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FKDSWHU�RQH

,QWURGXFWLRQ

'HDOLQJ�ZLWK�2YHUORDG

,Q�WKH�FRXUVH�RI�D�GD\��ZH�WDNH�LQ�DQG�SURFHVV�DQ�LQFUHGLEOH�QXPEHU�RI�PHVVDJHV���$�VLPSOH

ZDON�GRZQ�WKH�VWUHHW�ERPEDUGV�XV�ZLWK�LQIRUPDWLRQ�IURP�DOO�VLGHV��DQG�HDFK�EXUVW�RI�FRORXU�

RI�VRXQG��RI�VPHOO�VSHDNV�YROXPHV�DERXW�ZKHUH�ZH�DUH�RU�ZKDW�LV�KDSSHQLQJ�DURXQG�XV�

(YHQ�ZLWK�PHGLD�UHSUHVHQWDWLRQV��ZKHQ�VHYHUDO�FKDQQHOV�RI�LQSXW�DUH�UHPRYHG��ZH�FDQ�VWLOO

WDNH�LQ�HQRXJK�WR�IROORZ�WKH�FRPSOH[�LPDJHV��VRXQGV�DQG�SORW�OLQHV�RI�D�PRYLH���,Q�WKH

PLGGOH�RI�DOO�RI�WKLV�QRLVH��ZH�GRQ·W�FRPSODLQ�DERXW�´LQIRUPDWLRQ�RYHUORDGµ��RU�IHHO�DGULIW�LQ

D�VHD�RI�XQILOWHUHG�NQRZOHGJH�

7KH�,QWHUQHW�DQG�RXU�RII�OLQH�FRPSXWHU�IRUD\V��RQ�WKH�RWKHU�KDQG��DUH�GHVFULEHG�DV

´GURZQLQJ«LQ�WKH�ULVLQJ�WLGH�RI�LQIRUPDWLRQµ>'HQQLQJ��@��RU�ZDGLQJ�WKURXJK�´KHDSV�RI�GLUW

WKDW�>DUH@�VKLSSHG�WR�\RX�RQ�WKH�LQIREDKQ�HYHU\GD\µ�>/DQLHU��@���,QWHOOLJHQW�$JHQWV��VRIWZDUH

GHVLJQHG�WR�DOOHYLDWH�WKLV�RYHUORDG��DUH�GHVFULEHG�DV�´D�GHFHSWLRQ�DQG�DQ�HPSW\�SURPLVHµ

>6FKQHLGHUPDQ��@���:K\�WKH�PDVVLYH�GLVSDULW\�LQ�RXU�IHHOLQJV�RI�FRPIRUW�DQG�FRQWURO"

7KH�EDVLF�IDFW�LV�WKDW�ZH�FRPPXQLFDWH�ZLWK�WKH�ZRUOG�DURXQG�XV�LQ�D�YDULHW\�RI�ZD\V�

8QGHUVWDQGLQJ�D�UHDO�ZRUOG�´PHVVDJHµ�LQYROYHV�PDQ\�VHQVHV��DW�PDQ\�SULRULWLHV�RU�OHYHOV�RI

FRQVFLRXV�WKRXJKW���:H�GR�WKH��ILOWHULQJ��RXUVHOYHV��VLQFH�WKH�ZD\�WKH�PHVVDJH�LV�SUHVHQWHG

VD\V�VRPHWKLQJ�DERXW�WKH�PHVVDJH�LWVHOI���2I�FRXUVH��WKHUH�DUH�LQFUHGLEOH�GLIIHUHQFHV�EHWZHHQ

WKHVH�WZR�VLWXDWLRQV��RXU�SK\VLFDO�SUHVHQFH�DPRQJ�WKH��HPLWWHUV�RI�LQIRUPDWLRQ���WKH�EXV

VFUHDPLQJ�DURXQG�WKH�FRUQHU��WKH�KRQH\VXFNOH�DORQJ�WKH�KHGJHURZ��JLYHV�XV�VSDWLDOL]DWLRQ��D

NLQDHVWKHWLF�XQGHUVWDQGLQJ��D�WDFWLOH�UHODWLRQVKLS���D�OHYHO�RI�LPPHUVLRQ�ZKLFK�ZH��LQ

GHYHORSLQJ�WHFKQRORJ\��DUH�MXVW�WDNLQJ�RXU�ILUVW�VWHSV�WRZDUGV�XQGHUVWDQGLQJ�



7KH�OLQH�EHWZHHQ�FRPSXWHU�PHGLDWHG�H[SHULHQFHV�DQG�ILOP�LV�OHVV�FOHDU���,Q�PDQ\�ZD\V��WKH

SDOHWWH�RI�WHFKQRORJLHV�DYDLODEOH�WR�HDFK�VHHP�WKH�VDPH��DQ�LQWHUSOD\�RI�OLJKW�DQG�VRXQG�

SURMHFWHG�RQ�D�WZR�GLPHQVLRQDO�VXUIDFH�RYHU�WLPH���+RZHYHU��RXU�WHFKQLTXHV�IRU�GHDOLQJ

ZLWK�LQIRUPDWLRQ�RYHUORDG�ZLWKLQ�WKH�FRPSXWHU�ZRUOG�DUH�ZRHIXOO\�FRQVWUDLQHG���$V�D

FROOHDJXH�UHPDUNHG��´JUDSKLF�GHVLJQ�ZDV�D�JUHDW�UHVRXUFH�IRU�WKH���'��WH[W�EDVHG�FRPSXWHUV

RI�WKH�SDVW���1RZDGD\V��ZH�KDYH�IDVW���'�JUDSKLFV�FDUGV��VWHUHR�VRXQG�V\VWHPV��UHDO�WLPH

DQLPDWLRQ«µ�>:H[HOEODWW��@���,Q�RWKHU�ZRUGV��ZH�KDYH�PDQ\�RI�WKH�VDPH�IXQGDPHQWDO

EXLOGLQJ�EORFNV�DV�WKH�FLQHPDWRJUDSKHU��DQG�ZH�FDQ�XVH�WKHVH�WR�KHOS�FRPPXQLFDWH�WR�WKH

XVHU�LQ�D�QHZ�IDVKLRQ���$V�-RH�%DWHV�QRWHV��´7KH�DUWV��ILOP��WKHDWUH��QRYHOV��UDGLR�GUDPD��KDYH

ORQJ�VWXGLHG�D�UHODWHG�SUREOHP�>WR�XVHU�LQWHUIDFH�DQG�LQWHUDFWLYH�HQWHUWDLQPHQW�DJHQWV@���+HUH

WKH�DJHQWV�DUH�FDOOHG�¶FKDUDFWHUV·«ZH�EHOLHYH�WKHVH�DUWLVWV�KDYH�PXFK�WR�FRQYH\�WR�$,

UHVHDUFKHUV�WU\LQJ�WR�FRQVWUXFW�EHOLHYDEOH�LQWHUDFWLYH�FUHDWXUHVµ�>%DWHV��E@�

7KLV�WKHVLV�H[SORUHV�QHZ�WHFKQLTXHV�RI�HPERG\LQJ�LQIRUPDWLRQ��XVLQJ�FRPSXWHU�LQWHUIDFHV

ZKLFK�GUDZ�XSRQ�ZKDW�ZH�DOUHDG\�NQRZ�DERXW�WKH�ODQJXDJH�RI�FLQHPD�DQG�WKH�UHDFWLRQV�RI

FKDUDFWHUV�

)LFWLRQ

,Q�KLV�QRYHO�´,GRUXµ��:LOOLDP�*LEVRQ�SUHVHQWV�WKH�IROORZLQJ�VFHQDULR�ZLWKLQ�D�YLUWXDO

HQYLURQPHQW�

¶7KH�OL]DUG�VKH·G�DGMXVWHG�HDUOLHU�FDPH�VFXUU\LQJ�ORZ�DFURVV�D�QDUURZ

OHGJH�RI�URFN��FOLQJLQJ�VR�FORVH�DV�WR�DSSHDU�WZR�GLPHQVLRQDO���=RQD�SLFNHG�LW�XS

DQG�VWURNHG�LW�LQWR�\HW�DQRWKHU�FRORU�FRQILJXUDWLRQ�

´:KDW�DUH�\RX�GRLQJ"µ

´+DUGHU�HQFU\SWLRQ�µ�=RQD�VDLG��DQG�SXW�WKH�OL]DUG�RQ�WKH�ODSHO�RI�KHU

MDFNHW��ZKHUH�LW�FOXQJ�OLNH�D�EURRFK��LWV�H\HV�WLQ\�VSKHUHV�RI�RQ\[���´6RPHRQH�LV

ORRNLQJ�IRU�\RX���3UREDEO\�WKHU\·YH�DOUHDG\�IRXQG�\RX���:H�PXVW�WU\�WR�LQVXUH

WKDW�RXU�FRQYHUVDWLRQ�LV�VHFXUH�µ

´&DQ�\RX�GR�WKDW��ZLWK�KLP"µ�7KH�OL]DUG·V�KHDG�PRYHG�



´0D\EH���+H·V�QHZ���%XW�WKRVH�DUH�EHWWHU�µ��6KH�SRLQWHG�XS�ZLWK�WKH

VWLFN���&KLD�VTXLQWHG�LQWR�WKH�HYHQLQJ�VN\��GDUN�FORXG�WLQWHG�ZLWK�VWUHDNV�RI

VXQVHW�SLQN���6KH�WKRXJK�VKH�VDZ�D�VZHHS�RI�ZLQJV��VR�KLJK��7ZR�WKLQJV�IO\LQJ�

%LJ���1RW�SODQHV���%XW�WKHQ�WKH\�ZHUH�JRQH�

















´,�KDYH�VRPH�JKRVW�EDVWDUG�WKLQJ�RQ�P\�VLWH«µ

´,W·V�LQ�WKH�VRIWZDUH�RQ�P\�6DQGEHQGHUV��WRR�µ�&KLD�VDLG�

«

´6KRZ�PH�µ�=RQD�VDLG���´,Q�P\�VLWH�,�FRXOG�QRW�VHH�LW���0\�OL]DUGV�FRXOG�QRW�VHH

LW�HLWKHU��EXW�WKH\�JUHZ�DJLWDWHG���7KH�ELUGV�IOHZ�ORZHU��EXW�FRXOG�ILQG�QRWKLQJ�

6KRZ�PH�WKLV�WKLQJ�µ�>*LEVRQ��@�

7KH�OLIHIRUPV�ZLWKLQ�*LEVRQ·V�YLUWXDO�ZRUOG�FRPPXQLFDWH�LQIRUPDWLRQ�WKURXJK�WKHLU

EHKDYLRXUV�DQG�HPRWLRQDO�VWDWHV���5DWKHU�WKDQ�H[SOLFLW�GLDORJ�ER[�LQWHUDFWLRQ��WKH�VFHQH�LWVHOI

LPSOLHV�WKH�LQIRUPDWLRQ���$W�DOO�WLPHV��´WKH�FRPSXWHUµ�LQ�WKH�PRQROLWKLF�VHQVH�FRPPXQLFDWHV

WKURXJK�PDQ\�HPERGLHG�DJHQWV�²�KRZHYHU��WKH�VXEGLYLVLRQV�DQG�VHSDUDWH�SURJUDPV�DOORZ

XVHUV�WR�IRFXV�RQ�GLIIHUHQW�DVSHFWV��WR�FRPSDUWPHQWDOL]H�WDVNV��WR�ZRUN�LQ�FRQFHUW�ZLWK�WKH

VHPL�DXWRQRPRXV�VRIWZDUH���$QG��WKURXJK�FKDQJHV�LQ�OLJKWLQJ�DQG�DWPRVSKHUH�²�FRPPRQ

FLQHPDWLF�WHFKQLTXHV�²�WKH�HPRWLRQDO�PHDQLQJ�RI�D�PHVVDJH�EHFRPHV�FOHDU��7KH�JRDO�LV�´WR

FRQGHQVH�IDFW�IURP�WKH�YDSRU�RI�QXDQFH�µ�DV�D�FKDUDFWHU�GHVFULEHV�D�YLUWXDO�HQYLURQPHQW�LQ

1HDO�6WHSKHQVRQ·V�6QRZ�&UDVK�>6WHSKHQVRQ��@�

:K\�$QLPLVP"

7KH�QDPH�IRU�WKLV�V\VWHP�JURZV�IURP�WKH�LGHD�WKDW�LQIRUPDWLRQ�FDQ�EH�HPERGLHG�DQG

FRPPXQLFDWHG�WKURXJK�WKH�YHU\�HQYLURQPHQW�LQ�ZKLFK�ZH�LQWHUDFW���$QLPLVP�LV�D�SULQFLSOH

H[SUHVVHG�LQ�PDQ\�ILUVW�SHRSOHV�UHOLJLRQV�DURXQG�WKH�ZRUOG��ZLWK�HFKRHV�LQ�PRGHUQ�-DSDQHVH

6KLQWR�EHOLHIV�



´>$QLPLVP@�LV�WKH�V\VWHP�RI�WKLQNLQJ�EDVHG�RQ�WKH�LGHD�WKDW�WKH�VSLULW��DQLPD��LV�WKH�VHDW�RI

OLIH�DQG�WR�>VLF@�H[SODLQ�DOO�WKH�SKHQRPHQD�RI�QDWXUH�E\�DWWULEXWLQJ�WKHP�WR�VSLULWXDO�DJHQF\��,W

LV�FRPPRQ�DPRQJ�SULPLWLYH�UDFHV��DV�ILHOG�ZRUNV�RI�FXOWXUDO�DQWKURSRORJLVWV·�UHSRUW��DQG

DPRQJ�LQIDQWV�LQ�WKH�HDUO\�VWDJH�RI�OHDUQLQJ�ORJLFDO�WKLQNLQJ��,W�ZDV�SUREDEO\�WKH�PRVW

SULPRUGLDO�V\VWHP�RI�WKLQNLQJ�IRU�XQGHUVWDQGLQJ�WKH�ZRUOG�E\�WKH�KXPDQ�PLQG�

,Q�DQLPLVP��HYHU\WKLQJ�LV�VXSSRVHG�WR�KDYH�VRXO�DQG�VSLULW�DQG�DFW�DFFRUGLQJO\��L�H�

�SHUVRQLILFDWLRQ��RI�WKH�FRPSRQHQWV�RI�WKH�ZRUOG��,Q�WKH�DQLPLVWLF�ZRUOG�YLHZ��KXPDQ�EHLQJ

LV�QRW�WKH�VXSUHPH�UXOHU�RI�WKH�ZRUOG��EXW�D�PHPEHU�RI�WKH�FRPPXQLW\�ZLWK�RWKHU�EHLQJV�

LQFOXGLQJ�DQLPDOV��SODQWV��PLQHUDOV�DQG�QDWXUDO�SKHQRPHQD�VXFK�DV�WKH�VN\��ZDWHU��PRXQWDLQV

DQG�WKH�HDUWKµ�>,&7��@�

,Q�WKH�FRPSXWHU�ZRUOG��WKHUH�LV�GHILQLWH�UHVLVWDQFH�WR�WUHDWLQJ�VRIWZDUH�DV�RYHUWO\�DQLPDWH�

'LMNVWUD�ZDUQV�WKDW�DQWKURSRPRUSKLVP��VSHFLILFDOO\��UHVXOWV�LQ�D�ZDVWH�RI�PHQWDO�HIIRUW

>'LMNVWUD��@���6KQHLGHUPDQ�UHSRUWV�WKDW�LW�SXWV�WKH�XVHU�DW�WKH�PHUF\�RI�WKH�PDFKLQH��LQVWHDG

RI�OHWWLQJ�WKHP�IHHO�OLNH�WKH\�FDQ�LQLWLDWH�DQG�FRQWURO�DFWLRQV�>6KQHLGHUPDQ��@����7KH�WKRXJKW

LV�VHHQ�DV�D�PLVWDNH��D�PHQWDO�VOLS�PDGH�ZKHQ�ZH�DUHQ·W�SD\LQJ�HQRXJK�DWWHQWLRQ�WR�RXU

UHDVRQLQJ���7KLV�WKHVLV��KRZHYHU��ZLOO�DWWHPSW�WR�VKRZ�D�EHQHILFLDO�VLGH�WR�WKLV�´VOLSµ�

$QLPLVP��DQ�´LOOXVLRQ�RI�OLIHµ��FDQ�VHUYH�WR�EH�D�XVHIXO�ZD\�IRU�D�XVHU�WR�ZRUN�ZLWK�WKH

LQFUHDVLQJO\�SUR�DFWLYH�SURJUDPV�RI�WKH�PRGHUQ�ZRUOG���1DVV�DQG�5HHYHV�ILQG�WKDW�ZH

DOUHDG\�UHVSRQG�WR�FRPSXWHUV�DFFRUGLQJ�WR�IXQGDPHQWDOO\�VRFLDO�UXOHV�>5HHYHV��@���%\

IROORZLQJ�LGHDV�WKDW�VHHP�WR�EH�PRUH�LQ�OLQH�ZLWK�WKH�ZD\�ZH�RUGLQDULO\�PDNH�VHQVH�RI�WKH

ZRUOG��ZH�FDQ�FUHDWH�D�PRUH�IXQ��HQJDJLQJ�DQG�VHQVRUDOO\�ULFK�LQWHUIDFH�WR�RXU�FRPSXWHUV�

´5DWLRQDOLVWV�ZLOO�VD\�WKDW�WKLV�DPRXQWV�WR�D�P\VWLILFDWLRQ��&HUWDLQO\��ZKHQ�\RX�ZRXOG�ORRN

LQVLGH�WKH�FDVLQJV�RI«PDFKLQHV�RU�SULQW�RXW�WKH�FRGH�\RX�ZRXOG�ILQG�D�FRPSOHWHO\

GHWHUPLQHG�WHFKQLFDO�V\VWHP��%XW�IRU�WKH�SHUFHSWLRQ�WKHUH�UHPDLQV�VRPHWKLQJ�WKDW�LV�QRW

LGHQWLFDO�ZLWK�WKH�WHFKQLFDO�GHVFULSWLRQ�RI�LWV�IXQFWLRQDO�SDUWV��)URP�DQ�HQJLQHHULQJ�SRLQW�RI

YLHZ�WKHVH�DUH�QHZ�LQWHUIDFHV��)URP�DQ�HSLVWHPRORJLFDO�SRLQW�WKH\�DUH�DWWHPSWV�WR�DQLPDWH

RXU�HQYLURQPHQW��PDNH�LW�UHVSRQG�
DV�LI
�LW�XQGHUVWRRG�RXU�ZLVKHV�µ

>*UDVVPXFN��@��VLF���QRWH��WUDQVODWHG�IURP�WKH�*HUPDQ�E\�ZD\�RI�-DSDQHVH�



FKDSWHU�WZR

3ULRU�:RUN

7KLV�WKHVLV�DWWHPSWV�WR�EULQJ�WRJHWKHU�LGHDV�IURP�WKUHH�EURDG�DUHDV�RI�UHVHDUFK���7R�WUXO\

PHHW�WKH�JRDO�RI�D�PRUH�HQMR\DEOH�DQG�H[SUHVVLYH�LQWHUIDFH��LGHDV�IURP�FRPSXWHU�VFLHQFH�

VRFLDO�VFLHQFH�DQG�WKH�DUWV�FDQ�DOO�EH�EURXJKW�LQWR�WKH�VDPH�DUHQD��:H�DUH�FRQFHUQHG�ZLWK�DQ

LQWHOOLJHQFH�WKDW�RULJLQDWHV�LQ�WKH�FRPSXWHU�VFLHQFH�ZRUOG��ZKHUH�WKHUH�KDYH�EHHQ�PDQ\

UHOHYDQW�SURMHFWV�WKDW�GHDO�ZLWK�UHSUHVHQWLQJ�DQG�FRQYH\LQJ�LQIRUPDWLRQ�DV�ZHOO�DV�SURGXFLQJ

LW���:H�FDQ�DOVR�JDLQ�LQVLJKW�IURP�FRPSXWHU�VFLHQWLVWV�ZKR�IRFXV�RQ�KRZ�WR�FRPPXQLFDWH

HPRWLRQ�WKURXJK�VRXQG�DQG�LPDJH�²�VSHFLILFDOO\��DJHQWV�FUHDWHG�ZLWK�DQ�H\H�WRZDUGV

HQWHUWDLQPHQW���)LQDOO\��D�PRUH�DQDO\WLF�DSSURDFK�WR�WKH�TXHVWLRQ�RI�KXPDQ�FRPIRUW�DQG

FRPPXQLFDWLRQ�FDQ�EH�JDLQHG�E\�VWXG\LQJ�WKHRULHV�RI�KXPDQ�KXPDQ�DQG�KXPDQ�FRPSXWHU

LQWHUDFWLRQV�

,Q�WKLV�FKDSWHU��,�GLVFXVV�UHOHYDQW�SRLQWV�IURP�D�YDULHW\�RI�H[LVWLQJ�OLWHUDWXUH��SURMHFWV�DQG

SURGXFWV���7KH�ILUVW�PDLQ�DUHD��3HUVRQLILHG�6RIWZDUH�$JHQWV��FRQFHUQV�SURMHFWV�ZKLFK�KDYH

WKH�LQWHOOLJHQFH�EHKLQG�VRIWZDUH�DV�WKHLU�SULPDU\�IRFXV��WKHVH�ZRUNV�EULQJ�WR�OLJKW�VHYHUDO

LGHDV�UHOHYDQW�WR�RXU�H[SORUDWLRQV�RI�DJHQWV�DV�LQWHUIDFH���7KH�VHFRQG�VHFWLRQ�GHDOV�ZLWK

FKDUDFWHUV�DQG�DJHQWV�SURGXFHG�IRU�(QWHUWDLQPHQW��IRFXVLQJ�RQ�EHOLHYDEOH�FKDUDFWHUV�DQG

KXPDQ�UHDFWLRQV�WR�WKHP��)LQDOO\��ZH�ORRN�DW�D�IHZ�WKHRULHV�RI�&RPPXQLFDWLRQ��SD\LQJ

VSHFLILF�DWWHQWLRQ�WR�ZD\V�LQ�ZKLFK�VRFLDO�G\QDPLFV�DQG�WKH�GUDPDWLF�DUWV�LQIOXHQFH�WKH�ZD\

ZH�GHDO�ZLWK�FRPSXWHUV�

3HUVRQLILHG�6RIWZDUH�$JHQWV

7KH�GUHDP�RI�DQ�LQWHOOLJHQW�VRIWZDUH�DJHQW�LV�SHUYDVLYH�DQG�ORQJ�VWDQGLQJ���,Q�WKH�WLPH�IURP

6HOIULGJH·V�´GHPRQVµ�RI�WKH�����·V�>6HOIULGJH��@�WR�1HJURSRQWH·V�IDPRXV�ZLQN�WR�KLV�ZLIH

>1HJURSRQWH��@�WR�WKH�FRPPHUFLDO�DYDLODELOLW\�RI�DJHQWV�OLNH�)LUHIO\�>)LUHIO\@��WKHUH�KDV�EHHQ�D



JUHDW�GHDO�RI�H[SHULPHQWDWLRQ�LQ�OHDUQLQJ�VWUDWHJLHV��DFWLRQ�VHOHFWLRQ�VFKHPDV�DQG�XVHU�

PRGHOLQJ�WHFKQLTXHV���7KH�JRDO�LV�WR�FUHDWH�VRIWZDUH�WKDW�FDQ�EH�SUR�DFWLYH��DVVLVWLQJ

LQWLPDWHO\�DQG�UHVRXUFHIXOO\�DV�ZH�LQWHUDFW�ZLWK�WKH�FRPSXWHU��,Q�WKLV�VHFWLRQ�,�H[DPLQH�D�IHZ

SURMHFWV�ZKLFK�H[SUHVV�FKDUDFWHULVWLF�DSSURDFKHV�WR�DJHQW�UHSUHVHQWDWLRQ��UHJDUGOHVV�RI

VSHFLILF�IXQFWLRQDOLW\�

$JDLQ��WKLV�WKHVLV�GRHV�QRW�GLUHFWO\�WU\�WR�LQFUHDVH�WKH�LQWHOOLJHQFH�RI�VRIWZDUH��EXW�WR�KHOS�LWV

DELOLW\�WR�FRQYH\�LQIRUPDWLRQ�WR�WKH�XVHU���7R�WKDW�HQG��,�ZLOO�H[DPLQH�$SSOH�&RPSXWHU·V

´.QRZOHGJH�1DYLJDWRUµ�YLVLRQ�YLGHR�DQG�´*XLGHVµ�SURMHFW��VHYHUDO�SURMHFWV�IURP�WKH�0,7

0HGLD�/DE�LQ�ZKLFK�IDFLDO�UHSUHVHQWDWLRQV�DUH�XVHG�WR�VXSSRUW�DJHQW�LQWHOOLJHQFH��DQG

0LFURVRIW·V�´2IILFH�$VVLVWDQWµ��´%REµ�DQG�´3HUVRQDµ�LQLWLDWLYHV�

.QRZOHGJH�1DYLJDWRU�>$SSOH��@

'HVSLWH�´H[SHULPHQWDWLRQµ�LQ�WKH�VFLHQFH�ILFWLRQ�ZRUOG�IRU�GHFDGHV��$SSOH·V�.QRZOHGJH

1DYLJDWRU�SRSXODUL]HG�WKH�LGHD�RI�WKH�DJHQW�DV�HDJHU�DVVLVWDQW���$SSOH�SURGXFHG�D�YLGHR

HQYLVLRQLQJ�D�SRVVLEOH�DJHQW�RI�WKH�IXWXUH��DQG�ODWHU�FUHDWHG�D�PLQLPDO�VRIWZDUH

LPSOHPHQWDWLRQ�WR�H[SORUH�UHODWHG�LGHDV���7KH�VFHQDULR�VKRZHG�D�ILFWLRQDOL]HG�LQWHUDFWLRQ

EHWZHHQ�D�XQLYHUVLW\�SURIHVVRU�DQG�3KLO��WKH�DUFKHW\SDO�´GLJLWDO�EXWOHUµ���7KH�FKDUDFWHU�

UHQGHUHG�DV�D�SKRWR�UHDOLVWLF�KXPDQ��SURYLGHG�ODFRQLF�FRPPHQWDU\�DV�LW�GHDOW�ZLWK�WKH�XVHU·V

SURIHVVLRQDO�DQG�SULYDWH�OLIH�ZLWK�LQWLPDWH�IDPLOLDULW\�

7KH�.QRZOHGJH�1DYLJDWRU�VHHPV�WR�FU\VWDOOL]H�PDQ\�RI�WKH�SUREOHPV�DQG�GUHDPV

VXUURXQGLQJ�DQWKURSRPRUSKL]HG�LQWHUIDFHV���7R�FULWLFV��WKH�FROG��VPXJ��VRPHKRZ�9XOFDQ

3KLO�UHSUHVHQWV�D��VXSHULRU��IHHO�WR�WKH�LQWHUIDFH��SXWWLQJ�WKH�KXPDQ�LQ�D�PRUH�VXEVHUYLHQW

UROH���7KH�FKDUDFWHU�GLVSDVVLRQDWHO\�GLVSOD\V�WKH�SURJUHVV�RI�GHYDVWDWLRQ�LQ�WKH�UDLQIRUHVW

>0DHV��@��DQG�OLHV�WR�WKH�XVHU
V�PRWKHU�>6WHUOLQJ��@��FRQMXULQJ�LPDJHV�RI�DQ�DPRUDO

LQWHOOLJHQFH�ZLWKLQ�WKH�PDFKLQH���:KDW·V�PRUH��WKH�FKDUDFWHU�LQ�WKH�YLGHR�GRHVQ
W�FDSLWDOL]H

RQ�LWV�YLVXDO�UHSUHVHQWDWLRQ�DW�DOO��JD]H�GLUHFWLRQ��WKH�H[SUHVVLRQV�RI�WKH�FKDUDFWHU��DQG�HYHQ

LWV�WRQH�RI�YRLFH�UDUHO\�YDU\���7KH�QDWXUDO�ODQJXDJH�V\VWHP�DQG�XQGHUO\LQJ�LQWHOOLJHQFH

GHSLFWHG�VHHP�WR�EH�PXFK�PRUH�LPSRUWDQW�WR�WKH�GHVLJQ��ZKLOH�WKH�UHSUHVHQWDWLRQ�VHHPV

VXSHUIOXRXV���(YHQ�WKH�VSHFLILFV�RI�3KLO·V�UHSUHVHQWDWLRQ�´�KLJK�UHVROXWLRQ��UHDO�WLPH�KXPDQ

SRUWUD\DO��>GRQ·W@�PDWFK�KLV�ODQJXDJH�FDSDELOLWLHV��KLV�WKRXJKWV��RU�KLV�DFWLRQV��VLQJOH�WDVNV



SHUIRUPHG�LQ�D�UDWKHU�XQLPDJLQDWLYH�PDQQHU�µ�>/DXUHO�����@���6WLOO�RWKHUV�FULWLFL]H�WKH�GRPDLQ

LQ�ZKLFK�WKH�DJHQW�ZDV�VLWXDWHG��DQRWKHU�VWXOWLILHG�RIILFH�DXWRPDWLRQ�SURGXFW��ZRUNLQJ�WR�WKH

VWUDLQV�RI�WKH�0DVWHUSLHFH�7KHDWUH�VRXQGWUDFN���,QGHHG��ODWHU�YLGHRV�VXFK�DV�$SSOH·V

´&KDSWHU�2QHµ�HQYLVLRQ�WKH�XVH�RI�DJHQW�WHFKQRORJ\�DV�XVHIXO�LQ�PRUH�QDWXUDOLVWLF�VHWWLQJV

VXFK�DV�D�KRPH�VFKRRO��D�ZULWHU·V�GHQ�RU�WKH�NLWFKHQ��>$SSOH��@

7R�SURSRQHQWV�RI�HPERGLHG�DJHQWV��KRZHYHU��3KLO�UHSUHVHQWV�D�GUHDP�RI�ZKDW�PLJKW�EH

SRVVLEOH�²�DV�XVHIXO�DV�D�ORQJ�WLPH�KXPDQ�DVVLVWDQW��ZLWK�SHUVLVWHQW��LQWLPDWH�DQG�PXOWL�

GRPDLQ�NQRZOHGJH�RI�WKH�XVHU���3KLO�ZRXOG�EH�VHQVLWLYH�WR�FRQWH[WV��DQG�FRXOG�SURDFWLYHO\

VXJJHVW�DSSURSULDWH�FRQWHQW���$QG�ZKLOH�QRW�H[DFWO\�IULHQGO\��DW�OHDVH�KH�FRXOG�UHVSRQG�WR

FRPPDQGV�DV�D�FRQYHUVDWLRQDO�SDUWLFLSDQW�

7R�P\�PLQG��WKH�SURMHFW�ZDV�H[WUHPHO\�XVHIXO�EXW�UHSUHVHQWV�D�PLVJXLGHG�YLHZ���7KH

UHSUHVHQWDWLRQ�RI�3KLO�IDOOV�IRU�WKH�LGHD�WKDW�D�FRPSXWHU�JHQHUDWHG�SHUVRQ�LV�ZKDW�DQ�DJHQW

VKRXOG�EH���+LV�HPERGLPHQW�LVQ·W�D�JRRG�PDWFK�IRU�KLV�DELOLWLHV���&RPSXWHU�JHQHUDWHG

´SHRSOHµ�ZLOO�FRQWLQXH�WR�UHFHLYH�DQ�LQFUHGLEOH�IRFXV�RI�DWWHQWLRQ��DV�WKH�LGHD�KDV�VWLPXODWHG

FRPSXWHU�UHVHDUFK�IRU�GHFDGHV�LQ�WKH�SDVW���+RZHYHU��ZLWK�UHVSHFW�WR�FRPSXWHU�LQWHUIDFH��LW

VHHPV�ZRUWKZKLOH�WR�FRQVLGHU�RWKHU�HPERGLPHQWV�WKDW�PLJKW�EH�PRUH�XVHIXO�

*XLGHV

7KH�$SSOH�*XLGHV�SURMHFW�XVHG�YLGHR�FKDUDFWHUV�DV�SDUW�RI�DQ�HQF\FORSHGLD�RI�$PHULFDQ

+LVWRU\���'LIIHUHQW�FKDUDFWHUV��D�IURQWLHUVPDQ��D�QDWLYH�DPHULFDQ�DQG�D�VHWWOHU�ZRPDQ�

SUHVHQWHG�GLIIHUHQW�SHUVSHFWLYHV�RQ�HYHQWV����7KH�V\VWHP�VHOHFWHG�IURP�YDULRXV�FOLSV�

UHFRPPHQGLQJ�LQWHUSUHWDWLRQV��WRSLFV�DQG�QDUUDWLYHV�WR�WKH�XVHU��LQ�DQ�HIIRUW�WR�XVH�WKH

´ELDVHGµ�QDWXUH�RI�VXFK�LQIRUPDWLRQ�LQ�D�SRVLWLYH�DQG�PHDQLQJIXO�PDQQHU���2QH�RI�WKH�JRDOV

RI�WKH�SURMHFW�ZDV�WR�FRQQHFW��WKH�VWRU\�EHLQJ�WROG��FRQWHQW��DQG�WKH�FRQGLWLRQV�RI�LWV�WHOOLQJ

�VWUXFWXUH�DQG�FRQWH[W���>'RQ��@���$OWKRXJK�WKH�FKDUDFWHUV�VHHP�PRUH�FORVHO\�UHODWHG�WR�RUDO�

WKHDWULFDO��DQG�ILOPLF�UHSUHVHQWDWLRQV�WKDQ�WR�G\QDPLFDOO\�JHQHUDWHG�DJHQWV��WKH�SURMHFW�LV�VWLOO

TXLWH�LQWHUHVWLQJ�WR�RXU�GLVFXVVLRQ���7KH�DQWKURSRPRUSKLF��VWRU\�FHQWHUHG�FKDUDFWHUV�ZHUH

ZHOO�UHFHLYHG�E\�XVHUV�EURZVLQJ�WKH�FRQWHQW��EXW�PLVLQWHUSUHWHG�E\�WKRVH�VHDUFKLQJ�IRU�D

VSHFLILF�SLHFH�RI�LQIRUPDWLRQ��/DXUHO�QRWHV�IUXVWUDWLRQ�RQ�WKH�SDUW�RI�XVHUV�ZKR�ZDQWHG�WR



JLYH�QDWXUDO�ODQJXDJH�FRQYHUVDWLRQDO�LQVWUXFWLRQV�WR�WKH�JXLGHV��D�OHYHO�RI�VRSKLVWLFDWLRQ�EHLQJ

IDU�EH\RQG�WKH�FDSDELOLWLHV�RI�WKH�DJHQWV�>/DXUHO��@���,W�VHHPV�SUREDEOH�WKDW�WKH

SKRWRUHDOLVWLF��KXPDQ�FKDUDFWHU�UHSUHVHQWDWLRQ�LQFUHDVHG�WKHVH�H[SHFWDWLRQV���7KH�SURGXFWLRQ

TXDOLWLHV�DQG�UHQGHULQJ�VW\OH�FUHDWHG�D�PLVPDWFK��WKHQ��EHWZHHQ�WKH�LQWHOOLJHQFH�RI�WKH�DJHQW

DQG�WKH�H[SHFWDWLRQV�RI�WKH�XVHU�

$JHQWV�ZLWK�)DFHV

6HYHUDO�SURMHFWV�KDYH�FUHDWHG�DJHQWV�WKDW�FRPPXQLFDWH�WKURXJK�IDFH�RQO\�UHSUHVHQWDWLRQV�

$Q�HPDLO�DJHQW��´0D[LPVµ��DQG�D�FDOHQGDU�DJHQW�SURGXFHG�DW�WKH�0,7�XVHG�D�FDULFDWXUH�WR

LQGLFDWH�QLQH�GLVWLQFW�VWDWHV�IRU�WKH�DJHQW���7KH�IDFH�FRQYH\HG�WKDW�WKH�DJHQW�ZDV�´:RUNLQJµ�

RU�´&RQIXVHGµ�RU�´8QVXUHµ�DV�LW�UHFRPPHQGHG�DFWLRQV�WR�WKH�XVHU���7KH�H[SUHVVLRQV�ZHUH

GLVFUHWH��VWDWLF�DQG�UHODWLYHO\�VLPSOH��EXW�PDGH�VWHSV�WRZDUGV�D�IHHGEDFN�PDQ\�DJHQW�V\VWHPV

FRPSOHWHO\�LJQRUH�>/DVKNDUL��@>.R]LHURN��@�

.RGD�VWXGLHG�UHQGHULQJ�VW\OHV��SURGXFLQJ�D�UDQJH�RI�FDUWRRQ�DQG�UHDOLVWLF�IDFHV�LQ�WKH�FRQWH[W

RI�D�SRNHU�JDPH���7KH�XVHUV�SOD\HG�DJDLQVW�YDULRXV�FKDUDFWHUV��TXDOLWLHV�OLNH�DSSDUHQW

LQWHOOLJHQFH��H[SUHVVLYHQHVV��DELOLW\�DQG�WKHLU�RZQ�VHQVH�RI�FRPIRUW���+HU�VWXG\�FRQFOXGHG

WKDW�IDFHV�SURGXFH�D�JUHDWHU�VHQVH�RI�HQJDJHPHQW�DQG�HPRWLRQDO�DWWDFKPHQW�LQ�XVHUV��EXW

DOVR�WKDW�WKH\�DUH�D�GLVWUDFWLRQ�IURP�WKH�WDVN�DW�KDQG�²�LQ�WKLV�FDVH��WKH�DFWXDO�SRNHU�JDPH�

>.RGD��@

0LFURVRIW�%RE�>0LFURVRIW�@

´%REµ�ZDV�GHVLJQHG�WR�EH�DQ�DQLPDWHG��HDV\�WR�XVH�IURQW�HQG�IRU�D�VHW�RI�KRPH�FRPSXWHU

DSSOLFDWLRQV��GDWHERRN��ILQDQFLDO�SODQQHU��HWF����'LIIHUHQW�IDPLO\�PHPEHUV�ZHUH�LQYLWHG�WR

SLFN�D�SHUVRQDO�DVVLVWDQW�IURP�RQH�RI�VHYHUDO�FKDUDFWHUV��HDFK�ZLWK�LWV�RZQ�´SHUVRQDOLW\µ

�UHDG��YHUERVLW\����7KH�FKDUDFWHUV��FDUWRRQ�VW\OH�GRJV��FDWV��EXQQLHV�DQG�WKH�OLNH�

FRPPXQLFDWH�WKURXJK�FRPLF�ERRN�VSHHFK�EDOORRQV��SUHVHQWLQJ�WKH�XVHU�ZLWK�KRW�OLQNHG

RSWLRQV�WR�KHOS�WKHP�OHDUQ�DERXW�WKH�VRIWZDUH�DQG�H[HFXWH�PDFURV�

%RE�ZDV�WKH�IRFXV�PXFK�FULWLFLVP�IURP�XVHUV��FRPSXWLQJ�PDJD]LQHV�DQG�WKH�DFDGHPLF

FRPPXQLW\��DV�LW�VHHPHG�WR�SUHVHQW�D�´GXPEHG�GRZQµ�HQYLURQPHQW�LQ�ZKLFK�WKH�FRPSXWHU

ZDV�FRPSOHWHO\�LQ�FKDUJH���7KH�SURGXFW�KDV�EHHQ�GHVFULEHG�DV�´SURSRV>LQJ@�WR�WKH�XVHU�D�OLIH



RI�FDULFDWXUHG�PHDQLQJOHVVQHVV��VOLGLQJ�XQLQWHQWLRQDOO\�LQWR�WKH�JURWHVTXHµ��´VRPHWKLQJ

VWUDLJKW�RXW�RI�'LDQH�$UEXV��µ�>/DQLHU��@���%RE�LV�VHHQ�DV�D�VLFNO\�VZHHW��FULSSOLQJ�XVH�RI

FKDUDFWHU�LQ�LQWHUIDFH���'HVSLWH�WKH�IDFW�WKDW�´8VHU�VWXGLHV�ZLWK�%RE�KDYH�YHULILHG�WKDW�IRU

PDQ\�SHRSOH��WKH�VRFLDO�PHWDSKRU�UHGXFHV�WKH�DQ[LHW\�DVVRFLDWHG�ZLWK�FRPSXWHU�XVHµ

>%DOO��@��DUWLFOHV�DQG�XVHU�UHYLHZV�DOPRVW�XQLYHUVDOO\�SDQQHG�WKH�V\VWHP�>/HWWLFH��@>:RKO��@�

7KH�NH\�IDLOXUH�VHHPV�WR�EH�WKDW�%RE�FRPSOHWHO\�UHSODFHG�IDPLOLDU�WRROV�DQG�VRIWZDUH

UHSUHVHQWDWLRQV�ZLWK�´FXWHV\µ��RYHUO\�UHSUHVHQWDWLRQDO�RQHV���7KH�XVHU�ZDV�WKUXVW�LQWR�DQ

HQYLURQPHQW�ZKHUH�DOO�FRQWURO�VHHPHG�WR�QHHG�FOHDUDQFH�E\�WKH�VRIWZDUH�DJHQWV��ZLWK�OLWWOH�WR

QR�GLUHFW�PDQLSXODWLRQ�SRVVLEOH�DW�DOO�

2IILFH�$VVLVWDQW�>0LFURVRIW��@

2QH�RI�WKH�PRUH�LQWHUHVWLQJ�SURGXFWL]HG�V\VWHPV�ZDV�SURGXFHG�IRU�WKH�0LFURVRIW�2IILFH�·��

VXLWH���7KH�XVHU�FDQ�VHOHFW�DQ�DQLPDWHG�FKDUDFWHU�²�D�3DSHU�&OLS��D�FDUWRRQ�(LQVWHLQ��D�ERXQF\

UHG�EDOO��HWF�²�WR�EH�WKH�VRXUFH�IRU�DOO�KHOS�ILOH�DFFHVVHV���,Q�DGGLWLRQ��WKH�FKDUDFWHU�FDQ

DQLPDWH�WR�VKRZ�WKH�PDFKLQH�IROORZLQJ�XVHU�LQVWUXFWLRQV��LH��SULQWLQJ��VDYLQJ��VHQGLQJ�HPDLO��

DQG�SUR�DFWLYHO\�VXJJHVWV�WLSV�DQG�VKRUWFXWV���$SDUW�IURP�ZHOO�FUDIWHG�LQWHOOLJHQFH��WKH

FKDUDFWHU�VFDOHV�LWV�EHKDYLRXU�WR�WKH�W\SH�RI�LQIRUPDWLRQ�LW�KDV�WR�GLVSHQVH��LI�LWV�JLYLQJ�DQ

RUGLQDU\�VKRUWFXW�WLS��D�OLJKW�EXOE�DSSHDUV�QH[W�WR�LW���,I�LW�LV�UHVSRQGLQJ�WR�D�PRUH�LPSRUWDQW

DFWLRQ��LH��WKH�FORVLQJ�RI�DQ�XQVDYHG�ILOH��LW�WDSV�DW�WKH�VFUHHQ�DQG�JHVWLFXODWHV�ZLOGO\���)RU�WKH

PRVW�SDUW��KRZHYHU��LWV�DQLPDWLRQV�GRQ·W�YDU\�²�LW�GRHVQ·W�JLYH�DQ\�PRUH�LQIRUPDWLRQ�DERXW

FRPSXWHU�UHVSRQVHV�WR�XVHU�DFWLRQV�WKDQ�D�VLPSOH�DFNQRZOHGJLQJ�RI�FRPPDQGV���,Q�IDFW�

PRVW�RI�WKH�WLPH�WKH�FKDUDFWHUV�DUHQ·W�FRQYH\LQJ�DQ\WKLQJ�DQG�WKH�XVHU�KDV�WKH�RSWLRQ

LFRQL]LQJ�WKH�ILJXUH�XQWLO�LW·V�ZDQWHG�DJDLQ�

���������)LJXUH����2IILFH�$VVLVWDQW·V�´&OLSSLWµ����������������������������������������)LJXUH����3HUVRQD·V�´3HHG\µ



3HUVRQD�>%DOO��@

7KH�0LFURVRIW�´3HUVRQDµ�SURMHFW�LV�D�PRUH�UHFHQW�H[DPSOH�RI�ZRUN�LQ�WKH�ILHOG���´3HHG\µ��D

FRPSXWHU�JHQHUDWHG�SDUURW�VHUYHV�DV�WKH�LQWHUIDFH�WR�D�PXVLF�VHOHFWLRQ�UHFRPPHQGDWLRQ

V\VWHP���7KH�SURMHFW�IRFXVHV�RQ�FRQYHUVDWLRQDO�LQWHUIDFH��WKH�JRDO�EHLQJ�D�FKDUDFWHU�WKDW�FDQ

UHDFW�WR�DQG�UHVSRQG�ZLWK�VSRNHQ�(QJOLVK�LQ�D�FRKHUHQW�GLDORJXH���3HHG\�LV�UHQGHUHG�DV�D���'

FRPSXWHU�JUDSKLFV�FKDUDFWHU��ZLWK�V\QFKURQL]HG�PRYHPHQWV�DQG�VSHHFK�RXWSXW���:KHQ

DVNHG��´:KDW�KDYH�\RX�JRW�E\�%RQQLH�5DLWWµ��3HHG\�ZDYHV�LQ�D�VWUHDP�RI�QRWHV�DQG�JUDEV

RQH�DV�WKH\�UXVK�E\��VD\LQJ�´,�KDYH�¶7KH�%RQQLH�5DLWW�&ROOHFWLRQ·�IURP�����µ���3HHG\�NHHSV

WUDFN�RI�ZKLFK�FRQYHUVDWLRQDO�VWDWH��DOORZLQJ�WKH�XVHU�WR�UHVSRQG�ZLWK�´3LFN�VRPHWKLQJ�IURP

WKDWµ���7KH�DQLPDWLRQ�HQJLQH�VXSSRUWV�WKH�GLDORJXH��IRU�H[DPSOH�KDYLQJ�3HHG\�FXS�KLV�ZLQJ

WR�KLV�HDU�ZKLOH�DVNLQJ�WKH�XVHU�WR�UHSHDW�WKHPVHOYHV�ZKHQ�D�FRPPDQG�LVQ·W�XQGHUVWRRG�

)XWXUH�JRDOV�RI�WKH�V\VWHP�LQFOXGH�SODQV�IRU�LQWHOOLJHQW�YLUWXDO�FDPHUD�FRQWURO��LH��WR

DXWRPDWLFDOO\�WUDFN�PRYLQJ�REMHFWV���DQG�D�WLJKWHU�UHODWLRQ�EHWZHHQ�WKH�DQLPDWLRQV�DQG�WKH

FKDUDFWHU��LH��WKH�DGGLWLRQ�RI�HPRWLRQDO�VWDWH�DQG�D�PRUH�PHDQLQJIXO�JHVWXUDO�ODQJXDJH�WR

3HHG\·V�DQLPDWLRQ�UHSHUWRLUH��

3HHG\�SUHVHQWV�D�ZHOO�GHYHORSHG��FRQVLVWHQW�FKDUDFWHU�DV�WKH�LQWHUIDFH��UDWKHU�WKDQ�DQ

DQLPDWHG�LFRQ�VHUYLQJ�WR�LQGLFDWH�VWDWH�IRU�LQWHOOLJHQFH�ZKLFK�LV�FOHDUO\�SRVLWLRQHG�HOVHZKHUH�

6WLOO��WKH�V\VWHP�GRHV�IRFXV�RQ�WKH�DVVLVWDQW�DV�HYHU�SUHVHQW�DQG�DOZD\V�WKH�FHQWHU�RI

DWWHQWLRQ���,Q�HIIHFW��3HHG\�LV�D�GLUHFW�PDQLSXODWLRQ�DJHQW����LI�WKH�PL[LQJ�RI�WHUPLQRORJ\

GRHVQ·W�PDNH�WKDW�GHVFULSWLRQ�WRR�FRQIXVLQJ���3HHG\�LV�PRUH�OLNH�WKH�OLEUDULDQ�LQ�D�SULYDWH�

UHVWULFWHG�DFFHVV�FROOHFWLRQ�WKDQ�D�KHOSIXO�VLGHNLFN�VXJJHVWLQJ�LQIRUPDWLRQ�WR�\RX�DV�\RX�JR

WKURXJK�GDLO\�OLIH���7KLV�LV�SUHFLVHO\�WKH�SKLORVRSK\�6KQHLGHUPDQ�SUHGLFWV�ZLOO�SUHYHQW�DJHQW�

VW\OH�LQWHUDFWLRQV�IURP�JDLQLQJ�FRPPHUFLDO�VXFFHVV��WKH�DJHQW�DOZD\V�LV�LQ�FRQWURO��DQG�XVHU

KDV�QR�VHQVH�RI�PDVWHU\�RYHU�WKH�DFWLRQV�>6KQHLGHUPDQ��@�



(QWHUWDLQPHQW

7KH�ZRUOG�RI�HQWHUWDLQPHQW�UDLVHV�PDQ\�LQWHUHVWLQJ�TXHVWLRQV�QRW�DGGUHVVHG�LQ�GHEDWHV

VXUURXQGLQJ�WDVN�RULHQWHG�VRIWZDUH�DJHQWV���,QGHHG��´«EXLOGLQJ�HQWHUWDLQLQJ�DJHQWV�UHTXLUHV

WKH�DJHQW�UHVHDUFKHU�WR�WKLQN�PRUH�DERXW�WKH�XVHU���7KH�UHVHDUFKHU�LV�IRUFHG�WR�DGGUHVV�WKH

SV\FKRORJ\�RI�WKH�XVHU��KRZ�ZLOO�WKH�W\SLFDO�XVHU�SHUFHLYH�WKH�YLUWXDO�FKDUDFWHUV��ZKDW

EHKDYLRU�ZLOO�V�KH�HQJDJH�LQ��ZKDW�PLVFRQFHSWLRQV�DQG�FRQIXVLQJ�VLWXDWLRQ�PD\�DULVH��DQG�VR

RQµ�>0DHV��@�

0DQ\�RI�WKH�IROORZLQJ�SURMHFWV�KDYH�EHHQ�LQIOXHQFHG�E\�WUDGLWLRQDO�DQLPDWRUV��PRVW�QRWDEO\

WKH�'LVQH\�SKLORVRSKLHV��DV�HVSRXVHG�LQ�´'LVQH\�$QLPDWLRQ��7KH�,OOXVLRQ�RI�/LIHµ�E\�)UDQN

7KRPDV�DQG�2OOLH�-RKQVWRQ���*XLGLQJ�SULQFLSOHV�RI�DQLPDWLRQ��´'R�QRW�OHW�WKH�H[SUHVVLRQ

FRQIOLFW�ZLWK�WKH�GLDORJXH���7KH�ZD\�D�FKDUDFWHU�ZDONV��VWDQGV��VLWV��OLVWHQV�²�DOO�UHYHDO�WKH

PHDQLQJ�RI�KLV�ZRUGVµ���FKDUDFWHUL]DWLRQ��´)URP�WKH�HDUOLHVW�GD\V��LW�KDV�EHHQ�WKH�SRUWUD\DO

RI�HPRWLRQV�WKDW�KDV�JLYHQ�WKH�'LVQH\�FKDUDFWHUV�WKH�LOOXVLRQ�RI�OLIH�µ��DQG�HYHQ�FKRLFH�RI

UHQGHULQJ�VW\OHV��´7HOO�\RXU�VWRU\�WKURXJK�WKH�EURDG�FDUWRRQ�FKDUDFWHUV�UDWKHU�WKDQ�WKH

´VWUDLJKWµ�RQHV����7KHUH�LV�QR�ZD\�WR�DQLPDWH�VWURQJ�HQRXJK�DWWLWXGHV��IHHOLQJV��RU

H[SUHVVLRQV�RQ�UHDOLVWLF�FKDUDFWHUV�WR�JHW�WKH�FRPPXQLFDWLRQ�\RX�VKRXOG�KDYH�>VLF@��7KH�PRUH

UHDO��WKH�OHVV�ODWLWXGH�IRU�FOHDU�FRPPXQLFDWLRQµ��>7KRPDV��@�

,Q�WKLV�VHFWLRQ�,�ZLOO�H[DPLQH�WKH�2]�SURMHFW�DW�&08��WKH�,PSURY�SURMHFW�IURP�1<8�

%OXPEHUJ·V�+DPVWHUGDP�&RQVWUXFWLRQ�.LW�DQG�6LODV�FKDUDFWHU��WKH�3�)��0DJLF�3HW]�SURGXFWV�

)XMLWVX·V�QHZ�´)LQ)LQµ�HQYLURQPHQW�DQG�´&UHDWXUHVµ�IURP�&\EHU/LIH�

2]�>%DWHV��@

-RH�%DWHV�DQG�KLV�VWXGHQWV�DW�&08�KDYH�SURGXFHG�D�SURMHFW�FDOOHG�2]��GHYHORSLQJ�LQWHUDFWLYH

FKDUDFWHUV�ZLWK�D�FRKHUHQW�HPRWLRQDO�VXEV\VWHP���7KH�:RJJOHV��ZKR�SRSXODWH�WKH�ZRUOG��DUH

��'�UHQGHUHG�DXWRQRPRXV�FKDUDFWHUV�H[LVWLQJ�LQ�D�FRRSHUDWLYH�HQYLURQPHQW��LQWHUDFWLQJ�ZLWK

RQH�DQRWKHU��WKHLU�ZRUOG��DQG�WKH�XVHU��WKURXJK�VLPSOH�PRXVH�FOLFNV����7KH�SURMHFW�KDV

VHUYHG�DV�D�WHVWEHG�IRU�D�QXPEHU�RI�WHFKQLTXHV�LQ�ZKDW�%DWHV�UHIHUV�WR�DV�´EHOLHYDEOH

FKDUDFWHUVµ���7KH�JRDO�LV�WR�SURGXFH�FUHDWXUHV�ZLWK�VXFK�D�FRQVLVWHQW��SUHGLFWDEOH��G\QDPLF

VHW�RI�EHKDYLRXUV�WKDW�WKH\�DSSHDU�WR�EH�UHDFWLQJ�WR�VWLPXOL�DURXQG�WKHP�LQ�D�OLIH�OLNH�IDVKLRQ�



7KH�PDLQ�HPSKDVLV�RI�WKH�SURMHFW�LV�RQ�PDNLQJ�ZHOO�H[SUHVVHG�HPRWLRQDO�VWDWHV��DV�D�EDVLV

IRU�PRUH�FRPSOH[�EHKDYLRXUV�DQG�JRDO�RULHQWHG�DFWLRQV���+RZHYHU��E\�IRFXVVLQJ�RQO\�RQ�WKH

FKDUDFWHUV��WKH\�VHHP�WR�KDYH�JLYHQ�WKHPVHOYHV�D�PXFK�PRUH�GLIILFXOW�SUREOHP���2QH�RI�KLV

VWXGHQWV�QRWHV�KH�´VWDUWHG�ZLWK�ZKDW�,�WKRXJKW�ZRXOG�EH�D�UHDVRQDEOH�ORRNLQJ�EHKDYLRU��EXW

LW�ZDVQ·W�FOHDU�HQRXJK�VR�,�WULSOHG�DQG�WKHQ�GRXEOHG�DJDLQ�>WKH�UHOHYDQW�SDUDPHWHUV@�DQG�VWLOO

RQO\�JRW�D�PRSH�WKDW�SHRSOH�UHFRJQL]H�ZKHQ�LWV�SRLQWHG�RXW�WR�WKHP�µ��,Q�DGGLWLRQ�WR

HPSKDVL]HG�EHKDYLRXUV��DQLPDWRUV�DQG�ILOPPDNHUV�DOLNH�XVH�WKH�VFHQHU\�DQG�OLJKWLQJ�RI�D

VKRW�WR�SURYLGH�HPRWLRQDO�UHLQIRUFHPHQW���2]�VHHPV�D�OLNHO\�FDQGLGDWH�WR�EHQHILW�IURP�WKH

LGHDV�GHYHORSHG�LQ�WKH�QH[W�IHZ�FKDSWHUV�

,PSURY�>3HUOLQ��@

.HQ�3HUOLQ�DQG�$WKRPDV�*ROGEHUJ�DW�1<8�KDYH�EHHQ�ZRUNLQJ�RQ�FKDUDFWHUV�FDSDEOH�RI

VHPL�DXWRQRPRXV�DFWLRQ��DW�PDQ\�OHYHOV�RI�FRQWURO���7KH�EDVLF�GHVLJQ�LPSHWXV�KDV�EHHQ�WR

FUHDWH�FKDUDFWHUV�WKDW�FDQ�VHUYH�DV�´GLJLWDO�H[WUDVµ�LQ�PRYLHV��LQWHUDFWLYH�VWRULHV�DQG

HQYLURQPHQWV�RI�WKH�IXWXUH���7KH�´DFWRUVµ�PXVW�EH�DEOH�WR�UHVSRQG�WR�FRPPDQGV�IURP�D

SORW��IURP�LQWHUQDO�JRDOV�EHKDYLRXUV��RU�IURP�GLUHFW�XVHU�PDQLSXODWLRQ��LQWHJUDWLQJ�DOO�LQSXW

VPRRWKO\�DQG�VHDPOHVVO\���,PSURY�FKDUDFWHUV�LQFRUSRUDWH�QRLVH�IXQFWLRQV�DV�SDUW�RI�WKHLU�OLIH�

OLNH�DQLPDWLRQ�V\VWHP��HQVXULQJ�WKDW�WKHLU�DFWLRQV�DUH�QHYHU�UHSHWLWLYH�RU�PHFKDQLVWLF�

&KDUDFWHUV�ZDON�ZLWK�D�VXEWOH��YDU\LQJ�VZD\��RU�KROG�WKHLU�KHDGV�DW�D�VOLJKW�WLOW��RU�DQLPDWH�DQ\

RI�D�YDULHW\�RI�RWKHU�GHJUHHV�RI�IUHHGRP�GHVLJQHG�WR�PDNH�WKHP�PRUH�QDWXUDOLVWLF�

)XUWKHUPRUH��WKH\�UHDFW�WR�RWKHU�FKDUDFWHUV��DQG�DUH�DEOH�WR�FUHDWH�FRKHUHQW�VFHQHV�WRJHWKHU

ZLWK�PLQLPDO�GLUHFW�DXWKRULDO�FRQWURO���$�NH\�OHVVRQ�OHDUQHG�IRUP�WKHLU�ZRUN�LV�WKDW�VPDOO

PRWLRQV�LQ�WKH�DQLPDWLRQ�FDQ�PDNH�D�ELJ�GLIIHUHQFH�LQ�KRZ�WKH�FKDUDFWHU�LV�SHUFHLYHG���$Q

DXGLHQFH�SLFNV�XS�RQ�WLQ\��DOPRVW�LPSHUFHSWLEOH�GHWDLOV�LQ�FKDUDFWHU�DQLPDWLRQ��LPSO\LQJ�ZH

FDQ�XVH�DQG�YDU\�WKRVH�WLQ\�GHWDLOV�IRU�GLIIHUHQW�HIIHFWV�

+DPVWHUGDP�6LODV�>%OXPEHUJ��@

$W�WKH�0,7�0HGLD�/DE��%UXFH�%OXPEHUJ·V�´+DPVWHUGDP�&RQVWUXFWLRQ�.LWµ��DQG�6LODV�7�

'RJ��WKH�IODJVKLS�FKDUDFWHU�FUHDWHG�ZLWK�LW��XVHV�DQ�HWKRORJLFDO�EDVLV�IRU�EHKDYLRXUV�DQG

UHQGHUV�WKHP�ZLWK�DWWHQWLRQ�WR�WLSV�IURP�WKH�'LVQH\�DQLPDWRUV���&RPSHWLQJ�JRDOV�ZLWKLQ�WKH

FKDUDFWHU�UHVSRQG�WR�VWLPXOL��ZLWK�D�SDUWLFXODU�EHKDYLRXU�HYHQWXDOO\�´ZLQQLQJµ��DQG�EHLQJ

H[SUHVVHG�E\�WKH�DQLPDWLRQ�PRWRU�FRQWURO�VXEV\VWHPV����+RZHYHU��WKH�FKDUDFWHUV�DUH�VWLOO



DIIHFWHG�E\�WKH�VHFRQGDU\��´ORVLQJµ�EHKDYLRXUV��ZKLFK�PD\�FRQWURO�RWKHU�IDFHWV�RI�WKH

FKDUDFWHU·V�DSSHDUDQFH���)RU�H[DPSOH��LI�6LODV�ZDQWV�WR�SOD\�EXW�WKH�XVHU�RUGHUV�KLP�DZD\��WKH

JURVV�PRWRU�DFWLRQ�LV�WR�PDNH�WKH�GRJ�OHDYH���6HFRQGDU\�FRQWUROV��KRZHYHU��PD\�PDNH�KLV

KHDG�ORRN�EDFN�DW�WKH�XVHU��IRUORUQO\�GURRSLQJ�KLV�HDUV�DQG�WDLO���,Q�WKLV�ZD\��HPRWLRQV�VHHP

WR�FRPH�DOLYH�LQ�WKH�FKDUDFWHU���5DWKHU�WKDQ�D�VLPSOH�FROOHFWLRQ�RI�ILQLWH�VWDWHV��WKH�FUHDWXUH

JDLQV�H[SUHVVLYH�SRZHU�WKURXJK�LWV�DELOLW\�WR�GLVSOD\�PDQ\��SHUKDSV�HYHQ�FRQIOLFWLQJ��VWDWHV�DW

WKH�VDPH�WLPH�

3HW]

3)0DJLF·V�´,QWHUDFWLYH�3HWVµ�WHFKQRORJ\�KDV�SURGXFHG�WKH�PRVW�ZLGHO\�GLVWULEXWHG�DQG�ZHOO�

UHFHLYHG�H[DPSOHV�RI�LQWHUDFWLYH�FKDUDFWHU�WHFKQRORJ\�WR�GDWH���8VLQJ�VLPSOH�EHKDYLRXUDO�DQG

OHDUQLQJ�DOJRULWKPV��WKH�'RJ]��&DW]�DQG�2GGEDOO]�FKDUDFWHUV�UXQ�DFURVV�WKHLU�RZQHUV

FRPSXWHU�GHVNWRSV��SOD\LQJ��VOHHSLQJ��DQG�SHUIRUPLQJ�WULFNV�DW�WKHLU�RZQHU·V�HQFRXUDJHPHQW�

3HRSOH�GHYHORS�VWURQJ�IHHOLQJV�RI�RZQHUVKLS�DQG�DIIHFWLRQ�IRU�WKH�GLJLWDO�SHWV��DV�HYLQFHG�E\

WKH�GDWDEDVH�RI�´3HW]�VQDSVKRWVµ�VXEPLWWHG�E\�SURXG�RZQHUV��RU�WKH�UDJLQJ�GHEDWH�RQ

´6KRXOG�9LUWXDO�3HW]�'LHµ�RQ�WKH�3)0DJLF�ZHEVLWH�>3)0DJLF@���7KH�FKDUDFWHUV�DUH

UHDVRQDEO\�VLPSOLVWLF�LQ�DQLPDWLRQ�VW\OH�DQG�PRYHPHQW��H[LVWLQJ�DV�����'�DQLPDWLRQV�LQ

FRPPRQ�:LQGRZV�RU�0DFLQWRVK�GHVNWRS�HQYLURQPHQWV���\HW�SURGXFH�HDVLO\�UHFRJQL]DEOH

DQG�HQJDJLQJ�EHKDYLRXUV�

)LQ)LQ

)XMLWVX�,QWHUDFWLYH�KDV�ZRUNHG�ZLWK�-RH�%DWHV�WR�UHOHDVH�WKH�7HR�ZRUOG�²�D�3&�EDVHG�YLUWXDO

HQYLURQPHQW��SRSXODWHG�E\�YDULRXV�´DOLHQ�OLIHIRUPVµ�DQG�DYDLODEOH�IRU�FRQVXPHU�SXUFKDVH�

7KH�ILUVW�RI�WKHVH�FKDUDFWHUV�KDV�EHHQ�UHOHDVHG�WR�PDUNHW��DQG�SUHVHQWV�DV�D���'�PXWDQW

GROSKLQ�QDPHG�)LQ)LQ���7KH�FKDUDFWHU�H[LVWV�ZLWKLQ�D�JUDSKLFDOO\�ULFK��UHQGHUHG�VFUHHQ�ZRUOG�

JRLQJ�DERXW�KLV�GDLO\�URXWLQHV�RI�HDWLQJ��SOD\LQJ��VLQJLQJ��HWF���7KH�XVHU�FDQ�LQWHUDFW�ZLWK

)LQ)LQ�E\�DWWUDFWLQJ�KLP�ZLWK�YLUWXDO�IRRG��RU�WKURXJK�WKH�´7HR�$QWHQQDµ��DQ�H[WHUQDO

PRWLRQ�VHQVRU�DQG�PLFURSKRQH�SOXJJHG�LQ�WR�D�FRPSXWHU�WKURXJK�WKH�JDPH�SRUW���2YHU

WLPH��)LQ)LQ�ZLOO�EHFRPH�´DFFXVWRPHGµ�WR�WKH�KXPDQ�YLVLWRU��DQG�PD\�HYHQ�SHUIRUP�WULFNV�

RU�OHDUQ�WR�FRPH�FORVHU�ZKHQ�D�ZKLVWOH�LV�EORZQ���7KH�FKDUDFWHU�LV�SODFHG�ZLWKLQ�D�FRKHUHQW

HQYLURQPHQW�ZKLFK�SDUDOOHOV�RXU�RZQ��3ODQHW�7HR�LV�V\QFKHG�WR�HDUWK�WLPH�YLD�WKH�V\VWHP�

FORFN��DQG�)LQ)LQ·V�EHKDYLRUV��PRRGV��DQG�DFWLYLWLHV�DUH�LQIOXHQFHG�E\�WKH�ULVLQJ�DQG�VHWWLQJ



VXQ���7KH�´VXSSRUWLQJ�FDVWµ�RI�SODQWV�DQG�DQLPDOV�DGGV�WR�WKH�EHOLHYDELOLW\�RI�WKH�PDLQ

FKDUDFWHU��DQG�KHOSV�WR�FRQYH\�KLV�HPRWLRQDO�VWDWH���)LQ)LQ�VLQJLQJ�DV�WKH�VXQ�VHWV�EHKLQG

KLP�LV�PDGH�PXFK�PRUH�EHDXWLIXO�E\�WKH�G\QDPLF�UHVSRQVH�RI�WKH�HQYLURQPHQW�WR�WKH

FKDUDFWHU��RU�YLFH�YHUVD����8QIRUWXQDWHO\��WKH�FUHDWRUV�KDYH�IDOOHQ�EDFN�RQ�WUDGLWLRQDO�XVHU�

LQWHUIDFH�GHYLFHV�LQ�WKLV�$OLIH�SURMHFW��UDWKHU�WKDQ�UHO\LQJ�RQ�)LQ)LQ·V�DFWLQJ�DELOLWLHV��´XVHUV

FDQ�PRQLWRU�)LQ)LQ·V�IHHOLQJV�YLD�D�¶ELRVHQVRU�·�ZKLFK�LQGLFDWHV�WKH�OHYHO�RI�KDSSLQHVV��IHDU�

KXQJHU��WKLUVW��IDWLJXH��VOHHSLQHVV��HWF���KH�LV�H[SHULHQFLQJµ�>)XMLWVX��@���7KH�ELRVHQVRU�LV�D

SRS�XS�VWDWXV�EDU��ZLWK�JUDSKV�DQG�LQGLFDWRUV�WR�UHYHDO�VRPHWKLQJ�WKDW�UHDOO\�VKRXOG�EH

DSSDUHQW�WKURXJK�WKH�DFWLRQV�RI�WKH�FKDUDFWHU�LWVHOI�

�
&UHDWXUHV

´&UHDWXUHVµ�LV�DQRWKHU�$OLIH�JDPH�HQYLURQPHQW��ZKHUH�FDUWRRQ�´1RUQVµ�LQWHUDFW��JURZ�DQG

OHDUQ�LQ�DQ�RQ�VFUHHQ�ZRUOG���8VHUV�FDQ�FRPPXQLFDWH�ZLWK�WKH�FKDUDFWHUV�WKURXJK�VLPSOH�WH[W

FRPPDQGV�RU�ZLWK�D�PRXVH�SRLQWHU��DQG�FDQ�REVHUYH�WKHP�ZLWK�D�ILUVW�SHUVRQ�SRLQW�RI�YLHZ

�WR�VHH�ZKDW�D�SDUWLFXODU�FUHDWXUHV�LV�ORRNLQJ�DW���D�WKLUG�SHUVRQ�YLHZ�DV�WKH\�OHDUQ�DERXW�DQG

���������)LJXUH����´&UHDWXUHVµ�H[SORULQJ�WKHLU�ZRUOG

LQWHUDFW�ZLWK�WKHLU�ZRUOG��DQG�D�SRS�XS�ZLQGRZ�WR�LQVSHFW�SHUVRQDO�DQG�JHQHWLF�LQIRUPDWLRQ

IRU�D�FUHDWXUH���8VHUV�FDQ�WUDGH�1RUQV�RQ�WKH�1HW��EUHHG�WKHP�WR�HPSKDVL]H�FHUWDLQ�WUDLWV�

WHDFK�WKHP�ZRUGV�DQG�FRQFHSWV��DQG�OHW�WKHP�WHDFK�RQH�DQRWKHU�DERXW�WKH�ZRUOG�WKH\�OLYH�LQ�

7KH�HFRV\VWHP�LQ�&UHDWXUHV�LV�TXLWH�FRPSOH[��ZLWK�YDULRXV�SODQWV��GLVHDVHV��DQG�SUHGDWRUV

RQH�PXVW�KHOS�WKH�1RUQV�GHDO�ZLWK���$V�WKH�8VHU·V�*XLGH�PHQWLRQV��´3OHDVH�QRWH�WKDW�WKH



1RUQV�ORRN�WR�\RX�DV�WKHLU�NHHSHU�DQG�SDUHQW�µ�>&\EHU/LIH��@�DQG�WKH�FUHDWXUHV�FDQ�GHYHORS

EDG�KDELWV��GLVHDVHV�RU�SRRU�JHQHWLF�GLYHUVLW\�WKURXJK�´EDG�SDUHQWLQJµ���$�FURVV�EHWZHHQ

6LP&LW\���DQG�3HW]��WKH�VRIWZDUH�LV�D�JUHDW�YLVLRQ�RI�D�FRPSOH[��LQWHUDFWLYH��FKDUDFWHU�EDVHG

HFRV\VWHP���,W�ZRXOG�EH�LQWHUHVWLQJ�WR�KDYH�RQ�VFUHHQ�YDULDEOHV�OLNH�ZHDWKHU�PDS�VWDWH�WR

UHDO�ZRUOG�RU�RQ�OLQH�DFWLYLW\��ZLWK�WKH�KHDOWK�DQG�EHKDYLRXU�RI�WKH�1RUQV�FRPPXQLFDWLQJ

LQIRUPDWLRQ�DV�ZHOO�DV�HQWHUWDLQLQJ�

&RPPXQLFDWLRQV�7KHRULHV

7KLV�ZRUN�DOVR�GHSHQGV�RQ�FHUWDLQ�LGHDV�DERXW�WKH�ZD\�SHRSOHV·�LQWHUDFWLRQ�ZLWK�PDFKLQHV

DQG�ZLWK�RQH�DQRWKHU���¶$QLPLVW�,QWHUIDFH·�KLQJHV�RQ�HOHFWURQLF�PHGLD·V�DELOLW\�WR�LQIOXHQFH�XV

VXEWO\�DQG�VXEFRQVFLRXVO\�ZLWK�FRPPRQ�DQG�UHODWLYHO\�VLPSOH�WHFKQLTXHV���(YHU\WKLQJ�IURP

WKH�VW\OH�RI�SUHVHQWDWLRQ��LH��ILOP�WHFKQLTXHV�DQG�GUDPDWLF�VHQVLELOLWLHV��WR�EDVLF�VRFLDO

LQWHUDFWLRQV�FDQ�EH�XVHG�WR�LQIOXHQFH�XVHUV��LPSO\LQJ�LQIRUPDWLRQ�ZLWKRXW�QHHGLQJ�IXOO�WH[W�

1DVV�DQG�5HHYH·V�VWXGLHV�RI�WKH�SDUDOOHOV�EHWZHHQ�KXPDQ�FRPSXWHU�DQG�KXPDQ�KXPDQ

LQWHUDFWLRQV��%UHQGD�/DXUHO·V�WKHRULHV�IURP�KHU�ERRN�´&RPSXWHUV�$V�7KHDWUHµ�DQG�&ODQWRQ·V

FRQWUDVWLQJ�RI�)LOP�DQG�8,�WHFKQLTXHV�DUH�GLVFXVVHG�EHORZ�

7KH�0HGLD�(TXDWLRQ�>5HHYHV��@

3URIHVVRUV·�1DVV�DQG�5HHYHV�RI�6WDQIRUG·V�´6RFLDO�5HVSRQVHV�WR�&RPPXQLFDWLRQ

7HFKQRORJLHVµ�FHQWHU�KDYH�UH�FUHDWHG�PRUH����H[SHULPHQWV�IURP�VRFLDO�VFLHQFH�OLWHUDWXUH�

GHVLJQHG�WR�WHVW�WKH�VSHFLILFV�RI�RXU�VRFLDO�LQWHUDFWLRQV���+RZHYHU��LQ�HDFK�FDVH��WKH\

PRGLILHG�WKH�SURWRFROV�WR�WHVW�LI�WKH�VDPH�UHVSRQVHV�FRXOG�EH�HOLFLWHG�IURP�KXPDQ�FRPSXWHU

UHODWLRQV���2YHUZKHOPLQJO\��WKH�UHVXOWV�GHWDLOHG�LQ�WKHLU�ERRN�´7KH�0HGLD�(TXDWLRQµ�OHDG�WR

WKH�FRQFOXVLRQ�WKDW�RXU�FRPSXWHU�PHGLD�LQWHUDFWLRQV�DUH�IXQGDPHQWDOO\�VRFLDO���'RPLQDQW

SHUVRQDOLW\�W\SHV��WHDP�SOD\HU�VFHQDULRV��SUDLVH�FULWLFLVP�VLWXDWLRQV��HYHQ�QRWLRQV�RI

SROLWHQHVV�DOO�FRPH�LQWR�SOD\�ZKHQ�SHRSOH�DUH�GHDOLQJ�ZLWK�FRPSXWHU�LQWHUIDFHV���7KH

ILQGLQJV�GRQ·W�VXJJHVW�WKDW�ZH�WKLQN�RI�FRPSXWHUV�DV�SHRSOH��UDWKHU��WKDW�ZH�SHUFHLYH�PDQ\



VRFLDO�TXDOLWLHV�LQ�RXU�LQWHUDFWLRQV�ZLWK�PDFKLQHV��DQG�DUH�DIIHFWHG�E\�WKHP�LQ�WKH�VDPH�ZD\V

DV�ZH�DUH�E\�SHRSOH�

:KLOH�WKHLU�SKLORVRSKLHV�DQG�LGHDV�KDYH�EHHQ�YHU\�LQIOXHQWLDO�WR�P\�WKLQNLQJ�RQ�LQWHUIDFHV�LQ

JHQHUDO��WKH�IROORZLQJ�LGHDV�DUH�HVSHFLDOO\�UHOHYDQW�WR�RXU�GLVFXVVLRQ�

�7KH�UHODWLYH�LPSRUWDQFH�RI�UHQGHULQJ�VW\OHV�DQG�´UHDOLVPµ�LQ�DQWKURSRPRUSKLF�LQWHUIDFH�LV

QRW�DV�JUHDW�D�FRQFHUQ�DV�FRPPRQO\�WKRXJKW���´6LPSOH�OLQH�GUDZLQJV�RI�REMHFWV��DV�ORQJ�DV

WKH\�KDYH�H\HV�RU�HYHQ�D�KLQW�WKDW�WKH\�DUH�DOLYHµ��DUH�TXLWH�HQRXJK�WR�DFWLYDWH�SV\FKRORJLFDOO\

ULFK�UHVSRQVHV�µ

�3HRSOH�FDQ�LGHQWLI\�SHUVRQDOLW\��SUHGLFW�UHDFWLRQV��FKDUDFWHUL]H�DIILQLWLHV��LQ�DOPRVW�DQ\�W\SH

RI�LQWHUIDFH��´IURP�WRDVWHU�RYHQV�DQG�WHOHYLVLRQV�WR�ZRUG�SURFHVVRUV�DQG�ZRUNVWDWLRQV�

3HUVRQDOLW\�FDQ�FUHHS�LQ�HYHU\ZKHUH�²�WKH�ODQJXDJH�LQ�HUURU�PHVVDJHV��XVHU�SURPSWV�

PHWKRGV�IRU�QDYLJDWLQJ�RSWLRQV��DQG�HYHQ�FKRLFHV�RI�W\SH�IRQW�DQG�OD\RXW�µ

�·7HDPPDWH·�LV�D�EHWWHU�ZD\�WR�DSSURDFK�KXPDQ�FRPSXWHU�LQWHUDFWLRQ�WKDQ�HLWKHU�¶WRRO·�RU

¶DOO�NQRZLQJ�DJHQW·���´&RPSXWHUV�DQG�XVHUV�VKRXOG�EH�SHHUV��DQG�SHRSOH�VKRXOG�EH�PDGH�WR

IHHO�GHSHQGHQW�RQ�FRPSXWHUV�ZLWKRXW�IHHOLQJ�LQIHULRU�RU�VXSHULRU���%HLQJ�RQ�WKH�VDPH�WHDP

HQFRXUDJHV�SHRSOH�WR�WKLQN�WKDW�WKH�FRPSXWHU�LV�PRUH�OLNDEOH�DQG�HIIHFWLYH��DQG�LW�DOVR

SURPRWHV�FRRSHUDWLRQ�DQG�EHWWHU�SHUIRUPDQFHµ

7KH�SKLORVRSK\�RI�WKH�0HGLD�(TXDWLRQ�LVQ·W�OLPLWHG�WR�FKDUDFWHU�EDVHG��KXPDQRLG�LQWHUIDFHV�

EXW�GLVFXVVHV�WKH�HIIHFWV�RI�JHQHUDO�WHOHYLVLRQ�ILOP�FRPSRQHQWV�OLNH�RQ�VFUHHQ�PRYHPHQW�

LPDJH�ILGHOLW\��DQG�VFHQH�FKDQJHV����7KHVH�GLVFXVVLRQV�OHDG�QDWXUDOO\�WR�DQ�LQYHVWLJDWLRQ�RI

ILOP�WHFKQLTXHV�LQ�FRPSXWHU�LQWHUIDFH��DV�D�SRVVLEOH�WRRO�IRU�LQFUHDVLQJ�RU�FRQWUROOLQJ�WKH

LPSDFW�RI�DJHQW�GULYHQ�PHVVDJHV�

6WXGLHV�RQ�)DFHV

6HYHUDO�UHVHDUFKHUV�KDYH�VWXGLHG�WKH�DIIHFWV�RI�DQWKURSRPRUSKLF�UHSUHVHQWDWLRQV��DQG�

VSHFLILFDOO\��KXPDQ�IDFHV��RQ�XVHU�FRPIRUW��SHUFHSWLRQV�DQG�ZRUN�KDELWV���:DONHU�IRXQG�WKDW

JLYLQJ�WKH�LQWHUIDFH�D�IDFH�SURGXFHG�D�PRUH�HQJDJLQJ�HIIHFW��EXW�DOVR�UHTXLUHG�PRUH�DWWHQWLRQ

DQG�HIIRUW�IURP�WKH�XVHU���6KH�DOVR�UDLVHG�WKH�LGHD�RI�XVLQJ�PDUNHGO\�GLIIHUHQW�IDFHV�IRU

GLIIHUHQW�WDVNV��VXFK�DV�SURYLGLQJ�LQIRUPDWLRQ�DQG�UHTXHVWLQJ�LQIRUPDWLRQ��>:DONHU��@���.LQJ

H[SORUHG�KRZ�SHRSOH�UHDFW�WR�VKDSHV�DV�ZHOO�DV�IDFHV���+H�IRXQG�WKDW�SHRSOH�DWWULEXWHG�WKH



PRVW�LQWHOOLJHQFH�DQG�DJHQF\�WR��'�KXPDQ�IDFHV�ZLWK�EOLQNLQJ�H\HV��EXW�WKDW�YDULRXV

UHSUHVHQWDWLRQV��UHQGHULQJ�VW\OHV�DQG�PRWLRQ�DOVR�SOD\HG�D�UROH���$OVR�LQKHUHQW�LQ�KLV�ZRUN�LV

WKH�FDYHDW�WKDW�WKH�UHSUHVHQWDWLRQ�VKRXOG�PDWFK�WKH�DELOLWLHV�RI�WKH�DJHQW�²�LI�D�SKRWRUHDOLVWLF

IDFH�LV�XVHG��LW�LPSOLHV�WKDW�WKH�DJHQW�KDV�KXPDQ�OHYHO�LQWHOOLJHQFH�DQG�FRPPXQLFDWLRQ�VNLOOV�

>.LQJ��@>.RGD��@���7DNHXFKL�FRPSDUHG�DQ�DEVWUDFW�V\PERO�DQG�D�V\QWKHVL]HG�IDFH�DV�WKH

PHDQV�RI�SURYLGLQJ�KHOSIXO�LQIRUPDWLRQ���:LWKLQ�WKH�FRQWH[W�RI�D�FDUG�JDPH��KH�IRXQG�WKDW

WKH�IDFH�ZDV�PRUH�HQJDJLQJ�DQG�IXQ��EXW�UHTXLUHG�PRUH�DWWHQWLRQ�RQ�WKH�SDUW�RI�XVHUV���7KH

PRUH�DEVWUDFW�REMHFW��DQ�DUURZ��DOORZHG�XVHUV�WR�IRFXV�RQ�WKH�FDUG�JDPH�LWVHOI�

>7DNHXFKL��@�

&RPSXWHUV�$V�7KHDWUH�>/DXUHO��@

%UHQGD�/DXUHO�KDV�UHFRJQL]HG�WKH�XVHIXOQHVV�RI�WKHDWULFDO�DQG�DUWLVWLF�LQSXW�WR�DJHQW

WHFKQRORJ\�IRU�PDQ\�\HDUV���+HU�ZRUN�DSSURDFKHV�KXPDQ�FRPSXWHU�LQWHUDFWLRQ�IURP�D�EDVLV

LQ�FRPPXQLFDWLRQ�ZH·YH�EXLOW�RYHU�FHQWXULHV�RI�H[SHULHQFH��GUDZLQJ�SDUDOOHOV�WR�VWDJH�DQG�VHW

GHVLJQ��FKDUDFWHU�UHSUHVHQWDWLRQ��DQG�WKHRULHV�RI�GUDPDWLF�VWRU\WHOOLQJ�

,Q�GLVFXVVLQJ�DQWKURSRPRUSKLVP��VKH�SRLQWV�RXW�WKH�XVHIXOQHVV�RI�FKDUDFWHU�LQ

FRPPXQLFDWLQJ�SUHGLFWDELOLW\�DQG�WKH�GLVSOD\�RI�LQWHQWLRQDOLW\�²�RQH�RI�WKH�PRUH�GLIILFXOW

TXHVWLRQV�DULVLQJ�IURP�DQ\�GLVFXVVLRQ�RI�XVHU�FRPIRUW�ZLWK�DXWRQRPRXV�VRIWZDUH�DJHQWV�

,QGHHG��´LQ�PRVW�FDVHV��ZH�ZDQW�WR�EH�DEOH�WR�SUHGLFW�>DJHQW@�DFWLRQV�ZLWK�JUHDWHU�FHUWDLQW\

WKDQ�WKRVH�RI��¶UHDO·�SHRSOHµ��DQ�LGHD�ZKLFK�IDOOV�ZHOO�ZLWKLQ�WKH�VNLOOV�RI�WKH�DFWLQJ

SURIHVVLRQ��>/DXUHO��@���6KH�DOVR�QRWHV�WKDW�JHVWXUDO�ODQJXDJH�ZRUN��FXUUHQWO\�VWXGLHG�DV�LQSXW

>%UHQQDQ��@>%X[WRQ��@��KDV�SRWHQWLDO�DV�RXWSXW�DV�ZHOO��9HUEDO�QDWXUDO�ODQJXDJH�IHDWXUHV�FDQ

EH�DXJPHQWHG�RU�VXSSODQWHG�E\�WKH�FRQYHQWLRQV�RI�ERG\�ODQJXDJH�ZH�XVH�LQ�GDLO\�OLIH�DV

DQRWKHU�IRUP�RI�´QDWXUDO�ODQJXDJHµ���(PERGLHG�FKDUDFWHUV��WKDQ��HQODUJH�WKH�YRFDEXODU\�ZLWK

ZKLFK�ZH�FDQ�FRPPXQLFDWH�ZLWK�WKH�XVHU�

+HU�ZRUN�WRXFKHV�DOVR�EULQJV�XS�RWKHU�UHOHYDQW�LGHDV��E\�DSSURDFKLQJ�WKH�SUREOHP�RI

FRPSXWHU�LQWHUDFWLRQ�ZLWK�D�GUDPDWLF�EHQW��VKH�RSHQV�XS�WKH�SRVVLELOLW\�RI�D�GLUHFW

DSSOLFDWLRQ�RI�FLQHPDWLF�DQG�GUDPDWLF�WHFKQLTXHV�WR�LQWHUIDFH�GLVSOD\�DQG�GHVLJQ���7KH



WHFKQLTXHV�RI�D�VHW�GHVLJQHU�FDQ�EH�EURXJKW�LQWR�SOD\��WR�FRPPXQLFDWH�PRRG��WRQH��RU

WHQVLRQ�PXFK�DV�WKH\�GR�LQ�D�GUDPDWLF�ZRUN���5DWKHU�WKDQ�VLPSO\�WDNLQJ�JUDSKLF�VFUHHQ

GHVLJQ�D�OHYHO�IXUWKHU��KRZHYHU��VKH�FRQVLGHUV�WKH�YHU\�DFWLRQ�RI�ZRUNLQJ�ZLWK�D�FRPSXWHU�D

GUDPDWLF�RQH��ZLWK�FRPPXQLFDWLRQ�RFFXUULQJ�DW�D�YDULHW\�RI�GUDPDWLF�OHYHOV�DQG�PHDQLQJV�

)LOP�&UDIW�LQ�,QWHUIDFH�'HVLJQ

&KXFN�&ODQWRQ�DQG�(PLOLH�<RXQJ�DQDO\]HG�WKH�RYHUODS�EHWZHHQ�FRPSXWHU�LQWHUIDFH�DQG�ILOP

WHFKQLTXHV��ZLWK�DQ�H\H�WRZDUGV�LQFRUSRUDWLQJ�WKH�HPRWLRQDO�DQG�FRPPXQLFDWLYH�LPSDFW�RI

WKHVH�QDUUDWLYH�PHGLD�LQWR�WUDGLWLRQDO�FRPSXWLQJ���7KH\�DGGUHVVHG�LGHDV�VXFK�DV�

�)UDPLQJ��DFWLYLW\�DW�WKH�FHQWUH�RI�D�IUDPH�KDV�GLIIHUHQW�PHDQLQJ�WKDQ�DFWLRQ�DW�RU�GLUHFWHG

WRZDUGV�WKH�HGJH�RI�WKH�VFUHHQ���3ODFHPHQW�VFUHHQ�ULJKW�DQG��OHIW�DOVR�LPSOLHV

HQWHULQJ�H[LWLQJ�RU�PRYLQJ�IRUZDUGV�EDFNZDUGV�LQ�WLPH���$GGLQJ�G\QDPLVP�WR�WKH�ZD\

PXOWLSOH�REMHFW�DUH�GLVSOD\HG��VXFK�DV�D�FDPHUD�VKRW�RI�RQH�FKDUDFWHU�UH�DGMXVWLQJ�WR�D�WZR�

VKRW�ZKHQ�DQRWKHU�HQWHUV��FDQ�EH�XVHG�WR�VXJJHVW�D�UHODWLRQ�EHWZHHQ�WKH�REMHFWV�

�&DPHUD�7HFKQLTXHV��WKH�GLVWDQFH�IURP�D�FDPHUD�WR�DQ�REMHFW�FDQ�VKRZ�LPSRUWDQFH��DV�FDQ

IRFXV���$�VHTXHQFH�RI�FORVH�XSV�FDQ�EH�XVHG�WR�VKRZ�D�FDXVDO�UHODWLRQ�EHWZHHQ�WZR�REMHFWV�

DQG�GUDZV�LPPHGLDWH�DWWHQWLRQ�WR�WKHP���7KH�DQJOH�RI�YLHZLQJ�DOVR�DIIHFWV�KRZ�WKH�YLHZHU

IHHOV�DERXW�WKH�REMHFW��LH��ORZ�DQJOH�VKRWV�LQGLFDWLQJ�SRZHU�DQG�GRPLQDQFH��ZKLOH�DQ

RYHUKHDG�YLHZ�VLJQLILHV�UHPRWHQHVV�

7KH�WHFKQLTXHV�GLVFXVVHG�GUDZ�WHQG�WR�GUDZ�SDUDOOHOV�WR�H[LVWLQJ�SURMHFWV�UDWKHU�WKDQ

VXJJHVWLQJ�QHZ�WHFKQLTXHV�RU�GLUHFWLRQV�IRU�UHVHDUFK��EXW�UHPDLQ�DQ�H[FHOOHQW�H[DPSOH�RI

KRZ�FORVHO\�DOOLHG�WKH�WZR�ILHOGV�PD\�LQ�IDFW�EH�



FKDSWHU�WKUHH

7KHRULHV�RI�$QLPLVW�,QWHUIDFH

2YHU�WKH�FRXUVH�RI�VWXG\LQJ�DQG�H[SHULPHQWLQJ�ZLWK�DQLPLVW�LQWHUIDFH�DJHQWV��FHUWDLQ�LGHDV

HPHUJHG�DV�XVHIXO�IRU�HQULFKLQJ�DJHQW�XVHU�LQWHUDFWLRQ���:KDW�IROORZV�LV�D�GLVFXVVLRQ�RI�WKH

GHFLVLRQ�IRU�$QLPLVP��DV�RSSRVHG�WR�DQWKURSRPRUSKLVP���WKH�LPSRUWDQFH�RI

IRUHJURXQG�EDFNJURXQG�HOHPHQWV��WKH�JUDFHIXO�GHJUDGDWLRQ�RI�FRPPXQLFDWLRQ�

OLJKWLQJ�FDPHUD�ZRUN��DQG�VRXQG�

7KH�&DVH�IRU�$QLPLVP

,I�RQH�LV�WR�EHOLHYH�FULWLFDO�OLWHUDWXUH��$QWKURSRPRUSKLVP�DQG�$JHQW�(PERGLPHQW�VHHP�WR

JR�KDQG�LQ�KDQG���7LUDGHV�FODLP�WKDW�DJHQW�EDVHG�VRIWZDUH�HPDVFXODWHV�WKH�XVHU�E\�DFWLQJ�DV�D

´SHUVRQµ�DQG�WKXV�UHOHJDWHV�WKH�XVHU�WR�WKH�UROH�RI�D�FRPSXWHU�>/DQLHU��@��DQG�WKDW�WUHDWLQJ

PDFKLQHV�OLNH�SHRSOH�ZLOO�PDNH�XV�WUHDW�RWKHU�SHRSOH�OLNH�PDFKLQHV�>6FKQHLGHUPDQ��@�

%H\RQG�VXJJHVWLQJ�GLIILFXOWLHV�ZLWK�DJHQWV�LQ�JHQHUDO��WKHVH�DUJXPHQWV�LPSOLFLWO\�DFFHSW�D

KXPDQRLG�UHSUHVHQWDWLRQ��RU�DW�OHDVW�RQH�ZLWK�KXPDQ�OHYHO�FDSDELOLWLHV��VXFK�DV�3HHG\�WKH

WDONLQJ�SDUURW�>%DOO��@�RU�0LFURVRIW�%RE·V�VDFFKDULQH�IX]]\�DQLPDOV���DV�WKH�LQHYLWDEOH

RXWFRPH�RI�DQ\�DWWHPSW�WR�YLVXDOO\�UHSUHVHQW�WKH�DJHQW�LQWHOOLJHQFH�

7KLV�LGHD�VHHPV�LQKHUHQW�LQ�ILFWLRQDO��FRQFHSWXDO�DQG�$UWLILFLDO�,QWHOOLJHQFH�DSSURDFKHV�WR

DJHQWV���,Q�KLV������$PHULFDQ�$VVRFLDWLRQ�RI�$UWLILFLDO�,QWHOOLJHQFH�3UHVLGHQWLDO�$GGUHVV

>%OHGVRH���@�:RRGH\�%OHGVRH�WROG�RI�KLV�FRQWLQXLQJ�GUHDP�WR�EXLOG�D�FRPSXWHU�IULHQG���+H

VSRNH�RI�WKH�´H[FLWHPHQW�RI�VHHLQJ�D�PDFKLQH�DFW�OLNH�D�KXPDQ�EHLQJ��DW�OHDVW�LQ�PDQ\�ZD\V�µ

RI�EXLOGLQJ�D�PDFKLQH�WKDW�FRXOG�´XQGHUVWDQG��DFW�DXWRQRPRXVO\��WKLQN��OHDUQ��HQMR\��KDWHµ

DQG�ZKLFK�´OLNHV�WR�ZDON�DQG�SOD\�3LQJ�3RQJ��HVSHFLDOO\�ZLWK�PHµ�>%DWHV��@�

+RZHYHU��WKLV�LGHD�KDV�SURGXFHG�PDQ\�RI�WKH�PRUH�PDUNHG�IDLOXUHV�LQ�SHUVRQLILHG�LQWHUIDFH�

)RU�H[DPSOH��´EDQN�WHUPLQDOV�KDYH�PDWXUHG�WKURXJK�WKH�HDUO\�SKDVH�LQ�ZKLFK

DQWKURSRPRUSKLF�GHVLJQV��7LOOLH�WKH�7HOOHU��+DUYH\�:DOOEDQNHU��%2%�WKH�%DQN�RI�%DOWLPRUH�



GRPLQDWHG���7KH�DQWKURSRPRUSKLF�VW\OHV�DUH�FXWH�WKH�ILUVW�WLPH��VLOO\�WKH�VHFRQG�WLPH��DQG�DQ

DQQR\LQJ�GLVWUDFWLRQ�WKH�WKLUG�WLPH�µ�>6FKQHLGHUPDQ��@

$QLPLVP�LV�WKH�ILQGLQJ�RI�OLIH��RU�´DQLPDWH�EHKDYLRXUµ��HYHU\ZKHUH�DURXQG�²�WKH�DWWULEXWLRQ

RI�FRQVFLRXVQHVV�WR�QDWXUH�DQG�QDWXUDO�REMHFWV���(QF\FORSDHGLD�%ULWDQQLFD�2QOLQH�GHILQHV

DQLPLVP�DV�D�´EHOLHI�LQ�VSLULWXDO�EHLQJV�ZKR�DUH�FRQFHUQHG�ZLWK�KXPDQ�DIIDLUV�DQG�FDSDEOH�RI

LQWHUYHQLQJ�LQ�WKHPµ�>%ULWDQQLFD��@���([SHULPHQWV�LQ�LQWHUDFWLYH�FKDUDFWHUV�KDYH�SURGXFHG

PDQ\�HQMR\DEOH��FRKHUHQW�DQG�EHOLHYDEOH�FKDUDFWHUV�ZLWKRXW�D�KXPDQ�RU�FDULFDWXUHG

UHSUHVHQWDWLRQ��7KHVH�´ORZHU�RUGHUµ�OLJKWZHLJKW�IRUPV��IURP�DQLPDOV�WR�SODQW�OLIH��RU�HYHQ

QDWXUDO�TXDOLWLHV�VXFK�DV�OLJKW��VHHP�WR�EH�LQWHUHVWLQJ�DUHDV�IRU�LQWHUIDFH�H[SHULPHQWDWLRQ�

7KH�YDOXH�RI�WKH�DJHQW�VW\OH�WKLQNLQJ�UHPDLQV�XQWRXFKHG��OLWHUDWXUH�PDNLQJ�WKH�FDVH�IRU

DJHQW�EDVHG�WKLQNLQJ�QRWHV�WKDW�´7KH�>WUDGLWLRQDO@�URWH�LQVWUXFWLRQ�IROORZHU�LPDJH�DIIHFWV�DQG

LQIHFWV�RXU�WKLQNLQJ�DQG�OLPLWV�RXU�LPDJLQDWLRQ�DERXW�ZKDW�FRPSXWHUV�FDQ�GR�µ�>7UDYHUV��@�

DQG�WKDW

´$QLPDF\��WKHQ��LV�PRUH�SURSHUO\�XQGHUVWRRG�DV�D�IUDPHZRUN�RU�ZD\�RI

WKLQNLQJ«$QLPDWH�WKLQNLQJ�VWHPV�IURP�D�EDVLF�QHHG�WR�H[SODLQ�KDSSHQLQJV�DQG�WHOO�VLPSOH

VWRULHV�DERXW�WKHP��DQG�D�QHHG�WR�ILW�WKLQJV�LQWR�UROHV�LQ�WKH�VWRULHV�DV�DFWRUV�DQG�REMHFWV�RI

DFWLRQµ�>.HOOHU��@

1RQH�RI�WKHVH�FODLPV�LPSO\�D�QHHG�IRU�QDWXUDO�ODQJXDJH�RXWSXW��RU�FRPSOH[�KXPDQ�OLNH�IDFLDO

H[SUHVVLRQV��RU�DQ\�RI�WKH�RWKHU�DFFRXWUHPHQWV�RI�DQWKURSRPRUSKLF�UHSUHVHQWDWLRQ���,ELVWHU

QRWHV�WKDW�´DVVHVVLQJ�ZKHWKHU�D�FRPSXWHU�DJHQW�LV�¶LQWHOOLJHQW·�LV�QRW�D�PDWWHU�RI�GHFLGLQJ

ZKHWKHU�LW�KDV�KXPDQ�LQWHOOLJHQFH�RU�PLPLFV�KXPDQ�QHXURORJLFDO�IXQFWLRQLQJ���5DWKHU��LW�LV�D

PDWWHU�RI�DVVHVVLQJ�ZKHWKHU�WKH�DJHQW�SRVVHVVHV�WKH�FXHV�WKDW�OHDG�D�SHUVRQ�WR�ODEHO

VRPHRQH�WKLQJ�DV�¶LQWHOOLJHQW·�µ��>,ELVWHU��@���6KH�JRHV�RQ�WR�VXJJHVW�XVLQJ�RWKHU�FXHV�WR

FUHDWH�KXPDQ�OLNH�FKDUDFWHUV��EXW�WKH�SRLQW�LV�VWLOO�ZHOO�WDNHQ�ZKHQ�DSSOLHG�WR�QRQ�KXPDQ

FKDUDFWHUV���,QGHHG��ORZHU�RUGHU�OLIH�IRUPV�PD\�SUHYHQW�PDQ\�RI�WKH�RYHU�DWWULEXWLRQ�HUURUV�D

KXPDQ�OLNH�FKDUDFWHU�LQVSLUHV���0DNLQJ�D�FKDUDFWHU�VSHDN�LQ�IXOO�VHQWHQFHV�LPSOLHV�WKDW�LW�LV

FDSDEOH�RI�XQGHUVWDQGLQJ�WKH�VDPH�²�LQ�PRVW�FDVHV��DQ�LQFRUUHFW�LPSOLFDWLRQ���6LPLODUO\�

VXSSRUW�IRU�KXPDQ�OLNH�UHDFWLRQV�DQG�SKRWRUHDOLVWLF�LPDJHU\�LPSOLHV�WKH�V\VWHP�FDQ�LQWHUSUHW



DQG�GLVSOD\�VRSKLVWLFDWHG�KXPDQ�HPRWLRQV���/DXUHO�ZDUQV�WKDW�DJHQWV�VKRXOG�KDYH�´D

V\PPHWU\�LQ�PRGDOLWLHVµ�>/DXUHO��@��PDWFKLQJ�DELOLWLHV�WR�DSSHDUDQFH�

,I��RQ�WKH�RWKHU�KDQG��ZH�DUH�SUHVHQWHG�ZLWK�D�PDSSLQJ�EHWZHHQ�WKH�KHDOWK�RI�D�GLJLWDO�SODQW

DQG��VD\��WKH�KHDOWK�RI�KDUG�GULYH��LW�GRHVQ·W�LPSO\�WKDW�WKH�SODQW�XQGHUVWDQGV�ZKDW�RU�ZK\�D

SUREOHP�LV�KDSSHQLQJ���7KH�SODQW�FDQ�GLVSOD\�VWDWH�ZLWKRXW�FUHDWLQJ�IDOVH�H[SHFWDWLRQV�DERXW

KRZ�WKH�XVHU�VKRXOG�GHDO�ZLWK�WKDW�VWDWH���,Q�WHUPV�RI�SUHGLFWDEOH�DQG�FKDUDFWHULVWLF�DFWLYLWLHV�

KRZHYHU��WKH�OLJKWZHLJKW�FKDUDFWHUV�DUH�PXFK�PRUH�WHQDEOH���$�GRJ��IRU�H[DPSOH��LV�PXFK

HDVLHU�WR�ILW�ZLWKLQ�D�ZHOO�GHILQHG��ZHOO�XQGHUVWRRG�VWHUHRW\SH�

´7KH�LGHD�RI�D�FDQLQH�DJHQW«VXJJHVWV�D�FODVV�RI�DFWLYLWLHV��IHWFKLQJ�WKH�PRUQLQJ�SDSHU�DQG

DQQRXQFLQJ�LQWUXGHUV��IRU�LQVWDQFH���D�OHYHO�RI�FRPSHWHQFH��WKH�DJHQW�ZLOO�GHOLYHU�WKH�SDSHU

EXW�ZLOO�QRW�SURYLGH�FRPPHQWDU\���DQG�D�NLQG�RI�FRPPXQLFDWLRQ��D�VPDOO�UHSHUWRLUH�RI

VLPSOH�FRPPDQGV�DQG�DQ�HTXDOO\�VPDOO�UHSHUWRLUH�RI�EHKDYLRXUDO�UHVSRQVHV��WKDW�PD\�EH

HQWLUHO\�DSSURSULDWH�µ��>/DXUHO��@

(VVHQWLDOO\��ZH�GRQ·W�KDYH�DQ\�IDPLOLDULW\�ZLWK�SDUURWV�WKDW�FDQ�ZRUN�-XNHER[HV��RU�FDUWRRQ

KHDGV�WKDW�FDQ�UHDG�RXU�HPDLO���:H�GR�KDYH�H[SHULHQFH�GHDOLQJ�ZLWK�SHWV��RU�DFFHSWLQJ

OLJKWLQJ�FRQGLWLRQV�DQG�VHWWLQJ�DV�LQGLFDWRUV�RI�HPRWLRQDO�DWPRVSKHUH��7KHVH�´OLJKWZHLJKWµ

FKDUDFWHUV�FDQ�DOVR�EH�ZRUNHG�LQWR�PXOWL�DJHQW�V\VWHPV�ZLWK�JUHDWHU�HDVH���'LIIHUHQW�DVSHFWV

RI�V\VWHP�LQWHOOLJHQFH�DQG�FRPPXQLFDWLRQ�FDQ�EH�UHIOHFWHG�E\�GLIIHUHQW�HPERGLPHQWV���7KH

RWKHU�WZR�RSWLRQV��FUHDWLQJ�RQH�FRPSUHKHQVLYH�VXSHU�LQWHUIDFH�DJHQW�RU�KDYLQJ�PXOWLSOH

FRPSHWLQJ�IXOO\�UHQGHUHG�FKDUDFWHUV��VHHP�PXFK�PRUH�FRQIXVLQJ���$UWLILFLDO�FKDUDFWHUV�IURP

WKH�HQWHUWDLQPHQW�ZRUOG�VHHP�ZHOO�GHYHORSHG�IRU�HQJDJLQJ�DQG�LQWULJXLQJ�XVHUV�²�LW�VHHPV

XVHIXO�IRU�XV�WR�LQFRUSRUDWH�WKH�WHFKQLTXHV�WKDW�ZRUN�ZKHQ�GHVLJQLQJ�LQWHUIDFH�DJHQWV�



)RUHJURXQG�%DFNJURXQG

7KH�$PELHQFH�SURMHFW�RI�+LURVKL�,VKLL
V�7DQJLEOH�0HGLD�*URXS�DW�WKH�0HGLD�/DE�KDV�EHHQ

WKH�VRXUFH�RI�PXFK�LQVSLUDWLRQ�DQG�JXLGDQFH���+LV�WHDP�IRFXVHV�LQ�SDUW�RQ�EDFNJURXQG

PHGLD����LQIRUPDWLRQ�FRQYH\HG�WKURXJK�VXEWOHWLHV�RI�VRXQG��PRYHPHQW��DQG�OLJKWLQJ�LQ�WKH

SK\VLFDO�ZRUOG�DURXQG�XV���7KH�LGHDV�DOVR�KDYH�PHULW�LQVLGH�WKH�ZRUOG�RI�WKH�FRPSXWHU�

DJHQWV�GRQ
W�DOZD\V�QHHG�WR�FRPPXQLFDWH�DV�LI�WKH\�ZHUH�WKH�FHQWUH�RI�DWWHQWLRQ��EXW�FDQ

LQVWHDG�XVH�LPDJHU\��FRORXUV��VFUHHQ�OLJKWLQJ�RU�VRXQG�WR�FRPPXQLFDWH�WKURXJK�EDFNJURXQG

FKDQQHOV���7KH�XVHU�FDQ�UHPDLQ�IRFXVVHG�RQ�WKHLU�WDVNV��\HW�EH�NHSW�DSSUDLVHG�RI�ZKDWHYHU

WKH�DJHQW�PD\�EH�GRLQJ��KDQGOLQJ�QHWZRUN�VHFXULW\��WUDQVODWLQJ�SDUVLQJ�PDLOLQJ�OLVWV��HWF�

,QGHHG��VRPH�RI�WKH�SUREOHPV�YRLFHG�E\�FULWLFV�RI�DJHQW�WHFKQRORJ\�PD\�EH�DQVZHUHG�E\

WKHVH�LGHDV���7KH�XVHU�FDQ�EH�PDGH�PRUH�DZDUH�RI�ZKDW�WKH�DJHQW�LV�GRLQJ�RQ�WKHLU�EHKDOI��LQ

ZD\�WKDW�GRHVQ·W�LQWHUIHUH�ZLWK�WKHLU�RZQ�WDVNV��7KLV�VW\OH�RI�FRPPXQLFDWLRQ�LV�QRW�YHU\

FRPPRQ�LQ�WRGD\·V�VRIWZDUH��V\VWHP�GLDJQRVWLF�WRROV�H[LVW��IRU�H[DPSOH��EXW�WKH�XVHU�KDV�WR

TXHU\�WKHP�WR�ILQG�DQ\�LQIRUPDWLRQ���,QWHOOLJHQW�VRIWZDUH�FDQ�SROO�WKH�YHU\�VDPH�GLDJQRVWLFV�

DQG�XVH�QRQ�LQWUXVLYH�WHFKQLTXHV�WR�FRQYH\�WKLV�VWDWH���7KH�IHHOLQJV�RI�EHLQJ�LQ�FRQWURO��RU�DW

OHDVW�ZHOO�LQIRUPHG��UDWKHU�WKDQ�EHLQJ�DOHUWHG�RQO\�ZKHQ�WKH�DJHQW�QHHGV�DSSURYDO��FDQ�KHOS

WKH�XVHU�IHHO�PRUH�FRPIRUWDEOH�ZLWK�WKH�DXWRPDWLRQ�DQG�DXWRQRP\�LQKHUHQW�LQ�DJHQW�VW\OH

VRIWZDUH�

7KLV�ILWV�ZLWKLQ�WKH�LGHD�RI�DQ��DQLPLVW�LQWHUIDFH����7KH�VWDWH�RI�WKH�VRIWZDUH�DQG�WKH�V\VWHP

LV�HPERGLHG��EXW�QRW�DV�D�KXPDQRLG�FKDUDFWHU�RU�IUHH�IORDWLQJ�IDFH���7KH�YHU\�HQYLURQPHQW

WDNHV�RQ�D�PHDQLQJIXO�IXQFWLRQ���3UHVHQWO\��PDQ\�RI�WKH�YLVXDO�HOHPHQWV�RQ�WKH�GHVNWRS�DUH

VHW�DUELWUDULO\�²�DW�EHVW��WKH\�DUH�XVHG�DV�D�ZD\�WR�SHUVRQDOL]H�D�FRPSXWHU���%H\RQG�WKLV��WKH

FRORUV�DQG�LPDJHU\�UHPDLQ�FRPSOHWHO\�VWDWLF��GHVSLWH�WKHLU�YLVXDO�SURPLQHQFH�DQG�XELTXLWRXV

SUHVHQFH����%\�FKDQJLQJ�GHVNWRS�SDWWHUQV��ZLQGRZ�ERUGHUV�DQG�FRORU�VFKHPHV�IURP�DUELWUDU\

ELWPDSV�WR�XVHIXO�LQWHUIDFH�HOHPHQWV��ZH�FDQ�LQIRUP�ZLWKRXW�DGGLQJ�WR�WKH�YLVXDO�FRPSOH[LW\

RI�WKH�DYHUDJH�FRPSXWHU�GHVNWRS�

)XUWKHUPRUH��WKHVH�EDFNJURXQG�RU�´DPELHQWµ�FRPPXQLFDWLRQ�FKDQQHOV�FDQ�GR�ZKDW�IHZ

FKDUDFWHU��RU�IDFLDO�EDVHG�V\VWHPV�FDQ��FRPPXQLFDWH�HIIHFWLYHO\�ZLWKRXW�QHHGLQJ�WKH�XVHU·V

IXOO�DWWHQWLRQ���´0RVW�RI�WKH�YLVXDO�ILHOG�LV�LQ�SHULSKHUDO�YLVLRQ��DQG�SHULSKHUDO�YLVLRQ�KDV�D



VSHFLDO�GHILFLHQF\�²�LPDJH�ILGHOLW\���:KHQ�YLVLRQ�LV�IL[HG�RQ�DQ\�SDUWLFXODU�ZRUG��IDFLDO

IHDWXUH��RU�REMHFW��PRVW�RI�ZKDW�ZH�VHH�LV�UHQGHUHG�TXLWH�SRRUO\µ�>5HHYHV��@���:LWK�WKLV�LQ

PLQG��LW�VHHPV�OLPLWLQJ�WR�WLH�DOO�DJHQW�GULYHQ�PHVVDJHV�WR�D�GHWDLOHG�IDFH���,QGHHG�DQ\

FRPSOH[�UHQGHUHG�REMHFW�VHHPV�SUREOHPDWLF�DQG�GLVWUDFWLQJ���,I�ZH�FDQ�GHOLYHU�JHQHUDO

PHVVDJHV�DERXW�PRRG�RU�LQWHQVLW\��GDQJHU�RU�FKDQJH�ZLWK�ORZ�UHVROXWLRQ��VXEWOH�DQG

HQYLURQPHQWDO�FKDQJHV��ZH�FDQ�LQFUHDVH�LQIRUPDWLRQ�IORZ�ZLWKRXW�RYHUZKHOPLQJ�WKH�XVHU�

,Q�WKH�VDPH�ZD\�WKDW�ZH�SLFN�XS�RQ�VXEWOH�FXHV�LQ�RXU�UHDO�ZRUOG�VXUURXQGV��RU�LPSOLHG

PHVVDJHV�LQ�WKH�PLVH�HQ�VFHQH�RI�D�ILOP��ZH�FDQ�UHFHLYH�LQIRUPDWLRQ�WKURXJK�WKH�EDFNJURXQG

FKDQQHOV�RI�RXU�FRPSXWHU�VFUHHQV�

:LWKLQ�WKLV�HQYLURQPHQW��PHVVDJHV�FDQ�VWLOO�SXVK�LQWR�WKH�IRUHJURXQG��FKDUDFWHUV�RU�HOHPHQWV

FDQ�VXGGHQO\�VKLIW�RSDFLW\��FRORULQJ�DQG�ORFDWLRQ�WR�DWWUDFW�WKH�XVHU·V�DWWHQWLRQ�DV�GHHPHG

´QHFHVVDU\µ�E\�WKH�DJHQW�LQWHOOLJHQFH���+RZHYHU��ZH�FDQ�DJDLQ�XVH�´EDFNJURXQGµ�FKDQQHOV�WR

DXJPHQW�WKH�LQIRUPDWLRQ�EHLQJ�GHOLYHUHG���5DWKHU�WKDQ�XVLQJ�WUDGLWLRQDO�IXOO�WH[W�GLDORJ�ER[HV

IRU�HYHU\�PHVVDJH��QR�PDWWHU�ZKHUH�LW�RULJLQDWHV�RU�ZKDW�LW�VD\V��ZH�FDQ�XVH�WKH�FRQWHQWV�RI

WKH�PHVVDJH�WR�DIIHFW�KRZ�LW�LV�GHOLYHUHG���$W�RXU�GLVSRVDO�DUH�WKH�WRROV�RI�FRPSXWHU�EDVHG

JUDSKLFDO�GHVLJQ��FRORU��UHQGHULQJ�VW\OH��YLVXDO�SURPLQHQFH��DQLPDWLRQ��HWF����-DJJHG�

´QHUYRXVµ�IRQWV�DQG�LPDJHU\�PLJKW�LQGLFDWH�D�VHFXULW\�SUREOHP��D�FKDUDFWHU�PLJKW�WHOO�\RX

DERXW�D�PDLO�DWWDFKPHQW�ZKLOH�VLWWLQJ�QHDU�WKH�DSSOLFDWLRQ�QHHGHG�WR�YLHZ�LW��PHVVDJHV�IURP

GLVWDQW�ORFDWLRQV�PLJKW�EH�UHSRUWHG�E\�DQ�H[KDXVWHG��GURRSLQJ�ILJXUH��OLJKWLQJ�FRQGLWLRQV

PLJKW�GUDPDWLFDOO\�VKLIW�ZKHQ�WKH�XVHU�LV�DOHUWHG�WR�D�SRVVLEOH�V\VWHP�FUDVK�

7KH�PHVVDJH�FRQYH\V�OHVV�LQIRUPDWLRQ�WKDQ�D�IXOO�WH[W�GLDORJ�ER[�PLJKW���+RZHYHU��WKLV�LV�D

SXUSRVHIXO�DPELJXLW\��WKH�PHVVDJH�LV�TXLFNO\�GLJHVWHG�ZKHQ�LWV�QRW�LPPHGLDWHO\�UHOHYDQW��VR

IDOVH�SRVLWLYHV�DUH�QRW�WRR�GLVWUDFWLQJ���)XUWKHUPRUH��LW�FDQ�GLVSOD\�LQIRUPDWLRQ�IURP�D�YDULHW\

RI�VRXUFHV�ZLWKRXW�XVLQJ�RQH�H[SOLFLW�JDXJH�LQGLFDWRU�IRU�HDFK�IHDWXUH���:KHQ�QHFHVVDU\��WKH

XVHU�FDQ�DFW�WR�JHW�PRUH�LQIRUPDWLRQ�RU�WKH�DJHQWV�FDQ�SXVK�LQWR�WKH�IRUHJURXQG���7KH

FRPELQDWLRQ�RI�WKHVH�WHFKQLTXHV�FDQ�EOHQG�DJHQW�PHVVDJHV�PRUH�VHDPOHVVO\�DQG�XVHIXOO\�LQWR

WKH�XVHU·V�ZRUNVSDFH�



*UDFHIXO�'HJUDGDWLRQ

:HOO�GHVLJQHG��EHDXWLIXO��PXOWL�PHGLD�LQWHUIDFHV�PXVW�ZDON�D�GHOLFDWH�OLQH�EHWZHHQ�VW\OH�DQG

XWLOLW\���7KH�HPRWLRQDO�LPSDFW�RI�XVLQJ�WKH�V\VWHP�PXVW�PHVK�ZLWK�WKH�DFWXDO�IXQFWLRQDOLW\�DW

DOO�WLPHV���7KH�SUREOHP��WKHQ��LV�WKDW�FKDUDFWHUV�DQG�VHWWLQJV�VKRXOG�PDLQWDLQ�WKH�LPSUHVVLRQ

RI�FRKHUHQF\�DQG�FRQVLVWHQF\�ZKLOH�VWLOO�SHUIRUPLQJ�XVHIXO�IXQFWLRQV�

,Q�RUGHU�WR�SUHVHUYH�DQ�LOOXVLRQ�RI�OLIH��IRU�H[DPSOH��0LFURVRIW�$JHQW
V�*HQLH�UXQV�WKURXJK

VHYHUDO�LGOH�VWDWH�DQLPDWLRQV���:KHQ�QRW�RWKHUZLVH�LQVWUXFWHG�WR�SHUIRUP�VRPH�DFWLRQ��WKH

FKDUDFWHU�ZLOO�QRG�RII�WR�VOHHS��RU�SXOO�RXW�D�SHQ�DQG�ZULWH�VRPHWKLQJ�GRZQ���8QIRUWXQDWHO\�

WKLV�OHDGV�WR�LPPHGLDWH�LQWHUSUHWLYH�GLIILFXOWLHV��ZKHQ�LV�WKH�FKDUDFWHU�FRPPXQLFDWLQJ�XVHIXO

LQIRUPDWLRQ��DQG�ZKHQ�LV�LW�MXVW�UXQQLQJ�D�FRQVLVWHQW�DQLPDWLRQ"��2QH�YLHZHU�RI�D�V\VWHP

GHYHORSHG�GXULQJ�WKLV�WKHVLV�DVNHG�´:K\�LV�KH�ERUHG"��$P�,�ERULQJ�KLP"µ���7KH�DQVZHU�LV

VWUDLJKW�RXW�RI�WKH�9HOYHWHHQ�5DEELW��´1R��KH·V�MXVW�ZDQWV�WR�EH�5HDO�µ�>:LOOLDPV��@

+LJKO\�DQWKURSRPRUSKLF�FKDUDFWHUV�HQKDQFH�FRPPXQLFDWLRQ�WKURXJK�DQLPDWLQJ�IDFLDO

H[SUHVVLRQV��ERG\�ODQJXDJH��HWF���+RZHYHU��DV�D�UHVXOW��WKH\�KDYH�WRR�PDQ\�GHJUHHV�RI

IUHHGRP�WR�RFFXS\�ZKHQ�WKH\�KDYH�OLWWOH�RU�QRWKLQJ�WR�FRPPXQLFDWH���$Q�LQWHUIDFH�DJHQW�LV

QRW�QHFHVVDULO\�WKH�VDPH�DV�DQ�$,�FRPSOHWH�OLIHOLNH�FKDUDFWHU��QRU�GRHV�LW�KDYH�WKH�FRPSOH[

LQQHU�PRWLYDWLRQ�DQG�HPRWLRQV�WKH�ZD\�DQ�DFWRU�LQ�D�ILOP�PLJKW�

,Q�RUGHU�WR�UHPDLQ�PRUH�WKDQ�D�GLVWUDFWLRQ��WKH�FKDUDFWHU�QHHGV�WR�GHJUDGH�LWV�SUHVHQFH����WR

IDGH�LQWR�WKH�EDFNJURXQG��RXW�RI�QRWLFH��LQ�D�FRQVLVWHQW�DQG�JUDFHIXO�PDQQHU��7KH�FKDUDFWHU

VKRXOG�XVH�GUDPDWLF�PRYHPHQWV�RQO\�ZKHQ�LW�KDV�VRPHWKLQJ�WR�VD\��LW�FDQ�DOVR�XVH�D�VWHDG\

DQLPDWLRQ�ZKLFK�FRQWLQXRXVO\�GLVSOD\V�VWDWH��6LPSO\�SRSSLQJ�LQ�DQG�RXW�RI�WKH�IRUHJURXQG

OLNH�D�GLDORJ�ER[��KRZHYHU��UHVWULFWV�WKH�V\VWHP�IURP�FRQYH\LQJ�D�UDQJH�RI�LQIRUPDWLRQ�

7KXV��FRQWURO�RYHU�RSDFLW\��VL]H��FRORXU�VDWXUDWLRQ��ORFDWLRQ��JUDSKLF�GHWDLO�DQG�PRYHPHQW

FDQ�DOO�EH�RUFKHVWUDWHG�WR�IDGH�WKH�FKDUDFWHU�LQ�DQG�RXW�RI�WKH�IRUHJURXQG�DV�ZKDW�LW�KDV�WR

VD\�EHFRPHV�PRUH�DQG�OHVV�UHOHYDQW���(VVHQWLDOO\��ZH�ZDQW�WR�EH�DEOH�WR�VFDOH�SUHVHQFH�WR

PDWFK�LPSRUWDQFH�



7R�WKLV�HQG��ZH�PXVW�DOVR�FKRRVH�RXU�FKDUDFWHUV�FRUUHFWO\���,I�IXOO\�UHQGHUHG�KXPDQRLGV�KDYH

WRR�PDQ\�GHJUHHV�RI�IUHHGRP�IRU�WKH�DJHQW�LQWHOOLJHQFH�WR�DQLPDWH�PHDQLQJIXOO\��WKHQ

SHUKDSV�D�ORZHU�OLIHIRUP�RU�VRPH�RWKHU�UHFRJQL]DEOH�DQG�UHDGDEOH�DQ�HPERGLPHQW�LV�FDOOHG

IRU���3ODQW�OLIH��IRU�H[DPSOH��FDQ�KDYH�D�IDLUO\�REYLRXV�VHW�RI�PDSSLQJV�EHWZHHQ�KHDOWK��RU

IRUP�RU�FRORXU��DQG��PRRG����7UDGLWLRQDO�DQLPDWRUV�KDYH�SURGXFHG�ZRQGHUIXO�DQG

FRPPXQLFDWLYH�FKDUDFWHUV�IURP�DUFKHW\SHV�DV�VLPSOH�DV�D�3HUVLDQ�UXJ�RU�D�IORXU�VDFN��:LWK

WKLV�NLQG�RI�FKDUDFWHU��ZH�GRQ·W�FRQWURO�DFWLRQV��EXW�HPRWLRQV���7KH�VLPSOLVWLF�QDWXUH�RI�WKH

UHSUHVHQWDWLRQ�FRQWUROV�ZKDW�LW�GRHV��DQG�RXWVLGH�VWLPXOL�LQIOXHQFH�KRZ�LW�GRHV�LW�

$�OLJKWZHLJKW�FKDUDFWHU�PD\�KDYH�D�PRUH�QDWXUDO�LGOH�VWDWH��RU�PRUH�REYLRXV�FKDUDFWHULVWLF

DFWLYLWLHV�LW�FDQ�SHUIRUP�WR�SUHVHUYH�WKH�LOOXVLRQ�RI�DQLPDF\���7KH�VLPSOHVW��PRVW�UHDGDEOH

FKDUDFWHU�VKRXOG�EH�FKRVHQ�IRU�WKH�WDVN�DW�KDQG�

´/LJKWV��&DPHUD«$FWLRQ�µ

,Q�WKH�PRYLHV��DFWRUV�DUH�QRW�GURSSHG�LQ�IURQW�RI�D�FDPHUD�DQG�WROG�WR�DFW���7KH�VFHQH�LV�QRW

SOD\HG�RXW�LQ�ZKDWHYHU�ORFDWLRQ�LV�KDQG\��ZLWK�D�FRXSOH�RI�KDORJHQ�ODPSV�SOXJJHG�LQ�QHDU�E\�

5DWKHU��WKH�ORRN�DQG�IHHO�RI�D�ILOP�GHULYHV�IURP�WKH�FRQIOXHQFH�RI�LPDJLQDWLYH�DQG�VNLOOIXOO\�

H[HFXWHG�FDPHUD�ZRUN��FRVWXPLQJ��OLJKWLQJ��VHW�GHVLJQ��DQG�D�KRVW�RI�RWKHU�VNLOOHG�WDOHQWV

ZKRVH�FUHGLWHG�SHUSHWUDWRUV�UXVK�E\�LQ����SRLQW�IRQW�ZKLOH�WKH�FORVLQJ�WKHPH�SOD\V���7KHVH

DUHDV�VXJJHVW�LQFUHGLEOH�RSSRUWXQLWLHV�E\�ZKLFK�WKH�LQWHUIDFH�GHVLJQHU�FDQ�LQFUHDVH�WKH

LPSDFW�DQG�OHJLELOLW\�RI�WKHLU�FKDUDFWHUV�DQG�VHWWLQJV���)XUWKHUPRUH��WKH\�FDQ�VHUYH�WR�LQFUHDVH

WKH�H[SOLFLW�QDWXUH�RI�D�PHVVDJH��DV�+RIIQHU�DQG�&DQWRU�QRWHG�LQ�WKHLU�VWXG\�RI�WKH

SHUFHSWLRQ�DQG�UHVSRQVHV�WR�PHGLD��´IRUPDO�DVSHFWV�RI�WHOHYLVLRQ�DQG�ILOP�SURGXFWLRQV�PD\

HQKDQFH�WKH�VDOLHQFH�RI�FHUWDLQ�QRQYHUEDO�EHKDYLRXUV�µ>+RIIQHU��@��7KH�ODQJXDJH�RI�GUDPD

LV�DW�WLPHV�WKH�ODQJXDJH�RI�PHORGUDPD��DQ�HQKDQFHG��VWHUHRW\SHG�YLVLRQ�RI�HPRWLRQ�DQG

FRPPXQLFDWLRQ�SDLQWHG�LQ�EURDG��UHDGLO\�DSSDUHQW�DQG�HDV\�WR�XQGHUVWDQG�VWURNHV�

0RYHPHQW�RI�D�YLUWXDO�FDPHUD��IRU�H[DPSOH��VHHPV�WR�EH�DQ�LGHD�FRPSOHWHO\�LJQRUHG�LQ

H[LVWLQJ�FKDUDFWHU�LQWHUIDFHV���3URSRQHQWV�RI�DQWKURSRPRUSKLF�GHVLJQ�RIWHQ�PDNH�WKH�SRLQW

WKDW�ZH�DV�SHRSOH�DUH�XVHG�WR�WKH�G\QDPLFV�RI�VRFLDO�LQWHUDFWLRQ��DQG�WKHUHIRUH�FRXOG�EHQHILW

IURP�FRPSXWHUV�WKDW�UHVSRQGHG�WR�DQG�UHSOLHG�ZLWK�WKH�VDPH�ODQJXDJH���7KH��ODQJXDJH��RI



FLQHPD�LV�DOVR�H[WUHPHO\�IDPLOLDU�WR�XV��DQG�KDV�FUHDWHG�D�YHU\�VRSKLVWLFDWHG�VHW�RI�WHFKQLTXHV

IRU�LPSO\LQJ�LQIRUPDWLRQ�WR�WKH�DXGLHQFH���&XWV��SDQV��IDGHV��/�FXWV��IRFXV�VKLIWV��IUDPLQJ�

DQG�WKH�ZHDOWK�RI�RWKHU�WHFKQLTXHV�WKH�H[SHUW�FLQHPDWRJUDSKHU�KDYH�DW�WKHLU�GLVSRVDO�FDQ�EH

LPSRUWHG�ZKROHVDOH�LQWR�WKH�ZRUOG�RI�FKDUDFWHU�LQWHUIDFHV�

,I�D�FKDUDFWHU�KDV�DQ�LPSRUWDQW�PHVVDJH��LW�GRHVQ
W�QHHG�WR�MXPS�XS�DQG�GRZQ�DQG�ZDYH

IUDQWLFDOO\��LW�GRHVQ
W�HYHQ�QHHG�DUPV�RU�OHJV�DV�SDUW�RI�LWV�UHSUHVHQWDWLRQ���$�ZHOO�WLPHG�FXW�WR

FORVH�XS��RU�D�VXGGHQ�]RRP��FDQ�H[SUHVV�PRUH�DERXW�ZKDW�WKDW�FKDUDFWHU�LV��IHHOLQJ��RU�ZKDW

PHVVDJH�LW�LV�WU\LQJ�WR�FRQYH\�WKDQ�D�GLDORJXH�RU�WH[W�HYHU�FRXOG���)UDPLQJ�LQ�WKDW�FORVH�XS

FRXOG�HVWDEOLVK�D�UHODWLRQVKLS�EHWZHHQ�D�FKDUDFWHU�DQG�DQ�LFRQ����EULQJLQJ�D

FLQHPDWRJUDSKHU
V�H\H�WR�WKH�OD\RXW�RI�WKH�GHVNWRS�DV�ZHOO�DV�WKH�PRYHPHQW�RI�D�FKDUDFWHU�

$�VHULHV�RI�IDGHV�FRXOG�EH�XVHG�WR�VLJQLI\�WLPH�SDVVLQJ�DV�D�FKDUDFWHU�LV�LQYROYHG�LQ�D�ORQJ

GRZQORDG��RU�D�VORZ�FKDQJH�LQ�IRFXV�DQG�GHSWK�RI�ILHOG�PLJKW�LQGLFDWH�SURJUHVV�LQ�D�ORQJ�ILOH�

FRS\���$�VHULHV�RI�IDVW�FXWV��RU�D�KDQG�KHOG�HIIHFW�LQ�FDPHUD�PRYHPHQWV�FRXOG�LPSO\�KLJK�

WHQVLRQ�VLWXDWLRQV�OLNH�LQVHFXUH�GDWD�WUDQVPLVVLRQV�RU�DXWRPDWLF�UXQQLQJ�RI�DQWL�YLUXV

VRIWZDUH�

/LJKWLQJ�FDQ�EH�XVHG�DV�DQ�DPELHQW�FRPPXQLFDWLRQ�GHYLFH��IRU�H[DPSOH�VKRZLQJ�WKH�SDVVLQJ

RI�WLPH�E\�PRYHPHQW�RI�D�OLJKW�VRXUFH���+RZHYHU��FLQHPDWLF�WHFKQLTXHV�RI�OLJKWLQJ�GHVLJQ

FDQ�DOVR�EH�XVHG�WR�DGG�GUDPDWLF�HIIHFW�WR�FRPPXQLFDWLRQ���$�PRELOH�FKDUDFWHU�FDQ�EH�OLW

IURP�EHQHDWK�WR�LQFUHDVH�WHQVLRQ�ZKHQ�DVNLQJ�IRU�FRQILUPDWLRQ�RI�LPSRUWDQW�LQVWUXFWLRQV��RU

EDFNOLW�WR�KHLJKWHQ�P\VWHU\�GXULQJ�DQ�XQWUXVWHG�DSSOHW�GRZQORDG���&KDQJLQJ�WKH�FRORXU�DQG

DQJOH�RI�D�YLUWXDO�OLJKWLQJ�VRXUFH�FRXOG�HPSKDVL]H�WKDW�D�FKDUDFWHU�ZDV�VZLWFKLQJ�WRSLFV�RU

FRQWH[WV�

)RU�H[DPSOH��ERWK�6KHWK·V�´1HZWµ�QHZV�ILOWHU�DQG�.R]LHURN·V�FDOHQGDU�DJHQW�XVHG�VLPSOH

IDFHV�FKDUDFWHUV�WR�EXLOG�WUXVW�²�WKH\�NHSW�WKH�XVHU�LQIRUPHG�DERXW�DJHQW�UHFRPPHQGDWLRQV

E\�PDNLQJ�LW�FOHDU�ZKHQ�WKH�V\VWHP�ZDVQ·W�YHU\�VXUH�DERXW�ZKDW�LW�ZDV�SURGXFLQJ

>6KHWK��@>.R]LHURN��@���%RWK�RI�WKHVH�SURMHFWV�PLJKW�EH�HQKDQFHG�E\�WHFKQLTXHV�RI�OLJKWLQJ

DQG�FDPHUD�PRYHV�GHVLJQHG�WR�SUHVHQW�WKH�FKDUDFWHU�LQ�ZKDWHYHU�´OLJKWµ�LV�UHTXLUHG�

,Q�DQRWKHU�H[DPSOH��0LFURVRIW·V�´2IILFH�$VVLVWDQWµ�3DSHU�FOLS�OXUFKHV�IRUZDUG�DQG�WDSV�DW

WKH�ZLQGRZ�´FDPHUDµ�ZKHQ�LW�XUJHQWO\�QHHGV�WKH�XVHU·V�DWWHQWLRQ���7KH�IUDPLQJ�RI�WKH



FKDUDFWHU�HPSKDVL]HV�HPRWLRQ��DQG�WKH�]�D[LV�PRYHPHQW�DWWUDFWV�PRUH�DWWHQWLRQ�WKDQ���'

DQLPDWLRQ�ZRXOG���7KLV�HIIHFW�LV�$VVLVWDQW·V�PRUH�XVHIXO�DQLPDWLRQ��DV�LW�SHUIRUPV�DQ�DFWLRQ

QRQH�RI�WKH�RWKHU�LFRQV�LQ�WKH�LQWHUIDFH�FDQ�GXSOLFDWH�>0LFURVRIW��@�

(VVHQWLDOO\��WKH�LGHD�LV�WKDW�D�FRPSXWHU�JHQHUDWHG��ZRUOG��LV�
QRW
�ERXQG�E\�WKH�VDPH�UXOHV

DV�WKH�UHDO�ZRUOG���7LPH��ORFDWLRQ�DQG�PRYHPHQW�DUH�PDOOHDEOH��DQG�ZH�FDQ�XVH�H[LVWLQJ�DQG

ZHOO�XQGHUVWRRG�FLQHPDWLF�WHFKQLTXHV�IRU�WHOOLQJ�VWRULHV�RU�FRQYH\LQJ�LQIRUPDWLRQ�LI�ZH

UHFRJQL]H�WKLV���7KH�VHWWLQJ�FDQ�EH�XVHG�WR�LQFUHDVH�WKH�EDQGZLGWK�RI�FRPPXQLFDWLRQ

EHWZHHQ�WKH�FRPSXWHU�DQG�WKH�KXPDQ���,I�WKH�SRLQW�RI�HPERG\LQJ�FRPSXWHU�VWDWH�LV�WR�PDNH

LW�PRUH�XQGHUVWDQGDEOH��WKHQ�ZH�VKRXOG�XVH�ZKDWHYHU�ODQJXDJHV��WHFKQLTXHV�DQG�WRROV�DUH

DYDLODEOH�WR�JHW�RXU�PHVVDJHV�DFURVV�

6RXQG�DQG�0XVLF
7KH�XVH�RI�VRXQG�LV�DQ�LPSRUWDQW�DQG�XVHIXO�SDUW�RI�EXLOGLQJ�D�FRKHUHQW�DQG�XQGHUVWDQGDEOH

VSDFH���,Q�WHVWV�RQ�SHUFHSWLRQ�RI��HPRWLRQ��LQ�D�FRPSXWHU�YLGHR�FKDUDFWHU��%RUNHQDX�IRXQG

WKH�TXDOLW\�RI�DXGLR�WR�EH�PRUH�LPSRUWDQW�WKDQ�WKH�TXDOLW\�RI�YLGHR�LPDJHV���+H�DOVR�QRWHG

WKDW�VSHFLILFV�DERXW�WKH�DXGLR�LQIRUPDWLRQ��VXFK�DV�¶XQSOHDVDQW�YRLFHV·�RU�¶KDOWLQJ�VSHHFK·

ZHUH�QRWHG�PXFK�PRUH�WKDQ�YLVXDO�FXHV�>%RUNHQDX��@����,QFLGHQWDO�PXVLF�DQG�IROH\�VRXQG�

HIIHFWV�FDQ�FRQYH\�LQIRUPDWLRQ�WKURXJK�D�FKDQQHO�WKDW�GRHVQ
W�GLVWUDFW�WKH�XVHU�IURP�WKH

YLVXDO�WDVN�WKH\
UH�HQJDJHG�LQ���7RGD\
V�PLGL�FDSDEOH�SHUVRQDO�FRPSXWHUV�VWLOO�OLPLW�WKH�DXGLR�

FRPSRQHQW�RI�WKHLU�LQWHUIDFH�WR�D�VLQJOH�WRQH��HUURU��EHHS��RU�VRPH�VOLJKWO\�PRUH

FRPSOLFDWHG�LQVWDQWLDWLRQ�RI�WKH�VDPH�IXQFWLRQDOLW\�

%H\RQG�GHFLVLRQV�WR�DYRLG�WHFKQRORJ\�VXFK�DV�VSHHFK�V\QWKHVLV��WKH�FXUUHQW�TXDOLW\�PDNHV�LW

PRUH�GLVWUDFWLQJ�WKHQ�XVHIXO����UHVHDUFK�VXJJHVWV�WKDW�ORZ�TXDOLW\�DXGLR�LV�PRUH�GLVWUDFWLQJ

DQG�QRWLFHDEOH�WKDQ�ORZ�UHVROXWLRQ�LPDJHU\�>5HHYHV��@�����WLPH�FRQVWUDLQWV�GLFWDWHG�WKDW

VRXQG�QRW�EH�PRUH�IXOO\�H[SORUHG�LQ�WKLV�WKHVLV�

7KHVH�WKHRULHV�ZHUH�GHYHORSHG�ZKLOH�EUDLQVWRUPLQJ�DQG�H[SHULPHQWLQJ�ZLWK�PDQ\�UHODWHG

LGHDV���7KH�QH[W�VHFWLRQ�GHWDLOV�WKH�WKUHH�H[SHULPHQWV�WKDW�SURGXFHG�DQG�LQFRUSRUDWHG�WKHVH

SULQFLSOHV�



FKDSWHU�IRXU

7KUHH�([SHULPHQWV

7KH�LGHDV�RI�$QLPLVW�,QWHUIDFH�ZHUH�SURGXFHG�WKURXJK�D�GHVLJQ�LPSOHPHQWDWLRQ�LWHUDWLRQ

PRGHO�RI�GHYHORSPHQW���$IWHU�UHVHDUFKLQJ�UHOHYDQW�DUHDV��,�VNHWFKHG�DQG�LPSOHPHQWHG�DQ

LGHD���,�DQDO\]HG�WKDW�SURMHFW��IRXQG�LQWHUHVWLQJ�SRLQWV��DQG�UH�GLG�WKH�HQWLUH�SURFHVV��7KDW

VHFRQG�LGHD�ZDV�UH�DQDO\]HG��DQG�,�FDPH�XS�ZLWK�D�ILQDO�SURMHFW�WKDW�LQFRUSRUDWHG�VDOLHQW

SRLQWV�IURP�RWKHU�WZR���,Q�DOO�FDVHV��WKH�´IXQFWLRQDO�VNHWFKHVµ�ZHUH�GHYHORSHG�WR�SRLQW�RI

XVDELOLW\��QRW�IXOO�IXQFWLRQDOLW\���,�SURGXFHG�MXVW�HQRXJK�LQWHOOLJHQFH�WR�SURYLGH�LQWHUHVWLQJ

RXWSXW�IRU�WKH�GLVSOD\�DOJRULWKPV�

7KH�QH[W�IHZ�VHFWLRQV�GHVFULEH�WKH�WKUHH�SURWRW\SHV��DGGUHVVLQJ�LVVXHV�RI�GHVLJQ�

LPSOHPHQWDWLRQ��DQG�FULWLFDO�UHYLHZ���´7KH�*HQLHµ��DQ�DQWKURSRPRUSKLF�LQWHUIDFH��ZDV

GHYHORSHG�WR�H[SORUH�WKH�LVVXHV�RI�KXPDQ�OLNH�FKDUDFWHUV�RQ�WKH�FRPSXWHU�GHVNWRS���$Q

DQDO\VLV�RI�WKH�GDQJHUV�RI�WKDW�VW\OH�RI�LQWHUDFWLRQ�OHG�PH�WR�H[SHULPHQW�ZLWK�WKH

´%DFNJURXQGµ�SURMHFW��UHSODFLQJ�WKH�GHVNWRS�EDFNJURXQG�ZLWK�FRQWUROODEOH�UDQGRP�DFFHVV

IXOO�IUDPH�YLGHR���)LQDOO\��´0LVH�HQ�6FHQHµ�H[SHULPHQWHG�ZLWK�OLJKWZHLJKW�QRQ�

DQWKURSRPRUSKLF�FKDUDFWHUV�LQ�D�UHQGHUHG�HQYLURQPHQW�

([SHULPHQW����7KH�*HQLH

2YHUYLHZ ��

�1RWH��VRPH�WKLV�VHFWLRQ�LV�DGDSWHG�IURP�>/DFKPDQ��@�

0RVW�RI�WKH�DWWHQWLRQ�VXUURXQGLQJ�HPERGLHG�DJHQWV�LV�FRQFHUQHG�ZLWK�´WUDGLWLRQDOµ

FKDUDFWHU�EDVHG�V\VWHPV��WKDW�LV��ZLWK�UHFRJQL]DEOH�DQLPDO�RU�KXPDQRLG�IRUPV��DOEHLW�RI�D

YDULHW\�RI�UHQGHULQJ�VW\OHV�DQG�DQLPDWLRQ�W\SHV�����+RZHYHU��IODJVKLS�V\VWHPV�VXFK�DV�(DJHU

>&\SKHU��@�1HZW�>6KHWK��@�VHHPHG�WR�XVH�WKH�FKDUDFWHU�DV�PHUH�LQGLFDWRUV�RI�VWDWLF�VWDWH��WKH

V\VWHP�LV�OLVWHQLQJ��RU�LW·V�EXV\��RU�LW�KDV�D�VXJJHVWLRQ���(YHQ�WKH�DQLPDWLRQV�RI�ODWHVW�

JHQHUDWLRQ�V\VWHPV�OLNH�0LFURVRIW·V�2IILFH�$VVLVWDQW�>0LFURVRIW��@�DUH�IRFXVVHG�RQ�VLPSOLVWLF



FRPPXQLFDWLRQ�OLNH�´,·P�QRZ�SULQWLQJµ�RU�´,�UHDOL]HG�WKDW�\RX�WROG�PH�WR�VDYH�WKH�ILOH��DQG

,·P�QRZ�VDYLQJ�WKDW�ILOHµ���7KH\�FRQYH\�WKDW�LQIRUPDWLRQ�LQ�DQ�HQWHUWDLQLQJ��ZHOO�DQLPDWHG

IDVKLRQ��EXW�WKH�JRDOV�WKH\�DUH�SXUVXLQJ�DUH�OLPLWHG�DQG�QRW�WKDW�KHOSIXO���$V�'LVQH\

DQLPDWRUV�FDXWLRQ��´'R�QRW�ZULWH�GLDORJXH�WKDW�GHVFULEHV�ZKDW�\RX�DUH�VHHLQJ���,I�D�FKDUDFWHU

LV�SDQWLQJ�DQG�VZHDWLQJ�IRUP�WKH�KHDW��WKH�ODVW�WKLQJ�KH�QHHGV�LV�D�OLQH�WKDW�VWDWHV��¶%R\��DP�,

KRW·µ�>'LVQH\�S���@���$�FKDUDFWHU·V�DQLPDWLRQ�VKRXOG�QRW�EH�GHVLJQHG�WR�FRQYH\�ZKDW�WKH

XVHU�DOUHDG\�NQRZV�

,I�RQH�KDV�WDNHQ�WKH�DGPLWWHGO\�ULVN\�VWHS�RI�LQFRUSRUDWLQJ�D�FKDUDFWHU�UHSUHVHQWDWLRQ�LQWR

VRIWZDUH��WKDW�UHSUHVHQWDWLRQ�VKRXOG�DGG�IXQGDPHQWDOO\�VLJQLILFDQW�IHDWXUHV�WR�WKH�V\VWHP�

)HHGEDFN�DERXW�WKH�PDFKLQH�FRUUHFWO\�UHFHLYLQJ�DQG�LQWHUSUHWLQJ�FRPPDQGV�LV�LQGHHG�D

XVHIXO�IHDWXUH��KRZHYHU��LW�GRHVQ·W�MXVWLI\�D�PDMRU�PHWDSKRULF�VKLIW�LQ�UHSUHVHQWDWLRQ�

$QLPDWLQJ�WKH�2IILFH�$VVLVWDQW�LQ�RUGHU�WR�JHW�\RXU�DWWHQWLRQ��LH��WKH�3DSHU�&OLS�FKDUDFWHU

WDSSLQJ�WKH�VFUHHQ�DQG�SHHULQJ�RXW�DW�WKH�XVHU��VHHPV�FORVHU�WR�WKH�PDUN��EXW�VWLOO�GRHVQ·W

FDSLWDOL]H�RQ�D�NH\�FRQFHSW���:KDW�DQ�DQWKURSRPRUSKLF�RU�DQLPDOLVWLF�LQWHUIDFH�DGGV�WR�WKH

HTXDWLRQ�LV�WKH�DELOLW\�WR�DFW���7R�SHUIRUP���7R�FRQYH\�D�PHVVDJH�ZLWK�HPRWLRQ��ZLWK�ERG\

ODQJXDJH��ZLWK�PHWD�LQIRUPDWLRQ�WKDW�OHWV�XV�NQRZ�VRPHWKLQJ�DERXW�WKH�VLWXDWLRQ�HYHQ

EHIRUH�ZH�FRQVFLRXVO\�SDUVH�WKH�PHVVDJH���7KHUH�DUH�PDQ\�ZD\V�DQ�DQLPDWH�FUHDWXUH�FDQ

GLVSOD\�WKLV�PHWD�LQIRUPDWLRQ��VXFK�DV�UHSUHVHQWDWLRQ��UHQGHULQJ��RU�VW\OH�RI�PRYHPHQW�

(DFK�PHWKRG�FDQ�FRPPXQLFDWH�ZKLOH�LPSO\LQJ�LQIRUPDWLRQ�DERXW�ZKDW�WKH�PHVVDJH�LV�

:KDW�FKDUDFWHU�EDVHG�LQWHUIDFHV�FDQ�OHYHUDJH�LV�RXU�DELOLW\�WR�UHDG�VXFK�PHWD�LQIRUPDWLRQ

WUDQVSDUHQWO\��DW�D�VXE�FRQVFLRXV�OHYHO�

:H�FDQ�DOVR�XVH�WKH�VHWWLQJ��WKH�HQYLURQPHQW�LQ�ZKLFK�WKH�FKDUDFWHU�LQWHUDFWV��DV�SDUW�RI�WKH

FRPPXQLFDWLRQ�SURFHVV���7KLV�FDQ�EH�H[SUHVVHG�WKURXJK�DQLPDWHG�DQG�H[SUHVVLYH

HQYLURQPHQWV��RU�E\�KDYLQJ�WKH�FKDUDFWHU�UHDFW�WR�WKH�FRPSXWHU�GHVNWRS�²�LQ�HIIHFW��SODFLQJ

WKH�XVHU�DQG�FKDUDFWHU�LQ�WKH�VDPH�HQYLURQPHQW���*D]H�GLUHFWLRQ��ORFDWLRQ�DQG�RWKHU�IHDWXUHV

RI�WKH�FKDUDFWHU·V�DQLPDWLRQ�EHFRPH�PRUH�PHDQLQJIXO�ZKHQ�WKHUH�DUH�RWKHU�IHDWXUHV�IRU�WKH

FKDUDFWHU�WR�´SOD\�RII�RIµ�



´7KH�*HQLHµ�ZDV�WKH�ILUVW�GHVLJQ�VNHWFK�SURGXFHG���0\�JRDOV�ZHUH�WR�H[SHULPHQW�ZLWK�D

GHFLGHGO\�DQWKURSRPRUSKLF�LQWHUIDFH�WKDW�ZDV�FDSDEOH�RI�VHYHUDO�UHVSRQVHV�WR�D�SDUWLFXODU

PHVVDJH�W\SH���$V�SDUW�RI�WKH�SURMHFW��,�DOVR�ZDQWHG�WR�FUHDWH�DQ�LQWHOOLJHQW�DJHQW�EDFN�HQG�WR

GULYH�WKH�SURFHVV�

7KH�V\VWHP�GLUHFWV�D�FDUWRRQ�UHQGHUHG�*HQLH�RQ�D�:LQGRZV�GHVNWRS��ZKLFK�SHUIRUPV

DQLPDWLRQV�DW�WKH�UHTXHVW�RI�D�ZHE�EURZVLQJ�DQG�DQ�HPDLO�SDUVLQJ�DJHQW���7KH�FKDUDFWHU·V

EHKDYLRXU�LV�EDVHG�RQ�D�UDWLQJ�RI�KRZ�KDUG�LW�VKRXOG�ZRUN�WR�DWWUDFW�WKH�XVHU·V�DWWHQWLRQ��QRW

MXVW�RQ�WKH�IDFW�WKDW�LW�KDV�D�PHVVDJH���7KH�FKDUDFWHU�LV�D�IUDPHOHVV�ZLQGRZ��FRQWUROOHG

WKURXJK�LQVWUXFWLRQV�D�VHUYHU�VHQGV�WR�D�ZHE�EURZVHU�ZLQGRZ�

,Q�WKH�ILUVW�H[DPSOH��HPDLO�UHFHLYHG�WR�DQ�DFFRXQW�WULJJHUV�D�VHQGHU�ORRNXS��VHH�(PDLO�)LOWHU�LQ

WKH�,PSOHPHQWDWLRQ�VHFWLRQ�IRU�D�GLVFXVVLRQ����7KH�SULRULW\�OHYHO�DVVRFLDWHG�ZLWK�WKH�VHQGHU�LV

XVHG�WR�LQIOXHQFH�WKH�FKDUDFWHU�DV�LW�DWWUDFWV�WKH�XVHU·V�DWWHQWLRQ�WR�WKHLU�GHVNWRS�HPDLO�FOLHQW

�LI�LW�FKRRVHV�WR�GR�VR�DW�DOO��

,Q�WKH�VHFRQG�H[DPSOH��WKH�FKDUDFWHU�LV�FRQQHFWHG�WR�0DLWUH�'��D�VLWH�EDVHG�ZHE�EURZVLQJ

DJHQW�EXLOW�DV�SDUW�RI�P\�DJHQW�EDVHG�UHVHDUFK���7KH�XVHU�FDQ�EURZVH�D�VSHFLILF�ORFDWLRQ�ZLWK

,QWHUQHW�([SORUHU����LQ�WKLV�FDVH��WKH�����SDJHV�RI�WKH�,QWHUDFWLYH�&LQHPD�VLWH����7KHLU�DFWLRQV

DUH�UHSRUWHG�EDFN�WR�VRIWZDUH�RQ�WKH�VHUYHU��ZKLFK�FRPHV�XS�ZLWK�D�UDWHG�UHFRPPHQGDWLRQ

RI�RWKHU�SDJHV�RQ�WKDW�SDUWLFXODU�VLWH�ZKLFK�WKH�XVHU�PLJKW�OLNH�WR�YLVLW���,QVWUXFWLRQV�IRU

FKDUDFWHU�EHKDYLRXU�DUH�VHQW�DV�-DYD6FULSW�EDFN�WR�WKH�FOLHQW��DQG�WKH�*HQLH�UHDFWV

DFFRUGLQJO\���7KH�XVHU�FDQ�FOLFN�GLUHFWO\�RQ�WKH�FKDUDFWHU�WR�VHH�DQG�DFW�RQ�0DLWUH�'·V

UHFRPPHQGDWLRQV�

,PSOHPHQWDWLRQ

7KH�V\VWHP�XVHV�WKH�EHWD���UHOHDVH�0LFURVRIW�$JHQW���$FWLYH�;�FRQWURO�IRU�DQLPDWLRQ�DQG

FKDUDFWHU�DSSHDUDQFH���7KH�$FWLYH�;�FRQWURO�LV�D�ZLQGRZOHVV�DQLPDWHG�*HQLH��ZKLFK�FDQ�EH

FRQWUROOHG�WKURXJK�D�&����9LVXDO�%DVLF��9%6FULSW�RU�-DYD6FULSW�LQWHUIDFH���,QVWUXFWLRQV

LQFOXGH�VXFK�FRPPDQGV�DV�´*ODQFH/HIWµ��´0RYH7R�[�\�µ��´$SSURYDOµ��DQG�´6DGµ���,Q�WKLV

SURMHFW��WKH�JHQLH�LV�FRQWUROOHG�WKURXJK�-DYD6FULSW�G\QDPLFDOO\�JHQHUDWHG�E\�3HUO�����&*,�DQG

VKHOO�VFULSWV��VHUYHG�E\�D�1HWVFDSH�&RPPXQLFDWLRQV�ZHE�VHUYHU�



$Q�LQVWDQFH�RI�WKH�,QWHUQHW�([SORUHU�ZHE�EURZVHU�LQLWLDOL]HV�DQG�FRQWUROV�WKH�*HQLH��KROGLQJ

LW�DW�D�QHXWUDO�VWDWH�DQG�VHQGLQJ�LW�WR�DQ�LQLWLDO�ORFDWLRQ���7KH�ZLQGRZ�DFWV�DV�D�FRQGXLW�IRU�DOO

LQIRUPDWLRQ�WR�DQG�IURP�WKH�DFWXDO�DJHQW�EDVHG�LQWHOOLJHQFH��ZKLFK�IRU�RXU�H[DPSOH�UHVLGHV

VHUYHU�VLGH��DOWKRXJK�LQ�SUDFWLFH�WKH�LQWHOOLJHQFH�EHKLQG�WKH�FKDUDFWHU�FRXOG�EH�UHDOL]HG�XVLQJ

D�FRPELQDWLRQ�RI�ORFDO�DQG�UHPRWH�LQIOXHQFHV���7KH�EURZVHU�LV�FRQVWDQWO\�SROOLQJ�WKH�VHUYHU

IRU�LQVWUXFWLRQV��DQG�UHSRUWLQJ�WKH�VWDWH�RI�WKH�FOLHQW����IRU�H[DPSOH��LI�WKH�XVHU�XVHV�DQRWKHU

EURZVHU�ZLQGRZ��WKH�EURZVHU�UHSRUWV�ZKHQ�D�QHZ�85/�LV�ORDGHG�

7KH�VHUYHU�UHWXUQV�LQVWUXFWLRQV�LQ�WKH�IRUP�RI�QHZ�-DYD6FULSW�IXQFWLRQ�FDOOV��HLWKHU

PDLQWDLQLQJ�WKH�*HQLH�LQ�D�IL[HG�VWDWH��RU�LQVWUXFWLQJ�LW�WR�PRYH�DQG�H[SUHVV�DQ�DFWLRQ�

9DULRXV�VHUYHU�VLGH�VXEV\VWHPV�DUH�SROOHG�WR�GHWHUPLQH�WKH�FRPPDQGV��HJ��DQ�HPDLO�ILOWHU�RU

WKH�0DLWUH�'�VLWH�DJHQW�>GLVFXVVHG�EHORZ@���DQG�DFWLRQV�VXFK�DV�ZHE�EURZVHU�FRPPDQGV�

RXWVLGH�WKH�VFRSH�RI�WKH�FKDUDFWHU·V�DQLPDWLRQ��FDQ�DOVR�EH�UHWXUQHG�

1RWH�WKDW�WKH�$JHQW�FRQWURO�KDV�VHYHUDO�IHDWXUHV��VXFK�DV�YRLFH�FRPPDQG�DQG�UHVSRQVH��DQG

LGOH�DQLPDWLRQV�ORRSV��ZKLFK�KDYH�EHHQ�GLVDEOHG�IRU�WKH�SXUSRVHV�RI�WKHVH�V\VWHPV���)RU�D

GLVFXVVLRQ�RI�WKH�UHDVRQV�EHKLQG�WKH�FRQILJXUDWLRQ��VHH�EHORZ�

(PDLO�)LOWHU

7KH�*HQLH�FDQ�UHDFW�WR�HPDLO�VHQW�WR�D�FHUWDLQ�DFFRXQW��DFWLQJ�DV�DQ�LQWHOOLJHQW�´[ELIIµ��D

SURJUDP�XVHG�RQ�8QL[�V\VWHPV�WR�DOHUW�WKH�XVHU�RI�QHZ�PDLO����$�IODW�WH[W�ILOH�ZDV�ZULWWHQ�

FRQWDLQLQJ�HPDLO�DGGUHVVHV�DQG�DVVRFLDWHG�´SULRULW\µ�UDWLQJV���+LJK�YROXPH�OLVWV��IRU�H[DPSOH�

ZHUH�JLYHQ�ORZ�SULRULW\��ZKLOH�FORVH�IULHQGV�RU�WKH�DXWKRU·V�SURIHVVRU�UHFHLYHG�KLJKHU

UDQNLQJV���7KH�OLVW�VLPXODWHG�WKH�ZRUN�RI�DQ�LQWHOOLJHQW�XVHU�PRGHOLQJ�DJHQW��ZKLFK�PLJKW�EH

DEOH�WR�JOHDQ�VXFK�UDQNLQJV�WKURXJK�REVHUYLQJ�XVHU�DFWLRQV�RYHU�D�SHULRG�RI�WLPH��RU�E\

FRPPXQLFDWLQJ�ZLWK�RWKHU�XVHU�DJHQWV�LQ�WKH�VDPH�ZRUNJURXSV�DQG�QHW�FRPPXQLWLHV

>0DHV��@�

:KHQ�HPDLO�LV�UHFHLYHG�DW�WKH�XVHU·V�3RVW�2IILFH�VHUYHU��LW�LV�VWRUHG�IRU�GHOLYHU\�DV�XVXDO���$

3HUO�VFULSW�VFDQV�IRU�WKH�KLJKHVW�UDQNHG�LQFRPLQJ�PHVVDJH�LQ�WKH�TXHXH��GHWHUPLQHV

EHKDYLRXUV�DFFRUGLQJ�WR�D�OLVW�RI�UHDFWLRQV��DQG�JHQHUDWHV�-DYD6FULSW�LQVWUXFWLRQV���7KHVH



LQVWUXFWLRQV�DUH�VHQW�YLD�+773�WR�WKH�$FWLYH�;�*HQLH�RQ�WKH�XVHU·V�PDFKLQH��ZKLFK�DQLPDWHV

DFFRUGLQJO\�

7KH�UHDFWLRQV�LQFOXGH�VXFK�EHKDYLRXUV�DV�VLPSO\�JODQFLQJ�DW�WKH�LFRQ�RI�WKH�XVHU·V�HPDLO�

UHDGHU�IRU�ORZ�SULRULW\�PHVVDJHV��RU�SRLQWLQJ�PRUH�YLJRURXVO\�IRU�KLJKHU�UDWHG�HPDLO���7RS

SULRULW\�PHVVDJHV�FDXVH�WKH�FKDUDFWHU�WR�ZDYH�LWV�DUPV�WR�DWWUDFW�DWWHQWLRQ��PRYH�DFURVV�WKH

GHVNWRS�WR�D�SRVLWLRQ�QH[W�WR�WKH�HPDLO�UHDGHU�DSSOLFDWLRQ��DQG�VWDUH�DW�WKH�LFRQ��)LJXUH����

7KLV�H[DPSOH�SODFHV�WKH�FKDUDFWHU�´LQ�WKH�ZRUOGµ�RI�WKH�FRPSXWHU�VFUHHQ��DOORZLQJ�LW�WR

LQWHUDFW�ZLWK�WKH�VDPH�LFRQV��DSSOLFDWLRQV�DQG�GHVNWRS�WRROV�DV�WKH�XVHU���7KH�LGHD�LV�WR�DOORZ

WKH�FKDUDFWHU�DQG�WKH�XVHU�WR�XVH�WKH�VDPH�YRFDEXODU\�DQG�IXQFWLRQDOLW\��WR�HQFRXUDJH�WKH

LPSUHVVLRQ�WKDW�WKH\�DUH�ERWK�DSSURDFKLQJ�WKH�VDPH�SUREOHP�VHW��DOWKRXJK�ZLWK�GLIIHUHQW

VNLOOV��²�LQ�HIIHFW��WR�HVWDEOLVK�WKH�FRPPRQ�´JURXQGLQJµ�6XVDQ�%UHQQDQ�QRWHV�DV�LQFUHGLEO\

LPSRUWDQW�LQ�RXU�KXPDQ�KXPDQ�FRPPXQLFDWLRQV�>%UHQQDQ��@�

7KLV�LV�D�GHSDUWXUH�IURP�V\VWHPV�ZKLFK�WU\�WR�PDNH�WKH�VSHFLILF�DSSOLFDWLRQ�LQVHSDUDEOH�IURP

WKH�LQWHUIDFH�DJHQW��DV�LQ�WKH�FDVH�RI�1HZW�>6KHWK��@�RU�$SSOH�*XLGHV�>/DXUHO��@���1DVV�DQG

5HHYHV�KDYH�IRXQG�WKDW�SUHVHQWLQJ�D�FKDUDFWHU��RU�WKH�FRPSXWHU�LWVHOI��DV�FR�HTXDO��D�PHPEHU

RI�WKH�VDPH�WHDP��LQFUHDVHG�WKH�XVHU·V�WUXVW�DQG�LQWXLWLYH�XQGHUVWDQGLQJ�RI�WKH�DJHQW�DQG�LWV

DFWLRQV���7KHVH�NLQGV�RI�IHHOLQJV�DUH�H[WUHPHO\�LPSRUWDQW�WR�LQVWLOO�LQ�VRPHRQH�XVLQJ�D

VRIWZDUH�DJHQW��DQG�DW�SUHVHQW�DUH�OHVV�ZHOO�XQGHUVWRRG�WKDQ��VD\��NQRZOHGJH�DFTXLVLWLRQ��RU

XVHU�PRGHOLQJ��RU�RWKHU�LQWHOOLJHQFH�EDVHG�DVSHFWV�RI�DJHQW�FUHDWLRQ���7KLV�VNHWFK�UHSUHVHQWV

DQ�LQWHUHVWLQJ�GLUHFWLRQ�IRU�GHDOLQJ�ZLWK�FRPIRUW�OHYHOV�LQ�VRIWZDUH�DJHQWV�

%\�IUHHLQJ�WKH�FKDUDFWHU�IURP�D�SDUWLFXODU�ORFDWLRQ�RQ�WKH�VFUHHQ��PRELOLW\�EHFRPHV�SDUW�RI

WKH�*HQLH·V�H[SUHVVLYH�YRFDEXODU\��ZKLFK�LQ�WXUQ�H[WHQGV�WKH�V\VWHP·V�DELOLW\�WR

FRPPXQLFDWH����7KH�FKDUDFWHU�KDV�PRUH�PDQHXYHUV�IRU�JDLQLQJ�WKH�XVHU·V�DWWHQWLRQ�LQ�LWV

UHSHUWRLUH��DQG�PRUH�ZD\V�IRU�WKH�WR�V\VWHP�FRPPXQLFDWH�DERXW�VSHFLILF�DSSOLFDWLRQV���$V

XVHUV�DQG�PDFKLQHV�PXOWL�WDVN��WKH�LQWHUIDFH�FKDUDFWHU�QHHGV�WR�VZLWFK�FRQWH[WV�MXVW�DV

UDSLGO\��UHIHUULQJ�GLUHFWO\�WR�WKH�VFUHHQ�HOHPHQWV�DQG�LFRQV�WKDW�WKH�XVHU�LV�PDQLSXODWLQJ�KHOSV

FRPPXQLFDWLRQ�WR�EH�HIILFLHQW�DQG�FOHDU�



0DLWUH�'�,QWHUIDFH

0DLWUH�'�LV�D�ZHE�VLWH�EDVHG�EURZVLQJ�DJHQW�EHLQJ�GHYHORSHG�E\�WKH�DXWKRU���7KURXJK�RII�

OLQH�WH[WXDO�DQDO\VLV�RI�WKH�SDJHV�DVVRFLDWHG�ZLWK�D�VLWH��0DWLUH�'�FUHDWHV�FURVV�LQGH[HG

UHODWLRQV�EHWZHHQ�VLPLODU�SDJHV���$V�D�YLVLWRU�EURZVHV�WKH�VLWH��0DLWUH�'�QRWLFHV�ZKLFK�SDJH

WKH�XVHU�LV�RQ�DQG�LV�DEOH�WR�SURGXFH�UDWHG�UHFRPPHQGDWLRQV�RI�UHODWHG�85/V�WKH�XVHU�PLJKW

ZDQW�WR�FKHFN�RXW��DOO�RQ�WKH�VDPH�VHUYHU���7KH�SURSRVDO�LV�WR�PDNH�YLVLWLQJ�D�ZHE�VLWH�LQWR�D

WZR�SDUW\�DJHQW�LQWHUDFWLRQ��D�XVHU�DJHQW��ZLWK�D�PRGHO�RI�WKH�WDVWHV�DQG�FXUUHQW�LQWHUHVWV�RI

LWV�XVHU��QHJRWLDWHV�ZLWK�WKH�VLWH�EDVHG�DJHQW�DQG�LWV�LQWLPDWH�NQRZOHGJH�RI�WKH�FRQWHQW�LW

KRVWV���7KH�UHVXOW�ZRXOG�EH�D�UDWHG�UHFRPPHQGDWLRQ��RU�JURXS�RI�UHFRPPHQGDWLRQV��DV�D

FRQILJXUDEOH�RSWLRQ��ZKLFK�FDQ�WKHQ�EH�SDVVHG�RQ�WR�WKH�XVHU�

$Q�DQLPDWHG�FKDUDFWHU�FDQ�ZRUN�LQ�FRQFHUW�ZLWK�0DLWUH�'��DV�WKH�LQWHUIDFH�WR�WKH

LQWHOOLJHQFH���7KH�$FWLYH�;�FKDUDFWHU�LV�VSDZQHG�E\�D�VHFRQG�EURZVHU�ZLQGRZ��ZKLFK�DOVR

FRQWDLQV�HPEHGGHG�-DYD6FULSW�IXQFWLRQV�WR�WUDFN�HYHQWV�LQ�WKH�XVHU�FRQWUROOHG�ZLQGRZ�

:KHQHYHU�WKH�XVHU�PRYHV�WR�D�QHZ�SDJH��WKH�QHZ�85/�LV�UHSRUWHG�EDFN�WR�0DLWUH�'��ZKLFK

UXQV�VHUYHU�VLGH���%URZVHU�KLVWRU\��NH\ZRUGV�ZKLFK�GHVFULEH�WKH�QHZ�SDJH��DQG�WZR

´UHVHUYHGµ�ILHOGV�DUH�WKHQ�XVHG�WR�SURGXFH�D�JURXS�RI�UHFRPPHQGHG�´QH[W�SDJHVµ�IRU�WKH

XVHU�WR�EURZVH���7KH�WZR�H[WUD�ILHOGV�VLPXODWH�WKH�LQSXW�RI�D�SHUVRQDO�XVHU�PRGHOLQJ�DJHQW�

RQH�FRQWDLQV�FXUUHQW�NH\ZRUGV�WKDW�PDNH�XS�WKH�XVHU·V�JHQHUDO�SURILOH��WKH�RWKHU�VKRUW�WHUP

LQWHUHVWV�IRU�WKLV�SDUWLFXODU�VHVVLRQ���$�XVHU�DJHQW�FRXOG�ILOO�LQ�WKHVH�ILHOGV�ZLWK�D�YDULHW\�RI

VXEMHFWV��GHSHQGLQJ�RQ�ERWK�KRZ�PXFK�LW�ZDQWHG�WR�UHYHDO�DERXW�LWV�XVHU�DQG�LWV�SHUFHSWLRQ

RI�WKH�XVHU·V�LQWHQWLRQV�GXULQJ�WKH�VLWH�YLVLW���7KH�VWUHQJWK�RI�0DLWUH�'·V�KLJKHVW

UHFRPPHQGDWLRQ��EDVHG�RQ�WKHVH�LQSXWV��LV�XVHG�WR�FUHDWH�EHKDYLRXUV�LQ�WKH�FOLHQW�VLGH

FKDUDFWHU�

)RU�H[DPSOH��ORZ�UDWHG�UHFRPPHQGDWLRQV�SURGXFH�QR�YLVLEOH�UHDFWLRQ�LQ�WKH�FKDUDFWHU���,I

WKH�XVHU�ZLVKHV�WR�YLHZ�WKH�DJHQW·V�VXJJHVWHG�SDJHV��WKH\�FDQ�FOLFN�RQ�WKH�FKDUDFWHU�GLUHFWO\

IRU�D�SODLQ�WH[W��RUGHUHG�OLVWLQJ���%HWWHU�PDWFKHV�FDQ�FDXVH�WKH�*HQLH�WR�TXLHWO\�QRG�RQFH��WR

ORRN�DURXQG�DQG�VKUXJ��RU�WR�ZDYH�KLV�DUPV�WR�DWWUDFW�DWWHQWLRQ��)LJXUH�����GHSHQGLQJ�RQ�WKH

QXPHULFDO�UDQNLQJ�RI�WKH�UHFRPPHQGDWLRQ���$JDLQ��FOLFNLQJ�SURGXFHV�D�OLVW�RI

UHFRPPHQGDWLRQV��DQG�VHOHFWLQJ�IURP�WKH�OLVW�VHQGV�WKH�EURZVHU�WR�WKH�QHZ�SDJH



�������������)LJXUH����*HQLH�ZLWK�(PDLO�$JHQW ����������)LJXUH����*HQLH�ZLWK�0DLWUH�'

$QDO\VLV

7KHUH�DUH�VHYHUDO�GLIILFXOWLHV�ZLWK�WKH�HPDLO�V\VWHP�DV�LW�VWDQGV���)LUVW�RI�DOO��WKH�DJHQW

FRPPXQLFDWHV�WKURXJK�VLPSOH�ERG\�ODQJXDJH���7KLV�FDQ�FHUWDLQO\�EH�D�SUREOHP�LQ�D�´ZRUOGµ

ZLWK�PXOWLSOH�VWLPXOL����JD]H�GLUHFWLRQ�LV�D�IDLUO\�DUELWUDU\�UHDFWLRQ�WR�WKH�VSHFLILF�GRPDLQ�RI

HPDLO�KDQGOLQJ���+RZHYHU��DV�WKH�SHUFHLYHG�LPSRUWDQFH�RI�WKH�PHVVDJH�LQFUHDVHV��WKH

DPELJXLW\�RI�WKH�FKDUDFWHU·V�UHVSRQVH�GHFUHDVHV���7KH�FKDUDFWHU�VKLIWV�IURP�VXEWOH�ERG\

ODQJXDJH�WR�JURVV�ORFRPRWLRQ��FRPPXQLFDWLRQ�RFFXUV�DORQJ�D�VSHFWUXP��ZLWK�JHVWXUDO

FRPPXQLFDWLRQ�DW�RQH�HQG�DQG�WKH�GLUHFW�VWLPXODWLRQ�RI�WKH�KXPDQ�UHVSRQVH�WR�GUDPDWLF

PRYHPHQWV�RQ�WKH�RWKHU�

:KHQ�FRQQHFWHG�WR�0DLWUH�'��WKH�FKDUDFWHU�KDV�D�GHFHQW�UDQJH�LQ�LWV�EHKDYLRXUV���9LJRURXV

JHVWLFXODWLRQV�GUDZ�LPPHGLDWH�XVHU�DWWHQWLRQ��ZKLOH�VXEWOH�PRYHPHQWV�DUH�YLVLEOH�RQO\�LI�WKH

XVHU�LV�SD\LQJ�DWWHQWLRQ�WR�WKH�*HQLH���7KH�GLVFUHWH�QDWXUH�RI�WKH�FRPPXQLFDWLRQ��KRZHYHU�

UHPDLQV�D�SUREOHP���,I�WKH�LQLWLDO�PRYHPHQW�LV�QRW�VHHQ��LW�LVQ·W�UHSHDWHG���5DWKHU�WKDQ

LQIOXHQFLQJ�WKH�PRRG�RU�JHQHUDO�EHKDYLRXU�RI�WKH�FKDUDFWHU��WKH�FRQWURO�FDQ�RQO\�DSSO\

VWLPXOL�WR�GLVWLQFW��GLVFUHWH�DQLPDWLRQV���&RPPXQLFDWLRQ�RQ�WKH�SHULSKHU\�RI�DWWHQWLRQ

UHPDLQV�XQH[SORUHG�

7KLV�SDUWLFXODU�SURMHFW�SURGXFHG�VHYHUDO�UHFRPPHQGDWLRQV�IRU�DQWKURSRPRUSKLF�LQWHUIDFH

GHVLJQHUV�LQ�JHQHUDO��DQG�WKH�0LFURVRIW�$JHQW�WHDP�LQ�SDUWLFXODU����)LUVW�DQG�IRUHPRVW�LV�WKH

SRLQW�PDGH�DW�WKH�EHJLQQLQJ�RI�WKLV�VHFWLRQ��WKH�SULPDU\�EHQHILW�RI�DQ�HPERGLHG�LQWHUIDFH�OLHV



LQ�WKH�UDQJH�RI�SRVVLEOH�H[SUHVVLRQV���&KDUDFWHUV�IURP�IXOO���'�ILJXUHV�WR�OLQH�GUDZLQJV�FDQ

DOO�SURGXFH�D�ZLGH�YDULHW\�RI�HPRWLRQDO�SRVHV��GLVFUHWH��IUDPH�EDVHG�DQLPDWLRQ�FRPSOHWHO\

LJQRUHV�WKLV�IDFW���,Q�RUGHU�WR�FDSLWDOL]H�RQ�PRRGV��WR�DGG�LQ�SDUDPHWHUV�IRU�KRZ�WR�GR

VRPHWKLQJ��LQ�DGGLWLRQ�WR�´ZKDW�WR�GRµ���RWKHU�DQLPDWLRQV�VW\OHV�VHHP�FDOOHG�IRU���6SOLQH�DQG

185%6�JUDSKLFDO�VW\OHV�ZLOO�EH�GLVFXVVHG�LQ�D�ODWHU�VHFWLRQ�>VHH�´0LVH�HQ�VFHQHµ�EHORZ@

5HODWHG�WR�WKLV�LV�WKH�QHHG�IRU�DQ�DUFKLWHFWXUH�WKDW�VXSSRUWV�PXOWLSOH�GLUHFWLYHV���$V

>%OXPEHUJ��@��>(OOLRW��@��>(OOLRW��@��>3HUOLQ��@�DQG�RWKHUV�KDYH�GLVFXVVHG��VRPH�FRPELQDWLRQ

RI�DFWLRQ�VNLOOV�DQG�HPRWLRQDO�PRGLILHUV�FDQ�LQFUHDVH�WKH�UDQJH�RI�DFWLQJ�DELOLWLHV�RI�WKH

FKDUDFWHU���7KH�DELOLW\�WR�´*ODQFH/HIWµ�DQG�ORRN�´6DGµ�LV�D�XVHIXO��LI�QRW�HVVHQWLDO��WUDLW���$

JUHDWHU�JUDQXODULW\�RI�FRQWURO�LQ�WKH�FKDUDFWHU�UHVXOWV�LQ�D�PRUH�VRSKLVWLFDWHG�FRQWURO�

LQWHUIDFH��DV�DOUHDG\�GLVFXVVHG��KRZHYHU��LW�VHHPV�KDUG�WR�MXVWLI\�WKH�SUHVHQFH�RI�WKH�FKDUDFWHU

DW�DOO�ZLWKRXW�LW�

)LQDOO\��WKH�PHVVDJLQJ�V\VWHP�VKRXOG�EH�GHVLJQHG�DURXQG�D�UDQJH�RI�SULRULWLHV�DQG�W\SHV�RI

PHVVDJHV���,I�DOO�YRFDO�PHVVDJHV�LQ�WKH�UHDO�ZRUOG�ZHUH�GHOLYHUHG�DW�WKH�VDPH�SLWFK��YROXPH�

DQG�WLPEUH��LW�ZRXOG�EH�LPSRVVLEOH�WR�JOHDQ�WKH�PHWD�LQIRUPDWLRQ�ZH�QHHG�LQ�RUGHU�WR�PDNH

VHQVH�RI�WKH�ZRUOG����,Q�WKH�VDPH�ZD\��WKH�SDOHWWH�IRU�JUDSKLFDO�FKDUDFWHUV�VKRXOG�EH�IXOO\

H[SORLWHG�WR�PDNH�WKH�PRVW�RI�WKH�PHGLXP��VSHFLILFDOO\��IHDWXUHV�VXFK�DV�VFDOH��SHUVSHFWLYH�

RSDFLW\��DQG�HYHQ�JUDSKLFDO�VW\OH�FDQ�DOO�EH�XVHG�WR�DGG�WR�WKH�UDQJH�RI�PHVVDJHV�WKH

FKDUDFWHU�FDQ�GHOLYHU���7KH�0LFURVRIW�FRQWURO�LV�D�JUHDW�SURWRW\SLQJ�WRRO��SULPDULO\�GXH�WR�WKH

TXDOLW\�RI�UHQGHULQJ�DQG�HDVH�RI�SURJUDPPLQJ���+RZHYHU��LWV�XQGHUO\LQJ�DUFKLWHFWXUH�UHVWULFWV

HIIRUWV��LPSO\LQJ�WKDW�PRVW�FKDUDFWHUV�FUHDWHG�ZLWK�WKH�V\VWHP�ZLOO�ORRN�DQG�EHKDYH�DOPRVW

LGHQWLFDOO\�

7KLV�SURMHFW�EHJDQ�ZLWK�WKH�SUHPLVH�WKDW�DQWKURSRPRUSKLVP�ZDV�WKH�IRUP�RI�H[SUHVVLYH�

LQWHUIDFH�PRVW�VXLWHG�WR�DJHQW�LQWHOOLJHQFH���)URP�KHUH��,�UHDOL]HG�WKDW�PDQ\�RI�WKH�EHQHILWV�,

QRWHG�FRXOG�EH�HPEHGGHG�LQ�RWKHU��OHVV�´GDQJHURXVµ�UHSUHVHQWDWLRQV���7KH�*HQLH�LWVHOI

VHHPHG�WRR�VWULNLQJ�D�FKDUDFWHU�²WRR�FRPSOH[�DQG�WRR�GHWDLOHG�WR�FRQYH\�WKH�UHODWLYHO\

VLPSOH�PHVVDJHV�SURGXFHG�E\�P\�VRIWZDUH�DJHQWV���$QG�\HW��DQLPDWHG�LFRQV��OLNH�WKH

PDLOER[�DQG�IODJ�LQGLFDWRU�IRXQG�RQ�VRPH�8QL[�V\VWHPV��ZHUH�WRR�VSHFLDO�SXUSRVH���6XFK

LFRQV�DUH�EDVLFDOO\�MXVW�JDXJHV��WDNLQJ�XS�VSDFH�ZKHQ�WKH\�GRQ·W�KDYH�PXFK�WR�´VD\µ��DQG



FRPPXQLFDWLQJ�ZLWK�D�YHU\�OLPLWHG�UDQJH�RI�H[SUHVVLRQ�ZKHQ�WKH\�GR���,W�ZDV�RQO\�DIWHU�WKLV

DQDO\VLV�WKDW�,�EHJDQ�VHULRXVO\�ZRUNLQJ�RQ�FKDUDFWHUV�ZLWK�QRQ�KXPDQRLG�DSSHDUDQFH�DQG

DELOLWLHV���,�ZDQWHG�´OLJKWZHLJKWµ�FKDUDFWHUV�ZKRVH�DFWLYLW\�DQG�SUHVHQFH�FRXOG�´GHJUDGHµ

PRUH�UHDGLO\��KRZHYHU��,�ZDQWHG�WR�PDLQWDLQ�WKH�H[SUHVVLYLW\�WKDW�QRQ�LFRQLF�UHSUHVHQWDWLRQV

JDYH�PH���$QLPLVW�FKDUDFWHUV�VKRXOG�VWLOO�EH�DEOH�WR�PRYH�DFURVV�WKH�VFUHHQ��DQG�LQWHUDFW�ZLWK

LFRQV��DJDLQ��VHWWLQJ�WKHPVHOYHV�XS�DV�WHDPPDWHV��ZRUNLQJ�LQ�WKH�VDPH�´ZRUOGµ�DV�WKH�XVHU��

0DQ\�H[DPSOHV�RI�FKDUDFWHU�DQG�VHWWLQJ�FRXOG�ZRUN�LQ�FRQFHUW��LH��WUHDWLQJ�WKH�OLJKWLQJ�DQG

VHWWLQJ�DV�VXSSRUWLQJ�UROHV�DW�VRPH�MXQFWXUHV��DV�FHQWUH�VWDJH�DW�RWKHUV��WR�SURYLGH�ERWK

IRYLDWHG�DQG�SHULSKHUDO�FRPPXQLFDWLRQ���7KHVH�LGHDV�OHG�GLUHFWO\�WR�WKH�QH[W�H[SHULPHQW�

´%DFNJURXQGVµ��ZKLFK�LQ�VRPH�UHVSHFWV�OLHV�DW�WKH�RSSRVLWH�HQG�RI�WKH�´FKDUDFWHUµ�VSHFWUXP�

([SHULPHQW����%DFNJURXQGV

2YHUYLHZ

&RORXU��VRXQG��DQG�ULFK�JUDSKLFDO�LFRQLF�UHSUHVHQWDWLRQV�FKDUDFWHUL]H�WRGD\·V�FRPSXWHU

GHVNWRSV��UHSODFLQJ�WKH�V\VWHP�IRQW��PRQRFKURPH�GLVSOD\V�RI�WKH�SDVW���%XW�DV�6KQHLGHUPDQ

QRWHV��´WKH�FRPSXWHU�LQGXVWU\�DSSHDUV�WR�KDYH�LQDGYHUWHQWO\�FUHDWHG�D�GH�IDFWR�VWDQGDUG

EDVHG�RQ������HUD�KDUGZDUH�DQG�ZLQGRZ�PDQDJHUVµ�>6KQHLGHUPDQ��@���&HUWDLQO\�

EDFNJURXQG�LPDJHU\�RU�´0LFURVRIW�3OXV�µ�VRXQG�DQG�JUDSKLF�VFKHPHV�UHIOHFW�SHUVRQDOLW\�DQG

FXVWRPL]DWLRQ��DQG�FDQ�PDNH�WKH�FRPSXWLQJ�HQYLURQPHQW�PRUH�LQYLWLQJ���7KH�SRWHQWLDO�IRU

XVLQJ�WKHVH�HOHPHQWV�DV�DQ�LQWHJUDO�SDUW�RI�WKH�FRPSXWLQJ�LQWHUIDFH��KRZHYHU��VHHPV�UHODWLYHO\

XQH[SORUHG�

7KH�VHFRQG�VNHWFK�GHDOV�ZLWK�KDUQHVVLQJ�WKHVH��EDFNJURXQG��JUDSKLF�HOHPHQWV�DV�SDUW�RI�DQ

LQWHUIDFH��WR�FRQYH\�FRQWLQXRXV�LQIRUPDWLRQ�WKURXJK�VXEWOH�PHDQV���3URFHVVRU�ORDG��QHWZRUN

WUDIILF��JHQHUDO�LQIRUPDWLRQ�DERXW�V\VWHP�KHDOWK��RU�WLPH�YDULDQW�LQIRUPDWLRQ�OLNH�ODSWRS

EDWWHU\�OLIH�FDQ�EH�LQWHUSUHWHG�WKURXJK�WKH�PRYHPHQW�DQG�FRQWHQW�RI�GHVNWRS�EDFNJURXQG�

GRZQORDG�FRPSOHWLRQ�RU�EDFNJURXQG�SURFHVVLQJ�LV�UHIOHFWHG�WKURXJK�H[LVWLQJ�LQWHUIDFH�

GHFRUDWLRQV�VXFK�DV�ZLQGRZ�ERUGHUV���)RU�WKLV�H[SHULPHQW��WKH�SURFHVVLQJ�LV�GRQH�RQ�D



VHSDUDWH�QHWZRUNHG�PDFKLQH��WR�SUHYHQW�WKH�LQWHUIDFH�IURP�DIIHFWLQJ�WKH�YHU\�V\VWHP�LW
V

WU\LQJ�WR�FKDUDFWHUL]H�

,PSOHPHQWDWLRQ

7KH�9*$�VFUHHQ�RXWSXW�RI�D�3HQWLXP�PDFKLQH�LV�SDVVHG�WKURXJK�D�VLJQDO�FRQYHUWHU��DQG

VHQW�DV�YLGHR�WR�DQ�6*,�,QGLJR����$�*DOLOHR�YLGHR�SURFHVVLQJ�ERDUG�DOORZV�WKH�6*,�WR

FKURPDNH\�RXW�WKH�:LQGRZV�17�EDFNJURXQG��FRQILJXUHG�WR�D�VROLG�FRORXU���DQG�DOORZV

VRIWZDUH�RQ�WKH�6*,�WR�EOHQG�LQ�DUELWUDU\�JUDSKLFV�DQG�YLGHR�

7KH�3HUIRUPDQFH�0RQLWRU�SDFNDJH�RQ�WKH�17�DOORZV�WKH�VWDWH�RI�YDULRXV�KDUGZDUH�DQG

QHWZRUNLQJ�GHYLFHV�WR�EH�SROOHG��LW�SDVVHV�DORQJ�LQIRUPDWLRQ�VXFK�DV�KRZ�KDUG�WKH�SURFHVVRU

LV�ZRUNLQJ��KRZ�PDQ\�IRUHLJQ�XVHUV�DUH�DFFHVVLQJ�ORFDO�GULYHV��RU�KRZ�PDQ\�SDFNHWV�WKH

QHWZRUN�OD\HU�LV�GURSSLQJ���$�9LVXDO�%DVLF�SURJUDP�ZULWHV�WKLV�LQIRUPDWLRQ�WR�D�QHWZRUN

GULYH��VKDUHG�ZLWK�WKH�6*,�XQGHU�D�3&�8QL[�ILOH�VKDULQJ�V\VWHP�FDOOHG�6DPED�

7KH�6*,�FRQWUROV�WKH�FOLS�VHOHFWLRQ��SOD\EDFN�VSHHG�DQG�SOD\�GLUHFWLRQ�RI�YDULRXV�YLGHR�ILOHV�

EDVHG�RQ�WKH�LQIRUPDWLRQ�DERXW�KRZ�WKH�3&�LV�EHKDYLQJ���7KH�17�GHVNWRS�DQG�WKH�YLGHR�DUH

EOHQGHG�WRJHWKHU�DQG�RXWSXW�WR�D�YLGHR�VFUHHQ��ZKLFK�LV�XVHG�LQVWHDG�RI�WKH�UHJXODU�3&

PRQLWRU����7KH�FOLSV�LQFOXGH�WLPH�ODSVHG�LPDJHU\�VXFK�DV�FLW\�VFHQHV��DXWRPRELOH�WUDIILF��WKH

VXQ�ULVLQJ�DQG�VHWWLQJ�RQ�D�FURZGHG�VWUHHW��HWF���FORXG�PRYHPHQWV�DQG�WKH�DSSDUHQW

PRYHPHQW�RI�VWDUV�RYHU�WKH�FRXUVH�RI�WKH�QLJKW��)LJ����

,Q�DGGLWLRQ�WR�UHSODFLQJ�WKH�GHVNWRS�EDFNJURXQG��WKH�FKURPDNH\�EOHQGLQJ�LWVHOI�FDQ�EH

WZHDNHG��DOORZLQJ�WKH�YLGHR�WR�EH�VHHQ�DV�VXEWOH�PRGXODWLRQV�LQ�DSSOLFDWLRQ�ZLQGRZV��RU�DW

YDULRXV�RSDFLWLHV�ZKLOH�RQ�WKH�GHVNWRS�LWVHOI�

$V�D�VPDOO�DGGLWLRQDO�IHDWXUH��VLPSOH�FRQWUROV�ZHUH�ZULWWHQ��DJDLQ�LQ�9LVXDO�%DVLF��WR�PRGLI\

V\VWHP�SURSHUWLHV�VXFK�DV�WKH�WKLFNQHVV�RI�ZLQGRZ�ERUGHUV�DQG�WLWOH�EDUV��DV�DQ�DOWHUQDWH

�DQG�VRPHWLPHV�OHVV�REWUXVLYH��PHDQV�RI�LQIRUPDWLRQ�GLVSOD\�



������������)LJXUH����6WDUILHOG��YDULDEOH�VSHHG�SOD\EDFN

$QDO\VLV

7KH�V\VWHP�ZDV�GHVLJQHG�WR�KDUQHVV��GHDG��VSDFH�LQ�WKH�LQWHUIDFH��FRQYH\LQJ�FRQWLQXRXV

LQIRUPDWLRQ�ZLWKRXW�WDNLQJ�XS�VFUHHQ�UHDO�HVWDWH����5DWKHU�WKDQ�VSHFLDO�SXUSRVH�GLDJQRVWLFV�

UHTXLULQJ�WKH�XVHU�WR�
GHFLGH
�WR�H[DPLQH�V\VWHP�SHUIRUPDQFH��VWDWLF�HOHPHQWV�RI�WKH�VFUHHQ

FRXOG�EH�LQFRUSRUDWHG�LQWR�WKH�LQWHUIDFH���&RPPXQLFDWLRQ�GRHVQ
W�KDYH�WR�KDSSHQ�WKURXJK

QHZ�HOHPHQWV�SRSSLQJ�LQWR�DQ�[�\�ORFDWLRQ�RU�RQWR�WKH�ZLQGRZ�VWDFN��EXW�FDQ�LQVWHDG�EH

LQFRUSRUDWHG�LQWR�WKH�IHDWXUHV�DOUHDG\�YLVLEOH��IRU�D�PRUH�HIILFLHQW��VPRRWK��FRKHUHQW

LQWHUIDFH�

+RZHYHU��WKHUH�LV�D�GHHSHU�LGHD�LQYROYHG��ZKLFK�UHDFKHV�EH\RQG�DQ�LQWHOOLJHQW�XVH�RI�YLVXDO

VSDFH��D�VXEWOH�SURMHFWLRQ�RI�FRQWLQXRXV�LQIRUPDWLRQ��NHHSLQJ�WKH�XVHU�LQIRUPHG�RI�WKH�VWDWH

RI�D�V\VWHP�WKURXJK�EDFNJURXQG�FKDQQHOV��7KH�NLQG�RI�LQIRUPDWLRQ�PHDVXUHG�E\�WKLV�V\VWHP

LV�UHDOO\�RQO\�´LPSRUWDQWµ�DW�H[WUHPHV����ZKHQ�WKH�SURFHVVRU�LV�ZRUNLQJ�KDUG��RU�ZKHQ�WKH

QHWZRUN�LV�DERXW�WR�KDQJ���7KH�UHVW�RI�WKH�WLPH��D�JHQHUDO�LPSUHVVLRQ�RI�KRZ�WKLQJV�DUH�JRLQJ

DOORZV�WKH�XVHU�WR�WURXEOHVKRRW�RU�WDNH�SUH�HPSWLYH�DFWLRQV��LH���7KH�ILOHV\VWHP�LVQ
W�GRLQJ

WRR�ZHOO����LWV�QRW�D�ELJ�SUREOHP��EXW�,�PLJKW�DV�ZHOO�WDNH�FDUH�RI�LW�ZKLOH�,�KDYH�VSDUH�WLPHµ��

7KH�´GLVSOD\µ�RI�LQIRUPDWLRQ�KDV�ORZ�UHVROXWLRQ��JUDQXODULW\�DQG�VSHFLILFLW\��EXW�D�YHU\�KLJK

YLVLELOLW\�DQG�DIIHFW�



([LVWLQJ�JDXJHV�DQG�GLDJQRVWLFV�SURJUDPV�DUH�H[DPSOHV�RI�GLVSOD\V�WKDW�GRQ
W�KDYH�DQ\

GUDPDWLF�UHSUHVHQWDWLRQ�RI�GUDPDWLF�LQIRUPDWLRQ����WKH\�DUH�HLWKHU�UXQ�DW�GLVWLQFW�LQWHUYDOV�

ZKHQ�WKH�XVHU�GHFLGHV�WR�FKHFN�RQ�SHUIRUPDQFH��RU�ZLWK�ELQDU\�FRPPXQLFDWLRQ��WKURZLQJ�XS

GLDORJ�ER[HV�ZKHQ�VRPH�GLVFUHWH�HUURU�VWDWH�LV�UHDFKHG��,Q�FRQWUDVW��HQYLURQPHQWDO�FKDQJHV

DUH�GHVLJQHG�WR�GLVSOD\�LQIRUPDWLRQ�FRQWLQXRXVO\��EHFRPLQJ�PRUH�YLVLEOH�DV�WKH�LQIRUPDWLRQ

WKH\�FRQYH\�EHFRPHV�PRUH�UHOHYDQW�WR�WKH�XVHU���)RU�H[DPSOH��WKH�YLGHR�SOD\EDFN�EHFRPHV

MLWWHU\�DQG�IDVW�ZKHQ�WKH�SURFHVVRU�LV�ZRUNLQJ�H[WUHPHO\�KDUG��WKH�OLJKWLQJ�RI�D�FLW\�VFHQH

GLPV�UDSLGO\�ZKHQ�WKH�QHWZRUN�LV�ODJJLQJ���7KH�V\VWHP�VWDWH��WKHQ��LV�DOZD\V�DYDLODEOH��EXW

EHFRPHV�PRUH�DSSDUHQW�DV�LW�EHFRPHV�PRUH�LPSRUWDQW���7KH�VHWWLQJ�RI�WKH�FRPSXWHU�VFUHHQ

���OLJKWLQJ��LPDJHU\��VW\OH����FDQ�EH�XVHG�WKH�ZD\�LW�LV�LQ�ILOP��WR�VXEWO\�FRQYH\�LPSUHVVLRQV�

IHHOLQJV�DQG�PRRGV�ZLWKRXW�GLVWUDFWLQJ�IURP�WKH�PDLQ�DFWLRQ�

7KH�SUREOHP��RI�FRXUVH��LV�WKDW�WKH�EDFNJURXQG�FDQ�EH�PRUH�GLVWUDFWLQJ�WKDQ�XVHIXO���7KH

LPDJHU\�,�VHOHFWHG�FUHDWHV�PRYHPHQW�RYHU�D�ODUJH�DUHD�RI�YLVLEOH�VSDFH��ZLWK�DQ�DOPRVW

K\SQRWLF�HIIHFW��WKH�EDFNJURXQGV�QHHG�WR�EH�PRUH�FRQWUROOHG��DQG�WR�GHJUDGH�WR�D�ORZ�OHYHO

RI�DFWLYLW\�PRUH�JUDFHIXOO\���$JDLQ��WKH�JRDO�LV�WKDW�ORZ�SULRULW\�LQIRUPDWLRQ�VKRXOG�KDYH�ORZ

YLVXDO�LPSDFW��ZKLFK�WKH�IXOO�VFUHHQ�YLGHR�GRHVQ·W�FRPSOHWHO\�PHHW�����*UHDWHU�FRQWURO�RYHU

ZKDW�WKH�LPDJHU\�LV��DV�ZHOO�DV�KRZ�LW�UHDFWV��PLJKW�KHOS�VROYH�WKLV�SUREOHP�

����������)LJXUH����%DFNJURXQG�ZLWK�KLJK�SURFHVVRU�ORDG



)LJXUH����1LJKW�IDOOV�DV�SURFHVVRU�ORDG�GHFUHDVHV

7KH�QDWXUH�RI�WKHVH�EDFNJURXQG�LPDJHV�LV�DOVR�YHU\�LPSRUWDQW���$W�RQH�WLPH�DGGLWLRQDO�FOLSV

LQFOXGHG�YHU\�´ORDGHGµ�LPDJHU\��VXFK�DV�D�ERQILUH�DQG�D�NDEXNL�WKHDWUH�DFWRU���6RPH�FOLSV

KDG�IDU�WRR�PDQ\�DVVRFLDWLRQV�WR�EOHQG�ZLWK�WKH�LQWHUIDFH�ZHOO��JLYHQ�WKDW�WKH�FXUUHQW�V\VWHP

SD\V�QR�DWWHQWLRQ�WR�FOLS�FRQWHQW��LH��VKRZLQJ�SURFHVVRU�VWDWH�ZLWK�ILUH�LV�D�YHU\�VWURQJ

VWDWHPHQW��LI�WKH�DJHQW�GRHVQ·W�KDYH�WKH�LQWHOOLJHQFH�WR�XVH�VXFK�VWDWHPHQWV�ZLVHO\��LW�UHDOO\�LV

PLVOHDGLQJ�WKH�XVHU����7KH�ULJKW�FRXUVH�VHHPV�WR�EH�RQH�RI�WKH�IROORZLQJ�

�� 6HOHFW�DEVWUDFW��PRUH�´QHXWUDOµ�LPDJHU\�

�� 2QO\�PRGXODWH�H[LVWLQJ�EDFNJURXQGV���/HW�WKH�XVHU�FRQWLQXH�WR�FXVWRPL]H�WKH�FRQWHQW

DFFRUGLQJ�WR�WKHLU�SHUVRQDOLW\�RU�ZKLP��RU�

�� %XLOG�WKH�LQWHOOLJHQFH�WR�FRUUHFWO\�XVH�D�GDWDEDVH�RI��´WDJJHGµ�FOLSV�DQG�LPDJHV���6HOHFW

DSSURSULDWH�FRQWHQW�WR�GLVSOD\�DV�SDUW�RI�WKH�PHVVDJH�

,Q�DGGLWLRQ�WR�XVLQJ�WKHVH�DPELHQW�WHFKQLTXHV�ZKLFK�FRPPXQLFDWH�LQ�WKHLU�RZQ�ULJKW��,

ZDQWHG�WR�H[SHULPHQW�ZLWK�XVLQJ�WKHP�LQ�D�VXSSRUW�UROH���´0LVH�HQ�6FHQHµ��WKH�ILQDO

H[SHULPHQW��ZDV�GHVLJQHG�WR�H[SORUH�WKH�UHDOP�RI�FKDUDFWHU�DJHQW�LQ�D�G\QDPLF�HQYLURQPHQW�



([SHULPHQW����0LVH�HQ�VFHQH

2YHUYLHZ

7KH�HQYLURQPHQW�DURXQG�DQ�DFWRU�PD\�EH�MXVW�DV�UHOHYDQW�WR�RXU�XQGHUVWDQGLQJ�RI�WKHLU

WKRXJKWV��LQWHQWLRQV�RU�IHHOLQJV�DV�DQ\�´ELW�RI�EXVLQHVVµ�WKH�FKDUDFWHU�SHUIRUPV�´FHQWHU

VWDJHµ���$�FURZGHG�FLW\�VWUHHW�ZLWK�D�ORQH��VWLOO�FKDUDFWHU�LPSOLHV�D�FHUWDLQ�HPRWLRQ��DV�GRHV

WKH�SDWKHWLF�IDOODF\�RI�D�JUH\�UDLQIDOO�DQG�D�KHDUWEURNHQ�ORYHU���7KH�PRYLH�FDPHUD�GRHVQ·W

PHUHO\�ILOP�FKDUDFWHUV�ZKHUHYHU�WKH\�KDSSHQ�WR�EH��EXW�UHFRUGV�D�FRPSOH[�LQWHUSOD\�EHWZHHQ

DFWRUV��VFHQHU\��OLJKWLQJ��DQG�WKH�IUDPLQJ�DQG�SURGXFWLRQ�WHFKQLTXHV�RI�WKH�ILQDO�VFUHHQ

LPDJH���4XLWH�OLWHUDOO\��WKH�WKHDWULFDO�WHUP�´PLVH�HQ�VFHQHµ�UHIHUV�WR�HYHU\WKLQJ�ZKLFK�LV�´SXW

LQ�WKH�VFHQHµ�²�DFWRUV�DQG�OLJKWLQJ��WKH�SK\VLFDO�VHWWLQJ��DQG�WKHLU�SRVLWLRQV�ZLWKLQ�LW�

7KH�WKLUG�H[DPSOH�VNHWFK�DWWHPSWV�WR�PHOG�WKH�LGHD�RI�D�VLPSOHU��OHVV�DQWKURSRUSKL]HG

FKDUDFWHU�ZLWK�WKH�HPERGLPHQW�RI�LQIRUPDWLRQ�DV�HQYLURQPHQWDO�FRQGLWLRQ���/LJKWLQJ�

UHQGHULQJ�VW\OHV��PRYHPHQW��FDPHUD�SRVLWLRQLQJ�DQG�IUDPLQJ�DUH�DOO�XVHG�WR�EXLOG�PRRGV�

ZKLFK�FDQ�LPSO\�IUDQWLF�DFWLYLW\��ULVN\�VHFXULW\�FRQGLWLRQV��SRRU�V\VWHP�KHDOWK��HWF���0RUH

GLUHFW�PHVVDJHV�FDQ�FDXVH�WKH�FKDUDFWHUV�WR�WDNH�RQ�PRUH�DQWKURSRPRUSKLF�WHQGHQFLHV�DV

QHHGHG�

,PSOHPHQWDWLRQ

7KH�FKURPDNH\�EOHQGLQJ�VHWXS�IURP�WKH�SUHYLRXV�VNHWFK�LV�XVHG�IRU�WKLV�SURMHFW�DV�ZHOO��7KH

FKDUDFWHUV�DQG�HQYLURQPHQW�DUH�UHQGHUHG�,QYHQWRU���'�JUDSKLFV�UXQQLQJ�RQ�WKH�6*,��DJDLQ

EOHQGHG�LQWR�WKH�GHVNWRS�RI�D�:LQGRZV�17�PDFKLQH�DQG�RXWSXW�WR�D�YLGHR�PRQLWRU�

$�185%6��1RQ�8QLIRUP�5DWLRQDO�%HVLHU�6SOLQH��>:HUQHNH��@�VXUIDFH�DQG�FXUYH�DUH�XVHG�WR

PDNH�WZR�VLPSOH�´FKDUDFWHUVµ��)LJXUH������8QOLNH�IUDPH�DQLPDWLRQ��LQ�ZKLFK�DOO�YDULDWLRQV�RI

WKH�DQLPDWLRQ�PXVW�EH�SUH�UHQGHUHG��RU�SRO\JRQ�PRGHOV��LQ�ZKLFK�JHRPHWULF�SULPLWLYHV�DUH

PDQLSXODWHG�WKURXJK�DIILQH�WUDQVIRUPDWLRQV��WKH�185%6�FRQVWUXFWV�DOORZ�IRU�UHDO�WLPH

FRQWURO�RYHU�PDQ\�GHWDLOV�RI�UHQGHULQJ�DQG�SRVLWLRQLQJ���7KH�FRQWURO�SRLQWV�IRU�HDFK

FKDUDFWHU�FDQ�EH�PDQLSXODWHG�WR�DQLPDWH�DQG�PRYH�WKH�FKDUDFWHU��EXW�FDQ�DOVR��VD\��PDNH�WKH

FXUYHV�PRUH�VSLN\��RU�VPRRWKO\�WUDQVLWLRQ�LQWR�D�FRPSOHWHO\�GLIIHUHQW�VKDSH��)LJXUH������7KH

YHU\�QDWXUH�RI�WKH�VXUIDFH�FDQ�EH�DQLPDWHG��UDWKHU�WKDQ�VLPSO\�PRYLQJ�VHSDUDWH�OLPEV�²�WKH

LGHD�EHLQJ�WR�LQFUHDVH�WKH�H[SUHVVLYHQHVV�RI�WKH�HQWLUH�UHQGHULQJ�ZLWKRXW�KDYLQJ�WR�SURGXFH



WLPH�EDVHG�GLVFUHWH�DFWLRQV�ZKLFK�WKH�XVHU�PXVW�QRWLFH�DV�WKH\�KDSSHQ��:KHQ�WKH�FKDUDFWHUV

GR�KDYH�WKH�XVHU·V�DWWHQWLRQ��ZH�EHQHILW�IURP�D�UHDFWLRQ�WKDW�*RQ]DOH]·V�VWXG\�QRWHG��VPRRWK

DQLPDWLRQV�DOORZ�XVHUV�WR�PDNH�PRUH�DFFXUDWH�MXGJHPHQWV�DERXW�ZKDW·V�KDSSHQLQJ�WKDQ

LQVWDQWDQHRXV�WUDQVLWLRQV�>*RQ]OH]��@�

�����)LJXUH����0LVH�HQ�6FHQH��QHXWUDO�VWDWH

9LUWXDO�FDPHUD�SRVLWLRQV�FDQ�EH�FKDQJHG��IRFXVVLQJ�LQ�RQ�WKH�GLIIHUHQW�FKDUDFWHUV�IRU�FORVH�

XSV��)LJXUH�������$Q�´LQWHQVLW\µ�SDUDPHWHU�VHWV�WKH�FDPHUD�WR�VPRRWKO\�]RRP��WUXFN�DQG

GROO\�RU�WR�LPPHGLDWHO\�FXW�WR�WKH�QHZ�SRVLWLRQ��DOORZLQJ�FRQWURO�RYHU�WKH�GUDPDWLF�QDWXUH�RI

WKH�PRYH��6LPSO\�EHLQJ�DEOH�WR�FXW�WR�YDULRXV�FDPHUD�SRVLWLRQV�PDNHV�WKH�TXHVWLRQ�RI

GUDZLQJ�DWWHQWLRQ�WR�D�FKDUDFWHU�PXFK�HDVLHU���$�FDXVDO�UHODWLRQ�FDQ�EH�VKRZQ��LH��WKH�XVHU

FOLFNV�RQ�D�OLQN�DQG�WKH�V\VWHP�FXWV�WR�D�FORVH�XS���RU�D�OHLVXUHO\�]RRP�RXW�WR�D�WZR�VKRW�FDQ

HVWDEOLVK�D�UHODWLRQVKLS�EHWZHHQ�WZR�FKDUDFWHUV���7KH�JD]H�YHFWRU�RI�DQ�LQWHUIDFH�DJHQW�QR

ORQJHU�EHFRPHV�DQ�XQFHUWDLQ�SURSRVLWLRQ��EXW�FDQ�LQVWHDG�EH�FOHDUO\�LQGLFDWHG�DQG�SUHFLVHO\

IRFXVVHG���$W�SUHVHQW��FXWV�DQG�]RRPV�FDQ�EH�VHW�WR�FRUUHVSRQG�WR�MXPSV�LQ�SURFHVVRU�VSHHG�

D�VWHDG\�LQFUHDVH�LQ�ORDG�FDQ�FDXVH�D�]RRP��DQG�D�VKDUS�SHDN�PDNH�WKH�FDPHUD�FXW�WR�D�FORVH�

XS�



$�OLJKW�VRXUFH�LV�FRQQHFWHG�WR�V\VWHP�WLPH��DGMXVWLQJ�LWV�SRVLWLRQ�WR�FUHDWH�HQYLURQPHQWDO

FRQGLWLRQV�IURP�GXVN�WR�GDZQ�DQG�WKURXJK�QLJKWWLPH���,Q�DQ�RIILFH�ZLWKRXW�ZLQGRZV��WKHVH

FRQGLWLRQV�FDQ�SURYLGH�FRQVWDQW�LQIRUPDWLRQ�LQ�VXSSRUW�RI�D�UHJXODU�FORFN���7KH�EULJKWQHVV

FDQ�DOVR�EH�DQLPDWHG��WR�VXSSRUW�LQFUHDVHG�DFWLYLW\�IURP�WKH�FKDUDFWHUV�DV�QHHGHG���7KH

RSDFLW\�RI�WKH�HQWLUH�VFHQH�FDQ�EH�YDULHG�DV�ZHOO��GHVDWXUDWLQJ�DQG�GLPPLQJ�DORQJ�D

FRQWLQXRXV�VFDOH�

7KH�WZR�185%6�FKDUDFWHUV�DUH�PRGHOHG�ZLWK�VLPSOH�PRYHPHQWV�YDJXHO\�UHPLQLVFHQW�RI

SODQWV�VZD\LQJ�LQ�WKH�EUHH]H���$�JHQWOH�ZDYLQJ�PRYHPHQW�LV�WKH�GHIDXOW�VWDWH��ZLWK�VSHHGV

DQG�GLPHQVLRQV�FKDQJLQJ�DV�QHHGHG���7KH�UHQGHULQJ�VW\OH�FDQ�YDU\�DORQJ�D�FRQWLQXXP�IURP

VPRRWK�DQG�FRQWLQXRXV�WR�VSLN\�DQG�DQJXODU��LPSO\LQJ�D�PRUH�MLWWHU\��DQ[LRXV�VWDWH�RI�DIIDLUV

�)LJXUH�������7KH�E�VSOLQH�VXUIDFH�FDQ�DOVR�WDNH�RQ�PRUH�DQWKURSRPRUSKLF�FKDUDFWHULVWLFV�

GHYHORSLQJ�D�GLVWLQFW�KHDG�DQG�ERG\�WR�ORRN�LQ�SDUWLFXODU�GLUHFWLRQV�RU�DW�SDUWLFXODU�LFRQV�

7KH�LGHD�LV�WR�DOORZ�IRUHJURXQG�DQG�EDFNJURXQG�LQWHUDFWLRQV�WR�RFFXU�ZLWK�WKH�VDPH

FKDUDFWHUV��ERWK�E\�PDNLQJ�WKH�FKDUDFWHUV�PRUH�YLVLEOH��LH��WKURXJK�VFDOLQJ�DQG�FRORU��DQG

WKURXJK�DOWHUQDWH�UHSUHVHQWDWLRQV���7KH�VHFRQG�FKDUDFWHU�GRHVQ·W�KDYH�DV�ZLGH�D�UDQJH�RI

PRWLRQ�²�LW�FRPPXQLFDWHV�WKLQJV�OLNH�QHWZRUN�DFWLYLW\��GLVN�VSDFH�DQG�IUDJPHQWDWLRQ�WKURXJK

LWV�JHQHUDO�DSSHDUDQFH���:KHQ�WKH�IRFXV�RI�WKH�XVHU�LV�QHHGHG��IDVWHU�PRWLRQ�DQG�VL]H�

FKDQJHV�DUH�XVHG�

7R�GDWH��WKH�V\VWHP�ZRUNV�DV�D�FROOHFWLRQ�RI�YLVXDO�WHFKQLTXHV���7KH�´LQWHOOLJHQFHµ�GLVSOD\HG

LV�WKH�VDPH�DV�ZLWK�WKH�SUHYLRXV�V\VWHPV��QHWZRUN�WUDIILF��SURFHVVRU�ORDG�RU�RWKHU�LQGLFDWRUV

RI�PDFKLQH�VWDWH�FDQ�EH�FRQQHFWHG�WR�DQ\�RI�WKH�HQYLURQPHQWDO�SDUDPHWHUV���7KH�YDULRXV

SURGXFWLRQ�TXDOLWLHV�FDQ�EH�YDULHG�WR�REVHUYH�HIIHFW��EXW�DUHQ·W�FRQQHFWHG�WR�PRUH

VRSKLVWLFDWHG�VRIWZDUH�DJHQWV�



���������)LJXUH����$IILQH�WUDQVIRUPDWLRQV�DQG�DQLPDWLRQV

$QDO\VLV
7KH�LPSDFW�RI�D�PRYLH�VFHQH�LV�SURGXFHG�E\�PDQ\�HOHPHQWV���,I�FKDUDFWHU�DQG�GUDPD�FDQ

LQIRUP�FRPSXWHU�LQWHUIDFH��VR�WRR�FDQ�VHW�GHVLJQ��OLJKWLQJ��DQG�FLQHPDWRJUDSK\���7KH

WHFKQLTXHV�XVHG�LQ�WKLV�VNHWFK�DUHQ·W�FRPSOH[��DQG�DUHQ·W�VWURQJO\�FRQQHFWHG�WR�VSHFLILF

PHVVDJHV�RU�DJHQW�LQWHOOLJHQFH���)RU�WKH�PRVW�SDUW��WKH�LQWHQWLRQ�ZDV�WR�XQGHUVWDQG�KRZ�WKH

WHFKQLTXHV�PLJKW�DOO�ZRUN�WRJHWKHU��UDWKHU�WKDQ�WR�SXVK�DQ\�RQH�FRQFHSW�YHU\�IDU�

��������������)LJXUH�����&ORVH�XS�DQG�FKDUDFWHU�JURZWK

:LWK�WKDW�LQ�PLQG��WKHUH�DUH�VHYHUDO�SUREOHPV�ZLWK�WKH�V\VWHP�DV�LPSOHPHQWHG���$EUXSW

VFHQH�FKDQJHV��LH��FXWV�WR�DQG�IURP�FORVH�XSV��VXGGHQ�FKDQJHV�LQ�OLJKWLQJ�FRQGLWLRQV��DUH

XVHG�WR�LQGLFDWH�GUDPDWLF�V\VWHP�VKLIWV�RU�LPSRUWDQW�PHVVDJHV���,I�WKH�XVHU�VZLWFKHV�UDSLGO\

EHWZHHQ�WDVNV��GLIIHUHQW�PHVVDJHV�EHFRPH�LPSRUWDQW�DQG�WKH�FKDUDFWHU�VWDWH�PXVW�DOVR�VKLIW



WR�FRPSHQVDWH���7KH�PHDQLQJ�RI�D�FDPHUD�PRYH�EHFRPHV�FRQIXVLQJ�ZKHQ�LW�FDQ�EH�OLQNHG�WR

GLIIHUHQW�WDVNV���,W�VHHPV�XVHIXO�WR�ZRUN�ZLWK�D�SXUSRVHIXO�DPELJXLW\��NHHSLQJ�EDFNJURXQG

PHVVDJHV�YDJXH�LQ�RUGHU�WR�FRQYH\�PDQ\�SRVVLEO\�XVHIXO�HYHQWV�UDWKHU�WKDQ�D�IHZ�KLJK�

SULRULW\�RQHV���0RUH�UHFRJQL]DEOH�IRUHJURXQG�WHFKQLTXHV�VKRXOG�EH�XVHG�IRU�YHU\�VSHFLILF

PHVVDJLQJ�

�´0LVH�HQ�VFHQHµ�WULHV�WR�FDSLWDOL]H�RQ�XQXVHG�GLVSOD\�VSDFH��UDWKHU�WKDQ�WLOLQJ�ZLQGRZ�XSRQ

ZLQGRZ��RU�JDXJH�XSRQ�JDXJH���7KH�GHVNWRS�EDFNJURXQG�LV�ODUJH��SRSV�LQWR�YLHZ�ZKHQ

VZLWFKLQJ�EHWZHHQ�VHYHUDO�GLIIHUHQW�SURJUDPV��DQG�LV�W\SLFDOO\�SHULSKHUDO�WR�WKH�XVHU·V�PDLQ

IRFXV�RI�DWWHQWLRQ���7KH�XVHU�GRHVQ·W�KDYH�WR�WKLQN�WR�FKHFN�XS�RQ�VRPH�GLDJQRVWLF�²�LW·V

ORFDWHG�ZLWKLQ�DQ�DOUHDG\�YLVLEOH�QLFKH���+DYLQJ�WKH�FKDUDFWHUV�EH�SDUW�RI�WKH�VFHQH�PDNHV

IRUHJURXQGLQJ�FHUWDLQ�LQIRUPDWLRQ�GLIILFXOW���,QGLYLGXDO�FKDUDFWHUV�OLNH�&\SKHU·V�´(DJHUµ

ZHUH�DEOH�WR�SRS�LQ�IURQW�RI�ZLQGRZV�ZKHQ�WKH\�KDG�D�VXJJHVWLRQ�WR�PDNH�RU�D�PHVVDJH�WR

JLYH�>&\SKHU��@��WKH�0LVH�HQ�6FHQH�SODQWV�DUH�PXFK�PRUH�FORVHO\�ERXQG�WR�D�FRPSOHWH

HQYLURQPHQW��DQG�ORRVH�WKLV�DELOLW\���7KH�LGHD�WKDW�WKH�´WHDPPDWHµ�FKDUDFWHUV�FDQ�XVH�DQG

UHIHU�WR�WKH�VDPH�ZLQGRZV�DV�WKH�XVHU�LV�ORVW�EHFDXVH�WKH�OLQN�EHWZHHQ�FKDUDFWHU�DQG�VHWWLQJ

LV�WRR�VWURQJ���$QRWKHU�OHVV�ERXQG�FKDUDFWHU�LV�QHHGHG�WR�DGHTXDWHO\�GHDO�ZLWK�WKLV�NLQG�RI

PHVVDJLQJ�

9DU\LQJ�WKH�OLJKWLQJ�FRQGLWLRQV�SURGXFHV�DQ�LQWHUHVWLQJ�HIIHFW��ZLWK�PDQ\�SRVVLEOH

H[WHQVLRQV����6KDGRZ�PDSSLQJ�FDQ�EH�DGGHG�WR�WKH�FKDUDFWHUV�DQG�HQYLURQPHQW��WR�PDNH�WKH

HIIHFWV�RI�WKH�´VXQµ�PRUH�YLVLEOH���7KH�ZHDWKHU��DV�SROOHG�IURP�D�QHWZRUN�VHUYLFH��FRXOG�DOVR

DIIHFW�WKH�RQ�VFUHHQ�HQYLURQPHQW��OLJKW�UDLQIDOO��KDUVK�ZLQWHU�OLJKW��SDUWLDO�FORXGLQHVV�DQG

RWKHU�VLWXDWLRQV�FDQ�DOO�EH�LPSOLHG�DV�JHQHUDO�LPSUHVVLRQV�UDWKHU�WKDQ�VSHFLILF�GDWD�

7KH�V\VWHP�DOORZV�WKH�HPRWLRQDO�LPSDFW�RI�D�PHVVDJH�WR�EH�PRUH�FORVHO\�WDLORUHG�WR�LWV

GUDPDWLF�PHDQLQJ���(YHQ�VRIWZDUH�ZKLFK�GRHV�D�JRRG�MRE�RI�NQRZLQJ�ZKHQ�WR�DOHUW�D�XVHU�WR

SUREOHPV�DQG�ZKHQ�WR�OHDYH�WKHP�DORQH��LH��1RUWRQ�'LVN�'RFWRU�>6\PDQWHF@��FDQ�EHQHILW

IURP�DQ�HQYLURQPHQWDOO\�HPERGLHG�LQWHUIDFH���7KH�´LQWHQVLW\µ�RI�D�ZDUQLQJ�RU�HUURU�FDQ�EH

FRQYH\HG�PRUH�FOHDUO\�E\�SDVVLYH�PHDQV�WKDQ��VD\��DQ�HUURU�QXPEHU�RU�D�UHIHUHQFH�WR�D

PDQXDO�SDJH���%\�WKLQNLQJ�RI�WKH�YLVLEOH�GLVSOD\�DV�DQ�DYDWDU�IRU�WKH�FRPSXWHU�²�DV�FRPSRVHG

RI�YDULRXV�HOHPHQWV�WKDW�FDQ�GLVSOD\�VWDWH��KHDOWK�DQG�´LQWHQWLRQµ�����WKH�FRPSXWHU�LV�XVLQJ



IDPLOLDU�WHUPLQRORJ\�IRU�FRPPXQLFDWLRQ�����7KH�FRPSOH[�V\VWHP�WKDW�LV�D�PRGHUQ�FRPSXWHU

FDQ�EH�PRGHOHG�JHQHUDOO\��DEVWUDFWO\��DQG�VLPSO\��,I�ZDUUDQWHG��WKH�GHWDLOHG�LQIRUPDWLRQ�FDQ

EH�PDGH�DYDLODEOH�LQ�D�PRUH�PDQLSXODWDEOH�IRUP���/LNH�D�JUDSK��WKH�V\VWHP�SUHVHQWV�D

YLVXDOL]DWLRQ�RI�LQIRUPDWLRQ��KRZHYHU��LQ�WKLV�FDVH�LW�XVHV�FLQHPDWRJUDSKLF�GHVLJQ�HOHPHQWV

�UDWKHU�WKDQ�JUDSKLFDO�RQHV��WR�KHOS�LW�FRPPXQLFDWH�G\QDPLF�LQIRUPDWLRQ�ZLWK�JUHDWHU

LPSDFW�

��������������)LJXUH�����-DJJHG�UHQGHULQJ�VW\OH

                 )LJXUH�����&ORVH�XS��DQWKURSRPRUSKLF�VWDWH



FKDSWHU�ILYH

&RQFOXVLRQV

)XWXUH�'LUHFWLRQV

7KLV�WKHVLV�IRFXVVHG�RQ�H[WHQGLQJ�WKH�SRWHQWLDO�YRFDEXODU\�RI�WKH�FRPSXWHU�LQWHUIDFH��UDWKHU

WKDQ�GHYHORSLQJ�D�FRPSOHWHO\�IXQFWLRQDO�DQLPLVW�V\VWHP���:KLOH�VHYHUDO�SURMHFWV�ZHUH

SURGXFHG�ZKLFK�LOOXVWUDWH�WKH�LGHDV��WKH\�DUH�QRW�VXIILFLHQWO\�SROLVKHG�WR�ZDUUDQW�UHJXODU�XVH�

0RUH�ULJRURXV�XVHU�IHHGEDFN�RQ�WKH�WHFKQLTXHV�ZRXOG�QR�GRXEW�JHQHUDWH�LQWHUHVWLQJ

REVHUYDWLRQV�DQG�UHILQHPHQWV�RQ�WKH�SURSRVHG�LGHDV���7KLV�ZRXOG�UHTXLUH�WKH�GHYHORSPHQW

RI�D�PRUH�IXQFWLRQDO�SURWRW\SH�DQG�D�XVHU�WHVW���´*XDUG'RJµ��D�SURSRVHG�VFHQDULR�VWXG\��LV

GHWDLOHG�EHORZ�

*XDUG'RJ

8VLQJ�FXUUHQW�WHFKQRORJ\��LQIRUPDWLRQ�DERXW�VHFXULW\�SUREOHPV�LQ�D�:LQGRZV�17

HQYLURQPHQW�FRXOG�EH�FRQYH\HG�WKURXJK�DQLPLVW�WHFKQLTXHV���$FWLYH�;�FRPSRQHQWV�KDYH

DFFHVV�WR�,QWHUQHW�([SORUHU�LQWHUQDO�PHVVDJHV��DQG�FDQ�LQWHUFHSW�DQG�UH�LQWHUSUHW�WKH

EURZVHU·V�VHFXULW\�VWDWXV�UHSRUWV���1HW�VHFXULW\�LV�DQ�DUHD�LQ�ZKLFK�WKH�FRPSXWHU�WDNHV�D�ORW�RI

DFWLRQ�DXWRQRPRXVO\��ZLWKRXW�DQ\�ZD\�IRU�WKH�XVHU�WR�NHHS�WUDFN�RI�ZKDW·V�JRLQJ�RQ���2QFH�D

SOXJ�LQ�LV�LQVWDOOHG��IRU�H[DPSOH��WKHUH�LV�QR�ZD\�WR�WHOO�ZKHQ�D�SDUWLFXODU�ZHE�SDJH�LV�XVLQJ�LW�

RU�KRZ�

$V�WKLV�LQIRUPDWLRQ�LVQ·W�DOZD\V�LPSRUWDQW��D�V\VWHP�ZKLFK�VLPSO\�UHTXHVWV�XVHU�DSSURYDO

EHIRUH�HDFK�WUDQVDFWLRQ�ZRXOG�QRW�EH�DSSURSULDWH��LQGHHG��FXUUHQW�V\VWHPV·�´<HV�1Rµ�PRGDO

GLDORJ�ER[HV�DUH�XVHG�VR�IUHTXHQWO\�WKDW�WKH�DFWXDO�PHVVDJHV�RIWHQ�JR�XQUHDG�

'HVNWRS�EDFNJURXQG�FRORU�DQG�D�VHULHV�RI�VRXQG�VDPSOHV�FRXOG�EH�XVHG�WR�FUHDWH�D�JXDUG�

GRJ�HPERGLPHQW�IRU�WUDFNLQJ�VHFXULW\�LVVXHV��LH��VXEPLVVLRQ�RI�IRUP�GDWD��HQFU\SWLRQ�OHYHOV�

SODLQ�WH[W�WUDQVPLVVLRQ�RI�SDVVZRUGV��XVH�RI�D�VHFXUH�VHUYHU��DXWRPDWLF�LQVWDOODWLRQ�RI

VRIWZDUH�IURP�´WUXVWHGµ�VLWHV��GRZQORDGLQJ�-DYD�DSSOHWV��XVH�RI�SRWHQWLDOO\�GDQJHURXV�SOXJ�

LQV����$V�WKH�VLWXDWLRQ�FKDQJHV��WKH�V\VWHP�FDQ�JURZO��EDUN��KRZO�RU�ZKLPSHU�ZLWK�D�YDULHW\�RI



YROXPHV�DQG�VW\OHV���$V�HQGOHVVO\�ORRSLQJ�DXGLR�FDQ�TXLFNO\�EHFRPH�DQQR\LQJ��WKH�FRORXU�

FKDQJHV�FDQ�UHIOHFW�DQG�UHLQIRUFH�WKH�DXGLR�FXHV��DQG�VHUYH�DV�D�PRUH�FRQWLQXRXV�UHPLQGHU

RI�VWDWH�

$V�WKH\�VXUI�WKURXJK�D�YDULHW\�RI�SUH�VHOHFWHG�RU�FUHDWHG�VLWHV��XVHUV�FDQ�EH�DVNHG�WR�UDWH�WKHLU

VHQVH�RI�FRPIRUW�DQG�VHFXULW\���7KHVH�FDQ�WKHQ�EH�FRPSDUHG�ZLWK�D�FRQWURO�JURXS�VXUILQJ

ZLWK�D�EURZVHU·V�GHIDXOW�VHFXULW\�ZDUQLQJV���,I�DPRQJ�WKH�VLWHV�ZH�SODQW�VHYHUDO�ZKLFK�GR�LQ

IDFW�EUHDFK�VHFXULW\��VRPH�VHQVH�RI�WKH�XVHIXOQHVV�RI�WKH�V\VWHP�FDQ�EH�VWXGLHG�

,Q�WKH�VW\OH�RI�5HHYHV�DQG�1DVV�>5HHYHV��@�LW�PD\�DOVR�EH�ZRUWKZKLOH�WR�JLYH�WKH�VXEMHFWV

VRPH�VHFRQGDU\�WDVN��SHUKDSV�UHODWHG�WR�WKH�DFWXDO�FRQWHQW�RQ�WKH�VXUIHG�VLWH��WR�WHVW�KRZ

GLVWUDFWLQJ�WKH�VHFXULW\�V\VWHP�LV�

/HVVRQV�DQG�4XHVWLRQV

(YHQWXDOO\��WHFKQLTXHV�OLNH�WKRVH�LQ�*XDUG'RJ�DQG�WKRVH�GLVFXVVHG�LQ�WKLV�WKHVLV�FDQ�EH�XVHG

WR�PDNH�WKH�FRPSXWHU�ZRUOG�PRUH�ULFK��IXOILOOLQJ��DQG�IXQ��DV�ZHOO�DV�HDVLHU�WR�XQGHUVWDQG�

7KH�´GLVHPERGLHGµ�FKDUDFWHU�RI�WKLV�VWXG\�FDQ�EH�H[WHQGHG�LQWR�D�YLVXDOO\�UHSUHVHQWHG�RQH�

DOORZLQJ�XVHU�WHVWLQJ�RI�FDPHUD�WHFKQLTXHV�LQ�FKDUDFWHU�EDVHG�FRPPXQLFDWLRQ���6WLOO�PDMRU

TXHVWLRQV�QHHG�WR�EH�DQVZHUHG��RQ�WRSLFV�UDQJLQJ�IURP�WHFKQLTXH�WR�SKLORVRSK\���$�FOHDUHU

XQGHUVWDQGLQJ�RI�GLVWUDFWLRQ�YHUVXV�XWLOLW\�PXVW�EH�JDLQHG��LQ�RUGHU�WR�EULQJ�FLQHPDWLF

WHFKQLTXHV�IURP�WKH�SUH�VFULSWHG�UHDOP�WR�DQ�LQWHUDFWLYH�RQH���&LQHPDWLF�ODQJXDJH�LV�IDPLOLDU

WR�XV��EXW�WKDW�IDPLOLDULW\�LV�EDVHG�RQ�VRPHRQH�HOVH�PDNLQJ�WKH�GHFLVLRQV�

+RZ�DQ�DQLPLVW�V\VWHP�FDQ�ILQG�D�ZRUNLQJ�EDODQFH�EHWZHHQ�XVHU�FRQWURO�DQG�V\VWHP�FRQWURO

LV�VWLOO�XQNQRZQ�

,W�DOVR�LV�LQWHUHVWLQJ�WR�UHVHDUFK�LI�DQG�ZKHUH�WKHVH�WHFKQLTXHV�FDQ�EH�LQFRUSRUDWHG�LQ�GLUHFW�

PDQLSXODWLRQ�LQWHUIDFHV��LQVWHDG�RI�MXVW�DJHQW�GULYHQ�RQHV���,I�DQLPLVW�LQWHUIDFHV�DUH�WUXO\�D

XVHIXO�PHDQV�IRU�FRPPXQLFDWLQJ�ODUJH�ERGLHV�RI�GDWD�UDSLGO\��WKHQ�XVHUV�WKHPVHOYHV�PD\

ZDQW�WR�PDNH�XVH�RI�WKHP�LQ�DXWKRULQJ�RU�LQWHU�SHUVRQDO�FRPSXWHU�PHGLDWHG�FRQYHUVDWLRQV�

0DQ\�RI�WKH�SULQFLSOHV��VXFK�DV�YDULDWLRQ�RI�EDFNJURXQG�FRORU�RU�ZLQGRZ�ERUGHU�VW\OHV�

FRXOG�EH�XVHG�WR�VXSSOHPHQW�H[LVWLQJ�XVHU�LQWHUIDFH�PRGHOV���6XEWOH�YDULDWLRQV�FRXOG�LPSO\

DGGLWLRQDO�LQIRUPDWLRQ�ZKHQ�WUDQVPLWWLQJ�DQ\�WUDGLWLRQDO�PHVVDJH�



7KH�WKHRULHV�WKDW�FDPH�RXW�RI�WKH�LWHUDWHG�GHVLJQ�VNHWFKLQJ�SURFHVV�VHHP�ZRUWKZKLOH�WR

SXUVXH�IXUWKHU�DV�XVHIXO�SULQFLSOHV�IRU�QHZ�VW\OHV�RI�GLVSOD\�DQG�LQWHUDFWLRQ���´$QLPLVW

,QWHUIDFHµ�LQFRUSRUDWHV�LQWHOOLJHQFH�DQG�G\QDPLVP�LQWR�VFUHHQ�DQG�LWV�LQWHUIDFH�HOHPHQWV��LW

DOVR�LQFUHDVHV�LQ�EDQG�FRPPXQLFDWLRQ��DOORZLQJ�H[LVWLQJ�PHVVDJHV�DQG�GHVLJQ�HOHPHQWV�WR

FRQYH\�DGGLWLRQDO�LQIRUPDWLRQ���%DFNJURXQG�DQG�IRUHJURXQG�FRPPXQLFDWLRQV�VW\OHV�

VXSSRUWHG�E\�YLUWXDO�OLJKWLQJ�WHFKQLTXHV��DOORZ�XVHUV�WR�PDLQWDLQ�D�EHWWHU�PRGHO�RI�WKH�VWDWH

RI�WKH�QHW��WKHLU�V\VWHP��DQG�VHPL�DXWRQRPRXV�VRIWZDUH���9LUWXDO�FDPHUD�PRYHV�DQG

YDULDWLRQV�LQ�UHQGHULQJ�FDQ�DGG�WR�WKH�FRPPXQLFDWLYH�DELOLWLHV�RI�DQLPDWHG�FKDUDFWHUV�

DOORZLQJ�WKH�LQWHOOLJHQFH�EHKLQG�WKHP�WR�EH�H[SUHVVHG�PRUH�FOHDUO\��HIILFLHQWO\��DQG�HQMR\DEO\�

/LJKWZHLJKW�FKDUDFWHUV�UHTXLUH�OHVV�RYHUKHDG�WR�´SDUVHµ�DQG�XQGHUVWDQG��DQG�PD\�UHSUHVHQW

LQWHOOLJHQFH�DQG�IXQFWLRQDOLW\�PRUH�DFFXUDWHO\�WKDQ�RYHUO\�KXPDQ�OLNH�UHSUHVHQWDWLRQV�

$V�WKH�FDSDELOLWLHV�DQG�IXQFWLRQDOLW\�RI�FRPSXWHU�V\VWHPV�LQFUHDVH��VR�WRR�GRHV�WKH�DPRXQW

RI�WLPH�ZH�VSHQG�LQ�FRPSXWHU�PHGLDWHG�HQYLURQPHQWV���,W�VHHPV�ZRUWKZKLOH�WR�HYROYH�WKRVH

HQYLURQPHQWV�LQ�ZD\V�ZH�NQRZ�WR�EH�H[SUHVVLYH�DQG�ULFK��DV�ZH�PRYH�WRZDUGV�QHZ�DQG

XQLTXH�ZD\V�RI�FRPPXQLFDWLQJ�
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