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7KLV�UHSRUW�GHVFULEHV�WKH�PHWKRG�QRZ�XVHG�IRU�FDOFXODWLQJ�WKH�HPLVVLRQV�RI�GLUHFW
JUHHQKRXVH� JDVHV� LQ� WKH� 1HWKHUODQGV�� 7KH� UHSRUW� ZDV� DGRSWHG� E\� WKH
&RRUGLQDWLRQ�&RPPLWWHH�IRU�0RQLWRULQJ�RI�7DUJHW�*URXSV��&&'0��RQ���)HEUXDU\
������7KH�LPSRUWDQFH�RI�WKH�UHSRUW�OLHV�LQ�WKH�IDFW�WKDW�WKH�LQVWLWXWHV�LQYROYHG�KDYH
UHDFKHG�DJUHHPHQW�RQ�WKH�ZD\�WKH�LQWHUQDWLRQDOO\�DGRSWHG�µ,3&&�PHWKRG¶�LV�WR�EH
DSSOLHG�LQ�WKH�1HWKHUODQGV��1RZ�WKDW�WKLV�UHSRUW�KDV�EHHQ�IRUPDOO\�DGRSWHG�E\�WKH
&&'0��DOO�WKH�LQVWLWXWHV�ZLOO�XVH�WKH�GHVFULEHG�PHWKRG�LQ�WKH�VDPH�ZD\�DQG�XVH
WKH VDPH� EDVLF� GDWD� VHW�� 7KLV� LV� DOO� WKH�PRUH� LPSRUWDQW� JLYHQ� WKH� IDFW� WKDW� WKH
PHWKRG� LV� XVHG�QRW�RQO\� IRU� UHSRUWLQJ� XQGHU� WKH�81�)UDPHZRUN�&RQYHQWLRQ� RQ
&OLPDWH� &KDQJH� �81)&&&�� DQG� WR� WKH� (XURSHDQ� 8QLRQ�� EXW� DOVR� EHFDXVH
HPLVVLRQV�FDOFXODWHG�DFFRUGLQJ� WR� WKH� ,3&&�PHWKRG� IRUP� WKH� EDVLV� IRU�QDWLRQDO
FOLPDWH� SROLF\� DQG� 'XWFK� FOLPDWH� WDUJHWV�� 7KLV� ZDV� GHFLGHG� E\� WKH� 'XWFK
*RYHUQPHQW� LQ� WKH� OHWWHU� RI� ��� 6HSWHPEHU� ����� WR� WKH� 6HFRQG� &KDPEHU� RI
3DUOLDPHQW��3DUOLDPHQWDU\�3DSHUV�����±��������������QR������:KHQ�LQWHUSUHWLQJ
WKH ,3&&� JXLGHOLQHV� LQ� WKH� PDQQHU� GHVFULEHG� LQ� WKLV� UHSRUW�� VRPH� DVSHFWV� ZLOO
UHTXLUH�VSHFLDO�DWWHQWLRQ�
&ODVVLILFDWLRQ�RI�VHFWRUV���WDUJHW�JURXSV
7KH� ,3&&¶V� FODVVLILFDWLRQ� LQ� VRXUFH� FDWHJRULHV� GLIIHUV� IURP� WKH� WDUJHW� JURXS
FODVVLILFDWLRQ� XVHG� LQ� 'XWFK� HQYLURQPHQWDO� SROLF\�� 7KH� DQQH[HV� WR� WKLV� UHSRUW
LQFOXGH� D� WDEOH� IRU� FRQYHUWLQJ� ,3&&� VRXUFH� FDWHJRULHV� LQWR� WKH� 'XWFK� WDUJHW
JURXSV�
5HODWLRQ�ZLWK�PRQLWRULQJ�XQGHU�WKH�ORQJ�WHUP�DJUHHPHQWV
7KH� ORQJ�WHUP� DJUHHPHQWV� �/7$�� IRU� HQHUJ\� VDYLQJ� DUH� GHVLJQHG� WR� LQFUHDVH
HQHUJ\�HIILFLHQF\�JHQHUDOO\�DQG�ZLWKLQ�VSHFLILF�VHFWRUV��IRU�H[DPSOH�E\�H[SDQGLQJ
WKH XVH�RI� FRPELQHG�KHDW�DQG� SRZHU� �&+3���(IILFLHQF\� JDLQV� DUH�PHDVXUHG� E\
PRQLWRULQJ� HIILFLHQF\� LPSURYHPHQWV� PDGH� E\� WKH� XVHUV� RI� HQHUJ\�� WKH� SODFH
ZKHUH� WKH�HQHUJ\� LV�JHQHUDWHG� LV�RI� OHVV� LPSRUWDQFH�� ,Q� WKH� ,3&&�PHWKRG�&2�

HPLVVLRQV�IURP�D�&+3�SODQW�DUH�DOORFDWHG�WR�WKH�RZQHU�RI�WKH�SODQW��7KLV�PHDQV
WKDW� &2� HPLVVLRQV� ZLWKLQ� D� VHFWRU� FDQ� ULVH� VXEVWDQWLDOO\� DOWKRXJK� WKH� /7$
PRQLWRULQJ� PHWKRG� LQGLFDWHV� WKDW� WKH� HIILFLHQF\� KDV� LQFUHDVHG�� %RWK� UHSRUWLQJ
PHWKRGV��,3&&�DQG�/7$�PRQLWRULQJ��PD\�JHQHUDWH�DSSDUHQWO\�FRQIOLFWLQJ�UHVXOWV
IRU� WKH� VHFWRU� LQ� TXHVWLRQ�� :LWKRXW� EDFNJURXQG� LQIRUPDWLRQ� RQ� WKH� HIILFLHQF\
LPSURYHPHQWV�� WKH� ,3&&� UHSRUWLQJ� PHWKRG� PD\� JLYH� VHFWRU� DQ� XQMXVWLILHG
QHJDWLYH� LPDJH� UHJDUGLQJ� LWV�&2� HPLVVLRQV�� 7R� DVVHVV�ZKHWKHU�HQYLURQPHQWDO
REMHFWLYHV� KDYH� EHHQ� DFKLHYHG�� WKH� &2� HPLVVLRQV� IURP� &+3� SODQWV� FDQ� EH
SUHVHQWHG�VHSDUDWHO\�WR�VXSSOHPHQW�WKH�WRWDO�SLFWXUH�
7UDQVSRUW�HPLVVLRQV
7KH� ,3&&� DSSURDFK� WR� UHJLVWHULQJ� WUDQVSRUW� HPLVVLRQV� GLIIHUV� IURP� WKH� PHWKRG
SUHVFULEHG�E\�'XWFK�SROLF\��(PLVVLRQ�ILJXUHV�LQ�'XWFK�WUDQVSRUW�SROLF\�DUH�EDVHG
RQ YHKLFOH�NLORPHWUHV�WUDYHOOHG�LQ�WKH�1HWKHUODQGV��7KH�,3&&�PHWKRG�LV�EDVHG�RQ
GHOLYHULHV�RI� IXHO� LQ�WKH�1HWKHUODQGV�� LQ�RWKHU�ZRUGV�� WKH�QXPEHU�RI� OLWUHV�VROG�DW
ILOOLQJ� VWDWLRQV�� 7KHVH� DSSURDFKHV� OHDG� WR� GLIIHUHQW� UHVXOWV� IRU� JUHHQKRXVH� JDV
HPLVVLRQV��,Q�LWV�OHWWHU�RI����6HSWHPEHU�������WKH�'XWFK�*RYHUQPHQW�VWDWHG�WKDW
WKH ,3&&�PHWKRG�ZRXOG� EH� XVHG�� 7KH�0LQLVWU\� RI� 7UDQVSRUW�� 3XEOLF�:RUNV� DQG
ZDWHU� 0DQDJHPHQW� �9HQ:��� WKH� 0LQLVWU\� RI� +RXVLQJ�� 6SDWLDO� 3ODQQLQJ� DQG� WKH

��:KHUH� QHFHVVDU\�� WKLV� HOHFWURQLF� YHUVLRQ� KDV� EHHQ� EURXJKW� XS� WR� GDWH� IRU� WKH� SURMHFW� \HDU� ����� DQG� LQFRUSRUDWHV� VRPH
DGGLWLRQV�DQG�FRUUHFWLRQV�WR�GHVFULEH� WKH�PHWKRG�XVHG�IRU�WKH�(QYLURQPHQW�0RQLWRU������� ,Q�DOO� WDEOHV�WKH�DFWXDO�YDOXHV�PD\
KDYH�EHHQ�DGMXVWHG�DIWHU� SXEOLFDWLRQ� LQ�������7KLV� LV� WKH�VRXUFH� WH[W� IRU� WKH�(QJOLVK� WUDQVODWLRQ� RI� UHSRUW� µ(5���¶� IRU� XVH� E\
IRUHLJQ�H[SHUWV�ZKHQ�UHYLHZLQJ�WKH�1DWLRQDO�,QYHQWRU\�5HSRUW�RQ�JUHHQKRXVH�JDV�HPLVVLRQV�DW�WKH�UHTXHVW�RI�WKH�81�&OLPDWH
6HFUHWDULDW��1R�FRPSOHWH�XSGDWH�RI�WKLV�UHSRUW�ZDV�PDGH�EHFDXVH�QHZ��GHWDLOHG�GHVFULSWLRQV��µSURWRFROV¶�� IRU�NH\�VRXUFHV�DUH
XQGHU�GHYHORSPHQW��ZKLFK�ZLOO�LQ�WLPH�HIIHFWLYHO\�UHSODFH�WKLV�PHWKRGRORJ\�UHSRUW�
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(QYLURQPHQW� �9520�� DQG� WKH� 1DWLRQDO� ,QVWLWXWH� RI� 3XEOLF� +HDOWK� DQG� WKH
(QYLURQPHQW� �5,90�� KDYH� LQGLFDWHG� WKDW� WKH\� ZLOO� FRQWLQXH� WR� XVH� WKH� FXUUHQW
PHWKRG�LQ�QDWLRQDO�SROLF\�GHYHORSPHQW��7KLV�PHDQV�WKDW�WKH�,3&&�PHWKRG�ZLOO�EH
XVHG� ZKHQ� UHSRUWLQJ� JUHHQKRXVH� JDV� HPLVVLRQV� GDWD� LQ� QDWLRQDO� VXUYH\V� DQG
SROLF\� GRFXPHQWV�� 5HSRUWV� PD\� DOVR� LQFOXGH� VXSSOHPHQWDU\� UHVXOWV� EDVHG� RQ
YHKLFOH�NLORPHWUHV�WUDYHOOHG��7KH�PRGHOV�ZLOO�EH�DGDSWHG�DFFRUGLQJO\�
&2� IL[DWLRQ�LQ�ELRPDVV�VWRFNV
,Q�LWV�OHWWHU�RI����6HSWHPEHU�������WKH�*RYHUQPHQW�LQGLFDWHG�WKDW�LW�ZLOO�FRXQW�WKH
IL[DWLRQ� RI� &2� E\� IRUHVWV� DV� DQ� HPLVVLRQ� UHGXFWLRQ� IRU� PHHWLQJ� WKH� UHGXFWLRQ
WDUJHW� IRU� ������ $FFRUGLQJ� WR� WKH� ,3&&� UHSRUWLQJ� PHWKRG�� WKH� IL[DWLRQ� RI� &2�

VKRXOG� EH� UHSRUWHG� VHSDUDWHO\��:KHQ� UHSRUWLQJ� DFFRUGLQJ� WR� WKH� ,3&&�PHWKRG�
WKHUHIRUH�� WKLV� IL[DWLRQ�FDQQRW�VLPSO\�EH� LQFOXGHG� DV� D� QHJDWLYH� HPLVVLRQ� LQ� WKH
VWDWHPHQW�RI�WRWDO�QDWLRQDO�&2� HPLVVLRQV�
6XPPLQJ�XS
7KH�,3&&�PHWKRG�ZLOO�FRQWLQXH�WR�EH�XVHG�ZKHQ�UHSRUWLQJ�RQ�HPLVVLRQV�RI�GLUHFW
JUHHQKRXVH�JDVHV��7KLV�PHDQV�WKDW��DW�OHDVW�LQ�IRUPDO�UHSRUWV��WKH�,3&&�PHWKRG
DV GHVFULEHG�LQ�WKLV�UHSRUW�PXVW�EH�XVHG��,I��KRZHYHU��D�VSHFLILF�LQWHUSUHWDWLRQ�RI
'XWFK� HQYLURQPHQWDO� SROLF\� LV� UHTXLUHG�� UHSRUWV� PD\� FRQWDLQ� VHSDUDWH
VXSSOHPHQWDU\� LQIRUPDWLRQ� DFFRPSDQLHG� E\� D� FOHDU� H[SODQDWLRQ� RI� ZKHUH�� KRZ
DQG ZK\�DQ�DGGLWLRQDO�UHSRUWLQJ�PHWKRG�LV�XVHG�DORQJVLGH�WKH�,3&&�PHWKRG��7KLV
PD\ EH�WKH�FDVH�LQ�UHSRUWV�FRQFHUQLQJ�/7$V�DQG�WKH�WUDQVSRUW�VHFWRU��7KLV�GRHV
QRW DOWHU�WKH�UHTXLUHPHQW�WR�XVH�WKH�,3&&�PHWKRG�DV�GHVFULEHG�LQ�WKLV�UHSRUW� IRU
DOO�QDWLRQDO�DQG�LQWHUQDWLRQDO�UHSRUWV�
7KH�PHWKRG�GHVFULEHG�LQ�WKLV�UHSRUW�ZLOO�EH� LPSOHPHQWHG�LQ�FRQVXOWDWLRQ�ZLWK�WKH
WDUJHW�JURXSV�DQG�WKH�&&'0�SURWRFRO�ZRUNLQJ�JURXSV��

&RRUGLQDWLRQ�&RPPLWWHH�IRU�0RQLWRULQJ�RI�7DUJHW�*URXSV��&&'0�

��7R�PHHW�WKH�UHTXLUHPHQWV�RI�WKH�.\RWR�3URWRFRO¶V�1DWLRQDO�6\VWHP�DQG�WKH�81)&&&�,3&&�*RRG�3UDFWLFH�JXLGHOLQHV�RQ�WLPH
QHZ�PHWKRGV� DQG� SURWRFROV�PXVW� EH� GHYHORSHG�� )URP� ������ WKLV� ZLOO� EH� FRRUGLQDWHG� E\� WKH�:RUNLQJ� *URXS� IRU� 0RQLWRULQJ
(PLVVLRQV�RI�*UHHQKRXVH�*DVHV��:(%���ZKLFK�IXQFWLRQV�ZLWKLQ�WKH�&&'0�
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��� *UHHQKRXVH�JDVHV ����� 6RXUFHV�RI�JUHHQKRXVH�JDV�HPLVVLRQV�LQ�WKH�1HWKHUODQGV ��
��� 'DWD�FROOHFWLRQ ����� ,3&&�UHTXLUHPHQWV ����� 7LPHWDEOH ��

�� (0,66,216�2)�&$5%21�',2;,'(��&2�� ��
��� &2� HPLVVLRQV�IURP�WKH�FRPEXVWLRQ�RI�HQHUJ\�FDUULHUV�DV�D�IXHO�>�$@ ������� %DVLF�GDWD�VHW��1HWKHUODQGV�(QHUJ\�6WDWLVWLFV��1(+� ������� (5�,�DQG�VXSSOHPHQWDU\�HVWLPDWHV ������� (PLVVLRQ�IDFWRUV�IRU�HVWLPDWLQJ�HPLVVLRQV�IURP�FROOHFWLYH�VHFWRUV ������� 7HPSHUDWXUH�FRUUHFWLRQ�IRU�HQHUJ\�XVH ������� (PLVVLRQV�IURP�HQHUJ\�XVH�RXWVLGH�VHFWRUV��µ6WDWLVWLFDO�'LIIHUHQFHV¶��>�$�@ ������� &��&2�DQG�&2� ��
��� &2� HPLVVLRQV�IURP�HQHUJ\�FDUULHUV�XVHG�DV�IHHGVWRFNV�>�$@ ��
��� &2� HPLVVLRQV�IURP�WKH�WUDQVIRUPDWLRQ�RI�HQHUJ\�FDUULHUV��QRQ�&+3��>�$@ ����� )XJLWLYH�HPLVVLRQV�IURP�IODUHV�DQG�YHQWV�GXULQJ�RLO�DQG�JDV�SURGXFWLRQ�>�%�@ ����� 3URFHVV�HPLVVLRQV�IURP�WKH�GHFRPSRVLWLRQ�RI�FDUERQDWH�>�$���(���)@ ����� &2� VWRUDJH�LQ�ELRPDVV�>�$@ ��
��� &2� HPLVVLRQV�IURP�ZDVWH�LQFLQHUDWLRQ�>�&@ ��

�� (0,66,216�2)�0(7+$1(��&+�� ��
��� &+� HPLVVLRQV�IURP�WKH�FRPEXVWLRQ�RI�HQHUJ\�FDUULHUV�>�$@ ����� )XJLWLYH�HPLVVLRQV�RI�&+� IURP�WKH�SURGXFWLRQ��WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�RI�RLO�DQG�JDV�>�%�@ ������� 2LO�DQG�JDV�SURGXFWLRQ�>�%�F@ ������� *DV�WUDQVPLVVLRQ�>�%�E@ ������� *DV�GLVWULEXWLRQ�>�%�E@ ������� &+� SURFHVV�HPLVVLRQ�IURP�UHILQHULHV�>�%�D@ ��
��� &+� HPLVVLRQV�IURP�HQWHULF�IHUPHQWDWLRQ�>�$@ ����� &+� HPLVVLRQV�IURP�PDQXUH�PDQDJHPHQW�>�%@ ����� &+� HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�RQ�ODQG�>�$@ ����� &+� HPLVVLRQV�IURP�:DVWH�:DWHU�7UHDWPHQW�3ODQWV�>�%@� ����� &+� HPLVVLRQV�IURP�VRLO�>QDWXUH@ ��

� (0,66,216�2)�1,75286�2;,'(��1�2� ��
��� 1�2 HPLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ�>�$@ ����� 1�2 HPLVVLRQV�IURP�PRELOH�VRXUFHV�>�$�@ ����� 1�2 HPLVVLRQV�IURP�LQGXVWULDO�SURFHVVHV�>�@ ��
��� 1�2 HPLVVLRQV�IURP�WKH�XVH�RI�SURGXFWV�>�@ ����� 1�2 HPLVVLRQV�IURP�DJULFXOWXUH��H[FOXGLQJ�FRPEXVWLRQ�HPLVVLRQV��>�%���'@ ������� ,QFUHDVHG�EDFNJURXQG�HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV�>�'@ ������� (PLVVLRQV�IURP�WKH�XVH�RI�V\QWKHWLF�IHUWLOLVHUV�>�'@ ������� (PLVVLRQV�IURP�OLYHVWRFN�XULQH�DQG�IDHFHV��H[FUHWLRQ��RQ�ODQG�>�%@ ������� 1�2 HPLVVLRQV�IURP�VWRUHG�IDUP\DUG�PDQXUH�>�%@ ������� 1�2 HPLVVLRQV�IURP�DQLPDO�PDQXUH�LQ�DJULFXOWXUDO�VRLOV�>�%@ ������� 1�2 HPLVVLRQV�IURP�KRUWLFXOWXUDO�SURGXFWLRQ�>�'@ ��
��� 1�2 HPLVVLRQV�IURP�ZDVWH�LQFLQHUDWLRQ�>�&@ ����� 1�2 HPLVVLRQV�IURP�ZDVWHZDWHU�KDQGOLQJ�>�%@ ����� 1�2 HPLVVLRQV�IURP�SROOXWHG�VXUIDFH�ZDWHU�>�@ ��

� (0,66,216�2)�121�2'3�+$/2&$5%216��+)&6��3)&6�$1'�6)� ��
��� 'HILQLWLRQ�RI�FRPSRXQGV ������ 6RXUFHV�RI�+)&��3)&�DQG�6)� HPLVVLRQV ������� (PLVVLRQV�GXULQJ�WKH�XVH�RI�+)&V��3)&V�DQG�6)� >�)@ ������� 3URFHVV�HPLVVLRQV��E\�SURGXFW��>�%�DQG��&@ ��

� 5()(5(1&(6 ��
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7KLV�UHSRUW�GHVFULEHV�WKH�PHWKRG�IRU�FDOFXODWLQJ�'XWFK�HPLVVLRQV�RI�GLUHFW�JUHHQKRXVH�JDVHV�
,W�KDV�EHHQ�FRPSLOHG�E\�WKH�1DWLRQDO�,QVWLWXWH�IRU�3XEOLF�+HDOWK�DQG�WKH�(QYLURQPHQW��5,90��
6WDWLVWLFV� 1HWKHUODQGV� �&%6��� WKH� 1HWKHUODQGV�2UJDQLVDWLRQ� IRU� $SSOLHG� 6FLHQWLILF� 5HVHDUFK
�712��DQG�WKH�1HWKHUODQGV�(QHUJ\�5HVHDUFK�)RXQGDWLRQ��(&1��DW�WKH�UHTXHVW�RI�WKH�0LQLVWU\
RI�+RXVLQJ��6SDWLDO�3ODQQLQJ�DQG�WKH�(QYLURQPHQW��9520���,WV�XVH�LV�FRPSXOVRU\�IRU�QDWLRQDO
DQG�LQWHUQDWLRQDO�UHSRUWLQJ�ZLWK�UHVSHFW�WR�FOLPDWH�SROLF\��2QH�RI�WKH�JRDOV�RI� WKH�UHSRUW� LV� WR
SUHYHQW�WKH�XVH�RI�GLIIHUHQW�HPLVVLRQ�GDWD�E\�WKH�YDULRXV�LQVWLWXWHV�DQG�PLQLVWULHV��7R�WKLV�HQG
WKH UHSRUW� KDV� DOVR� EHHQ� HQGRUVHG� E\� WKH� PLQLVWULHV� RI� 9520�� (FRQRPLF� $IIDLUV� �(=��
7UDQVSRUW�� 3XEOLF� :RUNV� DQG� :DWHU� 0DQDJHPHQW� �9HQ:�� DQG� $JULFXOWXUH�� 1DWXUH
0DQDJHPHQW�DQG�)LVKHULHV��/19��
7KH�UHSRUW�LV�OLPLWHG�WR�GLUHFW�JUHHQKRXVH�JDVHV�WKDW�GR�QRW�IDOO�XQGHU�WKH�0RQWUHDO�3URWRFRO�
2]RQH� GHSOHWLQJ� JUHHQKRXVH� JDVHV� �+&)&V�� HWF���� LQGLUHFW� JUHHQKRXVH� JDVHV� �WKH� µR]RQH
SUHFXUVRUV¶��&2��12[� 1092&��DQG�62� DUH�QRW�FRQVLGHUHG��7KH�UHSRUW�EULHIO\�GHVFULEHV�WKH
HPLVVLRQ� LQYHQWRU\� V\VWHP� LQ� WKH� 1HWKHUODQGV�� %HVLGHV� WKH� HPLVVLRQ� LQYHQWRU\� PHWKRGV
GHVFULEHG�LQ�WKLV�UHSRUW��VHSDUDWH�SURWRFROV�ZLOO�EH�SURGXFHG�VWDWLQJ� WKH� LQVWLWXWHV� WKDW�DUH� WR
FDUU\�RXW�WKH�LQYHQWRU\�DQG�KRZ�GDWD�IORZV�ZLOO�EH�PDQDJHG��VHH�DOVR�IRRWQRWH����
8VLQJ� WKH� PHWKRG� GHVFULEHG� KHUH�� &2� HPLVVLRQV� DUH� DERXW� ��� ORZHU� WKDQ� SUHYLRXVO\
FDOFXODWHG� �(QYLURQPHQWDO� %DODQFH� ������ UHSRUW� WR� WKH� (8� ������� 7KLV� LV� EHFDXVH� GHWDLOHG
HPLVVLRQ�IDFWRUV�DUH�XVHG��D�KLJKHU�SURSRUWLRQ�RI�FDUERQ�IL[DWLRQ�LQ�RUJDQLF�FKHPLFDO�SURGXFWV
LV� DVVXPHG�� DQG� EHFDXVH� LW� LV� QR� ORQJHU� DVVXPHG� WKDW� ORVVHV� IURP� WKH� WUDQVIRUPDWLRQ� RI
HQHUJ\�FDUULHUV�RXWVLGH�FRPELQHG�KHDW�DQG�SRZHU�SODQWV� �&+3�� OHDG�WR�&2� HPLVVLRQV��7KH
FDOFXODWLRQ�RI�HPLVVLRQV�IURP�HQHUJ\�FRQVXPSWLRQ�LV�EDVHG�RQ�WKH�&%6¶V�1HWKHUODQGV�(QHUJ\
6WDWLVWLFV� �1(+��� 7KH� DOORFDWLRQ� RI� FRPEXVWLRQ� HPLVVLRQV� LV� LQ� OLQH� ZLWK� WKH� HQHUJ\
FRQVXPSWLRQ�E\�VHFWRUV�UHJLVWHUHG�LQ�WKH�1(+��7UDQVSRUW�HPLVVLRQV�DUH�FDOFXODWHG� IURP�IXHO
FRQVXPSWLRQ�GHULYHG�IURP�IXHO�GHOLYHULHV�VWDWLVWLFV�LQ�WKH�1(+�
(PLVVLRQV�RI�&+� DQG�1�2��OLNH�WKRVH�RI�&2�� DUH�GHULYHG�E\�PXOWLSO\LQJ�WKH�HPLVVLRQ�IDFWRUV
E\�DFWLYLW\�OHYHOV��7KH�DFWLYLW\�OHYHOV�IRU�&+� LQFOXGH�IXHO�FRQVXPSWLRQ��WKH�SURGXFWLRQ�YROXPHV
RI RLO�DQG�JDV�� WKH�DPRXQW�RI� ODQGILOOHG�ZDVWH�� OLYHVWRFN�QXPEHUV�DQG�WKH�DPRXQW�RI�PDQXUH
SURGXFHG�� 7KHVH� ILJXUHV� KDYH� WR� EH� GHWHUPLQHG� HDFK� \HDU�� (PLVVLRQV� RI� 1�2 GHSHQG�� LQ
DGGLWLRQ� WR� IXHO� FRQVXPSWLRQ�� RQ� WKH� SURGXFWLRQ� YROXPH� RI� QLWULF� DFLG�� WKH� XVH� RI� DUWLILFLDO
IHUWLOLVHUV�� PDQXUH� SURGXFWLRQ� DQG� DPPRQLD� HPLVVLRQV� LQ� DJULFXOWXUH� DQG� WKH� DPRXQW� RI
H[SRUWHG�PDQXUH�
(PLVVLRQV�RI�+)&V��3)&V��),&V�DQG�6)� DUH�FDOFXODWHG�XVLQJ�D�G\QDPLF�PRGHO� LQWR�ZKLFK
GDWD RQ�WKH�XVH�RI�WKHVH�FRPSRXQGV�RYHU�D�SHULRG�RI�\HDUV�DUH�HQWHUHG��&XUUHQWO\��WKHVH�GDWD
DUH�QRW�XSGDWHG�UHJXODUO\��EXW�RQ�DQ�DG�KRF�EDVLV��7KLV�VKRXOG�EH�DGGUHVVHG�LQ�WKH�XSFRPLQJ
SURWRFRO�
(PLVVLRQV�FDOFXODWHG�XVLQJ�WKH�PHWKRGV�GHVFULEHG�DUH�VWRUHG�LQ�D�GHWDLOHG�GDWD�ILOH���)URP�WKLV
ILOH��GDWD�FDQ�EH�DJJUHJDWHG�DFFRUGLQJ� WR� WKH� ,3&&�FDWHJRULHV�DQG� WKH�'XWFK� WDUJHW�JURXSV�
7KH�ILOH�FDQ�DOVR��LQ�SULQFLSOH��EH�XVHG�WR�DJJUHJDWH�GDWD�IRU�RWKHU�UHSRUWLQJ�SXUSRVHV��VXFK�DV
&25,1$,5�DQG�(&(��7KH�FRQYHUVLRQ�WDEOHV�UHTXLUHG�IRU�WKLV�DUH�LQFOXGHG�LQ�WKH�DQQH[HV�
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7KLV� UHSRUW� GHVFULEHV� WKH� PHWKRG� IRU� FDOFXODWLQJ� 'XWFK� HPLVVLRQV� RI� GLUHFW
JUHHQKRXVH� JDVHV�� ,W� HVWDEOLVKHV� KRZ�� ZLWKLQ� WKH� IUDPHZRUN� RI� 7DUJHW� JURXS
0RQLWRULQJ�� (PLVVLRQ� 5HJLVWUDWLRQ� DQG� (PLVVLRQ� ,QYHQWRULHV�� D� WRWDO� ILJXUH� IRU
DFWXDO�HPLVVLRQV�RI�GLUHFW�JUHHQKRXVH�JDVHV� LV�FRPSLOHG�DFFRUGLQJ� WR� WKH� ODWHVW
DGGLWLRQ�WR�WKH�,3&&�JXLGHOLQHV�DJUHHG�LQ�0H[LFR�������,3&&�,QWHUJRYHUQPHQWDO
3DQHO�RQ�&OLPDWH�&KDQJH��
,Q� WKH� SDVW� WKH� YDULRXV� LQVWLWXWHV� DQG� PLQLVWULHV� XVHG� GLIIHUHQW� ILJXUHV� IRU
JUHHQKRXVH�JDV�HPLVVLRQV��,Q������WKH�'XWFK�JRYHUQPHQW�GHFLGHG�WR�DGRSW�WKH
LQWHUQDWLRQDOO\� DFFHSWHG� ,3&&� PHWKRG� IRU� ERWK� LQWHUQDWLRQDO� DQG� QDWLRQDO
SXUSRVHV�� ,Q� GRLQJ� WKLV� LW� DEDQGRQHG�� DPRQJ� RWKHU� PHWKRGV�� WKH� JURVV� 1(33
PHWKRG�IRU�&2� �WKH�PHWKRG�DGRSWHG�IRU�WKH�1DWLRQDO�(QYLURQPHQWDO�3ROLF\�3ODQ�
1(33��� ZKLFK�� DOWKRXJK� VLPSOH� DQG� XQHTXLYRFDO�� PDGH� LW� GLIILFXOW� WR� FRPSDUH
'XWFK�HPLVVLRQ�VWDWLVWLFV�ZLWK�WKRVH�RI�RWKHU�FRXQWULHV�
*LYHQ�WKH�GLIIHUHQW�RSLQLRQV�KHOG�E\�WKH�YDULRXV�LQVWLWXWHV�RQ�WKH�VL]H�RI�WKH�&2�

HPLVVLRQV� IURP� YDULRXV� VRXUFHV�� FRQVXOWDWLRQV� ZHUH� KHOG�� DW� WKH� UHTXHVW� RI
9520�� EHWZHHQ� &%6�� WKH� 1HWKHUODQGV� 2UJDQLVDWLRQ� IRU� $SSOLHG� 6FLHQWLILF
5HVHDUFK��712���WKH�1HWKHUODQGV�(QHUJ\�5HVHDUFK�)RXQGDWLRQ��(&1��DQG�5,90
WR�UHDFK�D�FRQVHQVXV�RQ�WKH�PHWKRG�WR�EH�IROORZHG��$�GUDIW�UHSRUW�ZDV�GUDZQ�XS
HDUO\�LQ�������7KH�PHWKRG�GHVFULEHG�LQ�WKDW�UHSRUW�ZDV�XVHG�LQ�WKH�SUHSDUDWLRQ�RI
WKH� $QQXDO� (PLVVLRQV� 5HSRUW� �$(5�� DQG� WKH� (QYLURQPHQWDO� %DODQFH� LQ� �����
)ROORZLQJ�IXUWKHU�FRQVXOWDWLRQV�EHWZHHQ�WKH�LQVWLWXWHV�LQ�WKH�VHFRQG�KDOI�RI������
WKH�'LUHFWRUDWH�*HQHUDO�IRU�(QYLURQPHQWDO�3URWHFWLRQ��9520�'*0��HVWDEOLVKHG�D
VXSHUYLVRU\�FRPPLWWHH�IRU�WKH�SUHSDUDWLRQ�RI�WKLV�UHSRUW�
7KH�VXSHUYLVRU\�FRPPLWWHH�KDV�GLVFXVVHG�DQG�DSSURYHG�WKH�PHWKRG�SUHVHQWHG�LQ
WKLV� UHSRUW�� ZKLFK� KDV� EHHQ� DGRSWHG� E\� WKH� &RRUGLQDWLRQ� &RPPLWWHH� IRU
0RQLWRULQJ�RI�7DUJHW�*URXSV��&&'0���7KH�PHWKRG�LV�QRZ�ELQGLQJ�RQ�DOO�SDUWLHV
WDNLQJ�SDUW� LQ� WKH�PRQLWRULQJ�RI�HQYLURQPHQWDO�SROLF\�DQG� UHSODFHV�DOO�SUHYLRXVO\
XVHG�PHWKRGV��LQ�OLQH�ZLWK�WKH�GHVLUH�RI�WKH�LQVWLWXWHV�DQG�PLQLVWULHV�WR�SURGXFH�D
VLQJOH� YDOLG� VHULHV� RI� VWDWLVWLFV� RQ� JUHHQKRXVH� JDV� HPLVVLRQV�� 0RQLWRULQJ
SURWRFROV� DUH� GUDZQ� XS� E\� ZRUNLQJ� JURXSV� RI� WKH� &&'0�� *UHHQKRXVH� JDV
HPLVVLRQV� DUH� FDOFXODWHG� DQG� DGRSWHG� DFFRUGLQJ� WR� SURWRFROV� EDVHG� RQ� WKH
PHWKRG�GHVFULEHG�LQ�WKLV�UHSRUW��VHH�DOVR�IRRWQRWH����
)RUPDO�UHSRUWV�PXVW�IROORZ�WKH�PHWKRG�GHVFULEHG�LQ�WKLV�UHSRUW��,Q�DGGLWLRQ�WR�WKH
UHVXOWV� RI� WKH� ,3&&� PHWKRG�� VHSDUDWH� HPLVVLRQV� ILJXUHV� FDOFXODWHG� E\� RWKHU
PHWKRGV�PD\�EH�SUHVHQWHG�IRU�VSHFLILF�WDUJHW�JURXSV�RU�FRPSDUWPHQW�DQDO\VHV�DW
WKH� ORFDO�� UHJLRQDO� RU� QDWLRQDO� OHYHO�� 7KHVH� PXVW� EH� DFFRPSDQLHG� E\� D� FOHDU
H[SODQDWLRQ�RI�ZKHUH�WKH�PHWKRG�XVHG��KRZ�LW�GLIIHUV�IURP�WKH�,3&&�PHWKRG�DQG
ZK\� LW� KDV� EHHQ� XVHG�� $OO� UHSRUWV�� WKRXJK�� PXVW� DOZD\V� LQFOXGH� WKH� UHVXOWV
REWDLQHG�E\�IROORZLQJ�WKH�,3&&�PHWKRG�GHVFULEHG�KHUH�
7KH�PHWKRG�GHVFULEHG�KHUH�GLIIHUV�IURP�WKH�,3&&�PHWKRG�WKDW�KDV�EHHQ�XVHG�VR
IDU� WR� GHWHUPLQH� QDWLRQDO� HPLVVLRQV�� 7KLV� LV� GXH� WR� DOWHUDWLRQV� LQ� WKH� ,3&&
JXLGHOLQHV�DQG�EHFDXVH�RWKHU�±�DSSURYHG�±�GLIIHUHQFHV�RI�GHWDLO�SHUPLWWHG�E\�WKH
JXLGHOLQHV� KDYH� EHHQ� FKRVHQ� IRU� XVH� LQ� WKH� 1HWKHUODQGV�� $QQH[� $� OLVWV� WKH
GLIIHUHQFHV� IURP� SUHYLRXVO\� XVHG� PHWKRGV�� 7KH� UHFDOFXODWHG� DQQXDO� VHULHV� IRU
�����WR������ZLOO�EH�SUHVHQWHG�LQ�D�VHSDUDWH�UHSRUW�
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$V� GHVFULEHG� LQ� YDULRXV� 1DWLRQDO� (QYLURQPHQWDO� 3ROLF\� 3ODQV� �1(33V��� 'XWFK
HQYLURQPHQWDO� SROLF\� KDV� VZLWFKHG� IURP� WKH� FRPSDUWPHQW� DSSURDFK� WR� DQ
LQWHJUDWHG� DSSURDFK� WR� HQYLURQPHQWDO� SUREOHPV�� 7KLV� DSSURDFK� OHG� WR� WKH
GHILQLWLRQ� RI� HQYLURQPHQWDO� WKHPHV� DQG� WDUJHW� JURXSV�� 7KUHH� FRRUGLQDWLRQ
FRPPLWWHHV� KDYH� EHHQ� HVWDEOLVKHG� WR� GHWHUPLQH� ZKHWKHU� REMHFWLYHV� DUH� EHLQJ
DFKLHYHG�RI�ZKLFK� WKH�&RRUGLQDWLRQ�&RPPLWWHH� IRU�0RQLWRULQJ�RI�7DUJHW�*URXSV
�&&'0��LV�UHVRQVLEOH�IRU�DQQXDO�PRQLWRULQJ�DQG�DSSURYDO�RI�'XWFK�HPLVVLRQV� WR
DLU��ZDWHU�DQG�VRLO��6HYHQ�WDUJHW�VHFWRU�ZRUNLQJ�JURXSV��XQGHU�WKH�UHVSRQVLELOLW\�RI
WKH�&&'0��DUH�FRPSLOLQJ�SURWRFROV�IRU�WKH�PRQLWRULQJ�PHWKRGV��7KLV�LV�GHVFULEHG
LQ�GHWDLO�LQ�WKH�7HUPV�RI�5HIHUHQFH�IRU�WKH�&&'0�
*LYHQ� WKH� IDFW� WKDW� WKH� VFRSH� RI� FOLPDWH� FKDQJH� DV� DQ� HQYLURQPHQWDO� WKHPH
WUDQVFHQGV�DQ\�VLQJOH�WDUJHW�JURXS��DOO�WKH�&&'0�ZRUNLQJ�JURXSV�DQG�DOO�WKH�WDVN
IRUFHV� RI� WKH�:RUNLQJ� *URXS� (PLVVLRQ� 0RQLWRU� �:(0�� �ZKLFK� FRRUGLQDWHV� WKH
FROOHFWLRQ� RI� HPLVVLRQ� GDWD� IRU� WKH� DQQXDO� (PLVVLRQV� 0RQLWRU�� PXVW� XVH� WKH
PHWKRGV�GHVFULEHG�LQ�WKLV�UHSRUW��7KLV�LV�WR�HQVXUH�WKDW�DOO�GDWD�DUH�FRPSDUDEOH�
XQHTXLYRFDO� DQG� XQLIRUP�� $Q� LPSRUWDQW� FRQVLGHUDWLRQ� LV� WKDW� WKH� WDUJHW� JURXS
DSSURDFK� LV� GHILQLWLYH� ZKHQ� UHSRUWLQJ� RQ� GRPHVWLF� SROLF\� DQG� WKDW� WKH� ,3&&
FDWHJRULHV� VKRXOG� EH� XVHG� ZKHQ� UHSRUWLQJ� XQGHU� LQWHUQDWLRQDO� REOLJDWLRQV� RQ
FOLPDWH� FKDQJH�� 7KH� WDUJHW� JURXSV� DQG� ,3&&� FDWHJRULHV� DUH� QRW� EDVHG� RQ� WKH
VDPH� SULQFLSOHV� DQG� VR� WKH\� DUH� QRW� HTXLYDOHQW� �$QQH[� %� FRQWDLQV� D� WDEOH� IRU
FRQYHUWLQJ� WKH�'XWFK� WDUJHW�JURXSV� LQWR� ,3&&� VRXUFH� FDWHJRULHV�� WDEOH�%����� ,Q
DGGLWLRQ�� XQGHU� RWKHU� LQWHUQDWLRQDO� IUDPHZRUNV� �81� (FRQRPLF� &RPPLVVLRQ� IRU
(XURSH� >81�(&(@� IRU� WKH� &RQYHQWLRQ� RQ� /RQJ�5DQJH� 7UDQVERXQGDU\� $LU
3ROOXWLRQ��WKH�1HWKHUODQGV�UHSRUWV�RQ�WKH�HPLVVLRQV�RI�D�QXPEHU�RI�VXEVWDQFHV�IRU
ZKLFK�RWKHU�FDWHJRULHV�DUH�XVHG�

��� *UHHQKRXVH�JDVHV
*UHHQKRXVH�JDVHV�DUH�GLYLGHG� LQWR� ILYH�FDWHJRULHV�DFFRUGLQJ� WR� WKHLU� HIIHFWV�RQ
FOLPDWH�FKDQJH�
$�� 6XEVWDQFHV�ZLWK�D�GLUHFW�JUHHQKRXVH�HIIHFW��&2�� &+� HQ�1�2�
$�� 6XEVWDQFHV�ZLWK�GLUHFW�JUHHQKRXVH�DQG�R]RQH�GHSOHWLQJ�HIIHFWV�ZKLFK�DUH

UHJXODWHG� E\� WKH� 0RQWUHDO� 3URWRFRO�� &)&V�� +&)&V�� KDORQV�� ������
WULFKORURHWKDQH��FDUERQ�WHWUDFKORULGH�DQG�PHWK\O�EURPLGH�

$�� 6XEVWDQFHV�ZLWK� D� GLUHFW� JUHHQKRXVH� HIIHFW� EXW� ZLWK� QR� R]RQH�GHSOHWLRQ
HIIHFW�DQG�ZKLFK�DUH�QRW�UHJXODWHG�E\�WKH�0RQWUHDO�3URWRFRO��+)&V��3)&V�
),&V��WKH�QRQ�2'3�KDORJHQDWHG�K\GURFDUERQV��DQG�6)��

%� 6XEVWDQFHV� ZLWK� DQ� LQGLUHFW� JUHHQKRXVH� HIIHFW�� &2�� 12[ HQ� 1092&
�R]RQH�SUHFXUVRUV��

&� 6XEVWDQFHV�ZLWK�LQGLUHFW�FRROLQJ�HIIHFWV��62[�
0DLQWDLQLQJ� HPLVVLRQ� LQYHQWRULHV� DQG� SURYLGLQJ� EDFNJURXQG� LQIRUPDWLRQ� RQ
VXEVWDQFHV� LQ� FDWHJRULHV� $�� DQG� $�� LV� FRPSXOVRU\� XQGHU� 81� DQG� (8
DJUHHPHQWV��7KLV�UHSRUW��WKHUHIRUH��FRQILQHV�LWVHOI�WR�WKHVH�WZR�FDWHJRULHV��8QGHU
WKH SURYLVLRQV� RI� YDULRXV� FRQYHQWLRQV� �IRU� H[DPSOH� WKH� &RQYHQWLRQ� RQ� /RQJ�
5DQJH�7UDQVERXQGDU\�$LU�3ROOXWLRQ�DQG�WKH�1DWLRQDO�(PLVVLRQ�&HLOLQJ�'LUHFWLRQ�

��,Q�ODWHU�\HDUV�WKLV�ZDV�UHILQHG�VOLJKWO\�WR�EULQJ�'XWFK�UHSRUWLQJ�PRUH�LQWR�OLQH�ZLWK�WKH�SUHVFULEHG�FODVVLILFDWLRQ�DQG�DOORFDWLRQ�WR
,3&&� FRXUFH� FDWHJRULHV�� 7KLV� UHILQHPHQW�PDLQO\� FRQFHUQV� WKH�'XWFK� WDUJHW� JURXSV� &RQVWUXFWLRQ��:DWHU� 6XSSO\� &RPSDQLHV�
:DVWH�:DWHU�7UHDWPHQW�3ODQWV�DQG�:DVWH�'LVSRVDO�
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DQG WKH� UHSRUWLQJ� DQG�RU� UHJXODWRU\� REOLJDWLRQV� WKH\� LPSRVH�� WKH� HPLVVLRQV� RI
VXEVWDQFHV�LQ�FDWHJRULHV�$���%�DQG�&�KDYH�EHHQ�GHWHUPLQHG�IRU�VRPH�\HDUV��1R
V\VWHPDWLF�GHWHUPLQDWLRQ�RI�HPLVVLRQV�IRU�WKH�VXEVWDQFHV�LQ�FDWHJRU\�$��KDV�WDNH
SODFH� VLQFH� WKH� H[SLU\� RI� WKH�&)&�DFWLRQ� SURJUDPPH� LQ� ������ 7KLV� FDWHJRU\� LV
H[FOXGHG�IURP�WKH�REOLJDWLRQV�XQGHU�WKH�81)&&&��,Q������.30*�FDUULHG�RXW�DQ
LQYHQWRU\�RI�WKH�XVH�RI�WKH�VXEVWDQFHV�LQ�FDWHJRULHV�$��DQG�$��LQ�������$�VLPLODU
LQYHQWRU\�LV�SODQQHG�IRU������DQG�SRVVLEO\�IRU�VXEVHTXHQW�\HDUV�

��� 6RXUFHV�RI�JUHHQKRXVH�JDV�HPLVVLRQV�LQ�WKH�1HWKHUODQGV
7KH� ,3&&� JXLGHOLQHV� RQ� HPLVVLRQ� VRXUFHV� LGHQWLI\� D� ODUJH� QXPEHU� RI� VHFWRUV
JURXSHG� LQWR� VHYHQ� PDLQ� VRXUFH� FDWHJRULHV�� ZKLFK� VKRXOG� EH� XVHG� IRU
LQWHUQDWLRQDO� UHSRUWLQJ�� 8VLQJ� SUHYLRXV� LQYHQWRULHV�� ,3&&� FDWHJRULHV� LQ� ZKLFK
HPLVVLRQV� RFFXU� LQ� WKH� 1HWKHUODQGV� ZHUH� VHOHFWHG� IRU� HDFK� JUHHQKRXVH� JDV�
7DEOH�%���LQ�$QQH[�%�OLVWV�WKHVH�FDWHJRULHV�

��� 'DWD�FROOHFWLRQ
(PLVVLRQV� LQ� WKH�1HWKHUODQGV�DUH� UHJLVWHUHG� LQ� WKH�(PLVVLRQV�5HJLVWHU� �(5�� IRU
WKH� 9520� ,QVSHFWRUDWH� �9,��� 7KH�(5� LV� WKH� QDWLRQDO� GDWDEDVH� IRU� WDUJHW� JURXS
PRQLWRULQJ�DQG�IRUPV�WKH�EDVLV�IRU�WKH�$QQXDO�(PLVVLRQV�5HSRUW��$(5�� DQG�WKH
(QYLURQPHQWDO� %DODQFH� �(%��� ,Q� FRRSHUDWLRQ� ZLWK� YDULRXV� UHVHDUFK� LQVWLWXWHV�
HPLVVLRQ� GDWD� DUH� FROOHFWHG� DQG� VWRUHG� LQ� WZR� OLQNHG� LQIRUPDWLRQ� V\VWHPV�� WKH
(PLVVLRQ� 5HJLVWUDWLRQ� IRU� ,QGLYLGXDO� &RPSDQLHV� �(5�,�� DQG� WKH� (PLVVLRQ
5HJLVWUDWLRQ�IRU�&ROOHFWLYH�'DWD��(5�&��
7KH� (5�,� FRQWDLQV� GDWD� RQ� ODUJH� LQGXVWULDO� SRLQW� VRXUFHV� �ODUJH� FRPSDQLHV��
7KHVH� SRLQW� VRXUFH� GDWD� DUH� FRPELQHG� ZLWK� HPLVVLRQV� IURP� QRQ�LQGXVWULDO
HPLVVLRQ� VRXUFHV� DQG� VXSSOHPHQWDU\� HVWLPDWHV� IRU� FRPSDQLHV� ZKLFK� DUH� QRW
UHJLVWHUHG� LQGLYLGXDOO\� �WKH� VR�FDOOHG� FROOHFWLYHO\� UHJLVWHUHG� FRPSDQLHV�� DQG
LQFOXGHG�LQ�WKH�(5�&��7KH�(5�&�GDWDEDVH�LV�FRPSLOHG�DQG�DJJUHJDWHG�E\�:(0
WDVN� IRUFHV�ZKHQ� WKH� (PLVVLRQ�0RQLWRU� LV� FRPSLOHG�� 7KH�:(0� WDVN� IRUFHV� DUH
FRPSRVHG�RI�UHSUHVHQWDWLYHV�IURP�WKH�VFLHQWLILF�LQVWLWXWHV�
7KH�(5�&�GDWDEDVH��WKHUHIRUH��FRQWDLQV�D�FRPSOHWH�UHFRUG�RI�'XWFK�HPLVVLRQV�IRU
D SDUWLFXODU� \HDU� DQG� FRQVLVWV� RI� D� ODUJH� QXPEHU� �DSSUR[�� ������ RI� µFHOOV¶�� RU
HPLVVLRQ� VRXUFHV�� (DFK� FHOO� LQFOXGHV� WKH� IROORZLQJ� LQIRUPDWLRQ�� WKH� 6WDQGDUG
,QGXVWULDO� &ODVVLILFDWLRQ� FRGH� �6%,�FRGH�� DQG� LQGXVWULDO� VXEVHFWRU�� VHSDUDWH
LQIRUPDWLRQ� RQ� SURFHVV� DQG� FRPEXVWLRQ� HPLVVLRQV�� WKH� UHOHYDQW� HQYLURQPHQWDO
FRPSDUWPHQW�DQG� ORFDWLRQ� H[SUHVVHG� LQ� QRUPDOLVHG�FRRUGLQDWHV� RU� LQGLFDWHG� RQ
PDSV��7KHVH�FHOOV�FDQ�EH�VHOHFWLYHO\�DJJUHJDWHG��IRU�H[DPSOH�E\�,3&&�FDWHJRU\
RU�QDWLRQDO�WDUJHW�JURXS��$QQH[�%�FRQWDLQV�D�WDEOH�RI�WKH�,3&&�FDWHJRULHV�DQG�D
WDEOH�IRU�FRQYHUWLQJ�,3&&�VRXUFH�FDWHJRULHV�LQWR�WKH�'XWFK�WDUJHW�JURXSV��$QQH[
& FRQWDLQV�D� WDEOH�VKRZLQJ� WKH��SDUWO\�DJJUHJDWHG��HPLVVLRQ�VRXUFHV�SHU� WDUJHW
JURXS�
,Q� VHFWLRQ� ������ LW� ZDV� VWDWHG� WKDW� WKH� 1HWKHUODQGV� (QHUJ\� 6WDWLVWLFV� �1(+�
>SUHVHQWO\��1HWKHUODQGV�(QHUJ\�0RQLWRU@�FRPSLOHG�E\�6WDWLVWLFV�1HWKHUODQGV��&%6�
VKRXOG� EH� XVHG� DV� WKH� EDVLV� IRU� GHWHUPLQLQJ� &2� HPLVVLRQV� UHVXOWLQJ� IURP� WKH
FRQVXPSWLRQ� RI� IRVVLO� HQHUJ\� FDUULHUV�� ([FHSWLRQV� WR� WKLV� DUH� WKH� WDUJHW� JURXSV
5HILQHULHV�DQG�&KHPLFDO� ,QGXVWU\�EHFDXVH�WKH�FRQVXPSWLRQ�RI�UHVLGXDO�JDVHV�LQ

��1RZ�FDOOHG�WKH�µ(PLVVLRQ�0RQLWRU¶�



0HWKRG�IRU�FDOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

WKHVH�VHFWRUV�UHPDLQV�SDUWLDOO\�KLGGHQ�LQ�WKH�1(0�VWDWLVWLFV��'HVSLWH�WKH�UHVXOWLQJ
GLIILFXOWLHV�IRU�FDOFXODWLQJ�&2� HPLVVLRQV��XQWLO������WKH�(5�,�KDV�EHHQ�VKRZQ�WR
GHOLYHU�UHOLDEOH�HPLVVLRQ�GDWD��6LQFH�WKH�LQWURGXFWLRQ�RI�WKH�$QQXDO�(QYLURQPHQWDO
5HSRUW� �LQ� 'XWFK�� µ0-9¶�� WKH� TXDOLW\� RI� WKH� (5�,� KDV� EHHQ� HURGHG�� 7KHUHIRUH�
DFWLRQV�DUH�EHLQJ�VWDUWHG�WR�ULVH�WKH�TXDOLW\�RI�WKH�0-9�GDWD�WR�WKH�RULJLQDO� OHYHO�
7KH� 1(0� LV� XVHG� DV� WKH� EDVLF� GDWD� VHW� �RU� ERXQGD\� FRQGLWLRQ�� IRU� WKH
GHWHUPLQDWLRQ�RI�&2� HPLVVLRQV��7KH�GDWD�IORZV�DUH�LOOXVWUDWHG�GLDJUDPPDWLFDOO\�LQ
)LJXUH����
)LJXUH���� 'LDJUDP� LOOXVWUDWLQJ� WKH� SURFHVV� RI� GDWD� FROOHFWLRQ� LQ

WKH�(PLVVLRQ�5HJLVWUDWLRQ�V\VWHP

7KH� (5�,� FRQWDLQV� SRLQW� VRXUFH� GDWD�� 7KHVH� DUH� VXSSOHPHQWHG� ZLWK� GDWD� IURP
VXSSOHPHQWDU\� HVWLPDWHV� SHU� LQGXVWULDO� VXEVHFWRU� DQG� WKHQ� HQWHUHG� LQ� WKHLU
HQWLUHW\�LQWR�WKH�(5�&��WKH�VXSSOHPHQWDU\�HVWLPDWHV�DUH�PDGH�E\�&%6��5,90�DQG
712��� 7KH� (5�&�� WKHUHIRUH�� FRQWDLQV� WKH� ZKROH� (5�,� SOXV� VXSSOHPHQWDU\
HVWLPDWHV�� )RU� UHSRUWLQJ� SXUSRVHV� DQ\� FRPELQDWLRQ� RI� HPLVVLRQ� VRXUFHV� LQ� WKH
(5�&�FDQ�EH�DJJUHJDWHG��IRU�H[DPSOH� ,3&&�FDWHJRULHV�RU� WDUJHW�JURXSV� IRU� WKH
(PLVVLRQ� 0RQLWRU� DQG� (QYLURQPHQWDO� %DODQFH��� 7KH� VL]H� RI� WKH� RYDOV� LV� QRW
UHSUHVHQWDWLYH�IRU�WKH�UHODWLYH�FRQWULEXWLRQV�RI�WKH�HPLVVLRQV�

��� ,3&&�UHTXLUHPHQWV
7KH� ,3&&�JXLGHOLQHV�GHILQH�VRXUFH�FDWHJRULHV� DQG� VHW� FHUWDLQ� UHTXLUHPHQWV� RQ
KRZ HPLVVLRQV�DUH� WR�EH�GHWHUPLQHG��7KH� UHDVRQLQJ�EHKLQG� WKLV�KDV� WR�GR�ZLWK
WKH� IDFW� WKDW� WKH� ,3&&¶V� SULPDU\� DLP� LV� WR� HVWLPDWH� JOREDO� DQWKURSRJHQLF
HPLVVLRQV� DQG� VLQNV� DV� DFFXUDWHO\� DV� SRVVLEOH�� XVLQJ� LQYHQWRULHV� DQG� HPLVVLRQ
GDWD�IURP�DOO�FRXQWULHV��7R�PLQLPLVH�WKH�OLNHOLKRRG�RI�GRXEOH�DFFRXQWLQJ�EHFDXVH
RI WUDQVERXQGDU\�IORZV�RI�SROOXWDQWV� LW� LV�YHU\� LPSRUWDQW� WKDW�HDFK�FRXQWU\�ZRUNV
ZLWK� D� FOHDU� GHILQLWLRQ� RI� HPLVVLRQV�� 7R� WKLV� HQG� WKH� ,3&&� KDV� LVVXHG� VRPH
LQVWUXFWLRQV�UHOHYDQW�WR�WKLV�LQYHQWRU\��7KH�PRVW�LPSRUWDQW�DUH�

(PLVVLRQ�GDWD

���(5�&����������������&RPSDQLHV����������(5�,

(5�,

&RPSDQLHV

(5�&

3RLQW�VRXUFH�GDWD�IURP�DERXW�����ODUJH�FRPSDQLHV

3RLQW�VRXUFH�GDWD�VHW�(5�,�SOXV�VXSSOHPHQWDU\�HVWLPDWHV
SHU�LQGXVWULDO�VXEVHFWRU�IRU�RWKHU�LQGXVWULDO�FRPSDQLHV�
LQFOXGLQJ�
PLVFHOODQHRXV�FRPSDQLHV
�

$OO�VRXUFHV�LQ�WKH�1HWKHUODQGV��ERWK�LQGXVWULDO��SRLQW��VRXUFHV
DV�ZHOO�DV�RWKHU��GLIIXVH��VRXUFHV�
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� (PLVVLRQV� IURP� PRELOH� VRXUFHV� LQ� WKH� URDG� WUDQVSRUW� VHFWRU� DUH� FDOFXODWHG
XVLQJ�IXHO�FRQVXPSWLRQ�ILJXUHV� LQ� OLQH�ZLWK�QDWLRQDO�HQHUJ\�EDODQFHV��)RU� WKH
1HWKHUODQGV� WKLV� PHDQV� GHOLYHULHV� RI� IXHO� ZLWKLQ� WKH� QDWLRQDO� ERUGHUV� DV
UHFRUGHG�LQ�WKH�&%6�HQHUJ\�VWDWLVWLFV�

� (PLVVLRQV� IURP� WKH� FRPEXVWLRQ� RI� DOO� EXQNHUHG� IXHOV� DUH� DOORFDWHG� WR
LQWHUQDWLRQDO� HPLVVLRQV� DQG� VKRXOG� EH� UHSRUWHG� DV� D� VHSDUDWH� LWHP�� 7KLV
DSSOLHV� WR� ERWK� PDULQH� DQG� DYLDWLRQ� EXQNHUV�� ,W� LV� WKHUHIRUH� DSSURSULDWH� WR
LGHQWLI\�WKH�VRXUFH�RI�WKH�IXHO�DQG�QRW�WKH�WHUULWRU\�ZKHUH�LW�LV�FRQVXPHG�

� 7R� PHHW� WKH� QHHG� IRU� VWUHDPOLQLQJ� ZLWK� WKH� &25,1$,5� LQYHQWRU\�� VHSDUDWH
UHFRUGV� VKRXOG� EH� PDLQWDLQHG� IRU� GRPHVWLF� DQG� LQWHUQDWLRQDO� IOLJKWV� DQG� IRU
HPLVVLRQV�GXULQJ�ODQGLQJ�DQG�WDNH�RII��/72��F\FOHV�DQG�FUXLVLQJ�

� &2� HPLVVLRQV�PXVW�EH�FDOFXODWHG�XQFRUUHFWHG�IRU�WHPSHUDWXUH��7HPSHUDWXUH�
FRUUHFWHG�FDOFXODWLRQV�PD\�EH�SUHVHQWHG�DV�D�VHSDUDWH�LWHP�

� &DOFXODWLRQV� RI� &2� HPLVVLRQV� PXVW� EH� PDGH� IRU� WRWDO� GRPHVWLF� HQHUJ\
FRQVXPSWLRQ��7KLV�PHDQV�WKDW�HPLVVLRQ�GDWD�PXVW�DOVR�EH�SURYLGHG�IRU�HQHUJ\
FRQVXPSWLRQ�WKDW�FDQQRW�EH�DVFULEHG�WR�XVHUV��WDUJHW�JURXSV���WKLV�UHSUHVHQWV
WKH VWDWLVWLFDO� GLIIHUHQFH� EHWZHHQ� HQHUJ\� FRQVXPSWLRQ� GHULYHG� IURP� WKH
VXSSO\�VLGH� VWDWLVWLFV� DQG� FRQVXPSWLRQ� GHULYHG� IURP� WKH� VXP� RI� HQHUJ\
GHPDQG�LQ�WKH�WDUJHW�JURXSV�

� &2� HPLVVLRQV�IURP�WKH�FRPEXVWLRQ�RI�ELRPDVV�LV�QRW�LQFOXGHG�LQ�WKH�QDWLRQDO
WRWDO� EHFDXVH� WKLV� FRQWDLQV� VKRUW�F\FOH� FDUERQ�� ,3&&� UHTXLUHV� WKDW� WKHVH
HPLVVLRQV�DUH�SUHVHQWHG�VHSDUDWHO\�

� ,W�LV�DVVXPHG�WKDW�WKH�HPLVVLRQV�RI�&+� DQG�1�2 IURP�VRLO�DUH�DQWKURSRJHQLF
HPLVVLRQV�� $OWKRXJK� &+� HPLVVLRQV� IURP� DJULFXOWXUDO� ODQG� DUH� FDOFXODWHG� LQ
WKLV�PHWKRG�� WKH\�DUH�QRW� LQFOXGHG� LQ� WKH� WRWDO� LI� WKH\� DUH�QRW� DQWKURSRJHQLF
HPLVVLRQV�

� 2QO\�DFWXDO��L�H��UHDO��SK\VLFDO��HPLVVLRQV�IURP�IHHGVWRFNV�DUH�LQFOXGHG��XQOLNH
WKH DSSURDFK�XVHG�SUHYLRXVO\�RU�WKH�JURVV�1(33�PHWKRG��ZKLFK�DOVR�LQFOXGHG
SRWHQWLDO�HPLVVLRQV�

� 7KH� ,3&&� JXLGHOLQHV� FRQWDLQ� D� ODUJH� QXPEHU� RI� VWDQGDUG� HPLVVLRQ� IDFWRUV�
KRZHYHU��FRXQWULHV�DUH�XUJHG�QRW�WR�DGRSW�WKHVH�LI�WKH\�KDYH�EHWWHU�DQG�PRUH
VSHFLILF�HPLVVLRQ�IDFWRUV�DW� WKHLU�GLVSRVDO��7KLV�DSSOLHV� LQ�VRPH�FDVHV� LQ� WKH
1HWKHUODQGV�

� (PLVVLRQV� DUH� FDOFXODWHG� IRU� HDFK� FDOHQGDU� \HDU�� :KHUH� ODQG� XVH� LV
FRQFHUQHG��DFWLYLWLHV�FDQ�YDU\�FRQVLGHUDEO\�IURP�\HDU�WR�\HDU�DQG�LQIRUPDWLRQ
RQ WKHVH� XVHV� LV� OLPLWHG�� )RU� WKLV� UHDVRQ�� HPLVVLRQV� IRU� VRPH� FDWHJRULHV
VKRXOG�EH�SUHVHQWHG�DV�WKUHH�\HDU�DYHUDJHV�

� (PLVVLRQV� IURP�&+3�SODQWV�DUH� LQFOXGHG� LQ� WKH� VHFWRU� LQ� ZKLFK� WKH� SODQW� LV
RZQHG� RU�PDLQWDLQHG�� 7R� FODULI\� WKH� FRQWULEXWLRQV� WKHVH�PDNH� WR� WKH� VHFWRU
WRWDOV�� HQHUJ\� FRQVXPSWLRQ� E\� &+3� DQG� WKH� UHVXOWLQJ� HPLVVLRQV� VKRXOG� EH
VSHFLILHG�VHSDUDWHO\�SHU�,3&&�FDWHJRU\�

� 7KH� VRXUFHV� RI� HPLVVLRQV� IURP� RII�URDG� YHKLFOHV� LQ� WKH� WUDQVSRUW� VHFWRU
�PDLQO\�PRELOH� HTXLSPHQW� XVHG� LQ� URDG� FRQVWUXFWLRQ� DQG� DJULFXOWXUH�� VKRXOG
EH�VSHFLILHG�DV�IDU�DV�SRVVLEOH�
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��� 7LPHWDEOH
,W� KDV� EHHQ� DJUHHG� WKDW� GDWD� ZLOO� EH� FROOHFWHG� GXULQJ� WKH� DQQXDO� HPLVVLRQ
LQYHQWRU\��LQ�SDUDOOHO�ZLWK�WKH�SUHSDUDWLRQ�RI�WKH�(PLVVLRQ�0RQLWRU��7KH�WLPHWDEOH
IRU� GDWD� FROOHFWLRQ� ZLOO� EH� ZRUNHG� RXW� LQ� GHWDLO� LQ� WKH� SURWRFROV� IRU� HPLVVLRQ
LQYHQWRULHV�WR�EH�GUDZQ�XS�E\� WKH�&&'0�ZRUNLQJ�JURXSV��7KH�VFKHGXOH� IRU� WKH
(0�ZLOO�FRQWDLQ�D�QXPEHU�RI�NH\�GDWHV�

� 0LG�-DQXDU\��\HDU�7� (5�,�GDWD�DYDLODEOH�IRU�\HDU�7±�
� (DUO\�0DUFK� 6XSSOHPHQWDU\�HVWLPDWHV�WR�(5�,�FRPSOHWHG

%DVLF�GDWD�RQ�QRQ�LQGXVWULDO�VRXUFHV�DYDLODEOH
� (QG�RI�0D\�HDUO\�-XQH� 'DWD�SURFHVVLQJ�FRPSOHWH
� 0LG�-XO\� )LQDO�YHUVLRQ�FRPSOHWH

7KH�HPLVVLRQ�ILOHV��ZKLFK�DUH�DSSURYHG�DW�WKH�HQG�RI�-XQH��ZLOO�WKHQ�EH�XVHG�IRU
UHSRUWLQJ� WR� WKH� (XURSHDQ� 8QLRQ� DQG� WKH� VHFUHWDULDW� RI� WKH� 81)&&&�� 7KH
(QYLURQPHQWDO� %DODQFH�� ZKLFK� PDNHV� XVH� RI� WKH� VDPH� HPLVVLRQ� GDWD�� LV
SXEOLVKHG� LQ� PLG� 6HSWHPEHU�� 7KH� PHWKRG� RI� GDWD� FROOHFWLRQ� DQG� SURFHVVLQJ
GHVFULEHG� EULHIO\� LQ� VHFWLRQV� ���� DQG� ������ LV� H[SODLQHG� LQ� PRUH� GHWDLO� LQ� WKH
(PLVVLRQ�0RQLWRU��(DFK�&&'0�ZRUNLQJ�JURXS�ZLOO�JR�LQWR�WKH�YDULRXV�DVSHFWV�RI
WKH�SURFHVV�LQ�PRUH�GHWDLO�LQ�WKH�PRQLWRULQJ�SURWRFROV�
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�� (0,66,216�2)�&$5%21�',2;,'(��&2��
7KLV�FKDSWHU�GHVFULEHV��ZLWK�UHIHUHQFH�WR�7DEOH�%����$QQH[�%���WKH�PHWKRGV�WR�EH
XVHG� IRU� GHWHUPLQLQJ� WKH� &2� HPLVVLRQV� LQ� HDFK� FDWHJRU\�� 7KH� UHOHYDQW� ,3&&
FDWHJRU\�LV�LQGLFDWHG�EHWZHHQ�VTXDUH�EUDFNHWV�LQ�HDFK�VHFWLRQ�KHDGLQJ�
7KH�OHYHO�RI�GHWDLO�RI�GDWD�FROOHFWLRQ�IRU�DOO�VHFWRUV�LV�GHWHUPLQHG�E\�WKH�IDFW� WKDW
WKH� OLVW� RI� HPLVVLRQ� VRXUFHV�PXVW� EH� VXLWDEOH� IRU� JHQHUDWLQJ� WRWDOV� WKDW� FDQ� EH
XVHG� IRU� WKH� ,3&&� IRUPDW� DQG� IRU� WKH� 'XWFK� WDUJHW� JURXS� SROLF\� DQG
&25,1$,5�(&(��7KH�ODVW�LPSOLHV�WKDW�IRU�FLYLO�DYLDWLRQ�D�GLVWLQFWLRQ�PXVW�EH�PDGH
EHWZHHQ�IXHO�FRQVXPSWLRQ�GXULQJ�/72�F\FOHV�DQG�RWKHU�IXHO�FRQVXPSWLRQ��7KLV�LV
SDUWLFXODUO\� LPSRUWDQW� IRU� &25,1$,5�(&(� EHFDXVH� HPLVVLRQ� IDFWRUV� IRU� /72
F\FOHV� DUH� GLIIHUHQW� IURP� WKRVH� GXULQJ� FUXLVLQJ�� EXW� LW� LV� QRW� UHOHYDQW� IRU� &2�

HPLVVLRQV�� 7KH� ,3&&� KDYH� D� GLIIHUHQW� FULWHULRQ�� QDWLRQDO� HPLVVLRQV� IURP� FLYLO
DYLDWLRQ� RQO\� LQFOXGH� HPLVVLRQV� IURP� GRPHVWLF� IOLJKWV�� 7KHVH� HPLVVLRQV� DUH
FDOFXODWHG�IURP�GRPHVWLF�GHOLYHULHV�RI��DYLDWLRQ��IXHO�UHFRUGHG�LQ�WKH�1(+��8QGHU
,3&&� JXLGHOLQHV�� DOO� HPLVVLRQV� IURP� EXQNHUHG� �DYLDWLRQ�� IXHO� IDOO� XQGHU
LQWHUQDWLRQDO�HPLVVLRQV��ZKLFK�LQFOXGHV�/72�HPLVVLRQV�IURP�EXQNHUHG�IXHO�LQ�WKH
YLFLQLW\�RI�'XWFK�DLUSRUWV��7KH�VDPH�DSSOLHV�WR�PDULQH�EXQNHUV�
)RU� URDG� WUDQVSRUW� HPLVVLRQV�� WKH� ,3&&� JXLGHOLQHV� DOORZ� D� FKRLFH� EHWZHHQ
FDOFXODWLRQV�EDVHG�RQ�YHKLFOH�NLORPHWUHV�WUDYHOOHG�DQG�RQ�IXHO�FRQVXPSWLRQ�� ,W� LV
H[SHFWHG�� WKRXJK�� WKDW� WKH� IXHO� FRQVXPSWLRQ� ILJXUHV� WKDW� FRUUHVSRQG� WR� WKH
YHKLFOH�NLORPHWUHV� WRWDO� ZLOO� EH� VLPLODU� WR� WKH� IXHO� FRQVXPSWLRQ� VWDWLVWLFV� LQ� WKH
QDWLRQDO�HQHUJ\�EDODQFH��DQG�VR� WKH�JUHHQKRXVH�JDV�HPLVVLRQV� LQ� WKH� WUDQVSRUW
VHFWRU� DUH� FDOFXODWHG� XVLQJ� WKH� 1(+� VWDWLVWLFV� IRU� IXHO� GHOLYHULHV� LQ� WKH
1HWKHUODQGV�� 7KHUH�LV�VRPH�GLVFUHSDQF\�EHWZHHQ�WKH�&25,1$,5�(&(�DQG�,3&&
FDOFXODWLRQV�RI�JUHHQKRXVH�JDV�HPLVVLRQV��)RU�&25,1$,5�(&(��IXHO�FRQVXPSWLRQ
ZLWKLQ� QDWLRQDO� ERUGHUV� LV� EDVHG� RQ� YHKLFOH�NLORPHWUHV� WUDYHOOHG�� :D\V� WR
VWUHDPOLQH�WKHVH�LQYHQWRULHV�DUH�EHLQJ�LQYHVWLJDWHG�

��� &2� HPLVVLRQV�IURP�WKH�FRPEXVWLRQ�RI�HQHUJ\�FDUULHUV�DV�D�IXHO�>�$@
2I� WKH� IRXU�&2� HPLVVLRQ�FDWHJRULHV� UHOHYDQW� WR� WKH�1HWKHUODQGV� �VHH�$QQH[�%�
7DEOH�%�����FDWHJRU\�µ�$��)XHO�&RPEXVWLRQ�$FWLYLWLHV¶�SURGXFHV�E\�IDU�WKH�ODUJHVW
HPLVVLRQV�� ,Q� JHQHUDO�� WKH� HPLVVLRQV� DUH� GHWHUPLQHG� E\� PXOWLSO\LQJ� IXHO
FRQVXPSWLRQ�E\�WKH�UHOHYDQW�HPLVVLRQ�IDFWRUV�

����� %DVLF�GDWD�VHW��1HWKHUODQGV�(QHUJ\�6WDWLVWLFV��1(+�
7R�GHWHUPLQH�&2� HPLVVLRQV�IURP�WKH�FRPEXVWLRQ�RI�IRVVLO�HQHUJ\�FDUULHUV��,3&&
FDWHJRU\��$��XVH�LV�PDGH�RI�WKH�&%6�HQHUJ\�VWDWLVWLFV�SXEOLVKHG�HDFK�\HDU�LQ�WKH
1HWKHUODQGV�(QHUJ\�6WDWLVWLFV��1(+��� ([FHSWLRQV�WR�WKLV�LV�DUH�UHILQHULHV�DQG�WKH
FKHPLFDO�LQGXVWU\��ZKLFK�DUH�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�VHFWLRQ��������7R�HQVXUH

��7KLV�EULQJV�WKH�1HWKHUODQGV�ZLWKLQ�WKH�UHFHQWO\� LVVXHG�81)&&&�,3&&�*RRG�3UDFWLFH�JXLGHOLQHV��ZKLFK�VWDWH�WKDW�HPLVVLRQV
IURP�URDG�WUDQVSRUW�VKRXOG�EH�FDOFXODWHG�XVLQJ�HQHUJ\�GHOLYHULHV�� �HQHUJ\�XVH�ILJXUHV�IURP�WKH�QDWLRQDO�HQHUJ\�EDODQFH���,3&&�
�������6HFWLRQ�����FRQWDLQV� IXUWKHU� GHWDLOV� RQ� WKH� FRQYHUVLRQ� RI� HPLVVLRQV� IURP� WKH� WDUJHW� JURXS�7UDQVSRUW� IRU� QDWLRQDO� XVH�
ZKLFK� DUH� EDVHG� RQ� YHKLFOH�NLORPHWUHV� WUDYHOOHG�� WR� HPLVVLRQV� FDOFXODWHG� DFFRUGLQJ� WR� LQWHUQDWLRQDO� JXLGHOLQHV� �,3&&�
(&(�&/57$3��EDVHG�RQ�IXHO�GHOLYHULHV�WR�URDG�WUDQVSRUW�
��7KH�1(+�LV�QRZ�SXEOLVKHG�GLJLWDOO\�XQGHU�WKH�QDPH�µ(QHUJ\�0RQLWRU¶�

&2� HPLVVLRQV��0WRQ�� ����� 
 HPLVVLRQ�IDFWRU��NJ�*-��
�IXHO�FRQVXPSWLRQ��3-�
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WKDW� WKH� WRWDO� ILJXUHV� IRU� DOO� VHFWRUV� DQG� WDUJHW� JURXSV� LQ� WKH� 1HWKHUODQGV� DUH
FRUUHFW��LW�LV�HVVHQWLDO�WR�KDYH�RQH�FRPSOHWH�DQG�LQWHUQDOO\�FRQVLVWHQW�GDWDEDVH�IRU
HQHUJ\�FRQVXPSWLRQ��7KLV�PHDQV� WKDW�VHFWRUDO�FRQVXPSWLRQ�GDWD� IURP� WKH�1(+
DUH�DOVR�XVHG�
7KH� 1(+� LV� DOVR� DQ� LPSRUWDQW� VRXUFH� RI� GDWD� IRU� FDOFXODWLQJ� QRQ�LQGLYLGXDO
UHJLVWHUHG�HPLVVLRQV�� ,Q� WKH�1(+�HQHUJ\�FRQVXPSWLRQ�SHU�HFRQRPLF�VHFWRU�DQG
SHU� IXHO� W\SH� DUH� GLYLGHG� LQWR� WKH� IROORZLQJ� IRXU� FRQVXPSWLRQ� FDWHJRULHV�� ZKLFK
PDNH�XS�WKH�FRQVXPSWLRQ�EDODQFH�

$��ILQDO�XVH��HQHUJHWLF� �1(+�FROXPQ����
%��ILQDO�XVH��QRQ�HQHUJHWLF� �1(+�FROXPQ����
&��WUDQVIRUPDWLRQ��EDODQFH�IRU�KHDW�SRZHU �1(+�FROXPQ����
'��WUDQVIRUPDWLRQ��EDODQFH�RI�RWKHU�WUDQVIRUPDWLRQ �1(+�FROXPQ����

7KH�&%6�GDWD�IRU� LQGXVWU\�DUH�DJJUHJDWHG�SHU�6%,�FRGH��$QQH[�'��� ,Q� WKH�1(+
WKH\� DUH� FOXVWHUHG� LQWR� FRKHUHQW� VHFWRUV� ZLWKLQ� WKH� PDLQ� JURXSV� RI� HQHUJ\
FRPSDQLHV� DQG� HQHUJ\� FRQVXPHUV�� IRU� H[DPSOH� PLQHUDO� H[WUDFWLRQ� FRPSDQLHV�
LQRUJDQLF�EDVLF�FKHPLFDOV��DQG�WKH�WUDQVSRUW�DQG�UHVLGHQWLDO�VHFWRUV�
&RPEXVWLRQ� HPLVVLRQV� EHORQJ� PDLQO\� WR� FDWHJRULHV� $� )LQDO� XVH�� HQHUJHWLF
�1(+�FROXPQ�����DQG�&� 7UDQVIRUPDWLRQ�� EDODQFH� IRU�KHDW�SRZHU� �1(+� FROXPQ
�����(PLVVLRQV� IURP�&+3�SODQW�DUH�DOORFDWHG�HQWLUHO\� WR� WKH�VHFWRU� LQ�ZKLFK� WKH
SODQW�LV�RZQHG�RU�RSHUDWHG�
3URFHVV�HPLVVLRQV�EHORQJ�WR�FDWHJRU\�%� )LQDO�XVH��QRQ�HQHUJHWLF��1(+�FROXPQ
���� DQG� '� 7UDQVIRUPDWLRQ�� EDODQFH� RI� RWKHU� QRQ�&+3� WUDQVIRUPDWLRQ� �1(+
FROXPQ������VXFK�DV�WKH�WUDQVIRUPDWLRQ�RI�FRDO�WR�FRNH�RU�RI�FUXGH�RLO�WR�UHILQHU\
JDV�
&RPEXVWLRQ� HPLVVLRQV� DUH� DOORFDWHG� WR� VHFWRUV� LQ� DFFRUGDQFH� ZLWK� WKH� 1(+
VHFWRUDO� HQHUJ\�XVH� ILJXUHV�VR� WKDW�1(+�GDWD�FDQ�EH� XVHG� XQDPELJXRXVO\� DQG
FRQVLVWHQWO\� IRU�FDOFXODWLQJ�QDWLRQDO�JUHHQKRXVH�JDV�HPLVVLRQV��7KLV�PHDQV� WKDW
HPLVVLRQV�IURP�WKH�XVH�RI�HQHUJ\�FDUULHUV��FRPEXVWLRQ��WUDQVIRUPDWLRQ��IHHGVWRFN�
DUH� DWWULEXWHG� WR� WKRVH� VHFWRUV� LQ� ZKLFK� WKH� HQHUJ\� FDUULHUV� DUH� XVHG�� 7KLV� LV
SDUWLFXODUO\�SHUWLQHQW� WR�HQHUJ\�JHQHUDWHG� LQ�&+3�SODQW� DQG� XVHG� E\� LQGXVWULHV�
JUHHQKRXVH� KRUWLFXOWXUH� DQG� VHUYLFHV�� 7KLV� SUDFWLFH� LV� LQ� OLQH� ZLWK� WKH� ,3&&
JXLGHOLQHV�� EXW� GLIIHUV� IURP� PHWKRGV� XVHG� LQ� WKH� 1HWKHUODQGV� IRU� PRQLWRULQJ
HIILFLHQF\� LPSURYHPHQWV� DQG� WKDW� DFFRXQW� IRU� HQHUJ\� IORZV� DQG� &2� HPLVVLRQV
EHWZHHQ� VHFWRUV�� ,Q� UHSRUWV� WR� WKH� ,3&&�� &2� HPLVVLRQV� E\� &+3� IDFLOLWLHV� DUH
VWDWHG�VHSDUDWHO\�SHU�VHFWRU�

����� (5�,�DQG�VXSSOHPHQWDU\�HVWLPDWHV
3DUW�RI�WKH�IXHO�FRQVXPSWLRQ�DQG�UHVXOWLQJ�FRPEXVWLRQ�HPLVVLRQV�DUH�UHJLVWHUHG�LQ
WKH� (5�,�� $ERXW� ���� ODUJH�� PDLQO\� LQGXVWULDO� FRPSDQLHV�� LQFOXGLQJ� DOO� SRZHU
VWDWLRQV�DQG� UHILQHULHV��DUH� UHJLVWHUHG� LQGLYLGXDOO\�� 7KLV�DFFRXQWV� IRU�DERXW�KDOI
WKH &2� HPLVVLRQV��DSSUR[�����0WRQ������0WRQ�RI�ZKLFK�DUH�HPLWWHG�E\�WKH�SRZHU
VWDWLRQV�DQG�UHILQHULHV��$OPRVW�DOO� WKH�IXHO�FRQVXPSWLRQ�UHJLVWHUHG� LQ� WKH�(5�,� LV

��1XPEHUV�JLYHQ�DUH� WR�������6LQFH������HPLVVLRQV� ILJXUHV� IURP�FRPSDQLHV�KDYH�EHHQ�REWDLQHG�PDLQO\� IURP� WKH�REOLJDWRU\
DQQXDO�HQYLURQPHQWDO� UHSRUWV��ZLWK�QR�RWKHU�SDUWLHV� LQYROYHG��'DWD� IURP�WKHVH�FRPSDQLHV��RI�ZKLFK� WKHUH�DUH�DERXW������ DUH
VXEPLWWHG�WR�WKH�SURYLQFLDO�FRXQFLOV��YDOLGDWHG�DQG�VWRUHG�LQ�D�GDWDEDVH�E\�WKH�)DFLOLWDWLQJ�2UJDQLVDWLRQ�IRU�,QGXVWU\��)2,���7KLV
GDWDEDVH�LV�WKH�NH\�VRXUFH�RI�HPLVVLRQ�GDWD�RQ�WKHVH�FRPSDQLHV�IRU�WKH�(5�,��PRUH�LQIRUPDWLRQ�RQ�WKLV�LV�SURYLGHG�LQ�WKH�1,5
������
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UHSRUWHG�E\�WKH�FRPSDQLHV�WKHPVHOYHV��7KH�FRUUHVSRQGLQJ�UHJLVWHUHG�HPLVVLRQV
DUH� HLWKHU� PHDVXUHPHQWV� RU� FDOFXODWLRQV� EDVHG� RQ� IXHO� LQSXW� DQG� HPLVVLRQ
IDFWRUV�� 7KH� HPLVVLRQ� IDFWRUV� XVHG� GHSHQG� RQ� WKH� W\SH� RI� IXHO�� 7KH� UHVXOWLQJ
HPLVVLRQ�IDFWRUV�DUH�GHWDLOHG�DQG�HVVHQWLDOO\�VHFWRU�GHSHQGHQW�

7KH� HPLVVLRQV� DQG� IXHO� FRQV
H[DPLQHG� IRU� LQDFFXUDFLHV� E\�
GRQH�E\�GLYLGLQJ�WKH�UHSRUWHG�H
RWKHU�FRPSDQLHV�IDOO�RXWVLGH�WKH
WKH�WUDQVSRUW��DJULFXOWXUH�DQG�U
KDYH�WR�EH�HVWLPDWHG�LQ�WKH�(&
IDOOV�RXWVLGH�WKH�(5�,�DQG�WKH�H
ILQDO�FDOFXODWLRQ�SHU�VHFWRU�LV�WKH

,Q�RQH�FDVH��LQVWHDG�RI�HVWLPDWL
WR WKH� 1(+�� WKH� HPLVVLRQV�
FRPSDQLHV�DUH�XVHG��$Q�LPSRU
FRQVXPSWLRQ�EDODQFHV�UHSRUWHG
LQWHUPHGLDU\� IXHOV� �UHVLGXDO�JD
FRQVXPSWLRQ� RI� HQHUJ\� FDUULHU
SDUWO\�LQYLVLEOH�WR�WKH�&%6�DQG�
SDUWLFXODUO\�SUREOHPDWLF�IRU�UHILQ

����� (PLVVLRQ�IDFWRUV�IRU�HVWLPDWLQJ�HPLVVLRQV�IUR
)RU�VHFWRUV�ZLWK�QR�LQGLYLGXDO�U
DQG UHVLGHQWLDO�VHFWRUV�� IRU�H[D
�$QQH[�(���7KH�&2� HPLVVLRQ�
IURP� WKH� FDUERQ� FRQWHQW� �SHUF
UHVSRQVLEOH�IRU�DOO�VXSSOHPHQWD

����� 7HPSHUDWXUH�FRUUHFWLRQ�IRU�HQHUJ\�XVH
,W�LV�GHVLUDEOH�WR�HOLPLQDWH�WKH�LQ
&2� HPLVVLRQV�ZKHQ� HYDOXDWLQ
KHDWLQJ�LV�WHPSHUDWXUH�FRUUHFWH
HQWLUHO\�JHQHUDWHG� IURP�WKH�FR
IRU�RWKHU�HQHUJ\� FDUULHUV��7KLV�
SROLF\�DQG�LV�DSSOLHG� WR�&2� FR
JDVHV��$OO�UHSRUWV�VXEMHFW�WR�,3
XQFRUUHFWHG�IRU�WHPSHUDWXUH�YD

��7KLV�DSSOLHV�WR�DOO�VXEVWDQFHV�ZLWK�WKH�H[FHSWLRQ�RI�&2���DQG�WR�VXEV
7KH�HVWLPDWHV�IRU�&2��DUH�WKH�YDOXHV�VKRZQ�LQ�7DEOH�(���

HPLVVLRQ�IDFWRU�(5�,��VHFWRU��IXHO�W\SH��  
HPLVVLRQV�(5�,��VHFWRU��IXHO�W\SH�� ���FRQVXPSWLRQ�(5�,��VHFWRU��IXHO�W\SH�

HPLVVLRQ��VHFWRU��IXHO�W\SH�� HPLVVLRQ�IDFWRU�(5�,��VHFWRU��IXH
XPSWLRQ� UHJLVWHUHG� LQ� WKH� (5� DUH� V\VWHPDWLFDOO\
FKHFNLQJ� WKH� UHVXOWLQJ� HPLVVLRQ� IDFWRUV�� 7KLV� LV
�J

PLVVLRQV�E\�HQHUJ\�FRQVXPSWLRQ�SHU�IXHO�W\SH��$OO
�(5�,��LQFOXGLQJ�ODUJH�µFROOHFWLYH¶�HPLWWHUV�VXFK�DV
HVLGHQWLDO�VHFWRUV��7KHLU�VXSSOHPHQWDU\�HPLVVLRQV
�&�V\VWHP�IURP�WKH�HQHUJ\�XVHG�E\�WKH�VHFWRU�WKDW
PLVVLRQ�IDFWRU�IURP�WKH�IRUPXOD�JLYHQ�DERYH�� 7KH
Q�

QJ
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 HQHUJ\�XVH�1(+��VHFWRU��IXHO�W\SH��

�WRWDO�HPLVVLRQV�EDVHG�RQ�HQHUJ\�XVH�DFFRUGLQJ
G� IXHO� XVH� SHU� VHFWRU� UHSRUWHG� E\� WKH� (5�,
DV�HPLVVLRQV ������

QW�UHDVRQ�IRU�GRLQJ�WKLV�LV�WKDW�WKH�1(+�UHJLVWHUV
E\�VXUYH\HG�FRPSDQLHV��ZKLOH�LW� LV�SRVVLEOH� WKDW
V��DUH�EXUQHG��ZLWK� DVVRFLDWHG� HPLVVLRQV�� 7KLV
SURGXFHG� GXULQJ� WKH� PDQXIDFWXULQJ� SURFHVV� LV
�QRW�DOZD\V�UHJLVWHUHG�LQ�IXOO�E\�WKH�1(+��7KLV�LV
ULHV�DQG�WKH�RUJDQLF�FKHPLFDO�LQGXVWU\�

�FROOHFWLYH�VHFWRUV
LVWUDWLRQ�RI�HPLVVLRQV��WKH�WUDQVSRUW��DJULFXOWXUDO
SOH���D� VHW� RI� VSHFLILF� HPLVVLRQ� IDFWRUV� LV� XVHG
FWRUV�IRU�WKHVH�FROOHFWLYH�VHFWRUV�DUH�GHWHUPLQHG
QWDJH�� DQG� FDORULILF� YDOXH� RI� WKH� IXHO�� &%6� LV
�HVWLPDWHV�RI�FRPEXVWLRQ�HPLVVLRQV�

XHQFH�RI�PLOG�RU�FROG�ZLQWHUV�RQ�HQHUJ\�XVH�DQG
� SROLF\�� 7R� WKLV� HQG� WKH� HQHUJ\� XVHG� IRU� VSDFH
��$V�VSDFH�KHDWLQJ�LQ�WKH�1HWKHUODQGV� LV�DOPRVW
EXVWLRQ�RI�QDWXUDO�JDV��QR�FRUUHFWLRQV�DUH�PDGH
PSHUDWXUH�FRUUHFWLRQ� LV�RQO\�XVHG� IRU� GRPHVWLF
EXVWLRQ�HPLVVLRQV�EXW�QRW� WR�RWKHU�JUHHQKRXVH
&�JXLGHOLQHV�PXVW�LQFOXGH�D�WDEOH�RI�HQHUJ\�XVH
WLRQV�

QFHV�IRU�ZKLFK�WKH�IXHOV�DUH�QRW�LQFOXGHG�LQ�WKH�(5�,��
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7KH�WHPSHUDWXUH�FRUUHFWLRQ�FRQVLVWV�RI�WZR�IDFWRUV�

7KH�+HDWLQJ�'HJUHH�'D\�FRUUHFWLRQ� IDFWRU� �+''�� IRU \HDU�7�DQG� WKH�6HFWRU�
6SHFLILF�DSSOLFDWLRQ� IDFWRU� �66�� 7KH� FRUUHFWLRQ� IDFWRU� IRU� HQHUJ\� XVH� �QDWXUDO
JDV XVH�� E\� D� VHFWRU� LQ� D� FHUWDLQ� \HDU� LV� HTXDO� WR� WKH� SURGXFW� RI� WKH� +HDWLQJ�
'HJUHH�'D\�FRUUHFWLRQ�IDFWRU��\HDU��DQG�WKH�DSSOLFDWLRQ�IDFWRU��VHFWRU��\HDU��
7KH�+HDWLQJ�'HJUHH�'D\� FRUUHFWLRQ� IDFWRU� LV� WKH� QXPEHU� RI� +HDWLQJ� 'HJUHH
'D\V�LQ�D� µQRUPDO¶�\HDU��WKH�DYHUDJH�RI� WKH�QXPEHU�RI�+''V�LQ� WKH�SUHYLRXV���
\HDUV��GLYLGHG�E\�WKH�DFWXDO�QXPEHU�RI�+''V�LQ�WKH�\HDU�XQGHU�FRQVLGHUDWLRQ��)RU
D UHODWLYHO\�ZDUP�\HDU��IHZ�+''V��WKH�+''�FRUUHFWLRQ�IDFWRU�*7�!���DQG�VR�JDV
FRQVXPSWLRQ�ILJXUHV�PXVW�EH�UDLVHG�WR�REWDLQ�WHPSHUDWXUH�FRUUHFWHG�YDOXHV�
7KH� DSSOLFDWLRQ� IDFWRU� IRU� D� FHUWDLQ� HFRQRPLF� DFWLYLW\�� IRU� H[DPSOH� IRU� WKH
UHVLGHQWLDO� RU� VHUYLFH� VHFWRU�� LV� WKH� IUDFWLRQ� RI� QDWXUDO� JDV� FRQVXPSWLRQ� E\� WKH
DFWLYLW\�IRU�VSDFH�KHDWLQJ��$QQH[�)�GHVFULEHV�WKH�WHPSHUDWXUH�FRUUHFWLRQ�PHWKRG
IRU�HQHUJ\�XVH�LQ�PRUH�GHWDLO�

����� (PLVVLRQV�IURP�HQHUJ\�XVH�RXWVLGH�VHFWRUV��µ6WDWLVWLFDO�'LIIHUHQFHV¶��>�$�@
7KH�,3&&�PHWKRG�IRU�FDOFXODWLQJ�HPLVVLRQV�IURP�IRVVLO�HQHUJ\�FDUULHUV�FRQVLGHUV
WRWDO�GRPHVWLF�HQHUJ\�XVH��)RU�HDFK�HQHUJ\�FDUULHU�WKLV�LV�WKH�UHVXOW�RI

+RZHYHU��WKLV�GLIIHUV�VRPHZKDW�IURP�WKH�VXP�RI�WKH�FRQVXPSWLRQ�EDODQFHV�IURP
DOO� VHFWRUV� �WKH� WRWDO� FRQVXPSWLRQ� EDODQFH��� 7KLV� LWHP� LV� ]HUR� IRU� HDFK� HQHUJ\
FDUULHU�RQO\�LQ�WKH�LGHDO�VLWXDWLRQ��LQ�ZKLFK�DOO�WKH�HQHUJ\�XVHG�FDQ�EH�DOORFDWHG�WR
WKH� FRQVXPSWLRQ� VHFWRUV�� %RWK� WKH� QDWLRQDO� HQHUJ\� XVH� DQG� WKH� FRQVXPSWLRQ
EDODQFH��DQG�WKH�UHVXOWLQJ�VWDWLVWLFDO�GLIIHUHQFHV��DUH�LQFOXGHG�LQ�WKH�1(+��

7KH�VWDWLVWLFDO�GLIIHUHQFH� LQ� WKH�1(+� LV� W\SLFDOO\� �±���3-��ZKLFK� LV�����RI� WRWDO
XVH� �7DEOH� ������ 7KLV� SDUW� RI� WKH� GRPHVWLF� HQHUJ\� XVH�� WKHUHIRUH�� FDQQRW� EH
DOORFDWHG� WR� FRQVXPSWLRQ� VHFWRUV�� WKLV� DOVR� DSSOLHV� WR� WKH� UHVXOWLQJ� HPLVVLRQV�
%HFDXVH�WKHUH�LV�QR�LQGLFDWLRQ�WKDW�WKHVH�HQHUJ\�FDUULHUV�DUH�IL[HG�LQ�SURGXFWV��LW
LV�DVVXPHG�WKDW�WKH\�DUH�DOO�EXUQHG��$JJUHJDWHG�&2� HPLVVLRQ�IDFWRUV�IRU�FRDO��RLO
DQG�JDV�DUH�XVHG�IRU�WKLV�LWHP��7DEOH�������*LYHQ�WKHLU�OLPLWHG�FRQWULEXWLRQ�WR�WKH
WRWDO DQG� WKH� IDFW� WKDW�HPLVVLRQ� IDFWRUV� IRU�RWKHU� VXEVWDQFHV�DUH�XVXDOO\� VHFWRU�
VSHFLILF�� RQO\� &2� FRPEXVWLRQ� HPLVVLRQV� DUH� FDOFXODWHG� IURP� WKH� VWDWLVWLFDO
GLIIHUHQFHV�

��7KH�HQHUJ\�EDODQFHV�IRU������������DQG�VXEVHTXHQW�\HDUV�KDYH�UHFHQWO\�EHHQ�UHYLVHG�DQG�LPSURYHG��$V�D�UHVXOW�WKH�1(+�IRU
WKHVH�\HDUV�FRQWDLQV�QR�VWDWLVWLFDO�GLIIHUHQFH��LH�LW�LV�]HUR��IRU�DOO�IXHOV��PRUH�LQIRUPDWLRQ�LV�JLYHQ�LQ�WKH�1,5�������

XVH� �SURGXFWLRQ���LPSRUWV���ZLWKGUDZDO�IURP�VWRFNV���H[SRUWV���EXQNHUV

*DV�FRQVXPSWLRQ��\HDU�7��VHFWRU�6�� FRUUHFWHG� �JDV�FRQVXPSWLRQ��\HDU�7��VHFWRU�6��XQFRUUHFWHG�
�+''�
�66
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7DEOH���� (QHUJ\�XVH�RXWVLGH�FRQVXPSWLRQ�VHFWRUV��µVWDWLVWLFDO�GLIIHUHQFH¶��
�����±�����

(QHUJ\�FDUULHU�>3-@ ���� ���� ���� ���� ���� ����
&RDO�DQG�FRDO�SURGXFWV � � �� � �� ��
2LO�DQG�RLO�SURGXFWV �� �� �� �� �� ��
1DWXUDO�JDV ��� ��� ��� ��� �� ���
2WKHU � � � � � ��
7RWDO �� �� �� �� �� ��

VRXUFH��&%6��1(+�������
7DEOH���� $JJUHJDWHG� &2� HPLVVLRQ� IDFWRUV� DQG� HPLVVLRQV� IURP� WKH� VWDWLVWLFDO

GLIIHUHQFH�IRU������
(QHUJ\�FDUULHU (PLVVLRQ

IDFWRU
>NJ�*-@

6WDWLVWLFDO
GLIIHUHQFH
>3-@

&2�

HPLVVLRQV
>0WRQ@

&RDO�DQG�FRDO�SURGXFWV �� �� ����
2LO�DQG�RLO�SURGXFWV �� �� ����
1DWXUDO�JDV �� ��� � ����
7RWDO ����

VRXUFH��&%6��1(+�������

����� &��&2�DQG�&2�

7KH� ,3&&�UHTXLUHV� WKDW�DOO�FDUERQ�HYHQWXDOO\�R[LGLVHG� LV�GHFODUHG�DV�&2� HPLVVLRQV��7KLV
LQFOXGHV�QRW�RQO\�GLUHFW�&2� HPLVVLRQV�EXW�DOVR�DOO�FDUERQ�LQ�DWPRVSKHULF�HPLVVLRQV�RI�&2
DQG�K\GURFDUERQV��7KLV� OHDGV� WR� GHOLEHUDWH� GRXEOH�DFFRXQWLQJ� LQ� WKH�HPLVVLRQV� LQYHQWRU\�
FDUERQ�LV�FRXQWHG�ERWK�LQ�LWV�DFWXDO�HPLWWHG�IRUPV�DQG�DV�SRWHQWLDO�&2�� 7KH�PDVV�EDODQFH
DSSURDFK�EDVHG�RQ�DQ�HQHUJ\�HFRQRP\��WKHUHIRUH��DVVXPHV�WKH�WUDQVIRUPDWLRQ�RI�&�LQ�IXHOV
WR�&2��
7KH�,3&&�JXLGHOLQHV�FRQWDLQ�VWDQGDUG�YDOXHV�IRU�SDUWLDO�FRPEXVWLRQ�R[LGDWLRQ�RI�WKH�FDUERQ
SUHVHQW� LQ� FRDO�� RLO� DQG� JDV� RI� ����� ���� DQG� ������ UHVSHFWLYHO\�� $� QXPEHU� RI� VFLHQWLILF
LQVWLWXWHV�KDYH� LQYHVWLJDWHG� WKH�DFFXUDF\�RI� WKHVH� ILJXUHV� LQ� WKH�1HWKHUODQGV�LQ�FRQQHFWLRQ
ZLWK� WKH�$(5�DQG� IRXQG� WKDW� XQGHU�'XWFK� FRQGLWLRQV� WKH� QRQ�R[LGLVHG� IUDFWLRQV� DUH�PXFK
VPDOOHU�� :LWK� QDWXUDO� JDV� PDNLQJ� XS� D� KLJK� SURSRUWLRQ� RI� WKH� HQHUJ\� VXSSO\� LQ� WKH
1HWKHUODQGV��WKH�HUURU�LQYROYHG�LQ�DVVXPLQJ�IXOO�FRPEXVWLRQ�LV�QHJOLJLEOH��������0WRQ�\HDU� 
� ����� �)RU� WKLV� UHDVRQ� WKH�QRQ�R[LGLVHG� IUDFWLRQ� LV� WDNHQ� WR� EH� ]HUR�� ,Q� MXVW� D� IHZ� VPDOO
FDWHJRULHV�ZLWKLQ�WKH�WUDQVSRUW�VHFWRU�±�WZR�VWURNH�PRSHGV��KHOLFRSWHUV�DQG�SLVWRQ�HQJLQHG
DLUFUDIW�±�WKLV�OHDGV�WR�D�VOLJKW�RYHUHVWLPDWH�RI�&2� HPLVVLRQV�

��� &2� HPLVVLRQV�IURP�HQHUJ\�FDUULHUV�XVHG�DV�IHHGVWRFNV�>�$@
(QHUJ\� FDUULHUV� DUH� QRW� RQO\� XVHG� IRU� WKHLU� XVHIXO� HQHUJ\� FRQWHQW� UHOHDVHG� GXULQJ
FRPEXVWLRQ�� EXW� DOVR� DV� IHHGVWRFNV� LQ� WKH� LQGXVWULDO� DQG� FRQVWUXFWLRQ� VHFWRUV�� ,Q� WKH
1HWKHUODQGV�DSSUR[LPDWHO\�����3-�QDWXUDO�JDV�LV�XVHG�WR�PDNH�DPPRQLD�LQ�WKH�SURGXFWLRQ
RI FKHPLFDO�IHUWLOLVHUV�DQG��DIWHU�FUDFNLQJ��EHWZHHQ�����DQG�����3-�RI�RLO�SURGXFWV��HVSHFLDOO\
QDSKWKD��DURPDWLFV�DQG�/3*�DUH�XVHG�LQ�WKH�RUJDQLF��EDVLF��FKHPLFDOV�LQGXVWU\��-XVW����3-
LQ�ELWXPHQ�LV�XVHG�LQ�URRILQJ�PDWHULDO�DQG�DVSKDOW�LQ�WKH��URDG��WUDQVSRUW�VHFWRU�DQG�DERXW���
3-� LQ� FRDO� SURGXFWV� �FRNH� DQG� WDU�� LV� XVHG� LQ� WKH� EDVLF� PHWDOV� DQG� LQRUJDQLF� FKHPLFDO
LQGXVWULHV��,Q�WKHVH�FDVHV�WKHUH�DUH��LQ�SULQFLSOH��WKUHH�SRVVLEOH�GHVWLQDWLRQV�IRU�WKH�FDUERQ�LQ
WKH HQHUJ\�FDUULHU�
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��� &DUERQ� IURP� WKH� HQHUJ\� FDUULHU� LV� IL[HG� IRU� WKH� ORQJ� WHUP� �!��� \HDUV�� LQ� WKH� ILQDO
SURGXFW��DV�LQ�VRPH�SODVWLFV��DVSKDOW�DQG�VWHHO�

��� 8VH�RI�HQHUJ\�FDUULHUV�DV� IHHGVWRFNV� IRU� SURGXFWV�ZLWK� D� VKRUW� OLIH�F\FOH��'XULQJ� WKH
XVH�RI�WKH�SURGXFW�FDUERQ�LV�R[LGLVHG�LQ�FRQWDFW�ZLWK�WKH�DLU�DQG�UHOHDVHG�DV�&2�� IRU
H[DPSOH�IURP�VROYHQWV�

��� 6RPH� RI� WKH� FDUERQ� LV� R[LGLVHG� GXULQJ� WKH� SURGXFWLRQ� SURFHVV�� IRU� H[DPSOH� LQ� WKH
SURGXFWLRQ�RI�DPPRQLD�IURP�QDWXUDO�JDV�DQG�LQ�WKH�UHGXFWLRQ�RI�LURQ�RUH�E\�FRNH��7KLV
OHDGV�WR�GLUHFW�&2� HPLVVLRQV��SURFHVV�HPLVVLRQV��LQ�WKH�IDFWRU\�

7KH�,3&&�PHWKRG�JRHV�RQ�WR�DSSO\�GHWDLOHG�HPLVVLRQ�IDFWRUV�WR�FRQYHUW�WKH�HQHUJ\�FRQWHQW
LQWR�WRWDO�SRWHQWLDO�&2� �7DEOH�������7KH�DFWXDO�&2� HPLVVLRQV�DUH�GHWHUPLQHG�E\�HVWLPDWLQJ
WKH�VWRUDJH�RI�SRWHQWLDO�&2� LQ�SURGXFWV��SHU�HQHUJ\�FDUULHU���XVLQJ�WKH�IROORZLQJ�HTXDWLRQ���

7KH�,3&&�JXLGHOLQHV�FRQWDLQ�VWDQGDUG�IL[DWLRQ�SHUFHQWDJHV�IRU�WKH�XVH�RI�HQHUJ\�FDUULHUV�DV
IHHGVWRFNV�� LQ� RWKHU�ZRUGV�� D� VWDQGDUG� YDOXH� IRU� WKH� SHUFHQWDJH�VWRUHG� IRU� WKH� ORQJ� WHUP�
7KHVH� SHUFHQWDJHV�� KRZHYHU�� DUH� IRU� JHQHUDO� DSSOLFDWLRQ� DQG� WDNH� QR� DFFRXQW� RI� VSHFLILF
GLIIHUHQFHV�LQ�DSSOLFDWLRQV�SHU�FRXQWU\��)RU�WKLV�UHDVRQ�WKH�,3&&�LQYLWHV�UHSRUWLQJ�FRXQWULHV
WR SURYLGH�VSHFLILF�IDFWRUV�ZKHUH�SRVVLEOH�
,Q�WKH�1(+�WKH�HQHUJ\�FDUULHUV�WKDW�DUH�XVHG�DV�IHHGVWRFNV�DQG� WKH�DPRXQWV� LQYROYHG�DUH
LGHQWLILHG� IRU� HDFK� 6%,� VHFWRU� �1(+� FROXPQ� ���� )LQDO� XVH�� QRQ�HQHUJHWLF��� +RZHYHU�� LW� LV
XVXDOO\�QRW�SRVVLEOH�WR�GHWHUPLQH�WKH�PDWUL[�RI�ILQDO�GHVWLQDWLRQV�DQG�HQHUJ\�FDUULHUV�DQG�VR
HVWLPDWH�HPLVVLRQ�DQG�VWRUDJH�SHUFHQWDJHV��$�GLIIHUHQW�DSSURDFK�KDV�EHHQ�FKRVHQ�IRU� WKH
1HWKHUODQGV�� ILUVW�� WKH� VL]H� RI� WKH� HPLVVLRQV� DOORFDWHG� WR� WKH� 1HWKHUODQGV� LV� GHWHUPLQHG
DFFXUDWHO\� IURP� D� GHWDLOHG� PDWHULDO� IORZ� DQDO\VLV� �PDLQO\� RI� SHWURFKHPLFDO� VHPL�
PDQXIDFWXUHV�DQG�SURGXFWV�DQG�WKHLU�GHVWLQDWLRQV���6SHFLDO�DWWHQWLRQ�LV�SDLG�WR�LPSRUWV�DQG
H[SRUWV� RI� PDWHULDOV� DQG� HQHUJ\� FDUULHUV� �*LHOHQ�� ������� 7KHQ� WKH� SURGXFWV� DQG� VHPL�
PDQXIDFWXUHV�DUH�FDOFXODWHG�EDFN�LQWR�HQHUJ\�FDUULHUV��DOO�RLO�SURGXFWV��ZLWK�WKH�H[FHSWLRQ�RI
ELWXPHQ�DQG�OXEULFDQWV��DUH�FOXVWHUHG��7KH�UHVXOWLQJ�ILJXUHV�DUH�WKHQ�XVHG�WR�GHWHUPLQH�WKH
VWRUDJH�DQG�HPLVVLRQ�IDFWRUV��$�VLQJOH�VWRUDJH�IDFWRU�KDV�EHHQ�GHWHUPLQHG�IRU�D�ODUJH�JURXS
RI RLO�SURGXFWV��7DEOH������VKDGHG�DUHD��
7KH� VWRUDJH� SHUFHQWDJHV� WKXV� GHWHUPLQHG� DSSO\� VSHFLILFDOO\� WR� WKH� 'XWFK� VLWXDWLRQ� DQG
GHYLDWH� FRQVLGHUDEO\� IURP� WKH� VWDQGDUG� ,3&&� IDFWRUV� SUHYLRXVO\� XVHG� LQ� UHSRUWV� RQ�'XWFK
JUHHQKRXVH� JDV� HPLVVLRQV�� 8QGHU� WKH� QHZ�PHWKRG�� &2� SURFHVV� HPLVVLRQV� IURP� HQHUJ\
FDUULHUV�DUH�DERXW�����ORZHU�WKDQ�WKH�SUHYLRXV�ILJXUHV�� ,W�VKRXOG�EH�QRWHG�� WKRXJK��WKDW� WKLV
DQDO\VLV�KDV�RQO\�EHHQ�SHUIRUPHG�IRU������DQG�WKH�DFWXDO�PDWUL[�RI�VHPL�PDQXIDFWXUHV�DQG
SURGXFWV�PD\�YDU\�IURP�\HDU�WR�\HDU��)RU�WKH�WLPH�EHLQJ��LW�LV�DVVXPHG�WKDW�DQ\�FKDQJHV�LQ
WKH� UDQJH� RI� SURGXFWV� ZLOO� QRW� FDXVH� VLJQLILFDQW� GHYLDWLRQV� LQ� WKH� HVWLPDWHG� IDFWRUV�� 7KH
HPLVVLRQV�FDOFXODWHG�XVLQJ�WKHVH�VWRUDJH�SHUFHQWDJHV�VKRXOG�EH�DOORFDWHG�WR�WKH�LQGXVWULDO
VHFWRUV� ZKHUH� WKH� HQHUJ\� LV� XVHG� �H[FOXGLQJ� LPSRUWV� DQG� LQFOXGLQJ� H[SRUWV� RI� HQHUJ\
FDUULHUV���7KH�HPLVVLRQV�DUH�DOORFDWHG�WR�WKH�\HDU�LQ�ZKLFK�WKH�HQHUJ\�FDUULHUV�ZHUH�XVHG�

���7KH�µVWRUDJH�LQ�SURGXFWV¶�LV�FRUUHFWHG�IRU�HPLVVLRQV�IURP�R[LGDWLRQ�GXULQJ�WKH�XVHIXO�OLIH�RI�WKH�SURGXFW��,Q�WKLV�FDOFXODWLRQ��WKH
µDFWXDO�&2��HPLVVLRQV�IURP�WKH�XVH�RI�HQHUJ\�FDUULHUV�DV�IHHGVWRFNV¶�DOVR�LQFOXGHV�WKH�µLQGLUHFW¶�HPLVVLRQV�GXULQJ�WKH�OLIH�RI�WKH
SURGXFW��L�H��HPLVVLRQV�WKDW�WDNH�SODFH�IURP�DFWLYLWLHV�LQ�WKH�VHFWRUV�RWKHU�WKDQ�WKH�FKHPLFDO�LQGXVWU\��SDUWO\�DEURDG��DQG�GXULQJ
WKH�OLIH�RI�WKH�SURGXFWV��ZKLFK�PD\�EH�PDQ\�\HDUV��

DFWXDO�&2� HPLVVLRQ� �SRWHQWLDO�&2� HPLVVLRQ���VWRUDJH�LQ�SURGXFWV
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7DEOH���� &2� VWRUDJH� DQG� HPLVVLRQ� SHUFHQWDJHV� IRU� HQHUJ\� FDUULHUV� XVHG� DV
IHHGVWRFNV��WKH�1HWKHUODQGV���������

(QHUJ\�FDUULHU &RQVXP
SWLRQ
>3-@

(PLVVLRQ
IDFWRU
&2�

>NWRQ�3-@

3RWHQWLDO
HPLVVLRQ
&2�

>0WRQ@

6WRUDJH
&2�

>0WRQ@ >�@

(PLVVLRQV
&2�

>0WRQ@
&RDO�
&RNH ��� ����� ���� �� ����
2WKHU�FRDO
�URRILQJ� ��� ���� ���� ���� ����
2LO�
%LWXPHQ ���� ���� ���� ���� ����
/XEULFDQWV�� ��� ���� ���� �� ����
1DSKWKD ���� ���� ����
/3* ���� ���� ����
$URPDWLFV ���� ���� ����
2WKHU�OLJKW�RLOV ���� ���� ���� ����� ��� ����
3HWUROHXP ��� ���� ����
*DV��GLHVHO��IXHO�RLO ��� ���� ����
+HDY\�IXHO�RLO ��� ���� ����
2WKHU�RLO�SURGXFWV ���� ���� ����
6XEWRWDO�2LO ����� ����� ����� ����
*DV�
1DWXUDO�JDV ����� ���� ���� ���� ��� ����
727$/ ����� ����� ����� ����
VRXUFH��&%6��1(+���������*LHOHQ�������

,Q� WKLV� PHWKRG� WKH� &2� SURFHVV� HPLVVLRQV� DW� WKH� VHFWRU� OHYHO� DUH� GHWHUPLQHG� IURP� WKH
HQHUJ\� VWDWLVWLFV� LQ� D� WRS�GRZQ� DSSURDFK�� 3URFHVV� HPLVVLRQV� IURP� ODUJH� FRPSDQLHV� DUH
UHJLVWHUHG�LQ�WKH�(5�,��WKH�XVXDO�SURFHGXUH�IRU�VXSSOHPHQWDU\�HVWLPDWHV�GHVFULEHG�LQ�VHFWLRQ
����FDQ�EH�XVHG�WR�GHWHUPLQH�WKH�&2� SURFHVV�HPLVVLRQV�IRU�WKH�QRQ�(5�,�FRPSDQLHV�LQ�WKH
VHFWRU���

���� &2� HPLVVLRQV�IURP�WKH�WUDQVIRUPDWLRQ�RI�HQHUJ\�FDUULHUV��QRQ�&+3��>�$@
(QHUJ\�LV�ORVW�GXULQJ�WKH��QRQ�&+3��WUDQVIRUPDWLRQ�RI�HQHUJ\�FDUULHUV��IRU�H[DPSOH�IURP�FRDO
WR FRNH�DQG�FRNH�RYHQ�JDV�DQG�IURP�FUXGH�RLO�WR�WKH�VHULHV�RI�RLO�SURGXFWV��HQHUJ\�FDUULHUV��
UHILQHU\� JDV�� QDSKWKD�� /3*�� DURPDWLF� FRPSRXQGV�� IXHO� RLO�� HWF�� 7KH� �VHFRQGDU\�� HQHUJ\
FDUULHUV� DIWHU� WUDQVIRUPDWLRQ� FRQWDLQ� OHVV� HQHUJ\� WKDQ� WKH� SULPDU\� HQHUJ\� FDUULHUV�� WKH
GLIIHUHQFH�EHLQJ�WKH�WUDQVIRUPDWLRQ�ORVVHV��,Q�WKH�1(+�WKHVH�ORVVHV�FDQ�EH�IRXQG�LQ�FROXPQ
����µEDODQFH�RI�RWKHU�WUDQVIRUPDWLRQV¶�
0DVV�EDODQFH�FDOFXODWLRQV�IRU�FDUERQ�VKRZ�WKDW� WKLV�XVH�RI�HQHUJ\�RU�WKHVH�WUDQVIRUPDWLRQ
ORVVHV� OHDG� WR� &2� HPLVVLRQV�� $OO� QRQ�&+3� WUDQVIRUPDWLRQV� RI� HQHUJ\� FDUULHUV� LQ� WKH
1HWKHUODQGV� DUH� E\� FRPSDQLHV� UHJLVWHUHG� LQ� WKH� (5�,�� &DOFXODWLRQV� RI� &2� SURFHVV
HPLVVLRQV�IURP�HQHUJ\�WUDQVIRUPDWLRQ��QRQ�&+3��VKRXOG�EH�PDGH�XVLQJ�D�PDVV�EDODQFH�IRU
FDUERQ��&2� HPLVVLRQV�FDOFXODWHG�E\� WKLV�PHWKRG�DUH�HTXDO� WR� WKH�HPLVVLRQV� UHJLVWHUHG� LQ

���)LJXUHV�DUH�H[DPSOHV�RQO\��WKH�PRVW�UHFHQW�GDWD�VHW�PD\�GLIIHU�VOLJKWO\�IURP�WKH�YDOXHV�JLYHQ�KHUH�
���([FOXGLQJ�FRQVXPSWLRQ�E\�µRWKHU�HQHUJ\�FRQVXPHUV¶��6%,�������L�H��LQ�7UDGH��6HUYLFHV�DQG�*RYHUQPHQW��LQ�'XWFK�µ+'2¶��DQG
DJULFXOWXUH�VHFWRUV�� EHFDXVH� WKH� OXEULFDQWV�XVHG�E\� WKHVH� WDUJHW� JURXSV�DUH�HQWLUHO\� UHF\FOHG�DQG�GR�QRW� R[LGL]H�GXULQJ�XVH�
7KHVH�DPRXQW�WR�DERXW���0WRQ�SRWHQWLDO�HPLVVLRQV�RI�&2��
���2QO\�VXSSOHPHQWDU\�HVWLPDWHV�RI�HPLVVLRQV�DUH�PDGH�SHU� LQGXVWULDO�VHFWRU� �IHWLOLVHU�PDQXIDFWXUH�� RUJDQLF�EDVLF� FKHPLFDOV�
LQRUJDQLF�EDVLF�FKHPLFDOV��RWKHU�EDVLF�FKHPLFDOV��DQG�ILYH�RWKHU�VPDOO�VHFWRUV��LI�WKH�VXP�RI�WKH�(5�,�UHWXUQV�LV�ORZHU�WKDQ�WKH
WRS�GRZQ�WRWDOV�FDOFXODWHG�DFFRUGLQJ�WR�WKH�PHWKRG�GHVFULEHG�KHUH�� �WRWDO��FI��WKH�,3&&�7LHU���PHWKRG���,I�WKH�(5�,�UHWXUQV�DUH
KLJKHU�WKH\�DUH�QRW�FRUUHFWHG��L�H��QRW�DGMXVWHG�GRZQZDUGV��
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WKH�(5�,��7KH�,3&&�FDWHJRULHV�>�$�@��µ&2� HPLVVLRQV�IURP�WKH�FRPEXVWLRQ�RI�ELRPDVV¶�DQG
>�@��µ%XQNHUV¶�DUH�H[SODLQHG�IXUWKHU�LQ�$QQH[�*�

���� )XJLWLYH�HPLVVLRQV�IURP�IODUHV�DQG�YHQWV�GXULQJ�RLO�DQG�JDV�SURGXFWLRQ�>�%�@
7KLV�LWHP�FRQFHUQV�WKH�IODULQJ�DQG�YHQWLQJ�RI�UHVLGXDO�JDV�IORZV�E\�RLO�SURGXFWLRQ�FRPSDQLHV�
5HVLGXDO�JDVHV�DUH�UHOHDVHG�GXULQJ�JDV�KDQGOLQJ�DQG�GXULQJ�RLO�SURGXFWLRQ�
%DVLF�LQIRUPDWLRQ�RQ�WKH�VFDOH�RI�WKHVH�SURFHVVHV�LV�FRQWDLQHG�LQ�WKH�&%6�GDWD�ILOH�RQ�WKH
DPRXQW� RI� JDV� IODUHG� DQG� YHQWHG� LQ� WKH� RLO� DQG� JDV� SURGXFWLRQ� LQGXVWU\���� 8VLQJ� WKLV� DQG
LQIRUPDWLRQ� IURP� WKH� 1HGHUODQGVH� $DUGROLH� 0DDWVFKDSSLM� �1$0�� DQQXDO� HQYLURQPHQWDO
UHSRUW��5,90�GHWHUPLQHV�WKH�YROXPH�RI�JDV�WKDW�LV�IODUHG�DQG�YHQWHG�RQVKRUH�DQG�RIIVKRUH
E\� 1$0� DQG� RWKHU� SDUWLHV�� %DVHG� RQ� QRUPDO� *URQLQJHQ� QDWXUDO� JDV� ZLWK� D� FRPEXVWLRQ
SHUFHQWDJH�RI�������RQ�ODQG�DQG�����DW�VHD��WKH�&2� HPLVVLRQ�IDFWRUV�DUH�DV�IROORZV�
7DEOH���� &2�� HPLVVLRQ�IDFWRUV�IRU�IODUHV�DQG�YHQWV
3URFHVV (PLVVLRQ�IDFWRUV��NJ�P��
2QVKRUH�IODUHV ����
2IIVKRUH�IODUHV ����
2QVKRUH�DQG�RIIVKRUH�YHQWV �����
VRXUFH��$(5�0HWKRGV�UHSRUW������������

���� 3URFHVV�HPLVVLRQV�IURP�WKH�GHFRPSRVLWLRQ�RI�FDUERQDWH�>�$���(���)@
7KHVH�DUH�&2� HPLVVLRQV�IURP�QRQ�RUJDQLF�FDUERQ�WKDW�LV�QRW�GHULYHG�IURP�HQHUJ\�FDUULHUV
�OLPH��FOD\��HWF����7KH�(5�,�LV�GHILQLWLYH�ZKHQ�GHWHUPLQLQJ�WKHVH�&2� HPLVVLRQV�IURP�WKH�XVH
RI OLPH� LQ� WKH� SURGXFWLRQ� RI� LURQ� DQG� VWHHO� �,3&&�FDWHJRU\� �$�� EHFDXVH� WKH� EDVLF�PHWDOV
LQGXVWU\� LV� IXOO\�UHSUHVHQWHG�LQ�WKH�(5�,��$OVR�IXOO\�FRYHUHG�DUH� WKH�&2� SURFHVV�HPLVVLRQV
IURP� WKH� SURGXFWLRQ� RI� FOLQNHUV� IRU� WKH� FHPHQW� LQGXVWU\� >�(�@�� &%6� DQG� 712� YHULI\� WKHVH
GHFODUHG�SURFHVV�HPLVVLRQV�E\�FKHFNLQJ�WKH�XVH�RI�OLPH�DV�D�IHHGVWRFN�
7KH�(5�,�RQO\�SDUWLDOO\�FRYHUV� WKH�SURFHVV�HPLVVLRQV� IURP� WKH�SURGXFWLRQ�RI�RWKHU�EXLOGLQJ
PDWHULDOV�>�(�@��VXFK�DV�URRILQJ�WLOHV��EULFNV�DQG�JODVV���7KH�(5�,�GDWD��PXOWLSOLHG�E\�D�IDFWRU
UHODWHG� WR� WKH� QXPEHU� RI� HPSOR\HHV�� DUH� GHILQLWLYH�� ,Q� WKH� DEVHQFH� RI� D� PRUH� DFFXUDWH
PHWKRG��WKH�SURFHVV�HPLVVLRQV�IURP�WKH�VHFWRU�µ2WKHU�LQGXVWULDO�SURFHVVHV¶�>�)@�DUH�GHULYHG
IURP�WKH�SURGXFWLRQ�RI�J\SVXP�LQ�IOXH�JDV�GHVXOSKXULVDWLRQ�SODQWV��)*'��DW�FRDO�ILUHG�SRZHU
VWDWLRQV��7KLV�LV�VXPPDULVHG�LQ�7DEOH�����
7DEOH���� 'HWHUPLQDWLRQ�RI�&2� SURFHVV�HPLVVLRQV�IURP�QRQ�HQHUJ\�FDUULHUV
,3&&�FDWHJRU\ ,QFUHDVH�GHWHUPLQDWLRQ
�$ 3URGXFWLRQ�RI�LURQ�DQG�VWHHO (QWLUHO\�LQ�(5�,
�(� &OLQNHU�SURGXFWLRQ��FHPHQW� (QWLUHO\�LQ�(5�,
�(� 2WKHU�EXLOGLQJ�PDWHULDOV 'HWHUPLQHG� IURP� (5�,�� FRUUHFWLRQ� YLD

QR��RI�HPSOR\HHV��&%6�GDWD�
�) 2WKHU��SRZHU�VWDWLRQ�)*'

SODQW
'HULYHG� IURP� J\SVXP� SURGXFWLRQ
�GHFODUHG� E\� 9OLHJDVXQLH�� DQG� DQ
HPLVVLRQ� IDFWRU� RI� ����� WRQ� &2��WRQ
J\SVXP

VRXUFH��$(5�0HWKRGV�UHSRUW������������

���(PLVVLRQV�KDYH�EHHQ�FDOFXODWHG�GLIIHUHQWO\�VLQFH�������7KH\�DUH�QR�ORQJHU�OLQNHG�WR�WKH�VSHFLILF�ILJXUHV�IRU�IODUHV�DQG�YHQWV
EXW�WR�WKH�SURGXFWLRQ�YROXPHV�RI�RLO�DQG�JDV��7KH�HPLVVLRQ�IDFWRU�IRU�&2��HPLVVLRQV�SHU�FXELF�PHWUH�FDOFXODWHG�IRU�RLO�DQG�JDV
SURGXFHG�LQ������LV�DVVXPHG�WR�UHPDLQ�FRQVWDQW�LQ�WKH�\HDUV�DIWHU������
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���� &2� VWRUDJH�LQ�ELRPDVV�>�$@
$V�DOUHDG\�VWDWHG� LQ�VHFWLRQ������&2� VLQNV�KDYH� WR�EH�UHSRUWHG�VHSDUDWHO\� LQ� LQWHUQDWLRQDO
UHSRUWV��7KH�PRVW�LPSRUWDQW�VLQN��DQG�LQ�WKH�1HWKHUODQGV�WKH�RQO\�VLQN��FRQVLVWV�RI�WKH�'XWFK
IRUHVWV�� 7KHVH� WDNH�XS�PRUH�&2� IURP� WKH� DWPRVSKHUH� WKDQ� WKH\� H[SLUH� DQG� VR� WKH� WRWDO
YROXPH� RI� OLYLQJ� ZRRG� LQ� WKH� 1HWKHUODQGV� LV� LQFUHDVLQJ� �WKH� YROXPH� RI� ELRPDVV� LQ� WKH
1HWKHUODQGV�LV�JURZLQJ���7KH�VL]H�RI�WKLV�&2� VLQN�LV�FDOFXODWHG�IURP�WKH�QHW�LQFUHDVH�LQ�WKH
DPRXQW� RI� FDUERQ� LQ� OLYLQJ� ZRRG�� 7KLV� VLQN� FRPHV� XQGHU� ,3&&� FDWHJRU\� >�$@�� µ/DQG� XVH
FKDQJH�DQG�IRUHVWU\¶��7KH�IDFWRUV�ZKLFK�LQIOXHQFH�WKH�QHW�JURZWK�LQFUHPHQW�LQ�SUDFWLFH�DUH�
� WKH�FRPSRVLWLRQ�RI�WKH�IRUHVW�VWRFN��DUHDV�RI�EURDGOHDYHG�FRQLIHURXV�HWF��
� DQQXDO� JURZWK� UDWH� �YROXPH� LQFUHPHQW�� DV� D� IXQFWLRQ� RI� WKH� W\SH� DQG� DJH� RI� WUHH� �LQ

P��KD
\HDU@�
� IHOOLQJV��E\�W\SH��LQ�P��KD�
� FDUERQ�FRQWHQW�SHU�W\SH�RI�WUHH��NJ�&�P��
)RU� WKH� WLPH�EHLQJ� WKH� IROORZLQJ�DJJUHJDWHG� ILJXUHV� DUH�XVHG� IRU� WKH�HQWLUH� VWRFN� RI� OLYLQJ
ZRRG�LQ�WKH�1HWKHUODQGV��7KHVH�DUH�GHULYHG� IURP�UHSRUWV�E\� WKH�6WLFKWLQJ�%RV�HQ�+RXW� IRU
WKH +263� SURMHFW� �7LPEHU� KDUYHVW� VWDWLVWLFV� DQG� KDUYHVWDEOH� WLPEHU� IRUHFDVW�� �7DEOH� �����
7KHVH�DUH�FRUUHFWHG�IRU�QRQ�VWHP�PDVV��EUDQFKHV��WUHH�WRSV�DQG�URRWV��������
7DEOH������%DVLF�GDWD�IRU�FDOFXODWLQJ�&2� IL[DWLRQ�LQ�ELRPDVV�JURZWK�������

8QLW $UHD 9DOXH 8QLW

)RUHVW�

+263�IRUHVW �����

+263���IRUHVW ������

2WKHU�IRUHVW ������

7RWDO�DUHD�ZLWK�JURZWK������� ����� NKD �$�

2WKHU�WUHHV��121�JURZLQJ��

2WKHU�QRQ�IRUHVW�WUHHV ������

/LQH�SODQWDWLRQV ������

6ROLWDLUHV �������

2UFKDUGV��IUXLW� ������

1XUVHULHV �������

7RWDO�DUHD�LQ�WKH�1HWKHUODQGV������� ����� NKD

2WKHU�YDULDEOHV�

$YHUDJH�DQQXDO�YROXPH�LQFUHPHQW��VWHP�RQO\������� � P��KD�\U �%�

$YHUDJH�IHOOLQJV��VWHP�RQO\���EURDGOHDYHG���FRQLIHURXV� ������� P��KD�\U �&�

&RUUHFWLRQ�IRU�EUDQFKHV��URRWV�DQG�WUHH�WRSV��LQFO��EDUN� ��� � �'�

6SHFLILF�GHQVLW\�RI�EURDGOHDYHG���FRQLIHURXV�IRUHVWV ��������� NJ�GP�P� �(��

6SHFLILF�FDUERQ�FRQWHQW ��� ��NJ&�NJ�GP �(��

VRXUFH��UHFDOFXODWHG�LQ�'DDPHQ���������RULJLQDO�VRXUFH��6WLFKWLQJ�%RV�HQ�+RXW�������������

7KH�DPRXQW�RI�&2� IL[HG�HDFK�\HDU� �\HDU� W�� WKURXJK� WKH� LQFUHDVH� LQ�ELRPDVV�LV�FDOFXODWHG
XVLQJ�WKH�IROORZLQJ�IRUPXOD�

ZKHUH�WKH�OHWWHUV�$�WR
QRQ�JURZLQJ� SODQWDWLR

VWHS����FDUERQ�IL[DWL
VWHS����QHW�&2� VLQN
RQ��NJ�MDDU��� ��>�$W 
 �%W � &W� ���)W � )W��� @��
�����'�������
��(� 
 (�

��NJ�MDDU��� ���������
��FDUERQ�IL[DWLRQ��NJ�MDDU�
OFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

�(�DUH�GHILQHG�LQ�7DEOH������)W LV�WKH�FKDQJH�LQ�WKH�VWDQGLQJ�VWRFNV�RI
QV�DV�D�UHVXOW�RI�FKDQJHV�LQ�WKH�DUHD�IURP�\HDU�W���WR�\HDU�W�
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7KH� IDFWRUV� IRU� DYHUDJH� DQQXDO� YROXPH� LQFUHPHQW� �JURZWK� LQFUHPHQW�� DQG� IHOOLQJV� SHU
KHFWDUH�DUH�QRW�FRQVWDQW��WKH�DQQDXO�JURZWK� LQFUHPHQW�KDV�VORZO\�GHFOLQHG�DV�WKH�DYHUDJH
DJH� RI� WUHHV� LQFUHDVHG� EXW� VLQFH� ����� KDV� ULVHQ� DJDLQ� DV� QHZ� SODQWDWLRQV� KDYH� JURZQ
UDSLGO\��7KH�DPRXQW�RI� IHOOLQJV� LV� IDOOLQJ�PRUH�TXLFNO\�� UHVXOWLQJ� LQ�D�JUHDWHU�QHW� IL[DWLRQ�RI
&2� 7KLV�LV�VKRZQ�LQ�7DEOH�����
7DEOH���� $YHUDJH�LQFUHPHQWDO�JURZWK�UDWH�DQG�IHOOLQJV�LQ�WKH�1HWKHUODQGV������±�����LQ

P��KD�
���� ���� ���� ���� ���� ����

6SHFLILF�JURVV�JURZWK�LQFUHPHQW ��� ��� ��� ��� ��� ���
6SHFLILF�IHOOLQJV ��� ��� ��� ��� ��� ���
VRXUFH��UHFDOFXODWHG�LQ�'DDPHQ���������RULJLQDO�VRXUFH��6WLFKWLQJ�%RV�HQ�+RXW�������

��� &2� HPLVVLRQV�IURP�ZDVWH�LQFLQHUDWLRQ�>�&@
(PLVVLRQV� IURP� ZDVWH� LQFLQHUDWLRQ� DUH� GHWHUPLQHG� IURP� WKH� DPRXQW� DQG� FRPSRVLWLRQ� RI� WKH
ZDVWH� LQFLQHUDWHG�� 7KH� DPRXQW� RI� ZDVWH� LQFLQHUDWHG� HDFK� \HDU� LV� HVWDEOLVKHG� E\� WKH� 'XWFK
:DVWH� 3URFHVVLQJ� $VVRFLDWLRQ� �99$9�� DQG� WKH� WRWDO� DPRXQW� RI� &2� HPLWWHG� IURP� ZDVWH
LQFLQHUDWLRQ� SODQWV� �:,3�� LV� UHJLVWHUHG� LQ� WKH� (5�,�� )RU� FOLPDWH� SROLF\� RQO\� WKH� VKDUH� RI� &2�

HPLVVLRQV� IURP� WKH� LQFLQHUDWLRQ� RI� IRVVLO� FDUERQ� �PDLQO\� SODVWLFV�� LV� LPSRUWDQW�� LQFLQHUDWLRQ� RI
SDSHU�DQG�ZRRG�LV�QRW�UHOHYDQW�IRU�QDWLRQDO�&2� HPLVVLRQV�
,Q� D� VWXG\� IRU� 5,90� �GH� -DJHU� DQG� %ORN�� ������� (FRI\V� FDOFXODWHG� WKDW� &2� HPLVVLRQV� IURP
ZDVWH�LQFLQHUDWLRQ�SODQWV�FRQWDLQLQJ�FDUERQ�RI�IRVVLO�RULJLQ�DPRXQWHG�WR�DERXW�����0WRQ�LQ������
6LQFH������WKH�DPRXQW�RI�ZDVWH�LQFLQHUDWHG�KDV�ULVHQ�DV�D�UHVXOW��DPRQJ�RWKHU�UHDVRQV��RI�WKH
SURKLELWLRQ�RQ�ODQGILOOLQJ�FRPEXVWLEOH�ZDVWH��7KH�FRQVROLGDWHG� ILJXUHV�JLYHQ�EHORZ�DUH�XVHG� LQ
WKH FDOFXODWLRQV� DQG� LQFOXGH� RQO\� WKH� LQFLQHUDWHG� ZDVWH� VWUHDPV� FRQWDLQLQJ� IRVVLO� FDUERQ�� ,Q
DGGLWLRQ�WR�LQFLQHUDWLRQ�LQ�:,3V��WKH�ILJXUHV�LQFOXGH�VKLS�FOHDQLQJ�UHVLGXHV��UHVLGXHV�LQ�WDQNV��
KD]DUGRXV�ZDVWH� �$IYDO�9HUEUDQGLQJ�5LMQPRQG��$95��DQG� LQGXVWULDO�ZDVWH� LQFLQHUDWHG�RQ�VLWH
E\�FRPSDQLHV��8VHG�RLO� LV�DOVR� LQFLQHUDWHG�� WKHVH�HPLVVLRQV�DUH�DOUHDG\� LQFRUSRUDWHG� LQWR�WKH
VWDWLVWLFV�WR�SUHYHQW�GRXEOH�DFFRXQWLQJ��7DEOH�����FRQWDLQV�WKH�ILJXUHV�IRU������

7DEOH���� &2� HPLVVLRQV�IURP�ZDVWH�LQFLQHUDWLRQ��WRWDO�DQG�E\�ZDVWH�VWUHDP�IRU�������

$ % & ' ( )
7\SH�RI�ZDVWH & FRQWHQW 6KDUH�RI

IRVVLO�&�LQ
WRWDO�&

$PRXQW
������
>NWRQ@

 %�
�&�
�'
$PRXQW�RI�IRVVLO�&

>NWRQ@

 ������
�(
(PLVVLRQV�RI�IRVVLO

&2�

>NWRQ@
:,3��SODVWLFV ���� ���� ����� ����� ���
:,3��WH[WLOHV ���� ���� ���� ���� ��
:,3��FDUSHWV�PDWV ���� ���� ���� ��� ��
:,3��OHDWKHU�UXEEHU ���� ���� ���� ��� ��
:,3��VSHFLDO�ZDVWHV ���� ���� ��� ��� �
:DVWH�IURP�VKLSV ���� ���� �� ���� ��
+D]DUGRXV�ZDVWH��$95� ���� ���� ��� ���� ���
,QGXVWULDO�ZDVWHV
�RZQ�LQFLQHUDWLRQ�

���� ���� ��� ���� ���
727$/ ��� ����
VRXUFH��5,90

���([DPSOH�FDOFXODWLRQ��WKH�ODWHVW�GDWD�VHW�PD\�GLIIHU�VOLJKWO\�IURP�WKH�YDOXHV�JLYHQ�KHUH�
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�� (0,66,216�2)�0(7+$1(��&+��
7KLV�FKDSWHU�GHVFULEHV�WKH�GHWHUPLQDWLRQ�RI�&+� HPLVVLRQV�LQ�WKH�1HWKHUODQGV�IRU�HDFK�,3&&FDWHJRU\�� 7KHVH� WRWDO� DERXW� ����� NWRQ� DQG� KDYH� D� JUHHQKRXVH� HIIHFW� HTXLYDOHQW� WR�PRUHWKDQ����0WRQ�&2�� 7KH�PRVW�LPSRUWDQW�VRXUFHV�RI�&+� HPLVVLRQV�DUH�HQWHULF�IHUPHQWDWLRQ�ODQGILOOV� DQG� WKH� SURGXFWLRQ� DQG� GLVWULEXWLRQ� RI� JDV�� &RPEXVWLRQ� HPLVVLRQV� DUH� FDOFXODWHGXVLQJ�GDWD�IURP�WKH�1(+�DQG�HPLVVLRQ�IDFWRUV�IURP�WKH�(5�&�V\VWHP��&+� HPLVVLRQV�IURPRQVKRUH� DQG� RIIVKRUH�SURGXFWLRQ� RI� RLO� DQG� JDV� DUH� FDOFXODWHG� VHSDUDWHO\�� &DOFXODWLRQV� RI&+� HPLVVLRQV�IURP�DJULFXOWXUDO�DFWLYLWLHV�DUH�EDVHG�RQ�WKH�&+� EDFNJURXQG�GRFXPHQW��YDQ$PVWHO� HW DO��� ������ DQG� DJULFXOWXUDO� VWDWLVWLFV� RQ� OLYHVWRFN� DQG�PDQXUH� SURGXFWLRQ� �&%6
DJULFXOWXUDO�VWDWLVWLFV���&+� HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�VLWHV�DUH�FDOFXODWHG�XVLQJ�DQ5,90�ILOH�RQ�ODQGILOO�VLWHV�DQG�D�WLPH�GHSHQGHQW�GHFRPSRVLWLRQ�IXQFWLRQ�GHVFULEHG�E\�&RRSVHW DO� ��������1DWXUDO�&+� HPLVVLRQV�IURP�WKH�VRLO��LQFOXGLQJ�DJULFXOWXUDO�ODQG��DUH�GLVFXVVHGLQ�$QQH[�+�DQG�DUH�FDOFXODWHG�XVLQJ�WKH�PHWKRG�GHVFULEHG�LQ�WKH�UHSRUW�E\�YDQ�$PVWHO�HW�DO�
�������� 1DWXUDO� HPLVVLRQV� DUH� QRW� LQFOXGHG� LQ� WKH� WRWDO� ILJXUH� IRU� &+� HPLVVLRQV� LQ� WKH1HWKHUODQGV�

���� &+� HPLVVLRQV�IURP�WKH�FRPEXVWLRQ�RI�HQHUJ\�FDUULHUV�>�$@
7KH�IXHO�FRPEXVWLRQ�FDWHJRU\�DFFRXQWV�IRU�DERXW����RI�WRWDO�&+� HPLVVLRQV��7KH�PHWKRG�IRUGHWHUPLQLQJ�WKH�DPRXQWV�RI�HQHUJ\�FDUULHUV�WKDW�DUH�EXUQHG�SHU�HFRQRPLF�VHFWRU�KDV�EHHQ
GHVFULEHG�LQ�VHFWLRQ������7KH�&+� HPLVVLRQ�IDFWRUV�IRU�WKH�FRPEXVWLRQ�RI�HQHUJ\�FDUULHUV�DUHGHULYHG�IURP�WKH�WRWDO�HPLVVLRQ�IDFWRUV�IRU�YRODWLOH�RUJDQLF�FRPSRXQGV��92&�SURILOHV���ZKLFKFDQ� YDU\� IURP� VHFWRU� WR� VHFWRU�� ,W� LV� DVVXPHG� WKDW� D� FHUWDLQ� IUDFWLRQ� RI� WKH� WRWDO� 92&HPLVVLRQV�FRQVLVWV�RI�&+�� GHSHQGLQJ�RQ� WKH� W\SH�RI� IXHO�DQG�FRPEXVWLRQ�SURFHVV� �7DEOH������6RPH�HPLVVLRQ� IDFWRUV� IRU� WRWDO�92&�DUH�PHDVXUHG�GLUHFWO\� �IRU� ODUJH�SRLQW�VRXUFHV��RWKHUV�KDYH�EHHQ�GHULYHG�IURP�WKH�OLWHUDWXUH��%DNNXP�HW�DO���������IRU�WKH�VWDWLRQDU\�VRXUFHV�
DQG�9HOGW�DQG�YDQ�GHU�0RVW��������IRU�WKH�PRELOH�VRXUFHV���(PLVVLRQV�IURP�WKH�FRPEXVWLRQRI ZRRG�DQG�ZRRG\�ELRPDVV�IRU�SRZHU�JHQHUDWLRQ�DUH�RQO\�FDOFXODWHG�IRU�KRXVHKROGV��RWKHUHPLVVLRQ�IURP�WKH�FRPEXVWLRQ�RI�ELRPDVV�DUH�QRW�\HW�LQFOXGHG���

7DEOH���� &+� DV�D�IUDFWLRQ�RI�WKH�HPLVVLRQ�IDFWRU�IRU�WRWDO�92&
7\SH�RI�VRXUFH )XHO�W\SH )UDFWLRQ�RI�WRWDO�92&
6WDWLRQDU\ &RDO�DQG�FRDO�SURGXFWV ����

:RRG ����$OO�OLTXLG�RLO�SURGXFWV ����1DWXUDO�JDV ����
/3* ����2WKHU�JDVHV ����

0RELOH 3HWURO�ZLWKRXW�FDWDO\WLFFRQYHUWHU ����
3HWURO�ZLWK�FDWDO\WLFFRQYHUWHU ����
'LHVHO ����
/3* ����0RSHG�SHWURO ����-HW�WXUELQH ����$OO�RWKHU�RLO�SURGXFWV ����
2WKHU ����

VRXUFH��%DNNXP�HW DO� ��������9HOGW�DQG�YDQ�GHU�0RVW�������

���� )XJLWLYH�HPLVVLRQV�RI�&+� IURP�WKH�SURGXFWLRQ��WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�RI�RLO�DQG�JDV�>�%�@

���8QGHU� WKH�,3&&�JXLGHOLQHV��QDWLRQDO�JUHHQKRXVH�JDV�HPLVVLRQV�PXVW�EH�FDOFXODWHG�XVLQJ� IXHO�GHOLYHU\� ILJXUHV��6HFWLRQ����
FRQWDLQV�GHWDLOV�RQ�FRQYHUWLQJ�HPLVVLRQV�IURP�WKH�7UDQVSRUW�WDUJHW�JURXS�IRU�QDWLRQDO�XVH��ZKLFK�DUH�EDVHG�RQ�YHKLFOH�NLORPHWUHV
WUDYHOOHG��LQWR�HPLVVLRQV�FDOFXODWHG�DFFRUGLQJ�WR�LQWHUQDWLRQDO�JXLGHOLQHV��,3&&��(&(�&/57$3��EDVHG�RQ�IXHO�GHOLYHULHV�WR�URDG
WUDQVSRUW�
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)XJLWLYH�HPLVVLRQV�IURP�WKH�RLO�DQG�JDV�LQGXVWU\�DPRXQW�WR�DERXW�����NWRQ��RI�ZKLFK�DERXW�KDOILV�YHQWHG� IURP�RIIVKRUH�QDWXUDO�JDV�SURGXFWLRQ�DQG�DERXW����NWRQ�DUH� OHDNV� IURP�QDWXUDO� JDV
GLVWULEXWLRQ�QHWZRUNV��/RVVHV�RI�QDWXUDO�JDV�GXULQJ�JDV�WUDQVPLVVLRQ��*DVXQLH��DQG�HPLVVLRQVIURP�RQVKRUH�HQHUJ\�SURGXFWLRQ�DUH�UHODWLYHO\�VPDOO�VRXUFHV�RI�&+� HPLVVLRQV�

������ 2LO�DQG�JDV�SURGXFWLRQ�>�%�F@

$ GLVWLQFWLRQ� LV� PDGH� EHWZHHQ� RLO� DQG� JDV� SURGXFWLRQ� DQG� EHWZHHQ� RQVKRUH� DQG� RIIVKRUHSURGXFWLRQ�� ,Q� WKH�SURGXFWLRQ�RI�HQHUJ\�FDUULHUV��&+� LV� UHOHDVHG�GXULQJ� IODULQJ�DQG�YHQWLQJ�RIJDV�� 7KH� YROXPH� RI� HPLVVLRQV� KDV� EHHQ� HVWLPDWHG� LQ� YDULRXV� SXEOLFDWLRQV�� $OWKRXJK� QRW� DOOHPLVVLRQV�DUH�GLUHFWO\�OLQNHG�WR�WKH�SURGXFWLRQ�RI�RLO�DQG�JDV��HPLVVLRQV�FDQ�EH�HVWLPDWHG�XVLQJ
HPLVVLRQ�IDFWRUV�DQG�SURGXFWLRQ�YROXPHV�

,Q�WKHVH�HVWLPDWHV
PLOOLRQ�P� RLO��3URG0LQHV�,QVSHFWRUDWH

7DEOH���� 2LO�DQG�JDV�SURGXFWLRQ�Y
2L1$

2QVKRUH ���
2IIVKRUH ���727$/ ���
VRXUFH��0LQLVWH

7KH�&+� HPLVVLRQ2RQN� DQG�9RVEHHDQQXDO�UHSRUWV�RI�WK
� 2QVKRUH�DQG�RRU� SURFHVV� JDSURGXFWLRQ�VKRX

KRZHYHU��DOPRV� 2LO�DQG�JDV��JD� 1$0� DQG� RWKHRQVKRUH�SURGXF
KDYH� GHFOLQHG�LQIRUPDWLRQ�LV�Q

���([DPSOH�FDOFXODWLRQV��WKH�PRVW�UHFHQW�G
��� 7KLV� LQIRUPDWLRQ� LV� QR� ORQJHU� XVHG� LQ
�LQFOXGLQJ�DQ�XSGDWH�IRU��������&DOFXODWLR
IRU� DFWXDO� UHGXFWLRQV� DFKLHYHG� E\� WHFKQ
µ,PSOHPHQWLQJ�HQYLURQPHQWDO�SROLF\�IRU�WK
DQG�3URGXFWLRQ�$VVRFLDWLRQ���7KH�UHSRUWH
IDFWRUV�XVHG�VLQFH�������������

&+� HPLVVLRQV��
NWRQ��� ��HPLVVLRQ�IDFWRU��NWRQ�P� [ ���� 
��SURGXFWLRQ�YROXPH��P� [ ����
�IRU�FDOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

�WKH�HPLVVLRQ�IDFWRU�LV�H[SUHVVHG�LQ�NWRQ�&+� SHU�ELOOLRQ�P� QDWXUDO�JDV�RU�SHU
XFWLRQ�YROXPHV�PXVW�DOVR�EH�NQRZQ�DQG�WKHVH�DUH�VXSSOLHG�E\�WKH�1DWLRQDO��6WDDWVWRH]LFKW�RS�GH�0LMQHQ���7DEOH�����JLYHV�DQ�H[DPSOH�IRU������

ROXPHV��������

O�SURGXFWLRQ�>P��[�����VW�@ *DV�SURGXFWLRQ�>P��[����@0 2WKHUV 7RWDO 1$0 2WKHUV 7RWDO
�� ����� ����� ����� ���� �����
�� ����� ����� ����� ����� ������� ����� ����� ����� ����� �����
ULH�YDQ�(=������±�������6WDDWVWRH]LFKW�RS�GH�0LMQHQ�������
� IDFWRUV�DUH�VKRZQ� LQ�7DEOH�����DQG�GHULYHG� IURP� LQIRUPDWLRQ� LQ�D�VWXG\�E\N� ��������1$0�DQQXDO� HQYLURQPHQWDO� UHSRUWV� DQG� SURGXFWLRQ� ILJXUHV� LQ� WKHH�1DWLRQDO�0LQHV�,QVSHFWRUDWH��7KHVH�DUH�EURNHQ�GRZQ�LQWR�
IIVKRUH�SURGXFWLRQ��ZKLFK�FDQ�GLIIHU�FRQVLGHUDEO\��)RU�H[DPSOH��UHVLGXDO�JDVV� DULVLQJ� IURP� JDV� FRQGLWLRQLQJ� RU� DV� JDV� DVVRFLDWHG� ZLWK� RIIVKRUH� RLOOG�SUHIHUDEO\�EH�YHQWHG�WR�WKH�DWPRVSKHUH�LQVWHDG�RI�EHLQJ�IODUHG��2QVKRUH�
W�DOO�WKLV�JDV�LV�IODUHG�V�DULVLQJ�IURP�RLO�SURGXFWLRQ�LV�GLIIHUHQW�IURP�QDWXUDO�JDV�U� SURGXFWLRQ� FRPSDQLHV� �DIWHU� ������� 1$0� LV� WKH� GRPLQDQW� FRPSDQ\� LQWLRQ�� ,Q� LWV�DQQXDO�HQYLURQPHQWDO� UHSRUW��1$0�VWDWHV� WKDW� LWV�&+� HPLVVLRQVVKDUSO\� VLQFH� ����� DV� D� FRQVHTXHQFH� RI� WHFKQLFDO� PHDVXUHV� WDNHQ�� 7KLVRW�DYDLODEOH�IRU�WKH�RWKHU�FRPSDQLHV���

DWD�VHW�PD\�GLIIHU�VOLJKWO\�IURP�WKH�YDOXHV�VKRZQ�KHUH�

� WKH� FXUUHQW� FDOFXODWLRQ�PHWKRG�� DJJUHJDWHG� GDWD� IURP� 7DEOH� ���� DUH� XVHG� LQVWHDG
QV�RI�PHWKDQH�HPLVVLRQV�IRU������DQG�VXEVHTXHQW�\HDUV�DOVR�XVH�WKH�UHSRUWHG�ILJXUHV
LFDO� PHDVXUHV�� DV� SXEOLVKHG� LQ� WKH� SURJUHVV� UHSRUW� RQ� WKH� YROXQWDU\� DJUHHPHQW� RQ
H�RLO�DQG�JDV�SURGXFWLRQ�LQGXVWU\¶�E\�12*(3$��1HWKHUODQGV�2LO�DQG�*DV�([SORUDWLRQ
G�UHGXFWLRQV�DUH�VXEWUDFWHG�IURP�WKH�HPLVVLRQV�FDOFXODWHG�IURP�WKH��µJURVV¶��HPLVVLRQ
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7DEOH���� &+� HPLVVLRQ�IDFWRUV�IRU�RLO�DQG�JDV�SURGXFWLRQ
(PLVVLRQ�IDFWRUV�LQ�����2IIVKRUH 2QVKRUH 8QLWV�UHPDUNV

*DV�SURGXFWLRQ��UDQJH ����±���� ����±���� .WRQ�&+��P� [ ��� JDV$YHUDJH� ���� ���� 0LGGOH�UDQJH�2RQN�9RVEHHN
� YHQWV ���� ������ IODUHV ���� ������ RWKHU�SURFHVV�HPLVVLRQV ���� ������ SRZHU�JHQHUDWLRQ ���� �����
2LO�SURGXFWLRQ��UDQJH ����±���� ���±��� .WRQ�&+��P� [ ����VW��RLO$YHUDJH� ���� ��� 0LGGOH�UDQJH�2RQN��

9RVEHHN� YHQWV ���� ���� IODUHV ���� ���� RWKHU�SURFHVV�HPLVVLRQV ���� ���� SRZHU�JHQHUDWLRQ ���� ���
(PLVVLRQ�IDFWRUV�VLQFH�������2IIVKRUH 2QVKRUH 8QLWV�UHPDUNV

*DV�SURGXFWLRQ��UDQJH ����±���� �����±����� .WRQ�&+��P� [ ��� JDV1$0 ���� ����� IURP�1$0�DQQXDO�UHSRUW
1RW�1$0� ���� ����� 0LGGOH�UDQJH�2RQN�9RVEHHN� YHQWV ���� ������ IODUHV ���� ������ RWKHU�SURFHVV�HPLVVLRQV ���� ������ SRZHU�JHQHUDWLRQ ���� �����
2LO�SURGXFWLRQ��UDQJH ����±���� ��� NJ�&+��P� [ ��� �VW��RLO1$0 ���� ��� EDVHG�RQ�1$0�DQQXDOUHSRUW1RW�1$0 ���� ��� 0LGGOH�UDQJH�2RQN�9RVEHHN
� YHQWV ���� ���� IODUHV ���� ���� RWKHU�SURFHVV�HPLVVLRQV ���� ���� SRZHU�JHQHUDWLRQ ���� ���
VRXUFH��2RQN�DQG�9RVEHHN�������

������ *DV�WUDQVPLVVLRQ�>�%�E@
,W� LV� DVVXPHG� WKDW� &+� SURFHVV� HPLVVLRQV� IURP� WKH� *DVXQLH¶V� KLJK�SUHVVXUH� WUDQVPLVVLRQQHWZRUNV� DULVH� IURP� WKH� XVH� RI� QDWXUDO� JDV� LQ� WHFKQLFDO�PDLQWHQDQFH� SURFHVVHV� VXFK� DV� WKH
IOXVKLQJ� RI� JDV� FRPSUHVVRUV� DV� ZHOO� DV� LQFLGHQWDO� VWDUW�XS� DQG� EUHDNGRZQ� HPLVVLRQV�� /HDNVSOD\�QR�UROH�LQ�WKH�FDOFXODWLRQ��7KH�&+� HPLVVLRQV�DUH�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�IRUPXOD�

7KHVH�HPLVVLRQV�K
LQIOXHQFH��DPRQJ�R�����ZHUH�DERXW��

��� 8QGHU� WKH� SUHVHQW� PHWKRG� RQVKRUH� D
HPLVVLRQ�IDFWRUV�RI������DQG������NWRQ�&+
KDYH�EHHQ�FRUUHFWHG�IRU�DFWXDO�UHGXFWLRQV

&+� HPLVVLRQV��NJ�&+� �P� 
 ��

NWRQ��� ��ORVV��75$160,66,21�������
��JDV�WUDQVPLVVLRQ��P�� 
�������
��
�IRU�FDOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

DYH�EHHQ�HVWLPDWHG�IRU�VRPH�\HDUV�E\�*DVXQLH�DQG�DUH�GHFOLQLQJ�XQGHU�WKH
WKHU�IDFWRUV��RI�UHFRPSUHVVLRQ��*DVXQLH�KDV�UHSRUWHG�WKDW�IOXVKLQJ�ORVVHV�LQ��PLOOLRQ�P�� $V�D�SURSRUWLRQ�RI�WKH�WRWDO�WUDQVPLVVLRQ�YROXPH�RI������ELOOLRQ

QG� RIIVKRUH� JDV� SURGXFWLRQ� ILJXUHV� IRU� ����� DQG� DIWHU� DUH� FDOFXODWHG� XVLQJ� µJURVV¶
��P

��[�����JDV�XVHG�LQVWHDG�RI�WKH�YDOXHV�JLYHQ�LQ�WKH�WDEOH��ZKLFK�IRU������DQG�DIWHU
��DV�GHVFULEHG�LQ�WKH�SUHYLRXV�IRRWQRWH��
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P� WKLV�LV�D�ORVV�RI���������$QQXDO�&+� HPLVVLRQV�DUH���WR���NWRQ��7DEOH�����VKRZV�WKH�FKDQJHLQ� ORVV� SHUFHQWDJHV�� EDVHG� RQ� WKH� HVWLPDWHG� SHQHWUDWLRQ� RI� UHGXFWLRQ� WHFKQLTXHV� DQG� WKH
GDWDVHW�RI�JDV�FRPSUHVVRUV�

������ *DV�GLVWULEXWLRQ�>�%�E@

2I�WKH�DSSUR[�����ELOOLRQ�P� RI�JDV�WUDGHG�DQG�WUDQVPLWWHG�E\�*DVXQLH�HDFK�\HDU��DERXW�KDOI�LVH[SRUWHG� DQG�PRUH� WKDQ� ��� ELOOLRQ� P� LV� IRU� GRPHVWLF� XVH�� +DOI� WKH� GRPHVWLF� GHOLYHULHV� DUHVXSSOLHG�GLUHFWO\�E\�*DVXQLH�WR� ODUJH�LQGXVWULDO�FRQVXPHUV�DQG�SRZHU�VWDWLRQV��7KH�UHPDLQLQJ
GRPHVWLF� JDV� FRQVXPSWLRQ�� PRUH� WKDQ� ��� ELOOLRQ� P�� LV� VXSSOLHG� WR� ORFDO� HQHUJ\� FRPSDQLHVZKLFK�GHOLYHU� LW� WR� µVPDOO¶�FRQVXPHUV�YLD� WKHLU�JDV�GLVWULEXWLRQ�QHWZRUN��0DQ\�XUEDQ�DUHDV�DUHVWLOO�VHUYHG�E\�ROG�FDVW�LURQ�SLSHV��RULJLQDOO\�LQWHQGHG�IRU�WRZQ�JDV��7KHVH�SLSHV�DUH�SDUWLFXODUO\SURQH�WR�OHDNV�DQG�DUH�UHVSRQVLEOH�IRU�DERXW����NWRQ�RI�&+� HPLVVLRQV��7KHVH�HPLVVLRQV�ZLOO�IDOODV�WKH�SLSHV�DUH�UHSODFHG��IRU�H[DPSOH�LQ�XUEDQ�UHQHZDO�SURMHFWV��7KH�IROORZLQJ�IRUPXOD�LV�XVHGWR FDOFXODWH�WKH�&+� HPLVVLRQV�

7KLV� WDNHV� QR� DFFEHIRUH� WKH� &+� LV
SHUFHQWDJH�RI�����ORVV�SHUFHQWDJHV�D

7DEOH���� 3HUFHQWDJH�ORV
�

7UDQVPLVVLRQ �'LVWULEXWLRQ �
VRXUFH� $(5�0H

������ &+� SURFHVV�HPLVVLRQ�IUR
,Q� UHILQHULHV�92&�SURGXFWV�� $Q� DYHUPHDVXUHPHQWV��ZKLV�DERXW�����7KH�H

$W�WKH�FXUUHQW�OHY
����NWRQ���

��� &+� HPLVVLRQV�IURP�HQWHU
)HUPHQWDWLRQ�RI�IRWR WKH�DWPRVSKHUH
HPLVVLRQV� IURP� OLYIHHG�� 7DEOH� ���� FRFDOFXODWLRQ�LV�GHVF

��� ,QFOXGLQJ� ORVV� IDFWRUV� IRU� WKH� \HDUV� D
FRQVWDQW�
���)URP������ WKH�SURFHVV�HPLVVLRQV�RI�
HQYLURQPHQWDO�UHSRUWV��

&+� HPLVVLRQV��NWRQ��� ��ORVVHV��',675,%87,21�������
��JDV�GLVWULEXWLRQ��P�� 
������NJ�&+� �P� 
 ����

&+� SURFHVV�HPLV
RXQW� RI� DQ\� SDUWLDO� R[LGLVDWLRQ� RI� &+� LQ� WKH� VRLO� �IRU� H[DPSOH� E\� EDFWHULD�� HPLWWHG� WR� WKH� DLU�� 1LHOHQ� ������� KDV� FDOFXODWHG� DQ� DJJUHJDWHG� OHDNDJH

�IRU�WKH�WRWDO�GLVWULEXWLRQ�YROXPH��7DEOH�����VKRZV�WKH�HVWLPDWHG�FKDQJH�LQV�ROG�XUEDQ�JDV�PDLQV�SLSHOLQHV�DUH�UHSODFHG�

V�����RI�QDWXUDO�JDV�GXULQJ�JDV�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ������±������

��� ���� ���� ���� ���� ���� ���� ����
���� ����� ����� ������ ����� ������ ����� ��������� ���� ���� ���� ���� ���� ���� ����
WKRGV�UHSRUW������������

P�UHILQHULHV�>�%�D@
DUH�HPLWWHG�GXULQJ�SURFHVV� WUHDWPHQW�DQG� WKH�VWRUDJH�DQG� WUDQVKLSPHQW� RIDJH� 92&� SURILOH� IRU� UHILQHU\� SURFHVV� HPLVVLRQV� KDV� EHHQ� REWDLQHG� IURPLFK�VKRZ�WKDW�WKH�SURSRUWLRQ�RI�&+� E\�PDVV�LQ�WRWDO�92&�SURFHVV�HPLVVLRQVPLVVLRQV�FDQ�WKXV�EH�FDOFXODWHG�DV�IROORZV�

VLRQV��NWRQ��� ��������
��92&�SURFHVV�HPLVVLRQV��NWRQ�
HO�RI�DERXW����NWRQ�92&�HPLVVLRQV��&+� SURFHVV�HPLVVLRQV�DPRXQW�WR�DERXW
�IRU�FDOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

LF�IHUPHQWDWLRQ�>�$@
RG�LQ�WKH�JDVWURLQWHVWLQDO�WUDFW�RI�DQLPDOV�SURGXFHV�PHWKDQH��ZKLFK�HVFDSHV�YLD� WKH�PRXWK�DQG�DQXV��7KH� ,3&&�JXLGHOLQHV�FRQWDLQ�HPLVVLRQ� IDFWRUV� IRU
HVWRFN�EDVHG�RQ� WKH�ZHLJKW�RI� WKH�DQLPDOV�DQG� WKH� LQJHVWLRQ�RI�HQHUJ\� YLDQWDLQV� WKH�FDOFXODWHG� HPLVVLRQ� IDFWRUV� IRU� WKH�1HWKHUODQGV�� 7KH�PHWKRG� RIULEHG�LQ�PRUH�GHWDLO�LQ�YDQ�$PVWHO�HW DO� ��������7KH�UHFRPPHQGHG�HPLVVLRQ

IWHU� ������ )RU� ����� DQG� VXEVHTXHQW� \HDUV� WKH� ORVV� SHUFHQWDJH� LV� DVVXPHG� WR� EH

&+�� � IURP�DOO� UHILQHULHV�DUH� WDNHQ�GLUHFWO\� IURP� WKH�(5�,� �DV� UHSRUWHG� LQ� WKHLU� DQQXDO
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IDFWRUV�IRU�RWKHU�DQLPDO�VSHFLHV�KDYH�EHHQ�DGRSWHG� IURP�,3&&��/LYHVWRFN�QXPEHUV�DUH� WDNHQIURP�WKH�'XWFK�DJULFXOWXUDO�VWDWLVWLFV��µ0D\�VXUYH\¶��

7DEOH���� &+� HPLVVLRQ�IDFWRUV�IRU�HQWHULF�IHUPHQWDWLRQ�LQ�WKH�1HWKHUODQGV������GDWD�IRU�LOOXVWUDWLYH�SXUSRVHV���

����
$QLPDO�W\SH (PLVVLRQ�IDFWRU>NJ�DQLPDO�\HDU@ 1R��DQLPDOV�
������ (PLVVLRQV>NWRQ@
'DLU\�FDWWOH� \RXQJ�FDWWOH����\U ����� ��� ����� \RXQJ�FDWWOH��IHPDOH�!���\U ����� ��� ����
� GDLU\�FRZV ������ ���� ������ EXOOV�!���\U ����� �� ���%HHI�FDWWOH� IDWWHQLQJ�FDOYHV����\U ����� ��� ����
� \RXQJ�IDWVWRFN ����� ��� ����� IDWWHQLQJ�DQG�JUD]LQJ�FRZV�!��\U ������ ��� ����6KHHS ���� ���� ����*RDWV ���� �� ���
3LJV ���� ����� ����+RUVHV ����� ��� ���
7RWDO �����
VRXUFH��YDQ�$PVWHO�HW DO� ������

���� �&+� HPLVVLRQV�IURP�PDQXUH�PDQDJHPHQW�>�%@
&+� HPLVVLRQV� IURP� DQLPDO�PDQXUH� DULVH� IURP� IHUPHQWDWLRQ� GXULQJ� DQDHURELF� VWRUDJH� RI� WKH
PDQXUH��7KHVH�FRQGLWLRQV�RFFXU�ZKHQ�PDQXUH�LV�VWRUHG�LQ�WDQNV�RU�VLORV�RU�LQ�VOXUU\�SLWV�XQGHUDQLPDO�VKHGV��'XULQJ�WKH�JUD]LQJ�SHULRG�VRPH�RI�WKH�OLYHVWRFN�DUH�VWLOO�NHSW�LQGRRUV�DQG�IHG�ZLWKIUHVKO\� PRZQ� JUDVV� DQG� LW� LV� HVWLPDWHG� WKDW� DERXW� ���� RI� WKH� PDQXUH� SURGXFHG� GXULQJ� WKHJUD]LQJ�SHULRG� LV� VWRUHG� LQ� WDQNV��VLORV�RU� VOXUU\�SLWV��(PLVVLRQ� IDFWRUV�KDYH�EHHQ�GHWHUPLQHGDFFRUGLQJ� WR� WKH� ,3&&�PHWKRG� IRU� WKH� YRODWLOH� IUDFWLRQ� DQG� WKH� HPLVVLRQ� SRWHQWLDO� RI� YDULRXV
W\SHV�RI�PDQXUH��)RU�WKH�1HWKHUODQGV�LW� LV�DVVXPHG�WKDW� WKH�HPLWWHG�&+� IUDFWLRQ� LV�D�VPDOOHUSURSRUWLRQ�RI� WKH�SRWHQWLDO� WKDQ� WKH� ,3&&�VWDQGDUG�YDOXHV� �GDLU\� FDWWOH�����RWKHUV�������7KHUHVXOWLQJ�HPLVVLRQ�IDFWRUV�DQG�WKH�HPLVVLRQ�FDOFXODWLRQV�IRU������DUH�VKRZQ�LQ�7DEOH������7KHPDQXUH�SURGXFWLRQ�ILJXUHV�DQG�WKH�DPRXQWV�RI�VWRUHG�PDQXUH�DUH�EDVHG�RQ�WKH�UHVXOWV�RI�UHFHQWUHVHDUFK�E\�/(,�'/2��,.&�/DQGERXZ��5,90�DQG�&%6��YDQ�GHU�+RHN�HW�DO���������

7DEOH���� &+� HPLVVLRQ�IDFWRUV�IRU�WKH�VWRUDJH�RI�DQLPDO�PDQXUH�LQ�WKH�1HWKHUODQGV�������GDWD�IRU�LOOXVWUDWLYHSXUSRVHV��
����$QLPDO�W\SH (PLVVLRQIDFWRU 9ROXPH�RIPDQXUH &+�HPLVVLRQV�NJ�P�� �
���� P�� >NWRQ@

'DLU\�FDWWOH ����� ����� ����
%HHI�FDWWOH ����� ���� ����6KHHS�DQG�JRDWV ����� ���� ���)DWWHQLQJ�FDOYHV ����� ���� ���3LJV ����� ����� ����
3RXOWU\ ����� ���� ���7RWDO ���� �����
VRXUFH��YDQ�GHU�+RHN�HW DO� ������

���([DPSOH�FDOFXODWLRQ��WKH�PRVW�UHFHQW�GDWD�VHW�PD\�GLIIHU�VOLJKWO\�IURP�WKH�YDOXHV�JLYHQ�KHUH�
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���� ��&+� HPLVVLRQV�IURP�VROLG�ZDVWH�GLVSRVDO�RQ�ODQG�>�$@
(PLVVLRQV�RI�&+� DUH�FDOFXODWHG�XVLQJ�DQ�5,90�PRGHO�ZKLFK�LQFOXGHV�GDWD�RQ�WKH�DPRXQW�DQGFRPSRVLWLRQ�RI�ODQGILOOHG�ZDVWH��7KH�FDOFXODWLRQ�PHWKRG�ZDV�GHYHORSHG�HDUOLHU�E\�+RHNV�������DQG�GHVFULEHG�LQ�&RRSV�HW�DO� �������� ,W� LV�EDVHG�RQ�DQ�HTXDWLRQ�IRU� ODQGILOO�JDV�SURGXFHG�SHU
WRQ�RI�ODQGILOOHG�ZDVWH�

ZKHUH�
$  JDV�SURGXFWLRQ��LQ�WRQ�&�SHU�WRQ�ODQGILOOHG�ZDVWH�SHU�\HDU�)  WKH� IUDFWLRQ� RI� ELRGHJUDGDEOH� RUJDQLF� FDUERQ� WKDW� LV� DFWXDOO\� EURNHQ� GRZQ�� )RU� WKH1HWKHUODQGV�WKLV�IDFWRU�KDV�EHHQ�VHW�DW������.  GHFRPSRVLWLRQ�FRQVWDQW�RI�������SHU�\HDU��KDOI�OLIH�LV�����\HDUV��WR������

)URP� ����� WR� ����� WKLV� IDOOV� WR� ������� �KDOI�OLIH� ��� \HDUV�� LQ� FRQQHFWLRQ� ZLWK� WKHLQFUHDVLQJ� UHF\FOLQJ� RI� NLWFKHQ� DQG� JDUGHQ� ZDVWH� DQG� RWKHU� ZDVWHV�� $IWHU� ����� WKHFRQVWDQW�LV��������3  WKH� FRQFHQWUDWLRQ� RI� ELRORJLFDOO\� GHFRPSRVDEOH� RUJDQLF� FDUERQ� LQ� ODQGILOOHG�ZDVWH� LQWKH \HDU�RI�GLVSRVDO��LQ�WRQ�&�WRQ�ZDVWH�
7  WLPH�VLQFH�GLVSRVDO��LQ�\HDUV�
7KH�DVVXPSWLRQ�LV�WKDW�ZDVWH�ODQGILOOHG�EHIRUH������FRQWDLQV�������WRQ�ELRGHJUDGDEOH�RUJDQLFFDUERQ�SHU�WRQ�RI�ZDVWH��3���WKLV�IUDFWLRQ�IHOO�WR�������WRQ�&�WRQ�ZDVWH�IURP������WR������DV�DUHVXOW��DPRQJ�RWKHU�UHDVRQV��RI�WKH�SURKLELWLRQ�RQ�ODQGILOOLQJ�FRPEXVWLEOH�ZDVWH����)XUWKHU�����
RI WKH�FDUERQ�LQ�ODQGILOO�JDV�LV�LQ�WKH�IRUP�RI�&+� DQG�WKH�UHPDLQLQJ�����LV�LQ�WKH�IRUP�RI�&2��VKRUW�F\FOH���7KH�FRQYHUVLRQ�IDFWRU�IURP�PDVV�&�WR�PDVV�&+� LV��������)URP�WKLV��JURVV�&+�SURGXFWLRQ�FDQ�EH�FDOFXODWHG�IRU�\HDU�W�DIWHU�WKH�ZDVWH�LV�ODQGILOOHG�

/DQGILOO� JDV� UHFR
QRQ�UHFRYHUHG� JODQGILOO�DQG�����

7KH� WRWDO� JURVV�FDOFXODWHG� E\� LQWZDVWH� ODQGILOOHG�
�����WR������

��� &+� HPLVVLRQV�IURP�:
7KH�DPRXQW�RI�SR
WUHDWHG�E\�D�:DVZDVWHZDWHU�DQG�::73V��DQG�WKXRWKHU� WUHDWPHQW�
IURP�WKH�ZDVWHZDIHUPHQWDWLRQ�SURIUDFWLRQ�QRW�XVHG

���7KLV�WH[W�LV�DQ�DPHQGHG�YHUVLRQ�RI�WK
���6HFWLRQ�����KDV�EHHQ�DGGHG�FRPSDUH

$  ��I��
��N��
��3��
��H�N�
�W

&+� �*5266��W�

&+� HPLVVLRQV��N
��NWRQ��� ��$��W���
��DPRXQW�ODQGILOOHG��W���NWRQ���
�������
�������
YHU\� LV� UHPRYLQJ� DQ� LQFUHDVLQJ� DPRXQW� RI� WKLV� JURVV� JDV� SURGXFWLRQ��2I� WKH
DV� LW� LV� DVVXPHG� WKDW� ���� RI� WKH� &+� LV� R[LGLVHG� LQ� WKH� RXWHU� OD\HUV� RI� WKHLV�HPLWWHG�WR�WKH�DWPRVSKHUH��7KH�&+� HPLVVLRQV�DUH�FDOFXODWHG�DV�IROORZV�
WRQ��� ��>�W�&+��*5266���W���NWRQ������ODQGILOO�JDV�UHFRYHU\��NWRQ�@��
�����
G�IRU�FDOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

SURGXFWLRQ� RI� ODQGILOO� JDV� LQ� RQH� \HDU� IURP� ZDVWH� ODQGILOOHG� LQ� WKH� SDVW� LVHJUDWLQJ� SURGXFWLRQ� RYHU� DOO� \HDUV�� 7KH� &+� IRUPHG� LV� GHULYHG� PDLQO\� IURPLQ� WKH� SDVW�� 7DEOH� ���� JLYHV� WKH� HPLVVLRQV� DQG� UHFRYHU\� RI� ODQGILOO� JDV� IURP

DVWH�:DWHU�7UHDWPHQW�3ODQWV�>�%@���
OOXWLRQ�LQ�ZDVWHZDWHU�LV�RIWHQ�H[SUHVVHG�DV�µLQKDELWDQW�HTXLYDOHQW¶��:DVWHZDWHU
WH�:DWHU�7UHDWPHQW�3ODQW��::73��FRPSULVHV�GRPHVWLF�ZDVWHZDWHU��LQGXVWULDOSRVVLEO\�UDLQ�ZDWHU��7KH�ZDVWHZDWHU�LV�UHFHLYHG�IURP�WKH�VHZHU�V\VWHP��0RVWV�DOVR�PRVW�RI�WKH�SROOXWHG�ZDVWHZDWHU��DSSO\�ELRORJLFDO�WUHDWPHQW��DORQJ�ZLWKSURFHVVHV��:KHQ� WKH�ZDVWHZDWHU� LV� WUHDWHG� ELRORJLFDOO\�� VOXGJH� LV� VHSDUDWHG
WHU��7KLV�VOXGJH�LV�RIWHQ�GHK\GUDWHG�DQG�VWDELOLVHG�E\�IHUPHQWDWLRQ��'XULQJ�WKHFHVV�PHWKDQH� LV� IRUPHG�� WKH� ODUJHVW� IUDFWLRQ�RI�ZKLFK� LV�XWLOLVHG�DV� IXHO��7KH� IRU�HQHUJHWLF�SXUSRVHV� LV� YHQWHG�RU� IODUHG��7KXV��&+� �DQG�&2�� HPLVVLRQV

H�RULJLQDO�SXEOLFDWLRQ�LQ������

G�ZLWK�WKH�RULJLQDO�SXEOLFDWLRQ�LQ������
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RFFXU� ZKHQ� WKH� IHUPHQWDWLRQ� JDVHV� DUH� YHQWHG� LQ� WKH� DWPRVSKHUH�� )RU� FDOFXODWLQJ� PHWKDQHHPLVVLRQV�IURP�::73V�DQ�HPLVVLRQ�IDFWRU�RI�����
����� �������NJ�&+� SHU�P� RI�JDV�YHQWHG�LV
XVHG��:(63��������

��� &+� HPLVVLRQV�IURP�VRLO�>QDWXUH@��

8QGHU�DQDHURELF�FRQGLWLRQV��&+� LV�IRUPHG�LQ�ZHW�VRLOV��LQFOXGLQJ�DJULFXOWXUDO�ODQG��DQG�VKDOORZZDWHUV��7KHVH�DUH�QDWXUDO�HPLVVLRQV�DQG�QRW�D�VXEMHFW�RI�FOLPDWH�SROLF\��DQG�VR� WKH\�DUH�QRWGLVFXVVHG� LQ� WKLV� FKDSWHU�� 1HYHUWKHOHVV�� WKH� ,3&&� JXLGHOLQHV� DVN� FRXQWULHV� WR� SURYLGH� DQHVWLPDWH� RI� QDWXUDO�� QRQ�DQWKURSRJHQLF� &+� HPLVVLRQV�� 7KH� HVWLPDWLRQ� PHWKRG� IRU� WKH
1HWKHUODQGV�LV�GHVFULEHG�LQ�$QQH[�+�

7DEOH���� &+� HPLVVLRQV�IURP�ODQGILOO�VLWHV������±������

<HDU /DQGILOOHGZDVWH
>0WRQ@

2UJDQLFFDUERQ
>WRQ�WRQ@

/DQGILOO�JDVUHFRYHU\
>��� P�@

&+� HPLVVLRQV

>NWRQ@
���� ��� ����� � ���
���� ��� ����� � ������� ��� ����� � ������� ��� ����� � ������� ��� ����� � ���
���� ��� ����� � ������� ��� ����� � ������� ��� ����� � ������� ��� ����� � ���
���� ���� ����� � ������� ���� ����� � ������� ���� ����� � ������� ���� ����� �� ���
���� ���� ����� �� ������� ���� ����� �� ������� ���� ����� �� ������� ���� ����� �� ���
���� ���� ����� �� ������� ���� ����� �� ������� ���� ����� �� ������� ���� ����� �� ���
���� ���� ����� �� ������� ���� ����� ��� ������� ���� ����� ��� ������� ��� ����� ��� ���
���� ��� ����� ��� ������� ��� ����� ��� ���
VRXUFH��5,90��������'DWD�KDYH�EHHQ�FROODWHG�LQ�FORVH�FRQVXOWDWLRQ�ZLWK�(FRI\V��*URQWPLM��-��+RHNV��5,90��712�DQG99$9�

���6HFWLRQ�����KDV�EHHQ�DGGHG�VLQFH�WKH�RULJLQDO�UHSRUW�SXEOLVKHG�LQ������
���([DPSOH�FDOFXODWLRQ��WKH�PRVW�UHFHQW�GDWD�VHW�PD\�GLIIHU�VOLJKWO\�IURP�WKH�YDOXHV�JLYHQ�KHUH�
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� (0,66,216�2)�1,75286�2;,'(��1�2�
,Q� WKH�1HWKHUODQGV� DERXW� ��±��� NWRQ� RI� 1�2 DUH� HPLWWHG� HDFK� \HDU�� ZLWK� D� JUHHQKRXVH� JDVHIIHFW� HTXLYDOHQW� WR� DERXW� ��±��� 0WRQ� &2�� 7KH� PRVW� LPSRUWDQW� HPLVVLRQ� VRXUFHV� DUHDJULFXOWXUDO�VRLOV��DQLPDO�DQG�DUWLILFLDO�IHUWLOLVHUV��DQG�LQGXVWULDO�SURFHVVHV��PDLQO\�WKH�SURGXFWLRQ
RI� QLWULF� DFLG��� (PLVVLRQV� RI� 1�2 IURP� URDG� WUDIILF� DUH� JURZLQJ�� SULPDULO\� EHFDXVH� RI� WKHLQFUHDVLQJ�XVH�RI�WKH�WKUHH�ZD\�FDWDO\WLF�FRQYHUWHU��7KH�PHWKRG�IRU�FDOFXODWLQJ�1�2 HPLVVLRQVLV�GHVFULEHG� LQ�GHWDLO� LQ� WKH�EDFNJURXQG�GRFXPHQW�E\�.URH]H� �������� ,W� VKRXOG�EH�QRWHG� WKDWHVWLPDWHG�1�2 HPLVVLRQV�DUH� UHODWLYHO\�XQFHUWDLQ�FRPSDUHG�ZLWK�&2� DQG�&+�� ,Q�DGGLWLRQ� WRWKH VWDQGDUG�,3&&�FDWHJRULHV��WZR�RWKHU�VRXUFHV�RI�DQWKURSRJHQLF�1�2 HPLVVLRQV�DUH�IRXQG�LQWKH 1HWKHUODQGV��SROOXWHG�VXUIDFH�ZDWHUV�DQG�ZDVWH�ZDWHU�WUHDWPHQW�SODQWV��::73V��

��� 1�2 HPLVVLRQV�IURP�VWDWLRQDU\�FRPEXVWLRQ�>�$@
6WDWLRQDU\� FRPEXVWLRQ� LQ� WKH� 1HWKHUODQGV� JHQHUDWHV� DERXW� ��� RI� WRWDO� 1�2 HPLVVLRQV�(PLVVLRQV�RI�1�2 IURP�VWDWLRQDU\�FRPEXVWLRQ�DUH�PDLQO\�IURP�FRDO�ILUHG�SRZHU�VWDWLRQV�DQG�WR�DOHVVHU�GHJUHH�IURP�UHILQHULHV��$OO�HPLVVLRQV�IURP�SRZHU�VWDWLRQV�DQG�UHILQHULHV�DUH�UHJLVWHUHG�LQ
WKH (5�,�� 6WDWLRQDU\� FRPEXVWLRQ�HPLVVLRQV� QRW� LQFOXGHG� LQ� WKH� (5�,� DUH� FDOFXODWHG� XVLQJ� WKHVWDQGDUG�IRUPXOD�

)LJXUHV�IRU�IXHO�FR
DUH�DJJUHJDWHG�DQ

7DEOH���� 1�2 HPLVVLRQ�I
)XHO�W\SH
6ROLG��
/LTXLG*DV
VRXUFH��,3&&���

���� 1�2 HPLVVLRQV�IURP�PREL
7KH�IRUPXOD�JLYHQ�PRWRU�IXHOV�LQ�WKH�WYHKLFOH�DQG�W\SH�RI\HDU� RI� PDQXIDFWX
FDWDO\WLF� FRQYHUWHUEHJLQQLQJ�RI�WKH��FXUUHQW�JHQHUDWLRQWKH ,3&&�UHTXLUHV�
�1(+��SURGXFHG�EIRUP��SHU�W\SH�RI�IXDQG�/3*�DUH�NQRZ7KH� FRUUHVSRQGLQJ
GHWHUPLQHG�XVLQJ�E'XWFK� QDWLRQDO� WHWUDYHOOHG�� IXHO�FRQVWKH ZD\� WKLV� GHWDLWUDQVSRUW�WDVN�IRUFH

���:LWK�WKH�H[FHSWLRQ�RI�FRNH�DQG�FRDO��ZK
DJHQW�DQG�QRW�DV�D�IXHO��DQG�WKH�QRQ�HQHU
���6HFWLRQ�����KDV�EHHQ�FRPSOHWHO\�UHYLVH

1�2 HPLVVLRQV��NWRQ�� �HPLVVLRQ�IDFWRU��JUDP�*-��
�IXHO�FRPEXVWLRQ��3-��
�����
QVXPSWLRQ�SHU�VHFWRU�DUH�GHULYHG�IURP�WKH�1(+��7KH�HPLVVLRQ�IDFWRUV�XVHG
�IRU�FDOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

G�UHODWH�WR�WKH�HQHUJ\�FDUULHU�SKDVH��VROLG��OLTXLG��JDV���VHH�7DEOH�����

DFWRUV�IRU�VWDWLRQDU\�FRPEXVWLRQ
)XHO (PLVVLRQ�IDFWRU>JUDP���*-@
FRDO�� FRNH�� SHWURFRNH�� ELRPDVV� IRU� HQHUJ\�
LQFOXGLQJ�ZRRG��KRXVHKROGV�

���
DOO�RLO��WDU�RLO�IURP�FRNLQJ�SODQWV ���QDWXUDO� JDV�� FKHPLFDO� UHVLGXDO� JDVHV�� FRNH
DQG EODVW�IXUQDFH�JDV��UHILQHU\�JDV

���
����

OH�VRXUFHV�>�$�@
LQ�VHFWLRQ�����LV�DOVR�XVHG�WR�FDOFXODWH�1�2 HPLVVLRQV�IURP�WKH�FRPEXVWLRQ�RIUDQVSRUW�VHFWRU��7KH�HQHUJ\�VSHFLILF�HPLVVLRQV��J�*-��GHSHQG�RQ�WKH�W\SH�RI�IXHO��(PLVVLRQV�IURP�SDVVHQJHU�FDUV�ZLWK�SHWURO�HQJLQHV�DOVR�GHSHQG�RQ�WKHUH� EHFDXVH� SDVVHQJHU� FDUV� ZLWK� SHWURO� HQJLQHV� KDYH� EHHQ� ILWWHG� ZLWK� D
�� XQGHU� (XURSHDQ� HPLVVLRQV� OHJLVODWLRQ� �µ(XURVWDQGDUGLVDWLRQ¶��� � VLQFH� WKH���V�DQG�WKH�ILUVW�JHQHUDWLRQ�FDWDO\WLF�FRQYHUWHUV�HPLWWHG�PRUH�1�2 WKDQ�WKH�� ,Q� LWV�JXLGHOLQHV� IRU� WKH�FDOFXODWLRQ�RI�QDWLRQDO�JUHHQKRXVH�JDV�HPLVVLRQV�WKH�XVH�RI�IXHO�GHOLYHU\�ILJXUHV��+RZHYHU��WKH�1HWKHUODQGV�(QHUJ\�6WDWLVWLFV
\�&%6�RQO\�UHFRUGV�GRPHVWLF�GHOLYHULHV�RI�PRWRU�IXHOV�LQ�D�KLJKO\�DJJUHJDWHGHO��7KLV�PHDQV�WKDW�IRU�URDG�WUDQVSRUW�RQO\�WKH�WRWDO�GHOLYHULHV�RI�SHWURO��GLHVHOQ�DQG�QRW�� IRU�H[DPSOH�� WKH�DPRXQW�RI� IXHO� FRQVXPHG�E\�SDVVHQJHU�FDUV�� HQHUJ\�VSHFLILF� 1�2 HPLVVLRQ� IDFWRU� SHU� IXHO� W\SH� PXVW�� WKHUHIRUH�� EH
RWWRP�XS�FDOFXODWLRQV�RI�HQHUJ\�XVH�DQG�1�2 HPLVVLRQ�IDFWRUV��ERWK�IRU�WKHUULWRU\�� 7KLV� UHTXLUHV� GHWDLOHG� LQIRUPDWLRQ� RQ� WKH� QXPEHU� RI� NLORPHWUHVXPSWLRQ�SHU� WUDYHOOHG�NLORPHWUH�DQG�1�2 HPLVVLRQ� IDFWRUV��$�GHVFULSWLRQ�RIOHG� LQIRUPDWLRQ� LV� FROOHFWHG� FDQ� EH� IRXQG� LQ� WKH�PHWKRGRORJ\� UHSRUW� E\� WKH��9520�����������7DEOH�����D�OLVWV�WKH�1�2 HPLVVLRQV�SHU�NLORPHWUH�XVHG�WR
LFK�DUH�XVHG�LQ�WKH�LURQ�DQG�VWHHO�LQGXVWU\�LQ�WKH�SURGXFWLRQ�RI�SLJ�LURQ�DV�D�UHGXFLQJ
JHWLF�XVH�RI�SHWURFRNH�
G�VLQFH�ZLWK�WKH�RULJLQDO�SXEOLFDWLRQ�LQ������



0HWKRG�IRU�FDOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

FDOFXODWH� WKH�1�2 HPLVVLRQV� IURP� URDG�YHKLFOHV� LQ� WKH�1HWKHUODQGV�� 7KH�HPLVVLRQ� IDFWRUV� IRUSDVVHQJHU� FDUV� DUH� EDVHG� RQ� UHFHQW� PHDVXUHPHQWV� RI� SDVVHQJHU� FDUV� E\� 712�:7�� WKH
HPLVVLRQ�IDFWRUV�IRU�RWKHU�FDWHJRULHV�RI�URDG�YHKLFOHV�DUH�WKH�VDPH�DV�WKH�,3&&�GHIDXOW�ILJXUHV�$V�\HW�XQSXEOLVKHG�UHVHDUFK�E\� WKH�5RDG�9HKLFOHV�5HVHDUFK� ,QVWLWXWH� �712�:7�� UHYHDOV� WKDWGLHVHO�HQJLQHV�ILWWHG�LQ�ORUULHV��WUDFWRUV�DQG�EXVHV�HPLW�KDUGO\�DQ\�1�2��LQ�DQ\�FDVH�FRQVLGHUDEO\OHVV�WKDQ�VXJJHVWHG�E\�WKH�,3&&�GHIDXOWV��7KLV�LQIRUPDWLRQ�KDV�QRW�\HW�EHHQ�LQFRUSRUDWHG�LQWR
WKH WDEOHV� VKRZQ� EHORZ�� 7DEOH� ����E� OLVWV� WKH� 1�2 HPLVVLRQV� SHU� XQLW� RI� HQHUJ\� XVH�� 7KHHPLVVLRQ�IDFWRUV�LQ�WKLV�WDEOH�KDYH�EHHQ�PXOWLSOLHG�E\�WKH�HQHUJ\�GHOLYHU\�ILJXUHV�

7DEOH�����D 1�2 HPLVVLRQV�SHU�NLORPHWUH�WUDYHOOHG�E\�URDG�YHKLFOHV��PJ�NP�
7\SH�RI�URDG9HKLFOH�W\SH )XHO <HDU�RI�PDQXIDFWXUH�LQGLFDWLYH� EXLOW�XS�DUHD UXUDO�URDGV PRWRUZD\V

3DVVHQJHUFDUV SHWURO WR�������QR�FDW��FRQY�� � � �
����±������(XUR�� �� �� ��
����±������(XUR�� �� � �IURP�������(XUR�� �� � �

GLHVHO WR�������FRQYHQWLRQDO� � � �����±������(XUR�� � � �
����±������(XUR�� �� �� ��IURP�������(XUR�� �� �� ��

/3* WR�������QR�FDW��FRQY�� � � �
����±������(XUR�� �� �� ������±������(XUR�� �� � �IURP�������(XUR�� �� � �

'HOLYHU\�YDQV SHWURO DOO�\HDUV GLWWR�SDVVHQJHU�FDUV
GLHVHO DOO�\HDUV �� �� ��/3* DOO�\HDUV GLWWR�SDVVHQJHU�FDUV

/RUULHV GLHVHO DOO�\HDUV �� �� ��7UDFWRUV GLHVHO DOO�\HDUV �� �� ��%XVHV GLHVHO DOO�\HDUV �� �� ��
0RWRUELNHV SHWURO DOO�\HDUV � � �0RSHGV SHWURO DOO�\HDUV � � �
VRXUFHV��SDVVHQJHU�FDUV��EDVHG�RQ�*HQVH�DQG�9HUPHXOHQ���������RWKHUV��,3&&�GHIDXOWV�

7DEOH�����E 1�2 HPLVVLRQ�IDFWRUV�SHU�WUDQVSRUW�FDWHJRU\�SHU�W\SH�RI�IXHO��J�*-�
���� ���� ���� ���� ����

URDG�YHKLFOHV��SHWURO ��� ��� ��� ��� ���URDG�YHKLFOHV��GLHVHO ��� ��� ��� ��� ���URDG�YHKLFOHV��/3* ��� ��� ��� ��� ���
LQODQG�VKLSSLQJ�D� ��� ��� ��� ��� ���DYLDWLRQ�E� ��� ��� ��� ��� ���UDLO�WUDQVSRUW�D� ��� ��� ��� ��� ���PRELOH�PDFKLQHV�D� ��� ��� ��� ��� ���

D��EDVHG�RQ�WKH�,3&&�GHIDXOW�RI������J�NJ�IXHO�DQG�D�FDORULILF�YDOXH�RI������0-�NJ
E��EDVHG�RQ�WKH�,3&&�GHIDXOW�RI������J�NJ�IXHO�DQG�D�FDORULILF�YDOXH�RI������0-�NJ
7KH�1�2 HPLVVLRQ�IDFWRUV�IRU�URDG�YHKLFOHV�ZLWK�SHWURO�DQG�/3*�PRWRUV��PRVWO\�SDVVHQJHU�FDUV�URVH� EHWZHHQ� ����� DQG� ����� DV� D� UHVXOW� RI� WKH� PDUNHW� SHQHWUDWLRQ� RI� UHJXODWHG� WKUHH�ZD\FDWDO\WLF�FRQYHUWHUV��ZKLFK�DUH�SURQH�WR�IRUP�1�2��SDUWLFXODUO\�GXULQJ�FROG�VWDUW�XSV��$IWHU������WKH� HPLVVLRQ� IDFWRU� IRU� WKHVH� URDG� YHKLFOHV� GHFOLQHG� VOLJKWO\� EHFDXVH� QHZHU� JHQHUDWLRQV� RIUHJXODWHG�WKUHH�ZD\�FDWDO\WLF�FRQYHUWHUV�HPLW� OHVV�1�2 �VHH�7DEOH�����E���7KH� ULVH� LQ� WKH�1�2HPLVVLRQ� IDFWRU� IRU� URDG� YHKLFOHV� ZLWK� GLHVHO� HQJLQHV� FDQ� EH� H[SODLQHG� E\� FKDQJHV� LQ� WKH



0HWKRG

FRPSRVLWLRQ�RI� URDG� WUDIILF� �PRUH�GHOLYHU\�YDQV��DQG�EHFDXVH�QHZ�SDVVHQJHU�FDUV�ZLWK�GLHVHOHQJLQHV�KDYH� WR�EH� ILWWHG�ZLWK�DQ�R[LGL]LQJ�FDWDO\WLF� FRQYHUWHU�ZKLFK�� OLNH� WKH� UHJXODWHG� WKUHH�
ZD\�FDWDO\WLF�FRQYHUWHU�IRU�SHWURO�DQG�/3*�HQJLQHV��OHDGV�WR�KLJKHU�1�2 HPLVVLRQV�

��� 1�2 HPLVVLRQV�IURP�LQGXVWULDO�SURFHVVHV�>�@
$ QXPEHU�RI�FRPSDQLHV�LQ�WKH�1HWKHUODQGV�SURGXFH�QLWULF�DFLG��7KH�SURGXFWLRQ�SURFHVV�LQYROYHVWKH� UHOHDVH� RI� 1�2�� $OO� WKHVH� HPLVVLRQV� DUH� UHJLVWHUHG� LQ� WKH� (5�,� DQG� DUH� EDVHG�� LQ� WKHDEVHQFH�RI�D�VWUXFWXUHG�PHDVXUHPHQW�SURJUDPPH��RQ�DJJUHJDWHG�HPLVVLRQ� IDFWRUV�DQG�QLWULF
DFLG� SURGXFWLRQ� YROXPHV�� $QQXDO� 1�2 HPLVVLRQV� IURP� WKLV� SURFHVV� DUH� FDOFXODWHG� XVLQJ� WKHIROORZLQJ�IRUPXOD�

1LWULF�DFLG� SURGXFWSURGXFHG�� $ERXW�SURFHVV�HPLVVLRQV
UHFHQW� UHVHDUFK�FR1�2�� ZKLFK� JLYHVJXLGHOLQHV�WKLV�HPLLV� D� YDOXH� PHDVX
FDWDO\WLF� UHGXFWLRQ1HWKHUODQGV��ZKHU
$QQXDO�HPLVVLRQV�
DUH��±����NWRQ��$�I� ��NWRQ�1�2���

���� 1�2 HPLVVLRQV�IURP�WKH�X
7KH�RQO\�NQRZQ�XV
DHURVRO�FDQV��PDLQD PDMRU� VXSSOLHU� RSRSXODULW\�RI�VSLQD1�2 LQ�������.URH
HPLVVLRQV�WR�WKH�DILJXUHV� IRU� WKH� QXP$HURVRO�$VVRFLDWLRWRQ�1�2���

���� 1�2 HPLVVLRQV�IURP�DJULF
$JULFXOWXUDO�HPLV
:LWKLQ�WKHVH�FDWH
�� LQFUHDVHGZDWHU�WDE
�� HPLVVLRQV�� GLUHFW�HPL�� HPLVVLRQV�� HPLVVLRQV

LQMHFWHG�RU�� HPLVVLRQV

���6LQFH� WKH�1,5������HPLVVLRQV�RI� QLWUR
IDFWRUV�GHWHUPLQHG�XVLQJ�FRQFHQWUDWLRQ�P
1�2�HPLVVLRQV�LQ�WKH�1HWKHUODQGV�LQ�����
���6LQFH�WKH�1,5������WKHVH�HPLVVLRQV�KD
���6HFWLRQ�����KDV�EHHQ�H[SDQGHG�VLQFH�W

1�2 HPLVVLRQV��NWRQ��� ��HPLVVLRQ�IDFWRU��NJ�WRQ���
��SURGXFWLRQ��NWRQ���
������
LRQ� LV� H[SUHVVHG� LQ� NWRQ�+12� DQG� WKH� HPLVVLRQ� IDFWRU� LQ� NJ�1�2 SHU� WRQ
�IRU�FDOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

���� 0WRQ� RI� QLWULF� DFLG� DUH� SURGXFHG� HDFK� \HDU� LQ� WKH� 1HWKHUODQGV�� 12��IURP�QLWULF�DFLG�SURGXFWLRQ�SODQWV�LQ�WKH�1HWKHUODQGV�KDYH�EHHQ�PHDVXUHG�LQ
QGXFWHG� IRU�5,90�� ,Q������HPLVVLRQV� LQ� WKH�1HWKHUODQGV�ZHUH���±���NWRQ� DQ� HPLVVLRQ� IDFWRU� RI� ���� NJ� 1�2 SHU� WRQ� RI� QLWULF� DFLG���� ,Q� WKH� ,3&&VVLRQ�IDFWRU�LV�JLYHQ�DV�WKH�XSSHU�OLPLW�IRU�WKH�VWDQGDUG�IDFWRUV�WR�EH�XVHG�DQGUHG� LQ� D� SURGXFWLRQ� SURFHVV� ZLWKRXW� DQ� HQG�RI�SLSH� 16&5� �QRQ�VHOHFWLYH
��� 7KLV� FRQIRUPV� FORVHO\� ZLWK� WKH� PHDVXUHG� HPLVVLRQ� IDFWRU� LQ� WKHH�WKLV�HPLVVLRQ�UHGXFLQJ�RSWLRQ�LV�QRW�XVHG�LQ�QLWULF�DFLG�SURGXFWLRQ�
IURP�WKH�SURGXFWLRQ�RI�FDSURODFWDP��DFU\ORQLWULOH�DQG�FDWDO\WLF�FUDFNLQJ�RI�RLO
LJXUH�IRU�WKHVH�HPLVVLRQV�LV�GHWHUPLQHG�HDFK�\HDU�DQG�OLHV�ZLWKLQ�WKH�UDQJH��

VH�RI�SURGXFWV�>�@
H�RI�1�2 DV�D�SURGXFW�LV�DV�DQ�DQDHVWKHWLF�LQ�KRVSLWDOV�DQG�DV�D�SURSHOODQW�LQ
O\�ZKLSSHG�FUHDP���(PLVVLRQV�RI�1�2 DQDHVWKHWLF�DUH�GHFODUHG�HDFK�\HDU�E\I� JDVHV� �ID� +RHNORRV��� ,Q� UHFHQW� \HDUV� ORZHU� GRVDJHV� DQG� WKH� LQFUHDVLQJO�DQDHVWKHVLD�KDYH�OHG�WR�D�JUDGXDO�GHFOLQH�LQ�VDOHV��IURP�����WRQ������NWRQ�]H��������WR�����WRQ�LQ�������,W�LV�DVVXPHG�WKDW�DOO�FDVHV�RI�LWV�XVH�UHVXOW�LQ
WPRVSKHUH��(PLVVLRQV�IURP�DHURVRO�FDQV�DUH�FDOFXODWHG�E\�PXOWLSO\LQJ�VDOHVEHU� RI� IRRG� DHURVRO� FDQV�� REWDLQHG� IURP� WKH� DQQXDO� UHSRUW� RI� WKH� 'XWFKQ��E\�DQ�DYHUDJH�DPRXQW�RI�JDV�SHU�FDQ������J���,Q������HPLVVLRQV�ZHUH����

XOWXUH��H[FOXGLQJ�FRPEXVWLRQ�HPLVVLRQV��>�%���'@
VLRQV�RI�1�2 RFFXU�LQ�WKH�FDWHJRULHV�PDQXUH�>�%@�DQG�DJULFXOWXUDO�VRLOV�>�'@�
JRULHV����HPLVVLRQ�VRXUFHV�FDQ�EH�LGHQWLILHG�
� EDFNJURXQG� HPLVVLRQV� IURP� DJULFXOWXUDO� VRLOV� FDXVHG� E\� ORZHULQJ� RI� WKHOH�DQG�SDVW�XVH�RI�PDQXUH�DQG�V\QWKHWLF�IHUWLOLVHUV�
�IURP�WKH�XVH�RI�V\QWKHWLF�IHUWLOLVHUV�RQ�DJULFXOWXUDO�VRLOV�VVLRQV�IURP�OLYHVWRFN�XULQH�DQG�IDHFHV�RQ�WKH�VRLO��IURP�DQDHURELF�VWRUDJH�RI�PDQXUH��VLORV��WDQNV�DQG�VOXUU\�SLWV��� IURP� DJULFXOWXUDO� VRLOV� RULJLQDWLQJ� IURP� PDQXUH� WKDW� KDV� EHHQ� VSUHDG�
�ZRUNHG�LQWR�WKH�VRLO��IURP�KRUWLFXOWXUDO�SURGXFWLRQ�

XV�R[LGH� LQ� WKH�1HWKHUODQGV�KDYH�EHHQ�FDOFXODWHG�XVLQJ�FRPSDQ\�VSHFLILF� HPLVVLRQ
HDVXUHPHQWV�DQG�GHELW� IDFWRUV��%DVHG�RQ� WKHVH�FRPSDQ\�VSHFLILF� HPLVVLRQ� IDFWRUV�
�ZHUH����NWRQ�

YH�EHHQ�VHW�DW���NWRQ�1�2�SHU�\HDU�

KH�RULJLQDO������UHSRUW�WR�LQFOXGH�LQIRUPDWLRQ�RQ�HPLVVLRQV�IURP�DHURVRO�FDQV�



7KHVH�DUH�GLVFXVVHG� LQ� WKH� IROORZLQJ�VHFWLRQV�� ,Q� WKH� WDUJHW�JURXS�FODVVLILFDWLRQ�VRXUFH��� LVFRXQWHG�DV�DQ�HPLVVLRQ�DQG�WKH�RWKHU�HPLVVLRQ�VRXUFHV�������������DQG����DUH�FRQVLGHUHG�WR�EH
WUDQVIHUV��7UDQVIHUV�DUH�PDWHULDO�IORZV�IURP�RQH�HQYLURQPHQWDO�FRPSDUWPHQW�WR�DQRWKHU�ZKLFKFDQQRW�EH�DWWULEXWHG�GLUHFWO\�WR�D�VRXUFH�

����� ,QFUHDVHG�EDFNJURXQG�HPLVVLRQV�IURP�DJULFXOWXUDO�VRLOV�>�'@
.URH]H� �������KDV�FDOFXODWHG� WKDW� WKH�DQWKURSRJHQLF� LQFUHDVH� LQ� EDFNJURXQG� HPLVVLRQV� IURPDJULFXOWXUDO� VRLOV� LV� DERXW� ���� NWRQ� 1�2 SHU� \HDU�� 7KLV� ILJXUH� LV� WKH� GLIIHUHQFH� EHWZHHQ� WKHHVWLPDWHG� FXUUHQW� WRWDO� EDFNJURXQG� HPLVVLRQV� RI� DERXW� �� NWRQ� SHU� \HDU� DQG� WKH� QDWXUDOEDFNJURXQG� HPLVVLRQV� RI� DERXW� ���� NWRQ�� 7KH� KLJKHU� EDFNJURXQG� HPLVVLRQV� DUH� GXH� WRDQWKURSRJHQLF� DFWLYLWLHV� EHFDXVH� WKH\� DUH� FDXVHG� E\� D� ORZHULQJ� RI� WKH�ZDWHU� WDEOH� DQG� SDVW
DSSOLFDWLRQV�RI�V\QWKHWLF�IHUWLOLVHUV��7KHVH�YDOXHV�KDUGO\�YDU\�DW�DOO�IURP�\HDU�WR�\HDU�DQG�VR�IRUWKH WLPH�EHLQJ�WKH�ILJXUH�IRU�WKHVH�HPLVVLRQV�RI�����NWRQ�FDQ�EH�FRQVLGHUHG�WR�EH�FRQVWDQW�

������ (PLVVLRQV�IURP�WKH�XVH�RI�V\QWKHWLF�IHUWLOLVHUV�>�'@
7KH� FDOFXODWLRQV� E\� .URH]H� ������� DUH� EDVHG� RQ� D�PDVV� EDODQFH� DSSURDFK� WR� QLWURJHQ� �1��ZKLFK�LV�ILQDOO\�FRQYHUWHG�WR�1�2 LQ�D�UDWLR�RI��������7KH�VWHSV�LQ�WKH�FDOFXODWLRQ�DUH�VKRZQ�LQ
7DEOH� ����� ZLWK� ORDGV� IRU� LQGLYLGXDO� \HDUV� �ILJXUHV� EHWZHHQ� EUDFNHWV� DUH� IRU� ����� DV� DQH[DPSOH��

7DEOH���� 0HWKRG�IRU�FDOFXODWLQJ�1�2 HPLVVLRQV�IURP�WKH�XVH�RI�DUWLILFLDO�IHUWLOLVHUV��

6WHS >����@
$� 7RWDO�FRQVXPSWLRQ�RI�QLWURJHQ�IHUWLOLVHU�LV�GHWHUPLQHG��LQ�1� >������NWRQ@%� )XJLWLYH�HPLVVLRQV�RI�DPPRQLD� ����RI�$��LQ�1� >����NWRQ@
&� ,W�LV�DVVXPHG�WKDW�����RI��$�%��LV�DSSOLHG�WR�PLQHUDO�VRLOV��LQ��1� >������NWRQ@'� ,W�LV�DVVXPHG�WKDW�����RI��$�%��LV�DSSOLHG�WR�RUJDQLF�VRLOV��LQ�1� >�����NWRQ@(� (PLVVLRQV�RI�1�2 IURP�PLQHUDO�VRLOV�LV����RI�&��LQ�1� >����NWRQ@)� (PLVVLRQV�RI�1�2 IURP�RUJDQLF�VRLOV�LV����RI�'��LQ�1� >����NWRQ@
*� 7RWDO�HPLVVLRQV�RI�1�2 GXH�WR�WKH�XVH�RI�V\QWKHWLF�IHUWLOLVHUV�LV�(�)���LQ�1� >����NWRQ@
+� 7RWDO�HPLVVLRQV�RI�1�2 GXH�WR�WKH�XVH�RI�V\QWKHWLF�IHUWLOLVHUV�LV������
�*��LQ�1�2�

>����NWRQ@
VRXUFH��.URH]H�������
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7KH�PDVV�EDODQFH�DSSURDFK�IRU�QLWURJHQ�LV�DOVR�XVHG�IRU�WKLV�LWHP��7KH�FDOFXODWLRQ�LV�DV�IROORZV
�7DEOH������ILJXUHV�EHWZHHQ�EUDFNHWV�DUH�IRU������IRU�LOOXVWUDWLYH�SXUSRVHV��

7DEOH���� 0HWKRG�IRU�FDOFXODWLQJ�1�2 HPLVVLRQV�IURP�OLYHVWRFN�XULQH�DQG�IDHFHV�RQ�ODQG��

6WHS >����@
$� 7RWDO�PDQXUH�SURGXFWLRQ��LQ�1� >������NWRQ@%� 3URSRUWLRQ�GHSRVLWHG�RQ�ODQG�GXULQJ�WKH�JUD]LQJ�SHULRG� �����RI�$��LQ

1�
>������NWRQ@

&� )URP�WKLV��IXJLWLYH�HPLVVLRQV�RI�DPPRQLD�1� ����RI�%��LQ��1� >�����NWRQ@'� )UDFWLRQ�RI�XULQH�LQ�WKH�QHW�GHSRVLWLRQ�RQ�ODQG� �����RI��%�&���LQ�1� >�����NWRQ@(� )UDFWLRQ�RI�IDHFHV�LQ�WKH�QHW�GHSRVLWLRQ�RQ�ODQG� �����RI��%�&���LQ�1� >�����NWRQ@
)� (PLVVLRQV�RI�1�2 1�IURP�XULQH�LV�����LQ�1� >����NWRQ@*� (PLVVLRQV�RI�1�2 1�IURP�IDHFHV�LV�����LQ�1� >����NWRQ@+� 7RWDO�1�2 1�HPLVVLRQV�IURP�OLYHVWRFN�XULQH�DQG�IDHFHV�RQ�ODQG �)�*���LQ�1� >����NWRQ@
-� 7RWDO�1�2 HPLVVLRQV�IURP�XULQH�DQG�IDHFHV�LV�������
�+��LQ�1�2� >����NWRQ@
VRXUFH��.URH]H�������

6XPPDUL]LQJ�IURP�����

����� 1�2 HPLVVLRQV�IURP�VWRUHG�ID
$ PDVV�EDODQFH�IRU�Q
�7DEOH� ����� ILJXUHV� EIDFWRUV�XVHG�DUH�QRWYDULDEOH�HPLVVLRQ�IDF

7DEOH���� 0HWKRG�IRU�FDOFXODWLQJ�1�2
6WHS
$� 7RWDO�PDQX
%� 3URSRUWLRQ&� )URP�WKLV��

% �LQ��1�'� $QG� IXJLWLY�����RI��%(� 5HPDLQLQJ
)� 2I�WKLV��ELR*� 5HPDLQLQJ+� (PLVVLRQV-� (PLVVLRQV.� (PLVVLRQV
VRXUFH� .URH]H���

���([DPSOH�FDOFXODWLRQ��WKH�PRVW�UHFHQW�GDWD�V

1�2 HPLVVLRQV��NW
RQ�� �������
>����
���
����
����
$�������
���
����
����
$@� ��������
�WRWDO�PDQXUH�SURGXFWLRQ��LQ�NWRQ�1�
�FDOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

UP\DUG�PDQXUH�>�%@
LWURJHQ�LV�DOVR�XVHG�WR�FDOFXODWH�HPLVVLRQV�IURP�VWRUHG�IDUP\DUG�PDQXUH
HWZHHQ� EUDFNHWV� DUH� IRU� ����� IRU� LOOXVWUDWLYH� SXUSRVHV��� 7KH� HPLVVLRQ�FRQVWDQWV��EXW�YDU\�XQGHU�WKH� LQIOXHQFH�RI�SROLF\�DQG�RWKHU�IDFWRUV��7KHWRUV�DUH�JLYHQ�LQ�7DEOH�����
HPLVVLRQV�IURP�IDUP\DUG�PDQXUH

>����@
UH�SURGXFWLRQ��LQ�1� >������NWRQ@
�LQ�WKH�VKHGV� �����RI�$��LQ�1� >������NWRQ@IXJLWLYH�HPLVVLRQV�RI�DPPRQLD�1�IURP�VKHGV� ������RI >�����NWRQ@
H� HPLVVLRQV� RI� DPPRQLD� 1� IURP� PDQXUH� VWRUDJH�  �&���LQ�1� >����NWRQ@
�LQ�VWRUDJH� �%�&�'��LQ�1� >������NWRQ@
ORJLFDOO\�WUHDWHG��LQ�1� >����NWRQ@��DQDHURELF�VWRUDJH�RI�PDQXUH� �(�)��LQ�1� >������NWRQ@�RI�1�2 1�IURP�ELRORJLFDO�WUHDWPHQW� ����RI�)��LQ�1� >����NWRQ@�RI�1�2 1�IURP�DQDHURELF�VWRUDJH� ������RI�*��LQ�1� >����NWRQ@�RI�1�2 IURP�VWRUHG�PDQXUH� �������
��+�-���LQ�1�2� >����NWRQ@
����

HW�PD\�GLIIHU�VOLJKWO\�IURP�WKH�YDOXHV�JLYHQ�KHUH�



7DEOH���� 9DULDEOH�IDFWRUV�IRU�FDOFXODWLQJ�1�2 HPLVVLRQV�IURP�IDUP\DUG�PDQXUH
���� ���� ���� ���� ���� ����

' 5DWLR�RI�DPPRQLD�HPLVVLRQV�IURP�VWRUHG�PDQXUH��1�1� ����� ����� ����� ����� ����� �����
) $PRXQW�RI�ELRORJLFDOO\�WUHDWHG�PDQXUH�>NWRQ�1@ ��� ��� ��� ��� ��� ���

VRXUFH� .URH]H�������
6XPPDUL]LQJ�IURP�7DEOH�����

7

����� 1�2 HPLVVLR
)URPPRQ
DOVR1�21�2DQDH
RI� 1LOOXVWYDU\

7DEOH���� 0HWKRG�
6
$%&
'
(
)*+-
.
/
0
1
V

���([DPSOH�FDOFXODWLRQ��WK
1�2 HPLVVLRQV��NWRQ��� �������
�^>���'��
�������
������
�$���)@�
��������������
�)`
0HWKRG�IRU�FDOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

KLV�LV�DERXW�WKH�VDPH�DV�������
�WRWDO�PDQXUH�SURGXFWLRQ��LQ�NWRQ�1��

QV�IURP�DQLPDO�PDQXUH�LQ�DJULFXOWXUDO�VRLOV�>�%@
�������PDQXUH�KDV�KDG�WR�EH� LQMHFWHG�RU�ZRUNHG�LQWR�DJULFXOWXUDO�VRLOV��H[FHSW� WKH�ZLQWHUWKV��2FWREHU�WR�-DQXDU\��ZKHQ�PDQXUH�PD\�QRW�EH�VSUHDG�RQ�ILHOGV���8QWLO������VOXUU\�ZDV
�VSUD\HG�RQWR�WKH� ODQG��$QDHURELF�SURFHVVHV�LQ�WKH�VRLO�FRQYHUW�VRPH�RI� WKLV�PDQXUH� LQWR��ZKLFK�LV�HPLWWHG�WR�WKH�DLU��7KH�PDVV�EDODQFH�DSSURDFK�LV�XVHG�WR�FDOFXODWH�HPLVVLRQV�RIIURP�PDQXUH��7DEOH�������7KLV�VWDUWV�ZLWK�WKH�DPRXQW�RI�QLWURJHQ�LQ�PDQXUH�VWRUHG�XQGHUURELF�FRQGLWLRQV��FDOFXODWHG�XVLQJ�WKH�IRUPXOD�JLYHQ�LQ�VHFWLRQ��������([RJHQRXV�HVWLPDWHV
� ORVW� LQ� DPPRQLD� HPLVVLRQV� DUH� DOVR� UHTXLUHG�� 7KH� ILJXUHV� EHWZHHQ� EUDFNHWV� DUH� IRUUDWLYH�SXUSRVHV�DQG�DUH�IRU�������7KH�ILJXUHV�DQG�SURSRUWLRQV�XVHG�DUH�QRW�FRQVWDQWV��EXW�ZLWK�WLPH�XQGHU�WKH�LQIOXHQFH�RI�SROLF\�DQG�RWKHU�IDFWRUV��VHH�7DEOH������

IRU�FDOFXODWLQJ�1�2 HPLVVLRQV�IURP�PDQXUH�LQ�DJULFXOWXUDO�VRLOV��

WHS >����@
� $PRXQW�RI�VWRUHG�PDQXUH�� �7DEOH������*���LQ�1� >������NWRQ@� 2I�WKLV��H[SRUWHG��LQ�1� >�����NWRQ@� 0DQXUH�DSSOLHG�WR�DJULFXOWXUDO�VRLOV�LQ�WKH�1HWKHUODQGV��JURVV� �$�%

�LQ��1�
>������NWRQ@

� 0LQXV�� DPPRQLD� 1� HPLVVLRQV� IURP� PDQXUH� LQ� DJULFXOWXUDO� VRLOV�H[RJHQRXV���LQ�1� >�����NWRQ@
� 5HPDLQGHU��QHW�PDQXUH�LQ�DJULFXOWXUDO�VRLOV� �&�'��LQ�1� >������NWRQ@
� 2I�WKLV��LQMHFWHG�RU�ZRUNHG�LQWR�WKH�VRLO� �����RI�(��LQ�1� >������NWRQ@� 5HPDLQGHU��PDQXUH�VSUHDG�RQ�VRLOV� �����RI�(��LQ�1� >�����NWRQ@� 0DQXUH�VSUHDG�RQ�PLQHUDO�VRLOV� �����RI�*��LQ�1� >�����NWRQ@� 0DQXUH�VSUHDG�RQ�RUJDQLF�VRLOV� �����RI�*��LQ�1� >�����NWRQ@
� (PLVVLRQV�RI�1�2 1�IURP�PDQXUH�LQMHFWHG�RU�ZRUNHG�LQWR�WKH�VRLO� ���RI�)��LQ�1� >����NWRQ@
� (PLVVLRQV�RI�1�2 1�IURP�PDQXUH�VSUHDG�RQ�PLQHUDO�VRLOV� ���RI�+��LQ�1� >����NWRQ@
� (PLVVLRQV�RI�1�2�1�IURP�PDQXUH�VSUHDG�RQ�RUJDQLF�VRLOV� ���RI�-��LQ�1� >����NWRQ@
� (PLVVLRQV�RI�1�2 IURP�PDQXUH�LQ�DJULFXOWXUDO�VRLOV� ������
��.�/�0���LQ�1�2�

>�����NWRQ@
RXUFH��.URH]H�������

H�PRVW�UHFHQW�GDWD�VHW�PD\�GLIIHU�VOLJKWO\�IURP�WKH�YDOXHV�JLYHQ�KHUH�



0HWKRG

7DEOH���� )DFWRUV�DQG�H[RJHQRXV�GDWD�XVHG�WR�FDOFXODWH�1�2 HPLVVLRQV�IURP�PDQXUH�RQ�DJULFXOWXUDO�VRLOV
���� ���� ���� ���� ���� ����

% ([SRUWHG�PDQXUH��LQ�NWRQ�1� ��� ��� ���� ���� ���� ����
' (PLVVLRQV�RI�DPPRQLD�IURP�PDQXUH�LQDJULFXOWXUDO�VRLOV��LQ�NWRQ�1� ���� ���� ���� ���� ����� ����
) )UDFWLRQ�RI�PDQXUH�WKDW�LV�LQMHFWHG�RU�ZRUNHG�LQWRWKH�VRLO��1���1� ��� ��� ��� ��� ��� ���
* )UDFWLRQ�RI�PDQXUH�WKDW�LV�VSUHDG�RQ�WKH�VRLO� ���)�1���1� ��� ��� ��� ��� ��� ���
+ )UDFWLRQ�RI�PDQXUH�WKDW�LV�VSUHDG�RQ�PLQHUDO�VRLOV�1���1� ���� ���� ���� ���� ���� �
- )UDFWLRQ�RI�PDQXUH�WKDW�LV�VSUHDG�RQ�RUJDQLF�VRLOV ���� ���� ���� ���� ���� �
VRXUFH��.URH]H�������

6XPPDUL]LQJ�IURP�7DEOH�����

������ 1�2 HPLVVLRQV�IURP�KRUWLFXOWXUDO�SURGXFWLRQ�>�'@
7KLV� LWHP� FRYHUV� 1�2 HPLVVLRQV� IURP� KRUWLFXOWXUH�� 7KH� FXOWLYDWLRQ� RI� OHJXPLQRXV� FURSVLQFUHDVHV� WKH� QLWURJHQ� FRQWHQW� RI� WKH� VRLO�� ZKLFK� LQ� WXUQ� OHDGV� WR� KLJKHU� 1�2 HPLVVLRQV�(PLVVLRQ�DUH�FDOFXODWHG�DV�D� IL[HG� IUDFWLRQ� ����1�1��RI� WKH� WRWDO�DWPRVSKHULF�QLWURJHQ� WKDW� LV
IL[HG�LQ�KRUWLFXOWXUDO�SURGXFWV�

7KH�HPLVVLRQ�IDFWRU�LV�������
����DQG�WKH�DPRXQW�RI�IL[HG�DWPRVSKHULF�QLWURJHQ�KDV�EHHQ�VHW�DWD FRQVWDQW�OHYHO�RI����NWRQ��7KH�DQQXDO��FRQVWDQW��1�2 HPLVVLRQV�IURP�WKLV�VRXUFH�DUH�WKHUHIRUH����NWRQ�

���� 1�2 HPLVVLRQV�IURP�ZDVWH�LQFLQHUDWLRQ�>�&@
(PLVVLRQV� IURP� ZDVWH� LQFLQHUDWLRQ� DUH� UHJLVWHUHG� LQ� WKH� (5�,�� ,Q� DGGLWLRQ� WR� WKH� UHJXODUPHDVXUHPHQWV�RI�PDFURFRPSRQHQWV�� RQO\� LQFLGHQWDO�PHDVXUHPHQWV�KDYH�EHHQ�PDGH�RI�1�2HPLVVLRQV��6SRHOVWUD���������$Q�HPLVVLRQ�IDFWRU�RI����J�SHU�WRQ�RI�LQFLQHUDWHG�ZDVWH�KDV�EHHQGHWHUPLQHG�� ,W� LV� UHDVRQDEOH� WR� DVVXPH� WKDW� WKLV� IDFWRU� LV� QRW� FRQVWDQW� EXW� GHSHQGV�� DPRQJ
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���� 6RXUFHV�RI�+)&��3)&�DQG�6)� HPLVVLRQV
7KH�VRXUFHV�RI�+)&��3)&�DQG�6)� HPLVVLRQV�FDQ� EH� GLYLGHG� LQWR� WKH� IROORZLQJ� WZR�PDLQJURXSV�
�� (PLVVLRQV�GXULQJ�WKH�XVH�RI�+)&V��3)&V�DQG�6)� �,3&&�FDWHJRU\��)�
����3URFHVV�HPLVVLRQV��DV�E\�SURGXFW���,3&&�FDWHJRULHV��$±(�RU��*�
7KH�81)&&&�JXLGHOLQHV�UHTXLUH�FRXQWULHV�WR�UHSRUW�ERWK�WKH�XVH�RI�WKH�QDPHG�FRPSRXQGV�WKH�7LHU���PHWKRG��±�WKH�SRWHQWLDO�HPLVVLRQV�±�DQG�WKH�FDOFXODWHG�DFWXDO�HPLVVLRQV�RI� WKH
FRPSRXQGV� �WKH� 7LHU� ��PHWKRG��� 7KH� 7LHU� ��PHWKRG� IRU� DFWXDO� HPLVVLRQV� FDQ� EH� DSSOLHGXVLQJ�GHWDLOHG�LQIRUPDWLRQ�RQ�XVH�SHU�DSSOLFDWLRQ�RYHU�WKH�\HDUV�DQG�HPLVVLRQ�FKDUDFWHULVWLFVRI DOO�WKH�LQGLYLGXDO�DSSOLFDWLRQV�RI�WKH�FRPSRXQGV��&DOFXODWLRQV�RI�WKH�DFWXDO�HPLVVLRQV�DOVRLQFOXGH�SURFHVV�HPLVVLRQV�
7KH�7LHU���PHWKRG�FDQ�EH�XVHG�DW�D�FRDUVH�OHYHO��7LHU���$���LQ�ZKLFK�QHW�GRPHVWLF�XVH�SHUFRPSRXQG�LV�FDOFXODWHG�DV�IROORZV�

RU ZLWK�D�PRUH�DFFXFRUUHFWHG�IRU�LPSRUWV

7KH�1HWKHUODQGV�XVH
7LHU���RU�KLJKHU�LV�XV

����� (PLVVLRQV�GXULQJ�WKH�XVH�RI�+
7DEOH�����FRQWDLQV�D

7DEOH���� $SSOLFDWLRQV�RU�HPLVVLRQ�VR
6SHFLILF�DSS

� $HURVROV

� 5LJLG�IRDP��F

� 6WDWLRQDU\�FR

� $LU�FRQGLWLRQLQ

� (PLVVLRQV�GX

� ,QVXODWLRQ�LQ�F

� 8VH�LQ�WKH�SUR

� 8VH�LQ�WKH�VH

� 8VH�LQ�WKH�SUR

VRXUFH��)RONHUW�DQG�3H

&RQVXPSWLRQ� ILJXUH
IURP�WKH�DQQXDO�.30EHHQ�FRPPLVVLRQHG+)&V��PHWK\O� EURPHDFK�\HDU��7KH�FRQV
)LJXUHV�IRU�WKH�FRQVXDQG VHFWRUV�FRQFHUQ
7KH� GHWHUPLQDWLRQ� R
:KHUH�LQIRUPDWLRQ�LVDSSOLFDWLRQV��DVVXPS

SRWHQWLDO�HPLVVLRQV��7LHU���$�� �SURGXFWLRQ�����LPSRUWV��EXON�� ���H[SRUWV��EXON������GHVWUR\HG

SRWHQWLDO�HPLVVLRQV�
UDWH�HVWLPDWH�RI�GRPHVWLF�XVH��7LHU���%���LQ�ZKLFK�WKH�ILJXUH�IURP���$�LV
�DQG�H[SRUWV�RI�SURGXFWV�WKDW�FRQWDLQ�WKHVH�FRPSRXQGV�

�7LHU���%�� �HPLVVLRQV�7LHU���$���LPSRUWV��LQ�SURGXFWV�����H[SRUWV��LQ�SURGXFWV�
DOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

V�WKH�7LHU���$�PHWKRG�LQ�LWV�UHSRUWV�RQ�SRWHQWLDO�HPLVVLRQV��ZKHUHDV�D
HG�IRU�WKH�DFWXDO�HPLVVLRQV��VHH�VHFWLRQ�������DQG�������

)&V��3)&V�DQG�6)� >�)@
�OLVW�RI�WKH�DSSOLFDWLRQV�DFWLYLWLHV�ZKLFK�XVH�+)&V��3)&V�DQG�6)��

XUFHV�GXULQJ�WKH�XVH�RI�+)&V��3)&V�DQG�6)�

OLFDWLRQ�DFWLYLW\ &RPSRXQG��JURXS�

+)&���D

ORVHG�FHOO�VWUXFWXUH� +)&;V�

ROLQJ +)&V

J�LQ�SDVVHQJHU�FDUV +)&���D

ULQJ�SDFNLQJ�SDFNDJLQJ +)&V

LUFXLW�EUHDNHUV 6)�

GXFWLRQ�RI�GRXEOH�JOD]LQJ 6)�

PLFRQGXFWRU�LQGXVWU\ 3)&V���6)�

GXFWLRQ�RI�HOHFWURQ�PLFURVFRSHV 6)�

HN�������

V� DUH� QHHGHG� WR� FDOFXODWH� HPLVVLRQV� GXULQJ� XVH�� 7KHVH� DUH� REWDLQHG
*�UHSRUWV��.30*��������DQG�RWKHU�VRXUFHV��6LQFH������.30*�KDYH�E\�WKH�0LQLVWU\�RI�9520�WR�PDLQWDLQ�DQ�LQYHQWRU\�RI�WKH�XVH�RI�+&)&V�LGH�DQG� UHODWHG�FRPSRXQGV� LQ� WKH�1HWKHUODQGV� DQG� WR� UHSRUW� RQ� WKHVHXPSWLRQ�ILJXUHV�IRU�+)&V�DUH�GUDZQ�IURP�WKHVH�DQQXDO�.30*�UHSRUWV�
PSWLRQ�DQG�HPLVVLRQV�RI�3)&V�DQG�6)� DUH�SURYLGHG�E\�WKH�FRPSDQLHVHG�
I� HPLVVLRQV� IRU� HDFK� VSHFLILF� DSSOLFDWLRQ�DFWLYLW\� DUH� GHVFULEHG� EHORZ�
�ODFNLQJ�RQ�WKH�DPRXQWV�XVHG�DQG�KRZ�WKHVH�DUH�GLYLGHG�EHWZHHQ�WKHWLRQV�DUH�PDGH�IRU�WKHVH�ILJXUHV�
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���$HURVROV
(PLVVLRQV�IURP�WKLV�VRXUFH�DUH�GHWHUPLQHG�DFFRUGLQJ�WR�WKH�,3&&�7LHU���PHWKRG�DQG�EDVHG
RQ�WKH�XVH�RI�DHURVROV�LQ�WKH�1HWKHUODQGV��,Q�WKH�DEVHQFH�RI�LQIRUPDWLRQ�RQ�WKH�LPSRUWV�DQGH[SRUWV�RI�DHURVRO�FDQV��LW�LV�DVVXPHG�WKDW�WKHLU�XVH�LV�HTXDO�WR�WKH�WUDGH�LQ�+)&V�IRU�DHURVROSURGXFWLRQ�LQ�WKH�1HWKHUODQGV�
���5LJLG�IRDP��FORVHG�FHOO�VWUXFWXUH�
1R�+)&V�DUH�XVHG�LQ�WKH�SURGXFWLRQ�RI�ULJLG�IRDPV��,W�LV�H[SHFWHG�WKDW�WKLV�ZLOO�VWDUW�LQ������(PLVVLRQV� IURP� WKLV� VRXUFH� ZLOO� WKHUHIRUH� EH� GHWHUPLQHG� DFFRUGLQJ� WR� WKH� ,3&&� 7LHU� �PHWKRG�
���6WDWLRQDU\�FRROLQJ
$W� WKH� PRPHQW� HPLVVLRQV� IURP� VWDWLRQDU\� FRROLQJ� DUH� GHWHUPLQHG� DV� WRWDO� ILJXUHV� SHUFRPSRXQG�DV�IROORZV�

ZKHUH�
76��W���  �7RWDO�
/  �$YHUD
16�W��  �1HZ�

76� LV� REWDLQHG� E\� DGWDNHV�QR�DFFRXQW�RI�DLV�QRW�\HW�UHOHYDQW�IRU�+
19� LQ� D� FHUWDLQ� \HDU�UHSODFH�HPLVVLRQV��OHDXVHG�EHFDXVH�QRW�DOO�S
WKLV�\HDU�LV��WKHUHIRUH�WKH� ILUVW� ILOOLQJ� RI� WKH�SKDVH�
8QWLO�������WKH�YDOXH�X1,5�LQ�������/� ����K
7KH�LQWHQWLRQ�LV�WR�GHWH
���$LU�FRQGLWLRQLQJ�LQ
(PLVVLRQV�DUH�GHWHUP

ZKHUH�
$  �QXPEHU�R
%  �QXPEHU�R
$&  �DYHUDJH�F
/  �DYHUDJH�O

2Q�WKH�ULJKW�VLGH�RI�WK
EXW�RQ�DYHUDJH�RQ���-LV� WDNHQ� RI� HPLVVLRQVGXULQJ� WKH� ZRUNLQJ� OLI0DWWKLMVHQ�DQG�.URH]H�����DQG�/� ����IRU�WK
VRXUFH�LV�WKH�VXP�RI�H
7KH�LQWHQWLRQ�LV�WR�GHWH

(PLVVLRQ��W�� �76�W����
�/���16�W��
��/�
�����

(PLVVLRQV��W�� �$�
�$
6WRFN��FRQWHQW��RI�FRRODQW�RQ����'HFHPEHU�RI�\HDU�W��
JH�OHDNDJH�DV�DQ�DQQXDO�SHUFHQWDJH
6WRFN�LQ�\HDU�W
GLQJ� WKH�76� RQ� ���'HFHPEHU� WR� WKH�16� IRU� WKH� IROORZLQJ� \HDU�� 7KLVQ\�GHFOLQH�DV�D�FRQVHTXHQFH�RI�WKH�GLVPDQWOLQJ�RI�SODQW�EHFDXVH�WKLV)&V��ZKLFK�KDYH�RQO\�EHHQ�XVHG�VLQFH������
LV� GHWHUPLQHG� E\� VXEWUDFWLQJ� E\� WKH� DPRXQW� RI� FRRODQW� UHTXLUHG� WRNV��LQ�WKH�SUHYLRXV�\HDU��2Q�WKH�ULJKW�VLGH�RI�WKH�HTXDWLRQ��/�
����� LVODQWV�DUH�VROG�RQ���-DQXDU\��EXW�RQ�DYHUDJH�RQ���-XO\��OHDNDJH�GXULQJ
�KDOI�WKH�WRWDO��$V�\HW��WKLV�GRHV�QRW�WDNH�DFFRXQW�RI�HPLVVLRQV�GXULQJSODQW� DQG� GXULQJ� GHPROLWLRQ�� RQO\� HPLVVLRQV� GXULQJ� WKH� RSHUDWLRQDO

VHG�IRU�/�ZDV������EDVHG�RQ�0DWWKLMVHQ�DQG�.URH]H���������VLQFH�WKHDV�EHHQ�XVHG�IRU�WKH�\HDUV�IURP�������'H�%DHGLWV�HW DO���������
UPLQH�WKLV�VRXUFH�DFFRUGLQJ�WR�WKH�,3&&�7LHU���PHWKRG�LQ������
�SDVVHQJHU�FDUV
LQHG�IRU�HDFK�W\SH�RI�FDU�DV�IROORZV�
&�
�/����%���$��
�*,�
��/�
�����
OFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

I�FDUV�ZLWK�DLUFR�RQ���-DQXDU\�RI�\HDU�W
I�FDUV�ZLWK�DLUFR�RQ���-DQXDU\�RI�\HDU�W��
RQWHQWV�RI�WKH�DLU�FRQGLWLRQLQJ�V\VWHP
HDNDJH�DV�SHUFHQWDJH�IRU�WKH�\HDU
H�HTXDWLRQ�/�
���LV�XVHG�EHFDXVH�QRW�DOO�FDUV�DUH�VROG�RQ���-DQXDU\�
XO\��OHDNDJH�LQ�WKDW�\HDU��WKHUHIRUH��LV�KDOI�WKH�WRWDO��$V�\HW��QR�DFFRXQW� GXULQJ� WKH� ILUVW� ILOOLQJ� DQG� GXULQJ� GLVPDQWOLQJ�� RQO\� ZLWK� HPLVVLRQVH� RI� WKH� FDU��8QWLO� ������ WKH� YDOXH� XVHG� IRU� /� ZDV� ����� EDVHG� RQ���������VLQFH�WKH�1,5�������/� �����KDV�EHHQ�XVHG�IRU�WKH�\HDUV�WRH�\HDUV�IURP�������'H�%DHGLWV�HW�DO����������7RWDO�HPLVVLRQV�IURP�WKLV
PLVVLRQV�IURP�DOO�W\SHV�RI�FDUV�
UPLQH�WKLV�VRXUFH�DFFRUGLQJ�WR�WKH�,3&&�7LHU���PHWKRG�LQ������
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���(PLVVLRQV�GXULQJ�SDFNLQJ�DQG�SDFNDJLQJ
(PLVVLRQV�IURP�WKLV�VRXUFH�DUH�GUDZQ�IURP�WKH�,QGLYLGXDO�(PLVVLRQV�5HJLVWHU��(5�,��
���,QVXODWRUV�LQ�FLUFXLW�EUHDNHUV
8QWLO� �����DFWXDO�HPLVVLRQV�RI�6)� LQ� WKH�1HWKHUODQGV�ZDV�GHWHUPLQHG�XVLQJ� WKH� IRUPXOD�XVH� �HPLVVLRQV�� �SRWHQWLDO�HPLVVLRQV���6LQFH�WKH�1,5�������DFWXDO�HPLVVLRQV�IRU�DOO�\HDUV
KDYH�EHHQ�FDOFXODWHG�DFFRUGLQJ�WR�WKH�,3&&�7LHU���PHWKRG��,3&&��������
,W� LV�H[SHFWHG� WKDW� IURP������ WKLV� VRXUFH�ZLOO� EH� GHWHUPLQHG� XVLQJ� WKH� ,3&&�7LHU� ��PDVVEDODQFH�PHWKRG�
���8VH LQ�WKH�SURGXFWLRQ�RI�GRXEOH�JOD]LQJ
7KLV�VRXUFH�ZDV�LQFOXGHG�LQ�WKH�HPLVVLRQV�UHJLVWUDWLRQ�LQ�������6R�IDU�RQO\�HPLVVLRQV�GXULQJWKH� SURGXFWLRQ� RI� GRXEOH� JOD]LQJ� KDYH� EHHQ� LQFOXGHG�� (PLVVLRQV� GXULQJ� SURGXFWLRQ� DUH
FXUUHQWO\�FDOFXODWHG�DV�IROORZV�

ZKHUH�
()� �HPLVVLRQ�

(PLVVLRQV� IURP� WKH� HEUHDNDJH�GXULQJ�XVH�
)URP������HPLVVLRQV�
���8VH�LQ�WKH�VHPLFRQ
(PLVVLRQV�IURP�WKLV�VR��&�PHWKRG�
���8VH�LQ�WKH�SURGXFW
(PLVVLRQV�ILJXUHV�DUH��

����� 3URFHVV�HPLVVLRQV��E\�SURGXFW�
7DEOH�����OLVWV�WKH�SURSURGXFWLRQ�RI�+&)&��� PHWKRG�DQG�UHSRUWHG

7DEOH���� 3URFHVVHV�LQ�ZKLFK�+)&V�DQG�
,3&&�FDWHJRU\

�%

�&

VRXUFH��)RONHUW��5�-�0��D

7KHUH�DUH�WZR�DOXPLQLLQ������KDYH�EHHQ�GHWKH UHVXOWV�RI�DQ�H[WHQDQG� &�)� DUH� GHWHUP
SURJUDPPH�LQ�������7QXPEHU�RI�DQRGH�HIIHF

(PLVVLRQV�GXULQJ�SURGXFWLRQ� �XVH�GXULQJ�SURGXFWLRQ�
�()
OFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

IDFWRU� �������,3&&�GHIDXOW�YDOXH�
[LVWLQJ� VWRFNV� RI� GRXEOH� JOD]LQJ� ±� LQ� RWKHU� ZRUGV�� GXH� WR� OHDNV� RU±�DQG�ZKLFK�DULVH�GXULQJ�GLVSRVDO�DUH�VR� IDU�QRW� WDNHQ� LQWR�DFFRXQW�
ZLOO�EH�GHWHUPLQHG�DFFRUGLQJ�WR�WKH�,3&&�7LHU���PHWKRG��,3&&��������
GXFWRU�LQGXVWU\
XUFH�DUH�GHWHUPLQHG�E\�WKH�PDQXIDFWXUHU�DFFRUGLQJ�WR�WKH�,3&&�7LHU

LRQ�RI�HOHFWURQ�PLFURVFRSHV
VXSSOLHG�E\�WKH�PDQXIDFWXUHU�

�>�%�DQG��&@
FHVVHV�ZKLFK�JLYH�ULVH�WR�HPLVVLRQV��(PLVVLRQV�RI�+)&����GXULQJ�WKH��DUH�GHWHUPLQHG�E\�WKH�VROH�PDQXIDFWXUHU�DFFRUGLQJ�WR�WKH�,3&&�7LHU�HDFK�\HDU�LQ�WKHLU�$QQXDO�(QYLURQPHQWDO�5HSRUW���0-9�

3)&V�DULVH�DV�D�E\�SURGXFW
3URFHVV &RPSRXQG�JURXS

3URGXFWLRQ�RI�+&)&��� +)&���

3ULPDU\�DOXPLQLXP�SURGXFWLRQ 3)&V

QG�&�-��3HHN�������

XP�SURGXFHUV�LQ�WKH�1HWKHUODQGV��7KH�HPLVVLRQV�RI�RQH�PDQXIDFWXUHUWHUPLQHG�DFFRUGLQJ�WR�WKH�,3&&�7LHU���%�PHWKRG��,3&&��������XVLQJVLYH�PHDVXUHPHQW�SURJUDPPH�FRQGXFWHG�LQ�������(PLVVLRQV�RI�&)�LQHG� HDFK� \HDU� XVLQJ� UHVXOWV� IURP� WKH� H[WHQVLYH� PHDVXUHPHQW
KH�RWKHU�PDQXIDFWXUHU�FDOFXODWHV�HPLVVLRQV�RI�&)� DQG�&�)� IURP�DWV�DQG�WKHLU�GXUDWLRQ��7KLV�LV�HTXLYDOHQW�WR�WKH�,3&&�7LHU���PHWKRG�



0HWKRG�IRU�FDOFXODWLQJ�JUHHQKRXVH�JDV�HPLVVLRQV ������

� 5()(5(1&(6��

� 9DQ� $PVWHO�� $�5��� HW DO��� ������ *UHHQKRXVH� *DV� (PLVVLRQV� LQ� WKH� 1HWKHUODQGV�0HWKRGRORJ\� IRU� ����� DQG� GDWD� IRU� ����� 5,90� UHSRUW� QU�� ����������� %LOWKRYHQ�
6HSWHPEHU������� 9DQ�$PVWHO��$�5���HW DO���������*UHHQKRXVH�*DV�(PLVVLRQV� LQ�WKH�1HWKHUODQGV������������ ����� DQG� SURMHFWLRQV� IRU� ���������� 5,90� UHSRUW� QU�� ����������� %LOWKRYHQ�
6HSWHPEHU������� 9DQ�$PVWHO��$�5���HW DO���������0HWKDQH�WKH�RWKHU�JUHHQKRXVH�JDV��UHVHDUFK�DQG�SROLF\LQ�WKH�1HWKHUODQGV� 5,90�UHSRUW�QU�������������%LOWKRYHQ��$SULO������� 9DQ� $PVWHO�� $�5��� HW DO��� ����� 9HUGURJLQJ� YDQ� QDWXXU� HQ� UHJLR¶V� LQ� 1HGHUODQG�7HFKQLVFK� UDSSRUW� +\GURORJ\� 0LQ�� YDQ� 9HUNHHU� HQ� :DWHUVWDDW�� 5,=$�� /HO\VWDG�
1HWKHUODQGV�� $QQHPD��-�$���������=ZDYHOKH[DIOXRULGH� 6WLFKWLQJ�1DWXXU�	�0LOLHX��8WUHFKW��-XO\������� %DNNHU��-�-���%��YDQ�'HVVHO�DQG�)�-��YDQ�=DGHOKRII��������1DWXXUZDDUGHQNDDUW������
1DWXXUJHELHGHQ��ERVVHQ�HQ�QDWWH�JURQGHQ�LQ�1HGHUODQG�� %DNNXP��$���+�-��+XOG\��DQG�$��.LHUV��������(PLVVLHUHJLVWUDWLH�YDQ�YXXUKDDUGHQ� 712�
'HOIW��712�UHSRUW�QR�5������E�� %DUWOHWW��.�%��DQG�5�&��+DUULV�� ������5HYLHZ�DQG�DVVHVVPHQW�RI�PHWKDQH�HPLVVLRQVIURP�ZHWODQGV� &KHPRVSKHUH������±��������±�����

� %HUGRZVNL�� -�-�0��� HW� DO��� ������ (PLVVLHV� LQ� 1HGHUODQG�� 7UHQGV�� WKHPD¶V� HQGRHOJURHSHQ������HQ� UDPLQJHQ������� 9520��3XEOLFDWLHUHHNV�(PLVVLHUHJLVWUDWLH�1U�
����$XJXVW�������� &%6�������������1HGHUODQGVH�(QHUJLH�+XLVKRXGLQJ� MDDUFLMIHUV��&HQWUDDO�%XUHDX�YRRU
GH 6WDWLVWLHN��9RRUEXUJ�+HHUOHQ�������±�������� &%6�� MDDUOLMNV�� 3URGXFWLHVWDWLVWLHNHQ�� MDDUFLMIHUV� &HQWUDDO� %XUHDX� YRRU� GH� 6WDWLVWLHN�
9RRUEXUJ��+HHUOHQ��� &%6�� MDDUOLMNV��/DQGERXZVWDWLVWLHNHQ�� MDDUFLMIHUV� &HQWUDDO� %XUHDX� YRRU� GH� 6WDWLVWLHN�
9RRUEXUJ���+HHUOHQ���� &RRSV�� 2��� HW DO��� ������ (PLVVLHV� XLW� DIYDOVWRUWSODDWVHQ� 3XEOLFDWLHUHHNV
(PLVVLHUHJLVWUDWLH�QU�����PLQ��YDQ�9520��7KH�+DJXH�������
 'DDPHQ�� :�3��� ������ )RUHVW� ELRPDVV� VWRFNV� �,3&&��� 'HHOUDSSRUWDJH� ��� $QDO\VH*HYROJHQ�YDQ�GH�WRHSDVVLQJ�YDQ�GH�,3&&�ULFKWOLMQHQ�YRRU�GH�UDSSRUWDJH�HQ��9RRUVWHO%HUHNHQLQJVZLM]H�1HWKHUODQGV¶�1DWLRQDO�&RPPXQLFDWLRQ������ W�P������ 6W��%RVGDWD�
:DJHQLQJHQ�
 )RONHUW��5�-�0��DQG�&�-��3HHN��������2QGHUERXZLQJ�HPLVVLHSURJQRVH�YDQ�GH�QLHW�&2�EURHLNDVJDVVHQ�LQ�GH�09�� $FKWHUJURQGGRFXPHQW�ELM�GH�09���5,90�UDSSRUW��������
�����%LOWKRYHQ��$SULO�������� ���*DVXQLH�������������-DDUYHUVODJ� *URQLQJHQ�������±�������� *LHOHQ��'�-���������3RWHQWLDO�&2� HPLVVLRQV�LQ�WKH�1HWKHUODQGV�GXH�WR�FDUERQ�VWRUDJHLQ�PDWHULDO�DQG�SURGXFWV� (&1��3HWWHQ�'UDIW�1RYHPEHU������

�� 9DQ�GHU�+RHN��.�:���HW DO���������(PLVVLHV�YDQ�VWLNVWRI��YHUELQGLQJHQ��PHWKDDQ��IRVIRUHQ ]ZDUH� PHWDOHQ� GRRU� GH� ODQGERXZ� ����� ±� ����� 5,90�� %LOWKRYHQ�� 5,90�,.&�
/DQGERXZ�/(,�'/2�5,90�UDSSRUW�������[[[��,Q�SUHSDUDWLRQ��� +RHNV��-���������6LJQLILFDQFH�RI�ELRJDV�SURGXFWLRQ�LQ�ZDVWH�WLSV� :DVWH�0DQDJHPHQW
DQG�5HVHDUFK������������ +RXJKWRQ�-�7���/�*��0HLUD�)LOKR��%�$��&DOODQGHU��(��+DLWHV��1��+DUUL��$��.DWWHQEHUJ�DQG.�� 0DVNHOO�� ������ &OLPDWH� FKDQJH� ����� ,3&&�� 7KH� 6FLHQFH� RI� &OLPDWH� &KDQJH�
&DPEULGJH�8QLYHUVLW\�3UHVV��� -DJHU��'��GH��DQG�.��%ORN������� .RROVWRIEDODQV�YDQ�KHW�DIYDOV\VWHHP� LQ�1HGHUODQG�(FRI\V� UHSRUW�QU��0�����8WUHFKW��-XQH�������� ,3&&�� ������ ,3&&� *XLGHOLQHV� IRU� 1DWLRQDO� *UHHQKRXVH� *DV� (PLVVLRQ� ,QYHQWRULHV�
7KUHH� YROXPHV�� 5HIHUHQFH� PDQXDO�� 5HSRUWLQJ� JXLGHOLQHV� DQG� :RUNERRN�
81(3�2(&'�,($�,3&&�� ,3&&� :*�� 7HFKQLFDO� 6XSSRUW� 8QLW�� +DGOH\� &HQWUH�0HWHRURORJLFDO�2IILFH��%UDFNQHOO��8.��� ,3&&�� ������ 'UDIW� UHYLVLRQV� DQG� DGGLWLRQV� WR� WKH� ,3&&� *XLGHOLQHV� IRU� 1DWLRQDO*UHHQKRXVH� *DV� ,QYHQWRULHV� ������� ,3&&� :*�� 7HFKQLFDO� 6XSSRUW� 8QLW�� +DGOH\
&HQWUH��0HWHRURORJLFDO�2IILFH��%UDFNQHOO��8.�

���5HIHUHQFHV�PDUNHG�ZLWK�DQ�
�KDYH�EHHQ�DGGHG�LQ�FRQQHFLWRQ�ZLWK�WKH�XSGDWH��QHZ�VHFWLRQ�����DQG�FKDSWHU���DQG�WKH�DGGLWLRQ
RI����IRRWQRWHV�WR�WKH�RULJLQDO�WH[W�
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��� .30*�� ������ 5DSSRUWDJH�� ³*HEUXLN� YDQ� +&).¶V�� +).¶V� HQ� DDQYHUZDQWH� VWRIIHQ� LQ1HGHUODQG�LQ�����´� .30*�$FFRXQWDQWV�19��7KH�+DJXH��3UHSDUHG�IRU�WKH�PLQLVWU\�RI
9520�����-XQH������
 .30*�� ������ 5DSSRUWDJH�� ³*HEUXLN� YDQ� +&).¶V�� +).¶V�� 0HWK\OEURPLGH� HQDDQYHUZDQWH� VWRIIHQ� LQ� 1HGHUODQG� LQ� ����´� .30*� $FFRXQWDQWV� 19�� 7KH� +DJXH�
3UHSDUHG�IRU��WKH�PLQLVWU\�RI�9520��6HSWHPEHU�������� .URH]H��&�������D��1LWURXV�R[LGH��1�2���HPLVVLRQV� LQYHQWRU\�DQG�RSWLRQV� IRU�FRQWURO�
5,90�UHSRUW�QU�������������%LOWKRYHQ��1RYHPEHU�������� .URH]H��&�������E� )OXRURFDUERQV�DQG�6)���*OREDO�HPLVVLRQ�LQYHQWRU\�DQG�RSWLRQV�IRUFRQWURO� 5,90�UHSRUW�QU�������������%LOWKRYHQ��)HEUXDU\������

�� .URH]H��&�������� 1LWURXV�R[LGH��1�2���(PLVVLRQV�LQYHQWRU\�DQG�RSWLRQV�IRU�FRQWURO�LQWKH�1HWKHUODQGV� 5,90�UHSRUW�������������%LOWKRYHQ��1HWKHUODQGV��� 0DWWKLMVHQ��$�-�&�0�������� *HEUXLN�HQ�HPLVVLH�YDQ�&).¶V�HQ�+).¶V�HQ�DDQYHUZDQWHVWRIIHQ� LQ� 1HGHUODQG� LQ� ����� HQ� ����� 5,90� UDSSRUW� ������������ %LOWKRYHQ�
1HWKHUODQGV��� 0DWWKLMVHQ��$�-�&�0���DQG�&��.URH]H��������(PLVVLHV�YDQ�+).¶V��3).¶V��),.¶V�HQ�6)�LQ� 1HGHUODQG� LQ� ������ ������ ����� ������ ����� HQ� ����� 5,90� UDSSRUW� �����������
%LOWKRYHQ��1HWKHUODQGV��� &RQFHSWUDSSRUWDJH��0HWKRGH� YRRU� GH� YDVWVWHOOLQJ� YDQ� HPLVVLHV� ������ +,0+�(5,0�
712��LQWHUQH�SXEOLFDWLH���� 0LQLVWHULH�YDQ�(FRQRPLVFKH�=DNHQ�������±�������2OLH�HQ�JDV�LQ�1HGHUODQG��2SVSRULQJHQ ZLQQLQJ�� MDDUFLMIHUV������±�������7KH�+DJXH�������±������

�������1$0��������������������0LOLHXMDDUYHUVODJ������������������ $VVHQ����� 1LHOHQ�� 5�-��� ������ .ZDQWLILFHULQJ� YDQ� PHWKDDQHPLVVLHV� DOV� JHYROJ� YDQDDUGJDVYHUOLH]HQ�HQ�ROLHZLQQLQJ�LQ�1HGHUODQG� 712�UHSRUW�QU�������������� 2RQN��-�DQG�0�(�-�3��9RVEHHN������� 0HWKDQH�HPLVVLRQV�GXH� WR�RLO�DQG�QDWXUDO�JDVRSHUDWLRQV�LQ�WKH�1HWKHUODQGV� 712�0(3�UHSRUW�QU�����±������$SHOGRRUQ��������� 5,90��������0LOLHXEDODQV������HQ�$FKWHUJURQGHQ�ELM��0LOLHXEDODQV������ 6DPVRQ�+�'�
7MHHQN�:LOOLQN��$OSKHQ�DDQ�GHQ�5LMQ��������� 5,90��������0LOLHXEDODQV������HQ�$FKWHUJURQGHQ�ELM��0LOLHXEDODQV������ 6DPVRQ�+�'�
7MHHQN�:LOOLQN��$OSKHQ�DDQ�GHQ�5LMQ��������� 6ORE��$�)�/���DQG� ,�6��6WHHQZLQNHO������� 3URFHVEHVFKULMYLQJ�RSHQ�KDDUGHQ��KRXW�� HQNROHQNDFKHOV� &($��UHSRUW�QU��������5RWWHUGDP��'HFHPEHU�������� 6SDNPDQ��-��HW DO�������� *UHHQKRXVH�JDV�HPLVVLRQV� LQ� WKH�1HWKHUODQGV�����������0HWKRGRORJ\�DQG�GDWD� IRU������DQG�SURYLVLRQDO�GDWD� IRU������ 5,90� UHSRUW� �������
�����%LOWKRYHQ��1HWKHUODQGV��� 6SRHOVWUD��+��������1�2�HPLVVLRQV�IURP�FRPEXVWLRQ�SURFHVVHV�XVHG�LQ�WKH�JHQHUDWLRQRI�HOHFWULFLW\� 1�9��.(0$��$UQKHP������

�� 6WDDWVWRH]LFKW� RS� GH� 0LMQHQ�� ������ -DDUYHUVODJ� YDQ� GH� ,QVSHFWHXU�*HQHUDDO� GHU
0LMQHQ��5LMVZLMN��$SULO������������6WLFKWLQJ�%RV�HQ�+RXW��������3HUVRRQOLMNH�PHGHGHOLQJHQ��� 6WLFKWLQJ� %RV� HQ�+RXW�� ������'RRU� GH� ERPHQ� KHW� %RV� ]LHQ�� %RV� HQ� +RXW� %HULFKWHQ
�����QU����:DJHQLQJHQ��������� 9HOGW�� &�� DQG� 3�)�-�� YDQ� GHU� 0RVW�� ����� (PLVVLHIDFWRUHQ�� 926� XLWYHUEUDQGLQJVPRWRUHQ� 9520�� 'HQ� +DDJ�� $SULO� ������ 3XEOLFDWLHUHHNV
(PLVVLHUHJLVWUDWLH�QU�����
 9520������� 0HWKRGHQ�YRRU�GH�EHUHNHQLQJ�YDQ�GH�HPLVVLHV�GRRU�PRELHOH�EURQQHQ�LQ1HGHUODQG� 5DSSRUWDJHUHHNV�0LOLHXPRQLWRU�QR�����-DQXDU\�������0LQLVWU\�RI�9520


 :(63� �:HUNJURHS� (PLVVLHV� 6HUYLFHEHGULMYHQ� HQ� 3URGXNWJHEUXLN��� �����5LRROZDWHU]XLYHULQJVLQULFKWLQJ� �UZ]L¶V��� SURFHVEHVFKULMYLQJHQ�� FRQVXPHQWHQ�� ERXZ�KDQGHO�HQ�GLHQVWYHUOHQLQJ� 5,90�UDSSRUW�������������%LOWKRYHQ��1HWKHUODQGV�
�� :LHOHPDQ�� )��� ������ %UXWR� 103� PHWKRGLHN�� &2��EHUHNHQLQJHQ� LQFOXVLHIWHPSHUDWXXUVFRUUHFWLH� 0LQLVWHULH�YDQ�(FRQRPLVFKH�=DNHQ�
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/,67�2)�$%%5(9,$7,216
$(5 $QQXDO�(PLVVLRQV�5HSRUW��(PLVVLHMDDUUDSSRUW��>QRZ��(PLVVLRQ�0RQLWRU@
$95 5LMQPRQG�KD]DUGRXV�ZDVWH�LQFLQHUDWLRQ�SODQW��$IYDO�9HUEUDQGLQJ�5LMQPRQG�%$. 6XUYH\� RI� JDV� FRQVXPSWLRQ� E\� UHVLGHQWLDO� XVHUV� �%DVLVRQGHU]RHN� $DUGJDVJHEUXLN.OHLQYHUEUXLNHUV&%6 6WDWLVWLFV�1HWKHUODQGV
&&'0 &RRUGLQDWLRQ�&RPPLWWHH� IRU�0RQLWRULQJ�7DUJHW�*URXSV� �&R|UGLQDWLH�&RPPLVVLH�'RHOJURHS0RQLWRULQJ�&+� 0HWKDQH&2� &DUERQ�GLR[LGH
&25,1$,5 &25H�HPLVVLRQ�,1YHQWRULHV�$,5'/2 $JULFXOWXUDO�5HVHDUFK�'HSDUWPHQW��'LHQVW�/DQGERXZNXQGLJ�2QGHU]RHN�(% (QYLURQPHQWDO�%DODQFH��0LOLHXEDODQV�(&1 1HWKHUODQGV�(QHUJ\�5HVHDUFK�)RXQGDWLRQ��(QHUJLH�RQGHU]RHN�&HQWUXP�1HGHUODQG�
(0 (PLVVLRQ�0RQLWRU(1,1$ (QHUJ\��,QGXVWU\�DQG�:DVWH�7DVN�)RUFH��7DDNJURHS�(1HUJLH��,1GXVWULH�HQ�$IYDO�(5�& (PLVVLRQ�5HJLVWUDWLRQ�IRU�&ROOHFWLYH�'DWD��(PLVVLHUHJLVWUDWLH�&ROOHFWLHI�(5�, (PLVVLRQ�5HJLVWUDWLRQ�IRU�,QGLYLGXDO�&RPSDQLHV��(PLVVLHUHJLVWUDWLH�,QGLYLGXHHO
(8 (XURSHDQ�8QLRQ(= 0LQLVWU\�RI�(FRQRPLF�$IIDLUV)&&& )UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH)*' )OXH�*DV�'HVXOSKXULVDWLRQ
),&V )OXRURLRGRFDUERQV*:3 *OREDO�:DUPLQJ�3RWHQWLDO+)&V +DORJHQDWHG�)OXRURK\GURFDUERQV��SDUWO\�KDORJHQDWHG�+,0+ ,QVSHFWRUDWH�*HQHUDO�IRU�(QYLURQPHQWDO�3URWHFWLRQ
,.&�/DQGERXZ 1DWLRQDO�UHIHUHQFH�&HQWUH�IRU�$JULFXOWXUH,3&& ,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH.10, 5R\DO�1HWKHUODQGV�0HWHRURORJLFDO�,QVWLWXWH/(, $JULFXOWXUDO�(FRQRPLFV�5HVHDUFK�,QVWLWXWH
/19 0LQLVWU\�RI�$JULFXOWXUH��1DWXUH�0DQDJHPHQW�DQG�)LVKHULHV/72 /DQGLQJ�DQG�7DNH�2II1�2 1LWURXV�GLR[LGH��/DXJKLQJ�JDV�1$0 1HGHUODQGVH�$DUGROLH�0DDWVFKDSSLM1(+ 1HWKHUODQGV�(QHUJ\�6WDWLVWLFV��1HGHUODQGVH�(QHUJLH�+XLVKRXGLQJ��>QRZ��1(0@
1(0 1HWKHUODQGV�(QHUJ\�0RQLWRU��1HGHUODQGVH�(QHUJLH�0RQLWRU��>SUHYLRXVO\��1(+@1(33 1DWLRQDO�(QYLURQPHQWDO�3ROLF\�3ODQ��1DWLRQDDO�0LOLHXEHOHLGVSODQ��103�1,5 1DWLRQDO�,QYHQWRU\�5HSRUW��DQQXDO�UHSRUW�IRU�WKH�81�&OLPDWH�7UHDW\�>81)&&&@�1092& 1RQ�0HWKDQH�9RODWLOH�2UJDQLF�&RPSRXQGV
2'3 2]RQH�'HSOHWLQJ�3RWHQWLDO3)&V 3HUIOXRURFDUERQV��IXOO\�KDORJHQDWHG�IOXRURFDUERQV�5,90 1DWLRQDO�,QVWLWXWH�IRU�3XEOLF�+HDOWK�DQG�WKH�(QYLURQPHQW5,=$ 1DWLRQDO�,QVWLWXWH�IRU�,QODQG�:DWHU�0DQDJHPHQW�DQG�:DVWHZDWHU�7UHDWPHQW
6%, 6WDQGDUG�,QGXVWULDO�&ODVVLILFDWLRQ��6WDQGDDUG�%HGULMYHQ�,QGHOLQJ�712 1HWKHUODQGV�2UJDQLVDWLRQ�IRU�$SSOLHG�6FLHQWLILF�5HVHDUFK712�0(3 712�,QVWLWXWH�RI�(QYLURQPHQWDO�6FLHQFHV��(QHUJ\�5HVHDUFK�DQG�3URFHVV�,QQRYDWLRQ712�:7 712�5RDG�9HKLFOHV�5HVHDUFK�,QVWLWXWH
81 8QLWHG�1DWLRQV81�(&( (FRQRPLF�&RPPLVVLRQ�IRU�(XURSH��RI�WKH�81�88 8WUHFKW�8QLYHUVLW\9HQ: 0LQLVWU\�RI�7UDQVSRUW��3XEOLF�:RUNV�DQG�:DWHU�0DQDJHPHQW
9, 9520�,QVSHFWRUDWH92& 9RODWLOH�2UJDQLF�&RPSRXQGV9520 0LQLVWU\�RI�+RXVLQJ��6SDWLDO�3ODQQLQJ�DQG�WKH�(QYLURQPHQW99$9 'XWFK�:DVWH�3URFHVVLQJ�$VVRFLDWLRQ��9HUHQLJLQJ�YDQ�$IYDOYHUZHUNHUV�
:(% :RUNLQJ�*URXS�IRU�0RQLWRULQJ�(PLVVLRQ�RI�*UHHQKRXVH�*DVHV:(0 :RUNLQJ�*URXS�(PLVVLRQ�0RQLWRU�>SUHYLRXVO\��(-5@:,3 :DVWH�,QFLQHUDWLRQ�3ODQW::73 :DVWHZDWHU�7UHDWPHQW�3ODQW
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$QQH[�$ 'LIIHUHQFHV�IURP�HDUOLHU�PHWKRGV��JURVV�1(33�DQG�,3&&�PHWKRGV�
�$�� 'LIIHUHQFHV�IURP�WKH�JURVV�1(33�PHWKRG�IRU�&2� HPLVVLRQV

7KH�PHWKRG�GHVFULEHG�DERYH�IRU�GHWHUPLQLQJ�&2� HPLVVLRQV�LQ�WKH�1HWKHUODQGV�GLIIHUV�IURPWKH�JURVV�1(33�PHWKRG�LQ�WKH�IROORZLQJ�ZD\V�
�� 7KH�JURVV�1(33�PHWKRG�LQFOXGHV�DOO�WKH�SRWHQWLDO�&2� HPLVVLRQV�IURP�WKH�1(+�LWHPµRWKHU�WUDQVIRUPDWLRQV¶��7KHVH�DUH�HQHUJ\�ORVVHV�LQ�WKH�WUDQVIRUPDWLRQ�RI�1(+�HQHUJ\

FDUULHUV� DW� UHILQHULHV�� EDVLF� PHWDO� DQG� EDVLF� FKHPLFDO� LQGXVWULHV�� IRU� H[DPSOH� IURPFUXGH� RLO� WR� RLO� SURGXFWV�� IURP� FRDO� WR� FRNH� DQG� LQ� QDSKWKD� FUDFNHUV�� 3RWHQWLDO� &2�HPLVVLRQV�IURP�WKHVH�DFWLYLWLHV�DPRXQW�WR��� WR���0WRQ��7KH�PHWKRG�GHVFULEHG� LQ�WKLVGRFXPHQW�WDNHV�D�GLIIHUHQW�DSSURDFK��&ORVH�VFUXWLQ\�RI� WKH�FDUERQ�EDODQFH�IRU� WKHVH
WUDQVIRUPDWLRQV� VXJJHVWV�PXFK� VPDOOHU� HPLVVLRQV�� WKHVH� DUH� UHJLVWHUHG� LQ� WKH� (5�,HQWLUHO\�DV�SURFHVV�HPLVVLRQV��� 7KH�PHWKRG� GHVFULEHG� KHUH� LV� EDVHG� RQ� GRPHVWLF� HQHUJ\� FRQVXPSWLRQ�� LQ� OLQH� ZLWK,3&&�JXLGHOLQHV��DQG�WKHUHIRUH�LQFOXGHV�DOO� WKH�FRQVXPSWLRQ�WKDW�FDQQRW�EH�DOORFDWHG
WR WKH�VHFWRUV��WKH�1(+�LWHP�µVWDWLVWLFDO�GLIIHUHQFHV¶��7KH�JURVV�1(33�PHWKRG�LV�EDVHGRQ WKH�µWRWDO�FRQVXPSWLRQ�EDODQFH¶�DQG�VR�GRHV�QRW�LQFOXGH�WKH�VWDWLVWLFDO�GLIIHUHQFHV��� 7KH�PHWKRG�GHVFULEHG�KHUH�GHWHUPLQHV�FRPEXVWLRQ�HPLVVLRQV�IURP�D�FRPELQDWLRQ�RIGHWDLOHG� HPLVVLRQ� IDFWRUV� LQ� WKH� VWDWHPHQWV� E\� WKH� (5�,� FRPSDQLHV� DQG� GHWDLOHG
HPLVVLRQ� IDFWRUV� IRU� WKH� VXSSOHPHQWDU\� FRQVXPSWLRQ� E\� LQGXVWULDO� FRPSDQLHV� DQGFROOHFWLYH�VHFWRUV��7KH�JURVV�1(33�PHWKRG�XVHV�DJJUHJDWHG�HPLVVLRQ�IDFWRUV�IRU�FRDO�RLO�DQG�JDV��� 3RWHQWLDO� &2� HPLVVLRQV� IURP� IHHGVWRFNV� DUH� GHWHUPLQHG� E\� WKH� PHWKRG� GHVFULEHGKHUH� XVLQJ� GHWDLOHG� HPLVVLRQ� IDFWRUV�� 7KH� JURVV� 1(33� PHWKRG� XVHV� DJJUHJDWHG
HPLVVLRQ�IDFWRUV�IRU��SRWHQWLDO��HPLVVLRQV��� 7KH� PHWKRG� GHVFULEHG� KHUH� LV� IRU� GHWHUPLQLQJ� DFWXDO� HPLVVLRQV�� LQ� OLQH� ZLWK� ,3&&JXLGHOLQHV��DQG�VR�WDNHV�DFFRXQW�RI�FDUERQ�IL[DWLRQ�LQ�IHHGVWRFNV��SODVWLFV��ELWXPHQ���,QFRQWUDVW�� WKH� JURVV� 1(33�PHWKRG� LQFOXGHV� WKH� HQWLUH� SRWHQWLDO� &2� HPLVVLRQV� IURP
IHHGVWRFNV��� &2� SURFHVV�HPLVVLRQV�IURP�QRQ�IXHO�XVH�DULVLQJ�IURP�WKH�GHFRPSRVLWLRQ�RI�FDUERQDWHLQ�OLPH�DW�KLJK�WHPSHUDWXUHV��FHPHQW�LQGXVWU\��)*'�SODQW��URRI�WLOH�DQG�EULFN�IDFWRULHV�DUH� LQFOXGHG� LQ� WKH�PHWKRG� GHVFULEHG� KHUH�� 7KHVH� DUH� LQ� IDFW� DFWXDO�&2� HPLVVLRQVFRQWDLQLQJ�IRVVLO�FDUERQ��7KH�JURVV�1(33�PHWKRG�GRHV�QRW�GR�WKLV�DQG�LV�EDVHG�VROHO\RQ HQHUJ\�XVH��� $FWXDO� &2� HPLVVLRQV� IURP� LQFLQHUDWLRQ� RI� ZDVWH�� HWF�� DUH� LQFOXGHG� LQ� WKH� PHWKRGSUHVHQWHG� KHUH�� 7KH� JURVV� 1(33�PHWKRG� GRHV� QRW� GR� WKLV� DQG� LV� EDVHG� VROHO\� RQ
HQHUJ\�XVH���� 7KH�IL[DWLRQ�RI�DWPRVSKHULF�&2� LQ�WKH�QHW�LQFUHDVH�LQ�ELRPDVV��LQ�WKH�1HWKHUODQGV��WKHWLPEHU� VWRFNV��� DV� ZHOO� DV� &2� HPLVVLRQV� IURP� WKH� FRPEXVWLRQ� RI� ELRPDVV� DQGEXQNHUV��VKRXOG�EH�GHFODUHG�VHSDUDWHO\��7KHVH�LWHPV�DUH�QRW�FRQVLGHUHG�LQ�WKH�JURVV
1(33�PHWKRG�

)LQDOO\�� DOO� FDUERQ� LQ�DWPRVSKHULF� HPLVVLRQV� RI�&2�DQG�92&�DQG� HPLVVLRQV�RI� �SRWHQWLDO�&2� VKRXOG�EH�UHJLVWHUHG��,Q�WKH�JURVV�1(33�PHWKRG�WKLV�RFFXUV�LPSOLFLWO\�RQO\�IRU�&2�IURPIRVVLO�HQHUJ\�FDUULHUV�
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$�� 'LIIHUHQFHV�IURP�WKH�,3&&�PHWKRG�XVHG�SUHYLRXVO\
7KH�PHWKRG�GHVFULEHG�LQ�WKLV�GRFXPHQW�GLIIHUV�IURP�WKH�PHWKRG�XVHG�VR�IDU�E\�5,90�IRU�WKH(QYLURQPHQWDO�%DODQFHV� IRU������DQG������ �5,90��������������� LQWHUQDWLRQDO� UHSRUWV�� WKH1DWLRQDO�&RPPXQLFDWLRQ�DQG�DQQXDO�UHSRUWV�WR�WKH�(8�DQG�)&&&��6SDNHPDQ�HW DO��������
LQ�WKH�IROORZLQJ�ZD\V�
&2��� ,Q�HDUOLHU�UHSRUWV��DV�LQ�WKH�JURVV�1(33�PHWKRG��WKH�SRWHQWLDO�&2� HPLVVLRQV�IURP�WKH1(+�LWHP� µRWKHU� WUDQVIRUPDWLRQV¶�ZHUH� LQFOXGHG� LQ� IXOO��$V�VWDWHG�DERYH�XQGHU�$�����

WKH DPRXQW�LQYROYHG�LV���WR���0WRQ��,Q�WKH�PHWKRG�GHVFULEHG�LQ�WKLV�GRFXPHQW��WKLV�LWHPUHIOHFWV�DFWXDO�SURFHVV�HPLVVLRQV�UHJLVWHUHG�LQ�WKH�(5�,��� 7KH�PHWKRG�GHVFULEHG�KHUH�XVHV�GHWDLOHG�HPLVVLRQ�IDFWRUV��EDVHG�SDUWO\�RQ�LQGLYLGXDOVWDWHPHQWV�RI�&2� HPLVVLRQV�E\�(5�,�FRPSDQLHV� �YLD� WKH�(5�,��� ,Q� WKH�PHWKRG�XVHGXQWLO� QRZ� E\� 5,90� DOO� FRPEXVWLRQ� HPLVVLRQV� ZHUH� FDOFXODWHG� XVLQJ� DJJUHJDWHGHPLVVLRQ�IDFWRUV��� 7KH�HVWLPDWHG�SURFHVV�HPLVVLRQV� IURP� WKH�XVH�RI� OLPH� �VDQGVWRQH�� DUH� ORZHU� LQ� WKHQHZ�PHWKRG� WKDQ� LQ� WKH�PHWKRG� XVHG� SUHYLRXVO\� E\�5,90� ������ DV� RSSRVHG� WR� ���
0WRQ���:KHUHDV� LQ� WKH� SDVW� HVWLPDWHV� RI� WKHVH� SURFHVV� HPLVVLRQV� ZHUH� EDVHG� RQXQUHOLDEOH� ILJXUHV� IRU� WKH� XVH� RI� OLPH�� WKH� QHZ� PHWKRG� LV� EDVHG� RQ� WKH� SURFHVVHPLVVLRQV� UHJLVWHUHG� LQ� WKH� (5�,� LQ� FRPELQDWLRQ� ZLWK� VHFWRU�VSHFLILF� PXOWLSOLFDWLRQIDFWRUV�

�� 7KH�QHZ�PHWKRG�DOVR�LQFOXGHV�&2� SURFHVV�HPLVVLRQV�IURP�EULFN�DQG�URRI�WLOH�IDFWRULHVDQG�WKH�JODVV�DQG�URFN�ZRRO�LQGXVWULHV��,Q�WKH�PHWKRG�XVHG�VR�IDU�E\�5,90�WKHVH�ZHUHQRW�LQFOXGHG�DW�DOO��7KH�QHZ�PHWKRG�LV�EDVHG�RQ�WKH�SURFHVV�HPLVVLRQV�UHJLVWHUHG�LQWKH (5�,�LQ�FRPELQDWLRQ�ZLWK�VHFWRU�VSHFLILF�PXOWLSOLFDWLRQ�IDFWRUV�
�� 7KH�SHUFHQWDJH�RI�FDUERQ�IURP�IHHGVWRFNV�WKDW�LV�IL[HG�LQ�D�ODUJH�JURXS�RI�RLO�SURGXFWVXVHG�WR�EH�HVWLPDWHG�E\�5,90�DW������7KH�IL[DWLRQ�SHUFHQWDJH�LQ�WKH�QHZ�PHWKRG�LV������ $FWXDO� HPLVVLRQV� IURP� WKH�XVH� RI� IHHGVWRFNV� DUH� FDOFXODWHG� XVLQJ� GHWDLOHG� HPLVVLRQ

IDFWRUV��,Q�WKH�SDVW�WKHVH�IDFWRUV�ZHUH�DJJUHJDWHG��� $OO� FDUERQ� LQ� DWPRVSKHULF� HPLVVLRQV� RI� &2� DQG� 92&�� DV� ZHOO� DV� �SRWHQWLDO�� &2�HPLVVLRQV��VKRXOG�EH�UHJLVWHUHG�� ,Q� WKH�SDVW� WKLV�RFFXUUHG�RQO\� LPSOLFLWO\� IRU�&2� IURPIRVVLO�HQHUJ\�FDUULHUV�
&+���� ,Q� WKH� QHZ� PHWKRG�� SURFHVV� HPLVVLRQV� IURP� UHILQHULHV�� D� FRPSRQHQW� RI� WKH� 92&HPLVVLRQV�� DUH� DOORFDWHG� WR� FDWHJRU\� >�%�D@�� SUHYLRXVO\� WKH\� ZHUH� ±� PLVWDNHQO\� ±UHFRUGHG�DV�FRPEXVWLRQ�HPLVVLRQV�
��� $OO�92&�HPLVVLRQV�UHOHDVHG�IURP�SHWURO�VWDWLRQV�� LQFOXGLQJ�&+�� DUH�QRZ�DOORFDWHG�WRWKH WUDQVSRUW� VHFWRU�� 3UHYLRXVO\� WKHVH� YHU\� VPDOO� HPLVVLRQV� ZHUH� DOORFDWHG� WR� WKHVHUYLFH�VHFWRU�
1�2�
7KH�PHWKRG�IRU�FDOFXODWLQJ�HPLVVLRQV�KDV�QRW�FKDQJHG��EXW�D�QHZ�HPLVVLRQ�IDFWRU�KDV�EHHQGHWHUPLQHG��:LWK�WKLV�QHZ�HPLVVLRQ�IDFWRU��HPLVVLRQV�IURP� LQGXVWULDO�SURFHVVHV�DUH�DOPRVWWZLFH�DV�KLJK�����NWRQ�LQVWHDG�RI����NWRQ��
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$QQH[�%� 1(7+(5/$1'6�(0,66,216�,1�7+(�67$1'$5'�,3&&�6285&(&$7(*25,(6��&219(56,21�7$%/(�)25�,3&&�&$7(*25,(6�$1'7$5*(7�*52836
7DEOH�%�� ,3&&�FDWHJRULHV� LQ�ZKLFK�HPLVVLRQV�RI�JUHHQKRXVH�JDVHV�RFFXU� LQ� WKH�1HWKHUODQGV�� H[FOXGLQJ� WKHµ0RQWUHDO�VXEVWDQFHV¶
,3&&�FDWHJRULHV &2� &+� 1�2 +)&�

3)&��6)�

12[ &2 10926 62�

��� $OO�HQHUJ\�FRPEXVWLRQ�DQG�IXJLWLYH ; ; ; Q�D� ; ; ; ;
$����)XHO�FRPEXVWLRQ�WRWDO ; ; Q�D� ; ; ; ; ;
���������D��(OHFWULFLW\�	�KHDW�SURGXFWLRQ ; ; ; Q�D� ; ; L�D�F� ;
���������F��2WKHU�WUDQVIRUPDWLRQ ; ; ; Q�D� ; ; L�D�F� ;
�������������,QGXVWU\��RQO\�HQHUJ\� ; ; ; Q�D� ; ; L�D�F� ;
���������I���$FWXDO�IURP�IHHGVWRFNV ; Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D�
�������������7UDQVSRUW ; ; ; Q�D� ; ; ; ;
���������D��&RPPHUFLDO�,QVWLWXWLRQDO ; ; ; Q�D� ; ; L�D�F� ;
���������E��5HVLGHQWLDO ; ; ; Q�D� ; ; L�D�F� ;
���������F��$JULFXOWXUH�IRUHVWU\�ILVKLQJ ; ; Q�D�Y� Q�D� ; ; ; ;
�������������2WKHU ; Q�D� Q�D� Q�D� Q�D� Q�D� ; Q�D�
���������F��6WDWLVWLFDO�GLIIHUHQFHV ; Q�D�Y� Q�D�Y� Q�D� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y�
�������������%LRPDVV�EXUQHG�IRU�HQHUJ\ �[� ; ; Q�D� ; ; ; ;
%����)XJLWLYH�HPLVVLRQV�IURP�IXHOV Q�D� ; Q�D� Q�D� Q�D� Q�D� ; Q�D�Y�
�������������6ROLG�IXHOV Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D�
���������D��&UXGH�2LO ; ; Q�D�Y� Q�D� ; ; ; Q�D�Y�
���������E��1DWXUDO�JDV ; ; Q�D�Y� Q�D� ; ; ; Q�D�Y�

�� ,QGXVWULDO�SURFHVVHV��QRQ�HQHUJ\� ; ; ; ; ; ; ; ;
$��,URQ�DQG�VWHHO ; L�D�F� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D�
%��1RQ�IHUURXV�PHWDOV Q�D�Y� L�D�F� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D�
&��,QRUJDQLF�FKHPLFDOV Q�D�Y� L�D�F� ; Q�D� L�D�F� L�D�F� L�D�F� L�D�F�
'��2UJDQLF�FKHPLFDOV Q�D�Y� L�D�F� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D�
(��1RQ�PHWDOOLF�PLQHUDO�SURGXFWV ; L�D�F� Q�D�Y� Q�D� L�D�F� L�D�F� L�D�F� L�D�F�
)��2WKHU ; ; Q�D�Y� ; ; ; ; ;

�� 6ROYHQW�DQG�RWKHU�SURGXFW�XVH L�D�F� Q�D�Y� [ [ L�D�F� [ [ Q�D�

�� $JULFXOWXUH Q�D�Y� ; ; Q�D� Q�D� Q�D� Q�D� Q�D�
$��(QWHULF�IHUPHQWDWLRQ Q�D� ; Q�D� Q�D� Q�D� Q�D� Q�D� Q�D�
%��0DQXUH�PDQDJHPHQW Q�D� ; ; Q�D� Q�D� Q�D� Q�D� Q�D�
&��5LFH�FXOWLYDWLRQ Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D�
'��$JULFXOWXUDO�VRLOV Q�D� ; �[� Q�D� Q�D� Q�D� Q�D� Q�D�
(��3UHVFULEHG�EXUQLQJ�RI�VDYDQQDKV Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D�
)��)LHOG�EXUQLQJ�RI�DJULFXOWXUDO�UHVLGXHV Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y�

�� /DQG�XVH�FKDQJH�DQG�IRUHVWU\ �[� Q�D�Y� Q�D�Y� Q�D� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y�
$��&KDQJHV�LQ�ZRRG\�ELRPDVV�VWRFNV �[� Q�D�Y� Q�D�Y� Q�D� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y�
%��)RUHVW�DQG�JUDVVODQG�FRQYHUVLRQ Q�D�Y� Q�D�Y� Q�D�Y� Q�D� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y�
&��$EDQGRQPHQW�RI�PDQDJHG�ODQGV Q�D�Y� Q�D�Y� Q�D�Y� Q�D� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y�
'��2WKHU Q�D�Y� Q�D�Y� Q�D�Y� Q�D� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y�

�� :DVWH ; ; ; Q�D� ; ; ; ;
$��6ROLG�ZDVWH�GLVSRVDO�RQ�ODQG Q�D� ; Q�D�Y� Q�D� Q�D� Q�D� ; Q�D�
%��:DVWHZDWHU�WUHDWPHQW Q�D�Y� ; ; Q�D� ; ; Q�D�Y� ;
&��:DVWH�LQFLQHUDWLRQ ; ; ; Q�D� ; ; ; ;
'��2WKHU�ZDVWH Q�D�Y� Q�D�Y� Q�D�Y� Q�D� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y�

�� 2WKHU L�D�F� ; ; Q�D� Q�D� Q�D� Q�D� Q�D�
$��'ULQNLQJ�ZDWHU�WUHDWPHQW L�D�F� ; Q�D�Y� Q�D� Q�D� Q�D� Q�D� Q�D�
%��3ROOXWHG�VXUIDFH�ZDWHU Q�D� Q�D�Y� ; Q�D� Q�D� Q�D� Q�D� Q�D�

��%XQNHUV��LQWHUQDWLRQDO�VKLSSLQJ�	�DYLDWLRQ� �[� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y� Q�D�Y�
��1DWXUH �[� ; ; ; ; ; ; ;
��2UJDQLF�PDWHULDO �[� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D�

VRXUFH��5,90�1RWHV� [�� DSSOLFDEOH�FDWHJRU\�DQG�RU�VHFWRU�IRU�WKH�UHOHYDQW�VXEVWDQFHQ�D��� QRW�DSSOLFDEOH�FDWHJRU\�DQG�RU�VHFWRU�IRU�WKH�UHOHYDQW�VXEVWDQFHQ�D�Y��� QRQ�FDOFXODWHG� YDOXH� IRU� WKH� UHOHYDQW� VXEVWDQFH� IRU� WKH� FDWHJRU\� DQG�RU� VHFWRU� WKDW� LV
DSSOLFDEOHL�D�F��� LQFOXGHG�LQ�DQRWKHU�FDWHJRU\
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7DEOH�%�� &RQYHUVLRQ�EHWZHHQ�,3&&�FDWHJRULHV�DQG�WDUJHW��JURXSV
7DUJHW�*URXS )XHO�FRPEXVWLRQ )XJLWLYH ,QG� 6ROY� $JULFXOWXUH /8&) :DVWH 2WKHU

�D� �D� �D� �D� �D� �D� �E� �E� � � �D �E �G �F�H�I � �D �E �F �G � EXQN QDW R�P�
$JULFXOWXUH
��FRPEXVWLRQ & ;
��PDQXUH 3 ;
��UXPLQDQWV 3 ;
��RWKHU� 3 ;
,QGXVWU\�

��FRPEXVWLRQ & ;
��SURFHVV�HPLVVLRQV 3 ;
5HILQHULHV
��FRPEXVWLRQ & ;
��SURFHVV�HPLVVLRQV 3 ;
(QHUJ\�VHFWRU
��FRPEXVWLRQ & ;
��SURFHVV�HPLVVLRQV 3 ;
7UDQVSRUW
��DYLDWLRQ��QDW��� & ;
��VKLSSLQJ��QDW��� & ;
��RWKHU�FRPEXVWLRQ & ;
��SURFHVV�HPLVVLRQV 3 ;
&RQVXPHUV
��ZRRG�EXUQLQJ�&2� & �[�
��ZRRG�EXUQLQJ�RWKHU & ;
��RWKHU�FRPEXVWLRQ & ;
��SURFHVV�HPLVVLRQV 3 ;
:DVWH�GLVSRVDO ;
��:,3�&2��IRVVLO

� & ;
��RWKHU�FRPEXVWLRQ & ;
��:,3�&2��RUJDQLF

� &
��ODQGILOO���&2� 3 ; ;
��ODQGILOO���RWKHU�JDVHV 3
:DVWHZDWHU�WUHDWPHQW
��&2��±�IRVVLO & ;
��RWKHU�FRPEXVWLRQ & ; ;
��&2��±�RUJDQLF 3 ;
��RWKHU�SURFHVV 3
2WKHU�WDUJHW�JURXSV�

��FRPEXVWLRQ & ; ;
��SURFHVV�±�&2� 3
��SURFHVV�HPLVVLRQV 3 ; [
3ROOXWHG�ZDWHU� 3
6WDW��'LIIV��1(+���&2� 3 ; [
1DWXUH 3
$YLDWLRQ��LQW�� & ;
6KLSSLQJ��LQW�� & ;
5HPDUNV Q�D� Q�D� � Q�

D
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6RXUFH��712�0(3�/HJHQG�
&  � FRPEXVWLRQ�HPLVVLRQV3  � SURFHVV�HPLVVLRQV�� �QRQ�FRPEXVWLRQ�HPLVVLRQV��;�� � QRW�LQFOXGHG�LQ�WRWDO

1RWHV�WR�7DEOH�%������  :DWHU�VXSSO\�FRPSDQLHV��5HWDLO�WUDGH��7UDGH��VHUYLFHV�DQG�*RYHUQPHQW��5HVHDUFK
LQVWLWXWHV��LQ�'XWFK�µ+'2¶���&RQVWUXFWLRQ��  � (PLVVLRQV�IURP�IRVVLO�IXHOV�DUH�JLYHQ�XQGHU�WKH�ZDVWH�FDWHJRULHV��'HVSLWH�WKH�IDFWWKDW� PRVW� :,3V� LQFOXGH� DQ� HQHUJ\� IURP� ZDVWH� FRPSRQHQW�� DOO� HPLVVLRQV� DUHUHSRUWHG�XQGHU�,3&&�FDWHJRU\��&�

�  � (PLVVLRQV�RPLWWHG� LQ� WKH� ,3&&�PHWKRG��SDUWLFXODUO\�QDWXUH�DQG�&2� IURP�RUJDQLFPDWWHU��  � ,QFOXGLQJ�&2� IURP�QRQ�HQHUJHWLF�XVH�RI�IRVVLO�IXHOV��IHHGVWRFNV���  � &RNH� RYHQV� DUH� LQFOXGHG�XQGHU� WKH� WDUJHW� JURXS� ,QGXVWU\� �EDVLF�PHWDOV�� DQG� QRW
XQGHU�5HILQHULHV��  � 1�2 RQO\��  (PLVVLRQV�DUH�EDVHG�RQ�GRPHVWLF�VXSSOLHV�� QRQ�$(5

��� ,Q� ODWHU� \HDUV� WKLV�KDV�EHHQ� UHILQHG�VRPHZKDW� WR�EULQJ� WKH�'XWFK� UHSRUW�PRUH�FORVHO\� LQ� OLQH�ZLWK� WKH�SUHVFULEHG� UHSRUWLQJ
IRUPDW�ZLWK� ,3&&�VRXUFH�FDWHJRULHV��7KLV� UHODWHV�SULPDULO\� WR� WKH�'XWFK� WDUJHW�JURXSV�&RQVWUXFWLRQ��:DWHU�VXSSO\�FRPSDQLHV�
::73V�DQG�:DVWH�GLVSRVDO��5HILQHULHV�DUH�QRZ�LQFOXGHG�LQ�WKH�7DUJHW�*URXS�µ,QGXVWU\¶�
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$QQH[�& (0,66,21�6285&(6�$1'�7$5*(7�*52836
7DEOH�&�� ��(PLVVLRQ�VRXUFHV��SDUWO\�DJJUHJDWHG��SHU�WDUJHW��JURXS
7DUJHW (PLVVLRQ�VRXUFH &RPSDUWPHQW
*URXS $LU :DWHU 6RLO

$JULFXOWXUH
,QSXW�RI�1��3��&G��&X��=Q��PLQHUDO�EDODQFHV� %
8VH�RI�1�2 3
*UD]LQJ���1�2 3
6RLO�HPLVVLRQV�LQSXW�RXWSXW $
&)&�FRROLQJ 3
&RUURVLRQ�RI�JDOYDQLVHG�VWHHO�LQ�JUHHQKRXVHV : %
0DQXUH���&+���1+� 3
(PLVVLRQV�IURP�WKH�XVH�RI�DJULFXOWXUDO�SHVWLFLGHV�±�ZDWHU 3 : %
8VH�RI�FDUEROLQHXP 3
8VH�RI�VHZDJH�VOXGJH�RQ�DJULFXOWXUDO�VRLOV %
7LPEHU�WUHDWHG�ZLWK�FDUEROLQHXP 3
$QJOLQJ�±�VLQNHUV�LQ��IUHVKZDWHU�DQJOLQJ :
5XPLQDQWV��IHUPHQWDWLRQ���&+� 3
+XQWLQJ�±�OHDG�DQG�]LQF�HPLVVLRQV�±�VRLO : %
6\QWKHWLF�IHUWLOLVHU���1�2��1+� 3
$JULFXOWXUDO�VRLOV 3
$JULFXOWXUDO�FURSV 3
6WRUDJH�DQG�RU�OLYHVWRFN�VKHGV���1�2 3
6WRFN�RI�FUHRVRWHG�WLPEHU�LQ�FRQVWUXFWLRQ 3 %
$SSOLFDWLRQ�RI�FUHRVRWHG�WLPEHU�LQ�FRQVWUXFWLRQ 3 %
/HDFKLQJ�UXQ�RII�IURP�DJULFXOWXUDO�VRLOV�WR�ZDWHU :
/HDFKLQJ�IURP�FUHRVRWHG�WLPEHU�XVHG�LQ�K\GUDXOLF�HQJLQHHULQJ�SURMHFWV�±�VRLO : %
/HDFKLQJ�IURP�H[LVWLQJ�ROGHU�VWRFNV�RI�FUHRVRWHG�WLPEHU�XVHG�LQ�K\GUDXOLF�HQJLQHHULQJ���VRLO : %
/HJXPLQRXV�SODQWV���1�2 3
&RPEXVWLRQ�DSSOLDQFHV��$JULFXOWXUH��&RPEXVWLRQ�HPLVVLRQV� &

,QGXVWU\
(5�, 3�& :
&RUURVLRQ�VWDLQOHVV�VWHHO�LQGXVWU\ : %
6XSSOHPHQWDU\�HVWLPDWHV��QRQ�(5�,� 3�& :

5HILQHULHV���

(5�, 3�& :
6XSSOHPHQWDU\�HVWLPDWHV��QRQ�(5�,� 3�& :

(QHUJ\�VHFWRU
6XSSOHPHQWDU\�HVWLPDWHV��QRQ�(5�,� 3�& :
(PLVVLRQV�RI�RLO�DQG�JDV��KDQGOLQJ�DQG�GLVWULEXWLRQ��RQVKRUH�DQG�RIIVKRUH 3
(5�,�SURFHVVHV 3�& :
&RPEXVWLRQ�RQ�WKH�FRQWLQHQWDO�VKHOI &

7UDQVSRUW
$QWL�IRXOLQJ�SOHDVXUH�FUDIW '
&DU�SURGXFWV 3
6KLSSLQJ�RQ�LQODQG�ZDWHUZD\V���ELOJH�ZDWHU '
6KLSSLQJ�RQ�LQODQG�ZDWHUZD\V���FRDWLQJ '
6KLSSLQJ�RQ�LQODQG�ZDWHUZD\V��FRUURVLRQ�RI�]LQF�DQRGHV :
6KLSSLQJ�RQ�LQODQG�ZDWHUZD\V��SURSHOOHU�VKDIW�JUHDVH :
6KLSSLQJ�RQ�LQODQG�ZDWHUZD\V��FRPEXVWLRQ &
&RUURVLRQ�RI�JDOYDQLVHG�ODPS�SRVWV�LQ�URDG�FRQVWUXFWLRQ : %
&RUURVLRQ�RI�VWHHO�YHKLFOH�VDIHW\�IHQFHV�LQ�URDG�FRQVWUXFWLRQ : %
&RUURVLRQ�RI�]LQF�DQRGHV�RQ�VOXLFH�JDWHV :
8VH� RI� EXVHV�� SHWURO�/3*� DQG� GLHVHO� GHOLYHU\� YDQV�� PRSHGV�� SHWURO�/3*� DQG� GLHVHO
SDVVHQJHU�FDUV��VSHFLDO�SHWURO�YHKLFOHV��WUDFWRUV�IRU�WUDLOHUV��ORUULHV�
(PLVVLRQV�RI�H[KDXVW�JDVHV�RQ�WKH�URDGZD\�LQVLGH�DQG�RXWVLGH�WKH�EXLOW�XS�DUHD

: %

8VHV�RI�EXVHV��SHWURO�HQJLQHG�GHOLYHU\�YDQV��SHWURO�SDVVHQJHU�FDUV��VSHFLDO�SHWURO�YHKLFOHV�
WUDFWRUV�IRU�WUDLOHUV��(YDSRUDWLRQ�ORVVHV�LQVLGH�DQG�RXWVLGH�WKH�EXLOW�XS�DUHD

3

���5HILQHULHV�DUH�QRZ�LQFOXGHG�LQ�WKH�7DUJHW�*URXS�µ,QGXVWU\¶�
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7DEOH�&�� (PLVVLRQ�VRXUFHV��SDUWO\�DJJUHJDWHG��SHU�WDUJHW�JURXS��FRQWLQXHG�
'* (PLVVLRQ�VRXUFH &RPSDUWPHQW

$LU :DWHU 6RLO
8VH�RI�EXVHV��GHOLYHU\�YDQV��PRSHGV��SDVVHQJHU�FDUV��WUDFWRUV�IRU�WUDLOHUV��ORUULHV��/HDNDJH�RI
PRWRU�RLO�LQVLGH�DQG�RXWVLGH�WKH�EXLOW�XS�DUHD

: %

8VH�RI�EXVHV��GHOLYHU\�YDQV��PRSHGV��SDVVHQJHU�FDUV��VSHFLDO�YHKLFOHV��WUDFWRUV�IRU�WUDLOHUV�
ORUULHV��:HDU�DQG�WHDU�RI�URDG�VXUIDFH�LQVLGH�DQG�RXWVLGH�WKH�EXLOW�XS�DUHD

3 : %

8VH�RI�EXVHV��GHOLYHU\�YDQV��PRSHGV��SDVVHQJHU�FDUV��WUDFWRUV�IRU�WUDLOHUV��ORUULHV��7\UH�GXVW
LQVLGH�DQG�RXWVLGH�WKH�EXLOW�XS�DUHD

3 : %

8VH�RI�EXVHV��GHOLYHU\�YDQV�ZLWK�/3*�RU�SHWURO�HQJLQHV�ZLWK�ZLWKRXW�FDW��FRQYHUWHU�DQG�GLHVHO�,',
DQG�GLHVHO��PRSHGV��SDVVHQJHU�FDUV�/3*�DQG�SHWURO�ZLWK�ZLWKRXW�FDW��FRQYHUWHU�DQG�'LHVHO�,',
DQG�GLHVHO��SHWURO�DQG�GLHVHO�VSHFLDO�YHKLFOHV��ORUULHV�IRU�WUDLOHUV��ORUULHV��&RPEXVWLRQ�LQVLGH�DQG
RXWVLGH�EXLOW�XS�DUHDV

&

*HQHUDWRUV &
0LOLWDU\�$LUILHOGV &
0RELOH�PDFKLQHU\��DJULFXOWXUH�DQG�RWKHU &
6SLOOV�LQ�LQODQG�ZDWHUZD\V '
6WRFN�RI�FUHRVRWHG�WLPEHU�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\ 3 %
5DLOZD\V���FRPEXVWLRQ 9
5DLOZD\V�±�6SDUN�HPLVVLRQV�DQG�VSDUN�HURVLRQ�LQ�RYHUKHDG�OLQHV 3
%HUWKHG�VKLSV &
8VH�RI�FUHRVRWHG�WLPEHU�LQ�FRQVWUXFWLRQ 3 %
([KDXVW�JDVHV�IURP�SOHDVXUH�ERDWV�ZLWK�SHWURO�DQG�GLHVHO�HQJLQHV & :
/HDFKLQJ�RI�FUHRVRWHG�WLPEHU�XVHG�LQ�FRQVWUXFWLRQ : %
/HDFKLQJ�IURP�H[LVWLQJ�ROGHU�VWRFNV�RI�FUHRVRWHG�WLPEHU�LQ�K\GUDXOLF�HQJLQHHULQJ�VWUXFWXUHV� : %
$LUFUDIW�±�FRPEXVWLRQ�DQG�IXJLWLYH�HPLVVLRQV 3�&
$LUILHOGV�IRU�VHUYLFH�WUDIILF &
,QWHUQDWLRQDO�VKLSSLQJ��FRPEXVWLRQ�LQ�SRUW�DQG�DW�VHD &
,QWHUQDWLRQDO�VKLSSLQJ�LQ�SRUW���OHDFKLQJ :

&RQVXPHUV
)LUHZRUNV 3 : %
&DU�SURGXFWV 3
6SDFH�KHDWLQJ�E\�ZRRG�EXUQLQJ�±�LQVLGH�DQG�RXWVLGH�WKH�EXLOW�XS�DUHD &
&RQVXPHU�JOXHV 3
&RUURVLRQ�RI�OHDG�VWULSV�DQG�IODVKLQJ��]LQF�URRIV�JXWWHUV�LQ�KRPHV : %
&RUURVLRQ�RI�ZDWHU�SLSHV�GXULQJ�FLUFXODWLRQ�LQ�KRPHV�DQG�GXULQJ�YDFDQF\�DQG�ZDUPLQJ�XS�RI
KRPHV

:
&RVPHWLFV�DQG�DUWLFOHV�IRU�SHUVRQDO�K\JLHQH 3
(PLVVLRQV�IURP�ZDOO�SDQHOOLQJ���GLR[LQV 3
8VH�RI�FDUEROLQHXP�DQG�WLPEHU�WUHDWHG�ZLWK�FDUEROLQHXP 3
'DWD�RQ�XVH�RI�KRXVHKROG�SHVWLFLGHV 8
0DQXUH�IURP�SHWV 3
+RXVHKROG�ZDVWHZDWHU :
2IILFH�HTXLSPHQW 3
&RRNLQJ &
/HDWKHU�DQG�IXUQLWXUH�WUHDWPHQW 3
6WRFN�RI�FUHRVRWHG�WLPEHU�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�DQG�XVH�RI�FUHRVRWHG�WLPEHU�LQ
FRQVWUXFWLRQ

3 %
&LJDUHWWH�VPRNH 3
&OHDQLQJ�SURGXFWV 3
$HURVRO�FDQV��YDULRXV�&)&V 3
7UDQVSLUDWLRQ�DQG�UHVSLUDWLRQ 3
8VH�RI�SDLQW�E\�FRQVXPHUV 3
3UHSDUDWLRQ�RI�PHDW��IU\LQJ��URDVWLQJ�DQG�EDUEHFXLQJ 3
6WRYHV &

&RQVWUXFWLRQ
%XLOGLQJ�DGKHVLYHV 3�& :
(5�,
8VH�RI�IRDPV�&)&�� 3
$HURVRO�FDQV��YDULRXV�&)&V 3
8VH�RI�SDLQWV�LQ�FRQVWUXFWLRQ 3
5RDG�PDUNLQJ�SDLQW�LQVLGH�DQG�RXWVLGH�WKH�EXLOW�XS�DUHD 3
6XSSOHPHQWDU\�HVWLPDWHV��QRQ�(5�,��IRU�FRQVWUXFWLRQ�HPLVVLRQV�WR�ZDWHU :
6XSSOHPHQWDU\�HVWLPDWHV��QRQ�(5�,��IRU�IXUQDFHV��FRQVWUXFWLRQ 9

:DVWH�GLVSRVDO�FRPSDQLHV
5HF\FOLQJ�GLVSRVDO�RI�UHIULJHUDWRUV�IUHH]HUV 3
:,3V�±�RUJDQLF�&2� 2
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7DEOH�&�� (PLVVLRQ�VRXUFHV��SDUWO\�DJJUHJDWHG��SHU�WDUJHW�JURXS��FRQWLQXHG�
'* (PLVVLRQ�VRXUFHV &RPSDUWPHQW

$LU :DWHU 6RLO
(PLVVLRQV�IURP�ODQGILOOV :
(5�, 3�& :
8VH�RI�IRDPV�&)&�� 3

6HZDJH�VOXGJH�ODQGILOO %
6XSSOHPHQWDU\�HVWLPDWHV��QRQ�(5�,� 3 :

:DWHU�6XSSO\�&RPSDQLHV
6XSSOHPHQWDU\�HVWLPDWHV��QRQ�(5�,��IRU�ZDWHU�VXSSO\�FRPSDQLHV & :

6HZDJH�DQG�:DWHU�7UHDWPHQW
(IIOXHQW�DQG�::73V (
(5�, 3�&
+RXVHKROGV�Z�R�D�FRQQHFWLRQ�WR�WKH�PDLQV�VHZHU��LQFO��GHSRVLWLRQ� :
2YHUIORZV��LQFO��GHSRVLWLRQ� :
5DLQZDWHU�VHZHUV��LQFO��GHSRVLWLRQ� :
::73�HPLVVLRQV 3
6XSSOHPHQWDU\�HVWLPDWHV��QRQ�(5�,��IRU�IXUQDFHV��::73V &

7UDGH��6HUYLFHV��*RYHUQPHQW�DQG�2WKHU�7DUJHW�*URXSV
$QWL�UXVW�WUHDWPHQW�FRPSDQLHV 3
&DU�SURGXFWV 3
&DU�VSUD\LQJ�±�XVH�RI�SDLQW�DQG�YDUQLVK 3
%UHDG�EDNLQJ 3
3HWURO�GLVWULEXWLRQ�GHSRWV 3
)LUH�ILJKWLQJ�DSSDUDWXV 3
&)&�VROYHQWV�FOHDQLQJ 3
'U\�FOHDQLQJ�FORWKLQJ�WH[WLOHV 3 :
&RUURVLRQ�RI�OHDG�VWULSV��IODVKLQJ�DQG�]LQF�URRIV�LQ�SXEOLF�XWLOLW\�EXLOGLQJV : %
&RUURVLRQ�RI�ZDWHU�SLSHV�LQ�RIILFH�EXLOGLQJV :
&RVPHWLFV�DQG�SHUVRQDO�K\JLHQH�DUWLFOHV 3
&UHPDWRULD 3
(5�,�SURFHVVHV 3�& :
2IILFH�HTXLSPHQW 3
&RROLQJ�DQG�IUHH]LQJ 3
6SLOOV�OHDNV�IURP�ILOOLQJ�FDU�WDQNV 3
'LVFKDUJHV�IURP�GHQWDO�VXUJHULHV ,
6WHULOL]LQJ�PHGLFDO�FRPSRQHQWV 3
6WHULOL]LQJ�WUDQVSRUWV 3
6WRFN�RI�FUHRVRWHG�WLPEHU�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\ 3 %
&OHDQLQJ�QHZ�FDUV���SURFHVVHV 3 :
&OHDQLQJ�RI�WDQNHUV 3
6KRRWLQJ %
&OHDQLQJ�SURGXFWV 3
3HWURO�VWDWLRQ�ILOOLQJ�ORVVHV��FDU�DQG�VWRUDJH�WDQNV 3
8VH�RI�FUHRVRWHG�WLPEHU�LQ�FRQVWUXFWLRQ 3 %
6XSSOHPHQWDU\�HVWLPDWHV��QRQ�(5�,� 3�& :

1DWXUH
%LRJHQLF�SURFHVVHV�LQ�VXUIDFH�ZDWHUV 3
)RUHVW�DQG�YHJHWDWLRQ�LQ�QDWXUH�DUHDV 3
'HSRVLWLRQ�RI�1��3��&G��&X��=Q��PLQHUDO�EDODQFH��IURP�DJULFXOWXUH %
'HSRVLWLRQ�RI�1��3��&G��&X��=Q��PLQHUDO�EDODQFH��IURP�RWKHU %
1RQ�DJULFXOWXUDO�VRLOV 3

2WKHU�3URFHVVHV
,QSXW�IURP�IRUHLJQ�ULYHUV 5
'HSRVLWLRQ�RQ�VXUIDFH�ZDWHUV :
6WDWLVWLFDO�GLIIHUHQFHV�1(+���&2� 3

VRXUFH��712�0(3
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.H\�
$�� VRLO�HPLVVLRQV�PLQXV�RXWSXW�YLD�FURSV
%�� HPLVVLRQV�IURP�VRLO&�� FRPEXVWLRQ�HPLVVLRQV'� GLUHFW�HPLVVLRQV(�� HIIOXHQW
,� LQGLUHFW�HPLVVLRQV2�� &2� IURP�RUJDQLF�VRXUFHV3�� QRQ�FRPEXVWLRQ�HPLVVLRQV5� LQSXW�IURP�IRUHLJQ�ULYHUV8� FRPEXVWLRQ�HPLVVLRQV
:� HPLVVLRQV�WR�ZDWHU
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$QQH[�' '(),1,7,21�2)�'87&+�7$5*(7�*52836��:,7+�6%,�&2'(6�>,1�'87&+@
'HILQLWLRQ�RI�WDUJHW�JURXSV�IRU�HQYLURQPHQWDO�SROLF\��WDUJHW�JRXS�PRQLWRULQJ��
/DQGERXZ��1DWXXUEHKHHU�HQ�9LVVHULM6%,
�� 6%,
�� 2PVFKULMYLQJ
�� �� 3URGXFWLH� YDQ� ODQGERXZSURGXFWHQ� �H[FOXVLHI� LQ]HWPRELHOH�ZHUNWXLJHQ�
������� ���� 3URGXFWLH�YDQ�DNNHU��HQ�RYHULJH�WXLQERXZJHZDVVHQ��� ��� 9HUZHUNLQJ� YDQ� DNNHU�� HQ� RYHULJH� WXLQERXZJHZDVVHQ� RSKHW�HLJHQ�EHGULMI������� ��� )RNNHQ�HQ�KRXGHQ�YDQ�GLHUHQ��EHURHSVPDWLJ�������� ��� 9HUZHUNLQJ�YDQ�GLHUOLMNH�SURGXFWHQ�RS�KHW�HLJHQ�EHGULMI
���� ��� 3URGXFWLH�YDQ�JODVWXLQERXZSURGXFWHQ��� ��� /RRQZHUNEHGULMYHQ��H[FOXVLHI�LQ]HW�PRELHOH�ZHUNWXLJHQ������� ��� +RYHQLHUVEHGULMYHQ������ 5HLQLJHQ�VORWHQ�WHQ�EHKRHYH�YDQ�GH�ODQGERXZ
GLY�OE 3URGXFWLH�YDQ�HQHUJLH�ELM�ODQGERXZ��:..�GLY�OE 1LHW�LQGXVWULsOH�YHUZHUNLQJ�YDQ�GLHUOLMNH�PHVWGLY�OE 7RHSDVVLQJ�VOLE��FRPSRVW��RY��RUJ��PHVW�LQ�GH�ODQGERXZ�� �� %RVERXZ��H[FOXVLHI�LQ]HW�PRELHOH�ZHUNWXLJHQ
�� �� %HURHSVPDWLJ�YLVVHQ��NZHNHQ�YDQ�YLV�HQ�VFKDDOGLHUHQ�� �� 5HFUHDWLHI�YLVVHQ������ 0HVWYHUZHUNLQJ������ 0HVWIDEULHNHQ
������ %HKHUHQ� YDQ� JURQG� RI� ZDWHU� JHULFKW� RS� QDWXXUEHKRXG�H[FOXVLHI� ELMYRRUEHHOG� UHLQLJHQ� YDQ� VORWHQ� WHQ� EHKRHYHYDQ� GH� ODQGERXZ�� EHKHHU� EHUPHQ�� VORWHQ�� ELQQHQZDWHUJHULFKW� RS� RQGHUKRXG� YDQ� LQIUDVWUXFWXXU�

RYHUKHLGVGLHQVWHQ��6%,�������� ��� -DFKWGLY�OE 1DWXXUEHKHHU�RS�/%�JURQGHQ
,QGXVWULH6%,
�� 6%,
�� 2PVFKULMYLQJ
��� ��� :LQQLQJ�YDQ�]RXW����� ����� 9RHGLQJV��HQ�JHQRWPLGGHOHQ
����� ����� 7H[WLHOLQGXVWULH�� �� /HGHULQGXVWULH�� �� +RXW��HQ�PHXEHOLQGXVWULH�� �� 3DSLHU��HQ�SDSLHUZDUHQLQGXVWULH
�� �� *UDILVFKH�LQGXVWULH�� ������� $DUGROLH�� HQ� VWHHQNRROYHUZHUNHQGH� LQGXVWULH�� EHZHUNLQJYDQ�VSOLMW��HQ�NZHHNVWRIIHQ��H[FOXVLHI�6%,�����HQ��������� ���� 9HUYDDUGLJLQJ�YDQ�FRNHVRYHQSURGXFWHQ�� �� &KHPLVFKH�LQGXVWULH
�� �� .XQVWPDWLJH�JDUHQ��HQ�YH]HOLQGXVWULH�� �� 5XEEHU��HQ�NXQVWVWRIYHUZHUNHQGH�LQGXVWULH�� �� %RXZPDWHULDOHQ���DDUGHZHUN��HQ�JODVLQGXVWULH�� �� %DVLVPHWDDOLQGXVWULH
�� �� 0HWDDOSURGXFWHQLQGXVWULH����� �� 0DFKLQH�LQGXVWULH�������� �� (OHNWURQLVFKH�LQGXVWULH����� �� 7UDQVSRUWPLGGHOHQ
�� �� ,QVWUXPHQWHQ��HQ�RSWLVFKH�LQGXVWULH
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�� �� 0HXEHOLQGXVWULH��YHUYDDUGLJLQJ�RYHULJH�JRHGHUHQGLY�LQG GLY�LQG 3URGXFWLH�YDQ�HQHUJLH�GRRU�GH�LQGXVWULH��:..�GLY�LQG GLY�LQG *HEUXLN�YDQ�EHGULMIVNDQWRUHQGLY�LQG GLY�LQG $IYDOZDWHU]XLYHULQJ�GRRU�GH�LQGXVWULH
GLY�LQG %RGHPVDQHULQJ�RS�HLJHQ�WHUUHLQ
5DIILQDGHULMHQ6%,
�� 6%,
�� 2PVFKULMYLQJ
������ ��� 5DIILQDGHULMHQ������ ��� 2S��HQ�RYHUVODJ�YDQ�UXZH�ROLH
(QHUJLHVHFWRU6%,
�� 6%,
�� 2PVFKULMYLQJ
����� ��������� :LQQLQJ�YDQ�HQHUJLHKRXGHQGH�GHOIVWRIIHQ�� ���� 7XUIZLQQLQJ�� �� $DUGROLH��HQ�JDVZLQQLQJ
� ������� $DUGROLH�� HQ� VWHHQNRROYHUZHUNHQGH� LQGXVWULH�� EHZHUNLQJYDQ� VSOLMW�� HQ� NZHHNVWRIIHQ� �H[FOXVLHI� YHUYDDUGLJLQJ� YDQFRNHVRYHQSURGXFWHQ��6%,����������� ������ $DUGROLHYHUZHUNLQJ��H[FOXVLHI�DDUGROLHUDIILQDJH�
���� ���� %HZHUNLQJ�YDQ�VSOLMW��HQ�NZHHNVWRIIHQ�� ���H[���� 3URGXFWLH�HQ�GLVWULEXWLH�YDQ�HOHNWULFLWHLW��DDUGJDV��VWRRP�HQZDUPZDWHU�� ��� (OHNWULFLWHLW� SURGXFHUHQGH� EHGULMYHQ� �LQFOXVLHI� WUDQVSRUW

HOHNWULFLWHLW��GRRU�GH�6(3��� �� 'LVWULEXWLH�YDQ�HOHNWULFLWHLW�HQ�GHUJHOLMNH��XLWSDQGLJ��WRW�DDQGH�ZRQLQJ��� �� 3URGXFWLH�:..�GRRU�GLVWULEXWLHEHGULMYHQ��GHFHQWUDOH�:..�
�� �� 3URGXFWLH�:..�GRRU�HOHNWULFLWHLWVFHQWUDOHV��FHQWUDOH�:..���� 7UDQVSRUW� YDQ� ROLH� HQ� JDV� GRRU� OHLGLQJHQ� �H[FOXVLHIWUDQVSRUW�YDQ�QLHW�HQHUJLHGUDJHUV�
'HWDLOKDQGHO6%,
�� 6%,
�� 2PVFKULMYLQJ
�������� 5HSDUDWLH�YDQ�FRQVXPHQWHQDUWLNHOHQ�HQ�KDQGHO�� �������� +DQGHO� LQ� HQ� UHSDUDWLH� YDQ� DXWR
V� HQ� PRWRUILHWVHQ�EHQ]LQHVHUYLFHVWDWLRQV
�� �������� *URRWKDQGHO�HQ�KDQGHOVEHPLGGHOLQJ��H[FOXVLHI�LQ�DXWR
V�HQPRWRUILHWVHQ��� �������� 'HWDLOKDQGHO� HQ� UHSDUDWLH� WHQ� EHKRHYH� YDQ� SDUWLFXOLHUHQ�H[FOXVLHI�LQ�DXWR
V��PRWRUILHWVHQ�HQ�PRWRUEUDQGVWRIIHQ�
9HUNHHU�HQ�9HUYRHU6%,
�� 6%,
�� 2PVFKULMYLQJ
�� ����� 9HUYRHU�RYHU�ODQG
��� �� 9HUYRHU�SHU�VSRRU��� �� 9HUYRHU�RYHU�GH�ZHJ�������� � 3HUVRQHQYHUYRHU�RYHU�GH�ZHJ���� � *RHGHUHQYHUYRHU�RYHU�GH�ZHJ
GLY � *HEUXLN�RYHULJH�PRELHOH�EURQQHQ�� �� *HEUXLN� YDQ� PRELHOH� ZHUNWXLJHQ� ELM� GH� SURGXFWLH� YDQODQGERXZ�SURGXFWHQ�� �� *HEUXLN�YDQ�PRELHOH�ZHUNWXLJHQ�ELM�GH�ERVERXZ
GLY�LQG� GLY�LQG� *HEUXLN�YDQ�PRELHOH�ZHUNWXLJHQ�GRRU�GH�LQGXVWULH�� ����� *HEUXLN�YDQ�PRELHOH�ZHUNWXLJHQ�LQ�GH�ERXZ
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GLY � *HEUXLN� RYHULJH� PRELHOH� ZHUNWXLJHQ� �LQFOXVLHI� LQJHERXZHQ���� ���� *HEUXLN� YDQ� SLMSOHLGLQJHQ� YRRU� YHUYRHU� �H[FOXVLHIGLVWULEXWLH�YDQ�HQHUJLH�GUDJHUV�HQHUJLHVHFWRU�HQ�ZDWHU�WHQ
EHKRHYH�YDQ�GULQNZDWHUYRRU]LHQLQJ���GULQNZDWHUEHGULMYHQ��� ����� 9HUYRHU�RYHU�ZDWHU��� �� *HEUXLN�]HHVFKHSHQ��� �� *HEUXLN�ELQQHQVFKHSHQ

�� �� 9HUYRHU�GRRU�GH�OXFKW
&RQVXPHQWHQ6%,
�� 6%,
�� 2PVFKULMYLQJ
� � *HEUXLN�YDQ�ZRQLQJHQ� � 5XLPWHYHUZDUPLQJ� � *HEUXLN�DDUGJDV��VWRRP�HQ�ZDUP�ZDWHU� � 2YHULJH� ELQQHQPLOLHX� �UDGRQ�� HPLVVLHV� OHLGLQJHQ� LQ

ZRQLQJHQ�HQ�GHUJHOLMNH��([FOXVLHI�HOHNWULFLWHLWVYHUEUXLN�HQHUJLHVHFWRU��6%,�(����� � *HEUXLN�SURGXFWHQ� � +HW�KRXGHQ�YDQ�KXLVGLHUHQ��UHFUHDWLHI�
�� �� 9HUULFKWHQ� YDQ� SDUWLFXOLHUH� KXLVKRXGHOLMNH� GLHQVWHQ�%HMDDUGHQKXL]HQ� HQ� GHUJHOLMNH� YDOOHQ� RQGHU³JH]RQGKHLGV��HQ�ZHO]LMQV]RUJ´��6%,
�������
%RXZ6%,
�� 6%,
�� 2PVFKULMYLQJ
�� �� :LQQLQJ�YDQ�QLHW�HQHUJLHKRXGHQGH�GHOIVWRIIHQ�� ������� :LQQLQJ� YDQ� ]DQG�� JULQG�� NOHL�� HQ� GHUJHOLMNH�� H[FOXVLHI

ZLQQLQJ�YDQ�]RXW��6%,������� ����� %RXZQLMYHUKHLG�HQ�ERXZLQVWDOODWLHEHGULMYHQ��� �� %RXZULMS� PDNHQ� YDQ� WHUUHLQHQ�� LQFOXVLHI� VORSHQ� HQJURQGYHU]HW��� �� %XUJHUOLMNH�HQ�XWLOLWHLWVERXZ��JURQG���ZDWHU��HQ�ZHJHQERXZ
�H[FOXVLHI�JURQGYHU]HW��LQFOXVLHI�DDQOHJ�YDQ�ULROHULQJ���� �� $IZHUNHQ�YDQ�JHERXZHQ��� �� %RXZLQVWDOODWLH��� 9HUKXXU� YDQ� ERXZ�� HQ�VORRSPDFKLQHV�� DOOHHQ� LQGLHQ�PHW
EHGLHQHQG�SHUVRQHHO��H[FOXVLHI�HPLVVLHV�GRRU�JHEUXLN�YDQPRELHOH�YRHUWXLJHQ��!�YHUNHHU�HQ�YHUYRHU�

$IYDOYHUZLMGHULQJVEHGULMYHQ6%,
�� 6%,
�� 2PVFKULMYLQJ
�� � 9RRUEHUHLGHQ�WRW�UHF\FOLQJ��� � 9RRUEHUHLGHQ�WRW�UHF\FOLQJ�YDQ�PHWDDODIYDO��� � 9RRUEHUHLGHQ� WRW� UHF\FOLQJ� YDQ� DIYDO� �H[FOXVLHI

PHWDDODIYDO���RQGHU�PHHU�SXLQEUHNHULM������ ���� $IYDOLQ]DPHOLQJ��H[FOXVLHI�DIYDOZDWHU������� ���� $IYDOEHKDQGHOLQJ��H[FOXVLHI�DIYDOZDWHU������� ���� &RPSRVWHULQJ
������ ���� 6WRUWHQ��LQFOXVLHI�VOLE������� ���� 9HUEUDQGHQ������ � :..�WRHSDVVLQJ�ELM�DIYDOYHUZLMGHULQJVEHGULMYHQ
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'ULQNZDWHUEHGULMYHQ6%,
�� 6%,
�� 2PVFKULMYLQJ
�� ��� :LQQLQJ� HQ� GLVWULEXWLH� YDQ� ZDWHU� �'LVWULEXWLH� YRRU� ]RYHUXLWSDQGLJ��WRW�DDQ�GH�ZRQLQJ��
5LROHULQJ�HQ�:DWHU]XLYHULQJVLQVWDOODWLHV6%,
�� 6%,
�� 2PVFKULMYLQJ
������ ���� $IYDOZDWHULQ]DPHOLQJ� HQ� �EHKDQGHOLQJ� �RQGHU� PHHU$IYDOZDWHUEHKDQGHOLQJ�DINRPVWLJ�YDQ�NDOYHUPHVWHULMHQ��1LHW�PHHQHPHQ�LQGXVWULsOH�ZDWHU]XLYHULQJ�
5HVHDUFKLQVWHOOLQJHQ6%,
�� 6%,
�� 2PVFKULMYLQJ
�� �� 2QGHUZLMV
���� � 8QLYHUVLWHLWHQ� �LQFOXVLHI� ODQGERXZRQGHU]RHNV�� HQRQGHUZLMVLQVWHOOLQJHQ�
+RUHFD��'LHQVWYHUOHQLQJ�HQ�2YHUKHLG6%,
�� 6%,
�� 2PVFKULMYLQJ
GLY�RY� GLY�RY� *HEUXLN�YDQ�NDQWRUHQ�� �� +RUHFD
�� �� /RJLHV���PDDOWLMGHQ��HQ�GUDQNYHUVWUHNNLQJ����� ����� 9HUYRHU��RSVODJ�HQ�FRPPXQLFDWLH
�� ����� 9HUYRHU� RYHU� ODQG� �H[FOXVLHI� JHEUXLN� �YUDFKW�DXWR
V�� WUHLQHQ�GHUJHOLMNH���� 7UDQVSRUW�PHW�OHLGLQJHQ

�H[FOXVLHI�WUDQVSRUW�HQHUJLHGUDJHUV�HQHUJLHVHFWRU�HQ�ZDWHUWHQ EHKRHYH� YDQ� GULQNZDWHUYRRU]LHQLQJGULQNZDWHUEHGULMYHQ��� ����� 9HUYRHU�RYHU�ZDWHU��H[FOXVLHI�JHEUXLN�VFKHSHQ�
��������������������������������������������������9HUYRHU�GRRU�GH�OXFKW��H[FOXVLHI�JHEUXLN�YOLHJWXLJHQ�HQGHUJHOLMNH��� ����� 'LHQVWYHUOHQLQJ�WHQ�EHKRHYH�YDQ�KHW�YHUYRHU��� ���� /DDG���ORV��HQ�RYHUVODJDFWLYLWHLWHQ�HQ�RSVODJ���������������������������������� 2YHULJH� GLHQVWYHUOHQLQJ� WHQ� EHKRHYH� YDQ� KHW� YHUYRHU

Q�H�J���� ��� 5HLVRUJDQLVDWLH� HQ� �EHPLGGHOLQJ�� LQIRUPDWLHYHUVWUHNNLQJRS KHW�JHELHG�YDQ�WRHULVPH��� ��� ([SHGLWHXUV�� FDUJRGRRUV� HQ� EHYUDFKWHUV�� ZHJLQJ� HQ
PHWLQJ�H[FOXVLHI� JHEUXLN� YDQ� YHUYRHUPLGGHOHQ�� 9HUNHHU� HQ9HUYRHU��� �� 3RVW�HQ�WHOHFRPPXQLFDWLH

��� ���� 3RVW�� HQ� NRHULHUVGLHQVWHQ� �H[FOXVLHI� JHEUXLN� YDQYHUYRHUPLGGHOHQ��9HUNHHU�HQ�9HUYRHU���� ���� 7HOHFRPPXQLFDWLH����� ����� )LQDQFLsOH�LQVWHOOLQJHQ
�� �� )LQDQFLsOH� LQVWHOOLQJHQ� �H[FOXVLHI� YHU]HNHULQJVZH]HQ� HQSHQVLRHQIRQGVHQ��� �� 9HU]HNHULQJVZH]HQ� HQ� SHQVLRHQIRQGVHQ� �H[FOXVLHIYHUSOLFKWH�VRFLDOH�YHU]HNHULQJHQ�
�� ����� $FWLYLWHLWHQ� WHQ� EHKRHYH� YDQ� RI� YHUZDQW� DDQ� ILQDQFLsOHGLHQVWHQ����� GLY 9HUKXXU� YDQ� HQ� KDQGHO� LQ� RQURHUHQG� JRHG�� YHUKXXUYDQ�URHUHQGH�JRHGHUHQ�HQ�]DNHOLMNH�GLHQVWYHUOHQLQJ
�� �� 9HUKXXU�YDQ�HQ�KDQGHO�LQ�RQURHUHQG�JRHG
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�� �������� 9HUKXXU� YDQ� WUDQVSRUWPLGGHOHQ��PDFKLQHV� HQ� ZHUNWXLJHQ]RQGHU� EHGLHQHQG� SHUVRQHHO� HQ� YDQ� RYHULJH� URHUHQGH
JRHGHUHQ�� �� &RPSXWHUVHUYLFH�� HQ� LQIRUPDWLHWHFKQRORJLHEXUHDX
V� HQGHUJHOLMNH�� ��� 6SHXU��HQ�RQWZLNNHOLQJVZHUN

������ RQGHU� PHHU� 6SHXU�� HQ� RQWZLNNHOLQJVZHUN� RS� KHW� JHELHGYDQ�ODQGERXZ�HQ�YLVVHULM�� ��������� 2YHULJH�]DNHOLMNH�GLHQVWYHUOHQLQJ������ RQGHU�PHHU�.HXULQJ�HQ�FRQWUROH�YDQ�DJUDULVFKH�SURGXFWHQ
HQ�YRHGLQJVPLGGHOHQ������ RQGHU� PHHU� 9HLOLQJHQ� YDQ� ODQG��� WXLQERXZ�� HQYLVVHULMSURGXFWHQ�� �� 2SHQEDDU� EHVWXXU�� RYHUKHLGVGLHQVWHQ� HQ� YHUSOLFKWHVRFLDOH�YHU]HNHULQJHQ�� ����� *H]RQGKHLGV��HQ�ZHO]LMQV]RUJ

��� ��� RQGHU�PHHU�YHWHULQDLUH�GLHQVWHQ������ ��� RQGHU�PHHU�EHMDDUGHQWHKXL]HQ�� �� 7RHULVPH�HQ�UHFUHDWLH
�� �� &XOWXXU��VSRUW�HQ�UHFUHDWLH� � 9ULMH� UHFUHDWLH� �([FOXVLHI� UHLVRUJDQLVDWLHV� HQ� GHUJHOLMNH�6%,������GLY GLY 2YHULJH�VHFWRUHQ
�� �������� :HUNJHYHUV�� HQ� ZHUNQHPHUV�� HQ� EHURHSVRUJDQLVDWLHV�OHYHQVEHVFKRXZHOLMNH�HQ�SROLWLHNH�RUJDQLVDWLHV�RYHULJH�LGHsOH�RUJDQLVDWLHV�HQ�GHUJHOLMNH
�� GLY 2YHULJH�GLHQVWYHUOHQLQJ�RQGHU�PHHU�FKHPLVFKH�ZDVVHULMHQ�� ��� ([WUD�WHUULWRULDOH�OLFKDPHQ�HQ�RUJDQLVDWLHV
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$QQH[�( 6SHFLILF�&2� HPLVVLRQ�IDFWRUV�IRU�WKH�FROOHFWLYH�VHFWRUV
7DEOH�(�� 6SHFLILF�DYHUDJH�&2� HPLVVLRQV�IRU�WKH�FROOHFWLYH�VHFWRUV

&DUERQ�FRQWHQW
�

&DORULILF�YDOXH
*-�WRQ

(PLVVLRQ�IDFWRU
JUDP�&2��NJ�RU��P

�
(PLVVLRQ�IDFWRU
NJ�&2��*-&RDO

+RXVHKROGV �� ���� ���� ���0HWDOV�LQGXVWU\ �� ���� ���� ���2WKHU�DFWLYLWLHV� �� ���� ���� ��&RNH �� ���� ���� ���
3HWURFRNH �� ���� ���� ���%URZQ�FRDO �� ���� ���� ���:RRG ���� ���� ���+RXVHKROG�ZDVWH ���� ��� ��
3HWURO�� �� ���� ���� ��'LHVHO�� �� ���� ���� ��3HWUROHXP �� ���� ���� ��+�%�2��, �� ���� ���� ��
+�%�2��,, �� ���� ���� ��+HDY\�IXHO�RLO �� ���� ���� ��1DWXUDO�JDV �� ����� ���� ��/3*�� �� ���� ���� ��&RNH�RYHQ�JDV ���� ��� ��
*HQHUDO�UHILQHU\�JDV ���� ���� ��&KHPLFDO�UHVLGXDO�JDV ����� ���� ��%ODVW�IXUQDFH�JDV ���

VRXUFH��:LHOHPDQ�������� LQFOXGLQJ�HOHFWULFLW\�FRPSDQLHV�'DWD�KDYH�EHHQ�REWDLQHG�LQ�FRRSHUDWLRQ�ZLWK�&%6��(&1��(=��5,90��88��712��9520��

���)RU�GRPHVWLF�PRELOH�VRXUFHV�WKH�&2��HPLVVLRQ�IDFWRUV�DUH�GHWHUPLQHG�WR���ILJXUHV�������IRU�SHWURO�������IRU�GLHVHO�DQG������IRU
/3*�
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$QQH[�) 7(03(5$785(�&255(&7,21�0(7+2'�)25�1$785$/�*$6&2168037,21

$ VLJQLILFDQW�SDUW�RI� WKH�HQHUJ\�FRQVXPSWLRQ� LQ� WKH�1HWKHUODQGV�LV�XVHG� IRU�VSDFH�KHDWLQJ�'HVSLWH� WKH�PRGHUDWH�VHD�FOLPDWH�� WKH�HQHUJ\�FRQVXPSWLRQ� LQ�FROG�ZLQWHUV� LV�VXEVWDQWLDOO\KLJKHU� WKDQ� LQ� PLOG� ZLQWHUV�� OHDGLQJ� WR� D� GLVWXUEDQFH� LQ� WKH� &2� WUHQG� RI� XS� WR� ���� )RUGRPHVWLF�SROLF\�SXUSRVHV��KRZHYHU�� LW� LV�GHVLUDEOH� WR�VHSDUDWH� WKHVH�FOLPDWLF�GLVWXUEDQFHV
IURP� IOXFWXDWLRQV� LQ� &2� HPLVVLRQV� GXH� WR� RWKHU� FDXVHV� OLNH� HFRQRPLF� GHYHORSPHQWV�HIILFLHQF\� LPSURYHPHQWV� DQG� SROLF\�PHDVXUHV�� 7KHUHIRUH�� LQ� RUGHU� WR� HQDEOH� DQ� DFFXUDWHPRQLWRULQJ�RI� WKH�HIIHFWLYHQHVV� RI� SROLF\� LQVWUXPHQWV�� WKH�1HWKHUODQGV
�&2� HPLVVLRQV�DUHFRUUHFWHG� IRU� RXWVLGH� WHPSHUDWXUH� YDULDWLRQV� XVLQJ� D� PHWKRG� RXWOLQHG� EHORZ�� )RU� RWKHUJUHHQKRXVH�JDVHV��WKH�FRQWULEXWLRQ�IURP�HQHUJ\�FRQVXPSWLRQ�LV�PXFK�OHVV�WKDQ�LQ�WKH�FDVH
RI�&2�� WKH�XQFHUWDLQW\�RI�HPLVVLRQ�HVWLPDWHV�IRU�WKHVH�JDVHV� LV�DOVR�PXFK�ODUJHU� WKDQ� IRU&2�� 7KHUHIRUH�QR�WHPSHUDWXUH�FRUUHFWLRQ�LV�FDUULHG�RXW�IRU�QRQ�&2� JDVHV��7KH�FDOFXODWLRQLV�GHVFULEHG�LQ�GHWDLO�EHORZ�
�� /LPLWDWLRQ�WR�QDWXUDO�JDV
1HDUO\�DOO�WKH�VSDFH�KHDWLQJ�LQ�WKH�1HWKHUODQGV�LV�GRQH�ZLWK�QDWXUDO�JDV��7KXV��RQO\�QDWXUDOJDV FRQVXPSWLRQ�LV�FRUUHFWHG�IRU�RXWVLGH�WHPSHUDWXUH�YDULDWLRQV�
�� &RUUHFWLRQ�IRUPXOD
7KH� WHPSHUDWXUH� FRUUHFWLRQ� UHTXLUHV� WZR� PXOWLSOLFDWLRQ� IDFWRUV�� RQH� IRU� HDFK� HFRQRPLFVHFWRU�
� WKH�+HDWLQJ�'HJUHH�'D\��+''��FRUUHFWLRQ�IDFWRU�*7

� WKH�VHFWRU�VSHFLILF�DSSOLFDWLRQ�IDFWRU�76�
7KH�WRWDO�FRUUHFWLRQ�IDFWRU� IRU�JDV�FRQVXPSWLRQ�LQ�VSDFH�KHDWLQJ�RI�D�VHFWRU�6� LQ�\HDU�7� LV
FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�+''�FRUUHFWLRQ�IDFWRU�*7 LQ�\HDU�7�E\�WKH�VHFWRUDO�DSSOLFDWLRQIDFWRU�76� 7R�JLYH�FRUUHFWHG�HQHUJ\�FRQVXPSWLRQ�DV�

*DV�FRQVXPSWLRQ��\HDU�7��VHFWRU�6�FRUUHFWHG�� *DV�FRQVXPSWLRQ��\HDU�7��VHFWRU�6�XQFRUUHFWHG�
�*7�
 76

7KH�+HDWLQ�'HJUHH�'D\�FRUUHFWLRQ�IDFWRU�IRU�D�VSHFLILF�\HDU�LV�GHILQHG�DV�WKH�UDWLR�RI�WKH
QXPEHU�RI�+HDWLQJ�'HJUHH�'D\V� �+''V��RI�D� µQRUPDO¶� \HDU� �GHILQHG�DV�D����\HDU�PRYLQJDYHUDJH��L�H��WKH�+''�DYHUDJH�RI�WKH�QXPEHU�RI�+''�RI�WKH�SUHYLRXV����\HDUV��WR�WKH�DFWXDO
QXPEHU�RI�+''�LQ�WKH�\HDU�IRU�ZKLFK�WKH�FRUUHFWLRQ�IDFWRU�LV�FDOFXODWHG��)RU�D�UHODWLYHO\�ZDUP\HDU� �L�H��FRPSDUHG� WR� WKH�SUHYLRXV���� \HDUV��� WKH�+''�FRUUHFWLRQ� IDFWRU� LV� ODUJHU� WKDQ���6XEVHTXHQWO\�� HQHUJ\� FRQVXPSWLRQ� DQG� UHODWHG� HPLVVLRQV� DUH� LQFUHDVHG� WR� DUULYH� DW� WKH
WHPSHUDWXUH�FRUUHFWHG�YDOXHV� >VR�FDOOHG� µDGGLWLRQ� IDFWRU¶�  � ����+''�FRUUHFWLRQ� IDFWRU��!��@�7KH�FDOFXODWHG�QXPEHUV�RI�+''V�RI�D�µQRUPDO¶�\HDU�DUH�SUHVHQWHG�LQ�7DEOH�%���IRU�WKH�SHULRG
����������
���&DOFXODWLRQ�RI�+HDWLQJ�'HJUHH�'D\V
7KH� QXPEHU� RI� +HDWLQJ� 'HJUHH� 'D\V� �+''� GDLO\� LV� FDOFXODWHG� XQLIRUPO\� IRU� WKH
1HWKHUODQGV� DV� D� ZKROH� RQ� WKH� EDVLV� RI� WKH� WHPSHUDWXUH� UHFRUG� RI� RQH� FHQWUDOO\� ORFDWHGVWDWLRQ�� 'H %LOW�� 7KXV�� QR� UHJLRQDO� FDOFXODWLRQV� DUH� FDUULHG� RXW�� ,QGRRU� VSDFH� KHDWLQJ� LV
DVVXPHG�WR�WDNH�SODFH�ZKHQ�RXWGRRU�WHPSHUDWXUHV�DUH�EHORZ�����&��7KH�QXPEHU�RI�+''V
IRU�D�VSHFLILF�GD\�LV�GHILQHG�DV�WKH�QXPEHU�RI�GHJUHHV�&HOVLXV�RI�WKH�PHDQ�GDLO\�WHPSHUDWXUHEHORZ�WKH�����&�WKUHVKROG��,I��IRU�H[DPSOH��WKH�PHDQ�GDLO\�WHPSHUDWXUH�IRU�D�VSHFLILF�GD\�LV����&��WKH�QXPEHU�RI�+''V�IRU�WKDW�GD\�LV������� ����)RU�D�QRUPDO�\HDU�WKH�WRWDO�QXPEHU�RI+''�LV�DERXW�������IRU�D�FDOHQGDU�\HDU�ZLWK�UHODWLYHO\�FROG�ZLQWHU�PRQWKV��LW� LV�KLJKHU��H�J�
����� LQ� ������ DQG� IRU� \HDUV�ZLWK� UHODWLYHO\� ZDUP�ZLQWHU�PRQWKV�� LW� LV� ORZHU� �H�J�� ����� LQ�������7KH�WRWDO�DQQXDO�QXPEHU�RI�+''V�LV�FDOFXODWHG�E\�(QHUJLH1HG�XVLQJ�GDWD�RQ�PHDQGDLO\� WHPSHUDWXUH�SURYLGHG�E\� WKH�5R\DO�1HWKHUODQGV�0HWHRURORJLFDO� ,QVWLWXWH� �.10,�� �VHH7DEOH�)����
)RU�WKH�VDNH�RI�VLPSOLFLW\��XQZHLJKWHG�+''V�DUH�XVHG�� L�H��ZKHQ�GDLO\�PHDQ�WHPSHUDWXUHVDUH�WKH�VDPH��QR�FRUUHFWLRQ�LV�FDUULHG�RXW�RI�WKH�REVHUYHG�GLIIHUHQFH�LQ�FRQVXPHU�EHKDYLRXURI�OHVV�GDLO\�IXHO�FRQVXPSWLRQ�IRU�VSDFH�KHDWLQJ�LQ�DXWXPQ�DQG�VSULQJ�FRPSDUHG�ZLWK�GDLO\
FRQVXPSWLRQ� LQ�ZLQWHU�PRQWKV��7KLV�KDV�WKH�DGYDQWDJH� WKDW�FDOFXODWLRQV�FDQ�EH�SHUIRUPHG
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RQ� WKH� EDVLV� RI� WRWDO� DQQXDO�� LQ� SUHIHUHQFH� WR� PRQWKO\�� ILJXUHV� IRU� ERWK� +''� DQG� JDVFRQVXPSWLRQ�
7DEOH�)����$QQXDO�QXPEHU�RI�+HDWLQJ�'HJUHH�'D\��+''������\HDU�PRYLQJ�DYHUDJH�IRU�QRUPDO�QXPEHU�RI�+''VDQG�WKH�+''�FRUUHFWLRQ�IDFWRU�IRU�WKH�SHULRG�����������EDVHG�RQ�ZHDWKHU�VWDWLVWLFV�IRU�'H�%LOW

<HDU $FWXDOQXPEHURI�+''
���\HDUµQRUPDO¶+''

+''�FRUUHFWLRQIDFWRU <HDU $FWXDOQXPEHURI�+''
���\HDUµQRUPDO¶+''

+''FRUUHFWLRQIDFWRU
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����
���� ���� ���� ����� ���� ���� ���� �����

6RXUFH��(QHUJLH1HG��������SHUV��FRPP���DQG�ZZZ�HQHUJLHQHG�QO

�� 'HILQLWLRQ�RI�QRUPDO�+HDWLQJ�'HJUHH�'D\V
7KH�QXPEHU�RI�+''�IRU�D�µQRUPDO¶�\HDU�7�LV�GHILQHG�DV�WKH�DYHUDJH�QXPEHU�RI�+''V�RI�WKHSUHYLRXV����\HDUV��7KLV����\HDU�PRYLQJ�DYHUDJH�KDV�EHHQ�VHOHFWHG�LQ�SUHIHUHQFH�WR�D�IL[HG
UHIHUHQFH�\HDU��H�J�� WKH����\HDU�DYHUDJH�RI� WKH�SHULRG������������ WR�EH�DEOH� WR�DFFRXQW� �DQG�WKXV�WR�FRUUHFW���IRU�WUHQGV�LQ�GDLO\�WHPSHUDWXUHV��L�H��FDXVHG�E\�FOLPDWLF�FKDQJHV��
&RPSDUHG� WR� WKLV�PRYLQJ�DYHUDJH�� ZLQWHUV� LQ� WKH�1HWKHUODQGV� KDYH� LQ� UHFHQW� \HDUV� EHHQJHWWLQJ� PLOGHU�� )URP� ����� WR� ����� DQG� ����� WR� ����� HDFK� ZLQWHU� ZDV� PLOGHU� WKDQ� WKHDYHUDJH�RI�WKH�SUHYLRXV����\HDUV��WKXV�PDNLQJ�WKH�+''�FRUUHFWLRQ�IDFWRU�!��IRU�WKHVH�\HDUV�
7KH� ZLQWHU� RI� ����� ZDV� UHODWLYHO\� FROG�� 7KH� PRYLQJ� ���\HDU� DYHUDJH� QXPEHU� RI� +''VGHFUHDVHG�E\�������IURP�������WR������EHWZHHQ������DQG������QRW�RQO\�DV�D�UHVXOW�E\�WKHUHODWLYHO\� PLOG� ZLQWHUV� RI� UHFHQW� \HDUV� VKLIWLQJ� LQWR� WKH� ���\HDU� DYHUDJH�� EXW� DOVR� GXH� WRVKLIWLQJ�IURP�WKH�PRYLQJ�DYHUDJH�RI�FROG�ZLQWHUV��H�J��WKRVH�RI�����������
�� )UDFWLRQ�RI�HQHUJ\�FRQVXPSWLRQ�XVHG�IRU�VSDFH�KHDWLQJ
7KH�DSSOLFDWLRQ�IDFWRU�IRU�D�VSHFLILF�VHFWRU��H�J��UHVLGHQWLDO�GZHOOLQJV�RU�WKH�VHUYLFH�VHFWRU��LVGHILQHG�DV� WKH� IUDFWLRQ�RI� IXHO� FRQVXPSWLRQ�RI� WKH�VSDFH�KHDWLQJ�VHFWRU�� 7KLV� IUDFWLRQ� KDV
EHHQ� GHULYHG� IURP� GDWD� SURYLGHG� E\� WKH�0LQLVWU\� RI� (FRQRPLF� $IIDLUV� IRU� ����� DQG� �����+RZHYHU�� WKH� DSSOLFDWLRQ� IDFWRU�PD\� FKDQJH� LQ� WKH� FRXUVH� RI� WLPH� GXH� WR� WKH� LQFUHDVLQJQXPEHU� RI� GZHOOLQJV� WR� ZKLFK� LQVXODWLRQ� PHDVXUHV� DUH� DSSOLHG� DQG� WR� LQFUHDVLQJ� RUGHFUHDVLQJ�DPRXQWV�RI�IXHO�XVHG�IRU�RWKHU�DSSOLFDWLRQV�WKDQ�VSDFH�KHDWLQJ��H�J��FRRNLQJ�DQG
KRW�ZDWHU�VXSSO\�IRU�VKRZHUV�DQG�EDWKV���,Q�WKH�UHVLGHQWLDO�VHFWRU�WKH�VSDFH�KHDWLQJ�VKDUH�LQWRWDO�JDV�FRQVXPSWLRQ�KDV�DOVR�EHHQ�REVHUYHG� WR�GHFUHDVH�� IURP����� LQ������ WR����� LQ������7KHUHIRUH�DQ�DSSOLFDWLRQ�IDFWRU�KDV�EHHQ�FDOFXODWHG�IRU�WKLV�VHFWRU�E\�(QHUJLH1HG�RQDQ DQQXDO�EDVLV�DQG�DQQXDOO\�UHSRUWHG�LQ�LWV�µ0RQLWRULQJ�UHSRUW�RI�JDV�FRQVXPSWLRQ�RI�VPDOO
XVHUV¶�>%$.@��(QHUJLH1HG���������VHH�7DEOH�)�����2WKHU�VHFWRUV�XVH�IL[HG�DSSOLFDWLRQ�IDFWRUVSURYLGHG�E\�WKH�0LQLVWU\�RI�(FRQRPLF�$IIDLUV��VHH�7DEOH�)�����:LHOHPDQ��������
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7DEOH�)����6HFWRUDO�DSSOLFDWLRQ�IDFWRUV
6HFWRU $SSOLFDWLRQ�IDFWRU
$JULFXOWXUH �����
&RPPHUFLDO�DQG�SXEOLF�VHUYLFHV �����,QGXVWU\��DYHUDJH� ����
%DVLF�LQGXVWU\ ����/LJKW��LQGXVWU\ ����(QHUJ\ ����

6RXUFH��(=��&%6

7DEOH�)�����$SSOLFDWLRQ�IDFWRUV�IRU�GZHOOLQJV�IRU�WKH�\HDUV�����������DQG����������
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

5HVLGHQWLDO�VHFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
VRXUFH��(QHUJLH1HG�����������

�� ([DPSOH�FDOFXODWLRQ�RI�WHPSHUDWXUH�FRUUHFWLRQ�LQ�����
$V�DQ�H[DPSOH� LQ�7DEOH�)��� WKH�FDOFXODWLRQ�RI� WKH� WHPSHUDWXUH� FRUUHFWLRQ� RI� VHFWRUDO�&2�HPLVVLRQV� IRU������KDV�EHHQ�VXPPDULVHG�� ,Q�DGGLWLRQ��7DEOH�)���SUHVHQWV� WKH�YDULDWLRQ�RI
WKLV�FRUUHFWLRQ�RYHU�WKH�ODVW�WHQ�\HDUV��VKRZLQJ�WKDW�LQ�WKLV�SHULRG�D�GLIIHUHQFH�XS�WR����0WRQRFFXUV�EHWZHHQ�WKH�PD[LPXP�DQG�WKH�PLQLPXP�FRUUHFWLRQ�

7DEOH�)��� ([DPSOH� RI� WHPSHUDWXUH� FRUUHFWLRQ� RI� HQHUJ\� FRQVXPSWLRQ� DQG� &2� HPLVVLRQV� LQ� ����� �XVLQJ� DQHPLVVLRQ�IDFWRU�IRU�&2� IURP�QDWXUDO�JDV�RI�������0WRQ�3-�
$ % & '  % 
��&��� (  ' 
�$ )  �������
��(

6HFWRU *DVFRQVXPSWLRQXQFRUUHFWHG�>3-@
$SSOLFDWLRQIDFWRU +''FRUUHFWLRQIDFWRU

$GGLWLRQIDFWRU &RUUHFWLRQ�RIJDV�FRQVXPS�WLRQ�>3-@
&RUUHFWLRQ�RI&2� HPLVVLRQV>0WRQ@

$JULFXOWXUH ��� ����� ����� ����� � ���� � ����,QGXVWU\ ��� ���� ����� ����� � ���� � ����6HUYLFHV ��� ����� ����� ����� � ���� � ����
(QHUJ\�VHFWRU ��� ���� ����� ����� � ��� � ����5HVLGHQWLDOV ��� ���� ����� ����� � ���� � ����7RWDO ���� � ����� � ����
6RXUFH��6SDNPDQ�HW� DO�� ��������3OHDVH� QRWH� WKDW� GXH� WR� HOLPLQDWLRQ�RI� WKH� VWDWLVWLFDO� GLIIHUHQFHV� LQ� WKH� HQHUJ\
EDODQFHV�JDV�FRQVXPSWLRQ�ILJXUHV��DQG�WKXV�&2� UHODWHG�WHPSHUDWXUH�FRUUHFWLRQ��KDV�FKDQJHG�VRPHZKDW�

7DEOH�)����7HPSHUDWXUH�FRUUHFWLRQ�RI�FDUERQ�GLR[LGH�HPLVVLRQV�SHU�VHFWRU������������*J�
6RXUFH�FDWHJRU\ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

�$�D (QHUJ\�VHFWRU ��� ��� ��� ��� ��� ��� ���� ������ ��� ��� ��� ��
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