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$%675$&7 

+\GUR[\FKORURTXLQH� �+&4�� DQG� FKORURTXLQH� �&4�� DUH� DQWLPDODULD�PHGLFDWLRQV� WKDW� KDYH� EHHQ�ZLGHO\�

DFFHSWHG�DQG�XVHG� WR� WUHDW� V\VWHPLF� OXSXV�HU\WKHPDWRVXV� �6/(��� ,W� KDV�EHHQ� LPSURYLQJ� WKH�RXWFRPH�

DQG� LQFUHDVH� OLIH� H[SHFWDQF\�� +RZHYHU�� ORQJ-WHUP� LQWDNH� RI� +&4�&4� RU� DW� KLJK� GRVH� RI� WKHVH����������

PHGLFDWLRQV�PD\� FDXVH� LUUHYHUVLEOH� RFXODU� WR[LFLW\�� ,Q� WKH� H\HV�� LW� FDQ�PDQLIHVW� DV�PDFXORSDWK\� DQG�

NHUDWRSDWK\�� 7KH� GDPDJH� GRQH� ZLOO� FRQWLQXH� WR� SURJUHVV� HYHQ� \HDUV� DIWHU� VWRSSLQJ� WKH� PHGLFDWLRQ��

(DUO\� GHWHFWLRQ� DQG� VWRSSLQJ� WKH� PHGLFDWLRQ� LV� UHFRPPHQGHG� LQ� RUGHU� WR� OLPLW� WKH� SRWHQWLDO� EOLQGLQJ��

FRPSOLFDWLRQ�HVSHFLDOO\�LQ�\RXQJ�6/(�SDWLHQW� 

,1752'8&7,21 
 
&KORURTXLQH� �&4�� ZDV� LQLWLDOO\� GHYHORSHG� DV� DQ� DQWL�
PDODULD� PHGLFDWLRQ�� /DWHU�� LW� ZDV� IRXQG� WKDW� LW� LV������
EHQHILFLDO� LQ� WKH� WUHDWPHQW� RI� UKHXPDWRORJLFDO����������
FRQGLWLRQV� VXFK� DV� UKHXPDWRLG� DUWKULWLV� DQG� V\VWHPLF�
OXSXV� HU\WKHPDWRVXV� �6/(�� >���@�� $PRQJ� WKH� VLGH���
HIIHFW� WKDW� LV� FDXVHG� E\� WKLV� DQWLPDODULDO� GUXJ� LV�������
UHWLQRSDWK\��,W�LV�LUUHYHUVLEOH�GHVSLWH�VWRSSLQJ�WKH�GUXJ��
:H� SUHVHQW� D� FDVH� RI� %XOO¶V� H\H� PDFXORSDWK\� LQ� D�
\RXQJ�6/(�SDWLHQW�WKDW�UHFHLYHG�&4�WKHUDS\� 
 
 
&$6(�35(6(17$7,21 
 
$���-\HDU-ROG�0DOD\� ODG\�ZDV�GLDJQRVHG�ZLWK�6/(�IRU�
WKH�SDVW����\HDUV��6KH�ZDV�ILUVW�GLDJQRVHG�DW�WKH�DJH�
RI� ���� 6KH� ILUVW� SUHVHQWHG� ZLWK� FKURQLF�PXOWLSOH� MRLQWV�
SDLQ�� IDFLDO� UDVK�� DQG� DORSHFLD�� 6KH�ZDV� WKHQ� VWDUWHG�
RQ� &4� ����PJ� GDLO\� WRJHWKHU� ZLWK� RUDO� SUHGQLVRORQH��
7KH� RFXODU� VFUHHQLQJ� ZDV� SHUIRUPHG� ZLWKLQ� WKH� ILUVW�
PRQWK�RI�VWDUWLQJ�&4�WUHDWPHQW��+HU�YLVLRQ�ZDV����� LQ�
ERWK�H\HV��7KH�RFXODU�DVVHVVPHQW�ZDV�QRUPDO�ZLWK�QR�
UHWLQRSDWK\�DQG�QRUPDO�RSWLF�QHUYH�IXQFWLRQ�WHVW� 

