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8VLQJ�9LUWXDO�5HDOLW\�6LPXODWLRQV�WR�'HYHORS�6RFLDO�:RUN��������������
3UDFWLFH�6NLOOV 
 
6WRQH��5DLQHV�DQG�*UD\ 

 

$EVWUDFW� 
 

�����7KLV�SDSHU�H[SORUHV�WKH�LQFUHDVLQJ�XVH�RI����
9LUWXDO�5HDOLW\��95��VLPXODWLRQV�LQ�HGXFDWLRQ��$�
GLVFXVVLRQ�RI�WKH�UHFHQW�DGRSWLRQ�E\�VRFLDO�ZRUN�
HGXFDWRUV�RI�95�VLPXODWLRQV�LV�DOVR�SURYLGHG��7KH�
DXWKRUV�QH[W�SURYLGH�D�GHVFULSWLRQ�RI�D�UHFHQW��
SURMHFW�ZLWKLQ�DQ�XQGHUJUDGXDWH�VRFLDO�ZRUN���
SURJUDP�LQ�ZKLFK�95�VLPXODWLRQV�DUH�XVHG�WR�
HQKDQFH�WKH�NQRZOHGJH�DQG�VNLOOV�RI�VWXGHQWV�LQ�
DQ�DGYDQFHG�VRFLDO�ZRUN�SUDFWLFH�FODVV��6WXGHQW�
UHDFWLRQV�WR�WKH�H[SHULHQFH�DUH�GLVFXVVHG�DORQJ�
ZLWK�OLPLWDWLRQV�RI�WKH�SURMHFW��,PSOLFDWLRQV�IRU�
IXWXUH�HGXFDWLRQDO�XVH�DQG�UHVHDUFK�DUH�SUHVHQWHG�� 
 
8VLQJ�9LUWXDO�5HDOLW\�6LPXODWLRQV�WR�'HYHORS�

6RFLDO�:RUN�3UDFWLFH�6NLOOV 
 
�����+LVWRULFDOO\��VRFLDO�ZRUN�HGXFDWLRQ�KDV�������
SURYLGHG�WUDLQLQJ�WKURXJK�WKH�WUDGLWLRQDO�PHWKRGV�
RI�FODVVURRP�H[SHULHQFHV�DQG�ILHOG�VHWWLQJV�
�:LOVRQ��%URZQ��:RRG��	�)DUNDV���������:KLOH�
WKHVH�KDYH�SURYHQ�HIIHFWLYH�LQ�WKHLU�RZQ�ULJKW��
PDQ\�ZLWKLQ�VRFLDO�ZRUN�DQG�RWKHU�SURIHVVLRQDO�
GLVFLSOLQHV�KDYH�ORRNHG�WRZDUG�HPHUJLQJ�������
WHFKQRORJLFDO�DGYDQFHV�WR�HQKDQFH�WKH������������
WUDQVIHUHQFH�RI�LQIRUPDWLRQ�RQ�SUDFWLFH�
NQRZOHGJH�DQG�VNLOOV��2QH�VXFK�HPHUJLQJ������
WHFKQRORJ\�LV�LQ�WKH�DUHD�RI�YLUWXDO�UHDOLW\��95��
VLPXODWLRQV��HVSHFLDOO\�LQ�WKH�IRUP�RI����������������
IXOO-LPPHUVLYH�95�RSWLRQV�WKDW�FRPPRQO\������
LQYROYH�KHDG-PRXQWHG�GLVSOD\V�DQG�PRWLRQ�����
GHWHFWLQJ�V\VWHPV�WR�VWLPXODWH�WKH�SDUWLFLSDQW¶V�
VHQVHV��6LPRQH��6FKXOWKHLV��5HELPEDV��	�0LOOLV��
�������$W�%DOO�6WDWH�8QLYHUVLW\��ZH�KDYH���������
LPSOHPHQWHG�D�VXLWH�RI�95�WUDLQLQJ�DFWLYLWLHV�LQWR�
RXU�VRFLDO�ZRUN�SUDFWLFH�FRXUVHV�WR�DGGUHVV�VDOLHQW�
FRPPXQLW\�LVVXHV�VXUURXQGLQJ�GUXJ�XVH�DQG���
GLVSURSRUWLRQDOLW\��7KH�VLPXODWLRQV�WDNH�XVHUV�
WKURXJK�KRPH�KHDOWK�DQG�VDIHW\�DVVHVVPHQWV���
UHLQIRUFLQJ�SUDFWLFH�VNLOOV�VXUURXQGLQJ�������������
HQJDJHPHQW��DVVHVVPHQW��LQWHUYHQWLRQ��VRFLDO��
MXVWLFH��DQG�SK\VLFDO�VDIHW\�ZLWKLQ�D�YLUWXDO�KRPH�
HQYLURQPHQW��$V�WKLV�VLPXODWLRQ�FXUULFXOXP�KDV�
VKRZQ�SURPLVH�LQVLGH�WKH�FODVVURRP��ZH�EHOLHYH�
WKDW�KXPDQ�VHUYLFHV�SURIHVVLRQDOV�LQ�WKH�ILHOG�FDQ�

DOVR�EHQHILW�IURP�HQJDJLQJ�LQ�WKHVH�FRVW-HIIHFWLYH��
VDIH��DQG�HIILFLHQW�SUDFWLFH�DFWLYLWLHV�� 
 

%HQHILWV�RI��'�,PPHUVLYH�9LUWXDO�5HDOLW\����
([SHULHQFHV�ZLWK�+HDG-0RXQWHG�'LVSOD\V 

 
�����6LPXODWLRQ�GHYHORSPHQW�DQG�WHFKQRORJ\�XVLQJ�
YLUWXDO�UHDOLW\��95��WHFKQRORJ\�LV�VWLOO�UHODWLYHO\�
QHZ��HVSHFLDOO\�LQ�VRFLDO�ZRUN��7KHUH�LV�DQ������
LPSRUWDQW�GLVWLQFWLRQ�WKDW�ZH�PDNH�ZKHQ�UHIHUULQJ�
WR�VLPXODWLRQV�LQ�YLUWXDO�UHDOLW\���'�LPPHUVLRQ�
VLPXODWLRQV�DUH�WKRVH�WKDW�XWLOL]H�KHDG-PRXQWHG�
GLVSOD\V��+0'���SODFLQJ�XVHUV¶�HQWLUH�YLVXDO�ILHOG�
LQVLGH�WKH�H[SHULHQFH��&RQWUDVW�WKLV�WR��OHVV-
LPPHUVLYH���'�YLUWXDO�H[SHULHQFHV�FRPPRQO\�
XVLQJ�D�GHVNWRS�FRPSXWHU�DQG�NH\ERDUG���������
WHFKQRORJ\�WKDW�KDV�DOUHDG\�IRXQG�LWV�ZD\�LQWR�
VRFLDO�ZRUN�HGXFDWLRQ��)RU�H[DPSOH��9HUQRQ��
/HZLV��DQG�/\QFK��������GLVFXVVHG�WKH�YDULRXV�
ZD\V�LQ�ZKLFK�VRFLDO�ZRUN�HGXFDWRUV�FRXOG�WDNH�
DGYDQWDJH�RI�YLUWXDO�ZRUOGV�VXFK�DV�³6HFRQG�
/LIH�´�7KH\�QRWH�KRZ�YLUWXDO�ZRUOGV�FDQ�EH�����
VXSHULRU�WR�PHUH�WH[WERRN�UHDGLQJV�DV�WKH\�³FDQ�
SURYLGH�ZHOO�GHYHORSHG�WKUHH�GLPHQVLRQDO�YLVXDO�
VHWWLQJV�WKDW�FDQ�EH�H[WUHPHO\�HQJDJLQJ´��S��������
,W�ZDV�WKHLU�FRQWHQWLRQ�WKDW�WKH�³6HFRQG�/LIH´�
HQYLURQPHQW�FRXOG�SURYLGH�H[SHULHQFHV�DW�ERWK�
WKH�PLFUR�DQG�PDFUR�OHYHOV�RI�VRFLDO�ZRUN������
SUDFWLFH�� 
�����:KLOH�WKH�XVH�RI�³6HFRQG�/LIH´�UHSUHVHQWHG�DQ�
HDUO\�PLOHVWRQH�LQ�VRFLDO�ZRUN�HGXFDWLRQ¶V�XVH�RI�
WHFKQRORJ\�LQ�WKH�FODVVURRP��WKLV�GHVNWRS-EDVHG�
DYDWDU�V\VWHP�UHSUHVHQWV�WZR-GLPHQVLRQDO�������
LPPHUVLRQ�DQG�FDQQRW�WRWDOO\�LPPHUVH�DQ��������
LQGLYLGXDO�LQ�WKH�YLUWXDO�ZRUOG��6LOYD�	�0RLROL��
�������7KXV��HQYLURQPHQWDO�GLVWUDFWLRQV�EHFRPH�
NH\�LVVXHV�ZKHQ�FRQVLGHULQJ�WKH�EHQHILWV�RI��'�
95�VLPXODWLRQV�RQ�SUHVHQFH�DQG�LPPHUVLRQ�����
6HYHUDO�UHVHDUFKHUV��OLNH�WKRVH�DW�6WDQIRUG¶V����
9LUWXDO�+XPDQ�,QWHUDFWLRQ�/DE��9+,/���KDYH��
H[DPLQHG�KRZ�LPPHUVLYH���'�95�HQYLURQPHQWV�
HIIHFWLYHO\�SURPRWH�OHDUQLQJ�RXWFRPHV�WKURXJK�
LQGXFLQJ�IHHOLQJV�RI�HPSDWK\��HPERGLPHQW��DQG�
SUHVHQFH�LQ�LQGLYLGXDOV��VHH��*URRP��%DLOHQVRQ��
	�1DVV��������2K��%DLOHQVRQ��:HLV]��	�=DNL��
�������.\DZ�HW�DO���������H[DPLQHG�WKH����������

*OHQQ�6WRQH��3K'��LV�D�3URIHVVRU�RI�6RFLDO�:RUN�DW�%DOO�6WDWH�8QLYHUVLW\�� 
-RVK�5DLQHV��0$��LV�DQ�$VVLVWDQW�'LUHFWRU�RI�WKH�6RFLDO�6FLHQFH�5HVHDUFK�&HQWHU�DW�%DOO�6WDWH�8QLYHUVLW\� 
-XG\�*UD\��06:��LV�DQ�$VVRFLDWH�3URIHVVRU�RI�6RFLDO�:RUN�DW�%DOO�6WDWH�8QLYHUVLW\�� 
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3URIHVVLRQDO�'HYHORSPHQW��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�&RQWLQXLQJ�6RFLDO�:RUN�(GXFDWLRQ 

� 

HIIHFWLYHQHVV�RI��'�LPPHUVLYH�95�VLPXODWLRQV�
ZLWK�KHDOWK�SURIHVVLRQDOV�VSHFLILFDOO\��ZKRVH�PHWD
-DQDO\VLV�GHPRQVWUDWHG�WKH�WHFKQRORJ\¶V�DELOLW\�WR�
LQFUHDVH�NQRZOHGJH�DFTXLVLWLRQ��FRJQLWLYH�VNLOO�
GHYHORSPHQW��DWWLWXGHV��DQG�VDWLVIDFWLRQ�ZLWK�WKHLU�
ZRUN��0DUNRZLW]��/DKD��3HURQH��3HD��DQG���
%DLOHQVRQ��������DOVR�FRQFOXGHG�WKDW��RYHUDOO���'�
LPPHUVLRQ�LQ�95�LV�HIIHFWLYH�DW�IDFLOLWDWLQJ����
OHDUQLQJ�RXWFRPHV��%XW�WKH\�DOVR�SRLQW�RXW������
LQVWDQFHV�ZKHUH�WKH�XVH��'�DQG��'�95�ZHUH�
HTXDOO\�HIIHFWLYH��,Q�WKHVH�VWXGLHV��KRZHYHU��WKH�
WUDLQLQJ�FRQWHQW�WHQGHG�WR�LQFOXGH�VFLHQFH�DQG�
ERWDQ\�LQIRUPDWLRQ�� 
�����:H�DUJXH�WKDW�WKHVH�LQVWDQFHV�LQFOXGH�DFWLYLWLHV�
DQG�VXEMHFW�PDWWHU��L�H���ELRORJ\�QDWXUDO�VFLHQFHV�
FRQWHQW��WKDW�GR�QRW�LQFOXGH�D�VWURQJ�EHKDYLRUDO�
HQJDJHPHQW�FRPSRQHQW�IRU�95�VLPXODWLRQ��7KDW�
LV��WKLV�NLQG�RI�OHDUQLQJ�UHTXLUHG�PRUH�����������
PHPRUL]DWLRQ�DQG�UHFDOO��DQG�OHDUQHUV�FRQVXPHG�
WKH�LQIRUPDWLRQ�LQ��'�95�MXVW�DV�WKH\�ZRXOG�IURP�
�'�H[SHULHQFHV�RU�QRWHV�VOLGHV��)RU�H[DPSOH��
ZKHQ�FRQVLGHULQJ�VXUJLFDO�VLPXODWLRQ���������������
DSSOLFDWLRQV��LW�EHFRPHV�FOHDU�KRZ�IXOO�LPPHUVLRQ�
�'�95�FDQ�EH�XVHG�WR�HQJDJH�VWURQJ�EHKDYLRUDO�
LQGLFDWRUV�RI�SHUIRUPDQFH��� 
 

'HYHORSLQJ�3UDFWLFH�6NLOOV�ZLWK�95 
 
�����([SORUDWLRQV�RI�H[SHUW�VNLOO�GHYHORSPHQW����
URXWLQHO\�HQJDJH�WKH�FRQFHSW�RI�GHOLEHUDWH������
SUDFWLFH��5HVHDUFK�FRQGXFWHG�E\�$QGHUV�(ULFVVRQ�
�(ULFVVRQ��.UDPSH��	�7HVFK-5|PHU������������
(ULFVVRQ��������(ULFVVRQ�	�3RRO�����������������
GLIIHUHQWLDWHV�EHWZHHQ�GHOLEHUDWH��SXUSRVHIXO��DQG�
WUDGLWLRQDO�VHOI-LQLWLDWHG�SUDFWLFH�PRGHOV����������
'HOLEHUDWH�SUDFWLFH�UHTXLUHV�LQWHQVLYH�DWWHQWLRQ�
DQG�FOHDU�SHUIRUPDQFH�REMHFWLYHV�XQGHU�WKH�����
VXSHUYLVLRQ�RI�FUHGLEOH�SURIHVVLRQDO�LQVWUXFWRUV��
ZKR�FDQ�SUHVFULEH�DQG�VXSHUYLVH�LQWXLWLYH�SUDFWLFH�
DFWLYLWLHV��ZLWK�SXUSRVHIXO�DQG�LPPHGLDWH�������
IHHGEDFN��7KLV�UHSUHVHQWV�WKH�NH\�LQJUHGLHQWV�WKDW�
JXLGHG�WKH�GHYHORSPHQW�RI�RXU�95�VLPXODWLRQ�
SURJUDP��ZKHUH�ZH�LQWHUYHQH�ZLWK�SUDFWLFH�����
DFWLYLWLHV�GXULQJ�WKH�GHYHORSPHQW�RI�SURIHVVLRQDO�
KDELWV�LQ�RUGHU�WR�PD[LPL]H�XVHU�RXWFRPHV��95�
VLPXODWLRQV�SURYLGH�D�ULFK��IDLOXUH-WROHUDQW������
HQYLURQPHQW�WKDW�LV�ZHOO�VXLWHG�WR�WKLV�GHOLEHUDWH�
DQG�SXUSRVHIXO�SUDFWLFH�SDUDGLJP� 
�����7KHVH�ILQGLQJV�DUH�QRW�H[FOXVLYH�WR�DFDGHPLD��
VRIWZDUH�PDUNHWHUV��RU�JDPHUV��LQGXVWU\�KDV����
FHUWDLQO\�QRWLFHG�WKH�YDOXH�RI�WKLV�WHFKQRORJ\�DV�D�
WUDLQLQJ�WRRO��&RPSDQLHV�VXFK�DV�:DOPDUW�������

.HQWXFN\�)ULHG�&KLFNHQ��836��DQG�WKH�1DWLRQDO�
)RRWEDOO�/HDJXH��1)/��KDYH�DOO�LPSOHPHQWHG�95�
WUDLQLQJ�IRU�WKHLU�HPSOR\HHV�EDVHG�RQ�WKH�LGHD�RI�
GHOLEHUDWH�SUDFWLFH�� 
 

95RRP�DW�%68��9LUWXDO�+RPH�+HDOWK����������
DQG�6DIHW\�$VVHVVPHQWV� 

 
�����7ZR�GLIIHUHQW�9LUWXDO�5HDOLW\��95��KRPH�YLVLW�
VLPXODWLRQV�ZHUH�LPSOHPHQWHG�LQ�D�VHQLRU-OHYHO�
VRFLDO�ZRUN�FRXUVH�IRFXVLQJ�RQ�SUDFWLFH�ZLWK��
LQGLYLGXDOV�DQG�IDPLOLHV�LQ�DQ�DFFUHGLWHG����������
%DFFDODXUHDWH�6RFLDO�:RUN�SURJUDP��VHH�)LJXUHV�
��DQG�����7KLV�FRXUVH�LV�WKH�ILQDO�PLFUR�PH]]R�
SUDFWLFH�FRXUVH�WDNHQ�MXVW�SULRU�WR�HQWHULQJ�D����
VHPHVWHU-ORQJ��IXOO�WLPH�SUDFWLFXP�H[SHULHQFH��
7\SLFDOO\��DERXW�RQH�LQ�WKUHH�%68�VRFLDO�ZRUN�
VWXGHQWV�ZLOO�SHUIRUP�KRPH�YLVLW�DFWLYLWLHV�GXULQJ�
WKHLU�SUDFWLFXP��:KLOH�D�QXPEHU�RI�KDQGV-RQ�
OHDUQLQJ�H[SHULHQFHV�DUH�DYDLODEOH—VXFK�DV�UROH�
SOD\V��YLGHRWDSHG�SUDFWLFH�LQWHUYLHZV��DQ�LQ-GHSWK�
VHOI-DVVHVVPHQW�RI�VNLOOV��DQG�VPDOO�JURXS�UHYLHZV�
RI�YLGHRWDSHG�LQWHUYLHZV�E\�SHHUV�DQG�WKH�������
LQVWUXFWRU—VWXGHQWV�RIWHQ�DVN�IRU�PRUH�KDQGV-RQ�
OHDUQLQJ�H[SHULHQFHV�LQ�FRXUVH�HYDOXDWLRQV��7KH\�
DOVR�UHODWH�WKH�QHHG�IRU�PRUH�H[SHULHQWLDO�OHDUQLQJ�
WR�LQFUHDVH�WKHLU�UHDGLQHVV�IRU�SUDFWLFH��7KHVH�95�
VLPXODWLRQV�FHUWDLQO\�RIIHUHG�WKH�RSSRUWXQLW\�WR�
LQFUHDVH�KDQGV-RQ�OHDUQLQJ�RI�GLUHFWO\�UHOHYDQW�
SUDFWLFH�VNLOOV�LQ�WKH�FODVV��3ULRU�WR�WKH�95�������
VLPXODWLRQ��XVHUV�ZHUH�SURYLGHG�D�EDVLF�RYHUYLHZ�
RI�KRPH�YLVLW�DFWLYLWLHV��:KLWH���������������������
6SHFLILFDOO\��WKH\�UHFHLYHG�LQIRUPDWLRQ�RQ�������
DVVHVVPHQW��FRQVLVWHQW�DQG�DFFXUDWH�ILHOG���������
GRFXPHQWDWLRQ��DQG�SODQQLQJ�IRU�HIIHFWLYH�������
LQWHUYHQWLRQV� 
�����7KH�VLPXODWLRQV�ZHUH�GHYHORSHG�IRU�WKH�+7&�
9LYH�DQG�2FXOXV�*2�KHDGVHWV��6WXGHQWV��������
VFKHGXOHG�DSSRLQWPHQWV�WR�FRPSOHWH�WKH����������
VLPXODWLRQ�DFWLYLWLHV�RXWVLGH�RI�FODVV��%HJLQQLQJ�
ZLWK�D�XVHU�WXWRULDO��WKH�VLPXODWLRQ�VRIWZDUH�����
LQWURGXFHV�XVHUV�WR�WKH�VLPXODWLRQ¶V�PHFKDQLFV��
WKH�REMHFWLYHV�RI�WKH�VLPXODWLRQ��DQG�SUHVHQWV�D�
ILFWLRQDOL]HG�FDVH��ERWK�DXGLR�DQG�YLVXDO���$IWHU�
WKH�WXWRULDO�FDVH�EDFNJURXQG��XVHUV�DUULYH�DW�WKH�
KRPH�YLVLW�ORFDWLRQ��7KH\�DUH�LQVWUXFWHG�WR�PRYH�
DERXW�WKH�KRPH�DQG�LQYHQWRU\�WKH�ULVN�DQG�������
SURWHFWLYH�IDFWRUV�IRXQG�WKURXJKRXW�WKH�VSDFH��$V�
XVHUV�LGHQWLI\�HOHPHQWV�RI�WKH�IDPLO\¶V�KRPH��WKH\�
DUH�DVNHG�WR�UDWH�WKH�VWUHQJWK�RI�HDFK�ULVN�
SURWHFWLYH�IDFWRU�LGHQWLILHG��DV�ZHOO�DV�DXGLR�����
UHFRUG�WKHLU�YHUEDO�GHVFULSWLRQV�RI�D�FDVH�ILHOG�
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�'$3��RU�'DWD��$VVHVVPHQW��3ODQ��QRWH��8VHUV�
KDYH����PLQXWHV�WR�FRPSOHWH�WKH�DFWLYLW\�� 
�����7KH�VRIWZDUH�WKHQ�SURSDJDWHV�XVHU��������������
SHUIRUPDQFH�LQIRUPDWLRQ�LQWR�LQGLYLGXDO�XVHU��
UHSRUWV��7KHVH�UHSRUWV�LQFOXGH�DOO�WKH�ULVN�
SURWHFWLYH�IDFWRUV�LGHQWLILHG��KRZ�XVHUV�UDWHG�HDFK�
REMHFW��DQ�DYHUDJH�UDWLQJ�IRU�ULVN�DQG�SURWHFWLYH�
IDFWRUV��DQG�DQ�DXGLR�ILOH�RI�WKHLU�'$3�QRWH�IRU�
WKDW�IDFWRU��7KHVH�UHSRUWV�DUH�JLYHQ�WR�XVHUV�IRU�
GLVFXVVLRQ�DQG�UHIOHFWLRQ�� 
�����$IWHU�SDUWLFLSDWLQJ��LQGLYLGXDO�XVHU�������������
SHUIRUPDQFH�UHSRUWV�DUH�GLVFXVVHG�ZLWK�����������
LQVWUXFWRUV��LPPHGLDWHO\�UHODWLQJ�GLIIHUHQW�������
HOHPHQWV�RI�WKHLU�EHKDYLRU�LQ�WKH�YLUWXDO�����������
HQYLURQPHQW�WR�NH\�SUDFWLFH�VNLOOV��0XFK�OLNH�WKH�
PLOLWDU\¶V�³DIWHU-DFWLRQ�UHYLHZ´�PHWKRGRORJ\��WKLV�
FULWLFDO�HOHPHQW�IRUFHV�LQVWUXFWRUV�DQG�OHDUQHUV�WR�
SURFHVV�ZKDW�KDSSHQHG��ZK\�LW�KDSSHQHG��DQG�
KRZ�XVHUV�FDQ�SHUIRUP�EHWWHU�QH[W�WLPH��7KLV���
UHLQIRUFHV�SXUSRVHIXO�SUDFWLFH�DQG�WKH��������������
GHYHORSPHQW�RI�VWURQJ��DFFXUDWH�PHQWDO�PRGHOV�
DVVRFLDWHG�ZLWK�HQJDJHPHQW��DVVHVVPHQW����������
LQWHUYHQWLRQ��VRFLDO�MXVWLFH��DQG�SK\VLFDO�VDIHW\� 
�����:KLOH�WKH�VWUHQJWKV�SHUVSHFWLYH�LV�FRQVLVWHQWO\�
HQFRXUDJHG�LQ�FODVV�DFWLYLWLHV��PRVW�XVHUV�IRUJHW�WR�
LGHQWLI\�DQ\�SURWHFWLYH�IDFWRUV�SUHVHQW�LQ�WKH�95�
HQYLURQPHQW��)HZ�XVHUV�LQLWLDOO\�UHFRJQL]HG�WKLV�
ELDV�WRZDUGV�ULVN�IDFWRUV��0DQ\�XVHUV�UHSRUWHG�DQ�
LQFUHDVH�LQ�NQRZOHGJH��FRQILGHQFH��DQG�����������
SUHSDUHGQHVV�RQ�VWHSV�WR�WDNH��DQG�ZKDW�WR�ORRN�
IRU��WR�FRPSOHWH�WKRURXJK�KRPH�YLVLWV�LQ�WKH�����
IXWXUH��7KH\�DOVR�QRWHG�WKH�EHQHILWV�RI�KDYLQJ�D�
VLPXODWHG�HQYLURQPHQW�ZKHUH�WKH\�FRXOG�SUDFWLFH�
KRPH�YLVLW�VNLOOV�ZLWKRXW�PDNLQJ�FRVWO\�PLVWDNHV�
RU�FDXVLQJ�KDUP�WR�D�IDPLO\�RQ�WKHLU�FDVHORDG��$OO�
DSSUHFLDWHG�WKH�UHYLHZ�RI�WKHLU�ILUVW�95�KRPH�
YLVLWV�DV�ZHOO�DV�DGGLWLRQDO�LQIRUPDWLRQ�JLYHQ�LQ�
FODVV�OHFWXUH�UHJDUGLQJ�WKH�KRPH�YLVLW�SURFHVV��
'XULQJ�WKH�VHFRQG�VLPXODWLRQ��PRVW�VWXGHQWV���
LPSURYHG�LQ�WKHLU�DELOLWLHV�WR�UHFRJQL]H�DQG�QRWH�
VWUHQJWKV�LQ�WKH�HQYLURQPHQW��$OWHUQDWLYH��������
DVVLJQPHQWV�ZHUH�JLYHQ�WR�DQ\RQH�ZKR�FRXOG�QRW�
FRPSOHWH�WKH�95�VLPXODWLRQV��H�J���GXH�WR�PRWLRQ�
VLFNQHVV�LVVXHV�XVLQJ�+0'V�� 
 

/LPLWDWLRQV 
 
�����8VHUV�DUH�URXWLQHO\�DVNHG�WR�SURYLGH�IHHGEDFN�
RQ�WKHLU�VLPXODWLRQ�H[SHULHQFH�LQ�RUGHU�WR�SURYLGH�
GHYHORSHUV�ZLWK�YDOLGDWHG�OHDUQLQJ�RQ�WKH��������
VRIWZDUH¶V�HIIHFWLYHQHVV�LQIRUP�DQG�LPSURYH���
VRIWZDUH�LWHUDWLRQV��)LUVW��XVHUV�UHTXHVWHG�DQ�HYHQ�

PRUH�LQ-GHSWK�³DIWHU-DFWLRQ�UHYLHZ´�RI�WKHLU�����
UHVXOWV��7KH\�LQGLFDWHG�ZDQWLQJ�PRUH���������������
LQGLYLGXDOL]HG�LQIRUPDWLRQ�UHODWLYH�WR�WKHLU������
SHUIRUPDQFH��UDWKHU�WKDQ�LQ�D�JURXS�VHWWLQJ��$OVR��
WKH�VL]H�RI�WKH�VLPXODWLRQ�HQYLURQPHQW�ZDV�DOVR�
OLPLWLQJ��JLYHQ�WKH�EHVW-SUDFWLFH�WLPH�OLPLWV�ZH�
LPSRVHG�����PLQXWHV���%HFDXVH�WKH�95�����������
HQYLURQPHQW�LV�QHZ��PDQ\�KDYH�QHYHU�XVHG�WKLV�
WHFKQRORJ\�EHIRUH���VLJQLILFDQW�WLPH�ZDV�VSHQW�
H[SORULQJ�WKH�WHFKQRORJ\�UDWKHU�WKDQ�SHUIRUPLQJ�
WKH�DVVHVVPHQW�WDVN��6HYHUDO�VXJJHVWHG�PRUH������
SUH-VLPXODWLRQ�FRQWHQW�UHODWHG�WR�VXEVWDQFH�XVH�
GLVRUGHUV�DQG�VSHFLILFV�UHODWHG�WR�LQYHVWLJDWLRQ�RI�
KRXVHV�ZKHUH�VXVSHFWHG�GUXJ�DFWLYLW\�LV�WDNLQJ�
SODFH��(VVHQWLDOO\��PRUH�WLPH�WR�SUHSDUH�IRU�DQG�
SURFHVV�WKH�UHVXOWV�RI�WKHLU�VLPXODWLRQ��������������
SHUIRUPDQFH�ZDV�D�WRS�UHFRPPHQGDWLRQ�PDGH�E\�
XVHUV�� 
 

%HQHILWV�DQG�)XWXUH�RI� 
9LUWXDO�7UDLQLQJ�3URJUDPV 

 
�����95�WUDLQLQJ�RIIHUV�VHYHUDO�XQLTXH�EHQHILWV��
3HUKDSV�WKH�PRVW�VDOLHQW�DQG�ZLGHO\�UHFRJQL]HG�LV�
WKH�IDLOXUH-VDIH�QDWXUH�RI�WKHVH�DFWLYLWLHV��0XFK�
OLNH�SLORWV�DW�WKH�FRQWUROV�RI�D�IOLJKW�VLPXODWRU��WKLV�
V\VWHPV�DOORZV�PLVWDNHV�WR�WDNH�SODFH�LQ����������
VLWXDWLRQV�RI�PLQLPDO�ULVN��$V�RXU�VWXGHQWV�DQG�
XVHUV�KDYH�LQGLFDWHG��WKH\�DUH�LQWHUHVWHG�LQ������
SUDFWLFDO�DSSOLFDWLRQ�H[HUFLVHV��$V�ZH¶YH�����
GHPRQVWUDWHG��95�VLPXODWLRQV�KHOS�XVHUV�OHDUQ�
QHZ�VNLOOV�DQG�EXLOG�HIIHFWLYH�SURIHVVLRQDO�KDELWV�
XQGHU�SURIHVVLRQDO�VXSHUYLVLRQ��5HFRJQL]LQJ�WKH�
EURDGHU�DSSOLFDELOLW\�DIWHU�WKUHH�VHPHVWHUV�RI����
VLPXODWLRQV�ZLWK�VWXGHQWV��ZH�KDYH�EHHQ�LQ�����
FRQWDFW�ZLWK�RXU�ORFDO�'HSDUWPHQW�RI�&KLOG�����
6HUYLFHV�WR�H[SORUH�FROODERUDWLRQ�DQG�WUDLQLQJ�
RSSRUWXQLWLHV�IRU�ORFDO�FKLOG�VHUYLFHV����������������
SURIHVVLRQDOV��7KH�VLPXODWLRQ�DFWLYLWLHV�DOORZ�
XVHUV�WR�WUDQVIRUP�NQRZOHGJH�LQWR�MXGJPHQW������
�LQ-FODVV�PDWHULDOV�LQIRUPDWLRQ���DQG�MXGJPHQW�
LQWR�DFWLRQ��VLPXODWLRQ�SHUIRUPDQFH���DQG�LW�LV�D�
SURFHVV�ZH�FDQ�QRZ�PHDVXUH�ZLWK�D�IDLU�GHJUHH�RI�
JUDQXODULW\�� 
�����1H[W��95�VLPXODWLRQV�DUH�FRVW-HIIHFWLYH�ZD\V�
WR�HQJDJH�XVHUV��$V�WKH�GHYHORSPHQW�RI�FXVWRP�
95�HQYLURQPHQWV�EHFRPHV�PRUH�DFFHVVLEOH��RQFH�
GHYHORSHG��VRIWZDUH�UHTXLUHV�RQO\�URXWLQH���
PDLQWHQDQFH�VFKHGXOHV�WR�FRQWLQXH�EHLQJ�YLDEOH�
IRU�KXQGUHGV�WKRXVDQGV�RI�XVHUV��7KH�SURIHVVLRQDO�
GHYHORSPHQW�ODQGVFDSH�RI�WRGD\�UHOLHV�PRUH��
KHDYLO\�RQ�GLJLWDO�WHFKQRORJLHV��H�J���ZHE��������
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3URIHVVLRQDO�'HYHORSPHQW��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�&RQWLQXLQJ�6RFLDO�:RUN�(GXFDWLRQ 

� 

FRQIHUHQFLQJ�ZHELQDUV���7KLV�PDNHV�WKHVH�NLQG�RI�
WUDLQLQJ�H[HUFLVHV�EHQHILFLDO�DV�SULPDU\�OHVVRQV�
IRU�QHZ�SURIHVVLRQDOV��DV�ZHOO�DV�SURIHVVLRQDOV�LQ�
FRQWLQXLQJ�HGXFDWLRQ�VHWWLQJV��(PEHGGLQJ�����
OHDUQLQJ�DFWLYLWLHV�LQWR�WHFKQRORJLHV�WKDW�JHQHUDWH�
LQWULQVLFDOO\�KLJK�OHYHOV�RI�LQWHUHVW�JLYHV�HGXFDWRUV�
WKH�RSSRUWXQLW\�WR�H[SRVH�D�EURDG�UDQJH�RI�XVHUV�
WR�HIIHFWLYH�OHDUQLQJ�DFWLYLWLHV�WKDW�UHLQIRUFH�KLJK�
TXDOLW\�SURIHVVLRQDO�KDELWV�EHKDYLRUV���� 
�����/DVW��WKLV�WHFKQRORJ\�DOORZV�XV�WR�PHDVXUH�
VWXGHQW�EHKDYLRU�LQ�QHZ�ZD\V�QHYHU�SRVVLEOH�XQWLO�
QRZ��0RUH�VSHFLILFDOO\��DV�ZH�GHYHORSHG�RXU��
VLPXODWLRQV��ZH�ERUURZHG�IHDWXUH�GHYHORSPHQW�
PHWKRGRORJ\�IURP�GDWD�VFLHQWLVWV��EXLOGLQJ�LQ�GDWD�

FDSWXUH�PHWKRGV�WKDW�DOORZ�XV�WR�XVH�95���������
VLPXODWLRQV�DV�YHKLFOHV�IRU�GLJLWDO�H[SHULPHQWV��
7KHVH�H[SHULPHQWDO�PHWKRGV�DUH�QHZ�DQG�H[FLWLQJ�
DUHDV�RI�VRFLDO�VFLHQFH�UHVHDUFK��JLYLQJ�����������
SUDFWLWLRQHUV�QHZ�ZD\V�WR�DGGUHVV�FODVVLF�������
SUREOHPV�RI�PHDVXUHPHQW��6DOJDQLN�������������
GLVFXVVHV�GLJLWDO�UHVHDUFK��GHVFULELQJ������������
PHDVXUHPHQW�DV�³DERXW�LQIHUULQJ�ZKDW�\RXU�����
UHVSRQGHQWV�WKLQN�DQG�GR�IURP�ZKDW�WKH\�VD\´��S��
�����95�VLPXODWLRQV�QRZ�DOORZ�XV�WR�EULGJH�WKLV�
JDS��WR�EXLOG�VRIWZDUH�WKDW�UHFRUGV�DQG�PHDVXUHV�
QRW�MXVW�ZKDW�XVHUV�UHSRUWHGO\�WKLQN��EXW�ZKDW�WKH\�
WKLQN��VD\��DQG�DFWXDOO\�GR� ��� 
      

)LJXUH����,Q-VLP�IRRWDJH�RI�D�FRXQWHUWRS�WKDW�LQFOXGHV�HYLGHQFH�RI�GUXJ�XVH��7KH�VLPXODWLRQV�ZHUH�GHVLJQHG�
ZLWK�LQSXW�IURP�ORFDO�SROLFH��%68�)DFXOW\��%68�6WDII��ORFDO�'HSDUWPHQW�RI�&KLOG�6HUYLFHV��DQG�RWKHU�ORFDO�
PHQWDO�KHDOWK�DQG�VRFLDO�ZRUN�SUDFWLWLRQHUV��7KHVH�V\ULQJH�FDSV�RQ�D�FRXQWHU�ZHUH�VXJJHVWHG�E\�SROLFH�DV�D�
FRPPRQ�VLJQ�RI�,9�GUXJ�XVH� 

)LJXUH����,Q-VLP�IRRWDJH�RI�D�VSDFH�VXVSHFWHG�LQ�WKH�PDQXIDFWXUH�DQG�GLVWULEXWLRQ�RI�PHWKDPSKHWDPLQHV� 
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