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$��VRPHZKDW�SHUVRQDO��SURORJXH�
�

:KHQ� ,�ZDV�DSSURDFKHG�E\� WKH�RUJDQL]HUV�RI� WKH�6\PSRVLXP�RQ�2QH�+XQGUHG�
<HDUV� RI� /¶(QVHLJQHPHQW� 0DWKpPDWLTXH� DV� D� SURVSHFWLYH� VSHDNHU�� ,� FHUWDLQO\� IHOW�
KRQRXUHG� EXW� DW� WKH� VDPH� WLPH� VXUSULVHG� DQG� WLPRURXV�� EHFDXVH� ,� DP� QHLWKHU� D�
PDWKHPDWLFV�HGXFDWRU�QRU�D�KLVWRULDQ�RI�PDWKHPDWLFV�E\�WUDLQLQJ�RU�E\�SURIHVVLRQ��,�DP�
MXVW� D� SODLQ� PDWKHPDWLFV� WHDFKHU� ZKR� EHOLHYHV� LQ� WKH� YDOXH� RI� WKH� FXOWXUDO� DQG� WKH�
KLVWRULFDO�GLPHQVLRQV�RI�WKH�GLVFLSOLQH�LQ�JHQHUDO�HGXFDWLRQ��7KH�WRSLF�DVVLJQHG�WR�PH�
GRHV� QRW� KHOS� WR� DOOHYLDWH� P\� QHUYRXVQHVV� HLWKHU�� EHFDXVH� P\� UHVHDUFK� LQWHUHVW� LQ�
PDWKHPDWLFV� OLHV� PRUH� LQ� DOJHEUD� DQG� GLVFUHWH� PDWKHPDWLFV�� �,� ZURWH� D� WKHVLV� LQ�
DOJHEUDLF�.�WKHRU\�XQGHU�WKH�VXSHUYLVLRQ�RI�+\PDQ�%DVV��ZKR�LV�WKH�SUHVHQW�3UHVLGHQW�
RI�WKH�,&0,��DQG�,�ODWHU�WXUQHG�WR�ZRUN�LQ�FRPELQDWRULDO�GHVLJQV���%XW�RI�FRXUVH�DV�D�
VWXGHQW�LQ�PDWKHPDWLFV�ZH�DOO�VWXG\�DQDO\VLV��DV�D�WHDFKHU�LQ�PDWKHPDWLFV�ZH�DOO�KDYH�
WDXJKW� VRPH� FRXUVHV� LQ� FDOFXOXV� RU� DQDO\VLV��$V� D� VFKRRO� SXSLO� DQG� XQGHUJUDGXDWH� ,�
VWXGLHG� DQDO\VLV� LQ� WKH�PLG�����V�� � ,� VXSSRVH� WKH�RUJDQL]HUV� FKRVH�PH� DV� D� VSHDNHU�
PDLQO\�IRU�P\�H[SHULHQFH�DV�D�OHDUQHU�RI�WKH�VXEMHFW�RI�DQDO\VLV�GXULQJ�WKH�PLGGOH�SDUW�
RI�WKH������FHQWXU\���
�

7KH�H[FHOOHQW�RSSRUWXQLW\�RI�PHHWLQJ�WKH�PDQ\�FROOHDJXHV�LQ�WKH�FRPPXQLW\�RI�



PDWKHPDWLFV� HGXFDWLRQ� RQ� WKDW� PHPRUDEOH� RFFDVLRQ�� QRW� WR� PHQWLRQ� XVLQJ� LW� DV� DQ�
H[FXVH�WR�YLVLW�WKH�EHDXWLIXO�FLW\�RI�*HQqYH��LV�WRR�WHPSWLQJ�IRU�PH�QRW�WR�DFFHSW�WKH�
LQYLWDWLRQ��+HQFH�,�VHW�WR�ZRUN�E\�SURFHHGLQJ�LQ�IRXU�GLUHFWLRQV��
�
�D�� ,�UHDG�XS�RQ�UHOHYDQW�SDSHUV�WKDW�DSSHDUHG�LQ�WKH�GHFDGH�����������LQ�WKH�MRXUQDO�
/¶(QVHLJQHPHQW�0DWKpPDWLTXH��
�
�E�� ,�FRQVXOWHG�UHODWHG�VRXUFHV��RI�ZKLFK�WKH�IROORZLQJ�DUH�SDUWLFXODUO\�SHUWLQHQW���



�� 7HQGDQFHV� QRXYHOOHV� GH� O¶HQVHLJQHPHQW� GHV�PDWKpPDWLTXHV��9RO�,� ��������
9RO�,,���������9RO�,,,���������9RO�,9���������,&0,�81(6&2��



�� 6WXGLHV� LQ� 0DWKHPDWLFV� (GXFDWLRQ�� 9RO�� ��� 7KH� (GXFDWLRQ� RI� 6HFRQGDU\�
6FKRRO�7HDFKHUV�RI�0DWKHPDWLFV��HGLWHG�E\�5��0RUULV��81(6&2��������



�� 0��$UWLJXH��$QDO\VLV�� LQ�$GYDQFHG�0DWKHPDWLFDO� 7KLQNLQJ�� HGLWHG� E\�'��
7DOO��.OXZHU�$FDGHPLF�3XEO�����������������������



� 0��$UWLJXH��5pIRUPHV�HW�FRQWUH�UpIRUPHV�GDQV�O¶HQVHLJQHPHQW�GH�O¶DQDO\VH�
DX� O\FpH� ������������� LQ�/HV� VFLHQFHV�DX� O\FpH�� XQ� VLqFOH�GH� UpIRUPHV�GH�
O¶HQVHLJQHPHQW� GHV� PDWKpPDWLTXHV� HW� GH� OD� SK\VLTXH� HQ� )UDQFH� HW� j�
O¶pWUDQJHU��HGLWHG�E\�%��%HOKRVWH��+��*LVSHUW��1��+XOLQ��9XLEHUW�,153��������
����������



� 3URFHHGLQJV�RI�,&0�RU�,&0(�KHOG�EHWZHHQ������WR�������
�
�
�F�� ,� FRQVXOWHG� VRPH� WH[WERRNV� LQ� FRPPRQ� XVH� LQ� WKH� PLG� ����� FHQWXU\�� � 7KLV� LV�
FHUWDLQO\�QRW�PHDQW�WR�EH�D�FRPSUHKHQVLYH�VXUYH\��EXW�LV�WR�D�ODUJH�H[WHQW�GHSHQGHQW�RQ�
P\�SHUVRQDO�DFTXDLQWDQFH�ZLWK�WKH�ERRNV��
�



�G�� ,� FRUUHVSRQGHG� RU� WDONHG�ZLWK� VRPH�PDWKHPDWLFLDQV� �RI� GLIIHUHQW� QDWLRQDOLWLHV��
ZKR�ZHUH�VWXGHQWV�RU�\RXQJ�WHDFKHUV�LQ�WKH�����V�DQG�HDUO\�����V�LQ�RUGHU�WR�JHW�WR�
NQRZ�DERXW�WKHLU�RZQ�OHDUQLQJ�RU�WHDFKLQJ�H[SHULHQFH�LQ�DQDO\VLV���,W�PXVW�EH�DGPLWWHG�
WKDW�WKLV�SDUW�RI�WKH�SURMHFW�LV�QRW�FDUULHG�RXW�V\VWHPDWLFDOO\�QRU�VFLHQWLILFDOO\�DQG�WHQGV�
WR�EH�DQHFGRWDO��%XW�LW�PD\�VXSSOHPHQW��D��DQG��E��LQ�WKDW�ZH�FDQ�JHW�D�QRQ�:HVWHUQ�
SHUVSHFWLYH� WKURXJK� WDONLQJ� ZLWK� VHYHUDO� PDWKHPDWLFLDQV� LQ� &KLQD�� 3DSHUV� LQ�
/¶(QVHLJQHPHQW� 0DWKpPDWLTXH� XVXDOO\� UHFRXQW� OHDUQLQJ� DQG� WHDFKLQJ� LQ� (XURSHDQ�
FRXQWULHV�� VRPHWLPHV� DOVR� LQ� 1RUWK� $PHULFDQ� FRXQWULHV�� EXW� YHU\� VHOGRP� LQ� $VLDQ�
FRXQWULHV�DV�ZHOO��$V�IRU�P\�RZQ�VHOI��,�EHJDQ�XQGHUJUDGXDWH�VWXG\�LQ�������:KHQ�,�ZDV�
D�VFKRRO�SXSLO�� WKH� WLGDO�ZDYH�RI� WKH�³QHZ�PDWK´�PRYHPHQW�KDG�QRW�\HW� VZHSW�RYHU�
+RQJ�.RQJ��VR�,�ZDV�EURXJKW�XS�LQ�D�PRUH�WUDGLWLRQDO�FXUULFXOXP��PRGHOOHG�DIWHU�WKH�
%ULWLVK�V\VWHP��VRPHWLPHV�ZLWK�D�WLPH�ODJ��DV�+RQJ�.RQJ�ZDV�LQ�WKRVH�GD\V�D�%ULWLVK�
FRORQ\��,W�ZDV�LQ�WKH�XQLYHUVLW\�WKDW�,�ILUVW�IHOW�WKH�LPSDFW�RI�PRGHUQ�PDWKHPDWLFV��
�
/HDUQLQJ�DQG�WHDFKLQJ�RI�DQDO\VLV�LQ�WKH�����V�DQG�����V�
�

:KDW�ZDV�VFKRRO�PDWKHPDWLFV�OLNH�LQ�WKH�����V"��7KHUH�LV�QR�GHDUWK�RI�UHSRUWV�RQ�
WKLV�TXHVWLRQ�HYHQ�LI�ZH�FRQILQH�RXU�VHDUFK�WR�/¶(QVHLJQHPHQW�0DWKpPDWLTXH��,QVWHDG�
RI�JRLQJ�RYHU�WKHP�RQH�E\�RQH�OHW�PH�MXVW�TXRWH�D�SDVVDJH�IURP�WKH�UHSRUW�E\�+RZDUG�)��
)HKU�>)HKU������@��
³7KLV��WKHQ�LV�WKH�SLFWXUH�RI�ZKDW�WKH�SXSLO�KDV�EHHQ�WDXJKW��:KDW�GRHV�KH�UHDOO\�NQRZ"��
7KLV� LV�KDUG� WR� WHOO��EXW� LW� FDQ�EH� VDLG� WKDW� WKH����\HDU�ROG� LQ�DOO� FRXQWULHV��ZKR�KDV�
FRQWLQXHG� KLV� VWXG\� RI� PDWKHPDWLFV� WKURXJK� WKH� ILUVW� �� RU� ��� \HDUV� RI� VFKRRO� FDQ�
FRPSXWH�LQ�D�PDWXUH�PDQQHU�ZLWK�WKH�SRVLWLYH�UDWLRQDO�QXPEHUV��LQ�D�GHFLPDO�V\VWHP�RI�
QRWDWLRQ��HYHQ�WKRXJK�KH�FDQQRW� UDWLRQDOL]H�ZKDW�KH�GRHV��KH�KDV�D� IDLUO\�XVHIXO�DQG�
SUDFWLFDO� NQRZOHGJH� RI� JHRPHWU\� ZLWK� UHVSHFW� WR� PHQVXUDWLRQ� DQG� FRPPRQ�



UHODWLRQVKLSV�� DQG� KH� FDQ�PDQLSXODWH� DOJHEUDLF� H[SUHVVLRQV� DQG� VROYH� HTXDWLRQV� DQG�
SUREOHPV�LQ�D�VWUXFWXUHOHVV�V\VWHP�RI�DOJHEUD��+H�FDQ�PDNH�VLPSOH�GHGXFWLRQV��EXW�KLV�
HQWLUH�FRQFHSW�RI�SURRI��LI�DQ\��LV�OLPLWHG�WR�WKDW�RI�WKHRUHPV�LQ�JHRPHWU\��+H�UHDOO\�GRHV�
QRW� NQRZ� ZKDW� PDWKHPDWLFV� LV�� RU� KRZ� LW� LV� DSSOLHG�� EXW� KH� KDV� D� ODUJH� ERG\� RI�
LQIRUPDWLRQ��XSRQ�ZKLFK��LI�KH�LV�LQFOLQHG�RU�LQWHUHVWHG��D�VWXG\�RI�PDWKHPDWLFV�FDQ�EH�
EXLOW�LQ�WKH�DJHV����\HDUV�WR����\HDUV�´���
�$V�DQ�DVLGH��IURP�ZKDW�,�REVHUYH�RI�P\�RZQ�VWXGHQWV�WRGD\��PRVW�RI�WKHP�VWLOO�GR�QRW�
NQRZ�ZKDW� PDWKHPDWLFV� LV�� EXW� WKH\� KDYH� D� IDU� PRUH� PHDJUH� ERG\� RI� LQIRUPDWLRQ�
PDVWHUHG�VR�WKDW�WKH\�H[SHULHQFH�GLIILFXOW\�LQ�FRQWLQXLQJ�WKHLU�VWXG\�RI�PDWKHPDWLFV���
)HKU�FRQWLQXHV�ZLWK�WKH�DLPV�RI�PDWKHPDWLFDO�LQVWUXFWLRQ�ODEHOOHG�DV���
³����PDWKHPDWLFV�IRU�WKH�EHWWHU�OLIH��L�H��IRU�LWV�LQWULQVLF�YDOXH��RU�IRU�LWV�RZQ�VDNH�DQG�
����PDWKHPDWLFV�IRU�D�EHWWHU�OLYLQJ��L�H��IRU�LWV�DSSOLFDWLRQ�WR�VFLHQFH��WHFKQRORJ\��DQG�
VRFLDO�SUREOHPV�WKDW�ZLOO�UHVXOW�LQ�PRUH�HIILFLHQW�SUDFWLFDO�GD\�E\�GD\�OLYLQJ�´��
7KLV�VKRXOG�ULQJ�HTXDOO\�WUXH�IRUW\�\HDUV�DIWHU�LW�ZDV�ZULWWHQ��EXW�WRGD\�SHRSOH�VHHP�WR�
SD\�PRUH�DQG�PRUH�DWWHQWLRQ�WR�����WKDQ�WR������DW�PRVW�SD\LQJ�VRPH�OLS�VHUYLFH�WR�WKH�
ODWWHU���
�

,W�ZDV�ZLWK�WKH�DFDGHPLF�EDFNJURXQG�GHSLFWHG�DERYH�WKDW�VWXGHQWV� LQ� WKH�XSSHU�
VHFRQGDU\� VFKRRO� HPEDUNHG� RQ� WKH� VWXG\� RI� DQDO\VLV��ZKLFK�ZDV� XVXDOO\� MXVW� FDOOHG�
FDOFXOXV�LQ�PRVW�SODFHV��DV�LW�VWLOO�LV�WRGD\����&DOFXOXV�KDG�EHHQ�LQWURGXFHG�LQWR�WKH�XSSHU�
VHFRQGDU\�VFKRRO�FXUULFXOXP�LQ� WKH�HDUO\�SDUW�RI� WKH������FHQWXU\�� � ,W�PHW�ZLWK�VRPH�
VXFFHVV��IRU�LQVWDQFH�LQ�WKH�UHIRUP�RI������LQ�)UDQFH�>$UWLJXH������@��%\�WKH�����V�WKH�
V\OODEXV�ZDV�PRUH�RU�OHVV�VWDELOL]HG�WR�LQFOXGH��GLIIHUHQWLDWLRQ�DQG�LQWHJUDWLRQ��VLPSOH�
DSSOLFDWLRQV�VXFK�DV�UDWH�RI�FKDQJH��PD[LPD�DQG�PLQLPD��DUHD�DQG�YROXPH��FHQWUH�RI�
PDVV�� PRPHQW� RI� LQHUWLD�� WKH� WULJRQRPHWULF�� ORJDULWKPLF� DQG� H[SRQHQWLDO� IXQFWLRQV��
7D\ORU� VHULHV� H[SDQVLRQ�RI� IXQFWLRQV��7KH� LQVWUXFWLRQ�ZDV� LQ� ODUJH�SDUW� LQWXLWLYH� DQG�



LQIRUPDO��HPSKDVL]LQJ�FDOFXODWLRQ�UDWKHU�WKDQ�FRQFHSWXDO�XQGHUVWDQGLQJ��)RU�LQVWDQFH��
WKH�LGHD�RI�OLPLW�ZDV�H[SODLQHG�WKURXJK�DQ�LQWXLWLYH�VHQVH�WKDW�WKH�GHSHQGHQW�YDULDEOH�
DSSURDFKHV�D�FHUWDLQ�YDOXH�DV�WKH�LQGHSHQGHQW�YDULDEOH�DSSURDFKHV�D�JLYHQ�YDOXH��7KH�
GHULYDWLYH� RI� D� IXQFWLRQ� I�[�� DW� �� = �LV� GHVFULEHG� JHRPHWULFDOO\� DV� WKH� VORSH� RI� WKH�
WDQJHQW�OLQH�WR�WKH�FXUYH�\�±�I�[�� ���DW�WKH�SRLQW������[��I�D���RI�WKH�HXFOLGHDQ�SODQH�5���
)URP� WKLV� GHVFULSWLRQ� VWXGHQWV�ZHUH� OHG� WR� WKH� FDOFXODWLRQ� RI� WKH� OLPLW� RI� D�1HZWRQ�
TXRWLHQW�>I�D�K�±I�D�@�K�DV�K�DSSURDFKHV����IURP�ZKLFK�SRLQW�RQ�WKH\�ZHUH�GULOOHG�LQ�WKH�
FDOFXODWLRQ�RI�WKH�GHULYDWLYHV�RI�PDQ\�GLIIHUHQW�IXQFWLRQV��7KH�VXEMHFW�ZDV�PHDQW�WR�EH�
SUHSDUDWRU\�IRU�WKRVH�ZKR�ZRXOG�JR�RQ�WR�XQLYHUVLW\�DQG�QHHG�LW�DV�D�WRRO�RU�SUHUHTXLVLWH�
IRU�IXUWKHU�PDWKHPDWLFDO�SXUVXLWV��/HW�PH�LOOXVWUDWH�ZLWK�P\�RZQ�OHDUQLQJ�H[SHULHQFH��,�
FDPH�LQWR�FRQWDFW�ZLWK�FDOFXOXV�EHIRUH�IRUPDO�XSSHU�VHFRQGDU\�VFKRROLQJ�ZKHQ�LQ�WKH�
SUHFHGLQJ�VXPPHU�YDFDWLRQ�P\�PDWKHPDWLFV� WHDFKHU�NLQGO\�RIIHUHG�WR�JLYH�PH�H[WUD�
OHVVRQV�RXW�RI�WKH�SRSXODU�$PHULFDQ�WH[WERRN�(OHPHQWV�RI�WKH�'LIIHUHQWLDO�DQG�,QWHJUDO�
&DOFXOXV� E\� :LOOLDP� $QWKRQ\� *UDQYLOOH� �UHYLVHG� E\� 3HUF\� )�� 6PLWK� DQG� :LOOLDP�
5D\PRQG�/RQJOH\�LQ�������RULJLQDOO\�SXEOLVKHG�LQ��������2QH�ZRXOG�UHDG�GHILQLWLRQV�
OLNH����

³WKH� YDULDEOH� Y� LV� VDLG� WR� DSSURDFK� WKH� FRQVWDQW� O� DV� D� OLPLW� ZKHQ� WKH�
VXFFHVVLYH�YDOXHV�RI�Y�DUH�VXFK� WKDW� WKH�QXPHULFDO�YDOXH�RI� WKH�GLIIHUHQFH����
Y� ±� O�XOWLPDWHO\� EHFRPHV� DQG� UHPDLQV� OHVV� WKDQ� DQ\� SUHDVVLJQHG� SRVLWLYH�
QXPEHU��KRZHYHU�VPDOO�´��

DQG�UHFLSHV�OLNH���
³*(1(5$/�58/(�)25�',))(5(17,$7,21�
),567�67(3�� ,Q� WKH� IXQFWLRQ� UHSODFH�[� E\�[���∆[�� DQG� FDOFXODWH� WKH�QHZ�
YDOXH�RI�WKH�IXQFWLRQ��\���∆\��
6(&21'�67(3��6XEWUDFW�WKH�JLYHQ�YDOXH�RI�WKH�IXQFWLRQ�IURP�WKH�QHZ�YDOXH�
DQG�WKXV�ILQG�∆\��WKH�LQFUHPHQW�RI�WKH�IXQFWLRQ���



7+,5'�67(3��'LYLGH�WKH�UHPDLQGHU�∆\��WKH�LQFUHPHQW�RI�WKH�IXQFWLRQ��E\�
∆[��WKH�LQFUHPHQW�RI�WKH�LQGHSHQGHQW�YDULDEOH���
)2857+�67(3��)LQG�WKH�OLPLW�RI�WKLV�TXRWLHQW�ZKHQ�∆[��WKH�LQFUHPHQW�RI�
WKH�LQGHSHQGHQW�YDULDEOH��YDULHV�DQG�DSSURDFKHV�]HUR�DV�D�OLPLW���7KLV�LV�WKH�
GHULYDWLYH�UHTXLUHG�´����

,QWHJUDWLRQ� LV� LQWURGXFHG� DV� WKH� LQYHUVH� RSHUDWLRQ� WR� GLIIHUHQWLDWLRQ�� YL]�� ³WR� ILQG� D�
IXQFWLRQ�I�[��ZKRVH�GHULYDWLYH� ���� ���

φ=′ �LV�JLYHQ´���7KH�GHILQLWH�LQWHJUDO�IROORZV�QH[W��
DJDLQ�ZLWK�D�UHFLSH���

³),567� 67(3�� )LQG� WKH� LQGHILQLWH� LQWHJUDO� RI� WKH� JLYHQ� GLIIHUHQWLDO�
H[SUHVVLRQ��
6(&21'�67(3��6XEVWLWXWH�LQ�WKLV�LQGHILQLWH�LQWHJUDO�ILUVW�WKH�XSSHU�OLPLW�DQG�
WKHQ� WKH� ORZHU� OLPLW� IRU� WKH�YDULDEOH�� DQG�VXEWUDFW� WKH� ODVW� UHVXOW� IURP� WKH�
ILUVW�´�

,Q� P\� VFKRRO� GD\V� ,� HQMR\HG� GRLQJ� DOO� WKHVH� EXW� ,� ZRXOG� QRW� FODLP� WKDW� ,� UHDOO\�
XQGHUVWRRG�ZKDW�ZDV�JRLQJ�RQ��,�VWLOO�GLG�QRW�UHDOO\�XQGHUVWDQG�ZKDW�ZDV�JRLQJ�RQ�HYHQ�
DIWHU� VWXG\LQJ� ODWHU� XSSHU� VHFRQGDU\� VFKRRO� WH[WERRNV� VXFK� DV� 7HFKQLTXHV� RI�
0DWKHPDWLFDO�$QDO\VLV�E\�&�-��7UDQWHU��7KH�(QJOLVK�8QLYHUVLWLHV�3UHVV����������,�VROYHG�
TXLWH�D�QXPEHU�RI�H[HUFLVHV�LQ�WKDW�ERRN��PRVW�RI�WKHP�RI�D�UDWKHU�WHFKQLFDO�QDWXUH��VXFK�
DV���
� ,I�D��E�DUH�SRVLWLYH�DQG�D���E� ����VKRZ�WKDW�DE�≤�ó�DQG�GHGXFH�WKDW�
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2FFDVLRQDOO\�,�UDQ�LQWR�VRPH�WKHRUHWLFDO�GLVFXVVLRQ��VXFK�DV���

 ,I�I�D�� �I�E���WKHUH�LV�RQH�SRLQW�LQ�WKH�RSHQ�LQWHUYDO��D��E��DW�ZKLFK�I ¶�[�� ����

 ,I� I ¶�[�� !� �� IRU� HYHU\� [� LQ� WKH� RSHQ� LQWHUYDO� �D�� E��� I�[�� LV� VWULFWO\� LQFUHDVLQJ�

WKURXJKRXW�WKH�LQWHUYDO��
6RPHZKHUH�LQ�WKH�ERRN�WKHUH�LV�D�SDVVDJH�RQ�WKH�)XQGDPHQWDO�7KHRUHP�RI�&DOFXOXV��
%XW� ,�ZDV� QRW� DZDUH� RI� WKH� VLJQLILFDQFH� RI� WKLV� EHDXWLIXO� UHVXOW� DW� WKH� WLPH�� ,Q� IDFW��
ZLWKRXW�JUDVSLQJ�WKH�FRQFHSW�RI�D�GHILQLWH�LQWHJUDO�DV�WKH�OLPLW�RI�D�FHUWDLQ�VXPPDWLRQ��,�
ZRXOG�KDYH�KDG�GLIILFXOW\�LQ�DSSO\LQJ�LQWHJUDWLRQ�DW�ZLOO�WR�VROYH�SUREOHPV�RWKHU�WKDQ�
WKH�VWHUHRW\SHG�RQHV�� ,I� ,�KDG�VWXGLHG�ZLWK�DOO�P\�PLJKW� WKH�ERRN�$�&RXUVH�RI�3XUH�
0DWKHPDWLFV� E\�*RGIUH\�+DUROG�+DUG\� �WHQWK� HGLWLRQ� ������ RULJLQDOO\� SXEOLVKHG� LQ�
������� ,� FRXOG� KDYH� XQGHUVWRRG� EHWWHU�� %XW� WKH� ERRN� ZDV� FOHDUO\� EH\RQG� P\�
FRPSUHKHQVLRQ�DW�WKH�WLPH����,�ERXJKW�WKH�ERRN�EHFDXVH�RI�LWV�PLVOHDGLQJ�WLWOH��VLQFH�
WKH� VXEMHFW� ,� UHJLVWHUHG� IRU� WKH� XQLYHUVLW\� HQWUDQFH� H[DPLQDWLRQ� ZDV� FDOOHG� ³3XUH�
0DWKHPDWLFV´��WR�EH�GLVWLQJXLVKHG�IURP�DQRWKHU�VXEMHFW�FDOOHG�³$SSOLHG�0DWKHPDWLFV´���
+RZHYHU��RQH�WKLQJ�,�UHPHPEHU�YLYLGO\�DERXW�UHDGLQJ�WKDW�ERRN�LV�LWV�DSSHQGL[�RQ�WZR�
SURRIV� RI� WKH� )XQGDPHQWDO� 7KHRUHP� RI�$OJHEUD�ZLWK� WKH� EHJLQQLQJ� UHPDUN� WKDW� ³LW�
EHORQJV�PRUH�SURSHUO\�WR�DQDO\VLV´���LQ�WKH�PLQG�RI�D����\HDU�ROG��LW�LV�VWUDQJH�WR�OHDUQ�
WKDW�WKH�URRW�RI�DQ�DOJHEUDLF�HTXDWLRQ�KDV�WR�GR�ZLWK�LQILQLWHVLPDO�DQDO\VLV��

'HVSLWH� WKLV� VKDGRZ\� XQGHUVWDQGLQJ� �EXW� ZLWK� UHDVRQDEO\� DGHTXDWH� WHFKQLFDO�
FRPSHWHQFH� LQ� FRPSXWDWLRQ�� ,�ZDV� WKULOOHG�ZLWK� WKH� VXEMHFW� RI� FDOFXOXV��'XULQJ� WKH�
VXPPHU�YDFDWLRQ�ZKHQ�P\�WHDFKHU�JDYH�PH�WKH�H[WUD�WXWRULQJ��,�FRXOG�VROYH�D�SUREOHP��
DOEHLW�LQ�D�UDWKHU�IRUPDO�V\PERO�SXVKLQJ�PDQQHU�ZLWKRXW�NQRZLQJ�ZKDW�D�GLIIHUHQWLDO�



HTXDWLRQ�LV��WKDW�DVNHG�IRU�WKH�HVFDSH�VSHHG�RI�D�URFNHW��$�URFNHW��RI�PDVV�P��LV�WR�EH�
ODXQFKHG� VWUDLJKW� XS� IURP� WKH� VXUIDFH� RI� HDUWK� �RI�PDVV�0�� KDYLQJ� D� UDGLXV�5�� 7KH�
VWXGHQW� LV� DVNHG� WR� VKRZ� WKDW� WKH� PLQLPXP� VSHHG� �� �DW� ZKLFK� WKH� URFNHW� PXVW� EH�
ODXQFKHG� WR� UHDFK� D� GLVWDQFH� �� �IURP� WKH� FHQWUH� RI� HDUWK� LV� JLYHQ� E\�
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*0Y = �7KLV� OLWWOH� IHDW� RQ� P\� SDUW� ZDV�
SDUWLFXODUO\�WKULOOLQJ�DW�WKH�WLPH�ZKHQ�D�OLWWOH�RYHU�WKUHH�\HDUV�SUHYLRXVO\�WKH�ILUVW�6RYLHW�
VSXWQLN�ZDV�ODXQFKHG�LQWR�RUELW��KHUDOGLQJ�WKH�DJH�RI�VSDFH�WUDYHO��

�
7KH�³QHZ�PDWK´�PRYHPHQW�DQG�DQDO\VLV�
�



7KH�ZRUG�³VSXWQLN´�PHQWLRQHG�LQ�D�SDSHU�RQ�PDWKHPDWLFV�HGXFDWLRQ�UHPLQGV�RQH�
RI�WKH�³QHZ�PDWK´�PRYHPHQW��7KHUH�LV�QR�QHHG�WR�JR�LQWR�WKH�KLVWRU\�RI�WKH�QHZ�PDWK�
PRYHPHQW� QRU� WKH� GLVSXWH� RQ� WKH� SURV� DQG� FRQV� GXULQJ� DQG� DIWHU� WKH� PRYHPHQW��
DOWKRXJK�WKLV�LV�HYHQWIXO��LQVWUXFWLYH�DQG��ZRUWK�WKH�GLVFXVVLRQ���7KHUH�LV�D�ODUJH�ERG\�RI�
OLWHUDWXUH�RQ�WKDW��)RU�DQ�RYHUYLHZ�LQ�WKH�8.�DQG�WKH�86$�RQH�FDQ�FRQVXOW�>7KZDLWHV��
������ &%06�� ����@�� 7ZR� WKRXJKW�SURYRNLQJ� SDSHUV� SXEOLVKHG� LQ� /¶(QVHLJQHPHQW�
0DWKpPDWLTXH�GLVFXVVHG�WKH�LVVXHV�LQ�WKH�HDUO\�SKDVH�RI�WKH�PRYHPHQW�>)UHXGHQWKDO��
������ :LWWHQEXUJ�� ����@�� 7KH� LQWURGXFWLRQ� RI� XQWUDGLWLRQDO� VXEMHFW� PDWWHU� DQG� WKH�
HPSKDVLV�RQ�DEVWUDFWLRQ�DQG�VWUXFWXUH�LQ�WKH�QHZ�PDWK�PRYHPHQW�GLG�QRW�VHHP�WR�DIIHFW�
EDVLFDOO\�WKH�OHDUQLQJ�DQG�WHDFKLQJ�RI�DQDO\VLV�DV�D�VFKRRO�VXEMHFW��LQ�WKH�VHQVH�WKDW�ZKDW�
ZDV� D� GLIILFXOW� SHGDJRJLFDO� SUREOHP� EHIRUH� WKH� PRYHPHQW� UHPDLQHG� D� GLIILFXOW�
SHGDJRJLFDO�SUREOHP�GXULQJ�DQG�DIWHU�WKH�PRYHPHQW���,W�LV�WUXH�WKDW�LQ�WKH�QHZ�PDWK�
PRYHPHQW��WKH�VXEMHFW�RI�DQDO\VLV��DW�OHDVW�RQ�ZKDW�FRQFHUQV�QRWLRQV�DQG�WRSLFV�FORVHO\�
UHODWHG� WR� LW� �VXFK�DV� IXQFWLRQ��DEVROXWH�YDOXH��HUURU�HVWLPDWLRQ��VHTXHQFH�DQG�VHULHV��
PDQLSXODWLRQ�RI�LQHTXDOLWLHV��PHWULFV��HWF����ZDV�WDXJKW�LQ�HYHQ�ORZHU�JUDGHV�IRU�HYHQ�
\RXQJHU�SXSLOV��DQG�WKDW�WKH�ODQJXDJH�RI�VHWV�DQG�PDSSLQJV�ZDV�DGRSWHG�IRU�WKH�SXUVXLW�
RI�SUHFLVHQHVV��DQG�WKDW�WKHUH�ZDV�D�WUHQG�WRZDUGV�DEVWUDFWLRQ���%XW�HYHQ�ZLWKRXW�WKH�
ODQJXDJH� RI� VHWV� DQG�PDSSLQJV�� HYHQ�ZLWKRXW� WKH� VWUHQJWKHQHG� GRVH� RI� DEVWUDFWLRQ��
VWXGHQWV� IRXQG�DQDO\VLV� �FDOFXOXV��GLIILFXOW��QRW� UHDOO\�EHFDXVH� WKH\�FRXOG�QRW�GR� WKH�
�URXWLQH��FDOFXODWLRQV�EXW�EHFDXVH�WKH\�GLG�QRW�XQGHUVWDQG�DQG�FRXOG�QRW�PDNH�JRRG�
VHQVH�RI� WKH�VXEMHFW�� �7KH� WUDQVLWLRQ�IURP�VFKRRO� WR�XQLYHUVLW\�SRVHG��DV� LW� VWLOO�GRHV�
WRGD\��HYHQ�PRUH�VHULRXV�SUREOHPV���6HYHUDO�SDSHUV�ZKLFK�DSSHDUHG�LQ�/¶(QVHLJQHPHQW�
0DWKpPDWLTXH�LQ�WKH�PLG�����V�ZHUH�GHYRWHG�WR�WKDW�LVVXH�>%HKQNH��������'HOHVVHUW��
������)UHXGHQWKDO��������0D[ZHOO������@��.D\�3LHQH�DOVR�GLVFXVVHG�WKLV� LVVXH�LQ�DQ�
DGGUHVV� LQ� WKH� ,&0���DW�$PVWHUGDP�>3LHQH������@��$JDLQ�� OHW�PH�LOOXVWUDWH�ZLWK�P\�
RZQ�OHDUQLQJ�H[SHULHQFH���%HVLGHV�VWXG\LQJ�WH[WERRNV�VXFK�DV�'LIIHUHQWLDO�DQG�,QWHJUDO�



&DOFXOXV��9RO��,�DQG�,,�E\�5LFKDUG�&RXUDQW���������0DWKHPDWLFDO�$QDO\VLV��$�0RGHUQ�
$SSURDFK�7R�$GYDQFHG�&DOFXOXV�E\�7RP�$SRVWRO���������3ULQFLSOHV�RI�0DWKHPDWLFDO�
$QDO\VLV�E\�:DOWHU�5XGLQ������������HGLWLRQ��������,�FRXOG�DOVR�KDYH�DFFHVV�WR�&KLQHVH�
WH[WERRNV� ZKLFK� ZHUH� PRGHOOHG� DIWHU� WKH� 6RYLHW� WUDGLWLRQ� RI� WH[WERRNV� ZULWWHQ� E\�
DXWKRUV�OLNH�$OHNDQGU�,DNRYOHYLFK�.KLQFKLQ�RU�*ULJRULL�0LNKDLORYLFK�)LFKWHQKRO]�WKDW�
ZHUH�SRSXODU�LQ�WKH�8665�DQG�LQ�&KLQD�LQ�WKH�PLG������FHQWXU\��7KH�FRXUVH�ZRXOG�VWDUW�
ZLWK�D�GHWDLOHG�GLVFXVVLRQ�RI�WKH�FRPSOHWHQHVV�RI�WKH�UHDO�QXPEHU�V\VWHP�LQ�LWV�YDULRXV�
IRUPXODWLRQV�DQG�WKH�EDVLF�WKHRUHPV�DERXW�D�FRQWLQXRXV�IXQFWLRQ�GHILQHG�RQ�D�FORVHG�
LQWHUYDO���$�SDUWLFXODUO\�OXFLG�DFFRXQW��VWLOO�ZRUWK�VWXG\LQJ�WRGD\��LV�WKH�OLWWOH�ERRN�(LJKW�
/HFWXUHV�2Q�0DWKHPDWLFDO� $QDO\VLV�E\�$�,��.KLQFKLQ�� ILUVW� SXEOLVKHG� LQ�5XVVLDQ� LQ�
�������7KXV�,�KDG�WKH�RSSRUWXQLW\�WR�VDPSOH�WKH�YHU\�ULJRURXV�WUHDWPHQW�RI�DQDO\VLV�E\�
WKH�6RYLHW�VFKRRO��ZKLFK�ZDV�KDUG�ZRUN�EXW�JRRG�VROLG�WUDLQLQJ��,Q�(XURSH��EXGGLQJ�
PDWKHPDWLFLDQV�LQ�WKHLU�ILUVW�\HDU�DW�XQLYHUVLW\�ZHQW�WKURXJK�D�VLPLODU�ULJRURXV�GLHW�RI�
WH[WERRNV� E\� DXWKRUV� OLNH� eGRXDUG� *RXUVDW�� *HRUJHV� 9DOLURQ�� RU� -HDQ� %DVV�� 7KH�
FRQVHTXHQFH�RI�JRLQJ�WKURXJK�VXFK�D�ULJRURXV�GLHW�LV�WKDW�RQH�HLWKHU�PDNHV�LW�RU�RQH�JHWV�
LUUHWULHYDEO\�ORVW��,Q�WKH�PLG������FHQWXU\��ZKHQ�WHUWLDU\�HGXFDWLRQ�LQ�PRVW�SODFHV�VWLOO�
FDWHUHG�IRU�pOLWLVP��WKLV�VWDWH�RI�DIIDLU�ZDV�DOORZHG�WR�JR�RQ��:LWK�WKH�RSHQLQJ�XS�RI�
WHUWLDU\�HGXFDWLRQ�LQ�ODWHU�GHFDGHV��WKH�SUREOHP�LV�JHWWLQJ�PRUH�DQG�PRUH�QRWLFHDEOH�DQG�
KDV�WR�EH�IDFHG�DQG�UHVROYHG��

�
7ZR�TXHVWLRQV�RQ�WUDQVLWLRQ�IURP�VFKRRO�WR�XQLYHUVLW\�
�

7KHUH�DUH�WZR�TXHVWLRQV�,�ZLVK�WR�UDLVH�FRQFHUQLQJ�WKH�WUDQVLWLRQ�IURP�VFKRRO�WR�
XQLYHUVLW\�SHUWDLQLQJ�WR�WKH�OHDUQLQJ�DQG�WHDFKLQJ�RI�DQDO\VLV��

��
�D�� %\�REVHUYLQJ�VWXGHQWV�,�KDYH�WDXJKW�IURP�WKH�PLG�����V�WLOO�QRZ��,�ILQG�WKDW�,�ZDV�



TXLWH�IRUWXQDWH�WR�KDYH�H[SHULHQFHG�D�VPRRWKHU�WUDQVLWLRQ��7R�ZKDW�H[WHQW�KDV�WKLV�WR�GR�
ZLWK� P\� ³FODVVLFDO´� HGXFDWLRQ� LQ� JHRPHWU\"� $V� 5LFKDUG� &RXUDQW� SXWV� LW� LQ� DQ�
LQWURGXFWRU\�UHPDUN�WR�KLV�IDPRXV�WH[WERRN�RQ�FDOFXOXV�>&RXUDQW������@��³,WV�LQWLPDWH�
DVVRFLDWLRQ�ZLWK�JHRPHWULFDO�LGHDV�DQG�LWV�VWUHVV�RQ�LQGLYLGXDO�QLFHWLHV�JLYH�WKH�ROGHU�
PDWKHPDWLFV� D� FKDUP�RI� LWV� RZQ�´� � ,�ZDV�EURXJKW�XS�ZLWK� D� ODUJH�GRVH� RI� V\QWKHWLF�
JHRPHWU\� UHSOHWH� ZLWK� ORWV� RI� SURRIV� DQG� FRQVWUXFWLRQ� SUREOHPV�� 1RW� RQO\� ZDV� ,�
DFFXVWRPHG�WR�WKH�QRWLRQ�RI�SURRI�DQG�ORJLF�EHIRUH�VWDUWLQJ�XQGHUJUDGXDWH�VWXG\��EXW�LQ�
VFKRRO� JHRPHWU\� ,� WDVWHG� WKH� MR\� RI� GLVFRYHU\� DQG� WKH� MR\� RI� VXFFHHGLQJ� LQ�
XQGHUVWDQGLQJ�VRPHWKLQJ�ZKLFK�LV�WDQJLEOH��\RX�FDQ�DW�OHDVW�GUDZ�VRPH�SLFWXUHV�HYHQ�LI�
\RX�GR�QRW�NQRZ�ZK\�LW�KDV�WR�EH�OLNH�WKDW�DW�ILUVW��EXW�QRW�REYLRXV��\RX�GR�QRW�NQRZ�
ZK\� LW� LV� OLNH� WKDW�DW� ILUVW���*HRPHWU\� LV�D� VXEMHFW� LQ�ZKLFK�RQH�FDQ�H[HUFLVH� ORJLFDO�
GLVFLSOLQH�DQG�IUHH�LPDJLQDWLRQ�DW�WKH�VDPH�WLPH��'HYHORSLQJ�D�OLNLQJ�IRU�JHRPHWU\�DOVR�
HQDEOHG�PH� WR� ORRN� DW� SUREOHPV� LQ�RWKHU� VXEMHFWV� IURP�D� JHRPHWULF�YLHZSRLQW��7KLV�
KHOSHG�LQ�SDUWLFXODU�LQ�WKH�VWXG\�RI�DQDO\VLV��$IWHU�DOO��FDOFXOXV�LV�WKH�SURFHVV�RI�OLQHDU�
DSSUR[LPDWLRQ��DQG�OLQHDU�SUREOHPV�IDOO�ZLWKLQ�WKH�SXUYLHZ�RI�OLQHDU�DOJHEUD��ZKLFK�LV�
LQ�LWVHOI�DNLQ�WR�JHRPHWU\��2I�FRXUVH��LW�GRHV�QRW�ZRUN�DOO�WKH�WLPH�DQG�GLIIHUHQW�SHUVRQV�
DUH� DFFXVWRPHG� WR� GLIIHUHQW� ZD\V� RI� WKLQNLQJ�� QHYHUWKHOHVV� LW� RIIHUV� DQ� DOWHUQDWLYH��
0DQ\�VWXGHQWV�WRGD\�DUH�QRW�DFFXVWRPHG�WR�WKLV�IOH[LELOLW\�LQ�IUDPHZRUN�LQ�WKHLU�VWXG\�
RI�PDWKHPDWLFV��
�
�E�� +RZ�H[WHQVLYH�LV�WKH�LQIOXHQFH�RI�³%RXUEDNLVP´�IHOW�RQ�WKH�WHDFKLQJ�RI�DQDO\VLV�LQ�
WKH�XQLYHUVLW\"��,Q�VFKRRO�PDWKHPDWLFV�,�GR�QRW�WKLQN�WKHUH�LV�PXFK�LQIOXHQFH�DW�DOO��,�
ILUVW�OHDUQW�DERXW�WKH�ZRUN�RI�%RXUEDNL�IURP�P\�WHDFKHUV�DW�WKH�XQLYHUVLW\��,�FDQQRW�VD\�
PXFK�PRUH�IXUWKHU�RQ�WKLV�LVVXH�DV�,�KDYH�QRW�IRXQG�RXW�HQRXJK��DQG�EHVLGHV�LW�ZRXOG�EH�
VRPHZKDW�UHPRWH�IURP�VFKRRO�PDWKHPDWLFV��ZKLFK�LV�ZKDW�ZH�DUH�PRUH�IRFXVHG�RQ�LQ�
RXU�GLVFXVVLRQ��



�
�
:KDW�FDQ�ZH�OHDUQ�IURP�ORRNLQJ�DW�WKH�SDVW"�
�
� :KDW�FDQ�ZH�OHDUQ�IURP�ORRNLQJ�DW�WKRVH�E\JRQH�GD\V�DV�IDU�DV�WKH�OHDUQLQJ�DQG�
WHDFKLQJ� RI� DQDO\VLV� LQ� WKH� VFKRRO� RU� XQLYHUVLW\� FODVVURRP� RI� WKH� ����� FHQWXU\� DUH�
FRQFHUQHG"�%DFN�LQ�WKRVH�GD\V��WKH�DOO�SXUSRVH�HOHFWURQLF�FRPSXWHU�ZDV�MXVW�PDNLQJ�LWV�
GpEXW��WKH�KDQG�KHOG�FDOFXODWRU�ZDV�VWLOO�D�OX[XU\�LQ�WKH�FODVVURRP��WKH�,QWHUQHW�ZDV�QRW�
WKRXJKW�RI�HYHQ� LQ�ZRUNV�RI�VFLHQFH�ILFWLRQ�� WKH�PDWKHPDWLFV�FXUULFXOXP�ZDV�QRW�DV�
EURDG�DQG�DV�GLYHUVLILHG��WKH�DSSOLFDWLRQ�RI�DQDO\VLV�ZDV�PDLQO\�FRQILQHG�WR�SK\VLFV�DQG�
HQJLQHHULQJ��$V�D�UHVXOW��FRQWHPSRUDU\�LVVXHV�LQ�WKH�OHDUQLQJ�DQG�WHDFKLQJ�RI�DQDO\VLV��
VXFK�DV�WKH�XVH�RI�PRGHUQ�WHFKQRORJ\�LQ�WKH�FODVVURRP��WKH�UHOHYDQFH�RI�WKH�VXEMHFW�LQ�
GDLO\�OLIH�RU�WKH�UHODWLRQVKLS�RI�WKH�VXEMHFW�WR�LQIRUPDWLRQ�WHFKQRORJ\��ZHUH�QRW�\HW�RQ�
WKH�DJHQGD��+RZHYHU��WKH�GLIILFXOWLHV�D�VWXGHQW�HQFRXQWHUHG�LQ�WKRVH�GD\V�DUH�VWLOO�WKH�
GLIILFXOWLHV�D�VWXGHQW�HQFRXQWHUV�WRGD\��,Q�WKLV�VHQVH��PDQ\�RI�WKHVH�FRQWHPSRUDU\�LVVXHV��
WKRXJK�WKH\�PD\�SOD\�D�VLJQLILFDQW�UROH�LQ�LPSURYLQJ�WKH�OHDUQLQJ�DQG�WHDFKLQJ�RI�WKH�
VXEMHFW��DUH�VHFRQGDU\�VLQFH�WKH\�PD\�ZHOO�EUHDWKH�QHZ�OLIH�LQWR�WKH�VXEMHFW�EXW�WKH\�DUH�
QRW�DW�WKH�URRW�RI�WKH�GLIILFXOW\��:KDW�LV�DW�WKH�URRW�LV�WKH�SHUHQQLDO�FRQWURYHUV\�EHWZHHQ�
FRPSXWDWLRQDO� VNLOO� DQG� XQGHUVWDQGLQJ�� EHWZHHQ� FRQFUHWHQHVV� DQG� DEVWUDFWLRQ�� 7KLV�
FRQWURYHUV\�� ZKLFK� FDQ� VRPHWLPHV� XQIRUWXQDWHO\� GHYHORS� LQWR� DQ� XQQHFHVVDU\� IDOVH�
GLFKRWRP\�� LV� D� WKHPH� ZKLFK� UHYHUEHUDWHG� WKURXJKRXW� WKH� ODVW� FHQWXU\� IURP� WKH�
LQWURGXFWLRQ�RI�FDOFXOXV�LQWR�WKH�VFKRRO�FXUULFXOXP�WR�WKH�FDOFXOXV�UHIRUP�RI�WKH�����V�
DQG� ����V�� ,Q� WKLV� FRQQHFWLRQ� OHW� PH� TXRWH� WZR� UHOHYDQW� SDVVDJHV� IURP� WZR� JUHDW�
WHDFKHUV��
³7KH�SRLQW�RI�YLHZ�RI�VFKRRO�PDWKHPDWLFV�WHPSWV�RQH�WR�OLQJHU�RYHU�GHWDLOV�DQG�WR�ORVH�
RQH¶V�JUDVS�RI�JHQHUDO�UHODWLRQVKLSV�DQG�V\VWHPDWLF�PHWKRGV��2Q�WKH�RWKHU�KDQG��LQ�WKH�



³KLJKHU´� SRLQW� RI� YLHZ� WKHUH� OXUNV� WKH� RSSRVLWH� GDQJHU� RI� JHWWLQJ� RXW� RI� WRXFK�ZLWK�
FRQFUHWH� GHWDLOV�� VR� WKDW� RQH� LV� OHIW� KHOSOHVV� ZKHQ� IDFHG�ZLWK� WKH� VLPSOHVW� FDVHV� RI�
LQGLYLGXDO�GLIILFXOW\��EHFDXVH�LQ� WKH�ZRUOG�RI�JHQHUDO� LGHDV�RQH�KDV�IRUJRWWHQ�KRZ�WR�
FRPH� WR�JULSV�ZLWK� WKH�FRQFUHWH��7KH� UHDGHU�PXVW� ILQG�KLV�RZQ�ZD\�RI�PHHWLQJ� WKLV�
GLOHPPD�� ,Q�WKLV�KH�FDQ�RQO\�VXFFHHG�E\�UHSHDWHGO\�WKLQNLQJ�RXW�SDUWLFXODU�FDVHV�IRU�
KLPVHOI�DQG�DFTXLULQJ�D�ILUP�JUDVS�RI�WKH�DSSOLFDWLRQ�RI�JHQHUDO�SULQFLSOHV�LQ�SDUWLFXODU�
FDVHV��KHUHLQ�OLHV�WKH�FKLHI�WDVN�RI�DQ\RQH�ZKR�ZLVKHV�WR�SXUVXH�WKH�VWXG\�RI�6FLHQFH�´�
>&RXUDQW������@�
³$EVWUDFWLRQ�ZDV�QRW�D�KRUPRQH�ZKLFK�FDQ�EH�LPSRVHG�IURP�RXWVLGH��EXW�RQH�WKDW�WKH�
SDWLHQW�PXVW�JHQHUDWH�IRU�KLPVHOI�LQ�UHVSRQVH�WR�DSSURSULDWH�VWLPXODWLRQ�´�>4XDGOLQJ��
����@�
�

)LQDOO\�� OHW�PH� LQMHFW� D� KLVWRULFDO� UHPDUN�RQ� WKH� WHUP�³DQDO\VLV´�� ,Q� WKH� DQFLHQW�
*UHHN�XVDJH�RI�WKLV�ZRUG�LW�PHDQV��LQ�FRQWUDVW�WR�³V\QWKHVLV´��WKH�SURFHVV�RI�ZRUNLQJ�
EDFNZDUG�IURP�ZKDW�LV�VRXJKW�XQWLO�VRPHWKLQJ�DOUHDG\�NQRZQ�LV�DUULYHG�DW��7RZDUGV�WKH�
EHJLQQLQJ�RI�WKH������FHQWXU\�)UDQoRLV�9LqWH�XVHG�WKH�WHUP�³DQDO\VLV´�WR�GHQRWH�DOJHEUD��
VLQFH�KH�GLG�QRW�IDYRXU�WKH�ZRUG�³DOJHEUD´��FRPLQJ�IURP�WKH�$UDELF�ZRUG�³DO�MDEU´��
ZKLFK�KDV�QR�PHDQLQJ� LQ�DQ\�(XURSHDQ� ODQJXDJH�� � ,Q�KLV�ERRN� ,Q�DUWHP�DQDO\WLFDP�
LVDJRJH�� PXFK� RI� WKH� DOJHEUD� GHYHORSHG� LV� PRWLYDWHG� E\� WKH� LQWHQWLRQ� WR� VROYH�
JHRPHWULF� SUREOHPV�� ,Q� WKLV� VHQVH� LW� LV� UHODWHG� WR� WKH� DQFLHQW� XVDJH� RI� WKH� ZRUG� LQ�
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