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���� /LWHUDWXUH�5HYLHZ

0DQ\�SURJUDPV��ZLWK�KLJK�VWDNHV�H[DPV�DGPLQLVWHUHG�RQ�ODUJH�RU�VPDOO�VFDOH�XVHHLWKHU�QRUP�UHIHUHQFH�WHVWLQJ�RU�FULWHULRQ�EDVHG�WHVWLQJ�SUDFWLFHV��1RUP�UHIHUHQFH�WHVWVGHULYH�WKHLU�SDVV�PDUN�IURP�WKH�SHUIRUPDQFH�RI�WKH�VWXGHQW���,W�LV�QRW�SUHGHWHUPLQHG�&ULWHULRQ�UHIHUHQFH�WHVWV�DUH�ZULWWHQ�WR�UHIOHFW�D�VSHFLILF�FXUULFXOXP���&ULWHULRQ��UHIHUHQFHWHVWV�PD\�DOVR�XVH�FULWHULD�VHSDUDWH�IURP�RXWVLGH�WKH�JLYHQ�FXUULFXOXP�DQG�RU�VWXGHQWSRSXODWLRQ�WR�GHWHUPLQH�SURILFLHQF\����,QVWLWXWLRQ�$%&�XVHV�QRUP�UHIHUHQFH�WHVWLQJ�LQWKHLU�RQH�\HDU�IRXQGDWLRQV�SURJUDP����,QVWLWXWLRQ�;<=�DOZD\V�XVHV�FULWHULRQ�UHIHUHQFHWHVWLQJ��WR�PHDVXUH�VWXGHQW�SHUIRUPDQFH��SURILFLHQF\�DQG�PDVWHU\�RI�WKH�(QJOLVKODQJXDJH����+RZHYHU��ERWK�,QVWLWXWLRQ�$%&�DQG�,QVWLWXWLRQ�;<=�LQFRUSRUDWH�D�ZULWLQJVFRUH�LQWR�WKHLU�H[DP�SUDFWLFHV���,QVWLWXWLRQ�$%&�UHOLHV�KHDYLO\�RQ�LQ�KRXVH�FDOLEUDWHGZULWLQJ�SUDFWLFHV�IRU�VFRULQJ�SDSHUV��ZKLOVW�,QVWLWXWLRQ�;<=�XVHV�D�FRPELQDWLRQ�RIFDOLEUDWHG�ZULWLQJ�SUDFWLFH��EOLQG�PDUNLQJ�SUDFWLFHV��DQG�RQ�JRLQJ�WHDFKHU�WUDLQLQJZRUNVKRSV�WR�KHOS�SUDFWLWLRQHUV�PDUN�(QJOLVK�ZULWWHQ�H[DPLQDWLRQV�EDVHG�RQ�LQWHUQDWLRQDOEHQFKPDUNV�DQG�VWDQGDUGV�
� 7KH�ILUVW�LVVXH��EHIRUH�EHJLQQLQJ�WKH�SDSHU�WKDW�ZH�PXVW�H[DPLQH��LV�KRZ�WHVWLQJLQIOXHQFHV�ODQJXDJH�WHDFKLQJ����7KH�IRUHUXQQLQJ�H[SHUWV�LQ�WHVWLQJ��$OGHUVRQ�DQG�:DOO�
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WKHRUL]H�D�ZDVKEDFN�K\SRWKHVLV�EHWZHHQ�DVVHVVPHQW�DQG�LWV�UHODWLRQVKLS�WR�WHDFKLQJ�DQGOHDUQLQJ����,Q�WKHLU�FRUQHUVWRQH�DUWLFOH��$OGHUVRQ�DQG�:DOO��������GLUHFWO\�VWDWH�
�� $ WHVW�ZLOO�LQIOXHQFH�WHDFKLQJ�
�� $ WHVW�ZLOO�LQIOXHQFH�OHDUQLQJ�
�� $ WHVW�ZLOO�LQIOXHQFH�ZKDW�WHDFKHUV�WHDFK�
�� $ WHVW�ZLOO�LQIOXHQFH�ZKDW�OHDUQHUV�OHDUQ�
�� $ WHVW�ZLOO�LQIOXHQFH�KRZ�D�WHDFKHU�WHDFKHV�
�� $ WHVW�ZLOO�LQIOXHQFH�KRZ�D�OHDUQHU�OHDUQV�
�� $ WHVW�ZLOO�LQIOXHQFH�WKH�UDWH�DQG�VHTXHQFH�RI�WHDFKLQJ�
�� $ WHVW�ZLOO�LQIOXHQFH�WKH�UDWH�DQG�VHTXHQFH�RI�OHDUQLQJ�
�� $ WHVW�ZLOO�LQIOXHQFH�WKH�GHJUHH�DQG�GHSWK�RI�WHDFKLQJ�
�� $ WHVW�ZLOO�LQIOXHQFH�WKH�GHJUHH�DQG�GHSWK�RI�OHDUQLQJ�
�� $ WHVW�ZLOO�LQIOXHQFH�DWWLWXGHV�WR�WKH�FRQWHQW��PHWKRG��HWF��WHDFKLQJ�DQG�OHDUQLQJ�
�� 7HVWV�WKDW�KDYH�LPSRUWDQW�FRQVHTXHQFHV�ZLOO�KDYH�ZDVKEDFN�
�� 7HVWV�WKDW�GR�QRW�KDYH�LPSRUWDQW�FRQVHTXHQFHV�ZLOO�QRW�KDYH�ZDVKEDFN�
�� 7HVWV�ZLOO�KDYH�ZDVKEDFN�RQ�DOO�OHDUQHUV�DQG�WHDFKHUV�
�� 7HVWV�ZLOO�KDYH�ZDVKEDFN�HIIHFWV�IRU�VRPH�OHDUQHUV�DQG�QRW�IRU�RWKHUV�

$GGLWLRQDO�IDFWRUV�EH\RQG�WKRVH�VWDWHG�E\�$QGHUVRQ�DQG�:DOO��DIIHFW�OHDUQLQJ��WHDFKLQJDQG�WHVWLQJ����2WKHU�LQIOXHQFHV�DQG�YDULDEOHV�PXVW�EH�HQWHUHG�LQWR�WKH�WHVWLQJ�SURFHVV�LQRUGHU�WR�XQGHUVWDQG�KRZ�D�WHVW�LPSDFWV�OHDUQLQJ��WHDFKLQJ��FXUULFXOXP�DQG�RUDGPLQLVWUDWLYH�SUDFWLFHV���,�EHOLHYH�WKHVH�SUDFWLFHV�DQG�EHOLHIV�LQFOXGH��EXW�DUH�QRW�OLPLWHGWR�
�� +RZ�D�WHVW�LQIOXHQFHV�ZDVKEDFN�IHHGEDFN�IRU�WHDFKLQJ�DQG�OHDUQLQJ�LV�GHSHQGHQWRQ�HDFK�LQGLYLGXDO�SURJUDP�DQG�LWV�FXUULFXOXP�
�� $ WHVW�LV�RQO\�D�WHVW���,W�LV�QRW�QHFHVVDULO\�WKH�UHIOHFWLRQ�RI�RQH¶V�DELOLW\�WRXQGHUVWDQG�DOO�LQIRUPDWLRQ���6FRUHV�UHIOHFW�WKH�UHVXOWV�WR�D�VHW�RI�SUHGLVSRVHGTXHVWLRQV�
�� 7KH�W\SH�RI�WHVW�ZULWWHQ�PD\�UHIOHFW�LQWHUQDO�VWDQGDUGV�RI�D�VHW�FXUULFXOXP�RUSURJUDP�
�� $ VHW�RI�WHVW�TXHVWLRQV�PD\�EH�UHOLDEOH�DQG�YDOLG�VRXUFHV�WR�FUHDWH�DQ�DVVHVVPHQWLQVWUXPHQW��HYHQ�LI�WKH�JUDGLQJ�RI�WKH�LQVWUXPHQW�LV�LQYDOLG�RU�XQUHOLDEOH�
�� &ULWHULD�XVHG�WR�FODVVLI\�D�WHVW�DV�WKH�SLORWLQJ�RU�QRQ�SLORWLQJ�RI�WHVW�TXHVWLRQLQIOXHQFHV�D�YDOLG�DQG�UHOLDEOH�LQVWUXPHQW�
�� $GPLQLVWUDWLYH�FRQVWUDLQWV�WLPH�OLPLWDWLRQV�DQG�FRXUVH�FRQWHQW�LQIOXHQFH�WHDFKLQJ�
�� $GPLQLVWUDWLYH�FRQVWUDLQWV�WLPH�OLPLWDWLRQV�DQG�FRXUVH�FRQWHQW�LQIOXHQFH�OHDUQLQJ�
�� *UDGLQJ�FULWHULD�LQIOXHQFH�WHDFKLQJ�SUDFWLFHV�DV�ZHOO�DV�OHDUQLQJ�SUDFWLFHV�
�� ,PSOHPHQWLQJ�JUDGLQJ�LQWHUQDWLRQDOO\�UHFRJQL]HG�FULWHULD�LQIOXHQFHV�VWDQGDUGV�
�� 7HVWLQJ�LQIOXHQFHV�WKH�LPSDFW�RI�JUDGLQJ�SUDFWLFHV�DQG�SROLFLHV�ERWK�LQ�DQG�RXW�RIWKH H[DPLQDWLRQ�HQYLURQPHQW�
�� *UDGLQJ�LQIOXHQFHV�WKH�LPSDFW�RI�WHVWLQJ�
�� 7UDLQLQJ�RI�WHDFKHUV�WR�JUDGH�FRQVLVWHQWO\�ZLWK�VWDQGDUGV�LPSDFWV�WKH�TXDOLW\�RI�WHVWUHVXOWV�DQG�H[DP�SUHSDUDWLRQ�
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� 7KH�ODFN�RI�WUDLQLQJ�WR�JUDGH�FRQVLVWHQWO\�ZLWK�VWDQGDUGV�LPSDFWV�WKH�TXDOLW\�RI�WHVWUHVXOWV�DQG�H[DP�SUHSDUDWLRQ�
�� 7HVWLQJ�ZLWKRXW�SURSHU�VWDWLVWLFDO�DQDO\VLV�FDQ�OHDG�WR�LQFRPSOHWH�IHHGEDFN�
�� 'HVFULSWLYH�VWDWLVWLFV�FDQ�EH�PDQLSXODWHG�DQG�PD\�QRW�RIIHU�DXWKHQWLF�IHHGEDFN�LQWRWKH�WHDFKLQJ��OHDUQLQJ�DQG�WHVWLQJ�SURFHVV�
�� &KDQJHV�LQ�SROLFLHV��SURFHGXUHV�RU�VW\OHV�RI�JUDGLQJ�RQ�D�WHVW�ZLOO�LQIOXHQFH�VFRUHV�6FRUHV�WKDW�GR�QRW�UHIOHFW�FRQVLVWHQF\�FDQQRW�JLYH�SURSHU�IHHGEDFN�WR�D�SURJUDP�
�� 7DVN�W\SH�ZLOO�LQIOXHQFH�OHDUQLQJ��WHDFKLQJ�DQG�WHVWLQJ�
�� *UDGLQJ�WR�VWDQGDUG�ZLOO�ZDUUDQW�EHWWHU�DFFXUDF\�LQWR�WKH�JRDOV�RI�WHDFKLQJ�DQGOHDUQLQJ�
�� 6WDQGDUGL]HG�JUDGLQJ�SUDFWLFHV�ZLOO�SRVLWLYHO\�LQIOXHQFH�DQG�LPSDFW�WHVWLQJ�WHDFKLQJ�DQG�OHDUQLQJ�
�� 1RQ��VWDQGDUGL]HG�JUDGLQJ�SUDFWLFHV�ZLOO�QHJDWLYHO\�LQIOXHQFH�DQG�LPSDFW�WHVWLQJ�WHDFKLQJ�DQG�OHDUQLQJ�

+RZ�GR�WKHVH�IDFWRUV�DIIHFW�WKH�SUDFWLFHV�RI�PDUNHUV�VFRULQJ�(QJOLVK�ZULWWHQ�H[DPV")LUVW��SRRU�WUDLQLQJ�RU�LQ�KRXVH�WUDLQLQJ�FDQ�OHDG�WR�VWDQGDUGV�ZKLFK�DUH�QRW�EDVHG�RQ�WKHOLWHUDWXUH���,W�FDQ�VWDQGDUGL]HG�VWDQGDUGV�ZKLFK�VKRXOG�QHYHU�KDYH�EHHQ�SXW�LQWR�SUDFWLFHLQ�WKH�ILUVW�SODFH���,W�FDQ�SRWHQWLDOO\�OHDG�WR�DEXVHV�DQG�D�ODFN�RI�FRQVLVWHQF\��ZKLFK�LQ�WXUQFDQ�JLYH�D�WHVWLQJ�SURJUDP�LQVXIILHQFW�RU�LQDFFXUDWH�UHVXOWV��D�WHDFKHU�D�ZURQJ�ZDVKEDFNRI�ZKDW�PDWHULDO�KDV�EHHQ�OHDUQHG�E\�WKH�VWXGHQW�DQG�DQ�XQIDLU�EHQFKPDUN�RU�JUDGH�WR�WKHOHDUQHU�RI�ZKDW�KH�VKH�KDV�PDVWHUHG�LQ�WKH�ODQJXDJH�FODVVURRP�

��� 3URJUDP�2YHUYLHZ
,QVWLWXWLRQ�$%&�LV�D�RQH�\HDU�IRXQGDWLRQV�SURJUDP��7KH�$%&�FXUULFXOXP�VHUYHV�DV�DWUDQVLWLRQDO�SKDVH�RI�LQVWUXFWLRQ�IRU�VWXGHQWV�OHDYLQJ�KLJK�VFKRRO�DQG�HQWHULQJ�WKHLUUHVSHFWLYH�IDFXOWLHV���7KH�$%&�SURYLGHV�XS�WR�WKUHH�VHPHVWHU�ORQJ�OHYHOV�RILQVWUXFWLRQ���(DFK�OHYHO��(QJOLVK����(QJOLVK����DQG�(QJOLVK����RIIHUV�DSSUR[LPDWHO\QLQH�KRXUV�SHU�ZHHN�RI�EDVLF�DQG�LQWHUPHGLDWH�LQVWUXFWLRQ�LQ�(QJOLVK���7KHVH�FRXUVHVFDUU\�FUHGLW�DQG�OHDG�WR�(QJOLVK�IRU�6SHFLDO�3XUSRVH��(63��FODVVHV�LQ�D�VHSDUDWH�(633URJUDP���$%&�(QJOLVK���DQG���FRXUVHV�KDYH�GXDO�WUDFNV��RQH�IRU�VWXGHQWV�ZKRVHPDMRU�UHTXLUHV�H[WHQVLYH�DPRXQWV�RI�(QJOLVK��(6/�WUDFN���DQG�D�OHVV�LQWHQVLYH�RQH�IRUVWXGHQWV�VWXG\LQJ�LQ�WKH�()/�WUDFN����)RU�H[DPSOH��PRVW�VFLHQFH�PDMRUV�DUH�LQ�WKH(6/�WUDFN��ZKHUHDV��PRVW�(GXFDWLRQ�DQG�$UWV�PDMRUV�DUH�LQ�WKH�()/�WUDFNV��$V�RI6SULQJ�������WKH�$%&�VWXGHQWV�ZHUH�DVVHVVHG�ZLWK�D�����WHDFKHU�JUDGH������PLG�WHUP�JUDGH�DQG�D�����ILQDO�H[DP�JUDGH�EDVHG�RQ�LQ�KRXVH�WHDFKHU�SURGXFHGH[DPLQDWLRQV�RYHUVHHQ�E\�WKH�WHVWLQJ�FRPPLWWHH�� ,Q FRPSDULVRQ�WR�WKH�$%&�SURJUDP��WKH�;<=�LQVWLWXWLRQ�RIIHUV�VROLG�SURJUDPV�ZKLFK�FDQ�OHDG�WR�D�&HUWLILFDWH��'LSORPD��+LJKHU�'LSORPD�RU�%DFKHORU¶V�'HJUHH�XVLQJ(QJOLVK�DV�D�PHGLXP�RI�LQVWUXFWLRQ���7KH�;<=�&ROOHJHV�XVH�ERWK�FROOHJH�EDVHGDVVHVVPHQW�H[DPLQDWLRQV�DQG�LQWHUQDWLRQDO�EHQFKPDUN�H[DPV�VXFK�DV�WKH�3(7�DQG�WKH,(/76�WR�PHDVXUH�VWXGHQWV¶�SURILFLHQF\�� %RWK�LQVWLWXWLRQV�DUH�GHGLFDWHG�WR�LPSURYLQJ�WKH�(QJOLVK�ODQJXDJH�VNLOOV�RI�OHDUQHUV�7KHLU�FRPPLWPHQWV�WR�IXUWKHULQJ�ODQJXDJH�DELOLWLHV�RI�\RXQJ�QDWLRQDOV�FDQ�EH�IRXQG�LQ
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WKHLU�LQ�GHSWK�PLVVLRQ�VWDWHPHQWV���7KH�$%&�2Q�/LQH�0LVVLRQ�6WDWHPHQW�LV�VWDWHGYHUEDWLP�DV�IROORZV�
� ³7KH�$%&�,QVWLWXWLRQ�VHHNV�WR�HTXLS�DOO�LQFRPLQJ�VWXGHQWV� ZLWK�EDVLF�VNLOOV�DQG�VFLHQWLILF�WRROV�QHFHVVDU\�IRU� FUHDWLYLW\�DQG�WDNLQJ�LQLWLDWLYHV�IRU�WKH�SURSHU�DFTXLVLWLRQ�RI� NQRZOHGJH��$%&�VWULYHV�WR�GHYHORS�WKH�HGXFDWLRQDO�SURFHVV�LQWR�DQ� DFWLYH�DQG�LQWHUDFWLYH�OHDUQLQJ�HQYLURQPHQW�´
�,W�IXUWKHU�VWDWHV�WKDW��³«%HFDXVH�VWXGHQWV�ZLOO�LQWHUDFW�ZLWK�(QJOLVK�WR�GLIIHUHQW�GHJUHHVDQG�LQ�YDU\LQJ�FRQWH[WV��LQGLYLGXDOL]DWLRQ�PXVW�EH�EXLOW�LQWR�SURILFLHQF\�RULHQWHGFXUULFXOD�´ $V RI�WKH�WLPH�RI�WKH�VWXG\��QR�RIILFLDO�XVH�RI�SURILFLHQF\�JXLGHOLQHVVWDQGDUGL]HG�WHVWV��3(7�,(/76��RU�IRUPDO�VSHDNLQJ�FRXUVHV�ZHUH�LQ�SUDFWLFH�
� 7KH�0LVVLRQ�6WDWHPHQW�DQG�JRDOV�RI�WKH�;<=�LQVWLWXWLRQ��������GLIIHU�IURP�LWV�VLVWHULQVWLWXWLRQ���7KH�;<=�+DQGERRN�DQG�2Q�OLQH�+DQGERRN������VWDWHV�WKDW�
� �7KH�;<=�,QVWLWXWLRQ�DUH�GHGLFDWHG�WR�WKH�GHOLYHU\�RI� WHFKQLFDO�DQG�SURIHVVLRQDO�SURJUDPV�RI�WKH�KLJKHVW�TXDOLW\�WR�WKH�FLWL]HQV�RI�WKH� µFRXQWU\�;<=¶��*UDGXDWHV�RI�WKH�FROOHJHV�ZLOO�KDYH�WKH�OLQJXLVWLF�DELOLW\�WRIXQFWLRQ�HIIHFWLYHO\�LQ�DQ�LQWHUQDWLRQDO�HQYLURQPHQW��WKH�WHFKQLFDOVNLOOV�WR�RSHUDWH�LQ�DQ�LQFUHDVLQJO\�FRPSOH[�WHFKQRORJLFDO�ZRUOG��WKHLQWHOOHFWXDO�FDSDFLW\�WR�DGDSW�WR�FRQVWDQW�FKDQJH��DQG�WKH�OHDGHUVKLSSRWHQWLDO�WR�PDNH�WKH�IXOOHVW�SRVVLEOH�FRQWULEXWLRQ�WR�WKHGHYHORSPHQW�RI�WKH�FRPPXQLW\�IRU�WKH�JRRG�RI�DOO�LWV�SHRSOH�´�µ;<=¶�+DQGERRN������UHI�KWWS���ZZZ�KFW�DF�DH�JHQHUDOBLQIR�IUDPH�KWP�
� 7KH�$LPV�RI�WKH�(QJOLVK�3URJUDP�DFFRUGLQJ�WR�WKH�;<=�+DQGERRN�DUH�VWDWHGYHUEDWLP�
� $LPV���UHI�KWWS���LPWFVDPED�KFW�DF�DH�JHQHG�HQJOLVK�0LVVLRQ6WDWHPHQW�KWPO�
� ³(QJOLVK�/DQJXDJH�WHDFKLQJ�LQ�WKH�;<=�VXSSRUWV�WKH�REMHFWLYHV�RI� WKH�;<=�PLVVLRQ�VWDWHPHQW�
� *UDGXDWHV�RI�WKH�;<=�ZLOO�KDYH�WKH�OLQJXLVWLF�DELOLW\�WR�IXQFWLRQ� HIIHFWLYHO\�LQ�DQ�LQWHUQDWLRQDO�HQYLURQPHQW��7KLV�VWDWHPHQW� UHFRJQL]HV�WKDW�(QJOLVK�LV�LQFUHDVLQJO\�WKH�PHGLXP�RI�WKH�ZRUNSODFH� DQG�WKH�ODQJXDJH�RI�PRGHUQ�LQWHUQDWLRQDO�EXVLQHVV��WHFKQLFDO�DQG� HGXFDWLRQDO�FRPPXQLWLHV��;<=�(QJOLVK�/DQJXDJH�&XUULFXOXP� SUHSDUHV�VWXGHQWV�WR�PHHW�WKHVH�GHPDQGV�E\�WHDFKLQJ�WKH� UHOHYDQW�WUDQVIHUDEOH�ODQJXDJH�VNLOOV�WR�IXQFWLRQ�LQ�ZKDWHYHU� HPSOR\PHQW�WKH\�PD\�FKRRVH�
� 7KH ;<=�LV�DQ�(QJOLVK�PHGLXP�LQVWLWXWLRQ��WKHUHIRUH��LW�LV�HVVHQWLDO� WR�HTXLS�VWXGHQWV�ZLWK�WKH�(QJOLVK�/DQJXDJH�VNLOOV�VXIILFLHQW�WR
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IROORZ�WKHLU�FRXUVH�RI�VWXG\��7KLV�LQFOXGHV�WKH�UHOHYDQW�VWXG\�VNLOOV� DQG�FRJQLWLYH�VNLOOV�WUDLQLQJ�WR�HQDEOH�WKH�VWXGHQW�WR�SURFHVV�� RUJDQL]H�DQG�SUHVHQW�WKHLU�LGHDV�LQ�DQ�DFDGHPLF�RU�YRFDWLRQDO� FRQWH[W�
� (QJOLVK�/DQJXDJH�WHDFKLQJ�SOD\V�D�PDMRU�UROH�LQ�VWXGHQWV¶�SHUVRQDO� GHYHORSPHQW�
� ,W SURYLGHV�WKH�ODQJXDJH�VNLOOV�WR�HQJDJH�LQ�VRFLDO�UHODWLRQV��ILUVW��LQ� WKH�FROOHJH�HQYLURQPHQW�DQG�ODWHU�LQ�ZLGHU�VRFLHW\�DQG�WKH� ZRUNSODFH��,W�JLYHV�VWXGHQWV�VXIILFLHQW�ODQJXDJH�VNLOOV�WR�GHDO�ZLWK� WKHLU�HYHU\GD\�QHHGV�LQ�(QJOLVK��(QJOLVK�/DQJXDJH�WHDFKLQJ�DOVR� IRFXVHV�RQ�WKH�GHYHORSPHQW�RI�OLWHUDF\�VNLOOV�ZKLFK�HQDEOH� VWXGHQWV�WR�EHWWHU�XQGHUVWDQG�ZULWWHQ�LQIRUPDWLRQ��DQG�WR�H[SUHVV� WKHPVHOYHV�PRUH�HIIHFWLYHO\�LQ�ZULWLQJ��$V�VWXGHQWV�DUH�H[SRVHG�� WKURXJK�(QJOLVK��WR�D�ZLGH�UDQJH�RI�LQIRUPDWLRQ�DQG�LGHDV�WKH\�DUH� HQFRXUDJHG�WR�GLVFXVV�DQG�UHODWH�WKHLU�QHZ�NQRZOHGJH�RI�WKH�ZRUOG� WR�WKHPVHOYHV�
� ;<=�VWXGHQWV�OHDUQ�WR�DFFHVV�DQG�PDQDJH�LQIRUPDWLRQ�LQ�(QJOLVK� IRU�ZRUN�DQG�OHLVXUH�SXUSRVHV��DQG�WR�XVH�QHZ�WHFKQRORJLHV� FRQILGHQWO\��7KLV�HQDEOHV�;<=�VWXGHQWV�WR�EHFRPH�LQGHSHQGHQW�OLIH� ORQJ�OHDUQHUV��7KH�ODQJXDJH��WHFKQRORJ\��DQG�WKLQNLQJ�VNLOOV�WKH\� DFTXLUH�DW�;<=�HTXLS�WKHP�WR�PDNH�D�YDOXDEOH�FRQWULEXWLRQ�WR�WKHLU� VRFLHW\��WKURXJK�WKHLU�UROHV�LQ�WKH�ZRUNSODFH��LQ�WKH�FRPPXQLW\�DQG� LQ�WKH�KRPH�´
� 7KH &XUULFXOXP��5HI��KWWS���LPWFVDPED�KFW�DF�DH�JHQHG�HQJOLVK�0LVVLRQ6WDWHPHQW�KWPO�
� ³7KH UROH�RI�WKH�(QJOLVK�FXUULFXOXP�LV�WKHUHIRUH�D�FRPSOH[�DQG� FUXFLDO�RQH��DGGUHVVLQJ�IDU�ZLGHU�QHHGV�WKDQ�WKH�SXUHO\�OLQJXLVWLF�
� 7KH (QJOLVK�/DQJXDJH�FXUULFXOXP�LV�GHVLJQHG�WR�PHHW�WKH�DLPV�RI� WKH�PLVVLRQ�VWDWHPHQW��7KH�VWDUWLQJ�SRLQW�RI�WKH�FXUULFXOXP�LV�WKH� DVVHVVPHQW�RI�VWXGHQW�QHHGV�DQG�HPSOR\HU�UHTXLUHPHQWV�LQ�UHODWLRQ� WR�WKRVH�DLPV��6WXGHQW�(QJOLVK�ODQJXDJH�QHHGV�DUH�DVVHVVHG�E\� DGPLQLVWHULQJ�WKH�(QJOLVK�'LDJQRVWLF�$VVHVVPHQW�RQ�HQWU\�WR�WKH� ;<=��(PSOR\HU�(QJOLVK�ODQJXDJH�QHHGV�DUH�PRQLWRUHG�E\�VXUYH\V� DQG�IHHGEDFN�IURP�HPSOR\HUV��7KH�SURFHVV�UHVXOWV�LQ�D�VNLOOV�EDVHG� FXUULFXOXP�ZKHUH�VWXGHQW�ODQJXDJH�SURILFLHQF\�LV�GHVFULEHG�LQ� WHUPV�RI�SHUIRUPDQFH�RXWFRPHV�
� *UDGXDWHV�RI�WKH�&HUWLILFDWH�SURJUDP�FDQ�LQLWLDWH�DQG�VXVWDLQ� FRQYHUVDWLRQV�RQ�HYHU\GD\�WRSLFV��7KH\�DUH�DEOH�WR�SURFHVV�DQG� H[FKDQJH�VLPSOH�ZULWWHQ�LQIRUPDWLRQ�LQ�URXWLQH�HYHU\GD\�SHUVRQDO� DQG�ZRUNSODFH�VLWXDWLRQV�
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*UDGXDWHV�RI�WKH�'LSORPD�SURJUDP�FDQ�FRPPXQLFDWH�RUDOO\�RQ�D� UDQJH�RI�IDPLOLDU�YRFDWLRQDO�DQG�VRFLDO�WRSLFV��7KH\�DUH�DEOH�WR� SURFHVV�DQG�H[FKDQJH�VWUDLJKWIRUZDUG�ZULWWHQ�LQIRUPDWLRQ�LQ�D� ZLGHU�UDQJH�RI�IDPLOLDU�SHUVRQDO�DQG�ZRUNSODFH�VLWXDWLRQV�
� *UDGXDWHV�RI�WKH�+LJKHU�'LSORPD�SURJUDP�FDQ�LQWHUDFW�RUDOO\�ZLWK� IOH[LELOLW\�LQ�D�YDULHG�UDQJH�RI�VLWXDWLRQV��7KH\�FDQ�SURFHVV�DQG� H[FKDQJH�ZULWWHQ�LQIRUPDWLRQ�DQG�LGHDV�ZLWK�VRPH�GHJUHH�RI� FRPSOH[LW\�LQ�D�YDULHW\�RI�SHUVRQDO��DFDGHPLF�DQG�ZRUNSODFH� VLWXDWLRQV�
� 7KH (QJOLVK�V\OODEXV�SURYLGHV�VWXGHQWV�ZLWK�OH[LFDO��IXQFWLRQDO�� JUDPPDWLFDO�DQG�PLFUR�VNLOO�LQSXWV�WR�DFKLHYH�WKH�LQFUHPHQWDO� SHUIRUPDQFH�RXWFRPHV�´
� 0HWKRGRORJ\��5HI�KWWS���LPWFVDPED�KFW�DF�DH�JHQHG�HQJOLVK�0LVVLRQ6WDWHPHQW�KWPO�
� ³7KH ;<=�(QJOLVK�ODQJXDJH�WHDFKLQJ�OHDUQLQJ�PHWKRGRORJ\�IRFXVHV� RQ FRPPXQLFDWLYH�XVH�RI�ODQJXDJH�VNLOOV�IRU�PHDQLQJIXO�H[FKDQJHV� LQ�UHDOLVWLF�VLWXDWLRQV�
� &ODVVURRP�DSSURDFKHV�ZLOO�PRYH�VWXGHQWV�IURP�WKHLU�SUHYLRXV� WHDFKHU�GHSHQGHQW�OHDUQLQJ�KDELWV��ZKLFK�KDYH�HPSKDVL]HG� VXUIDFH�PHPRUL]DWLRQ�WHFKQLTXHV��WRZDUGV�D�PRUH�LQGHSHQGHQW�DQG� VHOI�HYDOXDWLYH�VW\OH�ZKHUH�VWXGHQWV�ZLOO�GHYHORS�WKH�DELOLW\�WR� FRPSUHKHQG��SURFHVV��DQDO\]H�DQG�V\QWKHVL]H�LQIRUPDWLRQ�LQ� (QJOLVK��$V�VWXGHQWV¶�FRJQLWLYH�DQG�ODQJXDJH�VNLOOV�DUH�GHYHORSHG�� WKH�FRQWHQW�DQG�OHYHO�RI�PDWHULDOV�ZLOO�PRYH�IURP�EDVLF�LQIRUPDWLRQ� EDVHG�WDVNV�WRZDUGV�PRUH�FRPSOH[�SURFHVVLQJ�DQG�H[SUHVVLRQ�RI� LGHDV�
� 6WXGHQWV�OHDUQ�WR�GHYHORS�WKHLU�VNLOOV�WKURXJK�DSSURSULDWH� VWUDWHJLHV�LQFOXGLQJ�UROH�SOD\��SDLU�DQG�JURXS�ZRUN��6WXGHQWV�ZLOO� DOVR�XVH�FRPSXWHU�VRIWZDUH�IRU�LQWHUDFWLYH�ODQJXDJH�OHDUQLQJ� DFWLYLWLHV��IRU�VHOI�VWXG\��DV�ZHOO�DV�XVLQJ�WKH�,QWHUQHW�DQG� ZRUG�SURFHVVLQJ�SDFNDJHV�DV�UHJXODU�SDUW�FODVVURRP�DFWLYLWLHV�� 6HOI�VWXG\�KDELWV�DUH�HQFRXUDJHG�WKURXJK�WKH�XVH�RI�,QGHSHQGHQW� /HDUQLQJ�&HQWHUV�DQG�H[WHQVLYH�UHDGLQJ�WKURXJK�XVLQJ�PDWHULDOV�LQ� /5&¶V�
� 5HDGLQJ�VNLOOV�DQG�VWUDWHJLHV�DUH�WDXJKW�H[SOLFLWO\�DQG�H[WHQGHG� IURP�EDVLF�OHYHO�WKURXJK�LQWHQVLYH�IRFXV�RQ�PLFUR�VNLOOV�XVLQJ�D� YDULHW\�RI�DXWKHQWLF�WH[W�W\SHV�DQG�LQVWUXFWRU�DGDSWHG�PDWHULDOV�� :ULWLQJ�VNLOOV�DUH�VLPLODUO\�WDXJKW�IURP�D�EDVLF�OHYHO�WKURXJK� PDWHULDOV�ZKLFK�DGGUHVV�WKH�SDUWLFXODU�QHHGV�RI�;<=�VWXGHQWV�
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PRYLQJ�DW�KLJKHU�OHYHOV�WRZDUGV�WKH�VWUXFWXUHG�H[SUHVVLRQ�RI�LGHDV�� 6\OODEXV�LQSXWV�DUH�WDXJKW�XVLQJ�FRPPXQLFDWLYH�VW\OH�LQWHUQDWLRQDO� WH[WV�VHOHFWHG�E\�WKH�FRXUVH�WHDPV��)UHTXHQW�UHF\FOLQJ�RI�WKHVH� LQSXWV�LV�XQGHUWDNHQ�WR�FRQVROLGDWH�OHDUQLQJ�
� 6NLOOV�DUH�WDXJKW�DQG�SUDFWLFHG�LQ�DQ�LQWHJUDWHG�IDVKLRQ��VR�WKDW� VWXGHQWV�FDQ�WUDQVIHU�LQIRUPDWLRQ�DQG�LGHDV�IURP�RQH�PRGH�WR� DQRWKHU��H�J��E\�UHDGLQJ�DQG�UHSRUWLQJ�ILQGLQJV�LQ�ZULWLQJ�
� 6WXGHQWV�DUH�UHTXLUHG�WR�WUDQVIHU�WKHLU�OHDUQHG�VNLOOV�WR�D�YDULHW\�RI� FRQWH[WV�WKDW�PLUURU�WKH�UHDOLW\�RI�WKH�ZRUNSODFH�DQG�WKH�ZLGHU� ZRUOG��7R�HQKDQFH�WKLV�SURFHVV�VWXGHQWV�DUH�H[SRVHG�WR�D�ZLGH� UDQJH�RI�FRQWH[WV�DQG�PDWHULDOV��7KHVH�FRQWH[WV�ZLOO�LQFOXGH� ZRUNSODFH�UHODWHG�PDWHULDOV�DVVRFLDWHG�ZLWK�WKH�VWXGHQWV¶�SURJUDP� DUHDV�´
� $VVHVVPHQW�� �$VVHVVPHQW�+DQGERRN���5HI��KWWS���LPWFVDPED�KFW�DF�DH�VWDQGBHYDO�DVVHVVPHQW��
� ³ $VVHVVPHQW�DFWLYLWLHV�PLUURU�WHDFKLQJ�DQG�OHDUQLQJ�DFWLYLWLHV�EHLQJ� FRPPXQLFDWLYH�DQG�WDVN�EDVHG�LQ�QDWXUH�
� $VVHVVPHQW�FRQVLVWV�RI�LQ�FRXUVH�IRUPDWLYH�DQG�VXPPDWLYH� DVVHVVPHQW�RI�REMHFWLYHV��IROORZHG�E\�HQG�RI�FRXUVH� SURILFLHQF\�VW\OH�FKHFNV�XVLQJ�FRPPRQ�VSHFLILFDWLRQV��3HUIRUPDQFH� REMHFWLYHV�DUH�GLUHFWO\�DVVHVVHG�XVLQJ�SHUIRUPDQFH�EDVHG�FULWHULD�� 3HUIRUPDQFH�GHVFULSWRUV�EDVHG�RQ�LQWHUQDWLRQDO�QLQH�SRLQW�VFDOHV� DUH�XVHG�WR�DVVHVV�SURILFLHQF\�LQ�VSHDNLQJ�DQG�ZULWLQJ��$W�NH\� SRLQWV�IRXU�VNLOOV�SURILFLHQF\�DVVHVVPHQWV�DUH�FRQVWUXFWHG�DQG� DGPLQLVWHUHG�DW�D�V\VWHP�ZLGH�OHYHO�WR�HQVXUH�FRQVLVWHQF\�DFURVV� FROOHJHV��,Q�DGGLWLRQ��'LSORPD�DQG�+LJKHU�'LSORPD�SURJUDPV�DOVR� KDYH�DQ�LQWHUQDWLRQDO�SURILFLHQF\�EHQFKPDUN�WR�IXUWKHU�YDOLGDWH�WKH� VWDQGDUGV�RI�LQ�KRXVH�DVVHVVPHQW�´
� 6WUXFWXUH��5HI��KWWS���LPWFVDPED�KFW�DF�DH�JHQHG�HQJOLVK�0LVVLRQ6WDWHPHQW�KWPO�
� ³ 7KH GHOLYHU\�RI�(QJOLVK�/DQJXDJH�PLVVLRQ�REMHFWLYHV�LV�WKH� UHVSRQVLELOLW\�RI�WKH�(QJOLVK�6XEMHFW�7HDP��ZKR�UHSRUW��WKURXJK� $FDGHPLF�6HUYLFHV��WR�WKH�$FDGHPLF�&RXQFLO��7KH�V\VWHPZLGH� GHOLYHU\�RI�FXUULFXOXP�FRXUVH�FRQWHQW�LV�WKH�UHVSRQVLELOLW\�RI� V\VWHP�FRXUVH�WHDPV�DQG�V\VWHP�&RXUVH�&RRUGLQDWRUV��ZKR�LQ�WXUQ� UHSRUW�WR�WKH�(QJOLVK�6XEMHFW�7HDP��:LWKLQ�HDFK�FROOHJH�WKH� UHOHYDQW�WHDFKLQJ�6XSHUYLVRU�LV�UHVSRQVLEOH�IRU�WKH�GD\�WR�GD\� LPSOHPHQWDWLRQ�RI�WKH�FXUULFXOXP�
� $ FRQVWDQW�F\FOH�RI�IHHGEDFN��HYDOXDWLRQ�DQG�UHYLHZ�LV�EXLOW�LQWR� WKH�SURFHVV�DW�DOO�OHYHOV�WR�HQVXUH�TXDOLW\�LV�DFKLHYHG�´
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,W�LV�FOHDU�WKDW�WKH�PLVVLRQ�RI�WKH�;<=�LV�WR�LPSURYH�WHDFKLQJ�H[FHOOHQFH�DQG�WR�PD[LPL]HRSSRUWXQLWLHV��ZKLFK�NHHSV�OHDUQLQJ�RQ�WKH�FXWWLQJ�HGJH�RI�WHFKQRORJLFDO�DQG�SHGDJRJLFDODGYDQFHV����8QOLNH�$%&�VWXGHQWV���;<=�VWXGHQWV�DUH�UHTXLUHG�WR�WDNH�(QJOLVK�FRXUVHVWKURXJK�RXW�WKHLU�HQWLUH�SURJUDP�RI�VWXG\�XQWLO�JUDGXDWLRQ��������7HDFKHUV�DUH�YLJRURXVO\WUDLQHG�WR�FRPSO\�ZLWK�WKH�KLJK�VWDQGDUGV�VHW�IRUWK�E\�WKH�;<=�DQG�;<=�$FDGHPLF6HUYLFHV���;<=�DUH�GHGLFDWHG�WR�WKH�GHOLYHU\�RI�WHFKQLFDO�DQG�SURIHVVLRQDO�SURJUDPV�RIWKH KLJKHVW�TXDOLW\�WR�WKH�FLWL]HQV�RI�WKH�;<=�FRXQWU\�
���� 7HVWLQJ�3URJUDPV

7KHUH�DUH�RWKHU�IXQGDPHQWDO�GLIIHUHQFHV�EHWZHHQ�WKH�$%&�DQG�WKH�;<=�SURJUDPV�)LUVWO\��,QVWLWXWLRQ�;<=�RIIHUV�DQG�WHVWV�D�VSHDNLQJ�FRPSRQHQW���7R�GDWH�,QVWLWXWLRQ�$%&GRHV�QRW�IRUPDOO\�WHDFK�RU�WHVW�VSHDNLQJ����6HFRQGO\��WKH�;<=�XVHV�VWDQGDUGL]HG�WHVWV�7KHVH�UHJXODUO\�DGPLQLVWHUHG�DQG�KLJKO\�UHFRJQL]DEOH�H[DPLQDWLRQV�DOORZ�;<=�VWXGHQWVWR EH EHQFKPDUNHG�E\�LQWHUQDWLRQDO�VWDQGDUGV���$%&�FRXUVHV�SURJUDP�GR�QRW�XVHVWDQGDUGL]HG�H[DPV�WKDW�KDYH�EHHQ�SLORWHG�DQG�YDOLGDWHG�DW�WKH�HQG�RI�WKHLU�FRXUVHV�,QVWHDG��OHYHO�KHDGV�DQG�WHDFKHUV�FUHDWH�H[DPV�EDVHG�RQ�WKH�PDWHULDOV�IRXQG�LQ�WKH�ERRNVXVLQJ�VLPLODU�H[HUFLVHV���6HFWLRQ���RI�WKH�$%&�0LVVLRQ�6WDWHPHQW�2Q�OLQH�3URJUDP�)LOHVWDWHV��³6WXGHQWV�DUH�ILUVW�DVVHVVHG�WKURXJK�D�SODFHPHQW�WHVW���7KH�PLGWHUP�DQG�ILQDOH[DPLQDWLRQV�DUH�GHYHORSHG�E\�WKH�7HVWLQJ�&RPPLWWHH�ZRUNLQJ�FROODERUDWLYHO\�ZLWK�DOOWKH�WHDFKHUV�´� 7KH�$%&�H[DPV�DUH�SURGXFHG�LQ�KRXVH��DQG�DUH�QRW�FDOLEUDWHG�DJDLQVWLQWHUQDWLRQDO�EHQFKPDUN�WHVWV����7KH�WHVW�LV�ZULWWHQ�WR�WKH�OHYHO�RI�WKH�VWXGHQW�DQG�WKHFRXUVH�PDWHULDOV��WKLV�SUDFWLFH�RIWHQ�UHVXOW�LQ�DQ�DSSUR[LPDWH�������SDVV�IDLO�UDWH�RQH[DPLQDWLRQV��7KLV�LV�D�VLJQLILFDQW�DFKLHYHPHQW�LQ�FRPSDULVRQ�WR�WKH������$%&�JRDO�WRDLP�IRU�D�SURSRVHG�����SDVV�UDWH�RQ�LQ�KRXVH�WHVWV��7R�REWDLQ�WKHVH�QHZ�UHVXOWV�GXULQJWKH�VHYHQ�\HDU�SHULRG��VHOI�DVVHVVPHQW�UHYLHZV�DQG�QHZ�WHVWLQJ�SUDFWLFHV�KDG�WR�EHLPSOHPHQWHG�����$V�WKH�;<=¶V�$FDGHPLF�&HQWUDO�6HUYLFHV��$&6��VXSSRUW�WR�VWXGHQWDVVHVVPHQWV�DUH�VWDQGDUGL]HG�DQG�FHQWUDOL]HG��WKH�$&6�ZDV�QRW�IDFHG�ZLWK�WKH�VDPH�W\SHVRI�FKDOOHQJHV�DV�WKH�$%&�� %HFDXVH�WKH�$%&�GRHV�QRW�IROORZ�DOO�RI�WKH�VDPH�EDVLF�WHVWLQJ�SUDFWLFHVHPSOR\HG�E\�WKH�;<=���$%&�H[DPV��RYHU�WKH�\HDUV��KDYH�EHHQ�NQRZQ�WR�KDYH�PRUH�WKDQRQH�DQVZHU�WR�D�TXHVWLRQ��W\SLQJ�HUURUV�DQG�WR�KDYH�KDG�LUUHJXODU�SDVV�IDLO�UDWHV�ZKHUHXSSHU�DGPLQLVWUDWLRQ�KDV�KDG�WR�FDOO�WKH�WHVWLQJ�SURFHVV�LQWR�TXHVWLRQ�� $Q�DGGLWLRQDO�FKDOOHQJH�WKH�$%&
V�WHVWLQJ�FRPPLWWHH�KDV�IDFHG�LV�WKH�QHHG�WR�SURGXFHFULWHULRQ�H[DPV��ZKLFK�DUH�ZULWWHQ�WR�WKH�OHYHO�RI�WKH�VWXGHQWV���7KHVH�LQ�KRXVH�H[DPV�EHFDXVH�RI�SUHYLRXV�PHQWLRQHG�FRQVWUDLQWV�PDNH�LW�QH[W�WR�LPSRVVLEOH�IRU�WKH�VFRUH�UHVXOWVWR EH EHQFKPDUNHG�DW�LQWHUQDWLRQDO�VWDQGDUGV���)XUWKHUPRUH��XQOLNH�VWDQGDUGL]HG�H[DPV�ZKLFK�DUH�SLORWHG�DQG�KDYH�D�UHJXODU�V\VWHP�IRU�YDOLGDWLQJ�TXHVWLRQV��WKH�LQ�KRXVHSURGXFHG�WHVWV�DW�$%&�SRWHQWLDOO\�UXQ�WKH�ULVN�RI�SUREOHPV�ZLWK�WHVWLQJ�LVVXHV�VXFK�DVYDOLGLW\����7KH�ODVW�FKDOOHQJH�IDFHG�E\�WKH�$%&��DQG�WR�EH�IDLU�PRVW�WHVWLQJ�SURJUDPVZRUOGZLGH�LV�WHVW�VHFXULW\��$V�VWDWHG�EHIRUH��EHFDXVH�RI�WKH�QXPEHU�RI�WHDFKHUV�RQFXUULFXOXP�DQG�WHVWLQJ�WHDPV��ZKR�KDYH�SRWHQWLDO�DFFHVV�WR�H[DPV��WKHUH�VWLOO�UHPDLQV�DSRWHQWLDO�ULVN�DV�IDU�DV�VHFXULW\�LVVXHV�DUH�FRQFHUQHG��$JDLQ��EHFDXVH�WKH�;<=¶V
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$FDGHPLF�6HUYLFHV�DUH�VWDQGDUGL]HG�DQG�FHQWUDOL]HG�LW�LV�QRW�IDFHG�ZLWK�WKH�VDPH�W\SHV�RIFKDOOHQJHV�
����*UDGLQJ�&ULWHULD�IRU�0DUNLQJ�6FULSWV�

'DWD�H[DPLQHG�VKRZV�WKDW�WKH�;<=�KDV�D�PRUH�UHOLDEOH�V\VWHP�RI�H[DPLQDWLRQZULWLQJ��YHWWLQJ�DQG�VFRULQJ�WKDQ�WKH�$%&����&RPSXWHUL]HG�VWDWLVWLFDO�UHSRUWV�VKRZ�WKDWJUDGLQJ�LV�PRUH�DFFXUDWH�DQG�REMHFWLYH�DW�WKH�;<=����3UDFWLFHV�IRU�JUDGLQJ�DUH�EDVHG�RQWKHLU�RZQ�;<=��LQ�KRXVH�ZULWLQJ�EDQGV��ZKLFK�DUH�FDOLEUDWHG�ZLWK�WKH�LQWHUQDWLRQDOO\UHFRJQL]HG�(68�)UDPHZRUN�� (PSLULFDO�HYLGHQFH�ZLOO�VKRZ�WKDW�;<=¶V�V\VWHP�IRU�EDQGLQJ�LV�D�PRUH�UHOLDEOH�ZD\RI�VFRULQJ�WKDQ�WKDW�RI�WKH�FXUUHQW�$%&�SUDFWLFH�RI�LQ�KRXVH�GHVLJQHG�FDOLEUDWLRQ�� (DFK�VHPHVWHU��WKH�$&6�DW�;<=�RIIHUV�QHZ�DQG�YHWHUDQ�IDFXOW\�RQ�JRLQJ�WUDLQLQJVHPLQDUV�LQ�JUDGLQJ�ZULWLQJ�VFULSWV��)XUWKHUPRUH��LW�WUDLQV�LWV�WHDFKHUV�WR�PHHWLQWHUQDWLRQDO�JUDGLQJ�UHTXLUHPHQWV�WR�HQVXUH�TXDOLW\�DQG�HTXLW\�DPRQJVW�PDUNHUV���$VVWDWHG�SUHYLRXVO\��WKH�;<=�LQ�KRXVH�EDQGLQJ�V\VWHP�LV�EDVHG�RQ�WKH�(68�)UDPHZRUN�,Q�RWKHU�DUHDV�RI�HYDOXDWLRQ�DQG�DVVHVVPHQW��WKH�;<=�VSRQVRUV�LQWHUQDWLRQDO�DQGSUHVWLJLRXV�WHVWLQJ�FRQIHUHQFHV�VXFK�DV�WKH�&XUUHQW�7UHQGV�LQ�(QJOLVK�/DQJXDJH�7HVWLQJ�&7(/7�����,W�KDV�KLUHG�WHVWLQJ�VSHFLDOLVWV�ZKR�DUH�LQWHUQDWLRQDOO\�UHFRJQL]HG����,W�RIIHUVLWV�HPSOR\HHV�KDQGERRNV�DQG�RQ�OLQH�VHOI�DFFHVV�PDQXDOV�IRU�UHIHUHQFH���0RVW�UHFHQWO\�WKH ;<=�HQFRXUDJHG�WKH�GHYHORSPHQW�RI�WHDFKHU�DQG�VWXGHQW�VLWHV�IRU�WHVWLQJ�SUDFWLFHZLWK�LWV�JHQHURXV�VXSSRUW�IURP�4XDOLW\�7HDFKLQJ�/HDUQLQJ�*UDQWV���,W�ZRXOG�EH�PRUH�WKDQIDLU�DQG�DFFXUDWH�WR�VWDWH�WKDW�WKH�;<=�LV�D�IRUHUXQQHU�LQ�LWV�FRPPLWPHQW�WR�IXUWKHULQJJRRG�WHVWLQJ�SUDFWLFHV�� $V D UHVXOW�RI�WKH�LQ�SODFH�VWDQGDUGV��WKH�;<=�VWXGHQWV�DUH�WKH�EHQHIDFWRUV�RITXDOLW\�FRQWURO����/HDUQHUV�DUH�UHJXODUO\�JUDGHG�DQG�DVVHVVHG�EDVHG�RQ�LQWHUQDOO\�FUHDWHGDQG�VLPXODWHG�LQWHUQDWLRQDO�EHQFKPDUNV�DV�ZHOO�DV�E\�IRUPDO�VWDQGDUGL]HG�H[DPLQDWLRQVRI�SURILFLHQF\���7KH�;<=
V�VWULQJHQW�XVH�RI�DFDGHPLF�UHTXLUHPHQWV�VXFK�DV�WKH8&/(6�,'3��,QWHUQDWLRQDO�(QJOLVK�/DQJXDJH�7HVWLQJ�6\VWHP��,(/76��DQG�WKH�8&/(63UHOLPLQDU\�(QJOLVK�7HVW��3(7���DOORZ�WKH�;<=�OHDUQHUV�WR�EH�HOLJLEOH�WR�DFWLYHO\FRPSHWH�LQ�D�JOREDO�ZRUOG�XVLQJ�WKH�(QJOLVK�ODQJXDJH���;<=�VWXGHQWV�DUH�UHJXODUO\HQFRXUDJHG�WR�DSSO\�DQG�OHDUQ�WKH�ODQJXDJH�IRU�XVH�LQ�WKH�ZRUNSODFH�DQG�WR�EHQFKPDUNSURILFLHQF\�DJDLQVW�RWKHU�ODQJXDJH�OHDUQHUV�DURXQG�WKH�ZRUOG��0RUHRYHU��SDVVLQJ�WKHVHSUHVWLJLRXV�LQWHUQDWLRQDO�H[DPLQDWLRQV�LV�UHTXLUHG�IRU�VWXGHQWV�WR�JUDGXDWH�IURP�DQ�;<=3URJUDP�� ,Q�FRPSDULVRQ��,QVWLWXWLRQ�$%&�GRHV�QRW�LQFRUSRUDWH�VWDQGDUGL]HG�H[DPV�DW�WKH�HQG�RILWV�FRXUVHV�WR�JUDGH�D�VWXGHQW¶V�SURILFLHQF\���$V�VWDWHG�HDUOLHU�LQ�WKH�$%&�0LVVLRQ6WDWHPHQW��WKH\�VWLOO�PXVW�WU\�WR�EXLOG�SURILFLHQF\�EDVHG�FXUULFXOD���7KHUHIRUH��WKH\�KDYHQR�UHDVRQ�WR�WHVW�IRU�SURILFLHQF\�LQ�WKH�ODQJXDJH�DW�WKH�FXUUHQW�WLPH��VLQFH�LW�LV�QRW�WDXJKWLQ�WKHLU�SURJUDP���$V�D�UHVXOW��WKH\�UHO\�VROHO\�RQ�WKHLU�WHDFKHU�JHQHUDWHG�WHVWV�� ;<=�FROOHJH�EDVHG�H[DPV�DUH�JUDGHG�E\�DQ�LQ�KRXVH�GHVLJQHG�EDQGLQJ�V\VWHPEDVHG�RQ�WKH�(68�)UDPHZRUN�IRU�EDQGLQJ���%DQGV�UDQJH�IURP������ZLWK�TXDUWHU�EDQGLQWHUYDOV�WR�GLVWLQJXLVK�DELOLW\�DQG�VFRUH�GLIIHUHQWLDOV���)RUPDO�H[WHULRU�DVVHVVPHQW�RI8QLYHUVLW\�RI�&DPEULGJH�/RFDO�([DPLQDWLRQ�6\QGLFDWH��8&/(6��H[DPV�VXFK�DV�,(/76DQG�3(7�XVH�WKH�HVWDEOLVKHG�VWDQGDUGL]HG�FULWHULD�� $ UHYLHZ�RI�DQ�DSSUR[LPDWH�������ZULWWHQ�VFULSW�H[DPV�VFRUHG�LQ�-XQH�����
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UHYHDOHG�D�����PDUNLQJ�DFFXUDF\�LQ�VDPH�VFRUH�JUDGLQJ�EHWZHHQ�WKUHH�LQGHSHQGHQWPDUNHUV�XVLQJ�EOLQG�PDUNLQJ�SUDFWLFHV���VHH�ILJXUH��D�����6RIWZDUH�VWDWLVWLFDO�SUDFWLFHVVKRZHG�D�����PDUNLQJ�DFFXUDF\�UDWH�ZLWKLQ�D�KDOI�EDQG�UDGLXV�DPRQJVW�WKUHHLQGHSHQGHQW�PDUNHUV�XVLQJ�EOLQG�PDUNLQJ�SUDFWLFHV���7KHVH�UHVXOWV�DUH�SKHQRPHQDO�DQGWKH ;<=�SUDFWLFHV�VKRXOG�VHUYH�DV�D�PRGHO�IRU�RWKHU�LQVWLWXWLRQV�)LJXUH��D�

7KH�$%&�ZULWLQJ�FDOLEUDWLRQ�SUDFWLFHV�GLIIHU�JUHDWO\�IURP�WKRVH�LQ�XVH�DW�WKH�;<=���7KHFDOLEUDWLRQ�FULWHULD�WR�GHWHUPLQH�VWXGHQW�JUDGHV�FKDQJHV�VHPHVWHU�WR�VHPHVWHU�DQGVRPHWLPHV�H[DP�WR�H[DP���,Q�KDQG��,�KDYH���GLIIHUHQW�$%&�FDOLEUDWLRQ�VKHHWV�IRU�JUDGLQJWKDW�KDYH�EHHQ�XVHG�RQ�GLIIHUHQW�H[DPV��EXW�IRU�WKH�SXUSRVHV�RI�WKLV�SDSHU��,�ZLOO�XVH�WKHFDOLEUDWLRQ�VKHHW�GHYLVHG�IRU�WKH�6SULQJ������H[DPV��ZKLFK�ZHUH�XVHG�WR�JUDGH�WK����VFULSWV�H[DPLQHG�LQ�WKH�VWXG\�
� 7KH ���� (6/ � &DOLEUDWLRQ�SDSHU�UHDGV�DV�IROORZV�
����&RQWHQW�DQG�8VH�RI��$SSURSULDWH�9RFDEXODU\

�� 'RHV�WKH�VWXGHQW�DQVZHU�WKH�TXHVWLRQ"
�� 'RHV�WKH�VWXGHQW�XVH�UHOHYDQW��DSSURSULDWH�YRFDEXODU\"

���PDUNV

���*UDPPDU�DQG�PHFKDQLFV
�� ,V�DSSURSULDWH�JUDPPDU�XVHG"
�� ,V�WKHUH�DQ�DEVHQFH�RI�EDVLF�JUDPPDWLFDO�VWUXFWXUHV"
�� ,V�WKHUH�D�JUDVS�RI�EDVLF�JUDPPDU"
�� 'RHV�WKH�VWXGHQW�XVH�PRUH�VRSKLVWLFDWHG�FRPSOH[�IRUPV"
�� &RUUHFW�8VH�RI�FDSLWDOL]DWLRQ��VSHOOLQJ�DQG�SXQFWXDWLRQ"

� PDUNV

���2UJDQL]DWLRQ
�� ,V�WKHUH�ORJLFDO�SURJUHVVLRQ�LQ�WKH�WH[W"
�� $UH�WKHUH�D�FOHDU�LQWURGXFWLRQ��GHYHORSPHQW�RI�LGHDV�DQG�DVXLWDEOH�FRQFOXVLRQ"

� PDUNV

7KH�FDOLEUDWLRQ�JXLGHOLQH�XVHG�WR�JUDGH�WKH������6SULQJ�H[DPV�ZDV�DQ�LOO�GHVLJQHG

+& 7 �% OLQ G �0 D UN LQ J �5 H V X OWV

� ��

� ��

��

� ��

� ��

� ��

� ��

�� ��

�� ��

6 H U LH V �

6 H U LH V� � �� � ��

$ F F X UD F \ �P D UN LQ J �E H WZ H H Q �� � LQ G H S H Q G H Q W �P D UN H U V $ F FX UD F \ �P D UN LQ J �Z LWK LQ �D �K D OI�E D Q G �G LIIH UH Q FH
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WRRO�WR�PHDVXUH�VWXGHQW�SHUIRUPDQFH���7KHUHIRUH��WKH�GHVLJQ�RI�WKH�LQVWUXPHQW�FRXOG�KDYHLQIOXHQFHG�WKH�UHVXOWV�RI�WHDFKHU�DVVHVVPHQWV�RI�VWXGHQW�SDSHUV��LQ�DGGLWLRQ�WR�WKH�RWKHUIXQGDPHQWDO�SUREOHPV�LQ�WKH�WHVWLQJ�SURFHVV������7KH�SRRU�GHVLJQ�RI�WKH�LQVWUXPHQW�FDQ�EH�DWWULEXWHG�WR�WZR�PDLQ�IDFWRUV���� &ULWHULD�DUH�QRW�HTXDOO\�ZHLJKWHG����,Q�FDWHJRU\�WZR��WKHUH�DUH���HVWDEOLVKHG�FULWHULD�WREH�PHW��EXW�RQO\���SRLQWV�DOORFDWHG�WR�WKH�WDVN����7KLV�LQGLFDWHV�WKDW�D�VWXGHQW�KDV�WKHSRWHQWLDO�WR�PHHW�RQO\���RI�WKH���FULWHULD�WR�JHW�IXOO�PDUNV���� 7KH�TXHVWLRQV�DUH�QRW�ZULWWHQ�DV�GHVFULSWRUV���,QVWHDG��PDQ\�RI�WKH�TXHVWLRQV�DUH�\HV�QR�����7KLV�LQVWUXPHQW�LPSOLHV�LQ�FDWHJRU\�RQH�WKDW�LI�WKH�WHDFKHU�FRXOG�DQVZHU\HV�WR�ERWK�TXHVWLRQV��WKDW�IXOO�PDUNV�FRXOG�SRWHQWLDOO\�EH�DZDUGHG�WR�WKH�VWXGHQW
VZULWWHQ�VFULSW�
6DPSOH�VFULSWV�ZHUH�XVHG�ZLWK�WHDFKHUV�SULRU�WR�JUDGLQJ�WR�FRPH�WR�D�FRQVHQVXV�RIZKDW�FRQVWLWXWHG�D�PDUN�RI�����DQG�ZKDW�FRQVWLWXWHG�D�PDUN�RI��������+RZHYHU�EHFDXVH�RI�WKH�DPELJXLW\�RI�WKH�LQVWUXPHQW��WKH�ODFN�RI�LQWHU�UDWHU�UHOLDELOLW\�EHWZHHQPDUNHUV�VFRUHV��WKH�GLUHFWLYH�IURP�WKH�8QLW�&RRUGLQDWRU�WR�HOLPLQDWH�WKH�ROG�SUDFWLFHRI�D�WKLUG�FKHFN�WR�HQVXUH�FRQVLVWHQF\�EHWZHHQ�DOO�JUDGHUV��WKDW�KDG�EHHQ�SUHYLRXVO\HVWDEOLVKHG�E\�WKH�SDVW�VXSHUYLVRU�RI�WHVWLQJ��DQG�WKH�EODWDQW�GLVUHJDUG�IRU�FDOLEUDWLRQSROLF\�E\�VRPH�PDUNHUV��UHVXOWHG�LQ�LQFRQVLVWHQW�PDUNLQJ����7KH�GDWD�FROOHFWHG�IURP����UDQGRP�ZULWWHQ�H[DP�VFULSWV�LQGLFDWHG�������RI�WKH�VFULSWV�ZHUH�LQ�VRPH�IRUP�RIJUDGLQJ�YLRODWLRQ���7KH����SDSHUV�ZLWK�PDUNLQJ�LQFRQVLVWHQFLHV�KDG�WKH�SRWHQWLDO�WROHDG�WR�XQIDLU�VFRULQJ�SUDFWLFHV��VHH�ILJXUHV��D�DQG��E��

)LJXUH��D
�VW�DQG��QG�PDUNHU�DJUHHG�ZLWK�H[DFW�FULWHULD
1RWH���6RPH�SDFNV��EHFDXVH�EOLQG�PDUNLQJ�ZDV�QRW�XVHG��KDG�HQWLUH�FODVV�VFRUHV�ZLWKWKH�H[DFW�VDPH�PDUNV�LQ�HYHU\�FDWHJRU\�

����SDSHUV

�VW�DQG��QG�PDUNHU�DJUHHG�ZLWK�WKH�VFRUH��EXW�XVHG�GLIIHUHQW�FULWHULD�LQ�WKH�DVVLJQHGFDWHJRULHV ����SDSHUV
�3DSHUV�ZHUH�RII�E\������EHWZHHQ�WKH�WZR�PDUNHUV ����SDSHUV
3DSHUV�ZHUH�RII�E\�����SRLQWV�EHWZHHQ�WKH�WZR�PDUNHUV ���SDSHUV
3DSHUV�ZHUH�RII�E\�����SRLQWV�EHWZHHQ�WKH�WZR�PDUNHUV ���SDSHUV
3DSHUV�ZHUH�RII�E\�DW�OHDVW���RU�PRUH�SRLQWV�EHWZHHQ�WKH�WZR�PDUNHUV ����SDSHUV
3DSHUV�LQ�DOOHJHG�YLRODWLRQ��
1R�VHFRQG�PDUNHU¶V�VFRUH�LV�LQGLFDWHG�RQ�H[DP�VFULSW�ER[
3DSHUV�VFRUHG�ZLWKRXW�SURSHU�FDOFXODWLRQV
6KRXOG�KDYH�JRQH�WR�DUELWUDWLRQ
1R�ILUVW�RU�VHFRQG�PDUNHU�VFRUH�LQGLFDWHG�RQ�ZULWWHQ�VFULSW

����SDSHUV
�������
SDSHUV
������
SDSHUV
������

���

����
���
���
����
����
�����
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SDSHUV
������SDSHU

)LJXUH�E�

����2WKHU�)XQGDPHQWDO�*UDGLQJ�'LIIHUHQFHV�%HWZHHQ�WKH�$%&�DQG�WKH�;<=
7KH�$&6�RI�WKH�;<=�LV�UHVSRQVLEOH�WR�SURYLGH�UHOLDEOH�DQG�YDOLG�H[DPLQDWLRQV�IRU�WKHHQWLUH�V\VWHP�����6WDWLVWLFDO�GDWD��FROOHFWHG�E\�+RZHOO�DQG�0DUVGHQ��������DQG�DQDO\]HGE\�LQ�KRXVH�VRIWZDUH�SDFNDJHV��LQGLFDWHV�WKH�KLJK�OHYHO�RI�DFFXUDF\�LQ�WHDFKHU�EDQGLQJZKHQ�JUDGLQJ�ZULWWHQ�VFULSWV����7KLV�VXFFHVV�FDQ�EH�DWWULEXWHG�WR�
�� 7HDFKHUV�DUH�JLYHQ�EDQGLQJ�ZRUNVKRSV�DV�ZHOO�DV�FDOLEUDWLRQ�VHVVLRQV�EHIRUH�PDUNLQJ��� %DQGLQJ�LV�EDVHG�RQ�SHUIRUPDQFH�FULWHULD�IRXQG�LQ�WKH�(68�)UDPHZRUN�6FDOHV��� 6FULSWV�DUH�QRW�VFRUHG�LQ�FODVV�JURXSV��LQVWHDG��VWXGHQWV�DUH�UDQNHG�DOSKDEHWLFDOO\�E\FROOHJH��� 7KH�VFULSWV�DUH�JUDGHG�E\�D�VHULHV�RI�LQGHSHQGHQW�PDUNHUV�ZKR�DUH�WUDLQHG�WR�XVHEOLQG�PDUNLQJ�SUDFWLFHV��� (DFK�VWXGHQW�DQG�VFULSW�DUH�DVVLJQHG�D���GLJLW�FRGH�QXPEHU����7KH�FRGH�VHUYHV�DV�DQ,'�GXULQJ�WKH�WHVW��� 7HDFKHUV�DUH�JLYHQ�RQO\����VFULSWV�WR�PDUN�DW�D�WLPH�E\�DQ�H[DP�RIILFLDO��� 2QFH�WKH�WHDFKHU�KDV�ILQLVKHG�EDQGLQJ�WKH�ZULWLQJ�VFRUHV��KLV�KHU�SDFN�LV�UHWXUQHG�WR�DFHQWUDO�DGPLQLVWUDWRU��&$����7KH�&$�ULSV�RII�WKH�UHVXOWV��ZKLFK�DUH�WKHQ�VHQW�WR�D�GDWDHQWU\�URRP�WR�EH�HQWHUHG�LQWR�WKH�FRPSXWHU�

��

��

��

��

��

��

��

��
� �

�%RWK�0DUNHUV�KDG�WKH�VDPH�FDOFXODWLRQV %RWK�0DUNHUV�KDG�GLIIHUHQW�FDOFXODWLRQV�EXW�WKH�VDPH�VFRUH

'LIIHUHQWLDO�RI����EHWZHHQ�WKH�WZR�FDOLEUDWRUV�VFRUHV 'LIIHUHQWLDO�RI����EHWZHHQ�WKH�WZR�FDOLEUDWRUV�VFRUHV

'LIIHUHQWLDO�RI�����EHWZHHQ�WKH�WZR�FDOLEUDWRUV�VFRUHV 'LIIHUHQWLDO�RI���EHWZHHQ�WKH�WZR�FDOLEUDWRUV�VFRUHV

2QO\�RQH�PDUNHU�LV�QRWHG�RQ�WKH�SDSHU 3DSHUV�ZHUH�VFRUHG�EXW�VKRZHG�QR�UHFRUGV�RI�FDOFXODWLRQV

'LIIHUHQWLDO�RI���SWV�RU�KLJKHU��EXW�GLG�QRW�VHH�DQ�DUELWUDWRU 1R�LQGLFDWLRQ�RI�D��VW�RU��QG�PDUNHU
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�� $�VHFRQG�PDUNHU�JUDGHV�WKH�SDSHUV�LQGHSHQGHQWO\�����$JDLQ�ZKHQ�ILQLVKHG��KLV�KHUVFRUHV�DUH�WRUQ�RII�DQG�VHQW�WR�GDWD�HQWU\����%HFDXVH�WKH�ILUVW�PDUNHU�VLJQV�DOO�WKHVKHHWV�ZLWK�D�VSHFLDO�FRGH�QXPEHU��LW�LV�LPSRVVLEOH�IRU�WKH�SHUVRQ�WR�EH�WKH�VHFRQG�RUWKLUG�JUDGHU��� 2QO\�RIILFLDOV�RI�$&6�RI�;<=�NQRZ�WKH�VWXGHQW�FRGHV�DQG�WHDFKHU�FRGHV��� $�WKLUG�PDUNHU�JUDGHV�DQG�WXUQV�LQ�KLV�KHU�EDQGLQJ�VFRUHV�IRU�ILQDO�GDWD�HQWU\��� $IWHU�DOO�WKUHH�VFRUHV�DUH�HQWHUHG�LQWR�WKH�VRIWZDUH�SDFNDJH��D�GRXEOH�FKHFNHU�LV�XVHGWR�HQVXUH�WKH�VFRUHV�KDYH�EHHQ�HQWHUHG�FRUUHFWO\��� �)LQDOO\��WKH�VRIWZDUH�GHFLGHV�WKH�ILQDO�EDQG�EDVHG�RQ�D�FRPELQDWLRQ�RI�WKH���VFRUHV�
7KH�VRIWZDUH�PDNHV�LWV�GHWHUPLQDWLRQ�E\�IRUPXODWLQJ�DW�TXDUWHU�EDQG�GLIIHUHQWLDOV���,I�WKHWKUHH�EDQGLQJ�VFRUHV�DUH�DV�IROORZV��WKH�ILQDO�JUDGH�ZLOO�EH�FDOFXODWHG�DV�
0DUNHU�� 0DUNHU�� 0DUNHU�� 0DUNHU�� )LQDO�5HVXOW
� � � �
� � � �
� ��� � 
PLGGOH�VFRUH ���
� � � 
6SUHDG�LV�WRRZLGH���$&6�LVDOHUWHG�DQG�DPDVWHU�EDQGLQJH[SHUW�LV�XVHGWR�JUDGH�WKHH[DP


6FRUH�LV�EDVHGRQ�WKH�H[SHUWEDQGLQJGHFLVLRQ�

��� 8SRQ�FRPSOHWLRQ�RI�WKH�GDWD�HQWU\��WKH�LQWHU�PDUNHU�GDWD�LV�UHYLHZHG�E\�LQ�KRXVHGHVLJQHG�VRIWZDUH�SDFNDJHV���(DFK�LQGLYLGXDO�WHDFKHU¶V�SHUIRUPDQFH�LV�VFRUHG�DJDLQVWKLV�KHU�FROOHDJXHV¶�JUDGLQJ�����,I�D�WHDFKHU�LV�PDUNLQJ�WRR�KLJK�RU�WRR�ORZ��WKH�VRIWZDUHZLOO�DOHUW�$&6�WKDW�WKHUH�LV�D�SRWHQWLDO�LQFRQVLVWHQF\�

��������������;<=¶V�XVH�RI�EOLQG�PDUNLQJ��FRGH�QXPEHUV��DQG�DOSKDEHWL]HG�OLVWV�OHDGV�WR�
�� $�FOHDU�SROLF\�WKDW�SUHYHQWV�WHDFKHUV��VWXGHQWV�DQG�VXSHULRUV�IURP�SUHVVXULQJ�WKHPDUNHU��� $�VLWXDWLRQ�ZKHUH�QR�RQH�PDUNHU�LV�KHOG�DFFRXQWDEOH�IRU�D�VWXGHQWV¶�JUDGH��� $�IDLU�JUDGLQJ�SURFHGXUH�IRU�WKH�VWXGHQW���1R�FROOHJH�EDVHG�ELDV�RU�WHDFKHU�ELDV��� 5DQGRP�EOLQG�PDUNLQJ�ZLWK�QR�LQIOXHQFH�IURP�RWKHU�VFRUHV�OHDGV�WR�D�PRUH�HTXLWDEOHDVVHVVPHQW��� 7KH�GHPRJUDSKLFV�RI�VFULSW�GLYLVLRQ�KHOS�WR�NHHS�DQG�HQVXUH�IDLU�WHVWLQJ�SUDFWLFHV��� 7KH�TXDOLW\�RI�JUDGLQJ��GXH�WR�EOLQG�PDUNLQJ��VRIWZDUH�LQWHUYHQWLRQ�DQG�EDQGLQJFULWHULD��FDQ�EH�EHQFKPDUNHG�DQG�VFRUHG�DJDLQVW�LQWHUQDWLRQDO�VWDQGDUGV��� &ULWHULD�IRU�JUDGLQJ�LV�VWDQGDUGL]HG�DQG�PDLQWDLQHG�\HDU�WR�\HDU��� 7HVWLQJ�SROLFLHV�DQG�SURFHGXUHV�DUH�PDLQWDLQHG�DQG�UHYLHZHG�\HDUO\�WR�IXUWKHULPSURYH�RQ�WKH�KLJK�VWDQGDUGV�RI�WKH�LQVWLWXWLRQ�
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�����������7KH�WHVWLQJ�SROLFLHV�DQG�SUDFWLFHV�XS�WR�6SULQJ������KDYH�EHHQ�GLIIHUHQW�LQ�WKH$%&�8QLW�IRU�WKH�IROORZLQJ�UHDVRQV�
�� %HFDXVH�WHDFKHUV�VLJQ�RXW�SDFNV��FODVVURRP�WHDFKHUV�FDQ�VHH�ZKR�LV�JUDGLQJ�ZKLFK�VHWRI��SDSHUV��� 7HDFKHUV�KDYH�WKH�SRWHQWLDO�WR�SUHVVXUH�PDUNHUV�LQWR�EHLQJ�PRUH�RU�OHVV�GLIILFXOW�RQ�DVWXGHQW�ZKHQ�JUDGLQJ�D�SDSHU��� 7KH��VW�DQG��QG�PDUNHU�LV�KHOG�DFFRXQWDEOH�IRU�WKH�VWXGHQWV¶�JUDGHV���,I�D�SDSHU�LVFDOOHG�LQWR�TXHVWLRQ��WKH�FODVVURRP�WHDFKHU�FDQ�WDON�WR�DQ�DUELWUDWRU�ZKR�FDQ�FKDQJHWKH�PDUN�DFFRUGLQJO\����7KLV�V\VWHP�ODFNV�LQWHU�UDWHU�UHOLDELOLW\��� 6WXGHQWV¶�QDPHV�DQG�LG�QXPEHUV�DUH�SURPLQHQWO\�GLVSOD\HG�RQ�H[DPV����7KLV�SUDFWLFHKDV�WKH�SRWHQWLDO�WR�OHDG�WR�JHQGHU�ELDV���,W�DOVR�KDV�WKH�SRWHQWLDO�IRU�WHDFKHUV�WR�PDNHMXGJHPHQWV�DERXW�RWKHU�WHDFKHUV¶�DELOLWLHV�WR�WHDFK�DQG�FRUUHFW�VWXGHQW�ZULWLQJ��� �%HFDXVH�VFULSWV�DUH�QRW�VHSDUDWH�IURP�H[DPV��WKLV�SUDFWLFH�DOVR�DOORZV�WKH�WHDFKHU�WRVHH�RWKHU�SDUWV�RI�WKH�H[DP���7KXV��OHWWLQJ�WKH�PDUNHU�DQG�FODVVURRP�WHDFKHU�NQRZ�LIWKH\�ZHUH�ZHDN�LQ�RWKHU�DUHDV�DQG�PD\�SRWHQWLDOO\�QHHG�WKH�H[WUD�SRLQW�LQ�ZULWLQJ�WRKHOS�WKHP�³SDVV´�WKH�H[DP��� 'XULQJ�P\�VHYHQ�\HDU�WHQXUH�DW�$%&��WKH�WHVWLQJ�FRPPLWWHH�KDV�IDFHG�PDQ\�FKDQJHV�7KH�ELJJHVW�FKDOOHQJH��LQ�P\�RSLQLRQ��LV�GXH�WR�KLJK�WXUQRYHU�UDWHV����)RU�H[DPSOH��LQP\�VHYHQ�\HDUV��WKHUH�KDYH�EHHQ���WHVWLQJ�KHDGV����XQLW�FRRUGLQDWRUV����XQLW�KHDGV��DQGD�PXOWLWXGH�RI�FXUULFXOXP�KHDGV�DQG�VXSHUYLVRUV���1RQH�RI�WKHVH�SHRSOH�KDG�DXQLYHUVLW\�GHJUHH�LQ�WKH�ILHOG�RI�WHVWLQJ�LQ�KDQG����7KHVH�PDQSRZHU�IDFWRUV�LQIOXHQFHWHVW�ZULWLQJ�DQG�JUDGLQJ�SUDFWLFHV�
�� %HFDXVH�VWDQGDUGL]HG�H[DPV�DUH�QRW�XVHG�DW�WKH�HQG�RI�OHYHOV��WKHUH�DUH�QRLQWHUQDWLRQDO�EHQFKPDUNV��� ,Q�KRXVH�H[DPV�DUH�ZULWWHQ�WR�WKH�VWXGHQW�OHYHO�DQG�WR�FRYHU�PDWHULDO�OHDUQHG�LQ�DERRN���$JDLQ��SURILFLHQF\�LV�QRW�PHDVXUHG�E\�WKH�,(/76��72(,&��RU�3(7�LQ�WKH�$%&��� :ULWLQJ�FULWHULD�DQG�FDOLEUDWLRQ�JXLGHOLQHV�FKDQJH�\HDU�WR�\HDU��� 7KH�$%&�8QLW�KDV�VWULFW�VHOI�LPSRVHG�FHQVRUVKLS�UXOHV��XQOLNH�WKH�+&7��ZKLFKSUHYHQW�FHUWDLQ�WRSLFV��LGHDV��DQG�FRQFHSWV�WR�EH�XVHG�RU�WR�FRPH�WR�OLJKW��� 6WDWLVWLFV�DUH�FRPSOHWHG�LQ�KRXVH�E\�(QJOLVK�WHDFKHUV�RQ�WKH�WHVWLQJ�FRPPLWWHH��� ,Q�WKH�SDVW��FODVVURRP�WHDFKHUV�ZHUH�DOORZHG�WR�EH�WKH�ILUVW�RU�VHFRQG�PDUNHUV�RQ�WKHLURZQ�H[DPV���+RZHYHU��WKLV�SUDFWLFH�KDV�FKDQJHG���7R�WKH�FUHGLW�RI�WKH�$%&��WHDFKHUVPD\�RQO\�UHYLHZ�WKH�ZRUN�RI�WKH�ILUVW�DQG�VHFRQG�PDUNHU�RI�WKHLU�SDFN���7KH\�FDQ�QRORQJHU�JUDGH�WKHLU�RZQ�VWXGHQWV
�SDSHUV���,I�WKH�FODVVURRP�WHDFKHUV�GLVDJUHH�ZLWK�WKHJUDGHV�WKH\�PD\�DUJXH�WKH�SDSHUV�WKURXJK�D�UDQGRP�DUELWUDWLRQ�SURFHVV��� 6HFRQG�PDUNHUV�FDQ�VHH�WKH�VFRUHV�DZDUGHG�E\�WKH�ILUVW�PDUNHUV�DW�DQ\WLPH�GXULQJ�WKHPDUNLQJ�SURFHVV��� 0DUNHUV�VFRUH�FODVV�VHWV�DW�RQH�VLWWLQJ��� 7KH�WUDQVIHUULQJ�RI�JUDGHV�WR�WKH�FRPSXWHU�IURP�LQSXW�VKHHWV�LV�EDVHG�RQ�WKH�KRQHVW\V\VWHP���$�VHFRQG�FKHFNHU�VLJQV�KLV�KHU�LQLWLDOV�WR�YHULI\�WKH�JUDGHV�ZHUH�WUDQVIHUUHGSURSHUO\��� 7KHUH�LVQ¶W�D�WKLUG�SDUW\�UHYLHZHU�XQOHVV�D�SDSHU�LV�EURXJKW�WR�DUELWUDWLRQ���6FRUHV�DUH
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EDVHG�RQ�WKH�ILUVW�WZR�PDUNHUV�ZKR�KDYH�WR�EH�ZLWKLQ�����SRLQWV�RI�RQH�DQRWKHU��� 'HVSLWH�KDYLQJ�D�FDOLEUDWLRQ�H[HUFLVH�DQ�KRXU�EHIRUH�PDUNLQJ��VRPH�WHDFKHUV�VWLOOLJQRUH�WKH�JXLGHOLQHV�DQG�JUDGH�DV�WKH\�ZDQW�WR�ZLWK�GLVUHJDUG�IRU�WKH�;<=�SROLF\�7KH�$%&�GRHV�QRW�KDYH�D�VRIWZDUH�SDFNDJH��OLNH�WKH�;<=��WR�DOHUW�SHRSOH�WR�XQIDLUPDUNLQJ�SUDFWLFHV��� 8QOLNH�WKH�;<=��WKH�$%&�GRHV�QRW�KDYH�WZR�H[WHUQDO�VWDQGDUGL]HG�WHVWV�IRU�D�VWXGHQWWR�SDVV�LQ�RUGHU�WR�JUDGXDWH�
����5HFRPPHQGDWLRQV
,W�ZRXOG�EH�UHFRPPHQGHG�WKDW�WKH�;<=�FRQWLQXH�RQ�WKHLU�FXUUHQW�SDWK�RI�VXFFHVV�DQGFRQWLQXH�WR�IXUWKHU�GHYHORS�WKHLU�DOUHDG\�VXFFHVVIXO�LQWHU�UDWHU�UHOLDELOLW\�UHVXOWV�RQJUDGLQJ�VWXGHQW�ZULWWHQ�VFULSWV�
������$OWKRXJK�WKH�$%&�WHVWLQJ�SURJUDP�KDV�PDGH�FRQVLVWHQW�VWULGHV�RYHU�WKH�\HDUV�RQOLPLWHG�PDQ�SRZHU�DQG�UHVRXUFHV��VRPH�FKDQJHV�QHHG�WR�EH�PDGH�WR�IXUWKHU�LPSURYH�WKHIRXQGDWLRQV�SURJUDP����7KH�IROORZLQJ�VXJJHVWLRQV�DUH�RQO\�UHFRPPHQGDWLRQV�RIIHUHG�E\WKH�DXWKRU�ZKR�KDV�ZRUNHG�LQ�ERWK�V\VWHPV����,W�ZRXOG�EH�DGYLVDEOH�WR�KDYH�DQ�RXWVLGHWHVWLQJ�FRQVXOWDQW�UHYLHZ�WKH�HQWLUH�V\VWHP�XVLQJ�D�WRS�GRZQ�DQG�ERWWRP�XS�HYDOXDWLRQSURFHVV�IRU�D�PRUH�REMHFWLYH�RSLQLRQ���,W�ZRXOG�EH�HTXDOO\�DGYLVDEOH�WR�KDYH�DQ�LQWHUQDOHYDOXDWLRQ�IURP�DOO�IDFXOW\�FXUUHQWO\�LQYROYHG�LQ�WHDFKLQJ�RU�WHVWLQJ�FRXUVHV�LQ�WKH�$%&����������,W�ZRXOG�EH�KLJKO\�UHFRPPHQGHG�WKDW�WKH�$%&�8QLW��KLUH�D�WHVWLQJ�VXSHUYLVRU�ZLWK�D3K�'��LQ�WHVWLQJ�DQG�DVVHVVPHQW����,W�ZRXOG�EH�VXJJHVWHG�WKDW�WKH�SURJUDP�FRQVLGHUUHVWUXFWXULQJ�WKH�FXUUHQW�WHVWLQJ�SURJUDP¶V�PDUNLQJ�SUDFWLFHV����,W�ZRXOG�EH�UHFRPPHQGHGWKDW�WKH�8QLW�&RRUGLQDWRU�DQG�DVVLVWDQW�FRRUGLQDWRUV�ZHUH�QRW�DFWLYHO\�LQYROYHG�LQ�WHVWLQJ�,W�ZRXOG�EH�EHWWHU�LI�WKH\�FRXOG�VHUYH�DV�D�VFDQQLQJ�WHDP�IRU�LQFRQVLVWHQFLHV��LI�VRIWZDUHFDQQRW�EH�UHDGLO\�SURYLGHG���,W�ZRXOG�EH�IXUWKHU�UHFRPPHQGHG�WKDW�VWDQGDUGL]HGSURILFLHQF\�H[DPV�VXFK�DV�WKH�3(7�DQG�,(/76�EH�LPSOHPHQWHG�DW�WKH��QG�DQG��UG�OHYHOV�RIWKH�()/�DQG�(6/�WUDFNV�DV�D�FRXUVH�UHTXLUHPHQW�WR�JUDGXDWH�IURP�WKH�IRXQGDWLRQSURJUDPV���,W�ZRXOG�EH�VXJJHVWHG�WKDW�D�EDQGLQJ�V\VWHP�RI�GHVFULSWRUV�EH�FUHDWHG�DQG�WKDWFRQVLVWHQW�WUDLQLQJ�E\�H[SHUWV�EH�RIIHUHG�WR�WUDLQ�WHDFKHUV�LQ�LQGHSHQGHQW�EOLQG�PDUNLQJ�WRLQFUHDVH�LQWHU�UDWHU�UHOLDELOLW\���,W�ZRXOG�DOVR�EH�DGYLVDEOH�WR�QRW�LQYROYH�FODVVURRPWHDFKHUV�LQ�WKH�UHYLHZ�RU�LQSXWWLQJ�RI�WKHLU�VWXGHQWV¶�H[DP�SDSHUV����,W�ZRXOG�EHDGYDQWDJHRXV�WR�WKH�$%&�8QLW��WR�XVH�PRUH�DGYDQFHG�VWDWLVWLFDO�SURJUDPV�IRU�GDWDDQDO\VLV�DQG�WR�XVH�LQGHSHQGHQW�PDWKHPDWLFLDQV�WR�UHSRUW�RQ�WKH�YDOLGLW\�RI�WHVW�TXHVWLRQVDQG�H[DP�UHVXOWV���,W�ZRXOG�EH�DGYDQWDJHRXV�WR�UHLQVWDWH�WKH�SUHYLRXV�SROLF\�RI�D�WKLUGLQGHSHQGHQW�UHYLHZHU���$�WKLUG�PDUNHU�JUDGLQJ�D�ZULWLQJ�VFULSW�VKRXOG�EH�LQFRUSRUDWHGDQG�D�IRXUWK�DUELWUDWRU�VKRXOG�UHYLHZ�SDSHUV�ZKHUH�D�VSUHDG�RI�VFRUHV�SURYHV�WR�EHLQFRQVLVWHQW����([DPV�VKRXOG�EH�LQGHSHQGHQWO\�UHYLHZHG�WR�PDNH�VXUH�WKDW�PDUNHUV�DUHJUDGLQJ�WR�WDVN��/DVWO\��$%&�VXSHUYLVRUV�DQG�WHDFKHUV�VKRXOG�EH�KHOG�PRUH�DFFRXQWDEOHIRU�KRZ�WKH\�PDUN�DQG�VFRUH�VWXGHQW�SDSHUV�
��2�)XWXUH�'LUHFWLRQV�������,W�ZRXOG�EH�LQWHUHVWLQJ�WR�VHH�LI�IXWXUH�ZULWLQJ�VFRUHV�ZRXOG�EHFRPH�PRUH�DFFXUDWHDQG�VKRZ�PRUH�PDUNLQJ�LQWHU�UDWHU�UHOLDELOLW\��LI�WKHVH�VXJJHVWLRQV�ZHUH�LPSOHPHQWHG���,WZRXOG�DOVR�EH�QRWHZRUWK\��WR�VHH�LI�WKH�JHQGHU�RI�WKH�PDUNHU�LQIOXHQFHG�VFRULQJ�SUDFWLFHV
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ZKHQ�FRUUHFWLQJ�VDPH�VH[�DQG�GLIIHUHQW�VH[�VWXGHQWV¶�SDSHUV���6WXG\LQJ�ZKHWKHU�RU�QRWKDQGZULWLQJ�LQIOXHQFHG�$%&�JUDGLQJ�RI�ZULWWHQ�H[DPV�ZRXOG�DOVR�SURYH�WR�EH�LQWHUHVWLQJLQ�WHUPV�RI�UHVHDUFK�
����&RQFOXVLRQV������,W�ZRXOG�EH�XQIDLU�WR�FDWDJRUL]H�DOO�FDOLEUDWLRQ�SUDFWLFHV�DV�EHLQJ�OHVVHU�RU�QRW�HTXDO�WRWKH�SUDFWLFHV�RI�EOLQG�PDUNLQJ�����7HVWLQJ�SUDFWLFHV�RXWVLGH�RI�FDOLEUDWLRQ�VFRULQJ�FDQDIIHFW�DQG�SRWHQWLDOO\�LQIOXHQFH�VFRUH�RXWFRPHV����7KH�DXWKRU�ZRXOG�UHFRPPHQG�DFRPELQDWLRQ�VLPLODU�WR�WKH�SUDFWLFHV�RI�,QVWLWXWLRQ�;<=��ZKLFK�ZRXOG�LQFOXGH�EXW�QRW�EHOLPLWHG�WR��ULJRURXV�WUDLQLQJ�LQ�EDQGLQJ�SUDFWLFHV��RQ�JRLQJ�FDOLEUDWLRQ�ZRUNVKRSV�LPSOHPHQWDWLRQ�RI�VRIWZDUH�WR�LPSURYH�VWDQGDUGV�RI�LQWHU�UDWHU�UHOLDELOLW\�DQG�D�WRS�GRZQ�ERWWRP�XS�VHOI�HYDOXDWLRQ�DQG�RXWVLGH�HYDOXDWLRQ�V\VWHP�IRU�IHHGEDFN�RQ�WHDFKHUJUDGLQJ�SUDFWLFHV���,W�ZRXOG�EH�UHFRPPHQGHG�WKDW�WHDFKHUV�RU�LQVWLWXWLRQV�ZLVKLQJ�WRXSJUDGH�WKHLU�FXUUHQW�VWDQGDUGV�UHVHDUFK�WKH�OLWHUDWXUH�RU�MRLQ�SURIHVVLRQDO�RUJDQL]DWLRQVLQ�WKH�DUHDV�RI�WHVWLQJ�
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