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$EVWUDFW�
,Q� WKLV�SDSHU��ZH�GHVFULEH�KRZ�ZH� LQWHJUDWHG� WKH�PDWHULDOV�
IURP�WKH������,%0�7KH�*UHDW�0LQGV�&KDOOHQJH��7*0&����
:DWVRQ� 7HFKQLFDO� (GLWLRQ� LQWR� RXU� ,QWURGXFWRU\� $UWLILFLDO�
,QWHOOLJHQFH� FRXUVH�� :H� GHVFULEH� WKH� YDULHW\� RI� PDWHULDOV�
PDGH� DYDLODEOH� E\� ,%0�� DV� ZHOO� DV� WKH� QDWXUH� RI� WKH�
FRPSHWLWLRQ�DQG� WKH�GDWDVHWV� WKDW�DUH�DW� WKH�KHDUW�RI� LW��:H�
GHWDLO� KRZ�� ZKHUH� DQG� LQ� ZKDW� IRUP� ZH� LQWHJUDWHG� WKH�
PDWHULDOV�LQWR�RXU�FRXUVH��:H�GHVFULEH�DVVLJQPHQWV�WKDW�DUH�
EDVHG� RQ� WKH� PDWHULDOV� IURP� WKH� FRPSHWLWLRQ� DV� ZHOO� DV�
DGGLWLRQDO� PDWHULDOV� ZH� LQFRUSRUDWHG� LQWR� RXU� FRXUVH�� :H�
ILQLVK� E\� HYDOXDWLQJ� RXU� H[SHULHQFH� LQ� WHDFKLQJ� ZLWK� WKH�
PDWHULDOV� DV� ZHOO� DV� VXPPDUL]H� UHOHYDQW� VWXGHQW� IHHGEDFN��
:H�PDNH�UHFRPPHQGDWLRQV�IRU�WKRVH�ZKR�ZLVK�WR�DGRSW�WKH�
PDWHULDOV���

�,QWURGXFWLRQ���
,%0¶V�:DWVRQ70� LQFRUSRUDWHV� D�ZLGH�YDULHW\�RI�$UWLILFLDO�
,QWHOOLJHQFH� >$,@� WHFKQLTXHV��0DQ\� RI� WKHP� DUH� DW� D� YHU\�
KLJK� OHYHO�� $V� VXFK�� :DWVRQ
� SURYLGHV� D� ZRQGHUIXO�
IUDPHZRUN� IRU� LQWURGXFLQJ� PDQ\� NH\� $,� WHFKQLTXHV��
$GGLWLRQDOO\�� :DWVRQ� LV� D� PRGHUQ� HQJLQHHULQJ� PDUYHO��
FHQWHUHG� LQ� RXU� ILHOG�� ,W� VWDQGV� WR� UHDVRQ� WKDW� VWXGHQWV�
VKRXOG�EH�IDPLOLDU�ZLWK�LW��
� ,Q� WKLV� SDSHU�� ZH� GHVFULEH� KRZ� ZH� LQWHJUDWHG� WKH�
PDWHULDOV� IURP�WKH������,%0�7KH�*UHDW�0LQGV�&KDOOHQJH�
>7*0&@���:DWVRQ�7HFKQLFDO�(GLWLRQ�LQWR�RXU�,QWURGXFWRU\�
$,� FRXUVH�� ,Q� SDUWLFXODU�� ZH� GHVFULEH� WKH� PDWHULDOV�� WKH�
QDWXUH�RI�WKH�FRPSHWLWLRQ��KRZ�ZH�LQWHJUDWHG�WKH�PDWHULDOV�
LQWR� RXU� FRXUVH�� RXU� H[SHULHQFH� LQ� WHDFKLQJ� ZLWK� WKH�
PDWHULDOV�DV�ZHOO�DV�VWXGHQW�IHHGEDFN��
� 7KLV�ZDV� WKH� ILUVW� WLPH� WKH�FRPSHWLWLRQ�ZDV�KHOG� LQ� WKH�
8QLWHG� 6WDWH�� DQG� DV� VXFK�� ZH� VHH� WKLV� HYHQW� DV� WKH�
EHJLQQLQJV�RI�ZRQGHUIXO� WKLQJV� WR� FRPH��:H� IRQGO\�KRSH�
WKDW�ZH�VWDUWHG�GRZQ�D�SDWK�LQ�ZKLFK�:DWVRQ�EHFRPHV�WKH�
FHQWHU��WKH�IUDPHZRUN�RI�DQ�LQWURGXFWRU\�$,�FRXUVH���

�������������������������������������������������
&RS\ULJKW� �� ������ $VVRFLDWLRQ� IRU� WKH� $GYDQFHPHQW� RI� $UWLILFLDO�
,QWHOOLJHQFH��ZZZ�DDDL�RUJ���$OO�ULJKWV�UHVHUYHG��
�

7KH�&RPSHWLWLRQ�
,%0� KDV� EHHQ� KROGLQJ� WKH� 7*0&� IRU� VHYHUDO� \HDUV�
�:LNLSHGLD��������KRZHYHU�WKLV�LV�RQO\�WKH�VHFRQG�WLPH�WKH�
FRPSHWLWLRQ�IRFXVHG�RQ�:DWVRQ��WKH�VRIWZDUH�WKDW�ZRQ�WKH�
-HRSDUG\�70

� H[KLELWLRQ�PDWFK� DJDLQVW�.HQ� -HQQLQJV� DQG�
%UDG�5XWWHU��,W�LV�WKH�ILUVW�WLPH�WKH�FKDOOHQJH�LV�EHLQJ�KHOG�
LQ�WKH�8�6��
� )RU�WKLV�FKDOOHQJH��WHDPV�RI�VWXGHQWV�ZHUH�DVNHG�WR�ZULWH�
VRIWZDUH� ZKLFK� OHDUQV� D� PRGHO� WKDW� LV� XVHG� IRU� ILQDO�
VFRULQJ��:DWVRQ� FRQVLVWV� RI� KXQGUHGV� RI� FRPSRQHQWV� WKDW�
JDWKHU� LQIRUPDWLRQ� IURP� PDQ\� VRXUFHV� ZLWK� YDULRXV�
FRQILGHQFH�IDFWRUV��7KH�ILQDO�VFRULQJ�FRPSRQHQW�GLVWLOOV�DOO�
WKLV� GDWD� LQWR� D� UDQNHG� VKRUW�OLVW� RI� DQVZHUV� DQG� WKHLU�
FRQILGHQFH� IDFWRUV�� 7KH� WUDLQLQJ� GDWD� ZDV� TXLWH� ODUJH� DQG�
VRPH�RI� WKH�0DFKLQH�/HDUQLQJ� DOJRULWKPV�TXLWH� FRPSOH[��
VR� PXFK� VR� WKDW� VRPH� RI� RXU� WHDPV� H[KDXVWHG� WKH� PRVW�
SRZHUIXO�FRPSXWHUV�RQ�FDPSXV��
� ,%0� PDGH� DYDLODEOH� WKUHH� GDWDVHWV�� $� WUDLQLQJ� VHW�� DQ�
HYDOXDWLRQ� VHW� DQG� D� KROG�EDFN� VHW�� 7KH� WUDLQLQJ� VHW�
FRQWDLQHG� D� FROXPQ� LQGLFDWLQJ� WKRVH� DQVZHUV� WKDW� ZHUH�
FRUUHFW��7KH�HYDOXDWLRQ�VHW�RPLWWHG�WKDW�FROXPQ�RI�GDWD�DQG�
FRQVLVWHG� RI� GLIIHUHQW� GDWD� DOWRJHWKHU�� 7KH� KROGEDFN� VHW�
FRQWDLQHG� \HW� GLIIHUHQW� GDWD� DQG� ZDV� XVHG� E\� ,%0� WR�
GHWHUPLQH� WKH� ILQDO� VWDQGLQJV�� ,W� ZDV� QRW� PDGH� DYDLODEOH�
XQWLO�WKH�ODVW�ZHHN�RI�WKH�FRPSHWLWLRQ��:KLOH�VWXGHQWV�ZHUH�
SHUPLWWHG�WR�VXEPLW�WKHLU�UHVSRQVH�WR�WKH�HYDOXDWLRQ�VHW�DV�
PDQ\� WLPHV� DV� WKH\� ZLVKHG�� WKH\� RQO\� KDG� RQH� VXFK�
RSSRUWXQLW\�IRU� WKH�KROGEDFN�VHW�� ,Q�HVVHQFH�� WKH�KROGEDFN�
VHW�FRQWUROOHG�IRU�VRIWZDUH�WKDW�RYHU�ILWWHG�WKH�GDWD��
� 7KH� GDWDVHWV� LQ� HVVHQFH� FRQWDLQHG� DQ� DQVZHU� LG�� D�
TXHVWLRQ�LG�DQG�WKHQ�D�OLWWOH�RYHU�����FROXPQV�RI�GDWD��7KH�
WUDLQLQJ�VHW�ZDV�DERXW�����0E\WH�ODUJH�DQG�WKH�HYDOXDWLRQ�
VHW� DERXW� ��� 0E\WH�� )LJXUH� �� VKRZV� RQH� URZ� IURP� WKH�
HYDOXDWLRQ�VHW��WR�JLYH�WKH�UHDGHU�D�VHQVH�RI�WKH�VRUW�RI�GDWD�
WKH�SDUWLFLSDQWV�KDG�WR�SURFHVV��
�
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)LJXUH����6DPSOH�URZ�IURP�HYDOXDWLRQ�VHW��
�
� 7KH�IDOO������UXQQLQJ�RI�WKH�7*0&�±�:DWVRQ�7HFKQLFDO�
(GLWLRQ� VDZ� IRXU� XQLYHUVLWLHV� SDUWLFLSDWH�� ,%0� VHW� XS� D�
ZHEVLWH�XVHG�WR�GLVVHPLQDWH�LQVWUXFWLRQ�PDWHULDOV�DQG�WR�DLG�
LQ�WKH�UXQQLQJ�RI�WKH�FRPSHWLWLRQ��7KH�FRPSHWLWLRQ�ODVWHG�D�
PRQWK� DQG� ZDV� DLPHG� DW� JUDGXDWH� VWXGHQWV�� KRZHYHU�� ZH�
DUH� DQ� XQGHUJUDGXDWH� LQVWLWXWLRQ� DQG� ZHUH� SHUPLWWHG� WR�
SDUWLFLSDWH� DV� ZHOO�� :H� ILHOGHG� DERXW� D� WKLUG� RI� WKH� ���
WHDPV�� 2XU� WHDPV� GLG� YHU\� ZHOO�� ZH� WLHG� IRU� �VW� DQG� DOVR�
FDPH� LQ� WKLUG�DQG� IRXUWK��2XU� WHDPV�HQGHG�XS�FRQILUPLQJ�
WKH�UHVXOWV�SXEOLVKHG�E\�,%0�LQ��*RQGHN��������7KH�WHDPV�
WKDW� SODFHG� KLJK� LQ� WKH� FRPSHWLWLRQ� XVHG� /RJLVWLF�
UHJUHVVLRQ� RU� QRQ�OLQHDU� 6XSSRUW� 9HFWRU� 0DFKLQHV�� 7KH�
WHDPV� WKDW� GLG� QRW� SODFH� KLJK� GLG�� E\� DQG� ODUJH�� SXUVXH�
RWKHU�DSSURDFKHV���

2YHUYLHZ�RI�WKH�/HDUQLQJ�0DWHULDOV�
:KLOH� ,%0� XVHG� WKH� IRUPDW� RI� D� FRPSHWLWLRQ� �� QRW�
VRPHWKLQJ� WKDW� H[FLWHV� XV� WRR� PXFK� DV� RXU� VWXGHQWV� DUH�
DOUHDG\�YHU\�FRPSHWLWLYH���WKHLU�SULPDU\�LQWHUHVW�VHHPHG�WR�
EH�IRU�VWXGHQWV� WR�EHFRPH�IDPLOLDU�ZLWK�:DWVRQ�DQG�WR�EH�
DEOH� WR� DSSO\� :DWVRQ� WR� LQWHUHVWLQJ� SUREOHPV�� 7R� WKLV�
H[WHQW�� ,%0� ZHQW� RXW� RI� LWV� ZD\� WR� SURYLGH� OHDUQLQJ�
PDWHULDOV� VR�DV� WR�PDNH�SDUWLFLSDWLRQ� LQ� WKH�FRPSHWLWLRQ� D�
SRVLWLYH�OHDUQLQJ�H[SHULHQFH���
� ,%0� SURYLGHG� IRXU� NLQGV� RI� PDWHULDOV�� �L�� 7KRVH�
GHVLJQHG� WR� KHOS� LQ� WKH� UXQQLQJ� RI� WKH� FRPSHWLWLRQ�� �LL��
YLGHRV� SURPRWLQJ� ,%0¶V� GHILQLWLRQ� DQG� YLVLRQ� RI�
³FRJQLWLYH� V\VWHPV�´� �LLL�� SURPRWLRQDO� PDWHULDOV�

KLJKOLJKWLQJ�FXUUHQW�DQG� IXWXUH�DSSOLFDWLRQ�RI�:DWVRQ�DQG�
�LY��UHVHDUFK�SDSHUV�DERXW�WHFKQLFDO�DVSHFWV�RI�:DWVRQ���
� :H�HQGHG�XS�XVLQJ�DOO�EXW�D�IHZ�SLHFHV�RI�WKH�PDWHULDOV�
PDGH� DYDLODEOH� RQ� WKHLU� FRPSHWLWLRQ� VLWH��:H� IXUWKHUPRUH�
VWXGLHG�DGGLWLRQDO�UHVHDUFK�SDSHUV�DERXW�:DWVRQ��:H�QRZ�
GHVFULEH�WKH�PDWHULDOV�LQ�PRUH�GHWDLO��
� &RPSHWLWLRQ�UHODWHG�PDWHULDOV��5LJKW� IURP�WKH�VWDUW�� LW�
ZDV�YHU\�REYLRXV�WKDW�,%0�LQWHQGHG�WKH�FRPSHWLWLRQ�WR�EH�
D� OHDUQLQJ� H[SHULHQFH� UDWKHU� WKDQ� D� FXWWKURDW� FRPSHWLWLRQ��
$PRQJ� RWKHUV�� ,%0� KRVWHG� WZR� TXHVWLRQ� DQG� DQVZHU�
VHVVLRQV� IRU� LQWHUHVWHG� IDFXOW\� DQG� HYHQWXDOO\� WZR� 4	$�
VHVVLRQV� IRU� WKH� VWXGHQW� WHDPV�� $OO� RI� WKHP� ZHUH� YHU\�
FRUGLDO� DQG�ZHUH�GHVLJQHG� WR�KHOS� IDFXOW\� DQG� VWXGHQWV� WR�
XQGHUVWDQG� WKH� QDWXUH� DQG� SURFHVV� RI� WKH� FRPSHWLWLRQ��
$GGLWLRQDOO\�� WKHUH� ZHUH� VHYHUDO� YLGHRV� H[SODLQLQJ� WKH�
QDWXUH� RI� WKH� GDWD� VHWV� DQG� KRZ� WR� LQWHUDFW� ZLWK� WKH� ,%0�
KRVWHG�VXEPLVVLRQ�VLWH��7KHLU�VLWH�FRQWDLQHG�VHYHUDO�IRUXPV�
WKDW�HQDEOHG�VWXGHQW� WHDPV� WR� LQWHUDFW�ZLWK�,%0�DQG�RWKHU�
WHDPV��+RZHYHU��WKH\�GLG�QRW�VHH�D�ORW�RI�XVH��
� &RJQLWLYH� &RPSXWLQJ�� 7KH� FRPSHWLWLRQ� VLWH� KRVWHG�
VHYHUDO� YLGHRV� LQ� ZKLFK� ,%0� SURPRWHG� LWV� GHILQLWLRQ� DQG�
YLVLRQ� RI� ³FRJQLWLYH� FRPSXWLQJ�´� ,Q� HVVHQFH� FRJQLWLYH�
FRPSXWLQJ� LV� DERXW� GHYHORSLQJ� :DWVRQ� OLNH� V\VWHPV� WKDW�
DVVLVW�XVHUV�WR�SHUIRUP�DW�D�KLJKHU�OHYHO��7KHVH�YLGHRV�ZHUH�
SDUWLFXODUO\�LOOXPLQDWLQJ�ZKHQ�SLWFKHG�DJDLQVW�D�PDQGDWRU\�
UHYLHZ�RI�6HDUOH¶V�³0LQGV��%UDLQV�DQG�3URJUDPV�´��6HDUOH��
������
� 3URPRWLRQDO� 0DWHULDOV� DERXW� &XWWLQJ� (GJH� XVH� RI�
:DWVRQ��7KHUH�ZHUH�DERXW����VKRUW�YLGHRV�DQG�OHDIOHWV�WKDW�
DUH�DLPHG�DW�JHWWLQJ�SHRSOH�WR�WKLQN�DERXW�WKH�H[LVWLQJ�DQG�
SRWHQWLDO� LPSDFW� RI�:DWVRQ� LQ� +HDOWKFDUH��:KHQ� FRYHUHG�
DV�D�ZKROH�DQG�ZLWK�D�VPDOO�DPRXQW�RI�HGLWLQJ��WKH\�SDLQWHG�
DQ� LPSUHVVLYH� SLFWXUH� RI� WKH� QHHG� DQG� XVH� RI� :DWVRQ�
GHULYHG�WHFKQRORJ\�LQ�+HDOWKFDUH���
� 7HFKQLFDO�3DSHUV�DERXW�:DWVRQ��7KH�ZHEVLWH�SURYLGHG�
DFFHVV� WR� WKUHH� WHFKQLFDO� SDSHUV� DERXW� :DWVRQ�� ZKLFK�
RULJLQDOO\�DSSHDUHG�LQ�WKH�1R������LVVXH�RI�WKH�������,%0�
-RXUQDO� RI� 5HVHDUFK� DQG� 'HYHORSPHQW� �)HUUXFFL� HW� DO��
������� $OO� RI� WKHP� ZHUH� XVHIXO� DQG� ZHUH� DVVLJQHG� DV�
LQGLYLGXDO� UHDGLQJV�� 7KHVH� WHFKQLFDO� SDSHUV� DUH�� LQ� RXU�
RSLQLRQ��WKH�KLJKOLJKW�RI�WKH�PDWHULDOV�PDGH�DYDLODEOH��$V�D�
PDWWHU� RI� IDFW�� ZH� DVNHG� WHDPV� RI� VWXGHQWV� WR� SUHVHQW�
DGGLWLRQDO� DUWLFOHV� IURP� WKH� DERYH� PHQWLRQHG� MRXUQDO��
:KLOH� WKH\� GLG� QRW� DLG� LQ� WKH� SHUIRUPDQFH� RI� WKH�
FRPSHWLWLRQ�� WKH\� GLG� D� ZRQGHUIXO� MRE� KHOSLQJ� XV�
XQGHUVWDQG�IXUWKHU�WHFKQLFDO�GHWDLOV�RI�:DWVRQ��

,QWHJUDWLRQ�LQWR�&RXUVH�
:H� PDGH� WKH� GHFLVLRQ� WR� SDUWLFLSDWH� LQ� WKH� 7*0&� ±�
:DWVRQ� 7HFKQLFDO� (GLWLRQ� DERXW� WKUHH� ZHHNV� EHIRUH� WKH�
EHJLQQLQJ�RI�RXU�IDOO�WHUP��,W�ZDV�D�ELW�RI�D�OHDS�RI�IDLWK�DV�
WKH� FRPSHWLWLRQ� ZDV� DLPHG� DW� JUDGXDWH� VFKRROV� DQG� RXU�
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FRXUVH� LV� WKH� ILUVW� �DQG� RQO\�� FRXUVH� RQ� $UWLILFLDO�
,QWHOOLJHQFH��$GGLWLRQDOO\��ZH�DUH�RQ�WKH�TXDUWHU�V\VWHP��DV�
VXFK�� ZH� PHHW� IRXU� WLPHV� D� ZHHN� IRU� ��� PLQXWHV�� 7KH�
FRPSHWLWLRQ�EHJDQ�RQ�2FWREHU����������2XU�WHUP�EHJDQ�RQ�
6HSWHPEHU���� DV� VXFK�ZH�KDG� D� OLWWOH� RYHU� D�PRQWK�� RU� ���
VHVVLRQV�WR�JLYH�RXU�VWXGHQWV�DQ�LQWURGXFWLRQ�WR�VRPH�EDVLF�
$,� WHFKQLTXHV� DQG� WR� JHW� WKHP� UHDG\� IRU� WKH� FRPSHWLWLRQ��
7KLV� PHDQW� WKDW� PDWHULDOV� ZHUH� QRW� DOZD\V� FRYHUHG� LQ� D�
OLQHDU�IDVKLRQ��
� 6LQFH� SDUWLFLSDWLRQ� LQ� WKH� FRPSHWLWLRQ� PHDQW� WKDW� ZH�
FRXOG� QRW� VWXG\� DOO� RI� WKH� PDWHULDOV� DKHDG� RI� WLPH�� ZH�
GHFLGHG�WKDW�WKH�EHVW�ZD\�WR�SURYLGH�IRU�D�SRVLWLYH�OHDUQLQJ�
H[SHULHQFH� ZDV� WR� PDNH� WKH� SDUWLFLSDWLRQ� D� UHVHDUFK�
H[SHULHQFH� LQ� ZKLFK� ZH� VWXG\� GLIIHUHQW� PDFKLQH� OHDUQLQJ�
DSSURDFKHV�� 7KLV� SURYHG� WR� EH� D� JRRG� GHFLVLRQ� DQG� ZH�
HQGHG�XS�GRLQJ�D�ORW�RI�VFLHQFH����
� $V� D� VLJQ�RI� WKH�JRRG� IDLWK� HIIRUWV� E\� ,%0�� WKHUH�ZHUH�
QHJRWLDWLRQV�RQ� WKH� WHDP�VL]HV��:H�DVVXPHG�WKDW� WKH� WHDP�
VL]H�ZDV�XQUHVWULFWHG��RQO\� WR� OHDUQ� WKDW� ,%0�LQWHQGHG� WKH�
WHDP�VL]H�WR�EH�DW�PRVW�WZR�VWXGHQWV���,Q�UHVSRQVH�WR�RQH�RI�
WKH�)DFXOW\�4	$�VHVVLRQV��,%0�LQFUHDVHG�WKH�WHDP�VL]H�WR�
IRXU���
� :H� ZLOO� QRZ� GHWDLO� KRZ� DQG� ZKHUH� ZH� LQWHJUDWHG� WKH�
PDWHULDOV�PDGH�DYDLODEOH�WKURXJK�WKH�FRPSHWLWLRQ��7KH\�DUH�
OLVWHG�LQ�FKURQRORJLFDO�RUGHU�E\�WKH�GD\�WKH�PDWHULDOV�ZHUH�
FRYHUHG���
� 'D\����7KH�ILUVW�IRUD\�LQWR�:DWVRQ�WRRN�SODFH�RQ�GD\����
:H�DVNHG�RXU�VWXGHQWV�WR�UHYLHZ�WKH�SDSHU�³,QWURGXFWLRQ�WR�
7KLV�LV�:DWVRQ�´�DQ�RYHUYLHZ�RI�:DWVRQ��)HUUXFFL�����D���
7KLV�SDSHU�KLJKOLJKWV� WKH�GLIIHUHQW� SKDVHV�RI� SURFHVVLQJ� D�
TXHVWLRQ�DQG�JLYHV�DQ�LQVLJKW�LQWR�WKH�LQIRUPDWLRQ�WR�ZKLFK�
:DWVRQ� KDV� DFFHVV�� 7R� HQVXUH� D� WKRURXJK� UHDGLQJ� RI� WKLV�
SDSHU��RXU�VWXGHQWV�ZHUH�DVNHG�WR�XVH�WKH�UHYLHZ�JXLGHOLQHV�
DV� SXEOLVKHG� E\� ³FRPSXWLQJUHYLHZV�FRP�´� :H� VSHQW� DQ�
HQWLUH�FODVV�VHVVLRQ�RQ�LQWURGXFLQJ�:DWVRQ��,Q�DGGLWLRQ�WR�D�
FODVV�GLVFXVVLRQ�RI�WKH�DVVLJQHG�SDSHU��ZH�ZDWFKHG�D�EULHI�
<RX7XEH70

