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,Q������WKH�&RPPLWWHH�RQ�WKH�8QGHUJUDGXDWH�3URJUDP�LQ�0DWKHPDWLFV��&830��HVWDEOLVKHG�D�
SDQHO�WR�FRQVLGHU�WKH�FRQWHQW�RI�WKRVH�FROOHJH�DQG�XQLYHUVLW\�FRXUVHV�WKDW�WUHDW�PDWKHPDWLFV�
DSSUHFLDWLRQ�IRU�VWXGHQWV�LQ�WKH�DUWV�DQG�KXPDQLWLHV��6XFK�FRXUVHV�DUH�WDNHQ�E\�D�ODUJH�QXPEHU�RI�
VWXGHQWV��IUHTXHQWO\�DV�WKHLU�ODVW�IRUPDO�FRQWDFW�ZLWK�PDWKHPDWLFV��<HW�LQ�PRVW�LQVWLWXWLRQV�WKH\�
DUH�JLYHQ�YHU\�ORZ�SULRULW\��WKH\�DUH�IUHTXHQWO\�WDXJKW�SHUIXQFWRULO\��ZLWKRXW�D�FOHDU�VHW�RI�
REMHFWLYHV��E\�IDFXOW\�ZKR�ODFN�DSSURSULDWH�LQWHUHVW�RU�FUHGHQWLDOV��6LQFH�WKHVH�FRXUVHV�PD\�SOD\�D�
PDMRU�UROH�LQ�PROGLQJ�QRQVFLHQWLVWV
�RSLQLRQV�RI�PDWKHPDWLFV�DQG�LWV�UROH�LQ�VRFLHW\��&830�
GHFLGHG�WKDW�LW�VKRXOG�FDOO�DWWHQWLRQ�WR�WKH�LPSRUWDQFH�RI�WKHVH�FRXUVHV�DQG�RIIHU�VRPH�VXJJHVWLRQV�
RQ�KRZ�WKH\�PD\�EH�RUJDQL]HG�DQG�WDXJKW�HIIHFWLYHO\��

7KLV�LV�WKH�UHSRUW��DSSURYHG�E\�&830��RI�WKH�&830�3DQHO�RQ�0DWKHPDWLFV�$SSUHFLDWLRQ�
&RXUVHV��:KLOH�WKH�SDQHO�KDV�PDQ\�JXLGHOLQHV�DQG�UHFRPPHQGDWLRQV�WR�RIIHU��LW�GRHV�QRW�IHHO�WKDW�
D�SDUWLFXODU�VHOHFWLRQ�RI�WRSLFV�RU�WHDFKLQJ�VWUDWHJ\�VKRXOG�EH�XQLYHUVDOO\�DGRSWHG�IRU�PDWKHPDWLFV�
DSSUHFLDWLRQ�FRXUVHV��$�PDLQ�JRDO�RI�VXFK�FRXUVHV�LV�WR�JHW�VWXGHQWV�WR�DSSUHFLDWH�WKH�VLJQLILFDQW�
UROH�WKDW�PDWKHPDWLFV�SOD\V�LQ�VRFLHW\��ERWK�SDVW�DQG�SUHVHQW��$OO�PDWHULDO�SUHVHQWHG�LQ�VXFK�
FRXUVHV�VKRXOG�EH�ZHOO�PRWLYDWHG�DQG�UHODWHG�WR�WKH�UROH�RI�PDWKHPDWLFV�LQ�FXOWXUH�DQG�WHFKQRORJ\��


5HSULQWV�RI�WKLV�DUWLFOH�DQG�WKH�UHODWHG�ELEOLRJUDSK\�FRQWDLQHG�LQ�WKH�&HQWHU�6HFWLRQ�PD\�EH�SXUFKDVHG�IRU�������
IURP�0$$�3XEOLFDWLRQV�'HSDUWPHQW�������(LJKWHHQWK�6WUHHW��1:��:DVKLQJWRQ��'��&���������
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$FNQRZOHGJHPHQWV�

0DQ\�SHRSOH��LQFOXGLQJ�QRQPDWKHPDWLFLDQV��UHVSRQGHG�WR�WKH�3DQHO
V�UHTXHVW�IRU�LQIRUPDWLRQ�
DQG�DGYLFH��$Q�RSHQ�PHHWLQJ�RI�WKH�SDQHO�DW�WKH�0$$�PHHWLQJ�LQ�%LOR[L��0LVVLVVLSSL��LQ�-DQXDU\��
������ZDV�DWWHQGHG�E\�PRUH�WKDQ�VL[W\�SHRSOH�ZKR�KDG�PXFK�WR�FRQWULEXWH��7KH�SDQHO�SDUWLFXODUO\�
ZLVKHV�WR�WKDQN�3URIHVVRUV�+HQU\�$OGHU��'RURWK\�%HUQVWHLQ��'RQDOG�%XVKDZ��:LOOLDP�/XFDV��
'DYLG�3HQQH\��:LOOLDP�0��3ULHVWOH\��'DYLG�5RVHOOH��DQG�$OLFH�6FKDIHU�IRU�WKHLU�KHOSIXO�FRPPHQWV��

%HWW\H�$QQH�&DVH�
-RKQ�&RQZD\�
5LFKDUG�-��'XIILQ�

-HURPH�$��*ROGVWHLQ��&KDLUPDQ�
(ODLQH�.RSSHOPDQ�
.HQQHWK�5HEPDQ�

/\QQ�$UWKXU�6WHHQ�
-DPHV�9LQH\DUG�

,��0DWKHPDWLFV�$SSUHFLDWLRQ��$�3KLORVRSK\��7KH�LQFOXVLRQ�RI�D�PDWKHPDWLFV�DSSUHFLDWLRQ�
FRXUVH�LQ�WKH�XQGHUJUDGXDWH�FXUULFXOXP�LV�FRPPRQ�LQ�WKH�QDWLRQ
V�FROOHJHV�DQG�XQLYHUVLWLHV��7KLV�
WUHQG�LV�D� GLUHFW�UHVXOW�RI�DQ�XQGHUO\LQJ�EHOLHI��KHOG�E\�PRVW�PDWKHPDWLFLDQV��WKDW�HYHU\�
ZHOO�HGXFDWHG�SHUVRQ�VKRXOG�EH�PDWKHPDWLFDOO\�OLWHUDWH��:KHWKHU�RU�QRW�D�PDWKHPDWLFV�FRXUVH�LV�
UHTXLUHG�DW�D�SDUWLFXODU�LQVWLWXWLRQ�RIWHQ�GHSHQGV��DPRQJ�RWKHU�WKLQJV��XSRQ�WKH�H[WHQW�WR�ZKLFK�
WKLV�EHOLHI�LV�VKDUHG�E\�WKH�JHQHUDO�IDFXOW\��%XW�WKH�XOWLPDWH�VXFFHVV�RI�DQ��DSSUHFLDWLRQ��FRXUVH�LQ�
PDWKHPDWLFV�VKRXOG�QRW�GHSHQG�XSRQ�PDQGDWRU\�HQUROOPHQW��5DWKHU��WKH�YDOXH�DQG�LPSRUWDQFH�RI�
VXFK�D�FRXUVH�VKRXOG�EH�GLUHFWO\�DWWULEXWDEOH�WR�WKH�FDUH�DQG�XQGHUVWDQGLQJ�ZLWK�ZKLFK�LW�LV�
FRQFHLYHG�DQG�WDXJKW��

,I�DV�PDWKHPDWLFLDQV�ZH�DFFHSW�WKH�QRWLRQ�WKDW�DQ�HGXFDWHG�SHUVRQ�VKRXOG�NQRZ�VRPHWKLQJ�
DERXW�PDWKHPDWLFV��WKHQ�ZH�PXVW�DOVR�DFFHSW�WKH�UHVSRQVLELOLW\�IRU�FRQVFLHQWLRXVO\�SURYLGLQJ�
DSSURSULDWH�WUDLQLQJ��6WXGHQWV�LQ�WKH�PDWKHPDWLFDO��SK\VLFDO��OLIH��DQG�VRPH�VRFLDO�VFLHQFHV��DQG�
XVXDOO\�WKRVH�LQ�EXVLQHVV��VWXG\�PDWKHPDWLFV�DV�DQ�LQKHUHQW�SDUW�RI�WKH�XQGHUJUDGXDWH�FXUULFXOXP��
,W�LV�QRW�WR�WKHVH�VWXGHQWV��EXW�UDWKHU�WR�PDMRUV�LQ�WKH�DUWV��LQ�WKH�KXPDQLWLHV��DQG�LQ�FHUWDLQ�VRFLDO�
VFLHQFHV�WKDW�ZH�PXVW�GLUHFW�WKH�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH��$W�WKH�RXWVHW�ZH�PXVW�WDNH�LQWR�
DFFRXQW�WKH�EDFNJURXQG�DQG�LQWHUHVWV�RI�WKH�SURVSHFWLYH�VWXGHQWV��,Q�PDQ\�FDVHV�WKH\�KDYH�FKRVHQ�
WKHLU�PDMRUV�SUHFLVHO\�EHFDXVH�RI�D�ZHDN�RU�XQSOHDVDQW�PDWKHPDWLFDO�EDFNJURXQG��D�FROOHJH�FRXUVH�
WKDW�UHLQIRUFHV�WKLV�QHJDWLYH�H[SHULHQFH�ZLWK�PDWKHPDWLFV�FHUWDLQO\�FDQQRW�EH�FDOOHG�DQ�DSSUHFLD��
WLRQ�FRXUVH��

$W�PRVW�LQVWLWXWLRQV�WKH�JUHDW�PDMRULW\�RI�VWXGHQWV�LQ�D�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH�ZLOO�
KDYH�VWXGLHG�OHVV�WKDQ�IRXU�\HDUV�RI�KLJK�VFKRRO�PDWKHPDWLFV��PRUHRYHU��PDQ\�RI�WKHVH�VWXGHQWV�
ZLOO�KDYH�KDG�SRRU�H[SHULHQFH�LQ�PDWKHPDWLFV��RU�ZLOO�KDYH�KDG�YHU\�ZHDN�FRXUVHV��+RZHYHU��KLJK�
VFKRRO�PDWKHPDWLFV�VWXG\�LV�SUHGRPLQDQWO\�FRQFHUQHG�ZLWK�GHYHORSLQJ�VNLOOV��DQG�ZKLOH�VXFK�VNLOOV�
DUH�RI�XQTXHVWLRQHG�LPSRUWDQFH��WKH\�DUH�QRW�QHFHVVDULO\�SUHUHTXLVLWH�WR��QRU�VKRXOG�WHDFKLQJ�WKHP�
EH�D�SDUW�RI��D�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH��

$PRQJ�DOO�IXQGDPHQWDO�DFDGHPLF�GLVFLSOLQHV��PDWKHPDWLFV�LV�SHUKDSV�XQLTXH�LQ�WKH�GHJUHH�WR�
ZKLFK�LW�LV�QRW�XQGHUVWRRG��RU�LV�PLVXQGHUVWRRG��E\�VWXGHQWV�DQG�HYHQ�IDFXOW\�IURP�RWKHU�DUHDV�RI�
VWXG\��%\�WDNLQJ�DQ�LQWURGXFWRU\�FRXUVH�LQ�FKHPLVWU\��KLVWRU\��RU�SV\FKRORJ\��D�VWXGHQW�LV�H[SHFWHG�
WR�JDLQ�DQ�XQGHUVWDQGLQJ�RI�WKH�JHQHUDO�WHFKQLTXHV��DFFRPSOLVKPHQWV��DQG�JRDOV�RI�WKH�GLVFLSOLQH��
DQG�ZLOO�OHDUQ�WR�DSSUHFLDWH�WKH�ZRUN�RI�WKH�FRQWHPSRUDU\�SURIHVVLRQDO�SUDFWLWLRQHU�RI�WKH�VXEMHFW��
VRPHWLPHV�HYHQ�WR�WKH�H[WHQW�RI�UHDGLQJ�WKH�FXUUHQW�MRXUQDOV��%XW�DQ�XQGHUJUDGXDWH�PDMRU�LQ�
PDWKHPDWLFV�LV�XQOLNHO\�WR�KDYH�FRPSDUDEOH�LQVLJKW�LQWR�PDWKHPDWLFV��7KXV�WKH�FKDOOHQJH�RI�D�
PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH�LV�HQRUPRXV��

7KH�XOWLPDWH�JRDO�RI�VXFK�FRXUVHV�LV�GHILQHG�E\�RXU�XPEUHOOD�WLWOH�WR�LQVWLOO�LQ�WKH�VWXGHQW�DQ�
DSSUHFLDWLRQ�RI�PDWKHPDWLFV��)RU�WKLV�WR�RFFXU��VWXGHQWV�PXVW�FRPH�WR�XQGHUVWDQG�WKH�KLVWRULFDO�
DQG�FRQWHPSRUDU\�UROH�RI�PDWKHPDWLFV��DQG�WR�SODFH�WKH�GLVFLSOLQH�SURSHUO\�LQ�WKH�FRQWH[W�RI�RWKHU�
KXPDQ�LQWHOOHFWXDO�DFKLHYHPHQWV��

)URP�WKH�EHJLQQLQJ�RI�UHFRUGHG�KLVWRU\��PDWKHPDWLFV�KDV�SURYHG�WR�EH�DQ�LQGLVSHQVDEOH�DLG�WR�
WKH�HPSLULFDO�VFLHQFHV��WKH�JUHDW�VXFFHVVHV��DQG�IDLOXUHV��RI�PDWKHPDWLFDO�UHDVRQLQJ�LQ�WKH�
IXUWKHUDQFH�RI�KXPDQ�NQRZOHGJH�DUH�WDOHV�EHJJLQJ�WR�EH�WROG��(YHQ�WKH�GLUHFW�LPSDFW�RI�
PDWKHPDWLFV�RQ�GHYHORSPHQWV�LQ�YLUWXDOO\�DOO�GLVFLSOLQHV�LV�RIWHQ�QRW�UHDOL]HG�E\�WKH�PDWKHPDWLFDO�
OD\PDQ��
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%XW�RI�FRXUVH��WR�PDWKHPDWLFLDQV��WKH�VXEMHFW�LV�PRUH�WKDQ�D�WRRO�RI�DSSOLHG�VFLHQFH��PRUH�WKDQ�
D�XQLYHUVDO�ODQJXDJH�XVHIXO�IRU�FRPPXQLFDWLRQ�DQG�UHVHDUFK�LQ�RWKHU�GLVFLSOLQHV��0DWKHPDWLFLDQV�
VHH�PDWKHPDWLFV�DV�DQ�LQWHOOHFWXDOO\�H[FLWLQJ�GLVFLSOLQH��RQH�WKDW�KROGV�JUHDW�DHVWKHWLF�DSSHDO�IRU�LWV�
SUDFWLWLRQHUV��7KLV�LGHD�RI�PDWKHPDWLFV�DV� DUW�LV�RIWHQ�GLIILFXOW�IRU�QRQPDWKHPDWLFLDQV�WR�
DSSUHFLDWH��\HW�LV�IXQGDPHQWDO�WR�XQGHUVWDQGLQJ�WKH�GHYHORSPHQW�DQG�UROH�RI�WKH�VXEMHFW��

)LQDOO\��WR�DSSUHFLDWH�PDWKHPDWLFV�IXOO\��RQH�PXVW�UHFRJQL]H�LW�DV�D�YLWDO��RQ�JRLQJ�GLVFLSOLQH��
RQH�WKDW�LV�SUDFWLFHG�E\�D�ZRUOGZLGH�FRPPXQLW\�RI�GHGLFDWHG��VRPHWLPHV�SDVVLRQDWH��DQG�
IUHTXHQWO\�EULOOLDQW�VFKRODUV��,W�LV�D�VXUSULVH�WR�PDQ\�WKDW�PDWKHPDWLFV�LV�D�OLYLQJ��FKDQJLQJ��
GHYHORSLQJ�VXEMHFW��$�WUXH�DSSUHFLDWLRQ�RI�PDWKHPDWLFV�UHTXLUHV�VRPH�NQRZOHGJH�RI�FRQWHPSRUDU\�
GHYHORSPHQWV��

7KH�HQWLUH�PDWKHPDWLFDO�FRPPXQLW\�VKRXOG�EH�FRQFHUQHG�ZLWK�ZKDW�YLHZ�HGXFDWHG��LQIRUPHG�
SHRSOH�KDYH�RI�PDWKHPDWLFV��7KXV��FRXUVHV�LQ�PDWKHPDWLFV�DSSUHFLDWLRQ��ZKLOH�SUHVXPDEO\�
EHQHILWLQJ�SULPDULO\�WKH�VWXGHQWV��PD\�DOVR�KDYH�D�ORQJ�WHUP�SRVLWLYH�HIIHFW�RQ�WKH�GLVFLSOLQH�LWVHOI��
2EYLRXV�EHQHILWV�ZLOO�DFFUXH�LI�OHDGHUV�LQ�HGXFDWLRQ��LQGXVWU\��EXVLQHVV��DQG�JRYHUQPHQW�KDYH�D�
EHWWHU�XQGHUVWDQGLQJ�RI�WKH�QDWXUH��UROH��DQG�LPSRUWDQFH�RI�FRQWHPSRUDU\�PDWKHPDWLFV��

,W�LV�D� VDG�FRPPHQWDU\�RQ�WKH�DWWLWXGHV�RI�PDWKHPDWLFLDQV�WKDW�FRXUVHV�LQ�PDWKHPDWLFV�
DSSUHFLDWLRQ�IUHTXHQWO\�FRPPDQG�SHMRUDWLYH��DOEHLW�LQIRUPDO��ODEHOV�VXFK�DV��0DWK�IRU�3RHWV���
(YHQ�WKH�VXSSRVHGO\�QHXWUDO�WLWOH�RI��0DWK�IRU�/LEHUDO�$UWV�6WXGHQWV��PD\�FRQYH\�WKH�FRQQRWD��
WLRQ�RI�FRQGHVFHQVLRQ��:H�PXVW�UHFDOO�WKDW�OLEHUDO�DUWV�HGXFDWLRQ��IRU�D�ODUJH�SHUFHQWDJH�RI�WKH�
FROOHJH�HGXFDWHG�SRSXODWLRQ��LV�D�ULJRURXV��GLVFLSOLQHG�HQFRXQWHU�ZLWK�WKH�EHVW�HOHPHQWV�RI�PDQ
V�
KLVWRU\�DQG�FXOWXUH��7KH�PDMRU�FOLHQWHOH�RI�WKH�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVHV�DUH�OLEHUDO�DUWV�
VWXGHQWV��DQG�LW�LV�IURP�WKHLU�UDQNV�WKDW�PDQ\�RI�VRFLHW\
V�OHDGHUV�ZLOO�HPHUJH��

7KH�SDQHO�EHOLHYHV�WKDW�LW�LV�EHWWHU�WR�GHVFULEH�FRXUVHV�RI�WKLV�W\SH�LQ�WHUPV�RI�WKHLU�REMHFWLYHV�
UDWKHU�WKDQ�WKHLU�DXGLHQFH��6LQFH�WKH�WHUP��PDWKHPDWLFV�DSSUHFLDWLRQ��EULQJV�WR�PLQG�VLPLODU�
FRXUVHV�LQ�RWKHU�VSHFLDO�ILHOGV��H�J����PXVLF�DSSUHFLDWLRQ���WKDW�JHQHUDOO\�FDUU\�SRVLWLYH�FRQQRWD��
WLRQV�ZLWK�UHJDUG�WR�WKHLU�UROH�LQ�JHQHUDO�XQGHUJUDGXDWH�HGXFDWLRQ��DQG�VLQFH�LW�FRQYH\V�FRQFLVHO\�
ZKDW�VXFK�FRXUVHV�LQWHQG�WR�DFFRPSOLVK��VWDQGLQJ�DV�D�EULHI�UHPLQGHU�RI�WKLV�LQWHQWLRQ�WR�ERWK�
WHDFKHUV�DQG�VWXGHQWV��WKH�PDMRULW\�RI�WKH�3DQHO�SUHIHUV�WKLV�WLWOH��

,,��7KLQJV�WR�6WUHVV�LQ�D�0DWKHPDWLFV�$SSUHFLDWLRQ�&RXUVH��

���7KH�UHODWLRQVKLS�EHWZHHQ�PDWKHPDWLFV�DQG�RXU�FXOWXUDO�KHULWDJH��6WXGHQWV�HQUROOHG�LQ�PDWKH��
PDWLFV�DSSUHFLDWLRQ�FRXUVHV�DUH�JHQHUDOO\�PRUH�LQWHUHVWHG�LQ��DV�ZHOO�DV�PRUH�NQRZOHGJHDEOH�DERXW��
WKH�DUWV�DQG�KXPDQLWLHV�WKDQ�WKH�VFLHQFHV��LW�LV�QDWXUDO��WKHUHIRUH��WR�FDSLWDOL]H�RQ�WKHVH�VWUHQJWKV�
E\�DSSURSULDWH�LOOXVWUDWLRQV�RI�WKH�UHODWLRQV�EHWZHHQ�PDWKHPDWLFV�DQG�PXVLF��DUW��OLWHUDWXUH��
KLVWRU\��DQG�VRFLHW\��

��� 7KH�UROH�RI�PDWKHPDWLFV�LQ�KLVWRU\�DQG�WKH�UROH�RI�KLVWRU\�LQ�PDWKHPDWLFV��$OWKRXJK�WKH�
LQIOXHQFH�RI�PDWKHPDWLFV�LV�RIWHQ�UHPRWH��PDWKHPDWLFDO�GLVFRYHULHV�KDYH�VKDSHG�RXU�ZRUOG�LQ�
IXQGDPHQWDO�ZD\V��DOWHULQJ�WKH�FRXUVH�RI�KLVWRU\�DV�ZHOO�DV�WKH�ZD\�ZH�OLYH�DQG�ZRUN��([DPSOHV�RI�
WKHVH�LQIOXHQFHV�DERXQG��DQG�VKRXOG�IRUP�D�PDMRU�SDUW�RI�DQ\�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH��
+LVWRULFDO�GHYHORSPHQWV�DQG�WKH�HYROXWLRQ�RI�PDWKHPDWLFDO�FRQFHSWV�VKRXOG�EH�SURSHUO\�HP��
SKDVL]HG��

���7KH�QDWXUH�RI�FRQWHPSRUDU\�PDWKHPDWLFV��7KH�PDWKHPDWLFV�NQRZQ�E\�PRVW�KXPDQLWLHV�
VWXGHQWV�LV�DQFLHQW�PDWKHPDWLFV��WKH�JHRPHWU\�RI�DQFLHQW�*UHHFH��DQG�WKH�DOJHEUD�RI�WKH�HDUO\�
UHQDLVVDQFH��QRW�VXUSULVLQJO\��VXFK�VWXGHQWV�KDYH�WKH�LPSUHVVLRQ�WKDW�PDWKHPDWLFV�LV�GHDG��
6KRZLQJ�WKHP�WKDW�LW�LV�LQ�IDFW�D�YLJRURXV��JURZLQJ�GLVFLSOLQH�ZLWK�FRQVLGHUDEOH�LQIOXHQFH�LQ�
FRQWHPSRUDU\�VRFLHW\�LV�DQ�LPSRUWDQW�DVSHFW�RI�DQ\�FRXUVH�LQ�PDWKHPDWLFV�DSSUHFLDWLRQ��

���7KH�UHFHQW�HPHUJHQFH�RI�VHYHUDO�PDWKHPDWLFDO�VFLHQFHV��:KLOH�WKH�PDWKHPDWLFV�DSSUHFLDWLRQ�
FRXUVH�VKRXOG�QRW�EH�GHYRWHG�VROHO\�WR�RQH��PRGHP��DUHD�VXFK�DV�VWDWLVWLFV��FRPSXWHU�VFLHQFH��RU�
RSHUDWLRQV�UHVHDUFK��LW�VXUHO\�SURYLGHV�DQ�RSSRUWXQLW\�WR�XVH�WKHVH�ILHOGV�DV�LOOXVWUDWLRQV�RI�WKH�
SDQRSO\�RI�FRQWHPSRUDU\�PDWKHPDWLFDO�VFLHQFH��
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���7KH�QHFHVVLW\�RI�GRLQJ�PDWKHPDWLFV�WR�OHDUQ�PDWKHPDWLFV��:KLOH�VRPH�SDUWV�RI�WKH�PDWKH��
PDWLFV�DSSUHFLDWLRQ�FRXUVH�FDQ�DQG�VKRXOG�EH�DERXW�PDWKHPDWLFV��LW�LV�HVVHQWLDO�WKDW�VRPH�SDUWV�
DFWXDOO\�HQJDJH�WKH�VWXGHQWV�LQ�GRLQJ�PDWKHPDWLFV��2QO\�LQ�WKLV�ZD\�FDQ�WKH\�JDLQ�D�UHDOLVWLF�VHQVH�
RI�WKH�SURFHVV�DQG�QDWXUH�RI�PDWKHPDWLFV��2I�FRXUVH�LW�LV�YLWDOO\�LPSRUWDQW�WKDW�WKH�LQVWUXFWRU�KDYH�
DSSURSULDWH�UHVSHFW�IRU�WKH�VWXGHQWV
�LQWHUHVWV�DQG�DELOLWLHV��DQG�WKDW�H[HUFLVHV�EH�VHOHFWHG�VR�DV�WR�
PDLQWDLQ�UDWKHU�WKDQ�GHVWUR\�WKHLU�HQWKXVLDVP��

���7KH�UROH�RI�PDWKHPDWLFV�DV�D�WRRO�IRU�SUREOHP�VROYLQJ��$V�WKH�ODQJXDJH�RI�VFLHQFH�DQG�LQGXVWU\��
PDWKHPDWLFDO�PRGHOV�DUH�WKH�WRRO�SDU�H[FHOOHQFH�IRU�VROYLQJ�SUREOHPV��6WXGHQWV�LQ�PDWKHPDWLFV�
DSSUHFLDWLRQ�FRXUVHV�VKRXOG�EH�H[SRVHG�WR�FRQWHPSRUDU\�PDWKHPDWLFDO�PRGHOOLQJ��WR�JDLQ�VRPH�
DSSUHFLDWLRQ�ERWK�RI�LWV�SRZHU�DQG�LWV�OLPLWDWLRQV��

���7KH�YHUEDOL]DWLRQ�DQG�UHDVRQLQJ�QHFHVVDU\�WR�XQGHUVWDQG�V\PEROLVP��:KLOH�V\PEROV�SURYLGH�
WKH�PDWKHPDWLFLDQ�DQG�VFLHQWLVW�ZLWK�JUHDW�SRZHU��WKH\�REVFXUH�WKH�PHDQLQJ�RI�PDWKHPDWLFV�IURP�
WKH�XQLQLWLDWHG��$�JUHDW�VHUYLFH�WKH�WHDFKHU�RI�D�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH�FDQ�SURYLGH�LV�WR�
HQDEOH�VWXGHQWV�WR�RYHUFRPH�WKHLU�IHDU�RI�V\PEROV��WR�OHDUQ�WR�WKLQN�WKURXJK�DUJXPHQWV�DSDUW�IURP�
WKH�WUDGLWLRQDO�V\PEROV�LQ�ZKLFK�WKH\�DUH�H[SUHVVHG��

���7KH�H[LVWHQFH�RI�D�ODUJH�ERG\�RI�LQWHUHVWLQJ�ZULWLQJ�DERXW�PDWKHPDWLFV��6WXGHQWV�LQ�PDWKH��
PDWLFV�DSSUHFLDWLRQ�FRXUVHV�JHQHUDOO\�IHHO�FRPIRUWDEOH�ZLWK�DVVLJQPHQWV�VXFK�DV�WHUP�SDSHUV��ERRN�
UHSRUWV��DQG�OLEUDU\�UHVHDUFK�EHFDXVH�WKH\�KDYH�EHFRPH�DFFXVWRPHG�WR�WKHVH�LQ�WKHLU�KXPDQLWLHV�
FRXUVHV��7KHUH�LV�PXFK�JRRG�PDWKHPDWLFV�WKDW�FDQ�EH�OHDUQHG�LQ�WKLV�ZD\��DQG�DVVLJQPHQWV�FDQ�EH�
DUUDQJHG�WKDW�XWLOL]H�WKHVH�IDPLOLDU�OHDUQLQJ�WRROV��

,,,��7KLQJV�WR�$YRLG�LQ�D�0DWKHPDWLFV�$SSUHFLDWLRQ�&RXUVH��

���'R�QRW�OHDYH�WKH�DVVLJQPHQW�RI�DQ�LQVWUXFWRU�LQ�WKH�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH�XQWLO�
WKH�ODVW�PLQXWH�DQG�GR�QRW�DVVLJQ�LW�RQ�WKH�VROH�EDVLV�RI�DYDLODELOLW\��7KH�FRXUVH�UHTXLUHV�PRUH�
SODQQLQJ�DQG�SUHSDUDWLRQ�WKDQ�DOPRVW�DQ\�RWKHU�PDWKHPDWLFV�FRXUVH�LI�LW�LV�WR�EH�VXFFHVVIXO��

���'R�QRW�VLPSO\�DOORZ�WKH�VWXGHQWV�WR�VLW�EDFN�DQG�OLVWHQ��,W�LV�LPSRUWDQW�WKDW�WKH\�EH�LQYROYHG�
DFWLYHO\��%XW�WKLV�QHHG�QRW�WDNH�WKH�IRUP�RI�GDLO\�KRPHZRUN��,Q�IDFW��GULOO�W\SH�DVVLJQPHQWV�VKRXOG�
EH�DYRLGHG��7KH�LQYROYHPHQW�FRXOG�WDNH�WKH�IRUP�RI�SURMHFWV��SDSHUV��ERRN�UHSRUWV���GLVFRYHULQJ��
PDWKHPDWLFV�LQ�FODVV��SDUWLFLSDWLQJ�LQ�FODVV�GLVFXVVLRQV��

���'R�QRW�RYHUHPSKDVL]H�WKH�KLVWRU\�RI�PDWK
HPDWLFV��:KLOH�WKH�KLVWRU\�RI�PDWKHPDWLFV�FRXOG�
DQG�VKRXOG�EH�XVHG�WR�HQOLYHQ�WKH�WRSLFV�FRYHUHG��D�VWXGHQW�ZKR�NQRZV��DQG�FDUHV��QRWKLQJ�DERXW�
D�PDWKHPDWLFDO�WRSLF�LV�QRW�OLNHO\�WR�EH�LQWHUHVWHG�LQ�LWV�KLVWRU\��

���'R�QRW�VWUHVV�UHPHGLDO�WRSLFV��:KLOH�PDQ\�RI�WKH�VWXGHQWV�LQ�D�PDWKHPDWLFV�DSSUHFLDWLRQ�
FRXUVH�PD\�QHHG�UHPHGLDO�ZRUN��DQ\�VXFK�PDWHULDO�WKDW�LV�FRYHUHG�PXVW�EH�SUHVHQWHG�DV�SDUW�RI�D�
WRSLF�WKDW�ILWV�LQWR�WKH�VFRSH�RI�WKH�FRXUVH�DV�D�ZKROH��

���'R�QRW�PDNH�D�IHWLVK�RI�ULJRU��LQ�SDUWLFXODU�GR�QRW�SURYH�WKLQJV�WKDW�DUH�VHOI�HYLGHQW�WR�WKH�
VWXGHQWV��)RU�H[DPSOH��D�ULJRURXV�SUHVHQWDWLRQ�RI�WKH�UHDO�QXPEHUV�LQ�ZKLFK�RQH�SURYHV�WKH�
XQLTXHQHVV�RI�]HUR�LV�HQWLUHO\�LQDSSURSULDWH�LQ�FRXUVHV�RI�WKLV�W\SH��

���'R�QRW�FRYHU�WRSLFV�\RX�GR�QRW�\RXUVHOI�ILQG�LQWHUHVWLQJ�DQG�LPSRUWDQW��,W�LV�KDUG�WR�IRRO�
WKHVH�VWXGHQWV��DQG�LI�WKH�WHDFKHU�GRHV�QRW�FDUH��WKH\�ZLOO�QRW�VHH�ZK\�WKH\�VKRXOG��

���'R�QRW�EH�FRQGHVFHQGLQJ��:KLOH�WKH�VWXGHQWV�LQ�VXFK�FRXUVHV�PD\�QRW�EH�PDWKHPDWLFDOO\�
LQFOLQHG��WKLV�GRHV�QRW�PHDQ�WKDW�WKH\�DUH�XQLQWHOOLJHQW��0DQ\�ZKR�WDNH�PDWKHPDWLFV�DSSUHFLDWLRQ�
FRXUVHV�DUH�RXWVWDQGLQJ��FUHDWLYH�VWXGHQWV��ZKR�KDYH�VLPSO\�FRQFHQWUDWHG�LQ�WKH�QRQTXDQWLWDWLYH�
DUHDV�RI�WKH�FXUULFXOXP��7KH�DWWLWXGH�RI�WKH�WHDFKHU�FDQ�KHOS�HLWKHU�WR�RSHQ�RU�WR�FORVH�WKHLU�PLQGV�
WR�WKH�PDWHULDO��

���'R�QRW�FRYHU�WRSLFV�ZKLFK�\RX�FDQQRW�UHODWH�LQ�VRPH�ZD\�WR�LGHDV�IDPLOLDU�WR�WKH�VWXGHQWV��
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&ORFN�DULWKPHWLF�DQG�V\PEROLF�ORJLF��IRU�H[DPSOH��DUH�RI�OLWWOH�YDOXH�WR�PDWKHPDWLFV�DSSUHFLDWLRQ�
FRXUVHV�XQOHVV�\RX�FDQ�ILQG�DSSOLFDWLRQV�WKH�VWXGHQWV�FDQ�DSSUHFLDWH�DQG�XQGHUVWDQG��

���'R�QRW�PDNH�WKH�FRXUVH�WRR�HDV\��7KH�PDWHULDO�VKRXOG�QRW�EH�ZD\�RYHU�WKH�KHDGV�RI�WKH�
VWXGHQWV��EXW�LW�VKRXOG�QRW�EH�WULYLDO�HLWKHU��

����'R�QRW�DFFHSW�DQ\RQH�HOVH
V�EOXHSULQW�IRU�D�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH��,I�\RX�FDQ�
FRPPXQLFDWH��LQ�\RXU�RZQ�ZD\��ZK\�\RX�EHOLHYH�WKDW�PDWKHPDWLFV�LV�EHDXWLIXO�DQG�LPSRUWDQW��WKH�
FRXUVH�ZLOO�IXOILOO�LWV�SXUSRVH��

,9��$SSURDFKHV�WR�&RXUVH�2UJDQL]DWLRQ��7KHUH�DUH�QHDUO\�DV�PDQ\�ZD\V�WR�WHDFK�D�FRXUVH�LQ�
PDWKHPDWLFV�DSSUHFLDWLRQ�DV�WKHUH�DUH�WHDFKHUV�RI�WKHVH�FRXUVHV��:KLOH�VRPH�VWUDWHJLHV�ZLOO�ZRUN�
VXSHUEO\�LQ�VRPH�FRQWH[WV��QRQH�FDQ�EH�UHFRPPHQGHG�IRU�DOO��WKH�WHDFKHU
V�HQWKXVLDVP�IRU�ZKDW�LV�
EHLQJ�GRQH�DV�ZHOO�DV�WKH�DSSURSULDWHQHVV�RI�WKH�VWUDWHJ\�IRU�WKH�VWXGHQWV�LQ�WKH�FRXUVH�DUH�
JHQHUDOO\�PRUH�LPSRUWDQW�WKDQ�WKH�DFWXDO�VWUDWHJ\�DGRSWHG��1HYHUWKHOHVV��WR�HQFRXUDJH�IOH[LELOLW\��
ZH�OLVW�EHORZ�VRPH�DSSURDFKHV�WR�WHDFKLQJ�PDWKHPDWLFV�DSSUHFLDWLRQ�WKDW�KDYH�EHHQ�HIIHFWLYH�LQ�
FHUWDLQ�FRQWH[WV��

���$�VDPSOHU�DSSURDFK��IHDWXULQJ�D�YDULHW\�RI�PRUH�RU�OHVV�LQGHSHQGHQW�WRSLFV��7KH�DGYDQWDJH�
RI�WKLV�PHWKRG�LV�WKDW�LW�FRYHUV�PDQ\�DUHDV�ZLWKRXW�UHTXLULQJ�D�VXVWDLQHG�FRQWLQXLW\�RI�LQWHUHVW��
VWXGHQWV�ZKR�IDOO�EHKLQG�RU�VLPSO\�IDLO�WR�FRPSUHKHQG�RQH�WRSLF�DOZD\V�NQRZ�WKDW�WKH\�KDYH�D�
FKDQFH�IRU�D�IUHVK�VWDUW�LQ�D�IHZ�GD\V��7KH�GLVDGYDQWDJH�LV�WKDW�RI�DOO�VXUYH\�FRXUVHV��QRW�HQRXJK�
WLPH�VSHQW�RQ�DQ\�RQH�WKLQJ�WR�HQVXUH�ORQJ�WHUP�OHDUQLQJ��

���$�VLQJOH�WKUHDG�DSSURDFK��EXLOW�DURXQG�D�FRPPRQ�WKHPH��IRU�H[DPSOH����[���PDWULFHV��RU�
DOJRULWKPV��RU�SDWWHUQV�RI�V\PPHWU\��'RLQJ�WKLV�WDNHV�FDUHIXO�SODQQLQJ��DQG�UXQV�WKH�ULVN�RI�
DOLHQDWLQJ�VRPH�RI�WKH�FODVV�ZKR�ILQG�WKH�WKUHDG�LQFRPSUHKHQVLEOH��%XW�LW�JXDUDQWHHV�D�VROLG�
H[DPSOH�RI�WKH�LQWHOOHFWXDO�FRKHUHQFH�WKDW�LV�VR�PXFK�D�SDUW�RI�FRQWHPSRUDU\�PDWKHPDWLFV��WKDW�
LGHDV�DULVLQJ�LQ�RQH�FRQWH[W�ILQG�DSSOLFDWLRQV�LQ�RWKHUV��DQG�WKDW�D�FRPPRQ�DEVWUDFW�VWUXFWXUH�
XQGHUOLHV�WKHP�DOO��

���$�VRFUDWLF�DSSURDFK��LQ�ZKLFK�WKH�LQVWUXFWRU�ZRUNV�FDUHIXOO\�WR�OHW�WKH�VWXGHQWV�GHYHORS�WKHLU�
RZQ�UHDVRQLQJ��7KLV�ZRUNV�ZHOO�LQ�VPDOO�FODVVHV�ZLWK�D�KLJKO\�PRWLYDWHG�LQVWUXFWRU��:KLOH�WKH�
FRQWHQW�RI�VXFK�FRXUVHV�LV�KDUG�WR�JXDUDQWHH�LQ�DGYDQFH��WKH�DFKLHYHPHQW�IRU�VWXGHQWV�ZKR�DUH�DEOH�
WR�WKLQN�IRU�WKHPVHOYHV��SHUFHLYLQJ�SDWWHUQV�ZKHUH�RWKHUV�VLPSO\�VHH�FKDRV��LV�D�ZRUWK\�REMHFWLYH�
IRU�D�FRXUVH�LQ�PDWKHPDWLFV�DSSUHFLDWLRQ��

9��([DPSOHV�RI�7RSLFV��7KH�WRSLFV�DYDLODEOH�IRU�FRXUVHV�LQ�PDWKHPDWLFV�DSSUHFLDWLRQ�DUH�DV�
GLYHUVH�DV�PDWKHPDWLFDO�VFLHQFH�LWVHOI��6WDQGDUG�WH[WERRNV�RIIHU�D�UDWKHU�WUDGLWLRQDO�DVVRUWPHQW�RI�
WRSLFV��SUREDELOLW\��JUDSK�WKHRU\��ILQLWH�GLIIHUHQFH�HTXDWLRQV��FRPSXWHUV��PDWULFHV��VWDWLVWLFV��
H[SRQHQWLDO�JURZWK��VHW�WKHRU\��DQG�ORJLF�VHHP�WR�GRPLQDWH��%XW�WKHUH�DUH�QXPHURXV�RWKHU�WKHPHV�
WKDW�FDQ�EH�XVHG�IRU�ODUJH�RU�VPDOO�FRPSRQHQWV�RI�FRXUVHV��+HUH�DUH�D�IHZ�RI�WKH�PDQ\�SRVVLEOH�
H[DPSOHV��

���8QGHUVWDQGLQJ�KRZ�WR�XVH�WKH�EXWWRQV�RQ�D�SRFNHW�FDOFXODWRU��,W�XVHG�WR�EH�WKDW�WKH�QXPEHU�
H�ZDV�D�FRPSOHWH�P\VWHU\�WR�WKRVH�ZKR�KDG�QRW�VWXGLHG�FDOFXOXV��DQG�WKDW��VLQ��KDG�IRU�
KXPDQLWLHV�VWXGHQWV�PRUH�WKH�FRQQRWDWLRQ�RI�WKHRORJ\�WKDQ�RI�PDWKHPDWLFV��%XW�QR�PRUH��
9LUWXDOO\�HYHU\RQH�KDV��RU�KDV�VHHQ��LQH[SHQVLYH�KDQG�FDOFXODWRUV�ZLWK�EXWWRQV�WKDW�SHUIRUP�
RSHUDWLRQV�LQYROYLQJ�H[SRQHQWLDO��WULJRQRPHWULF��DQG�EDVLF�VWDWLVWLFDO�IXQFWLRQV��7HDFKLQJ�D�FODVV�
ZKDW�WKHVH�EXWWRQV�GR�LV�DQ�H[FLWLQJ�QHZ�ZD\�WR�H[SORUH�VRPH�WUDGLWLRQDO�SDUWV�RI�FODVVLFDO�
PDWKHPDWLFV��

���7UDFLQJ�WKH�PRGHUQ�GHVFHQGDQWV�RI�FODVVLFDO�PDWKHPDWLFDO�LGHDV�FDQ�LOOXVWUDWH�WKH�SRZHU�RI�
PDWKHPDWLFV�WR�LQIOXHQFH�WKH�UHDO�ZRUOG��DV�ZHOO�DV�LWV�UHPRWHQHVV�IURP�LW��)RU�H[DPSOH��FODVVLFDO�
*UHHN�JHRPHWU\�LQYROYLQJ�FRQLF�VHFWLRQV�OHG�WR�PRGHOV�IRU�SODQHWDU\�PRWLRQ��DQG�XOWLPDWHO\�WR�WKH�
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SRVVLELOLW\�RI�VSDFH�IOLJKW��$QG�SUREDELOLW\��ZKLFK�KDG�LWV�RULJLQV�LQ�VHYHQWHHQWK�FHQWXU\�GLVFXV��
VLRQV�DERXW�JDPEOLQJ��QRZ�GRPLQDWHV�DFWXDULDO�DQG�ILVFDO�SROLF\��LQIOXHQFLQJ�JRYHUQPHQW�DQG�
FRUSRUDWH�EXGJHWV��WKXV�DIIHFWLQJ�WKH�OHYHO�RI�LQWHUHVW��RI�XQHPSOR\PHQW��DQG�WKH�KHDOWK�RI�WKH�
HQWLUH�HFRQRP\��

���&RQQHFWLQJ�PDWKHPDWLFV�ZLWK�1REHO�3UL]HV��1REHO�SUL]HV�DUH�QRW�JLYHQ�LQ�PDWKHPDWLFV��DQG�
WKH�DSRFU\SKDO�UHDVRQV�IRU�WKLV�DUH�TXLWH�DPXVLQJ���%XW�WKH�ZRUN�WKDW�OHG�WR�1REHO�SUL]HV��H�J���RI�
/LEE\��RI�$UURZ��RI�/HGHUEHUJ��DQG�RWKHUV��RIWHQ�KDV�DQ�LQWULQVLFDOO\�PDWKHPDWLFDO�EDVLV��7KH�
VWXG\�RI�WKLV�VFLHQWLILF�ZRUN�SURYLGHV�DQ�RSSRUWXQLW\�WR�VKRZ�KRZ�PDWKHPDWLFV�LV�LPSRUWDQW�LQ�WKH�
PRVW�SURIRXQG�GLVFRYHULHV�RI�PRGHUQ�VFLHQFH��

���$SSO\LQJ�H[SRQHQWLDO�JURZWK�PRGHOV��7KH�DSSOLFDWLRQV�RI�WUDGLWLRQDO�WRSLFV�IURP�HOHPHQWDU\�
PDWKHPDWLFV�FDQ�RIWHQ�EH�H[SORUHG�PRUH�IXOO\�WKDQ�KDV�XVXDOO\�EHHQ�WKH�FDVH��([SRQHQWLDO�JURZWK�
DQG�GHFD\�PRGHOV�SURYLGH�D�VWULNLQJ�H[DPSOH��6LPSOH�QRQFDOFXOXV�DSSURDFKHV�WR�PRGHOV�RI�JURZWK�
SURYLGH�D�EDVLV�IRU�GLVFXVVLRQ�QRW�RQO\�RI�LQWHUHVW�DQG�LQIODWLRQ��EXW�DOVR�RI�VXFK�WKLQJV�DV�
UDGLRFDUERQ�GDWLQJ��FRROLQJ�DQG�KHDWLQJ�RI�KRXVHV��SRSXODWLRQ�G\QDPLFV��VWUDWHJLHV�IRU�FRQWUROOLQJ�
HSLGHPLFV��DQG�HYHQ�GHWHFWLRQ�RI�DUW�IRUJHULHV��

���5HODWLQJ�WUDGLWLRQDO�PDWKHPDWLFV�WR�QHZ�DSSOLFDWLRQV��$�GLVFXVVLRQ�RI�EHJLQQLQJ�SUREDELOLW\�
WKHRU\�FDQ�TXLFNO\�OHDG�WR�D�WUHDWPHQW�RI�WKH�+DUG\�:HLQEHUJ�ODZ�RI�JHQHWLFV�DQG�D�FDOFXODWLRQ�RI�
WKH�SUREDELOLW\�RI�ZLQQLQJ�VWDWH�ORWWHULHV��$Q�LQWURGXFWRU\�WUHDWPHQW�RI�VWDWLVWLFV�FDQ�TXLFNO\�OHDG�
WR�D� GLVFXVVLRQ�RI�SROLWLFDO�SROOV��WKH�GHVLJQ�DQG�LQWHUSUHWDWLRQ�RI�VXUYH\V�DQG�RI�UHODWHG�
GHFLVLRQ�PDNLQJ�SUREOHPV��0RGHUQ�DSSOLFDWLRQV�RI�HOHPHQWDU\�QHWZRUN�WKHRU\�LQFOXGH�UHFHQW�
ZRUN�LQ�FRPSXWDWLRQDO�FRPSOH[LW\�DQG�DOPRVW�XQEUHDNDEOH�FRGHV��

���,QWURGXFLQJ�SUREOHPV�LQYROYLQJ�GHFLVLRQ�PDNLQJ��7KHUH�DUH�PDQ\�VLWXDWLRQV�GHVFULEHG�E\�
HOHPHQWDU\�PDWKHPDWLFV�LQ�ZKLFK�RQH�PXVW�FKRRVH��UDWLRQDOO\��DPRQJ�SRVVLEOH�RSWLRQV��2QH�FDQ�
GLVFXVV�TXDQWLI\LQJ�ULVN�DQG�XQFHUWDLQW\��IDLU�GLYLVLRQ�VFKHPHV��DSSOLFDWLRQV�RI�QHWZRUN�IORZV��
SXUVXLW�DQG�QDYLJDWLRQ�SUREOHPV��JDPH�WKHRU\�DQG�QXPHURXV�RWKHU�WRSLFV��3ROLWLFDO�VFLHQFH�LV�IXOO�
RI�XQH[SHFWHG�EXW�XVXDOO\�LQWHUHVWLQJ�WRSLFV��LQFOXGLQJ�$UURZ
V�WKHRUHP�DQG�LWV�RIIVKRRW�WKHRULHV�
RI�YRWLQJ��WKH�UHFHQWO\�GLVFRYHUHG�SUREOHPV�DVVRFLDWHG�ZLWK�DSSRUWLRQPHQW�RI�OHJLVODWXUHV��DQG�
VWUDWHJLHV�RI�IDLU�YRWLQJ�LQ�PXOWLSOH�FDQGLGDWH�HOHFWLRQV��

���([SORULQJ�WKH�SRZHUV�DQG�OLPLWDWLRQV�RI�PDWKHPDWLFDO�PRGHOV��(DFK�RI�WKH�PRGHUQ�VRFLDO�
VFLHQFHV�DERXQGV�ZLWK�DSSOLFDWLRQV�RI�HOHPHQWDU\�PDWKHPDWLFV��$OO�RI�WKH�H[DPSOHV�PHQWLRQHG�
DERYH��DQG�PDQ\�PRUH��LQYROYH�WKH�XVH�RI�PDWKHPDWLFDO�PRGHOV��6RPHWLPHV�WKHVH�PRGHOV�DUH�TXLWH�
DFFXUDWH�DQG�VRPHWLPHV�WKH\�DUH�QRW��%XW�HYHQ�LQ�WKH�ODWWHU�FDVH�WKH�PRGHO�FDQ�KHOS�FODULI\�RQH
V�
WKLQNLQJ�DERXW�WKH�XQGHUO\LQJ�SUREOHP��$Q�H[DPSOH�RI�WKLV�XVH�RI�PDWKHPDWLFDO�PRGHOOLQJ�LV�WKH�
SULVRQHU
V�GLOHPPD�DUJXPHQW�RI�JDPH�WKHRU\�DQG�LWV�SRVVLEOH�FRQQHFWLRQ�ZLWK�8�6��8�6�6�5��
UHODWLRQV��

5HIHUHQFHV�

1XPHURXV�UHIHUHQFHV�IRU�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVHV�DUH�JLYHQ�LQ�6HFWLRQ�,;�RI�WKLV�
UHSRUW��:H�OLVW�KHUH�RQO\�D�IHZ�VSHFLILF�VXJJHVWLRQV�IRU�WKH�QXPEHUHG�WRSLFV�PHQWLRQHG�DERYH��

���6HH�WKH�KDQGERRNV�IRU�YDULRXV�FDOFXODWRUV��
���0XFK�RI�WKLV�LV�LQ�VWDQGDUG�WH[WERRNV��0RUULV�.OLQH
V�0DWKHPDWLFV�LQ�:HVWHUQ�&XOWXUH�DQG�

*HRUJH�3RO\D
V�0DWKHPDWLFDO�0RGHOV�LQ�6FLHQFH�DUH�KHOSIXO�VRXUFHV��
���/LEE\
V�ZRUN�LV�EULHIO\�GLVFXVVHG�LQ�VHYHUDO�HOHPHQWDU\�WH[WV�RQ�RUGLQDU\�GLIIHUHQWLDO�

HTXDWLRQV��H�J���LQ�'LIIHUHQWLDO�(TXDWLRQV�ZLWK�$SSOLFDWLRQV�DQG�+LVWRULFDO�1RWHV�E\�*HRUJH�)��
6LPPRQV��)RU�VRPH�ZRUN�RI�$UURZ�VHH�(GZDUG�%HQGHU��$Q�,QWURGXFWLRQ�WR�0DWKHPDWLFDO�
0RGHOLQJ��:LOH\��1HZ�<RUN��������/HGHUEHUJ�SXEOLVKHG�DQ�DUWLFOH�LQ�WKLV�0217+/<�HQWLWOHG�
�+DPLOWRQ�FLUFXLWV�RI�FRQYH[�WULYDOHQW�SRO\KHGUD��XS�WR����YHUWLFHV���LQ�YRO������SS�����������
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���6HH�DQ\�PRGHP�WH[W�RQ�RUGLQDU\�GLIIHUHQWLDO�HTXDWLRQV��$�SDUWLFXODUO\�JRRG�RQH�LV�0DUWLQ�
%UDXQ��'LIIHUHQWLDO�(TXDWLRQV�DQG�7KHLU�$SSOLFDWLRQV��6SULQJHU�9HUODJ��1HZ�<RUN��������

���7KH�+DUG\�:HLQEHUJ�ODZ�DSSHDUV�LQ�VHYHUDO�WH[WV�RQ�ILQLWH�PDWKHPDWLFV��H�J���$SSOLHG�)LQLWH�
0DWKHPDWLFV�E\�$QWRQ�DQG�.ROPDQ��+RZ�WR�/LH�ZLWK�6WDWLVWLFV�E\�'DUUHO�+XII�DQG�,UYLQJ�*HLV��
1RUWRQ��������DQG�RWKHU�WH[WV�FRQWDLQ�VLWXDWLRQDO�PDWKHPDWLFV�ZKLFK�FDQ�EH�GLVFXVVHG�DFFRUGLQJ�
WR�WKH�LQWHUHVWV�RI�WKH�DXGLHQFH��)RU�WKH�WZR�WRSLFV�PHQWLRQHG�ODVW��VHH�6FLHQWLILF�$PHULFDQ��-DQ��
������S������DQG�$XJ��������

���6HH�%HQGHU��DV�LQ�����WKH�DUWLFOHV�E\�:LOOLDP�/XFDV�LQ�YRO����RI�WKH�IRUWKFRPLQJ�0RGXOHV�LQ�
$SSOLHG�0DWKHPDWLFV��6SULQJHU�9HUODJ��1HZ�<RUN���0��%DOLQVNL�DQG�+��3��<RXQJ��3URF��1DW��$�FDG��
6FL��8�6�$�������-DQXDU\������������+��+DPEXUJHU��-��0DWK��6RFLRORJ\������������������'DYLG�
*DOH��80$3�0RGXOH������������:��6WURPTXLVW��WKLV�0217+/<��������������������DQG�*HRUJH�
0LQW\
V�DUWLFOH�LQ�0��'�� 7KRPSVRQ��HG���'LVFUHWH�0DWKHPDWLFV�DQG�LWV�$SSOLFDWLRQV��,QGLDQD�
8QLYHUVLW\��%ORRPLQJWRQ���������

9,��7ZR�<HDU�&ROOHJHV��0DQ\�FRXUVHV�WKDW�RXJKW�WR�IROORZ�WKH��PDWKHPDWLFV�DSSUHFLDWLRQ��
SKLORVRSK\�DUH�WDXJKW�LQ�WZR�\HDU�FROOHJHV��,QQRYDWLYH�DSSURDFKHV�DQG�FXUULFXOXP�GHYHORSPHQW�E\�
VRPH�WZR�\HDU�IDFXOW\�DUH�UHIOHFWHG�E\�WKHLU�WH[WV�DQG�DUWLFOHV�LQ�WKLV�DUHD��$OWKRXJK�WKH�SUHFHGLQJ�
VHFWLRQV�RI�WKLV�UHSRUW�DUH�DSSOLFDEOH�WR�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVHV�LQ�DOO�FROOHJHV��WKLV�
VHSDUDWH�VHFWLRQ�DSSHDUV�EHFDXVH�RI�WKH�VSHFLDO�SUREOHPV�FUHDWHG�LQ�WZR�\HDU�FROOHJHV�E\�JHQHUDOO\�
KHDY\�WHDFKLQJ�ORDGV��E\�VWDIILQJ�LQ�VRPH�FDVHV�E\�IDFXOW\�ZKRVH�PDWKHPDWLFDO�H[SHULHQFHV�DUH�QRW�
VXIILFLHQW�WR�PDNH�WKHP�FRPIRUWDEOH�ZLWK�WKH�EURDG�UDQJH�RI�WRSLFV�GHPDQGHG�E\�WKHVH�FRXUVHV��
DQG�E\�WKH�UHJUHWWDEOH�IUHTXHQF\�RI�DGPLQLVWUDWLYH�SURFHGXUHV�ZKLFK�DOORZ�VWXGHQWV�QHHGLQJ�
UHPHGLDWLRQ�WR�HQUROO�LQ�WKHVH�FRXUVHV��7KH�IROORZLQJ�VXJJHVWLRQV�PD\�KHOS�WR�RYHUFRPH�WKHVH�
LPSHGLPHQWV�WR�WZR�\HDU�FROOHJH�LPSOHPHQWDWLRQ�RI�WKH�JRDOV�RI�PDWKHPDWLFV�DSSUHFLDWLRQ�
FRXUVHV��

���:KHQ�WKHUH�LV�D� FKRLFH�DPRQJ�IDFXOW\�PHPEHUV�IRU�DVVLJQPHQW�WR�WKH�PDWKHPDWLFV�
DSSUHFLDWLRQ�FRXUVH��RQO\�WKRVH�KDYLQJ�D�EURDG�UDQJH�RI�PDWKHPDWLFDO�H[SHULHQFHV�DQG�H[SUHVVLQJ�
LQWHUHVW�LQ�WKH�FRXUVH�VKRXOG�WHDFK�LW��0DWKHPDWLFV�SURJUDP�DGPLQLVWUDWRUV�VKRXOG�SURYLGH�H[WUD�
JXLGDQFH�WR�IDFXOW\�WHDFKLQJ�WKLV�FRXUVH�IRU�WKH�ILUVW�WLPH��,Q�WKH�WZR�\HDU�FROOHJH�WKHUH�ZLOO�XVXDOO\�
EH�RQH�WH[W�XVHG�E\�DOO�WHDFKHUV��RIWHQ�VXSSOHPHQWHG�E\�D�UHDGLQJ�OLVW�DQG�RU�RWKHU�WH[WV��D�
GHVFULSWLRQ�RI�VSHFLDO�XVHV�RI�WKHVH�PDWHULDOV��DV�ZHOO�DV�VDPSOH�FRXUVH�RXWOLQHV��VXSSOHPHQWDU\�DQG�
FODVVZRUN�PDWHULDOV��DQG�WHVWV��ZLOO�EH�KHOSIXO��(QWUDQFH�DQG�RU�H[LW�UHTXLUHPHQWV�PD\�EH�PDWWHUV�
RI�SROLF\�DQG�VKRXOG�EH�H[SODLQHG��/LVWV�RI�DSSOLFDEOH�UHVRXUFH�PDWHULDO�RZQHG�E\�WKH�VFKRRO�
VKRXOG�EH�SURYLGHG�WR�QHZ�WHDFKHUV��DORQJ�ZLWK�NQRZOHGJH�RI�WKH�VFKRRO
V�ILOP�UHQWDO�SROLFLHV��

���6SHFLDO�DWWHQWLRQ�VKRXOG�EH�SDLG�WR�WKH�QHHGV�RI�WKLV�FRXUVH�E\�WKH�OLEUDU\��DXGLR�YLVXDO��DQG�
FRPSXWHU�IDFLOLWLHV��7KH�PDWKHPDWLFV�SURJUDP�DGPLQLVWUDWRU�VKRXOG�EH�VXUH�WKHVH�FRXUVHV�DUH�
DGHTXDWHO\�VXSSRUWHG��

���6LQFH�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVHV��SURSHUO\�WDXJKW��WDNH�DQ�HQRUPRXV�DPRXQW�RI�
SUHSDUDWLRQ�WLPH��DQ\�ORDG�UHOLHI�SRVVLEOH�ZRXOG�EH�DSSURSULDWH��,Q�D�VXLWDEOH�OHFWXUH�URRP��WKH�
FRXUVH�FDQ�EH�HIIHFWLYHO\�WDXJKW�WR��GRXEOH��VHFWLRQV�RI�������VWXGHQWV�LI�GRLQJ�VR�ZRXOG�OHDYH�WKH�
WHDFKHU�VHYHUDO�KRXUV�PRUH�SUHSDUDWLRQ�WLPH�HDFK�ZHHN���6XFK�D�ORDG�PLJKW�EH�FRXQWHG�DV�WZR�RU�
WKUHH�VHFWLRQV��FRUUHVSRQGLQJ�WR�WKH�JUDGLQJ�ORDG���

���6KDULQJ�PDWHULDOV�DQG�LGHDV�DQG�SHUKDSV�WHDP�WHDFKLQJ�ZRXOG�EH�UHDVRQDEOH�IRU�PDWKH��
PDWLFV�DSSUHFLDWLRQ�FRXUVHV��2QH�WHDFKHU�DW�D�VFKRRO�PLJKW�EH�PRVW�TXDOLILHG�IRU�WHDFKLQJ��VD\��D�
FRPSXWHU�XQLW��DQG�PLJKW��URWDWH��DFURVV�VHYHUDO�VHFWLRQV��0DQ\�PRUH��KDQG�RXW��PDWHULDOV�VHHP�
WR�EH�QHFHVVDU\�IRU�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVHV�WKDQ�IRU�WUDGLWLRQDO�FRXUVHV��WKHVH�PLJKW�EH�
XVHG�E\�VHYHUDO�WHDFKHUV�LQ�D�JLYHQ�WHUP��RU�UH�XVHG�LQ�VXFFHHGLQJ�WHUPV��)DFXOW\�WHDFKLQJ�
PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVHV�VHHP�WR�HQMR\�VKDULQJ�PDWHULDOV�DQG�PHWKRGV��

���,Q�FRXUVH�UHPHGLDWLRQ�VKRXOG�EH�DYRLGHG��,I�VWXGHQWV�DUH�HQUROOHG�ZKR�FDQQRW�KDQGOH�
HOHPHQWDU\�RSHUDWLRQV�DW�WKH�OHYHO�QHHGHG�IRU�WKH�ZRUN�RI�WKH�FRXUVH��D��PDWK�ODE��IDFLOLW\�PLJKW�
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EH�XVHG�WR�GHVLJQ�DQG�DGPLQLVWHU�LQGLYLGXDO�UHPHGLDWLRQ�SURJUDPV��,W�FDQQRW�EH�RYHU�HPSKDVL]HG�
WKDW�D�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH�FDQQRW�IXOILOO�LWV�JRDO�LI�LW�GHJHQHUDWHV�LQWR�WKH�WHDFKLQJ�RI�
DULWKPHWLF�FRPSXWDWLRQV�RU�SUH�DOJHEUD�VNLOOV��RU�LI�LW�LV�OLPLWHG�WR�D�WRSLF�VXFK�DV��FRQVXPHU�
PDWKHPDWLFV���

���$�ODUJH�SURSRUWLRQ�RI�VWXGHQWV�HQWHU�WZR�\HDU�FROOHJHV�ZLWK�OLWWOH�UHDOLVWLF�H[SHFWDWLRQ�
FRQFHUQLQJ�PDMRUV��0DQ\�RI�WKHVH�VWXGHQWV�KDYH�KDG�SRRU�H[SHULHQFHV�ZLWK�PDWKHPDWLFV�DQG��LI�
WKHUH�LV�D� JHQHUDO�HGXFDWLRQ�PDWKHPDWLFV�UHTXLUHPHQW�ZKLFK�PD\�EH�VDWLVILHG�E\�HLWKHU�D�
PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH�RU�D�SUH�FDOFXOXV�FDOFXOXV�FRXUVH��WKH\�ZLOO�RIWHQ�HOHFW�WKH�
PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH��:HOO�LQWR�D�VXFFHVVIXO�WHUP��WKH�VWXGHQW�PD\�EHJLQ�WR�WKLQN�
UHDOLVWLFDOO\�DERXW�PDWKHPDWLFV�UHTXLUHPHQWV�RI�YDULRXV�XQLYHUVLW\�PDMRUV��6LQFH�PRVW�PDMRUV�
RXWVLGH�WKH�KXPDQLWLHV�ZLOO�QHFHVVLWDWH�DW�OHDVW�VRPH�PDWKHPDWLFV�DW�D� WHFKQLFDO�OHYHO�UDUHO\�
DFKLHYHG�LQ�WKH�W\SLFDO�WZR�\HDU�FROOHJH�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH��DQ�LPSRUWDQW�VHUYLFH�RI�
WKLV�FRXUVH�FDQ�EH�WR�FKDQQHO�WKHVH�VWXGHQWV�EDFN�LQWR�UHJXODU�VHTXHQFH�PDWKHPDWLFV�FRXUVHV��
:LWKRXW�YLRODWLQJ�WKH�VSLULW�RI�D�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH��LW�LV�SRVVLEOH�WR�LQFOXGH�D�
WRSLFDOO\�RUJDQL]HG�XQLW�UHTXLULQJ�WKH�UHYLHZ�DQG�XVH�RI�HOHPHQWDU\�DOJHEUD�DQG�JUDSKLQJ�
WHFKQLTXHV��WKLV�PD\�JLYH�WKH�VWXGHQW�D�VXFFHVVIXO�H[SHULHQFH�LQ�GRLQJ�PDWKHPDWLFV�WKDW�VHUYH�DV�
HQFRXUDJHPHQW�WR�UHWXUQ�WR�UHJXODU�VHTXHQFH�PDWKHPDWLFV�FRXUVHV���$�OLQHDU�SURJUDPPLQJ�XQLW��
IRU�H[DPSOH��UHTXLUHV�WKH�VWXGHQWV�WR�UHYLHZ�RU�DFTXLUH�IDFLOLW\�ZLWK�JUDSKLQJ�DQG�DOJHEUD�
WHFKQLTXHV��0DQ\�RI�WKH�WRSLFV�VXLWDEOH�IRU�D�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVH�FDQ�EH�KDQGOHG�LQ�
WKLV�ZD\���6WXGHQWV�ZLWK�WKH�H[SHULHQFH�ZLOO�IUHTXHQWO\�SODFH�KLJKHU�LQ�WKH�VHTXHQFH�FRXUVHV�WKDQ�
WKH\�ZRXOG�KDYH�XSRQ�RULJLQDO�HQUROOPHQW��DQG�ZLOO�JR�RQ�DV�VROLG��WKRXJK�ODWH�EORRPLQJ��VWXGHQWV��

9,,��)LOPV��6LQFH�VWXGHQWV�LQ�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVHV�IUHTXHQWO\�KDYH�OLWWOH�H[SHUL��
HQFH�LQ�VXVWDLQLQJ�LQWHUHVW�LQ�UHJXODU�PDWKHPDWLFV�OHFWXUHV��LW�LV�XVXDOO\�DSSURSULDWH�LQ�WKHVH�
FRXUVHV�WR�SURYLGH�D�YDULHW\�RI�FODVV�DFWLYLWLHV��)LOPV�DUH�D�XVHIXO�EXW�XQGHU�XWLOL]HG�PHGLXP�IRU�
PDWKHPDWLFV�LQVWUXFWLRQ�JHQHUDOO\��7KH\�DUH�HVSHFLDOO\�XVHIXO�IRU�WKH�PDWKHPDWLFV�DSSUHFLDWLRQ�
FRXUVH��

:H�OLVW�LQ�WKH�&HQWHU�6HFWLRQ�D�VHOHFWLRQ�RI�ILOPV�DERXW�PDWKHPDWLFDO�VXEMHFWV�WKDW�DUH�VXLWDEOH�
IRU�OD\�DXGLHQFHV���'LVWULEXWRU�DGGUHVVHV�DUH�OLVWHG�DW�WKH�HQG���)XUWKHU�LQIRUPDWLRQ�RQ�WKHVH�DQG�
RWKHU�ILOPV�LV�DYDLODEOH�LQ�WKH�ERRNOHW�$QQRWDWHG�%LEOLRJUDSK\�RI�)LOPV�DQG�9LGHRWDSHV�IRU�&ROOHJH�
0DWKHPDWLFV�E\�'DYLG�6FKQHLGHU��0�$�$����������

9,,,��&ODVVURRP�$LGV��&HUWDLQ�WRSLFV�WUHDWHG�LQ�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVHV�DUH�SDUWLFX��
ODUO\�DPHQDEOH�WR�GHPRQVWUDWLRQ�ZLWK�SK\VLFDO�RU�JHRPHWULF�GHYLFHV��8VHIXO�H[KLELWV�FDQ�RIWHQ�EH�
VHHQ�DW�1&70�PHHWLQJV��$�OLVW�RI�PDMRU�VXSSOLHUV�RI�PDWKHPDWLFV�FODVVURRP�GHYLFHV�LV�JLYHQ�LQ�
WKH�&HQWHU�6HFWLRQ��

,;��5HIHUHQFHV��6LQFH�PDQ\�RI�WKH�WRSLFV�WKDW�DULVH�LQ�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVHV�RFFXU�
QRZKHUH�HOVH�LQ�WKH�PDWKHPDWLFV�FXUULFXOXP��LW�LV�TXLWH�LPSRUWDQW�WKDW�LQVWUXFWRUV�EH�DZDUH�RI�WKH�
H[SRVLWRU\�OLWHUDWXUH�RI�PDWKHPDWLFV�WKDW�WUHDWV�LWV�UHODWLRQV�WR�VFLHQFH�DQG�VRFLHW\��6WXGHQW�WHUP�
SDSHUV�LQ�FRXUVHV�RQ�PDWKHPDWLFV�DSSUHFLDWLRQ�W\SLFDOO\�WD[�WKH�LQVWUXFWRU
V�NQRZOHGJH�RI�WKH�
OLWHUDWXUH�PRUH�WKDQ�DQ\�RWKHU�FRXUVH�LQ�WKH�PDWKHPDWLFV�FXUULFXOXP��

7R�DLG�LQVWUXFWRUV�RI�PDWKHPDWLFV�DSSUHFLDWLRQ�FRXUVHV��ZH�OLVW�LQ�WKH�&HQWHU�6HFWLRQ�PDMRU�
UHIHUHQFHV�WKDW�ZRXOG�EH�VXLWDEOH�IRU�EDFNJURXQG�UHDGLQJ��DQG�DV�VRXUFHV�IRU�VSHFLDO�SURMHFWV��7KLV�
OLVW�GRHV�QRW�LQFOXGH�WH[WERRNV��SDUWO\�EHFDXVH�ZH�GR�QRW�ZLVK�WR�HQGRUVH�VRPH�ERRNV�RYHU�RWKHUV��
DQG�SDUWO\�EHFDXVH�WH[WV�JR�LQ�DQG�RXW�RI�SULQW�PXFK�PRUH�UDSLGO\�WKDQ�WKH�UHIHUHQFH�FODVVLFV��

$16:(5�72��3+272�� 21�3$*(����

-XOLD�5RELQVRQ��FXUUHQW�SUHVLGHQW�RI�WKH�$PHULFDQ�0DWKHPDWLFDO�6RFLHW\��3KRWR�E\�*HRUJH�
%HUJPDQ��
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