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7DEOH�RI�&RQWHQWV�� 
&HUWLILFDWH�RI�$SSURYDO �� 

7DEOH�RI�&RQWHQWV �� 

$EVWUDFW �� 

/LWHUDWXUH�5HYLHZ �� 
6HWWLQJ�WKH�VWDJH��$Q�RYHUYLHZ�RI�WKH�JHQGHU�GLVSDULW\�LQ�67(0�HGXFDWLRQ�DQG�SURIHVVLRQV �� 

:K\�GRHV�IHPDOH�UHSUHVHQWDWLRQ�LQ�67(0�PDWWHU" �� 
67(0�SLSHOLQH�LQIOXHQFH�IDFWRUV�EHIRUH�DQG�DW�WKH�KLJK�VFKRRO�OHYHO �� 

67(0�UROH�PRGHOV ��� 
6RFLDO�PHGLD ��� 

6RFLDO�PHGLD�XVH�DPRQJ�\RXQJ�SHRSOH ��� 
6RFLDO�0HGLD�,QIOXHQFHUV ��� 

:HEVLWH�'HVLJQ ��� 
8QLYHUVDO�3ULQFLSOHV�RI�'HVLJQ ��� 

3URWRW\SLQJ ��� 
+LFN¶V�/DZ�DQG�WKH�������5XOH ��� 
&RORU ��� 
*DUEDJH�,Q�*DUEDJH�2XW ��� 
)RUJLYHQHVV ��� 

8VHU�([SHULHQFH�'HVLJQ ��� 
5HVSRQVLYH�ZHE�GHVLJQ ��� 
&XVWRPL]DWLRQ�YV��3HUVRQDOL]DWLRQ ��� 

7DJV�DQG�ILOWHUV ��� 
6XPPDU\ ��� 

0HWKRGV ��� 
$VVXPSWLRQV ��� 
/LPLWDWLRQV ��� 
$UWLIDFWV�DQG�GLVFXVVLRQ ��� 
&RQVLGHUDWLRQV�IRU�IXWXUH�GHYHORSPHQW ��� 
5HIOHFWLRQ ��� 
&RQFOXVLRQ ��� 

5HIHUHQFHV ��� 



� �

&5($7,21�2)�$�67(0�,1)/8(1&(5�5(326,725<� � ��� 

$EVWUDFW�� 
:KHQ�XWLOL]HG�VWUDWHJLFDOO\��8QLYHUVDO�3ULQFLSOHV�RI�'HVLJQ��DQG�PRUH�VSHFLILFDOO\��8VHU� 

([SHULHQFH�'HVLJQ��FDQ�HQKDQFH�WKH�LQGLYLGXDOL]HG�LPSDFW�DQG�HIIHFWLYHQHVV�RI�LQWHUDFWLYH� 

GLJLWDO�UHVRXUFHV��7KLV�SDSHU�ZLOO�H[SORUH�WKH�JHQGHU�GLVSDULW\�LQ�VFLHQFH��WHFKQRORJ\�� 

HQJLQHHULQJ�DQG�PDWK� 67(0 �HGXFDWLRQ�DQG�SURIHVVLRQV��IDFWRUV�WKDW�LQIOXHQFH�WKH� 

UHSUHVHQWDWLRQ�RI�JLUOV�DQG�ZRPHQ�WKH�67(0�SLSHOLQH��DQG�D�WHFKQRORJ\�VROXWLRQ�WKDW�DGGUHVVHV� 

RQH�VSHFLILF�IDFWRU�IRU�WKH�XQGHUUHSUHVHQWDWLRQ�RI�IHPDOHV�LQ�67(0��WKH�ODFN�RI�YLVLELOLW\�RI� 

IHPDOH�UROH�PRGHOV�LQ�WKHVH�ILHOGV��,Q�FUHDWLQJ�D�PRELOH�ZHEVLWH�SURWRW\SH�IRU�D�VRFLDO�PHGLD� 

UHSRVLWRU\�RI�IHPDOH�SURIHVVLRQDOV�LQ�67(0��WKLV�SDSHU�ZLOO�DOVR�H[DPLQH�WKH�LPSDFW�RI�VRFLDO� 

PHGLD�³LQIOXHQFLQJ´�RQ�WHHQDJHUV��DQG�WKH�ZD\V�LQ�ZKLFK�GHVLJQ�SULQFLSOHV�FDQ�EH�LPSOHPHQWHG� 

WR�SURPRWH�DQ�LQWXLWLYH�DQG�KLJKO\�SHUVRQDOL]HG�ZHEVLWH�H[SHULHQFH�WKDW�DOORZV�KLJK�VFKRRO�JLUOV� 

WR�VHH�WKHLU�RZQ�LGHQWLWLHV�DQG�RXWORRNV�UHSUHVHQWHG�LQ�67(0�SURIHVVLRQV�� 

.H\ZRUGV���67(0��FDUHHU�FKRLFH��FROOHJH�PDMRU�FKRLFH��PRELOH�ZHEVLWH��VRFLDO�PHGLD�� 

$GREH�;'��LQIOXHQFHU��UROH�PRGHOV��VFLHQFH�HGXFDWLRQ��HQJLQHHULQJ�HGXFDWLRQ��IHPDOH� 

UHSUHVHQWDWLRQ�LQ�67(0� 

� 

� � 
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/LWHUDWXUH�5HYLHZ� 
7KH�ODFN�RI�SURIHVVLRQDO�IHPDOH�UROH�PRGHOV�LQ�VFLHQFH��WHFKQRORJ\��HQJLQHHULQJ��DQG� 

PDWK� 67(0 �FDUHHUV��LQ�WHUPV�RI�DFWXDO�UHSUHVHQWDWLRQ�DV�ZHOO�DV�SHUFHLYHG�YLVLELOLW\��LV�DQ� 

LVVXH�WKDW�QHJDWLYHO\�LPSDFWV�KLJK�VFKRRO�JLUOV¶�LQWHUHVW�LQ�DQG�OLNHOLKRRG�RI�FKRRVLQJ�67(0� 

PDMRUV�LQ�FROOHJH� 'DVJXSWD� �6WRXW������ ��IXUWKHU�SHUSHWXDWLQJ�WKH�67(0�JHQGHU�LPEDODQFH�LQ� 

SURIHVVLRQDO�ILHOGV��7KLV�OLWHUDWXUH�UHYLHZ�ZLOO�ILUVW�VHW�WKH�VWDJH�ZLWK�FXUUHQW�GDWD�RQ�JHQGHU� 

UHSUHVHQWDWLRQ�LQ�67(0�ILHOGV�LQ�WKH�8QLWHG�6WDWHV�E\�UHYLHZLQJ�HGXFDWLRQ�DQG�ODERU�GDWD�IURP� 

JRYHUQPHQW�EXUHDXV�DQG�SURIHVVLRQDO�RUJDQL]DWLRQV��1H[W��ZH�ZLOO�H[SORUH�HPSLULFDO�UHVHDUFK� 

FRQGXFWHG�E\�67(0�HGXFDWLRQ�H[SHUWV�WR�GHILQH�WKH�LPSRUWDQFH�RI�UHSUHVHQWDWLRQ�DQG�UROH� 

PRGHOV�LQ�HIIRUWV�WR�EURDGHQ�SDUWLFLSDWLRQ�DQG�GLYHUVLW\��7KHVH�LQVLJKWV�ZLOO�GHILQH�RXU�WDUJHW� 

DXGLHQFH�DQG�WKH�SXUSRVH�RI�WKH�GHVLJQ�WKDW�ZLOO�EH�SURSRVHG�LQ�WKLV�SDSHU��DQG�PDNH�WKH�FDVH� 

WKDW�WKHUH�LV�D�QHHG�IRU�WKH�SURSRVHG�PHGLD�� 

,Q�DQ�HUD�ZKHUH�VRFLDO�PHGLD�VHUYHV�DV�WKH�SULPDU\�PRGDOLW\�RI�LQIRUPDWLRQ�FRQVXPSWLRQ� 

IRU�\RXQJ�DGXOWV� *RRJOH������ ��67(0�SURIHVVLRQDOV�ZKR�FDQ�VHUYH�DV�UROH�PRGHOV�KDYH�DQ� 

DFFHVVLEOH�DQG�IDU�UHDFKLQJ�SODWIRUP�WR�VKDUH�WKHLU�VWRULHV�ZLWK�WKH�QH[W�JHQHUDWLRQ�RI� 

SURIHVVLRQDOV��/LWHUDWXUH�IURP�WKH�ILHOGV�RI�PHGLD�VWXG\��SV\FKRORJ\��VRFLRORJ\��DQG�PDUNHWLQJ� 

ZLOO�SURYLGH�LQVLJKW�LQWR�WKH�SKHQRPHQRQ�RI�VRFLDO�PHGLD�LQIOXHQFLQJ��ZKLFK�ZLOO�LQIRUP�WKH� 

SURWRW\SH�GHVLJQ�RI�D�FHQWUDOL]HG�UHSRVLWRU\�ZHEVLWH�WR�HDVLO\�LGHQWLI\�VRFLDO�PHGLD�DFFRXQWV� 

ZKLFK�ILW�WKH�IHPDOH�67(0�LQIOXHQFHU�IUDPHZRUN��� 

:KLOH�WKHUH�DUH�PXOWLWXGHV�RI�VXFK�VRFLDO�PHGLD�DFFRXQWV�DOUHDG\�LQ�H[LVWHQFH��FUHDWLQJ�D� 

FHQWUDOL]HG�UHSRVLWRU\�ZHEVLWH�ZRXOG�DOORZ�WKH�SULPDU\�DXGLHQFH�WR�HDVLO\�EURZVH��ILOWHU��LGHQWLI\�� 

DQG�VXEVHTXHQWO\�IROORZ�UROH�PRGHOV�SHU�WKHLU�RZQ�SHUVRQDO�FULWHULD��,�ZLOO�H[DPLQH�OLWHUDWXUH�LQ� 

WKH�DUHDV�RI�LQIRUPDWLRQ�GHVLJQ�DQG�PRUH�VSHFLILFDOO\��8VHU�([SHULHQFH�'HVLJQ� 8;' ��WKDW�SRLQW� 

WRZDUG�SUDFWLFHV�WKDW�HQKDQFH�LQGLYLGXDOL]HG�HQJDJHPHQW��$�SURWRW\SH�GHVLJQ�WKDW�UHOLHV�RQ�EHVW� 
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SUDFWLFHV�LQ�8;'�ZLOO�DOVR�VHUYH�DV�DQ�HDV\�WR�VKDUH�UHVRXUFH�IRU�HGXFDWRUV��SDUHQWV��DQG� 

PHQWRUV��� 

'XH�WR�WKH�OLPLWHG�VFRSH�RI�WKLV�SURMHFW��WKLV�OLWHUDWXUH�UHYLHZ�ZLOO�QRW�FRYHU�WKH� 

WHFKQRORJLFDO�DVSHFWV�RI�ZHEVLWH�GHVLJQ�VXFK�DV�FRGLQJ�DQG�ZHE�GHYHORSPHQW��QRU�GDWDEDVH� 

DUFKLWHFWXUH��$GGLWLRQDOO\��WKLV�OLWHUDWXUH�UHYLHZ�ZLOO�QRW�GLVFXVV�VSHFLILF�UHFRPPHQGDWLRQV�IRU� 

VRFLDO�PHGLD�LQIOXHQFHUV�WR�HQKDQFH�WKHLU�LPSDFW��8OWLPDWHO\��WKH�ZHEVLWH�SURWRW\SH�ZLOO�IHDWXUH�D� 

GLYHUVH�SRRO�RI�IHPDOH�67(0�SURIHVVLRQDOV�XVLQJ�DQ�DUUD\�RI�VW\OHV��WHFKQLTXHV��DQG�VRFLDO� 

PHGLD�FKDQQHOV�WR�VKDUH�WKHLU�RZQ�DXWKHQWLF�H[SHULHQFHV�LQ�ZKLFKHYHU�ZD\�WKH\�VHH�ILW�� 

6HWWLQJ�WKH�VWDJH��$Q�RYHUYLHZ�RI�WKH�JHQGHU�GLVSDULW\�LQ�67(0� 
HGXFDWLRQ�DQG�SURIHVVLRQV� 

$FFRUGLQJ�WR�WKH�8QLWHG�6WDWHV�'HSDUWPHQW�RI�&RPPHUFH��ZRPHQ�FRPSULVHG�����RI�WKH� 

QDWLRQ¶V�ZRUNIRUFH�LQ������ %HHGH��-XOLDQ��/DQJGRQ��0F.LWWULFN��.KDQ� �'RPV������ ��+RZHYHU�� 

ZKHQ�UHIHUHQFLQJ�MREV�LQ�WKH�DUHDV�GHILQHG�DV�VFLHQFH��WHFKQRORJ\��HQJLQHHULQJ��DQG�PDWK� 

67(0 ��ZRPHQ�FRPSULVHG�RQO\�����RI�DOO�ZRUNHUV�FRPSDUHG�WR�����PHQ� 1RRQDQ������ ��� 

� 

)LJXUH����*HQGHU�VKDUHV�RI�WRWDO�DQG�67(0�MREV������� �1RRQDQ������ � 
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:KLOH�JHQGHU�ELDV�LQ�WKH�ZRUNSODFH�LV�DPRQJ�WKH�PDQ\�IDFWRUV�WKDW�FRQWULEXWH�WR�SRRU� 

UHWHQWLRQ�RI�ZRPHQ�LQ�67(0�MREV�DIWHU�WKH\�KDYH�EHJXQ�WKHLU�SURIHVVLRQDO�FDUHHUV� :LOOLDPV�� 

���� ��WUDFLQJ�WKH�SLSHOLQH�EDFNZDUG�UHYHDOV�D�VLJQLILFDQW�JHQGHU�GLVSDULW\�LQ�67(0�FROOHJH� 

GHJUHHV�JUDQWHG��)LJXUH����EDVHG�RQ�WKH�,QWHJUDWHG�3RVWVHFRQGDU\�(GXFDWLRQ�'DWD�6\VWHP� 

FRPSOHWLRQ�VXUYH\��VKRZV�WKDW�RYHU�WKH�SDVW�GHFDGH��67(0�GHJUHH�DWWDLQPHQW�E\�ZRPHQ�KDV� 

UHPDLQHG�VWDJQDQW�RU�LQ�GHFOLQH�LQ�PRVW�GLVFLSOLQHV� $PHULFDQ�3K\VLFDO�6RFLHW\������ ��,Q������� 

ZRPHQ�HDUQHG�RQO\�����RI�DOO�EDFKHORU¶V�GHJUHHV�DFURVV�DOO�HQJLQHHULQJ�GLVFLSOLQHV�DQG�����RI� 

EDFKHORU¶V�GHJUHHV�LQ�FRPSXWHU�VFLHQFHV��DV�GHPRQVWUDWHG�LQ�)LJXUH��� 1DWLRQDO�6WXGHQW� 

&OHDULQJKRXVH�5HVHDUFK�&HQWHU������ ��GHVSLWH�HDUQLQJ�PRUH�WKDQ�KDOI�RI�DOO�EDFKHORU¶V� 

GHJUHHV�DFURVV�DOO�GLVFLSOLQHV��6RPH�VSHFLILF�GLVFLSOLQHV�SUHVHQW�DQ�HYHQ�ODUJHU�JDS��LQ������� 

RQO\�����RI�DHURVSDFH�HQJLQHHULQJ������RI�HOHFWULFDO�HQJLQHHULQJ��DQG�����RI�PHFKDQLFDO� 

HQJLQHHULQJ�EDFKHORU¶V�GHJUHHV�ZHUH�DZDUGHG�WR�ZRPHQ� %RVVDUW� �%KDUWL������ ��7KRXJK� 

SK\VLFDO�DQG�OLIH�VFLHQFHV�DUHDV�RI�VWXG\�VXFK�DV�ELRORJLFDO�VFLHQFHV�WRXW�VWURQJ�UHSUHVHQWDWLRQ� 

RI�ZRPHQ��ZKR�FRPSULVHG�����RI�IRXU�\HDU�GHJUHH�HDUQHUV�LQ�������WKH�VLJQLILFDQW�GURS�RII�RI� 

IHPDOH�UHSUHVHQWDWLRQ�LQ�MREV�UHTXLULQJ�D�EDFKHORU¶V�GHJUHH�LQ�ELRORJ\�LOOXVWUDWHV�D�UHWHQWLRQ� 

LVVXH��VWHPPLQJ�IURP�D�YDULHW\�RI�VRFLDO�IDFWRUV��$FURVV�DOO�PDMRUV��WKH�8�6��'HSDUWPHQW�RI� 

&RPPHUFH�ILQGV�WKDW�ZRPHQ�ZKR�GR�UHFHLYH�67(0�GHJUHHV�³DUH�OHVV�OLNHO\�WR�ZRUN�LQ�67(0� 

MREV�WKDQ�WKHLU�PDOH�FRXQWHUSDUWV´� %HHGH�HW�DO���������S��� ��� 

� 
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� 
)LJXUH����%DFKHORU¶V�GHJUHHV�HDUQHG�E\�ZRPHQ��E\�PDMRU�� �$PHULFDQ�3K\VLFDO�6RFLHW\������ �� 

� 

� 
)LJXUH����*HQGHU�GLVWULEXWLRQ�RI�EDFKHORU¶V�GHJUHHV�LQ�VFLHQFH��PDWK��DQG�HQJLQHHULQJ�GLVFLSOLQHV������������� 

�1DWLRQDO�6WXGHQW�&OHDULQJKRXVH�5HVHDUFK�&HQWHU������ � 
� 

:K\�GRHV�IHPDOH�UHSUHVHQWDWLRQ�LQ�67(0�PDWWHU"� 

7KH�JHQGHU�GLVSDULW\�LQ�67(0�HGXFDWLRQ��DQG�VXEVHTXHQWO\��LQ�67(0�SURIHVVLRQV�LQ�WKH� 

8QLWHG�6WDWHV�KDV�IDU�UHDFKLQJ�HFRQRPLF�DQG�VRFLDO�UDPLILFDWLRQV��DQG�WKXV�GHVHUYHV�DWWHQWLRQ� 

WRZDUG�FUHDWLYH�VROXWLRQV�VXFK�DV�WKH�RQH�SURSRVHG�LQ�WKLV�SDSHU��$FFRUGLQJ�WR�WKH�$PHULFDQ� 

$VVRFLDWLRQ�RI�8QLYHUVLW\�:RPHQ� $$8: � ���� ��VXSSRUWHG�E\�GDWD�IURP�WKH�3HZ�5HVHDUFK� 
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&HQWHU��D�³W\SLFDO�67(0�ZRUNHU�HDUQV�WZR�WKLUGV�PRUH�WKDQ�WKRVH�HPSOR\HG�LQ�RWKHU�ILHOGV�´� 

%HFDXVH�ZRPHQ�DUH�UHSUHVHQWHG�VR�SRRUO\�LQ�VRPH�RI�WKH�KLJKHVW�HDUQLQJ�67(0�RFFXSDWLRQV�� 

LQFOXGLQJ�FRPSXWHU�VFLHQFH�DQG�HQJLQHHULQJ��ZRPHQ�PLVV�RXW�RQ�OXFUDWLYH�RSSRUWXQLWLHV��IXHOLQJ� 

WKH�H[SDQVLRQ�RI�WKH�JHQGHU�ZDJH�JDS�LQ�WKH�8QLWHG�6WDWHV��3XUVXLW�RI�67(0�FDUHHUV�HQKDQFHV� 

³ZRPHQ¶V�HFRQRPLF�VHFXULW\�´�DV�PXFK�RI�WKH�IXWXUH�MRE�JURZWK�LQ�WKH�86�ZLOO�UHTXLUH�HGXFDWLRQ� 

DQG�RU�H[SHULHQFH�LQ�WKH�ILHOGV�RI�VFLHQFH��WHFKQRORJ\��HQJLQHHULQJ��DQG�PDWKHPDWLFV� $$8:�� 

������'DVJXSWD� �6WRXW������ �� 

)URP�D�JOREDO�SHUVSHFWLYH��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�67(0�JHQGHU�JDS�LV�D� 

SKHQRPHQRQ�ODUJHO\�XQLTXH�WR�WKH�8QLWHG�6WDWHV� 5REHOHQ������ ��2QH�RI�WKH�NH\�LQGLFDWRUV�IRU� 

D�QDWLRQ¶V�VWURQJ�HFRQRPLF�FRPSHWLWLYHQHVV�LQ�WKH�JOREDO�HFRQRP\�LV�WKH�DELOLW\�WR�LQQRYDWH� 

:RUOG�(FRQRPLF�)RUXP������ ��5HVHDUFK�RQ�DSSURDFKHV�WR�FRPSOH[�SUREOHP�VROYLQJ�LOOXVWUDWHV� 

WKH�YDOXH�RI�GLYHUVLW\�ZLWKLQ�WHDPV�RI�SUREOHP�VROYHUV��GLYHUVH�UHSUHVHQWDWLRQ�RQ�WHDPV�\LHOGV� 

JUHDWHU�DQG�PRUH�LQQRYDWLYH�RXWFRPHV�WKDQ�ERWK�LQGLYLGXDO�SUREOHP�VROYHUV�DQG�KHWHURJHQHRXV� 

WHDPV��HYHQ�ZKHQ�WKH�GLYHUVH�WHDP�LV�FRPSRVHG�RI�ORZHU�SHUIRUPLQJ�³LQGLYLGXDO�DJHQWV´� +RQJ� 

�3DJH������ ��,Q�DGGLWLRQ�WR�WKH�EHQHILWV�RI�� �HQKDQFHG�LQQRYDWLRQ�WKDW�UHVXOW�IURP�WKH� 

SURSRUWLRQDWH�UHSUHVHQWDWLRQ�RI�ZRPHQ�LQ�67(0�SUREOHP�VROYLQJ�WHDPV��ZRPHQ�VKRXOG�EH� 

DFWLYHO\�LQYROYHG�LQ�GHYLVLQJ�VROXWLRQV�WKDW�LPSDFW�WKHP�GLUHFWO\���DV�LQGLYLGXDOV��DQG�DV�D� 

FROOHFWLYH�KDOI�RI�WKH�JHQHUDO�SRSXODWLRQ� %DUUDWW������ ��)RU�H[DPSOH��WZR�QRWDEOH�EOXQGHUV�LQ� 

UHFHQW�WHFKQRORJ\�LQQRYDWLRQ�KLVWRU\�ZKHUH�ZRPHQ�ZHUH�QRW�SURYLGHG�D�VHDW�DW�WKH�GHFLVLRQ� 

PDNHUV¶�WDEOH��LQFOXGH�WKH�GHYHORSPHQW�RI�VHDWEHOW�WHFKQRORJ\�WKDW�RQO\�DFFRXQWHG�IRU�WKH� 

SK\VLFDO�DWWULEXWHV�RI�WKH�DYHUDJH�PDOH�ERG\� ,PDILGRQ������ ��DQG�WKH�FUHDWLRQ�DQG�UROORXW�RI�D� 

)LWELW�PHQVWUXDO�WUDFNLQJ�GHYLFH�WKDW�LQKLELWHG�XVHUV�IURP�WUDFNLQJ�D�SHULRG�WKDW�H[WHQGHG�PRUH� 

WKDQ����GD\V��GHVSLWH�PDQ\�ZRPHQ�H[SHULHQFLQJ�SHULRGV�WKDW�ODVW�ORQJHU� )LW%LW�&RPPXQLW\�� 

���� ��7KRXJK�WKHVH�DUH�MXVW�WZR�FRQVSLFXRXV�H[DPSOHV��WKH�LQFOXVLRQ�RI�ZRPHQ�LQ�WKH� 
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LQQRYDWLRQ�RI�QHZ�NQRZOHGJH�DQG�WHFKQRORJLHV�LV�QRW�RQO\�D�JRRG�SUDFWLFH�IRU�SURGXFWLYLW\��EXW� 

DQ�HWKLFDO�RQH��� 

/DVWO\��DQG�SHUKDSV�PRVW�UHOHYDQW�WR�WKH�ZHEVLWH�SURWRW\SH�WKDW�ZLOO�EH�SURSRVHG�LQ�WKLV� 

SURMHFW��WKH�XQGHUUHSUHVHQWDWLRQ�RI�ZRPHQ�LQ�67(0�ILHOGV�LV�VHOI�SHUSHWXDWLQJ��%HFDXVH�WKH�ODFN� 

RI�YLVLEOH�UROH�PRGHOV�DOORZ�XQFKDOOHQJHG�VWHUHRW\SHV�DERXW�67(0�FDUHHUV�DQG�LGHQWLWLHV�WR� 

SHUPHDWH�67(0�HGXFDWLRQ�UHFUXLWPHQW�HIIRUWV��WKH�SURVSHFW�RI�LQFUHDVHG�UHSUHVHQWDWLRQ�DPRQJ� 

WKH�QH[W�JHQHUDWLRQ�UHPDLQV�XQSURPLVLQJ�XQOHVV�FUHDWLYH�LQWHUYHQWLRQV�DUH�VRXJKW� � �'UXU\��6L\� 

&KHU\DQ������ ����,Q�WKLV�QH[W�VHFWLRQ��ZH�ZLOO�H[SORUH�KRZ�ODFN�RI�IHPDOH�67(0�UROH�PRGHOV� 

VHUYH�DV�D�EDUULHU�WR�IHPDOH�SUH�FROOHJH�SRSXODWLRQV�LQ�WKH�86�� 

67(0�SLSHOLQH�LQIOXHQFH�IDFWRUV�EHIRUH�DQG�DW�WKH�KLJK�VFKRRO�OHYHO� 

,Q�RUGHU�WR�FUHDWH�D�WHFKQRORJ\�VROXWLRQ�WKDW�DGGUHVVHV�WKH�JHQGHU�GLVSDULW\�LQ�67(0� 

SURIHVVLRQV��LW�LV�FULWLFDO�WR�UHFRJQL]H�WKH�FRPSOH[�VRFLDO�IDFWRUV�WKDW�LPSDFW�JLUOV¶�LQWHUHVW�LQ� 

67(0�IURP�HDUO\�FKLOGKRRG�WKURXJK�FROOHJH�HQWU\��,Q�DGGLWLRQ�WR�WKH�HDUO\�VRFLDOL]DWLRQ�RI� 

DFDGHPLF�LQWHUHVWV�E\�SDUHQWV�DQG�HGXFDWRUV�LQ�FKLOGKRRG� 6LPSNLQV��'DYLV�.HDQ�� �(FFOHV�� 

���� ��WKHVH�LQIOXHQWLDO�ILJXUHV�ODUJHO\�IDLO�WR�PDNH�WKH�FDVH�WKDW�67(0�FDUHHUV�DUH�FUHDWLYH� 

³KHOSLQJ´�UROHV�WKDW�KDYH�D�SRVLWLYH�VRFLHWDO�LPSDFW��67(0�UROHV�DUH�PLVSHUFHLYHG�WR�KDPSHU� 

³FRPPXQDO�JRDOV�´�ZKHUH�³VHUYLFH�SURIHVVLRQV´�VXFK�DV�VRFLDO�ZRUN��QXUVLQJ��DQG�WHDFKLQJ�� 

KXPDQ�UHVRXUFHV��RQ�WKH�RWKHU�KDQG��DUH�SHUFHLYHG�WR�SURPRWH�³FRPPXQDO�JRDOV´� 'LHNPDQ�� 

%URZQ��-RKQVWRQ�� �&ODUN������ ��7KRXJK�WKHVH�VWHUHRW\SHV�DERXW�WKH�LPSDFWV�RI�67(0�UROHV� 

DUH�LQDFFXUDWH��FXOWXUDO�YDOXHV�WKDW�VRFLDOL]H�JLUOV�DQG�ZRPHQ�WR�VHOI�DVVRFLDWH�ZLWK�FDUHHU� 

YDOXHV�VXFK�DV�DOWUXLVP�DQG�LQWHUSHUVRQDO�FRQQHFWLRQ�RYHU�FKDOOHQJH��SRZHU��DQG�ULVN�WDNLQJ�GR� 

LPSDFW�JLUOV¶�OLNHOLKRRG�WR�SXUVXH�67(0�LQWHUHVWV�WKURXJK�KLJK�VFKRRO��DQG�XOWLPDWHO\�FKRRVLQJ�D� 

67(0�PDMRU�LQ�FROOHJH��,QWURGXFLQJ�KLJK�VFKRRO�VWXGHQWV�WR�D�ZLGH�DUUD\�RI�FDUHHUV�DQG� 
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SHUVRQDO�VWRULHV�FRXOG�KHOS�GLVPDQWOH�WKH�VWHUHRW\SHV�DERXW�WKH�GD\�WR�GD\�QDWXUH�DQG�ODUJH� 

VRFLDO�LPSDFW�RI�67(0�UROHV�� 

67(0�UROH�PRGHOV� 

(GXFDWRUV��UHVHDUFKHUV��DQG�67(0�SURIHVVLRQDOV�DJUHH�WKDW�H[SRVLQJ�JLUOV�WR�IHPDOH� 

67(0�UROH�PRGHOV�ZKR�ORRN�OLNH�WKHP�³RYHU�DQG�RYHU�DQG�RYHU�DJDLQ´�LV�FULWLFDO�WR�UHFUXLWLQJ� 

ZRPHQ�LQWR�67(0�PDMRUV�LQ�FROOHJH��DQG�XOWLPDWHO\�67(0�FDUHHUV� 0LOJUDP������ ��7KH� 

HPSKDVLV�RQ�FRQWLQXRXV�DQG�UHSHWLWLYH�H[SRVXUH�PDNHV�VRFLDO�PHGLD�FKDQQHOV��DQG�WKH�ZD\� 

WKHLU�FRQWHQW�LV�FRQVXPHG��D�SRWHQWLDOO\�HIIHFWLYH�PRGDOLW\�WR�FRQYH\�PHVVDJLQJ�DERXW�67(0� 

LGHQWLWLHV�� 

$FFRUGLQJ�WR�WKH�1DWLRQDO�$OOLDQFH�IRU�3DUWQHUVKLSV�LQ�(TXLW\� 1$3(������ ��RQH�RI�WKH� 

PRVW�HIIHFWLYH�DYHQXHV�WR�HQFRXUDJH�SUH�FROOHJH�VWXGHQWV�RI�DOO�JHQGHUV�³WR�FRQVLGHU� 

QRQWUDGLWLRQDO�FDUHHUV�LV�WR�LQWURGXFH�WKHP�WR�GLYHUVH�UROH�PRGHOV��SDUWLFXODUO\�UROH�PRGHOV�ZLWK� 

ZKRP�WKH\�DUH�DEOH�WR�UHODWH�E\�JHQGHU��HWKQLFLW\��VRFLR�HFRQRPLF�VWDWXV��ORFDWLRQ��HWF�´�)RU� 

IHPDOH�VWXGHQWV�VSHFLILFDOO\��LQWURGXFWLRQV�WR�67(0�SURIHVVLRQDOV�KDYH�WKH�SRZHU�WR�³WUDQVIRUP� 

SRSXODU�LPDJH�DQG�EHOLHI�RI�ZKR�µEHORQJV¶�LQ�67(0´� 1$3(������ ��6HHLQJ�SHUVRQDO�WUDLWV� 

UHSUHVHQWHG�LQ�WKHVH�FDUHHU�ILHOGV�HQKDQFHV�FKLOGUHQV¶�DQG�DGROHVFHQWV¶�³67(0�LGHQWLW\�´� 

GHILQHG�DV�³RQH¶V�LGHQWLW\�DV�VRPHRQH�ZKR�XQGHUVWDQGV��DSSOLHV��DQG�FDQ�FRQWULEXWH�WR�67(0´� 

&$,6(��������'UXU\��6L\�� �&KHU\DQ������ ��67(0�LGHQWLW\�LV�GHHSO\�LQWHUWZLQHG�ZLWK�VHOI� 

FRQILGHQFH��SURIHVVLRQDO�UROH�FRQILGHQFH��DQG�VHOI�HIILFDF\��7KLV�HPSKDVLV�RQ�KLJKOLJKWLQJ� 

GLYHUVLW\�LQ�67(0�SURIHVVLRQDOV¶�LGHQWLW\�WUDLWV�LV�D�IDFWRU�WKDW�ZLOO�KHDYLO\�LPSDFW�WKH�VWUXFWXUH� 

DQG�IXQFWLRQDOLW\�RI�WKH�SURSRVHG�PRELOH�ZHEVLWH�SURWRW\SH��� 
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6RFLDO�PHGLD�� 

0HUULDP�:HEVWHU� Q�G� �GHILQHV�VRFLDO�PHGLD�DV�³IRUPV�RI�HOHFWURQLF�FRPPXQLFDWLRQ� 

VXFK�DV�ZHEVLWHV�IRU�VRFLDO�QHWZRUNLQJ�DQG�PLFUREORJJLQJ �WKURXJK�ZKLFK�XVHUV�FUHDWH�RQOLQH� 

FRPPXQLWLHV�WR�VKDUH�LQIRUPDWLRQ��LGHDV��SHUVRQDO�PHVVDJHV��DQG�RWKHU�FRQWHQW� VXFK�DV� 

YLGHRV �´�2YHU�WKH�SDVW�GHFDGH��VRFLDO�PHGLD�DV�D�EURDG�FDWHJRU\�RI�LQWHUDFWLYH�SODWIRUPV�KDV� 

HYROYHG�IURP�EHLQJ�XVHG�SULPDULO\�DV�D�QHWZRUNLQJ�WRRO��WR�D�PXFK�PRUH�FRPSOH[�LQIOXHQFH�LQ� 

WKH�GDLO\�OLYHV�RI�LWV�XVHUV��6RFLDO�PHGLD�SODWIRUPV�VHUYH�DV�D�SULPDU\�VRXUFH�RI�QHZ�NQRZOHGJH� 

FRQVXPSWLRQ� *X]PDQ������ ��� 

6RFLDO�PHGLD�XVH�DPRQJ�\RXQJ�SHRSOH� 

,Q�����������RI�DGROHVFHQWV�DJHG����WR�����UHSRUWHG�XVLQJ�WKHLU�PRELOH�GHYLFHV�WR� 

FRQQHFW�ZLWK�ZHE�EDVHG�DSSOLFDWLRQV�GDLO\��ZLWK�����UHSRUWLQJ�WKDW�WKH\�JR�RQOLQH�³QHDUO\� 

FRQVWDQWO\´� /HQKDUW��6PLWK� �$QGHUVRQ ��,Q�WKH�VDPH�\HDU������RI�WHHQDJHUV�LQ�WKH�8QLWHG� 

6WDWHV�UHJXODUO\�XWLOL]HG�PRUH�WKDQ�RQH�VRFLDO�PHGLD�DSSOLFDWLRQ� /HQKDUW�HW�DO������� ��7KRXJK� 

VRFLDO�PHGLD�XVDJH�WUHQGV�DUH�FRQVWDQWO\�DQG�UDSLGO\�HYROYLQJ��VRPHWLPHV�VHHPLQJO\�RYHUQLJKW�� 

LQ�������6QDSFKDW�DQG�,QVWDJUDP�ZHUH�WKH�PRVW�KHDYLO\�XWLOL]HG�VRFLDO�PHGLD�DSSOLFDWLRQV� 

DPRQJ�\RXQJ�DGXOWV�DJHG����WR���� $VVRFLDWHG�3UHVV�125&�&HQWHU�IRU�3XEOLF�$IIDLUV� 

5HVHDUFK������ �� 
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� 
)LJXUH����)UHTXHQF\�RI�WHHQ�VRFLDO�PHGLD�XVH�E\�DSSOLFDWLRQ��� �$VVRFLDWHG�3UHVV�125&�&HQWHU�IRU�3XEOLF�$IIDLUV� 

5HVHDUFK������ �� 
� 

7KH�XVHV�DQG�JUDWLILFDWLRQ�WKHRU\�SRVLWV�WKDW�SHRSOH�DUH�DFWLYH�FRQVXPHUV�RI�PDVV� 

PHGLD��DV�RSSRVHG�WR�SDVVLYH�XVHUV��DQG�WKDW�WKH\�VHOHFW�DQG�XWLOL]H�VSHFLILF�W\SHV�RI�PHGLD�WR� 

VDWLVI\�VSHFLILF�QHHGV� 6HYHULQ� �7DQNDUG������ ��$FFRUGLQJ�WR�D�3HZ�5HVHDUFK�VXUYH\��DPRQJ� 

WKH�XVHV�RI�VRFLDO�PHGLD�WKDW�KDYH�D�³PRVWO\�SRVLWLYH´�SHUFHLYHG�HIIHFW�RQ�WKHLU�OLYHV��WHHQ�XVHUV� 

FLWHG�³(DVLHU�WR�ILQG�QHZV�LQIR�´�³.HHSV�\RX�HQWHUWDLQHG�XSEHDW�´�³*HWWLQJ�VXSSRUW�IURP�RWKHUV�´� 

DQG�³/HDUQLQJ�QHZ�WKLQJV´�DV�PDLQ�UHDVRQV� $QGHUVRQ� �-LDQJ������ ��7KHVH�UHDVRQV�MXVWLI\� 

HIIRUWV�WR�DFWLYHO\�SURPRWH�IHPDOH�67(0�LQIOXHQFHUV¶�VRFLDO�PHGLD�DFFRXQWV��XVHUV�ORJJLQJ�LQ�WR� 

WKHLU�VRFLDO�PHGLD�DFFRXQWV�DUH�SUHSDUHG�WR�OHDUQ�VRPHWKLQJ�QHZ��HQJDJH�LQ�SRVLWLYH�FRQWHQW�� 

DQG�UHFHLYH�KHOS�DQG�HQFRXUDJHPHQW�IURP�RWKHUV��� 

6RFLDO�0HGLD�,QIOXHQFHUV� 

$�VRFLDO�PHGLD�LQIOXHQFHU� 60, �LV�GHILQHG�DV�³D�VRFLDO�PHGLD�XVHU�ZKR�KDV�HVWDEOLVKHG� 

FUHGLELOLW\�LQ�D�VSHFLILF�LQGXVWU\´�DQG�ZKR�³KDV�DFFHVV�WR�D�ODUJH�DXGLHQFH�DQG�FDQ�SHUVXDGH� 

RWKHUV�E\�YLUWXH�RI�WKHLU�DXWKHQWLFLW\�DQG�UHDFK´� 3L[OHH��Q�G� ��$V�D�UHODWLYHO\�QHZ�SKHQRPHQRQ�� 
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PRVW�UHVHDUFK�RQ�VRFLDO�PHGLD�LQIOXHQFLQJ�LV�URRWHG�LQ�WKH�PDUNHWLQJ�LQGXVWU\�DQG�IRFXVHV�RQ� 

WKH�SRZHU�RI�LQIOXHQFH�LQ�VHOOLQJ�SURGXFWV�DQG�VHUYLFHV��)XUWKHUPRUH��PRVW�H[LVWLQJ�UHVHDUFK�RQ� 

60,V�GRHV�QRW�WKRURXJKO\�LQWHJUDWH�VRFLDO�QRU�FRPPXQLFDWLRQ�WKHRU\��LQVSLULQJ�VWUDWHJLF� 

FRPPXQLFDWLRQV�H[SHUWV�WR�FDOO�IRU�³IXUWKHU�VXEVWDQWLDO�DQG�FRRUGLQDWHG�UHVHDUFK�LQLWLDWLYHV´� 

%RUFKHUV������ �� 

$FFRUGLQJ�WR�2ODSLF� ���� ��D�NH\�WUDLW�RI�DQ�60,�WKDW�LV�ZHOO�UHFHLYHG�E\�WKHLU�DXGLHQFH�LV� 

WKHLU�SHUFHLYHG�DXWKHQWLFLW\��:LWKLQ�WKH�FRQWH[W�RI�WKLV�SURMHFW��FUHDWLQJ�D�ZHEVLWH�SURWRW\SH�WKDW� 

VKRZFDVHV�WKH�DXWKHQWLFLW\�RI�IHPDOH�67(0�SURIHVVLRQDOV�LQ�ERWK�FDUHHU�FHQWULF�DQG�SHUVRQDO� 

VSKHUHV�VWDQGV�WR�PD[LPL]H�WKH�LQIOXHQFH�RQ�YLHZHUV��DV�WKH\�ZLOO�KDYH�D�ZLQGRZ�WR�FRQQHFW� 

ZLWK�UHDO�OLIH�H[SHULHQFHV�RYHU�KLJKO\�FXUDWHG�PDUNHWLQJ�FRQWHQW�� 

:HEVLWH�'HVLJQ� 

:HE�GHVLJQ�DV�D�VFLHQFH�DQG�DQ�DUW�KDV�D�IDLUO\�UHFHQW�KLVWRU\��7KRXJK�LW�LV�KLJKO\� 

WHFKQRORJLFDO�LQ�QDWXUH��PDQ\�RI�WKH�EHVW�SUDFWLFHV�XWLOL]HG�LQ�WKH�ZHE�GHVLJQ�ILHOG�DUH�URRWHG�LQ� 

DUHDV�VXFK�DV�JUDSKLF�GHVLJQ��XVHU�H[SHULHQFH��DQG�PXOWLPHGLD�GHVLJQ� :HE�'HVLJQ�0XVHXP�� 

���� ��7R�LQIRUP�WKH�GHYHORSPHQW�RI�D�SURWRW\SH�ZHESDJH�ODWHU�LQ�WKLV�SURMHFW��WKLV�OLWHUDWXUH� 

UHYLHZ�ZLOO�IRFXV�RQ�WZR�GLVWLQFW�VHWV�RI�GHVLJQ�SULQFLSOHV�WKDW�FDQ�EH�DSSOLHG�WR�ZHE�GHVLJQ��WKH� 

8QLYHUVDO�3ULQFLSOHV�RI�'HVLJQ��DQG�8VHU�([SHULHQFH�'HVLJQ� 8;' �� 

8QLYHUVDO�3ULQFLSOHV�RI�'HVLJQ� 

7KH�8QLYHUVDO�3ULQFLSOHV�RI�'HVLJQ�LOOXVWUDWH�WKH�FURVV�GLVFLSOLQDU\�QDWXUH�RI�GHVLJQ�� 

7KHVH�³ODZV��JXLGHOLQHV��KXPDQ�ELDVHV��DQG�JHQHUDO�GHVLJQ�FRQVLGHUDWLRQV´�DUH�EDVHG�RQ� 

UHVHDUFK�LQ�SV\FKRORJ\��DQWKURSRORJ\��DQG�KXPDQ�IDFWRUV�UHVHDUFK��DQG�DUH�LQWHQGHG�WR�EH� 

DSSOLHG�WR�D�YDULHW\�RI�GHVLJQ�GLVFLSOLQHV� /LGZHOO�HW�DO���������S���� ��)RU�WKH�SXUSRVHV�RI�WKLV� 
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SURMHFW��WKLV�OLWHUDWXUH�UHYLHZ�ZLOO�KLJKOLJKW�D�IHZ�RI�WKH�SULQFLSOHV�WKDW�FORVHO\�DOLJQ�ZLWK�WKH� 

SXUSRVH�DQG�IXQFWLRQDOLW\�RI�WKH�SURWRW\SHG�67(0�LQIOXHQFHU�UHSRVLWRU\�ZHESDJH�� 

3URWRW\SLQJ� 

)RU�WKH�SXUSRVHV�RI�WKLV�SURMHFW��SURWRW\SLQJ�WKH�UHSRVLWRU\�ZHEVLWH�ZLOO�VHUYH�DV�D�FRVW� 

HIIHFWLYH�ZD\�WR�³H[SORUH�SUHOLPLQDU\�GHVLJQ�LGHDV´� /LGZHOO��+ROGHQ� �%XWOHU��������S����� ��%\� 

SURGXFLQJ�D�VHPL�IXQFWLRQDO�PRGHO��,�ZLOO�EH�DEOH�WR�YLVXDOL]H�WKH�EDVLF�VWUXFWXUH�DQG�QDYLJDELOLW\� 

RI�WKH�SURSRVHG�ZHEVLWH��DQG�ZLOO�EH�DEOH�WR�DVVHVV�DUHDV�IRU�LPSURYHPHQW�IRU�IXWXUH�LWHUDWLRQV� 

RI�WKH�SDJH��7KH�SULQFLSOH�RI�FRQFHSW�SURWRW\SLQJ��VSHFLILFDOO\��DOORZV�IRU�³HYDOXDWLRQ�E\�D�WDUJHW� 

DXGLHQFH´� /LGZHOO�HW�DO���������S����� ��:KLOH�WKH�VFRSH�RI�WKLV�SURMHFW�GRHV�QRW�LQYROYH� 

HYDOXDWLRQ�E\�RXU�SULPDU\�QRU�VHFRQGDU\�XVHU�EDVHV��D�SURWRW\SH�ZLOO�DGGUHVV�WKH� 

UHVHDUFK�MXVWLILHG�SULPDU\�GHVLJQ�UHTXLUHPHQWV�WKDW�UHODWH�PRVW�FORVHO\�WR�WKH�VRFLDO�SUREOHP� 

WKH\�VHHN�WR�DGGUHVV�� 

+LFN¶V�/DZ�DQG�WKH�������5XOH� 

+LFN¶V�/DZ�LV�D�GHVLJQ�SULQFLSOH�VWDWLQJ�WKDW�WKH�PRUH�RSWLRQV�D�XVHU�LV�SUHVHQWHG�ZLWK�� 

WKH�ORQJHU�LW�ZLOO�WDNH�IRU�WKH�XVHU�WR�PDNH�D�GHFLVLRQ� /LGZHOO�HW�DO������� ��,Q�ZHE�GHVLJQ�� 

LPSOHPHQWDWLRQ�RI�+LFN¶V�/DZ�FDQ�WDNH�PDQ\�GLIIHUHQW�IRUPV��³6FDOLQJ�GRZQ�WKH�QXPEHU�RI� 

RSWLRQV�DYDLODEOH´�PD\�LQYROYH�DSSO\LQJ�GURS�GRZQ�PHQXV�ZLWK�OLPLWHG�QDYLJDWLRQ�FKRLFHV�� 

SURYLGLQJ�RQO\�RQH�RU�WZR�DFWLRQ�EXWWRQV��RU�OLPLWLQJ�VHDUFK�IXQFWLRQV�WR�D�VLQJOH�ILHOG� &DR�� 

���� ��,Q�SURWRW\SLQJ�WKH�67(0�LQIOXHQFHU�UHSRVLWRU\��VWUHDPOLQLQJ�QDYLJDWLRQ�IXQFWLRQV�DQG� 

OLPLWLQJ�ILOWHULQJ�FKRLFHV�WR�SUH�SRSXODWHG�ODEHOV�ZLOO�SURPRWH�TXLFN�QDYLJDWLRQ�DQG�OLPLW� 

FRPSOH[LW\�LQ�XVLQJ�WKH�WRRO�� 

&RQVLGHUDWLRQ�RI�WKH�������5XOH�IXUWKHU�DUJXHV�IRU�WKH�LPSRUWDQFH�RI�PLQLPL]LQJ�XVHU� 

RSWLRQV��,Q�WKH�FRQWH[W�RI�ZHEVLWH�GHVLJQ��WKH�������UXOH�VXJJHVWV�WKDW�³���SHUFHQW�RI�WKH� 
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SURGXFW¶V�XVDJH�LQYROYHV����SHUFHQW�RI�LWV�IHDWXUHV´� /LGZHOO�HW�DO���������S���� ��7KLV�SULQFLSOH� 

FDQ�EH�XVHG�WR�JXLGH�WKH�³UHDO�HVWDWH´�RFFXSLHG�E\�YDULRXV�IXQFWLRQV�RI�WKH�ZHEVLWH�SURWRW\SH��,I� 

WKLV�SURWRW\SHG�ZHEVLWH�ZHUH�WR�EH�EURXJKW�LQWR�SURGXFWLRQ��D�YDOXDEOH�UHVHDUFK�PHWKRG�ZRXOG� 

EH�WR�REVHUYH�XVDJH�RI�WKH�YDULRXV�IXQFWLRQV�RI�WKH�ZHEVLWH�DQG�SULRULWL]H�SODFHPHQW�DQG� 

YLVLELOLW\�RI�WKRVH�PRVW�IUHTXHQWO\�XVHG��� 

&RORU� 

&RORU�LV�D�XQLYHUVDO�GHVLJQ�SULQFLSOH�WKDW�HQFRPSDVVHV�DQ�HQWLUH�FROOHFWLRQ�RI� 

VXE�WKHRULHV�WKDW�JXLGH�LWV�XVH��7KRXJKWIXO�XVH�RI�FRORU�LQ�WKH�GHVLJQ�RI�WKH�SURWRW\SH�ZHEVLWH� 

ZLOO�FRQWULEXWH�PRUH�WKDQ�MXVW�DHVWKHWLF�DSSHDO��7KH�VHOHFWLRQ�RI�D�FRORU�VFKHPH�DQG�WKH�ZD\�WKDW� 

FRORUV�DUH�DVVLJQHG�WR�YDULRXV�HOHPHQWV�RQ�WKH�ZHESDJH�FDQ�SURPRWH�UHDGDELOLW\��GHILQH� 

KLHUDUFK\�DPRQJ�FRQWHQW��DQG�LQIOXHQFH�WKH�PRRG�RI�WKH�YLHZHU� /LGZHOO�HW�DO������� ��$FFRUGLQJ� 

WR�6KDUS�DQG�3UHHFH��SULRULWL]LQJ�\HW�DSSURSULDWHO\�XVLQJ�FRORU��DORQJ�ZLWK�VL]H��VKDSH�� 

DOLJQPHQW��DQG�SUR[LPLW\�LQ�ZHE�GHVLJQ�FDQ�³PLQLPL]H�XQQHFHVVDU\�FRPSOH[LW\�DQG�FRJQLWLYH� 

ORDG´� ������S����� ��8VLQJ�FRORU�DORQH�WR�LGHQWLI\�IXQFWLRQDOLW\��KRZHYHU��LV�SRRU�SUDFWLFH�LQ� 

FUHDWLQJ�DFFHVVLEOH�GHVLJQV��DV�LQGLYLGXDOV�ZLWK�YLVXDO�LPSDLUPHQW�PD\�HLWKHU�QRW�EH�DEOH�WR� 

GLIIHUHQWLDWH�WKH�YLVXDO�LQGLFDWRUV��RU�ZLOO�QRW�EH�DEOH�WR�KHDU�WKH�PHDQLQJ�RI�WKH�FRORU�XVLQJ�D� 

VFUHHQ�UHDGHU� 8�6��:HE�'HVLJQ�6\VWHP������ �� 

*DUEDJH�,Q�*DUEDJH�2XW� 

7KH�JDUEDJH�LQ�JDUEDJH�RXW�SULQFLSOH��DOVR�UHIHUUHG�WR�DV�*,*2��UHFRJQL]HV�WKDW�XVHU� 

LQSXWWHG�LQIRUPDWLRQ�WKDW�LV�RI�WKH�ZURQJ�W\SH�RU�TXDOLW\�UHVXOWV�LQ�SRRU�TXDOLW\�RXWSXWV� /LGZHOO�HW� 

DO������� ��:KLOH�WKH�SKUDVH�DQG�LWV�LQKHUHQW�SULQFLSOH�DUH�URRWHG�LQ�WKH�HDUO\�GD\V�RI�GDWD� 

FRPSXWLQJ� 4XLQRQ������ ��DGGUHVVLQJ�WKLV�FRQFHSW�ZLOO�MXVWLI\�D�ILOWHULQJ�PHFKDQLVP�RQ�WKH� 

SURWRW\SH�ZHEVLWH��8WLOL]LQJ�SUH�GHILQHG�ILOWHULQJ�FDWHJRULHV�WKDW�KRXVH�WHUPV�ZKLFK�PDWFK�XS� 
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ZLWK�WKH�WDJV�DVVLJQHG�WR�UHODWHG�FRQWHQW�ZLOO�VHUYH�DV�DQ�LQSXW�FRQVWUDLQW��/LGZHOO�HW�DO��LGHQWLILHV� 

DIIRUGDQFHV�DQG�UHVWUDLQWV�DV�SULPDU\�VWUDWHJLHV�WKDW�³VWUXFWXUH�LQSXW�DQG�PLQLPL]H�WKH�IUHTXHQF\� 

DQG�PDJQLWXGH�RI�JDUEDJH�RXWSXW´� ������S����� ��)RU�WKH�SXUSRVHV�RI�WKH�SURWRW\SH�ZHEVLWH�� 

SURYLGLQJ�D�SUH�GHILQHG�ILOWHULQJ�PHQX�DV�D�UHVWUDLQW�ZLOO�HOLPLQDWH�WKH�SRWHQWLDO�IRU�W\SRV�RU� 

XQUHFRJQL]HG�VHDUFK�WHUPV�DV�LQSXWV�� 

)RUJLYHQHVV� 

,Q�DGGLWLRQ�WR�WKH�LQSXW�UHVWUDLQWV�MXVWLILHG�E\�WKH�JDUEDJH�LQ�JDUEDJH�RXW�SULQFLSOH�� 

LPSOHPHQWLQJ�PHFKDQLVPV�WKDW�SURPRWH�JRRG�DIIRUGDQFHV��DQG�WKH�DELOLW\�WR�UHYHUVH�DFWLRQV� 

DOORZ�XVHUV�WR�³PLQLPL]H�WKH�QHJDWLYH�FRQVHTXHQFHV�RI�HUURUV�ZKHQ�WKH\�GR�RFFXU´� /LGZHOO�HW� 

DO���S����� ��8VLQJ�FKHFNER[HV�RQ�WKH�ILOWHULQJ�PHQX��FRXSOHG�ZLWK�D�³ILOWHU�EXWWRQ´�LV�DQ�H[DPSOH� 

RI�DQ�DIIRUGDQFH�WKDW�QXGJHV�XVHUV�WR�VHOHFW�PXOWLSOH�FULWHULD�EHIRUH�DFWLYHO\�VXEPLWWLQJ�WKHLU�ILOWHU� 

UHTXHVW��,QWHJUDWLQJ�D�³FOHDU�ILOWHU´�RSWLRQ�SURPRWHV�WKH�UHYHUVLELOLW\�RI�DFWLRQV�LQ�WKH�HYHQW�RI�DQ� 

LQSXW�HUURU��RU�LI�WKH�XVHU�VLPSO\�ZDQWV�WR�XVH�GLIIHUHQW�ILOWHULQJ�FULWHULD��$GGLWLRQDOO\��UHO\LQJ�RQ� 

FRQYHQWLRQDO�SDWWHUQV�LQ�WHUPV�RI�ZHEVLWH�YLVXDOV�DQG�YHUELDJH�³VKRUWHQ>V@�WKH�OHDUQLQJ�FXUYH�IRU� 

XVHUV�´�OHDGLQJ�WR�IHZHU�HUURUV� &KHXQJ������ ��)RU�H[DPSOH��WKH�ZHEVLWH�SURWRW\SH�FRXOG� 

GLVSOD\�K\SHUOLQNV�DV�XQGHUOLQHG�WH[W�LQ�D�GLIIHUHQW�FRORU��WDEV�DV�ODEHOV�VLWXDWHG�LQ�D�KRUL]RQWDO� 

URZ��DQG�YHUWLFDO�VFUROO�EDUV�DV�D�PRYHDEOH�VTXDUH�DORQJ�D�WKLQ�FROXPQ�ZLWK�³XS´�DQG�³GRZQ´� 

DUURZ�EXWWRQV�DW�WKH�WRS�DQG�ERWWRP�� � 

8VHU�([SHULHQFH�'HVLJQ� 

$OODEDUWRQ� ���� �GHILQHV�WKH�IRFXV�RI�8VHU�([SHULHQFH�'HVLJQ� 8;' �DV�³HQKDQFLQJ� 

XVHU�VDWLVIDFWLRQ�E\�LPSURYLQJ�WKH�XVDELOLW\��DFFHVVLELOLW\��DQG�SOHDVXUH�SURYLGHG�LQ�WKH� 

LQWHUDFWLRQ�EHWZHHQ�WKH�XVHU�DQG�WKH�SURGXFW�´�,Q�PDQ\�ZHE�DQG�DSSOLFDWLRQ�GHYHORSPHQW�ILUPV�� 

8;�GHVLJQHUV�DUH�KLJKO\�VSHFLDOL]HG�UHVHDUFKHUV��GHVLJQHUV��DQG�DQDO\VWV�ZKR�JXLGH�WKH� 
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GHYHORSPHQW��WHVWLQJ��DQG�LPSOHPHQWDWLRQ�RI�QHZ�GLJLWDO�SURGXFWV� $OODEDUWRQ������ ��:KLOH� 

HQFRPSDVVLQJ�WKH�IXOO�VFRSH�RI�GXWLHV�RI�D�8;�GHVLJQHU�LV�QRW�UHDOLVWLF�IRU�WKLV�SURMHFW¶V�REMHFWLYH�� 

WKLV�OLWHUDWXUH�UHYLHZ�ZLOO�H[SORUH�D�IHZ�NH\�DVSHFWV�RI�8;'�WKDW�ZLOO�HQKDQFH�WKH�IXQFWLRQDOLW\�RI� 

WKH�ZHEVLWH�SURWRW\SH�DQG�HQVXUH�WKHUH�LV�D�FORVH�UHODWLRQVKLS�EHWZHHQ�WKH�JRDO�RI�WKH�SURSRVHG� 

UHVRXUFH��DQG�WKH�GHVLJQ�WKDW�KRXVHV�LW�� 

5HVSRQVLYH�ZHE�GHVLJQ�� 

7KH�FRQFHSW�RI�� �UHVSRQVLYH�ZHE�GHVLJQ�ZDV�FRLQHG�E\�(WKDQ�0DUFRWWH�LQ������LQ� 

UHVSRQVH�WR�XVHUV¶�HYROYLQJ�ZHE�YLHZLQJ�EHKDYLRUV� DV�FLWHG�LQ�)LUGDXV������ ��6SHFLILFDOO\��WKH� 

FRPPRQ�XVHU�SUDFWLFH�RI�YLHZLQJ�ZHEVLWHV�DFURVV�PXOWLSOH�EURZVHUV� H�J��*RRJOH�&KURPH�� 

)LUHIR[��6DIDUL��DQG�,QWHUQHW�([SORUHU �DQG�PXOWLSOH�GHYLFHV� H�J��GHVNWRS�FRPSXWHUV��WDEOHWV��DQG� 

SKRQHV��L3KRQH�YV��$QGURLG �SURPSWHG�ZHE�GHVLJQHUV�WR�GHWDFK�IURP�WKH�XVH�RI�VWDWLF�JULG� 

GHVLJQ�VWUXFWXUHV�RQ�ZHESDJHV��DQG�WR�DGRSW�IOH[LEOH�VWUXFWXUHV�WKDW�DGDSW�WR�WKH�YLHZLQJ� 

HQYLURQPHQW�RIIHUHG�E\�HDFK�EURZVHU�RU�GHYLFH�W\SH� )LUGDXV������ ��&RDWHV�DQG�(OOLVRQ� ���� � 

LGHQWLI\�³UHWDLQ>LQJ@�TXDOLW\�DQG�SDULW\�ZKHQ�GHVLJQLQJ�IRU�PXOWLSOH�SODWIRUPV´�DV�RQH�RI�WKH�PRVW� 

VLJQLILFDQW�FKDOOHQJHV�WKDW�LQIRUPDWLRQ�GHVLJQHUV�IDFH��DQG�WKDW�³GHVLJQLQJ�ZLWK�OLPLWDWLRQV�LQ� 

PLQG´�FDQ�KHOS�NHHS�FRQWHQW�DOLJQHG�ZLWK�WKH�FDSDELOLWLHV�RI�WKH�YLHZLQJ�SODWIRUP�� 

&UHDWLQJ�D�PRELOH�UHVSRQVLYH�ZHEVLWH�WR�KRXVH�WKH�67(0�LQIOXHQFHU�UHSRVLWRU\�LV�FULWLFDO� 

IRU�WZR�UHDVRQV��)LUVW��WKH�PDMRULW\�RI�RUJDQLF�ZHE�VHDUFKHV�LQ�WKH�8QLWHG�6WDWHV�DUH�FDUULHG�RXW� 

RQ�D�PRELOH�GHYLFH��LQ�����������RI�VHDUFKHV�ZHUH�FDUULHG�RXW�RQ�D�VPDUWSKRQH�RU�D�WDEOHW��DV� 

RSSRVHG�WR�D�GHVNWRS�RU�ODSWRS�FRPSXWHU� 6WDWLVWD������ ��:KLOH�WKLV�GDWD�LV�QRW�EURNHQ�GRZQ�E\� 

GHPRJUDSKLF��LW�LV�SRVVLEOH�WKDW�PRELOH�VHDUFKHV�E\�RXU�WDUJHW�DXGLHQFH��KLJK�VFKRRO�JLUOV�LQ�WKH� 

8�6���PD\�EH�HYHQ�PRUH�FRQFHQWUDWHG�EDVHG�RQ�WKH�VWDWLVWLFV�UHJDUGLQJ�WKHLU�DJH�JURXS¶V�KHDY\� 

XVH�RI�PRELOH�GHYLFHV�GLVFXVVHG�HDUOLHU�LQ�WKLV�SDSHU��6HFRQG��EHFDXVH�WKH�SXUSRVH�RI�WKH� 
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SURSRVHG�ZHEVLWH�LV�WR�FRQQHFW�XVHUV�WR�WKH�VRFLDO�PHGLD�DFFRXQWV�RI�67(0�LQIOXHQFHUV�� 

QDYLJDELOLW\�RQ�D�PRELOH�GHYLFH�ZRXOG�FUHDWH�D�PRUH�VHDPOHVV�WUDQVLWLRQ�EHWZHHQ�³H[SORUH´�DQG� 

³IROORZ�´�DV�VRPH�VRFLDO�PHGLD�DSSOLFDWLRQV��VXFK�DV�,QVWDJUDP��RIIHU�RQO\�OLPLWHG�IXQFWLRQDOLW\� 

ZKHQ�YLHZHG�LQ�D�ZHE�EURZVHU� :DONHU������ �� 

&XVWRPL]DWLRQ�YV��3HUVRQDOL]DWLRQ� 

&XVWRPL]DWLRQ��FODLPV�(YHQ� ���� ��DOORZV�D�XVHU�WR�PDQLSXODWH�WKH�VHWWLQJV�RI�DQ�DSS�� 

ZHEVLWH��RU�SURJUDP�WR�VXLW�WKHLU�GHVLUHV�RU�QHHGV��3HUVRQDOL]DWLRQ��RQ�WKH�RWKHU�KDQG��DSSOLHV� 

ZKHQ�D�SURGXFW�DGDSWV�LWVHOI�³EDVHG�RQ�WKH�NQRZOHGJH�LW�DOUHDG\�KDV�DERXW�\RX´�ZLWKRXW� 

UHTXLULQJ�WKH�XVHU�WR�SURYLGH�FRQWLQXRXV�IHHGEDFN� (YHQ������ ��:KLOH�WKH�VKLIW�WR� 

SHUVRQDOL]DWLRQ�LV�D�QHZHU�DQG�PRUH�VRSKLVWLFDWHG�DSSURDFK�IRU�GHVLJQHUV� H�J��6SRWLI\� 

VXJJHVWLQJ�QHZ�VRQJV�EDVHG�RQ�\RXU�OLVWHQLQJ�SDWWHUQV��UHFHLYLQJ�$PD]RQ�RIIHUV�EDVHG�RQ�\RXU� 

EURZVLQJ�DQG�SXUFKDVLQJ�KDELWV��<HOS�VXJJHVWLQJ�UHVWDXUDQWV�EDVHG�RQ�\RXU�FXUUHQW�ORFDWLRQ �� 

WKHUH�PD\�EH�VRPH�LQVWDQFHV�ZKHUH�FXVWRPL]DWLRQ�LV�PRUH�VXLWDEOH��)RU�WKH�SURSRVHG� 

SURWRW\SH��,�ZRXOG�DUJXH�WKDW�FXVWRPL]DWLRQ�ZRXOG�EH�WKH�PRUH�DSSURSULDWH�DYHQXH�WR�SUHVHQW� 

SURILOHV�IURP�WKH�67(0�LQIOXHQFHU�UHSRVLWRU\��7KH�WDUJHW�GHPRJUDSKLF��KLJK�VFKRRO�JLUOV��DUH�QRW� 

H[SHUWV�LQ�WKH�DUHD�RI�67(0�ILHOGV�DQG�WKLV�WRRO�LV�LQWHQGHG�WR�HQFRXUDJH�WKH�DFWLYH�H[SORUDWLRQ� 

RI�SUHYLRXVO\�XQIDPLOLDU�SHRSOH��FDUHHU�FKRLFHV��DFDGHPLF�GHJUHHV��DQG�VSHFLDO�LQWHUHVWV��:KLOH� 

SHUVRQDOL]DWLRQ�FRXOG�EH�XVHIXO�LQ�VRPH�LQVWDQFHV��IRU�H[DPSOH��GHPRQVWUDWLQJ�WR�D�%ODFN�KLJK� 

VFKRRO�VWXGHQW�WKDW�GHVSLWH�ORZ�YLVLELOLW\�DQG�UHSUHVHQWDWLRQ��WKHUH�DUH�PDQ\�%ODFN�67(0� 

SURIHVVLRQDOV�VKDULQJ�WKHLU�H[SHULHQFHV�RQ�VRFLDO�PHGLD��+RZHYHU��IRU�D�ZKLWH�VWXGHQW�XVLQJ�WKH� 

ZHEVLWH��DXWRPDWLFDOO\�OLPLWLQJ�HQWULHV�EDVHG�RQ�WKHLU�RZQ�LGHQWLW\�SUHVHQWV�D�SRRO�RI�HQWULHV�ZLWK� 

OLWWOH�RU�QR�UDFLDO�GLYHUVLW\��:KLOH�UDFH�HWKQLFLW\�LV�MXVW�RQH�SRVVLEOH�LGHQWLW\�FDWHJRU\�E\�ZKLFK� 

LQIOXHQFHUV�FDQ�EH�ILOWHUHG��DVVXPLQJ�XVHUV¶�SUHIHUHQFHV�EDVHG�RQ�SUHYLRXVO\�FROOHFWHG� 
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LQIRUPDWLRQ�LV�FRXQWHULQWXLWLYH�WR�HIIRUWV�WR�LQWURGXFH�XVHUV�WR�LGHDV�WKH\�KDG�QRW�FRQVLGHUHG� 

SUHYLRXVO\�� 

7DJV�DQG�ILOWHUV� 
7KH�XVH�RI�WDJV�DQG�ILOWHUV�SURPRWHV�FXVWRPL]DWLRQ�DQG�DOORZV�XVHUV�WR�KLGH�HOHPHQWV�RI� 

D�GHVLJQ�WKDW�WKH\�DUH�QRW�LQWHUHVWHG�LQ�H[SORULQJ�DW�WKDW�WLPH��DGKHULQJ�WR�WKH�UHFRPPHQGDWLRQV� 

RI�+LFN¶V�/DZ��7DJJLQJ��RU�XVLQJ�PHWDGDWD�WR�DVVRFLDWH�DQ�HQWU\�ZLWK�RWKHU�SLHFHV�RI�GDWD��VXFK� 

DV�D�FKDUDFWHULVWLF�RU�GHVFULSWRU�LV�D�ZHE�GHVLJQ�SUDFWLFH�IUHTXHQWO\�XVHG�LQ�(�&RPPHUFH�WKDW� 

DOORZV�VKRSSHUV�WR�YLHZ�LWHPV�WKDW�DGKHUH�WR�XVHU�LQSXWWHG�SUHIHUHQFHV� /DMD������ ��7DJJLQJ�LV� 

DOVR�XVHG�IUHTXHQWO\�LQ�WKH�ILHOG�RI�OLEUDU\�VFLHQFHV�WR�GHYHORS�FDWDORJV�WKDW�DUH�VHDUFKDEOH�LQ� 

PXOWLSOH�ZD\V� *HUROLPRV������ ��%HVW�SUDFWLFHV�LQ�GHVLJQLQJ�ILOWHULQJ�LQWHUIDFHV�SURPRWH� 

JURXSLQJ�ILOWHU�RSWLRQV�LQWR�FDWHJRULHV��DOORZLQJ�PXOWLSOH�VHOHFWLRQV��DQG�UHSHDWLQJ�WKH�VHOHFWHG� 

ILOWHU�LWHPV�HOVHZKHUH�RQ�WKH�LQWHUIDFH�VR�WKHUH�LV�QR�TXHVWLRQ�DERXW�ZKLFK�FRPELQDWLRQ�RI� 

VHOHFWLRQV�DUH�DFWLYDWHG� &XQKD������ ��2QH�H[DPSOH�RI�DQ�(�&RPPHUFH�LQWHUIDFH�WKDW� 

LQFRUSRUDWHV�HDFK�RI�&XQKD¶V�UHFRPPHQGDWLRQV�LQ�D�GHVNWRS�IRUPDW�LV�WKH�:HVW�(OP�RQOLQH� 

VKRSSLQJ�PRGXOH� )LJXUH�� �� 



�

� �

� �

&5($7,21�2)�$�67(0�,1)/8(1&(5�5(326,725<� � ���� 

� 
)LJXUH����6LGHEDU�ILOWHULQJ�IXQFWLRQDOLW\�RQ�:HVW�(OP�ZHEVLWH�� �:HVW�(OP������ � 

� 

,Q�RUGHU�IRU�ILOWHUV�WKDW�UHO\�RQ�WDJV�WR�IXQFWLRQ�SURSHUO\��GDWD�PXVW�EH�VWUXFWXUHG� 

DSSURSULDWHO\�RQ�WKH�EDFN�HQG��3HU�WKH�JDUEDJH�LQ�JDUEDJH�RXW�SULQFLSOH��D�ZHOO�WKRXJKW�RXW� 

PHFKDQLVP�WR�RUJDQL]H�GDWDEDVH�HQWULHV�ZLOO�\LHOG�D�PRUH�VDWLVI\LQJ�XVHU�H[SHULHQFH��2QH� 

FRPPRQ�XVH�LQVWDQFH�ZKHUH�WKH�XVH�RI�DQ�RUJDQL]HG�WDJJLQJ�V\VWHP�DSSURSULDWHO\�FDWHJRUL]HV� 

GDWD�LV�WKH�0DLOFKLPS�PDLOLQJ�OLVW�XSORDG�LQWHUIDFH�DV�LOOXVWUDWHG�LQ�)LJXUH��� 0DLOFKLPS������ ��$V� 

D�PDLOLQJ�OLVW�RZQHU�DGGV�QHZ�PHPEHUV�WR�D�PDLOLQJ�OLVW�DXGLHQFH��WKH\�PD\�DWWDFK�WDJV�WKDW� 

JURXS�PHPEHUV�ZLWK�RWKHU�OLNH�PHPEHUV��0HPEHUV�ZLWK�VSHFLILF�WDJV�PD\�EH�ILOWHUHG�DQG� 

YLHZHG�LQ�WKLV�OLVWYLHZ��RU�PD\�EH�UHFDOOHG�DV�D�JURXS�ZKHQ�FDUU\LQJ�RXW�YDULRXV�IXQFWLRQV�RI�WKH� 

0DLOFKLPS�VRIWZDUH��VXFK�DV�VHQGLQJ�D�QHZVOHWWHU�WR�RQO\�PHPEHUV�WDJJHG�ZLWK�&RQIHUHQFH� 

/HDG��RU�FUHDWLQJ�D�QHZ�DXGLHQFH� 0DLOFKLPS������ ��:KLOH�WKH�VFRSH�RI�WKLV�SURMHFW�GRHV�QRW� 

GHOYH�GHHSO\�LQWR�WKH�VFLHQFH�RI�GDWD�VWUXFWXUHV��D�EDVLF�XQGHUVWDQGLQJ�RI�WDJJLQJ�DQG�ILOWHULQJ� 

SULQFLSOHV�LV�QHFHVVDU\�WR�JXLGH�WKH�GHVLJQ�RI�WKH�PRELOH�ZHEVLWH�LQWHUIDFH�� 
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� 
)LJXUH����0DLOFKLPS�DXGLHQFH�PDQDJHPHQW�LQWHUIDFH�IHDWXULQJ�RQH�RU�PRUH�WDJV�SHU�FRQWDFW�� �0DLOFKLPS������ �� 

� 

6XPPDU\� 

7KH�XQGHUUHSUHVHQWDWLRQ�RI�ZRPHQ�LQ�67(0�ILHOGV�LV�D�GHHS�URRWHG�VRFLDO�LVVXH�WKDW�KDV� 

FKDOOHQJHG�LQGXVWU\�DQG�HGXFDWLRQ�ILHOGV�IRU�GHFDGHV��+RZHYHU��LQ�WKH���VW�FHQWXU\��WKH� 

RYHUZKHOPLQJ�DGRSWLRQ�RI�VRFLDO�PHGLD�E\�\RXQJ�SHRSOH�DV�D�WRRO�IRU�OHDUQLQJ��HQJDJLQJ��DQG� 

FRQQHFWLQJ�SUHVHQWV�D�XQLTXH�RSSRUWXQLW\�WR�DGGUHVV�PDQ\�RI�WKH�SLSHOLQH�LVVXHV�WKDW� 

UHVHDUFKHUV�GHILQH�DV�EDUULHUV�WR�67(0�HQWU\�IRU�ZRPHQ��$PRQJ�WKHVH�LVVXHV��ODFN�RI�H[SRVXUH� 

WR�67(0�UROH�PRGHOV�ZKR�FDQ�KHOS�GLVSHO�P\WKV�DERXW�67(0��HPSKDVL]H�WKH�FUHDWLYLW\�DQG� 

GLYHUVLW\�RI�H[SHULHQFHV�ZLWKLQ�67(0�FDUHHUV��DQG�VKDUH�HQFRXUDJLQJ�PHVVDJHV�IRU�DVSLULQJ� 

VFLHQWLVWV��PDWKHPDWLFLDQV��DQG�HQJLQHHUV�LV�RQH�WKDW�FDQ�EH�HIIHFWLYHO\�DGGUHVVHG�WKURXJK� 

VRFLDO�PHGLD�HQJDJHPHQW���8WLOL]LQJ�EHVW�SUDFWLFHV�LQ�GHVLJQ�WKDW�IRVWHU�D�FXVWRPL]HG�DQG� 

VWUHDPOLQHG�XVHU�H[SHULHQFH�FDQ�JXLGH�WKH�FUHDWLRQ�RI�D�FHQWUDOL]HG�UHVRXUFH�IRFXVHG�RQ� 

HQFRXUDJLQJ�KLJK�VFKRRO�VWXGHQWV�WR�H[SORUH�FDUHHUV�DQG�HGXFDWLRQDO�SDWKV��DQG�WR�LGHQWLI\� 

IHPDOH�UROH�PRGHOV�LQ�67(0�ZLWK�LQWHUHVWV�RU�LGHQWLWLHV�LQ�FRPPRQ��� � 
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0HWKRGV� 
7R�DQVZHU�WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQV��,�XWLOL]HG�$GREH�;'�WR�FUHDWH�D�PRELOH� 

ZHEVLWH�SURWRW\SH�WKDW�VHUYHV�DV�DQ�LQWHUDFWLYH�UHSRVLWRU\�IRU�IHPDOH�67(0�LQIOXHQFHUV�ZKR� 

KDYH�VRFLDO�PHGLD�DFFRXQWV��7KLV�SURMHFW�VHHNV�WR�DQVZHU�� 

� +RZ�FDQ�WKH�GHVLJQ�DQG�FRQWHQW�RI�D�67(0�6RFLDO�0HGLD�,QIOXHQFHU�5HSRVLWRU\�IRU�KLJK� 

VFKRRO�JLUOV�DGGUHVV�WKH�SHUFHLYHG�ODFN�RI�YLVLELOLW\�RI�SURIHVVLRQDO�IHPDOH�67(0�UROH� 

PRGHOV"� 

� +RZ�FDQ�WKH�LQWHJUDWLRQ�RI�WKH�8QLYHUVDO�3ULQFLSOHV�RI�'HVLJQ�LQ�D�67(0�LQIOXHQFHU� 

UHSRVLWRU\�EH�XVHG�WR�SURPRWH�XVHU�HQJDJHPHQW�ZLWK�WKH�ZHEVLWH�DQG�LWV�LQWHJUDWHG� 

VRFLDO�PHGLD�IHHGV"� 

� :KDW�8VHU�([SHULHQFH�'HVLJQ�SULQFLSOHV�FDQ�HQKDQFH�ZHEVLWH�QDYLJDELOLW\�DQG�XQLTXH� 

XVHU�SUHIHUHQFHV�WR�GHOLYHU�D�SHUVRQDOL]HG�H[SHULHQFH"� 

7KH�PRELOH�ZHEVLWH�SUHYLHZ��WKRXJK�QRW�FRPSOHWH�LQ�LWV�IXQFWLRQDOLW\��GHPRQVWUDWHV�WKH� 

JHQHUDO�YLVXDO�GHVLJQ��VWUXFWXUH��DQG�LQWHUDFWLYH�IHDWXUHV��(DFK�GLVSOD\�VFUHHQ�LQFOXGHG�LQ�WKLV� 

VHFWLRQ�ZLOO�EH�VXSSOHPHQWHG�ZLWK�MXVWLILFDWLRQ�RI�WKH�GHVLJQ�SULQFLSOHV�WKDW�ZHUH�LQWHJUDWHG�� 

$VVXPSWLRQV� 

7KLV�SURWRW\SH�IHDWXUHV�D�OLPLWHG�VDPSOH�RI�SURILOHV�EDVHG�RQ�UHDO�IHPDOH�LQIOXHQFHUV�LQ� 

67(0��)RU�WKH�VDNH�RI�H[KLELWLQJ�WKH�IXQFWLRQDOLW\�RI�WKLV�WRRO��VRPH�SURILOHV�ZHUH�VXSSOHPHQWHG� 

ZLWK�VDPSOH�GHWDLOV�ZKHQ�LQIRUPDWLRQ�ZDV�QRW�DYDLODEOH��7KLV�SURWRW\SH�ZDV�FUHDWHG�EDVHG�RQ� 

WKH�DVVXPSWLRQ�WKDW�DOO�PHWDGDWD�IRU�HDFK�IHDWXUHG�LQIOXHQFHU�ZRXOG�EH�UHDGLO\�DYDLODEOH�RQ�WKH� 

ZHE��WKRXJK�DV�ZLOO�EH�GLVFXVVHG�LQ�� � � �/LPLWDWLRQV�DQG�&RQVLGHUDWLRQV�IRU�IXWXUH�GHYHORSPHQW��D� 
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ORQJHU�GHYHORSPHQW�WLPHOLQH�DQG�ZLGHU�SURMHFW�VFRSH�FRXOG�DFFRPPRGDWH�DGGLWLRQDO�PHDVXUHV� 

IRU�VRXUFLQJ�PRUH�FRPSOHWH�ZHEVLWH�FRQWHQW�� 

/DVWO\��WKLV�SURWRW\SH�LOOXVWUDWHV�WKH�UDQJH�RI�RSHUDWLRQV�RI�WKH�67(0�LQIOXHQFHU� 

UHSRVLWRU\�DV�YLHZHG�WKURXJK�D�ZHE�EURZVHU�RQ�DQ�L3KRQH�;��;6��RU����3UR��EXW�WKH�YLHZHU�FDQ� 

DVVXPH�WKDW�WKH�SDJH�LV�IXOO\�UHVSRQVLYH�DQG�ZLOO�DGDSW�WR�WKH�GLVSOD\�VL]H�DQG�DFFRPPRGDWH� 

WKH�XVHU�EHKDYLRUV�DVVRFLDWHG�ZLWK�RWKHU�GHYLFHV��ZKHWKHU�PRELOH�RU�GHVNWRS��� 

/LPLWDWLRQV�� 

7KLV�SURWRW\SH�LV�FRQFHSWXDO�LQ�QDWXUH��,�DFNQRZOHGJH�WKDW�P\�H[SHULHQFH�DQG� 

NQRZOHGJH�LQ�FRPSXWHU�VFLHQFH��GDWD�DUFKLWHFWXUH��DQG�WKH�VRFLRORJ\�RI�67(0�ILHOGV�LV�OLPLWHG� 

DQG�IXWXUH�LWHUDWLRQV�RI�WKLV�SURMHFW�ZRXOG�LQFRUSRUDWH�PXOWLGLVFLSOLQDU\�VNLOO�VHWV��$GGLWLRQDOO\�� 

JLYHQ�WKH�WLPH�OLPLWDWLRQV�RI�WKLV�FRQGHQVHG�VHPHVWHU��WKH�GHYHORSPHQW�RI�WKLV�SURWRW\SH�GRHV� 

QRW�LQFRUSRUDWH�IRUPDO�XVHU�IHHGEDFN�� 

7KH�ILOWHULQJ�FDWHJRULHV�LQ�WKLV�SURWRW\SH�DUH�SRSXODWHG�PHUHO\�IRU�GLVSOD\�SXUSRVHV��7KH� 

H[SHUWLVH�RI�GDWD�VWUXFWXUHV�H[SHUWV��SOXV�VFKRODUV�LQ�DUHDV�RI�GLYHUVLW\�RU�VRFLRORJ\�DQG�WKH� 

67(0�ZRUNIRUFH�ODQGVFDSH�ZRXOG�OHQG�WKHPVHOYHV�WR�D�PRUH�FRPSOHWH�DQG�VXFFLQFWO\� 

FDWHJRUL]HG�ILOWHULQJ�PHFKDQLVP��7KH�FDUHHU�RSSRUWXQLWLHV�LQ�67(0�DUH�YDVW�DQG�WKH�SHRSOH�ZKR� 

ILOO�67(0�UROHV�DUH�HYHQ�PRUH�GLYHUVH��7KH�VPDOO�VDPSOLQJ�RI�ILOWHULQJ�FDWHJRULHV�LQ�WKLV� 

SURWRW\SH�VXJJHVW�WKDW�IXWXUH�UHQGLWLRQV�RI�WKLV�SURMHFW�ZRXOG�UHTXLUH�PRUH�VWUDWHJLF�UHVHDUFK� 

DQG�SODQQLQJ�� 

/DVWO\��WKH�ILOWHULQJ�IXQFWLRQDOLW\�RI�WKLV�SURWRW\SH��LI�LW�ZHUH�WR�EH�EURXJKW�WR�SURGXFWLRQ�� 

ZRXOG�EH�ODUJHO\�GULYHQ�E\�WDJV��7KH�VFRSH�RI�WKLV�SURMHFW�GRHV�QRW�LQFOXGH�D�IXOO�GLVFXVVLRQ�RI� 

WKH�WDJJLQJ�VWUXFWXUH�� 

� 



� �

� �

� �

� �

&5($7,21�2)�$�67(0�,1)/8(1&(5�5(326,725<� � ���� 

$UWLIDFWV�DQG�GLVFXVVLRQ� 

8SRQ�HQWHULQJ�WKH�PRELOH�ZHEVLWH��WKH�XVHU�VHHV�D�EDVLF�KRPH�VFUHHQ� )LJXUH�� � 

IHDWXULQJ�UHOHYDQW�LPDJHU\�RI�D�ZRPDQ�LQ�D�ODERUDWRU\�ZLWK�RQO\�WZR�RSWLRQV�IRU�WKH�QH[W�DFWLRQ�� 

VWDUW�H[SORULQJ�WKH�ZHEVLWH�E\�WDSSLQJ�WKH�ELJ�\HOORZ�EXWWRQ��RU�YLHZ�WKH�PHQX�E\�WDSSLQJ�WKH� 

KDPEXUJHU�PHQX�LFRQ�LQ�WKH�XSSHU�ULJKW�FRUQHU��3HU�+LFN¶V�/DZ��OLPLWLQJ�WKH�RSWLRQV�DOORZV�XVHUV� 

WR�PDNH�QDYLJDWLRQ�GHFLVLRQV�PRUH�TXLFNO\� /LGZHOO�HW�DO������� ��8WLOL]LQJ�FRQYHQWLRQDO�YLVXDOV�� 

VXFK�DV�WKH�KDPEXUJHU�PHQX��DQG�D�UHFWDQJXODU�EXWWRQ�ZLWK�VKDGRZLQJ�DURXQG�WKH�HGJHV� 

PDNHV�WKH�ZHEVLWH�PRUH�IRUJLYLQJ�E\�³VKRUWHQ>LQJ@�WKH�OHDUQLQJ�FXUYH�IRU�XVHUV´�DV�GHVFULEHG�E\� 

&KHXQJ� ���� ��,Q�OLQH�ZLWK�WKH�������UXOH�DQG�+LFN¶V�/DZ��EOXUULQJ�WKH�EDFNGURS�ZKLOH�WKH� 

KDPEXUJHU�PHQX�LV�H[SDQGHG� )LJXUH�� �REVFXUHV�LQIRUPDWLRQ�DQG�RSWLRQV�WKDW�DUH�QRW�UHOHYDQW� 

WR�WKH�WDVN�DW�KDQG�� 
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� 
)LJXUH����+RPH�SDJH�GLVSOD\�� )LJXUH����0DLQ�PHQX�GLVSOD\�ZKHQ�VHOHFWLQJ�KDPEXUJHU� 

PHQX�LQ�WRS�ULJKW�FRUQHU�� 

� 

� � 
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7KH�GHIDXOW�YLHZ�RI�WKH�UHSRVLWRU\�WRRO� )LJXUH�� ��DFFHVVHG�E\�WDSSLQJ�WKH�³([SORUH� 

1RZ�´�EXWWRQ�RQ�WKH�KRPH�SDJH� )LJXUH�� �RU�E\�VHOHFWLQJ�³%URZVH�:RPHQ�LQ�67(0´�IURP�WKH� 

KDPEXUJHU�PHQX�DW�DQ\�WLPH��IHDWXUHV�DQ�XQILOWHUHG�DQG�UDQGRPL]HG�OLVW�RI�DOO�LQIOXHQFHUV�WR� 

HQFRXUDJH�XQEULGOHG�EURZVLQJ�DQG�H[SORUDWLRQ��7KH�FRORU�VFKHPH�FRQVLVWV�RI�DQDORJRXV�FRORUV�� 

PHDQLQJ�WKH�VSDQ�RI�JUHHQV�DQG�\HOORZV�VLW�VLGH�E\�VLGH�RQ�D����SDUW�FRORU�ZKHHO� /LGZHOO�HW�DO��� 

���� ��:KLOH�DGGLQJ�D�YHUWLFDO�VFUROO�EDU�ZRXOG�YLVXDOO\�LQGLFDWH�WKDW�WKH�OLVW�H[WHQGV�EH\RQG�YLHZ� 

&KHXQJ������ ��,�HOHFWHG�WR�UHMHFW�WKH�VXJJHVWLRQ��)RU�PRELOH�WHFKQRORJ\��VFUROOLQJ�LV�D�EDVLF� 

XVHU�EHKDYLRU�WKDW�LV�LQKHUHQW�WR�DOPRVW�HYHU\�DSSOLFDWLRQ��)RU�H[DPSOH��,QVWDJUDP�SURPRWHV�D� 

IHHG�RI�FRQWHQW�YLHZHG�E\�VFUROOLQJ�YHUWLFDOO\�ZLWKRXW�HYHU�GLVSOD\LQJ�D�VFUROO�EDU�� 

8VHUV�PD\�WDS�RQ�VRFLDO�PHGLD�LFRQV�IURP�WKH�OLVW�YLHZ�WR�RSHQ�WKH�VRFLDO�PHGLD�DFFRXQW� 

LQ�WKH�UHVSHFWLYH�VRFLDO�PHGLD�DSS�RQ�WKHLU�GHYLFH�LI�LW�LV�DOUHDG\�LQVWDOOHG��,I�WKH�DSSOLFDWLRQ�LV�QRW� 

DOUHDG\�LQVWDOOHG��VHOHFWLQJ�WKH�VRFLDO�PHGLD�LFRQ�ZLOO�RSHQ�XS�WKH�LQIOXHQFHU¶V�IHHG�LQ�D�ZHE� 

EURZVHU��)RU�PRVW�VRFLDO�PHGLD�SODWIRUPV��WKH�XVHU�LV�HQFRXUDJHG�WR�GRZQORDG�WKH�DSSOLFDWLRQ� 

ZKHQ�WKH\�DWWHPSW�WR�YLHZ�LW�LQ�D�ZHE�EURZVHU��EXW�WKH\�PD\�E\SDVV�WKH�VXJJHVWLRQ�DQG�YLHZ�LW� 

LQ�D�ZHE�EURZVHU�ZLWK�OLPLWHG�IXQFWLRQDOLW\��� 

$OWHUQDWLYHO\��LI�WKH�XVHU�ZDQWV�WR�OHDUQ�PRUH�DERXW�D�VSHFLILF�LQIOXHQFHU�DQG�VHH�SUHYLHZ� 

IHHGV�RI�WKH�DVVRFLDWHG�VRFLDO�PHGLD�DFFRXQWV�ILUVW��WKH\�PD\�WDS�WKH�LQIOXHQFHU¶V�WLOH�ZLWKLQ�WKH� 

OLVW�YLHZ� )LJXUH�� ��DQG�WKH�SURILOH�YLHZ�ZLOO�DSSHDU�LQ�WKH�IRUHIURQW� )LJXUH��� ��EOXUULQJ�WKH� 

GHWDLOV�RI�WKH�OLVW�YLHZ�EHKLQG�LW��,Q�WKH�SURILOH�YLHZ��WDEV�LQGLFDWH�ZKHQ�PXOWLSOH�VRFLDO�PHGLD� 

IHHGV�FDQ�EH�SUHYLHZHG��8VHUV�FDQ�VFUROO�WKURXJK�WKH�ODVW����SRVWV�LQ�HDFK�HPEHGGHG�IHHG�� 

3HUPLWWLQJ�XVHUV�WR�SUHYLHZ�WKH�IHHGV�PLQLPL]HV�WKH�QHHG�WR�FRQWLQXDOO\�H[LW�WKH�ZHEVLWH��XQOHVV�� 

RI�FRXUVH��WKH\�ZRXOG�OLNH�WR�WDNH�DFWLRQ�DQG�DFWLYHO\�IROORZ�WKH�LQIOXHQFHU�RQ�VRFLDO�PHGLD��)URP� 

WKH�SURILOH�YLHZ��XVHUV�FDQ�XVH�WKH�IRUZDUG�DQG�EDFNZDUG�DUURZV�WR�IOLS�WKURXJK�WKH�H[SDQGHG� 

SURILOHV�LQ�WKH�RUGHU�WKH\�DSSHDU�LQ�WKH�OLVW�YLHZ��7DSSLQJ�DQ\�HOHPHQW�ZLWKLQ�WKH�VRFLDO�PHGLD� 



� �
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IHHG�SUHYLHZV� XVHU�QDPH��LPDJH��«ݓ�����HWF�� �ZLOO�SURPSW�WKH�UHVSHFWLYH�DSSOLFDWLRQ�RU�ZHE� 

EURZVHU�YLHZ�RI�WKH�DSSOLFDWLRQ�WR�RSHQ��8VHUV�PD\�VHOHFW�WKH�;�LQ�WKH�XSSHU�OHIW�FRUQHU�RI�WKH� 

SURILOH�YLHZ�WR�UHWXUQ�WR�WKH�OLVW�YLHZ�� 

� 
)LJXUH����'HIDXOW�H[SORUDWLRQ�SDJH�ZLWK�OLVW�YLHZ�� )LJXUH�����3RS�XS�LQIOXHQFHU�SURILOH�GLVSOD\�ZKHQ�WKH� 

XVHU�VHOHFWV�DQ�LWHP�IURP�WKH�OLVW�YLHZ��� 
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	 �
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:KLOH�WKH�GHIDXOW�OLVW�YLHZ�RI�LQIOXHQFHUV�SURPRWHV�UDQGRP�H[SORUDWLRQ�DQG�PD\� 

HQFRXUDJH�XVHUV�WR�OHDUQ�PRUH�DERXW�FDUHHUV�DQG�SHRSOH�WKH\�PLJKW�QRW�QRUPDOO\�EH�LQFOLQHG�WR� 

FRQQHFW�ZLWK��PDQLSXODWLQJ�WKH�ILOWHUV�RIIHUV�JUHDWHU�FXVWRPL]DWLRQ��%HFDXVH�UHVHDUFKHUV�KDYH� 

LGHQWLILHG�WKH�LPSRUWDQFH�RI�GLYHUVH�UHSUHVHQWDWLRQ�RI�UROH�PRGHOV�LQ�67(0�DV�D�SRVLWLYH� 

LQIOXHQFH�WRZDUG�HQFRXUDJLQJ�JLUOV�WR�GHYHORS�FRQILGHQW�³67(0�LGHQWLWLHV´� &$,6(��������'UXU\�� 

6L\�� �&KHU\DQ������ ��WKLV�PRELOH�ZHEVLWH�HQFRXUDJHV�XVHUV�WR�LQWHJUDWH�WKHLU�RZQ�ILOWHULQJ� 

FULWHULD��LQFOXGLQJ�VHOI�GHVFULSWLYH�FULWHULD��:KLOH�LQ�WKH�OLVW�YLHZ� )LJXUH�� ��VHOHFWLQJ�WKH�ILOWHU�LFRQ� 

LQ�WKH�XSSHU�ULJKW�KDQG�FRUQHU�H[SDQGV�D�PHQX�RI�ILOWHULQJ�FDWHJRULHV��(DFK�FDWHJRU\�FDQ�EH� 

H[SDQGHG�RU�FRQWUDFWHG�WR�UHYHDO�RU�KLGH�DGGLWLRQDO�FULWHULD�E\�WDSSLQJ�WKH������2QFH�ILOWHULQJ� 

RSWLRQV�KDYH�EHHQ�VHOHFWHG�IURP�WKH�FULWHULD� )LJXUH��� ��WKH�XVHU�FDQ�WDS�³$SSO\�)LOWHUV´�WR� 

JHQHUDWH�D�UHILQHG�OLVW�YLHZ�� 

7KH�ILOWUDWLRQ�PHWKRGV�ZLOO�GLIIHU�GHSHQGLQJ�RQ�WKH�ILOWHU�FDWHJRU\��)RU�H[DPSOH��(GXFDWLRQ� 

FULWHULD�VXFK�DV�WKH�FROOHJH�RU�XQLYHUVLW\�DW�WKH�LQIOXHQFHU�DWWHQGHG�PLJKW�WDNH�WKH�IRUP�RI�D� 

VHDUFK�EDU�ZLWK�VXJJHVWLRQV�WKDW�DSSHDU�DV�WKH�XVHU�W\SHV��RU�DV�D�PXOWL�VWHS�ILOWHU�ZKHUH�WKH� 

XVHU�ILUVW�VHOHFWV�WKH�VWDWH�IURP�D�VFUROO�ZKHHO��DQG�WKHQ�D�QDUURZHG�OLVW�RI�FROOHJHV�DQG� 

XQLYHUVLWLHV�IURP�D�GURS�GRZQ�OLVW�RI�LQVWLWXWLRQV�ZLWKLQ�WKDW�VWDWH��,Q�RWKHU�ZRUGV��LW�ZRXOG�QRW�EH� 

IHDVLEOH�WR�OLVW�HYHU\�FROOHJH�DQG�XQLYHUVLW\�LQ�WKH�8QLWHG�6WDWHV�LQ�WKH�IRUP�RI�XQLTXH�FKHFN� 

ER[HV��DV�WKHUH�DUH�PRUH�WKDQ�������LQVWLWXWLRQV�ZLWKLQ�WKH�8QLWHG�6WDWHV� 0RRG\������ ��7KH� 

VDPSOH�ILOWHU�FULWHULD�GLVSOD\HG�KHUH�LV�QHLWKHU�FRPSOHWH��QRU�RSWLPL]HG�IRU�WKH�GDWD�W\SH�� 

� � 
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� 
)LJXUH�����)LOWHU�FDWHJRU\�OLVW�GLVSOD\V�ZKHQ�ILOWHU�LFRQ�LV� )LJXUH�����([DPSOH�RI�H[SDQGHG�ILOWHU�FDWHJRULHV�� 

VHOHFWHG�� GLVSOD\HG�DQG�KLGGHQ�E\�VHOHFWLQJ���RU���UHVSHFWLYHO\�� 
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/DVWO\��RQFH�WKH�XVHU�KDV�DSSOLHG�WKHLU�FXVWRP�ILOWHU�VHOHFWLRQV��D�OLVW�GLVSOD\�RI�UHVXOWV� 

DSSHDUV� )LJXUH��� ��7KH�UHGXQGDQF\�RI�GLVSOD\LQJ�WKH�ILOWHUV�WKDW�KDYH�EHHQ�DSSOLHG�DV�SLOO�WDJV� 

HQVXUHV�WKDW�XVHUV�XQGHUVWDQG�WKH�SDWK�RI�VHOHFWLRQV�WDNHQ�WR�DUULYH�DW�WKHLU�FXVWRP�OLVW�GLVSOD\� 

&XQKD������ ��3HU�WKH�GHVLJQ�SULQFLSOH�RI�IRUJLYHQHVV� /LGZHOO�HW�DO������� ��XVHUV�PD\�UHPRYH� 

RQH�RU�PRUH�RI�WKH�DSSOLHG�ILOWHUV�WR�H[SDQG�WKHLU�UHVXOWV��RU�VHOHFW�³&OHDU�)LOWHU´�WR�HDVLO\�VWDUW� 

RYHU��6HOHFWLQJ�³&OHDU�)LOWHU´�ZLOO�UHWXUQ�WKH�XVHU�EDFN�WR�WKH�GHIDXOW�OLVW�YLHZ�ZLWK�D�UDQGRPL]HG� 

OLVW�RI�LQIOXHQFHUV� )LJXUH�� ��$OWHUQDWLYHO\��WKH�XVHU�PD\�VHOHFW�WKH�ILOWHU�LFRQ�LQ�WKH�XSSHU�ULJKW� 

FRUQHU�WR�H[SDQG�WKH�ILOWHULQJ�PHQX� )LJXUH��� ��VHH�WKHLU�VHOHFWHG�FULWHULD��DQG�DGMXVW�WKHLU� 

VHOHFWLRQV�EHIRUH�UH�DSSO\LQJ�WKH�ILOWHU�FULWHULD��,QWHJUDWLQJ�WKH�UHGXQGDQF\�RI�VHOHFWLRQV�ZDV�D� 

EHVW�SUDFWLFH�WKDW�DW�ILUVW�GLG�QRW�VHHP�LQWXLWLYH�DV�,�ZDV�GHVLJQLQJ�WKH�ILOWHULQJ�FRQFHSW��DV�,�ZDV� 

PDNLQJ�D�FRQVFLHQWLRXV�HIIRUW�WR�PLQLPL]H�³YLVXDO�FOXWWHU�´�+RZHYHU��UHFRQVLGHULQJ�WKH�OLWHUDWXUH� 

RQ�PHFKDQLVPV�WKDW�SURPRWH�IRUJLYHQHVV��SOXV�WKH�LQGXVWU\�EHVW�SUDFWLFHV�IRU�8;'�SXVKHG�PH� 

WR�UHWKLQN�WKH�GHFLVLRQ�DQG�FRQVLGHU�PXOWLSOH�SRVVLEOH�VFHQDULRV�RI�XVHU�DFWLYLW\�WKDW�ZRXOG� 

ZDUUDQW�HDV\�DGMXVWPHQWV�WR�WKH�ILOWHULQJ�VHOHFWLRQ�ZLWKRXW�EDFNWUDFNLQJ�WR�WKH�IXOO�ILOWHU�PHQX��� � 
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� 
)LJXUH�����6DPSOH�ILOWHU�UHVXOWV�� 

� 

� � 
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&RQVLGHUDWLRQV�IRU�IXWXUH�GHYHORSPHQW� 

)RUPDOO\�DVVHVVLQJ�DQG�DQDO\]LQJ�WKH�GHVLJQ�ZRXOG�EH�DQ�LPSRUWDQW�VWHS�WRZDUG�DQ\� 

IXWXUH�GHYHORSPHQW�RI�WKH�UHSRVLWRU\�WRRO��7KH�SURFHVV�IRU�HYDOXDWLQJ�WKH�GHVLJQ�FRXOG�HQWDLO�D� 

FRPELQDWLRQ�RI�YDULRXV�UHVHDUFK�PHWKRGV�LQFOXGLQJ�WKH�LPSOHPHQWDWLRQ�RI�D�VRIWZDUH�WKDW�WUDFNV� 

DQG�DQDO\]HV�XVHU�EHKDYLRU��RU�GLUHFW�IHHGEDFN�IURP�WHVW�XVHUV�LQ�WKH�IRUP�RI�VXUYH\V�RU�IRFXV� 

JURXSV� .QRZOHV������ ��8VHU�([SHULHQFH�'HVLJQHUV�FRQGXFW�XVHU�UHVHDUFK�³WR�JDLQ�D�FOHDU� 

XQGHUVWDQGLQJ�RI�WKH�XQGHUO\LQJ�FKDOOHQJHV��PRWLYDWLRQV��DQG�EHKDYLRUV�RI�\RXU�XVHUV´�LQ�RUGHU� 

WR�ZRUN�WKURXJK�³REVHUYHG�XVHU�FKDOOHQJHV��IULFWLRQ�SRLQWV��RU�JDSV�RI�XQGHUVWDQGLQJ´� .QRZOHV�� 

���� ��&RQFHSWXDOO\��,�KDYH�EDVHG�WKH�YHU\�H[LVWHQFH�RI�WKLV�WRRO�RQ�UHVHDUFK�DERXW�D�JUHDWHU� 

QHHG�LQ�WKH�67(0�SLSHOLQH�DQG�WHFKQRORJ\�XVH�KDELWV�RI�WKH�WDUJHW�GHPRJUDSKLF��EXW�WKH� 

DXGLHQFH�LWVHOI�LV�WKH�RQO\�YRLFH�WKDW�FDQ�WUXO\�LQGLFDWH�ZKHWKHU�WKH�ZHESDJH�DQG�LWV�GHVLJQ�LV� 

XVHIXO��HDV\��RU�HQMR\DEOH�WR�XVH�� 

)RU�IXWXUH�GHYHORSPHQW�RI�WKH�UHSRVLWRU\��PHWKRGV�RI�VRXUFLQJ�FRQWHQW�IRU�WKH�UHSRVLWRU\� 

FRXOG�EH�FRQVLGHUHG�LQ�D�PRUH�VRSKLVWLFDWHG�PDQQHU��7KH�FROODERUDWLRQ�RI�D�SURIHVVLRQDO�ZLWK� 

LQ�GHSWK�NQRZOHGJH�RI�GDWD�VFUDSLQJ�FRXOG�UHVXOW�LQ�D�PHFKDQLVP�WKDW�VFUDSHV�WKH�ZHE�WR� 

VRXUFH�LQIOXHQFHUV�IRU�WKH�UHSRVLWRU\��$GGLWLRQDOO\��WKH�ZHESDJH�ZRXOG�LQFOXGH�D�VXEPLVVLRQ� 

IRUP�ZKHUH�LQIOXHQFHUV�FRXOG�VXEPLW�WKHLU�RZQ�SURILOHV��VRFLDO�PHGLD�DFFRXQWV��DQG�UHTXHVWHG� 

LQIRUPDWLRQ�WR�EH�ILOWHUHG�DQG�WDJJHG�DSSURSULDWHO\��'XULQJ�WKH�SURWRW\SH�SKDVH��,�DGGHG�D�PHQX� 

LWHP�IRU�SURIHVVLRQDOV�WR�VXEPLW�WKHLU�RZQ�LQIRUPDWLRQ�DV�D�SODFHKROGHU��EXW�GLG�QRW� 

FRQFHSWXDOL]H�DV�IDU�DV�ZKDW�WKLV�IRUP�ZRXOG�ORRN�OLNH�RU�KRZ�LW�ZRXOG�FRQQHFW�ZLWK�WKH� 

DGPLQLVWUDWLYH�IXQFWLRQV�RI�WKH�WRRO�RQ�WKH�EDFN�HQG��$OWHUQDWLYHO\��ZLWK�PRUH�WLPH��WKH�SURGXFW� 

RZQHU�FRXOG�H[HFXWH�LQGLYLGXDOL]HG�RXWUHDFK�WR�FROOHFW�WKLV�LQIRUPDWLRQ�� 

:KLOH�WKH�SURSRVHG�PRELOH�ZHEVLWH�VHUYHV�DV�D�SRWHQWLDO�VROXWLRQ�WR�UHDFK�KLJK�VFKRRO� 

JLUOV�VSHFLILFDOO\��IXWXUH�GHYHORSPHQW�RI�WKH�WRRO�FRXOG�DGDSW�WKH�GHVLJQ�WR�UHDFK�D�YDULHW\�RI� 
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DXGLHQFHV�RI�DOO�JHQGHUV�ZKR�DUH�XQGHUUHSUHVHQWHG�LQ�67(0��,QVWHDG��LI�IXWXUH�UHVHDUFK�ILQGV� 

WKDW�VHJPHQWLQJ�WKH�XVHU�SRSXODWLRQ�DOORZV�IRU�D�PRUH�WDUJHWHG�DQG�HIIHFWLYH�DSSURDFK��WKH� 

GHVLJQ�FRXOG�EH�GXSOLFDWHG�DQG�FXVWRPL]HG�WR�GLIIHUHQW�DXGLHQFHV�ZLWK�EUDQGLQJ�WKDW�UHIOHFWV�WKH� 

WDUJHW�DXGLHQFH�� 

5HIOHFWLRQ� 

� &UHDWLQJ�WKLV�PRELOH�ZHEVLWH�SURWRW\SH�ZDV�D�WUXO\�HQULFKLQJ�H[SHULHQFH�LQ�FRQQHFWLQJ� 

UHVHDUFK�IURP�PXOWLSOH�GLVFLSOLQHV�WR�VROYH�D�SUREOHP��:KLOH�OLWHUDWXUH�RQ�67(0�GLYHUVLW\�RIWHQ� 

SRLQWV�WRZDUG�FRPPXQLW\�RXWUHDFK�DFWLYLWLHV�DQG�FODVVURRP�ERXQG�H[SHULHQFHV�DV�VROXWLRQV�WR� 

EULGJLQJ�GLYHUVLW\�JDSV��,�HQFRXQWHUHG�IHZ�LQVWDQFHV�ZKHUH�UHVHDUFKHUV�FRQVLGHUHG�WKH�H[LVWLQJ� 

WHFKQRORJLFDO�SODWIRUPV��DOUHDG\�HPEUDFHG�E\�WKHLU�DXGLHQFHV��WKDW�KDYH�WKH�SRWHQWLDO�WR�GHOLYHU� 

FRQWLQXRXV�DQG�DXWKHQWLF�PHVVDJLQJ��3HUKDSV�WKH�UDSLGO\�FKDQJLQJ�QDWXUH�RI�GLJLWDO�DQG�VRFLDO� 

PHGLD�WUHQGV�FRQVWDQWO\�OHDYHV�UHVHDUFKHUV�D�IHZ�VWHSV�EHKLQG�� 

7KH�PRVW�FKDOOHQJLQJ�SDUW�RI�WKLV�SURMHFW�ZDV�OHDUQLQJ�WR�XVH�$GREH�;'�IRU�WKH�ILUVW�WLPH�� 

DV�WKHUH�ZDV�D�PRGHUDWH�OHDUQLQJ�FXUYH�ZLWK�WKH�EDVLF�IXQFWLRQDOLW\�RI�WKH�VRIWZDUH��,�DP�FHUWDLQ� 

WKDW�WKHUH�ZHUH�PDQ\�H[FLWLQJ�IHDWXUHV�LQ�$GREH�;'�WKDW�,�GLG�QRW�HYHQ�WRXFK�XSRQ�LQ�WKLV� 

SURMHFW��$V�VRPHRQH�ZLWK�PLQLPDO�WHFKQRORJLFDO�NQRZOHGJH�RI�ZHEVLWH�GHVLJQ��,�FKRVH�WR�FUHDWH� 

D�SURWRW\SH�LQVWHDG�RI�D�IXOO\�IXQFWLRQLQJ�ZHEVLWH��+RZHYHU��ZLWK�PRUH�WLPH�LQ�WKH�VHPHVWHU��,� 

PLJKW�KDYH�FRPPLWWHG�WR�OHDUQLQJ�VRPH�ZHEVLWH�EDVLFV�WR�FUHDWH�D�IXQFWLRQLQJ�WRRO�ZLWK�D� 

VDPSOH�RI�FRQWHQW��,Q�P\�SUHOLPLQDU\�UHVHDUFK��,�IRXQG�WKDW�GLVSOD\LQJ�HPEHGGHG�VRFLDO�PHGLD� 

IHHGV�IRU�VRPH�SODWIRUPV�UHTXLUHV�WKH�IHHG�RZQHU�WR�SURYLGH�D�³NH\�´�ZKLFK�ZDV�DQRWKHU�UHDVRQ�,� 

GHFLGHG�WR�SXUVXH�D�SURWRW\SH��:LWK�D�PRUH�H[SDQVLYH�WLPHOLQH��,�PLJKW�KDYH�EHHQ�DEOH�WR� 

FRQQHFW�ZLWK�D�PXOWLWXGH�RI�LQIOXHQFHUV�WR�DVN�WKHLU�SHUPLVVLRQ�WR�GLVSOD\�WKHLU�IHHGV��7KLV� 

REVWDFOH�LV�VRPHWKLQJ�WKDW�FRXOG�SRWHQWLDOO\�EH�RYHUFRPH�LI�LQIOXHQFHUV�ZHUH�WR�VXEPLW�WKHLU�RZQ� 

LQIRUPDWLRQ�DQG�FRQVHQW�� 
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%URDGO\�VSHDNLQJ��ZRUNLQJ�RQ�WKLV�SURMHFW�UHLQIRUFHG�WKH�FRQFHSW�WKDW�JRRG�VROXWLRQV�GR� 

QRW�DOZD\V�QHHG�WR�EH�QHZO\�LQYHQWHG�RQHV��,QVWHDG�RI�FUHDWLQJ�D�QHZ�QHWZRUNLQJ�SODWIRUP�WR� 

DGGUHVV�WKH�SRRU�YLVLELOLW\�RI�IHPDOH�UROH�PRGHOV�LQ�67(0��P\�UHVHDUFK�RQ�PHGLD�XVDJH�E\� 

GHPRJUDSKLF�SURYHG�WKDW�H[LVWLQJ�SODWIRUPV�DOUHDG\�KDG�UREXVW�DQG�DFWLYH�PHPEHUVKLS��VR�WKH� 

HQHUJ\�ZRXOG�EH�EHWWHU�VSHQW�FRQQHFWLQJ�WKH�DXGLHQFH�WR�UROH�PRGHOV�RQ�D�SODWIRUP�WKH\�DUH� 

DOUHDG\�IDPLOLDU�ZLWK��UDWKHU�WKDQ�HQFRXUDJLQJ�WKH�DXGLHQFH�WR�VLJQ�XS�IRU�D�QHZ�QHWZRUN�� 

&RQFOXVLRQ�� 
7KH�WHFKQRORJ\�XVDJH�KDELWV�RI�WHHQDJHUV�PDNHV�WKH�FKRLFH�RI�D�PRELOH�ZHEVLWH��DQG� 

EHWWHU�\HW��RQH�WKDW�OHYHUDJHV�WKH�LQWHJUDWLRQ�RI�KHDYLO\�XWLOL]HG�VRFLDO�PHGLD�SODWIRUPV��DQ�LGHDO� 

PRGDOLW\�WR�LQWURGXFH�KLJK�VFKRRO�JLUOV�WR�IHPDOH�UROH�PRGHOV�LQ�67(0� *X]PDQ��������/HQKDUW� 

HW�DO������� ��,QWHJUDWLQJ�8QLYHUVDO�3ULQFLSOHV�RI�'HVLJQ�LQWR�WKH�VWUXFWXUDO��IXQFWLRQDO��DQG�YLVXDO� 

GHVLJQ�RI�WKH�PRELOH�ZHE�SDJH�SURPRWHV�XVHU�VDWLVIDFWLRQ�DQG�HORQJDWHG�XVH��UHVXOWLQJ�LQ�UHSHDW� 

XVH�DQG�WKXV�LQFUHDVHG�FRQQHFWLRQV�WR�UROH�PRGHOV��$GGLWLRQDOO\��LQFRUSRUDWLQJ�RSSRUWXQLWLHV�IRU� 

XVHUV�WR�LQWHJUDWH�WKHLU�RZQ�SUHIHUHQFHV�DQG�LGHQWLWLHV�LQWR�WKHLU�H[SHULHQFH�E\�OHYHUDJLQJ�8VHU� 

([SHULHQFH�'HVLJQ�SULQFLSOHV�VXFK�DV�FXVWRPL]DWLRQ�LPSUHVVHV�WKH�PHVVDJH�WKDW�SHRSOH�RI�DOO� 

LGHQWLWLHV�DQG�H[SHULHQFHV�FDQ�EH�VXFFHVVIXO�LQ�67(0�FDUHHUV��:KLOH�WKHUH�LV�PXFK�ZRUN�WR�EH� 

GRQH�WR�LPSURYH�GLYHUVH�UHSUHVHQWDWLRQ�LQ�67(0�HGXFDWLRQ�DQG�67(0�SURIHVVLRQV��VROXWLRQV�RI� 

DQ\�W\SH�VKRXOG�WDNH�LQWR�FRQVLGHUDWLRQ�WKH�QHHGV�DQG�EHKDYLRUV�RI�WKHLU�WDUJHW�DXGLHQFHV�� 

0RELOH�WHFKQRORJ\�PD\�RIIHU�ORJLFDO�SODWIRUPV�IRU�HQJDJHPHQW��EXW�WKRXJKWIXO�GHVLJQ�EDVHG�RQ� 

UHVHDUFK�DQG�XVHU�IHHGEDFN�ZLOO�XOWLPDWHO\�GHWHUPLQH�WKH�LQLWLDWLYH¶V�VXFFHVV�� 

� � 
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5HIHUHQFHV� 

$OODEDUWRQ��5�� ������-XQH��� ��([SODLQLQJ�8;�GHVLJQ�WR�\RXU�WHDP��� �8;�0DJD]LQH�� 

KWWSV���X[PDJ�FRP�DUWLFOHV�H[SODLQLQJ�X[�GHVLJQ�WR�\RXU�WHDP� 

$PHULFDQ�$VVRFLDWLRQ�RI�8QLYHUVLW\�:RPHQ� $$8: ��������7KH�67(0�JDS��:RPHQ�DQG�JLUOV�LQ� 

VFLHQFH��WHFKQRORJ\��HQJLQHHULQJ��DQG�PDWKHPDWLFV��� �$$8:�5HVHDUFK�DQG�'DWD�� 

KWWSV���ZZZ�DDXZ�RUJ�UHVRXUFHV�UHVHDUFK�WKH�VWHP�JDS��� 

$PHULFDQ�3K\VLFDO�6RFLHW\�� ���� ��%DFKHORU¶V�GHJUHHV�HDUQHG�E\�ZRPHQ��E\�PDMRU���$36� 

3K\VLFV��(GXFDWLRQ�DQG�'LYHUVLW\��� 

KWWSV���ZZZ�DSV�RUJ�SURJUDPV�HGXFDWLRQ�VWDWLVWLFV�ZRPHQPDMRUV�FIP� 

$QGHUVRQ��0�� �-LDQJ��-�� ������0D\��� ��7HHQV��6RFLDO�0HGLD� �7HFKQRORJ\��������3HZ� 

5HVHDUFK�&HQWHU��,QWHUQHW�DQG�7HFKQRORJ\��� 

KWWSV���ZZZ�SHZUHVHDUFK�RUJ�LQWHUQHW������������WHHQV�VRFLDO�PHGLD�WHFKQRORJ\������� 

$VVRFLDWHG�3UHVV�125&�&HQWHU�IRU�3XEOLF�$IIDLUV�5HVHDUFK� ���� ��,VVXH�EULHI��,QVWDJUDP�DQG� 

6QDSFKDW�DUH�PRVW�SRSXODU�VRFLDO�QHWZRUNV�IRU�WHHQV��%ODFN�WHHQV�DUH�PRVW�DFWLYH�RQ� 

VRFLDO�PHGLD��PHVVDJLQJ�DSSV��� �$3�125&�� 

KWWS���DSQRUF�RUJ�SURMHFWV�3DJHV�+70/���5HSRUWV�LQVWDJUDP�DQG�VQDSFKDW�DUH�PRVW�S 

RSXODU�VRFLDO�QHWZRUNV�IRU�WHHQV�DVS[� 

%DUUDWW��%�� ������1RYHPEHU��� ��7KH�QHHG�IRU�PRUH�ZRPHQ�LQ�67(0�UROHV�JRHV�EH\RQG�VLPSOH� 

GLYHUVLW\��� �)RUEHV�� 

KWWSV���ZZZ�IRUEHV�FRP�VLWHV�ELDQFDEDUUDWW������������WKH�QHHG�IRU�PRUH�ZRPHQ�LQ�VWH 

P�UROHV�JRHV�EH\RQG�VLPSOH�GLYHUVLW\���D�FF��E��FE� 

https://uxmag.com/articles/explaining-ux-design-to-your-team
https://www.aauw.org/resources/research/the-stem-gap/
https://www.aauw.org/resources/research/the-stem-gap/
https://www.aps.org/programs/education/statistics/womenmajors.cfm
https://www.aps.org/programs/education/statistics/womenmajors.cfm
https://www.pewresearch.org/internet/2018/05/31/teens-social-media-technology-2018/
https://www.pewresearch.org/internet/2018/05/31/teens-social-media-technology-2018/
http://apnorc.org/projects/Pages/HTML%20Reports/instagram-and-snapchat-are-most-popular-social-networks-for-teens.aspx
http://apnorc.org/projects/Pages/HTML%20Reports/instagram-and-snapchat-are-most-popular-social-networks-for-teens.aspx
http://apnorc.org/projects/Pages/HTML%20Reports/instagram-and-snapchat-are-most-popular-social-networks-for-teens.aspx
https://www.forbes.com/sites/biancabarratt/2018/11/17/the-need-for-more-women-in-stem-roles-goes-beyond-simple-diversity/%234a7cc42b45cb
https://www.forbes.com/sites/biancabarratt/2018/11/17/the-need-for-more-women-in-stem-roles-goes-beyond-simple-diversity/%234a7cc42b45cb
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%HHGH��'���-XOLD��7���/DQJGRQ��'���0F.LWWULFN��*���.KDQ��%��� �'RPV��0�� ������$XJXVW ��:RPHQ� 

LQ�67(0��$�JHQGHU�JDS�WR�LQQRYDWLRQ���8�6��'HSDUWPHQW�RI�&RPPHUFH��(FRQRPLFV�DQG� 

6WDWLVWLFV�$GPLQLVWUDWLRQ� � ���KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�('�������SGI� 

%RUFKHUV��1�� ���� ��6RFLDO�PHGLD�LQIOXHQFHUV�LQ�VWUDWHJLF�FRPPXQLFDWLRQ���,QWHUQDWLRQDO�-RXUQDO� 

RI�6WUDWHJLF�&RPPXQLFDWLRQ �� ������������� 

KWWSV���GRL�RUJ����������������;��������������� 

%RVVDUW��-�� �%KDUWL��1�� ������'HFHPEHU ��:RPHQ�LQ�HQJLQHHULQJ��LQVLJKW�LQWR�ZK\�VRPH� 

HQJLQHHULQJ�GHSDUWPHQWV�KDYH�PRUH�VXFFHVV�LQ�UHFUXLWLQJ�DQG�JUDGXDWLQJ�ZRPHQ�� 

$PHULFDQ�-RXUQDO�RI�(QJLQHHULQJ�(GXFDWLRQ � ���� 

KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�(-��������SGI�� 

&DR��-�� ���� ��+RZ�+LFN¶V�/DZ�$SSOLHG�WR�8;�'HVLJQ��� �8;3LQ�� 

KWWSV���ZZZ�X[SLQ�FRP�VWXGLR�EORJ�DSSO\LQJ�KLFNV�ODZ�WR�ZHE�GHVLJQ�IUHH�H[DPSOH�ZLUHIU 

DPHV�� 

&HQWHU�IRU�WKH�$GYDQFHPHQW�RI�,QIRUPDO�6FLHQFH�(GXFDWLRQ� ���� ��7KH�UROH�RI�LGHQWLW\�LQ�67(0� 

OHDUQLQJ�DQG�VFLHQFH�FRPPXQLFDWLRQ��5HIOHFWLRQV�RQ�LQWHUYLHZV�IURP�WKH�ILHOG�� 

KWWSV���ZZZ�LQIRUPDOVFLHQFH�RUJ�VLWHV�GHIDXOW�ILOHV�&$,6(���,GHQWLW\���2YHUYLHZ�SGI� 

&RDWHV��.��� �(OOLVRQ��$�� ���� ��� ��5HWULHYHG�IURP�,QWURGXFWLRQ�WR�LQIRUPDWLRQ�GHVLJQ� 

KWWSV���HERRNFHQWUDO�SURTXHVW�FRP� 

&XQKD��/�� ���� ��+RZ�WR�FUDIW�D�NLFNDVV�ILOWHULQJ�8;��� �8;�&ROOHFWLYH�� 

KWWSV���X[GHVLJQ�FF�FUDIWLQJ�D�NLFNDVV�ILOWHULQJ�X[�EHHD����G��E� 

'DVJXSWD��1�� �6WRXW��-�� ���� ��*LUOV�DQG�ZRPHQ�LQ�VFLHQFH��WHFKQRORJ\��HQJLQHHULQJ��DQG� 

PDWKHPDWLFV��67(0LQJ�WKH�WLGH�DQG�EURDGHQLQJ�SDUWLFLSDWLRQ�LQ�67(0�FDUHHUV���3ROLF\� 

,QVLJKWV�IURP�WKH�%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV���� � ��������� 

