
 

92/80(�����180%(5��� 
�)DOO����� 

(;(&87,9(�+,*+/,*+76 
 
 ([HFXWLYH�RI�6676  -�SDJH�� 
 0HVVDJH�IURP�WKH�(GLWRU  -�SDJH�� 
 &DOO�IRU�6XEPLVVLRQV  -�SDJH�� 
 
  
352)(66,21$/�'(9(/230(17�
23325781,7,(6 
  
 6FLHPDWLFV�����   -�SDJH�� 
 $J�LQ�WKH�&ODVVURRP  -�SDJH�� 
  
$57,&/(6 
  
 )RUHQVLF�6FLHQFH   -�SDJH��� 
 6XPPHU�RI�3,   -�SDJH��� 
 6'6�%LRORJ\���   -�SDJH��� 
�� 6'6�3K\VLFV���   -�SDJH��� 



 

2Q�WKH�&RYHU���7HDFKHUV�GUDZLQJ�WKH�SDWK�RI�PDUEOHV�RQ�VWUHWFK\�IDEULF�WR�KHOS�YLVXDOL]H�HOHFWULF�ILHOGV 



 $&&(/(5$725����� 3DJH�� 
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:HOO� DQRWKHU� \HDU� KDV� VWDUWHG� IRU� P\�
DQG� IRU� ��� \HDUV� LQ� ,¶P� VWLOO� H[FLWHG� WR�
EH�LQ�WKH�FODVVURRP��,�KDYH�VKDUHG�D�ELW�
DERXW�P\�PRVW�UHFHQW�VXPPHU�WULS��7KLV�
WLPH� ,� VSHQW� D� ZHHN� DW� WKH� 3HULPHWHU�
,QVWLWXWH� KHOSLQJ� UXQ� WKHLU� VXPPHU�
(LQVWHLQ� 3OXV� :RUNVKRS�� 7KHUH� DUH� D�
EXQFK� RI� QHZ� UHVRXUFHV� DYDLODEOH� VR�
FKHFN�RXW�WKHLU�ZHEVLWH�WR�SLFN�WKHP�XS�� 
)RU� WKRVH� RI� \RX�ZKR� KDYH� EHHQ� WR� 3,�
EHIRUH� ZH¶UH� WU\LQJ� WR� JHW� DQ� DOXPQL�

HYHQW�VHW�XS�IRU�WKH�SURYLQFH��VR�VWD\�WXQHG�IRU�WKDW� 
 
7KLV� LVVXH� SLFNHG� XS� WKH� WKHPH� RI� 6WXGHQW� 'LUHFWHG� VWXG\� DQG� DV� VXFK� \RX� ZLOO� ILQG� WZR� WKDW� &DUOD�
&RRSHU�KDV�XVHG�LQ�KHU�%LRORJ\�DQG�3K\VLFV�FODVVURRPV��,�ZLOO�DGPLW�,�GRQ¶W�GR�ZHOO�ZLWK�JLYLQJ�XS�WKH�
UHLQV�RI�WKH�FODVV�DQG�OHWWLQJ�WKH�NLGV�H[SORUH�ZKDW�WKH\�ZDQW�WR��0D\EH�WKHVH�6'6¶V�ZLOO�JLYH�PH�VRPH�
LGHDV�RQ�KRZ�,�FDQ�GR�LW�EHWWHU��0D\EH�P\�LQWHUQ�FDQ�VKRZ�PH�VRPH�ZD\V�WR�LQFRUSRUDWH�WKHP�LQWR�P\�
FODVVURRP� 
 
$QRWKHU� H[FLWLQJ�SURVSHFW� WKLV� \HDU� LV� WKH� UHWXUQ�RI�6FLHPDWLFV�� �7KH�6676¶V�SURYLQFLDO� FRQIHUHQFH� LV�
VFKHGXOHG�WR�EH�KHOG�DW�WKH�8�RI�6�RQ�$SULO���WK�DQG�0D\��VW��&RPLQJ�RII�D���\HDU�KLDWXV�ZH�DUH�LWFKLQJ�WR�
JHW�WKLQJV�UROOLQJ�DJDLQ�DQG�VKDUH�VRPH�RI�WKH�JUHDW�WKLQJV�KDSSHQLQJ�LQ�RXU�SURYLQFH��,�ZLOO�EH�VKDULQJ�
VRPH� RI� WKH� QHZ� 3HULPHWHU� UHVRXUFHV�� EXW� ZH� ZLOO� QHHG� PRUH� WKDW� MXVW� PH� WR� PDNH� D� VXFFHVVIXO�
FRQIHUHQFH�� ,I� \RX¶G� OLNH� WR�VKDUH�VRPHWKLQJ�\RX¶UH�GRLQJ� LQ�\RXU�FODVVURRP�GURS�PH�D� OLQH�XVLQJ� WKH�
IRUP�RQ�SDJH�����7KH�PRUH�EHVW�SUDFWLFH�IURP�RXU�6DVNDWFKHZDQ�FODVVURRP�ZH�FDQ�VKRZ�WKH�EHWWHU�ZH�
ZLOO� DOO� JHW� DQG� WKDW� FDQ¶W� KXUW� RXU�
VWXGHQWV�DW�DOO� 
 
,I� \RX� GRQ¶W� IHHO� OLNH� SUHVHQWLQJ� WR� DQ�
DXGLHQFH�EXW�ZRXOG�EH�ZLOOLQJ�WR�VKDUH�
WKH� JUHDW� WKLQJV� \RX¶UH� GRLQJ�ZLWK� RXU�
UHDGHUV�VHQG�PQH�D�PHVVDJH�DQG�,¶OO�JHW�
\RX�LQWR�D�IXWXUH�LVVXH��+DSS\�UHDGLQJ� 
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WKH�(GLWRU 
 
 
 
3DWULFN�$��.RVVPDQQ 
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&$//�)25�68%0,66,216 
:RXOG�\RX�OLNH�WR�VKDUH�\RXU�LGHDV�ZLWK�RWKHU�WHDFKHUV"�:RXOG�\RX�DOORZ�RWKHUV�WR�EHQHILW�IURP�
\RXU�H[SHUWLVH"�3HUKDSV�\RX�KDYH�D�FRQFHUQ�DERXW�VFLHQFH�HGXFDWLRQ�LQ�6DVNDWFKHZDQ�WRGD\��:H�
DUH� DOZD\V� ORRNLQJ� IRU� DUWLFOHV� DQG� WHDFKHU� GHPRV�FODVVURRP� DFWLYLWLHV� WR� SULQW� LQ� RXU� MRXUQDO��
<RX� FDQ� VHQG� \RXU� DUWLFOHV� WR� XV� LQ� D� YDULHW\� RI� ZD\V�� E\� HPDLO� �SUHIHUDEO\� 06� :25'�
DWWDFKPHQW� RU� SODLQ� 7(;7�� WR� DFFHOHUDWRUVDVN#JPDLO�FRP�� )$;� ����-������� RU� UHJXODU� PDLO�
�3�2��%R[�����%DOJRQLH�6.��6�*��(��� 
 
$Q\�SKRWRJUDSKV�WKDW�\RX�ZLVK�WR�HQFORVH�ZRXOG�EH�JUHDW��7KH\�QHHG�WR�EH�PDLOHG�WR�WKH�HGLWRU�
E\� VQDLO� PDLO�� RU� DQ� RULJLQDO�� QRW� VFDQQHG�� GLJLWDO� SKRWRJUDSK� FDQ� EH� HPDLOHG� DORQJ� ZLWK� WKH�
DUWLFOH�� � ,I� \RX� DUH� HPDLOLQJ� LQ� DQ� DUWLFOH� DQG�RU� SKRWRJUDSK�� SOHDVH� HPDLO� LW� WR��
DFFHOHUDWRUVDVN#JPDLO�FRP�DW�\RXU�FRQYHQLHQFH� 

7KHPHV�IRU�)XWXUH�,VVXHV� 
 
 ,VVXH  7KHPH      6XEPLVVLRQ�   
           'HDGOLQH 
 :LQWHU         -DQ���������� 
 
 6SULQJ         0D\���������� 
 

 ,I�\RX�KDYH�D�VXJJHVWLRQ�IRU�D�IXWXUH�WKHPH�SOHDVH�FRQWDFW� 
 DFFHOHUDWRUVDVN#JPDLO�FRP� 
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&RPSHWH�LQ�WKH�)DOO������6WXGHQW�$FWLRQ�RQ�
&DQDGLDQ�:DWHU�$WWLWXGHV�&RPSHWLWLRQ� 

 
7KDQNV�WR�IXQGLQJ�IURP�7KH�:��*DUILHOG�:HVWRQ�)RXQGDWLRQ�DQG�5%&��ZH�DUH�KROGLQJ�D�
)DOO������6WXGHQW�$FWLRQ�RQ�&DQDGLDQ�:DWHU�$WWLWXGHV�&RPSHWLWLRQ� 
7KLV�FRPSHWLWLRQ�LV�RSHQ�WR�DOO�VWXGHQWV��LQ�NLQGHUJDUWHQ�WR�JUDGH�����LQ�&DQDGD��6WXGHQWV�
ZLOO�LQYHVWLJDWH�ZDWHU�LVVXHV�LQ�WKHLU�FRPPXQLW\�DUHD��7KH�FRPSHWLWLRQ�ZLOO�LQYROYH�
VWXGHQWV�VXUYH\LQJ�WKHLU�FRPPXQLW\�WR�JHW�DQ�XQGHUVWDQGLQJ�RI�NQRZOHGJH�DQG�DWWLWXGHV�
RQ�D�WRSLF�RI�WKHLU�FKRLFH�DQG�SUHVHQWLQJ�WKHLU�ILQGLQJV�LQ�D�UHSRUW��7KH�JUDQG�SUL]H�ZLOO�EH�
IRU�WKH�WRS�VFKRRO�LQ�&DQDGD��LW�LV�YDOXHG�DW��������DQG�LQFOXGHV�D�ZDWHU�ERWWOH�ILOOLQJ�
VWDWLRQ��D�FRPPHPRUDWLYH�SODTXH��DQG�SRVVLEO\�VRPH�UHXVDEOH�ZDWHU�ERWWOHV�DQG�RU�ZDWHU�
WHVWLQJ�NLWV��7KHUH�ZLOO�DOVR�EH�D�SUL]H�SDFNDJH�IRU�WKH�WRS�VFKRRO�LQ�6DVNDWFKHZDQ��LW�LV�
YDOXHG�DW��������DQG�LQFOXGHV�D�ZDWHU�ERWWOH�ILOOLQJ�VWDWLRQ�DQG�D�FRPPHPRUDWLYH�SODTXH��
�1RWH��,I�WKH�WRS�VFKRRO�LQ�&DQDGD�LV�ORFDWHG�LQ�6DVNDWFKHZDQ�WKHQ�WKH�VHFRQG�SODFH�
VFKRRO�LQ�6DVNDWFKHZDQ�ZLOO�ZLQ�WKH�SUL]H�SDFNDJH�YDOXHG�DW��������� 
 
:H�ZLOO�KROG�ZHELQDUV�WKDW�ZLOO�H[SODLQ�HYHU\�VWHS�RI�WKH�SURMHFW��:H�ZLOO�EH�WKHUH�WR�
VXSSRUW�WKH�WHDFKHUV�DQG�WKHLU�VWXGHQWV�HYHU\�VWHS�RI�WKH�ZD\��:H�ZLOO�DOZD\V�EH�DYDLODEOH�
WR�DQVZHU�TXHVWLRQV��KHOS�ZLWK�WHFK�LVVXHV��RU�MXVW�WR�GLVFXVV�LGHDV� 
 
%\�MRLQLQJ�XV�LQ�FKDQJLQJ�DWWLWXGHV�RQ�ZDWHU�LVVXHV�IDFLQJ�&DQDGLDQ�UHVLGHQWV��\RXU�
VWXGHQWV�QRW�RQO\�ZLOO�KDYH�D�FKDQFH�WR�ZLQ�DQ�DPD]LQJ�ZDWHU�WKHPHG�SUL]H�SDFNDJH�EXW�
ZLOO�DOVR�EH�SURDFWLYH�LQ�SRVLWLYH�FKDQJH�LQ�WKHLU�FRPPXQLW\�DQG�HQYLURQPHQW� 
 
9LVLW�ZZZ�VDIHZDWHU�RUJ�VWXGHQW-DFWLRQ-FRPSHWLWLRQ�WR�UHJLVWHU�WRGD\� 
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2YHU� WKH� FRXUVH� RI� IRXU� PRQWKV� �)HEUXDU\� WR� 0D\�
������� VHYHUDO� VFKRRO� GLYLVLRQV� ZRUNHG�
FROODERUDWLYHO\� WR� ZULWH� DQG� FUHDWH� FXUUHQW� )RUHQVLF�
6FLHQFH� ��/� DQG� ��/� FXUULFXOD�� � 7KH� UHVXOW� RI� WKH�
FROODERUDWLRQ� ZDV� WZR� LQFUHGLEOH� FRXUVHV�� � 7KH�
FRQWHQW�ZDV�WKHQ�UHYLHZHG�E\�WKH�IRUPHU�PDQDJHU�RI�
WKH�5&03�)RUHQVLFV�/DE�� WR� HQVXUH� WKDW� HYHU\WKLQJ�
LQ� ERWK� FRXUVHV� UHIOHFWHG� FXUUHQW� IRUHQVLF� SUDFWLFHV��
$V�D�UHVXOW��6DVNDWFKHZDQ�KLJK�VFKRRO�VWXGHQWV�QRZ�
KDYH� WKH� RSSRUWXQLW\� WR� WDNH� WKHVH� VFLHQFH� EDVHG�
HOHFWLYHV��� 
 
)RUHQVLF� 6FLHQFH� ��� LV� DQ� LQWURGXFWLRQ� WR� WKH� ILHOG��
ZLWK� DQ� HPSKDVLV� RQ� SURFHGXUDO� VFLHQFH�� 7RSLFV�
FRYHUHG� LQ� )RUHQVLF� 6FLHQFH� ��/� LQFOXGH� WUDFH�
HYLGHQFH� �LQFOXGLQJ� JXQVKRW� UHVLGXH�� ILEHU�� DQG�
EORRG��� LPSUHVVLRQ� HYLGHQFH� �LQFOXGLQJ� ILQJHUSULQWV��
IRRWSULQWV� DQG� ELWH� PDUNV��� DUVRQ� DQG� H[SORVLYHV��
GRFXPHQW� DQDO\VLV�� FULPLQDO� SURILOLQJ�� D� VWXGHQW�
GLUHFWHG� VWXG\� DQG� FDUHHU� H[SORUDWLRQ�� )RUHQVLF�
6FLHQFH� ��/� IRFXVHV� PRUH� RQ� IRUHQVLF� VFLHQFH�
FRQWHQW�� FRYHULQJ� WRSLFV� VXFK� DV� '1$�� ILUHDUP� DQG�
WRRO� PDUN� LPSUHVVLRQ� HYLGHQFH�� FDXVH� RI� GHDWK��
HQWRPRORJ\� DQG� DQWKURSRORJ\�� DQG� FRPSXWHU�
IRUHQVLFV��7KHUH�DUH�D�WRQ�RI�JUHDW�UHVRXUFHV�RXW�WKHUH�
WR� VXSSRUW� WHDFKLQJ� IRUHQVLF� VFLHQFH� WR� KLJK� VFKRRO�
VWXGHQWV�� KHUH� DUH� D� FRXSOH� WR�JHW�\RX� VWDUWHG� �PRUH�
FDQ� EH� IRXQG� LQ� WKH� FXUULFXOXP� GRFXPHQWV�
WKHPVHOYHV��� 
 
)RUHQVLF�6FLHQFH�3RGFDVWV��KWWSV���SOD\�JRRJOH�FRP�
PXVLF�OLVWHQ��SV�,�\]Z]�LSK]�\\GKKIW\VIXT�X�� 
 
7KH�)RUHQVLF�7HDFKHU�0DJD]LQH��KWWS���
ZZZ�WKHIRUHQVLFWHDFKHU�FRP�+RPH�KWPO� 
 
$OO�<RX�(YHU�:DQWHG�7R�.QRZ�$ERXW�)RUHQVLF�
6FLHQFH�,Q�&DQDGD�%XW�'LGQ¶W�.QRZ�:KR�7R�$VN���
KWWSV���ZZZ�FVIV�FD�ZS-FRQWHQW�XSORDGV���������
)RUHQVLF-6FLHQFH-&DUHHU-%RRNOHW-*6$-����-�QG-
(GLWLRQ-�-LORYHSGI-FRPSUHVVHG�SGI� 

 

,I�\RX�KDYH�LQWHUHVWHG�VWXGHQWV��WZR�VFKRRO�GLYLVLRQV�
RIIHU�)RUHQVLF�6FLHQFH���/�RQOLQH��6XQ�:HVW�6FKRRO�

'LYLVLRQ� DQG� +RUL]RQ� 6FKRRO� 'LYLVLRQ��
DQG�+RUL]RQ�DOVR� RIIHUV�)RUHQVLF�6FLHQFH�
��/��&KHFN�RXW�WKHLU�ZHEVLWHV�LI�\RX�ZDQW�
PRUH�LQIRUPDWLRQ�� 
 
+RUL]RQ�'LVWDQFH�(GXFDWLRQ�6FKRRO��

KWWSV���GLVWDQFHHG�KRUL]RQVG�FD�&RXUVHV � 

6XQ�:HVW�'LVWDQFH�/HDUQLQJ�&HQWHU��KWWSV���
VXQZHVWGOF�FD� 

,I� \RX� DUH� LQWHUHVWHG� LQ� WHDFKLQJ� HLWKHU� FRXUVH� LQ�
\RXU� VFKRRO�� \RX� FDQ� UHTXHVW� WKDW� \RXU� VFKRRO�
GLYLVLRQ� DGRSW� WKH� FXUUHQW� FXUULFXOD� �/RFDOO\� 'HYHORSHG�
&RXUVHV�RU�/'&¶V��� 

)RUHQVLF�6FLHQFH� 
 
 
%\��0DUN�(GPRQGV�	�$P\�-DPLHVRQ 
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-XO\�IRXQG�PH�EDFN�LQ�:DWHUORR�DW�RQH�RI�WKH�SODFHV�,�
ORYH�WR�YLVLW�PRVW��7KH�3HULPHWHU�,QVWLWXWH¶V�(LQVWHLQ�
3OXV� ZRUNVKRS� KDV� DOZD\V� EHHQ� RQH� RI� WKH� EHVW�
ZHHNV�RI�SK\VLFV�SURIHVVLRQDO�GHYHORSPHQW�DYDLODEOH��
7KLV�\HDU�,�ZDV�DVNHG�WR�EH�D�IDFLOLWDWRU�DQG�ZRUNHG�
ZLWK� VRPH� JUHDW� SK\VLFV� HGXFDWRUV� IURP� DFURVV�
&DQDGD� DQG� WKH� 8QLWHG� .LQJGRP�� )RU� PRQWKV� ZH�
SODQQHG�WKH�VHVVLRQV�SDUWLFLSDQWV�
ZRXOG� WDNH�SDUW� LQ� DQG�RQFH�ZH�
JRW� WR� :DWHUORR� ZH� IUDQWLFDOO\�
UDQ� DERXW� DPDVVLQJ� WKH�
HTXLSPHQW�ZH�IHOW�ZH�QHHGHG� WR�
VKRZ� RII� ZKDW� 3,� KDV� SXW�
WRJHWKHU�IRU�WHDFKHUV� 
 
2XU�ILUVW�GD\�ZDV�LQWHQVH�IRU�WKH�
WHDFKHUV� WR� JHW� WR� NQRZ� HDFK�
RWKHU� DQG� WR� UH-HYDOXDWH� KRZ�
WKH\� WHDFK� VFLHQFH� DQG� KRZ�
VWXGHQWV� OHDUQ�� ,¶P� QRW� RQH� WR�
KDYH�SHRSOH�MXVW�VLW�DQG�OLVWHQ�VR�
P\� ILUVW� MRE� ZDV� UXQQLQJ� WKH�
JURXSV� WKURXJK� D� WDEOHDX[�
DFWLYLW\��(DFK�JURXS�ZDV�JLYHQ�D�
3K\VLFV� /DZ� DQG� D� SURS� WKDW� WKH\� KDG� WR� XVH� WR�
GHPRQVWUHDWH� WKH� ODZ�ZKLOH� ZH� WULHG� WR� JXHVV� ZKDW�
ODZ� WKH\� ZHUH� VKRZLQJ�� 3HRSOH� VWUHWFKHG� WKHLU�
FUHDWLYLW\� DQG� WKHLU� OHJV� WR� ZRUN� WRJHWKHU�� 1HZ�
JURXSV� ZHUH� IRUPHG� DQG�
SDUWLFLSDQWV� ZHQW� WKURXJK� D�
VHULHV� RI� REVHUYDWLRQ� DFWLYLWLHV��
%\� SXWWLQJ� WHDFKHUV� LQ� WKH�
VWXGHQW¶V� VHDWV� WKH\� JRW� WR�
H[SHULHQFH� KRZ� VWXGHQWV� PDNH�
REVHUYDWLRQV� DQG� KRZ� WKRVH�
REVHUYDWLRQV� OHDG� WKHP� WR�
LQIHUHQFHV�� 2QH� RI� WKH�
REVHUYDWLRQ� DFWLYLWLHV� LQYROYHG�
ORRNLQJ� DW� D� FXEH� ZLWK� QDPHV�
ZULWWHQ� RQ� WKH� VLGHV�� %\�
HYDOXDWLQJ� WKH� QDPHV�� WKHLU�
SRVLWLRQV�� DQG� VRPH� QXPEHUV�
ZULWWHQ� RQ� WKH� VLGHV� WKH� JURXSV�
KDG� WR� SUHGLFW� ZKDW� ZDV� RQ� WKH�
XQVHHQ� VLGH� RI� WKH� FXEH�� 7KLV�

DFWLYLW\� EHFDPH� P\� ILUVW� GD\� RI� FODVV�
DFWLYLW\� WKLV�\HDU��0\� VWXGHQWV� VHHPHG� WR�
HQMR\� LW� DV� PXFK� DV� WKH� WHDFKHUV� DW� WKH�
ZRUNVKRS�GLG� 
 
2YHU� WKH� QH[W� �� GD\V� DOO� SDUWLFLSDQWV�

ZRUNHG�WKURXJK�PDQ\�RI�WKH�UHVRXUFHV�3,�KDV�EHHQ�
GHYHORSLQJ� IRU� WKH� ODVW� ��� \HDUV�� 2OG� IDPLOLDU�
DFWLYLWLHV� OLNH� WKH� EODFN� ER[� DQG� WKH� FKDOOHQJH� RI�
TXDQWXP� UHDOLW\� KDG� WHDFKHUV� ORRNLQJ� DW� UHVRXUFHV�
PHDQW� WR�PDNH�PRGHUQ� SK\VLFV�PRUH� DFFHVVLEOH� WR�
KLJK� VFKRRO� VWXGHQWV�� 7KH� SDUWLFLSDQWV� ZRUNHG�
WKURXJK�PDQ\� RI� WKHVH� DFWLYLWLHV� LQ� JURXSV� RI� IRXU�
DQG� ZHUH� HQFRXUDJHG� WR� WU\� WKHP� RXW� IURP� D�
VWXGHQW¶V�SHUVSHFWLYH��EXW� WR�DOVR�TXHVWLRQ�KRZ� WKH�

DFWLYLW\� FRXOG� ILW� LQWR� WKHLU�
FXUULFXOXP� EDFN� KRPH��
2QH�RI�WKH�ROGHU�DFWLYLWLHV�,�
ZDV�YHU\�H[FLWHG�DERXW�ZDV�
WKH� 3ODQFN¶V� &RQVWDQW� ODE��
0DQ\�ZLOO�UHPHPEHU�ZKHQ�
WKLV� ODE� ILUVW� FDPH�RXW� DQG�
KRZ� VWXGHQWV� ZRXOG� EXLOG�
WKH� FLUFXLW� WR� WHVW� ZKHQ�
/('¶V�ZRXOG�OLJKW�XS��2QH�
RI� WKH� ELJJHVW� SUREOHPV�
ZLWK� WKLV� DFWLYLW\� KDV�
DOZD\V� EHHQ� WKH� IDFW� WKDW�
RIWHQ� ZKHQ� VWXGHQWV� EXLOG�
WKH� FLUFXLWV� WKH\� EXUQ� RXW�
WKH� SRWHQWLRPHWHU�� 7KH�

VROXWLRQ� WR� WKLV� LVVXH� ZDV� WR� UHSODFH� PXFK� RI� WKH�
FLUFXLW�ZLWK�3OD\�'RK��7KH�3OD\�'RK�LV�FRQGXFWLYH�
VR� ZLOO� FDUU\� D� FXUUHQW� DQG� WKH� OHQJWK� RI� PDWHULDO�
XVHG� FKDQJHV� WKH� YROWDJH�� 7KLV� VHW-XS� PDGH� IRU�
HDVLHU�WR�EXLOG�FLUFXLWV�DQG�TXLFNHU�GDWD�IRU�XVH� 

 
7KH�3HULPHWHU�,QVWLWXWH�KDV�
EHHQ� EXV\� RYHU� WKH� ODVW�
\HDU�GHYHORSLQJ�VRPH�QHZ�
UHVRXUFHV�� 7KHUH� LV� QRZ� D�
*UDGH� ��� UHVRXUFH� RQ�
&OLPDWH� FKDQJH� WKDW�
H[DPLQHV� WKH� GDWD�
VFLHQWLVWV� KDYH� DPDVVHG�
RYHU� WKH� \HDUV� WR� VXSSRUW�
WKH� LGHD� WKDW� FOLPDWH�
FKDQJH� LV� KDSSHQLQJ� DQG�
KXPDQV�QHHG�WR�DFW�QRZ�WR�
WU\� WR� VWRS� LW�� $�*UDGH� ���
UHVRXUFH� KDV� DOVR� EHHQ�
FUHDWHG�WR�DOORZ�VWXGHQWV�WR�

EXLOG� D� EHWWHU� XQGHUVWDQGLQJ� � RI� (QHUJ\� WUDQVIHU��

6XPPHU�DW�3L 
 
 
%\��3DWULFN�$��.RVVPDQQ 
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7KH�XVH�RI�/2/�JUDSKV�KDYH�VWXGHQWV�HYDOXDWH�ZKDW�
IRUPV� RI� HQHUJ\� DUH� SUHVHQW� DW�
WKH� VWDUW�� ZKDW� HQHUJLHV� DUH� LQ�
WKH�V\VWHP�EHLQJ�HYDOXDWHG��DQG�
ZKDW� HQHUJ\� IRUPV� DUH� SUHVHQW�
DW� WKH� HQG�� 7KH� SURFHVV� DOORZV�
VWXGHQWV� WR�FUHDWH� WKH�HTXDWLRQV�
WKH\�ZLOO�EH�XVLQJ��ZKHWKHU�WKDW�
EH� :RUN�(QHUJ\� HTXDWLRQV� RU�
3RWHQWLDO�.LQHWLF� (QHUJ\�
HTXDWLRQV�� 7KH� V\VWHP� LV� PRUH�
WLPH� FRQVXPLQJ� WKDQ� MXVW�
KDYLQJ�VWXGHQWV�FKRRVH�HTXDWLRQ�
DQG� SOXJ� WKHLU� LQIRUPDWLRQ�� EXW�
WKHUH� LV� GDWD� WKDW� VKRZV� WKH�
SURFHVV� OHDGV� WR� D� EHWWHU�
IRXQGDWLRQDO� XQGHUVWDQGLQJ� RI�
WKH� SURFHVVHV� LQYROYHG� LQ� HQHUJ\� WUDQVIHUV�� ,� ZLOO�
DGPLW�,�DP�VWLOO�OHDUQLQJ�KRZ�WR�XVH�WKLV�UHVRXUFH�DQG�
WU\LQJ�WR�VHH�KRZ�EHVW�WR�ILW�LW�LQWR�P\�WHDFKLQJ� 
 
2QH� RI� WKH� UHVRXUFHV� ,� DP�PRVW� H[FLWHG� RYHU� LV� WKH�
YHU\�QHZ�UHVRXUFH�RQ�ILHOGV��7KLV�UHVRXUFH�ZDV�EHLQJ�
SLORWHG�DW�WKH�ZRUNVKRS��EXW�LV�QRZ�DYDLODEOH�RQ�3,¶V�
ZHEVLWH�� 7KH� UHVRXUFH� SUHVHQWV� VRPH� DFWLYLWLHV� WR�
DOORZ� VWXGHQWV� WR� H[SORUH� KRZ� ILHOGV� ZRUN�� )URP�
JUDYLWDWLRQDO� ILHOGV� WR� HOHFWULF� ILHOGV� WR� PDJQHWLF�
ILHOGV�� � DOO� DUHDV� RI� ILHOG� UHVHDUFK� DUH� H[SORUHG��
9LVXDOL]LQJ� KRZ� WKH� HOHFWULF� ILHOGV� LQWHUDFW� LV� DQ�
LPSRUWDQW�FRQFHSW�LQ�3K\VLFV� WKDW� LV�KDUG� WR�SUHVHQW��
3,� KDV� FUHDWHG� DQ� DFWLYLW\� WKDW� GUDZV� DUURZV� RQ�
VWUHWFKHG�IDEULF�WR�VKRZ�ILHOGV�OHDGLQJ�IURP�SRVLWLYH�
WR� QHJDWLYH� FKDUJHV�� 7KH� DFWLYLW\� ,� DP� PRUH�
LPSUHVVHG�ZLWK�LQ�WKLV�UHVRXUFH�LV�WKH�RQH�H[SODLQLQJ�
DXURUD��7KLV� LV�D�FRQFHSW� ,�KDYH�DYRLGHG� LQ� WKH�SDVW��

EXW�WKH�DFWLYLW\�ZKLFK�KDV�VWXGHQWV�ZUDSSLQJ�ULEERQ�
DURXQG�WXEHV�DQG�FRQHV��DOORZV�
VWXGHQWV� WR� YLVXDOL]H� KRZ�
SDUWLFOHV� PRYH� LQ� RXU�
DWPRVSKHUH� DQG� P\� WKH\�
SURGXFH� OLJKW�� 7KH� UHDOO\� QLFH�
SDUW� RI� WKH� DFWLYLW\� LV� WKDW� LW� LV�
SUHIDFHG� E\� D� YLGHR� RI� D� &UHH�
HOGHU�VKDULQJ�WKH�LPSRUWDQFH�RI�
DXURUD� WR� LQGLJHQRXV� FXOWXUH��
:LWK� WKH� QHHG� WR� LQFRUSRUDWH�
PRUH� LQGLJHQRXV� FRQWHQW� LQ�
SK\VLFV� WKLV� LV� DQ� HVSHFLDOO\�
ZHOFRPH�UHVRXUFH� 
 
1RW� DOO� RI� WKH�ZHHN¶V� DFWLYLWLHV�
ZHUH�ZRUNVKRSV��:H�DOVR�JRW�WR�

H[SHULHQFH�VRPH�SUHVHQWDWLRQV�IURP�VSHFLDO�JXHVWV��
7DQLVKD� %DVVDQ� VKDUHG� WKH� URDG� VKH� WRRN� WKURXJK�
+LJK� 6FKRRO� WR� OHDUQ� KRZ� WR� SURJUDP� TXDQWXP�
FRPSXWHUV��7KLV�ZDV�D�UHDOO\�LPSUHVVLYH�IHDW�DV�VKH�
LV�PRVWO\�VHOI�WDXJKW��0DULQD�&RUWHV�VKDUHG�ZLWK�XV�
KRZ� VKH� LV� ORRNLQJ� DW� WLPH� LQ� D� QHZ�PDQQHU�� +HU�
JURXQG� EUHDNLQJ�� DQG� DZDUG� ZLQQLQJ� UHVHDUFK� LV�
FKDQJLQJ� KRZ� SK\VLFV� ORRNV� DW� WLPH� LQ� WKH� HDUO\�
VWDJHV� RI� WKH� XQLYHUVH�� 7KH� ODVW� JXHVW� ZDV� $YHU\�
%URGHULFN�ZKR�VSRNH�WR�DERXW�WKH�ILUVW�SLFWXUH�RI�D�
EODFN� KROH� DQG� ZKDW� WKDW� PHDQW� IRU� VFLHQFH�� 7KLV�
VHVVLRQ�ZDV�DPD]LQJ�DQG�IXOO�RI�LPDJHU\�WKDW�EOHZ�
P\�PLQG� 
 
