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/&��� � RI� WKH� 3HSWLGH� 3URGXFHG� E\� WKH� (QWRPRSDWKRJHQLF�)XQJXV� 1RPXUDHD� ULOH\L� �)DUORZ�� 6DPVRQ� $FWLYH� $JDLQVW�7KLUG� ,QVWDU� /DUYDH� RI� $QWLFDUVLD� JHPPDWDOLV� �/HS���1RFWXLGDH�
6LGHQH\� %HFNHU� 2QRIUH�
� 5DXO� 5LYHURV� *RQ]DOH]��� &OiXGLR� /XL]� 0HVVLDV� -RmR� /~FLR�$]HYHGR� DQG�1HLYD�0RQWHLUR�GH�%DUURV���3DUDQi�)HGHUDO�&HQWHU�RI�7HFKQRORJLFDO�(GXFDWLRQ�� &()(7�35��0LFURELRORJ\�/DERUDWRU\��EHFNHU#TXDOLQHW�FRP�EU��3DWR�%UDQFR�� 35�� %UD]LO�����8QLYHUVLW\�RI�&D[LDV�GR�6XO��3K\VLFDO�&KHPLVWU\�/DERUDWRU\��&D[LDV�GR�6XO�� 56�� %UD]LO��������8QLYHUVLW\�&DPSLQDV�6WDWH��*HQHWLF�DQG�(YROXWLRQ�/DERUDWRU\��FPHVVLDV#XQLFDPS�FRP�EU��&DPSLQDV�� 63�� %UD]LO���������8QLYHUVLW\�RI�&D[LDV�GR�6XO��'HSDUWDPHQW�RI�%LRORJLFDO�6FLHQFV�DQG�%LRWHFKQRORJ\�,QVWLWXWH��Q�EDUURV#WHUUD�FRP�EU��&D[LDV�GR�6XO�� 56�� %UD]LO

$%675$&7
7KH� HQWRPRSDWKRJHQLF� IXQJXV�1RPXUDHD� ULOH\L �)DUORZ�� 6DPVRQ� SURGXFHG� D� SHSWLGH� DFWLYH� DJDLQVW�$QWLFDUVLD�JHPPDWDOLV �UG LQVWDU� ODUYDH��7R�SURGXFH� WKLV� SHSWLGH��1�� ULOH\L ZDV� FXOWLYDWHG� DHURELFDOO\� LQ� 6DERUDXG��PDOWRVH��\HDVW�H[WUDFW�EURWK�DW� �������R&�IRU����GD\V��DIWHU�ZKLFK�WKH�PHGLXP�ZDV�ILOWHUHG�DQG�VHSDUDWHG�LQ�D�OLTXLG�OLTXLG�H[WUDFWRU��FRQFHQWUDWHG�DQG�WKH�SHSWLGH�SXULILHG�FKURPDWRJUDSKLFDOO\��7KH�FU\VWDOV�REWDLQHG�ZHUH�NHSW�UHIULJHUDWHG�XQWLO�QHHGHG�IRU�/&�� DQDO\VLV���7KH�/&�� RI�WKLV�SHSWLGH�DJDLQVW�$��JHPPDWDOLV �UG LQVWDU�ODUYDH�ZDV�GHWHUPLQHG�LQ�WULSOLFDWH�H[SHULPHQWV�XVLQJ�VROXWLRQV�FRQWDLQLQJ����������������������������DQG��������PJ�PO�RI�1��ULOH\L SHSWLGH��7KH�UHVXOWV�RI�WKHVH�H[SHULPHQWV�ZHUH�XVHG�WR�FDOFXODWH�D�OLQHDU�HTXDWLRQ�LQ�ZKLFK�<� �������������������
�/2*[���JLYLQJ�D�/&�� YDOXH�RI��������PJ�PO��
.H\�ZRUGV��$QWLFDUVLD�JHPPDWDOLV��1RPXUDHD�ULOH\L��LQWHJUDWHG�FRQWURO��VHFRQGDU\�PHWDEROLWH��WR[LQV


 $XWKRU�IRU�FRUUHVSRQGHQFH

,1752'8&7,21
0DQ\�IXQJL�SURGXFH�VHFRQGDU\�PHWDEROLWHV��ZKLFK�DFW� RQ� RWKHU� RUJDQLVPV�� VRPHWLPHV� FDXVLQJ�LQKLELWLRQ� RI� JURZWK�� GLVHDVH� DQG� HYHQ� GHDWK��([DPSOHV� RI� VXFK� PHWDEROLWHV� LQFOXGH� WKH�DIODWR[LQV� SURGXFHG� E\� VRPH� $VSHUJLOOXV� IODYXV�VWUDLQV� �'LHQHU� DQG� 'DYLV�� ������� RFKUDWR[LQ�SURGXFHG� E\� $�� RFKUDFHXV� �0\RNH\ HW� DO��� ������.RGDLUD�� ������ DQG� WKH� WR[LQV� DQG� DQWLELRWLFV�

SURGXFHG� E\� PHPEHUV� RI� WKH� JHQX V� 3HQLFLOOLXP��6RPH� HQWRPRSDWKRJHQLF� IXQJL� SURGXFH�PHWDEROLWHV�� ZKLFK� FDQ� DIIHFW� RWKHU�PLFURRUJDQLVPV�DQG�LQVHFWV��2QRIUH ��HW�DO����������H�J� WKH��IXQJXV�0HWDUKL]LXP�DQLVRSOLDH� SURGXFHV�DQ�LQVHFWLFLGDO�F\FORGHSVLSHSWLGH�FDOOHG�GHVWUX[LQ��ZKLFK� LQKLELWV� WKH� JURZWK� RI� YDULRXV� EDFWHULDO�VWUDLQV� �.RGDLUD�� ������ .DLMLDQJ DQG 5REHUWV�������� 'XPDV� HW� DO��� ������ -HJRURY� HW� DO��� �������)XQJL� VXFK� DV� %HDXYHULD� EDVVLDQD�� 3DHFLORP\FHV�
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IXPRVRURVHXV� DQG� )XVDULXP� PRQLOLIRUPH� DOVR�SURGXFH�F\FORGHSVLSHSWLGHV��LQFOXGLQJ�EH DXYHULFLQ�DQG� WKH� HQQLDWLQ� FRPSOH[� �.XFHUD DQG6DQVLQDNRYD�������:HVW DQG %XJJV��������+DPLO�HW�DO���������5LFKDUG�HW�DO���������/RJULHFR�HW�DO���������� 6WXGLHV� KDYH� UHSRUWHG� WKDW� WKH� IXQJXV1RPXUDHD� ULOH\L� SURGXFHV� PHWDEROLWHV� DFWLYH�DJDLQVW� LQVHFWV� �,JQRIIR� HW� DO��� ������ :DVWL DQG+DUWPDQQ�� ������ .XFHUD DQG 6DQVLQDNRYD� ������0RKDPHG DQG 1HOVRQ�� ������ <H� HW� DO��� �������LQFOXGLQJ�VRPH�PHWDEROLWHV�VKRZLQJ�WR[LF�DFWLYLW\�DJDLQVW� WKH� ODUYDH� RI� +HOLRWKLV� ]HD��+�� YLUHVFHQV��0RKDPHG DQG 1HOVRQ�� ������ DQG� %RPE\[� PRUL�<( HW�DO���������'HIROLDWLQJ� FDWHUSLOODUV� DUH� LPSRUWDQW� SHVWV� RI�%UD]LOLDQ� VR\EHDQV� DQG� EHDQV�� DQG� DPRQJ� WKHVH�$QWLFDUVLD� JHPPDWDOLV �WKH� VR\EHDQ� FDWHUSLOODU��EHLQJ� WKH�PRVW� LPSRUWDQW� �&RVWD�� ������5HGDHOOL�������� %HUWHOV DQG )HUUHLUD�� ������&RUVHXLO HW� DO����������7KLV�SHVW�FDQ�EH�FRQWUROOHG�XVLQJ�FKHPLFDO�LQVHFWLFLGHV� DQG� ELRORJLFDO� DJHQWV� VXFK� DV� YLUXV��EDFWHULD�DQG�IXQJL��,JQRIIR�HW�DO���������DQG�LW�KDV�

EHHQ� VKRZQ� WKDW� 1�� ULOH\L� FDQ� EH� XVHG� IRU� WKH�ELRORJLFDO�FRQWURO�RI� $��JHPPDWDOLV ZKHQ�DSSOLHGGXULQJ� WKH� ILUVW� VWDJHV� RI� ODUYDO� GHYHORSPHQW��,JQRIIR�HW�DO����������7KH�DLP�RI�WKH�SUHVHQW�ZRUN�ZDV�WR�LVRODWH�DQG�SXULI\�D�SHSWLGH�SURGXFHG�E\� 1��ULOH\� DQG� WR VWXG\� WKH� HIIHFW� RI� WKLV� SHSWLGH� RQ�LQVHFW�PRUWDOLW\�
0$7(5,$/6�$1'�0(7+2'6
)XQJDO�6WUDLQ� 1RPXUDHD�ULOH\L �)DUORZ��6DPVRQVWUDLQ� 6$������� �%LRORJLFDO� &RQWURO� 'LYLVLRQ��%LRWHFKQRORJ\� ,QVWLWXWH�� 8QLYHUVLW\� RI� &D[LDV� GR�6XO�� *UDQGH� GR� 6XO�� %UD]LO�� ZDV� LVRODWHG� IURP$QWLFDUVLD�JHPPDWDOLV �/HS���1RFWXLGDH��
0HGLD�� 6DERUDXG�� PDOWRVH�� \HDVW �H[WUDFW� �60<��EURWK� ���� PDOWRVH�� ��� SHSWRQH� DQG� ����� \HDVW�H[WUDFW�� S+� ����� ZDV� DXWRFODYHG�� FRROHG� DQG�LQRFXODWHG�DV�VKRZQ�LQ�)LJ����

)LJXUH���� 15�WR[� SHSWLGH�LVRODWLRQ�DQG�SXULILFDWLRQ�SURFHGXUH�
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3HSWLGH�SURGXFWLRQ�DQG�LVRODWLRQ�1��ULOH\L VWUDLQ�6$������� ZDV� JURZQ� LQ� 60<� PHGLXP� DV�GHVFULEHG� E\� ,JQRIIR� HW� DO�� ������� DQG� XVHG� WR�SURGXFH� D� FRQLGLDO� VXVSHQVLRQ� FRQWDLQLQJ� DERXW����[��� FRQLGLD�PO�� ZKLFK� ZDV� LQRFXODWHG� LQWR�YHVVHOV� FRQWDLQLQJ� ��� OLWHUV� RI� 60<� EURWK��,QFXEDWLRQ� ZDV� DW� ��� �� �R&� � IRU� ��� GD\V� ZLWK�FRQVWDQW�DHUDWLRQ��DIWHU�ZKLFK�WKH�FXOWXUH�PHGLXP�ZDV�ILOWHUHG�WR�UHPRYH�P\FHOLD�DQG�SDVVHG�WKURXJK�VHYHUDO� VXFFHVVLYH� :KDWPDQ� 1�� �� ILOWHU� SDSHUV��15�WR[� ZDV�VHSDUDWHG� LQ�D� OLTXLG�OLTXLG�H[WUDFWRU�XVLQJ� ILOWHUHG� FXOWXUH� PHGLXP� �� GLFKORURPHWDQH�������� DQG� FRQFHQWUDWHG� LQ� D� URWDU\� HYDSRUDWRU� DW���R&��WKH�ILQDO�IUDFWLRQV�FRQWDLQLQJ�DERXW����PJ�O�RI� IXQJDO�PHWDEROLWHV�DQG�RWKHU� UHVLGXDO�PDWHULDO��0HWDEROLWHV� ZHUH� LVRODWHG� XVLQJ� *�� VLOLFD� *HO�������� WR������PP��FROXPQ�FKURPDWRJUDSK\�ZLWK�D� VROYHQW� �FKORURIRUP� �PHWKDQRO� �� HWK\O� DFHWDWH����������UDWLR�RI��������Z�Z����PO��IUDFWLRQV�EHLQJ�FROOHFWHG� DQG� DQDO\]HG� XVLQJ� WKLQ� OD\HU�FKURPDWRJUDSK\� �7/&��� 6LPLODU� IUDFWLRQV� ZHUH�PL[HG�DQG�DQDO\]HG�E\�LQIUDUHG�VSHFWURVFRS\��,5���$IWHU� VXFFHVVLYH� SXULILFDWLRQ�� FU\VWDOV� Z HUH�REWDLQHG�� ZKLFK� ZHUH� PDLQWDLQHG� DW� �� R&� XQWLO�QHHGHG�IRU�FKHPLFDO�DQG�ELRORJLFDO�DQDO\VLV�
%LRDVVD\V�� 7KH� SHSWLGH� GHVFULEHG� DERYH� ZDV�GLOXWHG� LQ� GLVWLOOHG� ZDWHU� WR� SURGXFH� VROXWLRQV�FRQWDLQLQJ� ����� ����� ����� ������ ������ DQG� �������PJ�PO� DQG� VSUD\HG� RQWR� VR\EHDQ� OHDYHV� DW�DSSOLFDWLRQ�UDWHV�RI����������������DQG����� PJ�FP���7KH� OHDYHV� ZHUH� GULHG� LQ� WUD\V� IRU� ��� PLQ� LQ� D�ODPLQDU� IORZ� FKDPEHU�� HDFK� WUD\� FRQWDLQLQJ� D�GLIIHUHQW� SHSWLGH� FRQFHQWUDWLRQ� DQG� DSSOLFDWLRQ�UDWH��)RU�WKH�ELRDVVD\�����$��JHPPDWDOLV �UG LQVWDU�ODUYD� ZHUH� SODFHG� LQ� HDFK� WUD\� DQG� LQFXEDWHG� DW�a��R&� XQGHU� D� ��K� SKRWRSHULRG�� 7KH� PRUWDOLW\�

UDWHV� ZHUH� REVHUYHG� HDFK� GD\�� &RQWURO�H[SHULPHQWV�ZHUH�FRQGXFWHG�DV�DERYH�H[FHSW� WKDW�OHDYHV�ZHUH�VSUD\HG�ZLWK�GLVWLOOHG�ZD WHU�LQVWHDG�RI�SURWHLQ� VROXWLRQ�� 7KUHH� UHSOLFDWHV� ZHUH� PDGH� IRU�HDFK�WUHDWPHQW�DQG�WKH�ODUYDH�ZHUH�NHSW�XQWLO�WKH\�HLWKHU�GLHG�RU�SXSDWHG��'DWD�ZHUH� DQDO\]HG�XVLQJ�3URELW� DQDO\VLV� �6RNDO�� ������ )LQQH\�� ������ DQG�/&�� YDOXHV FDOFXODWHG�
5(68/76�$1'�',6&866,21
&KHPLFDO� DQDO\VLV� VKRZHG� WKDW� WKH� 1�� ULOH\LPHWDEROLWH��15�WR[���DFWLYH�DJDLQVW�$��JHPPDWDOLV�KDG� D� SRVLWLYH� QLQKLGULQ� UHDFWLRQ�� D�PHOWLQJ�SRLQW�RI������R&�DQG�ZDV�VROXEOH� LQ�ZDWHU��HWKDQRO�DQG�PHWKDQRO�� ,QIUDUHG� DQG� XOWUDYLROHW� VSHFWUDO� GDWD��)LJXUHV� �� DQG� ��� FRLQFLGHG� ZLWK� WKRVH� H[SHFWHG�IRU�DQ�ROLJRSHSWLGH�7DEOH���DQG�)LJ����VKRZ�WKH�LQVHFWLFLGDO�DFWLYLW\�RI�WKH� LVRODWHG� SHSWLGH� RQ� $�� JHPPDWDOLV �UG LQVWDU�ODUYDH��7KH�KLJKHVW�PRUWDOLW\�UDWHV�YDULHG�EHWZHHQ��������DQG�������IRU�WKH�����������DQG��� ��PJ�PO�SHSWLGH� FRQFHQWUDWLRQV�� ZLWK� QR� VWDWLVWLFDOO\�VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� WKHP� �7DEOH� ����DOWKRXJK�WKH\�ZHUH�DOO�VLJQLILFDQWO\�GLIIHUHQW�WR�WKH�RWKHU� FRQFHQWUDWLRQV� ������� ������ DQG� �������PJ�PO�� ZKLFK� JDYH� VLJQLILFDQWO\� ORZHU� PRUWDOLW\�UDWHV�� 7KH� � ����PRUWDOLW\� UDWH� JLYHQ� E\� WKH� �����PJ�PO�FRQFHQWUDWLRQ�ZDV�VLJQLILFDQWO\�GLIIHUHQW�WR�WKH� ������ DQG� ������� PJ�PO� FRQFHQWUDWLRQV�� EXW�VLJQLILFDQWO\�ORZHU�WKDQ�WKH�PRUWDOLW\�UDWH�JLYHQ�E\�WKH�KLJKHU�FRQFHQWUDWLRQV�
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)LJXUH���� ,QIUDUHG�VSHFWURJUDSK�RI�D�SHSWLGH��15�WR[�� SURGXFHG�E\�HQWRPRSDWKRJHQLF 1RPXUDHDULOH\L DFWLYH�DJDLQVW $QWLFDUVLD�JHPPDWDOLV�

)LJXUH��� 8OWUDYLROHW�VSHFWURJUDSK�RI�D�SHSWLGH��15�WR[�� SURGXFHG�E\�HQWRPRSDWKRJHQLF 1RPXUDHDULOH\L DFWLYH�DJDLQVW $QWLFDUVLD�JHPPDWDOLV�
0RUWDOLW\� GDWD� VXEPLWWHG� WR� OLQHDU� UHJUHVVLRQ�UHVXOWHG�LQ�WKH�HTXDWLRQ�� <� �������������������
�/2*[� ZKLFK� JDYH� WKH� HVWLPDWHG� /&��� YDOXH� DV��������PJ�PO�ZLWK� D� ���� FRQILGHQFH� LQWHUYDO� RI��������� WR���������S ��� 7KHVH�UHVXOWV�IRU�WKH�1��ULOH\ SHSWLGH��DJUHH�ZLWK�WKRVH�UHSRUWHG�E\�<(��HW�DO��� ������� ZKR� GHPRQVWUDWHG� WKDW� SXULILHG�

SHSWLGHV� H[WUDFWHG� IURP� IXQJDO� FXOWXUH� PHGLD�VKRZHG� LQVHFWLFLGDO� DFWLYLW\� DJDLQVW� %�� PRUL��3URGHQUD� OLWXUD� DQG� 3LHULV� UDSDH� ODUYDH��0RKDPHG DQG�1HOVRQ��������UHSRUWHG�WKDW�1��ULOH\�FUXGH� H[WUDFWV� FDXVHG� � ���� ��� DQG� ��� K�PRUWDOLW\�UDWHV� RI� � ������ ����� DQG� ������ IRU� +�� YLUHQVHQVODUYDH�DQG������������DQG������ IRU�+��]HD�ODUYDH�
7DEOH� �� � 3HUFHQWDJH� PRUWDOLW\� DQG� PHDQ� OHWKDO� WLPH� IRU� $�� JHPPDWDOLV �UG� LQVWDU� ODUYDH� H[SRVHG� WR� GLIIHUHQW�FRQFHQWUDWLRQV�RI��15�WR[���SHSWLGH��15�WR[�� SHSWLGH��PJ�PO� ��0RUWDOLW\�����6'�� /HWKDO�WLPH��GD\V���� ����������D� ������ ����������D ������ ����������D ������� ����������E �������� ����������F ��������� ���������F ������0HDQ ��6WDQGDUG�GHYLDWLRQ��1XPEHUV�IROORZHG�E\�WKH�VDPH�ODWWHU�SUHVHQW�QR�VWDWLVWLFDO�GLIIHUHQFHV��'XQFDQ¶V�WHVW��3� d �������
7KH� LQVHFWLFLGDO� DFWLYLW\� RI� WKH� 1�� ULOH\L SHSWLGH�GHVFULEHG� LQ� WKLV� SDSHU� GHPRQVWUDWHG� VLPLODU�WR[LFLW\� WR� WKDW� RI� RWKHU�PHWDEROLWHV� SURGXFHG� E\�HQWRPRSDWKRJHQLF� IXQJL� VXFK� DV� %�� EDVVLDQD��ZKLFK� SURGXFHG� EHDXYHULFLQ� DQG� WKH� HQQLDWLQ�FRPSOH[�� ERWK� RI� ZKLFK� ZHUH� HIIHFWLYH DJDLQVW�&DOOLSKRUD� HU\WKURFHSKDOD� DQG� $HGHV� DHJJ\SWL�ODUYDH��*URYH DQG 3RSOH���������,Q�D�VWXG\�RQ�WKH�HIIHFW�RI�EHDXYHULFLQ�RQ�6SRGRSWHUD�H[LJXD ODUYDH��%RXFLDV�HW�DO� ������� VKRZHG�WKDW�����RI� WUHDWHG�

ODUYDH�H[KLELWHG�WHWDQLF�SDUDO\VLV�ZLWKLQ���KRXUV�RIWUHDWPHQW� DQG�PRUWDOLW\� UDWHV� RI� DERXW� ���� DIWHU���K�� ���� DIWHU� � ��K� DQG� ���� DIWHU� ��K�� 7KH�HQWRPRSDWKRJHQLF� IXQJXV� 0�� DQLVRSOLDH� DOVR�SURGXFHG�WR[LQV��NQRZQ�DV�GHVWUX[LQV��ZKLFK�KDYH�EHHQ�VKRZQ�WR�EH�WR[LF�WR�WKH�ODUYDH�RI� $��DHJ\SWL��*DOOHULD� PHOORQHOOD�� 'HOLD� DQWLTXD�� &HWRQLD�DXUDWD�� 2U\FWHV� UKLQRFHURV�� &KRULVWRQHXUD�IXPLIHUDQD�� 6FKLVWRFHUFD� JUHJDULD�� 3HULSODQHWD�DPHULFDQD� DQG� $HGHV� DOERSLFWXV� �&ULVDQ�� ������
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3RSUDZVNL� HW� DO��� ������ )DUJXHV�� HW� DO ��� ������)DUJXHV� HW� DO�� ������ +X[PDQ� HW� DO ��� ������ .RSHFN\� HW� DO��� ������ -DPHV� HW� DO��� ������%URXVVHDX�HW�DO ���������
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)LJXUH����0RUWDOLW\�RI�WKH�VR\EHDQ�FDWHUSLOODU�$��JHPPDWDOLV DV�D�IXQFWLRQ�RI��SHSWLGH�FRQFHQWUDWLRQ��PJ�PO��
$OWKRXJK� WKH� DQWLPLFURELDO� DQG� LQVHFWLFLGDO�DFWLYLW\� RI� 1�� ULOH\ PHWDEROLWHV� LV� ZHOO�GRFXPHQWHG�� WKH� FKHPLFDO� VWUXFWXUH� DQG�PHFKDQLVP� RI� DFWLRQ� RI� WKHVH� PHWDEROLWHV� DUH� DV�\HW� XQGHILQHG�� 6XFK� PHWDEROLWHV� DUH� LPSRUWDQW�SRWHQWLDO� LQVWUXPHQWV� WR� HQFRXUDJH� WKH� XVH� RI�HQWRPRSDWKRJHQLF�IXQJL�LQ�SHVW�FRQWURO��S URPRWLQJ�DQ� LQWHJUDWHG� DSSURDFK� WR� SHVW� FRQWURO�� 7KHVH�PHWDEROLWHV� FRXOG� EH� XVHG� DV� LQVHFWLFLGHV� RU�DQWLELRWLFV�� ZLWK� VRPH� KDYLQJ� WKH� SRWHQWLDO� IRU�ODUJH�VFDOH� SURGXFWLRQ� IRU� LQVHFW� FRQWURO� LQ� WKH�ILHOG��+RZHYHU��SHUKDSV�WKH�PRVW�LPSRUWDQW�XVH�RI�LQVHFWLFLGDO� PHWDEROLWHV� RI� � HQWRPRSDWKR �JHQLF�IXQJL� LV� LQ� WKH� LQYHVWLJDWLRQ� RI� LQVHFW� PRUWDOLW\�JHQHV� DQG� WKH� XVH� RI� WKLV� NQRZOHGJH� WR� SURGXFH�PRUH� YLUXOHQW� IXQJDO� VWUDLQV�� ,QVHUWLRQ� LQWR� SODQWV�RI� JHQHV� IRU� LQVHFWLFLGDO� PHWDEROLWHV�� JHQHUDWLQJ�SODQWV� OHVV� VXVFHSWLEOH� WR� LQVHFW� DWWDFN�� LV� DQ�LPSRUWDQW�DUHD�IRU�IXWXUH�UHVHDUFK�
$&.12:/('*0(176
7KLV�ZRUN�IRUPHG�SDUW�RI�DQ�0�6F��7KHVLV�SUHVHQWHG�DW�WKH�%LRWHFKQRORJ\�,QVWLWXWH��8QLYHUVLW\�RI�&D[LDV�GR�6XO� �8&6���%UD]LO��:H�ZRXOG� OLNH� WR� WKDQN� WKH�
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