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LQGRO������GLRQH��LVDWLQ��ZHUH�VLQFH�UHSRUWHG���
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REWDLQHG��6Q&O��+/��DQG�6Q&O��/����ZKHUH�+/�DUH�WKH�6FKLII�EDVHV�PHQWLRQHG�DERYH���
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� 7KH HOHPHQWDO DQDO\VLV GDWD ZHUH LQ JRRG DJUHHPHQW ZLWK WKH FDOFXODWHG SHUFHQWDJHV RI 6Q� &� +� 1 DQG

&O IRU DOO WKH V\QWKHVL]HG FRPSRXQGV�
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6SHFWUDO�GDWD�

,Q� RUGHU� WR� FODULI\� WKH�PDQQHU� RI� WKH� OLJDQG� FRRUGLQDWLRQ� DW� WKH�PHWDOOLF� FHQWHU� ,5�

VSHFWUD�RQ�WKH������������FP
��
UDQJH�ZHUH�UHFRUGHG��

7KH�PRVW�LPSRUWDQW�,5�EDQGV��SUHVHQWHG�DQG�DVVLJQHG�LQ�WDEOH���VKRZ�WKH�IROORZLQJ�
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7KH�WKUHH�EDQGV�DSSHDULQJ�DW������������DQG������FP
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�LQ�WKH�OLJDQGV�VSHFWUD��ZHUH�

DVVLJQHG�WR�VWUHWFKLQJ�YLEUDWLRQ�PRGHV�Q1+��Q& 2�DQG�Q& 1��UHVSHFWLYHO\��

,Q�WKH�FDVHV�RI�WKH�6Q&O��+/�FRPSRXQGV��WKH�VSHFWUD�UHYHDO�WKDW�WKH�EDQG�KDYLQJ�D�

PD[LPXP�DW������FP
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� LQ�WKH�IUHH�OLJDQGV�LV�VKLIWHG�WR�ORZHU�ZDYH�QXPEHUV�ZLWK�D�'Q�

EHWZHHQ� ��� �� ��� FP
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�� 7KLV� VKLIW� LQGLFDWHV� WKH� LPSOLFDWLRQ� RI� FDUERQ\O� R[\JHQ� LQ� WKH�

FRRUGLQDWLRQ�DW�WKH�PHWDOOLF�FHQWHU���
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ZHUH UHFRUGHG��
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,Q�WKH�FDVHV�RI�WKH�6Q&O��+/�FRPSRXQGV��WKH�VSHFWUD�UHYHDO�WKDW�WKH�EDQG�KDYLQJ�D�

PD[LPXP�DW������FP
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� LQ�WKH�IUHH�OLJDQGV�LV�VKLIWHG�WR�ORZHU�ZDYH�QXPEHUV�ZLWK�D�'Q�
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�� 7KLV� VKLIW� LQGLFDWHV� WKH� LPSOLFDWLRQ� RI� FDUERQ\O� R[\JHQ� LQ� WKH�

FRRUGLQDWLRQ�DW�WKH�PHWDOOLF�FHQWHU���

7KH�EDQG�DSSHDULQJ�DW������FP
��
LQ�WKH�IUHH�OLJDQGV��DVVLJQDEOH�WR�WKH�Q& 1�YLEUDWLRQ�

PRGH�� GLVDSSHDUV� LQ� WKH� FRPSOH[HV� VSHFWUD�� WKLV� LQGLFDWLQJ� WKH� SDUWLFLSDWLRQ� RI�

D]RPHWKLQLF�QLWURJHQ�DWRP�LQ�FRRUGLQDWLRQ��

7KH�EDQG�GXH�WR�WKH�Q1+�YLEUDWLRQ�PRGH�LQ�LVDWLQ��KDYLQJ�WKH�PD[LPXP�DW������FP
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LQ�WKH�IUHH�OLJDQGV�GLVDSSHDU�LQ�WKH�VSHFWUD�RI�WKH�6Q&O��/���FRPSRXQGV��EXW�QHZ�EDQGV�
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D]RPHWKLQH�ERQG��DQG�Q&�2�YLEUDWLRQ�PRGHV�UHVSHFWLYHO\��VXJJHVW�WKH�HQRO\VDWLRQ�RI�1+�

K\GURJHQ�DQG�WKH�FRRUGLQDWLRQ�DW�WLQ�WKURXJK�WKH�R[\JHQ�RI�WKH�&�2�JURXS���
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+�VSHFWUD�RI�WKH�OLJDQGV�FDQ�EH�UHVROYHG�LQWR�WKUHH�GLVWLQFW�UHJLRQV��7KH�VSHFWUD�

H[KLELW� WZR�PXOWLSOHWV� DW� ���� �� ���� DQG� ���� �� ���� SSP� �FRUUHVSRQGLQJ� WR� WKH� LVDWLQ� DQG�

DPLQH� DURPDWLF� ULQJV�� DQG� RQH� VLQJOHW� DW� ����� SSP� �FRUUHVSRQGLQJ� WR� WKH� LVDWLQ� 1+�

UHVLGXH���

7KH� RQO\�
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+�105� VLJQDO� GLVSOD\LQJ� D� GRZQ� ILHOG� VKLIW� LQ� FRPSOH[� FRPSRXQGV�

�IURP������WR������SSP��LV�WKRVH�DVVRFLDWHG�ZLWK�WKH�K\GURJHQ�RI�WKH�LVDWLQ�1+�UHVLGXH��

7KLV�EHKDYLRU�LV�UHODWHG�ZLWK�D�GHFUHDVH�RI�WKH�HOHFWURQ�GHQVLW\�DQG�D�GHVKLHOGLQJ�RI�WKH�

1+� SURWRQ�� DV� D� UHVXOW� RI� WKH� SDUWLFLSDWLRQ� RK� WKH� DGMDFHQW� FDUERQ\O� JURXS� LQ�

FRRUGLQDWLRQ
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�� 7KLV� EHKDYLRU� LV� LQ� JRRG� DJUHHPHQW� ZLWK� ,5� VSHFWUD� RI� FRPSOH[HV�

ZKHUH�WKH�PD[LPXP�RI� WKH�Q& 2�YLEUDWLRQ�PRGH�DSSHDUV�DW� ORZHU�IUHTXHQFLHV�DV�LQ�WKH�

FRUUHVSRQGLQJ�IUHH�OLJDQGV��
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�7KH�UHIOHFWDQFH�VSHFWUD�DUH�VLPLODU�DQG�VKLIWHG�WRZDUG�ORZHU�IUHTXHQFLHV��

,Q� WKH�YLVLEOH� UHJLRQ�� WKH�EDQGV�RI� WKH� OLJDQGV�� DSSHDULQJ�DW� ���������QP��DUH� OHVV�

LQWHQVH��

,Q� WKH� 6Q&O� �+/�� FRPSOH[HV� VSHFWUD� WKH� EDQGV� DUH� VKLIWHG� ZLWK� DERXW� ��� QP� WR�

ORZHU�IUHTXHQFLHV��SURYLQJ�WKH�OLJDQGV�FRRUGLQDWLRQ�DW�PHWDOOLF�FHQWHUV�,Q�WKH�FDVHV�RI�WKH�

6Q&O��/��� FRPSRXQGV� WKH� VKLIW� LV� HYHQ� JUHDWHU�RI� ������ QP��� LQGLFDWLQJ� D� PRUH�

DFFHQWXDWH�FRQMXJDWLRQ�EHWZHHQ� WKH�D]RPHWKLQH�JURXS�DQG� WKH�DURPDWLF� ULQJ� �VHH� WDEOH�
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&RQFOXVLRQV��

:H� UHSRUW� KHUH� WKH� V\QWKHVLV� DQG� WKH� FKDUDFWHUL]DWLRQ� RI� VL[� QHZ� FRPSOH[HV� RI�

WLQ�,9��ZLWK�6FKLII�EDVHV�GHULYHG�IURP�LVDWLQ�DQG�DQLOLQH���S�WROXLGLQH���P�QLWUR�DQLOLQH��

7KH� V\QWKHVHV�ZHUH� FRQGXFWHG� LQ� FRQGLWLRQV� DOORZLQJ� WKH�EL�GHQWDWH� �QHXWUDO�RU�PRQR�

EDVLF��IXQFWLRQ�RI� WKH�OLJDQGV�DQG�WKH�VWDELOLW\�RI� WLQ�,9���9DU\LQJ�WKH�FRQGLWLRQV�XQGHU�

WKHVH� UHTXLUHPHQWV�� WZR� NLQGV� RI� FRPSOH[HV� RI� WKH� VDPH� 6FKLII� EDVH� ZHUH� REWDLQHG��

6Q&O��+/��DQG�6Q&O��/����ZKHUH�+/�DUH�WKH�6FKLII�EDVHV�PHQWLRQHG�DERYH���

7KH�V\QWKHVL]HG�FRPSRXQGV�ZHUH�FKDUDFWHUL]HG�E\�HOHPHQWDO�DQDO\VLV��,5��105�DQG�

HOHFWURQLF�VSHFWURVFRS\��DV�ZHOO�DV�E\�FRQGXFWDQFH�PHDVXUHPHQWV��

7KH� FRUUHODWLRQ� RI� WKH� H[SHULPHQWDO� GDWD� DOORZV� DVVLJQLQJ� D� RFWDKHGUDO�

VWHUHRFKHPLVWU\� WR� DOO� WKH� UHSRUWHG� FRPSOH[� FRPSRXQGV�� 7KH� SURSRVHG� VWUXFWXUDO�

UHSUHVHQWDWLRQV�DUH�SUHVHQWHG�LQ�ILJXUH����
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([SHULPHQWDO��

5HDJHQWV�DQG�PHWKRGV��$OO�WKH�UHDJHQWV�ZHUH�$5�JUDGH��7LQ�WHWUDFKORULGH��5LHGHO���

DQLOLQH�� S�WROX\GLQH� DQG� P�QLWUR�DQLOLQH� �$OGULFK�� ZHUH� XVHG� ZLWKRXW� IXUWKHU�

SXULILFDWLRQ�$QK\GURXV�HWKDQRO�ZDV�REWDLQHG�XVLQJ�WKH�PHWKRG�SUHVHQWHG�LQ�OLWHUDWXUH�
��
�

7LQ�DQG�FKORULQH�FRQWHQW�ZDV�GHWHUPLQHG�E\�D�FRQYHQWLRQDO�PHWKRG
��
�DQG�&��+��DQG�1�

ZHUH� GHWHUPLQHG� E\� PLFUR�DQDO\WLFDO� PHWKRGV�� 7KH� ,5� VSHFWUD� ZHUH� UHFRUGHG� LQ� .%U�

SHOOHWV��XVLQJ�D�%,2�5$'�)76�����VSHFWURPHWHU��7KH�UHIOHFWDQFH�89�9,6�VSHFWUD�ZHUH�

UHFRUGHG�ZLWK�D�968��3�VSHFWURPHWHU��DW�URRP�WHPSHUDWXUH�
�
+��DQG�

��
&�105�GDWD�ZHUH�

UHFRUGHG�RQ�9$5,$1�7����DQG�%58.(5�:+������VSHFWURPHWHUV��'LJLWDO�FRQGXFWLYLW\�

PHWHU�.�����ZDV�XVHG�WR�PHDVXUH�WKH�PRODU�FRQGXFWLYLWLHV�LQ�'0)�VROXWLRQV���

�

6FKLII� EDVHV� SUHSDUDWLRQ��7KH� SUHSDUDWLRQ� RI� WKH� 6FKLII�%DVHV�ZDV� FRQGXFWHG� DV�

IROORZV�� DQ� HWKDQRO� VROXWLRQ� RI� LVDWLQ� ������� PRO�� ��� PO�� ZDV� DGGHG� WR� DQ� HWKDQRO�

VROXWLRQ�RI�DURPDWLF�DPLQH� �������PRO�����PO��DQG� UHIOX[HG� IRU� IRXU�KRXUV�RQ�D�ZDWHU�

EDWK�� $IWHU� VROXWLRQ� FRQFHQWUDWLRQ�� WKH� SUHFLSLWDWH� ZDV� VHSDUDWHG� E\� VXFWLRQ� ILOWUDWLRQ��

ZDVKHG�ZLWK�HWKDQRO�DQG�GULHG�RYHU�&D&O�� LQ�YDFXXP��+,$1��$QDO��&��+��1�2��&DOF��

&���������+��������1���������)RXQG��&��������+�������1��������
�
+�105��G�  �����V���G�  �
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+�105��G� �����V���

G�  � ����P��� G�  � ����P��� G�  � �����V�&+����
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3RY]HWHN��
3ULSUDYLOL VPR VHULMR NRPSOHNVRY NRVLWUD�,9� V 6FKLIIRYLPL ED]DPL� SULSUDYOMHQLPL L] L]DWLQD

LQ DQLOLQD� S�WROXLGLQD R]LURPD S�QLWURDQLOLQD� 6WUXNWXUH VSRMLQ VPR SRWUGLOL ] HOHPHQWQR

DQDOL]R� ,5� 105� 89�9LV VSHNWURVNRSLMDPL LQ ] PHUMHQMHP SUHYRGQRVWL� ,]ROLUDOL VPR GYH

YUVWL NRPSOHNVRY LQ VLFHU� 6Q&O��+/� WHU 6Q&O��/��� 6SHNWURVNRSVNL SRGDWNL SRWUMXMHMR

NRRUGLQDFLMR OLJDQGRY SUHNR GXãLNRYLK LQ NLVLNRYLK DWRPRY� PHUMHQMH SUHYRGQRVWL SD QH�

HOHNWUROLWVNH ODVWQRVWL�


