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6WDQGDUG�3HULRGLFDO�'LUHFWRU\��8OULFK¶V�3HULRGLFDOV�'LUHFWRU\

�&RS\ULJKW
�7KH�,QWHUQDWLRQDO�-RXUQDO�RI�&\EHU�%HKDYLRU��3V\FKRORJ\�DQG�/HDUQLQJ��,-&%3/���,661������������H,661������
�������&RS\ULJKW��������,*,�*OREDO��$OO�ULJKWV��LQFOXGLQJ�WUDQVODWLRQ�LQWR�RWKHU�ODQJXDJHV�UHVHUYHG�E\�WKH�SXEOLVKHU��1R�
SDUW�RI�WKLV�MRXUQDO�PD\�EH�UHSURGXFHG�RU�XVHG�LQ�DQ\�IRUP�RU�E\�DQ\�PHDQV�ZLWKRXW�ZULWWHQ�SHUPLVVLRQ�IURP�WKH�SXEOLVKHU��
H[FHSW�IRU�QRQFRPPHUFLDO��HGXFDWLRQDO�XVH�LQFOXGLQJ�FODVVURRP�WHDFKLQJ�SXUSRVHV��3URGXFW�RU�FRPSDQ\�QDPHV�XVHG�LQ�
WKLV�MRXUQDO�DUH�IRU�LGHQWL¿�FDWLRQ�SXUSRVHV�RQO\��,QFOXVLRQ�RI�WKH�QDPHV�RI�WKH�SURGXFWV�RU�FRPSDQLHV�GRHV�QRW�LQGLFDWH�D�
FODLP�RI�RZQHUVKLS�E\�,*,�*OREDO�RI�WKH�WUDGHPDUN�RU�UHJLVWHUHG�WUDGHPDUN��7KH�YLHZV�H[SUHVVHG�LQ�WKLV�MRXUQDO�DUH�WKRVH�
RI�WKH�DXWKRUV�EXW�QRW�QHFHVVDULO\�RI�,*,�*OREDO�

ȱ�ђѠђюџѐѕȱ�џѡіѐљђѠ
��� 7KH�,PSDFW�RI�(WKQLFDOO\�0DWFKHG�$QLPDWHG�$JHQWV��$YDWDUV��LQ�WKH�&RJQLWLYH�5HVWUXFWXULQJ�RI�,UUDWLRQDO�

&DUHHU�%HOLHIV�+HOG�E\�<RXQJ�:RPHQ��'LYHUVH�)LQGLQJV�IURP�)RXU�5DQGRPL]HG�&OLQLFDO�7ULDOV
�5RE\Q�/��+DFNHU��$UL]RQD�6WDWH�8QLYHUVLW\��7HPSH��$=��86$
�$PDQGD�2��+DUG\��$UL]RQD�6WDWH�8QLYHUVLW\��7HPSH��$=��86$
�-DFTXHOLQH�:HEVWHU��$UL]RQD�6WDWH�8QLYHUVLW\��7HPSH��$=��86$
�;XH��<LGDQ��=KDQJ��$UL]RQD�6WDWH�8QLYHUVLW\��7HPSH��$=��86$
�-RKQ�-��+RUDQ��$UL]RQD�6WDWH�8QLYHUVLW\��7HPSH��$=��86$
�5REHUW�.��$WNLQVRQ��$UL]RQD�6WDWH�8QLYHUVLW\��7HPSH��$=��86$
�-XGLWK�+RPHU��$UL]RQD�6WDWH�8QLYHUVLW\��7HPSH��$=��86$

���� 6XVFHSWLELOLW\�WR�(PDLO�)UDXG��$�5HYLHZ�RI�3V\FKRORJLFDO�3HUVSHFWLYHV��'DWD�&ROOHFWLRQ�0HWKRGV��DQG�(WKLFDO�
&RQVLGHUDWLRQV
�+HOHQ�6��-RQHV��'HSDUWPHQW�RI�3V\FKRORJ\��/DQFDVWHU�8QLYHUVLW\��/DQFDVWHU��8.
�-RKQ�1��7RZVH��'HSDUWPHQW�RI�3V\FKRORJ\��/DQFDVWHU�8QLYHUVLW\��/DQFDVWHU��8.
�1LFKRODV�5DFH��6FKRRO�RI�&RPSXWLQJ�DQG�&RPPXQLFDWLRQV��/DQFDVWHU�8QLYHUVLW\��/DQFDVWHU��8.

���� $VVHUWLYHQHVV�DQG�$Q[LHW\�(IIHFWV�LQ�7UDGLWLRQDO�DQG�2QOLQH�,QWHUDFWLRQV
�$P\�(��%DNHU��'HSDUWPHQW�RI�3V\FKRORJ\��1RUWKXPEULD�8QLYHUVLW\��1HZFDVWOH�XSRQ�7\QH��8.
�'HERUD�-HVNH��'HSDUWPHQW�RI�3V\FKRORJ\��1RUWKXPEULD�8QLYHUVLW\��1HZFDVWOH�XSRQ�7\QH��8.

���� %HQH¿�W�DQG�&RVW�$QDO\VLV�RI�0DVVLYH�2SHQ�2QOLQH�&RXUVHV��3HGDJRJLFDO�,PSOLFDWLRQV�RQ�+LJKHU�(GXFDWLRQ
�%HOOH�6HOHQH�;LD��'HSDUWPHQW�RI�,QIRUPDWLRQ�DQG�&RPSXWHU�6FLHQFH��$DOWR�8QLYHUVLW\��$DOWR��)LQODQG

���� $�3LORW�6WXG\�RI�&RPSDULQJ�6RFLDO�1HWZRUN�%HKDYLRUV�EHWZHHQ�2QOLHV�DQG�2WKHUV
�'RQJ�1LH��,QVWLWXWH�RI�3V\FKRORJ\��&KLQHVH�$FDGHP\�RI�6FLHQFHV��%HLMLQJ��&KLQD
�=KHQJ�<DQ��6WDWH�8QLYHUVLW\�RI�1HZ�<RUN�DW�$OEDQ\��$OEDQ\��1<��86$
�1DQ�=KDR��,QVWLWXWH�RI�3V\FKRORJ\��&KLQHVH�$FDGHP\�RI�6FLHQFHV��%HLMLQJ��&KLQD
�7LQJVKDR�=KX��,QVWLWXWH�RI�3V\FKRORJ\��&KLQHVH�$FDGHP\�RI�6FLHQFHV��%HLMLQJ��&KLQD

7DEOH�RI�&RQWHQWV
�-XO\�6HSWHPEHU�������9RO�����1R���

�,QWHUQDWLRQDO�-RXUQDO�RI�
&\EHU�%HKDYLRU��3V\FKRORJ\�

DQG�/HDUQLQJ�



,QWHUQDWLRQDO�-RXUQDO�RI�&\EHU�%HKDYLRU��3V\FKRORJ\�DQG�/HDUQLQJ���������������-XO\�6HSWHPEHU����������
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.H\ZRUGV�� &\EHUSV\FKRORJ\��'HFLVLRQ�0DNLQJ��)UDXG�9LFWLPLVDWLRQ��2QOLQH��3KLVKLQJ

$%675$&7
7KH�DXWKRUV�UHYLHZ�WKH�H[LVWLQJ�OLWHUDWXUH�RQ�WKH�SV\FKRORJ\�RI�HPDLO�IUDXG��DQG�DWWHPSW�WR�LQWHJUDWH�WKH�VPDOO�
EXW�EXUJHRQLQJ�VHW�RI�UHVHDUFK�¿QGLQJV��7KH\�VKRZ�WKDW�UHVHDUFK�KDV�DGRSWHG�D�YDULHW\�RI�PHWKRGRORJLHV�DQG�
WDNHQ�D�QXPEHU�RI�FRQFHSWXDO�SRVLWLRQV�LQ�WKH�DWWHPSW�WR�WKURZ�OLJKW�RQ�GHFLVLRQV�DERXW�HPDLOV�WKDW�PD\�EH�
LQ�EHVW�FDVH�VFHQDULRV��VXE�RSWLPDO��RU�LQ�WKH�ZRUVW�FDVH�VFHQDULRV��FDWDVWURSKLF��7KH\�SRLQW�WR�WKH�SRWHQWLDO�
IURP�FRJQLWLYH�VFLHQFH�DQG�VRFLDO�SV\FKRORJ\�WR�LQIRUP�WKH�¿HOG��DQG�DWWHPSW�WR�LGHQWLI\�WKH�RSSRUWXQLWLHV�DQG�
OLPLWDWLRQV�IURP�UHVHDUFKHU¶V�GHVLJQ�GHFLVLRQV��7KH�VWXG\�RI�HPDLO�GHFLVLRQ�PDNLQJ�LV�DQ�LPSRUWDQW�WRSLF�LQ�
LWV�RZQ�ULJKW��EXW�DOVR�KDV�WKH�SRWHQWLDO�WR�LQIRUP�DERXW�JHQHUDO�FRJQLWLYH�SURFHVVHV�WRR�

6XVFHSWLELOLW\�WR�(PDLO�)UDXG�
$�5HYLHZ�RI�3V\FKRORJLFDO�

3HUVSHFWLYHV��'DWD�&ROOHFWLRQ�0HWKRGV��
DQG�(WKLFDO�&RQVLGHUDWLRQV

+HOHQ�6��-RQHV��'HSDUWPHQW�RI�3V\FKRORJ\��/DQFDVWHU�8QLYHUVLW\��/DQFDVWHU��8.

-RKQ�1��7RZVH��'HSDUWPHQW�RI�3V\FKRORJ\��/DQFDVWHU�8QLYHUVLW\��/DQFDVWHU��8.

1LFKRODV�5DFH��6FKRRO�RI�&RPSXWLQJ�DQG�&RPPXQLFDWLRQV��/DQFDVWHU�8QLYHUVLW\��/DQFDVWHU��
8.

,1752'8&7,21

7KH�FRQWLQXHG�H[SDQVLRQ�RI�WKH�LQWHUQHW�SURYLGHV�D�YDOXDEOH�VRXUFH�RI�HQWHUWDLQPHQW��FRPPXQLFD�
WLRQ��DQG�FRPPHUFH��+RZHYHU��DORQJ�ZLWK�WKLV�FRPHV�WKH�HYHU�PRUH�VRSKLVWLFDWHG�WKUHDW�RI�RQOLQH�
IUDXG��ZLWK�UHSRUWV�WKDW�WKHUH�DUH�PRUH�WKDQ�RQH�PLOOLRQ�YLFWLPV�RI�FRQVXPHU�F\EHUFULPH�HYHU\�
GD\��1RUWRQ�&\EHUFULPH�UHSRUW���������6XFK�IUDXG�KDV�REYLRXV�LPSOLFDWLRQV�RQ�D�SHUVRQDO�DQG�
FRPPHUFLDO�OHYHO��DV�ZHOO�DV�ZLWKLQ�WKH�FULPLQDO�MXVWLFH�V\VWHP��+RZHYHU��SV\FKRORJLFDOO\��LW�DOVR�
RIIHUV�DQ�LQWULJXLQJ�DUHQD�IRU�WKH�XQGHUVWDQGLQJ�RI�GHFLVLRQ�PDNLQJ�SURFHVVHV�OHDGLQJ�WR�RQOLQH�
IUDXG�YLFWLPLVDWLRQ��DORQJVLGH�D�YDOXDEOH�HQYLURQPHQW�ZLWKLQ�ZKLFK�WR�DSSO\�DQG�WHVW�WKHRUHWLFDO�
SUHGLFWLRQV�IRU�VXFK�EHKDYLRXU��,Q�WKLV�DUWLFOH��ZH�DWWHPSW�WR�PDS�RXW�VRPH�NH\�FRQWHPSRUDU\�
LVVXHV�IRU�UHVHDUFKHUV��DV�ZHOO�DV�SRWHQWLDO�GLUHFWLRQV�IRU�IXWXUH�ZRUN�

'2,����������,-&%3/�����������
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,Q�RUGHU�WR�NHHS�WKH�FRPPHQWDU\�FRQFLVH�DQG�PDQDJHDEOH��ZH�UHVWULFW�RXU�UHPLW�WR�RQH�VSHFLILF�
DVSHFW�RI�RQOLQH�IUDXG��WKDW�RI�GHFLVLRQ�PDNLQJ�VXUURXQGLQJ�HPDLO�PDQDJHPHQW�DQG�SKLVKLQJ��
$�GHILQLWLRQ�RI�SKLVKLQJ�LV�QRW�VWUDLJKWIRUZDUG�JLYHQ�WKH�PXOWLWXGH�RI�IRUPDWV�WKDW�WKHVH�FRP�
PXQLFDWLRQV�FDQ�WDNH��1RQHWKHOHVV��RQH�EURDG�DQG�XVHIXO�GHVFULSWLRQ�LV�RIIHUHG�E\�0\HUV��������

3KLVKLQJ��$�IRUP�RI�VRFLDO�HQJLQHHULQJ�LQ�ZKLFK�DQ�DWWDFNHU��DOVR�NQRZQ�DV�D�SKLVKHU��DWWHPSWV�
WR�IUDXGXOHQWO\�UHWULHYH�OHJLWLPDWH�XVHUV¶�FRQILGHQWLDO�RU�VHQVLWLYH�FUHGHQWLDOV�E\�PLPLFNLQJ�HOHF�
WURQLF�FRPPXQLFDWLRQV�IURP�D�WUXVWZRUWK\�RU�SXEOLF�RUJDQLVDWLRQ�LQ�DQ�DXWRPDWHG�IDVKLRQ���S����

0RVW�RI�WKHVH�HPDLO�FRPPXQLFDWLRQV�DUH�VHQW�RXW�WR�WKRXVDQGV�RI�LQWHUQHW�XVHUV��ZLWK�RQO\�D�
VPDOO�UHVSRQVH�UDWH�QHFHVVDU\�WR�PDNH�LW�ZRUWKZKLOH��HFRQRPLFDOO\��IRU�WKH�DWWDFNHU��2Q�DYHUDJH��
VXFFHVVIXO�SKLVKLQJ�DWWHPSWV�KDYH�DURXQG�D�ILYH�SHUFHQW�UHVSRQVH�UDWH��1RUWRQ���������7KLV�PDNHV�
SKLVKLQJ�D�SRWHQWLDOO\�PRUH�VXVWDLQDEOH�IUDXG�WKDQ�PRUH�FRVWO\�DQG�WLPH�FRQVXPLQJ�WUDGLWLRQDO�
IRUPDWV��VXFK�DV�SRVWDO�DQG�WHOHSKRQH�IUDXG�

&RPSXWHU�VFLHQFH�UHVHDUFK�LV�FRQWLQXDOO\�GHYHORSLQJ�PRUH�DGYDQFHG�DOJRULWKPV�WR�GHWHFW�
SKLVKLQJ�HPDLOV�EHIRUH�WKH\�UHDFK�WKH�XVHU¶V�LQER[�LQ�ERWK�WUDGLWLRQDO�QHWZRUN�EDVHG�V\VWHPV�
�H�J��)HWWH��6DGHK��	�7RPDVLF��������%HUJKRO]�HW�DO���������,VODP��	�$EDZDM\���������EXW�DOVR�
PRUH�UHFHQWO\�LQ�FORXG�EDVHG�V\VWHPV�ZKLFK�DLP�WR�GHWHFW�SKLVKLQJ�DWWDFNV�LQ�WKH�FORXG�EHIRUH�
WKH\� HYHQ� UHDFK� WKH�QHWZRUN� �6DODK��$OFDUD]�&DOHUR��=HDGDOO\��$O�0XOOD��	�$O]DDEL�� �������
+RZHYHU�� WKH�VLPXOWDQHRXV�LQFUHDVHG�VRSKLVWLFDWLRQ�RI�WKH�HPDLOV�WKHPVHOYHV�PHDQV�WKDW� WKH�
EHQHILWV�RI�WKHVH�QHZO\�GHYHORSHG�DSSURDFKHV�DUH�RIWHQ�VKRUW�OLYHG��DGYDQFHV�LQ�WKH�WHFKQRO�
RJ\�GHYHORSHG�WR�GHWHFW�SKLVKLQJ�DWWDFNV�DUH�RIWHQ�TXLFNO\�PLUURUHG�LQ� WKH�PHWKRGV�XVHG�E\�
WKH�IUDXGVWHUV�WR�FLUFXPYHQW�VXFK�GHWHFWLRQ�DOJRULWKPV��6LPLODUO\��HIIRUWV�WR�EORFN�WKH�SKLVKLQJ�
ZHEVLWHV�WKDW�HPDLOV�GLUHFW�XVHUV�WR��WKURXJK�DXWRPDWHG�KHXULVWLF�ILOWHUV�ZKLFK�GHWHFW�PDFKLQH�
OHDUQHG�SDWWHUQV��H�J��LQ�ZRUGV�XVHG�RQ�WKH�ZHESDJH���$EX�1LPHK��1DSSD��:DQJ��	�1DLU��������
RU�LQ�85/V���*DUHUD��3URYRV��&KHZ��	�5XELQ���������RU�WKURXJK�PDQXDO�EODFNOLVWLQJ��IDFH�WKH�
VDPH� LVVXHV�ZLWK� FRQWLQXDO� WHFKQRORJLFDO� DGYDQFHPHQW� RQ� WKH� SDUW� RI� WKH� IUDXGVWHUV� LQ� OLQH�
ZLWK�WKDW�RI�WKH�UHVHDUFKHUV��0RUHRYHU��WKHUH�PD\�EH�D�ULVN�WKDW�XVHUV�GHYHORS�D�IDOVH�VHQVH�RI�
VHFXULW\��LI�WKH\�EHOLHYH��HUURQHRXVO\��WKDW�VRIWZDUH�FDQ�FDSWXUH�SKLVK��WKHQ�WKH\�PD\�WUHDW�DOO�
PHVVDJHV�WKDW�UHDFK�WKHLU�LQER[�XQGHWHFWHG��DQG�DFFHVVLEOH�OLQNHG�ZHEVLWHV��DV�EHLQJ�JHQXLQH��
7KH�LQDFFXUDF\�LQ�WKHVH�ILOWHULQJ�HIIRUWV�PHDQV�WKDW�LW�LV�OHIW�WR�WKH�XVHU�WR�UHFRJQLVH�DQG�PDQDJH�
SRWHQWLDO�SKLVKLQJ�DWWHPSWV�

7KH�ELDVHV�LQ�KXPDQ�GHFLVLRQ�PDNLQJ�ZKLFK�FDXVH�VRPH�SHRSOH�WR�UHVSRQG�WR�SKLVKLQJ�HPDLOV�
OHDG�XV�WR�FRQVLGHU�ZK\�FHUWDLQ�SHRSOH�PDNH�WKHVH�SRRU�GHFLVLRQV��ZKLOVW�WKRXVDQGV�RI�RWKHUV�FDQ�
UHFHLYH�WKH�VDPH�HPDLO�DQG�LJQRUH�LW�RU�GHOHWH�LW�VWUDLJKW�DZD\��,V�WKLV�MXVW�WKH�OXFN�RI�WKH�GUDZ��RU�
LV�WKH�GLYLVLRQ�VRPHZKDW�V\VWHPDWLF"�7KHUH�LV�D�FRPPRQ�DVVXPSWLRQ�WKDW�GHPRJUDSKLF�IDFWRUV��
HVSHFLDOO\�DJH��DUH�LQIOXHQWLDO�XSRQ�YXOQHUDELOLW\��ZKHQ�LQ�IDFW�WKH�UHVHDUFK�VXUURXQGLQJ�WKLV�LV�
LQFRQFOXVLYH��6RPH�UHVHDUFK�VXSSRUWV�WKLV�DVVXPSWLRQ��GHPRQVWUDWLQJ�WKDW�WKH�DYHUDJH�DJH�RI�IUDXG�
YLFWLPV�LV�VLJQLILFDQWO\�KLJKHU�WKDQ�WKH�JHQHUDO�SRSXODWLRQ��3DN�	�6KDGHO��������6KDGHO�	�3DN��
�������+RZHYHU��FRQWUDGLFWRU\�UHVHDUFK�KDV�GHPRQVWUDWHG�WKDW�ROGHU�LQWHUQHW�XVHUV�DUH�DFWXDOO\�
OHVV�YXOQHUDEOH�WKDQ�\RXQJHU�XVHUV��7LWXV��+HLQ]HOPDQQ��	�%R\OH��������.HUOH\�	�&RSHV��������
6KHQJ��+ROEURRN��.XPDUDJXUX��&UDQRU��	�'RZQV���������7KH�1DWLRQDO�)UDXG�$XWKRULW\��������
SURGXFHG�D�UHSRUW�ZKLFK�RXWOLQHV�NH\�GHPRJUDSKLFV�IRU�GLIIHUHQW�YLFWLP�W\SRORJLHV��GHPRQVWUDWLQJ�
WKDW�YLFWLPV�FRPH�IURP�D�UDQJH�RI�DJH�JURXSV�DQG�EDFNJURXQGV��DQG�WKDW�ZH�FDQQRW�QHFHVVDULO\�
IRFXV�DWWHQWLRQ�RQ�RQH�SDUWLFXODU�GHPRJUDSKLF�ZKHQ�FRQVLGHULQJ�YXOQHUDELOLW\�

7KLV�UHYLHZ�DWWHPSWV�WR�LQWHJUDWH�SV\FKRORJLFDO�UHVHDUFK�IURP�D�GLVSDUDWH�OLWHUDWXUH��H[SORULQJ�
LVVXHV�WKDW�KDYH�SUHYLRXVO\�EHHQ�FRQVLGHUHG�LQ�LVRODWLRQ��:KHUH�IHDVLEOH��ZH�VHHN�WR�KLJKOLJKW�
WKH�WKHRUHWLFDO�FRQWH[W�DQG�FRQVLGHU�WKH�LPSOLFDWLRQV�WKLV�KDV�IRU�IXWXUH�UHVHDUFK��$Q�DGGLWLRQDO�
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REMHFWLYH�LV�WR�WDNH�VWRFN�RI�WKH�PHWKRGRORJLFDO�DSSURDFKHV�WKDW�PLJKW�EH�XVHG�WR�LQYHVWLJDWH�
EHKDYLRXUDO�UHVSRQVHV�WR�SKLVKLQJ��DQG�VRPH�RI�WKH�OLPLWDWLRQV�WKDW�PLJKW�DULVH�IURP�UHVHDUFK�
GHVLJQ�FKRLFHV��:H�IHHO�WKLV�LV�LPSRUWDQW�DQG�WLPHO\�EHFDXVH��DV�D�UHVXOW�RI�LWV�VWDWXV�DV�D�UHODWLYHO\�
QHZ�WRSLF�LQ�SV\FKRORJ\��RQOLQH�GHFLVLRQ�PDNLQJ�DQG�YLFWLPLVDWLRQ�ODFNV�ERWK�D�FOHDUO\�GHILQHG�
PHWKRGRORJ\�IRU�PHDVXULQJ�VXVFHSWLELOLW\��DQG�DQ�RYHUDUFKLQJ�FRQFHSWXDO�WKHRU\�WR�JXLGH�WKH�
GHYHORSPHQW�RI�HPSLULFDO�UHVHDUFK�

$V�WKLV�SDSHU�ZLOO�JR�RQ�WR�H[SODLQ��SHUVSHFWLYHV�IURP�VRFLDO�SV\FKRORJ\�KDYH�VXJJHVWHG�WKDW�
SRRU�GHFLVLRQV�UHVXOW�IURP�SURFHVVHV�RI�SHUVXDVLRQ�IURP�WKH�VHQGHU��L�H��WKH�SHUSHWUDWRU��2Q�WKH�
RWKHU�KDQG��FRJQLWLYH�DSSURDFKHV�QDWXUDOO\�IRFXV�RQ�WKH�IDOOLEOH�PHQWDO�DUFKLWHFWXUH�RI�WKH�UHFLSL�
HQW��L�H��WKH�YLFWLP��$OWKRXJK�WKLV�UHYLHZ�ZLOO�IRFXV�RQ�WKH�SV\FKRORJLFDO�SHUVSHFWLYHV��LW�LV�ZRUWK�
QRWLQJ�WKDW�DSSURDFKHV�IURP�FRPSXWHU�VFLHQFH�KDYH�FRQVLGHUHG�KXPDQ�FRPSXWHU�LQWHUDFWLRQ��+&,��
DQG�WKH�LQIOXHQFHV�WKDW�FDQ�LQFUHDVH�RU�GHFUHDVH�XVHUV¶�WUXVW�LQ�RQOLQH�V\VWHPV�DQG�FRPPXQLFD�
WLRQV��7KHVH�LQIOXHQFHV�LQFOXGH�WKH�DSSHDUDQFH�RI�WKH�HPDLO�RU�ZHEVLWH��WKH�SHUFHLYHG�TXDOLW\�RI�
LQIRUPDWLRQ�SURYLGHG��DQG�WKH�GHJUHH�RI�WUDQVSDUHQF\�ZLWK�UHJDUG�WR�KRZ�LQIRUPDWLRQ�ZLOO�EH�XVHG�
RQFH�VKDUHG��.DUDW��.DUDW��	�%URGLH���������2QH�RI�RXU�FRUH�FRQFOXVLRQV�LV�WKDW��XOWLPDWHO\��ZH�
ZLOO�QHHG�WR�XQGHUVWDQG�WKH�PHGLXP�DQG�WKH�SURFHVVHV�RQ�ERWK�VLGHV�RI�WKH�LQWHUDFWLRQ��,QGHHG��
WKHUH�PD\�EH�HPHUJHQW�SURSHUWLHV�IURP�WKH�G\QDPLF�WKDW�H[LVWV�EHWZHHQ�PHVVDJH�FRQWHQW�DQG�
PHVVDJH�LQWHUSUHWHU�WKDW�DUH�LPSRUWDQW�LQ�WKH�RXWFRPH�RI�WKH�HPDLO�UHVSRQVH�GHFLVLRQ�PDNLQJ�
SURFHVV��VHH�)LJXUH���IRU�D�VLPSOH�SURFHVV�EDVHG�IUDPHZRUN�RI�HPDLO�GHFLVLRQ�PDNLQJ�SURFHVV��

7+(25(7,&$/�3(563(&7,9(6

3V\FKRORJ\�RI�3HUVXDVLRQ

7KHRUHWLFDO�ZRUN�VXUURXQGLQJ�SHUVXDVLRQ�WHFKQLTXHV�LQ�JHQHUDO��DV�UHSUHVHQWHG�LQ�WKH�OHIWPRVW�DUP�
RI�)LJXUH����VXJJHVWV�WKH�UHOHYDQFH�RI�IDFWRUV�VXFK�DV�DXWKRULW\��VFDUFLW\��DQG�VRFLDO�FRQIRUPLW\�
�&LDOGLQL���������7KHVH�SHUVXDVLYH�LQIOXHQFHV�FDQ�EH�SUHVHQW�LQ�IUDXGXOHQW�FRPPXQLFDWLRQV��DV�
ZHOO�DV�EHQLJQ�PHVVDJHV��DQG�KDYH�EHHQ�VKRZQ�WR�UHVXOW�LQ�PRUH�VXFFHVVIXO�SKLVKLQJ�DWWHPSWV��
)RU�H[DPSOH��VSHDU�SKLVKLQJ�LV�D�WHFKQLTXH�WKDW�PD\�XVH�VRFLDO�HQJLQHHULQJ�WHFKQLTXHV�WR�FROOHFW�
SHUVRQDO�LQIRUPDWLRQ�DERXW�WKH�YLFWLP�WR�PDNH�WKH�FRPPXQLFDWLRQV�PRUH�SHUVRQDO�DQG�WKXV�PRUH�
SODXVLEOH��:RUN�E\�-DJDWLF��-RKQVRQ��-DNREVVRQ��DQG�0HQF]HU��������VKRZHG�WKDW��XQVXUSULVLQJO\��
SDUWLFLSDQWV�ZHUH�PRUH�OLNHO\�WR�UHVSRQG�WR�DQ�HPDLO�FRPPXQLFDWLRQ�SXUSRUWLQJ�WR�EH�IURP�D�
IULHQG�WKDQ�DQ�HPDLO�ZKLFK�FDPH�IURP�DQ�XQNQRZQ�VHQGHU��WKXV�VXSSRUWLQJ�WKH�LQIOXHQFH�RI�D�
PRUH�SHUVRQDO��WDUJHWHG�PHVVDJH��)XUWKHU�WR�WKLV��WKH�OHYHO�RI�DXWKRULW\�LQ�DQ�HPDLO�VHHPV�WR�EH�DQ�
LPSRUWDQW�IDFWRU�LQ�SHUVXDGLQJ�WKH�XVHU�WR�UHVSRQG��+LVWRULFDOO\��JURXQG�EUHDNLQJ�UHVHDUFK�VXFK�
DV�WKDW�FRQGXFWHG�E\�6WDQOH\�0LOJUDP�LQ�WKH�����V�KDV�VKRZQ�KRZ��UHJDUGOHVV�RI�WKH�VHYHULW\�
RI�WKH�FRQVHTXHQFHV��SHRSOH�DUH�JHQHUDOO\�VXEPLVVLYH�WR�WKH�LQVWUXFWLRQV�RI�DQ�DXWKRULW\�ILJXUH��
*XpJXHQ�DQG�-DFRE��������GHPRQVWUDWHG�WKDW�SDUWLFLSDQWV�ZHUH�PXFK�PRUH�OLNHO\�WR�UHVSRQG�WR�
DQ�HPDLO�DVNLQJ�XVHUV�WR�FRPSOHWH�D�VXUYH\�ZKHQ�WKH�VHQGHU�ZDV�D�VFLHQWLILF�UHVHDUFKHU���ODEHOOHG�
E\�WKH�UHVHDUFKHUV�DV�WKH�PRUH�DXWKRULWDWLYH�ILJXUH���LQ�FRPSDULVRQ�WR�WKH�VDPH�HPDLO�ZKHQ�LW�
FDPH�IURP�DQ�XQGHUJUDGXDWH�VWXGHQW��7KHUH�PD\�EH�D�QXPEHU�RI�IDFWRUV��VXFK�DV�KLVWRU\�RI�SDVW�
PHVVDJHV��DZDUHQHVV�RI�ZKDW�WR�H[SHFW�IURP�WKH�VHQGHU��HWF���WKDW�DUH�SRWHQWLDOO\�LQIOXHQFLQJ�WKLV�
YDULDWLRQ�LQ�UHVSRQVH�OLNHOLKRRG��EXW�UHJDUGOHVV��WKH�HIIHFW�LV�QRWHZRUWK\�

2WKHU�YLVFHUDO�LQIOXHQFHV�PD\�DOVR�EH�PDQLSXODWHG�E\�IUDXGVWHUV�WR�LQFUHDVH�WKH�SHUVXDVLYH�
SRZHU�RI�DQ�HPDLO�FRPPXQLFDWLRQ��6XFK� LQIOXHQFHV� LQFOXGH�JUHHG�DQG�IHDU�� IRU�H[DPSOH�YLD�
RIIHUV�RI�PRQH\��RU�WKUHDW�RI�ORVV��H�J��DFFHVV�WR�RQOLQH�DFFRXQWV��RU�LPSHQGLQJ�ILQHV��DV�SDUW�
RI�WKH�HPDLO�PHVVDJH��+LJKHU�OHYHOV�RI�YLVFHUDO�LQIOXHQFH�DUH�WKRXJKW�WR�OHDG�XVHUV�WR�RYHUORRN�
WKH�LPSRUWDQFH�RI�FXHV�WKDW�PLJKW�RWKHUZLVH�WULJJHU�VXVSLFLRQ��/DQJHQGHUIHU�	�6KLPS��������
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&RJQLWLYH�3URFHVVLQJ

,Q�WKLV�VHFWLRQ��ZH�GLVFXVV�WKH�FHQWUDO�DQG�ULJKWPRVW�DUPV�RI�)LJXUH����IRFXVLQJ�RQ�LQGLYLGXDO�
FKDUDFWHULVWLFV��FDSDFLWLHV�DQG�SURFHVVHV�WKDW�PLJKW�DIIHFW�GHFLVLRQ�PDNLQJ��'XDO�V\VWHP�WKHRULHV�
RI�UHDVRQLQJ��VXFK�DV�WKDW�SURSRVHG�E\�6WDQRYLFK��������.DKQHPDQ��������DQG�(YDQV��������
SURSRVH�WZR�SV\FKRORJLFDO�V\VWHPV�IRU�JHQHUDWLQJ�EHKDYLRXUDO�UHVSRQVHV�� WKH�GHSOR\PHQW�RI�
ZKLFK�GHSHQGV�RQ�WKH�QDWXUH�RI�WKH�LQGLYLGXDO�VLWXDWLRQ��6\VWHP���XVHV�LQWXLWLYH��LPPHGLDWH��
DQG�HPRWLRQDO�UHVSRQVHV�WR�PDNH�GHFLVLRQV��ZKLOH�V\VWHP���XVHV�PRUH�DQDO\WLF��DQG�GHOLEHUDWH�
SURFHVVHV�� ,Q� WKH�FRQWH[W�RI� WKH�FXUUHQW�GLVFXVVLRQ��ZKHQ�IDFHG�ZLWK� WKH�QHHG�IRU� LPPHGLDWH�
VROXWLRQV�±�VXFK�DV�GHFLGLQJ�KRZ�WR�UHVSRQG�WR�DQ�HPDLO�±�ZLWK�FRQVWUDLQWV�VXFK�DV�D�WLPH�OLPLW�
RQ�UHVSRQVH��RU�WKUHDW�RI�ORVV��XVHUV�DUH�SRWHQWLDOO\�OLDEOH�WR�PDNH�LQWXLWLYH�DQG�OHVV�UHDVRQHG�
GHFLVLRQV��7KHVH�DUH�RIWHQ�SRUWUD\HG�E\�WKH�SHUSHWUDWRU�DV�WKH�UDWLRQDO�VROXWLRQ�EXW�DUH�DFWXDOO\�
SRRU�GHFLVLRQV��'RQJ��&ODUNH��	�-DFRE���������<DQ�DQG�*R]X��������VXSSRUW�WKH�UHOHYDQFH�RI�
WKLV�LGHD�ZKHQ�FRPSDULQJ�VXVFHSWLELOLW\�WR�HPDLO�IUDXG�YLFWLPLVDWLRQ�EHWZHHQ�UDWLRQDO�DQG�LQ�
WXLWLYH�GHFLVLRQ�PDNLQJ�VWUDWHJLHV��3DUWLFLSDQWV�ZHUH�WROG�WR�HLWKHU�JLYH�UDSLG�UHVSRQVHV�XSRQ�D�
ILUVW�ORRN�DW�WKH�HPDLO��LQWXLWLYH���RU�WROG�WR�WDNH�WKHLU�WLPH��DQG�UHDG�WKH�HPDLO�FDUHIXOO\�EHIRUH�
GHFLGLQJ�RQ�WKHLU�ILQDO�UHVSRQVH��UDWLRQDO���,Q�WKH�UDWLRQDO�GHFLVLRQ�PDNLQJ�FRQGLWLRQ��SDUWLFLSDQWV�
FRUUHFWO\�LGHQWLILHG�PRUH�HPDLOV�DV�VFDPV�WKDQ�ZKHQ�LQWXLWLYH�GHFLVLRQ�PDNLQJ�ZDV�HPSOR\HG��
7KLV�VXSSRUWV�WKH�LPSRUWDQFH�RI�XWLOLVLQJ�V\VWHP���WKRXJKW�SURFHVVHV�ZKHQ�PDQDJLQJ�HPDLOV��RU�
DOWHUQDWLYHO\�WKH�QRWLRQ�RI�WUDLQLQJ�V\VWHP���WKRXJKW�SURFHVVHV�WR�SLFN�XS�RQ�DSSURSULDWH�FXHV�

7KLV�WKHRU\�LV�DOVR�DVVRFLDWHG�ZLWK�ZRUN�ORRNLQJ�DW�ULVN\�GHFLVLRQ�PDNLQJ�PRUH�JHQHUDOO\��
DQG�FDQ�EH�UHODWHG�WR�WKH�FHQWUDO�FKDQQHO�RI�LQWHUHVW�LQ�)LJXUH����6XFK�ZRUN�KDV�\HW�WR�EH�GLUHFWO\�
OLQNHG�WR�RQOLQH�IUDXG�YLFWLPLVDWLRQ��EXW�ZH�VHH�VWURQJ�SDUDOOHOV�LQ�ERWK�IUDXG�GHWHFWLRQ�DQG�JDP�

)LJXUH����'LDJUDP�WR�GHPRQVWUDWH�WKH�SURSRVHG�WKHRUHWLFDO�LQIOXHQFHV�XSRQ�WKH�HPDLO�GHFLVLRQ�
PDNLQJ�SURFHVV
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EOLQJ�ULVN���SD\RII�VFHQDULRV��7KH�SUHYDOHQW�PHWKRGRORJLHV�LQ�VXFK�UHVHDUFK�DUH�GHVFULEHG�LQ�PRUH�
GHWDLO�EHORZ��EXW�DOO�UHO\�RQ�WKH�VDPH�EDVLF�SULQFLSOH�RI�H[SORULQJ�ZKHWKHU�SHRSOH�ZRXOG�WDNH�
D�JDPEOH�RU�QRW��,Q�HPSOR\LQJ�V\VWHP����LQWXLWLYH��GHFLVLRQ�PDNLQJ�SURFHVVHV��D�SHUVRQ�ZRXOG�
OLNHO\�FKRRVH�WKH�RSWLRQ�ZKLFK�JDYH�WKHP�WKH�ELJJHVW�UHZDUG��UDWKHU�WKDQ�WKLQNLQJ�WKURXJK�WKH�
GHFLVLRQ�LQ�WHUPV�RI�WKH�ORQJ�WHUP�EHQHILWV�RU�ULVNV��,I�WKH�VDPH�SURFHVVHV�DUH�LQ�IDFW�HPSOR\HG�
LQ�RQOLQH�GHFLVLRQ�PDNLQJ��WKHQ�LW�LV�OLNHO\�WKDW�SV\FKRORJLFDO�YDULDEOHV�IRXQG�WR�LQIOXHQFH�ULVN\�
GHFLVLRQ�PDNLQJ�LQ�WKHVH�JDPEOLQJ�VFHQDULRV�ZLOO�DOVR�LQIOXHQFH�GHFLVLRQV�VXUURXQGLQJ�HPDLO�
PDQDJHPHQW�

$V�ZHOO�DV�VLWXDWLRQDO�IDFWRUV��LQGLYLGXDO�GLIIHUHQFHV�LQ�YDULDEOHV�VXFK�DV�ZRUNLQJ�PHPRU\�
FDSDFLW\�KDYH�DOVR�EHHQ�VKRZQ�WR�LQIOXHQFH�WKH�UHDVRQLQJ�SURFHVV��ZKLFK�LQ�WXUQ�PD\�UHIOHFW�LQ�
HPDLO�PDQDJHPHQW�VFHQDULRV��/LPLWDWLRQV�LQ�ZRUNLQJ�PHPRU\�VSDQ�FDQ�DIIHFW�D�ZLGH�YDULHW\�
RI�FRJQLWLYH�VLWXDWLRQV��VXFK�DV� WKH�DELOLW\� WR�PDLQWDLQ�PXOWLSOH� LQWHUSUHWDWLRQV�RI�DPELJXRXV�
VHQWHQFHV��H�J��0L\DNH��-XVW��	�&DUSHQWHU���������%\�DQDORJ\��LW�LV�DOVR�SRVVLEOH�WKDW�SURFHVVLQJ�
WKH�FRQWHQW�RI�DQ�HPDLO�DQG�VLPXOWDQHRXVO\�DVVHVVLQJ�LWV�YHUDFLW\�PD\�EH�FRJQLWLYHO\�WD[LQJ��
$V�D�UHVXOW��LW�PD\�EH�GLIILFXOW�IRU�D�SHUVRQ�WR�WKLQN�UDWLRQDOO\��DQG�HQJDJH�V\VWHP���SURFHVVHV��
ZKHQ�FRJQLWLYH�ORDG�LV�LQFUHDVHG��7KLV�PHDQV�WKDW�ZKHQ�SXW�LQ�VLWXDWLRQV�ZKHUH�FRJQLWLYH�ORDG�
LV�KLJK�SHRSOH�WHQG�WR�IDOO�EDFN�RQ�LPSXOVLYH��V\VWHP����GHFLVLRQ�PDNLQJ�VWUDWHJLHV��,Q�DGGLWLRQ��
LW�PD\�EH�WKDW�LQGLYLGXDO�GLIIHUHQFHV�LQ�D�FRQVWUXFW�VXFK�DV�ZRUNLQJ�PHPRU\�FDSDFLW\�DIIHFW�WKH�
SURSHQVLW\�RI�LQGLYLGXDOV�WR�SURFHVV�HPDLOV�VXE�RSWLPDOO\��7KDW�LV��ZRUNLQJ�PHPRU\�GHPDQGV�
FDQ�YDU\�E\�VLWXDWLRQ�IRU�D�SHUVRQ��EXW�ZRUNLQJ�PHPRU\�FDSDFLW\�PD\�GLIIHU�DFURVV�LQGLYLGXDOV�
WRR��&RQZD\��-DUUROG��.DQH��0L\DNH��	�7RZVH��������

,Q�WKLV�UHJDUG��&RNHO\�DQG�.HOOH\��������IRXQG�WKDW�SDUWLFLSDQWV�ZKR�GHPRQVWUDWHG�D�KLJKHU�
ZRUNLQJ�PHPRU\�VSDQ�ZHUH�OHVV�OLNHO\�WR�HQJDJH�LQ�ULVN�WDNLQJ�EHKDYLRXU��ZKLFK�LV�OLNHO\�WR�
EH�EHFDXVH� WKH\�ZHUH�DEOH� WR�HQJDJH� LQ�PRUH� UDWLRQDO�GHFLVLRQ�PDNLQJ�VWUDWHJLHV� WKDQ� WKRVH�
SDUWLFLSDQWV�ZLWK� ORZHU�ZRUNLQJ�PHPRU\�VSDQV��VHH�DOVR�0RRUH��&ODUN�	�.DQH��������IRU�D�
GLVFXVVLRQ�RI�KRZ�WKLV�PLJKW�SOD\�RXW�LQ�D�YHU\�GLIIHUHQW�VFHQDULR���$Q�DOWHUQDWLYH�H[SODQDWLRQ�
RI�WKLV�LV�WKDW�WKRVH�ZLWK�KLJKHU�ZRUNLQJ�PHPRU\�VSDQV�SHUIRUP�EHWWHU�XQGHU�FRJQLWLYH�ORDG��DV�
WKH\�DUH�EHWWHU�DEOH�WR�HIILFLHQWO\�GLYLGH�WKHLU�DWWHQWLRQ��7KHRULHV�RI�GLYLGHG�DWWHQWLRQ�VXJJHVW�WKDW�
LQGLYLGXDO�GLIIHUHQFHV��LQ�IDFWRUV�VXFK�DV�ZRUNLQJ�PHPRU\�FDSDFLW\��DQG�VLWXDWLRQDO�IDFWRUV�FDQ�
LQIOXHQFH�KRZ�ZHOO�D�SHUVRQ�LV�DEOH�WR�SHUIRUP�PXOWLSOH�WDVNV�DW�RQFH��.DQH��%OHFNOH\��&RQZD\�	�
(QJOH���������&ROIOHVK�DQG�&RQZD\��������GHPRQVWUDWHG�WKDW�SDUWLFLSDQWV�ZLWK�D�KLJKHU�ZRUNLQJ�
PHPRU\�FDSDFLW\�SHUIRUPHG�EHWWHU�RQ�D�VHOHFWLYH�DWWHQWLRQ��GLFKRWLF�OLVWHQLQJ�WDVN��SDUWLFLSDQWV�
PXVW�FRQFHQWUDWH�RQ�D�WDVN�EDVHG�RQ�DQ�DXGLWRU\�VWLPXOXV��ZKLOVW�VLPXOWDQHRXVO\�OLVWHQLQJ�WR�
DQRWKHU�GLIIHUHQW�DXGLWRU\�VWLPXOXV��WKDQ�WKRVH�ZLWK�D�ORZHU�ZRUNLQJ�PHPRU\�FDSDFLW\��,Q�UHOD�
WLRQ�WR�RQOLQH�GHFLVLRQ�PDNLQJ��LW�PD\�EH�WKDW�D�SHUVRQ¶V�DELOLW\�WR�GHWHFW�SKLVKLQJ�HPDLOV�LV��LQ�
SDUW��LQIOXHQFHG�E\�DQ\�RWKHU�WDVNV�UHTXLULQJ�WKHLU�DWWHQWLRQ�DW�WKH�VDPH�WLPH��DORQJ�ZLWK�WKHLU�
DELOLW\�WR�HIIHFWLYHO\�GLYLGH�DWWHQWLRQ��,Q�UHDO�OLIH�HPDLO�PDQDJHPHQW��WKHUH�DUH�RIWHQ�WLPHV�ZKHQ�
XVHUV�QHHG�WR�UHVSRQG�WR�HPDLOV�ZKLOVW�SUHRFFXSLHG�ZLWK�RWKHU�WDVNV��VXFK�DV�JHWWLQJ�UHDG\�LQ�WKH�
PRUQLQJ��RU�D�GHDGOLQH�DW�ZRUN�

'LYLGHG�DWWHQWLRQ�LV�RIWHQ�PHDVXUHG�XVLQJ�GXDO�WDVN�SDUDGLJPV��LQ�ZKLFK�SDUWLFLSDQWV�DUH�
JLYHQ�D�SULPDU\�WDVN�WR�FRPSOHWH��ZKLOVW�VLPXOWDQHRXVO\�FRPSOHWLQJ�D�VHFRQGDU\�WDVN�WKDW�DGGV�
WR�WKHLU�FRJQLWLYH�ORDG��VXFK�DV�FRXQWLQJ�RXW�ORXG��RU�UHPHPEHULQJ�D�OHWWHU�VWULQJ��0RUH�UHFHQW�
OLWHUDWXUH�XVLQJ�WKHVH�W\SHV�RI�WDVNV�KDV�ORRNHG�DW�SDUWLFLSDQWV¶�DWWHQWLRQ�WR�GULYLQJ�ZKHQ�XVLQJ�D�
PRELOH�SKRQH��%HHGH�DQG�.DVV��������JDYH�SDUWLFLSDQWV�D�VLPXODWHG�GULYLQJ�WDVN��ZKLOVW�HQJDJ�
LQJ�LQ�D�FRQYHUVDWLRQ�RQ�D�KDQGV�IUHH�PRELOH�GHYLFH�DQG�IRXQG�WKDW�GULYLQJ�SHUIRUPDQFH�ZDV�
QHJDWLYHO\�DIIHFWHG�E\�VLPXOWDQHRXV�XVH�RI�D�PRELOH�GHYLFH��7KH�GXDO�WDVN�SDUDGLJP�LV�HDVLO\�
WUDQVIHUDEOH�WR�VLWXDWLRQV�LQYROYLQJ�HPDLO�PDQDJHPHQW��ZKHUHE\�D�SDUWLFLSDQW�ZRXOG�FRPSOHWH�DQ�
HPDLO�MXGJHPHQW�WDVN�ZKLOVW�VLPXOWDQHRXVO\�FRPSOHWLQJ�DQRWKHU�WDVN�WR�HVWDEOLVK�ZKHWKHU�GLYLG�
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LQJ�DWWHQWLRQ�LV�GHWULPHQWDO�WR�WKH�GHFLVLRQ�PDNLQJ�SURFHVV��,Q�DGGLWLRQ��WKH�HIIHFW�RI�GLIIHUHQW�
W\SHV�RI�VHFRQGDU\�WDVNV�FRXOG�EH�PHDVXUHG��LQFOXGLQJ�ERWK�GRPDLQ�VSHFLILF��H�J��WU\LQJ�WR�PHHW�
D�GHDGOLQH�RQ�DQRWKHU�SLHFH�RI�ZRUN�ZKLOVW�DOVR�NHHSLQJ�DQ�H\H�RQ�LQFRPLQJ�HPDLOV���DV�ZHOO�DV�
PRUH�H[SHULPHQWDO�WDVNV��H�J��DQ�2SHUDWLRQ�6SDQ�WDVN�±�VHH�&RQZD\�HW�DO��������IRU�H[DPSOH��

&RJQLWLYH�0DNH�8S

:KLOVW�ZH�KDYH�DOUHDG\�PHQWLRQHG� LQGLYLGXDO�GLIIHUHQFHV� LQ�ZRUNLQJ�PHPRU\�FDSDFLW\�DV� D�
SRWHQWLDOO\�LQIOXHQWLDO�IDFWRU�LQ�WKH�RQOLQH�GHFLVLRQ�PDNLQJ�SURFHVV��WKHUH�DUH�DOVR�RWKHU�SV\FKR�
ORJLFDO�YDULDEOHV�WKDW�KDYH�EHHQ�H[DPLQHG�DV�SRWHQWLDO�VLJQDOV�RI�IUDXG�VXVFHSWLELOLW\��LQFOXGLQJ�
SHUVRQDOLW\�DQG�VHOI�FRQWURO��$�FRPELQDWLRQ�RI�WKHVH�IDFWRUV�PD\�FRQWULEXWH�WR�D�VRUW�RI�µFRJQLWLYH�
SURILOH¶��UHSUHVHQWDWLYH�RI�WKRVH�XVHUV�ZKR�DUH�PRVW�DW�ULVN�WR�RQOLQH�IUDXG�YLFWLPLVDWLRQ�

0RGLF�DQG�/HD��������GHPRQVWUDWHG�WKDW�KLJKHU�OHYHOV�RI�DJUHHDEOHQHVV�DQG�ORZHU�OHYHOV�RI�
H[WUDYHUVLRQ��PHDVXUHG�XVLQJ�WKH�,QWHUQDWLRQDO�3HUVRQDOLW\�,WHP�3RRO��,3,3��*ROGEHUJ���������
ZHUH�DVVRFLDWHG�ZLWK�KLJKHU�OHYHOV�RI�YXOQHUDELOLW\�WR�IUDXG�YLFWLPLVDWLRQ��DV�PHDVXUHG�E\�VHOI�
UHSRUWV�RI�SHUVRQDO�H[SHULHQFH��7KH\�VXJJHVW�WKDW�XVHUV�ZKR�VKRZ�KLJKHU�OHYHOV�RI�DJUHHDEOHQHVV�
DUH�OLNHO\�WR�EH�PRUH�WUXVWLQJ�JHQHUDOO\�DQG�VR�EHOLHYH�ZKDW�WKH\�DUH�WROG�E\�WKRVH�WKH\�DUH�FRP�
PXQLFDWLQJ�ZLWK�RQOLQH��ZKLOVW�WKRVH�ZKR�VKRZ�ORZHU�OHYHOV�RI�H[WUDYHUVLRQ�DUH�OLNHO\�WR�VHHN�
DQG�EXLOG�VWURQJHU�UHODWLRQVKLSV�RQOLQH�WKDQ�WKH\�DUH�LQ�SHUVRQ�DV�WKH\�DUH�QRW�DV�FRPIRUWDEOH�LQ�
RIIOLQH�VRFLDO�VLWXDWLRQV��ZKLFK�DJDLQ�PD\�OHDG�WKHP�WR�EH�PRUH�WUXVWLQJ�RI�SHRSOH�ZKR�WKH\�DUH�
LQWHUDFWLQJ�ZLWK�RQOLQH�

5HVHDUFK�LQWR�RIIOLQH�IUDXG�YLFWLPLVDWLRQ�KDV�GHPRQVWUDWHG�WKDW�ORZHU�OHYHOV�RI�VHOI�FRQWURO�
DUH�OLQNHG�WR�LQFUHDVHG�YXOQHUDELOLW\�WR�IUDXG�YLFWLPLVDWLRQ��+ROWIUHWHU��5HLVLJ��3LTXHUR��	�3L�
TXHUR���������8VHUV�ZLWK�ORZHU�OHYHOV�RI�VHOI�FRQWURO�DUH�WKRXJKW�WR�HQJDJH�LQ�LQWXLWLYH��UDWKHU�
WKDQ�UDWLRQDO��GHFLVLRQ�PDNLQJ�SURFHVVHV� �VHH�FRPPHQWV�DERYH�DERXW�GXDO�SURFHVV�FRJQLWLYH�
VW\OHV���DV�WKH\�DUH�OHVV�OLNHO\�WR�FRQVLGHU�WKH�QHJDWLYH�FRQVHTXHQFHV�RI�WKHLU�DFWLRQV�DQG�LQVWHDG�
ZLOO�PDNH�LPPHGLDWH�GHFLVLRQV�EDVHG�RQ�WKH�SUR[LPLW\�RI�JDLQ�RU�ORVV�

,Q�FRQFOXVLRQ��LW�LV�FOHDU�WKDW�WKHUH�DUH�D�QXPEHU�RI�GLIIHUHQW�WKHRUHWLFDO�DSSURDFKHV�WR�EH�
FRQVLGHUHG�LQ�DGGUHVVLQJ�WKH�LVVXHV�VXUURXQGLQJ�VXVFHSWLELOLW\�WR�IUDXG�YLFWLPLVDWLRQ��7KH�UHOD�
WLYH�QRYHOW\�RI�WKLV�UHVHDUFK�DUHD�PHDQV�WKDW�D�FOHDU�DQG�FRPSUHKHQVLYH�WKHRUHWLFDO�PRGHO�LV�\HW�
WR�EH�HVWDEOLVKHG��DV�WKH�UHVHDUFK�LV�VWLOO�LQ�DQ�H[SORUDWRU\�VWDJH��,Q�WKH�VDPH�VHQVH��WKH�PHWKRGV�
PRVW�HIIHFWLYH�DW�PHDVXULQJ�YXOQHUDELOLW\�DUH�DOVR�\HW�WR�EH�UHILQHG��%HORZ�ZH�GLVFXVV�WKH�YDULRXV�
DSSURDFKHV�WKDW�UHVHDUFKHUV�KDYH�WDNHQ�WR�GDWH��ZLWK�PRVW�IRFXVHG�DURXQG�WKH�VDPH�FRQFHSW�RI�
MXGJLQJ�HPDLOV�RU�FRPPXQLFDWLRQ�VFHQDULRV�

0(7+2'2/2*,&$/�$3352$&+(6

:KLOVW�WKH�SV\FKRORJLFDO�YDULDEOHV�ZKLFK�ZH�ZDQW�WR�PHDVXUH��VXFK�DV�SHUVRQDOLW\��VHOI�FRQWURO��
DQG�ZRUNLQJ�PHPRU\��FDQ�EH�DVVHVVLQJ�XVLQJ�UHOLDEOH��ZHOO�VSHFLILHG�PHDVXUHV��DQG�WKH�SHUVXD�
VLYH� WHFKQLTXHV�PDQLSXODWHG� WKURXJK�FRQWHQW�VKRZQ�WR�SDUWLFLSDQWV�� WKH�PHWKRGV�XVHG�VR�IDU�
WR�DVVHVV�VXVFHSWLELOLW\�DUH�OHVV�FOHDU�FXW��:KLOVW�HDFK�RI�WKH�IROORZLQJ�PHWKRGV�KDV�SUDFWLFDO�
EHQHILWV��QRQH�KDYH�EHHQ�H[WHQVLYHO\�UHSOLFDWHG�WR�DVVHVV�UHOLDELOLW\��QRU�FRPSDUHG�WR�UHDO�OLIH�
YXOQHUDELOLW\��DV�D�ZD\�RI�DVVHVVLQJ�YDOLGLW\��+HUH�ZH�ZLOO�GLVFXVV�HDFK�PHWKRGRORJ\�ZH�DUH�DZDUH�
RI�LQ�UHODWHG�UHVHDUFK�DQG�FRPPHQW�RQ�KRZ�ZH�FDQ�EXLOG�RQ�WKHVH�WR�PD[LPLVH�WKHLU�YDOLGLW\��
$OWKRXJK�ZH�ZLOO�QRW�H[SOLFLWO\�GLVFXVV�WKH�GHWDLOHG�GDWD�DQDO\VLV�PHWKRGV�DGRSWHG�IRU�HDFK�RI�
WKHVH�PHWKRGRORJLHV��DOO�ZLOO�HOLFLW�D�SHUIRUPDQFH�EDVHG�VFRUH�WKDW�FDQ�EH�XVHG�WR�FRPSDUH�OHYHOV�
RI�VXVFHSWLELOLW\�EHWZHHQ�SDUWLFLSDQWV�
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,W�LV�DOVR�ZRUWK�QRWLQJ�WKDW�WKRVH�VWXGLHV�XVLQJ�HPDLO�VWLPXOL���HLWKHU�LQ�D�ODE�VHWWLQJ�RU�LQ�
D�VLPXODWHG�SKLVKLQJ�VFHQDULR���WR�PHDVXUH�VXVFHSWLELOLW\�UXQ�WKH�ULVN�RI�EHFRPLQJ�RXW�GDWHG�
ZLWKLQ�WKH�VSDFH�RI�D�FRXSOH�RI�\HDUV�IURP�SXEOLFDWLRQ��,W�PD\�EH�WKH�FDVH�WKDW�WKHVH�VWXGLHV�DUH�
QR�ORQJHU�UHSUHVHQWDWLYH�RI�WKH�NLQGV�RI�SKLVKLQJ�HPDLOV�WKDW�XVHUV�HQFRXQWHU�RQ�D�GDLO\�EDVLV��
&RQVWDQW�WHFKQRORJLFDO�DGYDQFHPHQWV�PHDQ�WKDW�WKH�IUDXGXOHQW�HPDLOV�DUH�EHFRPLQJ�HYHU�PRUH�
VRSKLVWLFDWHG�DQG�GLIILFXOW�WR�GHWHFW��&ODVVLFDOO\��XVHUV�ZHUH�WROG�WKDW�FXHV�VXFK�DV�VSHOOLQJ�DQG�
JUDPPDU�PLVWDNHV�ZHUH�D�NH\�JLYHDZD\�IRU�D�SKLVKLQJ�HPDLO��ZKHUHDV�FRQWHPSRUDU\�SKLVKLQJ�
DWWHPSWV� UDUHO\� FRQWDLQ� VXFK� VXSHUILFLDO� FXHV� DQG� LQVWHDG� UHO\�RQ� WKH�XVHU¶V� DELOLW\� WR�GHWHFW�
PRUH�VXEWOH�FXHV��VXFK�DV�WKH�OLNHOLKRRG�WKDW�D�FRPSDQ\�ZRXOG�DVN�IRU�WKH�GHWDLOV�UHTXHVWHG�LQ�
WKH�HPDLO��RU�WKH�OHJLWLPDF\�RI�WKH�HPDLO�DGGUHVV�ZKLFK�DSSHDUV�LQ�WKH�µIURP¶�ILHOG�RI�WKH�HPDLO�

5LVN\�'HFLVLRQ�0DNLQJ�5HVHDUFK

,Q�DGGLWLRQ�WR�WKH�YDULDEOHV�WKDW�KDYH�EHHQ�OLQNHG�GLUHFWO\�WR�IUDXG�YLFWLPLVDWLRQ��WKHUH�DUH�DOVR�
SRWHQWLDOO\�UHOHYDQW�FRQVWUXFWV�IURP�EURDGHU��DQDORJRXV�WRSLFV��5LVN\�GHFLVLRQ�PDNLQJ�EHKDYLRXU�
KDV�EHHQ�DVVRFLDWHG�ZLWK�ZRUNLQJ�PHPRU\��+LQVRQ��-DPHVRQ��	�:KLWQH\���������SHUVRQDOLW\�
�/DXULROD�	�/HYLQ���������DQG�WLPH�SUHVVXUH��2UGȩxH]�	�%HQVRQ�,,,���������$OO�RI�WKHVH�VWXGLHV�
VKDUH�D�NH\�IHDWXUH�±�SDUWLFLSDQWV�DVVHVV�WKH�DWWUDFWLYHQHVV�RI�D�JDPEOH��2UGȩxH]�DQG�%HQVRQ�,,,�
DVNHG�SDUWLFLSDQWV�H[DFWO\�WKDW��JLYHQ�D�VHW�RI�JDPEOHV�WKH\�ZHUH�DVNHG�WR�UDWH�WKH�DWWUDFWLYHQHVV�
RI�HDFK�DQG�VWDWH�WKH�PD[LPXP�DPRXQW�WKH\�ZRXOG�SD\�WR�SOD\�WKH�JDPEOH��%RWK�/DXULROD�DQG�
/HYLQ��DQG�+LQVRQ��-DPHVRQ��DQG�:KLWQH\�XVHG�D�ELQDU\�UHVSRQVH�WDVN�LQ�ZKLFK�SDUWLFLSDQWV�ZHUH�
DVNHG�WR�VHOHFW�HLWKHU�D�VDIH��LPPHGLDWH�RXWFRPH��RU�FKRRVH�HLWKHU�D�PRUH�ULVN\�RSWLRQ�ZKLFK�
LQYROYHG�D�JDPEOH��/DXULROD�	�/HYLQ��RU�D�GHOD\�LQ�SD\�RXW��+LQVRQ��-DPHVRQ��	�:KLWQH\���EXW�
ZRXOG�UHVXOW�LQ�D�ODUJHU�SD\�RXW��6RPH�SKLVKLQJ�HPDLOV�PD\�LQYROYH�VXFK�D�JDPEOH�±�WKH�FKDQFH�
WR�ZLQ�PRQH\�WUDGHG�RII�DJDLQVW�D�VHOI�UHFRJQLVHG�ULVN�RI�IUDXG��+RZHYHU��LW�LV�QRW�FOHDU�WKDW�
WKLV�LV�WUXH�LQ�DOO�FDVHV�±�ZH�VKRXOG�QRW�DVVXPH�WKDW�SHRSOH�DUH�PDNLQJ�D�FRQVFLRXV�GHFLVLRQ�WR�
FKRRVH�EHWZHHQ�WKH�µVDIH¶�DQG�µULVN\¶�RSWLRQV��6LQFH�PDQ\�UHFLSLHQWV�JHQXLQHO\�EHOLHYH�DQ�HPDLO�
LV�IURP�WKH�FRPSDQ\�WKDW�LW�SXUSRUWV�WR�EH�IURP�±WKH�GHFLVLRQ�WR�UHVSRQG�WR�WKDW�HPDLO�ZRXOG�QRW�
EH�FRQVLGHUHG�D�ULVN�DW�WKH�WLPH�

0HDVXULQJ�5LVN\�'HFLVLRQ�0DNLQJ�LQ�(PDLO�0DQDJHPHQW

6FDOH�0HDVXUHV

0RGLF�DQG�$QGHUVRQ��������KDYH�UHFHQWO\�GHYHORSHG�D�VHOI�UHSRUW�VFDOH�PHDVXUH�RI�VXVFHSWLELOLW\�
WR�SHUVXDVLRQ��7KLV�LQFRUSRUDWHV�SV\FKRORJLFDO�PHFKDQLVPV�IURP�D�UDQJH�RI�FRQWH[WV��ZLWK�D�IRFXV�
RQ�PHDVXULQJ�IDFWRUV�WKDW�LQIOXHQFH�VFDP�FRPSOLDQFH��([DPSOH�LWHPV�IURP�WKH�VFDOH�LQFOXGH��
µ,W�LV�LPSRUWDQW�WR�PH�WKDW�WKRVH�ZKR�NQRZ�PH�FDQ�SUHGLFW�ZKDW�,�ZLOO�GR¶��µ,�KDYH�D�KDUG�WLPH�
EUHDNLQJ�EDG�KDELWV¶��DQG�µ,Q�JHQHUDO��,�ZRUN�EHWWHU�ZKHQ�,¶P�XQGHU�SUHVVXUH¶��9DOLGLW\�WHVWLQJ�
RQ�DQ�HDUOLHU�YHUVLRQ�RI�WKH�VFDOH��0RGLF�	�/HD��������IRXQG�WKH�IDFWRUV�PHDVXUHG�LQ�WKH�VFDOH��
VXFK�DV�VHOI�FRQWURO�DQG�VHQVDWLRQ�VHHNLQJ��ZHUH�DOO�UHODWHG�WR�YXOQHUDELOLW\��+RZHYHU��VLQFH�GH�
YHORSLQJ�WKH�VHFRQG�YHUVLRQ�RI�WKH�VFDOH��DQG�LQFOXGLQJ�D�QXPEHU�RI�DGGHG�YDULDEOHV��WKLV�YDOLGLW\�
WHVWLQJ�GRHV�QRW�VHHP�WR�KDYH�EHHQ�UHSHDWHG�VR�ZH�FDQQRW�NQRZ�IRU�VXUH�WKDW�WKLV�XSGDWHG�VFDOH�LV�
DFWXDOO\�PHDVXULQJ�VXVFHSWLELOLW\��,Q�DGGLWLRQ�WR�WKLV��DV�ZLWK�DOO�VHOI�UHSRUW�PHDVXUHV��WKLV�VFDOH�
PD\�EH�VXEMHFW�WR�GHPDQG�FKDUDFWHULVWLFV��L�H��WKH�SDUWLFLSDQW�UHVSRQGV�WR�WKH�VFDOH�LQ�D�ZD\�WKDW�
WKH\�WKLQN�LV�VRFLDOO\�DFFHSWDEOH�UDWKHU�WKDQ�UHVSRQGLQJ�WUXWKIXOO\�
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(PDLO�/HJLWLPDF\�7DVNV

$�PRUH�FRPPRQO\�XVHG�PHDVXUH�RI�YXOQHUDELOLW\�LQYROYHV�DVNLQJ�SDUWLFLSDQWV�WR�UDWH�WKHLU�OLNH�
OLKRRG�WR�UHVSRQG�LQ�JLYHQ�VLWXDWLRQV��7KLV�PHWKRG�KDV�EHHQ�XVHG�LQ�UHVHDUFK�ORRNLQJ�DW�ERWK�
RQOLQH��VHH�EHORZ��DQG�RIIOLQH�IUDXG��H�J��+ROWIUHWHU��5HLVLJ��3LTXHUR��	�3LTXHUR���������EXW�ZH�
ZLOO�IRFXV�KHUH�RQ�WKRVH�VWXGLHV�WKDW�KDYH�LQYHVWLJDWHG�RQOLQH�IUDXG�

<DQ�DQG�*R]X��������XVHG�WKLV�PHWKRG�ZLWK�HPDLO�VFUHHQVKRWV��VKRZLQJ�SDUWLFLSDQWV�HLWKHU�
WKH�VXEMHFW�OLQH�RI�DQ�HPDLO�RU�WKH�HQWLUH�ERG\�RI�WH[W��DV�D�PHDVXUH�RI�WKH�LPSRUWDQFH�RI�DYDLO�
DELOLW\�RI�LQIRUPDWLRQ��2YHUDOO��WKHUH�ZHUH����HPDLOV�LQ�WKLV�WDVN��ZKLFK�ZHUH�DOO�XQVROLFLWHG�VFDP�
HPDLOV�WKDW�KDG�EHHQ�FLUFXODWHG�WR�LQWHUQHW�XVHUV��3DUWLFLSDQWV�FRUUHFWO\�LGHQWLILHG�VLJQLILFDQWO\�
PRUH�HPDLOV�ZKHQ�WKH\�ZHUH�VKRZQ�WKH�HQWLUH�ERG\�RI�WH[W��DV�RSSRVHG�WR�ZKHQ�WKH\�VDZ�RQO\�
WKH�VXEMHFW�OLQH�RI�DQ�HPDLO��:KLOVW�WKLV�NLQG�RI�WDVN�VHHPV�PRUH�UHOLDEOH�DV�D�PHDVXUH�RI�YXOQHU�
DELOLW\�WKDQ�WKH�TXHVWLRQQDLUH�DSSURDFK��DV�LW�LV�PHDVXULQJ�DFWXDO�EHKDYLRXU��WKLV�EHKDYLRXU�LV�VWLOO�
ODERUDWRU\�EDVHG�DQG�SDUWLFLSDQWV�DUH�XQOLNHO\�WR�EH�UHDGLQJ�DQG�PDQDJLQJ�HPDLOV�LQ�WKH�VDPH�
ZD\�DV�WKH\�ZRXOG�ZHUH�WKH\�WR�UHFHLYH�WKH�JLYHQ�HPDLOV�WR�WKHLU�RZQ�LQER[��7KH�ODE�VHWWLQJ�PD\�
LQGXFH�FDXWLRXV��V\VWHP���WKLQNLQJ�ZKLOH�SDUWLFLSDQWV�UHVSRQVHV�DUH�EHLQJ�PRQLWRUHG��ZKLOVW�LQ�
WKH�PRPHQW�GHFLVLRQV�LQ�D�UHDO�OLIH�GHFLVLRQ�PDNLQJ�VHWWLQJ�PD\�LQGXFH�PRUH�LQWXLWLYH��V\VWHP�
��WKLQNLQJ��,Q�DGGLWLRQ��<DQ�DQG�*R]X¶V�WDVN�XVHV�RQO\�SKLVKLQJ�HPDLOV�DV�VWLPXOL��ZKLFK�PD\�
LQIOXHQFH�SDUWLFLSDQWV¶�UHVSRQVHV��7R�WKH�H[WHQW�WKDW�SDUWLFLSDQWV�H[SHFW�WR�GLIIHUHQWLDWH�EHWZHHQ�
D�PL[WXUH�RI�SKLVKLQJ�DQG�OHJLWLPDWH�HPDLOV�ZKHQ�WKH\�DUH�EHLQJ�DVNHG�WR�UDWH�WKHLU�OLNHOLKRRG�
WR�UHVSRQG��GHFLVLRQV�PD\�QRW�PLUURU�UHDO�OLIH�SHUIRUPDQFH�H[DFWO\�

9DULDWLRQV�RI�WKLV�W\SH�RI�PHWKRGRORJ\�KDYH�XVHG�UROH�SOD\�VFHQDULRV��LQ�ZKLFK�SDUWLFLSDQWV�
DUH�DVNHG�WR�DFFHVV�WKH�DFFRXQW�RI�D�FKDUDFWHU�DQG�GHFLGH�KRZ�WKH\�ZRXOG�GHDO�ZLWK�D�QXPEHU�RI�
HPDLOV�LQ�WKH�LQER[�RI�WKLV�DFFRXQW��'RZQV��+ROEURRN��DQG�&UDQRU��������HPSOR\HG�WKLV�PHWKRG�
ZKHQ�DVVHVVLQJ�KRZ�NQRZOHGJH�RI�FXHV��VXFK�DV�VHFXULW\�LFRQV��DIIHFWHG�SKLVKLQJ�VXVFHSWLELOLW\��
3DUWLFLSDQWV��LQ�WKH�UROH�RI�WKH�ILFWLRQDO�µ3DW�-RQHV¶�ZHUH�DVNHG�KRZ�WKH\�ZRXOG�UHVSRQG�WR�HDFK�
RI�ILYH�HPDLOV��HDFK�RI�ZKLFK�FRQWDLQHG�D�85/�OLQN��ZLWK�QR�PHQWLRQ�WKDW�WKH�VWXG\�ORRNHG�DW�
DELOLW\�WR�GHWHFW�SKLVKLQJ�HPDLOV��3RVVLEOH�UHVSRQVH�RSWLRQV�IRU�HDFK�HPDLO�LQFOXGHG��µUHSO\�E\�
HPDLO¶��µFOLFN�RQ�WKH�OLQN¶��DQG�µW\SH�WKH�85/�LQWR�D�EURZVHU�ZLQGRZ¶��7KRVH�ZKR�LQGLFDWHG�WKDW�
WKH\�ZRXOG�FOLFN�RQ�WKH�OLQN�ZHUH�WKHQ�VKRZQ�WKH�OLQNHG�ZHESDJH�DQG�DVNHG�KRZ�WKH\�ZRXOG�
UHVSRQG�IDFHG�ZLWK�WKLV��3DUWLFLSDQWV�ZKR�FRXOG�FRUUHFWO\�GHILQH�µSKLVKLQJ¶�DQG�UHFRJQLVHG�LQFRU�
UHFW�VHFXULW\�ORFN�LPDJHV�VKRZHG�ORZHU�VXVFHSWLELOLW\�WR�SKLVKLQJ��ZKLOVW�NQRZOHGJH�RI�RWKHU�
ULVNV�VXFK�DV�VS\ZDUH�DQG�YLUXVHV�GLG�QRW�DIIHFW�VXVFHSWLELOLW\��7KLV�W\SH�RI�WDVN�LV�LQIRUPDWLYH�
LQ�WKH�VHQVH�WKDW�LW�FDQ�DVVHVV�VXVFHSWLELOLW\�LQ�D�ODE�EDVHG�VHWWLQJ�ZKLOVW�QRW�DOHUWLQJ�SDUWLFLSDQWV�
WR�WKH�QDWXUH�RI�WKH�WDVN��WKXV�HOLPLQDWLQJ�H[SHFWDQF\�HIIHFWV��+RZHYHU��WKH�ZD\�LQ�ZKLFK�WKHVH�
W\SHV�RI�WDVNV�DUH�FRQVWUXFWHG�PD\�VWLOO�SURPSW�VRFLDOO\�GHVLUDEOH�UHVSRQVHV��)RU�H[DPSOH�ZKHQ�
JLYHQ�WKH�RSWLRQ�µW\SH� WKH�85/�LQWR�D�EURZVHU�ZLQGRZ¶�� WKLV�PD\�DOHUW�SDUWLFLSDQWV� WKDW� WKLV�
LV�WKH�PRVW�VHQVLEOH�RSWLRQ�FRPSDUHG�WR�WKH�RWKHU�RSWLRQV�VXFK�DV�µFOLFN�RQ�WKH�OLQN¶��3DUVRQV��
0F&RUPDF��3DWWLQVRQ��%XWDYLFLXV��DQG�-HUUDP��������GHPRQVWUDWHG��XVLQJ�D�UROH�SOD\�WDVN�DV�D�
PHDVXUH�RI�VXVFHSWLELOLW\��WKDW�NQRZOHGJH�RI�WKH�QDWXUH�RI�WKH�VWXG\�DIIHFWHG�EHKDYLRXU��3DUWLFL�
SDQWV�LGHQWLILHG�SKLVKLQJ�HPDLOV�PRUH�VXFFHVVIXOO\�ZKHQ�WKH\�KDG�EHHQ�DOHUWHG�WR�ORRN�RXW�IRU�
WKHP��6XFK�VXEMHFW�H[SHFWDQF\�HIIHFWV�PLJKW�DIIHFW�WKH�LQWHJULW\�RI�D�VWXG\�HYHQ�PRUH�WKDQ�DQ\�
VRFLDOO\�GHVLUDEOH�UHVSRQVH�ELDV�

7KHVH�HPDLO�OHJLWLPDF\�WDVNV�DUH�SRWHQWLDOO\�IXUWKHU�FRQVWUDLQHG��DV�SDUWLFLSDQWV�GR�QRW�KDYH�
DQ\WKLQJ�WR�ULVN�LQ�WKHLU�SDUWLFLSDWLRQ��,I�SDUWLFLSDQWV�ZHUH�WR�MXGJH�WKHVH�HPDLOV�LQ�WKHLU�RZQ�
LQER[HV�WKHQ�LW�ZRXOG�EH�WKHLU�LQIRUPDWLRQ�RU�PRQH\�DW�VWDNH�LI�WKH\�FKRVH�WR�UHSO\��ZKHUHDV�LQ�
WKH�ODE�VLWXDWLRQ��SDUWLFLSDQWV�KDYH�QRWKLQJ�WR�ORVH�ZKHWKHU�WKH\�SHUIRUP�ZHOO�RU�QRW��,Q�RUGHU�WR�
HQFRXUDJH�SDUWLFLSDQWV�WR�SHUIRUP�UHDOLVWLFDOO\��LW�ZRXOG�EH�QHFHVVDU\�WR�SURYLGH�WKHP�ZLWK�VRPH�



&RS\ULJKW���������,*,�*OREDO��&RS\LQJ�RU�GLVWULEXWLQJ�LQ�SULQW�RU�HOHFWURQLF�IRUPV�ZLWKRXW�ZULWWHQ�SHUPLVVLRQ�RI�,*,�*OREDO�LV�SURKLELWHG�

,QWHUQDWLRQDO�-RXUQDO�RI�&\EHU�%HKDYLRU��3V\FKRORJ\�DQG�/HDUQLQJ���������������-XO\�6HSWHPEHU����������

LQFHQWLYH�VXFK�DV�D�SUL]H�IRU�WKH�SDUWLFLSDQW�ZKR�SHUIRUPV�EHVW��:KLOVW�WKLV�PD\�HQFRXUDJH�SDUWLFL�
SDQWV�WR�SXW�PRUH�HIIRUW�LQWR�WKH�WDVN��LW�LV�VWLOO�QRW�UHSUHVHQWDWLYH�RI�WKH�ULVN�WKDW�WKH\�IDFH�ZKHQ�
PDQDJLQJ�SKLVKLQJ�HPDLOV�LQ�UHDO�OLIH��$V�\HW��LW�LV�XQFOHDU�KRZ�PXFK�WKLV�DIIHFWV�VWXG\�YDOLGLW\�

0RGLF�DQG�/HD��������JDYH�SDUWLFLSDQWV�ZULWWHQ�GHVFULSWLRQV�RI�IUDXGXOHQW�FRPPXQLFDWLRQV��
ERWK�RQOLQH�DQG�RIIOLQH��EXW�LQVWHDG�RI�DVNLQJ�WKHLU�OLNHOLKRRG�WR�UHVSRQG��WKH\�DVNHG�SDUWLFLSDQWV�
ZKHWKHU�WKH\�KDG�HYHU�UHVSRQGHG�WR�VXFK�D�FRPPXQLFDWLRQ�DQG�RQO\�XVHG�WKRVH�SDUWLFLSDQWV�ZKR�
UHSRUWHG�EHLQJ�YLFWLPLVHG�LQ�WKH�SDVW�LQ�IXUWKHU�DQDO\VLV��2I�����LQLWLDO�SDUWLFLSDQWV��RQO\����FODLPHG�
WR�KDYH�UHVSRQGHG�WR�D�IUDXGXOHQW�RIIHU�OLNH�WKRVH�GHVFULEHG��PHDQLQJ�WKDW�WKH�VDPSOH�VL]H�XVHG�
LQ�WKH�UHPDLQGHU�RI�WKH�DQDO\VLV�ZDV�GUDVWLFDOO\�UHGXFHG��2QFH�WKHVH�SDUWLFLSDQWV�KDYH�LGHQWLILHG�
WKHPVHOYHV�DV�YLFWLPV�RI�IUDXGXOHQW�FRPPXQLFDWLRQV�WKHQ�ZRUNLQJ�ZLWK�WKHP�JHQHUDWHV�WKH�VDPH�
LVVXHV�DV�GHVFULEHG�EHORZ�LQ�UHODWLRQ�WR�UHVHDUFK�WKDW�GLUHFWO\�VDPSOHV�YLFWLPV��:KLOVW�UHDO�OLIH�
YLFWLPLVDWLRQ�GRHV�SURYLGH�D�PRUH�UHDOLVWLF�PHDVXUH�RI�YXOQHUDELOLW\��WKLV�WDVN�JHQHUDWHV�DQ�HOH�
PHQW�RI�VHOI�UHSRUW�ELDV��3DUWLFLSDQWV�PD\�LQWHUSUHW�WKH�ZULWWHQ�GHVFULSWLRQV�GLIIHUHQWO\�GHSHQGLQJ�
XSRQ�WKHLU�RZQ�H[SHULHQFHV�DQG�WKH\�PD\�EH�HPEDUUDVVHG�WR�DGPLW�WKDW�WKH\�UHVSRQGHG�WR�WKH�
FRPPXQLFDWLRQV��,Q�DGGLWLRQ�WR�WKLV��WKH�WDVN�PHDVXUHV�YLFWLPLVDWLRQ�UDWKHU�WKDQ�YXOQHUDELOLW\���
MXVW�EHFDXVH�D�SHUVRQ�KDV�QHYHU�UHVSRQGHG�WR�D�SKLVKLQJ�HPDLO�GRHV�QRW�PHDQ�WKDW�WKH\�DUH�QRW�
YXOQHUDEOH��DV�LW�PD\�EH�WKDW�WKH\�KDYH�VLPSO\�QRW�UHFHLYHG�D�VXIILFLHQWO\�FRQYLQFLQJ�HPDLO�\HW�

:RUNLQJ�ZLWK�3DVW�9LFWLPV

*LYHQ� WKH� XQFHUWDLQ� YDOLGLW\� RI� ODE�EDVHG� VLPXODWLRQV� RI� RQOLQH� SKLVKLQJ� VFHQDULRV� IRU� UHDO�
ZRUOG�EHKDYLRXU��DQ�DOWHUQDWLYH�DSSURDFK�LV�WR�VWXG\�SDVW�YLFWLPV�RI�IUDXG��2Q�RQH�KDQG��YLFWLPV�
IRUP�D�VDPSOH�SRSXODWLRQ�ZKR�KDYH�VHOI�HYLGHQWO\�GHPRQVWUDWHG�YXOQHUDELOLW\�WR�RQOLQH�IUDXG�
DWWHPSWV�LQ�D�UHDO�ZRUOG�VHWWLQJ��+RZHYHU��WKHUH�DUH�VWLOO�D�QXPEHU�RI�FKDOOHQJHV�IDFHG�LQ�XVLQJ�
VXFK�D�VDPSOH�IRU�WKLV�NLQG�RI�UHVHDUFK��2QH�RI�WKHVH�LV�WKDW��RI�FRXUVH��IUDXG�YLFWLPLVDWLRQ�LV�D�
TXDVL�H[SHULPHQWDO�YDULDEOH��VXFK�LQGLYLGXDOV�KDYH�QRW�EHHQ�DVVLJQHG�DW�UDQGRP�WR�D�µYLFWLP¶�
JURXS��PHDQLQJ�WKDW� WKH�FRQWH[WXDO�FLUFXPVWDQFHV�VXUURXQGLQJ�WKHLU�YLFWLPLVDWLRQ�QHHG�WR�EH�
HVWDEOLVKHG��%HLQJ�D�SDVW�HYHQW�RXWVLGH�RI�H[SHULPHQWDO�FRQWURO��WKLV�FDQ�EH�GLIILFXOW�DV�ZH�DUH�
UHOLDQW�XSRQ�WKH�YLFWLP¶V�RZQ�UHFDOO�RI�WKH�FRQWH[W�VXUURXQGLQJ�WKH�HYHQW��7KH�OLNHOLKRRG�RI�D�
YLFWLP�EHLQJ�DEOH�WR�UHFDOO�WKHLU�PHQWDO�VWDWH�XSRQ�UHFHLYLQJ�WKH�HPDLO�DQG�DV�D�FRQVHTXHQFH�RI�
UHDGLQJ�LW�±�ZHUH�WKH\�WLUHG��GLVWUDFWHG��DQ[LRXV��H[FLWHG�±�LV�PLQLPDO��,W�LV�DOVR�TXLWH�SRVVLEOH�
WKDW�WKH�LQGLYLGXDO�ZKR�KDV�EHHQ�D�YLFWLP�ZLOO�KDYH�FKDQJHG�DV�D�UHVXOW�RI�WKH�LQFLGHQW��DIWHU�
DOO��WKH\�PD\�KDYH�EHHQ�ILQDQFLDOO\�UXLQHG��WKH\�PD\�EH�HPEDUUDVVHG�E\�ZKDW�QRZ�DSSHDUV�WR�
WKHP�WR�EH�JXOOLELOLW\��7KH\�PD\�DOVR�KDYH�UHDG�DERXW�WKH�VFDP�RU�RWKHU�VLPLODU�VFDPV��DQG�PD\�
KDYH�EHHQ�SDUW�RI�WUDLQLQJ�SURJUDPPHV�ZLWK�UHVSHFW�WR�RQOLQH�VHFXULW\��$V�D�UHVXOW��WKH�UHVSRQVHV�
WKH\�JLYH�WR�TXHVWLRQV�DQG�SV\FKRORJLFDO�PHDVXUHV�PD\�GLIIHU�IURP�WKH�ZD\�WKH\�ZRXOG�KDYH�
UHVSRQGHG�SULRU�WR�YLFWLPLVDWLRQ�

,Q�DGGLWLRQ��WKLV�PHWKRG�UHOLHV�RQ�WKH�UHVHDUFKHU¶V�DELOLW\�WR�HVWDEOLVK�D�FRPSDUDEOH�FRQWURO�
JURXS�VR�WKDW�GLIIHUHQFHV�FDQ�EH�PHDVXUHG�EHWZHHQ�WKH�YXOQHUDEOH�JURXS�DQG�D�JURXS�RI�XVHUV�
ZKR�GR�QRW�GHPRQVWUDWH�YXOQHUDELOLW\��7KLV�PD\�SURYH�FKDOOHQJLQJ�IRU�D�QXPEHU�RI�UHDVRQV�±�
WKH�PRVW�VLJQLILFDQW�EHLQJ�HVWDEOLVKLQJ�ZKR�LV�QRW�YXOQHUDEOH��,W�PD\�EH�WKH�FDVH�WKDW�D�XVHU�KDV�
QHYHU�UHVSRQGHG�WR�D�IUDXGXOHQW�HPDLO�FRPPXQLFDWLRQ��EXW�WKLV�PD\�EH�EHFDXVH�WKH\�KDYH�QRW�
UHFHLYHG�D�VXIILFLHQWO\�FRQYLQFLQJ�SKLVKLQJ�HPDLO��&RQWURO�JURXS�SDUWLFLSDQWV�DQG�SDVW�YLFWLPV�
FDQ�EH�PDWFKHG�RQ� WKHLU�GHPRJUDSKLF�FKDUDFWHULVWLFV� �DJH��JHQGHU��HGXFDWLRQDO�EDFNJURXQG���
WKHLU� LQWHUQHW�H[SHULHQFH��DQG�WKHLU�HPDLO�XVDJH�KDELWV��EXW�XQIRUWXQDWHO\� LW� LV�QRW�UHDOLVWLF� WR�
HVWDEOLVK�WKH�H[DFW�HPDLOV�ZKLFK�SDUWLFLSDQWV�KDYH�UHFHLYHG�LQ�WKHLU�WLPH�DV�LQWHUQHW�XVHUV��VR�LV�
QRW�SRVVLEOH�WR�NQRZ�ZKHWKHU�PHPEHUV�RI�WKH�FRQWURO�JURXS�DUH�OHVV�YXOQHUDEOH�RU�ZKHWKHU�WKH\�
KDYH�VLPSO\�QRW�UHFHLYHG�WKH�VDPH�SKLVKLQJ�HPDLOV�DV�YLFWLPV�
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1RQHWKHOHVV��WKLV�PHWKRG�KDV�EHHQ�XVHG�E\�D�QXPEHU�RI�UHVHDUFKHUV�DV�LW�FDQ�EH�VHHQ�WR�
FDUU\�PRUH�IDFH�YDOLGLW\�DV�D�PHDVXUH�RI�YXOQHUDELOLW\�WKDQ�WKH�HPDLO�OHJLWLPDF\�WDVNV�PHQWLRQHG�
DERYH��:KLWW\�DQG�%XFKDQDQ��������FRPSDUHG�SHUIRUPDQFH�PHDVXUHV�RI�ORQHOLQHVV��H[WUDYHUVLRQ��
DJUHHDEOHQHVV��QHXURWLFLVP��URPDQWLF�EHOLHIV��DQG�VHQVDWLRQ�VHHNLQJ��EHWZHHQ�YLFWLPV�RI�RQOLQH�
URPDQFH�VFDPV�DQG�D�FRQWURO�JURXS�WR�HVWDEOLVK�DQ\�GLIIHUHQFHV��7KH�RQO\�VLJQLILFDQW�ILQGLQJ�LQ�
WKLV�VWXG\�ZDV�WKDW�YLFWLPV�ZHUH�PRUH�LQFOLQHG�WR�LGHDOLVH�URPDQWLF�SDUWQHUV��7KLV�ZRUN�ORRNV�
VROHO\�DW�YLFWLPV�RI�RQOLQH�URPDQFH�VFDPV�WKRXJK��ZKLFK�LV�D�VSHFLILF�IRFXV�DQG�LW�FDQQRW�EH�
DVVXPHG�WKDW�ILQGLQJV�ZRXOG�JHQHUDOLVH�WR�YLFWLPV�RI�RWKHU�W\SHV�RI�VFDPV�RQOLQH�

6KDGHO�DQG�3DN��������DOVR�ZRUNHG�ZLWK�SDVW�YLFWLPV��ORRNLQJ�DW�GLIIHUHQFHV�LQ�GHPRJUDSKLF��
DQG�SV\FKRORJLFDO�FKDUDFWHULVWLFV���VXFK�DV�LPSXOVLYLW\��VHOI�UHOLDQFH��DQG�RSWLPLVP���EHWZHHQ�
RIIOLQH�IUDXG�YLFWLPV�DQG�D�FRQWURO�JURXS��7KHVH�YLFWLPV�ZHUH�JURXSHG�GHSHQGLQJ�RQ�WKH�W\SH�
RI� IUDXG�RI�ZKLFK� WKH\�ZHUH�YLFWLP�� LQ� WKLV�FDVH�HLWKHU� ORWWHU\��RU� LQYHVWPHQW�YLFWLPV��6RPH�
GLIIHUHQFHV�ZHUH�IRXQG�EHWZHHQ�YLFWLPV�DQG�FRQWUROV�RQ�GHPRJUDSKLF�IDFWRUV�VXFK�DV�JHQGHU��
DJH��PDULWDO�VWDWXV��DQG�UHOLJLRXV�EHOLHIV��)XUWKHU�WR�WKLV��GLIIHUHQFHV�ZHUH�IRXQG�EHWZHHQ�WKH�
YLFWLP�DQG�WKH�FRQWURO�JURXSV��)RU�H[DPSOH��ORWWHU\�YLFWLPV�ZHUH�IRXQG�WR�GHPRQVWUDWH�KLJKHU�
LPSXOVLYLW\�WKDQ�ERWK�LQYHVWPHQW�YLFWLPV�DQG�WKH�FRQWURO�JURXS��ZKLOVW�WKH�YLFWLP�JURXS�DV�D�
ZKROH�GHPRQVWUDWHG�PRUH�VHOI�UHOLDQFH�WKDQ�WKH�FRQWURO�JURXS��+RZHYHU��HDFK�RI�WKH�YDULDEOHV�
GLVFXVVHG�LQ�WKLV�VWXG\�ZDV�RQO\�PHDVXUHG�E\�RQH�TXHVWLRQ��PHDQLQJ�WKDW�WKH�DFFXUDF\�RI�WKHVH�
LQ�PHDVXULQJ�WKH�YDULDEOHV�GHVFULEHG�PD\�EH�IDLUO\�OLPLWHG�

$OWKRXJK�SULRU�YLFWLPLVDWLRQ�GRHV�GHPRQVWUDWH�D�FOHDU�YXOQHUDELOLW\��ZH�PXVW�DOVR�FRQVLGHU�
GLIIHUHQFHV�WKDW�PD\�EH�DSSDUHQW�DV�D�UHVXOW�RI�WKH�VHYHULW\�RI�WKH�YLFWLP¶V�H[SHULHQFH��L�H��KRZ�
PXFK�PRQH\�ZDV�ORVW���DQG�WKH�H[WHQW�RI�WKHLU�YXOQHUDELOLW\��L�H��KRZ�ORQJ�WKH�VFDP�ZHQW�RQ��
KRZ�FRQYLQFHG�WKH\�ZHUH�WKDW�WKH�VFDP�ZDV�OHJLWLPDWH���)RU�WKLV�UHDVRQ�LW�ZRXOG�EH�QHFHVVDU\�
WR�WDNH�VXFK�LQIRUPDWLRQ�LQWR�DFFRXQW�ZKHQ�ZRUNLQJ�ZLWK�YLFWLPV��ZKLFK�QHLWKHU�RI�WKH�DERYH�
VWXGLHV�UHSRUW�GRLQJ��7KH�PHWKRG�RI�UHFUXLWPHQW�IRU�ZRUN�ZLWK�SDVW�YLFWLPV�PD\�DOVR�LQIOXHQFH�WKH�
YDOLGLW\�RI�WKH�GDWD�DV�F\EHUFULPH�JRHV�KHDYLO\�XQGHUUHSRUWHG��ZLWK�VXEVWDQWLDOO\�ORZHU�UHSRUWLQJ�
UDWHV�WKDQ�RWKHU�FULPHV��&RSHV��.HUOH\��0DVRQ��	�9DQ�:\N���������VR�WKHUH�PD\�EH�VRPH�ELDV�
LQ�WKH�VDPSOH�RI�YLFWLPV�ZKR�DUH�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�UHVHDUFK�UHODWLQJ�WR�WKHLU�H[SHULHQFHV��
7KH\�PD\�QRW�UHSRUW�WKHLU�YLFWLPLVDWLRQ�GXH�WR�HPEDUUDVVPHQW�RU�ODFN�RI�EHOLHI�WKDW�LW�ZLOO�KHOS�
LQ�DQ\�ZD\��VR�LW�LV�XQOLNHO\�WKDW�WKHVH�SHRSOH�ZLOO�EH�ZLOOLQJ�WR�GLVFXVV�WKHLU�H[SHULHQFHV�ZLWK�D�
UHVHDUFKHU�HLWKHU��(YHQ�RI�WKRVH�ZKR�KDYH�UHSRUWHG�WKHLU�H[SHULHQFHV��LW�LV�XQOLNHO\�WKDW�DOO�ZLOO�
EH�LQFOLQHG�WR�SDUWLFLSDWH�LQ�UHVHDUFK�DERXW�WKHLU�H[SHULHQFH��ZKLFK�PD\�IXUWKHU�ELDV�WKH�VDPSOH��
:H�PXVW�DOVR�QRW� LJQRUH� WKH� LVVXH�WKDW�REWDLQLQJ�DFFHVV� WR�D�VDPSOH�RI�SDVW�YLFWLPV�LQ� LWVHOI�
SURGXFHV�D�FKDOOHQJH�IRU�WKH�UHVHDUFKHU��DV�GRHV�REWDLQLQJ�D�FRPSDUDEOH�FRQWURO�JURXS�LQ�WHUPV�
RI�WKH�GHPRJUDSKLF�PDNH�XS�RI�WKH�SDUWLFLSDQWV�

6LPXODWHG�3KLVKLQJ�$WWDFNV

3RVVLEO\�WKH�H[SHULPHQWDO�DVVHVVPHQW�RI�YXOQHUDELOLW\�ZLWK�WKH�KLJKHVW�IDFH�YDOLGLW\��EXW�FOHDUO\�
DOVR�WKH�PRVW�HWKLFDOO\�FKDOOHQJLQJ��ZRXOG�EH�WR�VLPXODWH�D�JHQXLQH�SKLVKLQJ�DWWDFN�E\�VHQGLQJ�D�
IDNH�SKLVKLQJ�HPDLO�WR�SDUWLFLSDQWV�DQG�UHFRUGLQJ�ZKHWKHU�RU�QRW�WKH\�UHVSRQG��-DJDWLF��-RKQVRQ��
-DNREVVRQ��DQG�0HQF]HU��������XVHG�WKLV�PHWKRG�WR�HVWDEOLVK�ZKHWKHU�WKHUH�ZDV�D�GLIIHUHQFH�LQ�
UHVSRQVH�UDWH�ZKHQ�WKH�SDUWLFLSDQW�UHFHLYHG�DQ�HPDLO�SXUSRUWLQJ�WR�EH�IURP�VRPHRQH�ZLWKLQ�WKHLU�
VRFLDO�JURXS�FRPSDUHG�WR�D�FRQWURO�HPDLO�ZKLFK�FDPH�IURP�D�VWUDQJHU��XQNQRZQ�WR�WKH�SDUWLFLSDQW��
7KH\�IRXQG�D�VLJQLILFDQWO\�KLJKHU�UHVSRQVH�UDWH�WR�WKH�HPDLOV�WKDW�FDPH�IURP�VHQGHUV�IDPLOLDU�
WR�WKH�SDUWLFLSDQW��)RU�WKLV�VWXG\��-DJDWLF�HW�DO��UHFUXLWHG�SDUWLFLSDQWV�IURP�,QGLDQD�8QLYHUVLW\�
EDVHG�RQ�VRFLDO�QHWZRUNLQJ�LQIRUPDWLRQ�SXEOLFO\�DYDLODEOH�DERXW�WKHP�RQ�WKH�LQWHUQHW��ZKLFK�
UHSUHVHQWV�WKH�HDVH�RI�D�JHQXLQH�VSHDU�SKLVKLQJ�DWWDFN�EHLQJ�WDUJHWHG�DW�WKHP��7KH�HPDLO�ZKLFK�
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SDUWLFLSDQWV�UHFHLYHG��HLWKHU�SXUSRUWLQJ�WR�EH�IURP�D�IULHQG�RU�IURP�D�VWUDQJHU�WR�WKH�UHFLSLHQW��
OLQNHG�WR�D�ZHEVLWH�ZKLFK�KDG�QR�UHIHUHQFH�WR�,QGLDQD�8QLYHUVLW\�LQ�WKH�85/�EXW�DVNHG�WKHP�WR�
HQWHU�WKHLU�8QLYHUVLW\�QHWZRUN�LQIRUPDWLRQ��L�H��XVHUQDPH�DQG�SDVVZRUG���$OWKRXJK�WKH�UHVHDUFK�
IRXQG�D�UHODWLYHO\�KLJK�UHVSRQVH�UDWH�IRU�HPDLOV�IURP�IDPLOLDU�VHQGHUV��WKH�SUHPLVH�RI�D�IULHQG�
SHHU�VHQGLQJ�DQ�HPDLO�WKDW�DVNV�\RX�WR�LQSXW�8QLYHUVLW\�ORJ�LQ�FUHGHQWLDOV�PD\�QRW�EH�UHDOLVWLF��,W�
PD\�KDYH�EHHQ�PRUH�DSSURSULDWH�WR�VHQG�WKHVH�HPDLOV�IURP�D�OHFWXUHU�NQRZQ�DGPLQLVWUDWRU�DW�WKH�
8QLYHUVLW\�ZKR�WKH�VWXGHQW�SDUWLFLSDQWV�ZRXOG�DOVR�KDYH�EHHQ�IDPLOLDU�ZLWK�DQG�ZRXOG�EH�PRUH�
XVHG�WR�UHFHLYLQJ�VXFK�HPDLOV�IURP��,Q�DGGLWLRQ��WKH�OHYHO�RI�DXWKRULW\�RI�WKH�VHQGHU�RI�DQ�HPDLO�
DVNLQJ�DERXW�8QLYHUVLW\�FUHGHQWLDOV�PD\�LQIOXHQFH�WKH�UHVSRQVH�UDWH�LQ�DGGLWLRQ�WR�IDPLOLDULW\�
ZLWK�WKH�VHQGHU��DV�GHPRQVWUDWHG�E\�*XpJXHQ�DQG�-DFRE��������

*XpJXHQ�DQG�-DFRE��������XVHG�D�VLPLODU�PHWKRG�WR�PHDVXUH�WKH�LQIOXHQFH�RI�LQIRUPDWLRQ�
DERXW�VRFLDO�VWDWXV�RQ�OLNHOLKRRG�WR�UHVSRQG��7KH\�VHQW�D�VLPXODWHG�HPDLO�FRQWDLQLQJ�D�+70/�
IRUP�IRU�D�VXUYH\�RQ�IRRG�KDELWV��ZKLFK�SXUSRUWHG�WR�EH�IURP�HLWKHU�D�VFLHQWLILF�UHVHDUFKHU��ZKR�
ZDV�GHHPHG�WR�EH�RI�KLJKHU�VRFLDO�VWDWXV��RU�IURP�DQ�XQGHUJUDGXDWH�VWXGHQW��ZKR�ZDV�GHHPHG�WR�
EH�RI�ORZHU�VRFLDO�VWDWXV��7KLV�GDWD�FDPH�IURP�WZR�VHSDUDWH�VDPSOHV��WKH�ILUVW�RI�ZKLFK�WDUJHWHG�
VWXGHQWV�DW�WKH�8QLYHUVLW\�RI�%UHWDJQH�6XG�ZKR�ZHUH�ORJJHG�LQWR�ZRUNVWDWLRQV�DW�WKH�XQLYHUVLW\�
DW�WKH�WLPH�WKH�SKLVKLQJ�DWWDFN�ZDV�WR�EH�VHQW��7KH�VHFRQG�VDPSOH�ZDV�UDQGRPO\�VHOHFWHG�IURP�
D�OLVW�RI�HPDLO�DGGUHVVHV�WDNHQ�IURP�VRIWZDUH�GHVLJQHG�WR�SURFXUH�WKLV�NLQG�RI�LQIRUPDWLRQ�IURP�
WKH�LQWHUQHW��(PDLOV�VHQW�IURP�WKH�VFLHQWLILF�UHVHDUFKHU�JDLQHG�D�KLJKHU�UHVSRQVH�UDWH�IURP�ERWK�
VDPSOHV��VDPSOH�����������VDPSOH������������WKDQ�WKH�HPDLOV�IURP�DQ�XQGHUJUDGXDWH�VWXGHQW�
�VDPSOH���������VDPSOH������������7KH�FRQWHQW�RI�WKH�HPDLO�LV�OLNHO\�WR�KDYH�EHHQ�PRUH�UHOHYDQW�
WR�WKH�VWXGHQW�VDPSOH��DV�WKH\�DUH�PRUH�OLNHO\�WR�KDYH�UHFHLYHG�VLPLODU�HPDLOV�SUHYLRXVO\��ZKLFK�
PD\�H[SODLQ�WKHLU�KLJKHU�UHVSRQVH�UDWH��8QOLNH�-DJDWLF�HW�DO�¶V�ZRUN��LQ�ZKLFK�SDUWLFLSDQWV�ZHUH�
DVNHG�IRU�SHUVRQDO�LQIRUPDWLRQ��WKLV�HPDLO�FRQWDLQLQJ�D�OLQN�WR�D�TXHVWLRQQDLUH�DERXW�IRRG�KDE�
LWV�GRHV�QRW�SRVH�DQ\�SDUWLFXODU�ULVN�WR�WKH�SDUWLFLSDQW��,W�LV�QRW�QHFHVVDULO\�UHSUHVHQWDWLYH�RI�D�
SKLVKLQJ�DWWDFN�LQ�ZKLFK�WKH�IUDXGVWHU�ZRXOG�DWWHPSW�WR�HOLFLW�SHUVRQDO�LQIRUPDWLRQ�VXFK�DV�ORJ�LQ�
FUHGHQWLDOV�RU�EDQN�GHWDLOV��DQG�WKH�ODFN�RI�SHUVRQDO�FRQWH[W��H�J��QHHGLQJ�WR�XSGDWH�WKHLU�SHUVRQDO�
LQIRUPDWLRQ�RQ�D�VLWH�WR�DYRLG�ORVLQJ�DFFHVV��PHDQV�WKDW�WKHUH�LV�QR�LQFHQWLYH�IRU�WKH�SDUWLFLSDQW�WR�
UHVSRQG��,Q�DGGLWLRQ�WR�WKLV��*XpJXHQ�DQG�-DFRE�VXJJHVW�WKDW�WKH�ODFN�RI�JHRJUDSKLFDO�SUR[LPLW\�
EHWZHHQ�WKRVH�LQ�WKH�VHFRQG�VDPSOH�DQG�WKH�VHQGHU�RI�WKH�HPDLO��ZKR�LV�EDVHG�DW�WKH�8QLYHUVLW\��
PD\�KDYH�PDGH�WKHP�PRUH�OLNHO\�WR�UHIXVH���LJQRUH�WKH�UHTXHVW�IRU�SDUWLFLSDWLRQ��DV�WKHUH�ZRXOG�
EH�QR�FKDQFH�RI�IXWXUH�LQWHUDFWLRQV�EHWZHHQ�WKH�UHFLSLHQW�DQG�VHQGHU�

$QRWKHU�H[DPSOH�RI�WKLV�PHWKRGRORJ\�FRPHV�IURP�:ULJKW�DQG�0DUHWW��������ZKR�PHDVXUHG�
WKH�LPSRUWDQFH�RI�GLIIHUHQW�EHKDYLRXUDO�IDFWRUV�WR�UHFLSLHQWV¶�OLNHOLKRRG�WR�UHVSRQG�WR�D�VLPXODWHG�
SKLVKLQJ�HPDLO��,Q�WKLV�VWXG\��SDUWLFLSDQWV�VLJQHG�XS�WR�WDNH�SDUW�LQ�UHVHDUFK�ZLWK�WKH�JHQHULF�
WLWOH�µVHFXULW\�UHVHDUFK¶�DQG�ZHUH�WKHQ�JLYHQ�D�XQLTXH�,'�FRGH��ZKLFK�WKH\�ZHUH�WROG�ZDV�WR�EH�
XVHG�WR�DFFHVV�FRXUVH�PDWHULDOV��DVVHVVPHQWV��DQG�JUDGHV��7KH�SDUWLFLSDQWV�ZHUH�DOVR�WROG�QRW�WR�
GLVFORVH�WKH�FRGH�WR�DQ\ERG\�DQG�VLJQHG�D�QRQGLVFORVXUH�DJUHHPHQW��7KHVH�VWXGHQWV�WKHQ�VWXGLHG�
D�PRGXOH�RQ�LQWHUQHW�VHFXULW\�DQG�SULYDF\�DV�SDUW�RI�WKHLU�FRXUVH��ZKLFK�ODVWHG�IRU�HLJKW�ZHHNV�
DQG�FRPSOHWHG�D�QXPEHU�RI�TXHVWLRQQDLUHV�DVVHVVLQJ�ZHE�H[SHULHQFH�DQG�ULVN�WDNLQJ�EHKDYLRXU�
GXULQJ�WKLV�WLPH��$IWHU�WKLV��WKH�VLPXODWHG�SKLVKLQJ�DWWDFN�RFFXUUHG��DVNLQJ�VWXGHQWV�WR�GLVFORVH�
WKHLU�XQLTXH�,'�FRGH�GXH�WR�ORVW�LQIRUPDWLRQ�ZLWKLQ�WKH�LQIRUPDWLRQ�WHFKQRORJ\�GDWDEDVH��2I�WKH�
����SDUWLFLSDQWV�LQFOXGHG�LQ�WKH�ILQDO�DQDO\VHV������RI�WKHVH�UHVSRQGHG�WR�WKH�HPDLO�DQG�LW�ZDV�
UHSRUWHG�WKDW�VXFFHVV�RI�WKH�SKLVKLQJ�DWWDFN�ZDV�UHODWHG�WR�OHVV�ZHE�H[SHULHQFH��OHVV�VHFXULW\�
NQRZOHGJH��OHVV�VXVSLFLRQ�RI�KXPDQLW\��DQG�ORZHU�FRPSXWHU�VHOI�HIILFDF\�

+RZHYHU��RQH�SRWHQWLDOO\�SUREOHPDWLF�DVSHFW�RI�WKLV�H[SHULPHQW�ZDV�WKDW�VLQFH�VWDUWLQJ�WKHLU�
FRXUVH��DOO�VWXGHQWV�DW�WKH�8QLYHUVLW\�ZHUH�VXEMHFW�WR�D�JHQXLQH�SKLVKLQJ�DWWDFN��ZKLFK�PD\�KDYH�
UDLVHG�DZDUHQHVV�RI�WKH�LVVXH��DV�D�IROORZ�XS�HPDLO�ZDV�VHQW�DURXQG�IURP�DGPLQLVWUDWRUV�ZDUQ�
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LQJ�VWXGHQWV�QRW�WR�UHVSRQG�WR�VXFK�HPDLOV��7KH�IDFW�WKDW�WKH�VWXGHQWV�KDG�MXVW�VWXGLHG�D�PRGXOH�
RQ�LQWHUQHW�VHFXULW\�PD\�DOVR�KDYH�PDGH�WKHP�PRUH�ZDU\�RI�VXFK�DWWDFNV�DQG�PD\�KDYH�OHG�WR�D�
UHGXFHG�UHVSRQVH�UDWH��)XUWKHU�WR�WKLV��WKH�SDUWLFLSDQWV�KDG�DJUHHG�WR�SDUWLFLSDWH�LQ�D�VWXG\�FRQ�
FHUQLQJ�µVHFXULW\�UHVHDUFK¶�DQG�HYHQ�WKRXJK�WKH\�KDG�QRW�EHHQ�WROG�WKH\�ZRXOG�UHFHLYH�D�SKLVKLQJ�
HPDLO��WKH\�PD\�KDYH�EHHQ�PRUH�VXVSLFLRXV�RI�VXFK�VHFXULW\�EUHDFKHV�RFFXUULQJ�

$OO�RI�WKHVH�H[DPSOHV�KDYH�WKH�VDPH�IXQGDPHQWDO�SUREOHPV�WKDW�WKH�OLNHOLKRRG�RI�SDUWLFLSDQWV�
UHVSRQGLQJ�WR�DQ�HPDLO�LV�KLJKO\�GHSHQGHQW�RQ�WKH�FRQWHQW�RI�WKH�HPDLO�LWVHOI�DQG�WKH�FRQWH[W�LQ�
ZKLFK�WKH�HPDLO�LV�UHFHLYHG��7KH�FRQWHQW�FDQ�EH�PDQLSXODWHG�E\�WKH�UHVHDUFKHU��KRZHYHU�WKLV�
ZRXOG�OLNHO\�UHTXLUH�D�EHWZHHQ�VXEMHFWV�GHVLJQ��ZKHUHE\�HDFK�SDUWLFLSDQW�ZRXOG�RQO\�UHFHLYH�
RQH�HPDLO�PDQLSXODWLRQ��DV�LVVXHV�PD\�DULVH�IURP�VHQGLQJ�PXOWLSOH�HPDLO�PDQLSXODWLRQV�WR�WKH�
VDPH�SDUWLFLSDQW��(YHQ�LI�WKH\�ZHUH�XQIDPLOLDU�ZLWK�WKH�UHVHDUFK�WKH\�ZRXOG�XQGRXEWHGO\�EHFRPH�
VXVSLFLRXV�DQG�EH�OHVV�OLNHO\�WR�UHVSRQG�XSRQ�UHFHLSW�RI�QXPHURXV�VLPXODWHG�HPDLOV��,W�LV�FOHDU�
WKRXJK�WKDW�WKHUH�DUH�LQGLYLGXDO�GLIIHUHQFHV�LQ�UHVSRQVH�UDWHV�WR�SKLVKLQJ�HPDLOV��VR�D�EHWZHHQ�
VXEMHFWV�GHVLJQ�LV�QRW�LGHDO��DV�WKLV�ZRXOG�UHTXLUH�D�ODUJH�VDPSOH�VL]H�WR�DFFRXQW�IRU�VXFK�LQGL�
YLGXDO�GLIIHUHQFHV��,Q�DGGLWLRQ��WKH�FRQWH[W�LQ�ZKLFK�D�SDUWLFLSDQW�UHFHLYHV�RU�UHDGV�D�VLPXODWHG�
HPDLO�FDQQRW�EH�PDQLSXODWHG�LQ�WKLV�VLWXDWLRQ��ZKLFK�ZRXOG�PHDQ�WKDW�WKH�UHVHDUFKHU�ZRXOG�EH�
UHOLDQW�XSRQ�WKH�SDUWLFLSDQW�WR�UHFDOO�WKH�VLWXDWLRQ�WKH\�ZHUH�LQ�ZKHQ�WKH\�UHDG�WKH�HPDLO��,I�D�
SHUVRQ�FKRRVHV�WR�UHVSRQG�DQG�LV�WROG�VWUDLJKW�DZD\�DERXW�WKH�SXUSRVH�RI�WKH�UHVHDUFK�WKHQ�WKLV�LV�
D�OHJLWLPDWH�RSWLRQ��+RZHYHU�LI�D�SDUWLFLSDQW�GRHV�QRW�UHVSRQG�DQG�LV�FRQWDFWHG�ZLWK�D�IROORZ�XS�
TXHVWLRQQDLUH�DW�D�ODWHU�GDWH�WKHQ�LW�LV�XQOLNHO\�WKH\�ZLOO�UHPHPEHU�ZKDW�GHYLFH�WKH\�ZHUH�XVLQJ��
ZKDW�WKH\�ZHUH�GRLQJ�ZKHQ�WKH\�UHDG�WKH�HPDLO��RU�KRZ�WKH\�IHOW�DW�WKH�WLPH��,Q�DGGLWLRQ�WR�WKLV�
WKHUH�DUH�HWKLFDO�LVVXHV�VXUURXQGLQJ�VHQGLQJ�IDNH�SKLVKLQJ�HPDLOV�WR�XQ�LQIRUPHG�SDUWLFLSDQWV�
DQG�JDLQLQJ�SRVW�FRQVHQW��ZKLFK� DUH�GLVFXVVHG� LQ�PRUH�GHWDLO� EHORZ��$VVXPLQJ� WKDW� LW�ZHUH�
SODXVLEOH�WR�DGGUHVV�WKHVH�LVVXHV�WKHQ�HPDLO�VLPXODWLRQ�ZRXOG�EH�WKH�PRVW�UHOLDEOH�PHDVXUH�RI�
VXVFHSWLELOLW\��KRZHYHU�WKH�GLIILFXOWLHV�LQYROYHG�LQ�ILHOG�UHVHDUFK�PHDQ�WKDW�WKLV�LV�FKDOOHQJLQJ�
IRU�WKH�UHVHDUFKHU��ERWK�HWKLFDOO\�DQG�SUDFWLFDOO\�
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$V�ZLWK�DQ\�UHVHDUFK�DUHD�VXUURXQGLQJ�FULPLQDO�EHKDYLRXU��WKLV�LV�D�VHQVLWLYH�WRSLF�DQG�YLFWLPLVDWLRQ�
FRXOG�EH�DQ�HPEDUUDVVLQJ�DQG�WUDXPDWLVLQJ�H[SHULHQFH��)URP�D�UHVHDUFK�SODQQLQJ�DQG�LPSOHPHQ�
WDWLRQ�SHUVSHFWLYH��HWKLFDO�FRQVLGHUDWLRQV�DIIHFW�WKH�IHDVLELOLW\�RU�DSSURSULDWHQHVV�RI�GHVLJQLQJ�
DQG�FDUU\LQJ�RXW�VWXGLHV�WKDW�PLJKW�LOOXPLQDWH�DQ\�DVSHFW�RI�WKH�GHFLVLRQ�PDNLQJ�SURFHVV��LH��DOO�
VRXUFHV�RI�LQIOXHQFH�IRU�)LJXUH�����:KLOVW�ODE�EDVHG�HPDLO�MXGJHPHQW�WDVNV�RXJKW�WR�EH�UHODWLYHO\�
VWUDLJKWIRUZDUG�HWKLFDOO\��DQG�XQOLNHO\�WR�QHJDWLYHO\�DIIHFW�SDUWLFLSDQWV��WKHUH�LV�HYLGHQFH��3DUVRQV�
HW�DO���������WKDW�WKH�HIIHFWV�PHDVXUHG�LQ�VXFK�VWXGLHV�DUH�PRUH�UHOLDEOH�ZKHQ�SDUWLFLSDQWV�DUH�
XQDZDUH�RI�WKH�QDWXUH�RI�WKH�VWXG\��7KLV�PHDQV�WKDW�D�FHUWDLQ�OHYHO�RI�GHFHSWLRQ�±ZLWKKROGLQJ�RI�
UHVHDUFK�LQWHQWLRQV���PD\�EH�QHFHVVDU\��DOWKRXJK�JLYHQ�WKH�FRQWUROOHG�HQYLURQPHQW�LQ�ZKLFK�WKHVH�
VWXGLHV�DUH�FRQGXFWHG��WKH�W\SH�RI�WDVN�LQYROYHG��DQG�WKH�RSSRUWXQLW\�IRU�LPPHGLDWH�GHEULHILQJ�DW�
WKH�FRQFOXVLRQ�RI�D�VHVVLRQ���WKH�LPSDFW�VKRXOG�EH�FRQVWUDLQHG�WR�WKH�WDVN�VHVVLRQ�DORQH��+RZHYHU��
ERWK�ZRUN�ZLWK�SDVW�YLFWLPV�DQG�VLPXODWLRQ�VWXGLHV�GR�HOLFLW�VRPH�IXUWKHU�HWKLFDO�FRQFHUQV��,Q�
ZRUNLQJ�ZLWK�SDVW�YLFWLPV�RI�IUDXG��LW�LV�LPSRUWDQW�IRU�WKH�UHVHDUFKHU�WR�UHPDLQ�VHQVLWLYH�WR�WKH�
WUDXPDWLF�H[SHULHQFH�WKDW�WKH�XVHU�KDV�EHHQ�WKURXJK��5HOLYLQJ�WKH�H[SHULHQFH�PD\�EH�GLIILFXOW�
IRU�VRPH�YLFWLPV��HVSHFLDOO\�WKRVH�ZKR�ORVW�VXEVWDQWLDO�DPRXQWV�RI�PRQH\��VR�LW�LV�LPSRUWDQW�
WKDW�WKH�YROXQWDU\�QDWXUH�RI�WKHLU�SDUWLFLSDWLRQ�LV�HPSKDVLVHG��,Q�DGGLWLRQ�WR�WKLV��LW�LV�LPSRUWDQW�
WR�HQVXUH�WKDW�YLFWLPV�UHFHLYH�GHWDLOHG�LQIRUPDWLRQ�DERXW�ZKHUH�WKH\�FDQ�VHHN�VXSSRUW�IRU�WKHLU�
YLFWLPLVDWLRQ�LQ�FDVH�UHOLYLQJ�WKHLU�H[SHULHQFH�KDV�EURXJKW�XS�QHJDWLYH�HPRWLRQV�
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:KHQ�XVLQJ�VLPXODWHG�SKLVKLQJ�VWXGLHV��WKHUH�LV�D�FKDQFH�WKDW�WKRVH�SDUWLFLSDQWV�ZKR�FKRVH�
WR� UHVSRQG� WR� WKH� HPDLOV�ZLOO� IHHO� HPEDUUDVVHG� DQG�XSVHW� WKDW� WKH\� KDYH� GHPRQVWUDWHG� VXFK�
YXOQHUDELOLW\�LQ�WKH�VDPH�ZD\�WKDW�UHDO�OLIH�YLFWLPV�PLJKW��2QH�VXJJHVWHG�DSSURDFK�WR�GHDO�ZLWK�
WKHVH�HWKLFDO�FKDOOHQJHV�LV�WR�LQYLWH�SDUWLFLSDQWV�WR�WDNH�SDUW�LQ�D�VWXG\�LQ�ZKLFK�WKH\�ZLOO�UHFHLYH�
D�SKLVKLQJ�HPDLO�DW�VRPH�SRLQW�LQ�WKH�QHDU�IXWXUH��7KLV�ZD\��SDUWLFLSDQWV�DUH�JLYLQJ�LQIRUPHG�
FRQVHQW�WR�SDUWLFLSDWH�DQG�VKRXOG�EH�OHVV�QHJDWLYHO\�DIIHFWHG�ZKHQ�WKH\�UHDOLVH�WKDW�WKH�µSKLVKLQJ¶�
HPDLO�WKH\�UHFHLYHG�LV�SDUW�RI�WKH�VWXG\�WKDW�WKH\�VLJQHG�XS�WR��+RZHYHU��WKH�ORJLF�RI�WDNLQJ�WKLV�
DSSURDFK�LV�WKDW�SDUWLFLSDQWV�PD\�IRUJHW�WKDW�WKH\�KDYH�VLJQHG�XS�WR�WKH�VWXG\�LQ�WKH�ILUVW�SODFH�
DQG�VR�ZLOO�UHVSRQG�WR�WKH�HPDLO�LQ�WKH�VDPH�ZD\�WKH\�ZRXOG�LI�LW�ZDV�D�JHQXLQH�HPDLO�LQ�WKHLU�
LQER[��,I�WKLV�LV�WKH�FDVH��WKHQ�WKLV�DSSURDFK�\LHOGV�WKH�VDPH�HWKLFDO�LVVXHV�DV�LI�WKH�SDUWLFLSDQWV�
ZHUH�QRW�H[SHFWHG�WKH�HPDLO�LQ�WKH�ILUVW�SODFH��,I�WKLV�LV�QRW�WKH�FDVH��WKHQ�WKH�H[SHFWHG�UHFHLSW�RI�
WKH�HPDLO�HUDGLFDWHV�DOO�YDOLGLW\�IURP�WKH�PHWKRG��DV�WKH�SDUWLFLSDQWV�ZLOO�QRW�PDQDJH�WKH�HPDLO�
LQ�WKH�VDPH�ZD\�DV�WKH\�ZRXOG�LI�LW�KDG�EHHQ�XQH[SHFWHG��,QGHHG��ZRUN�LQ�RXU�ODE�VXJJHVWV�WKDW�
LQIRUPHG�FRQVHQW�SULRU�WR�D�SKLVKLQJ�DWWDFN�FDQ�UHGXFH�D�XVHU¶V�OLNHOLKRRG�WR�UHVSRQG�UHODWLYH�WR�
SRVW�HYHQW�LQIRUPHG�FRQVHQW��0DFN���������ZKLFK�PHDQV�LQIRUPHG�FRQVHQW�FDQ�FRPSURPLVH��RU�
DW�OHDVW�DIIHFW��WDVN�YDOLGLW\��,Q�DOO�YDULDWLRQV�RI�WKLV�WDVN��LW�ZRXOG�EH�FUXFLDO�WKDW�SDUWLFLSDQWV�DUH�
IXOO\�GHEULHIHG�DV�VRRQ�DV�SRVVLEOH�DV�WR�WKH�WUXH�SXUSRVH�RI�WKH�VWXG\��DQG�LGHDOO\�EH�HGXFDWHG�
DERXW�WKH�FXHV�WKDW�WKH\�PLVVHG�DQG�KRZ�WKH\�PLJKW�DYRLG�IDOOLQJ�IRU�VLPLODU�SKLVKLQJ�DWWDFNV�LQ�
WKH�IXWXUH��)LQQ�DQG�-DNREVVRQ��������UHSRUW�WKDW�LQ�WKHLU������VWXG\��-DJDWLF�HW�DO��UHFHLYHG�RQO\�
���FRPSODLQWV�IURP�RYHU������SDUWLFLSDQWV��DQG�RQO\���UHTXHVWHG�WKHLU�GDWD�EH�UHPRYHG�IURP�WKH�
VWXG\��*LYHQ�WKH�ODUJH�VDPSOH�VL]H�LQYROYHG��DQG�WKH�GHFHSWLYH�QDWXUH�RI�WKH�VWXG\��WKHVH�ILJXUHV�
VHHP�ORZ��SURYLGLQJ�VRPH�UHDVVXUDQFH�WKDW�PRVW�SDUWLFLSDQWV�DUH�QRW�FRPPRQO\�GLVWUHVVHG�RU�
DQJHUHG�DV�D�UHVXOW�RI�EHLQJ�GHFHLYHG�
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$OO�RI�WKH�PHWKRGRORJLFDO�DSSURDFKHV�DERYH�ZRXOG�DOORZ�IRU�PDQLSXODWLRQV�RI�WKH�HPDLO�FRQWHQW�
WR�PHDVXUH�WKH�LQIOXHQFH�RI�IDFWRUV�VXFK�DV�DXWKRULW\��IDPLOLDULW\��DQG�TXDOLW\�RI�LQIRUPDWLRQ�±�
ZKLFK�DUH�GLVFXVVHG�DERYH�LQ�UHODWLRQ�WR�WKH�WKHRUHWLFDO�DSSURDFKHV�WR�WKLV�WRSLF��+RZHYHU��WKH�
PRVW�UHDOLVWLF�DSSURDFKHV�WKDW�UHIOHFW�UHDO�OLIH�VLWXDWLRQV�DUH�WKH�PRVW�YDOXDEOH�PHWKRGV��ZKLFK�
LQ�WKLV�FDVH�ZRXOG�EH�VLPXODWHG�SKLVKLQJ�VWXGLHV��$V�LV�WKH�FDVH�LQ�D�ORW�RI�UHVHDUFK�WKRXJK��WKLV�
PHWKRG�LV�DOVR�WKH�PRVW�HWKLFDOO\�SUREOHPDWLF��WLPH�FRQVXPLQJ�DQG�UHVHDUFK�LQWHQVLYH��)URP�DQ�
HWKLFDO�SHUVSHFWLYH��DVNLQJ�SDUWLFLSDQWV�WR�MXGJH�HPDLOV�LQ�D�ODE�EDVHG�VHWWLQJ�ZLWK�QR�GHFHSWLRQ�
LV�D�UHODWLYHO\�VLPSOH�DSSURDFK��DQG�HYHQ�PLQRU�GHFHSWLRQ�DERXW�WKH�QDWXUH�RI�WKH�VWXG\�LQ�WKLV�
VLWXDWLRQ�SRVHV�OLWWOH�HWKLFDO�LVVXH��+RZHYHU�WKLV�SURYLGHV�OLPLWHG�LQVLJKW�LQWR�KRZ�XVHUV�PDQDJH�
WKHLU�RZQ�HPDLOV�RQ�D�GDLO\�EDVLV��ZKHQ�WKHLU�RZQ�PRQH\�DQG�SHUVRQDO�LQIRUPDWLRQ�LV�DW�ULVN�

:RUNLQJ�ZLWK�SDVW�YLFWLPV�VHHPV�WR�RIIHU�D�EDODQFH�EHWZHHQ�WKHVH�WZR�PHWKRGV�DQG�WKHLU�
FRQVWUDLQWV��DV� WKH�SDUWLFLSDQWV�KDYH�GHPRQVWUDWHG�UHDO� OLIH�YXOQHUDELOLW\��+RZHYHU� WKH�PDMRU�
FRQFHUQ�LQ�ZRUNLQJ�ZLWK�WKLV�NLQG�RI�VDPSOH�LV�WKDW��GHSHQGLQJ�RQ�WKH�VRXUFH�RI�WKH�VDPSOH��
YLFWLPLVDWLRQ�LV�OLNHO\�WR�KDYH�RFFXUUHG�VRPH�WLPH�DJR��DQG�LW�LV�SRVVLEOH�WKDW�WKH�YLFWLPV�KDYH�
FKDQJHG�LQ�WHUPV�RI�KRZ�WKH\�ZRXOG�UHVSRQG�WR�WKH�DVVHVVPHQWV�ZKLFK�\RX�DUH�VXSSO\LQJ�WKHP�
ZLWK��7KLV�PD\�EH�DV�D�UHVXOW�RI�WKH�YLFWLPLVDWLRQ��ZKLFK�PD\�KDYH�FKDQJHG�WKHLU�SHUVSHFWLYH�
RQ�WKLQJV��RU�LW�PD\�MXVW�EH�D�FKDQJH�WKDW�KDV�RFFXUUHG�RYHU�WLPH��(LWKHU�ZD\��DQ\�PHDVXUHV�WKDW�
UHVHDUFKHUV�DUH�WU\LQJ�WR�DVVRFLDWH�ZLWK�YLFWLPLVDWLRQ�PD\�QR�ORQJHU�EH�SUHVHQW�LQ�YLFWLPV�HYHQ�
LI�WKH\�ZHUH�DW�WKH�WLPH�RI�YLFWLPLVDWLRQ�

)URP�D�PHWKRGRORJLFDO�SHUVSHFWLYH��VHQGLQJ�RXW�µSKLVKLQJ¶�HPDLOV�DQG�DVVHVVLQJ�UHVSRQVH�
LV�WKH�RQO\�WUXO\�YDOLG�PHDVXUH�RI�VXVFHSWLELOLW\�DW�WKH�WLPH�RI�WKH�VWXG\��DQG�WKLV�LV�RQO\�YDOLG�LI�
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WKH�SDUWLFLSDQW�LV�QRW�H[SHFWLQJ�WKH�HPDLO��:LWK�WKH�ULJKW�DSSURDFK��DQG�FORVH�FRQVLGHUDWLRQ�RI�
WKH�HWKLFDO�FKDOOHQJHV��WKHUH�LV�QR�UHDVRQ�WKDW�WKLV�VKRXOG�QRW�EH�D�SODXVLEOH�DSSURDFK�WR�DVVHVVLQJ�
WKH�SV\FKRORJ\�RI�VFDP�YLFWLPLVDWLRQ��+RZHYHU��LQ�VLWXDWLRQV�ZKHUH�WKLV�LV�QRW�DQ�DSSURSULDWH�
DSSURDFK��UHVHDUFKHUV�PXVW�XVH�WKH�UHVRXUFHV�DYDLODEOH�WR�EHVW�UHSOLFDWH�D�VLWXDWLRQ�LQ�ZKLFK�D�
SDUWLFLSDQW�LV�PDQDJLQJ�WKHLU�RZQ�HPDLOV��ZLWK�FRQVLGHUDWLRQ�RI�IDFWRUV�VXFK�DV�WKH�UHOHYDQFH�RI�
WKH�FRQWHQW�RI�WKH�HPDLOV�WR�WKH�XVHU��DQG�WKH�FRQWH[W�LQ�ZKLFK�WKH\�DUH�UHFHLYHG�

)XWXUH�UHVHDUFK�LQ�WKLV�ILHOG�ZRXOG�EHQHILW�IURP�LQLWLDO�IRFXV�RQ�KRZ�ZH�FDQ�PRVW�DFFXUDWHO\�
DQG�HIIHFWLYHO\�PHDVXUH�VXVFHSWLELOLW\�XQGHU�WKH�FRQVWUDLQWV��ERWK�HWKLFDOO\�DQG�PHWKRGRORJL�
FDOO\��ZKLFK�DUH�FRPPRQO\�IDFHG�LQ�HPSLULFDO�UHVHDUFK��2QO\�ZKHQ�VXFK�PHDVXUHV�DUH�UHFRJ�
QLVHG�DV�KDYLQJ�FUHGLELOLW\�DQG�YDOLGLW\�FDQ�ZH�JR�RQ�WR�H[SORUH�WKH�HIIHFWV�WKDW�IDFWRUV��VXFK�DV�
LQFUHDVHG�FRJQLWLYH�ORDG��DXWKRULW\�OHYHO�RI�WKH�VHQGHU��DQG�ZRUNLQJ�PHPRU\�FDSDFLW\��KDYH�RQ�
DQ�LQGLYLGXDO¶V�VXVFHSWLELOLW\�WR�HPDLO�IUDXG��,Q�PRVW�RI�WKH�VWXGLHV�FLWHG�KHUH��WKHUH�DUH�HYLGHQW�
GLIIHUHQFHV�LQ�HPDLO�PDQDJHPHQW�SHUIRUPDQFH�EHWZHHQ�SDUWLFLSDQWV��EXW�ZKHWKHU�WKLV�LV�GXH�WR�
VXVFHSWLELOLW\�RU�GXH�WR�HDFK�SDUWLFLSDQW¶V�LQWHUSUHWDWLRQ�RI�WKH�WDVN�DQG�WKH�VWXG\�HQYLURQPHQW��
LV�\HW�WR�EH�HYLGHQFHG�
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7KLV�UHYLHZ�VWHPV�IURP�D�SURMHFW�WKDW�LV�IXQGHG�E\�WKH�0LQLVWU\�RI�'HIHQFH�WKURXJK�WKH�'HIHQFH�
6FLHQFH�DQG�7HFKQRORJ\�/DERUDWRU\��'VWO��XQGHU�WKH�1DWLRQDO�3K'�VFKHPH��7KH�DXWKRUV�ZRXOG�
OLNH�WR�WKDQN�7LPRWK\�+DUULVRQ�IRU�KLV�KHOSIXO�FRPPHQWV�RQ�WKH�UHYLHZ�DV�LW�GHYHORSHG�
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$EX�1LPHK��6���1DSSD��'���:DQJ��;���	�1DLU��6����������$�FRPSDULVRQ�RI�PDFKLQH�OHDUQLQJ�WHFKQLTXHV�IRU�
SKLVKLQJ�GHWHFWLRQ��,Q�3URFHHGLQJV�RI�7KH�$QWL�3KLVKLQJ�:RUNLQJ�*URXS¶V�6HFRQG�$QQXDO�H&ULPH�5HVHDUFK�
HUV�6XPPLW���������$&0��GRL�������������������������GRL������������������������

%HHGH��.��(���	�.DVV��6��-����������(QJURVVHG�LQ�FRQYHUVDWLRQ��7KH�LPSDFW�RI�FHOO�SKRQHV�RQ�VLPXODWHG�
GULYLQJ�SHUIRUPDQFH��$FFLGHQW��$QDO\VLV�DQG�3UHYHQWLRQ������������±�����GRL���������M�DDS�������������
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��D�KUHI ´PDLOWR�]\DQ#DOEDQ\�HGX´!
�$OO�PDQXVFULSW�VXEPLVVLRQV�WR�,-&%3/�VKRXOG�EH�VHQW�WKURXJK�WKH�RQOLQH�VXEPLVVLRQ�V\VWHP�

�KWWS���ZZZ�LJL�JOREDO�FRP�DXWKRUVHGLWRUV�WLWOHVXEPLVVLRQ�QHZSURMHFW�DVS[

�&29(5$*(�0$-25�723,&6�
�� �&RJQLWLYH� DQG� LQIRUPDWLRQ� SURFHVVLQJ�

UHODWHG�WR�RQOLQH�OHDUQLQJ�LQFOXGLQJ�FRJQL�
WLYH� DUFKLWHFWXUH� DQG�RQOLQH� LQIRUPDWLRQ�
SURFHVVLQJ

�� �0RWLYDWLRQ
�� �2QOLQH�EHKDYLRU�VXFK�DV�RQOLQH�JDPLQJ��

RQOLQH�DGGLFWLRQ��DQG�,QWHUQHW�SUHGDWLRQ

�0,66,21�
�7KH�PLVVLRQ�RI�WKH�,QWHUQDWLRQDO�-RXUQDO�RI�&\EHU�%HKDYLRU��3V\FKRO�
RJ\�DQG�/HDUQLQJ��,-&%3/�� LV� WR�LGHQWLI\�OHDUQHUV¶�RQOLQH�EHKDYLRU�
EDVHG� RQ� WKH� WKHRULHV� LQ� KXPDQ�SV\FKRORJ\�� GHILQH� RQOLQH� HGXFDWLRQ�
SKHQRPHQD�DV�H[SODLQHG�E\�WKH�VRFLDO�DQG�FRJQLWLYH�OHDUQLQJ�WKHRULHV�
DQG�SULQFLSOHV��DQG�LQWHUSUHW�WKH�FRPSOH[LW\�RI�F\EHU�OHDUQLQJ��,-&%3/�
RIIHUV�D�PXOWL�GLVFLSOLQDU\�DSSURDFK�WKDW�LQFRUSRUDWHV�WKH�ILQGLQJV�IURP�
EUDLQ�UHVHDUFK��ELRORJ\��SV\FKRORJ\��KXPDQ�FRJQLWLRQ��GHYHORSPHQWDO�
WKHRU\��VRFLRORJ\��PRWLYDWLRQ�WKHRU\��DQG�VRFLDO�EHKDYLRU��7KLV�MRXUQDO�
ZHOFRPHV�ERWK�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�VWXGLHV�XVLQJ�H[SHULPHQWDO�
GHVLJQ��DV�ZHOO�DV�HWKQRJUDSKLF�PHWKRGV� WR�XQGHUVWDQG� WKH�G\QDPLFV�
RI�F\EHU�OHDUQLQJ��,PSDFWLQJ�PXOWLSOH�DUHDV�RI�UHVHDUFK�DQG�SUDFWLFHV��
LQFOXGLQJ�VHFRQGDU\�DQG�KLJKHU�HGXFDWLRQ��SURIHVVLRQDO�WUDLQLQJ��:HE�
EDVHG�GHVLJQ�DQG�GHYHORSPHQW��PHGLD�OHDUQLQJ��DGROHVFHQW�HGXFDWLRQ��
VFKRRO�DQG�FRPPXQLW\��DQG�VRFLDO�FRPPXQLFDWLRQ��,-&%3/�WDUJHWV�VFKRRO�
WHDFKHUV��FRXQVHORUV��UHVHDUFKHUV��DQG�RQOLQH�GHVLJQHUV�

,661������������
H,661�����������
3XEOLVKHG��TXDUWHUO\�

$Q�RI¿�FLDO�SXEOLFDWLRQ�RI�WKH�,QIRUPDWLRQ�5HVRXUFHV�0DQDJHPHQW�$VVRFLDWLRQ

�,QWHUQDWLRQDO�-RXUQDO�RI�&\EHU�%HKDYLRU��
3V\FKRORJ\�DQG�/HDUQLQJ

�� �2QOLQH� WUDLQLQJ�� RQOLQH� LQVWUXFWLRQDO� GH�
VLJQ�� DQG� GHYHORSPHQW� ZLWK� D� IRFXV� RQ�
FRJQLWLYH�DQG�SV\FKRORJLFDO�SURFHVVHV

�� �3V\FKRORJLFDO�DVSHFWV�RI�RQOLQH�OHDUQLQJ�
DQG�LQVWUXFWLRQ��LQFOXGLQJ�LQGLYLGXDO�GLIIHU�
HQFHV�DQG�SV\FKRORJLFDO�DQG�SHUVRQDO�WUDLWV

�� �6RFLDO�DVSHFWV�RI�RQOLQH�OHDUQLQJ�LQFOXGLQJ�
RQOLQH�VRFLDO�FRPPXQLFDWLRQ�DQG�UHODWLRQ�
VKLS�IRUPDWLRQ