0\�WULS�WR�:DWHUORR�ZDV�D�IXQ�WLPH�DV�LW�DOZD\V�LV��
.HHS� FKHFNLQJ� WKH� 3HULHPWHU� ZHEVLWH� IRU� QH[W�
\HDU¶V�LQYLWH��,W¶V�ZRUWK�WKH�WULS����� 
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6FLHPDWLFV������LV�D�SURYLQFLDO�FRQIHUHQFH�IRU�6FLHQFH�DQG�0DWKHPDWLFV�WHDFKHUV�IURP�.LQGHUJDUWHQ�WR�
*UDGH����� � ,W� LV�KRVWHG�E\� WKH�6DVNDWFKHZDQ�6FLHQFH�7HDFKHUV¶�6RFLHW\��$V�KDV�EHHQ� WKH� ORQJVWDQGLQJ�
WUDGLWLRQ�RI�6FLHPDWLFV��WKLV�FRQIHUHQFH�ZLOO�LQFOXGH�TXDOLW\�VHVVLRQV�LQ�PDWK�DQG�VFLHQFH� 
 
'R�\RX�KDYH�VRPH�LQWHUHVWLQJ�LGHDV�RU�VWUDWHJLHV�WKDW�\RX�ZRXOG�OLNH�WR�VKDUH�ZLWK�\RXU�FROOHDJXHV"��:H�
ZRXOG�OLNH�WR�LQYLWH�\RX�WR�VXEPLW�D�VHVVLRQ�SURSRVDO�IRU�6FLHPDWLFV��������7KH�FRQIHUHQFH�ZLOO�EH�KHOG�
LQ�6DVNDWRRQ�DW�WKH�8QLYHUVLW\�RI�6DVNDWFKHZDQ�RQ�$SULO���WK�DQG�0D\��VW���� 
 
:H�EHOLHYH�WKDW�6FLHPDWLFV������ZLOO�EH�DQ�H[FLWLQJ�WLPH�ZKHQ�6FLHQFH�DQG�0DWKHPDWLFV�WHDFKHUV�ZLOO�
OHDUQ� QHZ� WHFKQLTXHV�� LGHDV� DQG� VWUDWHJLHV� WKDW� WKH\� FDQ� XVH� ZLWK� WKHLU� VWXGHQWV�� � ,W� LV� RQO\� ZLWK� WKH�
DVVLVWDQFH�RI�LQGLYLGXDOV�OLNH�\RX�WKDW�WKLV�ZLOO�EHFRPH�D�UHDOLW\��:H�LQYLWH�\RX�WR�FRQVLGHU�D�SURSRVDO�IRU�
D�RQH�KRXU�ZRUNVKRS�RU�SUHVHQWDWLRQ��(YHU\ERG\�KDV�WKHLU�DUHD�V��RI�H[SHUWLVH��7KH�PRUH�ZH�VKDUH�WKLV�
H[SHUWLVH��WKH�EHWWHU�WKH�RXWFRPH�IRU�RXU�VWXGHQWV� 
 
$OWKRXJK� 6FLHPDWLFV� ����� LV� QRW� DEOH� WR� FRYHU� DQ\� RI� \RXU� H[SHQVHV�� \RX� ZLOO� EH� HQWLWOHG� WR� D�
FRPSOLPHQWDU\�FRQIHUHQFH�UHJLVWUDWLRQ��ZKLFK�LWVHOI�LQFOXGHV�D�WZR-\HDU�PHPEHUVKLS�ZLWK�WKH�6676����,I�
\RX�SODQ�WR�EH�MRLQHG�E\�D�FROOHDJXH��WKH�FRPPLWWHH�LV�RQO\�DEOH�WR�RIIHU�RQH�FRPSOLPHQWDU\�UHJLVWUDWLRQ���
3OHDVH�FRPSOHWH�WKH�IRUP�DQG�UHWXUQ�LW�DV�VRRQ�DV�SRVVLEOH� 
 
2Q�D�FORVLQJ�QRWH��ZH�NQRZ�WKDW�\RXU�SDUWLFLSDWLRQ�LQ�RXU�FRQIHUHQFH�ZLOO�FRQWULEXWH�WR�WKH�SURIHVVLRQDO�
GHYHORSPHQW�RI�6FLHQFH�DQG�0DWKHPDWLFV�WHDFKHUV�LQ�6DVNDWFKHZDQ�DQG�ZH�KRSH�WKDW�ZH�ZLOO�VHH�\RX�LQ�
6DVNDWRRQ� DW� WKH� HQG� RI� $SULO� ������ ,I� \RX� KDYH� DQ\� TXHVWLRQV� SOHDVH� FRQWDFW� RQH� RI� RXU� FRPPLWWHH�
PHPEHUV� 

 
 

6FLHPDWLFV�&RPPLWWHH�0HPEHUV�IURP�6676� 
 

   �/LQGVD\�6KDZ       0DUN�(GPRQGV 
���   ��VKDZO#VWI�VN�FD��     ���������������������PDUN�HGPRQGV#SYVG�FD� � 
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6FLHPDWLFV����� 
&$//�)25�63($.(56 

7KH�6DVNDWFKHZDQ�6FLHQFH�7HDFKHUV�6RFLHW\�LV�SURXG�WR�KRVW�6FLHPDWLFV������DW�WKH�8�RI�6�LQ�6DVNDWRRQ��7KH�FRQIHUHQFH�
LV�VFKHGXOHG�IRU�$SU���WK�WR�0D\��VW�������� 
 
:H�LQYLWH�\RX�WR�VXEPLW�D�SURSRVDO�IRU�D�VHVVLRQ�DW�WKLV�FRQIHUHQFH��:H�ZRXOG�ORYH�WR�VHH�D�ORW�RI�VHVVLRQV�IHDWXULQJ�FODVV�
URRP�WHDFKHUV¶�LGHDV�IRU�WHDFKLQJ�PDWKHPDWLFV�DQG�VFLHQFH� 
 
�,I�\RX�KDYH�DQ�LGHD�WKDW�\RX�ZRXOG�OLNH�WR�VKDUH��SOHDVH�FRPSOHWH�WKH�IROORZLQJ�IRUP�DQG�UHWXUQ�LW�E\�PDLO�RU�ID[�
RU�HPDLO��WR��3DWULFN�$��.RVVPDQQ��F�R�*UHHQDOO�+LJK�6FKRRO��%R[�����%DOJRQLH��6.�6�*��(���ID[�����������-�����
3DWULFN�NRVVPDQQ#SYVG�FD 

 
6&,(0$7,&6����� 

63($.(5�352326$/ 
 

1DPH�  
 
$GGUHVV�  
 
3RVWDO�&RGH�  3KRQH�  �Z�  �K� 
 
)D[�  (PDLO�DGGUHVV�   

 
7LWOH�RI�3URSRVHG�6HVVLRQ�   
 
7\SH�RI�6HVVLRQ� 
 
������������������:RUNVKRS�����PLQ��KDQGV-RQ�VHVVLRQ�    
 3UHVHQWDWLRQ�����PLQ��WDON�WR�D�ODUJH�DXGLHQFH��LQFOXGLQJ�WLPH�IRU�TXHVWLRQV�   
  
2XWOLQH�RI�3URSRVHG�6HVVLRQ��$�EU LHI�LQWHUHVWLQJ�GHVFU LSWLRQ�RI�WKH�VHVVLRQ��DV�\RX�ZRXOG�OLNH�LW�WR�DSSHDU �
LQ�WKH�SURJUDP� 

 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
 
$XGLHQFH� (OHPHQWDU\   0LGGOH�<HDUV�   6HFRQGDU\   *HQHUDO   
 
3OHDVH�QRWH�WKDW�DOWKRXJK�6FLHPDWLFV�������LV�QRW�DEOH�WR�FRYHU�VSHDNHUV¶�H[SHQVHV��ZH�GR�RIIHU�\RX�D�IUHH�FRQIHUHQFH�UHJLVWUDWLRQ��$OO�

LQIRUPDWLRQ�JLYHQ�ZLOO�EH�XVHG�LQ�D�GDWD�EDQN�IRU�WKH�QH[W�6FLHPDWLFV�SODQQLQJ�FRPPLWWHH� 

 
 
 
 
 
(TXLSPHQW�QHHGHG�� 
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6DVNDWFKHZDQ�6FLHQFH�7HDFKHUV¶�VRFLHW\ 
$SSOLFDWLRQ�IRU�0HPEHUVKLS 

7KH� IROORZLQJ� LQIRUPDWLRQ� LV� UHTXLUHG� WR� UHJLVWHU� IRU� VSHFLDO� VXEMHFW� FRXQFLOV��7KH� LQIRUPDWLRQ�ZLOO� EH�
XVHG� WR� FRQWDFW� PHPEHUV� IRU� UHQHZDO� DQG� PHPEHUVKLS� GULYH� SXUSRVHV�� WR� VHQG� RXW� MRXUQDOV� RU�
QHZVOHWWHUV��DQG�WR�IRUZDUG�FRQIHUHQFH�DQG�SURIHVVLRQDO�GHYHORSPHQW�RSSRUWXQLWLHV�LQIRUPDWLRQ�� �1RQH�
RI�WKH�LQIRUPDWLRQ�ZLOO�EH�VROG�RU�VKDUHG�ZLWK�WKLUG�SDUWLHV���%\�VLJQLQJ�EHORZ��\RX�DXWKRUL]H�WKH�6676�WR�
NHHS�\RXU�PHPEHUVKLS�LQIRUPDWLRQ�LQ�D�SULYDWH�GDWDEDVH�IRU�WKH�GXUDWLRQ�RI�\RXU�PHPEHUVKLS�SOXV�WZR�
\HDUV� 
 

3OHDVH�VHQG�FRPSOHWH�IRUP�WR� 
6676 

����&ROGZHOO�5G 
5HJLQD�6. 
6�5��.� 

 
1DPH� 

0DLOLQJ�$GGUHVV� 

7RZQ�&LW\�       3RVWDO�&RGH� 

(-PDLO�$GGUHVV� 

7HDFKLQJ�&HUWLILFDWH�1R��LI�DSSOLFDEOH��WR�YHULI\�67)�PHPEHUVKLS�� 

 
,�HQFORVH�D�FKHTXH�RU�PRQH\�RUGHU�IRU�D�RQH�\HDU�PHPEHUVKLS� 
 
   5HJXODU�0HPEHUVKLS �«««««««««««««� ������ 
   6XSHUDQQXDWHG�0HPEHUVKLS�««««««««««�� ������ 
   6WXGHQW�0HPEHUVKLS«««««««««««««��� ������ 
   
 
6LJQDWXUH�        'DWH� 
 
 
 
 
$�FRS\�RI�WKLV�IRUP�DQG�HWUDQVIHU�FDQ�EH�VHQW�WR��6676PHPEHUVKLS#JPDLO�FRP  
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