� YLGHR� DERXW� :DWVRQ¶V� SHUIRUPDQFH� RQ�
-HRSDUG\�� DV� ZHOO� DV� D� YLGHR� PDGH� DYDLODEOH� WKURXJK� WKH�
FRPSHWLWLRQ� VLWH�� HQWLWOHG� � ³,%0� :DWVRQ�� 7KH� 6FLHQFH�
%HKLQG�WKH�$QVZHU´��,%0��������$GGLWLRQDOO\��ZH�VWXGLHG�
VHOHFWHG� VOLGHV� IURP� WKH� WDON� ³%XLOGLQJ�:DWVRQ� �� %H\RQG�
-HRSDUG\´�E\�'DYLG�)HUUXFFL�LQ�ZKLFK�KH�SURYLGHV�D�JRRG�
DPRXQW�RI� GHWDLO� DERXW� WKH�SURFHVV�RI� GHYHORSLQJ�:DWVRQ�
�)HUUXFFL�����E���
� 'D\� ��� 2Q� WKLV� GD\�� ZH� GLVFXVVHG� WKH� SDSHU� HQWLWOHG��
³4XHVWLRQ� DQDO\VLV� ��+RZ�:DWVRQ� UHDGV� D� FOXH³� �/DOO\� HW�
DO�� ������� 7KLV� LV� D� SDSHU� PDGH� DYDLODEOH� WKURXJK� WKH�
FRPSHWLWLRQ�VLWH��6WXGHQWV�ZHUH�DVNHG� WR�UHYLHZ� WKH�SDSHU�
LQ�SUHSDUDWLRQ�IRU�FODVV���
� 'D\� ����:H� VSHQW� GD\� ��� GLVFXVVLQJ� WKH� WDVN� WKDW� WKH�
FRPSHWLWLRQ�VRIWZDUH�ZDV�WR�DFFRPSOLVK��:H�GLVFXVVHG�WKH�
NH\� SDSHU� UHOHYDQW� IRU� WKH� FRPSHWLWLRQ�� HQWLWOHG� ³$�
IUDPHZRUN� IRU� PHUJLQJ� DQG� UDQNLQJ� RI� DQVZHUV� LQ�
'HHS4$´� �*RQGHN� HW� DO�� ������� $GGLWLRQDOO\��ZH� VWXGLHG�

ILJXUH� �� IURP� �)HUUXFFL� ����D�� WR� XQGHUVWDQG� ZKHUH� WKH�
ILQDO�PHUJLQJ�DQG�UDQNLQJ�WDNHV�SODFH�DV�ZHOO�DV�LWV�UROH�LQ�
WKH� RYHUDOO� SHUIRUPDQFH� RI� :DWVRQ�� :H� ZDWFKHG� DQG�
GLVFXVVHG� WKH� YLGHR� ³8QGHUVWDQGLQJ� WKH� 'DWDVHWV´�
�,%0:DWVRQ6ROXWLRQV� ����H��� ,Q� RUGHU� WR� JHW� D� VHQVH� RI�
WKH�PDFKLQH�OHDUQLQJ�WHFKQLTXHV�WKDW�ZH�ZRXOG�OLNHO\�XVH��
ZH�KDG�D�TXLFN�ORRN�DW�WKH�:LNLSHGLD70

�SDJHV�RI�DOO� WKH�
PDFKLQH� OHDUQLQJ� WHFKQLTXHV�PHQWLRQHG� LQ� �*RQGHN� DW� DO��
�������:H�DOVR�VSHQW�D�VPDOO�DPRXQW�RI�WLPH�ZDWFKLQJ�WKH�
YLGHRV� HQWLWOHG� ³+RZ� :DWVRQ� DQVZHUV� D� 4XHVWLRQ´�
�,%0:DWVRQ6ROXWLRQV� ����F�� DQG� ³:DWVRQ� DQG�0DFKLQH�
/HDUQLQJ´� �,%0:DWVRQ6ROXWLRQV� ����G��� %RWK� RI� WKRVH�
YLGHRV�ZHUH�PDGH�DYDLODEOH�WKURXJK�WKH�,%0�&RPSHWLWLRQ�
VLWH�� )LQDOO\�� ZH� SRLQWHG� RXU� VWXGHQWV� WR� WKH� :HND� 'DWD�
0LQLQJ�6RIWZDUH��:HND���������
� 7KH� FRPSHWLWLRQ� ODVWHG� IURP�2FWREHU��� WR�1RYHPEHU���
FRUUHVSRQGLQJ� WR� RXU� GD\V� ��� WR� ���� %\� WKH� WLPH� WKH�
FRPSHWLWLRQ�EHJDQ��ZH�FRYHUHG�WKH�IROORZLQJ�VXEMHFWV���
x�$JHQWV�
x� 7KH�7XULQJ�7HVW�
x�8QLQIRUPHG�DQG�KHXULVWLF�VHDUFK�
x�0LQ0D[�DQG�DOSKD�EHWD�SUXQLQJ�
x�9DULRXV� IRUPV� RI� NQRZOHGJH� UHSUHVHQWDWLRQ�� IUDPHV��
VFULSWV�� SURGXFWLRQ� V\VWHPV�� H[SHUW� V\VWHPV�� FHUWDLQW\�
IDFWRUV��%D\HVLDQ�UHDVRQLQJ��

x�$Q�LQWURGXFWLRQ�WR�PDFKLQH�OHDUQLQJ�
7R�HQVXUH�WKDW�RXU�VWXGHQWV�ZHUH�PDNLQJ�JRRG�SURJUHVV��ZH�
GHFLGHG�WR�VSOLW�WKH�FRPSHWLWLRQ�LQWR�WZR�URXQGV���
� 'D\�����3UH�FRPSHWLWLRQ�H[HUFLVH��%\�WKLV�WLPH��WKH�WHDP�
PHPEHUVKLSV� KDG� EHHQ� GHWHUPLQHG�� SDUWLDOO\� E\� VWXGHQW�
UHTXHVW�DQG�SDUWLDOO\�EDVHG�RQ�RXU�SULRU�NQRZOHGJH�RI�RXU�
VWXGHQWV¶� DELOLWLHV�� 3ULPDU\� IDFWRUV� WKDW� LQIOXHQFHG� RXU�
GHFLVLRQ� LQFOXGHG� DFDGHPLF� DQG� RUJDQL]DWLRQDO� VNLOOV�� 7R�
HQVXUH�WKDW�RXU�VWXGHQWV�ZHUH�UHDG\�IRU�WKH�FRPSHWLWLRQ��ZH�
DVNHG�HDFK�WHDP�WR�DFFRPSOLVK�WKH�IROORZLQJ���L��GHFLGH�RQ�
D� SURJUDPPLQJ� ODQJXDJH� ZLWK� ZKLFK� WR� LPSOHPHQW� WKHLU�
VRIWZDUH�RU�VHOHFW�DQ�H[LVWLQJ�SDFNDJH���LL��LPSOHPHQW�D�ILOH�
UHDGHU� WR� UHDG� FVY� ILOHV�� �LLL�� GHFLGH� RQ� D� SUHOLPLQDU\�
0DFKLQH�/HDUQLQJ�DSSURDFK���LY��GHFLGH�ZKR�FDOOV�LQ�WR�WKH�
VWXGHQW� 4	$� VHVVLRQ� DQG� �Y�� WR� HQVXUH� WKDW� WKH� WHDP� LV�
VLJQHG�XS�RQ�WKH�,%0�&RPSHWLWLRQ�VLWH��
� 'D\V���� WR�����5RXQG���� )RU� WKH� ILUVW� URXQG��ZH� DVNHG�
RXU�WHDPV�WR�VHOHFW�WKUHH�PDFKLQH�OHDUQLQJ�DSSURDFKHV�DQG�
XVH�WKHP�WR�WUDLQ�D�PRGHO�IRU�WKH�WUDLQLQJ�VHW��6RPH�WHDPV�
LPSOHPHQWHG�VRPH�RI�WKH�DSSURDFKHV�DQG�VRPH�WHDPV�XVHG�
H[LVWLQJ�SDFNDJHV� WKDW� WKH\� IRXQG�RQOLQH�� 7KH\�ZHUH� WKHQ�
WR�VFRUH�WKHLU�PRGHO�RQ�WKH�HYDOXDWLRQ�VHW�DQG�ILQH�WXQH�WKH�
VRIWZDUH� EDVHG� RQ� WKH� IHHGEDFN�� 7KH� REMHFWLYH� RI� WKLV�
DVVLJQPHQW�ZDV� WR� FDVW� D�ZLGH�QHW� DQG� JHW� D� VHQVH�RI� WKH�
VWUHQJWKV�DQG�ZHDNQHVVHV�RI�HDFK�DSSURDFK�� ,Q�DGGLWLRQ�WR�
GHYHORSLQJ�VRIWZDUH��RXU�VWXGHQWV�ZHUH�DVNHG�WR�VWXG\�DQG�
DQDO\]H� HDFK� DSSURDFK�� $V� WKH\� H[SHULPHQWHG� ZLWK� DQ�
DSSURDFK��WKH\�ZHUH�DVNHG�WR��

3046



x� &RQVLGHU� SUHSURFHVVLQJ� WKH� GDWDVHWV� VR� DV� WR� ZHHG� RXW�
SRRU�GDWD��

x� &RQVLGHU�KDYLQJ�VHYHUDO�SDVVHV�WKURXJK�WKH�GDWDVHW��
x� &RQVLGHU� WKDW� WRGD\
V� VWDQGRXW� $,� SURMHFWV� DUH� DQ�
H[DPSOH�RI�ILQH�HQJLQHHULQJ���

$GGLWLRQDOO\�� HDFK� WHDP� ZDV� DVNHG� WR� ZULWH� D� UHSRUW� LQ�
ZKLFK�WKH\�GHWDLOHG�WKHLU�H[SHULPHQWV��7KH�UHSRUW�ZDV�WR�EH�
DERXW�D�SDJH�SHU�DSSURDFK��DOWKRXJK�PRVW�WHDPV�SURGXFHG�
FRQVLGHUDEO\� ORQJHU� UHSRUWV�� :H� H[SHFWHG� WKDW� IRU� HDFK�
DSSURDFK�� WKH� WHDP�UDQ�VHYHUDO�H[SHULPHQWV�� VR�DV� WR� ILQH�
WXQH�YDULRXV�OHDUQLQJ�SDUDPHWHUV�DQG�WR�REVHUYH�WKHLU�HIIHFW�
RQ� WKH� DFFXUDF\� RI� WKH� PRGHO�� )RU� HDFK� H[SHULPHQW�� ZH�
DVNHG� WKH� WHDPV� WR� LQGLFDWH� WKH� VHWXS�� DQ\� WXQLQJ�
SDUDPHWHUV�� WKH� UHVXOWV�� DV� ZHOO� DV� D� VXEMHFWLYH� HYDOXDWLRQ�
RI� WKH� H[SHULPHQW�� :H� DVNHG� WKHP� WR� LQFOXGH� JUDSKV��
ILJXUHV�DQG�WDEOHV�DV�DSSURSULDWH�DV�ZHOO�DV�D�FRQFOXVLRQ�LQ�
ZKLFK�WKH\�HYDOXDWHG�WKH�VWUHQJWK�RI�HDFK�DSSURDFK�DQG�LQ�
ZKLFK�WKH\�VSHFXODWHG�RQ�SRWHQWLDO�RWKHU�DSSURDFKHV��
� 7KH�JUDGLQJ�ZDV�VSHFLILHG�DV�IROORZV�� ³<RXU�JUDGH�ZLOO�
GHSHQG�RQ�WKH�QXPEHU�DQG�TXDOLW\�RI�WKH�H[SHULPHQWV�\RX�
FRQGXFWHG� DV�ZHOO� DV� WKH�TXDOLW\�RI� \RXU� HYDOXDWLRQV��7KH�
UHVXOWV� RI� WKH� H[SHULPHQWV� DUH� QRW� WKDW� LPSRUWDQW� DW� WKLV�
WLPH��)RU�QRZ��ZH�MXVW�ZDQW�WR�JHW�D�VHQVH�RI�WKH�OD\�RI�WKH�
ODQG��:H�SODQ�WR�DVVLJQ�D�JUDGH�RI�DQ�$�WR�WKRVH�SDSHUV�LQ�
ZKLFK� HDFK� RI� WKH� WKUHH� DSSURDFKHV� KDV� EHHQ� FDUHIXOO\�
HYDOXDWHG� E\� FRQGXFWLQJ� DERXW� WKUHH� ZHOO� WKRXJKW� RXW�
H[SHULPHQWV��VXFK�WKDW�VXEVHTXHQW�H[SHULPHQWV�EXLOG�RQ�WKH�
LQVLJKWV� JDLQHG� IURP� WKH� SULRU� H[SHULPHQWV�� :H� SODQ� WR�
DVVLJQ�D�JUDGH�RI�D�%�IRU�SDSHUV�ZKHUH�WKH�DQDO\VLV�LV�QRW�DV�
FDUHIXO� RU� ZKHUH� RQH� RI� WKH� WKUHH� DSSURDFKHV� LV� SRRUO\�
HYDOXDWHG�� :H� SODQ� WR� DVVLJQ� D� JUDGH� RI� D� &� IRU� WKRVH�
SDSHUV� ZKHUH� WZR� DSSURDFKHV� DUH� SRRUO\� HYDOXDWHG�� :H�
SODQ� WR� DVVLJQ� D� JUDGH� RI� D� '� IRU� WKRVH� SDSHUV� ZKHUH� DOO�
WKUHH�DSSURDFKHV�DUH�SRRUO\�HYDOXDWHG�´�
� 'XULQJ�GD\V����WR�����DPRQJ�RWKHUV��ZH�LQWURGXFHG�WKH�
IROORZLQJ� 0DFKLQH� /HDUQLQJ� WHFKQLTXHV� SRWHQWLDOO\�
UHOHYDQW�WR�WKH�FRPSHWLWLRQ���
x� 'HFLVLRQ�WUHHV������GD\V���
x� *HQHWLF�$OJRULWKPV����GD\��
x� )HHG�IRUZDUG�QHXUDO�QHWZRUNV����GD\V��
x� &DVH�EDVHG�UHDVRQLQJ����GD\��
x� .�PHDQV�FOXVWHULQJ����GD\��
x� /RJLVWLF�UHJUHVVLRQ����GD\����
$Q� LQWHJUDO� SDUW� RI� WKH� URXQG� �� DVVLJQPHQW� ZDV� IRU� WKH�
WHDPV�WR�IXUWKHU�VWXG\�WKHLU�FKRVHQ�DSSURDFKHV��
� 'D\�����2QH�ZHHN�LQWR�WKH�FRPSHWLWLRQ��ZH�VWXGLHG�DQG�
GLVFXVVHG� WKH� SURSRVHG� DQG� DFWXDO� XVH� RI� :DWVRQ� LQ�
+HDOWKFDUH�E\�VWXG\LQJ�WKH�IROORZLQJ�YLGHRV�DQG�OHDIOHWV���
x� ³:DWVRQ�DW�:RUN´�YLGHR���*ROG�������
x� ³,%0�:DWVRQ�	�:HOOSRLQW��$�3URJUHVV�5HSRUW´� YLGHR��
�,%0:DWVRQ6ROXWLRQV������D��

x� ³,%0�:DWVRQ��7KH�9RLFH�RI�WKH�3K\VLFLDQ�RQ�WKH�)XWXUH�
RI�+HDOWKFDUH´�YLGHR���,%0:DWVRQ6ROXWLRQV�������

x� ³,%0� DQG� 0HPRULDO� 6ORDQ� .HWWHULQJ� &DQFHU� &HQWHU´�
YLGHR���&RQQRU�������

x� ³,%0� :DWVRQ� 'HPR�� 2QFRORJ\� 'LDJQRVLV� DQG�
7UHDWPHQW´�YLGHR���,%0:DWVRQ6ROXWLRQV�����E��

x� ³:DWVRQ� LQ� +HDOWKFDUH� �� 2QFRORJ\� 'LDJQRVLV´� FDVH�
VWXG\���,%0:DWVRQ�����D��

x� ³:DWVRQ� LQ�+HDOWKFDUH� ��8WLOL]DWLRQ�0DQDJHPHQW´� FDVH�
VWXG\���,%0:DWVRQ�����E��

'D\� ���� +XGGOH�� +DOIZD\� WKURXJK� WKH� FRPSHWLWLRQ�� ZH�
VSHQG� DQ� HQWLUH� FODVV� VHVVLRQ� GLVFXVVLQJ� WKH� UHVXOWV� RI� WKH�
URXQG� �� 0DFKLQH� /HDUQLQJ� H[SHULPHQWV�� (DFK� WHDP� ZDV�
DVNHG�WR�JLYH�D���PLQXWH�SUHVHQWDWLRQ�RI�ZKDW�ZRUNHG�DQG�
ZKDW�GLG�QRW��'XULQJ�WKH�VHFRQG�SDUW�RI�FODVV��ZH�GLVFXVVHG�
JHQHUDO� SDUDPHWHUV� RQ� KRZ� WR� SURFHHG� GXULQJ� WKH� VHFRQG�
URXQG��7KLV�SURYHG�WR�EH�D�JUHDW�GD\�IRU�VFLHQFH��2XU�WHDPV�
GLG�D�ZRQGHUIXO�MRE�VR�IDU�DQG�KDG�VRPH�H[FHOOHQW�UHVXOWV��
,W� EHFDPH� FOHDU� WKDW� FHUWDLQ� DSSURDFKHV�� VXFK� DV� /RJLVWLF�
5HJUHVVLRQ�DQG�QRQ�OLQHDU�6XSSRUW�9HFWRU�0DFKLQHV�ZRXOG�
GR� ZHOO� DQG� VRPH� RWKHU� DSSURDFKHV� VXFK� DV� 1HXUDO�
1HWZRUNV� ZHUH� QRW�� 7KLV� FRQILUPHG� WKH� UHVXOWV� WKDW� ,%0�
SXEOLVKHG� LQ� �*RQGHN��������+RZHYHU��ZH�DOVR�KDG�VRPH�
SURPLVLQJ� UHVXOWV� IURP� DSSURDFKHV� VXFK� DV� *HQHWLF�
$OJRULWKPV�DQG�HYHQ�&DVH�%DVHG�5HDVRQLQJ����
� 'D\V� ��� WR� ����5RXQG� ��� )RU� URXQG� ��� ZH� ZDQWHG� RXU�
VWXGHQWV� WR� FRQWLQXH� WR� H[SORUH� UHDVRQDEOH� 0DFKLQH�
/HDUQLQJ�DSSURDFKHV��$V�VXFK��ZH�GHFLGHG�DQG�DQQRXQFHG�
WKDW�WKH�VWDQGLQJ�LQ�WKH�FRPSHWLWLRQ�ZLOO�KDYH�QR�HIIHFW�RQ�
WKHLU�SURMHFW�JUDGH�ZKDWVRHYHU�ZLWK�RQH�H[FHSWLRQ��7HDPV�
WKDW�SODFHG� WRS�VSRWV� LQ� WKH�FRPSHWLWLRQ�ZLOO�JHW�DQ�$� IRU�
WKHLU� SURMHFW�� :H� IHOW� FRPIRUWDEOH� ZLWK� WKLV� GHFLVLRQ��
EHFDXVH� RXU� WHDPV� GLG� D� ZRQGHUIXO� MRE� FRQGXFWLQJ�
H[SHULPHQWV�DQG�ZULWLQJ�WKHP�XS�IRU�URXQG����VR�PXFK�VR�
WKDW� LW� EHFDPH� REYLRXV� WKDW� WHDPV� WKDW� ZHUH� JRLQJ� WR� GR�
ZHOO�RQ�WKH�FRPSHWLWLRQ�ZHUH�JRLQJ�WR�GR�SURGXFH�H[FHOOHQW�
UHSRUWV���
� 7KH�URXQG���DVVLJQPHQW�DVNHG�VWXGHQWV�WR�FRQWLQXH�ZLWK�
WKH�ZRUN�WKH\�KDG�GRQH�ZLWK�WKH�,%0�:DWVRQ�GDWD��%DVHG�
RQ� RXU� GLVFXVVLRQ� RI� GD\� ���� ZH� HQFRXUDJHG� WKHP� WR�
FRQVLGHU� FRPELQLQJ� DSSURDFKHV�� 7KLV� LQFOXGHG� WKH� XVH� RI�
HQVHPEOH�PHWKRGV�DV�ZHOO�DV�K\EULG�DSSURDFKHV���
� :H� LPSORUHG� RXU� WHDPV� WR� FRQWLQXH� FRQGXFWLQJ�
H[SHULPHQWV� WKDW� DUH� EDVHG� RQ� ZKDW� WKH\� KDYH� OHDUQHG� VR�
IDU��:H�HQFRXUDJHG�WKHP�WR�ILQHO\�FUDIW�WKHLU�VRIWZDUH�DQG�
H[SHULPHQWV�� DQG� WR� VXEPLW� WKH� VRIWZDUH� WR� WKH� ,%0�
&RPSHWLWLRQ� VLWH� RQ� D� GDLO\� EDVLV�� )XUWKHUPRUH��ZH� DVNHG�
RXU� VWXGHQWV� WR� PHWLFXORXVO\� GRFXPHQW� HDFK� H[SHULPHQW��
2XU�WHDPV�ZHUH�DVNHG�WR�SURYLGH�D�VHFRQG�ZULWH�XS��VLPLODU�
WR� WKH� ILUVW�� 7KLV� WLPH��ZH�ZHUH�PRUH� SUHFLVH�� DVNLQJ� WKDW�
WKH\� GRFXPHQW� WKHLU� H[SHULPHQWV� LQ� D� WDEOH� FRQWDLQLQJ�
WLPHV��GDWHV��WXQLQJ�SDUDPHWHUV�DQG�UHVXOWV�DV�HYLGHQFHG�E\�
D� VXEPLVVLRQ� WR� WKH� HYDOXDWLRQ� GDWDVHW��$GGLWLRQDOO\�� WKH\�
ZHUH� DVNHG� WR� SURYLGH� D� MXVWLILFDWLRQ� IRU� HDFK� H[SHULPHQW�
WKDW� WKH\� FRQGXFWHG� DV� ZHOO� DV� D� VXEMHFWLYH� HYDOXDWLRQ� RI�
HDFK��
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� 'D\V� ��� WR� ���� ,Q�GHSWK� VWXG\� RI� :DWVRQ�� :KLOH� WKH�
YLGHRV�� SURPRWLRQDO� PDWHULDOV�� UHVHDUFK� SDSHUV� DQG� WKH�
FRPSHWLWLRQ�LWVHOI�SURYLGH�ZRQGHUIXO�LQVLJKWV�LQWR�:DWVRQ��
ZH� ZHUH� LQWHUHVWHG� LQ� OHDUQLQJ� PRUH� DERXW� WKH� WHFKQLFDO�
GHWDLOV�RI�:DWVRQ��$V�VXFK��ZH�DVVLJQHG�DGGLWLRQDO�SDSHUV�
DERXW�:DWVRQ��SDSHUV�WKDW�ZHUH�QRW�PDGH�DYDLODEOH�RQ�WKH�
FRPSHWLWLRQ�VLWH��EXW�ZHUH�LQGHSHQGHQWO\�REWDLQHG�IURP�WKH�
:DWVRQ� WHDP��7HDPV�RI� VWXGHQWV�ZHUH�DVNHG� WR� VWXG\�DQG�
WKHQ�JLYH�D����PLQXWH�FODVV�SUHVHQWDWLRQ�RQ� WKH� IROORZLQJ�
SDSHUV��
x�'HHS�SDUVLQJ�LQ�:DWVRQ��0F&RUG�HW�DO��������
x� 6WUXFWXUHG�GDWD�DQG�LQIHUHQFH�LQ�'HHS4$��.DO\DQSXU�HW�
DO��������

x� 5HODWLRQ�H[WUDFWLRQ�DQG�VFRULQJ�LQ�'HHS4$��:DQJ�HW�DO��
������

x� 7H[WXDO�HYLGHQFH�JDWKHULQJ�DQG�DQDO\VLV��0XUGRFN�HW�DO��
������

x�$XWRPDWLF� NQRZOHGJH� H[WUDFWLRQ� IURP� GRFXPHQWV� �)DQ�
HW�DO��������

x� )LQGLQJ� QHHGOHV� LQ� D� KD\VWDFN�� 6HDUFK� DQG� FDQGLGDWH�
JHQHUDWLRQ��&KX�&DUUROO�HW�DO��������

x�0DNLQJ�:DWVRQ�IDVW��(SVWHLQ�HW�DO��������
7KLV� SURYHG� WR� EH� D� JUHDW� H[HUFLVH�� 8QLYHUVDOO\�� RXU�
VWXGHQWV�ZLVKHG�WKDW�WKH�SDSHUV�KDG�HYHQ�PRUH�GHWDLO��
� 'D\�����2Q�WKLV�GD\��ZH�WRRN�D�ODVW�ORRN�DW�:DWVRQ��E\�
SLQQLQJ� WKH� LQIRUPDWLRQ� ZH� OHDUQHG� IURP� WKH� SDSHU�
SUHVHQWDWLRQV� RQ� WKH� RYHUYLHZ� RI� WKH�:DWVRQ� DUFKLWHFWXUH�
DV�VKRZQ�LQ�ILJXUH���RI��&KX�&DUUROO�HW�DO���������
� )ROORZLQJ� WKRVH� SUHVHQWDWLRQV�� ZH� VSHQW� IRXU� GD\V� RQ�
LQWURGXFLQJ� SODQQLQJ�� $PRQJ� RWKHUV�� ZH� VWXGLHG� DQRWKHU�
HQJLQHHULQJ� PDUYHO� LQ� RXU� ILHOG�� VHOI�GULYLQJ� FDUV�� 2XU�
VWXGHQWV� ZHUH� DVNHG� WR� UHYLHZ� WKH� SDSHU� HQWLWOHG�
³$XWRQRPRXV� 'ULYLQJ� LQ� 8UEDQ� (QYLURQPHQWV�� %RVV� DQG�
WKH� 8UEDQ� &KDOOHQJH´� �8UPVRQ� &�� HW� DO�� ������� :H�
VXEVHTXHQWO\� GLVFXVVHG� WKLV� SDSHU� LQ� FODVV� DQG� ZDWFKHG�
VRPH�UHOHYDQW�YLGHRV��
� 'D\V����WR�����'XULQJ�WKHVH�GD\V��RXU�WHDPV�ZHUH�DVNHG�
WR� SUHVHQW� WKHLU� ZRUN� RQ� WKH� 0DFKLQH� /HDUQLQJ�
H[SHULPHQWV�� 7KH� WHDPV� ZHUH� DVNHG� WR� VSHQG� DERXW� ���
PLQXWHV� SUHVHQWLQJ� WKHLU� UHVXOWV�� 7KH\� ZHUH� LQVWUXFWHG� WR�
XVH�VOLGHV�IRU�WKHLU�SUHVHQWDWLRQV��
� 'D\�����7DNH�KRPH� ILQDO��:H�IHOW� WKDW� LW�ZRXOG�EHQHILW�
RXU� VWXGHQWV� WR� UHIOHFW� RQ� WKH�SRWHQWLDO� LPSDFW� RI�:DWVRQ��
7R� WKLV�H[WHQW��ZH�DVNHG� WKHP� WR�ZULWH�DQ�HVVD\�� WKLV�ZDV�
WKH�WDNH�KRPH�ILQDO��7KH�LQVWUXFWLRQV�ZHUH�DV�IROORZV��³:H�
VSHQW� D� JRRG� DPRXQW� RI� WLPH� DQG� HIIRUW� WR� OHDUQ� DERXW�
,%0¶V� :DWVRQ�� :DWVRQ�OLNH� WHFKQRORJLHV� KDYH� WKH�
SRWHQWLDO�WR�FKDQJH�WKH�ZRUOG��MXVW�DV�WKH�:RUOG�:LGH�:HE�
GLG��,PDJLQH�D�ZRUOG����\HDUV�IURP�QRZ�LQ�ZKLFK�GHYLFHV�
OLNH�:DWVRQ�DUH�LQ�HYHU\GD\�XVH��:KLOH�LW�LV�KDUG�WR�SUHGLFW�
WKH� IXWXUH�� SOHDVH� VSHFXODWH� KRZ� D� ZRUOG� OLNH� WKLV� PLJKW�
ORRN� OLNH��7DNH� LQWR� FRQVLGHUDWLRQ�ZKDW� ZH� OHDUQHG� DERXW�
:DWVRQ�� WR�GLVFXVV� WKH� IHDVLELOLW\�RI� WKRVH�GHYLFHV��-XVWLI\�
\RXU�UHDVRQLQJ�´�

� 6RPH� RI� RXU� VWXGHQWV� SURSRVHG� VRPH� UDWKHU� FOHYHU�
DSSOLFDWLRQV����

,QVWUXFWRU¶V�(YDOXDWLRQ�
:H�KDYH�EHHQ�PHDQLQJ�WR�LQWHJUDWH�:DWVRQ�LQWR�RXU�FRXUVH�
HYHU�VLQFH�LWV�OHJHQGDU\�SHUIRUPDQFH�RQ�-HRSDUG\���'XULQJ�
WKH� IDOO� RI� ������ ZH� VWXGLHG� DQG� UHDG�PRVW� RI� WKH� SDSHUV�
IURP� �)HUUXFFL� HW� DO�� �������:KHQ� ZH� OHDUQHG� DERXW� WKH�
FRPSHWLWLRQ�� ZH� WRRN� D� OHDS� DQG� GHFLGHG� WR� SDUWLFLSDWH��
(YHQ� WKRXJK� WKH�0DFKLQH� /HDUQLQJ� WHFKQLTXHV� WKDW� ZHUH�
XVHG�LQ�WKH�FRPSHWLWLRQ�ZHUH�DW�D�PXFK�ORZHU�OHYHO�WKDQ�ZH�
KDG�KRSHG��ZH�HQMR\HG�LQWHJUDWLQJ�WKH�FRPSHWLWLRQ�LQWR�RXU�
FRXUVH��
� :H�ZHUH�IRUWXQDWH�WR�EH�DEOH�WR�VWXG\�LQ�GHWDLO�WKH�QDWXUH�
DQG� WHFKQLTXHV� RI� D� PRGHUQ� HQJLQHHULQJ� PDUYHO� LQ� RXU�
ILHOG��:H�XVHG�D�ZLGH�DUUD\�RI�OHDUQLQJ�PDWHULDOV�WR�GR�VR��
UHYLHZLQJ�DQG�GLVFXVVLQJ�UHVHDUFK�SDSHUV��WKH�GHYHORSPHQW�
RI� VRIWZDUH� FHQWUDO� WR� WKH� ZRUNLQJV� RI� :DWVRQ�� YLGHRV��
SURPRWLRQDO� PDWHULDOV�� FODVV� GLVFXVVLRQV� SUHVHQWDWLRQV� RI�
WKH� UHVXOWV� RI� WKHLU� H[SHULPHQWV�� DQG� WKH� FRQGXFWLQJ� DQG�
GRFXPHQWLQJ�RI�H[SHULPHQWV�LQ�WKH�ILUVW�SODFH���
� ,Q�WKLV�SURFHVV��ZH�ZHUH�DEOH�WR�LQWURGXFH�RXU�VWXGHQWV�WR�
WKH�UHVHDUFK�SURFHVV�DQG�UHLQIRUFH�WKHLU�UHVHDUFK�VNLOOV����

6WXGHQW�)HHGEDFN�
:H� DVNHG� RXU� VWXGHQWV� WR� JLYH� IHHGEDFN� DERXW� WKH�
SDUWLFLSDWLRQ� LQ� WKH� FRPSHWLWLRQ� WKURXJK� WKH� H[LVWLQJ�
LQVWUXPHQW� RI� RXU� HQG�RI�WHUP� DQRQ\PRXV� FRXUVH�
HYDOXDWLRQV�� $ERXW� KDOI� RI� WKH� VWXGHQWV� ZKR� VWDWHG�
VRPHWKLQJ�DERXW�WKH�FRPSHWLWLRQ�ZHUH�YHU\�H[FLWHG�DERXW�LW�
DQG�DERXW�KDOI�ZHUH�QRW���
� 6RPH� RI� WKH� VWXGHQWV� ZKR� ZHUH� H[FLWHG� DERXW� WKH�
FRPSHWLWLRQ� VSHQW� DQ� H[WUDRUGLQDU\� DPRXQW� RI� WLPH� DQG�
HIIRUW�RQ�LW��WR�WKH�H[WHQW�WKDW�WKH\�REWDLQHG�DFFRXQWV�RQ�WKH�
PRVW�SRZHUIXO�FRPSXWHUV�RQ�FDPSXV�DQG�JRW�WKHP�VR�EXV\�
WKDW� WKH\� UHFHLYHG� FRQFHUQHG� HPDLOV� IURP� RXU� V\VWHP�
DGPLQLVWUDWRU���
� 6RPH� RI� WKH� VWXGHQWV�ZKR� GLG� QRW� OLNH� WKH� FRPSHWLWLRQ�
VWDWHG�WKDW�WKH�GDWDVHW�ZDV�MXVW�WRR�XQLQWHUHVWLQJ��7KH\�IHOW�
WKDW�WKH�SUREOHP�WR�EH�VROYHG�ZDV�WRR�DEVWUDFW��,W�DSSHDUHG�
WKDW� VRPH� RI� RXU� VWXGHQWV� OLWHUDOO\� ZDQWHG� WR� VHH� WKH�
RXWFRPH�RI� WKH�SURFHVVLQJ��:H�VHW� XS� WKH�SDUWLFLSDWLRQ� LQ�
WKH� FRPSHWLWLRQ� DV� D� UHVHDUFK� SURMHFW� ZLWK� D� ORW� RI� WLPH�
EXLOW� LQ� IRU� LQGHSHQGHQW�H[SORUDWLRQ��7KLV�GLG�QRW� JR�RYHU�
ZHOO� IRU�VRPH�RI�RXU�VWXGHQWV��WKH\�ZLVKHG�PRUH�VWUXFWXUH�
DQG�JXLGDQFH�IRU�WKH�FRPSHWLWLRQ���
� ,Q�WKH�HQG�RI�WKH�GD\��,%0�ZDV�FRUUHFW�LQ�VXJJHVWLQJ�WKDW�
JUDGXDWH�VWXGHQWV�SDUWLFLSDWH�LQ�WKLV�FRPSHWLWLRQ��,W�DSSHDUV�
WKDW� VRPH� RI� RXU� VWXGHQWV� ZHUH� MXVW� QRW� UHDG\� IRU� WKH�
UHVHDUFK� QDWXUH� RI� WKH� FRPSHWLWLRQ� DQG� VLQFH� WKH�
FRPSHWLWLRQ�ZDV� DQ� LQWHJUDO� SDUW� RI� WKH� FRXUVH�� WKH\�ZHUH�
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E\� DQG� ODUJH� XQKDSS\� DERXW� WKH� FRXUVH�� 7KH� VDGGHVW�
FRPPHQW� ZH� UHDG� ZDV� WKH� IROORZLQJ�� ³7ZR� PRQWKV� RI�
:DWVRQ�FDQ�JHW�SUHWW\�ERULQJ�´��
� ,Q� UHVSRQVH� WR� WKH� VWXGHQW� FRXUVH� HYDOXDWLRQV�� ZH�
GHFLGHG� WR� UHPRYH� WKH� :DWVRQ� FRPSHWLWLRQ� IURP� RXU�
LQWURGXFWRU\� $,� FRXUVH� DQG� LQVWHDG� SODFH� LW�� DV� ZHOO� DV�
DGGLWLRQDO� PDWHULDOV� DERXW�:DWVRQ� LQ� D� IROORZ� XS� FRXUVH��
:H�ZLOO�VWLOO� VWXG\�:DWVRQ��KRZHYHU� LQ�D�PRUH� WUDGLWLRQDO�
VHWWLQJ�E\�VWXG\LQJ�DQG�SUHVHQWLQJ� WKH� UHVHDUFK�SDSHUV�� DV�
ZDV�GRQH�RQ�GD\V����������

&RQFOXVLRQV�
3DUWLFLSDWLQJ�LQ�WKH�FKDOOHQJH�ZDV�D�ELW�RI�D�ULVN��DV�E\�WKH�
WLPH�ZH�KDG�WR�PDNH�WKH�GHFLVLRQ�WR�SDUWLFLSDWH��ZH�GLG�QRW�
NQRZ� PXFK� DERXW� WKH� GDWDVHWV� QRU� DERXW� KRZ� WR� EHVW�
LQFRUSRUDWH� WKH� PDWHULDOV� LQWR� RXU� ��� ZHHN� WHUP�� $V�
GHVFULEHG��ZH�KDG�PL[HG�UHVXOWV���
� ([FHSW� IRU� WKH� YLGHR� RQ� WKH� ILQDQFLDO� DSSOLFDWLRQV�� ZH�
XVHG� DOO� RI� WKH� PDWHULDOV� PDGH� DYDLODEOH� WKURXJK� WKH�
FRPSHWLWLRQ� VLWH�� ,Q� DGGLWLRQ�� ZH� XVHG� VHYHUDO� RI� WKH�
WHFKQLFDO�SDSHUV�DV�SXEOLVKHG�LQ��)HUUXFFL�HW�DO���������
� :H�ZLVKHG� WKDW� WKH�$,� WHFKQLTXHV� WR�EH�XVHG�ZHUH�DW� D�
KLJKHU� OHYHO�� :H� ZRXOG� OLNH� WR� VHH� D� VLWXDWLRQ� ZKHUH�
VWXGHQWV� HPSOR\� YDULRXV� LQIHUHQFH� WHFKQLTXHV�� KLJKHU�
OHYHOV� RI� PDFKLQH� OHDUQLQJ� DV� ZHOO� DV� NQRZOHGJH�
UHSUHVHQWDWLRQ���
� :H�DUH�KRSLQJ� WKDW� LQ� DGGLWLRQ� WR� WKH� H[LVWLQJ�GDWDVHWV��
,%0� PDNHV� DYDLODEOH� WKDW� GDWD� ZKLFK� VKRZV� WKH�
FRUUHVSRQGHQFH�EHWZHHQ�WKH�DQVZHU�,'V�DQG�DFWXDO�WH[W�RI�
WKH� DQVZHUV�� 7KLV� ZRXOG� HQDEOH� SDUWLFLSDQWV� WR� H[SORUH�
KLJKHU� OHYHO� WHFKQLTXHV� WKDW� DUH� JHDUHG� WRZDUGV� DQVZHU�
PHUJLQJ�����
� 0RVW� LPSRUWDQWO\�� ZH� ZRXOG� OLNH� WR� JR� DERYH� WKH�
FRPSHWLWLRQ� DQG� GHYHORS� DQ� $,� FRXUVH� EXLOW� DURXQG�
:DWVRQ��3HUKDSV��WKLV�FDQ�EH�WKH�UHVXOW�RI�D�FRQFHUWHG�HIIRUW�
E\�LQVWUXFWRUV�DFURVV�VHYHUDO�LQVWLWXWLRQV���
�

7UDGHPDUN�� VHUYLFH� PDUN�� RU� UHJLVWHUHG� WUDGHPDUN� RI� ,QWHUQDWLRQDO�
%XVLQHVV�0DFKLQHV�&RUSRUDWLRQ� LQ� WKH�8QLWHG�6WDWHV�� RWKHU� FRXQWULHV�� RU�
ERWK���


7UDGHPDUN��VHUYLFH�PDUN��RU�UHJLVWHUHG�WUDGHPDUN�RI�-HRSDUG\�
3URGXFWLRQV��,QF���:LNLPHGLD�)RXQGDWLRQ�RU�*RRJOH�LQ�WKH�8QLWHG�6WDWHV��
RWKHU�FRXQWULHV��RU�ERWK��
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