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3UREOHPV� RI� WKHRU\� DQG� SUDFWLFH� RI� WKH�5XVVLDQ� DV� D� IRUHLJQ� ODQJXDJH� WHVWLQJ� IRU�
HQWUDQWV� LQ� WHFKQLFDO� XQLYHUVLWLHV� DUH� FRQVLGHUHG�� 7KH� EHQHILWV� RI� WHVW� IRUPV� IRU�
FRQWUROOLQJ� WKH�IRUHLJQ�VWXGHQWV¶ VNLOOV� LQ WKH�5XVVLDQ� ODQJXDJH�GXULQJ�D�KDUG� WLPH�
OLPLW�DUH�SUHVHQWHG��7KH�VWUXFWXUH�DQG�FRQWHQW�RI�WKH�WHVWV��DOO�W\SHV�RI�WDVNV�RIIHUHG�
RQ�WKH�HQWUDQFH�DQG�ILQDO�H[DPLQDWLRQV�LQ�WKH�5XVVLDQ�ODQJXDJH��WKH�UHTXLUHPHQWV�WR�
WKH�VNLOOV�DQG�DELOLWLHV�RI�VWXGHQWV�LQ�WKH W\SHV�RI�VSHHFK�DFWLYLW\�� OLVWHQLQJ��VSHDNLQJ��
UHDGLQJ�DQG�ZULWLQJ�� RQ�WKH�EDVLV�RI�FRPPRQ�OLWHUDU\�DQG�VFLHQWLILF�VW\OHV�RI�VSHHFK�
DUH� GHVFULEHG� LQ� GHWDLOV�� 7KH� FRQGXFWHG� UHVHDUFKHV� WDNH� LQWR� DFFRXQW� WKH� IDFW� WKDW�
QXPHURXV�VFLHQWLILF�DQG�PHWKRGRORJLFDO UHVHDUFKHV�DUH�GHYRWHG� WR� WKH�SUREOHPV�RI�
WKH�IRUHLJQ�FLWL]HQV�WHVWLQJ��FODVVLILFDWLRQ�DQG�VHOHFWLRQ�RI�WH[WV��7KH�UHVXOWV�RI�WH[W�
DQDO\VLV�RI�WKH�5XVVLDQ�WH[WERRNV�UHTXLUHG�IRU�WHVWLQJ��WZR�W\SHV�RI�WHVWV�LQ�5XVVLDQ�
DV�D�IRUHLJQ�ODQJXDJH�IRU�WHFKQLFDO�GLUHFWLRQ�RI�WUDLQLQJ�VWXGHQWV��IXWXUH�EDFKHORUV�DQG�
PDVWHUV��DUH�SUHVHQWHG��,W�ZDV�IRXQG�WKDW�IRU�FRQWURO�RI�VNLOOV��NQRZOHGJH��DQG�VNLOOV�
LQ�VFLHQWLILF�VW\OH�RI�VSHHFK�VKRXOG�RIIHU�RQ�EDVLF�VFLHQFH�WH[WV��IUDJPHQWV�RI�DXWKHQWLF�
WH[WV� FRQWDLQLQJ� JUDPPDWLFDO IUHTXHQF\� FRQVWUXFWLRQV�� W\SLFDO� IRU� IXQGDPHQWDO�
VFLHQFH� WH[WV� LQ�� $IWHU� DQDO\]LQJ� WKH� W\SHV� RI� HGXFDWLRQDO� WH[WV� LQ� UHODWLRQ� WR� WKH�
WUDLQLQJ�RI�IXWXUH�JUDGXDWH�VWXGHQWV�WKH�DXWKRUV�FDPH�WR�WKH�FRQFOXVLRQ�WKDW�WKH�PRVW�
IUHTXHQF\�WH[WV�DUH�WKH�RQHV�RI�SURRIV�DQG�RQHV�RI�GLVFRXUVH�WKDW�ZHUH�SURSRVHG�WR�
VWXGHQWV�ZKHQ�WKH\�ZHUH�KDYLQJ�H[DPV�LQ�UHDGLQJ�DQG�OLVWHQLQJ��$OO�WKH�WDVNV�ZHUH�
EHLQJ� WHVWHG� IRU� VHYHUDO� \HDUV�� ZKLFK� XOWLPDWHO\� RSWLPL]HG� WKH� OHDUQLQJ� SURFHVV�
VLJQLILFDQWO\�

.H\ZRUGV� 7HVWLQJ��7\SLFDO�7HVW��5XVVLDQ�DV�D�)RUHLJQ�/DQJXDJH��7HVWLQJ��7DVNV��
6HOHFWLRQ�RI�7H[WV��7HFKQLFDO�'LUHFWLRQ�RI�7UDLQLQJ�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

3LQHYLFK� (� 9���3HWURYD� *� 0���2UORY� (� $���	�5RPDQRYD� 1��1� ������� 7HVWLQJ�SUREOHPV�
LQ�5XVVLDQ�DV�D�IRUHLJQ� ODQJXDJH� LQ�D� WHFKQLFDO�XQLYHUVLW\� -RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�
/LQJXLVWLFV�����63�����������

� &RUUHVSRQGLQJ�DXWKRU��%DXPDQ 0RVFRZ�6WDWH�7HFKQLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD�
� %DXPDQ 0RVFRZ�6WDWH�7HFKQLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD�
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�� ,QWURGXFWLRQ

7KH�PRGHUQ� SHULRG� RI� GHYHORSPHQW� RI�PHWKRGV� RI� WHDFKLQJ�5XVVLDQ� DV� D�
IRUHLJQ� ODQJXDJH� LV�D�SHULRG�RI� LQWHQVLYH� GHYHORSPHQW�DQG� LQWURGXFWLRQ�RI�YDULRXV�
V\VWHPV� RI� SHGDJRJLFDO� PHDVXUHPHQWV�� 5XVVLDQ� DQG� IRUHLJQ� RUJDQL]DWLRQDO� DQG�
WHFKQRORJLFDO� PRGHOV� RI� WHVWLQJ� V\VWHPV� DUH� VXFFHVVIXOO\� GHYHORSLQJ�� )RUHLJQ�
DSSOLFDQWV�HQWHULQJ�WKH�ILUVW�\HDU�RI�WHFKQLFDO�XQLYHUVLWLHV�VKRXOG�EH�WUDLQHG�WR�KDYH�
VWXGLHV�LQ�WKH�5XVVLDQ�ODQJXDJH�DW�5XVVLDQ�XQLYHUVLWLHV�LQ�WKH�ODQJXDJH�HQYLURQPHQW��
7KH\�KDYH�WR�EH�WUDLQHG�DW�WKH�3UHSDUDWRU\�'HSDUWPHQW�DQG�SDVV�D�)LUVW�&HUWLILFDWLRQ�
/HYHO�([DPLQDWLRQ��WKDW�LV��WKH\�KDYH�WR�VSHDN�IOXHQW�5XVVLDQ�WR�WKH�H[WHQW�WKDW�DOORZV�
WKHP� WR� FDUU\� RXW� HGXFDWLRQDO� DQG� SURIHVVLRQDO� DFWLYLWLHV� LQ� 5XVVLDQ�� DQG� WR� EH�
LQYROYHG� LQ� HYHU\GD\� FRPPXQLFDWLRQ�� WR� EH� SV\FKRORJLFDOO\� UHDG\� IRU� OHDUQLQJ�
DFWLYLWLHV� LQ� D� QHZ� VRFLR�FXOWXUDO� HQYLURQPHQW�� WR� SRVVHVV� D� V\VWHP� RI� VXEMHFW�
NQRZOHGJH�QHFHVVDU\�IRU�IXUWKHU�HGXFDWLRQ�LQ�XQLYHUVLWLHV�RI�WKH�5XVVLDQ�)HGHUDWLRQ��
WR�NQRZ�WKH�PHWKRGV�RI�GRLQJ�WHVW�WDVNV��7KH�PRVW�LPSRUWDQW�WDVN�LV�WKH�GHYHORSPHQW�
RI� FRPPXQLFDWLRQ� VNLOOV�� ,Q� PRGHUQ� HGXFDWLRQ�� WKLV� LVVXH� LV� JLYHQ� JUHDW� DWWHQWLRQ
�5RPDQRYD�	�6NRULNRYD��������.LUVDQRYD�	�/D]DUHY��������,YOHY�9���,YOHY�<X���	�
,YOHYD��������6NRULNRYD�	�.KURPRY��������,QR]HPWVHY��,YOHYD��,YOHY��	�2VHOHGFKLN��
�������ZKLFK�LV�UHIOHFWHG�LQ�WKH�&RQFHSW�RI�6FLHQWLILF�(GXFDWLRQ�DQG�JOREDO�WUHQGV�LQ�
WKH� GHYHORSPHQW� RI� HGXFDWLRQ� DQG� DFDGHPLF� UHVHDUFK� �.DUSRY�� ������ ������� $Q�
HTXDOO\�LPSRUWDQW�WDVN�LV�WKH�DVVHVVPHQW�RI�ODQJXDJH�DQG�VSHHFK�FRPSHWHQFH�

7HVW�WHFKQRORJLHV�PDNH�LW�SRVVLEOH�QRW�RQO\�WR�DVVHVV�WKH�NQRZOHGJH��VNLOOV�
DQG�DELOLWLHV�RI�IRUHLJQ�VWXGHQWV��EXW�DOVR�WR�REMHFWLYHO\�PHDVXUH�WKHP��7HVW�FRQWURO�
DOORZV� RQH� WR� VLJQLILFDQWO\� VDYH� WLPH� DQG� LV� WKH� EHVW� ZD\� WR� REMHFWLYHO\� WHVW� WKH�
NQRZOHGJH�RI�DSSOLFDQWV��7KHUHIRUH��HQWUDQFH�WHVWV�DUH�FRQGXFWHG�LQ�WKH�IRUP�RI�WHVW�
WDVNV�LQ�DOO�VXEMHFWV��7KH�WHVWLQJ�RI� IRUHLJQ�FLWL]HQV�� WKH�WH[W�FODVVLILFDWLRQ��DQG�WKH�
SUREOHPV�RI�VHOHFWLQJ�WH[WV�DUH�WKH�VXEMHFW�RI�QXPHURXV�VFLHQWLILF�DQG�PHWKRGRORJLFDO�
VWXGLHV�E\�%DO\NKLQD���������/�3��.OREXNRYD��(�/��.RUFKDJLQD�DQG�RWKHUV�

$V� LW� ZDV� QRWHG� E\� %DO\NKLQD� �������� ³WKHUH� KDYH� DSSHDUHG� WKH�
FLUFXPVWDQFHV� WKDW� GHWHUPLQH� WKH� VSHFLDO� VLJQLILFDQFH� DQG� UHOHYDQFH� RI� WKH�
GHYHORSPHQW� RI� WHVW� FRQWURO� DQG� WKH� QDWLRQZLGH� WHVWLQJ� V\VWHP�� WKH� SURFHVV� RI�
VWDQGDUGL]DWLRQ�RI� WKH�5XVVLDQ�HGXFDWLRQDO� V\VWHP� LV� LQ�SURJUHVV�� VWDWH�HGXFDWLRQDO�
VWDQGDUGV�DUH�EHLQJ�GHYHORSHG��WKH�SUREOHP�RI�PDVV�PHDVXUHPHQW�RI�WKH�OHYHO�DQG�
TXDOLW\�RI�VWXGHQWV�WUDLQLQJ��LQ�D�YDULHW\�RI�GLVFLSOLQHV�DW�WKH�FRPSOHWLRQ�RI�YDULRXV�
VWDJHV�LQ�HGXFDWLRQ�LV�HPHUJLQJ�IXOO�EORZQ´�

$W�SUHVHQW�LW�LV�QHFHVVDU\�WR�XQLI\�WKH�WDVNV�DQG�PHHW�WKH�QHZ�UHTXLUHPHQWV��
VR� WKHUH�KDV�DSSHDUHG�DQ�XUJHQW�QHHG� WR�FKDQJH� WKH� IRUP�RI� WKH�5XVVLDQ� ODQJXDJH�
HQWUDQFH�H[DPLQDWLRQV�IRU�IRUHLJQ�DSSOLFDQWV��DV�SUHYLRXVO\�KHOG�H[DPV�LQ�WKH�IRUP�
RI�UHWHOOLQJ�WKH�WH[W�WKH�DSSOLFDQWV�OLVWHQHG�WR�DUH�RXWGDWHG��7KH�UDQJH�RI�WKH�IRUHLJQ�
ODQJXDJH�SURILFLHQF\�UHTXLUHPHQWV� LV�GLYHUVH�� WKHUHIRUH� LW� LV�D�QRW�D�VLPSOH� WDVN� WR�
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GHYHORS� D� WHVW� ZKLFK� ZRXOG� EH� XQLYHUVDO� IRU� QRQ�SKLORORJLVWV�� PHHW� PRGHUQ�
UHTXLUHPHQWV�� LQFOXGH�QRQ�UHFXUULQJ�W\SHV�RI�WDVNV��REMHFWLYHO\�DVVHVV�WKH�ODQJXDJH�
DQG�VSHHFK�FRPSHWHQFH�RI�IRUHLJQ�DSSOLFDQWV��7R�VROYH�WKLV�SUREOHP��ZH�GHYHORSHG�
IXQGDPHQWDOO\�QHZ�W\SHV�RI�H[DPLQDWLRQ�WDVNV�LQ�WKH�5XVVLDQ�ODQJXDJH�LQ�WKH�IRUP�RI�
D�WHVW�IRU�GLIIHUHQW�GHJUHHV�RI�VWXGHQWV�WUDLQLQJ��L�H��IXWXUH�%DFKHORU¶V�DQG�0DVWHU¶V�
'HJUHHV�VWXGHQWV�

7KH�SXUSRVH�RI�WKLV�SDSHU�LV�WR�SUHVHQW�DQG�GHVFULEH�WZR�W\SHV�RI�WKH�WHVW��
7KH�ILUVW�WHVW�LV�GHVLJQHG�IRU�%DFKHORU¶V�'HJUHH�VWXGHQWV�ZKR�DLP�DW�JHWWLQJ�KLJKHU�
HGXFDWLRQ�XQGHU�D�VWDQGDUG�WUDLQLQJ�SURJUDP�IRU�5XVVLDQ�VWXGHQWV��7KH�VHFRQG�WHVW�LV�
GHVLJQHG�IRU�JUDGXDWHV��L�H��0DVWHU¶V�'HJUHH�VWXGHQWV��ZKR�ZLOO�FRQWLQXH�WKHLU�VWXGLHV�
LQ�LQGLYLGXDO�SURJUDPV�

�� *HQHUDO�&KDUDFWHULVWLFV�RI�WKH�7HVWV�DQG�7KHLU�5HTXLUHPHQWV

7KH�WHVW�RI�WKH�ILUVW�W\SH�LV�FDUULHG�RXW�DV�D�XQLYHUVLW\�HQWUDQFH�H[DP��WKH�WHVW�
RI�WKH�VHFRQG�W\SH�LV�D�ILQDO�IRU�VWXGHQWV�RI�WKH�3UHSDUDWRU\�'HSDUWPHQW��$Q\�IRUHLJQ�
VWXGHQW�ZLOLQJ� WR� EH� HQUROOHG� LQ� WKH� �VW� \HDU� RI�%DXPDQ�0RVFRZ�6WDWH�7HFKQLFDO�
8QLYHUVLW\��%0678��PXVW�WDNH�WKH�ILUVW�WHVW��6WXGHQWV�ZKR�KDYH�VWXGLHG�5XVVLDQ�DW�
WKH�3UHSDUDWRU\�'HSDUWPHQW�RI�RXU�XQLYHUVLW\�VKRXOG�VXFFHVVIXOO\�SDVV�WKH�VHFRQG�WHVW�
LQ�RUGHU�WR�GR�WKH�0DVWHU
V�SURJUDP�

%RWK�WKH�ILUVW�DQG�VHFRQG�W\SHV�RI�WKH�WHVW�DUH�GHYHORSHG�IRU�VWXGHQWV�RI�QRQ�
SKLORORJLFDO�PDMRUV��6LQFH�OHFWXUHV�DQG�VHPLQDUV�DUH�JLYHQ�LQ�WKH�5XVVLDQ�VSHDNLQJ�
DXGLHQFH�� IRUHLJQHUV� ZKR� KDYH� EHHQ� WUDLQHG� DW� WKH� 3UHSDUDWRU\� 'HSDUWPHQW� DUH�
H[SHFWHG� WR� KDYH� D� FHUWDLQ� OHYHO� RI� VNLOOV� DQG� DELOLWLHV� LQ� YDULRXV� W\SHV� RI� VSHHFK�
DFWLYLW\� � OLVWHQLQJ�� VSHDNLQJ�� UHDGLQJ� DQG� ZULWLQJ� VNLOOV� � EDVHG� RQ� OLWHUDU\� DQG�
VFLHQWLILF�VW\OHV�RI�VSHHFK�

:KHQ�UHDGLQJ��WKH\�PXVW�

x XQGHUVWDQG� VLPSOH� JHQHUDO� VFLHQWLILF� WH[WV�� WKH� PDLQ� FRQWHQW� RI�
DFDGHPLF��VFLHQWLILF�DQG�JHQHUDO�WH[WV�DQG�FHUWDLQ�IDFWV��VWDWHPHQWV��
FDXVH�DQG�HIIHFW�UHODWLRQVKLSV��ZLWKRXW�XVLQJ�D�GLFWLRQDU\�

x XQGHUVWDQG�ERWK�WKH�EDVLF�DQG�DGGLWLRQDO�LQIRUPDWLRQ�FRQWDLQHG�LQ�
WKH�WH[W�

x LGHQWLI\�WKH�NH\�SUREOHP�RI�WKH�WH[W�

x ILQG� PHDQLQJIXO� FRQWHQW�UHODWHG� EORFNV� LQ� WKH� WH[W�� NQRZ� DQG�
XQGHUVWDQG� WKHLU� VHPDQWLFV�� VWUXFWXUH� DQG� FRPPXQLFDWLYH� IRFXV��
DQG

x EH�DEOH�WR�IRUPXODWH�D�JHQHUDO�LGHD�RI�WKH�FRQWHQW��DSSO\�GLIIHUHQW�
W\SHV�RI�UHDGLQJ�
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$V�IRU�OLVWHQLQJ��IRUHLJQ�VWXGHQWV�PXVW�

x OLVWHQ� WR�DQG�XQGHUVWDQG� WKH�VSHHFK�EDVHG�RQ� WKH�YRFDEXODU\�DQG�
JUDPPDU�VWXGLHG��WKH�PDLQ�FRQWHQW�DQG�FHUWDLQ�IDFWV��VWDWHPHQWV�DQG�
UHODWLRQVKLSV� EHWZHHQ� WKHP� LQ� PRQRORJ� DQG� GLDORJ� VSHHFK�� LQ�
DFDGHPLF��JHQHUDO�DQG�VFLHQWLILF�WH[WV��DQG

x OLVWHQ�WR�DQG�XQGHUVWDQG�D�VFLHQWLILF�ODQJXDJH�OHFWXUH�RQ�WKH�PDMRU�
RI�WKHLU�IXUWKHU�WUDLQLQJ��OLVWHQ�WR�WKH�WH[WV�ZKLFK�DUH�UHSURGXFHG�RQH�
WLPH�DW� WKH� UDWH�RI����±����V\OODEOHV�SHU�PLQXWH�� WKH�FRQWHQW�RI�
QHZ�ZRUGV�EHLQJ�XS�WR������

:ULWLQJ�LV�D�IXQGDPHQWDO�VNLOO�IRU�WHDFKLQJ�D�IRUHLJQ�ODQJXDJH��$SSOLFDQWV�
PXVW�

x EH� DEOH� WR� FRUUHFWO\� ZULWH� OHWWHUV�� ZRUGV�� VHQWHQFHV� XVLQJ� ZHOO�
NQRZQ�ZRUGV��ZULWH�GRZQ�ZKDW�KDV�EHHQ�UHDG�RU�KHDUG��GUDZ�XS�
DQG�ZULWH�GRZQ�GLIIHUHQW�W\SHV�RI�WH[W�SODQV��QRWHV��ERWK�VKRUW�DQG�
GHWDLOHG��GUDZ�XS�DQG�ZULWH�GRZQ�D�SODQ�RI�WKHLU�PHVVDJH�

x PDNH�XS�D�ZULWWHQ�PRQRORJLF�UHSURGXFWLYH�VWDWHPHQW�ZLWK�D�JLYHQ�
FRPPXQLFDWLYH�JRDO��PHDQLQJIXOO\�SURFHVV�WKH�WH[W��ZULWH�WKHLU�RZQ�
VWDWHPHQW�RQ�WKH�SURSRVHG�WRSLF��DQG

x EH�DEOH�WR�VWDWH�LQ�D�ZULWWHQ�IRUP�WKH�FRQWHQW�RI�WKH�WH[W�ZKLFK�WKH\�
UHDG�RU�OLVWHQHG�WR��ZLWK�YDU\LQJ�GHJUHHV�RI�PLQLPL]DWLRQ�

8QGHUVWDQGLQJ�WKH�WH[W��FRQVWUXFWLQJ�VSHHFK�LQ�WKH�IRUP�RI�DQ�RUDO�RU�ZULWWHQ�
PHVVDJH� LV� RQH� RI� WKH� PDLQ� SXUSRVHV� RI� WHDFKLQJ� D� IRUHLJQ� ODQJXDJH�� 7KH� PDLQ�
FULWHULRQ�IRU�PDVWHULQJ�D�ODQJXDJH�LV�DQ�DGHTXDWH�SHUFHSWLRQ�RI�WH[WXDO�LQIRUPDWLRQ��
WKH�DELOLW\�WR�SURGXFH�FHUWDLQ�WH[WV�ZLWK�WKHLU�FKDUDFWHULVWLF�IHDWXUHV�

:KHQ� FRQWUROOLQJ� NQRZOHGJH� LQ� WKH� ILHOG� RI� DQ\� IRUHLJQ� ODQJXDJH�� FORVH�
DWWHQWLRQ�VKRXOG�EH�SDLG�WR�YRFDEXODU\��VLQFH�YRFDEXODU\��LQWHUDFWLQJ�LQ�VSHHFK�ZLWK�
JUDPPDU�DQG�SKRQHWLFV��LV�WKH�OHDGLQJ�PHDQV�RI�YHUEDO�DQG�ZULWWHQ�FRPPXQLFDWLRQ�
�.U\XFKNRYD�� ������� )RUHLJQ� DSSOLFDQWV� VKRXOG� KDYH� WKH� YRFDEXODU\�� VXIILFLHQW� WR�
XQGHUVWDQG�PRVW� HYHU\GD\� WRSLFV�� IDPLO\�� KREELHV��ZRUN�� VWXG\�� IXWXUH� SURIHVVLRQ��
HYHQWV�LQ�WKH�ZRUOG�DQG�LQ�OLIH��,Q�DGGLWLRQ��DSSOLFDQWV�DUH�UHTXLUHG�WR�KDYH�DQ�LGHD�
DERXW� WKH� IHDWXUHV�RI� WKH� VFLHQWLILF� ODQJXDJH�� W\SLFDO� ODQJXDJH�FRQVWUXFWLRQV�RI� WKH�
VFLHQWLILF�VW\OH��WR�NQRZ�DW�OHDVW�����JHQHUDO�VFLHQWLILF�WHUPV�

0DVWHULQJ�D� IRUHLJQ�ODQJXDJH�DV�D�PHDQV�RI�FRPPXQLFDWLRQ�LV� LPSRVVLEOH�
ZLWKRXW� NQRZOHGJH� RI� JUDPPDU�� 7KLV� LV� SDUWLFXODUO\� UHOHYDQW� IRU� WKH� 5XVVLDQ�
ODQJXDJH��VLQFH�LW�EHORQJV�WR�WKH�QXPEHU�RI�LQIOHFWLRQDO�ODQJXDJHV��ZLWK�DQ�H[WHQVLYH�
SUHSRVLWLRQDO�DQG�FDVH�WLPH�V\VWHP��LW�KDV�D�FRPSOH[�V\VWHP�RI�V\QWDFWLF�IRUPV�

/HW�XV�FRQVLGHU�LQ�PRUH�GHWDLO�HDFK�W\SH�RI�WKH�WHVW�
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�� 7HVWV�RI�WKH�)LUVW�7\SH��)XWXUH�%DFKHORU¶V�'HJUHH�6WXGHQWV
���� 6WUXFWXUH��$VVHVVPHQW�&ULWHULD��/HYHO�RI�3URILFLHQF\�

7KH�WHVW�RI�WKH�ILUVW�W\SH�IRU�IRUHLJQ�DSSOLFDQWV�LV�FOHDUO\�VWUXFWXUHG��7KH�WHVW�
FRQVLVWV�RI�WHQ�WDVNV��DQG�WKHLU�FRQWHQW�IXOO\�FRPSOLHV�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�
6WDWH�6WDQGDUG�IRU�)RUHLJQHUV�ZKR�KDYH�SDVVHG�WKH�H[DPV�IRU�WKH�)LUVW�&HUWLILFDWLRQ�
/HYHO�RI�3URILFLHQF\�LQ�5XVVLDQ�

7KLV� IRUP� RI� FRQWURO� DOORZV� XV� WR� REMHFWLYHO\� WHVW� WKH� DELOLW\� RI� IRUHLJQ�
DSSOLFDQWV� WR� ZRUN� LQ� D� WHVW� IRUPDW� ZLWK� D� VWULFW� WLPH� OLPLW� � ���� PLQXWHV�� 7KH�
PD[LPXP� QXPEHU� RI� SRLQWV� VFRUHG� LV� �����:KHQ� FDUU\LQJ� RXW� WKH WDVN�� LW� LV� QRW�
DOORZHG� WR� XVH� WKH� GLFWLRQDU\�� 7KH� WHVWV� DUH� EDVHG� RQ� WKH� REMHFWLYHV� RI� XVLQJ� WKH�
5XVVLDQ� ODQJXDJH�� VNLOOV� DQG� DELOLWLHV� LQ� WKH� XVH� RI� ODQJXDJH� PHDQV� IRU� WKH�
LPSOHPHQWDWLRQ�RI�FRPPXQLFDWLYH�WDVNV�LQ�WKH�PDLQ�W\SHV�RI�VSHHFK�DFWLYLW\��UHDGLQJ��
ZULWLQJ��OLVWHQLQJ��/HW�XV�QRWH�WKDW�� LQ�DGGLWLRQ�WR�WHVWLQJ�ZULWLQJ�VNLOOV�DV�VXFK��WKH�
OHYHO�RI�SURILFLHQF\� LQ�ZULWWHQ� VSHHFK� LV�DVVHVVHG� LQ� WKH� IRUP�RI�PDNLQJ�D�ZULWWHQ�
VSHHFK�VWDWHPHQW�

7KH�GHYHORSHG� WHVW�JLYHV�DQ�XQELDVHG�DVVHVVPHQW�RI� WKH�DELOLW\ RI� IRUHLJQ�
DSSOLFDQWV� WR� VWXG\� DW� D� XQLYHUVLW\� LQ� 5XVVLDQ�� WR� PHHW� WKHLU� QHHGV� ZKHQ�
FRPPXQLFDWLQJ� ZLWK� QDWLYH� VSHDNHUV� LQ� WKH� VRFLDO�� HGXFDWLRQDO�� SURIHVVLRQDO� DQG�
VRFLR�FXOWXUDO�VSKHUHV�RI�VSHHFK�DFWLYLW\��7KH�WHVW�LV�DLPHG�DW�GHWHUPLQLQJ�WKH�OHYHO�RI�
JHQHUDO�SURILFLHQF\�LQ�5XVVLDQ��WDNLQJ�LQWR�DFFRXQW�WKH�IXWXUH�HGXFDWLRQ�LQ�D�WHFKQLFDO�
XQLYHUVLW\�� WKDW� LV�� LW� LQFOXGHV� WKH� WDVNV� IRU� WHVWLQJ� WKH�NQRZOHGJH�RI� WKH� VFLHQWLILF�
ODQJXDJH�LQ�LWV�YDULHW\�� D�VFLHQWLILF�SRSXODU�VXE�VW\OH��DV�ZHOO�DV�WKH�GHYHORSPHQW�RI�
DSSOLFDQWV¶� OLQJXLVWLF�FRPSHWHQFH��ZLWKLQ�ZKLFK� WKH� OH[LFDO��JUDPPDWLFDO��VHPDQWLF�
DQG� SKRQRORJLFDO� FRPSHWHQFH� LV� DVVHVVHG�� 7KH� WHVW� PDWHULDO� ZDV� VHOHFWHG� LQ�
DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH�6WDWH�(GXFDWLRQDO�6WDQGDUG�LQ�WKH�5XVVLDQ�
ODQJXDJH�

�����7\SLFDO�7HVW�7DVNV�IRU�)XWXUH�%DFKHORU¶V�'HJUHH�6WXGHQWV

6RPH� WDVNV� KDYH� QR� DQVZHUV� EHFDXVH� RI� GLIIHUHQFH� (QJOLVK� DQG� 5XVVLDQ�
JUDPPDU�

7DVN� ,� � ZULWLQJ� D� VXPPDU\� RI� WKH� PDWHULDO� OLVWHQHG� WR� ± LV� RI� WKH� PRVW�
GLIILFXOW\�IRU�IRUHLJQ�DSSOLFDQWV��VLQFH�WKH\�QHHG�WR�EH�FUHDWLYH�WR�D�FHUWDLQ�H[WHQW�WR�
GR�WKLV�WDVN��7KHUHIRUH��LW�LV�DOORZHG�WR�OLVWHQ�WR�WKH�WH[W�WZLFH��7KH�WDVN�DLPV�DW�WHVWLQJ�
KRZ�DSSOLFDQWV�XQGHUVWDQG�DQG�SURFHVV�LQIRUPDWLRQ�LQ�WKH�IRUP�RI�D�VPDOO�FRKHUHQW�
WH[W��ZULWH�D�VKRUW�VXPPDU\�RI�WKH�PDWHULDO��WKH�PD[LPXP�VFRUH�EHLQJ����SRLQWV��7KH�
YROXPH�RI�WKH�DXGLWRU\�PDWHULDO�LV���������ZRUGV��WKH�QXPEHU�RI�XQIDPLOLDU�ZRUGV�
VKRXOG�QRW�H[FHHG������
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,��/LVWHQ�WR�WKH�WH[W�DQG�ZULWH�D�VKRUW�VXPPDU\�RI�XS�WR�������ZRUGV�

6HUJH\� 3DYORYLFK�.RURO\RY�� WKH� &KLHI� 6SDFHFUDIW�'HVLJQHU�� ZDV� D� KRW�
WHPSHUHG�PDQ��2QFH�KH�FRPH�LQWR�WKH�ZRUNVKRS�ZKHUH�WKH�VSDFHFUDIW��9RVWRN��ZDV�
EHLQJ�EXLOW��DQG�QRWLFHG�WKH�IODZV�LQ�WKH�ZRUN�RI�RQH�HQJLQHHU��6HUJH\�3DYORYLFK�JRW�
YHU\�XQKDSS\�DERXW�WKDW�DQG�WROG�WKH�HQJLQHHU�WKDW�KH�ZDV�ILUHG�

7KH�HQJLQHHU�DJUHHG�ZLWK�.RURO\RY��EXW�GLG�QRW�JR�KRPH�DQG�FRQWLQXHG�WR�
GR�KLV�MRE�

$IWHU�DERXW�WKUHH�KRXUV��.RURO\RY�IRXQG�VRPH�IODZV�LQ�WKH�ZRUN�DJDLQ�DQG�
WROG�WKH�HQJLQHHU�WKDW�KH�ZDV�PDNLQJ�D�VHYHUH�UHSULPDQG�IRU�WKH�EDG�ZRUN�

� :HOO��\RX�GR�QRW�KDYH�WKH�ULJKW��� DQVZHUHG�WKH�ZRUNHU�

� :KDW"��± .RURO\RY�JRW�DQJU\��� ,�GRQ¶W�KDYH�WKH�ULJKW"�:K\�QRW"

� %HFDXVH�,¶P�QRW�ZRUNLQJ�IRU�\RX�DQ\PRUH��7KUHH�KRXUV�DJR�\RX�ILUHG�PH�

.RURO\RY�ORRNHG�DW�WKH�HQJLQHHU�DQG�EXUVW�LQWR�ODXJKWHU��7KH�HQJLQHHU�VWD\HG�
DW�ZRUN�

$QVZHU

.RURO\RY��WKH�&KLHI�6SDFHFUDIW�'HVLJQHU��ZDV�D�KRW�WHPSHUHG�PDQ��2QFH�KH�
QRWLFHG�WKH�IODZV�LQ�WKH�ZRUN�RI�RQH�HQJLQHHU��6HUJH\�3DYORYLFK�WROG�WKH�HQJLQHHU�WKDW�
KH�ZDV�ILUHG��7KH�HQJLQHHU�DJUHHG��EXW�FRQWLQXHG�WR�GR�KLV�MRE�

7KHQ�.RURO\RY�PDGH�D� VHYHUH� UHSULPDQG� IRU� WKH�EDG�ZRUN��7KH�HQJLQHHU�
UHSOLHG�WKDW�.RURO\RY�FRXOG�QRW�GR�WKLV�EHFDXVH�KH�KDG�ILUHG�KLP��6HUJH\�3DYORYLFK�
EXUVW�LQWR�ODXJKWHU��7KH�HQJLQHHU�VWD\HG�DW�ZRUN�

7DVN�,,�DLPV�DW�WHVWLQJ�WKH�JHQHUDO�XQGHUVWDQGLQJ�RI�LQIRUPDWLRQ��VWUXFWXULQJ�
VNLOOV��GHWHUPLQLQJ�WKH�WRSLF�DQG�PDLQ�FRQWHQW��KLJKOLJKWLQJ�WKH�ORJLFDO�DQG�VHPDQWLF�
SDUWV�RI�WH[WV��³7KHVH�WH[WV�DUH�DFFRPSDQLHG�E\�TXHVWLRQV´��3HWURYD���������7KH�WDVN�
WR�WLWOH�D�WH[W�DQG�PDNH�D�ZULWLQJ�SODQ�LV�D�WHVW�RI�WKH�DELOLW\�WR�VXPPDUL]H�LQIRUPDWLRQ�
DW� WKH� VHPDQWLF� OHYHO�� ,W� SUHVHQWV� D� FHUWDLQ� GLIILFXOW\� IRU� IRUHLJQ� DSSOLFDQWV�� 7KH�
PD[LPXP�VFRUH�IRU�LW�LV����SRLQWV�

7KH�DYHUDJH�WH[W�VL]H�LV�����ZRUGV��$SSOLFDQWV�DUH�JLYHQ�VFLHQWLILF�SRSXODU�
WH[WV��PLQLPDOO\�DGDSWHG�E\� WHVW�ZULWHUV� :KHQ�GRLQJ� WKH� WDVN��DSSOLFDQWV�PD\�QRW�
PLVSUHVHQW�WKH�LGHRORJLFDO�EDVLV�RI�WKH�WH[W��

,,��5HDG�WKH�WH[W�DQG�WLWOH�LW��0DNH�DQG�ZULWH�D�VLPSOH�QRPLQDO�SODQ�RI�����
SRLQWV�

:LQG�SRZHU�FDQ�EH�XVHG�HQGOHVVO\��,I�ZH�FRPSDUH�ZLQG�SRZHU�SODQWV�ZLWK�
WKHUPDO�SRZHU SODQWV��ZH�ZLOO�VHH� WKDW�ZLQG�SRZHU�GRHV�QRW�XVH� WKH�ZHDOWK�RI� WKH�
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(DUWK��([WUDFWLQJ�FRDO��RLO��JDV�IRU�KHDW�LV�DVVRFLDWHG�ZLWK�JUHDW�GLIILFXOW\��7KHUPDO�
VWDWLRQV�SROOXWH�WKH�HQYLURQPHQW��:LQG�SRZHU�SODQWV�DUH�FHUWDLQO\�QRW�SHUIHFW��WKH\�
LQWHUIHUH�ZLWK�WKH�IOLJKW�RI�ELUGV�DQG�LQVHFWV��PDNH�QRLVH��LQWHUIHUH�ZLWK�ZDWFKLQJ�79�
VKRZV�LQ�QHDUE\�KRXVHV��+RZHYHU��ZLQG�SRZHU�SODQWV�DUH�YHU\�FRQYHQLHQW��7\SLFDOO\��
WKH�RSHUDWLQJ�GHYLFH�RI�D�ZLQG�HQJLQH�LV�D�ZLQG�ZKHHO��7KH�WKHRU\�RI�LWV�PRYHPHQW�DW�
WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\�ZDV�FRQVWUXFWHG�E\�WKH�IDPRXV�5XVVLDQ�VFLHQWLVW�
1�(��=KXNRYVN\��+H�IRXQG�WKH�HIILFLHQF\�RI�WKH�ZLQG�ZKHHO�WR�EH�������

,W�LV�LPSRVVLEOH�WR�NQRZ�H[DFWO\�LQ�ZKLFK�GLUHFWLRQ�DQG�ZLWK�ZKDW�VSHHG�WKH�
ZLQG�ZLOO�EORZ��:KHQ�WKH�ZLQG�VSHHG�FKDQJHV��WKH�VSHHG�RI�WKH�ZLQG�ZKHHO�FKDQJHV�
DV�ZHOO��7KHUHIRUH�� WR�REWDLQ�ZLQG�HQHUJ\��GLIIHUHQW�GHVLJQV�DUH�XVHG��H�J�� YHUWLFDO�
VWUXFWXUHV�

:LQG�SRZHU�SODQWV�DUH�RIWHQ�XVHG�LQ�SODFHV�ZKHUH�WKH�DYHUDJH�DQQXDO�ZLQG�
VSHHG� LV� �� PHWHUV� SHU� VHFRQG� DQG� KLJKHU�� 7RGD\�� ZLQG� SRZHU� SODQWV� ZLWK� D� XQLW�
FDSDFLW\�RI����±����N:�DUH�WKH�PRVW�FRPPRQ��DOWKRXJK�WKHUH�DUH�ZLQG�IDUPV�ZKLFK�
KDYH�D�XQLW�FDSDFLW\�RI�VHYHUDO�PHJDZDWWV�

,Q�&DOLIRUQLD��86$��DERXW�RQH� WKRXVDQG�ZLQG�SRZHU�SODQWV�DUH� ORFDWHG� LQ�
RQH�SODFH��LQ�WRWDO�WKHLU�FDSDFLW\�EHLQJ�PRUH�WKDQ�����0:��,Q�6SDLQ��WKHUH�LV�D�ZLQG�
SRZHU�SODQW�ZKLFK�DPD]LQJO\�ZRUNHG�IRU�D�ORQJ�WLPH��PDNLQJ�WKH�ZLQG�IRU�LWVHOI��

,Q�5XVVLD�ZLQG�SRZHU�SODQWV�KDYH�EHHQ�DOVR�XVHG��,Q�WKH�HDUO\�����V��D�VPDOO�
FDSDFLW\�SRZHU�SODQW�ZDV�EXLOW��,W�FDQ�SURYLGH HQHUJ\�IRU�D�79��D�IULGJH��7KH�ZHLJKW�
RI� WKLV�SRZHU�SODQW� LV�����NJ��'HVLJQHUV�PDQDJHG� WR�DFKLHYH� WKH�HIILFLHQF\�RI����
����

7KH�WRWDO�FDSDFLW\�RI�ZLQG�SRZHU�SODQWV�LQ�WKH�ZRUOG�LV�JURZLQJ�UDSLGO\��7KH�
ZRUOG� OHDGHUV� LQ� WKHLU� XVH� DUH� WKH� 8QLWHG� 6WDWHV�� LQ� (XURSH� WKHVH� DUH� *HUPDQ\��
(QJODQG��'HQPDUN� DQG� WKH�1HWKHUODQGV��:LQG�SRZHU�SODQW� GHVLJQV� DUH� FRQVWDQWO\�
EHLQJ�LPSURYHG��

$QVZHUV

:LQG�SRZHU�SODQWV

3ODQ

���7KH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�ZLQG�SRZHU�SODQWV�

���2SHUDWLQJ�GHYLFH�RI�D�ZLQG�HQJLQH�

���'LIIHUHQW�GHVLJQV�IRU�ZLQG�HQHUJ\�

���7KH�XVH�RI�ZLQG�SRZHU�

���:LQG�SRZHU�SODQWV�LQ�5XVVLD�DQG�DURXQG�WKH�ZRUOG��
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7DVN�,,,�DLPV�DW�WHVWLQJ�D�GHWDLOHG�XQGHUVWDQGLQJ�RI�WKH�LQIRUPDWLRQ�IURP�WKH�
WH[W� RI� WDVN� ,,� LQ� WKH� IRUP� RI� FRPSOHWH� DQVZHUV� WR� ��� TXHVWLRQV�� ,Q� DGGLWLRQ�� WKH�
QHFHVVDU\� OH[LFDO� PLQLPXP� RI� IRUHLJQ� DSSOLFDQWV� LV� DVVHVVHG�� WKH� TXHVWLRQV� DUH�
VWUXFWXUHG� VR� WKDW� WKH� DQVZHUV� WR� WKHP� UHTXLUH� NQRZOHGJH� RI� V\QRQ\PV� DQG�
V\QRQ\PRXV�VWUXFWXUHV��7KLV�WDVN�LV�RI�KLJKHU�OHYHO�RI�GLIILFXOW\�WKDQ�LQWHUPHGLDWH��
7KH�PD[LPXP�VFRUH�LV����SRLQWV��

,,,��*LYH�IXOO�DQVZHUV�WR�WKH�TXHVWLRQV�RQ�WKH�WH[W�

���:KDW�GRHV�ZLQG�SRZHU�XVH"

���:K\�DUH�WKHUPDO�SRZHU�SODQWV�KDUPIXO"

���:K\�DUH�ZLQG�SRZHU�SODQWV�QRW�SHUIHFW"

���:KDW�WKHRU\�ZDV�GHYHORSHG�E\�1�(��=KXNRYVN\"

���:KDW�GHWHUPLQHV�WKH�VSHHG�RI�WKH�ZLQG�ZKHHO"

���:KHUH�DUH�ZLQG�SRZHU�SODQWV�XVXDOO\�ORFDWHG"

���:KDW�DUH�WKH�PRVW�FRPPRQ�ZLQG�SRZHU�SODQWV�LQ�RXU�WLPH"

���:KDW�LV�VSHFLDO�DERXW�WKH�6SDQLVK�ZLQG�SRZHU�SODQW"

���:KDW�KRXVHKROG�DSSOLDQFHV�FDQ�D�ZLQG�SRZHU�VWDWLRQ�HVWDEOLVKHG�LQ�
5XVVLD�LQ�WKH���V�SURYLGH�HQHUJ\�IRU"

����:KDW�LV�LWV�HIILFLHQF\"

����,V�WKH�WRWDO�FDSDFLW\�RI�ZLQG�SRZHU�SODQWV�GHFUHDVLQJ�RU�LQFUHDVLQJ�
DW�SUHVHQW"

����+RZ�DUH�ZLQG�SRZHU�SODQW�GHVLJQV�FKDQJHG"

$QVZHUV

���:LQG�SRZHU�XVHV�ZLQG�HQHUJ\�

��� 7KHUPDO� SRZHU� SODQWV� DUH� KDUPIXO� EHFDXVH� WKH\� SROOXWH� WKH�
HQYLURQPHQW�

���:LQG�SRZHU� VWDWLRQV�DUH�QRW� LGHDO��EHFDXVH� WKH\� LQWHUIHUH�ZLWK� WKH�
IOLJKWV� RI� ELUGV� DQG� LQVHFWV�� WKH\� PDNH� QRLVH�� WKH\� LQWHUIHUH� ZLWK�
ZDWFKLQJ�79�VKRZV�LQ�QHDUE\�KRXVHV�

���1�(��=KXNRYVN\�GHYHORSHG�WKH�WKHRU\�RI�PRWLRQ�RI�WKH�ZLQG�ZKHHO�

���7KH�VSHHG�RI�WKH�ZLQG�ZKHHO�GHSHQGV�RQ�WKH�ZLQG�VSHHG�



��� _ 3URFHHGLQJV�RI� WKH��WK� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV� ,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

���:LQG�SRZHU�VWDWLRQV�DUH�XVXDOO\�ORFDWHG�LQ�SODFHV�ZKHUH�WKH�DYHUDJH�
DQQXDO�ZLQG�VSHHG�LV���PHWHUV�SHU�VHFRQG�DQG�KLJKHU�

���$W�SUHVHQW��ZLQG�SRZHU�SODQWV�ZLWK�D�XQLW�FDSDFLW\�RI����±����N:�
DUH�WKH�PRVW�FRPPRQ�

���7KH�6SDQLVK�ZLQG�SRZHU�SODQW�LV�VSHFLDO�EHFDXVH�LW�PDGH�WKH�ZLQG�
IRU�LWVHOI�

���$�ZLQG�SRZHU�VWDWLRQ�HVWDEOLVKHG�LQ�5XVVLD�LQ�WKH���V�FDQ�SURYLGH�
HQHUJ\�IRU�D�WHOHYLVLRQ�VHW��D�IULGJH�

����,WV�HIILFLHQF\�LV��������

����1RZDGD\V��WKH�WRWDO�FDSDFLW\�RI�ZLQG�SRZHU�SODQWV�LV�LQFUHDVLQJ�

����'HVLJQV�RI�ZLQG�SRZHU�VWDWLRQV�DUH�FRQVWDQWO\�EHLQJ�LPSURYHG��

7DVN�,9�DLPV�DW�WHVWLQJ�WKH�XQGHUVWDQGLQJ�RI�ORJLFDO�FRQVWUXFWLRQ�RI�WKH�WH[W��
FRKHVLRQ�DQG�FRKHUHQFH��WH[W�PDUNHUV��7KH�WDVN�DOVR�DVVHVVHV�WKH�DSSOLFDQWV¶�DWWHQWLRQ�
DQG�ORJLFDO�WKLQNLQJ��0D[LPXP�VFRUH�LV ��SRLQWV�

,9��:ULWH�WKHVH�VHQWHQFHV�LQ�ORJLFDO�RUGHU��DV�D�FRKHUHQW�WH[W��

���,W�LV�WKLV�HQHUJ\�WKDW��RSHUDWHV��LQ�QXFOHDU�SRZHU�SODQWV�

���,W�SOD\HG�DQ�LPSRUWDQW�UROH�IRU�IXWXUH�QXFOHDU�SRZHU�SODQWV�

���7KH�ZRUOG
V�ILUVW�QXFOHDU�SRZHU�SODQW�ZDV�EXLOW�LQ�5XVVLD�LQ�-XQH������

��� ,W� LV� EDVHG� RQ� D� QXFOHDU� SRZHU� SODQW� XVLQJ� WKH� QXFOHXV� RI� KHDY\�
HOHPHQWV�� XUDQLXP�DQG�SOXWRQLXP�

��� :KHQ� ILVVLRQLQJ� WKHLU� QXFOHL�� D� YHU\� ODUJH� DPRXQW� RI� HQHUJ\� LV�
UHOHDVHG�

���7KH�PRVW�LPSRUWDQW�IDFW�LV�WKDW�IRU�WKH�ILUVW�WLPH�VFLHQWLVWV�KDYH�SURYHG�
WKH�SRVVLELOLW\�RI�SURGXFLQJ�HOHFWULFLW\�LQ�D�QHZ�ZD\�

$QVZHU

7KH�ZRUOG
V�ILUVW�QXFOHDU�SRZHU�SODQW�ZDV�EXLOW� LQ�5XVVLD� LQ�-XQH�������,W�
SOD\HG�DQ�LPSRUWDQW�UROH�IRU�IXWXUH�QXFOHDU�SRZHU�SODQWV��7KH�PRVW�LPSRUWDQW�IDFW�LV�
WKDW�IRU�WKH�ILUVW�WLPH�VFLHQWLVWV�KDYH�SURYHG�WKH�SRVVLELOLW\�RI�SURGXFLQJ�HOHFWULFLW\�LQ�
D�QHZ�ZD\��,W�LV�EDVHG�RQ�D�QXFOHDU�SRZHU�SODQW�XVLQJ�WKH�QXFOHXV�RI�KHDY\�HOHPHQWV�
� XUDQLXP�DQG�SOXWRQLXP��:KHQ�ILVVLRQLQJ�WKHLU�QXFOHL��D�YHU\�ODUJH�DPRXQW�RI�HQHUJ\�
LV�UHOHDVHG��,W�LV�WKLV�HQHUJ\�WKDW��RSHUDWHV��LQ�QXFOHDU�SRZHU�SODQWV�
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*UDPPDU� WDVNV� 9�;� DLP� DW� WHVWLQJ� WKH� QRPLQDO� V\VWHP� RI� WKH� 5XVVLDQ�
ODQJXDJH���JHQGHU��QXPEHU��FDVH�HQGLQJV�RI�QRXQV��DGMHFWLYHV��SURQRXQV���DVSHFW�DQG�
WHQVH�IRUPV�RI�WKH�YHUE��FRQMXJDWLRQV��XVH�RI�PRWLRQ�YHUEV�ZLWK�DQG�ZLWKRXW�SUHIL[HV��
NQRZOHGJH� RI� LQGHSHQGHQW� YHUE� IRUPV� � SDUWLFLSOHV� DQG� DGYHUEV�� SUHSRVLWLRQV��
FRQMXQFWLRQV�DQG�FRQQHFWLYHV��7KHVH�DUH�WKH�WDVNV�RI�LQWHUPHGLDWH�OHYHO�RI�GLIILFXOW\��
0D[LPXP�VFRUH�LV���SRLQWV�

�����*UDPPDU�WHVWV

7DVN 9�DLPV�DW�WHVWLQJ�WKH�NQRZOHGJH�RI�WKH�YHUE�IRUPV��)RXU�VHQWHQFHV�DUH�
JLYHQ��DQG�DSSOLFDQWV�VKRXOG�FKRRVH�RQH�RI�WKH�YHUEV�LQ�EUDFNHWV�DQG�SXW�LW�LQ�WKH�ULJKW�
SHUVRQ��QXPEHU��WHQVH�

9��:ULWH� GRZQ� WKH� VHQWHQFHV�� ,QVWHDG� RI� HOOLSVLV�� SXW� WKH� YHUEV� JLYHQ� LQ�
EUDFNHWV�LQ�WKH�FRUUHFW�IRUP�����������������������������������������������������������������

���7KH�QH[W�VWDWLRQ�LV�%DXPDQVND\D��������JHW�RII�"

���/DVW�\HDU�,������EULQJ��VRXYHQLUV�IURP�0RVFRZ�WR�SDUHQWV�

���,Q�WKH�HYHQLQJ��P\�IULHQG�DOZD\V������ZDWFK��LQWHUHVWLQJ�SURJUDPV�

���6KH�QHYHU������WUDYHO��WR�0RVFRZ�LQ�ZLQWHU�

$QVZHUV

���7KH�QH[W�VWDWLRQ�LV�³%DXPDQVND\D´��$UH�\RX�JHWWLQJ�RII"

���/DVW�\HDU�,�EURXJKW�VRXYHQLUV�IURP�0RVFRZ�WR�P\�SDUHQWV�

���,Q�WKH�HYHQLQJ��P\�IULHQG�DOZD\V�ZDWFKHV�LQWHUHVWLQJ�SURJUDPV�

���6KH�KDV�QHYHU�WUDYHOHG�WR�0RVFRZ�LQ�ZLQWHU�

7DVN�9,�DLPV�DW�WHVWLQJ�WKH�FDVH�IRUPV�RI�WKH�QRWLRQDO�SDUWV�RI�VSHHFK��QRXQV��
DGMHFWLYHV��LQGLFDWLYH��SRVVHVVLYH��GHILQLWLYH�SURQRXQV��)RXU�VHQWHQFHV�DUH�JLYHQ��DQG�
DSSOLFDQWV�VKRXOG�SXW�LQ�WKH�ULJKW�FDVH�WKH�SKUDVHV�JLYHQ�LQ�WKH�LQLWLDO�IRUP��QRPLQDWLYH�
VLQJXODU�

9,��:ULWH�GRZQ�WKH�VHQWHQFHV��SXWWLQJ�WKH�ZRUGV�LQ�EUDFNHWV�LQ�WKH�FRUUHFW�
IRUP�

���:H�ZLOO�JR�RQ�D�WRXU�ZLWK��RXU�WHDFKHU��

���:H�NQRZ�WKDW��WKH�7UHW\DNRY�*DOOHU\��LV�YLVLWHG�E\�PDQ\�VWXGHQWV�

���$UH�\RX�LQWHUHVWHG�LQ��WKLV�H[KLELWLRQ�"