6KH� ZDV� RQ� UHJXODU� &4� DQG� RUDO� SUHGQLVRORQH���
WUHDWPHQW�� +HU� FRPSOLDQFH� ZDV� JRRG�� � 6KH� KDG��
\HDUO\�RFXODU� UHYLHZ��$IWHU���\HDUV�RI� WKHUDS\��ERWK�
PHGLFDWLRQV� ZHUH� GLVFRQWLQXHG� LQ� YLHZ� RI� VWDEOH�
6/(�� $� \HDU� ODWHU�� VKH� ZDV� UHVWDUWHG� RQ���������������
K\GUR[\FKORURTXLQH� �+&4�� ���� PJ� WRJHWKHU� ZLWK�
RUDO�SUHGQLVRORQH����PJ�GDLO\�GXH�WR�UHODSVH�RI�6/(�
ZLWK�UHFXUUHQFH�RI� MRLQW�SDLQ�DQG�IDFLDO�UDVK��<HDUO\�
IXQGXV� DVVHVVPHQW� ZDV� QRUPDO� ZLWK� ���� YLVLRQ���
ELODWHUDOO\�� 
 
6L[� \HDUV� DIWHU� +&4� WKHUDS\�� ERWK� IXQGL� VKRZHG�
SDUDIRYHDO� K\SRSLJPHQWHG� OHVLRQ� DW� PDFXODU� DUHD��
�)LJXUH� ���� 6KH� ZDV� RWKHUZLVH� DV\PSWRPDWLF� DQG�
KHU� YLVXDO�DFXLW\� UHPDLQHG����� LQ�ERWK�H\HV��7KHUH�
ZDV� GHILFLW� RI� ,VKLKDUD� SVHXGRLVRFKURPDWLF� FRORU�
SODWH� WHVW� ELODWHUDOO\� ZKLFK� ZDV� ZRUVW� RQ� WKH� ULJKW�
H\H��2SWLFDO�FRKHUHQFH� WRPRJUDSK\��2&7��VKRZHG�
QRUPDO� FHQWUDO� PDFXODU� WKLFNQHVV� ELODWHUDOO\� ZLWK�
ELODWHUDO� SDUDIRYHDO� WKLQQLQJ� HYLGHQFHG� E\� ORVV� RI�
WKH�IRYHDO�FRQWRXU�JLYLQJ�WKH�VKDSH�RI�IO\LQJ�VDXFHU��
+\SRSLJPHQWHG� OHVLRQ� VXUURXQGLQJ� WKH� IRYHD������
FRUUHVSRQG� WR� WKH� ORVV� RI� RXWHU� VHJPHQW� RI���������
SKRWRUHFHSWRU�DQG�UHWLQDO�SLJPHQW�HSLWKHOLXP��53(��



�� 

 

�)LJXUH� ���� ,Q� YLHZ� RI� ELODWHUDO� PDFXORSDWK\� +&*��
WKHUDS\�ZDV�VWRSSHG��+RZHYHU��WKH�RUDO�SUHGQLVRORQH�
ZDV� FRQWLQXHG� ZLWK� WDSHULQJ� GRVH� DQG� D]DWKLRSULQH�
�$=$�����PJ�GDLO\�ZDV�DGGHG� 
 
+HU�YLVLRQ�FRQWLQXHG�WR�GHWHULRUDWH�RYHU� WLPH�GHVSLWH�
VWRSSLQJ�WKH�+&4�PHGLFDWLRQ��5HYLHZ�DW���\HDU�DIWHU�
VWRSSLQJ� +&4� WKHUDS\�� KHU� EHVW� FRUUHFWHG� YLVXDO��
DFXLW\� �%&9$�� ZDV� ����� � DQG� ������ LQ� WKH� ULJKW� DQG�
OHIW� H\H� UHVSHFWLYHO\�� )XQGXV� H[DPLQDWLRQ� VKRZHG�
FRPSOHWH� 53(� GHSLJPHQWDWLRQ� ULQJ� RQ� WKH� ULJKW���
PDFXOD� DQG� LQFRPSOHWH� K\SRSLJPHQWHG� �53(����
GHSLJPHQWDWLRQ�� ULQJ� LQ� WKH� OHIW� PDFXOD� �)LJXUH� ����
&HQWUDO�PDFXODU�WKLFNQHVV�E\�2&7�ZDV������P�LQ�WKH�

ULJKW� H\H� DQG� �ZKLOH� WKH� OHIW�PDFXODU� WKLFNQHVV�ZDV�
���� �P�� 7KH� SDUDIRYHDO� WKLQQLQJ� ZDV� PRUH�����������
SURQRXQFHG� LQ� WKH� ULJKW� H\H� �)LJXUH� ���� 9LVXDO� ILHOG�
ZDV� SHUIRUPHG� LQ� WKLV� SDWLHQW�� KRZHYHU�� WKH� ILQGLQJ�
ZDV�QRW�UHOLDEOH� 
 
+HU� FXUUHQW� PHGLFDWLRQ� LQFOXGHV� $=$� ��� PJ� GDLO\�
DQG�RUDO� SUHGQLVRORQH����PJ�GDLO\��6KH� LV� FXUUHQWO\�
ZHOO�ZLWK�%&9$�VWDEOH�DW������DQG��������LQ�ULJKW�DQG�
OHIW� H\H�� +HU� QDWXUDO� OHQV� LV� FOHDU� DQG� LQWUD-RFXODU�
SUHVVXUH� �,23�� LV� ZLWKLQ� QRUPDO� UDQJH� GHVSLWH�������
SURORQJ�XVDJH�RI�RUDO�FRUWLFRVWHURLG��6KH�UHPDLQV�RQ�
\HDUO\� RFXODU� DVVHVVPHQW� WR� FORVHO\� PRQLWRU� WKH���
SURJUHVVLRQ�RI�+&4�PDFXORSDWK\� 

)LJXUH����%LODWHUDO�SDUDIRYHDO�K\SRSLJPHQWHG�OHVLRQ�VXUURXQGLQJ�WKH�IRYHD�DW���\HDUV�RI�������
K\GUR[\FKORURTXLQH�WKHUDS\��5(��ULJKW�H\H��/(��OHIW�H\H��� 

)LJXUH����2SWLFDO�FRKHUHQFH�WRPRJUDSK\�RI�PDFXOD�DW���\HDUV�RI�K\GUR[\FKORURTXLQH�WKHUDS\�VKRZLQJ�SDUDIRYHDO�WKLQQLQJ�
RQ�ERWK�H\HV��5(��ULJKW�H\H��/(��OHIW�H\H��HYLGHQFHG�E\�ORVV�RI�WKH�IRYHDO�FRQWRXU�JLYLQJ�WKH�VKDSH�RI�IO\LQJ�VDXFHU������

+\SRSLJPHQWHG�OHVLRQ�VXUURXQGLQJ�WKH�IRYHD��FRUUHVSRQGV�WR�WKH�ORVV�RI�WKH�RXWHU�VHJPHQW�RI�SKRWRUHFHSWRU�DQG�UHWLQDO�
SLJPHQW�HSLWKHOLXP��DUURZ�� 
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',6&866,216 
 
6\VWHPLF�/XSXV�(U\WKHPDWRXV� LV�D�FKURQLF�V\VWHPLF�
DXWRLPPXQH� GLVHDVH� DIIHFWLQJ� PXOWLSOH� RUJDQV� WKXV�
WKH�YDULDEOH�SUHVHQWDWLRQ��FRXUVH�DQG�SURJQRVLV��,W�LV�
FKDUDFWHUL]HG�E\� UHPLVVLRQV�DQG� IODUHV� >�@�� ,W�DIIHFWV�
RFXODU� VWUXFWXUH� IURP� DQWHULRU� WR� SRVWHULRU� VHJPHQW��
HLWKHU�SDUWO\�RU�WKH�ZKROH�RFXODU�V\VWHP��'DPDJHV�WR�
WKH� RFXODU� V\VWHP� FRXOG� EH� GXH� WR� WKH� HIIHFW� RI� WKH�
GLVHDVH�RU�GXH�WR�WKH�WUHDWPHQW�RI�WKH�6/(�>���@� 
 
'UXJ� LQGXFHG�PDFXORSDWK\� LQ� 6/(� LV� XVXDOO\� FDXVH�
E\� WUHDWPHQW� ZLWK� DQWLPDODULDO� GUXJV�� &4� RU� +&4��
3DWLHQW� WKDW� UHFHLYHG� PRUH� WKDQ� ���� PJ�NJ�GD\� RI�
+&4� DQG� �� PJ�NJ�GD\� RI� &4� KDYH� KLJK� ULVN� RI����
PDFXORSDWK\� EDVHG� RQ� LGHDO� ZHLJKW� >�@�� ,Q� UHFHQW�����

SXEOLFDWLRQ� LW� LV� UHFRPPHQGHG� WR� VFUHHQ� SDWLHQW�����
UHFHLYLQJ�PRUH�WKDQ���PJ�NJ�GD\�DQG�����PJ�NJ�GD\�
RI�UHDO�ERG\�ZHLJKW�>�@� 
 
0HFKDQLVP� RI� &4� DQG� +&4� WR[LFLW\� LV� QRW� ZHOO�������
XQGHUVWRRG�� ,W� LV� WKRXJKW� WKDW� WKH� DFFXPXODWLRQ� LQ��
UHWLQD�E\�ELQGLQJ�WR�WKH�PHODQLQ�LQ�53(�ZKLFK�FDXVH�
WKH� SURORQJ� HIIHFW� ORFDOO\� >�@�� %HVLGH� WKH� GRVH� DQG�
GXUDWLRQ� RI� WKH� GUXJV�� RWKHU� ULVN� IDFWRUV� WKDW����������
FRQWULEXWH� WR� WKH� WR[LFLW\� DUH� XQGHUO\LQJ� PDFXODU���
GLVHDVHV��FRQFXUUHQW�UHQDO�GLVHDVH�ZKLFK�LV�FRPPRQ�
LQ� 6/(� SDWLHQWV�� DQG� FRQFXUUHQW� WUHDWPHQW� ZLWK�����
WDPR[LIHQ�>�@� 
 
&XUUHQWO\� WKH� RQO\� PDQDJHPHQW� RI� &4� DQG� +&4���
UHWLQRSDWK\�LV�FHVVDWLRQ�RI�WKH�GUXJV���6WRSSLQJ�RI�WKH�

)LJXUH����)XQGXVFRSLF�ILQGLQJ���\HDUV�DIWHU�GLVFRQWLQXDWLRQ�RI�K\GUR[\FKORURTXLQH�WKHUDS\�VKRZLQJ����
ZRUVHQLQJ�SDUDIRYHDO�K\SRSLJPHQWHG��UHWLQDO�SLJPHQW�HSLWKHOLXP�GHSLJPHQWDWLRQ��ULQJ�RQ�ERWK�H\HV����

�5(��ULJKW�H\H��/(��OHIW�H\H��� 

)LJXUH����2SWLFDO�FRKHUHQFH�WRPRJUDSK\�RI�PDFXOD�DIWHU���\HDUV�GLVFRQWLQXDWLRQ�RI�K\GUR[\FKORURTXLQH�WKHUDS\�
VKRZLQJ�ZRUVHQLQJ�RI�SDUDIRYHDO�WKLQQLQJ��DUURZ��LQ�ERWK�H\HV��5(��ULJKW�H\H��/(��OHIW�H\H���PRUH�SURQRXQFHG�

WHPSRUDOO\�LQ�WKH�ULJKW�H\H�� 
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GUXJV� GRHV� QRW� SUHYHQW� RU� KDOW� WKH� SURJUHVVLRQ� RI��
UHWLQRSDWK\� >�@��+HQFH�� WKHUH� LV� WKH� QHHGV� WR� VFUHHQ�
DQG� PRQLWRU� IRU� WKH� GUXJV� LQGXFHG� UHWLQRSDWK\�� 7KH�
GHFLVLRQ� WR�VWRS�PHGLFDWLRQ� LQ�D�SDWLHQW� QHHGV� WR�EH�
GLVFXVVHG� ZLWK� WKH� SK\VLFLDQ� ZKR� LV� PDQDJLQJ� WKH�
SDWLHQW��DQG�DQRWKHU�GUXJV�VKRXOG�EH�FRQVLGHUHG�>�@� 
 
7KH� UHFRPPHQGDWLRQ� E\� 7KH� 5R\DO� &ROOHJH� RI�����
2SKWKDOPRORJLVWV� LV� WR� VFUHHQ� WKH� SDWLHQWV� UHFHLYLQJ�
&4�RU�+&4���\HDUV�DIWHU� WKH�EDVHOLQH�DW� WKH�WLPH�RI�
VWDUWLQJ�WKH�PHGLFDWLRQ��3DWLHQW�ZKR�KDYH�VHYHUH�ULVN�
IDFWRUV� VXFK� DV� UHQDO� LPSDLUPHQW� �H*)5� OHVV� WKDQ�
��PO�PLQ�����Pð���7DPR[LIHQ�XVH��KLJK�GRVHV�RI�&4�
�ޓ� ���� PJ�NJ�� RU� +&4� �ޓ� ���� PJ�NJ�� QHHG� WR� EH�����
DVVHVVHG�\HDUO\�>�@�� 
 
$XWRPDWHG� YLVXDO� ILHOGV� DQG� VSHFWUDO-GRPDLQ� 2&7�
�6'-2&7�� DUH� UHFRPPHQGHG� IRU� SULPDU\� VFUHHQLQJ��
6SHFWUDO-GRPDLQ� 2&7� LV� DQ� REMHFWLYH� VFUHHQLQJ� WR�
ORRN�IRU�DQ\�FKDQJHV�LQ�WKH�UHWLQDO�OD\HU��(DUO\�ILQGLQJ�
LQ� 2&7� LQFOXGHV� WKLQQLQJ� RI� SKRWRUHFHSWRU� OD\HU�����
HOOLSVRLG� OD\HU�� RXWHU� QXFOHDU� OD\HU� DQG� 53(�� 0RVW�
FRPPRQO\�VHHQ�DUH�FKDQJHV� LQ� WKH�SDUDIRYHDO�DUHD��
KRZHYHU� LQ�$VLDQ�H\HV�FKDQJHV�DUH�PRVW�FRPPRQO\�
VHHQ�LQ�PRUH�SHULSKHUDO�UHWLQD�>�@� 
 
$XWRPDWHG� YLVXDO� ILHOG� WHVW� LV� KHOSIXO� ZKHQ� XVHG����
WRJHWKHU�ZLWK�RWKHU� LQYHVWLJDWLRQ� LQ�HDUO\�GHWHFWLRQ�RI�
&4� UHWLQRSDWK\� >�����@�� ,W� VKRZV� FKDQJHV� LQ� WKH���
PDFXOD�ZLWK���-��WHVWLQJ��%XW� IRU�$VLDQ�SDWLHQW�ZLGHU�
WHVW����-��RU���-���DUH�UHFRPPHQGHG�DV�PDFXORSDWK\�
WHQGV� WR� DIIHFW� WKH� PRUH� SHULSKHUDO� H[WUDPDFXODU���
DUHD��� 
 
2WKHU� DGGLWLRQDO� VFUHHQLQJ� WHVWV� DUH� PXOWLIRFDO�����
HOHFWURUHWLQRJUDP��PI(5*��WKDW�FDQ�SURYLGH�REMHFWLYH�
FRQILUPDWLRQ� RI� YLVXDO� ILHOG� ORVV�� )XQGXV�����������������
DXWRIOXRUHVFHQFH� PD\� UHYHDO� HDUO\� SDUDIRYHDO� RU���
H[WUDPDFXODU� SKRWRUHFHSWRU� GDPDJH�� GHPRQVWUDWHG�
DV� DUHD� RI� LQFUHDVH� DXWRIOXRUHVFHQFH�� /DWHU�� LQ������
DGYDQFHG� VWDJH� LW� ZLOO� VKRZ� K\SR-DXWRIOXRUHVFHQFH�
ZKLFK�LQGLFDWH�53(�GHDWK�>���@� 
 
 
&21&/86,21 
 
,Q�FRQFOXVLRQ�VFUHHQLQJ�RI�UHWLQRSDWK\�LQ�6/(�SDWLHQWV�
UHFHLYLQJ�&4�RU�+&4�LV�LPSRUWDQW�DV�WKH�GDPDJH�DUH�
LUUHYHUVLEOH� >���@��(YHQ�ZLWK� FHVVDWLRQ� RI�PHGLFDWLRQ��
WKH�&4�RU�+&4�PDFXORSDWK\�FDQ�VWLOO�SURJUHVV��(DUO\�
DQG� WLPHO\� GHWHFWLRQ� LV� FUXFLDO� LQ� RUGHU� WR� VWRS� WKH�
PHGLFDWLRQ�DV�VRRQ�DV�SRVVLEOH��0DFXORSDWK\�FDXVHV�
GHWHULRUDWLRQ� RI� YLVXDO� DFXLW\�� OHDGLQJ� WR� GHFUHDVH� LQ�
TXDOLW\�RI�OLIH�� 

5()(5(1&(6� 
 
�� /HH�6-��6LOYHUPDQ�(��%DUJPDQ�-0��7KH�UROH�RI�

DQWLPDODULDO�DJHQWV�LQ�WKH�WUHDWPHQW�RI�6/(�DQG�
OXSXV� QHSKULWLV�� 1DW� 5HY� 1HSKURO�� ������
��������-���� 

�� 5XL]-,UDVWRU]D� *�� 5DPRV-&DVDOV� 0�� %ULWR-
=HURQ�3��.KDPDVKWD�0$��&OLQLFDO�HIILFDF\�DQG�
VLGH� HIIHFWV� RI� DQWLPDODULDOV� LQ� V\VWHPLF� OXSXV�
HU\WKHPDWRVXV�� D� V\VWHPDWLF� UHYLHZ�� $QQ�
5KHXP�'LV����������������-�� 

�� %HUWVLDV� *�� ,RDQQLGLV� -3$�� %ROHWLV� -�� %RP�
EDUGLHUL�6��&HUYHUD�5��'RVWDO�&��HW�DO��(8/$5�
UHFRPPHQGDWLRQV�IRU� WKH�PDQDJHPHQW�RI�6\V�
WHPLF�/XSXV�(U\WKHPDWRVXV��5HSRUW� RI� D�7DVN�
)RUFH� RI� WKH� (8/$5� 6WDQGLQJ� &RPPLWWHH� IRU�
,QWHUQDWLRQDO� &OLQLFDO� 6WXGLHV� ,QFOXGLQJ� 7KHUD�
SHXWLFV��$QQ�5KHXP�'LV����������������-��� 

�� 3DOHMZDOD�1�9��:DOLD�+6��<HK�6��2FXODU�0DQL�
IHVWDWLRQV�RI�6\VWHPLF�/XSXV�(U\WKHPDWRVXV��$�
5HYLHZ� RI� WKH� /LWHUDWXUH�� $XWRLPPXQH� 'LV��
�����������-� 

�� 0DUPRU� 0)�� .HOOQHU� 8�� /DL� 7<<�� 0HOOHV� 5%��
0LHOHU� :)�� 5HFRPPHQGDWLRQV� RQ� 6FUHHQLQJ�
IRU� &KORURTXLQH� DQG� +\GUR[\FKORURTXLQH� 5HWL�
QRSDWK\� ������ 5HYLVLRQ��� 2SKWKDOPRORJ\��
����������������-����� 

�� /HY\� *'�� 0XQ]� 6-�� 3DVFKDO� -�� &RKHQ� +%��
3LQFH� .-�� 3HWHUVRQ� 7�� ,QFLGHQFH� RI� K\�
GUR[\FKORURTXLQH� UHWLQRSDWK\� LQ� ������ SDWLHQWV�
LQ�D�ODUJH�PXOWLFHQWHU�RXWSDWLHQW�SUDFWLFH��$UWKUL�
WLV�5KHXP�����������������-������� 

�� ,PUDQ� +� <XVXI�%DUQ\� IRRW�-DPHV� *DOOR�
ZD\�0LFKDHO� 5�$UGHUQ--RQHV� HW� DO�7KH� 5R\DO�
&ROOHJH�RI�2SKWKDOPRORJLVW��5HFRPPHQGDWLRQV�
RQ�VFUHHQLQJ�IRU�+\GUR[\FKORURTXLQH�DQG�&KOR�
URTXLQH� XVHUV� LQ� 8QLWHG� .LQJGRP�� H[HFXWLYH�
VXPPDU\�(\H�������-XQH������ 

�� -RUJH� $�� 8QJ� &�� <RXQJ� /+�� 0HOOHV� 5%�� &KRL�
+.�� +\GUR[\FKORURTXLQH� UHWLQRSDWK\-� ,PSOLFD�
WLRQV� RI� UHVHDUFK� DGYDQFHV� IRU� 5KHXPDWRORJ\�
FDUH�� 1DW� 5HY� 5KHXPDWRO�� ���������������-
������ 

�� 8÷XUOX�$��$VODQRYD�0��&HEHFL�=��.ÕU�0HUF�O�1��
(YDOXDWLRQ� RI� 0DFXORSDWK\� LQ� 3DWLHQWV� 8VLQJ�
+\GUR[\FKORURTXLQH�� 7XUNLVK� -� 2SKWKDOPRO��
��������������-������ 


