
+LVWRULFDO�(YROXWLRQ�RI�WKH�&KDPSDJQH�%RWWOH�&RORUDWLRQ�

GXULQJ�WKH�;;
WK�
&HQWXU\�

0DULH�+pOqQH�&KRSLQHW�
6DLQW�*REDLQ�5HFKHUFKH��%3���������TXDL�/XFLHQ�/HIUDQF��������$XEHUYLOOLHUV�&HGH[��)UDQFH�

�

�7KH�PDLQ�HYHQW�RI�WKH�EHJLQQLQJ�RI�WKH�;;
WK
�FHQWXU\�LQ�ERWWOH�JODVV�PDNLQJ�LV�WKH�DXWRPDWLRQ�RI�WKH�

SURFHVV��,W� LQGXFHG�VRPH�DGMXVWPHQWV�RI�WKH�JODVV�FRPSRVLWLRQ�EXW�WKH�JUHHQ�FRORUDWLRQ�ZDV�VWLOO�REWDLQHG�

YLD�VHYHUDO�SHUFHQWV�RI�LURQ�R[LGH��7KH�VWDELOL]DWLRQ�RI�WKH�JODVV�FRPSRVLWLRQ�DURXQG������ZDV�IROORZHG�E\�

FKDQJHV� LQ� WKH� FRORXULQJ� V\VWHP��'XULQJ� D� ILUVW� SHULRG� WKH� JODVV� LV� R[LGL]HG� E\� DGGLWLRQV� RI�PDQJDQHVH�

R[LGH�DQG�ODWHU�RQ��RI�SRWDVVLXP�GLFKURPDWH��WKLV�ODVW�FRPSRXQG�SURGXFLQJ�D�JUHHQ�FRORXU�W\SLFDO�RI�&U
,,,
��

,URQ� R[LGH� LV� SURJUHVVLYHO\� UHSODFHG� E\� FKURPLXP� R[LGH� LQ� RUGHU� WR� GHFUHDVH� WKH� ,5� DEVRUSWLRQ� E\� WKH�

PROWHQ�EDWK�DQG�PDNH�WKH�PHOWLQJ�SURFHVV�HDVLHU��'XULQJ�WKH�ODVW�SHULRG��D�PDMRU�FKDQJH�RFFXUV���WUDQVLWLRQ�

IURP�R[LGL]HG�JODVVHV�WR�UHGXFHG�RQHV��WKXV�HQVXULQJ�VLPXOWDQHRXVO\�WKH�HOLPLQDWLRQ�RI�&U
9,
�IURP�WKH�JODVV�

DQG�YHU\�JRRG�DQWL�89�SURSHUWLHV�QHFHVVDU\�IRU�WKH�VWRUDJH�RI�&KDPSDJQH�ZLQH���

�

%HIRUH�WKH�PHFKDQL]DWLRQ�

´7KH� PDLQ� TXDOLW\� RI� ERWWOHV� LV� WKHLU� VWUHQJWK��� LW� LV� QHDUO\� WKH� RQO\� RQH� ZKLFK� ZDV�
FRQVLGHUHG� DV� LPSRUWDQW� DQG�� DV� VRRQ� DV� WKH� EURZQ� RU� JUHHQLVK� FRORXU�ZDV� FOHDQ� DQG� QRW�
FORXG\�� DQG� WKH� EXON� URXJKO\� ZLWKRXW� EXEEOHV�� QRERG\� PLQGHG� WKH� YDULDWLRQV� RI� FRORXU�
LQWHQVLW\��7KLV�FRORXU�GHSHQGHG�PDLQO\�RQ�WKH�QDWXUH�RI�WKH�UDZ�PDWHULDOV�ZKLFK�ZHUH�XVHG�
DQG� WKDW� GHSHQGHG� RQ� WKH� ORFDWLRQ� RI� WKH� IDFWRU\�µ�� ZURWH�*�� %RQWHPSV� LQ� ������� ,Q� WKH�
QLQHWHHQWK�FHQWXU\��HDFK�IDFWRU\�KDV�LWV�RZQ�JODVV�FRPSRVLWLRQ��7KHLU�PDLQ�IHDWXUHV�DUH�WKHLU�
KLJK�DONDOLQH�HDUWK�FRQWHQW�DQG�WKH�YHU\�KLJK�LURQ�R[LGH�FRQWHQW��7DEOH������ LW�ZDV�REWDLQHG�
WKURXJK� WKH� XVH� RI� ZKDW� ZH�ZRXOG� FDOO� ´SRRU� TXDOLW\µ� UDZ�PDWHULDOV�� VDQG� DQG� OLPHVWRQH�
PL[HG�ZLWK�HDUWK�DQG�RUJDQLF���XQOHDFKHG�VRGD�DVK��FOD\V«�DOO�WKDW�JLYLQJ�D� ORZ�FRVW�JODVV���
,Q�VSLWH�RI�WKH�VWUDQJH�FKHPLFDO�FRPSRVLWLRQ�FRPSDUHG�WR�WKH�XVXDO�SUHVHQW�VRGD�OLPH�VLOLFD�
JODVV�� WKRVH� JODVVHV� SUHVHQWHG� DGHTXDWH� SURSHUWLHV� �� DQ� HDV\� PHOWLQJ�� D� JRRG� IRUPLQJ�
EHKDYLRXU� HYHQ� LI� WKH\� ZHUH� YHU\� HDVLO\� GHYLWULILHG� DQG� TXLWH� JRRG� FKHPLFDO� SURSHUWLHV�
WRZDUGV�ZLQH���

:W��� 0DXPHQp��
�����

-��+HQULYDX[��
�����²9DX[URW�

9DX[URW��
�����

9DX[URW��
�����

9DX[URW��
�����

2LU\�������

6L2�� ����� ����� ����� ����� ����� ���
&D2� ����� ����� ���� ����� ����� ���
0J2� �� ���� � � � �
.�2� ���� �� � � � �
1D�2� ���� ���� ����� ����� ����� �����
$O�2�� ���� ����� � � � �
)H�2�� ���� ����� ���� ���� ���� ����
0Q2�� � � ���� ���� ������ ������
&U�2�� � � � ����� ����� �����

7DEOH���±�&KHPLFDO�FRPSRVLWLRQ�RI�JODVVHV��

$W� WKH�HQG�RI� WKH�QLQHWHHQWK�FHQWXU\� WKH�FKHPLFDO� FRPSRVLWLRQ�KDG�QRWDEO\� FKDQJHG� �� WKH�
LURQ� R[LGH� FRQWHQW� ZDV� ORZHUHG� �7DEOH� ��� DQG� VRPH� PDJQHVLD� DGGHG� WR� WKH� EDWFK�� 0RVW�
SUREDEO\� WKH�GHYLWULILFDWLRQ�SUREOHP�ZDV� VWLOO�PRUH�GLIILFXOW� WR�PDQDJH�EXW�´WKLV� JODVV�KDG�



DQRWKHU�TXDOLW\�ZKLFK�ZDV�WKDW�LW�KDUGHQHG�YHU\�TXLFNO\�GXULQJ�WKH�FRROLQJ�GRZQ��PDNLQJ�WKH�
IRUPLQJ�SURFHVV�HDVLHU�IRU�WKH�JODVV�PDNHUV�DQG�PDNLQJ�WKLV�RSHUDWLRQ�PXFK�PRUH�HFRQRPLF�
EHFDXVH� WKH\�ZHUH�REOLJHG� WR�SURFHHG�YHU\�TXLFNO\µ���7KH� ORZHU� LURQ�R[LGH�FRQWHQW�JDYH�D�
OLJKWHU�JODVV��)LJXUH�����

&KDQJHV�IROORZLQJ�WKH�IRUPLQJ�SURFHVV�PHFKDQL]DWLRQ�

7KH�EHJLQQLQJ�RI� WKH� WZHQWLHWK�FHQWXU\� VDZ� WKH�PHFKDQL]DWLRQ�RI�ERWWOH� JODVV�PDNLQJ�
DQG�WKH�JODVV�FKHPLFDO�FRPSRVLWLRQ�KDG�WR�EH�FKDQJHG�WR�DGMXVW�WR�WKH�IRUHKHDUWK�SURFHVV���
7KH� FRORXU� RI� WKH� JODVV� UHPDLQHG� EDVHG� XSRQ� LURQ� R[LGH� R[LGL]HG� E\� PDQJDQHVH� R[LGH�
DGGLWLRQV��,Q�������WKH�9DX[URW�&KDPSDJQH�JODVV�FRPSRVLWLRQ��6DLQW�*REDLQ��ZDV�EDVLFDOO\�D�
FODVVLFDO� VRGD� ²� OLPH� ²� VLOLFD� JODVV� �WDEOH� �� DQG� ILJXUH� ���� 0DQJDQHVH� R[LGH� HQVXUHG� WKH�
R[LGDWLRQ�RI� LURQ� LQ�WKH�JODVV��FRQIHUULQJ�WR� LW� VRPH�XOWUD�YLROHW�DEVRUSWLRQ�QHHGHG�WR�NHHS�
WKH�ZLQH�LQ�JRRG�FRQGLWLRQV��)LJXUH���²�������)H�2��²�6SHFWUD�DUH�FDOFXODWHG���

$URXQG�������+LVWRU\� FDXVHG� D� FKDQJH� LQ� WKH�ERWWOH� JODVV� FRPSRVLWLRQ� ��0RURFFR�EHFDPH�
LQGHSHQGHQW�DQG��WKH�FRVW�RI�PDQJDQHVH�R[LGH� URVH�YHU\�IDVW��7KXV��WKH�SUHYLRXV�R[LGL]LQJ�
DJHQW��ZDV�VORZO\�UHSODFHG�E\�SRWDVVLXP�GLFKURPDWH��)LJXUH�����,Q�WKH�DQDO\VLV�RI�������WKHUH�
LV�������RI�PDQJDQHVH�R[LGH� DQG��������RI� FKURPLXP�R[LGH�FRPELQHG�ZLWK� ����RI� LURQ�
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�������)H�2����)H���)HWRWDO� ��������0Q2� ������

&DOFXODWLRQV�PDGH�ZLWKRXW�DQ\�VXOSKLGH

)LJXUH������*ODVV�WUDQVPLVVLRQ�EHIRUH�DQG�LPPHGLDWHO\�DIWHU�WKH�PHFKDQL]DWLRQ�SURFHVV�
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)LJXUH�����(YROXWLRQ�RI�WKH�FRORULQJ�V\VWHP�DIWHU�WKH�PHFKDQL]DWLRQ�SURFHVV�



R[LGH� LQ�9DX[URW�&KDPSDJQH�JODVV� FRPSRVLWLRQ� � �)LJXUH���²��������3RWDVVLXP�GLFKURPDWH�
EULQJV�&U,,,�DQG�PRVW�SUREDEO\�VRPH�&U9,�ZKLFK�KDV�D�VWULNLQJ�HIIHFW�RQ�WKH�DEVRUSWLRQ�FXUYH�
LQ�WKH�QHDU�89�UHJLRQ�HYHQ�DW�YHU\�ORZ�FRQFHQWUDWLRQ��)LJXUH���²�&U,,,�RQO\�DQG�������SSP�
&U9,��� 7KH� SUHVHQFH� RI� WKLV� ORZ�&U9,�FRQWHQW� LV� VXIILFLHQW� WR� UHFRYHU� WKH�89� ²� SURWHFWLRQ�
RIIHUHG�E\�������RI�LURQ�R[LGH���������RI�PDQJDQHVH�R[LGH�LQ�WKH�FRPSRVLWLRQ�RI�������$W�
WKH� HQG� RI� WKLV� SHULRG�� SRWDVVLXP� GLFKURPDWH� ZDV� VXEVWLWXWHG� E\� LURQ� FKURPLWH�� 7KH�
UHSODFHPHQW�E\� LURQ�FKURPLWH�GRHV�QRW�HQVXUHG�WKH�DQWL�89�HIILFLHQF\�� WKH�JODVV�EHLQJ� OHVV�

R[LGL]HG��)LJXUH���²�FXUYH�&U,,,�RQO\����

,Q�������KDOI�RI�WKH�UHPDLQLQJ�LURQ�R[LGH�LV�UHSODFHG�E\�FKURPLXP�R[LGH���WKH�FRORXU�LV�QRW�
VR�GLIIHUHQW�EXW�WKH�DEVRUSWLRQ�FXUYH�LV��7KH�,5���DEVRUELQJ�)H���LV�UHSODFHG�E\�&U���ZKLFK�
GRHV�QRW� DEVRUE� LQ� WKH�,5�UHJLRQ��PDNLQJ�HDVLHU� WKH� WKHUPDO� WUDQVIHU�DQG� WKXV� WKH�PHOWLQJ�
SURFHVV� �)LJXUH� ��²������DQG��������1R�SDUWLFXODU� FKDQJH�RFFXUV�EHWZHHQ������ DQG������
H[FHSW� WKH� VWDELOL]DWLRQ� RI� WKH� FKHPLFDO� FRPSRVLWLRQ� ZLWK� VLOLFD� �� DQG� OLPH� �� FRQWHQWV�
VLJQLILFDQWO\�KLJKHU�WKDQ�EHIRUH�ZKLFK�LQGLFDWHV�D�KLJKHU�IRUPLQJ�VSHHG��WKH�YLVFRVLW\�FXUYH�
EHLQJ�VWHHSHU���

)URP�DQ�R[LGL]HG�JODVV�WR�D�UHGXFHG�RQH�LQ�WKH�����
V�

7KH� ODVW�PDMRU� HYROXWLRQ� RI� WKH� JODVV� FRPSRVLWLRQ� WDNHV� SODFH� LQ� WKH� ����·V�ZLWK� WKH�
WUDQVLWLRQ�IURP�R[LGL]HG�JODVV� WR� UHGXFHG�JODVV��7KH�DQWL�89�DEVRUSWLRQ� LV�HQVXUHG�E\� LURQ�
VXOSKLGHV�LQVWHDG�RI�)H,,,��RU�&U9,�ZKLFK�ZDV�WKRXJKW�DERXW�DV�YHU\�HIILFLHQW��EXW�UHMHFWHG�GXH�

WR� UHILQLQJ� SUREOHPV�PHW� ZLWK� KLJKO\� R[LGL]HG� JODVVHV�� �)LJXUH� �� ²� ����� DQG� ������� 7KLV�
DOORZV�WKH�GHFUHDVH�RI�WKH�WRWDO�LURQ�R[LGH�FRQWHQW�GRZQ�WR��������WDEOH���DQG�ILJXUH�����7KH�
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)LJXUH���±�,URQ�R[LGH�UHSODFHG�E\�FKURPLXP�R[LGH�
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)H2�FRQWHQW� LQFUHDVHV� �����XS� WR� ��������� WKH�QHZ�)H���)HWRWDO� UDWLR�EHLQJ� DURXQG�����RU�
����� $QRWKHU� DGYDQWDJH� RI� WKLV� FKDQJH� LV� WKH� WRWDO� GLVDSSHDUDQFH� RI� &U9,� IURP� WKH� JODVV�
FRPSRVLWLRQV��WKLV�HOHPHQW�EHLQJ�UHFRJQLVHG�D�IHZ�\HDUV�ODWHU�DV�WR[LF�FRQWUDU\�WR�&U,,,��

1HYHUWKHOHVV��DPEHU�JODVV�KDV�DOZD\V�KDG�D�SRRU�UHSXWDWLRQ�ZLWK�JODVV�PDNHUV��QRW�EHFDXVH�
RI� ILQLQJ� SUREOHPV�� EXW� EHFDXVH� RI� PHOWLQJ� DQG� UH�ERLOLQJ� SUREOHPV� �� WKH� ORZ� VXOSKDWH�
FRQWHQW� DQG� KLJK� UHGXFLQJ� DJHQW�FRQWHQW� LQ� WKH� EDWFK� RSSRVH� WKH� VXOSKDWH� KRPRJHQL]LQJ�
UHDFWLRQV��*ODVV�PDNHUV�KDG�WR�OHDUQ�KRZ�WR�ZRUN�ZLWK�WKLV�NLQG�RI�JODVV�DW�WKH�XVXDOO\�KLJK�
SXOO�UDWHV�LQ�ERWWOH�JODVV�PDNLQJ��,W�VKRXOG�EH�QRWLFHG�WKDW�LW�ZDV�DOVR�GXULQJ�WKRVH�IHZ�\HDUV�
WKDW� UHF\FOHG�FXOOHW� EHJDQ� WR�EH�ZLGHO\�XVHG� LQ�ERWWOH� JODVV� IXUQDFHV� DQG� WKLV� DOVR�PHDQV�D�
YHU\� HIILFLHQW� VWLUULQJ��� ,W� ZDV�PDGH� SRVVLEOH�PRVW� SUREDEO\� E\� WKH� XVH� RI� YHU\� HIILFLHQWO\�
VWLUULQJ�IXUQDFHV��

$W�WKH�EHJLQQLQJ�RI�WKH�WZHQW\�ILUVW�FHQWXU\��&KDPSDJQH�ERWWOH�JODVV�KDV�QRW�FKDQJHG�YHU\�
PXFK�VLQFH�WKH�����·V��7KH�DQWL�89�SURWHFWLRQ�KDV�EHHQ�UHLQIRUFHG�E\�PLQRU�PRGLILFDWLRQV�
RI�WKH�VXOSKLGH�FRQWHQW�LQ�RUGHU�WR�PHW�WKH�UHTXLUHPHQWV�RI�WKH�FXVWRPHUV�ZKR��PRUH�DQG�
PRUH�RIWHQ��VHOO�WKHLU�SURGXFW�LQ�WKH�KLJKO\�OLJKWHG�VXSHUPDUNHWV��

�

&RQFOXVLRQ�

$V�D�FRQFOXVLRQ��ILJXUH���SUHVHQWV�WKH�
FRORXU�HYROXWLRQ�RQ�WKH�D���E�GLDJUDP���
WKH� VWRU\� RI� &KDPSDJQH� JODVV� FRORXU�
FRXOG�EH�FRQVLGHUHG�DV�DQ�H[HUFLVH�LQ�JODVV�
IRUPXODWLRQ�� 7KH� FRORXU� REWDLQHG� E\� WKH�
YDULRXV� V\VWHPV� KDV� DOZD\V� EHHQ� YHU\�
VLPLODU� EXW� LWV� LQWHQVLW\� KDV� FRQVLGHUDEO\�
LQFUHDVHG�GXULQJ�WKLV�SHULRG���

�

�

7KH�WUDQVPLVVLRQ�VSHFWUD�SUHVHQWHG�LQ�WKLV�
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)LJXUH�����)URP�DQ�R[LGL]HG�JODVV�WR�D�UHGXFHG�JODVV�LQ�WKH�����
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SHULRG�������������

�����

�����



SDSHU� ZHUH� FDOFXODWHG� IURP� WKH� FKHPLFDO� DQDO\VLV� SHULRGLFDOO\� PDGH� DQG� UHFRUGHG� E\� WKH�
DQDO\WLFDO�JURXS�LQ�6DLQW�*REDLQ�5HFKHUFKH�VLQFH������XS�WR�RXU�GD\V�RQ�&KDPSDJQH�JODVVHV�
PDGH� E\� WKH� 9DX[URW� ERWWOH� SODQW� DQG� ODWHU� E\� WKH� 2LU\� ERWWOH� SODQW� RI� 6DLQW�*REDLQ�
(PEDOODJH���

7KH� R[\GR�UHGXFWLRQ� VWDWHV� DUH� QRW� NQRZQ� IRU� WKH� HDUOLHU� JODVVHV� DQG� WKHUHIRUH�� VRPH�
DSSUR[LPDWLRQV� ZHUH� PDGH� DERXW� WKH� UDWLR� )H��� �� )H��� WDNLQJ� LQWR� DFFRXQW� WKH� EDWFK�
FRPSRVLWLRQ��

*HQHUDO�LQIRUPDWLRQ�DERXW�WKH�YDULRXV�KLVWRULFDO�HYROXWLRQV�DQG�WKHLU�UHDVRQV�ZDV�DVNHG�IRU�
DQG� YHU\� IULHQGO\� JLYHQ� WR�PH� E\� SHRSOH� IURP� 6DLQW�*REDLQ�(PEDOODJH� DQG� RWKHUV��0DQ\�
WKDQNV�WR�DOO�RI�WKHP��

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

��*��%RQWHPSV��*XLGH�GX�YHUULHU��/LEUDLULH�GX�GLFWLRQQDLUH�GHV�DUWV�HW�PDQXIDFWXUHV��3DULV���������S�������

��0�+��&KRSLQHW��9HUUH��>�@��S�������������

��-��+HQULYDX[��LQ�/H�YHUUH�HW�OH�FULVWDO����3DULV���������

��/��$SSHUW��-��+HQULYDX[��LQ�/D�YHUUHULH�GHSXLV�YLQJW�DQV����3DULV���������

��0�+��&KRSLQHW��&KDPSHQRLVHV��&KDPSDJQH�������$WHOLHU�0XVpH�GX�YHUUH�GH�7UpORQ��)RXUPLHV���������S��

�����

��0�+��&KRSLQHW�LQ�;,;�,QWHUQDWLRQDO�&RQJUHVV�RQ�*ODVV��������HGLWHG�E\�6RFLHW\�RI�*ODVV�
7HFKQRORJ\����
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