���,�JDYH��P\�HOGHU�EURWKHU��D�QHZ�GLVF�IRU�KLV�ELUWKGD\�
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7DVN�9,,�DLPV�DW�WHVWLQJ�WKH�VNLOOV�RI�WUDQVIRUPLQJ�VHQWHQFHV��DV�ZHOO�DV�WKH�
NQRZOHGJH�RI�D�SDUWLFXODU�IRUP�RI�WKH�YHUE�� SDUWLFLSOH��YRLFH��WLPH��JHQGHU��QXPEHU��
FDVH�� DQG� DGYHUELDO� SDUWLFLSOH� �NLQG��� $W� WKH� VDPH� WLPH�� WKH� NQRZOHGJH� RI� WKH�
SUHSRVLWLRQDO�DQG�FDVH�V\VWHP�RI�WKH�5XVVLDQ�ODQJXDJH��WKH�VWUXFWXUH�RI�VLPSOH�DQG�
FRPSOH[�VHQWHQFHV�LV�DVVHVVHG�

7KHUH� DUH� IRXU� FRPSOH[� VHQWHQFHV�ZLWK� UHODWLYH� FODXVHV��ZKLFK� VKRXOG�EH�
UHSODFHG�ZLWK�SDUWLFLSLDO�FRQVWUXFWLRQV�ZLWK�DFWLYH�RU�SDVVLYH�SDUWLFLSOHV��$W�WKH�VDPH�
WLPH��DSSOLFDQWV�VKRXOG�SD\�VSHFLDO�DWWHQWLRQ�WR�WKH�FRQIRUPLW\�RI�WKH�YHUE�W\SH�ZLWK�
WKH�W\SH�RI�WKH�SDUWLFLSOH�XVHG�

/HW� XV� QRWH� WKDW� WKH� WDVN� QXPEHU� 9,,� LV� HVSHFLDOO\� LPSRUWDQW� IRU� IRUHLJQ�
DSSOLFDQWV�RI�WHFKQLFDO�XQLYHUVLWLHV��DV�WKH�XVH�RI�SDUWLFLSOHV�LV�W\SLFDO�IRU�DFDGHPLF�
ZULWLQJ�

9,,��8VH�VLPSOH�VHQWHQFHV�ZLWK�SDUWLFLSLDO�FRQVWUXFWLRQV�LQVWHDG�RI�FRPSOH[�
VHQWHQFHV�ZLWK�ZK�FODXVHV�

���$�IDPRXV�VFLHQWLVW�ZKR�ZRUNV�DW�RXU�XQLYHUVLW\�LV�QRZ�VSHDNLQJ�DW�
WKH�FRQIHUHQFH�

���,Q�WKH�ERRN�ZKLFK�P\�IULHQG�UHDG�WKHUH�LV�D�ORW�RI�QHZ�LQIRUPDWLRQ�

���,�NQRZ�WKH�HQJLQHHU�ZKR�LV�FDUU\LQJ�RXW�WKLV�UHVHDUFK�

���7KH�SUREOHP�ZKLFK�WKH�VWXGHQWV�VROYHG�LV�YHU\�GLIILFXOW�

$QVZHUV

���$�IDPRXV�VFLHQWLVW�ZRUNLQJ�DW�RXU�XQLYHUVLW\�LV�QRZ�VSHDNLQJ�DW�WKH�
FRQIHUHQFH�

���,Q�WKH�ERRN�UHDG�E\�P\�IULHQG�WKHUH�LV�D�ORW�RI�QHZ�LQIRUPDWLRQ�

���,�NQRZ�WKH�HQJLQHHU�FDUU\LQJ�RXW�WKLV�UHVHDUFK�

���7KH�SUREOHP�VROYHG�E\�WKH�VWXGHQWV�LV YHU\�GLIILFXOW�

7DVN�9,,,�DLPV�DW�WHVWLQJ�WKH�VNLOOV�RI�WUDQVIRUPLQJ�VHQWHQFHV��DV�ZHOO�DV�WKH�
NQRZOHGJH�RI�D�VSHFLDO�IRUP�RI�WKH�YHUE�� DGYHUELDO�SDUWLFLSOH�

)RXU�FRPSOH[�VHQWHQFHV�ZLWK�VXERUGLQDWH�FODXVHV�RI�WLPH�DUH�JLYHQ��7KH\�
VKRXOG� EH� UHSODFHG� ZLWK� DGYHUELDO� SDUWLFLSLDO� FRQVWUXFWLRQV�� $W� WKH� VDPH� WLPH��
DSSOLFDQWV�VKRXOG�SD\�VSHFLDO�DWWHQWLRQ�WR�WKH�FRQIRUPLW\�RI�WKH�W\SH�RI�YHUE�ZLWK�WKH�
W\SH�RI�WKH�DGYHUELDO�SDUWLFLSOH�XVHG��7KLV�WDVN�LV�DOVR�UHOHYDQW�IRU�IRUHLJQ�DSSOLFDQWV�
RI�WHFKQLFDO�XQLYHUVLWLHV�
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9,,,��8VH� VLPSOH� VHQWHQFHV�ZLWK� DGYHUELDO� SDUWLFLSOHV� LQVWHDG� RI� FRPSOH[�
VHQWHQFHV��

���:KHQ�WKH�VWXGHQWV�SDVVHG�WKH�H[DPV��WKH\�ZHQW�KRPH�

���:KHQ�,�ZDV�GRLQJ�WKH�WDVN��,�WULHG�QRW�WR�DVN�PDQ\�TXHVWLRQV�WR�WKH�
WHDFKHU�

���:KHQ� WKH� WHDFKHU�RSHQHG� WKH�GRRU�� VKH�HQWHUHG� WKH�FODVVURRP�DQG�
JUHHWHG�WKH�VWXGHQWV�

���:KHQ�ZH�ZHUH�OHDYLQJ�KRPH��ZH�KRSHG�WR�UHWXUQ�WR�0RVFRZ�VRRQ�

7DVN� ,;�DLPV� DW� WHVWLQJ� WKH� NQRZOHGJH�RI� WKH� DX[LOLDU\�SDUWV� RI� VSHHFK� �
SUHSRVLWLRQV��PRVW�RIWHQ�XVHG�ERWK�LQ�VSHDNLQJ�DQG�LQ�ZULWLQJ��$SSOLFDQWV�DUH�JLYHQ�
IRXU�VHQWHQFHV��DQG�WKH\�VKRXOG�FKRRVH���RXW�RI����VLPSOH�SUHSRVLWLRQV�IURP�WKH�OLVW�
DQG�XVH�WZR�RI�WKHP�LQ�HDFK�VHQWHQFH��,W�LV�QRW�DOORZHG�WR�XVH�WKH�VDPH�SUHSRVLWLRQV�
PRUH�WKDQ�RQFH�

,;��:ULWH�GRZQ�WKH�VHQWHQFHV�E\�LQVHUWLQJ�QHFHVVDU\�SUHSRVLWLRQV�LQVWHDG�RI�
HOOLSVLV��LQ��RQ��DERYH��DW��IRU��DURXQG��WR��XQGHU��QHDU��IURP��

���:H�ZHUH�ZDONLQJ�����WKH�PXVHXP�IRU�D�ORQJ�WLPH��VWRSSLQJ�����RI�HDFK�
H[KLELW�

���+H�FDPH������DQRWKHU�FLW\�����KLV�IULHQG�

���7KHUH�ZDV�D�SLFWXUH�����ZDOO�����WDEOH�

���,�OLYH�����D�XQLYHUVLW\�����D�VWXGHQW�GRUPLWRU\�

$QVZHUV

���:H�ZHUH�ZDONLQJ�DURXQG� WKH�PXVHXP�IRU�D� ORQJ� WLPH��VWRSSLQJ�DW�
HDFK�H[KLELW�

���+H�FDPH�IURP�DQRWKHU�FLW\�WR�KLV�IULHQG�

���7KHUH�ZDV�D�SLFWXUH�RQ�WKH�ZDOO�DERYH�WKH�WDEOH�

���,�OLYH�QHDU WKH�XQLYHUVLW\�LQ�D�VWXGHQW�GRUPLWRU\�

7DVN�;� DLPV� DW� WHVWLQJ� WKH� NQRZOHGJH� RI� WKH� DX[LOLDU\� SDUWV� RI� VSHHFK� �
FRQMXQFWLRQV��FRQQHFWLYHV��UHODWLYH�SURQRXQV�PRVW�RIWHQ�XVHG�LQ�ERWK�VSHDNLQJ�DQG�LQ�
ZULWLQJ��$SSOLFDQWV�DUH�JLYHQ�HLJKW� VHQWHQFHV��DQG� WKH\�VKRXOG�FKRRVH���RXW�RI����
FRQMXQFWLRQV�RU�FRQQHFWLYHV�IURP�WKH�OLVW�DQG�XVH�WKHP�LQ�HDFK�VHQWHQFH��/HW�XV�QRWH�
WKDW�WKH�XVH�RI�WKH�UHODWLYH�SURQRXQV��ZKLFK��DQG��ZKR��UHTXLUHV�NQRZOHGJH�RI�WKH�
SUHSRVLWLRQDO�DQG�FDVH�IRUPV��,W�LV�QRW�DOORZHG�WR�XVH�FRQMXQFWLRQV��FRQQHFWLYHV�DQG�
UHODWLYH�SURQRXQV�PRUH�WKDQ�RQFH�
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;��:ULWH�GRZQ�WKH�VHQWHQFHV�DQG�LQVHUW� WKH�ULJKW�ZRUGV�LQVWHDG�RI�HOOLSVLV�
�ZKHUH��ZKHUH�IURP��KRZ�ORQJ��ZKHQ��ZK\��ZKDW��WKDW��ZKLFK��EHFDXVH���

���0\�IULHQG�«�,�DP�PHHWLQJ�LQ�WKH�SDUN�FDOOHG�PH�WRGD\�

���6KH�ZDV�ORRNLQJ�IRUZDUG�WR�OLYLQJ�LQ�WKH�FLW\�«�KHU�PRWKHU�VWXGLHG�

���+H�GLG�QRW�WHOO�PH�����KH�ZDV�WUDYHOLQJ�WR��

���,�ZDV�DVNHG�DERXW�WKH�SODFH�«�,�FDPH�IURP

��� 1R� RQH� FDQ� HYHQ� LPDJLQH�«� KH� KDV� EHHQ� GUHDPLQJ� WR� HQWHU� WKH�
XQLYHUVLW\�

���,�GRQ
W�XQGHUVWDQG�«�KH�GHFLGHG�WR�GR�VR�

���:H�ZLOO�PHHW�\RX�«�\RX�DUULYH�

���,�DP�VXUH�«�\RX�QHHG�WR�WKRURXJKO\�UHYLVH�IRU�\RXU�H[DPV�

7KH�HIIHFWLYHQHVV�RI�WKH�SURSRVHG�PHWKRGRORJ\�ZDV�WHVWHG�LQ�WULDO�WUDLQLQJ�
DQG�SURYHG�WKH�FRUUHFWQHVV�DQG�QHFHVVLW\�RI�WKLV�W\SH�RI�ILQDO�FRQWURO�

�� 7HVWV�RI�WKH�VHFRQG�W\SH�� IRU�IXWXUH�0DVWHU¶V�'HJUHH�VWXGHQWV
���� 6WUXFWXUH��%DVLF�'RFXPHQWV�RI�7HVWV�RI�WKH�6HFRQG�7\SH�

7HVWV�RI�WKH�VHFRQG�W\SH��GHVLJQHG�IRU�IXWXUH�0DVWHU
V�'HJUHH�VWXGHQWV��DUH�
VLJQLILFDQWO\�GLIIHUHQW�LQ�FRQWHQW�IURP�WHVWV�RI�WKH�ILUVW�W\SH��7KH\�UHSUHVHQW�WKH�VR�
FDOOHG��FRQQHFWLRQ��RI�WKH�VWDQGDUG�WHVW�RI�JHQHUDO�NQRZOHGJH�RI�5XVVLDQ�DV�D�IRUHLJQ�
ODQJXDJH��L�H��)LUVW�&HUWLILFDWLRQ�/HYHO��ZLWK�D�WHVW�RI�VFLHQWLILF�VW\OH��L�H��SURIHVVLRQ�
RULHQWHG��

7KH�WRWDO�WHVWLQJ�WLPH�LV�DOVR���DFDGHPLF�KRXUV��7HVWLQJ�LQFOXGHV�VXEWHVWV�����
RQ� YRFDEXODU\� DQG� JUDPPDU�� ��� RQ� OLVWHQLQJ� DQG� ZULWLQJ�� ��� RQ� UHDGLQJ�� ��� RQ�
VSHDNLQJ�

$OO WHVWV� DUH� EDVHG� RQ� H[LVWLQJ� GRFXPHQWV� DQG�PHHW� WKH� UHTXLUHPHQWV� IRU�
SDVVLQJ� WKH� H[DP� IRU� WKH�)LUVW�&HUWLILFDWLRQ�/HYHO� �6WDWH�(GXFDWLRQDO�6WDQGDUG� IRU�
5XVVLDQ�DV�D�)RUHLJQ�/DQJXDJH��������/H[LFDO�0LQLPXP�IRU�5XVVLDQ�DV�D�)RUHLJQ�
/DQJXDJH�� ������ 5XVVLDQ� /DQJXDJH� 3URJUDP� IRU� )RUHLJQ� &LWL]HQV�� ������
5HTXLUHPHQWV�IRU�WKH�)LUVW�&HUWLILFDWLRQ�/HYHO�RI�3URILFLHQF\�LQ�5XVVLDQ�DV�D�)RUHLJQ�
/DQJXDJH��������

���� 6XEWHVWV�IRU�)XWXUH�0DVWHU¶V�'HJUHH�6WXGHQWV

7KH�VXEWHVW� �9RFDEXODU\��*UDPPDU��DLPV�DW� WHVWLQJ�NQRZOHGJH�� VNLOOV�DQG�
DELOLWLHV�LQ�WKH�ILHOG�RI�YRFDEXODU\�DQG�JUDPPDU�LQ�WKH�JHQHUDO�ODQJXDJH�DQG�VFLHQWLILF�
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ODQJXDJH� DQG� FRQWDLQV� ���� WHVW� LWHPV�� ��� DUH� LQ� WKH� JHQHUDO� ODQJXDJH�� ��� DUH� LQ�
VFLHQWLILF�ODQJXDJH��7KH�VXEWHVW�WLPH�LV����PLQXWHV�

7KH�YRFDEXODU\�DQG�JUDPPDU�WHVW�FRQVLVWV�RI���SDUWV��,Q�WKH�ILUVW�WKUHH�SDUWV��
NQRZOHGJH�RI�WKH�JHQHUDO�ODQJXDJH�LV�WHVWHG��$W�WKH�VDPH�WLPH��WHVWLQJ�LV�FDUULHG�RXW�
RQ�WKH�JUDPPDU�WRSLFV�WKDW�FDXVH�WKH�JUHDWHVW�GLIILFXOWLHV�IRU�VWXGHQWV��³&DVH�IRUPV�LQ�
WKH� SOXUDO� FDVH´�� ³3DUWLFLSOH� DQG� DGYHUELDO� SDUWLFLSOH´�� ³7\SHV� RI� YHUEV´�� ³0RWLRQ�
YHUEV� ZLWK� SUHIL[HV´�� ³&RPSOH[� VHQWHQFH´�� 7KH� IRXUWK� SDUW� LQFOXGHV� WHVWV� RQ� WKH�
VFLHQWLILF� VW\OH�� 7KHVH� WDVNV� FRQWDLQ� EDVLF� JUDPPDWLFDO� FRQVWUXFWLRQV� W\SLFDO� IRU�
HGXFDWLRQDO� DQG� VFLHQWLILF� WH[WV� LQWHQGHG� IRU� VWXGHQWV�PDMRULQJ� LQ�QRQ�SKLORORJLFDO�
VFLHQFHV�

,Q� RUGHU� WR� GHWHUPLQH� WKH� PRVW� IUHTXHQW� JUDPPDWLFDO� FRQVWUXFWLRQV� RI� D�
VFLHQWLILF� VW\OH��ZH�DQDO\]HG� WH[WV� IURP�D�QXPEHU�RI� WH[WERRNV�DQG�ZRUNERRNV�RQ�
IXQGDPHQWDO�HQJLQHHULQJ�VXEMHFWV��VXFK�DV�SK\VLFV��PDWKHPDWLFV��FRPSXWHU�VFLHQFH��
HQJLQHHULQJ�JUDSKLFV��FKHPLVWU\��UHFRPPHQGHG�IRU�5XVVLDQ�VWXGHQWV�RI�SRO\WHFKQLF�
XQLYHUVLWLHV�� 7KH� IROORZLQJ� FRQVWUXFWLRQV� DSSHDU� WR� EH� WKH�PRVW� IUHTXHQW�� ZKDW� LV�
FDOOHG�ZKDW��ZKDW�LV�ZKDW��ZKDW�LV�GHWHUPLQHG�E\�ZKDW��ZKDW�LV�VXSSRVHG�DV�ZKDW��
ZKDW�LV�OLNH�ZKDW��ZKDW�KDV�ZKDW��ZKDW�LV�HTXDO�WR�ZKDW��ZKDW�LV�GHWHUPLQHG�E\�ZKDW��
ZKDW� LV� XVHG� ZKHUH�� ZKDW� LV� DSSOLHG� ZKHUH�� ZKDW� LV� FRQVLGHUHG� ZKDW�� ZKDW� LV�
FKDUDFWHUL]HG�E\�ZKDW��ZKDW�GHSHQGV�RQ ZKDW��ZKDW�IRUPV�ZKDW��ZKDW�FKDQJHV�ZKDW��
ZKDW� LV� REWDLQHG� ZKHUH�� ZKDW� FRQVWLWXWHV� ZKDW�� ZKDW� OHDGV� WR� ZKDW�� HWF�� 7KH�
HVWDEOLVKHG�FRQVWUXFWLRQV�ZHUH�LQFOXGHG�LQ�WKH�WHVW��3LQHYLFK���������

6XEWHVW����9RFDEXODU\��*UDPPDU��&KRRVH�WKH�FRUUHFW�RSWLRQ��

��� 0DULQD� «� WKH� DSDUWPHQW� DOO� GD\� ORQJ�� �ZDV� FOHDQLQJ�� ZDV�
FROOHFWLQJ��ZDV�JRLQJ��

��� $UWLVWV� SHUIRUP� RQ� KROLGD\V� ����� �0RVFRZ� VTXDUHV�� WR� 0RVFRZ�
VTXDUHV��LQ�0RVFRZ�VTXDUHV��

���,�VKRXOG�«�D�VRXYHQLU�IURP�0RVFRZ�IRU�P\�VLVWHU��EULQJ��FDUU\��
WUDQVSRUW���

���0\�VFLHQWLILF�DGYLVHU�WROG�PH�«�,�KDG�WR�FRPH�WR�KLP��WKDW��ZKDW���

��� 7KH� WHDP� WKDW� ZRQ� WKH� JDPH� ZLWK� WKH� &DQDGLDQV� EHFDPH� WKH�
FKDPSLRQ��WKDW�ZDV�ZRQ��WKDW�LV�ZLQQLQJ��WKDW�ZRQ��

���«� IRU� WKH� WHVW�� VKH� GHFLGHG� WR�ZDWFK� D� QHZ� ILOP� �KDYLQJ� EHHQ�
UHYLVHG��KDYLQJ�UHYLVHG��UHYLVLQJ��

���+H�GRHVQ¶W�NQRZ�«�FRPH��KH�FDQ��LI�KH�FDQ��
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���7KH�EDVH�RI�WKH�F\OLQGHU�DQG�FRQH�«�WKH�IRUP�RI�D�FLUFOH��LV�FDOOHG��
LV��KDV��

���,W�LV�SRVVLEOH�WR�PHDVXUH�WKH�DWPRVSKHULF�SUHVVXUH�«�D�EDURPHWHU�
�E\�WKH�ZD\��E\�XVLQJ��ZLWK�WKH�PHWKRG��

$QVZHUV

���0DULQD�ZDV�FOHDQLQJ�WKH�DSDUWPHQW�DOO�GD\�ORQJ�

���$UWLVWV�SHUIRUP�RQ�KROLGD\V�LQ�0RVFRZ�VTXDUHV�

���,�VKRXOG�EULQJ�D�VRXYHQLU�IURP�0RVFRZ�IRU�P\�VLVWHU�

���0\�VFLHQWLILF�DGYLVHU�WROG�PH�WKDW�,�KDG�WR�FRPH�WR�KLP�

��� 7KH� WHDP� WKDW� ZRQ� WKH� JDPH� ZLWK� WKH� &DQDGLDQV� EHFDPH� WKH�
FKDPSLRQ�

���+DYLQJ�UHYLVHG�IRU�WKH�WHVW��VKH�GHFLGHG�WR�ZDWFK�D�QHZ�ILOP�

���+H�GRHVQ¶W�NQRZ�LI�KH�FDQ�FRPH�

���7KH�EDVH�RI�WKH�F\OLQGHU�DQG�FRQH�KDV�WKH�IRUP�RI�D�FLUFOH�

��� ,W� LV� SRVVLEOH� WR� PHDVXUH� WKH� DWPRVSKHULF� SUHVVXUH� E\� XVLQJ� D�
EDURPHWHU�

7KH�VXEWHVW�5HDGLQJ�LQFOXGHV�WZR�WH[WV��7KH�ILUVW�RQH�LV�WKH�JHQHUDO�ODQJXDJH�
WHVWLQJ��,W�LV�EDVHG�RQ�WH[WV�FRQWDLQLQJ�D�IUDJPHQW�IURP�D�JXLGHERRN�RU�D�ELRJUDSK\�RI�
D�5XVVLDQ�VFLHQWLVW��7KH�VHFRQG�RQH�LV�WKH�VFLHQWLILF�ODQJXDJH�WHVWLQJ��,WV�SXUSRVH�LV�WR�
WHVW� WKH�XQGHUVWDQGLQJ�RI� WKH� FRQWHQW�RI�D� IUDJPHQW�RI� WKH� DFDGHPLF�DQG� VFLHQWLILF�
WH[WV��$SSOLFDQWV�GR�WKH�WDVN�GXULQJ����PLQXWHV��7KH�VXEWHVW�FRQVLVWV�RI����WDVNV��ILYH�
RI�ZKLFK�DUH�VFLHQWLILF�ODQJXDJH�WDVNV��7KH\�DLP�DW�WHVWLQJ�WKH�VNLOOV�RI�VHDUFKLQJ�IRU�
EDVLF�DQG�DGGLWLRQDO�LQIRUPDWLRQ��LGHQWLI\LQJ�DQG�VXPPDUL]LQJ�LW�

:KHQ� PDNLQJ� XS WKH� WHVW�� ZH� SDLG� VSHFLDO� DWWHQWLRQ� WR� WKH� VHOHFWLRQ� RI�
VFLHQWLILF� ODQJXDJH� WH[WV��:H� FDUULHG� RXW� D� VXUYH\� DPRQJ� IRUHLJQ� VWXGHQWV��ZKLFK�
VKRZHG� WKDW� �����RI� IXWXUH�0DVWHU
V�'HJUHH� VWXGHQWV�RI� WHFKQLFDO� XQLYHUVLWLHV� DUH�
LQWHUHVWHG�LQ�VFLHQWLILF�ODQJXDJH�WH[WV�������RI�WKHP�SUHIHU�VFLHQWLILF�SRSXODU�VW\OH��
ZKLOH������RI�UHVSRQGHQWV�OLNH�SXEOLFLVWLF�VW\OH�������RI�VWXGHQWV�LQ�WKH�3UHSDUDWRU\�
'HSDUWPHQW�RI�DQ�HQJLQHHULQJ�XQLYHUVLW\�SUHIHU�SK\VLFV�WR�DOO�RWKHU�VXEMHFWV��ZKLOH����
��SUHIHU�FRPSXWHU�VFLHQFH������DUH�LQWHUHVWHG�LQ�PDWKV��DQG�RQO\�����VLQJOHG�RXW�
HQJLQHHULQJ�JUDSKLFV�DQG�FKHPLVWU\�

5HO\LQJ�RQ� WKH�VXUYH\�GDWD�DQG�EHDULQJ� LQ�PLQG� WKH� IDFW� WKDW�SK\VLFV� LV�D�
QHFHVVDU\�FRPSRQHQW�RI�IXQGDPHQWDO�WUDLQLQJ�LQ�HQJLQHHULQJ�XQLYHUVLWLHV��ZH�FDPH�
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WR� WKH�FRQFOXVLRQ� WKDW�ZH�VKRXOG�FKRRVH�SK\VLFV� WH[WV� WR� WHVW�NQRZOHGJH��DELOLWLHV��
UHDGLQJ�DQG�OLVWHQLQJ�VNLOOV��

6LQFH� DW� WKH� SUHSDUDWRU\� VWDJH� RI� HGXFDWLRQ� LW� LV� QRW� SRVVLEOH� WR� JLYH� WKH�
RULJLQDO� WH[WV� LQ� IXOO�� ZH� JLYH� IUDJPHQWV� RI� DXWKHQWLF� WH[WV� IURP� WH[WERRNV� DQG�
ZRUNERRNV��+DYLQJ� DQDO\]HG� WKH� W\SHV�RI� DFDGHPLF� WH[WV� LQ� WHUPV�RI� WKH�ZD\V�RI�
SUHVHQWDWLRQ�DSSURSULDWH�WR�WKH�WUDLQLQJ�RI�IXWXUH�0DVWHU
V�'HJUHH�VWXGHQWV��ZH�IRXQG�
WKDW�WKH�PRVW�IUHTXHQW�DUH�DUJXPHQWDWLYH�DQG�UHDVRQLQJ�WH[WV��

7KHUHIRUH�� LW� ZDV� WKHVH� W\SHV� RI� WH[WV� ZKLFK� ZHUH� RIIHUHG� WR� VWXGHQWV� LQ�
UHDGLQJ�DQG�OLVWHQLQJ�WDVNV��$V�DQ�H[DPSOH��ZH�SUHVHQW�WKH�VFLHQWLILF�ODQJXDJH�WH[W��
VLQFH�JHQHUDO�ODQJXDJH�WHVWV�DUH�ZLGHO\�UHSUHVHQWHG�LQ�DFDGHPLF�OLWHUDWXUH�

6XEWHVW����5HDGLQJ��5HDG�WH[W���� D�IUDJPHQW�RI�VFLHQWLILF�ODQJXDJH�WH[W��'R�
WKH�WDVNV�DIWHU�WKH�WH[W" &KRRVH�WKH�RSWLRQ�WKDW�PRVW�IXOO\�DQG�DFFXUDWHO\�UHIOHFWV�WKH�
FRQWHQW�RI�WKH�WH[W�

(OHFWULF�FXUUHQW�LV�D�SKHQRPHQRQ�RI�GLUHFWHG�PRYHPHQW�RI�FKDUJHG�SDUWLFOHV��
7KH� SURSHUW\� RI� D� VXEVWDQFH� WR� FRQGXFW� DQ� HOHFWULF� FXUUHQW� XQGHU� WKH� DFWLRQ� RI� DQ�
HOHFWULF� ILHOG� LV� FDOOHG� HOHFWULFDO� FRQGXFWLYLW\�� $OO� VXEVWDQFHV�� GHSHQGLQJ� RQ� WKH�
HOHFWULFDO�FRQGXFWLYLW\��DUH�GLYLGHG�LQWR�FRQGXFWRUV��GLHOHFWULFV�DQG�VHPLFRQGXFWRUV�

7KH� PDLQ� SURSHUW\� RI� FRQGXFWLYH� VXEVWDQFHV� RU� FRQGXFWRUV� LV� WKHLU� KLJK�
HOHFWULFDO�FRQGXFWLYLW\��&RQGXFWRUV�DUH�GLYLGHG�LQWR�WZR�NLQGV��,Q�FRQGXFWRUV�RI�WKH�
ILUVW�NLQG��ZKLFK�LQFOXGH�DOO�PHWDOV�DQG�WKHLU�DOOR\V��HOHFWULF�FXUUHQW�LV�FUHDWHG�E\�WKH�
PRYHPHQW�RI�HOHFWURQV�RQO\��7KH�EHVW�FRQGXFWRUV�DUH�VLOYHU��FRSSHU��DOXPLQXP�

7KH�FRQGXFWRUV�RI�WKH�VHFRQG�NLQG��RU�FRQGXFWRUV�ZLWK�LRQLF�FRQGXFWLYLW\��
DUH�PHOWV�RI�VRPH�VDOWV�DQG�DTXHRXV�VROXWLRQV�RI�DFLGV��VDOWV��DONDOLV��HWF��,Q�PHOWV�DQG�
VROXWLRQV�� UHJDUGOHVV�RI� WKH�SDVVDJH�RI�FXUUHQW�� WKHLU�QHXWUDO�PROHFXOHV�GHFRPSRVH�
LQWR�SRVLWLYH�DQG�QHJDWLYH�LRQV��3RVLWLYH�LRQV�DUH�PHWDO�LRQV�DQG�K\GURJHQ��QHJDWLYH�
RQHV�DUH�DFLG�UHVLGXHV�DQG�D�K\GUR[\O�JURXS��2+���0HOWV�DQG�VROXWLRQV�RI�VXEVWDQFHV�
WKDW�DUH�SDUWLDOO\�RU�FRPSOHWHO\�FRPSRVHG�RI�LRQV�DUH�DOVR�FDOOHG�HOHFWURO\WHV�

,I�DQ�HOHFWULF�ILHOG�LV�FUHDWHG�LQ�VXFK�D�FRQGXFWRU��WKHQ�WKH�ILHOG�IRUFHV�ZLOO�
FDXVH�WKH�PRYHPHQW�RI�SRVLWLYH�LRQV�LQ�WKH�GLUHFWLRQ�RI�WKH�ILHOG��DQG�QHJDWLYH�RQHV�
LQ�WKH�RSSRVLWH�GLUHFWLRQ��7KHLU�PRYHPHQW�LV�WKH�FRQGXFWLRQ�FXUUHQW�LQ�WKH�HOHFWURO\WH�

7DVNV����� ����&KRRVH�WKH�ULJKW�RSWLRQ����

����7KH�WH[W�LV�FDOOHG��

$���(OHFWULF�FXUUHQW��

%���(OHFWULFDO�FRQGXFWLYLW\���

&���&RQGXFWRUV��
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'���(OHFWURO\WHV��

����:KLFK�FRQFOXVLRQ�LV�WKH�EHVW�IRU�WKH�WH[W�\RX�UHDG�

$��LI�DQ�HOHFWULF�ILHOG�LV�FUHDWHG�LQ�FRQGXFWRUV�ZLWK�LRQLF�FRQGXFWLYLW\��WKHQ�
WKH�ILHOG�IRUFHV�ZLOO�FDXVH�WKH�PRYHPHQW�RI�SRVLWLYH�LRQV�LQ�WKH�GLUHFWLRQ�
RI�WKH�ILHOG��DQG�QHJDWLYH�RQHV�� LQ�WKH�RSSRVLWH�GLUHFWLRQ�

%��LQ�FRQGXFWRUV��DQ�HOHFWULF�FXUUHQW�LV�FUHDWHG�E\�PRYLQJ�RQO\�HOHFWURQV�

&�� DOO� VXEVWDQFHV� DUH� GLYLGHG� LQWR� FRQGXFWRUV�� GLHOHFWULFV� DQG�
VHPLFRQGXFWRUV�GHSHQGLQJ�RQ�HOHFWULFDO�FRQGXFWLYLW\�

'��HOHFWULF�FXUUHQW�LQ�WKH�FRQGXFWRUV�RI�WKH�ILUVW�NLQG�LV�FDUULHG�RXW�E\�WKH�
IORZ�RI�HOHFWURQV��DQG�LQ�WKH�FRQGXFWRUV�RI�WKH�VHFRQG�NLQG�WKH�PRYHPHQW�
RI�VXEVWDQFH�RFFXUV�LQ�WKH�IRUP�RI�LRQV�

7DVNV���� ����&KRRVH�WKH�VWDWHPHQWV�WKDW�PDWFK�WKH�WH[W�

����$OO�VXEVWDQFHV��GHSHQGLQJ�RQ�FRQGXFWLYLW\��DUH�GLYLGHG�LQWR�

$��FRQGXFWRUV��GLHOHFWULFV�DQG�VHPLFRQGXFWRUV�

%��FRQGXFWRUV��GLHOHFWULFV�

&��GLHOHFWULFV�DQG�VHPLFRQGXFWRUV�

����7KH�PDLQ�SURSHUW\�RI�FRQGXFWLYH�VXEVWDQFHV�RU�FRQGXFWRUV�LV�WKHLU����

$��ORZ�HOHFWULFDO�FRQGXFWLYLW\�

%��KLJK�HOHFWULFDO�FRQGXFWLYLW\�

&��WKH�ODFN�RI�HOHFWULFDO�FRQGXFWLYLW\�

����,I�DQ�HOHFWULF�ILHOG�LV�FUHDWHG�LQ�WKH�FRQGXFWRU��WKHQ�WKH�ILHOG�IRUFHV�ZLOO�
FDXVH�PRYHPHQW�RI

$�� QHJDWLYH� LRQV� LQ� WKH� GLUHFWLRQ� RI� WKH� ILHOG�� DQG� SRVLWLYH� RQHV� � LQ� WKH�
RSSRVLWH�GLUHFWLRQ�

%�� SRVLWLYH� LRQV� LQ� WKH� GLUHFWLRQ� RI� WKH� ILHOG�� DQG� QHJDWLYH� RQHV� � LQ� WKH�
RSSRVLWH�GLUHFWLRQ�

&��SRVLWLYH�DQG�QHJDWLYH LRQV�LQ�WKH�GLUHFWLRQ�RI�WKH�ILHOG�

$QVZHUV������ &������ $������ $������ %������ %�

/LVWHQLQJ�DV�D�W\SH�RI�VSHHFK�DFWLYLW\�KDV�DOZD\V�EHHQ�GLIILFXOW�IRU�VWXGHQWV��
HVSHFLDOO\�OLVWHQLQJ�WR�VFLHQWLILF�ODQJXDJH�OHFWXUHV��,Q�WKH�VXEWHVW�/LVWHQLQJ�VWXGHQWV�
DUH JLYHQ�WZR�W\SHV�RI�WKH�WH[W��D�ELRJUDSK\�RI�D�IDPRXV�SHUVRQ�RU�DQ�H[WUDFW�IURP�D�
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UDGLREURDGFDVW� DERXW� DQ� LQWHUHVWLQJ� SODFH� DQG� D� IUDJPHQW� RI� D� VFLHQWLILF� ODQJXDJH�
OHFWXUH�� 7KH� WH[WV� DUH� SUHVHQWHG� RQFH�� %\� PHDQV� RI� WKLV� VXEWHVW�� ZH� DVVHVV� WKH�
IRUPDWLRQ� RI� WKH� VNLOOV� RI� OLVWHQLQJ� FRPSUHKHQVLRQ� RI� ERWK� WKH� PDLQ� FRQWHQW� DQG�
SDUWLFXODU�LQIRUPDWLRQ�IURP�D�IUDJPHQW�RI�WKH�OHFWXUH��7KH�VSHFLILFLW\�RI�WKH�VXEWHVW�LV�
WKDW�DIWHU�OLVWHQLQJ�WR�D�IUDJPHQW�RI�WKH�OHFWXUH��VWXGHQWV�PXVW�VXPPDUL]H�LWV�FRQWHQW�
DQG�ZULWH� LW�GRZQ��7KXV�� WKH� VXEWHVW�:ULWLQJ� LV�RUJDQLFDOO\� LQFOXGHG� LQ� WKH�VXEWHVW�
�/LVWHQLQJ��� 6XFK� VWUXFWXUH� PDNHV� LW� SRVVLEOH� WR� UHGXFH� WKH� WRWDO� H[DP� WLPH�� ���
PLQXWHV�DUH�JLYHQ�IRU�WKH�OLVWHQLQJ�DQG�ZULWLQJ�WDVNV�

7KH�VXEWHVW�:ULWLQJ�DLPV�DW�WHVWLQJ�WKH�VNLOOV�RI�SUHVHQWLQJ�WKH�PDLQ�FRQWHQW�
RI�D� OHFWXUH� IUDJPHQW�EDVHG�RQ� WHUPV�� IRUPXODV�� OHFWXUH�TXHVWLRQV��7KHVH�HOHPHQWV�
KHOS� WKH� VWXGHQW� EXLOG� D� ZULWWHQ� PRQRORJXH�� 5HTXLUHPHQWV� WR� WKH� DQVZHU� DUH� WKH�
IROORZLQJ��WKH�WH[W�VKRXOG�EH�FRKHUHQW��WKH�DQVZHU�VKRXOG�DW�OHDVW�KDYH����VHQWHQFHV�

6XEWHVW����/LVWHQLQJ��6XEWHVW����:ULWLQJ��/LVWHQ�WR�WH[W���� D�IUDJPHQW�RI�WKH�
OHFWXUH��$IWHU�OLVWHQLQJ�WR�WKH�OHFWXUH��FRPSOHWH�WKH�WDVN�WR�LW��7KH�WHDFKHU�ZLOO�ZULWH�
WKH�WHUPV�DQG�IRUPXODV�RQ�WKH�EODFNERDUG�

/LJKW�VRXUFHV�DUH�DOO�ERGLHV�WKDW�HPLW�OLJKW�LQWR�WKH�VXUURXQGLQJ�VSDFH��RU�DOO�
WKH�ERGLHV�IURP�ZKLFK�WKH�OLJKW�HPDQDWHV��6RPH�ERGLHV�HPLW�OLJKW�WKHPVHOYHV��6XFK�
HPLWWHUV�RI�OLJKW�DUH��IRU�H[DPSOH��WKH�6XQ�DQG�VWDUV��D�JORZLQJ�ILODPHQW�RI�DQ�HOHFWULF�
ODPS��DQG�DOO�ERGLHV�ZLWK�D�WHPSHUDWXUH�DERYH�����ɋ��7KH�ERGLHV�KDYLQJ�WHPSHUDWXUH�
DERYH������ɋ��HPLW�QRW�RQO\�OLJKW��EXW�DOVR�KHDW��WKHUHIRUH�WKH\�DUH�FDOOHG�WKHUPDO�OLJKW�
VRXUFHV�

2WKHU�ERGLHV�IURP�ZKLFK�OLJKW�HPDQDWHV�DUH�QRW�VHOI�HPLWWHUV�RI�OLJKW��WKH\�
RQO\�UHIOHFW�OLJKW�HPDQDWLQJ�IURP�DQ\�VRXUFHV�RI�OLJKW��L�H��WKH\�VHUYH�DV�VRXUFHV�RI�
UHIOHFWHG�OLJKW�

2Q�WKH�(DUWK��DOO�ERGLHV�WKDW�DUH�LOOXPLQDWHG�E\�WKH�6XQ�EHFRPH�VRXUFHV�RI�
UHIOHFWHG�OLJKW��VLQFH�DOO�YLVLEOH�ERGLHV�UHIOHFW�RQH�RU�DQRWKHU�SDUW�RI�WKH�OLJKW�IDOOLQJ�
RQ�WKHP�

7KH�VXUIDFH�RI�WKH�0RRQ��ZKLFK�LV�LOOXPLQDWHG�E\�WKH�6XQ��DW�QLJKW�VHUYHV�DV�
D�VRXUFH�RI�UHIOHFWHG�OLJKW�IRU�XV��7KH�VXUIDFH�RI�WKH�(DUWK��PRVW�RI�ZKLFK�LV�FRYHUHG�
ZLWK�ZDWHU��SHUIHFWO\�UHIOHFWV�WKH�OLJKW��7KH�(DUWK��LOOXPLQDWHG�E\�WKH�6XQ��FDQ�VHUYH�
DV�D�PXFK�EHWWHU�VRXUFH�RI�UHIOHFWHG�OLJKW�IRU�DVWURQDXWV�RQ�WKH�0RRQ�WKDQ�WKH�0RRQ�
IRU�XV�

:ULWH�WKH�PDLQ�SRLQWV�RI�WKH�OHFWXUH�\RX�OLVWHQHG�WR��<RX�FDQ�XVH�TXHVWLRQV��
<RXU�DQVZHU�VKRXOG�FRQWDLQ�DW�OHDVW�������VHQWHQFHV��:KHQ�GRLQJ�WKH�WDVN��\RX�FDQ�
XVH�WKH�GLFWLRQDU\�

��:KDW�DUH�OLJKW�VRXUFHV"
��:KDW�ERG\�VHUYHV�DV�WKH�PDLQ�VRXUFH�RI�OLJKW�GXULQJ�WKH�GD\"
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��:KDW�VHOI�HPLWWHUV�RI�OLJKW��RWKHU�WKDQ�WKH�6XQ��FDQ�\RX�QDPH"
��:KDW�ERGLHV�VHUYH�DV�VRXUFHV�RI�UHIOHFWHG�OLJKW"
��)RU�ZKRP�FDQ�WKH�(DUWK�EH�DQ�H[FHOOHQW�VRXUFH�RI�UHIOHFWHG�OLJKW"
��:K\�GRHV�WKH�(DUWK�VHUYH�DV�D�EHWWHU�VRXUFH�RI�OLJKW�IRU�DVWURQDXWV�RQ�
WKH�0RRQ�WKDQ�WKH�0RRQ�IRU�XV"��3LQHYLFK��������

7KH�ILQDO�VXEWHVW��ZKLFK�WKH�IXWXUH�0DVWHU
V�'HJUHH�VWXGHQWV�WDNH��LV�6SHDNLQJ��
7KH� VXEWHVW�FRQVLVWV�RI� WZR� W\SHV RI� WDVNV�� VLWXDWLRQDO�GLDORJXHV� LQFOXGLQJ�DW� OHDVW���
VLWXDWLRQV�RI�HYHU\GD\�FRPPXQLFDWLRQ��PDNLQJ�XS�D�VFLHQWLILF�ODQJXDJH�WH[W�XVLQJ�WKH�
ZRUGV�DQG�VHQWHQFHV�JLYHQ��DQG�LWV�RUDO�SUHVHQWDWLRQ�RI�DW�OHDVW����VHQWHQFHV��7KH�ILUVW�
WDVN�LV�GRQH�ZLWKRXW�SUHSDUDWLRQ��IRU�WKH�VHFRQG�RQH�DSSOLFDQWV�DUH�DOORZHG�WR�VSHQG����
PLQXWHV��7KH�WRWDO�WLPH�IRU�GRLQJ�WKH�WDVN�LV����PLQXWHV�

6XEWHVW����6SHDNLQJ��
7DVN����5HDG�WKH�GHVFULSWLRQ�RI�WKH�VLWXDWLRQ��6WDUW�D�GLDORJXH�

���<RX�GR�QRW�OLNH�\RXU�GRUP�URRP��<RX�ZDQW�WR�FKDQJH�LW��([SODLQ�WR�WKH�
GRUP�VXSHUYLVRU�ZKDW�URRP�\RX�ZDQW�WR�UHFHLYH�DQG�ZK\�

���<RXU�IULHQG�LV�JRLQJ�WR�5XVVLD�LQ�WKH�ZLQWHU��7HOO�KLP�DERXW�WKH�ZHDWKHU�
LQ�WKLV�VHDVRQ��*LYH�DGYLFH�DERXW�FORWKHV�KH�ZLOO�QHHG�WR�WDNH�ZLWK�KLP�

���<RX�ZDQW�WR�HQWHU�WKH�)DFXOW\�RI�(QJLQHHULQJ�DW�D�XQLYHUVLW\��<RX�KDYH�
FRPH�WR�WKH�$GPLVVLRQV�2IILFH��)LQG�RXW�ZKDW�GRFXPHQWV�\RX�QHHG�WR�
VXEPLW��DVN�DERXW�WKH�GHDGOLQH�IRU�WKHLU�VXEPLVVLRQ��WLPH�IRU�HQWUDQFH�
H[DPV��HWF��

���<RX�KDYH�UHDG�DQ�DUWLFOH�WKDW�\RX�UHDOO\�OLNHG��(QFRXUDJH�\RXU�IULHQG�
WR�UHDG�LW�DQG�H[SODLQ�ZK\�

���<RX�DQG�\RXU�IULHQGV�ZDQW�WR�JR�RQ�D�WULS�WR�6RFKL��VR�\RX�KDYH�FRPH�
WR�D�WUDYHO�DJHQF\��([SODLQ�ZKHUH�\RX�ZDQW�WR�JR��ILQG�RXW�HYHU\WKLQJ�
WKDW� LQWHUHVWV� \RX��H�J��PHDQV�RI� WUDQVSRUW�� WLPH�DQG�GXUDWLRQ�RI� WKH�
WULS��OLYLQJ�FRQGLWLRQV��DQG�FRVW�RI�WKH�WRXU�

7DVN����7DON� DERXW�1HZWRQ
V� GLVFRYHU\��<RX�FDQ� XVH� WKH� IROORZLQJ�ZRUGV��
<RXU�DQVZHU�VKRXOG�FRQVLVW�RI�DW�OHDVW����VHQWHQFHV�

���1HZWRQ��WDNH��WXEH��JODVV�
���6FLHQWLVW��XVH��D�VSHFLDO�GHYLFH�� ���
��� ,��1HZWRQ�� WKH� GHYLFH� � DQ� DLU� SXPS�� HOLPLQDWH� WKH� DLU�� L�H�� FUHDWH� D�

YDFXXP�
���6FLHQWLVW��REVHUYH��IDOO��IHDWKHU��SLHFH��OHDG�
���1HZWRQ��VHW��IDOO��VDPH��VSHHG�
���+H��SURYH��*DOLOHR��D�K\SRWKHVLV�
���1HZWRQ��SURYH��ERG\��GLIIHUHQW��PDVV��IDOO��VDPH��VSHHG��YDFXXP�
���6FLHQWLVW��VR��FKHFN��*DOLOHR��K\SRWKHVLV�

8VLQJ�WKH�DERYH�NH\ZRUGV�ZKHQ�DQVZHULQJ�D�TXHVWLRQ�DOORZV�WKH�WHDFKHU�WR�
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DVVHVV�WKH�IRUPDWLRQ�RI�WKH�ODQJXDJH�DQG�VSHHFK�FRPSHWHQFH�RI�WKH�VWXGHQW��0RUHRYHU��
LW� KHOSV� WKH� VWXGHQWV� FUHDWH� WKHLU� RZQ� WH[WV�� UDWKHU WKDQ� UHSURGXFH� WKH� OHDUQHG� DQG�
SUHSDUHG�WH[WV�RQ�WKH�WRSLFV�VWXGLHG�

�� &RQFOXVLRQ
7KH� WHVWV�SURSRVHG�DERYH�KDYH�EHHQ�VXFFHVVIXOO\� WHVWHG�RYHU� VHYHUDO� \HDUV��

ZKLFK�UHVXOWHG�LQ�VLJQLILFDQW�RSWLPL]DWLRQ�RI�WKH�OHDUQLQJ�SURFHVV�
7KH� VWXGHQWV� RI� WKH� 3UHSDUDWRU\ 'HSDUWPHQW�� ZKR� SXUSRVHIXOO\� VWXGLHG� WKH�

VFLHQWLILF�ODQJXDJH�DQG�ZHUH�V\VWHPDWLFDOO\�WUDLQHG�IRU�WKH�WHVWLQJ��VKRZHG�JRRG�UHVXOWV�
LQ�DOO�W\SHV�RI�VSHHFK�DFWLYLW\��KDG�OHVV�GLIILFXOW\�LQ�OHDUQLQJ�DQG�OLVWHQLQJ�WR�OHFWXUHV��
XQOLNH�RWKHU�IRUHLJQ�VWXGHQWV��6XFFHVVIXO�SDVVLQJ�RI�WKHVH�WHVWV�WHVWLILHG�WR�WKH�OHYHO�RI�
ODQJXDJH��VSHHFK�DQG�FRJQLWLYH�FRPPXQLFDWLYH�FRPSHWHQFLHV�RI�IRUHLJQ�DSSOLFDQWV�WKDW�
LV�VXIILFLHQW�IRU�VWXG\LQJ�5XVVLDQ�LQ�WHFKQLFDO�XQLYHUVLWLHV�RI�WKH�5XVVLDQ�)HGHUDWLRQ�

,Q�FRQFOXVLRQ��LW�LV�ZRUWK�PHQWLRQLQJ�WKDW�WKH�FUHDWLRQ�DQG�GHYHORSPHQW�RI�QHZ�
WHVWV� ZLOO� FRQWULEXWH� WR� WKH� IXUWKHU� GHYHORSPHQW� DQG� LPSURYHPHQW� RI� PHWKRGV� DQG�
WHFKQLTXHV�IRU�PRQLWRULQJ�WKH�NQRZOHGJH�DQG�VNLOOV�RI�IRUHLJQ�VWXGHQWV��DV�ZHOO�DV�WKH�
HIIHFWLYHQHVV�DQG�RSWLPL]DWLRQ�RI�WKH�HGXFDWLRQDO�SURFHVV�DV�D�ZKROH�

5HIHUHQFHV

%DO\NKLQD��7��0����������)XQGDPHQWDOV�RI�WKH�WKHRU\�RI�WHVWV�DQG�SUDFWLFH�RI�WHVWLQJ�
�LQ�WKH�DVSHFW�RI�5XVVLDQ�DV�D�IRUHLJQ�ODQJXDJH���0RVFRZ��5XVVNL\�<D]\N��.XUV\�
3XEO�

,YOHY�� 9��� ,YOHY�� <��� 	� ,YOHYD�� 0�� �������� � /RJLFDO�DUJXPHQWDWLYH� EDVLFV� RI�
HGXFDWLRQDO�FXOWXUH��3URFHHGLQJV�RI��WK ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�(GXFDWLRQ��
/DQJXDJH��$UW�DQG�,QWHUFXOWXUDO�&RPPXQLFDWLRQ��,&(/$,&������� $GYDQFHV�LQ�
6RFLDO�6FLHQFH�(GXFDWLRQ�DQG�+XPDQLWLHV�5HVHDUFK� �������������

,QR]HPWVHY��9���,YOHYD��0���,YOHY��9��	�2VHOHGFKLN�0������������5HSUHVHQWRORJ\�LQ�
WKH�V\VWHP�RI�PRGHUQ�HSLVWHUPRORJ\��3URFHHGLQJV�RI�WKH�������UG ,QWHUQDWLRQDO�
&RQIHUHQFH� RQ� (GXFDWLRQ�� /DQJXDJH�� $UW� DQG� ,QWHUFXOWXUDO� &RPPXQLFDWLRQ�
�,&(/$,&� ������ $GYDQFHV� LQ� 6RFLDO� 6FLHQFH� (GXFDWLRQ� DQG� +XPDQLWLHV�
5HVHDUFK� ������������

.DUSRY��$�2����������)RUPDWLRQ�RI�WKH�PRGHUQ�FRQFHSW�RI�UHVHDUFK�HGXFDWLRQ�IURP�
QHZ� DJH� WR� D� NQRZOHGJH� VRFLHW\�� :RUOGZLGH� WUHQGV� LQ� WKH� GHYHORSPHQW� RI�
HGXFDWLRQ� DQG� DFDGHPLF� UHVHDUFK� 3URFHGLD�6RFLDO� DQG�%HKDYLRXUDO� 6FLHQFHV�
�������������
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.DUSRY�� $�2�� �������� 8QLYHUVLW\±VRFLDO� PLVVLRQ� DQG� UHDOW\�� 6RWVLRORJLFKHVNLH�
,VVOHGRYDQL\D�������������

.DUSRY��$�2����������3UREOHP�FRJQLWLYH�SURJUDP�RI�WKH�VWXGHQWV�UHVHDUFKHV�LQ� WKH�
NQRZOHGJH� VRFLHW\� FXOWXUDO� UHDOLW\�� �QG &HQWUDO� (DVWHUQ� (XURSHDQ� /XPHQ�
,QWHUQDWLRQDO� &RQIHUHQFH� ± 0XOWLGLPHQVLRQDO� (GXFDWLRQ� 	� 3URIHVVLRQDO�
'HYHORSPHQW��(WKLFDO�9DOXHV��0(3'(9����QG (GLWLRQ� (XURSHDQ�3URFHHGLQJV�
RI�6RFLDO�DQG�%HKDYLRXUDO�6FLHQFHV� ������������
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