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6XPPDU\��3K\VLFDO�LQSXW�RXWSXW�WDEOHV��3,27��HQMR\HG�D�FHUWDLQ�SRSXODULW\�LQ�
WKH�����
V�DQG�EHJLQQLQJ�RI�WKH�PLOOHQQLXP��7KH�HPSLULFDO�ZRUN�ZDV�IROORZHG�
E\� DUWLFOHV� RQ� 3,27� PRGHOOLQJ� DQG� DSSOLFDWLRQV�� +RZHYHU�� GHVSLWH� WKH�
SRWHQWLDO� EHQHILWV� IRU� HQYLURQPHQWDO� HFRQRPLFV�� WKHUH� VHHPV� WR� EH� QR� ODUJH�
VFDOH�SXVK�WR�SURGXFH�3,27�DW�1DWLRQDO�6WDWLVWLFDO�,QVWLWXWHV�RU�HOVHZKHUH���

7KLV� SDSHU� SURYLGHV� DQ� RYHUYLHZ� RI� WKH� OLWHUDWXUH� RQ� SK\VLFDO� DFFRXQWV�
�3K\VLFDO� VXSSO\� DQG� XVH� WDEOHV� �3687�� DQG� 3K\VLFDO� LQSXW�RXWSXW� WDEOHV�
�3,27����$�UXGLPHQWDU\�3687�IRU� WKH�1HWKHUODQGV�IRU� WKH�\HDU������LV�DOVR�
SUHVHQWHG�DV�DQ�LOOXVWUDWLRQ���

:H� FRQFOXGH� WKDW� PRPHQWXP� KDV� EHHQ� ORVW� EHFDXVH� WKH� OLWHUDWXUH� KDV�
JHQHUDWHG� WRR� IHZ� �RU�YLVLEOH��DSSOLFDWLRQV� WKDW� MXVWLI\� WKH� ODUJH� LQYHVWPHQWV�
ZKLFK�DUH�LQYROYHG�LQ�WKH�SURGXFWLRQ�RI�D�3,27��7KH�SDSHU�SURSRVHV�D�QXPEHU�
RI� GLUHFWLRQV� IRU� IXWXUH� UHVHDUFK� ZKLFK� FRXOG� KHOS� WR�PDNH� WKH� 3,27�PRUH�
UHOHYDQW�DQG�FRVW�HIIHFWLYH���

��

.H\ZRUGV�� 3K\VLFDO� VXSSO\� DQG� XVH� WDEOHV� �3687��� 3K\VLFDO� LQSXW�RXWSXW�
WDEOHV� �3,27��� 0DWHULDO� IORZ� DFFRXQWV� �0)$��� UHF\FOLQJ�� HPLVVLRQV�� ZDVWH��
UHVLGXDOV��QDWXUDO�UHVRXUFHV���
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��� ,QWURGXFWLRQ�

0DQ\�RI�WKH�PRVW�VHULRXV�HQYLURQPHQWDO�DQG�UHVRXUFH�SUREOHPV�DUH�UHODWHG�WR�WKH�
H[WUDFWLRQ�DQG�HPLVVLRQ�RI�PDWHULDOV�DQG�VXEVWDQFHV��,QGXVWULDO�SURFHVVHV�UHTXLUH�
QRQ�UHQHZDEOH�UDZ�PDWHULDOV��VXFK�DV�PHWDO�RUHV�DQG�IRVVLO�IXHOV��ZKLFK�OHDGV�WR�
WKH�GHSOHWLRQ�RI�H[LVWLQJ�UHVRXUFH�VWRFNV��0RUHRYHU��H[FHVVLYH�XVH�RI�UHQHZDEOH�
UHVRXUFHV�� VXFK� DV� ZRRG� DQG� ILVK�� FDQ� OHDG� WR� D� FROODSVH� RI� HFRV\VWHPV� DQG�
H[WLQFWLRQ� RI� VSHFLHV�� $W� WKH� VDPH� WLPH�� WKH� XVH� RI� UHVRXUFHV� LQ� WKH� HFRQRP\�
UHVXOWV� LQ� ZDVWHV� DQG� HPLVVLRQV�� ZKLFK� FDXVH� HQYLURQPHQWDO� SUREOHPV� VXFK� DV�
JOREDO�ZDUPLQJ��DFLG�UDLQ��HXWURSKLFDWLRQ��DQG�WKH�GHSOHWLRQ�RI�WKH�R]RQH�OD\HU���

&ODULILFDWLRQ� RI� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� HFRQRP\� DQG� PDWHULDOV� IORZV� LV�
HVVHQWLDO� IRU� D� JRRG� XQGHUVWDQGLQJ� RI� HQYLURQPHQWDO� SUREOHPV� DQG� SROLFLHV� WR�
UHVROYH�WKHP��7KH�VWUXFWXUH�RI�DQ�HFRQRP\�FRQVLVWV�RI�GLIIHUHQW�HOHPHQWV��VXFK�DV�
WHFKQRORJ\�� VHFWRU� VWUXFWXUH�� FRQVXPSWLRQ� SDWWHUQV�� LQYHVWPHQWV�� LPSRUW� DQG�
H[SRUW�� (DFK� RI� WKHVH� LV� UHODWHG�� LQ� LWV� RZQ� ZD\�� WR� SK\VLFDO� IORZV� RI� UDZ�
PDWHULDOV��SURGXFWV�DQG�ZDVWHV���

)URP�D�PDFUR�HFRQRPLF�SHUVSHFWLYH� WKH�GLVFXVVLRQ�RQ�SK\VLFDO� IORZV�KDV�EHHQ�
GRPLQDWHG�E\�WKH�ILHOG�RI��HFRQRP\�ZLGH��PDWHULDO�IORZ�DFFRXQWLQJ��0)$���7KLV�
DSSURDFK�KDV�D�ORQJ�KLVWRU\�DQG�KDV�EHHQ�DSSOLHG�ZLGHO\��$GULDDQVH�HW�DO���������
:5,�� ������ (XURVWDW�� ������ $PDQQ� HW� DO��� ������� 0)$� SURYLGHV� GHWDLOHG�
LQIRUPDWLRQ� RQ� WKH� LPSRUW�� H[SRUW� DQG� H[WUDFWLRQ� RI� PDWHULDOV� DQG� JRRGV��
)XUWKHUPRUH�� WKHVH�ILJXUHV�DUH�DJJUHJDWHG�LQWR� LQGLFDWRUV�ZKLFK�DUH�GHVLJQHG�WR�
VHUYH� DV� PDFUR�HFRQRPLF� VXVWDLQDELOLW\� LQGLFDWRUV� �H�J�� 'RPHVWLF� 0DWHULDO�
&RQVXPSWLRQ�� '0&��� 7KHVH� LQGLFDWRUV� KDYH� UHFHLYHG� FULWLFLVP� EHFDXVH� WKH\�
DJJUHJDWH� DOO� PDWHULDOV�� LUUHVSHFWLYH� RI� HQYLURQPHQWDO� LPSDFWV�� RQ� WKH� EDVLV� RI�
ZHLJKW���2Q�WKH�RWKHU�KDQG�LW�PXVW�EH�VDLG�WKDW�WKHVH�LQGLFDWRUV�KDYH�EHHQ�DGRSWHG�
LQ�TXLWH�D�IHZ�SROLF\�IUDPHZRUNV����

0)$� GDWD� LV� YHU\� XVHIXO� EHFDXVH� LW� SURYLGHV� YHU\� GHWDLOHG� LQIRUPDWLRQ� RI� WKH�
SK\VLFDO�IORZV�UHODWHG�WR�LPSRUWV��H[SRUW�DQG�H[WUDFWLRQ��+RZHYHU��0)$�GRHV�QRW�
SURYLGH� LQIRUPDWLRQ� RQ� IORZV� VXFK� DV� WHFKQRORJ\�� HPLVVLRQV� DQG� FRQVXPSWLRQ��
7KHVH� DUH� LPSRUWDQW� DVSHFWV� LQ� XQGHUVWDQGLQJ� SK\VLFDO� IORZV�� DQG� WKH�
HQYLURQPHQWDO� SUREOHPV� WKDW� DUH� UHODWHG� WR� WKHP�� +HUH�� WKH� ILHOG� RI� SK\VLFDO�
LQSXW�RXWSXW�WDEOHV��3,27���ZKLFK�LV�VWURQJO\�UHODWHG�WR�0)$��FRPHV�LQWR�SOD\����

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

�� 1RWH� WKDW� PHWKRGV� KDYH� EHHQ� GHYHORSHG� WR� ZHLJK� 0)$� LQGLFDWRUV� EDVHG� RQ� WKH�

HQYLURQPHQWDO�GDPDJHV��YDQ�GHU�9RHW�HW�DO����������

��7KH�GHPDUFDWLRQ�RI�ZKHUH�3,27�VWDUWV�DQG�0)$�HQGV�LV�QRW�DOZD\V�DV�FOHDU�DV�LV�VXJJHVWHG�

KHUH��)RU�H[DPSOH��0)$�VWXGLHV�DOVR�SURYLGH�LQGXVWU\�EUHDNGRZQV��WKHUHE\�PRYLQJ�EH\RQG�
WKH�RULJLQDO�VFRSH�RI�WKH�HFRQRP\�ZLGH�0)$�DQG�WRZDUGV�WKH�3,27�IUDPHZRUN��2QH�PLJKW�

HYHQ� GHILQH� WKH� 3,27� DV� D� GHWDLOHG� 0)$�� )RU� WKH� VDNH� RI� FODULW\� ZH� KDYH� DGRSWHG� WKH�

³RULJLQDO´�GHILQLWLRQV��ZLWKRXW�ZLVKLQJ�WR�LJQRUH�WKH�IDFW�WKDW�WKHVH�WZR�ILHOGV�DUH�FRQYHUJLQJ���
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$�3,27�LV�WKH�SK\VLFDO�HTXLYDOHQW�RI�WKH�PRQHWDU\�LQSXW�RXWSXW�WDEOH��0,27��LQ�
WKH�1DWLRQDO�$FFRXQWV��$OO� IORZV�LQ� WKH�0,27�ZKLFK�FDQ�EH�PHDVXUHG�LQ�PDVV�
XQLWV�DUH�UHFRUGHG�DV�ZHOO�DV�WKH�PXOWLSOH�IORZV�ZKLFK�UHODWH�WKH�HFRQRP\�WR�WKH�
HQYLURQPHQW�� 6LQFH� WKH� 3,27� SURYLGHV� D� FRPSOHWH� RYHUYLHZ� RI� SK\VLFDO� IORZV�
ZKLFK�LV�FRQVLVWHQW�WR�WKH�0,27�LW�SURYLGHV�D�YDOXDEOH�VRXUFH�RI�LQIRUPDWLRQ�IRU�
HQYLURQPHQWDO�HFRQRPLF�PRGHOOLQJ���

3K\VLFDO�LQSXW�RXWSXW�WDEOHV��3,27��HQMR\HG�D�FHUWDLQ�GHJUHH�RI�SRSXODULW\�LQ�WKH�
����
V� DQG� EHJLQQLQJ� RI� WKH� PLOOHQQLXP�� 3,27� VWXGLHV� ZHUH� SURGXFHG� IRU�
'HQPDUN��*UDYJnUG�3HGHUVHQ��������0XODOLF���������(8��*LOMXP�DQG�+XEDFHN��
������+XEDFHN�DQG�*LOMXP���������*HUPDQ\��6WDKPHU�HW�DO���������6WDWLVWLVFKHV�
%XQGHVDPEW���������)LQODQG� �0lHQSll�DQG�0XXNNRQHQ��������0lHQSll��������
0lHQSll�� ������� ,WDO\� �1HEELD�� ������� WKH� 1HWKHUODQGV� �.RQLMQ� HW� DO��� ������
+RHNVWUD��������1HZ�=HDODQG��0F'RQDOG��������0F'RQDOG�DQG�3DWWHUVRQ��������
DQG�6SDLQ� �*DVFR�HW� DO��� �������7KLV�ZRUN�RQ� WKH�GDWD� DOVR� OHG� WR� DUWLFOHV�RQ�D�
YDULHW\�RI�PRGHOOLQJ�LVVXHV�FRQFHUQLQJ�WKH�3,27���1RWH�WKDW�D�VL]HDEOH�SRUWLRQ�RI�
WKHVH�SDSHUV�KDYH�GHDOW�ZLWK� WHFKQLFDO�PRGHOOLQJ�LVVXHV��ZKLOH�WKH�UHVW�SURYLGHV�
DSSOLFDWLRQV�WKDW�FRXOG�EH�XVHIXO�IURP�D�VFLHQWLILF�RU�SROLF\�SHUVSHFWLYH���

0RVW� RI� WKH� 3,27V�ZHUH� SURGXFHG� IRU� ����� RU� D� \HDU� LQ� WKH�PLG� ��V�� 7R� RXU�
NQRZOHGJH� RQO\� 'HQPDUN� SURGXFHG� DQ� XSGDWH� IRU� ����� �0XODOLF�� �������
)XUWKHUPRUH��SK\VLFDO�DFFRXQWLQJ�KDV�IDLOHG�WR�VSUHDG�EH\RQG�WKH�FRXQWULHV�RI�WKH�
(XURSHDQ�8QLRQ��ZLWK�WKH�H[FHSWLRQ�RI�WKH�ZRUN�LQ�1HZ�=HDODQG��6R�GHVSLWH�DOO�
WKH�SRWHQWLDO�EHQHILWV�WKH�3,27V�KDV�QRW�EHFRPH�D�VWDQGDUG�SURGXFW�RI�1DWLRQDO�
6WDWLVWLFDO�,QVWLWXWHV��16,��RU�RWKHU�LQVWLWXWHV���:K\�LV�WKLV�VR"��

7KLV�LV�D�GLIILFXOW�TXHVWLRQ�WR�DQVZHU��+RZHYHU��LW�VHHPV�LQFRQWURYHUWLEOH�WKDW�DQ�
LPSRUWDQW�IDFWRU�LV�WKH�ODUJH�LQYHVWPHQW�ZKLFK�LV�UHTXLUHG�WR�SURGXFH�D�3,27��,Q�D�
VHWWLQJ� RI� EXGJHW� FXWV� DW�1DWLRQDO� 6WDWLVWLFDO� ,QVWLWXWHV� �16,�� LW�ZLOO� QHHG� WR� EH�
FOHDU�WKDW�WKH�EHQHILWV�MXVWLI\�WKH�FRVWV��,Q�JHQHUDO�WHUPV�RQH�PLJKW�DUJXH�WKDW�WKLV�
FRVW�EHQHILW�DQDO\VLV�IRU�3,27V�KDV�QRW�EHHQ�VXIILFLHQWO\�SRVLWLYH�VR�IDU��7RR�IHZ�
DSSOLFDWLRQV�KDYH�EHHQ�GHYHORSHG��RU�DUH�YLVLEOH��WKDW�KDYH�LQFUHDVHG�WKH�GHPDQG�
IRU�D�UHJXODU�SURGXFWLRQ�RI�SK\VLFDO�DFFRXQWV���

,Q�WKLV�SDSHU�ZH�ZLOO�GHVFULEH�WKH�VWUXFWXUH�DQG�XVHV�RI�WKH�3,27��$�UXGLPHQWDU\�
3687�IRU������IRU�WKH�1HWKHUODQGV�LV�SURGXFHG�DV�DQ�LOOXVWUDWLRQ��+RZHYHU��PRUH�
LPSRUWDQWO\�ZH�ZLOO�VXJJHVW�D�FRXSOH�RI�GLUHFWLRQV�IRU�IXWXUH�UHVHDUFK�VR�WKDW�WKH�
3,27�FDQ�DJDLQ�JHQHUDWH�HQWKXVLDVP�LQ�WKH�HQYLURQPHQWDO�HFRQRPLF�DQG�QDWLRQDO�

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

��.RQLMQ�HW�DO���������.RQLMQ�HW�DO���������6WUDVVHUW��������'DQLHOV�DQG�0RRUH��������6WUDVVHUW��������

+XEDFHN�DQG�*LOMXP��������*LOMXP�DQG�+XEDFHN��������6XK������D��6XK������E��:HLV]�DQG�'XFKLQ��

������'LHW]HQEDFKHU��������'LHW]HQEDFKHU�HW�DO���������*DVFR�HW�DO��������+RHNVWUD��������:HLGHPD�HW�

DO��������+RHNVWUD�DQG�YDQ�GHQ�%HUJK��������6FKRHU��������:HLV]��������6XK�������YDULRXV�FKDSWHUV���
DQG�;X�DQG�=KDQJ��������

��0)$�LV�IDU�PRUH�VXFFHVVIXO�LQ�WKLV�UHVSHFW��0DQ\�16,¶V�LQ�(XURSH�KDYH�VWDUWHG�WR�SURGXFH�

WKHVH�ILJXUHV��
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DFFRXQWLQJ� FRPPXQLW\�� :H� DOVR� H[SORUH� ZD\V� LQ� ZKLFK� WKH� 3,27� FDQ� EH�
SURGXFHG�PRUH�FRVW�HIILFLHQWO\��

7KH�RUJDQL]DWLRQ�RI� WKLV� SDSHU� LV� DV� IROORZV�� ,Q� VHFWLRQV� ����� WKH�PRQHWDU\� VXSSO\�
DQG�XVH�WDEOHV��0687���PRQHWDU\�LQSXW�RXWSXW�WDEOHV��0,27���SK\VLFDO�VXSSO\�DQG�
XVH� WDEOHV� �3687�� DQG� SK\VLFDO� LQSXW�RXWSXW� WDEOHV� �3,27�� DUH� LQWURGXFHG�
UHVSHFWLYHO\��$�³TXLFN�DQG�GLUW\´�3687�IRU�WKH�1HWKHUODQGV�IRU������LV�GHVFULEHG�LQ�
VHFWLRQ����,Q�VHFWLRQ���WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�3,27V�DUH�GLVFXVVHG��,Q�
WKH�ODVW�VHFWLRQ����VXJJHVWLRQV�DUH�PDGH�IRU�IXWXUH�ZRUN�LQ�WKLV�ILHOG���
�

��� 0RQHWDU\�VXSSO\�DQG�XVH�WDEOHV��0687��

7KH�SURGXFWLRQ�DFFRXQWV�RI�WKH�1DWLRQDO�DFFRXQWV�SURYLGH�DQ�RYHUYLHZ�RI�SURGXFWLRQ�
DQG�FRQVXPSWLRQ� LQ� DQ�HFRQRP\��7KLV� LV�XVXDOO\�GRQH�XVLQJ�PRQHWDU\� VXSSO\�DQG�
XVH� WDEOHV� RU� PRQHWDU\� LQSXW�RXWSXW� WDEOHV�� 0687V� DUH� SUHIHUDEOH� IURP� DQ�
DFFRXQWLQJ� VWDQGSRLQW�ZKLOH� D�0,27� LV� UHTXLUHG� IRU� LQSXW�RXWSXW�PRGHOOLQJ�� 7KLV�
ZRUN�ZDV� RI� FRXUVH�SLRQHHUHG�E\�1REHO�3UL]H�ZLQQHU�:DVVLO\�/HRQWLHI� �/HRQWLHI��
����������������������

7KH� µ6\VWHP� RI� 1DWLRQDO� $FFRXQWV¶� �61$�� KDQGERRN� UHFRPPHQGV� XVLQJ� 0687�
UDWKHU�WKDQ�0,27�DV�WKH�VWDWLVWLFDO�EDVLV�IRU�WKH�SURGXFWLRQ�DFFRXQWV�RI�WKH�1DWLRQDO�
$FFRXQWV��81���������������������7KH�UHDVRQ�LV�WKDW�0687�DUH�EHWWHU�VXLWHG�WR�WKH�
VRXUFH� VWDWLVWLFV� EHFDXVH� WKLV� VWDWLVWLFDO� IUDPHZRUN� KDV� DQ� LQGXVWU\�E\�FRPPRGLW\�
VWUXFWXUH�� $Q�0687� LV� DOVR� FDSDEOH� RI� UHJLVWHULQJ�PXOWLSOH� SURGXFWV� IRU� D� VLQJOH�
LQGXVWU\�� 2Q� WKH� RWKHU� KDQG� D� 0,27� KDV� D� V\PPHWULFDO� FODVVLILFDWLRQV� VWUXFWXUH�
ZKLFK�LV�QRW�VXLWHG�DV�ZHOO�WR�WKH�VRXUFH�GDWD��1HYHUWKHOHVV��WKH�V\PPHWULFDO�QDWXUH�
RI�WKH�0,27�PHDQV�WKDW�LW�LV�IDU�PRUH�XVHIXO�IURP�D�PRGHOOLQJ�SHUVSHFWLYH���

,Q� WKLV� VHFWLRQ�� WKH� 0687� LV� LQWURGXFHG� ZKLOH� LQ� WKH� QH[W� VHFWLRQ� WKH� 0,27� LV�
GLVFXVVHG��$�PRQHWDU\� VXSSO\� WDEOH� LV� VKRZQ� LQ�7DEOH� ��� ,W� UHFRUGV� DOO� JRRGV� DQG�
VHUYLFHV� WKDW� DUH� SURGXFHG� E\� LQGXVWULHV� �PDWUL[�9����� )XUWKHUPRUH�� WKH� LPSRUWV� RI�
JRRGV�DQG�VHUYLFHV�DUH�UHFRUGHG�LQ�PDWUL[�1��7KH�WRWDO�VXSSO\�RI�HDFK�FRPPRGLW\�LV�
UHFRUGHG� LQ�EDVLF� SULFHV�DQG� LV� HTXDO� WR�9�ÂL���1ÂL��7KH� WRWDO� VXSSO\� LQ�SXUFKDVHU�
SULFHV� �T�� LV� HTXDO� WR� WKH� YDOXH� LQ� EDVLF� SULFHV� SOXV� WKH� SURGXFW� UHODWHG� WD[HV� OHVV�
VXEVLGLHV�DQG�WKH�WUDGH�DQG�WUDQVSRUW�PDUJLQV�� �9�ÂL���1ÂL���7ÂL���0ÂL���7KH�WRWDO�
YDOXH�RI�WKH�SURGXFWV�PDGH�LQ�HDFK�LQGXVWU\�LV�UHFRUGHG�LQ�YHFWRU�J�� �9ÂL�����

7DEOH���VKRZV�D�PRQHWDU\�XVH�WDEOH�ZKLFK�UHFRUGV�WKH�XVH�RI�FRPPRGLWLHV��8��DQG�
SULPDU\�LQSXWV��.��E\�HDFK�LQGXVWU\��DV�ZHOO�DV�WKH�FRQVXPSWLRQ�RI�FRPPRGLWLHV�E\�
H[SRUWV� �;�� DQG� RWKHU� ILQDO� GHPDQG� FDWHJRULHV� �<��� 7KH�PRQHWDU\� RXWSXW� YDOXH� RI�
FRPPRGLWLHV� LV� UHFRUGHG� LQ� YHFWRU�T� � �8ÂL���;ÂL���<ÂL��� WKH� WRWDO� XVH� RI� SULPDU\�

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

��&DSLWDO�OHWWHUV�GHQRWH�PDWULFHV�ZKLOH�ORZHUFDVH�OHWWHUV�UHIHU�WR�YHFWRUV��%ROG�IRQW�LV�XVHG�IRU�SK\VLFDO�

YDULDEOHV� WKURXJKRXW� WKLV� UHSRUW�� ZKLOH� QRUPDO� IRQW� LQGLFDWHV� PRQHWDU\� YDOXHV�� 9HFWRU� L� GHQRWHV� D�
VXPPDWLRQ�YHFWRU��
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LQSXWV� LQ� YHFWRU� N� � �.ÂL��� ZKLOH� YHFWRU�J� � �8�ÂL� ��.�ÂL�� GHQRWHV� WKH� WRWDO� LQSXWV�
UHTXLUHG�E\�HDFK�LQGXVWU\���
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2I� FRXUVH�� WKHUH� LV� D� EDODQFLQJ� UHVWULFWLRQ�� 7KLV� PHDQV� WKDW� FRPPRGLW\� �T�� DQG�
LQGXVWU\� WRWDOV� �J�� KDYH� WR� EH� HTXDO� LQ� ERWK� WDEOHV�� 7KH� EDODQFH� HTXDWLRQV� DUH�
SURYLGHG�LQ�HTXDWLRQV���DQG����

��

&RPPRGLW\�EDODQFH��HXUR�� T<L;L8L1LL9 =++=+′ � ����

,QGXVWU\�EDODQFH��HXUR�� J.L8L9L ′=′+′=′′ � ����

�

0687� DUH� FRQVWUXFWHG� XVLQJ� LQIRUPDWLRQ� IURP� D� YDULHW\� RI� VRXUFHV�� VXFK� DV�
SURGXFWLRQ� VWDWLVWLFV�� LQWHUQDWLRQDO� WUDGH� VWDWLVWLFV�� ODERXU� VWDWLVWLFV�� LQYHVWPHQW�
VWDWLVWLFV�DQG�EXGJHW�VXUYH\V��,Q�WKH�FRQVWUXFWLRQ�SURFHVV��WKH�EDODQFLQJ�UHVWULFWLRQV�
IRUFH�FRPSDULVRQ�DQG�DGMXVWPHQW�RI�WKH�GDWD��([SHUW�RSLQLRQV�RQ�WKH�UHODWLYH�TXDOLW\�
RI� WKH�GLIIHUHQW�GDWD�VRXUFHV��DV�ZHOO�DV�PDWKHPDWLFDO� WHFKQLTXHV�DUH�XVHG�WR�PDNH�
WKHVH�EDODQFLQJ�DGMXVWPHQWV���
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��� 0RQHWDU\�LQSXW�RXWSXW�WDEOHV��0,27��

0687�DUH�EHWWHU�IRU�DFFRXQWLQJ�SXUSRVHV�ZKLOH�0,27�DUH�QHHGHG�IRU�PRGHOOLQJ��6R�
KRZ�LV�D�0,27�SURGXFHG"�$�VLPSOH�DQVZHU�WR�WKLV�TXHVWLRQ�LV�SURYLGHG�LQ�)LJXUH����
%DVLFDOO\��0687�FDQ�EH�FRQYHUWHG�LQWR�D�0,27��7KH�UHVXOW�LV�D�WDEOH�ZKLFK�LV�YHU\�
VLPLODU�WR�WKH�XVH�WDEOH�H[FHSW�WKDW�LW�KDV�D�V\PPHWULFDO�VWUXFWXUH��VHH�7DEOH�����,W�FDQ�
HLWKHU� KDYH� LQGXVWU\�E\�LQGXVWU\� RU� FRPPRGLW\�E\�FRPPRGLW\� GLPHQVLRQV��� 1RWH�
WKDW� DOO� YDULDEOHV� KDYH� WKH� VDPH�PHDQLQJ� DV� LQ� WKH�0687��2QH�QHZ�YDULDEOH�� WKH�
LQWHUPHGLDWH�LQSXW�PDWUL[�=��LV�LQWURGXFHG���

7KH�0,27� LV� SURGXFHG� E\� PDNLQJ� DVVXPSWLRQV� DERXW� WKH� WHFKQRORJLFDO� RU� VDOHV�
VWUXFWXUH� RI� WKH� HFRQRP\�� XVLQJ� DGGLWLRQDO� VWDWLVWLFDO� LQIRUPDWLRQ� RU� WKURXJK�
PDWKHPDWLFDO� SURFHGXUHV� �VHH� $OPRQ�� ������� )RU� PRUH� LQIRUPDWLRQ� RQ� WKH�
SURGXFWLRQ�RI�0,27�IURP�0687�VHH�.RQLMQ����������������
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�� ,W� LV� EH\RQG� WKH� VFRSH� RI� WKLV� SDSHU� WR� GLVFXVV� WKH� DFWLYLW\�E\�DFWLYLW\� LQSXW�RXWSXW� WDEOH�

ZKLFK�SURYLGHV�D�0,27�ZKLFK�DGKHUHV�EHVW�WR�LQSXW�RXWSXW�PRGHOOLQJ�DVVXPSWLRQV��.RQLMQ��
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6XSSO\�WDEOH�

�
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8VH�WDEOH�

,QSXW�RXWSXW�WDEOH�

$VVXPSWLRQV�

6WDWLVWLFDO�SURFHGXUH�

0DWKHPDWLFDO�SURFHGXUH�



� ��

�

7KH�EDODQFLQJ�UHVWULFWLRQV�RI�WKH�0,27�DUH�YHU\�VLPLODU�WR�WKRVH�RI�WKH�0687��VHH�
HTXDWLRQV�����7KH�URZ�DQG�FROXPQ�WRWDOV�FDQ�EH�HLWKHU�WKH�LQGXVWU\��J��RU�FRPPRGLW\�
WRWDOV��T��GHSHQGLQJ�RQ�WKH�W\SH�RI�LQSXW�RXWSXW�WDEOH�ZKLFK�LV�SURGXFHG���

��

%DODQFH��HXUR�� JRUTL.L1L=<L(L=L =′+′+′=++ � ����

��� 3K\VLFDO�VXSSO\�DQG�XVH�WDEOHV��3687��

7KH�0687�DQG�0,27�DUH� LQ�PRQHWDU\�YDOXHV��+RZHYHU�� WKH�DFFRXQWLQJ�V\VWHP�LV�
YDOLG� IRU�RWKHU�XQLWV�RI�PHDVXUHPHQW� DV�ZHOO��7KLV�SDSHU� H[SORUHV�SK\VLFDO� VXSSO\�
DQG�XVH�WDEOHV��3687��DQG�SK\VLFDO�LQSXW�RXWSXW�WDEOHV��3,27��ZKLFK�DUH�PHDVXUHG�
LQ�PDVV�XQLWV��7KLV�VHFWLRQ�GHDOV�ZLWK�WKH�IRUPHU�W\SH�RI�SK\VLFDO�DFFRXQW���

7KH�SK\VLFDO�VXSSO\�WDEOH�UHFRUGV�WKH�SK\VLFDO�RXWSXWV�RI�LQGXVWULHV��7KHVH�LQFOXGH�
DOO�SK\VLFDO� FRPPRGLWLHV� DQG� UHVLGXDOV��ZKHWKHU� WKH\�KDYH�HFRQRPLF�YDOXH�RU�QRW��
7DEOH� �� VKRZV� VXFK� D� SK\VLFDO� VXSSO\� WDEOH�� 7KH� WRWDO� SK\VLFDO� RXWSXW� RI� HDFK�
FRPPRGLW\� LV� JLYHQ�E\� YHFWRU�T� � �9�ÂL� ��1ÂL���ZKLOH� WKH� WRWDO� SK\VLFDO� RXWSXW� RI�
HDFK�LQGXVWU\� LV�HTXDO� WR�YHFWRU�J� � �9ÂL���:ÂL���(ÂL���7KH�GLIIHUHQFH�EHWZHHQ�WKH�
VXSSO\�RI�UHVLGXDOV�Z�� �:�ÂL��DQG�HPLVVLRQV�WR�QDWXUH�H�� �(�ÂL�� LV�WKDW�WKH�IRUPHU�
W\SH�RI�ZDVWH�E\�SURGXFWV�DUH�VXSSOLHG�WR�RU�SURFHVVHG�E\�RWKHU�LQGXVWULHV��ZKLOH�WKH�
ODWWHU�DUH�GLUHFWO\�HPLWWHG�WR�ZDWHU��VRLO��DLU�RU�ODQGILOOV��(PLVVLRQV�WR�QDWXUH�GR�QRW�
KDYH�D�PDUNHW�SULFH��DOWKRXJK�WKH\�PD\�UHSUHVHQW�D�VRFLDO�FRVW���ZKLOH�WKH�UHVLGXDOV�
VXSSOLHG�XVXDOO\�KDYH�D�SULFH��������

�

7DEOH����$�SK\VLFDO�VXSSO\�WDEOH�
�
� ,QGXVWULHV� ,PSRUWV� 7RWDO�
�
&RPPRGLWLHV�
�

�
9��

�
1�

�
T�

�
6XSSO\�RI�UHVLGXDOV�
�

�
:��

� �
Z�

�
(PLVVLRQV�WR�QDWXUH�

�
(��
�

� �
H�

7RWDO� J�� � �
�

�

7KH�SK\VLFDO�DQG�PRQHWDU\�VXSSO\�WDEOHV�GLIIHU�LQ�D�QXPEHU�RI�ZD\V��7KH�PRQHWDU\�
PDWUL[� 9�� LQFOXGHV� DOO� WUDQVDFWLRQV� RI� JRRGV� DQG� VHUYLFHV� LQ� WKH� HFRQRP\�� 7KH�
SK\VLFDO� LQGXVWULDO� SURGXFWLRQ� PDWUL[� 9�� RQO\� UHFRUGV� WKH� RXWSXW� RI� SK\VLFDO�
FRPPRGLWLHV��7KLV�PHDQV�WKDW�SK\VLFDO�JRRGV�DSSHDU�LQ�ERWK�WDEOHV��ZKLOH�VHUYLFHV��
ZKLFK�DUH�JHQHUDOO\�LQWDQJLEOH��DUH�RQO\�UHJLVWHUHG�LQ�WKH�PRQHWDU\�WDEOH��5HVLGXDOV�
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FDQ�VRPHWLPHV�OHDG�WR�FRVWV��VXFK�DV�FROOHFWLRQ��ODQGILOOLQJ�DQG�LQFLQHUDWLRQ�FKDUJHV��
7KHVH�FRVWV�DUH�UHFRUGHG�DV�VHUYLFHV�LQ�WKH�PRQHWDU\�XVH�WDEOHV��(FR�WD[HV��HPLVVLRQ�
FKDUJHV�RU�SHUPLWV�FRXOG�EH�UHFRUGHG�DV�SULPDU\�LQSXWV�LQ�WKH�XVH�WDEOH���

7KH� SK\VLFDO� XVH� WDEOH� UHFRUGV� WKH� SK\VLFDO� LQSXWV� RI� FRPPRGLWLHV�� UHVLGXDOV� DQG�
QDWXUDO�UHVRXUFHV��DV�VKRZQ�LQ�7DEOH�����7KH�SK\VLFDO�RXWSXW�RI�HDFK�FRPPRGLW\�LV�
UHFRUGHG�LQ�YHFWRU�T�� �8ÂL���(ÂL���<ÂL���WKH�XVH�RI�UHVLGXDOV�LQ�YHFWRU�U�� �5ÂL���WKH�
XVH�RI�QDWXUDO�UHVRXUFHV�LQ�YHFWRU�G�� �'ÂL���ZKLOH�YHFWRU�J�� �8�ÂL� ���5��L���'�ÂL��
UHFRUGV�WKH�PDVV�RI�SK\VLFDO�LQSXWV�SHU�LQGXVWU\��

�
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�
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7KH�PRQHWDU\�DQG�SK\VLFDO�XVH�WDEOHV�GLIIHU�LQ�VHYHUDO�ZD\V��6LPLODUO\�WR�WKH�VXSSO\�
WDEOHV�� WKH� PRQHWDU\� XVH� WDEOH� FRQWDLQV� LQIRUPDWLRQ� RQ� DOO� JRRGV� DQG� VHUYLFHV� LQ�
PDWULFHV�8�DQG�<��ZKLOH�WKH�SK\VLFDO�XVH�WDEOH�RQO\�LQFOXGHV�SK\VLFDO�FRPPRGLWLHV�
LQ�PDWULFHV�8� DQG�<�� )XUWKHUPRUH�� WKH� QRQ�LQGXVWULDO� LQSXWV� DUH� GLIIHUHQW�� SULPDU\�
LQSXWV�.� LQ� WKH�PRQHWDU\� XVH� WDEOH� DQG� QDWXUDO� UHVRXUFHV�'� LQ� WKH� SK\VLFDO� WDEOH��
,QGXVWULHV� UHTXLUH� SULPDU\� LQSXWV�� VXFK� DV� ODERU� DQG� FDSLWDO� JRRGV� GHSUHFLDWLRQ��
VRFLDO�FKDUJHV�DQG�SURILWV��1RQH�RI�WKHVH�DUH�UHFRUGHG�LQ�WKH�SK\VLFDO�XVH�WDEOH��2Q�
WKH�RWKHU�KDQG��QDWXUDO�UHVRXUFHV�DUH�QRW�UHFRUGHG�LQ�PRQHWDU\�XVH�WDEOHV��VLQFH�WKHVH�
DUH�VXSSOLHG�E\�QDWXUH��7KH�WDEOHV�UHFRUG�WKH�XVH�DQG�VXSSO\�RI�UHVLGXDOV��ZKLFK�DUH�
RI� FRXUVH� HTXDO�� U� �Z�� 7KH� 3687� KDV� YHU\� VLPLODU� EDODQFLQJ� UHVWULFWLRQV� ZKHQ�
FRPSDUHG�WR�WKH�0687��FRPSDUH�HTXDWLRQV���DQG���WR�HTXDWLRQV���DQG�����

�

&RPPRGLW\�EDODQFH��NJ� T<L;L8L1LL9 =++=+′ � ����

,QGXVWU\�EDODQFH��NJ�� J'L5L8L(L:L9L ′=′+′+′=′+′+′′ � ����

5HVLGXDO�EDODQFH��NJ�� UZ = � ����

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

��6WRFN�FKDQJHV�DUH�LJQRUHG�LQ�WKH�VXSSO\�DQG�XVH�WDEOHV�LQ�WKLV�VHFWLRQ��7KH�XVH�DQG�VXSSO\�RI�UHVLGXDOV�
E\� ILQDO� GHPDQG� FDWHJRULHV�� DV� ZHOO� DV� WKH� XVH� RI� QDWXUDO� UHVRXUFHV� E\� ILQDO� GHPDQG�� DUH� DOVR� QRW�

LQFOXGHG� LQ� WKH� WDEOHV�� 7KH� LPSRUWV� DQG� H[SRUWV� DUH� WKH� RQO\� WUDQVERXQGDU\� HOHPHQWV� LQ� WKH� 3687V�

SUHVHQWHG�KHUH��2WKHU�IORZV�VXFK�DV�WUDQVERXQGDU\�IORZV�LQ�ULYHUV�DUH�QRW�GLVFXVVHG�KHUH���
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��� 3K\VLFDO�LQSXW�RXWSXW�WDEOHV��3,27��

7KH� 3687� DUH� UHODWHG� WR� WKH� 3,27� LQ� D� YHU\� VLPLODU� IDVKLRQ� DV� WKH� UHODWLRQVKLS�
0687�0,27�ZKLFK�ZDV�GHVFULEHG� LQ�SDUDJUDSK����+RZHYHU�� WKLV� VHFWLRQ�ZLOO�QRW�
GHOYH� LQWR� WKH� SURGXFWLRQ� RI� 3,27� IURP� 3687�� 5DWKHU�� WKUHH� W\SHV� RI� 3,27� DUH�
SURSRVHG��7KH�IROORZLQJ�DVSHFWV�KDYH�EHHQ�RPLWWHG�IURP�WKH�3,27�WDEOHV��VR�WKDW�WKH�
GLVFXVVLRQ�LV�QRW�FRPSOLFDWHG�QHHGOHVVO\���

�� 7KH�WUDQVERXQGDU\�GLPHQVLRQ��LPSRUWV�DQG�H[SRUWV��KDV�EHHQ�GURSSHG���

�� )LQDO�GHPDQG�KDV�EHHQ�VSOLW�LQWR�WZR��LQYHVWPHQW��,��DQG�FRQVXPSWLRQ��&���
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7KH�VLPSOHVW�3,27��7\SH����LV�VKRZQ�LQ�WDEOH����1RWH�WKDW�WKH�RXWSXWV�RI�UHVLGXDOV��
HPLVVLRQV�DQG�VWRFN�FKDQJHV�DUH�UHFRUGHG�DV�QHJDWLYHV�LQ�WKH�FROXPQ��6LQFH�WKLV�LV�
VLPSO\�DQG�DFFRXQWLQJ�LGHQWLW\�WKH\�FRXOG�DOVR�KDYH�EHHQ�UHFRUGHG�LQ�WKH�URZV��1RWH�
WKDW�VRPH�PDWULFHV�PD\�KDYH�DOO�]HURV���

,Q� D� 3,27� RI� 7\SH� ��� LQWHUPHGLDWH� GHPDQG� LV� VSOLW� LQWR� WZR� VHSDUDWH� FDWHJRULHV��
VWUXFWXUDO�GHPDQG�DQG�DX[LOLDU\�GHPDQG��7KH�GLIIHUHQFH� OLHV� LQ� WKH�IXQFWLRQ�ZKLFK�
WKH� LQSXWV� KDYH� LQ� WKH� SURGXFWLRQ� SURFHVV�� ,Q� WKH� FDVH� RI� VWUXFWXUDO� LQSXWV�� WKH�
SK\VLFDO�LQSXW� LV�QHHGHG�IRU� WKH�SK\VLFDO�SURGXFW��(�J��6WHHO�SODWLQJ� LV�QHHGHG�DV�D�
VWUXFWXUDO�LQSXW�LQ�WKH�SURGXFWLRQ�RI�D�FDU��$X[LOLDU\�GHPDQG�UHIHUV�WR�SK\VLFDO�LQSXW�
ZKLFK�LV�XVHG�IRU�D�GLIIHUHQW�UHDVRQV�WKDQ�WKH�SK\VLFDO�VWUXFWXUH��(�J��IRVVLO�IXHOV�DUH�
PDWHULDO� LQSXWV�ZKLFK�DUH�XVXDOO\�XVHG� IRU� WKHLU�HQHUJHWLF� FRQWHQW��1RWH� WKDW�ZKHQ�
IRVVLO�IXHOV�DUH�XVHG�IRU�SURGXFWLRQ�RI�SODVWLFV��WKLV�LV�FODVVLILHG�DV�VWUXFWXUDO�GHPDQG����
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�

$OO� LQ� DOO� WKLV� PHDQV� WKDW� WKHUH� DUH� �� GLPHQVLRQV� �VWUXFWXUDO� GHPDQG�� DX[LOLDU\�
GHPDQG�DQG�LQYHVWPHQW��WR�WKH�SK\VLFDO�EDODQFH�RI�LQGXVWULHV���

7KH� PRVW� FRPSOHWH� 3,27� �7\SH� ��� DOVR� GLVWLQJXLVKHV� D� WKLUG� GLPHQVLRQ� RI� WKH�
SK\VLFDO�EDODQFH�� WKH�XQGHUO\LQJ�PDWHULDO� W\SHV��)RU�H[DPSOH�� LQ�3,27�7\SH��� WKH�
RXWSXW�RI�WKH�FDU�LQGXVWULHV�ZLOO�EH�WKH�PDVV�RI�FDUV��$�FDU�LV�KRZHYHU�PDGH�XS�RI�
VHYHUDO�PDWHULDOV��LURQ��SODVWLFV��ZRUG��UXEEHU��ZKLFK�FDQ�EH�GLVWLQJXLVKHG�LQ�3,27�
7\SH����$GGLWLRQDO�GDWD�RQ� WKH�FRQWHQW�RI�SURGXFWV�FOHDUO\�KDYH� WR�EH�DYDLODEOH� WR�
PDNH�WKLV�SRVVLEOH���

��� $�WHQWDWLYH�3687�IRU�WKH�1HWKHUODQGV������

$V�DQ�LOOXVWUDWLRQ�RI�SK\VLFDO�DFFRXQWLQJ�ZH�KDYH�SURGXFHG�D�WHQWDWLYH�3687�IRU�WKH�
1HWKHUODQGV�IRU�������7KLV�LV�YHU\�PXFK�D�³TXLFN�DQG�GLUW\´�HIIRUW�WR�VKRZ�ZKDW�WKH�
QXPEHUV�ORRN�OLNH�IRU�D�:HVWHUQ�FRXQWU\��,W� LV�KRZHYHU�DOVR�DLPHG�DW�UHJDLQLQJ�LQ�
KRXVH� H[SHULHQFH� EHFDXVH� 6WDWLVWLFV� 1HWKHUODQGV� ZLOO� SUREDEO\� VWDUW� D� SK\VLFDO�
DFFRXQWV�SURMHFW�LQ��������

7DEOH����DQG����VKRZ�WKH�PRQHWDU\�VXSSO\�DQG�XVH�WDEOH�UHVSHFWLYHO\�IRU�������7KH�
HFRQRP\�KDV�EHHQ�VSOLW� LQWR�IRXU�SDUWV��$JULFXOWXUH��PLQLQJ��LQGXVWU\�DQG�VHUYLFHV��
ZKLFK� DUH� UHOHYDQW� IRU� PDWHULDO� IORZV�� 1RWH� WKDW� WKH� PRQHWDU\� VRXUFH� GDWD� LV�
DYDLODEOH� DW� ���� LQGXVWULHV� E\� DERXW� ���� FRPPRGLWLHV�� $V� WKH� WDEOHV� VKRZV� WKH�
FRPPRGLW\�DQG�LQGXVWU\�WRWDOV�DUH�HTXDO�����

�

7DEOH�����0RQHWDU\�VXSSO\�WDEOH�IRU�WKH�1HWKHUODQGV������������PLOOLRQ�HXURV��

�� �� ,QGXVWULHV� ,PSRUWV�
357/6�
770� 7RWDO�

�� �� $JU�� 0LQ�� ,QG�� 6HUY�� �� �� ��
$JULFXOWXUDO��SU�� ��� �� �� �� ��� �� ���
0LQLQJ�SU�� �� ��� �� �� ��� �� ���
,QGXVWULDO�SU�� �� �� ���� ��� ���� ���� ����

&RPPRGLWLHV��

6HUYLFHV� �� �� ��� ���� ��� ����� ����
7RWDO� � ��� ��� ���� ���� ���� ��� �����
�

7DEOH�����0RQHWDU\�XVH�WDEOH�IRU�WKH�1HWKHUODQGV������������PLOOLRQ�HXURV��

�� �� ,QGXVWULHV� )LQDO�GHPDQG� 7RWDO�
�� �� $JU�� 0LQ�� ,QG�� 6HUY�� &RQV�� ([S�� ,QY�� �

$JULFXOWXUDO��SU�� �� �� ��� �� �� ��� �� ���
0LQLQJ�SU�� �� �� ��� �� �� ��� �� ���
,QGXVWULDO�SU�� �� �� ���� ��� ���� ���� ��� ����

&RPPRGLWLHV�

6HUYLFHV� �� �� ��� ���� ���� ��� ��� ����
9DOXH�DGGHG� � ��� ��� ���� ���� ��� �� ��� ����
7RWDO� � ��� ��� ���� ���� ���� ���� ���� �����
�
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7KH�'XWFK�V\VWHP�RI�HQYLURQPHQWDO�DFFRXQWV�LV�YHU\�HODERUDWH�ZKLFK�LV�ZK\�WKHUH�LV�
DOUHDG\� D� ORW� RI� VRXUFH� GDWD�ZKLFK� FDQ� EH� XVHG� IRU� WKH� 3687��7HQWDWLYH� SK\VLFDO�
VXSSO\�DQG�XVH�WDEOHV��7\SH����DUH�SUHVHQWHG�LQ�WDEOH����DQG����UHVSHFWLYHO\��1RWH�
WKDW� WKH� WDEOHV� VKRZ�RQO\��� LQGXVWULHV�DQG�FRPPRGLWLHV��ZKLOH� WKH� VRXUFH�GDWD�KDV�
DERXW�������LQGXVWULHV�DQG�PDQ\�VXEFDWHJRULHV�RI�ZDVWHV��QDWXUDO�UHVRXUFHV�HWF����

7KH� LPSRUWV� DQG� H[SRUWV� RI� JRRGV� DUH� SDUW� RI� WKH�0)$� VWDWLVWLFV� SURGXFHG�E\� WKH�
GHSDUWPHQW� RI� HQYLURQPHQWDO� DFFRXQWV�� 7KH\� DUH� EDVHG� RQ� FDOFXODWLRQV� RQ�
LQWHUQDWLRQDO� WUDGH� GDWD� ZKLFK� LQFOXGHV� SK\VLFDO� XQLWV� �DQG� WKHUHIRUH� SULFHV� SHU�
NLORJUDP�� �'HODKD\H� DQG�1RRWHERRP�� ������������ )XUWKHUPRUH�� WKH� H[WUDFWLRQ� RI�
QDWXUDO�UHVRXUFHV�IRU�WKH�0)$�DFFRXQWV�DUH�XVHG�IRU�WKH�SK\VLFDO�DPRXQW�RI�PLQHG�
IRVVLO�IXHOV��SDUWLFXODUO\�QDWXUDO�JDV�LQ�WKH�1HWKHUODQGV���2WKHU�GDWD�LV�GHULYHG�IURP�
WKH�DLU�HPLVVLRQ�DFFRXQWV��ZDVWH�DFFRXQWV��HQHUJ\�DFFRXQWV�DQG�WKH�ZDWHU�DFFRXQWV��
7KH�RWKHU�FRPSRQHQWV��IRU�ZKLFK�SK\VLFDO�GDWD�LV�QRW�DYDLODEOH��DUH�HVWLPDWHG�XVLQJ�
WKH�PRQHWDU\�YDOXHV�DQG�DSSURSULDWH�SULFHV�IURP�WKH�LPSRUW�DQG�H[SRUW�GDWD��

7KH�UHVXOWV�VKRZ�WKDW�WKHUH�LV�D�FRPPRGLW\�WRWDOV�GR�QRW�PDWFK��7KLV�FDQ�EH�UHVROYHG�
E\�DGMXVWLQJ�WKH�GDWD�XQWLO�WKH�WZR�FRPPRGLW\�WRWDOV�EDODQFH�LQ�D�VLPLODU�SURFHGXUH�
DV� LQ� WKH� UHJXODU� 0687�� 7KH� LQGXVWU\� WRWDOV� DUH� IDU� PRUH� ZRUULVRPH� WKDQ� WKH�
FRPPRGLW\�WRWDOV��7KLV�LV�WR�EH�H[SHFWHG�EHFDXVH�WKH�FROXPQV�RI�WKH�VXSSO\�DQG�XVH�
WDEOHV�UHSUHVHQW�WUDQVIRUPDWLYH�SURGXFWLRQ�SURFHVVHV�LQ�ZKLFK�VHYHUDO�LQSXWV�PD\�EH�
FRQYHUWHG�LQWR�VHYHUDO�RXWSXWV��$OVR�FDWHJRULHV�VXFK�DV�ZDWHU��ZKLFK�LV�RIWHQ�XVHG�LQ�
FRROLQJ��DOVR�KDYH�WR�EH�UHFRUGHG�FRQVLVWHQWO\�RQ�WKH�RXWSXW�VLGH��7KHVH��DQG�RWKHU�
SUREOHPV�VXFK�DV�ELRPDVV��ZLOO�KDYH�WR�EH�UHVROYHG�LQ�IXWXUH�SURMHFWV��

�

7DEOH�����7HQWDWLYH�SK\VLFDO�VXSSO\�WDEOH�IRU�WKH�1HWKHUODQGV�������PLOOLRQ�WRQQHV��

�� �� ,QGXVWULHV� ,PSRUWV� &RQV�� 7RWDO�
�� � $JU�� 0LQ�� ,QG�� 6HUY�� �� �� ��

$JULFXOWXUDO��SU�� ��� �� �� �� ��� �� ���
0LQLQJ�SU�� �� ���� �� �� ���� �� ����
,QGXVWULDO�SU�� �� �� ���� �� ���� �� ����

&RPPRGLWLHV�

6HUYLFHV� �� �� �� �� �� �� ��
6XSSO\�UHVLG��� :DVWH� �� �� ��� �� ��� �� ���
(PLVVLRQV� $LU�HPLVVLRQ� ��� �� ��� ���� �� ��� ����
7RWDO� �� ��� ���� ���� ���� ���� ��� ����
�

7DEOH�����7HQWDWLYH�SK\VLFDO�XVH�WDEOH�IRU�WKH�1HWKHUODQGV�������PLOOLRQ�WRQQHV��

�� �� ,QGXVWULHV� )LQDO�GHPDQG�� 7RWDO�
�� �� $JU�� 0LQ�� ,QG�� 6HUY�� &RQV�� ([S�� ,QY�� �

$JULFXOWXUDO��SU�� �� �� ��� �� �� ��� �� ���
0LQLQJ�SU�� �� �� ���� ��� �� ��� �� ����
,QGXVWULDO�SU�� ��� �� ���� ��� ��� ���� �� ����

&RPPRGLWLHV�

6HUYLFHV� �� �� �� �� �� �� �� ��
8VH�RI�UHVLG�� :DVWH� �� �� ��� ��� �� ��� �� ���

2UHV�IRVVLO�IXHOV� �� ���� �� �� �� �� �� ��5DZ��
PDWHULDOV� :DWHU� ���� �� ����� ������ ���� �� �� ������
7RWDO� �� ���� ���� ����� ������ ���� ���� �� ������
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'HVSLWH�WKH�IDFW�WKDW�WKH�3687�LV�QRW�\HW�EDODQFHG�WKH�WDEOHV�DOUHDG\�VKRZ�D�QXPEHU�
RI�GLIIHUHQFHV�LQ�WKH�SK\VLFDO�DQG�PRQHWDU\�HFRQRPLHV��,W�FOHDUO\�VKRZV�WKDW�VHUYLFHV�
SOD\� D� KXJH� UROH� LQ� HFRQRP\� �RXWSXW� RI� VHUYLFH� SURGXFWV� LV� ���� RI� WRWDO� RXWSXW��
ZKLOH� LW� EDUHO\� UHSUHVHQWV�DQ�RXWSXW�RI���PLOOLRQ� WRQQHV�RI�SURGXFWV��1HYHUWKHOHVV��
EHFDXVH� RI� WKH� DX[LOLDU\� GHPDQG� IRU� HQHUJ\� �SDUWLFXODUO\� LQ� WUDQVSRUW�� DQG� WKH�
SURFHVVLQJ� RI� ZDVWH�� WKH� VHUYLFHV� VHFWRU� GRHV� UHSUHVHQW� D� ODUJH� VKDUH� RI� WKH� DLU�
HPLVVLRQV������

$V�D�WHVW�RI�WKH�UHVXOWV�WKH�LPSOLFLW�SULFHV�KDYH�EHHQ�FDOFXODWHG�IRU�WKH�VXSSO\�DQG�XVH�
WDEOHV�LQ�7DEOHV����DQG�����,Q�WKH�SURFHVV�RI�UHFRQFLOLQJ�WKH�SK\VLFDO�WRWDOV��WKLV�GDWD�
FDQ�EH�XVHG� WR� FKHFN�ZKHUH� FRUUHFWLRQV� VKRXOG�EH�PDGH��+RZHYHU�� WKLV� VKRXOG�EH�
GRQH�DW�D�ORZHU�FRPPRGLW\�OHYHO�WKDQ�LV�SXEOLVKHG�KHUH���

��

7DEOH�����,PSOLFLW�SULFHV�LQ�WKH�VXSSO\�WDEOH�IRU�WKH�1HWKHUODQGV�������HXUR�SHU�NJ��

�� �� ,QGXVWULHV� ,PSRUWV� 7RWDO�
�� � $JU�� 0LQ�� ,QG�� 6HUY�� �� ��

$JULFXOWXUDO��SU�� ���� �� ���� ����� ���� ����
0LQLQJ�SU�� �� ���� ���� ���� ���� ����
,QGXVWULDO�SU�� ���� ����� ���� ���� ���� ����

&RPPRGLWLHV�

6HUYLFHV� ������ ����� ������ ������ ������ ������
�

7DEOH�����,PSOLFLW�SULFHV�LQ�WKH�XVH�WDEOH�IRU�WKH�1HWKHUODQGV�������HXUR�SHU�NJ��

�� �� ,QGXVWULHV� )LQDO�GHPDQG�� 7RWDO�
�� �� $JU�� 0LQ�� ,QG�� 6HUY�� &RQV�� ([S�� ,QY�� �

$JULFXOWXUDO��SU�� ���� �� ���� ���� ���� ���� ���� ����
0LQLQJ�SU�� ���� ���� ���� ���� ���� ���� ����� ����
,QGXVWULDO�SU�� ���� ���� ���� ���� ���� ���� ����� ����

&RPPRGLWLHV�

6HUYLFHV� ���� ����� ���� ���� ����� ���� ���� �����
1RWH��7KH�QHJDWLYH�SULFH�RI�PLQLQJ�SURGXFWV�LV�RI�FRXUVH�DQ�LVVXH�ZKLFK�QHHGV�WR�EH�UHVROYHG���

��� $GYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�SK\VLFDO�DFFRXQWV�

6R� IDU�� ZH� KDYH� RQO\� GLVFXVVHG� WKH� VWUXFWXUH� RI� WKH� 3687� DQG� 3,27� DQG� WKH�
OLWHUDWXUH��%XW�ZKDW� DUH� WKH� DGYDQWDJHV� DQG� RI� WKHVH� W\SHV� RI� DFFRXQWV"�7KHUH� DUH�
WKUHH�PDLQ�DGYDQWDJHV�WKDW�FDQ�EH�LGHQWLILHG����

��� ,QWHJUDWLRQ� RI� SK\VLFDO� GDWD�� 7KH� 3687� LV� WKH� LQWHJUDWLRQ� IUDPHZRUN� IRU� DOO�
SK\VLFDO�GDWD�IURP�HPLVVLRQ�LQYHQWRULHV��HQHUJ\�VWDWLVWLFV��ZDVWH�VWDWLVWLFV��ZDWHU�
VWDWLVWLFV� HWF�� ,W� LV� QRW� VXUSULVLQJ� WKDW� WKH� 6\VWHP� IRU� (QYLURQPHQWDO� DQG�
(FRQRPLF� $FFRXQWLQJ� �6(($�� XVHV� WKH� 3687� DV� D� FHQWUDO� DFFRXQW� IRU�
LQWHJUDWLRQ��6LPLODUO\�WR�WKH�0687��WKHVH�VRXUFHV�KDYH�WR�EH�UHFRQFLOHG�EHFDXVH�
WKH\� KDYH� WR� DGKHUH� WR� WKH� EDODQFLQJ� UHVWULFWLRQV�� ,Q� WKH� SURFHVV� RI� WKH�
FRQIURQWDWLRQ�RI�WKH�GDWD�GHFLVLRQV�ZLOO�EH�PDGH�DERXW�WKH�UHODWLYH�TXDOLW\�RI�WKH�
GDWD�VRXUFHV��ZKLFK�VKRXOG�LQ�SULQFLSOH�OHDG�WR�D�EHWWHU�VHW�RI�VWDWLVWLFV��1RWH�WKDW�
DV�WKH�3,27�EHFRPH�PRUH�FRPSOH[��IURP�7\SH���WR����WKH�QXPEHU�RI�EDODQFLQJ�
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UHVWULFWLRQV�LQFUHDVHV�DV�ZHOO�DV�WKH�NQRZOHGJH�UHTXLUHG�DERXW�WKH�WHFKQRORJLFDO�
SURFHVVHV��$VVXPLQJ�WKDW�WKH�QHFHVVDU\�GDWD�LV�DYDLODEOH��WKLV�PHDQV�WKDW�7\SH���
SHUIRUPV�EHVW�LQ�WKH�LQWHJUDWLRQ�RI�SK\VLFDO�GDWD���

��� ,PSURYHPHQW�RI�PRQHWDU\�VWDWLVWLFV��7KH�3687�SDUWO\�RYHUODS�ZLWK�WKH�SURGXFWV�
DQG�UHVLGXDOV�LQ�WKH�0687�ZKLFK�KDYH�DQ�HFRQRPLF�YDOXH��:KHQ�WKH�WZR�YDOXHV�
DUH�GLYLGHG�WKH�UHVXOW�LQ�D�SULFH�SHU�NLORJUDP��7KLV�SURYLGHV�H[WUD�GLPHQVLRQV�LQ�
WKH� EDODQFLQJ� SURFHVV� RI� WKH� 1DWLRQDO� DFFRXQWV�� ZKLFK� FDQ� OHDG� WR� TXDOLW\�
LPSURYHPHQWV�� 6RPHWLPHV� WKH� SK\VLFDO� GDWD� PD\� DOVR� VLPSO\� EH� EHWWHU�� )RU�
H[DPSOH��DW�WKH�'XWFK�1DWLRQDO�DFFRXQWV��WKH�HQHUJ\�FRPPRGLWLHV�LQ�WKH�0687�
DUH�HVWLPDWHG�XVLQJ�WKH�SK\VLFDO�GDWD�DXJPHQWHG�ZLWK�SULFH�LQIRUPDWLRQ�����

��� (QYLURQPHQWDO�HFRQRPLF� PRGHOOLQJ�� 7KH� DERYH� WZR� DGYDQWDJHV� DUH� RI� D�
VWDWLVWLFDO�QDWXUH��+RZHYHU��RQH�RI�WKH�PRVW�LPSRUWDQW�DGYDQWDJHV�LV�WKH�XVH�RI�
WKH�0,27�3,27�DV�D�GDWD�VRXUFH�IRU�HQYLURQPHQWDO�HFRQRPLF�PRGHOOLQJ��1RWH�
WKDW� XVH� RI� WKH� 3,27� IRU� HQYLURQPHQWDO� HFRQRPLF� PRGHOOLQJ� LQFUHDVHV� DV� WKH�
3,27�EHFRPHV�PRUH�FRPSOH[��IURP�7\SH���WR�����7\SH���FDQ�EH�XVHG�WR�DQDO\VH�
WKH�FKDQJHV�LQ�WKH�0)$�DJJUHJDWHV��7\SH���PDNHV�D�GLVWLQFWLRQ�RI�WKH�XVH�RI�WKH�
PDWHULDOV� LQ� VWUXFWXUDO� GHPDQG�� DX[LOLDU\� GHPDQG� DQG� LQYHVWPHQWV�� WKHUHE\�
SURYLGLQJ� LQIRUPDWLRQ� DERXW� WKH� XVHV� RI� PDWHULDOV� LQ� WKH� SURGXFWLRQ� SURFHVV��
7\SH���3,27V�PDNH�GLVWLQFWLRQV� EHWZHHQ� WKH�PDWHULDO� W\SHV� DQG� WKHUHE\� UDLVH�
WKH� SURVSHFW� RI� DQDO\VLQJ�PDWHULDO� VXEVWLWXWLRQ� DQG� WHFKQRORJLFDO� FKDQJHV� �VHH�
DOVR�+RHNVWUD�����������

2I� FRXUVH� WKHVH� DGYDQWDJHV� FRPH� DW� D� SULFH�� 7KH� GDWD� UHTXLUHPHQWV� DQG� FRVW� RI�
SURGXFLQJ�3,27V�DUH�ODUJH��$V�WKH�3,27�EHFRPHV�PRUH�FRPSOH[��WKH�GDWD�DQG�FRVW�
DOVR�LQFUHDVHV���

��� &RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV��

2Q�WKH�EDVLV�RI�RXU�VXUYH\�RI�WKH�OLWHUDWXUH�DQG�SK\VLFDO�DFFRXQWLQJ�VWXGLHV�LW�FDQ�EH�
FRQFOXGHG� WKDW� WKH� LQLWLDO� SRSXODULW\� RI� SK\VLFDO� DFFRXQWLQJ� LQ�(XURSHDQ� FRXQWULHV�
KDV�QRW�OHDG�WR�ODUJH�VFDOH�SURGXFWLRQ�RI�WKHVH�DFFRXQWV��0RGHOOLQJ�DSSOLFDWLRQV�KDYH�
DSSHDUHG� LQ� WKH� ODVW� GHFDGH� RU� VR�� EXW� DSSDUHQWO\� WKHVH� KDYH� EHHQ� LQVXIILFLHQW� WR�
FRQYLQFH�16,V��

,W� LV� VWULNLQJ� WKDW� DQ� DFFRXQWLQJ� V\VWHP� ZKLFK� SURYLGHV� DQ� LQWHJUDO� RYHUYLHZ� RI�
SK\VLFDO� IORZV� DQG� UHODWHG� HQYLURQPHQWDO� SUREOHPV�� DQG�ZKLFK� FDQ� EH� FRXSOHG� WR�
HFRQRPLF�GDWD�KDV�QRW�EHHQ�DGRSWHG�LQ�HQYLURQPHQWDO�HFRQRPLFV�RQ�D�ODUJHU�VFDOH��
7HFKQRORJLFDO�FKDQJH��PDWHULDO�VXEVWLWXWLRQ��VKLIWV�LQ�FRQVXPSWLRQ��WUDGH�DVSHFWV�DUH�
DOO�KLJKO\�UHOHYDQW�DVSHFWV�ZKLFK�FRXOG�EH�WDFNOHG�XVLQJ�3,27V���

,Q� JHQHUDO� ZH� FRQFOXGH� WKDW� LQ� D� FRVW�EHQHILW� DQDO\VLV�� WKH� OLWHUDWXUH� KDV� QRW� \HW�
FRQFOXVLYHO\�VKRZQ�WKDW�WKH�DGYDQWDJHV�DUH�VXIILFLHQW�WR�MXVWLI\�WKH�ODUJH�LQYHVWPHQWV�
UHTXLUHG� WR�SURGXFH�D�3,27��,Q� WKH�UHPDLQGHU�RI� WKLV�SDSHU�D�QXPEHU�RI�GLUHFWLRQV�
DUH� VXJJHVWHG� ZKLFK� PD\� KHOS� WR� PDNH� WKH� 3,27� PRUH� UHOHYDQW� WR� WKH� VWDWLVWLFDO�
ZRUOG�DQG�WKH�ZRUOG�RI�HQYLURQPHQWDO�HFRQRPLVWV���
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�� 6WDWLVWLFDO�ZRUOG�

R� 5HGXFH� SURGXFWLRQ� FRVWV�� 2QH� RI� WKH� SULPDU\� SUREOHPV� ZLWK� WKH�
3687�3,27� LV� WKH� ODUJH� LQYHVWPHQW� ZKLFK� LV� UHTXLUHG�� 6R� IDU� WKH�
3,27� ZKLFK� KDYH� EHHQ� SURGXFHG� KDYH� EHHQ� RQH�RII�� ODUJH�VFDOH�
HIIRUWV��7KH�ILHOG�ZRXOG�EHQHILW�JUHDWO\�LI�WKLV�SURGXFWLRQ�WLPH�FRXOG�
EH�UHGXFHG�VLJQLILFDQWO\��7ZR�FRVW�VDYLQJ�VWUDWHJLHV�VHHP�IUXLWIXO���

�� 0DWKHPDWLFDO� WHFKQLTXHV�� ,W� ZRXOG� IUXLWIXO� WR� DSSO\�
PDWKHPDWLFDO� WHFKQLTXHV� LQ� WKH� SURGXFWLRQ� RI� 3,27V�� 7KH�
ILHOG� RI� LQSXW�RXWSXW� DQG� QDWLRQDO� DFFRXQWV� LQFOXGHV�PDQ\�
5$6�DQG�RSWLPLVDWLRQ�PRGHOV�ZKLFK�FDQ�EH�HDVLO\�DSSOLHG�
WR�SK\VLFDO�DFFRXQWLQJ�����

�� ,QWHUQDWLRQDO� VKDULQJ� RI� H[SHULHQFHV�� 7KH� SURGXFWLRQ� RI�
SK\VLFDO� DFFRXQWV� LV� D� VSHFLDOLVDWLRQ� ZKLFK� QRW� PDQ\�
LQVWLWXWHV�KDYH�H[SHULHQFH� LQ��$SDUW� IURP� WKH�PHWKRGRORJ\�
WKHUH� PD\� DOVR� EH� RSSRUWXQLWLHV� WR� VKDUH� GDWD� RQ� JHQHULF�
DVSHFWV�VXFK�DV�VWDQGDUG�SURGXFWLRQ�WHFKQRORJLHV�RU�SURGXFW�
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R� $GYDQWDJH� IRU� PRQHWDU\� DFFRXQWV�� 2IWHQ� D� VDWHOOLWH� DFFRXQW� LV�
YLHZHG�DV�D�V\VWHP�ZKLFK�LV�VWXFN�RQWR�WKH�FRUH�PRQHWDU\�DFFRXQWV�
RI�WKH�61$��7KH�ODWWHU�LV�FRQVLGHUHG�WR�EH�WKH�GRPLQDQW�DFFRXQW�WR�
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IRXQG�WKDW�VDWHOOLWH�DFFRXQWV�FDQ�KHOS�LPSURYH�WKH�PRQHWDU\�YDOXHV��
7KLV�LV�SDUWLFXODUO\�WUXH�IRU�D�3687�ZKLFK�SURYLGHV�D�GLIIHUHQW��EXW�
HTXDO�� GLPHQVLRQ� RI� WKH� IORZV� RI� JRRGV� LQ� WKH� 0687�� 7KH�
LQWURGXFWLRQ�RI� WKH�SK\VLFDO�GLPHQVLRQ�LQ�PRQHWDU\�DFFRXQWV�KDV�D�
QXPEHU� RI� SRVLWLYH� VSLQ�RIIV�� )LUVWO\�� WKH� QXPEHU� RI� EDODQFLQJ�
GLPHQVLRQ�LQFUHDVHV��6HFRQGO\��PRUH�WHFKQRORJLFDO�NQRZOHGJH�ZLOO�
KDYH�WR�EH�XVHG�LQ�WKH�XVHG�LQ�WKH�FRQIURQWDWLRQ�RI�WKH�GDWD��)LQDOO\��
WKH�DYDLODELOLW\�RI�SK\VLFDO�GDWD�PD\�VLPSO\�EH�EHWWHU���

�� (QYLURQPHQWDO�(FRQRPLVWV��

R� ,2�PRGHOV�

�� +LVWRULFDO�3,27V��&KDQJHV� LQ�PDWHULDO�XVH�SDWWHUQV�KDSSHQ�
RYHU�WKH�ORQJ�WHUP��0DWHULDO�VXEVWLWXWLRQ��HIILFLHQF\�RU�RWKHU�
WHFKQRORJLFDO�FKDQJHV�WDNH�D�YHU\�ORQJ�WLPH�WR�PDWHULDOL]H��
7R�FDSWXUH�PHDQLQJIXO�HIIHFWV�IURP�WKH�3,27V�D� ORQJ�WLPH�
KRUL]RQ�LV�UHTXLUHG��$QQXDO�3,27V�RYHU�VKRUWHU�WLPH�SHULRGV�
DUH�OHVV�UHOHYDQW�LQ�VXFK�D�VHWWLQJ����

�� 3,27�7\SH��� DQG����6R� IDU�3,27�W\SH� ��GRPLQDWHV� LQ� WKH�
OLWHUDWXUH�� 7KHVH� DUH� WKH� PRVW� FRVW�HIILFLHQW� DQG� WKH� OHDVW�
GDWD� LQWHQVLYH�� 7KHVH� W\SH� RI� WDEOHV� DOORZ� IRU� DQDO\VHV�
ZKLFK� DUH� FRQVLVWHQW� WR�0)$�DVVXPSWLRQ� WKDW� WKH�PDVV� RI�
YDULRXV� SURGXFWV� FDQ� EH� DJJUHJDWHG� LQWR� D� PHDQLQJIXO�
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PDFUR�HFRQRPLF� VXVWDLQDELOLW\� LQGLFDWRU�� +RZHYHU�� IRU�
UHVHDUFKHUV� WKDW�GR�QRW� VXEVFULEH� WR� WKLV�SRLQW�RI�YLHZ�� WKH�
3,27�7\SH� ��� SURYLGHV� IDLUO\� OLWWOH� DQDO\VLV� SRVVLELOLWLHV�
ZKLFK�FRXOG�QRW�EH�DFKLHYHG�XVLQJ�D�0,27�FRPELQHG�ZLWK�
HQYLURQPHQWDO� DFFRXQWV��$OWKRXJK� WKH�3,27�7\SH��� DQG���
DUH� PRUH� GDWD� LQWHQVLYH� DQG� FRVWO\� WKH\� GR� SURYLGH� WKH�
SURPLVH� RI� LQ� GHSWK� DQDO\VLV� RI� VXEVWLWXWLRQ� SDWWHUQV� DQG�
WHFKQRORJLFDO�FKDQJHV��

R� 2WKHU�PRGHOV����

�� 7KH� 3,27� IUDPHZRUN� LV� GLVFXVVHG� DQG� GHYHORSHG� RQO\� E\�
LQSXW�RXWSXW� UHVHDUFKHUV� DQG� QDWLRQDO� DFFRXQWDQWV��
%URDGHQLQJ� WKH� VHW� RI� DSSOLFDWLRQ� EH\RQG� LQSXW�RXWSXW�
PRGHOOLQJ��IRU�H[DPSOH�&*(�PRGHOV��FRXOG�KHOS�WR�LQFUHDVH�
WKH�DSSHDO�RI�WKLV�DFFRXQWLQJ�IUDPHZRUN��

:H� FRQFOXGH� WKDW� 3,27�PRGHOOLQJ�ZLOO� KDYH� WR� FRPH� XS�ZLWK� DSSOLFDWLRQV�ZKLFK�
YLVLEO\�MXVWLI\�WKH�FRVWV�ZKLFK�DUH�LQYROYHG�LQ�WKH�SURGXFWLRQ�RI�SK\VLFDO�DFFRXQWV��
7KHUH�ZLOO�KDYH� WR�EH�D�VKDUSHU�IRFXV�RQ�WKH�SRWHQWLDO�DGYDQWDJHV�RI� WKH�3,27V�DV�
ZHOO�DV�UHVHDUFK�LQWR�PRUH�FRVW�HIILFLHQW�SURGXFWLRQ�RI�WKHVH�FRVWO\�IUDPHZRUNV���

�
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