KWWSV���MRXUQDOV�VDJHSXE�FRP�GRL�SGI����������������������������� 

https://files.eric.ed.gov/fulltext/ED523766.pdf
https://files.eric.ed.gov/fulltext/ED523766.pdf
https://doi.org/10.1080/1553118X.2019.1634075
https://doi.org/10.1080/1553118X.2019.1634075
https://files.eric.ed.gov/fulltext/EJ1162927.pdf
https://files.eric.ed.gov/fulltext/EJ1162927.pdf
https://www.uxpin.com/studio/blog/applying-hicks-law-to-web-design-free-example-wireframes/
https://www.uxpin.com/studio/blog/applying-hicks-law-to-web-design-free-example-wireframes/
https://www.uxpin.com/studio/blog/applying-hicks-law-to-web-design-free-example-wireframes/
https://www.informalscience.org/sites/default/files/CAISE%20Identity%20Overview.pdf
https://www.informalscience.org/sites/default/files/CAISE%20Identity%20Overview.pdf
https://uxdesign.cc/crafting-a-kickass-filtering-ux-beea1798d64b
https://journals.sagepub.com/doi/pdf/10.1177/2372732214549471
https://journals.sagepub.com/doi/pdf/10.1177/2372732214549471
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'UXU\��%���6L\��-��� �&KHU\DQ��6�� ���� ��:KHQ�'R�)HPDOH�5ROH�0RGHOV�%HQHILW�:RPHQ"�7KH� 

,PSRUWDQFH�RI�'LIIHUHQWLDWLQJ�5HFUXLWPHQW�)URP�5HWHQWLRQ�LQ�67(0���3V\FKRORJLFDO� 

,QTXLU\ �� �������±�����KWWSV���GRL�RUJ����������������;������������� 

)LUGDXV��7�� ���� ��5HVSRQVLYH�ZHE�GHVLJQ�E\�H[DPSOH�EHJLQQHU¶V�JXLGH��3DFNW�3XEOLVKLQJ� 

/LPLWHG�� 

)LWELW�&RPPXQLW\� ���� ��)HDWXUH�VXJJHVWLRQV��([WHQG�WKH����GD\�SHULRG�WUDFNHU�>XVHU�SRVWV�LQ� 

RQOLQH�IRUXP@��� �)LWELW�&RPPXQLW\�� 

KWWSV���FRPPXQLW\�ILWELW�FRP�W��)HDWXUH�6XJJHVWLRQV�([WHQG�WKH����GD\�SHULRG�WUDFNHU�LGL 

�S���������� 

*HUROLPRV��0�� ���� ��7DJJLQJ�IRU�OLEUDULHV��$�UHYLHZ�RI�WKH�HIIHFWLYHQHVV�RI�WDJJLQJ�V\VWHPV�IRU� 

OLEUDU\�FDWDORJV��� �-RXUQDO�RI�/LEUDU\�0HWDGDWD� �� ����������� 

*RRJOH�� ������1RYHPEHU ��+\SHU�FRQQHFWHG�WZHHQV�DQG�WZHQW\�VRPHWKLQJV�>LQIRJUDSKLF@�� 

7KLQN�ZLWK�*RRJOH��� 

KWWSV���ZZZ�WKLQNZLWKJRRJOH�FRP�FRQVXPHU�LQVLJKWV�WKH�PHGLD�KDELWV�RI�WHHQV�DQG�\RXQ 

J�DGXOWV�� 

*X]PDQ��$�� ������$SULO�� ���ZD\V�VRFLDO�PHGLD�LV�FKDQJLQJ�WKH�ZRUOG��� �:RUOG�(FRQRPLF�)RUXP�� 

KWWSV���ZZZ�ZHIRUXP�RUJ�DJHQGD�����������ZD\V�VRFLDO�PHGLD�LV�FKDQJLQJ�WKH�ZRUOG�� 

+RQJ��/��� �3DJH��6��(�� ���� ��*URXSV�RI�GLYHUVH�SUREOHP�VROYHUV�FDQ�RXWSHUIRUP�JURXSV�RI� 

KLJK�DELOLW\�SUREOHP�VROYHUV���3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�RI�WKH� 

8QLWHG�6WDWHV�RI�$PHULFD ��� ����������±������� 

KWWSV���GRL�RUJ���������SQDV������������� 

,PDILGRQ��$�0�� ������2FWREHU��� ��0RUH�ZRPHQ�PXVW�EH�HQFRXUDJHG�LQWR�67(0�VXEMHFWV��1RW� 

IRU�GLYHUVLW\�TXRWDV�EXW�IRU�WKH�IXWXUH�RI�LQQRYDWLRQ�� ��+XII3RVW�� 

https://community.fitbit.com/t5/Feature-Suggestions/Extend-the-10-day-period-tracker/idi-p/2722339
https://community.fitbit.com/t5/Feature-Suggestions/Extend-the-10-day-period-tracker/idi-p/2722339
https://community.fitbit.com/t5/Feature-Suggestions/Extend-the-10-day-period-tracker/idi-p/2722339
https://www.thinkwithgoogle.com/consumer-insights/the-media-habits-of-teens-and-young-adults/
https://www.thinkwithgoogle.com/consumer-insights/the-media-habits-of-teens-and-young-adults/
https://www.thinkwithgoogle.com/consumer-insights/the-media-habits-of-teens-and-young-adults/
https://www.weforum.org/agenda/2016/04/6-ways-social-media-is-changing-the-world/
https://www.weforum.org/agenda/2016/04/6-ways-social-media-is-changing-the-world/
https://doi.org/10.1073/pnas.0403723101
https://doi.org/10.1073/pnas.0403723101
https://www.huffingtonpost.co.uk/entry/stem-subjects-diversity_uk_5bcceaf7e4b055bc9481ee4a
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KWWSV���ZZZ�KXIILQJWRQSRVW�FR�XN�HQWU\�VWHP�VXEMHFWV�GLYHUVLW\BXNB�EFFHDI�H�E���EF�� 

��HH�D� 

.QRZOHV��&�� ���� ����8;�UHVHDUFK�PHWKRGV�WR�VWDUW�XVLQJ�LQ�ZHE�GHVLJQ���*URZWK�'ULYHQ� 

'HVLJQ�� 

KWWSV���ZZZ�JURZWKGULYHQGHVLJQ�FRP�EORJ�X[�UHVHDUFK�IRU�ZHE�GHVLJQ���PHWKRGV� 

/DMD��3�� ������$SULO��� ����ZHE�GHVLJQ�SULQFLSOHV�WKDW�VWLOO�ZRUN�LQ��������&;/�,QVWLWXWH�� 

KWWSV���F[O�FRP�EORJ�XQLYHUVDO�ZHE�GHVLJQ�SULQFLSOHV�� � 

/HQKDUW��$���6PLWK��$�� �$QGHUVRQ��$�� ������2FWREHU�� ��7HHQV��WHFKQRORJ\��DQG�URPDQWLF� 

UHODWLRQVKLSV��IURP�IOLUWLQJ�WR�EUHDNLQJ�XS��VRFLDO�PHGLD�DQG�PRELOH�SKRQHV�DUH�ZRYHQ� 

LQWR�WHHQV¶�URPDQWLF�OLYHV���3HZ�5HVHDUFK�&HQWHU�� 

KWWSV���ZZZ�SHZUHVHDUFK�RUJ�ZS�FRQWHQW�XSORDGV�VLWHV�����������SLB����������BWHHQV�W 

HFKQRORJ\�URPDQFHBILQDO�SGI��� 

/LGZHOO��:���+ROGHQ��.��� �%XWOHU��-�� ���� ��8QLYHUVDO�3ULQFLSOHV�RI�'HVLJQ�� ��%HYHUO\��0$�� 

5RFNSRUW�3XEOLVKHUV��,QF�� � 

0DLOFKLPS� ���� ��*HWWLQJ�VWDUWHG�ZLWK�WDJV��� �0DLOFKLPS�� 

KWWSV���PDLOFKLPS�FRP�KHOS�JHWWLQJ�VWDUWHG�WDJV�� 

0HUULDP�:HEVWHU�� Q�G� ��6RFLDO�PHGLD��,Q�0HUULDP�:HEVWHU�FRP�GLFWLRQDU\��5HWULHYHG�-XQH����� 

������IURP� ��KWWSV���ZZZ�PHUULDP�ZHEVWHU�FRP�GLFWLRQDU\�VRFLDO���PHGLD� 

0RRG\��-�� ������)HEUXDU\��� ��$�JXLGH�WR�WKH�FKDQJLQJ�QXPEHU�RI�8�6��XQLYHUVLWLHV���8�6��1HZV� 

�:RUOG�5HSRUW�� 

KWWSV���ZZZ�XVQHZV�FRP�HGXFDWLRQ�EHVW�FROOHJHV�DUWLFOHV������������KRZ�PDQ\�XQLYHUVL 

WLHV�DUH�LQ�WKH�XV�DQG�ZK\�WKDW�QXPEHU�LV�FKDQJLQJ� 

1DWLRQDO�$OOLDQFH�IRU�3DUWQHUVKLSV�LQ�(TXLW\� ���� ��5ROH�PRGHOV�DQG�PHQWRUV���1$3(� 

5HVRXUFHV� � ���KWWSV���QDSHTXLW\�RUJ�UHVRXUFHV�UROH�PRGHOV�� 

https://www.huffingtonpost.co.uk/entry/stem-subjects-diversity_uk_5bcceaf7e4b055bc9481ee4a
https://www.huffingtonpost.co.uk/entry/stem-subjects-diversity_uk_5bcceaf7e4b055bc9481ee4a
https://www.growthdrivendesign.com/blog/ux-research-for-web-design-8-methods
https://cxl.com/blog/universal-web-design-principles/
https://www.pewresearch.org/wp-content/uploads/sites/9/2015/10/pi_2015-10-01_teens-technology-romance_final.pdf%233
https://www.pewresearch.org/wp-content/uploads/sites/9/2015/10/pi_2015-10-01_teens-technology-romance_final.pdf%233
https://www.pewresearch.org/wp-content/uploads/sites/9/2015/10/pi_2015-10-01_teens-technology-romance_final.pdf%233
https://mailchimp.com/help/getting-started-tags/
https://www.merriam-webster.com/dictionary/social%20media
https://www.merriam-webster.com/dictionary/social%20media
https://www.usnews.com/education/best-colleges/articles/2019-02-15/how-many-universities-are-in-the-us-and-why-that-number-is-changing
https://www.usnews.com/education/best-colleges/articles/2019-02-15/how-many-universities-are-in-the-us-and-why-that-number-is-changing
https://napequity.org/resources/role-models/
https://napequity.org/resources/role-models/
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1RRQDQ��5�� ������1RYHPEHU��� ��:RPHQ�LQ�67(0�������XSGDWH���8�6��'HSDUWPHQW�RI� 

&RPPHUFH��(FRQRPLFV�DQG�6WDWLVWLFV�$GPLQLVWUDWLRQ��� 

KWWSV���ZZZ�FRPPHUFH�JRY�VLWHV�GHIDXOW�ILOHV�PLJUDWHG�UHSRUWV�ZRPHQ�LQ�VWHP������XSG 

DWH�SGI�� 

2ODSLF�� ���� ��7KH�SV\FKRORJ\�RI�IROORZLQJ�� 

KWWS���ZZZ�RODSLF�FRP�UHVRXUFHV�FRQVXPHU�UHVHDUFK�SV\FKRORJ\�IROORZLQJ�ZKLWHSDSHU�V 

�FS��� 

3L[OHH� Q�G� ��6RFLDO�PHGLD�LQIOXHQFHU�GHILQLWLRQ�� 

KWWSV���ZZZ�SL[OHH�FRP�GHILQLWLRQV�GHILQLWLRQ�VRFLDO�PHGLD�LQIOXHQFHU� 

5REHOHQ� ���� ��67(0�JHQGHU�JDS�SURQRXQFHG�LQ�8�6��� �(GXFDWLRQ�:HHN �� ��������� 

KWWSV���ZZZ�HGZHHN�RUJ�HZ�DUWLFOHV��������������VWHP�K���KWPO� 

6KDUS��+���3UHHFH��-��� �5RJHUV��<�� ���� ��,QWHUDFWLRQ�GHVLJQ��%H\RQG�KXPDQ�FRPSXWHU� 

LQWHUDFWLRQ� �WK�HGLWLRQ ��:LOH\�� 

6LPSNLQV��6�'���'DYLV�.HDQ��3��� �(FFOHV��-�� ���� ��0DWK�DQG�VFLHQFH�PRWLYDWLRQ��$�ORQJLWXGLQDO� 

H[DPLQDWLRQ�RI�WKH�OLQNV�EHWZHHQ�FKRLFHV�DQG�EHOLHIV���'HYHORSPHQWDO�3V\FKRORJ\ �� � 

������� 

6WDWLVWD� ������-XQH��� ��0RELOH�VKDUH�RI�RUJDQLF�VHDUFK�HQJLQH�YLVLWV�LQ�WKH�8QLWHG�6WDWHV�IURP� 

�UG�TXDUWHU������WR��VW�TXDUWHU�������� �6WDWLVWD�� 

KWWSV���ZZZ�VWDWLVWD�FRP�VWDWLVWLFV��������PRELOH�VKDUH�RI�XV�RUJDQLF�VHDUFK�HQJLQH�YLVL 

WV�� 

8�6��:HE�'HVLJQ�6\VWHP� (6:'6 �� ���� ��'HVLJQ�WRNHQ��8VLQJ�FRORU�� 

KWWSV���GHVLJQV\VWHP�GLJLWDO�JRY�GHVLJQ�WRNHQV�FRORU�RYHUYLHZ��FRORU�DQG�DFFHVVLELOLW\� 

:DONHU��/�� ���� ��+RZ�WR�XVH�,QVWDJUDP�RQ�D�3&�RU�0DF��� �/LIHZLUH�� 

KWWSV���ZZZ�OLIHZLUH�FRP�KRZ�WR�XVH�LQVWDJUDP�RQ�D�FRPSXWHU�SF�RU�PDF��������� 

https://www.commerce.gov/sites/default/files/migrated/reports/women-in-stem-2017-update.pdf
https://www.commerce.gov/sites/default/files/migrated/reports/women-in-stem-2017-update.pdf
https://www.commerce.gov/sites/default/files/migrated/reports/women-in-stem-2017-update.pdf
http://www.olapic.com/resources/consumer-research-psychology-following-whitepaper-s1cp/
http://www.olapic.com/resources/consumer-research-psychology-following-whitepaper-s1cp/
https://www.pixlee.com/definitions/definition-social-media-influencer
https://www.pixlee.com/definitions/definition-social-media-influencer
https://www.edweek.org/ew/articles/2012/07/18/36stem.h31.html
https://www.edweek.org/ew/articles/2012/07/18/36stem.h31.html
https://www.statista.com/statistics/297137/mobile-share-of-us-organic-search-engine-visits/
https://www.statista.com/statistics/297137/mobile-share-of-us-organic-search-engine-visits/
https://www.statista.com/statistics/297137/mobile-share-of-us-organic-search-engine-visits/
https://designsystem.digital.gov/design-tokens/color/overview/%23color-and-accessibility
https://www.lifewire.com/how-to-use-instagram-on-a-computer-pc-or-mac-2654648
https://www.lifewire.com/how-to-use-instagram-on-a-computer-pc-or-mac-2654648
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:HE�'HVLJQ�0XVHXP�� ���� ��:HE�GHVLJQ�KLVWRU\�WLPHOLQH�������WR�SUHVHQW���:HE�'HVLJQ� 

0XVHXP� ���KWWSV���ZZZ�ZHEGHVLJQPXVHXP�RUJ�ZHE�GHVLJQ�KLVWRU\�WLPHOLQH����������� 

:HUQHU��6�� �7DQNDUG��-�� ���� ���&RPPXQLFDWLRQ�WKHRULHV��2ULJLQV��PHWKRGV��DQG�XVHV�LQ�WKH� 

PDVV�PHGLD���%RVWRQ��0$��$GGLVRQ�:HVOH\�/RQJPDQ�� 

:HVW�(OP�� ���� ��:HVW�(OP�KRPH�GHFRU�FXVWRPHU�VKRSSLQJ�LQWHUIDFH�� 

KWWSV���ZZZ�ZHVWHOP�FRP�VKRS�OLJKWLQJ�PLG�FHQWXU\�OLJKWLQJ�FROOHFWLRQ�"FPBW\SH JQDY� 

:LOOLDPV��-�� ������0DUFK��� ��7KH���ELDVHV�SXVKLQJ�ZRPHQ�RXW�RI�67(0���+DUYDUG�%XVLQHVV� 

5HYLHZ�� ��KWWSV���KEU�RUJ���������WKH���ELDVHV�SXVKLQJ�ZRPHQ�RXW�RI�VWHP� 

:RUOG�(FRQRPLF�)RUXP� ���� ��,Q�GHSWK��,V�WKHUH�D�IRUPXOD�IRU�LQQRYDWLRQ"��7KH�*OREDO� 

&RPSHWLWLYHQHVV�5HSRUW�������� 

KWWSV���UHSRUWV�ZHIRUXP�RUJ�JOREDO�FRPSHWLWLYHQHVV�UHSRUW������LQ�GHSWK�LV�WKHUH�D�IRUPX 

OD�IRU�LQQRYDWLRQ�� 

https://www.webdesignmuseum.org/web-design-history/timeline-2009-2017
https://www.westelm.com/shop/lighting/mid-century-lighting-collection/?cm_type=gnav
https://hbr.org/2015/03/the-5-biases-pushing-women-out-of-stem
https://hbr.org/2015/03/the-5-biases-pushing-women-out-of-stem
https://reports.weforum.org/global-competitiveness-report-2018/in-depth-is-there-a-formula-for-innovation/
https://reports.weforum.org/global-competitiveness-report-2018/in-depth-is-there-a-formula-for-innovation/
https://reports.weforum.org/global-competitiveness-report-2018/in-depth-is-there-a-formula-for-innovation/
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