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6KRUW�&RPPXQLFDWLRQ� *DMDK����������������

)LUVW�&RQÀUPHG�&DVH�RI�)DWDO�7XEHUFXORVLV�LQ�D�:LOG�6UL�/DQNDQ�(OHSKDQW

%��9��3��3HUHUD�
��0��$��6DOJDGX���*��6��3��GH�6��*XQDZDUGHQD���1��+��6PLWK��DQG�+��5��1��-LQDGDVD�

�(OHSKDQW�7UDQVLW�+RPH��'HSDUWPHQW�RI�:LOGOLIH�&RQVHUYDWLRQ��8GDZDODZH��6UL�/DQND
�)DFXOW\�RI�9HWHULQDU\�0HGLFLQH�	�$QLPDO�6FLHQFH��8QLYHUVLW\�RI�3HUDGHQL\D��3HUDGHQL\D��6UL�/DQND�
�$QLPDO�DQG�3ODQW�+HDOWK�$JHQF\��:H\EULGJH��8�.�

&RUUHVSRQGLQJ�DXWKRU·V�H�PDLO���YLMLWKDZLOGOLIH#JPDLO�FRP

7XEHUFXORVLV��7%��LV�D�PDMRU�HPHUJLQJ�LQIHFWLRXV�
GLVHDVH�DPRQJ�FDSWLYH�HOHSKDQWV�ZRUOGZLGH�DQG�
D� SRWHQWLDO� FRQFHUQ� IRU� ZLOG� SRSXODWLRQV�� 7KH�
PDMRU� FDXVDWLYH� DJHQW� IRU� 7%� LQ� HOHSKDQWV� LV�
0\FREDFWHULXP� WXEHUFXORVLV�� ZKLFK� LV� DOVR� WKH�
SULPDU\�FDXVDWLYH�DJHQW� IRU�KXPDQ�7%��)RZOHU�
	� 0LNRWD� ������� 2WKHU� PHPEHUV� RI� WKH� 0��
WXEHUFXORVLV�FRPSOH[�SDUWLFXODUO\�0��DYLXP�DQG�
0�� ERYLV�� DQG� QRQ�WXEHUFXORVLV� P\FREDFWHULD�
KDYH�EHHQ�DVVRFLDWHG�ZLWK� WKH� LQIHFWLRQ�RI�ERWK�
$IULFDQ� DQG� $VLDQ� HOHSKDQWV� �6KRMDHL� HW� DO��
������ 3D\HXU� HW� DO�� ������ /DFDVVH� HW� DO�� ������
/\DVKFKHQNR� HW� DO�� ������� 7R� WKH� EHVW� RI� RXU�
NQRZOHGJH�� QR� FRQÀUPHG� FDVHV� RI� 7%� KDYH�
EHHQ�UHSRUWHG� LQ�ZLOG�$VLDQ�HOHSKDQWV� �(OHSKDV�
PD[LPXV��� DQG� WKHUH� DUH� QR� FRQÀUPHG� FDVHV�
UHSRUWHG�LQ�FDSWLYH�RU�ZLOG�6UL�/DQNDQ�HOHSKDQWV��

$Q� HPDFLDWHG� a���\HDU�ROG� IHPDOH� ZLOG� 6UL�
/DQNDQ�HOHSKDQW�ZDV�IRXQG�LQ�D�PRULEXQG�VWDWH�
�)LJ�����LQ�WKH�FRUULGRU�EHWZHHQ�WKH�8GDZDODZH�

1DWLRQDO� 3DUN� DQG� /XQXJDPZHKHUD� 1DWLRQDO�
3DUN��6UL�/DQND��6KH�ZDV�DFFRPSDQLHG�E\�D�����
\HDU�ROG�IHPDOH�FDOI��)LJ������7KH�DGXOW�HOHSKDQW�
GLHG�DIWHU�WZR�GD\V�RI�WUHDWPHQW�ZLWK�DQWLELRWLFV�
DQG�VXSSRUWLYH�WKHUDS\��9DULDEOH�VL]HG�PXOWLIRFDO�
WR�FRDOHVFLQJ�\HOORZ�JUH\�QRGXOHV�ZLWK�FDVHRXV�
FHQWUHV� DIIHFWLQJ�!����RI� WKH� OXQJ� WLVVXH�ZHUH�
REVHUYHG�GXULQJ�SRVW�PRUWHP�H[DPLQDWLRQ��7KH�
OHVLRQV�ZHUH�KLJKO\�VXJJHVWLYH�RI�SXOPRQDU\�7%�
�)LJ������6LPLODU�OHVLRQV�ZHUH�QRW�REVHUYHG�LQ�DQ\�
RWKHU�WLVVXH�

+LVWRORSDWKRORJLFDO� H[DPLQDWLRQ� RI� WKH� OXQJ�
OHVLRQV� UHYHDOHG� WKDW� WKH� SXOPRQDU\� WLVVXH�ZDV�
HIIDFHG� E\� FRDOHVFLQJ�� PXOWLSOH� JUDQXORPDV� RI�
YDULDEOH� VL]HV� �)LJV�� ��	�����7KHVH� WXEHUFXORXV�
JUDQXORPDV� �WXEHUFOHV�� FRQWDLQHG� D� FHQWUH� RI�
FDVHRXV� QHFURVLV� DQG� SHULSKHUDO� ÀEURSODVLD�
ZLWK� D� JUDQXORPDWRXV� LQÁDPPDWRU\� UHDFWLRQ�
FKDUDFWHUL]HG� E\� WKH� SUHVHQFH� RI� PDFURSKDJHV��
HSLWKHOLRLG� FHOOV�� O\PSKRF\WHV� DQG� SODVPD�

)LJXUH�����7KH�HOHSKDQW�DW�SUHVHQWDWLRQ��LPPHGLDWHO\�DIWHU�WKH�LQLWLDWLRQ�RI�,�9�ÁXLGV�
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FHOOV�� IXUWKHU� VXSSRUWLQJ� WKH� JURVV� SDWKRORJLFDO�
REVHUYDWLRQV�RI�SXOPRQDU\�WXEHUFXORVLV�

$�SXUH�FXOWXUH�RI�DFLG�IDVW�EDFLOOL�ZDV�LVRODWHG�RQ�
/RZHQVWHLQ�-HQVHQ� �/-��PHGLXP�ZLWK� JO\FHURO��
IURP�WKH�OXQJ�OHVLRQV�DSSUR[LPDWHO\�WKUHH�ZHHNV�
SRVW� LQRFXODWLRQ� �)LJ������7KH� LVRODWH� DOVR�JUHZ�
RQ� /-� PHGLXP� ZLWK� VRGLXP� S\UXYDWH�� EXW� DW�
D� VORZHU� UDWH�� *O\FHURO� HQKDQFHV� WKH� JURZWK�
RI�0�� WXEHUFXORVLV� ZKLOH� LW� LV� LQKLELWRU\� WR� 0��
ERYLV��$GGHG�VRGLXP�S\UXYDWH�KDV�QR�HIIHFW�RQ�
WKH�JURZWK�RI�0�� WXEHUFXORVLV�EXW�HQKDQFHV� WKH�
JURZWK�RI�0��ERYLV��4XLQQ�HW�DO���������1R�RWKHU�
EDFWHULD�RU�IXQJL�ZHUH�UHFRYHUHG�RQ�FRQYHQWLRQDO�
PHGLD�

6LQFH� URXWLQH�ELRFKHPLFDO� LGHQWLÀFDWLRQ�RI�DFLG�
IDVW�EDFLOOL�LV�WLPH�FRQVXPLQJ��PROHFXODU�PHWKRGV�
ZHUH�XVHG�WR� LGHQWLI\�WKH�LVRODWH��'XH�WR�D�YHU\�
KLJK� GHJUHH� RI� FRQVHUYDWLRQ� LQ� KRXVHNHHSLQJ�

JHQHV� DPRQJ� WKH� PHPEHUV� RI�0�� WXEHUFXORVLV�
FRPSOH[�� WKH� SUHVHQFH� RU� DEVHQFH� RI� YDULDEOH�
UHJLRQV� LQ� WKH�0\FREDFWHULXP� JHQRPH� NQRZQ�
DV�JHQRPLF�5HJLRQV�RI�'LIIHUHQFH��5'��DUH�XVHG�
DV�PDUNHUV� IRU�PROHFXODU� LGHQWLÀFDWLRQ� �%URVFK�
HW� DO�� �������$FFRUGLQJO\�� 3&5�ZDV� SHUIRUPHG�
WR� GHWHFW� WKH� SUHVHQFH� RU� DEVHQFH� RI� 5'�� DV�
GHVFULEHG� E\�%URVFK�HW� DO�� ��������7KH�5'�� LV�
SUHVHQW�RQO\�LQ�0��WXEHUFXORVLV�H[FHSW�LQ�WKH�UDUH�
LVRODWHV� RI� ´0�� FDQHWWLLµ��ZKLFK� ZHUH� UHSRUWHG�
RQO\� LQ� KXPDQV� IURP� (DVW� $IULFD� DQG� )UDQFH�
�YDQ�6RROLQJHQ�HW�DO��������%URVFK�HW�DO���������
5HIHUHQFH� FXOWXUH�'1$�RI�0�� WXEHUFXORVLV� DQG�
0��ERYLV�REWDLQHG�IURP�$QLPDO�DQG�3ODQW�+HDOWK�
$JHQF\��:H\EULGJH��8.�ZDV�XVHG�DV�FRQWUROV��

7KH� 3&5� UHVXOWV� IRU� WKLV� LVRODWH� GHPRQVWUDWHG�
WKH�SUHVHQFH�RI�DQ�LQWDFW�5'���)LJ������VWURQJO\�
VXJJHVWLQJ� WKH� LVRODWH�ZDV�0��WXEHUFXORVLV��7KH�
SUHVHQFH� RI� FOHDU� EDQGV� FRUUHVSRQGLQJ� WR� ����

)LJXUH�����*URVV�SDWKRORJ\�RI�WKH�OXQJV�VKRZLQJ�
VHYHUDO� YDULDEO\� VL]HG� PXOWLIRFDO� WR� FRDOHVFLQJ�
\HOORZ�JUH\�QRGXOHV�ZLWK�FDVHRXV�FHQWUHV�

)LJXUH� ��� � +LVWRORJLFDO� VHFWLRQ� RI� WKH� OXQJ�
OHVLRQ�VKRZLQJ�PXOWLSOH��FRDOHVFLQJ��WXEHUFXORXV�
JUDQXORPDV��+	(��;����

)LJXUH�����&DVHRQHFURWLF�FHQWUH�RI�WKH�WXEHUFXORXV�
JUDQXORPD�LV�HQFLUFOHG�PDLQO\�E\�HSLWKHOLRLG�FHOOV�
DQG� PDFURSKDJHV�� ,QÀOWUDWLRQ� RI� O\PSKRF\WHV��
SODVPD� FHOOV� DQG� SUROLIHUDWLRQ� RI� ÀEURXV� WLVVXH�
DUH�VHHQ�DW�WKH�SHULSKHU\��+	(��;�����

)LJXUH���� �&XOWXUH�RQ�/-�PHGLXP��$��DQG�DFLG�
IDVW�EDFLOOL��%��
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ES� LQ� WKH�5'�� LQWHUQDO�3&5� �ODQHV���	���� DQG�
DEVHQFH�RI�EDQGV�LQ�WKH�5'��ÁDQNLQJ�3&5��ODQHV�
�� 	� ��� GHPRQVWUDWH� WKH� SUHVHQFH� RI� DQ� LQWDFW�
5'���%URVFK�HW�DO���������1R�EDQGV�DUH�YLVLEOH�
ZLWK� WKH� ÁDQNLQJ� SULPHUV� EHFDXVH� WKH� SURGXFW�
JHQHUDWHG�E\�DQ� LQWDFW�5'�� LV�����NE�� DQG� WKXV�
QRW�YLVXDOL]HG��%URVFK�HW�DO��������� ,Q�FRQWUDVW��
VWUDLQV� WKDW� ODFN� 5'�� �VXFK� DV�0�� ERYLV�� XVHG�
DV�D�FRQWURO�KHUH��JHQHUDWH�D�VPDOOHU�SURGXFW�RI�
����ES��%URVFK�HW�DO���������0��FDQHWWLL�WKH�RQO\�
RWKHU� PHPEHU� RI� WKH�0�� WXEHUFXORVLV� FRPSOH[�
KDYLQJ�DQ�LQWDFW�5'��KDV�FOHDUO\�GLIIHUHQW�FRORQ\�
PRUSKRORJ\� LQ� SULPDU\� LVRODWHV� FRPSDUHG� WR�
0�� WXEHUFXORVLV� �YDQ� 6RROLQJHQ� HW� DO�� �������
7KHUHIRUH�� WKH� SUHVHQFH� RI� DQ� LQWDFW� 5'�� DQG�
JURZWK� FKDUDFWHULVWLFV� RI� WKLV� 0\FREDFWHULXP�
LVRODWH�FRQÀUP�LWV�LGHQWLW\�DV�0��WXEHUFXORVLV�

1XPHURXV� FDVHV� RI� 7%� KDYH� EHHQ� UHSRUWHG� LQ�
FDSWLYH� $VLDQ� HOHSKDQWV� �0LNRWD� HW� DO�� ������
'XPRQFHDX[�HW�DO��������2QJ�HW�DO���������7KHUH�
LV� DOVR� HYLGHQFH� WKDW� 7%� FDQ� EH� WUDQVPLWWHG�
EHWZHHQ�HOHSKDQWV�DQG�KXPDQV��2K�HW�DO��������
0XUSKUHH�HW�DO���������,Q�RQH�FDVH��DQ�HOHSKDQW�
DQG�KDQGOHU�ZLWK�DFWLYH�7%�VKDUHG�WKH�VDPH�VWUDLQ�
EXW� WKH� GLUHFWLRQ� RI� WUDQVPLVVLRQ� �HOHSKDQW� WR�
KXPDQ�RU�KXPDQ�WR�HOHSKDQW��ZDV�QRW�GHWHUPLQHG�
�0LFKDODN� HW� DO�� ������� $FLG� IDVW� EDFLOOL� ZHUH�
REVHUYHG� LQ� OXQJ� WLVVXH� IURP� D� ZLOG� $IULFDQ�
HOHSKDQW�WKDW�KDG�D�KLVWRU\�RI�KXPDQ�FRQWDFW�DQG�
GLHG�IURP�D�VXVSHFWHG�0��WXEHUFXORVLV�LQIHFWLRQ�
�2EDQGD�HW�DO���������

2XU� UHSRUW� LV� WKH� ÀUVW� FRQÀUPHG� FDVH� RI� IDWDO�
7%� LQ� D�ZLOG�$VLDQ� HOHSKDQW�� DQG� DOVR� WKH� ÀUVW�
FRQÀUPHG� FDVH� RI� 7%� LQ� D� FDSWLYH� RU� ZLOG� 6UL�
/DQNDQ� HOHSKDQW�� 7KH� VRXUFH� RI� LQIHFWLRQ� IRU�
WKLV�HOHSKDQW�LV�XQNQRZQ�DV�QR�LQIRUPDWLRQ�ZDV�
DYDLODEOH�RQ�LWV�KXPDQ�FRQWDFWV�LI�DQ\��DQG�WKHUH�
DUH�QR�NQRZQ�ZLOG�UHVHUYRLUV�RI�0��WXEHUFXORVLV�
LQ�6UL�/DQND��7KLV�FDVH�GHPRQVWUDWHV�WKDW�$VLDQ�
HOHSKDQWV�FDQ�EH�LQIHFWHG�ZLWK�0��WXEHUFXORVLV�LQ�
WKH�ZLOG��DQG�GHYHORS�IDWDO�WXEHUFXORVLV�

$FNQRZOHGJHPHQWV

7KH� DXWKRUV� WKDQN�'U�� 6XVDQ�0LNRWD� �(OHSKDQW�
&DUH� ,QWHUQDWLRQDO�� 86$�� IRU� WKRXJKWIXO�
FRPPHQWV� DQG� 3URI��9DVDQWKL�7KHYDQHVDP��'U��
&KDPSD�5DWQDWXQJD� �8QLYHUVLW\� RI�3HUDGHQL\D��
6UL�/DQND��DQG�'U��'KDPPLND�0DJDQD�$UDFKFKL�
�,QVWLWXWH�RI�)XQGDPHQWDO�6WXGLHV��6UL�/DQND��IRU�
FRQVXOWDWLRQV�DQG� WUDLQLQJ� ODERUDWRU\�SHUVRQQHO��
0U��6DPSDWK�%DQGDUD�DQG�0UV��:DUXQL�-D\DZHHUD�
�8QLYHUVLW\�RI�3HUDGHQL\D��6UL�/DQND��SURYLGHG�
WHFKQLFDO�DVVLVWDQFH�

5HIHUHQFHV

%URVFK�5��*RUGRQ�69��0DUPLHVVH�0��%URGLQ�3��
%XFKULHVHU�&��(LJOPHLHU�.��*DUQLHU�7��*XWLHUUH]�
&��+HZLQVRQ�*��.UHPHU�.�� 3DUVRQV� /0�� 3\P�
$6�� 6DPSHU� 6�� YDQ� 6RROLQJHQ� '� 	� &ROH� 67�
������� $� QHZ� HYROXWLRQDU\� VFHQDULR� IRU� WKH�
0\FREDFWHULXP�WXEHUFXORVLV�FRPSOH[��31$6�����
����������

)LJXUH�����(WKLGLXP�EURPLGH�VWDLQHG�DJDURVH�JHO�LPDJH�RI�3&5�UHVXOWV�IRU�5'���7KH�SUHVHQFH�RI�FOHDU�
EDQGV�DW�����ES�OHYHO�LQ�5'��LQWHUQDO�3&5��ODQHV���	����DQG�DEVHQFH�RI�EDQGV�LQ�5'��ÁDQNLQJ�3&5�
�ODQHV���	����GHPRQVWUDWHV�WKH�SUHVHQFH�RI�LQWDFW�5'��UHJLRQ��/DQH��� �'1$�IURP�0\FREDFWHULXP�
LVRODWH��ODQH��� �0��WXEHUFXORVLV��+��5Y��UHIHUHQFH�'1$��ODQH��� �0��ERYLV��������������UHIHUHQFH�
'1$��ODQH��� �QHJDWLYH�FRQWURO�
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'XPRQFHDX[� *$�� 6W� /HJHU� -�� 2OVHQ� -+��
%XUWRQ� 06�� $VKNLQ� '� 	� 0DVORZ� -1� �������
*HQLWRXULQDU\�DQG�SXOPRQDU\�PXOWLGUXJ�UHVLVWDQW�
0\FREDFWHULXP� WXEHUFXORVLV� LQIHFWLRQ� LQ� DQ�
$VLDQ� HOHSKDQW� �(OHSKDV� PD[LPXV��� -RXUQDO� RI�
=RR�DQG�:LOGOLIH�0HGLFLQH�������������

)RZOHU� 0(� 	� 0LNRWD� 6.� ������� %LRORJ\��
0HGLFLQH�DQG�6XUJHU\�RI�(OHSKDQWV��%ODFNZHOO��
86$�

/DFDVVH�&��7HULR�.��.LQVHO�0-��)DULQD�//��7UDYLV�
'$�� *UHHQZDOG� 5�� /\DVKFKHQNR� .3�� 0LOOHU�
0�	� *DPEOH� .� ������� 7ZR� FDVHV� RI� DW\SLFDO�
P\FREDFWHULRVLV� FDXVHG� E\� 0\FREDFWHULXP�
V]XOJDL� DVVRFLDWHG� ZLWK� PRUWDOLW\� LQ� FDSWLYH�
$IULFDQ�HOHSKDQWV��/R[RGRQWD�DIULFDQD���-RXUQDO�
RI�=RR�DQG�:LOGOLIH�0HGLFLQH�������������

/\DVKFKHQNR� .3�� *UHHQZDOG� 5�� (VIDQGLDUL� -��
2OVHQ� -+�� %DOO� 5�� 'XPRQFHDX[� *�� 'XQNHU� )��
%XFNOH\� &�� 5LFKDUG�0�� 0XUUD\� 6�� 3D\HXU� -%��
$QGHUVHQ� 3�� 3ROORFN� -0��0LNRWD� 6�� 0LOOHU� 0��
6RIUDQNR�'�	�:DWHUV�:5��������7XEHUFXORVLV�LQ�
HOHSKDQWV��$QWLERG\�UHVSRQVHV�WR�GHÀQHG�DQWLJHQV�
RI� 0\FREDFWHULXP� WXEHUFXORVLV�� SRWHQWLDO� IRU�
HDUO\� GLDJQRVLV�� DQG� PRQLWRULQJ� RI� WUHDWPHQW��
&OLQLFDO�DQG�9DFFLQH�,PPXQRORJ\�������������

0LFKDODN� .�� $XVWLQ� &�� 'LHVHO� 6�� %DFRQ�
-0�� =LPPHUPDQ� 3� 	� 0DVORZ� -1� �������
0\FREDFWHULXP� WXEHUFXORVLV� LQIHFWLRQ� DV� D�
]RRQRWLF�GLVHDVH��7UDQVPLVVLRQ�EHWZHHQ�KXPDQV�
DQG�HOHSKDQWV��(PHUJLQJ�,QIHFW��'LVHDVHV������

0LNRWD�6.��3HGGLH�/��3HGGLH�-��,VD]D�5��'XQNHU�
)��:HVW�*��/LQGVD\�:��/DUVHQ�56��6DOPDQ�0'��
&KDWWHUMHH� '�� 3D\HXU� -��:KLSSOH� '�� 7KRHQ� &��
'DYLV�'6��6HGJZLFN�&��0RQWDOL�5��=LFFDUGL�0�
	�0DVORZ�-��������(SLGHPLRORJ\�DQG�GLDJQRVLV�
RI�0\FREDFWHULXP�WXEHUFXORVLV�LQ�FDSWLYH�$VLDQ�
HOHSKDQWV� �(OHSKDV� PD[LPXV��� -RXUQDO� RI� =RR�
DQG�:LOGOLIH�0HGLFLQH����������

0XUSKUHH�5��:DUNHQWLQ�-9��'XQQ�-5��6FKDIIQHU�
:� 	� -RQHV� 7)� ������� (OHSKDQW�WR�KXPDQ�
WUDQVPLVVLRQ� RI� WXEHUFXORVLV�� ������ (PHUJLQJ�
,QIHFWLRXV�'LVHDVHV�������������

2EDQGD�9��3RJKRQ�-��<RQJR�0��0XOHL�,��1JRWKR�
0��:DLWLWX�.��0DNXPL�-��*DNX\D�)��2PRQGL�3��
6RULJXHU�5&�	�$ODVDDG�6��������)LUVW�UHSRUWHG�
FDVH� RI� IDWDO� WXEHUFXORVLV� LQ� D� ZLOG� $IULFDQ�
HOHSKDQW� ZLWK� SDVW� KXPDQ²ZLOGOLIH� FRQWDFW��
(SLGHPLRORJ\�	�,QIHFWLRQ����������������

2K� 3�� *UDQLFK� 5�� 6FRWW� -�� 6XQ� %�� -RVHSK� 0��
6WULQJÀHOG� &�� 7KLVGHOO� 6�� 6WDOH\� -�� :RUNPDQ�
0DOFROP�'��%RUHQVWHLQ�/��/HKQNHULQJ�(��5\DQ�
3��6RXNXS� -��1LWWD�$�	�)ORRG� -� �������+XPDQ�
H[SRVXUH�IROORZLQJ�0\FREDFWHULXP�WXEHUFXORVLV�
LQIHFWLRQ� RI� PXOWLSOH� DQLPDO� VSHFLHV� LQ� D�
0HWURSROLWDQ�=RR��(PHUJLQJ�,QIHFWLRXV�'LVHDVHV�
������������

2QJ� %/�� 1JHRZ� <)�� 5D]DN� 0)�� <DNXED� <��
=DNDULD� =�� 0XWDOLE� $5�� +DVVDQ� /�� 1J� +)� 	�
9HUVDKLE�.��������7XEHUFXORVLV�LQ�FDSWLYH�$VLDQ�
HOHSKDQWV� �(OHSKDV� PD[LPXV�� LQ� 3HQLQVXODU�
0DOD\VLD�� (SLGHPLRORJ\� DQG� ,QIHFWLRQ� �����
����������

3D\HXU� -%�� -DUQDJLQ� -/�� 0DUTXDUGW�� -*� 	�
:KLSSOH�'/��������0\FREDFWHULXP�LVRODWLRQ�LQ�
FDSWLYH� HOHSKDQWV� LQ�86$��$QQXOV� RI�1HZ�<RUN�
$FDGHP\�RI�6FLHQFHV���������������

4XLQQ�3-��0DUNH\�%.��/HRQDUG�)&��+DUWLJDQ�3��
)DQQLQJ� 6� 	� )LW]3DWULFN� (6� �������9HWHULQDU\�
0LFURELRORJ\�DQG�0LFURELDO�'LVHDVH���QG�(GLWLRQ��
:LOH\�%ODFNZHOO��86$��

6KRMDHL� +�� 0DJHH� -*�� )UHHPDQ� 5�� <DWHV� 0��
+RUDGDJRGD� 18� 	� *RRGIHOORZ� 0� �������
0\FREDFWHULXP� HOHSKDQWLV� VS�� QRY��� D� UDSLGO\�
JURZLQJ� QRQ�FKURPRJHQLF� 0\FREDFWHULXP�
LVRODWHG�IURP�DQ�HOHSKDQW��,QWHUQDWLRQDO�-RXUQDO�
RI� 6\VWHPDWLF� DQG� (YROXWLRQDU\� 0LFURELRORJ\�
��������������

YDQ� 6RROLQJHQ� '�� +RRJHQERH]HP� 7�� GH� +DDV�
3(��+HUPDQV� 3:��.RHGDP�0$��7HSSHPD�.6��
%UHQQDQ�3-��%HVUD�*6��3RUWDHOV�)��7RS�-��6FKRXOV�
/0�	�YDQ�(PEGHQ�-'��������$�QRYHO�SDWKRJHQLF�
WD[RQ� RI� WKH� 0\FREDFWHULXP� WXEHUFXORVLV�
FRPSOH[�� &DQHWWL�� FKDUDFWHUL]DWLRQ� RI� DQ�
H[FHSWLRQDO� LVRODWH� IURP� $IULFD�� ,QWHUQDWLRQDO�
-RXUQDO�RI�6\VWHPLF�%DFWHULRORJ\���������������


