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,QWHUDFWLYH�6WRU\WHOOLQJ�6\VWHPV�IRU�&KLOGUHQ�

8VLQJ�7HFKQRORJ\�WR�([SORUH�/DQJXDJH�DQG�,GHQWLW\�

¦ 0RUH DQG PRUH RIWHQ WKHUH LV HPEDUUDVVPHQW DOO DURXQG ZKHQ WKH

ZLVK WR KHDU D VWRU\ LV H[SUHVVHG� ,W LV DV LI VRPHWKLQJ WKDW VHHPHG

LQDOLHQDEOH WR XV� WKH VHFXUHVW DPRQJ RXU SRVVHVVLRQV� ZHUH WDNHQ IURP

XV� WKH DELOLW\ WR H[FKDQJH H[SHULHQFHV�§

¦7KH 6WRU\WHOOHU�§ :DOWHU %HQMDPLQ

$EVWUDFW

6WRU\WHOOLQJ LV D JRRG PHGLXP IRU OHDUQLQJ DERXW LGHQWLW\ DQG FRPPXQLFDWLRQ DV LW HQDEOHV H[SORUDWLRQ

RI RQH©V LQQHU ZRUOG DQG UHTXLUHV IOH[LQJ RQH©V ODQJXDJH VNLOOV� 7KLV SDSHU SUHVHQWV D QHZ DSSURDFK WR

LQWHUDFWLYH VWRU\WHOOLQJ� 6$*( �6WRU\WHOOLQJ $JHQW *HQHUDWLRQ (QYLURQPHQW�� DQ DXWKRULQJ

HQYLURQPHQW IRU FKLOGUHQ WR FUHDWH WKHLU RZQ ZLVH VWRU\WHOOHUV WR LQWHUDFW ZLWK E\ WHOOLQJ DQG OLVWHQLQJ

WR VWRULHV� ,Q RUGHU WR HQFRXUDJH FKLOGUHQ©V HPRWLRQDO HQJDJHPHQW LQ WKH 6$*( HQYLURQPHQW� WKH

VWRU\WHOOHUV DUH HPERGLHG LQ DQ LQWHUDFWLYH VWXIIHG DQLPDO� DOVR SURJUDPPDEOH E\ WKH FKLOGUHQ�

7KLV SDSHU SUHVHQWV WHFKQLFDO DVSHFWV RI 6$*(©V GHVLJQ DQG LPSOHPHQWDWLRQ DV ZHOO DV UHVXOWV IURP

SLORW VWXGLHV GRQH ZLWK IRXUWK DQG ILIWK JUDGHUV� 5HVXOWV VKRZ WKDW FKLOGUHQ KDG D WHQGHQF\ WR VKDUH

WKHLU SHUVRQDO VWRULHV ZLWK WKH VRIW LQWHUDFWLYH LQWHUIDFH� ([SORUDWLRQ RI LGHQWLW\ DQG FRPPXQLFDWLRQ

KDSSHQHG LQ VHYHUDO ZD\V� )LUVW� VWRU\WHOOHUV EXLOW E\ WKH FKLOGUHQ ZHUH SURMHFWLRQV RI WKHLU IHDUV�

IHHOLQJV� LQWHUHVWV� DQG UROH PRGHOV� WKH\ DOORZHG WKHP WR H[SORUH WKHLU RZQ LGHQWLW\ DV ZHOO DV SUHVHQW

WKHPVHOYHV WR RWKHUV� 6HFRQG� WKURXJK GHVLJQLQJ DQG WHVWLQJ WKH FRQYHUVDWLRQDO VWUXFWXUHV RI WKHLU

VWRU\WHOOLQJ FKDUDFWHUV� FKLOGUHQ REVHUYHG DQG UHSDLUHG EUHDNGRZQV LQ FRQYHUVDWLRQDO LQWHUDFWLRQ� 7KLV

SURFHVV HQJDJHG WKHP LQ WKH H[SORUDWLRQ RI FRPPXQLFDWLRQ DQG GHFHQWHULQJ� RU WDNLQJ WKH SRLQW RI

YLHZ RI RWKHUV�

�
$ SUHOLPLQDU\ YHUVLRQ RI WKLV SDSHU ZDV SXEOLVKHG DV �6WRU\WHOOLQJ 6\VWHPV� &RQVWUXFWLQJ WKH ,QQHUIDFH RI WKH

,QWHUIDFH�� LQ &RJQLWLYH 7HFKQRORJLHV 3URFHHGLQJV 
��� ,(((� SS��������
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,QWURGXFWLRQ

,Q�HYHU\GD\�OLIH��FRQYHUVDWLRQDO�SHUVRQDO�VWRU\WHOOLQJ�LV�D�FRPPXQLFDWLYH�H[SHULHQFH�LQ�ZKLFK

VWRU\�OLVWHQLQJ�LV�DV�LPSRUWDQW�DV�VWRU\�WHOOLQJ�LQ�RUGHU�WR�FRQVWUXFW�D�VHQVH�RI�LGHQWLW\��1HZ

WHFKQRORJLHV�KDYH�WKH�SRWHQWLDO�WR�HQFRXUDJH�SHRSOH�WR�VKDUH�WKHLU�SHUVRQDO�VWRULHV��KRZHYHU�

WKHUH�LV�D�ODFN�RI�FRPSXWDWLRQDO�HQYLURQPHQWV�H[SOLFLWO\�GHVLJQHG�WR�HQFRXUDJH�H[SORUDWLRQ�RI

LGHQWLW\��6$*(��6WRU\WHOOLQJ�$JHQW�*HQHUDWLRQ�(QYLURQPHQW��ZDV�GHVLJQHG�ZLWK�WKLV�H[SOLFLW

JRDO�DQG�XVHV�VWRU\WHOOLQJ�WR�DFKLHYH�LWV�SXUSRVH�

6WRULHV�DUH�RQH�RI�WKH�SULPDU\�ZD\V�LQ�ZKLFK�WKH�VHOI�LV�SUHVHQWHG�WR�RWKHUV�DQG�WR�XV��:KHQ

SHRSOH�FRPPXQLFDWH�WKH\�RIWHQ�GR�LW�WKURXJK�WHOOLQJ�VWRULHV�DERXW�WKHLU�H[SHULHQFHV�DQG�E\

ILQGLQJ�SHUVRQDO�UHOHYDQFH�LQ�RWKHU�SHRSOH©V�VWRULHV��6$*(�HQFRXUDJHV��HQDEOHV��DQG�HQKDQFHV

WKLV�W\SH�RI�VWRU\WHOOLQJ��DV�ZHOO�DV�SURYLGHV�D�IUDPHZRUN�IRU�FKLOGUHQ�WR�GHVLJQ�DQG�SURJUDP

WKHLU�RZQ�LQWHUDFWLYH�VWRU\WHOOHUV��7KH�ODWWHU�VXSSRUWV�FKDQJHV�LQ�WKH�ZD\�FKLOGUHQ�WKLQN�DERXW

WKHPVHOYHV��DQG�DERXW�VWRU\WHOOLQJ�DV�D�FRPPXQLFDWLYH�DFWLYLW\�

7KXV��6$*(�VXSSRUWV�WZR�PRGHV�RI�LQWHUDFWLRQ���,Q�WKH�ILUVW��¥�VWRU\WHOOLQJ�LQWHUDFWLRQ�¥

FKLOGUHQ�DUH�LQYLWHG�WR�VKDUH�ZKDW�LV�JRLQJ�RQ�LQ�WKHLU�OLYHV�ZLWK�D�ZLVH�ROG�VDJH��ZKR�¦OLVWHQV§

DQG�WKHQ�RIIHUV�D�UHOHYDQW�WUDGLWLRQDO�WDOH�LQ�UHVSRQVH���,Q�WKH�VHFRQG�¥�VWRU\WHOOHU�DXWKRULQJ

LQWHUDFWLRQ¥��FKLOGUHQ�DUH�LQYLWHG�WR�DGG�WR�WKH�OLEUDU\�RI�ZLVH�ROG�VDJHV�E\�GHVLJQLQJ�WKHLU

RZQ�VWRU\WHOOHU�IRU�WKHPVHOYHV�DQG�RWKHU�FKLOGUHQ�WR�LQWHUDFW�ZLWK���,Q�RUGHU�WR�VXSSRUW�FKLOGUHQ

DV�GHVLJQHUV�DV�ZHOO�DV�XVHUV�RI�WKH�VWRU\WHOOHUV��ZH�LPSOHPHQWHG�D�YLVXDO�DXWKRULQJ�ODQJXDJH

WKDW�DOORZV�FKLOGUHQ�WR�SURJUDP����WKH�VFULSWV�WKDW�DUH�WROG�E\�WKH�VWRU\WHOOHU�����WKH
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FRQYHUVDWLRQDO�VWUXFWXUH��RU�IORZ�RI�WKH�LQWHUDFWLRQ�EHWZHHQ�XVHU�DQG�VWRU\WHOOHU�����WKH�ERG\

EHKDYLRUV�RI�WKH�LQWHUDFWLYH�VWXIIHG�DQLPDO�¥WKH�VWRU\WHOOHU©V�DVVLVWDQW�����WKH�GDWDEDVH�RI

VWRULHV�WKDW�DUH�RIIHUHG�DV�WKH�VWRU\WHOOHU©V�UHVSRQVH�

,Q�WKLV�SDSHU�ZH�VLWXDWH�RXU�ZRUN�ZLWKLQ�D�WUDQVGLVFLSOLQDU\�WKHRUHWLFDO�EDFNJURXQG��7KHQ�ZH

GHVFULEH�6$*(©V�GHVLJQ�DQG�WHFKQLFDO�LPSOHPHQWDWLRQ��1H[W��ZH�VKDUH�UHVXOWV�IURP�HPSLULFDO

VWXGLHV�FRQGXFWHG�ZLWK�IRXUWK�DQG�ILIWK�JUDGHUV�XVLQJ�WKH�V\VWHP��)LQDOO\�ZH�SUHVHQW

FRQFOXVLRQV�

&RQWH[W�RI�WKH�ZRUN

$OWKRXJK�OLWWOH�UHVHDUFK�KDV�EHHQ�GRQH�RQ�KRZ�WHFKQRORJ\�FDQ�EH�XVHG�WR�HQFRXUDJH�FKLOGUHQ

WR�OHDUQ�DERXW�LGHQWLW\�DQG�FRPPXQLFDWLRQ�WKURXJK�VWRU\WHOOLQJ��D�IDLU�DPRXQW�RI�UHVHDUFK

H[LVWV�LQ�UHOHYDQW�ILHOGV�WKDW�KDYH�DQ�LPSDFW�XSRQ�WKHVH�LVVXHV���,Q�ZKDW�IROORZV�ZH�SUHVHQW�D

WKHRUHWLFDO�IUDPHZRUN��GUDZLQJ�IURP�UHVHDUFK�LQ�GLYHUVH�DUHDV�VXFK�DV�QDUUDWLYH�WKHRU\�

SV\FKRORJ\��DUWLILFLDO�LQWHOOLJHQFH��HGXFDWLRQ��DQG�KXPDQ�FRPSXWHU�LQWHUDFWLRQ��:H�DUH�DZDUH

WKDW�D�FRPSOHWH�VXUYH\�RI�WKHVH�UHVHDUFK�DUHDV�LV�LPSRVVLEOH��WKHUHIRUH�ZH�FKRVH�WR�IRFXV�RQ

WKH�SDUWLFXODU�DVSHFWV�WKDW�JXLGHG�RXU�V\VWHP�GHVLJQ�

7HOOLQJ�DQG�OLVWHQLQJ�WR�VWRULHV

1DUUDWLYH�LV�WKH�SULPDU\�IRUP�WKURXJK�ZKLFK�ZH�XQGHUVWDQG�DQG�JLYH�PHDQLQJ�WR�RXU

H[SHULHQFH��3RONLQJKRUQH���������2XU�UHVHDUFK�IRFXVHV�RQ�D�SDUWLFXODU�NLQG�RI�QDUUDWLYH�¥

FRQYHUVDWLRQDO�VWRULHV�RI�SHUVRQDO�H[SHULHQFH¥�GHILQHG�E\�3RODQ\L��������DV�KLJKO\�VWUXFWXUHG

OLQJXLVWLF�SURGXFWLRQV�IRXQG�LQ�WKH�FRQWH[W�RI�HYHU\GD\�WDON��DQG�E\�0LOOHU�HW�DO���������DV
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IDFH�WR�IDFH�LQWHUDFWLRQV�LQ�ZKLFK�VHOI�H[SUHVVLRQ�LV�DFFRPSOLVKHG�E\�WKH�UHFRXQWLQJ�RI

SHUVRQDO�H[SHULHQFH�

1DUUDWLYH��LQFOXGLQJ�FRQYHUVDWLRQDO�VWRULHV�RI�SHUVRQDO�H[SHULHQFH��VHUYHV�DW�OHDVW�WKUHH�YLWDO

IXQFWLRQV��7KHVH�WKUHH�IXQFWLRQV�RI�QDUUDWLYH�ZHUH�FDUHIXOO\�DQDO\]HG�LQ�RUGHU�WR�GHVLJQ�WKH

6$*(�V\VWHP�

�� $�FRJQLWLYH�IXQFWLRQ���3HUVRQDO�VWRULHV�DUH�IXQGDPHQWDO�FRQVWLWXHQWV�RI�KXPDQ�PHPRU\�

DQG�QHZ�H[SHULHQFHV�DUH�LQWHUSUHWHG�LQ�WHUPV�RI�ROG�VWRULHV�DQG�JHQHUDOL]HG�VWRU\�VFULSWV

�%DUWOHWW��������6FKDQN�	�$EHOVRQ����������%UXQHU��������GHVFULEHV�QDUUDWLYH�DV�D�PRGH�RI

FRJQLWLYH�IXQFWLRQLQJ�WKDW�SURYLGHV�D�GLVWLQFWLYH�ZD\�RI�RUGHULQJ�DQG�XQGHUVWDQGLQJ

H[SHULHQFH�

�� $�VRFLDO�IXQFWLRQ����7KH�WDOHV�WKDW�RQH�NQRZV�DQG�FDQ�WHOO�GHILQH�WKH�VRFLDO�JURXS�RU�FXOWXUH

WR�ZKLFK�RQH�EHORQJV��7XUQHU���������0\WKV��OHJHQGV��DQG�WUDGLWLRQDO�WDOHV�SURYLGH�D�VHQVH

RI�FRQWLQXLW\�EHWZHHQ�JHQHUDWLRQV�DV�ZHOO�DV�PRGHOV�IRU�KXPDQ�EHKDYLRU��&DPSEHOO�

�������&RQYHUVDWLRQDO�SHUVRQDO�VWRULHV�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�VRFLDO�FRQVWUXFWLRQ�RI

WKH�VHOI�IURP�HDUO\�FKLOGKRRG��0LOOHU�HW�DO���������$GXOWV�WHOO�DQG�UHWHOO�OLIH�VWRULHV

DFFRUGLQJ�WR�FHUWDLQ�FRQYHQWLRQV�DQG�LQ�PDQ\�GLIIHUHQW�FRQWH[WV�DV�D�ZD\�RI�HVWDEOLVKLQJ

FRKHUHQFH�LQ�WKHLU�OLYHV��/LQGH��������

�� $Q�HPRWLRQDO�IXQFWLRQ���6WRU\WHOOLQJ�KDV�EHHQ�XVHG�LQ�YHU\�GLIIHUHQW�IRUPV�RI

SV\FKRWKHUDS\��:LJUHQ���������,Q�IDFW��RQH�YLHZ�RI�SV\FKRWKHUDS\�LV�WKDW�LW�OHDGV�XV�WR�EH

DEOH�WR�WHOO�FRKHUHQW�OLIH�VWRULHV��3RONLQJKRUQH���������7KH�HPRWLRQDO�YDOXH�RI�WDOHV�KDV

EHHQ�H[SORUHG�E\�(ULFNVRQ�LQ�K\SQRWKHUDS\��5RVHQ��������DQG�LQ�IDLU\�WDOHV�E\�%HWWHOKHLP
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��������$V�$QQD�)UHXG���������(ULN�(ULNVRQ��������DQG�RWKHUV�KDYH�VKRZQ��WKURXJK�WKH

YHUEDO�SOD\�H[SHULHQFH�RI�VWRU\WHOOLQJ��FKLOGUHQ�FDQ�ILQG�QRW�RQO\�UHFUHDWLRQ�EXW�DOVR�VHOI�

FXUH�

)URP�FRJQLWLYH��VRFLDO�DQG�HPRWLRQDO�VWDQGSRLQWV�LW�LV�LPSRUWDQW�IRU�FKLOGUHQ�DQG�DGXOWV�WR

KDYH�D�SODFH�WR�WHOO�WKHLU�VWRU\���%XW�LW�LV�DOVR�LPSRUWDQW�WR�SURYLGH�D�VSDFH�IRU�WKHP�WR�H[SORUH

ZKDW�LV�QDUUDWLYH�DQG�KRZ�FRQYHUVDWLRQDO�VWRU\WHOOLQJ�ZRUNV��6$*(�ZDV�FRQFHLYHG�WR�VXSSRUW

ERWK�VWRU\WHOOLQJ�DQG�VWRU\�PDNLQJ��:KLOH�VWRU\WHOOLQJ�KHOSV�FKLOGUHQ�WR�¦SOD\�RXW§�ZKDW�LV

KDSSHQLQJ�LQ�WKHLU�OLYHV��VWRU\�PDNLQJ�VXSSRUWV�OHDUQLQJ�DERXW�QDUUDWLYH�E\�LQWHUDFWLQJ�ZLWK

DQG�GHVLJQLQJ�PHDQLQJIXO�VWRU\WHOOHUV�

)RU�H[DPSOH��LQ�LQWHUDFWLRQ�PRGH��E\�SOD\LQJ�WKH�UROH�RI�D�ZLVH�ROG�SHUVRQ�OLVWHQLQJ�DQG

UHVSRQGLQJ�WR�FKLOGUHQ©V�VWRULHV��6$*(�H[SOLFLWO\�HQFRXUDJHV�FKLOGUHQ�WR�WHOO�WKHLU�SHUVRQDO

VWRULHV��,W�HQDEOHV�WKHP�WR�H[SORUH�WKHLU�LQQHU�OLIH��GHYHORSLQJ�D�EHWWHU�VHQVH�RI�ZKR�WKH\�DUH

DQG�D�VHW�RI�YDOXHV�IRU�FRQVWUXFWLQJ�WKHLU�UROH�LQ�WKH�ZRUOG��,Q�DXWKRULQJ�PRGH��6$*(�VXSSRUWV

FKLOGUHQ�LQ�GHVLJQLQJ�DQG�SURJUDPPLQJ�WKHLU�RZQ�PHDQLQJIXO�VWRU\WHOOHUV��7DNHQ�WRJHWKHU�

WKHVH�WZR�PRGHV�DOORZ�XVHUV�WR�FRQVWUXFW�DQG�H[SUHVV�WKHLU�QDUUDWLYH�YRLFH��&DVVHOO��������DV

ZHOO�DV�WKHLU�LGHQWLW\�

6WRU\WHOOLQJ�V\VWHPV��EH\RQG�VWRU\�ZULWLQJ

7R�GDWH�PRVW�RI�WKH�UHVHDUFK�RQ�FRPSXWHUV�DQG�VWRU\WHOOLQJ�KDV�IRFXVHG�RQ�LQWHUDFWLYH�JDPHV�

P\VWHU\�VLPXODWLRQV��DQG�LQWHUDFWLYH�ILFWLRQ��DOWKRXJK�VHH�'RQ�������DQG�/DXUHO�������

,QWHUDFWLYH�JDPHV�DQG�P\VWHU\�VLPXODWLRQV�SUHVHQW�D�SORW�E\�ZD\�RI�VKRUW�GHVFULSWLRQV�RI
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FKDUDFWHUV�DQG�SODFHV��DQG�WKH\�DOORZ�XVHUV�WR�QDYLJDWH�WKURXJK�WKH�VSDFHV�DQG�ILQG�RXW�PRUH

DERXW�WKH�FKDUDFWHUV���8QOLNH�QDUUDWLYHV�DERXW�WKH�VHOI��WKHVH�DUH�¦IRUPV�RI�QDUUDWLYH�WKDW

SULYLOHJH�VSDFH�RYHU�FKDUDFWHUL]DWLRQ�RU�SORW�GHYHORSPHQW��>7KH\�DUH@�SDUW�RI�DQ�DOWHUQDWLYH

WUDGLWLRQ�RI�¨VSDWLDO�VWRULHV�©�D�GLIIHUHQW�ZD\�RI�RUJDQL]LQJ�QDUUDWLYHV�WKDW�PXVW�EH�H[DPLQHG

DQG�HYDOXDWHG�DFFRUGLQJ�WR�WKHLU�RZQ�FXOWXUDO�ORJLF§�)XOOHU�	�-HQNLQV��������

,QWHUDFWLYH�ILFWLRQ�SUHVHQWV�D�VKRUW�VWRU\�RU�QRYHO�LQ�D�K\SHUWH[W�IRUPDW��WKH�EUDQFKLQJ�QRGHV

DOORZLQJ�XVHUV�WR�UHDG�D�GLIIHUHQW�VWRU\�HDFK�WLPH�E\�FKRRVLQJ�GLIIHUHQW�OLQNV���8QOLNH�SHUVRQDO

QDUUDWLYHV��WKLV�ZRUN�FRQFHQWUDWHV�RQ�KRZ�WR�DGDSW�WKH�JHQUH�RI�ILFWLRQ�WR�WKH�FRQVWUDLQWV�DQG

SRVVLELOLWLHV�RI�WKH�FRPSXWHU���2WKHU�ZRUN�KDV�XVHG�FRPSXWDWLRQ�WR�DVVLVW�SURGXFWLRQ�DQG

YLHZLQJ�RI�QDUUDWLYH�VWUXFWXUH�PRGHOV�IRU�FLQHPD��)RU�H[DPSOH��¦$JHQW�6WRULHV§�%URRNV�

������LV�DQ�HQYLURQPHQW�IRU�QRQ�OLQHDU��FLQHPDWLF�VWRU\�GHVLJQ�DQG�SUHVHQWDWLRQ�WKDW�FDQ�EH

XVHG�E\�FLQHPDWLF�VWRU\�ZULWHUV�

,Q�WKH�HQWHUWDLQPHQW�GRPDLQ��WKH�GHVLJQ�RI�VWRU\WHOOLQJ�V\VWHPV�IRU�FKLOGUHQ�KDV�IRFXVHG�RQ

LQWHUDFWLYH�JDPHV�DQG�ILFWLRQ�RI�WKH�W\SH�GHVFULEHG�DERYH���,Q�WKH�HGXFDWLRQDO�GRPDLQ��ZRUN

KDV�EHHQ�GRQH�RQ�VXSSRUWLQJ�FKLOGUHQ©V�VWRU\�ZULWLQJ�SURFHVV��&RPPHUFLDO�VRIWZDUH�VXFK�DV

.LG�:RUNV�'HOX[H��'DYLGVRQ��������DQG�WKH�$PD]LQJ�:ULWLQJ�0DFKLQH��%UIGHUEXQG�������

DUH�DXJPHQWHG�ZRUG�SURFHVVRUV�WKDW�HQFRXUDJH�FKLOGUHQ�WR�WHOO�VWRULHV�E\�JLYLQJ�WKHP�D�FKRLFH

RI�ILUVW�VHQWHQFHV��D�VHW�RI�FKDUDFWHUV�DV�LQVSLUDWLRQ��DQG�VDPSOH�LOOXVWUDWLRQV�IRU�WKHLU�VWRULHV�

(GXFDWLRQDO�UHVHDUFKHUV�KDYH�DOVR�GHYRWHG�H[WHQVLYH�HIIRUW�LQ�GHYHORSLQJ�VWRU\�ZULWLQJ

VRIWZDUH��)RU�H[DPSOH��7232,��%XUQV��������ZDV�RULJLQDOO\�GHVLJQHG�WR�DLG�FROOHJH�HVVD\
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ZULWHUV�LQ�EUDLQVWRUPLQJ�DQG�SODQQLQJ��ZKLOH�&DWFK��'DLXWH��������ZDV�GHYHORSHG�DW�+DUYDUG

8QLYHUVLW\�WR�LPSURYH�\RXQJ�XVHUV�VWRU\�ZULWLQJ�VNLOOV��$W�WKH�0,7�0HGLD�/DERUDWRU\�

0RQWIRUG��������GHVLJQHG�(GGLH(GLW��D�FRQYHUVDWLRQDO�FRPSXWHU�FKDUDFWHU�WR�DLG�FKLOGUHQ�LQ

WKH�SURFHVV�RI�ZULWLQJ�VWRULHV��ZLWK�VSHFLDO�IRFXV�LQ�SODQQLQJ�DQG�UHYLVLRQ�

%\�FRQWUDVW��WKH�UHVHDUFK�SUHVHQWHG�LQ�WKLV�SDSHU�LV�QRW�DLPHG�DW�LPSURYLQJ�VWRU\�ZULWLQJ��UDWKHU

6$*(�VHHNV�WR�VXSSRUW�FKLOGUHQ©V�DXWKRULQJ�RI�WKHLU�RZQ�ZLVH�VWRU\WHOOHUV�DQG�VWRU\�OLVWHQHUV

WKURXJK�WKH�GHVLJQ�RI�DQ�LQWHUDFWLYH�FKDUDFWHU��7KH�DXWKRULQJ�SURFHVV�LQYROYHV�WKH�GHVLJQ�DQG

LPSOHPHQWDWLRQ�RI�FRQYHUVDWLRQDO�LQWHUDFWLRQV�EHWZHHQ�WKH�XVHU�DQG�WKH�ZLVH�VWRU\WHOOHU��7KLV

VHUYHV�DV�D�YHKLFOH�IRU�WKH�WUDQVIRUPDWLRQ�RI�ZD\V�RI�WKLQNLQJ�DERXW�QDUUDWLYH�DV�D

FRPPXQLFDWLRQ�SURFHVV�GHHSO\�LQYROYHG�LQ�LGHQWLW\�FRQVWUXFWLRQ�

6$*(�HPSOR\V�WKH�QRWLRQ�RI�D�VLPSOH�FRQYHUVDWLRQDO�V\VWHP�ZLWK�D�ZHOO�GHILQHG�FKDUDFWHU�

VLPLODU�WR�(OL]D��:HL]HQEDXP���������3DUU\��&ROE\���������DQG�-XOLD��0DXOGLQ���������7KHVH

DUH��GHVFULEHG�E\�0XUUD\��������DV�¦SDURGLF�LQWHUDFWLYH�FKDUDFWHU�ZKRVH�FRPSXWDWLRQDO

ULJLGLWLHV�PRGHO�UHFRJQL]DEO\�KXPDQ�W\SHV§��6$*(�H[WHQGV�WKH�GRPDLQ�WR�WKH�ZRUOG�RI

QDUUDWLYH��DQG�DOORZV�VWRU\WHOOHU�FRQVWUXFWLRQ�DV�ZHOO�DV�LQWHUDFWLRQ��,W�KDV�EHHQ�VXJJHVWHG�WKDW

WKH�FRQVWUXFWLRQ�RI�HPRWLRQDOO\�EHOLHYDEOH�FKDUDFWHUV�ZLWK�D�OLPLWHG�ILHOG�RI�LQWHUDFWLRQ�FDQ

PDLQWDLQ�WKH�VXVSHQVLRQ�RI�GLVEHOLHI�RI�WKH�XVHU�DQG�WKXV�DOORZ�VXFFHVVIXO�KXPDQ�FRPSXWHU

LQWHUDFWLRQ�LQ�WKH�DEVHQFH�RI�GHHS�$UWLILFLDO�,QWHOOLJHQFH��$,���%DWHV�HW�DO���������7KLV

DOWHUQDWLYH�WR�WKH�GHHS�$,�DSSURDFK�IRFXVHV�RQ�EHOLHYDELOLW\�RYHU�DELOLW\�
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%\�¦DELOLW\§�ZH�UHIHU�WR�WKH�YLVLRQ�WKDW�FRPSXWHUV�VKRXOG�WU\�WR�UH�FUHDWH�WKH�FRJQLWLYH

SURFHVVHV�WKDW�SHRSOH�XVH�WR�XQGHUVWDQG�VWRULHV¥�DV�D�VWHS�WRZDUGV�PDFKLQH�XQGHUVWDQGLQJ

ZLWK�EURDG�DSSOLFDELOLW\���)RU�H[DPSOH��WKHUH�LV�H[WHQVLYH�UHVHDUFK�RQ�SURGXFLQJ�PRGHOV�RI�WKH

ZRUOG�WKDW�FRQWDLQ�SDUWLFXODU�NQRZOHGJH�RUJDQL]HG�DURXQG�VWDQGDUG�VLWXDWLRQV��VFULSWV�RU�FDVHV

�6FKDQN��	�5LHVEHFN���������7KLV�VWRU\�XQGHUVWDQGLQJ�UHVHDUFK�GHSHQGV�RQ�D�WKHRU\�RI

QDUUDWLYH�DV�SULPDULO\�FRQVWLWXWHG�E\�JRDOV�DQG�DFWLRQV�LQ�WKH�FRQWH[W�RI�SODQV���$�GLIIHUHQW

WUDGLWLRQ�ZLWKLQ�$,��GUDZLQJ�IURP�DQWKURSRORJ\�DQG�HWKQRPHWKRGRORJ\�LQVWHDG�RI�FRJQLWLYH

VFLHQFH��KDV�SURSRVHG�D�WKHRU\�RI�VLWXDWHG�DFWLRQ�DV�FRPSOHPHQWDU\�WR�WKH�WUDGLWLRQDO�SODQQLQJ

DSSURDFK��6XFKPDQ���������7KH�HPSKDVLV�LV�QRW�RQ�PHQWDO�SURFHVVHV�EXW�RQ�VRFLDO�UHODWLRQV

SURGXFHG�WKURXJK�WKH�DFWLRQV�SHRSOH�WDNH�LQ�WKH�ZRUOG���7KH�LQWHJUDWLRQ�RI�VRFLDO�DQG�FRJQLWLYH

DSSURDFKHV�KDV�EHHQ�SURSRVHG�E\�XQGHUVWDQGLQJ�KRZ�PHDQLQJ�LQYROYHV�D�VRFLDO�DV�ZHOO�DV�D

PHQWDO�GLPHQVLRQ��:LQRJUDG�	�)ORUHV����������7KHVH�WKHRULHV�DUH�FRPSDWLEOH�ZLWK�6$*(©V

QRWLRQ�RI�VWRULHV�DV�VRFLDO�DV�ZHOO�DV�FRJQLWLYH�DUWLIDFWV�

,Q�6$*(��D�VWURQJ�VHQVH�RI�FRQWH[W�DQG�D�VKDUHG�DVVXPSWLRQ�DERXW�WKH�VRFLR�FXOWXUDO�UROH�RI

WKH�VWRU\WHOOHU�DOORZ�WKH�XVHU����WR�EHOLHYH�LQ�WKH�DELOLWLHV�RI�WKH�V\VWHP��GHVSLWH�PLQLPDO

QDWXUDO�ODQJXDJH�XQGHUVWDQGLQJ��DQG����WR�ILQG�FRKHUHQFH�EHWZHHQ�KLV�KHU�SHUVRQDO�VWRULHV�DQG

WKH�UHVSRQVH�VWRULHV�UHWULHYHG�E\�WKH�V\VWHP���7KLV�LV�DFKLHYHG�E\�HQDEOLQJ�FKLOGUHQ�WR�GHVLJQ

VWRU\WHOOHUV�ZLWK�VWURQJ�VWHUHRW\SLFDO�FKDUDFWHULVWLFV�DQG�ZHOO�GHILQHG�GRPDLQV�WKDW�VHW�XS

FHUWDLQ�EHKDYLRUDO�H[SHFWDWLRQV�



��

/HDUQLQJ�E\�GHVLJQLQJ

7KH�HGXFDWLRQDO�SKLORVRSK\�RI�FRQVWUXFWLRQLVP��3DSHUW��������DVVHUWV�WKDW�OHDUQHUV�DUH�OLNHO\�WR

KDYH�DFFHVV�WR�GLIIHUHQW�NLQGV�RI�QHZ�LGHDV�ZKHQ�WKH\�DUH�EXLOGLQJ�DUWLIDFWV�WKDW�WKH\�FDQ

UHIOHFW�XSRQ�DQG�VKDUH�ZLWK�RWKHUV�LQ�WKHLU�OHDUQLQJ�FRPPXQLW\���,Q�WKH�OLJKW�RI�WKLV�DSSURDFK�

6$*(�IRFXVHV�RQ�WKH�EXLOGLQJ�RI�VWRULHV�DQG�VDJH�VWRU\WHOOHUV�DV�¦HYRFDWLYH�REMHFWV§��7XUNOH�

�����	�7XUNOH��������WKDW�LQYLWH�UHIOHFWLRQ�DERXW�LGHQWLW\�DQG�FRPPXQLFDWLRQ�

([WHQVLYH�ZRUN�KDV�EHHQ�GRQH�ZLWKLQ�FRQVWUXFWLRQLVP�RQ�FUHDWLQJ�WRROV�WR�KHOS�FKLOGUHQ�WKLQN

LQ�GLIIHUHQW�ZD\V�DERXW�WKH�VFLHQFHV�DQG�PDWKHPDWLFV��+DUHO�	�3DSHUW���������)RU�H[DPSOH�

HGXFDWLRQDO�VRIWZDUH�VXFK�DV�/RJR�VXSSRUWV�GLUHFW�PDQLSXODWLRQ�DQG�FUHDWLRQ�RI�FRPSXWDWLRQDO

DUWLIDFWV�DV�ZHOO�DV�UHIOHFWLRQ�DERXW�WKH�SURJUDPPLQJ�SURFHVV��6WDUORJR�LV�DQ�H[WHQVLRQ�RI�/RJR

WKDW�DOORZV�SDUDOOHO�SURFHVVLQJ�DQG�LQYLWHV�FKLOGUHQ�WR�FUHDWH�DQG�UHIOHFW�RQ�GHFHQWUDOL]HG

V\VWHPV��5HVQLFN���������(QYLURQPHQWV�VXFK�DV�%R[HU�XVH�WKH�VSDWLDO�PHWDSKRU�RI�REMHFWV�RQ�D

VFUHHQ�WR�¦HQFRXUDJH�SHRSOH�WR�LQWHUSUHW�WKH�RUJDQL]DWLRQ�RI�WKH�FRPSXWDWLRQDO�V\VWHP�LQ�WHUPV

RI�VSDWLDO�UHODWLRQVKLSV§�GL6HVVD�	�$EHOVRQ��������

$OO�RI�WKHVH�WRROV�OHYHUDJH�FKLOGUHQ©V�XQGHUVWDQGLQJ�RI�WKH�ZRUOG�LQ�RUGHU�WR�KHOS�WKHP�WR�OHDUQ

KRZ�WR�SURJUDP��&RQYHUVHO\��WKH\�DOVR�XVH�FKLOGUHQ©V�XQGHUVWDQGLQJ�RI�SURJUDPPLQJ�LQ�RUGHU

WR�FKDQJH�WKHLU�XQGHUVWDQGLQJ�RI�WKH�ZRUOG��+RZHYHU��OLWWOH�ZRUN�KDV�\HW�EHHQ�GRQH��ZLWKLQ�D

FRQVWUXFWLRQLVW�DSSURDFK��RQ�GHVLJQLQJ�WHFKQRORJLFDO�WRROV�WKDW�KHOS�FKLOGUHQ�OHDUQ�DERXW

WKHPVHOYHV�RU�QDUUDWLYH�ODQJXDJH��DOWKRXJK�VHH�%UXFNPDQ�������DQG�+RRSHU��������
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&RPSXWDWLRQDO�FRQVWUXFWLRQ�NLWV�DUH�WRROV�WKDW�VXSSRUW�FKLOGUHQ©V�GHVLJQ�DQG�FRQVWUXFWLRQ�RI

WKHLU�RZQ�SURMHFWV�ZLWKLQ�VRPH�GRPDLQ��5HVQLFN�HW�DO����������6$*(�LV�D�FRQVWUXFWLRQ�NLW�WKDW

VXSSRUWV�WZR�W\SHV�RI�FRQQHFWLRQV�UHTXLUHG�E\�FRQVWUXFWLRQLVP�WR�ERRWVWUDS�OHDUQLQJ�

x� SHUVRQDO�FRQQHFWLRQV�¥�FKLOGUHQ�FDQ�SURJUDP�WKHLU�LQWHUDFWLYH�HPERGLHG�VWRU\WHOOHUV

DFFRUGLQJ�WR�WKHLU�LQWHUHVWV�

x� HSLVWHPRORJLFDO�FRQQHFWLRQV�¥6$*(�HQFRXUDJHV�QHZ�ZD\V�RI�WKLQNLQJ�DERXW�VWRU\WHOOLQJ

DV�D�FRPPXQLFDWLYH�DFWLYLW\��DQG�WKH�VHOI�

6$*(�SURYLGHV�DQ�DXWKRULQJ�HQYLURQPHQW�DQG�SURJUDPPLQJ�ODQJXDJH�ZKHUH�FKLOGUHQ�FDQ

FUHDWH�WKHLU�RZQ�LQWHUDFWLYH�VWRU\WHOOHUV���:KHQ�FKLOGUHQ�GHVLJQ�VWRU\WHOOHUV�DQG�GHVFULEH�WKH

XQGHUO\LQJ�WXUQ�WDNLQJ�UXOHV�DQG�ERG\�PRYHPHQWV�RI�WKH�VWRU\WHOOHU©V�WR\�DVVLVWDQW��WKH\

EHKDYH�DV�FRPPXQLFDWLRQ�DQG�QDUUDWLYH�WKHRULVWV�DV�ZHOO�DV�SURJUDPPHUV���,Q�WKH�SURFHVV�RI

FUHDWLQJ�WKHLU�RZQ�VLPXODWHG�FKDUDFWHUV�WKH\�EHFRPH�H[SOLFLWO\�DZDUH�RI�WKH�VWUXFWXUH�RI�WKH

FRQYHUVDWLRQ��IRU�H[DPSOH��LQ�RUGHU�WR�DOORZ�WXUQ�WDNLQJ�EHWZHHQ�XVHU�DQG�V\VWHP��WKH\�PXVW

XQGHUVWDQG�WKH�QDWXUH�RI�FRQYHUVDWLRQDO�XQLWV���3URJUDPPLQJ�LQ�WKLV�FDVH�LV�D�YHKLFOH�IRU�WKH

WUDQVIRUPDWLRQ�RI�ZD\V�RI�WKLQNLQJ�DERXW�WKH�VHOI�DQG�FRPPXQLFDWLRQ�DV�ZHOO�DV�IRU

FRQVWUXFWLQJ�NQRZOHGJH�DERXW�WHFKQRORJ\�

&RPSXWDWLRQDOO\�DXJPHQWHG�VRIW�WR\V�IRU�VWRU\WHOOLQJ

6$*(�HPEHGV�WKH�VDJH�VWRU\WHOOHU©V�DVVLVWDQW�LQ�D�SURJUDPPDEOH�LQWHUDFWLYH�VWXIIHG�DQLPDO�¥

D�VRIW�LQWHUIDFH��VHH�ILJXUH�����7KH�VWXIIHG�DQLPDO�LV�FDSDEOH�RI�VRPH�RI�WKH�W\SHV�RI�QRQYHUEDO

EHKDYLRUV�WKDW�KXPDQV�XVH�WR�LQGLFDWH�HQJDJHPHQW��DQG�WKDW�DUH�FRPPRQO\�IRXQG�LQ
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FRQYHUVDWLRQDO�QDUUDWLYHV�EHWZHHQ�SHRSOH��&DVVHOO���������,Q�LQWHUDFWLRQ�PRGH��FKLOGUHQ�FDQ

ZDWFK�WKH�VWXIIHG�DQLPDO�PRYH�DQG�EOLQN�LWV�H\HV�WR�LQGLFDWH�DWWHQWLYHQHVV�DV�WKH\�FRQYHUVH

ZLWK�LW���,Q�GHVLJQ�PRGH��FKLOGUHQ�FDQ�GHFLGH�RQ�WKH�WR\©V�FRPPXQLFDWLYH�EHKDYLRUV�DV�ZHOO�DV

WKH�GLIIHUHQW�SHUVRQDOLWLHV�DQG�FRQYHUVDWLRQDO�VW\OHV�WKDW�LW�PLJKW�GHPRQVWUDWH�

,QVHUW�)LJXUH��

6WXIIHG�DQLPDOV�DUH�REMHFWV�ZKRVH�HPRWLRQDO�DIIRUGDQFHV�FDQ�EH�H[SORLWHG�LQ�EXLOGLQJ

FRPSXWDWLRQDO�LQWHUIDFHV�IRU�FKLOGUHQ��'UXLQ��������8PDVFKL������D��*ORV���������)RU

H[DPSOH��0LFURVRIW�KDV�GHYHORSHG�DQ�LQWHUDFWLYH�WR\�FDOOHG�%DUQH\��7KH�WR\�FRPPXQLFDWHV

ZLWK�WKH�3&�ZLUHOHVVO\��UHDFWV�WR�&'�520�JDPHV�DQG�ZDWFKHV�WHOHYLVLRQ�ZLWK�WKH�FKLOG

�$OH[DQGHU�	�6WURPPHQ���������7KH�SV\FKRORJLVW�:LQQLFRWW��������LQWURGXFHG�WKH�WHUP

¦WUDQVLWLRQDO�REMHFW§�WR�UHIHU�WR�WKH�ILUVW�¦QRW�PH§�LQIDQW©V�SRVVHVVLRQ�¥�RIWHQ�D�VWXIIHG

DQLPDO��7KH�IDYRULWH�WR\��DV�GHVFULEHG�E\�:LQQLFRWW��¦PXVW�VHHP�WR�WKH�LQIDQW�WR�JLYH�ZDUPWK�

RU�WR�PRYH��RU�WR�KDYH�WH[WXUH��RU�WR�GR�VRPHWKLQJ�WKDW�VHHPV�WR�VKRZ�LW�KDV�YLWDOLW\�RU�UHDOLW\

RI�LWV�RZQ�§

5HVHDUFK�RQ�KXPDQ�FRPSXWHU�LQWHUDFWLRQ�KDV�WDNHQ�RQ�FKDOOHQJH�WR�XQLWH�WKH�GLJLWDO�ZLWK�WKH

SK\VLFDO�ZRUOG�VR�DV�WR�LQWHJUDWH�WKH�SRZHU�RI�FRPSXWLQJ�VHDPOHVVO\�LQWR�WR\V��7KLV�DUHD�LV

PRYLQJ�IURP�JUDSKLFDO�XVHU�LQWHUIDFHV��*8,��WR�WDQJLEOH�XVHU�LQWHUIDFHV��78,��¥�IURP�D

PRXVH�DQG�NH\ERDUG�WR�XELTXLWRXV�FRPSXWLQJ�DQG�WDQJLEOH�PHGLD��,VKLL�	�8OOPHU���������$Q

H[DPSOH�LQ�WKH�GRPDLQ�RI�WHFKQRORJ\�IRU�FKLOGUHQ�LV�'U��/HJR+HDG��%RURYR\���������,Q�WKLV

V\VWHP�SK\VLFDO�/HJR�EORFNV�KDYH�EHHQ�DXJPHQWHG�ZLWK�GLJLWDO�LQIRUPDWLRQ��DOORZLQJ�FKLOGUHQ
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WR�EXLOG�FUHDWXUHV�RXW�RI�KLJK�OHYHO�/HJR�EULFN�SDUWV�VXFK�DV�H\HV�DQG�PRXWKV��WKXV�H[SORULQJ

LGHDV�DERXW�WKH�QDWXUH�RI�PHWDSKRU�DQG�IXQFWLRQ��)ROORZLQJ�WKLV�OLQH�DQG�LQ�RUGHU�WR�VXSSRUW

HPRWLRQDO�HQJDJHPHQW��6$*(�RIIHUV�WKH�SRVVLELOLW\�WR�HPEHG�WKH�ZLVH�VWRU\WHOOHU©V�DVVLVWDQW

LQWR�D�SURJUDPPDEOH�VWXIIHG�DQLPDO�ZLWK�EDVLF�PRWRU�IXQFWLRQV�

6$*(�WDNHV�WKH�FKDOOHQJH�RI�GHVLJQLQJ�WDQJLEOH�XVHU�LQWHUIDFHV�DQG�OHYHUDJHV�IURP�WKH�IDFW

WKDW�FKLOGUHQ�HVWDEOLVK�LQWLPDWH�FRPPXQLFDWLYH�UHODWLRQVKLSV�ZLWK�WKHLU�VWXIIHG�WR\V��'\O�	

:DSQHU���������2Q�RQH�KDQG��WKH�QDWXUDO�WHQGHQF\�WR�FRPPXQLFDWH�DW�D�GHHS�OHYHO�ZLWK�VRIW

REMHFWV�FDQ�EH�OHYHUDJHG�E\�DGGLQJ�FRPSXWDWLRQDO�DELOLWLHV�VR�WR\V�FDQ�JLYH�IHHGEDFN��2Q�WKH

RWKHU�KDQG��FKLOGUHQ�FDQ�SURJUDP�WKH�WR\©V�FRPPXQLFDWLYH�EHKDYLRUV��WKXV�H[SORULQJ�SRZHUIXO

LGHDV�DERXW�WKH�QDWXUH�RI�FRPPXQLFDWLRQ��7KH�UHVXOW�LV�FRPSXWDWLRQDOO\�DXJPHQWHG�VRIW�WR\V

IRU�VWRU\WHOOLQJ�

6$*(��'HVLJQ�DQG�,PSOHPHQWDWLRQ

6$*(�ZDV�GHVLJQHG�WR�VXSSRUW�WKH�FUHDWLRQ�RI�ZLVH�VWRU\WHOOHUV�ZKR�KDYH�D�FRPIRUWLQJ�VWRU\

DW�KDQG�LQ�UHVSRQVH�WR�WKH�XVHU©V�H[SHULHQFHV��&KLOGUHQ�FDQ�HQJDJH�ZLWK�6$*(�LQ�WZR�PRGHV�

���E\�LQWHUDFWLQJ�ZLWK�D�VDJH�VWRU\WHOOHU�FKRVHQ�IURP�D�OLEUDU\�RI�DOUHDG\�H[LVWLQJ�FKDUDFWHUV�

DQG����E\�FUHDWLQJ�WKHLU�RZQ�VDJHV�DQG�W\SHV�RI�VWRU\WHOOLQJ�LQWHUDFWLRQV�

7KH�/,63�EDVHG�6$*(�DUFKLWHFWXUH�KDV�WKUHH�PDLQ�FRPSRQHQWV�DV�VKRZQ�LQ�ILJXUH����7KHVH

PRGXOHV�DUH�GHVFULEHG�DW�OHQJWK�LQ�WKH�IROORZLQJ�VXEVHFWLRQV�
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x� 6$*(�FRPSXWDWLRQ�PRGXOH��LQ�FKDUJH�RI�SDUVLQJ�WKH�XVHU©V�VWRU\��H[SDQGLQJ�NH\ZRUGV

WKURXJK�:RUG1HW�DQG�SHUIRUPLQJ�D�PDWFK�EHWZHHQ�WKH�XVHU©V�SHUVRQDO�VWRU\�DQG�D�VWRU\�LQ

WKH�GDWDEDVH�

x� 6$*(�DXWKRULQJ�ODQJXDJH��XVHG�E\�FKLOGUHQ�WR�GHVLJQ�WKHLU�RZQ�LQWHUDFWLYH�FKDUDFWHUV��WKH

FRQYHUVDWLRQDO�IORZ�EHWZHHQ�XVHU�DQG�VWRU\WHOOHU�DQG�WKH�GDWD�EDVH�RI�VWRULHV�RIIHUHG�E\�WKH

V\VWHP�LQ�UHVSRQVH�WR�WKH�XVHU©V�VWRU\�

x� 6$*(�LQWHUIDFH��WKH�LQWHUDFWLYH�WR\�DQG�LWV�PRWRU�EHKDYLRUV��FRPSXWHU�VFUHHQ�DQG�VRXQG

�RXWSXW���DQG�WKH�NH\ERDUG��LQSXW��

,QVHUW�)LJXUH��

7KH�FRPSXWDWLRQ�PRGXOH

7KH�6$*(�FRPSXWDWLRQ�PRGXOH�LV�LQ�FKDUJH�RI�SURFHVVLQJ�WKH�XVHU©V�VWRU\�DQG�UHWULHYLQJ�D

FRPIRUWLQJ�VWRU\�IRU�WKH�VDJH�VWRU\WHOOHU�WR�JLYH�LQ�UHSO\���$V�UHSUHVHQWHG�LQ�ILJXUH����WKH

SURFHVV�LV�DV�IROORZV��7KH�XVHU©V�VWRU\�LV�SDUVHG���1RXQV�DQG�YHUEV�DUH�H[WUDFWHG�DQG�VXEPLWWHG

WR�:RUG1HW��D�KLHUDUFKLFDO�VHPDQWLF�OH[LFDO�UHIHUHQFH�V\VWHP�LQ�ZKLFK�QRXQV��YHUEV�DQG

DGMHFWLYHV�DUH�RUJDQL]HG�LQWR�VHWV�WKDW�UHSUHVHQW�FRQFHSWV��0LOOHU�HW�DO����������:RUG1HW

UHWXUQV�D�OLVW�RI�V\QRQ\PV��K\SRQ\PV��DQG�K\SHUQ\PV�RI�WKH�RULJLQDO�NH\ZRUGV���'LIIHUHQW

NH\ZRUGV�WKDW�FDQ�EH�JURXSHG�XQGHU�RQH�VLQJOH�K\SHUQ\P�UHVXOW�LQ�ZHLJKWLQJ�WKDW�FRQFHSW

PRUH�KLJKO\�WKDQ�RWKHUV��7KH�ILQDO�OLVW�RI�ZHLJKWHG�QRXQV�DQG�YHUEV�LV�D�ZD\�RI�UHSUHVHQWLQJ

WKH�XVHU©V�VWRU\�DW�D�PRUH�DEVWUDFW�OHYHO���7KH�ZHLJKWHG�QRXQV�DQG�YHUEV�DUH�PDWFKHG�DJDLQVW

QRXQV�DQG�YHUEV�LQGH[LQJ�VWRULHV�LQ�WKH�VWRU\�GDWDEDVH����7KH�VWRU\�WKDW�LV�PRVW�OLNH�WKH�XVHU©V



��

VWRU\�¥�WKDW�GHDOV�ZLWK�WKH�VDPH�WKHPHV�¥�LV�UHWULHYHG�DQG�WROG�WR�WKH�XVHU��7KLV

FRPSXWDWLRQDO�PRGXOH�LV�QRW�GLUHFWO\�DFFHVVHG�E\�WKH�XVHU�

,QVHUW�)LJXUH��

7KH�DXWKRULQJ�ODQJXDJH�PRGXOH

7KH�6$*(�DXWKRULQJ�ODQJXDJH�KDV�D�JUDSKLFDO�XVHU�LQWHUIDFH�WKDW�DOORZV�FKLOGUHQ�ERWK�WR

GHVLJQ�VWRU\WHOOHUV�WR�LQWHUDFW�ZLWK�DQG�DOVR�WR�PRGHO�GLIIHUHQW�W\SHV�RI�VWRU\WHOOLQJ�VLWXDWLRQV�

7KH�HQYLURQPHQW�VXSSRUWV�FKLOGUHQ©V�FUHDWLRQ�RI�LQWHUDFWLYH�VWRU\WHOOHUV�E\�SURYLGLQJ�WKUHH

GHVLJQ�ZLQGRZV�WKDW�FDQ�EH�FKRVHQ�IURP�D�PHQX�

x� &KDUDFWHU©V�FUHDWLRQ�ZLQGRZ��FKLOGUHQ�GHVFULEH�GLIIHUHQW�IDFWV�DERXW�WKH�OLYHV�RI�WKH�VDJH

VWRU\WHOOHU�DQG�DQ�RSWLRQDO�VWRU\WHOOHU©V�DVVLVWDQW�¥�WKH�LQWHUDFWLYH�WR\��VHH�ILJXUH����

7KHVH�IDFWV�ZLOO�GHWHUPLQH�KRZ�WKH�VWRU\WHOOHU��DQG�DVVLVWDQW��LQWHUDFW�ZLWK�WKH�XVHU���7KLV

ZLQGRZ�LV�DOVR�XVHG�WR�ORDG�SLFWXUHV�RI�WKH�VWRU\WHOOHU�ZKR�OLYHV�RQ�WKH�VFUHHQ��VFDQQHG

SKRWRV�RU�VNHWFKHV�GRQH�LQ�D�GUDZLQJ�SURJUDP��

,QVHUW�)LJXUH��

x� &RQYHUVDWLRQDO�VWUXFWXUH�ZLQGRZ��FKLOGUHQ�GHVLJQ�WKH�FRQYHUVDWLRQDO�IORZ�EHWZHHQ�XVHU

DQG�VWRU\WHOOHU��RU�WKH�VWRU\WHOOHU©V�LQWHUPHGLDU\��WKH�WR\�DVVLVWDQW��E\�VHOHFWLQJ�DQG

DUUDQJLQJ�REMHFWV�RI�WKUHH�GLIIHUHQW�W\SHV�IURP�D�SDOHWWH�¥WXUQ�WDNLQJ�VWDWHV�

FRPPXQLFDWLYH�DFWLRQV��DQG�SDUWV�RI�FRQYHUVDWLRQ��7KHVH�REMHFWV�DUH�SODFHG�E\�WKH�XVHU�LQ

WKH�FRQYHUVDWLRQDO�VWUXFWXUH�ZLQGRZ�LQ�RUGHU�WR�PRGHO�WKH�FRQYHUVDWLRQDO�VWRU\WHOOLQJ

LQWHUDFWLRQ��VHH�ILJXUH�����2QFH�WKHVH�REMHFWV�KDYH�EHHQ�VHOHFWHG��WKH�VFULSWV�WKDW�LQVWDQWLDWH

WKHP�FDQ�EH�ZULWWHQ�LQ�WKH�ZLQGRZ�WKDW�SRSV�XS�ZKHQ�WKH�REMHFW�LV�GRXEOH�FOLFNHG���,Q
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RUGHU�WR�IDFLOLWDWH�FKLOGUHQ©V�XQGHUVWDQGLQJ�RI�ZKDW�WKHVH�DEVWUDFW�FRQYHUVDWLRQDO�XQLWV

PHDQ��XVHUV�DOZD\V�KDYH�WKH�RSWLRQ�RI�UHIHUULQJ�WR�¥�DQG�RU�FRS\LQJ�PRGLI\LQJ�¥�WKH

FRQYHUVDWLRQDO�VWUXFWXUH�ZLQGRZ�RI�H[LVWHQW�VWRU\WHOOHUV�GHVLJQHG�E\�SUHYLRXV�XVHUV�

,QVHUW�)LJXUH��

x� 'DWDEDVH�RI�VWRULHV��XVHUV�FDQ�ZULWH��UHFRUG�LQ�WKHLU�RZQ�YRLFH�RU�VFDQ�LQ�UHVSRQVH�VWRULHV

¥�WKH�FRPIRUWLQJ�VWRULHV�WKDW�ZLOO�EH�RIIHUHG�E\�WKH�VDJH��&KLOGUHQ�FDWHJRUL]H�RU�DQQRWDWH

WKH�VWRULHV�ZLWK�VWRU\�YDOXHV��DQG�QRXQV�DQG�YHUEV�WKDW�WKH\�FRQVLGHU�JRRG�GHVFULSWRUV�RI

WKH�PDLQ�VWRU\�SRLQWV��VHH�ILJXUH�����7KLV�LQIRUPDWLRQ�LV�XVHG�E\�WKH�FRPSXWDWLRQDO�PRGXOH

WR�GHWHUPLQH�ZKLFK�UHVSRQVH�VWRU\�EHVW�VXLWV�XVHU©V�LQSXW�VWRU\�

,QVHUW�)LJXUH��

7KH�6$*(�DXWKRULQJ�ODQJXDJH�KDV�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

x� *UDSKLFDO�XVHU�LQWHUIDFH��*8,���D�VWDQGDUG�JUDSKLFDO�UHSUHVHQWDWLRQ�IRU�FKLOGUHQ�WR�HDVLO\

FUHDWH��PDQLSXODWH��DQG�HGLW�FRQYHUVDWLRQDO�IORZV�E\�FOLFNLQJ�DQG�GUDJJLQJ�REMHFWV�VXFK�DV

VWRU\�SDUWV��WXUQV��DQG�FRPPXQLFDWLYH�DFWLRQV�RII�D�SDOHWWH�

x� 6FDIIROGLQJ��QRYLFH�XVHUV�FDQ�TXLFNO\�JHW�VWDUWHG�ZLWK�WKHLU�SURMHFWV�E\�XVLQJ�WKH

VXSSRUWLQJ�IUDPHZRUN�SURYLGHG�E\�6$*(��7KH\�FDQ�VWDUW�E\�GHVLJQLQJ�FRQYHUVDWLRQDO

IORZV�WKDW�UH�XVH�DOUHDG\�SURJUDPPHG�YDULDEOHV�WR�PDWFK�XVHU©V�LQSXW��VXFK�DV�DJH�DQG

QDPH��DQG�ODWHU��DV�WKH\�GHYHORS�H[SHUWLVH�ZLWK�WKH�VRIWZDUH�DQG�WKH�SURJUDPPLQJ

FRQFHSWV��WKH\�FDQ�FUHDWH�WKHLU�RZQ�YDULDEOHV��)RU�H[DPSOH��RQH�RI�WKH�SDUWLFLSDQWV�LQ�WKH
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6$*(�ZRUNVKRSV��3DXOLQH���ILUVW�OHDUQHG�KRZ�WR�XVH�YDULDEOHV�DQG�WKHQ�KDG�KHU�FKDUDFWHU

DGG�WR�WKH�XVHU�QDPH�WKH�VXIIL[�¦SD§��6KH�GLG�WKDW�LQ�RUGHU�WR�JLYH�WR�:DORRPSD��KHU

VWRU\WHOOHU��D�PRUH�DOLHQ�OLNH�SHUVRQDOLW\��(YHQ�DIWHU�EHFRPLQJ�H[SHUW�XVHUV��FKLOGUHQ�ZHUH

VWLOO�FKDOOHQJHG�E\�GHYHORSLQJ�FRPSOH[�QDUUDWLYH�LQWHUDFWLRQV��6$*(�GRHV�QRW�SURYLGH

OHDUQHU�DGDSWDEOH�VFDIIROGLQJ�WKDW�FKDQJHV�DXWRPDWLFDOO\�DFFRUGLQJ�WR�WKH�XVHU©V�QHHGV�

,QVWHDG��LW�KDV�VWDWLF�PHFKDQLVPV�WKDW�FDQ�EH�XWLOL]HG�RU�LJQRUHG�E\�WKH�XVHUV�

x� $YDLODELOLW\�RI�H[DPSOHV��FKLOGUHQ�FDQ�DOZD\V�ORRN�DW�RWKHU�FKLOGUHQ©V�VWRU\WHOOHUV�DQG�UH�

XVH�SDUWV�RI�WKHLU�GHVLJQ�E\�¦FXWWLQJ�§�¦SDVWLQJ�§�RU�PRGLI\LQJ�LW��6$*(�LV�DQ�RSHQ

HQYLURQPHQW�LQ�ZKLFK�FRGH�LV�DOZD\V�DFFHVVLEOH�E\�XVHUV���(YHU\WKLQJ�LV�DQ�H[DPSOH�IRU

RWKHUV�WR�XVH�

x� (DVH�RI�XVH��WKH�*8,�DOORZV�FKLOGUHQ�WR�FUHDWH�FRQYHUVDWLRQDO�IORZV�LQ�WKH�VDPH�ZD\�WKDW

WKH\�HQJDJH�LQ�SUHWHQG�UROH�SOD\�JDPHV��E\�SODQQLQJ�ZKR�LV�JRLQJ�WR�VD\�ZKDW��DQG�ZKHQ�

ZKLOH�DUUDQJLQJ�REMHFWV�LQ�WKH�FRQYHUVDWLRQDO�VWUXFWXUH�ZLQGRZ��)RU�H[DPSOH�3DXOLQH��WKH

DXWKRU�RI�:DORRPSD�WKH�DOLHQ��ZKR�ZRUNHG�RXW�ORXG��XVHG�WKH�WXUQ�WDNLQJ�IHDWXUH�DV

IROORZV��¦)LUVW�:DORRPSD�VD\V�KL�DQG�DVNV�XVHU©V�QDPH�DQG�WKHQ�WKH�XVHU�UHVSRQGV�DQG

WKHQ�:DORRPSD�DVNV�WKH�XVHU�KRZ�ROG�KH�RU�VKH�LV��DQG�WKH�XVHU�UHVSRQGV�DQG�:DORRPSD

VD\V�¨WKDW�LV�D�QLFH�DJH�EXW�KRZ�ORQJ�GRHV�\RXU�VSHFLHV�OLYH"©���§��7KLV�QDUUDWLRQ�XQIROGHG

ZKLOH�3DXOLQH�SODFHG�WKH�WXUQV�DQG�FRPPXQLFDWLRQDO�DFWLRQV�LQ�WKH�FRQYHUVDWLRQDO

VWUXFWXUH�ZLQGRZ�

x� /LPLWHG�GRPDLQ��WKH�6$*(�SURJUDPPLQJ�ODQJXDJH�RQO\�DOORZV�WKH�XVHU�WR�FUHDWH�GLUHFWHG

FRQYHUVDWLRQDO�VWRU\WHOOLQJ�VLWXDWLRQV���7KH�QDWXUH�RI�WKH�FRQYHUVDWLRQDO�V\VWHP�LV�DOZD\V

�
1DPHV RI FKLOGUHQ DQG RWKHU LGHQWLI\LQJ GHWDLOV KDYH EHHQ FKDQJHG�
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PDFKLQH�FRQWUROOHG��PL[HG�LQLWLDWLYH�LV�QRW�UHDGLO\�DQ�RSWLRQ���HQVXULQJ�WKDW�WKH�SHUVRQD

FUHDWHG�LV�PRUH�OLNHO\�WR�EH�EHOLHYDEOH�DQG�WR�LQWHUDFW�VXFFHVVIXOO\�

7KH�LQWHUIDFH�PRGXOH

7KH�6$*(�LQWHUIDFH�LV�WKH�OD\HU�WKURXJK�ZKLFK�D�XVHU�FRPPXQLFDWHV�ZLWK�WKH�V\VWHP��7KH

RXWSXW�GHYLFH�LV�FRPSRVHG�RI�DQ�LQWHUDFWLYH�VWXIIHG�DQLPDO�ZLWK�SURJUDPPDEOH�ERG\�EHKDYLRUV

DQG�WKH�FRPSXWHU�VFUHHQ�ZLWK�D�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�D�VWRU\WHOOHU��KLV�KHU�WH[W�EDOORRQ�

DQG�VSHHFK�VRXQG�RXWSXW��7KH�LQSXW�GHYLFH�LV�WKH�NH\ERDUG�

6LQFH�WKH�WHFKQRORJ\�LV�QRW�\HW�DYDLODEOH�WR�FUHDWH�D�VWDQG�DORQH�LQWHUDFWLYH�WR\��WKH�PDLQ

REVWDFOH�EHLQJ�WKH�ODFN�RI�DGHTXDWH�VSHHFK�UHFRJQLWLRQ�V\VWHPV�IRU�FKLOGUHQ©V�VSHHFK���ZH

LQWHJUDWHG�WKH�GHVNWRS�FRPSXWHU�ZLWK�D�SK\VLFDO�WR\���2XWSXW�LV�PXOWLPRGDO��DQG�LQSXW�LV�W\SHG

WH[W�RQO\���,Q�RUGHU�WR�H[SODLQ�WKH�DEVHQFH�RI�V\PPHWU\�LQ�WKH�LQWHUDFWLRQ��LQ�LQWHUDFWLRQ�PRGH

WKH�VWXIIHG�DQLPDO�LV�SUHVHQWHG�DV�EHLQJ�WKH�DVVLVWDQW�RI�WKH�VDJH�VWRU\WHOOHU�WKDW�OLYHV�RQ�WKH

FRPSXWHU�VFUHHQ��VHH�ILJXUH�����7KLV�DVVLVWDQW�FKDUDFWHU�LQWHUDFWV�ZLWK�WKH�XVHU�YLD�V\QWKHVL]HG

VSHHFK��7KH�DVVLVWDQW�FDUULHV�RQ�WKH�FRQYHUVDWLRQ�DQG��DW�D�FHUWDLQ�SRLQW��FDOOV�RQ�WKH�VDJH

VWRU\WHOOHU�WR�WHOO�D�WUDGLWLRQDO�WDOH�RI�ZLVGRP��7KH�ERG\�PRYHPHQWV�RI�WKH�WR\�DUH�YHU\

LPSRUWDQW�WR�FRQYH\�FKDQJH�RI�JD]H��:KHQ�WKH�WR\�FDOOV�RQ�WKH�VWRU\WHOOHU��LW�VWRSV�IDFLQJ�WKH

FKLOG�DQG�WXUQV�WR�IDFH�WKH�FRPSXWHU��7KH�VDJH�VWRU\WHOOHU�LV�SUHVHQWHG�DV�D�FKDUDFWHU�WKDW�OLYHV

LQ�WKH�FRPSXWHU��7KH�VWRU\WHOOHU�LV�RQO\�LQ�FKDUJH�RI�WHOOLQJ�WKH�UHVSRQVH�VWRULHV�IURP�WKH

GDWDEDVH�

,QVHUW�)LJXUH��
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&KLOGUHQ�FKRRVH�ZKLFK�VDJH�VWRU\WHOOHU�WKH\�ZLVK�WR�LQWHUDFW�ZLWK�E\�SODFLQJ�GLIIHUHQW�KDWV�RQ

WKH�VWXIIHG�DQLPDO���7KH�VWXIIHG�DQLPDO�KDV�D�VHW�RI�KDWV�ZLWK�VPDOO�UHVLVWRUV�ZKRVH�XQLTXH

YDOXH�LV�UHDG�E\�WKH�+DQG\�%RDUG��0DUWLQ���������7KLV�PLFURFRQWUROOHU�LQWHUIDFHV��YLD�D�VHULDO

FRQQHFWLRQ��WKH�SK\VLFDO�VWXIIHG�DQLPDO�ZLWK�WKH�6$*(�VRIWZDUH�UXQQLQJ�RQ�D�0DFLQWRVK

FRPSXWHU��,W�DOORZV�WKH�V\VWHP�WR�NQRZ�ZKLFK�FKDUDFWHU�LV�ORDGHG�DW�DQ\�JLYHQ�PRPHQW��DQG�LW

FRQWUROV�WKH�PRYHPHQWV�RI�WKH�LQWHUDFWLYH�SURJUDPPDEOH�VWXIIHG�DQLPDO�

,QWHUIDFH�XVHU�VWXGLHV

$�SURJUDPPDEOH�VWXIIHG�DQLPDO�ZDV�FKRVHQ�DV�WKH�LQWHUIDFH�IRU�6$*(�DIWHU�FRQGXFWLQJ�XVHU

VWXGLHV�WR�H[SORUH�FKLOGUHQ©V�LQWHUIDFH�SUHIHUHQFHV��7KHVH�VWXGLHV�WHVWHG�WKUHH�GLIIHUHQW

FRQGLWLRQV�RQ�WZHOYH�VXEMHFWV�EHWZHHQ�DJHV����DQG�����(DFK�RI�WKH�VXEMHFWV�ZDV�WHVWHG�ZLWK

HDFK�RI�WKH�WKUHH�LQWHUIDFHV��D�VLOHQW�VFUHHQ��D�FRPELQHG�VFUHHQ�WR\��DQ�LQWHUDFWLYH�WR\��$IWHU

LQWHUDFWLQJ�IRU�DSSUR[LPDWHO\����PLQXWHV�ZLWK�WKH�GLIIHUHQW�LQWHUIDFHV�ZLWK�D�VWRU\WHOOHU�WKDW�ZH

KDG�GHVLJQHG��WKH\�FRPSOHWHG�D�TXHVWLRQQDLUH�ZLWK�D�/LNHUW�VFDOH�WHVW��7KH�TXHVWLRQQDLUH�ZDV

LQWHQGHG�WR�KHOS�WKH�FKLOGUHQ�H[SUHVV�ZKDW�LQWHUIDFH�WKH\�OLNHG�EHVW�DQG�ZK\��$IWHU�ILOOLQJ�WKH

TXHVWLRQQDLUH�FKLOGUHQ�ZHUH�DVNHG�WR�RUDOO\�VKDUH�WKHLU�RYHUDOO�H[SHULHQFH�LQ�DQ�H[WHQGHG

SHUVRQDO�LQWHUYLHZ��&RQGLWLRQV�ZHUH�FRXQWHUEDODQFHG��7KH�IROORZLQJ�LV�D�GHVFULSWLRQ�RI�HDFK

RI�WKH�FRQGLWLRQV�

�� 6LOHQW�VFUHHQ��FKLOGUHQ�FDQ�LQSXW�LQIRUPDWLRQ�RQO\�WKURXJK�WKH�NH\ERDUG��7KH�V\VWHP

UHVSRQGV�WKURXJK�D�VLOHQW�JUDSKLFDO�FDUWRRQ�OLNH�UHSUHVHQWDWLRQ�RI�D�VWRU\WHOOHU�RQ�WKH

VFUHHQ�

�� &RPELQHG�VFUHHQ�DQG�WR\��FKLOGUHQ�FDQ�LQSXW�LQIRUPDWLRQ�RQO\�WKURXJK�WKH�NH\ERDUG��7KH

V\VWHP�UHVSRQGV�ZLWK�D�WH[W�WR�VSHHFK�V\QWKHVL]HU�ZKHQ�WKH�FRQYHUVDWLRQ�KDSSHQV�ZLWK�WKH
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VWRU\WHOOHU©V�DVVLVWDQW��WKH�LQWHUDFWLYH�VWXIIHG�UDEELW��DQG�D�UHFRUGHG�KXPDQ�YRLFH�ZKHQ�WKH

FDUWRRQ�OLNH�FKDUDFWHU��WKH�VWRU\WHOOHU��RIIHUV�D�FRPIRUWLQJ�VWRU\�

�� ,QWHUDFWLYH�7R\��7KHUH�LV�QR�VFUHHQ��7KH�UDEELW�PDLQWDLQV�WKH�FRQYHUVDWLRQ�DQG�WHOOV�VWRULHV

WR�WKH�FKLOGUHQ��$�KLGGHQ�KXPDQ�¦ZL]DUG§��VLPXODWHV�WKH�VSHHFK�UHFRJQLWLRQ�E\�W\SLQJ

ZKDW�KH�VKH�KHDUV�LQWR�WKH�V\VWHP��7KH�¦ZL]DUG§�DOVR�DFNQRZOHGJHV�WKH�FKLOG©V�JD]H�DQG

WDFWLOH�LQIRUPDWLRQ�DQG�DFFRUGLQJO\�FRQWUROV�WKH�ERG\�PRYHPHQWV�RI�WKH�UDEELW�

$PRQJ�D�WRWDO�RI����FKLOGUHQ����������FKLOGUHQ��SUHIHUUHG�WKH�FRPELQHG�LQWHUIDFH�������WKH

LQWHUDFWLYH�VWDQG�DORQH�WR\�DQG������WKH�VLOHQW�VFUHHQ��7KLV�SUHIHUHQFH�IRU�WKH�FRPELQHG

LQWHUIDFH��)LJXUH�����DV�VKRZQ�ODWHU��FDQ�EH�H[SODLQHG�LQ�WHUPV�RI�LPSHUIHFWLRQ�RI�VSHHFK

V\QWKHVLV�DQG�DWWUDFWLYHQHVV�RI�WKH�WR\��+RZHYHU��WKH�QXPEHU�RI�WHVWHG�VXEMHFWV�LV�WRR�VPDOO�WR

PDNH�JHQHUDOL]DWLRQV�

,QVHUW�)LJXUH��

7KH�DUJXPHQW�JLYHQ�E\�FKLOGUHQ�ZKR�SUHIHUUHG�WKH�FRPELQHG�LQWHUIDFH�LV�ZHOO�UHSUHVHQWHG�E\

0DULH��D�ILIWK�JUDGHU��¦,W�LV�QHDW�WR�XVH�WKH�FRPSXWHU�DQG�DOVR�KHDU�WKH�EXQQ\�WDONLQJ�DQG�VHH

KLP�PRYLQJ��,I�,�GLGQ©W�XQGHUVWDQG�VRPH�RI�WKH�ZRUGV�,�FRXOG�MXVW�ORRN�RQ�WKH�VFUHHQ�DQG�UHDG

WKHP��7KH�UDEELW�ZDV�FXWH�DQG�LW�LV�EHWWHU�LI�LW�PRYHV�EHFDXVH�LW�H[SUHVVHV�LWVHOI�D�OLWWOH�PRUH

DQG�VRPHWLPHV�LW�HYHQ�PDNHV�LW�HDVLHU�WR�XQGHUVWDQG�§��0DULH©V�VWDWHPHQW�VXJJHVWV�WKDW

�
$ �:L]DUG RI 2]� H[SHULPHQW LV D VLPXODWLRQ WHFKQLTXH XVHG WR GHYHORS DQG WHVW GLDORJXH PRGHOV SULRU WR

LPSOHPHQWDWLRQ� ,Q HDFK VHVVLRQ� D KXPDQ�ZL]DUG� VLPXODWHV WKH LQWHUDFWLRQ VWULFWO\ IROORZLQJ DQ DOJRULWKP�
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WHFKQLFDO�SUREOHPV��VXFK�DV�WKH�EDG�TXDOLW\�RI�VSHHFK�V\QWKHVLV���PDNH�WKH�FRPELQHG�LQWHUIDFH

EHWWHU�WKDQ�WKH�VWDQG�DORQH�WR\�

7KH�SUHVHQFH�RI�DQ�LQWHUDFWLYH�VWXIIHG�DQLPDO�VHHPV�WR�IRVWHU�FKLOGUHQ©V�HQJDJHPHQW

�8PDVFKL������E���5HVXOWV�IURP�WKH�XVHU�VWXGLHV�WHVWLQJ�FKLOGUHQ©V�LQWHUIDFH�SUHIHUHQFHV�OHG�XV

WR�WKH�FRQFOXVLRQ�WKDW��LQ�IXUWKHU�UHVHDUFK�ZH�ZRXOG�XVH�WKH�FRPELQHG�LQWHUIDFH�FRQVLVWLQJ�RI

ERWK�WKH�LQWHUDFWLYH�WR\��DV�WKH�VDJH©V�DVVLVWDQW��DQG�WKH�FRPSXWHU�VFUHHQ�

(PSLULFDO�5HVHDUFK

,Q�WKH�LQWURGXFWLRQ�ZH�FODLPHG�WKDW�WKH�6$*(�VWRU\WHOOLQJ�V\VWHP�LV�DQ�H[DPSOH�RI�KRZ

WHFKQRORJ\�FDQ�EH�XVHG�WR�HQFRXUDJH�FKLOGUHQ�WR�UHIOHFW�DERXW�WKHLU�LQQHU�OLIH��DQG�WR�VXSSRUW

WKHLU�OHDUQLQJ�DERXW�QDUUDWLYH�DQG�FRPPXQLFDWLRQ���,Q�WKLV�VHFWLRQ�ZH�GHVFULEH�HPSLULFDO

UHVHDUFK�WKDW�VXSSRUWV�WKHVH�FODLPV���:H�VKRZ�WKDW�FKLOGUHQ©V�LQWHUDFWLRQV�ZLWK�6$*(�GLG

LQGHHG�OHDG�WKHP�WR�UHIOHFW�RQ�WKRXJKWV��IHHOLQJV��DQG�LQWHUSHUVRQDO�FRPPXQLFDWLRQ��DQG�DOVR

H[SDQGHG�WKHLU�NQRZOHGJH�DERXW�SHUVRQDO�VWRU\WHOOLQJ�DV�D�FRPPXQLFDWLYH�DFWLYLW\���,Q

SDUWLFXODU��ZH�GHPRQVWUDWH�WKDW��E\�XVLQJ�6$*(�LQ�GHVLJQ�PRGH��FKLOGUHQ©V�LQWXLWLYH

VWRU\WHOOLQJ�VNLOOV�FDQ�EH�XVHG�WR�LQWURGXFH�WKHP�WR�WKH�W\SHV�RI�IRUPDOL]DWLRQ�WKDW�DUH�UHTXLUHG

E\�FRPSXWHU�SURJUDPPLQJ��7KH�IROORZLQJ�VHFWLRQV�SUHVHQW�WKH�PHWKRGRORJ\�XVHG�LQ�WKH

HPSLULFDO�UHVHDUFK��DQG�WKHQ�DGGUHVV�WKHVH�FODLPV�

'HVFULSWLRQ�RI�ZRUNVKRSV

�
0DFLQWDON ZDV WKH VSHHFK V\QWKHVLV XVHG�
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:H�FRQGXFWHG�VHYHUDO�SLORW�VWXGLHV�WR�H[DPLQH�FKLOGUHQ©V�LQWHUDFWLRQV�ZLWK�WKH�VDJH

VWRU\WHOOHUV��DQG�WKHLU�DELOLW\�WR�EXLOG�WKHLU�RZQ�PHDQLQJIXO�FKDUDFWHUV���2XU�HDUOLHVW�UHVHDUFK

VKRZHG�WKDW�FKLOGUHQ�ZHUH�LQ�IDFW�TXLWH�UHDG\�WR�HQJDJH�GHHSO\�ZLWK�VDJHV�WKDW�ZH�KDG

GHVLJQHG��8PDVFKL���������7KH\�RSHQHG�XS�ZLOOLQJO\�WR�WHOO�SHUVRQDO�SUREOHPV�WR�WKH

FKDUDFWHUV�WKDW�ZH�KDG�GHVLJQHG��D�+DVLGLF�5DEEL�DQG�D�%XGGKLVW�VFKRODU��%HIRUH�WKH�VWXGLHV

ZHUH�FRQGXFWHG�ZH�LQWURGXFHG�WKH�FKLOGUHQ�WR�WKH�FRXQVHOLQJ�UROH�RI�WKH�VDJHV��7KH�QDWXUH�RI

WKHLU�HQJDJHPHQW�ZDV�QR�GLIIHUHQW�ZKHWKHU�WKH\�XQGHUVWRRG�WKH�ZRUNLQJV�RI�WKH

LPSOHPHQWDWLRQ�RU�EHOLHYHG�WKDW�WKH�FRPSXWHU�V\VWHP�OHDUQHG�VRPHWKLQJ�GHHS�DERXW�WKHP�

7KLV�UHVXOW�OHG�XV�WR�EHOLHYH�WKDW�FKLOGUHQ�ZRXOG�DOVR�EH�DEOH�WR�LQWHUDFW�ZLWK�VDJHV�RI�WKHLU

RZQ�GHVLJQ��:H�HQYLVLRQHG�WKDW�WKH�LWHUDWLYH�SURFHVV�RI�GHVLJQLQJ��LQWHUDFWLQJ��DQG�WKHQ

LPSURYLQJ�WKH�GHVLJQ�RI�WKHLU�RZQ�FKDUDFWHUV�ZRXOG�UHVXOW�LQ�DQ�LQFUHDVHG�DZDUHQHVV�RI�WKH

QDWXUH�RI�QDUUDWLYH�FRPPXQLFDWLRQ��DQG�RI�FRPSXWDWLRQDO�V\VWHPV�

,Q�WKH�VWXG\�GHVFULEHG�KHUH��ZH�FRQGXFWHG�UHVHDUFK�ZLWK�IRXUWK�DQG�ILIWK�JUDGHUV�LQ�RUGHU�WR

WHVW�6$*(©V�LPSDFW�RQ�VWRU\WHOOLQJ�DZDUHQHVV��VHOI�UHIOHFWLRQ�VNLOOV��DQG�WKH�LQWHUDFWLRQ

EHWZHHQ�WKHVH�VNLOOV�DQG�WHFKQRORJLFDO�IOXHQF\��3DSHUW�	�5HVQLFN���������&KLOGUHQ�RI�WKLV�DJH

DUH�DOPRVW�DGXOW�OLNH�LQ�WKHLU�QDUUDWLYH�SURGXFWLRQV��.DUPLORII�6PLWK��������+LFNPDQQ�������

EXW�DUH�VWLOO�QRW�FDSDEOH�RI�H[SOLFLW�PHWD�OLQJXLVWLF�FRPPHQWV�DERXW�WKH�VWUXFWXUH�RI�QDUUDWLYH

�*RPEHUW���������/LNHZLVH��$PHULFDQ�ILIWK�JUDGHUV�DUH�LQ�JHQHUDO�IDPLOLDU�ZLWK�FRPSXWHU

DSSOLFDWLRQV�EXW�IRU�WKH�PRVW�SDUW�DUH�QRW�IOXHQW�SURJUDPPHUV���7KH�JHQHUDO�FODLP�KHUH�LV�WKDW

6$*(�LQWHJUDWHV�SURJUDPPLQJ�DQG�VWRU\WHOOLQJ�VNLOOV�E\�VXSSRUWLQJ�WKH�GHVLJQ�DQG�PRGHOLQJ

RI�DEVWUDFW�VWUXFWXUHV�QHHGHG�DQG�XVHG�LQ�ERWK�DFWLYLWLHV�
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,Q�RUGHU�WR�XQGHUVWDQG�FKLOGUHQ©V�GHVLJQ�DQG�FUHDWLRQ�RI�WKHLU�RZQ�PHDQLQJIXO�VWRU\WHOOHUV��ZH

FRQGXFWHG�WZR�GD\�ZHHNHQG�ZRUNVKRSV��&KLOGUHQ�ZHUH�VROLFLWHG�IRU�WKH�ZRUNVKRSV�WKURXJK

ORFDO�VFKRROV�DQG�SHUVRQDO�FRQQHFWLRQV��&KLOGUHQ�ZKR�SDUWLFLSDWHG�LQ�WKH�ZRUNVKRSV�FDPH

IURP�D�UDQJH�RI�EDFNJURXQGV��DQG�ZHUH�QRW�SDUWLFXODUO\�FRPSXWHU�FRPSHWHQW���,QGLYLGXDO

H[WHQGHG�LQWHUYLHZV�ZHUH�FDUULHG�RXW�EHIRUH�DQG�DIWHU�WKH�ZRUNVKRSV�WR�H[SORUH�WKH�FKLOGUHQ©V

DELOLW\�WR�EH�VHOI�UHIOHFWLYH��WKHLU�QRWLRQV�RI�VWRU\WHOOLQJ��DV�ZHOO�DV�WKHLU�FRPSXWHU�VNLOOV��(LJKW

FKLOGUHQ��IRXU�ER\V�DQG�IRXU�JLUOV��SDUWLFLSDWHG�LQ�WKH�VWXG\�UHSRUWHG�KHUH���(DFK�ZRUNVKRS

FRPSULVHG�RQH�SUH�VWXG\�SHUVRQDO�LQWHUYLHZ��WZR�IXOO�GD\V�RI�GHVLJQ�DQG�SURJUDPPLQJ��RQH

SRVW�VWXG\�SHUVRQDO�LQWHUYLHZ��DQG�RQH�GHPRQVWUDWLRQ�IRU�SDUHQWV�JLYHQ�E\�WKH�FKLOGUHQ��(DFK

FKLOG�ZRUNHG�RQ�D�VHSDUDWH�FRPSXWHU�WR�GHVLJQ�DQG�SURJUDP�D�VWRU\WHOOHU�RI�KLV�KHU�FKRLFH��DQG

NHSW�KLV�KHU�RZQ�GHVLJQ�QRWHERRN�ZLWK�LGHDV��SUREOHPV��HWF�

7KH�PHWKRGRORJ\�XVHG�IRU�WKH�VWXG\�ZDV�EDVHG�RQ�DQ�HWKQRJUDSKLF�DSSURDFK��ZLWK�QDWXUDO

REVHUYDWLRQ�RI�WKH�FKLOGUHQ©V�LQWHUDFWLRQ�ZLWK�WKH�V\VWHP�DV�ZHOO�DV�ZLWK�HDFK�RWKHU��H[WHQGHG

SHUVRQDO�LQWHUYLHZV��DQG�DQ�H[SHULPHQWDO�WDVN��IRU�D�FRPSOHWH�GHVFULSWLRQ�RI�WKH�PHWKRGRORJ\

DQG�WKH�TXHVWLRQQDLUHV�XVHG��SOHDVH�VHH�WKH�DSSHQGL[�LQ�8PDVFKL������E���,Q�RUGHU�WR�DYRLG

¦WHFKQRFHQWULF�TXHVWLRQV§��3DSHUW���������WKH�PHWKRGRORJ\�ZDV�FHQWHUHG�RQ�ZKDW�FKLOGUHQ�GR

ZLWK�6$*(�DQG�QRW�ZKDW�6$*(�GRHV�WR�FKLOGUHQ���7KH�VWXG\�LQFOXGHG�

x� 7KH�REVHUYDWLRQ�RI�FKLOGUHQ�XVLQJ�6$*(�LQ�ERWK�WKH�LQWHUDFWLQJ�DQG�DXWKRULQJ�PRGHV

x� 7KH�REVHUYDWLRQ�RI�FKLOGUHQ©V�GLVFXVVLRQV�ZLWK�HDFK�RWKHU�GXULQJ�WKH�DXWKRULQJ�SURFHVV
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x� 7KH�H[WHQGHG�SHUVRQDO�LQWHUYLHZV��7KH�LQWHUYLHZV�H[SORUHG�FKLOGUHQ
V�QRWLRQV�RI�LGHQWLW\

DQG�ODQJXDJH�XVH��LQ�SDUWLFXODU��WXUQ�WDNLQJ��SDUWV�RI�LQWHUDFWLRQ�DQG�VHQVH�RI�OLVWHQHU��

7KH\�DOVR�H[SORUHG�FKLOGUHQ©V�WKHRULHV�RI�KRZ�KXPDQ�FRPSXWHU�GLDORJXH�V\VWHPV�ZRUN��LQ

RUGHU�WR�DVVHVV�WKHLU�WHFKQRORJLFDO�IOXHQF\�EHIRUH�DQG�DIWHU�WKH�DXWKRULQJ�SURFHVV�

x� $Q�H[SHULPHQWDO�WDVN��&KLOGUHQ�ZHUH�SUHVHQWHG�ZLWK�SLFWXUHV�RI�SHRSOH�LQWHUDFWLQJ�ZLWK

RWKHU�SHRSOH�DQG�ZLWK�DUWLIDFWV��DQG�ZHUH�DVNHG�WR�FKRRVH�WKH�SLFWXUH�VKRZLQJ�WKH�DFWLYLW\

PRVW�VLPLODU�WR�LQWHUDFWLQJ�ZLWK�6$*(���7KLV�WDVN�ZDV�GHVLJQHG�WR�UHYHDO�KRZ�FKLOGUHQ

WKLQN�DERXW�KXPDQ�FRPSXWHU�LQWHUDFWLRQ��7KH�VDPH�WDVN�ZDV�UHSHDWHG�LQ�WKH�SRVW�VWXG\�WR

H[SORUH�GLIIHUHQFHV�DQG�H[SOLFLW�UHIHUHQFHV�WR�6$*(�

x� 7KH�DQDO\VLV�RI�V\VWHP�ORJV�JHQHUDWHG�E\�LQWHUDFWLRQ�ZLWK�VWRU\WHOOHUV

x� 7KH�DQDO\VLV�RI�FKLOGUHQ©V�SHUVRQDO�GHVLJQHU�QRWHERRNV��&KLOGUHQ�XVHG�WKHLU�GHVLJQ

QRWHERRNV�WR�ZULWH�DQG�VNHWFK�LGHDV�DQG�SUREOHPV�EHIRUH��GXULQJ�DQG�DIWHU�WKH�DXWKRULQJ

SURFHVV�

x� 3RVW�KRF�DQDO\VLV�RI�YLGHRWDSHG�ZRUNVKRSV�DQG�LQWHUYLHZV

,Q�WKH�IROORZLQJ�VHFWLRQV�ZH�ORRN�DW�H[DPSOHV�RI�VDJH�VWRU\WHOOHUV�FUHDWHG�E\�FKLOGUHQ���(DFK

H[DPSOH�LV�D�FDVH�VWXG\�WKDW�LOOXVWUDWHV�D�SKHQRPHQRQ�DOVR�IRXQG�PRUH�JHQHUDOO\�GXULQJ�WKH

ZRUNVKRSV�

7KH�SUHVHQWDWLRQ�RI�WKH�VHOI

:KHQ�LQWHUDFWLQJ�ZLWK�RQH�RI�WKH�VDJHV�WKDW�ZH�KDG�GHVLJQHG��FKLOGUHQ�UHYHDOHG�DVSHFWV�RI

WKHLU�LQQHU�OLYHV�DQG�WKH�SUREOHPV�WKH\�IDFH�HYHU\GD\���,Q�EXLOGLQJ�D�VDJH��FKLOGUHQ�GHVLJQHG

WKDW�SHUVRQ�WR�ZKRP�WKH\�ZLVKHG�WKH\�FRXOG�WXUQ�ZLWK�WKHLU�SUREOHPV���%XW�LW�LV�HVVHQWLDO�WR

QRWH�WKDW�WKH�VDJHV�WKH\�GHVLJQHG�ZHUH�DOVR�DVSHFWV�RI�WKH�LQQHU�OLYHV�RI�WKH�FKLOG�GHVLJQHUV�
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7KDW�LV��VLQFH�WKH�FKLOGUHQ�ZHUH�FUHDWLQJ�WKHLU�RZQ�FKDUDFWHUV�DQG�GDWDEDVHV�RI�VWRULHV��WKH\

ZHUH�DOVR�SOD\LQJ�ZLWK�GLIIHUHQW�QRWLRQV�RI�VHOI��DQG�FUHDWLQJ�RU�LPLWDWLQJ�WKH�QDUUDWLYH�YRLFHV

WKH\�ZDQWHG�RU�QHHGHG�WR�KHDU��2QH�PLJKW�FODLP�WKDW�WKH�FKLOGUHQ�ZHUH�VLPSO\�LPLWDWLQJ

LPDJHV�RI�UROH�PRGHOV�WKDW�WKH\�KDG�SHUFHLYHG�LQ�WKHLU�HQYLURQPHQW��EXW�DV�3LDJHW�������

ZURWH��¦,PLWDWLRQ�LV�DOZD\V�D�FRQWLQXDWLRQ�RI�XQGHUVWDQGLQJ��EXW�LQ�WKH�GLUHFWLRQ�RI

GLIIHUHQWLDWLRQ�ZLWK�UHVSHFW�WR�QHZ�PRGHOV�§�&KLOGUHQ�FUHDWHG�VWRU\WHOOHUV�DV�SURMHFWLRQV�RI

IHDUV��IHHOLQJV��LQWHUHVWV��DQG�UROH�PRGHOV��7KHVH�SURMHFWLRQV�DOORZHG�WKH�SUHVHQWDWLRQ�RI�WKH

VHOI�WR�WKHPVHOYHV�DV�ZHOO�DV�WR�RWKHUV�

2XW�RI�D�WRWDO�RI�HLJKW�VWRU\WHOOHUV�EXLOW�GXULQJ�WKH�ZRUNVKRSV��WKUHH�ZHUH�EDVHG�RQ�KXPDQV�RU

ILFWLRQDO�PHGLD�FKDUDFWHUV��'RXJ��D�FDUWRRQ�FKDUDFWHU��7HUD�5DQGRI��EDVHG�RQ�D�PL[WXUH�RI�D

UHDO�VSRUWV�ILJXUH�DQG�IDPLO\�PHPEHUV�RI�WKH�DXWKRU��DQG�6KDTXLOOH�2©1HLO��D�ZHOO�NQRZQ

EDVNHWEDOO�SOD\HU��7KH�RWKHU�ILYH�FKDUDFWHUV�ZHUH�ILFWLRQDO��DOWKRXJK�WZR�RI�WKHP��6SRW�DQG�WKH

%LJ�2UDQJH�)R[��FOHDUO\�WHOO�VWRULHV�EDVHG�RQ�WKH�DXWKRUV©�SHUVRQDO�H[SHULHQFHV�

$EL�LV�D�ELOLQJXDO�IRXUWK�JUDGHU�ZKRVH�SDUHQWV�FRPH�IURP�5XVVLD��:KHQ�KH�JURZV�XS�KH�ZDQWV

WR�EH�D�SK\VLFLVW�EHFDXVH�KH�OLNHV�FRPSXWHUV��PDWK�DQG�VFLHQFH��8QOLNH�DOO�WKH�RWKHU�FKLOGUHQ

ZKR�SDUWLFLSDWHG�LQ�WKH�ZRUNVKRS��KH�VDLG�WKDW�KH�KDG�QHYHU�KHDUG�WKH�ZRUG�LGHQWLW\�EHIRUH�

DQG�DIWHU�ZH�H[SODLQHG�LWV�PHDQLQJ�KH�FRQFOXGHG��¦LW�LV�ZKDW�LV�LQVLGH�PH��OLNH�EHLQJ�-HZLVK

DQG�$PHULFDQ�DQG�KDYLQJ�P\�UHODWLYHV�LQ�5XVVLD�§
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'XULQJ�WKH�ZRUNVKRS�$EL�FUHDWHG�7KH�%LJ�2UDQJH�)R[�WKDW�ZRXOG�H[SOLFLWO\�DVN�WKH�XVHU�LI�VKH

RU�KH�KDV�VSHFLILF�SUREOHPV��,I�WKH�XVHU�UHVSRQGHG�SRVLWLYHO\��7KH�%LJ�2UDQJH�)R[�ZRXOG�WHOO

DQ�DSSURSULDWH�VWRU\�LQGH[HG�LQ�WKH�GDWDEDVH�XQGHU�GLIIHUHQW�W\SHV�RI�SUREOHPV��)RU�H[DPSOH�

EHORZ�DUH�WZR�VWRULHV�ZULWWHQ�E\�$EL�DQG�WROG�E\�KLV�FKDUDFWHU�

¦7KHUH ZDV D ER\ ZKR ZDV UHDOO\ ULFK ZKR OLYHG LQ WKH EHVW KRXVH DQG JRW ���� GROODUV SHU

PRQWK IRU DOORZDQFH EXW WKHUH ZDV RQH WKLQJ KH GLG QRW KDYH DQG LW ZDV IULHQGV VR KH KDG D

YHU\ EDG OLIH VR RQH GD\ KH GHFLGHG WR OLYH E\ KLPVHOI JHWWLQJ KLV ���� SHU PRQWK DQG OLYLQJ

RQO\ D OLWWOH EHWWHU WKDQ QRUPDO SHRSOH WKHQ KH KDG D ORW RI IULHQGV EXW KLV IULHQGV GLG QRW

XQGHUVWDQG KRZ PXFK PRQH\ KH ZDVWHG RQ QHFHVVDU\ VWXII VR WKH\ WKRXJKW KH ZDV VSRLOHG DQG

RQO\ SOD\HG ZLWK KLP IRU PRQH\ EHFDXVH KH KDG WR JLYH �� GROODUV SHU KRXU WR ZKRHYHU KH

SOD\HG ZLWK DQG QRZ KH ZDV VDG EHFDXVH KH KDG EDG IULHQGV�§ �7KLV VWRU\ ZDV LQGH[HG E\ $EL

DV IULHQGVKLS SUREOHP�

¦7KHUH ZDV RQFH D ER\ ZKR GLG QRW OLNH KLV UHOLJLRQ VR KH IROORZHG KLV IDPLO\ UHOLJLRQ EXW

ZKHQ KH ZDV DORQH KH VHFUHWO\ IROORZHG KLV UHOLJLRQ EXW ZKHQ KLV SDUHQWV VSRWWHG KLP WKH\ FXW

RII KLV ILQJHU DQG SXW KLP LQWR D WLQ\ GDUN ER[ ZLWK VSLNHV RQ DOO WKH VLGHV EXW WKH ERWWRP DQG

OHIW KLP WKHUH IRU �� KRXUV§ �7KLV VWRU\ ZDV LQGH[HG E\ $EL DV UHOLJLRQ SUREOHP�

$EL�ZURWH�WZHOYH�VWRULHV�RI�WKLV�VRUW�LQ�KLV�GDWDEDVH��+H�LV�WKH�FKLOG�ZKR�FUHDWHG�WKH�PRVW

QXPEHU�RI�VWRULHV��7KLV�LV�H[WUHPHO\�QRWHZRUWK\�FRQVLGHULQJ�WKDW�LQ�WKH�SUH�LQWHUYLHZ�$EL

VWDWHG�YHU\�FOHDUO\�WKDW�KH�GLGQ©W�OLNH�ZULWLQJ�DQG�KH�RQO\�OLNHG�WR�GR�LW�ZLWK�D�SDUWQHU��QRW

DORQH�

'XULQJ�WKH�GHPRQVWUDWLRQ�GD\��ZKHQ�$EL©V�SDUHQWV�FDPH�WR�SOD\�ZLWK�7KH�%LJ�2UDQJH�)R[�

WKH\�ZHUH�VXUSULVHG�E\�WKH�TXHVWLRQV�WKH�FKDUDFWHU�DVNHG�EXW�HYHQ�PRUH�E\�WKH�VWRULHV�LW

RIIHUHG��:KLOH�SOD\LQJ�ZLWK�RWKHU�FKLOGUHQ©V�FKDUDFWHUV�WKH\�QRWLFHG�WKDW�$EL©V�ZDV�DGGUHVVLQJ
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LQ�D�GLUHFW�ZD\�SHUVRQDO�SUREOHPV�DV�ZHOO�DV�WHOOLQJ�VWRULHV��WKDW�DOWKRXJK�ILFWLRQDO��ZHUH

REYLRXVO\�H[SUHVVLRQV�RI�IHDUV�DQG�IHHOLQJV�

'XULQJ�WKH�SRVW�LQWHUYLHZ��$EL�VDLG��¦)LUVW�RI�DOO�,�OHDUQHG�KRZ�WR�SXW�P\VHOI�LQ�DQRWKHU�SODFH

DQG�SUHWHQG�,�DP�VRPHRQH�HOVH��DQG�,�OHDUQHG�KRZ�KDUG�LW�LV�>���@��%XW�UHDOO\�,�WDONHG�WR�P\VHOI

DQG�,�OHDUQHG�PRUH�DERXW�P\VHOI�>���@�0\�VWRULHV�DUH�VDG��EXW�LI�\RX�ZDQW�WR�KHDU�D�IXQQ\�VWRU\

\RX�FDQ�SOD\�ZLWK�:DORRPSD�WKH�DOLHQ��:KHQ�\RX�KDYH�D�SUREOHP�LW�LV�VDG�DQG�WKDW�LV�ZK\�P\

VWRULHV�DUH�VDG��%XW�P\�IDPLO\�GLGQ©W�OLNH�P\�VWRULHV�WRR�PXFK�EHFDXVH�RI�WKDW��EXW�WKH\

OHDUQHG�RQ�ZKDW�SODFH�,�DP�QRZ��DQG�,�DP�LQ�WKH�VDG�VWRULHV�§�$EL�XVHG�6$*(�WR�FUHDWH�D

ILFWLRQDO�UHSUHVHQWDWLRQ�RI�KLPVHOI��IRU�KLPVHOI�DQG�IRU�KLV�SDUHQWV��7KURXJK�WKH�FUHDWLRQ�RI�WKLV

FKDUDFWHU�KH�ZDV�DEOH�WR�H[SUHVV�IHHOLQJV�DQG�IHDUV�WKDW�RWKHUZLVH�UHPDLQHG�EXULHG�LQ�HYHU\GD\

FRQYHUVDWLRQV��+LV�SDUHQWV�DOVR�GLVFRYHUHG��WKURXJK�7KH�%LJ�2UDQJH�)R[��D�SDUW�RI�$EL©V�LQQHU

ZRUOG�

,Q�WKH�VDPH�ZD\�WKDW�$EL�XVHG�6$*(�WR�SOD\�ZLWK�KLV�IHDUV�DQG�IHHOLQJV��7UDF\��D�WHQ�\HDU�ROG

JLUO�ZLWK�QR�SUHYLRXV�SURJUDPPLQJ�H[SHULHQFH��XVHG�LW�WR�UHSUHVHQW�KHUVHOI�LQ�WKH�IXWXUH�

'XULQJ�WKH�ZRUNVKRSV�7UDF\��FUHDWHG�7HUD�5DQGRI��D�\RXQJ�IHPDOH�EDVNHWEDOO�SOD\HU�¦ZKR

ZLOO�EHFRPH�D�VSRUWV�ILJXUH§�OLNH�WKH�RQHV�7UDF\�DGPLUHV��,Q�WKH�SRVW�LQWHUYLHZ��7UDF\�UHYHDOHG

WKDW�7HUD©V�SHUVRQDOLW\�LV�D�PL[WXUH�RI�7UDF\©V�PRWKHU�DQG�JUDQGPRWKHU��DQG�WKDW�WKH�VWRULHV

WKDW�7HUD�WHOOV�DUH�7UDF\©V�PRWKHU©V�FKLOGKRRG�VWRULHV��7UDF\�FUHDWHG�WKH�FKDUDFWHU�DQG�WKH

FRQYHUVDWLRQDO�VWUXFWXUH��DQG�ZURWH�DOO�WKH�VWRULHV�LQ�WKH�GDWDEDVH���%\�LQWHUDFWLQJ�ZLWK�KHU�RZQ

SURJUDPPHG�VWRU\WHOOHU�RYHU�DQG�RYHU�DJDLQ��7UDF\�LPSURYHG�WKH�SURJUDP�XQWLO�LW�ZDV�DEOH�WR
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UHVSRQG�WR�PDQ\�GLIIHUHQW�NLQGV�RI�XVHU©V�VWRULHV�ZLWKRXW�FUDVKLQJ���,Q�WKH�SURFHVV��7UDF\�DOVR

UHIOHFWHG�RQ�KRZ�SHRSOH�EHFRPH�JRRG�OLVWHQHUV���$QG��GHVSLWH�WKH�IDFW�WKDW�VKH�ZDV�LQWHUDFWLQJ

ZLWK�D�VWRU\WHOOHU�RI�KHU�RZQ�GHVLJQ��7UDF\�VKDUHG�UHDO�SHUVRQDO�SUREOHPV�DQG�GHHSO\�HQJDJHG

LQ�UHIOHFWLRQ�WR�PDNH�VHQVH�RI�WKH�JLYHQ�DGYLFH��7KH�IROORZLQJ�LQWHUDFWLRQ�EHWZHHQ�7UDF\�DQG

KHU�VDJH�VWRU\WHOOHU�WRRN�SODFH�GXULQJ�WKH�GHVLJQ�SURFHVV�

6$*( � , KDYH D ORW RI SUREOHPV OLNH ZRQGHULQJ LI P\ WHDP LV JRLQJ WR

ZLQ WKH ELJ JDPH RU LI , ZLOO PHVV LW XS IRU HYHU\RQH� 3OHDVH

WHOO PH D SUREOHP \RX KDYH�

86(5 � , DP VDG EHFDXVH P\ SDUHQWV WROG PH WKDW ZH FDQ®W WDNH P\ GRJ RQ

YDFDWLRQV ZLWK XV� VR , ZLOO PLVV KLP�

6$*( � <RXU SUREOHP UHPLQGHG PH RI WKLV VWRU\� .HUUL LV P\ EHVW IULHQG�

.HUUL NQRZV HYHU\WKLQJ DERXW PH DQG , NQRZ HYHU\WKLQJ DERXW KHU�

(YHU\ )ULGD\ ZH VOHHS RYHU HDFK RWKHU KRXVHV� 6ZLWFKLQJ KRXVHV

HDFK ZHHN� 7KLV ZHHN LW ZDV DW P\ KRXVH� , JRW WKH XVXDO VQDFNV�

SRSFRUQ� SL]]D� FKLSV� VRGD� DQG FDQG\� $ IHZ KRXUV ODWHU .HUUL

FDPH E\ ZLWK KHU VOHHSLQJ EDJ� <RX FRXOG WHOO VKH ZDV LQ D EDG

PRRG� , DVNHG KHU WR OLJKWHQ XS� DQG VKH VQDSSHG� «)LQH�¬ DQG

OHIW� , ZDV VWXQQHG� :KDW ZDV KHU SUREOHP" , ZDLWHG WKH IHZ

PLQXWHV WKDW LW WRRN IRU KHU WR ZDON KRPH WKHQ FDOOHG KHU� +HU

PRP DQVZHUHG� , DVNHG WR WDON WR .HUUL� +HU PRP VDLG .HUUL

GRHVQ®W IHHO OLNH WDONLQJ WR \RX ULJKW QRZ� .HUUL GLGQ®W WDON WR

PH LQ VFKRRO IRU D PRQWK� 7KHQ , JRW WKH KRUULEOH QHZV� P\ PRP

JRW D JUHDW MRE LQ /�$� VR ZH ZHUH PRYLQJ WKHUH� .HUUL GLGQ®W

HYHQ FRPH RYHU WR VD\ JRRG�E\H� , KDYH QHYHU VHHQ RU WDONHG WR

KHU VLQFH� 0D\EH VKH ZDVQ®W UHDOO\ P\ EHVW IULHQG� 'LG \RX OLNH

WKDW VWRU\" 'LG \RX XQGHUVWDQG WKH PRUDO RI LW" 3OHDVH WHOO PH

ZKDW \RX WKLQN WKDW VWRU\ PHDQW�

86(5 � <RX GLGQ®W VHH \RXU IULHQG HYHU DJDLQ� EXW , ZLOO VHH P\ GRJ ZKHQ

ZH FRPH EDFN IURP YDFDWLRQ� , JXHVV WKDW LV QRW WKDW EDG�

7UDF\�LV�RQO\�RQH�RI�WKH�PDQ\�FDVHV�LQ�ZKLFK�ZH�REVHUYHG��E\�DQDO\]LQJ�WKH�ORJV�RI�WKH

LQWHUDFWLRQV��WKDW�D�GHHS�NQRZOHGJH�RI�KRZ�WKH�V\VWHP�ZRUNV�GRHVQ©W�DIIHFW�HPRWLRQDO

HQJDJHPHQW�DQG�VKDULQJ�RI�D�SHUVRQDO�SUREOHP��%RWK�$EL©V�DQG�7UDF\©V�FDVH�VWXGLHV�VKRZ�WKDW
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6$*(�ZDV�HIIHFWLYHO\�XVHG�E\�FKLOGUHQ�WR�H[SORUH�LGHQWLW\��DFFRUGLQJ�WR�WKHLU�SHUVRQDO�QHHGV

DW�WKH�WLPH�

2SHQLQJ�WKH�EODFN�ER[�RI�WKH�GHVLJQ�SURFHVV

&KLOGUHQ�ZKR�SDUWLFLSDWHG�LQ�WKH�DXWKRULQJ�H[SHULHQFH�OHDUQHG�KRZ�WR�RSHQ�WKH�¦EODFN�ER[§�RI

WKH�6$*(�VRIWZDUH�DQG�WKH�WKLQNLQJ�VNLOOV�QHHGHG�LQ�RUGHU�WR�GHVLJQ�WKHLU�ZLVH�VWRU\WHOOHUV�

7KH\�ZHUH�DEOH�WR�XQGHUVWDQG�WKH�FRPSXWDWLRQDO�SURFHVVHV�DV�ZHOO�DV�WR�GHEXJ�WKHLU�SURJUDPV

DQG�FRQYHUVDWLRQDO�VWUXFWXUHV���7UDF\�FUHDWHG�D�YHU\�FRKHUHQW�DQG�GHYHORSHG�SHUVRQDOLW\�IRU

7HUD�5DQGRI��WKXV�PDNLQJ�KHU�LQWR�D�EHOLHYDEOH�FKDUDFWHU�WR�PDLQWDLQ�D�FRQYHUVDWLRQ�ZLWK�

$W�WKH�VDPH�WLPH��7UDF\©V�NQRZOHGJH�RI�KRZ�6$*(�ZRUNV�DOORZHG�KHU�WR�UHIOHFW�DERXW�WKH

QDWXUH�RI�VKDULQJ�SUREOHPV�LQ�D�GHHSHU�ZD\�DQG�FRPSDUH�LW�ZLWK�KHU�LQWXLWLRQV�DERXW�KRZ

SHRSOH�KHOS�RQH�DQRWKHU��¦$�SHUVRQ�DOUHDG\�NQRZV�KRZ�WR�UHDFW�WR�D�TXHVWLRQ��EXW�WKH

FRPSXWHU�GRHVQ©W��<RX�KDYH�WR�IHHG�LQ�LQIRUPDWLRQ�DERXW�ZKDW�WR�VD\�DQG�WKDW�LV�OLNH�FUHDWLQJ�D

PLQG�DQG�D�SHUVRQDOLW\�>�����@�:KHQ�SHRSOH�FRPPXQLFDWH�WKH\�WDNH�DQ�H[SHULHQFH�WKH\�KDG�RU

WKLQN�RI�VRPHWKLQJ�WKDW�WKH�RWKHU�SHUVRQ�PLJKW�ZDQW�WR�KHDU��D�VDPH�VRUW�RI�SUREOHP�

VRPHWKLQJ�IDPLOLDU�RU�VLPLODU��DQG�WKH\�MXVW�WHOO�LW��§

0LVFKD�FUHDWHG�0RWKHU�1DWXUH�DQG�GHVLJQHG�D�FRPSOH[�FRQYHUVDWLRQDO�VWUXFWXUH�WKDW�KDV�WZR

SDUDOOHO�EUDQFKHV��RQH�IRU�SHRSOH�ZKR�OLNH�WR�EH�LQ�QDWXUH�DQG�RQH�IRU�SHRSOH�ZKR�GR�QRW���,Q

WKH�SRVW�LQWHUYLHZ��UHIOHFWLQJ�RQ�KHU�DXWKRULQJ�H[SHULHQFH��0LVFKD�VDLG��¦7KH�PRVW�IXQ�SDUW

ZDV�ZRUNLQJ�RQ�WKH�FRPSXWHU�DQG�SURJUDPPLQJ�NLQG�RI�D�JDPH�IRU�SHRSOH�WR�XVH�>���@�LW�LV�D
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SURJUDP�IRU�\RX�WR�PDNH�DQRWKHU�SURJUDP��,�OLNHG�FUHDWLQJ�ZKDW�LW�PLJKW�VD\�DQG�WKH�TXHVWLRQV

DQG�WKH�VWUXFWXUH�DQG�,�OHDUQHG�WKDW�SHRSOH�FDQ�W\SH�DQ\WKLQJ�DQG�WKDW�\RX�DOZD\V�KDYH�WR�EH

SUHSDUHG�EHFDXVH�SHRSOH�PLJKW�W\SH�QRW�MXVW�¦\HV§�RU�¦QR§�EXW��IRU�H[DPSOH�¦,�JXHVV�VR§���VR

\RX�KDYH�WR�XVH�PRUH�EUDQFKHV�§

%RWK�0LVFKD©V�DQG�7UDF\©V��XQGHUVWDQGLQJ�RI�FRQYHUVDWLRQDO�VWRU\WHOOLQJ�ERRWVWUDSSHG�WKHLU

XQGHUVWDQGLQJ�RI�SURJUDPPLQJ�¥�OHG�WKHP�WR�UHDOL]H�WKDW�RQH�KDV�WR�EH�UHDG\�ZLWK�DQ

DSSURSULDWH�RXWSXW�IRU�DQ\�LQSXW�

&RPPXQLFDWLRQ�DQG�FRPSXWDWLRQDO�EXJV

6$*(�IDFLOLWDWHV�WKH�H[SORUDWLRQ�RI�QRWLRQV�RI�FRPPXQLFDWLRQ�DV�FKLOGUHQ�REVHUYH

FRQYHUVDWLRQDO�EUHDNGRZQV�LQ�WKHLU�RZQ�DQG�RWKHUV©�LQWHUDFWLRQV�ZLWK�WKH�FUHDWHG�FKDUDFWHUV�

7KH�PRVW�IUHTXHQWO\�REVHUYHG�FRPPXQLFDWLRQ�EUHDNGRZQ�ZDV�GXH�WR�FKLOGUHQ©V�GLIILFXOW\�LQ

GHFHQWHULQJ�DQG�GHVLJQLQJ�LQWHUDFWLRQV�LQ�ZKLFK�RWKHU�SHRSOH��GLIIHUHQW�IURP�WKHPVHOYHV�

FRXOG�SDUWLFLSDWH���%\�¨GHFHQWHULQJ�©�ZH�PHDQ�WKH�DELOLW\�WR�LPDJLQH�D�FRQYHUVDWLRQDO

LQWHUDFWLRQ�IURP�WKH�SRLQW�RI�YLHZ�RI�DQRWKHU�LQWHUORFXWRU��WKDW�LV��PRUH�JHQHUDOO\��WKH�PRYLQJ

RXW�RI�WKH�SKDVH�RI�HJRFHQWULVP�ZKHUH�RQH�FDQQRW�GLIIHUHQWLDWH�VRPHERG\�HOVH©V�SRLQW�RI�YLHZ

IURP�RQH©V�RZQ�

'XULQJ�WKH�SRVW�LQWHUYLHZ��ZKHQ�FKLOGUHQ�ZHUH�DVNHG�WR�FKRRVH�D�SLFWXUH�PRVW�OLNH�WKH

H[SHULHQFH�RI�EXLOGLQJ�WKHLU�RZQ�VWRU\WHOOHUV��$EL�FKRVH�D�SLFWXUH�ZLWK�D�ER\�SXVKLQJ�D�KXJH

URFN���¦,�SXVKHG�D�URFN�DQG�WKHQ�,�JRW�EHWWHU�DQG�,�JRW�XVHG�WR�GR�LW�VR�,�FRXOG�SXVK�D�OLWWOH
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IXUWKHU��7KH�URFN�ZDV�WKH�EHJLQQLQJ�RI�WKH�%LJ�2UDQJH�)R[�DQG�WKHQ�LW�VWDUWHG�WR�JHW�HDV\�IRU

PH��,W�LV�WKH�ILUVW�FRPSOLFDWHG�SURJUDP�,�HYHU�PDGH�EHFDXVH�\RX�KDYH�WR�WKLQN�DERXW�ZKDW�WKH

XVHU�LV�JRLQJ�WR�VD\��DOWRJHWKHU��<RX�VWDUW�WKLQNLQJ�WKDW�\RX�DUH�OLNH�D�XVHU�DQG�KRZ�ZRXOG�\RX

OLNH�WR�XVH�WKH�SURJUDP�DQG�WKHQ�\RX�GR�LW��7KLQNLQJ�LQ�WKH�SODFH�RI�WKH�XVHU�ZDV�KDUG�DQG�DOVR

QRW�EHLQJ�QHUYRXV�WKDW�LW�ZLOO�KDYH�EXJV�WKDW�\RX�KDYH�WR�IL[�§

7KH�LWHUDWLYH�GHVLJQ�H[SHULHQFH��ZKLFK�LQYROYHG�SURJUDPPLQJ�DQG�LPPHGLDWH�WHVWLQJ�ZLWK�D

UHDO�DXGLHQFH�¥�WKHPVHOYHV��WKHLU�SDUHQWV��DQG�RWKHU�FKLOGUHQ�¥�JDYH�FKLOGUHQ�WKH�RSSRUWXQLW\

WR�GHFHQWHU�DQG�GHEXJ�WKHLU�FRQYHUVDWLRQDO�VWUXFWXUHV�DIWHU�REVHUYLQJ�RWKHU�SHRSOH©V

LQWHUDFWLRQV��%HUQLH©V�H[SHULHQFH�LV�D�JRRG�H[DPSOH�RI�WKH�GLIILFXOW\�FKLOGUHQ�KDG�LQ

GHFHQWHULQJ��%HUQLH�EXLOW�6KDTXLOOH�2©1HLO��DQG�EURXJKW�WR�WKH�ZRUNVKRS�SLFWXUHV�RI�DQG�ERRNV

ZULWWHQ�E\�WKH�IDPRXV�EDVNHWEDOO�SOD\HU��+H�DGDSWHG�VL[�RI�6KDTXLOOH©V�VWRULHV�IURP�D�ERRN�DQG

UHFRUGHG�WKHP�ZLWK�KLV�RZQ�YRLFH��+H�LQGH[HG�WKHP�E\�W\SLQJ�QRW�MXVW�NH\ZRUGV�EXW�YDOXHV�

VXFK�DV�¦*RRG�WKLQJV�FDQ�KDSSHQ�LI�\RX�ZDLW§�DQG�¦,I�\RX�KDYH�D�SODQ�WKHQ�WKLQJV�DUH�EHWWHU

WKDQ�WKH\�VHHP�§

$W�WKH�WLPH��%HUQLH�ZDV�WDNLQJ�SURJUDPPLQJ�FODVVHV�ZLWK�/RJR�LQ�DQ�DIWHU�VFKRRO�SURJUDP�

7KLV�NQRZOHGJH�DOORZHG�KLP�WR�XQGHUVWDQG�IDVWHU�WKDQ�RWKHU�FKLOGUHQ�FRQFHSWV�VXFK�DV

YDULDEOHV�DQG�EUDQFKLQJ��+H�ZDV�DEOH�WR�TXLFNO\�FUHDWH�D�EDVLF�FRQYHUVDWLRQDO�VWUXFWXUH�

+RZHYHU��WKH�ILUVW�WLPH�KH�WULHG�WR�UXQ�6KDTXLOOH��KH�GLVFRYHUHG�WKDW�LW�GLGQ©W�ZRUN�DV�KH

H[SHFWHG��7KH�SUREOHP�ZDV�WKDW�%HUQLH�KDG�QRW�FUHDWHG�DQ\�SDWWHUQ�WR�PDWFK�DQG�UHFRJQL]H

XVHUV©�LQSXWV�
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:KLOH�GHEXJJLQJ��%HUQLH�IRXQG�WKH�SUREOHP�DQG�KH�FUHDWHG�WKH�PLVVLQJ�LQSXW�PDWFKLQJ

VWUXFWXUHV�DQG�FRSLHG�WKH�PRVW�FRPSOH[�RQHV��VXFK�DV�GLJLW�PDWFKLQJ�IRU�UHFRJQL]LQJ�WKH

XVHU©V�DJH��IURP�DQRWKHU�6$*(�FKDUDFWHU���&RQILGHQW�WKDW�WKH�SUREOHP�ZDV�D�FRPSXWDWLRQDO

RQH��DQG�WKDW�KH�KDG�UHVROYHG�LW��%HUQLH�FDOOHG�RYHU�RQH�RI�WKH�DGXOWV�WR�VKRZ�RII�KLV�QHZ

ZRUNLQJ�YHUVLRQ��,Q�HIIHFW��ZKHQ�%HUQLH�LQWHUDFWHG�ZLWK�6KDT��WKH�QHZ�YHUVLRQ�RI�WKH�SURJUDP

UHVSRQGHG�ZHOO���+RZHYHU��ZKHQ�WKH�DGXOW�WULHG�LW��WKH�ILUVW�WKLQJ�WKDW�KDSSHQHG�ZDV�WKDW�6KDT

FDOOHG�KHU�¦%HUQLH�§�DOWKRXJK�ZKHQ�WKH�V\VWHP�DVNHG�KHU�QDPH�VKH�KDG�UHVSRQGHG��¦0DULQD�§

%HUQLH�UHDOL]HG�WKDW�KH�KDG�KDUG�FRGHG�KLV�QDPH�LQ�DOO�WKH�V\VWHP�UHVSRQVHV��7KH�SUREOHP�ZDV

QRW�D�FRPSXWDWLRQDO�EXJ��ZKLFK�KH�KDG�HDUOLHU�UHVROYHG��EXW�D�FRPPXQLFDWLRQ�EXJ��%HUQLH�KDG

QRW�GHFHQWHUHG��L�H���KH�KDG�QRW�FUHDWHG�DQ�H[SHULHQFH�IRU�XVHUV�GLIIHUHQW�IURP�KLPVHOI�

$�ZHHN�ODWHU��ZKHQ�KLV�SDUHQWV�FDPH�IRU�D�GHPRQVWUDWLRQ��%HUQLH�KDG�DOUHDG\�IL[HG�¦WKH�QDPH

SUREOHP�§�DV�KH�FDOOHG�LW���+RZHYHU��ZKHQ�6KDT�DVNHG�%HUQLH©V�GDG��¦,�JXHVV�\RX�DUH�DURXQG

�����DP�,�ULJKW�"§�DQG�WKH�UHVSRQVH�ZDV��¦1R��,�DP����§�6KDT�FUDVKHG��7KLV�WLPH�%HUQLH�VDZ

WKH�SUREOHP�LPPHGLDWHO\��+H�KDGQ©W�SURYLGHG�D�EUDQFKLQJ�QRGH�WR�DOORZ�WKH�SRVVLELOLW\�RI�D

¦QR�§��+H�TXLFNO\�ZHQW�EDFN�WR�WKH�DXWKRULQJ�PRGH�DQG�DGGHG�WKH�EUDQFKLQJ�WR�WKH

FRQYHUVDWLRQDO�VWUXFWXUH�

%HUQLH©V�H[SHULHQFH�ZDV�FRPPRQ�WR�PRVW�RI�WKH�FKLOGUHQ��ZKR�REVHUYHG�VLPLODU�SUREOHPV

ZKHQ�WKHLU�SDUHQWV�LQWHUDFWHG�ZLWK�WKHLU�FKDUDFWHUV���,Q�JHQHUDO��WKH�FRQYHUVDWLRQDO�VWUXFWXUHV

GHVLJQHG�ZHUH�YHU\�OLQHDU��ZLWKRXW�EUDQFKHV�WR�WDNH�LQWR�DFFRXQW�GLIIHUHQW�NLQGV�RI�XVHU�LQSXW�

2QO\�DIWHU�REVHUYLQJ�RWKHUV©�LQWHUDFWLRQV�ZLWK�WKHLU�VDJHV�GLG�WKH�FKLOGUHQ�UHDOL]H�WKDW�WKH\�KDG
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WR�FRQWHPSODWH�WKH�SRVVLELOLW\�RI�UHVSRQVHV�RWKHU�WKDQ�WKHLU�RZQ��7KLV�GLVFRYHU\�ZDV�IDFLOLWDWHG

E\�WKH�LWHUDWLYH�GHVLJQ�SURFHVV��PHDQLQJ�WKH�ORRS�RI�ZRUNLQJ�RQ�WKH�FRPSXWHU�DQG�LPPHGLDWHO\

GHEXJJLQJ�RU�WU\LQJ�UHVXOWV�LQ�WKH�UHDO�ZRUOG�LQ�DQ�LWHUDWLYH�SURFHVV��,WHUDWLYH�GHVLJQ�LPSOLHV�D

UHDOLW\�FKHFN�ZLWK�UHDO�XVHUV�

7KH�SRZHU�RI�LWHUDWLYH�GHVLJQ�LV�WKDW�LW�QRW�RQO\�RFFXUV�ZKLOH�FKLOGUHQ�DUH�LQ�IURQW�RI�WKH

FRPSXWHU�EXW�DOVR�H[WHQGV�LQWR�WKHLU�HYHU\GD\�FRPPXQLFDWLRQDO�H[SHULHQFHV��)RU�H[DPSOH�

3DXOLQH��WKH�DXWKRU�RI�:DORRPSD�WKH�DOLHQ��KDG�WKH�KDELW�RI�QHYHU�VD\LQJ�¦JRRG�E\H§�WR�WKH

SHUVRQ�ZKR�ZDV�YLGHR�WDSLQJ�WKH�ZRUNVKRSV��DOWKRXJK�VKH�NQHZ�KLP�DQG�HQJDJHG�LQ�PDQ\

FRQYHUVDWLRQV�ZLWK�KLP��:KHQ�WKLV�ZDV�SRLQWHG�RXW�WR�3DXOLQH��VKH�UHVSRQGHG�¦<RX�NQRZ

ZKDW"�:DORRPSD�GRHVQ©W�VD\�¦E\H§�HLWKHU�"�$QG�¦E\H§�LV�OLNH�¦JRRG�E\H§��,�VKRXOG�LQFOXGH�LW

LQ�WKH�PDFURV�RI�P\�SURJUDP�§�$W�WKH�QH[W�PHHWLQJ�VKH�FUHDWHG�D�QHZ�VWRU\WHOOLQJ�SDUW�FDOOHG

¦E\H§�ZLWK�WZR�WXUQV��RQH�LQ�ZKLFK�WKH�DOLHQ�VD\V�¦JRRG�E\H§�WR�WKH�XVHU�DQG�DQRWKHU�LQ�ZKLFK

WKH�XVHU�FDQ�UHVSRQG�IDUHZHOO�WR�WKH�FKDUDFWHU�

7R�FUHDWH�D�UHSUHVHQWDWLRQ�RU�PRGHO�RI�WKH�VWUXFWXUH�RI�D�FRQYHUVDWLRQ�LV�QRW�DQ�HDV\�WDVN��:LWK

6$*(��LW�LQYROYHV�ZRUNLQJ�ZLWK�GLIIHUHQW�OHYHOV�RI�DEVWUDFWLRQ��VXFK�DV�ZKDW�LV�DFWXDOO\�VDLG

�VFULSWV���ZKHQ�LW�LV�VDLG��WXUQ�WDNLQJ���DQG�ZK\�LW�LV�VDLG��SDUW�RI�FRQYHUVDWLRQ���7KH�¨SDUW�RI

FRQYHUVDWLRQ©�LV�WKH�KLJKHVW�OHYHO�RI�DEVWUDFWLRQ�DV�LW�UHTXLUHV�WKLQNLQJ�DERXW�WKH�JRDO�RI�D

SDUWLFXODU�FKXQN�RI�DQ�LQWHUDFWLRQ�WKDW�PLJKW�LQFOXGH�VHYHUDO�WXUQV���3DUWV�RI�FRQYHUVDWLRQ

LPSOHPHQWHG�E\�FKLOGUHQ�LQFOXGHG�LQWURGXFLQJ�RQHVHOI��DVNLQJ�IRU�SHUVRQDO�LQIRUPDWLRQ�DERXW

WKH�XVHU��FRPIRUWLQJ��HWF��0RVW�RI�WKH�FKLOGUHQ�ZKR�SDUWLFLSDWHG�LQ�WKH�ZRUNVKRS�KDG�WURXEOH
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XQGHUVWDQGLQJ�WKH�LGHD�RI�FRQYHUVDWLRQDO�SDUW��RU�PHWD�OHYHO�VWUXFWXUH��$PRQJ�RWKHU�UHVHDUFK

RQ�PHWDOLQJXLVWLF�DELOLW\��+LFNPDQQ��������*RPEHUW���������WKH�FXUUHQW�VXJJHVWV�WKDW

VZLWFKLQJ�EHWZHHQ�OHYHOV�RI�DEVWUDFWLRQV�LV�KDUG�IRU�FKLOGUHQ�LQ�VWRU\WHOOLQJ�DV�LW�LV�LQ�OHDUQLQJ

KRZ�WR�SURJUDP�

6WUXJJOLQJ�ZLWK�NQRZOHGJH�UHSUHVHQWDWLRQ

:KLOH�FUHDWLQJ�VWRU\WHOOLQJ�VWUXFWXUHV�DQG�WXUQ�WDNLQJ�PDFKLQHV��FKLOGUHQ�H[SORUHG�FRQFHSWV

VXFK�DV�EUDQFKLQJ�DQG�DEVWUDFW�VWUXFWXUHV��ZKLOH�LQGH[LQJ�WKH�VWRULHV�LQ�WKH�GDWDEDVH�WKH\

OHDUQHG�DERXW�WKH�QRWLRQ�RI�NQRZOHGJH�UHSUHVHQWDWLRQ���$EL©V�H[SHULHQFH�LV�RQH�RI�WKH�PRVW

QRWHZRUWK\�LQ�WKLV�VHQVH��0RVW�RI�WKH�FKLOGUHQ�GHFLGHG�WR�LQGH[�WKHLU�VWRULHV�HLWKHU�ZLWK

NH\ZRUGV�RU�ZLWK�PRUDOV��+RZHYHU��$EL�FKRVH�FDWHJRULHV�WKDW�KH�FDOOHG�¦SUREOHPV�§��$IWHU

VRPH�KDUG�ZRUN�KH�FDPH�XS�ZLWK�WKH�IROORZLQJ�FDWHJRULHV��¦UHOLJLRQ�SUREOHPV�§�¦VFKRRO�

SUREOHPV�§�¦OHDUQLQJ�SUREOHPV�§�¦UHODWLYH�SUREOHPV�§�¦VXEMHFW�SUREOHPV�§�DQG�¦WHDVLQJ�

SUREOHPV�§�$EL©V�VDJH��WKH�%LJ�2UDQJH�)R[��DVNV��RQH�E\�RQH��DERXW�HDFK�RI�WKH�SUREOHPV�LQ

WKH�IROORZLQJ�ZD\��¦'R�\RX�KDYH�DQ\�UHOLJLRQ�SUREOHP"§��¦'R�\RX�KDYH�DQ\�OHDUQLQJ

SUREOHP"§��DQG�VR�RQ���$EL©V�LGHD�ZDV�WR�KDYH�WKH�%LJ�2UDQJH�)R[�WHOO�D�VWRU\�UHOHYDQW�WR�WKH

SUREOHP�WR�ZKLFK�WKH�XVHU�UHVSRQGHG�¦\HV�§

,Q�WKH�ILUVW�GHEXJJLQJ�VHVVLRQ��ZKHQ�6HWK�ZDV�LQWHUDFWLQJ�ZLWK�WKH�IR[��$EL�IRXQG�D�PDMRU

SUREOHP�LQ�KLV�NQRZOHGJH�UHSUHVHQWDWLRQ�VWUXFWXUH��6HWK�KDG�¦WHDVLQJ�SUREOHPV§�EXW�DOVR

¦VFKRRO��SUREOHPV�§�$EL�UHDOL]HG�WKDW�VRPH�RI�KLV�FDWHJRULHV�ZHUH�¦LQVLGH�WKH�RWKHUV�§��)RU

H[DPSOH��WHDVLQJ�KDSSHQHG�LQ�VFKRRO��DV�GLG�OHDUQLQJ�SUREOHPV�DQG�VXEMHFW�SUREOHPV��+H�ZDV

YHU\�SURXG�RI�KLV�FDWHJRU\�EDVHG�VWRU\�LQGH[LQJ�DQG�KH�ZDQWHG�WR�NHHS�LW��$IWHU�D�ORW�RI
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WKRXJKW��$EL�IRXQG�DQ�LQWHUHVWLQJ�VROXWLRQ�WR�WKLV�PHWD�UHSUHVHQWDWLRQ�SUREOHP��$IWHU

LQWHUYLHZLQJ�WKH�XVHU�DERXW�DOO�RI�WKH�SRVVLEOH�SUREOHPV��WKH�%LJ�2UDQJH�)R[�DVNV��¦7DNH�DOO

WKH�SUREOHPV�\RX�VDLG�\HV�WR��RXW�RI�WKH�RQHV�,�DVNHG�\RX��$QG�SOHDVH�SXW�WKHP�LQWR�WKH

FDWHJRU\�\RX�KDYH�PRVW�SUREOHPV�ZLWK��'R�RQO\�RQH�FDWHJRU\�§��)URP�WKH�SRLQW�RI�YLHZ�RI�WKH

XVHU�DQG�WKH�LQWHUDFWLRQ��WKH�TXHVWLRQ�SRVHG�E\�WKH�FKDUDFWHU�LV�YHU\�FRQIXVLQJ��+RZHYHU��IRU

$EL�LW�ZDV�D�JRRG�VROXWLRQ��RQH�WKDW�DOORZHG�KLP�WR�VWDUW�WKLQNLQJ�DERXW�SRZHUIXO

FRPSXWDWLRQDO�LGHDV�VXFK�DV�¦NQRZOHGJH�UHSUHVHQWDWLRQ§�DQG�SRZHUIXO�FRPPXQLFDWLRQ�LGHDV

VXFK�DV�PHWD�SUREOHPV�

7R�FUHDWH�FRQYHUVDWLRQDO�VWUXFWXUHV�DQG�WR�FDWHJRUL]H�VWRULHV�REOLJHV�FKLOGUHQ�WR�UHIOHFW�DQG

ZRUN�ZLWK�OHYHOV�RI�UHSUHVHQWDWLRQ�DQG�DEVWUDFWLRQV��,W�LQWURGXFHV�FKLOGUHQ�WR�WKLQNLQJ�LQ�D

GLIIHUHQW�DQG�PRUH�DEVWUDFW�ZD\��DOO�WKH�ZKLOH�GHSHQGLQJ�RQ�FRQFHSWV�WKH\�DUH�IDPLOLDU�ZLWK�

VXFK�DV�ZKR�VD\V�ZKDW�WR�ZKRP�DQG�ZKHQ��7KH�NLQG�RI�H[SHULHQFH�WKDW�6$*(©V�DXWKRULQJ

PRGH�VXSSRUWV�LV�D�JDWHZD\�WR�WKH�ZRUOG�RI�DEVWUDFWLRQ��SUH�SODQQLQJ��DQG�VWUXFWXUHG�WKLQNLQJ�

VNLOOV�WKDW�DUH�XVHG�LQ�WKH�KDUG�VFLHQFHV�DQG�SURJUDPPLQJ�DV�ZHOO�DV�LQ�VWRU\WHOOLQJ�

&RQFOXVLRQV

,Q�WKLV�SDSHU�ZH�GLVFXVVHG�WKH�LPSRUWDQFH�RI�WHFKQRORJLFDO�WRROV�VSHFLILFDOO\�GHVLJQHG�WR

HQFRXUDJH�FKLOGUHQ©V�H[SORUDWLRQ�RI�LGHQWLW\�DQG�FRPPXQLFDWLRQ��:H�SURSRVHG�SHUVRQDO

VWRU\WHOOLQJ�DV�D�ZD\�WR�DFFHVV�WKH�LQQHU�ZRUOG�DV�ZHOO�DV�WR�H[SORUH�QRWLRQV�RI�FRPPXQLFDWLRQ�

&RQVWUXFWLRQLVP�LQIRUPHG�WKH�SKLORVRSK\�RI�RXU�ZRUN�

:H�SUHVHQWHG�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�VXFK�D�WHFKQRORJLFDO�WRRO��6$*(��DQ

DXWKRULQJ�HQYLURQPHQW�IRU�FUHDWLQJ�HPERGLHG�LQWHUDFWLYH�VWRU\WHOOHUV�ZLWK�ZKRP�RQH�FDQ



��

FRQYHUVH���:H�GHVFULEHG�FKLOGUHQ©V�LQWHUDFWLRQV�ZLWK�WKH�6$*(�WRRO��FRQFHQWUDWLQJ�RQ�FDVH

VWXGLHV�

7KH�WKHPHV�WKDW�HPHUJHG�IURP�WKH�DQDO\VLV�RI�OHDUQLQJ�H[SHULHQFHV�IRUP�WKH�FHQWUDO

FRQWULEXWLRQV�RI�WKLV�UHVHDUFK�

x� 7KH�FRQWLQXXP�EHWZHHQ�WKH�LQWHUDFWLQJ�DQG�WKH�DXWKRULQJ�PRGH�LQ�6$*(��)URP�WKH�VHOI�

UHIOHFWLRQ�SHUVSHFWLYH��ERWK�H[SHULHQFHV�ZHUH�VXFFHVVIXO��+RZHYHU��WKH�DXWKRULQJ�PRGH

VHHPHG�WR�VXSSRUW�GHHSHU�H[SORUDWLRQV�RI�LGHQWLW\�DQG�FRPPXQLFDWLRQ�DV�ZHOO�DV�D�ELJJHU

VHQVH�RI�HPSRZHUPHQW�DQG�FRQWURO�RYHU�WKH�OHDUQLQJ�H[SHULHQFH�

x� 7KH�FUHDWLRQ�RI�VWRU\WHOOHUV�DV�SURMHFWLRQV�RI�IHDUV��IHHOLQJV��LQWHUHVWV�DQG�UROH�PRGHOV�

7KHVH�SURMHFWLRQV�DOORZ�WKH�SUHVHQWDWLRQ�RI�WKH�VHOI�WR�RXUVHOYHV�DV�ZHOO�DV�WR�RWKHUV�

x� 7KH�H[SORUDWLRQ�RI�QRWLRQV�RI�FRPPXQLFDWLRQ�ZKLOH�REVHUYLQJ�EUHDNGRZQV��7KH�LWHUDWLYH

GHVLJQ�H[SHULHQFH�VXSSRUWHG�WKLV�W\SH�RI�H[SORUDWLRQ�E\�SURYLGLQJ�FKLOGUHQ�ZLWK�WKH

RSSRUWXQLW\�WR�GHFHQWHU�DQG�GHEXJ�WKHLU�V\VWHP©V�FRQYHUVDWLRQDO�VWUXFWXUHV�DIWHU�REVHUYLQJ

RWKHU�SHRSOH©V�LQWHUDFWLRQV�ZLWK�WKHP�

x� 7KH�XVH�RI�FKLOGUHQ©V�NQRZOHGJH�DERXW�VWRU\WHOOLQJ�WR�OHYHUDJH�WKHLU�WHFKQRORJLFDO�IOXHQF\�

7KURXJK�WKH�SURFHVV�RI�EXLOGLQJ�WKHLU�RZQ�VWRU\WHOOHUV��FKLOGUHQ�GHYHORSHG�PRGHOLQJ�VNLOOV�

DEVWUDFW�DQG�VWUXFWXUHG�WKLQNLQJ�WKDW�DUH�IXQGDPHQWDO�UHTXLUHPHQWV�IRU�VWRU\WHOOLQJ�DV�ZHOO

DV�IRU�SURJUDPPLQJ�

7KLV�ZRUN�SURYLGHV�D�FRQFHSWXDO�DQG�WHFKQRORJLFDO�IUDPHZRUN�IRU�GHVLJQLQJ�DQG

LPSOHPHQWLQJ�WRROV�IRU�UHIOHFWLQJ�DERXW�WKH�LQQHU�ZRUOG�DV�ZHOO�DV�H[SORULQJ�FRPPXQLFDWLRQ
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LVVXHV��%RWK�DFWLYLWLHV�FDQ�DOVR�EH�GRQH�ZLWKRXW�WHFKQRORJ\��WKURXJK�PHQWRULQJ�ZLWK�D�JRRG

FRXQVHORU�RU�WHDFKHU��+RZHYHU��WKH�XVH�RI�FRPSXWHUV�HQDEOHV�D�GLIIHUHQW�H[SORUDWRU\�GHSWK�DV

ZHOO�DV�VXSSRUWV�FKLOGUHQ©V�H[SHULHQWLDO�OHDUQLQJ�ZKLOH�WKH\�DUH�PRGHOLQJ�DQG�GHVLJQLQJ

DEVWUDFW�FRQYHUVDWLRQDO�VWRU\WHOOLQJ�VWUXFWXUHV��7KH�HQGHDYRU�LV�MXVW�EHJLQQLQJ��DQG�IXUWKHU

UHVHDUFK�PXVW�EH�GRQH�LQ�RUGHU�WR�H[SORUH�LQ�GHSWK�HDFK�RI�WKH�WKHPHV�WKDW�KDV�HPHUJHG�IURP

WKLV�ZRUN�

)RU�WKH�PRPHQW�ZH�KDYH�H[DPLQHG�WKH�LQWHUDFWLRQ�EHWZHHQ�WHFKQRORJLFDO�DQG�VWRU\WHOOLQJ

IOXHQF\�DFURVV�VLQJOH�ZHHNHQG�ZRUNVKRSV���,Q�WKH�IXWXUH�ZH�KRSH�WR�ORRN�DW�WKH�HIIHFWV�RI

LQWHUDFWLRQ�ZLWK�6$*(�RYHU�D�ORQJHU�SHULRG�RI�WLPH���:H�KDYH�DOVR�EHJXQ�WR�ORRN�DW�RWKHU

NLQGV�RI�IXQFWLRQV�WKDW�LQWHUDFWLRQ�ZLWK�D�VDJH�VWRU\WHOOHU�FDQ�VXVWDLQ���6RPH�FKLOGUHQ�DUH

SDUWLFXODUO\�LQ�QHHG�RI�WHOOLQJ�WKH�VWRULHV�RI�WKHLU�OLYHV�¥�IRU�H[DPSOH�WKRVH�FKLOGUHQ�ZKRVH

VWRULHV�DUH�FRPSOH[�DQG�HPRWLRQDOO\�ZUHQFKLQJ��VXFK�DV�FKURQLFDOO\�LOO�FKLOGUHQ��%HUV�HW�DO�

������

6$*(�DOVR�KDV�WKH�FKDUDFWHULVWLFV�RI�D�JHQGHU�QHXWUDO�WHFKQRORJ\�ZKLFK�VKRXOG�VXSSRUW�JLUOV�WR

EHFRPH�IDPLOLDU�ZLWK�WKH�ZRUOG�RI�WHFKQRORJ\�DQG�ER\V�WR�EHFRPH�PRUH�FRPIRUWDEOH�ZLWK

VWRU\WHOOLQJ��+RZHYHU��JHQGHU�EDVHG�HPSLULFDO�UHVHDUFK�QHHGV�WR�EH�GRQH�LQ�RUGHU�WR�WHVW�WKLV

K\SRWKHVLV��$Q�DSSURSULDWH�PHWKRGRORJ\�VKRXOG�EH�GHILQHG�WR�FRQGXFW�JHQGHU�EDVHG�VWXGLHV�
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+RZHYHU��IRU�DOO�FKLOGUHQ�WKH�LPSRUWDQFH�RI�WHFKQRORJLFDO�DQG�VWRU\WHOOLQJ�IOXHQF\�VKRXOG�EH

FOHDU���:H�OLYH�VXUURXQGHG�E\�VWRULHV�DQG�E\�WHFKQRORJ\��VRPHWLPHV�LQ�FRPELQDWLRQ��:H�OLYH

DPRQJ�VWRULHV�WKDW�ZH�WHOO�DQG�VWRULHV�WKDW�ZH�OLVWHQ�WR��6RPH�VWRULHV�HPHUJH�IURP�HYHU\GD\

H[SHULHQFH��RWKHUV�DUH�SURYLGHG�E\�WKH�PHGLD��ZLWK�SXWDWLYH�HQWHUWDLQPHQW�DQG�LQIRUPDWLRQ

JRDOV��:H�GRQ©W�DOZD\V�QHHG�WR�XQGHUVWDQG�WKH�VWUXFWXUH�RI�D�VWRU\�WR�HQMR\�LW��KRZHYHU��ZH�GR

QHHG�WR�EH�DEOH�WR�UHFRJQL]H�VRPHWKLQJ�DERXW�WKH�VWUXFWXUH�LQ�RUGHU�WR�EHFRPH�FULWLFDO�UHDGHUV

RI�RXU�UHDOLW\�

2XU�KRSH�LV�WKDW�E\�VXSSRUWLQJ�FKLOGUHQ©V�FUHDWLRQ�RI�WKHLU�RZQ�VWRU\WHOOLQJ�VWUXFWXUHV��FKLOGUHQ

ZLOO�EHFRPH�PRUH�DZDUH�RI�WKH�PHWDFRPPXQLFDWLRQ�FXHV�WKDW�VLJQDO�WKH�JRDOV�RU�DJHQGD�ZLWK

ZKLFK�FHUWDLQ�VWRULHV�DUH�WROG�RU�ZULWWHQ���:H�DOVR�OLYH�DPRQJ�WHFKQRORJ\��DQG��LQFUHDVLQJO\�

WHFKQRORJLFDO�IOXHQF\�LV�GHPDQGHG�RI�XV�LQ�DOO�DVSHFWV�RI�RXU�GDLO\�OLYHV���2XU�KRSH�LV�WKDW�E\

VXSSRUWLQJ�FKLOGUHQ©V�FUHDWLRQ�RI�D�WHFKQRORJ\�WR�WKHLU�RZQ�VSHFLILFDWLRQV��FKLOGUHQ�ZLOO

EHFRPH�PRUH�HGXFDWHG�FRQVXPHUV�DQG�FUHDWRUV��DQG�WKHUH�ZLOO�EH�IHZHU�DGXOWV�VFDUHG�RI�ZKDW

WHFKQRORJ\�UHSUHVHQWV��:H�EHOLHYH�WKDW�WHFKQRORJLFDO�WRROV�IRU�UHIOHFWLQJ�RQ�WKH�LQQHU�ZRUOG�GR

QRW�RQO\�LPSURYH�FKLOGUHQ©V�VHQVH�RI�WKHPVHOYHV��EXW�WKDW�FKLOGUHQ©V�VHQVH�RI�WKHPVHOYHV�ZLOO

LPSURYH�WKH�WHFKQRORJ\�DURXQG�XV�

$FNQRZOHGJPHQWV

7KDQNV�WR�WKH�PHPEHUV�RI�WKH�*HVWXUH�DQG�1DUUDWLYH�/DQJXDJH�JURXS�DQG�WKH�(SLVWHPRORJ\

DQG�/HDUQLQJ�JURXS�DW�WKH�0,7�0HGLD�/DERUDWRU\��:H�DUH�WKDQNIXO�WR�3URI��0LWFKHO�5HVQLFN�

3URI��6KHUU\�7XUNOH�DQG�3URI��6H\PRXU�3DSHUW�IRU�LQVLJKWIXO�GLVFXVVLRQV��:H�DOVR�WKDQN�'U�
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)UHG�0DUWLQ�DQG�5LFN�%RURYR\�IRU�SURYLGLQJ�VXSSRUW�ZLWK�WKH�KDQG\�ERDUG��DQG�:DUUHQ�6DFN

IRU�LQWURGXFLQJ�XV�WR�:RUG1HW��6SHFLDO�WKDQNV�WR�WKH�,QWHUYDO�5HVHDUFK�&RUSRUDWLRQ�IRU

VXSSRUWLQJ�SDUW�RI�WKLV�UHVHDUFK�DQG�WR�/HH�)HOVHQVWHLQ�DQG�KLV�WHDP�IRU�EXLOGLQJ�WKH

LQWHUDFWLYH�UDEELW���:H�DUH�DOVR�JUDWHIXO�WR�WKH�FUHZ�RI�WDOHQWHG�XQGHUJUDGXDWHV��,HQ�&KHQJ�

$GULDQ�%DQDUG��3HWHU�'DYLV��$QWKRQ\�<RXQJ�*DUQHU��$QG\�%XWWQHU�DQG�<DURQ�.RUHQ�ZKR

ZRUNHG�RQ�GLIIHUHQW�DVSHFWV�RI�WKH�LPSOHPHQWDWLRQ�RI�6$*(��%LJ�WKDQNV�WR�-RVK�%HUV�IRU

UHDGLQJ�DQG�FRUUHFWLQJ�PDQ\�YHUVLRQV�RI�WKLV�PDQXVFULSW�

5HIHUHQFHV

$OH[DQGHU� . 	 6WURPPHQ� (� ������ ¦(YROXWLRQ RI WKH 7DONLQJ 'LQRVDXU� 7KH �1RW 6R� 1DWXUDO +LVWRU\ RI D

1HZ ,QWHUIDFH IRU &KLOGUHQ�§ 3XEOLVKHG LQ &+,©�� 3URFHHGLQJV� $&0� SS� ����

%DUWOHWW� )�&� ������ 5HPHPEHULQJ� $ 6WXG\ LQ ([SHULPHQWDO DQG 6RFLDO 3V\FKRORJ\� &DPEULGJH� &DPEULGJH

8QLYHUVLW\ 3UHVV�

%DWHV� -�� 0DHV� 3�� DQG +D\HV�5RWK� %� ������ $$$, :RUNLQJ 1RWHV 6SULQJ 6\PSRVLXP� ,QWHUDFWLYH 6WRU\

6\VWHPV� 3ORW DQG &KDUDFWHU

%HUV� 0�� $FNHUPDQQ� (�� &DVVHOO� -�� 'RQHJDQ� %�� *RQ]DOH]�+H\GULFK� -�� 'H0DVR� '�� 6WURKHFNHU� &�� /XDOGL�

6�� %URPOH\� '�� .DUOLQ� - ������ ¦,QWHUDFWLYH 6WRU\WHOOLQJ (QYLURQPHQWV� &RSLQJ ZLWK &DUGLDF ,OOQHVV DW %RVWRQ©V

&KLOGUHQ©V +RVSLWDO§ 3XEOLVKHG LQ &+,©�� 3URFHHGLQJV� $&0� SS� ��������

%HWWHOKHLP� %������� 7KH XVHV RI HQFKDQWPHQW � WKH PHDQLQJ DQG LPSRUWDQFH RI IDLU\ WDOHV� 1<� .QRSI�

%RURYR\� 5� ������ *HQXLQH 2EMHFW 2ULHQWHG 3URJUDPPLQJ� 60 7KHVLV� 0,7� &DPEULGJH� 0$

%URRNV� .� 0� ������ 'R 6WRU\ $JHQWV 8VH 5RFNLQJ &KDLUV" 7KH 7KHRU\ DQG ,PSOHPHQWDWLRQ RI 2QH 0RGHO IRU

&RPSXWDWLRQDO 1DUUDWLYH� ,Q :� +DOO 	 7�'�&� /LWWOH �(G��� $&0 0XOWLPHGLD� SS �������� %RVWRQ� 0$

%UXFNPDQ� $� ������ 0226( &URVVLQJ� &RQVWUXFWLRQ� &RPPXQLW\ DQG /HDUQLQJ LQ D 1HWZRUNHG 9LUWXDO :RUOG

IRU .LGV� 3K�'�GLVVHUWDWLRQ� 0,7� &DPEULGJH� 0$

%UXQHU� -� ������ ¦7ZR PRGHV RI 7KRXJKW§ LQ $FWXDO 0LQGV� SRVVLEOH ZRUOGV� &DPEULGJH� +DUYDUG 8QLY� 3UHVV�

%UIGHUEXQG� ������ 7KH $PD]LQJ :ULWLQJ 0DFKLQH� &'�520 IRU :LQGRZV�0DFLQWRVK�

%XUQ� + ������ ¦5HFROOHFWLRQV RI )LUVW�*HQHUDWLRQ &RPSXWHU $VVLVWHG 3UHZULWLQJ§ LQ 7KH &RPSXWHU LQ

&RPSRVLWLRQ ,QVWUXFWLRQ� HGLWHG E\ :� :UHVFK� ,/� 1DWLRQDO &RXQFLO RI 7HDFKHUV RI (QJOLVK� SS� ������
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&DPSEHOO� -� ������ 7KH SRZHU RI P\WK� 1<� 'RXEOHGD\�

&DVVHOO� -� �WR DSSHDU�� ¦6WRU\WHOOLQJ DV WKH 1H[XV RI &KDQJH LQ WKH 5HODWLRQVKLS EHWZHHQ *HQGHU DQG

7HFKQRORJ\�§ ,Q -� &DVVHOO DQG +� -HQNLQV �HGV��� )URP %DUELH WR 0RUWDO .RPEDW� *HQGHU DQG &RPSXWHU *DPHV�

&DPEULGJH� 0$� 0,7 3UHVV�

&DVVHOO� -� ������ ¦7KH UROH RI *HVWXUHV LQ VWRULHV DV PXOWLSOH SDUWLFLSDQW IUDPHZRUNV§� $$$, 6SULQJ

6\PSRVLXP� ,QWHUDFWLYH 6WRU\ 6\VWHPV� SS� ������

&ROE\� .� ������ $UWLILFLDO 3DUDQRLD� $ FRPSXWHU 6LPXODWLRQ RI 3DUDQRLG 3URFHVVHV� 1<� 3HUJDPRQ 3UHVV�

'DLXWH� &� ������ :ULWLQJ DQG &RPSXWHUV� 5HDGLQJ� 0$� $GGLVRQ�:HVOH\�

'DYLGVRQ 	 $VVRFLDWHV ������� .LG:RUNV 'HOX[H� &'�520 IRU :LQGRZV�0DFLQWRVK�

GL6HVVD� $� 	 $EHOVRQ +������� %R[HU� $ 5HFRQVWUXFWLEOH &RPSXWDWLRQDO 0HGLXP� &RPPXQLFDWLRQV RI WKH

$&0� 9RO� ��� 1R �� 6HSWHPEHU ����� SS���������

'RQ� $� ������ ¦1DUUDWLYH DQG WKH LQWHUIDFH§� 7KH DUW RI KXPDQ�FRPSXWHU LQWHUIDFH GHVLJQ� 1< $GGLVRQ :HVOH\�

'UXLQ� $� ������ %XLOGLQJ DQ DOWHUQDWLYH WR WKH WUDGLWLRQDO FRPSXWHU WHUPLQDO� 60 7KHVLV� 0,7� &DPEULGJH� 0$

'\O� -� 	 :DSQHU� 6� ������ ¦$JH DQG *HQGHU 'LIIHUHQFHV LQ WKH 1DWXUH� 0HDQLQJ� DQG )XQFWLRQ RI &KHULVKHG

3RVVHVVLRQV IRU &KLOGUHQ DQG $GROHVFHQWV§� -RXUQDO RI ([SHULPHQWDO 3V\FKRORJ\� ��� SS� ��������

(ULNVRQ� (� + ������ &KLOGKRRG DQG 6RFLHW\� 1<� 1RUWRQ DQG FRPSDQ\�

)UHXG� $� ������ 1RUPDOLW\ DQG 3DWKRORJ\ LQ &KLOGKRRG� /RQGRQ� +RJDUWK 3UHVV DQG WKH ,QVWLWXWH RI 3V\FKR�

$QDO\VLV�

)XOOHU� 0� 	 +� -HQNLQV� +� ������ &\EHUVRFLHW\� &RPSXWHU�0HGLDWHG &RPPXQLFDWLRQ DQG &RPPXQLW\� (GLWHG

E\ 6WHYHQ *� -RQHV�

*ORV� -� ������ 'LJLWDO $XJPHQWDWLRQ RI .HHSVDNH 2EMHFWV� $ SODFH IRU ,QWHUDFWLRQ RI 0HPRU\� 6WRU\ DQG 6HOI�

60 7KHVLV� 0,7� &DPEULGJH� 0$

*RPEHUW� -� (� ������ 0HWDOLQJXLVWLF GHYHORSPHQW� &KLFDJR� 8QLY� RI &KLFDJR 3UHVV

+LFNPDQ� 0� ������ 6RFLDO DQG )XQFWLRQDO $SSURDFKHV WR /DQJXDJH DQG 7KRXJKW� 1<� $FDGHPLF 3UHVV�

+DUHO� ,� 	 3DSHUW� 6� �HG�������� &RQVWUXFWLRQLVP� 1-�$EOH[ 3XEOLVKLQJ�

+RRSHU� 3� ������ ¦7KH\ +DYH 7KHLU 2ZQ 7KRXJKWV� $ VWRU\ RI &RQVWUXFWLRQLVW /HDUQLQJ LQ DQ $OWHUQDWLYH

$IULFDQ�&HQWHUHG &RPPXQLW\ 6FKRRO§ SXEOLVKHG LQ &RQVWUXFWLRQLVP LQ SUDFWLFH� .DIDL 	 5HVQLFN �HG�� 1-�

/DZUHQFH (UOEDXP $VVRFLDWHV�

,VKLL 	 8OOPHU ������ ¦7DQJLEOH %LWV� 7RZDUGV 6HDPOHVV ,QWHUIDFHV EHWZHHQ 3HRSOH� %LWV DQG $WRPV§ 3XEOLVKHG

LQ &+,©�� 3URFHHGLQJV� $&0� SJ� ��������
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.DUPLORII�6PLWK� $� ������ /DQJXDJH DQG &RJQLWLYH 3URFHVVHV IURP D 'HYHORSPHQWDO 3HUVSHFWLYH� /DQJXDJH DQG

&RJQLWLYH 3URFHVVHV� �� QR� �� SS� ������

/DXUHO� %� ������ &RPSXWHUV DV 7KHDWHU� 1<� $GGLVRQ :HVOH\

/LQGH� &� ������ /LIH 6WRULHV� 7KH FUHDWLRQ RI FRKHUHQFH� 1<� 2[IRUG 8QLYHUVLW\ 3UHVV�

0DUWLQ� ) ������ 7KH +DQG\ %RDUG �KWWS���OFV�ZZZ�PHGLD�PLW�HGX�JURXSV�HO�SURMHFWV�KDQG\�ERDUG��

0DXOGLQ� 0� ������ ¦&KDWWHUERWV� 7LQ\0XGV 	 7XULQJ 7HVW§ ��
WK
&RQIHUHQFH RQ $,�

0LOOHU� *�� %HFNZLWK 5�� )HOOEDXP &� �*URVV '� 	 0LOOHU .� ������ ,QWURGXFWLRQ WR :RUG1HW�

0LOOHU� 3��3RWWV 5�� )XQJ� +�� +RRJVWUD� / 	 0LQW] -������� 1DUUDWLYH SUDFWLFHV DQG WKH VRFLDO FRQVWUXFWLRQ RI VHOI

LQ FKLOGKRRG� $PHULFDQ (WKQRORJLVW ������ SS� ��������

0RQWIRUG� 1� ������ $ FRQYHUVDWLRQDO &RPSXWHU &KDUDFWHU WR +HOS &KLOGUHQ :ULWH 6WRULHV� 60 7KHVLV� 0,7�

&DPEULGJH� 0$

0XUUD\� -� ������ $QDWRP\ RI D 1HZ 0HGLXP� /LWHUDU\ DQG 3HGDJRJLF 8VHV RI $GYDQFHG /LQJXLVWLF &RPSXWHU

6WUXFWXUHV� &RPSXWHUV DQG WKH +XPDQLWLHV �� SS� ����� 1HWKHUODQGV� .OXZHU $FDGHPLF 3XEOLVKHUV�

3DSHUW� 6� ������ 0LQGVWRUPV� &KLOGUHQ� &RPSXWHUV DQG 3RZHUIXO ,GHDV� 1<� %DVLF %RRNV�

3DSHUW� 6 ������ &RPSXWHU FULWLFLVP YV� WHFKQRFHQWULF WKLQNLQJ� (GXFDWLRQDO 5HVHDUFKHU� �� ���� SS� �����

3DSHUW� 6� 	 5HVQLFN� 0� ������ 7HFKQRORJLFDO )OXHQF\ DQG WKH 5HSUHVHQWDWLRQ RI .QRZOHGJH� 3URSRVDO WR WKH

1DWLRQDO 6FLHQFH )RXQGDWLRQ� 0,7 0HGLD /DERUDWRU\� &DPEULGJH� 0$�

3LDJHW� -� ������ 3OD\� GUHDPV DQG LPLWDWLRQ LQ FKLOGKRRG� 1<� :�:� 1RUWRQ 	 FRPSDQ\

3RODQ\L� /� ������ 7HOOLQJ WKH $PHULFDQ 6WRU\� &DPEULGJH� 0,7 3UHVV�

3RONLQJKRUQH� '� ������ 1DUUDWLYH NQRZLQJ DQG WKH +XPDQ 6FLHQFHV� 6WDWH 8QLYHUVLW\ RI 1< 3UHVV�

5HVQLFN� 0� %UXFNPDQ $� 0DUWLQ� $� ������ 3LDQRV QRW VWHUHRV� FUHDWLQJ FRPSXWDWLRQDO FRQVWUXFWLRQ NLWV�

,QWHUDFWLRQV� 6HSW��2FW� ����� SS� ������

5HVQLFN� 0� ������ 7XUWOHV� 7HUPLWHV DQG 7UDIILF -DPV� ([SORUDWLRQV LQ 0DVVLYHO\ 3DUDOOHO 0LFURZRUOGV� 0,7

3UHVV�

5RVHQ� 6� ������ 0\ YRLFH ZLOO JR ZLWK \RX� 7KH WHDFKLQJ WDOHV RI 0LOWRQ +� (ULFNVRQ� 1<� 1RUWRQ�

6FKDQN� 5� 	 5LHVEHFN� &� ������ ,QVLGH &RPSXWHU 8QGHUVWDQGLQJ� )LYH 3URJUDPV SOXV 0LQLDWXUHV� 1-�

/DZUHQFH (OEDXP�

6FKDQN� 5� 	 $EHOVRQ 5� ������ .QRZOHGJH DQG 0HPRU\� 7KH 5HDO 6WRU\� $GYDQFHV LQ 6RFLDO &RJQLWLRQ�

9ROXPH 9,,,� SS� ����� 1-� /DZUHQFH (OEDXP�
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6XFKPDQ� /� ������ 3ODQV DQG VLWXDWHG DFWLRQV� WKH SUREOHP RI KXPDQ�PDFKLQH FRPPXQLFDWLRQ� 1<� &DPEULGJH

8QLYHUVLW\ 3UHVV�

7XUNOH� 6� ������ 7KH 6HFRQG 6HOI� &RPSXWHUV DQG WKH +XPDQ 6SLULW� 1<� %DVLF %RRNV�

7XUNOH� 6� ������ /LIH RQ WKH VFUHHQ� ,GHQWLW\ LQ WKH $JH RI WKH ,QWHUQHW� 1<� 6LPRQ 	 6FKXVWHU�

7XUQHU� 9� ������ ¨6RFLDO 'UDPDV DQG 6WRULHV DERXW 7KHP© LQ 2Q 1DUUDWLYH� HG� :�-�7� 0LWFKHOO &KLFDJR�

8QLYHUVLW\ RI &KLFDJR 3UHVV�

8PDVFKL� 0������� ¦6$*( 6WRU\WHOOHUV� /HDUQLQJ DERXW ,GHQWLW\� /DQJXDJH DQG 7HFKQRORJ\§ 3XEOLVKHG LQ ,&/6

�� 3URFHHGLQJV� $$&(� SS���������

8PDVFKL� 0� �����D� ¦6RIW 7R\V ZLWK &RPSXWHU +HDUWV� %XLOGLQJ 3HUVRQDO 6WRU\WHOOLQJ (QYLURQPHQWV§ 3XEOLVKHG

LQ &+,©�� 3URFHHGLQJV� $&0� SS� �����

8PDVFKL� 0� �����E� ¦6RIW LQWHUIDFHV IRU LQWHUDFWLYH VWRU\WHOOLQJ � OHDUQLQJ DERXW LGHQWLW\ DQG FRPPXQLFDWLRQ§

60 7KHVLV� 0,7� &DPEULGJH� 0$

:HL]HQEDXP� -������� &RPSXWHU SRZHU DQG KXPDQ UHDVRQ� 6)� )UHHPDQ 	 &LD�

:LJUHQ� -� ������ 1DUUDWLYH &RPSOHWLRQ LQ WKH 7UHDWPHQW RI 7UDXPD� 3V\FKRWKHUDS\� YRO���� QR���

:LQQLFRWW� '� :� ������ 3OD\LQJ DQG 5HDOLW\� /RQGRQ� 7DYLVWRFN 3XEOLFDWLRQV�

:LQRJUDG� 7 	 )� )ORUHV ������ 8QGHUVWDQGLQJ &RPSXWHUV DQG &RJQLWLRQ� 1<� $GGLVRQ :HVOH\�
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)LJXUHV

)LJXUH� ��� LQWHUDFWLYH� SURJUDPPDEOH� VWXIIHG� UDEELW� DQG� +DQG\� %RDUG� �PLFURFRQWUROOHU�

�FRS\ULJKW��¤�����E\�$&0�
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,QWHUIDFH

&RPSXWDWLRQ

6$*(�DXWKRULQJ�ODQJXDJH

&KDUDFWHU
'HVLJQ

&RQYHUVDWLRQDO
6WUXFWXUH

'DWD�EDVH
6WRULHV

7HOOLQJ SHUVRQDO

VWRU\

2IIHULQJ UHVSRQVH

VWRU\

7DJJLQJ XVHU
V VWRU\ DQG

PDWFKLQJ ZLWK VWRU\ LQ WKH

GDWD�EDVH

:RUG1HW

'HVLJQ

H[SHULHQFH

)LJXUH����7KH�WKUHH�FRPSRQHQWV�RI�6$*(�¥�LQWHUIDFH��FRPSXWDWLRQ�PRGXOH��DQG�DXWKRULQJ

ODQJXDJH�
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XVHU�VWRU\

�, ORYH P\ IDWKHU�

GDWDEDVH�VWRU\
�+DVLGLF VWRU\ DERXW UHVSHFWLQJ WKH

IDPLO\�

QRXQV ��YHUEV �QRXQV YHUEV
�IDWKHU� �ORYH� �IDPLO\� �UHVSHFW�

V\QRQ\P
�GDG�

������

K\SHUQ\P

���IDPLO\�

K\SRQ\P

�VRQ�

V\QRQ\P

�ORRN�XSRQ�
K\SHUQ\P

�ORYH�

K\SRQ\P

�OLVWHQ�

0$7&+

7$**(5

������

:25'1(7

(;3$16,21

)LJXUH���VKRZV�KRZ�WKH�WDJJHU��WKH�:RUG1HW�H[SDQVLRQV��DQG�WKH�PDWFKHU�ZRUN�

)LJXUH����:LQGRZ�WR�GHVLJQ�FKDUDFWHU©V�SHUVRQDOLW\�
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)LJXUH� ��� 2EMHFWV�PDQLSXODWHG� WR� GHVLJQ� WKH� FRQYHUVDWLRQDO� IORZ�� 7KH� VFUHHQ� LV� GLYLGHG� LQ

WKUHH�ZLQGRZV��2Q� WKH� ULJKW�� WKH�SDOHWWH� WR� VHOHFW� SDUWV� RI� FRQYHUVDWLRQ� DQG� WXUQV�� XVHU� �8��

LQWHUDFWLYH� WR\� DVVLVWDQW� �$�� DQG� VWRU\WHOOHU� �6��� 2Q� WKH� OHIW�� WKH� VSDFH� WR� GHVLJQ� WKH

FRQYHUVDWLRQDO�IORZ�DQG�FRPELQH�WXUQV��FLUFOHV��ZLWK�FRPPXQLFDWLYH�DFWLRQV��DUURZV���2Q�WKH

ORZHU�HQG��WKH�SORW�RI�SDUWV�RI�FRQYHUVDWLRQ�
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)LJXUH����7KH�GDWDEDVH�RI�VWRULHV�DQG�LWV�GHVFULSWRUV

)LJXUH����7KH�VDJH�VWRU\WHOOHU��LQ�WKLV�FDVH�D�+DVLGLF�5DEEL��OLYHV�LQ�WKH�VFUHHQ�DQG�LV�LQ�FKDUJH

RI�WHOOLQJ�WKH�UHVSRQVH�VWRULHV�
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)LJXUH����7KH�FRPELQHG�LQWHUIDFH�ZDV�SUHIHUUHG�E\�FKLOGUHQ��$�WHQ�\HDU�ROG�LQWHUDFWLQJ�ZLWK

WKH�DVVLVWDQW�RI�WKH�VWRU\WHOOHU�UDEEL���FRS\ULJKW��¤�����E\�$&0�


