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UHVHDUFK�SDUDGLJPV�IRU�WKH���VW�FHQWXU\�
�
5HHP�$O�0DKPRRG� � ��
$FDGHPLF�/DQJXDJH�DQG�/HDUQLQJ�
)DFXOW\�RI�6FLHQFH��7HFKQRORJ\�DQG�(QJLQHHULQJ�
&XUULFXOXP��/HDUQLQJ�DQG�7HDFKLQJ�&HQWUH��
/D�7UREH�8QLYHUVLW\��0HOERXUQH��$XVWUDOLD�
�

7KLV�SDSHU�LQYLWHV�D�UH�LPDJLQLQJ�DQG�UH�HQYLVLRQLQJ�RI�µWKH�XQLYHUVLW\¶�LQ�LWV�EHLQJ�DQG�EHFRPLQJ�
�%DUQHWW������D������E��������7KH�SDSHU�H[SORUHV�µIHDVLEOH�XWRSLDV¶��DQG�G\VWRSLDV��IRU�WKH�XQLYHUVLW\�
DQG�PRYHV�WR�SURYRNH�DQG�SURPRWH�µUDGLFDO¶�SDUDGLJPV�WKDW�DUH�PRUH�LQFOXVLYH�RI�HYHU\WKLQJ��7KH�LGHDO�
RI�WKH�µHFRORJLFDO�XQLYHUVLW\¶��%DUQHWW������D��LV�XVHG�WR�XQIROG�WKUHH�µUDGLFDO¶�SDUDGLJPV�WKDW�HPEUDFH��
REMHFW�RULHQWHG�RQWRORJLHV��WKURXJK�$FWRU�1HWZRUN�7KHRU\���DIIHFWLYLW\��WKURXJK�1RQ�5HSUHVHQWDWLRQDO�
7KHRU\��DQG��LP�PRELOLWLHV��WKURXJK�WKH�QHZ�PRELOLWLHV�SDUDGLJP���7KH�SDUDGLJPV�DUH�LQWHUWZLQHG�DQG��
LOOXVWUDWHG�WKURXJK�D�VHOHFWLRQ�RI�H�OHDUQLQJ�YLJQHWWHV�GUDZQ�IURP�D�ODUJHU�$XVWUDOLDQ�XQLYHUVLW\�
HWKQRJUDSKLF�VWXG\�RI�IRXU�IXOO\�RQOLQH�SRVWJUDGXDWH�VXEMHFWV�WR�VKRZ�KRZ�WKH�YDULRXV�VRFLRPDWHULDO�
DIIHFWLYH�QHWZRUNV�HQDFW�GLIIHUHQW�H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�µWKH�XQLYHUVLW\¶��7KLV�LV�DQ�LQYLWDWLRQ�WR�
GUHDP�±�WKDW�ZH�PLJKW�LPDJLQH�HQULFKHG�DFFRXQWV�RI�WKH�ZRUOG�WKDW�HPEUDFH�YLEUDQW�PDWWHU�V��IRU��
µIHDVLEOH¶�XQLYHUVLW\�XWRSLDV���
�
.H\ZRUGV��8QLYHUVLW\��6SDWLDOLW\��0DWHULDO�6HPLRWLFV��$17��157��$IIHFW��0RELOLWLHV��H�OHDUQLQJ��
�

7R�GUHDP�«�
�
+RZ�PLJKW�D�XQLYHUVLW\�UH�LPDJLQH�LWV�EHLQJ�DQG�EHFRPLQJ�±�LWV�SRVVLEOH�IXWXUHV"�+RZ�PLJKW�LWV�VSLULW�VSHDN"�
:KDW�PLJKW�LWV�VSDFHV�¶VD\¶"�$QG�ZKDW�EHFRPHV�RI�D�XQLYHUVLW\�LQ�LWV��GLV�SODFHPHQWV�DFURVV�SK\VLFDO�DQG�YLUWXDO�
VSDFHV"�+RZ�PLJKW�ZH�UH�LPDJLQH�D�XQLYHUVLW\¶V�EHLQJ�DQG�EHFRPLQJ"�:KDW�SDUDGLJP�VKLIWV�PLJKW�ZH�FRQVLGHU�
IRU�WKH�XQLYHUVLW\�LQ�WKH�DJH�RI�µVXSHUFRPSOH[LW\¶��%DUQHWW�������������"�:KDW�ZLOG�GUHDPLQJ�PLJKW�ZH�SRQGHU"�
7KH�WKHPH�RI�WKH������$6&,/,7(�FRQIHUHQFH�LV�µ(OHFWULF�'UHDPV¶�WR�FRQVLGHU�KLJKHU�HGXFDWLRQ¶V�SDVW��SUHVHQW�
DQG�IXWXUH�ZLWK�WHFKQRORJLHV��7KLV�SDSHU�WKHQ�SURYLGHV�D�SURYRFDWLRQ�WR�LPDJLQH�DQG�GUHDP�RI�DQ�HWKLFV�RI�
µEHLQJ¶�DQG�µEHFRPLQJ¶�ZLWK�WKH�ZRUOG��DV�GLVWLQFW�IURP�LQ�WKH�ZRUOG��±�ZLWK�DOO�WKLQJV��WHFKQRORJLHV��VSDFHV��
SROLFLHV��SHRSOH��VRIWZDUH��PRELOH�GHYLFHV��«���DQG��SURYRNHV�WKH�UDGLFDO�TXHVWLRQ�RI�³GR�REMHFWV�GDUH�WR�GUHDP´��
DQG�LI�WKH\�GR�WKHQ�KRZ�PLJKW�WKH\�µVSHDN"�7KHVH�DUH�YLEUDQW�PDWWHUV�RI�µ(OHFWULF�'UHDPV¶�WKDW�SURYRNH�
RQWRORJLFDO�TXHVWLRQV�DERXW�WKH�VWDWXV�RI�REMHFWV�DQG�VXEMHFWV�DQG�WKHLU�ERXQGDULHV��,�PRYH�WRZDUGV�ULFKHU�DQG�
PRUH�LQFOXVLYH�ZRUOGYLHZV��RQWRORJLHV��WKDW�HPEUDFH�PDWWHU�LQ�DOO�LWV�DJHQF\�DQG�YLEUDQF\�WKURXJK�WKUHH�
µUDGLFDO¶�UHODWLRQDO�HPHUJHQW�SDUDGLJPV��ZLOG�GUHDPLQJ���7KH�ILUVW�LV�WKURXJK�WKH�PDWHULDO�VHPLRWLFV�OHQV�RI�$17�
±�DQ�HPHUJHQW�UHODWLRQDO�ZRUOGYLHZ�WKDW�HPEUDFHV�FRPSOH[LW\�DQG�K\EULGLW\�LQ�WKH�V\PPHWULFDO�WUHDWPHQW�RI�
KXPDQV�DQG�WKLQJV��WKH�VHFRQG�LV�WKURXJK�WKH�1RQ�5HSUHVHQWDWLRQDO�7KHRU\��157��OHQV�WKDW�KLJKOLJKWV�WKH�
YLWDOLVW�DIIHFWLYH�GRPDLQV�WRR�RIWHQ��GLV�PLVVHG�LQ�DFDGHPLF�UHVHDUFK��DQG�WKH�WKLUG�LV�WKURXJK�WKH�QHZ�0RELOLWLHV�
SDUDGLJP�WKDW�H[SORUHV�WKH��LP�PRELOLWLHV�RI�SHRSOH�DQG�WKLQJV�UHODWLRQDOO\��7KH�DUJXPHQW�PDGH�LV�WKDW�ZH�OLYH�
LQ�D�FRPSOH[�ZRUOG�±�D�K\EULG�HPHUJHQW�ZRUOG�RI�KXPDQV�DQG�WKLQJV�±�ZLWK�DOO�VRUWV�RI�YLEUDQW�PDWWHU��DQG�VR�ZH�
QHHG�WR�ILQG�ZD\V�WR�UHVHDUFK�µVXEMHFWV¶�DQG�µREMHFWV¶�µRQ�WKH�PRYH¶�EH\RQG�WKHLU�µVXEMHFW¶�µREMHFW¶�ERXQGDULHV�
DQG�ILQG�ZD\V�WR�KDYH�REMHFWV�µVSHDN¶�LQ�RXU�UHVHDUFK��:H�PLJKW�WKHQ�UHWKLQN�KRZ�ZH�PLJKW�JR�RQ�GLIIHUHQWO\�
ZLWK�WKH�WKLQJV�REMHFWV�PDWHULDOV�VSDFHV�RI�WKH�ZRUOG�±�EH\RQG�WUDGLWLRQDO�KXPDQLVW�SDUDGLJPV�WKDW�SULYLOHJH�
KXPDQV�DW�WKH�H[SHQVH�RI�WKH�WRR�RIWHQ�VLOHQW��LQHUW��DQG�µSDVVLYH¶�REMHFWV�RI�RXU�OLYHV�±�WKDW�ZH�PLJKW�HQFRPSDVV�
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D�KXPDQ�PDWHULDO�HPEUDFH�ZKHUH�YLEUDQW�PDWWHU�V��µVSHDN¶���
�
7KLV�SDSHU�H[SORUHV�UDGLFDO�VKLIWV�LQ�WKH�LGHDV�DQG�LPDJLQDULHV�RI�µWKH�XQLYHUVLW\¶�EDVHG�RQ�%DUQHWW¶V������D��
����E��������HYRFDWLYH�DQG�FRPSHOOLQJ�ZRUNV�RQ�³%HLQJ�D�8QLYHUVLW\´�DQG�³,PDJLQLQJ�WKH�8QLYHUVLW\´�LQ�WKH�
ILUVW�SDUW�RI�WKH�SDSHU�WR�XQIROG�D�PXOWLSOLFLW\�RI�µIHDVLEOH¶�XWRSLDV�DQG�G\VWRSLDV�IRU�WKH�XQLYHUVLW\��,�PRYH�WR�
FRQVLGHU�D�SURGXFWLYH�HFRORJLFDO�UHDGLQJ�RI�WKH�XQLYHUVLW\�WKDW�UHVRQDWHV�SURGXFWLYHO\�ZLWK�WKH�UDGLFDO�SDUDGLJPV�
SURSRVHG��7KHQ�LQ�WKH�VHFRQG�SDUW�RI�WKH�SDSHU��WKH�WKUHH�µUDGLFDO¶��UHVHDUFK��SDUDGLJPV�WKDW�DUH�PRUH�LQFOXVLYH�
RI�FRPSOH[LWLHV��K\EULGLWLHV��PRELOLWLHV�DQG�PDWHULDOLWLHV�RI�WKH�ZRUOG�DUH�RXWOLQHG��,Q�WKH�ODVW�SDUW�RI�WKH�SDSHU��
YDULRXV�H�OHDUQLQJ�YLJQHWWHV�DUH�MX[WDSRVHG�WR�VKRZ�KRZ�WKH�PDWHULDOLWLHV��VXEMHFWLYLWLHV�DQG�VSDWLDOLWLHV�FUHDWH�
µWKH�XQLYHUVLW\¶�LQ�PXOWLSOH�ZD\V�DQG�KRZ�LW�LV�FRQILJXUHG�E\�ZKDW�WKLQJV�FDQ�GR�DQG�µGUHDP¶�RI�GRLQJ��µ7KH�
XQLYHUVLW\¶�WKHQ�EHFRPHV�D�FRQVWHOODWLRQ�RI�YLEUDQW�PDWWHUV�WKDW�XQIROG�DV�D�QHWZRUN�RI�DOO�VRUWV�RI�HQWLWLHV�
�SHRSOH��VSDFHV�DQG�SODFHV��SROLFLHV��REMHFWV��ODEV��WHFKQRORJLHV�DQG�VR�RQ���
�
�
5H�LPDJLQLQJ�WKH�XQLYHUVLW\�«��
�
%DUQHWW������D��WUDFHV�WKH�RULJLQV�DQG�HYROXWLRQ�RI�WKH�ZHVWHUQ�FRQFHSW�RI�D�XQLYHUVLW\�IURP�WKH���WK�FHQWXU\�WR�
WKH���VW�FHQWXU\�EDVHG�RQ�FKDQJHV�LQ�WKH�LGHRORJLFDO�DQG�SK\VLFDO�FRQGLWLRQV�RI�WKH�XQLYHUVLW\��%HLQJ�DQG�
EHFRPLQJ�D�XQLYHUVLW\�DUH�LQH[WULFDEO\�OLQNHG�LQ�WKDW�³%HLQJ�D�XQLYHUVLW\�LV�DOZD\V�D�PDWWHU�RI�EHFRPLQJ�D�
XQLYHUVLW\��«�EHLQJ�D�XQLYHUVLW\�LV�DOZD\V�XQILQLVKHG�EXVLQHVV´��%DUQHWW������D��S��������,�XVH�WKH�WHUP�µWKH�D�
XQLYHUVLW\¶�LQ�WKH�VHQVH�RI�WKH�LGHDO�LGHD�RI�EHLQJ�D�XQLYHUVLW\�±�QRW�WR�LPSO\�RQH�VLQJXODULVHG�LGHD�RI�WKH�D�
XQLYHUVLW\�±��ZKLOVW�DFNQRZOHGJLQJ�WKDW�LQ�SUDFWLFH�µWKH�D�XQLYHUVLW\¶�LV�PXOWLSOH�HQDFWPHQWV���%DUQHWW¶V������D��
����E��������FRQWHQWLRQ�LV�WKDW�LQ�WKH���VW�FHQWXU\��ZH�KDYH�EHFRPH�³KRSHOHVVO\´�³LPSRYHULVKHG´�LQ�RXU�
FRQFHSWLRQV�RI�WKH�XQLYHUVLW\�FKURQRORJLFDOO\�IURP�LWV�ZHVWHUQ�PHWDSK\VLFDO�RULJLQV�LQ�WKH���WK�FHQWXU\�WR�WKH�
��WK�FHQWXU\��IROORZHG�E\�PRYLQJ�WR�WKH�UHVHDUFK�VFLHQWLILF�XQLYHUVLW\�IRU�D�IHZ�KXQGUHG�\HDUV��DQG�WKHQ�WR�WKH�
FRQWHPSRUDU\�HQWUHSUHQHXULDO�DQG�FRUSRUDWH�IRUPV��8QLYHUVLWLHV�WKRXJK�H[LVWHG�ZHOO�EHIRUH�WKDW��³%DLW�$O�
+LNPD´��7KH�3DODFH�RI�:LVGRP��LQ�����$'�LQ�%DJKGDG�ZDV�WKH�ILUVW�DFDGHP\�LQ�WKH�,VODPLF�ZRUOG��6DXQGHUV��
�������%DUQHWW������E��SS���������LV�FRQFHUQHG�WKDW�ZH�VHHP�OLPLWHG�WR�³H[WHQGLQJ´�DQG�³HQGRUVLQJ´�
³FRQWHPSRUDU\�HPHUJLQJ�IRUPV�RI�WKH�XQLYHUVLW\´�LQ�HQWUHSUHQHXULDO�DQG�FRUSRUDWH�IRUPV��VD\LQJ��
�

7KH�LGHD�RI�WKH�XQLYHUVLW\�KDV��RI�FRXUVH��XQGHUJRQH�PDQ\�VKLIWV�DQG�EHHQ�VXEMHFW�WR�YDU\LQJ�
FRQFHSWLRQV�RYHU�WLPH��)RU�VRPH�KXQGUHGV�RI�\HDUV��WKH�LGHD�RI�WKH�XQLYHUVLW\�ZDV�±�DV�LW�PLJKW�EH�
VDLG�±�WKDW�RI�WKH�PHWDSK\VLFDO�XQLYHUVLW\��UHIOHFWLYH�RI�DQ�LQTXLU\�WKDW�HQKDQFHG�KXPDQLW\¶V�
FRQQHFWLRQV�ZLWK�*RG��RU�WKH�8QLYHUVH��RU�7UXWK�RU�6SLULW�RU�HYHQ�WKH�6WDWH��7KDW�FRQFHSWLRQ�JDYH�
ZD\�WR�WKH�UHVHDUFK�XQLYHUVLW\�ZKLFK�LQ�WXUQ�LV�JLYLQJ�ZD\�WR�WKDW�RI�WKH�HQWUHSUHQHXULDO�XQLYHUVLW\��
ZKLFK�LV�FORVHO\�DOOLHG�WR�WKH�HPHUJHQFH�RI�D�WDFLW�LGHD�RI�WKH�FRUSRUDWH�XQLYHUVLW\��:KDW�LV�VWULNLQJ�
DERXW�WKLV�FRQFHSWXDO�MRXUQH\�WKDW�WKH�LGHD�RI�WKH�XQLYHUVLW\�KDV�XQGHUJRQH�RYHU�QHDUO\�RQH�
WKRXVDQG�\HDUV�LV�WKDW�LW�KDV�JUDGXDOO\�VKUXQN��:KHUHDV�WKH�PHWDSK\VLFDO�XQLYHUVLW\�ZDV�DVVRFLDWHG�
ZLWK�WKH�ODUJHVW�WKHPHV�RI�KXPDQLW\¶V�VHOI�XQGHUVWDQGLQJ�DQG�UHODWLRQVKLSV�ZLWK�WKH�ZRUOG��WKH�
LGHD�RI�WKH�XQLYHUVLW\�KDV�LQFUHDVLQJO\�±�DQG�QRZ�HVSHFLDOO\�LQ�LWV�FRQWHPSRUDU\�HQWUHSUHQHXULDO�
DQG�FRUSRUDWH�LQFDUQDWLRQV�±�FORVHG�LQ��7KH�HQWUHSUHQHXULDO�XQLYHUVLW\�LV�H[SHFWHG�WR�IHQG�IRU�LWVHOI��
DQG�DWWHQG�WR�LWV�SRWHQWLDO�LPSDFW�RQ�SDUWLFXODU�VHJPHQWV�RI�WKH�HFRQRP\��DQG�EHFRPH�GLVWLQFWLYH��
7KLV�XQLYHUVLW\�KDV�DEDQGRQHG�DQ\�SUHWHQFH�ZLWK�XQLYHUVDO�WKHPHV��
�

%DUQHWW������E��S������ODPHQWV�WKH�GDQJHUV�RI�WKLV�FORVLQJ�LQ��KLJKOLJKWLQJ�WKDW��
�
7KH�LGHD�RI�WKH�XQLYHUVLW\��WKHUHIRUH��KDV�FORVHG�LQ�LGHRORJLFDOO\��VSDWLDOO\�DQG�HWKLFDOO\��
,GHRORJLFDOO\��LW�LV�QRZ�LQWHQW�RQ�SXUVXLQJ�QDUURZ�LQWHUHVWV��SDUWLFXODUO\�WKRVH�RI�PRQH\��LQ�WKH�
VHUYLFH�RI�D�QDWLRQDO�OHDUQLQJ�HFRQRP\���VSDWLDOO\��LW�LV�HQMRLQHG�WR�HQJDJH�ZLWK�LWV�UHJLRQ��
HVSHFLDOO\�ZLWK�LQGXVWULDO�DQG�EXVLQHVV�RUJDQLVDWLRQV�LQ�LWV�HQYLURQV��DQG�HWKLFDOO\��LW�EHFRPHV�
IRFXVHG�RQ�LWV�RZQ�LQWHUHVWV��,W�ZLOO��DV�D�UHVXOW��FORVH�GHSDUWPHQWV�LQ�FKHPLVWU\��RU�SK\VLFV��RU�
PRGHUQ�ODQJXDJHV�RU�SKLORVRSK\�EHFDXVH�LW�VHHV�VXFK�FORVXUHV�DV�VHUYLQJ�LWV�RZQ��XVXDOO\�
ILQDQFLDO��LQWHUHVWV�UDWKHU�WKDQ�EHLQJ�SODFHG�LQ�D�ZLGHU�VHW�RI�SXEOLF�LQWHUHVWV��
�

:H�VHH�PXFK�RI�WKLV�KDSSHQLQJ�LQ�RXU�FXUUHQW�$XVWUDOLDQ�XQLYHUVLW\�FRQWH[WV��6R�ZKHUH�LV�WKH�KRSH�IRU�WKH�
SRVVLELOLWLHV�RI�µWKH�XQLYHUVLW\¶"�,�HFKR�%DUQHWW¶V�TXHVW�IRU�D�PRUH�H[SDQGHG�LPDJLQLQJ�RI�WKH�XQLYHUVLW\���³*LYHQ�
WKLV�FORVLQJ�LQ�RI�WKH�LGHD�RI�WKH�XQLYHUVLW\�LQ�WKH�HDUO\�SDUW�RI�WKH�WZHQW\�ILUVW�FHQWXU\��D�NH\�TXHVWLRQ�EHFRPHV�
WKLV��KRZ�PLJKW�WKH�LGHD�RI�WKH�XQLYHUVLW\�EH�H[SDQGHG´�WR�RSHQ�XS�LPDJLQDWLRQ�DQG�QHZ�LPDJLQDULHV�RI�ZKDW�
PLJKW�EH�SRVVLEOH�³IHDVLEOH�XWRSLDV´�IRU�WKH�³HIILFDFLRXV�LPDJLQLQJ´�RI�ZKDW�D�XQLYHUVLW\�PLJKW�EH�LQ�LWV�
EHFRPLQJ"��%DUQHWW������E��S������³)HDVLEOH�XWRSLDV´�%DUQHWW������E��S������
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�
VHHN�WR�LPDJLQH��WR�FUHDWH��QHZ�QDUUDWLYHV�RI�WKH�IXOOHVW�NLQG�WKDW�PD\�VHUYH�WKH�XQLYHUVLW\�DQG�WDNH�
LW�IRUZDUG��7KLV�LV�XWRSLDQ�WKLQNLQJ��$QG�LW�LV�DQ�LQMXQFWLRQ�XSRQ�WKH�LPDJLQDWLRQ��WR�VWULYH�WR�IRUP�
QHZ�LGHDV�RI�WKH�XQLYHUVLW\�WKDW�FRXOG�UHSUHVHQW�WKH�XQLYHUVLW\�±�QRZ�LQ�WKH�WZHQW\�ILUVW�FHQWXU\�±�
DV�LW�PLJKW�EH�LQ�WKH�EHVW�RI�DOO�SRVVLEOH�ZRUOGV��2I�FRXUVH��WKHUH�LV�QR�EOXH�SULQW�DYDLODEOH��-DFRE\��
�������WKHUH�DUH�QR�UHDG\�WR�KDQG�LGHDOV�RI�WKH�XQLYHUVLW\��7KDW�LV�SUHFLVHO\�WKH�SRLQW��WKH\�KDYH�WR�
EH�FUHDWHG�DQHZ�WR�VXLW�WKH�FLUFXPVWDQFHV�RI�RXU�DJH���

�
6LJQLILFDQW�LQ�WKH�DERYH�LV�WKH�SKUDVH�³WR�VXLW�WKH�FLUFXPVWDQFHV�RI�RXU�DJH´��7KLV�PXVW�VXUHO\�GHPDQG�QRW�RQO\�
FRQFHSWXDO�LGHDWLRQV�DERXW�WKH�SXUSRVH�DQG�QDWXUH�RI�µWKH�XQLYHUVLW\¶��EXW�LV�FRQWLQJHQW�RQ�D�ZKROH�KRVW�RI�
FRQWH[WXDO��VSHFLILF��YLEUDQW�PDWWHUV��7KH�³FLUFXPVWDQFHV�RI�RXU�DJH´�XOWLPDWHO\�GHSHQG�RQ�D�KRVW�RI�QHWZRUNV�
IURP�JRYHUQPHQWV��SROLFLHV��PLQLVWHUV��VSDFHV��LQIUDVWUXFWXUHV��WHFKQRORJLHV��SHRSOH��DQG�VR�RQ��9LEUDQW�PDWWHUV�
�DORQJ�ZLWK�LGHDV��PXVW�EH�FRQVLGHUHG�KHUH�DV�SDUW�RI�WKH�SRVVLELOLWLHV�RI�UH�LPDJLQLQJ�WKH�XQLYHUVLW\��%DUQHWW�
�����E��SURYLGHV�VL[�FDWHJRULVDWLRQV�IRU�³UHDGLQJ´�WKH�XQLYHUVLW\�WKDW�,�VXPPDULVH�LQ�7DEOH����LQ�KLV������ERRN��
KH�KDV�DQ�H[WHQVLYH�OLVWLQJ�RI�IXUWKHU�XQLYHUVLW\�SRVVLELOLWLHV�EH\RQG�WKLV�WDEOH���:KLOVW�WKHVH�µXQLYHUVLW\�
UHDGLQJV¶�FDWHJRULHV�PD\�VHHP�ERXQGHG��WKHUH�DUH�RYHUODSV��DV�QR�XQLYHUVLW\�LV�HYHU�RQO\�RQH�LGHDWLRQ�RU�UHDGLQJ��
DOEHLW�WKDW�LW�PD\�KDYH�D�GRPLQDQW�UHDGLQJ��
�

7DEOH����2Q�EHLQJ�D�XQLYHUVLW\��FKURQRORJLFDO�DQG�IHDVLEOH�XWRSLDV��
��
8QLYHUVLW\�
µ5HDGLQJV¶��

%HLQJ�%HFRPLQJ�

��� 7KH�+LVWRULF�
8QLYHUVLW\��3DVW�
%HLQJ��

µWKH�PHWDSK\VLFDO�XQLYHUVLW\¶�
µWKH�FLYLF�XQLYHUVLW\¶�
µWKH�OLEHUDO�XQLYHUVLW\¶�
µWKH�VHUYLFH�XQLYHUVLW\¶��
µWKH�UHVHDUFK�XQLYHUVLW\¶�

��� 7KH�,GHRORJLFDO�
�3UHVHQW�%HLQJ��

µWKH�HQWUHSUHQHXULDO�XQLYHUVLW\¶�
µWKH�HQWHUSULVH�XQLYHUVLW\¶�
µWKH�EXVLQHVV�IDFLQJ�XQLYHUVLW\¶��
µWKH�(XURSHDQ�XQLYHUVLW\¶��
µWKH�RSHQ�XQLYHUVLW\¶�
�

��� 7KH�$FWXDO��DQG�
WKH�&ULWLFDO��

�

µWKH�EXUHDXFUDWLF�XQLYHUVLW\¶�
µWKH�FRUSRUDWH�XQLYHUVLW\¶��
µWKH�PDUNHWLVHG�XQLYHUVLW\¶�
µWKH�FRPPRGLILHG�XQLYHUVLW\¶�
µWKH�FDSLWDOLVW�XQLYHUVLW\¶��
µWKH�SHUIRUPDWLYH�XQLYHUVLW\¶��LQ�WKH�LQVWUXPHQWDOLVW�VHQVH��
�

��� 7KH�(PHUJLQJ�
8QLYHUVLW\�

µWKH�ERUGHUOHVV�XQLYHUVLW\��(UGLQF�������¶�
µWKH�OLTXLG�XQLYHUVLW\��FI�%DXPDQ�������¶�
µWKH�VXSHUFRPSOH[�XQLYHUVLW\��%DUQHWW�������¶�
µWKH�YLUWXDO�XQLYHUVLW\��5RELQV�	�:HEVWHU�������¶�
µWKH�QHWZRUNHG�XQLYHUVLW\��6WDQGDHUW�������¶��
µWKH�WKHUDSHXWLF�XQLYHUVLW\��(FFOHVWRQH�	�+D\HV�������¶�
µWKH�HGJHOHVV�XQLYHUVLW\¶�
�

��� 7KH�'\VWRSLDQ�
8QLYHUVLW\�

µWKH�VRXOOHVV�XQLYHUVLW\¶�
µWKH�VXEVHUYLHQW�XQLYHUVLW\¶�
µWKH�VHOILVK�XQLYHUVLW\¶��
µWKH�VHOILPSRUWDQW�XQLYHUVLW\¶�

��� 7KH�8WRSLDQ�
8QLYHUVLW\�

�

µWKH�DQDUFKLF�XQLYHUVLW\¶��RU�µWKH�LFRQRFODVWLF�XQLYHUVLW\¶��
µWKH�DXWKHQWLF�XQLYHUVLW\¶�
µWKH�GLDORJLFDO�XQLYHUVLW\¶�
µWKH�HFRORJLFDO�XQLYHUVLW\¶��
µWKH�FKUHVWRPDWKLF�XQLYHUVLW\��<RXQJ�������¶�
µWKH�ZLVH�XQLYHUVLW\��0D[ZHOO�������¶�
µWKH�YLUWXRXV�XQLYHUVLW\��1L[RQ�������¶��
µWKH�WKHDWULFDO�XQLYHUVLW\��3DUNHU�������¶��LQ�WKH�VHQVH�RI�SHUIRUPDQFH��H[FLWHPHQW�DQG�
DQWLFLSDWLRQ��
�

�
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$V�%DUQHWW�KLJKOLJKWV��WKHVH�FKURQRORJLFDO�DQG�HPHUJHQW�UHDGLQJV�LQ�7DEOH����IDU�IURP�EHLQJ�VLQJXODULVHG�
FDWHJRULVDWLRQV��FDQ�DQG�GR�H[LVW�FRQFRPLWDQWO\�LQ�RXU�SUHVHQW�GD\�XQLYHUVLWLHV��)RU�H[DPSOH��WKH�LGHDOV�RI�WKH�
XQLYHUVLW\�LQ�LWV�KLVWRULF�XQLYHUVLW\�RULJLQV�RI�WKH�SXUVXLW�RI�µWUXWK¶�DQG�HQOLJKWHQPHQW��DOEHLW�WKDW�WKHVH�PLJKW�EH�
VXSSODQWHG�E\�QHZ�LGHDV�DQG�SXUVXLWV��FDQ�VWLOO�EH�VHHQ�WRGD\��7KH�LGHRORJLFDO�XQLYHUVLW\�PLJKW�EH�³LGHRORJLFDOO\�
QHXWUDO´�EXW�FDQ�VWLOO�KDUERXU�³ODUJH�SURMHFWV�IRU�WKH�XQLYHUVLW\��FRQQHFWHG�ZLWK�ODUJH�SROLWLFDO�DQG�RU�FRPPHUFLDO�
LQWHUHVWV´��%DUQHWW������E��S�������7KH�DFWXDO��DQG�FULWLFDO�XQLYHUVLW\��PLJKW�LQYROYH�ERWK�GHVFULSWLRQ�DQG�
FULWLTXH��7KH�HPHUJLQJ�XQLYHUVLW\�LV�IXHOOHG�E\�WKH�WHFKQRORJ\�ULFK�XQLYHUVLWLHV�RI�WKH���VW�FHQWXU\��7KH�ODWWHU�
WZR�FDWHJRULHV�RI�G\VWRSLDQ�DQG�XWRSLDQ�UHDGLQJV�FDQ�EH�VXSHULPSRVHG�DFURVV�DQ\�RI�WKH�XQLYHUVLW\�UHDGLQJV�RI�
����LQ�7DEOH����,Q�WKH�G\VWRSLDQ�YLHZV��H�J��%UDED]RQ¶V��������������³'LJLWDO�+HPORFN´�RU�³7KH�8QLYHUVLW\�RI�
*RRJOH´�UHVSHFWLYHO\���%DUQHWW������E��S������VHHV�WKHVH�DV�DOUHDG\�XSRQ�XV�LQ�WKH�SUHVHQW��
�

7KHVH�DUH�OLWHUDOO\�KRSHOHVV�YLVLRQV�RI�WKH�XQLYHUVLW\��IRU�WKH\�ODFN�KRSH��KRSH�WKDW�WKHUH�PLJKW�
HLWKHU�FRQWLQXH�WR�EH�UHGHHPLQJ�IHDWXUHV�RI�WKH�XQLYHUVLW\�LQ�VLJQLILFDQW�IRUP�RU�WKDW�QHZ�
UHGHHPLQJ�IHDWXUHV�RI�WKH�XQLYHUVLW\�PLJKW�\HW�HPHUJH��6XFK�LPDJHV�RI�WKH�XQLYHUVLW\�DUH�XQGXO\�
OLPLWHG�LQ�DQRWKHU�VHQVH�IRU�WKHVH�G\VWRSLDV�KDYH�DOUHDG\�DUULYHG��7KH\�PHUHO\�SUHWHQG�WR�EH�
ORRNLQJ�LQWR�WKH�IXWXUH�ZKHQ�WKH\�DUH�VLPSO\�RIIHULQJ�XV�LQVLJKW�LQWR�WKH�HPHUJLQJ�XQLYHUVLW\��DQG�
RIIHULQJ�XV��DV�VWDWHG��XQGXO\�OLPLWHG�LPDJHV�RI�WKH�HPHUJLQJ�XQLYHUVLW\�DW�WKDW��7KHVH�G\VWRSLDV�
DUH�DOUHDG\�ZLWK�XV��DUH�DOUHDG\�SUHVHQW��,Q�YLUWXH�RI�WKHLU�SHVVLPLVP��WKHLU�OLPLWHG�VFRSH�DQG�WKHLU�
ODFN�RI�KRSH��WKH\�VKRXOG�QRW�GHWDLQ�XV��

�
&RQVHTXHQWO\��%DUQHWW������E��S������ILQGV�KRSH�LQ�WKH�SRVVLEOH�XWRSLDQ�UHDGLQJV�ZKHUH��
�

«�WKH�LPDJLQDWLRQ�LV�KHLJKWHQHG��DV�FRPSDUHG�ZLWK�WKH�SUHYLRXV�LPDJLQLQJV�RI�WKH�XQLYHUVLW\���
1RZ��WKH�LPDJLQDWLRQ�LV�EHJLQQLQJ�WR�EH�ORRVHQHG�IURP�WKH�DFWXDO�DQG�LV�VWULYLQJ�WR�JOLPSVH�IXWXUH�
SRVVLELOLWLHV�ZKLOH�EHLQJ�URRWHG�LQ�WKH�SUHVHQW��7KHVH�LPDJLQLQJV�DUH�SURMHFWLRQV��GHULYLQJ�IURP�D�
FDUHIXO�UHDGLQJ�RI�WKH�SUHVHQW�EXW�VWULGLQJ�RXW��JRLQJ�RQ��DQG�GUDZLQJ�RXW�D�IXWXUH�SRVVLEOH�IURP�
WKH�SUHVHQW��7KHVH�LPDJLQLQJV�FDUU\�VRPHWKLQJ�LQ�WKHP�RI�D�\HDUQLQJ�IRU�WKH�EHLQJ�RI�WKH�DXWKHQWLF�
XQLYHUVLW\����

�
%DUQHWW������E��S������YLHZV�WKHVH�XWRSLDQ�SRVVLELOLWLHV�DV�WKH�QRW�\HW�³SUHVHQW�IRUPV�RI�WKH�XQLYHUVLW\´�EXW�WKDW�
WKH\�FRXOG�EH�UHDOLVHG��,W�LV�%DUQHWW¶V�FRQWHQWLRQ�WKDW�HDFK�XWRSLDQ�YLVLRQ��DV�LW�µOHDSV�DKHDG¶��³QHYHU�TXLWH�VHYHUV�
LWV�OLQNV�ZLWK�WKH�SUHVHQW��,W�RSHQV�D�JDS�EHWZHHQ�WKH�UHDO�DQG�WKH�SRVVLEOH�EXW�DOVR�WDFLWO\�SURPLVHV�WR�FORVH�WKH�
JDS��LQ�WKH�EHVW�RI�DOO�SRVVLEOH�ZRUOGV��HDFK�RI�WKHVH�XWRSLDV�PLJKW�MXVW�EH�EURXJKW�IXOO\�LQWR�WKH�ZRUOG´��3HWHUV�
�������RQOLQH��DOVR�ILQGV�SRWHQWLDO�KRSH�LQ�SRVVLEOH�XWRSLDV�RI�WKH�WHFKQRORJLFDOO\�ULFK�XQLYHUVLWLHV�RI�WKH���VW�
FHQWXU\��.DW]�����D������E����
�
3HWHUV��������RXWOLQHV�VKLIWV�DFURVV�WKUHH�WUDGLWLRQV�RI�HYROXWLRQ�RI�WKH�ZHVWHUQ�XQLYHUVLW\��HQFRPSDVVHG�LQ�
%DUQHWW¶V�HDUOLHU�FRQFHSWXDOLVDWLRQV��RI�ILUVWO\��WKH�.DQWLDQ�QRWLRQ�RI�FULWLFDO�UHDVRQ��UDWLRQDOLW\�DQG�UHIOHFWLRQ�
WRZDUGV�D�VHOI�FULWLFDO�HQOLJKWHQPHQW��VHFRQGO\��WKH�+XPEROGWLDQ�QRWLRQ�EDVHG�RQ�VHOI�FXOWLYDWLRQ��FXOWXUDO�VHOI�
XQGHUVWDQGLQJV��DQG�FXOWXUDO�UHSURGXFWLRQ��DQG�WKLUGO\��WKH�/HDYLVLWH�QRWLRQ�RI�KLJK�FXOWXUH�EDVHG�RQ�WKH�FDQQRQV�
RI�D�QDWLRQDO�OLWHUDWXUH��3HWHUV�DGYRFDWHV�WKDW�ZH�QHHG�WR�XQGHUVWDQG�WKHVH�QHZ�³WHFKQR�FXOWXUHV�LQ�UHODWLRQ�WR�WKH�
XQLYHUVLW\�ZKHUH�WKH�UDGLFDO�FRQFRUGDQFH�RI�LPDJH��WH[W��DQG�VRXQG�VHWV�XS�QHZ�H[LJHQFLHV�DQG�SURPLVHV�IRU�
SHGDJRJ\´�DV�ZHOO�DV�³QHZ�GDQJHUV´��+H�VXJJHVWV�WKDW�ZH�PLJKW�EH�DEOH�WR�KDYH�³PDVV�DFFHVV�DQG�GHPRFUDWLF�
SDUWLFLSDWLRQ´�LQ�WKH�VKLIW�IURP�WKH�FXOWXUDO�HOLWH�RULJLQV�RI�WKH�XQLYHUVLW\�WR�PDVV�HGXFDWLRQ�YLD�WKHVH�QHZ�
SURPLVHV��%XW�ZKDW�DUH�WKH�FULWHULD�RI�DGHTXDF\�DQG�ZKDW�PLJKW�VXLW�RXU�FLUFXPVWDQFHV�RI�WKH�DJH�LQ�RXU�UH�
LPDJLQLQJV�RI�WKH�XQLYHUVLW\"�
�
%DUQHWW�SRVHV�FULWHULD�IRU�DGHTXDF\�EDVHG�RQ�ILYH�GLPHQVLRQV��SRVLQJ�LQVLJKWIXO�TXHVWLRQV�WKDW�PLJKW�VXVWDLQ��
SURSHO�RU�GHVWDELOLVH�D�FRQFHSWLRQ�RU�UHDGLQJ��+LV��%DUQHWW�����E��S�����RULJLQDO�EROG��ILYH�FULWHULD�DUH��LQ�KLV�
�����ERRN�KH�H[WHQGV�WKHVH�WR�VL[��DGGLQJ�FULWLFDOLW\�LQ�WKH�VHQVH�RI�VWDQGLQJ�RXW�DJDLQVW�FXUUHQW�LQQRYDWLRQV���

�
x� 5DQJH��ZKDW�LV�WKH�UDQJH�RI�WKH�LPDJLQLQJ"�'RHV�LW�KDYH�WKHRUHWLFDO�EDFNLQJ"�,V�LW�ULFK�LQ�

FRQFHSWV�DQG�LGHDV"�'RHV�LW�OHQG�LWVHOI�WR�DQ�DUUD\�RI�SUDFWLFHV"�'RHV�LW�KDYH�ODUJH�LPSOLFDWLRQV�
IRU�SROLFLHV"�

�
x� 'HSWK��ZKDW�LV�WKH�HSLVWHPRORJLFDO�GHSWK�RI�WKH�YLVLRQ"�'RHV�LW�UHIOHFW�RU�LGHQWLI\�ODUJH�

VWUXFWXUHV��RU�DFNQRZOHGJH�IRUFHV��WKDW�DUH�SUHVHQW�DQG�GRHV�LW�DGGUHVV�WKRVH�VWUXFWXUHV"�'RHV�LW�
FRQQHFW�ZLWK�DFWRUV¶�H[SHULHQFHV"�'RHV�LW�FRQQHFW�ZLWK�WKH�PDWHULDO�ZRUOG�LQ�LWV�FRPSOH[LW\"�

�
x� )HDVLELOLW\��JLYHQ�WKH�SRZHU�VWUXFWXUHV�WKDW�LW�KDV�LGHQWLILHG��WR�ZKDW�H[WHQW�PLJKW�WKH�YLVLRQ�EH�
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LPSOHPHQWHG"�+RZ�IHDVLEOH�LV�LW"�&RXOG�LW�EH�LQVWDQWLDWHG�E\�LQGLYLGXDO�XQLYHUVLWLHV"�&RXOG�LW�
HYHQ�EH�LQVWDQWLDWHG�E\�WKH�XQLYHUVLW\�V\VWHP�DV�D�ZKROH"�

�
x� (WKLFV��7R�ZKDW�GHJUHH�GRHV�WKH�YLVLRQ�UHIOHFW�ODUJH�LGHDV�DV�WR�KXPDQ�DQG�VRFLDO�ZHOOEHLQJ�DQG�

HYHQ�IORXULVKLQJ"�,Q�ZKDW�ZD\V�FRXOG�LWV�YLVLRQ�EH�VDLG�WR�EH�ZRUWKZKLOH"�'RHV�LW�UHIOHFW�ODUJH�
KXPDQ�SULQFLSOHV�VXFK�DV�WKRVH�RI�IDLUQHVV�DQG�RSHQQHVV"�

�
x� (PHUJHQFH��WR�ZKDW�H[WHQW�GRHV�WKH�YLVLRQ�OHQG�LWVHOI�WR�FRQWLQXLQJ�IXUWKHU�LQWHUSUHWDWLRQV�RYHU�

WLPH"�&RXOG�LW�RSHQ�LWVHOI�WR�\HW�IXUWKHU�LGHDV�DQG�LPDJLQLQJV"�&RXOG�LW�FRQWLQXH�WR�XQIROG�RYHU�
WLPH��DQG�LQ�QHZ�ZD\V�DV�QHZ�VLWXDWLRQV�DULVH"�

�
6R�IRU�H[DPSOH��%DUQHWW������D������E��S�����SRVLWV�DQG�VWURQJO\�DGYRFDWHV�WKDW�WKH�µHFRORJLFDO�XQLYHUVLW\¶�LV�D�
VWURQJ�FRQWHQGHU�IRU�WKH�ILYH�FULWHULD�LQ�WHUPV�RI�UDQJH�DV�LW�KDV�³WKHRUHWLFDO�EDFNLQJ´�DQG�LV�³ULFK�LQ�FRQFHSWV�
�µVXVWDLQDELOLW\¶��µHFRORJ\¶��µGHHS�HFRORJ\¶�´��)XUWKHU��WKH�HFRORJLFDO�XQLYHUVLW\�ZKLOVW�LW�DOVR�KDV�GHSWK�DW�D�
FRQFHSWXDO�OHYHO��SURYLGHV�PHDQLQJIXO�H[SORUDWLRQV�RI�GDLO\�SUDFWLFHV�DQG�DW�SROLF\�OHYHO��DV�LW�IDFLOLWDWHV�
H[SORUDWLRQV�ZLWKLQ�DQG�EH\RQG�WKH�XQLYHUVLW\�DFURVV�LQILQLWH�ORFDOHV�DQG�QHWZRUNV��,WV�HWKLFDO�VWDUWLQJ�SRLQW�LV�D�
³FRQFHUQ�ZLWK�WKH�RWKHU´��%DUQHWW������E��S�������,W�DOVR�LPSOLHV�³HPHUJHQW�TXDOLWLHV´�WKDW�DUH�FRQWLQJHQW�DQG�
UHPDGH�DQG�³LPDJLQHG�DQHZ´��%DUQHWW������E��S������VHHV�WKH�LGHD�RI�WKH�HFRORJLFDO�XQLYHUVLW\�DV�³ERWK�
HIILFDFLRXV�DQG�UREXVW´��VD\LQJ���
�

7KH�VSLULW�RI�WKH�HFRORJLFDO�XQLYHUVLW\�FDQ�EH�FDVKHG�RXW�DW�WKH�OHYHO�RI�WKH�����SHGDJRJLFDO�
UHODWLRQVKLS�EHWZHHQ�D�WXWRU�DQG�D�VWXGHQW��LW�FDQ�EH�UHIOHFWHG�LQ�D�GHSDUWPHQW¶V�RU��LQGHHG��D�
XQLYHUVLW\¶V�VHOI�XQGHUVWDQGLQJ�DQG�LWV�DFWLRQV�LQ�WKH�FRPPXQLW\��DQG�LW�FDQ�EH�ZLWQHVVHG�LQ�WKH�
ZD\V�LQ�ZKLFK�D�ZKROH�XQLYHUVLW\�VHFWRU�PRYHV�DQG�LV�SHUFHLYHG�LQ�VRFLHW\��«�7KH�LGHD�RI�WKH�
HFRORJLFDO�XQLYHUVLW\��LQ�RWKHU�ZRUGV��FDQ�EH�VHHQ�WR�EH�SRWHQW�DW�DOO�WKH�HFRORJLFDO�UHJLVWHUV��FI�
*XDWWDUL��������RI�SHUVRQV��RI�LQVWLWXWLRQV��RI�FRPPXQLWLHV��RI�VRFLHW\�DQG�HYHQ�RI�WKH�ZRUOG��

�
$�XQLYHUVLW\�WKHQ�EHFRPHV�DQ�HIIHFW�RI�PXOWLSOH�QHWZRUNV�±�VWD\LQJ�ZLWK�WKH�HFRORJLFDO�WKHPH�±�D�UKL]RPH�±�
WDNLQJ�LQ�WKH�PXOWLSOH��WKH�KHWHURJHQHRXV�DQG�WKH�G\QDPLF�±�WDNLQJ�LQ�DQ�HWKLFV�RI�WKH�RWKHU��7KLV�HFRORJLFDO�
PHWDSKRU�WDNHV�EHFRPLQJ�LQ�UHODWLRQ�ZLWK�VHULRXVO\�±�WKLV�ZDUUDQWV�D�UHODWLRQDO�HPHUJHQW�RQWRORJ\�SDU�
H[FHOOHQFH�WKDW�HPEUDFHV�HYHU\WKLQJ��&RQVHTXHQWO\��,�PRYH�WRZDUGV�UDGLFDO�XWRSLDQ�LPDJLQLQJV�WKDW�KDYH�DW�WKHLU�
KHDUW�DQ�HFRORJ\�RI�WKLQJV�±�HPEUDFLQJ�WKH�YLEUDQW�PDWWHU�RI�WKH�ZRUOG��7KLV�PLJKW�ZHOO�EH�VHHQ�DV�D�
³UHVSRQVLEOH�DQDUFK\´��%DUQHWW������D��FKDSWHU����RI�DQ�RQWRORJLFDO�HSLVWHPRORJLFDO�IHDVLEOH�XWRSLD�ZKHUH�
REMHFWV�GDUH�³WR�GUHDP´��0LWHZ��������DQG�µWR�VSHDN¶��:KLOVW�WKH�DERYH�GLVFXVVLRQ�KDV�FHQWUHG�RQ�WKH�DEVWUDFW�
LGHDWLRQV�RI�WKH�XQLYHUVLW\��,�PRYH�QH[W�WR�H[SORUH�µUDGLFDO¶�UHVHDUFK�SDUDGLJPV��ZLOG�GUHDPV��WKDW�PLJKW�EHWWHU�
UHVRQDWH�ZLWK�DQ�HFRORJLFDO�DSSURDFK���
�
:LOG�GUHDPV��YRLFLQJ�UDGLFDO�UHVHDUFK�SDUDGLJPV��
�
+RZ�LV�LW�WKDW�VR�PDQ\�DFFRXQWV�RI�WKH�ZRUOG�DUH�GHYRLG�RI�WKLQJV�±�WKH�YLEUDQW�PDWWHU�RI�OLYLQJ"�$QG�KRZ�LV�LW�
WKDW�VR�PDQ\�DFFRXQWV�RI�WHFKQRORJ\�LQ�HGXFDWLRQ�DUH�KXPDQ�FHQWULF�ZKHUH�PDFKLQHV�DUH�VLOHQW�DQG�SDVVLYH�
REMHFWV�RI�WKH�ZRUOG�±�³LQYLVLEOH�PDVVHV´��/DWRXU�������������"�:H�OLYH�WRR�RIWHQ�ZLWK�³WKH�VLOHQW�IUDJLOLW\�RI�WKH�
WKLQJ´��,QWURQD��������S�����RULJLQDO�HPSKDVLV���7KH�VWDWXV�RI�REMHFWV�LV�WRR�RIWHQ�YRLFHG�DV�µUHLILHG�REMHFWV¶�
�3HOV��+HWKHULQJWRQ�	�9HQGHUEHUJKH�������S�����RU�³D�SURMHFWLRQ�RI�KXPDQ�DJHQF\�RQ�SDVVLYH��GXOO�PDWWHU��RU�
GXOO�PDWWHU�LQWUXGLQJ�RQ�WKH�VXEMHFWLYH�UHDOP�SRSXODWHG�H[FHVVLYHO\�E\�KXPDQV´��0LWHZ��������S������0\�UDGLFDO�
SURYRFDWLRQ�LV�WR�FRQVLGHU�WKH�YLWDOLW\�RI�REMHFWV��.QRUU�&HWLQD�������3HOV��+HWKHULQJWRQ�	�9DQGHQEHUJKH��������
7XUNOH������������D������E��DQG�WKHLU�³YLEUDQW�PDWHULDOLW\´��%HQQHWW���������,W�LV�QRW�WKDW�KXPDQV�DUH�VHW�XS�³LQ�
RSSRVLWLRQ�WR�WKLQJV´��'ROZLFN��������S������WR�DFW�³µRQ¶�WKLQJV´��'ROZLFN��������S������RULJLQDO�HPSKDVLV���EXW�
UDWKHU�WKDW�WKH\�DFW�³ZLWK��WKURXJK��RU�LQ�UHVSRQVH´�WR�WKLQJV��'ROZLFN��������S�������,�H[WHQG�WR�PDWHULDOV�DQ�
³RQWRORJLFDO�GLJQLW\´��/DWRXU�	�9HQQ�������LQ�WKH�FHQWUHG�KXPDQ�VWDWXV�TXR��7KLV�VXSSRUWV�6¡UHQVRQ¶V��������
S�����SRVWKXPDQLVW�VWDQFH�WR�³SODFH�WKH�KXPDQ�QRW�DERYH�PDWHULDOV��DV�WKH�FUHDWRU�RU�XVHU��EXW�DPRQJ�PDWHULDOV´��
&RQVHTXHQWO\��ZH�QHHG�³PHWKRGRORJLFDO�IURQWLHUV´�DQG�³FURVVLQJ�ERXQGDULHV´��%URZQOHH�	�,UZLQ��������
*RRG\HDU��������0DUNDXVNDLWH��������LQ�WKH�FKDOOHQJHV�IDFLQJ�HGXFDWLRQDO�UHVHDUFK�DQG�GHVLJQ��0DUNDXVNDLWH��
)UHHERG\�	�,UZLQ���������7KLV�UHTXLUHV�PRYLQJ�EH\RQG�WUDGLWLRQDO�VXEMHFW�REMHFW�ERXQGDULHV�WR�FRQVLGHU�
³HFRORJLHV�RI�LQWHUZHDYLQJ�SK\VLFDO��GLJLWDO�DQG�KXPDQ�UHVRXUFHV´��*RRG\HDU��������S��������6R�KRZ�PLJKW�ZH�
FRQVLGHU�WKLV"�,�RXWOLQH�WKUHH�SURGXFWLYH�SDUDGLJP�VROXWLRQV�WKDW�UHVRQDWH�ZLWK�DQ�HFRORJLFDO�UHODWLRQDO�VWDQFH��
�
2EMHFW�RULHQWHG�SDUDGLJPV��ZKHUH�REMHFWV�GDUH�WR�µVSHDN¶��
�
7KHUH�LV�HPHUJLQJ�LQWHUHVW�LQ�REMHFW�RULHQWHG�RQWRORJLHV�VXFK�DV�LQ�WKH�ZRUN�RI�+DUPDQ���������������0LWHZ�
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�������WKH�PDWHULDO�IHPLQLVWV��/HQ]�7DJXFKL���������DV�ZHOO�DV�LQWHUHVW�LQ�WKH�³HYRFDWLYH�REMHFWV´�RI�GDLO\�OLIH�
�7XUNOH������������D������E��WKDW�FRQILJXUH��PHVPHULVH��SUROLIHUDWH�DQG�IORXULVK�LQ�WKH�ZRUOG��:KLOVW�WKHUH�DUH�
YDULRXV�RQWRORJLFDO�ERXQGDU\�VWDQFHV�KHUH�IURP�KXPDQ�DQG�PDWHULDO�ERXQGDULHV�EHLQJ�SUHIRUPHG��WKHUH�LV�D�
PRUH�UDGLFDO�VWDQFH�WKDW�VKDNHV�XS�WKH�KXPDQ�PDWHULDO�ERXQGDU\��7KLV�UDGLFDO�VWDQFH�LV�SURQRXQFHG�LQ�WKH�
WUDQVGLVFLSOLQDU\�PDWHULDO�VHPLRWLF�OHQV�RI�$FWRU�1HWZRUN�7KHRU\��$17���/DWRXU��������/DZ��������/DZ�	�
0RO��������RULJLQDWLQJ�IRUP�6FLHQFH�DQG�7HFKQRORJ\�6WXGLHV�DQG�JDLQLQJ�SURPLQHQFH�DFURVV�PXOWLSOH�ILHOGV��IRU�
H[DPSOH��LQ�HGXFDWLRQ��$O�0DKPRRG������������D������E��������������)HQZLFN��������)HQZLFN�	�(GZDUGV��
������DPRQJVW�PDQ\�RWKHU�ILHOGV��7KH�EDVLV�RI�$17¶V�DSSURDFK�LV�D�UDGLFDO�V\PPHWULFDO�WUHDWPHQW�RI�KXPDQ�
DQG�PDWHULDO�DJHQF\�±�LW�LV�D�VRFLRORJ\�RI�UHODWLRQV��,W�LV�D�SHUIRUPDWLYH�ZRUOGYLHZ�LQ�WKDW�WKH�ZRUOG�LV�SHUIRUPHG�
LQWR�EHLQJ�DQG�LV�FRQVWDQWO\�EHFRPLQJ�DV�GLVWLQFW�IURP�D�UHSUHVHQWDWLRQDO�VWDQFH�RI�D�ZRUOG�µRXW�WKHUH¶�ZDLWLQJ�WR�
EH�GHVFULEHG��1RWKLQJ�LV�SUHIRUPHG�LQ�$17��EXW�UDWKHU�HYHU\WKLQJ�HPHUJHV�DQG�LV�SHUIRUPHG�LQWR�EHLQJ�LQ�
FRPSOH[�K\EULG�QHWZRUNV��+HQFH�ZH�PLJKW�JDLQ�D�PHDVXUHG�ZLVGRP�LQ�KRZ�ZH�PLJKW�³UHQHJRWLDWH´��P\�
HPSKDVLV��DQG�³FRPSUHKHQG´�WHFKQRORJLHV�LQ�RXU�XQLYHUVLWLHV�³WR�UHFRPELQH�OHDUQLQJ�DQG�OLIH�LQ�QHZ�ZD\V´��DV�
$JUH��������RQOLQH��RULJLQDO�HPSKDVLV��UHPLQGV�XV�WKDW���

«�DUWLIDFWV�GR�QRW�VLPSO\�GURS�IURP�WKH�VN\��7KH\�FRPH�VXUURXQGHG�E\�FXOWXUDO�PHDQLQJV�
�OLEHUDWRU\�RU�RSSUHVVLYH��UDWLRQDO�RU�VSLULWXDO��VWDELOL]LQJ�RU�GLVUXSWLYH��WUDGLWLRQDO�RU�PRGHUQ��
HOLWLVW�RU�SRSXOLVW��DQG�WKH�OLNH���DQG�WKH\�DUH�NQLWWHG�LQWR�LQVWLWXWLRQDO�DUUDQJHPHQWV��DFFHVV��
LGHQWLW\��PDLQWHQDQFH��EXGJHWLQJ��VSDFH�DOORFDWLRQ��FRPSDWLELOLW\��LQWHOOHFWXDO�SURSHUW\��DQG�VR�RQ���
,I�ZH�IRFXV�RQO\�RQ�WKH�DUWLIDFW��WKHQ�WKH�FXOWXUDO�PHDQLQJV�DQG�LQVWLWXWLRQDO�DUUDQJHPHQWV�EHFRPH�
LQYLVLEOH��,Q�IDFW��WKH�UHODWLRQVKLS�DPRQJ�DUWLIDFWV��PHDQLQJV��DQG�LQVWLWXWLRQV�LV�FRPSOLFDWHG�DQG�
YDULDEOH��

�
$Q\�QHZ�WHFKQRORJ\�KDV�PXOWLSOH�WUDMHFWRULHV�ZLWK�FKDOOHQJHV�DQG�SURPLVHV��:KDW�D�XQLYHUVLW\�LV�DQG�VKRXOG�EH�
LV�D�UHVXOW�RI�WKH�LQWHUVHFWLRQV�DQG�DGRSWLRQ�RI�HPHUJLQJ�WHFKQRORJLHV��ZKLFK�KLJKOLJKW�SROLWLFDO��PRUDO��DQG�
QRUPDWLYH�TXHVWLRQV���
�
5LS��������DUJXHV�IRU�VHHLQJ�WHFKQRORJ\�WKURXJK�DQ�$17�OHQV�DV�LW�HPEUDFHV�HPHUJHQFH�DQG�XQSUHGLFWDEO\��
)XUWKHU��/HZLV��0DUJLQVRQ�DQG�6Q\GHU��������S������KLJKOLJKW�WKH�FRQWLQJHQF\�DQG�FRPSOH[LW\�RI�XQLYHUVLWLHV�
DQG�WKH�PXOWLWXGH�RI�WHFKQRORJLFDO�H[SUHVVLRQV��HPSKDVLVLQJ�³WKDW�QHWZRUN�WHFKQRORJLHV�DUH�VRFLDOO\�HPEHGGHG�
DQG�WKHUHIRUH�KLJKO\�YDULDEOH�LQ�WKHLU�H[SUHVVLRQ´��$OVR��*RRG\HDU��������S�������KLJKOLJKWV�WKH�YDOXH�RI�$17¶V�
PDWHULDO�VHPLRWLF�DSSURDFK�DQG�WKH�FRQFHSWXDO�ZRUN�$17�KDV�JDUQHUHG�VLQFH�LWV�LQFHSWLRQ�LQ�WKH�HDUO\�����V��
VD\LQJ��³,�DP�DWWUDFWHG�WR�WKH�LQVLJKWV�WKDW�IORZ�IURP�WKLQNLQJ�DERXW�HGXFDWLRQDO�V\VWHPV��D��LQ�WHUPV�RI�
UHODWLRQVKLSV�WKDW�DUH�VLPXOWDQHRXVO\�PDWHULDO�DQG�VHPLRWLF�DQG��E��DV�GHSHQGLQJ�XSRQ�WKH�RQJRLQJ�
µSHUIRUPDQFH¶�RI�WKHLU�FRQVWLWXHQW�HOHPHQWV´��*RRG\HDU��������S�������IRRWQRWH������$�VRFLRPDWHULDO�K\EULG�
�KXPDQ�DQG�PDWHULDO��DSSURDFK�KLJKOLJKWV�WKH�YLEUDQW�PDWWHU�RI�WKH�ZRUOG�DQG�WKH�QHJRWLDWLRQ�SURFHVVHV�WKDW�
DOORZ�WKH�YDULRXV�DFWRUV��KXPDQ�DQG�PDWHULDO��WR�µVSHDN¶��KLJKOLJKWLQJ�WKH�SROLWLFV�RI�WKLQJV��)HQZLFN���������$Q�
$17�DQDO\WLF�SRWHQWLDOO\�H[SORUHV�WKH�PLQXWH�QHJRWLDWLRQV�RI�YDULRXV�DFWRUV��KXPDQ�DQG�PDWHULDO���$17�
DFFRXQWV�FDQ�HQULFK�DQG�FRQWULEXWH�WR�SHUIRUPLQJ�ULFKHU�DQG�PRUH�LQFOXVLYH�DFFRXQWV�WKDW�KLJKOLJKW�WKH�YLEUDQW�
PDWWHU�RI�WKH�ZRUOG��$17¶V�VRFLRPDWHULDO�DSSURDFK�LV�YDOXDEOH�LQ�WKDW�³LW�FKDOOHQJHV�WKH�FHQWHULQJ�RI�KXPDQ�
SURFHVVHV�LQ�OHDUQLQJ��RIWHQ�FRQFHLYHG�DV�FRQVFLRXVQHVV��LQWHQWLRQ��PHDQLQJ��LQWHUVXEMHFWLYLW\�DQG�VRFLDO�
UHODWLRQV��GHULYHG�IURP�SHUVSHFWLYHV�DVVRFLDWHG�ZLWK�SKHQRPHQRORJ\�DQG�VRFLDO�FRQVWUXFWLYLVP��DQG�IRUHJURXQGV�
WKH�PDWHULDO´��)HQZLFN��������S��������:KLOVW�WKLV�SDUDGLJP�GRHV�ULFK�ZRUN�LQ�UHGUHVVLQJ�WKH�EDODQFH�RI�
UHWXUQLQJ�WKH�REMHFW�LQWR�WKH�ZRUOG��LQ�OLIWLQJ�WKH�PDWHULDOLWLHV�RI�SUDFWLFH�XS�WR�YLHZ��,�GR�QRW�ZDQW�WR�REVFXUH�RU�
ORVH�WKH�KXPDQ�HQGHDYRXU�DQG�OLYHOLQHVV�EHWZHHQ�SHRSOH�DQG�REMHFWV��,�WKHUHIRUH�SURPRWH�D�IXUWKHU�SDUDGLJP�
WKDW�KLJKOLJKWV�WKH�DIIHFWLYH�GRPDLQ�QH[W��ZKLOVW�PDLQWDLQLQJ�WKH�LPSRUWDQFH�RI�WKH�PDWHULDOLW\�RI�WKH�ZRUOG��
�
$IIHFWLYH�SDUDGLJPV��ZKHUH�REMHFWV�GDUH�WR�µDIIHFWLYHO\�FKDUJH¶��
�
$�SDUDGLJP�WKDW�FRPSOHPHQWV�ZHOO�ZLWK�$17�LV�WKDW�RI�1RQ�5HSUHVHQWDWLRQDO�7KHRU\��157���7KULIW��������
JLYHQ�LWV�IRFXV�RQ�SURFHVV��HPHUJHQFH�DQG�UHODWLRQDOLW\��EXW�LW�GLIIHUV�IRUP�$17�LQ�WKDW�LW�HPSKDVLVHV�KXPDQ�
LPDJLQDWLRQ�DQG�GHVLULQJ�SURFHVVHV��157�KLJKOLJKWV�³DIIHFWLYH�LQWHQVLWLHV´�DQG�³VHQVXRXV�GLVSRVLWLRQV´��7KULIW�
������RU�WKH�³PRUH�WKDQ�UHSUHVHQWDWLRQDO´��/RULPHU��������S������WR�DWWHPSW�WR�JUDVS�WKH�OLYHOLQHVV�RI�SUDFWLFHV��
157�LV�D�WUDQVGLVFLSOLQDU\�DSSURDFK�WKDW�GUDZV�KHDYLO\�RQ�YLWDOLVW�'HOHX]LDQ�RQWRORJLHV��'HOHX]H�	�*XDWWDUL��
������DPRQJVW�RWKHUV�WR�HPEUDFH�³DQ�DIIHFWLYH�UHDOP�RI�µZLOG�QHZ�LPDJLQDULHV¶��HPHUJLQJ�IURP�UHSHUWRLUHV�RI�
VHQVDWLRQ�DQG�HPRWLRQ´��/RULPHU��������S�������8QOLNH�KXPDQ�FHQWUHG�SV\FKRORJLFDO�H[SORUDWLRQV�RI�HPRWLRQ�
DQG�DIIHFW��DIIHFWLYLW\�KHUH�H[WHQGV�EH\RQG�SXUHO\�KXPDQ�VXEMHFWLYLWLHV�±�HPEUDFLQJ�HQHUJLHV�DQG�VHQVDWLRQV�WKDW�
DUH�GLVFKDUJHG�WKURXJK�REMHFWV�DQG�VSDFHV��1DYDUR�<DVKLQ���������7KURXJK�HPHUJHQW�³DIIHFWLYHO\�FKDUJHG�
SODFHV�RI�OHDUQLQJ´��/HDQGHU��3KLOOLSV�	�7D\ORU��������S�������RULJLQDO�HPSKDVLV���ZH�PLJKW�FRQVLGHU�KRZ�
³DIIHFWLYHO\�PDOOHDEOH´�WKH�XQLYHUVLW\�FDQ�EHFRPH��/HDQGHU��3KLOOLSV�	�7D\ORU��������S�������DQG�KRZ�GHVLUHV�
DUH��SHU�IRUPHG���
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*RRG\HDU��������S�������HFKRHV�WKH�YDOXDEOH�LQVLJKWV�DQG�FRQWULEXWLRQ�WKDW�$17�DQG�157�FDQ�SRWHQWLDOO\�PDNH�
WR�³HGXFDWLRQDO�UHVHDUFK�IXWXUHV´��VD\LQJ��³«�$17�HQFRXUDJHV�XV�WR�RSHQ�RXU�PLQGV�WR�SRVVLEOH�UHGLVWULEXWLRQ�
RI�ZRUN�DPRQJVW�KXPDQV��GLJLWDO�DQG�SK\VLFDO�DFWDQWV��(GXFDWLRQDO�UHVHDUFKHUV�ZLOO�QHHG�PHWKRGV�DQG�
SHUVSHFWLYHV�WKDW�DOORZ�WKHP�WR�GHDO�ZLWK�WKH�FRPSOH[LWLHV�RI�XQGHUVWDQGLQJ�OHDUQLQJ�LQ�VXFK�QHWZRUNV´�RI�WKH�
XQLYHUVLW\�DQG�EH\RQG��)XUWKHU��KH�SUHGLFWV�D�PRYH�DZD\�LQ�HGXFDWLRQDO�UHVHDUFK�IURP�JROGHQ�VWDQGDUG�ODUJH�
VFDOH�VWXGLHV�DQG�K\SRWKHVLVHG�VWXGLHV�WRZDUGV�VPDOOHU�VFDOH�GHVLJQ�VWXGLHV��*RRG\HDU��������WR�LQIRUP�ULFK�
GHVLJQ�SDWWHUQV��*RRG\HDU��������*RRG\HDU�	�5HWDOLV��������IRU�LQWHUSUHWLQJ�DQG�GHVLJQLQJ�OHDUQLQJ�
HQYLURQPHQWV��*RRG\HDU��������S��������:H�QHHG�ZD\V�WKHQ�WR�GHDO�ZLWK�WKH�IOHHWLQJ��WKH�VHQVRU\��WKH�DIIHFWLYH��
DQG�WKH�DWPRVSKHUH�RI�SODFHV�DQG�VSDFHV�WR�RSHQ�XS�VSDFHV�IRU�³VHQVHVFDSHV´��%�VFKHU�	�8UU\��������DQG�
LPDJLQDWLRQ�IRU�WKH�XQLYHUVLW\��7KLV�EULQJV�ZLWK�LW�D�QHHG�IRU�D�WXUQ�WR�DQ�HPHUJLQJ�SUHVVLQJ�SDUDGLJP�RI�WKH�
GLJLWDO�DJH�±�WKH�PRELOLWLHV�SDUDGLJP��
�
0RELOLWLHV�SDUDGLJPV��ZKHUH�REMHFWV�GDUH�WR�µPRYH¶��
�
7KH�QHZ�PRELOLWLHV�SDUDGLJP��6KHOOHU�	�8UU\��������8UU\��������GHDOV�ZLWK�VSDWLDO�PRELOLWLHV�RI�KXPDQV�DQG�
REMHFWV�PDGH�SRVVLEOH�E\�WKH�QHZ�FRQQHFWLYLWLHV�DQG�LQWHQVLWLHV�RI�WKH�GLJLWDO�DJH��7KH�PRELOLWLHV�SDUDGLJP�
GUDZV�RQ�DQG�DGYRFDWHV�WUDQVGLVFLSOLQDU\�DSSURDFKHV�WR�DGGUHVV�VHGHQWDU\�DQG�QRPDGLF�DVSHFWV�RI�SHRSOH�DQG�
REMHFWV�DFURVV�YDULRXV�VSDWLRWHPSRUDO�ORFDOHV��³0RELOLWLHV�WKHRU\�SODFHV�DQ�XQSUHFHGHQWHG�HPSKDVLV�RQ�
�LP�PRELOLW\��PRRULQJV��GZHOOLQJ�DQG�VWLOOQHVV�DV�PXFK�DV�PRYHPHQW��VSHHG��RU�OLTXLGLW\´��6KHOOHU��������S������
1HZ�µPRELOH�PHWKRGV¶��%�VFKHU�HW�DO���������DWWHPSW�WR�FDSWXUH�VRPH�RI�WKH�³FRPSOH[��G\QDPLF�SURFHVVHV��
LQFOXGLQJ�F\EHU�HWKQRJUDSKLHV��IROORZLQJ�WKH�WKLQJ��SDUWLFLSDQW�REVHUYDWLRQ�RQ�WKH�PRYH�VXFK�DV�ZDON�DORQJV�
�0\HUV���������GULYH�DORQJV��/DXULHU���������EHLQJ�µPRELOH�ZLWK¶��%LVVHOO���������PRELOH�YLGHR�HWKQRJUDSK\�
�6SLQQH\�������´��0RELOH�PHWKRGV�EH\RQG�WUDGLWLRQDO�GDWD�FDSWXUH�WHFKQLTXHV�DUH�QHHGHG�JLYHQ�WKH�SUROLIHUDWLRQ�
RI�PRELOH�GLJLWDO�DUWHIDFWV�DQG�LPPHUVLYH�GLJLWDO�HQYLURQPHQWV��$GH\������E��&UHVVZHOO�	�0HUULPDQ��������
+DQQDP�HW�DO�����������
�
:H�QHHG�WR�LPSURYLVH�PHWKRGV�EDVHG�RQ�%�VFKHU�DQG�8UU\¶V��������LQVLJKWIXO�SDSHU��0RELOH�0HWKRGV�DQG�WKH�
(PSLULFDO��ZKLFK�GLVFXVVHV�WKH�QHZ�PRELOLWLHV�SDUDGLJP�FDOOLQJ�IRU�PHWKRGV�WR�GHDO�ZLWK�SK\VLFDO�DQG�GLJLWDO�
�LP�PRELOLWLHV�DFURVV�PXOWL�VLWHG�HWKQRJUDSKLHV��:H�QHHG�PHWKRGV�WKDW�FDQ�GHDO�ZLWK�WKLV��9DULRXV�WHPSRV�DQG�
PRYHPHQWV��RU�³WUDYHOV´�IURP�FRUSRUHDO��SK\VLFDO��LPDJLQDWLYH��YLUWXDO��WR�FRPPXQLFDWLYH�PRYHPHQWV�DV�SHRSOH��
LGHDV��WHFKQRORJLHV��DQG�VR�PXFK�PRUH�µWUDYHO¶�QHHG�WR�EH�H[SORUHG�G\QDPLFDOO\��%�VFKHU�	�8UU\��������SS�����
������:H�QHHG�UHVHDUFK�PHWKRGV�WR�FDSWXUH�PRYHPHQW��VWLOOQHVV�DQG�WKH�OLPLQDO�DFURVV�SK\VLFDO�DQG�GLJLWDO�
HQYLURQPHQWV��,QGHHG��ZH�QHHG�WR�JOHDQ�PXFK�PRUH�IURP�JHRJUDSKLFDO�VWXGLHV�RI�PRELOLW\�WR�LQIRUP�FXUUHQW�DQG�
IXWXUH�UHVHDUFK��&UHVZHOO�	�0HUULPDQ���������7KH�QHZ�PRELOLWLHV�SDUDGLJP�UHTXLUHV�WKDW�ZH�ILQG�ZD\V�WR�
FDSWXUH�³DUFKDHRORJLFDO�JOLPSVHV�DQG�FRPSOH[LWLHV´��%�VFKHU�	�8UU\��������YLD�LPPHUVLYH�DQG�SURORQJHG�
HQJDJHPHQW�PHWKRGV�WR�NHHS�WKH�ZRUOG�RSHQ�DQG�DPELYDOHQW�WKURXJK�QRYHO�DSSURDFKHV�WKDW�³HQJHQGHU´�³QHZ�
UHVHDUFK�HQWLWLHV´��%�VFKHU�	�8UU\���������8VHIXO�HWKQRJUDSKLF�GLJLWDO�WRROV�PLJKW�LQFOXGH�YLGHR�GLDULHV��GLJLWDO�
UHFRUGHUV��ZHEFDPV��PRELOH�SKRQHV��LSKRQHV��YLGHR�DQDO\VLV�VRIWZDUH��YLGHR�FDSWXUH��WLPH�VSDFH�PRELOH�GLDULHV��
RU�YRLFHPDLO�GLDULHV�YLD�WH[WXDO��SLFWRULDO�RU�GLJLWDO��UHDO�WLPH�FDSWXUH��,QGHHG��ZH�QHHG�WRROV�WR�ZRUN�ZLWK�
G\QDPLF�GDWD�XVLQJ�GLJLWDO�PHGLD�DQG�K\SHUPHGLD�WR�VHH�FKDQJH�RYHU�WLPH�DQG�WR�FDSWXUH�ULFKHU�KXPDQ�DQG�
DUWHIDFW�LQWHUDFWLRQV��0DUNDXVNDLWH��������S��������<HW��WKHVH�WRR�FDQ�PLVV�VRPHWKLQJ�RI�WKH�VHQVXRXV�DQG�
DIIHFWLYH��DQG�DOO�WRROV�DQG�PHWKRGV�KDYH�OLPLWDWLRQV��%XW�GLJLWDO�WHFKQRORJLHV�GHPDQG�WKDW�ZH�UHWKLQN�WKH�
XQLYHUVLW\�DQG�LWV�ORFDOHV�DQG�LQILQLWH�HQDFWPHQWV�DFURVV�GLJLWDO�DQG�SK\VLFDO�VSDFHV�±�ZH�QHHG�ZD\V�WR�GHDO�ZLWK�
WKH�QHZ�JHRJUDSKLHV���
�
+DYLQJ�EULHIO\�RXWOLQHG�KRZ�WKHVH�WKUHH�SURGXFWLYH�SDUDGLJPV�PLJKW�HQULFK�KRZ�ZH�YLHZ�WKH�ZRUOG��,�PRYH�QH[W�
WR�LOOXVWUDWH�WKHVH�SDUDGLJPV�DW�ZRUN�WKURXJK�YDULRXV�YLJQHWWHV�WR�VKRZ�KRZ�µWKH�XQLYHUVLW\¶�LV�HQDFWHG�WKURXJK�
YLEUDQW�PDWWHU�WR�SURGXFH�YDULRXV�UHDGLQJV�RI�WKH�XQLYHUVLW\��
�
(QDFWLQJ�WKH�XQLYHUVLW\�±�ZKDW�things�FDQ�GR�DQG�µGUHDP¶�RI�GRLQJ�«��
�
,�LOOXVWUDWH�DQG�MX[WDSRVH�YDULRXV�YLJQHWWHV�LQWHUWZLQLQJ�WKH�DERYH�SDUDGLJPV�WR�KLJKOLJKW�PXOWLSOH�HQDFWPHQWV�
DQG�UHDGLQJV�RI�µWKH�XQLYHUVLW\¶��,�KLJKOLJKW�WKH�YDULRXV�VRFLRPDWHULDO�QHWZRUNV�WR�VKRZ�KRZ�VXEMHFWLYLWLHV��
VSDWLDOLW\�DQG�DIIHFWLYLW\�XQIROG�DQG�DUH�LQWHUWZLQHG��7KH�YLJQHWWHV�DUH�H[WUDFWV�IURP�D�ODUJHU�3K'�VWXG\��$O�
0DKPRRG��������WKDW�LQYROYHG�D�PXOWL�VLWHG�HWKQRJUDSK\��/HDQGHU�	�0F.LP��������0DUFXV��������RI�IRXU�
IXOO\�RQOLQH�SRVWJUDGXDWH�VXEMHFWV�LQ�DQ�$XVWUDOLDQ�XQLYHUVLW\��(WKQRJUDSK\�ZDV�FKRVHQ�WR�IDFLOLWDWH�SURORQJHG�
DQG�LPPHUVLYH�H[SORUDWLRQ�RI�SDUWLFLSDQW�H�OHDUQLQJ�HQJDJHPHQWV��3K\VLFDO�HWKQRJUDSK\��0DUFXV��������DQG�
YLUWXDO�HWKQRJUDSK\��+LQH��������������ZHUH�XVHG�WR�JDWKHU�DQG�REVHUYH�WKH�PLQXWLDH�RI�SDUWLFLSDQWV¶�HYHU\GD\�
SUDFWLFHV�DFURVV�SK\VLFDO�DQG�GLJLWDO�VSDFHV���
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)ROORZLQJ�XQLYHUVLW\�HWKLFV�DSSURYDO��SDUWLFLSDQWV�ZHUH�LQYLWHG�WR�SDUWLFLSDWH�LQ�WKH�VWXG\��IDFH�WR�IDFH��RQOLQH��
SKRQH��DQG�PHWKRGV�WR�GHDO�ZLWK�SK\VLFDO�DQG�GLJLWDO��LP�PRELOLWLHV�ZHUH�XVHG��%�VFKHU�	�8UU\��������%�VFKHU��
8UU\�	�:LWFKJHU��������6KHOOHU�	�8UU\��������WR�FDSWXUH�YDULRXV�DFWRUV�DFURVV�SK\VLFDO�DQG�GLJLWDO�VSDFHV��
7KHVH�PHWKRGV�LQFOXGHG�SDUWLFLSDQW�LQWHUYLHZV��DIWHU�VXEMHFW�FRPSOHWLRQV���SDUWLFLSDQW�REVHUYDWLRQ��SKRWRJUDSKLF�
GDWD��DQG�SDUWLFLSDQW�UHIOHFWLRQV�DFURVV�SK\VLFDO�DQG�GLJLWDO�VSDFHV�RYHU�D�SHULRG�RI������PRQWKV��DV�ZHOO�DV�
GRFXPHQW�DQDO\VHV��'DWD�ZHUH�FROOHFWHG�IURP����SDUWLFLSDQWV�±����RQOLQH�SRVWJUDGXDWH�OHDUQHUV��DQG���WHDFKLQJ�
VWDII����IHPDOHV�DQG���PDOHV��UDQJLQJ�LQ�DJH�DQG�WHDFKLQJ�H[SHULHQFHV��'DLO\�VFKHGXOHG�REVHUYDWLRQ�GLDULHV�RI�
WKH�RQOLQH�VXEMHFW�VLWHV�ZHUH�UHFRUGHG��DQG�SDUWLFLSDQWV�ZHUH�LQYLWHG�WR�UHFRUG�WKHLU�UHIOHFWLRQV�DQG�SURYLGH�
LPDJHV�RI�WKHLU�YDULRXV�OHDUQLQJ�VSDFHV��$�ZHDOWK�RI�GHWDLOHG�GDWD�ZHUH�DPDVVHG��DQG�ZKLOVW�WKH�DLP�ZDV�WR�DGG�
WR�WKH�ZRUOG�WKURXJK�$17�DQG�157�OHQVHV��JOLPSVHV�LQWR�KXPDQ��VSDWLDO��GLVFXUVLYH�DQG�DUWHIDFW�LQWHUDFWLRQV�
ZHUH�µWUDFHG¶��ZKLOVW�DWWHPSWLQJ�WR�µFDSWXUH¶�DQG�µ�UH�SUHVHQW¶�WKH�VHQVXRXV�DQG�DIIHFWLYH�GLVSRVLWLRQV�DQG�VSDWLDO�
DPELHQFHV���
,Q�WKH�YLJQHWWH�VHOHFWLRQV�WKDW�IROORZ� ,�MX[WDSRVH�KRZ�³YDULRXV�REMHFWV�DQG�PXQGDQH�WHFKQRORJLHV�VHQVXRXVO\�
H[WHQG�KXPDQ�FDSDFLWLHV�LQWR�DQG�DFURVV�WKH�ZRUOG´��%�VFKHU��8UU\�	�:LWFKJHU�������S�����RU�QRW��WR�XQIROG�
PXOWLSOH�XQLYHUVLW\�HQDFWPHQWV�DQG�DIIHFWLYLWLHV�WR�KLJKOLJKW�ZKDW�DQG�KRZ�YLEUDQW�PDWWHU�µDFWV¶��,�JDWKHU�
IUDJPHQWV�RI�1DWDOLH¶V��D�VWXGHQW��LQWHUYLHZ�UHVSRQVHV�WR�KLJKOLJKW�VRPH�RI�WKH�VLJQLILFDQW�HQWLWLHV��DFWRUV��WKDW�
PRELOLVH�KHU�DFWLRQV�RI�VHHNLQJ�±�YLD�DUWHIDFWV��PDFKLQHV��ZLQGRZV��VFUHHQV��DQG�VR�RQ�±�WKDW�FRQVWLWXWH�KHU�
RQOLQH�LGHQWLW\��IRU�WKH�PRVW�SDUW��DV�D�VHHNHU��1DWDOLH�LV�D�PDWXUH�DJH�OHDUQHU�ZKR�UXQV�KHU�RZQ�EXVLQHVV�IURP�
KRPH�ZKHUH�KHU�H[SDQVLYHO\�VSDFLRXV�VWXG\�GRXEOHV�DV�KHU�RIILFH��6KH�FDPH�WR�WKH�SRVWJUDGXDWH�H�VXEMHFW�
WKURXJK�LQDGYHUWHQW�IDFXOW\�PL[�XSV�WKDW�HQUROOHG�KHU�LQ�WKH�IXOO\�RQOLQH�VXEMHFW�UDWKHU�WKDQ�LWV�IDFH�WR�IDFH�
YHUVLRQ��QRW�RQ�RIIHU�GXULQJ�WKDW�VHPHVWHU���6KH�SXUVXHG�WKH�H�VXEMHFW�IRU�LWV�VKHHU�FKDOOHQJH�DQG�H[SHULHQFH�WR�
H[SORUH�QHZ�OHDUQLQJ�DQG�H[WHQG�KHU�VNLOOV��6KH�XOWLPDWHO\��KRZHYHU��VWLOO�GHFLGHG�WR�HQURO�LQ�WKH�IDFH�WR�IDFH�
LQWHQVLYH�HTXLYDOHQW�VXEMHFW�WR�JHW�WKDW�³VRPHWKLQJ�PRUH´�±�LQ�WKH�IOHVK��6KH�VWXGLHV�IURP�KHU�DHVWKHWLFDOO\�ULFK�
VSDFLRXV�KRPH�VWXG\�RIILFH��ZKLFK�LV�DLU\�DQG�IORRGHG�ZLWK�QDWXUDO�OLJKW�WKURXJK�H[SDQVLYH�ZLQGRZV�WKDW�
RYHUORRN�KHU�OXVK�JDUGHQ�VXUURXQGLQJV���,�SURYLGH�D�VQDSVKRW�RYHUYLHZ�RI�VRPH�RI�WKH�LQWHUVHFWLRQV�RI�1DWDOLH¶V�
H�OHDUQLQJ�SUDFWLFHV��LGHQWLW\�IRUPDWLRQ��DQG�VSDWLDO�FRQILJXUDWLRQV�RI�KHU�YLUWXDO�DQG�SK\VLFDO�HQYLURQPHQWV���

�
$�OHDUQHU�VHHNLQJ�a�1HHGLQJ�OHFWXUHUV�DV�JXLGHV�a�$VNLQJ�TXHVWLRQV�RQOLQH�a�5HFHLYLQJ�DQVZHUV�DV�
JLIWV�a�3DWLHQWO\�VHHNLQJ�PDVWHU\�a�$�IODW���´�FRPSXWHU�PRQLWRU�a�$FFHVV�WR�WKH�ZRUOG�a�3XUVXLQJ�
YLUWXDO�OLEUDULHV�RI�WKH�ZRUOG�a�$LPLQJ�WRZDUGV�PDVWHU\�WKH�XOWLPDWH�JRDO�a�%HLQJ�SDWLHQW�ZLWK�
P\VHOI�a�$QG�GHYHORSLQJ�EORRG\�PLQGHGQHVV�a�H�/HDUQLQJ�IRVWHUV�VHOI�UHOLDQFH��GHWHUPLQDWLRQ��
SHUVHYHUDQFH�a�6HHNLQJ�VHOI�PDVWHU\�a�7RZDUGV�D�QHZ�IRUP�RI�VROLWXGH�a�7R�VWD\�ZLWK�VRPHWKLQJ�
a�$�QHZ�VHQVH�RI�VROLWDU\�VHOI�UHOLDQFH�a�$QG�RQOLQH�OHDUQLQJ�LV�OLNH�JRLQJ�WR�D�SDUW\�a�6XFK�IXQ�a�
/LWWOH�VXUSULVHV�a�/LWWOH�MRXUQH\V�a�7KH�HOHPHQW�RI�VXUSULVH�ZRUNV�a�7KDW�\RX�FRXOG�GLVFRYHU�
VRPHWKLQJ�a�$�GLJLWDO�DQG�SK\VLFDO�OLEUDU\�a�<HW�LQVWLQFWLYHO\�,�ZRXOG�ZDQW�PRUH�WKDQ�RQOLQH�
OHDUQLQJ�FRXOG�RIIHU�a�6R�,�ZLOO�DWWHQG�WKH�IDFH��WR�IDFH�VXEMHFW�LQWHQVLYH�LQ�WKH�EUHDN�a�%XW�RQOLQH�
WDXJKW�PH�VR�PXFK�a�,�MXPSHG�LQWR�D�SRQG�DQG�,�KDG�DEVROXWHO\�QR�FRQVFLRXVQHVV�RI�ZKDW�LW�ZDV�
DERXW�a�,W�ZDV�D�WRWDO�SURFHVV�RI�GHVWDELOLVDWLRQ�a�DQG�WKHQ�UH�HVWDEOLVKPHQW�RI�VHOI�«�

�
1DWDOLH�VHHV�KHUVHOI�DQG�LV�FRQILJXUHG�DV�D�VHHNHU�RI�NQRZOHGJH��DV�µWKH�QRYLFH�VHHNLQJ�PDVWHU\¶��VD\LQJ���
�

$�VHHNHU��,�ZDV�D�VHHNHU�VHHNLQJ�DQVZHUV��D�FRQIXVHG�VHHNHU�DW�WLPHV��«,�ZRXOG�RQO\�VHH�P\VHOI�
DV�D�OHDUQHU�«�ZKLFK�ZRXOG�EH�DOVR�WKH�UROH�RI�D�VHHNHU��«�,�DP�WKH�GLVFRYHUHU�RI�WKH�NQRZOHGJH��
ZLWKLQ�P\VHOI��VR�LW¶V�EDVHG�RQ�H[SHULHQFH�EXW�,�QHHG�D�JXLGH��«��

�
7KH�OHFWXUHU�DV�JXLGH�LV�FRQILJXUHG�WKURXJK�KLV�ZRUGLQJ�DQG�RQOLQH�SUHVHQFH�DV�1DWDOLH�FRPPHQWV�DERXW�KHU�
H[SHULHQFH�ZLWK�WKH�RQOLQH�OHFWXUHU��%ULDQ��'HVSLWH�KDYLQJ�QHYHU�PHW�KLP�LQ�SHUVRQ��VKH�KDV�D�VWURQJ�VHQVH�RI�KLV�
SUHVHQFH��6KH�SHUFHLYHV�KLP�DV�FDULQJ��H[FHOOHQW��DQG�HQFRXUDJLQJ��FRPPHQWLQJ���

�
ZKHQ�VRPHRQH�JXLGHV�PH�«�,¶P�JUDWHIXO��,QFUHGLEO\�JUDWHIXO��:KHQ�VRPHRQH�WDNHV�WKH�WLPH��
LW¶V�PRUH�WKDQ�JLYLQJ��LW¶V�JXLGLQJ«�,�WKLQN�WKDW¶V�DQ�KRQRXU��7KDW¶V�KRZ�DQ�DFDGHPLF�JDLQV�
UHVSHFW���«�$OO�WKH�OHFWXUHUV�ZKR>P@�,¶YH�KDG��ZKR>P@�,�«�NQHZ�RQOLQH�KDG�«�WKH�GLVFLSOLQH�WR�
DGGUHVV�WKHLU�HPDLOV��DQG�DQVZHUHG�WKHLU�LQFRPLQJ�HPDLOV�DQG�DQVZHUHG�TXHVWLRQV��DQG�SUREDEO\�
FRXOG�UHDG�ZKDW�WKH�VWXGHQW�ZDV�UHTXHVWLQJ��WKH\�DOO�KDG�WKHLU�PRPHQW�IRU�PH���

�
6KH�FRQWLQXHV��³WKH�WRQH�«�KH�ZULWHV�EHDXWLIXOO\�«��DFFHSWDQFH«´��6RFLDO�SUHVHQFH�LV�D�VLJQLILFDQW�IDFWRU�RI�
DQ\�H�OHDUQLQJ�HQYLURQPHQW��&ODUN�	�.ZLQQ��������)LQHJROG�	�&RRNH��������*DUULVRQ�	�$QGHUVRQ��������
+HQULNVVRQ���������DQG�VLJQLILFDQWO\�OHFWXUHU�SUHVHQFH��6KH�HPSKDVLVHV�WKH�LPSDFW�RI�D�OHFWXUHU¶V�HPDLO�RQ�D�
VWXGHQW��VD\LQJ��³«�RQH�RXW�RI�HYHU\�RQH�KXQGUHG�HPDLOV�WKH\�VHQG�ZLOO�EH�D�OLIH�FKDQJLQJ�H[SHULHQFH�IRU�
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VRPHRQH��ZKLFK�LV�,�VXSSRVH�ZKDW�WUDGLWLRQDOO\�ZH�ORRNHG�DW�OHFWXUHUV�IRU�ZKHQ�ZH�ZHQW�WR�WKH�FODVVURRP�DQG�
JRW�WKDW�«�VRPHWKLQJ�´��+HUH�ZH�VHH�³WKH�PHWDSK\VLFDO�XQLYHUVLW\´�HQDFWHG��
�
$QG�\HW�LQ�FRQWUDVW��GLIIHUHQW�PDWHULDO�FRQILJXUDWLRQV�DQG�DIIHFWLYLWLHV�UHVXOW�IRU�3DXO��VWXGHQW���D�SURIHVVLRQDO�
ZLWK����\HDUV¶�H[SHULHQFH�DV�DQ�HGXFDWRU��ZKR�VHHV�WKH�VWXGHQW�OHFWXUHU�HPDLO�LQWHUDFWLRQV�DV�³IRUPXODLF´��
³JRLQJ�WKURXJK�WKH�PRWLRQV´��VD\LQJ���³,W�IHOW�YHU\�PXFK�OLNH�D�SHUIRUPDQFH�WKDW�,�ZDV�LQYROYHG�LQ´��³«�EHLQJ�D�
QRYLFH�DQG�EHLQJ�LQ�VRPHRQH�HOVH¶V�WHUULWRU\�WKDW�ZDVQ¶W�P\�RZQ�«�,�IHOW�OLNH�,�ZDV�SHUIRUPLQJ�IRU�KLP�DQG�KH�
ZDV�GRLQJ�WKH�WHDFKHU�UROH�IRU�PH�����2FFDVLRQDOO\�KH�ZRXOG�ZULWH�EDFN�DQG�VD\��µ1R��WKLV�LV�QRW��EROG�LQ�FDSLWDOV��
ZKDW�WKH�WH[W�VD\V¶��$QG�,¶G�MXVW�WKLQN��µ6WXII�LW¶�«�6R�LW�IHOW�GHWDFKHG�DQG�LW�IHOW�VRPHZKDW�DXWKRULWDULDQ´��)RU�
3DXO��IDU�IURP�WKH�QXDQFHG�VHQVH�RI�FDUH�DQG�DWWHQWLRQ�RI�WKH�HPDLO�FRQWDFW�ZLWK�OHFWXUHUV��GLVHPERGLPHQW�
UHPDLQV�D�FRQFHUQ��³,�EHOLHYH�WKH�PRVW�HIIHFWLYH�WHDFKLQJ�OHDUQLQJ�LQWHUDFWLRQ�LV�RQH�WKDW�HQJDJHV�WKH�ZKROH�
SHUVRQ�²�ERG\��PLQG�DQG�VSLULW��$QG�,�GRQ¶W�NQRZ�KRZ�WKDW�JHWV�LQYROYHG�LQ�D�YLUWXDO�SURFHVV��0D\EH�LW�GRHV��
EXW�,�FDQ¶W�HQYLVDJH�LW´��+HUH�ZH�VHH�WKH�³VRXOOHVV�XQLYHUVLW\´�HQDFWHG�E\�YLUWXH�RI�WKH�HPDLO�PHGLXP�IRU�3DXO��
)XUWKHU��ZH�ZLWQHVV�WKH�³FRPPHUFLDO´�³HQWHUSULVLQJ´�XQLYHUVLW\�ZKHQ�/LOOLDQ��D�VRIWO\�VSRNHQ��SRHWLF�&KLQHVH�
VWXGHQW��ZKR�PDMRUHG�LQ�(QJOLVK�OLWHUDWXUH�LQ�&KLQD��VD\V��³,�WKLQN�WKDW�PDNHV�LW�PRUH�HIILFLHQW�«��7KH�WHDFKHU�
FDQ�JR�RXW�DQG�OHDYH�DQG�GR�KLV�RZQ�EXVLQHVV��EXW�VWLOO�KH�FDQ�WHDFK�DQG�,¶P�DOVR��,�PHDQ��HIILFLHQW�DW�GRLQJ�WKLV��
DQG�,�W\SH�RXW�DQG�GLGQ¶W�JR�WR�WKH�FODVVURRP�DQG�VLW�LQ�>IRU@�WKUHH�KRXUV��«�%XW�DOVR�,�WKLQN�WKDW�PDNHV�SHRSOHV¶�
LQWHUDFWLRQ�DQG�FRPPXQLFDWLRQ�OHVV�DQG�OHVV�DQG�VR�PDNHV�\RX�IHHO�RWKHU�WKLQJV�DUH�PRUH�FRPPHUFLDO´��)XUWKHU��
ZLWK�LQFUHDVLQJ�FRQFHSWXDOLVDWLRQV�RI�HGXFDWLRQ�DV�D�FRPPHUFLDO�HQWHUSULVH��0DUJLQVRQ�	�&RQVLGLQH��������DQG�
NQRZOHGJHV�DV�PDVV�FRPPRGLWLHV��ZKDW�ZLOO�LW�PHDQ�WR�WHDFK�LQ�D�ERUGHUOHVV�XQLYHUVLW\�²�DW�ZKDW�FRVW��WR�
ZKRP��DQG�IRU�ZKRP"�,Q�WKH�HQWHUSULVLQJ�XQLYHUVLW\��ZH�VHH�VWXGHQWV��OHFWXUHUV��DQG�WKH�DFDGHP\��E\�YLUWXH�RI�
LWV�EX\�LQ�WR�/06�FRPSDQLHV��DV�FRQVXPHUV��VR�NQRZOHGJH�UHDGLO\�EHFRPHV�D�FRPPRGLW\��(QWHUSULVLQJ�LQ�D�
FRPPHUFLDO�VHQVH�LV�QRW�DOZD\V�H[SHULHQFHG�SRVLWLYHO\��GHVSLWH�WKH�LPSOLHG�H�OHDUQLQJ�IOH[LELOLW\�DQG�DFFHVV�LW�
PLJKW�LPSO\��EHFDXVH�KHUH�WKH�SHGDJRJLFDO�VWXGHQW�WHDFKHU�UHODWLRQVKLS�EHFRPHV�RQH�RI�IDFLOLWDWRU�
FXVWRPHU�FOLHQW��$QG�VLJQLILFDQWO\�RI�FRQFHUQ�LQ�GLJLWDO�XQLYHUVLW\�VSDFHV��DUH�WKH�ORQJHYLW\�DQG�YLVLELOLW\�RI�
SDUWLFLSDQW�WH[WXDO�FRQWULEXWLRQV�²�WKHVH�ULVN\�VSDFHV�RI�WKH�/06�DUH�SRWHQWLDOO\�³WKHUH�IRUHYHU´��$O�0DKPRRG��
�������7KLV�OHDGV�WR�FHQVXUHG�VHOYHV�DQG�IXUWKHU�VHOI�FHQVRULQJ�DQG�H[WUD�HGLWLQJ�ZRUN��7KH�/06�SODWIRUPV�
FRQILJXUH�WKH�OHDUQLQJ�VSDFHV�DV�SRWHQWLDOO\�ULVN\��ZKHUH�SDUWLFLSDQWV¶�YXOQHUDELOLWLHV�DUH�YLVLEOH�ZKHQ�6DQG\�
VXJJHVWV�WKDW�RQH¶V�³VWXSLGLW\�LV�WKHUH�IRU�WKH�ZKROH�RQOLQH�FRPPXQLW\´�WR�VHH��+HUH�ZH�VHH�WKH�µSHUIRUPDWLYH�
XQLYHUVLW\¶�LQ�WKH�VHQVH�RI�VXUYHLOODQFH�DQG�DFFRXQWDELOLW\�LVVXHV�EHLQJ�HQDFWHG��/06V�VXSSRUW�QHROLEHUDO�
DJHQGDV�WKDW�SODFDWH�FULWLFDO�VFKRODUO\�GHEDWH�UHVLVWDQFH�E\�YLUWXH�RI�KDYLQJ�µDFFHVV¶�WR�HYHU\WKLQJ�WR�EHLQJ�D�
µFRQVXPHU¶�RI�HYHU\WKLQJ��
�
'HVSLWH�WKH�ULVNV��DFFHVV�DW�RXU�ILQJHUWLSV�VWLOO�WDQWDOLVHV�DQG�LQVSLUHV��VR�IRU�1DWDOLH�KHU�DFFHVV�WR�WKH�ZRUOG�LQ�KHU�
FRQQHFWLYLW\�RQOLQH�DOORZV�KHU�WR�DFFHVV�VSDFHV�EH\RQG�LQVWLWXWLRQDO�H�VXEMHFW�ERXQGDULHV��7KLV�DFFHVV�WR�ZRUOG�
OLEUDULHV�IURP�WKH�FRPIRUW�RI�KHU�VWXG\�H[WHQG�KHU�RQOLQH�OHDUQLQJ�H[SHULHQFHV��+HUH�XQLYHUVLW\�ERXQGDULHV�
EHFRPH�IOXLG��6KH�KLJKOLJKWV�KHU�H[SDQVLYH�FRQQHFWLYLW\�RU�VHHPLQJO\�SDUDGR[LFDO�VROLWDU\�FRQQHFWLYLW\�WR�WKH�
ZRUOG��VD\LQJ��³«�LQ�D�SRVLWLYH�OLJKW��\RX�GRQ
W�DFWXDOO\�KDYH�WR�EH�DORQH��<RX�GRQ¶W�QHFHVVDULO\�KDYH�WR�EH�
ERUHG�LQ�WKLV�ZRUOG��7KHUH¶V�D�ZRUOG�WKDW�\RX�FDQ�LQWHUDFW�ZLWK�LQVWDQWO\��ZKLFK�LV�YHU\�VLPLODU�WR�PH�IRU�ZKDW�WKH�
OLEUDU\�ZDV�OLNH��\RX�FRXOG�JUDE�D�ERRN�DQG�\RX�FRXOG�EH�VRPHZKHUH�RU�OHDUQ�VRPHWKLQJ�RU�GR�VRPHWKLQJ��$QG�,�
WKLQN�WKDW
V�D�JLIW�D�ORW�RI�SHRSOH�«�GRQ¶W�DFW�RQ´��6KH�FRQWLQXHV��³����7KH�MR\�RI�VWXG\LQJ�DW�QLJKW��UHDGLQJ�DW�
QLJKW��«�,�HQMR\�WKH�DORQHQHVV��WKH�VROLWXGH�UHDOO\�´�$V�$UQROG��������S�������VR�DSWO\�HFKRHV��³:KHQ�,�VLW�DW�P\�
FRPSXWHU��ORJ�RQ�DQG�MRLQ�WKH�,QWHUQHW��,�DQG�WKH�JODVV�VFUHHQ�FRQVSLUH�WRJHWKHU�WR�DSSURDFK�WKH�ZRUOG�«�DQG�
SRVVLELOLWLHV�DQG�H[SHULHQFHV�DUH�DIIRUGHG�WKDW�ZRXOG�RWKHUZLVH�EH�GHQLHG�«��7KHVH�DUH�WHFKQRORJLHV�WKDW�H[WHQG�
RXU�DJHQF\��RXU�ZD\�RI�EHLQJ�LQ�WKH�ZRUOG´��,Q�WHUPV�RI�1DWDOLH¶V�SHGDJRJLFDO�OHDUQLQJ�VSDWLDOLWLHV��KHUH�
LQWHUYLHZ�H[WUDFW�LV�UHYHDOLQJ��³2N��P\�VSDFH�ZRXOG�EH�LQ�UHODWLRQ�WR�DQ�RQOLQH�FRXUVH��ZRXOG�EH�LQ�WKH�FRQWH[W�
RI�P\�UHODWLRQVKLS�ZLWK�DQ�DFDGHPLF��SUHIHUDEO\��D�WH[W��DQG�DOVR�KDYLQJ�DFFHVV�WR�RWKHU�VWXGHQWV��WKURXJK�D�
UHODWLRQVKLS�RQ�WKH�FRPSXWHU��D�FRPSXWHU�UHODWLRQVKLS´���+HU�VHQVH�RI�DPELHQFH�DQG�ORFDWLRQ�RI�WKH�YLUWXDO�
OHDUQLQJ�VSDFHV�ZDV�FUHDWHG�E\�KHU��³,�FUHDWHG�LW��7KDW�VSDFH��WKDW¶V�ZK\�,�OLNH�LW�ZKHQ�WKH�VXQ�JRHV�GRZQ��6R�WKH�
VSDFH�,�FUHDWH�LV�SUREDEO\�LQ�DQ�$XVWUDOLDQ�VHQVH��KRSHIXOO\�LW¶V�D�PHGLWDWLYH�VSDFH��D�VSDFH�ZKHUH�,�FDQ�WKLQN�DQG�
FRQWHPSODWH��DQG�OHDUQ�DQG�JURZ´��7KH�DWWHQXDWLRQV�RI�K\EULG�VXEMHFWLYLW\�UHQGHU�1DWDOLH�DV�D�³WURXEDGRXU�RI�
NQRZOHGJH´��D�'HOHX]HDQ�³UKL]RPDWLF´��'HOHX]H�	�*XDWWDUL��������NQRZHU�DQG�D�K\EULG�F\ERUJ��+DUDZD\��
�������1DWDOLH¶V�LV�DQ�HPRWLRQDO�JHRJUDSK\��%RQGL��������&URXFK�������RI�H[SORULQJ�DW�HDVH�DQG�³WUDYHOLQJ�LQ�
GZHOOLQJ´��/XU\�������������7KH�ZRUOG�LV�H[SORUHG�ZLWKLQ�VHFXUH��SULYDWH��DQG�FRPIRUWDEOH�HQFORVXUHV�RI�KRPH�
DQG�VWXG\��WKRXJK�,QWHUQHW�FRQQHFWLRQ�LV�DW�VWXGHQW�H[SHQVH��ZH�VHH�WKH�ZHOO�ZRUQ�QHWZRUNV�RI�HFRQRPLF�DQG�
VRFLDO�FDSLWDO��VXFK�DV�FRQQHFWLRQV��SODFHV��UHVRXUFHIXOQHVV��VSHDN�ORXG��LQ�WKLV�LQVWDQFH�7KHVH�LQVLJKWV�KLJKOLJKW�
KRZ�WKH���VW�FHQWXU\�GLJLWDO�XQLYHUVLWLHV�DUH�H[SHULHQFHG�DQG�SHUFHLYHG��:H�KDYH�KHUH�WKH�µIOXLG�XQLYHUVLW\¶�µWKH�
HPHUJLQJ�XQLYHUVLW\¶��µWKH�PHWDSK\VLFDO�XQLYHUVLW\¶�EHLQJ�HQDFWHG�SDU�H[FHOOHQFH��
�
,Q�FRQWUDVW��LQ�WKLV�QH[W�YLJQHWWH��,�LOOXVWUDWH�JOREDO�SK\VLFDO�PRELOLW\�DQG�D�³GZHOOLQJ�LQ�WUDYHOOLQJ´��/XU\��������
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DV�UHIOHFWHG�LQ�-DVSHU¶V��VWXGHQW��³ERUGHUOHVV�XQLYHUVLW\´�DQG�WKH�GLJLWDO�XQLYHUVLW\¶V�SRWHQWLDO�IRU�GHYHORSLQJ�
FRXQWULHV��-DVSHU�LV�DQ�$XVWUDOLDQ�LQWHUQDWLRQDO�SURIHVVLRQDO��ZKRVH�ZRUNLQJ�OHDUQLQJ�VSDFHV�DUH�PRELOH�DV�VKH�
WUDYHOV�WR�YDULRXV�FRXQWULHV�GXH�WR�KHU�ZRUN��6KH�VD\V��³�,¶YH�OLYHG�LQ�)UDQFH�DQG�LQ�5ZDQGD�DQG�(WKLRSLD�DQG�
$IULFD��EXW�,�KDYH�JRQH�RQ�VKRUW�DVVLJQPHQWV�WR�D�UDQJH�RI�FRXQWULHV�LQ�$VLD��&HQWUDO�$VLD��5XVVLD��DQG�WKH�
3DFLILF�«´��6KH�KLJKOLJKWV�KRZ�³IDQWDVWLF´�WKH�,QWHUQHW�LV��VD\LQJ��³,�ORYH�WKH�,QWHUQHW�VR�LW�VHHPHG�WR�PH�D�
IDQWDVWLF�XVH�RI�WKH�WHFKQRORJ\�«��WKH�UHVRXUFHV�WKDW�DUH�DYDLODEOH�DUH�DEVROXWHO\�IDQWDVWLF��«��,�ILQG�LW�MXVW�
UHPDUNDEOH��«�3DUWLFXODUO\�«�ZRUNLQJ�LQ�D�GHYHORSLQJ�FRXQWU\��WKH�SRZHU�WKDW�LW�JLYHV�WR�SHRSOH�LV�MXVW�
IDQWDVWLF´��6KH�LQGLFDWHV�WKDW�H�OHDUQLQJ�LV�³FHUWDLQO\�DQ�HIIHFWLYH�ZD\�RI�OHDUQLQJ�LQ�WKLV�GD\�DQG�DJH�ZKHQ�
SHRSOH�DUH�QRW�QHFHVVDULO\�LQ�RQH�SODFH�IRU�DQ�DFDGHPLF�\HDU´��VD\LQJ���
�

«�,�EDVLFDOO\�ZDV�ZRUNLQJ�IXOO�WLPH�DQG�,�KDG�WR�ILQLVK�WKH�ODVW�SDUW�RI�WKH�FRXUVH�ZKHQ�«�,�ZDV�RQ�DQ�
DVVLJQPHQW�WKHUH�LQ�6UL�/DQND��DQG�VR�EDVLFDOO\�,�ZDV�IXOO�WLPH�DQG�,�KDG�WR�GR�WKDW�LQ�WKH�HYHQLQJV�DQG�
,�KDG�WR�JHW�DQ�DVVLJQPHQW�LQ�«��6R�WKDW�ZDV�D�ELW�RI�D�FKDOOHQJH�EXW�,�ZDV�DEOH�WR�GR�LW��������,�ZDV�
IXUWKHU�DZD\�DQG�LW�ZDV�GUHDGIXO�«�WKH�KRXUV�ZHUH�GLIIHUHQW�«��,W�FHUWDLQO\�GLGQ¶W�PDNH�DQ\�GLIIHUHQFH�
LQ�WHUPV�RI�WKH�LQWHUDFWLRQ�ZLWK�WKH�RWKHU�VWXGHQWV�EHFDXVH�LW�ZDV�VWLOO�WKHUH���

�
-DVSHU¶V�LV�D�QRPDGLF�SUDFWLFH�WKDW�H[WHQGV�XQLYHUVLWLHV�DFURVV�WLPH�DQG�VSDFH��6KH�VD\V��³,W¶V�EHHQ�UHDOO\�JRRG��
,¶P�MXVW�DPD]HG�E\�LW�UHDOO\��«�,�WROG�SHRSOH��µ7KLV�LV�IDQWDVWLF��,W¶V�WKLV�QHZ�OHDUQLQJ¶��,W�PHDQV�DQ\RQH�FDQ�KDYH�
DFFHVV�WR�KLJKHU�OHDUQLQJ��$OO�WKH\�QHHG�LV�DFFHVV�WR�D�FRPSXWHU��«�LW¶V�MXVW�DQ�DPD]LQJ�WKLQJ��>IRU@�SHRSOH�ZKR�
DUH�DW�KRPH�RU�«�FDQ¶W�JHW�WR�D�XQLYHUVLW\��LW�MXVW�RSHQV�XS�VR�PDQ\�SRVVLELOLWLHV´��6KH�QDUUDWHV�DQ�DQHFGRWH�RI�
7LEHWDQ�PRQNV�LQ�0RQJROLD�VXUILQJ�WKH�ZHE�LQ�D�WLQ\�UHPRWH�YLOODJH�FDIp��UHFRXQWLQJ�WKH�SRZHUV�RI�FRQQHFWLYLW\��
�

«�,�ZDV�GRLQJ�VRPH�ZRUN�LQ�0RQJROLD�«�RIWHQ�>LQ@�GHYHORSLQJ�FRXQWULHV�LW¶V�UHDOO\�XVHIXO�IRU�WKH�
,QWHUQHW�EHFDXVH�WKHUH�>DUH@�VR�PDQ\�,QWHUQHW�FDIHV�EHFDXVH�SHRSOH�FDQ¶W�DIIRUG�FRPSXWHUV�VR�WKHUH�DUH�
ORWV�RI�,QWHUQHW�FDIHV�DQG�WKH�WHOHSKRQH�V\VWHPV�ZHUHQ¶W�WRR�JRRG��6R�,�ZRXOG�JR�WR�WKH�,QWHUQHW�FDIHV�
IRU�P\�SHUVRQDO�ZRUN�«�DQG�DV�,�ZDV�WKHUH�D�FRXSOH�RI�WLPHV�«�%XGGKLVW�PRQNV�FDPH�LQ�DQG�WKH\�
ZHUH�VHDUFKLQJ�RQ�WKH�,QWHUQHW�«�LW�ZDV�MXVW�VRPHKRZ�«�WKH�FRQWUDVW�EHWZHHQ�WKH�%XGGKLVW�PRQNV�DQG�
WKHLU�UREHV��WKHLU�VDIIURQ�UREHV�«�VLWWLQJ�LQ�DQ�,QWHUQHW�FDIp�VXUILQJ�WKH�1HW�DQG�PDNLQJ�FRQWDFW�ZLWK�
%XGGKLVWV�DQG�JRRGQHVV�NQRZV�ZKDW�HOVH�DOO�RYHU�WKH�ZRUOG��LW�ZDV�UHPDUNDEOH��«�,W�ZDV�MXVW�
PDUYHOORXV�LW�VHHPHG�WR�PH�WKDW�FRQQHFWLRQ�ZDV�D�FKDUDFWHULVWLF�RI�WKH�SRZHU�RI�WKH�,QWHUQHW�IRU�SHRSOH��

�
7KURXJKRXW�WKHVH�LOOXVWUDWLRQV��ZH�VHH�HQDFWPHQWV�RI�WKH�XQLYHUVLW\�LQ�LWV�GLJLWDO�PDQLIHVWDWLRQV�DV�PXOWLSOH�±�ZH�
KDYH�WKH�PHWDSK\VLFDO�XQLYHUVLW\�ZKHUH�NQRZOHGJH�LV�VRXJKW�DERYH�DOO�HOVH�ZLWK�DQG�WKURXJK�D�PDVWHU�DQ�
H[SHUW�D�JXLGH�±�D�PDVWHU\�DQG�VHHNLQJ�RI�NQRZOHGJH�±�DQG�\HW�VHOI�UHOLDQFH�WRR��:H�VHH�WKH�
ERUGHUOHVV�IOXLG�QHWZRUNHG�YLUWXDO�XQLYHUVLW\�ZKHUH�NQRZOHGJH��SHRSOH��DQG�OLEUDULHV�RI�WKH�ZRUOG�DUH�DFFHVVLEOH�
DW�RQH¶V�ILQJHUWLSV��:H�VHH�G\VWRSLDQ�SHUIRUPDWLYH�VRXOOHVV�XQLYHUVLWLHV�WKDW�SURGXFH�DQ[LRXV�DQG�VHOI�FHQVXUHG�
SDUWLFLSDQWV��DQG�VR�RQ���7KH�XQLYHUVLW\�LV�PXOWLSOH�±�LW�FDQ�WDNH�RQ�³GLIIHUHQW�IRUPV��GLIIHUHQW�SHUIRUPDQFHV��
GLIIHUHQW�UHDOLWLHV��WKDW�FR�H[LVW�LQ�WKH�SUHVHQW´��0RO��������S�������'LIIHUHQW�PDWHULDO��VSDWLDO�DQG�VRFLDO�
FRQILJXUDWLRQV�OHDG�WR�GLIIHUHQW�XQLYHUVLW\�UHDGLQJV�HQDFWPHQWV��0DWWHU�LV�YLEUDQW�DQG�DFWLYH�SDU�H[FHOOHQFH��
�
7R�UH�HQYLVLRQ�«�GDULQJ�WR�GUHDP�RI�EHWWHU�IHDVLEOH�XQLYHUVLW\�XWRSLDV�«�
�
0\�HQYLVLRQLQJ�LV�WKDW�ZH�QHHG�UDGLFDO�SDUDGLJPV�WR�DGGUHVV�WKH�FRPSOH[LW\�DQG�ULFKQHVV�RI�WKH�ZRUOG�DQG�WKH�
LGHD�RI�WKH�XQLYHUVLW\�DQG�LWV�SURFHVV�RI�NQRZOHGJH�PDNLQJ��³3UDFWLFHV�RI�NQRZLQJ�DUH�VSHFLILF�PDWHULDO�
HQJDJHPHQWV�WKDW�SDUWLFLSDWH�LQ��UH�FRQILJXULQJ�WKH�ZRUOG��0DNLQJ�NQRZOHGJH�LV�QRW�VLPSO\�DERXW�PDNLQJ�IDFWV�
EXW�DERXW�PDNLQJ�ZRUOGV��RU�UDWKHU�LW�LV�DERXW�PDNLQJ�VSHFLILF�ZRUOGO\�FRQILJXUDWLRQV�´��%DUDG��������S������
RULJLQDO�LWDOLFV���7KH�SDUDGLJPV�SURSRVHG�IRU�WKH�WHFKQRORJ\�ULFK���VW�FHQWXU\�XQLYHUVLW\�LPSHO�QHZ�DSSURDFKHV�
WR�UHVHDUFK�WKDW�EULQJ�LQWR�TXHVWLRQ�WKH�ERXQGDULHV�RI�KXPDQV�DQG�REMHFWV�DQG�WKH�QDWXUH�RI�NQRZOHGJH�PDNLQJ��
7RGD\¶V�WHFKQRORJ\�ULFK�XQLYHUVLWLHV�KDYH�VKDNHQ�XS�WKH�QRWLRQ�RI��WUDGLWLRQDO�VSDFHV�RI�WKH�XQLYHUVLW\±�
FKDQJLQJ�NQRZOHGJH�DQG�UHVHDUFK�ERXQGDULHV�WR�PRUH�³IOXLG´�DQG�³G\QDPLF´�SRVVLELOLWLHV��:H�QHHG�WR�
H[SHULPHQW�ZLWK�KRZ�WR�FUHDWH�VXVWDLQDEOH�DQG�HFRORJLFDO�XQLYHUVLW\�OHDUQLQJ�NQRZOHGJH�VSDFHV��NHHSLQJ�WKHVH�
LVVXHV�DOLYH�RQ�RXU�UHVHDUFK�DJHQGDV��(OOLV�	�*RRG\HDU��������5LGGOH�	�+RZHOO���������:H�QHHG�WR�UHQHJRWLDWH�
±�LQ�DOO�VRUWV�RI�ZD\V�DQG�ZLWK�DOO�VRUWV�RI�WKLQJV�±�KRZ�ZH�JR�DERXW�OHDUQLQJ��UHVHDUFKLQJ�DQG�OLYLQJ���
�
,I�ZH�KDYH�DW�RXU�EDVH�D�ZLOOLQJQHVV�WRZDUGV�VXVWDLQDEOH�DQG�HFRORJLFDO�LPDJLQDWLRQ�WKHQ�ZH�FDQ�ILQG�ZD\V�WR�UH�
LPDJLQH�µIHDVLEOH�XWRSLDV¶�IRU�RXU�XQLYHUVLW\��$�PRUH�HQFRPSDVVLQJ�DQG�HFRORJLFDO�DSSURDFK�PLJKW�LQYROYH�
HPEUDFLQJ�D�³OHDUQLQJ�FHQWULF�XQLYHUVLW\�PLVVLRQ´��(OOLV�	�*RRG\HDU��������S�������WR�GUHDP�DQG�HYROYH�EH\RQG�
WKH�FRQWHPSRUDU\�HQWUHSUHQHXULDO�DQG�FRUSRUDWH�XQLYHUVLW\�WRZDUGV�QHZ�LPDJLQDULHV�RI�WKH�XQLYHUVLW\�WKDW�KDYH�
DW�WKHLU�KHDUW�UHFODLPLQJ�DQG�UH�HQDFWLQJ�DQHZ�µWKH�VSLULW¶�RI�WKH�XQLYHUVLW\��7R�FRQVLGHU�RXU�SRVVLEOH��H�OHDUQLQJ�
IXWXUHV��ZH�QHHG�WR�WDNH�KHHG�RI�ZKDW�$JUH��������S������VD\V�LQ�WKDW�³2XU�FKRLFH�LV�QRW�WHFKQRORJ\�YHUVXV�QR�



�

��WK�DVFLOLWH�&RQIHUHQFH������3URFHHGLQJV� � 3DJH����

WHFKQRORJ\��EXW�D�ZLGHU�GHWHUPLQDWLRQ�RI�WKH�FRQFHSWV�DQG�WKH�YDOXHV�WKDW�KLJKHU�HGXFDWLRQ�VKRXOG�HPERG\´�VR� 
WKDW�ZH�PLJKW�EHFRPH�DQG�EH�DQ�HYHU�LPDJLQLQJ�XQLYHUVLW\��%DUQHWW���������,Q�RXU�LPDJLQLQJV��KRZHYHU��ZH� 
PXVW�WDNH�KHHG�WKDW�³LQ�WKH�XQIROGLQJ�RI�VRFLR�WHFKQLFDO�QHWZRUNV�±�RXU�FRQWHPSRUDU\�WHFKQLFDOO\�DGYDQFHG� 
VRFLHW\�±�WKLQJV�DQG�KXPDQV�UHIOHFW�DQG�VXVWDLQ�HDFK�RWKHU��:H�FR�FRQVWLWXWH�HDFK�RWKHU¶V�SRVVLELOLWLHV�WR�EH�±�DV� 
VXFK��WKH\��ZH�DOO��PDWWHU��ERWK�SROLWLFDOO\�DV�ZHOO�DV�HWKLFDOO\´��,QWURQD��������S�������:H�QHHG�WR�PRYH�EH\RQG� 
WKH�RQOLQH�RIIOLQH�GLYLGH�DQG�WKH�KXPDQ�PDWHULDO�GLYLGH�WR�HQFRXUDJH�DIIHFWLYH�DQG�K\EULG�ZD\V�WR�DQDO\VH�DQG� 
LQWHUSUHW�H�OHDUQLQJ�DQG�H�WHDFKLQJ�SUDFWLFHV��&RQVHTXHQWO\��HPHUJHQW�XQLYHUVLW\�HQYLURQPHQWV�RI�WKH�SUHVHQW� 
DQG�IXWXUH�UHTXLUH�QHZ�PHWKRGRORJLFDO�DQG�WUDQVGLVFLSOLQDU\�DSSURDFKHV�WR�DGGUHVV�WKH�FRPSOH[LWLHV�RI�WKH� 
�LP�PRELOLWLHV�RI�SHRSOH��PDWHULDO�DUWHIDFWV��VSDWLDOLWLHV��WHFKQRORJLHV��DIIHFWLYLWLHV��DQG�VHQVXDOLWLHV�±�WR�KLJKOLJKW� 
ULFKHU�UHODWLRQDO�UKL]RPDWLF�HFRORJLHV�RI�DQG�IRU�WKH�XQLYHUVLW\��7KLV�LV�DQ�LQYLWDWLRQ�WR�GUHDP�±�WKDW�ZH�PLJKW� 
LPDJLQH�GLIIHUHQW�ZRUOGV��EHWWHU�DQG�PRUH�HQFRPSDVVLQJ�ZRUOGV�WRZDUGV�IHDVLEOH�XWRSLDV�IRU�RXU�XQLYHUVLWLHV�WKDW� 
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