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5HYLHZ� RI� WKH� SDSHU�� 7KH� UHODWLRQVKLS� EHWZHHQ� WHUPLWH� PRXQG� &+��&2��
HPLVVLRQV�DQG�LQWHUQDO�FRQFHQWUDWLRQ�UDWLRV�DUH�VSHFLHV�VSHFLILF�
�
5HYLHZHU�FRPPHQWV�LQ�EROG�DQG�UHVSRQVH�LQ�QRUPDO�IRQW�
�
5HVSRQVH�WR�WKH�FRPPHQWV�RI�DQRQ\PRXV�5HIHUHH����
�
7KH�SDSHU�SUHVHQWV�GDWD�RQ�DQQXDO�VRLO�SOXV�WHUPLWHV�&2��DQG�&+��IOX[HV�IRU���VDYDQQD�
DUHDV� RI� $XVWUDOLD� DQG� DQDO\VHV� LQ� GHWDLO� WKH� UHODWLRQVKLS� EHWZHHQ� LQWHUQDO� PRXQG�
FRQFHQWUDWLRQ�DQG�REVHUYHG�PRXQG�IOX[�IRU�ERWK�JDVHV��RYHU�GLIIHUHQW�WHUPLWH�VSHFLHV��
7KH� SDSHU� SUHVHQWV� VHYHUDO� LQWHUHVWLQJ� DQG� XVHIXO� REVHUYDWLRQV� ZKLFK� DUH� XVHIXO� LQ�
WHUPV� RI� LQWHUSUHWDWLRQ� RI� ILHOG� GDWD� IRU� WKLV� TXLWH� FRPSOLFDWHG� LVVXH� UHSUHVHQWHG� E\�
*+*� IURP� WHUPLWHV�� IRU� ZKLFK� D� UHODWLYHO\� VPDOO� QXPEHU� RI� VWXGLHV� LV� DYDLODEOH��
+RZHYHU� D� UHYLVLRQ� RI� WKH� SDSHU� LV� QHHGHG�� 6HYHUDO� SDUDJUDSKV� QHHG� WR� EH� EHWWHU�
H[SODLQHG�� FODULILHG� RU� UHYLVHG�� 7KH� PHWKRGRORJLFDO� SDUW� DOVR� QHHGV� D� PXFK� EHWWHU�
GHVFULSWLRQ�UHODWLYHO\�WR�IOX[�DQG�FRQF��GHWHUPLQDWLRQ�DQG�VRPH�FRQVLGHUDWLRQV�RQ�KRZ�
WKH� SURSRVHG� PHDVXUHPHQWV� GRQH� E\� /RV� *DWRV� LQVWUXPHQW� DQG� G\QDPLF� FKDPEHUV�
FRPSDUH�ZLWK�DOO�WKH�RWKHU�SXEOLVKHG�YDOXHV�PDGH�E\�*&�DQG�VWDWLF�FKDPEHUV��$OVR�WKH�
SDUW�UHODWLYH�WR�WKH�XQFHUWDLQW\�DVVRFLDWHG�WR�WKH�REVHUYHG�UHODWLRQVKLS�EHWZHHQ�YDULDEOH�
LV� PLVVLQJ�� 7KLV� SRLQW� LV� TXLWH� UHOHYDQW� JLYHQ� WKDW� WKH� UHSRUWHG� UHODWLRQVKLSV� DUH�
SURSRVHG� DV� DOWHUQDWLYH� PHWKRGV� IRU� &+�� IOX[� GHWHUPLQDWLRQ� DQG� DUH� JLYHQ� WKH�
OLPLWDWLRQ�RI�EHLQJ�VSHFLH�VSHFLILF�� ,Q�ERWK�FDVHV� LW�ZRXOG�EH� LPSRUWDQW� WR�NQRZ�ZKLFK�
XQFHUWDLQW\�ZH�LQWURGXFH��
�
:H�DSSUHFLDWH�WKH�GHWDLOHG�FRPPHQWV�E\�WKH�UHYLHZHU�DQG�KDYH�UHYLVHG�WKH�PDQXVFULSW�LQ�WKH�
OLJKW�RI�VSHFLILF�FRPPHQWV�DV�VKRZQ�EHORZ���
�
,QWURGXFWLRQ�
3DJH� ������ OLQHV� ������� +RZHYHU�� WKH� JHQHUDO� DVVXPSWLRQ� WKDW� &+�� LV� WKH� ODUJHVW�
HPLWWHG�JUHHQKRXVH�JDV�IURP�WHUPLWHV�PD\�QRW�EH�UHDOLVWLF��,�ZRXOG�FKDQJH�WKLV�VHQWHQFH�
EHFDXVH�� D�� WR� VD\�³JHQHUDO� DVVXPSWLRQ´� HLWKHU� UHIHU� WR� VRPHWKLQJ�ZLGHO\� DFFHSWHG�RU�
ZKHQ� LW� LV� UHODWHG� WR� VFLHQFH� QRW�ZLGHO\� LQYHVWLJDWHG�� DV� LQ� WKLV� FDVH�� WKHQ�ZH� QHHG� WR�
PHQWLRQ� ZKR� KDV� PDGH� WKLV� DVVXPSWLRQ�� E�� ,� GRQ¶W� UHDOO\� WKLQN� WKLV� LV� WKH� JHQHUDO�
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NQRZOHGJH� DERXW� WHUPLWH� IOX[HV�� WKH� JOREDO� HPLVVLRQ� RI� WKHVH� JDVHV� IURP� 6DQGHUVRQ�
OLWHUDWXUH�UHYLHZ�DQG�H[WUDSRODWLRQV�JLYHV�����B����0W�&+��\U����������0W�&2HTX��DQG�
�����B�����0W�&2��\U����H[DFWO\�WKH�UDWLRQ�LQ�WKH�RUGHU�RI�PDJQLWXGH�IRXQG�E\�%UXPPHU�
HW�DO�������\RX�DUH�FLWLQJ��6R�HYHQ�LI�FRQVLGHUHG�LQ�&2HT�&+�� LV�VLJQLILFDQWO\� OHVV�WKDQ�
&2��� $QG� WKLV� LV� D� TXLWH� HVWDEOLVKHG� UHVXOW�� JLYHQ� WKDW� 6DQGHUVRQ� DUULYHV� WR� WKLV� WRWDO�
VWDUWLQJ� IURP�UHYLHZ� IURP�DOO� RYHU� WKH�ZRUOG��)RU� WKLV� UHDVRQ� ,�ZRXOG� UHFRQVLGHU� WKH�
HQWLUH�SDUDJUDSK�IURP�������OLQH����WR�������OLQH����
�
$V� VXJJHVWHG�� WKH� VHQWHQFH� DW� 3DJH� ������ OLQHV� ������ �+RZHYHU�� WKH� JHQHUDO� DVVXPSWLRQ�
WKDW«��KDV�EHHQ�GHOHWHG�DQG�WKH�UHPDLQLQJ�SDUDJUDSK�UHYLVHG�ZKLFK�QRZ�UHDGV�DV���
�
³)RU� H[DPSOH�� LQ� DQ� $IULFDQ� VDYDQQD�� PRXQG� &+�� HPLVVLRQV� PHDVXUHG� IURP� RQH� WHUPLWH�
VSHFLHV� FRQWULEXWHG� ����� WR� WKH� WRWDO� �VRLO� �� PRXQGV�� &+�� HPLVVLRQV� RI� WKDW� ODQGVFDSH��
ZKHUHDV�WHUPLWH�&2��HPLVVLRQV�FRQWULEXWHG������WR�WKH�WRWDO��VRLO���PRXQGV��&2��HPLVVLRQV�
�%U�PPHU� HW� DO��� ������� ,Q� WKLV� VWXG\�� WHUPLWH� PRXQG� HPLVVLRQV� RI� &+�� ZHUH� DQ� RUGHU� RI�
PDJQLWXGH�VPDOOHU�WKDQ�WHUPLWH�PRXQG�HPLVVLRQV�RI�&2���%U�PPHU�HW�DO����������$V�VXFK��LW�
LV� LPSRUWDQW� WR� LQYHVWLJDWH�ZKHWKHU� WKH� UHODWLYH� FRQWULEXWLRQ� RI� &+�� DQG� &2�� HPLVVLRQV� LV�
FRQVLVWHQW�DPRQJ�WHUPLWH�VSHFLHV�DFURVV�VDYDQQD�ODQGVFDSH�´�
��
3DJH�������OLQHV��������,W�LV�QRW�FOHDU�LI�LQ�WKLV�VWXG\�\RX�PHDVXUHG�IOX[HV�IURP�WHUPLWHV�
GLUHFWO\� RU� WHUPLWHV�PRXQGV� DQG� UHODWHG� LW� WR� WHUPLWH� ELRPDVV�� SOHDVH� VSHFLI\�� $OO� WKH�
SDUDJUDSK� LV� QRW� FOHDU� IRU� D� UHDGHU� ZKR� GLG� QRW� UHDG� \RXU� DUWLFOH�� WKHUH� DUH� VHYHUDO�
DVVXPSWLRQV�ZKLFK�DUH�QRW�REYLRXV��3OHDVH�UHSKUDVH��
�
$V�VXJJHVWHG��WKH�PHQWLRQHG�SDUDJUDSK�KDV�EHHQ�UHSKUDVHG�DQG�UHDGV�DV�EHORZ��
�
³,Q�D�ODERUDWRU\�H[SHULPHQW��-DPDOL�HW�DO�������E��GHPRQVWUDWHG�WKDW�&+��DQG�&2��HPLVVLRQV�
IURP�WHUPLWHV��QRW�PRXQGV��RI�0��QHUYRVXV�VSHFLHV�ZHUH�D�VWURQJ�IXQFWLRQ�RI�WHUPLWH�ELRPDVV�
ZKLFK�DOVR�VXJJHVWV�D�FRUUHODWLRQ�EHWZHHQ�&+��DQG�&2��HPLVVLRQV�IURP�WHUPLWHV�DQG�WHUPLWH�
PRXQGV�� ,I� WUXH�� VXFK� D� UHODWLRQVKLS� ZLOO� PDNH� LW� SRVVLEOH� WR� XVH� µHDVLHU�WR�PHDVXUH¶� &2��
IOX[HV�IRU�SUHGLFWLQJ�PRXQG�&+��IOX[HV�´�
�
³$QRWKHU� LQGLUHFW� PHWKRG� IRU� HVWLPDWLQJ� PRXQG� &+�� IOX[� FRXOG� EH� EDVHG� RQ� WKH�
UHODWLRQVKLS�EHWZHHQ�PRXQG�&+��IOX[�DQG�&+��FRQFHQWUDWLRQ�LQVLGH�WKDW�PRXQG��.KDOLO�
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HW� DO��� ������� ,I� YDOLG�� WKH� DGYDQWDJH� RI� WKLV� PHWKRG� LV� WKDW� LW� WDNHV� LQWR� DFFRXQW� WKH�
SURSRUWLRQ� RI� &+�� SURGXFHG� LQVLGH� D� PRXQG� E\� WHUPLWHV� WKDW� LV� QRW� HPLWWHG� WR� WKH�
DWPRVSKHUH� GXH� WR� ERWK� WKH� JDV� GLIIXVLRQ� EDUULHU� LPSRVHG� E\� PRXQG� ZDOO� DQG� &+��
R[LGDWLRQ�E\�PHWKDQRWURSKV�LQ�PRXQG�ZDOO�PDWHULDO��6XJLPRWR�HW�DO���������´�
$JDLQ�WKLV�SDUDJUDSK�LV�QRW�FOHDU�WR�PH��<RX�VD\�WKDW�\RX�IRXQG�D�FRUUHODWLRQ�EHWZHHQ�
LQWHUQDO�&+�� FRQF� DQG�PRXQG� IOX[�� 7KLV�ZRXOG�PHDQ� WKDW� NQRZLQJ� WKH� LQWHUQDO�&+��
FRQF� \RX� FDQ� SUHGLFW� WKH� PHWKDQH� IOX[� RXWVLGH� WKH� PRXQG�� 7KHQ� \RX� DGG� WKDW� WKH�
DGYDQWDJH�RI�WKH�PHWKRG�LV�WKDW�LW�WDNHV�LQWR�DFFRXQW�&+��R[LGDWLRQ�DQG�GLIIXVLRQ�OLPLWV�
WR�LQWHUQDO�&+���+HUH�DJDLQ�ZH�PLVV�VRPH�SLHFH�RI�LQIRUPDWLRQ�EHFDXVH�WKH�UHDGHU�GRHV�
QRW�NQRZ�LI�WKLV�UHODWLRQVKLS�LV�YDOLG�IRU�WKH�VDPH�VSHFLHV�DOZD\V��RU�GHSHQGV�RQ�RWKHU�
IDFWRUV� �PRXQG� VL]H�� PRXQG� DJH�� PRXQG� SULPDU\� PLQHUDO� PDWHULDO�� PRXQG� OHYHO� RI�
ZHWQHVV��HWF���,Q�WKH�ODWWHU�FDVH�ZH�FRXOG�DJUHH��LQ�WKH�VHFRQG�QR��6R�\RX�QHHG�WR�GHILQH�
DOO�RI�WKLV�EHWWHU�LI�\RX�ZDQW�WR�PHQWLRQ�LW���
�
7KLV�SDUDJUDSK�KDV�EHHQ�UHYLVHG�LQ�WKH�OLJKW�RI�DERYH�FRPPHQWV�IURP�UHYLHZHU����5HJDUGLQJ�
YDOLGLW\�RI�WKLV�UHODWLRQVKLS�DFURVV�VSHFLHV��WKLV�LV�RQH�RI�WKH�REMHFWLYHV�����RI�WKLV�VWXG\�DQG�LV�
GLVFXVVHG�LQ�GHWDLO�LQ�UHVXOWV�DQG�GLVFXVVLRQ��$IWHU�WKH�UHYLVLRQ��WKH�SDUDJUDSK�DW�������OLQH����
WR�������OLQH���UHDGV�DV��
�
³$QRWKHU�LQGLUHFW�PHWKRG�IRU�HVWLPDWLQJ�PRXQG�&+��IOX[�FRXOG�EH�EDVHG�RQ�WKH�UHODWLRQVKLS�
EHWZHHQ�PRXQG�&+��IOX[�DQG�&+��FRQFHQWUDWLRQ�LQVLGH�WKDW�PRXQG��ILUVW�XVHG�E\�.KDOLO�HW�DO��
��������DV�EHORZ��
���������������������������������������������������������)� � ��&P�±�&�������������������������������������������������������������������������
�
:KHUH�)�LV�PRXQG�&+��IOX[��&P�DQG�&��DUH�&+��FRQFHQWUDWLRQV�LQVLGH�PRXQG�DQG�LQ�DPELHQW�
DLU� RXWVLGH� WKH� PRXQG�� UHVSHFWLYHO\�� DQG� � LV� D� FRQVWDQW� GHULYHG� IURP� WKLV� HTXDWLRQ�� 7KH�
FRQVWDQW� �FDOFXODWHG�XVLQJ�HTXDWLRQ���LV�WKHQ�XVHG�WR�HVWLPDWH�PRXQG�&+��IOX[�IURP�WHUPLWH�
PRXQGV�IRU�ZKLFK�RQO\�&P�DQG�&��DUH�PHDVXUHG�LQ�ILHOG��.KDOLO�HW�DO���������FDOFXODWHG�D� �
YDOXH� XVLQJ� ILHOG�PHDVXUHPHQWV� RI� RQH� WHUPLWH� VSHFLHV� DQG� XVHG� LW� WR� HVWLPDWH�PRXQG�&+��

IOX[HV�IURP�GLIIHUHQW�WHUPLWH�VSHFLHV��WKXV�DVVXPLQJ�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�PRXQG�&+��
IOX[� DQG� &+�� FRQFHQWUDWLRQ� LQVLGH� D� PRXQG� LV� FRQVLVWHQW� DPRQJ� GLIIHUHQW� VSHFLHV�� 7KLV�
DVVXPSWLRQ� PD\� QRW� EH� WUXH� DV� WKH� PRXQG� VWUXFWXUH� FDQ� EH� YDULDEOH� IRU� GLIIHUHQW� WHUPLWH�
VSHFLHV��7KH�VDPH�DSSURDFK��HTXDWLRQ����PD\�DOVR�EH�XVHG�WR�SUHGLFW�PRXQG�&2��IOX[HV�EXW�
ZLWK� VDPH� XQFHUWDLQW\� IRU� WKH�PRXQGV� RI� GLIIHUHQW� WHUPLWH� VSHFLHV��$GGLWLRQDOO\�� JLYHQ� WKH�
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SRVVLEOH� FRUUHODWLRQ�EHWZHHQ�PRXQG�&+�� IOX[�DQG�PRXQG�&2�� IOX[��ZH�DOVR�K\SRWKHVL]H� D�
FRUUHODWLRQ� EHWZHHQ� PRXQG� &+�� IOX[� DQG� &2�� FRQFHQWUDWLRQ� LQVLGH� PRXQGV� ZKLFK� VKRXOG�
HQDEOH� WKH� SUHGLFWLRQ� RI� PRXQG� &+�� IOX[� E\� RQO\� PHDVXULQJ� &2�� FRQFHQWUDWLRQ� LQVLGH� D�
PRXQG��,W�LV�LPSRUWDQW�WR�LQYHVWLJDWH�WKH�UHODWLRQVKLSV�RI�JDV�FRQFHQWUDWLRQ�DQG�PRXQG�IOX[��
DQG�WKH�YDOLGLW\�RI�WKHVH�UHODWLRQVKLSV�DFURVV�WKH�PRXQGV�RI�GLIIHUHQW�WHUPLWH�VSHFLHV�´��
�
3DJH�������OLQHV������7DNLQJ�LQWR�FRQVLGHUDWLRQ�ZKDW�MXVW�VDLG�DERYH��\RXU�DVVXPSWLRQV�
ZKLFK�LQWURGXFH�WKH�REMHFWLYHV�RI�WKH�ZRUN�QHHG�WR�EH�EHWWHU�GHILQHG�LQ�WHUPV�RI�ZKDW�LV�
FHUWDLQ�DQG�ZKDW�LV�QRW��:H�MXVW�VDLG�WKDW�LW�LV�QRW�FOHDU�LI�\RXU�&+��IOX[�YV��&+��FRQF�LV�
DOZD\V�WUXH��WKH�VDPH�FRXOG�DSSO\�WR�&2��IOX[�YV��&2��FRQF��VR�WKDW�WKH�H[WUDSRODWLRQ�RI�
&+�� IOX[HV�IURP�&2��&+��UDWLR�ZRXOG�EHFRPH�KLJKO\�XQFHUWDLQ��3OHDVH� LQ�WKH�SUHPLVH�
FRQVWUDLQW�WKH�XQFHUWDLQW\��
�
7KLV�LVVXH�ZDV�DGGUHVVHG�E\�WKH�UH�ZRUGLQJ�RI�WKH�SDUDJUDSK�������OLQH����WR�������OLQH���DV�
RXWOLQHG�DERYH���
�
2EMHFWLYHV��
�
<RXU� �� REMHFWLYHV� DUH� ILQH� LI� FRQVWUDLQWV� WR� WKH� XQFHUWDLQW\� LQ� WKH� H[WUDSRODWLRQ� KDYH�
EHHQ�DOUHDG\�GHDOW�ZLWK�LQ�VRPH�\RXU�SUHYLRXV�ZRUN��RWKHUZLVH�D��WK�REMHFWLYH�VKRXOG�EH�
WR� VHH� LI� FKDQJLQJ� FRQGLWLRQV� FDQ� FKDQJH� WKH� UHODWLRQVKLS� EHWZHHQ� LQWHUQDO� FRQF� DQG�
H[WHUQDO�IOX[HV�DQG�&2��&+��UDWLR��
�
:H�EHOLHYH�WKH�REMHFWLYHV�FRYHU�WKH�VFRSH�RI�WKLV�VWXG\�DQG�WKHUHIRUH�PD\�QRW�QHHG�UHYLVLRQ��
�
0HWKRGV�
3DUDJUDSK� ���� 3OHDVH� JLYH� GHWDLOV� RQ� \RXU� FKDPEHUV�� VKDSH�� PDWHULDO�� VL]H�� HYHQWXDO�
HTXLOLEUDWRUV�RI�SUHVVXUH��FRQQHFWLRQ� WR�JDV�DQDO\VHU�� HWF��*LYHQ�WKDW� WKH�H[SHULPHQWDO�
VHW�XS�LV�UHOHYDQW�LW�ZRXOG�EH�JRRG�WKDW�WKH�H[SHULPHQWDO�VHW�XS�ZLWK�ORV�JDWRV�DQDO\]HU�LV�
GHVFULEHG�ZLWK�VRPH�GHWDLOV�KHUH�UDWKHU�WKDQ�UHIHU�WR�D�SXEOLVKHG�SDSHU��3OHDVH�VSHFLI\�
WKH�DPRXQW�RI�JDV�YROXPH�WKDW�ORV�JDWRV�DSSDUDWXV�QHHG�WR�IODVK�WKH�FHOO�DQG�WKH�V\VWHP�
DQG�LWV�IOX[�UDWH��O�PLQ��VR�WKDW�WKH�UHDGHU�KDV�DQ�LGHD�RI�WKH�GLPHQVLRQ�RI�DLU�FLUFXODWLRQ�
LQVLGH�WKH�FKDPEHU�SHU�XQLW�RI�WLPH��
�



�

�

$V�VXJJHVWHG��PRUH�GHWDLOV�KDYH�EHHQ�DGGHG�WR�WKH�SDUDJUDSK�ZKLFK�QRZ�UHDGV�DV��
³0HWKDQH� DQG� &2�� IOX[HV� ZHUH� PHDVXUHG� IURP� WHUPLWH� PRXQGV� DQG� VRLO� XVLQJ� PDQXDO�
FKDPEHUV� LQ� VLWX�� HYHU\� IRXU� WR� VL[� ZHHNV� EHWZHHQ� )HEUXDU\� DQG� 1RYHPEHU� ������ ZKLFK�
FRYHUV�WKH�ZHW�DQG�GU\�VHDVRQV�DQG�WKH�WUDQVLWLRQ�PRQWKV�EHWZHHQ�WKHVH�VHDVRQV��)OX[HV�IURP�
WHUPLWH� PRXQGV� ZHUH� DOZD\V� PHDVXUHG� EHWZHHQ� ������ DQG� ������ KRXUV� DV� WKLV� WLPH� EHVW�
UHSUHVHQWV� WKH� GDLO\� DYHUDJH� IOX[� �-DPDOL� HW� DO�� ����D��� &KDPEHU� EDVHV� ZHUH� SHUPDQHQWO\�
IL[HG�DURXQG�VHOHFWHG�PRXQGV�WKURXJKRXW�WKH�PHDVXUHPHQW�FDPSDLJQ�DQG�ZHUH�FRQQHFWHG�WR�
FKDPEHU�WRSV�RI�WKH�VDPH�FLUFXPIHUHQFH��&KDPEHUV�ZHUH�FRQVWUXFWHG�IURP�SRO\YLQ\OFKORULGH�
ZLWK�WKHLU�VL]HV�UDQJLQJ�IURP������DQG������P��IRU�WHUPLWH�PRXQGV�DQG�������P��IRU�VRLO��)OX[�
RI�&+��DQG�&2��ZDV�PHDVXUHG�LQ�D�FORVHG�G\QDPLF�VHW�XS��QRQ�VWHDG\�VWDWH�DQG�QRQ�YHQWHG��
E\� FRQQHFWLQJ� HDFK� FKDPEHU� LQ� WXUQ� WR� WKH� )DVW� *UHHQKRXVH� *DV� $QDO\VHU� �/RV� *DWRV�
5HVHDUFK��0RXQWDLQ� 9LHZ�� &$�� 86$�� �� KHUHRQ� UHIHUUHG� WR� DV� )**$� �� XVLQJ� DQ� LQOHW� DQG�
RXWOHW� JDV� OLQH�ZLWK� 6ZDJHORN70� SXVK�ILWWLQJV� �-DPDOL� HW� DO�� ����E��� &KDPEHU� FORVXUH� WLPH�
ZDV�ILYH�PLQXWHV�IRU�PHDVXULQJ�PRXQG�IOX[HV�DQG�WHQ�PLQXWHV�IRU�VRLO�IOX[HV��GXULQJ�ZKLFK�
WKH�)**$�FROOHFWHG�DQG�DQDO\VHG�JDV�VDPSOHV�DW��+]�IUHTXHQF\��7KH�PHDVXULQJ�FHOO�RI�WKH�
)**$� LV� �������P�� DQG� WKH� LQWHUQDO� SXPS� UDWH� LV� �������P��PLQ��� ±� WKLV� WUDQVODWHV� LQWR� D�
FRPSOHWH�IOXVK�RI�WKH�PHDVXULQJ�FHOO�HYHU\�����VHFRQGV�´�
��
3DUDJUDSK� ���� $JDLQ� KHUH� GHILQH� ZKDW� LV� DQ� ))*$� ZULWLQJ� LW¶V� H[WHQGHG� QDPH�� DQG�
GHILQH�WKH�QHFHVVDU\� LQIRV�WR�XQGHUVWDQG�WKH�H[SHULPHQWDO�SURFHGXUH��GLUHFW� LQMHFWLRQ"�
:KLFK� YROXPH"�:KLFK� FRQGLWLRQV«� HWF�� LQ� WKH� ILHOG�� LQ� WKH� ODE�� FDOLEUDWLRQ«HWF�� HWF��
$QRWKHU� LPSRUWDQW�SRLQW�FRXOG�EH� WR�NQRZ� LI�D�*&�PHDVXUHPHQW�RI�&2��DQG�&+�� LV�
HTXDO�WR�WKH�RQH�E\�))*$��7KH�UHDVRQ�,�VD\�WKLV�LV�EHFDXVH�WKH�PRVW�FRPPRQ�DSSURDFK�
WR�PHDVXUH�&+��LV�*&�DQG�IHZ�JURXSV�XVH�/RV�*DWRV�IRU�WKLV�NLQG�RI�H[SHULPHQWV��9HU\�
IUHTXHQWO\� PHDVXUHPHQWV� E\� VWDWLF� FKDPEHUV�*&� WHQG� WR� XQGHUHVWLPDWH� IOX[HV�
PHDVXUHG�E\�,5�RU�GLIIHUHQW�NLQGV�RI�ODVHUV��$OVR�IRU�VRPH�VSHFLHV�OLNH�&+��PDQ\�ODVHU�
VHWXSV�WHQG�WR�KDYH�SUREOHPV�LQ�UHVROYLQJ�WKH�EDQGV�IRU�&+��DQG�ZDWHU�YDSRXU��6R�WKH�
TXHVWLRQ�KHUH�LV�LI�WKH�WZR�WHFKQLTXHV�DUH�FRPSDUDEOH�DQG�\RX�KDYH�VFLHQWLILF�HYLGHQFH�RI�
WKLV� RU� LQVWHDG� ZH� FRXOG� VXUHO\� DSSO\� \RXU� UHVXOWV� WR� GHWHUPLQDWLRQV� E\� ))*$� EXW�
H[WUDSRODWH�WR�*&�ZLWK�D�FHUWDLQ�FDXWLRQ�RU�D�GHILQHG�XQFHUWDLQW\��
�
:H�DFNQRZOHGJH�WKH�IDFW�WKDW�WKHUH�KDYH�EHHQ�UHSRUWV�RI�GLVDJUHHPHQW�EHWZHHQ�WKH�UHVXOWV�RI�
GLIIHUHQW�LQVWUXPHQWV��H�J��*&�YV��/RV�*DWRV�)**$��DQG�GLIIHUHQW�WHFKQLTXHV��FORVH�FKDPEHU�
YV�� PLFURPHWHRURORJLFDO� PHWKRGV��� DQG� WKHUHIRUH� RXU� VWXG\� VKRXOG� QRW� EH� WUHDWHG� DV� DQ�
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H[FHSWLRQ��2XU�WHVWV�VKRZHG�D�VWURQJ�FRUUHODWLRQ�RI�5��!�����EHWZHHQ�WKH�IOX[HV�PHDVXUHG�E\�
/RV�*DWRV�)**$�DQG�*&�DQG�ZH�GLG�QRW�GHFWH�DQ\�ELDV��+RZHYHU��JLYHQ�WKH�PDLQ�REMHFWLYHV�
RI� WKLV� VWXG\� ZHUH� WR� LQYHVWLJDWH� UHODWLYH� FRQWULEXWLRQ� RI� &+�� DQG� &2�� IOX[HV�� DQG� WKH�
UHODWLRQVKLSV�EHWZHHQ� LQWHUQDO�JDV�FRQFHQWUDWLRQV�DQG�IOX[HV�� UDWKHU� WKDQ�D�FRPSDULVRQ�ZLWK�
RWKHU� VWXGLHV�� ZH� WKLQN� WKLV� DJUHHPHQW� EHWZHHQ� *&� DQG� /RV� *DWRV� )**$� UHVXOWV� ZDV�
VXIILFLHQW�WR�QRW�LQIOXHQFH�WKH�ILQGLQJV�RI�WKLV�VWXG\��������
�
$V� VXJJHVWHG�� D� EULHI� H[SHULPHQWDO� SURFHGXUH� RI� VDPSOH� LQMHFWLRQ� DQG� H[WHQGHG� QDPH� RI�
)**$�KDV�QRZ�EHHQ�DGGHG�WR�WKH�PHQWLRQHG�SDUDJUDSK�ZKLFK�QRZ�UHDGV�DV��
�
³7KH�LQWHUQDO�PRXQG�&+��DQG�&2��FRQFHQWUDWLRQV�ZHUH�PHDVXUHG�RQFH�HDFK�LQ�WKH�ZHW�DQG�
WKH�GU\�VHDVRQV�IURP�WKH�VDPH�PRXQGV�RI�IRXU�WHUPLWH�VSHFLHV�WKDW�ZHUH�DOVR�UHSHDW�PHDVXUHG�
IRU�IOX[HV�RI�&+��DQG�&2���1\ORQ�WXEHV�ZHUH�SHUPDQHQWO\�LQVWDOOHG���FP�LQWR�WKH�PRXQG�ZDOO�
DW� D�PLG�OHYHO�KHLJKW�RI� WKH�PRXQG�ZLWK� WKH�RXWHU� HQG�RI� WKH� WXEH�FRQQHFWHG� WR� D� WZR�ZD\�
VWRSFRFN��ZKLFK�ZDV�RSHQHG�RQO\�DW�WKH�WLPH�RI�JDV�VDPSOH�FROOHFWLRQ��*DV�VDPSOHV�RI����PO�
ZHUH�FROOHFWHG�IURP�LQVLGH�WKH�PRXQGV�E\�FRQQHFWLQJ�D�V\ULQJH�WR�WKH�VWRSFRFN�LPPHGLDWHO\�
DIWHU�PHDVXULQJ�PRXQG�IOX[HV��DQG� LQMHFWHG�LQWR�WKH�)DVW�*UHHQKRXVH�*DV�$QDO\VHU��KHUHRQ�
UHIHUUHG�WR�DV�)**$��LQ�ILHOG��7KH�FRQFHQWUDWLRQV�RI�&+��DQG�&2�� LQ�WKH�JDV�VDPSOHV�ZHUH�
GHWHUPLQHG�E\�XVLQJ�D�FDOLEUDWLRQ�HTXDWLRQ�GHYHORSHG�LQ�WKH�ODERUDWRU\�E\�LQMHFWLQJ���PO�RI�
NQRZQ�FRQFHQWUDWLRQV�RI�&+��DQG�&2��LQ�WKH�VDPH�ZD\�DV�LQ�WKH�ILHOG�´��
�
5HVXOWV�
3DJH�������OLQH���±�/RRNLQJ�DW�)LJ����$��PHULGLRQDOLV�VHHPV�HTXDOO\�QRW�ZHOO�GHILQHG�DV�
7��KDVWLOLV�DOWKRXJK�WKH�ODFN�RI�UHVSRQVH�WR�UDLQ�RFFXUV�LQ�GLIIHUHQW�SHULRGV�IRU�WKH�WZR�
VDPSOHG�VSHFLHV��,VQ¶W�LW"�
7KH�UHYLHZHU�KDV�FRUUHFWO\�SRLQWHG�RXW�WKDW�WKH�VHDVRQDOLW\�RI�IOX[HV�IURP�$��PHULGLRQDOLV�LV�
QRW�DV�FOHDUO\�GHILQHG�DV�0��QHUYRVXV�DQG�7��SDVWLQDWRU�ZKLFK�LV�IXUWKHU�REVFXUHG�E\�WKH�VFDOH�
RI�)LJ�� ���+RZHYHU�� WKH� VHDVRQDO� SDWWHUQ� RI� IOX[HV� IURP�$��PHULGLRQDOLV�ZHUH�PRUH� FOHDUO\�
GHILQHG�WKDQ�7��KDVWLOLV�DV�FRQILUPHG�E\�WKH�VWDWLVWLFDOO\�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�IOX[�
DQG�ZDWHU�FRQWHQW�IRU�$��PHULGLRQDOLV��ZKLFK�ZDV�QRW�VLJQLILFDQW�IRU�7��KDVWLOLV��7DEOH�������
�
3DJH� ������ OLQH� ��� 1R� GLVWLQFW� VHDVRQDO� SDWWHUQV� ZHUH� REVHUYHG� LQ� VRLO� &+�� IOX[� DW�
7(5&�� &'13� DQG� +6� VDYDQQD� VLWHV� 7KLV� LV� TXLWH� DQ� XQH[SHFWHG� UHVXOW�� 6RLOV� IURP�
VHDVRQDOO\�GU\�HFRV\VWHPV�XVXDOO\�DUH�FKDUDFWHUL]HG�E\�D�GHILQHG�GLVWLQFWLRQ�LQ�GU\�DQG�
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ZHW�&+��VRLO�IOX[HV��VHH�UHYLHZ�E\�&DVWDOGL�HW�DO���������,Q�WKHVH�VRLOV�&+��R[LGDWLRQ�LV�
VXUHO\�DQ� LPSRUWDQW�FRQWULEXWLRQ�WR� WKH�QHW�&+��H[FKDQJH��DQG�GXULQJ� WKH�ZHW�VHDVRQ�
UHGXFHG� JDV� GLIIXVLRQ� VKRXOG� GHFUHDVH� WKH� VLQN� DQG� LQFUHDVH� RFFXUUHQFH� RI� &+��
SURGXFWLRQ�KRWVSRWV��SOXV�SUREDEO\�DOVR�VWLPXODWH�WHUPLWHV�DFWLYLW\��,Q�DQ\�FDVH�,�ZRXOG�
H[SHFW��DV�IRXQG�RIWHQ�LQ�OLWHUDWXUH�WR�VHH�D�JRRG�VLQN�GXULQJ�WKH�GU\�VHDVRQ�DQG�D�VPDOO�
VLQN�RU�OLWWOH�VRXUFH�LQ�WKH�ZHW��
�
7KH� UHYLHZHU� KDV� FRUUHFWO\� SRLQWHG� RXW� WKDW� XVXDOO\� LW� LV� H[SHFWHG� WR� REVHUYH� D� VHDVRQDO�
SDWWHUQ�LQ�VRLO�&+��IOX[HV�LQ�VHDVRQDOO\�GU\�HFRV\VWHPV�DV�ZHW�FRQGLWLRQV�WKHRUHWLFDOO\�UHVXOW�
LQ� UHGXFHG�PHWKDQRWURSKLF� DFWLYLW\� DQG� LQFUHDVHG�PHWKDQRJHQLF� DFWLYLW\��+RZHYHU��ZH� GLG�
QRW�REVHUYH�VXFK�D�VHDVRQDO�SDWWHUQ�LQ�IOX[HV�RQ�WKUHH�RI�RXU�VLWHV�ZKLFK�DOVR�FRQFXU�ZLWK�WKH�
ILQGLQJV� RI� /LYHVOH\� HW� DO�� ������� ZKR� VWXGLHG� VRLO� &+�� IOX[HV� LQ� WKHVH� VDYDQQDV� LQ� PRUH�
GHWDLO��7KH� VRLOV� LQ� WKH� VWXG\� UHJLRQ� DUH�YHU\� VDQG\� DQG� DUH� QRW� SURQH� WR�ZDWHU� ORJJLQJ�� ,Q�
HIIHFW�� UDLQIDOO�GUDLQV�YHU\�TXLFNO\� LQ� WKHVH�VRLOV�DQG�FRQVHTXHQWO\�VRLO�EDVHG�PHWKDQRJHQLF�
DFWLYLW\�ZDV� QHJOLJHQW� LQ� WKH�ZHW� VHDVRQ��:KDW� LV�PRUH� VXUSULVLQJ� LV� WKH� ODUJH�&+�� XSWDNH�
FDSDFLW\�RQ� WKH�GU\�VHDVRQ� LQ�VRLOV� WKDW� LV�YHU\�GU\��+RZHYHU�� UHFHQW� �DQG�\HW�XQSXEOLVKHG��
UHVXOWV�IURP�%HQHGLNW�)HVW�LQGLFDWH�WKDW�PHWKDQRWURSKV�LQ�VRPH�$XVWUDOLDQ�HFRV\VWHPV�VHHP�
WR� KDYH� D� JUHDWHU� WROHUDQFH� WR� GU\� VRLO� FRQGLWLRQV� DQG� VKRZ� DFWLYLW\� HYHQ� LQ� YHU\� GU\�
FRQGLWLRQV���$QRWKHU�H[SODQDWLRQ�LV�WKH�SUHVHQFH�RI�VXEWHUUDQHDQ�WHUPLWH�DFWLYLW\�DV�ZH�GLG�QRW�
VHSDUDWH�WKH�VRLO�FKDPEHUV�ZLWK�WHUPLWH�SUHVHQFH�IURP�WKH�RQHV�ZLWKRXW�WHUPLWHV�ZKLFK�ZRXOG�
KDYH�UHTXLUHG�GLJJLQJ�VRLO�XQGHU�FKDPEHUV��+HQFH��\HV��RXU�UHVXOWV�GR�QRW�FRQIRUP�WR�JHQHUDO�
WUHQGV�REVHUYHG�HOVHZKHUH��EXW�WKHUH�DUH�H[SODQDWLRQV�IRU�WKLV�REVHUYDWLRQ���
�
5HJDUGLQJ� VHDVRQDO� WHUPLWH� DFWLYLW\�� LW� LV� QRW� FOHDU� LI� ZHW� FRQGLWLRQV� ZRXOG� VWLPXODWH� RU�
KDPSHU�WHUPLWH�DFWLYLW\�LQ�VRLO�DV�ZH�KDG�REVHUYHG�LQFUHDVH�WHUPLWH�SUHVHQFH�LQ�PRXQGV�LQ�WKH�
ZHW� VHDVRQ� DV� FRPSDUHG� WR� WKH� GU\� VHDVRQ� LQ� D�SUHYLRXV� VWXG\� �-DPDOL� HW� DO�� ����E��ZKLFK�
VXJJHVW�UHGXFHG�WHUPLWH�DFWLYLW\�RXWVLGH�PRXQG�RU�LQ�VRLO�LQ�WKH�ZHW�VHDVRQ���
�
3DJH�������OLQH�����,W�LV�WUXH�WKDW�WKH���UHJUHVVLRQV�DUH�DOO�VLJQLILFDQW��KRZHYHU��WKH�ILUVW�
WZR�VKRZ�D�FOHDU�GLVWULEXWLRQ�RI�SRLQW�DORQJ�WKH�UHJUHVVLRQ�VORSH��ZKHUHDV�WKH��UG�DQG�
�WK�DSSHDU�OLNH�D�TXLWH�VFDWWHUHG�JURXS�RI�SRLQWV�GULYHQ�E\�IHZHU�SRLQWV��,�H[SHFW�WKDW�
WKH� HUURU� DVVRFLDWHG� WR� WKH� �� UHJUHVVLRQ� VKRXOG�EH� YHU\� GLIIHUHQW�� VPDOO� LQ� WKH� IRUPHU�
FDVHV� DQG�PXFK�ELJJHU� LQ� WKH� ODWWHU�� WKXV�PDNLQJ� WKH� UHODWLRQVKLS� UREXVW�RQO\� IRU� WKH�
ILUVW���FDVHV��7KLV�VKRXOG�EH�PHQWLRQHG�DQG�GHVFULEHG�LQ�WKH�UHVXOWV��
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,W�LV�FRUUHFW�WKLV�FRUUHODWLRQ�LV�VWURQJHU�IRU�ILUVW�WZR�VSHFLHV�DV�FRPSDUHG�WR�WKH�ODVW�WZR��ZKLFK�
KDV�EHHQ�GHVFULEHG�DW�������OLQHV�������DV�EHORZ���
³7KH�FRUUHODWLRQ�EHWZHHQ�IOX[HV�RI�&+��DQG�&2�� IURP�WHUPLWH�PRXQGV�ZDV�VWURQJHU�IRU�0��
QHUYRVXV��5�� �������S����������DQG�7��SDVWLQDWRU��5�� �������S����������DV�FRPSDUHG�WR�7��
KDVWLOLV��5�� �������S���������DQG�$��PHULGLRQDOLV��5�� �������S�����������)LJ�����´�
�
7KLV�LV�QRZ�IXUWKHU�GLVFXVVHG�LQ�VHFWLRQ�����WKURXJK�DGGLWLRQDO�VHQWHQFHV�ZKLFK�UHDG�DV��
�
³7KH� OLQHDU� UHJUHVVLRQ� DQDO\VLV� �)LJ�� ��� VXJJHVWV� WKDW� PRXQG� &2�� IOX[HV� FDQ� EH� XVHG� WR�
SUHGLFW� PRXQG� &+�� IOX[HV� EXW� ZLWK� YDULDEOH� DFFXUDF\� DFURVV� VSHFLHV�� )RU� H[DPSOH�� WKLV�
UHODWLRQVKLS�ZDV�VWURQJHU��5��!������IRU�0��QHUYRVXV�DQG�7��SDVWLQDWRU�EXW�ZHDNHU��5���������
IRU�7��KDVWLOLV�DQG�$��PHULGLRQDOLV�ZKLFK�VXJJHVWV�WKLV�PHWKRG�PD\�QRW�EH�XVHG�IRU�WKH�ODWWHU�
WZR�VSHFLHV��$Q�LPSRUWDQW�TXHVWLRQ�KHUH�LV��FDQ�ZH�XVH�WKH�UHJUHVVLRQ�HTXDWLRQ�RI�RQH�VSHFLHV�
WR�SUHGLFW� IOX[HV� IURP�RWKHU�VSHFLHV"�$QVZHU� LV� µ1R¶��7KLV� LV�EHFDXVH�UHJUHVVLRQ�VORSHV�DUH�
KLJKO\� YDULDEOH� IRU� GLIIHUHQW� VSHFLHV� �)LJ�� ���� )RU� H[DPSOH�� VORSH� RI� 0�� QHUYRVXV� LV�
DSSUR[LPDWHO\�WKUHH�����WLPHV�VPDOOHU�WKDQ�RWKHU�WKUHH�VSHFLHV��DQG�WKHUHIRUH�ZLOO�UHVXOW�LQ�D���
IROG� HUURU� LI� WKH� UHJUHVVLRQ�HTXDWLRQ�RI�0��QHUYRVXV� LV�XVHG� WR�SUHGLFW� IOX[HV�RI�RWKHU� WKUHH�
VSHFLHV�DQG�YLFH�YHUVD�´�
�
'LVFXVVLRQ��
�
3DJH�������OLQHV��������7KHUH�DUH�WZR�PLVWDNHV�LQ�WKLV�VHQWHQFH��ILUVW�WKH�WRWDO�&2HT�IOX[�
LQ�+6�ZHWODQG�LV�KLJKHU�WKDQ�LQ�+6�VDYDQQD��VHFRQG�LQ�7DEOH���ZH�FDQQRW�ILQG�PRXQG�
EDVDO�DUHDV�UHSRUWHG���
7KH�UHYLHZHU�KDV�FRUUHFWO\�SRLQWHG�RXW�WKH�HUURUV�LQ�WKH�VHQWHQFH�ZKLFK�DURVH�PDLQO\�EHFDXVH�
RI� WKH� UHIHUHQFH� WR� LQFRUUHFW� WDEOH�� 3OHDVH� QRWH� 7DEOH� �� VKRZV� DQQXDO� HPLVVLRQV� IURP� WKH�
PRXQGV�RI� HDFK� WHUPLWH� VSHFLHV�ZKLOH�7DEOH� �� VKRZV� WKH� DQQXDO�PRXQG�HPLVVLRQV� SHU� VLWH�
DIWHU�DFFRXQWLQJ�IRU�PRXQG�EDVDO�DUHD�FRYHUHG�E\�GLIIHUHQW�PRXQGV�DW� WKDW�VLWH��7KH�VFDOLQJ�
XS�PHWKRG�KDV�EHHQ�H[SODLQHG�LQ�6HFWLRQ������$V�VXFK��7DEOH���VKRZV�WKDW�+6�VDYDQQD�VLWH�
�����NJ�&2��H�KD��� \����KDV�KLJKHU� HPLVVLRQV� WKDQ�+6�ZHWODQG� ����NJ�&2��H�KD��� \�����7KH�
UHYLVHG�VHQWHQFH�QRZ�UHDGV�DV���
�
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³7KH� DQQXDO� WHUPLWH�PRXQG� HPLVVLRQV� �&+�� ��&2��� LQ�&2��H�� DIWHU� DFFRXQWLQJ� IRU�PRXQG�
EDVDO�DUHD�RQ�HDFK�VLWH��ZHUH�JUHDWHU�DW�7(5&��&'13�DQG�+6�VDYDQQD�VLWHV�WKDQ�+6�ZHWODQG�
VLWH�ZKLFK�FRUUHVSRQGV�WR�WKH�PRXQG�EDVDO�DUHD��7DEOH����DQG�WKXV�WHUPLWH�ELRPDVV�DW�WKHVH�
VLWHV�´�
�
3DJH� ������ OLQHV� �������$JDLQ� LW� LV�PHQWLRQHG� WKDW�+6�ZHWODQG�&2�HT� IOX[HV� DUH� WKH�
ORZHVW��+RZHYHU�ORRNLQJ�DW�WDEOH���,�FDOFXODWH�WKH�VXP�RI�&+��SOXV�&2��HTXDO�WR�����DQG�
����IRU�+6�VDYDQQD�DQG�+6�ZHWODQG��UHVSHFWLYHO\��,I�\RX�PDNH�ZURQJ�FDOFXODWLRQV�DOVR�
WKH� GLVFXVVLRQ� VKRXOG� EH� UHYLVHG� ZKHUH� \RX� WU\� WR� H[SODLQ� WKH� REVHUYHG� GLIIHUHQFHV��
+RZHYHU��,�WKLQN�WKDW�HUURU�VKRXOG�EH�UHSRUWHG�WRJHWKHU�ZLWK�DQQXDO�HVWLPDWHV�LQ�7DEOH�
��VR�WR�KDYH�FOHDUO\�WKH�HYLGHQFH�WKDW�PD\EH�����DQG�����DUH�QRW�VR�GLIIHUHQW�WR�MXVWLI\�WRR�
PDQ\�VSHFXODWLRQV��
$JDLQ��WKLV�DPELJXLW\�KDV�DULVHQ�EHFDXVH�RI�QRW�FOHDUO\�UHIHUULQJ�WR�WKH�FRUUHFW�WDEOH�ZKLFK�LV�
7DEOH���DQG�QRW�7DEOH����+RZHYHU��LQ�WKH�OLJKW�RI�FRPPHQWV�E\�UHYLHZHU���WKLV�VHQWHQFH�KDV�
EHHQ�GHOHWHG��
�
3DJH�������OLQHV�������DUH�\RX�VXUH�WKDW�RQ�WKH�EDVH�RI�WKH�IHZ�PHDVXUHPHQWV�GRQH��ZH�
FDQ�GULYH�VXFK�FRQFOXVLRQ"�:KDW�DERXW�$��PHULGLRQDOLV�
:H� DJUHH� WKDW� WKHUH� ZDV� QRW� HQRXJK� HYLGHQFH� WR� PDNH� WKLV� FRQFOXVLRQ�� 7KHUHIRUH�� WKLV�
VHQWHQFH�KDV�EHHQ�GHOHWHG�DQG�UHSODFHG�E\�WKH�VHQWHQFH�EHORZ���
�
³,W� LV� QRW� FOHDU� ZK\� WKH� VHDVRQDO� SDWWHUQ� RI� &+�� IOX[HV� IURP� WKH� PRXQGV� 7�� KDVWLOLV� ZDV�
GLIIHUHQW�IURP�WKH�PRXQGV�RI�RWKHU�VSHFLHV��)LJ�����´��
�
3DJH�������OLQHV����QHW�³DQQXDO�XSWDNH´��DGG�³DQQXDO�
7KLV�KDV�EHHQ�GRQH��DV�VKRZQ�EHORZ��
³6RLO�&+�� IOX[HV�DW�7(5&�DQG�+6�VDYDQQD�UHVXOWHG� LQ�D�QHW�DQQXDO�&+��XSWDNH��ZKLOH�VRLO�
IOX[HV�DW�&'13�DQG�+6�ZHWODQG�VLWHV�SURGXFHG�QHW�DQQXDO�&+��HPLVVLRQV�´�
�
3DJH� ������ OLQHV� ��� WKH� VKLIW� UHIHUV� WR� D� SDVVDJH� IURP� VRPHWKLQJ� WR� VRPHWKLQJ� HOVH��
ZKHUH�LV�WKH�VKLIW�KHUH"�'R�\RX�ZDQW�WR�VD\�WKDW�RQ�DQQXDO�EDVH�WKH�VLWH�LV�D�QHW�VRXUFH�
GLIIHUHQWO\�IURP�WKH�RWKHU�VLWHV"�
7KLV�VHQWHQFH�KDV�EHHQ�UHYLVHG�DQG�UHDGV�DV��
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³$W�&'13��DQQXDO�VRLO�&+��IOX[�ZDV�QHW�HPLVVLRQ�RI������NJ�&2��H�KD���\���PDLQO\�EHFDXVH�
&+�� HPLVVLRQV� IURP� D� VPDOO� QXPEHU� RI� VRLO� FKDPEHUV�� UHVXOWLQJ� IURP� VXEWHUUDQHDQ� WHUPLWH�
DFWLYLW\��RIIVHW� WKH�&+��XSWDNH�E\�UHVW�RI�WKH�FKDPEHUV��DV�VKRZQ�HOVHZKHUH��0DF'RQDOG�HW�
DO���������´��
�
3DJH�������OLQHV�����GR�\RX�H[SHFW�WKLV�RQO\�WR�EH�D�SDUWLFXODU�IHDWXUH�RI�1RUWKHUQ�
$XVWUDOLD"�,�GRQ¶W�WKLQN�VR��
:H�DJUHH�WKDW�SDWFK\�WHUPLWH�GLVWULEXWLRQ�FDQ�DOVR�EH�H[SHULHQFHG�LQ�RWKHU�DUHDV��7KHUHIRUH��
WKLV�VHQWHQFH�KDV�EHHQ�UHYLVHG�DQG�UHDGV�DV��
�
³6XFK�KLJK�VSDWLDO�YDULDELOLW\�LQ�VRLO�&+��IOX[�DPRQJ�VLWHV�VXJJHVWV�WKDW�VFDOLQJ�XS�WR�UHJLRQDO�
OHYHO� ZLOO� EH� SUREOHPDWLF� LQ� WURSLFDO� VDYDQQD� ODQGVFDSHV� RI� QRUWKHUQ� $XVWUDOLD� DQG� RWKHU�
HFRV\VWHPV�ZLWK�SDWFK\�GLVWULEXWLRQ�RI�VXEWHUUDQHDQ�WHUPLWH�DFWLYLW\�´�
�
3DJH�������OLQHV�����WKLV�DFFXUDF\�RU�XQFHUWDLQW\�VKRXOG�EH�PHQWLRQHG�DQG�GLVFXVVHG��
$V�VXJJHVWHG��WKH�VDLG�SDUDJUDSK�KDV�EHHQ�H[WHQGHG�WR�LQFOXGH�PRUH�GHWDLOV�DQG�UHDGV�DV��
³7KH� OLQHDU� UHJUHVVLRQ� DQDO\VLV� �)LJ�� ��� VXJJHVWV� WKDW� PRXQG� &2�� IOX[HV� FDQ� EH� XVHG� WR�
SUHGLFW� PRXQG� &+�� IOX[HV� EXW� ZLWK� YDULDEOH� DFFXUDF\� DFURVV� VSHFLHV�� )RU� H[DPSOH�� WKLV�
UHODWLRQVKLS�ZDV�VWURQJHU��5��!������IRU�0��QHUYRVXV�DQG�7��SDVWLQDWRU�EXW�ZHDNHU��5���������
IRU�7��KDVWLOLV�DQG�$��PHULGLRQDOLV�ZKLFK�VXJJHVWV�WKLV�PHWKRG�PD\�QRW�EH�XVHG�IRU�WKH�ODWWHU�
WZR�VSHFLHV��$Q�LPSRUWDQW�TXHVWLRQ�KHUH�LV��FDQ�ZH�XVH�WKH�UHJUHVVLRQ�HTXDWLRQ�RI�RQH�VSHFLHV�
WR�SUHGLFW� IOX[HV� IURP�RWKHU�VSHFLHV"�$QVZHU� LV� µ1R¶��7KLV� LV�EHFDXVH�UHJUHVVLRQ�VORSHV�DUH�
KLJKO\� YDULDEOH� IRU� GLIIHUHQW� VSHFLHV� �)LJ�� ���� )RU� H[DPSOH�� VORSH� RI� 0�� QHUYRVXV� LV�
DSSUR[LPDWHO\� WKUHH� WLPHV�VPDOOHU� WKDQ�RWKHU� WKUHH�VSHFLHV��DQG� WKHUHIRUH�ZLOO� UHVXOW� LQ�D���
IROG� HUURU� LI� WKH� UHJUHVVLRQ�HTXDWLRQ�RI�0��QHUYRVXV� LV�XVHG� WR�SUHGLFW� IOX[HV�RI�RWKHU� WKUHH�
VSHFLHV�DQG�YLFH�YHUVD�´��
�
3DJH� ������ OLQHV� ����� ,� GRQ¶W� XQGHUVWDQG�KRZ� WKLV� VHQWHQFH� MXVWLI\� WKH�SUHYLRXV��:K\�
GLIIHUHQW�DFFXUDF\�VKRXOG�EH�UHODWHG�WR�GLIIHUHQW�&2��&+��UDWLRV�IRU�D�JLYHQ�VSHFLHV"�,I�
\RX�GRQ¶W�FODULI\�WKLV�WKH�ORJLFDO�SDVVDJH�IRU�WKH�QH[W�ORQJ�SDUDJUDSK�LV�PLVVLQJ��
7KLV�VHQWHQFH�KDV�EHHQ�UHYLVHG�DQG�UHDGV�DV��
³7KH�VORSHV�RI�PRXQG�&+��IOX[�YV��PRXQG�&2��IOX[�YDU\�DPRQJ�WHUPLWH�VSHFLHV�EHFDXVH�RI�
WKH�YDULDEOH�&+��SHU�XQLW�&2��SURGXFWLRQ�UDWHV�IRU�GLIIHUHQW�VSHFLHV��)RU�H[DPSOH��PRXQGV�RI�
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0��QHUYRVXV�KDG�WKH�VPDOOHVW�&+��IOX[HV�EXW�JUHDWHVW�&2��IOX[HV�FRPSDUHG�WR�RWKHU�VSHFLHV�
�7DEOH����´�
�
3DJH�������OLQHV��������KHUH�DJDLQ�FRXOG�EH�LQWHUHVWLQJ�WR�FRPSDUH�WKH�HUURU�DVVRFLDWHG�
WR� WKH� H[WUDSRODWLRQ� RI�&+�� IOX[HV� VWDUWLQJ� IURP�&+�� FRQFHQWUDWLRQV�� IRU� RQH� VSHFLHV��
ZLWK�WKH�HUURU�DVVRFLDWHG�WR� WKH�H[WUDSRODWLRQ�IURP�RQH�VSHFLH� WR�DQRWKHU��,� WKLQN�WKDW�
WKH� NH\� SRLQW� RI� WKH� SDSHU� LV� WR� SURSRVH� D� PHWKRG� WR� LPSURYH� XQFHUWDLQW\� LQ�
H[WUDSRODWLRQV�XVLQJ�RWKHU�DSSURDFKHV��VR�XQFHUWDLQW\�PXVW�EH�GLVFXVVHG��
�
:H� DJUHH� ZLWK� WKH� UHYLHZHU� WKDW� LW� LV� LPSRUWDQW� WR� KLJKOLJKW� WKH� HUURU� DVVRFLDWHG� ZLWK� WKH�
H[WUDSRODWLRQ� XVLQJ� WKH� HTXDWLRQ� GHYHORSHG� IRU� RQH� VSHFLHV� DQG� DSSOLHG� RQ� RWKHU� VSHFLHV��
+RZHYHU��ZH�EHOLHYH�WKH�PHVVDJH�LQWHQGHG�KHUH�LV�WKH�FRQFOXVLRQ�WKDW�HUURU����IROG�IRU�&+��
DQG���IROG�IRU�&2��DQG�VR�RQ��DVVRFLDWHG�ZLWK�VXFK�H[WUDSRODWLRQ� LV� WRR�ELJ� WR� LJQRUH��7KLV�
HUURU�PLJKW�EH�VPDOO�IRU�VRPH�VSHFLHV�DV�FRPSDUHG�WR�RWKHUV�EXW�WKDW�ZLOO�UHPDLQ�XQFHUWDLQ�DV�
LW�ZLOO�QRW�EH�SUDFWLFDO� WR�GHYHORS�VXFK�D�UHODWLRQVKLS�IRU�HDFK�VSHFLHV�JLYHQ� WKHUH�DUH�PRUH�
WKDQ� ���� WHUPLWH� VSHFLHV� LQ� WKH� VWXG\� DUHD�� 7KH� H[SODQDWLRQ� EHORZ� VKRXOG� EH� VXIILFLHQW� WR�
GLVFXVV�WKLV�DVSHFW���
�
³7KH� OLQHDU� UHJUHVVLRQ� DQDO\VLV� EHWZHHQ�PRXQG� IOX[� DQG� LQWHUQDO�PRXQG� JDV� FRQFHQWUDWLRQ�
�&+��DQG�&2���VXJJHVWV� WKDW� WKLV�PHWKRG�PD\�EH�XVHG� WR�SUHGLFW�PRXQG�IOX[HV� IRU�D�JLYHQ�
VSHFLHV��+RZHYHU��XVLQJ�WKH�HTXDWLRQ�GHYHORSHG�IRU�RQH�VSHFLHV�WR�SUHGLFW�PRXQG�IOX[HV�IURP�
DQRWKHU�WHUPLWH�VSHFLHV��DV�VXJJHVWHG�E\�.KDOLO�HW�DO����������FRXOG�KDYH�UHVXOWHG�LQ�HUURUV�RI�
PRUH� WKDQ� ��IROG� IRU� &+�� DQG� ��IROG� IRU� &2�� LQ� RXU� VWXG\�� 6LPLODUO\�� &2�� FRQFHQWUDWLRQ�
LQVLGH� PRXQG� PD\� EH� XVHG� WR� SUHGLFW� PRXQG� &+�� IOX[� IURP� WKH� VDPH� PRXQG� XVLQJ� RXU�
UHJUHVVLRQ�PRGHOV��+RZHYHU�DJDLQ��XVLQJ�D�JHQHULF�UHODWLRQVKLS�RI�&2��FRQFHQWUDWLRQ�LQVLGH�D�
PRXQG�WR�SUHGLFW�PRXQG�&+��IOX[�PD\�UHVXOW�LQ����IROG�HUURUV�LQ�SUHGLFWHG�IOX[HV�´�
�
3DJH�������OLQHV������,W�GRHVQ¶W�VHHP�IURP�6DQGHUVRQ������HVWLPDWHV�RI�WHUPLWH�
ELRPDVV� GHQVLW\� WKDW� VHPLDULG� VDYDQQDV� SUHVHQW� RYHUDOO� KLJKHU� GHQVLW\� RI� WHUPLWH�
ELRPDVV�WKDQ�KXPLG�DUHDV��LW�ZRXOG�EH�ZRUWK�WR�FKHFN�\RXU�VWDWHPHQW��
,W�LV�FRUUHFW�WKLV�VHQWHQFH�GRHV�QRW�UHIHU�WR�6DQGHUVRQ������UDWKHU�D�SHUVRQDO�FRPPXQLFDWLRQ�
E\�D�VHQLRU�HFRORJLVW��7KLV�UHIHUHQFH�KDV�EHHQ�DGGHG�DFFRUGLQJO\�DV�EHORZ��
³/RZHU�UDLQIDOO�VDYDQQD�DUHDV�FDQ�EH�SRSXODWHG�E\�IDU�KLJKHU�PRXQG�GHQVLWLHV�WKDQ�REVHUYHG�
LQ�WKLV�VWXG\��5XVVHO�6PLWK�SHUV��FRPP���´�
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�
&RQFOXVLRQV�
&RQFOXVLRQV�QHHG�WR�EH�UHYLVHG��7KH\�VKRXOG�MXVW�VXPPDUL]H�WKH�PDLQ�ILQGLQJV�\RX�KDYH�
DQG�\RX�FDQ�EH�VXUH�DERXW�DQG�ZH�FDQ�PHQWLRQ�LQ�IXWXUH�ZRUNV�RU�XVH�DV�VWDUWLQJ�SRLQWV�
IRU�IXWXUH�LQYHVWLJDWLRQ�
&RQFOXVLRQV�KDYH�EHHQ�UHYLVHG�LQ�WKH�OLJKW�RI�FRPPHQWV�IURP�WKH�UHYLHZHU�DQG�UHDG�DV��
�
³7KLV�VWXG\�FRQILUPHG�WKDW�WHUPLWH�PRXQGV�DUH�D�JUHDWHU�VRXUFH�RI�&2��DV�FRPSDUHG�WR�&+��
RQ� DQ� DQQXDO� &2��H� EDVLV�� +RZHYHU�� &+�� DQG� &2�� HPLVVLRQV� IURP� WHUPLWH� PRXQGV�
FRQWULEXWHG�OHVV�WKDQ����WR�WKH�WRWDO�&+��DQG�&2��HPLVVLRQV�IURP�PRXQGV�DQG�VRLO�FRPELQHG�
LQ�&2��H��2XU�UHVXOWV�LQGLFDWH�WKDW�WKHUH�LV�QR�HDV\�ZD\�WR�PHDVXUH��RU�LQGLUHFWO\�GHWHUPLQH��
WKH�&+�� IOX[� IRU� D� YDULHW\� RI� WHUPLWH� VSHFLHV�� 7KHUH�ZHUH� VLJQLILFDQW� UHODWLRQVKLSV� EHWZHHQ�
&+��FRQFHQWUDWLRQ�DQG�&+��IOX[�DQG�DOVR�VLJQLILFDQW�UHODWLRQVKLSV�EHWZHHQ�PRXQG�&+��DQG�
&2��IOX[��+RZHYHU��DOO�WKHVH�UHODWLRQVKLSV�KDG�GLIIHUHQW�VORSHV�IRU�GLIIHUHQW�VSHFLHV�DQG�ZHUH�
WKHUHIRUH�VSHFLHV�VSHFLILF��8VLQJ�WKH�UHJUHVVLRQ�IXQFWLRQ�RI�RQH�VSHFLHV�WR�SUHGLFW�&+��IOX[HV�
IRU� WKH� PRXQGV� RI� RWKHU� VSHFLHV� ZRXOG� UHVXOW� LQ� ODUJH� HUURUV�� 7KHVH� VSHFLHV�VSHFLILF�
UHODWLRQVKLSV� PD\� EH� OLQNHG� WR� WKH� GLIIHUHQW� SURFHVVHV� WKDW� GHWHUPLQH� PRXQG� &2�� RU� &+��
FRQFHQWUDWLRQ� DQG� PRXQG� &2�� DQG� &+�� IOX[�� DQG� QHHG� IXUWKHU� LQYHVWLJDWLRQ�� 2XU� UHVXOWV�
FOHDUO\� LQGLFDWH� WKDW� WKH� ODUJH�YDULDELOLW\�DPRQJ�GLIIHUHQW� WHUPLWH�VSHFLHV� UHVXOWV� LQ�GLIIHUHQW�
UHODWLRQVKLSV� EHWZHHQ� LQWHUQDO� PRXQG� FRQFHQWUDWLRQ� DQG� IOX[HV�� DQG� WKDW� JHQHULF� HTXDWLRQV�
FDQQRW�DQG�VKRXOG�QRW�EH�DSSOLHG��DV�WKH\�ZRXOG�UHVXOW�LQ�ODUJH�HUURUV�´�
�
3DJH������� OLQHV�������� ,� WKLQN� WKLV� LV� DQ�DOUHDG\�NQRZQ�FRQFHSW��0D\EH�\RX�FDQ� VD\�
WKDW�WKLV�VWXG\�FRQILUPV�RU�VXSSRUWV�SUHYLRXV�REVHUYDWLRQV�WKDW«�
7KLV�VHQWHQFH�KDV�EHHQ�UHYLVHG�DQG�UHDGV�DV��
³7KLV�VWXG\�FRQILUPHG�WKDW�WHUPLWH�PRXQGV�DUH�D�JUHDWHU�VRXUFH�RI�&2��DV�FRPSDUHG�WR�&+��
RQ�DQ�DQQXDO�&2��H�EDVLV�´�
�
3DJH�������OLQHV��������7KLV�FDQ�EH�PRUH�D�VXJJHVWLRQ�LQ�WKH�GLVFXVVLRQ�WKDQ�D�
FRQFOXVLRQ� EHFDXVH� \RX� UHDOO\� GLG� QRW� WHVW� WKLV� LQ� D� IRFXVHG� H[SHULPHQW�� IRU� H[DPSOH�
XVLQJ� WKH� VDPH� UHODWLRQVKLS� WR� SUHGLFW�PHDVXUHPHQW� IRU� WKH� VDPH� VSHFLH� WDNHQ� LQ� WKH�
VDPH�VLWH�WKH�QH[W�\HDU�RU�LQ�D�GLIIHUHQW�VLWHV��
$V�VXJJHVWHG�E\�WKH�UHYLHZHU��WKLV�VHQWHQFH�KDV�EHHQ�UHYLVHG�DQG�UHDGV�DV��
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³7KHUH� ZHUH� VLJQLILFDQW� UHODWLRQVKLSV� EHWZHHQ� &+�� FRQFHQWUDWLRQ� DQG� &+�� IOX[� DQG� DOVR�
VLJQLILFDQW�UHODWLRQVKLSV�EHWZHHQ�PRXQG�&+��DQG�&2��IOX[�´�
�
3DJH������� OLQHV������DJDLQ� WKLV� LV� VSHFXODWLRQ�DQG�QRW�D�FRQFOXVLRQ�DV�\RX�RQO\�NQRZ�
ZDOO�WKLFNQHVV�DPRQJ�WKH�PHQWLRQHG�YDULDEOHV��
�
:H�DJUHH�ZLWK�UHYLHZHU¶V�FRPPHQW��/LQHV�����KDYH�EHHQ�GHOHWHG�ZKLOH�OLQHV�����KDYH�EHHQ�
UHYLVHG�DQG�UHDG�DV���
³7KHVH�VSHFLHV�VSHFLILF�UHODWLRQVKLSV�PD\�EH�OLQNHG�WR�WKH�GLIIHUHQW�IDFWRUV�DQG�SURFHVVHV�WKDW�
GHWHUPLQH�PRXQG�&2��RU�&+��FRQFHQWUDWLRQ�DQG�PRXQG�&2��DQG�&+��IOX[��VXFK�DV�PRXQG�
ZDOO�WKLFNQHVV���DQG�QHHG�IXUWKHU�LQYHVWLJDWLRQ�´��
�
7DEOH���±�FRUUHFW�V2,/�&+��IOX[�
7KLV�KDV�EHHQ�GRQH��


