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6DPHQYDWWLQJ��'XWFK�
1DWLRQDO�,QYHQWRU\�5HSRUW��1,5�
'LW�UDSSRUW�RYHU�GH�1HGHUODQGVH�LQYHQWDULVDWLH�YDQ�EURHLNDVJDVHPLVVLHV�LV�RSJHVWHOG�RP�WH�YROGRHQ�DDQGH QDWLRQDOH� UDSSRUWDJHYHUSOLFKWLQJHQ� LQ� ����� YDQ� KHW� .OLPDDWYHUGUDJ� YDQ� GH� 9HUHQLJGH� 1DWLHV
�81)&&&�� HQ� YDQ� KHW� %HZDNLQJVPHFKDQLVPH� %URHLNDVJDVVHQ� YDQ� GH� (XURSHVH� 8QLH�� 'LW� UDSSRUWEHYDW�WUHQGDQDO\VHV�YRRU�GH�HPLVVLHV�YDQ�EURHLNDVJDVVHQ�LQ�GH�SHULRGH������������HHQ�HHUVWH�DQDO\VHYDQ� ]JQ�� VOHXWHOEURQQHQ� HQ� GH� RQ]HNHUKHLG� LQ� KXQ� HPLVVLHV� YROJHQV� GH� µ7LHU� �¶�PHWKRGLHN� YDQ� KHW
,3&&�UDSSRUW� RYHU� *RRG� 3UDFWLFH� *XLGDQFH� GRFXPHQWDWLH� YDQ� JHEUXLNWH� EHUHNHQLQJVPHWKRGHQ�GDWDEURQQHQ�HQ�WRHJHSDVWH�HPLVVLHIDFWRUHQ��HQ�HHQ�RYHU]LFKW�YDQ�KHW�NZDOLWHLWVV\VWHHP�HQ�GH�YDOLGDWLHYDQ�GH�HPLVVLHFLMIHUV�YRRU�GH�1HGHUODQGVH�(PLVVLHUHJLVWUDWLH��(HQ�DSDUWH�DQQH[�ELM�GLW�UDSSRUW�RPYDW
HOHNWURQLVFKH� GDWD� RYHU� HPLVVLHV�� DFWLYLWHLWHQGDWD� HQ� DIJHOHLGH� HPLVVLHIDFWRUHQ� LQ� KHW� ]JQ��&RPPRQ5HSRUWLQJ�)RUPDW��&5)���ZDDU�GRRU�KHW�91�.OLPDDW�VHFUHWDULDDW�RP�ZRUGW�YHU]RFKW��,Q�GH�DSSHQGLFHVELM�GLW�UDSSRUW�]LMQ�GH�&5)�WUHQGWDEHOOHQ�HQ�GH�,3&&�WDEHOOHQ�µ�$¶�RSJHQRPHQ�YRRU������������DOOH
FLMIHUV� YRRU� ����� ]LMQ� YRRUORSLJ��� DOVPHGH� WDEHOOHQ� RYHU� KHUEHUHNHQLQJHQ� HQ� FRPSOHHWKHLG� YDQHPLVVLHEURQQHQ��'H�1,5�JDDW�QLHW� VSHFLILHN� LQ�RS�GH� LQYORHG�YDQ�KHW�JHYRHUGH�RYHUKHLGVEHOHLG�PHWEHWUHNNLQJ� WRW� HPLVVLHV� YDQ� EURHLNDVJDVVHQ�� PHHU� LQIRUPDWLH� KLHURYHU� LV� WH� YLQGHQ� LQ� GH0LOLHXEDODQV������
(PLVVLHWUHQGV�EURHLNDVJDVVHQ
'H�WRWDOH�QHWWR�&2��HT��HPLVVLHV�ZDUHQ�LQ���������KRJHU�GDQ�LQ������������YRRU�GH�)�JDVVHQ�+).¶V�3).¶V�HQ�6)����,Q�SHULRGH�����������]LMQ�GH�HPLVVLHV�YDQ�&2� PHW�����WRHJHQRPHQ��WHUZLMO�GH�&+�HQ� 1�2�HPLVVLHV� PHW� UHVS�� ��� HQ� ��� DIQDPHQ�� 9DQ� GH� ]RJHQDDPGH� )�JDVVHQ�� ZDDUYRRU� ����� KHWUHIHUHQWLHMDDU�LV��QDP�GH�WRWDOH�HPLVVLH�PHW�����DI��'H�+).��HQ�3).�HPLVVLHV�QDPHQ�PHW�UHVS�����HQ�����DI�LQ������WHQ�RS]LFKWH�YDQ�������WHUZLMO�GH�HPLVVLHV�YDQ�6)� PHW����WRHQDPHQ��+LHURQGHUZRUGW�SHU�,3&&�FDWHJRULH�GH�YHUNODULQJ�YRRU�GH�WUHQG�����������JHJHYHQ�� 'H� HPLVVLHV� YDQ�HQHUJLHJHEUXLN� HQ� �SURGXFWLH� �FDWHJRULH� ��� LV�PHW� FD�� ���� WRHJHQRPHQ� WHQ� RS�]LFKWH�YDQ������� �PHW�QDPH�GRRU�GH�WRHQDPH�YDQ�&2��HPLVVLHV�YDQ�GH�FHQWUDOHV�HQ�GH�WUDQVSRUW�VHFWRU���UHVS�����HQ�����WRHQDPH���'H�YHUGXEEHOLQJ�YDQ�GH�HOHNWULFLWHLWLPSRUW�LQ������YDQ����QDDU

��� YRRU�KHW�KXLVKRXGHOLMNH�HOHNWULFLWHLWVYHUEUXLN�YHURRU]DDNWH�HHQ�WLMGHOLMNH�DIQDPH�YDQ�GH�&2��HPLVVLHV�LQ�GH]H�VHFWRU�HQ�KHW�ODQGHOLMN�WRWDDO��'H�VWLMJLQJ�YDQ�GH�&2��HPLVVLHV�GLH�LQ�GH�SHULRGHYyyU������WH�]LHQ�ZDV�]HW�]LFK�LQ������HQ������ZHHU�GRRU�� 'H� LQGXVWULsOH� SURFHVHPLVVLHV� �G�Z�]�� QLHW�YHUEUDQGLQJVHPLVVLHV�� �FDWHJRULH� ��� ]LMQ� ���� JHGDDOGWHQ�RS]LFKWH�YDQ�������PHW�QDPH�GRRU�GH�VWHUNH�DIQDPH�YDQ�GH�+).�HPLVVLHV�HQ�HHQ�DIQDPH�YDQGH 1�2�HPLVVLHV�YDQ�GH�VDOSHWHU]XXUSURGXFWLH�� (PLVVLHV� YDQ� RSORVPLGGHOHQ� HQ� DQGHUH� SURGXFWHQ� �FDWHJRULH� ��� GUDJHQ� PDDU� ZHLQLJ� ELM� WRW� KHWQDWLRQDOH�WRWDDO��GH�HPLVVLHWUHQG�YHUWRRQW�HHQ�GDOLQJ�GRRU�HHQ�DIQDPH�YDQ�GH�HPLVVLH�YDQ�1�2 YDQVSXLWEXVVHQ�� 'H�ODQGERXZHPLVVLHV��FDWHJRULH����]LMQ�VLQGV������PHW�����DIJHQRPHQ��'LW�NRPW�GRRU�GH�VWHUNHDIQDPH�YDQ� KHW� DDQWDO�GLHUHQ� �������ZDDUGRRU�&+��HPLVVLHV� DINRPVWLJ� YDQ� IHUPHQWDWLH� HQ�PHVWPHW�����]LMQ�JHGDDOG�� 'H�&2��YDVWOHJJLQJ�LQ�ERVVHQ��FDWHJRULH����EHGUDDJW�FLUFD����YDQ�KHW�ODQGHOLMNH�WRWDDO��'H�MDDUOLMN�VH�IOXFWXDWLHV�������WRW�±����0WRQ��ZRUGHQ�YHURRU]DDNW�GRRU�ZLM]LJLQJHQ�LQ�GH�GDWDVHW�GLH�JHEUXLNWZRUGW�YRRU�KHW�EHUHNHQHQ�YDQ�GH]H�FDWHJRULH�� 'H�HPLVVLHV�YDQ�GH�DIYDOVHFWRU��FDWHJRULH����]LMQ�VLQGV������FLUFD�����DIJHQRPHQ��PHW�QDPH�GRRUHHQ�DIQDPH�YDQ�&+��HPLVVLHV�YDQ�VWRUWSODDWVHQ��'H�DDQ�IRVVLHOH�EUDQGVWRIIHQ�JHUHODWHHUGH�HPLVVLHYDQ�DIYDOYHUEUDQGLQJVLQVWDOODWLHV�]LMQ�RSJHQRPHQ�LQ�FDWHJRULH��$��� 'H�VHFWRU�µRYHULJ¶��FDWHJRULH����EHVWDDW�JURWHQGHHOV�XLW�GH�HPLVVLH�YDQ�1�2 GRRU�YHUYXLOG�RSSHU�YODNWHZDWHU��GH]H�ELMGUDJH�LV�FRQVWDQW�JHKRXGHQ�RYHU�GH�MDUHQ�� ,QWHUQDWLRQDOH� WUDQVSRUWHPLVVLHV�YDQ� OXFKW��HQ�VFKHHSYDDUW�ZRUGHQ�RRN�JHUDSSRUWHHUG�� YROJHQV�GH
,3&&�ULFKWOLMQ��PDDU�DOV�HHQ�DSDUWH�FDWHJRULH�GLH�QLHW� WRW�KHW�QDWLRQDOH�WRWDDO�JHUHNHQG�ZRUGW��1H�
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GHUODQG�UDSSRUWHHUW�DOOHHQ�GH�&2��HPLVVLHV��GH]H�]LMQ�VLQGV������PHW�����RI����0WRQ�WRHJHQRPHQ
GRRU HHQ�WRHQDPH�YDQ�GH�HPLVVLHV�YDQ�VFKHHSYDDUWEXQNHUV������0WRQ��HQ�YOLHJYHUNHHU������0WRQ��'H�JURRWVWH�ZLM]LJLQJHQ�LQ�WRWDOH�EURHLNDVJDVHPLVVLHV��&2��HT���LQ������WHQ�RS]LFKWH�YDQ������ZRUGHQYHURRU]DDNW�GRRU�GH�WRHQDPH�YDQ���0WRQ�&2� ���0WRQ�GRRU�GH�UHODWLHI�NRXGHUH�ZLQWHU�YDQ�������HQ

GH DIQDPH�YDQ�PHHU�GDQ���0WRQ�+).�HPLVVLHV�
:LM]LJLQJHQ�WHQ�RS]LFKWH�YDQ�GH�UDSSRUWDJH�YDQ�����
'LW� MDDU� LV�JHNR]HQ�YRRU�HHQ�DQGHUH� LQGHOLQJ�YDQ�KHW� UDSSRUW�� DOYDVW� YRRUXLWORSHQG�RS�GH� ULFKWOLMQHQKLHUYRRU�YDQ�KHW�,3&&�GLH�YROJHQG�MDDU�LQJDDQ��+LHUPHH�ZLOOHQ�ZH�GH�QRJ�]ZDNNHUH�RQGHUGHOHQ�LQ�GHUDSSRUWDJH� ]LFKWEDDU�PDNHQ�� ]RGDW� GDDU� ELM� GH� YROJHQGH� UDSSRUWDJH�PHHU� DDQGDFKW� DDQ� NDQ�ZRUGHQ
JHVFKRQNHQ�'H�HPLVVLHFLMIHUV�LQ�GH]H�UDSSRUWDJH�NRPHQ�JURWHQGHHOV�RYHUHHQ�PHW�GH�HPLVVLHFLMIHUV�JHSXEOLFHHUGLQ�GH�(PLVVLHPRQLWRU������HQ�GH�0LOLHXEDODQV������YRRU������������HQ������������PHW�XLW]RQGHULQJ
YDQ� HHQ� DDQSDVVLQJ� YDQ� GH� &2��HPLVVLHV� GRRU� HHQ� FRUUHFWLH� LQ� GH� YHUGHOLQJ� IRVVLHOH�RUJDQLVFKHNRROVWRI� ELM� GH� DIYDOYHUEUDQGLQJVLQVWDOODWLHV� �,3&&�FDWHJRULH� �$����9HUGHU�ZDUHQ�&2��HPLVVLHV� YDQRSHQKDDUGHQ� HQ� YDQ� HHQ� JHGHHOWH� YDQ� KHW� YHUEUXLN� YDQ� ELRJDV� WHQ� RQUHFKWH� JHODEHOG� DOV� IRVVLHOH
HPLVVLHEURQQHQ��'H�EHODQJULMNVWH�ZLM]LJLQJHQ� WHQ�RS]LFKWH�YDQ�GH�YRULJH� UDSSRUWDJH� ]LMQ�KHW�JHYROJYDQ�PHWKRGLHNYHUDQGHULQJ��YHUEHWHULQJ�LQ�DOORFDWLH�HQ�KHUVWHO�YDQ�IRXWHQ�� 0HWKRGLHNZLM]LJLQJHQ��KHUEHUHNHQLQJ�YDQ�1�2�HPLVVLHV�YDQ�VDOSHWHU]XXUSURGXFWLH�YRRU�GH� MDUHQ���������� HQ� ����������� LQ� OLMQ� PHW� GH� PHWKRGH� YRRU� GH� DQGHUH� MDUHQ�� KHUEHUHNHQLQJ� YDQ� GHHPLVVLHV�YDQ�&+� HQ�1�2 YDQ�5:=,¶V�� KHU]LHQLQJ�YDQ�GH�+).��HQ�6)��HPLVVLHV�YRRU�GH� MDUHQ����������� $OORFDWLH� YDQ� EURQQHQ�� DDQSDVVLQJHQ� LQ� GH� DIYDOVHFWRU� GRRU� PHHU� GXLGHOLMNKHLG� RYHU� GHVXEVHFWRUHQ�� YHUEHWHUGH� EUDQGVWRIXLWVSOLWVLQJ� LQ� GH� GDWDEDVH�� FRQVLVWHQWLH� LQ� GH� DOORFDWLH� YDQLQGXVWULsOH�SURFHVHPLVVLHV�� )RXWHQFRUUHFWLH�� DDQSDVVLQJ� YDQ� YHUNHHUGH� WRHZLM]LQJ� YDQ� QLHW�IRVVLHOH� EUDQGVWRIIHQ� LQ� GHFDWHJRULHsQ��$����$��HQ��'��GXEEHOWHOOLQJ�ELM�URRNJDVRQW]ZDYHOLQJ��FDWHJRULH��*���1�2�HPLVVLHYDQ� ODQGERXZJURQGHQ�� &2��YHUEUDQGLQJVHPLVVLHV� LQ� FDWHJRULH� �$�I� YRRU� GH� MDUHQ� ������ ��������� HQ� ������� &2��HPLVVLHV� YDQ� GH� HQHUJLHVHFWRU� ��$��� YRRU� ������ JHJHYHQV� RYHU� QRQ�HQHUJHWLVFK�JHEUXLN�DOV�FKHPLVFKH�JURQGVWRI��]JQ��µIHHGVWRFNV¶����$G��YRRU������HQ�����������$OV� JHYROJ� YDQ� GH]H� KHUEHUHNHQLQJHQ� ]LMQ� LQ� KHW� EDVLVMDDU� GH� WRWDOH� &2��HTXLYDOHQWH� HPLVVLHV� PHW��� 7J�&2��HT��RI������DIJHQRPHQ��,Q�WRWDDO�]LMQ�GH�HPLVVLHV� LQ�KHW�EDVLVMDDU�YDQ�&2� HQ�6)� UHVS���� HQ�����0WRQ�&2��HTXLYDOHQW�ODJHU�JHZRUGHQ��GH�+).�HPLVVLHV�]LMQ�LQ�������KHW�EDVLVMDDU�YRRU�GH)�JDVVHQ��WRHJHQRPHQ�PHW������0WRQ�&2��HT�
2Q]HNHUKHGHQ
'H�RQ]HNHUKHLG�LQ�GH�WRWDOH�MDDUOLMNVH�HPLVVLHV�ZRUGW�JHVFKDW�RS������GH�RQ]HNHUKHLG�LQ�GH�WUHQG�RYHU
GH SHULRGH��������������ZRUGW�RS�����SXQWHQ�JHVFKDW�ELM�HHQ�WRHQDPH�YDQ�����JHEDVHHUG�RS�GH�]JQ�µ7LHU��¶�PHWKRGLHN�YDQ�GH�,3&&�YRRU�WUHQGRQ]HNHUKHGHQ��PHW�����EHWURXZEDDUKHLGVLQWHUYDO���9RRUGH DI]RQGHUOLMNH� VWRIIHQ�ZRUGW� GH�RQ]HNHUKHLG� LQ� GH� MDDUOLMNVH� HPLVVLHV� DOV� YROJW� JHVFKDW�� YRRU�&2������&+� ������1�2 ������+).¶V�� 3).¶V� HQ�6)�� ������'H� WUHQGRQ]HNHUKHLG�ZRUGW� YRRU�&2��&+�� 1�2 HQ�YRRU�DOOH�)�JDVVHQ�DOV�JURHS�JHVFKDW�RS�UHVS�����������������DQG������SXQWHQ�'DDUELM�PRHW�ZRUGHQ�RSJHPHUNW�GDW�GH�RQ]HNHUKHLG�LQ�GH�HPLVVLHFLMIHUV�YRRU������HQ�LQ�GH�HPLV�
VLHWUHQG�ZDDUVFKLMQOLMN�JURWHU�LV�GDQ�KLHUERYHQ�JHQRHPG�LV��DOV�JHYROJ�YDQ�HHQ�WLMGHOLMN�YHUVOHFKWHULQJYDQ�GH�NZDOLWHLW�YDQ�GH�HPLVVLHFLMIHUV�YRRU�GH�ODDWVWH�MDUHQ�WHQ�RS]LFKWH�YDQ�GH�GDWD�YRRU�HHUGHUH�MDUHQ�'LW�ZRUGW� YHURRU]DDNW� GRRU� �D�� HHQ� DQGHUH� UDSSRUWDJHZLM]H� GRRU� LQGLYLGXHOH� EHGULMYHQ� �WKDQV� UHFKW�
VWUHHNV�YLD�GH�PLOLHXMDDUYHUVODJHQ��HQ��E��YHUWUDJLQJ�LQ�GH�EHVFKLNEDDUKHLG�YDQ��YRRUORSLJH��VWDWLVWLH�NHQ�YRRU�KHW�YRRUJDDQGH�NDOHQGHUMDDU��PHW�QDPH�YRRU�HQHUJLHJHEUXLN�
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[L

5HVSRQV�QDDU�DDQOHLGLQJ�YDQ�UHYLHZV
'H�1HGHUODQGVH�HPLVVLHUHJLVWUDWLH�YRRU�EURHLNDVJDVVHQ�KHHIW�GH�YROJHQGH�UHYLHZV�JHKDG�GRRU�KHW�91�.OLPDDW�VHFUHWDULDDW��HHQ�µGHVN�UHYLHZ¶�HQ�HHQ�µFHQWUDOLVHG�UHYLHZ¶�YDQ�GH�1,5������HQ�HHQ�µ6\QWKHVLVDQG�$VVHVVPHQW�UHSRUW¶�RYHU�GH�1,5������HQ�1,5�������'H�EHODQJULMNVWH�RSPHUNLQJHQ�EHWURIIHQ��LQ�
FRQVLVWHQWLH�LQ�WLMGUHHNVHQ��PLVVHQGH�WRHOLFKWLQJHQ�ELM�&5)�WDEHOOHQ��LQFRPSOHHWKHLG�YDQ�GH�GDWDVHWV�OLWHUDWXXUYHUZLM]LQJHQ�� HQ� YHUJHOLMNLQJ� YDQ� DFWLYLWHLWHQ�GDWD� PHW� LQWHUQDWLRQDOH� VWDWLVWLHNHQ�� ,Q� GH]HUDSSRUWDJH�HQ�RI�&5)�WDEHOOHQ�]LMQ�GH�WRHOLFKWLQJHQ�DDQJHYXOG��$FWLYLWHLWHQ��HQ�HPLVVLHGDWD�]LMQ�DDQ�
JHYXOG� ZDDU� ]H� QRJ� RQWEUDNHQ� HQ� GH� ]JQ�� ,PSOLHG� (PLVVLRQ� )DFWRUV� YRRU� &2� YDQ� YHUEUDQGLQJV�HPLVVLHV� ]LMQ� VWHUN� YHUEHWHUG� GRRU� DOOH� GDWD�PHW� LQFRQVLVWHQWH� EUDQGVWRI�HPLVVLH�FRPELQDWLHV� WH� YHU�SODDWVHQ�QDDU�GH�FDWHJRULH�µRYHULJH�EUDQGVWRIIHQ¶�
9HUEHWHULQJHQ�LQ�GH�WRHNRPVW
2P�WH�YROGRHQ�DDQ�GH�ULFKWOLMQHQ�YDQ�KHW�,3&&�PHW�EHWUHNNLQJ�WRW�GH�HPLVVLHUHJLVWUDWLH�YDQ�EURHLNDV�
JDVVHQ�LV�LQ������HHQ�SURJUDPPD�JHVWDUW�RP�GH�EHVWDDQGH�PRQLWRULQJSURFHGXUHV�DDQ�WH�SDVVHQ�DDQ�GHLQWHUQDWLRQDOH�HLVHQ��'LW�SURJUDPPD�YDOW�RQGHU�YHUDQWZRRUGHOLMNKHLG�YDQ�KHW�0LQLVWHULH�YDQ�9520�HQZRUGW�JHFR|UGLQHHUG�GRRU�1RYHP��(U� LV� HHQ� LQWHUGHSDUWHPHQWDOH�ZHUNJURHS�JHIRUPHHUG�±�GH�:HUN�JURHS�(PLVVLHPRQLWRULQJ�%URHLNDVJDVVHQ� :(%�±�GLH�EHODVW� LV�PHW�DGYLVHULQJ�RYHU�GH�YHUVFKLOOHQGHXLW�WH�YRHUHQ�DFWLHV��'H�DFWLHV�LQ�GH�DIJHORSHQ�MDUHQ�ZDUHQ�RQGHU�DQGHUH�HHQ�7LHU���RQ]HNHUKHLGVDQDO\�VH��HYDOXDWLH�YDQ�GH�HPLVVLHIDFWRUHQ�YRRU�EUDQGVWRIIHQ��HHQ�7LHU���IHHGVWRFN�DQDO\VH��LGHQWLILFDWLH�YDQ
RQWEUHNHQGH�EURQQHQ�YDQ�QLHW�&2��EURHLNDVJDVVHQ�HQ�RQGHU]RHN�QDDU�GH�YDVWOHJJLQJ�YDQ�&2�� 'H�UH�VXOWDWHQ�KLHUYDQ�]XOOHQ�LQ�YROJHQGH�UDSSRUWDJHV�YHUZHUNW�ZRUGHQ��1RJ�ORSHQGH�DFWLHV�]LMQ�KHW�RQWZLN�NHOHQ�YDQ�QLHXZH�SURWRFROOHQ��KHW�EHVFKULMYHQ�YDQ�GH�PHWKRGHV�YRRU�KHW�YDVWVWHOOHQ�YDQ�GH�HPLVVLHV�
HQ�GLYHUVH�4XDOLW\�$VVXUDQFH�HQ�4XDOLW\�&RQWURO��4$�4&��DFWLYLWHLWHQ�
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([HFXWLYH�6XPPDU\
(6����%DFNJURXQG�LQIRUPDWLRQ�RQ�JUHHQKRXVH�JDV�LQYHQWRULHVDQG�FOLPDWH�FKDQJH
7KLV� UHSRUW�GRFXPHQWV� WKH������1HWKHUODQGV¶� DQQXDO� VXEPLVVLRQ�RI� LWV� JUHHQKRXVH� JDV� HPLVVLRQ� LQ�YHQWRU\�LQ�DFFRUGDQFH�ZLWK�WKH�JXLGHOLQHV�SURYLGHG�E\�WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ&OLPDWH� &KDQJH� �81)&&&�� DQG� WKH� (XURSHDQ� 8QLRQ¶V� *UHHQKRXVH� *DV� 0RQLWRULQJ� 0HFKDQLVP�7KHVH�JXLGHOLQHV��ZKLFK�DOVR�UHIHU�WR�5HYLVHG������,3&&�*XLGHOLQHV�DQG�,3&&�*RRG�3UDFWLFH�*XLG�DQFH�UHSRUWV��SURYLGH�D�IRUPDW�IRU�WKH�GHILQLWLRQ�RI�VRXUFH�FDWHJRULHV�DQG�IRU�FDOFXODWLRQ��GRFXPHQWD�WLRQ�DQG�UHSRUWLQJ�RI� HPLVVLRQV��7KH�JXLGHOLQHV�DLP�DW� IDFLOLWDWLQJ�YHULILFDWLRQ�� WHFKQLFDO� DVVHVVPHQWDQG� H[SHUW� UHYLHZ� RI� WKH� LQYHQWRU\� LQIRUPDWLRQ� E\� LQGHSHQGHQW� ([SHUW� 5HYLHZ� 7HDPV� E\� WKH81)&&&�� 7KHUHIRUH�� WKH� LQYHQWRULHV� VKRXOG� EH� WUDQVSDUHQW�� FRQVLVWHQW�� FRPSDUDEOH�� FRPSOHWH� DQGDFFXUDWH�DV�HODERUDWHG�LQ�WKH�81)&&&�*XLGHOLQHV�IRU�UHSRUWLQJ�DQG�EH�SUHSDUHG�XVLQJ�JRRG�SUDFWLFHDV�GHVFULEHG�LQ�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH�7KLV� UHSRUW� WKHUHIRUH� SURYLGHV� H[SODQDWLRQV� RI� WKH� WUHQGV� LQ� JUHHQKRXVH� JDV� HPLVVLRQV� IRU� WKH����������SHULRG�DQG�VXPPDU\�GHVFULSWLRQV�RI�PHWKRGV�DQG�GDWD�VRXUFHV�RI��D��7LHU���DVVHVVPHQWV�RIWKH� XQFHUWDLQW\� LQ� DQQXDO� HPLVVLRQV� DQG� LQ� HPLVVLRQ� WUHQGV�� �E�� D� SUHOLPLQDU\� DVVHVVPHQW� RI� NH\VRXUFHV� IROORZLQJ� WKH�7LHU� �� DQG�7LHU� �� DSSURDFKHV� RI� WKH� ,3&&�*RRG�3UDFWLFH�*XLGDQFH� DQG� �F�4XDOLW\�$VVXUDQFH�DQG�4XDOLW\�&RQWURO�DFWLYLWLHV��7KLV�UHSRUW�JLYHV�QR�VSHFLILF�LQIRUPDWLRQ�RQ�WKH�HI�IHFWLYHQHVV� RI� JRYHUQPHQW� SROLFLHV� IRU� UHGXFLQJ� JUHHQKRXVH� JDV� HPLVVLRQV�� WKLV� LQIRUPDWLRQ� FDQ� EHIRXQG�LQ�5,90¶V�(QYLURQPHQWDO�%DODQFH������ 3OHDVH�QRWH�WKDW�HPLVVLRQV�SUHVHQWHG�LQ�WKLV�GDWDVHW�IRU�����KDYH�EHHQ�FRPSLOHG�XVLQJ�SUHOLPLQDU\�VWDWLVWLFV�DQG�DUH�FDOFXODWHG�GLIIHUHQWO\�WKDQ�WKH�HPLVVLRQVRI RWKHU�\HDUV��VHH�$QQH[HV�����DQG����6R�FDOOHG�&RPPRQ�5HSRUWLQJ�)RUPDW��&5)��VSUHDGVKHHW�ILOHV��FRQWDLQLQJ�GDWD�RQ�HPLVVLRQV��DF�WLYLW\�GDWD�DQG�LPSOLHG�HPLVVLRQ�IDFWRUV��DFFRPSDQ\�WKLV�UHSRUW��7KH�FRPSOHWH�VHW�RI�&5)�ILOHV�DV�ZHOODV�WKH�1,5�LQ�SGI� IRUPDW�FDQ�EH�IRXQG�DW�ZHEVLWH�ZZZ�JUHHQKRXVHJDVHV�QO� ZKLFK�SURYLGHV� OLQNV� WRWKH�5,90¶V�ZHEVLWH��ZZZ�ULYP�QO�� ZKHUH�WKHVH�ILOHV�UHVLGH�
&OLPDWH�&RQYHQWLRQ�DQG�.\RWR�3URWRFRO
7KH�.\RWR�3URWRFRO� VKDUHV� WKH� &RQYHQWLRQ¶V� REMHFWLYH�� SULQFLSOHV� DQG� LQVWLWXWLRQV�� EXW� VLJQLILFDQWO\VWUHQJWKHQV� WKH�&RQYHQWLRQ� E\� FRPPLWWLQJ�$QQH[� ,� 3DUWLHV� WR� LQGLYLGXDO�� OHJDOO\�ELQGLQJ� WDUJHWV� WROLPLW�RU�UHGXFH�WKHLU�JUHHQKRXVH�JDV�HPLVVLRQV��7KH�(8����KDV�D�WDUJHW�RI�����LQ�WKH���������������SHULRG��7KH�(8�KDV�UHGLVWULEXWHG�LWV�WDUJHWV�DPRQJ�WKH����0HPEHU�6WDWHV��7KH��EXUGHQ�VKDULQJ��WDUJHWRI 1HWKHUODQGV�LV������3OHDVH�QRWH�WKDW�WKH�GHILQLWLRQ�RI�ZKDW�VKRXOG�EH�UHSRUWHG�XQGHU�WKH�VRXUFH�VLQNFDWHJRU\�µ/DQG�XVH�FKDQJH�DQG�IRUHVWU\¶��/8&)��WR�WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ&OLPDWH�&KDQJH�LV�FRQVLGHUDEO\�GLIIHUHQW�IURP�WKH�GHILQLWLRQ�RI�HPLVVLRQV�VLQNV�WR�EH�LQFOXGHG�LQ�WKHQDWLRQDO�WRWDO�XQGHU�WKH�.\RWR�3URWRFRO�
5HSRUWLQJ�UHTXLUHPHQWV��81)&&&�DQG�,3&&
$QQH[�,�3DUWLHV�WR�WKH�81)&&&�PXVW�VXEPLW�DQQXDOO\�DQ�LQYHQWRU\�RI WKHLU�JUHHQKRXVH�JDV�HPLVVLRQV�LQFOXGLQJ�GDWD�IRU�WKHLU�EDVH�\HDU��������H[FHSW�IRU�VRPH�(,7V��DQG�GDWD�XS� WR� WKH� ODVW�EXW�RQH�\HDUSULRU�WR�VXEPLVVLRQ��,QYHQWRULHV�GXH����$SULO�������IRU�H[DPSOH��VKRXOG�FRQWDLQ�HPLVVLRQ�GDWD�XS�WRWKH�\HDU�������7KH�81)&&&�*XLGHOLQHV�SUHVFULEH�WKH�VRXUFH�FDWHJRULHV��FDOFXODWLRQ�PHWKRGRORJLHV�DQG�WKH�FRQWHQWV�DQG�WKH�IRUPDW�IRU�WKH�LQYHQWRU\�UHSRUW��)RU�WKH�GHILQLWLRQ�RI�WKH�VRXUFH�FDWHJRULHV�DQGFDOFXODWLRQ� PHWKRGRORJLHV�� WKH� 81)&&&� *XLGHOLQHV� JHQHUDOO\� UHIHU� WR� WKH� ,3&&� *XLGHOLQHV� IRU*UHHQKRXVH�*DV�,QYHQWRULHV�DQG�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH�UHSRUWV��7KH�,3&&�RIWHQ�XVHV�WKHFRQFHSW�RI�D�µ7LHUHG�$SSURDFK¶� E\�ZKLFK�D�VWHSZLVH�DSSURDFK�LV�PHDQW��7LHU��� LV�VLPSOHVW��UHTXLUHVOHDVW�GDWD�DQG�HIIRUW��7LHU���LV�PRUH�DGYDQFHG�DQG�RU�GDWD�LQWHQVLYH��7LHU���LV�VWLOO�PRUH�DGYDQFHG��HWF�*HQHUDOO\��PRUH�GHWDLOHG�DGYDQFHG�HPLVVLRQ�FDOFXODWLRQ�PHWKRGV�DUH� UHFRPPHQGHG��GDWD�RU� FD�SDFLW\�SHUPLWWLQJ�DQG�PRUH�GHWDLOHG�DGYDQFHG�XQFHUWDLQW\�DVVHVVPHQWV�RU�PRUH�DGYDQFHG�NH\�VRXUFH
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DVVHVVPHQWV��7KH�UDWLRQDOH�EHKLQG�WKLV�JHQHULF�DSSURDFK�RI�PHWKRGV��XQFHUWDLQW\�DVVHVVPHQWV�DQG�NH\VRXUFH� DVVHVVPHQW� LV� WR� JLYH� UHFRPPHQGDWLRQV� WR� FRXQWULHV�ZKLFK� KDYH�PRUH� GHWDLOHG� GDWDVHWV� DQGPRUH�FDSDFLW\�WR�FDOFXODWLRQ�HPLVVLRQV��DV�ZHOO�DV�WR�FRXQWULHV�ZLWK�OHVV�GDWD�DQG�PDQSRZHU�DYDLODEOH�+RZHYHU��LW�DOVR�VHUYHV�DV�D�PHDQV�IRU�EDODQFLQJ�HIIRUWV�LQ�LQGXVWULDOLVHG�FRXQWULHV��E\�QRW�JRLQJ�LQWRGHWDLOV�ZKHUH�LUUHOHYDQW��WKHUHE\�VDYLQJ�FDSDFLW\�IRU�RWKHU�PRUH�LPSRUWDQW�EXW�UHODWLYHO\�ZHDN�SDUWV�RIWKH� LQYHQWRU\�� 7R� DLG� SULRULW\� VHWWLQJ�� WKH�*RRG� 3UDFWLFH� *XLGDQFH� UHFRPPHQGV� XVLQJ� KLJKHU� 7LHUPHWKRGV�LQ�SDUWLFXODU�IRU�VR�FDOOHG�NH\�VRXUFHV��8QFHUWDLQW\�HVWLPDWHV�FDQ�VHUYH�WR�UHILQH�ERWK�WKH�NH\VRXUFH�LGHQWLILFDWLRQ�DQG�SULRULWLVH�LQYHQWRU\�LPSURYHPHQW�DFWLYLWLHV�7KH�1HWKHUODQGV� JHQHUDOO\� DSSOLHV� FRXQWU\�VSHFLILF�� KLJKHU�7LHU�PHWKRGV� IRU� FDOFXODWLRQ� JUHHQ�KRXVH�JDV�HPLVVLRQV��VHH�6HFWLRQ������
.H\�VRXUFHV
)RU� SUHOLPLQDU\� LGHQWLILFDWLRQ� RI� VR�FDOOHG� µNH\� VRXUFHV¶� DFFRUGLQJ� WR� WKH� ,3&&�*RRG� 3UDFWLFH� DS�SURDFK�ZH�DOORFDWHG�WKH�QDWLRQDO�HPLVVLRQV�DFFRUGLQJ�WR�WKH�,3&&¶V�SRWHQWLDO�NH\�VRXUFH�OLVW�ZKHUHYHUSRVVLEOH��7KH�1HWKHUODQGV�KDV�D�KLJK�VKDUH�RI�IHHGVWRFN�XVH�RI�IXHOV��ZKLFK�LV�D�QRQ�FRPEXVWLRQ�FDWH�JRU\�RI�&2�� WKHUHIRUH��WKLV�VRXUFH�FDWHJRU\�KDV�EHHQ�DGGHG�WR�WKH�OLVW��7KH�,3&&�7LHU���PHWKRG�FRQ�VLVWV�RI�UDQNLQJ�WKLV�OLVW�RI�VRXUFH�FDWHJRU\�JDV�FRPELQDWLRQV��IRU�WKH�FRQWULEXWLRQ�WR�ERWK�WKH�QDWLRQDOWRWDO�DQQXDO�HPLVVLRQV�DQG�WKH�QDWLRQDO�WRWDO�WUHQG��7KH�UHVXOWV�RI�WKHVH�OLVWLQJV�DUH�SUHVHQWHG�LQ�$QQH[��WKH�ODUJHVW�VRXUFHV�RI�ZKLFK�WKH�WRWDO�DGGV�XS�WR�����RI�WKH�QDWLRQDO�WRWDO�DUH����VRXUFHV�IRU�DQQXDOOHYHO�DVVHVVPHQW�DQG����VRXUFHV�IRU�WKH�WUHQG�DVVHVVPHQW�RXW�RI�D�WRWDO�RI����VRXUFHV��%RWK�OLVWV�FDQ�EHFRPELQHG� WR� JHW� DQ� RYHUYLHZ� RI� VRXUFHV�� ZKLFK� PHHW� DQ\� RI� WKHVH� WZR� FULWHULD�� 7KH� ,3&&� 7LHU� �PHWKRG�IRU�LGHQWLILFDWLRQ�RI�NH\�VRXUFHV�UHTXLUHV�WKH�LQFRUSRUDWLRQ�RI�WKH�XQFHUWDLQW\�WR�HDFK�RI�WKHVHVRXUFHV�EHIRUH�RUGHULQJ�WKH�OLVW�RI�VKDUHV��7KLV�UHILQHG�UHVXOW�LV�D�OLVW�RI�DERXW����VRXUFH�FDWHJRULHV�RXWRI�D�WRWDO�RI����WKDW�FRXOG�EH�LGHQWLILHG�DV�µNH\�VRXUFHV¶��VHH�7DEOH������)RU�WKHVH�VRXUFHV�LQ�SULQFLSOH�D�KLJKHU�7LHU�HPLVVLRQ�FDOFXODWLRQ�PHWKRG�VKRXOG�EH�XVHG��)RU�NH\VRXUFHV� D� EULHI� FRPSDULVRQ� LV�PDGH� RI� WKH�1HWKHUODQGV¶�PHWKRGRORJLHV�ZLWK� WKH� ,3&&�7LHUV� LQ� WKHPHWKRGRORJLFDO� VHFWLRQV� RI� WKH� VHFWRUDO� &KDSWHUV� �� WR� �� �DOVR� VHH�7DEOH� ������ )URP� WKLV� DQDO\VLV� LWVHHPV�FOHDU�WKDW�IRU�&+� IURP�QDWLRQDO�JDV�GLVWULEXWLRQ�DQG�&+� IURP�HQWHULF�IHUPHQWDWLRQ�RI�FDWWOH��IRULQVWDQFH�� WKH�PHWKRGV�XVHG�ZLOO�SUREDEO\�QHHG�WR�EH�LPSURYHG� LQ�IXWXUH��+RZHYHU��D�FRPSUHKHQVLYHDQDO\VLV�VWLOO�KDV�WR�EH�PDGH�
'HVFULSWLRQ�RI�WKH�LQVWLWXWLRQDO�DUUDQJHPHQW�IRU�LQYHQWRU\�SUHSDUDWLRQ
7KH�SUHSDUDWLRQ�RI�WKH�JUHHQKRXVH�JDV�HPLVVLRQ�GDWD�LQ�WKH�1HWKHUODQGV�LV�EDVHG�RQ�WKH�QDWLRQDO�3RO�OXWDQW�(PLVVLRQ�5HJLVWHU��3(5���7KLV�JHQHUDO�SURFHVV�KDV�H[LVWHG�IRU�PDQ\�\HDUV�DQG�LV�RUJDQLVHG�DV�DSURMHFW�ZLWK� DQ� DQQXDO� F\FOH��7R�PHHW� WKH�81)&&&� DQG� ,3&&� UHTXLUHPHQWV� DGGLWLRQDO� DFWLRQV� DUH�VWLOO��QHFHVVDU\��$URXQG� WKH� \HDU� �����D� SURJUDPPH�ZDV� VWDUWHG� WR� DGDSW� WKH�PRQLWRULQJ� RI� JUHHQ�KRXVH�JDVHV�LQ�WKH�1HWKHUODQGV�DQG�WUDQVIRUP�WKLV�LQWR�D�1DWLRQDO�6\VWHP��DV�VWDWHG�LQ�$UWLFOH���RI�WKH.\RWR� 3URWRFRO� 7KH� &OLPDWH� &KDQJH� DQG� ,QGXVWU\� 'LYLVLRQ� RI WKH� 0LQLVWU\� RI� 9520�9520�'*0�.9,��LV�UHVSRQVLEOH�IRU�RUJDQLVLQJ�WKH�UHSRUWLQJ�SURFHVV��)LJXUH�(6���SUHVHQWV�WKLV�SUR�FHVV��WKH�UHODWLRQ�ZLWK�WKH�3(5�DQG�WKH�UHVSRQVLELOLWLHV��7KH�&R�RUGLQDWLRQ�&RPPLWWHH�IRU�7DUJHW�6HF�WRU�0RQLWRULQJ��&&'0��XQGHU�DXVSLFHV�RI�WKH�9520�,QVSHFWRUDWH�LV�UHVSRQVLEOH�IRU�WKH�GDWD�FROOHF�WLRQ�LQ�WKH�3(5�SURFHVV��UHVXOWLQJ�LQ�DQ�LQWHUPHGLDWH�GDWDEDVH��KRVWHG�E\�712�7KH�1,5�UHSRUW�� DOVR�FRQWDLQLQJ�D� VHOHFWLRQ�RI�&5)� WDEOHV�� LV�SULPDULO\�GUDIWHG�E\�5,90��ZLWKFRQWULEXWLRQV�E\�&%6��712�DQG�1RYHP��7KLV�\HDU�� IRU� WKH� ILUVW� WLPH��RUJDQLVDWLRQV� DQG� LQGLYLGXDOVFRXOG�PDNH�FRPPHQWV�WR�WKH�GUDIW�1,5��7KLV�SURFHVV�ZDV�RUJDQLVHG�E\�1RYHP�DQG�5,90��XVLQJ�WKHVLWH�ZZZ�JUHHQKRXVHJDVHV�QO� 'DWD�FROOHFWHG�LQ�WKH�1DWLRQDO�,QYHQWRU\�5HSRUW�DUH�EDVHG�RQ�WKH�3(5�$ *UHHQKRXVH�*DV�,QYHQWRU\�,PSURYHPHQW�3URJUDPPH�ZDV�VWDUWHG�LQ�������7KLV�SURJUDPPH�LVJXLGHG�E\�WKH�:RUNLQJ�*URXS�(PLVVLRQ�0RQLWRULQJ�RI�*UHHQKRXVH�*DVHV��:(%���ZKLFK�GLUHFWV�IXWXUHDFWLRQV�DLPHG�DW�LPSURYLQJ�WKH�PRQLWRULQJ�RI�JUHHQKRXVH�JDV�HPLVVLRQV��UHOHYDQW� WR�UHSRUWLQJ� WR� WKH81)&&&�LQ�DOO�DVSHFWV��,Q�6HFWLRQ�������ZH�VXPPDULVH�WKH�PDLQ�DFWLRQV�SUHVHQWHG�LQ�PRUH�GHWDLO� LQ6HFWLRQ������ 6RPH� DFWLRQV� DOUHDG\� UHVXOWHG� LQ� LPSURYHG� GDWD�� RWKHUV� DUH� UHODWHG� WR� IXWXUH� LPSURYH�PHQWV��2QH�RI�WKH�DFWLRQV�LV�DLPHG�DW�LPSURYLQJ�WKH�SURFHVV�RI�GDWD�FROOHFWLRQ�DQG�FDOFXODWLRQV�E\�WKHXVH�RI�SURWRFROV��ZKLFK�VKRXOG�EH�LQFOXGHG�LQ�WKH�3(5�V\VWHP�IURP������RQZDUGV�
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)LJXUH�(6����1,5�DQG�&5)�SUHSDUDWLRQ�SURFHVV�� UHODWLRQ�ZLWK� WKH�3ROOXWDQW�(PLVVLRQ�5HJLVWHU� �3(5��DQG� UH�VSRQVLELOLWLHV�

2UJDQLVDWLRQ�RI�WKH�UHSRUW
7KLV�\HDU��ZH�KDYH�FKDQJHG�WKH�VWUXFWXUH�RI�WKH�UHSRUW�LQWR�WKH�IRUPDW�WKDW�ZLOO�EHFRPH�FRPSXOVRU\�DVRI QH[W�\HDU��7KLV�ZDV�GRQH�WR�LGHQWLI\�LQ�DGYDQFH�WKH�HOHPHQWV�RI�WKH�UHSRUW�WKDW�QHHG�H[WUD�DWWHQWLRQLQ�WKH�QH[W�VXEPLVVLRQ��+RZHYHU��GXH� WR�WLPH�FRQVWUDLQWV�LQ�WKH�SUHSDUDWLRQ�RI� WKH�UHSRUW�� WKH�UHDGHUZLOO� QRWLFH�PDUNHG� GLIIHUHQFHV� LQ� WKH� OHYHO� RI� GHWDLO� LQ� WKH� GHVFULSWLYH� VHFWLRQV� RI� &KDSWHUV� �� WR� ��ZKLFK�GHVFULEH�WKH�HPLVVLRQV�SHU�VRXUFH�VHFWRU�DQG�SURYLGH�H[SODQDWLRQV�RI�REVHUYHG�WUHQGV�LQ�VHFWRUDOHPLVVLRQV��7KH�UHSRUW�VWDUWV�ZLWK�DQ�LQWURGXFWRU\�&KDSWHU����FRQWDLQLQJ�EDFNJURXQG�LQIRUPDWLRQ�RQ�WKH1HWKHUODQGV¶�SURFHVV�RI�LQYHQWRU\�SUHSDUDWLRQ�DQG�UHSRUWLQJ��NH\�VRXUFHV�DQG�WKHLU�XQFHUWDLQWLHV��D�GH�VFULSWLRQ� RI�PHWKRGV�� GDWD� VRXUFHV� DQG� HPLVVLRQ� IDFWRUV�� DQG� D� GHVFULSWLRQ� RI� WKH� TXDOLW\� DVVXUDQFHV\VWHP��DORQJ�ZLWK�YHULILFDWLRQ�DFWLYLWLHV�DSSOLHG�WR�WKH�GDWD��&KDSWHU���SURYLGHV�D�VXPPDU\�RI�WUHQGVIRU�DJJUHJDWHG�JUHHQKRXVH�JDV�HPLVVLRQV�E\�JDV�DQG�E\�PDLQ�VRXUFH��7KH�ILQDO�&KDSWHU����SUHVHQW�LQ�IRUPDWLRQ�RQ�UHFDOFXODWLRQV��LPSURYHPHQWV�DQG�UHVSRQVH�WR�LVVXHV�UDLVHG�LQ�H[WHUQDO�UHYLHZV��,Q�DGGL�WLRQ��WKH�UHSRUW�FRQWDLQV���$QQH[HV�WKDW�SURYLGH�PRUH�GHWDLOHG�LQIRUPDWLRQ�RQ�NH\�VRXUFHV��PHWKRGROR�JLHV��RWKHU�UHOHYDQW�UHSRUWV�DQG�GHWDLOHG�HPLVVLRQ�WDEOHV�VHOHFWHG�IURP�WKH�&5)�ILOHV�

&5)�ILOHV
3(5,QWHUPH�GLDWH�GDWD�
EDVH

$GGLWLRQDOGDWD�DQG�UH�
FDOFXODWLRQV

&RPPHQWV�RQ
GUDIW

1,5�UHSRUWDQG
&5)�ILOHV

5,90�ZLWK�1RYHP�
712�DQG�&%6�

1,5

5,90�ZLWK�1RYHP�
712�DQG�&%6

712 1RYHP
72��&%6DQG�5,90�

0LQLVWU\9520�
'*0�.9,

9520�,Q�VSHFWRUDWH 9520�'*0��.9, 0LQLVWU\9520

1RYHP�ZLWK�712�&%6�DQG5,90
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(6����6XPPDU\�RI�QDWLRQDO�HPLVVLRQ�DQG�UHPRYDO�UHODWHGWUHQGV
,Q�7DEOH�(6��� WKH� WUHQGV� LQ�QDWLRQDO� WRWDO� �QHW��&2��HTXLYDOHQW� HPLVVLRQV� DUH� VXPPDULVHG� IRU����������� 7RWDO�&2��HTXLYDOHQW�HPLVVLRQV�RI�WKH�VL[�JUHHQKRXVH�JDVHV�WRJHWKHU�LQFUHDVHG�E\�DERXW����LQ�����UHODWLYH�WR�WKH�EDVH�\HDU�RI������������IRU�IOXRULQDWHG�JDVHV���,Q�7DEOH�(6���WKH�VDPH�WUHQGV�SHUJDV�KDYH�EHHQ�VXPPDULVHG�EXW�QRZ�ZLWK�&2��HPLVVLRQV�FRUUHFWHG�IRU�RXWVLGH�WHPSHUDWXUH�LQ�RUGHU�WRH[FOXGH�WKH�FOLPDWLF�LQIOXHQFH�WKDW�SDUWLDOO\�PDVNV�WKH�DQWKURSRJHQLF�WUHQG�LQ�WKH�&2� HPLVVLRQV��8V�LQJ�WHPSHUDWXUH�FRUUHFWHG�&2� HPLVVLRQV�LQ������DQG�������WKH�VWUXFWXUDO�DQWKURSRJHQLF�WUHQG�RI�WRWDOJUHHQKRXVH�JDV�HPLVVLRQV�LQ�WKH�SDVW����\HDUV�LV�HVWLPDWHG�WR�EH�D����SRLQW�ORZHU�WKDQ�WKH�DFWXDO�WUHQG
RI ���LQFUHDVH��&2� HPLVVLRQV�LQFUHDVHG�E\�DERXW�����IURP������WR�������PDLQO\�GXH�WR�WKH�LQFUHDVHLQ�WKH�HPLVVLRQV�LQ�WKH�HQHUJ\�������DQG�WUDQVSRUW�VHFWRUV��������7KH�GRXEOLQJ�RI�LPSRUWHG�HOHFWULFLW\LQ������ IURP�����WR�����RI� WKH�GRPHVWLF� HOHFWULFLW\� FRQVXPSWLRQ�RQO\� WHPSRUDULO\�GHFUHDVHG�&2�HPLVVLRQV�IURP�WKH�HQHUJ\�VHFWRU�DQG�WRWDO�QDWLRQDO�&2� HPLVVLRQV��,Q������DQG������WKH�DQQXDO� LQ�FUHDVH�RI�WKH�SUH������\HDUV�KDV�UHVXPHG��&2� HPLVVLRQV�SHDNHG�LQ������GXH�WR�D�YHU\�FROG�ZLQWHU�
7DEOH�(6����7RWDO�JUHHQKRXVH�JDV�HPLVVLRQV�LQ�&2��HT��DQG�LQGH[HG�����������QR�WHPSHUDWXUH�FRUUHFWLRQ�

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

1DW��(PLVVLRQV��7J�&2��HT�

&2��ZLWK�/8&) ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

&2��H[FOXGLQJ�/8&) ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

&+� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

1�2 ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

+)&V ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

3)&V ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

6)� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

7RWDO�>JURXS�RI�VL[@�>�����������@ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QGH[������ ����

,QGH[�&2���� ��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QGH[�&+� ��� ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

,QGH[�1�2 ��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����

7RWDO�>JURXS�RI�WKUHH@ ��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QGH[�+)&V ��� ���� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����

,QGH[�3)&V ��� ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

,QGH[�6)���SRWHQWLDO� ��� ���� ���� ���� ���� ����� ����� ����� ����� ����� ����� �����

,QGH[�>JURXS�RI�VL[@��� ��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QGH[������� �����

,QGH[�+)&V ���� ���� ���� ���� ����� ��� ����� ����� ����� ���� ���� ����

,QGH[�3)&V ����� ����� ����� ����� ����� ��� ����� ����� ���� ���� ���� ����

,QGH[�6)���SRWHQWLDO� ���� ���� ���� ���� ���� ��� ����� ����� ����� ���� ���� �����

,QGH[�>JURXS�RI�QHZ�JDVHV@ ���� ���� ���� ���� ����� ����� ����� ����� ����� ���� ���� ����

,QGH[��������QHZ�JDVHV����������

,QGH[�>JURXS�RI���FRPSRVLWH@��� ���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QWHUQDWLRQDO�%XQNHU�&2��
�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

,QGH[�EXQNHUV�&2�������� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

����'DWD�IRU������DUH�SUHOLPLQDU\��,Q�SDUWLFXODU�LQ�WKLV�VXEPLVVLRQ�WKLV� 
W��
�GDWDVHW�LV�RI�D�UHODWLYHO\�ORZ�TXDOLW\��VHH�6HFWLRQ�����
���1DWLRQDO�HPLVVLRQV��H[FOXGLQJ�/8&)��FDWHJRU\��$��
���%DVH�\HDU� �����
���(PLVVLRQV�IURP�LQWHUQDWLRQDO�PDULQH�DQG�DYLDWLRQ�EXQNHUV�DUH�QRW�LQFOXGHG�LQ�WKH�QDWLRQDO�WRWDOV�
���%DVH�\HDU�HPLVVLRQV�������IRU�&2�� &+� DQG�1�2 DQG������IRU�WKH�)�JDVHV��VKDGHG�EROG�LWDOLF�ILJXUHV���������7J�&2��HT�
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7DEOH�(6����7RWDO�JUHHQKRXVH�JDV�HPLVVLRQV�ZLWK�WHPSHUDWXUH�FRUUHFWLRQ��LQ�&2��HT��DQG�LQGH[HG�����������
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

(PLVVLRQV��7J�&2��HT�

&2��ZLWK�/8&)��7�FRUUHFWHG� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

&2��H[FOXGLQJ�/8&)��7�FRUUHFWHG� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

7RWDO�>JURXS�RI�VL[@��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QGH[������� �����

,QGH[�&2��H[FOXGLQJ�/8&)��7�FRUUHFWHG� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

7RWDO�>JURXS�RI�WKUHH@��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QGH[��
����)�JDVHV�
���

,QGH[�>JURXS�RI�VL[�FRPSRVLWH@��� ���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

���([FOXGLQJ�/8&)�
&+� HPLVVLRQV�GHFUHDVHG�E\�����LQ������FRPSDUHG�WR�WKH������OHYHO��PDLQO\�GXH�WKH�GHFUHDVH�LQWKH�ZDVWH�VHFWRU���������WKH�DJULFXOWXUDO�VHFWRU��������DQG�IXJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV��������1�2 HPLVVLRQV�GHFUHDVHG�E\�DERXW����LQ������FRPSDUHG�WR�������PDLQO\�GXH�WR�WKH�GHFUHDVH�LQ�WKH

HPLVVLRQV�IURP�LQGXVWULDO�SURFHVVHV���������ZKLFK�FRPSHQVDWHG�LQFUHDVHV�RI�HPLVVLRQV�IURP�DJULFXO�WXUH�RI�DERXW����DQG�IURP�IRVVLO�IXHO�FRPEXVWLRQ�RI������PDLQO\�IURP�WUDQVSRUW��2I�WKH�IOXRULQDWHG�JUHHQKRXVH�JDVHV��IRU�ZKLFK������LV�WKH�UHIHUHQFH�\HDU��HPLVVLRQV�RI�+)&V�DQG3)&V�GHFUHDVHG�LQ������E\�DERXW�����DQG������UHVSHFWLYHO\��ZKLOH�6)� HPLVVLRQV�LQFUHDVHG�E\����7RWDO�HPLVVLRQV�RI�DOO�)�JDVHV�GHFUHDVHG�E\�DERXW�����FRPSDUHG�WR�WKH������OHYHO��,Q������WKH�ODUJHVWFKDQJHV�VKRZHG�DQ�LQFUHDVH�RI���0WRQ�RI�&2� ± RI�ZKLFK���0WRQ�ZDV�GXH�WR�WKH�FROGHU�ZLQWHU�FRP�SDUHG�WR������±�DQG�GHFUHDVH�RI�RYHU���0WRQ�LQ�+)&�HPLVVLRQV��$ORQJ�ZLWK�WKH�LQFUHDVHG�LPSRUW�RIHOHFWULFLW\�VLQFH�������WKLV�LV� WKH�SULPDU\�UHDVRQ�ZK\�WRWDO�JUHHQKRXVH�JDV�HPLVVLRQV�KDYH�VWDELOLVHGVLQFH������

(6����2YHUYLHZ�RI�VRXUFH�DQG�VLQN�FDWHJRU\�HPLVVLRQ�HVWLPDWHVDQG�WUHQGV
7DEOH�(6���SURYLGHV�DQ�RYHUYLHZ�RI�WKH�&2��HT��HPLVVLRQ�WUHQGV�SHU�,3&&�VRXUFH�FDWHJRU\��,W�FOHDUO\VKRZV�WKH�HQHUJ\�VHFWRU��FDWHJRU\����WR�EH�E\�IDU�WKH�ODUJHVW�FRQWULEXWRU�WR�QDWLRQDO�WRWDO�JUHHQKRXVHJDV�HPLVVLRQV�ZLWK�D�VKDUH�WKDW�LQFUHDVHG�IURP�����LQ������WR�DERXW�����LQ�������,Q�FRQWUDVW��HPLV�VLRQV�RI�WKH�RWKHU�PDLQ�FDWHJRULHV�GHFUHDVHG��WKH�ODUJHVW�EHLQJ�WKRVH�RI�LQGXVWULDO�SURFHVVHV��IURP���WR���VKDUH���ZDVWH��IURP���WR����VKDUH��DQG�DJULFXOWXUH��IURP���WR����LQ��������7KH�VHFWRUV�VKRZLQJWKH� ODUJHVW� JURZWK� LQ� &2��HT�� HPLVVLRQV� VLQFH� ����� DUH� WKH� HQHUJ\� VHFWRU� DQG� WKH� WUDQVSRUW� VHFWRU�VKRZLQJ�LQFUHDVHV�RI�����DQG������UHVSHFWLYHO\��&OHDU�H[FHSWLRQV�DUH�WKH�ZDVWH�VHFWRU�DQG�DJULFXO�WXUH��ZKLFK�VKRZHG�D�GHFUHDVH�LQ�&2��HT��HPLVVLRQV�RI�DERXW�����DQG������UHVSHFWLYHO\��(PLVVLRQVIURP�WKH�UHVLGHQWLDO�DQG�VHUYLFH�VHFWRUV� LQFUHDVHG�E\�����EXW�ZHDWKHU�HIIHFWV� VXEVWDQWLDOO\� LQIOXHQFHWKHVH��ZKHQ�WKH�WHPSHUDWXUH�FRUUHFWLRQ�ZDV�LQFOXGHG��WKHVH�HPLVVLRQV�GHFUHDVHG�E\�DERXW����
(QHUJ\�6HFWRU��&5)�VHFWRU���
7KH�HPLVVLRQV�IURP�WKH�HQHUJ\�VHFWRU��FDWHJRU\����DUH�GRPLQDWHG�E\�&2� IURP�IRVVLO�IXHO�FRPEXVWLRQ�ZLWK�IXJLWLYH�HPLVVLRQV�IURP�JDV�DQG�RLO��PHWKDQH�DQG�&2�� FRQWULEXWLQJ�D�IHZ�SHU�FHQW�DQG�&+� DQG1�2 IURP�IXHO�FRPEXVWLRQ�DGGLQJ�RQH�SHU�FHQW��5HVSRQVLEOH�IRU�WKH�LQFUHDVLQJ�WUHQG�LQ�WKLV�VHFWRU�DUHWKH�HQHUJ\�LQGXVWULHV�DQG�WKH�WUDQVSRUW�VHFWRU��RI�ZKLFK�&2� HPLVVLRQV�LQFUHDVHG�E\����DQG�����VLQFH����� ,Q�FRQWUDVW��WKH�HQHUJ\�UHODWHG�&2� HPLVVLRQV�IURP�PDQXIDFWXULQJ�LQGXVWULHV�DSSHDU�WR�KDYH�GH�FUHDVHG�D�IHZ�SHU�FHQW�LQ������DQG������DQG�WKH�DFWXDO�&2� HPLVVLRQV�IURP�WKH�RWKHU�VHFWRU��UHVLGHQ�WLDO��VHUYLFHV�DQG�DJULFXOWXUH��LQFUHDVHG�E\�DERXW�����7KH�UHODWLYHO\�VWURQJ�LQFUHDVHV�LQ�HPLVVLRQV�IURPWKH�HQHUJ\�VHFWRU�DQG�WKH�WUDQVSRUW�VHFWRU�UHVXOW�LQ�LQFUHDVHV�RI�WKHLU�&2� VKDUH�LQ�WKH�QDWLRQDO�&2��HT�WRWDO�E\����DQG����SRLQWV��UHVSHFWLYHO\��WR�����DQG�����LQ�WKH�������7KH�����LQFUHDVH�RI�WKH�HQHUJ\VHFWRU�HPLVVLRQV� LV�SDUWO\�PLWLJDWHG�E\�DERXW�����SRLQWV�GXH� WR�WKH�VWURQJ� LQFUHDVH� LQ�QHW�LPSRUW�RIHOHFWULFLW\�VLQFH�������ZKLFK�LV�HTXLYDOHQW�WR�DERXW���0WRQ�RI�&2� FRPLQJ�IURP�GRPHVWLF�IRVVLO�IXHO
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JHQHUDWHG�HOHFWULFLW\��:H�QRWH�WKDW�IXJLWLYH�PHWKDQH�HPLVVLRQV�IURP�RLO�DQG�QDWXUDO�JDV�GHFUHDVHG�E\����VLQFH������
7DEOH�(6����6XPPDU\�RI�HPLVVLRQ�WUHQG�SHU�VRXUFH�FDWHJRU\�DQG�SHU�JDV��LQ�7J�&2��HT���6RXUFH�FDWHJRU\ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

�$��(QHUJ\��IXHO�FRPEXVWLRQ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
&2�������(QHUJ\�LQGXVWULHV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�������0DQXIDFWXULQJ�LQGXVWULHV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�������7UDQVSRUW ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�������2WKHU�VHFWRUV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�������2WKHU ��� ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2 ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�%���(QHUJ\��IXJLWLYHV�IURP�RLO�	�JDV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&2� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2 ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
����,QGXVWULDO�SURFHVVHV��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2 ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
+)&V ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3)&V ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6)� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
���6ROYHQW�DQG�RWKHU��SURGXFW�XVH��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&2� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+� ,(���� ,(���� ,(���� ,(���� ,(���� ,(���� ,(���� ,(���� ,(���� ,(���� ,(���� ,(����
1�2 ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
����$JULFXOWXUH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&+���(QWHULF�IHUPHQWDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+���0DQXUH�PDQDJHPHQW ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2��0DQXUH�PDQDJHPHQW ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2��$JULFXOWXUDO�VRLOV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�$��&KDQJHV�LQ�IRUHVW�ELRPDVV�VWRFNV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
����:DVWH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ��� ���
&2� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+� ���� ���� ���� ���� ���� ���� ���� ��� ��� ��� ��� ���
1�2 ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
����2WKHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+���6ROYHQWV�DQG�RWKHU�SURGXFW�XVH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2��3ROOXWHG�VXUIDFH�ZDWHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1$7,21$/�727$/�(0,66,216��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
0HPR�LWHP��QRW�LQFOXGHG�LQ�QDWLRQDO�WRWDO�
,QWHUQDWLRQDO�EXQNHUV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2��0DULQH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2��$YLDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���� ���

���(PLVVLRQV�IURP�WKH�XVH�RI� WKH�)�JDVHV�+)&V��3)&V�DQG�6)� DUH�DFFRUGLQJ� WR� WKH� ,3&&�UHSRUWLQJ�JXLGHOLQHV�DOO� UHSRUWHGXQGHU�VRXUFH�FDWHJRU\���µ,QGXVWULDO�SURFHVVHV¶�
���7KH�QDWLRQDO�WRWDO�GRHV�QRW�LQFOXGH�WKH�&2� VLQN�UHSRUWHG�XQGHU�FDWHJRU\��$��7KLV�&2� VLQN�LV�QRW�FRPSOHWH�DQG�UHIHUV�WRWKH�GHILQLWLRQ�XQGHU�WKH�81�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��81)&&&���ZKLFK�LV�GLIIHUHQW�IURP�WKH�DPRXQW�WREH�FDOFXODWHG�XQGHU�WKH�.\RWR�3URWRFRO��VHH�6HFWLRQ��������

,QGXVWULDO�SURFHVVHV��&5)�VHFWRU���
7KH� JUHHQKRXVH� JDV� HPLVVLRQV� IURP� LQGXVWULDO� SURFHVVHV� �FDWHJRU\� ��� KDYH� GHFUHDVHG� E\� RYHU� ���VLQFH�������$V�FDQ�EH�VHHQ�LQ�7DEOH�(6����1�2 HPLVVLRQV��PDLQO\�IURP�QLWULF�DFLG�PDQXIDFWXUH��LV�WKHPDLQ�FRQWULEXWRU�WR�WKLV�VRXUFH�FDWHJRU\��+RZHYHU��WKH�VWURQJ�GHFUHDVLQJ�WUHQG�LQ�+)&�HPLVVLRQV��RI����UHGXFWLRQ�VLQFH������DQG�����UHGXFWLRQ�VLQFH��������QRWDEO\�RI�+)&����IURP�+&)&����PDQXIDF�WXUH��LV�SULPDULO\�UHVSRQVLEOH�IRU�WKH�GHFUHDVLQJ�WUHQG�LQ�WKLV�VRXUFH�FDWHJRU\��7KH�)�JDV�HPLVVLRQV�KDGD VKDUH�RI�DOPRVW�����LQ�WRWDO�VRXUFH�FDWHJRU\�HPLVVLRQV�LQ�������WKHLU�VKDUH� LV�QRZ�DERXW������RIZKLFK�+)&V�DQG�3)&V�IRUP�E\� IDU� WKH� ODUJHVW�SDUW��3)&�HPLVVLRQV� LQ� WKH�1HWKHUODQGV� VWHP�PDLQO\IURP�DOXPLQLXP�SURGXFWLRQ��&2� HPLVVLRQV�IURP�LQGXVWULDO�SURFHVVHV�FRQWULEXWH�����WR�WKH�JURXS�WR�
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WDO�DQG�VWHP�RQO\�IRU�����RI�����IURP�FHPHQW�FOLQNHU�SURGXFWLRQ��$�ODUJH�IUDFWLRQ�RI�FHPHQW�SURGXFWLRQLQ�WKH�1HWKHUODQGV�XVHV�LPSRUWHG�FHPHQW�FOLQNHU��(PLVVLRQV�RI�6)� FRQWULEXWH�DERXW����WR�WKH�JURXSWRWDO�
6ROYHQWV�DQG�RWKHU�SURGXFW�XVH��&5)�VHFWRU���
7KH�HPLVVLRQV�IURP�µ6ROYHQW�DQG�RWKHU�SURGXFW�XVH¶��FDWHJRU\����VKRXOG�EH�GLVFXVVHG�LQ�FRQMXQFWLRQZLWK��YHU\�VPDOO��PHWKDQH�HPLVVLRQV�UHSRUWHG�XQGHU�FDWHJRU\����VLQFH�WKH�,3&&�WDEOHV�GR�QRW�DOORZ�IRUPHWKDQH�HPLVVLRQV�XQGHU�FDWHJRU\����7KLV�FDWHJRU\�FRQWULEXWHV�YHU\� OLWWOH� WR� WKH�QDWLRQDO� WRWDO�� RQO\������SULPDULO\�VWHP�IURP�1�2 IURP�GLVSHUVLYH�XVHV��:H�QRWH�WKH�&2� HPLVVLRQV�UHODWHG�WR�WKH�XVH�RISURGXFWV�IURP�QRQ�HQHUJ\�XVH�RI� IXHOV��H�J�� OXEULFDQWV��ZD[HV��HWF���DUH�QRW�UHSRUWHG� LQ� WKLV�FDWHJRU\EXW�DUH�LQFOXGHG�LQ�WKH�IXHO�FRPEXVWLRQ�HPLVVLRQV�UHSRUWHG�XQGHU�WKH�PDQXIDFWXULQJ�LQGXVWU\���$���
$JULFXOWXUH��&5)�VHFWRU���
7KH�HPLVVLRQV�RI�WKH�DJULFXOWXUDO�VHFWRU�KDYH�GHFUHDVHG�E\�����VLQFH�������PDLQO\�WKURXJK�D�GHFUHDVHLQ�&+� HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ����$��RI�����E\�UHGXFHG�OLYHVWRFN�QXPEHUV��,Q�LWV�ZDNH�&+� IURP�PDQXUH�PDQDJHPHQW����%��KDV�DOVR�GHFUHDVHG�VLPLODUO\�RYHU� WLPH��$W�SUHVHQW��HQWHULF� IHU�PHQWDWLRQ�FRQWULEXWHV�DERXW�����WR�WKLV�FDWHJRU\¶V�HPLVVLRQV�DV�GRHV�1�2 HPLVVLRQV�IURP�DJULFXOWXUDOVRLOV����'���1�2 IURP�PDQXUH�PDQDJHPHQW�RQO\�FRQWULEXWHV����WR�WKH�JURXS�WRWDO��1�2 IURP�DJULFXO�WXUDO�VRLOV�LQFUHDVHG�XQWLO������GXH�WR�FKDQJLQJ�SUDFWLFHV�LQ�DQLPDO�PDQXUH�VSUHDGLQJ�RQ�WKH�ILHOGV��LQ�FRUSRUDWLRQ� LQWR� WKH� VRLO�ZLWK� WKH� DLP�RI� UHGXFLQJ�DPPRQLD� HPLVVLRQV���7KH� GHFUHDVH� VLQFH������ LVPDLQO\�GXH� WR� D� UHGXFWLRQ�RI� WKH�XVH�RI� V\QWKHWLF� IHUWLOLVHUV��$W�SUHVHQW�� GXH� WR�KLVWRULF� UHDVRQV�� WKH1HWKHUODQGV�UHSRUWV�QR�&2� HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV�� ,QGLUHFW�1�2 HPLVVLRQV�IURP� OHDFKLQJDQG�UXQ�RII�RI�QLWURJHQ�IURP�DJULFXOWXUDO�VRLOV�DUH�UHSRUWHG�XQGHU�,3&&�FDWHJRU\����EHFDXVH�WKH�1HWK�HUODQGV¶�PHWKRG�SURYLGHV�RQO\�DJJUHJDWHG�ILJXUHV�WKDW�LQFOXGH�LQGXVWULDO�VRXUFHV�DV�ZHOO�
&KDQJHV�LQ�ELRPDVV�VWRFNV��/8&)���&5)�VHFWRU���
2I�WKH�/DQG�8VH�&KDQJH�DQG�)RUHVWU\��/8&)��VHFWRU��WKH�1HWKHUODQGV�SUHVHQWO\�RQO\�UHSRUWV�WKH�QHWFKDQJHV�RI�&2� GXH�WR�FKDQJHV�LQ�IRUHVWV�DQG�RWKHU�ELRPDVV�VWRFNV��,3&&�FDWHJRU\��$���7KHVH�UHVXOWLQ�D�VLQN�RI�DERXW����RQ�WKH�QDWLRQDO�QHW�WRWDO�HPLVVLRQV��7KH�YDULDWLRQ�RYHU�WLPH�LV�EHWZHHQ������DQG�����0WRQ�&2��
:DVWH��&5)�VHFWRU���
7KH�HPLVVLRQV� IURP� WKH�ZDVWH� VHFWRU�KDYH�GHFUHDVHG�E\� DERXW�����VLQFH�������PDLQO\� WKURXJK�GH�FUHDVLQJ�&+� HPLVVLRQV�±�SUHGRPLQDQWO\�IURP�ODQGILOOV�±�ZKLFK�LV�WKH�GRPLQDWLQJ�JDV��&2� DQG�1�2HPLVVLRQV�FRQWULEXWLQJ� WKH�UHPDLQLQJ������7KH� IRVVLO�IXHO� UHODWHG�HPLVVLRQV�IURP�ZDVWH� LQFLQHUDWLRQDUH� LQFOXGHG� LQ� WKH� IXHO� FRPEXVWLRQ�HPLVVLRQV� IURP� WKH� HQHUJ\� VHFWRU� ��$���� VLQFH�PRVW� ODUJH�VFDOHLQFLQHUDWRUV�DOVR�SURGXFH�HOHFWULFLW\�RU�KHDW�IRU�HQHUJHWLF�SXUSRVHV��7KH�&2� HPLVVLRQV�IURP�WKLV�VHF�WRU��SUHVHQWO\�FRQWULEXWLQJ����WR�WKH�ZDVWH�FDWHJRU\�WRWDO��KDYH�DOVR�FKDQJHG�RYHU�WLPH��GHFUHDVHG�E\��� 0WRQ�LQ�������������EXW�WKH�LQWHUDQQXDO�YDULDWLRQ�VXJJHVWV�WKDW�WKHVH�ILJXUHV�PD\�QRW�EH�YHU\�UHOL�DEOH�
2WKHU��&5)�VHFWRU���
7KH�1HWKHUODQGV�XVHV�,3&&�FDWHJRU\���WR�UHSRUWV�LWV�±�YHU\�PLQRU�±�&+� HPLVVLRQV�IURP�VROYHQWV�DQGRWKHU�SURGXFW�XVH��EHFDXVH�WKH�SUHVHQW�UHSRUWLQJ�IUDPHZRUN�GRHV�QRW�DOORZ�IRU�&+� HPLVVLRQV�XQGHU,3&&�FDWHJRU\����7RWDO�LQGLUHFW�1�2 HPLVVLRQV�IURP�OHDFKLQJ�DQG�UXQ�RII�RI�QLWURJHQ�IURP�DJULFXOWXUDOVRLOV�DQG�LQGXVWULDO�VRXUFHV�DUH�UHSRUWHG�KHUH��EHFDXVH�WKH�1HWKHUODQGV¶�PHWKRG�SURYLGHV�RQO\�DJJUH�JDWHG�ILJXUHV�WKDW�LQFOXGH�LQGXVWULDO�VRXUFHV��7KH�LQGLUHFW�1�2 HPLVVLRQV�DUH�ODEHOOHG�DV�µ3ROOXWHG�VXU�IDFH�ZDWHU¶�DQG�DUH�FRQVWDQW�RYHU�WLPH�



(;(&87,9(�6800$5<������������������������1HWKHUODQGV�1,5�����������������������������������������5,90�5HSRUW����������

[[

,QWHUQDWLRQDO�WUDQVSRUW
(PLVVLRQV�IURP�LQWHUQDWLRQDO�WUDQVSRUW�DUH�QRW�SDUW�RI�WKH�QDWLRQDO�WRWDO�EXW�DUH�UHSRUWHG�VHSDUDWHO\��$WSUHVHQW�� WKH�1HWKHUODQGV�RQO\� UHSRUWV�&2� HPLVVLRQV��QRW� WKH�±� UHODWLYHO\�PLQRU�±� HPLVVLRQV�RI�&+�DQG�1�2 IURP�WKHVH�VRXUFHV��7RWDO�&2� HPLVVLRQV�IURP�WKLV�VRXUFH�FDWHJRU\�KDYH�LQFUHDVHG�E\�����RU���0WRQ�VLQFH�������WR�ZKLFK��LQ�SDUWLFXODU��PDULQH�EXQNHU�HPLVVLRQV�FRQWULEXWHG�������RU����0WRQ�GXH�WR�WKH�PDULQH�EXQNHUV�ODUJH�VKDUH�LQ�WKLV�FDWHJRU\��EXW�SHUFHQWDJH�ZLVH�WKH�HPLVVLRQV�IURP�LQWHU�QDWLRQDO�DYLDWLRQ�LQFUHDVHG�PXFK�PRUH��������RU�DERXW���0WRQ���7RWDO�LQWHUQDWLRQDO�WUDQVSRUW�HPLV�VLRQV�KDYH�LQFUHDVHG�DV�IUDFWLRQ�RI�WKH�QDWLRQDO�WRWDO�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�����LQ������WR����LQ������

(6����2WKHU�LQIRUPDWLRQ
'LIIHUHQFHV�ZLWK�WKH�GRPHVWLF�QDWLRQDO�HPLVVLRQ�LQYHQWRU\
7KH�&OLPDWH�&RQYHQWLRQ�XVHV�D�VSHFLILF�GHILQLWLRQ�RI�WKH�HPLVVLRQV�WKDW�VKRXOG�EH�LQFOXGHG�LQ�WKH�QD�WLRQDO�WRWDO��7KH�81)&&&�DQG�WKH�.\RWR�3URWRFRO�GR�QRW�LQFOXGH�&2� HPLVVLRQV�IURP�FRPEXVWLRQ�RIELRPDVV�IXHOV��VXFK�DV�IXHOZRRG��ZRRG��ZRRG�ZDVWH��DJULFXOWXUDO�ZDVWH�DQG�ELRJDV��LQ�WKH�WRWDOV�IURPIXHO�FRPEXVWLRQ��VLQFH�WKHVH�DUH�E\�GHIDXOW�DVVXPHG�WR�EH�SURGXFHG�LQ�D�VXVWDLQDEOH�ZD\��7R�WKH�H[WHQWWKDW�WKH\�DUH�QRW�SURGXFHG�VXVWDLQDEO\��L�H��DFFRUGLQJ�WR�WKH�81)&&&�*XLGHOLQHV��WKLV�VKRXOG�EH�WDNHQLQWR� DFFRXQW�ZKHQ� UHSRUWLQJ� RQ�/DQG�8VH�&KDQJH�DQG�)RUHVWU\� �/8&)��� QRW� XQGHU�&2� IURP� IXHOFRPEXVWLRQ��)XUWKHUPRUH��WKH�,3&&�VRXUFH�FDWHJRULHV�PDNH�D�FOHDU�GLVWLQFWLRQ�EHWZHHQ�IXHO�FRPEXV�WLRQ�DQG�QRQ�FRPEXVWLRQ�HPLVVLRQV� IURP�DQ�HFRQRPLF� VHFWRU� �VHH�6HFWLRQ���������ZKHUH� WKH�1HWKHU�ODQGV¶�HPLVVLRQV�RI�VR�FDOOHG�7DUJHW�6HFWRUV�DUH�PRVWO\�DQDO\VHG�E\�WKHLU�WRWDO�HPLVVLRQV�$QRWKHU� VSHFLILF� LVVXH� LV� WKH� GLVWLQFWLRQ� WKDW� WKH� ,3&&� PDNHV� EHWZHHQ� &2� IURP� QRQ�HQHUJ\XVH�IHHGVWRFN�XVH�RI�IXHOV�DQG�&2� HPLVVLRQV�IURP�RWKHU�QRQ�FRPEXVWLRQ�SURFHVVHV��7KLV�UHTXLUHPHQWSRVHV� OLPLWDWLRQV� WR� WKH� H[WHQW� WKDW� WKH� 1HWKHUODQGV� LQ� LWV� UHSRUWLQJ� FDQ� GHFRPSRVH� WKHVH� GLIIHUHQWVRXUFHV�LQ�FDVHV�ZKHUH�LQGLYLGXDO�FRPSDQLHV�UHSRUW�WKHLU�HPLVVLRQV�DW�D�WRR�DJJUHJDWHG�OHYHO��$QRWKHUGLIIHUHQFH� LV� IRXQG� LQ� WKH�GHILQLWLRQ�RI�QDWLRQDO� YHUVXV� LQWHUQDWLRQDO� WUDQVSRUW��:KHUHDV� WKH� QDWLRQDOPHWKRG�XVHV�YHKLFOH�VWDWLVWLFV�WR�HVWLPDWH�URDG�WUDQVSRUW�HPLVVLRQV��WKH�81)&&&�UHTXLUHV�WKH�XVH�RIIXHO�GHOLYHU\�GDWD�DV�WKH�EDVLV�IRU�FDOFXODWLQJ�WKH�HPLVVLRQV�IURP�WKLV�VRXUFH�FDWHJRU\��$V�LOOXVWUDWHG�LQ&KDSWHU��� WKLV�UHVXOWV�IRU�WKH�1HWKHUODQGV�LQ�DQQXDO�GLIIHUHQFHV�EHWZHHQ���DQG�����
'LIIHUHQFHV�ZLWK�RWKHU�QDWLRQDO�SXEOLFDWLRQV
7KH�HPLVVLRQ�GDWD�SUHVHQWHG�LQ�WKLV�UHSRUW�DUH�LGHQWLFDO�WR�WKRVH�RIILFLDOO\�SXEOLVKHG�IRU������������DQG����������LQ�WKH�(PLVVLRQ�0RQLWRU������SXEOLVKHG�E\�WKH�9520�,QVSHFWRUDWH�DQG�XVHG�LQ�5,90¶V(QYLURQPHQWDO�%DODQFH�������$Q�H[FHSWLRQ�LV�D�UHYLVLRQ�RI�&2� IURP�ZDVWH�LQFLQHUDWLRQ�IRU�WKH�\HDUV���� DQG������������ZKLFK� OHG� WR� D� GHFUHDVH� LQ� &2�� HPLVVLRQV� RI� DERXW� D� KDOI�0WRQ� �VHH� 6HFWLRQ������ IRU�GHWDLOV��
*HQHUDO�XQFHUWDLQW\�HYDOXDWLRQ
%DVHG�RQ�D�VLPSOH�7LHU���FDOFXODWLRQ�RI�DQQXDO�XQFHUWDLQWLHV��WKH�DFWXDO�DQQXDO�XQFHUWDLQW\�RI�WRWDO�DQ�QXDO�HPLVVLRQV�SHU�FRPSRXQG�DQG�RI�WKH�WRWDO�LV�FXUUHQWO\�HVWLPDWHG�E\�5,90�DW�

&2� ��� +)&V �����
&+� ���� 3)&V �����
1�2 ���� 6)� ����
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7KH�UHVXOWLQJ�XQFHUWDLQW\�LQ�QDWLRQDO�WRWDO�DQQXDO�&2��HT��HPLVVLRQV�LV�HVWLPDWHG�WR�EH�DERXW�����,I�ZHUDQN�WKH�VRXUFHV�DFFRUGLQJ�WR�WKHLU�FRQWULEXWLRQ�WR�WKH�XQFHUWDLQW\�LQ�WRWDO�QDWLRQDO�HPLVVLRQV�WKH�WRS��� RI�VRXUFHV�FRQWULEXWLQJ�PRVW�WR�WRWDO�DQQXDO�XQFHUWDLQW\�LQ������LV�
,3&&�6RXUFH�FDWHJRU\ 8QFHUWDLQW\��DV���RI�WRWDO�QDWLRQDOHPLVVLRQV�LQ������
'LUHFW�1�2 HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV ���1�2 HPLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ ���,QGLUHFW�1�2 HPLVVLRQV�IURP�QLWURJHQ�XVHG�LQ�DJULFXOWXUH ���&+� HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�VLWHV ���1�2 HPLVVLRQV�IURP�SROOXWHG�VXUIDFH�ZDWHU ���&2� HPLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��HQHUJ\�LQGXVWULHV ���&2� HPLVVLRQV�IURP�IHHGVWRFN�RLO ���&+� HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�LQ�FDWWOH�OLYHVWRFN ���&2� HPLVVLRQV�IURP�PRELOH�FRPEXVWLRQ��RWKHU ���&2� HPLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ���RWKHU�VHFWRUV ���
7KH�UHVXOW� LV�D�WUHQG�XQFHUWDLQW\� LQ� WKH� WRWDO�&2��HT��HPLVVLRQV�IRU�����������������IRU�)�JDVHV��RI����SRLQWV��7KLV�PHDQV�WKDW�WKH�LQFUHDVH�LQ�WRWDO�&2��HT��HPLVVLRQV�EHWZHHQ������DQG�������ZKLFK�LVFDOFXODWHG� WR�EH�����ZLOO�EH�EHWZHHQ����DQG������3HU� LQGLYLGXDO�JDV�� WKH� WUHQG�XQFHUWDLQW\� LQ� WRWDO
HPLVVLRQV�RI�&2�� &+�� 1�2 DQG�WKH�WRWDO�JURXS�RI�)�JDVHV�KDV�EHHQ�FDOFXODWHG�DW���������������DQG� ����� SRLQWV�� UHVSHFWLYHO\��0RUH� GHWDLOV� RQ� WKH� OHYHO� DQG� WUHQG� XQFHUWDLQW\� DVVHVVPHQW� FDQ� EHIRXQG�LQ�$QQH[���RQ�NH\�VRXUFHV��7KH�WRS����RI�VRXUFHV�FRQWULEXWLQJ�PRVW�WR�WUHQG�XQFHUWDLQW\�LQ�WKHQDWLRQDO�WRWDO�LV�
,3&&�6RXUFH�FDWHJRU\ 8QFHUWDLQW\��DV���LQWR�WUHQG�LQ�WRWDOQDWLRQDO�HPLVVLRQV�
&2� HPLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��HQHUJ\�LQGXVWULHV ���&+� HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�VLWHV ���&2� HPLVVLRQV�IURP�PRELOH�FRPEXVWLRQ��RWKHU��UDLO���SLSHOLQH� ���&2� HPLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��RWKHU�VHFWRUV ���+)&����HPLVVLRQV�IURP�+&)&����PDQXIDFWXUH ���&2� HPLVVLRQV�IURP�LQODQG�VKLSSLQJ ���&2� HPLVVLRQV�IURP�IHHGVWRFN�RLO ���&2� HPLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��PDQXIDFWXULQJ�LQGXVWULHV ���,QGLUHFW�1�2 HPLVVLRQV�IURP�QLWURJHQ�XVHG�LQ�DJULFXOWXUH ���1�2 HPLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ ���
,I�ZH�FRPSDUH�WKLV�OLVW�ZLWK�WKH����ODUJHVW�FRQWULEXWRUV�WR�DQQXDO�XQFHUWDLQW\��ZH�FDQ�FRQFOXGH�WKDW�H[�FHSW� IRU�&2� IURP� LQODQG� VKLSSLQJ��&2� IURP� VWDWLRQDU\� FRPEXVWLRQ� IURP�PDQXIDFWXULQJ� LQGXVWULHVDQG�FRQVWUXFWLRQ��1�2 IURP�SROOXWHG�VXUIDFH�ZDWHU��&+� IURP�HQWHULF�IHUPHQWDWLRQ�RI�FDWWOH�DQG�+)&IURP�+&)&����PDQXIDFWXUH��DOO�RWKHUV�����DUH�LQFOXGHG�ERWK�OLVWV�
&RPSOHWHQHVV
$W�SUHVHQW��WKH�1HWKHUODQGV�JUHHQKRXVH�JDV�HPLVVLRQ�LQYHQWRU\�LQFOXGHV�DOO�VRXUFHV�LGHQWLILHG�E\�WKH5HYLVHG�,3&&�*XLGHOLQHV��,3&&��������H[FHSW�IRU�WKH�IROORZLQJ�
� ,QGLUHFW�1�2 HPLVVLRQV�IURP�DWPRVSKHULF�GHSRVLWLRQ��FDWHJRU\��'��DUH�QRW�HVWLPDWHG�UHSRUWHG�GXHWR�KLVWRULF�UHDVRQV�� &2� HPLVVLRQV� IURP�DJULFXOWXUDO� VRLOV� �FDWHJRU\� �'�� DUH� QRW� HVWLPDWHG�UHSRUWHG� GXH� WR� KLVWRULFUHDVRQV�� ,Q�DGGLWLRQ��LW�KDV�EHHQ�REVHUYHG�WKDW�&+��DQG�1�2 IURP�KRUVH�PDQXUH��FDWHJRU\��%��LV�PLVVLQJ�WKLV�LV�EHFDXVH�QR�PDQXUH�SURGXFWLRQ�HVWLPDWHV�IURP�KRUVHV�KDYH�EHHQ�PDGH�WR�GDWH�DQG�QR�HPLV�VLRQ�IDFWRUV�IRU�WKLV�VRXUFH�FDWHJRU\�KDYH�EHHQ�GHILQHG�� &+� HPLVVLRQV�IURP�VRLOV�GHFHDVHG�LQ�WKH�ODVW����\HDUV�GXH�WR�GUDLQDJH�DQG�ORZHULQJ�RI�ZDWHU�WD�EOHV�� WKHVH�HPLVVLRQV�KDYH�EHHQ�LQFOXGHG�LQ�WKH�QDWXUDO� WRWDO�� WKXV� WKHUH�DUH�QR�QHW��L�H��SRVLWLYH�DQWKURSRJHQLF�HPLVVLRQV��RQ�WKH�FRQWUDU\��WRWDO�PHWKDQH�IURP�VRLOV�DFWV�LQ�IDFW�D�PHWKDQH�VLQN�
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[[LL

� &+�� 1�2 DQG�RWKHU�QRQ�&2� HPLVVLRQV�IURP�LQWHUQDWLRQDO�EXQNHUV��LQWHUQDWLRQDO�WUDQVSRUW��KDYHQRW \HW�EHHQ�HVWLPDWHG��UHSRUWHG�� (PLVVLRQV�VLQNV�IRU�/8&)�VXEFDWHJRULHV��$�WR��(� H[FHSW�IRU�WKH�&2� VLQN�LQ�FDWHJRU\��$���1HZGDWDVHWV�DUH�EHLQJ�FRPSLOHG�EXW�DUH�VWLOO�XQGHU�GLVFXVVLRQ��VR�QR�GDWD�IRU�WKHVH�VXEFDWHJRULHV�KDYHEHHQ�LQFOXGHG�LQ�WKLV�VXEPLVVLRQ�
7KH�LQFRUSRUDWLRQ�RI�WKHVH�VRXUFHV�LQWR�WKH�QDWLRQDO�JUHHQKRXVH�JDV�LQYHQWRU\�LV�SDUW�RI�WKH�LQYHQWRU\LPSURYHPHQW�SURJUDPPH��)RU�VRPH�RI�WKHVH�VRXUFHV��IRU�H[DPSOH�LQGLUHFW�HPLVVLRQV�RI�1�2��EULQJLQJWKH�PHWKRGRORJ\�LQ�FRPSOLDQFH�WR�,3&&�*RRG�3UDFWLFH�*XLGDQFH�PD\�UHVXOW�LQ�DGMXVWPHQWV�RI�VHYHUDO7J��L�H��0WRQ��RI�&2��HT�
5HFDOFXODWLRQV�DQG�LPSURYHPHQWV
7KH�FRQVHTXHQFHV�RI�UHFDOFXODWLRQV�RQ�WKH�GLIIHUHQW�JUHHQKRXVH�JDV�HPLVVLRQV�FRPSDUHG�WR�WKH�SUHYL�RXV�1,5�DUH�SUHVHQWHG�LQ�WKH�7DEOH�(6��� %HFDXVH�PRVW�FKDQJHV�DUH�RQO\�PLQRU�DQG��VLQFH�UHFDOFXOD�WLRQV�ZHUH�PRVWO\�RQO\�SHUIRUPHG�WR������DQG�������HPLVVLRQ�ILJXUHV�KDYH��LQ�JHQHUDO��UHPDLQHG�XQ�FKDQJHG�IRU�WKH�\HDUV�����������FRPSDUHG�WR�WKH�SUHYLRXV�VXEPLVVLRQ�
7DEOH�(6����'LIIHUHQFHV�EHWZHHQ�1,5������DQG�1,5������IRU�����������GXH�WR�UHFDOFXODWLRQV
*DV 6RXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2� >7J@ 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
,QFO��/8&) 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

'LIIHUHQFH ����� ���� ���� ���� ���� ����� ���� ����� ����� ����� ����
&2� >7J@ 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
([FO��/8&) 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

'LIIHUHQFH ����� ���� ���� ���� ���� ����� ���� ����� ����� ����� ����
&+� >*J@ 1,5����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���

1,5����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���
'LIIHUHQFH ���� ���� ����� ���� ���� ���� ���� ����� ���� ���� ����

1�2 >*J@ 1,5����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1,5����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
'LIIHUHQFH ���� ������ ����� ����� ����� ���� ������ ������ ����� ���� �����

3)&V�>0J@ 1,5����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1,5����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
'LIIHUHQFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

+)&V�>0J@ 1,5����� ��� ��� ��� ��� ��� ��� ��� ���� ���� ���� ����
1,5����� ��� ��� ��� ��� ��� ��� ���� ���� ���� ���� ����
'LIIHUHQFH ���� ������ ���� ���� ����� ���� ����� ���� ���� ���� �����

6)� >0J@ 1,5����� ��� ��� ��� ��� ��� ���� ���� ���� ���� ���� ����
1,5����� ��� ��� ��� ��� ��� ���� ���� ���� ���� ���� ����
'LIIHUHQFH ���� ���� ���� ���� ���� ������ ������ ������ ������ ������ ������

7RWDO 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
>7J�&2��HT�@ 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
,QFO��/8&) 'LIIHUHQFH ����� ����� ����� ����� ����� ����� ������ ������ ������ ����� ����
7RWDO� 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
>7J�&2��HT@ 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
([FO��/8&) 'LIIHUHQFH ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����
1RWH��EDVH�\HDU�YDOXHV�DUH�LQGLFDWHG�LQ�EROG�
)RU�UHFDOFXODWLRQ�D�GLVWLQFWLRQ�LV�PDGH�EHWZHHQ�
� 0HWKRGRORJLFDO�FKDQJHV��QHZ�GDWD�EDVHG�RQ�UHYLVHG�RU�QHZ�HVWLPDWLRQ�PHWKRGV��LPSURYHG�HPLV�VLRQ�IDFWRUV�DUH�DOVR�LQFOXGHG�XQGHU�PHWKRGRORJLFDO�FKDQJHV�� $OORFDWLRQ�� FKDQJHV� LQ�DOORFDWLRQ�RI�HPLVVLRQV� WR� WKH�GLIIHUHQW� VHFWRUV� �RQO\� DIIHFW� WKH� WRWDOV�SHUVHFWRU��� (UURU�FRUUHFWLRQV��UHSDLU�RI�LQFRUUHFW�GDWD�WUDQVIHU�IURP�WKH�3(5�WR�WKH�&5)�
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[[LLL

,Q�������PHWKRGRORJLFDO�FKDQJHV�ZHUH�PDGH�IRU� WKH�\HDUV������������������������DQG� �QHZ�������7KLV�PHDQV�WKDW� IRU�����������DQG�����������QR�UHFDOFXODWLRQV�ZHUH�PDGH��H[FHSW�LQ� WKH�FDVHV�H[�SOLFLWO\�PHQWLRQHG�EHORZ��7KH�IROORZLQJ�PHWKRGRORJLFDO�FKDQJHV�ZHUH�PDGH�
� UHFDOFXODWLRQ�RI�1�2 HPLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ������������������������EDVHG�RQ�WKHPHWKRG�IRU������������DQG������������ UHFDOFXODWLRQ�RI�&+� DQG�1�2 HPLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ�������������� UHYLVLRQ�RI�+)&�HPLVVLRQV�IRU�WKH�\HDUV�����������EDVHG�RQ�LPSURYHG�DQDO\VLV�RI�GDWD�� UHYLVLRQ�RI�6)� HPLVVLRQV�IRU�WKH�\HDUV�����������EDVHG�RQ�LPSURYHG�DQDO\VLV�RI�GDWD�
,Q�WKLV�VXEPLVVLRQ�WKH�VRXUFH�DOORFDWLRQ�ZDV�LPSURYHG�LQ�WKH�IROORZLQJ�FDVHV�
� :DVWH� 7KH�'XWFK�3(5�XVHV�DPELJXRXV�VRXUFH�GHVFULSWLRQV� IRU� WKH�ZDVWH� VHFWRU�DQG� WKHVH�KDYHFKDQJHG�RYHU�WLPH��,Q�WKH�1,5������DQ�DOORFDWLRQ�ZDV�PDGH�EDVHG�RQ�WKH�VRXUFH�GHVFULSWLRQV�IRU������ 2WKHU�IXHOV�LQ�IXHO�FRPEXVWLRQ� ,Q�WKH�1,5������WKH�FRPEXVWLRQ�HPLVVLRQV�ZLWK�QR�RU�LQFRPSOHWHDFWLYLW\�GDWD�ZHUH�DOORFDWHG�WR�WKH�FDWHJRU\�µ2WKHU�IXHOV¶� ,Q�WKH�SUHYLRXV�1,5�QRW�DOO�/3*�ZDV�DO�ORFDWHG�XQGHU�OLTXLG�IXHOV��,Q�WKLV�VXEPLVVLRQ�WKH�FRQVLVWHQF\�RI�WKH�IXHO�VSOLW�ZDV�LPSURYHG�� ,QGXVWULDO�SURFHVVHV��7KH� HPLVVLRQV� IURP� LQGXVWULDO� SURFHVVHV� IRU� ����� DQG� �����ZHUH� IRU�1,5�����SURYLGHG�ZLWK�WKH�QHZHVW�VRXUFH�FRGHV��DV�XVHG�IRU�WKH�\HDUV�������������������������7KHUH�IRUH�WKH�DOORFDWLRQ�RI�WKH�HPLVVLRQV�WR�VHFWRU���IRU�WKHVH�\HDUV�LV�QRZ�LQ�IXOO\�FRQVLVWHQW�ZLWK�WKHRWKHU�\HDUV�
7KH�PRVW�REYLRXV�HUURU�FRUUHFWLRQV�ZHUH�� 5HPRYDO�RI�GRXEOH�FRXQWLQJ� IRU�&2� LQ�FDWHJRU\��*� µ,QGXVWULDO�SURFHVVHV¶� �GHVXOSKXULVDWLRQ�RIIOXH�JDV���������� &2� HPLVVLRQV�IURP�)XHO�FRPEXVWLRQ�LQ���$�I�������������������DQG������WR�������� &2� HPLVVLRQV�LQ�(QHUJ\�LQGXVWULHV���$����������� &RUUHFWHG�GDWD�LQ�WKH�&5)�)HHGVWRFN�7DEOH��$G�IRU�������DQG������WR�������UHODWHG�WR�GLIIHUHQWGHILQLWLRQV�RI�QRQ�HQHUJHWLF�XVH�RI�FRDO�DQG�FRNHV�LQ�WKH�LURQ�DQG�VWHHO�VHFWRU�� $OO�GDWD�VHWV�IRU������������WR������ZHUH�FKHFNHG�IRU�SRVVLEOH�LQFRUUHFW�DWWULEXWLRQ�RI�&2� IURPFRPEXVWLRQ�RI�ELRPDVV�IXHOV�WR�HPLVVLRQV�LQFOXGHG�LQ�WKH�QDWLRQDO�WRWDO�� 1�2 IURP�DJULFXOWXUDO�VRLOV�������DQG�������

5HFDOFXODWLRQ�RI�EDVH�\HDU
7KH�WRWDO�&2��HT��HPLVVLRQV�LQ�WKH�EDVH�\HDU������GHFUHDVHG�E\�����7J�&2��HT�RU������FRPSDUHG�WRODVW�VXEPLVVLRQ��7KLV�GHFUHDVH�FDQ�EH�H[SODLQHG�E\� WKH� IROORZLQJ�PRVW� UHOHYDQW�FKDQJHV� �DOO� LQ�&2�HTXLYDOHQW��� )RU�&2�� �����7J�LQ�WKH�FDWHJRU\�(QHUJ\���$��PDLQO\�GXH�WR�HUURU�FRUUHFWLRQ�LQ��$��DQG�UHDOORFD�WLRQ�WR�:DVWH�����������7J�LQ�:DVWH���'��RQ�WKH�EDVLV�RI�LPSURYHG�DOORFDWLRQ�RI�IXHO�UHODWHG�HPLV�VLRQV��DQG������7J�LQ�,QGXVWULDO�SURFHVVHV���*��GXH�WR�UHPRYDO�RI�GRXEOH�FRXQWLQJ�� )RU�RWKHU�JDVHV�WKH�FKDQJHV�DUH�YHU\�VPDOO� ������ 7J�IRU�&+� LQ�(QHUJ\���$��DQG�:DVWH�����DQG������7J�IRU�1�2 LQ�$JULFXOWXUDO�6RLOV���'��GXH�WR�HUURU�FRUUHFWLRQV�7KH�FKDQJHV�IRU�)�JDVHV�LQ�������WKH�EDVH�\HDU�IRU�WKH�)�JDV�HPLVVLRQV��GXH�WR�UHFDOFXODWLRQV�DUH�YHU\PLQRU��URXQGHG�����7J�&2��HT����������7J�IRU�+)&V�DQG��������7J�IRU�6)� HPLVVLRQV��,PSURYHG�GDWDDQG�FKDQJHV�LQ�VRXUFH�DOORFDWLRQ�FDQ�H[SODLQ�WKH�UHPDLQGHU�RI�WKH�GLIIHUHQFHV�LQ�HPLVVLRQV�
5HFDOFXODWLRQ�RI�\HDU�����
7KH�GDWD�IRU������DUH�QRZ�µILQDO¶��LQ�WKH�SUHYLRXV�VXEPLVVLRQ�WKH\�ZHUH�SDUWO\�EDVHG�RQ�SUHOLPLQDU\VWDWLVWLFV��7KH�LQFUHDVH�LQ�WKH�WRWDO�&2��HT��HPLVVLRQV�IRU������ZDV�����7J�&2��HT�RU��������FRPSDUHGWR�1,5�������)RU�WKH�ILQDOLVDWLRQ�RI�WKH������ILJXUHV�D�GLIIHUHQW�HVWLPDWLRQ�PHWKRG�LV�XVHG�WKDQ�WKH�ODVW\HDU��ZKHQ�WKH�HPLVVLRQV������KDG�WR�EH�HVWLPDWHG�SDUWO\�E\�H[WUDSRODWLRQ�RI�LQFRPSOHWH�GDWD��ZKLFKREYLRXVO\�OHDGV�WR�FKDQJHV�LQ�HPLVVLRQ�GDWD��7KH�PDLQ�FKDQJHV�DUH��DOO�LQ�&2� HTXLYDOHQW��
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[[LY

� )RU�&2�� �����7J�LQ�(QHUJ\���$��GXH�WR�WKH�XVH�RI�ILQDO�HQHUJ\�VWDWLVWLFV�������7J�LQ�,QGXVWU\����GXH WR�UHDOORFDWLRQ�WR�(QHUJ\���$���DQG������7J�LQ�:DVWH�����GXH�WR�UHDOORFDWLRQ�WR�(QHUJ\���$��� )RU�&+�� ������7J�LQ�(QHUJ\�����PDLQO\�GXH�ILQDOLVDWLRQ�RI��%���������7J�LQ�,QGXVWU\�����������7J� LQ� $JULFXOWXUH� ��$� (QWHULF� IHUPHQWDWLRQ�� EDVHG� RQ� ILQDO� DJULFXOWXUDO� VWDWLVWLFV�� ������ 7J� LQ:DVWH������PDLQO\�EDVHG�RQ�ILQDO�ILJXUHV�IRU�:DVWHZDWHU�KDQGOLQJ���%��DQG�:DVWH�GLVSRVDO���$��� )RU�1�2��� ����7J�PDLQO\�GXH�WKH�ILQDOLVDWLRQ�RI�WKH�$JULFXOWXUDO�VRLO�HPLVVLRQV���'��� )RU�+)&V�DQG�6)�� ������7J�DQG�������7J��UHVSHFWLYHO\��GXH�WR�UHFDOFXODWLRQV

,PSOLFDWLRQV�IRU�HPLVVLRQ�WUHQGV��LQFOXGLQJ�WLPH�VHULHV�FRQVLVWHQF\
7KH�WUHQG�LQ�HPLVVLRQV�IRU�WKH�\HDUV������WR������LV�VKRZQ�LQ�7DEOH�(6����)URP�WKLV�WDEOH�LW�FDQ�EHFRQFOXGHG�WKDW�GXH�WR�UHFDOFXODWLRQV�WKH�WUHQG�LQ�WKH�WRWDO�QDWLRQDO�HPLVVLRQV�LQFUHDVHG�E\������FRP�SDUHG�WR�WKH�1,5�������7KH�ODUJHVW�UHODWLYH�FKDQJHV�LQ�HPLVVLRQ� WUHQGV�DUH�REVHUYHG�IRU�1�2��+)&VDQG�6)��

7DEOH�(6����'LIIHUHQFHV�EHWZHHQ�1,5������DQG�1,5������IRU�WKH�HPLVVLRQ�WUHQGV����������
7UHQG��DEVROXWH�FKDQJH� � 7UHQG����&RPSRXQG�>XQLW@

�1,5����� �1,5����� 'LIIHUHQFH � �1,5����� �1,5����� 'LIIHUHQFH
&2� >*J@��� ������ ������ ��� ���� ���� ����
&+� >*J@ ���� ���� � ������ ������ ����
1�2 >*J@ ��� ��� ���� � ���� ���� �����
+)&V�>0J@ ��� ��� ��� ������ ������ �����
3)&V�>0J@ ���� ���� � ������ ������ ����
6)� >0J@ ��� ��� ���� � ����� ����� ������
&2��HT��>*J@��� ����� ����� ��� � ���� ���� ����

���([FOXGLQJ�/8&)�

(PLVVLRQ�WUHQGV�IRU�LQGLUHFW�JUHHQKRXVH�JDVHV�DQG�62�

7UHQGV� LQ� WRWDO�HPLVVLRQV�RI�&2��12[� 1092&�DQG�62� DUH�SUHVHQWHG� LQ�7DEOH�(6��� 7KH�&2�DQG1092&�HPLVVLRQV�ZHUH�UHGXFHG�LQ������E\�DERXW��������FRPSDUHG�WR�������IRU�62� HYHQ������DQGIRU�12[ WKH������HPLVVLRQV�DUH�DERXW�����ORZHU� WKDQ�WKH������OHYHO��12[ HPLVVLRQV�ZHUH� UHFDOFX�ODWHG�RQ�EDVLV�RI�QHZ�LQIRUPDWLRQ�RQ�HPLVVLRQ�IDFWRUV�IRU�VPDOO�FRPEXVWLRQ�SODQWV������0:��IRU�WKH\HDUV�������������������DQG�������QRW�\HW�UHFDOFXODWHG�IRU��������UHVXOWLQJ�LQ�DERXW����*J�OHVV�HPLV�VLRQV�LQ�������7KH�XQFHUWDLQW\�LQ�WKH�DFWLYLW\�GDWD�LV�VPDOO�FRPSDUHG�WR�WKH�DFFXUDF\�RI�WKH�HPLVVLRQIDFWRUV��7KHUHIRUH��WKH�XQFHUWDLQW\�LQ�WKH�RYHUDOO�WRWDO�RI�VRXUFHV�LQFOXGHG�LQ�WKH�LQYHQWRU\�LV�HVWLPDWHGWR�EH�LQ�WKH�RUGHU�RI�����IRU�&2������IRU�12[ DQG�62�� DQG�DERXW�����IRU�1092&�

7DEOH�(6���7UHQG�LQ�HPLVVLRQV�RI�R]RQH�DQG�DHURVRO�SUHFXUVRUV������������LQ�*J�
&RPSRXQG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO�12; ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
7RWDO�&2 ������ ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
7RWDO�1092& ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
7RWDO�62� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����
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5HVSRQVH�WR�WKH�LVVXHV�UDLVHG�LQ�81)&&&�UHYLHZV
7KH�1HWKHUODQGV� JUHHQKRXVH� JDV� LQYHQWRULHV� DUH� VXEMHFW� WR� WKH� IROORZLQJ� UHYLHZV� E\� WKH�81)&&&6HFUHWDULDW�� �D��'HVN�5HYLHZ� DQG�&HQWUDOLVHG� 5HYLHZ� RI� WKH�1,5� ����� DQG� �E�� &RXQWU\� VHFWLRQ� RI6\QWKHVLV�	�$VVHVVPHQW�UHSRUW�RQ�WKH�1,5������DQG�WKH�1,5�������,Q�JHQHUDO�WKH�ILQGLQJV�RI�WKH�GLI�IHUHQW�81)&&&� UHYLHZV�DUH�ZHOO� REVHUYHG�DQG�GHVFULEHG��7KH�1HWKHUODQGV� UHVSRQVH� WR� WKH� JHQHUDOUHPDUNV�LV�DV�UHFRUGHG�EHORZ��7KH�1HWKHUODQGV�UHVSRQGHG�DQG�PDGH�LPSURYHPHQWV�LQ�WKLV�1,5�RQ�WKHIROORZLQJ�DVSHFWV��LQFRQVLVWHQF\�LQ�WLPH�VHULHV��PLVVLQJ�QRWDWLRQ�NH\V�DQG�RWKHU�GRFXPHQWDWLRQ�LQ�&5)WDEOHV��LQFRPSOHWHQHVV�RI�&5)�DQG�1,5��DGGLWLRQDO�LQIR�LQ�1,5��DQG�FRPSDULVRQ�RI�DFWLYLW\�GDWD�ZLWKLQWHUQDWLRQDO�VWDWLVWLFV��3DUWO\�LQ�UHVSRQVH�WR�WKH�UHYLHZV�DQG�SDUWO\�DV�D�UHVXOW�RI�WKH�QDWLRQDO�LPSURYH�PHQW�SURJUDPPH�FKDQJHV�ZHUH�PDGH�LQ�WKH�&5)�WDEOHV��VHH�6HFWLRQ��������IRU�GHWDLOV��� 5HSODFLQJ���E\�QRWDWLRQ�NH\V�VXFK�DV�µ1RW�(VWLPDWHG¶�HWF���ZKHUH�DSSURSULDWH��DQG�DGGLQJ�WR� WKHFRPSOHWHQHVV�WDEOH�DQG�RWKHU�GRFXPHQWDWLRQ�ER[HV�WKH�VRXUFH�DOORFDWLRQ�XVHG�LQ�FDVHV�RI�VRXUFHVµ,QFOXGHG�(OVHZKHUH¶�� 0DQ\�DFWLYLW\�GDWD�JDSV�KDYH�EHHQ�ILOOHG�� &RUUHFWLRQ�RI�W\SLQJ�XQLW�HUURUV�DV�REVHUYHG�� 6R�FDOOHG� LPSOLHG�HPLVVLRQ� IDFWRUV� IRU�&2� IURP� IXHO� FRPEXVWLRQ� KDYH� EHHQ� LPSURYHG� VXEVWDQ�WLDOO\�
3ODQQHG�LPSURYHPHQWV
7KH�81)&&&�*XLGHOLQHV�IRU�UHSRUWLQJ�WKH�HPLVVLRQV�DQG�WKH�*XLGHOLQHV�IRU�1DWLRQDO�6\VWHPV�IRU�DQ�QXDO�HPLVVLRQ�PRQLWRULQJ�XQGHU�WKH�.\RWR�3URWRFRO�KDYH�DGGHG�DGGLWLRQDO�UHTXLUHPHQWV�WR�WKH�SUHVHQW3ROOXWDQW�(PLVVLRQ�5HJLVWHU��3(5��RI�WKH�1HWKHUODQGV��,Q������D�SURJUDPPH�ZDV�VWDUWHG�WR�DGDSW�WKHPRQLWRULQJ� SURFHGXUHV� RI� JUHHQKRXVH� JDVHV� LQ� WKH�1HWKHUODQGV� WR�PHHW� WKHVH� UHTXLUHPHQWV�� 6LPLODUUHTXLUHPHQWV�ZHUH�LPSRVHG�E\�WKH�(XURSHDQ�8QLRQ��ZKLFK�LV�DOVR�D�3DUW\�WR�WKH�&RQYHQWLRQ�DQG�WKH3URWRFRO��ZKLFK�UHTXLUH�WKDW�WKH�(8�0HPEHU�6WDWHV¶�1DWLRQDO�6\VWHPV�WR�EH�RSHUDWLRQDO�E\���-DQXDU\�����7KH�QDWLRQDO�V\VWHP�LPSURYHPHQW�SURJUDPPH�LV�EHLQJ�LPSOHPHQWHG�XQGHU�WKH�UHVSRQVLELOLW\�RI�WKH1HWKHUODQGV�0LQLVWU\�RI�6SDWLDO�3ODQQLQJ��+RXVLQJ�DQG�WKH�(QYLURQPHQW��9520���ZKR�GHOHJDWHG�WKHSUDFWLFDO�FR�RUGLQDWLRQ�WR�1RYHP��8OWLPDWHO\��DOO�LPSURYHPHQWV�DQG�DUUDQJHPHQWV�ZLOO�EHFRPH�DQ�LQ�WHJUDO� SDUW� RI� WKH� ODUJHU� V\VWHP� RI� DQQXDO� HPLVVLRQ� PRQLWRULQJ� �3(5��� ,Q� UHFHQW� \HDUV� D� VHULHV� RIVRXUFH�VSHFLILF�DFWLYLWLHV�WR�LPSURYH�WKH�JUHHQKRXVH�JDV�LQYHQWRU\�KDYH�EHHQ�FRQFOXGHG��6RPH�H[DP�SOHV�DUH�D�UH�HYDOXDWLRQ�RI�&2� HPLVVLRQ�IDFWRUV�IRU�IXHOV��D�7LHU���IHHGVWRFN�DQDO\VLV��LGHQWLILFDWLRQ�RIQRQ�&2� VRXUFHV�WKDW�DUH�QRW�\HW�LQFOXGHG�LQ�WKH�LQYHQWRU\��DQG�D�VLQNV�DVVHVVPHQW��2WKHU�PRUH�JHQHUDODFWLYLWLHV�DLP�DW�LPSURYLQJ�WKH�QDWLRQDO�V\VWHP�� 'HYHORSPHQW�RI�SURWRFROV�DQG�SURFHVV�GHVFULSWLRQV��DV�SDUW�RI�WKH�1DWLRQDO�6\VWHP��LQ�WKHVH�SURWR�FROV�DOO�UHOHYDQW�PHWKRGRORJLHV��SURFHGXUHV��WDVNV��UHVSRQVLELOLWLHV�DQG�VXFK�ZLOO�EH�GHVFULEHG�LQ�DWUDQVSDUHQW�ZD\�� (ODERUDWLRQ�DQG� LPSOHPHQWDWLRQ�RI� D�4$�4&� V\VWHP�DV� SDUW� RI� WKH�1DWLRQDO� 6\VWHP�� LQ� �����DWKUHH�SKDVH�SURMHFW�ZDV�VWDUWHG�WR�GHYHORS��RU�UDWKHU�DGDSW��WKH�4$�4&�V\VWHP�IRU�WKH�1HWKHUODQGV*+*�PRQLWRULQJ�DQG�1,5�&5)�SURFHVV�� ,PSURYHPHQW�SURSRVDOV�UHVXOWLQJ�IURP�FRPSLOLQJ�WKH�1,5�&5)������VXEPLVVLRQ��GXULQJ�WKH�FRP�SLODWLRQ�DQG�FKHFNV�RI�WKH�GDWD�IRU�WKH�&5)�ILOHV�LW�ZDV�FRQFOXGHG�WKDW�WKH�GDWD�IRU�WKH�ZDVWH�VHFWRUZHUH�QRW�VDWLVIDFWRU\��$FWLRQV�VKRXOG�EH�WDNHQ�WR�VWDQGDUGLVH�VRXUFH�GHVFULSWLRQV��DQG�QHZ�HVWLPD�WLRQV�RI�WKH�UHODWHG�HPLVVLRQV�PD\�EH�QHFHVVDU\�)XUWKHUPRUH��LW�ZDV�FRQFOXGHG�WKDW�WKH�&2� HPLVVLRQV�IURP�ZDVWH�LQFLQHUDWLRQ�DQG�&2� HPLVVLRQV�IRU���� DQG������IURP�FRPEXVWLRQ�LQ�WKH�FKHPLFDO�LQGXVWU\�DQG��RU������LQ�WKH�IRRG� LQGXVWU\�DUH�QRWZHOO�ILWWLQJ�LQ�WKH�H[SHFWHG�WUHQG��7KLV�QRW�\HW�IXOO\�H[SODLQHG�HPLVVLRQ�WUHQG�IRU������DOVR�FRQWULEXWHVWR�WKH�ODUJH�GLIIHUHQFH�RI����EHWZHHQ�WKH�5HIHUHQFH�$SSURDFK�DQG�WKH�1DWLRQDO�$SSURDFK�IRU�&2� LQWKDW� \HDU�� 7KHVH� LVVXHV�ZLOO� EH� EURXJKW� WR� WKH� DWWHQWLRQ� RI� WKH�&R�RUGLQDWLQJ� &RPPLWWHH� RQ� 7DUJHW*URXS�0RQLWRULQJ��&&'0��
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��� ,1752'8&7,21
���� %DFNJURXQG�LQIRUPDWLRQ�RQ�JUHHQKRXVH�JDV�LQYHQWRULHVDQG�FOLPDWH�FKDQJH
7KLV�UHSRUW�GRFXPHQWV�WKH������1HWKHUODQGV¶�DQQXDO�VXEPLVVLRQ�RI�LWV�JUHHQKRXVH�JDV�HPLVVLRQ�LQYHQ�WRU\�LQ�DFFRUGDQFH�ZLWK�WKH�JXLGHOLQHV�SURYLGHG�E\�WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OL�PDWH�&KDQJH� �81)&&&�� DQG� WKH�(XURSHDQ�8QLRQ¶V�*UHHQKRXVH�*DV�0RQLWRULQJ�0HFKDQLVP� 7KHVHJXLGHOLQHV��ZKLFK�DOVR�UHIHU�WR�5HYLVHG������,3&&�*XLGHOLQHV�DQG�,3&&�*RRG�3UDFWLFH�*XLGDQFH� UH�SRUWV��,3&&���������������SURYLGH�D�IRUPDW�IRU�WKH�GHILQLWLRQ�RI�VRXUFH�FDWHJRULHV�DQG�IRU�FDOFXODWLRQ�GRFXPHQWDWLRQ�DQG�UHSRUWLQJ�RI�HPLVVLRQV��7KH�JXLGHOLQHV�DLP�DW�IDFLOLWDWLQJ�YHULILFDWLRQ��WHFKQLFDO�DV�VHVVPHQW�DQG�H[SHUW�UHYLHZ�RI�WKH�LQYHQWRU\�LQIRUPDWLRQ�E\�LQGHSHQGHQW�([SHUW�5HYLHZ�7HDPV�E\�WKH81)&&&��7KHUHIRUH��WKH�LQYHQWRULHV�VKRXOG�EH�WUDQVSDUHQW��FRQVLVWHQW��FRPSDUDEOH��FRPSOHWH�DQG�DF�FXUDWH�DV�HODERUDWHG�LQ�WKH�81)&&&�*XLGHOLQHV�IRU�UHSRUWLQJ��81)&&&��������DQG�EH�SUHSDUHG�XVLQJJRRG�SUDFWLFH�DV�GHVFULEHG�LQ�,3&&��������7KLV�UHSRUW�WKHUHIRUH�SURYLGHV�H[SODQDWLRQV�RI�WKH�WUHQGV�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�IRU�WKH�����������SHULRG�DQG�VXPPDU\�GHVFULSWLRQV�RI�PHWKRGV�DQG�GDWD�VRXUFHV�RI��D��7LHU���DVVHVVPHQWV�RI�WKH�XQ�FHUWDLQW\�LQ�DQQXDO�HPLVVLRQV�DQG�LQ�HPLVVLRQ�WUHQGV���E��D�SUHOLPLQDU\�DVVHVVPHQW�RI�NH\�VRXUFHV�IRO�ORZLQJ�WKH�7LHU���DQG�7LHU���DSSURDFKHV�RI�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH� �,3&&���������DQG��F�4XDOLW\�$VVXUDQFH�DQG�4XDOLW\�&RQWURO�DFWLYLWLHV�3OHDVH�QRWH�WKDW�WKH�HPLVVLRQV�SUHVHQWHG�LQ�WKLV�GDWDVHW�IRU������KDYH�EHHQ�FRPSLOHG�XVLQJ�SUHOLPL�QDU\�VWDWLVWLFV�DQG�DUH�FDOFXODWHG�GLIIHUHQWO\�WKDQ�WKH�HPLVVLRQV�LQ�RWKHU�\HDUV��VHH�$QQH[HV�����DQG�����,QSDUWLFXODU��HVWLPDWHV�IRU�IXHO�FRPEXVWLRQ�DUH��MXVW�DV�GRQH�SUHYLRXVO\��EDVHG�RQ�HQHUJ\�VWDWLVWLFV�IRU�WKHILUVW� WKUHH� TXDUWHUV� RI� ����� RQO\�� VLQFH� GDWD� IRU� WKH� IRXUWK� TXDUWHU� ZHUH� QRW� DYDLODEOH� RQ� WLPH�+RZHYHU��IRU�SXEOLF�SRZHU�JHQHUDWLRQ��UHILQHULHV�DQG�VWHHO�SURGXFWLRQ��IXUWKHU�DGMXVWPHQWV�ZHUH�PDGHRQ WKH�EDVLV�RI�DQQXDO�HQYLURQPHQWDO�UHSRUWV�IURP�LQGLYLGXDO�FRPSDQLHV��.RFK�HW�DO�� ������)RU�GHWDLOHG�DVVHVVPHQWV�WR�ZKDW�H[WHQW�FKDQJHV�LQ�HPLVVLRQV��DV�H[SODLQHG�LQ�WKLV�UHSRUW��DUH�GXH�WRLPSOHPHQWDWLRQ�RI�SROLF\�PHDVXUHV��ZH�UHIHU�WR�WKH�DQQXDO�(QYLURQPHQWDO�%DODQFH�SXEOLVKHG�E\�5,90�5,90��������LQ�'XWFK���WKH�7KLUG�1HWKHUODQGV¶�1DWLRQDO�&RPPXQLFDWLRQ�RQ�&OLPDWH�&KDQJH�3ROLFLHV�9520��������DQG�D�VSHFLDO�DVVHVVPHQW�E\�-HHQLQJD�HW�DO����������DYDLODEOH�LQ�'XWFK�RQO\�7ZHOYH� VR�FDOOHG�&RPPRQ�5HSRUWLQJ� )RUPDW� �&5)�� VSUHDGVKHHW� ILOHV�� FRQWDLQLQJ� GDWD� RQ� HPLV�VLRQV�� DFWLYLW\�GDWD�DQG� LPSOLHG� HPLVVLRQ� IDFWRUV�� DFFRPSDQ\� WKLV� UHSRUW� DV� HOHFWURQLF� DQQH[HV��7KHVHILOHV��ZLWK�ILOH�QDPHV�µ1HWKHUODQGV���VXEPLVVLRQ������Y�������1111�[OV¶�ZLWK�1111� ������ ��������KDYH� EHHQ� FRPSUHVVHG� LQWR� WKUHH� ]LS� ILOHV� FUI�QOG������Y��������]LS�� FUI�QOG������Y��������]LS�� FUI�QOG������Y��������]LS� 7KH�FRPSOHWH�VHW�RI�&5)�ILOHV�DV�ZHOO�DV�WKH�1,5�LQ�SGI�IRUPDW�FDQ�EH�IRXQG�DWZHEVLWH�ZZZ�JUHHQKRXVHJDVHV�QO� ZKLFK�SURYLGHV� OLQNV� WR�WKH�5,90¶V�ZHEVLWH��ZZZ�ULYP�QO�� ZKHUHWKHVH�ILOHV�UHVLGH�

������ *UHHQKRXVH�JDVHV�DQG�FOLPDWH�FKDQJH��*OREDO�:DUPLQJ�3RWHQWLDO
7KH�VL[�PDLQ�JUHHQKRXVH�JDVHV�ZKRVH�HPLVVLRQV�VKRXOG�EH�UHSRUWHG�XQGHU�WKH�&OLPDWH�&RQYHQWLRQ�DUH�
� &DUERQ�GLR[LGH��&2���� 0HWKDQH��&+���� 1LWURXV�R[LGH��DOVR�FDOOHG�µODXJKLQJ�JDV¶��1�2��� +\GURIOXRURFDUERQV��+)&V��� 3HUIOXRURFDUERQV��3)&V��� 6XOSKXU�KH[DIOXRULGH��6)���
$FWXDOO\��+)&V�DQG�3)&V�FRPSULVH�WZR�JURXSV�RI�JDVHV��EXW�WKH�JUHHQKRXVH�JDVHV�DERYH�DUH�RIWHQ�LQVKRUW� FDOOHG� WKH� µVL[� JUHHQKRXVH� JDVHV¶�� $OWKRXJK� HDFK� RI� WKHVH� JUHHQKRXVH� JDVHV� LQGLYLGXDOO\� KDV� DKHDWLQJ�HIIHFW�RQ�WKH�DWPRVSKHUH��RQH�NJ�FRQVLVWLQJ�RI�GLIIHUHQW�JDVHV�ZLOO�PDNH�D�GLIIHUHQW�FRQWULEXWLRQWR� WKLV�SKHQRPHQRQ�� 6)�� +)&V� DQG�3)&V�� DOVR� UHIHUUHG� WR� DV� µ)�JDVHV¶�� DUH� WKH�PRVW� KHDW�DEVRUEHQWJDVHV��&+� WUDSV�RYHU����WLPHV�PRUH�KHDW�SHU�PROHFXOH�WKDQ�&2�� DQG�1�2 DEVRUEV�����WLPHV�PRUH�KHDWSHU�PROHFXOH�WKDQ�&2��
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6LQFH�HDFK�JUHHQKRXVH�JDV�GLIIHUV�LQ�LWV�DELOLW\�WR�DEVRUE�KHDW�LQ�WKH�DWPRVSKHUH��WKHUH�LV�D�QHHG�IRUD FRPPRQ�HPLVVLRQ�XQLW�IRU�HQYLURQPHQWDO�SROLFLHV�WKDW�DUH�PHDQW�WR�FRQWURO�JUHHQKRXVH�JDV�HPLVVLRQV�7KLV� LV� WKH�*OREDO�:DUPLQJ�3RWHQWLDO� RU�*:3� H[SUHVVLQJ� WKH� HPLVVLRQV� RI� D� JDV� LQ�&2��HTXLYDOHQWHPLVVLRQV��7KH�H[DFW�GHILQLWLRQ�RI�WKLV�FRQFHSW�LV�VXEMHFW�WR�GLVFXVVLRQ��LW�FDQ��IRU�LQVWDQFH��EH�H[SUHVVHGDV�WKH�WRWDO�ZDUPLQJ�HIIHFW�GXULQJ�D�FHUWDLQ�SHULRG�RI�WLPH��H�J����������RU�����\HDUV��DQG�PD\�RU�PD\QRW LQFOXGH�LQGLUHFW�HIIHFWV��7KH�3DUWLHV��L�H��PRVWO\�FRXQWULHV��WR�WKH�81)&&&�DQG�WKH�.\RWR�3URWRFROKDYH�DGRSWHG�WKH�*:3�YDOXHV�ZLWK�D�����\HDU�WLPH�KRUL]RQ�DV�UHSRUWHG�E\�WKH�,3&&�LQ�LWV�6HFRQG�$V�VHVVPHQW�5HSRUW��81)&&&���������,Q�$QQH[��� WKH�UHOHYDQW�*:3�YDOXHV�XVHG�LQ�WKLV�UHSRUW�KDYH�EHHQVXPPDULVHG�,Q�DGGLWLRQ�WR�WKHVH�VR�FDOOHG�GLUHFW�JUHHQKRXVH�JDVHV�WKHUH�DUH�RWKHU�JDVHV�WKDW�DOVR�FRQWULEXWH�WRKHDWLQJ�WKH�DWPRVSKHUH��6RPH�RI�WKHVH��VXFK�DV�&)&V�DQG�+&)&V��DUH�DOUHDG\�VXEMHFW�WR�UHGXFWLRQ� LQRWKHU� SURWRFROV�� ZKLFK� ZLOO� EH� SKDVHG� RXW� DFFRUGLQJ� WR� WKH� 0RQWUHDO� 3URWRFRO� DQG� LWV� VXEVHTXHQWDPHQGPHQWV��2WKHU�VSHFLHV�DFW�LQGLUHFWO\�DV�JUHHQKRXVH�JDV�RU�DV�FRROLQJ�DJHQWV�LQ�WKH�DWPRVSKHUH��VXFKDV�&2��12[ DQG�1092&��7KHVH�DUH�SUHFXUVRUV�RI�WURSRVSKHULF�R]RQH��D�JUHHQKRXVH�JDV��DQG�RI�62��ZKLFK�OHDGV�WR�DHURVRO�IRUPDWLRQ�ZLWK�D�FRROLQJ�HIIHFW��7KHVH�FRPSRXQGV�DUH�DOVR�RIWHQ�WKH�VXEMHFW�RIUHJLRQDO�SURWRFROV�WKDW�FRQWURO�WKH�HPLVVLRQV�RYHU�WLPH��H�J��WKH�81(&(�3URWRFROV�RI�WKH�&RQYHQWLRQ�RI/RQJ�5DQJH�7UDQVERXQGDU\�$LU�3ROOXWLRQ� &/57$3���7KHUHIRUH�LW�ZDV�GHFLGHG�WR�OLPLW�WKH�GHWDLOHG�UH�SRUWLQJ�IRU�WKH�&OLPDWH�&RQYHQWLRQ�DQG�WKH�.\RWR�3URWRFRO�WR�WKH�VL[�GLUHFW�JUHHQKRXVH�JDVHV�PHQWLRQHGDERYH�DQG�RQO\�UHTXHVW�VXPPDU\�LQIRUPDWLRQ�RQ�WKH�QDWLRQDO�HPLVVLRQV�RI�&2��12[� 1092&�DQG�62��

������ &OLPDWH�&RQYHQWLRQ�DQG�.\RWR�3URWRFRO
,Q������ WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH� �81)&&&��ZDV�DGRSWHG�DWWKH�8QLWHG�1DWLRQV�+HDGTXDUWHUV�LQ�1HZ�<RUN�DQG�ZDV�RSHQ�IRU�VLJQDWXUH�DW�WKH�(DUWK�6XPPLW�LQ�5LR�GH-DQHLUR�IURP�-XQH�������7KH�&RQYHQWLRQ�HQWHUHG�LQWR�IRUFH�LQ�0DUFK�������7KH�&RQYHQWLRQ�VHWV�DQ�XO�WLPDWH�REMHFWLYH�RI�VWDELOLVLQJ�DWPRVSKHULF�FRQFHQWUDWLRQV�RI�JUHHQKRXVH�JDVHV�DW�OHYHOV�WKDW�ZRXOG�SUH�YHQW�µGDQJHURXV¶�KXPDQ�LQWHUIHUHQFH�ZLWK�WKH�FOLPDWH�V\VWHP��6XFK�OHYHOV��ZKLFK�WKH�&RQYHQWLRQ�GRHVQRW�TXDQWLI\��VKRXOG�EH�DFKLHYHG�ZLWKLQ�D�WLPH�IUDPH�VXIILFLHQW�WR�DOORZ�HFRV\VWHPV�WR�DGDSW�QDWXUDOO\�WRFOLPDWH�FKDQJH��WR�HQVXUH�WKDW�IRRG�SURGXFWLRQ�LV�QRW�WKUHDWHQHG�DQG�WR�HQDEOH�HFRQRPLF�GHYHORSPHQW�WRSURFHHG�LQ�D�VXVWDLQDEOH�PDQQHU��7R�DFKLHYH�WKLV�REMHFWLYH��DOO�3DUWLHV�WR�WKH�&RQYHQWLRQ�±�WKRVH�FRXQ�WULHV�WKDW�KDYH�UDWLILHG��DFFHSWHG��DSSURYHG��RU�DFFHGHG�WR��WKH�WUHDW\�±�DUH�VXEMHFW�WR�DQ�LPSRUWDQW�VHW�RIJHQHUDO� FRPPLWPHQWV�� ZKLFK� SODFH� D� IXQGDPHQWDO� REOLJDWLRQ� RQ� ERWK� LQGXVWULDOLVHG� DQG� GHYHORSLQJFRXQWULHV�WR�UHVSRQG�WR�FOLPDWH�FKDQJH�7KH�&RQYHQWLRQ�GLYLGHV�FRXQWULHV�LQWR�WZR�PDLQ�JURXSV��WKRVH�WKDW�DUH�OLVWHG�LQ�LWV�$QQH[�,��NQRZQDV�$QQH[�,�3DUWLHV� DQG�WKRVH�WKDW�DUH�QRW��NQRZQ�DV�QRQ�$QQH[�,�3DUWLHV� 6RPH�$QQH[�,�3DUWLHV�DUH�DOVROLVWHG�LQ�WKH�&RQYHQWLRQ¶V�$QQH[�,,��DQG�DUH�NQRZQ�DV�$QQH[�,,�3DUWLHV� 7KH�&RQYHQWLRQ�FXUUHQWO\�OLVWV���$QQH[�,�3DUWLHV� 7KHVH�DUH�WKH�LQGXVWULDOLVHG�FRXQWULHV�WKDW�KDYH�KLVWRULFDOO\�FRQWULEXWHG�WKH�PRVW�WRFOLPDWH�FKDQJH��7KH\�LQFOXGH�ERWK�WKH�UHODWLYHO\�ZHDOWK\�LQGXVWULDOLVHG�FRXQWULHV�WKDW�ZHUH�PHPEHUV�RIWKH�2UJDQLVDWLRQ� IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW� �2(&'�� LQ�������SOXV�FRXQWULHV�ZLWK(FRQRPLHV�,Q�7UDQVLWLRQ� �WKH� (,7V��� LQFOXGLQJ� WKH� 5XVVLDQ� )HGHUDWLRQ�� WKH� %DOWLF� 6WDWHV�� DQG� VHYHUDO&HQWUDO�DQG�(DVWHUQ�(XURSHDQ�6WDWHV�7KH�.\RWR�3URWRFRO�WR�WKH�81)&&&�ZDV�DGRSWHG�DW�WKH�WKLUG�VHVVLRQ�RI�WKH�&RQIHUHQFH�RI�WKH�3DU�WLHV� �&23��WR�WKH�81)&&&�LQ�.\RWR��-DSDQ� LQ�'HFHPEHU�������%\�0DUFK������WKH�3URWRFRO�KDG� UH�FHLYHG����VLJQDWXUHV��7KRVH�3DUWLHV�WKDW�KDYH�QRW�\HW�VLJQHG�WKH�.\RWR�3URWRFRO�PD\�DFFHGH�WR�LW�DW�DQ\WLPH��7KH�3URWRFRO�LV�VXEMHFW�WR�UDWLILFDWLRQ��DFFHSWDQFH��DSSURYDO�RU�DFFHVVLRQ�E\�3DUWLHV�WR�WKH�&RQYHQ�WLRQ��,W�VKDOO�HQWHU�LQWR�IRUFH�RQ�WKH���WK�GD\�DIWHU�WKH�GDWH�RQ�ZKLFK�QRW�OHVV�WKDQ����3DUWLHV�WR�WKH�&RQ�YHQWLRQ�� LQFRUSRUDWLQJ�$QQH[� ,�3DUWLHV��ZKLFK�DFFRXQWHG� LQ� WRWDO� IRU�DW� OHDVW������RI� WKH� WRWDO�FDUERQGLR[LGH�HPLVVLRQV�IRU������IURP�WKDW�JURXS��KDYH�GHSRVLWHG�WKHLU�LQVWUXPHQWV�RI�UDWLILFDWLRQ��DFFHSWDQFH�DSSURYDO�RU�DFFHVVLRQ�7KH�.\RWR�3URWRFRO�VKDUHV�WKH�&RQYHQWLRQ¶V�REMHFWLYH��SULQFLSOHV�DQG�LQVWLWXWLRQV��EXW�VLJQLILFDQWO\VWUHQJWKHQV�WKH�&RQYHQWLRQ�E\�FRPPLWWLQJ�$QQH[�,�3DUWLHV�WR�LQGLYLGXDO��OHJDOO\�ELQGLQJ�WDUJHWV�WR�OLPLWRU UHGXFH�WKHLU�JUHHQKRXVH�JDV�HPLVVLRQV��2QO\�3DUWLHV�WR�WKH�&RQYHQWLRQ�WKDW�KDYH�DOVR�EHFRPH�3DUWLHVWR�WKH�3URWRFRO��KRZHYHU��WKDW�LV��E\�UDWLI\LQJ��DFFHSWLQJ��DSSURYLQJ��RU�DFFHGLQJ�WR�LW���ZLOO�EH�ERXQG�E\WKH�3URWRFRO¶V�FRPPLWPHQWV�� RQFH� LW� FRPHV� LQWR� IRUFH��7KH� LQGLYLGXDO� WDUJHWV� IRU�$QQH[� ,� 3DUWLHV� DUHOLVWHG�LQ�WKH�.\RWR�3URWRFRO¶V�$QQH[�%��7KHVH�DGG�XS�WR�D�WRWDO�FXW�RI�DW�OHDVW����IURP������OHYHOV�LQWKH� VR�FDOOHG� FRPPLWPHQW� SHULRG� ����������� 7KH� PD[LPXP� DPRXQW� RI� HPLVVLRQV� �PHDVXUHG� DV� WKH
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HTXLYDOHQW�LQ�FDUERQ�GLR[LGH��WKDW�D�3DUW\�PD\�HPLW�RYHU�WKH�FRPPLWPHQW�SHULRG�LQ�RUGHU�WR�FRPSO\�ZLWKLWV�HPLVVLRQ�WDUJHW�LV�NQRZQ�DV�D�3DUW\¶V�DVVLJQHG�DPRXQW� 0RVW�FRXQWULHV��LQFOXGLQJ�WKH�(8�����KDYH�DWDUJHW�RI�����LQ�WKH����������������SHULRG��7KH�(8�KDV�UHGLVWULEXWHG�LWV�WDUJHWV�DPRQJ�WKH����0HPEHU6WDWHV��7KH��EXUGHQ�VKDULQJ��WDUJHW�RI�1HWKHUODQGV�LV������2WKHU�WDUJHWV�DUH��86$������KDV�LQGLFDWHG�LWVLQWHQWLRQ� QRW� WR� UDWLI\� WKH�.\RWR�3URWRFRO���&DQDGD��+XQJDU\�� -DSDQ�� 3RODQG� �����&URDWLD� �����1HZ=HDODQG��5XVVLDQ�)HGHUDWLRQ��8NUDLQH�����1RUZD\������$XVWUDOLD������DQG�,FHODQG�������7KH�WDUJHWVFRYHU�HPLVVLRQV�RI�WKH�VL[�PDLQ�JUHHQKRXVH�JDVHV�PHQWLRQHG�DERYH��IURP��81)&&&��������7KH�NH\�GLIIHUHQFHV�EHWZHHQ�WKH�.\RWR�3URWRFRO�DQG�WKH�&OLPDWH�&RQYHQWLRQ�FDQ�EH�VXPPDULVHG�DVIROORZV�� DQ�DVVLJQHG�DPRXQW�IRU�����������YV��QRQ�TXDQWLWDWLYH�HPLVVLRQ�UHTXLUHPHQWV�� DQRWKHU�ZD\�RI�DFFRXQWLQJ�IRU�&2� VLQNV�LQ�WKH�ODQG�XVH��ODQG�XVH�FKDQJH�DQG�IRUHVWU\��/8/8&)�VHFWRU��LQFOXGLQJ�&2� LQ�WKH�DJULFXOWXUDO�VHFWRU��� RSWLRQV�WR�LQFOXGH�HPLVVLRQ�UHGXFWLRQV�DEURDG�LQ�WKH�DVVLJQHG�DPRXQWV�WKURXJK�WKH�VR�FDOOHG�.\RWR0HFKDQLVPV�RI�HPLVVLRQV�WUDGLQJ��UHIHUUHG�WR�DV�(7��-,�DQG�&'0��� UHTXLUHPHQWV�IRU�LQVWLWXWLRQDO�DQG�SURFHGXUDO�DUUDQJHPHQWV�IRU�LQYHQWRU\�FRPSLODWLRQ��VR�FDOOHG�1D�WLRQDO�6\VWHP�*XLGHOLQHV��3OHDVH� QRWH� WKDW� WKH� GHILQLWLRQ� RI� ZKDW� VKRXOG� EH� UHSRUWHG� XQGHU� WKH� VRXUFH�VLQN� FDWHJRU\� µ/DQG�XVHFKDQJH�DQG�IRUHVWU\¶��/8&)��WR�WKH�8QLWHG�1DWLRQV�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH�±�DVLQ�WKLV�UHSRUW�±�LV�FRQVLGHUDEO\�GLIIHUHQW�IURP�WKH�GHILQLWLRQ�RI�HPLVVLRQV�VLQNV�WR�EH�LQFOXGHG�LQ�WKH�QD�WLRQDO�WRWDO�XQGHU�WKH�.\RWR�3URWRFRO�$FFRUGLQJ� WR� WKH�.\RWR�3URWRFRO�3DUWLHV�PD\�RIIVHW�WKHLU�HPLVVLRQV�E\� LQFUHDVLQJ� WKH�DPRXQW�RIJUHHQKRXVH� JDVHV� UHPRYHG� IURP� WKH� DWPRVSKHUH� E\� VR�FDOOHG� FDUERQ� µVLQNV¶� LQ� WKH� /8/8&)� VHFWRU�+RZHYHU��RQO\�FHUWDLQ�DFWLYLWLHV�LQ�WKLV�VHFWRU�DUH�HOLJLEOH��DIIRUHVWDWLRQ� UHIRUHVWDWLRQ�DQG�GHIRUHVWDWLRQ�GHILQHG�DV�HOLJLEOH�E\�WKH�.\RWR�3URWRFRO��DQG�IRUHVW�PDQDJHPHQW� FURSODQG�PDQDJHPHQW� JUD]LQJ�ODQGPDQDJHPHQW�DQG�UHYHJHWDWLRQ��DGGHG�WR�WKH�OLVW�RI�HOLJLEOH�DFWLYLWLHV�E\�WKH�0DUUDNHVK�$FFRUGV���*UHHQ�KRXVH� JDVHV� UHPRYHG� IURP� WKH� DWPRVSKHUH� WKURXJK� HOLJLEOH� VLQN� DFWLYLWLHV� JHQHUDWH� FUHGLWV� NQRZQ� DVUHPRYDO�XQLWV��$Q\�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�HOLJLEOH�DFWLYLWLHV��LQ�WXUQ��PXVW�EH�RIIVHW�E\�JUHDWHUHPLVVLRQ�FXWV�RU�UHPRYDOV�HOVHZKHUH�

������ 5HSRUWLQJ�UHTXLUHPHQWV��81)&&&�DQG�,3&&
$QQH[�,�3DUWLHV�WR�WKH�81)&&&�PXVW�VXEPLW�DQQXDOO\�DQ�LQYHQWRU\�RI WKHLU�JUHHQKRXVH�JDV�HPLVVLRQV�LQFOXGLQJ�GDWD�IRU�WKHLU�EDVH�\HDU��������H[FHSW�IRU�VRPH�(,7V��DQG�GDWD�XS�WR�WKH�ODVW�EXW�RQH�\HDU�SULRUWR�VXEPLVVLRQ��,QYHQWRULHV�GXH����$SULO�������IRU�H[DPSOH��VKRXOG�FRQWDLQ�HPLVVLRQ�GDWD�XS�WR�WKH�\HDU������1DWLRQDO� FRPPXQLFDWLRQV� DUH� VXEMHFW� WR� DQ� LQGLYLGXDO� LQ�GHSWK� UHYLHZ�E\� WHDPV�RI� H[SHUWV�� LQ�FOXGLQJ�LQ�FRXQWU\�YLVLWV��6LQFH�������DQQXDO�LQYHQWRULHV�KDYH�DOVR�EHHQ�VXEMHFW�WR�D�WHFKQLFDO�UHYLHZ�,Q� DGGLWLRQ��$QQH[� ,�3DUWLHV�PXVW� UHJXODUO\� VXEPLW� UHSRUWV�� NQRZQ�DV�1DWLRQDO�&RPPXQLFDWLRQV�GHWDLOLQJ� WKHLU�FOLPDWH�FKDQJH�SROLFLHV�DQG�PHDVXUHV��0RVW�$QQH[�,�3DUWLHV�KDYH�QRZ�VXEPLWWHG� WKUHHQDWLRQDO�FRPPXQLFDWLRQV��7KH�WKLUG�QDWLRQDO�FRPPXQLFDWLRQV�ZHUH�GXH�RQ����1RYHPEHU������
81)&&&
7KH�81)&&&�*XLGHOLQHV�SUHVFULEH�WKH�VRXUFH�FDWHJRULHV��FDOFXODWLRQ�PHWKRGRORJLHV��DQG�WKH�FRQWHQWVDQG� WKH� IRUPDW� IRU� WKH� LQYHQWRU\� UHSRUW�� )RU� WKH� GHILQLWLRQ� RI� WKH� VRXUFH� FDWHJRULHV� DQG� FDOFXODWLRQPHWKRGRORJLHV�� WKH�81)&&&�*XLGHOLQHV�JHQHUDOO\� UHIHU� WR� WKH� ,3&&�*XLGHOLQHV� IRU�*UHHQKRXVH�*DV,QYHQWRULHV�DQG�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH�UHSRUWV��7KHVH�UHSRUWV�DUH�DOVR�DYDLODEOH�RQ�WKH�ZHE�VHH�$QQH[�����7KH�81)&&&�UHSRUWLQJ�UHTXLUHPHQWV�IRU�$QQH[�,�FRXQWULHV�DUH�IRUPHG�E\�WKH�VXEPLV�VLRQ�RI�DQ�1,5�WKDW�GRFXPHQWV��H[SODLQV�DQG�MXVWLILHV�WKH�UHSRUWHG�HPLVVLRQ�LQYHQWRU\�GDWDVHW��DQG�D�VHWRI VR�FDOOHG�&RPPRQ�5HSRUWLQJ�)RUPDW� �&5)�� ILOHV��ZKLFK�FRQWDLQ� IDLUO\�GHWDLOHG�HPLVVLRQV�� DFWLYLW\GDWD��VR�FDOOHG�LPSOLHG�RU�DJJUHJDWHG�HPLVVLRQ�IDFWRUV�DQG�DGGLWLRQDO�LQIRUPDWLRQ��&RXQWULHV�PD\�FKRRVHWR�SULQW�WKHLU�1DWLRQDO�,QYHQWRU\�5HSRUW��1,5��RU�SXEOLVK�LW�LQ�LWV�HQWLUHW\��HOHFWURQLFDOO\�RQO\��E\�SODFLQJLW�RQ�D�GHVLJQDWHG�SXEOLF�ZHEVLWH�
,3&&
7KH�,3&&�RIWHQ�XVHV�WKH�FRQFHSW�RI�D�µ7LHUHG�$SSURDFK¶� LQ�RWKHU�ZRUGV��D�VWHSZLVH�DSSURDFK�
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� 7LHU���LV�VLPSOHVW�DQG�UHTXLUHV�WKH�OHDVW�GDWD�DQG�HIIRUW�� 7LHU���LV�PRUH�DGYDQFHG�DQG�RU�GDWD�LQWHQVLYH�� 7LHU���LV�VWLOO�PRUH�DGYDQFHG�HWF�
*HQHUDOO\��PRUH� GHWDLOHG�DGYDQFHG� HPLVVLRQ� FDOFXODWLRQ�PHWKRGV� DUH� UHFRPPHQGHG�� GDWD� RU� FDSDFLW\SHUPLWWLQJ� DQG�PRUH� GHWDLOHG�DGYDQFHG� XQFHUWDLQW\� DVVHVVPHQWV� RU�PRUH� DGYDQFHG� NH\� VRXUFH� DVVHVV�PHQWV��7KH�UDWLRQDOH�EHKLQG�WKLV�JHQHULF�DSSURDFK�RI�PHWKRGV��XQFHUWDLQW\�DVVHVVPHQWV�DQG�NH\�VRXUFHDVVHVVPHQW�LV�WR�JLYH�UHFRPPHQGDWLRQV�WR�FRXQWULHV�ZKLFK�KDYH�PRUH�GHWDLOHG�GDWDVHWV�DQG�PRUH�FDSDF�LW\�WR�FDOFXODWLRQ�HPLVVLRQV��DV�ZHOO�DV�WR�FRXQWULHV�ZLWK�OHVV�GDWD�DQG�PDQSRZHU�DYDLODEOH��+RZHYHU��LWDOVR�VHUYHV�DV�D�PHDQV�IRU�EDODQFLQJ�HIIRUWV�LQ�LQGXVWULDOLVHG�FRXQWULHV��E\�QRW�JRLQJ�LQWR�GHWDLOV�ZKHUHLUUHOHYDQW��WKHUHE\�VDYLQJ�FDSDFLW\�IRU�RWKHU�PRUH�LPSRUWDQW�EXW�UHODWLYHO\�ZHDN�SDUWV�RI�WKH�LQYHQWRU\�7R� DLG� SULRULW\� VHWWLQJ�� WKH�*RRG�3UDFWLFH�*XLGDQFH� UHFRPPHQGV� XVLQJ� KLJKHU� 7LHU� PHWKRGV� LQSDUWLFXODU�IRU�VR�FDOOHG�NH\�VRXUFHV��8QFHUWDLQW\�HVWLPDWHV�FDQ�VHUYH�WR�UHILQH�ERWK�WKH�NH\�VRXUFH�LGHQWL�ILFDWLRQ�DQG�SULRULWLVH�LQYHQWRU\�LPSURYHPHQW�DFWLYLWLHV��7KLV�UHSRUW�DOVR�SURYLGHV�JXLGDQFH�LQ�LQYHQWRU\FRPSLODWLRQ��UHSRUWLQJ��GRFXPHQWLQJ��TXDOLW\�DVVXUDQFH�DQG�TXDOLW\�FRQWURO� �4$�4&��FRPSDUDEOH�ZLWKWKH�IRUPDO�,62�����������TXDOLW\�DVVXUDQFH�V\VWHP�7KH�1HWKHUODQGV�JHQHUDOO\�DSSOLHV�FRXQWU\�VSHFLILF��KLJKHU�7LHU�PHWKRGV�IRU�FDOFXODWLRQ�JUHHQKRXVHJDV�HPLVVLRQV��VHH�6HFWLRQ������

������ 5ROH�RI�WKH�(XURSHDQ�8QLRQ
6LQFH�WKH�(XURSHDQ�8QLRQ��(8��LV�DOVR�D�3DUW\�WR�WKH�81)&&&�DQG�WKH�.\RWR�3URWRFRO�DQG�KDV�WR�VXE�PLW�VLPLODU�GDWDVHWV�DQG�UHSRUWV�IRU�WKH�FROOHFWLYH����(8�0HPEHU�6WDWHV�DV�QDWLRQDO�3DUWLHV�KDYH��WKH�(8LPSRVHV�VRPH�DGGLWLRQDO�JXLGHOLQHV�WR�(8�0HPEHU�6WDWHV�WKURXJK�WKH�(8�*UHHQKRXVH�*DV�0RQLWRULQJ0HFKDQLVP�WR�JXDUDQWHH�WKDW�WKH�(8�PHHWV�LWV�UHSRUWLQJ�FRPPLWPHQWV�
� VXEPLVVLRQ�RI�WKH�VDPH�QDWLRQDO�GDWDVHW��&5)�ILOHV�DQG�1,5��WKDW�ZLOO�EH�VXEPLWWHG�WR�WKH�&OLPDWH6HFUHWDULDW�WR�WKH�(8��EXW�D�IHZ�PRQWKV�HDUOLHU�WKDQ�WKH�81)&&&�GHDGOLQH�RI����$SULO�WR�SURYLGHSUHSDUDWLRQ�WLPH�IRU�WKH�(8�LQYHQWRU\�DQG�WKH�(8�1,5�� UHSRUWLQJ�RI�LQWHUQDWLRQDO�WUDQVSRUW�HPLVVLRQV�ZLWK�D�GLVWLQFWLRQ�RI�LQWUD��DQG�H[WUD�(8�WUDQVSRUW�� UHTXLUHPHQWV�IRU�D�1DWLRQDO�6\VWHP�DW�0HPEHU�6WDWH�OHYHO�WR�EH�LQ�SODFH�E\������
,Q�DGGLWLRQ��WKH�(8�KDV�GHYHORSHG�DQ�LQWHUQDO�%XUGHQ�6KDULQJ�V\VWHP�WR�UHDOORFDWH�WKH�DVVLJQHG�DPRXQWVWR�LWV�0HPEHU�6WDWHV�LQ�VXFK�D�ZD\�WKDW�WKH�(8�WDUJHW�RI�����IRU�����������ZLOO�EH�PHW��$OVR��WKH�(8KDV�GHFLGHG�RQ�D�HPLVVLRQ�WUDGH�V\VWHP�ZLWKLQ�(8�FRXQWULHV�:LWKLQ�WKH�(8�EXUGHQ�VKDULQJ�DJUHHPHQW��WKH�1HWKHUODQGV�KDV�D����GHFUHDVH�WDUJHW��$OWKRXJK�&2�HPLVVLRQV�IRU�GRPHVWLF�SROLF\�SXUSRVHV�DUH�RIWHQ�FRUUHFWHG�IRU�WHPSHUDWXUH�WR�ILOWHU�RXW�WKH�HIIHFW�RI�DF�FLGHQWDO�PLOG�RU�FROG�ZLQWHUV��WKH�FDOFXODWLRQ�RI�WKH�DVVLJQHG�DPRXQW�RI�WKH�.\RWR�3URWRFRO�RQO\�FRQVLG�HUV�WKH�DFWXDO�HPLVVLRQV�LQ�WKH�EDVH�\HDU�DQG�WKH�FRPPLWPHQW�SHULRG��7KH�.\RWR�3URWRFRO�DOVR�UHTXLUHV$QQH[�,�FRXQWULHV�WR�KDYH�D�VR�FDOOHG�1DWLRQDO�6\VWHP�LQ�SODFH�IRU�WKH�DQQXDO�FRPSLODWLRQ�DQG�UHSRUWLQJRI WKH�HPLVVLRQV��1DWLRQDO�6\VWHP�*XLGHOLQHV�KDYH�EHHQ�GHILQHG�LQ�ZKLFK�LQVWLWXWLRQDO�DQG�SURFHGXUDODUUDQJHPHQWV�DUH�GHVFULEHG��,Q�DGGLWLRQ��WKH�(8�KDV�GHYHORSHG�LWV�RZQ�JXLGHOLQHV�IRU�WKH�0HPEHU�6WDWHVWR�HQVXUH�WKDW�WKH�1DWLRQDO�6\VWHP�DW�(8�OHYHO�FRPSOLHV�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�.\RWR�3URWRFRO�

������ 'LIIHUHQFHV�ZLWK�WKH�GRPHVWLF�QDWLRQDO�HPLVVLRQ�LQYHQWRU\
7KH�&OLPDWH�&RQYHQWLRQ�XVHV�D�VSHFLILF�GHILQLWLRQ�RI� WKH�HPLVVLRQV�WKDW�VKRXOG�EH�LQFOXGHG�LQ�WKH�QD�WLRQDO�WRWDO�� ,Q�JHQHUDO�� WKLV�GLIIHUV�IURP�GRPHVWLF�QDWLRQDO� LQYHQWRULHV�E\� WKH�ZD\� WUDQVSRUW�HPLVVLRQVDUH�KDQGOHG�DQG�E\� OLPLWLQJ�&2� HPLVVLRQV� WR�QRQ�RUJDQLF� DQWKURSRJHQLF� VRXUFHV�� L�H�� H[FOXGLQJ�&2�IURP�ELRPDVV�FRPEXVWLRQ�IURP�WKH�QDWLRQDO�WRWDO�7KH�81)&&&�DQG�WKH�.\RWR�3URWRFRO�GR�QRW�LQFOXGH�&2� HPLVVLRQV�IURP�FRPEXVWLRQ�RI�ELRPDVVIXHOV��VXFK�DV�IXHOZRRG��ZRRG��ZRRG�ZDVWH��DJULFXOWXUDO�ZDVWH�DQG�ELRJDV��LQ�WKH�WRWDOV�IURP�IXHO�FRP�EXVWLRQ��VLQFH�WKHVH�DUH�E\�GHIDXOW�DVVXPHG�WR�EH�SURGXFHG�LQ�D�VXVWDLQDEOH�ZD\��+RZHYHU��WR�WKH�H[WHQWWKDW�WKH\�DUH�QRW�SURGXFHG�VXVWDLQDEO\��L�H��DFFRUGLQJ�WR�WKH�81)&&&�*XLGHOLQHV��WKLV�VKRXOG�EH�WDNHQLQWR�DFFRXQW�ZKHQ�UHSRUWLQJ�RQ�/DQG�8VH�&KDQJH�DQG�)RUHVWU\��/8&)���QRW�XQGHU�&2� IURP�IXHO�FRP�EXVWLRQ�)XUWKHUPRUH�� WKH� ,3&&� VRXUFH� FDWHJRULHV�PDNH� D� FOHDU� GLVWLQFWLRQ� EHWZHHQ� IXHO� FRPEXVWLRQ� DQGQRQ�FRPEXVWLRQ�HPLVVLRQV�IURP�DQ�HFRQRPLF�VHFWRU��VHH�6HFWLRQ���������ZKHUH�WKH�1HWKHUODQGV¶�HPLV�
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VLRQV�RI�VR�FDOOHG�µ7DUJHW�6HFWRUV¶�DUH�PRVWO\�DQDO\VHG�E\�WKHLU�WRWDO�HPLVVLRQV��$QRWKHU�VSHFLILF�LVVXH�LVWKH�GLVWLQFWLRQ�WKDW�WKH�,3&&�PDNHV�EHWZHHQ�&2� IURP�QRQ�HQHUJ\�XVH�IHHGVWRFN�XVH�RI�IXHOV�DQG�&2�HPLVVLRQV�IURP�RWKHU�QRQ�FRPEXVWLRQ�SURFHVVHV��7KLV�UHTXLUHPHQW�SRVHV� OLPLWDWLRQV� WR� WKH�H[WHQW� WKDWWKH�1HWKHUODQGV�LQ�LWV�UHSRUWLQJ�FDQ�GHFRPSRVH�WKHVH�GLIIHUHQW�VRXUFHV�LQ�FDVHV�ZKHUH�LQGLYLGXDO�FRPSD�QLHV�UHSRUW�WKHLU�HPLVVLRQV�DW�D�WRR�DJJUHJDWHG�OHYHO��7KH�FRXQWU\�VSHFLILF�DOORFDWLRQ�RI�HPLVVLRQV�IURPQRQ�HQHUJ\�XVH�RI�IXHOV��VXFK�DV�FKHPLFDO�IHHGVWRFNV���FR�JHQHUDWLRQ��FRNH�RYHQV��WUDQVSRUW�DQG�PLOLWDU\DFWLYLWLHV�DUH�H[SODLQHG�LQ�GHWDLO�LQ�6HFWLRQV�����DQG�����$QRWKHU�GLIIHUHQFH�LV�IRXQG�LQ�WKH�GHILQLWLRQ�RI�QDWLRQDO�YHUVXV�LQWHUQDWLRQDO�WUDQVSRUW��:KHUHDV�WKHQDWLRQDO�PHWKRG�XVHV�YHKLFOH�VWDWLVWLFV�WR�HVWLPDWH�URDG�WUDQVSRUW�HPLVVLRQV��WKH�81)&&&�UHTXLUHV�WKHXVH�RI�IXHO�GHOLYHU\�GDWD�DV�WKH�EDVLV�IRU�FDOFXODWLQJ�WKH�HPLVVLRQV�IURP�WKLV�VRXUFH�FDWHJRU\��$V�LOOXV�WUDWHG�LQ�&KDSWHU��� WKLV�UHVXOWV�IRU�WKH�1HWKHUODQGV�LQ�DQQXDO�GLIIHUHQFHV�EHWZHHQ���DQG�����
'LIIHUHQFHV�ZLWK�RWKHU�QDWLRQDO�SXEOLFDWLRQV
7KH�HPLVVLRQ�GDWD�SUHVHQWHG�LQ�WKLV�UHSRUW�DUH�LGHQWLFDO�WR�WKRVH�RIILFLDOO\�SXEOLVKHG�IRU������������DQG����������LQ�WKH�(PLVVLRQ�0RQLWRU������SXEOLVKHG�E\�WKH�9520�,QVSHFWRUDWH��.RFK�HW�DO�� ������DQGLQ�5,90¶V�(QYLURQPHQWDO�%DODQFH�������5,90������D���$Q�H[FHSWLRQ�LV�D�UHYLVLRQ�RI�&2� IURP�ZDVWHLQFLQHUDWLRQ��UHSRUWHG�XQGHU�VRXUFH�FDWHJRU\��$��µ(QHUJ\�VHFWRU¶� IRU�WKH�\HDUV������DQG�����������7KH�ODVW�PHQWLRQHG�DFWLRQ�OHG�WR�D�GHFUHDVH�LQ�&2��HPLVVLRQV�FRPSDUHG�WR�WKRVH�UHSRUWHG�E\�.RFK�HW�DO��������RI�DERXW�D�KDOI�0WRQ��VHH�6HFWLRQ��������IRU�GHWDLOV��7KLV�LV�GXH�WR�D�UHYLVLRQ�RI�WKH�IUDFWLRQV�RI�IRVVLO�DQG�RUJDQLF�FDUERQ�XVHG�WR�H[WUDFW�WKH�IRVVLO�SDUWIURP�WKH�GDWDVHWV�SURYLGHG�E\�WKH�LQGLYLGXDO�FRPSDQLHV��)XUWKHUPRUH��DQ�HUURU�FRUUHFWLRQ�ZDV�PDGH�LQODEHOOLQJ�&2� IURP�UHVLGHQWLDO�IXHOZRRG�DQG�ELRJDV�FRPEXVWLRQ��UHSRUWHG�XQGHU�VRXUFH�FDWHJRU\��$��DV�D�IRVVLO�VRXUFH�LQVWHDG�RI�DV�&2� IURP�ELRPDVV��,Q�DGGLWLRQ��WKH�DOORFDWLRQ�RI�IRVVLO�&2� HPLVVLRQV�KDVEHHQ�LPSURYHG��FDXVLQJ�D�VPDOO�VKLIW�IURP��$��WR��'��FRPSDUHG�WR�WKH�FRUUHVSRQGLQJ�WDEOH�LQ�WKH�(PLV�VLRQ�0RQLWRU������

������ &RUUHVSRQGHQFH�EHWZHHQ�1HWKHUODQGV¶�7DUJHW�6HFWRUV�DQG�,3&&VRXUFH�FDWHJRULHV
81)&&&�JXLGHOLQHV�IRU�UHSRUWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV��81)&&&��������UHTXLUH�WKH�XVH�RI�VRXUFHFDWHJRULHV� DV� GHILQHG� LQ� WKH�5HYLVHG� ����� ,3&&�*XLGHOLQHV� IRU� QDWLRQDO�*UHHQKRXVH� JDV� ,QYHQWRULHV�,3&&���������7KH�,3&&�JXLGHOLQHV�PDNH�D�VXEGLYLVLRQ�LQWR���PDLQ�VRXUFH�FDWHJRULHV��VHSDUDWLQJ�FRP�EXVWLRQ��RU�IXHO�UHODWHG��DQG�QRQ�FRPEXVWLRQ��RU�µSURFHVV¶��HPLVVLRQV�

�� (QHUJ\�� ,QGXVWULDO�SURFHVVHV�� 6ROYHQWV�DQG�RWKHU�SURGXFW�XVH��� $JULFXOWXUH��� /DQG�8VH�&KDQJH�DQG�)RUHVWU\��/8&)���� :DVWH�� 0LVFHOODQHRXV
7KH�ILUVW�FDWHJRU\�FRPSULVHV�ERWK�IRVVLO�IXHO�DQG�ELRIXHO�XVH��DQG�LV�VXEGLYLGHG�LQWR��$ )XHO�FRPEXVWLRQDQG��% )XJLWLYH�HPLVVLRQV�IURP�IXHOV��)RU�XVHUV�LQ�WKH�1HWKHUODQGV��ZKHUH�HPLVVLRQ�VRXUFHV�DUH�XVXDOO\VXEGLYLGHG� LQWR� VR�FDOOHG�7DUJHW� 6HFWRUV��7DEOH� ���� SUHVHQWV� WKH� FRUUHVSRQGHQFH� EHWZHHQ� WKH�1HWKHU�ODQGV¶�7DUJHW�6HFWRU� HPLVVLRQV� WR� WKH�QRPHQFODWXUH�RI�81)&&&�,3&&�VRXUFH� FDWHJRULHV�XVHG� LQ� WKLVUHSRUW�'XH� WR� GDWD� SURFHVVLQJ� OLPLWDWLRQV� VRPH� VXEFDWHJRULHV� KDYH� EHHQ� GHILQHG� VRPHZKDW� GLIIHUHQWO\WKDQ�WKH�VRXUFH�FDWHJRU\�GHILQLWLRQ�LQ�WKH�5HYLVHG�,3&&�*XLGHOLQHV��,3&&���������7KH�VRXUFH�DOORFDWLRQIRU�����������PD\�DOVR�EH�GLIIHUHQW�WKDQ�IRU�RWKHU�\HDUV�GXH�WR�VXEVHTXHQW�UHYLVLRQV�RI�QDWLRQDO�VRXUFHFRGHV� DQG� RI� WKH� FRUUHVSRQGHQFH� WDEOH�ZLWK� ,3&&� VHFWRUV��ZKLFK� KDYH� QRW� \HW� EHHQ� LPSOHPHQWHG� IRUWKHVH� \HDUV�� 7KLV� PD\� VKRZ� XS� DV� GLVFRQWLQXLWLHV� DW� VXEFDWHJRU\� OHYHOV� IRU� \HDUV� ���������� DQG�����������LQ�SDUWLFXODU�LQ�VRXUFH�FDWHJRULHV��$��DQG��$���FRPEXVWLRQ������LQGXVWULDO�QRQ�FRPEXVWLRQSURFHVVHV��DQG��'��RWKHU�ZDVWH��
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7DEOH������&RUUHVSRQGHQFH�EHWZHHQ�WKH�1HWKHUODQGV¶�7DUJHW�6HFWRU�HPLVVLRQV�WR�,3&&�VRXUFH�FDWHJRULHV
7DUJHW�6HFWRU &RGH ,3&&��&RPEXVWLRQ�HPLVVLRQV &RGH ,3&&��3URFHVV�HPLVVLRQV
$JULFXOWXUH �$�F )XHO�FRPEXVWLRQ��2WKHU�VHFWRUV��F� � $JULFXOWXUH���
,QGXVWU\ �$� )XHO�FRPEXVWLRQ��0DQXIDFWXULQJ�LQ�GXVWULHV�DQG�FRQVWUXFWLRQ��� � ,QGXVWULDO�SURFHVVHV���
5HILQHULHV��� �$�E )XHO�FRPEXVWLRQ��(QHUJ\�LQGXVWULHV�VXE�E��3HWUROHXP�UHILQLQJ� �%� )XJLWLYH�HPLVVLRQV�IURP�RLO�DQGQDWXUDO�JDV
(QHUJ\�VHFWRU� SRZHU�JHQHUDWLRQ �$�D )XHO�FRPEXVWLRQ��(QHUJ\�LQGXVWULHV��D�HOHFWULFLW\�DQG�KHDW�SURGXFWLRQ� �% )XJLWLYH�HPLVVLRQV���
� IRVVLO�IXHO�SURGXFWLRQ�WUDQVPLVVLRQ � �%� )XJLWLYH�HPLVVLRQV�IURP�RLO�DQGQDWXUDO�JDV
:DVWH�KDQGOLQJ� ODQGILOOV � �$ :DVWH��6ROLG�ZDVWH�GLVSRVDO� ZDVWH�LQFLQHUDWLRQ�µ$9,¶� �$�D )XHO�FRPEXVWLRQ��(QHUJ\�LQGXVWULHV��D�HOHFWULFLW\�DQG�KHDW�SURGXFWLRQ����� ::73��µ5:=,¶� �$�D 2WKHU�VHFWRUV��2WKHU �% :DVWH��:DVWHZDWHU�KDQGOLQJ� 2WKHU �' :DVWH��2WKHU �' :DVWH��2WKHU
7UDQVSRUW�DQG�7UDIILF �$� )XHO�FRPEXVWLRQ��7UDQVSRUW �
&RQVXPHUV �$�E )XHO�FRPEXVWLRQ��2WKHU�VHFWRUV��E�UHVLGHQWLDO� � 6ROYHQWV�DQG�RWKHU�SURGXFW�XVH���
7UDGH��6HUYLFHV��*RY�HUQPHQW��µ+'2¶� �$�D )XHO�FRPEXVWLRQ��2WKHU�VHFWRUV��D�FRPPHUFLDO�LQVWLWXWLRQDO� � 6ROYHQWV�DQG�RWKHU�SURGXFW�XVH���
&RQVWUXFWLRQ �$� )XHO�FRPEXVWLRQ��0DQXIDFWXULQJ�LQ�GXVWULHV�DQG�FRQVWUXFWLRQ � ,QGXVWULDO�SURFHVVHV
'ULQNLQJ�ZDWHU�WUHDWPHQW �$�D )XHO�FRPEXVWLRQ��2WKHU�VHFWRUV��D�FRPPHUFLDO�LQVWLWXWLRQDO� � 0LVFHOODQHRXV��&+��
���1�2 IURP�SROOXWHG�VXUIDFH�ZDWHU��� 0LVFHOODQHRXV
���&2� IURP�QRQ�HQHUJ\�XVH�RI�IXHOV�H�J��FKHPLFDO�IHHGVWRFN�UHSRUWHG�XQGHU��$��)XHO�FRPEXVWLRQ
���&2� IURP�IOXH�JDV�GHVXOSKXULVDWLRQ��� ,QGXVWULDO�SURFHVVHV� VXE�*
���,W�KDV�EHHQ�DVVXPHG�WKDW�DOO�ZDVWH�LQFLQHUDWLRQ�IDFLOLWLHV�DOVR�SURGXFH�HOHFWULFLW\�RU�KHDW�XVHG�IRU�HQHUJ\�SXUSRVHV��WKHUHIRUHWKHVH�DUH�UHSRUWHG�XQGHU�FDWHJRU\��$�D
���&+� DQG�1092&��� 0LVFHOODQHRXV��VLQFH�,3&&�WDEOHV�RI�VRXUFH�FDWHJRU\���DOORZ�UHSRUWLQJ�WKHVH�JDVHV��� +)&V��3)&V�DQG�6)�� � ,QGXVWULDO�3URFHVVHV�
���)RU�GRPHVWLF�UHSRUWLQJ�LQ�UHFHQW�\HDUV�WKH�7DUJHW�6HFWRU�µ5HILQHULHV¶�KDV�EHHQ�LQFOXGHG�LQ�WKH�7DUJHW�6HFWRU�µ,QGXVWU\¶�

������ &5)�ILOHV��SULQWHG�YHUVLRQ�RI�VXPPDU\�WDEOHV�DQG�FRPSOHWHQHVV
$QQH[HV���DQG���RI�WKLV�UHSRUW�SUHVHQW�D�SULQWHG�YHUVLRQ��VXPPDU\��RI�WKH�IROORZLQJ�&5)�ILOHV�
� &RPSOHWHQHVV�7DEOH���IRU�������LQ�$QQH[����� ,3&&�6XPPDU\�7DEOHV��$�IRU������������&5)�6XPPDULHV����� 5HFDOFXODWLRQ�7DEOHV�DQG�([SODQDWLRQ�7DEOH���D�DQG���E�IRU������DQG������������ 7UHQG�7DEOHV����IRU�HDFK�JDV�LQGLYLGXDOO\�DQG�IRU�DOO�JDVHV�DQG�VRXUFH�LQ�&2��HT��� 7UHQG�7DEOHV����IRU�SUHFXUVRU�JDVHV�DQG�62��
6HFWLRQ������SURYLGHV�GHWDLOV�RQ�WKH�H[WHQW�WKDW�WKH�&5)�GDWD�ILOHV�IRU�����������KDYH�EHHQ�FRPSOHWHG�)RU�WKLV�1,5�UHSRUW��D�VSHFLDO�HIIRUW�ZDV�PDGH�WR�
� ILOO� DFWLYLW\� GDWD� JDSV� ���������� IRU� FDWHJRULHV� QRW� KDPSHUHG� E\� QRQ�(5�,� GDWD� �FDWHJRULHV� �$��WRWDO�QLWURJHQ�LQ�DQLPDO�ZDVWH�PDQDJHPHQW�V\VWHPV�LQ��%��� DGG�DGGLWLRQDO�LQIRUPDWLRQ��H�J�� IUDFWLRQ�RI�GRPHVWLF�DQG� LQWHUQDWLRQDO� WUDQVSRUW� LQ��$��� OHQJWK�RISLSHOLQHV�LQ��%���ZDVWH�FRPSRVLWLRQ�LQ��$��PHWKDQH�UHFRYHU\�GDWD�LQ��%��� LPSURYH�WKH�LPSOLHG�HPLVVLRQ�IDFWRUV�LQ��$��DQG��$��VXEFDWHJRULHV�E\�UHPRYLQJ�LQFRQVLVWHQW�IXHOFRQVXPSWLRQ�HPLVVLRQV�GDWD�IURP�(5�,�VRXUFHV�IURP�VSHFLILF�IXHO�W\SHV�WR�µXQVSHFLILHG�IXHOV¶� UH�HYDOXDWH�WKH�&2� HPLVVLRQV�IURP�ELRPDVV�� LQ�SDUWLFXODU��IURP�WKH�(5�,�GDWDVHWV��WR�LPSURYH� WKHGDWDVHW�
,Q� JHQHUDO�� FRPSOHWHQHVV� RI� WKH� &5)� WDEOHV� LV� KDPSHUHG� E\� WKH� SUHVHQW� OHYHO� RI� GHWDLO� RI� (5�,� GDWDVWRUDJH��LQ�SDUWLFXODU�IRU�,3&&�FDWHJRULHV��$����$��DQG����VHH�7DEOH��������7KHVH�DUH�WKH�VHFWRUV�WKDW�DUH
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ODUJHO\� UHSRUWHG� E\� LQGLYLGXDO� ILUPV� RI� ZKLFK� WKH� OHYHO� RI� GHWDLO�� FRPSOHWHQHVV� DQG� TXDOLW\� YDU\FRQVLGHUDEO\��VHH�6HFWLRQ�����RQ 4XDOLW\�$VVXUDQFH��)RU�3)&V�DQG�6)� QRW�DOO�SRWHQWLDO�HPLVVLRQV�� �WRWDO�FRQVXPSWLRQ�GDWD��DUH�UHSRUWHG�DW�SUHVHQW�GXHWR�WKH�OLPLWHG�QXPEHU�RI�FRPSDQLHV�IRU�ZKLFK�FXUUHQWO\�FRQVXPSWLRQ�ILJXUHV�DUH�DYDLODEOH�DQG�XVHG�IRUHVWLPDWLQJ� DFWXDO� HPLVVLRQV� �VR�FDOOHG� &RQILGHQWLDO� %XVLQHVV� ,QIRUPDWLRQ��� 6RPH� RI� WKHVH� HQWULHV� DUHWKHUHIRUH� ODEHOOHG�µ&¶��EXW�QRWH� WKDW�DV�D� UHVXOW�RI� WKH�&5)�VWUXFWXUH��PRVW�RI� WKH� VXPPHG� ILJXUHV� IRUSRWHQWLDO�HPLVVLRQV�VKRZ�µ���¶�RU�µ�9$/8(¶��+RZHYHU��WKH�DFWXDO�HPLVVLRQV�KDYH�EHHQ�UHSRUWHG�IURPDOO�NQRZQ�VRXUFHV�

������ 7HUULWRULDO�DVSHFWV��LPSRUW�H[SRUWV
7KH�WHUULWRU\�RI�WKH�1HWKHUODQGV�IURP�ZKLFK�HPLVVLRQV�DUH�UHSRUWHG�LV�WKH�OHJDO�WHUULWRU\��WKLV�LQFOXGHV�D���PLOH�]RQH�IURP�WKH�FRDVWOLQH�DQG�LQODQG�ZDWHU�ERGLHV��,W�H[FOXGHV�$UXED�DQG�WKH�1HWKHUODQGV�$QWLO�OHV��ZKLFK�DUH�VHOI�JRYHUQLQJ�GHSHQGHQFLHV�RI�WKH�5R\DO�.LQJGRP�RI�WKH�1HWKHUODQGV��(PLVVLRQV�IURPRIIVKRUH�RLO�DQG�JDV�SURGXFWLRQ�DW�WKH�1HWKHUODQGV
�SDUW�RI�WKH�FRQWLQHQWDO�VKHOI�DUH�LQFOXGHG��(PLVVLRQVIURP�DOO�HOHFWULFLW\�JHQHUDWLRQ�LQ�WKH�1HWKHUODQGV�DUH�DFFRXQWHG�IRU��LQFOXGLQJ�WKH�IUDFWLRQ�RI�WKH�GRPHV�WLFDOO\� SURGXFHG� HOHFWULFLW\� WKDW� LV� H[SRUWHG�� 8QWLO� ������ WKH� 1HWKHUODQGV� LPSRUWHG� DERXW� ���� RI� LWVHOHFWULFLW\��LQ�������KRZHYHU��WKH�QHW�LPSRUW�LQFUHDVHG�E\�����GXH�WR�WKH�OLEHUDOLVDWLRQ�RI�WKH�(XURSHDQHOHFWULFLW\�PDUNHWV�

������ 3UHVHQWDWLRQ�RI�ILJXUHV��URXQGLQJ�RII�DQG�VXPPDWLRQ
3OHDVH�QRWH�WKDW�WKH�VDPH�QXPEHU�RI�GHFLPDO�GLJLWV�LV�XVHG�ZLWKLQ�DOO�WDEOHV��RU�SHU�FRPSRXQG�FROXPQ��7KHUHIRUH�� WKH�QXPEHU�RI� �GHFLPDO��GLJLWV� VKRZQ�GRHV�QRW� FRUUHVSRQG�ZLWK� WKH� QXPEHU� RI� VLJQLILFDQWGLJLWV�RI�WKH�QXPEHUV�SUHVHQWHG��3OHDVH�QRWH�WRR�WKDW�WKH�QXPEHUV�LQ�WKH�WDEOHV�PD\�QRW�H[DFWO\�DGG�XS�WRWKH��VXE�WRWDOV�EHFDXVH�RI�LQGHSHQGHQW�URXQGLQJ�RII��:H�UHIHU�WR�6HFWLRQ����� IRU�LQIRUPDWLRQ�DERXW�WKHXQFHUWDLQW\�LQ�VHFWRUDO�DQG�QDWLRQDO�WRWDO�HPLVVLRQV�

������� 2UJDQLVDWLRQ�RI�WKH�UHSRUW
7KLV�\HDU�ZH�KDYH�FKDQJHG�WKH�VWUXFWXUH�RI�WKH�UHSRUW�LQWR�WKH�IRUPDW�WKDW�ZLOO�EHFRPH�FRPSXOVRU\�DV�RIQH[W�\HDU��81)&&&���������7KLV�ZDV�GRQH�WR�LGHQWLI\�LQ�DGYDQFH�WKH�HOHPHQWV�RI�WKH�UHSRUW�WKDW�QHHGH[WUD�DWWHQWLRQ�LQ�WKH�QH[W�VXEPLVVLRQ��+RZHYHU��GXH�WR�WLPH�FRQVWUDLQWV�LQ�WKH�SUHSDUDWLRQ�RI�WKH�UHSRUW�WKH�UHDGHU�ZLOO�QRWLFH�PDUNHG�GLIIHUHQFHV� LQ� WKH� OHYHO�RI�GHWDLO� LQ� WKH�GHVFULSWLYH�VHFWLRQV�RI�&KDSWHUV� WR���)ROORZLQJ�WKH�QHZ�IRUPDW�LQ�WKLV�FKDSWHU��ZH�ZLOO�IXUWKHU�SUHVHQW�WKH�LQVWLWXWLRQDO�DUUDQJHPHQWV�IRUWKH� LQYHQWRU\� FRPSLODWLRQ�SURFHVV��D�EULHI�GHVFULSWLRQ�RI�PHWKRGRORJLHV��GDWD� VRXUFHV� XVHG�� LGHQWLILHGNH\�VRXUFHV�� WKH�4$�4&�SODQ�DQG�D�JHQHUDO�HYDOXDWLRQ�RI�WKH�XQFHUWDLQW\�DQG�WKH�FRPSOHWHQHVV�RI�WKHLQYHQWRU\��&KDSWHU���ZLOO�GLVFXVV�WKH�WUHQGV�LQ�WRWDO�HPLVVLRQV�DW�DQ�DJJUHJDWHG�OHYHO�LQ�&2��HTXLYDOHQWV�E\�JDV�DQG�E\�VRXUFH��6XEVHTXHQWO\��&KDSWHUV���WR���GLVFXVV�WKH�HPLVVLRQ�VRXUFHV�VLQNV�SHU�PDLQ�,3&&VHFWRU��ZLWK�D�GHVFULSWLRQ�RI�VRXUFHV�VLQNV��PHWKRGRORJLFDO�LVVXHV�DQG�XQFHUWDLQW\��DQG�WLPH�VHULHV�FRQ�VLVWHQF\� �H[SODQDWLRQ� RI� HPLVVLRQ� WUHQGV��� $QWLFLSDWLQJ� WKH� QHZ� UHSRUWLQJ� UHTXLUHPHQWV�� ZH� KDYH�� LQSULQFLSOH��QRZ�LQFOXGHG�DOO�DGGLWLRQDO�LQIRUPDWLRQ�WDEOHV�IURP�WKH�SUHVHQW�&5)�ILOHV�LQ�WKH�UHSRUW�LWVHOI�LQWKHVH�FKDSWHUV��7KH�PDLQ�UHSRUW�FRQFOXGHV�ZLWK�&KDSWHU����RQ�UHFDOFXODWLRQV�SHUIRUPHG�VLQFH�WKH�ODVW1,5�VXEPLVVLRQ�DQG�SODQQHG�LPSURYHPHQWV�)LQDOO\�� WKH� DQQH[HV� WR� WKH� UHSRUW� LQFOXGH� WKH� IROORZLQJ� FRPSXOVRU\� WRSLFV�� LQIRUPDWLRQ� RQ� NH\VRXUFHV��GHWDLOHG�GHVFULSWLRQ�RI�PHWKRGRORJLHV��DQG�FRPSDULVRQ�EHWZHHQ�WKH�VR�FDOOHG�,3&&�5HIHUHQFH$SSURDFK�IRU�&2� �HVWLPDWLQJ�HPLVVLRQV�IURP�IXHO�XVH�E\�XVLQJ�DSSDUHQW�FRQVXPSWLRQ�E\�IXHO�W\SH�DVDFWLYLW\�GDWD�DQG�FRUUHFWLRQ�IRU�FDUERQ�VWRUDJH�LQ�IHHGVWRFN�SURGXFWV���)XUWKHUPRUH��ZH�KHUH�LQFOXGH�WKH�QDWLRQDO��6HFWRUDO�$SSURDFK� FRPSOHWHQHVV�DQG�DQ\�RWKHU�LQIRUPDWLRQ� WR�EH�FRQVLGHUHG�DV�SDUW�RI� WKH1,5��)RU�HDVH�RI�UHIHUHQFLQJ�ZH�KDYH�DOVR�LQVHUWHG�DQQH[HV�ZLWK�FRSLHV�RI�NH\�&5)�WDEOHV��,3&&�VXP�PDU\�WDEOHV�µ�$¶�IRU�VSHFLILF�\HDUV��UHFDOFXODWLRQ�WDEOHV�DQG�WUHQG�WDEOHV��2WKHU�DQQH[HV�SURYLGH�XQLWV�RWKHU�IDFWRUV��LQWHUQHW�OLQNV�WR�UHSRUWLQJ�JXLGHOLQHV�DQG�D�OLVW�RI�DEEUHYLDWLRQV�
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���� 'HVFULSWLRQ�RI�WKH�LQVWLWXWLRQDO�DUUDQJHPHQW�IRU�LQYHQWRU\SUHSDUDWLRQ
7KH�SUHSDUDWLRQ�RI�WKH�JUHHQKRXVH�JDV�HPLVVLRQ�GDWD�LQ�WKH�1HWKHUODQGV�LV�EDVHG�RQ�WKH�QDWLRQDO�3ROOXW�DQW�(PLVVLRQ�5HJLVWHU� �3(5���7KLV� JHQHUDO� SURFHVV� KDV� H[LVWHG� IRU�PDQ\� \HDUV� DQG� LV� RUJDQLVHG� DV� DSURMHFW�ZLWK�DQ�DQQXDO�F\FOH��7R�PHHW�WKH�81)&&&�DQG�,3&&�UHTXLUHPHQWV�DGGLWLRQDO�DFWLRQV�DUH��VWLOO�QHFHVVDU\��$URXQG�WKH�\HDU������D�SURJUDPPH�ZDV�VWDUWHG�WR�DGDSW�WKH�PRQLWRULQJ�RI�JUHHQKRXVH�JDVHVLQ�WKH�1HWKHUODQGV�DQG�WUDQVIRUP�WKLV�LQWR�D�1DWLRQDO�6\VWHP��DV�VWDWHG�LQ�$UWLFOH���RI�WKH�.\RWR�3URWR�FRO� ,Q� WKH�IROORZLQJ�VHFWLRQ�ZH�ZLOO�SUHVHQW�LQIRUPDWLRQ�IRU�ERWK��LQWHUUHODWHG��SURFHVVHV� LQ� VHSDUDWHVHFWLRQV��2QH�ZLOO�GHDO�ZLWK�WKH�3(5�DQG�RQH�ZLWK�WKH�1,5�DQG�WKH�&5)�ILOHV�

������ 7KH�3ROOXWDQW�(PLVVLRQ�5HJLVWHU��3(5�
7KH�1HWKHUODQGV�KDV�KDG�D�3ROOXWDQW�(PLVVLRQ�5HJLVWHU��3(5��IRU�PDQ\�\HDUV��LQ�'XWFK�DOVR�UHIHUUHG�WRDV�(PLVVLRQ�5HJLVWUDWLRQ��(5���ZKHUH�GDWD�RQ�HPLVVLRQV�WR�DLU��ZDWHU�DQG�VRLO�DUH�FROOHFWHG��7KLV�LQYHQ�WRU\�KDV�EHHQ�HVWDEOLVKHG�LQ�FR�RSHUDWLRQ�� ,QVSHFWRUDWH�RI�+RXVLQJ��6SDWLDO�3ODQQLQJ�DQG�WKH�(QYLURQPHQW�RI�WKH�1HWKHUODQGV�0LQLVWU\�RI�6SD�WLDO�3ODQQLQJ��+RXVLQJ�DQG�WKH�(QYLURQPHQW��9520�,QVSHFWRUDWH��9,��� 6WDWLVWLFV�1HWKHUODQGV��&%6�� 1DWLRQDO�,QVWLWXWH�RI�3XEOLF�+HDOWK�DQG�(QYLURQPHQW��5,90�� 0LQLVWU\�RI�$JULFXOWXUH��1DWXUH�&RQVHUYDWLRQ�DQG�)LVKHU\��/19��WKURXJK�UHSUHVHQWDWLRQ�E\�WKH�1D�WLRQDO�5HIHUHQFH�&HQWUH�IRU�$JULFXOWXUH��(&�/19��IRUPHUO\�,.&�/�� 0LQLVWU\�RI�7UDQVSRUW��3XEOLF�:RUNV�DQG�:DWHU�0DQDJHPHQW��9	:��WKURXJK�UHSUHVHQWDWLRQ�E\�WKH1DWLRQDO�,QVWLWXWH�RI�:DWHU�0DQDJHPHQW�DQG�:DVWH�7UHDWPHQW��5:6�5,=$���DQG� 1HWKHUODQGV�2UJDQLVDWLRQ�IRU�$SSOLHG�6FLHQWLILF�5HVHDUFK��712�
7KH�3(5��VHH�)LJXUH����� FRPSULVHV�WKH�UHJLVWUDWLRQ��DQDO\VLV��ORFDOLVDWLRQ�DQG�SUHVHQWDWLRQ�RI�HPLVVLRQGDWD�RI�ERWK�LQGXVWULDO�DQG�QRQ�LQGXVWULDO�VRXUFHV�LQ�WKH�1HWKHUODQGV��(PLVVLRQ�GDWD�LV�JDWKHUHG�IURP�WKHVRXUFH�FDWHJRULHV�LQGXVWU\��SXEOLF�XWLOLWLHV��WUDIILF��KRXVHKROGV��DJULFXOWXUH�DQG�QDWXUDO�VRXUFHV��6R�FDOOHG7DVN�)RUFHV�FROOHFW�WKH�GDWD�UHTXLUHG�DQG�SHUIRUP�WKH�HPLVVLRQ�FDOFXODWLRQV�$JUHHPHQW�RQ�GHILQLWLRQV�PHWKRGV� DQG� HPLVVLRQ� IDFWRUV�� LV� GLVFXVVHG� DQG� UHSRUWHG� E\� H[SHUWV� LQ� WKHVH� 7DVN� )RUFHV�� 7KH�&R�RUGLQDWLRQ�&RPPLWWHH�IRU�0RQLWRULQJ�RI�7DUJHW�6HFWRUV��&&'0��DSSURYHV�WKHVH�UHSRUWV�7KH�HPLVVLRQV�RI�WKH�ODUJH�LQGXVWULDO�SRLQW�VRXUFHV�DUH�UHJLVWHUHG�LQGLYLGXDOO\��RQ�WKH�EDVLV�RI�GH�WDLOHG�LQIRUPDWLRQ�RI�HDFK�LQGLYLGXDO�SODQW��7KH�HPLVVLRQV�RI�WKH�6PDOO�DQG�0HGLXP�VL]HG�(QWHUSULVHV�60(��DV�ZHOO�DV�QRQ�LQGXVWULDO�GLIIXVH�VRXUFHV��DUH�FDOFXODWHG�FROOHFWLYHO\�ZLWK�VWDWLVWLFDO�DFWLYLW\�GDWDDQG� HPLVVLRQ� IDFWRUV�� 7KH� GDWD� FROOHFWLRQ� SURFHVV� IRU� HPLVVLRQV� RI� ODUJH� LQGXVWULDO� SRLQW� VRXUFHV� KDVEHHQ�FKDQJHG�VXEVWDQWLDOO\�VLQFH�������VHH�%R[�����DQG�)LJXUH������

)LJXUH������0DLQ�HOHPHQWV�LQ�WKH�3ROOXWDQW�(PLVVLRQ�5HJLVWHU��3(5�
� )URP�-DQXDU\�������WKH�0LQLVWU\�LQWURGXFHG�D�VLQJOH�LQWHJUDO�LQVSHFWRUDWH�IRU�+RXVLQJ��6SDWLDO�3ODQQLQJ�DQG�WKH(QYLURQPHQW�LQ�ZKLFK�WKH�IRUPHU�µ,QVSHFWRUDWH�+,0+¶�KDV�EHHQ�LQWHJUDWHG�

,QGLYLGXDOO\�UHJLVWHUHGODUJH�SRLQW�VRXUFHV
�(5�,�

2WKHU�VRXUFHV

,QWHUPH�GLDWH�GD�
WDEDVH

5HSRUWV(�J��(PLVVLRQ0RQLWRU�IRU�WKH
1HWKHUODQGV

7DVN)RUFHV
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)LJXUH������&KDQJHV�LQ�WLPH�LQ�GDWD�VRXUFHV�XVHG�IRU�WKH�LQGLYLGXDOO\�UHJLVWHUHG�SRLQW�VRXUFHV�LQ�WKH�3(5�IRU�DEEUHYLDWLRQV�VHH�%R[�����
%R[�������0DMRU�FKDQJHV�LQ�GDWD�FROOHFWLRQ�DQG�VXEPLVVLRQ�RI�HPLVVLRQV�DQG�DFWLYLW\�GDWD�E\�ODUJH�FRPSDQLHV
7KH�PHWKRG�IRU�WKH�FROOHFWLRQ�RI�HPLVVLRQV�IURP�ODUJH�LQGXVWULDO�SRLQW�VRXUFHV�KDV�EHHQ�FKDQJHG�VLQFH�������VHH)LJXUH�������%HIRUH�������WKH�µ(5�,¶�GDWD�FROOHFWLRQ�IRU�DLU�HPLVVLRQV�RI�DERXW�����ODUJH�FRPSDQLHV�ZDV�LQLWLDWHGE\�WKH�0LQLVWU\�RI�9520��ZLWK�712�DVVLVWLQJ��RQ�UHTXHVW���WKH�FRPSDQLHV�LQ�HVWLPDWLQJ�WKHLU�DQQXDO�HPLVVLRQV�7KH�DFWLYLW\�GDWD�DQG�HPLVVLRQV�RI�WKHVH�ODUJH�LQGXVWULDO�SRLQW�VRXUFHV�ZHUH�FROOHFWHG��FKHFNHG�DQG�SURFHVVHG�E\712��7KHVH�����SRLQW�VRXUFHV�LQFOXGHG�DERXW�����ODUJH�FRPEXVWLRQ�SODQWV�ZKLFK�VXEPLWWHG�LQIRUPDWLRQ�RQ�IXHOFRQVXPSWLRQ�DQG�12[ DQG�62� HPLVVLRQV�XQGHU�WKH�µ%((6�$¶�UHJXODWLRQ��,Q������WKH�QXPEHU�RI�SRLQW�VRXUFHV�ZDVUHGXFHG�WR�����6LQFH�������WKLV�GDWD�FROOHFWLRQ�KDV�EHHQ�JUDGXDOO\�UHSODFHG�E\�GDWD�UHSRUWHG�E\�LQGXVWU\�LQ�WKHLU�DQQXDO�HQYL�URQPHQWDO�UHSRUWV��0-9V���7KH�3ROOXWDQW�(PLVVLRQ�5HJLVWHU��3(5��KDV�XVHG�WKHVH�UHSRUWV�VLQFH������IRU�PRUH�DQGPRUH�FRPSDQLHV��)RU�WKH������3(5������FRPSDQLHV�UHSRUWHG�WKHLU�HPLVVLRQV�LQ�WKH�IRUPDW�RI�WKH�DQQXDO�HQYLURQ�PHQWDO�UHSRUWV��7KHVH�ZHUH�SURFHVVHG�E\�712�DQG�LQFOXGHG�LQ�WKH�(5�,�GDWDEDVH�$QQXDO�HQYLURQPHQWDO�UHSRUWV�ZHUH�FROOHFWHG�IRU�WKH������HPLVVLRQV�DQG�WKRVH�IRU�VXEVHTXHQW�\HDUV��$IWHU�DS�SURYDO�E\�WKH�SURYLQFHV��WKHVH�ZHUH�SURFHVVHG�DQG�LQFOXGHG�LQ�D�GDWDEDVH�E\�WKH�)DFLOLWDWLQJ�2UJDQLVDWLRQ�IRU�,Q�GXVWU\��)2,���)RU�WKH������3(5�RQZDUGV��D�JURXS�RI�����FRPSDQLHV�ZHUH�REOLJHG�WR�UHSRUW�WKHLU�HPLVVLRQV�LQ�WKHIRUPDW�RI�WKH�DQQXDO�HQYLURQPHQWDO�UHSRUWV��0-9V���$QRWKHU����FRPSDQLHV�UHSRUWHG�WKHLU�HPLVVLRQV�LQ�D�YROXQWDU\0-9��6XEVHTXHQWO\��WKLV�DGPLQLVWUDWLYH�)2,�GDWDEDVH�ZDV�FKHFNHG�IRU�FRQVLVWHQF\�DQG�WUDQVIRUPHG�E\�712�WR�EHLQFOXGHG�LQ�WKH�3(5��'XH�WR�SRRU�TXDOLW\��RQO\����RI�WKH�FRPSDQLHV�ZHUH�SURFHVVHG�E\�712�DQG�LQFOXGHG�LQ�WKH(5�,�GDWDEDVH�IRU�WKH�\HDU�������7KH�HPLVVLRQV�RI�WKH�UHPDLQLQJ�FRPSDQLHV�ZHUH�QRW�UHJLVWHUHG�LQGLYLGXDOO\�EXWZHUH�XVHG�DV�SDUW�RI�WKH�VXSSOHPHQWDU\�HVWLPDWH��UHVXOWLQJ�LQ�D�VPDOOHU�GHWDLOHG�GDWDVHW�IRU�LQGLYLGXDOO\�UHJLVWHUHGFRPSDQLHV��7KH�3(5�GDWDVHW�ZDV�H[WHQGHG�DV�SUHYLRXVO\�ZLWK�UHSRUWHG�LQIRUPDWLRQ�RQ�IXHO�FRQVXPSWLRQ�DQG�HPLV�VLRQV�IURP�DOO�FRPSDQLHV�UHTXLUHG�WR�GR�VR�XQGHU�WKH�µ%((6�$¶�UHJXODWLRQ��ODUJH�FRPEXVWLRQ�SODQWV���,Q�DGGLWLRQ�712�FROOHFWHG�GDWD�IURP����LQGXVWULHV�DFFRUGLQJ�WR�WKH�µROG¶�PHWKRG��,Q�OLQH�ZLWK�WKH�\HDU�������WKH�YROXQWDULO\VXEPLWWHG�0-9V�ZHUH�DOVR�LQFOXGHG�LQ�WKH�(5�,��,Q�WRWDO��WKH�LQGLYLGXDO�GDWD�VHW�KROGV�HPLVVLRQV�IRU�����FRPSD�QLHV�7KH�3(5������GDWDVHW�LQFOXGHV�WKH�LQGLYLGXDO�UHJLVWHUHG�HPLVVLRQV�EDVHG�RQ�WKH�0-9V�UHSRUWHG�E\�����FRPSD�QLHV��(PLVVLRQ�GDWD�IURP�D�UHJLRQDO�3(5��IURP�WKH�SURYLQFH�1RRUG�%UDEDQW��DUH�DOVR�LQFOXGHG��7RJHWKHU�ZLWK�WKHGDWD�FROOHFWHG�IRU�WKH����%((6�$�FRPSDQLHV�DQG�DGGLWLRQDO����LQGXVWULHV�IRU�ZKLFK�712�FROOHFWHG�GDWD�XVLQJ�WKH
ROG
�PHWKRG��WKH�LQGLYLGXDO�GDWD�VHW�KROGV�HPLVVLRQV�IRU�����FRPSDQLHV�7KH�3(5������LQFOXGHV�DQ�LQFUHDVHG�QXPEHU�RI�WKH�LQGLYLGXDOO\�UHJLVWHUHG�HPLVVLRQV�EDVHG�RQ�WKH�0-9V������$GGLWLRQDO�HPLVVLRQ�GDWD� IURP� WKH� UHJLRQDO�3(5�������%((6�$������DQG�DGGLWLRQDO� VHOHFWHG�FRPSDQLHV� �����DUHDOVR�LQFOXGHG�DJDLQ�LQ� WKH�GDWDEDVH��6R� WKH� LQGLYLGXDO�GDWD�VHW�KROGV�HPLVVLRQV� IRU�����FRPSDQLHV��7KLV�GDWD�VHWZDV�XVHG�WR�FRPSLOH�WKH�&5)�GDWD�IRU�������ILQDO�GDWD��DQG�ZDV�DOVR�XVHG�WR�PDNH�WKH�SUHOLPLQDU\�HVWLPDWH�IRU�WKH&5)�GDWD�IRU������

EHIRUH���� ���� ���� ���� ����

0-9�UHSRUWLQJ�FRPSDQLHV � � �� ��� ���
$GGLWRQDO�%((6�$ ��� ��� �� �� ��
$GGLWLRQDO�(5�,�VHOHFWLRQ ��� ��� �� �� ��
5HJLRQDO�3(5 � � � �� ��
7RWDO�LQFOXGHG�LQ�WKH(5�,�GDWDEDVH ��� ��� ��� ��� ���

$ SDUW�RI�WKH�FRPSDQLHV�ZLWK�%((6UHSRUWLQJ�UHTXLUHPHQWV�DUH�LQFOXGHGLQ�WKH�0-9�UHSRUWLQJ�ILUPV
1XPEHU�RI�FRPSDQLHV�OHIW�DIWHU�TXDOLW\FKHFN�LQ�)2,�GDWDEDVH�DQG�LQFOXGHG�LQGL�YLGXDOO\�LQ�WKH�3(5
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7KLV�UHVXOWHG�LQ�D�UHGXFHG�QXPEHU�RI�LQGLYLGXDO�VRXUFHV�LQ�WKH�3(5�GDWDEDVH��DERXW�����LQ������DQG����LQ�������)RU�WKH�\HDU������WKH�(5�,�GDWDEDVH�FRQWDLQV� WKH�VPDOOHVW�QXPEHU�RI�FRPSDQLHV�������6LQFHWKHQ�WKLV�QXPEHUV�KDV�LQFUHDVHG�WR�����LQ������DQG�����LQ�������$V�H[SODLQHG�LQ�%R[����� LQ�WKH�WUDQVL�WLRQ�SHULRG�RI�FRPSDQLHV� WR�DQRWKHU�UHSRUWLQJ�V\VWHP�DQG�DQRWKHU�UHSRUWLQJ� IRUPDW�� WKH�TXDOLW\�RI� WKHHPLVVLRQ�GDWD�UHOHYDQW�IRU�WKH�1,5�&5)�KDV�DOVR�WHPSRUDULO\�GHWHULRUDWHG��,Q�VHFWLRQ�����ZH�VXPPDULVHDFWLRQV�WKDW�VWDUWHG�WR�LPSURYH�GDWD�TXDOLW\�DJDLQ�

������ 7KH�1DWLRQDO�,QYHQWRU\�5HSRUW�DQG�&5)�ILOHV
7KH�0LQLVWHU�RI�+RXVLQJ��6SDWLDO�3ODQQLQJ�DQG�WKH�(QYLURQPHQWDO�LV�UHVSRQVLEOH�IRU�WKH�DQQXDO�UHSRUWLQJWR�WKH�81)&&&�6HFUHWDULDW�DV�ZHOO�DV�WR�WKH�(XURSHDQ�&RPPLVVLRQ��7KH�&OLPDWH�&KDQJH�DQG�,QGXVWU\'LYLVLRQ�RI WKH�0LQLVWU\�RI�9520��9520�'*0�.9,��LV�UHVSRQVLEOH�IRU�RUJDQLVLQJ�WKH�UHSRUWLQJ�SUR�FHVV�� )LJXUH� ���� SUHVHQWV� WKLV� SURFHVV�� WKH� UHODWLRQ� ZLWK� WKH� 3(5� DQG� WKH� UHVSRQVLELOLWLHV�� 7KH� &R�RUGLQDWLRQ�&RPPLWWHH�IRU�7DUJHW�6HFWRU�0RQLWRULQJ��&&'0��XQGHU�DXVSLFHV�RI�WKH�9520�,QVSHFWRUDWHLV�UHVSRQVLEOH�IRU�WKH�GDWD�FROOHFWLRQ�LQ�WKH�3(5�SURFHVV��UHVXOWLQJ�LQ�DQ�LQWHUPHGLDWH�GDWDEDVH��KRVWHG�E\712�2Q�EHKDOI�RI�WKH�&OLPDWH�&KDQJH�DQG�,QGXVWU\�'LYLVLRQ� 1RYHP�LV�LQYROYHG�LQ�WKH�H[WUDFWLRQ�RI�WKHGDWD�IURP�WKH�3(5��WKH�FROOHFWLRQ�RI�DGGLWLRQDO�GDWD�DQG�WKH�SUHVHQWDWLRQ�RI�GDWD�LQ�WKH�&5)��7KH�1,5UHSRUW��DOVR�FRQWDLQLQJ�D�VHOHFWLRQ�RI�&5)�WDEOHV��LV�SULPDULO\�GUDIWHG�E\�5,90��ZLWK�FRQWULEXWLRQV�E\&%6��712�DQG�1RYHP��7KLV�\HDU�� IRU� WKH� ILUVW� WLPH�� RUJDQLVDWLRQV� DQG� LQGLYLGXDOV� FRXOG�PDNH� FRP�PHQWV� WR� WKH� GUDIW� 1,5�� 7KLV� SURFHVV� ZDV� RUJDQLVHG� E\� 1RYHP� DQG� 5,90�� XVLQJ� WKH� VLWHZZZ�JUHHQKRXVHJDVHV�QO� GHYHORSHG� WR� LPSURYH� WKH� WUDQVSDUHQF\�RI� WKH�1DWLRQDO�6\VWHP��VHH�6HFWLRQ�������0RUH�WKDQ�����VHOHFWHG�SHUVRQV�ZLWKLQ�WKH�1HWKHUODQGV�ZHUH�LQIRUPHG�E\�PDLO�DQG�SHU�H�PDLO�WKDWWKH�GUDIW�1,5�ZDV�DYDLODEOH�IRU�SXEOLF�UHYLHZ��,Q�DGGLWLRQ��DERXW�����H[SHUWV�IURP�81)&&&��,3&&�DQG(8�ZRUNLQJ�JURXSV�UHFHLYHG�DQ�H�PDLO�WKDW�WKH\�FRXOG�FRPPHQW�WR�WKH�GUDIW��0RUH�WKDQ����SHUVRQV�SUR�YLGHG�FRPPHQWV��VRPH�LQ�GHWDLO��VRPH�RQ�VSHFLDO�VXEMHFWV�DQG�VRPH�SURYLGHG�PRUH�JHQHUDO�FRPPHQWV�$OWKRXJK�FRPPHQWV�ZHUH�UHFHLYHG�RQ�DOPRVW�DOO�FKDSWHUV�� WKH�PDMRULW\�ZDV� UHODWHG� WR�HQHUJ\��2QO\�DIHZ�FRPPHQWV�ZHUH�UHFHLYHG�IURP�SHRSOH�OLYLQJ�RXWVLGH�WKH�1HWKHUODQGV�

)LJXUH������1,5�DQG�&5)�SUHSDUDWLRQ�SURFHVV��UHODWLRQ�ZLWK�3ROOXWDQW�(PLVVLRQ�5HJLVWHU��3(5��DQG�UHVSRQVLELOL�WLHV

&5)�ILOHV
3(5,QWHUPH�GLDWH�GDWD�
EDVH

$GGLWLRQDOGDWD�DQG�UH�
FDOFXODWLRQV

&RPPHQWV�RQ
GUDIW

1,5�UHSRUWDQG
&5)�ILOHV

5,90�ZLWK�1RYHP�
712�DQG�&%6�

1,5

5,90�ZLWK�1RYHP�
712�DQG�&%6

712 1RYHP
72��&%6DQG�5,90�

0LQLVWU\9520�
'*0�.9,

9520�,Q�VSHFWRUDWH 9520�'*0��.9, 0LQLVWU\9520

1RYHP�ZLWK�712�&%6�DQG5,90
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���� %ULHI�GHVFULSWLRQ�RI�WKH�SURFHVV�RI�LQYHQWRU\�SUHSDUDWLRQ
'DWD�FROOHFWHG�LQ�WKH�1DWLRQDO�,QYHQWRU\�5HSRUW�DUH�EDVHG�RQ�WKH�3(5��,Q�WKLV�DQQXDO�(PLVVLRQ�,QYHQ�WRU\�6\VWHP��LQ�\HDU�W ILQDO�HPLVVLRQV�KDYH�EHHQ�FDOFXODWHG�IRU�\HDU�W���DQG�SUHOLPLQDU\�HVWLPDWHV�ZHUHPDGH�IRU�HPLVVLRQV�RI�WKH�ODVW�\HDU�EXW�RQH��W�����,Q�WKH�FDVH�RI�PHWKRGRORJLFDO�FKDQJHV��HPLVVLRQV�DUHDOVR� UHFDOFXODWHG� IRU� W��� DV� ZHOO� DV� IRU� ����� DQG� ������ 7KLV� PHDQV� WKDW� LQ� ����� HPLVVLRQV� ZHUH�UH�FDOFXODWHG�IRU�������������������������DQG������7KH�GDWD�IURP�WKH�3(5�KDYH�WR�EH�µWUDQVODWHG¶�WR�WKH�&RPPRQ�5HSRUW�)RUPDW��&5)���$GGLWLRQDO�LQ�IRUPDWLRQ�DQG�FDOFXODWLRQV�DUH�DOVR�QHFHVVDU\�WR�ILOO�WKH�&5)�ILOHV��6HYHUDO�LQVWLWXWHV�DUH�LQYROYHG�LQ�WKLVSURFHVV��(VSHFLDOO\�H[SHUWV�SDUWLFLSDWLQJ�LQ�WKH�7DVN�)RUFH�(1,1$�SURYLGH�DGGLWLRQDO�LQIRUPDWLRQ�WR�GRUHFDOFXODWLRQV�RU�WR�LPSURYH�WKH�GDWD�FRQVLVWHQF\�LQ�WKH�&5)�ILOHV�$ *UHHQKRXVH� *DV� ,QYHQWRU\� ,PSURYHPHQW� 3URJUDPPH� ZDV� VWDUWHG� LQ� ������ 7KLV� SURJUDPPH� LVJXLGHG�E\�WKH�:RUNLQJ�*URXS�(PLVVLRQ�0RQLWRULQJ�RI�*UHHQKRXVH�*DVHV��:(%���ZKLFK�GLUHFWV�IXWXUHDFWLRQV� DLPHG� DW� LPSURYLQJ� WKH�PRQLWRULQJ� RI� JUHHQKRXVH� JDV� HPLVVLRQV�� UHOHYDQW� WR� UHSRUWLQJ� WR� WKH81)&&� LQ� DOO� DVSHFWV�� ,Q� 6HFWLRQ� ������ZH� VXPPDULVH� WKH�PDLQ� DFWLRQV� SUHVHQWHG� LQ�PRUH� GHWDLO� LQ6HFWLRQ������ 6RPH�DFWLRQV�DOUHDG\�UHVXOWHG�LQ�LPSURYHG�GDWD��RWKHUV�DUH�UHODWHG�WR�IXWXUH�LPSURYHPHQWV�2QH�RI�WKH�DFWLRQV�LV�DLPHG�DW�LPSURYLQJ�WKH�SURFHVV�RI�GDWD�FROOHFWLRQ�DQG�FDOFXODWLRQV�E\�WKH�XVH�RISURWRFROV��ZKLFK�VKRXOG�EH�LQFOXGHG�LQ�WKH�3(5�V\VWHP�IURP������RQZDUGV�,Q�WKH�UHYLHZV�RI�WKH�1DWLRQDO�,QYHQWRU\�5HSRUW��LQFOXGLQJ�&5)�ILOHV��VXJJHVWLRQV�ZHUH�PDGH�WR�LP�SURYH�WKH�TXDOLW\��6HFWLRQ������GHVFULEHV�WKH�1HWKHUODQGV¶�UHVSRQVH�WR�WKH�LVVXHV�UDLVHG�LQ�WKRVH�UHYLHZV�

���� %ULHI�JHQHUDO�GHVFULSWLRQ�RI�PHWKRGRORJLHV�DQG�GDWDVRXUFHV�XVHG
7KH� JHQHUDO� PHWKRGRORJ\� IRU� FDOFXODWLQJ� HPLVVLRQV� WR� DLU� DQG� ZDWHU� LQ� WKH� 1HWKHUODQGV¶3ROOXWDQW� (PLVVLRQ� 5HJLVWHU� �3(5�� ±� RU� (PLVVLRQ� 5HJLVWUDWLRQ� �µ(5¶� LQ� 'XWFK�� ±� LV� GHVFULEHG� LQ9DQ�GHU�0RVW�HW�DO���������>LQ�'XWFK@��7KH�PHWKRGRORJ\�IRU�FDOFXODWLQJ�HPLVVLRQV�RI�JUHHQKRXVH�JDVHVLV�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�6SDNPDQ�HW�DO���������>LQ�'XWFK@��RI�ZKLFK�DQ�HOHFWURQLF�XSGDWH�KDV�EHHQSXEOLVKHG�LQ�'XWFK�LQ������DQG�LQ�(QJOLVK��6SDNPDQ�HW�DO�����������)RU�PHWKDQH�DQG�QLWURXV�R[LGH�WKHVHPHWKRGV�ZHUH�EDVHG�RQ�EDFNJURXQG�GRFXPHQWV�>LQ�(QJOLVK@�SUHSDUHG�E\�9DQ�$PVWHO�HW�DO� �������DQG.URH]H���������2WKHU�GRFXPHQWV�LQ�(QJOLVK�SURYLGLQJ�GHVFULSWLRQV�RI�HPLVVLRQ�FDOFXODWLRQ�PHWKRGRORJ\DUH� WKH� SURFHHGLQJV� RI�ZRUNVKRSV� RQ� JUHHQKRXVH� JDV� HPLVVLRQV� DQG� VLQNV� LQ� WKH�1HWKHUODQGV� KHOG� LQ����� �9DQ� $PVWHO� HW� DO�� ����D�E�� >LQ� (QJOLVK@�� 7KHVH� DQG� RWKHU� NH\� UHSRUWV� GRFXPHQWLQJ� WKHPHWKRGRORJLHV� DQG� GDWD� VRXUFHV� XVHG� LQ� WKH�1HWKHUODQGV� DUH� OLVWHG� LQ�$QQH[� �� DQG� DUH� HOHFWURQLFDOO\DYDLODEOH�LQ�SGI�IRUPDW�RQ�WKH�ZHEVLWH��ZZZ�JUHHQKRXVHJDVHV�QO�3OHDVH� QRWH� WKDW� WKH� PHWKRGRORJ\� XVHG� IRU� WKH� µW��¶� LQYHQWRU\� IRU� WKH� ODVW�EXW�RQH�\HDU� LV� RIWHQVRPHZKDW�GLIIHUHQW�IURP�WKH�PHWKRGRORJLFDO�GHVFULSWLRQV�LQ�WKHVH�UHSRUWV��)RU�WKH�ODWHVW�\HDU�WKH�PHWK�RGRORJ\�LV�RIWHQ�SDUWO\�EDVHG�RQ�H[WUDSRODWLRQ��VLQFH�QRW�DOO�DQQXDO�VWDWLVWLFV�DQG�\HDU�VSHFLILF�HPLVVLRQIDFWRUV�PD\�EH�DYDLODEOH�LQ�WLPH��VHH�$QQH[HV���DQG����6HYHUDO� VSHFLILF� IHDWXUHV� RI� WKH�1HWKHUODQGV� FRXQWU\�VSHFLILF�PHWKRGRORJ\� DUH� VXPPDULVHG� EHORZ�ZKLOH�7DEOH� ���� VKRZV� WKH�&5)�6XPPDU\� �� WDEOH� IRU� WKH�PHWKRGV� DQG� HPLVVLRQ� IDFWRUV� XVHG��0DMRUPHWKRGRORJLFDO�FKDQJHV�FRPSDUHG�WR�WKH�SUHYLRXV�UHSRUW�VKRZ�� 5HFDOFXODWLRQ�RI�1�2 HPLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ������������������������EDVHG�RQ�WKHPHWKRG� IRU� ������ ����� DQG� ���������� �\HDUV� WKDW� ZHUH� UHFDOFXODWHG� SULRU� WR� WKH� SUHYLRXVVXEPLVVLRQ��� 5HFDOFXODWLRQ�RI�&+� DQG�1�2 HPLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ�������������� 5HYLVLRQ�RI�+)&�HPLVVLRQV�IRU�WKH�\HDUV�����������EDVHG�RQ�LPSURYHG�DQDO\VLV�RI�GDWD�� 5HYLVLRQ�RI�6)� HPLVVLRQV�IRU�WKH�\HDUV�����������EDVHG�RQ�LPSURYHG�DQDO\VLV�RI�GDWD�� 5HFDOFXODWLRQ� RI� WKH�12[ HPLVVLRQV� IURP� LQODQG� QDYLJDWLRQ� EDVHG� RQ� LPSURYHG� HPLVVLRQ� IDFWRUV�WRWDO�WLPH�VHULHV��� 5HFDOFXODWLRQ�RI�12[ HPLVVLRQV�IURP�µVPDOO�FRPEXVWLRQ�VRXUFHV¶��OHVV�WKDQ����0:��IRU�WKH�\HDUV�����������������DQG������EDVHG�RQ�QHZ�HPLVVLRQ�IDFWRUV�
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7DEOH������&5)�6XPPDU\�WDEOH���ZLWK�PHWKRGV�DQG�HPLVVLRQ�IDFWRUV�DSSOLHG

([SODQDWLRQ�RI�QRWDWLRQ�NH\V�XVHG�� WR�VSHFLI\�WKH�PHWKRG�DSSOLHG�' �,3&&�GHIDXOW���5$��5HIHUHQFH�$SSURDFK�7���,3&&�7LHU���7�D��7�E��7�F��,3&&�7LHU��D��7LHU��E�DQG�7LHU��F��UHVSHFWLYHO\�7���,3&&�7LHU���7���,3&&�7LHU���& �&25,1$,5���&6 �&RXQWU\�6SHFLILF���0 �0RGHO�
� WR�VSHFLI\�WKH�HPLVVLRQ�IDFWRU�XVHG�' �,3&&�GHIDXOW�& �&25,1$,5�&6 �&RXQWU\�6SHFLILF�36��3ODQW�6SHFLILF�0 �0RGHO��
� RWKHU�NH\V���12� �1RW�2FFXUULQJ��1(� �1RW�(VWLPDWHG��,(� �,QFOXGHG�(OVHZKHUH�
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������ &DUERQ�GLR[LGH�HPLVVLRQV
&DUERQ�GLR[LGH�HPLVVLRQV�DULVH�PDLQO\�IURP�WKH�FRPEXVWLRQ�RI�IXHO�DQG�DUH�FDOFXODWHG�RQ�WKH�EDVLV�RIGHWDLOHG�HQHUJ\�VWDWLVWLFV�DQG�FDUERQ�FRQWHQW�RI�WKH�HQHUJ\�FDUULHUV��+RZHYHU��DERXW�����RI�HPLVVLRQVIURP� SXEOLF� HOHFWULFLW\� SURGXFWLRQ�� UHILQHULHV�� ODUJH� LQGXVWULHV� DQG� ZDVWH� LQFLQHUDWLRQ� DUH� GLUHFWO\UHSRUWHG�E\�LQGLYLGXDO�FRPSDQLHV��7KLV�SDUW�RI�WKH�3(5�LV�FDOOHG�µ(5�,¶��)RU�WKHVH�VHFWRUV��WKH�UHPDLQGHURI WKH� HPLVVLRQV� LV� FDOFXODWHG� RQ� WKH� EDVLV� RI� FDOFXODWHG� UHPDLQLQJ� IXHO� FRQVXPSWLRQ� �GLIIHUHQFH� LQQDWLRQDO�HQHUJ\�VWDWLVWLFV�IRU�WKH�VHFWRU�DQG�HQHUJ\�FRQVXPSWLRQ�UHSRUWHG�E\�WKHVH�ODUJH�FRPSDQLHV��DQGVWDQGDUG�HPLVVLRQ�IDFWRUV�)RU�WKH�FDOFXODWLRQ�RI�WKH�FDUERQ�VWRUDJH�LQ�WKH�,3&&�5HIHUHQFH�$SSURDFK�IRU�&2�� FDUERQ�VWRUDJHIUDFWLRQV�LQ�SURGXFWV�OLNH�SODVWLFV�DQG�ELWXPHQ�ZHUH�WDNHQ�IURP�DQ�DQDO\VLV�RI�SHWURFKHPLFDO�SURGXFWV�KDOI�SURGXFWV�DQG�IHHGVWRFN�XVH��RI�HQHUJ\�FDUULHUV��E\�*LHOHQ���������7KLV�UHIHUHQFH�FDOFXODWLRQ�LV�DOVRXVHG�WR�FDOFXODWH�WKH�UHPDLQGHU�RI�IHHGVWRFN�HPLVVLRQV��ZKHUH�WRWDO�&2� IURP�IHHGVWRFNV�UHSRUWHG�E\�WKHFKHPLFDO� LQGXVWU\� LV� OHVV� WKDQ� WKH� UHIHUHQFH� YDOXH� FDOFXODWHG� ZLWK� WKH� 7LHU� �� PHWKRG� LQ� WKH&2� 5HIHUHQFH�$SSURDFK� ,Q�DGGLWLRQ�� IRVVLO�EDVHG�&2� HPLVVLRQV� IURP�ZDVWH� LQFLQHUDWLRQ� �H�J�� SODV�WLFV��DUH�FDOFXODWHG�IURP�WKH�WRWDO�DPRXQW�RI�ZDVWH�LQFLQHUDWHG��VSOLW�LQWR���ZDVWH�W\SHV��HDFK�ZLWK�D�VSH�FLILF� FDUERQ� FRQWHQW� DQG� IUDFWLRQ� RI� IRVVLO� &� LQ� WRWDO� &�� EDVHG� RQ� DQ� DQDO\VLV� E\�'H� -DJHU� DQG�%ORN��������,Q�UHFHQW�\HDUV�WKLV�DPRXQWHG�WR�DERXW���0WRQ��7KH�IXHO�XVH�UHODWHG�WR�VWDWLVWLFDO�GLIIHUHQFHV�LVLQFOXGHG�DV�D�VRXUFH�RI�&2� IRU������������VLQFH�LW�ZDV�DVVXPHG�WKDW�WKH�DVVRFLDWHG�IXHO�XVH�LV�UHDO�DQGQRW DFFRXQWHG�IRU� LQ� LQGLYLGXDO�HQG�XVH�VHFWRUV��0RUH� LQIRUPDWLRQ�RQ� WKH�PHWKRGRORJ\� IRU� HVWLPDWLQJ&2� HPLVVLRQV�IURP�IRVVLO�IXHO�FRPEXVWLRQ�LV�SURYLGHG�LQ�$QQH[�����)LQDOO\�� D� WHPSHUDWXUH� FRUUHFWLRQ� RI� IXHO� XVH� IRU� VSDFH� KHDWLQJ� LV� DSSOLHG� IRU� �GRPHVWLF�� HQYLURQ�PHQWDO� SROLF\� SXUSRVHV�� EXW� RQO\� WR�&2� HPLVVLRQV� IURP� QDWXUDO� JDV� FRQVXPSWLRQ�� 7KH� UHVWULFWLRQ� WRQDWXUDO�JDV�LV�PDGH�EHFDXVH�WKLV�LV�E\�IDU�WKH�GRPLQDQW�IXHO�W\SH�IRU�VSDFH�KHDWLQJ��$�GHVFULSWLRQ�RI�WKLVPHWKRG�LV�SURYLGHG�LQ�$QQH[�����DQG�WKH�UHVXOW�RI�WKH�FDOFXODWLRQ�LV�SUHVHQWHG�LQ�6HFWLRQ�������

������ &2� IURP�VLQNV$W�SUHVHQW��WKH�1HWKHUODQGV�RQO\�HVWLPDWHV�&2� UHPRYDOV�IRU�/8&)�FDWHJRU\��$� )RU�WKH�SHULRG���������� SHULRG�WKH�GDWD�RQ�FDUERQ�VWRFN�DQG�FDUERQ�FKDQJHV�ZHUH�EDVHG�RQ�
� IRUHVW�DUHD��LQ�KD���� DYHUDJH�DQQXDO�JURZWK�E\�FDWHJRU\��LQ�P��KD�SHU�\HDU��� KDUYHVW�E\�FDWHJRU\��LQ�P��KD�SHU�\HDU��
1R�FRUUHFWLRQ�LV�PDGH�IRU�WKH�DPRXQW�RI�IXHOZRRG�KDUYHVWHG��VLQFH�WKLV�DPRXQW�LV�LPSOLFLWO\�LQFOXGHG�LQWKHVH�WKUHH�YDULDEOHV��)RU�IRUHVW�VWRFN�WKH�)$2�GHILQLWLRQ�LV�XVHG��EXW�IRU�WKH�ZRRG�YROXPH�D�WKUHVKROGOHYHO�RI���FP�GLDPHWHU�LV�XVHG�IRU�81)&&&�UHSRUWLQJ��$OO�FRQYHUVLRQ� IDFWRUV�KDYH�EHHQ�FKHFNHG� IRUUHSODFLQJ�,3&&�GHIDXOW�YDOXHV�E\�FRXQWU\�VSHFLILF�YDOXHV��,W�ZDV�GHFLGHG�WR�XVH�,3&&�GHIDXOW�YDOXHV�IRUDOO�YDULDEOHV��H[FHSW�IRU�WKH�FRQYHUVLRQ�UDWLR�IURP�YROXPH��LQ�P�� WR�GU\�PDWWHU��WRQQH�GP���IRU�ZKLFKWKH�1HWKHUODQGV�XVHV�PRUH�GHWDLOHG�ILJXUHV������DQG�����W�GP�P� IRU�FRQLIHURXV�DQG�EURDGOHDI�IRUHVW��UH�VSHFWLYHO\��6HH�$QQH[�����IRU�D�GHWDLOHG�GHVFULSWLRQ�

������ 0HWKDQH
0HWKDQH� IURP� IXHO� FRPEXVWLRQ� LV� HVWLPDWHG�XVLQJ� WKH� HQHUJ\� VWDWLVWLFV� DQG� HPLVVLRQ� IDFWRUV� IURP� WKHDQQXDO�(PLVVLRQ�0RQLWRU��ZLWK�ILJXUHV�SURYLGHG�E\�WKH�3ROOXWDQW�(PLVVLRQ�5HJLVWHU��3(5���5RDG�WUDIILFHPLVVLRQV�RI�&+� DUH�FDOFXODWHG�DQG�UHSRUWHG�DFFRUGLQJ� WR� WKH�5HYLVHG�,3&&�*XLGHOLQHV� �L�H�� LQLWLDOO\EDVHG�RQ�YHKLFOH�NP��WKHQ�FDOLEUDWHG�WR�IXHO�VXSSO\�VWDWLVWLFV���)RU�PRUH�GHWDLOV��ZH�UHIHU�WR�WKH�GHVFULS�WLRQ�SURYLGHG�IRU�&2�� )XJLWLYH�PHWKDQH�HPLVVLRQV�IURP�RLO�DQG�JDV�DUH�HVWLPDWHG�IRU�RQVKRUH�DQG�RII�VKRUH�VLWHV�VHSDUDWHO\�0HWKDQH�IURP�DJULFXOWXUH�LV�HVWLPDWHG�RQ�WKH�EDVLV�RI�HPLVVLRQ�IDFWRUV�GHYHORSHG�LQ� WKH�PHWKDQHEDFNJURXQG�GRFXPHQW�E\�9DQ�$PVWHO�HW�DO����������DQG�DJULFXOWXUDO�VWDWLVWLFV�IRU�DQLPDO�QXPEHUV�DQGPDQXUH�SURGXFWLRQ�IURP�6WDWLVWLFV�1HWKHUODQGV��&%6���)RU�GDLU\�DQG�QRQ�GDLU\�FDWWOH�WKH�HPLVVLRQ�IDF�WRUV�IRU�HQWHULF�IHUPHQWDWLRQ�DUH�EDVHG�RQ�DQ�,3&&�7LHU���DQDO\VLV�PDGH�IRU�1HWKHUODQGV¶�FDWWOH�LQ������7KHVH�HPLVVLRQ�IDFWRUV�DUH�XVHG��IRU�VXEVHTXHQW�\HDUV��KRZHYHU��VSHFLILF�IDFWRUV�DUH�DSSOLHG�WR���DQG��VXEFDWHJRULHV�ZLWKLQ�GDLU\�DQG�QRQ�GDLU\�FDWWOH��UHVSHFWLYHO\��7KH�FDOFXODWLRQ�RI�DQLPDO�PDQXUH�SURGXF�WLRQ�DQG�ZDVWH�PDQDJHPHQW�V\VWHPV�LV�GHVFULEHG�LQ�9DQ�GHU�+RHN��������
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0HWKDQH� HPLVVLRQV� IURP� ODQGILOOV� DUH� FDOFXODWHG� XVLQJ� D� ILUVW�RUGHU� GHFRPSRVLWLRQ� PRGHO� �ILUVW�RUGHU�GHFD\�IXQFWLRQ��ZLWK�DQQXDO�LQSXW�RI�WKH�WRWDO�DPRXQWV�GHSRVLWHG�DQG�FKDUDFWHULVWLFV�RI�WKH�ODQG�ILOOHG�ZDVWH�DQG�WKH�DPRXQW�RI�ODQGILOO�JDV�H[WUDFWHG��7KH�LQWHJUDWLRQ�WLPH�IRU�WKH�HPLVVLRQ�FDOFXODWLRQLV��IRU�DOO�\HDUV��WKH�SHULRG�IURP������WR�WKH�\HDU�IRU�ZKLFK�WKH�FDOFXODWLRQ�LV�PDGH��$�VPDOO�VRXUFH�LQWKH�ZDVWH�VHFWRU�LV�ZDVWHZDWHU�WUHDWPHQW� ZLWK�YHU\�VPDOO�HPLVVLRQV�GXH�WKH�KLJK�IUDFWLRQ�UHFRYHUHG�$ YHU\�VPDOO�VRXUFH�LGHQWLILHG�LQ�WKH�1HWKHUODQGV�LV�GHJDVVLQJ�RI�GULQNLQJ�ZDWHU� UHSRUWHG�LQ�6HFWRU�� 7KH�UHGXFHG�PHWKDQH�HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV�DUH�UHJDUGHG�DV�µQDWXUDO¶��QRQ�DQWKURSRJHQLF�DQG�DUH�HVWLPDWHG�RQ�WKH�EDVLV�RI�WKH�PHWKDQH�EDFNJURXQG�GRFXPHQW��9DQ�$PVWHO�HW�DO�� �������6LQFHWKH�,3&&�PHWKRGRORJ\�RQO\�FRQVLGHUV�&2� VLQNV�� WKHVH�UHGXFHG�&+� HPLVVLRQV�KDYH�EHHQ�LQFOXGHG�LQWKH� µQDWXUDO� HPLVVLRQV¶� WRWDO�� DOWKRXJK� WKH\� DFW� DV� D�PHWKDQH� VLQN��7KHUHIRUH� WKH\� DUH�QRW� UHSRUWHG� DVDQWKURSRJHQLF�HPLVVLRQV�XQGHU�,3&&�FDWHJRU\����2WKHU�µQDWXUDO�HPLVVLRQV¶�DUH�PHWKDQH�HPLVVLRQV�IURPZHWODQGV�DQG�ZDWHU�

������ 1LWURXV�R[LGH
1�2 HPLVVLRQV�IURP�IXHO�FRPEXVWLRQ�LV�HVWLPDWHG�XVLQJ�WKH�HQHUJ\�VWDWLVWLFV�DQG�HPLVVLRQ�IDFWRUV�IURPWKH�DQQXDO�(PLVVLRQ�0RQLWRU��ZLWK�ILJXUHV�SURYLGHG�E\�WKH�(PLVVLRQ�5HJLVWUDWLRQ�V\VWHP��3(5���5RDGWUDIILF�HPLVVLRQV�RI�1�2 DUH�FDOFXODWHG�DQG�UHSRUWHG�DFFRUGLQJ�WR�WKH�5HYLVHG�,3&&�*XLGHOLQHV��L�H��LQL�WLDOO\�EDVHG�RQ�YHKLFOH�NP��WKHQ�FDOLEUDWHG�WR�IXHO�VXSSO\�VWDWLVWLFV���IRU�PRUH�GHWDLOV�ZH�UHIHU�WR�WKH�GH�VFULSWLRQ�SURYLGHG� IRU�&2�� )RU�PRUH�GHWDLOV� RQ� WKH� HPLVVLRQ� IDFWRUV� IURP� URDG� WUDQVSRUW�ZH� UHIHU� WR6HFWLRQ�����1�2 HPLVVLRQV� IURP� WKH�SURGXFWLRQ�RI�FKHPLFDOV� LQFOXGH�1�2 IURP�QLWULF�DFLG�� FDSURODFWDP�SUR�GXFWLRQ�DQG�VROYHQWV��DV�UHSRUWHG�E\�WKH�PDQXIDFWXULQJ�LQGXVWU\�DQG�LQFOXGHG�LQ�WKH�1HWKHUODQGV¶�(PLV�VLRQ�5HJLVWUDWLRQ�V\VWHP��3(5���6SDNPDQ�HW�DO����������,W�DOVR�LQFOXGHV�1�2 HPLVVLRQV�IURP�SURGXFW�XVHFRPSULVH�1�2 XVHG�DV�DQDHVWKHVLD�DQG�DV�SURSHOOLQJ�DJHQW�LQ�DHURVRO�FDQV�7KH� QLWURXV� R[LGH� HPLVVLRQV� IURP� DJULFXOWXUH� DUH� EDVHG� RQ� WKH�PHWKRGV� GHVFULEHG� LQ� WKH� QLWURXVR[LGH�EDFNJURXQG�GRFXPHQW�E\�.URH]H���������7KH�FDOFXODWLRQ�RI�DQLPDO�PDQXUH�SURGXFWLRQ�DQG�ZDVWHPDQDJHPHQW�V\VWHPV� LV�GHVFULEHG� LQ�9DQ�GHU�+RHN� �������� ,QGLUHFW�1�2 HPLVVLRQV� IURP�DWPRVSKHULFGHSRVLWLRQ�KDYH�QRW�\HW�EHHQ�HVWLPDWHG��2WKHU�LQGLUHFW�1�2 HPLVVLRQV�DUH�HLWKHU�LQFOXGHG�XQGHU�µ%DFN�JURXQG�DJULFXOWXUDO� VRLOV¶� ��'��RU DV� µ3ROOXWHG� VXUIDFH�ZDWHU¶� �����7KHVH� µEDFNJURXQG¶� HPLVVLRQV� LQ�FOXGH�1�2 HPLVVLRQV�IURP�FXOWLYDWLRQ�RI�KLVWRVROV�DQG�HPLVVLRQV�IURP�PDQXUH�DQG�IHUWLOLVHU�DSSOLFDWLRQVLQ�WKH�SDVW��7KLV�LV�WR�UHIOHFW�WKDW�DJULFXOWXUDO�VRLO�HPLVVLRQV�ZLOO�QRW�VWRS�ZKHQ�DJULFXOWXUDO�DFWLYLWLHV�DUHVWRSSHG��(PLVVLRQV�IURP�FURS�UHVLGXHV�OHIW�LQ�WKH�ILHOG�DUH�DOVR�LQFOXGHG�7KH�ODWWHU�FDWHJRU\���µ3ROOXWHG�VXUIDFH�ZDWHU¶�LV�D�IL[HG�YDOXH�WKDW�FRPSULVHV�OHDFKLQJ�DQG�UXQ�RIIIURP�DOO�DQWKURSRJHQLF�DFWLYLWLHV�� LQFOXGLQJ�KXPDQ�VHZDJH��6LQFH� WKLV� ILJXUH� LQFOXGHV�PRUH� WKDQ�RQO\DJULFXOWXUH�UHODWHG� HPLVVLRQV�� ZH� GR� QRW� UHSRUW� WKHVH� XQGHU� ��'� EXW� DV� D� VHSDUDWH� FDWHJRU\� µ�¶�� 1�2HPLVVLRQV�IURP�KXPDQ�VHZDJH�DUH�UHSRUWHG�SDUWO\�XQGHU�µ:DVWHZDWHU�KDQGOLQJ¶���%��DQG�SDUWO\�XQGHUFDWHJRU\���DV�µ3ROOXWHG�VXUIDFH�ZDWHU¶� )RU�PRUH�GHWDLOV�RQ� WKH�H[DFW�GHILQLWLRQ�RI�WKHVH� LQGLUHFW�1�2VRXUFH�WHUPV�ZH�UHIHU�WR�6SDNPDQ�HW�DO���������RU�WR�.URH]H��������

������ +)&V��3)&V�DQG�6)�%\�SURGXFW�+)&� DQG� 3)&� HPLVVLRQV� IURP�+&)&���� SURGXFWLRQ� DQG� SULPDU\� DOXPLQLXP� SURGXFWLRQ�UHVSHFWLYHO\��DUH�EDVHG�RQ�PHDVXUHG�GDWD�UHSRUWHG�E\�KDORFDUERQ�DQG�DOXPLQLXP�SURGXFLQJ�FRPSDQLHV�,Q�DGGLWLRQ��WKH�KDORFDUERQ�SURGXFHUV�UHSRUW�KDQGOLQJ�HPLVVLRQV�RI�+)&V�(PLVVLRQV� IURP� +)&� DQG� 3)&� FRQVXPSWLRQ� DUH� FDOFXODWHG� XVLQJ� 7LHU� �� DQG� FRXQWU\�VSHFLILFPHWKRGRORJLHV��DV�VXPPDULVHG�LQ�6HFWLRQ����� (PLVVLRQV�RI�6)� DUH�EDVHG�RQ�HVWLPDWHV�RI�6)� FRQVXPS�WLRQ�IRU� WKH�H[LVWLQJ�VWRFN�RI�*DV� ,QVXODWHG�6ZLWFKJHDU� �*,6��HTXLSPHQW��DGGLWLRQ�RI�QHZ�*,6�HTXLS�PHQW� DQG�PDQXIDFWXULQJ�RI�*,6�HTXLSPHQW� IRU� VHPLFRQGXFWRU�PDQXIDFWXUH� DQG� IRU� WKH� SURGXFWLRQ� RI6)� FRQWDLQLQJ�VRXQGSURRI�GRXEOH�JOD]HG�ZLQGRZV��7KH� ODWWHU� VRXUFH�KDV�EHHQ� LQFOXGHG� IRU������RQ�ZDUGV��,Q�6SDNPDQ�HW�DO�������� WKH�PHWKRGRORJLHV�DUH�GHVFULEHG�LQ�PRUH�GHWDLO�

������ 'DWD�VRXUFHV
7KH�IROORZLQJ�SULPDU\�GDWD�VRXUFHV�VXSSO\�WKH�DQQXDO�DFWLYLW\�GDWD�XVHG�LQ�WKH�HPLVVLRQ�FDOFXODWLRQV�
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� IRVVLO� IXHO� GDWD�� �D�� DQQXDO� LQYHQWRU\� UHSRUWV� E\� LQGLYLGXDO� ILUPV� �LQFOXGLQJ� ELRIXHO� GDWD��� �E�� QD�WLRQDO�HQHUJ\�VWDWLVWLFV�IURP�&%6��1DWLRQDO�(QHUJ\�6WDWLVWLFV��(QHUJ\�0RQLWRU����F��DJULFXOWXUDO�JDVFRQVXPSWLRQ��/(,��� UHVLGHQWLDO�ELRIXHO�GDWD���D��DQQXDO�VXUYH\�RI�UHVLGHQWLDO�ZRRGVWRYH�DQG�ILUHSODFH�SHQHWUDWLRQ�E\�WKH$VVRFLDWLRQ� IRU� &RPIRUWDEOH� /LYLQJ� �LQ�'XWFK��9HUHQLJLQJ�&RPIRUWDEHO�:RQHQ��� �E�� D� VXUYH\� LQ���� RQ�ZRRG�FRQVXPSWLRQ�E\�UHVLGHQWLDO�ZRRGVWRYH�DQG�ILUHSODFH�RZQHUV�E\�WKH�6WRYH�DQG�6WDFN$VVRFLDWLRQ��LQ�'XWFK��9HUHQLJLQJ�YDQ�+DDUG�HQ�5RRNNDQDDO��9+5��� WUDQVSRUW�VWDWLVWLFV��PRQWKO\�VWDWLVWLFV�IRU�WUDIILF�DQG�WUDQVSRUWDWLRQ�IURP�&%6�� LQGXVWULDO�SURGXFWLRQ�VWDWLVWLFV���D��DQQXDO�LQYHQWRU\�UHSRUWV�E\�LQGLYLGXDO�ILUPV���E��QDWLRQDO�VWDWLV�WLFV�IURP�&%6�� FRQVXPSWLRQ�RI�+)&V��DQQXDO�UHSRUWV�E\�WKH�.30*�DFFRXQWDQW�ILUP��RQO\�+)&�GDWD�DUH�XVHG�GXH�WRLQFRQVLVWHQF\�IRU�3)&V�DQG�6)� ZLWK�HPLVVLRQV�UHSRUWHG�RWKHUZLVH��� FRQVXPSWLRQ�HPLVVLRQV�RI�3)&V�DQG�6)�� UHSRUWHG�E\�LQGLYLGXDO�ILUPV�� DQDHVWKHWLF�JDV��GDWD�SURYLGHG�E\�+RHNORRV��WKH�PDMRU�VXSSOLHU�RI�WKH�JDV�� 1�2 FRQWDLQLQJ�VSUD\�FDQV��'XWFK�DVVRFLDWLRQ�RI�DHURVRO�SURGXFHUV��LQ�'XWFK��1HGHUODQGVH�$HURVRO9HUHQLJLQJ� 1$9��� DQLPDO�QXPEHUV��DJULFXOWXUDO�GDWDEDVH�IURP�&%6�/(,�'/2��ZLWK�GDWD�IURP�WKH�DJULFXOWXUDO�DQQXDOFHQVXV��� PDQXUH�SURGXFWLRQ�DQG�KDQGOLQJ��QDWLRQDO�VWDWLVWLFV�IURP�&%6�/(,�'/2�� IHUWLOLVHU�VWDWLVWLFV��DJULFXOWXUDO�VWDWLVWLFV�IURP�/(,�'/2�� IRUHVW�DQG�ZRRG�VWDWLVWLFV���D��IRUHVW�DUHD������DQG�������&%6��������DQG�'LUNVHQ�HW�DO����������UH�VSHFWLYHO\�� VXSSOHPHQWHG� ZLWK� DJULFXOWXUDO� VWDWLVWLFV� RQ� RUFKDUGV� DQG� QXUVHULHV� IURP� /(,�&%6��������&%6���������������'DDPHQ��������DQG�(GHOHQERVFK�������� IRU� WKH�\HDUV� LQ�EHWZHHQ�� �E�VWHP� YROXPH�� DQQXDO� JURZWK� DQG� IHOOLQJV�� 6FKRRQGHUZRHUG� �������� 6WROS� ������� DQG� 'DDPHQ�������� ZDVWH�SURGXFWLRQ�DQG�KDQGOLQJ��:RUNLQJ�*URXS�RQ�:DVWH�5HJLVWUDWLRQ��:$5���&%6��5,90�� PHWKDQH�UHFRYHU\�IURP�ODQGILOOV��99$9��XQWLO��������5,90�HVWLPDWHV�IURP������
0DQ\� UHFHQW� VWDWLVWLFV� DUH� DYDLODEOH� RQ� WKH� LQWHUQHW� DW� WKH� VWDWLVWLFDO� ZHEVLWH� µ6WDWOLQH¶ RI� &%6�ZZZ�FEV�QO� DQG�DW� WKH�(QYLURQPHQWDO�'DWD�ZHEVLWH�RI�&%6�5,90��ZZZ�ULYP�QO���+RZHYHU��SOHDVHQRWH�WKDW�GRPHVWLFDOO\�VRPHWLPHV�GLIIHUHQW�XQLWV�DQG�GHILQLWLRQV�DUH�XVHG�WKDQ�XVHG�LQ�WKLV�UHSRUW��,Q�SDU�WLFXODU�IRU�&2� GDWD�DUH�SURYLGHG�ZLWK�RU�ZLWKRXW�WHPSHUDWXUH�FRUUHFWLRQ��ZLWK�RU�ZLWKRXW�RUJDQLF�&2�LQFOXGHG��ZLWK�RU�ZLWKRXW�/8&)�VLQNV�

���� %ULHI�GHVFULSWLRQ�RI�NH\�VRXUFH�FDWHJRULHV
)RU�SUHOLPLQDU\�LGHQWLILFDWLRQ�RI�VR�FDOOHG�µNH\�VRXUFHV¶�DFFRUGLQJ�WR�WKH�,3&&�*RRG�3UDFWLFH�DSSURDFK�,3&&�� ������� ZH� DOORFDWHG� WKH� QDWLRQDO� HPLVVLRQV� DFFRUGLQJ� WR� WKH� ,3&&¶V� SRWHQWLDO� NH\� VRXUFH� OLVWZKHUHYHU� SRVVLEOH�� 7KH� 1HWKHUODQGV� KDV� D� KLJK� VKDUH� RI� IHHGVWRFN� XVH� RI� IXHOV�� ZKLFK� LV� D� QRQ�FRPEXVWLRQ�FDWHJRU\�RI�&2�� WKHUHIRUH�� WKLV� VRXUFH� FDWHJRU\�KDV�EHHQ�DGGHG� WR� WKH� OLVW��$�QXPEHU�RIRWKHUV�FRXOG�QRW�EH�FOHDUO\�LGHQWLILHG�LQ�WKH�SUHVHQW�GDWDVHW��&RPSDUHG�ZLWK�WKH�SUHYLRXV�VXEPLVVLRQ�LWZDV�QRZ�SRVVLEOH�WR�LGHQWLI\�WKH�SRVVLEOH�NH\�VRXUFH�&2� HPLVVLRQV�IURP�LURQ�DQG�VWHHO�SURGXFWLRQ��7KH,3&&�7LHU���PHWKRG�FRQVLVWV�RI�UDQNLQJ�WKLV�OLVW�RI�VRXUFH�FDWHJRU\�JDV�FRPELQDWLRQV��IRU�WKH�FRQWULEX�WLRQ�WR�ERWK�WKH�QDWLRQDO�WRWDO�DQQXDO�HPLVVLRQV�DQG�WKH�QDWLRQDO�WRWDO�WUHQG�7KH�UHVXOWV�RI�WKHVH�OLVWLQJV�DUH�SUHVHQWHG�LQ�$QQH[��� WKH�ODUJHVW�VRXUFHV�RI�ZKLFK�WKH�WRWDO�DGGV�XSWR�����RI�WKH�QDWLRQDO�WRWDO�DUH����VRXUFHV�IRU�DQQXDO�OHYHO�DVVHVVPHQW�DQG����VRXUFHV�IRU�WKH�WUHQG�DV�VHVVPHQW�RXW�RI�D�WRWDO�RI����VRXUFHV��%RWK�OLVWV�FDQ�EH�FRPELQHG�WR�JHW�DQ�RYHUYLHZ�RI�VRXUFHV��ZKLFKPHHW�DQ\�RI�WKHVH�WZR�FULWHULD��7KH�,3&&�7LHU���PHWKRG�IRU�LGHQWLILFDWLRQ�RI�NH\�VRXUFHV�UHTXLUHV� WKHLQFRUSRUDWLRQ�RI�WKH�XQFHUWDLQW\�WR�HDFK�RI�WKHVH�VRXUFHV�EHIRUH�RUGHULQJ�WKH�OLVW�RI�VKDUHV��7KLV�KDV�EHHQGRQH XVLQJ� WKH�XQFHUWDLQW\�HVWLPDWHV�GLVFXVVHG�DERYH��7KH� UHVXOWV�RI� WKH�7LHU���DQG�7LHU��� OHYHOV�DQGWUHQG�DVVHVVPHQW�DUH�VXPPDULVHG�LQ�7DEOH����� $V�FRXOG�EH�H[SHFWHG��WKH�7LHU���OHYHO�DQG�WUHQG�DVVHVV�PHQW�LQFUHDVH�WKH�LPSRUWDQFH�RI�VPDOO�VRXUFHV�WKDW�DUH�UHODWLYHO\�YHU\�XQFHUWDLQ��6RPH�RI�WKHVH�VRXUFHVDUH�EHORZ�WKH�����FXW�RII�OLQH�LQ�WKH�7LHU���DVVHVVPHQW�DUH�VKLIWHG�DERYH�WKLV�OLQH�LQ�WKH�7LHU���DVVHVV�PHQW�

http://www.rivm.nl/environmentaldata/
http://statline.cbs.nl/StatWeb/Start.asp?lp=Search/Search&LA=EN&DM=SLEN
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7DEOH������3UHOLPLQDU\�NH\�VRXUFH�LGHQWLILFDWLRQ�XVLQJ�WKH�,3&&�7LHU���DQG���DSSURDFK
,3&& *DV 6RXUFH�FDWHJRU\��NH\�VRXUFH� �EROG� .H\��/�7�7LHU� 7LHU�� 7LHU�� 0HWKRG�7LHU (PLVVLRQ�IDFWRU

(1(5*<�6(&725
�$� &2� (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ���(QHUJ\�,QGXVWULHV .H\��/�7� /��7 /��7 &6��7� 36��&6
�$� &2� (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ���0DQXIDFWXULQJ�,QGXVWULHV�DQG�&RQVWU� .H\��/�7� /��7 /��7 &6��7� 36��&6
�$� &2� (PLVVLRQV�IURP�LURQ�DQG�VWHHO�LQGXVWU\ .H\��/��7�� /��7 &6��7� 36��&6
�$� &2� )HHGVWRFN�JDV .H\��/�7�� /��7 / &6��7� 36��&6
�$� &2� )HHGVWRFN�RLO .H\��/�7�� /��7 / &6��7� 36��&6
�$� &2� )HHGVWRFN�FRDO 1RQ�NH\ &6��7� 36��&6
�$� &2� 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV .H\��/�7� /��7 /��7 &6��7���%R[��� &6
�$� &2� 0RELOH�FRPEXVWLRQ��ZDWHU�ERUQH�QDYLJDWLRQ .H\��/�� / &6��7� &6
�$� &2� 0RELOH�FRPXVWLRQ��DLUFUDIW .H\��7�� 7 &6��7� &6
�$� &2� 0RELOH�FRPEXVWLRQ��RWKHU .H\��/� / / &6��7� &6
�$� &+� 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV 1RQ�NH\ &6��7���URDG� &6
�$� &+� 0RELOH�FRPEXVWLRQ��RWKHU 1RQ�NH\ &6��7� &6
�$� 1�2 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV .H\��/�� / &6��7���URDG� &6
�$� 1�2 0RELOH�FRPEXVWLRQ��RWKHU 1RQ�NH\ &6��7� '
�$� &2� (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ���2WKHU�6HFWRUV .H\��/��7�� / 7 &6��7� 36��&6
�$ &+� (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��QRQ�&2� .H\��/�� / &6��7� 36��&6
�$ 1�2 (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��QRQ�&2� 1RQ�NH\ &6��7� 36��'

�%� &+� &RDO�PLQLQJ 1RW�2FFXULQJ 12
�%� DOO &RNH�SURGXFWLRQ� ,QFOXGHG�LQ��$� ,(
�%� &2� 0LVF��&2�������LQ�FDWHJRU\��%�� .H\��/�7� /��7 /��7 &6��7���!����7� &6
�%� &+� )XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV��JDV�SURGXFWLRQ .H\��/�7�� /��7 / &6��7� &6
�%� &+� )XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV��JDV�GLVWULEXWLRQ .H\��/�7�� /��7 / &6��7� &6
�%� &+� )XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV�RSHUDWLRQV��RWKHU 1RQ�NH\ &6��7� &6

,1'8675,$/�352&(66(6
�$ &2� (PLVVLRQV�IURP�FHPHQW�SURGXFWLRQ 1RQ�NH\ &6 36��&6
� &2� 2WKHU�LQGXVWULDO��&2� 1RQ�NH\ &6 36��&6
�$ &2� (PLVVLRQV�IURP�OLPH�FRQVXPSWLRQ ,QFOXGHG�LQ��* ,(
�% &2� &KHPLFDO�LQGXVWU\��IHHGVWRFN�XVH���1(8 ,QFOXGHG�LQ��$� ,(
�& &2� 0HWDO�SURGXFWLRQ��VWHHO�SURGXFWLRQ ,QFOXGHG�LQ��$� ,(
� &+� 2WKHU�LQGXVWULDO��&+� 1RQ�NH\ &6 36��&6
�% 1�2 (PLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ .H\��/�7�� /��7 / &6��7� 36
�* 1�2 2WKHU�LQGXVWULDO��1�2 ,QFOXGHG�LQ��% ,(
�& )�JDV 3)&�HPLVVLRQV�IURP�DOXPLQLXP�SURGXFWLRQ .H\��/�7�� /��7 / &6��7�	7�E 36
�( )�JDV +)&����HPLVVLRQV�IURP�+&)&����PDQXIDFWXUH .H\��7� 7 7 &6��7� 36
�( )�JDV +)&�E\�SURGXFW�HPLVVLRQV�IURP�+)&�PDQXIDFWXUH 1RQ�NH\ &6��7� 36
�) )�JDV (PLVVLRQV�IURP�VXEVWLWXWHV�IRU�2'6�VXEVWLWXWHV��+)& .H\��7��/�� 7 / 0��&6��7� &6
�) )�JDV 3)&�HPLVVLRQV�IURP�3)&�XVH 1RQ�NH\ 7�	7�E '
�) )�JDV 6)��HPLVVLRQV�IURP�6)��XVH .H\��/�� / 7�	7�E 36��&6��'

62/9(176�$1'�27+(5�352'8&7�86(
� &2� 0LVF��&2���PLQRU�SDUW�LQ�FDWHJRU\��� 1RQ�NH\ &6 &6
� &+� 6ROYHQWV�DQG�RWKHU�SURGXFW�XVH ,QFOXGHG�LQ�� ,(
� 1�2 0LVF��1�2 .H\��7�� / 7 &6��� &6

$*5,&8/785$/�6(&725
�$ &+� &+��HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ��FDWWOH .H\��/�7�� /��7 / ���7���7� &6
�$ &+� &+��HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ��VZLQH 1RQ�NH\ 7� '
�$ &+� &+��HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ��VKHHS 1RQ�NH\ 7� '
�$ &+� &+��HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ��RWKHU 1RQ�NH\ 7� '
�% &+� (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���FDWWOH .H\��/�� / &6��7� &6�� '��FRUUHFWHG�
�% &+� (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���VZLQH .H\��7��/�� 7 / &6��7� &6�� '��FRUUHFWHG�
�% &+� (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���SRXOWU\ 1RQ�NH\ &6��7� &6�� '��FRUUHFWHG�
�% &+� (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���RWKHU 1RQ�NH\ &6��7� &6�� '��FRUUHFWHG�
�% 1�2 (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW� 1RQ�NH\ &6��7� &6
�& &+� 5LFH�FXOWLYDWLRQ 1RW�2FFXULQJ 12
�' 1�2 'LUHFW�1�2�HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV .H\��/� / / &6��7�E &6
�' 1�2 ,QGLUHFW�1�2�HPLVVLRQV�IURP�QLWURJHQ�XVHG�LQ�DJULFXOWXUH .H\��/� / / &6��7�E &6
�( DOO 3UHVFULEHG�EXUQLQJ�RI�VDYDQQDV 1RW�2FFXULQJ 12
�) Q�&2� (PLVVLRQV�IURP�DJULFXOWXUDO�UHVLGXH�EXUQLQJ 1RW�2FFXULQJ 12

/8&)
�$ DOO /8&) 3DUWO\�HVWLPDWHG 3( 7� &6

:$67(�6(&725
�$ &+� &+��HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�VLWHV .H\��/�7� /��7 /��7 0��&6��7� &6
�% &+� (PLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ .H\��7�� 7 &6��7� &6
�% 1�2 (PLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ 1RQ�NH\ &6��7� &6
�& DOO (PLVVLRQV�IURP�ZDVWH�LQFLQHUDWLRQ ,QFOXGHG�LQ��$� ,(
�' &2� 0LVF��&2�������LQ�FDWHJRU\��'� 1RQ�NH\ &6 &6

27+(5
� &+� 0LVF��&+� 1RQ�NH\ &6��� &6
� 1�2 3ROOXWHG�VXUIDFH�ZDWHU .H\��/� / / &6��7�E &6

1RWLRQ�NH\V�
/��7� �/HYHO��7UHQG &6� �FRXQWU\�VSHFLILF 3$57� �3DUWLDO7�� �,3&&�7LHU�� 36� �3RLQW�VRXUFH ,(� �,QFOXGHG�(OVHZKHUH7�� �,3&&�7LHU�� '� �,3&&�6RXUFH�&DWHJRU\�'HIDXOW 12� �1RW�2FFXUULQJ
/HJHQG�IRU�QRWDWLRQ�NH\V�XVHG�IRU�PHWKRG�DQG�HPLVVLRQ�IDFWRUV��VHH�ERWWRP�SDUW�RI�WKH�WDEOH�DQG�WKH�IRRWQRWHV�RI�7DEOH����



5,90�5HSRUW�����������������������������������������1HWKHUODQGV�1,5��������������������������������������������������,1752'8&7,21

����

������ .H\�VRXUFH�LGHQWLILFDWLRQ�DQG�PHWKRGRORJLFDO�FKRLFH
7KH� UHVXOW� LV� D� OLVW� RI� DERXW���� VRXUFH� FDWHJRULHV�RXW�RI� D� WRWDO�RI���� WKDW� FRXOG�EH� LGHQWLILHG� DV� µNH\VRXUFHV¶�DFFRUGLQJ� WR�WKH�GHILQLWLRQ�RI� WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH� UHSRUW��'HSHQGLQJ�RQ�ZKDWFULWHULD� LV� XVHG� WR� GHWHUPLQH� WKHP� �OHYHO�� WUHQG�� RU� ERWK�� RU� TXDOLWDWLYH� FULWHULD� VXFK� DV� H[SHFWHG� KLJKJURZWK�RU�GHFUHDVH�UDWHV��PRUH�RU�OHVV�VRXUFH�FDWHJRULHV�DUH�VHOHFWHG��,Q�DQ\�FDVH��D�IHZ�FRQFOXVLRQV�FDQDOUHDG\�EH�GUDZQ�LQ�FRQQHFWLRQ�ZLWK�WKH�PHWKRGRORJ\�DQG�HPLVVLRQ�IDFWRU�W\SH�ODEHO�DGGHG�WR�7DEOH�����)RU�PDQ\�RI� WKH� FRXQWU\�VSHFLILF�PHWKRGV� WKH� DVVRFLDWHG� ,3&&�7LHU� VWLOO�KDV� WR� EH� GHWHUPLQHG�� EXW� LWVHHPV�FOHDU�WKDW�IRU�&+� IURP�QDWLRQDO�JDV�GLVWULEXWLRQ�DQG�&+� IURP�HQWHULF�IHUPHQWDWLRQ�RI�FDWWOH�IRULQVWDQFH�� WKH�PHWKRGV� XVHG�ZLOO� SUREDEO\� QHHG� WR� EH� LPSURYHG� LQ� IXWXUH�� +RZHYHU�� D� FRPSUHKHQVLYHDQDO\VLV�VWLOO�KDV�WR�EH�PDGH�

������ /LPLWDWLRQV
:H�UHFDOO�WKDW�7LHU���NH\�VRXUFH�DVVHVVPHQWV�DUH�VXEMHFW�WR�WKH�OLPLWDWLRQV�RI�WKH�7LHU���XQFHUWDLQW\�HVWL�PDWHV��DV�GLVFXVVHG�LQ�6HFWLRQ����� 1HYHUWKHOHVV��LW�SURYLGHV�FOHDU� LQGLFDWLRQV�RI�WKH�LQFUHDVLQJ� LPSRU�WDQFH�RI�VRPH�VPDOOHU�EXW�YHU\�XQFHUWDLQ�VRXUFHV��LQ�SDUWLFXODU�
� &+� IURP�PDQXUH�PDQDJHPHQW�RI�FDWWOH�DQG�VZLQH�� ,QGLUHFW�1�2 HPLVVLRQV�IURP�QLWURJHQ�XVHG�LQ�DJULFXOWXUH�

���� ,QIRUPDWLRQ�RQ�WKH�4$�4&�SODQ
7KH�SUHSDUDWLRQ�RI�WKH�JUHHQKRXVH�JDV�HPLVVLRQ�GDWD�LQ�WKH�&5)�ILOHV� LV�KLJKO\�UHODWHG�WR�WKH�QDWLRQDO3ROOXWDQW�(PLVVLRQ�5HJLVWHU��3(5���VHH�6HFWLRQ����� 7R�PHHW�WKH�81)&&&�DQG�(8�UHTXLUHPHQWV�DGGL�WLRQDO�DFWLRQV�DUH��VWLOO��QHFHVVDU\��,Q�WKH�IROORZLQJ�VHFWLRQ�ZH�ZLOO�SUHVHQW�LQIRUPDWLRQ�IRU�ERWK��LQWHU�UHODWHG��SURFHVVHV�LQ�VHSDUDWH�VHFWLRQV��2QH�GHDOV�ZLWK�WKH�3(5�DQG�WKH�RWKHU�ZLWK�WKH�1,5�DQG�WKH�&5)ILOHV�

������ 7KH�3ROOXWDQW�(PLVVLRQ�5HJLVWHU��3(5�
4XDOLW\�$VVXUDQFH�IRU�WKH�1HWKHUODQGV¶�3(5
7KH�3ROOXWDQW�(PLVVLRQ�5HJLVWHU� �3(5��SURFHVV�KDV�EHHQ� LQ� H[LVWHQFH� IRU�PDQ\� \HDUV� DQG� GHDOV�ZLWKRYHU�����GLIIHUHQW�SROOXWDQWV�IURP�SRLQW�VRXUFHV��DUHD�VRXUFHV�DQG�GLIIXVH�VRXUFHV��ZLWK�HPLVVLRQV�WR�DLU�ZDWHU�DQG�VRLO��,W�DOVR�LQFOXGHV�ZDVWH�KDQGOLQJ�GDWD��7KLV�HPLVVLRQ�LQYHQWRU\�SURFHVV�LV�RUJDQLVHG�DV�DSURMHFW�ZLWK�DQ�DQQXDO�F\FOH��5HTXLUHG�FKDQJHV�DQG�SULRULWLHV�IRU�LPSURYHPHQW�DUH�GLVFXVVHG�SULRU�WR�WKHQH[W�\HDU�RI�GDWD�FROOHFWLRQ��(DFK�\HDU�WKH�,QVSHFWRUDWH�RI�WKH�0LQLVWU\�RI�9520�FRPPLVVLRQV�712�WRGUDIW� D� GHWDLOHG� SODQ� IRU� WKH� FRPSLODWLRQ� RI� WKH� HPLVVLRQ� LQYHQWRU\� IRU� WKH� IRUWKFRPLQJ� \HDU� �H�J�:(0�&&'0���������7KLV�SURMHFW�SODQ�LQFOXGHV�UHVSRQVLELOLWLHV�RI�WKH�SDUWLHV�LQYROYHG��PHPEHUV�RI�WKH7DVN�)RUFHV��WKH�GLYLVLRQ�RI�WDVNV��WKH�VHOHFWLRQ�RI�VXEVWDQFHV�DQG�\HDUV��WKH�OLVW�RI�VRXUFH�FDWHJRULHV�DQGWKH�WLPH�VFKHGXOH��(DFK�7DVN�)RUFH�KDV�WDVN�WR�GHILQH�RU�XSGDWH�D�SURWRFRO�IRU�WKH�PRQLWRULQJ�SURFHVV�RIWKHLU�VSHFLILF�7DUJHW�6HFWRU��7KLV�SURWRFRO�FRYHUV�WKH�GDWD�FROOHFWLRQ��YDOLGDWLRQ��GDWD�VWRUDJH��GDWD�PDQ�DJHPHQW�DQG�GDWD�GLVVHPLQDWLRQ��DQG�LV�GRFXPHQWHG�LQ�D�UHSRUW�DQG�D�PHWD�LQIRUPDWLRQ�VKHHW��$W�WKH�HQGRI WKH�SURMHFW�� WKH�3(5�3URMHFW�*URXS��:(0��UHSRUWV�WKH�QHFHVVDU\� LPSURYHPHQWV� LGHQWLILHG�IRU�QH[W\HDU
V�HPLVVLRQ�LQYHQWRU\�XSGDWH�,Q� ����� WKH� TXDOLW\� DVVXUDQFH� V\VWHP� ,62� ����� ZDV� LQWURGXFHG� WR� DVFHUWDLQ� WKH� TXDOLW\� RI� WKHPRQLWRULQJ�SURFHVV�UHODWHG�WR�WKH�3(5��$OO�SURFHGXUDO�DFWLYLWLHV�E\�WKH�,QVSHFWRUDWH��712�DQG�5,90�DUHVXEMHFW�WR�WKLV�TXDOLW\�FRQWURO��DV�ZHOO�DV�WKH�PDLQWHQDQFH�RI�WKH�3(5�GDWDEDVH�E\�5,90��+RZHYHU��WKHDFWLYLWLHV�RI�DFWXDO�GDWD�FROOHFWLRQ�DQG�HPLVVLRQ�FDOFXODWLRQ�E\� WKH�7DVN�)RUFHV�DUH�QRW�\HW�SDUW�RI�WKHIRUPDO�,62�TXDOLW\�DVVXUDQFH�SURJUDPPH�
4XDOLW\�RI�$QQXDO�(QYLURQPHQWDO�5HSRUWV��0-9V�
$V�SUHVHQWHG�LQ�)LJXUH�����DQG�%R[�����WKH�$QQXDO�(QYLURQPHQWDO�5HSRUWV��LQ�'XWFK��µ0-9V¶� FRQWDLQWKH�GDWD�IRU�WKH�ODUJH�FRPSDQLHV�WKDW�IRUP�LQSXW�IRU�WKH�3(5��7KH������0-9V�ZHUH�DQDO\VHG�WR�HVWDEOLVK
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WKH�TXDOLW\�RI�WKH�GDWD��DV�LW�ZDV�WKH�ILUVW�WLPH�WKDW�WKH�ODUJH�FRPSDQLHV�KDG��E\�YLUWXH�RI�VWDWXWRU\�REOL�JDWLRQ��SUHSDUHG�WKLV�UHSRUW�WKHPVHOYHV��$QDO\VLV�RQ�WKHVH�0-9V�DQG�D�WUHQG�DQDO\VLV�RQ�HPLVVLRQ�GDWDIRU������DQG������IRU�����FRPSDQLHV�OHG�WR�GRXEWV�DERXW�WKH�TXDOLW\��)RU�H[DPSOH�&2� HPLVVLRQV�IRUWKHVH�����FRPSDQLHV�VKRZHG�UHGXFWLRQV�RI�����IURP������WR�������$GGLWLRQDO�LQ�GHSWK�UHVHDUFK�RQ���0-9V�ZDV�FRQGXFWHG��6RPH�GLIIHUHQFHV�EHWZHHQ������DQG������GDWD�FRXOG�EH�WUDFHG�EDFN�WR�FKDQJHV�LQSURGXFWLRQ�RI�HQHUJ\�XVH��WHFKQLFDO�LPSURYHPHQWV��SURGXFWLRQ�GLVWXUEDQFH�DQG�LPSURYHG�PHDVXUHPHQWV�$OVR�PLVWDNHV�LQ�XQLWV�DQG�FDOFXODWLRQV�HWF��ZHUH�VKRZQ��2YHUDOO�WKH�LPSURYHG�GDWD�IRU�WKHVH�FRPSDQLHVUHVXOWHG�LQ�D�QHZ�ILJXUH�IRU�&2� HPLVVLRQV��QRW�D�����UHGXFWLRQ��EXW�����+HVOLQJD������D��$Q� LQYHVWLJDWLRQ�ZDV�DOVR�PDGH�RI� WKH�TXDOLW\�RI�0-9V� VXEPLWWHG�RQ������HPLVVLRQV� �+HVOLQJD�����E���7KH�HQHUJ\�LQSXW��VSHFLILHG�E\�IXHO�W\SH��VKRXOG�EH�UHSRUWHG�LQ�WKH�0-9��,W�ZDV�FRQFOXGHG�WKDWRQO\�����RI� WKLV�GHWDLOHG� LQIRUPDWLRQ�FRXOG�RQO\�EH�XVHG��0RUHRYHU�� WKLV� LQIRUPDWLRQ� LV�HVVHQWLDO� IRUDFWLYLW\�GDWD�DV�ZHOO�DV�IRU�WKH�FDOFXODWLRQ�RI�JUHHQKRXVH�JDV�HPLVVLRQV�� ,Q� WKH�0-9V�D�WRWDO�RI����7J&2� HPLVVLRQV�LV�UHSRUWHG��,Q�WKH�TXDOLW\�UHVHDUFK�LW�ZDV�FRQFOXGHG�WKDW�WKH�HQHUJ\�LQSXW�FRXOG�QRW�EHYHULILHG�IRU�����FRPSDQLHV�UHVSRQVLEOH�IRU����7J�&2�� LQ�SDUWLFXODU��IRU�VRPH�ODUJH�FRPSDQLHV�WKDW�NHSWWKHLU�HQHUJ\�GHWDLOV�FRQILGHQWLDO��7KLV�LV�DOVR�WKH�VLWXDWLRQ�IRU�12[� ���*J�RXW�RI�D�WRWDO�RI����*J�FRXOGQRW EH�YHULILHG��7KHVH�FRPPHQWV�RQ�WKH������DQG������GDWD�GR�QRW�QHFHVVDULO\�PHDQ�WKDW�WKHVH�GDWD�DUHZURQJ��EXW�WKDW�UHSRUWHG�HPLVVLRQV�FRXOG�QRW�EH�FURVV�FKHFNHG�ZLWK�XQGHUO\LQJ�IXHO�FRQVXPSWLRQ�GDWD�DWFRPSDQ\�OHYHO�7KH�,QVSHFWRUDWH�RI�WKH�0LQLVWU\�RI�9520�VWDUWHG�LPSURYHPHQW�DFWLRQV��,Q������WKH�GLIIHUHQW�UH�SRUWLQJ�IRUPDWV�IRU�WKH�0-9�ZHUH�FRQGHQVHG�WR�RQH�IRUPDW��ZKLFK�ZLOO�EH�XVHG�IRU�WKH�0-9�������,QWKLV�IRUPDW�WKH�FRPSDQLHV�ZLOO�KDYH�WR�UHSRUW�RQ�VHYHUDO�SURFHVVHV��7KLV�FODVVLILFDWLRQ�RI�WKH�SURFHVVHVPDNHV� WKH�GLIIHUHQFHV�EHWZHHQ�IXHO�FRPEXVWLRQ�DQG�QRQ�FRPEXVWLRQ�HPLVVLRQV�PRUH� WUDQVSDUHQW��7KH0LQLVWU\�RI�9520�ZLOO�DQQXDOO\�UHSRUW�WKH�SURJUHVV�LQ�WKLV�LPSURYHPHQW�SODQ��9520��������
'RFXPHQWDWLRQ�RI�PHWKRGRORJLHV�XVHG�LQ�WKH�3(5
7KH� PHWKRGRORJ\� IRU� FDOFXODWLQJ� HPLVVLRQV� WR� DLU� DQG� ZDWHU� LQ� WKH� 1HWKHUODQGV
� 3ROOXWDQW� (PLVVLRQ5HJLVWHU�KDV�LQ�WKH�FRXUVH�RI�WLPH�EHHQ�GHVFULEHG�LQ�D�QXPEHU�RI�UHSRUWV��DV�GRFXPHQWHG�EHORZ�� JHQHUDO�PHWKRGRORJLHV�DQG�GDWD�LQ�9DQ�GHU�0RVW�HW�DO���������>LQ�'XWFK@�� WKH�PHWKRGRORJ\�IRU�FDOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV�LQ�PRUH�GHWDLO�LQ�6SDNPDQ�HW�DO���������DQ�XSGDWH�RI�WKH������UHSRUW�>DYDLODEOH�LQ�'XWFK�DQG�(QJOLVK@�� VSHFLILF�FKDQJHV�LQ�PHWKRGV�RI�GDWDVHWV�LQ�WKH�DQQXDO�UHSRUWV�RQ�HPLVVLRQV�DQG�ZDVWH��H�J��.RFK�HWDO���������>LQ�'XWFK@��7KHVH�UHSRUWV�DOVR�VXPPDULVH�WKH�TXDOLW\�RI�QDWLRQDO�WRWDO�HPLVVLRQV�RI�VHYHUDOFRPSRXQGV�E\�D�TXDOLWDWLYH�FODVVLILFDWLRQ�EDVHG�RQ�H[SHUW�MXGJHPHQW�LQ�WHUPV�RI�VKDUHV�RI�TXDOLW\FODVVHV�$�WR�(�LQ�FRQIRUPLW\�ZLWK�(0(3�&25,1$,5�DQG�(3$�PHWKRGV��$�VXPPDU\�RI� WKHVH�UH�SRUWV�LV�DOVR�SXEOLVKHG�LQ�(QJOLVK��H�J��.RFK�HW�DO���������� D VHW�RI� VRXUFH� FDWHJRU\� UHSRUWV� GRFXPHQWLQJ� RU� VXPPDULVLQJ� WKH�PHWKRGRORJ\� XVHG� E\� WKH�7DVN)RUFHV�LV�SRVWHG�DW�D�QHZ�ZHEVLWH��VR�FDOOHG�PHWD�GDWD�ILOHV��>LQ�'XWFK��(QJOLVK�WUDQVODWLRQ�LQ�SUHSD�UDWLRQ@��712��������)LQDOO\��VLQFH������FKDQJHV�LQ�PHWKRGRORJLHV��GHYLDWLQJ�VRXUFH�GHILQLWLRQV�DQG�FKDQJHV�LQ�VRXUFH�DOOR�FDWLRQV�LQ�JUHHQKRXVH�JDV�HPLVVLRQV��KDYH�EHHQ�UHSRUWHG� LQ� WKH�DQQXDO�1DWLRQDO� ,QYHQWRU\�5HSRUWV�RQJUHHQKRXVH�JDV�HPLVVLRQV�LQ�WKH�1HWKHUODQGV��SUHSDUHG�DQG�FR�RUGLQDWHG�E\�5,90�IRU�VXEPLVVLRQ�WR�WKH81)&&&�DQG�WKH�(8�*UHHQKRXVH�*DV�0RQLWRULQJ�0HFKDQLVP�$W� WKH� HQG� RI� ����� WKH� PDLQ� GDWD� DQG� GRFXPHQWDWLRQ� ZDV� WR� EH� LQFOXGHG� LQ� D� QHZ� ZHEVLWHKWWS���GP�PLOLHXPRQLWRU�QHW� 7KLV�VLWH�LV�LQ�WKH�'XWFK�ODQJXDJH��EXW�DOVR�FRQWDLQV�WKH�(QJOLVK�UHSRUWV�WKDWWKH�&&'0�SXEOLVKHV��$OVR�WKH�GRFXPHQWDWLRQ�LQ�WKH�PHWD�GDWD�ILOHV��LQ�'XWFK��LV�QRZ�JHQHUDOO\�DYDLO�DEOH�RQ�DW�WKDW�VLWH��3OHDVH�QRWH�WKDW�DOO�HPLVVLRQ�GDWD�SURYLGHG�RQ�WKLV�ZHEVLWH�DUH�SUHVHQWHG�DFFRUGLQJ�WRWKH� QDWLRQDO� PHWKRG� �LQFOXGLQJ� HPLVVLRQV� IURP� ELRPDVV� DQG� QDWXUDO� HPLVVLRQV�� DQG� WKRVH� ZLWKRXW/8&)��� HPLVVLRQV� DFFRUGLQJ� WR� WKH� 81)&&&�,3&&� GHILQLWLRQV� FDQ� EH� IRXQG� DW� WKH� ZHEVLWHZZZ�JUHHQKRXVHJDVHV�QO�
7KH�4XDOLW\�&RQWURO��4&��DFWLYLWLHV�RI�WKH�3(5
7KH�4XDOLW\�&RQWURO� �4&��DFWLYLWLHV�RI�WKH�'XWFK�(PLVVLRQ�,QYHQWRU\�FDQ�EH�GLYLGHG� LQ� WKH�IROORZLQJSKDVHV�

http://www.greenhousegases.nl/
http://dm.milieumonitor.net/
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� 4&�E\�7DVN�)RUFHV�EHIRUH�GDWD�GHOLYHU\�WR�712��LQFOXGLQJ�4&�RQ�(5�,�GDWD��� 4&�E\�712�� 4&�E\�7DVN�)RUFHV�EHIRUH�WKH�WUHQG�YHULILFDWLRQ�ZRUNVKRS�� 4&�E\�7DVN�)RUFH�DQG�5,90�7DUJHW�6HFWRU�FR�RUGLQDWRUV�DW�WKH�ZRUNVKRS�DERYH�� 4&�RQ�WKH�,3&&�VXPPDU\�WDEOHV�LQFOXGHG�LQ�WKH�DQQXDO�(PLVVLRQ�0RQLWRU�UHSRUW�
7KH� GDWD� GHOLYHULHV� DQG� IHHGEDFN� WR� WKH�7DVN� )RUFHV� LV� SHUIRUPHG� LQ� DFFRUGDQFH�ZLWK� WKH� SURFHGXUHµ'DWD�KDQGOLQJ�DQG�SUHVHQWDWLRQ¶�IURP�WKH�TXDOLW\�DVVXUDQFH�V\VWHP�RI�WKH�1HWKHUODQGV�3ROOXWDQW�(PLV�VLRQ�5HJLVWHU��7KH�7DVN�)RUFHV�ILOOHG�D�VWDQGDUG�IRUPDW�GDWDEDVH�GHOLYHUHG�E\�712�ZLWK�HPLVVLRQ�GDWDIRU������������DQG������DQG� IRU� WKH�\HDUV������DQG�������$IWHU�D�FKHFN�RQ� WKH�HPLVVLRQ�ILOH�E\� WKH7DVN�)RUFH�EHIRUH�VXEPLVVLRQ��712�SHUIRUPHG�4&�DFWLYLWLHV�VXFK�DV�FKHFNV�RQ�FRPSOHWHQHVV��FRQVLV�WHQF\�DQG� IRUPDWV��7KH� �FRUUHFWHG��GDWD�ZHUH�SURFHVVHG� WR� D� FRPSUHKHQVLYH�GUDIW�GDWD� ILOH��7KH�7DVN)RUFHV�FDQ�DFFHVV�WKH�UHOHYDQW�HPLVVLRQV�LQ�WKH�GUDIW�GDWD�ILOH��ZKLFK�FDQ�EH�FRQVXOWHG�RQ�WKH�LQWHUQHW�E\WKH�7DVN�)RUFHV�LQ�RUGHU�WR�FKHFN�WKH�712�GDWD�KDQGOLQJ��2EVHUYHG�HUURUV�DQG�LQIRUPDWLRQ�DERXW�KRZWKH�TXDOLW\�FRQWUROV�DUH�SHUIRUPHG�E\�WKH�7DVN�)RUFHV�DUH�UHSRUWHG�WR�712��$OO�FRUUHFWLRQV�PDGH�LQ�WKHGUDIW�GDWD�ILOH�DUH�GRFXPHQWHG�DQG�DFFHVVLEOH�RQ�WKH�LQWHUQHW�IRU�WKH�7DVN�)RUFHV�,Q�-XO\������D�ZRUNVKRS�ZDV�KHOG�RQ�WUHQG�DQDO\VLV�RI�WKH�HPLVVLRQV�WR�DLU��7KH�7DVN�)RUFHV�ZHUHSURYLGHG�LQ�DGYDQFH�ZLWK�WKH�HPLVVLRQ�GDWD�LQ�WKH�QHZ�GUDIW�GDWD�ILOH�IRU�HDFK�VRXUFH�FDWHJRU\��LQFOXGLQJWKH�UHOHYDQW�WLPH�VHULHV���,Q�WKLV�ZD\�WKH�7DVN�)RUFHV�FRXOG�FKHFN�IRU�OHYHO�HUURUV�DQG�FRQVLVWHQF\�LQ�WKHDOJRULWKP�PHWKRG�XVHG�IRU�FDOFXODWLRQV�WKURXJKRXW�WKH�WLPH�VHULHV��7KH�7DVN�)RUFHV�SHUIRUPHG�FKHFNVIRU��DPRQJVW�RWKHUV��&2�� &+� DQG�1�2 HPLVVLRQV�IURP�DOO�VHFWRUV�IRU�WKH�\HDUV�����������������������DQG� ������ 7KH� WRWDOV� IRU� WKH� VHFWRUV� ZHUH� FRPSDUHG� ZLWK� ODVW� \HDU
V� GDWDVHW�� :KHUH� VLJQLILFDQWGLIIHUHQFHV�ZHUH�IRXQG��WKH�7DVN�)RUFHV�ORRNHG�DW�WKH�HPLVVLRQ�GDWD�LQ�PRUH�GHWDLO��7KH�UHVXOWV�RI�WKHVHFKHFNV�ZHUH�GLVFXVVHG�DW�WKH�ZRUNVKRS�712�DOVR�PDGH�WLPH�VHULHV�RI�HPLVVLRQV�SHU�VXEVWDQFH�IRU�WKH�LQGLYLGXDO�7DUJHW�6HFWRUV��7KH�7DVN)RUFH� PHPEHUV�� WKH� FKDLUPDQ� RI� WKH� 7DVN� )RUFH� DQG� WKH� 5,90� FR�RUGLQDWRU� RI� WKH� 7DUJHW� 6HFWRUH[DPLQHG�WKHVH�WLPH�VHULHV��6LQFH�WKH�DQQXDOO\�SXEOLVKHG�QDWLRQDO�HPLVVLRQV�UHSRUW��.RFK�HW�DO��������FRQWDLQV� WKH� ,3&&� 6XPPDU\� 7DEOHV� �$� IRU� WKH� ODVW� WKUHH� \HDUV�� WKH� HPLVVLRQV� IRU� WKHVH� \HDUV� KDYHVXEVHTXHQWO\�EHHQ�DJJUHJDWHG�LQ�WKH�IRUPDW�RI�,3&&�6XPPDU\�7DEOH��$��$�GLVWLQFW�GLIIHUHQFH�ZLWK�WKHQDWLRQDO�VHFWRUDO�UHSRUWLQJ�LV�WKDW�IRU�LQWHUQDWLRQDO�UHSRUWLQJ�DFFRUGLQJ�WR�WKH�,3&&�IRUPDW��WKH�VHFWRUDOHPLVVLRQ�VRXUFHV�RI�PRVW� VR�FDOOHG�7DUJHW�6HFWRUV�DUH�VSOLW� LQWR� IXHO�FRPEXVWLRQ� DQG�QRQ�FRPEXVWLRQHPLVVLRQV��7KHUHIRUH��WKH�HPLVVLRQV�GDWD�ZHUH�DOVR�FKHFNHG�DW�WKH�,3&&�UHSRUWLQJ�IRUPDW�OHYHO�IRU�RXW�OLHUV�LQ�WZR�ZD\V���D��WKH�OHYHOV�IRU������DQG������ZHUH�FRPSDUHG�ZLWK�WKH�WDEOH�SXEOLVKHG�WKH�SUHYLRXV\HDU���E��DQQXDO�WUHQGV�IRU�����������DQG�����������KDYH�EHHQ�FDOFXODWHG�DV�SHUFHQWDJHV�
%R[������5HVXOWV�RI�WKH�WUHQG�YHULILFDWLRQ�ZRUNVKRS
7ZHQW\�DFWLRQV�ZHUH� IRUPXODWHG�DQG�GLVFXVVHG�DW� WKH�ZRUNVKRS��7KRVH�UHOHYDQW� IRU�JUHHQKRXVH�JDVHV�DUH� OLVWHGEHORZ�
7DVN�)RUFH�RQ�(QHUJ\��,QGXVWU\�DQG�:DVWH�+DQGOLQJ��(1,1$��� 712�DFWLRQ��FRUUHFWLRQ�RI�HPLVVLRQV�RI�)�JDVHV�� &%6�DFWLRQ��FKHFN�&2� HPLVVLRQV�SHU�VHFWRU�EHFDXVH�RI�XQH[SHFWHG�WUHQGV��������������
7DVN�)RUFH�RQ�5HVLGHQWLDO��&RPPHUFLDO�DQG�&RQVWUXFWLRQ�VHFWRUV�� 712��5,90�DFWLRQ��FKHFN�1�2 IURP�DQDHVWKHVLD�
7DVN�)RUFH�RQ�7UDIILF�DQG�7UDQVSRUW�� 1R�DFWLRQ�
7DVN�)RUFH�RQ�$JULFXOWXUH�� 712�DFWLRQ��QR�SUREOHPV�REVHUYHG�RQ�JUHHQKRXVH�JDVHV�
$OO�7DVN�)RUFHV�� $FWLRQ��PHWKRGRORJLFDO�FKDQJHV�PXVW�EH�GRFXPHQWHG�LQ�PHWD�LQIRUPDWLRQ�GRFXPHQWV�DQG�VHQW�WR�712�

5HPDUNDEOH� WUHQG� FKDQJHV� REVHUYHG� ZHUH� QRWHG� DQG� GLVFXVVHG� DW� WKH� ZRUNVKRS�� UHVXOWLQJ� LQ� DQDFWLRQ�OLVW��VHH�%R[�������,WHPV�RQ�WKLV�OLVW�KDYH�WR�EH�SURFHVVHG�ZLWKLQ�WZR�ZHHNV�RU�EHFRPH�D�IRRWQRWHWKLV�\HDU��������DQG�ZLOO�EH�GHDOW�ZLWK�LQ�������:KHUH�WKH�7DVN�)RUFH�PHPEHUV�FRXOG�H[SODLQ�D�ODUJHFKDQJH�LQ�WKH�WUHQG��LW�ZDV�UHPRYHG�IURP�WKH�OLVW��,QH[SOLFDEOH�WUHQG�FKDQJHV�ZHUH�VWXGLHG�LQ�PRUH�GHWDLO
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DW�HPLVVLRQ�VRXUFH�OHYHO�DIWHU�WKH�ZRUNVKRS��3RLQWV�RI�VSHFLDO�LQWHUHVW�FRQFHUQLQJ�FRPEXVWLRQ�HPLVVLRQVZHUH�GLVFXVVHG�ZLWK�WKH�FKDLUPDQ�RI�WKH�7DVN�)RUFHV��,Q�VRPH�FDVHV�WKH�GLIIHUHQFHV�FRXOG�EH�H[SODLQHGRU WKH� HPLVVLRQ� ILJXUHV� ZHUH� FRUUHFWHG� DQG� VHQW� WR� WKH� FKDLUPHQ� RI� WKH� 7DVN� )RUFHV�� 7KH� SURSRVHGFKDQJHV�KDYH�EHHQ�VHQW�WR�WKH�FKDLUPHQ�RI�WKH�7DVN�)RUFHV�DQG�WKHQ�DSSURYHG�LQ�ZULWLQJ��7KH�QHZ�HPLV�VLRQ�GDWDEDVH�ZDV�WKHQ�VHQW�WR�712��ZKLFK�SURFHVVHG�WKH�VHFRQG�GDWD�GHOLYHU\�LQWR�D�QHZ�FRPSUHKHQ�VLYH�GDWD�ILOH��7KH�FKDLUPHQ�DSSURYHG�WKH�QHZ�GDWD�ILOH��DIWHU�ZKLFK�WKH�HPLVVLRQ�GDWD�ZHUH�UHOHDVHG�E\712�WR�WKH�SDUWLFLSDWLQJ�DJHQFLHV��)LQDOO\��WKH�7DVN�)RUFHV�PDGH�D�OLVW�RI�UHFRPPHQGHG�LPSURYHPHQWVIRU�QH[W�\HDU
V��������LQYHQWRU\�FRPSLODWLRQ�

������ 7KH�1DWLRQDO�,QYHQWRU\�5HSRUW�DQG�&5)�ILOHV
%XLOGLQJ�D�1DWLRQDO�6\VWHP
*UHHQKRXVH�JDV�HPLVVLRQ�GDWD�LQ�WKH�1HWKHUODQGV�DUH�SUHSDUHG�DV�SDUW�RI�WKH�3ROOXWDQW�(PLVVLRQ�5HJLVWHU�3(5���VHH�6HFWLRQ���������7KH�81)&&&��WKH�(8�DQG�WKH�.\RWR�3URWRFRO�DGGHG�DGGLWLRQDO�UHTXLUHPHQWVWR�WKH�3(5��)RU�H[DPSOH��VRPH�DGGLWLRQDO�JUHHQKRXVH�JDV�VRXUFHV�KDG�WR�EH�LQFOXGHG�DQG�WKH�PRQLWRULQJKDG�WR�EH�EURXJKW� LQ� OLQH�ZLWK�WKH�81)&&&�� ,3&&�DQG�(8�0RQLWRULQJ�0HFKDQLVP�UHTXLUHPHQWV��7RDFKLHYH�WKLV�DURXQG�WKH�\HDU������D�SURJUDPPH�ZDV�VWDUWHG�WR�DGDSW�WKH�PRQLWRULQJ�RI�JUHHQKRXVH�JDVHVLQ�WKH�1HWKHUODQGV�DQG�WUDQVIRUP�WKLV�WR�D�1DWLRQDO�6\VWHP�DV�LQ�$UWLFOH���RI�WKH�.\RWR�3URWRFRO�7KH�4XDOLW\�$VVXUDQFH��4$��SURFHVV�DQG�4XDOLW\�&RQWURO��4&��DFWLYLWLHV�DUH�LQFRUSRUDWHG�LQWR�WKHGHYHORSPHQW�RI�D�1DWLRQDO�6\VWHP��:H�ZLOO�VXPPDULVH�WKH�RYHUDOO�LQYHQWRU\�LPSURYHPHQW�SURJUDPPHDQG�WKUHH�VHOHFWHG�LVVXHV��WKH�PRQLWRULQJ�LPSURYHPHQW�SURJUDPPH��SURWRFROV�DQG�SURFHVV�GHVFULSWLRQV�DQG�D�GHYHORSPHQW�SURMHFW�IRU�D�4$�4&�V\VWHP��,Q�6HFWLRQ������ZH�ZLOO�SUHVHQW�WKHVH�HOHPHQWV�LQ�PRUHGHWDLO��:H�HODERUDWH�WKH�IROORZLQJ�4XDOLW\�&RQWURO�HOHPHQWV�LQ�VHSDUDWH�VHFWLRQV�
� WKH�LPSDFW�RI�WKH�TXDOLW\�RI�WKH�DQQXDO�HQYLURQPHQWDO�UHSRUWV�RQ�WKH�TXDOLW\�RI�WKH�GDWD�LQ�WKH�&5)ILOHV�� WKH�UHODWLRQVKLS�EHWZHHQ�WKH�YHULILFDWLRQ�SURFHVV�LQ�WKH�3(5�DQG�IRU�WKH�&5)�GDWD�DW�,3&&�VRXUFHFDWHJRU\�OHYHO�� WKH�GRFXPHQWDWLRQ�RI�WKH�SURFHVV�WR�FRPSOHWH�WKH�GDWD�LQ�WKH�&5)�ILOHV�
7KH�UHVSRQVHV�WR�WKH�LVVXHV�UDLVHG�LQ�81)&&&�UHYLHZV�RQ�WKH�1,5�DUH�GHVFULEHG�LQ�6HFWLRQ������
4XDOLW\�$VVXUDQFH�DV�SDUW�RI�EXLOGLQJ�D�1DWLRQDO�6\VWHP
7KH� 81)&&&� DQG� .\RWR� 3URWRFRO� DGGHG� DGGLWLRQDO� UHTXLUHPHQWV� WR� WKH� UHJXODU� HPLVVLRQ� LQYHQWRU\V\VWHP��3(5���7R�DFKLHYH�WKLV�LQ������D�SURJUDPPH�ZDV�VWDUWHG�WR�DGDSW�WKH�PRQLWRULQJ�RI�JUHHQKRXVHJDVHV�LQ�WKH�1HWKHUODQGV�DQG�WUDQVIRUPLQJ�WKLV�WR�D�1DWLRQDO�6\VWHP�DV�LQ�$UWLFOH���RI�WKH�.\RWR�3URWR�FRO��7KH�SURJUDPPH�LV�EHLQJ�LPSOHPHQWHG�XQGHU�UHVSRQVLELOLW\�RI�WKH�1HWKHUODQGV�0LQLVWU\�RI�6SDWLDO3ODQQLQJ��+RXVLQJ�DQG�WKH�(QYLURQPHQW��9520���ZKR�GHOHJDWHG�WKH�SUDFWLFDO�FR�RUGLQDWLRQ�WR�1RYHP�$Q� LQWHUGHSDUWPHQWDO� FRPPLWWHH�� WKH� :RUNLQJ� *URXS� (PLVVLRQ� 0RQLWRULQJ� RI� *UHHQKRXVH� *DVHV�:(%�� ZDV� FUHDWHG� WR� GLUHFW� WKH� DFWLRQV�� 0DQ\� LQVWLWXWHV� DUH� LQYROYHG� LQ� WKHVH� DFWLYLWLHV�� 7KH� SUR�JUDPPH�LV�VHW�XS�DV�D�WHPSRUDU\�VSHFLDO�DVVLJQPHQW��$OO�LPSURYHPHQWV�DQG�DUUDQJHPHQWV�ZLOO�HYHQWX�DOO\�EHFRPH�DQ�LQWHJUDO�SDUW�RI�WKH�ZLGHU�V\VWHP�RI�UHJXODU�HPLVVLRQ�PRQLWRULQJ��3(5��7KLV�SURJUDPPH�FRQVLVWV�RI� WKUHH�PDLQ� HOHPHQWV�� D�PRQLWRULQJ� LPSURYHPHQW� SURJUDPPH�� GHYHO�RSPHQW�RI�PRQLWRULQJ�SURWRFROV�DQG�SURFHVV�GHVFULSWLRQV��DQG�D�4$�4&�V\VWHP�DV�SDUW�RI�WKH�1DWLRQDO6\VWHP��7KH�PRQLWRULQJ�LPSURYHPHQW�SURJUDPPH�GHDOV�ZLWK�PHWKRGV��DFWLYLW\�GDWD�DQG�HPLVVLRQ�IDF�WRUV�WKDW�DUH�DVVHVVHG�DQG��ZKHUH�QHHGHG��DGDSWHG��7R�WKLV�HQG��D�VHULHV�RI�VWXGLHV�DQG�DFWLYLWLHV�DUH�EHLQJFDUULHG�RXW�WR�LPSURYH�±�ZKHUH�QHFHVVDU\�±�GDWD�TXDOLW\��PHWKRGRORJLHV��GRFXPHQWDWLRQ�DQG�GDWD�FRP�SLODWLRQ�SURFHGXUHV��7KH�HODERUDWLRQ�DQG�LPSOHPHQWDWLRQ�E\�SURWRFROV�DQG�SURFHVV�GHVFULSWLRQV�LQYROYHVDVVHVVLQJ�DQG��ZKHUH�QHHGHG��UHGHILQLQJ�SURFHVVHV��PHWKRGV��SURFHGXUHV��WDVNV��UROHV�DQG�UHVSRQVLELOLWLHVZLWK�UHJDUG�WR�LQYHQWRULHV�RI�JUHHQKRXVH�JDVHV��7KHVH�GLIIHUHQW�DVSHFWV�DUH�EHLQJ�ODLG�GRZQ�LQ�WUDQVSDU�HQW�GHVFULSWLRQV�DQG�SURFHGXUHV�LQ�VR�FDOOHG�µSURWRFROV¶�SHU�JDV�DQG�VHFWRU��DQG�LQ�SURFHVV�GHVFULSWLRQVIRU�RWKHU�UHOHYDQW�WDVNV�LQ�WKH�1DWLRQDO�6\VWHP�,Q�������D�WKUHH�SKDVH�SURMHFW�ZDV�VWDUWHG�WR�DGDSW�WKH�4$�4&�V\VWHP�IRU�XVH�LQ� WKH�1HWKHUODQGVJUHHQKRXVH�JDV�PRQLWRULQJ�DQG�1,5�&5)�SURFHVV��7KH�ILUVW�SKDVH��ILQLVKHG�HDUO\�������LQFOXGHG�DQ�DV�
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VHVVPHQW�RI�WKH�SUHVHQW�VLWXDWLRQ�DV�FRPSDUHG�WR�WKH�81)&&&�,3&&&�UHTXLUHPHQWV��7KH�VHFRQG�SKDVH�WR�EH�ILQDOLVHG�LQ�������LQYROYHV�WKH�HODERUDWLRQ�DQG�GHVFULSWLRQ�RI�UHOHYDQW�SURFHVVHV�DQG�SURFHGXUHV�LQFOXGLQJ�DGDSWDWLRQ�RI�WKH�SUHVHQW�VLWXDWLRQ��7KLV�ZRUN�LV�LQWHUUHODWHG�ZLWK�WKH�HODERUDWLRQ�RI�WKH�SURWR�FROV�DQG�LV�FR�RUGLQDWHG�E\�1RYHP�ZLWK� LQYROYHPHQW� IURP�WKH�0LQLVWU\�RI�9520�DQG�WKH�3(5��7KHWKLUG�SKDVH�FRPSULVHV� WKH� IRUPDO� DQG� OHJDO� DUUDQJHPHQWV�� QHHGHG� IRU� WKH� VWUXFWXUDO� HPEHGGLQJ� RI� WKH4$�4&�SURFHGXUHV��7KLV�ZLOO�EH�GRQH�LQ������������WRJHWKHU�ZLWK�WKH�OHJDO�HPEHGGLQJ�RI�WKH�SURWRFROVLQ�WKH�3(5�
4XDOLW\�RI�$QQXDO�(QYLURQPHQWDO�5HSRUWV��0-9V��DQG�&5)�ILOHV
)RU�WKH�\HDUV������DQG������������&5)�ILOHV�QRZ�DOVR�LQFOXGH�VHFWRUDO�EDFNJURXQG�GDWD��L�H��HPLVVLRQVSHU�IXHO�W\SH��IRU�µ)XHO�FRPEXVWLRQ¶���$�� 7KLV�LQFOXGHV�µ(QHUJ\�,QGXVWULHV¶���$���DQG�µ0DQXIDFWXULQJ,QGXVWULHV¶���$��� +RZHYHU��WKHVH�GDWD�DUH�RQO\�SUHVHQWHG�IRU�WKH�WKUHH�VSHFLILF�IXHO�W\SHV�LI�LQGLYLGXDOFRPSDQLHV� �LQ� WKH�0-9�� KDG� UHSRUWHG� &2� DQG� UHODWHG� IRVVLO� IXHO� FRQVXPSWLRQ� SHU� IXHO� W\SH� ZLWK� DSURSHU�PDWFK�� ,I� WKLV� VSHFLILFDWLRQ�ZDV�QRW� UHSRUWHG�RU�GLG�QRW�SURSHUO\�PDWFK�� IXHO� FRQVXPSWLRQ�DQG&2� HPLVVLRQV�ZHUH�DOORFDWHG�LQ�WKH�&5)�6HFWRUDO�%DFNJURXQG�7DEOHV�XQGHU�µ2WKHU�IXHOV¶� 7KLV�IUDFWLRQRI QDWLRQDO� WRWDO�&2� HPLVVLRQV� LQFUHDVHV� IURP�DERXW�����RI� IRVVLO�IXHO� UHODWHG� HPLVVLRQV� LQ� ����� WR����LQ������������DQG�WR�����LQ�������L�H��WKLV�SHUFHQWDJH�RI�QDWLRQDO�&2� HPLVVLRQV�FRXOG�QRW�EH�DO�ORFDWHG�WR�D�VSHFLILF�IXHO�W\SH�LQ�HLWKHU�HQHUJ\�VHFWRU�RU�PDQXIDFWXULQJ�LQGXVWU\�VHFWRU��7KHUHIRUH��GXH�WROLPLWHG�GDWD�TXDOLW\�DQG�FRPSOHWHQHVV�RI�SRLQW� VRXUFH�GDWD��XS� WR�����RI� WKH�QDWLRQDO�&2� HPLVVLRQVIURP�IRVVLO�IXHO�FRQVXPSWLRQ�KDV�EHHQ�LQFOXGHG�XQGHU�µ2WKHU�IXHOV¶� IRU�ZKLFK�QR�FRUUHFW�DQG�PHDQLQJ�IXO�VR�FDOOHG�µ,PSOLHG�(PLVVLRQ�)DFWRUV¶�FRXOG�EH�SURYLGHG�LQ�WKH�&5)��7KH�IROORZLQJ�WKUHH�JURXSV�RIHFRQRPLF�VHFWRUV�DFFRXQW�IRU�DOPRVW�DOO�RI�WKH�XQVSHFLILHG�HPLVVLRQV�LQ�������HDFK�FRQWULEXWLQJ�DERXWRQH�WKLUG�
� UHILQHULHV�DQG�LURQ�DQG�VWHHO�SURGXFWLRQ��RI�ZKLFK�DOO�&2� HPLVVLRQV�LQ������FRXOG�QRW���RU�FRXOG�QRWSURSHUO\���EH�DVVRFLDWHG�ZLWK�UHSRUWHG�IRVVLO�IXHO�FRQVXPSWLRQ�� SXEOLF�HOHFWULFLW\�SURGXFWLRQ�DQG� WKH�FKHPLFDO�LQGXVWU\�
3OHDVH�UHIHU�WR�WKH�UHOHYDQW�VHFWLRQV�LQ�&KDSWHUV���DQG���IRU�PRUH�GHWDLOV�
4$�DQG�YHULILFDWLRQ�RI�WKH�&5)�GDWD�DW�,3&&�VRXUFH�FDWHJRU\�OHYHO
$ GLVWLQFW�GLIIHUHQFH�ZLWK�WKH�QDWLRQDO�DQQXDO�HPLVVLRQV�UHSRUW��9DQ�+DUPHOHQ�HW�DO���������LV�WKDW�IRULQWHUQDWLRQDO� UHSRUWLQJ� DFFRUGLQJ� WR� WKH� ,3&&� IRUPDW�� WKH� VHFWRUDO� HPLVVLRQ� VRXUFHV�RI�PRVW� VR�FDOOHG7DUJHW�6HFWRUV�DUH�VSOLW�LQWR�IXHO�FRPEXVWLRQ�DQG�QRQ�FRPEXVWLRQ�HPLVVLRQV��7KHUHIRUH�� WKH�GDWD�ZHUHFKHFNHG�DW� WKH�UHSRUWLQJ�IRUPDW� OHYHO� IRU�RXWOLHUV� LQ� WZR�ZD\V�� �D�� WKH� OHYHOV� IRU������DQG������ZHUHFRPSDUHG�ZLWK�WKH�WDEOH�SXEOLVKHG�SUHYLRXVO\���E��DQQXDO�WUHQGV�IRU�������DQG�����������ZHUH�FDOFX�ODWHG�DV�SHUFHQWDJHV�7KH�1,5�FR�RUGLQDWRU�VXPPDULVHG�UHODWLYHO\�ODUJH�GLIIHUHQFHV�DQG�FRQWDFWHG�WKH�UHOHYDQW�VHFWRUDO�H[�SHUWV�RI�5,90�LQ�WKH�7DVN�)RUFHV�WR�FKHFN�WKH�FRUUHFWQHVV�RI�WKH�VRXUFH�DOORFDWLRQ�DQG�WKH�SODXVLELOLW\RI WKH�GLIIHUHQFH�IRU�DOO�IODJJHG�LWHPV��7KLV�UHVXOWHG�LQ�D�FRQILUPDWLRQ�RU�FRUUHFWLRQ��RI�WKH�,3&&�VRXUFHDOORFDWLRQ��IRU�H[DPSOH��DQG�LQ�H[SODQDWLRQV�LQ�WHUPV�RI�HLWKHU�D�GHOLEHUDWH�UHFDOFXODWLRQ�RU�D�SUREDEOHFDXVH�LQ�FDVH�RI�ODUJH�DQQXDO�FKDQJH���7KLV�KDV�EHHQ�GRQH�IRU�WKH�JUHHQKRXVH�JDVHV�&2�� &+� DQG�1�2�DV�ZHOO�DV�IRU�WKH�IRXU�SUHFXUVRU�JDVHV�)LQDOO\��LQ�SUHSDULQJ�WKH�&5)�GDWD�VHW��VLPLODU�WUHQG�DQG�OHYHO�FKHFNV�RI�RXWOLHUV�ZHUH�FDUULHG�RXW�DW�DPRUH�GHWDLOHG�OHYHO�RI�WKH�VXE�VRXUFHV�RI�DOO�VHFWRUDO�EDFNJURXQG�WDEOHV�

� DQQXDO�FKDQJHV�LQ�HPLVVLRQV�RI�WKH�VL[�JUHHQKRXVH�JDVHV�� DQQXDO�FKDQJHV�LQ�DFWLYLW\�GDWD�� DQQXDO�FKDQJHV�LQ�LPSOLHG�HPLVVLRQ�IDFWRUV�IRU�&2�� &+� DQG�1�2�� OHYHO�YDOXHV�RI�LPSOLHG�HPLVVLRQ�IDFWRUV��LQ�SDUWLFXODU��RI�&2� IURP�FRPEXVWLRQ�
7KH�DJHQF\�UHVSRQVLEOH�IRU�WKH�GDWD�HQWU\�FKHFNV�DOO�IODJJHG�LWHPV�IRU�FRUUHFWQHVV�RI�WKH�ILJXUHV�DQG�WKHSODXVLELOLW\� RI� WKH� GLIIHUHQFH�� $JDLQ�� UHPDLQLQJ� IODJJHG� LWHPV� DUH� FRPPXQLFDWHG� ZLWK� WKH� UHOHYDQW5,90�VHFWRUDO�H[SHUW�LQ�WKH�7DVN�)RUFHV�WR�H[SODLQ�WKH�PDUNHG�LWHPV��7KH�H[SODQDWLRQV�RI�ERWK�FKHFNVDUH�XVHG�WR�GRFXPHQW�WKH�GLIIHUHQFHV�ZLWK�WKH�SUHYLRXV�UHOHDVH�RI�WKH�&5)�LQ�WKH�UHFDOFXODWLRQ�WDEOHV�DQG
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WR�H[SODLQ�XQXVXDO�WUHQGV�LQ�WKH�1,5��7KHVH�DFWLYLWLHV�KDYH�EHHQ�GRFXPHQWHG�VLQFH�������VHH��IRU�H[DP�SOH��&RHQHQ�DQG�2OLYLHU��������
'RFXPHQWDWLRQ�RI�FRPSOHWLQJ�&5)�ILOHV
7KH�3(5�GDWDEDVH�GRHV�QRW�FRQWDLQ�DOO�LQIRUPDWLRQ�QHFHVVDU\�WR�ILOO�WKH�&5)�ILOHV��,Q�JHQHUDO��DGGLWLRQDOGDWD�DUH�QHHGHG�IRU�WKH�IROORZLQJ�IRXU�JURXSV�
� ,3&&�5HIHUHQFH�$SSURDFK�IRU�&2�� �IURP�IXHO�FRPEXVWLRQ��GHULYHG�IURP�WKH�QDWLRQDO�HQHUJ\�VWDWLV�WLFV��FRPSOHPHQWHG�ZLWK�GDWD�RQ�WKH�FDUERQ�FRQWHQW�RI�FUXGH�RLO��QDWXUDO�JDV�OLTXLGV�DQG�RWKHU�UHILQ�HU\�LQSXWV�� UHFDOFXODWLRQV��DQG�DGGLWLRQDO�GDWD��IRU�WKH�\HDUV�������������ZKLFK�ZHUH�QRW�FRQVLGHUHG�LQ�WKH�LQ�YHQWRU\�XSGDWH�SURMHFW�LQ������� IXOO� UHFDOFXODWLRQV� IRU� WKH� \HDUV�� ����������� ZKLFK� ZHUH� QRW� FRQVLGHUHG� LQ� WKH� LQYHQWRU\� XSGDWHSURMHFW�LQ�������WKH�VRXUFH�DOORFDWLRQ�IRU�WKHVH�\HDUV�LV�DOVR�PDGH�FRQVLVWHQW�ZLWK�WKH�SHULRG������������� GRFXPHQWDWLRQ�RQ�UHFDOFXODWLRQV�DV�GHVFULEHG�LQ�WKH�81)&&&�JXLGHOLQHV�DQG�WKH�,3&&�*RRG�3UDF�WLFH�UHSRUW��UHVSHFWLYHO\�- DGGLWLRQDO�DFWLYLW\�GDWD�IRU�WKH�DJULFXOWXUDO�VHFWRU��WKH�ZDVWH�VHFWRU�DQG�IXHO�FRPEXVWLRQ�- GDWD�UHODWHG�WR�/DQG�8VH�&KDQJH�DQG�)RUHVWU\��/8&)��VLQNV��&KDQJHV�LQ�WKH�GDWD�UHSRUWHG�LQ�WKH�SUHYLRXV�1,5�KDYH�WR�EH�UHSRUWHG�LQ�WKH�&5)�5HFDOFXODWLRQ�7DEOHV�D�E��VHH�$QQH[�������$OO�DFWLYLWLHV�DQG�GDWD�VRXUFHV�WR�FRPSOHWH�WKH������&5)�ILOHV�KDYH�EHHQ�GRFX�PHQWHG�LQ�&RHQHQ�DQG�2OLYLHU��������

���� *HQHUDO�XQFHUWDLQW\�HYDOXDWLRQ
7KH�,3&&�7LHU���PHWKRGRORJ\�IRU�HVWLPDWLQJ�XQFHUWDLQW\� LQ�DQQXDO�HPLVVLRQV�DQG�WUHQGV�KDV�UHFHQWO\
EHHQ�DSSOLHG� WR� WKH�PRUH�GHWDLOHG� ,3&&� OLVW� RI� SRVVLEOH� NH\� VRXUFHV� OLVWHG� LQ� ,3&&� ��������7KLV�ZDVGRQH�WR�JHW�D�PRUH�GHWDLOHG�ILUVW�RUGHU�HVWLPDWH�RI�WKH�XQFHUWDLQW\�LQ�WKH�DQQXDO�HPLVVLRQV�DV�ZHOO�DV�LQWKH�WUHQG��6HFRQGO\��WKHVH�XQFHUWDLQWLHV�FRXOG�EH�XVHG�IRU�D�ILUVW�7LHU���DQDO\VLV�WR�LGHQWLI\�µNH\�VRXUFHV¶DV�GHILQHG�LQ�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH�UHSRUW��,3&&���������+RZHYHU��VLQFH�NH\�VRXUFH�LGHQWL�ILFDWLRQ�FDQ�EH�GRQH�XVLQJ�PDQ\�PRUH�FULWHULD��LPSRUWDQW�IRU�PHHWLQJ�WKH�1DWLRQDO�6\VWHP�UHTXLUHPHQWV�WKH�LQIRUPDWLRQ�SUHVHQWHG�LQ�WKLV�VHFWLRQ�VKRXOG�RQO\�EH�FRQVLGHUHG�DV�D�ILUVW�VWHS�LQ�WKLV�SURFHVV�
������ 'DWD�XVHG
7R�HVWLPDWH�WRWDO�XQFHUWDLQW\�LQ�ERWK�DQQXDO�HPLVVLRQV�DQG�LQ�HPLVVLRQ�WUHQGV��ZH�DSSOLHG�WKH�,3&&�7LHU� XQFHUWDLQW\�DSSURDFK�DW�WKH�OHYHO�RI�WKH�,3&&�OLVW�RI�SRVVLEOH�NH\�VRXUFHV��VHH�6HFWLRQ�������7KH�HPLV�VLRQV�GDWD�IRU������DQG������ZHUH�WDNHQ�IURP�WKH�SUHOLPLQDU\�VXEPLVVLRQ�WR�WKH�(8�DQG�DOORFDWHG�WR�WKH,3&&� VRXUFH� FDWHJRU\� OLVW�� L�H��ZKHUH� WKHVH� HPLVVLRQV� FRXOG�EH� VHSDUDWHG� IRU� WKHVH� VRXUFH� FDWHJRULHV�+RZHYHU�� WKH� ,3&&� OLVW�ZDV� VOLJKWO\� DGMXVWHG�� ,Q� YLHZ�RI� WKH� LPSRUWDQFH� IRU� WKH�1HWKHUODQGV� RI�&2�IURP� IHHGVWRFNV� DQG� WKH� UHODWLYHO\� KLJK� XQFHUWDLQW\� LQ� WKHVH� HPLVVLRQV�� ZH� VHSDUDWHG� &2� IURP� QRQ�HQHUJ\�XVH�DQG�&2� IURP�IXHO�FRPEXVWLRQ�7KH� IROORZLQJ� LQIRUPDWLRQ� VRXUFHV� ZHUH� XVHG� IRU� HVWLPDWLQJ� WKH� XQFHUWDLQW\� LQ� DFWLYLW\� GDWD� DQGHPLVVLRQ�IDFWRUV��2OLYLHU�DQG�%UDQGHV��������� HVWLPDWHV�XVHG�IRU�UHSRUWLQJ�XQFHUWDLQW\�LQ�JUHHQKRXVH�JDVHV�HPLVVLRQV�LQ�WKH�1HWKHUODQGV�GLVFXVVHGDW�D�QDWLRQDO�ZRUNVKRS�LQ�������9DQ�$PVWHO�HW�DO�� ����D��� GHIDXOW�XQFHUWDLQW\�HVWLPDWHV�SURYLGHG�LQ�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH�UHSRUW��,3&&��������� 5,90�IDFWVKHHWV�RQ�FDOFXODWLRQ�PHWKRGRORJ\�DQG�GDWD�XQFHUWDLQW\��5,90��������� DQ\�RWKHU�UHFHQW�LQIRUPDWLRQ�RQ�WKH�GDWD�TXDOLW\��%RRQHNDPS�HW�DO�� ������7KHVH�ZHUH�VXSSOHPHQWHG�ZLWK�H[SHUW� MXGJHPHQW�RI�5,90�HPLVVLRQ�H[SHUWV��1H[W�� WKH�XQFHUWDLQW\� LQWKH�HPLVVLRQV� LQ������DQG������ZDV� HVWLPDWHG�DFFRUGLQJ� WR� WKH� ,3&&�7LHU���PHWKRGRORJ\��7KLV�ZDVGRQH�IRU�ERWK�WKH�DQQXDO�HPLVVLRQV�DQG�WKH�HPLVVLRQ�WUHQG�IRU�WKH�1HWKHUODQGV��$OO�XQFHUWDLQW\�ILJXUHVDUH�WR�EH�LQWHUSUHWHG�DV�FRUUHVSRQGLQJ�ZLWK�D�FRQILGHQFH�LQWHUYDO�RI���VWDQGDUG�GHYLDWLRQV��� � RU�����,Q�FDVHV�ZKHUH�DV\PPHWULF�XQFHUWDLQW\�UDQJHV�ZHUH�DVVXPHG��WKH�ODUJHVW�SHUFHQWDJH�ZDV�XVHG�LQ�WKH�FDO�FXODWLRQ�
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7DEOH������7LHU���OHYHO�XQFHUWDLQW\�DVVHVVPHQW�RI�VRXUFH�FDWHJRULHV�RI�WKH�,3&&�SRWHQWLDO�NH\�VRXUFH�OLVW��ZLWKRXWDGMXVWPHQW�IRU�FRUUHODWLRQV�EHWZHHQ�VRXUFHV��������OHYHO�������IRU�)�JDVHV���LQ�7J�&2��HT��

,3&& 6RXUFH�FDWHJRU\

&2��HT��
����� &2��HT������ $'�XQF ()�XQF (0�XQF

�$ (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ���(QHUJ\�,QGXVWULHV ������ ������ �� �� ��

�$ (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ���2WKHU�6HFWRUV ������ ������ �� �� ��

�$ (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ���0DQXIDFWXULQJ�,QGXVWULHV�DQG�&RQVWUXFWLRQ������ ������ �� �� ��

�$ 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV ������ ������ �� �� ��

�$ (PLVVLRQV�IURP�LURQ�DQG�VWHHO�LQGXVWU\ ����� ����� �� �� ��

�$ )HHGVWRFN�JDV ����� ����� �� ��� ���

�$ )HHGVWRFN�RLO ����� ����� ��� ��� ���
�$ 0RELOH�FRPEXVWLRQ��RWKHU ����� ����� ��� �� ���

�$ 0RELOH�FRPEXVWLRQ��ZDWHU�ERUQH�QDYLJDWLRQ ��� ��� ���� �� ����

�$ )HHGVWRFN�FRDO ��� ��� �� ��� ���

�$ 0RELOH�FRPEXVWLRQ��DLUFUDIW ��� ��� ��� �� ���

� 2WKHU�LQGXVWULDO��&2� ����� ����� ��� �� ���

� (PLVVLRQV�IURP�FHPHQW�SURGXFWLRQ ��� ��� �� ��� ���

� 0LVF��&2� ����� ����� ��� ��� ���
7RWDO�&2� ������� ������� ��

�!���

�$ (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��QRQ�&2� ��� ��� �� ��� ���
�$ 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV ��� �� �� ��� ���

�$ 0RELOH�FRPEXVWLRQ��RWKHU � � ��� ���� ����

�% )XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV�RSHUDWLRQV��JDV�SURGXFWLRQ ����� ����� �� ��� ���

�% )XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV�RSHUDWLRQV��JDV�GLVWULEXWLRQ ����� ����� �� ��� ���

�% )XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV�RSHUDWLRQV��RWKHU ��� �� ��� ��� ���

� 2WKHU�LQGXVWULDO��&+� �� �� ��� ��� ���

�$ &+��HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�LQ�GRPHVWLF�OLYHVWRFN��FDWWOH ����� ����� �� ��� ���

�$ &+��HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�LQ�GRPHVWLF�OLYHVWRFN��VZLQH ��� ��� �� ��� ���

�$ &+��HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�LQ�GRPHVWLF�OLYHVWRFN��VKHHS ��� ��� �� ��� ���

�$ &+��HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�LQ�GRPHVWLF�OLYHVWRFN��RWKHU �� �� �� ��� ���

�% (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���VZLQH ����� ��� ��� ���� ����

�% (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���FDWWOH ��� ��� ��� ���� ����

�% (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���SRXOWU\ ��� ��� ��� ���� ����

�% (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���RWKHU �� �� ��� ���� ����

�$ &+��HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�VLWHV ������ ����� ��� ��� ���

�% (PLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ ��� �� ��� ��� ���

� 0LVF��&+� �� �� ��� ��� ���
7RWDO�&+� ������ ������ ���

�!����

�$ 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV ��� ��� �� ��� ���

�$ (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��QRQ�&2� ��� ��� �� ��� ���

�$ 0RELOH�FRPEXVWLRQ��RWKHU �� �� ��� ���� ����

�% (PLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ ����� ����� ��� ��� ���

�% (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW� ��� ��� ��� ���� ����

�' 'LUHFW�1�2�HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV ����� ����� ��� ��� ���

�' ,QGLUHFW�1�2�HPLVVLRQV�IURP�QLWURJHQ�XVHG�LQ�DJULFXOWXUH ����� ����� ��� ���� ����

�% (PLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ ��� ��� ��� ��� ���

� 3ROOXWHG�VXUIDFH�ZDWHU ����� ����� ��� ���� ����

� 0LVF��1�2 ��� ��� ��� ��� ���
7RWDO�1�2 ������ ������ ���

�!����

�; +)&����HPLVVLRQV�IURP�+&)&����PDQXIDFWXUH ����� ��� ��� ��� ���

�; (PLVVLRQV�IURP�VXEVWLWXWHV�IRU�R]RQH�GHSOHWLQJ�VXEVWDQFHV��2'6�VXEVWLWXWHV���+)&��� ��� ��� ��� ���

�; +)&�E\�SURGXFW�HPLVVLRQV�IURP�+)&�PDQXIDFWXUH �� ��� ��� ��� ���

�; 3)&�HPLVVLRQV�IURP�DOXPLQLXP�SURGXFWLRQ ����� ����� �� ��� ���
�; 3)&�HPLVVLRQV�IURP�3)&�XVH �� ��� �� ��� ���
�; 6)��HPLVVLRQV�IURP�6)��XVH ��� ��� ���� ��� ����

7RWDO�)�JDVHV ����� ����� ���
�!�����IRU�+)&V��3)&V�DQG�6)�

7RWDO�1HWKHUODQGV��&2��HT�� ������ ������ ��
�!���
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������ 5HVXOWV
7KH�UHVXOWV�RI�WKH�XQFHUWDLQW\�FDOFXODWLRQ�DFFRUGLQJ�WR�WKH�,3&&�7LHU���XQFHUWDLQW\�DSSURDFK�DUH�VXP�PDULVHG�LQ�7DEOH������7KH�7LHU���FDOFXODWLRQ�RI�DQQXDO�XQFHUWDLQW\�LQ�&2��HT��HPLVVLRQV�UHVXOWV�LQ�������������DQG�����IRU�&2�� &+�� 1�2 DQG�)�JDVHV��UHVSHFWLYHO\��DQG�LQ�DQ�RYHUDOO�XQFHUWDLQW\�RI����+RZHYHU�� WKHVH�ILJXUHV�GR�QRW�LQFOXGH�WKH�FRUUHODWLRQ�EHWZHHQ�VRXUFH�FDWHJRULHV��H�J��HQHUJ\�DPRXQWVIRU�IHHGVWRFNV�DQG�IXHO�FRPEXVWLRQ��FDWWOH�QXPEHUV�IRU�HQWHULF�IHUPHQWDWLRQ�DQG�DQLPDO�PDQXUH�SURGXF�WLRQ��RU�D�FRUUHFWLRQ�IRU�QRW�UHSRUWHG�VRXUFHV��7KHUHIRUH��WKH�DFWXDO�XQFHUWDLQW\�RI�WRWDO�DQQXDO�HPLVVLRQVSHU�FRPSRXQG�DQG�RI�WKH�WRWDO�ZLOO�EH�VRPHZKDW�KLJKHU��LW�LV�FXUUHQWO\�HVWLPDWHG�E\�5,90�DW�

&2� ��� +)&V �����
&+� ���� 3)&V �����
1�2 ���� 6)� ����

7KH�UHVXOWLQJ�XQFHUWDLQW\�LQ�QDWLRQDO�WRWDO�DQQXDO�&2��HT��HPLVVLRQV�LV�HVWLPDWHG�WR�EH�DERXW����,I�ZH�UDQN�WKH�VRXUFHV�DFFRUGLQJ�WR�WKHLU�FRQWULEXWLRQ�WR�WKH�XQFHUWDLQW\�LQ�WRWDO�QDWLRQDO�HPLVVLRQV�XVLQJ�WKH�FROXPQ�µ&RPELQHG�8QFHUWDLQW\�DV���RI�WRWDO�QDWLRQDO�HPLVVLRQV� LQ�����¶�LQ�7DEOH������ WKHWRS����VRXUFHV�FRQWULEXWLQJ�WKH�PRVW�WR�WRWDO�DQQXDO�XQFHUWDLQW\�LQ������DUH�
,3&& ,3&&�6RXUFH�FDWHJRU\ 8QFHUWDLQW\��DV���RI�WRWDO�QD�WLRQDO�HPLVVLRQV�LQ������
�' 'LUHFW�1�2 HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV ����; 1�2 HPLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ ����' ,QGLUHFW�1�2 HPLVVLRQV�IURP�QLWURJHQ�XVHG�LQ�DJULFXOWXUH ����$ &+� HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�VLWHV ����; 1�2 HPLVVLRQV�IURP�SROOXWHG�VXUIDFH�ZDWHU ����$ &2� HPLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��HQHUJ\�LQGXVWULHV ����$ &2� HPLVVLRQV�IURP�IHHGVWRFN�RLO ����$ &+� HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�LQ�FDWWOH�OLYHVWRFN ����$ &2� HPLVVLRQV�IURP�PRELOH�FRPEXVWLRQ��RWKHU ����$ &2� HPLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��RWKHU�VHFWRUV ���
7DEOH�$����RI $QQH[��� VXPPDULVHV� WKH�HVWLPDWH�RI� WKH� WUHQG�XQFHUWDLQW\����������� FDOFXODWHG�DF�FRUGLQJ�WR�WKH�,3&&�7LHU���DSSURDFK�LQ�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&���������7KH�UHVXOW�LV�DWUHQG�XQFHUWDLQW\�LQ�WKH�WRWDO�&2��HT��HPLVVLRQV�IRU�����������������IRU�)�JDVHV��RI�����SRLQWV��7KLVPHDQV� WKDW�WKH� LQFUHDVH�LQ�WRWDO�&2��HT��HPLVVLRQV�EHWZHHQ������DQG�������ZKLFK� LV�FDOFXODWHG� WR�EH����ZLOO�EH�EHWZHHQ����DQG������3HU�LQGLYLGXDO�JDV��WKH�WUHQG�XQFHUWDLQW\�LQ�WRWDO�HPLVVLRQV�RI�&2��&+�� 1�2 DQG�WKH�WRWDO�JURXS�RI�)�JDVHV�KDV�EHHQ�FDOFXODWHG�DW����������������DQG������SRLQWV��UH�VSHFWLYHO\��0RUH�GHWDLOV�RQ�WKH�OHYHO�DQG�WUHQG�XQFHUWDLQW\�DVVHVVPHQW�FDQ�EH�IRXQG�LQ�$QQH[���RQ�NH\VRXUFHV��7KH�WRS����RI�VRXUFHV�FRQWULEXWLQJ�PRVW�WR�WUHQG�XQFHUWDLQW\�LQ�WKH�QDWLRQDO�WRWDO�LV�

,3&& ,3&&�6RXUFH�FDWHJRU\ 8QFHUWDLQW\��DV���LQWR�WUHQG�LQWRWDO�QDWLRQDO�HPLVVLRQV�
�$ &2� HPLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��HQHUJ\�LQGXVWULHV ����$ &+� HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�VLWHV ����$ &2� HPLVVLRQV�IURP�PRELOH�FRPEXVWLRQ��RWKHU��UDLO��SLSHOLQH� ����$ &2� HPLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��RWKHU�VHFWRUV ����; +)&����HPLVVLRQV�IURP�+&)&����PDQXIDFWXUH ����$ &2� HPLVVLRQV�IURP�LQODQG�VKLSSLQJ ����$ &2� HPLVVLRQV�IURP�IHHGVWRFN�RLO ����$ &2� HPLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��PDQXIDFWXULQJ�LQGXVWULHV ����' ,QGLUHFW�1�2 HPLVVLRQV�IURP�QLWURJHQ�XVHG�LQ�DJULFXOWXUH ����; 1�2 (PLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ ���
,I�ZH�FRPSDUH�WKLV�OLVW�ZLWK�WKH����ODUJHVW�FRQWULEXWRUV�WR�DQQXDO�XQFHUWDLQW\��ZH�FDQ�FRQFOXGH�WKDW�H[�FHSW�IRU�&2� IURP�LQODQG�VKLSSLQJ��&2� IURP�VWDWLRQDU\�FRPEXVWLRQ�IURP�PDQXIDFWXULQJ�LQGXVWULHV�DQG
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FRQVWUXFWLRQ��1�2 IURP�SROOXWHG�VXUIDFH�ZDWHU��&+� IURP�HQWHULF�IHUPHQWDWLRQ�RI�FDWWOH�DQG�+)&�IURP+&)&����PDQXIDFWXUH��DOO�RWKHUV�����DUH�LQFOXGHG�ERWK�OLVWV�%HFDXVH�RI�WKH�SUREOHPV� LGHQWLILHG�ZLWK�DQQXDO�HQYLURQPHQWDO� UHSRUWV� �VHH�%R[����� DQ�H[WUD�XQ�FHUWDLQW\�LQ�QDWLRQDO�&2� HPLVVLRQV�ZDV�HVWLPDWHG�IRU������DW�����+HVOLQJD������E���7KLV�ZLOO�DOVR�EHWKH�FDVH�ZLWK������HPLVVLRQV�� ,Q�DGGLWLRQ��GHOD\V� LQ�FRPSLOLQJ� �SUHOLPLQDU\�� VWDWLVWLFV� IRU� WKH� ODVW�EXWRQH FDOHQGDU�\HDU��QRWDEO\�IRU�HQHUJ\�FRQVXPSWLRQ��KDYH�FDXVHG�H[WUD�XQFHUWDLQW\�IRU�VRPH�VHFWRUV�GXHWR�WKH�XVH�RI�HVWLPDWHG�GDWD�IRU�WKH��WK�TXDUWHU�RI�������)RU�WKH�VDPH�UHDVRQ�WKH�RWKHU�JUHHQKRXVH�JDVHPLVVLRQV�DUH�DOVR�PRUH�XQFHUWDLQ�LQ�������EXW�WKLV�H[WUD�XQFHUWDLQW\�KDV�QRW�EHHQ�TXDQWLILHG�

������ /LPLWDWLRQV
7KH�XQFHUWDLQW\�HVWLPDWHV�SUHVHQWHG�LQ�7DEOH�����DQG�7DEOH�$����KDYH�EHHQ�FDOFXODWHG�DFFRUGLQJ�WR�WKH7LHU���XQFHUWDLQW\�HVWLPDWH�RI� ,3&&�� ,Q� WKLV�PHWKRG�XQFHUWDLQW\� UDQJHV�DUH� VXPPHG� IRU� DOO� VHFWRUV�RUJDVHV�XVLQJ�WKH�VWDQGDUG�FDOFXODWLRQ�IRU�HUURU�SURSDJDWLRQ��WRWDO�HUURU�LV�WKH�URRW�RI�WKH�VXP�RI�VTXDUHV�RIWKH�HUURU�LQ�WKH�XQGHUO\LQJ�VRXUFHV��6WULFWO\�VSHDNLQJ��WKLV�LV�RQO\�YDOLG�LI�WKH�XQFHUWDLQWLHV�PHHW�WKH�IRO�
ORZLQJ�FRQGLWLRQV��D��VWDQGDUG�QRUPDO�GLYLVLRQ��µ*DXVVLDQ¶���E���s VPDOOHU�WKDQ������F��VHFWRU�WR�VHFWRUDQG�VXEVWDQFH�WR�VXEVWDQFH�DUH�LQGHSHQGHQW��QRQ�FRUUHODWHG���,QGHHG�IRU�D�QXPEHU�RI�VRXUFHV�LW�LV�FOHDUWKDW�DFWLYLW\�GDWD�RU�HPLVVLRQ�IDFWRUV�DUH�FRUUHODWHG��ZKLFK�LQFUHDVHV�WKH�RYHUDOO�XQFHUWDLQW\�RI�WKH�VXP�WRDQ�XQNQRZQ�H[WHQW��)RU�VRPH�VRXUFHV� LW� LV� DOVR� DOUHDG\�NQRZQ� WKDW� WKH�SUREDELOLW\�GLVWULEXWLRQ� LV�QRWQRUPDO��LQ�SDUWLFXODU��ZKHQ�XQFHUWDLQWLHV�DUH�YHU\�KLJK��LQ�WKH�RUGHU�RI�������LW�LV�FOHDU�WKDW�WKH�GLVWUL�EXWLRQ�ZLOO�EH�VNHZHG�WRZDUGV�]HUR�(YHQ� PRUH� LPSRUWDQW� LV� WKDW�� DOWKRXJK� WKH� XQFHUWDLQW\� HVWLPDWHV� KDYH� EHHQ� EDVHG� RQ� WKH� GRFX�PHQWHG�XQFHUWDLQWLHV�PHQWLRQHG�DERYH��XQFHUWDLQW\�HVWLPDWHV�DUH�XQDYRLGDEO\�DQG�LQ�WKH�HQG�EDVHG�RQH[SHUW� MXGJHPHQW� RI� UHSUHVHQWDWLYHQHVV� IRU� WKH� FLUFXPVWDQFHV� RI� WKH� SDUWLFXODU� VRXUFH� FDWHJRU\� LQ� WKH1HWKHUODQGV�� 6RPHWLPHV�� KRZHYHU�� RQO\� OLPLWHG� UHIHUHQFH� WR� DFWXDO�1HWKHUODQGV� GDWD�ZDV� SRVVLEOH� WRVXSSRUW�WKHVH�HVWLPDWHV��)RFXVLQJ�RQ�WKH�RUGHU�RI�PDJQLWXGH�RI�WKH�LQGLYLGXDO�XQFHUWDLQW\�HVWLPDWHV��ZHEHOLHYH�WKDW�WKLV�GDWDVHW�SURYLGHV�D�UHDVRQDEOH�ILUVW�DVVHVVPHQW�RI�WKH�XQFHUWDLQW\�RI�NH\�VRXUFH�FDWHJR�ULHV�LQ�WKH�1HWKHUODQGV�)XUWKHUPRUH��LQ�XVLQJ�WKH�XQFHUWDLQW\�HVWLPDWHV�SUHVHQWHG�LQ�7DEOH�����DQG�7DEOH�$����ZH�KDYH�QH�JOHFWHG�WKH�XQFHUWDLQW\�LQWURGXFHG�E\�WKH�HPLVVLRQV�IURP�WKH�VRXUFHV�RI�WKH�(5�,��LQGLYLGXDOO\�UHSRUWLQJILUPV��� RI�ZKLFK� WKH�XQFHUWDLQW\� LV� DFWXDOO\�XQNQRZQ��7KHVH� VRXUFHV� LQ� WKH�(PLVVLRQ�5HJLVWUDWLRQ�DF�FRXQW�IRU�DERXW�KDOI�RI�WKH�WRWDO�&2� HPLVVLRQV�LQ�WKH�1HWKHUODQGV��VHH�)LJXUH�$������+RZHYHU��DV�GH�VFULEHG�LQ�$QQH[����� WRWDO�&2� HPLVVLRQV�SHU�LQGXVWULDO�VXEVHFWRU�GR�QRW�GHYLDWH�IURP�WKH�UHIHUHQFH�FDO�FXODWLRQ�E\�PRUH� WKDQ�����LQ�SUDFWLFH�� WKH�JURXS� WRWDO�PD\�VKRZ�PXFK� OHVV�GHYLDWLRQ���)RU������DQG����� DV�VLWHG�DERYH��DQ�H[WUD�XQFHUWDLQW\�LQ�QDWLRQDO�&2� HPLVVLRQV�ZDV�HVWLPDWHG�DW�����7KLV�LV�LQ�DG�GLWLRQ�WR�WKH�H[WUD�XQFHUWDLQW\�LQWURGXFHG�LQ�WKH�ODVW�\HDU¶V�HPLVVLRQ�HVWLPDWHV��GXH�WR�WKH�XVH�RI�SUHOLPL�QDU\�RU�LQFRPSOHWH�VWDWLVWLFV�DV�EDVLV�IRU�WKH�LQYHQWRU\�,Q�WKH�DVVHVVPHQWV�PDGH�DERYH�RQO\�UDQGRP�HUURUV�KDYH�EHHQ�HVWLPDWHG��DVVXPLQJ�WKDW�WKH�FDOFXOD�WLRQ�PHWKRGRORJ\�XVHG�GRHV�QRW�LQFOXGH�V\VWHPDWLF�HUURUV��,W�LV�ZHOO�NQRZQ�WKDW�LQ�SUDFWLFH�WKLV�PD\�ZHOOEH�WKH�FDVH��7KHUHIRUH��PRUH�LQGHSHQGHQW�YHULILFDWLRQ�RI�WKH�HPLVVLRQ�OHYHO�DQG�HPLVVLRQ�WUHQGV��H�J��E\FRPSDULVRQV�ZLWK�DWPRVSKHULF�FRQFHQWUDWLRQ�PHDVXUHPHQWV��LV�HQFRXUDJHG�E\�WKH�,3&&�*RRG�3UDFWLFH*XLGDQFH� ,Q�WKH�1HWKHUODQGV�WKHVH�DSSURDFKHV�KDYH�EHHQ�VWXGLHG�IRU�VHYHUDO�\HDUV��IXQGHG�E\�WKH�1D�WLRQDO�5HVHDUFK�3URJUDPPH�RQ�*OREDO�$LU�3ROOXWLRQ�DQG�&OLPDWH�&KDQJH��123�0/.��RU E\�WKH�1HWK�HUODQGV¶�5HGXFWLRQ� 3URJUDPPH� RQ�2WKHU�*UHHQKRXVH�*DVHV� �52%��� 5HVXOWV� RI� WKHVH� VWXGLHV� FDQ� EHIRXQG�LQ��IRU�H[DPSOH��%HUGRZVNL�HW�DO����������5RHPHU�DQG�7DUDVRYD��������DQG�5RHPHU�HW�DO���������

���� *HQHUDO�DVVHVVPHQW�RI�WKH�FRPSOHWHQHVV
$W�SUHVHQW�� WKH�1HWKHUODQGV� JUHHQKRXVH� JDV� HPLVVLRQ� LQYHQWRU\� LQFOXGHV�DOO� VRXUFHV� LGHQWLILHG� E\� WKH5HYLVHG�,3&&�*XLGHOLQHV��,3&&��������H[FHSW�IRU�WKH�IROORZLQJ�
� ,QGLUHFW�1�2 HPLVVLRQV�IURP�DWPRVSKHULF�GHSRVLWLRQ��FDWHJRU\��'��DUH�QRW�HVWLPDWHG�UHSRUWHG�GXHWR�KLVWRULFDO�UHDVRQV�� &2� HPLVVLRQV� IURP�DJULFXOWXUDO� VRLOV� �FDWHJRU\� �'�� DUH� QRW� HVWLPDWHG�UHSRUWHG� GXH� WR� KLVWRULFDOUHDVRQV�
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� ,Q�DGGLWLRQ��LW�KDV�EHHQ�REVHUYHG� WKDW�&+��DQG�1�2 IURP�KRUVH�PDQXUH� �FDWHJRU\��%�� LV�PLVVLQJ�WKLV�LV�EHFDXVH�QR�PDQXUH�SURGXFWLRQ�HVWLPDWHV�IURP�KRUVHV�KDYH�EHHQ�PDGH�WR�GDWH�DQG�QR�HPLVVLRQIDFWRUV�IRU�WKLV�VRXUFH�FDWHJRU\�KDYH�EHHQ�GHILQHG�� &+� HPLVVLRQV�IURP�VRLOV�GHFHDVHG�LQ�WKH�ODVW����\HDUV�GXH�WR�GUDLQDJH�DQG�ORZHULQJ�RI�ZDWHU�WDEOHV�WKHVH�HPLVVLRQV�KDYH�EHHQ�LQFOXGHG�LQ�WKH�QDWXUDO�WRWDO��WKXV�WKHUH�DUH�QR�QHW��L�H��SRVLWLYH��DQWKUR�SRJHQLF�HPLVVLRQV��RQ�WKH�FRQWUDU\��WRWDO�PHWKDQH�IURP�VRLOV�DFWV�LQ�IDFW�D�PHWKDQH�VLQN�� &+�� 1�2 DQG�RWKHU�QRQ�&2� HPLVVLRQV�IURP� LQWHUQDWLRQDO�EXQNHUV��LQWHUQDWLRQDO�WUDQVSRUW��KDYHQRW \HW�EHHQ�HVWLPDWHG��UHSRUWHG�� (PLVVLRQV�VLQNV�IRU�/8&)�VXEFDWHJRULHV��$�WR��(��H[FHSW�IRU�WKH�&2� VLQN�LQ�FDWHJRU\��$���1HZGDWDVHWV�DUH�EHLQJ�FRPSLOHG�EXW�DUH�VWLOO�XQGHU�GLVFXVVLRQ��VR�QR�GDWD� IRU�WKHVH�VXEFDWHJRULHV�KDYHEHHQ�LQFOXGHG�LQ�WKLV�VXEPLVVLRQ�
7KH� LQFRUSRUDWLRQ�RI�WKHVH�VRXUFHV�LQWR� WKH�QDWLRQDO�JUHHQKRXVH�JDV�LQYHQWRU\� LV�SDUW�RI�WKH�LQYHQWRU\LPSURYHPHQW�SURJUDPPH��)RU�VRPH�RI�WKHVH�VRXUFHV��IRU�H[DPSOH�LQGLUHFW�HPLVVLRQV�RI�1�2��EULQJLQJWKH�PHWKRGRORJ\�LQ�FRPSOLDQFH�WR�,3&&�*RRG�3UDFWLFH�*XLGDQFH�PD\�UHVXOW�LQ�DGMXVWPHQWV�RI�VHYHUDO7J��L�H��0WRQ��RI�&2��HT��0RUH�LQIRUPDWLRQ�RQ�WKH�FRPSOHWHQHVV�LV�SURYLGHG�LQ�$QQH[���
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��� 75(1'6�,1�*5((1+286(�*$6�(0,66,216
���� (PLVVLRQ�WUHQGV�IRU�DJJUHJDWHG�JUHHQKRXVH�JDV�HPLVVLRQV
7KH�WUHQG�LQ�WRWDO�&2��HT��HPLVVLRQV�RI�JUHHQKRXVH�JDVHV�DQG�FRPSDULVRQ�RI�WKH�FRQWULEXWLRQ�RI� WKHYDULRXV�JDVHV�KDV�EHHQ�FDOFXODWHG�XVLQJ�WKH�,3&&�*OREDO�:DUPLQJ�3RWHQWLDOV��*:3��DFFRUGLQJ�WR�WKH6HFRQG�$VVHVVPHQW�5HSRUW��81)&&&��������IRU�D�WLPH�KRUL]RQ�RI�����\HDUV�

,Q�7DEOH�����WKH�WUHQGV�LQ�QDWLRQDO�WRWDO�&2��HTXLYDOHQW�HPLVVLRQV�DUH�VXPPDULVHG�IRU�����������7KH�WUHQGV�KDYH�DOVR�EHHQ�YLVXDOLVHG�LQ�)LJXUHV�����DQG����� VKRZLQJ�WKH�UHODWLYH�FRQWULEXWLRQ�RI�HDFK
JDV�WR�DQQXDO�WRWDO�HPLVVLRQV��'HWDLOHG�WUHQGV�LQ�&2��HTXLYDOHQWV�E\�JDV�DQG�E\�VRXUFH�FDWHJRU\�DUHSURYLGHG�LQ�$QQH[����� 7RWDO�&2��HTXLYDOHQW�HPLVVLRQV�RI�WKH�VL[�JUHHQKRXVH�JDVHV�WRJHWKHU�LQFUHDVHGE\�DERXW����LQ������UHODWLYH� WR�WKH�EDVH�\HDU�RI������������IRU� IOXRULQDWHG�JDVHV���:LWKRXW�SROLF\
PHDVXUHV�WKH�HPLVVLRQV�LQ������ZRXOG�KDYH�EHHQ�DERXW�����KLJKHU��5,90������D��

)LJXUH������6KDUHV�RI�JUHHQKRXVH�JDVHV�LQ�WRWDO�HPLVVLRQV�LQ�������OHIW��DQG�������ULJKW�

)LJXUH������6KDUHV�DQG�WUHQGV�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�SHU�JDV����������������������)�JDVHV��DQG�&2�DOVR�ZLWK�WHPSHUDWXUH�FRUUHFWLRQ

&2��HT��WUHQGV�DQG�VKDUHV�LQ�����

���� ���� �� ��� ��� ��� ��� ��� ��� ��� ��� ���
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7R�H[FOXGH�WKH�FOLPDWLF�LQIOXHQFH�WKDW�SDUWLDOO\�PDVNV�WKH�DQWKURSRJHQLF�WUHQG�LQ�WKH�&2� HPLV�VLRQV��WKH�VDPH�WUHQGV�SHU�JDV�KDYH�DOVR�EHHQ�DQDO\VHG�ZLWK�&2��HPLVVLRQV�FRUUHFWHG�IRU�RXWVLGH�WHP�SHUDWXUH�� 8VLQJ�WHPSHUDWXUH�FRUUHFWHG�&2� HPLVVLRQV�LQ������DQG�������WKH�VWUXFWXUDO�DQWKURSRJHQLFWUHQG� RI� WRWDO� JUHHQKRXVH� JDV� HPLVVLRQV� LQ� WKH� SDVW� ��� \HDUV� LV� HVWLPDWHG� WR� EH� D���SRLQW�ORZHU�WKDQ�WKH�DFWXDO�WUHQG�RI����LQFUHDVH��7DEOH������&2� HPLVVLRQV� LQFUHDVHG� E\�DERXW� ���� IURP� ����� WR� ������PDLQO\� GXH� WR� WKH� LQFUHDVH� LQ� WKHHPLVVLRQV�LQ�WKH�HQHUJ\�������DQG� WUDQVSRUW�VHFWRUV�������� ,Q�)LJXUHV�����DQG�����RQH�FDQ�REVHUYHWKDW� WKH�GRXEOLQJ�RI� LPSRUWHG�HOHFWULFLW\� LQ������ IURP�����WR�����RI� WKH�GRPHVWLF� HOHFWULFLW\� FRQ�VXPSWLRQ�RQO\� WHPSRUDULO\�GHFUHDVHG�&2� HPLVVLRQV� IURP� WKH� HQHUJ\� VHFWRU� DQG� WRWDO� QDWLRQDO�&2�HPLVVLRQV��,Q������DQG������WKH�DQQXDO�LQFUHDVH�RI�WKH�SUH������\HDUV�KDV�UHVXPHG��&2� HPLVVLRQVSHDNHG�LQ������GXH�WR�D�YHU\�FROG�ZLQWHU��DV�FDQ�EH�REVHUYHG�LQ�)LJXUH����� VKRZLQJ�D�VXEVWDQWLDO�SHDNLQ�HPLVVLRQV�LQ������IURP�µ2WKHU�VHFWRUV¶� SDUWLFXODUO\�YXOQHUDEOH�WR�ZHDWKHU�FRQGLWLRQV�
7DEOH������7RWDO�JUHHQKRXVH�JDV�HPLVVLRQV�LQ�&2��HT��DQG�LQGH[HG�����������QR�WHPSHUDWXUH�FRUUHFWLRQ�

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

1DW��(PLVVLRQV��7J�&2��HT�

&2��ZLWK�/8&) ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

&2��H[FOXGLQJ�/8&) ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

&+� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

1�2 ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

+)&V ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

3)&V ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

6)� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

7RWDO�>JURXS�RI�VL[@�>�����������@ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QGH[������ ����

,QGH[�&2���� ��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QGH[�&+� ��� ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

,QGH[�1�2 ��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����

7RWDO�>JURXS�RI�WKUHH@ ��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QGH[�+)&V ��� ���� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����

,QGH[�3)&V ��� ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

,QGH[�6)���SRWHQWLDO� ��� ���� ���� ���� ���� ����� ����� ����� ����� ����� ����� �����

,QGH[�>JURXS�RI�VL[@��� ��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QGH[������� �����

,QGH[�+)&V ���� ���� ���� ���� ����� ��� ����� ����� ����� ���� ���� ����

,QGH[�3)&V ����� ����� ����� ����� ����� ��� ����� ����� ���� ���� ���� ����

,QGH[�6)���SRWHQWLDO� ���� ���� ���� ���� ���� ��� ����� ����� ����� ���� ���� �����

,QGH[�>JURXS�RI�QHZ�JDVHV@ ���� ���� ���� ���� ����� ����� ����� ����� ����� ���� ���� ����

,QGH[��
����QHZ�JDVHV�
�������

,QGH[�>JURXS�RI���FRPSRVLWH@��� ���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QWHUQDWLRQDO�%XQNHU�&2��
�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

,QGH[�EXQNHUV�&2�������� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

����'DWD�IRU������DUH�SUHOLPLQDU\��,Q�SDUWLFXODU��WKLV�
W��
�GDWDVHW�LV�RI�D�UHODWLYHO\�ORZ�TXDOLW\�LQ�WKLV�VXEPLVVLRQ��VHH�6HFWLRQ�����
���1DWLRQDO�HPLVVLRQV�H[FOXGLQJ�/8&)��FDWHJRU\��$��
���%DVH�\HDU� �����
���(PLVVLRQV�IURP�LQWHUQDWLRQDO�PDULQH�DQG�DYLDWLRQ�EXQNHUV�DUH�QRW�LQFOXGHG�LQ�WKH�QDWLRQDO�WRWDOV�
���%DVH�\HDU�HPLVVLRQV�������IRU�&2�� &+� DQG�1�2 DQG������IRU�WKH�)�JDVHV��VKDGHG�EROG�LWDOLF�ILJXUHV��������7J�&2��HT�

� ,Q�7DEOH�����WKH�VDPH�WUHQGV�SHU�JDV�KDYH�EHHQ�VXPPDULVHG�EXW�QRZ�ZLWK�&2��HPLVVLRQV�FRUUHFWHG�IRU�RXWVLGHWHPSHUDWXUH� LQ� RUGHU� WR� H[FOXGH� WKH� FOLPDWLF� LQIOXHQFH� WKDW� SDUWLDOO\�PDVNV� WKH� WUHQG� LQ� WKHVH� HPLVVLRQV��7KLVDQDO\VLV� OHDGV� WR� WKH� FRQFOXVLRQ� WKDW� RI� WKH� ��� LQFUHDVH� LQ� WRWDO� DFWXDO� JUHHQKRXVH� JDV� HPLVVLRQV� VLQFH� ����DERXW�D����SRLQW�DUH�FDXVHG�EH�ZHDWKHU�HIIHFWV�LQ�WKH�EDVH�\HDU�DQG�WKH�SUHVHQW�\HDU�
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7DEOH������7RWDO�JUHHQKRXVH�JDVHV�HPLVVLRQV�ZLWK�WHPSHUDWXUH�FRUUHFWLRQ��LQ�&2��HT��DQG�LQGH[HG����������
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

(PLVVLRQV��7J�&2��HT�

&2��ZLWK�/8&)��7�FRUUHFWHG� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

&2��H[FOXGLQJ�/8&)��7�FRUUHFWHG� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

7RWDO�>JURXS�RI�VL[@��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QGH[������� �����

,QGH[�&2��H[FOXGLQJ�/8&)��7�FRUUHFWHG� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

7RWDO�>JURXS�RI�WKUHH@��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

,QGH[��
����)�JDVHV�
���

,QGH[�>JURXS�RI�VL[�FRPSRVLWH@��� ���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

���([FOXGLQJ�/8&)�
7RWDO�JUHHQKRXVH�JDV�HPLVVLRQV�LQ�&2��HT�NWRQ��QR�7�FRUU���
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�

��

���

���

���

���

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

6)���SRWHQWLDO�
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+)&V

1�2

&+�

&2�

)LJXUH������7UHQG�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�SHU�JDV������������QR�WHPSHUDWXUH�FRUUHFWLRQ�

7RWDO�JUHHQKRXVH�JDV�HPLVVLRQV�LQ�&2��HT�SHU�,3&&�VHFWRU����������
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���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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��
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�

���2WKHU��VSHFLI LHG�

���:DVWH

���/DQG�XVH�FKDQJH�DQG�IRUHVWU\

���$JULFXOWXUH

���6ROYHQW�DQG�RWKHU�SURGXFW�XVH

���,QGXVWULDO�SURFHVVHV��,6,&�

�%�)XJLWLYH�IXHO�HPLVVLRQV

��6PDOO�FRPEXVWLRQ

��7UDQVSRUW

��,QGXVWU\�

��(QHUJ\�WUDQVIRUPDWLRQ

)LJXUH������7UHQG�LQ�&2��HT��HPLVVLRQV�SHU�VHFWRU������������QR�WHPSHUDWXUH�FRUUHFWLRQ�
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&+� HPLVVLRQV�GHFUHDVHG�E\�����LQ������FRPSDUHG�WR�WKH������OHYHO��PDLQO\�GXH�WKH�GHFUHDVH�LQWKH� ZDVWH� VHFWRU� �������� WKH� DJULFXOWXUDO� VHFWRU� ������� DQG� IXJLWLYH� HPLVVLRQV� IURP� RLO� DQG� JDV
��������1�2 HPLVVLRQV�GHFUHDVHG�E\�DERXW����LQ������FRPSDUHG�WR�������PDLQO\�GXH�WR�WKH�GHFUHDVHLQ� WKH� HPLVVLRQV� IURP� LQGXVWULDO� SURFHVVHV� ��������ZKLFK�FRPSHQVDWHG� LQFUHDVHV� RI� HPLVVLRQV� IURPDJULFXOWXUH�RI�DERXW����DQG�IURP�IRVVLO�IXHO�FRPEXVWLRQ�RI������PDLQO\�IURP�WUDQVSRUW��2I�WKH�IOXRULQDWHG�JUHHQKRXVH�JDVHV��IRU�ZKLFK������LV�WKH�UHIHUHQFH�\HDU��HPLVVLRQV�RI�+)&V�DQG3)&V�GHFUHDVHG�LQ������E\�DERXW�����DQG������UHVSHFWLYHO\��ZKLOH�6)� HPLVVLRQV�LQFUHDVHG�E\����7RWDO�HPLVVLRQV�RI�DOO�)�JDVHV�GHFUHDVHG�E\�DERXW�����FRPSDUHG�WR�WKH������OHYHO��,Q������WKH�ODUJHVWFKDQJHV�VKRZHG�DQ�LQFUHDVH�RI���0WRQ�RI�&2� ± RI�ZKLFK���0WRQ�ZDV�GXH�WR�WKH�FROGHU�ZLQWHU�FRP�SDUHG�WR������±�DQG�GHFUHDVH�RI�RYHU���0WRQ�LQ�+)&�HPLVVLRQV��$ORQJ�ZLWK�WKH�LQFUHDVHG�LPSRUW�RIHOHFWULFLW\�VLQFH�������WKLV�LV� WKH�SULPDU\�UHDVRQ�ZK\�WRWDO�JUHHQKRXVH�JDV�HPLVVLRQV�KDYH�VWDELOLVHGVLQFH�������VHH�)LJXUHV�����DQG������7KH�XQFHUWDLQW\�LQ�WKH�WUHQG�RI�&2��HTXLYDOHQW�HPLVVLRQV�RI�WKH�VL[�JUHHQKRXVH�JDVHV�WRJHWKHU�LVDERXW�� ���SRLQW� LQ� WKH� ��� LQFUHDVH�� EDVHG� RQ� WKH� ,3&&�7LHU� �� WUHQG�XQFHUWDLQW\�DVVHVVPHQW� �VHH6HFWLRQ�������3HU� LQGLYLGXDO�JDV�� WKH� WUHQG�XQFHUWDLQW\� LQ� WRWDO� HPLVVLRQV�RI�&2�� &+�� 1�2 DQG� WKHWRWDO�JURXS�RI�)�JDVHV��DV�FDOFXODWHG�ZLWK�WKH�7LHU���,3&&�*RRG�3UDFWLFH�PHWKRG�GHVFULEHG�LQ�6HFWLRQ
���� LV�HVWLPDWHG����������������DQG������SRLQWV��UHVSHFWLYHO\��)LJXUH�������+RZHYHU��LW�VKRXOG�EHNHSW� LQ�PLQG� WKDW� WKH������HPLVVLRQV�� DOWKRXJK�SUHOLPLQDU\�E\�GHILQLWLRQ�� LQFOXGH� DGGLWLRQDO� XQFHU�WDLQW\�DV�H[SODLQHG�LQ�6HFWLRQ����� 7KH�XQFHUWDLQW\�LQ�DQQXDO�HPLVVLRQV�RI�1�2 DQG�&+� LV�HVWLPDWHG�DW�����DQG�������UHVSHFWLYHO\��)RU�&2� WKH�HVWLPDWH�RI�XQFHUWDLQW\�LQ�DQQXDO�HPLVVLRQV� LV������IRU+)&V��3)&V�DQG�6)� ������VHH�6HFWLRQ������

�)LJXUH������7UHQGV�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�SHU�JDV����������������������IRU�)�JDVHV��DQG�WKHLU�XQFHU�WDLQW\�DFFRUGLQJ�WR�WKH�,3&&�7LHU���WUHQG�XQFHUWDLQW\�DQDO\VLV��DQG��VKRZV�&2� ZLWK�WHPSHUDWXUHFRUUHFWLRQ�

���� (PLVVLRQ�WUHQGV�E\�JDV
,Q�7DEOH�����DQG�)LJXUH�����WKH�DFWXDO�WUHQG�LQ�DFWXDO�&2� HPLVVLRQV�LV�SUHVHQWHG�SHU�VRXUFH�FDWHJRU\�,Q������� WRWDO�DFWXDO�QDWLRQDO�&2� HPLVVLRQV� LQFUHDVHG� VLQFH������E\������ 7KH� ODUJHVW� LQFUHDVH� LQHPLVVLRQV������7J��RFFXUUHG�LQ�WKH�WUDQVSRUW�VHFWRU��7KH�GHFUHDVH�LQ�WKH�HOHFWULFLW\�SURGXFWLRQ�VHFWRU��$�D��LQ������LV�GXH�WR�WKH�PDUNHG�LQFUHDVH�RI�LPSRUWHG�HOHFWULFLW\�VLQFH�������ZKLFK�DOPRVW�GRXEOHGFRPSDUHG�ZLWK�������DQG�WR�D�UHODWLYHO\�ODUJH�VKLIW�IURP�FRDO�WR�RLO�DQG�QDWXUDO�JDV�LQ�������7KH�VPDOOGHFUHDVH�LQ�IRVVLO�IXHO�UHODWHG�HPLVVLRQV�RI����LQ�LQGXVWU\���$���DSSHDUV�WR�EH�FDXVHG�E\�D�GHFUHDVH�RIIHHGVWRFN�HPLVVLRQV�

� 7KLV�WUDQVODWHV�WR�DQ�LQFUHDVH�RI�����ZLWK�ERWK�\HDUV�WHPSHUDWXUH�FRUUHFWHG�DQG�DQ�LQFUHDVH�RI�����ZLWK�RQO\�����HPLVVLRQV�WHPSHUDWXUH�FRUUHFWHG��L�H��FRPSDUHG�WR�WKH�EDVH�\HDU�OHYHO��

7UHQG�LQ�����������HPLVVLRQV�DQG�,3&&�7LHU���WUHQG�XQFHUWDLQW\

��� ���

���� ���

����

����

����

����

����

���

���

&2� &2��7�FRUUHFWHG &+� 1�2 )�JDVHV
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:LWK�D�WHPSHUDWXUH�FRUUHFWLRQ��WKH�����������LQFUHDVH�RI�&2� HPLVVLRQV�LV����SRLQWV�OHVV�WKDQZLWKRXW�WKLV�FRUUHFWLRQ��7KH�LQIOXHQFH�RI�WKH�ZHDWKHU�RQ�DQQXDO�HPLVVLRQV��IRU�H[DPSOH�DV�VXJJHVWHGE\�WKH�EXPS�LQ������LQ�)LJXUH����� FDQ�LQGHHG�EH�WUDFHG�EDFN�E\�DQQXDO�YDULDWLRQ�LQ�UHVLGHQWLDO��FRP�PHUFLDO�DQG�DJULFXOWXUDO�HPLVVLRQV��DV�SUHVHQWHG�LQ�)LJXUH����� %RWK�WKH�FROG�ZLQWHU�LQ������DQG�WKHPLOG�ZLQWHU�LQ������FDXVHG�WKH�HPLVVLRQV�IURP�WKH�µVPDOO�FRPEXVWLRQ�VHFWRU¶�WR�FOHDUO\�GHYLDWH�IURPWKH�WUHQG�� )RU�PRUH�GHWDLOV�UHIHU�WR�6HFWLRQ�������
7DEOH������&2� HPLVVLRQV�DQG�VLQNV�SHU�,3&&�VHFWRU������������QR�WHPSHUDWXUH�FRUUHFWLRQ���7J�
,3&&�6HFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

727$/�1(7�1$7��(0,66,216�,QFO��/8&) ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

727$/�1(7�1$7���(0,66,216�([FO��/8&) ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

���$OO�(QHUJ\��FRPEXVWLRQ�DQG�IXJLWLYH� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

$�)XHO�FRPEXVWLRQ���WRWDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

���D����(OHFWULFLW\�DQG�KHDW�SURGXFWLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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1$7,21$/�727$/�(0,66,216��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
0HPR�LWHP��QRW�LQFOXGHG�LQ�QDWLRQDO�WRWDO�
,QWHUQDWLRQDO�EXQNHUV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2��0DULQH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2��$YLDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���� ���

���(PLVVLRQV�IURP�WKH�XVH�RI� WKH�)�JDVHV�+)&V��3)&V�DQG�6)� DUH�DFFRUGLQJ� WR�WKH�,3&&�UHSRUWLQJ�JXLGHOLQHV�DOO� UHSRUWHGXQGHU�VRXUFH�FDWHJRU\���µ,QGXVWULDO�SURFHVVHV¶�
���7KH�QDWLRQDO�WRWDO�GRHV�QRW�LQFOXGH�WKH�&2� VLQN�UHSRUWHG�XQGHU�FDWHJRU\��$��7KLV�&2� VLQN�LV�QRW�FRPSOHWH�DQG�UHIHUV�WRWKH�GHILQLWLRQ�XQGHU�WKH�81�)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��81)&&&���ZKLFK�LV�GLIIHUHQW�IURP�WKH�DPRXQW�WREH�FDOFXODWHG�XQGHU�WKH�.\RWR�3URWRFRO��VHH�6HFWLRQ��������

������ ,QGXVWULDO�SURFHVVHV
7KH� JUHHQKRXVH� JDV� HPLVVLRQV� IURP� LQGXVWULDO� SURFHVVHV� �FDWHJRU\� ��� KDYH� GHFUHDVHG� E\� RYHU� ���VLQFH�������$V�FDQ�EH�VHHQ�LQ�7DEOH������1�2 HPLVVLRQV��PDLQO\�IURP�QLWULF�DFLG�PDQXIDFWXUH��LV�WKHPDLQ�FRQWULEXWRU�WR�WKLV�VRXUFH�FDWHJRU\��+RZHYHU�� WKH�VWURQJ�GHFUHDVLQJ�WUHQG�LQ�+)&�HPLVVLRQV�RI����UHGXFWLRQ�VLQFH������DQG�����UHGXFWLRQ�VLQFH�������QRWDEO\�RI�+)&����IURP�+&)&����PDQXIDF�WXUH��DUH�SULPDULO\�UHVSRQVLEOH�IRU�WKH�GHFUHDVLQJ� WUHQG�LQ�WKLV�VRXUFH�FDWHJRU\��7KH�)�JDV�HPLVVLRQVKDG�D�VKDUH�RI�DOPRVW�����LQ�WRWDO�VRXUFH�FDWHJRU\�HPLVVLRQV�LQ�������WKHLU�VKDUH�LV�QRZ�DERXW�����
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RI�ZKLFK�+)&V�DQG�3)&V�IRUP�E\�IDU�WKH�ODUJHVW�SDUW��3)&�HPLVVLRQV�LQ�WKH�1HWKHUODQGV�VWHP�PDLQO\IURP� DOXPLQLXP� SURGXFWLRQ�� &2� HPLVVLRQV� IURP� LQGXVWULDO� SURFHVVHV� FRQWULEXWH� ���� WR� WKH� JURXSWRWDO�DQG�VWHP�RQO\�IRU�����RI�����IURP�FHPHQW�FOLQNHU�SURGXFWLRQ��$�ODUJH�IUDFWLRQ�RI�FHPHQW�SURGXF�WLRQ� LQ� WKH�1HWKHUODQGV�XVHV� LPSRUWHG�FHPHQW�FOLQNHU��(PLVVLRQV�RI�6)� FRQWULEXWH� DERXW���� WR� WKHJURXS�WRWDO�

7UHQGV�LQ�HPLVVLRQV�SHU�,33&�VHFWRU������������&2���HT�
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���6ROYHQW�DQG�RWKHU�SURGXFW�XVH

���$JULFXOWXUH

���/DQG�XVH�FKDQJH�DQG�IRUHVWU\

���:DVWH

���2WKHU��VSHFLILHG�
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6KDUH�LQ�����

)LJXUH�������6KDUHV�DQG�WUHQGV�RI�JUHHQKRXVH�JDV�HPLVVLRQV�SHU�VHFWRU����������������������IRU�)�JDVHV���LQ&2��HT���QR�WHPSHUDWXUH�FRUUHFWLRQ�

������ 6ROYHQWV�DQG�RWKHU�SURGXFW�XVH
7KH�HPLVVLRQV�IURP�µ6ROYHQW�DQG�RWKHU�SURGXFW�XVH¶��FDWHJRU\����VKRXOG�EH�GLVFXVVHG�LQ�FRQMXQFWLRQZLWK��YHU\�VPDOO��PHWKDQH�HPLVVLRQV�UHSRUWHG�XQGHU�FDWHJRU\����VLQFH�WKH�,3&&�WDEOHV�GR�QRW�DOORZ�IRUPHWKDQH�HPLVVLRQV�XQGHU�FDWHJRU\����7KLV�FDWHJRU\�FRQWULEXWHV�YHU\� OLWWOH� WR� WKH�QDWLRQDO� WRWDO��RQO\������SULPDULO\�VWHP�IURP�1�2 IURP�GLVSHUVLYH�XVHV��:H�QRWH�WKH�&2� HPLVVLRQV�UHODWHG�WR�WKH�XVH�RISURGXFWV�IURP�QRQ�HQHUJ\�XVH�RI�IXHOV��H�J�� OXEULFDQWV��ZD[HV��HWF���DUH�QRW�UHSRUWHG� LQ� WKLV�FDWHJRU\EXW�DUH�LQFOXGHG�LQ�WKH�IXHO�FRPEXVWLRQ�HPLVVLRQV�UHSRUWHG�XQGHU�WKH�PDQXIDFWXULQJ�LQGXVWU\���$���

������ $JULFXOWXUH
7KH� HPLVVLRQV� RI� WKH� DJULFXOWXUDO� VHFWRU� �FDWHJRU\� ��� KDYH� GHFUHDVHG� E\� ���� VLQFH� ������ PDLQO\WKURXJK�D� GHFUHDVH� LQ�&+� HPLVVLRQV� IURP� HQWHULF� IHUPHQWDWLRQ� ���$�� RI� ����E\� UHGXFHG� OLYHVWRFNQXPEHUV��,Q�LWV�ZDNH��&+� IURP�PDQXUH�PDQDJHPHQW����%��KDV�DOVR�GHFUHDVHG�VLPLODUO\�RYHU�WLPH��$WSUHVHQW��HQWHULF� IHUPHQWDWLRQ�FRQWULEXWHV�DERXW�����WR� WKLV�FDWHJRU\¶V�HPLVVLRQV�DV�GRHV�1�2 HPLV�VLRQV�IURP�DJULFXOWXUDO�VRLOV����'���1�2 IURP�PDQXUH�PDQDJHPHQW�RQO\�FRQWULEXWHV����WR�WKH�JURXSWRWDO��1�2 IURP�DJULFXOWXUDO� VRLOV� LQFUHDVHG� XQWLO� �����GXH� WR� FKDQJLQJ� SUDFWLFHV� LQ� DQLPDO�PDQXUHVSUHDGLQJ�RQ�WKH�ILHOGV��LQFRUSRUDWLRQ�LQWR�WKH�VRLO�ZLWK�WKH�DLP�RI�UHGXFLQJ�DPPRQLD�HPLVVLRQV���7KHGHFUHDVH�VLQFH������LV�PDLQO\�GXH�WR�D�UHGXFWLRQ�RI�WKH�XVH�RI�V\QWKHWLF�IHUWLOLVHUV��$W�SUHVHQW��GXH�WRKLVWRULFDO� UHDVRQV� WKH� 1HWKHUODQGV� UHSRUWV� QR� &2� HPLVVLRQV� IURP� DJULFXOWXUDO� VRLOV�� ,QGLUHFW� 1�2HPLVVLRQV�IURP�OHDFKLQJ�DQG�UXQ�RII�RI�QLWURJHQ�IURP�DJULFXOWXUDO�VRLOV�DUH�UHSRUWHG�XQGHU�,3&&�FDWH�JRU\� ��� EHFDXVH� WKH� 1HWKHUODQGV¶� PHWKRG� SURYLGHV� RQO\� DJJUHJDWHG� ILJXUHV� WKDW� LQFOXGH� LQGXVWULDOVRXUFHV�DV�ZHOO�
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������ &KDQJHV�LQ�ELRPDVV�VWRFNV��/8&)�
2I�WKH�/DQG�8VH�&KDQJH�DQG�)RUHVWU\� �/8&)��VHFWRU� �,3&&�FDWHJRU\����� WKH�1HWKHUODQGV�SUHVHQWO\RQO\�UHSRUWV�WKH�QHW�FKDQJHV�RI�&2� GXH�WR�FKDQJHV�LQ�IRUHVWV�DQG�RWKHU�ELRPDVV�VWRFNV��,3&&�FDWH�JRU\���$���7KHVH�UHVXOW�LQ�D�VLQN�RI�DERXW����RQ�WKH�QDWLRQDO�QHW�WRWDO�HPLVVLRQV��7KH�YDULDWLRQ�RYHUWLPH�LV�EHWZHHQ������DQG������0WRQ�&2��

������ :DVWH
7KH� HPLVVLRQV� IURP� WKH�ZDVWH� VHFWRU� �,3&&�FDWHJRU\� ��� KDYH� GHFUHDVHG� E\� DERXW� ���� VLQFH� �����PDLQO\�WKURXJK�GHFUHDVLQJ�&+� HPLVVLRQV�±�SUHGRPLQDQWO\�IURP�ODQGILOOV�±�ZKLFK�LV�WKH�GRPLQDWLQJJDV��&2� DQG�1�2 HPLVVLRQV�FRQWULEXWLQJ�WKH�UHPDLQLQJ������7KH�IRVVLO�IXHO�UHODWHG�HPLVVLRQV�IURPZDVWH�LQFLQHUDWLRQ�DUH�LQFOXGHG�LQ�WKH�IXHO�FRPEXVWLRQ�HPLVVLRQV�IURP�WKH�HQHUJ\�VHFWRU���$����VLQFHPRVW� ODUJH�VFDOH� LQFLQHUDWRUV�DOVR�SURGXFH�HOHFWULFLW\�RU�KHDW� IRU�HQHUJHWLF�SXUSRVHV��7KH�&2� HPLV�VLRQV�IURP�WKLV�VHFWRU��SUHVHQWO\�FRQWULEXWLQJ����WR�WKH�ZDVWH�FDWHJRU\�WRWDO��KDYH�DOVR�FKDQJHG�FRQ�VLGHUDEO\�RYHU�WLPH��GHFUHDVHG�E\�����0WRQ�LQ�������������EXW�WKH�LQWHUDQQXDO�YDULDWLRQ�VXJJHVWV�WKDWWKHVH�ILJXUHV�PD\�QRW�EH�YHU\�UHOLDEOH�

������ 2WKHU
7KH�1HWKHUODQGV�XVHV�,3&&�FDWHJRU\���WR�UHSRUWV�LWV�±�YHU\�PLQRU�±�&+� HPLVVLRQV�IURP�VROYHQWV�DQGRWKHU�SURGXFW�XVH��EHFDXVH�WKH�SUHVHQW�UHSRUWLQJ�IUDPHZRUN�GRHV�QRW�DOORZ�IRU�&+� HPLVVLRQV�XQGHU,3&&�FDWHJRU\����7RWDO� LQGLUHFW�1�2 HPLVVLRQV� IURP� OHDFKLQJ�DQG� UXQ�RII�RI�QLWURJHQ� IURP�DJULFXO�WXUDO�VRLOV�DQG�LQGXVWULDO�VRXUFHV�DUH�UHSRUWHG�KHUH��EHFDXVH�WKHVH�DJJUHJDWHG�ILJXUHV�DOVR�LQFOXGH�LQ�GXVWULDO�VRXUFHV��ZKLFK�PDNH�UHSRUWLQJ�RI�WKLV�WRWDO�ILJXUH�LQ�6HFWRU����$JULFXOWXUH��LQDSSURSULDWH��7KHODWWHU�1�2 HPLVVLRQV�DUH�ODEHOOHG�DV�µ3ROOXWHG�VXUIDFH�ZDWHU¶�DQG�DUH�NHSW�FRQVWDQW�RYHU�WLPH�XQGHU�WKHSUHVHQW�PHWKRGRORJ\�

������ ,QWHUQDWLRQDO�WUDQVSRUW
)LQDOO\��ZH�GLVFXVV� WKH� WUHQG� LQ�HPLVVLRQV� IURP� LQWHUQDWLRQDO� WUDQVSRUW��ZKLFK� LV�QRW�SDUW� RI� WKH�QD�WLRQDO�WRWDO�EXW�LV�UHSRUWHG�XQGHU�WKH�81)&&&�DV�ZHOO��$W�SUHVHQW��WKH�1HWKHUODQGV�RQO\�UHSRUWV�&2�HPLVVLRQV�� QRW� WKH� ±� UHODWLYHO\�PLQRU� ±� HPLVVLRQV� RI� &+� DQG�1�2 IURP� WKHVH� VRXUFHV�� 7RWDO� &2�HPLVVLRQV�IURP�WKLV�VRXUFH�FDWHJRU\�KDYH�LQFUHDVHG�E\�����RU����0WRQ�VLQFH�������,Q�SDUWLFXODU��PD�ULQH�EXQNHU�HPLVVLRQV�FRQWULEXWHG�WR�WKLV�LQFUHDVH�������RU����0WRQ��GXH�WR�WKH�PDULQH�EXQNHUV�ODUJHVKDUH�LQ�WKLV�FDWHJRU\��EXW�SHUFHQWDJH�ZLVH�WKH�HPLVVLRQV�IURP�LQWHUQDWLRQDO�DYLDWLRQ�LQFUHDVHG�PXFKPRUH� �������RU�DERXW���0WRQ���7RWDO� LQWHUQDWLRQDO� WUDQVSRUW�HPLVVLRQV� LQFUHDVHG�DV� IUDFWLRQ�RI� WKHQDWLRQDO�WRWDO�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�����LQ������WR�����LQ������
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���� (PLVVLRQ�WUHQGV�IRU�LQGLUHFW�JUHHQKRXVH�JDVHV�DQG�62�
7UHQGV� LQ� WRWDO�HPLVVLRQV�RI�&2��12[� 1092&�DQG�62� DUH�SUHVHQWHG� LQ�7DEOH����� DQG� LQ�)LJXUH����� %HFDXVH�RI�WKH�SUREOHPV�LGHQWLILHG�ZLWK�DQQXDO�HQYLURQPHQWDO�UHSRUWV��VHH�%R[����� HPLVVLRQV�RI&2�DUH�QRW�YDOLGDWHG��KRZHYHU��H[SHUWV�RQ� WKHVH�HPLVVLRQV�VXJJHVWHG� WKDW�SRVVLEOH�HUURUV�DUH� VPDOO�7KH�&2�DQG�1092&�HPLVVLRQV�ZHUH�UHGXFHG�LQ������E\�DERXW��������FRPSDUHG�WR�������IRU�62�HYHQ������DQG�IRU�12[� WKH������HPLVVLRQV�DUH�DERXW�����ORZHU�WKDQ�WKH������OHYHO��12[ HPLVVLRQVDUH� UHFDOFXODWHG�RQ�EDVLV�RI�QHZ� LQIRUPDWLRQ�RQ�HPLVVLRQ� IDFWRUV� IRU� VPDOO� FRPEXVWLRQ� SODQWV� ����0:��IRU�WKH�\HDUV�������������������DQG�������QRW�\HW�UHFDOFXODWHG�IRU��������UHVXOWLQJ�LQ�DERXW���*J�OHVV�HPLVVLRQV�LQ�������:H�UHFDOO�WKDW�LQ�FRQWUDVW�ZLWK�WKH�GLUHFW�JUHHQKRXVH�JDVHV��HPLVVLRQV�RISUHFXUVRUV�IURP�URDG�WUDQVSRUW�KDYH�QRW�EHHQ�FRUUHFWHG�IRU�IXHO�VDOHV�DFFRUGLQJ�WR�WKH�QDWLRQDO�HQHUJ\VWDWLVWLFV�EXW�DUH�GLUHFWO\�UHODWHG�WR�WUDQVSRUW�VWDWLVWLFV�RQ�YHKLFOH�NP��ZKLFK�GLIIHU�WR�VRPH�H[WHQW�IURPWKH�,3&&�DSSURDFK��VHH�6HFWLRQ��������([FHSW�IRU�1092&��PRVW�RI�WKH�HPLVVLRQV�VWHP�IURP�IXHO�FRPEXVWLRQ��RI�ZKLFK�WKH�XQFHUWDLQW\LQ�WKH�HPLVVLRQ�IDFWRU�IRU�12[� &2�DQG�1092&�LV�RIWHQ�HVWLPDWHG�WR�EH�LQ�WKH�UDQJH�RI���������)RU62� HPLVVLRQ�IDFWRUV�IURP�IXHO�FRPEXVWLRQ��EDVLFDOO\�WKH�VXOSKXU�FRQWHQW�RI�WKH�IXHOV��WKH�XQFHUWDLQW\LV�HVWLPDWHG�LQ�WKH�UDQJH�RI���������7KH�XQFHUWDLQW\�LQ�WKH�DFWLYLW\�GDWD�LV�VPDOO�FRPSDUHG�WR�WKH�DF�FXUDF\�RI�WKH�HPLVVLRQ�IDFWRUV��7KHUHIRUH��WKH�XQFHUWDLQW\�LQ�WKH�RYHUDOO�WRWDO�RI�VRXUFHV�LQFOXGHG�LQ�WKHLQYHQWRU\�LV�HVWLPDWHG�WR�EH�LQ�WKH�RUGHU�RI�����IRU�&2������IRU�12[ DQG�62�� DQG�DERXW�����IRU1092&��5,90��������
7DEOH������7UHQG�LQ�HPLVVLRQV�RI�R]RQH�DQG�DHURVRO�SUHFXUVRUV�����������
&RPSRXQG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
(PLVVLRQV�LQ�*J
7RWDO�12; ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
7RWDO�&2 ������ ������ ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
7RWDO�1092& ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
7RWDO�62� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����
,QGH[������� �����
,QGH[�WRWDO�12; ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
,QGH[�WRWDO�&2 ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
,QGH[�WRWDO�1092& ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
,QGH[�WRWDO�62� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

)LJXUH�������7UHQGV�LQ�WRWDO�HPLVVLRQV�RI�12[� &2��1092&�DQG�62�� ���������

(PLVVLRQV�RI�SUHFXUVRU�JDVHV�LQ�*J�DQG�LQGH[HG����������
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��� (1(5*<�>&5)�VHFWRU��@
���� 2YHUYLHZ�RI�VHFWRU
$OO�PDLQ�VXEFDWHJRULHV�RI�WKH�HQHUJ\�VHFWRU�DUH�VXEGLYLGHG�LQWR�WZR�PDLQ�VXEVHFWRUV��FRPEXVWLRQ���$�DQG�QRQ�FRPEXVWLRQ���%��IXHO�UHODWHG�VRXUFHV�
$�� )XHO�FRPEXVWLRQ�HPLVVLRQV�� (QHUJ\�LQGXVWULHV��SRZHU�JHQHUDWLRQ��UHILQHULHV�HWFHWHUD����$��� 0DQXIDFWXULQJ�LQGXVWU\�DQG�FRQVWUXFWLRQ���$��� 7UDQVSRUW��GRPHVWLF����$��� 2WKHU�VHFWRUV��UHVLGHQWLDO��VHUYLFHV��DJULFXOWXUH�HWFHWHUD����$��� 2WKHU�IXHO�XVH���$��
%�� )XJLWLYH�HPLVVLRQV�IURP�IXHOV�� (PLVVLRQV�IURP�VROLG�IXHOV���%��� (PLVVLRQV�IURP�RLO�DQG�JDV���%��

7KH�WUHQGV�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�WKH�HQHUJ\�VHFWRU�DUH�VXPPDULVHG�LQ�7DEOH����� 2E�YLRXVO\��&2� HPLVVLRQV�IURP�IXHO�FRPEXVWLRQ�DUH� WKH�GRPLQDQW� VRXUFH�KHUH��ZKHUHDV�PRVW�PHWKDQHHPLVVLRQV�VWHP�IURP�IXJLWLYH�VRXUFHV��)URP�WKLV�WDEOH�LW�FDQ�EH�REVHUYHG�WKDW�WKH�HPLVVLRQV�IURP�WKHHQHUJ\�LQGXVWULHV��QRWDEO\�HOHFWULF�SRZHU�JHQHUDWLRQ��DQG�IURP�WUDQVSRUW� LQFUHDVHG�VXEVWDQWLDOO\�RYHUWLPH�� (PLVVLRQV� IURP� WKH� RWKHU� VHFWRUV� WHQG� WR� YDU\� FRQVLGHUDEO\� DFURVV� WKH� \HDUV� EHFDXVH� RI� WKHYDULDWLRQ�RI�WKH�ZLQWHU�ZHDWKHU�RYHU�WLPH�UHTXLULQJ�PRUH�RU�OHVV�VSDFH�KHDWLQJ��$V�WKH�,3&&�LQYHQWRU\JXLGHOLQHV�GR�QRW�UHTXLUH�FRUUHFWLRQV�RI�WKH�HPLVVLRQV�IRU�WKLV�\HDUO\�YDULDWLRQ�LQ�VSDFH�KHDWLQJ�QR�FRU�UHFWLRQV�DUH�UHSRUWHG�LQ�WKH�&5)�WDEOHV��7R�DVVHVV�WKH�HIIHFWV�RI�LPSOHPHQWHG�SROLFLHV�RQ�WKH�WUHQG�RIDQWKURSRJHQLF�HPLVVLRQV�D�FRUUHFWLRQ�LV�FDOFXODWHG�IRU�&2� HPLVVLRQV�IURP�JDV�FRPEXVWLRQ�IRU�VSDFHKHDWLQJ�WR�ILOWHU�RXW�WKH�HIIHFW�RI�LQWHUDQQXDO�FKDQJHV�GXH�WR�YDULDWLRQ�RI�ZHDWKHU��7KH�UHVXOWV�RI�WKHDGGLWLRQDO� HVWLPDWLRQ� IURP� WKLV� VR�FDOOHG� µWHPSHUDWXUH� FRUUHFWLRQ� IRU� &2�¶ FDQ� EH� IRXQG� LQ� 6HFWLRQ������
7DEOH������7UHQG�RI�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�WKH�HQHUJ\�VHFWRU��XQLW��7J��&2��HT��
6RXUFH�FDWHJRU\��(QHUJ\ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�$��)XHO�FRPEXVWLRQ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

&2�� ����(QHUJ\�LQGXVWULHV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�� ����0DQXIDFWXULQJ�LQG� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�� ����7UDQVSRUW ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�� ����2WKHU�VHFWRUV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�� ����2WKHU��� ��� ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2 ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

�%���)XJLWLYHV�IURP�RLO�	�JDV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&2� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2 ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

���,QFOXGLQJ�HPLVVLRQV�UHODWHG�WR�VWDWLVWLFDO�GLIIHUHQFHV��ZKLFK�DUH�QHJDWLYH�LQ�������
1RWH� 7KH�\HOORZ�FRORXU��VKDGHG�ILJXUHV��LQGLFDWHV�WKH�SDUWV�RI�WKH�LQYHQWRU\�ZKLFK�DUH�EDVHG�PDLQO\�RQ�LQGLYLGXDO�FRP�SDQ\� UHSRUWV� IRU�ZKLFK� QR� UHFDOFXODWLRQV�RU� DOORFDWLRQ� LPSURYHPHQWV� KDYH� EHHQ�PDGH� LQ� WKH� SDVW� GXH� WR� WKH� GDWDOLPLWDWLRQV�

:H�UHFDOO�WKDW�&2� HPLVVLRQV�UHSRUWHG�KHUH�DUH�RQO\�WKH�IRVVLO�IXHO�UHODWHG�HPLVVLRQV��VLQFH�&2�HPLVVLRQV�IURP�ELRPDVV�FRPEXVWLRQ�LV�DVVXPHG�QRW�WR�FRQWULEXWH�WR�QHW�&2� HPLVVLRQV�DQG�DUH�WKHUH�IRUH�QRW�LQFOXGHG�LQ�WKH�QDWLRQDO�WRWDO��$V�GHIDXOW��WKH�SURGXFWLRQ�RI�ELRPDVV�LV�DVVXPHG�WR�EH�VXVWDLQ�DEOH��WKH�FDUERQ� WKDW� LV�R[LGLVHG�GXULQJ�FRPEXVWLRQ�ZLOO�EH� DEVRUEHG�E\�SODQWV� IRU�JURZWK�ZLWKLQ� DOLPLWHG�QXPEHU�RI�\HDUV���7R�WKH�H[WHQW�WKDW�WKLV�LV�QRW�WKH�FDVH��D�FRUUHFWLRQ�LV�PDGH�LQ�WKH�&2� IURPVRXUFHV�VLQNV�UHSRUWHG�LQ�WKH�/DQG�8VH�&KDQJH�DQG�)RUHVWU\�VHFWRU��,3&&�FDWHJRU\�����7KH�LQYHQWRU\
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DOVR�SURYLGHV�VHSDUDWH�LQIRUPDWLRQ�RQ�&2� IURP�RUJDQLF�VRXUFHV��ELRPDVV�FRPEXVWLRQ���ZKLFK�LV�GLV�FXVVHG�LQ�6HFWLRQ��������7KH�HPLVVLRQV�IURP�VXEFDWHJRULHV��$����$��DQG��%��DUH�EDVHG�PDLQO\�RQ� LQGLYLGXDO�FRPSDQ\UHSRUWV��WKH�SDUW�RI�WKH�QDWLRQDO�SROOXWDQW�HPLVVLRQ�UHJLVWHU�FDOOHG�µ(5�,¶���VHH�6HFWLRQ�������'XH�WR�GD�WDVHW�OLPLWDWLRQV�� WKH�OHYHO�RI�GHWDLO� IRU� WKHVH�VXEFDWHJRULHV� LV�RIWHQ� OLPLWHG�� IRU�H[DPSOH��DV�ZH�ZLOOVKRZ�LQ�VXEVHTXHQW�VHFWLRQV�LQ�OLPLWHG�IXHO�VSHFLILHG�GDWD�IRU�WKHVH�FDWHJRULHV��)RU�RWKHU�VRXUFHV��L�H�RWKHU�LQGXVWULHV�LQ�WKH�FDWHJRULHV��$��DQG��$��DQG�IRU�RWKHU�VWDWLRQDU\�DQG�PRELOH�VRXUFHV��HPLVVLRQVDUH�FDOFXODWHG�XVLQJ�IXHO�FRQVXPSWLRQ�GDWD�DQG�QDWLRQDO�GHIDXOW�HPLVVLRQ�IDFWRUV�IRU�&2� DQG�1�2��DVZHOO�DV�VRXUFH�VSHFLILF�HPLVVLRQ�IDFWRUV�IRU�&+�� 6RXUFH�VSHFLILF�1�2 HPLVVLRQ�IDFWRUV�DUH�DSSOLHG�WRURDG�WUDQVSRUW��VHH�6HFWLRQ���������0RUH�GHWDLOV�RQ�WKH�PHWKRGRORJLHV�XVHG�DUH�SURYLGHG� LQ�$QQH[���7KH�FRQVLVWHQF\�RI�HPLVVLRQV�RYHU� WLPH�RI� WKHVH�VXEFDWHJRULHV�PD\�DOVR�VRPHWLPHV�EH� OLPLWHG��$Q�RWKHU�FRQVHTXHQFH��VKRZQ�LQ�\HOORZ�LQ�WKH�WDEOH��LV�WKDW�IRU������������QR�UHFDOFXODWLRQV�RU�DOORFDWLRQLPSURYHPHQWV�KDYH�EHHQ�PDGH�LQ�SDVW�\HDUV�$QRWKHU�DVSHFW�WKDW�OLPLWV�FRQVLVWHQF\�RI�IXHO�FRPEXVWLRQ�HPLVVLRQV�RYHU�WLPH�LV�WKH�REVHUYDWLRQWKDW�6WDWLVWLFV�1HWKHUODQGV��&%6��GLG�QRW�UHYLVH�WKH�HQHUJ\�EDODQFH�IRU�WKH�\HDUV������������ZLWK�WKHDLP�RI� LPSURYLQJ� WKH�GDWD�DQG�HOLPLQDWLQJ� WKH�VWDWLVWLFDO�GLIIHUHQFHV�EHWZHHQ�DSSDUHQW�FRQVXPSWLRQDQG�WKH�VXP�RI�VHFWRUDO�HQHUJ\�FRQVXPSWLRQ�E\�IXHO�W\SH��7KLV�DIIHFWHG�DOO�VRXUFH�FDWHJRULHV��WKXV��E\QRW UHYLVLQJ�WKH�HQHUJ\�FRQVXPSWLRQ�GDWD�IRU�����������VHYHUDO�LQFRQVLVWHQFLHV�LQ�WKH�WLPH�VHULHV�DUHOLNHO\�WR�EH�FDXVHG�E\�WKLV�DQRPDO\��VHH�SUHYLRXV�1,5������IRU�PRUH�GHWDLOV�RQ�VHFWRUDO�FRQVHTXHQFHVLQ�&2� HPLVVLRQV��2OLYLHU�HW�DO�� ������:H�UHFDOO� WKDW�WKH�1HWKHUODQGV�KDV�UHSRUWHG� LWV�&2� HPLVVLRQV�UHODWHG� WR� IHHGVWRFN�XVH�RI� IXHOVDQG�RWKHU�QRQ�HQHUJ\�XVH�XQGHU�IXHO�FRPEXVWLRQ�IURP�WKH�µ0DQXIDFWXULQJ�LQGXVWU\¶���$����LQVWHDG�RIXQGHU�µ,QGXVWULDO�SURFHVVHV¶��VRXUFH�FDWHJRU\�����7KHVH�ILJXUHV�DOVR�LQFOXGH�WKH�&2� HPLVVLRQV�RI�QRQ�HQHUJ\� SURGXFWV� GXULQJ� WKHLU� XVH�� 7KH� HPLVVLRQV� DUH� DOORFDWHG� KHUH� LQVWHDG� RI� XQGHU� µ6ROYHQWV� DQG2WKHU�3URGXFW�8VH¶� �VRXUFH�FDWHJRU\�����EHFDXVH�WKH\�DUH�FDOFXODWHG�XVLQJ�WKH�,3&&�7LHU���PHWKRGIRU�WKHVH�VRXUFHV�DQG�VWRUDJH�IDFWRUV�WKDW�LQWHJUDWH�LPPHGLDWH�HPLVVLRQV�GXULQJ�PDQXIDFWXUH�DQG�HPLV�VLRQV�GXULQJ�WKH�XVH�RI�WKH�SURGXFWV��7KH�VDPH�KROGV�IRU�FRNH�LQSXW�DV�UHGXFLQJ�DJHQW�LQ�WKH�LURQ�DQGVWHHO�LQGXVWU\��ZKLFK�DFFRUGLQJ� WR� WKH�*RRG�3UDFWLFH�*XLGDQFH� LV�DOVR�DQ� LQGXVWULDO�SURFHVV� VRXUFH�+RZHYHU��LW�LV�DOVR�DOORFDWHG�WR�WKH�PDQXIDFWXULQJ�LQGXVWU\�EHFDXVH�LQ�WKH�1HWKHUODQGV�DOO�HPLVVLRQVIURP�WKH�VWHHO�PDQXIDFWXULQJ�LQGXVWU\�DUH�UHSRUWHG�DW�DQ�DJJUHJDWHG�OHYHO��DOVR�HPLVVLRQV�GXH�WR�FRNHSURGXFWLRQ��7KXV�WKH�ODWWHU�LV�QRW�UHSRUWHG�XQGHU�µ)XJLWLYH�HPLVVLRQV�IURP�VROLG�IXHOV¶ ��%���EXW�XQGHUµ)XHO�&RPEXVWLRQ¶ ��$��7KH�FKDUDFWHULVWLFV�RI� WKH�1HWKHUODQGV¶�FRXQWU\�VSHFLILF�FLUFXPVWDQFHV� DUH� UHIOHFWHG� LQ�ERWK� WKHHQHUJ\�EDODQFH�DQG�WKH�HPLVVLRQV�SUHVHQWHG�LQ�7DEOH����� 7KH�1HWKHUODQGV�SURGXFHV�ODUJH�DPRXQWV�RIQDWXUDO�JDV��DQG�DOVR�VRPH�RLO���ERWK�RQVKRUH��H�J��*URQLQJHQ�JDV��DQG�RIIVKRUH��VR�FDOOHG�µVPDOO�JDVILHOGV¶���,Q�DGGLWLRQ��QDWXUDO�JDV�KDV�D�YHU\�ODUJH�VKDUH�LQ�HQHUJ\�FRQVXPSWLRQ�DQG� LV�XVHG�IRU�VSDFHKHDWLQJ� LQ� WKH�RWKHU� VHFWRUV�� LQ� LQGXVWU\�DQG�SRZHU�JHQHUDWLRQ��1DWXUDO� JDV�SURGXFWLRQ�JHQHUDWHV� UH�ODWHG� HPLVVLRQV� VXFK�DV� IXJLWLYH� HPLVVLRQV� RI�PHWKDQH� DQG� UHODWLYHO\� ORZ�&2� HPLVVLRQV� IURP� IXHOFRPEXVWLRQ�� )XUWKHUPRUH�� WKH� 1HWKHUODQGV� PDNHV� XVH� RI� WKH� ORFDWLRQ� RI� 5RWWHUGDP� KDUERXU� DW� WKHPRXWK�RI�WKH�5KLQH��IRU�KRXVLQJ�PDQ\�ODUJH�UHILQHULHV��ZKLFK�H[SRUW�DERXW�KDOI�RI�WKHLU�SURGXFWV�WR�WKH(XURSHDQ�PDUNHW��$V�D�FRQVHTXHQFH��WKH�1HWKHUODQGV�KDV�D�UHODWLYHO\�ODUJH�SHWURFKHPLFDO�LQGXVWU\�DQGWKH�ZRUOG¶V�ODUJHVW�VXSSO\�RI�PDULQH�EXQNHU�RLOV�LQ�5RWWHUGDP��0RUHRYHU��6FKLSKRO�$LUSRUW�LV�:HVWHUQ(XURSH¶V� ODUJHVW� VXSSOLHU� RI� DYLDWLRQ� EXQNHU� IXHOV� �MHWIXHO���7KH� ODUJH� SHWURFKHPLFDO� LQGXVWU\� LV� UH�VSRQVLEOH�IRU�WKH�1HWKHUODQGV�KDYLQJ�WKH�KLJKHVW�VKDUH�RI�&2� IURP�QRQ�HQHUJ\�IHHGVWRFN�XVH�RI�IXHOVRI DOO�LQGXVWULDOLVHG�FRXQWULHV��L�H��2(&'�RU�$QQH[�,�FRXQWULHV��ZKHQ�UHIHUULQJ�WR�WKH�.\RWR�3URWRFRO��2OLYLHU�DQG�3HWHUV��������,Q� WKH�1HWKHUODQGV��PRVW� GRPHVWLF� FRPPHUFLDO� VKLSSLQJ� DFWLYLWLHV� EX\� WKHLU� IXHOV� IURP�PDULQHEXQNHUV�� WKHUHIRUH� WKHLU� HQHUJ\� FRQVXPSWLRQ� LV� LQFOXGHG� XQGHU� µ,QWHUQDWLRQDO� EXQNHUV¶ DQG� QRW� GR�PHVWLF�FRQVXPSWLRQ��7KLV�DOVR�DSSOLHV�WR�ILVKHULHV��ZKRVH�FRQVXPSWLRQ�LV��DW�SUHVHQW��DOO�DOORFDWHG�WR,QWHUQDWLRQDO�EXQNHUV��VHH�6HFWLRQ��������
.H\�VRXUFHV
%R[�����SUHVHQWV�WKH�NH\�DQG�QRQ�NH\�VRXUFHV�RI�WKH�HQHUJ\�VHFWRU�RQ�WKH�EDVLV�RI�OHYHO��WUHQG�RU�ERWK�6LQFH�&2� HPLVVLRQV�PDNH�XS�WKH�ODUJHVW�IUDFWLRQ�RI�WKH�QDWLRQDO�WRWDO�HPLVVLRQV��LW� LV�QRW�VXUSULVLQJWKDW�DOO�&2� VRXUFHV�DUH�LQGHHG�NH\�VRXUFHV��7KLV�LQFOXGHV�WKH�IHHGVWRFN�XVH��QRQ�HQHUJ\�XVH��RI�RLO
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DQG�JDV��)HHGVWRFN�XVH�RI�FRDO�LV�QRW�D�NH\�VRXUFH��VLQFH� LW�H[FOXGHV� WKH� ODUJH�DPRXQW�RI�FRNH�FRQ�VXPSWLRQ�LQ�WKH�LURQ�	�VWHHO�LQGXVWU\��RI�ZKLFK�DOO�&2� HPLVVLRQV�±�LQFOXGLQJ�WKRVH�IURP�FRNH�LQSXW�±DUH�FRPELQHG�DQG�UHSRUWHG�WRJHWKHU��&2� HPLVVLRQV�IURP�RLO�DQG�JDV�IHHGVWRFN��DQG�IURP�WKH�LURQ�DQGVWHHO�LQGXVWU\��DUH�QRW�UHSRUWHG�XQGHU�VRXUFH�FDWHJRU\�LQGXVWULDO�SURFHVVHV��&5)�VHFWRU�����EXW�DUH�DOOR�FDWHG�E\�WKH�1HWKHUODQGV�XQGHU�IXHO�FRPEXVWLRQ�E\�WKH�PDQXIDFWXULQJ�LQGXVWU\���$���DV�FKHPLFDO�LQ�GXVWU\���$�F��DQG�LURQ�DQG�VWHHO�SURGXFWLRQ���$�D���UHVSHFWLYHO\�2I�WKH�QRQ�&2� FRPEXVWLRQ�VRXUFHV��RQO\�1�2 IURP�URDG�WUDQVSRUW�DSSHDUV�WR�EH�D�NH\�VRXUFH�7KH�VXPPHG�&+� HPLVVLRQV�IURP�DOO�FRPEXVWLRQ�VRXUFHV�DUH�DOVR�D�NH\�VRXUFH��0HWKDQH� IURP�IXHOFRPEXVWLRQ� VWHPV� SUHGRPLQDQWO\� IURP� JDV� ORVVHV� GXULQJ� FRRNLQJ� LQ� WKH� UHVLGHQWLDO� VHFWRU� ��$�E��ZKLFK� DUH� DOVR� KLJKHU� LQ� WKLV� VRXUFH� FDWHJRU\� GXH� WR� ELRIXHO� FRPEXVWLRQ�� 2I� WKH� QRQ�FRPEXVWLRQVRXUFHV��RQO\�WKH�&+� HPLVVLRQV�IURP�JDV�SURGXFWLRQ�DQG�&+� HPLVVLRQV�IURP�JDV�GLVWULEXWLRQ�DUH�NH\VRXUFHV�
%R[����� �.H\�VRXUFH�LGHQWLILFDWLRQ�LQ�WKH�HQHUJ\�VHFWRU�XVLQJ�WKH�,3&&�7LHU���DQG���DSSURDFK��/� �/HYHO��7� 7UHQG�
�$� &2� (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��(QHUJ\�,QGXVWULHV .H\��/�7�
�$� &2� (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��0DQXIDFWXULQJ�,QGXVWULHV�DQG�&RQVWU� .H\��/�7�
�$� &2� (PLVVLRQV�IURP�LURQ�DQG�VWHHO�LQGXVWU\ .H\��/��7��
�$� &2� )HHGVWRFN�JDV .H\��/�7��
�$� &2� )HHGVWRFN�RLO .H\��/�7��
�$� &2� )HHGVWRFN�FRDO 1RQ�NH\
�$� &2� 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV .H\��/�7�
�$� &2� 0RELOH�FRPEXVWLRQ��ZDWHUERUQH�QDYLJDWLRQ .H\��/��
�$� &2� 0RELOH�FRPEXVWLRQ��DLUFUDIW .H\��7��
�$� &2� 0RELOH�FRPEXVWLRQ��RWKHU .H\��/�
�$� &+� 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV 1RQ�NH\
�$� &+� 0RELOH�FRPEXVWLRQ��RWKHU 1RQ�NH\
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������ (QHUJ\�LQGXVWULHV��&5)�FDWHJRU\��$��
�������� 6RXUFH�FDWHJRU\�GHVFULSWLRQ7KLV� VRXUFH� FDWHJRU\� FRQVLVWV� RI� WKH� VXEVRXUFHV� µ3XEOLF� HOHFWULFLW\� DQG� KHDW� SURGXFWLRQ¶� �LQFOXGLQJHPLVVLRQV�IURP�ZDVWH�LQFLQHUDWLRQ���µ3HWUROHXP�5HILQLQJ¶�DQG�µ2WKHU�HQHUJ\�LQGXVWULHV¶�±�DOO�H[FOXG�LQJ�&2� IURP�RUJDQLF�VRXUFHV��L�H��IURP�ELRPDVV�FRPEXVWLRQ�±�ZKLFK�DUH�DOO�WRJHWKHU�D�NH\�VRXUFH�IRU&2� HPLVVLRQV�7KH�VKDUH�RI�&2��HPLVVLRQ�IURP�WKH�HQHUJ\�LQGXVWULHV�LQ�WKH�QDWLRQDO�WRWDO�ZDV�����LQ������DQG����LQ�������)RU�&+� DQG�1�2 HPLVVLRQV�IURP�WKH�HQHUJ\�VXEVHFWRU�WKH�VKDUH�LV�UHODWLYHO\�VPDOO�DQGQRW FRQVLGHUHG�D�NH\�VRXUFH��7DEOH������
7DEOH������(PLVVLRQV�IURP�HQHUJ\�LQGXVWULHV���$����&2� LQ�7J��RWKHUV�LQ�*J�
*DV�VXEVRXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�D���3XEOLF�HOHFWULFLW\�DQG�KHDW�SURGXFWLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
E���3HWUROHXP�UHILQLQJ ��� ��� ��� ��� ��� ���� ���� ���� ���� ���� ���� ����
F���0DQXIDFWXUH�RI�VROLG�IXHOV�RWKHU ��� ���� ���� ���� ���� ��� ��� ��� ��� ��� ��� ���
&+�D���3XEOLF�HOHFWULFLW\�DQG�KHDW�SURGXFWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
E���3HWUROHXP�UHILQLQJ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
F���0DQXIDFWXUH�RI�VROLG�IXHOV�RWKHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2D���3XEOLF�HOHFWULFLW\�DQG�KHDW�SURGXFWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
E���3HWUROHXP�UHILQLQJ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
F���0DQXIDFWXUH�RI�VROLG�IXHOV�RWKHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

�������� 0HWKRGRORJLFDO�LVVXHV)RU�IXHO�FRPEXVWLRQ�LQ�HQHUJ\�LQGXVWULHV���$���D�FRXQWU\�VSHFLILF�ERWWRP�XS��7LHU��7LHU����PHWKRG�LVXVHG�IRU�FDOFXODWLQJ�WKH�HPLVVLRQV��7KH�PHWKRG�LV�EDVHG�RQ�WKH�HPLVVLRQ�GDWD�RI�WKH�ODUJH�LQGLYLGXDOSRLQW�VRXUFHV�SURYLGHG�E\�WKH�DQQXDO�HQYLURQPHQWDO�UHSRUWV�RI�ODUJH�FRPSDQLHV�DQG�DQ�DGGLWLRQDO�HV�WLPDWLRQ�RI�WKH�UHVW�RI�WKH�HPLVVLRQV�EDVHG�RQ�WKH�IXHO�FRQVXPSWLRQ�GDWD�SHU�VHFWRU�DQG�FRXQWU\�VSH�FLILF�HPLVVLRQ�IDFWRUV��$�GHWDLOHG�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\�RI�HVWLPDWLQJ�WKH�&2� HPLVVLRQV�RIWKLV�NH\�VRXUFH�LV�SURYLGHG�LQ�6SDNPDQ�HW�DO����������6LQFH�WKH�&2� HPLVVLRQV�IURP�WKH�HQHUJ\�LQGXV�WULHV�DUH�FRQVLGHUHG�WR�EH�D�NH\�VRXUFH��VHH�6HFWLRQ�������WKH�SUHVHQW�7LHU�����PHWKRGRORJ\�GRHV�FRP�SO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&��������
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7DEOH������&2� HPLVVLRQV�IURP�WKH�HQHUJ\�LQGXVWULHV������������7J�
6RXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
3XEOLF�HOHFWULFLW\�DQG�KHDW�SURGXFWLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
R�Z��/LTXLG�IXHOV ��� ��� ��� ��� ��� ��� ��� ���
R�Z��6ROLG�IXHOV ���� ���� ���� ���� ���� ���� ��� ����
R�Z��*DVHRXV�IXHOV ���� ���� ���� ���� ���� ���� ��� ����
R�Z��2WKHU�IXHOV�8QVSHFLILHG�HPLVVLRQV��� ��� ��� ��� ��� ��� ��� ���� ���
3HWUROHXP�UHILQLQJ ��� ,( ,( ,( ,( ���� ���� ���� ���� ���� ���� ����
2WKHU�HQHUJ\�LQGXVWULHV ��� ���� ���� ���� ���� ��� ��� ��� ��� ��� ��� ���
7RWDO ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1RWH��7R�UHIOHFW�WKH�GHJUHH�RI�FRPSOHWHQHVV��RQO\�HPLVVLRQV�UHSRUWHG�LQ�WKH�&5)�ILOHV�KDYH�EHHQ�LQFOXGHG�KHUH�
���7KH�HPLVVLRQV�QRW�UHSRUWHG�E\�IXHO�W\SH�KDYH�EHHQ�VXPPHG�DQG�UHSRUWHG�LQ�WKH�&5)�XQGHU��2WKHU�IXHOV���DV�LV�WRWDO�IXHOFRQVXPSWLRQ�DVVRFLDWHG�ZLWK�WKHVH�XQVSHFLILHG�HPLVVLRQV��7KLV�PD\�H[SODLQ�WKH�LQYLVLELOLW\�LQ�WKLV�WDEOH�RI�WKH�LQFUHDVH�RIOLTXLG�IXHO�HPLVVLRQV�LQ������REVHUYHG�LQ�)LJXUH�����
,Q�FDVHV�ZKHUH�&2� DQG�UHODWHG�IRVVLO�IXHO�FRQVXPSWLRQ�ZHUH�QRW�UHSRUWHG�SHU�IXHO�W\SH�E\�LQGLYLGXDOFRPSDQLHV�RU�ZKHQ�WKH\�GLG�QRW�SURSHUO\�PDWFK��IXHO�FRQVXPSWLRQ�DQG�&2� HPLVVLRQV�KDYH�EHHQ�DOOR�FDWHG�LQ�WKH�&5)�6HFWRUDO�%DFNJURXQG�7DEOHV�XQGHU�µ2WKHU�IXHOV¶� ,Q�7DEOH����� ZKHUH�WKHVH�GDWD�DUHSUHVHQWHG� IRU� WKH� HQHUJ\� VHFWRU�� LW� FOHDUO\� VKRZV� WKDW� IRU� WKH� SXEOLF� HOHFWULFLW\� DQG� KHDW� SURGXFWLRQVHFWRU� ODVW� \HDUV� WKH� IUDFWLRQ� RI�XQVSHFLILHG� IRVVLO�IXHO� UHODWHG�&2� HPLVVLRQV� LV� ODUJH� WKDQNV� WR� WKHSUREOHPV�PHQWLRQHG�DERYH��,QVSHFWLRQ�RI�WKH�UHILQHU\�GDWD�UHYHDOV�WKDW�WKH�KLJK�XQDOORFDWHG�IUDFWLRQVLQ�UHFHQW�\HDUV�IRU�WKH�WRWDO�HQHUJ\�VHFWRU�DOVR�UHODWH�WR�UHILQHULHV��RI�ZKLFK�DOO�UHSRUWHG�&2� HPLVVLRQVVLQFH������FRXOG�QRW�EH�DVVRFLDWHG�ZLWK�UHSRUWHG�IRVVLO�IXHO�FRQVXPSWLRQ�
7DEOH������*URVV�SURGXFWLRQ�� LPSRUW��H[SRUW��DQG�JURVV�FRQVXPSWLRQ�RI�HOHFWULFLW\�����������������POQ�N:K�
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���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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����
*URVV�GRPHVWLF�XVH ���� ���� ���� ���� ���� ���� ���� ���� ����� ����� ����� �����
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������ 0DQXIDFWXULQJ�LQGXVWULHV�DQG�FRQVWUXFWLRQ��&5)�FDWHJRU\��$��
�������� 6RXUFH�FDWHJRU\�GHVFULSWLRQ6RXUFH� FDWHJRU\� �$�� FRQVLVWV� RI� WKH� FRPEXVWLRQ� HPLVVLRQV� RI� VL[� VXE�VRXUFHV�� LURQ� DQG� VWHHO�� QRQ�IHUURXV�PHWDOV��FKHPLFDOV��SXOS�DQG�SDSHU�� IRRG�SURFHVVLQJ�DQG�D� FDWHJRU\� µRWKHUV¶� DQG� LQFOXGHV�DOO�SURFHVV��HPLVVLRQV�IURP�PHWDO�SURGXFWLRQ��FRNH�SURGXFWLRQ�DQG�IHHGVWRFN�HPLVVLRQV�&2� HPLVVLRQV�IURP�PDQXIDFWXULQJ�LQGXVWULHV���$���DUH�D�NH\�VRXUFH��,Q�DGGLWLRQ��LQGXVWULDO�SUR�FHVV�HPLVVLRQV�RI�&2� IURP�LURQ�DQG�VWHHO�LQGXVWU\�DQG�WKH�&2��IHHGVWRFN�HPLVVLRQV�RI�JDV�DQG�RLO�DUHNH\�VRXUFHV��VHH�%R[�������7KH�VKDUH�RI�WKH�HPLVVLRQV�IURP�PDQXIDFWXULQJ�LQGXVWULHV�DQG�FRQVWUXFWLRQLQ�WKH�QDWLRQDO�&2� HPLVVLRQ�ZDV�����LQ������DQG�����LQ�������7KH�VKDUH�RI�WKH�RWKHU�JUHHQKRXVHJDV�HPLVVLRQV�RI�WKLV�FDWHJRU\�LV�RQO\�YHU\�VPDOO��7DEOH������
7DEOH�������(PLVVLRQV�IURP�PDQXIDFWXULQJ�LQGXVWULHV�DQG�FRQVWUXFWLRQ���$����&2� LQ�7J��RWKHUV�LQ�*J�
*DV�VXEVRXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�D���,URQ�DQG�VWHHO��� ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
E���1RQ�IHUURXV�PHWDOV ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
F���&KHPLFDOV��� ���� 1$ 1$ 1$ 1$ ���� ���� ���� ���� ���� ���� ����
G���3XOS��SDSHU�DQG�SULQW ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
H���)RRG�SURFHVVLQJ��EHYHUDJHV�	�WREDFFR ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
I���2WKHU ��� ���� ���� ���� ���� ��� ��� ��� ��� ��� ��� ���
&+�D���,URQ�DQG�VWHHO ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
E���1RQ�IHUURXV�PHWDOV ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
F���&KHPLFDOV ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
G���3XOS��SDSHU�DQG�3ULQW ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
H���)RRG�SURFHVVLQJ��EHYHUDJHV�	�WREDFFR ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
I���2WKHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2D���,URQ�DQG�VWHHO ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
E���1RQ�IHUURXV�PHWDOV ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
F���&KHPLFDOV ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
G���3XOS��SDSHU�DQG�SULQW ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
H���)RRG�SURFHVVLQJ��EHYHUDJHV�	�WREDFFR ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
I���2WKHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
���,QFOXGLQJ�QRQ�HQHUJ\�XVH�RI�IXHOV�H�J��DV�FKHPLFDO�IHHGVWRFN�1RWH��7R�UHIOHFW�WKH�GHJUHH�RI�FRPSOHWHQHVV��RQO\�HPLVVLRQV�UHSRUWHG�LQ�WKH�&5)�ILOHV�KDYH�EHHQ�LQFOXGHG�KHUH��1$� �1RW$YDLODEOH��IRU�����������QR�EUHDN�XS�LQ�VXE�VHFWRUV�KDV�EHHQ�PDGH�LQ�WKH�&5)�ILOHV��
�������� 0HWKRGRORJLFDO�LVVXHV)RU�DOO� HPLVVLRQV� IURP�PDQXIDFWXULQJ� LQGXVWULHV� ��$���D�FRXQWU\�VSHFLILF�ERWWRP�XS� �7LHU���7LHU���PHWKRG�LV�XVHG�FDOFXODWLQJ�WKH�HPLVVLRQV��H[FHSW�IRU�WKH�&2� HPLVVLRQV�IURP�QRQ�HQHUJ\��IHHGVWRFN�XVH�RI�IXHOV��IRU�ZKLFK�HIIHFWLYHO\�WKH�,3&&�7LHU���PHWKRG�LV�XVHG�IRU�FDOFXODWLQJ�QDWLRQDO�WRWDO�IHHG�VWRFN�HPLVVLRQV��7KH�PHWKRG�IRU�IXHO�FRPEXVWLRQ�LV�EDVHG�RQ�WKH�HPLVVLRQ�GDWD�RI�WKH�ODUJH�LQGLYLGXDOSRLQW�VRXUFHV�SURYLGHG�E\�WKH�DQQXDO�HQYLURQPHQWDO�UHSRUWV�RI�ODUJH�FRPSDQLHV�DQG�DQ�DGGLWLRQDO�HV�WLPDWLRQ�RI�WKH�UHVW�RI�WKH�HPLVVLRQV�EDVHG�RQ�WKH�IXHO�FRQVXPSWLRQ�GDWD�SHU�VHFWRU�DQG�FRXQWU\�VSH�FLILF�HPLVVLRQ�IDFWRUV���$�GHWDLOHG�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\�RI�HVWLPDWLQJ�WKH�&2� HPLVVLRQV�RIWKHVH�NH\�VRXUFHV�LV�SURYLGHG�LQ�6SDNPDQ�HW�DO���������6LQFH�WKH�&2� FRPEXVWLRQ�HPLVVLRQV�IURP�PDQXIDFWXULQJ�LQGXVWULHV�DUH�FRQVLGHUHG�WR�EH�D�NH\�VRXUFH�VHH�6HFWLRQ�������WKH�SUHVHQW�7LHU�����PHWKRGRORJ\�GRHV�FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLG�DQFH��,3&&���������7KH�&2� HPLVVLRQV�IURP�QRQ�HQHUJ\�IHHGVWRFN�XVH�RI�QDWXUDO�JDV�DQG�RI�RLO�SURG�XFWV�DUH�DOVR�FRQVLGHUHG�WR�EH�NH\�VRXUFHV��7KH�SUHVHQW�XVH�RI�WKH�7LHU���PHWKRGRORJ\�IRU�HVWLPDWLQJQDWLRQDO�WRWDO�&2� HPLVVLRQV�IURP�WKHVH�VRXUFHV�GRHV�QRW�IXOO\�FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH*XLGDQFH�
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�������� 8QFHUWDLQW\�DQG�WLPH�VHULHV�FRQVLVWHQF\7KH�XQFHUWDLQW\�RI�WKLV�FDWHJRU\�LV�HVWLPDWHG�WR�EH����LQ�DQQXDO�&2� HPLVVLRQV�IURP�FRPEXVWLRQ��7KHXQFHUWDLQW\�LQ�IHHGVWRFN�UHODWHG�&2� HPLVVLRQV�LV�HVWLPDWHG�DW�DERXW�����IRU�QRQ�HQHUJ\�XVH�RI�JDVDQG�FRDO�DQG�DERXW�����IRU�IHHGVWRFN�XVH�RI�RLO�SURGXFWV��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV��%HWZHHQ������DQG� ����� WKH� HPLVVLRQ� RI�&2� GXH� WR� IRVVLO� IXHO� XVH�E\� LQGXVWU\� KDV� GHFUHDVHGIURP������WR������7J��������7DEOH��������ZKLFK�LV�GRPLQDWHG�E\�WKH�FKHPLFDO�LQGXVWU\��7KLV�LQFOXGHVDFWXDO�HPLVVLRQV�RI�&2� IURP�IHHGVWRFN�XVH�RI�HQHUJ\�FDUULHUV�RI�����DQG�����7J��UHVSHFWLYHO\��ZKLFKDSSHDUV�WR�EH�WKH�PDLQ�FDXVH�RI�WKH���7J�LQFUHDVH�LQ�LQGXVWULDO�IRVVLO�IXHO�HPLVVLRQV��$V�VKRZQ�LQ�7D�EOH� ����� DQG�7DEOH� ����� WKH� FRPEXVWLRQ� HPLVVLRQV�� DOVR� RI� RWKHU� LQGXVWULDO� VHFWRUV�� UHPDLQHG� IDLUO\FRQVWDQW�LQ�WKLV�SHULRG��,Q�WKH�����������SHULRG�DFFRUGLQJ�WR�QDWLRQDO�HQHUJ\�VWDWLVWLFV�EHWZHHQ����DQG�� 7J�&2� LV�DQQXDOO\�VWRUHG�LQ�RLO�SURGXFWV��7DEOH��������$OWKRXJK�WKH�JURZWK�RI�LQGXVWULDO�SURGXF�WLRQ� LQ� WKLV� SHULRG� RI� ���� �LQ�PRQHWDU\� XQLWV�� HPLVVLRQV� DUH� GHFUHDVHG�� 7KH� GLIIHUHQFH� FDQ� EH� H[�SODLQHG�PDLQO\� E\� HQHUJ\� FRQVHUYDWLRQ��%HWZHHQ� ����� DQG� ������ WKH�1HWKHUODQGV¶� LQGXVWU\� KDV� DW�WDLQHG�DQ�LPSURYHPHQW�RI�LWV�HQHUJ\�HIILFLHQF\�RI�DERXW������ZKLFK�LV�HTXLYDOHQW�ZLWK�DQ�HQHUJ\�FRQ�VHUYDWLRQ�RI�����3-��(=��������RU�DERXW�����7J�&2� HPLVVLRQV�RU�PRUH��GHSHQGLQJ�RQ�WKH�IXHO�PL[DVVXPHG���,Q�DGGLWLRQ��ZH�QRWH�WKDW�WKH�WUHQG�LQ�HQHUJ\�FRQVXPSWLRQ�LQ�WKH�LQGXVWU\��DQG�WKXV�LQ�&2�HPLVVLRQV��LV�LQIOXHQFHG�E\�WKH�IUDFWLRQ�RI�IXHO�XVHG�IRU�SULYDWHO\�RZQHG�FRJHQHUDWLRQ�IDFLOLWLHV�
7DEOH�������&2� HPLVVLRQV�IURP�IXHO�XVH�LQ�PDQXIDFWXULQJ�LQGXVWULHV�DQG�FRQVWUXFWLRQ���$����XQLW��7J�
6XEVHFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
D��,URQ�DQG�VWHHO��� ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
E��1RQ�IHUURXV�PHWDOV ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
F��&KHPLFDOV��� ���� 1$ 1$ 1$ 1$ ���� ���� ���� ���� ���� ���� ����
� ��)XHO�FRPEXVWLRQ ���� 1$ 1$ 1$ 1$ ���� ���� ���� ���� ���� ���� ����
� ��)HHGVWRFNV��7LHU��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ����
G��3XOS��SDSHU�DQG�SULQW ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
H��)RRG�SURFHVVLQJ��� ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
I��2WKHU ��� ���� ���� ���� ���� ��� ��� ��� ��� ��� ��� ���
7RWDO ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
���,QFOXGLQJ�QRQ�HQHUJ\�XVH�RI�IXHOV�H�J��DV�FKHPLFDO�IHHGVWRFN�
���,QFOXGLQJ�EHYHUDJHV�DQG�WREDFFR�1RWH��1$� �1RW�$YDLODEOH��IRU�����������QR�EUHDN�XS�LQ�VXE�VHFWRUV�KDV�EHHQ�PDGH�LQ�WKH�&5)�ILOHV��

7UHQGV�LQ�&2��HPLVVLRQV�RI�LQGXVWULDO�VHFWRUV�
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���� ���� ���� ���� ���� ���� ���� ����

7J�&2�

&2��IURP�LURQ�DQG�VWHHO�SURGXFWLRQ

&UXGH�VWHHO�SURGXFWLRQ��NWRQ�

&2��IURP�RWKHU�LQGXVWULDO�SURGXFWLRQ

&HPHQW�DQG�EULFNV�SURGXFWLRQ��SU�
LQGH[�
&2��IURP�IRRG�SURFHVVLQJ

)RRG�SURGXFWLRQ��SU��LQGH[�

&2��IURP�SXOS��SDSHU�DQG�SULQW

3DSHU�SURGXFWLRQ��SU��LQGH[�

&2��IURP�QRQ�IHUURXV�PHWDOV
SURGXFWLRQ
$OXPLQLXP�SURGXFWLRQ��NWRQ�

)LJXUH������7UHQG�DQDO\VLV�RI�&2� HPLVVLRQV�LQ�LQGXVWULDO�VXEVHFWRUV��H[FOXGLQJ�WKH�FKHPLFDO�LQGXVWU\�����������
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����

7UHQGV�LQ�VXEVHFWRUV�DUH�SUHVHQWHG�LQ�)LJXUH����� LQ�ZKLFK�WUHQGV�RI�&2� HPLVVLRQV�DUH�FRPSDUHGWR� WUHQGV� LQ� XQGHUO\LQJ� SURGXFWLRQ� GDWD�� ,W� FDQ� EH� FRQFOXGHG� WKDW� ERWK� WUHQGV� DSSHDU� WR� EH� UDWKHUFORVHO\�UHODWHG�ZLWK�D�IHZ�H[FHSWLRQV��LURQ�DQG�VWHHO�SURGXFWLRQ�LQ������DQG�������IRRG�SURFHVVLQJ�LQ����� SDSHU� SURGXFWLRQ� LQ� ������� 7KHVH� H[FHSWLRQV� FRXOG� EH� HLWKHU� FDXVHG� E\� ODUJH� DQQXDO� VWRFNFKDQJHV�RU�E\�FDOFXODWLRQ�HUURUV��)XUWKHU�VWXG\�KDV�WR�GLVFORVH�WKH�H[DFW�QDWXUH�RI�WKHVH�GLVFUHSDQFLHV�$V�PHQWLRQHG�LQ�6HFWLRQ�������LQ�FDVHV�ZKHUH�&2� DQG�UHODWHG�IRVVLO�IXHO�FRQVXPSWLRQ�ZHUH�QRWUHSRUWHG�SHU�IXHO�W\SH�E\�LQGLYLGXDO�FRPSDQLHV�RU�ZKHQ�WKH\�GLG�QRW�SURSHUO\�PDWFK��IXHO�FRQVXPSWLRQDQG�&2� HPLVVLRQV�KDYH�EHHQ�DOORFDWHG�LQ�WKH�&5)�6HFWRUDO�%DFNJURXQG�7DEOHV�XQGHU�µ2WKHU�IXHOV¶�,Q�7DEOH������ ZKHUH� WKHVH�GDWD�DUH�SUHVHQWHG� IRU� WKH� WRWDO� LQGXVWU\� VHFWRU�� LW� FOHDUO\� VKRZV� WKDW� WKHIUDFWLRQ�RI�XQVSHFLILHG�IRVVLO�IXHO� UHODWHG�HPLVVLRQV�ZDV�DERXW����� LQ�������EXW� LQFUHDVHG� WR� DERXW����LQ�WKH�\HDU�������,QVSHFWLRQ�RI�WKH�VXEVHFWRUDO�GDWD�UHYHDOV�WKDW�WKH�KLJK�IUDFWLRQV�LQ�UHFHQW�\HDUVUHODWH�WR�WKH�LURQ�DQG�VWHHO�LQGXVWU\��RI�ZKLFK�DOO�&2� HPLVVLRQV�DUH�QRW�UHODWHG�WR�IXHO�FRQVXPSWLRQDQG�WR�WKH�FKHPLFDO�LQGXVWU\��ZKHUH�DERXW�����RI�UHSRUWHG�&2� HPLVVLRQV�ZDV�QRW�RU�QRW�SURSHUO\�DV�VRFLDWHG�ZLWK�UHSRUWHG�IRVVLO� IXHO�FRQVXPSWLRQ�� ,Q������� WKHVH�IUDFWLRQV�ZHUH�RQO\����DQG������UH�VSHFWLYHO\�
7DEOH�������&2� HPLVVLRQV�E\�IXHO�W\SH�LQ�WKH�PDQXIDFWXULQJ�LQGXVWULHV�DQG�FRQVWUXFWLRQ���$����XQLW��7J�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO�LQGXVWULDO�FRPEXVWLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
R�Z��/LTXLG�IXHOV ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
R�Z��6ROLG�IXHOV ��� 1$ 1$ 1$ 1$ ��� ��� ��� ��� ��� ��� ���
R�Z��*DVHRXV�IXHOV ���� 1$ 1$ 1$ 1$ ���� ���� ���� ���� ���� ���� ����
R�Z��2WKHU�IXHOV��� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)UDFWLRQ�XQVSHFLILHG ��� ���� ���� ���� ���� ��� ��� ��� ��� ��� ��� ���
���,QFOXGLQJ�XQVSHFLILHG�HPLVVLRQV�DQG�LQFRPSDWLEOH�IXHO�HPLVVLRQV�GDWDVHWV�
1RWHV��7R�UHIOHFW�WKH�GHJUHH�RI�FRPSOHWHQHVV��RQO\�HPLVVLRQV�UHSRUWHG�LQ�WKH�&5)�ILOHV�KDYH�EHHQ�LQFOXGHG�KHUH��1$� �1RW$YDLODEOH��IRU�����������QR�EUHDN�XS�LQ�VXE�VHFWRUV�KDV�EHHQ�PDGH�LQ�WKH�&5)�ILOHV��

7UHQGV�LQ�&2� HPLVVLRQV�IURP�WKH�FKHPLFDO�LQGXVWU\
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���� ���� ���� ���� ���� ���� ���� ����

7J�&2�

&2��HPLVVLRQV�IURP
FRPEXVWLRQ���

3URGXFWLRQ�LQGH[
FKHPLFDO�LQGXVWU\
�FRPEXVWLRQ�

&2��HPLVVLRQV�IURP
WRWDO�QRQ�HQHUJ\
�IHHGVWRFN�XVH���

3URGXFWLRQ�LQGH[
FKHPLFDO�LQGXVWU\
�IHHGVWRFNV�

&2��IURP�IHHGVWRFN
XVH�RI�QDWXUDO�JDV

&2��IURP�IHHGVWRFN
XVH�RI�OLTXLG�IXHOV

&2��IURP�IHHGVWRFN
XVH�RI�VROLGV

)LJXUH������7UHQG�DQDO\VLV�RI�&2� HPLVVLRQV�LQ�WKH�FKHPLFDO�LQGXVWU\������������VHSDUDWH�IHHGVWRFN�DQG�FRP�EXVWLRQ� HPLVVLRQV� EDVHG� RQ� ,3&&� 7LHU� �� DQDO\VLV� RI� IHHGVWRFN�UHODWHG� HPLVVLRQV� LQFOXGHG� LQ� WKHVHFWRUDO�WRWDO�
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7KH�LQGXVWU\�LQ�WKH�1HWKHUODQGV�KDV�D�UHODWLYHO\�ODUJH�SHWURFKHPLFDO�LQGXVWU\��ZKLFK�VKRZV�XS�LQDFWXDO�&2� HPLVVLRQV�DVVRFLDWHG�ZLWK�QRQ�HQHUJ\�XVH�RI�RLO�SURGXFWV�DQG�QDWXUDO�JDV��)RU�LQIRUPDWLRQZH�VKRZ�LQ�7DEOHV�������DQG������WKH�&2� HPLWWHG�DQG�VWRUHG�LQ�IHHGVWRFN�SURGXFWV�DV�LQFOXGHG�LQ�WKH,3&&�5HIHUHQFH� $SSURDFK� FDOFXODWLRQ� IRU� &2�� :H� VWUHVV�� KRZHYHU�� WKDW� WKH� DPRXQWV� DFWXDOO\� LQ�FOXGHG�LQ�WKH�VHFWRUDO�DSSURDFK��ZKLFK�DUH�WR�D�ODUJH�H[WHQW�EDVHG�RQ�UHSRUWV�E\�LQGLYLGXDO�FRPSDQLHV�PD\�GLIIHU� VXEVWDQWLDOO\��$FFRUGLQJ� WR� WKH�5HIHUHQFH�$SSURDFK� FDOFXODWLRQ� WKH� IHHGVWRFN� HPLVVLRQVFDQ�YDU\�VXEVWDQWLDOO\�IURP�\HDU�WR�\HDU�,Q�)LJXUH����� WUHQGV�RI�&2� HPLVVLRQV�WUHQGV�LQ�WKH�FKHPLFDO�LQGXVWU\�DUH�SUHVHQWHG�IURP�FRP�EXVWLRQ�DQG�QRQ�HQHUJ\�XVH�±�GHULYHG�XVLQJ�WKH�,3&&�7LHU���DQDO\VLV�RI�IHHGVWRFN�UHODWHG�HPLVVLRQVLQFOXGHG�LQ�WKH�VHFWRUDO�WRWDO�±�DQG�FRPSDUHG�ZLWK�WUHQGV�LQ�SURGXFWLRQ�GDWD��:H�FDQ�FRQFOXGH�WKDW�WKHWUHQGV�LQ� IHHGVWRFN�HPLVVLRQV�IROORZ�WKH�SURGXFWLRQ� LQGH[�UDWKHU�FORVHO\��EXW�WKDW� WKH� WUHQG� LQ�HPLV�VLRQV�IURP�IXHO�FRPEXVWLRQ��DOEHLW�VKRZLQJ�D� ODUJH� LQWHUDQQXDO�YDULDWLRQ�� LV�RYHUDOO�GHFUHDVLQJ��7KLVVXJJHVWV� WKDW� DOVR� LQ� WKH� FKHPLFDO� LQGXVWU\� HQHUJ\� FRQVHUYDWLRQ� LV� D�PDMRU� IDFWRU� LQ� H[SODLQLQJ� WKHWUHQG�LQ�LWV�&2� HPLVVLRQV��1RWH�WKDW��MXVW�DV�LQ�)LJXUH�����������FRPEXVWLRQ�HPLVVLRQV�VKRZ�D�VXE�VWDQWLDO�GURS��ZKLFK�FRXOG�EH�HLWKHU�FDXVHG�E\�ODUJH�VHFWRUDO�FKDQJHV�RU�E\�FDOFXODWLRQ�HUURUV��)XUWKHUVWXG\�KDV�WR�GLVFORVH��KHUH�WRR��WKH�H[DFW�QDWXUH�RI�WKLV�GLVFUHSDQF\�
7DEOH� ������ 7UHQG� LQ�&2� HPLWWHG� E\� IHHGVWRFN� XVH� RI� HQHUJ\� FDUULHUV� DFFRUGLQJ� WR� WKH� ,3&&�5HIHUHQFH�$S�SURDFK�����*J�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
/LTXLGV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
6ROLGV��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
*DVHRXV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
7RWDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
��� 8VLQJ�FRXQWU\�VSHFLILF�FDUERQ�VWRUDJH�IDFWRUV�
��� 'XH�WR�FKDQJH�LQ�GHILQLWLRQ�RI�IHHGVWRFN�DQG�HQHUJHWLF�XVH�RI�FRNH�DQG�FRDO�LQ�LURQ�DQG�VWHHO�SURGXFWLRQ��GDWDIRU�����������KDYH�EHHQ�UHFDOFXODWHG�DFFRUGLQJ�WR�WKH�ROG�GHILQLWLRQ�
7DEOH�������7UHQG�LQ�&2� VWRUDJH�LQ�IHHGVWRFNV�DFFRUGLQJ�WR�WKH�GHIDXOW�,3&&�5HIHUHQFH�$SSURDFK�����*J�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
/LTXLG ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
6ROLG�)XHOV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
*DVHRXV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7RWDO ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
���8VLQJ�FRXQWU\�VSHFLILF�FDUERQ�VWRUDJH�IDFWRUV�

�������� 6RXUFH�VSHFLILF�4$�4&�DQG�YHULILFDWLRQ,Q�WKH�1,5������WKH�HPLVVLRQV�ZLWK�QR�RU�LQFRPSOHWH�DFWLYLW\�GDWD�ZHUH�DOORFDWHG�WR�WKH�VXEFDWHJRU\µ2WKHU�IXHOV¶���7KH�DOORFDWLRQ�RI�HPLVVLRQV�RI�GHULYHG�IXHOV�DQG�/3*�WR�WKH�FDWHJRULHV�OLTXLG��VROLG�DQGJDVHRXV�IRVVLO�IXHOV�KDV�EHHQ�GRQH�PDQXDOO\��/DVW�\HDU�VRPH�IODZV�LQ�WKH�DOORFDWLRQ�RI�/3*�ZHUH�GLV�FRYHUHG��QRW�DOO�/3*�ZDV�DOORFDWHG�XQGHU�/LTXLG�)XHOV��7KHUHIRUH�LQ�WKLV�1,5�WKH�IXHO�VSOLW�ZDV�LP�SURYHG��XVLQJ�D� VWDQGDUG�TXHU\� LQ� WKH�HPLVVLRQ�GDWDEDVH�� ,Q� WKLV�ZD\�ZH�HVWDEOLVKHG�D�XQLIRUP� IXHOVSOLW��XVLQJ�WKH�VDPH�UXOHV��IRU�DOO�\HDUV��7KLV�DFWLRQ�OHG�WR�VKLIWV�LQ�WKH�IXHO�DOORFDWLRQ�HVSHFLDOO\�IRUOLTXLGV��GXH�WR�/3*��DQG�VROLGV��GXH�WR�GHULYHG�JDVHV��FRPSDUHG�WR�ODVW�VXEPLVVLRQ��VHH�DOVR�6HFWLRQ������

������ 7UDQVSRUW��&5)�FDWHJRU\��$��
�������� 6RXUFH�FDWHJRU\�GHVFULSWLRQ7KH�WUDQVSRUW�VHFWRU�FRPSULVHV�URDG�WUDIILF��PRELOH�RII�URDG�HTXLSPHQW�VXFK�DV�WUDFWRUV��DQG�URDG�DQGEXLOGLQJ� FRQVWUXFWLRQ� HTXLSPHQW�� UDLO� WUDQVSRUW�� VKLSV�� DQG� DLUFUDIW��7KH� ODWWHU� WZR� FDQ� EH� VHSDUDWHGLQWR�GRPHVWLF� �LQODQG�� WUDQVSRUW�DQG� LQWHUQDWLRQDO� WUDQVSRUW� �EXQNHUV��� ,Q�DGGLWLRQ��SLSHOLQH� WUDQVSRUW�H[FOXGLQJ�QDWXUDO�JDV�� LV�DOVR� LQFOXGHG� LQ� WKLV� VHFWRU��7KH� WUDQVSRUWDWLRQ�VHFWRU��GRPLQDWHG�E\� URDGWUDQVSRUW��KDV�VRPH�SDUWLFXODU�IHDWXUHV�WKDW�ZDUUDQW�VSHFLDO�DWWHQWLRQ�
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� $OORFDWLRQ�WR�WUDQVSRUW�RU�RWKHU�VHFWRUV��7KLV�UHIHUV�LQ�SDUWLFXODU�WR�RII�URDG�PRELOH�HTXLSPHQW�� $OORFDWLRQ�WR�GRPHVWLF�RU�LQWHUQDWLRQDO�WUDQVSRUW��7KLV�FRQFHUQV�VKLSSLQJ�DQG�DYLDWLRQ�� 'LIIHUHQFHV�WKDW�PD\�RFFXU�LQ�URDG�WUDQVSRUW�EHWZHHQ�IXHO�GHOLYHU\�VWDWLVWLFV�DQG�IXHO�FRQVXPSWLRQHVWLPDWHG�IURP�YHKLFOH�NP�VWDWLVWLFV��WRS�GRZQ�YV��ERWWRP�XS��7KH�ILUVW�WZR�LVVXHV�ZLOO�EH�GLVFXVVHG�KHUH��ZKHUHDV�WKH�FRPSDULVRQ�RI�URDG�WUDQVSRUW�VWDWLVWLFV�ZLOO�EHGLVFXVVHG�LQ�6HFWLRQ���������RQ YHULILFDWLRQ�
*HQHUDO�WUHQG
7KH� JUHHQKRXVH� JDV� HPLVVLRQV� IURP� WKH� WUDQVSRUW� VHFWRU� DUH� VXPPDULVHG� LQ�7DEOH� ����� 2EYLRXVO\�&2� HPLVVLRQV� IURP� URDG� WUDQVSRUW� DUH� WKH� GRPLQDQW� VRXUFH� KHUH� ZKHUHDV� DOVR�PRVW� QLWURXV� R[LGHHPLVVLRQV�VWHP�IURP�WKLV�VXEFDWHJRU\��)URP�%R[�����LW�FDQ�EH�REVHUYHG�WKDW�DOO�&2� HPLVVLRQV�DV�ZHOODV�WKH�1�2 HPLVVLRQV�IURP�URDG�WUDQVSRUW�DUH�NH\�VRXUFHV�
7DEOH�������7UHQG�RI�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�WKH�WUDQVSRUW�VHFWRU��XQLW��&2� LQ�7J��RWKHUV�LQ�*J�
*DV�VXEVRXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�D���&LYLO��DYLDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
E���5RDG�WUDQVSRUWDWLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
F���5DLOZD\V ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
G���1DYLJDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
H���2WKHU�WUDQVSRUWDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+�D���&LYLO��DYLDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
E���5RDG�WUDQVSRUWDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
F���5DLOZD\V ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
G���1DYLJDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
H���2WKHU�WUDQVSRUWDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2D���&LYLO��DYLDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
E���5RDG�WUDQVSRUWDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
F���5DLOZD\V ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
G���1DYLJDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
H���2WKHU�WUDQVSRUWDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
%\�IDU�WKH�ODUJHVW�FRQWULEXWRU�WR�WKLV�VHFWRU�LV�URDG�WUDQVSRUW��ZKLFK�DFFRXQWHG�LQ������IRU������7DEOH�������1H[W�DUH�RII�URDG�YHKLFOHV��FRQWULEXWLQJ�DERXW����LQ�������7KHVH�RII�URDG�YHKLFOHV�DUH�XVHG�LQDJULFXOWXUH� DQG� IRU� EXLOGLQJ� DQG� URDG� FRQVWUXFWLRQ�� 6LQFH� �����&2� HPLVVLRQV� IURP� WRWDO� WUDQVSRUWKDYH�LQFUHDVHG�E\������7KLV�LQFUHDVH�LV�SUHGRPLQDQWO\�FDXVHG�E\�DQ�LQFUHDVH�LQ�HQHUJ\�FRQVXPSWLRQE\�URDG�WUDQVSRUW��RI�ZKLFK�IXHO�FRQVXPSWLRQ�LQFUHDVHG�E\�����LQ�WKLV�SHULRG��,Q�7DEOH������IXHO�FRQ�VXPSWLRQ�E\�URDG�WUDQVSRUW�LV�SUHVHQWHG��ERWK�IRU�WKH�,3&&�DSSURDFK�ZKLFK�LV�EDVHG�RQ�IXHO�GHOLYHULHVDQG�IRU�WKH�QDWLRQDO�DSSURDFK�ZKLFK�LV�EDVHG�RQ�WUDQVSRUW�VWDWLVWLFV�LQ�WHUPV�RI�YHKLFOH�NP�WUDYHOOHG�:KLOH�WKH�VKDUH�RI�JDVROLQH�KDV�UHPDLQHG�UDWKHU�FRQVWDQW�RYHU�WKH�ZKROH�SHULRG��WKHUH�KDV�EHHQ�D�VKLIWIURP�/3*�WR�GLHVHO�IXHO��HIIHFWLYHO\�LQFUHDVLQJ�WKH�VKDUH�RI�GLHVHO�LQ�URDG�WUDQVSRUW�IXHO�FRQVXPSWLRQIURP�����LQ������WR�����LQ�������)LJXUH������
7DEOH�������&2� HPLVVLRQV�IURP�WUDQVSRUW�LQ������DQG�������E\�WUDQVSRUW�PRGH��7J�
7UDQVSRUW�PRGH (PLVVLRQV������7J� 6KDUH�LQ���� (PLVVLRQV������7J� 6KDUH�LQ���� ,QFUHDVH�����������7J�
E��5RDG�WUDQVSRUWDWLRQ ���� ��� ���� ��� ��� ���H��2WKHU�WUDQVSRUWDWLRQ��RII�URDG� ��� �� ��� �� ��� ��G��'RPHVWLF�VKLSSLQJ ��� �� ��� �� ��� ���D��'RPHVWLF�DYLDWLRQ ��� �� ��� �� ���� ����F��5DLOZD\V ��� �� ��� �� ��� ���
7RWDO ���� ���� ��� ���
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:H�UHFDOO�IURP�6HFWLRQ�����WKDW�WKH�1HWKHUODQGV�KDV�UHODWLYHO\�YHU\�ODUJH�EXQNHU�IXHO�FRQVXPSWLRQ�GXHWR�LWV�VWUDWHJLF�SRVLWLRQ�DW�WKH�PRXWK�RI�WKH�5KLQH�DQG�ZLWK�6FKLSKRO�$LUSRUW�DV�:HVWHUQ�(XURSH¶V�ODUJ�HVW�VXSSO\�RI�DYLDWLRQ�EXQNHU�IXHOV��7R�SXW�WKLV�LQWR�SHUVSHFWLYH��WKH�&2� HPLVVLRQV�IURP�LQWHUQDWLRQDOEXQNHUV�DUH�DERXW������RI�WRWDO�GRPHVWLF�WUDQVSRUW�HPLVVLRQV�RI�&2�� 7KLV�LV�HTXLYDOHQW�WR�DERXW����RI WRWDO�QDWLRQDO�JUHHQKRXVH�JDV�HPLVVLRQV� LQ������DQG� LQFUHDVLQJ� WR�����IRU� WKH�FXUUHQW�\HDU��7KHLQIRUPDWLRQ�SUHVHQWHG�LQ�WKH�&5)�RQ�WKH�VKDUHV�RI�LQWHUQDWLRQDO�DQG�GRPHVWLF�HPLVVLRQV�LQ�WRWDO�VKLS�SLQJ�DQG�DYLDWLRQ�LV�SUHVHQWHG�DV�WUHQG�WDEOH�LQ�7DEOH�������VHH�DOVR�7DEOH�����LQ�&KDSWHU����,Q�%R[�����WKH�NH\�DQG�QRQ�NH\�VRXUFHV�RI�WKH�WUDQVSRUW�VHFWRU�DUH�SUHVHQWHG�EDVHG�RQ�OHYHO��WUHQGRU ERWK��$OO�&2� VRXUFHV�DUH�NH\�VRXUFHV��2I�WKH�QRQ�&2� VRXUFHV��RQO\�1�2 IURP�URDG�WUDQVSRUW�LV�DNH\�VRXUFH�
%R[����� �.H\�VRXUFH�LGHQWLILFDWLRQ�LQ�WKH�WUDQVSRUW�VHFWRU�XVLQJ�WKH�,3&&�7LHU���DQG���DSSURDFK�/� �/HYHO��7� �7UHQG�
�$�E &2� 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV .H\��/�7�
�$�G &2� 0RELOH�FRPEXVWLRQ��GRPHVWLF�VKLSSLQJ .H\��/��
�$�D &2� 0RELOH�FRPEXVWLRQ��GRPHVWLF�DLUFUDIW .H\��7��
�$�H &2� 0RELOH�FRPEXVWLRQ��RWKHU .H\��/�
�$�E &+� 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV 1RQ�NH\
�$�H &+� 0RELOH�FRPEXVWLRQ��RWKHU 1RQ�NH\
�$�E 1�2 0RELOH�FRPEXVWLRQ��URDG�YHKLFOHV .H\��/��
�$�H 1�2 0RELOH�FRPEXVWLRQ��RWKHU 1RQ�NH\
$OORFDWLRQ�RI�HPLVVLRQV
5RDG�WUDQVSRUW)RU�QDWLRQDO�SROLF\�SXUSRVHV��DLU�SROOXWLRQ�IURP�URDG�WUDQVSRUW�LV�LQ�JHQHUDO�FDOFXODWHG�IURP�VWDWLVWLFVRQ YHKLFOH�NP��+RZHYHU��IXHO�FRQVXPSWLRQ�WKDW�LV�EDVHG�RQ�YHKLFOH�NP�LV�VPDOOHU�WKDQ�WKH�IXHO�FRQ�VXPSWLRQ�DV�LQFOXGHG�LQ�WKH�HQHUJ\�VDOHV�VWDWLVWLFV�RI�WKH�1HWKHUODQGV��7KH�5HYLVHG�,3&&�*XLGHOLQHV�,3&&��������DVN�FRXQWULHV�WR�UHSRUW�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�FRPEXVWLRQ�RQ�WKH�EDVLV�RI�IXHOFRQVXPSWLRQ�ZLWKLQ�WKH�QDWLRQDO�WHUULWRU\��7KXV��URDG�WUDIILF�HPLVVLRQV�RI�WKH�GLUHFW�JUHHQKRXVH�JDVHV&2�� &+� DQG�1�2 DUH�FDOFXODWHG�DQG�UHSRUWHG�DFFRUGLQJ�WR�WKHVH�*XLGHOLQHV��L�H��D�FRUUHFWLRQ�LV�PDGHWR�FRQYHUW�HPLVVLRQV�UHODWHG�WR�YHKLFOH�NP�WR�HPLVVLRQV�UHODWHG�WR�HQHUJ\�VDOHV�VWDWLVWLFV���(PLVVLRQV�RIDOO� RWKHU� FRPSRXQGV�� LQFOXGLQJ� R]RQH� SUHFXUVRUV� DQG� 62�� ZKLFK� DUH�PRUH� GLUHFWO\� LQYROYHG� LQ� DLUTXDOLW\��DUH�WKHUHIRUH�FDOFXODWHG�XVLQJ�WUDIILF�DFWLYLW\�GDWD��L�H��ZLWK�IXHO�FRQVXPSWLRQ�ILJXUHV�WKDW�DUHVRPHZKDW�GLIIHUHQW�IURP�HQHUJ\�VXSSO\�VWDWLVWLFV��VHH�6HFWLRQ���������IRU�PRUH�GHWDLOV��
6KLSSLQJ,Q� WKH�1HWKHUODQGV�� WKH� QDWLRQDO�(PLVVLRQ� 5HJLVWUDWLRQ� �(5�� GLVWLQJXLVKHV� EHWZHHQ� LQODQG� VKLSSLQJDQG�LQWHUQDWLRQDO�VKLSSLQJ��WKH�IRUPHU�EDVHG�RQ�IXHO�VROG�ZLWKLQ�WKH�1HWKHUODQGV�DQG�WKH�ODWWHU�EDVHGRQ IXHO�VROG�IURP�VR�FDOOHG�EXQNHUV��,Q�WKH�1HWKHUODQGV��PRVW�GRPHVWLF�FRPPHUFLDO�VKLSSLQJ�DFWLYLWLHVEX\�WKHLU�IXHO�IURP�PDULQH�EXQNHUV�DQG�WKHUHIRUH�WKHLU�HQHUJ\�FRQVXPSWLRQ�LV�LQFOXGHG�XQGHU�µ,QWHU�QDWLRQDO�EXQNHUV¶�DQ�QRW�LQ�GRPHVWLF�FRQVXPSWLRQ��,QWHUQDWLRQDO�EXQNHUV�DOVR�LQFOXGH�DFWLYLWLHV�IURPILVKHULHV��ZKLFK�DUH� DW� SUHVHQW� DOO� DOORFDWHG� WR� µ,QWHUQDWLRQDO�EXQNHUV¶� EXW� VKRXOG�EH� UHSRUWHG�XQGHUGRPHVWLF�VRXUFH�FDWHJRU\��$�F�µ&RPPHUFLDO�,QVWLWXWLRQDO�)LVKHULHV¶�,Q�DGGLWLRQ��D�VPDOO�SDUW�RI�LQODQG�VKLSV�DOVR�FRQVXPH� 
'XWFK
�IXHO�LQ�RWKHU�FRXQWULHV��H�J��ZKHQPRYLQJ�DORQJ�LQWHUQDWLRQDO�ZDWHUZD\V��RI�ZKLFK�WKH�HPLVVLRQV�DUH�H[FOXGHG�LQ�WKH�(5�UHSRUWV��,W�ZDVFKRVHQ�WR�FRS\�WKLV�PLQRU�FRUUHFWLRQ�IRU�UHSRUWV�LQ�WKH�,3&&�IRUPDW��DOWKRXJK�WKH�*XLGHOLQHV�ZDQW�DOOHPLVVLRQV�IURP�'XWFK� IXHO� WR�EH�DOORFDWHG� WR� WKH�1HWKHUODQGV���&RQYHUVHO\�� LQWHUQDWLRQDO� VKLSV� FRQ�VXPH�D�VPDOO�SDUW�RI�WKHLU�EXQNHUHG�IXHO�LQ�WKH�1HWKHUODQGV¶�WHUULWRULDO�ZDWHUV��7KH�FRUUHVSRQGLQJ�QRQ�&2� HPLVVLRQV�DUH�LQFOXGH�LQ�WKH�RIILFLDO�1HWKHUODQGV¶�QDWLRQDO�LQYHQWRU\�ZLWK�HPLVVLRQV�IRU�DOO�FRP�SRXQGV��FDOOHG�WKH�QDWLRQDO�3ROOXWDQW�(PLVVLRQ�5HJLVWHU��3(5����VHH�7DEOH��������7KHVH��EXQNHU��HPLV�VLRQV�DUH�KRZHYHU�H[FOXGHG�IURP�1DWLRQDO� WRWDOV�ZKHQ� UHSRUWLQJ� LQ� WKH� ,3&&� IRUPDW��7KHUHIRUH� WKHHPLVVLRQV�IRU�12[� DQG�62� RI�WKH�WDUJHW�JURXS�WUDQVSRUW�DV�UHSRUWHG�LQ�RIILFLDO�1HWKHUODQGV
�LQYHQWR�ULHV�� DUH� KLJKHU� WKDQ� WKH� HPLVVLRQV� IURP� WKH� ,3&&��$�� µ7UDQVSRUW¶� FDWHJRU\�� )RU� RWKHU� FRPSRXQGVKRZHYHU��WKLV�GLIIHUHQFH�LV�UDWKHU�VPDOO�
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7DEOH�������$OORFDWLRQ�RI�QRQ�&2� HPLVVLRQV� IURP�VKLSSLQJ�DQG�DLUFUDIW� LQ�GRPHVWLF�QDWLRQDO� LQYHQWRULHV�DQGLQYHQWRULHV�VXEPLWWHG�WR�WKH�81)&&&
6RXUFH�VHFWRU 3(5 81)&&&
6KLSSLQJ�HPLVVLRQV��QRQ�&2��� 1DWLRQDO�LQYHQWRU\

� ,QWHUQDWLRQDO

� ,QODQG�VKLSSLQJ�HPLVVLRQV�&RUUHFWHG�IRU�IXHO�XVH�DEURDG
� ,QWHUQDWLRQDO�VKLSSLQJ�2QO\� WKH� VPDOO� SDUW� HPLWWHG� LQ� WHUULWR�ULDO�ZDWHUV

� ,ELGHP

� $OO� VKLSSLQJ� HPLVVLRQV� DFFRUGLQJ� WREXQNHU�IXHO�VDOHV�LQ�WKH�1HWKHUODQGV���
$LUFUDIW�HPLVVLRQV��QRQ�&2��� 1DWLRQDO�LQYHQWRU\

� ,QWHUQDWLRQDO

� (PLVVLRQV� IURP� /72� F\FOHV� DW� 6FKLS�KRO� $LUSRUW� �RWKHU� DLUSRUWV� DUH� QH�JOHFWHG�

� 1RW�UHFRUGHG

� ,ELGHP�� QRW�FRUUHFWHG� IRU� WKH� ODUJH� IUDFWLRQ�RI/72�F\FOHV�UHODWHG� WR�FRPEXVWLRQ�RIEXQNHUHG�IXHO�� QRW� FRUUHFWHG� IRU� WKH� VPDOO� HPLVVLRQVUHODWHG�WR�GRPHVWLF�FUXLVH�IOLJKWV
� $OO� LQWHUQDWLRQDO� DLUFUDIW� HPLVVLRQVDFFRUGLQJ� WR� EXQNHU� IXHO� VDOHV� LQ� WKH1HWKHUODQGV���

���3UHVHQWO\�RQO\�UHSRUWHG�IRU�&2�� LQFOXGLQJ�HPLVVLRQV�IURP�QDWLRQDO�ILVKHULHV�WKDW�VKRXOG�EH�UHSRUWHG�XQGHU�GRPHVWLF�VRXUFHFDWHJRU\��$�F�µ&RPPHUFLDO�,QVWLWXWLRQDO�)LVKHULHV¶�

$LU�WUDIILF)RU�FDOFXODWLQJ�&2� HPLVVLRQV�IURP�GRPHVWLF�DLU�WUDQVSRUW�GRPHVWLF�IXHO�VDOHV�ILJXUHV�IRU�DLUFUDIW�IURPWKH�1HWKHUODQGV
�(QHUJ\�6WDWLVWLFV�ZHUH�XVHG��7KLV�LV�GLIIHUHQW�IURP�WKH�HPLVVLRQV�UHFRUGHG�LQ�WKH�QD�WLRQDO� (PLVVLRQV�5HJLVWUDWLRQ��ZKLFK� DFFRXQWV� RQO\� IRU� DLUFUDIW� HPLVVLRQV� DVVRFLDWHG�ZLWK� WKH� /72F\FOHV�RI�6FKLSKRO�$LUSRUW��RWKHU�DLUSRUWV�DUH�QHJOHFWHG���,QGHHG��LQ�WKH�1HWKHUODQGV�E\�IDU�WKH�PRVWDLUFUDIW�DFWLYLWLHV��!�����DUH�UHODWHG�WR�6FKLSKRO�$LUSRUW�)RU�WKH�HPLVVLRQV�RI�QRQ�&2� JUHHQKRXVH�JDVHV��WKH�LQYHQWRU\�RI�WKH�QDWLRQDO�3ROOXWDQW�(PLVVLRQ5HJLVWHU��3(5��LV�XVHG��VHH�7DEOH��������,Q�WKH�3(5�V\VWHP��KRZHYHU��WKH�HPSKDVLV�LV�PXFK�PRUH�RQDLU�TXDOLW\�DQG�WKHUHIRUH�RQ�ORFDO�HPLVVLRQV��$�JRRG�HVWLPDWH�RI�UHOHYDQW�HPLVVLRQV�LV�WKH�/72�HPLV�VLRQV�DW�6FKLSKRO�$LUSRUW��$PVWHUGDP���L�H��/72�F\FOHV�DW�RWKHU�DLUSRUWV�DUH�QHJOHFWHG��2Q�WKH�RWKHUKDQG��WKH�PDLQ�SDUW�RI�WKHVH�/72�F\FOHV�FRQFHUQ�WKH�FRPEXVWLRQ�RI�EXQNHUHG�IXHO��ZKLFK�VKRXOG�EHUHSRUWHG���DFFRUGLQJ�WR�WKH�*XLGHOLQHV���DV�LQWHUQDWLRQDO�HPLVVLRQV��,Q�WKLV�UHSRUW��QR�DWWHPSW�ZDV�PDGHWR� HVWLPDWH� VSHFLILF� HPLVVLRQV� UHODWHG� WR� DOO� GRPHVWLF� IOLJKWV� �LQFOXGLQJ� FUXLVH� HPLVVLRQV� RI� WKHVHIOLJKWV���VLQFH�WKHVH�HPLVVLRQV�DUH�DOPRVW�QHJOLJLEOH�DQ\ZD\�
2II�URDG�PRELOH�VRXUFHV7KLV�FDWHJRU\�FRPSULVHV�DJULFXOWXUDO�PDFKLQHU\�VXFK�DV�WUDFWRUV��URDG�DQG�EXLOGLQJ�FRQVWUXFWLRQ�PD�FKLQHU\��(PLVVLRQV�RI�WKHVH�VRXUFHV�DUH�UHSRUWHG�XQGHU�FDWHJRU\��$�H��µ2WKHU�7UDQVSRUW¶�

'HVFULSWLRQ�RI�URDG�WUDQVSRUW��&5)��$�E�
&2� HPLVVLRQV7KH�VKDUH�RI�URDG�WUDQVSRUW�LQ�QDWLRQDO�&2� HPLVVLRQV�ZDV�����LQ������DQG�����LQ�������%\�IDU�WKHODUJHVW�FRQWULEXWRU�WR�WKLV�VRXUFH�FDWHJRU\�DUH�SDVVHQJHU�FDUV��ZKLFK�DFFRXQWHG�LQ������IRU������1H[WDUH�WUXFNV�FRQWULEXWLQJ�DERXW�����LQ�������&2� HPLVVLRQV�IURP�URDG�WUDQVSRUW�KDYH�LQFUHDVHG�E\����LQ�WKH�SHULRG������������7KLV�LQFUHDVH�LV�SUHGRPLQDQWO\�FDXVHG�E\�DQ�LQFUHDVH�LQ�HQHUJ\�FRQVXPSWLRQE\�SDVVHQJHU�FDUV�DQG�YDQV��(QHUJ\�XVH�E\�SDVVHQJHU�FDUV�LQFUHDVHG�E\�����DQG�HQHUJ\�XVH�E\�YDQVPRUH�WKDQ�GRXEOHG�LQ�WKLV�SHULRG������������:KLOH�WKH�VKDUH�RI�JDVROLQH�LQ�IXHO�VDOHV�WR�URDG�YHKLFOHVKDV�UHPDLQHG�UDWKHU�FRQVWDQW�RYHU�WKH�ZKROH�SHULRG��WKHUH�KDV�EHHQ�D�VKLIW�IURP�/3*�WR�GLHVHO� IXHO�HIIHFWLYHO\�LQFUHDVLQJ�WKH�VKDUH�RI�GLHVHO�LQ�URDG�WUDQVSRUW�IXHO�VDOHV�IURP�����LQ������WR�����LQ������)LJXUH������
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����

IXHO�PL[�LQ�IXHO�VDOHV�WR�URDG�
WUDQVSRUW�LQ�����

���

���

���

JDVROLQH
GLHVHO
/3*

IXHO�PL[�LQ�IXHO�VDOHV�WR�URDG�
WUDQVSRUW�LQ�����

���

���

��

JDVROLQH
GLHVHO
/3*

)LJXUH������6KDUHV�RI�JDVROLQH��GLHVHO�DQG�/3*�LQ�IXHO�VDOHV�WR�URDG�WUDQVSRUW������DQG�����
0HWKDQH�HPLVVLRQV&+� HPLVVLRQV�IURP�URDG�WUDQVSRUW�ZHUH�FDOFXODWHG�XVLQJ�PDVV�IUDFWLRQV�RI�WRWDO�92&�IURP�9HOGW�DQG9DQ�GHU�0RVW���������7KH�PDVV�IUDFWLRQ�LV�GHSHQGHQW�RQ�IXHO�W\SH�DQG�ZKHWKHU�D�SHWURO�IXHOOHG�YHKLFOHLV�HTXLSSHG�ZLWK�D�FDWDO\VW�RU�QRW��3HWURO�IXHOOHG�YHKLFOHV�HTXLSSHG�ZLWK�D�FDWDO\VW�HPLW�PRUH�&+� SHUXQLW�RI�92&�WKDQ�YHKLFOHV�ZLWKRXW�D�FDWDO\VW�� ,Q�DEVROXWH� WHUPV��KRZHYHU��SDVVHQJHU�FDUV�ZLWK�FDWD�O\VWV�HPLW�IDU�OHVV�&+� WKDQ�SDVVHQJHU�FDUV�ZLWKRXW�FDWDO\VW��'LHVHO�IXHOOHG�YHKLFOHV�HPLW�OHVV�&+� SHUXQLW�RI�WRWDO�92&�WKDQ�SHWURO�IXHOOHG�YHKLFOHV�ZLWKRXW�FDWDO\VW�7RWDO�&+� HPLVVLRQV�E\�URDG�WUDQVSRUW�UHGXFHG�E\�DOPRVW�����EHWZHHQ������DQG�����������WR����*J��7DEOH��������,Q������SDVVHQJHU�FDUV�ZHUH�DFFRXQWDEOH�IRU����WR�����RI�WKHVH�&+� HPLVVLRQV��7KLVUHGXFWLRQ�LV�UHODWHG�WR�WKH�UHGXFWLRQ�RI�WRWDO�92&�HPLVVLRQV��ZKLFK�ZDV�WKH�UHVXOW�RI�(XURSHDQ�HPLV�VLRQ�OHJLVODWLRQ�IRU�QHZ�URDG�YHKLFOHV��WRWDO�FRPEXVWLRQ�DQG�IXJLWLYH�92&�HPLVVLRQV�E\�URDG�WUDQVSRUWGHFUHDVHG�E\�DSSUR[LPDWHO\�����LQ�WKH�����������SHULRG��7KLV�UHGXFWLRQ�ZDV�PDLQO\�WKH�UHVXOW�RI�WKHSHQHWUDWLRQ�RI�FDWDO\VW�HTXLSSHG�FDUV�LQWR�WKH�SDVVHQJHU�FDU�IOHHW�
1LWURXV�R[LGH�HPLVVLRQV1�2 HPLVVLRQV� IURP�URDG� WUDQVSRUW� LQFUHDVHG�IURP�����7J� LQ������ WR�����7J� LQ������DQG� UHPDLQHGPRUH�RU�OHVV�FRQVWDQW�EHWZHHQ������HQ�������7KH�LQFUHDVLQJ�WUHQG�XS�WR������FRXOG�EH�H[SHFWHG�IURPWKH� LQFUHDVH� LQ� YHKLFOHV� NLORPHWUHV� DQG� IURP� WKH� LQFUHDVLQJ� VKDUH� RI� JDVROLQH� FDUV� HTXLSSHG�ZLWK� DFDWDO\WLF�FRQYHUWHU��ZKLFK�KDYH�D�PXFK�KLJKHU�HPLVVLRQ�IDFWRU�WKDQ�FDUV�ZLWKRXW�WKLV�HPLVVLRQ�FRQWUROWHFKQRORJ\� �7DEOH� ������� 7KH� IDFW� WKDW�1�2 HPLVVLRQV� IURP� WUDQVSRUW�PDLQWDLQHG� FRQVWDQW� EHWZHHQ���� DQG�������GHVSLWH�WKH�LQFUHDVH�LQ�YHKLFOH�NLORPHWUHV��FDQ�EH�H[SODLQHG�IURP�D�PL[�RI�GHYHORS�PHQWV�� VXEVHTXHQW� JHQHUDWLRQV� RI� FDWDO\WLF� FRQYHUWHUV� �WKH� VHFRQG� ZDV� LQWURGXFHG� LQ� ������ DSSHDU� WRKDYH�ORZHU�1�2 HPLVVLRQ�IDFWRUV��*HQVH�DQG�9HUPHXOHQ��������� WKH�VKDUH�RI�GLHVHO�FDUV�LQ�URDG�SDVVHQJHU�WUDQVSRUW��ZKLFK�DUH�DVVXPHG�WR�KDYH�D�ORZHU�HPLVVLRQIDFWRU�WKDQ�FDWDO\VW�HTXLSSHG�JDVROLQH�FDUV��KDV�LQFUHDVHG�RYHU�WKH�ODVW�IHZ�\HDUV�7KHVH� WUHQGV� KDYH� EHHQ� VXPPDULVHG� LQ�7DEOH� ���� %RWK� WKH� GHFUHDVLQJ� HPLVVLRQ� IDFWRU� IRU� FDWDO\VWHTXLSSHG�FDUV�DV�ZHOO�DV�WKH�LQFUHDVLQJ�VKDUH�RI�GLHVHO�FDUV�ZLWK�UHODWLYHO\�ORZ�1�2 HPLVVLRQ�IDFWRUVFDXVH�WKH�RYHUDOO�HPLVVLRQ�IDFWRU�IRU�1�2 IURP�URDG�WUDQVSRUW�WR�PDLQWDLQ�FRQVWDQW�EHWZHHQ������DQG����� 7KLV�KDV�EHHQ�YLVXDOLVHG�LQ�)LJXUHV�����DQG�����
'HVFULSWLRQ�RI�GRPHVWLF�VKLSSLQJ��ZDWHU�ERUQH�QDYLJDWLRQ���&5)��$�G�
7KH� VKDUH�RI�GRPHVWLF�ZDWHU�ERUQH�QDYLJDWLRQ� LQ�QDWLRQDO�&2� HPLVVLRQV�ZDV� OHVV� WKDQ� ��� LQ� ERWK���� DQG�������7KH�VKDUH�RI�LQODQG�VKLSSLQJ�LQ�WUDQVSRUW�&2� HPLVVLRQV�ZDV�DURXQG����LQ������DQG����� (PLVVLRQV�LQ������ZHUH�DERXW���7J��DOPRVW�HTXDO�WR�HPLVVLRQV�LQ������
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7DEOH�������7UHQG�LQ�1�2 HPLVVLRQ�IDFWRUV�IRU�SDVVHQJHU�FDUV����������
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

$��1�2 HPLVVLRQ�IDFWRUV��PJ�NP�
*DVROLQH�WRWDO � �� �� �� �� �� �� �� �� �� �� ��
R�Z��JDVROLQH�ZLWKRXW�FDW� � � � � � � � � � � � �
R�Z��JDVROLQH�ZLWK�FDW� �� �� �� �� �� �� �� �� �� �� �� ��
6KDUH�RI�FDUV�ZLWK�FDW� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
'LHVHO � � � � � � � � � � � �
/3* �� �� �� �� �� �� �� �� �� �� �� ��
$//�)8(/6 � �� �� �� �� �� �� �� �� �� �� ��

%��6KDUH�RI�IXHOV�LQ�SDVVHQJHU�FDU�NP
*DVROLQH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
'LHVHO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
/3* ��� ��� ��� ��� ��� ��� ��� ��� ��� �� �� ��

1�2�HPLVVLRQ�SDVVHQJHU
�FDU�IOHHW��JDVROLQH�
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�
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��

���� ���� ���� ���� ���� ���� ����

J�
*
-

JDVROLQH�Z LWK�FDWDO\VW
JDVROLQH�727$/
JDVROLQH�Z LWKRXW�FDWDO\VW

1�2�HPLVVLRQ�SDVVHQJHU
FDU�IOHHW��DOO�IXHOV�

�

�

�

�

�

�

�

�

�

�

���� ���� ���� ���� ���� ���� ����

J�
*
-

/3*
JDVROLQH�727$/
GLHVHO

)LJXUH������7UHQG�LQ�HPLVVLRQ�IDFWRUV�IRU�1�2 IURPJDVROLQH� SDVVHQJHU� FDUV� LQ� WKH� 1HWKHU�ODQGV� ���������� GXH� WR� LQFUHDVLQJVKDUHV�RI�FDUV�HTXLSSHG�ZLWK�D�FDWDO\WLFFRQYHUWHU

)LJXUH������7UHQG�LQ�HPLVVLRQ�IDFWRUV�IRU�1�2 IURPSDVVHQJHU� FDUV� LQ� WKH� 1HWKHUODQGV����������E\�IXHO�W\SH

'HVFULSWLRQ�RI�GRPHVWLF�DYLDWLRQ��&5)��$�D�
7KH�VKDUH�RI�GRPHVWLF�DYLDWLRQ�LQ�QDWLRQDO�&2� HPLVVLRQV�ZDV�OHVV�WKDQ����LQ�ERWK������DQG������'RPHVWLF�DYLDWLRQ�FRQVLVWV�RI�GRPHVWLF�FLYLO�DYLDWLRQ�EHWZHHQ�'XWFK�DLUSRUWV��RI�FLYLO�DYLDWLRQ� IURPDQG�WR�WKH�VDPH�DLUSRUW�DQG�RI�PLOLWDU\�DYLDWLRQ�IURP�'XWFK�PLOLWDU\�DLUSRUWV��'RPHVWLF�DYLDWLRQ�LQ�WKH1HWKHUODQGV�HPLWWHG�����7J�&2� LQ������DQG�����7J�LQ������
'HVFULSWLRQ�RI�RWKHU�WUDQVSRUWDWLRQ��&5)��$�H�
7KH�VKDUH�RI�RWKHU�WUDQVSRUW��EHLQJ�PRELOH�PDFKLQHU\�DQG�GLHVHO�UDLO�WUDQVSRUW��LQ�QDWLRQDO�&2� HPLV�VLRQV�ZDV�DURXQG������LQ�ERWK������DQG�������&2� HPLVVLRQV�RI�WKLV�VRXUFH�FDWHJRU\�UHPDLQHG�DOPRVWFRQVWDQW�VLQFH������7KH�VKDUH�RI�QRQ�URDG�WUDQVSRUW�±�LQFOXGLQJ�GRPHVWLF�ZDWHU�ERUQH�QDYLJDWLRQ�DQG�GRPHVWLF�DYLD�WLRQ�±�LQ�WRWDO�&+� DQG�1�2 HPLVVLRQV�E\�WUDQVSRUW�LV�EHWZHHQ���DQG������7RWDO�1�2 HPLVVLRQV�E\�WKLVVRXUFH�FDWHJRU\�DPRXQWHG�DURXQG�����7J�LQ������DQG�UHPDLQHG�DOPRVW�FRQVWDQW�VLQFH������
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����

�������� 0HWKRGRORJLFDO�LVVXHV$ GHWDLOHG�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\�DQG�GDWD�VRXUFHV�XVHG�WR�FDOFXODWH�WUDQVSRUW�HPLVVLRQV�FDQEH�IRXQG�LQ�.OHLQ�HW�DO���������
5RDG�WUDQVSRUW��&5)��$�E�
)RU�&2� HPLVVLRQV�IURP�URDG�WUDQVSRUW�,3&&�7LHU���PHWKRGRORJLHV�DUH�XVHG��&2� HPLVVLRQV�DUH�FDO�FXODWHG�XVLQJ�1HWKHUODQGV�GDWD�RQ�IXHO�VDOHV�WR�URDG�WUDQVSRUW�IURP�6WDWLVWLFV�1HWKHUODQGV��&%6��DQGFRXQWU\�VSHFLILF�HPLVVLRQ�IDFWRUV��ZKLFK�DUH�UHSRUWHG�LQ�6SDNPDQ�HW�DO���������)RU�&+� HPLVVLRQV�IURP�URDG�WUDQVSRUW�,3&&�7LHU���PHWKRGRORJLHV�DUH�XVHG��92&�HPLVVLRQV�E\URDG�WUDQVSRUW�DUH�FDOFXODWHG�XVLQJ�GDWD�RQ�YHKLFOH�NLORPHWUHV� IURP�6WDWLVWLFV�1HWKHUODQGV� DQG�92&HPLVVLRQ�IDFWRUV�IURP�WKH�1HWKHUODQGV�2UJDQLVDWLRQ�IRU�$SSOLHG�6FLHQWLILF�5HVHDUFK��712���)RU�HYHU\URDG�WUDQVSRUW�VXE�FDWHJRU\�WKH�FDOFXODWLRQ�PHWKRGRORJ\�GLVWLQJXLVKHV�EHWZHHQ�VHYHUDO�YHKLFOH�FKDU�DFWHULVWLFV�OLNH�DJH��IXHO�W\SH�DQG�ZHLJKW��%HVLGHV�WKH�PHWKRGRORJ\�GLVWLQJXLVKHV�EHWZHHQ�WKUHH�URDGW\SHV�DQG�WDNHV�FROG�VWDUWV�LQWR�DFFRXQW�)RU�1�2 HPLVVLRQV�IURP�URDG�WUDQVSRUW�D�FRXQWU\�VSHFLILF�PHWKRGRORJ\�LV�XVHG��ZKLFK�LV�HTXLYD�OHQW�WR�WKH�,3&&�7LHU���PHWKRGRORJ\��:H�FDOFXODWHG�1�2 HPLVVLRQ�FRPELQLQJ�IXHO�GHOLYHULHV�ZLWK�HQ�HUJ\�VSHFLILF�HPLVVLRQ�IDFWRUV��)XHO�GHOLYHULHV�DUH�REWDLQHG�IURP�6WDWLVWLFV�1HWKHUODQGV��7KH�HPLVVLRQIDFWRUV�IRU�SDVVHQJHU�FDUV�DQG�OLJKW�YHKLFOHV�XVLQJ�JDVROLQH�RU�/3*�DUH�EDVHG�RQ�FRXQWU\�VSHFLILF�GDWD�*HQVH�DQG�9HUPHXOHQ���������(PLVVLRQ� IDFWRUV� IRU�GLHVHO� OLJKW�GXW\�YHKLFOHV�� KHDY\�GXW\� YHKLFOHV�PRWRU�F\FOHV�DQG�PRSHGV�DUH�HTXDO� WR� ,3&&�GHIDXOWV��+RZHYHU�� UHFHQW� UHVHDUFK�E\�712�FRQFOXGHGWKDW�KHDY\�GXW\�GLHVHO�HQJLQHV�ZLWKRXW�H[KDXVW�JDV�DIWHU�WUHDWPHQW�HPLW�OHVV�WKDQ����PJ�NP�1�2��LQ�VWHDG�RI�WKH�,3&&�GHIDXOW�VXJJHVWLQJ�DQ�HPLVVLRQ�IDFWRU�RI����PJ�NP��5LHPHUVPD�HW�DO�� �������)URP���� QHZ�KHDY\�GXW\�GLHVHO�HQJLQHV�ZLOO�QHHG�H[KDXVW�DIWHU�WUHDWPHQW�V\VWHPV�OLNH�6&5�GH12[ �6H�OHFWLYH�&DWDO\WLF�&RQYHUWHUV��RU�(*5��([KDXVW�*DV�5HFLUFXODWLRQ��FRPELQHG�ZLWK�D�&57��&RQWLQXRXV5HJHQHUDWLRQ�7UDS��WR�EH�DEOH�WR�PHHW�WKH�(XUR��HPLVVLRQ�OLPLWV��(XUR��DQG�(XUR��KHDY\�GXW\�GLHVHOYHKLFOHV�ZLOO�SUREDEO\�HPLW�DERXW����PJ�1�2 SHU�NLORPHWUH��5LHPHUVPD�HW�DO�� �������7KLV�LQIRUPD�WLRQ�ZLOO�EH�XVHG�IRU�WKH�QH[W�1DWLRQDO�,QYHQWRU\�5HSRUW�6LQFH�WKH�&2� DQG�1�2 HPLVVLRQV�IURP�URDG�WUDQVSRUW�DUH�FRQVLGHUHG�WR�EH�NH\�VRXUFHV��VHH�6HF�WLRQ�������WKH�SUHVHQW�7LHU���DQG�7LHU���PHWKRGRORJLHV�GR�FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLG�DQFH��,3&&���������&+� HPLVVLRQV�IURP�URDG�WUDQVSRUW�DUH�QRW�D�NH\�VRXUFH�
'RPHVWLF�VKLSSLQJ��ZDWHU�ERUQH�QDYLJDWLRQ���&5)��$�G�
&2� HPLVVLRQV�IURP�GRPHVWLF�VKLSSLQJ�DUH�EDVHG�RQ�IXHO�GHOLYHULHV�WR�ZDWHU�ERUQH�QDYLJDWLRQ�LQ�WKH1HWKHUODQGV�DQG�FRXQWU\�VSHFLILF�HPLVVLRQ�IDFWRUV��ZKLFK�DUH�UHSRUWHG�LQ�6SDNPDQ�HW�DO�����������'H�OLYHULHV�RI�IXHO�WR�LQWHUQDO�QDYLJDWLRQ�DUH�H[FOXGHG�IURP�WKLV�FDOFXODWLRQ��ZKLFK�LV�QRW�LQ�DFFRUGDQFHZLWK�,3&&�*RRG�3UDFWLFH� 7KLV�LV�EHFDXVH�LQ�WKH�1HWKHUODQGV�DOVR�GRPHVWLF�FRPPHUFLDO�LQODQG�VKLSVDUH�DOORZHG�WR�PDNH�XVH�RI�EXQNHU�IXHOV��$OVR�IRU�QDWLRQDO�ILVKHULHV�WKLV�LV� WKH�FDVH��EXW� WKHVH�HPLV�VLRQV�VKRXOG�EH�UHSRUWHG�XQGHU�DQRWKHU�VXEFDWHJRU\���$�F��µ&RPPHUFLDO�,QVWLWXWLRQDO�)LVKHULHV¶���7KHUHVXOW�LV�DQ�XQGHUHVWLPDWLRQ�RI�IXHO�XVH�DQG�&2� HPLVVLRQV�E\�GRPHVWLF�ZDWHU�ERUQH�QDYLJDWLRQ��6HH)RU�PRUH�LQIRUPDWLRQ�RQ�WKH�LQWHUQDWLRQDO�WUDQVSRUW�HPLVVLRQV�LV�SURYLGHG�LQ�6HFWLRQ�������6LQFH�WKH�&2� HPLVVLRQV�DUH�FRQVLGHUHG�WR�EH�D�NH\�VRXUFH��VHH�6HFWLRQ������� WKH�SUHVHQW�7LHU��PHWKRGRORJ\�OHYHO�GRHV�FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&��������
'RPHVWLF�DYLDWLRQ��&5)��$�D�
&2� HPLVVLRQV�RI�GRPHVWLF�DYLDWLRQ�DUH�EDVHG�RQ�IXHO�GHOLYHULHV� WR�GRPHVWLF�DYLDWLRQ�LQ�WKH�1HWKHU�ODQGV�DQG�FRXQWU\�VSHFLILF�HPLVVLRQ�IDFWRUV��ZKLFK�DUH�UHSRUWHG�LQ�6SDNPDQ�HW�DO����������'HOLYHULHV�RIEXQNHUV�WR�LQWHUQDWLRQDO�DYLDWLRQ�DUH�H[FOXGHG�IURP�WKLV�FDOFXODWLRQ��)XHO�XVH�E\�GRPHVWLF�FLYLO�DYLD�WLRQ�LQ�WKH�1HWKHUODQGV�LV�DURXQG�����3-��%URN�HW�DO�� ������ZKHUHDV�WRWDO�IXHO�GHOLYHULHV�WR�GRPHVWLFDYLDWLRQ�ZHUH�DERXW���3-�LQ������DQG���3-�LQ�������)URP�WKLV�RQH�PD\�FRQFOXGH�WKDW�PLOLWDU\�DYLDWLRQPXVW�KDYH�D�PDMRU�VKDUH�LQ�&2� HPLVVLRQV�E\�GRPHVWLF�DYLDWLRQ��7KLV�FRQFOXVLRQ�LV�VXSSRUWHG�E\�WKHIDFW�WKDW�DFFRUGLQJ�WR�WKH�1HWKHUODQGV¶�0LQLVWU\�RI�'HIHQFH�LQ������WKH�'XWFK�PLOLWDU\�DLUIRUFH�XVHGDURXQG���3-�RI�NHURVHQH��+RZHYHU�� LW� LV�XQNQRZQ�WR�ZKDW�H[WHQW� IXHO� VROG� IRU�GRPHVWLF�SXUSRVHV� LVXVHG�IRU�LQWHUQDWLRQDO�DYLDWLRQ�DQG�YLFH�YHUVD��%HVLGHV��LW�LV�XQFHUWDLQ�ZKHWKHU�WKH�IXHO�GHOLYHULHV�WR�WKH
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PLOLWDU\�DLU�IRUFH�DUH�LQGHHG�LQFOXGHG�LQ�WKH�IXHO�GHOLYHULHV�WR�GRPHVWLF�DYLDWLRQ��6HH�6HFWLRQ�������IRUPRUH�LQIRUPDWLRQ�RQ�WKH�LQWHUQDWLRQDO�WUDQVSRUW��EXQNHU��HPLVVLRQV�6LQFH�WKH�&2� HPLVVLRQV�DUH�FRQVLGHUHG�WR�EH�D�NH\�VRXUFH��VHH�6HFWLRQ������� WKH�SUHVHQW�7LHU��PHWKRGRORJ\�OHYHO�GRHV�FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&��������
2WKHU�WUDQVSRUWDWLRQ��&5)��$�H�
,QIRUPDWLRQ�RQ�IXHO�XVH�E\�PRELOH�PDFKLQHU\�LQ�WKH�1HWKHUODQGV�LV�REWDLQHG�YLD�WKH�$JULFXOWXUDO�(FR�QRPLFV�,QVWLWXWH��/(,��DQG�GDWD�RQ�IXHO�XVH�E\�GLHVHO�WUDLQV�YLD�'XWFK�5DLOZD\V��7KHVH�IXHO�XVH�GDWDDUH�FRPELQHG�ZLWK�FRXQWU\�VSHFLILF�HPLVVLRQ�IDFWRUV� IRU�&2�� ZKLFK�DUH�UHSRUWHG� LQ�6SDNPDQ�HW�DO���������6LQFH�WKH�&2� HPLVVLRQV�DUH�FRQVLGHUHG�WR�EH�D�NH\�VRXUFH��VHH�6HFWLRQ�������WKH�SUHVHQW�7LHU��PHWKRGRORJ\�OHYHO�GRHV�FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&��������)RU�&+� DQG�1�2 HPLVVLRQV�IURP�RWKHU�PRELOH�FRPEXVWLRQ��L�H��QRQ�URDG��,3&&�7LHU���PHWKRG�RORJLHV�DUH�XVHG��$FWLYLW\�GDWD�RQ� IXHO�GHOLYHULHV�ZHUH�XVHG� IURP�6WDWLVWLFV�1HWKHUODQGV� �&%6���)RU&+�� WKH�HPLVVLRQ�IDFWRUV�DUH�EDVHG�RQ�WRWDO�92&�HPLVVLRQ�IDFWRUV��J�*-��IURP�WKH�OLWHUDWXUH��.OHLQ�HWDO�� ������DQG�WKH�PDVV�IUDFWLRQ�RI�&+� LQ�WRWDO�92&�IURP�9HOGW�DQG�9DQ�GHU�0RVW���������)RU�1�2�WKH�HPLVVLRQ�IDFWRUV�DUH�HTXDO�WR�WKH�,3&&�GHIDXOWV�

�������� 8QFHUWDLQW\�DQG�WLPH�VHULHV�FRQVLVWHQF\
5RDG�WUDQVSRUW��&5)��$�E�
7KH�XQFHUWDLQW\�LQ�&2� HPLVVLRQV�IURP�URDG�WUDQVSRUW�LV�HVWLPDWHG�WR�EH����LQ�DQQXDO�HPLVVLRQV��7KHWUHQG�VKRZV�DQ�LQFUHDVH�E\������ZKLFK�LV�PDLQO\�FDXVHG�E\�WKH�LQFUHDVH�LQ�SDVVHQJHU�FDU�XVH�DQG�WKHXVH�RI�YDQV�DQG�WKH�IDFW�WKDW�ERWK�SDVVHQJHU�FDUV�DQG�YDQV�KDYH�QRW�EHFRPH�VLJQLILFDQWO\�PRUH�HQHUJ\HIILFLHQW�EHWZHHQ������DQG�������7KH�FRPPLWPHQW�RI�WKH�(XURSHDQ��.RUHDQ�DQG�-DSDQHVH�FDU�PDQX�IDFWXUHUV� LV� WR� VHOO� QHZ�FDUV� LQ� GH�(XURSHDQ�8QLRQ� LQ� �����HPLWWLQJ� RQ� DYHUDJH� ���� OHVV�&2� SHUNLORPHWUH�WKDQ�LQ�������7KLV�KDV�SUREDEO\� OHG� WR�D�VOLJKW�GHFUHDVH�LQ�DYHUDJH�IXHO�XVH�SHU�NLORPHWUHGULYHQ�LQ�WKH�ODVW�WZR�RI�WKUHH�\HDUV��+RZHYHU��WKLV�FDQQRW�EH�SURYHQ�EHFDXVH�GDWD�RQ�FDU�XVH�EHFDPHPRUH�DQG�PRUH�XQFHUWDLQ�VLQFH������� ,Q������6WDWLVWLFV�1HWKHUODQGV�FDQFHOOHG� WKH�DQQXDO�SDVVHQJHUFDU�XVH�TXHVWLRQQDLUH�ZKLFK�VXSSOLHG�GDWD�RQ�FDU�XVH�DQG�IXHO�HIILFLHQF\�SHU�IXHO�W\SH�7KH�XQFHUWDLQW\� LQ�&+� HPLVVLRQV� IURP� URDG� WUDQVSRUW� LV� HVWLPDWHG� WR� EH� DERXW� ���� LQ� DQQXDOHPLVVLRQV��'DWD�RQ� WKH�VKDUH�RI�&+� LQ�92&�DUH�EDVHG�RQ� LQIRUPDWLRQ� LQ�9HOGW� DQG�9DQ�GHU�0RVW�������DQG�KDYH�QRW�EHHQ�YDOLGDWHG�VLQFH��3RVVLEO\�WKH�PDVV�IUDFWLRQ�RI�&+� KDV�FKDQJHG�GXH�WR�IRUH[DPSOH�UHFHQW�FKDQJHV�LQ�WKH�DURPDWLF�FRQWHQW�RI�URDG�WUDQVSRUW�IXHOV�RU�GXH�WR�LPSURYHPHQWV�LQ�H[�KDXVW�DIWHU�WUHDWPHQW�WHFKQRORJ\�7KH�XQFHUWDLQW\� LQ�1�2 HPLVVLRQV� IURP� URDG� WUDQVSRUW� LV� HVWLPDWHG� WR� EH����� LQ� DQQXDO� HPLV�VLRQV��&XUUHQW�HPLVVLRQV�RI�KHDY\�GXW\�GLHVHO�YHKLFOHV�DUH�SUREDEO\�RYHUHVWLPDWHG��EXW�IRU�WKH�ZKROHSHULRG�����������WKH�RYHUHVWLPDWLRQ�RQO\�VOLJKWO\�DIIHFWV�WKH�HPLVVLRQ�WUHQG�
2WKHU�PRGHV�RI�WUDQVSRUW��VKLSSLQJ��DYLDWLRQ��RWKHU���&5)��$�G��D�DQG�H�
7KH�XQFHUWDLQW\�LQ�&2� HPLVVLRQV�IURP�GRPHVWLF�DYLDWLRQ�DQG�IURP�RWKHU�WUDQVSRUW� LV�SUHVHQWO\�HVWL�PDWHG�WR�EH�DERXW�����LQ�DQQXDO�HPLVVLRQV��IRU�GRPHVWLF�VKLSSLQJ�WKH�HVWLPDWH�LV�PXFK�KLJKHU��H�J��RIWKH�RUGHU�RI������GXH� WR� WKH�H[FOXVLRQ�RI�FRPPHUFLDO� LQODQG�VKLSSLQJ��+RZHYHU��ZH�REVHUYHG� WKDWIXHO� GHOLYHULHV� WR� GRPHVWLF� DYLDWLRQ� VKRZ� ODUJH� LQWHUDQQXDO� YDULDWLRQV� LQ� WKH� SHULRG� ���������� �EH�WZHHQ���DQG���3-���DQG�QR�FOHDU�WUHQG�FDQ�EH�GLVWLQJXLVKHG��2QH�H[SODQDWLRQ�FRXOG�EH�D�YDULDWLRQ�LQ�WKHQXPEHU�RI�PLOLWDU\�RSHUDWLRQV��EXW�LQIRUPDWLRQ�RQ�WKLV�VXEMHFW�LV�NHSW�FRQILGHQWLDO�7KH�XQFHUWDLQW\�LQ�&+� DQG�1�2 HPLVVLRQV�IURP�QRQ�URDG�WUDQVSRUW�LV�HVWLPDWHG�WR�EH�RI�WKH�RU�GHU�RI������LQ�DQQXDO�HPLVVLRQV��'DWD�RQ�WKH�VKDUH�RI�&+� LQ�WRWDO�92&�DUH�EDVHG�RQ�LQIRUPDWLRQ�LQ9HOGW�DQG�9DQ�GHU�0RVW��������DQG�KDYH�QRW�EHHQ�YDOLGDWHG�VLQFH�
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7DEOH�������)XHO�FRQVXPSWLRQ�E\�URDG�WUDQVSRUW������������ IXHO�GHOLYHULHV�YHUVXV� IXHO�FRQVXPSWLRQ�EDVHG�RQURDG�WUDQVSRUW�VWDWLVWLFV��3-�
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���������

$��GHOLYHULHV*DVROLQH ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���'LHVHO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���/3* � ���� ���� ���� ���� ���� ������ ������ ������ ������ ������ ������ ������ ����7RWDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���%��FRQVXPSWLRQ*DVROLQH ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���'LHVHO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���/3* � ���� ���� ���� ���� ���� ������ ������ ������ ������ ������ ������ ������ ����7RWDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���'LIIHUHQFH>�%�$��$@*DVROLQH � ��� �� �� �� �� ������ ������ ������ ����� ����� ����� ���
'LHVHO ���� ���� ���� ���� ���� ���� ���� ���� ���� ����� ���� ���
/3* ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���
7RWDO � ��� ����� ����� ������ ����� ����� ����� ������ ����� ����� ����� ���

$QQXDO�GLIIHUHQFH�LQ�1DWLRQDO�DSSURDFK�FRPSDUHG�WR�,3&&�DSSURDFK

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

���

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

JDVROLQH
GLHVHO
/3*

)LJXUH������$QQXDO�GLIIHUHQFHV�SHU�IXHO�W\SH�EHWZHHQ�IXHO�FRQVXPSWLRQ��3-��DFFRUGLQJ�WR�WKH�QDWLRQDO�DSSURDFK�EDVHG�RQ�YHKLFOH�NP�VWDWLVWLFV��DQG�WKH�,3&&�DSSURDFK��EDVHG�RQ�IXHO�GHOLYHULHV�WR�IXHOOLQJ�VWDWL�RQV�
�������� 9HULILFDWLRQ�RI�URDG�WUDQVSRUW��YHKLFOH�NP�DSSURDFK�YHUVXV�,3&&�DSSURDFK,Q�7DEOH������IXHO�FRQVXPSWLRQ�E\�URDG�WUDQVSRUW�LV�SUHVHQWHG��ERWK�IRU�WKH�,3&&�DSSURDFK�ZKLFK�LVEDVHG�RQ�IXHO�GHOLYHULHV�DQG�IRU�WKH�QDWLRQDO�DSSURDFK�ZKLFK�LV�EDVHG�RQ�WUDQVSRUW�VWDWLVWLFV�LQ�WHUPV�RIYHKLFOH�NP�WUDYHOOHG��)URP�WKLV�WDEOH�LW�FDQ�EH�FRQFOXGHG�WKDW�WKHUH�LV�D�GLIIHUHQFH�LQ�IXHO�FRQVXPSWLRQLQIHUUHG�IURP�WUDQVSRUW�VWDWLVWLFV�DQG�IURP�VXSSO\�VWDWLVWLFV�RI�GHOLYHULHV�WR�IXHOOLQJ�VWDWLRQV�RI�DERXW������ �ERWWRP�OLQH�RI�WKH�WDEOH���7KLV�GLIIHUHQFH�LV�QRW�VR�PXFK�FDXVHG�E\�JDVROLQH��ZKLFK�VKRZV�RQO\GLIIHUHQFHV�XS�WR�����ZLWK�DQ�DYHUDJH�RI�DURXQG�����EXW�UDWKHU�E\�GLHVHO�DQG�/3*�ILJXUHV��ZKLFK�GLIIHUDQQXDOO\�XS�WR���������ZLWK�DQ�DYHUDJH�RI�DERXW�����DQG������IRU�GLHVHO�DQG�/3*��UHVSHFWLYHO\��)LJ�XUH�������7KHVH�GLIIHUHQFHV�FDQ�EH�H[SODLQHG�WR�VRPH�H[WHQW��H�J��E\�IXHO�ERXJKW�DW�ERWK�VLGHV�RI�WKH1HWKHUODQGV
�ERUGHUV�EXW�FRQVXPHG�DW�WKH�RWKHU�VLGH��9DQ�$PVWHO�HW�DO�� ����D���EXW�QRW�FRPSOHWHO\�$QRWKHU�H[SODQDWLRQ�LV�WKH�EDG�UHSUHVHQWDWLRQ�RI�FRPSDQ\�FDUV�±�ZKLFK�GULYH�PRVW�NLORPHWUHV�SHU�\HDU�PRVWO\�XVLQJ�GLHVHO�RU�/3*��±�LQ�WKH�SDVVHQJHU�FDU�TXHVWLRQQDLUH�UHVXOWLQJ�LQ�DQ�XQGHUHVWLPDWLRQ�RISDVVHQJHU�FDU�XVH��$V�LOOXVWUDWHG�LQ�)LJXUH����� SHU�IXHO�W\SH�WKH�DQQXDO�GLIIHUHQFHV�KDYH�PRUH�RU�OHVVWKH� VDPH� VLJQ� IRU� WKH�ZKROH�SHULRG��7KH�GLVFUHSDQF\�EHWZHHQ� WRWDO� URDG� IXHO� FRQVXPSWLRQ�DQG� IXHO
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GHOLYHULHV�WHQGV�WR�GHFUHDVH�LQ�WKH�ODVW�ILYH�\HDUV��,W�FDQ�EH�FRQFOXGHG�WKDW�E\�DQG�ODUJH��ERWK�PHWKRGVVKRZ�VLPLODU�WUHQGV�LQ�IXHO�FRQVXPSWLRQ�E\�IXHO�W\SH�RYHU�WKH�ODVW����\HDUV�
�������� 6RXUFH�VSHFLILF�SODQQHG�LPSURYHPHQWV7KH� H[FOXVLRQ� RI� GRPHVWLF� FRPPHUFLDO� VKLSV� LQ� WKH� HPLVVLRQ� FDOFXODWLRQ� RI� GRPHVWLF� ZDWHU�ERUQHQDYLJDWLRQ�UHVXOWV� LQ�DQ�XQGHUHVWLPDWLRQ�RI�IXHO�XVH�DQG�HPLVVLRQV�E\�GRPHVWLF�ZDWHU�ERUQH�QDYLJD�WLRQ��7KH�VDPH�KROGV�IRU�QDWLRQDO�ILVKHULHV��ZKLFK�DUH�SUHVHQWO\� LQFOXGHG� LQ�WKH�LQWHUQDWLRQDO�EXQNHUHPLVVLRQV�LQVWHDG�RI�LQ�GRPHVWLF�VRXUFH�FDWHJRU\��$�F�µ&RPPHUFLDO�,QVWLWXWLRQDO�)LVKHULHV¶� $OVR��DWSUHVHQW�QR�QRQ�&2� HPLVVLRQV�DUH�EHLQJ�FDOFXODWHG� IRU� LQWHUQDWLRQDO� WUDQVSRUW�� ,Q������DFWLRQV�KDYHEHHQ� VWDUWHG� WR� UHYLVH� DQG� WR� H[SDQG� WKLV� FDOFXODWLRQ�� UHVSHFWLYHO\�� WR� JHW� LQ� DFFRUGDQFH�ZLWK� ,3&&*RRG�3UDFWLFH�

������ 2WKHU�VHFWRUV��&5)�FDWHJRU\��$��
�������� 6RXUFH�FDWHJRU\�GHVFULSWLRQ6RXUFH�FDWHJRU\��$��µ2WKHU�VHFWRUV¶�FRPSULVHV�WKH�IROORZLQJ�VXE�VRXUFHV�
� HQHUJ\�XVH�E\�FRPPHUFLDO�DQG�LQVWLWXWLRQDO�VHUYLFHV���$�D�� UHVLGHQWLDO�HQHUJ\�XVH���$�E�� HQHUJ\�XVH�E\�DJULFXOWXUH��PDLQO\�JUHHQKRXVHV���IRUHVWU\�DQG�ILVKHULHV���$�F��
2QO\�VWDWLRQDU\�HPLVVLRQV�DUH�LQFOXGHG�LQ�WKLV�VRXUFH�FDWHJRU\��(PLVVLRQV�IURP�PRELOH�PDFKLQHU\�DUHORFDWHG�LQ�WKH�WUDQVSRUW�FDWHJRU\�µ2WKHU�WUDQVSRUWDWLRQ¶��RII�URDG�YHKLFOHV���$�H���$OVR��HPLVVLRQV�E\QDWLRQDO�ILVKHULHV�DUH�QRW�UHSRUWHG�KHUH��XQGHU��$�F���EXW�DUH�UHSRUWHG�XQGHU�µ,QWHUQDWLRQDO�EXQNHUV¶�%\�IDU�PRVW�HQHUJ\�LV�XVHG�IRU�URRP�DQG�ZDWHU�KHDWLQJ��VRPH�HQHUJ\�LV�XVHG�IRU�FRROLQJ��7KH�PDMRUIXHO�XVHG�LQ�WKHVH�VHFWRUV�LV�QDWXUDO�JDV�
7DEOH�������7UHQG�RI�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�WKH�µ2WKHU�VHFWRUV¶��XQLW��&2� LQ�7J��RWKHUV�LQ�*J�
*DV�VXEVRXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�D���&RPPHUFLDO�,QVWLWXWLRQDO ��� ���� ��� ���� ���� ��� ��� ��� ��� ��� ��� ���
E���5HVLGHQWLDO ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
F���$JULFXOWXUH�)RUHVWU\�)LVKHULHV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+�D���&RPPHUFLDO�,QVWLWXWLRQDO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
E���5HVLGHQWLDO ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
F���$JULFXOWXUH�)RUHVWU\�)LVKHULHV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2D���&RPPHUFLDO�,QVWLWXWLRQDO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
E���5HVLGHQWLDO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
F���$JULFXOWXUH�)RUHVWU\�)LVKHULHV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7KH� JUHHQKRXVH� JDV� HPLVVLRQV� IURP� WKH� µ2WKHU� VHFWRUV¶� DUH� VXPPDULVHG� LQ�7DEOH� ����� 2EYLRXVO\�&2� HPLVVLRQV�IURP�IXHO�FRPEXVWLRQ�DUH�WKH�GRPLQDQW�VRXUFH�KHUH�ZKHUHDV�PRVW�PHWKDQH�HPLVVLRQVVWHP�IURP�WKH�UHVLGHQWLDO�VHFWRU��7KH�UHVLGHQWLDO�VHFWRU�LV�DOVR�WKH�ODUJHVW�VXEFDWHJRU\�RI�WKH�WKUHH�IRU&2� HPLVVLRQV��$V�FDQ�EH�REVHUYHG�IURP�WKH�WHPSHUDWXUH�FRUUHFWLRQ�GDWD�SUHVHQWHG�LQ�6HFWLRQ������� LQSDUWLFXODU�WKLV�VRXUFH�FDWHJRU\�LV�TXLWH�VHQVLWLYH�WR�ZHDWKHU�FRQGLWLRQV�VLQFH�WKH�ODUJHVW�SDUW�RI�WKH�IXHOXVH�LQ�WKHVH�VHFWRUV�LV�IRU�VSDFH�KHDWLQJ��$OVR�IURP�7DEOH������ZH�FDQ�REVHUYH�WKDW�WKH�HPLVVLRQV�IURPWKH�µ2WKHU�VHFWRUV¶�WHQG�WR�YDU\�FRQVLGHUDEO\�DFURVV�\HDUV�GXH�WR�WKH�YDULDWLRQ�RI�WKH�ZLQWHU�ZHDWKHURYHU�WLPH�UHTXLULQJ�PRUH�RU�OHVV�VSDFH�KHDWLQJ��+RZHYHU��ZH�DOVR�QHHG�WR�UHFDOO�WKDW�FRQVLVWHQF\�RYHUWLPH�RI� IXHO�FRPEXVWLRQ�HPLVVLRQV�IRU� WKH�\HDUV����������� LV� OLPLWHG�GXH� WR� UHYLVLRQ�RI� WKH�HQHUJ\EDODQFHV�IRU�RWKHU�\HDUV�LQ�RUGHU�WR�HOLPLQDWH�WKH�VWDWLVWLFDO�GLIIHUHQFHV�EHWZHHQ�DSSDUHQW�FRQVXPSWLRQDQG�WKH�VXP�RI�VHFWRUDO�HQHUJ\�FRQVXPSWLRQ��7KLV�GLG�DIIHFW�DOO�VRXUFH�FDWHJRULHV�DQG�WKXV�PD\�FDXVHVRPH� LQFRQVLVWHQFLHV� LQ� WKH� WLPH� VHULHV� �VHH�SUHYLRXV�1,5������ IRU�PRUH�GHWDLOV�RQ� VHFWRUDO� FRQVH�TXHQFHV�LQ�&2� HPLVVLRQV��2OLYLHU�HW�DO�� ������
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1HYHUWKHOHVV��IURP�WKH�WDEOH�LW�FDQ�EH�REVHUYHG�WKDW�&2� HPLVVLRQV�IURP�WKH�VHUYLFH�VHFWRUV� LQ�FUHDVHG�VXEVWDQWLDOO\�RYHU�WLPH���������ZKLOH�HPLVVLRQV�IURP�WKH�DJULFXOWXUH�GHFUHDVHG�E\�DERXW����VLQFH�������7KH�&2� HPLVVLRQV�IURP� WKH�UHVLGHQWLDO�VHFWRU� UHPDLQ�DOPRVW�FRQVWDQW�±� DSDUW� IURP� WKHIOXFWXDWLRQV� FDXVHG� E\�ZHDWKHU� YDULDWLRQ��:KHQ� ORRNLQJ� DW� WKH� WUHQG� RI�PHWKDQH� DQG� QLWURXV� R[LGHHPLVVLRQV��ZKLFK�SULPDULO\�RULJLQDWH�IURP�WKH�UHVLGHQWLDO�VHFWRU��LW�VKRZV�WKDW�WKHVH�DUH�IDLUO\�FRQVWDQWRYHU�WLPH��H[FHSW�IRU�VRPH�DQRPDOLHV�IRU�PHWKDQH�IRU�VSHFLILF�\HDUV�

%R[����� 6XE�VRXUFHV�RI�µ2WKHU�VHFWRUV¶�DQG�LGHQWLILFDWLRQ�DV�NH\�VRXUFH�RU�QRQ�NH\�VRXUFH��,3&&�PHWKRG����/� �/HYHO��7� �7UHQG�
�$� &2� (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ���2WKHU�6HFWRUV .H\��/�7��
�$ &+� (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��QRQ�&2� .H\��/��
�$ 1�2 (PLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ��QRQ�&2� 1RQ�NH\

,Q�%R[�����WKH�NH\�DQG�QRQ�NH\�VRXUFHV�RI�WKH�µ2WKHU�VHFWRUV¶�DUH�SUHVHQWHG�EDVHG�RQ�OHYHO��WUHQG�RUERWK��7RWDO�&2� HPLVVLRQV�RI� WKH�µ2WKHU�VHFWRUV¶� LV�D�NH\�VRXUFH�DQG�VLQFH�&2� VRXUFHV� ODUJHU� WKDQ��� 0WRQ�DUH�OHYHO�NH\�VRXUFHV��VHH�6HFWLRQ�������DOO�WKUHH�VXEFDWHJRULHV�DUH�NH\�VRXUFHV��,Q�DGGLWLRQ�WRWDO�&+� HPLVVLRQV�FROOHFWLYHO\�IURP�DOO�FRPEXVWLRQ�VRXUFHV�DUH�D�NH\�VRXUFH��6LQFH�PHWKDQH�IURPIXHO� FRPEXVWLRQ� LV� SUHGRPLQDQWO\� VWHPPLQJ� IURP� JDV� ORVVHV� IURP� FRRNLQJ� LQ� WKH� UHVLGHQWLDO� VHFWRU��$�E��� ZKLFK� DUH� DOVR� KLJKHU� LQ� WKLV� VRXUFH� FDWHJRU\� GXH� WR� ELRIXHO� FRPEXVWLRQ�� WKLV� NH\� VRXUFHVKRXOG�DFWXDOO\�EH�DWWULEXWHG�WR�WKH�UHVLGHQWLDO�VHFWRU�RQO\���$�E��7KH�VKDUH�RI�&2��HPLVVLRQV�RI�WKH�µ2WKHU�VHFWRUV¶�LQ�WKH�QDWLRQDO�&2��HT��WRWDO�ZDV�DERXW�����LQ���� DQG�LQ�������ZLWK�WKH�UHVLGHQWLDO�VHFWRU�DORQH�KDYLQJ�D�VKDUH�RI�����WKH�VKDUHV�RI�&+� DQG�1�2LQ�WKH�QDWLRQDO�WRWDO�LV�YHU\�VPDOO��ERWK�DERXW�������
�������� 0HWKRGRORJLFDO�LVVXHV)RU� FDOFXODWLRQ� RI� JUHHQKRXVH� JDV� HPLVVLRQV� FRXQWU\�VSHFLILF� PHWKRGRORJLHV� DUH� XVHG�� ZKLFK� DUHHTXLYDOHQW�WR�WKH�,3&&��$��7LHU���PHWKRG��7KH�HPLVVLRQ�IDFWRUV�DUH�EDVHG�RQ�FRXQWU\�VSHFLILF�GDWD�6LQFH�WKH�HPLVVLRQV�DUH�FRQVLGHUHG�WR�EH�D�NH\�VRXUFH�IRU�&2� �VHH�6HFWLRQ�������WKH�SUHVHQW�PHWKRGRO�RJ\�FRPSOLHV�ZLWK� WKH� ,3&&�*RRG�3UDFWLFH�*XLGDQFH� �,3&&���������)RU� D� EULHI� GHVFULSWLRQ� RI� WKHPHWKRGRORJ\�DQG�GDWD�VRXUFHV�XVHG�VHH�$QQH[����� $�IXOO�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\�LV�SURYLGHGLQ�6SDNPDQ�HW�DO���������
�������� 8QFHUWDLQW\�DQG�WLPH�VHULHV�FRQVLVWHQF\3OHDVH�QRWH�WKDW�WKH�HQHUJ\�FRQVXPSWLRQ�GDWD�IRU�WKH�WRWDO�FDWHJRU\��$��µ2WKHU�VHFWRUV¶�LV�PXFK�PRUHDFFXUDWH�WKDQ�WKH�GDWD�IRU� WKH� WKUHH�VXEVHFWRUV�� ,Q�SDUWLFXODU�HQHUJ\�FRQVXPSWLRQ�E\� WKH�FRPPHUFLDODQG� �� WR�D� OHVVHU�H[WHQW� �� WKH�DJULFXOWXUDO� VXEVHFWRUV�DUH� OHVV�DFFXUDWH�PRQLWRUHG� WKDQ� WKH� UHVLGHQWLDOVHFWRU��6R�WUHQG�FRQFOXVLRQV�IRU�WKHVH�VXEFDWHJRULHV�VKRXOG�EH�WUHDWHG�ZLWK�VRPH�FDXWLRQ��7KH�XQFHU�WDLQW\�RI�WKLV�FDWHJRU\�LV�HVWLPDWHG�WR�EH����LQ�DQQXDO�HPLVVLRQV�RI�&2�� WKH�XQFHUWDLQW\�LQ�&+� DQG1�2 HPLVVLRQV�LV�HVWLPDWHG�WR�EH�PXFK�KLJKHU��DERXW�����DQG�������UHVSHFWLYHO\���VHH�6HFWLRQ����IRU�PRUH�GHWDLOV���+RZHYHU��ZH�VWUHVV�WKDW�LQ�WKH�XQFHUWDLQW\�HVWLPDWH�IRU�WKH�IXHO�FRQVXPSWLRQ�GDWD�WKHVDPH�ILJXUH�RI����LV�XVHG�DV�IRU�RWKHU�VWDWLRQDU\�FRPEXVWLRQ�VRXUFHV��HQHUJ\�DQG�LQGXVWU\�VHFWRUV���,QSUDFWLFH��LW�LV�OLNHO\�WKDW�WKH�XQFHUWDLQW\�RI�VWDWLVWLFV�IRU�WKH�µ2WKHU�VHFWRUV¶�LV�KLJKHU�GXH�WR�WKH�UHVLGXDOFKDUDFWHU�RI�WKH�GDWD�IRU�WKLV�VHFWRU��FRQVXPSWLRQ�SHU�IXHO�W\SH�LV�WKH�UHPDLQGHU�RI�WRWDO�QDWLRQDO�VXSSO\DIWHU�VXEWUDFWLRQ�RI�DPRXQW�XVHG� LQ� WKH�HQHUJ\�� LQGXVWU\�DQG� WUDQVSRUW�VHFWRUV��6XEVHTXHQWO\��HQHUJ\FRQVXPSWLRQ�E\� WKH� UHVLGHQWLDO� DQG� DJULFXOWXUDO� VHFWRUV� LV� HVWLPDWHG� VHSDUDWHO\� E\� WUHQG� DQDO\VLV� RIVHFWRUDO�GDWD��VR�FDOOHG�%$.�DQG�%(.�GDWDVHWV�RI� DQQXDO� VXUYH\V�RI� WKH� UHVLGHQWLDO� VHFWRU� DQG�/(,GDWD�IRU�DJULFXOWXUH���$JDLQ��WKH�UHPDLQGHU�RI�WRWDO�FRQVXPSWLRQ�E\�WKH�µ2WKHU�VHFWRUV¶�LV�DVVXPHG�WREH�WKH�HQHUJ\�FRQVXPSWLRQ�E\�WKH�FRPPHUFLDO�DQG�QRQ�FRPPHUFLDO�VHUYLFH�VHFWRUV�)URP� WKLV�SURFHVV�� LW� LV�FOHDU� WKDW� LQ�SUDFWLFH� WKH�XQFHUWDLQW\� LQ�HQHUJ\� VWDWLVWLFV� IRU� WKHVH� WKUHHVXEVHFWRUV�ZLOO� OLNHO\�EH�KLJKHU�WKDQ����� LQ�SDUWLFXODU� IRU� WKH� VHUYLFH�VHFWRUV��+HUH�ZH�DOVR�KDYH� WRUHFDOO� WKDW� WKH� FRQVLVWHQF\� RYHU� WLPH� RI� IXHO� GDWD� IRU� WKH� \HDUV� ���������� LV� OLPLWHG�� ,Q� IDFW�� WKHFKDQJHV�LQ�WKH�HQHUJ\�FRQVXPSWLRQ�GDWD�GXH�WR�WKH�UHYLVLRQ�RI�WKH�HQHUJ\�EDODQFHV�IRU�RWKHU�\HDUV�LQRUGHU�WR�HOLPLQDWH�WKH�VWDWLVWLFDO�GLIIHUHQFHV�PD\�VHUYH�DV�DQ�LQGLFDWLRQ�RI�WKH�JHQHULF�GDWD�TXDOLW\�RI
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WKH�µILQDO¶�GDWD�IRU������WR�������,Q�7DEOH������ZH�VKRZ�WKH�HIIHFW�RI� WKHVH�UHYLVLRQV�RQ�&2� HPLV�VLRQV��DV�SUHVHQWHG� LQ� WKH�SUHYLRXV�1,5�� ,I� WKHVH�FKDQJHV�DUH� LQGHHG� LQGLFDWLYH� IRU� WKH�GDWD�TXDOLW\�WKHQ�WKH�XQFHUWDLQW\�LQ�WKH�XQFHUWDLQW\�LQ�WRWDO�&2� HPLVVLRQV�IURP�WKLV�VRXUFH�FDWHJRU\�LV�DERXW����ZLWK�XQFHUWDLQW\�RI�WKH�FRPSRVLWH�SDUWV�RI����IRU�WKH�UHVLGHQWLDO�VHFWRU������IRU�WKH�DJULFXOWXUDO�VHFWRUDQG�����IRU�WKH�VHUYLFH�VHFWRU��7KLV�LQGHHG�FRQILUPV�WKH�JHQHUDO�FRQFOXVLRQ�WKDW�WKH�XQFHUWDLQW\�IRUWKLV�VRXUFH�FDWHJRU\�LV�KLJKHU�WKDQ�SUHVHQWO\�XVHG�LQ�WKH�RYHUDOO�XQFHUWDLQW\�DVVHVVPHQW��LQ�SDUWLFXODUIRU�WKH�VHUYLFH�VHFWRU�WKH�XQFHUWDLQW\�FRXOG�EH�TXLWH�KLJK��XS�WR�����RU�VR��7KLV�VKRXOG�EH�WDNHQ�LQWRDFFRXQW�ZKHQ�GUDZLQJ�FRQFOXVLRQV�DERXW�WKH�HPLVVLRQ�WUHQGV�LQ�WKLV�VRXUFH�FDWHJRU\�
7DEOH�������(IIHFW�RI�UHFDOFXODWLRQ�RI�&2� HPLVVLRQV�GXH�WR�WKH�UHYLVLRQ�RI�WKH�HQHUJ\�EDODQFHV�WR�HOLPLQDWH�VWD�WLVWLFDO�GLIIHUHQFHV��7J�

6RXUFH�FDWHJRU\ ���� ���� ���� ���� ���� ���� &KDQJHVXS�WR�����$�D &RPPHUFLDO�,QVWLWXWLRQDO QHZ ��� ��� ��� ��� ��� ���
�$�D &RPPHUFLDO�,QVWLWXWLRQDO ROG ��� ��� ���� ��� ��� ���
�$�D &RPPHUFLDO�,QVWLWXWLRQDO GLII� ���� ���� ���� ���� ���� ���� ���
�$�E 5HVLGHQWLDO QHZ ���� ���� ���� ���� ���� �����$�E 5HVLGHQWLDO ROG ���� ���� ���� ���� ���� ����
�$�E 5HVLGHQWLDO GLII� ��� ��� ��� ��� ���� ��� ��
�$�F $JULFXOWXUH�)RUHVWU\�)LVKHULHV QHZ ��� ��� ��� ��� ��� ����$�F $JULFXOWXUH�)RUHVWU\�)LVKHULHV ROG ��� ��� ���� ��� ��� ���
�$�F $JULFXOWXUH�)RUHVWU\�)LVKHULHV GLII� ��� ���� ���� ���� ��� ���� ���
�$� 7RWDO�2WKHU�VHFWRUV QHZ ���� ���� ���� ���� �� ���$� 7RWDO�2WKHU�VHFWRUV ROG ���� ���� ���� ���� ���� ����
�$� 7RWDO�2WKHU�VHFWRUV GLII� ��� ���� ���� ���� ���� ���� ��
6RXUFH��1,5�������2OLYLHU�HW DO�� �����

7LPH�VHULHV�FRQVLVWHQF\.HHSLQJ�WKH�TXDOLILFDWLRQ�RI�WKH�XQFHUWDLQW\�LQ�HPLVVLRQV�LQ�PLQG��ZH�QRZ�ORRN�DW�WKH�FRQVLVWHQF\�RIWKH�HPLVVLRQ�WUHQGV��7KH����������� WUHQG�RI�&2� HPLVVLRQV�VKRZV�DQ� LQFUHDVH�RI���7J�RU�����7KHPDLQ� FRQWULEXWRU� WR� WKLV� LQFUHDVH� ZDV� WKH� VHUYLFH� VHFWRU� ZLWK� DQ� LQFUHDVH� RI� DERXW� �� 7J�� ZKLFK� LVHTXLYDOHQW�WR�DERXW������+DOI�RI�WKLV�LQFUHDVH�ZDV�FRPSHQVDWHG�E\�D�����GHFUHDVH�LQ�WKH�DJULFXOWXUDOVHFWRU��0HWKDQH�HPLVVLRQV�IROORZ�VLPLODU�WUHQGV�7R�EH� DEOH� WR� DQDO\VH� WKH� HIIHFW� RYHU� WLPH� RI� WKH� WUHQG� LQ�DQWKURSRJHQLF� DFWLYLWLHV� DQG� LPSOH�PHQWHG� SROLFLHV�� D� WHPSHUDWXUH� FRUUHFWLRQ� WHUP�KDV� EHHQ� FDOFXODWHG� IRU� DOO�&2� HPLVVLRQV� IURP�JDVFRPEXVWLRQ�WKDW�WULHV�WR�ILOWHU�RXW�WKH�LQWHUDQQXDO�FKDQJHV�GXH�WR�YDULDWLRQ�RI�ZHDWKHU��5HVXOWLQJ�HPLV�VLRQV�WUHQGV�IRU�WKH�µ2WKHU�VHFWRUV¶�ZLWK�WKLV�FRUUHFWLRQ�LQFRUSRUDWHG�DUH�SUHVHQWHG�LQ�7DEOH������ 7KLVPHWKRG�LV�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�6HFWLRQ������� ZKHUH�DOVR�WKH�WLPH�VHULHV�ZLWK�WKH�&2� FRUUHFWLRQWHUPV�LV�SUHVHQWHG��7KLV�WHPSHUDWXUH�FRUUHFWLRQ�PHWKRG�DLPV�DW�FRPSHQVDWLQJ�IRU�DQRPDORXV�PLOG�RUFROG�\HDUV�E\�XVLQJ�KHDWLQJ�GHJUHH�GD\V�DV�LQSXW�IRU�WKH�FDOFXODWLRQ��$V�ZLOO�EH�SUHVHQWHG�LQ�WKH�QH[WVHFWLRQ��WKLV�FRUUHFWLRQ� LV� WR�EH�FRQVLGHUHG�DV�D�SUR[\� IRU� WKH�ZHDWKHU� LQIOXHQFH�� VLQFH� LW� LV�D� VLPSOHPHWKRG�DQG�VSDFH�KHDWLQJ�EHKDYLRXU�RI� WKH�SXEOLF�ZLOO�EH� LQIOXHQFHG�E\�PRUH� IDFWRUV� WKDQ�RQO\� WKHDYHUDJH�RXWVLGH�WHPSHUDWXUH�
7DEOH�������7HPSHUDWXUH�FRUUHFWHG�&2� HPLVVLRQV�IURP�2WKHU�VHFWRUV���$����LQ�7J�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
5HVLGHQWLDO�VHFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&RPPHUFLDO�,QVWLWXWLRQDO ����� ���� ���� ���� ���� ����� ����� ����� ����� ����� ����� �����
$JULFXOWXUH�DQG�IRUHVWU\ ����� ����� ����� ��� ����� ����� ���� ����� ����� ����� ����� �����
7RWDO ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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)LJXUH������7UHQG�DQDO\VLV�RI�&2� HPLVVLRQV�IURP�WKH�µ2WKHU�VHFWRUV¶���$����UHVLGHQWLDO��WRS���FRPPHU�FLDO�LQVWLWXWLRQDO�VHUYLFHV��PLGGOH���DJULFXOWXUH��ERWWRP�
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,Q�)LJXUH�����WKH�DFWXDO�WUHQG�GDWD�IRU�&2� RI�WKH�WKUHH�VXEVHFWRUV�DUH�FRPSDUHG�ZLWK�WHPSHUDWXUHFRUUHFWHG�HPLVVLRQV�DQG�EDVLF�DFWLYLW\�LQGLFDWRU�WUHQGV�RI�WKH�UHVLGHQWLDO��VHUYLFH�DQG�DJULFXOWXUDO�VHF�WRUV��)URP�WKHVH�JUDSKV�ZH�FDQ�GUDZ�WKH�IROORZLQJ�FRQFOXVLRQV�� 7KH� WHPSHUDWXUH� FRUUHFWLRQ� LV� LQGHHG� D�SUR[\� IRU� WKH�ZHDWKHU� LQIOXHQFH�� VLQFH� LW� VKRZV� WKDW� DO�WKRXJK�WKH�ODUJHVW�LQWHUDQQXDO�YDULDWLRQ�LV�UHPRYHG�E\�WKH�FRUUHFWLRQ��WKH�UHVXOWLQJ�WLPH�VHULHV�LVVWLOO�QRW�YHU\�VPRRWK��7KLV�LV�LQ�SDUWLFXODU�QRW�WKH�FDVH�IRU�WKH�UHVLGHQWLDO�VHFWRU��ZKHUH� WKH�SUL�PDU\�GDWD�TXDOLW\�LV�DVVXPHG�WR�EH�UDWKHU�JRRG��7KH�\HDU������FOHDUO\�VKRZV�DV�D�SDUWLFXODU�FROG\HDU��ZKHUHDV�RWKHU�\HDUV�DUH�UHODWLYHO\�ZDUP��VHH�6HFWLRQ�������IRU�GHWDLOV��� ,Q� WKH� UHVLGHQWLDO� VHFWRU�&2� HPLVVLRQV� LQFUHDVHG� E\� ��� VLQFH� ������ EXW� WDNLQJ� LQWR� DFFRXQW� DWHPSHUDWXUH�FRUUHFWLRQ��WKH�VWUXFWXUDO��DQWKURSRJHQLF�WUHQG�VKRZV�D�GHFUHDVH�RI����LQ�WKLV�SHULRG�7KLV� FDQ� EH� FRPSDUHG�ZLWK� WKH�QXPEHU� RI� KRXVHKROGV� WKDW� LQFUHDVHG� E\� ���� VLQFH� ������7KHQXPEHU� RI� UHVLGHQWLDO� GZHOOLQJV� LQFUHDVHG� VLPLODUO\� E\� ���� LQ� WKH� SHULRG� ���������� �GDWD� IRU���� DUH�QRW�DYDLODEOH�\HW���EXW�WKHLU�HQHUJ\�XVH�KDV�GHFUHDVHG�E\����RYHU�WKLV�SHULRG��7KLV�GH�FUHDVH�LV�PDLQO\�GXH�WR�LPSURYHG�LQVXODWLRQ�RI�GZHOOLQJV�DQG�LQFUHDVHG�HIILFLHQF\�RI�KHDWLQJ�DS�SDUDWXV��LQFUHDVHG�XVH�RI�KLJK�HIILFLHQW�ERLOHUV�IRU�FHQWUDO�KHDWLQJ���,Q������WKLV�GHFUHDVH�FRQWLQ�XHG�� ,Q� WKH�FRPPHUFLDO�DQG� LQVWLWXWLRQDO� VHUYLFH�VHFWRU�&2� HPLVVLRQV� LQFUHDVHG�E\� DERXW�����VLQFH������EXW�WDNLQJ�LQWR�DFFRXQW�D�WHPSHUDWXUH�FRUUHFWLRQ��WKH�VWUXFWXUDO��DQWKURSRJHQLF�WUHQG�VKRZVD VRPHZKDW�ORZHU�LQFUHDVH�RI�����LQ�WKLV�SHULRG��7KH�PXFK�KLJKHU�HPLVVLRQV�LQ�WKH����������SHULRG��ERWK�ZLWKRXW�DQG�ZLWK�WHPSHUDWXUH�FRUUHFWLRQ��PD\�EH�D�FRQVHTXHQFH�RI�WKH�JHQHULF�XQ�FHUWDLQW\�LQ�WKLV�SDUWLFXODU�VRXUFH�FDWHJRU\�DV�GLVFXVVHG�DERYH�FRPELQHG�ZLWK�DQ�DUWHIDFW�IRU�WKHVH\HDUV�GXH�WR�QRW�UHYLVLRQ�RI�WKH�HQHUJ\�EDODQFHV�IRU�WKHVH�\HDUV��7KHUHIRUH�WKH�HPLVVLRQ�WUHQG�SUH�VHQWHG�KHUH�VKRXOG�EH�FRQVLGHUHG�DV�QRW�YHU\�UREXVW�7KH� FRPPHUFLDO� DQG� LQVWLWXWLRQDO� VHFWRU� KDV� JURZQ� VWURQJO\� GXULQJ� WKLV� SHULRG�� WKH� DPRXQW� RIPDQSRZHU� �LQ�PDQ�\HDUV�� LQFUHDVHG� E\� ���� LQ� WKH� SHULRG� �����������ZKLOH� WKHLU� HQHUJ\� FRQ�VXPSWLRQ�LQFUHDVHG�E\�����LQ�WKLV�SHULRG��7KLV�LQFUHDVH�LV�URXJKO\�FRPSDWLEOH�ZLWK�WKH�VWUXFWXUDOLQFUHDVH�RI�DERXW�����RI�WKH�HPLVVLRQV��$V�FDQ�EH�VHHQ�IURP�7DEOHV������DQG������WKH�SUHOLPL�QDU\�HVWLPDWH�IRU������VKRZV�D�FRQVLGHUDEOH�H[WUD� LQFUHDVH�IRU� WKLV�VHFWRU�RI�DERXW������DERXW� 0WRQ���EXW�WKH�WUHQG�LQGLFDWRU�GDWD�GR�QRW�FRQILUP�WKLV�� ,Q�WKH�DJULFXOWXUDO�VHFWRU�&2� HPLVVLRQV�GHFUHDVHG�E\�����VLQFH�������EXW�WDNLQJ�LQWR�DFFRXQW�DWHPSHUDWXUH�FRUUHFWLRQ��WKH�VWUXFWXUDO��DQWKURSRJHQLF�WUHQG�VKRZV�D�GHFUHDVH�RI�HYHQ�����LQ�WKLVSHULRG��7KLV�LV�PDLQO\�GXH�WR�HQHUJ\�FRQVHUYDWLRQ�PHDVXUHV�LQ�WKH�JUHHQKRXVH�KRUWLFXOWXUH��ZKLFKDFFRXQW�IRU�DSSUR[LPDWHO\�����RI�WKH�SULPDU\�HQHUJ\�XVH�RI�WKH�DJULFXOWXUDO�VHFWRU��6SDFH�KHDW�LQJ�DQG�DUWLILFLDO� OLJKWLQJ�DUH�WKH�GRPLQDQW�XVHV�KHUH��7KLV� VHFWRU�KDV� LPSURYHG� LWV�HQHUJ\�HIIL�FLHQF\� LQ� WKH� SDVW� GHFDGH� VLJQLILFDQWO\� �9DQ�+DUPHOHQ� HW� DO�� ������� 7KH� WRWDO� DUHD� RI� KHDWHGJUHHQKRXVHV�LQFUHDVHG�E\����VLQFH������DQG�QRZ�RFFXSLHV�RYHU�����RI�WKH�WRWDO�DUHD�RI�JUHHQ�KRXVHV��,Q�SDUWLFXODU�FXOWLYDWLRQ�RI�IORZHUV�DQG�SODQWV�VKRZHG�D�ODUJH�LQ�DUHDV�RI������7KXV�ZHPD\� FRQFOXGH� WKDW� KHDWHG� JUHHQKRXVHV� KDYH� UHGXFHG� WKHLU� HQHUJ\� FRQVXPSWLRQ�� DOWKRXJK� WKHLUVXUIDFH�DUHD� LQFUHDVHG� E\� ���� DQG� SK\VLFDO� SURGXFWLRQ� RQO\� GHFUHDVHG� E\� ���RYHU� WKLV�SHULRG�/(,�&%6��������:H�VKRXOG�QRWH��KRZHYHU��WKDW�LQFOXGHG�LQ�WKH�&2� HPLVVLRQV�IURP�WKH�DJULFXOWXUDO�VHFWRU�LV�IXHOFRQVXPSWLRQ�IRU�SULYDWHO\�RZQHG�FR�JHQHUDWLRQ�IDFLOLWLHV��ZKLFK�PD\�DOVR�SURYLGH�HOHFWULFLW\� WRWKH�SXEOLF�JULG�
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������ 2WKHUV��&5)�FDWHJRU\��$��
�������� 6RXUFH�FDWHJRU\�GHVFULSWLRQ7KHUH�DUH�WZR�PHWKRGV�WR�FROOHFW�LQIRUPDWLRQ�RQ�WKH�QDWLRQDO�HQHUJ\�XVH��2QH�PHWKRG�LV�WKH�QDWLRQDOHQHUJ\�FRQVXPSWLRQ��ZKLFK�LV�WKH�VXP�RI�LQGLJHQRXV�SURGXFWLRQ�SOXV�LPSRUW�PLQXV�H[SRUW�PLQXV�EXQ�NHUV�SOXV�PLQXV�VWRFN�FKDQJH��7KH�RWKHU�PHWKRG�LV�D�ERWWRP�XS�VXP�RI�DOO�VHFWRUDO�HQHUJ\�GHPDQGV��,QWKHRU\�ERWK�PHWKRGV�VKRXOG�UHVXOW� LQ�WKH�VDPH�YDOXH��EXW�DV�VWDWLVWLFDO�REVHUYDWLRQV�DUH�QHYHU�����DFFXUDWH��LQ�SUDFWLFH�WKHUH�LV�RIWHQ�D��VPDOO��GLIIHUHQFH�EHWZHHQ�WKH�WZR�PHWKRGV��7KH�IXHO�XVH�UHODWHGWRW�WKHVH�VWDWLVWLFDO�GLIIHUHQFHV�ZDV�LQFOXGHG�LQ�WKH�QDWLRQDO�LQYHQWRU\�UHSRUWV�DV�D�VRXUFH�RI�&2�� VLQFHLW�LV�DVVXPHG�WKDW�WKH�DVVRFLDWHG�IXHO�XVH�LV�UHDO�DQG�QRW�DFFRXQWHG�IRU�LQ�LQGLYLGXDO�HQG�XVH�VHFWRUV�8VXDOO\�� WKH� VWDWLVWLFDO� GLIIHUHQFHV� EHWZHHQ� VXSSO\� DQG� GHPDQG� ZDV� VPDOOHU� WKDQ� ���� EXW� EHFDPHPXFK�ODUJHU� LQ� WKH�VHFRQG�KDOI�RI�WKH�����¶V�� �7KHUHIRUH� WKH�(QHUJ\�6WDWLVWLFV�'LYLVLRQ�RI�6WDWLVWLFV1HWKHUODQGV��&%6��VWDUWHG�D�SURMHFW�WR�HOLPLQDWH�WKLV�VWDWLVWLFDO�GLIIHUHQFH�ZKLFK�UHVXOWHG�LQ������LQ�DWRWDO�UHYLVLRQ�RI�WKH�QDWLRQDO�HQHUJ\�EDODQFHV�IRU�DOO�\HDUV�IURP������RQZDUGV��H[FHSW�IRU�����������6R��QR�PRUH�&2� HPLVVLRQV�UHODWHG�WR�VWDWLVWLFDO�GLIIHUHQFHV�DUH�UHSRUWHG�LQ�WKH�LQYHQWRU\�RWKHU�WKHQ�IRUWKH�\HDUV������������7DEOH�������$W�SUHVHQW��WKHUH�DUH�QR�SODQV�WR�UHYLVH�WKH�HQHUJ\�EDODQFHV�IRU�WKH�\HDUV�����������WR�HOLPLQDWHWKH�VWDWLVWLFDO�GLIIHUHQFHV�VLQFH�WKH�&2� HPLVVLRQV�UHODWHG�WR�WKH�VWDWLVWLFDO�GLIIHUHQFHV�IRU�WKHVH�\HDUVDUH�UHODWLYHO\�VPDOO�FRPSDUHG�WR�PRUH�UHFHQW�\HDUV��)XUWKHUPRUH�� UHYLVLRQ�RI�WKH�HQHUJ\�EDODQFHV�RIWKHVH�\HDUV�LV�H[SHFWHG�WR�EH�PXFK�PRUH�GLIILFXOW�WKDQ�WKH�UHYLVLRQV�PDGH�GXH�WR�D�PDMRU�FKDQJH�LQ�WKHVHFWRU�FODVVLILFDWLRQ�LQ�WKH�'XWFK�VWDWLVWLFV�VLQFH������
7DEOH�������&2� HPLVVLRQV�IURP�VWDWLVWLFDO�GLIIHUHQFHV����������
)XHO�W\SH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
$��(QHUJ\��3-�
&RDO � �� � ��
2LO �� �� �� ��
1DWXUDO�JDV ��� ��� ��� ��
%��&2� HPLVVLRQV��7J�
&RDO ��� ���� ��� ����
2LO ��� ��� ��� ���
1DWXUDO�JDV ���� ���� ���� ����
7RWDO ��� ��� ���� ��� ��� ��� ��� ��� ��� ��� ��� ���
6RXUFH��&%6�������������1(+�(QHUJ\�0RQLWRU��

������ &RPSDULVRQ�RI�WKH�6HFWRUDO�$SSURDFK�ZLWK�WKH�5HIHUHQFH�$S�SURDFK
7KH� ,3&&�5HIHUHQFH�$SSURDFK� �5$�� IRU�&2� IURP�HQHUJ\�XVH�XVHV� DSSDUHQW�FRQVXPSWLRQ�GDWD�SHUIXHO�W\SH�WR�HVWLPDWH�&2� HPLVVLRQV�IURP�IRVVLO�IXHO�XVH��7KLV�FDQ�EH�XVHG�DV�D�PHDQV�RI�YHULILFDWLRQ�RIWKH�VHFWRUDO�WRWDO�&2� HPLVVLRQV�IURP�IXHO�FRPEXVWLRQ��,3&&���������$V�D�UHVXOW�RI�LPSURYHG�TXDOLW\DVVXUDQFH�DQ�HUURU�LQ�WKH��DXWRPDWLF��FDOFXODWLRQ�RI�WKH�&2� HPLVVLRQV�LQ�WKH�5HIHUHQFH�$SSURDFK�ZDVGHWHFWHG��7KHVH�HUURU�FRUUHFWLRQV�UHVXOWHG�LQ�GLIIHUHQFHV�RI�XS�WR����FRPSDUHG�WR�ODVW�\HDU¶V�FDOFXOD�WLRQ��0RUH�GHWDLOV�RQ�WKH�FDOFXODWLRQ�DQG�WKH�UHFDOFXODWLRQ�GLIIHUHQFHV�FDQ�EH�IRXQG�LQ�$QQH[���,Q�7DEOH������WKH�UHVXOWV�RI�WKH�5HIHUHQFH�$SSURDFK�FDOFXODWLRQ�DUH�SUHVHQWHG�IRU�����������DQGFRPSDUHG�ZLWK�WKH�RIILFLDO�QDWLRQDO�WRWDO�HPLVVLRQV�UHSRUWHG�DV�IXHO�FRPEXVWLRQ��VRXUFH�FDWHJRU\��$��7KH�DQQXDO�GLIIHUHQFH�YDULHV�EHWZHHQ�������IRU������DQG�������IRU������ZLWK�DQ�DYHUDJH�RI������3UHVHQWO\�� WKH�GLIIHUHQFH� LQ������LV�����7KH�����������WUHQG�GLIIHUV�E\����SRLQW������IRU�WKH�1D�WLRQDO�$SSURDFK��1$��� �VXP�RI�VHFWRUDO�HPLVVLRQV�LQ�VRXUFH�FDWHJRU\��$��DQG�����IRU�WKH�5HIHUHQFH$SSURDFK� 7KH�5HIHUHQFH�$SSURDFK��EDVHG�RQ�QDWLRQDO�HQHUJ\�EDODQFH�GDWD��VKRZV�DQ�����LQFUHDVHLQ�HPLVVLRQV�IURP�OLTXLG�IXHOV�DQG�����LQFUHDVH�IURP�JDVHRXV�IXHOV��&2� HPLVVLRQV�IURP�VROLG�IXHOVGHFUHDVHG�LQ�WKLV�SHULRG�E\����
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7DEOH�������&RPSDULVRQ�RI�&2� HPLVVLRQV��5HIHUHQFH�$SSURDFK��5$��YHUVXV�1DWLRQDO�$SSURDFK��7J�
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ������

5HIHUHQFH�$SSURDFK
/LTXLG�IXHOV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6ROLG�IXHOV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
*DVHRXV�IXHOV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO�5$ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
1DWLRQDO�$SSURDFK ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
'LIIHUHQFH ���� ����� ����� ���� ����� ���� ���� ���� ���� ���� ����� �����
���3UHOLPLQDU\�GDWD�

:H�VWUHVV�WKDW�WKH�UHVXOWV�RI�WKH�,3&&�5HIHUHQFH�$SSURDFK�DUH�IRU�WKH�1HWKHUODQGV�UDWKHU�VHQVL�WLYH�IRU�WKH�FDUERQ�FRQWHQW�RI�FUXGH�RLO�LQSXW�ILJXUHV�GXH�WR�WKH�UHODWLYHO\�KLJK�DPRXQWV�RI�FUXGH�RLOUHILQHG�DQG�RLO�SURGXFWV�H[SRUWHG��+RZHYHU�� WKH�JHQHUDO�SLFWXUH�RI�1$�5$�FRPSDULVRQ�UHVXOWV�DIWHUWKH�UHFDOFXODWLRQ�GRHV�QRW�FKDQJH�VXEVWDQWLDOO\��DOWKRXJK�WKH�ODUJHVW�GLIIHUHQFHV�IRXQG�ODVW�\HDU�LQ�WKHEDVH�\HDU������DQG�LQ������VWLOO�LQFUHDVHG�VRPHZKDW��,Q�JHQHUDO�WKHUH�DUH�VHYHUDO�UHDVRQV�IRU�GLIIHU�HQFHV�LQ�WKH�WZR�DSSURDFKHV��VRPH�DUH�FRXQWU\�VSHFLILF�RWKHU�DUH�LQKHUHQW�WR�WKH�FRPSDULVRQ�PHWKRGLWVHOI��VHH�$QQH[����6SHFLILF�UHDVRQV�WKDW�FDXVH�WKH�ODUJH�GLVFUHSDQF\�RI����LQ������FDQ�QRW�EH�JLYHQ��+RZHYHU��ZHGR�QRWH�WKH�UHODWLYH�ZHDNQHVV�RI�WKH�GDWD�FROOHFWLRQ�IURP�ODUJH�FRPSDQLHV�VLQFH������DV�GLVFXVVHG�LQ6HFWLRQ�����DQG�WKH�ODUJH�UHYLVLRQ�LQ�WKH�HQHUJ\�VWDWLVWLFV��LQ�SDUWLFXODU�IRU������GHVFULEHG�LQ�WKH�SUHYL�RXV�1,5��2OLYLHU�HW�DO�� ������

������ )HHGVWRFNV�DQG�QRQ�HQHUJ\�XVH�RI�IXHOV
�������� 6RXUFH�FDWHJRU\�GHVFULSWLRQ(PLVVLRQV�IURP�WKH�XVH�RI�IHHGVWRFNV�DUH�DOO�DOORFDWHG�XQGHU�FDWHJRULHV��$��µ0DQXIDFWXULQJ�,QGXVWU\DQG�&RQVWUXFWLRQ¶� 0RVW�IHHGVWRFNV�DUH�XVHG�LQ�WKH�LURQ�DQG�VWHHO�LQGXVWU\�DQG�WKH�FKHPLFDO�LQGXVWU\�7KH�IHHGVWRFNV�RI�RLO�DQG�JDV�DUH�FRQVLGHUHG�D�NH\�VRXUFH�IRU�&2��HPLVVLRQV��7KH�VKDUH�RI�&2� HPLV�VLRQV�LQ�WKH�QDWLRQDO�WRWDO�ZDV����LQ������DQG����LQ�������VHH�7DEOH�������$ IUDFWLRQ� RI� HQHUJ\� FDUULHUV� LV� VWRUHG� LQ� VXFK� SURGXFWV� DV� SODVWLFV� RU� DVSKDOW�� 7KH� QRQ�VWRUHGIUDFWLRQ�RI�WKH�FDUERQ�LQ�WKH�HQHUJ\�FDUULHU�RU�SURGXFW� LV�R[LGLVHG��UHVXOWLQJ� LQ�FDUERQ�GLR[LGH�HPLV�VLRQV��HLWKHU�GXULQJ� WKH�XVH�RI�WKH�HQHUJ\�FDUULHUV� LQ�WKH� LQGXVWULDO�SURGXFWLRQ��H�J�� IHUWLOLVHU�SURGXF�WLRQ���RU�GXULQJ�WKH�XVH�RI�WKH�SURGXFWV��H�J��VROYHQWV��OXEULFDQWV���RU�LQ�ERWK��H�J��PRQRPHUV��

7DEOH�������$OORFDWLRQ�RI�&2� IURP�1RQ�HQHUJ\�XVH�RI�HQHUJ\�FDUULHUV��LQ�7J���DFFRUGLQJ�WR�&5)�GRFXPHQWDWLRQER[�
$OORFDWLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO��RI�ZKLFK� ���� ��� ��� ��� ��� ���� ���� ���� ���� ���� ���� ����
� ,QGXVWULDO�SURFHVVHV����DQG� ZDVWH�FRPEXVWLRQ��� ���� ��� ��� ��� ��� ���� ���� ���� ���� ���� ���� ����
� &KHPLFDO�IHHGVWRFNV�>�$�F@ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
���7KH�1HWKHUODQGV�UHSRUWV�WKLV�VWLOO�XQGHU�IXHO�FRPEXVWLRQ�E\�PDQXIDFWXULQJ�LQGXVWULHV���$���
���7KH�1HWKHUODQGV�UHSRUWV�WKLV�XQGHU�IXHO�FRPEXVWLRQ�E\�WKH�HQHUJ\�VHFWRU���$�D��

�������� 0HWKRGRORJLFDO�LVVXHV)RU�WKH�HPLVVLRQV�RI�IHHGVWRFNV�FRXQWU\�VSHFLILF�PHWKRGRORJLHV�DUH�XVHG�ZLWK�FRXQWU\�VSHFLILF�HPLV�VLRQ� IDFWRUV� �VHH�$QQH[������� $� IXOO� GHVFULSWLRQ� RI� WKH�PHWKRGRORJ\� LV� SURYLGHG� LQ� 6SDNPDQ� HW� DO��������
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�������� 8QFHUWDLQW\�DQG�WLPH�VHULHV�FRQVLVWHQF\7KH�XQFHUWDLQW\�RI�&2� HPLVVLRQV�IURP�QRQ�HQHUJ\�XVH�RI�QDWXUDO�JDV�DQG�FRDO��SURGXFWV��LV�HVWLPDWHGWR�EH�DERXW�����RI�DQQXDO�HPLVVLRQV��7KH�XQFHUWDLQW\�RI�&2� HPLVVLRQV�IURP�XVH�DV�FKHPLFDO�IHHG�VWRFN�RI�RLO�SURGXFWV�LV�HVWLPDWHG�WR�EH�����LQ�DQQXDO�HPLVVLRQV��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV��7KH�LQGXVWU\�LQ�WKH�1HWKHUODQGV�KDV�D�UHODWLYHO\�ODUJH�SHWURFKHPLFDO�LQGXVWU\��ZKLFK�VKRZV�XS�LQDFWXDO�&2� HPLVVLRQV�DVVRFLDWHG�ZLWK�QRQ�HQHUJ\�XVH�RI�RLO�SURGXFWV�DQG�QDWXUDO�JDV��)RU�LQIRUPDWLRQZH�VKRZ�LQ�7DEOHV�������DQG������WKH�&2� HPLWWHG�DQG�VWRUHG�LQ�IHHGVWRFN�SURGXFWV�DV�LQFOXGHG�LQ�WKH,3&&�5HIHUHQFH� $SSURDFK� FDOFXODWLRQ� IRU� &2�� :H� VWUHVV�� KRZHYHU�� WKDW� WKH� DPRXQWV� DFWXDOO\� LQ�FOXGHG�LQ�WKH�VHFWRUDO�DSSURDFK��ZKLFK�DUH�WR�D�ODUJH�H[WHQW�EDVHG�RQ�UHSRUWV�E\�LQGLYLGXDO�FRPSDQLHV�PD\�GLIIHU� VXEVWDQWLDOO\��$FFRUGLQJ� WR� WKH�5HIHUHQFH�$SSURDFK� FDOFXODWLRQ� WKH� IHHGVWRFN� HPLVVLRQVFDQ�YDU\�VXEVWDQWLDOO\�IURP�\HDU�WR�\HDU�%HWZHHQ������DQG� ����� WKH� HPLVVLRQ� RI�&2� GXH� WR� IRVVLO� IXHO� XVH�E\� LQGXVWU\� KDV� GHFUHDVHGIURP������WR������7J��������7DEOH�������ZKLFK�LV�GRPLQDWHG�E\�WKH�FKHPLFDO�LQGXVWU\��7KLV�LQFOXGHVDFWXDO�HPLVVLRQV�RI�&2� IURP�IHHGVWRFN�XVH�RI�HQHUJ\�FDUULHUV�RI�����DQG�����7J��UHVSHFWLYHO\��7DEOH������
7DEOH� ������ 7UHQG� LQ�&2� HPLWWHG� E\� IHHGVWRFN� XVH� RI� HQHUJ\� FDUULHUV� DFFRUGLQJ� WR� WKH� ,3&&�5HIHUHQFH�$S�SURDFK��*J�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
/LTXLGV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
6ROLGV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
*DVHRXV ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
7RWDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
 8VLQJ�FRXQWU\�VSHFLILF�FDUERQ�VWRUDJH�IDFWRUV�
�'XH�WR�FKDQJH�LQ�GHILQLWLRQ�RI�IHHGVWRFN�DQG�HQHUJHWLF�XVH�RI�FRNH�DQG�FRDO�LQ�LURQ�DQG�VWHHO�SURGXFWLRQ��GDWD�IRU������DQG����������KDYH�EHHQ�UHFDOFXODWHG�DFFRUGLQJ�WR�WKH�ROG�GHILQLWLRQ�
7DEOH�������7UHQG�LQ�&2� VWRUDJH�LQ�IHHGVWRFNV�DFFRUGLQJ�WR�WKH�GHIDXOW�,3&&�5HIHUHQFH�$SSURDFK��*J�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
/LTXLG ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
6ROLG�IXHOV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
*DVHRXV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7RWDO ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
 8VLQJ�FRXQWU\�VSHFLILF�FDUERQ�VWRUDJH�IDFWRUV�

������ ,QWHUQDWLRQDO�EXQNHU�IXHOV
�������� 6RXUFH�FDWHJRU\�GHVFULSWLRQ,Q�7DEOH������ERWK�HQHUJ\�FRQVXPSWLRQ�DQG�&2� HPLVVLRQV�IURP�LQWHUQDWLRQDO�DLU�WUDQVSRUW�DQG�LQWHU�QDWLRQDO� VKLSSLQJ�DUH�SUHVHQWHG�SHU� IXHO� W\SH�� ,Q�������EXQNHU� HPLVVLRQV�RI�&2� KDYH� LQFUHDVHG� E\DERXW������7J�RU�����FRPSDUHG�WR������� ,Q�SDUWLFXODU� LQWHUQDWLRQDO�DYLDWLRQ�KDV�VKRZQ�D�YHU\�KLJKJURZWK� RI� DERXW� ������ZKHUHDV� LQWHUQDWLRQDO� VKLSSLQJ� LQFUHDVHG� E\� �����'XH� WR� WKH�PXFK� KLJKHUJURZWK�RI�LQWHUQDWLRQDO�DLU�WUDIILF�LWV�VKDUH�LQ�LQWHUQDWLRQDO�EXQNHU�HPLVVLRQV�LQFUHDVHG�IURP�DERXW����LQ������WR�DERXW�����LQ������
�������� 0HWKRGRORJLFDO�LVVXHV0DULQH�EXQNHU�VDOHV�LQFOXGH�IXHO�GHOLYHULHV�WR�SURIHVVLRQDO�GRPHVWLF�LQODQG�VKLSSLQJ��%HVLGHV��EXQNHUVDOHV�LQFOXGH�IXHO�GHOLYHULHV�WR�GHHS�VHH�ILVKLQJ�ERDWV�ZKHUHDV�WKH�5HYLVHG�,3&&�*XLGHOLQHV�SUHVFULEHWKDW�HPLVVLRQV�IURP�FRPEXVWLRQ�RI�IXHOV�GHOLYHUHG�WR�ERWK�GRPHVWLF�LQODQG�VKLSSLQJ�DQG�ILVKLQJ�ERDWVKDYH� WR� EH� FRQVLGHUHG�DV� QDWLRQDO� HPLVVLRQV�� ,Q� D� VXEVHTXHQW� VXEPLVVLRQ� WKLV� LQFRPSOLDQFH�ZLOO� EHHOLPLQDWHG��$W�SUHVHQW�D�IHZ�SHU�FHQW�RI�WRWDO�PDULQH�DQG�DYLDWLRQ�HPLVVLRQV�RI�&2� DUH�UHSRUWHG�DVGRPHVWLF�DQG�LQFOXGHG�LQ�QDWLRQDO�WRWDO�JUHHQKRXVH�JDV�HPLVVLRQV��7DEOH��������$W�SUHVHQW�QR�QRQ�&2�HPLVVLRQV�KDYH�EHHQ�UHSRUWHG�EHFDXVH�RI�D�ODFN�RI�FRXQWU\�VSHFLILF�HPLVVLRQ�IDFWRUV�
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7DEOH�������,QWHUQDWLRQDO�EXQNHUV��HQHUJ\�FRQVXPSWLRQ��3-��DQG�UHODWHG�&2� HPLVVLRQV��7J�����������
6RXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
(QHUJ\�FRQVXPSWLRQ
0DULQH�EXQNHUV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��KHDY\�IXHO�RLO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��JDVROLQH �� �� �� �� �� �� �� �� �� �� �� ��� ��OXEULFDQW � 1' 1' 1' 1' � � � � � � �
$YLDWLRQ�%XQNHUV �� �� �� �� �� ��� ��� ��� ��� ��� ��� ���� MHWIXHO��NHURVHQH� �� �� �� �� �� ��� ��� ��� ��� ��� ��� ���� DYLDWLRQ�JDVROLQH ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
7RWDO�%XQNHUV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
(PLVVLRQV
0DULQH�EXQNHUV ���� ���� ���� ���� ���� ������ ������ ������ ���� ���� ���� ����� ��KHDY\�IXHO�RLO ������ ���� ���� ���� ���� ���� ���� ���� ����� ���� ���� ����� ��JDVROLQH ������ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� �������OXEULFDQW ��� 1' 1' 1' 1' ��� ��� ��� ��� ��� ��� ���
$YLDWLRQ�%XQNHUV ���� ��� ��� ��� ��� ������� ������� ��� ��� ���� ���� ���� MHWIXHO��NHURVHQH� ���� ��� ��� ��� ��� ���� ��� ��� ���� ���� ���� ���� DYLDWLRQ�JDVROLQH ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
7RWDO�%XQNHUV ���� ���� ���� ���� ���� ������ ������ ������ ���� ���� ���� ����
6RXUFH���&%6�������������1(+�(QHUJ\�0RQLWRU��7DEOH������UHYLVHG�GDWD��1�%��$YLDWLRQ�JDVROLQH�LV�LQFOXGHG�XQGHU�MHWIXHO��1'� �1R�'DWD�

7DEOH�������$OORFDWLRQ�RI�PDULQH�DQG�DYLDWLRQ�IXHO�FRQVXPSWLRQ��GRPHVWLF�YV��LQWHUQDWLRQDO��IURP�&5)�'RFX�PHQWDWLRQ�ER[�
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

0DULQH�IXHO�FRQVXPSWLRQ�
� 'RPHVWLF �� �� �� �� �� �� �� �� �� �� �� ��
� ,QWHUQDWLRQDO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
$YLDWLRQ�IXHO�FRQVXPSWLRQ�
� 'RPHVWLF ��� �� �� �� �� �� �� �� �� �� �� ��
� ,QWHUQDWLRQDO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

�������� 8QFHUWDLQW\�DQG�WLPH�VHULHV�FRQVLVWHQF\7KH�XQFHUWDLQW\�RI�&2� HPLVVLRQV�IURP�LQWHUQDWLRQDO�EXQNHUV� LV�HVWLPDWHG�WR�EH�DERXW����LQ�DQQXDOHPLVVLRQV��%RRQHNDPS�HW�DO�� ������
�������� 6RXUFH�VSHFLILF�SODQQHG�LPSURYHPHQWV7KH�LQFOXVLRQ�RI�FRPPHUFLDO�VKLSV�ZLWK�QDWLRQDO�GHVWLQDWLRQV�DQG�QDWLRQDO�ILVKLQJ�ERDWV�LQ�EXQNHU�IXHOXVH� DQG� LQWHUQDWLRQDO�EXQNHU� HPLVVLRQV� UHVXOWV� LQ� DQ� RYHUHVWLPDWLRQ� RI� LQWHUQDWLRQDO� WUDQVSRUW� HPLV�VLRQV���,Q������DFWLRQV�KDYH�EHHQ�VWDUWHG�WR�FRUUHFW�WKH�FDOFXODWLRQ�IRU�WKHVH�WZR�VRXUFHV�WR�JHW�LQ�DF�FRUGDQFH�ZLWK�,3&&�*RRG�3UDFWLFH�$OVR��DW�SUHVHQW�QR�QRQ�&2� HPLVVLRQV�DUH�EHLQJ�FDOFXODWHG�IRU�LQWHUQDWLRQDO�WUDQVSRUW��$�UHFHQWVWXG\�RQ�&+� DQG�1�2 IDFWRUV�IRU�LQWHUQDWLRQDO�VKLSSLQJ�VKRZHG�WKDW�WKH�,3&&�GHIDXOW�YDOXHV�PD\�EHRXWGDWHG� �'HQLHU�YDQ�GHU�*RQ�HW�DO�� �������+RZHYHU�� VLQFH� WKH�PDLQ� SXUSRVH� RI� UHSRUWLQJ� LQWHUQD�WLRQDO�EXQNHU�HPLVVLRQV�LV�WR�JHW�D�FRPSOHWH�SLFWXUH�RI�WRWDO�DQWKURSRJHQLF�HPLVVLRQV��LW�KDV�EHHQ�GH�FLGHG�WR�XVH�WKH�,3&&�GHIDXOW�YDOXHV�WR�HVWLPDWH�WKHVH�HPLVVLRQV��7KH�UHVXOWV�RI�WKLV�FDOFXODWLRQ�ZLOO�EHLQFOXGHG�LQ�WKH�QH[W�1,5�
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���� )XJLWLYH�HPLVVLRQV�IURP�VROLG�IXHOV��RLO�DQG�QDWXUDO�JDV>&5)�FDWHJRU\��%@
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
)XJLWLYH�HPLVVLRQV�LQ�WKLV�VRXUFH�FDWHJRU\�DUH�IURP�WKH�SURGXFWLRQ�RI�RLO�DQG�JDV��WKH�WUDQVPLVVLRQ�DQGGLVWULEXWLRQ�RI�JDV� DQG� IURP�RLO� UHILQLQJ� �7DEOH��������0HWKDQH� HPLVVLRQV� IURP�JDV� SURGXFWLRQ� DQGIURP�JDV�GLVWULEXWLRQ�DUH�NH\�VRXUFHV�DFFRUGLQJ�WR�%R[����� (PLVVLRQV�IURP�RLO�SURGXFWLRQ�DQG�UHILQ�HULHV�KDYH�EHHQ�LGHQWLILHG�DV�QRQ�NH\�VRXUFHV�,Q�WKH�1HWKHUODQGV�WKHUH�DUH�QR�IXJLWLYH�HPLVVLRQV�IURP�VROLG�IXHOV�EHFDXVH�QR�FRDO�PLQLQJ�DQGKDQGOLQJ�DFWLYLWLHV�>�%�@�WDNH�SODFH�DQ\PRUH�VLQFH�WKH�ODVW�PLQH�FORVHG�LQ�WKH�HDUO\�����¶V��,Q�DGGL�WLRQ��ZH�UHFDOO�WKDW�HPLVVLRQV�IURP�FRNH�SURGXFWLRQ�DUH�LQFOXGHG�LQ�IXHO�FRPEXVWLRQ�HPLVVLRQV�IURPWKH�LURQ�DQG�VWHHO�LQGXVWU\���$�D���VLQFH�WKHVH�DUH�UHSRUWHG�LQ�DQ�LQWHJUDWHG�DQG�DJJUHJDWHG�ZD\��VHH6HFWLRQ��������
7DEOH�������)XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV��&2� LQ�7J��RWKHUV�LQ�*J�
*DV�VXEVRXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�D��2LO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
E��1DWXUDO�JDV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
F��9HQWLQJ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
G��2WKHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+�D��2LO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
E��1DWXUDO�JDV ����� ��� ��� ��� ��� ����� ����� ����� ����� ����� ����� �����
F��9HQWLQJ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
G��2WKHU ��� ����� ����� ����� ����� ��� ��� ��� ��� ��� ��� ���
1�2D��2LO
E��1DWXUDO�JDV
F��9HQWLQJ
G��2WKHU ���
%R[������.H\�VRXUFH�LGHQWLILFDWLRQ�LQ�WKH�IXJLWLYH�HPLVVLRQV�VHFWRU�XVLQJ�WKH�,3&&�7LHU���DQG���DSSURDFK�/� �/HYHO��7� �7UHQG�
�%� &2� 0LVF��&2�� RI�ZKLFK�����SDUW�LQ��%� 1RQ�.H\
�%� &+� &RDO�PLQLQJ 1RW�2FFXUULQJ
�%� DOO &RNH�SURGXFWLRQ ,QFOXGHG�LQ��$�
�%� &+� )XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV��JDV�SURGXFWLRQ .H\��/�7��
�%� &+� )XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV��JDV�GLVWULEXWLRQ .H\��/�7��
�%� &+� )XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�JDV�RSHUDWLRQV��RWKHU 1RQ�NH\

)XJLWLYH�HPLVVLRQV�IURP�RLO�DQG�QDWXUDO�JDV�>�%�@7KH�&2� HPLVVLRQV� IURP�FDWHJRU\��%��FRPSULVH�QRQ�FRPEXVWLRQ�HPLVVLRQV� IURP� UHILQHULHV�� IODULQJDQG�YHQWLQJ�HPLVVLRQV�IURP�RLO�DQG�JDV�SURGXFWLRQ�DQG�FRPSUHVVRU�HPLVVLRQV�IURP�JDV�WUDQVSRUW�DQGGLVWULEXWLRQ�QHWZRUNV��7KH�LQFUHDVLQJ�WUHQG�LV�GXH�WR�D�ODUJH�LQFUHDVH�LQ�QRQ�FRPEXVWLRQ�HPLVVLRQV�DVUHSRUWHG�E\�UHILQHULHV��ZKLFK�KDYH�E\�IDU�WKH�ODUJHVW�VKDUH�LQ�WKLV�VXEFDWHJRU\��+RZHYHU��WKLV�GRHV�QRWQHFHVVDULO\�FRUUHVSRQG�ZLWK�D� ODUJH� ULVH� LQ�&2� HPLVVLRQV�VLQFH� WKH�VHSDUDWLRQ�EHWZHHQ�FRPEXVWLRQDQG�SURFHVV�HPLVVLRQV�DV�RIILFLDOO\�UHSRUWHG�E\�UHILQHULHV�YDULHV�VXEVWDQWLDOO\�RYHU�WLPH�7KH� IXJLWLYH� HPLVVLRQV� DUH�PRVWO\�&+� HPLVVLRQV� WKDW� RULJLQDWH� IURP� SURGXFWLRQ�� WUDQVPLVVLRQDQG�GLVWULEXWLRQ�RI�QDWXUDO�JDV��3URGXFWLRQ�DQG�GLVWULEXWLRQ�RI�JDV�DUH�VSHFLILHG�DV�NH\�VRXUFHV�IRU�WKHHPLVVLRQ�RI�&+���7KH�VKDUH�RI�WKHVH�VRXUFHV�LQ�WKH�&+� HPLVVLRQV�RI�WKH�QDWLRQDO�JUHHQKRXVH�JDV� LV
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DERXW������LQ�WKH�SHULRG������������)RU�WKH�RWKHU�HPLVVLRQV�WKHVH�FDWHJRULHV�KDYH�D�VPDOO�VKDUH�LQ�WKHQDWLRQDO�WRWDO�DQG�DUH�QR�NH\�VRXUFHV�2QO\�IRU������VRPH�1�2 HPLVVLRQV�DUH�UHSRUWHG�KHUH��7KLV�ZLOO�SUREDEO\�EH�GXH�WR�DQ�LQFRUUHFWVRXUFH�DOORFDWLRQ�RU�VRPH�RWKHU�HUURU�LQ�WKH�(5�,�HPLVVLRQV�

������ 0HWKRGRORJLFDO�LVVXHV
)RU� WKH� HPLVVLRQ�HVWLPDWLRQ�RI� IXJLWLYH�&+��HPLVVLRQV� IURP�RLO� DQG� JDV�� FRXQWU\�VSHFLILF� WRS�GRZQHPLVVLRQ�HVWLPDWHV�FRPSDUDEOH�ZLWK�WKH�,3&&�7LHU���PHWKRG�DUH�XVHG��7KH�HPLVVLRQ�IDFWRUV�IRU�&+�IURP�JDV�IODULQJ�DQG�YHQWLQJ�DUH�FRXQWU\�VSHFLILF��PHDQ�YDOXHV�IURP�D�VWXG\�WKDW�FRPELQHG�DYDLODEOHOLWHUDWXUH� GDWD� DQG�D� IHZ�PHDVXUHPHQWV��7KH� SUHVHQW�PHWKRG� GRHV� QRW� IXOO\� FRPSO\�ZLWK� WKH� ,3&&*RRG�3UDFWLFH�*XLGDQFH� WKH�GDWD�IRU�SURGXFWLRQ�RI�RLO�DQG�JDV�FDQ�QRW�EH�GLYLGHG�LQWR�WKH�,3&&�FDWH�JRULHV�H[SORULQJ��SURGXFWLRQ�SURFHVVLQJ��YHQWLQJ�DQG�IODULQJ��7KXV��RQO\�WRWDOV�IRU�WKH�SURGXFWLRQ�RI�RLODQG�JDV�DUH�DYDLODEOH�ZKLFK�DUH�SUHVHQWHG�LQ�WKH�&5)�XQGHU�WKH�FDWHJRU\��%�E�µ3URGXFWLRQ�SURFHVVLQJRI�JDV¶� $�IXOO�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\�LV�SURYLGHG�LQ�6SDNPDQ�HW�DO���������7KH�SUHVHQW�7LHU���PHWKRG�IRU�JDV�GLVWULEXWLRQ�UHIOHFWV�LQWHUDQQXDO�FKDQJHV�LQ�GRPHVWLF�JDV�FRQ�VXPSWLRQ�±�GXH� WR� LWV� XVH� DV� DFWLYLW\�GDWD�±�ZKLFK�DUH�QRW� UHDO� YDULDWLRQV� LQ�JDV� OHDNDJH�HPLVVLRQV�6LQFH�&+� HPLVVLRQV�IURP�JDV�SURGXFWLRQ�DQG�JDV�GLVWULEXWLRQ�DUH�FRQVLGHUHG�WR�EH�NH\�VRXUFHV��VHH%R[������� WKH�SUHVHQW�7LHU���PHWKRGRORJ\�GRHV�QRW�FRPSO\�ZLWK�WKH� ,3&&�*RRG�3UDFWLFH�*XLGDQFH�,3&&���������1RWH�WKDW�&2� HPLVVLRQV�IURP�IXJLWLYH�VRXUFHV�DUH�QRW�D�NH\�VRXUFH�)XJLWLYH�HPLVVLRQV�IURP�UHILQHULHV�LQ�FDWHJRU\��%��DUH�SURYLGHG�E\�WKH�DQQXDO�HQYLURQPHQWDO�UH�SRUWV�RI�WKH�'XWFK�FRPSDQLHV��+RZHYHU��DV�PHQWLRQHG�DERYH��WKH�VHSDUDWLRQ�EHWZHHQ�FRPEXVWLRQ�DQGSURFHVV�HPLVVLRQV�DV�UHSRUWHG�E\�UHILQHULHV�YDULHV�VXEVWDQWLDOO\�RYHU�WLPH�

������ 8QFHUWDLQW\�DQG�WLPH�VHULHV�FRQVLVWHQF\�RI�IXJLWLYH�HPLVVLRQV
7KH�XQFHUWDLQW\�LQ�DQQXDO�&2� HPLVVLRQV�IURP�WKLV�VRXUFH�FDWHJRU\�LV�HVWLPDWHG�WR�EH�DERXW������7KHXQFHUWDLQW\�LQ�PHWKDQH�HPLVVLRQV�IURP�JDV�SURGXFWLRQ�DQG�JDV�GLVWULEXWLRQ�LV�HVWLPDWHG�WR�EH�����DQG����LQ�DQQXDO�HPLVVLRQV��UHVSHFWLYHO\��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV��7KH�HPLVVLRQ�WUHQGV�DUH�VXPPDULVHG�LQ�7DEOH�������$V�GLVFXVVHG�DERYH��WKH�VWURQJ�LQFUHDVH�LQ�QRQ�FRPEXVWLRQ�HPLVVLRQV�IURP�UHILQHULHV�DUH�SUREDEO\�GXH�WR�LQFRQVLVWHQW� UHSRUWHG�VSOLWV� LQ�FRPEXVWLRQDQG� QRQ�FRPEXVWLRQ� HPLVVLRQV� IURP� UHILQHULHV�� ,Q� WKH� SHULRG� ���������� WKH� HVWLPDWHG� HPLVVLRQ� RI&+� GHFUHDVHG�IURP�����WR�����*J�SHU�\HDU��������

7DEOH�������&+� HPLVVLRQV�RI�SURGXFWLRQ�RI�RLO�DQG�JDV�DQG�WKH�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�RI�JDV�����������*J��
6RXUFH�FDWHJRU\ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
3URGXFWLRQ�SURFHVVLQJ ��� ��� �� �� ��� �� ��� �� �� �� �� ��
7UDQVPLVVLRQ � � � � � � � � � � � �
'LVWULEXWLRQ �� �� �� �� �� �� �� �� �� �� �� ��
7RWDO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1RWH��)RU�����������WKHVH�GDWD�GLIIHU�IURP�WKH�ILJXUHV�LQ�WKH�&5)�ILOHV��ZKLFK�DUH�ROG��RULJLQDO�VXEPLVVLRQV�WR�WKH�HPLVVLRQUHJLVWUDWLRQ�V\VWHP� IRU� WKHVH� UHSRUWLQJ�\HDUV��7KH�&+� HPLVVLRQV� LQ� WKH�&5)� UHSRUWHG� LQ� WKH�&5)� IRU� VXEFDWHJRU\��%�DUHOLVWHG�LQ�7DEOH������DQG�LQFOXGH�UHILQHULHV�UHSRUWHG�XQGHU��%�G�µ2WKHU¶�

7DEOH�������$FWLYLW\�GDWD�RI�SURGXFWLRQ��WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�RI�RLO�DQG�QDWXUDO�JDV������������VRXUFH��(=��������*DVXQLH�������DQG������
6RXUFH 8QLW ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
2LO�SURGXFWLRQ POQ�P� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
*DV�SURGXFWLRQ 3- ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
*DV�WUDQVPLVVLRQ 3- ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
*DV�GLVWULEXWLRQ 3- ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
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7DEOH�������'HYHORSPHQW�RI�WKH�QDWXUDO�JDV�GLVWULEXWLRQ�SLSHOLQH�QHWZRUN���LQ������NP���IURP�&5)�GRFXPHQWD�WLRQ�ER[�
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

/HQJWK�RI�QHWZRUN ���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

7KLV�VXEVWDQWLDO�HPLVVLRQ�UHGXFWLRQ�LV�QRW�WKH�UHVXOW�RI�D�GHFUHDVH�LQ�DFWLYLW\�GDWD��ERWK�DPRXQWVRI�JDV�GLVWULEXWLRQ�DQG�JDV� WUDQVPLVVLRQ�LQFUHDVHG��ZKLOH�JDV�SURGXFWLRQ�GHFUHDVHG�RQO\�VOLJKWO\��DO�WKRXJK�WKHUH�ZDV�D�PRYHPHQW�WRZDUGV�PRUH�RIIVKRUH�SURGXFWLRQ�RI�JDV�DQG�OHVV�RQVKRUH�SURGXFWLRQ�7DEOH��������(PLVVLRQ�UHGXFWLRQV�DUH�PDLQO\�WKH�UHVXOW�RI�WKH�LPSOHPHQWDWLRQ�RI�FRVW�HIIHFWLYH�PHDV�XUHV� WR� SUHYHQW� YHQWLQJ� RI� QDWXUDO� JDV� GXULQJ� SURGXFWLRQ� �12*(3$�� ������ ������ 1$0�� ����D�����E���7KHVH�PHDVXUHV�KDYH�EHHQ�DSSOLHG� LQ�DFFRUGDQFH�ZLWK� WKH�1HWKHUODQGV�(PLVVLRQ�'LUHFWLYHVIRU�WKH�SURGXFWLRQ�RI�QDWXUDO�JDV�DQG�RLO��1(5��������7KH� JDV� OHDNDJH� IURP�GLVWULEXWLRQ� QHWZRUNV� LV� DVVXPHG� WR� GHFUHDVH� EHFDXVH�RI� WKH� JUDGXDO� UH�SODFHPHQW�RI�ROG�FDVW�LURQ�SLSHV�E\�PRGHUQ�PDWHULDOV��7DEOH������VKRZV�WKH�WUHQG�LQ�WKH�WRWDO�OHQJWK�RIWKH�JDV�GLVWULEXWLRQ�QHWZRUN��,Q�)LJXUH������WKH�WUHQGV�RI�WKH�SURGXFWLRQ�DQG�WUDQVPLVVLRQ�RI�QDWXUDOJDV�DQG�UHODWHG�&+� HPLVVLRQV�DUH�VKRZQ��LQFOXGLQJ�HPLVVLRQV�IURP�RLO���7KH�SHDN�HPLVVLRQV�LQ�����DUH�GXH� WR� WKH� UHODWLYHO\� FROG�ZLQWHU�� LQ�ZKLFK� WKH� DPRXQW� RI� JDV� FRQVXPSWLRQ� DQG� SURGXFWLRQ�ZDVPXFK�KLJKHU�WKDQ�LQ�RWKHU�\HDUV�

3URGXFWLRQ��WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�RI�JDV�DQG�UHODWHG�&+� HPLVVLRQV�
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���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

,QGH[������ ����

*DV�SURGXFWLRQ

*DV�WUDQVPLVVLRQ

*DV�GLVWULEXWLRQ

&+��IURP�SURGXFWLRQ�SURFHVVLQJ

&+��IURP�WUDQVPLVVLRQ�

&+��IURP�GLVWULEXWLRQ

)LJXUH�������7UHQGV�LQ�SURGXFWLRQ��WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�RI�QDWXUDO�JDV�DQG�RLO�DQG�UHODWHG�&+� HPLV�VLRQV�LQ�WKH�SHULRG����������

������ 6RXUFH�VSHFLILF�SODQQHG�LPSURYHPHQWV
$V�RI�������DO�RLO�DQG�JDV�SURGXFWLRQ�FRPSDQLHV�RSHUDWLQJ� LQ�WKH�1HWKHUODQGV�ZLOO� VXEPLW�D�DQQXDOHQYLURQPHQWDO� UHSRUW� �0-9��ZLWK� D�GHWDLOHG� IRUPDW� IRU� UHSRUWLQJ�RI�JUHHQKRXVH�JDV� HPLVVLRQV��7KHUDWLRQDOH�RI�WKLV�QHZ�LQYHQWRU\�VWUXFWXUH�RI�FRPSDQ\�GDWD�LV�WR�FROOHFW�HQRXJK�GHWDLOHG�LQIRUPDWLRQ�WREH�DEOH�WR�SURGXFH�D�ERWWRP�XS��7LHU����HPLVVLRQ�LQYHQWRU\�RI�WKLV�VRXUFH�FDWHJRU\�IRU�UHFHQW�\HDUV�WKDW�FDQ�EH�UHSRUWHG�LQ�WKH�QH[W�1,5�
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��� ,1'8675,$/�352&(66(6�>&5)�VHFWRU��@
���� 2YHUYLHZ�RI�VHFWRU
7KLV�VHFWRU�FRPSULVHV�DOO�QRQ�FRPEXVWLRQ�HPLVVLRQV�IURP�PDQXIDFWXULQJ�LQGXVWU\�DFWLYLWLHV�LQFOXGLQJFRQVWUXFWLRQ�DQG�DOO�HPLVVLRQV�IURP�WKH�XVH�RI�WKH�)�JDVHV�+)&V��3)&V�DQG�6)� �WKXV�LQFOXGLQJ�XVH�LQRWKHU�VHFWRUV���1RQ�FRPEXVWLRQ�HPLVVLRQV�IURP�WKH�HQHUJ\�VHFWRU�DUH�UHSRUWHG�XQGHU� ,3&&�FDWHJRU\�% µ)XJLWLYH�HPLVVLRQV¶�ZLWK� WKH�H[FHSWLRQ�RI�&2� IURP� IOXH�JDV�GHVXOSKXULVDWLRQ�ZKLFK�ZH� UHSRUWXQGHU�FDWHJRU\��*��7KH�VHFWRU�,QGXVWULDO�3URFHVVHV�FRQVLVWV�RI�WKH�IROORZLQJ�VXEVHFWRUV�

� 0LQHUDO�SURGXFWV���$�� &KHPLFDO�LQGXVWU\���%�� 0HWDO�SURGXFWLRQ���&�� 2WKHU�SURGXFWLRQ��L�H��3XOS�	�SDSHU�DQG�)RRG�	�GULQNV����'�� 3URGXFWLRQ�RI�KDORFDUERQV�DQG�6)� ��(�� &RQVXPSWLRQ�RI�KDORFDUERQV�DQG�6)� ��)�� 2WKHU�LQGXVWULDO���*��
7KH� WUHQGV� LQ�JUHHQKRXVH�JDV�HPLVVLRQV�IURP� LQGXVWULDO� SURFHVVHV� DUH� VXPPDULVHG� LQ�7DEOH� ���� 1RJUHHQKRXVH�JDV�HPLVVLRQV�DUH�UHSRUWHG�IRU�WKH�µ2WKHU�SURGXFWLRQ¶�VXEVHFWRU���'���$OVR�QR�&2� HPLV�VLRQV�DUH�UHSRUWHG�IRU�WKH�FKHPLFDO�LQGXVWU\���%��EHFDXVH�DOO�IHHGVWRFN�HPLVVLRQV�DUH�UHSRUWHG�LQ�WKHHQHUJ\�VHFWRU���$����(VVHQWLDOO\�WKH�VDPH�KROGV�IRU�PHWDO�SURGXFWLRQ���&���RI�ZKLFK�&2� IURP�WKH�XVHRI FRNH� DV� UHGXFLQJ� DJHQW� LV� DOVR� UHSRUWHG� LQ� WKH� HQHUJ\� VHFWRU� �VHH�6HFWLRQ� �������� ,Q� DGGLWLRQ�� QRPHWKDQH�HPLVVLRQV�IURP�PHWDO�SURGXFWLRQ�DUH�UHSRUWHG�+)&�DQG�3)&�HPLVVLRQV�IURP�WKH�XVH�RI�WKHVH�FRPSRXQGV�KDYH�LQFUHDVHG�VXEVWDQWLDOO\�RYHU�WLPH�DV�D�UHVXOW�RI�VXEVWLWXWLRQ�IRU� WUDGLWLRQDO� �+�&)&V�DQG�KDORQV��7KH�1HWKHUODQGV�KDV�D� IHZ�LQGXVWULHVZKHUH�)�JDVHV�DUH�XVHG�RU�SURGXFHG�DV�E\�SURGXFW�� +)&����LV�HPLWWHG�DW�RQH�+&)&����SURGXFWLRQ�IDFLOLW\�� 3)&V�DUH�HPLWWHG�E\�WZR�SULPDU\�DOXPLQLXP�VPHOWHUV�� 3)&V��DQG�6)�� DUH�XVHG�DW�RQH�VHPLFRQGXFWRU�PDQXIDFWXUH�ORFDWLRQ�� 6)� LV�XVHG�DW�RQH�SURGXFWLRQ�IDFLOLW\�RI�*DV�,QVXODWHG�6ZLWFKJHDU��*,6��
,Q�DGGLWLRQ��WKHUH�DUH�RWKHU��PRUH�GLIIXVH��LQGXVWULHV�DQG�VHUYLFH�VHFWRUV�ZKHUH�)�JDVHV�DUH�XVHG��7RWDO)�JDV�HPLVVLRQV�KDYH�EHHQ�VWURQJO\�UHGXFHG�GXH�WR�D�VXEVWDQWLDO�UHGXFWLRQ�RI�E\�SURGXFW�HPLVVLRQV��DQDIWHUEXUQHU�ZDV�LQVWDOOHG�DW� WKH�+&)&����SURGXFWLRQ�SODQW�LQ������DQG�WKH�VZLWFK�IURP�VLGH�IHHG�WRSRLQW�IHHG�WHFKQRORJ\�DW�RQH�RI�WKH�WZR�DOXPLQLXP�VPHOWHUV�LQ������

%R[���� �.H\�VRXUFH�LGHQWLILFDWLRQ�IRU�FDWHJRU\����LQGXVWULDO�SURFHVVHV��XVLQJ�WKH�,3&&�7LHU���DQG���DSSURDFK�/� �/HYHO��7� �7UHQG�
�$ &2� (PLVVLRQV�IURP�FHPHQW�SURGXFWLRQ 1RQ�NH\
�* &2� 2WKHU�LQGXVWULDO��&2� 1RQ�NH\
�$ &2� (PLVVLRQV�IURP�OLPH�FRQVXPSWLRQ 1RQ�NH\
�% &2� &KHPLFDO�LQGXVWU\��IHHGVWRFN�XVH���QRQ�HQHUJ\�XVH ,QFOXGHG�LQ��$�
�& &2� 0HWDO�SURGXFWLRQ��VWHHO�SURGXFWLRQ��DOXPLQLXP�SURGXFWLRQ ,QFOXGHG�LQ��$�
�* &+� 2WKHU�LQGXVWULDO��&+� 1RQ�NH\
�% 1�2 (PLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ .H\��/�7��
�% 1�2 2WKHU��1�2 1RQ�NH\
�& )�JDV 3)&�HPLVVLRQV�IURP�DOXPLQLXP�SURGXFWLRQ .H\��/�7��
�( )�JDV +)&����HPLVVLRQV�IURP�+&)&����PDQXIDFWXUH .H\��7�
�( )�JDV +)&�E\�SURGXFW�HPLVVLRQV�IURP�+)&�PDQXIDFWXUH 1RQ�NH\
�) )�JDV (PLVVLRQV�IURP�2'6�VXEVWLWXWHV��+)& .H\��7��/��
�) )�JDV 3)&�HPLVVLRQV�IURP�3)&�XVH 1RQ�NH\
�) )�JDV 6)� HPLVVLRQV�IURP�6)� XVH .H\��/��
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���

:H�UHFDOO� WKDW� IRU�����������QR� UHFDOFXODWLRQV�RU�DOORFDWLRQ� LPSURYHPHQWV�KDYH�EHHQ�PDGH� LQSDVW�\HDUV�IRU�PRVW�VRXUFH�FDWHJRULHV�WKDW�DUH�EDVHG�RQ�LQGLYLGXDO�FRPSDQ\�UHSRUWV��WKH�SDUW�RI�WKH�QD�WLRQDO�SROOXWDQW�HPLVVLRQ�UHJLVWHU�FDOOHG�µ(5�,¶���VHH�6HFWLRQ�������$V�D�FRQVHTXHQFH��FRQVLVWHQF\�RYHUWLPH� RI� &2� DQG� &+� HPLVVLRQV� DW� VXEFDWHJRU\� OHYHO� LV� OLPLWHG�� 7KHVH� DUHDV� KDYH� EHHQ� LQGLFDWHGVKDGHG��LQ�\HOORZ�FRORXU��LQ�WKH�WDEOH��ZKHUH�PRVW�VXEFDWHJRU\�HPLVVLRQV�DUH�UHSRUWHG�XQGHU�µ2WKHU¶��*��,Q�%R[�����VSHFLILF�VRXUFHV�LQ�WKLV�FDWHJRU\�DUH�OLVWHG�DQG�FKDUDFWHULVHG�DV�NH\�RU�QRQ�NH\�VRXUFH�7KH�1�2 HPLVVLRQ�IURP�QLWULF�DFLG�SURGXFWLRQ�LV�D�PDMRU�NH\�VRXUFH��ERWK�LQ�WHUPV�RI�OHYHO�DQG�WUHQG�,WV�VKDUH�RI�1�2 HPLVVLRQV�LQ�WKH�QDWLRQDO�JUHHQKRXVH�JDV�WRWDO�LV�SUHVHQWO\�������DQG������LQ�WKH�EDVH\HDU��������2I�WKH�)�JDVHV��ERWK�E\�SURGXFW�VRXUFHV�DQG�WKH�XVH�RI�+)&V�DQG�RI�6)� DUH�LGHQWLILHG�DVNH\�VRXUFHV�

7DEOH������7UHQG�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�LQGXVWULDO�SURFHVVHV��FDWHJRU\�����&2� LQ�7J��&+� DQG�1�2LQ�*J��)�JDVHV�LQ������NJ�
*DV�VXEFDWHJRU\ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2��$��0LQHUDO�SURGXFWV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�%��&KHPLFDO�LQGXVWU\ � � � � � � � � � � � �
�&��0HWDO�SURGXFWLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�'��2WKHU�SURGXFWLRQ��� � � � � � � � � � � � �
�*��2WKHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+��$��0LQHUDO�SURGXFWV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�%��&KHPLFDO�LQGXVWU\ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�&��0HWDO�SURGXFWLRQ � � � � � � � � � � � �
�'��2WKHU�SURGXFWLRQ��� � � � � � � � � � � � �
�*��2WKHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2�%��&KHPLFDO�LQGXVWU\ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� %���1LWULF�DFLG�SURGXFWLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� %���$GLSLF�DFLG�SURGXFWLRQ 12 12 12 12 12 12 12 12 12 12 12 12
� %���2WKHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
+)&V
�(��%\�SURGXFW�+&)&����SURG
+)&��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��

�)��)URP�8VH
+)&��� � � � � � � � � � � � �

� +)&��� � � � � � � � � � � � ��
� +)&���� � � � � � � � �� �� �� �� ��
� +)&����D � � �� �� �� ��� ��� ��� ��� ��� ��� ���
� +)&����D � � �� �� �� �� �� � � � �� �
� +)&����D � � � � � � �� �� �� �� �� ��
� +)&�XQVSHFLILHG � � � � �� � �� ��� ��� �� �� ��
3)&V
�&��%\�SURGXFW�DOXPLQLXP�SURG
&)� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

� &�)� �� �� �� �� �� �� �� �� �� �� �� ��
�)��)URP�XVH
3)&�XQVSHFLILHG � � � � � � � �� �� �� �� ��

6)��)��)URP�XVH
6)� � � � � � �� �� �� �� �� �� ��

���3XOS�	�SDSHU�DQG�)RRG�	�GULQNV�
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,Q�WKH�QH[W�VHFWLRQV�D�GHVFULSWLRQ�RI�WKHVH�VXEFDWHJRULHV�DQG�WKHLU�VRXUFH�FDWHJRULHV�ZLOO�EH�JLYHQ��SHUPDLQ�FDWHJRU\��H[FHSW�IRU�WKH�PLQRU�VRXUFHV�OLVWHG�LQ�7DEOH�����
� &+� HPLVVLRQV�IURP�PLQHUDO�SURGXFWV���$���RQO\�����*J��� &+� HPLVVLRQV�IURP�WKH�FKHPLFDO�LQGXVWU\���%���RQO\�DERXW���*J��� &2� HPLVVLRQV�IURP�PHWDO�SURGXFWLRQ���&���RQO\������7J�RU�VPDOOHU��� &+� HPLVVLRQV�IURP�RWKHU�LQGXVWULHV���*���DERXW���*J��

���� 0LQHUDO�SURGXFWV���$�
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
7KH�VXEVHFWRU�µ0LQHUDO�SURGXFWV¶���$��FRQVLVWV�RI�WKH�VRXUFHV�VSHFLILHG�DV�QRQ�NH\�VRXUFH�LQ�%R[�����,WV�VKDUH�RI�&2� HPLVVLRQV�LQ�WKH�QDWLRQDO�JUHHQKRXVH�JDV�WRWDO�ZDV������LQ������DQG������LQ�WKH�ODVWUHSRUWHG�\HDU�

������ 0HWKRGRORJLFDO�LVVXHV
)RU�ERWK�VRXUFH�FDWHJRULHV�IRU�&2��FRXQWU\�VSHFLILF�PHWKRGRORJLHV�DUH�XVHG��7KH�&2� HPLVVLRQV�IURPWKH�VRXUFH�FDWHJRU\�µ&HPHQW�FOLQNHU�SURGXFWLRQ¶�DUH�EDVHG�RQ��PHDVXUHG��GDWD�UHSRUWHG�E\�SURGXFLQJFRPSDQLHV��:H�QRWH�WKDW�&2� HPLVVLRQV�IURP�FHPHQW�SURGXFWLRQ�DUH�FRUUHODWHG�WR�FOLQNHU�SURGXFWLRQ�QRW FHPHQW�SURGXFWLRQ��7KH�1HWKHUODQGV�LPSRUW�D�ODUJH�IUDFWLRQ�RI�WKH�FHPHQW�FOLQNHU�XVHG�IRU�FHPHQWSURGXFWLRQ�� VR� FRPSDULVRQ�ZLWK� HPLVVLRQ� IDFWRUV� EDVHG� RQ� FHPHQW� SURGXFWLRQ�ZRXOG� JLYH� D�ZURQJSLFWXUH�6LQFH�WKH�HPLVVLRQV�DUH�FRQVLGHUHG�WR�EH�QR�NH\�VRXUFH�IRU�&2�� WKH�SUHVHQW�OHYHO�RI�PHWKRGRORJ\GRHV�FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&���������$�IXOO�GHVFULSWLRQ�RI�WKH�PHWKRG�RORJ\�LV�SURYLGHG�LQ�6SDNPDQ�HW�DO���������

������ 8QFHUWDLQWLHV�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH�XQFHUWDLQW\� LQ�&2� HPLVVLRQV� IURP� FHPHQW� SURGXFWLRQ� LV� HVWLPDWHG� WR� EH� DERXW� ���� LQ� DQQXDOHPLVVLRQV��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV��7DEOH� ���� SURYLGHV� DQ� RYHUYLHZ� RI� WKH� WUHQG� LQ�&2� HPLVVLRQV� IURP� WKH� VXEFDWHJRULHV� FHPHQWFOLQNHU�SURGXFWLRQ�DQG� OLPH�XVH��7KH�HPLVVLRQV�UHPDLQHG� UDWKHU�FRQVWDQW� LQ� WKLV�SHULRG��EHFDXVH�QRPHDVXUHV�ZHUH�WDNHQ�WR�FRQWURO�WKHVH�HPLVVLRQV�
7DEOH������(PLVVLRQV�RI�&2��IURP�PLQHUDO�SURGXFWV���$�������������7J�6XEVRXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�$���&HPHQW�FOLQNHU�SURGXFWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�$[��/LPH�XVH�IRU�PLQHUDO�SURG�XFWV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7RWDO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

���� &KHPLFDO�LQGXVWU\���%�
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
7KH�VXEVHFWRU�µ&KHPLFDO�LQGXVWU\¶���%��FRQVLVWV�RI�WKH�VRXUFHV�VSHFLILHG�DV�NH\�RU�QRQ�NH\�VRXUFH�LQ%R[����� ,WV�VKDUH�RI�1�2 HPLVVLRQV� LQ� WKH�QDWLRQDO�1�2 WRWDO�ZDV�����LQ������DQG�����DW�SUHVHQW������LQ�WKH�QDWLRQDO�JUHHQKRXVH�JDV�WRWDO���7KH�PRVW�LPSRUWDQW�LQGXVWULDO�QRQ�FRPEXVWLRQ�SURFHVV�LQWKH�1HWKHUODQGV�ZLWK�DVVRFLDWHG�1�2 HPLVVLRQV�LV�QLWULF�DFLG�SURGXFWLRQ��QR�DGLSLF�DFLG�PDQXIDFWXUHRFFXUV�LQ�WKH�1HWKHUODQGV��+RZHYHU��LQ�WKH�1HWKHUODQGV�VRPH�RWKHU�LQGXVWULDO�SURFHVV�VRXUFHV�RI�1�2ZHUH�LGHQWLILHG�DQG�LQFOXGHG�LQ�WKLV�VXEVHFWRU��FDSURODFWDP�SURGXFWLRQ��RWKHUV��
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���

:H� UHFDOO� WKDW� DOO�&2� HPLVVLRQV�GXH� WR� QRQ�HQHUJ\� XVH� DUH� UHSRUWHG� XQGHU� FDWHJRU\� �$� µ)XHOFRPEXVWLRQ¶��VXEVHFWRU��$�F�µ&KHPLFDO�LQGXVWU\¶�

������ 0HWKRGRORJLFDO�LVVXHV
)RU�VRXUFH�FDWHJRU\�µ1LWULF�DFLG�SURGXFWLRQ¶�WKH�,3&&�7LHU���PHWKRG�IRU�1�2 LV�XVHG��7KH�HPLVVLRQIDFWRUV� DUH� EDVHG� RQ� SODQW� VSHFLILF�PHDVXUHG� GDWD�� 6LQFH� WKH� HPLVVLRQV� DUH� FRQVLGHUHG� WR� EH� D� NH\VRXUFH�IRU�1�2��WKH�SUHVHQW�PHWKRGRORJ\�GRHV�FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&��������$�IXOO�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\�LV�SURYLGHG�LQ�6SDNPDQ�HW�DO����������7KH�1�2 HPLVVLRQIURP�WKH�µ2WKHU�FKHPLFDO�LQGXVWU\¶��PDLQO\�FDSURODFWDP��LV�EDVHG�RQ�GDWD�UHSRUWHG�E\� WKH�PDQXIDF�WXULQJ�LQGXVWU\��7KHVH�GDWD�DUH�DOVR�LQFOXGHG�LQ�WKH�1HWKHUODQGV¶�3ROOXWDQW�(PLVVLRQ�5HJLVWHU��3(5��6LQFH� WKH�&2� HPLVVLRQV� IURP�QRQ�HQHUJ\�IHHGVWRFN� XVH� RI� IXHOV� E\� WKH� FKHPLFDO� LQGXVWU\� DUHLQFOXGHG�LQ�VXEVHFWRU��$�D��QR�PHWKRGRORJLFDO�WLHU�DVVHVVPHQW�IRU�&2� HPLVVLRQV�LV�DSSOLFDEOH�KHUH�

������ 8QFHUWDLQWLHV�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH�XQFHUWDLQW\�LQ�1�2 HPLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ�LV�HVWLPDWHG�WR�EH�DERXW�����LQ�DQQXDOHPLVVLRQV��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV���7KLV�HVWLPDWH�ZDV�PDGH�EHIRUH�UHFDOFXODWLRQ�ZDV�PDGHEDVHG�RQ�PHDVXUHPHQW�GDWD�LQVWHDG�RI�XVLQJ�WKH�GHIDXOW�,3&&�HPLVVLRQ�IDFWRU�,Q�7DEOH�����DQ�RYHUYLHZ�LV�SUHVHQWHG�RI�WKH�WUHQG�LQ�1�2 HPLVVLRQV�IURP�WKH�FKHPLFDO�LQGXVWU\LQ�WKH�SHULRG������������7KH�HPLVVLRQV�UHPDLQHG�UDWKHU�FRQVWDQW�LQ�WKH�����������SHULRG�EHFDXVH�QRPHDVXUHV�ZHUH�WDNHQ�WR�FRQWURO�WKHVH�HPLVVLRQV��7KH�UHGXFWLRQ�RI����LQ������FRPSDUHG�WR������ZDVUHDOLVHG�E\�D�WHFKQLFDO�PHDVXUH�DSSOLHG�DW�RQH�RI�WKH�QLWULF�DFLG�SODQWV�
7DEOH������1�2 HPLVVLRQV�IURP�FKHPLFDO�LQGXVWU\�SURFHVVHV���%�������������*J�1�2�
6RXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�%���1LWULF�DFLG�SURGXFWLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�%���2WKHU�FKHPLFDO�LQGXVWU\ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7RWDO ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

������ 6RXUFH�VSHFLILF�UHFDOFXODWLRQ
/DVW�\HDU�D�UHFDOFXODWLRQ�ZDV�PDGH�IRU�WKH�\HDUV������������DQG������������ZKLFK�ZHUH�WKH�\HDUV�WKDWKDYH�EHHQ�XSGDWHG�LQ�WKH�3(5������GDWDVHW��7KLV�\HDU�IRU�����������DQG�����������D�VLPLODU�UHFDO�FXODWLRQ�KDV�EHHQ�PDGH��2QO\�HPLVVLRQV�GDWD�KDYH�EHHQ�SXEOLVKHG�� WKH�XQGHUO\LQJ�DFWLYLW\�GDWD� DQGHPLVVLRQ�IDFWRUV�DUH�FRQILGHQWLDO��7DEOH�����SURYLGHV�DQ�RYHUYLHZ�RI�WKH�HIIHFW�RI�WKH�UHFDOFXODWLRQ�RQWKH�OHYHO�DQG�WUHQG�RI�WKH�1�2 HPLVVLRQV�
7DEOH������(IIHFWV�RI�UHFDOFXODWLRQ�RI�1�2 HPLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ������������LQ�*J�
6XEPLVVLRQ ������� ���� ���� ���� ���� ���� ���� ���� ���� ����
1,5����� ������������������� ���� ���� ���� ���� ���� ���� ���� ���� ����
1,5����� ��������������������� ���� ���� ���� ���� ���� ���� ���� ���� ����
'LIIHUHQFH ��������������������� ��� ��� ��� ��� ��� ��� ���� ��� ���
 /DVW�\HDU�HPLVVLRQV�IRU������������������DQG������KDYH�EHHQ�UHFDOFXODWHG�

���� 0HWDO�SURGXFWLRQ���&�
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
7KH�VXEVHFWRU�µ0HWDO�SURGXFWLRQ¶���&��FRQVLVWV�RI�WKH�VRXUFH�FDWHJRULHV�VSHFLILHG�DV�NH\�RU�QRQ�NH\VRXUFH� LQ�%R[����� 7KH�&2� HPLVVLRQ� IURP�VWHHO�SURGXFWLRQ� LV� LQFOXGHG� LQ��$�D��7KH� VKDUH�RI�3)&HPLVVLRQV�IURP�SULPDU\�DOXPLQLXP�SURGXFWLRQ�LQ�WKH�QDWLRQDO�WRWDO�RI�)�JDVHV�ZDV�����LQ������DQG����������LQ�WKH�QDWLRQDO�WRWDO�JUHHQKRXVH�JDV�HPLVVLRQV��LQ�WKH�ODVW�UHSRUWHG�\HDU�
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:H�UHFDOO�WKDW�DOO�&2� HPLVVLRQV�GXH�WR�QRQ�HQHUJ\�XVH�LQ�WKH�LURQ�DQG�VWHHO�LQGXVWU\�DQG�LQ�SUL�PDU\�DOXPLQLXP�SURGXFWLRQ�DUH�UHSRUWHG�XQGHU�FDWHJRU\��$�µ)XHO�FRPEXVWLRQ¶� VXEVHFWRUV��$�D�µ,URQDQG�VWHHO¶�DQG��$�E�µ1RQ�IHUURXV�PHWDOV¶� UHVSHFWLYHO\�

������ 0HWKRGRORJLFDO�LVVXHV
)RU�RQH�RI�WKH�WZR�SURGXFHUV�RI�SULPDU\�DOXPLQLXP�IRU�3)&V�WKH�,3&&�7LHU��E�PHWKRG�LV�XVHG��7KHRWKHU�SURGXFHU�LV�XVLQJ�WKH�7LHU���PHWKRG��6LQFH�WKH�HPLVVLRQV�DUH�FRQVLGHUHG�WR�EH�D�NH\�VRXUFH�IRU3)&V�� WKH� SUHVHQW� KLJKHU� WLHU� PHWKRGRORJLHV� GR� FRPSO\� ZLWK� WKH� ,3&&� *RRG� 3UDFWLFH� *XLGDQFH�,3&&���������$�IXOO�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\�LV�SURYLGHG�LQ�6SDNPDQ�HW�DO���������6LQFH�WKH�&2� HPLVVLRQV�IURP�QRQ�HQHUJ\�IHHGVWRFN�XVH�RI� IXHOV�E\� WKH� LURQ�DQG�VWHHO� LQGXVWU\DQG�LQ�SULPDU\�DOXPLQLXP�SURGXFWLRQ�DUH�LQFOXGHG� LQ�VXEVHFWRU��$���QR�PHWKRGRORJLFDO� WLHU�DVVHVV�PHQW�IRU�&2� HPLVVLRQV�LV�DSSOLFDEOH�KHUH�

������ 8QFHUWDLQWLHV�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH�XQFHUWDLQW\�LQ�3)&�HPLVVLRQV�IURP�DOXPLQLXP�SURGXFWLRQ�LV�HVWLPDWHG�WR�EH�DERXW�����LQ�DQQXDOHPLVVLRQV��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV���,Q�7DEOH�����DQ�RYHUYLHZ�RI�WKH�WUHQG�LQ�3)&�HPLVVLRQVIURP�SULPDU\�DOXPLQLXP�LQGXVWU\�GXULQJ�WKH�SHULRG�����������LV�JLYHQ�3)&�HPLVVLRQV�IURP�DOXPLQLXP�SURGXFWLRQ�GHFUHDVHG�E\�DERXW�����GXULQJ�WKH�SHULRG����������� 6ZLWFKLQJ� IURP�VLGH� IHHGLQJ� WR�SRLQW� IHHGLQJ�DW� RQH�RI� WKH�SURGXFLQJ� FRPSDQLHV� LV� WKH�PDLQFDXVH�� ,QWHUDQQXDO�FKDQJHV�RI�DERXW�����FDQ�EH�REVHUYHG��ZKLFK� UHODWH� WR�YDULDWLRQV� LQ�DQQXDO�SUR�GXFWLRQ�OHYHOV�
7DEOH������$FWXDO�3)&�HPLVVLRQV�SHU�FRPSRXQG�IURP�DOXPLQLXP�SURGXFWLRQ���&�������������*J�&2��HT��
&RPSRXQG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&)� �3)&���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����
&�)� �3)&����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
3)&�WRWDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����

���� 3URGXFWLRQ�RI�KDORFDUERQV�DQG�6)� ��(�
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
7KH�VXEVHFWRU�µ3URGXFWLRQ�RI�KDORFDUERQV�DQG�6)�¶ ��(��FRQVLVWV�RI�RQH�VRXUFH��+&)&����PDQXIDF�WXUH��LGHQWLILHG�DV�NH\�VRXUFH�LQ�%R[����� ,Q�DGGLWLRQ��XQGHU�WKLV�VXEVHFWRU�VRPH�KDQGOLQJ�HPLVVLRQV�RI+)&V�DUH�UHSRUWHG��+RZHYHU��WKHVH�HPLVVLRQV�DUH�GLVFXVVHG�LQ�WKH�QH[W�VHFWLRQ�RQ�WKH�FRQVXPSWLRQ�RIKDORFDUERQV��DQG�LQFOXGHG�LQ�WKH�HPLVVLRQV�WDEOHV���7KH�VKDUH�RI�+)&�HPLVVLRQV�IURP�SURGXFWLRQ�RIKDORFDUERQV�DQG�6)� ��(��LQ�WRWDO�)�JDV�HPLVVLRQV�ZDV�����LQ�WKH�EDVH�\HDU������DQG�����������LQWKH�QDWLRQDO�WRWDO�JUHHQKRXVH�JDV�HPLVVLRQV��LQ������

������ 0HWKRGRORJLFDO�LVVXHV
)RU� VRXUFH� FDWHJRU\� µ+)&���� HPLVVLRQV� IURP�+&)&����PDQXIDFWXUH¶� WKH� ,3&&�7LHU� ��PHWKRG� IRU+)&����LV�XVHG��6LQFH�WKH�HPLVVLRQV�DUH�FRQVLGHUHG�WR�EH�D�NH\�VRXUFH�IRU�)�JDVHV��WKH�SUHVHQW�PHWK�RGRORJ\�GRHV�FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&���������$�IXOO�GHVFULSWLRQ�RI�WKHPHWKRGRORJ\�LV�SURYLGHG�LQ�6SDNPDQ�HW�DO���������

������ 8QFHUWDLQWLHV�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH�XQFHUWDLQW\�LQ�+)&�HPLVVLRQV�IURP�+&)&����SURGXFWLRQ�LV�HVWLPDWHG�WR�EH�DERXW�����LQ�DQQXDOHPLVVLRQV��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV���,Q�7DEOH�����DQ�RYHUYLHZ�RI�WKH�WUHQG�LQ�+)&����HPLV�VLRQV�IURP�WKH�+&)&����SURGXFWLRQ�LV�SUHVHQWHG�IRU�WKH�����������SHULRG�
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7DEOH������$FWXDO�+)&����HPLVVLRQV�IURP�+&)&����SURGXFWLRQ���(�������������*J�&2��HT��
&RPSRXQG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+)&��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���
+)&�WRWDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���

'XH�WR�DQ�LQFUHDVH�RI�SURGXFWLRQ�LQ�WKH�����������SHULRG��WKH�HPLVVLRQV�RI�+)&����IURP�WKH�+&)&��� PDQXIDFWXUH�LQFUHDVHG�E\������,Q�WKH�����������SHULRG��WKH�HPLVVLRQ�RI�+)&����IURP�WKH�+&)&��� PDQXIDFWXUH�GHFUHDVHG�E\�����EHFDXVH�D�WKHUPDO�DIWHUEXUQHU�ZDV�LQVWDOOHG��$�UHGXFWLRQ�RI�����LQ���� FRPSDUHG�WR������ZDV�UHDOLVHG�E\�DQ�LQFUHDVH�RI�WKH�RSHUDWLRQ�WLPH�RI�WKH�WKHUPDO�DIWHUEXUQHU�����LQ������FRPSDUHG�WR�����LQ�������

���� &RQVXPSWLRQ�RI�KDORFDUERQV�DQG�6)� ��)�
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
7KH�VXEVHFWRU�FRQVXPSWLRQ�RI�KDORFDUERQV�DQG�6)� ��)��FRQVLVWV�RI�WKH�VRXUFH�FDWHJRULHV�VSHFLILHG�DVNH\�RU�QRQ�NH\�VRXUFH�LQ�%R[������7KH�VKDUH�RI�+)&�HPLVVLRQV�IURP�FRQVXPSWLRQ�RI�+)&V��3)&V�DQG6)� �VXEFDWHJRU\��)��LQ�WKH�QDWLRQDO�WRWDO�)�JDV�HPLVVLRQV�ZDV����LQ�WKH�EDVH�\HDU������DQG�SUHVHQWO\���� ������ LQ� WKH� QDWLRQDO� WRWDO� JUHHQKRXVH� JDV� HPLVVLRQV��� 7KHVH� FRQVXPSWLRQ� HPLVVLRQV� LQFOXGHVRPH�KDQGOLQJ� HPLVVLRQV� RI�+)&V� DW� WKH� VLWH� RI� WKH� KDORFDUERQ�PDQXIDFWXUH�� ZKLFK� KDYH� EHHQ� UH�SRUWHG�LQ�WKH�&5)�XQGHU��(��µ2WKHU¶� 7KH�VXEVRXUFHV�RI�WKH�FRQVXPSWLRQ�VRXUFH�FDWHJRULHV�DUH�SUH�VHQWHG�LQ�%R[�����
%R[������6XEVRXUFHV�RI�+)&V��3)&V�DQG�6)� HPLVVLRQV�DQG�FDOFXODWLRQ�PHWKRGV6RXUFH�FDWHJRU\ 6XEVRXUFH &DOFXODWLRQ�PHWKRG
+)&�HPLVVLRQV�IURP�VXEVWLWXWHV �)� 6WDWLRQDU\�UHIULJHUDWLRQ FRXQWU\�VSHFLILFIRU�2'6�VXEVWLWXWHV �)� 0RELOH�DLU�FRQGLWLRQLQJ FRXQWU\�VSHFLILF�)� $HURVROV ,3&&�7LHU��
3)&�HPLVVLRQV�IURP�3)&�XVH �)� 6HPLFRQGXFWRU�PDQXIDFWXULQJ ,3&&�7LHU��F
6)��HPLVVLRQV�IURP�6)��XVH �)� 6HPLFRQGXFWRU�PDQXIDFWXULQJ ,3&&�7LHU��F�)� (OHFWULFDO�HTXLSPHQW ,3&&�7LHU���)� 6RXQG�SURRI�ZLQGRZV FRXQWU\�VSHFLILF�)� (OHFWURQ�PLFURVFRSHV FRXQWU\�VSHFLILF

������ 0HWKRGRORJLFDO�LVVXHV
7KH�W\SH�RI�PHWKRGV�XVHG�WR�FDOFXODWH�WKH�HPLVVLRQV�IURP�+)&��3)&�DQG�6)� FRQVXPSWLRQ�DUH�SUH�VHQWHG�LQ�%R[����� 7KH�FRXQWU\�VSHFLILF�PHWKRGV�IRU�+)&�DQG�6)� HPLVVLRQV�DUH�HTXLYDOHQW�WR�,3&&7LHU����$�IXOO�GHVFULSWLRQ�RI�WKH�FRXQWU\�VSHFLILF�PHWKRGV�LV�SURYLGHG�LQ�6SDNPDQ�HW�DO����������6LQFH+)&�HPLVVLRQV�DQG�6)� HPLVVLRQV�IURP�WKH�XVH�RI�WKHVH�VXEVWDQFHV�DUH�FRQVLGHUHG�WR�EH�NH\�VRXUFHV�VHH�%R[�������WKH�XVH�RI�KLJKHU�WLHU�PHWKRGRORJLHV�GRHV�FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLG�DQFH��,3&&��������

������ 8QFHUWDLQWLHV�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH�XQFHUWDLQW\� LQ�+)&�HPLVVLRQV� IURP�+)&�FRQVXPSWLRQ� LV�HVWLPDWHG� WR�EH� DERXW� ���� LQ� DQQXDOHPLVVLRQV��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV��7UHQGV� LQ� DFWXDO� HPLVVLRQV� IURP� ����� RQZDUGV� DUH� SUHVHQWHG� LQ�7DEOH� ����� ZKHUHDV� SRWHQWLDOHPLVVLRQV��RU�VR�FDOOHG�DSSDUHQW�FRQVXPSWLRQ� DUH�VKRZQ�LQ�7DEOH������,W�VKRZV�WKDW�+)&�HPLVVLRQVDUH�D�IDFWRU�RI���KLJKHU�LQ������WKDQ�LQ�������ODUJHO\�EHFDXVH�RI�DQ�LQFUHDVH�LQ�+)&�FRQVXPSWLRQ�±�LQSDUWLFXODU�RI�+)&����D�±�DV�D�VXEVWLWXWH�IRU��+�&)&�XVH��VHH�7DEOH�������7KH�VRPHWLPHV�ODUJH�LQWHUDQ�QXDO� YDULDWLRQ� RI� FRQVXPSWLRQ� DQG�HPLVVLRQV� RI� VRPH� VRXUFHV� FDQ� EH� H[SODLQHG�E\� WKH� YDULDWLRQ� LQSURGXFWLRQ�KDQGOLQJ�OHYHOV�RI�VSHFLILF�LQGXVWULHV�DQG�VHUYLFH�VHFWRUV��,Q�WKH�SHULRG�����������WKH�DF�WXDO�HPLVVLRQV�RI�6)� UHPDLQHG�DOPRVW�FRQVWDQW�
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7DEOH�����$FWXDO�HPLVVLRQV�SHU�FRPSRXQG�IURP�WKH�XVH�RI�+)&V��3)&V�DQG�6)� �����������*J�&2��HT���
&RPSRXQG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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6)� XVH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7RWDO�+)&�3)&�6)� ��� ��� ��� ��� ��� ��� ���� ���� ���� ���� ���� ����
1RWH��,QFOXGLQJ�KDQGOLQJ�HPLVVLRQV�RI�+)&V��UHSRUWHG�XQGHU�&5)�VXEFDWHJRU\��(��
���$YHUDJH�*:3�RI�RWKHU�+)&V�������
���$YHUDJH�*:3�RI�RWKHU�3)&V�������
7DEOH�����3RWHQWLDO�HPLVVLRQV�SHU�FRPSRXQG�IURP�WKH�XVH�RI�+)&V��3)&V�DQG�6)� �����������*J�&2��HT���
&RPSRXQG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+)&����D � � � � ��� ��� ���� ���� ���� ���� ���� ���
+)&����D � � � � � ��� ��� ��� ��� ��� ��� ���
+)&���� � � � � � ��� ��� ��� ��� ��� ��� ���
+)&��XQVSHFLILHG� � � � � � �� ��� ��� ��� �� ��� ���
+)&�WRWDO � � � � ��� ��� ���� ���� ���� ���� ���� ����
3)&�XVH & & & & & & & & & & & &
6)� XVH & & & & & & & & & & & &
7RWDO�+)&�3)&�6)��

�� � � � � ��� ��� ����� ����� ����� ����� ����� ����
1RWH��&� �&RQILGHQWLDO�%XVLQHVV�,QIRUPDWLRQ�
���2QO\�+)&V�DUH�LQFOXGHG�LQ�WKH�)�JDV�WRWDO�GXH�WR�FRQILGHQWLDOLW\�RI�3)&�DQG�6)� XVH�

������ 6RXUFH�VSHFLILF�UHFDOFXODWLRQV
$FWXDO�HPLVVLRQV�RI�+)&V�DQG�6)� IRU������RQZDUGV�KDYH�EHHQ�UHFDOFXODWHG�GXH�WR�PRUH�GHWDLOHG�LQ�IRUPDWLRQ� RQ� WKH� XVH� RI� +)&V� LQ� VWDWLRQDU\� UHIULJHUDWLRQ� DQG� PRELOH� DLU�FRQGLWLRQLQJ� DQG� 6)� LQVRXQGSURRI�ZLQGRZV��VHH�7DEOH������
7DEOH������(IIHFWV�RI�UHFDOFXODWLRQ�RI�+)&�DQG�6)� HPLVVLRQV���)�������������LQ�*J��
*DV 6XEPLVVLRQ ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+)&V 1,5����� ��� ��� ��� ���� ���� ����

1,5����� �� ��� ��� ���� ���� ����
'LIIHUHQFH ������������ ���� ����� ��� �� �� ��� �� ��� ��

6)� 1,5����� ��� ��� ��� ��� ��� ���
1,5����� ��� ��� ��� ��� ��� ���
'LIIHUHQFH ������������ ���� ������ ������� � �� �� �� �� ��

 1RW�UHFDOFXODWHG��%DVH�\HDU�IRU�)�JDVHV�LQ�WKH�.\RWR�3URWRFRO�

���� 2WKHU�LQGXVWULDO�SURFHVVHV���*�
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
7KH�VXEVHFWRU�µ2WKHU�LQGXVWULDO�SURFHVVHV¶� ��*��FRQVLVWV�RI�&2� IURP�IOXH�JDV�GHVXOSKXULVDWLRQ�DQGRWKHU�VRXUFHV�DQG�LV�DFFRUGLQJ�WR�%R[�����QR NH\�VRXUFH�
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���

������ 0HWKRGRORJLFDO�LVVXHV
)RU�WKLV�VRXUFH�FDWHJRU\�FRXQWU\�VSHFLILF�PHWKRGRORJLHV�DUH�XVHG��6LQFH�WKH�HPLVVLRQV�DUH�FRQVLGHUHGWR�EH� QR� NH\� VRXUFH� IRU�&2�� WKH� SUHVHQW�PHWKRGRORJ\� GRHV� FRPSO\�ZLWK� WKH� ,3&&�*RRG�3UDFWLFH*XLGDQFH��,3&&���������$�IXOO�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\�LV�SURYLGHG�LQ�6SDNPDQ�HW�DO���������

������ 8QFHUWDLQWLHV�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH�XQFHUWDLQW\�LQ�&2� HPLVVLRQV�RI�RWKHU�SURGXFWLRQ�LV�HVWLPDWHG�WR�EH�DERXW�����LQ�DQQXDO�JUHHQ�KRXVH�JDV�HPLVVLRQV��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV��,Q�7DEOH������DQ�RYHUYLHZ�RI�WKH�WUHQG�LQ�&2� HPLVVLRQV�RI�WKH�VRXUFH�FDWHJRULHV�IURP�WKLV�VXE�VHFWRU�LV�SURYLGHG�

7DEOH�������(PLVVLRQV�RI�&2��IURP�µ2WKHU�LQGXVWULDO�SURFHVVHV¶���*������������7J�
6XEFDWHJRU\ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)OXH�JDV�GHVXOSKXULVDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
2WKHU�VRXUFHV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7RWDO ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���

7KH�HPLVVLRQV�LQ�WKH�VXEFDWHJRU\�µ2WKHU�VRXUFHV¶�YDU\�FRQVLGHUDEO\�RYHU�WKH�\HDUV�EHFDXVH�WKH�HPLV�VLRQV�LQ�WKLV�FDWHJRU\�ODUJHO\�GHSHQG�RQ�WKH�TXDOLW\�RI�WKH�HQYLURQPHQWDO�UHSRUWV�RI�LQGLYLGXDO�FRPSD�QLHV�
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���

��� 62/9(17�$1'�27+(5�352'8&7�86(�>&5)VHFWRU��@
���� 2YHUYLHZ�RI�VHFWRU
3OHDVH�QRWH�WKDW�WKLV�VHFWRU�FRPSULVHV�DOO�QRQ�FRPEXVWLRQ�HPLVVLRQV�IURP�RWKHU�VHFWRUV�WKDQ�WKH�PDQX�IDFWXULQJ�LQGXVWU\�DQG�WKH�HQHUJ\�LQGXVWULHV��7KHUH�LV��KRZHYHU��RQH�H[FHSWLRQ��(PLVVLRQV�IURP�WKH�XVHRI WKH�)�JDVHV�+)&V��3)&V�DQG�6)� DUH�DFFRUGLQJ�WR�WKH�,3&&�UHSRUWLQJ�JXLGHOLQHV�DOO�UHSRUWHG�XQGHUVRXUFH�FDWHJRU\���µ,QGXVWULDO�SURFHVVHV¶��WKXV�LQFOXGLQJ�XVH�LQ�WKH�UHVLGHQWLDO�DQG�FRPPHUFLDO�VHFWRUV��7KH�1HWKHUODQGV�UHSRUWV�LQ� WKLV�VHFWRU�VRPH�1�2 HPLVVLRQV�RULJLQDWLQJ�IURP�XVH�RI�1�2 DV�DQ�DHVWKHVLD�DQG�DV�SURSHOOLQJ�DJHQW�LQ�DHURVRO�FDQV��H�J��IRU�ZKLSSHG�FUHDP���,Q�DGGLWLRQ�VRPH�YHU\�PL�QRU &2� HPLVVLRQV�DUH�UHSRUWHG�WKDW�VWHP�IURP�LQGLYLGXDO�FRPSDQ\�UHSRUWV�DQG�ZHUH�FODVVLILHG�DV�QRQ�FRPEXVWLRQ�VRXUFHV�

7DEOH������7UHQG�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�VROYHQWV�DQG�RWKHU�SURGXFW�XVH��FDWHJRU\�����&2� LQ�7J��RWK�HUV�LQ�*J�
*DV�VXEVRXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�

�$���3DLQW�DSSOLFDWLRQ � � � � � � � � � � � �
�%���'HJUHDVLQJ�DQG�GU\�FOHDQLQJ � � � � � � � � � � � �
�&���&KHPLFDO�SURGXFWV��PDQXI��	�SURF� � � � � � � � � � � � �
�'���2WKHU��� � ��� ��� � � � � � � � � �
&+�

,QFOXGHG�LQ�FDWHJRU\����� ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
1�2
�$���3DLQW�DSSOLFDWLRQ � � � � � � � � � � � �
�%���'HJUHDVLQJ�DQG�GU\�FOHDQLQJ � � � � � � � � � � � �
�'���2WKHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
� ��8VH�RI�1�2 IRU�DQDHVWKHVLD ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� ��1�2 IURP�DHURVRO�FDQV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
���6RPH�PLQRU�VRXUFHV�ZHUH�RULJLQDOO\�DOORFDWHG�WR�WKLV�FDWHJRU\��$V�PHQWLRQHG�LQ�&KDSWHU��� WKH�DOORFDWLRQ�RI�HPLVVLRQV�IRUWKH�\HDUV�����������KDV�QRW�EHHQ�FKDQJHG�LPSURYHG�RYHU�WLPH�
���0HWKDQH� HPLVVLRQV� IURP� VROYHQWV� DQG�RWKHU� SURGXFW� XVH�� DOWKRXJK�YHU\� VPDOO�� KDYH�EHHQ� UHSRUWHG�XQGHU� ,3&&� VHFWRU� ��µ2WKHU¶���VLQFH�&5)�HPLVVLRQ�WDEOHV�IRU�FDWHJRU\���HUURQHRXVO\�GR�QRW�DOORZ�IRU�PHWKDQH�WR�EH�UHSRUWHG�KHUH�

,Q�%R[�����WKH�VXEVRXUFHV�LQ�WKLV�FDWHJRU\�DUH�OLVWHG�DQG�FKDUDFWHULVHG�DV�QRQ�NH\�VRXUFH��,WV�VKDUH�RI&2� DQG�1�2 HPLVVLRQV�LQ�WKH�QDWLRQDO�WRWDO�LV�QHJOLJLEOH�������DQG������LQ�������UHVSHFWLYHO\��DQGSUHVHQWO\�HYHQ�OHVV���7KH�UHODWLYHO\�PRVW�LPSRUWDQW�VXE�VRXUFH�RI�FDWHJRU\���LV�WKH�XVH�RI�1�2 DV�DQ�DHVWKHWLF�JDV�LQ�KRVSLWDOV�

%R[������.H\�VRXUFH�LGHQWLILFDWLRQ�IRU�VROYHQW�DQG�RWKHU�SURGXFW�XVH�XVLQJ�WKH�,3&&�7LHU���DQG���DSSURDFK� �/� �/HYHO��7� �7UHQG�
�'� &2� 0LVF��&2�� PLQRU�SDUW�LQ�FDWHJRU\�� 1RQ�.H\
�'� &+� 6ROYHQWV�DQG�RWKHU�SURGXFW�XVH ,QFOXGHG�LQ��
�'� 1�2 0LVF��1�2��SDUW�LQ�FDWHJRU\��� 1RQ�.H\
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���

����� 6RXUFH�FDWHJRU\�GHVFULSWLRQ
7KLV�VRXUFH�FDWHJRU\�FRPSULVHV�DOO�QRQ�LQGXVWULDO��QRQ�FRPEXVWLRQ�VRXUFHV�H[FHSW�IRU�WKH�XVHV�RI�)�JDVHV��ZKLFK�DUH�DOO�UHSRUWHG�XQGHU�,3&&�FDWHJRU\��)��6RXUFH�FDWHJRU\���µ6ROYHQWV�DQG�RWKHU�SURGXFWXVH¶�FRQVLVWV�RI�WKH�IROORZLQJ�VXEVRXUFHV��DOO�FODVVLILHG�XQGHU�VXEFDWHJRU\��'�µ2WKHU¶�

� &2� IURP�PLVFHOODQHRXV�QRQ�LQGXVWULDO��QRQ�FRPEXVWLRQ�VRXUFHV�� 8VH�RI�1�2 IRU�DQDHVWKHVLD�
� 1�2 IURP�DHURVRO�FDQV�

,Q�DGGLWLRQ��VRPH�PLQRU�VRXUFHV�RI�&+� HPLVVLRQV�IURP�QRQ�LQGXVWULDO��QRQ�FRPEXVWLRQ�VRXUFHV�KDYHEHHQ� LQFOXGHG� LQ� WKH�1HWKHUODQGV¶� LQYHQWRU\��EXW� WKHVH� DUH� UHSRUWHG�XQGHU� FDWHJRU\��� µ2WKHU¶� VLQFH&5)�HPLVVLRQ�WDEOHV�IRU�FDWHJRU\���HUURQHRXVO\�GR�QRW�DOORZ�IRU�PHWKDQH�WR�EH�UHSRUWHG�KHUH��:H�UH�FDOO�WKDW�DOO�&2� HPLVVLRQV�GXH�WR�QRQ�HQHUJ\�XVH�DUH�UHSRUWHG�XQGHU�FDWHJRU\��$�µ)XHO�FRPEXVWLRQ¶�VXEFDWHJRU\��$�D�µ&KHPLFDO�LQGXVWU\¶� LQFOXGLQJ�WKH�HPLVVLRQV�GXULQJ�WKH�XVH�RI�WKH��ILQDO��SURGXFWV�

������0HWKRGRORJLFDO�LVVXHV
)RU�WKH�1�2 VRXUFHV�LQ�WKLV�VHFWRU�FRXQWU\�VSHFLILF�PHWKRGRORJLHV�DUH�XVHG��7KH�PDMRU�VXSSOLHU�RI�WKHJDV�UHSRUWV�WKH�XVH�RI�DQDHVWKHWLF�JDV�HYHU\�\HDU�DQG�WKH�'XWFK�DVVRFLDWLRQ�RI�DHURVRO�SURGXFHUV�UH�SRUWV�WKH�DQQXDO�VDOHV�RI�1�2 FRQWDLQLQJ�VSUD\�FDQV��6LQFH�WKH�HPLVVLRQV�LQ�WKLV�VRXUFH�FDWHJRU\�DUHFRQVLGHUHG�WR�EH�QR�NH\�VRXUFH�IRU�&2� DQG�1�2 �VHH�6HFWLRQ�������WKH�SUHVHQW�PHWKRGRORJ\�OHYHO�GRHVFRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&���������)RU�D�EULHI�GHVFULSWLRQ�RI�WKH�PHWKRG�RORJ\� DQG� GDWD� VRXUFHV� XVHG� VHH�$QQH[� ���� $� IXOO� GHVFULSWLRQ� RI� WKH� PHWKRGRORJ\� LV� SURYLGHG� LQ6SDNPDQ�HW�DO���������6LQFH�QR�&+� HPLVVLRQV�IURP�VROYHQW�DQG�RWKHU�SURGXFW�XVH�DUH�UHSRUWHG�KHUH�±�EXW� LQ�VHFWRU��µ2WKHU¶�± QR�PHWKRGRORJLFDO�WLHU�DVVHVVPHQW�IRU�&+� HPLVVLRQV�LV�DSSOLFDEOH�KHUH�

������8QFHUWDLQWLHV�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH�XQFHUWDLQW\�RI�1�2 DQG�&2� HPLVVLRQV�LV�QRW�H[SOLFLWO\�HVWLPDWHG�IRU�WKLV�FDWHJRU\��EXW�LV�H[SHFWHGWR�EH�UDWKHU�VPDOO��)RU�1�2 HPLVVLRQV�WKH�XQFHUWDLQW\�ZLOO�EH�RI�WKH�RUGHU�RI�����GXH�WR�XQFHUWDLQW\�LQDFWLYLW\�GDWD�RI�1�2 XVH�RI�DERXW�����DQG����LQ�WKH�HPLVVLRQ�IDFWRU��VLQFH�DOO�JDV�ZLOO�EH�UHOHDVHG��7KH�WUHQG�LQ�HPLVVLRQV�RI�WKLV�FDWHJRU\�LV�VXPPDULVHG�LQ�7DEOH����� ,W�FOHDUO\�VKRZV�WKDW�WKH�&2�HPLVVLRQV�UHSRUWHG�IRU������DQG������RQO\�GR�QRW�FRQVWLWXWH�D�FRQVLVWHQW�WUHQG��7KLV�LV�GXH�WR�LQFRP�SOHWH�RU�FKDQJHG�UHSRUWLQJ�E\�LQGLYLGXDO�ILUPV�LQ�SDVW�\HDUV�DQG�WKH�H[FOXVLRQ�RI�WKH�\HDUV����������LQ�UHFDOFXODWLRQV�SHUIRUPHG�LQ�UHFHQW�\HDUV��+RZHYHU��WKHVH�HPLVVLRQV�DUH�RQO\�YHU\�PLQRU��7KH�XVH�RI1�2 IRU�DQDHVWKHVLD�LQ�KRVSLWDOV�DQG�RWKHU�PHGLFDO�LQVWLWXWHV�DSSHDUV�WR�KDYH�GHFUHDVHG�RYHU�WLPH��WKHYHU\�OLPLWHG�XVH�RI�1�2 LQ�VSUD\�FDQV�KDV�LQFUHDVHG�RYHU�WLPH�
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C ���

��� $*5,&8/785(�>&5)�VHFWRU��@
���� 2YHUYLHZ�RI�VHFWRU
,Q�WKH�1HWKHUODQGV�WKH�DJULFXOWXUDO�VHFWRU�FRPSULVHV�WKUHH�VXEFDWHJRULHV�
� HQWHULF�IHUPHQWDWLRQ�E\�UXPLQDQWV��&+� HPLVVLRQV�RQO\���$��� PDQXUH�PDQDJHPHQW��&+� DQG�1�2 HPLVVLRQV���%��� DJULFXOWXUDO�VRLOV��1�2 HPLVVLRQV�RQO\���'��
7KH� RWKHU� ,3&&� VXEFDWHJRULHV� RI� ULFH� FXOWLYDWLRQ� ��&��� SUHVFULEHG� EXUQLQJ� RI� VDYDQQDV� ��(��� ILHOGEXUQLQJ�RI�DJULFXOWXUDO�UHVLGXHV���)��DQG�µRWKHU¶���*��GR�QRW�RFFXU�LQ�WKH�1HWKHUODQGV��%XUQLQJ�LQ�WKHILHOG�LV�SURKLELWHG�E\�ODZ�DQG�QHJOLJLEOH�LQ�SUDFWLFH��0DQXUH�PDQDJHPHQW���%��UHIHUV�WR�DOO�HPLVVLRQVIURP�FRQILQHG�DQLPDO�ZDVWH�PDQDJHPHQW�V\VWHPV��$:06���HPLVVLRQV�IURP�DQLPDO�ZDVWH�GURSSHG�RQWKH�VRLO�GXULQJ�JUD]LQJ�RQ�JUDVVODQGV�DUH�UHSRUWHG�XQGHU�VXEFDWHJRU\��'�7KH�WUHQGV�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�WKH�DJULFXOWXUDO�VHFWRU�DUH�VXPPDULVHG�LQ�7DEOH�����,W�FOHDUO\�VKRZV�WKDW�PHWKDQH�HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�DUH�WKH�ODUJHVW�VRXUFH�RI�PHWKDQHZLWKLQ�WKLV�VHFWRU�DQG�WKDW�GLUHFW�VRLO�HPLVVLRQV�RI�1�2 ��'���DUH�WKH�ODUJHVW�VRXUFH�RI�QLWURXV�R[LGHUHSRUWHG�XQGHU�WKH�,3&&�VHFWRU�µ$JULFXOWXUH¶��,Q�IDFW�ERWK�WRWDO�GLUHFW�DQG�LQGLUHFW�1�2 HPLVVLRQV�IURPDJULFXOWXUDO�VRLOV��VXEFDWHJRU\��'��UDQN�DPRQJ�WKH�WRS���NH\�OHYHO�VRXUFHV�'XH�WR�KLVWRULFDO�UHDVRQV�WKH�1HWKHUODQGV�GRHV�QRW�XVH�WKH�,3&&�PHWKRG�WR�HVWLPDWH�LQGLUHFW�1�2HPLVVLRQV��VXEFDWHJRU\��'����,QVWHDG��HQKDQFHG��EDFNJURXQG�HPLVVLRQV�IURP�IRUHJRLQJ�DSSOLFDWLRQ�RIPDQXUH�DQG�IHUWLOLVHUV�RQ�DJULFXOWXUDO�VRLOV�KDYH�EHHQ�FDOFXODWHG�DQG�DUH�WKHUHIRUH�UHSRUWHG�DV�D�IL[HGYDOXH� RI� ����*J�1�2 XQGHU� �'�� µ2WKHU¶� DV� µ%DFNJURXQG� HPLVVLRQV� IURP�DJULFXOWXUDO� VRLOV¶� 7KHVHKDYH�EHHQ�FDOFXODWHG�XVLQJ�D�FRXQWU\�VSHFLILF�PHWKRG��VHH�$QQH[�����IRU�PRUH�GHWDLOHG�LQIRUPDWLRQ��6LQFH� WKLV�PHWKRG�GRHV�QRW� FRPSDUH�ZHOO�ZLWK� WKH� ,3&&�GHILQLWLRQ�RI� LQGLUHFW�1�2 HPLVVLRQV� IURPDWPRVSKHULF�GHSRVLWLRQ��VXEFDWHJRU\��'�D���WKLV�VXEFDWHJRU\�LV�ODEHOOHG�µ1(¶�� �1RW�(VWLPDWHG��
7DEOH������7UHQG�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�DJULFXOWXUH��FDWHJRU\�����&2� LQ�7J��RWKHUV�LQ�*J�
*DV�VXEVRXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�

�'�$JULFXOWXUDO�VRLOV 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1(
&+�

�$�(QWHULF�IHUPHQWDWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�%�0DQXUH�PDQDJHPHQW ��� ��� ��� ��� ��� ��� �� �� �� �� �� ��
�*�2WKHU 12 12 12 12 12 12 12 12 12 12 12 12
1�2
�%�0DQXUH�PDQDJHPHQW ��� ��� ��� ���� ��� ��� ��� ��� ��� ��� ��� ���
�'�$JULFXOWXUDO�VRLOV ���� ��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�'��'LUHFW�VRLO�HPLVVLRQV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

D��6\QWKHWLF�IHUWLOLVHUV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
E��$QLPDO�ZDVWHV�DSSOLHG�WR�VRLOV ��� ��� ���� ���� ���� ���� ���� ���� ��� ���� ��� ���
F� 1�IL[LQJ�FURSV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
G��&URS�UHVLGXH��� ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
H� &XOWLYDWLRQ�RI�KLVWRVROV��� ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(

�'��$QLPDO�SURGXFWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�'��,QGLUHFW�HPLVVLRQV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

D��$WPRVSKHULF�GHSRVLWLRQ 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1(
E��1LWURJHQ�OHDFKLQJ�	UXQ�RII ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(

�'��2WKHU��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�*�2WKHU 12 12 12 12 12 12 12 12 12 12 12 12
���,QFOXGHG�LQ��'���,Q�WKH�&5)�ILOHV�DQG�LQ�7DEOH������DFFLGHQWDOO\�WKH�ZURQJ�QRWDWLRQ�NH\�µ1(¶�ZDV�XVHG�
���%DFNJURXQG�DJULFXOWXUDO�VRLOV��GXH�WR�SDVW�QLWURJHQ�ORDGLQJ�RI�WKH�VRLOV�
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���

,QGLUHFW�1�2 HPLVVLRQV�IURP�OHDFKLQJ�DQG�UXQ�RII�RI�QLWURJHQ��VXEFDWHJRU\��'�E��DUH�UHSRUWHG�DVD IL[HG�YDOXH�RI�����7J�1�2��KRZHYHU�QRW�XQGHU�WKLV�VHFWRU�EXW�XQGHU�,3&&�VHFWRU�� µ2WKHU�VRXUFHV¶�DVµ3ROOXWHG� VXUIDFH�ZDWHU¶� VLQFH� WKLV� YDOXH� GRHV� DOVR� LQFOXGH� QLWURJHQ� IURP�QRQ�DJULFXOWXUDO� VRXUFHV�7KUHH�TXDUWHUV�RI�WKHVH�HPLVVLRQV��KRZHYHU��VWHP�IURP�DJULFXOWXUDO�VRXUFHV��7KLV�LV�GLVFXVVHG�LQ�PRUHGHWDLO�LQ�&KDSWHU���$V�PHQWLRQHG�DERYH��PHWKDQH�IURP�HQWHULF�IHUPHQWDWLRQ���$��±�LQ�SDUWLFXODU�IURP�FDWWOH�±�DQG�GL�UHFW�DQG�LQGLUHFW�1�2 HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV���'��DUH�PDMRU�VRXUFHV��7KHLU�VKDUH�LQ�QDWLRQDOWRWDO�JUHHQKRXVH�JDV�HPLVVLRQV�LV�DERXW����HDFK��)URP�%R[����� LQ�ZKLFK�WKH�NH\�DQG�QRQ�NH\�VRXUFHVRI WKH�DJULFXOWXUDO�VHFWRU�DUH�SUHVHQWHG�EDVHG�RQ�OHYHO��WUHQG�RU�ERWK��ZH�FDQ�FRQFOXGH�WKDW�DOVR�PHWK�DQH�HPLVVLRQV�IURP�PDQXUH�PDQDJHPHQW�RI�FDWWOH�DQG�VZLQH�DUH��OHYHO��NH\�VRXUFHV�
%R[����� �.H\�VRXUFH�LGHQWLILFDWLRQ�LQ�WKH�DJULFXOWXUDO�VHFWRU�XVLQJ�WKH�,3&&�7LHU���DQG���DSSURDFK�/� �/HYHO��7� �7UHQG�
�$ &+� &+� HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ��FDWWOH .H\��/�7��
�$ &+� &+� HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ��VZLQH 1RQ�NH\
�$ &+� &+� HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ��VKHHS 1RQ�NH\
�$ &+� &+� HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ��RWKHU 1RQ�NH\
�% &+� (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW��FDWWOH .H\��/��
�% &+� (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW��VZLQH .H\��7��/��
�% &+� (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW��SRXOWU\ 1RQ�NH\
�% &+� (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW��RWKHU 1RQ�NH\
�% 1�2 (PLVVLRQV�IURP�PDQXUH�PDQDJHPHQW 1RQ�NH\
�& &+� 5LFH�FXOWLYDWLRQ 1RW�2FFXUULQJ
�' 1�2 'LUHFW�1�2 HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV .H\��/�
�' 1�2 ,QGLUHFW�1�2 HPLVVLRQV�IURP�QLWURJHQ�XVHG�LQ�DJULFXOWXUH .H\��/�
�( DOO 3UHVFULEHG�EXUQLQJ�RI�VDYDQQDV 1RW�2FFXUULQJ
�) Q�&2� (PLVVLRQV�IURP�DJULFXOWXUDO�UHVLGXH�EXUQLQJ 1RW�2FFXUULQJ

���� (QWHULF�IHUPHQWDWLRQ�>&5)�FDWHJRU\��$@
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ6RXUFH�FDWHJRU\�HQWHULF�IHUPHQWDWLRQ�FRQVLVWV�RI�WKH�VXEVRXUFHV�VSHFLILHG�LQ�%R[����� %XIIDOR��FDPHOV
DQG�OODPDV��PXOHV�DQG�DVVHV�DUH�QRW�RFFXUULQJ�LQ�WKH�1HWKHUODQGV��7KH�HQWHULF�IHUPHQWDWLRQ�RI�SRXOWU\LV�QRW�HVWLPDWHG��0DMRU�OHYHO�DQG�WUHQG�NH\�VRXUFH�LV�HQWHULF�IHUPHQWDWLRQ�E\�FDWWOH��,WV�VKDUH�RI�&+� LQWKH�QDWLRQDO� WRWDO�ZDV�����LQ������DQG� LV�FXUUHQWO\������7KH�PRVW� LPSRUWDQW�VXEVRXUFHV�RI�HQWHULFIHUPHQWDWLRQ�DUH�FDWWOH��VZLQH�DQG�VKHHS�

������ 0HWKRGRORJLFDO�LVVXHV
)RU� VRXUFH� FDWHJRU\� HQWHULF� IHUPHQWDWLRQ� IRU�&+� ,3&&�PHWKRGRORJLHV� DUH� XVHG��ZKLFK� DUH� IRU� NH\VXEVRXUFH�FDWWOH�HTXLYDOHQW� WR� WKH� ,3&&�7LHU���PHWKRG� IRU�&+�� 7KH� HPLVVLRQ� IDFWRUV� IRU� FDWWOH� DUHEDVHG�RQ�D�FRXQWU\�VSHFLILF�,3&&�7LHU���DQDO\VLV�PDGH�IRU�WKH�'XWFK�FDWWOH�LQ�������)RU�VXEVHTXHQW\HDUV�WKHVH�HPLVVLRQ�IDFWRUV�DUH�QRW�FKDQJHG��ZKLFK�LV�HTXLYDOHQW�WR�WKH�,3&&�7LHU���PHWKRG��+RZ�HYHU��VSHFLILF�IDFWRUV�DUH�DSSOLHG� WR���DQG���VXEFDWHJRULHV�ZLWKLQ�GDLU\�DQG�QRQ�GDLU\�FDWWOH�� UHVSHF�WLYHO\��'XH�WR�FKDQJLQJ�DQLPDO�QXPEHUV�IRU�WKH�VXEVHTXHQW�\HDUV��WKH�LPSOLHG�HPLVVLRQ�IDFWRU�IRU�WKHFDWHJRULHV�'DLU\�FDWWOH�DQG�1RQ�GDLU\�FDWWOH�YDULHV�RYHU�WKH�\HDUV��VHH�7DEOH�������7KH�HPLVVLRQ�IDFWRUVIRU�WKH�RWKHU�VXEVRXUFHV�DUH�EDVHG�RQ�GHIDXOW�,3&&�7LHU���HPLVVLRQ�IDFWRUV�6LQFH�WKH�&+� HPLVVLRQV�E\�FDWWOH�DUH�FRQVLGHUHG�WR�EH�D�NH\�VRXUFH��VHH�6HFWLRQ�������WKH�SUHVHQWPHWKRGRORJ\��7LHU���IRU�\HDUV�DIWHU�������GRHV�QRW�IXOO\�FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLG�DQFH��,3&&���������)RU�D�EULHI�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\�DQG�GDWD�VRXUFHV�XVHG�VHH�$QQH[����� $IXOO� GHVFULSWLRQ� RI� WKH�PHWKRGRORJ\� LV� SURYLGHG� LQ� 6SDNPDQ� HW� DO�� ������� �DQG�PRUH� GHWDLOHG� GDWDVRXUFHV�LQ�9DQ�$PVWHO�HW�DO����������
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������ 8QFHUWDLQW\�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH�XQFHUWDLQW\�RI�&+4 HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�E\�FDWWOH�LV�HVWLPDWHG�WR�EH�DERXW�����LQDQQXDO�HPLVVLRQV��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV��7KH�WUHQG�LQ�&+� HPLVVLRQV�GXH�WR�HQWHULF�IHUPHQWDWLRQ�LV�VXPPDULVHG�LQ�7DEOH������7KH�DQQXDOHPLVVLRQ�E\�GDLU\�FDWWOH�DV�ZHOO�DV�QRQ�GDLU\�FDWWOH�LV�GHWHUPLQHG�RQ�WKH�EDVLV�RI�WKH�QXPEHU�RI�FDWWOHLQ�WKDW�\HDU�DQG�HPLVVLRQ�IDFWRUV��DPRXQW�RI�&+� SHU�DQLPDO�SHU�\HDU���6LQFH������WKH�QXPEHU�RI�GDLU\DQG�QRQ�GDLU\�FDWWOH�LQ�WKH�1HWKHUODQGV�KDV�GHFUHDVHG�IURP������WR������PLOOLRQ�DQLPDOV��������DQGIURP������ WR������PLOOLRQ� DQLPDOV� �������� UHVSHFWLYHO\� �7DEOH������� ,W� LV� REYLRXV� WKDW� WKHVH� VPDOOHUQXPEHUV�RI�FDWWOH�DUH�WKH�PDLQ�FDXVH�RI�WKH�GHFUHDVH�RI�WKH�&+� HPLVVLRQV��/LYHVWRFN�QXPEHUV�RI�FDW�WOH�DUH�LQIOXHQFHG�PDLQO\�E\�WKH�(8�SROLF\�RQ�PLON�TXRWD�DQG�E\�WKH�'XWFK�PDQXUH�SROLF\��0LON�SUR�GXFWLRQ�SHU�FRZ�LQFUHDVHV�DXWRQRPRXVO\�DQG�DV�D�FRQVHTXHQFH�±�ZKHQ�PLON�TXRWD�UHPDLQ�WKH�VDPH�±GDLU\� FDWWOH� QXPEHUV�ZLOO� EH� UHGXFHG��0DQXUH� SROLF\� UHJXODWHV� OLYHVWRFN� QXPEHUV� E\� UHJXODWLQJ� WKHDPRXQW�RI�PDQXUH�SURGXFWLRQ�DQG�PDQXUH�DSSOLFDWLRQ�WR�WKH�ILHOG�

7DEOH������&+� HPLVVLRQV�GXH�WR�HQWHULF�IHUPHQWDWLRQ���$�������������*J�
$QLPDO�W\SH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&DWWOH ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
� 'DLU\�FDWWOH ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
� 1RQ�GDLU\�FDWWOH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6KHHS ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
*RDWV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
+RUVHV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6ZLQH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
3RXOWU\ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7RWDO ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

7DEOH������1XPEHU�RI�DQLPDOV�����������������KHDG���&%6�5,90�������
$QLPDO�W\SH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&DWWOH ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
� 'DLU\�FDWWOH ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
� 1RQ�GDLU\�FDWWOH ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
6KHHS ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
*RDWV �� �� �� �� �� �� ��� ��� ��� ��� ��� ���
+RUVHV �� �� �� �� �� ��� ��� ��� ��� ��� ��� ���
3LJV ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

,Q�)LJXUH����� WKH�GHYHORSPHQW�RI�WKH�QXPEHU�RI�FDWWOH�DQG�WKHLU�HPLVVLRQ�RI�&+� GXH�WR�HQWHULF�IHU�PHQWDWLRQ�LV�VKRZQ��7KHUH�LV�D�FORVH�UHODWLRQ�EHWZHHQ�WKH�WUHQGV�RI�WKH�QXPEHU�RI�FDWWOH�DQG�WKH�HPLV�VLRQ�RI�&+� GXH�WR�HQWHULF�IHUPHQWDWLRQ��7KH�UHPDLQGHU�RI�WKH�GLIIHUHQFH�LQ�WKH�WUHQG�RI�FDWWOH�FDQ�EHH[SODLQHG�E\�WKH�VKLIW�LQ�VKDUHV�RI�WKH�VXEW\SHV�FRQVLGHUHG�LQ�WKH�HPLVVLRQ�FDOFXODWLRQ��HDFK�KDYLQJ�DGLIIHUHQW�HPLVVLRQ�IDFWRU��VHH�7DEOH������
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1XPEHU�RI�'DLU\�&DWWOH (PLVVLRQV�RI�&+��E\�'DLU\�&DWWOH

1XPEHU�RI�1RQ�'DLU\�&DWWOH (PLVVLRQV�RI�&+��E\�1RQ�'DLU\�&DWWOH

)LJXUH������1XPEHU�RI�FDWWOH�DQG�HPLVVLRQV�RI�&+� GXH�WR�HQWHULF�IHUPHQWDWLRQ�IURP�FDWWOH

7DEOH������6XEW\SHV�RI�GDLU\�DQG�QRQ�GDLU\�FDWWOH�������KHDG��DQG�UHVXOWLQJ�WUHQG�LQ�,PSOLHG�(PLVVLRQ�)DFWRUV�,()�
$QLPDO��VXE�W\SH &+� ()��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
'DLU\�FDWWOH
� ��\U �������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
! ��\U�\RXQJ�IHPDOH ������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
IHPDOH ������ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
! ��\U�PDOH ������� �� �� �� �� �� �� �� �� �� �� �� ��
,()�'DLU\�FDWWOH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1RQ�GDLU\�FDWWOH
9HDO�FDOYHV ������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6WHHUV ������� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
)HPDOH�!���\U��� ������ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
,()�1RQ�GDLU\�FDWWOH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
���(PLVVLRQ�IDFWRU�IRU�&+� IURP�HQWHULF�IHUPHQWDWLRQ�LQ�NJ�&+��KHDG�\HDU��6RXUFH��9DQ�$PVWHO�HW�DO���������
���6XFNOLQJ�FRZV�

���� 0DQXUH�PDQDJHPHQW�>&5)�FDWHJRU\��%@
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
6RXUFH�FDWHJRU\�PDQXUH�PDQDJHPHQW�FRQVLVWV�RI�WKH�VXEVRXUFHV�VSHFLILHG�LQ�%R[����� (PLVVLRQV�IURPPDQXUH�PDQDJHPHQW�IURP�EXIIDOR��FDPHOV�DQG�OODPDV��PXOHV�DQG�DVVHV�DUH�QRW�RFFXUULQJ�LQ�WKH�1HWK�HUODQGV�� 0DQXUH� HPLVVLRQV� IURP� KRUVHV� DUH� QRW� HVWLPDWHG� EHFDXVH� PRVW� KRUVHV� DUH� SDUW� RI� QRQ�DJULFXOWXUDO�DFWLYLWLHV�OLNH�ULGLQJ�VFKRROV� 0DMRU�OHYHO�DQG�WUHQG�NH\�VRXUFH�LV�PDQXUH�PDQDJHPHQW�RIFDWWOH�DQG�VZLQH�,WV�VKDUH�RI�&+� LQ�WKH�QDWLRQDO�WRWDO�ZDV����LQ������DQG�SUHVHQWO\�����,WV�VKDUH�RI�1�2 LQ�WKHQDWLRQDO�WRWDO�LV�DERXW�����7KH�PRVW�LPSRUWDQW�VXEVRXUFHV�RI�&+� HPLVVLRQV�E\�PDQXUH�PDQDJHPHQWDUH� FDWWOH�� VZLQH�DQG�SRXOWU\��)RU�1�2 HPLVVLRQV�E\�PDQXUH�PDQDJHPHQW�QR� VXEVRXUFHV� DUH� GLVWLQ�JXLVKHG��0DQXUH�PDQDJHPHQW�LV�QR�OHYHO�RU�WUHQG�NH\�VRXUFH�RI�1�2 HPLVVLRQV�
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������ 0HWKRGRORJLFDO�LVVXHV
)RU� &+� IURP� PDQXUH� PDQDJHPHQW� V\VWHPV� WKH� ,3&&� 7LHU� �� PHWKRGRORJ\� LV� XVHG�� 7KH� FRXQWU\�VSHFLILF�HPLVVLRQ�IDFWRUV� IRU�&+� DUH�EDVHG�RQ�GHIDXOW� ,3&&�HPLVVLRQ�IDFWRUV��XVLQJ�DGMXVWHG� ,3&&YDOXHV���7KH�HPLVVLRQ�IDFWRUV�DUH�PXOWLSOLHG�ZLWK�WKH�DPRXQW�RI�DQQXDOO\�SURGXFHG�PDQXUH�SHU�DQLPDOFDWHJRU\��DIWHU�GHGXFWLQJ�WKH�DPRXQW�RI�PDQXUH�SURGXFHG�LQ�WKH�PHDGRZV��7KH�DPRXQW�RI�DQQXDO�SUR�GXFHG�PDQXUH�SHU�DQLPDO�FDWHJRU\�YDULHV�GXULQJ�WKH�ODVW�\HDUV��DV�GRHV�WKH�QXPEHU�RI�DQLPDOV�LQ�WKHGLIIHUHQW�DQLPDO�FDWHJRULHV��6LQFH�WKH�HPLVVLRQV�DUH�FRQVLGHUHG�WR�EH�D�NH\�VRXUFH�IRU�&+� �VHH�6HFWLRQ������ WKH�SUHVHQW�7LHU� ��PHWKRGRORJ\� GRHV� FRPSO\�ZLWK� WKH� ,3&&�*RRG�3UDFWLFH�*XLGDQFH� �,3&&�������6LQFH�WKH�1�2 HPLVVLRQV�IURP�PDQXUH�PDQDJHPHQW�DUH�QR�NH\�VRXUFH��VHH�%R[�������WKH�SUHVHQWFRXQWU\�VSHFLILF�7LHU���PHWKRGRORJ\�FRPSOLHV�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&��������)RU�D�EULHI�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\�DQG�GDWD�VRXUFHV�XVHG�VHH�$QQH[����� $�IXOO�GHVFULSWLRQ�RIWKH�PHWKRGRORJ\�LV�SURYLGHG�LQ�6SDNPDQ�HW�DO����������DQG�PRUH�GHWDLOHG�GDWD�VRXUFHV�LQ�9DQ�$PVWHOHW�DO����������

������ 8QFHUWDLQW\�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH� XQFHUWDLQW\� RI� &+4 HPLVVLRQV� IURP�PDQXUH� PDQDJHPHQW� IURP� FDWWOH� LV� HVWLPDWHG� WR� EH� DERXW���� LQ�DQQXDO�HPLVVLRQV��7KH�XQFHUWDLQW\�RI�&+4 HPLVVLRQV�IURP�PDQXUH�PDQDJHPHQW�IURP�VZLQH�LVHVWLPDWHG�WR�EH������LQ�DQQXDO�HPLVVLRQV��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV��7KH�WUHQG�LQ�HPLVVLRQV�RI�&+� GXH�WR�PDQXUH�PDQDJHPHQW�LV�VXPPDULVHG�LQ�7DEOH������,Q�WKH�SH�ULRG�����������WKH�HPLVVLRQ�RI�&+� GHFUHDVHG�IURP�������WR������*J���������7KH�WUHQG�LQ�HPLVVLRQVRI 1�2 GXH�WR�PDQXUH�PDQDJHPHQW�GHFUHDVHG�IURP������WR������*J��������EHWZHHQ������DQG������7DEOH�������$V�FDQ�EH�VHHQ�IURP�7DEOH�����WKH�GHFUHDVH�LQ�&+� LV�PDLQO\�GXH�WR�WKH�GHFUHDVH�RI�HPLV�VLRQV� IURP�PDQXUH�PDQDJHPHQW� RI� VZLQH� �����*J��� GDLU\� FDWWOH� �����*J��� DQG� QRQ�GDLU\� FDWWOH� ����*J��
7DEOH������7UHQG�LQ�&+� HPLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���%�������������*J�
$QLPDO�W\SH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&DWWOH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� 'DLU\�FDWWOH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� 1RQ�GDLU\�FDWWOH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6KHHS ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
*RDWV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6ZLQH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
3RXOWU\ ���� ���� ���� ���� ��� ��� ��� ��� ��� ��� ��� ���
7RWDO ����� ����� ����� ����� ����� ����� ���� ���� ���� ���� ���� ����

7DEOH������7UHQG�LQ�1�2 HPLVVLRQV�IURP�PDQXUH�PDQDJHPHQW���%�������������*J�
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

7RWDO��% ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

$V�KDV�EHHQ�GHVFULEHG�LQ�WKH�SUHYLRXV�VHFWLRQ��WKH�QXPEHU�RI�GDLU\�FDWWOH�LQ�WKH�1HWKHUODQGV�KDV�GH�FUHDVHG�E\�����LQ� WKH�����������SHULRG��7KLV�GHFUHDVH�LV�UHIOHFWHG� LQ�WKH�DPRXQW�RI�VWDEOH�PDQXUHDQG�WKH�UHODWHG�HPLVVLRQV�RI�&+��DQG�1�2 �7DEOH�����DQG�������/LYHVWRFN�QXPEHUV�RI�FDWWOH�DUH�LQIOX�HQFHG�PDLQO\�E\�WKH�(8�SROLF\�RQ�PLON�TXRWD�DQG�E\�WKH�'XWFK�PDQXUH�SROLF\��0LON�SURGXFWLRQ�SHUFRZ�LQFUHDVHV�DXWRQRPRXVO\�DQG�DV�D�FRQVHTXHQFH�±�ZKHQ�PLON�TXRWD�UHPDLQ�WKH�VDPH�±�GDLU\�FDWWOHQXPEHUV�ZLOO�EH�UHGXFHG��0DQXUH�SROLF\�UHJXODWHV�OLYHVWRFN�QXPEHUV�E\�UHJXODWLQJ�WKH�DPRXQW�RI�PD�QXUH�SURGXFWLRQ�DQG�PDQXUH�DSSOLFDWLRQ�WR�WKH�ILHOG�7DEOH�����VKRZV�WKDW�WKH�QXPEHU�RI�IDWWHQLQJ�SLJV�DQG�VRZV�KDV�GHFOLQHG�EHWZHHQ������DQG�����ZLWK������+RZHYHU�IRU�VZLQH�WKH�GHFUHDVH�RI�WKH�&+� HPLVVLRQV�IURP�PDQXUH�PDQDJHPHQW��������LVUHODWHG�WR�WKH�GHFUHDVH�RI�WKH�DPRXQW�RI�PDQXUH�SURGXFHG�SHU�VZLQH��'XULQJ�WKH�ODVW�\HDUV�WKH�DQQXDO
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DPRXQW�RI�PDQXUH�SHU�VZLQH�KDV�GHFUHDVHG�E\�DSSUR[LPDWHO\����DV�D�UHVXOW�RI�FKDQJHV�LQ�DJULFXOWXUDOSUDFWLFH�LQ�WKH�1HWKHUODQGV��7KHVH�FKDQJHV�RULJLQDWHG�IURP�WKH�'XWFK�PDQXUH�SROLF\��IRUFLQJ�IDUPHUVWR� H[SRUW� WKHLU� VXUSOXVHV� RI�PDQXUH� WR� RWKHU� IDUPV�� 7R� VDYH� RQ� H[SHQVHV� IRU� VWRUDJH�� WUDQVSRUW� DQGVSUHDGLQJ�RI�DQLPDO�PDQXUH�RQ�WKH�ODQG��WKH�ZDWHU�FRQWHQW�RI�WKH�PDQXUH�ZDV�NHSW�DV�ORZ�DV�SRVVLEOH�7DEOH�����DQG�)LJXUH������� �7KH�LQFUHDVH�RI� WKH�QXPEHU�RI�VZLQH� LQ������LV�GXH� WR� WKH�RXWEUHDN�RIFODVVLFDO�VZLQH�IHYHU�LQ�WKDW�\HDU��,Q�DUHDV�ZLWK�WKLV�GLVHDVH�WUDQVSRUWDWLRQ�RI�ILQLVKHG�SLJV��VRZV��DQGSLJOHWV�WR�WKH�VODXJKWHUKRXVH�ZDV�QRW�DOORZHG�DQG�WKH�DQLPDOV�KDG�WR�VWD\�RQ�WKH�SLJ�IDUPV��)RU�WKDWUHDVRQ�WKH�DQQXDO�FHQVXV�RI������JLYHV�KLJK�SLJ�QXPEHUV��/DWHU�LQ�WKH�\HDU�WKH�SLJV�LQ�FODVVLFDO�VZLQHIHYHU�DUHDV�ZHUH�GHVWUXFWHG�DQG�WKHUH�ZDV�QR�UHSODFHPHQW�LQ�������6R�WKH�DQQXDO�PDQXUH�SURGXFWLRQLQ�������EDVHG�RQ�WKH�DYHUDJH�QXPEHU�RI�VZLQH��ZDV�ORZHU�WKDQ�LQ�QRUPDO�\HDUV�
7DEOH������1XPEHU�RI�VZLQH�DQG�PDQXUH�IURP�VZLQH������������&%6�5,90�������

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1XPEHU�RI�VZLQH�� �POQ�
)DWWHQLQJ�SLJV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6RZV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7RWDO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
0DQXUH�SURGXFWLRQ�E\�VZLQH��POQ�P��
7RWDO ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
���:KHQ�SLJOHWV�DUH�LQFOXGHG�WKH�DPRXQW�RI�VZLQH�LV�FRQVLGHUDEO\�KLJKHU��FI��7DEOH�������6LQFHWKH�PDQXUH�SURGXFHG�E\�SLJOHWV�LV�DWWULEXWHG�WR�WKH�VRZV��SLJOHWV�DUH�QRW�UHOHYDQW�IRU�WKH�FDO�FXODWLRQ�RI�WKH�DPRXQW�RI�PDQXUH�

)LJXUH������7UHQG�RI�WKH�QXPEHU�RI�VZLQH�DQG�WKH�DPRXQW�RI�PDQXUH�IURP�VZLQH�EHWZHHQ������DQG�����

���� $JULFXOWXUDO�VRLOV�>&5)�FDWHJRU\��'@
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
7KLV�VRXUFH�FDWHJRU\�FRQVLVWV�LQ�WKH�1HWKHUODQGV�RI�WKH�1�2 VXEVRXUFHV�VSHFLILHG�LQ�7DEOH�����

� GLUHFW� VRLO� HPLVVLRQV� IURP� WKH� DSSOLFDWLRQ� RI� V\QWKHWLF� IHUWLOLVHUV�� DQLPDO� ZDVWHV� DSSOLHG� WRVRLOV��1�IL[LQJ�FURSV���'���� DQLPDO�SURGXFWLRQ���'���

1XPEHU�RI�6ZLQH�DQG�$PRXQW�RI�0DQXUH

��

��

��

��

���

���

���

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

,Q
G
H[
��
��
��
� 
��
��
�

1XPEHU�RI�VZLQH

$PRXQW�RI�PDQXUH
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� LQGLUHFW�HPLVVLRQV�IURP�QLWURJHQ�OHDFKLQJ�DQG�UXQ�RII���'���� RWKHU�HPLVVLRQV��EHLQJ�EDFNJURXQG�HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV���'���
,QGLUHFW�1�2 HPLVVLRQV�IURP�DWPRVSKHULF�GHSRVLWLRQ��DQRWKHU�SDUW�RI�FDWHJRU\��'���DUH�QRW�\HW�HVWL�PDWHG��,QGLUHFW�1�2 HPLVVLRQV�IURP�OHDFKLQJ�DQG�UXQ�RII�DUH�LQFOXGHG�HOVHZKHUH��XQGHU�,3&&�VHFWRU��DV�
3ROOXWHG�VXUIDFH�ZDWHU
���7KH�ODWWHU�FDWHJRU\���LV�FDOFXODWHG�DV�D�IL[HG�YDOXH�WKDW�FRPSULVHV�OHDFK�LQJ�DQG�UXQ�RII�IURP�DJULFXOWXUDO�DFWLYLWLHV�������DQG�IURP�RWKHU�QLWURJHQ�VRXUFHV��������LQFOXGLQJ�KX�PDQ�VHZDJH��6LQFH�WKLV�ILJXUH�LQFOXGHV�PRUH�WKDQ�RQO\�DJULFXOWXUH�UHODWHG�HPLVVLRQV�WKH�1HWKHUODQGVGRHV�QRW�UHSRUW�WKHVH�HPLVVLRQV�XQGHU��'�EXW�DV�D�VHSDUDWH�FDWHJRU\�LQ�,3&&�VHFWRU�µ�¶��1�2 HPLVVLRQVIURP�KXPDQ�VHZDJH�DUH�UHSRUWHG�SDUWO\�XQGHU�VXEFDWHJRU\��%�µ:DVWHZDWHU�KDQGOLQJ¶�DQG�SDUWO\�XQGHUD VXEFDWHJRU\�RI�VHFWRU���DV�µ3ROOXWHG�VXUIDFH�ZDWHU¶�'LUHFW� 1�2 HPLVVLRQV� LQFOXGH� HPLVVLRQV� FDXVHG� E\� DSSOLFDWLRQ� RI� V\QWKHWLF� IHUWLOLVHUV�� DQLPDOZDVWHV��PDQXUH��WR�VRLO�DQG�E\�1�IL[LQJ�FURSV��)XUWKHUPRUH�GLUHFW�1�2 HPLVVLRQV�LQFOXGH�DQLPDO�SUR�GXFWLRQ�RI�PDQXUH�LQ�WKH�JUDVVODQGV��SDVWXUH���'LUHFW�1�2 HPLVVLRQV�IURP�FXOWLYDWLRQ�RI�KLVWRVROV��RU�JDQLF� VRLOV�� DQG� HPLVVLRQV� IURP� FURS� UHVLGXHV� OHIW� LQ� WKH� ILHOG� DUH� LQFOXGHG� LQ� WKH� VXEVRXUFH� �'�µ2WKHU¶ �VSHFLILHG�DV� µ%DFNJURXQG�DJULFXOWXUDO�VRLOV¶���7KHVH�EDFNJURXQG�1�2 HPLVVLRQV�UHVXOW�DOVRIURP�PDQXUH�DQG�IHUWLOLVHU�DSSOLFDWLRQV�LQ� WKH�SDVW�DQG�IURP� ORZHULQJ� WKH�JURXQGZDWHU� WDEOHV� LQ� WKHODVW�FHQWXU\��7KH�VXEVRXUFH�EDFNJURXQG�DJULFXOWXUDO�VRLOV�LV�WKH�DULWKPHWLF�GLIIHUHQFH�EHWZHHQ�WKH�DF�WXDO� EDFNJURXQG� HPLVVLRQV� DQG� WKH� QDWXUDO� EDFNJURXQG� HPLVVLRQV� IRU� RQH� RU� WZR� FHQWXULHV� DJR�.URH]H���������0HWKDQH�HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV�DUH�UHJDUGHG�DV�µQDWXUDO¶��QRQ�DQWKURSRJHQLF��DQG�DUH�HV�WLPDWHG�RQ� WKH�EDVLV�RI� WKH�PHWKDQH�EDFNJURXQG�GRFXPHQW� �9DQ�$PVWHO�HW�DO�� �������7KH\�DUH�QRWUHSRUWHG�DV�DQWKURSRJHQLF�HPLVVLRQV�XQGHU�,3&&�FDWHJRU\���0DMRU� OHYHO� DQG� WUHQG� NH\� VRXUFHV� RI�1�2 HPLVVLRQV� E\� DJULFXOWXUDO� VRLOV� DUH� GLUHFW� HPLVVLRQVIURP�DJULFXOWXUDO�VRLOV�DQG�LQGLUHFW�1�2 HPLVVLRQV�IURP�QLWURJHQ�XVHG�LQ�DJULFXOWXUH��7KH�VKDUH�RI�WRWDO1�2 IURP�DJULFXOWXUDO�VRLOV� LQ�QDWLRQDO�JUHHQKRXVH�JDV�HPLVVLRQV� LV�DERXW�����0RVW� LPSRUWDQW� VXE�VRXUFHV�RI�DJULFXOWXUDO�VRLOV�DUH�GLUHFW�HPLVVLRQV�FDXVHG�E\�DSSOLFDWLRQ�RI�V\QWKHWLF�IHUWLOLVHUV�DQG�DQL�PDO�ZDVWHV��PDQXUH��WR�VRLO�DQG�EDFNJURXQG�HPLVVLRQV�

������ 0HWKRGRORJLFDO�LVVXHV
)RU�GLUHFW�1�2 HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV�FRXQWU\�VSHFLILF�PHWKRGRORJLHV�DQG�FRXQWU\�VSHFLILFHPLVVLRQ�IDFWRUV�DUH�XVHG��ZKLFK�DUH�HTXLYDOHQW�WR�WKH�,3&&�7LHU��E�PHWKRG��6LQFH�WKH�HPLVVLRQV�DUH�DNH\�VRXUFH��VHH�%R[�������WKH�SUHVHQW�7LHU��E�PHWKRGRORJ\�GRHV�FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH*XLGDQFH��,3&&��������7KH�1HWKHUODQGV�GRHV�QRW�XVH�WKH�,3&&�PHWKRG�WR�HVWLPDWH�LQGLUHFW�1�2 HPLVVLRQV��$WPRVSKHULFGHSRVLWLRQ� LV� QRW� HVWLPDWHG� DQG� OHDFKLQJ� DQG� UXQ�RII� HPLVVLRQV� DUH� LQFOXGHG� HOVHZKHUH� �VHFWRU� �µ2WKHU¶���6LQFH�WKH�HPLVVLRQV�DUH�D�NH\�VRXUFH��VHH�%R[�������WKH�SUHVHQW�PHWKRGRORJ\�GRHV�QRW�IXOO\FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&��������)RU�D�EULHI�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\�DQG�GDWD�VRXUFHV�XVHG�VHH�$QQH[����� $�IXOO�GHVFULS�WLRQ�RI�WKH�PHWKRGRORJ\� LV�SURYLGHG� LQ�9DQ�$PVWHO�HW�DO�� ��������.URH]H��������DQG�9DQ�GHU�+RHN�������

������ 8QFHUWDLQW\�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH�XQFHUWDLQW\�RI�GLUHFW�1�2 HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV�LV�HVWLPDWHG�WR�EH�����LQ�DQQXDO�HPLV�VLRQV�DQG�����SRLQWV� LQ����VRXUFH� WUHQG��7KH�XQFHUWDLQW\�RI� LQGLUHFW�1�2 HPLVVLRQV� IURP�QLWURJHQXVHG�LQ�DJULFXOWXUH�LV�HVWLPDWHG�WR�EH�PRUH�WKDQ�D�IDFWRU�RI���LQ�DQQXDO�HPLVVLRQV�7KH� WUHQG� LQ�1�2 HPLVVLRQV� IURP� DJULFXOWXUDO� VRLOV� LV� VXPPDULVHG� LQ�7DEOH� ����� ,Q� WKH� SHULRG����������WKH�HPLVVLRQ�RI�1�2 KDV�LQFUHDVHG�IURP������ WR������*J� �������7KLV� LQFUHDVH� LV�DOPRVWFRPSOHWHO\�GXH� WR�WKH�LQFUHDVH�RI� WKH�HPLVVLRQV�UHODWHG� WR� WKH�DSSOLFDWLRQ�RI�DQLPDO�PDQXUH� WR�DJUL�FXOWXUDO�VRLOV��,Q�7DEOH�����WKH�QLWURJHQ�IORZV�IURP�V\QWKHWLF�IHUWLOLVHUV�DQG�IURP�DQLPDO�ZDVWH�PDQ�DJHPHQW� V\VWHPV� DUH� SUHVHQWHG�� ,W� DSSHDUV� WKDW� DERXW� ���� RI� WRWDO� FROOHFWHG� PDQXUH� LV� DSSOLHG� WR'XWFK� VRLOV��7KH� UHPDLQGHU� RI� DERXW� ���� LV� HPLWWHG� DV� DPPRQLD� GXULQJ�PDQXUH� DSSOLFDWLRQ� LQ� WKHILHOG�DQG�D�VPDOO�SDUW�RI�WKH�PDQXUH�LV�H[SRUWHG�DEURDG��$OWKRXJK�LQ�WKH�SHULRG�����������WKH�DPRXQW
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RI�QLWURJHQ� LQ�PDQXUH�WKDW�KDV�EHHQ�DSSOLHG�WR�DJULFXOWXUDO�VRLOV�GHFUHDVHG�E\����� WKH� UHODWHG�HPLV�VLRQV�RI�1�2 DUH�PXFK�KLJKHU�EHFDXVH�WKH�DSSOLFDWLRQ�PHWKRG�KDV�FKDQJHG�FRQVLGHUDEO\��%HIRUH�����PDQXUH�ZDV�DSSOLHG�E\�VXUIDFH�VSUHDGLQJ�RQ�JUDVVODQGV�DV�ZHOO�DV�RQ�DJULFXOWXUDO�VRLOV��$V�D�UHVXOW�RIWKH�'XWFK�SROLF\�IRU�UHGXFWLRQ�RI�DPPRQLD�HPLVVLRQV��LQ�WKH�SDVW����\HDUV�WKLV�SUDFWLFH�KDV�FKDQJHG�WRLQFRUSRUDWLRQ� RI� PDQXUH� LQWR� WKH� VRLO� �LQMHFWLRQ� DQG� SORXJKLQJ� LQ��� 'XH� WR� WKLV� QHZ� LQFRUSRUDWLRQPHWKRG� WKH� ORFDO� FRQFHQWUDWLRQ� RI� QLWURJHQ� LQ� WKH� XSSHU� OD\HU� RI� WKH� VRLO� LV� KLJKHU�� ZKLFK� OHDGV� WRFKDQJHV�LQ�WKH�PLFURELDO�HQYLURQPHQW�DQG�LQ�PLFURELDO�SURFHVVHV�DQG�XOWLPDWHO\�WR�DQ�LQFUHDVH�RI�1�2HPLVVLRQV�SHU�DPRXQW�RI�PDQXUH�DSSOLHG�,QFLGHQWDOO\��LQ������WKH�HPLVVLRQ�ZDV�ORZHU�WKDQ�LQ������GXH�WR�WKH�UDLQ\�ZHDWKHU�LQ�WKH�VHFRQGKDOI�RI�������7KHUHIRUH�SDUW�RI�WKH�PDQXUH�FRXOG�QRW�EH�DSSOLHG�LQ������DQG�SDUW�RI�WKH�PDQXUH�DSSOL�FDWLRQ�ZDV�SRVWSRQHG�WR�������&RQVHTXHQWO\��WKH�HPLVVLRQV�LQ������KDYH�EHHQ�UHODWLYHO\�KLJK�,Q������DQG������HPLVVLRQV�DUH�ORZHU�WKDQ�SUHFHGLQJ�HLJKW�\HDUV��7KLV�LV�D� UHVXOW�RI� WKH�'XWFKPDQXUH�SROLF\�DLPHG�DW�UHGXFWLRQ�RI�1�OHDFKLQJ�DQG�UXQ�RII��$V�D�FRQVHTXHQFH�RI�WKLV�PDQXUH�SROLF\DSSOLFDWLRQ�RI�V\QWKHWLF�IHUWLOLVHUV�DQG�DQLPDO�ZDVWHV�WR�VRLO�ZDV�UHGXFHG�

7DEOH������1�2 (PLVVLRQV�IURP�DJULFXOWXUDO�VRLOV���'�������������*J�1�2�
6RXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�'��'LUHFW�VRLO�HPLVVLRQV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

D��6\QWKHWLF�IHUWLOLVHUV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
E��$QLPDO�ZDVWHV�DSSOLHG�WR�VRLOV ��� ��� ���� ���� ���� ���� ���� ���� ��� ���� ��� ���
F� 1�IL[LQJ�&URSV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

�'��$QLPDO�SURGXFWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�'��,QGLUHFW�HPLVVLRQV 1(�,( 1(�,( 1(�,( 1(�,( 1(�,( 1(�,( 1(�,( 1(�,( 1(�,( 1(�,( 1(�,( 1(�,(
�'��%DFNJURXQG�DJULFXOWXUDO�VRLOV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7RWDO ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1RWHV��([FOXGLQJ�HPLVVLRQV�IURP�DQLPDO�KRXVHV��ZKLFK�KDYH�EHHQ�LQFOXGHG�LQ�,3&&�FDWHJRU\���%�0DQXUH�PDQDJHPHQW��VHH7DEOH�������1(�,(� �1RW�(VWLPDWHG��DWPRVSKHULF�GHSRVLWLRQ����,QFOXGHG�(OVHZKHUH��OHDFKLQJ�DQG�UXQ�RII��
7DEOH������$GGLWLRQDO�LQIRUPDWLRQ�RQ�QLWURJHQ�IORZV�UHODWHG�WR�GLUHFW�VRLO�HPLVVLRQV
1LWURJHQ�IORZV��WRQ�1�\HDU� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
8VH�RI�V\QWKHWLF�IHUWLOLVHUV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1 LQSXW�IURP�PDQXUH�DSSOLHG�WR�VRLOV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
$V���RI�WRWDO�LQ�$:06 ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
'U\�SXOVHV�DQG�VR\EHDQV�SURGXFHG��� �� �� �� �� �� �� �� �� �� �� �� ��
���,Q�NLORWRQ�1�\HDU�

������ 6RXUFH�VSHFLILF�SODQQHG�LPSURYHPHQWV
,Q������D� UHFDOFXODWLRQ�ZDV� FDUULHG�RXW�RQ�1�2 HPLVVLRQV� IURP� DQLPDO�ZDVWHV� �PDQXUH�� DSSOLHG� WRVRLOV�OHDGLQJ�WR�KLJKHU�HPLVVLRQV�RI�1�2 LQ������WLOO�������5HFDOFXODWLRQ�RI�WKH�DPPRQLD�HPLVVLRQVGXULQJ�PDQXUH�DSSOLFDWLRQ�LQ�WKH�ILHOG�DSSHDUHG�WR�EH�KLJKHU�DQG�DV�D�FRQVHTXHQFH�WKH�1�LQSXW�IURPPDQXUH� WR� VRLOV�GHFUHDVHG�� ,Q� WKH�EDVH�\HDU������ WKH�1�2 HPLVVLRQV� IURP�DQLPDO�ZDVWHV�DSSOLHG� WRVRLOV�LV�QRZ�����*J�ORZHU��9DQ�GHU�+RHN���������7KH�ILJXUHV�IRU�1�2 HPLVVLRQV�LQ�7DEOH�����KDYH�QRW\HW�EHHQ�FRUUHFWHG�IRU�WKLV�ORZHU�QLWURJHQ�LQSXW�WR�VRLOV�7KH�SUHVHQW�PHWKRGRORJLHV�XVHG�WR�HVWLPDWH�WKH�GLUHFW�DQG�LQGLUHFW�1�2 HPLVVLRQV�IURP�DJULFXO�WXUDO�VRLOV�GR�QRW�IXOO\�FRPSO\�ZLWK�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&���������)RU�WKLV�UHDVRQ�DF�WLRQV�DUH� WDNHQ� LQ�WKH�1HWKHUODQGV� WR�UHYLVH�DQG�H[SDQG�FDOFXODWLRQV� WR�EH�LQ�DFFRUGDQFH�ZLWK� ,3&&*RRG�3UDFWLFH�*XLGDQFH��,3&&��������
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��� /8&)�>&5)�VHFWRU��@
���� 2YHUYLHZ�RI�VHFWRU
7KH�,3&&�VRXUFH�VLQN�FDWHJRU\���µ/DQG�8VH�&KDQJH�DQG�)RUHVWU\¶��/8&)��FRQVLVWV�RI�WKH�VXE�VRXUFHVVSHFLILHG�LQ�%R[����� ,Q�����������NP� RU����RI�WRWDO�ODQGXVH�ZDV�IRUHVWHG�DUHD��%\������WKLV�KDG�LQ�FUHDVHG�E\�����WR������NP�� 7KH�H[LVWLQJ�VWRFN� LV�HVWLPDWHG�DW�DURXQG����PLOOLRQ�P� RI� URXQGZRRG�ZLWK�DQ�DQQXDO�JURZWK�RI�DSSUR[LPDWHO\�����PLOOLRQ�P�� 7KH�DQQXDO�DPRXQW�RI�KDUYHVWHG�ZRRG�LV�DURXQG��� PLOOLRQ�P� ZLWK�D�QHW�KDUYHVW�RI���PLOOLRQ�P���$SSUR[LPDWHO\�����FRPHV�IURP�WKLQQLQJ�DQG����IURP� ORJJLQJ� �5,90�&%6�� ������� ,Q� WKH� ODVW� ��� \HDUV� WKH� IRUHVWV� KDYH� EHFRPH�PRUH�PDWXUH�� EHWWHU�VWUXFWXUHG�DQG�PL[HG�IRUHVWV��$URXQG�����RI�DOO�IRUHVWV�DUH�XQPL[HG�7KH�1HWKHUODQGV�RQO\�UHSRUWV�GDWD�LQ�FDWHJRU\��$�IRU�WHPSHUDWH�IRUHVWV������WKH�1HWKHUODQGV�KDV�QHL�WKHU� WURSLFDO� RU� ERUHDO� IRUHVWV� QRU� WXQGUD�� 'DWD� IRU� FKDQJHV� LQ� JUDVVODQGV� ���� DUH� QRW� HVWLPDWHG�� )RUFKDQJHV�LQ�JUDVVODQGV���$���DQG�WKH�RWKHU�VXE�FDWHJRULHV��%�WR��(�QHZ�GDWD�DUH�EHLQJ�HYDOXDWHG�DQG�WKHSUHOLPLQDU\�UHVXOWV�DUH�VWLOO�XQGHU�GLVFXVVLRQ��7KHUHIRUH��&2� VLQNV�GDWD�DUH�RQO\�UHODWHG�WR�IRUHVWU\�DQGRWKHU�ZRRG\�ELRPDVV�VWRFNV��7DEOH��$��
%R[������6XPPDU\�RI�VXE�VRXUFHV�VLQNV�LQ�/DQG�8VH�&KDQJH�DQG�)RUHVWU\��/8&)���,3&&�FDWHJRU\���
*5((1+286(�*$6�6285&(�$1'�6,1.�&$7(*25,(6 1HW�&2� HPLVVLRQV��UHPRYDOV &+� 1�2
$����&KDQJHV�LQ�)RUHVW�DQG�2WKHU�:RRG\�%LRPDVV�6WRFNV ��������� 1$ 1$
����7URSLFDO�)RUHVWV 12
����7HPSHUDWH�)RUHVWV ���������
����%RUHDO�)RUHVWV 12
����*UDVVODQGV�7XQGUD 1(
����2WKHU��SOHDVH�VSHFLI\� ����
+DUYHVWHG�:RRG���� 1(
%���)RUHVW�DQG�*UDVVODQG�&RQYHUVLRQ���� 1( 1( 1(
����7URSLFDO�)RUHVWV 12 12 12
����7HPSHUDWH�)RUHVWV 1( 1( 1(
����%RUHDO�)RUHVWV 12 12 12
����*UDVVODQGV�7XQGUD 1( 1( 1(
����2WKHU��SOHDVH�VSHFLI\� ���� ���� ����
&���$EDQGRQPHQW�RI�0DQDJHG�/DQGV 1( 1$ 1$
����7URSLFDO�)RUHVWV 12
����7HPSHUDWH�)RUHVWV 1(
����%RUHDO�)RUHVWV 12
����*UDVVODQGV�7XQGUD 1(
����2WKHU��SOHDVH�VSHFLI\� ����
'���&2� (PLVVLRQV�DQG�5HPRYDOV�IURP�6RLO 1( 1$ 1$
&XOWLYDWLRQ�RI�0LQHUDO�6RLOV 1(
&XOWLYDWLRQ�RI�2UJDQLF�6RLOV 1(
/LPLQJ�RI�$JULFXOWXUDO�6RLOV 1(
)RUHVW�6RLOV 1(
2WKHU��SOHDVH�VSHFLI\���� ����
(���2WKHU��SOHDVH�VSHFLI\� 1( 1( 1(
���� )ROORZLQJ�WKH�,3&&�*XLGHOLQHV��WKH�KDUYHVWHG�ZRRG�VKRXOG�EH�UHSRUWHG�XQGHU�µ&KDQJHV�LQ�)RUHVW�DQG�2WKHU�:RRG\�%LR�PDVV�6WRFNV¶��9ROXPH����5HIHUHQFH�0DQXDO��S�������
���� ,QFOXGH�RQO\�WKH�HPLVVLRQV�RI�&2� IURP�µ)RUHVW�DQG�*UDVVODQG�&RQYHUVLRQ¶� $VVRFLDWHG�UHPRYDOV�VKRXOG�EH�UHSRUWHG�XQGHUVHFWLRQ�'�
���� ,QFOXGH�HPLVVLRQV�IURP�VRLOV�QRW�UHSRUWHG�XQGHU�VHFWLRQV�$��%�DQG�&�
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���� &2� IURP�FKDQJHV�LQ�IRUHVWU\�DQG�RWKHU�ZRRG\�ELRPDVVVWRFN�>�$@
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
7KH�1HWKHUODQGV�KDV�RQO\�WHPSHUDWH�IRUHVWV�DQG�JUDVVODQGV��QR�WURSLFDO�RU�ERUHDO�IRUHVWV�QRU�WXQGUD��$WSUHVHQW��WKH�1HWKHUODQGV�UHSRUWV�QR�GDWD�LQ�FDWHJRU\��$��IRU�JUDVVODQGV��DOVR�KDUYHVWHG�ZRRG��ZKLFK�LV�DPHPR�LWHP�RQO\��LV�QRW�UHSRUWHG���'DWD�IRU�FKDQJHV�LQ�JUDVVODQGV�DQG�KDUYHVWHG�ZRRG�DUH�QRW�UHSRUWHG�7KH�VKDUH�RI� WKLV�&2� VLQN�DV�FDOFXODWHG�DFFRUGLQJ� WR� WKH�81)&&&�*XLGHOLQHV�±�ZKLFK� DUH�GLIIHUHQWIURP�WKH�.\RWR�3URWRFRO��VHH�6HFWLRQ������� ±�LQ�WKH�QHW�QDWLRQDO�WRWDO�ZDV������LQ������DQG������LQ�WKHODVW�UHSRUWHG�\HDU�

������ 0HWKRGRORJLFDO�LVVXHV
)RU� WKH�SHULRG���������������� WKH�GDWD�RQ�FDUERQ�VWRFN� �&��DQG�FKDQJHV�IRUHVWU\�DUH�EDVHG�RQ� WKUHHHOHPHQWV�� IRUHVW�VWRFN��LQ�KD��� DYHUDJH�DQQXDO�JURZWK�E\�FDWHJRU\��LQ�P��KD�\HDU��� KDUYHVW�E\�FDWHJRU\��LQ�P��KD�\HDU��7KH�IRUHVW�VWRFNV�ZHUH�EDVHG�RQ�YDULRXV�GDWD�VRXUFHV�RQ�IRUHVW�DUHD��GLYLGHG�LQWR�FRQLIHURXV�DQG�EURDG�OHDYHG�IRUHVWV��DQG�RWKHU�IRUHVWHG�DUHD��GLYLGHG�LQWR�FRQLIHURXV�DQG�EURDGOHDYHG�IRUHVWV�VPDOOHU�WKDQ����KD�� OLQH�SODQWDWLRQV��VROLWDLUHV��RUFKDUGV�DQG�QXUVHULHV���7KH�GHYHORSPHQW�RI�IRUHVWV� LQ� WKH�1HWKHUODQGVZDV�PRQLWRUHG�IURP�DURXQG�������SHUPDQHQW�PHDVXULQJ�VWDWLRQV��RQH�ILIWK�RI�ZKLFK�DUH�YLVLWHG�DQQXDO�O\��7KH�JURZWK�LQFUHPHQW�DQG�KDUYHVW�ZDV�DOVR�EDVHG�RQ�GLIIHUHQW�GDWD�VRXUFHV��7KH�DPRXQW�RI�IXHOZRRGFRQVXPHG�LV�LPSOLFLWO\�LQFOXGHG�LQ�WKHVH�YDULDEOHV��VR�LQFOXGLQJ�WKHP�VHSDUDWHO\�ZRXOG�UHVXOW�LQ�GRXEOHFRXQWLQJ�7KH�FDUERQ�HPLVVLRQ�IDFWRUV�XVHG�DUH������DQG������WRQ�&�P� IRU�FRQLIHURXV�DQG�EURDGOHDYHG�IR�UHVWV��UHVSHFWLYHO\��2WKHU�FKDUDFWHULVWLFV�RI�WKLV�VRXUFH�DUH�LOOXVWUDWHG�E\�WKH�LPSOLHG�FDUERQ�XSWDNH�IDF�WRUV�SUHVHQWHG�LQ�7DEOH����� 0RUH�GHWDLOV�DUH�SURYLGHG�LQ�6SDNPDQ�HW�DO���������DQG�LQ�$QQH[������7KHODWWHU�DOVR�H[SODLQV�WKH�GHYLDWLRQV�RI�WKH�1HWKHUODQGV¶�GHILQLWLRQ�RI�IRUHVW�DUHD�FRPSDUHG�WR�WKH�)$2�GH�ILQLWLRQ�RI�7)%7$�����
7DEOH������ ,PSOLHG� FDUERQ�XSWDNH� IDFWRUV� �LQ� WRQ�&�N� KD�� LQ� FKDQJHV� LQ� IRUHVW� DQG� RWKHU�ZRRG\� ELRPDVV� VWRFNV�,3&&�FDWHJRU\��$��
,PSOLHG�FDUERQ�XSWDNH�IDFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&RQLIHURXV�IRUHVW ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
%URDGOHDYHG�IRUHVW ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

$Q�XSGDWH�WR������RI�GDWD�IRU�IRUHVW�ELRPDVV�VWRFNV�DQG�RI�VWRFNV�RI�FDUERQ�LQ�VRLOV�DQG�HPLVVLRQVRI &2� IURP�DJULFXOWXUDO�VRLOV�LQ�WKH�1HWKHUODQGV�ZDV�GLVFXVVHG��+RZHYHU��IRU������QR�FRPSDUDEOH�GDWDZHUH� DYDLODEOH� EHFDXVH� RI� WKH� GLVFRQWLQXDWLRQ� RI� WKH� ROG�PRQLWRULQJ� QHWZRUN� DQG� WUDQVLWLRQ� WR� D� QHZPRQLWRULQJ�QHWZRUN�µ0HHWQHW�)XQFWLHYHUYXOOLQJ¶��VHH�6HFWLRQ�������IRU�PRUH�LQIRUPDWLRQ���7KHUHIRUH�LWZDV�GHFLGHG�WR�XVH�WKH�GDWD�IRU������DV�HVWLPDWH�IRU������)LQDOO\��ZH�VWUHVV�WKDW�WKH�SUHVHQW�FDOFXODWLRQ�RI�WKH�&2� VLQNV�IRU�WKLV�VXEFDWHJRU\�LV�EDVHG�RQ�WKH81)&&&�*XLGHOLQHV� D�FDOFXODWLRQ�DFFRUGLQJ�WR�.\RWR�3URWRFRO�*XLGHOLQHV�KDV�QRW�\HW�EHHQ�GRQH�

������ 8QFHUWDLQW\�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH�WRWDO�DQQXDO�LQFUHPHQW�LV�DERXW�����WR�������*J�&��ZLWK�H[FHSWLRQ�RI�������ZKHQ�WKH�LQFUHPHQW�LV�����,Q�WKDW�\HDU�WKH�FDUERQ�XSWDNH�LQFUHPHQW�LV�RQO\�������*J�&2� �VHH�7DEOH�������7KH�DUHDV�RI�ELR�PDVV� LQFUHDVH� VORZO\�� LQ� WKH� SHULRG� ���������� E\� ��� NKD�� $ERXW� ô� RI� WKH� JURZWK� ZDV� IRU� WKHEURDGOHDYHG�IRUHVWODQG�DUHD�WKDW�LQFUHDVHG�IURP�����NKD�LQ������WKURXJK�����NKD�LQ������WR�����KD�LQWKH�\HDU�������7KH�FRQLIHURXV�IRUHVW�DUHD�LQFUHDVHG�IURP�����NKD�LQ������WKURXJK�����NKD�LQ������WR��� NKD�LQ������
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2Q�DYHUDJH��WUHHV�LQ�WKH�1HWKHUODQGV�DUH�JURZLQJ�ROGHU�DQG�KHDYLHU��6LQFH�������D�VORZ�UHGXFWLRQ�LQJURZWK�UDWH��EHFDXVH�RI�PDWXULQJ�IRUHVWV��KDV�EHHQ�VOLJKWO\�RYHUFRPSHQVDWHG�E\�SODQWLQJ�IDVW�JURZLQJVSHFLHV�OLNH�SRSODU�DQG�'RXJODV�7KH�DYHUDJH�DQQXDO�JURZWK�UDWH�IRU�EURDGOHDYHG�IRUHVW�LQFUHDVHG�IURP�����W�GP�KD�LQ�WKH�\HDU������WR������LQ������������%HFDXVH�RI�IHOOLQJV��SDUW�RI�WKH�YROXPH�LQFUHPHQW�RIELRPDVV�LV�UHGXFHG��,Q�WKH�\HDUV�����������WKH�IHOOLQJV�UHGXFHG�VOLJKWO\��EXW�IURP������RQZDUGV�\HDUO\DERXW������NP� ZRRG�LV�UHPRYHG��7KH�UHVXOWLQJ�FDUERQ�UHOHDVH�FOHDUO\�VKRZV�XS�LQ�7DEOH�����
7DEOH������&2� HPLVVLRQV�UHPRYDOV�IURP�FKDQJHV�LQ�IRUHVW�DQG�RWKHU�ZRRG\�ELRPDVV�VWRFNV��,3&&�FDWHJRU\��$�
*J�&2� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ������

&DUERQ�XSWDNH�LQFUHPHQW��� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����&DUERQ�UHOHDVH��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
1HW�&2� UHPRYDOV ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
���)RUHVW�DQG�QRQ�IRUHVW�WUHHV�
���%LRPDVV�FRQVXPSWLRQ�IURP�VWRFNV�
���6DPH�HVWLPDWH�DV�IRU������

7KH�XQFHUWDLQW\� LQ� WKH� UHVXOWLQJ� VLQN� HVWLPDWHV� KDV� QRW� \HW� EHHQ� DVVHVVHG��+RZHYHU�� WKH� FKDQJHVRYHU�WLPH�DV�DSSDUHQW�IURP�WKH�&5)�ILOHV�DQG�WKH�VXPPDU\�GDWD�LQ�7DEOH�����DUH�DQ�LQGLFDWLRQ�RI�WKH�DF�FXUDF\�RI�WKH�HVWLPDWH�ZLWKLQ�WKH�FRQVWUDLQWV�RI�WKH�GHILQLWLRQ�RI�WKH�VRXUFH�FDWHJRU\�FRQVLGHUHG�KHUH��L�H�RQO\�IRU��$���$SSDUHQWO\��WKH�LQWHUDQQXDO�FKDQJHV�FDQ�EH�DV�ODUJH�DV�����0WRQ��VHH�����������FKDQJH�IRU�DQ�DYHUDJH�VLQN�RI�DERXW�����0WRQ�$FFRUGLQJ�WR�WKH�GDWDVHW�XVHG�LQ�WKH�����������SHULRG�WKH�WRWDO�IRUHVW�DUHD�H[SDQGHG�E\�����IURP����NKD� WR� ���� NKD��� LQ� SDUWLFXODU� EURDGOHDYHG� IRUHVW� DUHDV� LQFUHDVHG� �E\� �����7KHVH� ILJXUHV� DUH� H[�FOXGLQJ�QRQ�IRUHVW�WUHHV��7KH�1HWKHUODQGV�WKHUHIRUH�UHFHQWO\�UHYLVHG�LWV�TXDQWLWDWLYH�IRUHVW�SROLF\�LQWR�WKHPRUH�JHQHUDO�REMHFWLYH�RI�H[SDQGLQJ�WKH�WRWDO�IRUHVWHG�DUHD��/19��������

������ 3ODQQHG�LPSURYHPHQWV
$V�GLVFXVVHG�DERYH��IRU������DQG�VXEVHTXHQW�\HDUV�QR�FRPSDUDEOH�GDWD�DUH�DYDLODEOH�EHFDXVH�RI�WKH�GLV�FRQWLQXDWLRQ�RI�WKH�ROG�PRQLWRULQJ�QHWZRUN�DQG�WUDQVLWLRQ�WR�D�QHZ�PRQLWRULQJ�QHWZRUN��LQ�'XWFK�FDOOHGµ0HHWQHW�)XQFWLHYHUYXOOLQJ¶��7KLV�QHZ�VDPSOLQJ�QHWZRUN�ZLOO�SURYLGH�GDWD�RQ�IRUHVW�DUHD��VWDQGLQJ�YRO�XPH�DQG�DQQXDO�YROXPH�LQFUHPHQW��VXEGLYLGHG�LQWR�WUHH�VSHFLHV��+RZHYHU��QHZ�GDWD�RQ�KDUYHVW�ZLOO�QRWEH�DYDLODEOH�EHIRUH�WKH�FRPSOHWLRQ�RI�WKH�VHFRQG�IRXU�\HDUV�VDPSOLQJ�F\FOH��DW�WKH�HDUOLHVW�LQ�������6HFRQGO\��D�JURXS�RI�FRQVXOWDQWV�LV�SHUIRUPLQJ�D�VWXG\�FRPSDULQJ�WKH�SUHVHQW�VLWXDWLRQ�ZLWK�UHJDUGWR�VLQNV�PRQLWRULQJ�ZLWK� WKH�UHTXLUHPHQWV� IRU� WKH�QDWLRQDO� V\VWHP�XQGHU� WKH�.\RWR�3URWRFRO� 7KLV� LQ�FOXGHV� WKH�VXEFDWHJRULHV�RI� VRXUFHV�VLQNV�ZKLFK�DUH�QRW�\HW� UHSRUWHG��/8&)�VXEFDWHJRULHV��%��(�DQG�$��DQG�&2� IURP�DJULFXOWXUDO�VRLOV��FDWHJRU\��'���/LWHUDWXUH�KDV�EHHQ�UHYLHZHG�IRU�TXDQWLWDWLYH�GDWDRQ�FDUERQ� VWRFNV� DQG�&2� HPLVVLRQV� IRUP�DJULFXOWXUDO� VRLOV�� IRUHVW� VRLOV�DQG� RWKHU� QDWXUH� VRLOV� LQ� WKH1HWKHUODQGV��.XLNPDQ�HW�DO����������7R�HVWLPDWH�DQG�LPSURYH�WKH�FDOFXODWLRQ�RI�WKH�&2� HPLVVLRQV�IURPVRLOV�GXH�WR�FKDQJH�RI�FDUERQ�VWRFNV��WKH�XVH�RI�D�FRPSXWHU�PRGHO�ZDV�UHFRPPHQGHG��WKDW�SDUDPHWHULVHVILYH�DUDEOH�FURSV��WRJHWKHU�FRPSULVLQJ�����RI�WKH�DUHD�XVH�IRU�DUDEOH�IDUPLQJ��DQG�JUDVV���)RU�DJULFXO�WXUDO�VRLOV�WKH�GDWD�LQ�WKH�VWXG\�DUH�EDVHG�RQ�WKH�PDLQ�FURSV�LQ�WKH�1HWKHUODQGV��L�H��JUDVVODQG�DQG�FURS�ODQG�ZLWK�PDL]H��SRWDWR��EHHWV�DQG�JUDLQV��$�VSHFLDO� LWHP�ZDV� WKH�RUJDQLF�VRLOV� LQ�ORZ�DUHDV� WKDW�KDYHEHHQ�GUDLQHG��7KUHH�GDWDEDVHV�DQG�DSSURDFKHV�DUH�RSWLRQV�WR�DVVHVV�VRLO�FDUERQ�VWRFNV�

� EDVHG�RQ�WKH�WRSRJUDSKLF�VRLO�PDS�FRXSOHG�ZLWK�WKH�VRLOV�LQIRUPDWLRQ�V\VWHP�� EDVHG�RQ�WKH�1HWKHUODQGV
�VRLO�PRQLWRULQJ�SURJUDP�� EDVHG�RQ�WKH�PRQLWRULQJ�VRLOV�LQ�IRUHVW�DQG�QDWXUH�HFRV\VWHP�
)RU�/8&)�VXEFDWHJRULHV��%��(�DOVR�QHZ�GDWDVHWV�DUH�EHLQJ�FRPSLOHG��RI�ZKLFK�VRPH�LQIRUPD�WLRQ�LV�SUHVHQWHG�EHORZ��+RZHYHU��WKH�UHVXOWV�DUH�VWLOO�XQGHU�GLVFXVVLRQ�5HVXOWV�RI�WKLV�VWXG\��ZKLFK�DUH�VFKHGXOHG�IRU�$SULO�������ZLOO�JLYH�JXLGDQFH�LQ�IXUWKHU� LPSURYH�PHQWV�ZLWK�UHJDUG�WR�PRQLWRULQJ�DQG�UHSRUWLQJ�RI�VLQNV��/DWHU�LQ�������WKHVH�UHVXOWV�DQG�DOWHUQDWLYH�RS�WLRQV�IRU�DVVHVVLQJ�WKH�DQQXDO�FKDQJHV�LQ�IRUHVWV�ZLOO�EH�HYDOXDWHG�LQ�WKH�:(%�3URMHFW�*URXS�RQ�6LQNV�DVSDUW�RI�WKH�GHYHORSPHQW�RI�WKH�1DWLRQDO�6\VWHP��VHH�6HFWLRQ��������$�GHFLVLRQ�ZLOO�EH�PDGH�WR�ZKDW�H[�WHQW�GDWD�FDQ�DQG�ZLOO�EH�XVHG�IRU�UHSRUWLQJ�RQ�WKH�6RXUFH�6LQN�FDWHJRU\�LQ�IXWXUH�HGLWLRQV�RI�WKH�1HWK�
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HUODQGV¶� JUHHQKRXVH� JDV� LQYHQWRU\� IRU� UHSRUWLQJ� XQGHU� WKH� 81� )UDPHZRUN� &RQYHQWLRQ� RQ� &OLPDWH&KDQJH��81)&&&��DQG�XQGHU�WKH�.\RWR�3URWRFRO�
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��� :$67(�>&5)�VHFWRU��@
���� 2YHUYLHZ�RI�VHFWRU
7KH�ZDVWH�VHFWRU�FRPSULVHV�IRXU�VRXUFH�FDWHJRULHV�
� VROLG�ZDVWH�GLVSRVDO��L�H��ODQGILOOV����$��� ZDVWHZDWHU�KDQGOLQJ���%��� ZDVWH�LQFLQHUDWLRQ���&��� RWKHU�ZDVWH���'��
7KH�WUHQGV�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�WKH�ZDVWH�VHFWRU�DUH�VXPPDULVHG�LQ�7DEOH����� ,W�FOHDUO\VKRZV�WKDW�PHWKDQH�HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�VLWHV��ODQGILOOV��DUH�WKH�ODUJHVW�VRXUFH�FDWHJRU\ZLWKLQ�WKLV�VHFWRU��LQ�IDFW�WKHVH�HPLVVLRQV�UDQN�DPRQJ�WKH�WRS���NH\�OHYHO�DQG�NH\�WUHQG�VRXUFHV��VHH�$Q�QH[�����7KH�1HWKHUODQGV�GRHV�QRW�UHSRUW�HPLVVLRQV�IURP�ZDVWH�LQFLQHUDWLRQ�IDFLOLWLHV�LQ�WKH�ZDVWH�VHFWRUEHFDXVH� WKHVH� IDFLOLWLHV� DOVR� SURGXFH� HOHFWULFLW\� RU� KHDW� XVHG� IRU� HQHUJHWLF� SXUSRVHV�� 7KHUHIRUH� WKHLUHPLVVLRQV�DUH�UHSRUWHG�XQGHU�FDWHJRU\��$�D��WR�FRPSO\�ZLWK�,3&&�UHSRUWLQJ�JXLGHOLQHV���+RZHYHU��LQ6HFWLRQ�����PHWKRGRORJLFDO�LVVXHV�RI�WKLV�VRXUFH�FDWHJRU\�DUH�EULHIO\�GLVFXVVHG��,W�FDQ�DOVR�EH�REVHUYHGIURP�WKLV�WDEOH�WKDW�WKH�&2� HPLVVLRQV�IURP�µRWKHU�ZDVWH¶���'��YDU\�VXEVWDQWLDOO\�RYHU�WLPH��7KLV�LV�GLV�FXVVHG�LQ�PRUH�GHWDLO�LQ�6HFWLRQ�����)URP�%R[����� LQ�ZKLFK� WKH�NH\�DQG�QRQ�NH\�VRXUFHV�RI� WKH�ZDVWH� VHFWRU�DUH�SUHVHQWHG�EDVHG�RQOHYHO��WUHQG�RU�ERWK��ZH�FDQ�FRQFOXGH�WKDW�ERWK�PHWKDQH�HPLVVLRQV�IURP�ODQGILOOV�DQG�IURP�ZDVWHZDWHUKDQGOLQJ�DUH��WUHQG��NH\�VRXUFHV��0HWKDQH�IURP�ODQGILOOV�LV�DOVR�D�ODUJH�OHYHO�NH\�VRXUFH�

7DEOH������7UHQG�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�ZDVWH�KDQGOLQJ��FDWHJRU\�����&2� LQ�7J��RWKHUV�LQ�*J�
*DV�VXEVRXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2��$��6ROLG�ZDVWH�GLVSRVDO � � � � � � � � � � � �
�&��:DVWH�,QFLQHUDWLRQ��� ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
�'��2WKHU ��� � � � � ��� ��� ��� ��� ��� ��� ���
&+��$��6ROLG�ZDVWH�GLVSRVDO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�%��:DVWHZDWHU�KDQGOLQJ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�&��:DVWH�,QFLQHUDWLRQ��� ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
�'��2WKHU � � � � � � �� � � � � �
1�2�%��:DVWHZDWHU�KDQGOLQJ ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
�&��:DVWH�,QFLQHUDWLRQ��� ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
�'��2WKHU � � � � � � � � � � � �
���6LQFH�PRVW�ZDVWH�LQFLQHUDWLRQ�IDFLOLWLHV�DOVR�SURGXFH�HOHFWULFLW\�RU�KHDW�XVHG�IRU�HQHUJHWLF�SXUSRVHV�WKHVH�DUH�UHSRUWHG�XQGHUFDWHJRU\��$�D��WR�FRPSO\�ZLWK�,3&&�UHSRUWLQJ�JXLGHOLQHV��

%R[������.H\�VRXUFH�LGHQWLILFDWLRQ�LQ�WKH�ZDVWH�VHFWRU�XVLQJ�WKH�,3&&�7LHU���DQG���DSSURDFK�/� �/HYHO��7� �7UHQG�
�' &2� 0LVF��&2�� RI�ZKLFK�����LQ�FDWHJRU\��' 1RQ�.H\
�$ &+� &+� HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�VLWHV .H\��/�7�
�% &+� (PLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ .H\��7��
�% 1�2 (PLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ 1RQ�NH\
�& DOO (PLVVLRQV�IURP�ZDVWH�LQFLQHUDWLRQ ,QFOXGHG�LQ��$�
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���� 6ROLG�ZDVWH�GLVSRVDO�RQ�ODQG���$�
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
$V�PHQWLRQHG�DERYH��PHWKDQH�IURP�ODQGILOOV�LV�D�PDMRU�NH\�VRXUFH��ERWK�LQ�WHUPV�RI�OHYHO�DQG�WUHQG��,WVVKDUH�RI�&+� HPLVVLRQV�LQ�WKH�QDWLRQDO�JUHHQKRXVH�JDV�WRWDO� LV�SUHVHQWO\�����DQG����LQ�WKH�EDVH�\HDU�������,Q�WKH�1HWKHUODQGV�WKH�SROLF\�DLPV� WR�UHGXFH� ODQGILOOLQJ��7KLV�PHDQV�DOO�HIIRUWV�PXVW�EH�XQGHU�WDNHQ� WR� HQKDQFH� SUHYHQWLRQ� DQG� UHF\FOLQJ� RI� ZDVWH�� IROORZHG� E\� LQFLQHUDWLRQ�� $OUHDG\� LQ� WKH� HDUO\����¶V�WKH�JRYHUQPHQW�LQWURGXFHG�EDQV�IRU�WKH�ODQGILOOLQJ�RI�FHUWDLQ�FDWHJRULHV�RI�ZDVWH��OLNH�WKH�RUJDQLFIUDFWLRQ�RI�KRXVHKROG�ZDVWH��$QRWKHU�PHWKRG�WR�UHGXFH�ODQGILOOLQJ�ZDV�UDLVLQJ�WKH�ODQGILOO�WDULII�VR�WKDWWKH\�FRPSO\�ZLWK�WKH�LQFLQHUDWLRQ�RI�ZDVWH��'HSHQGLQJ�RQ�WKH�FDSDFLW\�RI�LQFLQHUDWLRQ��WKH�JRYHUQPHQWFDQ�JUDQW�H[HPSWLRQV�IURP�WKHVH�µREOLJDWLRQV¶��)LJXUH�����VKRZV�WKH�ODQGILOOHG�ZDVWH�FDWHJRULHV�LQ�WKH1HWKHUODQGV�LQ������

)LJXUH������/DQGILOOHG�ZDVWH�FDWHJRULHV�LQ�WKH�1HWKHUODQGV�������

,Q� ����� WKHUH�ZHUH� VRPH� ��� RSHUDWLQJ� ODQGILOO� VLWHV�� ,Q� DGGLWLRQ�� WKHUH� DUH� D� IHZ� WKRXVDQG� ROG� VLWHV�ZKLFK�VWLOO�DUH�UHDFWLYH��$W����VLWHV�PHWKDQH�UHFRYHU\�WDNHV�SODFH��$V�D�UHVXOW�RI�DQDHURELF�GHJUDGDWLRQRI WKH�RUJDQLF�PDWHULDO�ZLWKLQ�WKH�ODQGILOO�ERG\��DOO�WKHVH�ODQGILOOV�SURGXFH�PHWKDQH�DQG�FDUERQ�GLR[LGH�/DQGILOO�JDV�FRQWDLQV�DERXW�����YRO��PHWKDQH�DQG�����YRO��FDUERQ�GLR[LGH��'XH�WR�D�OLJKW�RYHUSUHVVXUHWKH� ODQGILOO� JDV� PLJUDWHV� LQWR� WKH� DWPRVSKHUH�� 2Q� VHYHUDO� ODQGILOO� VLWHV� WKH� JDV� LV� H[WUDFWHG� EHIRUH� LWUHDFKHV�WKH�DWPRVSKHUH��,Q�WKHVH�FDVHV�WKH�PHWKDQH�ZLOO�EH�XVHG�DV�DQ�HQHUJ\�VRXUFH�RU�WKH�JDV�LV�IODUHGRII��LQ�ERWK�FDVHV�WKH�PHWKDQH�LQ�WKH�H[WUDFWHG�JDV�ZLOO�QRW�FRPH�LQWR�WKH�DWPRVSKHUH��:KHQ�WKH�ODQGILOOJDV�SDVVHV�WKH�FRYHU�RI�WKH�ODQGILOO��WKH�PHWKDQH�FDQ�PRUH�RU�OHVV�EH�GHJUDGHG��R[LGLVHG��E\�EDFWHULD�UH�VXOWLQJ�LQ�D�ORZHU�PHWKDQH�FRQFHQWUDWLRQ�7KH�DQDHURELF�GHJUDGDWLRQ�RI� WKH�RUJDQLF�PDWWHU� LQ�D� ODQGILOO� LV�D� WLPH�GHSHQGHQW�SURFHVV��ZKLFKFDQ�WDNH�PDQ\�GHFDGHV��6RPH�LQIOXHQFLQJ�IDFWRUV�DUH�NQRZQ��VRPH�QRW��(YHU\�ODQGILOO�VLWH�KDV�LWV�RZQXQLTXH�FKDUDFWHULVWLFV��FRQFHQWUDWLRQ�DQG� W\SH�RI�RUJDQLF�PDWWHU��PRLVWXUH�� WHPSHUDWXUH�HWF��0DMRU�GH�WHUPLQLQJ�IDFWRUV�IRU�WKH�GHFUHDVH�LQ�QHW�&+� HPLVVLRQV�ZHUH�ORZHU�TXDQWLWLHV�RI�RUJDQLF�FDUERQ�GHSRV�

KRXVHKROG

UHVLGXDO�ZDVWH�IURP
VRUWLQJ�SODQWV

EXON\�KRXVHKROG

VPDOO�FRPPHUFLDO

VKUHGGHU

DJULFXOWXUDO

LQGXVWULDO

KRVSLWDO�ZDVWH

SXEOLF�FOHDQVLQJ

DXFWLRQ
�IUXLW�YHJHWDEOHV�

GULQNLQJ�ZDWHU
SURGXFWLRQ

FRQVWUXFWLRQ�GHPROLWLRQ

ZDVWH�ZDWHU�WUHDWPHQW
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LWHG�LQWR�ODQGILOOV��RUJDQLF�FDUERQ�FRQWHQW��WRWDO�DPRXQW�RI�ODQGILOOHG�ZDVWH��DQG�KLJKHU�PHWKDQH�UHFRY�HU\�UDWHV�IURP�ODQGILOOV��VHH�6HFWLRQ��������DQG��������

������ 0HWKRGRORJLFDO�LVVXHV
,Q�RUGHU�WR�FDOFXODWH�WKH�PHWKDQH�HPLVVLRQV�IURP�DOO�WKH�ODQGILOO�VLWHV�LQ�WKH�1HWKHUODQGV��WKH�VLPSOLI\LQJDVVXPSWLRQ�ZDV�PDGH�WKDW�DOO�WKH�ZDVWHV�DUH�DVVXPHG�WR�EH�ODQGILOOHG�RQ�RQH�ODQGILOO�VLWH��ZKLFK�VWDUWHGLQ�������DOWKRXJK��DV�VWDWHG�DERYH��FKDUDFWHULVWLFV�RI�LQGLYLGXDO�VLWHV�YDU\�VXEVWDQWLDOO\���0HWKDQH�HPLV�VLRQV�IURP�WKLV�QDWLRQDO�ODQGILOO�DUH�WKHQ�FDOFXODWHG�XVLQJ�D�ILUVW�RUGHU�GHFRPSRVLWLRQ�PRGHO��ILUVW�RUGHUGHFD\� IXQFWLRQ��ZLWK�DQQXDO� LQSXW�RI� WKH� WRWDO� DPRXQWV� GHSRVLWHG� DQG� FKDUDFWHULVWLFV�RI� WKH� ODQGILOOHGZDVWH�DQG�WKH�DPRXQW�RI�ODQGILOO�JDV�H[WUDFWHG��7KLV�LV�HTXLYDOHQW�WR�DQ�,3&&�7LHU���PHWKRGRORJ\��6LQFHWKH�PHWKDQH� HPLVVLRQV� IURP� ODQGILOOV� DUH� D� NH\� VRXUFH� �VHH�%R[� ������ WKH� SUHVHQW� PHWKRGRORJ\� GRHVFRPSO\�ZLWK� WKH� ,3&&�*RRG�3UDFWLFH�*XLGDQFH� �,3&&�� ������� 3DUDPHWHU� YDOXHV� XVHG� LQ� WKH� ODQGILOOHPLVVLRQV�PRGHO�DUH�

� WRWDO�DPRXQW�RI�ODQGILOOHG�ZDVWH�� IUDFWLRQ�RI�'HJUDGDEOH�2UJDQLF�&DUERQ��'2&���VHH�7DEOH�����IRU�D�GHWDLOHG�WLPH�VHULHV��� PHWKDQH�JHQHUDWLRQ��L�H��GHFRPSRVLWLRQ��UDWH�FRQVWDQW��N���������XS�WR�DQG�LQFOXGLQJ�������GH�FUHDVLQJ�WR��������LQ������DQG�FRQVWDQW�WKHUHDIWHU��WKLV�FRUUHVSRQGV�WR�KDOI�OLIH�WLPHV�RI�����DQG�� \HDU��UHVSHFWLYHO\��VHH�7DEOH�����IRU�D�GHWDLOHG�WLPH�VHULHV��� PHWKDQH�R[LGDWLRQ�IDFWRU������� IUDFWLRQ�PHWKDQH�LQ�ODQGILOO�JDV������� IUDFWLRQ�RI�'2&�DFWXDOO\�GLVVLPLODWHG��'2&)��������� PHWKDQH�FRQYHUVLRQ�IDFWRU��,3&&�SDUDPHWHU�������

7DEOH������3DUDPHWHUV�XVHG� LQ� WKH� ,3&&�7LHU���PHWKRG� WKDW� FKDQJH�RYHU� WLPH� �DGGLWLRQDO� LQIRUPDWLRQ� RQ� VROLGZDVWH�KDQGOLQJ��SDUW���
3DUDPHWHU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
:DVWH�JHQHUDWLRQ�UDWH��NJ�FDS�GD\� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����� ����
)UDFWLRQ�06:�GLVSRVHG�WR�6:'6 ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)UDFWLRQ�'2&�LQ�06: ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)UDFWLRQ�RI�ZDVWH�LQFLQHUDWHG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)UDFWLRQ�RI�ZDVWH�UHF\FOHG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&+� JHQHUDWLRQ�UDWH�FRQVWDQW��N� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1XPEHU�RI�6:'6�UHFRYHULQJ�&+� 1' 1' 1' 1' 1' 1' 1' 1' 1' 1' 1' ��
:DVWH�LQFLQHUDWLRQ��7J� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1RWHV��1'� �1R�'DWD��:DVWH�JHQHUDWLRQ�UDWH�UHIHUV�WR�WRWDO�ZDVWH��LQFOXGLQJ�06:�

7DEOH������&RPSRVLWLRQ�RI�ODQGILOOHG�ZDVWH������DGGLWLRQDO�LQIRUPDWLRQ�RQ�VROLG�ZDVWH�KDQGOLQJ��SDUW���
:DVWH�W\SH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
3DSHU�DQG�SDSHUERDUG 1' 1' 1' 1' 1' ���� 1' 1' ���� ���� ���� 1'
)RRG�DQG�JDUGHQ�ZDVWH 1' 1' 1' 1' 1' ���� 1' 1' ���� ���� ���� 1'
3ODVWLFV 1' 1' 1' 1' 1' ��� 1' 1' ��� ��� ��� 1'
*ODVV 1' 1' 1' 1' 1' ��� 1' 1' ��� ��� ��� 1'
7H[WLOHV 1' 1' 1' 1' 1' ��� 1' 1' ��� ��� ��� 1'
2WKHU�
� 0HWDOV 1' 1' 1' 1' 1' ��� 1' 1' ��� ��� ��� 1'
� %XLOGLQJ�ZDVWHV�DQG�DVKHV 1' 1' 1' 1' 1' ���� 1' 1' ���� ���� ���� 1'
� :RRG 1' 1' 1' 1' 1' ��� 1' 1' ��� ��� ��� 1'
� 2WKHU 1' 1' 1' 1' 1' ���� 1' 1' ��� ��� ��� 1'
1'� �1R�'DWD
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$ VSHFLDO�HIIRUW�ZDV�PDGH�WR�LQFOXGH�EDFNJURXQG�GDWD�IRU�FDWHJRU\��$�µ6ROLG�ZDVWH�GLVSRVDO¶�LQ�WKH�&5)ILOHV��7UHQG�LQIRUPDWLRQ�RQ�,3&&�7LHU���PHWKRG�SDUDPHWHUV�WKDW�FKDQJH�RYHU�WLPH�DUH�SURYLGHG�LQ�7DEOH����DQG�DGGLWLRQDO�LQIRUPDWLRQ�RQ�WKH�FRPSRVLWLRQ�RI�ODQGILOOHG�ZDVWH�IRU�VHOHFWHG�\HDUV�LV�SURYLGHG�LQ7DEOH����� 7KH�FKDQJH�LQ�'2&�YDOXHV�LV�DPRQJVW�RWKHUV�GXH�WR�WKH�SURKLELWLRQ�RI�ODQGILOOLQJ�FRPEXVWL�EOH�ZDVWHV��ZKHUHDV�WKH�FKDQJH�LQ�N�YDOXHV�LV�FDXVHG�E\�D�VWURQJ�LQFUHDVH�RI�WKH�UHF\FOLQJ�RI�YHJHWDEOH�IUXLW�DQG�JDUGHQ�ZDVWH� LQ� WKH� HDUO\�����V��7KH� LQWHJUDWLRQ� WLPH� IRU� WKH� HPLVVLRQ�FDOFXODWLRQ� LV� IRU� DOO\HDUV�WKH�SHULRG�IURP������WR�WKH�\HDU�IRU�ZKLFK�WKH�FDOFXODWLRQ�LV�PDGH�7KH�IROORZLQJ�SULPDU\�GDWD�VRXUFHV�DUH�XVHG�IRU�WKH�DQQXDO�DFWLYLW\�GDWD�XVHG�LQ�WKH�HPLVVLRQ�FDO�FXODWLRQV�� ZDVWH�SURGXFWLRQ�DQG�KDQGOLQJ��:RUNLQJ�*URXS�RQ�:DVWH�5HJLVWUDWLRQ��:$5���&%6��5,90�� PHWKDQH�UHFRYHU\�IURP�ODQGILOOV��99$9��XQWLO��������5,90�HVWLPDWHV�IURP������

������ 8QFHUWDLQW\�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH�XQFHUWDLQW\�LQ�&+� HPLVVLRQV�RI�VROLG�ZDVWH�GLVSRVDO�VLWHV�LV�HVWLPDWHG�WR�EH�DERXW�����LQ�DQQXDOHPLVVLRQV��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV��7KH�&+� HPLVVLRQ�WUHQG�IRU�ODQGILOOV�LV�VXPPDULVHG�LQ�7DEOH����� ,Q�WKLV�WDEOH�LV�DOVR�VKRZQ�WKDW�WKHDPRXQW�RI�&+� KDV�EHHQ�UHFRYHUHG��PRVWO\�IRU�HQHUJ\�XVH���,Q�WKH�SHULRG�����������WKH�HPLVVLRQV�RI&+� KDYH�GHFUHDVHG�IURP�����WR�����*J�SHU�\HDU���������7KLV�GHFUHDVH�LV�GXH�WR�WKH�WKUHHIROG�LQFUHDVHRI WKH�DPRXQW�RI�&+� UHFRYHUHG�IURP�DERXW����LQ������WR�����LQ�������7DEOH�������EXW�DOVR�GXH�WR�WKHGHFUHDVH�RI�WKH�DPRXQW�RI�PHWKDQH�SURGXFHG�LQ�VROLG�ZDVWH�GLVSRVDO�VLWHV��7KH�PDLQ�IDFWRUV�WKDW�LQIOX�HQFH�WKH�TXDQWLW\�RI�&+� SURGXFHG�DUH�WKH�DPRXQW�RI�ZDVWH�GLVSRVHG�RI�RQ�ODQG��VHH�7DEOH����� DQG�WKHFRQFHQWUDWLRQ�RI�&��FDUERQ��LQ�WKDW�ZDVWH��VHH�7DEOH������

7DEOH������1HW�PHWKDQH�HPLVVLRQV�DQG�PHWKDQH�UHFRYHUHG�IURP�VROLG�ZDVWH�GLVSRVDO�VLWHV�����������XQLW��*J�
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

&+� HPLVVLRQV��QHW� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���&+� UHFRYHUHG�IODUHG �� �� �� �� �� �� �� �� �� �� �� ��� RI�JURVV�HPLVVLRQV �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ���
1RWH��5HFHQW�GDWD�VXJJHVW�WKDW�LQ�WKH�ODVW�ILYH�\HDUV�WKH�DPRXQW�RI�&+� UHFRYHUHG�DQG�WKH�QHW�HPLVVLRQV�DUH�ORZHU�WKDQ�WKH�ILJ�XUHV�SUHVHQWHG�KHUH��DERXW����*J�LQ�������
7DEOH������:DVWH�GLVSRVDO��H[FOXGLQJ�GLVFKDUJH�LQWR�VXUIDFH�ZDWHU��7J�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
,QFLQHUDWHG ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
5HXVHG�UHF\FOHG ���� ���� ���� ���� ���� ���� ���� �� ���� ���� ���� ����
/DQGILOOHG ���� ���� ���� ���� ��� ��� ��� ��� ��� ��� ��� ���

6LQFH�������WKH�DPRXQWV�RI�ZDVWH�GLVSRVHG�LQ�ODQGILOOV�DV�ZHOO�DV�WKH�FRQFHQWUDWLRQ�RI�FDUERQ��&��KDYHGHFUHDVHG�� UHVXOWLQJ� LQ� D� VPDOOHU� SURGXFWLRQ�RI�&+�� 7KHVH� GHFUHDVHV� DUH� WKH� UHVXOW� RI� HQYLURQPHQWDOSROLF\� LQ� WKH�1HWKHUODQGV� WR�PLQLPLVH� WKH�GLVSRVDO�RI�ZDVWH� LQ� ODQGILOOV�DQG� WR� LQFUHDVH�UHF\FOLQJ�DQGLQFLQHUDWLRQ� RI�ZDVWH��7DEOH� ���� VKRZV� WKH� WUHQG� LQ�ZDVWH� KDQGOLQJ� LQ� WKH�1HWKHUODQGV� IRU� WKH� SHULRG����������� ,W� FOHDUO\� VKRZV� WKDW� WKH� DPRXQW� RI� ZDVWH� GLVSRVHG� LQ� ODQGILOOV� GHFUHDVHG� VXEVWDQWLDOO\�+RZHYHU��SUHOLPLQDU\�GDWD�IRU������LQGLFDWH�WKDW�WKLV�VWHDG\�GHFUHDVH�KDV�QRZ�OHYHOOHG�RII�

������ 6RXUFH�VSHFLILF�SODQQHG�LPSURYHPHQW
5HFHQWO\�D�UHILQHG�GDWD�DQDO\VLV�DQG�LPSURYHG�HPLVVLRQ�FDOFXODWLRQ�ZDV�PDGH��ZKLFK�VXJJHVWV�WKDW�JURVVDQQXDO�HPLVVLRQV�DQG�LQ�WKH�ODVW�ILYH�\HDUV�WKH�DPRXQW�RI�&+� UHFRYHUHG�DUH�ORZHU�WKDQ�WKH�ILJXUHV�SUH�VHQWHG�LQ�7DEOH����� 7KLV�ZRXOG�UHVXOW�LQ�QHW�PHWKDQH�HPLVVLRQV�WKDW�PD\�EH�DERXW����*J�ORZHU�LQ�����DQG�DERXW����*J�OHVV�LQ�������7KH�UHVXOWV�RI�WKLV�DQDO\VLV�ZLOO�EH�UHSRUWHG�LQ�WKH�1,5������VXEPLVVLRQ�
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���

���� :DVWHZDWHU�KDQGOLQJ���%�
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
&+� HPLVVLRQ�IURP�ZDVWHZDWHU�KDQGOLQJ��FDWHJRU\��%��LV�LGHQWLILHG�DV�NH\�VRXUFH��WUHQG��LQ�%R[����� ,WVSUHVHQW� VKDUH� RI�&+� HPLVVLRQV� LQ� WKH� QDWLRQDO� WRWDO�ZDV� ����� ������ LQ� ������� 1�2 HPLVVLRQV� IURPZDVWHZDWHU� WUHDWPHQW� RU� FRQVLGHUHG� WR� EH� QR� NH\� VRXUFH�� WKH\� KDYH� DW�SUHVHQW� D� VKDUH� RI� ��� LQ� WRWDOHPLVVLRQV�������LQ�������

����� 0HWKRGRORJLFDO�LVVXHV
)RU�&+� DQG�1�2 HPLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ�FRXQWU\�VSHFLILF�PHWKRGRORJLHV�DUH�XVHG��ZKLFKDUH�ERWK�HTXLYDOHQW�WR�WKH�,3&&�7LHU���PHWKRGV��$�IXOO�GHVFULSWLRQ�RI� WKH�PHWKRGRORJ\� LV�SURYLGHG�LQ6SDNPDQ�HW�DO�� ��������6LQFH� WKH�&+� HPLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ�DUH�D�NH\�VRXUFH��VHH�%R[������ WKH� SUHVHQW� 7LHU� �� PHWKRGRORJ\� GRHV� FRPSO\� ZLWK� WKH� ,3&&� *RRG� 3UDFWLFH� *XLGDQFH� �,3&&�������

����� 8QFHUWDLQWLHV�DQG�WLPH�VHULHV�FRQVLVWHQF\
,Q�7DEOH�����DQ�RYHUYLHZ�RI�WKH�WUHQG�LQ�JUHHQKRXVH�JDV�HPLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ�LV�JLYHQ�6LQFH�������&+� HPLVVLRQV�IURP�ZDVWHZDWHU�WUHDWPHQW�SODQWV�GHFUHDVHG�GXH�WR�WKH�LQWURGXFWLRQ�RI�D�QHZVOXGJH�VWDELOLVDWLRQ�V\VWHP�LQ�RQH�RI�WKH�ODUJHVW�ZDVWHZDWHU�WUHDWPHQW�SODQWV�LQ�������RI�ZKLFK�WKH�RS�HUDWLRQ�WRRN�D�IHZ�\HDUV�WR�JHW�RSWLPLVHG��7KLV�FDXVHG�ODUJHU�YHQWLQJ�HPLVVLRQV�LQ�WKH�LQWURGXFWRU\�SH�ULRG�WKDQ�GXULQJ�QRUPDO�RSHUDWLRQ�FRQGLWLRQV��)URP�7DEOH����� LW�FDQ�EH�FRQFOXGHG� WKDW� WKH�DPRXQW�RIZDVWHZDWHU� DQG� VOXGJH� EHLQJ� WUHDWHG� GRHV� QRW� FKDQJH� PXFK� RYHU� WLPH�� 7KHUHIRUH�� WKH� LQWHUDQQXDOFKDQJHV�LQ�PHWKDQH�HPLVVLRQV�FDQ�EH�H[SODLQHG�E\�YDU\LQJ�IUDFWLRQV�RI�PHWKDQH�EHLQJ�IODUHG�LQVWHDG�RIYHQWHG�RU�XVHG�IRU�HQHUJ\�SXUSRVHV�
7DEOH������:DVWHZDWHU�KDQGOLQJ�HPLVVLRQV�RI�PHWKDQH��LQ�*J�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1HW�&+� HPLVVLRQV ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+� UHFRYHUHG�DQG�RU�IODUHG ���� ���� ���� ���� 1( ���� ���� ���� ���� ���� ���� ����
5HFRYHU\�IODUHG����RI�JURVV�HPLVV�� ��� ��� ��� ��� 1$ ��� ��� ��� ��� ��� ��� ���

7DEOH������:DVWHZDWHU�KDQGOLQJ��FRPSRVLWLRQ��XQLW��*J�'2&�\U����
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

:DVWHZDWHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
6OXGJH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7RWDO ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
���'2&��'HJUDGDEOH�2UJDQLF�&RPSRQHQW�
���� :DVWH�LQFLQHUDWLRQ���&�
����� 6RXUFH�FDWHJRU\�GHVFULSWLRQ
7KH�VRXUFH�FDWHJRU\�ZDVWH� LQFLQHUDWLRQ� LV� LQFOXGHG� LQ� VRXUFH�FDWHJRU\��$�� µ(QHUJ\� LQGXVWULHV¶� VLQFHPRVW�ZDVWH� LQFLQHUDWLRQ� IDFLOLWLHV� DOVR�SURGXFH� HOHFWULFLW\�RU�KHDW�XVHG� IRU� HQHUJHWLF� SXUSRVHV� DQG� DF�FRUGLQJ�WR�WKH�,3&&�*XLGHOLQHV��,3&&��������WKHVH�VKRXOG�EH�UHSRUWHG�XQGHU�FDWHJRU\��$�D�

����� 0HWKRGRORJLFDO�LVVXHV
7RWDO�&2� HPLVVLRQV�±�L�H��WKH�VXP�RI�RUJDQLF�DQG�IRVVLO�FDUERQ�±�IURP�ZDVWH�LQFLQHUDWLRQ�DUH�UHSRUWHGSHU�IDFLOLW\�LQ�WKH�DQQXDO�HQYLURQPHQWDO�UHSRUWV�ZKLFK�DUH�LQFOXGHG�LQ�WKH�(5�,�GDWDVHW��7KH�IRVVLO�EDVHG&2� HPLVVLRQV�IURP�ZDVWH�LQFLQHUDWLRQ��H�J��SODVWLFV��DUH�FDOFXODWHG�IURP�WKH�WRWDO�DPRXQW�RI�ZDVWH�WKDW
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KDV�EHHQ�LQFLQHUDWHG��VSOLW�LQWR���ZDVWH�W\SHV��HDFK�ZLWK�D�VSHFLILF�FDUERQ�FRQWHQW�DQG�IUDFWLRQ�RI�IRVVLO�&LQ�WRWDO�&��EDVHG�RQ�DQ�DQDO\VLV�E\�'H�-DJHU�DQG�%ORN��������7KH�&+� DQG�1�2 HPLVVLRQV�IURP�WKHVH�VRXUFHV�DUH�DOVR�LQFOXGHG�LQ�WKH�(5�,�GDWDVHW��)RU�1�2 DQHPLVVLRQ�IDFWRU�RI����J�WRQ�ZDVWH�LV�DSSOLHG��$�PRUH�GHWDLOHG�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\�LV�SURYLGHGLQ�6SDNPDQ�HW�DO���������

����� 8QFHUWDLQWLHV�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH�VRXUFH�FDWHJRU\�ZDVWH�LQFLQHUDWLRQ�LV�LQFOXGHG�LQ�FDWHJRU\��$���(QHUJ\�LQGXVWULHV��DV�D�SDUW�RI�WKHVXEVRXUFH�µ3XEOLF�(OHFWULFLW\�DQG�+HDW�3URGXFWLRQ¶� VHH�6HFWLRQ������� 7KH�HPLVVLRQV�RI�WKLV�VRXUFH�DUHQRW�VSHFLILHG�VHSDUDWHO\�

���� 2WKHU�ZDVWH�KDQGOLQJ���'�
������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
7KLV�VRXUFH�FDWHJRU\�FRQVLVWV�RI�HPLVVLRQV�IURP�DPELJXRXV�VXEVRXUFHV��PRVWO\�&2� HPLVVLRQV�RI�DERXW������7J�DQG� LQFLGHQWDOO\� VRPH�&+� HPLVVLRQV� �LQ��������VHH�7DEOH�������7KLV� VRXUFH� FDWHJRU\� LV�QRWFRQVLGHUHG�DV�D�NH\�VRXUFH�

������ 0HWKRGRORJLFDO�LVVXHV
)RU� WKLV�VRXUFH�FDWHJRU\�FRXQWU\�VSHFLILF�PHWKRGRORJLHV�DUH�XVHG��7KH�HVWLPDWLRQV�DUH�EDVHG�RQ�HQYL�URQPHQWDO� UHSRUWV� IURP� LQGLYLGXDO� FRPSDQLHV�� $V� WKH� VHW� RI� LQGLYLGXDO� FRPSDQLHV� LV� GLIIHUHQW� IRU� DOO\HDUV��LW�PD\�KDSSHQ�WKDW�IRU�VRPH�\HDU�D�YHU\�SODQW�VSHFLILF�HPLVVLRQ�LV�UHSRUWHG�WKDW�GRHV�QRW�RFFXU�LQWKH�HPLVVLRQV�GDWDVHW�RI�RWKHU�\HDUV��6LQFH�WKLV�VRXUFH�LV�QRW�FRQVLGHUHG�DV�D�NH\�VRXUFH��VHH�%R[������WKH�SUHVHQW�PHWKRGRORJ\�OHYHO�GRHV�FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&��������

������ 8QFHUWDLQWLHV�DQG�WLPH�VHULHV�FRQVLVWHQF\
,Q� WKH�'XWFK� 3(5� WKH�ZDVWH� VHFWRU� XVHV� DPELJXRXV� VRXUFH� GHVFULSWLRQV� DQG� WKHVH� FKDQJH� RYHU� WLPH�7KHUHIRUH�WKH�DOORFDWLRQ�RI�WKHVH�VRXUFHV�LV�VXEMHFW�WR�LQWHUSUHWDWLRQ��,Q�WKH�1,5������WKH�DOORFDWLRQV�IRUWKH�\HDUV������DQG�����������DUH�EDVHG�RQ�WKH�VRXUFH�GHVFULSWLRQV�IRU�������,Q�GRLQJ�VR�WKH�WUHQG�LQ��'UHPDLQV�XQVDWLVIDFWRU\��EXW�JLYHQ�WKH�FXUUHQW�GDWDVHW�LQ� WKH�3(5�ZH�FRQFOXGH� WKDW�LW� LV�QRW�SRVVLEOH� WRLPSURYH�WKH�WUHQG�XQWLO�D�UHYLVHG�GDWDVHW�KDV�EHHQ�FDOFXODWHG�E\�WKH�7DVN�)RUFH�(1,1$�

������ 6RXUFH�VSHFLILF�UHFDOFXODWLRQV
$OO�GDWD�VHWV�IRU������DQG�IRU�����������ZHUH�FKHFNHG�IRU�SRVVLEOH�IDOVH�DOORFDWLRQV�RI��ELRPDVV��IXHOV�7KLV�DFWLRQ� OHG� WR�D�FKDQJH� LQ� WKH�&2� HPLVVLRQV� IURP�ELRPDVV� LQ� VHYHUDO� \HDUV�� ,Q� DGGLWLRQ�DOVR� WKHRWKHU�GDWD�IRU�WKH�ZDVWH�VHFWRU�ZHUH�DQDO\VHG��7KHVH�DFWLRQV�FKDQJHG�WKH�&2� HPLVVLRQV�LQ�FDWHJRU\��'DV�VKRZQ�LQ�7DEOH����� +RZHYHU��IXUWKHU�VWXG\� LQWR� WKH� �ELRPDVV��GDWD� LQ�ZDVWH�FRPEXVWLRQ��UHSRUWHGXQGHU��$�DQG��'��LV�QHFHVVDU\�WR�ILQDOLVH�WKH�RUJDQLF�&2� IURP�ELRPDVV�GDWD�DQG�WKH�QRQ�RUJDQLF�&2�IURP�ZDVWH�KDQGOLQJ�DFWLYLWLHV�
7DEOH������(IIHFW�RI�UHFDOFXODWLRQ�RI�&2� �7J��HPLVVLRQV�IURP�µ2WKHU�ZDVWH¶��FDWHJRU\��'�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1,5���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1,5���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
'LIIHUHQFH ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ����
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��� 27+(5�>&5)�VHFWRU��@
���� 2YHUYLHZ�RI�VHFWRU
7KH�1HWKHUODQGV�XVHV�WKLV�VRXUFH�FDWHJRU\�WR�UHSRUW�DOO�VRXUFHV�WKDW�FDQQRW�EH�SURSHUO\�DOORFDWHG�WR�RQHRI WKH�VXEFDWHJRULHV�RI�WKH�VWDQGDUG�,3&&�VRXUFH�VHFWRUV���WR����HLWKHU�EHFDXVH�RI�WKH�GHILQLWLRQ�RI�WKHVRXUFH�GRHV�QRW�PDWFK�ZLWK�WKH�,3&&�FODVVLILFDWLRQ�RU�EHFDXVH�WKH�&5)��IROORZLQJ�,3&&�UHFRPPHQ�GDWLRQV��HUURQHRXVO\�GRHV�QRW�SHUPLW�WR�UHSRUW�HPLVVLRQV�RI�VSHFLILF�JDVHV�XQGHU�WKHVH�VHFWRUV��7DEOH����OLVWV�ERWK�WKH�VRXUFHV�UHSRUWHG�KHUH�DV�ZHOO�DV�WKHLU�HPLVVLRQ�WUHQGV��,W�VKRZV�WKDW�WKH�1�2 HPLV�VLRQV�UHSRUWHG�XQGHU�WKLV�FDWHJRU\�DUH�DVVXPHG�WR�UHPDLQ�FRQVWDQW�RYHU�WLPH�
7DEOH������7UHQG�LQ�HPLVVLRQV�IURP�WKH�RWKHU�VHFWRU��FDWHJRU\�����&2� LQ�7J��RWKHUV�LQ�*J�
*DV�VXEVRXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2�D��6ROYHQWV�DQG�RWKHU�SURGXFW�XVH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&+�D��6ROYHQWV�DQG�RWKHU�SURGXFW�XVH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
E��'HJDVVLQJ�GULQNLQJ�ZDWHU��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1�2F��3ROOXWHG�VXUIDFH�ZDWHU ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
���)URP�JURXQG�ZDWHU�
)URP�%R[����� LQ�ZKLFK�WKH�NH\�DQG�QRQ�NH\�VRXUFHV�RI�WKLV�VHFWRU�DUH�SUHVHQWHG�EDVHG�RQ�OHYHO��WUHQGRU ERWK��ZH�FDQ�FRQFOXGH�WKDW�1�2 IURP�SROOXWHG�VXUIDFH�ZDWHU�LV�D��OHYHO��NH\�VRXUFH�

%R[������.H\�VRXUFH�LGHQWLILFDWLRQ�LQ�WKH�µ2WKHU¶�VRXUFH�VHFWRU���XVLQJ�WKH�,3&&�7LHU���DQG���DSSURDFK�/� �/HYHO��7� �7UHQG�
� &+� 0LVF��&+� 1RQ�NH\
� &2� 0LVF��&2� 1RQ�NH\
� 1�2 0LVF��1�2 1RQ�NH\
� 1�2 3ROOXWHG�VXUIDFH�ZDWHU .H\��/�

������ 6RXUFH�FDWHJRU\�GHVFULSWLRQ
0LVFHOODQHRXV�QRQ�LQGXVWULDO�&2� VRXUFHV7KH�VPDOO�&2� HPLVVLRQV�ODEHOOHG� LQ�7DEOH�����DV�µ6ROYHQWV�DQG�RWKHU�SURGXFW�XVH¶�FRQVLVW�RI�HPLV�VLRQV�IURP�ILUHZRUNV��7KHVH�HPLVVLRQV�DUH�UHSRUWHG�KHUH�IRU�KLVWRULFDO�UHDVRQV�
0LVFHOODQHRXV�QRQ�LQGXVWULDO�&+� VRXUFHV6RPH�PLQRU� VRXUFHV� RI�&+� HPLVVLRQV� IURP� QRQ�LQGXVWULDO�� QRQ�FRPEXVWLRQ� VRXUFHV� KDYH� EHHQ� LQ�FOXGHG�LQ�WKH�1HWKHUODQGV¶�LQYHQWRU\��EXW�WKHVH�DUH�UHSRUWHG�LQ�FDWHJRU\���µ2WKHU¶ LQVWHDG�RI�LQ�FDWH�JRU\���� VLQFH� WKH�&5)�WDEOH� IRU� WKDW� FDWHJRU\� HUURQHRXVO\�GR�QRW� DOORZ� IRU�PHWKDQH� WR�EH� UHSRUWHG�7KHVH�VRXUFHV�DUH�
� HPLVVLRQV�IURP�ILUHZRUNV��DOVR�D�QHJOLJLEOH�VRXUFH�RI�1�2��� HPLVVLRQV�IURP�SDLQWV�DQG�ODFTXHUV�DQG�IURP�IRRG�VWRUDJH�ZDUHKRXVHV�� GHJDVVLQJ�RI�GULQNLQJ�ZDWHU�� EXUQLQJ�RI�FDQGOHV�
7KH� ODWWHU� LV�D�QHZ� VRXUFH� LQWURGXFHG� LQ� WKH�'XWFK�(PLVVLRQ� LQYHQWRU\� LQ�������$FWLYLW\�GDWD�ZHUHEDVHG�RQ�DQ�DPRXQW�RI�FDQGOH�EXUQLQJ�RI�����NJ�SHU�SHUVRQ�SHU�\HDU��9DQ�+DUPHOHQ�HW�DO���������
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&+� HPLVVLRQV� IURP� �DJULFXOWXUDO�� VRLOV�GHFUHDVHG� LQ� ODVW� ��� \HDUV� GXH� WR� GUDLQDJH� DQG� ORZHULQJ� RIZDWHU�WDEOHV�DQG�DUH�HVWLPDWHG�RQ�WKH�EDVLV�RI�WKH�PHWKDQH�EDFNJURXQG�GRFXPHQW��9DQ�$PVWHO�HW�DO��������� 6LQFH� WKH� ,3&&�PHWKRGRORJ\� RQO\� FRQVLGHUV� &2� VLQNV�� WKHVH� UHGXFHG�&+� HPLVVLRQV� KDYHEHHQ�LQFOXGHG�LQ�WKH�QDWXUDO�WRWDO��DOWKRXJK�WKH\�DFW�DV�D�PHWKDQH�VLQN��7KHUHIRUH��WKH\�DUH�QRW�UHSRUWHGDV�DQWKURSRJHQLF�HPLVVLRQV�XQGHU�,3&&�FDWHJRU\���
0LVFHOODQHRXV�1�2 VRXUFHV,Q�DGGLWLRQ��RQH�VRXUFH�RI�1�2 LV�UHSRUWHG�XQGHU�WKLV�VRXUFH�VHFWRU����µ3ROOXWHG�VXUIDFH�ZDWHU¶� 7KLVFRPSULVHV�WKH�LQGLUHFW�1�2 HPLVVLRQV�IURP�OHDFKLQJ�DQG�UXQ�RII��ZKLFK�DUH�FDOFXODWHG�DV�D�IL[HG�YDOXHWKDW�FRPSULVHV�OHDFKLQJ�DQG�UXQ�RII�IURP�DJULFXOWXUDO�DFWLYLWLHV�������DQG�IURP�RWKHU�QLWURJHQ�VRXUFHV�������LQFOXGLQJ�KXPDQ�VHZDJH��0RUH�GHWDLOV�RQ�WKLV�VRXUFH�FDQ�EH�IRXQG�LQ�6SDNPDQ�HW�DO���������DQG.URH]H���������6LQFH�WKLV�ILJXUH�LQFOXGHV�PRUH�WKDQ�RQO\�DJULFXOWXUH�UHODWHG�HPLVVLRQV�ZH�GR�QRW�UH�SRUW�WKHVH�XQGHU���'�EXW�DV�D�VHSDUDWH�VRXUFH�LQ�FDWHJRU\�µ�¶��VHH�DOVR�6HFWLRQ�������7RWDO�1�2 HPLV�VLRQV�IURP�OHDFKLQJ�DQG�UXQ�RII�DUH�����*J�1�2��7KH�1�2 HPLVVLRQV�VWHPPLQJ�IURP�DJULFXOWXUH�DUHWKXV���������� ������*J�1�2��WKH�RWKHU�SDUW�VWHPV�IURP�12[ HPLVVLRQV�IURP�WUDQVSRUW�DQG�VWDWLRQDU\FRPEXVWLRQ�VRXUFHV�

������ 0HWKRGRORJLFDO�LVVXHV
1LWURXV�R[LGH�HPLVVLRQV�IURP�SROOXWHG�VXUIDFH�ZDWHU��FRPSULVLQJ�LQGLUHFW�1�2 HPLVVLRQV�IURP�OHDFK�LQJ�DQG�UXQ�RII��LV�LGHQWLILHG�DV�D��OHYHO��NH\�VRXUFH�DQG�WKH�PHWKRGRORJLFDO�DVSHFWV�DUH�DGGUHVVHG�LQ6HFWLRQV�������DQG����� 7KH�1HWKHUODQGV�GRHV�QRW�XVH�WKH�,3&&�PHWKRG�WR�HVWLPDWH�WKHVH�LQGLUHFW�1�2HPLVVLRQV�IURP�OHDFKLQJ�DQG�UXQ�RII��1�2 HPLVVLRQV�IURP�DWPRVSKHULF�GHSRVLWLRQ�HPLVVLRQV�DUH�QRWHVWLPDWHG��6LQFH�WKH�HPLVVLRQV�DUH�D�NH\�VRXUFH��VHH�%R[�������WKH�SUHVHQW�PHWKRGRORJ\�GRHV�QRW�IXOO\FRPSO\�ZLWK�WKH�,3&&�*RRG�3UDFWLFH�*XLGDQFH��,3&&��������)RU�RWKHU�VRXUFHV�UHSRUWHG�KHUH�DOVR�FRXQWU\�VSHFLILF�PHWKRGRORJLHV�DUH�XVHG��7KH�HVWLPDWLRQV�DUHEDVHG�RQ�VWDWLVWLFV�IURP�VXSSOLHUV�RI�SURGXFWV��0HWKDQH�IURP�IRRG�VWRUDJH�ZDUHKRXVHV�LV�DOVR�UHSRUWHGLQ�DQQXDO�HQYLURQPHQWDO�UHSRUWV�IURP�LQGLYLGXDO�FRPSDQLHV��6LQFH�WKHVH�HPLVVLRQV�DUH�QRW�FRQVLGHUHGWR�EH�NH\�VRXUFHV��VHH�6HFWLRQ�������WKH�SUHVHQW�PHWKRGRORJ\�OHYHO�GRHV�FRPSO\�ZLWK�WKH�,3&&�*RRG3UDFWLFH�*XLGDQFH��,3&&��������

������ 8QFHUWDLQWLHV�DQG�WLPH�VHULHV�FRQVLVWHQF\
7KH� XQFHUWDLQW\� RI�1�2 HPLVVLRQV� IURP� SROOXWHG� VXUIDFH� ZDWHU� LV� HVWLPDWHG� WR� EH� ����� LQ� DQQXDOHPLVVLRQV��VHH�6HFWLRQ�����IRU�PRUH�GHWDLOV���7KH�XQFHUWDLQW\�RI�1�2 LV�H[SHFWHG�WR�EH�UDWKHU�ODUJH�GXHWR�LQKHUHQW�XQFHUWDLQW\�LQ�WKH�HPLVVLRQ�IDFWRUV��DQG�EHFDXVH�RI�WKH�FRUUHODWLRQ�ZLWK�WKH�1�2 HPLVVLRQVIURP�RWKHU�VRXUFHV��7KH�XQFHUWDLQW\�RI�WKH�RWKHU�VRXUFHV�LV�HVWLPDWHG�WR�EH�LQ�WKH�UDQJH���������6HF�WLRQ������,W�LV�H[SHFWHG�WKDW�WKH�1�2 HPLVVLRQV�IURP�SROOXWHG�VXUIDFH�ZDWHU�ZLOO��LQ�SUDFWLFH��YDU\�IURP�\HDUE\�\HDU��EXW�EHFDXVH�QR�GHWDLOHG�GDWD�DUH�DYDLODEOH� WKH�HPLVVLRQV�IURP�WKLV�VRXUFH�DUH�NHSW�FRQVWDQW�VHH�7DEOH�������,W�FDQ�EH�REVHUYHG�LQ�7DEOH�����WKDW�&2� DQG�&+� HPLVVLRQV�IURP�WKH�VROYHQW�XVH�VXE�FDWHJRU\�FDQ�YDU\�VXEVWDQWLDOO\�RYHU�WLPH��7KLV�PD\�EH�DWWULEXWHG�SDUWO\� WR�FKDQJHV� LQ� WKH�JURXSV�RILQGLYLGXDO�ILUPV�UHSRUWLQJ�LQ�HYHU\�\HDU�

������ 6RXUFH�VSHFLILF�SODQQHG�LPSURYHPHQWV
7KH� SUHVHQW�PHWKRGRORJ\� XVHG� WR� HVWLPDWH� LQGLUHFW� 1�2 HPLVVLRQV� IURP� DJULFXOWXUDO� VRLOV�� KHUH� UH�SRUWHG�DV�1�2 IURP�SROOXWHG�VXUIDFH�ZDWHU� GRHV�QRW�IXOO\�FRPSO\�ZLWK�,3&&�*RRG�3UDFWLFH�*XLGDQFH�,3&&���������)RU�WKLV�UHDVRQ�DFWLRQV�DUH�WDNHQ�WR�UHYLVH�DQG�H[SDQG�FDOFXODWLRQV�WR�EH�LQ�DFFRUGDQFHZLWK�,3&&�*RRG�3UDFWLFH�*XLGDQFH�
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���� 5(&$/&8/$7,216�$1'�,03529(0(176
,Q� WKLV� FKDSWHU� ZH� RXWOLQH� WKH� NH\� GLIIHUHQFHV� FRPSDUHG�ZLWK� WKH� SUHYLRXV� VXEPLVVLRQ� UHSRUWHG� E\2OLYLHU�HW�DO����������%HFDXVH�PRVW�FKDQJHV�DUH�RQO\�PLQRU�DQG��VLQFH�UHFDOFXODWLRQV�KDYH�QRW�EHHQSHUIRUPHG�IRU�DOO�WKH�\HDUV�SULRU�WR������EXW�PRVWO\�RQO\�WR������DQG�������HPLVVLRQ�ILJXUHV�KDYH��LQJHQHUDO��UHPDLQHG�XQFKDQJHG�IRU�WKH�\HDUV�����������FRPSDUHG�WR�WKH�SUHYLRXV�VXEPLVVLRQ��7KH�PL�QRU DOWHUDWLRQV�WKDW�KDYH�EHHQ�PDGH�DUH�H[SODLQHG� LQ� WKH�IROORZLQJ�VHFWLRQV��7KH�HPLVVLRQ�GDWD�SUH�VHQWHG� LQ� WKLV�UHSRUW�DUH� LGHQWLFDO�WR� WKRVH�RIILFLDOO\�SXEOLVKHG�IRU������������DQG����������� LQ� WKH(PLVVLRQ�0RQLWRU�������.RFK�HW�DO�� ������DQG�XVHG�LQ�5,90������D���H[FHSW�IRU�D�UHYLVLRQ�RI�&2�IURP�ZDVWH�LQFLQHUDWLRQ��UHSRUWHG�XQGHU�VRXUFH�FDWHJRU\��$��µ(QHUJ\�VHFWRU¶� IRU�WKH�\HDUV������DQG�����������7KH�ODVW�PHQWLRQHG�DFWLRQ�OHG�WR�D�GHFUHDVH�LQ�&2��HPLVVLRQV�FRPSDUHG�WR�WKRVH�UHSRUWHGE\�.RFK�HW�DO� �������RI�DERXW�D�KDOI�0WRQ��VHH�6HFWLRQ��������IRU�GHWDLOV��

����� ([SODQDWLRQ�DQG�MXVWLILFDWLRQ�IRU�UHFDOFXODWLRQV
7KLV�VHFWLRQ�ZLOO�HODERUDWH�WKH�UHOHYDQW�FKDQJHV�LQ�HPLVVLRQ�ILJXUHV�FRPSDUHG�WR�WKH�ODVW�1,5��$�GLV�WLQFWLRQ�LV�PDGH�EHWZHHQ�
� 0HWKRGRORJLFDO�FKDQJHV��QHZ�GDWD�EDVHG�RQ�UHYLVHG�RU�QHZ�HVWLPDWLRQ�PHWKRGV��LPSURYHG�HPLV�VLRQ�IDFWRUV�DUH�DOVR�LQFOXGHG�XQGHU�PHWKRGRORJLFDO�FKDQJHV�� $OORFDWLRQ��FKDQJHV� LQ�DOORFDWLRQ�RI�HPLVVLRQV� WR� WKH�GLIIHUHQW�VHFWRUV� �RQO\�DIIHFW� WKH� WRWDOV�SHUVHFWRU��� (UURU�FRUUHFWLRQV��UHSDLU�RI�LQFRUUHFW�GDWD�WUDQVIHU�IURP�WKH�3(5�WR�WKH�&5)�
,Q�������UHFDOFXODWLRQV�RU�PHWKRGRORJLFDO�FKDQJHV�ZHUH�PDGH�IRU� WKH�\HDUV�����������������������DQG� �QHZ��������7KLV�PHDQV� WKDW� IRU�����������DQG�����������QR� UHFDOFXODWLRQV� KDYH� EHHQ�PDGH�H[FHSW�LQ�WKH�FDVHV�H[SOLFLWO\�PHQWLRQHG�EHORZ�

������� 0HWKRGRORJLFDO�FKDQJHV
7KH�IROORZLQJ�PHWKRGRORJLFDO�FKDQJHV�ZHUH�PDGH�IRU�JUHHQKRXVH�JDVHV�
� 5HFDOFXODWLRQ�RI�1�2 HPLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ������������������������EDVHG�RQ�WKHPHWKRG�IRU������������DQG������������\HDUV�WKDW�ZHUH�UHFDOFXODWHG�SULRU�WR�WKH�SUHYLRXV�VXEPLV�VLRQ��� 5HFDOFXODWLRQ�RI�&+� DQG�1�2 HPLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ�������������� 5HYLVLRQ�RI�+)&�HPLVVLRQV�IRU�WKH�\HDUV�����������EDVHG�RQ�LPSURYHG�DQDO\VLV�RI�GDWD�� 5HYLVLRQ�RI�6)� HPLVVLRQV�IRU�WKH�\HDUV�����������EDVHG�RQ�LPSURYHG�DQDO\VLV�RI�GDWD�
)RU�SUHFXUVRU�JDVHV�WKH�IROORZLQJ�FKDQJHV�ZHUH�PDGH�
� 5HFDOFXODWLRQ�RI�WKH�12[ HPLVVLRQV�IURP�LQODQG�QDYLJDWLRQ�EDVHG�RQ� LPSURYHG�HPLVVLRQ�IDFWRUV������������� 5HFDOFXODWLRQ�RI�12[ HPLVVLRQV�IURP�VPDOO�VWDWLRQDU\�FRPEXVWLRQ�VRXUFHV��OHVV�WKDQ����0:��IRUWKH�\HDUV������������������DQG������EDVHG�RQ�QHZ�HPLVVLRQ�IDFWRUV�

������� 6RXUFH�DOORFDWLRQ
,Q�WKLV�VXEPLVVLRQ�WKH�VRXUFH�DOORFDWLRQ�ZDV�LPSURYHG�LQ�WKH�IROORZLQJ�FDVHV�� :DVWH� 7KH�'XWFK�3(5�XVHV�DPELJXRXV�VRXUFH�GHVFULSWLRQV�IRU�WKH�ZDVWH� VHFWRU�DQG� WKHVH�KDYHFKDQJHG� RYHU� WLPH��7KHUHIRUH� WKH� DOORFDWLRQ� RI� WKHVH� VRXUFHV� LV� VXEMHFW� WR� LQWHUSUHWDWLRQ�� ,Q� WKH1,5������DQ�DOORFDWLRQ�ZDV�VHOHFWHG�EDVHG�RQ�WKH�VRXUFH�GHVFULSWLRQV�IRU������� ,Q�GRLQJ�VR� WKHWUHQG�LQ��'�UHPDLQV�XQVDWLVIDFWRU\��EXW�JLYHQ�WKH�FXUUHQW�GDWDVHW�LQ�WKH�3(5�ZH�FRQFOXGH�WKDW�ZHFDQ�QRW�LPSURYH�WKH�WUHQG�XQWLO�D�UHYLVHG�GDWDVHW�KDV�EHHQ�FDOFXODWHG�E\�WKH�7DVN�)RUFH�(1,1$�� 2WKHU�IXHOV�LQ�IXHO�FRPEXVWLRQ� ,Q�WKH�1,5������WKH�FRPEXVWLRQ�HPLVVLRQV�ZLWK�QR�RU�LQFRPSOHWHDFWLYLW\�GDWD�ZHUH�DOORFDWHG�WR�WKH�FDWHJRU\�µ2WKHU�IXHOV¶� 7KH�DOORFDWLRQ�RI�HPLVVLRQV�RI�GHULYHG



5(&$/&8/$7,216�������������������������������������1HWKHUODQGV�1,5������������������������������������5,90�5HSRUW����������

����

IXHOV�DQG�/3*�WR�WKH�FDWHJRULHV�OLTXLG��VROLG�DQG�JDVHRXV�IRVVLO�IXHOV�ZDV�GRQH�PDQXDOO\��:H�GLV�FRYHUHG�VRPH�IODZV�LQ�WKH�DOORFDWLRQ�RI�/3*�ODVW�\HDU��QRW�DOO�/3*�ZDV�DOORFDWHG�XQGHU�OLTXLG�IX�HOV��7KHUHIRUH��WKH�IXHO�VSOLW�ZDV�LPSURYHG�LQ�WKLV�1,5�������XVLQJ�D�VWDQGDUG�TXHU\�LQ�WKH�GDWD�EDVH��,Q�WKLV�ZD\�ZH�HVWDEOLVKHG�D�XQLIRUP�IXHO�VSOLW��XVLQJ�WKH�VDPH�UXOHV��IRU�DOO�\HDUV��DQ�DFWLRQWKDW�OHG�WR�VKLIWV�LQ�WKH�IXHO�DOORFDWLRQ��HVSHFLDOO\�IRU�OLTXLGV��GXH�WR�/3*��DQG�VROLGV��GXH�WR�GH�ULYHG�JDVHV��FRPSDUHG�WR�ODVW�VXEPLVVLRQ��VHH�DOVR�6HFWLRQ�������� ,QGXVWULDO�SURFHVVHV��7KH�HPLVVLRQV�IURP�LQGXVWULDO�SURFHVVHV�IRU�WKH�\HDUV������DQG������ZHUHIRU�1,5������SURYLGHG�ZLWK� WKH�QHZHVW� VRXUFH� FRGHV� �DV�XVHG� IRU� WKH� \HDUV������� ������ ������������7KHUHIRUH�WKH�DOORFDWLRQ�RI�WKH�HPLVVLRQ�WR�VHFWRU���IRU�WKHVH�\HDUV�LV�QRZ�LQ�IXOO\�FRQVLV�WHQW�ZLWK� WKH�DOORFDWLRQ�IRU� WKH�\HDUV������DQG�������DQG������WR�������7KH�XVH�RI� WKH�QHZ�UH�SRUWLQJ�FRGHV�DOVR�LQIOXHQFHG�WKH�HPLVVLRQV�LQ��'��VLQFH�SURFHVV�HPLVVLRQV�IURP�ZDVWH�UHF\FOLQJLQGXVWULHV�ZHUH�HUURQHRXVO\�DOORFDWHG��PDQXDOO\��WR��$�LQ�WKH�SUHYLRXV�VXEPLVVLRQ�

������� (UURU�FRUUHFWLRQV
:KLOH�UHDOORFDWLQJ�WKH�HPLVVLRQV�ZH�GHWHFWHG�D�IHZ�HUURUV�GXH�WR�WKH�SUHYLRXV�GDWD�WUDQVIHU�IURP�WKH3(5�WR� WKH�&5)��)XUWKHUPRUH�� WKH�7DVN�)RUFHV�GHWHFWHG�VRPH�HUURUV��$IWHU� UHPRYLQJ� WKH�HUURUV��DOOHPLVVLRQV�ZHUH�DOORFDWHG�WR�WKH�DSSURSULDWH�&5)��VXE�FDWHJRULHV��7KHVH�DFWLRQV�DOVR�OHG�WR�FKDQJHV�LQHPLVVLRQV�SHU�FDWHJRU\�DQG�LQ�QDWLRQDO�WRWDO�HPLVVLRQV��7KH�PRVW�REYLRXV�HUURU�FRUUHFWLRQV�ZHUH�� 5HPRYDO�RI�GRXEOH�FRXQWLQJ�IRU�&2� LQ�FDWHJRU\��*�µ,QGXVWULDO�SURFHVVHV¶� �GHVXOSKXULVDWLRQ�RIIOXH�JDV���������
� &2� HPLVVLRQV�IURP�)XHO�FRPEXVWLRQ�LQ���$�I�������������������DQG������WR�������� &2� HPLVVLRQV�LQ�(QHUJ\�LQGXVWULHV���$����������� &RUUHFWHG�GDWD�LQ�WKH�&5)�)HHGVWRFN�7DEOH��$G�IRU�������DQG������WR�������UHODWHG�WR�GLIIHUHQWGHILQLWLRQV�RI�QRQ�HQHUJHWLF�XVH�RI�FRDO�DQG�FRNHV�LQ�WKH�LURQ�DQG�VWHHO�VHFWRU�� $OO�GDWD�VHWV�IRU������������WR������ZHUH�FKHFNHG�IRU�SRVVLEOH�LQFRUUHFW�DWWULEXWLRQ�RI�&2� IURPFRPEXVWLRQ�RI�ELRPDVV�IXHOV�WR�HPLVVLRQV�LQFOXGHG�LQ�WKH�QDWLRQDO�WRWDO�� 1�2 IURP�DJULFXOWXUDO�VRLOV�������DQG�������
7KH�ODVW�DFWLRQ�RQ�&2� HPLVVLRQV�IURP�ELRPDVV�FRPEXVWLRQ�VRXUFHV�OHG�WR�D�FKDQJH�LQ�WKH�&2� HPLV�VLRQV�IURP�ELRPDVV�IRU�VHYHUDO�\HDUV�DV�SUHVHQWHG�LQ�7DEOH������ 7KH�&2� HPLVVLRQV�LQFOXGHG�LQ�WKHQDWLRQDO�WRWDO�ZHUH�PRGLILHG�E\�DQ�HTXDO�EXW�RSSRVLWH�DPRXQW�
7DEOH�������&RPSDULVRQ�RI�&2� HPLVVLRQV�IURP�ELRPDVV�LQ�WKH�1,5������DQG�1,5�������LQ�7J�

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1,5����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1,5����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
'LIIHUHQFH ���� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1RWH��7KH�&2� HPLVVLRQV�LQFOXGHG�LQ�WKH�QDWLRQDO�WRWDO�ZHUH�PRGLILHG�E\�DQ�HTXDO�EXW�RSSRVLWH�DPRXQW�

7KH�ODVW�PHQWLRQHG�DFWLRQ�KDG�DQ�HIIHFW�RQ�WKH�&2� HPLVVLRQV�LQ��$��DQG��$���DQG��'�DQG�DOVR�OHG�WRD GHFUHDVH�LQ�&2��HPLVVLRQV�FRPSDUHG�WR�WKRVH�UHSRUWHG�E\�.RFK�HW�DO������� 7KH�GLIIHUHQFHV�DPRXQWWR�DERXW�D�KDOI�0WRQ������7J�IRU�����������7J�IRU�����������7J�IRU�����������7J�IRU������DQG�����7JIRU�������:H�FRQFOXGH�WKDW�IXUWKHU�VWXG\�LQWR�WKH��ELRPDVV��GDWD�LQ�ZDVWH�FRPEXVWLRQ��UHSRUWHG�XQGHU�$��LV�QHFHVVDU\�WR�ILQDOLVH�WKH�&2� IURP�ELRPDVV�GDWD�)URP������RQZDUGV�WKH�LURQ�DQG�VWHHO�LQGXVWU\�UHSRUWHG�FRNHV�DQG�FRDO�XVH�SDUWO\�DV�ILQDO�QRQ�HQHUJHWLF�XVH�DQG�SDUWO\�DV�LQSXW�IRU�WUDQVIRUPDWLRQV��)RU�WKH�\HDUV�SULRU�WR�������D�ODUJHU�SRUWLRQ�RIWKH�IXHO�XVH�ZDV�UHSRUWHG�DV�ILQDO�HQHUJHWLF�XVH��'HWDLOHG�DQDO\VLV�RI�WKH������GDWD�OHG�WR�WKH�FRQFOX�VLRQ�WKDW� WKLV� µQHZ¶�GHILQLWLRQ�IRU� WKH�HQHUJ\�XVH�QRQ�HQHUJ\�XVH�VSOLW�ZDV�DFFLGHQWDOO\�DOVR�XVHG� LQ������7R�DFKLHYH�D�FRQVLVWHQW�WLPH�VHULHV�ZH�UHLQWHUSUHWHG�WKH�FRDO�DQG�FRNHV�ILJXUHV�IURP�WKH�QDWLRQDOHQHUJ\� VWDWLVWLFV� DFFRUGLQJ� WR� WKH� ROG� GHILQLWLRQ�� 7KH� FRQVHTXHQFHV� RI� WKHVH� FKDQJHV� IRU� WKH� QRQ�HQHUJ\�XVH�RI�HQHUJ\��IHHGVWRFNV��LQ�WDEOH��$G�FRPSDUHG�WR�WKH�SUHYLRXV�1,5�DUH�LOOXVWUDWHG�LQ�7DEOH�����
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7DEOH�������&RPSDULVRQ�RI�QRQ�HQHUJ\�XVH��IHHGVWRFN��XVHG�LQ�WKH�1,5������DQG�1,5�������LQ�3-�
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

1,5�����
&RDO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
&RNH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
7RWDO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1,5�����
&RDO ��� ��� ��� ��� ��� ��� ��� ��� ��� 1( 1(
&RNH ��� ��� ��� ��� ���� ��� ��� ��� ��� 1( 1(
7RWDO ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
'LIIHUHQFHV
&RDO �� �� �� �� ����� �� �� �� ��
&RNH �� �� �� �� ���� �� �� �� ��
7RWDO �� �� �� �� ����� �� �� �� �� ���� ����
1RWH��2QO\�IXHOV�IRU�ZKLFK�UHFDOFXODWLRQV�KDYH�EHHQ�SHUIRUPHG�DUH�UHSRUWHG�

����� ,PSOLFDWLRQV�IRU�HPLVVLRQ�OHYHOV
7KLV�VHFWLRQ�RXWOLQHV�WKH�LPSOLFDWLRQV�RI�WKH�GLIIHUHQW�LPSURYHPHQWV��DV�GHVFULEHG�LQ�6HFWLRQ�������IRUWKH�HPLVVLRQ�OHYHOV�RYHU�WLPH��7DEOH������HODERUDWHV�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�VXEPLVVLRQV�IURP�ODVW\HDU�DQG�WKH�FXUUHQW�1,5�RQ�OHYHO�RI�WKH�GLIIHUHQW�JUHHQKRXVH�JDVHV��0RUH�GHWDLOHG�H[SODQDWLRQV�DUHHODERUDWHG�LQ�WKH�VHFWRUDO�&KDSWHUV���WR���
7DEOH�������'LIIHUHQFHV�EHWZHHQ�1,5������DQG�1,5������IRU�����������GXH�WR�UHFDOFXODWLRQV
*DV 6RXUFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&2� >7J@ 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
,QFO��/8&) 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

'LIIHUHQFH ����� ���� ���� ���� ���� ����� ���� ����� ����� ����� ����
&2� >7J@ 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
([FO��/8&) 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

'LIIHUHQFH ����� ���� ���� ���� ���� ����� ���� ����� ����� ����� ����
&+� >*J@ 1,5����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���

1,5����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���
'LIIHUHQFH ���� ���� ����� ���� ���� ���� ���� ����� ���� ���� ����

1�2 >*J@ 1,5����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
1,5����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
'LIIHUHQFH ���� ������ ����� ����� ����� ���� ������ ������ ����� ���� �����

3)&V�>0J@ 1,5����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
1,5����� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
'LIIHUHQFH ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

+)&V�>0J@ 1,5����� ��� ��� ��� ��� ��� ��� ��� ���� ���� ���� ����
1,5����� ��� ��� ��� ��� ��� ��� ���� ���� ���� ���� ����
'LIIHUHQFH ���� ������ ���� ���� ����� ���� ����� ���� ���� ���� �����

6)� >0J@ 1,5����� ��� ��� ��� ��� ��� ���� ���� ���� ���� ���� ����
1,5����� ��� ��� ��� ��� ��� ���� ���� ���� ���� ���� ����
'LIIHUHQFH ���� ���� ���� ���� ���� ������ ������ ������ ������ ������ ������

7RWDO 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
>7J�&2��HT�@ 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
,QFO��/8&) 'LIIHUHQFH ����� ����� ����� ����� ����� ����� ������ ������ ������ ����� ����
7RWDO� 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
>7J�&2��HT@ 1,5����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
([FO��/8&) 'LIIHUHQFH ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����
1RWH��EDVH�\HDU�YDOXHV�DUH�LQGLFDWHG�LQ�EROG�
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������� 5HFDOFXODWLRQ�RI�EDVH�\HDU�DQG��QRZ�ILQDO��\HDU�����
%DVH�\HDU�������IRU�&2�� &+� DQG�1�2 DQG������IRU�)�JDVHV�
7KH�WRWDO�&2��HT��HPLVVLRQV�LQ�WKH�EDVH�\HDU������GHFUHDVHG�E\�����7J�&2��HT�RU������FRPSDUHG�WRODVW�VXEPLVVLRQ��7KLV�GHFUHDVH�FDQ�EH�H[SODLQHG�E\� WKH�IROORZLQJ�PRVW� UHOHYDQW�FKDQJHV��DOO� LQ�&2�HTXLYDOHQW��� )RU�&2�� �����7J�LQ�WKH�FDWHJRU\�(QHUJ\���$��PDLQO\�GXH�WR�HUURU�FRUUHFWLRQ�LQ��$��DQG�UHDOORFD�WLRQ�WR�:DVWH�����������7J�LQ�:DVWH���'��RQ�WKH�EDVLV�RI�LPSURYHG�DOORFDWLRQ�RI�IXHO�UHODWHG�HPLV�VLRQV��DQG������7J�LQ�,QGXVWULDO�SURFHVVHV���*��GXH�WR�UHPRYDO�RI�GRXEOH�FRXQWLQJ�� )RU�RWKHU�JDVHV�WKH�FKDQJHV�DUH�YHU\�VPDOO� ������ 7J�IRU�&+� LQ�(QHUJ\���$��DQG�:DVWH�����DQG������7J�IRU�1�2 LQ�$JULFXOWXUDO�6RLOV���%��GXH�WR�HUURU�FRUUHFWLRQV�7KH�FKDQJHV�IRU�)�JDVHV�LQ�������WKH�EDVH�\HDU�IRU�WKH�)�JDV�HPLVVLRQV��GXH�WR�UHFDOFXODWLRQV�DUH�YHU\PLQRU��URXQGHG�����7J�&2��HT����������7J�IRU�+)&V�DQG��������7J�IRU�6)� HPLVVLRQV��,PSURYHG�GDWDDQG�FKDQJHV�LQ�VRXUFH�DOORFDWLRQ�FDQ�H[SODLQ�WKH�UHPDLQGHU�RI�WKH�GLIIHUHQFHV�LQ�HPLVVLRQV�
<HDU�������QRZ�ILQDO�GDWD
7KH�GDWD�IRU������DUH�QRZ�µILQDO¶��LQ�WKH�SUHYLRXV�VXEPLVVLRQ�WKH\�ZHUH�SDUWO\�EDVHG�RQ�SUHOLPLQDU\VWDWLVWLFV��7KH� LQFUHDVH� LQ� WKH� WRWDO�&2��HT��HPLVVLRQV� IRU������ZDV�����7J�&2��HT�RU��������FRP�SDUHG�WR�ODVW�VXEPLVVLRQ��)RU�WKH�ILQDOLVDWLRQ�RI�WKH������ILJXUHV�D�GLIIHUHQW�HVWLPDWLRQ�PHWKRG�LV�XVHGZKLFK�LPSOLFLWO\�OHDGV�WR�FKDQJHV�LQ�HPLVVLRQ�GDWD�7KH�PDLQ�FKDQJHV�DUH��DOO�LQ�&2� HTXLYDOHQW��� )RU�&2� � �����7J�LQ�(QHUJ\���$��GXH�WR�WKH�XVH�RI�ILQDO�HQHUJ\�VWDWLVWLFV�������7J�LQ�,QGXVWU\����GXH WR�UHDOORFDWLRQ�WR�(QHUJ\���$���DQG������7J�LQ�:DVWH�����GXH�WR�UHDOORFDWLRQ�WR�(QHUJ\���$��� )RU�&+� � ������7J�LQ�(QHUJ\�����PDLQO\�GXH�ILQDOLVDWLRQ�RI��%���������7J�LQ�,QGXVWU\�����������7J� LQ� $JULFXOWXUH� ��$� (QWHULF� IHUPHQWDWLRQ�� EDVHG� RQ� ILQDO� DJULFXOWXUDO� VWDWLVWLFV�� ������ 7J� LQ:DVWH������PDLQO\�EDVHG�RQ�ILQDO�ILJXUHV�IRU�:DVWHZDWHU�KDQGOLQJ���%��DQG�:DVWH�GLVSRVDO���$��� )RU�1�2��� ����7J�PDLQO\�GXH�WKH�ILQDOLVDWLRQ�RI�WKH�DJULFXOWXUDO�VRLO�HPLVVLRQV���'��� )RU�+)&V�DQG�6)�� ������7J�DQG�������7J��UHVSHFWLYHO\��GXH�WR�UHFDOFXODWLRQV

������� 5HFDOFXODWLRQ�RI�RWKHU�\HDUV�JDVHV
<HDUV����������
7KH�GHFUHDVH�LQ�WKH�WRWDO�&2��HT��HPLVVLRQV�LQ������WR������FRPSDUHG�WR�WKH�ODVW�VXEPLVVLRQ�DPRXQWVWR���������������DQG�����7J�&2��HT�RU���������������DQG�������UHVSHFWLYHO\��$V�FDQ�EH�FRQFOXGHG�IURP7DEOH�������WKH�JDVHV�1�2 DQG�+)&V�DOPRVW�FRPSOHWHO\�DFFRXQW�IRU� WKHVH�FKDQJHV��)RU� WKHVH�\HDUV�WKH�HPLVVLRQV�IURP�QLWULF�DFLG�SURGXFWLRQ���%���ZHUH�UHFDOFXODWHG�DFFRUGLQJ�WKH�PHWKRG�XVHG�SUHYL�RXVO\�IRU�WKH�RWKHU�\HDUV��7KH�+)&V�HPLVVLRQV�ZHUH�UHFDOFXODWHG�ZLWK�LPSURYHG�FRQVXPSWLRQ�GDWD�SHUDSSOLFDWLRQ��)RU������WKH�UHFDOFXODWLRQ�RI�WKH�&+� HPLVVLRQ�IURP�ZDVWHZDWHU�KDQGOLQJ���%��DOVR�FRQ�WULEXWHG�WR�WKH�GHFUHDVH�LQ�WRWDO�HPLVVLRQV�
<HDU�����
7KH�GHFUHDVH�LQ�WKH�WRWDO�&2��HT��HPLVVLRQV�LQ������ZDV�����7J�&2��HT�RU�������FRPSDUHG�WR�WKH�ODVWVXEPLVVLRQ��&2� HPLVVLRQV� GHFUHDVHG� E\� ����7J� GXH� WR� HUURU� FRUUHFWLRQ� LQ�(QHUJ\� ��$����&+� DQG1�2 HPLVVLRQV�GLG�QRW�FKDQJH�
<HDUV����������
7KH�GHFUHDVH�LQ�WKH�WRWDO�&2��HT��HPLVVLRQV�LQ������WR������FRPSDUHG�WR�ODVW�VXEPLVVLRQ�DPRXQWV�WR���� ����������DQG�����7J�&2��HT�RU�������������������DQG�������UHVSHFWLYHO\��7KH�PDLQ�FKDQJHV�DUH�DOO�LQ�&2� HTXLYDOHQW��
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� &2� HPLVVLRQV�FKDQJHG�GXH�WR�UHDOORFDWLRQ�RI�HPLVVLRQV�WKDQNV�WR�LPSURYHG�IXHO�W\SH�LGHQWLILFD�WLRQ�DQG�WKH�XVH�RI�WKH�QHZHVW�UHSRUWLQJ�FRGHV��PRVWO\�IURP��$��WR��'��DQG�HUURU�FRUUHFWLRQV�IURPWKH�SUHYLRXV�VXEPLVVLRQ� �VXFK�DV� LQ��$�I� LQ������DQG������ ������7J��DQG��$�J� IRU������ �����7J���� &+� HPLVVLRQV�FKDQJHG�LQ������DQG������GXH�WR�UHFDOFXODWLRQV�LQ�:DVWHZDWHU�KDQGOLQJ���%��DQGDQ�HUURU�FRUUHFWLRQ�LQ��$��LQ�������)RU������D�PLQRU�HUURU�ZDV�FRUUHFWHG�� 1�2 HPLVVLRQV�IURP�1LWULF�DFLG�SURGXFWLRQ� >�%�@�ZHUH�UHFDOFXODWHG� IRU� WKH�\HDUV������WR�����DFFRUGLQJ�WKH�PHWKRG�XVHG�IRU�WKH�RWKHU�\HDUV��)RU������D�PLQRU�HUURU�ZDV�FRUUHFWHG�� +)&V�DQG�6)� HPLVVLRQV�WKDW�ZHUH�DOVR�UHFDOFXODWHG�DFFRUGLQJ� WR� WKH�PHWKRG�XVHG�IRU�WKH�RWKHU\HDUV�

����� ,PSOLFDWLRQV�IRU�HPLVVLRQ�WUHQGV��LQFOXGLQJ�WLPH�VHULHVFRQVLVWHQF\
7KH�UHFDOFXODWLRQV��LQ�JHQHUDO��DFFRXQW�IRU�DQ�LPSURYHPHQW�LQ�WKH�RYHUDOO�HPLVVLRQ�WUHQG��'DWD�IRU�DOOJUHHQKRXVH�JDVHV�IRU�WKH�\HDUV�������DQG������WR������DUH�QRZ�FRQVLVWHQW�LQ�PHWKRGRORJ\�DQG�DOORFD�WLRQ��7KH�GLIIHUHQFHV�LQ�QDWLRQDO� WRWDO�HPLVVLRQV�SHU�FRPSRXQG�DUH�SUHVHQWHG�LQ�7DEOH������IRU�HDFK\HDU�LQ�WKH�SHULRG������WR�������7KH�FKDQJH�LQ�WKH�����������WUHQG�IRU�WKH�JUHHQKRXVH�JDV�HPLVVLRQVFRPSDUHG�WR�WKH�SUHYLRXV�VXEPLVVLRQ�LV�SUHVHQWHG�LQ�7DEOH������ )URP�WKLV�WDEOH�LW�FDQ�EH�FRQFOXGHGWKDW�GXH�WR�UHFDOFXODWLRQV�WKH�WUHQG�LQ�WKH�WRWDO�QDWLRQDO�HPLVVLRQV�LQFUHDVHG�E\������FRPSDUHG�WR�WKH1,5�������7KH�ODUJHVW�UHODWLYH�FKDQJHV�LQ�HPLVVLRQ�WUHQGV�DUH�REVHUYHG�IRU�1�2��+)&V�DQG�6)��

7DEOH�������'LIIHUHQFHV�EHWZHHQ�1,5������DQG�1,5������IRU�WKH�HPLVVLRQ�WUHQGV����������
7UHQG��DEVROXWH�FKDQJH� � 7UHQG����&RPSRXQG�>XQLW@

�1,5����� �1,5����� 'LIIHUHQFH � �1,5����� �1,5����� 'LIIHUHQFH
&2� >*J@��� ������ ������ ��� ���� ���� ����
&+� >*J@ ���� ���� � ������ ������ ����
1�2 >*J@ ��� ��� ���� � ���� ���� �����
+)&V�>0J@ ��� ��� ��� ������ ������ �����
3)&V�>0J@ ���� ���� � ������ ������ ����
6)� >0J@ ��� ��� ���� � ����� ����� ������
&2��HT��>*J@��� ����� ����� ��� � ���� ���� ����

���([FOXGLQJ�/8&)�

7KH�WUHQGV�IRU�DOO�JDVHV�IRU�DOO�\HDUV�RQ�D�PRUH�GHWDLOHG� OHYHO�FDQ�EH�IRXQG�LQ� WKH�&5)�ILOH� IRU������&5)�7DEOHV������ZKLFK�DUH�DOVR�UHSURGXFHG�LQ�$QQH[����� )XUWKHUPRUH��DGGLWLRQDO�LQIRUPDWLRQRQ�WKH�WUHQGV�LV�JLYHQ�LQ�WKH�VHFWRUDO�VHFWLRQV��$OWKRXJK�WKH�DOORFDWLRQ�RI�VRXUFHV�LV�XQLIRUP�GXH�WR�WKHDPELJXRXV�VRXUFH�GHVFULSWLRQV�DQG�GLIIHUHQFHV�LQ�GDWD�TXDOLW\��WKH�WUHQGV�RQ�WKH��VXE�VHFWRU�OHYHO�PD\VKRZ�PRUH�IOXFWXDWLRQV��7KH�\HDUV�����������ZHUH�QRW�UHFDOFXODWHG�FRPSOHWHO\��L�H��HLWKHU�QRW�RU�RQO\SDUWLDOO\�IRU��$����$��DQG��$����$���'���*�����DQG��%�DQG��'���HVSHFLDOO\�WKH�&2� HPLVVLRQV�GR�QRWPDWFK�WKH�RYHUDOO�WUHQG�
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����� 5HFDOFXODWLRQV��UHVSRQVH�WR�WKH�UHYLHZ�SURFHVV�DQGSODQQHG�LPSURYHPHQWV
������� 5HYLVHG�VRXUFH�DOORFDWLRQV
)RU�GRPHVWLF�SXUSRVHV��HPLVVLRQV�LQ�WKH�1HWKHUODQGV�DUH�JURXSHG�E\�WKH�VR�FDOOHG�7DUJHW�6HFWRUV�RQZKLFK�HQYLURQPHQWDO�SROLF\� LV� IRFXVHG��7KH� GHILQLWLRQ� RI� WKHVH� VHFWRUV� LV� SURYLGHG� LQ�2OLYLHU�HW�DO���������$Q�XSGDWHG�FRUUHVSRQGHQFH�WDEOH�IRU�HPLVVLRQV�IURP�7DUJHW�VHFWRUV�DQG�,3&&�VRXUFH�FDWHJR�ULHV�LV�SURYLGHG�LQ�7DEOH����� $V�D�IXUWKHU�VWHS�WRZDUGV�XQLIRUP�UHSRUWLQJ�DW�WKH�PRUH�GHWDLOHG�VRXUFHFDWHJRU\�OHYHO�RI�WKH�&RPPRQ�5HSRUWLQJ�)RUPDW��&5)���DOO�VXEFDWHJRULHV�DW� WKH�ORZHVW�DJJUHJDWLRQOHYHO� FXUUHQWO\�XVHG� IRU� UHSRUWLQJ� IRU� GRPHVWLF� SXUSRVHV� �VR�FDOOHG� UHSRUWLQJ� FRGHV� �LQ�'XWFK�� µUDS�FRGHV¶��KDYH�UHFHLYHG�DQ�DGGLWLRQDO�DWWULEXWH�µ,3&&�VXEVHFWRU¶��,Q�WKH�\HDU������WKH�UHSRUWLQJ�FRGHVXVHG�LQ�SDVW�\HDUV��ZHUH�UHYLVHG�LQ�RUGHU�WR�LPSURYH�WKH�OLQN�EHWZHHQ�1HWKHUODQGV¶�HPLVVLRQV�VRXUFHVDQG�,3&&�VXEVHFWRUV��%DVHG�RQ�WKHVH�QHZ�UHSRUWLQJ�FRGHV��LPSURYHPHQWV�RI�WKH�UHODWHG�UHSRUWLQJ�FRGHKDYH�EHHQ�PDGH�WR�WKH�,3&&�VHFWRU�FRUUHVSRQGHQFH�WDEOH��7KLV�ZDV�GRQH�WR�DFKLHYH�WKH�EHVW�SRVVLEOHFRPSOLDQFH�ZLWK� VRXUFH� FDWHJRU\� GHILQLWLRQV� LQ� WKH�5HYLVHG� ����� ,3&&�*XLGHOLQHV� ZLWKLQ� WKH� FRQ�VWUDLQWV�RI�ORZHVW�VXEVRXUFH�FDWHJRULHV�FXUUHQWO\�LGHQWLILHG��UHSRUWLQJ�FRGHV��LQ�WKH�1HWKHUODQGV¶�3RO�OXWDQW�(PLVVLRQ�5HJLVWHU��&RHQHQ�DQG�2OLYLHU��������$OO�HPLVVLRQ�GDWD�LQ�WKLV�VXEPLVVLRQ�IRU� WKH�\HDUV������������������������DQG������ZHUH�VXE�PLWWHG�WR�WKH�1HWKHUODQGV¶�(PLVVLRQ�5HJLVWUDWLRQ�V\VWHP�XVLQJ�WKH�XSGDWHG�VRXUFH�FRGHV��UHVXOWLQJ�LQ�DWRWDOO\�FRPSDUDEOH�VRXUFH�DOORFDWLRQ�LQ�WKH�&5)�IRU�WKHVH�\HDUV��(VSHFLDOO\�IRU�&2���DQG�UHODWHG�FRP�EXVWLRQ�HPLVVLRQV���WKLV�UHVXOWHG�LQ�UHDOORFDWLRQV�EHWZHHQ�DQG�ZLWKLQ�FDWHJRULHV������DQG����PDLQO\�GXHWR� LPSURYHG�LGHQWLILFDWLRQ�RI�FRPEXVWLRQ��SURFHVV�DQG�ELRPDVV�HPLVVLRQV� LQ� WKH� LQYHQWRU\�GDWD� �VHHDOVR�6HFWLRQ�������)RU�WKH�\HDUV������DQG�������WKH�SURFHVV�HPLVVLRQV�LQ�LQGXVWU\�ZHUH�VXEPLWWHG�XVLQJ�WKH�XSGDWHGUDSFRGHV��UHVXOWLQJ�LQ�D�FKDQJH�LQ�DOORFDWLRQ�ZLWKLQ�WKHVH�FDWHJRULHV�DQG�HUURU�FRUUHFWLRQV�LQ�WKH�UHODWHGFRPEXVWLRQ�HPLVVLRQV�LQ�WKH�HQHUJ\�VHFWRU�7KH�KLVWRULF�LQYHQWRU\�GDWDVHWV�XVHG�IRU�UHSRUWLQJ�GDWD�IRU�WKH�����������SHULRG�ZHUH�RQO\�SDUWO\UHYLVHG�DQG�WKXV��WKH�RYHUDOO�VRXUFH�DOORFDWLRQ�GLG�QRW�FKDQJH�IRU�WKHVH�\HDUV��1HYHUWKHOHVV��D�GHWDLOHGIXHO�DOORFDWLRQ�IRU�&2��ZDV�PDGH�IRU�WKH�VXEVHFWRUV�ZLWKLQ�FDWHJRU\�2WKHU�VHFWRUV���$���IRU�WKH�\HDUV����������

������� &RPSOHWHQHVV�RI�VRXUFHV
7KH�1HWKHUODQGV� JUHHQKRXVH� JDV� HPLVVLRQ� LQYHQWRU\� LQFOXGHV� DOO� VRXUFHV� LGHQWLILHG� E\� WKH�5HYLVHG,3&&�*XLGHOLQHV�H[FHSW�IRU�WKH�IROORZLQJ�
� ,QGLUHFW�1�2 HPLVVLRQV�IURP�DWPRVSKHULF�GHSRVLWLRQ��FDWHJRU\��'��DUH�QRW�HVWLPDWHG�UHSRUWHG�� &2� HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV��FDWHJRU\��'��DUH�QRW�HVWLPDWHG�UHSRUWHG�� ,Q�DGGLWLRQ��LW�KDV�EHHQ�REVHUYHG�WKDW�&+� DQG�1�2 IURP�PDQXUH�RI�KRUVHV��FDWHJRU\��%��LV�PLVV�LQJ�GXH�WR�WKH�IDFW�WKDW�XQWLO�QRZ�QR�PDQXUH�SURGXFWLRQ�HVWLPDWHV�IURP�KRUVHV�DUH�EHLQJ�PDGH�DQGQR�HPLVVLRQ�IDFWRUV�IRU�WKLV�VRXUFH�FDWHJRU\�KDYH�EHHQ�GHILQHG�� &+� HPLVVLRQV�IURP�VRLOV�GHFHDVHG�LQ�WKH�ODVW����\HDUV�GXH�WR�GUDLQDJH�DQG�ORZHULQJ�RI�ZDWHU�WD�EOHV��WKHVH�HPLVVLRQV�KDYH�EHHQ�LQFOXGHG�LQ�WKH�QDWXUDO�WRWDO��VR�WKHUH�DUH�QR�QHW��SRVLWLYH��DQWKUR�SRJHQLF�HPLVVLRQV�� &+�� 1�2 DQG� RWKHU� QRQ�&2� HPLVVLRQV� IURP� LQWHUQDWLRQDO� EXQNHUV� KDYH� QRW� \HW� EHHQ� HVWL�PDWHG�UHSRUWHG��7KH� UHVXOWV�RI�D� VWXG\� LQ������ LQWR� WKHVH� HPLVVLRQV�ZLOO� EH� LPSOHPHQWHG� LQ� WKHQH[W�1,5�
7ZR�QHZ�VRXUFHV�ZHUH�LQWURGXFHG�LQ�WKH�'XWFK�(PLVVLRQ�LQYHQWRU\�LQ�������EXUQLQJ�RI�FDQGOHV�DQGVPRNLQJ�RI�FLJDUV��(PLVVLRQV�RI�1092&�DQG�PHWKDQH�HPLVVLRQV�DUH�LQFOXGHG�IRU�WKHVH�VRXUFHV�LQ�WKH&5)� IRU� DOO� \HDUV��)RU�GHWDLOV�RQ� VRXUFHV� UHSRUWHG� HOVHZKHUH�� VHH� WKH�&RPSOHWHQHVV�7DEOH� IRU�����OLVWHG�LQ�$QQH[����DQG�LQ�WKH�GRFXPHQWDWLRQ�ER[HV�LQ�WKH�&5)�ILOHV��
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$ VXUYH\�PDGH� WR�FKHFN� IRU�SRVVLEO\�XQLGHQWLILHG� VRXUFHV�RI�QRQ�&2� HPLVVLRQV� LQ� WKH�1HWKHU�ODQGV� VKRZHG� WKDW� VRPH� PLQRU� VRXUFHV� DUH� QRW� LQFOXGHG� LQ� WKH� SUHVHQW� JUHHQKRXVH� JDV� LQYHQWRU\�'+9��������
� &+�� QRWDEO\�ODUJH�VFDOH�FRPSRVW�SURGXFWLRQ�IURP�RUJDQLF�ZDVWH�DQG�ZDVWHZDWHU�WUHDWPHQW��WR�EHLQFOXGHG�ZKHQ�PRQLWRUHG�UHJXODUO\�� 1�2��QRWDEO\�ODUJH�VFDOH�FRPSRVW�SURGXFWLRQ�IURP�RUJDQLF�ZDVWH�DQG�ZDVWHZDWHU�WUHDWPHQW��WR�EHLQFOXGHG�ZKHQ�PRQLWRUHG�UHJXODUO\�� 3)&V�DQG�6)�� VRPH�PLQRU�VRXUFHV��WR�EH�LQFOXGHG�ZKHQ�PRQLWRUHG�UHJXODUO\�
7KHVH�VRXUFHV�PD\�EH�LQFOXGHG�DW�D�ODWHU�VWDJH��ZKHQ�LW�KDV�EHHQ�GHFLGHG�WR�PRQLWRU�WKHP�UHJXODUO\�
������� &KDQJHV�LQ�&5)�ILOHV�FRPSDUHG�WR�WKH�SUHYLRXV�VXEPLVVLRQ
7KH�WDEOHV�LQFOXGHG�LQ�WKH�$QQH[���UHSUHVHQW�WKH�SULQWHG�VXPPDU\�YHUVLRQ�RI� WKH������1HWKHUODQGV¶DQQXDO�VXEPLVVLRQ�RI�WKH�&5)�ILOHV�RI�LWV�JUHHQKRXVH�JDV�HPLVVLRQ�LQYHQWRU\�LQ�DFFRUGDQFH�ZLWK�WKH81)&&&�DQG�WKH�(XURSHDQ�8QLRQ¶V�*UHHQKRXVH�*DV�0RQLWRULQJ�0HFKDQLVP��7KHVH�LQFOXGH�
� ,3&&�6XPPDU\�7DEOHV��$�IRU�WKH�EDVH�\HDUV������DQG�������DQG�IRU�WKH�ODVW�WZR�\HDUV�������DQGSUHOLPLQDU\��������&5)�6XPPDULHV����� 7UHQG�7DEOHV����IRU�HDFK�JDV�LQGLYLGXDOO\�DQG�IRU�DOO�JDVHV�DQG�VRXUFH�LQ�&2��HT���LV�LQFOXGHG�LQWKH�ILOH�1HWKHUODQGV���VXEPLVVLRQ������Y������������[OV��� 7UHQG�7DEOHV����IRU�SUHFXUVRU�JDVHV��LQ�ILOH�1HWKHUODQGV���VXEPLVVLRQ������Y������������[OV��� 5HFDOFXODWLRQ�7DEOHV�DQG�([SODQDWLRQ�7DEOH���D�DQG���E�IRU�EDVH�\HDUV�����������
&RPSOHWHQHVV�7DEOH���IRU������KDV�EHHQ�LQFOXGHG�LQ�$QQH[��� 7KH�ODUJHVW�FKDQJHV�DUH��VHH�FRS\�RIUHFDOFXODWLRQ�FKHFNOLVW�EHORZ��
� 'DWD�IRU������DQG������ZHUH�XSGDWHG�������GDWD�ZHUH�SUHOLPLQDU\�LQ�WKH�SUHYLRXV�VXEPLVVLRQ��� 'DWD�IRU������KDYH�EHHQ�DGGHG��DOO�ILJXUHV�IRU������DUH�SUHOLPLQDU\�GDWD��� 'DWD�IRU�����������ZHUH�XSGDWHG�DFFRUGLQJ�WR�WKH�ODWHVW�GDWD�DQG�PHWKRGRORJ\��6HH�DOVR�6HFWLRQV���� WR��������LQFOXGLQJ�FKDQJHV�DQQRXQFHG�LQ�WKH�SUHYLRXV�WKUHH�LQYHQWRU\�UHSRUWV�� 0RUH�GHWDLOHG�GDWD�KDYH�DOVR�EHHQ�DGGHG�WR�WKH�VHW�RI�&5)�ILOHV�WKDW�DFFRPSDQ\�WKLV�UHSRUW�

- )RU�IXHO�FRPEXVWLRQ��,3&&�FDWHJRU\��$��LQ�SDUWLFXODU��WKH�VSOLW�RI�WKH�HPLVVLRQ�GDWD�SHU�VHFWRUE\�IXHO�W\SH�ZDV�XQLIRUPHG�LQ�WKH�\HDUV������������WR������DQG�LPSURYHG�IRU�WKH�IRVVLO�IXHOW\SHV�VROLG��OLTXLG�DQG�JDVHRXV�IXHOV��)RU�WKH�\HDUV������WR������WKLV�FRXOG�QRW�EH�GRQH�WR�DODUJH�H[WHQW�GXH�WR�OLPLWHG�GHWDLO�LQ�WKH�UHSRUWV�RI�WKH�LQGLYLGXDO�FRPSDQLHV�WKDW�PDNH�XS�WKHODUJHVW�SDUW�RI�WKH�VRXUFH�FDWHJRULHV��$��DQG��$��- 7KH�IXHO�VSOLW�DQG�UHODWHG�HPLVVLRQV�LQ�2WKHU�VHFWRUV���$���DUH�LQFOXGHG�IRU�WKH�\HDUV������WR�����- &RUUHFWHG� GDWD� LQ� WKH�&5)�)HHGVWRFN�7DEOH� ��$�G�� IRU� ����� DQG� ����� WR� �����GXH� WR� QRQ�XQLIRUP�GHILQLWLRQV�RI�QRQ�HQHUJHWLF�XVH�RI�FRDO�- 5HYLVHG� GDWD� �LQFOXGLQJ� DGGLWLRQDO� LQIRUPDWLRQ�� IRU�:DVWHZDWHU� KDQGOLQJ� ��%�� IRU� WKH� WRWDOWLPH�VHULHV�- $GGLWLRQDO�LQIRUPDWLRQ�RQ�:DVWH�GLVSRVDO���$�DQG��&��� )RU�/8&)�VXEFDWHJRULHV���'��ZH�LQWURGXFHG�WKH�DPRXQWV�RI�OLPHVWRQH�DQG�GRORPLWH��EXW�WKH�FRU�UHVSRQGLQJ�HPLVVLRQ�HVWLPDWHV�IRU�&2� DUH�QRW�\HW�DYDLODEOH�� 7KH�&5)�GDWD�ZHUH� WUDQVSRVHG� LQWR�WKH�QHZ�&5)�ILOH� IRUPDW�DQG��GRLQJ�VR�� WKH�XVH�RI�QRWDWLRQNH\V�ZDV�XSGDWHG�DQG�FRPSOHWHG�
,Q�WKH�ILOHV�IRU������WR�������RQO\�GDWD�IRU�+)&V�DQG�1�2 IURP�QLWULF�DFLG�SURGXFWLRQ�DQG�ZDVWHZDWHUWUHDWPHQW�KDYH�EHHQ�FKDQJHG�GXH�WR�WKH�HDUOLHU�PHQWLRQHG�LPSURYHPHQWV�
6WDWXV�UHSRUWV�RQ�UHFDOFXODWLRQV
:H�KDYH�VXPPDULVHG�WKH�&5)�VWDWXV�UHSRUWV�RQ�UHFDOFXODWLRQV�EHORZ�IRU�\RXU�LQIRUPDWLRQ�
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5HFDOFXODWLRQV�IRU�����������
(QHUJ\ ,QG�3URFHVVHV 6ROYHQW�8VH /8&) $JULFXOWXUH :DVWH

&2� :$$5 21:$$5 21:$$5 21:$$5 21:$$5 21:$$5

&+� :$$5 21:$$5 21:$$5 21:$$5 21:$$5 21:$$5

1�2 :$$5 21:$$5 21:$$5 21:$$5 21:$$5 21:$$5

+)&V��3)&V��6)� :$$5

([SODQDWLRQV� :$$5 :$$5 21:$$5 21:$$5 21:$$5 21:$$5

5HFDOFXODWLRQ�WDEOHV�IRU�DOO�UHFDOFXODWHG�\HDUV�
:$$5

)XOO�&5)�IRU�WKH�UHFDOFXODWHG�EDVH�\HDU� :$$5

5
HF
DO
FX
OD
WLR
Q�

5HFDOFXODWLRQV�IRU������������������UHFDOFXODWLRQV�EDVHG�RQ�PRUH�GHWDLOHG�GDWD
(QHUJ\ ,QG�3URFHVVHV 6ROYHQW�8VH /8&) $JULFXOWXUH :DVWH

&2� :$$5 :$$5 21:$$5 21:$$5 21:$$5 :$$5

&+� :$$5 21:$$5 21:$$5 21:$$5 21:$$5 :$$5

1�2 :$$5 21:$$5 :$$5 21:$$5 :$$5 :$$5

+)&V��3)&V��6)� 21:$$5

([SODQDWLRQV� :$$5 :$$5 21:$$5 21:$$5 :$$5 :$$5

5HFDOFXODWLRQ�WDEOHV�IRU�DOO�UHFDOFXODWHG�\HDUV�
:$$5

)XOO�&5)�IRU�WKH�UHFDOFXODWHG�EDVH�\HDU� :$$5

5
HF
DO
FX
OD
WLR
Q�

5HFDOFXODWLRQV�IRU�������IXOO�UHFDOFXODWLRQ��VLQFH�SUHYLRXV�VWDWLVWLFV�GDWD�KDG�D�µSUHOLPLQDU\¶�VWDWXV�ZKLFK�LV�QRZ�FKDQJHG�WR�µILQDO¶�
(QHUJ\ ,QG�3URFHVVHV 6ROYHQW�8VH /8&) $JULFXOWXUH :DVWH

&2� :$$5 :$$5 :$$5 21:$$5 21:$$5 :$$5

&+� :$$5 :$$5 :$$5 21:$$5 :$$5 :$$5

1�2 :$$5 :$$5 :$$5 21:$$5 :$$5 :$$5

+)&V��3)&V��6)� :$$5

([SODQDWLRQV� :$$5 :$$5 :$$5 21:$$5 :$$5 :$$5

5HFDOFXODWLRQ�WDEOHV�IRU�DOO�UHFDOFXODWHG�\HDUV�
:$$5

)XOO�&5)�IRU�WKH�UHFDOFXODWHG�EDVH�\HDU� :$$5

5
HF
DO
FX
OD
WLR
Q�

������� &RPSOHWHQHVV�RI�WKH�&5)�ILOHV
$V�PHQWLRQHG�DERYH�� WKH�&5)� ILOHV� IRU������DQG�����������QRZ� DOVR� LQFOXGH� VHFWRUDO� EDFNJURXQGGDWD�IRU��$��)XHO�FRPEXVWLRQ��LQFOXGLQJ��$���(QHUJ\�LQGXVWULHV�DQG��$���0DQXIDFWXULQJ�LQGXVWULHV�L�H���WR�WKH�H[WHQW�WKDW�HPLVVLRQV�ZHUH�UHSRUWHG�LQ�WKH�YDULRXV�LQGXVWU\�VHFWRUV�LQ�WKH�QDWLRQDO�(PLVVLRQ5HJLVWUDWLRQ�V\VWHP�SHU�IXHO�W\SH��VROLG��OLTXLG�DQG�JDVHRXV�IRVVLO�IXHOV��'HULYHG�JDVHV��FRNH�RYHQ�JDV��EODVW� IXUQDFH�JDV�HWF���ZHUH� LQFOXGHG�XQGHU� µ6ROLG� IXHOV¶��(PLV�VLRQV�IURP�/3*��H[FHSW�IRU�7UDQVSRUW��ZHUH�LQFOXGHG�LQ�µ/LTXLG�IXHOV¶��7KH�HPLVVLRQV�QRW�UHSRUWHG�E\IXHO�W\SH�DUH�VXPPHG�DQG�UHSRUWHG�XQGHU�µ2WKHU�IXHOV¶��DV�LV�WRWDO�IXHO�FRQVXPSWLRQ�DVVRFLDWHG�ZLWKWKHVH�XQVSHFLILHG�HPLVVLRQV��7KLV�IUDFWLRQ�LQFUHDVHV�IURP�DERXW�����RI�IRVVLO�IXHO�UHODWHG�HPLVVLRQV�LQ���� WR�����LQ������������DQG�WR�����LQ�������L�H�� WKLV�SHUFHQWDJH�RI�&2� HPLVVLRQV�FRXOG�QRW�EHDOORFDWHG�WR�D�VSHFLILF�IXHO�W\SH��,Q�DGGLWLRQ��D�VSHFLDO�HIIRUW�ZDV�PDGH�WR�LQFOXGH�EDFNJURXQG�GDWD�IRUFDWHJRU\��%�:DVWHZDWHU�KDQGOLQJ�,Q�JHQHUDO��FRPSOHWHQHVV�RI�WKH�&5)�WDEOHV�LV�OLPLWHG�E\�WKH�SUHVHQW�OHYHO�RI�GHWDLO�RI�(5�,�GDWDVWRUDJH��LQ�SDUWLFXODU��IRU�,3&&�FDWHJRULHV��$����$��DQG����VHH�7DEOH��������7KHVH�DUH�WKH�VHFWRUV�WKDWDUH�ODUJHO\�UHSRUWHG�E\�LQGLYLGXDO�ILUPV�IRU�ZKLFK�WKH�OHYHO�RI�GHWDLO��FRPSOHWHQHVV�DQG�TXDOLW\�YDULHVFRQVLGHUDEO\��VHH�6HFWLRQ�����RQ�4XDOLW\�$VVXUDQFH���)RU�H[DPSOH�� LQ�FDVHV�ZKHUH�SRLQW�VRXUFHV�DUHUHSRUWHG�GLIIHUHQWO\��LQFRQVLVWHQW�IXHO�FRQVXPSWLRQ�ILJXUHV�DUH�DVVRFLDWHG�ZLWK�HPLVVLRQV�RI�&2�� &+�DQG�1�2��UHVSHFWLYHO\��,Q�WKRVH�FDVHV�LW�ZDV�GHFLGHG�WR�XVH�WKH�IXHO�GDWD�IRU�&2� LQ�WKH�&5)�WDEOHV�VLQFH�&2� LV�� E\� IDU�� WKH�PRVW� LPSRUWDQW� JDV� RI� WKH� WKUHH��$V� D� FRQVHTXHQFH�� KRZHYHU�� WKH� LPSOLHGHPLVVLRQ� IDFWRUV� IRU�&+� DQG�1�2 LQ� WKHVH� FDVHV�ZLOO� VKRZ� DQRWKHU� YDOXH� WKDQ� FRXOG� EH� FDOFXODWHGIURP�WKH�RULJLQDO�UHSRUWHG�DFWLYLW\�GDWD�
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&XUUHQWO\��IRU�3)&V�DQG�6)��QR�SRWHQWLDO�HPLVVLRQV�� �WRWDO�FRQVXPSWLRQ�GDWD��DUH�UHSRUWHG��7KLVLV� GXH� WR� WKH� OLPLWHG� QXPEHU� RI� FRPSDQLHV� IRU� ZKLFK� FXUUHQWO\� LQGLYLGXDO� FRQVXPSWLRQ� ILJXUHV� DUHDYDLODEOH� DQG�ZKLFK� DUH� QRZ� XVHG� IRU� HVWLPDWLQJ� DFWXDO� HPLVVLRQV� �VR�FDOOHG�&RQILGHQWLDO�%XVLQHVV,QIRUPDWLRQ���7KLV�UHSODFHV� WKH�XVH�RI�DJJUHJDWHG�ILJXUHV� IURP�WKH�DQQXDO� UHSRUW�E\�.30*�RQ�FRQ�VXPSWLRQ�RI�&)&V��KDORQV��+&)&V��+)&V��3)&V�DQG�6)�� 6RPH�RI�WKHVH�HQWULHV�DUH�WKHUHIRUH�ODEHOOHGµ&¶��EXW�SOHDVH�QRWH� WKDW�DV�D� UHVXOW�RI� WKH�&5)�VWUXFWXUH��PRVW�RI� WKH�VXPPHG� ILJXUHV� IRU�SRWHQWLDOHPLVVLRQV�RI�3)&V�DQG�6)� VKRZ�µ���¶��3OHDVH�DOVR�QRWH� WKDW�WKH�1HWKHUODQGV� LQWURGXFHG� WKH�VSHFLHVµ+)&�XQVSHFLILHG¶�DQG�µ3)&�XQVSHFLILHG¶�LQ�WKH�)�JDV�WDEOHV��DFFRPSDQLHG�E\�DQ�DYHUDJH�*:3�YDOXH�2QH�VKRXOG�SD\�DWWHQWLRQ�WR�WKLV�ZKHQ�H[WUDFWLQJ�&5)�GDWD�IRU�RWKHU�FDOFXODWLRQ�7DEOH������SURYLGHV�D�VXPPDU\�RI�WKH�FRPSOHWHQHVV�RI�WKH�&5)�ILOHV�SHU�,3&&�VRXUFH�FDWHJRU\�:KHUH� 
,()
� LV� LQFOXGHG��ERWK�HPLVVLRQV�DQG�DFWLYLW\�GDWD�ZHUH�SURYLGHG� LQ� WKH� VHFWRUDO�EDFNJURXQGWDEOHV��,Q�VRPH�FDVHV�FRQILGHQWLDOLW\��µ&¶��SURKLELWHG�WKLV��&RPSDUHG�WR�WKH�SUHYLRXV�VXEPLVVLRQ��FRP�SOHWHQHVV�RI�VHFWRUDO�EDFNJURXQG�WDEOHV�KDV�LPSURYHG�VXEVWDQWLDOO\��DV�ZDV�QRWHG�DERYH��7KH�VWLOO�OLP�LWHG� FRPSOHWHQHVV� IRU� WKH� \HDUV� ���������� LQ� VXEFDWHJRULHV� �$� �DOWKRXJK� D� IXHO� VSOLW� IRU� FDWHJRU\��$���ZDV� HVWDEOLVKHG�� DQG� �%� LV�PDLQO\� GXH� WR� IDFW� WKDW� �UHFDOFXODWHG� DQG� XSGDWHG�� GDWD� IRU� WKHVHVHFWRUV�DUH�QRW�\HW�DYDLODEOH�LQ�WKH�UHTXLUHG�IRUPDW�

������� 5HVSRQVH�WR�WKH�LVVXHV�UDLVHG�LQ�H[WHUQDO�UHYLHZV
$OWKRXJK�WKH�FRQWHQWV�RI�WKH�3(5�DV�D�ZKROH�KDV�QRW�EHHQ�VXEMHFWHG�WR�UHJXODU�H[WHUQDO�UHYLHZV��LQUHFHQW�\HDUV�D�QXPEHU�D�UHYLHZV�KDYH�EHHQ�FRQGXFWHG�RQ�WKH�JUHHQKRXVH�JDV�HPLVVLRQ�GDWD�DQG� WKH3(5�DV�1DWLRQDO�6\VWHP�IRU�FRPSLOLQJ�WKH�QDWLRQDO�JUHHQKRXVH�JDV�LQYHQWRU\��)RU�H[DPSOH�
� ,Q������8WUHFKW�8QLYHUVLW\�RQ� UHTXHVW�RI�5,90�UHYLHZHG� WKH�TXDOLW\�RI�DQQXDO� FDUERQ�GLR[LGHHPLVVLRQV�RI�WKH�3(5�DQG�WUHQG�DVVHVVPHQWV�PDGH�E\�5,90�IRU�LWV�DQQXDO�HYDOXDWLRQ�RI�HPLVVLRQWUHQGV� ZLWKLQ� WKH� IUDPHZRUN� RI� WKH� (QYLURQPHQWDO� %DODQFH� �7XUNHQEXUJ� DQG� 9DQ� GHU� 6OXLMV��������$V�D�UHVXOW�RI�WKHVH�UHYLHZV�RI�DQDO\VHV�PDGH�IRU�WKH�(QYLURQPHQWDO�%DODQFH� LW�ZDV�FRQ�FOXGHG�WKDW�PRUH�DWWHQWLRQ�VKRXOG�EH�JLYHQ�WR��D��GRFXPHQWDWLRQ�RI�PHWKRGRORJLHV��E��GRFXPHQWD�WLRQ�RI�GDWD�TXDOLW\�LQFOXGLQJ�XQFHUWDLQW\�HVWLPDWHV�DQG�F��D�ZLGHU�FRQVXOWDWLRQ�RI�H[SHUWV�WR�DQD�O\VH�WKH�XQFHUWDLQW\�LQ�WKH�GDWD�
� 2Q� UHTXHVW�RI� WKH�81)&&&�VHFUHWDULDW�� D�FRQVXOWDQW�GHVFULEHG�DQG�HYDOXDWHG� WKH� TXDOLW\� RI� WKH1HWKHUODQGV¶�SUHVHQW�1DWLRQDO�6\VWHP�IRU�FRPSLOLQJ� WKH�1DWLRQDO�*UHHQKRXVH�*DV�(PLVVLRQ� ,Q�YHQWRU\��0DUHFNRYD��������
,Q� DGGLWLRQ�� WKLV� \HDU�� IRU� WKH� ILUVW� WLPH��RUJDQLVDWLRQV� DQG� LQGLYLGXDOV� FRXOG�PDNH�FRPPHQWV� WR� WKHGUDIW�1,5��7KLV�SURFHVV�ZDV�RUJDQLVHG�E\�1RYHP�DQG�5,90��XVLQJ�WKH�VLWH�ZZZ�JUHHQKRXVHJDVHV�QO�GHYHORSHG�WR�LPSURYH�WKH�WUDQVSDUHQF\�RI�WKH�1DWLRQDO�6\VWHP��VHH�6HFWLRQ���������0RUH�WKDQ����SHU�VRQV�SURYLGHG�FRPPHQWV��VRPH�LQ�GHWDLO��VRPH�RQ�VSHFLDO�VXEMHFWV�DQG�VRPH�SURYLGHG�PRUH�JHQHUDOFRPPHQWV��$OWKRXJK�FRPPHQWV�ZHUH�UHFHLYHG�RQ�DOPRVW�DOO�FKDSWHUV��WKH�PDMRULW\�ZDV�UHODWHG�WR�HQ�HUJ\��2QO\�D�IHZ�FRPPHQWV�ZHUH�UHFHLYHG�IURP�SHRSOH�OLYLQJ�RXWVLGH�WKH�1HWKHUODQGV��$OO�FRPPHQWVZHUH� HYDOXDWHG�ZKHWKHU� �D�� WKH\� VKRXOG� UHVXOW� LQ�PRGLILFDWLRQV� RI� WKH� GUDIW� UHSRUW�� �E�� EH� OLVWHG� IRUIXUWKHU�GLVFXVVLRQ�RU��F��EH�UHMHFWHG��7KH�FRPPHQWV�GLG�FRQWULEXWH�WR�HOLPLQDWLRQ�RI�HUURUV�DQG�IXUWKHUFODULILFDWLRQ�RI�GHVFULSWLRQV�DQG�H[SODQDWLRQV�
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7DEOH������D��6XPPDU\�RI�FRPSOHWHQHVV�RI�WKH�&RPPRQ�5HSRUWLQJ�)RUPDW�ILOHV����������
*5((1+286(�*$6��&$7(*25,(6 ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
���(QHUJ\

$��)XHO�&RPEXVWLRQ�
����(QHUJ\�,QGXVWULHV ,()��� (0 (0 (0 (0 ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()���

����0DQXIDFWXULQJ�,QGXVWULHV�DQG��&RQVWUXFWLRQ��� ,()��� (0 (0 (0 (0 ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()���

����7UDQVSRUW ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,()
����2WKHU�6HFWRUV ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,()
����2WKHU (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0

%��)XJLWLYH�(PLVVLRQV�IURP�)XHOV
����6ROLG�)XHOV ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
����2LO�DQG�1DWXUDO�*DV ,()��� (0 (0 (0 (0 ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()���

����,QGXVWULDO�3URFHVVHV
$���0LQHUDO�3URGXFWV

����&HPHQW�3URGXFWLRQ� ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,()
����/LPHVWRQH�DQG��'RORPLWH�8VH ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(

%���&KHPLFDO�,QGXVWU\
����1LWULF�$FLG�3URGXFWLRQ� & & & & & & & & & & & &

&���0HWDO�3URGXFWLRQ
����,URQ�DQG�6WHHO�3URGXFWLRQ $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,(
����$OXPLQLXP�3URGXFWLRQ ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()���

'���2WKHU�3URGXFWLRQ ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
(���3URGXFWLRQ�RI�+DORFDUERQV�DQG�6)�

���%\�SURGXFW�(PLVVLRQV�+&)&����SURGXFWLRQ & & & & & & & & & & & &
)���&RQVXPSWLRQ�RI�+DORFDUERQV�DQG��6)�

���5HIULJHUDWLRQ & & & & & & & & & & & &
���)RDP�%ORZLQJ & & & & & & & & & & & &
���2WKHU (0��� (0��� (0��� (0��� (0��� (0��� (0��� (0��� (0��� (0��� (0��� (0���

*���2WKHU� (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0
����6ROYHQW�DQG�2WKHU�3URGXFW�8VH ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,()
����$JULFXOWXUH

$���(QWHULF�)HUPHQWDWLRQ ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,()
%���0DQXUH�0DQDJHPHQW ,()��� ,()���� ,()���� ,()���� ,()���� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()���

&���5LFH�&XOWLYDWLRQ 12 12 12 12 12 12 12 12 12 12 12 12
'���$JULFXOWXUDO�6RLOV

6\QWKHWLF�)HUWLOL]HUV ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,()
$QLPDO�:DVWHV�$SSOLHG�WR�6RLOV ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,()
1�IL[LQJ�&URSV ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,()
&URS�5HVLGXH 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1(
&XOWLYDWLRQ�RI�+LVWRVROV ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(���

������������$QLPDO�3URGXFWLRQ ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,()
$WPRVSKHULF�'HSRVLWLRQ 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1(
1LWURJHQ�/HDFKLQJ�DQG�5XQ�RII ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(���

�������������%DFNJURXQG�DJULFXOWXUDO�VRLOV (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0
(���3UHVFULEHG�%XUQLQJ�RI�6DYDQQDV 12 12 12 12 12 12 12 12 12 12 12 12
)���)LHOG�%XUQLQJ�RI�$JULFXOWXUDO�5HVLGXHV 12 12 12 12 12 12 12 12 12 12 12 12
*���2WKHU� 12 12 12 12 12 12 12 12 12 12 12 12

����/DQG�8VH�&KDQJH�DQG�)RUHVWU\
���������$���&KDQJHV�LQ�)RUHVW�DQG�2WKHU�:RRG\�%LRPDVV�6WRFNV ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,()

%���)RUHVW�DQG�*UDVVODQG�&RQYHUVLRQ 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(���

&���$EDQGRQPHQW�RI�0DQDJHG�/DQGV 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(���

'���&2��(PLVVLRQV�DQG�5HPRYDOV�IURP�6RLO 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(���

(���2WKHU� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(��� 1(���

����:DVWH
$���6ROLG�:DVWH�'LVSRVDO�RQ�/DQG ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,()
%���:DVWHZDWHU�+DQGOLQJ

:DVWHZDWHU�6OXGJH (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0
1�2�IURP�KXPDQ�VHZDJH ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(��� ,(���

&���:DVWH�,QFLQHUDWLRQ $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,(
'���2WKHU (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0

����2WKHU
6ROYHQWV�DQG�RWKHU�SURGXFW�XVH (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0
3ROOXWHG�VXUIDFH�ZDWHU (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0

,QWHUQDWLRQDO�%XQNHUV
$YLDWLRQ ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()���

0DULQH ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()���

0XOWLODWHUDO�2SHUDWLRQV 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1( 1()RU�QRWHV�VHH�QH[W�SDJH�
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7DEOH�����E��6XPPDU\�RI�FRPSOHWHQHVV�RI�&RPPRQ�5HSRUWLQJ�)RUPDW�ILOHV�����������,LQGXVWULDO�SURFHVVHV�
63(&,),&$7,21�2)�,1'8675,$/�352&(66(6� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
����,QGXVWULDO�3URFHVVHV

$���0LQHUDO�3URGXFWV
����&HPHQW�3URGXFWLRQ� ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,() ,()
����/LPHVWRQH�DQG��'RORPLWH�8VH ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
����6RGD�$VK ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(

��������*ODVV�3URGXFWLRQ ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
%���&KHPLFDO�,QGXVWU\

����$PPRQLD�3URGXFWLRQ���� ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
����1LWULF�$FLG�3URGXFWLRQ� & & & & & & & & & & & &
����$GLSLF�$FLG�3URGXFWLRQ� 12 12 12 12 12 12 12 12 12 12 12 12
����&DUELGH�3URGXFWLRQ ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
����2WKHU��SOHDVH�VSHFLI\� (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0

&���0HWDO�3URGXFWLRQ
����,URQ�DQG�6WHHO�3URGXFWLRQ $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,( $'�,(
����$OXPLQLXP�3URGXFWLRQ ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()��� ,()���

'���2WKHU�3URGXFWLRQ
����3XOS�DQG�3DSHU ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
����)RRG�DQG�'ULQN ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(

(���3URGXFWLRQ�RI�+DORFDUERQV�DQG�6)�

���%\�SURGXFW�(PLVVLRQV�+&)&����SURGXFWLRQ & & & & & & & & & & & &
)���&RQVXPSWLRQ�RI�+DORFDUERQV�DQG��6)�

���5HIULJHUDWLRQ $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0
���)RDP�%ORZLQJ $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0
���)LUH�([WLQJXLVKHUV���� 12 12 12 12 12 12 12 12 12 12 12 12
���$HURVROV���� ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,( ,(
���6ROYHQWV��� 12 12 12 12 12 12 12 12 12 12 12 12
���6HPLFRQGXFWRUV���� &�,( &�,( &�,( &�,( &�,( &�,( &�,( &�,( &�,( &�,( &�,( &�,(
���(OHFWULF�(TXLSPHQW���� &�,( &�,( &�,( &�,( &�,( &�,( &�,( &�,( &�,( &�,( &�,( &�,(
���2WKHU��SOHDVH�VSHFLI\� $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0 $'�(0

*���2WKHU� (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0 (0

$EEUHYLDWLRQV�,()�  �,PSOLHG�(PLVVLRQ�)DFWRU��(0� �(PLVVLRQV��QR�,()�(0�  �(PLVVLRQV��QR�DFWLYLW\�GDWD��WKRXJK�QRW�FRQILGHQWLDO12  �1RW�2FFXUULQJ��1(� �1RW�(VWLPDWHG��,(� �,QFOXGHG�(OVHZKHUH&  �&RQILGHQWLDO�%XVLQHVV�,QIRUPDWLRQ��RQO\�HPLVVLRQV�
1RWHV���� ,PSOLHG�HPLVVLRQ�IDFWRUV�RI�&2� IRU�VROLG��OLTXLG�DQG�JDVHRXV�IRVVLO�IXHO�XVH�DUH�QRZ�LQ�OLQH�ZLWK�XQGHUO\LQJ�IXHO�FRQ�VXPSWLRQ�GXH�WR�DOORFDWLRQ�XQGHU�µRWKHU�IXHOV¶�ZKHUH�&2� DQG�UHODWHG�IXHO�FRQVXPSWLRQ�GLG�QRW�SURSHUO\�PDWFK��+RZ�HYHU��WKLV�DSSURDFK�GLG�QRW�VLPXOWDQHRXVO\�LPSURYH�WKH�,()V�IRU�&+� DQG�1�2��'XH�WR�OLPLWHG�GDWD�TXDOLW\�DQG�FRP�SOHWHQHVV�RI�SRLQW�VRXUFH�GDWD��DERXW����WR�����RI�IRVVLO�IXHO�FRQVXPSWLRQ�LV�QRW�UHSRUWHG�DV�JDV��RLO�RU�FRDO��EXW�LV�LQ�FOXGHG�XQGHU�µRWKHU�IXHOV¶���� 2QO\�,()V�IRU�&+�� 1RW�IRU�IODULQJ�YHQWLQJ�VHSDUDWHO\���� ,()V�IRU�3)&V��RWKHU�SURFHVV�HPLVVLRQV�DUH�LQFOXGHG�HOVHZKHUH���� $FWLYLW\�GDWD�DUH�LQFOXGHG�ZKHQ�QRW�FRQVLGHUHG�FRQILGHQWLDO���� 1R�VSOLW�RI�DPRXQW�RI�PDQXUH�SHU�W\SH�IRU�DQLPDO�ZDVWH�PDQDJHPHQW�V\VWHP���� ,QFOXGHG�XQGHU�µ%DFNJURXQG�DJULFXOWXUDO�VRLOV¶���� 1RW�\HW�HVWLPDWHG��6HH�6HFWLRQ�����IRU�LPSURYHPHQW�DFWLYLWLHV���� ,QFOXGHG�XQGHU�FDWHJRULHV�:DVWHZDWHU�6OXGJH�WUHDWPHQW���%��DQG�� 3ROOXWHG�VXUIDFH�ZDWHU������� 2QO\�IRU�&2� �&+� DQG�1�2 QRW�HVWLPDWHG������ ,(�UHIHUV�WR�FDWHJRU\��)���RWKHUV���1RWDWLRQ�NH\V�ILOOHG�LQ�&5)�7DEOH���,,�)V��
1�%��1�2 IURP�FURS�UHVLGXHV���'���DUH�LQFOXGHG�LQ�µ%DFNJURXQG�IURP�DJULFXOWXUDO�VRLOV¶���'���,Q�WKH�&5)�ILOHV��DQG�WKXV�LQWKLV�WDEOH�ZKLFK�LV�FRSLHG�IURP�WKH�&5)��DFFLGHQWDOO\�WKH�ZURQJ�QRWDWLRQ�NH\�µ1(¶�KDV�EHHQ�XVHG�
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������� 5HVSRQVH�WR�WKH�LVVXHV�UDLVHG�LQ�81)&&&�UHYLHZV
7KH�1HWKHUODQGV�JUHHQKRXVH�JDV�LQYHQWRU\�LV�VXEMHFW�WR�WKH�IROORZLQJ�UHYLHZV�E\�WKH�&OLPDWH�6HFUH�WDULDW���D��'HVN�5HYLHZ�DQG�&HQWUDOLVHG�5HYLHZ�RI�WKH�1,5������DQG��E��&RXQWU\�VHFWLRQ�RI�6\QWKHVLV	 $VVHVVPHQW� UHSRUW� RQ� WKH�1,5� ����� DQG� WKH�1,5� ������ ,Q� JHQHUDO� WKH� ILQGLQJV� RI� WKH� GLIIHUHQW81)&&&�UHYLHZV�DUH�ZHOO�REVHUYHG�DQG�GHVFULEHG��7KH�1HWKHUODQGV�UHVSRQVH�WR�WKH�JHQHUDO�UHPDUNVLV�DV�UHFRUGHG�EHORZ�� ,QFRQVLVWHQF\�LQ�WLPH�VHULHV6RPH�RI�WKH�DSSDUHQW�LQFRQVLVWHQFLHV�LQ�WLPH�VHULHV�DUH�GXH�WR��D��OLPLWHG�UHFDOFXODWLRQV��RQO\�IRU�����������DQG� WKH� ODVW� WKUHH�\HDUV��EHFDXVH�RI� WKH� OLPLWDWLRQ� LQ� WKH�DQQXDO�3(5�SURMHFW�RI� WKH\HDUV�FRQVLGHUHG�LQ�WKH�XSGDWH��DQG��E��WR�GLIIHUHQW�VRXUFH�DOORFDWLRQV�XVHG�IRU�GLIIHUHQW�\HDUV��LQSDUWLFXODU������������EHFDXVH�RI�D�GLIIHUHQW�QDWLRQDO�VRXUFH�FRGLQJ�V\VWHP�IRU�WKHVH�\HDUV��7KHUH�IRUH��ZLWK�WKH�FXUUHQW�3(5�SUDFWLFHV��FRQVLVWHQF\�RYHU�WKH�FRPSOHWH�WLPH�SHULRG�FDQ�QRW�EH�JXDU�DQWHHG�IRU�DOO�VRXUFHV��+RZHYHU��DV�H[SODLQHG�LQ�6HFWLRQ�������� WKLV�DVSHFW�LV�SDUW�RI�WKH�LPSURYH�PHQW�SURJUDPPH�� 0LVVLQJ�QRWDWLRQ�NH\V�DQG�RWKHU�GRFXPHQWDWLRQ�LQ�&5)�WDEOHV:KLOH�WUDQVIHUULQJ�DOO�GDWD�WR�WKH�QHZ�&5)�IRUPDW�� WKH�XVH�RI�QRWDWLRQ�NH\V�FRXOG�EH� LPSURYHG�KRZHYHU��GXH�WR�WKH�UHGXQGDQF\�LQ�WKH�YDULRXV�WDEOHV�DQG�ILOHV��LW�LV�QRW�DQ�HDV\�WDVN��:H�KDYH�LQ�FOXGHG�DOO�QRWDWLRQ�NH\V�QRZ�LQ�WKH�6%7�DQG�KDYH�GRFXPHQWHG�ZKHUH�µ,(¶�NH\V�UHIHU�WR��,(� �µ,Q�FOXGHG�(OVHZKHUH¶��� ,QFRPSOHWHQHVV�RI�&5)�DQG�1,5$ ORW�RI�FRPPHQWV�UHIHUUHG�WR�LQFRPSOHWHQHVV�RI�WKH�&5)��ZKLFK�ZDV�GXH�WR�OLPLWHG�FDSDFLW\�LQWKH�1HWKHUODQGV�DQG�OLPLWHG�GDWD�DYDLODELOLW\�LQ�WKH�SURSHU�IRUPDW��+RZHYHU��VRPH�WDEOHV�DUH�DOVR�LQ�IDFW��UHGXQGDQW�LQ�WKH�&5)��H�J��WKH�7UHQG�7DEOHV�IRU�WKH�JUHHQKRXVH�JDVHV�DUH�LGHQWLFDO�LQ�DOOILOHV�DQG�FDQ�EH�OLQNHG�WR�RWKHU�WDEOHV�LQ�WKH�&5)��,QVWUXFWLRQV�DUH�QRW�DOZD\V�FOHDU�DV�WR�ZKDW�H[�WHQW�GRFXPHQWDWLRQ�VKRXOG�EH�SURYLGHG�LQ�WKH�&5)�DQG�ZKLFK�SDUW�VKRXOG�EH�H[SODLQHG�LQ�WKH�1,5�,Q� WKH�1,5�������DOO� WKH� LWHPV�KDYH�EHHQ� LQFOXGHG�ZKLFK�ZHUH�REVHUYHG�DV�PLVVLQJ� LQ� WKH�1,5�����VXEPLVVLRQ��DV�IDU�DV�WKH\�DUH�DYDLODEOH�DW�WKH�PRPHQW��� $GGLWLRQDO�LQIR�LQ�1,57KH�UHYLHZ�UHSRUWV�PDNH�UHFRPPHQGDWLRQV�RQ�WKH�LQFOXVLRQ�LQ�WKH�1,5�RI�LQIRUPDWLRQ�SURYLGHG�LQRWKHU�'XWFK�UHSRUWV�FLWHG��,Q�JHQHUDO��WKLV�UDLVHV�WKH�TXHVWLRQ�RQ�KRZ�H[WHQVLYH�WKH�H[SODQDWLRQV�LQWKH�1,5�VKRXOG�EH��JLYHQ� WKDW� WKH�UHSRUW�QHHGV�WR�EH�VXEPLWWHG�DQQXDOO\�� ,Q� WKLV� UHSRUW�ZH�KDYHDGGHG�DQ�DQQH[�ZLWK�UHIHUHQFHV� WR�RWKHU�UHSRUWV� µWKDW� VKRXOG�EH�FRQVLGHUHG�DV�SDUW�RI� WKH�1,5¶�ZKLFK�DUH�DOVR�SXEOLFO\�DYDLODEOH�WKURXJK�WKH�LQWHUQHW��DV�DUH�WKH�1,5�DQG�WKH�FRUUHVSRQGLQJ�&5)ILOHV�� &RPSDULVRQ�RI�DFWLYLW\�GDWD�ZLWK�LQWHUQDWLRQDO�VWDWLVWLFV,Q�FRPSDULQJ�1HWKHUODQGV¶�DFWLYLW\�GDWD�ZLWK�LQWHUQDWLRQDO�GDWD��ZH�VWUHVV�WKDW��LQ�JHQHUDO��VWDWLVWL�FDO�GDWD�SXEOLVKHG�E\�LQWHUQDWLRQDO�RUJDQLVDWLRQV�OLNH�81��,($�DQG�)$2��WKRXJK�HVVHQWLDOO\�RIIL�FLDOO\� VXEPLWWHG�QDWLRQDO�GDWD�� DUH�XOWLPDWHO\� WKH� UHVSRQVLELOLW\� RI� WKHVH� RUJDQLVDWLRQV��$Q\�GLV�FUHSDQFLHV�IRXQG�FRXOG�EH�GXH�WR�YDULRXV�UHDVRQV��H�J�� �D��DSSDUHQW�HUURUV�LQ�RQH�RI� WKH�QDWLRQDOVXEPLVVLRQV���E��HUURUV�LQ�GDWD�SURFHVVLQJ�E\�WKH�LQWHUQDWLRQDO�VWDWLVWLFDO�DJHQF\���F��HUURUV�DULVLQJIURP�GDWD�FRQYHUVLRQV�SULRU�RU�DIWHU�VXEPLVVLRQ���G��GLIIHUHQFHV�LQ�DFWLYLW\�GHILQLWLRQV���H��GLIIHU�HQFHV�LQ�GDWDVHWV�FRPSDUHG�GXH�WR�UHYLVLRQV�LQ�VXEVHTXHQW�HGLWLRQV��DQG��I��PRGLILFDWLRQV�RU�HVWL�PDWHV�PDGH�E\�WKH�LQWHUQDWLRQDO�VWDWLVWLFDO�DJHQF\��ZKHQ�LQFRQVLVWHQFLHV�RU�RPLVVLRQV�ZHUH�IRXQGLQ� WKH� GDWDVHW� DQG� QDWLRQDO� DJHQFLHV� GLG� QRW� FRQFOXVLYHO\� UHVSRQG� WR� UHTXHVWV� IRU� FODULILFDWLRQV�+RZHYHU��LW�LV�VWLOO�LPSRUWDQW�WR�FKHFN�GLVFUHSDQFLHV�IRXQG�WR�VHH�LI�HUURUV�KDYH�EHHQ�PDGH�LQ�WKHHPLVVLRQ�FRPSLODWLRQ�RU�UHSRUWLQJ�SURFHVV�
,Q�WKH�1,5�&5)������WKH�IROORZLQJ�VSHFLILF�FKDQJHV�ZHUH�PDGH�LQ�WKH�&5)�WDEOHV��VHH�DOVR�6HFWLRQ������� SDUWO\� LQ� UHVSRQVH� WR� WKH� UHYLHZV� DQG� SDUWO\� DV� D� UHVXOW� RI� WKH� QDWLRQDO� LPSURYHPHQW� SUR�JUDPPH�� &5)�WDEOHV�LPSURYHG�E\�UHSODFLQJ���E\�QRWDWLRQ�NH\V�1(��12��,(��&��ZKHUH�DSSURSULDWH�� &5)�WDEOHV�LPSURYHG� LQ�FDVHV�RI� µ,(¶�E\�DGGLQJ� WKH�VRXUFH�DOORFDWLRQ�XVHG� WR� WKH�FRPSOHWHQHVVWDEOH�DQG�RWKHU�GRFXPHQWDWLRQ�ER[HV�
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� 0DQ\�GDWD�JDSV� LQ�VHFWRUDO�EDFNJURXQG�WDEOHV�KDYH�EHHQ�ILOOHG��DFWLYLW\�GDWD�DQG�HPLVVLRQV� �H[�FHSWLRQV� IRU� ���������� GDWD� LQ� FDWHJRULHV� �$��� �$��� FDWHJRU\� �� H[FOXGLQJ� FHPHQW� FOLQNHU� DQGVWHHO�DQG�DOXPLQLXP�SURGXFWLRQ�DQG�DOO�GDWD�IRU�FDWHJRULHV��%�(��� &RUUHFWLRQ�RI�W\SLQJ�XQLW�HUURUV�DV�REVHUYHG�� ,PSOLHG�(PLVVLRQ�)DFWRUV��,()��IRU�&2� IURP�IXHO�FRPEXVWLRQ�KDYH�EHHQ�LPSURYHG�VXEVWDQWLDOO\E\�PRYLQJ� DOO� GDWD�ZLWK� LQFRQVLVWHQW� ±� L�H�� LQFRPSOHWH� ±� IXHO�HPLVVLRQ� GDWD� WR� WKH� VXEFDWHJRU\µ2WKHU�IXHOV¶��,Q�WKH������VXEPLVVLRQ�WKH�IXHO�VSOLW�ZDV�PDGH�XQLIRUP�IRU�WKH�\HDUV������������WR�����

������� 3ODQQHG�LPSURYHPHQWV
7KH�81)&&&�*XLGHOLQHV� IRU� UHSRUWLQJ� WKH� HPLVVLRQV� DQG� WKH�*XLGHOLQHV� IRU�1DWLRQDO� 6\VWHPV� IRUDQQXDO�HPLVVLRQ�PRQLWRULQJ�XQGHU�WKH�.\RWR�3URWRFRO�KDYH�DGGHG�DGGLWLRQDO�UHTXLUHPHQWV�WR�WKH�SUHV�HQW�3ROOXWDQW�(PLVVLRQ�5HJLVWHU��3(5��RI�WKH�1HWKHUODQGV��,Q������D�SURJUDPPH�ZDV�VWDUWHG�WR�DGDSWWKH�PRQLWRULQJ�SURFHGXUHV�RI�JUHHQKRXVH�JDVHV�LQ�WKH�1HWKHUODQGV�WR�PHHW�WKHVH�UHTXLUHPHQWV��6LPLODUUHTXLUHPHQWV�ZHUH�LPSRVHG�E\�WKH�(XURSHDQ�8QLRQ��ZKLFK�LV�DOVR�D�3DUW\�WR�WKH�&RQYHQWLRQ�DQG�WKH3URWRFRO��ZKLFK�UHTXLUH�WKDW�WKH�(8�0HPEHU�6WDWHV¶�1DWLRQDO�6\VWHPV�WR�EH�RSHUDWLRQDO�E\���-DQXDU\�����7KH�QDWLRQDO�V\VWHP�LPSURYHPHQW�SURJUDPPH�LV�EHLQJ�LPSOHPHQWHG�XQGHU�WKH�UHVSRQVLELOLW\�RI�WKH1HWKHUODQGV�0LQLVWU\�RI�6SDWLDO�3ODQQLQJ��+RXVLQJ�DQG�WKH�(QYLURQPHQW��9520���ZKR�GHOHJDWHG�WKHSUDFWLFDO�FR�RUGLQDWLRQ�WR�1RYHP��$Q�LQWHUGHSDUWPHQWDO�FRPPLWWHH��WKH�:RUNLQJ�*URXS�RQ�(PLVVLRQ0RQLWRULQJ�RI�*UHHQKRXVH�*DVHV��:(%��ZDV�FUHDWHG�WR�GLUHFW�WKH�DFWLRQV��6HYHUDO�LQVWLWXWHV�DQG�PLQ�LVWULHV�DUH�LQYROYHG�LQ�WKHVH�DFWLYLWLHV��7KH�SURJUDPPH�KDV�EHHQ�VHW�XS�DV�D�WHPSRUDU\�VSHFLDO�DVVLJQ�PHQW��8OWLPDWHO\��DOO�LPSURYHPHQWV�DQG�DUUDQJHPHQWV�ZLOO�EHFRPH�DQ�LQWHJUDO�SDUW�RI�WKH�ODUJHU�V\V�WHP�RI�DQQXDO�HPLVVLRQ�PRQLWRULQJ��3(5���7KH�:(%�KDV�WKUHH�VXEJURXSV��WKH�3URMHFW�*URXSV�RQ�&2��RQ 1RQ�&2� DQG�RQ�6LQNV��7KH�VXEJURXS�RQ�1RQ�&2� LV� IRUPHG�E\� WKH�6WHHULQJ�&RPPLWWHH�RI� WKH1HWKHUODQGV¶�5HGXFWLRQ�3URJUDPPH�RQ�2WKHU�*UHHQKRXVH�*DVHV��52%���,Q�WKLV�VHFWLRQ�ZH�ZLOO�VXP�PDULVH�WKH�WKUHH�PDLQ�HOHPHQWV�RI�WKLV�SURJUDPPH�DQG�WKH�UHVXOWV�RI�DFWLRQV�VR�IDU�

0RQLWRULQJ�LPSURYHPHQW�SURJUDPPH
,Q� ����� WZR�ZRUNVKRSV�ZHUH� KHOG� RQ� WKH� TXDOLW\� RI�PHWKRGRORJ\� DQG� GDWD� XVHG� IRU� FDOFXODWLRQ� RIJUHHQKRXVH�JDV�HPLVVLRQV�LQ�WKH�1HWKHUODQGV��7KLV�ZRUNVKRS�ZDV�DWWHQGHG�ERWK�E\�H[SHUWV�LQYROYHG�LQWKH�(5�SURMHFW�DV�ZHOO�DV�E\�RWKHU�'XWFK�H[SHUWV�RQ�JUHHQKRXVH�JDV�HPLVVLRQ�HVWLPDWLRQ�IURP�XQLYHU�VLWLHV�DQG�RWKHU�UHVHDUFK�LQVWLWXWHV��9DQ�$PVWHO�HW�DO�� ����D�E���7KH�ZRUNVKRS�DVVHVVHG�WKH�VLWXDWLRQ�DQG� WKH�SRVVLEOH�DQG�UHTXLUHG� LPSURYHPHQWV��$� ORQJ�OLVW� RI�SRVVLEOH� DFWLRQV�ZDV� HODERUDWHG��6XEVH�TXHQWO\��WKH�DIRUHPHQWLRQHG�ZRUNLQJ�JURXS��:(%��ZDV�LQVWDOOHG�WR�SULRULWLVH�WKH�DFWLRQV�DQG�WKH�LP�SURYHPHQW�SURJUDPPH�ZDV�VWDUWHG��7R�IRFXV�WKH�ZRUN�IXUWKHU��WKH�:(%�LQLWLDWHG�WKUHH�([SHUW�3URMHFW*URXSV�IRFXVVLQJ�RQ�&2�� QRQ�&2� DQG�6LQNV�� UHVSHFWLYHO\��%RWK�:(%�DQG� WKH�3URMHFW�*URXSV�DUHFRPSRVHG�RI�SHUVRQV�IURP�WKH�UHOHYDQW�PLQLVWULHV�DQG�LQVWLWXWHV��ZKR�DUH�XVXDOO\�DOVR�LQYROYHG�LQ�WKH(PLVVLRQ�5HJLVWUDWLRQ�SURMHFW��7KLV�HQVXUHV�LQFOXVLRQ�RI�WKH�DSSURSULDWH�H[SHUWLVH�DQG�SURPRWHV�RSWL�PDO�FRPPXQLFDWLRQ�ZLWK�WKH�SDUWLHV�RI�WKH�(5�SURMHFW��,Q�WKLV�ZD\�V\QHUJ\�LV�FUHDWHG�EHWZHHQ�WKH�LP�SURYHPHQWV� LQLWLDWHG�E\� WKH�JUHHQKRXVH�PRQLWRULQJ�UHTXLUHPHQWV�DQG�RWKHU� LPSURYHPHQWV� LQ� WKH�DQ�QXDO�'XWFK�3(5�RQ�WKH�EDVLV�RI��LQWHU�QDWLRQDO�DJUHHPHQWV�DV�GHFLGHG�E\�WKH�&&'0��:(0��&&'0������$ VHULHV�RI�DFWLYLWLHV�KDYH�EHHQ�FRQFOXGHG�WKH�ODVW�IHZ�\HDUV��IRU�H[DPSOH�� 8QFHUWDLQW\�DVVHVVPHQW��WKH�FRPSOHWLRQ�RI�DQ�LQLWLDO�FRPSDULVRQ�RI�7LHU���DQG�7LHU���XQFHUWDLQW\DQDO\VHV� RI� WKH� 1HWKHUODQGV� JUHHQKRXVH� JDV� LQYHQWRU\�� 7KLV� VWXG\� HQFRXQWHUHG� VRPH� SUREOHPVZLWK� UHJDUG� WR� GLVDJJUHJDWLRQ� RI� GDWD�RQ� XQFHUWDLQWLHV� LQ� VRPH� FDWHJRULHV� DQG� KDG� WR� XVH� VRPHSUHOLPLQDU\�FDOFXODWLRQV��7KH�VWXG\�FRQFOXGHG�WKDW��ZLWK�D�UHVHUYDWLRQ�IRU�WKH�SUHOLPLQDU\�FDOFXOD�WLRQV��� WKH�7LHU���DQG�7LHU���XQFHUWDLQW\�DQDO\VHV�UHVXOWHG�LQ�VLPLODU�PDJQLWXGHV�RI�RYHUDOO�XQFHUWDLQW\HVWLPDWHV�� WKH�PRGHO�IRU�HPLVVLRQ�HVWLPDWHV�KDG�EHHQ�WKRURXJKO\�DVVHVVHG��LQGLFDWLQJ�VRPH�DUHDV�RI�LP�SURYHPHQW�
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� ZLWK�UHJDUG�WR�GDWD�LQ�YDULRXV�VHFWRUV��WKH�TXDOLW\�RI�XQFHUWDLQW\�GDWD�VWLOO�GHSHQGV�WR�D�ODUJHH[WHQW�RQ�H[SHUW�HVWLPDWHV�7KH� RQ�JRLQJ�PRQLWRULQJ� LPSURYHPHQW� SURJUDPPH�ZLOO� GHDO�ZLWK� WKH�PRVW� LPSRUWDQW� µZHDNHU¶VSRWV��7KH�SODQQLQJ�LV�WR�XSGDWH�WKH�7LHU���XQFHUWDLQW\�DQDO\VLV�ZLWK�EHWWHU�GDWD��DV�HDUO\�DV������� (PLVVLRQ�IDFWRUV�IRU�IXHOV��$ VWXG\�WR�HYDOXDWH�WKH�GRFXPHQWDWLRQ�DQG�YDOLGLW\�RI�WKH�SUHVHQW�VHW�RIFRXQWU\�VSHFLILF�&2� HPLVVLRQ� IDFWRUV� IRU� IXHOV�ZDV� ILQDOLVHG��7KLV� VWXG\� VKRZHG� WKDW� IRU� VRPHVRXUFHV��QDWLRQDO�&2� HPLVVLRQ�IDFWRUV�VKRXOG�EH�FKDQJHG��EXW�DOVR�� WKDW�IRU�VRPH�IXHOV��GDWD�IRUHVWDEOLVKLQJ� FRXQWU\�VSHFLILF� QDWLRQDO� HPLVVLRQ� IDFWRUV� DUH� ODFNLQJ� �9DQ� +DUPHOHQ� DQG� .RFK��������$�UHFRPPHQGDWLRQ�ZDV�PDGH�WR�GUDZ�XS�D�VHW�RI�JXLGHOLQHV�RQ�WKH�SURSHU�DSSOLFDWLRQ�RIWKH�VHW�RI�QDWLRQDO�HPLVVLRQ�IDFWRUV�DJUHHG�RQ�DQG�WR�FRPPXQLFDWH�WKRVH�EURDGO\��H�J��WR�WKH�FRP�SDQLHV�WKDW�UHSRUW�WKHLU�HPLVVLRQV�WKURXJK�WKH�0-9��7KLV�KDV�EHHQ�SODQQHG�IRU�WKH�3(5�������DVIRU�WKH�0-9�ZLOO�FKDQJH�WR�DQ�,7�EDVHG�GDWD�FROOHFWLQJ�VWUXFWXUH�WKHQ�� )HHGVWRFNV��7KH�VWXG\�GHDOLQJ�ZLWK�&2� HPLVVLRQV�UHODWHG�WR�QRQ�HQHUJHWLF�XVH�RI�HQHUJ\�FDUULHUV�QRWDEO\�DV�FKHPLFDO�IHHGVWRFN��ZLOO�EH�ILQDOLVHG�LQ�������$FFRXQWLQJ�WDEOHV�DUH�EHLQJ�GHYHORSHGLQ� WKH�(8�SURMHFW�RQ�1RQ�HQHUJ\�XVH�DQG�&2� HPLVVLRQV� �3DWHO�HW�DO�� ������ 7KHVH� DUH�XVHG� WRHYDOXDWH�WKH�SUHVHQW�PHWKRGV�WR�GHILQH�WKH�QRQ�HQHUJ\�XVH�DQG�WR�HVWLPDWH�WKH�UHODWHG�&2� HPLV�VLRQV��7KH�UHVXOWV�IRU�WKH�����������SHULRG�ZHUH�REWDLQHG�ZLWK��SDUWO\�FRQILGHQWLDO��GDWD�SURYLGHGE\�6WDWLVWLFV�1HWKHUODQGV���������,W�FDQ�EH�FRQFOXGHG�WKDW�D�PDWHULDO�IORZ�DQDO\VLV�OLNH�WKH�1($7PRGHO�PD\�UHVXOW�LQ�YDOXDEOH�HVWLPDWLRQV�RI�QRQ�HQHUJ\�XVH�&2� HPLVVLRQV�DQG�FDQ�SURGXFH�UHOL�DEOH�HVWLPDWLRQV�IRU�FRXQWU\�VSHFLILF�VWRUDJH�IUDFWLRQV�IRU�XVH�LQ�WKH�,3&&�5HIHUHQFH�$SSURDFK�IRU&2�� )XUWKHUPRUH��WKLV�DSSURDFK�FDQ�EH�XVHG�DV�DQ�LPSRUWDQW�FKHFN�IRU�UHSRUWHG�YDOXHV�RQ�QRQ�HQHUJ\�XVH�LQ�HQHUJ\�VWDWLVWLFV��7KH�FRQVLGHUDEOH�GDWD�UHTXLUHPHQW�IRU�WKH�1($7�PRGHO�UHPDLQV�DPDMRU�GUDZEDFN��$W�WKH�PRPHQW��WKH�GLVFXVVLRQ�RQ�WKH�PRGHO�RXWSXW�LV�DERXW�WR�EH�ILQDOLVHG��LQ�FOXGLQJ�D�TXDQWLWDWLYH�FRPSDULVRQ�RI�WKH�VWRUDJH�IUDFWLRQV��DV�UHSRUWHG�LQ�WKH�,3&&�5HIHUHQFH�$S�SURDFK�DQG�,3&&�6HFWRUDO�$SSURDFK�� �1DWLRQDO�$SSURDFK���RQ�RQH�KDQG��DQG�WKH�PRGHO�RXWSXWVRQ WKH�RWKHU��2QH�FKDQFH�LV�WKDW�WKH�YDOXH�RI�QRQ�HQHUJ\�XVH� LQ� WKH�1HWKHUODQGV¶�1DWLRQDO�&RP�PXQLFDWLRQ�QRZ�KROGV�DQ�XQGHUHVWLPDWLRQ�� 8QNQRZQ�VRXUFHV��$V�IROORZ�XS�WR�D�VWXG\�WR�LGHQWLI\�WKH�VRXUFHV�RI�QRQ�&2� JUHHQKRXVH�JDVHVWKDW�DUH�DV�\HW�QRW�ZHOO�NQRZQ�� 6LQNV��7KH�XSGDWLQJ�RI�GDWD�IRU�IRUHVW�ELRPDVV�VWRFNV�DQG�VWRFNV�RI�FDUERQ�LQ�VRLOV��DQG�HPLVVLRQVRI�&2� IURP�DJULFXOWXUDO�VRLOV�LQ�WKH�1HWKHUODQGV�ZDV�GLVFXVVHG��,W�ZDV�GHFLGHG�QRW�WR�XSGDWH�WKLVGDWD��$�FRPPRQ�XQGHUVWDQGLQJ�RQ� WKH�SUHVHQW�DQG�IXWXUH�PRQLWRULQJ�V\VWHPV�VKRXOG�EH�UHDOLVHGILUVW��$�JURXS�RI�FRQVXOWDQWV�LV�ZRUNLQJ�RQ�WKLV�VXEMHFW��LQ�D�VWXG\�FRPSDULQJ�WKH�SUHVHQW�VLWXDWLRQRQ WR�VLQNV�PRQLWRULQJ�ZLWK�WKH�UHTXLUHPHQWV�IURP�D�QDWLRQDO�V\VWHP�SRLQW�RI�YLHZ��7KH�UHVXOWV�RIWKLV� VWXG\�� H[SHFWHG� LQ� $SULO� ������ ZLOO� JLYH� JXLGDQFH� LQ� IXUWKHU� LPSURYHPHQWV� ZLWK� UHJDUG� WRVLQNV�PRQLWRULQJ�DQG�UHSRUWLQJ�
3URWRFROV�DQG�SURFHVV�GHVFULSWLRQV
,Q������D�SURMHFW�ZDV�VWDUWHG�WR�GHYHORS�VSHFLILF�PRQLWRULQJ�SURWRFROV� IRU�WKH�JUHHQKRXVH�JDV�HPLV�VLRQV� LQ� WKH� 1HWKHUODQGV�� $V� SDUW� RI� WKH� 1DWLRQDO� 6\VWHP�� DOO� UHOHYDQW� PHWKRGRORJLHV�� SURFHGXUHV�WDVNV�� UHVSRQVLELOLWLHV� DQG� VXFK� DUH� EHLQJ� GHVFULEHG� LQ� D� WUDQVSDUHQW�ZD\� LQ� WKHVH� SURWRFROV�� ,Q� WKLVSURMHFW�� XQGHU� FR�RUGLQDWLRQ� RI�1RYHP�� GLVFXVVLRQV�ZHUH� LQLWLDWHG�ZLWK� NH\� ILUPV�� RUJDQLVDWLRQV� LQ�YROYHG�LQ�WKH�3(5�SURFHVV�DQG�RWKHU�UHVHDUFK�LQVWLWXWHV��,Q�WKLV�SURFHVV�WKH�PHWKRGRORJLHV�DQG�SURFH�GXUHV�IRU�HVWLPDWLQJ�JUHHQKRXVH�JDV�HPLVVLRQ�LQ�WKH�1HWKHUODQGV�ZHUH��UH�DVVHVVHG�DQG�FRPSDUHG�ZLWK81)&&&�DQG� ,3&&� UHTXLUHPHQWV� DQG��ZKHUH� UHOHYDQW�� DGDSWHG��'LVFXVVLRQV� LQFOXGH� WKH� IHDVLELOLW\DQG�ZLOOLQJQHVV�WR�SURYLGH�DGGLWLRQDO��VRPHWLPHV�FRQILGHQWLDO��GDWD�DQG��ZKHUH�UHOHYDQW��WKH�IHDVLELOLW\DQG�FRVWV�RI�FKDQJLQJ�PHWKRGRORJLHV�7KH�SURMHFW�VWDUWHG�ZLWK�WKH�QRQ�&2� JUHHQKRXVH�JDVHV��VLQFH�VRPH�RI�WKHVH�ZHUH�QRW�WUDGLWLRQDOO\SDUW�RI�WKH�3(5��)RU�IRXU��NH\��VRXUFHV�WKH�ILUVW�SKDVH�ILQLVKHG�LQ������ZLWK�IRXU�GUDIW�SURWRFROV��,Q���� PRVW�RWKHU�NH\�VRXUFHV��LQFOXGLQJ�WKH�&2� VRXUFHV��ZHUH�GHVFULEHG�LQ�GUDIW�SURWRFROV��$W�SUHVHQWWKLV�VHW�RI�GUDIW�SURWRFROV�LV�EHLQJ�GLVFXVVHG�ZLWKLQ�WKH�(5�SURMHFW��7DVN�)RUFHV�DQG�&R�RUGLQDWLQJ&RPPLWWHH�RQ�7DUJHW�*URXS�0RQLWRULQJ��&&'0�� LQ� RUGHU� WR� LQFRUSRUDWH� WKHVH� SURWRFROV� LQ� WKH3(5�SURFHVV��7KHVH�GLVFXVVLRQV�IRFXV�PDLQO\�RQ�FRVW�DQG�RWKHU�IHDVLELOLW\�DVSHFWV��3DUDOOHO�GLVFXVVLRQV
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DUH�RQJRLQJ��ZLWK�DQG�ZLWKLQ�WKH�0LQLVWU\�RI�9520��RQ�WKH�UHTXLUHG�DGDSWDWLRQV�LQ�OHJDO�DQG�RUJDQ�LVDWLRQDO�EDVHV��7KH�SURWRFROV�DUH�H[SHFWHG�WR�HQWHU�WKHLU�SLORW�SKDVH�DV�RI�WKH�HQG�RI�������,W�VKRXOG�EHQRWHG�WKDW�VRPH�RI�WKH�LPSURYHPHQWV�DJUHHG�XSRQ�DUH��RU�KDYH�EHHQ��LPSOHPHQWHG�HDUOLHU�
(ODERUDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�D�4$�4&�V\VWHP�DV�SDUW�RI�WKH�1DWLRQDO�6\VWHP
,Q������D�WKUHH�SKDVH�SURMHFW�ZDV�VWDUWHG�WR�GHYHORS��RU�UDWKHU�DGDSW��WKH�4$�4&�V\VWHP�IRU�WKH�1HWK�HUODQGV�*+*�PRQLWRULQJ�DQG�1,5�&5)�SURFHVV��� 7KH�ILUVW�SKDVH�ZDV�ILQLVKHG�LQ�ODWH������DQG�HDUO\�������LW�LQFOXGHG�DQ�DVVHVVPHQW�RI�WKH�SUHVHQWVLWXDWLRQ�DV�FRPSDUHG�WR�WKH�81)&&&�,3&&&�UHTXLUHPHQWV��� 7KH�VHFRQG�SKDVH�RI�WKH�SURMHFW�LQYROYHV�WKH�HODERUDWLRQ�DQG�GHVFULSWLRQ�RI�UHOHYDQW�SURFHVVHV�DQGSURFHGXUHV�� LQFOXGLQJ��ZKHUH� QHFHVVDU\�� DGDSWDWLRQ� RI� WKH� SUHVHQW� VLWXDWLRQ�� 7KLV� LV� EHLQJ� GRQHWKURXJK� D� SURMHFW� JURXS� ZLWK� LQYROYHPHQW� IURP� WKH�0LQLVWU\� RI� 9520� DQG� WKH� 3(5� DQG� FR�RUGLQDWLRQ�E\�1RYHP��7KLV�SKDVH�LV�SODQQHG�IRU�FRPSOHWLRQ�LQ�������UXQQLQJ�WR�D�ODUJH�H[WHQW�SDU�DOOHO�WR�WKH�HODERUDWLRQ�RI�WKH�SURWRFROV��7KLV�SKDVH�DOVR�LQFOXGHV�PDNLQJ�SUDFWLFDO�DUUDQJHPHQWVIRU�WKH�LPSOHPHQWDWLRQ�RI�WKH�SURFHGXUHV��H�J��WKURXJK�ZRUNVKRSV�ZLWK�LQYROYHG�VWDII�DQG�WKURXJKVXSSRUWLQJ�GRFXPHQWDWLRQ�DQG�WRROV��ZKHUH�IHDVLEOH�DQG�UHOHYDQW���� 7KH�WKLUG�SKDVH�FRPSULVHV�WKH�IRUPDO�DQG�OHJDO�DUUDQJHPHQWV�QHHGHG�IRU�WKH�VWUXFWXUDO�HPEHGGLQJRI WKH�4$�4&�SURFHGXUHV��7KLV�ZLOO�EH�GRQH�LQ������������WRJHWKHU�ZLWK�WKH�OHJDO�HPEHGGLQJ�RIWKH�SURWRFROV�
,PSURYHPHQW�SURSRVDOV�UHVXOWLQJ�IURP�FRPSLOLQJ�WKH�1,5�&5)������VXEPLVVLRQ
'XULQJ�WKH�FRPSLODWLRQ�DQG�FKHFNV�RI�WKH�GDWD�IRU�WKH�&5)�ILOHV�LW�ZDV�FRQFOXGHG�WKDW�WKH�GDWD�IRU�WKHZDVWH� VHFWRU� �FDWHJRU\� ���ZHUH� QRW� VDWLVIDFWRU\�� $FWLRQV� VKRXOG� EH� WDNHQ� WR� VWDQGDUGLVH� VRXUFH� GH�VFULSWLRQV��DQG�QHZ�FDOFXODWLRQV�RI�WKH�UHODWHG�HPLVVLRQV�PD\�EH�QHFHVVDU\�)XUWKHUPRUH��LW�KDV�EHHQ�FRQFOXGHG�WKDW�WKH�FRPEXVWLRQ�HPLVVLRQV�IRU������LQ�WKH�0DQXIDFWXULQJLQGXVWULHV��FDWHJRU\��$���GR�QRW�ILW�ZHOO�LQ�WKH�H[SHFWHG�WUHQG��7KLV�HVSHFLDOO\�KROGV�IRU�WKH�FKHPLFDOLQGXVWU\�DQG�WKH�IRRG�LQGXVWU\��$PRQJVW�RWKHUV�WKLV�PD\�FRQWULEXWH�WR�WKH�GLIIHUHQFH�EHWZHHQ�WKH�UHI�HUHQFH�DSSURDFK�DQG�WKH�QDWLRQDO�DSSURDFK�ZKLFK�LV�IRU������WKH�KLJKHVW�RI�DOO�\HDUV�DQG�QRW�\HW�IXOO\XQGHUVWRRG��VHH�6HFWLRQ�������DQG�$QQH[�����$OVR�WKH�OHYHO�RI�WKH�FRPEXVWLRQ�HPLVVLRQV�IRU������LQWKH�FKHPLFDO�LQGXVWU\�FRPSDUHG�WR�WKH������ILJXUHV�LV�QRW�\HW�IXOO\�H[SODLQHG��,PSURYHPHQW�HQYLVDJHGIRU�WKH�FXUUHQW�GDWDVHW�VKRXOG�EH�YHULILHG��DOWKRXJK�WKLV�PLJKW�EH�GLIILFXOW�EHFDXVH�RI�WKH�SRRU�TXDOLW\RI IXHO��DQG�HPLVVLRQ��GDWD�IURP�LQGLYLGXDO�ILUPV��7KHVH�LVVXHV�ZLOO�EH�EURXJKW�WR�WKH�DWWHQWLRQ�RI�WKH&R�RUGLQDWLQJ�&RPPLWWHH�RQ�7DUJHW�*URXS�0RQLWRULQJ��&&'0��
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'+9�� ������ 2YHUYLHZ� DQG� H[SODQDWLRQ� RI� UHVXOWV� RI� SURMHFW� µ,GHQWLILFDWLRQ� RI� XQNQRZQ� VRXUFHV� RI� RWKHUJUHHQKRXVH�JDVHV¶��LQ�'XWFK���129(0��8WUHFKW��'HFHPEHU�������3URMHFW�QR��������������'+9�UHSRUWQR��0/�7%�����������'+9��$PHUVIRRUW
'+9��������4XDOLW\�$VVXUDQFH�DQG�4XDOLW\�&RQWURO�IRU�WKH�'XWFK�1DWLRQDO�,QYHQWRU\�5HSRUW��5HSRUW�3KDVH���5HSRUW�QR�0/�%%�����������'+9��$PHUVIRRUW��-DQXDU\������
'LUNVHQ��*�0���'DDPHQ��:�3��DQG�&��6FKXLOLQJ��������([SODQDWLRQ�WR�WKH�IRUHVW�PDS��LQ�'XWFK���5HSRUW�QR������$OWHUUD��:DJHQLQJHQ�
(&(�)$2��������)RUHVW�5HVRXUFHV�RI�(XURSH��&,6��1RUWK�$PHULFD��$XVWUDOLD��-DSDQ�DQG�1HZ�=HDODQG��LQGX�VWULDOL]HG�WHPSHUDWH�ERUHDO�FRXQWULHV�� 81�(&(�)$2�&RQWULEXWLRQ�WR�WKH�*OREDO�)RUHVW�5HVRXUFHV�$V�VHVVPHQW� ����� �NQRZQ� DV� WKH�7HPSHUDWH� DQG�%RUHDO� )RUHVW� 5HVRXUFH�$VVHVVPHQW� RU� 7%)5$� ������81�(&(�)$2��1HZ�<RUN��6DOHV�1R�����,,�(�����,6%1����������������,661�����������
(GHOHQERVFK��1�+��� ������([�SRVW� HYDOXDWLRQ� RI� WKH� IRUHVW� H[SDQVLRQ� SROLF\� RI� WKH� 1HWKHUODQGV� LQ� WKH� SHULRG�����������LQ�'XWFK���,%1�'/2�UHSRUW�QR�������$OWHUUD��:DJHQLQJHQ�
(QHUJLH1HG��������5HVXOWV�RI�WKH�(QYLURQPHQWDO�$FWLRQ�RI�WKH�HQHUJ\�GLVWULEXWLRQ�VHFWRU�������LQ�'XWFK���(QHUJLH�1HG��$UQKHP�
(=��������$JUHHPHQWV�RQ�HQHUJ\�HIILFLHQF\��5HVXOWV�IRU�������LQ�'XWFK���0LQLVWU\�RI�(FRQRPLF�$IIDLUV��7KH�+D�JXH�
(=�� ������2LO� DQG� *DV� LQ� WKH� 1HWKHUODQGV�� ([SORUDWLRQ� DQG� 3URGXFWLRQ� ���������� �LQ� 'XWFK��� 0LQLVWU\� RI(FRRPLF�$IIDLUV��7KH�+DJXH�
*DVXQLH��������$QQXDO�5HSRUW��������*URQLQJHQ�
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*DVXQLH��������$FWLYLW\�GDWD�RQ�ZZZ�JDVXQLH�QO�
*HQVH�� 1�-�/�� DQG� 5�-�� 9HUPHXOHQ�� ������ 1�2 HPLVVLRQV� IURP� SDVVHQJHU� FDUV� 712� UHSRUW���25�90�������1*��712�$XWRPRWLYH��'HOIW�
*LHOHQ��'�-���������3RWHQWLDO�&2� HPLVVLRQV�LQ�WKH�1HWKHUODQGV�GXH�WR�FDUERQ�VWRUDJH�LQ�PDWHULDOV�DQG�SURGXFWV�1HWKHUODQGV�(QHUJ\�5HVHDUFK�&HQWUH��(&1���3HWWHQ�
+HVOLQJD�� '���0DUFK� ����D�� ,QYHVWLJDWLRQ� RI� WKH� TXDOLW\� RI� WKH� GDWDVHW� RI� LQGLYLGXDO� FRPSDQLHV� IRU� ����� �LQ'XWFK���712��$SHOGRRUQ�
+HVOLQJD��'HFHPEHU�����E��,QYHVWLJDWLRQ�RI�WKH�TXDOLW\�RI�$QQXDO�(QYLURQPHQWDO�5HSRUWV�IRU�������LQ�'XWFK��712��$SHOGRRUQ�
-HHQLQJD��+���(��+RQLJ��$�:�1��YDQ�'ULO�DQG�5��+DUPVHQ��������(IIHFW�RI�HQHUJ\�DQG�HQYLURQPHQWDO�SROLFLHV�RQJUHHQKRXVH�JDV�HPLVVLRQV�LQ�WKH�SHULRG������������LQ�'XWFK���(&1��3HWWHQ�5,90�%LOWKRYHQ��(&1�5H�SRUW�QR��(&1�&���������
,3&&��������5HYLVHG������,3&&�*XLGHOLQHV�IRU�1DWLRQDO�*UHHQKRXVH�*DV�(PLVVLRQ�,QYHQWRULHV��7KUHH�YROXPHV�5HIHUHQFH� PDQXDO�� 5HSRUWLQJ� *XLGHOLQHV� DQG� :RUNERRN�� ,3&&�2(&'�,($�� ,3&&� :*�� 7HFKQLFDO6XSSRUW�8QLW��+DGOH\�&HQWUH��0HWHRURORJLFDO�2IILFH��%UDFNQHOO��8.�
,3&&��������*RRG�3UDFWLFH�*XLGDQFH�DQG�8QFHUWDLQW\�0DQDJHPHQW� LQ�1DWLRQDO�*UHHQKRXVH�*DV�,QYHQWRULHV�,3&&�768�1**,3��-DSDQ�
.OHLQ�� -���5�� YDQ� GHQ�%ULQN�� -��+XOVNRWWH�� -�$��$QQHPD�� -�� YDQ� GHQ�5RRYDDUW��0��%RUVW�� 5��*HQVH�� (�� YDQ� GH%XUJZDO��������0HWKRGV�IRU�FDOFXODWLRQ�HPLVVLRQV�IURP�PRELOH�VRXUFHV�LQ�WKH�1HWKHUODQGV��LQ�'XWFK��5HSRUW�6HULHV�(QYLURQPHQWDO�0RQLWRULQJ��QR�����-DQXDU\������
.RFK��:�:�5��9DQ�+DUPHOHQ��$�.��&RHQHQ��3�:�+�*���9DQ�GHQ�5RRYDDUW�� -�&��DQG�&�6�0��2OVWKRRUQ� �HGV���������(0,66,21�021,725��$QQXDO�GDWD�IRU������DQG�HVWLPDWHV� IRU������>LQ�'XWFK@��5HSRUW�6HULHV(QYLURQPHQWDO�0RQLWRULQJ��QR�����0LQLVWU\�9520�9,��7KH�+DJXH��1RYHPEHU������
.RFK��:�:�5��9DQ�+DUPHOHQ��$�.��&RHQHQ��3�:�+�*���9DQ�GHQ�5RRYDDUW��-�&��DQG�2OVWKRRUQ��&�6�0��������(PLVVLRQ�0RQLWRU�'DWD� IRU������DQG�HVWLPDWHV� IRU������IRU�HPLVVLRQV�DQG�ZDVWHV��LQ�'XWFK���5HSRUW6HULHV�(QYLURQPHQWDO�0RQLWRULQJ��QR�����0LQLVWU\�9520�9,��IRUPHUO\�+,0+���7KH�+DJXH��1RYHPEHU�
.RFK��:�:�5��9DQ�+DUPHOHQ��$�.��&RHQHQ��3�:�+�*��DQG�*��YDQ�*URRWYHOG��������(PLVVLRQ�0RQLWRU�IRU�WKH1HWKHUODQGV�� �����DQG� HVWLPDWHV� IRU� ������5HSRUW� 6HULHV�(QYLURQPHQWDO�0RQLWRULQJ�� QR�� ���0LQLVWU\9520�9,��IRUPHUO\�+,0+���7KH�+DJXH��0DUFK������
.URH]H��&���������1LWURXV�R[LGH��1�2���(PLVVLRQ�LQYHQWRU\�DQG�RSWLRQV�IRU�FRQWURO�LQ�WKH�1HWKHUODQGV��5,90�%LOWKRYHQ��5HSRUW�QR�������������
.XLNPDQ��3�-���:�-�0��GH�*URRW��5�)�$��+HQGULNV��-��9HUKDJHQ�DQG�)��GH�9ULHV��������6WRFNV�RI�&�LQ�VRLOV�DQGHPLVVLRQV�RI�&2� IURP�DJULFXOWXUDO�VRLOV�LQ�WKH�1HWKHUODQGV��$OWHUUD�UHSRUW�QR�������$OWHUUD��:DJHQLQ�JHQ�
/(,�&%6��������$JULFXOWXUH�DQG�KRUWLFXOWXUH�VWDWLVWLFV������ /(,�&%6��7KH�+DJXH�9RRUEXUJ�
/(,�&%6��������$JULFXOWXUH�DQG�KRUWLFXOWXUH�VWDWLVWLFV������ /(,�&%6��7KH�+DJXH�9RRUEXUJ�
/19��������1DWXUH�IRU�3HRSOH��3HRSOH�IRU�1DWXUH��0HPRUDQGXP�1DWXUH��)RUHVWV�DQG�/DQGVFDSH�LQ�WKH���VW�&HQWX�U\��LQ�'XWFK���0LQLVWU\�RI�$JULFXOWXUH��1DWXUH�0DQDJHPHQW�DQG�)LVKHULHV��7KH�+DJXH
/19��������*UHHQ�6SDFH�6WUXFWXUH�3ODQ��3DUW����0HPRUDQGXP��LQ�'XWFK���0LQLVWU\�RI�$JULFXOWXUH��1DWXUH�0DQD�JHPHQW�DQG�)LVKHULHV��7KH�+DJXH�
0DUHFNRYD��.��� ������5HSRUW� RQ� H[LVWLQJ� V\VWHP� IRU� SUHSDULQJ� QDWLRQDO�*+*� LQYHQWRULHV� LQ� WKH�1HWKHUODQGV�81)&&&�VHFUHWDULDW��%RQQ�
0DWWKLMVHQ��$�-�&�0��DQG�&��.URH]H��������(PLVVLRQV�RI�+)&V��3)&V��),&V�DQG�6)� LQ�WKH�1HWKHUODQGV�LQ�����������������������������DQG�������LQ�'XWFK���5,90��%LOWKRYHQ��5HSRUW�QR�������������
1$0������D��(QYLURQPHQWDO�5HSRUW��LQ�'XWFK���1HGHUODQGVH�$DUGROLH�0DDWVFKDSSLM�%�9���$VVHQ�
1$0������E��3UHOLPLQDU\�(QYLURQPHQWDO�3ROLF\�3ODQ������������LQ�'XWFK���1HGHUODQGVH�$DUGROLH�0DDWVFKDS�SLM�%�9��$VVHQ�
1(5��������6SHFLDO�UHJXODWLRQ����������,QVWDOODWLRQV�IRU�SURGXFWLRQ�RI�QDWXUDO�JDV�DQG�RLO��LQ�'XWFK���1HWKHU�ODQGV�(PLVVLRQ�*XLGHOLQHV��1(5���%LOWKRYHQ�

http://www.gasunie.nl/
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12*(3$�� ������ ,QGXVWU\�(QYLURQPHQWDO�3ODQ�� ,PSOHPHQWDWLRQ� HQYLURQPHQWDO� SODQ� IRU� SURGXFWLRQ� RI� RLO� DQGQDWXUDO�JDV������������LQ�'XWFK���12*(3$��7KH�+DJXH�
12*(3$��������3UHOLPLQDU\�,QGXVWU\�(QYLURQPHQWDO�3ODQ��,PSOHPHQWDWLRQ�HQYLURQPHQWDO�SODQ�IRU�SURGXFWLRQRI�RLO�DQG�QDWXUDO�JDV��1R���� �����������LQ�'XWFK���12*(3$��7KH�+DJXH�
2OLYLHU�� -�*�-��� YDQ�GHQ�%HUJ�� -�&�� DQG� -�$�+�:��3HWHUV��������*UHHQKRXVH�JDV� HPLVVLRQV� LQ� WKH�1HWKHUODQGV�6XPPDU\�5HSRUW������������,3&&�7DEOHV������ 5,90��%LOWKRYHQ��-XO\��5HSRUW�QR�������������
2OLYLHU��-�*�-��DQG�-�$�+�:��3HWHUV��������&2 � IURP�1RQ�(QHUJ\�8VH�RI� IXHOV��D�JOREDO�� UHJLRQDO�DQG�QDWLRQDOSHUVSHFWLYH�EDVHG�RQ�WKH�,3&&�7LHU���DSSURDFK��3DSHU�SUHVHQWHG�DW�WKH�7KLUG�1(8�&2� :RUNVKRS�1RQ�(QHUJ\�8VH�DQG�&2� HPLVVLRQV� ,QWHUQDWLRQDO�(QHUJ\�$JHQF\��,($���3DULV������1RYHPEHU������
2OLYLHU��-�*�-��DQG�/�-��%UDQGHV��������(VWLPDWH�RI�DQQXDO�DQG�WUHQG�XQFHUWDLQW\�IRU�'XWFK�VRXUFHV�RI�JUHHQKRXVHJDV�HPLVVLRQV�XVLQJ�WKH�,3&&�7LHU���DSSURDFK��5,90��%LOWKRYHQ� LQ�SUHS�
2OLYLHU�� -�*�-��� 7KRPDV�� 5��� %UDQGHV�� /�-��� 3HWHUV�� -�$�+�:�� DQG� &RHQHQ�� 3�:�+�*��� ������*UHHQKRXVH� *DV(PLVVLRQV� LQ� WKH� 1HWKHUODQGV� ����������� 1DWLRQDO� ,QYHQWRU\� 5HSRUW� ����� 5,90�� %LOWKRYHQ�� $SULO�5HSRUW�QR�������������
3DWHO��0���*LHOHQ��'���HW�DO���������5HSRUW�DQG�ZRUNVKRS�SURFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�1HWZRUN�1RQ�HQHUJ\8VH�DQG�&2� (PLVVLRQV��1(8�&2����)XQGHG�E\�WKH�(XURSHDQ�&RPPLVVLRQ¶V�(15,&+�3URJUDPPH��'*57'��³(QYLURQPHQW�DQG�&OLPDWH´������������
5LHPHUVPD��,�-���.��-RUGDDQ�DQG�-��2RQN��������1�2 HPLVVLRQV�RI�+HDY\�'XW\�YHKLFOHV� 1HWKHUODQGV�2UJDQLVDWL�RQ�IRU�$SSOLHG�6FLHQWLILF�5HVHDUFK��712���'HOIW��7KH�1HWKHUODQGV��)HEUXDU\�����
5,90�� ������ 0HDVXULQJ�� 0RGHOOLQJ� DQG� 8QFHUWDLQW\� �LQ� 'XWFK��� 5,90�� %LOWKRYHQ�� )HEUXDU\�� 5HSRUW� QR�������������PDLQ�UHSRUW�DQG�DGGHQGXP��
5,90�� ������1DWXUH� EDODQFH� ����� �LQ�'XWFK��� 6DPVRQ�+�'�� 7MHHQN�:LOOLQN� 3XEOLVKHUV�� $OSKHQ� DDQ� GH� 5LMQ�,6%1����������������$OVR�DYDLODEOH�DW�ZHEVLWH�KWWS���ZZZ�ULYP�QO�PLOLHX�QDWLRQDDO�QE�����
5,90������D��(QYLURQPHQWDO�%DODQFH�������LQ�'XWFK���6DPVRQ�+�'��7MHHQN�:LOOLQN�3XEOLVKHUV��$OSKHQ�DDQ�GH5LMQ�
5,90�&%6������E��(QYLURQPHQWDO�&RPSHQGLXP�������7KH�HQYLURQPHQW�LQ�ILJXUHV��LQ�'XWFK�ZLWK�WD�EOH�WLWOHV�LQ�(QJOLVK���5,90��%LOWKRYHQ���&%6��9RRUEXUJ��$OVR�DYDLODEOH�DW�ZHEVLWH�KWWS���ZZZ�ULYP�QO�HQ�PLOLHX�PLOLHXFRPSHQGLXP�
5,90�&%6��������(QYLURQPHQWDO�&RPSHQGLXP�������7KH�HQYLURQPHQW�LQ�ILJXUHV��LQ�'XWFK�ZLWK�WDEOHWLWOHV�LQ�(QJOLVK���5,90��%LOWKRYHQ���&%6��9RRUEXUJ��$OVR�DYDLODEOH�DW�ZHEVLWH�KWWS���ZZZ�ULYP�QO�HQ�PLOLHX�PLOLHXFRPSHQGLXP�
5,90��������(QYLURQPHQWDO�%DODQFH�������LQ�'XWFK���6DPVRQ�+�'��7MHHQN�:LOOLQN�3XEOLVKHUV��$OSKHQ�DDQ�GH5LMQ�
5RHPHU�0��� 7K��7KLMVVH� DQG� 7�� YDQ� GHU�0HXOHQ�� ������9HULILFDWLRQ� RI� PHWKDQH� HPLVVLRQV� �LQ� 'XWFK���$UHQ$�VXEPLWWHG��
5RHPHU�0��DQG�2��7DUDVRYD��������0HWKDQH�LQ�WKH�1HWKHUODQGV���DQ�H[SORUDWRU\�VWXG\�WR�VHSDUDWH�WLPH�VFDOHV�712�UHSRUW�5����������712��$SHOGRRUQ�
6FKRRQGHUZRHUG��+��������5HVXOWV�RI�WKH�LQYHQWRU\�RI�OLQH�SODQWDWLRQV�LQ�UXUDO�DUHDV�LQ�WKH�1HWKHUODQGV�������LQ'XWFK���5HSRUW�����0DDWVFKDS�'DDPHQ��6FKRRQGHUZRHUG��0LHGHPD�	�'H�.OHLQ�
6FKRRQGHUZRHUG��+��DQG�:�3��'DDPHQ��������$VSHFWV�RI�IRUHVW�DQG�IRUHVW�PDQDJHPHQW�LQ�WKH�1HWKHUODQGV��5H�VXOWV�RI�KDUYHVWHG�ZRRG�VWDWLVWLFV������������LQ�'XWFK���)RUHVW�'DWD�)RXQGDWLRQ��6W��%RVGDWD���:DJH�QLQJHQ�
6SDNPDQ��-���9DQ�/RRQ��0�0�-���9DQ�GHU�$XZHUDHUW��5�-�.���*LHOHQ��'�-���2OLYLHU��-�*�-���DQG�(�$��=RQQHYHOG�������0HWKRG�IRU�FDOFXODWLRQ�RI�JUHHQKRXVH�JDV�HPLVVLRQV��LQ�'XWFK���9520�+,0+��7KH�+DJXH��5H�SRUW�6HULHV�(PLVVLRQ�5HJLVWUDWLRQ�QR������-XO\������
6SDNPDQ��-���9DQ�/RRQ��0�0�-���9DQ�GHU�$XZHUDHUW��5�-�.���*LHOHQ��'�-���2OLYLHU��-�*�-���DQG�(�$��=RQQHYHOG�������0HWKRG�IRU�FDOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV� 9520�+,0+��7KH�+DJXH��5HSRUW�(PLVVLRQ5HJLVWUDWLRQ�QR����E� 0DUFK�������(OHFWURQLF�XSGDWH�RI�RULJLQDO�UHSRUW�1R�����RI�-XO\�������(OHFWURQLFYHUVLRQ�RQO\� LQ�'XWFK�DQG�(QJOLVK�DYDLODEOH�DW�ZHEVLWH��ZZZ�JUHHQKRXVHJDVHV�QO�
6WROS��-�$�1���������6HH�WKH�ZRRG�IRU�WKH�WUHHV��5HVXOWV�RI�IRUHVW�LQYHQWRULHV�������+263���LQ�'XWFK���)RXQGDWL�RQ�)RUHVW�DQG�:RRG��6W��%RV�HQ�+RXW���:DJHQLQJHQ�

http://www.greenhousegases.nl/
http://www.rivm.nl/en/milieu/milieucompendium/
http://www.rivm.nl/en/milieu/milieucompendium/
http://www.rivm.nl/milieu/nationaal/nb2000/
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712�� ������ 0HWD� LQIRUPDWLRQ� RQ� 3(5� ����� GDWDVHW� �LQ� 'XWFK��� 712�� $SHOGRRUQ�� $YDLODEOH� DW� ZHEVLWH�KWWS���GP�PLOLHXPRQLWRU�QHW�
7XUNHQEXUJ��:��DQG�-��YDQ�GHU�6OXLMV��������5HYLHZ�5,90�LQVWUXPHQWV�IRU�WKH�&2� HPLVVLRQV�LQYHQWRU\�XVHG�IRUWKH�(QYLURQPHQWDO�%DODQFH��LQ�'XWFK���1:	6�������� ,Q��2QGHUGHOLQGHQ��'�� �HG����5HYLHZ�RI�5,90LQVWUXPHQWV�XVHG�IRU�(QYLURQPHQWDO�%DODQFH������>LQ�'XWFK@��5,90��%LOWKRYHQ��5HSRUW�QR������������6HSWHPEHU������
81)&&&�� ������ 81)&&&� *XLGHOLQHV� IRU� UHSRUWLQJ� DQG� UHYLHZ� 81)&&&� 6HFUHWDULDW�� %RQQ�� 'RF�� QR)&&&�&3���������-DQXDU\������
81)&&&��������*XLGHOLQHV�IRU�WKH�SUHSDUDWLRQ�RI�QDWLRQDO�FRPPXQLFDWLRQV�E\�3DUWLHV�LQFOXGHG�LQ�$QQH[�,�WRWKH� &RQYHQWLRQ�� SDUW� ,�� 81)&&&� UHSRUWLQJ� JXLGHOLQHV� RQ� DQQXDO� LQYHQWRULHV� 81)&&&� 6HFUHWDULDW�%RQQ��'RF��QR��)&&&�6%67$������/���$GG���RI����-XQH������
81)&&&��������$ JXLGH� WR� WKH� FOLPDWH� FKDQJH� FRQYHQWLRQ�SURFHVV� (OHFWURQLFDOO\� DYDLODEOH� DW� WKH�81)&&&ZHEVLWH�
9DQ�$PVWHO��$�5���6ZDUW��5�-���.URO��0�6���%HFN��-�3���%RXZPDQ��$�)��DQG�.�:��YDQ�GHU�+RHN��������0HWKDQHWKH� RWKHU� JUHHQKRXVH� JDV�� UHVHDUFK� DQG� SROLF\� LQ� WKH� 1HWKHUODQGV�� 5,90�� %LOWKRYHQ�� 5HSRUW� QR�������������$SULO�������
9DQ�$PVWHO��$�5���-�*�-��2OLYLHU�DQG�3�*��5X\VVHQDDUV� �HGV��������D��0RQLWRULQJ�RI�*UHHQKRXVH�*DVHV� LQ� WKH1HWKHUODQGV��8QFHUWDLQW\�DQG�3ULRULWLHV�IRU�,PSURYHPHQW��3URFHHGLQJV�RI�D�1DWLRQDO�:RUNVKRS�KHOG�LQ%LOWKRYHQ��7KH�1HWKHUODQGV����6HSWHPEHU������ :,0(.�UHSRUW��5,90�UHSRUW�QR��������������%LOWKR�YHQ��0D\������
9DQ�$PVWHO��$�5���HG��������E��0RQLWRULQJ�&2� 6LQNV�LQ�WKH�1HWKHUODQGV��3ULRULWLHV�IRU�,PSURYHPHQW� 3URFHH�GLQJV�RI�D�1DWLRQDO�:RUNVKRS�KHOG�LQ�:DJHQLQJHQ��7KH�1HWKHUODQGV�����1RYHPEHU�������:DJHQLQJHQ8QLYHUVLW\�(QYLURQPHQWDO�6FLHQFHV�UHSRUW��:DJHQLQJHQ�
9DQ�+DUPHOHQ��$�.��DQG�:�5�5��.RFK��������&2� HPLVVLRQ� IDFWRUV� IRU� IXHOV� LQ� WKH�1HWKHUODQGV� 712��$SHO�GRRUQ�
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http://unfccc.int/resource/process
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