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81,9(56,7<�/($51,1*�$1'�/$7(�$'2/(6&(176�2)�3267�02'(51�$*(6)DOLFRII��&������3OLHJR��2������2GHWWL��+�����DQG�%RWWDQL��(�-����
���)DFXOWDG�GH�%LRTXtPLFD�\�&V��%LROyJLFDV��8QLYHUVLGDG�1DFLRQDO�GHO�/LWRUDO��&�&�������3DUDMH�(O�3R]R���������6DQWD�)H��$UJHQWLQD��H�PDLO��IDOLFRII#IEFE�XQO�HGX�DU ��KRGHWWL#IEFE�XQO�HGX�DU
���)DFXOWDG�GH�&V��([DFWDV��,QJHQLHUtD�\�$JULPHQVXUD��8QLYHUVLGDG�1DFLRQDO�GH�5RVDULR��$YGD��3HOOHJULQL�������������5RVDULR��$UJHQWLQD��H�PDLO��SOLHJR#IFHLD�XQU�HGX�DU

���,1,)7$���81/3�&,&�&21,&(7���&�&�����6XF�����������/D�3ODWD��$UJHQWLQD��H�PDLO��HERWWDQL#LQLIWD�XQOS�HGX�DU
6800$5<

,Q� RXU� VRFLHW\�� WKH� OLQJHULQJ� LQVWUXFWLRQ�� WKH� JURZLQJ� ODFN� RI� MRE� RSSRUWXQLWLHV�� DQG� WKH�JORULILFDWLRQ�RI�WKH�DGROHVFHQFH��DUH�IDFWRUV�WKDW�FRQWULEXWH� WR�WKH�H[WHQVLRQ�RI�WKLV�SHULRG��)URP�WKH� SRLQW� RI� YLHZ� RI� WKH� 8QLYHUVLW\�� WKH� ILUVW� FRQVHTXHQFH� RI� WKLV� SKHQRPHQRQ� LV� D� JURZLQJ�SURSRUWLRQ� RI� ODWH�DGROHVFHQWV� DPRQJ� WKH� VWXGHQW� SRSXODWLRQ�� (YHQ� WKRXJK� LWV� H[WHQVLRQ� DQG�HIIHFWV�DUH�QRW�\HW�NQRZQ��ZH�EHOLHYH�WKDW�WKH�SUREOHP�GHVHUYHV�WR�EH�WKRURXJKO\�VWXGLHG�7KH�PDLQ�JRDO�RI�WKLV�ZRUN�LV�WR�GHWHUPLQH�WKH�SHUFHQWDJH�RI�ODWH�WHHQDJH�VWXGHQWV�DW�WKH�8QLYHUVLW\�WDNLQJ�WKH�,QRUJDQLF�&KHPLVWU\�FRXUVH�DV�D�UHSUHVHQWDWLYH�VDPSOH�LQ�RXU�'HSDUWPHQW��7KLV� FRXUVH� LV� FDUULHG�RXW� LQ� WKH� ODVW� WHUP�RI� WKH� ILUVW� \HDU� RI�%LRFKHPLVWU\�DQG�%LRWHFKQRORJ\�FDUHHUV� RI� WKH� %LRFKHPLVWU\� DQG� %LRORJLFDO� 6FLHQFHV� 'HSDUWPHQW�� :H� DUH� DOVR� LQWHUHVWHG� LQ�NQRZLQJ�ZKHWKHU�WKLV�LVVXH�LV�FRQQHFWHG�RU�QRW�WR�WKH�VWXGHQW¶V�DFDGHPLF�SHUIRUPDQFH�7KH� PHWKRGRORJ\� HPSOR\HG� FRQVLVWHG� LQ� D� TXHVWLRQQDLUH� SHUVRQDO� LQWHUYLHZV�� DQG�LQGLYLGXDO�REVHUYDWLRQ�RI�WKH�VWXGHQWV�GXULQJ�UHJXODU�FODVVHV��7KH�LQVWUXPHQWV�HPSOR\HG��DV�ZHOO�DV�WKH�JXLGHOLQHV�WR�FRQGXFW�WKH�LQWHUYLHZV�DUH�LQFOXGHG�DV�DSSHQGL[HV�7ZR� PDLQ� FRQFOXVLRQV� FRXOG� EH� GHULYHG� IURP� RXU� VWXG\�� ,Q� ILUVW� SODFH�� WKHUH� LV� DQ�LPSRUWDQW�SURSRUWLRQ�RI�VWXGHQWV�WKDW�ILW�LQWR�WKH�FDWHJRU\�RI�ODWH�DGROHVFHQWV��,W�LV�DOVR�FRQFOXGHG�WKDW�EHLQJ�D�ODWH�DGROHVFHQW�DIIHFWV�WKH�DFDGHPLF�SHUIRUPDQFH�RI�WKH�VWXGHQWV�
.H\ZRUGV� XQLYHUVLW\��SRVW�PRGHUQLW\��DGROHVFHQW��WHDFKLQJ�DQG�OHDUQLQJ�
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,1752'8&7,21$W� RXU� XQLYHUVLWLHV� LW� LV� REVHUYHG� DQ� LQFUHPHQW� LQ� WKH� QXPEHU� RI� VWXGHQWV� H[SHULHQFLQJ�DFDGHPLF� SUREOHPV�RI�GLIIHUHQW�JUDYHQHVV��7KHVH� IDFWV� FDOOHG� WKH�DWWHQWLRQ�RI�PDQ\� UHVHDUFKHUV�OHDGLQJ�WKHP�WR�VWXG\�VHYHUDO�LVVXHV�DW�WKLV�OHYHO�RI�WKH�HGXFDWLRQ�V\VWHP��7KH�WHDFKLQJ�± OHDUQLQJ�SURFHVV�� DW� OHDVW� LQ� WKH� ILHOG� RI� ([SHULPHQWDO� 6FLHQFHV�� FDQ� EH�PRGLILHG� E\� D� ODUJH�QXPEHU�RI�YDULDEOHV�� 7KXV� WKHUH� DUH� PDQ\� SRVVLEOH� FDXVHV� IRU� WKH� REVHUYHG� LQFUHDVLQJ� OHYHO� RI� IDLOXUH��$PRQJ� WKRVH� FDXVHV� ZH� FRXOG� PHQWLRQ� HPRWLRQDO� SUREOHPV�� LQDGHTXDWH� PRWLYDWLRQ�� ODFN� RI�LQGHSHQGHQFH�� ZURQJ� YRFDWLRQDO� FKRLFH�� ORZ� WROHUDQFH� WR� IUXVWUDWLRQ�� DQG� H[FHVVLYH� VHOI�FRQILGHQFH�7KRVH�DXWKRUV� WKDW�FRQVLGHU� WKH� OHDUQLQJ�SURFHVV� DV� VRPHWKLQJ�PRUH� FRPSOLFDWHG WKDQ�D�VLPSOH� DVVRFLDWLRQ� EHWZHHQ� VWLPXOXV� DQG� UHVSRQVH� �WUDLQLQJ��� UHFRJQL]H� WKH� LPSRUWDQFH� RI� WKH�ELRORJLF� VXEVWUDWH� WR� DFKLHYH� D� FRPSOHWH� GHYHORSPHQW� RI� D� SHUVRQ�� 7KH\� DOVR� UHFRJQL]H� WKH�LQIOXHQFH�H[HUWHG�E\�FXOWXUDO�DQG�VRFLDO�HQYLURQPHQWV�$FFRUGLQJ WR�5LYLqUH��9\JRWVNL�HPSKDVL]HV� WKH�LPSRUWDQFH�RI� WKH�VRFLDO�HQYLURQPHQW� LQ�WKH� GHYHORSPHQW� RI� LQWHOOHFWXDO� DELOLWLHV� >�@�� %UXQHU� >�@� UHFRJQL]HV� WKH� HIIHFW� RI� WKH� VRFLDO�HQYLURQPHQW� WRR� DQG� KH� DQDO\]HV� ILYH� VWURQJ� KXPDQL]LQJ� IRUFHV�� WRRO� FRQVWUXFWLRQ�� ODQJXDJH��VRFLDO� RUJDQL]DWLRQ�� KXPDQ¶V� ORQJ� LQIDQF\� PDQDJHPHQW�� DQG� WKH� QHHG� WR� H[SODLQ�� 7KHVH� LWHPV�FDQQRW�EH�FRQVLGHUHG�LVRODWHG�VLQFH�WKH\�DUH�FORVHO\� LQWHUUHODWHG�DQG�FRXOG�DOVR�EH�FRQQHFWHG�WR�WKH�GHYHORSPHQW�RI�LQWHOOLJHQFH�RU�PXOWLSOH�LQWHOOLJHQFHV�>�@�7KH�HGXFDWLRQ�FRXOG�EH�GHILQHG�DV�WKH�SRVVLELOLW\��RU�ULJKW��RI�HYHU\�FLWL]HQ�WR�DFFHVV�WKH�LQWHOOHFWXDO�FDSLWDO�RI�KXPDQLW\��%HFDXVH�RI� FKDQJHV� LQ� VRFLDO��SROLWLFDO�� HFRQRPLF��DQG�FXOWXUDO�HQYLURQPHQWV�� WKH� DGROHVFHQFH� WHQGV� WR� EH� H[WHQGHG� EH\RQG� WKH� DJH� FRQVLGHUHG� QRUPDO� IRU�SUHYLRXV� JHQHUDWLRQV�� 7KH� ILUVW� FRQVHTXHQFH� RI� WKH� DGROHVFHQFH� SHUSHWXDWLRQ� LV� WKDW� WKH�LQGLYLGXDO
V� SHULRG� RI� HFRQRPLFDO� GHSHQGHQF\� DV� ZHOO� DV� KLV� SURIHVVLRQDO� HGXFDWLRQ� DUH� DOVR�SURORQJHG�� 7KHVH� FKDUDFWHULVWLFV� RI� WKH� QHZ� JHQHUDWLRQV� RI� VWXGHQWV� PXVW� EH� NQRZQ� E\� WKH�HGXFDWRUV�WR�EHWWHU�DFFRPSOLVK�WKHLU�PLVVLRQ�,W�LV�PRUH�RU� OHVV�DFFHSWHG�WKDW�GXULQJ�WKH�DGROHVFHQFH�WKH�LQGLYLGXDO�LV�LQ�FULVLV��)URP�D�SRVLWLYH�SRLQW�RI�YLHZ��DOO�FULVHV�SURPRWH�FKDQJH�WKXV�LPSURYLQJ�WKH�SHUVRQ��:LWKRXW�FULVLV��WKHUH�ZRXOG�QRW�EH�WKH�QHFHVVDU\�LPSXOVH�WR�SURPRWH�LPSURYHPHQW�&RJQLWLYH��DIIHFWLYH��DQG�VRFLDO�IDFWRUV�H[HUWLQJ�D�FHUWDLQ�LQIOXHQFH�LQ�WKH�OHDUQLQJ�SURFHVV�KDYH�EHHQ�DQDO\]HG� >�@��$XVXEHO�HW�DO�DOVR�DGGHG� WKDW� WKRVH�IDFWRUV�VKRXOG�EH�FRQQHFWHG�WR� WKH�
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WKHRU\�DQG�PHWKRGV�HPSOR\HG�LQ� WKH� WHDFKLQJ�SURFHVV��7KH�DXWKRUV�DOVR�FRQVLGHUHG�DOO� OHDUQLQJ�GRQH�DV�D�UHFHSWLYH�DFWLRQ��DV�UHSHWLWLRQ��DQG�DOO�OHDUQLQJ�DFKLHYHG�E\�GLVFRYHU\�DV�VLJQLILFDQW�$FFRUGLQJ� WR�6ROp� >�@� LW� LV� QRW� SUHFLVHO\� NQRZQ�KRZ� WKH� DIIHFWLYH�DQG�FRJQLWLYH� IDFWRUV�LQWHUDFW��1HLWKHU� LV� LW�NQRZQ�KRZ�WR� WDPSHU�ZLWK� WKLV� UHODWLRQVKLS� WR�EHQHILW� WKH�JOREDO� OHDUQLQJ�SURFHVV��*ROHPDQ� >�@�SRLQWHG�RXW� WKDW� WKH�VFKRROV�DQG�RXU�FXOWXUH�DUH�IRFXVHG�RQ� WKH�DFDGHPLF�DELOLWLHV�LJQRULQJ�WKH�HPRWLRQDO�LQWHOOLJHQFH�,Q� FRQQHFWLRQ� WR� JURXS� DQG� VRFLDO� IDFWRUV� LQ� WKH� OHDUQLQJ� SURFHVV�� $XVXEHO� HW� DO� >�@�LQGLFDWHG� WKDW�RXU�DGROHVFHQWV�KDYH� WKH� VDPH�QHHGV� IRU� VWDWXV�DQG�VRFLDO� LQGHSHQGHQFH� WKDQ� WKH�DGROHVFHQWV� RI� PRUH� SULPLWLYH� RU� WUDGLWLRQDO� VRFLHWLHV�� 1HYHUWKHOHVV�� WKH� FRPSOH[LW\� RI� RXU�WHFKQRORJLFDO�VRFLHW\�QHHGV�D�ODUJHU�SHULRG�WR�HGXFDWH�WKH�SHRSOH�ZKR��LQ�WKH�PHDQWLPH��FRQWLQXH�WR� GHSHQG� RQ� WKHLU� SDUHQWV� DQG� GHOD\� PDUULDJH� XQWLO� PDQ\� \HDUV� DIWHU� KDYLQJ� UHDFKHG� VH[XDO�PDWXULW\��8QGHU�WKHVH�FLUFXPVWDQFHV��WKH�DGROHVFHQW�FDQQRW�H[SHULHQFH�UHDO�LQGHSHQGHQFH��DW�OHDVW�LQ�WKH�DGXOW�PHDQLQJ�RI�WKH�WHUP�$FFRUGLQJ�WR�5RGUtJXH]�0RQHR�>�@��WKH�FRQFHSWXDO�FKDQJH�PRGHOV�RQO\�WDNH�LQWR�DFFRXQW�ORJLFDO�DQG� UDWLRQDO�IDFWRUV��DQG�DUH�NQRZQ�DV��FROG��PRGHOV��2Q� WKH�RWKHU�KDQG��ZH�FDQ� IRXQG��KRW��PRGHOV� WKDW�DVVLJQ�D� FHUWDLQ� LPSRUWDQFH� WR� WKHVH� IDFWRUV�EXW� DGG� DIIHFWLYH� DQG�YRFDWLRQDO�RQHV� ,Q� RXU� VRFLHW\�� DQRWKHU� IDFWRU� EHVLGHV� D� SURORQJHG� LQVWUXFWLRQDO� SHULRG� OHDGLQJ� WR� DQ�H[WHQGHG� DGROHVFHQFH� LV� WKH� ODFN� RI� MRE� RSSRUWXQLWLHV� �VHH� DV� H[DPSOH� >�@���0DVV� PHGLD� DOVR�H[HUWV�LWV�LQIOXHQFH�E\�JORULI\LQJ�WKH�DGROHVFHQFH��7KH\�DOVR�SURPRWH�WKH�LGHD�WKDW�LW�LV�D�SHULRG�WKDW�PXVW�EH�PDLQWDLQHG�DV�ORQJ�DV�LW�LV�SRVVLEOH�,Q� WKLV� FRQWH[W� D� VHULHV�RI�TXHVWLRQV�DULVH��)UHVKPDQ VWXGHQWV� DUH� FDSDEOH�RI�SHUIRUPLQJ�WKH�FKDQJHV�VXJJHVWHG�E\��FROG��PRGHOV"�$UH� WKHVH�VWXGHQWV� DXWRQRPRXV� LQ� WKHLU�RZQ�OHDUQLQJ�SURFHVV"�6KRXOG�WKH�SURIHVVRUV�QHHG�WR�WDNH�LQWR�DFFRXQW�WKH��KRW��PRGHOV"&RORPER�GH�&XGPDQL�>�@�FRQVLGHUV�WKH�PRGHO�LQ�ZKLFK� WKH�FKDQJH�LV�D�FRPSOH[�SURFHVV�RI�PXWXDO�UHDGMXVWPHQWV�WKDW�QRW�QHFHVVDULO\�DUH�VLPXOWDQHRXV�3R]R�HW�DO�>��@�UHYLHZHG�D�VHULHV�RI�SDSHUV�LQ�ZKLFK�WKH�DXWKRUV�DQDO\]HG�WKH�UHODWLRQVKLS�EHWZHHQ�FHUWDLQ�YDULDEOHV�DQG�WKH�VWXGHQWV¶�SHUIRUPDQFH�LQ�FKHPLVWU\� 7KRVH�DXWKRUV�JURXSHG�WKH�VWXGLHG� YDULDEOHV� LQWR� WZR� FDWHJRULHV�� L�H�� YDULDEOHV� FHQWHUHG� LQ� WKH� LQGLYLGXDO� DQG� LQVWUXFWLRQDO�YDULDEOHV��,Q�WKH�ILUVW�JURXS��WKH\�SODFH�IRUPDO�WKLQNLQJ��,4��VSDWLDO�UHDVRQLQJ��VH[��DQG�SUHYLRXV�NQRZOHGJH��7KH�VHFRQG�JURXS�LQYROYH�YDULDEOHV�VXFK�DV�WHDFKLQJ�VW\OHV�DQG�WKHLU�UHODWLRQVKLS�WR�
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VWXGHQWV¶� SHUIRUPDQFH�� LQVWUXFWLRQ� RI� IRUPDO� WKLQNLQJ� DQG� WKH� DQDO\VLV� RI� WH[WV� FRPPRQO\�HPSOR\HG�LQ�FKHPLVWU\�,W�LV�HYLGHQW�WKDW��QR�PDWWHU�ZKLFK�PRGHO�LV�SUHIHUUHG��WKH�SUREOHP�LV�YHU\�FRPSOH[�DQG�LW�LV�QHFHVVDU\�WR�VWXG\�D�VLQJXODU�VHW�RI�SKHQRPHQD��7KLV�ZRUN�KDV�EHHQ�LQVSLUHG�E\�WKH�QHFHVVLW\�WR�ILQG� WKH� DQVZHUV� WR� VHYHUDO� TXHVWLRQV�� 7R� DFFRPSOLVK� RXU� WDVN� WZR� K\SRWKHVHV� KDYH� EHHQ�SURSRVHG�¾ 7KH�H[WHQVLRQ�RI�WKH�DGROHVFHQFH�SHULRG�PHDQV�DQ�LQFUHDVH�RI�WKH�SURSRUWLRQ�RI�DGROHVFHQWV�LQ�FROOHJH�FODVVURRPV�¾ 7KLV�H[WHQVLRQ�H[HUWV�DQ�XQNQRZQ�HIIHFW�RQ�WKH�OHDUQLQJ�SHUIRUPDQFH�RI�DGROHVFHQW�VWXGHQWV�WKDW�PXVW�EH�VWXGLHG�
7R� YDOLGDWH� WKHVH� K\SRWKHVHV� DQ� HPSLULFDO� VWXG\� KDV� EHHQ� FRQGXFWHG� ZLWK� WKH� IROORZLQJ�REMHFWLYHV�¾ 7R�HVWLPDWH�WKH�SURSRUWLRQ�RI�VWXGHQWV�WKDW�FRXOG�EH�FRQVLGHUHG�DV�ODWH�DGROHVFHQWV�¾ 7R�ORRN�IRU�DQG�WR�HVWDEOLVK�UHODWLRQVKLSV�RU�DVVRFLDWLRQV�EHWZHHQ�WKH�GHJUHH�RI�DGROHVFHQFH�ODWHQHVV�DQG�WKH�DFDGHPLF�SHUIRUPDQFH�RI�WKHVH�VWXGHQWV�
7KH�VWXG\�KDV�EHHQ�GRQH�ZLWK�VWXGHQWV�HQUROOHG�LQ�WKH�,QRUJDQLF�&KHPLVWU\�FRXUVH�FRUUHVSRQGLQJ�WR�WKH�VHFRQG�VHPHVWHU�RI�ILUVW�\HDU��6LQFH�WKLV�VWXG\�KDV�EHHQ�SHUIRUPHG�LQ�D�JLYHQ�FRQWH[W��ZH�FDQQRW� ULVN� JHQHUDO� H[WUDSRODWLRQV�� :H� KRSH� WKDW� WKH� LGHQWLILFDWLRQ� RI� WKH� SUHVHQFH� RI� WKHVH�VWXGHQWV�ZLOO�KHOS�WR�LPSURYH�RXU�WHDFKLQJ�PHWKRGV��WR�JHQHUDWH�NQRZOHGJH�WKDW�ZLOO�KHOS�LQ�WKH�GHYHORSPHQW�RI�QHZ�WHDFKLQJ�VWUDWHJLHV��DQG�WR�SURYLGH�LQIRUPDWLRQ�RI�WKH�SURFHVVHV�WDNLQJ�SODFH�GXULQJ�WKH�WUDQVLWLRQ�EHWZHHQ�WKH�VHFRQGDU\�VFKRRO�DQG�WKH�XQLYHUVLW\�

7+(25(7,&$/�%$6(6�$GROHVFHUH�� LV� D� /DWLQ� ZRUG�� ZKLFK�PHDQW� IRU� WKH� 5RPDQV�� WR� JURZ� RU� WR� EHFRPH� DQ�DGXOW�� 7KHUH� DUH� WZR� FODVVLFDO� WKHRULHV� �SV\FKRDQDO\WLF� DQG� VRFLRORJLFDO�� WKDW� GHVFULEH� WKLV�WUDQVLWLRQ�SURFHVV��$FFRUGLQJ�WR�&ROHPDQ�>��@��WKH�ILUVW�WKHRU\�LV�IRFXVHG�RQ�LQWHUQDO�IDFWRUV�DQG�FRQVLGHUV�WKH�DGROHVFHQFH�DV�D�SHULRG�LQ�ZKLFK�WKH�SHUVRQ�KDV�D�YXOQHUDEOH�SHUVRQDOLW\��WKHUH�LV�D�VWURQJ�WHQGHQF\� WRZDUGV�PLVFRQGXFW�ZLWK�UHVSHFW�WR�DFFHSWHG�VWDQGDUGV��DQG�DVVLJQV�LPSRUWDQFH�WR� WKH� SURFHVV� RI� DEDQGRQLQJ� WKH� SDUHQWDO� KRPH�� 2Q� WKH� RWKHU� KDQG�� WKH� VRFLRORJLFDO� WKHRU\�

Chemical Education International, Vol. 4, No. 1, AN-4 

page 4 of 23



�

FHQWHUV� LWV� DWWHQWLRQ� RQ� WKH� H[WHUQDO� IDFWRUV� JLYLQJ� UHOHYDQFH� WR� FRQFHSWV� OLNH� VRFLDOL]DWLRQ� DQG�VRFLDO�UROH�)RU� WKH�3DQ�$PHULFDQ�+HDOWK�2UJDQL]DWLRQ�DGROHVFHQFH�LV�D�SHULRG�EHWZHHQ�DJHV����DQG����� 7KH� EHJLQQLQJ� RI� WKH� DGROHVFHQFH� LV� LGHQWLILHG� ZLWK� WKH� FKDQJHV� WDNLQJ� SODFH� GXULQJ� WKH�SXEHUW\� DQG� LWV� HQGLQJ� LV� YDULDEOH� GHSHQGLQJ� RQ� HWKQLF�� FXOWXUDO�� DQG� UHOLJLRXV� IDFWRUV�� 6RFLDO�SRVLWLRQ��FRXQWU\��WLPH��DQG�SODFH�DUH�DOVR�YDULDEOHV�WKDW�PXVW�EH�WDNHQ�LQWR�DFFRXQW�,Q�SULPLWLYH�VRFLHWLHV��WKH�DGROHVFHQFH�LV�D�PRPHQW�UHSUHVHQWHG�E\�WKH�SDVVDJH�IURP�RQH�VWDJH� RI� OLIH� WR� DQRWKHU�� ,Q� WKH� QHZ� VWDJH�� WKH� SHUVRQ� EHFRPHV� VH[XDOO\� DFWLYH� DQG� DFTXLUHV�UHVSRQVLELOLWLHV� ZLWKLQ� WKH� JURXS�� ,Q� PRGHUQ� RFFLGHQWDO� VRFLHW\�� D� ULWH� QR� ORQJHU� GHILQHV� WKH�DGROHVFHQFH��,Q�XUEDQ�VRFLHW\��WKH�DGROHVFHQFH�LV�D�SURFHVV�WKDW�ODVW�IRU�D�PRUH�RU�OHVV�ORQJ�SHULRG�DQG�SUHVHQWV�FKDUDFWHULVWLF�SUREOHPV�QRW�VKDUHG�ZLWK�RWKHU�VWDJHV�RI�RXU�OLYHV��2WKHU�FRPSRQHQWV�RI� WKH� VRFLHW\�� ORZHU� FODVV� DQG� FRXQWU\VLGH� \RXWK�� DUH� RXW� RI� WKLV� SURFHVV� DQG� WKH� WUDQVLWLRQ� WR�DGXOWKRRG� LV� DEUXSW�� TXLFN�� DQG� VRPHWLPHV� YLROHQW� GXH� WR� VHYHUDO� UHDVRQV�� H�J�� HDUO\�SDWHUQLW\�PDWHUQLW\�DOPRVW�VLPXOWDQHRXV�WR�WKH EHJLQQLQJ�RI�DFWLYH�VH[XDOLW\��RU�WKH�QHFHVVLW\�RI�ILQGLQJ� D� MRE�� 7KH� DGROHVFHQW� HYROYHV� IURP� D� GHSHQGHQW� SHUVRQ� WR� DQ� LQGHSHQGHQW� RQH� ZKRVH�LGHQWLW\�HQDEOHV�KLP�WR�LQWHUDFW�ZLWK�RWKHU�SHRSOH�$FFRUGLQJ� WR�&DUUHWHUR� >��@� WKH� H[FHVVLYH� LPSRUWDQFH� DVVLJQHG LQ�3LDJHW
V� WKHRU\� WR� WKH�IRXU� VWDJHV�RI� WKH�GHYHORSPHQW��KDV�KLGGHQ�RWKHU� LPSRUWDQW� DVSHFWV� RI�KLV�ZRUN��0RUHRYHU�� WKH�PRVW�QHJDWLYH�FRQVHTXHQFH�KDV�EHHQ�WR�FRQVLGHU�WKDW�WKH�OHDUQLQJ�SURFHVV�FRXOG�EDUHO\�PRGLI\�WKH�RXWFRPH� LQ� WKH� VHTXHQFH� RI� WKH� FRJQLWLYH� GHYHORSPHQW�� &RQVLGHULQJ� WKH� HGXFDWLRQDO�FRQVHTXHQFHV� RI� WKH� HPSKDVLV� RQ� VWDJHV�� LW� LV� SRVVLEOH� WR� DIILUP� WKDW� WKH� SURIHVVRU� LV� D� PHUH�VSHFWDWRU�RI� WKH�GHYHORSPHQW��DQG�KH� LV�VRPHERG\� WKDW�KHOSV�WKH�VWXGHQW� LQ� WKH�SURFHVV�RI�VHOI�GLVFRYHU\�RI�FRQFHSWV�7KH�VWDJH�RI�IRUPDO�RSHUDWLRQV�GHVFULEHG�E\�3LDJHW�DQG�,QKHOGHU�>��@�SURYLGHV�WKH�VWXGHQW�ZLWK� D� VHULHV� RI� FDSDELOLWLHV� WKDW� DUH� QHFHVVDU\� WR� PDNH� DQG� FRPSUHKHQG� WKH� VFLHQFH�� ,W� LV�LPSRUWDQW� WR� NHHS� LQ� PLQG� WKDW� WKH� WHDFKLQJ� SURFHVV� DLPV� WR� SURYLGH� WKH� LQGLYLGXDO� ZLWK� QHZ�NQRZOHGJH�DQG�WR�PRGLI\�WKH�RQH�DOUHDG\�DFTXLUHG��,Q�RWKHU�ZRUGV��NQRZOHGJH�LV�QHLWKHU�D�FRS\�RI� WKH�UHDOLW\�QRU� WKH�UHVWULFWLRQV�LPSRVHG�E\�WKH�LQGLYLGXDO
V�PLQG�FRPSOHWHO\�GHWHUPLQHV�LW�� ,Q�IDFW��NQRZOHGJH�LV�WKH�SURGXFW�RI�WKH�LQWHUDFWLRQ�EHWZHHQ�ERWK�IDFWRUV��7KHUHIRUH��WKH�LQGLYLGXDO�FRQVWUXFWV�KLV�NQRZOHGJH�ZKLOH�KH�LQWHUDFWV�ZLWK�UHDOLW\�3R]R�HW�DO�>��@�FRQFOXGHG�WKDW�IRUPDO�WKLQNLQJ�LV�QHFHVVDU\�WR�FRPSUHKHQG�DQG�WR�HPSOR\�FKHPLVWU\� FRQFHSWV�� 1HYHUWKHOHVV�� LW� LV� QRW� HQRXJK� VLQFH� LW� KDV� EHHQ� GHPRQVWUDWHG� WKDW� IRUPDO�
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WKLQNLQJ� FRQVWLWXWHV� D� VHULHV�RI� VNLOOV� VHSDUDWHO\� DFTXLUHG� DQG�GHSHQGHQW� RQ� WKH� FRQWHQWV� RI� WKH�WDVN��0RUHRYHU��LW�KDV�EHHQ�TXHVWLRQHG�WKH�YHU\�H[LVWHQFH�RI�D�IRUPDO�WKLQNLQJ�VWDJH�VLQFH�D�ODUJH�SURSRUWLRQ�RI�LQGLYLGXDOV�FRXOG�QRW�EH�DEOH�WR�DGHTXDWHO\�VROYH�IRUPDO�WDVNV��7KLV�IDFW�KDV�EHHQ�TXHVWLRQHG� >��@� EHFDXVH� IRUPDO� WKLQNLQJ� FRXOG� EH� DOWHUHG� E\� YDULDEOHV� SURSHU� RI� WKH� WDVN� �H�J��QDWXUH�RI�LQVWUXFWLRQV��ZD\�LQ�ZKLFK�WKH�WDVN�LV�SUHVHQWHG��DQG�FRQWHQWV�RI�WKH�WDVN��DQG�YDULDEOHV�RULJLQDWHG�LQ�WKH�LQGLYLGXDO�WKDW�FDUULHV�RXW� WKH�WDVN��H�J��GHYHORSPHQW�VWDJH��VH[��DQG�FRJQLWLYH�VW\OH�� 7KH�IRUPDO�VWDJH�LV�DOVR�WKH�PRPHQW�LQ�ZKLFK�WKH�LQVHUWLRQ�LQ�WKH�DGXOW�ZRUOG�WDNHV�SODFH��)RU�PDQ\�SHRSOH��WKLV�LV�WKH�PRPHQW�WR�VWDUW ZRUNLQJ��DQG�WR�KDYH�WR�FRQIURQW�ZLWK�VRFLDO�OLIH�LQ�DOO�LWV�PDJQLWXGH��ERWK�SURFHVVHV�QRUPDOO\�DUH�DFFRPSDQLHG�E\�FRQIOLFWV�DQG�FULVLV��2Q�WKH�RWKHU�KDQG��'HOYDO�>��@�IRXQG� WKDW�PDQ\�DGXOWV�DV�ZHOO�DV�DGROHVFHQWV�GR�QRW�HPSOR\�IRUPDO�WKLQNLQJ�ZKHQ� LW� VKRXOG� EH� DSSURSULDWH�� 7KXV�� KH� TXHVWLRQHG� WKH� IDFW� WKDW� DOO� DGXOW� LQGLYLGXDOV� KDYH�DFKLHYHG�WKH�IRUPDO�WKLQNLQJ�VWDJH�DQG�DVNHG�ZKHWKHU�LW�LV�DFKLHYHG�LQ�DOO�FXOWXUHV��7KLV�SUREOHP�UHPDLQV�XQVROYHG�$QRWKHU�YLVLRQ�LV�JLYHQ�E\�&ROHPDQ�>��@�WKDW�FRQVLGHUV�WKH DGROHVFHQFH�DV�WKH�VWDJH�LQ�WKH�YLWDO� F\FOH� WKDW� EHJLQV� LQ� WKH� SXEHUW\� DQG� LV� H[WHQGHG� XS� WR� WKH�PRPHQW� ZKHQ� WKH� LQGLYLGXDO�UHDFKHV� PDWXULW\�� +H� SUHIHUV� WR� FRQVLGHU� WKH� DGROHVFHQFH� DV� D� WUDQVLWLRQ� SURFHVV� DQG� QRW� DV�VRPHWKLQJ� VWDWLF�� 7KH� WUDQVLWLRQ�� DFFRUGLQJ� WR� &ROHPDQ�� LV� WKH� SURGXFW� RI� LQWHUQDO� SUHVVXUHV��SK\VLFDO�� LQWHOOHFWXDO�� DQG� HPRWLRQDO� FKDQJHV�� DQG� H[WHUQDO� SUHVVXUHV� �UHODWLRQ� ZLWK� SDUHQWV��IULHQGV��VFKRRO��DQG�VRFLHW\� LQ�D�PRUH�DPSOH�VHQVH���&ROHPDQ�DOVR�SRLQWV�RXW�WKDW� WR�XQGHUVWDQG�WKH�DGROHVFHQFH�LW�LV�QHHGHG�D�WKHRU\�RI�WKH�QRUPDO��EHWWHU�WKDQ�RQH�RI�WKH�DEQRUPDO��2ELROV�>�@�SUHVHUYHV� WKH� LGHD� WKDW� WKH� DGROHVFHQFH� LV� D� VWDJH� RI� OLIH� EHWZHHQ� SXEHUW\� DQG� WKH�PRPHQW� RI�DVVXPSWLRQ�RI�IXOO�UHVSRQVLELOLWLHV�DQG�SV\FKLF�PDWXULW\��,Q�WKLV�HQYLURQPHQW \RXQJ�SHRSOH�QHHG�PRUH�WLPH�WR�JHW�SUHSDUHG�IRU�D�MRE�WKXV�WKH\�LQFUHDVH�WKH�QXPEHU�RI�\HDUV�OLYLQJ�LQ�WKH�SDUHQWDO�KRPH�ZLWKRXW�DQ\�UHVSRQVLELOLW\��XVLQJ�WKH�SULYLOHJHV�RI�LQIDQF\��DQG�VLPXOWDQHRXVO\�HQMR\LQJ�RI�WKH� IUHHGRP� JHQHUDOO\� DVVRFLDWHG� ZLWK� DGXOWKRRG�� ,Q� RWKHU� ZRUGV�� WKH� DGROHVFHQW� DFKLHYH� DQ�DOPRVW�LGHDO�VLWXDWLRQ��6DUOR�>��@�DJUHHV�ZLWK�2ELROV�DQG�JRHV�IXUWKHU�E\�VD\LQJ�WKDW�WRGD\�\RXWK�LV�PRUH�SUHVWLJLRXV�WKDQ�HYHU�,W�LV�SRVVLEOH�WR�DIILUP�WKDW�DGROHVFHQFH�LV�QRW�D�XQLYHUVDO�SKHQRPHQRQ�EXW�D FXOWXUDO�RQH��7KXV��LWV�LQWHUSUHWDWLRQ�RU�GHILQLWLRQ�PXVW�EH�GRQH�ZLWKLQ�WKH�IUDPHZRUN�RI�FXOWXUH�DQG�UHOLJLRQ��DQG�ZLWKLQ� WKHP�� LW� LV� QHFHVVDU\� WR� WDNH� LQWR� DFFRXQW� WKH� VRFLDO� OHYHO�� WLPH�� DQG�SODFH�� LQ�RWKHU�
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ZRUGV�� WKH�VRFLDO�HQYLURQPHQW�RI� WKH�LQGLYLGXDO��7KLV� LV� WKH�PDLQ� UHDVRQ�ZK\� LW� LV�QHFHVVDU\� WR�LQWHUSUHW�GLIIHUHQW�DXWKRUV�FRQVLGHULQJ�WKH�FRQWH[W�LQ�ZKLFK�WKH\�ZRUNHG�
352),/(�2)�$'2/(6&(176(YHQ�WKRXJK�WKH�GLIIHUHQFHV�WKDW�FDQ�EH�LGHQWLILHG�DPRQJ�WKH�DGROHVFHQWV��WKHUH�LV�D�PRGHO�WKDW�FRXOG�EH�FRQVLGHUHG�DV�DQ�DYHUDJH�GHVFULSWRU�RI�DGROHVFHQWV��$FFRUGLQJ�WR�ZKDW�KDV�EHHQ�VDLG�DERYH��WKLV�PRGHO�PXVW�EH�LQWHUSUHWHG�FRQVLGHULQJ�WKH�HQYLURQPHQW�DQG�WKH�PRPHQW�LQ�ZKLFK�LW�LV�GHYHORSHG�7KH� PRGHUQ� DGROHVFHQW� FDQ� EH� GHVFULEHG� DV� DQ� LQGLYLGXDO� OLYLQJ� LQ FRQWLQXRXV� FULVLV��HPRWLRQDOO\�LQVHFXUH��LQWURYHUWHG��D�SHUVRQ�VHHNLQJ�IRU�KLV�LGHQWLW\��URPDQWLF�LGHDOLVW��LQWHUHVWHG�LQ�WKH� FRQVWUXFWLRQ� RI� XWRSLDV�� DQG� D� UHEHO� DV� IDU� DV� WKH� VRFLHW\� DOORZHG� WKHP��7KHVH� DGROHVFHQWV�ZHUH� LQ� FRQVWDQW� FRQIURQWDWLRQ� ZLWK� WKHLU� SDUHQWV� HQODUJLQJ� WKH� VR�FDOOHG� JHQHUDWLRQDO� JDS�� ,Q�FRQVHTXHQFH��WKH�DGROHVFHQFH�ZDV�D�SHULRG�RI�ODUJH�FKDQJHV�DQG�ORRVHV�7KH� SRVW�PRGHUQ� DJH� LV� FRQQHFWHG� WR� D� QHZ� VWDJH� RI� WKH� FDSLWDOLVP� EDVHG� RQ� WKH�PHUFDQWLOLVW�YLHZ�RI�WLPH��FXOWXUH��DQG�OLIH�H[SHULHQFH��$FFRUGLQJ�WR�3pUH]�*yPH]�>��@��WKH�SRVW�PRGHUQ� VRFLHW\� LV� FKDUDFWHUL]HG� E\� D� SROLWLFDO� FRQILJXUDWLRQ� NQRZQ� DV� IRUPDO� GHPRFUDF\�� IUHH�PDUNHW�� DQG� RPQLSUHVHQFH� RI� PDVV� PHGLD�� 7KHVH� FKDUDFWHULVWLFV� GHWHUPLQH� WKH� IUDPHZRUN� IRU�VRFLDO�LQWHUDFWLRQ�RI�WKH�QHZ�JHQHUDWLRQV��$FFRUGLQJ�WR�5LINLQ�>��@��WKH�QHZ�KXPDQ�DUFKHW\SH�LV�PRUH� LQWHUHVWHG� LQ�KDYLQJ� H[FLWLQJ�H[SHULHQFHV� WKDQ� LQ�DFFXPXODWLQJ�PDWHULDO� JRRGV��*LYHQ� WKH�GHYHORSPHQW� RI� LQWHUQHW�� PHQ� DQG� ZRPHQ� DUH� FDSDEOH� RI� SHUIRUPLQJ� PXOWLSOH� LQWHUDFWLRQV� LQ�SDUDOOHO�ZRUOGV��DQG� WR�SHUIRUP�D�TXLFN�SHUVRQDOLW\� FKDQJH�WR�VHOI�DGHTXDWH� WR�D�QHZ�UHDOLW\�� ,Q�WKLV�FRQWH[W��HYHU\WKLQJ�LV�PRUH�LQIRUPDO��WKHUH�LV�QR�LQWHUHVW�IRU�WUDGLWLRQV�DQG�KHULWDJH��DQG�ZKDW�FRXQWV�LV�DPXVHPHQW�LQ�RSSRVLWLRQ�WR�ZKDW�ZDV�FRQVLGHUHG�D�SDUDGLJP�LQ�PRGHUQ�WLPHV�,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�GHVFULSWLRQV�RI�WKH�PRGHUQ�DGROHVFHQW�ZHUH�FRQVWUXFWHG�E\�WKHLU�REVHUYHUV��,Q�WKH�FDVH�RI�SRVW�PRGHUQ�DGROHVFHQWV��WKH\�WKHPVHOYHV�FRQWULEXWH�WR�JHQHUDWH�D�GHVFULSWLRQ�RI�DGROHVFHQFH�ZLWK�D�ODUJH�LQIOXHQFH�RI�PDVV�PHGLD��,Q�WKLV�FRQWH[W��LW�LV�SRVVLEOH�WR�DFFHSW�WKDW�WKHUH�LV�D�FKDQJH�LQ�WKH�ZD\�RI�EHLQJ�DQ�DGROHVFHQW�2ELROV� >�@�SRLQWV�RXW� WKDW�SRVW�PRGHUQ� DGROHVFHQWV�GR�QRW� IHHO� WKH�QHFHVVLW\� WR�FRQIURQW�ZLWK� WKHLU�SDUHQWV��7KH�DGROHVFHQWV�FRQVLGHU�WKHPVHOYHV�DV�EHLQJ� OLNH�WKHLU�SDUHQWV�DQG�KDYH�QR�SUREOHPV�WR�OLYH�WRJHWKHU�LQ�UHDVRQDEOH�WHUPV��:LWK�UHVSHFW�WR�WKH�HGXFDWLRQ�WKDW�WKH�DGROHVFHQWV�KDYH�UHFHLYHG�� WKH\�H[SUHVV�WKHLU�DJUHHPHQW�DQG�WKDW�WKH\�ZRXOG�HPSOR\�WKH�VDPH�PHWKRGRORJ\�ZLWK�WKHLU�RZQ�FKLOGUHQ��$�VLPLODU�VQDSVKRW�KDV�EHHQ�REWDLQHG�LQ�$UJHQWLQD�E\�6FKXIHU�HW�DO�>��@��
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$OO� WKHVH� ILQGLQJV� SRLQW� WR� D� QHFHVVDU\� UHWKLQNLQJ� RI� WKH� FODVVLFDO� WKHRULHV� WR� LQWHUSUHW� WKH�DGROHVFHQFH�0RGHUQ�VRFLHW\�YDOXHG�DQ�LGHDO�RI�HJR�EDVHG�RQ�HQGOHVV�SURJUHVV�VXSSRUWHG�E\�KDUG�ZRUN��FRQVLGHUDWLRQ� IRU� WKH�RWKHUV��DQG� DELOLW\� WR�DFKLHYH�KLV�RZQ�JRDOV��&RQWUDVWLQJ�ZLWK� WKLV�YLVLRQ��SRVW�PRGHUQ� VRFLHW\� SURPRWHV�� HVSHFLDOO\� WKURXJK�PDVV�PHGLD�� WKH� YDOXHV� RI� WKH� LGHDO� HJR�� WR�DFKLHYH�JRDOV�ZLWKRXW�HIIRUW��QRW�WR SRVWSRQH�KLV�JRDOV��DQG�WR�EH�FRPSHWLWLYH��7KLV�PHDQV�WKDW�WKH�YDOXHV�RI�LQIDQF\�DUH�SUHVHUYHG�GXULQJ�WKH�DGROHVFHQFH�7KH�SDUHQWV� RI�RXU� \RXWK� JURZQ� XS�GXULQJ� WKH� ��
V�DQG�GHYHORSHG�GLIIHUHQW� VFKHPHV� WR�FRQGXFW� WKHLU�SDUHQWKRRG��D� VFKHPH�GLIIHUHQW� WR� WKH�RQH�RI� WKHLU�RZQ�SDUHQWV��7KH�SRVW�PRGHUQ�SDUHQWV�WU\�WR�VWD\�\RXQJ�DV�ORQJ�DV�SRVVLEOH��QRZ�WKH\�GUHVV�OLNH�WKHLU�DGROHVFHQW�FKLOGUHQ��WKH\�UHQRXQFH� WR� HVWDEOLVK� ULJLG� UXOHV� WR� HGXFDWH� WKHLU� FKLOGUHQ�� LW� LV� QRW� XQXVXDO� WR� ILQG� WKDW�SDUHQWV�GHFODUH�WKHPVHOYHV�DV��IULHQGV��EHWWHU�WKDQ��SDUHQWV��RI�WKHLU�FKLOGUHQ��:LWK�DOO�WKHVH�FRQGLWLRQV��SDUHQWV�FRQWULEXWH� WR�IDGH� WKH�DGXOWKRRG�LPDJH�WKDW�VKRXOG�EH�FOHDUO\�GLIIHUHQWLDWHG�IURP�WKDW�RI�WKH�DGROHVFHQFH�,Q�VXPPDU\��DGXOWKRRG�ZDV�GHILQHG�LQ�PRGHUQ�VRFLHW\��E\�VRFLDO�UHFRJQLWLRQ��DFKLHYHPHQW�RI�VRFLDO�SRVLWLRQ��DQG�HFRQRPLFDO�LQGHSHQGHQFH��,Q�SRVW�PRGHUQ�VRFLHW\��WKH�GHILQLWLRQ�LV�IX]]\��WKHUH� DUH� FRQWLQXRXV� SUHVVXUHV� WR� PDLQWDLQ� ZKDW� KDV� EHHQ� DFKLHYHG�� DQG� WR� EH� HFRQRPLFDOO\�LQGHSHQGHQW�
(;3(5,0(17$/�$63(&76:LWKLQ�WKH�WKHRUHWLFDO�IUDPHZRUN�GHVFULEHG��WKH�DLP�RI�WKLV�ZRUN�LV�WR�GHWHFW�SKHQRPHQD�DVVRFLDWHG�WR�LPPDWXULW\��DQG�WKH�SHUVLVWHQFH�RI�DWWLWXGHV�SURSHU�RI�FKLOGLVKQHVV��7R�DFKLHYH�WKLV�JRDO�� ZH� H[SORUH� VRFLR�FXOWXUDO� DVSHFWV� OLNH� VH[XDOLW\�� DIIHFWLRQV�� LGHQWLILFDWLRQ� PRGHOV��UHODWLRQVKLS� ZLWK� SDUHQWV�� HWF�� 7KH� VXEMHFWV� RI� RXU� VWXG\� DUH� VWXGHQWV� IROORZLQJ� D� FRXUVH� RI�,QRUJDQLF�&KHPLVWU\�PDMRULQJ�LQ�%LRFKHPLVWU\�DQG�%LRWHFKQRORJ\�7KH� VWUDWHJ\� IROORZHG� WR� REWDLQ� WKH� QHFHVVDU\� GDWD� ZDV� EDVHG� RQ� WKUHH� LQIRUPDWLRQ�VRXUFHV��D�TXHVWLRQQDLUH��DQ�LQGLYLGXDO�REVHUYDWLRQ�IRUP��DQG�D�SHUVRQDO�LQWHUYLHZ�,Q�ZKDW�IROORZV��ZH�GHVFULEH�HDFK�GDWD�FROOHFWLRQ�LQVWUXPHQW�

���4XHVWLRQQDLUH7KLV�LQVWUXPHQW�ZDV�HODERUDWHG�IURP�VFUDWFK��:H�ORRNHG�IRU�DGYLFH�ZLWK�VSHFLDOLVWV�ZKR�DUH� LQ� IUHTXHQW� FRQWDFW� ZLWK� DGROHVFHQWV�� SURIHVVRUV�� SV\FKRORJLVWV�� SV\FKLDWULVWV�� GRFWRUV� LQ�
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PHGLFLQH��DQG�VWXGHQWV�PDMRULQJ�LQ�(GXFDWLRQ�6FLHQFHV��:H�KDYH�WDNHQ�LQWR�DFFRXQW�D�FRXSOH�RI�VWXGLHV�RQ�DGROHVFHQWV�SXEOLVKHG�E\�6FKXIHU�HW�DO�>��@�UHIHUUHG�WR�WKH�SRSXODWLRQ�RI�%XHQRV�$LUHV��DQG�WKH�RQH�SXEOLVKHG�E\�)DFLR�HW�DO�>��@�UHIHUUHG�WR�DGROHVFHQWV�RI�3DUDQi��(QWUH�5tRV�3URYLQFH��7KH� DQDO\VLV� RI� WKH� REWDLQHG� GDWD� DOORZHG� XV� WR� LGHQWLI\� WKH� UHOHYDQW� YDULDEOHV� DQG�� LQ�VRPH�FDVHV��WKH�UHODWLRQVKLS�EHWZHHQ�WKHP��,Q�WKLV�ZD\��ZH�FRXOG�JHQHUDWH�D�JOREDO�LPDJH�RI�WKH�PDLQ�FKDUDFWHULVWLFV�RI�RXU�DGROHVFHQWV��7KH�PRVW�UHOHYDQW�DVSHFWV�DQDO\]HG�LQ�RXU�VWXG\�LQFOXGH�VHOI�LPDJH��IDPLO\��VFKRRO��VRFLDO�LQWHUDFWLRQ��DQG�KHDOWK�7KH�TXHVWLRQQDLUH�VKRZHG�LQ�$SSHQGL[���LV�WKH�ILQDO�YHUVLRQ�RI�WKH�HPSOR\HG�LQVWUXPHQW��,Q�WKH�HODERUDWLRQ�RI�WKLV�LQVWUXPHQW�ZH�KDYH�WDNHQ�LQWR�DFFRXQW�WKH�VXJJHVWLRQV�PDGH�E\�&RKHQ�DQG�0DQLRQ�>��@��7KH�TXHVWLRQV�ZHUH�SODFHG�LQ�UDQGRP�RUGHU�WKXV�DOO�WKH�LQYHVWLJDWHG�DUHDV�ZHUH�GLVWULEXWHG�DORQJ�WKH�ZKROH�TXHVWLRQQDLUH�� ,WHPV���WR���FRYHU�SHUVRQDO�GDWD��LWHPV����WR���������DQG����DUH�UHODWHG�WR�WKH�VHOI�HVWHHP��LWHPV����WR�����DQG����LQTXLUH�RQ�IDPLO\�PDWWHUV��,WHPV����WR����FRYHU�WKH�HPRWLRQDO�DVSHFW��IULHQGVKLS�LV�FRYHUHG�ZLWK�LWHPV����WR�����LWHPV���WR����FRQFHUQ�VWXG\��DQG�ILQDOO\��LWHP����LQTXLUHV�RQ�WKH�HFRQRPLFDO�VLWXDWLRQ�RI�WKH�VWXGHQW�6HYHUDO� DVSHFWV�� FRQVLGHUHG�PRUH� LPSRUWDQW�� ZHUH� UHSHDWHG� XVLQJ� GLIIHUHQW� GHVFULSWLRQV��7KH�TXHVWLRQQDLUH�FRQWDLQHG����LWHPV�PRVWO\�PXOWLSOH�FKRLFH�TXHVWLRQV�7R� FRGH� WKH� UHVXOWV� ZH� KDYH� DVVLJQHG� �$�� WR� DQ\� DQVZHU� VKRZLQJ� D� ODUJH� GHJUHH� RI�PDWXULW\� DQG� �D�� WR� DQ� DQVZHU� H[KLELWLQJ� D� GHJUHH� RI� LPPDWXULW\�� ,I� WKH� DQVZHU� FRXOG� QRW� EH�FOHDUO\� DVVLJQHG� WR�DQ\� FODVV��ZH�PDUNHG� LW�DV��D$���7KH� UHVXOW�ZDV� H[SUHVVHG�DV�SHUFHQWDJH�RI��$��DQG��D��DQVZHUV�JLYLQJ�DQ�LGHD�RI�WKH�SURILOH�RI�WKH�SHUVRQ��:H�DOVR�DQDO\]HG�RXU�UHVXOWV�WR�ILQG�RXW�LI�D�ODUJHU�SURSRUWLRQ�RI��$��DQVZHUV�FRUUHODWHV�ZLWK�D�EHWWHU�SHUIRUPDQFH�RI�WKH�VWXGHQW��)LQDOO\��ZH�DOVR�VWXGLHG�ZKHWKHU D�ODUJHU�SURSRUWLRQ�RI��D��DQVZHUV�KDV�DQ\�UHODWLRQVKLS�ZLWK�WKH�OHDUQLQJ�SHUIRUPDQFH�RI�WKH�,QRUJDQLF�&KHPLVWU\�FRXUVH�7R�EH�PRUH�SUHFLVH��DQ�DQVZHU�LV�JUDGHG�DV��$��ZKHQ�LW�VXJJHVWV��LQGLYLGXDOLW\��DGHTXDWH�UHODWLRQVKLS�ZLWK� SDUHQWV�� VHOI�JRYHUQPHQW�� FHUWDLQ� GHJUHH� RI� VHOI�HVWHHP�� HTXLOLEULXP� EHWZHHQ�SHUVRQDO�DQG�RWKHU�SHRSOH
V�LQWHUHVWV��DELOLW\�WR�VRFLDOO\�LQWHUDFW�ZLWK�WKH�RSSRVLWH�VH[��UHFRJQLWLRQ�RI�WKH�H[LVWHQFH�RI�UXOHV�DQG�WR�DFFHSW�WKHP��DELOLW\�WR�SHUIRUP�FRPSOH[�WDVNV�WKDW�DUH�RI�KLV�KHU�LQWHUHVW�
���,QGLYLGXDO�2EVHUYDWLRQ�)RUP��,2)�7KH�,2)�ZDV�HODERUDWHG�IROORZLQJ�WKH�GLUHFWLYHV�SXEOLVKHG�HOVHZKHUH�>��@��7KH�PDLQ�JRDO�SXUVXHG�ZLWK�WKH�,2)�ZDV�WR�FROOHFW�GDWD�WKURXJK�D�GLUHFW�FRQWDFW�ZLWK�WKH�VXEMHFW�LQ�VSHFLILF�DQG�
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FRQWUROOHG� VLWXDWLRQV� 7KH� ,2)� ZDV� FRPSOHWHG� GXULQJ� FODVVHV� FRQGXFWHG� LQ� WKH� ODERUDWRU\�� $�PRGHO�RI�WKH�,2)�LV�LQFOXGHG�LQ�$SSHQGL[���
���3HUVRQDO�LQWHUYLHZ��3,�7KH� 3,� ZDV� FRQGXFWHG� DFFRUGLQJ� WKH� JXLGHOLQHV� SXEOLVKHG� E\� &ROiV� %UDYR� HW� DO� >��@��'XULQJ�WKH�3,�WKH�VXEMHFW�LV�H[SHFWHG�WR�H[SUHVV�KLV�RZQ�LGHDV�DV�IUHHO\�DV�SRVVLEOH��7KH�3,�ORRNV�IRU�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�VXEMHFW�SHUFHSWLRQV��SRLQW�RI�YLHZ�RQ�VHYHUDO�LWHPV��DQG�SHUVRQDO�H[SHULHQFHV��7KH�3,�DUH�QRW�RSHQ�EXW�GLUHFWHG�E\�WKH�LQWHUYLHZHU��7KH�PDLQ�JXLGHOLQHV�WR�FRQGXFW�WKH�3,�DUH�VXPPDUL]HG�LQ�$SSHQGL[����

5(68/767KH� VWXGHQWV� HPSOR\HG� DV� VXEMHFWV� LQ� WKLV� VWXG\� KDYH� EHHQ� VHOHFWHG� E\� WKH� DXWKRUV�� $�JURXS�RI����VWXGHQWV�����IHPDOH�DQG����PDOH��ZHUH�VHOHFWHG�GXULQJ�D�ODERUDWRU\�FODVV��:H�KDYH�DQDO\]HG�WKH�JURXS�DQG�WKH�LQGLYLGXDOV��7KH�TXHVWLRQQDLUH�ZDV�GLVWULEXWHG�DW�WKH�EHJLQQLQJ�RI�WKH�FODVV�GXULQJ�WKH�VHFRQG�ZHHN�RI�WKH�FRXUVH��7KH�VWXGHQWV�GLVWULEXWHG�WKHPVHOYHV�LQ�WKH�ODERUDWRU\�DV� WKH\� ZHUH� GRLQJ� IRU� SUHYLRXV� FODVVHV�� $SSUR[LPDWHO\� ��� WR� ��� PLQXWHV� ZHUH� HQRXJK WR�FRPSOHWH� WKH� TXHVWLRQQDLUH��0RVW� RI� WKH� VWXGHQWV� ZHUH� VXUSULVHG� E\� WKH� LQFOXVLRQ� RI� SHUVRQDO�TXHVWLRQV�7KH� HYDOXDWLRQ� RI� WKH� TXHVWLRQQDLUHV� DFFRUGLQJ� WR� WKH� FULWHULD� SUHYLRXVO\� H[SODLQHG�SURGXFHG�WKH�IROORZLQJ�UHVXOWV��������RI� WKH�VWXGHQWV�KDG�PRUH� WKDQ�����RI��$��DQVZHUV��DQG������� KDG� OHVV�� ,Q� YLHZ� RI� WKLV� UHVXOW�� WKH� JURXS� LV� GLYLGHG� LQWR� WZR�� RQH� VKRZLQJ� D� ODUJHU�PDWXULW\�GHJUHH��)RXU�VXEMHFWV�IURP�WKH�PDWXUH�JURXS��WKH�RQHV�H[KLELWLQJ�WKH�ODUJHVW�SURSRUWLRQ�RI��$��DQVZHUV��ZHUH�VHOHFWHG��$QRWKHU ��VXEMHFWV�ZHUH�VHOHFWHG�IURP�WKH�OHVV�PDWXUH�JURXS��WKH�RQHV�KDYLQJ�WKH�ODUJHVW�SURSRUWLRQ�RI��D��DQVZHUV��,I�WZR�VXEMHFWV�SUHVHQWHG�WKH�VDPH�SURSRUWLRQ�RI� D� JLYHQ�NLQG�RI� DQVZHU�� WKH�RQH�VKRZLQJ� FRQWUDGLFWRU\� DQVZHUV�ZDV�H[FOXGHG��0RUHRYHU�� LW�ZDV� RXU� RULJLQDO� LGHD� WR� KDYH� HTXDO� QXPEHU� RI� ZRPHQ� DQG� PHQ� LQ� HDFK� JURXS� EXW� LW� ZDV�LPSRVVLEOH��WKXV�WKH�JURXSV�ZHUH�ILQDOO\�FRQVWLWXWHG�E\���ZRPHQ�DQG�RQO\�RQH�PDOH�VXEMHFW�7KH� ,2)� ZDV� FRPSOHWHG� GXULQJ� UHJXODU� FODVVHV� LQ� WKH� ODERUDWRU\�� 7R� DYRLG� D� ELDVHG�REVHUYDWLRQ� LW�ZDV�UHSHDWHG� LQ� WKUHH�GLIIHUHQW�GD\V�IRU�HDFK�VWXGHQW�DQG�E\�GLIIHUHQW�SURIHVVRUV��7KXV��HDFK�VWXGHQW�KDV� WKUHH�,2)�FRPSOHWHG�E\�GLIIHUHQW�REVHUYHUV��)RU� WKH�H[SHULPHQWDO�FODVV��WKH�VWXGHQWV�GLVWULEXWHG�WKHPVHOYHV�LQ�WKH�ODERUDWRU\�XVXDOO\�IRUPLQJ JURXSV�RI���RU����'XULQJ�WKH�REVHUYDWLRQ�SHULRG�ZH�FROOHFWHG�DV�PXFK�GDWD�DV�SRVVLEOH�FRQFHUQLQJ� WKH�VWXGHQWV
�DWWLWXGHV�DQG�
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DFWLYLWLHV��7KH�DQDO\VLV�RI�WKH�,2)�SURGXFHG�UHVXOWV� LQ�DJUHHPHQW�ZLWK�ZKDW�ZDV�IRXQG�ZLWK�WKH�TXHVWLRQQDLUHV�7KH� QH[W� VWHS� LQ� RXU� VWXG\� ZDV� WR� VHOHFW� IURP� WKLV� JURXS� �� VWXGHQWV�� WZR� KDYLQJ� WKH�VWURQJHVW� �$�� FKDUDFWHU� DQG� WZR� KDYLQJ� WKH� VWURQJHVW� �D�� FKDUDFWHU�� $IWHUZDUGV� DQ� DGGLWLRQDO�SHUVRQDO�LQWHUYLHZ�ZDV�PDLQWDLQHG�ZLWK�HDFK�VWXGHQW�LQ�DQ�HIIRUW�WR�JDWKHU�PRUH�GDWD�7R� NHHS� UHVHUYH� RQ� WKH� LGHQWLW\� RI� WKH� VWXGHQWV� ZH� KDYH� UHSODFHG� WKHLU� QDPHV� ZLWK�SVHXGRQ\PV��7DEOH���VKRZV�HDFK�QDPH�DQG�WKH�JURXS�WR�ZKLFK�WKH\�EHORQJ�
7DEOH����3VHXGRQ\PV��FDWHJRU\��DQG�JUDGHV�RI�HDFK�VWXGHQW�VHOHFWHG��7KH�JUDGH�VFDOH�UXQV�IURP���WR����DQG�WKH�PLQLPXP�WR�SDVV�D�WHVW�LV������$ODQ�KDV�QRW�\HW�SDVVHG�WKH�H[SHULPHQWDO�FODVV�WHVW��WKXV�KH�FDQQRW�SUHVHQW�WKH�ILQDO�WHVW�

1DPH &DWHJRU\ ([SHULPHQWDO�&ODVVHVJUDGH )LQDO�JUDGH 1XPEHU�RI�WLPHV�WR�SDVVWKH�ILQDO�WHVW$QDVWDVLD $� ���� � �$OH[DQGHU $� ���� � �$QQH D� ���� � �$ODQ D� ���� �� �
7KH�H[WUD�SHUVRQDO�LQWHUYLHZ�ZDV�FRQGXFWHG�GXULQJ�D�UHJXODU�FODVV��LQ�D�TXLHW�HQYLURQPHQW��DQG� QRWHV� ZHUH� WDNHQ� LQVWHDG� RI� UHFRUGLQJ� WKH� LQWHUYLHZ�� (DFK� LQWHUYLHZ� RI� DSSUR[LPDWHO\� ���PLQXWHV��ZDV�NHSW� LQIRUPDO�ZLWKLQ� ORJLFDO� OLPLWV��7KH�VWXGHQWV�VKRZHG�JRRG�GLVSRVLWLRQ� WRZDUG�WKH� LQWHUYLHZ� DQG� WKH� SURIHVVRU� FRQGXFWLQJ� LW�� 'XULQJ� WKH� LQWHUYLHZ�� ERWK� $QQH� DQG� $ODQ�GHPDQGHG� �PRUH� H[SODQDWLRQV��� ZKLFK� PXVW� EH� LQWHUSUHWHG� DV� D� GHPDQG� RI� PRUH� HODERUDWHG�FRQFHSWV�UHOLHYLQJ�WKHP�IURP�SDUW�RI�WKH�HIIRUW�QHHGHG�WR�DSSUHKHQG�QHZ�FRQFHSWV��,Q�YLHZ�RI�WKLV�GHPDQG�LW�LV�FOHDU�WKDW�LV�QRW�E\�FKDQFH�WKDW�$QQH�DQG�$ODQ�EHORQJ�WR�WKH��D��JURXS��,Q�DJUHHPHQW�ZLWK�WKLV�UHVXOW��WKH�,2)�VKRZHG�WKDW�ERWK�H[KLELWHG�D�SDVVLYH�DWWLWXGH GXULQJ�ODERUDWRU\�FODVVHV��2QH�FRPPRQ�FRPSODLQW�H[SUHVVHG�E\�WKH�LQWHUYLHZHG�VWXGHQWV��FRQFHUQHG�DQ��RYHUORDGHG�WLPH�WDEOH���7KH\� FRQVLGHUHG� WKDW� WKH\�KDYH�PDQ\� FRXUVHV�HDFK�VHPHVWHU�DQG� WKLV� OHDYHV� LQVXIILFLHQW�WLPH�WR�VWXG\�2WKHU� FRPPHQWV� RU� FRPSODLQWV� ZHUH� UHIHUUHG� WR� FHUWDLQ� DVSHFWV� RI� WKH� UHJLPH� WKDW� DUH�DOPRVW�H[FOXVLYH�RI�WKH�$UJHQWLQH�&ROOHJH�UHJLPH��WKXV�WKH\�DUH�QRW�LQFOXGHG�KHUH�
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$QRWKHU� VRXUFH� RI� LQIRUPDWLRQ�ZDV� WKH� UHFRUG� WKDW� WKH� SURIHVVRUV� NHHS� RI� HDFK� VWXGHQW�FRYHULQJ� WKHLU�SHUIRUPDQFH� LQ� WHVWV��KRZ�PDQ\�FODVVHV� WKH\�PLVVHG�� WKH�TXDOLW\�RI� WKHLU� UHSRUWV��HWF�� 7DEOH� �� LQFOXGHV� WKLV� LQIRUPDWLRQ� WKDW� ZH� HPSOR\HG� WR� FKDUDFWHUL]H� WKH� DFDGHPLF�SHUIRUPDQFH�RI�WKH�VWXGHQWV��$�TXLFN�DQDO\VLV�RI�WKH�GDWD�SUHVHQWHG�LQ�7DEOH���LQGLFDWHV�WKDW�WKHUH�LV D�UHODWLRQVKLS�EHWZHHQ�WKH�DFDGHPLF�SHUIRUPDQFH�DQG�WKH�GHJUHH�RI�DGROHVFHQW�FKDUDFWHU�RI�WKH�VWXGHQWV�$QDVWDVLD� DQG� $OH[DQGHU� VKRZHG� D� FHUWDLQ� GHJUHH� RI� PDVWHULQJ� VWXG\LQJ� WHFKQLTXHV��GHVSLWH� WKHLU� IDLOXUHV�� WKH\� RYHUFDPH� WKH� VLWXDWLRQ�ZLWK�PRUH� VWXG\� DQG� HIIRUW� DQG� ILQDOO\� WKH\�DFKLHYHG�WKHLU�JRDO��WR�EH�SURPRWHG��7KH\�DOVR�VKRZHG�PRUH�RU�OHVV�FOHDU�LGHDV�DERXW�WKHLU�IXWXUH�SURIHVVLRQDO�DFWLYLWLHV�RU�DERXW�ZKDW�WKH\�H[SHFWHG�WR�DFKLHYH�:H� FRQVXOWHG� DOVR� WKH� UHFRUGV� NHSW� E\� WKH� 6WXGHQWV� 'HSDUWPHQW� RI� WKH� 8QLYHUVLW\� DQG�IRXQG� WKDW� WKH� IRXU� VWXGHQWV� DUH� VWLOO� DFWLYH� VWXGHQWV�� QHYHUWKHOHVV�� $QDVWDVLD� DQG� $OH[DQGHU�H[KLELWHG� EHWWHU� SHUIRUPDQFHV� WKDQ�$QQH� DQG�$ODQ�� DQG� WKDW� WKH\� DOVR�ZHUH�� DW� WKH�PRPHQW� RI�ZULWLQJ�WKLV�SDSHU��PRUH�DGYDQFHG�LQ�WKH�FDUHHU�
&21&/86,2167KH�HPSOR\HG�PHWKRGRORJ\�WR�FRQGXFW�WKLV�VWXG\�GLG�QRW�VKRZ�DQ\�NLQG�RI�OLPLWDWLRQ�ZLWK�UHVSHFW�WR�WKH�HYDOXDWLRQ�VWHS�DQG�WR�SRVVLEOH�UHSOLFDWLRQV�RI�WKH�VWXG\�2XU� UHVXOWV� VKRZ� WKDW� D� SRUWLRQ� RI� WKH� VWXGHQWV� LQ�&ROOHJH�H[KLELW� WKH� FKDUDFWHULVWLFV� RI�ODWH�DGROHVFHQWV�,W� VHHPV� WKDW� D� VWURQJHU� DGROHVFHQW� FKDUDFWHU� RI� WKH� VWXGHQW� LPSOLHV� D� ORZHU� DFDGHPLF�SHUIRUPDQFH��1HYHUWKHOHVV��RXU�VWXG\�GRHV�QRW�DOORZ�XV�WR�PDNH�DQ\�SUHGLFWLRQ�RI�WKH�EHKDYLRU�RI�D�JLYHQ�VWXGHQW�LQ�D�GLIIHUHQW�FRQWH[W�RU�ZLWK D�GLIIHUHQW�WDVN�2XU�DQDO\VLV�RI�WKH�SHUIRUPDQFH�LV�YHU\�OLPLWHG�VLQFH�LW�LV�D�IDFW�WKDW�VWXGHQW
V�SHUIRUPDQFH�LV�PRVWO\� EDVHG�RQ� WKH�JUDGHV�REWDLQHG��DQG� WKDW�JUDGHV� DUH�REWDLQHG�GHPRQVWUDWLQJ� FRQFHSWXDO�NQRZOHGJH��7KHUH� DUH� RWKHU� DVSHFWV� WKDW� DUH� QRW� WDNHQ� LQWR� DFFRXQW� WKDW� KDV� EHHQ� GHPRQVWUDWHG�FRQWULEXWH�WR�GHWHUPLQH�WKH�SHUIRUPDQFH�RI�D�VXEMHFW�WR�DFFRPSOLVK�D�JLYHQ�WDVN��,Q�WKLV�DVSHFW�LV�LPSRUWDQW�WR�UHYLHZ�RWKHU�DXWKRUV
�RSLQLRQV�>�����@�
5()(5(1&(6
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>�@�5LYLqUH��$��/D�SVLFRORJtD�GH�9\JRWVNL��9LVRU��0DGULG� ����
>�@�%UXQHU��-��7KH�UHOHYDQFH�RI�HGXFDWLRQ��:�:��1RUWRQ�DQG�&R��,QF���1HZ�<RUN� ����
>�@� .ZHQ�� %�+�� �$SSOLFDWLRQV� RI� 0XOWLSOH� ,QWHOOLJHQFHV� 7KHRU\� WR� &KHPLVWU\� 7HDFKLQJ� DQG�/HDUQLQJ���&KHP��(G��,QWHU��������$1��������
>�@�$XVXEHO��'�3���1RYDN��-�'���+DQHVLDQ��+��(GXFDWLRQDO�3VLFKRORJ\��$�&RJQLWLYH�9LHZ��+ROW��5LQHKDUW�DQG�:LQVWRQ������
>�@�6ROp��,���'LVSRQLELOLGDG�SDUD�HO�DSUHQGL]DMH��\�VHQWLGR�GHO�DSUHQGL]DMH���,Q�&ROO��&���0DUWtQ��(���0DXUL��7���0LUDV��0���2QUXELD��-���6ROp��,���=DEDOD��$���(GLWRUV��(O�FRQVWUXFWLYLVPR�HQ�HO�DXOD���WK (GLWLRQ���SS����������*UDy�GH�6HUYHLV�3HGDJzJLFV��%DUFHORQD������
>�@�*ROHPDQ��'��(PRWLRQDO�,QWHOOLJHQFH��%DQWDP�%RRNV������
>�@�5RGUtJXH]�0RQHR��0��&RQRFLPLHQWR�SUHYLR�\�FDPELR�FRQFHSWXDO��$LTXH��%XHQRV�$LUHV� ����
>�@�2ELROV��*�$���'L�6HJQL�GH�2ELROV��6��$GROHVFHQFLD��SRVPRGHUQLGDG�\�HVFXHOD�VHFXQGDULD��/D�FULVLV�GH�OD�HQVHxDQ]D�PHGLD� .DSHOXV]��%XHQRV�$LUHV� ����
>�@� &RORPER� GH�&XGPDQL�� /�� �,GHDV� HSLVWHPROyJLFDV� GH� /DXGDQ� \� VX� SRVLEOH� LQIOXHQFLD� HQ OD�HQVHxDQ]D�GH�ODV�FLHQFLDV���(QVHxDQ]D�GH�ODV�&LHQFLDV ��������������� ����
>��@�3R]R�� -�,���*yPH]�&UHVSR��0�$���/LPyQ��0���6DQ]�6HUUDQR��$�� 3URFHVRV� FRJQLWLYRV� HQ� OD�FRPSUHQVLyQ� GH� OD� FLHQFLD�� ODV� LGHDV� GH� ORV� DGROHVFHQWHV� VREUH� OD� TXtPLFD�� &HQWUR� GH�3XEOLFDFLRQHV�GHO�0LQLVWHULR�GH�(GXFDFLyQ�\�&LHQFLD��&,'(���0DGULG� ����
>��@�&ROHPDQ��-��7KH�1DWXUH�RI�$GROHVFHQFH��0HWKXHQ�(W�&R��/WG��/RQGRQ� ����
>��@�&DUUHWHUR��0��&RQVWUXFWLYLVPR�\�HGXFDFLyQ��$LTXH��%XHQRV�$LUHV� ����
>��@�3LDJHW��-��� ,QKHOGHU��%� /D�SV\FKRORJLH�GH� O¶HQIDQW��3UHVVHV�8QLYHUVLWDLUHV�GH�)UDQFH��3DUtV��6SDQLVK�YHUVLRQ��3VLFRORJtD�GHO�QLxR��0RUDWD�6�$���0DGULG� ����
>��@� &DUUHWHUR�� 0��� 3DODFLRV�� -�� \� 0DUFKHVL� $��� (GV�� 3VLFRORJtD� HYROXWLYD� ��� $GROHVFHQFLD��PDGXUH]�\�VHQHFWXG��$OLDQ]D��0DGULG� ����
>��@� 'HOYDO�� -��&UHFHU� \� SHQVDU�� OD� FRQVWUXFFLyQ� GHO� FRQRFLPLHQWR� HQ� OD� HVFXHOD�� �UG (GLWLRQ�3DLGyV��%DUFHORQD� ����
>��@�6DUOR��%� (VFHQDV�GH�OD�YLGD�SRVPRGHUQD��LQWHOHFWXDOHV��DUWH�\�YLGHRFXOWXUD�HQ�OD�$UJHQWLQD���UG (GLWLRQ��$ULHO�(VSDVD�&DOSH��%XHQRV�$LUHV� ����
>��@�3pUH]�*yPH]��È�,��/D�VRFLDOL]DFLyQ�SRVWPRGHUQD�\� OD� IXQFLyQ�HGXFDWLYD�GH� OD� HVFXHOD��(Q�$QJXOR�5DVFR��-�)���6DFULVWiQ��-�*���/ySH]�0HOHUR��0���3pUH]�*yPH]��È�,���6DQWRV�*XHUUD��0�$���7RUUHV� 6DQWRPp�� -��� (VFXHOD� S~EOLFD� \� VRFLHGDG� QHROLEHUDO� $FWDV� GH� ODV� ,;� -RUQDGDV� GH�IRUPDFLyQ�GH�SURIHVRUDGR�GHO�VLQGLFDWR�GH�HQVHxDQ]D�GH�&*7��(GLWD�$XOD�/LEUH��0iODJD� ����
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>��@�5LINLQ��-��7KH�$JH�RI�$FFHVV��3XWQDP�,QF���1HZ�<RUN������
>��@�6FKXIHU��0���0HQGHV�'L]��$�0���7HLVDLUH��$�0���(VWUXJDPRX��0���&OLPHQW��$��$Vt�SLHQVDQ�QXHVWURV�DGROHVFHQWHV��(GLFLRQHV�1XHYD�9LVLyQ��%XHQRV�$LUHV� ����
>��@� )DFLR�� $�� \� %DWLVWXWD�� 0�� /RV� $GROHVFHQWHV� \� VXV� SDGUHV�� 8QD� LQYHVWLJDFLyQ� DUJHQWLQD��)DFXOWDG�GH�&LHQFLDV�GH� OD�(GXFDFLyQ��8QLYHUVLGDG�1DFLRQDO�GH�(QWUH�5tRV��3DUDQi��$UJHQWLQD�����
>��@�&RKHQ��/���0DQLRQ��/��5HVHDUFK�0HWKRGV�LQ�(GXFDWLRQ���UG��HG���5RXWOHGJH�������
>��@�&DYHQGLVK��6���*DOWRQ��0���+DUJUHDYHV��/��\�+DUOHQ��:��2EVHUYLQJ�$FWLYLWLHV��3��&KDSPDQ��/RQGRQ� ����
>��@�&ROiV�%UDYR��0�3�� %XHQGtD�(LVPDQ��/��,QYHVWLJDFLyQ�(GXFDWLYD����D (GLWLRQ��$OIDU��6HYLOOD�����
>��@� &RORPER� GH� &XGPDQL�� /��� 3HVD��0�$��� 6DOLQDV�� -�� �+DFLD� XQ� PRGHOR� LQWHJUDGRU� SDUD� HO�DSUHQGL]DMH�GH�ODV�FLHQFLDV���(QVHxDQ]D�GH�ODV�&LHQFLDV��������������� ����
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$33(1',; �48(67,211$,5(
,W�LV�RXU�LQWHQWLRQ�WR�FRQGXFW�D�VWXG\�RI�VRFLR�FXOWXUDO�DVSHFWV�RI�VWXGHQWV�GRLQJ�,QRUJDQLF�&KHPLVWU\�PDMRULQJ�LQ�%LRFKHPLVWU\�DQG�%LRWHFKQRORJ\��,I�\RX�DJUHH�WR�ILOO�RXW�WKLV�IRUP�LW�ZLOO�EH�YHU\�LPSRUWDQW�WR�KDYH�\RXU�RSLQLRQ��3OHDVH��PDUN�ZLWK�D�FURVV�RQO\�RQH�RSWLRQ��H[FHSW�ZKHQ�LQGLFDWHG�RWKHUZLVH��'R�QRW�OHDYH�DQ\�TXHVWLRQ�ZLWKRXW�DQ�DQVZHU�

���)LUVW�DQG�/DVW�1DPHV����$JH����0DULWDO�VWDWXV����3ODFH�RI�UHVLGHQFH��MXVW�WKH�FLW\�RU�WRZQ�����3ODFH�RI�UHVLGHQFH�RI�\RXU�IDPLO\��MXVW�WKH�FLW\�RU�WRZQ�����:KLFK�FDUHHU�DUH�\RX�PDMRULQJ�RQ"���:KHQ�KDYH�\RX�EHJDQ�&ROOHJH"
���<RX�FKRRVH�WKLV�FDUHHU�EHFDXVH��,W�KDV�JRRG�MRE�RSSRUWXQLWLHV��0\�IULHQGV�DUH�KHUH��,W�LV�P\�YRFDWLRQ��$V�D�VXJJHVWLRQ�RI�P\�SDUHQWV��
���:KLFK�VWXG\�VWUDWHJ\�GR�\RX�HPSOR\�PRVW�IUHTXHQWO\��PDUN�MXVW�RQH��:ULWLQJ�VXPPDULHV��8QGHUO\LQJ�WKH�WH[WERRN��5HDGLQJ��0HPRUL]LQJ��1RQH��
����<RX�VWXG\�IURP�1RWHV��%RRNV��%RWK��
����'LG�\RX�KDYH�SUREOHPV�ZLWK�\RXU�VWXG\�SHUIRUPDQFH"<HV��1R��
����+RZ�GLG�\RX�VROYH�WKRVH�SUREOHPV":LWK�KHOS�REWDLQHG�LQ�P\�IDPLO\��:LWK�KHOS�REWDLQHG�IURP�D�SURIHVVLRQDO��6WXG\LQJ�KDUGHU��,�KDYH�QRW�VROYHG�LW��
����+RZ�FRXOG�\RX�GHILQH�\RXU�UHODWLRQ�ZLWK�\RXU�FODVVPDWHV"9HU\�EDG��
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%DG��*RRG��9HU\�JRRG��
����+RZ�FRXOG�\RX�GHILQH�\RXU�UHODWLRQ�ZLWK�\RXU�SURIHVVRUV"9HU\�EDG��%DG��*RRG��9HU\�JRRG���
����<RXU�RSLQLRQ�DERXW�\RXUVHOI��FKDQJHV�RU�LW�LV�DOZD\V�WKH�VDPH"&KDQJHV�D�ORW��&KDQJHV�D�OLWWOH��&KDQJHV�YHU\�OLWWOH��'RHV�QRW�FKDQJH��
����7KH�SHUVRQ�\RX�DGPLUH�WKH�PRVW�LV���
%HFDXVH�
����'R�\RX�WKLQN�WKDW�\RXU�SHUVRQDOLW\�KDV�JRRG�TXDOLWLHV",�VWURQJO\�DJUHH��,�DJUHH���,�GLVDJUHH��,�VWURQJO\�GLVDJUHH��
����<RXU�SK\VLFDO�KHLJKW�VHHPV�WR�\RX�$GHTXDWH��,QDGHTXDWH��
����<RXU�SK\VLFDO�DSSHDUDQFH�VHHPV�WR�\RX�9HU\�QLFH���1LFH��8JO\���9HU\�XJO\���
����<RXU�ZHLJKW�VHHPV�WR�\RX�$GHTXDWH��,QDGHTXDWH���
����&RQVLGHULQJ�WKH�PDMRULW\�RI�VXEMHFWV��\RXU�SDUHQWV�DQG�\RX$JUHH�YHU\�RIWHQ���$JUHH�RIWHQ��'LVDJUHH���,�GR�QRW�NQRZ�P\�SDUHQWV
�LGHDV��
����'R�\RXU�SDUHQWV�NQRZ�\RXU�IULHQGV"$OO�RI�WKHP���
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7KH�PDMRULW\�RI�WKHP���6RPH�RI�WKHP��1RQH�RI�WKHP��
����+RZ�GR�\RX�FRQVLGHU�\RXU�UHODWLRQVKLS�ZLWK�\RXU�SDUHQWV"9HU\�EDG��%DG���*RRG���9HU\�JRRG���
����+RZ�RIWHQ�GR�\RX�SDUWLFLSDWH�LQ�\RXU�IDPLO\�FRQYHUVDWLRQV"$OZD\V���9HU\�RIWHQ��6HOGRP��1HYHU��
����+RZ�PXFK�LQWHUHVWHG�DUH�WKH�RWKHU�PHPEHUV�RI�\RXU�IDPLO\�LQ�NQRZLQJ�\RXU�RSLQLRQV�GXULQJ�WKRVH�IDPLO\�FRQYHUVDWLRQV"9HU\���0RUH�RU�OHVV��/LWWOH��,�GR�QRW�NQRZ�LI�WKH\�DUH LQWHUHVWHG��7KH\�GR�QRW�FDUH���
����'R�\RX�KDYH�DUJXPHQWV�ZLWK�\RXU�SDUHQWV"9HU\�RIWHQ���6RPHWLPHV��$OPRVW�QHYHU���1HYHU��
����+RZ�GR�\RX�FRQVLGHU�\RXU�UHODWLRQVKLS�ZLWK�\RXU�PRWKHU"9HU\�EDG���%DG��*RRG���9HU\�JRRG���
����'R�\RX�IHHO�XQGHUVWRRG�E\�\RXU�SDUHQWV"$OZD\V���$OPRVW�DOZD\V��$OPRVW�QHYHU��1HYHU��
����:LWK�UHVSHFW�WR�ZKDW�LV�JRRG�RU�EDG��FRUUHFW�RU�LQFRUUHFW��GHFHQW�RU�LQGHFHQW��\RXU�SDUHQWV�DQG�\RX�$JUHH�D�ORW���$JUHH�PDQ\�WLPHV���7KLQN�WKH�RSSRVLWH���,�GR�QRW�NQRZ��
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����,�KDYH�D�JRRG�RSLQLRQ�DERXW�P\VHOI�,�VWURQJO\�DJUHH���,�DJUHH���,�GLVDJUHH���,�VWURQJO\�GLVDJUHH��
����:KLFK�RI�WKH�IROORZLQJ�VHQWHQFHV�GHVFULEHV�EHWWHU�\RXU�UHODWLRQVKLS�ZLWK�\RXU�SDUHQWV"7KH\�DUH�WRR�PXFK�DEVRUELQJ�DQG�FRQWURO�HYHU\WKLQJ���7KH\�FDUH�DERXW�PH�LQ�WKH�PHDVXUH�,�QHHG���7KH\�FKDUJH�PH�ZLWK�WRR�PDQ\�UHVSRQVLELOLWLHV���7KH\�JLYH�PH�UHVSRQVLELOLWLHV�DFFRUGLQJ�WR�P\�DJH���
����7KLQNLQJ�RQ�\RXU�IXWXUH�DV�DQ�DGXOW�,�IHHO�RSWLPLVWLF��WUXVWIXO���,�DP�ZRUULHG��IHDUIXO��,�IHHO�SHVVLPLVWLF���,�GR�QRW�NQRZ��
����+XPDQ�EHLQJV�UHDOO\�OLNH�WR�KHOS�RWKHU�KXPDQ�EHLQJV�,�DJUHH���,�GLVDJUHH���
����0RVW�RI�WKH�WLPH�\RX�IHHO�9HU\�SOHDVHG���3OHDVHG��8QKDSS\��9HU\�XQKDSS\��
����$UH�\RX�ZRUULHG�IRU�\RXU�QHUYHV"9HU\�RIWHQ���6RPHWLPHV���6HOGRP���1HYHU���
����'R�\RX�WKLQN�DERXW�ZKLFK�NLQG�RI�SHUVRQ�ZLOO�\RX�EH�LQ�WKH�IXWXUH"9HU\�RIWHQ���6RPHWLPHV���6HOGRP��1HYHU��
����<RXU�PDLQ�ZRUULHV�DUH���DVVLJQ�D�QXPEHU�IURP���WR���LQ�RUGHU�RI�SULRULW\�0\�ER\�JLUOIULHQG���0\�IULHQGV���0\�FORWKLQJ���0\�VWXG\���0RQH\���0\�DPXVHPHQW��
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����7R�ZHDN�XS�LQ�WKH�PRUQLQJ�<RX�DVN�VRPHERG\�WR�ZHDN�\RX�XS��<RX�XVH�DQ�DODUP�FORFN��<RX�DUH�DOZD\V�RYHUVOHHS���<RX�ZHDN�XS�ZLWKRXW�KHOS���
����'R�\RX�NHHS�\RXUVHOI�LQIRUPHG�WKURXJK�QHZVSDSHUV��WY��UDGLR��PDJD]LQHV� HWF"$OZD\V���$OPRVW�DOZD\V��6HOGRP��1HYHU���
����'R�\RX�WKLQN�WKDW�<RX�FDQ�WUXVW�RQ�WKH�PDMRULW\�RI�WKH�SHRSOH���<RX�FDQQRW�WUXVW�WRR�PXFK�RQ�RWKHU�SHRSOH���
����&RQFHUQLQJ�GUXJ�FRQVXPSWLRQ�E\�DGROHVFHQWV��\RX�WKLQN�WKDW�,W�LV�H[DJJHUDWHG�LWV�SURKLELWLRQ���,W�LV�GDQJHURXV���,W�LV�D�SHUVRQDO�SUREOHP���,W�PXVW�QRW�EH�FRQVXPHG���
����+RZ�GR�\RX�REWDLQ�\RXU�PRQH\"$VNLQJ�P\�SDUHQWV�HYHU\�WLPH�,�QHHG��,�KDYH�D�PRQWKO\�DOORZDQFH���,�KDYH�D�MRE���
����*HQHUDOO\�VSHDNLQJ��\RX�DUH�VDWLVILHG�ZLWK�\RXUVHOI,�VWURQJO\�DJUHH��,�DJUHH���,�GLVDJUHH��,�VWURQJO\�GLVDJUHH���
����$ERXW�IULHQGVKLS��PDUN�MXVW�RQH�RSWLRQ��,W�LV�KDUG�WR�REWDLQ�DQG�WR�NHHS���,W�LV�QHFHVVDU\�DQG�LPSRUWDQW�IRU�DOO�KXPDQ�EHLQJV��,W�LV�KDSSLQHVV���,W�LV�PRUH�LPSRUWDQW�DW�WKLV�DJH�WKDQ�DW�RWKHU�VWDJHV�RI�OLIH��,W�LV�LPSRVVLEOH�WR�ILQG�EHFDXVH�\RX�DUH�GHFHLYHG�RU�\RX�DUH�OHIW�DVLGH��,W�LV�VRPHWKLQJ�WKDW�\RX�PXVW�FDUH�WR�LPSURYH�LW�HYHU\GD\��
����<RXU�HDVLQHVV�WR�PDNH�IULHQGV�LV�9HU\�ODUJH���/DUJH���/LWWOH����9HU\�OLWWOH���
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����$V�SDUW�RI�\RXU�OLIH��\RXU�JURXS�RI�IULHQGV�LV�9HU\�LPSRUWDQW���,PSRUWDQW���5HJXODU�LPSRUWDQFH���/RZ�LPSRUWDQFH���
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$33(1',;��,1',9,'8$/�2%6(59$7,21�)250
),567�$1'�/$67�1$0(�&$5((5�&2856(�$&7,9,7<��/$%25$725<�&/$66*5283�1��180%(5�2)�678'(176�
:25.,1*�6,78$7,21�$ORQH*URXS�RI�««�VWXGHQWV�RI�WKH�VDPH�VH[�0L[HG�JURXS�RI�«««�VWXGHQWV�
,17(5$&7,21�:,7+�&/$660$7(6�*RRG�6FDUFH1RQ�H[LVWHQW
3$57,&,3$7,21�,1�7+(�$66,*1('�7$6.�-XVW�REVHUYHV/HDGV�WKH�JURXS&RRSHUDWHV'RHV�QRW�SDUWLFLSDWH'RPLQDWHV2WKHU
.,1'�2)�3$57,&,3$7,21�,1�&/$66�'LVFXVVHV�REVHUYDWLRQV��SODQV��DQG�UHFLSHV-XVW�FRSLHV�IURP�WKH�EODFNERDUG,QWHUSUHWV3UHVHQWV�K\SRWKHVLV3ODQV$QQRWDWHV��QRW�FRS\�'RHV��QRW�SDUWLFLSDWH2WKHU
5($&7,21�)$&,1*�)$,/85(�)XU\3HUVHYHUDQFH�LQ�ZRUN��KRSH��RSWLPLVP��VHOI�PRWLYDWLQJ�5HVLJQDWLRQ��SDVVLYLW\��DSDWK\��SHVVLPLVP2WKHU
$77(17,21�21�7+(�:25.3D\V�DWWHQWLRQ�WR�WKH�SURIHVVRU
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3D\V�DWWHQWLRQ�WR�RWKHU�VWXGHQWV�'RHV�QRW�SD\�DWWHQWLRQ�DW�DOO
5(63216$%,/,7<$FFRPSOLVKHV�ZLWK�WKH�DVVLJQHG�WDVN'RHV�QRW�DFFRPSOLVK�WKH�DVVLJQHG�WDVN
'2(6�+(�0$.(�48(67,216��DVNLQJ�IRU�KHOS�<HV1R
'2(6�+(�0$.(�48(67,216��UHVHDUFK�<HV1R
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$33(1',;��
*8,'(/,1(6�72�&21'8&7�7+(�3(5621$/�,17(59,(:

¾ :KLFK�ZHUH�\RXU�H[SHFWDWLRQV�DW�WKH�EHJLQQLQJ�RI�WKH�FRXUVH"¾ 7KH�FRXUVH��GR�\RX�OLNH�LW��LV�LW�DWWUDFWLYH��RU�\RX�GR�QRW�OLNH�LW�DW�DOO"¾ ,QWHOOHFWXDOO\�VSHDNLQJ��WKH�FRXUVH�SURGXFHG�DQ\�FKDQJH�LQ�\RX�RU�LW�KDV�EHHQ�LUUHOHYDQW"¾ +RZ�GR�\RX�VWXG\"¾ :LWK� UHVSHFW�WR�WKH�ILUVW�SDUWLDO�WHVW��ZKDW�KDSSHQHG"�:KDW�GR�\RX�IHHO"�:KLFK�DUH�\RXU�JRDOV�QRZ"¾ +RZ�LV�\RXU�UHODWLRQVKLS�ZLWK�\RXU�FODVVPDWHV"¾ +RZ�LV�\RXU�UHODWLRQVKLS�ZLWK�WKH�SURIHVVRUV"¾ 7KH�ZRUNLQJ�HQYLURQPHQW��LV�LW�JRRG"�+DYH�\RX�KDG�SRVLWLYH�RU�QHJDWLYH�H[SHULHQFHV"¾ :KLFK�DUH�\RXU�H[SHFWDWLRQV�DERXW�\RXU�FDUHHU"�)XWXUH"¾ 'R�\RX�KDYH�DQ\�SURSRVDO"
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