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$EVWUDFW�
7KH &X/�Â�+�2� &R/�Â�+�2� 0Q/�Â�+�2 DQG )H/�Â�+�2 FRPSOH[HV IRU +/  J±/±

JOXWDP\O±�±���PHWKR[\±S±QLWURDQLOLGH� ZHUH V\QWKHVL]HG DQG WKHLU VSHFWUDO� PDJQHWLF DQG

WKHUPDO SURSHUWLHV ZHUH LQYHVWLJDWHG� 7KH WKHUPDO VWDELOLW\ RI WKH V\QWKHVL]HG FRPSOH[HV ZDV

GLVFXVVHG LQ WKH ��±���
R
& WHPSHUDWXUH UDQJH� ,Q DOO WKH VWXGLHG FRPSOH[HV J±/±JOXWDP\O±

�±���PHWKR[\±S±QLWURDQLOLGH� DFWV DV D ELGHQWDWH OLJDQG ZLWK FRRUGLQDWLRQ LQYROYLQJ WKH

FDUER[\ODWH R[\JHQ DQG WKH QLWURJHQ DWRP EHORQJLQJ WR WKH DPLQR JURXS RI WKH J±/±JOXWDP\O

IUDJPHQW� 7KH ORFDO VWUXFWXUH DURXQG WKH &X�,,� LRQ LV SVHXGRWHWUDKHGUDO� ,Q WKH &R�,,��

0Q�,,� DQG )H�,,,� FRPSOH[HV WKH PHWDO LRQV DUH LQ WKH KLJK�VSLQ IRUP� ZLWK DQ RFWDKHGUDO

VWHUHRFKHPLVWU\�

�
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,QWURGXFWLRQ�

%HVLGHV�JOXWDPLF�DFLG��LWV�RUJDQLF�DQG�LQRUJDQLF�GHULYDWLYHV�DOVR�SUHVHQW�D�SDUWLFXODU�
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7KH�LQRUJDQLF�FRPSRXQGV�RI�WKH�JOXWDPLQH�DQG�JOXWDPLF�DFLG�ZLWK�PHWDO�LRQV�KDYH�

DQWLWXPRUDO�DFWLYLW\�
���
�

� ,Q� VRPH� SUHYLRXVO\� V\QWKHVL]HG� PHWDO� FRPSOH[HV�� WKH� JOXWDPLF� DFLG� DFWV� DV� D�

ELGHQWDWH� OLJDQG� DQG� VRPH� RI� WKHVH� FRPSOH[HV� SUHVHQW� FLV�WUDQV� LVRPHUV�
�
� 7KH� PHWDO�

FRPSOH[HV�RI�WKH�JOXWDWLRQ�ZHUH�SURYHG�WR��EH��FKHPLFDOO\��YHU\��VWDEOH
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�
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7DNLQJ� LQWR� DFFRXQW� WKH� LPSRUWDQW� ELRFKHPLFDO� DSSOLFDWLRQV� RI� J�/�JOXWDP\O������

PHWKR[\�S�QLWURDQLOLGH�� �)LJXUH�����ZH�UHSRUW� WKH�V\QWKHVLV�DQG�VRPH�SK\VLFR�FKHPLFDO�

SURSHUWLHV�RI�LWV�FRRUGLQDWLYH�FRPSOH[HV�ZLWK�WKH�WUDQVLWLRQ�PHWDOV�&X�,,���&R�,,���0Q�,,��

DQG�)H�,,,����

�

5HVXOWV�DQG�GLVFXVVLRQ�

7KHUPDO�GDWD�

7KH�WKHUPDO�EHKDYLRU�RI�WKH�OLJDQG�DQG�RI�WKH�V\QWKHVL]HG�FRPSOH[HV�LV�GHVFULEHG�LQ�

7DEOH�����

7DEOH����7KHUPDO�GDWD�RI��±/±JOXWDP\O±�±���PHWKR[\±S±QLWURDQLOLGH��

DQG�LWV�PHWDO�FRPSOH[HV�
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7KH�'7$��7*�DQG�'7*�FXUYHV�KDYH�DOPRVW�WKH�VDPH�VKDSH�IRU�DOO�WKH�LQYHVWLJDWHG�

FRPSRXQGV�� WKHUHIRUH�)LJXUH� ��SUHVHQWV� WKH�GHULYDWRJUDPV� UHFRUGHG� IRU� WKH� OLJDQG� DQG�

IRU�LWV�&X�,,��FRPSOH[��

7KH� HQGR� SHDN� DW� ����
R
&� RQ� WKH� OLJDQGV� GHULYDWRJUDPH� LQGLFDWHV� WKH� ORVV� RI� WZR�

FU\VWDO�ZDWHU�PROHFXOHV��7KH�DQK\GURXV�FRPSRXQG�LV�VWDEOH�XS�WR�����
R
&��ZKHUH�DQ�HQGR�

SHDN�PDUNV� LWV�PHOWLQJ�
�
7KH� GHFRPSRVLQJ� VWDUWV�ZLWK� WKH� VKRXOGHU� DW�a����

R
&��ZKLFK�

ZDV� DVVLJQHG� WR� WKH� ORVLQJ�RI�RQH� �12�� JURXS
���
� DQG� LW� FRQWLQXHV� DW� ����

R
&�ZKHUH� WKH�

DQLOLQH� UHVW� LV� ORVW�� 7KH� WKHRUHWLF� ZHLJKW� ORVV� ��������� DQG� WKH� H[SHULPHQWDO� RQH�

���������DJUHH�ZLWK�WKH�ORVV�RI���PHWKR[\�S�QLWURDQLOLGH�UHVLGXH��7KH�VORZ�ZHLJKW�ORVV�

SURFHVV� SUHVHQWLQJ� DQ� HQGR� SHDN� DW� ���
R
&� LQGLFDWHV� WKH� S\URO\VLV� RI� WKH� UHPDLQLQJ�/�

JOXWDPLF�DFLG��&�+�2�1���

7KH�GHULYDWRJUDPV�UHFRUGHG�RQ�&X/���+�2�DQG�)H/���+�2�FRPSRXQGV�SUHVHQW�HDFK�

WZR�HQGR�SHDNV�DW�����
R
&�DQG�����

R
&��ZKLFK�ZHUH�DVVLJQHG�WR�WKH�ORVV�RI�WKH�K\GUDWLQJ�

ZDWHU��,Q�WKH�FDVH�RI�&R/���+�2�FRPSRXQG��D�VWHSSHG�GHK\GUDWLRQ�UHDFWLRQ�LV�REVHUYHG��

WKH� WZR� HQGR� SHDNV� DW� ���
R
&� DQG� ����

R
&� FRUUHVSRQGLQJ� WR� WKH� ORVV� RI� WZR�PROHV� RI��

K\GUDWLQJ�ZDWHU�DQG�WZR�PROHV�RI�FRRUGLQDWLRQ�ZDWHU��UHVSHFWLYHO\���

)LJXUH����7KH�GHULYDWRJUDPV�IRU�/��+�2��D��DQG�&X/���+�2��E��FRPSRXQGV�
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R
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FRUUHVSRQGLQJ�WR�WKH�ORVV�RI�WZR�FRRUGLQDWLRQ�ZDWHU�PROHFXOHV�
�
�

7KH�PHOWLQJ�SRLQWV�IRU�WKH�FRRUGLQDWLYH�FRPSRXQGV��LQ�WKH���������
R
&�WHPSHUDWXUH�

UDQJH��DUH�KLJKHU�WKHQ�WKH�OLJDQGV������
R
&���FRQILUPLQJ�DQ�LQFUHDVHG�WKHUPDO�VWDELOLW\�DV�

FRPSOH[DWLRQ�HIIHFW�DQG�WKH�PHWDO�QLWURJHQ�DQG�PHWDO�R[\JHQ�ERQGLQJV�IRUPDWLRQ���

,Q� WKH� ��������
R
&� WHPSHUDWXUH� UDQJH�� WKH� VWHSSHG� VSOLWWLQJ� RI� ��PHWKR[\�S�

QLWURDQLOLGH�RUJDQLF�UDGLFDO�SURGXFHV��WKH�ORVV�RI�QLWUR��DQG�PHWKR[\��JURXSV�WDNHV�SODFH�

DW� a����
R
&

����
� DQG� WKH� UHPDLQLQJ� DQLOLQH� ORVV� LV� PDUNHG� E\� WKH� H[R� SHDN� EHWZHHQ�

��������
R
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R
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ORZHULQJ��RI���WKH���OLJDQG���Q�& 2����JURXS���IUHTXHQF\���ZLWK�����·���FP
��
����GXH���WR��WKH��
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7KH� VKLIW� RI� Q�1�+�� DEVRUSWLRQ� EDQG� ZLWK� ��·��� FP
��
� LQ� WKH� PHWDO� FRPSOH[HV�

LQGLFDWHV� WKH�LQYROYHPHQW�RI� WKH�QLWURJHQ�DWRP�RI�WKH�VHFRQG�DPLQR�JURXS�DW�WKH�PHWDO�

FRRUGLQDWLRQ��

7KH� Q�0±1�� VWUHWFKLQJV� DUH� VKLIWHG� WR� KLJKHU� IUHTXHQFLHV� DQG� WKH� Q�& 2�� DQG�

Q�1+���VWUHWFKLQJV�DUH�VKLIWHG�WR�ORZHU�IUHTXHQFLHV�DV�WKH�PHWDO�LV�FKDQJHG�LQ�WKH�RUGHU�

)H�,,,�� �� 0Q�,,�� �� &R�,,�� �� &X�,,��� 7KH� ,5� GDWD� DUH� LQ� JRRG� DJUHHPHQW� ZLWK� ,UYLQJ±

:LOOLDPV�VWDELOLW\�VHULHV�RI�WKH�VWXGLHG�GLYDOHQW�LRQ�FRPSOH[HV�
�����

�

7KH�EURDG�EDQGV�RYHU������FP
��
� DSSHDULQJ�ERWK� LQ� OLJDQG�DQG� LQ� WKH�FRRUGLQDWLYH�

FRPSRXQGV�VXJJHVW� WKH�SUHVHQFH�RI�K\GURJHQ�ERQGV��7KLV�ZLGH�EDQG�LV�VOLJKWO\�VKLIWHG�

WRZDUGV� KLJKHU� IUHTXHQF\� YDOXHV� IRU� FRPSOH[� VDOWV�� LQ� FRQQHFWLRQ� ZLWK� WKH� LQFUHDVLQJ�

HQHUJ\�YDOXHV�RI�WKH�K\GURJHQ�ERQGV���

,Q� WKH�FDVH�RI�&R/���+�2�DQG�0Q/���+�2�FRPSRXQGV� WKHUH� LV�DQ�DGGLWLRQDO�EDQG�

DSSHDULQJ� DW� ���� DQG� ���� FP
��
�� UHVSHFWLYHO\�� GXH� WR� WKH� FRRUGLQDWLYH� +�2�PHWDO�

ERQGLQJV�
��

�

(65�DQG�PDJQHWLF�VXVFHSWLELOLW\�PHDVXUHPHQWV�

7KH�SRZGHU�(65�VSHFWUD�RI�&X/�
�
�+�2�DW�URRP�WHPSHUDWXUH��)LJXUH����DUH�W\SLFDO�

IRU� SVHXGRWHWUDKHGUDO� PRQRPHULF� VSHFLHV�� 7KH� J__  � ������ DQG� JA  � ������ YDOXHV�

FRUUHVSRQG�WR�D�&X1�2��FURPRSKRUH�
��
�

7KH� SRZGHU� (65� VSHFWUXP� RI�0Q/�Â�+�2� LV� FKDUDFWHUL]HG� E\� D� TXDVL�LVRWURSLF�J�

WHQVRU�ZLWK�SULQFLSDO�YDOXHV��J� ���������FORVH�WR�WKH�VSLQ�RQO\�YDOXH���

7KH�(65�VSHFWUXP�RI�)H/�Â�+�2�LV�DOPRVW�LVRWURSLF��J� ���������7KH�SUHVHQFH�RI�D�

ZHDN�VLJQDO�DW�J�|���VXJJHVWV�D�VPDOO�GLVWRUWLRQ�RI�WKH�RFWDKHGUDO�V\PPHWU\�DURXQG�WKH�

PHWDO�LRQ��

7KH�PDJQHWLF�VXVFHSWLELOLW\�PHDVXUHPHQWV�LQGLFDWH�D�&XULH±:HLVV�EHKDYLRU��)LJXUH�

����ZLWK�YDOXHV�RI�PDJQHWLF�PRPHQWV�VSHFLILF�IRU�PRQRPHULF�VSHFLHV���

7KH� YDOXHV� RI� WKH� PDJQHWLF� PRPHQWV� ZHUH� FDOFXODWHG� FRQVLGHULQJ� DOVR� WKH�

WHPSHUDWXUH� LQGHSHQGHQW� FRQWULEXWLRQ�� ,Q� WKH� FDVH� RI� &X�,,�� FRPSOH[HV� WKH� PDJQHWLF�

PRPHQW���HII  ������P%��LV�LQ�WKH�QRUPDOO\�REVHUYHG�UDQJH�IRU�SVHXGRWHWUDKHGUDO�VSHFLHV��

ZKLOH�WKRVH�FRUUHVSRQGLQJ�WR�KLJK±VSLQ�LRQV�&R�,,���0Q�,,��DQG�)H�,,,����HII  �����P%���
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)LJXUH����7HPSHUDWXUH�GHSHQGHQFH�RI���FP�IRU�&R/���+�2

����� P%� DQG� ����� P%�� UHVSHFWLYHO\�� LQGLFDWH� ORFDO� RFWDKHGUDO� HQYLURQPHQWV�� 7KH�

SDUDPDJQHWLF�&XULH�WHPSHUDWXUHV��T� ��������.���������.��DQG�������.�IRU�&X�,,���&R�,,��

DQG�0Q�,,��FRPSOH[HV��UHVSHFWLYHO\��LQGLFDWH�WKH�SUHVHQFH�RI�VRPH�H[FKDQJH�LQWHUDFWLRQV�

EHWZHHQ�WKH�PHWDO�LRQV��GXH�WR�WKH�IRUPDWLRQ�RI�LQWHUPROHFXODU�K\GURJHQ�ERQGV�
��

&RQFOXVLRQV�

7KHUPDO���DQG��VSHFWURVFRSLF���EHKDYLRU���RI���WKH���V\QWKHVL]HG���PHWDO��FRPSOH[HV�

LQGLFDWHV�WKDW�WKHLU�VWDELOLW\�UDQJH��&X/�Â�+�2�!�&R/�Â�+�2�!�0Q/�Â�+�2���REH\V� WKH�

,UYLQJ�±�:LOOLDPV�VHULHV���

)LJXUH����3RZGHU�VSHFWUXP�RI�&X/���+�2�DW�URRP�WHPSHUDWXUH�
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7KH� ,5� VSHFWUD� VKRZ� J±/±JOXWDP\O±�±���PHWKR[\±S±QLWURDQLOLGH�� DFWLQJ� DV� D�

ELGHQWDWH� OLJDQG�ZLWK� FRRUGLQDWLRQ� LQYROYLQJ� WKH� FDUER[\ODWH� R[\JHQ� DQG� WKH� QLWURJHQ�

DWRP�RI�WKH�DPLQR�JURXS�EHORQJLQJ�WR�WKH�J±/±JOXWDP\O�PROHFXODU�IUDJPHQW��,Q�WKH�FDVH�

RI�LQWHUPHGLDWH�FODVV�/HZLV�DFLGV�&R�,,��DQG�0Q�,,���WZR�+�2�PROHFXOHV�DUH�LQYROYHG�LQ�

WKH� PHWDO� LRQ� FRRUGLQDWLRQ�� UHVXOWLQJ� LQ� DQ� RFWDKHGUDO� ORFDO� VWUXFWXUH�� 7KUHH� ELGHQWDWH�

OLJDQG� PROHFXOHV� FRRUGLQDWH� WKH� D� FODVV� /HZLV� DFLG� )H�,,,��� 7KH� (65� VSHFWUD� DQG�

PDJQHWLF�GDWD�FRQILUP�WKH�SVHXGRWHWUDKHGUDO��IRU�&X�,,��LRQ��DQG�RFWDKHGUDO��IRU�&R�,,���

0Q�,,���)H�,,,��LRQV��ORFDO�V\PPHWULHV���

7KH�REWDLQHG�VWUXFWXUDO�GDWD�DOORZ�XV�WR�SURSRVH�WKH�IROORZLQJ�PROHFXODU�IRUPXODV�

IRU�WKH�VWXGLHG�PHWDO�FRPSOH[HV�

�

�

([SHULPHQWDO�

7KH� OLJDQG� J�/�JOXWDP\O������PHWKR[\�S�QLWURDQLOLGH�� ZDV� SUHSDUHG� E\� UHSRUWHG�

SURFHGXUH�
�
�

7KH�PHWDO�FRPSOH[HV�ZHUH�SUHSDUHG�E\�VROYDWLQJ������PROH�RI�WKH�FRUUHVSRQGLQJ�PHWDO�

VDOWV� �&X62�Â�+�2��&R62�Â�+�2��0Q62�Â�+�2�DQG�)H�1+���62���Â��+�2��LQ�GLVWLOOHG�ZDWHU�

�����PO��DW�KLJK�WHPSHUDWXUH��$Q�DTXHRXV�VROXWLRQ����PO��ZDV�SUHSDUHG�IURP������PROH�

/�JOXWDP\O������PHWKR[\�S�QLWURDQLOLGH��VROYDWHG�LQ�1D2+��S+� ������LQ�H[FHVV�������J��

�PRODU�UDWLR������DQG������UHVSHFWLYHO\��DW�URRP�WHPSHUDWXUH��7KH�SUHFLSLWDWH�IRUPHG�E\�

PL[LQJ�WKH�OLJDQG�VROXWLRQ�ZLWK�PHWDO�VDOWV�VROXWLRQV�ZDV�ILOWHUHG�RII��ZDVKHG�LQ�1D2+�

VROXWLRQ��S+� �������WKHQ�LQ�FROG�ZDWHU��GULHG�LQ�DLU����±��K��DQG�NHSW�LQ�GDUN�ERWWOHV��
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)LJXUH����3DUWLDO� VWUXFWXUHV� IRU� WKH� VWXGLHG�FRPSOH[HV��)RU� WKH�&X�,,��FRPSOH[�� WKH�

SRVLWLRQV���DQG���DUH�RFFXSLHG�E\�R[\JHQ�DWRPV�� IRU�&R�,,�� DQG�0Q�,,�� FRPSOH[HV�

WKHVH� SRVLWLRQV� DUH� RFXSLHG� E\� +�2� PROHFXOHV� DQG� IRU� WKH� )H�,,,�� FRPSRXQG�� DQ�

R[\JHQ�DWRP�LV�LQ�SRVLWLRQ���DQG�D�QLWURJHQ�DWRP�LQ�SRVLWLRQ����
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7DEOH����6RPH�SK\VLFDO�DQG�HOHPHQWDO�DQDO\WLFDO�GDWD�RI�WKH��

V\QWKHVL]HG�PHWDO�FRPSRXQGV�
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7DEOH� �� SUHVHQWV� VRPH� SK\VLFR±FKHPLFDO� DQG� HOHPHQWDO� DQDO\VLV� GDWD� RI� WKH�

V\QWKHVL]HG�PHWDO�FRPSOH[HV��7KH�FRPSRXQGV�DUH�VOLJKWO\�VROXEOH�LQ�ZDWHU�DQG�LQVROXEOH�

LQ� RUJDQLF� VROYHQWV� DV� EHQ]HQH�� WROXHQH�� DFHWRQH�� HWKHU�� FKORURIRUP� DQG� &&O��� WKH\�

GHFRPSRVH�LQ�ERLOLQJ�'0)�DQG�'062��

7KHUPDO� VWXGLHV�ZHUH�SHUIRUPHG�RQ�DQ�2'����� W\SH�3DXOLN�(UGHO\�'HULYDWRJUDSK��

LQ� DLU� DWPRVSKHUH�� LQ� WKH� WHPSHUDWXUH� UDQJH� RI� ������
R
&�� DW� D� UDWH� RI� KHDWLQJ� RI�

��
R
&�PLQ��XVLQJ�D�$O�2��DV�UHIHUHQFH�FRPSRXQG��,5�VSHFWUD�ZHUH�UHFRUGHG�ZLWK�D�.DUO�

=HLVV�-HQD�85����6SHFWURSKRWRPHWHU��LQ�.%U�SHOOHWV��LQ�D�UDQJH�RI���������FP
��
��(35�

VSHFWUD�ZHUH�UHFRUGHG�DW�����*+]��;�EDQG���XVLQJ�D�VWDQGDUG�-(2/±-(6±�%�HTXLSPHQW��

0DJQHWLF�VXVFHSWLELOLW\�PHDVXUHPHQWV�ZHUH�PDGH�RQ�SRZHUHG�VDPSOHV�XVLQJ�D�)DUDGD\�

W\SH�EDODQFH��

�

5HIHUHQFHV�DQG�1RWHV�
�� .KDNLPRY� .K�� $KPNKRG]KDHYD� 1� 7�� .KDG]KDHY� 2� 7� .RRUG� .KLP� ����� �� ���

�� 7HZDUL� 5� &�� 6YLYDVWDY� 0� 1� ,QGLDQ -� &KHP� ����� ��� ����

�� &KDUOVRQ� $� -�� 7UDLQHU� .� (�� :DOWRQ� (� &� -� 3URF� 5� 6RF� 1� 6� :� ����� ���� ��

�� &ULVWHD� ,�� 0DJHU� 6�� %kWLX� &�� 3Op� *� 5HY� 5RXP�&KLP� ����� ��� �����

�� 6KLUDVWDYD� +� 3�� 6KLUDVWDYD� 5� .� -� ,QGLDQ &KHP� 6RF� ����� ��� ����

�� 5DKD� .�� 0DNDVKLU� 3� 6�� .XVLDQ� (� :� -� 7KHUPDO $QDO� ����� ��� �����

�� -D]HQ� (� *� -� $P� &KHP� 6RF� ����� ��� �����

�� 6WHIDQ� 6� /� -� 7KHUPDO $QDO� ����� ��� �����

�� 2ODIVVRQ� 3� *�� %U\DQ� $� 0� 0LNURFKLP� $FWD ����� �� ����

��� /LSWD\� *� $WODV RI 7KHUPRDQDO\WLFDO &XUYHV� $NDGHPLDL .LDGR� %XGDSHVW� ����� SS� ���
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����

��� 1DNDPRWR� .� ,QIUDUHG 6SHFWUD RI ,QRUJDQLF DQG &RRUGLQDWLRQ &RPSRXQGV� :LOH\� 1HZ <RUN� �����

SS� ��������

��� $EXKLMOHK� $� /�� :RRGV� &�� %RJDV� (�� /H *XHQQLRX� *� ,QRUJ� &KLP� $FWD� ����� ���� ���

��� )UDXVWR GD 6LOYD� -� -� 5�� :LOOLDPV� 5� -� 3� 7KH %LRORJLFDO &KHPLVWU\ RI WKH (OHPHQWV� &ODUHQGRQ

3UHVV� 2[IRUG� ����� SS� ������

��� -HQVHQ� :� %� 7KH /HZLV DFLG�EDVH FRQFHSWV� :LOH\� 1HZ <RUN� ����� SS� ������

��� 6WHIDQ� 6� /�� (O�6KHWDU\� %� $�� +DQQD� :� *�� (O�0DUDJK\� 6� %� 0LFURFKHPLFDO -�� ����� ��� ���

��� 0DEEV� )� (�� &ROLVVRQ� '� (OHFWURQ 3DUDPDJQHWLF 5HVRQDQFH RI G 7UDQVLWLRQ 0HWDO &RPSRXQGV�

(OVHYLHU� $PVWHUGDP� ����� SS� ����

��� &DUOLQ� 5� /� 0DJQHWRFKHPLVWU\� 6SULQJHU 9HUODJ� %HUOLQ� ����� SS� ������

3RY]HWHN�
3ULSUDYLOL VPR NRPSOHNVH &X/�Â�+�2� &R/�Â�+�2� 0Q/�Â�+�2 LQ )H/�Â�+�2 � NMHU MH /  

J±/±JOXWDPLO±�±���PHWRNVL±S±QLWURDQLOLG� LQ UD]LVNDOL QMLKRYH VSHNWUDOQH� PDJQHWQH LQ

WHUPLþQH ODVWQRVWL� 9 YVHK UD]LVNRYDQLK NRPSOHNVLK MH OLJDQG NRRUGLQLUDQ V NDUERNVLODWQLP

NLVLNRP LQ GXãLNRP DPLQVNH VNXSLQH Y J±/�JOXWDPLOQHP IUDJPHQWX� 5D]SRUHGLWHY OLJDQGRY

RNROL &X�,,� MH SVHYGRWHWUDHGHUVND� RNROL &R�,,�� 0Q�,,� LQ )H�,,,� SD RNWDHGHUVND�

�


