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$FXWH� O\PSKREODVWLF� OHXNHPLD� � �$//�� LV� WKH� PRVW� FRPPRQ� PDOLJQDQF\� LQ�

FKLOGUHQ��5HPDUNDEOH�SURJUHVV�PDGH� LQ� WKH�PHWKRGV�RI�FKHPRWKHUDS\�KDV� LQFUHDVHG� WKH�

FXUH� UDWH� WR� ����� 7KH� OHXNHPLF� FHOOV� FDOOHG� EODVWV� DUH� HOLPLQDWHG� ZLWKLQ� VHYHQ� GD\V� RI�

FKHPRWKHUDS\� WUHDWPHQW�� &OLQLFDOO\�� WKH� EODVW� FRXQW� LV� PRQLWRUHG� GLUHFWO\� XVLQJ� EORRG�

VPHDUV� E\� WKH� VSHFLILF� JHQHWLF� PDUNHUV� DQG� LPPXQRSKHQRW\SLQJ� PHWKRGV� VXFK� DV� IORZ�

F\WRPHWU\��,Q�WKLV�DUWLFOH��ZH�SUHVHQW�D�QRYHO�DSSURDFK�WR�PRQLWRU�WKH�SURJUHVV�PDGH�GXH�

WR�FKHPRWKHUDS\� LQ�RQH�%�DQG� WZR�7�FHOO�$//�FKLOG�SDWLHQWV�XVLQJ�UHFHQW�QRYHO�RSWLFDO�

PHWKRG� FDOOHG� )7,5�PLFURVSHFWURVFRS\� � �)7,5�0&�� DQG� FOXVWHU� DQDO\VLV�� 2XU� UHVXOWV�

LQGLFDWHG�WKDW� WKH�ELRORJLFDO�PDUNHU�GHULYHG�IURP�WKH�VSHFWUD�FRXOG�QRW�SURYLGH�DFFXUDWH�

SUHGLFWLRQ� RI� WKH� SURJUHVV� PDGH� GXH� WR� FKHPRWKHUDS\�� +RZHYHU� WKH� VLPSOH� FOXVWHU�

DQDO\VLV� RI� )7,5� VSHFWUD� SURYLGHG� JRRG� FODVVLILFDWLRQ� RI� WKH� VDPSOHV� ZLWK� DQG� ZLWKRXW�

EODVWV��ZKLFK�FRUUHODWH� VDWLVIDFWRULO\�ZLWK�FOLQLFDO�GDWD��7KLV� UHSRUW� LV�DQ�H[DPSOH�RI� WKH�

SRWHQWLDO� DSSOLFDWLRQ� RI� )7,5�0&� LQ� WKH� GLDJQRVLV� DQG� IROORZ�XS� RI� YDULRXV� W\SHV� RI�

PDOLJQDQFLHV���

�

�

�

�

.H\ZRUGV�����$//���&KHPRWKHUDS\���EODVW���)7,5�0LFURVSHFWURVFRS\���ELRORJLFDO�PDUNHUV��

�������������������������&OXVWHU�DQDO\VLV��
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��,QWURGXFWLRQ�

$FXWH� O\PSKREODVWLF� OHXNHPLD� �$//�� LV� WKH� PRVW� SUHYDOHQW� W\SH� RI� PDOLJQDQF\�

DFFRXQWLQJ�IRU�����DPRQJ�FKLOGUHQ������7KH�DHWLRORJ\�RI�$//�LQ�FKLOGUHQ��LV�XQGHUVWRRG�

LQ� VRPH�GHWDLO>�@�� �*HQHWLF�FKDQJHV� LQ�KHPRSRLHWLF�FHOOV� OHDG� WR�$//�ZKLFK� LV�D�FORQDO�

KHPDWRORJLFDO�GLVRUGHU�DULVLQJ�GXH�WR�>�@���7KH�WUDQVORFDWLRQV�RI��0//�JHQH�RFFXU�LQ�����

FDVHV�RI�$//�>�@��&XUUHQW�UDWH�RI�FXUH�LV�QHDUO\�����LQ�FKLOGUHQ�����ZKHUHDV�LW�LV�RQO\����

���� LQ� DGXOWV� ���� 7KH� VXFFHVVIXO� FXUH� RI� FKLOGKRRG� $//� FDQ� EH� DWWULEXWHG� WR� VWULNLQJ�

SURJUHVV� PDGH� LQ� FKHPRWKHUDS\� SURFHGXUHV�� 7KH� PDOLJQDQW� %� RU� 7� FHOOV� SUHVHQW� LQ� WKH�

SHULSKHUDO� O\PSKRF\WHV� LVRODWHG� IURP� WKH� SDWLHQW� DUH� FDOOHG� DV� EODVWV�� %ODVW� FRXQW� LQ�

SDWLHQWV� LV�PRQLWRUHG�E\�SK\VLFLDQV�XVLQJ�YDULHW\�RI� WHFKQLTXHV� �����(YHQ�D� VLQJOH�EODVW�

FDQ� EH� GHWHFWHG� E\� PLQLPDO� UHVLGXDO� GLVHDVH� DVVHVVPHQW� ����� &RFNWDLO� RI� GUXJV� VXFK� DV�

GR[RUXELFLQ�� PHWKRWUH[DWH� �07;��� /�DVSDUWDVH� DQG� $UD�F� GHFUHDVH� WKH� EODVW� FRXQW�

GUDPDWLFDOO\�ZLWKLQ�D�ZHHN�RI�WUHDWPHQW���������

�

,Q�FKHPLVWU\�DQG�ELRORJ\��WKH�UROH�RI�)7,5�KDV�EHHQ�WKH�FKDUDFWHUL]DWLRQ��JXLGLQJ�

WKH� FKHPLVWV� DQG� UHYHDOLQJ� WKH� ELRPROHFXODU� VWUXFWXUH� IRU� ELRORJLVWV� ��������� /DVW� IHZ�

\HDUV�KDV�ZLWQHVVHG�WKH�DSSOLFDWLRQ�RI�)7,5�LQ�PHGLFLQH��(YHQ�WKRXJK�WKH�XVH�RI�)7,5�LQ�

FOLQLFV�LV�IDU�IURP�UHDOLW\��WKH�LQLWLDO�HIIRUWV�LQ�WKH�GLDJQRVLV�RI�FDQFHU������������DQG�RWKHU�

GLVRUGHUV� ����� DUH� FHUWDLQO\� HQFRXUDJLQJ� DQG� GHPDQGV� H[WHQVLYH� VWXG\�� � )7,5�

FKDUDFWHUL]DWLRQ� RI� FKURQLF� O\PSKREODVWLF� OHXNHPLD� � ����� �&//�� DQG� WKH� HIIHFW� RI� DQWL�

OHXNHPLD� GUXJV� RQ� OHXNHPLD� FHOOV� LQ� YLWUR� KDYH� EHHQ� UHSRUWHG� ������ ,Q� WKLV� UHSRUW� ZH�

SUHVHQW� D� QRYHO� DSSURDFK� WR� HYDOXDWH� WKH� SURJUHVV� PDGH� GXH� WR� FKHPRWKHUDS\� LQ� $//�

FKLOG� SDWLHQWV� XVLQJ� )7,5� 0LFURVSHFWURVFRS\� �)7,5�0&�� DQG� FOXVWHU� DQDO\VLV�� 2XU�
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SUHOLPLQDU\� UHVXOWV� LQGLFDWHG� WKDW� UHVXOWV� REWDLQHG� IURP� )7,5�0&� DQG� FOXVWHU� DQDO\VLV�

FRUUHODWH�VDWLVIDFWRULO\�ZLWK�FOLQLFDO�GDWD���

�

��0DWHULDOV�DQG�0HWKRGV�

����,VRODWLRQ�RI�FHOOV�DQG�VDPSOH�SUHSDUDWLRQ�

%ORRG�VDPSOHV�ZHUH�FROOHFWHG�IURP�WKUHH�FKLOGUHQ�DGPLWWHG�LQ�6RURND�8QLYHUVLW\�

0HGLFDO� &HQWHU� �680&�� �RQH� %� FHOO� DQG� WZR� 7� FHOO� $//� SDWLHQWV�� ZLWK� WKHLU� FRQVHQW��

6WDQGDUG�FKHPRWKHUDS\�WUHDWPHQW�SURWRFRO� ��%)0�����ZDV�DGPLQLVWHUHG�IRU�DOO�SDWLHQWV��

%ODVW� FRXQW� ZDV� SHUIRUPHG� XVLQJ� F\WRJHQHWLF� PHWKRGV� DQG� IORZ� F\WRPHWU\� WHFKQLTXHV��

7KH� EORRG� ZDV� SURFHVVHG� ZLWKLQ� WZR� KRXUV� IRU� WKH� LVRODWLRQ� RI� WKH� O\PSKRF\WHV��

/\PSKRF\WHV� ZHUH� LVRODWHG� DV� SUHYLRXVO\� GHVFULEHG� >��@�� 7KH� SURFHVVHG� VDPSOHV�

FRQWDLQLQJ� PRQRQXFOHDU� FHOOV� ZHUH� FKHFNHG� IRU� UHVLGXDO� 5%&� �5HG� %ORRG� &HOOV��

FRQWDPLQDWLRQ���

�

����)7,5�0LFURVSHFWURVFRS\�DQG�&OXVWHU�DQDO\VLV�

0RQRQXFOHDU� FHOOV� ZHUH� ORDGHG� RQ� =LQF�6HOHQLXP� �=Q6H�� FU\VWDOV� DQG� ODWHU� DLU�

GULHG� FRPSOHWHO\��)7,5�GDWD�ZHUH�FROOHFWHG�XVLQJ�PRGHUQ�)7,5�PLFURVFRSH� �%58.(5�

(48,12;�PRGHO����6�2386�VRIWZDUH���0HDVXUHPHQW�VLWH�FRYHUHG����PP�GLDPHWHU�DQG�

WKH�VSHFWUD�WDNHQ�ZHUH�DYHUDJH�RI���������VFDQV�WR�LQFUHDVH�WKH�VLJQDO�WR�QRLVH�UDWLR��7KH�

UHVROXWLRQ�ZDV���FP
���

� DQG� WHQ�GLIIHUHQW�PHDVXUHPHQWV�ZHUH�PDGH� IRU�HDFK�VDPSOH��7KH�

VSHFWUD� ZLWK� KLJK� VLJQDO� WR� QRLVH� UDWLR� �t������ ZHUH� XVHG� IRU� IXUWKHU� GDWD� DQDO\VLV��

25,*,1�VRIWZDUH�ZDV�XVHG� IRU�FDOFXODWLQJ� WKH� LQWHJUDWHG�DEVRUEDQFH�DQG� WKH�HUURU�EDUV�

UHSUHVHQW� WKH� PD[LPXP� 6'� REWDLQHG� LQ� DOO� RI� RXU� PHDVXUHPHQWV�� &OXVWHU� DQDO\VLV� ZDV�
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SHUIRUPHG�ZLWK�JRRG�TXDOLW\�VSHFWUD�KDYLQJ�KLJK�VLJQDO�WR�QRLVH�UDWLR��7KH�VSHFWUD�RI�GD\�

]HUR��WKH�GD\�EHIRUH�WKH�WUHDWPHQW�EHJXQ��DQG�ILUVW�VHYHQ�GD\V�RI�FKHPRWKHUDS\�WUHDWPHQW�

ZHUH�XVHG�IRU�FOXVWHU�DQDO\VLV��7KH�:DUG¶V�PLQLPXP�YDULDQFH�PHWKRG�ZDV�XVHG�IRU� WKH�

FOXVWHU�DQDO\VLV��ZKLFK�ZDV�SURYLGHG�LQ�WKH�2386�VRIWZDUH��

�

��5HVXOWV�

����%ODVW�FRXQW�

7KH�SHUFHQWDJH�RI�EODVW�FRXQWV� LQ�ERWK�%�DQG�7�FHOO�SDWLHQWV�GHWHUPLQHG�E\�IORZ�

F\WRPHWU\� DQG� PLFURVFRSLF� LQVSHFWLRQ� LV� VKRZQ� LQ� )LJXUH� ��� )RU� %� FHOO� SDWLHQW�� EODVW�

SHUFHQWDJH�� ZKLFK� ZDV� LQLWLDOO\� ���� UHGXFHG� GUDPDWLFDOO\� RQ� FKHPRWKHUDS\� WUHDWPHQW�

DQG� ILQDOO\� WKH� EODVW� SHUFHQWDJH� ZDV� QHDUO\� WR� ]HUR� RQ� WKH� �
	�


� GD\� RI� WUHDWPHQW� LQ� WKH�

SHULSKHUDO�EORRG��,Q�WKH�FDVH�RI�7��FHOO�SDWLHQW��EODVW�SHUFHQWDJH�ZDV�UHGXFHG�WR�]HUR�RQ�

WKH��
��


�GD\�RI�WUHDWPHQW�DQG�PDLQWDLQHG�WLOO�WKH��
	�


�GD\�LQ�SHULSKHUDO�EORRG��,Q�DQRWKHU�7��

SDWLHQW�� WKH� EODVW� FRXQW�� ZKLFK� ZDV� LQLWLDOO\� ����� UHGXFHG� WR� ���� DIWHU� WZR� GD\V� RI�

FKHPRWKHUDS\�� )XUWKHU� WUHDWPHQW� OHG� WR� GHFUHDVH� LQ� EODVW� SHUFHQW� DQG� ILQDOO\� LW� ZDV�

REVHUYHG�WR�EH�]HUR�RQ�WKH��
	�


�GD\�RI�WUHDWPHQW���

�

����)7,5�0LFURVSHFWURVFRS\�

D��%�&HOO��$//�3DWLHQW�

)LJXUH��D�VKRZV�WKH�)7,5�0&�VSHFWUD��DYHUDJH�RI�WHQ�PHDVXUHPHQWV��RI�GD\�]HUR�

�EHIRUH�WKH�FKHPRWKHUDS\�WUHDWPHQW��DQG�GD\V���DQG���RI�WKH�WUHDWPHQW�IURP�D�%�FHOO�$//�

SDWLHQW�� ,QWHUHVWLQJ� UHVXOWV� ZHUH� REWDLQHG� GXULQJ� WKH� ILUVW� VHYHQ� GD\V� RI� FKHPRWKHUDS\�

WUHDWPHQW��7KH�GHFUHDVH�LQ�DEVRUEDQFH�ZDV�REVHUYHG�IRU�WKH��
��


�GD\�RI�WKH�FKHPRWKHUDS\�
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WUHDWPHQW� LQ� WKH� UHJLRQ�EHWZHHQ����������FP
���

�FRPSDUHG� WR�GD\�]HUR��$V� WKH� WUHDWPHQW�

FRQWLQXHG�IRU�D�ZHHN��WKHUH�ZDV�VLJQLILFDQW�UHGXFWLRQ�LQ�WKH�DEVRUEDQFH�REVHUYHG�RQ�GD\�

�� RI� WKH� WUHDWPHQW�� 7KH� DEVRUEDQFH� FKDQJHV� ZHUH� LQ� JRRG� FRUUHODWLRQ� ZLWK� EODVW�

SHUFHQWDJH� IRU�%�FHOO� SDWLHQW��7KH� VHFRQG�GHULYDWLYH� VSHFWUD� IRU�GD\�]HUR�DQG�VHYHQ�DUH�

VKRZQ�LQ�)LJXUH��E��0LQLPD�DW�����������DQG������FP
���

�VKRZHG�VLJQLILFDQW�FKDQJHV�LQ�

LQWHQVLW\�DQG�IUHTXHQF\�VKLIWV�ZHUH�DOVR�REVHUYHG�LQ�WKH�UHJLRQ�EHWZHHQ�����������FP
���

��

1R� VLJQLILFDQW� DEVRUEDQFH� FKDQJHV� ZHUH� REVHUYHG� ZLWK� WUHDWPHQW� LQ� WKH� KLJKHU�

ZDYHQXPEHU�UHJLRQ������������FP
���

��RI�WKH�VSHFWUXP��

�

E��7��&HOO�$//�3DWLHQWV�

)7,5�0&�VSHFWUD�RI�PRQRQXFOHDU�FHOOV�LVRODWHG�IURP�FRQWURO��GD\�]HUR���
��


�DQG��
	�


�

GD\� RI� FKHPRWKHUDS\� WUHDWPHQW� IRU� WKH� 7�� FHOO� SDWLHQW� LV� SUHVHQWHG� LQ� )LJXUH� �D��

$EVRUEDQFH� FKDQJHV� ZHUH� REVHUYHG� RQO\� LQ� WKH� UHJLRQ� EHWZHHQ� ���������� FP
���

� IRU�

FRQWURO�DQG�GD\�]HUR�RI�7��FHOO�SDWLHQW��,W�ZDV�VLJQLILFDQW�ZLWK�DPLGH�,,�SHDN�FRPSDUHG�WR�

SKRVSKDWH� DEVRUELQJ� UHJLRQV� RI� WKH� VSHFWUXP� ����������� FP
���

��� ,QWHUHVWLQJO\�� WKH�

VKRXOGHU�DURXQG������FP
���

�EURDGHQHG�IRU�GD\V���DQG���RI�WUHDWPHQW���,QWHQVLW\�GLIIHUHQFHV�

ZHUH� REVHUYHG� ZLWK� D� VPDOO� ,5� EDQG� DW� ���� FP
���

� DULVLQJ� GXH� WR� V\PPHWULF� VWUHWFKLQJ�

YLEUDWLRQV� IURP� SKRVSKRGLHVWHU� ERQGV� RI� WKH� QXFOHLF� DFLGV� ������ � 6HFRQG� GHULYDWLYH�

VSHFWUD� IRU� GD\� ]HUR� DQG� WKLUG� GD\� RI� WUHDWPHQW� DUH� VKRZQ� LQ� WKH� )LJXUH� �E�� 1RWDEOH�

IUHTXHQF\�VKLIWV��������FP
���

��ZHUH�REVHUYHG�LQ�WKH�UHJLRQV�VXFK�DV�����������DQG������

����� FP
���

�� 7KH� IUHTXHQF\� VKLIWV� ZHUH� FRQVLGHUDEO\� ODUJHU� LQ� PDJQLWXGH� IRU� WKH� 7�� FHOO�

FDVH�WKDQ�WKH�%�FHOO�SDWLHQW���

�
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F��7��FHOO�$//�SDWLHQW��

)7,5�0&� VSHFWUD� IRU� WKH� 7�� FHOO� $//� SDWLHQW� LV� SUHVHQWHG� LQ� WKH� )LJXUH� �D��

6SHFWUDO� FKDQJHV� GXH� WR� VHYHQ� GD\V� RI� FKHPRWKHUDS\� ZHUH� VLPLODU� WR� WKH� %� FHOO� $//�

SDWLHQW� VKRZQ� LQ� WKH� )LJXUH� �D�� 'UDPDWLF� GHFUHDVH� LQ� DEVRUEDQFH� ZDV� REVHUYHG� LQ� WKH�

SKRVSKDWH� DEVRUELQJ� UHJLRQV� ����������� FP
� �

�� DIWHU� VHYHQ� GD\V� RI� FKHPRWKHUDS\�

WUHDWPHQW�� 1R� VLJQLILFDQW� DEVRUEDQFH� FKDQJHV� ZHUH� REVHUYHG� ZLWK� DPLGH� ,,� SHDN� RQ�

FKHPRWKHUDS\� WUHDWPHQW�� $V� LQ� WKH� FDVH� RI� 7�� SDWLHQW�� WKH� VHFRQG� GHULYDWLYH� VSHFWUD�

VKRZQ� LQ� )LJXUH� �E� LQGLFDWHG� WKDW� WKH� IUHTXHQF\� VKLIWV� REVHUYHG� LQ� WKH� ���������� DQG�

����������FP
���

�UHJLRQV�ZHUH�ORZHU�LQ�PDJQLWXGH��QRW�PRUH�WKDQ���FP
���

��FRPSDUHG�WR�WKH�

7��FHOO�$//�SDWLHQW��7��FHOO�SDWLHQW�VKRZHG�QR�QRWDEOH�GLIIHUHQFHV�LQ�WKH�DEVRUEDQFH�ZLWK�

FKHPRWKHUDS\�WUHDWPHQW�LQ�WKH�UHJLRQ�EHWZHHQ�����������FP
���

��

�

����%LRORJLFDO�0DUNHU�GHULYHG�IURP�,5�6SHFWUD�

D��51$�'1$�

$QGUHXV�HW�DO� UHSRUWHG� WKDW� WKH�JUDGLQJ�RI� O\PSKRLG� WXPRU�FRXOG�EH�DFKLHYHG�E\�

WKH� UDWLR�RI�51$�'1$�DW����������������� � ,Q�RXU�FDVH�� WKH�SHUFHQWDJH�RI�EODVWV�FDQ�EH�

FRQVLGHUHG� HTXLYDOHQW� WR� WKH� VWDJH� RI� WKH� GLVHDVH�� $GPLQLVWUDWLRQ� RI� FRFNWDLO� RI� GUXJV�

ZRXOG� EH� H[SHFWHG� WR� ORZHU� WKH� VHYHULW\� RI� WKH� GLVHDVH�� 5HVXOWV� RQ� 51$�'1$�

DW����������IRU�%�DQG�7�FHOO�$//�SDWLHQWV�DUH�JLYHQ�LQ�)LJXUH���D��E�	�F��,Q�DOO�WKH�FDVHV��

GD\�±��UHSUHVHQWV�WKH�DYHUDJH�RI�IRXU�KHDOWK\�FRQWUROV��,Q�WKH�FDVH�RI�%�FHOO�$//�SDWLHQW��

ILUVW�GD\�WUHDWPHQW�OHG�WR�D�VOLJKW�LQFUHDVH�LQ�51$�'1$�DQG�ODWHU�GHFUHDVHG�ZLWK�GLVFUHWH�

IOXFWXDWLRQV�WLOO���
	 


�GD\�RI�WUHDWPHQW��6DWXUDWLRQ�ZDV�REVHUYHG�IURP�������GD\V���7KH�7��

FHOO�$//�FDVH�VKRZHG�D�VKDUS�GHFOLQH�LQ�51$�'1$�UHDFKLQJ�WKH�ORZHVW�YDOXH�RQ��
��


�GD\�



��

RI�WUHDWPHQW�LQ�DJUHHPHQW�ZLWK�WKH�EODVW�FRXQW��)XUWKHU�LQFUHDVH�ZDV�REVHUYHG�IURP������

GD\V�DQG�ODWHU�VWDELOL]HG��,Q�WKH�FDVH�RI�7���)LJXUH��F���51$�'1$�GHFUHDVHG�LQ�WKH�ILUVW�

WZR�GD\V�RI�WUHDWPHQW�DQG�WKH�IOXFWXDWLRQV�ZHUH�REVHUYHG�EHWZHHQ�VHFRQG�DQG�ILIWK�GD\��

/DWHU��VWHDG\�GHFUHDVH�ZDV�REVHUYHG�IURP�����GD\V�RI�WUHDWPHQW��

�

����&OXVWHU�DQDO\VLV�

D��%�FHOO�$//�3DWLHQW�

)LJXUH� �D� VKRZV� WKH� GHQGURJUDP� REWDLQHG� IURP� FOXVWHU� DQDO\VLV� UHVXOWV� RI� WKH�

)7,5�0&�VSHFWUD�LQ�WKH�UHJLRQ�EHWZHHQ����������FP
���

��ZKLFK�LQFOXGH�WKH�VSHFWUD�IURP�

GD\�]HUR�WR�QLQH�IRU�WKH�%�FHOO�$//�SDWLHQW��'D\�]HUR�KDYLQJ�����EODVW�DQG�WKH�VHYHQWK�

GD\��DIWHU�WUHDWPHQW��ZHUH�JURXSHG�LQWR�WZR�GLIIHUHQW�FOXVWHUV��7KH�PDMRU�FOXVWHU�KDG�WZR�

VXE�FOXVWHUV�KDYLQJ�����GD\V�DQG�GD\V�����DQG�����$QDO\VLV�RI�WKH�UHJLRQ�EHWZHHQ������

�����FP
���

� �)LJXUH��E��VKRZHG�WZR�PDMRU�FOXVWHUV��JLYLQJ�ULVH�WR�FOHDU�VHSDUDWLRQ�RI�GD\�

]HUR�DQG�GD\�VHYHQ��,Q�WKH�VHFRQG�PDMRU�FOXVWHU��ERWWRP���GD\���ZLWK�EODVW�FRXQW�EHWZHHQ�

�������KDG�KLJKHU�KHWHURJHQHLW\�FRPSDUHG�WR�GD\V�����ZKHUH�WKH�EODVWV�ZHUH�FRPSOHWHO\�

DEVHQW�� � ,QFOXVLRQ�RI� WKH� DERYH� UHJLRQV� IURP����������FP
���

� �)LJXUH��F�� VKRZV� WKDW� WKH�

GD\� ]HUR� DQG� VHYHQ�DUH� VWLOO� VHSDUDWHG�ZLWK� ORZHU�KHWHURJHQHLW\�FRPSDUHG� WR� WKH� UHJLRQ�

EHWZHHQ� ���������� FP
���

�� 7KH� PDMRU� FOXVWHU� KDG� WZR� VXE�FOXVWHUV� VLPLODU� WR� WKH� PDMRU�

FOXVWHU�VKRZQ�LQ�)LJXUH��D��&OXVWHU�DQDO\VLV�RI�WKH�VSHFWUD�LQ�WKH�UHJLRQ�����������FP
���

�

VKRZHG�D�PDMRU�FOXVWHU�ZLWK�SRRU�FODVVLILFDWLRQ�RI�WUHDWHG�DQG�XQWUHDWHG�VDPSOHV��GDWD�QRW�

VKRZQ���

�



��

E��7��FHOO�$//�3DWLHQW�

7KH� GHQGURJUDPV� REWDLQHG� RQ� WKH� FOXVWHU� DQDO\VLV� RI� )7,5�0&� VSHFWUD� RI�

PRQRQXFOHDU�FHOOV�IURP�WKH�ILUVW�7�FHOO�$//�SDWLHQW��7���LV�SUHVHQWHG�LQ�)LJXUH���D�F���7KH�

UHJLRQ�LQ�WKH�VSHFWUD�WDNHQ�IRU�DQDO\VLV�EHWZHHQ����������FP
���

�VKRZHG�PDMRU�DQG�PLQRU�

FOXVWHUV�� ,Q� WKH� PLQRU� FOXVWHU�� GD\� ]HUR� DQG� WHQ� ZHUH� PL[HG� VKRZLQJ� SRRU� VHSDUDWLRQ�

EHWZHHQ� WUHDWHG� DQG� XQWUHDWHG� VDPSOHV�� � 7KH� PDMRU� FOXVWHU� KDG� WZR� VXE�FOXVWHUV� ZKHUH�

GD\�RQH�DQG�WKUHH�ZLWK�KLJK�KHWHURJHQHLW\�DPRQJ�WKH�RWKHU�WUHDWPHQW�VDPSOHV��7KH�UHVXOWV�

RI�WKH�FOXVWHU�DQDO\VLV�IRU�VSHFWUDO�ZLQGRZ�LQ�WKH�UHJLRQ�����������FP
���

�DUH�SUHVHQWHG�LQ�

)LJXUH� �E�� � 7KH� PDMRU� FOXVWHU� FRXOG� QRW� FODVVLI\� WKH� VSHFWUD� IRU� GD\� ]HUR� DQG� WKH�RWKHU�

WUHDWPHQW� VDPSOHV�� � 7KH� FOXVWHU� DQDO\VLV� RI� VSHFWUDO� ZLQGRZ� LQ� WKH�KLJKHU�ZDYHQXPEHU�

UHJLRQ�EHWZHHQ�����������FP
���

��VKRZQ�LQ�)LJXUH��F��SURYLGHG�JRRG�FODVVLILFDWLRQ�RI�GD\�

]HUR�RQH� DQG� RWKHU� WUHDWPHQW� VDPSOHV� DIWHU� WKUHH� GD\V� RI� FKHPRWKHUDS\� WUHDWPHQW�� 7KH�

PDMRU� FOXVWHU� LQ� WKH� GHQGURJUDP� KDG� DOO� WKH� VSHFWUD� ZKHUH� QR� EODVWV� ZHUH� IRXQG� LQ� WKH�

SDWLHQW¶V�EORRG�VDPSOHV���

�

F��7��FHOO�$//�3DWLHQW�

&OXVWHU�DQDO\VLV�RI�WKH�)7,5�0&�VSHFWUD�LQ�GLIIHUHQW�UHJLRQV�DUH�VKRZQ�LQ�)LJXUH�

�� D�F� IRU� WKH� VHFRQG� 7� FHOO� $//� SDWLHQW� �7���� 6\PPHWULF� DQG� DV\PPHWULF� VWUHWFKLQJ�

UHJLRQV�RI�SKRVSKDWH�SURYLGHG�JRRG�FODVVLILFDWLRQ�EHWZHHQ�WKH�VDPSOHV�ZLWK�DQG�ZLWKRXW�

EODVWV��'D\V����� DQG����� IRUPHG� WZR�PDMRU� FOXVWHUV�KDYLQJ�KLJK�KHWHURJHQHLW\�EHWZHHQ�

WKHP��&OXVWHU�DQDO\VLV�LQ�WKH�UHJLRQ�EHWZHHQ�����������FP
���

���GDWD�QRW�VKRZQ��SHUIRUPHG�

SRRUO\�JLYLQJ� ULVH� WR�PL[LQJ�RI� WUHDWHG�DQG�XQWUHDWHG�EODVWV� IRU� WKH�7�FHOO�$//�SDWLHQWV�

�7��DQG�7����



���

��'LVFXVVLRQ�

:LWK�WKH�DGYDQFHPHQW�PDGH�LQ�WKH�PHWKRGV�RI�FKHPRWKHUDS\��FXUH�UDWH�IRU�$//�

LQ�FKLOGUHQ� LV�FORVHU� WR������ �*HQHUDOO\�PRVW�RI� WKH�DQWL�FDQFHU�GUXJV�DFW�E\�LQWHUIHULQJ�

ZLWK� WKH� QXFOHLF� DFLGV� V\QWKHVLV� RU� WKHLU� IXQFWLRQ� ������ )RU� H[DPSOH�� GR[RUXELFLQ�

LQWHUFKHODWHV� LQWR� WKH� '1$� DQG� LQGXFHV� WRSRLVRPHUDVH� ±PHGLDWHG� VLQJOH� DQG� GRXEOH�

VWUDQGHG� EUHDNV� LQ� '1$� ������ 0HWKRWUHDWH� �07;�� LQKLELWV� WKH� HQ]\PH� GLK\GURIRODWH�

UHGXFWDVH��'+)5��WKHUHE\�GHSOHWLQJ�WKH�EXLOGLQJ�EORFNV�RI�'1$�������/�DVSDUJLQDVH�KDV�

D� VHOHFWLYH� DQWL�OHXNHPLF� HIIHFW� UHGXFLQJ� WKH� /�DVSDUDJLQH� �/�$VQ�� FRQFHQWUDWLRQ� LQ� WKH�

EORRG� ������ 1RUPDO� FHOOV� UHVSRQG� WR� WKH� GHSOHWLRQ� RI� /�� $VQ� E\� HQKDQFLQJ� WKH� /�

$VSDUDJLQH� V\QWKDVH� DFWLYLW\�� ,Q� FRQWUDVW�� WKH� OHXNHPLF� FHOOV� KDYH� ORZ� OHYHOV� RI� WKLV�

HQ]\PH� OHDGLQJ� WR� VWDUYDWLRQ� RI� WKLV� HVVHQWLDO� DPLQRDFLG�� (YHQ� WKRXJK� JHQHWLF�

DEQRUPDOLWLHV�DUH�IRXQG�LQ�ERWK�%�DQG�7�FHOO�$//�SDWLHQWV��WKH�SURJQRVWLF�DQG�WKHUDSHXWLF�

LPSOLFDWLRQV�DUH�PRUH�SURQRXQFHG�LQ�%�FHOO�$//�FDVHV��������7KH�VSHFLILF�WUDQVORFDWLRQV�

LQ�%�FHOO�SDWLHQWV�KDYH�DQ�LQFUHDVHG�ULVN�RI�WUHDWPHQW�IDLOXUH�WKDQ�WKH�7�FHOO�SDWLHQWV���

�

7KH�VSHFWUDO�FKDQJHV�IRU�%�FHOO�$//�ZHUH�VLJQLILFDQW�LQ�WKH�SKRVSKDWH�PHWDEROLWHV�

DEVRUELQJ�UHJLRQV�EHWZHHQ�����������FP
���

� IRU�GD\�]HUR�DQG�VHYHQ�ZKLFK�FRUUHVSRQG�WR�

����DQG�]HUR�SHUFHQW�EODVW�FRXQW�DFKLHYHG�DIWHU�WKH�FKHPRWKHUDS\�WUHDWPHQW��0RUH�WKDQ�

WZR� IROG� GHFUHDVH� LQ� WKH� DEVRUEDQFH� ZDV� REVHUYHG� EHWZHHQ� GD\� ]HUR� DQG� VHYHQ� LQ� WKH�

UHJLRQ�EHWZHHQ�����������FP
���

��7KLV�GHFUHDVH�PLJKW�EH�GXH�WR�WKH�GUDPDWLF�FKDQJHV�LQ�

WKH� QXFOHLF� DFLG� FRQWHQW� LQ� WKH� FHOOV� GXH� WR� WKH� DGPLQLVWUDWLRQ� RI� DQWL�OHXNHPLF� DJHQWV��

%XW��LQ�WKH�FDVH�RI�7�FHOO�$//�FDVH��WKH�DEVRUEDQFH�FKDQJHV�ZHUH�QRW�DV�GUDPDWLF�DV�IRU�%�

FHOO� FDVH�� 6LJQLILFDQW� FKDQJHV� LQ� LQWHQVLW\� ZHUH� REVHUYHG� LQ� WKH� UHJLRQ� EHWZHHQ� �����



���

����� FP
���

�� 7KH� VSHFWUDO� FKDQJHV� PLJKW� DULVH� GXH� WR� SHUFHQWDJH� RI� EODVW� FRXQW� EHIRUH�

FKHPRWKHUDS\�DQG�SDWLHQW¶V�UHVSRQVH�WR�WKH�FKHPRWKHUDS\�WUHDWPHQW���7KHVH�REVHUYDWLRQV�

VXJJHVW� WKDW� )7,5� VSHFWUD� FRXOG� RIIHU� VRPH� FOXHV� LQWR� WKH� SURJUHVV� PDGH� GXH� WR�

FKHPRWKHUDS\�LQ�$//�SDWLHQWV���

�

4XDQWLILFDWLRQ�RI�VHOHFWHG�ELRORJLFDO�PDUNHUV�GHULYHG�IURP�WKH�)7,5�0&�VSHFWUD�

SURYLGHG�WKHLU�XVHIXOQHVV�LQ�PRQLWRULQJ�WKH�FKHPRWKHUDS\�WUHDWPHQW��'1$�PDUNHU�DPLGH�

,�,,� ZDV� QRW� D� VHQVLWLYH� PDUNHU� DV� WKH� SHUFHQW� FKDQJH� EHIRUH� WUHDWPHQW� DQG� WKH� GD\� RQ�

ZKLFK�EODVWV�FRPSOHWHO\�GLVDSSHDUHG�ZDV�QRW�VLJQLILFDQW� �GDWD�QRW�VKRZQ���)RU�%�DQG�7�

FHOO�$//�WKH�SHUFHQW�FKDQJHV�ZHUH����DQG����UHVSHFWLYHO\��7KH�GHFUHDVLQJ�WUHQG�UHDFKHG�

WKH�PLQLPXP�RQ��
	 


�DQG���
	 


�GD\�IRU�%�DQG�7��FHOO�FDVHV���$QRWKHU�QXFOHLF�DFLG�PDUNHU�

51$�'1$� IOXFWXDWHG� IURP������GD\V�RI� WUHDWPHQW� IRU�%�FHOO�$//� VXJJHVWLQJ� WKDW� LW� LV�

QRW�D�VXLWDEOH�PDUNHU�IRU�WKLV�SXUSRVH��&RQWUDU\�WR�%�&HOO�$//��51$�'1$�IRU�WKH�7�FHOO�

SDWLHQWV�KDG�ORFDO�PLQLPD�RQ�WKH��
��


�GD\�RI� WUHDWPHQW�ZKHUH�WKH�EODVWV�FRXQW�UHGXFHG�WR�

]HUR�SHUFHQW�� ,Q�DGGLWLRQ��SHUFHQWDJH�FKDQJH�EHWZHHQ�GD\�]HUR�DQG� WKUHH�ZDV�����ZKLFK�

ZDV� KLJKHU� WKDQ� WKH� %� FHOO� $//� FDVH�� $PRQJ� WKH� ELRORJLFDO� PDUNHUV�� 51$�'1$�

SHUIRUPHG�EHWWHU�LQ�WKH�FDVH�RI�7��FHOO�$//�SDWLHQW��(YHQ�WKRXJK�51$�'1$�ZDV�IRXQG�

WR� EH� GHFUHDVLQJ� RQ� WUHDWPHQW� LQ� 7�� FHOO� $//� SDWLHQW�� LW� ZDV� D� SRRU� LQGLFDWRU� RI� WKH�

SURJUHVV�PDGH�GXH�WR�WKH�WKHUDS\�GXH�WR�WKH�IOXFWXDWLRQV�REVHUYHG�EHWZHHQ�����GD\V��

�

&OXVWHU�DQDO\VLV�ZDV�SHUIRUPHG�WR�FODVVLI\�WKH�VDPSOHV�ZLWK�DQG�ZLWKRXW�EODVWV�WR�

JLYH�FOXHV�RQ�WKH�HIIHFW�RI�FKHPRWKHUDS\�ZLWKLQ�WKH�ILUVW�VHYHQ�GD\V�RI�WUHDWPHQW��,Q�WKH�

FDVH�RI�%�FHOO�$//��WKH�FOXVWHU�DQDO\VLV�RI�VSHFWUDO�UHJLRQV����������DQG����������FP
���

�



���

�)LJXUH���D�DQG�F��FOHDUO\�FODVVLILHG�WKH�VDPSOHV�ZLWK�DQG�ZLWKRXW�EODVWV�XQDPELJXRXVO\��

,Q�DGGLWLRQ��WKH�HIIHFW�RI�DQWL�OHXNHPLF�DJHQWV�FRXOG�EH�XQGHUVWRRG�IURP�WKH�IDFW�WKDW�WKH�

SUHVHQFH�RI�WZR�VXE�FOXVWHUV���%���%���%��DQG�%���%��%���JURXSHG�ZLWK�VDPSOHV�KDYLQJ�

KLJK�DQG�ORZ�EODVW�FRXQW�UHVSHFWLYHO\��%HVW�UHVXOWV�ZHUH�REWDLQHG�E\�WKH�FOXVWHU�DQDO\VLV�

RI�WKH�VSHFWUDO�UHJLRQ�����������FP
���

�ZKHUH�WZR�PDMRU�FOXVWHUV�UHSUHVHQWLQJ�KLJK�DQG�QR�

EODVW�VWDWXV�ZLWK�WKH�H[FHSWLRQ�RI�VDPSOH�%���6DPSOH�%��KDG�KHWHURJHQHLW\�RI������ZKLOH�

WKH� RWKHU� WKUHH� VDPSOHV� �%��� ��� ��� IRUPHG� D� PDMRU� VXE�FOXVWHU� LQGLFDWLQJ� D� VKDUS�

GLIIHUHQFH�LQ�WKHLU�ELRPROHFXODU�FRQWHQWV��7KH�VSHFWUDO�UHJLRQ�EHWZHHQ�����������FP
���

�LV�

GXH� WR� WKH�DV\PPHWULF� VWUHWFKLQJ�YLEUDWLRQ�DULVLQJ� IURP� WKH�SKRVSKDWH�JURXS�FRQWDLQLQJ�

PHWDEROLWHV��,Q�WKH�FDVH�RI�7�FHOO�$//��7����FOXVWHU�DQDO\VLV��)LJXUH����RI�VSHFWUDO�UHJLRQ�

��������� DQG� ���������� FP
���

� GLG� QRW� SURYLGH� JRRG� FODVVLILFDWLRQ� RI� VDPSOHV� ZLWK� RU�

ZLWKRXW� EODVWV�� +RZHYHU�� DQDO\VLV� RI� VSHFWUDO� UHJLRQ�EHWZHHQ�����������FP
���

� LQGLFDWHG�

WKDW�WKH�ODUJHVW�KHWHURJHQHLW\�YDOXH�ZDV�REWDLQHG�IRU�7���VDPSOH�FRPSDUHG�ZLWK�UHVSHFW�

WR� RWKHU� VDPSOHV�� 7KH� VSHFWUDO� UHJLRQ� EHWZHHQ� ���������� FP
���

� FRUUHVSRQGLQJ� WR�

DV\PPHWULF� VWUHWFKLQJ� YLEUDWLRQ� RI� &+�� DQG� &+�� JURXSV� IURP� SURWHLQV�� SKRVSKROLSLGV�

DQG� QXFOHLF� DFLGV� SURYLGHG� UHDVRQDEO\� JRRG� FODVVLILFDWLRQ� EHWZHHQ� WKH� WZR� JURXSV��

$PRQJ�WKH�QR�EODVWV�VDPSOHV��7���KDG�WKH�KLJK�KHWHURJHQHLW\�YDOXH�ZLWK�RWKHU�VDPSOHV��

6SHFWURVFRSLFDOO\�� WKH� UHDO� HIIHFW� RI� FKHPRWKHUDS\� ZDV� REVHUYHG� RQ� ��
	 


� GD\�� ZKLFK�

GLIIHUV�IURP�FOLQLFDO�GDWD��7KH�UHVXOWV�REWDLQHG�IRU�7��FHOO�$//�SDWLHQW�ZHUH�VLPLODU�WR�WKH�

%� FHOO� $//� FDVH� JLYLQJ� JRRG� FODVVLILFDWLRQ� ZLWK� HLWKHU� V\PPHWULF� RU� DV\PPHWULF�

VWUHWFKLQJ� UHJLRQV� RI� WKH� SKRVSKDWH� JURXS�� ,Q� DGGLWLRQ�� ERWK� FDVHV� �%� DQG� 7��� VKRZHG�

SRRU� FODVVLILFDWLRQ� ZLWK� KLJK� ZDYHQXPEHU� UHJLRQ� ����������� FP
���

��� ,W� LV� LPSRUWDQW� WR�

QRWH� WKDW� RXU� FOXVWHU� DQDO\VLV� UHVXOWV� VKRZHG� JRRG� FRUUHODWLRQ� ZLWK� WKH� EODVW� FRXQW�



���

GHWHUPLQHG� E\� ELRFKHPLFDO� PHWKRGV�� $W� SUHVHQW�� WKH� PLQLPDO� UHVLGXDO� GLVHDVH� LV�

HYDOXDWHG�E\�3&5� WHFKQLTXH��ZKLFK� LV�KLJKO\� VHQVLWLYH�� DQG� H[SHQVLYH� FRPSDUHG� WR� WKH�

DSSURDFK� RXWOLQHG� LQ� WKLV� UHSRUW�� 7KH� LVRODWLRQ� RI� %� RU� 7� FHOOV� IURP� WRWDO� PRQRQXFOHDU�

FHOOV�LV�H[SHFWHG�WR�LPSURYH�WKH�VHQVLWLYLW\�RI�RXU�PHWKRG��1HYHUWKHOHVV��ZH�VWURQJO\�KRSH�

WKDW�WKH�XVH�RI�RSWLFDO�PHWKRGV�ZLOO�EH�LQGLVSHQVDEOH�LQ�DFKLHYLQJ�WKH�JRDO�RI�REMHFWLYLW\�

LQ�WKH�GLDJQRVLV�DQG�IROORZ�XS�IRU�YDULRXV�W\SHV�RI�PDOLJQDQFLHV�LQ�WKH�IXWXUH��

�

��6XPPDU\�DQG�&RQFOXVLRQV�

)7,5�0&� VSHFWUD� RI� PRQRQXFOHDU� FHOOV� REWDLQHG� IURP� %� FHOO� $//� SDWLHQW�

LQGLFDWHG� WKDW� WKHUH� ZHUH� VLJQLILFDQW� GLIIHUHQFHV� LQ� WKH� DEVRUEDQFH� LQ� WKH� UHJLRQ� RI�

SKRVSKDWH�JURXS��7KHVH�DEVRUEDQFH�FKDQJHV�PD\�FRUUHVSRQG�WR�WKH�UHGXFWLRQ�LQ�QXFOHLF�

DFLGV� V\QWKHVLV� LQ� WKH� FHOOV� GXH� WR� FKHPRWKHUDS\�� ,Q� WKH� FDVH� RI� 7� FHOO�� DEVRUEDQFH�

FKDQJHV�ZHUH�REVHUYHG� LQ� WKH�DPLGH� ,,�SHDN�ZLWK� WUHDWPHQW��)UHTXHQF\�VKLIWV�ZHUH�DOVR�

REVHUYHG� ZLWK� 7� FHOO� $//� FRPSDUHG� WR� %� FHOO� $//� FDVH�� � 7KH� ELRORJLFDO� PDUNHU�

51$�'1$� DOVR� GHFOLQHG� ZLWK� WUHDWPHQW� IRU� ERWK� %� DQG� 7� FHOO� $//� DQG� WKH� UDWH� RI�

GHFUHDVH� ZDV� KLJKHU� IRU� WKH� ODWHU��7KH�ELRORJLFDO�PDUNHU� UHSRUWHG� LQ� WKLV� VWXG\�ZDV�QRW�

YHU\� VHQVLWLYH� WR� WKH� HOLPLQDWLRQ� RI� EODVWV� SUHVHQW� LQ� WKH� EORRG� VDPSOH� GXULQJ� WKH�

WUHDWPHQW��&OXVWHU�DQDO\VLV�VKRZHG�JRRG�FODVVLILFDWLRQ�RI�VDPSOHV�ZLWK�DQG�ZLWKRXW�EODVWV�

HPSKDVL]LQJ�WKH�LPSRUWDQFH�RI�PHGLFDO�LQIRUPDWLFV���)RU�%�DQG�7��FHOO�$//��WKH�VSHFWUDO�

UHJLRQ�EHWZHHQ�����������FP
���

�ZDV�WKH�EHVW�JLYLQJ�D�FOHDU�SLFWXUH�RI�WKH�HIIHFW�RI�DQWL�

OHXNHPLF� DJHQWV�� ,Q� WKH� FDVH� RI� 7�� FHOO� $//�� WKH� KLJKHU� ZDYHQXPEHU� UHJLRQ� EHWZHHQ�

����������FP
���

��ZKLFK�FRUUHVSRQGV� WR� WKH�DV\PPHWULF�VWUHWFKLQJ�YLEUDWLRQ�RI�&+���DQG�

&+��JURXSV�IURP�WKH�HVVHQWLDO�ELRPROHFXODU�FRPSRQHQWV�RI�WKH�FHOO�ZDV�SURYHG�WR�EH�WKH�



���

VXFFHVVIXO�UHJLRQ��7KLV�VWXG\�LV�DQ�HQFRXUDJLQJ�VWHS�IRU�WKH�FRPELQHG�XVH�RI�FRPELQDWLRQ�

RI� RSWLFDO� PHWKRG� DQG� PDWKHPDWLFDO� WRROV� LQ� WKH� ILHOG� RI� GLDJQRVLV� DQG� IROORZ�XS� RI�

FHUWDLQ�W\SHV�RI�PDOLJQDQFLHV��

�

$FNQRZOHGJHPHQWV�

7KLV�UHVHDUFK�ZRUN�ZDV�VXSSRUWHG�E\�WKH�,VUDHO�&DQFHU�$VVRFLDWLRQ��,&$���,VUDHO�

6FLHQFH� )RXQGDWLRQ� �,6)� *UDQW� 1R� �� ����� ����� DQG� WKH� +DUU\� 6WHUQ� $SSOLHG� 5HVHDUFK�

*UDQW�3URJUDP��0DQ\� WKDQNV� DUH�GXH� WR�'U��%��&RKHQ� IRU� IUXLWIXO�GLVFXVVLRQV��:H�DOVR�

WKDQN�0UV��0DULQD�7DO\VKLQVN\�IRU�WHFKQLFDO�VXSSRUW�GXULQJ�WKLV�ZRUN��

�

�

�

�

�

�

�

�

�

�

�

�

�

�



���

5HIHUHQFHV��

�

��� -�� (�� 5XEQLW]�� � DQG� &KLQJ�+RQ� 3XL�� � ³5HFHQW� DGYDQFHV� LQ� WKH� ELRORJ\� DQG�

WUHDWPHQW� RI� FKLOGKRRG� DFXWH� O\PSKREODVWLF� OHXNHPLD�´� � &XUUHQW� 2SLQLRQ� LQ�

+HPDWRORJ\�����������������������

�

��� 0��)��*UHDYHV���³$HWLRORJ\�RI�DFXWH�OHXNHPLD�´��/DQFHW��������������������������

�

��� &��$��)HOL[��DQG�%��-��/DQJH���³/HXNHPLD�LQ�,QIDQWV�´��7KH�2QFRORJLVW�� ���� �����

������������

�

��� 3�+��6RUHQVHQ��&�6��&KHQ���)�2�6PLWK��'�&��$UWKXU���3�+��'RPHU���,�'��%HUVWHLQ���

6�-��.RUVPH\HU���*�'��+DPPRQG�DQG�-�+��.HUVH\��³0ROHFXODU�UHDUUDQJHPHQWV�RI�

WKH�0//�JHQH�DUH�SUHVHQW�LQ�PRVW�FDVHV�RI�LQIDQW�DFXWH�P\HORLG�OHXNHPLD�DQG�DUH�

VWURQJO\� FRUUHODWHG� ZLWK� PRQRF\WLF� RU� P\HORPRQRF\WLF� SKHQRW\SHV�´� � -�� &OLQ��

,QYHVW�����������������������

�

��� &�+�� 3XL�� � ³$FXWH� OHXNHPLD� LQ� FKLOGUHQ�´� � &XUU�� 2SLQ�� +HPDWRO�� � ��� ��������

��������

�

��� &�+��3XL�DQG�:��(��(YDQV���³$FXWH�O\PSKREODVWLF�OHXNHPLD�´��'UXJ�7KHUDS\��������

����������������

�



���
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