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ILHOG� VWXG\� RI� PRELOH� ,7� XVHV� IRU� IDFLOLWLHV� PDLQWHQDQFH�� 7KLV� WKHVLV�
GLVFXVVHV� LPSOLFDWLRQV� IRU�PRELOH�PDLQWHQDQFH� ZRUN�� 7KHVH� LPSOLFDWLRQV�
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$FNQRZOHGJHPHQWV�
0\�ZRUN�ZLWK�WKLV�WKHVLV�EHJDQ�LQ�WKH�DXWXPQ�RI�������ZKHQ�,�VWDUWHG�WR�
ZULWH� DQ� DUWLFOH� IRU� ,5,6��� RQ� D� 3K�'�� FRXUVH� LQ� DFDGHPLF� ZULWLQJ�� 7KH�
DUWLFOH� ZDV� DFFHSWHG� DQG� P\� LQWHUHVW� IRU� NQRZOHGJH� PDQDJHPHQW� DQG�
PRELOH�,7�HYROYHG���
7KH�FRQWDFW�ZLWK�$LU6RQ�ZDV�HVWDEOLVKHG� LQ� WKH� ODWH�'HFHPEHU�������DQG�
WKH\�RIIHUHG�D�WUXO\�LQWHUHVWLQJ�DSSOLFDWLRQ�DUHD�RI�PRELOH�,7���,�ZRXOG�OLNH�
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���,QWURGXFWLRQ�
6LQFH� D� PDMRULW\� RI� RUJDQLVDWLRQV� FODLP� WKDW� WKHLU� PRVW� LPSRUWDQW�
NQRZOHGJH� UHVRXUFH� H[LVWV� ZLWKLQ� WKH� FRPSDQ\� �$ODYL� 	� /HLGQHU�� ������
QHZ� LQVWUXPHQWV� IRU� VWRULQJ� DQG� WUDQVIHU� WKDW� NQRZOHGJH� LV� QHFHVVDU\��
0RELOLW\� DQG� PRELOH� ,7� KDV� EHFRPH� RI� LQWHUHVW� QRW� RQO\� IRU� WKH� PRELOH�
SULYDWH�SHUVRQ�EXW�DOVR�IRU�LQGXVWULDO�XVH��
.QRZOHGJH� PDQDJHPHQW� IRFXVHV� RQ� DUHDV� VXFK� DV� NQRZOHGJH� LQWHQVLYH�
RUJDQLVDWLRQV� DQG� NQRZOHGJH� VKDULQJ� EHWZHHQ� LQGLYLGXDOV� DQG�
RUJDQLVDWLRQV��:DOVKDP���������$ODYL�	�/HLGQHU��������GHILQH�NQRZOHGJH�
PDQDJHPHQW� DV� IRXU� SURFHVVHV� LQ� ZKLFK� ,7� FDQ� SOD\� D� VLJQLILFDQW� UROH��
NQRZOHGJH�FUHDWLRQ��NQRZOHGJH�VWRUDJH�DQG�UHWULHYDO��NQRZOHGJH�WUDQVIHU��
DQG�NQRZOHGJH�DSSOLFDWLRQ��,Q�WKLV�WKHVLV��,�ZLOO�FRQFHQWUDWH�RQ�NQRZOHGJH�
WUDQVIHU�DQG�VWRUDJH�LQ�UHODWLRQ�WR�PRELOH�NQRZOHGJH�V\VWHPV���
7KH�GLVFXVVLRQ�DERXW�NQRZOHGJH�VWRUDJH�DQG�NQRZOHGJH�WUDQVIHU�VWDUWV� LQ�
WKLV�SDSHU�ZLWK�3RODQ\L�ZKR�LQ������FODLPHG�WKDW�NQRZOHGJH�HPHUJHV�LQ�D�
G\QDPLF�LQWHUDFWLRQ�EHWZHHQ�IRFDO�DQG�VXEVLGLDU\�FRPSRQHQWV�RI�PHDQLQJ���
,Q�KLV�GLVFXVVLRQ�RI� WKH� ILUP�DV�D�GLVWULEXWHG�NQRZOHGJH�V\VWHP��7VRXNDV�
��������DJUHH�ZLWK�3RODQ\L�������� LQ�WKDW�WDFLW�DQG�H[SOLFLW�NQRZOHGJH�DUH�
PXWXDOO\�FRQVWLWXWHG�DQG�VKRXOG�QRW�EH�WUHDWHG�DV�WZR�VHSDUDWHG�W\SHV�RI�
NQRZOHGJH��'UDZLQJ�RQ�WKHLU�WKHRULHV�WKLV�SDSHU�RXWOLQHV�VRPH�DVSHFWV�RI�
WKH� SRVVLELOLW\� WR� XVH� D� NQRZOHGJH� SHUVSHFWLYH� LQ� GHVLJQ� RI� PRELOH� ,7�
VXSSRUW���
3UHYLRXV�UHVHDUFK�RQ�PRELOH�ZRUN�E\�)DJUHOO��������DQG�RQ�ORFDO�PRELOLW\�
E\�'DKOEHUJ�HW�DO���������KDV�VKRZQ�WKH�SRVVLELOLWLHV�DQG�WKH�GLIILFXOWLHV�LQ�
NQRZOHGJH� FUHDWLRQ� DQG� WUDQVIHU� LQ� GLIIHUHQW� NLQGV� RI� PRELOH� ZRUN�
VLWXDWLRQV��)DJUHOO��������IRFXVHV�RQ�WKH�LPSRUWDQFH�RI�KDYLQJ�LQIRUPDWLRQ�
WKDW� FDQ� EH� FRQVLGHUHG� ³WLPHO\´� L�H��� NQRZOHGJH� WKDW� LV� UHOHYDQW� DQG�
LPPHGLDWHO\� WUDQVIHUUHG� ZKHQ� WKH� XVHU� UHTXLUHV� LW�� LQ� D� PRELOH� ZRUN�
VHWWLQJ��'DKOEHUJ�HW�DO���������KDV�D�GLIIHUHQW�SHUVSHFWLYH�RQ�PRELOLW\�DQG�
NQRZOHGJH��+LV�UHVHDUFK�RQ�ORFDO�PRELOLW\�IRFXVHV�RQ�LQWHUDFWLRQ�EHWZHHQ�
WKH�ORFDOO\�PRELOH�SHUVRQ�DQG�RWKHU�SHUVRQV�DQG�DUWHIDFWV���
%XLOGLQJ�RQ�DQ�HWKQRJUDSKLFDO�ILHOG�VWXG\�RI�D�PRELOH�PDLQWHQDQFH�V\VWHP��
DLPHG� WR� VXSSRUW� NQRZOHGJH� WUDQVIHU� DQG� VWRUDJH� EHWZHHQ� VHUYLFH�
WHFKQLFLDQV�� DQG� D� UHYLHZ� RI� FXUUHQW� UHVHDUFK�� WKH�PDLQ� REMHFWLYH� RI� WKLV�
SDSHU� LV� WR� SUHVHQW� D� GLVFXVVLRQ� RI� LPSOLFDWLRQV� FRQFHUQLQJ� NQRZOHGJH�
WUDQVIHU�DQG�NQRZOHGJH�VWRUDJH�LQ�PRELOH�ZRUN��
�
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7KH� ILHOG� VWXG\� FRQFHUQV� VHUYLFH� WHFKQLFLDQV� DQG� WKHLU� ZRUN� ZLWK� WKH�
PDLQWHQDQFH�V\VWHP�$LU6RQ�9�L��7KH�V\VWHP�ZDV�GHVLJQHG�WR�KHOS�EXLOGLQJ�
VXSHUYLVRUV�� VHUYLFH� WHFKQLFLDQV� DQG� LQGXVWULHV� WR� SODQ� SUHYHQWLYH�
PDLQWHQDQFH�RI�YHQWLODWLRQ�V\VWHPV�DQG�SURGXFWLRQ�HTXLSPHQW���
2QH�RI� WKH�REMHFWLYHV�ZLWK� WKH� V\VWHP�ZDV� WR� VXSSRUW�NQRZOHGJH� WUDQVIHU�
EHWZHHQ� FR�ZRUNHUV� DQG� WR� IDFLOLWDWH� WKH� GRFXPHQWLQJ� SURFHVV� IRU� WKH�
VHUYLFH�WHFKQLFLDQV���
7KLV� WKHVLV� RYHUDUFKLQJ� UHVHDUFK� TXHVWLRQ� LV� KRZ� WR� VXSSRUW� NQRZOHGJH�
WUDQVIHU� DQG� VWRUDJH� WKURXJK� PRELOH� GHYLFHV� DQG� V\VWHPV� DLPHG� WR�
IXQFWLRQ�LQ�D�PRELOH�ZRUN�VHWWLQJ���
7KH� WKHVLV� LV� VWUXFWXUHG� DV� IROORZV�� )LUVW� ,� JLYH� DQ� LQWURGXFWLRQ� WR�
NQRZOHGJH� PDQDJHPHQW�� NQRZOHGJH� VWRUDJH�� FUHDWLRQ� DQG� WUDQVIHU���
6HFRQG�� ,� RXWOLQH� UHODWHG� UHVHDUFK� FRQFHUQLQJ� PRELOLW\� DQG� NQRZOHGJH�
PDQDJHPHQW��7KLUG��,�JLYH�D�EDFNJURXQG�FRQFHUQLQJ�WKH�PHWKRG�,�DSSOLHG�
WR�REWDLQ�UHOHYDQW�HPSLULFDO� ILQGLQJV�� IROORZHG�E\�D�GHHSHU�GHVFULSWLRQ�RI�
WKH�$LU6RQ�9�L�V\VWHP�DQG�WKH�ZRUN�FRQWH[WV��)RXUWK��,�GLVFXVV�DQG�UHYLHZ�
WKH� WKHRULHV� DQG� SUHVHQW� P\� HPSLULFDO� ILQGLQJV�� )LQDOO\�� ,� SUHVHQW� P\�
FRQFOXVLRQV��
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���7KHRUHWLFDO�)UDPHZRUN�
6LQFH�NQRZOHGJH�KDV�EHFRPH�VXFK�D�FULWLFDO�LVVXH�IRU�PRGHUQ�RUJDQLVDWLRQV�
WKH�SKHQRPHQRQ�RI�NQRZOHGJH�PDQDJHPHQW�KDV�EHFRPH�D�QDWXUDO� WKHPH�
FORVHO\� UHODWHG� WR� WKH� VXEMHFW�� ,Q� WKLV� VHFWLRQ�� ,� SUHVHQW� WKH� WKHRUHWLFDO�
EDFNJURXQG�WKDW�FRQVWLWXWHV�WKH�EDVH�RI�WKLV�WKHVLV��
����.QRZOHGJH�PDQDJHPHQW�
7KHUH�KDV�EHHQ�PXFK�HPSKDVLV�LQ�UHFHQW�\HDUV�RQ�NQRZOHGJH�PDQDJHPHQW�
�.0�� DQG� NQRZOHGJH� LQWHQVLYH� RUJDQLVDWLRQV� DQG� VRFLHWLHV�� � 0DQ\�
RUJDQLVDWLRQV� KDYH� VSHQW� D� ORW� RI� WLPH� DQG� PRQH\� RQ� NQRZOHGJH�
PDQDJHPHQW� LQLWLDWLYHV� WU\LQJ� WR� LPSURYH� NQRZOHGJH� VKDULQJ� DQG�
RUJDQLVDWLRQ�� $OWKRXJK� WKH� DELOLW\� WR� FROOHFW� DQG� SURFHVV� GDWD� LQFUHDVHV��
WKLV� GRHV� QRW� QHFHVVDULO\� HQDEOH� LPSURYHG� KXPDQ� FRPPXQLFDWLRQ��
�:DOVKDP����������
.QRZOHGJH� LQWHQVLYH� ILUPV� IRFXV� XSRQ� NQRZOHGJH� DV� WKH� PRVW� VWUDWHJLF�
LPSRUWDQW�RI� WKH� ILUP¶V� UHVRXUFHV��*UDQW� ������� DUJXHV� IRU� WKH� LPSRUWDQW�
LVVXH�RI� LQWHJUDWLRQ�DQG�WUDQVIHUULQJ�NQRZOHGJH��ZLWKLQ�WKH�ILUP��%ODFNOHU�
������� VXJJHVWV�� LQ� KLV� GLVFXVVLRQ� RI� NQRZOHGJH�� NQRZOHGJH� ZRUN� DQG�
RUJDQL]DWLRQV�� WKDW� DWWHQWLRQ� VKRXOG� EH� JLYHQ� WR� V\VWHPV� WKURXJK� ZKLFK�
SHRSOH� DFKLHYH� WKHLU� NQRZLQJ�� DQG� RQ� WKH� SURFHVVHV� WKURXJK� QHZ�
NQRZOHGJH�PD\�EH�JHQHUDWHG��
5HYLHZLQJ�GLIIHUHQW�DSSURDFKHV�WR�PRELOLW\�DQG�NQRZOHGJH�V\VWHPV��,�ILQG�
OLWWOH�UHVHDUFK�IRFXVLQJ�RQ�PRELOH�NQRZOHGJH�V\VWHPV�ZLWK�WKH�H[FHSWLRQ�RI�
)DJUHOO��������DQG�'DKOEHUJ���������
)DJUHOO� ������� JLYHV� UHFRPPHQGDWLRQV� IRU� KRZ� WR� PDNH� NQRZOHGJH�
PDQDJHPHQW� V\VWHPV� VXSSRUW�PRELOH� ZRUN�� )DJUHOO� HW� DO� ������� VXJJHVW�
WKH� IROORZLQJ� IHDWXUHV� LQ� GHYHORSPHQW� DQG� XVH� RI� PRELOH� NQRZOHGJH�
PDQDJHPHQW� V\VWHP�� ILUVW�� VXSSRUW� WR� HYROYH� WDVNV� LQWHUGHSHQGHQW� RI� WKH�
XVHU� WKURXJK� VKDUHG� WDVNV� OLVW�� 6HFRQG�� FUHDWH� D� V\VWHP� WKDW� SURYLGHV� D�
JRRG� RYHUYLHZ� RI� UHFRUGV� WR� LPSURYH� VHDUFK� TXDOLW\�� 7KLUG�� FUHDWH�
DZDUHQHVV� DQG�SURYLGH� ORFDWLRQ�RI� H[SHUWLVH� WKURXJK� WHFKQRORJ\� WKDW� FDQ�
LGHQWLI\�WKH�ORFDWLRQ�RI��IRU�H[DPSOH��D�PRELOH�GHYLFH��)RXUWK��LV�ILOWHULQJ�WR�
KHOS�PRQLWRU� XVHU� LQWHUHVWV� DQG� WDVNV�� /DVW�� WKH� DVSHFWV� RI� FRQILJXUDWLRQ�
EHWZHHQ�PRELOH�DQG�VWDWLRQDU\�GHYLFHV��LELG���
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����.QRZOHGJH�WUDQVIHU�DQG�VWRUDJH�
*UDQW��������DUJXHV�WKDW�NQRZOHGJH�FUHDWLRQ�LV�DQ� LQGLYLGXDO�DFWLYLW\�DQG�
WKDW� NQRZOHGJH� LQWHJUDWLRQ� DQG� DSSOLFDWLRQ� RI� H[LVWLQJ� NQRZOHGJH� LV� WKH�
SULPDU\� UROO� IRU� NQRZOHGJH� LQWHQVLYH� ILUPV�� ,Q� UHVHPEODQFH� ZLWK� *UDQW��
$ODYL� 	� /HLGQHU� ������� VWUHVV� WKH� LPSRUWDQFH� RI� SXWWLQJ� NQRZOHGJH� LQWR�
SUDFWLFH��7KH\�GHILQH� NQRZOHGJH�PDQDJHPHQW� DV� IRXU�SURFHVVHV� LQ�ZKLFK�
,7�PD\�SOD\�D�VLJQLILFDQW�UROH��NQRZOHGJH�FUHDWLRQ��NQRZOHGJH�VWRUDJH�DQG�
UHWULHYDO��NQRZOHGJH�WUDQVIHU��DQG�NQRZOHGJH�DSSOLFDWLRQ���
.QRZOHGJH� FUHDWLRQ� LQYROYHV� KRZ� QHZ� FRQWHQW� PD\� EH� GHYHORSHG� RU�
UHSODFHG� ZLWKLQ� WKH� RUJDQL]DWLRQ�� 7KLV� KDSSHQV� WKURXJK� DQ� LQGLYLGXDO¶V�
VRFLDO�� FROODERUDWLYH�DQG�FRJQLWLYH�SURFHVV��$ODYL�	�/HLGQHU�V�UHVHDUFK�RQ�
NQRZOHGJH�FUHDWLRQ�GHULYHV�IURP�1RQDND��������DQG�KLV�WKHRULHV�DERXW�WKH�
LQWHUSOD\� EHWZHHQ� WDFLW� DQG� H[SOLFLW� NQRZOHGJH�� $FFRUGLQJ� WR� 1RQDND�
������� LQWHUDFWLRQ� FRQWULEXWHV� WR� WKH� DPSOLILFDWLRQ� DQG� GHYHORSPHQW� RI�
QHZ�NQRZOHGJH���
.QRZOHGJH� VWRUDJH� DQG� UHWULHYDO� FRQFHUQ�� DPRQJ� RWKHU� WRSLFV��
RUJDQLVDWLRQDO�PHPRU\� DQG�KRZ� H[SHULHQFHV� IURP� WKH�SDVW� LQIOXHQFH� WKH�
SUHVHQW�RUJDQL]DWLRQ��7KH�FRPPXQLFDWLRQ�SURFHVVHV�DQG�LQIRUPDWLRQ�IORZ�
LQ� WKH� RUJDQL]DWLRQ� LV� UHIHUUHG� WR� DV� NQRZOHGJH� WUDQVIHU��$ODYL�	� /HLGQHU�
������� GHVFULEH� IRXU� W\SHV� RI� NQRZOHGJH� WUDQVIHU�� LQIRUPDO� RU� IRUPDO��
SHUVRQDO�RU�LPSHUVRQDO��.QRZOHGJH�DSSOLFDWLRQ�LV�JURXQGHG�LQ�WKH�WKHRULHV�
RI� 7VRXNDV� ������� DQG� *UDQW� ������� DQG� FRQFHUQV� WKH� DELOLW\� WKH�
RUJDQL]DWLRQ�WR�DSSO\�H[LVWLQJ�NQRZOHGJH��
$V� SRLQWHG� RXW� LQ� WKH� LQWURGXFWLRQ� WKH� GLVFXVVLRQ� RI� NQRZOHGJH�� LQ� WKLV�
WKHVLV�� GHVFHQGV� IURP� WKH� WKHRULHV� RI� 3RODQ\L� ������������� +H� FULWLFLVHV��
DPRQJ�RWKHU� WKLQJV��REMHFWLYLVP�DV�XQWHQDEOH�VLQFH� LW�KROGV� WKDW� WKH�RQO\�
YDOLG� NQRZOHGJH� LV� WKDW� ZKLFK� FDQ� EH� VWULFWO\� DUWLFXODWHG� DQG� WHVWHG�� +H�
GHVFULEHG� WKH� UHODWLRQVKLS� EHWZHHQ� WDFLW� DQG� H[SOLFLW� NQRZOHGJH�ZLWK� WKH�
ZHOO�TXRWHG�ZRUGV��³�ZH�FDQ�NQRZ�PRUH�WKDQ�ZH�FDQ�WHOO´��3RODQ\L��������
������� +H� DUJXHV� WKDW� VRPH� RI�PDQ
V�PRVW� LPSRUWDQW� NQRZOHGJH� LV� WDFLW�
DQG� LQH[SUHVVLEOH� OLNH� WKH� NQRZOHGJH� RI� KRZ� WR� F\FOH� RU� KRZ� WR� MXGJH� D�
ZRUN�RI�DUW���
1RQDND� ������� FODLPV� WKDW� WDFLW� NQRZOHGJH� FDQ� EH� WUDQVIRUPHG� LQWR�
H[SOLFLW� NQRZOHGJH� WKURXJK� H[WHUQDOLVDWLRQ�� %\� WKLV� VWDWHPHQW�� 1RQDND�
��������LQ�FRQWUDVW�WR�7VRXNDV��������DQG�3RODQ\L���������PHDQV�WKDW�WDFLW�
NQRZOHGJH�LV�WKH�VDPH�WKLQJ�DV�LQWHUQDOLVHG�H[SOLFLW�NQRZOHGJH��
�
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2QH�LVVXH�WKDW�KDV�EHHQ�JLYHQ�PXFK�DWWHQWLRQ�LQ�NQRZOHGJH�PDQDJHPHQW�
UHVHDUFK� LV� WKH� UHODWLRQ� DQG� GLVWLQFWLRQ� EHWZHHQ� GDWD�� LQIRUPDWLRQ� DQG�
NQRZOHGJH�� $ODYL� 	� /HLGQHU� ������� PHDQ� WKDW� NQRZOHGJH� LV� SRVVHVVHG�
LQIRUPDWLRQ��(DFK�SHUVRQ�SRVVHVVHV�LQIRUPDWLRQ�LQGLYLGXDOO\�LQ�UHODWLRQ�WR�
HDUOLHU�H[SHULHQFHV���
,Q�FRQWUDVW� WR�$ODYL�	�/HLGQHU�7RXPL��������FODLPV�WKDW�NQRZOHGJH�PXVW�
H[LVW� EHIRUH� LQIRUPDWLRQ� LV� FUHDWHG� VLQFH� LQIRUPDWLRQ� LV� NQRZOHGJH�
DUWLFXODWHG� RU� YHUEDOLVHG�� .QRZOHGJH�PXVW� DOVR� H[LVW� EHIRUH� GDWD� VR� WKDW�
GDWD�FDQ�EH�PHDVXUHG�WR�IRUP�LQIRUPDWLRQ��LELG����7KLV�GLVFXVVLRQ�RIWHQ�OHG�
WR�WKH�GLVWLQFWLRQ�EHWZHHQ�NQRZOHGJH�DQG�LQIRUPDWLRQ���
6FKXOW]H��������S�����FODLPV�WKDW��

³,QIRUPDWLRQ� LV� D� IORZ� RI� PHDQLQJ� DQG� VLJQLILFDQFH� WKDW�
FKDQJHV�D� VWRFN�RI�NQRZOHGJH��7KLV� FKDQJH� FDQ�RFFXU�HLWKHU�
E\�DGGLQJ�WR�WKH�VWRFN�RI�NQRZOHGJH�RU�E\�UHVWUXFWXULQJ�LW�LQ�
VRPH�ZD\�´�

,Q� WKH� GLVFXVVLRQ� RI� NQRZOHGJH� DQG� LQIRUPDWLRQ� ,� DJUHH� ZLWK� 1RQDND�
������� WKDW� LQIRUPDWLRQ� LV� D� IORZ� RI� PHVVDJHV� WKDW� PLJKW� JHQHUDWH��
UHVWUXFWXUH� RU� FKDQJH� NQRZOHGJH�� � � 1HYHUWKHOHVV� ,� FODLP�� LQ� FRQWUDVW� WR�
1RQDND� WKDW� WDFLW� NQRZOHGJH� FDQQRW� EH� VKDUHG� RU� H[SUHVVHG� WKURXJK� D�
WHFKQRORJ\��,�VWURQJO\�EHOLHYH�WKRXJK��WKDW�WKHUH�LV�D�QHHG�IRU�WHFKQRORJLHV�
WKDW�PLJKW�IDFLOLWDWH�WKH�VKDULQJ�RI�H[SOLFLW�NQRZOHGJH���
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���5HODWHG�UHVHDUFK�
6HYHUDO� UHFRJQLVHG� UHVHDUFKHUV� KDYH� H[SORUHG� PRELOH� ZRUN� DQG� PRELOH�
NQRZOHGJH�� ,Q� WKLV� VWXG\� ,� FRQVWLWXWH�P\� WKHRUHWLFDO� ILQGLQJV� FRQFHUQLQJ�
PRELOLW\� DQG� NQRZOHGJH� PDQDJHPHQW� PDLQO\� RQ� )DJUHOO� 	� /MXQJEHUJ�
�������DQG�$ODYL�	�/HLGQHU����������+RZHYHU�:LEHUJ��������DQG�/XII�HW�DO�
�������DOVR�FRQWULEXWH�ZLWK� LPSRUWDQW�GLVFXVVLRQV� WR� WKH� UHODWHG�ZRUN� LQ�
WKLV�VWXG\���
����0RELOH�,7�DQG�.QRZOHGJH�PDQDJHPHQW�
.QRZOHGJH�PDQDJHPHQW� V\VWHPV� KDYH� DFFRUGLQJ� WR� )DJUHOO� 	� /MXQJEHUJ�
�������� WKH� DLP� WR� VXSSRUW� PDQDJHPHQW� RI� NQRZOHGJH�� 7KLV� LV� XVXDOO\�
GRQH� E\� V\VWHPV� WKDW� SURYLGH� VROXWLRQV� WR� H[SHULHQFHG� SUREOHPV��
.QRZOHGJH�PDQDJHPHQW� V\VWHPV�DUH�NHSW�XSGDWHG�E\� WKH�XVHUV�ZKR�DGG�
LQIRUPDWLRQ�WR�WKH�V\VWHP�ZKHQ�QHZ�SUREOHPV�DQG�VROXWLRQV�RFFXU��7KH\�
YLHZ�NQRZOHGJH�PDQDJHPHQW�DV�D�VRFLDO�DQG�G\QDPLF�SURFHVV� WKDW�QHHGV�
WR� EH� FDUHIXOO\� FRQVLGHUHG� DQG� XVHG� LQ� FR�RSHUDWLRQ� ZLWK� ZRUNHUV� WR� EH�
XQGHUVWRRG�FRUUHFWO\��
/RFDO�PRELOLW\�LV�LQWHUHVWLQJ�IURP�PDQ\�DVSHFWV��WKH�IDFW�WKDW�D�PDMRULW\�RI�
RUJDQL]DWLRQ� FODLPV� WKDW� WKH� PRVW� LPSRUWDQW� NQRZOHGJH� UHVRXUFH� H[LVWV�
ZLWKLQ� WKH� FRPSDQ\� VHHPV� WR� EH� RYHUORRNHG� KRZHYHU� WKH� SUREOHP� ZLWK�
LGHQWLI\LQJ� NQRZOHGJH� DQG� WUDQVIHUULQJ� UHPDLQV� SUREOHPDWLF� �$ODYL� 	�
/HLGQHU���������
$ODYL�	�/HLGQHU���������FODLP�WKDW�GHVLJQ�RI�LQIRUPDWLRQ�V\VWHPV�LQWHQGHG�
WR�VXSSRUW�DQG�DXJPHQW�RUJDQLVDWLRQDO�NQRZOHGJH�PDQDJHPHQW�VKRXOG�EH�
URRWHG�DQG�JXLGHG�E\� DQ�XQGHUVWDQGLQJ�RI�GLIIHUHQW� W\SHV�DQG�QDWXUHV�RI�
RUJDQLVDWLRQDO�NQRZOHGJH��$ZDUHQHVV�DERXW�ZKHUH�NQRZOHGJH�H[LVWV�LQ�WKH�
RUJDQL]DWLRQ� LV�DV� LPSRUWDQW�DV� WKH�RULJLQDO�NQRZOHGJH� LWVHOI��7R�HYDOXDWH�
WKH�EDFNJURXQGV��VNLOOV�DQG�H[SHUWLVH�RI�LQGLYLGXDOV�LQ�WKH�RUJDQLVDWLRQ�LV�D�
YDOXDEOH�ZD\�WR�OHDUQ�DERXW�WKH�RUJDQLVDWLRQ�DV�D�ZKROH��PHWDGDWD����
/XII� HW� DO� ������� GHYHORSV� WKH� WKRXJKWV� DERXW� KRZ� WR� FUHDWH� WHFKQRORJ\�
WKDW�FDQ�EH�XVHG�DQG�HPEHGGHG�ZLWKLQ�WKH�PDQ\�GLVSDUDWH�DFWLYLWLHV�RI�WKH�
XVHU�� 7KH\� DUJXH� WKDW� RQH�ZD\� WR� VXSSRUW�PRELOLW\� LQ� RUJDQL]DWLRQV� LV� WR�
HQKDQFH�DQ�LQGLYLGXDO�DZDUHQHVV�RI�DQRWKHU¶V�ZRUN�DOWKRXJK�WKLV�HIIRUW�KDV�
EHJXQ�WR�UDLVH�SUREOHPV�LQ�WKH�GHVLJQ�RI�WKH�WHFKQRORJLFDO�VXSSRUW���7KHUH�
VHHPV� WR� EH� D� QHHG� WR� H[SORUH� WKH� SRVVLELOLWLHV� DQG� SUREOHPV� WKDW� DULVHV�
ZKHQ�QHZ�RUJDQL]DWLRQDO�IRUPV�GHYHORS��
�
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'DKOERP�	�%UDD�	�6¡UHQVHQ��������GHVFULEHV�LQIRUPDWLRQ�WHFKQRORJ\�DV�D�
IOH[LEOH�PHDQV�RI� FRPPXQLFDWLRQ��E\�ZKLFK� VRFLDO� VWUXFWXUHV� DUH� IRUPHG��
UHIRUPHG�DQG�GLVVROYHG�LQ�D�SURFHVV�RI�QHWZRUNLQJ��)XUWKHU��KH�FRPSDUHV�
WKH�EHKDYLRXUV�DQG�VWUXFWXUHV�RI�ZRUNHUV�ZLWK�WKDW�RI�QRPDGV��L�H��SHRSOH�
FRQWLQXDOO\�ZRUNLQJ�RQ�WKH�PRYH�QRQ�GHSHQGHQW�RI�FRQWH[WV���
,Q�WKHLU�GLVFXVVLRQ�RI�PRELOLW\�LQ�FROODERUDWLRQ��/XII�	�+HDWK��������DUJXH�
WKDW� PRELOH� VHUYLFHV� EHFRPH� QHFHVVDU\� IRU� VXSSRUWLQJ� FROODERUDWLYH�
DFWLYLWLHV� LQ�PRGHUQ� RUJDQLVDWLRQV�� /RFDO�PRELOLW\� FRQFHUQV� DFFRUGLQJ� WR�
/XII�	�+HDWK���������WKH�PRYHPHQWV�RI�LQGLYLGXDOV�LQ�D�ZRUNVSDFH�RU�DUHD�
ZKHUH� WHFKQRORJLFDO�VXSSRUW�SURYLGHV� WKHP�ZLWK�DZDUHQHVV�RI�RWKHUV�DQG�
RWKHUV�RI�WKHP���
:LEHUJ� ������� FDOOV� IRU�PRUH� UHVHDUFK� RQ� FKDUWLQJ� WKH� VRFLDO� WHUULWRU\� RI�
WKH�PRELOH�ZRUNHU��KLV�ZRUN�VLWXDWLRQ�DQG�WKH�DELOLW\�RI� WHFKQLFDO� WRROV�WR�
VXSSRUW� WKH� ZD\� SHRSOH� LQWHUDFW�� )XUWKHU� KH� ILQGV� WKDW� WKHUH� LV� D� VWURQJ�
QHHG� IRU�D�KRPH�EDVH�ZKHQ� LW�FRPHV� WR��FRPSXWHU�VXSSRUWHG�FRRSHUDWLYH�
ZRUN��&6&:��WR�VXSSRUW�VRFLDOLVDWLRQ��H[SHULHQFH�DQG�NQRZOHGJH�VKDULQJ���
)DJUHOO�HW�DO��������DUJXHV�WKDW�NQRZOHGJH�PDQDJHPHQW�LQ�PRELOH�VHWWLQJV�
LV� VRFLDO� DQG� G\QDPLF�� 0RELOH� NQRZOHGJH� PDQDJHPHQW� GLIIHUV� LQ� PDQ\�
DUHDV� IURP� ORFDO� NQRZOHGJH�� ,Q� WKHLU� HPSLULFDO� UHVHDUFK� WKH\� IRXQG�
IROORZLQJ�GLVWLQFWLRQV��
�
6KDULQJ�FRQFHUQV�KRZ�VHYHUDO�SHRSOH�WRJHWKHU�VKDUH�NQRZOHGJH��7KLV�PD\�
GLIIHU� LQ� WKUHH� ZD\V�� E\� HSKHPHUDO� VKDULQJ�� SHUVLVWHQW� VKDULQJ� DQG� VWRU\�
WHOOLQJ��(SKHPHUDO� VKDULQJ�PD\� RFFXU�ZKHQ� SHRSOH�PHHW� WR� GLVFXVV� WKHLU�
ZRUN� DQG� UHODWH� WR� RWKHUV�� 3HUVLVWHQW� VKDULQJ� LV� D� ZD\� WR� GLVWULEXWH�
LQIRUPDWLRQ�DQG�LV��WR�JUHDW�H[WHQW��HPEHGGHG�LQ�GRFXPHQWV��7KH�ODVW�ZD\�
WR�VKDUH�NQRZOHGJH�LV�WKURXJK�VWRULHV��7HOOLQJ�VWRULHV�RI�SUHYLRXV�SUREOHPV�
DQG� VROXWLRQ� LV� D� ZD\� RI� SURGXFLQJ�� PDLQWDLQLQJ� DQG� FRPPXQLFDWLQJ�
NQRZOHGJH���
,QGH[LQJ�LV�D�ZD\�WR�VKDUH�NQRZOHGJH�E\�UHODWLQJ�WR�HDUOLHU�H[SHULHQFHV�RU�
UHFRJQL]DEOH�REMHFWV��
'LDJQRVLQJ� LV�ZKHQ�SHRSOH� WRJHWKHU�VHHN� WR�PDNH�VHQVH�RI�D�VLWXDWLRQ�RU�
SUREOHP��7KLV�PLJKW�OHDG�WR�DQ�DJUHHPHQW�RU�D�FRPSURPLVH��
)RUHVHHLQJ� LV� WKH� ZD\� LQ� ZKLFK� H[LVWLQJ� NQRZOHGJH� PLJKW� EH� XVHG� WR�
SUHGLFW�WKH�IXWXUH���)DJUHOO�HW�DO���������
)DJUHOO� 	� /MXQJEHUJ� ������� VXJJHVW� VRPH� GHVLJQ� FKDQJHV� LQ� H[LVWLQJ�
NQRZOHGJH�PDQDJHPHQW� V\VWHP� WR�PDNH� WKHP�ZRUN�EHWWHU� DV� D� SODWIRUP�
IRU� NQRZOHGJH� PDQDJHPHQW�� )LUVW� HYROYLQJ� WDVNV�� QRW� VWDWLF� SUREOHPV��
6HFRQG�� FKDQJH� WKH� YLHZ� RI� LQSXW� WR� WKH� V\VWHP� DV� GHSHQGHQW� RQ� HDFK�
RWKHU��QRW�LQGHSHQGHQW���
�
�
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7KLUG��OLQN�WKH�LQIRUPDWLRQ�IURP�WKH�UHSRVLWRULHV�WR�WKH�DXWKRUV�DQG�PDNH�
WKHP� DFFHVVLEOH�� )RXUWK�� NQRZOHGJH� PDQDJHPHQW� V\VWHPV� QHHG� WR� ORRN�
XSRQ�WKH�XVHU�LQWHUHVW�RI�WKH�V\VWHP�DV�WDVN�EDVHG��QRW�RQO\�LQ�VKRUW�WHUP�
EXW� DOVR� LQ� ORQJ� WHUP�� )LIWK�� WKHUH� LV� D� QHHG� IRU� WKH� FUHDWLRQ� RI� D� JRRG�
RYHUYLHZ� RI� ³KLWV´� LQ� WKH� UHSRVLWRU\� ZLQGRZ�� 6L[WK� DQG� ODVW�� XVHUV� QHHG�
VWDWLRQDU\�DV�ZHOO�DV�PRELOH�DFFHVV�WR�WKH�V\VWHP��QRW�RQO\�IURP�GHVNWRSV���
%XLOGLQJ� RQ� WKHVH� GLPHQVLRQV� )DJUHOO� ������� FRQWLQXHV� KLV� UHVHDUFK� RQ�
KRZ� WR� PDNH� NQRZOHGJH� V\VWHPV� VXSSRUW� PRELOH� ZRUN�� 7KH� IROORZLQJ�
UHVXOWV�ZHUH�VKRZQ���
• .QRZOHGJH�LV�DFWLYHO\�DFTXLUHG�E\�WKH�XVHU��
• (PSLULFDO�VWXGLHV�RI�PRELOH�ZRUN�LQIRUPV�WKH�GHVLJQ��
• 7KH�XVHU�FDQ�EH�DLGHG�LQ�GHILQLQJ�DV�ZHOO�DV�VROYLQJ�WKH�SUREOHPV��
• .QRZOHGJH�IURP�PDQ\�VRXUFHV�LV�LQWHJUDWHG�LQ�D�ZD\�WKDW�LV�WDLORUHG�

WR�WKH�ORFDO�XVH�VLWXDWLRQ��
• &RPPXQLFDWLRQ�OLQNV�EHWZHHQ�XVHUV�DQG�RULJLQDWRUV�RI�NQRZOHGJH�FDQ�

EH�HVWDEOLVKHG��
�)DJUHOO�������S�����������
:KHQ�,�VWDUWHG�P\�UHVHDUFK�SURFHVV�,�ZDV��LQVSLUHG�E\�)DJUHOO��GHWHUPLQHG�
WR� FRQGXFW�P\� HPSLULFDO� ZRUN� RQ� D� QHZ� DSSOLFDWLRQ� DUHD� IRU�PRELOH� ,7��
7KRXJK� ,�PRVWO\� WDNH� D� VWDQG� LQ� WKH� UHVXOWV� RI�)DJUHOO�� ,� DSSO\� WKH� DERYH�
UHYLHZHG�WKHRULHV�LQ�D�QHZ�FRQWH[W�ZLWK�D�IRFXV�RQ�NQRZOHGJH�WUDQVIHU�DQG�
VWRUDJH����
�
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���5HVHDUFK�PHWKRG��
6LQFH�DOO�UHVHDUFK�VKRXOG�KDYH�WKH�DLP�WR�EXLOG�NQRZOHGJH�WKH�LQLWLDO�IRFXV�
RI� P\� UHVHDUFK� ZDV� WR� JDLQ� XQGHUVWDQGLQJ� RI�� GLVFXVV�� DQG� H[DPLQH� WKH�
SUDFWLFDO�XVH�RI��PRELOH�PDLQWHQDQFH�V\VWHPV�DQG�ZRUN��7KLV�FDQ�EH�GRQH�
LQ�PDQ\�ZD\V� IURP� FRQVWUXFWLRQ� RI� LQQRYDWLYH� WKHRULHV� WR� REVHUYLQJ� DQG�
PHDVXULQJ�GHYLFHV��4XDOLWDWLYH�UHVHDUFK�XVXDOO\�VWDUWV�ZLWK�DQ�REVHUYDWLRQ�
RI�D�VSHFLILF�SKHQRPHQRQ��:LWKLQ�WKH�ILHOG�RI�TXDOLWDWLYH�UHVHDUFK�WKHUH�DUH�
ULFK�DUUD\V�RI�PHWKRGV�VXEVXPHG�DOO�ZLWK� WKH�DLP�WR�EHWWHU�XQGHUVWDQG�D�
FRPSOH[� VRFLDO� SKHQRPHQRQ� �0DUVKDOO� 	�5RVVPDQ�� ������� 7KH� IROORZLQJ�
VHFWLRQ� GHVFULEHV�ZK\� DQ� LQWHUSUHWDWLYH� DSSURDFK�ZDV� DSSURSULDWH� LQ� WKH�
OLJKW�RI�WKH�UHVHDUFK�SUREOHP���
����&RXUVH�RI�DFWLRQ�
0\�VWXG\�ZDV�FRQGXFWHG�LQ�ILYH�PDLQ�SDUWV��,�VWDUWHG�P\�UHVHDUFK�SURFHVV�
LQ�2FWREHU������ZKHQ�,�ZDV�LQWURGXFHG�WR�WKH�PRELOLW\�ILHOG�E\�UHDGLQJ�DQ�
DUWLFOH� E\� 'DKOEHUJ� HW� DO�� �������� +RZHYHU� P\�PDLQ� LQWHUHVW� FRQFHUQHG�
NQRZOHGJH� PDQDJHPHQW� DQG� RUJDQLVDWLRQDO� NQRZOHGJH�� ,� IRXQG� WKH�
FRPELQDWLRQ�RI�WKH�WZR�ILHOGV�RI�UHVHDUFK�LQ�)DJUHOO¶V�GLVVHUWDWLRQ��0RELOH�
NQRZOHGJH����������
0\�OLWHUDWXUH�VWXG\�ZDV�PDLQO\�EDVHG�RQ�DUWLFOHV�DQG�GRFWRUDO�GLVVHUWDWLRQV�
DQG�ZDV� FRQGXFWHG�GXULQJ� WKH�ZKROH� \HDU�RI������������ ,� GHFLGHG� HDUO\�
WKDW� ,� ZDQWHG� WR� FRQGXFW� P\� HPSLULFDO� UHVHDUFK� LQ� D� FRQWH[W� ZLWK�
WUDGLWLRQDOO\� UDWKHU� OLPLWHG� ,7�XVH�� ,� FDPH� LQ� WRXFK�ZLWK�$LU6RQ� WURXJK�D�
FRQWDFW�DW�WKH�+DOPVWDG�8QLYHUVLW\���
0\� ILUVW� LQWHUYLHZ� ZDV� FRQGXFWHG� LQ� )HEUXDU\� ����� ZLWK� WKH� V\VWHP�
GHYHORSHU� DQG� ZDV� WKH� VWDUWLQJ� SRLQW� IRU�P\� HYDOXDWLRQ� RI� WKH� V\VWHP�� ,�
GHFLGHG� WR� FRQGXFW� DQ� HWKQRJUDSKLF� ILHOG� VWXG\� EDVHG� RQ� P\� ZLVK� WR�
H[SORUH�WKH�ZRUN�FRQWH[W�DV�ZHOO�DV�WKH�SUDFWLFDO�XVH�RI�WKH�V\VWHP��,�KDG�D�
FXULRVLW\� FRQFHUQLQJ� LQWHUSUHWDWLYH� ILHOG� VWXGLHV� DQG� HWKQRJUDSKLFDO�
UHVHDUFK�DQG�D�ZLVK�WR�OHDUQ�IURP�6FKXOW]H���������+RZHYHU�,�VRRQ�IRXQG�
RXW�WKDW�WKH�WLPH�VSHQW�RQ�REVHUYDWLRQV�RQ�WKH�ILHOG�� LQ�FRPELQDWLRQ�ZLWK�
P\� LQH[SHULHQFH� RI� HWKQRJUDSKLFDO� UHVHDUFK�� ZDV� WRR� VKRUW� WR� UHQGHU�
HQRXJK�HPSLULFDO�PDWHULDO�� ,� IRXQG� LW� WKHUHIRUH�QHFHVVDU\� WR� FRPELQH�P\�
REVHUYDWLRQV�ZLWK�LQWHUYLHZV���
�
�
�
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7KH� LQWHUYLHZV� DQG� REVHUYDWLRQV� ZHUH� FRQGXFWHG� GXULQJ� WKH� VSULQJ� RI�
������7KH�HPSLULFDO�ILQGLQJV�ZDV�DQDO\VHG�DQG�GLVFXVVHG�DV�D�ILQDO�SDUW�RI�
P\�WKHVLV���
�
�

&KRLFH�RI�UHVHDUFK�DUHD�
�
� � � /LWHUDWXUH�VWXG\� �

�
� � � (YDOXDWLRQ�RI�$LU6RQ�9�L�

�
� � � 2EVHUYDWLRQV�,QWHUYLHZV�
�
� � � $QDO\VLV�
�
�
�
����,QWHUSUHWDWLYH�)LHOG�5HVHDUFK��
7ZR�PDLQ�WUDGLWLRQV�DSSHDU�ZKHQ�GLVFXVVLQJ�PHWKRGRORJLHV�DQG�PHWKRGV�
IRU� KRZ� WR� FRQGXFW� UHVHDUFK� ZLWKLQ� WKH� ILHOG� RI� ,6�� SRVLWLYLVWLF� DQG�
KHUPHQHXWLF�UHVHDUFK���*HQHUDOO\�FDQ�,6�UHVHDUFK�EH�FRQVLGHUHG�SRVLWLYLVWLF�
LI� WKH� UHVXOWV� RI� WKH� VWXG\� LV� LQ� VRPH� ZD\� TXDQWLILDEOH� LQ� YDULDEOHV��
K\SRWKHVLV�WHVWLQJ��DQG�LI�WKHUH�LV�HYLGHQFH�RI�IRUPDO�SURSRVLWLRQV��.OHLQ�	�
0\HUV�� ������� )URP� WKH� SRVLWLYLVWLF� ZRUOGYLHZ� GHULYHV� WKH� ILHOG� RI�
TXDQWLWDWLYH� UHVHDUFK�� +RZHYHU� D� SRVLWLYLVWLF� DSSURDFK� FDQ� DOVR� EH�
DSSOLFDEOH� RQ� TXDOLWDWLYH� UHVHDUFK�� IRU� H[DPSOH� FDVH� VWXG\� UHVHDUFK� �<LQ��
��������
$FFRUGLQJ� WR� 'DKOERP� DQG� 0DWKLDVVHQ� ������� SRVLWLYLVWV� IRFXV� RQ�
NQRZOHGJH� WKDW�FDQ�EH�JHQHUDOLVHG�H�J�� ILQGLQJ�HPSLUL� WKDW�FDQ�VHUYH�DV�D�
EDVH�IRU�DFWLRQ�RQ�FRQWH[WV�WKDW�DUH�VLPLODU�HQRXJK���$V�EHOLHYHUV�LQ�QDWXUDO�
VFLHQFHV��SRVLWLYLVWV�DQDO\VH�VRFLHW\�LQ�LWV�PRVW�EDVLF�FRPSRQHQWV���
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+HUPHQHXWLF�UHVHDUFK��ZKLFK�ZDV�DGRSWHG�LQ�WKLV�VWXG\��GHULYHV�IURP�WKH�
*UHHN�ZRUG�PHDQLQJ�LQWHUSUHWDWLRQ�RU�WKHRU\�RI�LQWHUSUHWDWLRQ��,Q�UHODWLRQ�
WR� SRVLWLYLVWLF� UHVHDUFK�� KHUPHQHXWLFV� VWUHVV� WKH� LPSRUWDQFH� RI�
SDUWLFLSDWLRQ���
�

³<RX� FDQ� UHDG� QDWXUH� OLNH� DQ� RSHQ� ERRN� LI� \RX� NQRZ�
PDWKHPDWLFV��*DOLOHR�FODLPHG��7KH�WUXWKV�DUH�WKHUH�WR�EH�VHHQ��
%XW�WKDW�LV�QRW�UHDGLQJ��DFFRUGLQJ�WR�KHUPHQHXWLFV��7KHUH�DUH�
QR�WUXWKV�WR�EH�VLPSO\�VHHQ�LQ�D�WH[W��7R�XQGHUVWDQG�D�WH[W�\RX�
PXVW� LQWHUSUHW� LW�� $QG� DOO� LQWHUSUHWDWLRQ� LQYROYHV� D� GLDOHFWLF�
LQWHUDFWLRQ� ZLWK� DQRWKHU� VXEMHFW�� 8QOHVV� XQGHUVWDQGLQJ� LV�
PXWXDO��WKHUH�LV�QR�UHDO�XQGHUVWDQGLQJ��,�FDQ�XQGHUVWDQG�\RX�
RQO\�LI�\RX�XQGHUVWDQG�PH´���

� 'DKOERP�DQG�0DWKLDVVHQ��������S�����������
�
.OHLQ� DQG� 0\HUV� ������� FODLP� WKDW� LQWHUSUHWDWLYH� UHVHDUFK� KHOS� WKH�
UHVHDUFKHU� WR�XQGHUVWDQG�KXPDQ� WKRXJKWV� DQG�DFWLRQV� LQ�GLIIHUHQW� VRFLDO�
DQG�RUJDQLVDWLRQDO�FRQWH[WV���$V�LQWHUSUHWDWLYH�ILHOG�UHVHDUFK�KDV�HPHUJHG�
DV� D� YDOLG� DQG� LPSRUWDQW� UHVHDUFK� DSSURDFK�� TXHVWLRQV� DERXW� KRZ� LWV�
TXDOLW\� FDQ� EH� DVVHVVHG�� 7KH� ILHOG� KDV� EHHQ� FULWLTXHG� IRU� WKH� ODFN� RI�
JHQHUDOLVDELOLW\�KRZHYHU�.OHLQ�	�0\HUV��������VXJJHVW�D�VHW�RI�SULQFLSOHV�WR�
HYDOXDWH�LQWHUSUHWDWLYH�ILHOG�VWXGLHV����

������(WKQRJUDSK\���
6LQFH�P\�REMHFWLYH�ZLWK�WKH�HPSLULFDO�VWXG\�ZDV�WR�EXLOG�DQ�XQGHUVWDQGLQJ�
RI� WHFKQRORJ\� XVH� LQ� PRELOH� PDLQWHQDQFH� ZRUN� ,� IRXQG� WKDW� DQ�
HWKQRJUDSKLFDO�DSSURDFK�VHHPHG�DSSURSULDWH���
0\� UHVHDUFK� ZDV� FRQGXFWHG� GXULQJ� WKH� VSULQJ� RI� ������ ,QVSLUHG� E\�
6FKXOW]H��������P\�ILUVW�REMHFWLYH�ZDV�WR�FRQGXFW�D�VWXG\�SULPO\�EDVHG�RQ�
REVHUYDWLRQV��6LQFH�P\�REVHUYDWLRQV�EHFDPH�UDWKHU� OLPLWHG�,� IRXQG�WKDW�,�
QHHGHG�WR�FRPELQH�P\�REVHUYDWLRQV�ZLWK�LQWHUYLHZV���
6LQFH�WKHUH�OLHV�D�IDLUO\�ZLGHVSUHDG�DJUHHPHQW�LQ�ERWK�PDQDJHPHQW�DQG�,6�
OLWHUDWXUH� WKDW� DFWLRQ�DQG�NQRZOHGJH� DUH� FORVHO\� UHODWHG�� DQ� HWKQRJUDSKLF�
VWXG\�VKRXOG�SD\�DWWHQWLRQ�WR�DFWLYLWLHV�DQG�SUDFWLFHV�RI�WKH�REMHFW�DV�ZHOO�
DV�WR�WKH�FRQWH[W�LQ�ZLWFK�WKH�SHUVRQ�DFW��6FKXOW]H���������
,�DP�ZHOO�DZDUH�WKDW�WKH�VWXG\�WKDW�6FKXOW]H�FRQGXFWHG�LQFOXGHG�PRQWKV�RI�
REVHUYDWLRQV�DQG�ZRUN��7KH�HPSLULFDO�ILQGLQJV�LQ�WKLV�WKHVLV�ZHUH�FROOHFWHG�
WKURXJK�WZR�REVHUYDWLRQV�GXULQJ� WZR�GD\V��7KH� OLPLWHG� WLPH�VSHQW� LQ� WKH�
ILHOG�DIIHFWV�WKH�VWXG\�LQ�D�QHJDWLYH�ZD\��+RZHYHU�,�FODLP�WKDW�P\�ZLVK�WR�
FRQGXFW� REVHUYDWLRQV� DQG� VWXG\� WKH� DFWLYLWLHV� DQG� FRQWH[WV� LQ� ZKLFK� WKH�
VHUYLFH� WHFKQLFLDQV�ZRUN�ZDV� DQ� LPSRUWDQW� VRXUFH� RI� LQIRUPDWLRQ� WR� WKLV�
WKHVLV����
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����'DWD�FROOHFWLRQ�
2EVHUYDWLRQV�DQG�LQWHUYLHZV�FROOHFWHG�WKH�HPSLULFDO�ILQGLQJV�LQ�WKLV�WKHVLV��
&RQGXFWLQJ� VHYHUDO� VPDOOHU� ILHOG� VWXGLHV� VHHPHG� WR� EH� DSSURSULDWH�ZKHQ�
WKH�SXUSRVH�ZDV�WR�FRYHU�WKH�FRQWH[WXDO�FRQGLWLRQV�DQG�XVH�RI�WKH�DUWHIDFW��
6LQFH� WKH� WLPH� VSHQW�RQ�REVHUYDWLRQ�ZDV� OLPLWHG� ,� DOVR� FROOHFWHG�GDWD� YLD�
LQWHUYLHZV�� ZKLFK� EHFDPH� D� SULPDU\� VRXUFH� RI� GDWD�� 7KH� UHVXOWV� WKDW� ,�
SUHVHQW�LQ�WKLV�WKHVLV�DUH�PRVWO\�GUDZQ�IURP�LQWHUYLHZV���

������,QWHUYLHZV�DQG�REVHUYDWLRQV��
$FFRUGLQJ�WR��0DUVKDOO�	�5RVVPDQ��������WKH�IXQGDPHQWDO�SHUVSHFWLYH�LQ�
TXDOLWDWLYH�UHVHDUFK� WR�XQFRYHU� WKH�SDUWLFLSDQW¶V�SHUVSHFWLYH�RQ� WKH�VRFLDO�
SKHQRPHQRQ�RI� LQWHUHVW�DQG�XQFRYHU� WKH�SDUWLFLSDQW¶V�YLHZ�RQ� LW��QRW� WKH�
UHVHDUFKHU¶V�� 7KHUHIRUH�� TXDOLWDWLYH� LQ�GHSWK� LQWHUYLHZV� PXFK� OHVV�
VWUXFWXUHG� WKDQ�IRUPDO� LQWHUYLHZV��7KH\�DUH�RIWHQ�EDVHG�RQ�D� IHZ�JHQHUDO�
WRSLFV�WR�KHOS�XQIROG�WKH�SDUWLFLSDQW¶V�SHUVSHFWLYH��RIWHQ�LQ�WKH�VKDSH�RI�D�
FRQYHUVDWLRQ���
0\�LQWHUYLHZV�ZHUH�LQIRUPDO�DQG�GLIIHUHG�GHSHQGHQW�RQ�P\�REVHUYDWLRQV��,�
FRQGXFWHG� RQH� LQ� GHSWK� LQWHUYLHZ� ZLWK� WKH� V\VWHP� GHYHORSHU�� WR� JDLQ� D�
EHWWHU� XQGHUVWDQGLQJ� RI� WKH� V\VWHP� DQG� WKUHH� OHVV� VWUXFWXUHG� LQWHUYLHZV�
ZLWK�V\VWHP�WHFKQLFLDQV���
,QWHUYLHZV� DUH� RQH� RI� WKH� PRVW� HVVHQWLDO� VRXUFHV� RI� LQIRUPDWLRQ�� 7KH�
LQWHUYLHZ� FDQ� WDNH� GLIIHUHQW� VKDSHV�� 0RVW� XVXDO� DUH� LQWHUYLHZV� ZLWK� DQ�
RSHQ�HQGHG�QDWXUH��,I�WKH�LQWHUYLHZ�LV�H[HFXWHG�VXFFHVVIXOO\�WKH�UROH�RI�WKH�
UHVSRQGHQW� FRXOG� EH� FRQVLGHUHG� DV� DQ� ³LQIRUPDQW´� ZKR� SURYLGHV� WKH�
LQYHVWLJDWRU�QRW�RQO\�ZLWK� LQVLJKWV�EXW�DOVR�ZLWK�VRXUFHV�RI�FRUURERUDWRU\�
HYLGHQFH� �<LQ�� ������� �7KH�SXUSRVH�RI�DQ� LQWHUYLHZ� LV� WR�REWDLQ�YDOLG�DQG�
UHOLDEOH� LQIRUPDWLRQ�� ,W� LV� D� XVHIXO� ZD\� WR� FROOHFW� ODUJH� DPRXQWV� RI� GDWD�
TXLFNO\�� +RZHYHU�� LQWHUYLHZV� DOVR� KDYH� OLPLWDWLRQV� DQG� ZHDNQHVVHV�� 7KH�
WHFKQLTXH�GHPDQG�VNLOOV�DQG�FR�RSHUDWLRQ�IURP�WKH�LQWHUYLHZHU�DV�ZHOO�DV�
IURP� WKH� UHVSRQGHQW�� ,QWHUDFWLRQ� DQG� WKH� ZLOO� WR� VKDUH� LQIRUPDWLRQ� DQG�
NQRZOHGJH� DUH� HVVHQWLDO� LQ� WKH� LQWHUYLHZ� SURFHVV� �0DUVKDOO� 	� 5RVVPDQ��
����������
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:KHQ� FRQGXFWLQJ� DQ� HWKQRJUDSKLF� VWXG\� REVHUYDWLRQ� LV� WKH� PDLQ� GDWD�
VRXUFH��'LUHFW�REVHUYDWLRQV�RQ�WKH�ILHOG�FDQ�UHYHDO�UHOHYDQW�LQIRUPDWLRQ�RI�
EHKDYLRXUV�DQG�HQYLURQPHQWDO�FRQGLWLRQV����
$FFRUGLQJ� WR�0DUVKDOO� 	� 5RVVPDQ� ������� FDQ� REVHUYDWLRQV� IDFLOLWDWH� WKH�
SURFHVV�RI�JDWKHULQJ�LQIRUPDWLRQ�RQ�EHKDYLRXUV�DQG�WKH�PHDQLQJ�DWWDFKHG�
WR�WKRVH�EHKDYLRXUV�LQ�WKH�VRFLDO�VHWWLQJ�FKRVHQ�IRU�WKH�VWXG\��
,�FRPSOHWHG�WZR�ILHOG�REVHUYDWLRQV� LQ�FRPELQDWLRQ�ZLWK�WKUHH� LQWHUYLHZV¶��
0\� LQWHUYLHZV�ZHUH�FRQGXFWHG�DIWHU�HDFK�REVHUYDWLRQ�DQG� IRFXVHG�RQ�WKH�
SUDFWLFDO� XVH� RI� WKH� V\VWHP�� ,� GLG� DQ� LQ�GHSWK� LQWHUYLHZ�ZLWK� WKH� V\VWHP�
GHYHORSHU� DQG� DGPLQLVWUDWRU� RI� WKH� V\VWHP� WR� UHYHDO� WKH� IXQGDPHQWDO�
REMHFWLYHV�ZKHQ�GHYHORSLQJ�WKH�V\VWHP����
7KH�VHOHFWLRQ�RI�LQWHUYLHZHHV�ZDV�GRQH�RQ�WKH�EDVLV�RI�ZLOOLQJQHVV�DQG�WKDW�
WKH\�ZHUH�XVHUV�RI� WKH� V\VWHP�� ,� DP�DZDUH�RI� WKDW� WKLV� VWXG\�ZRXOG�KDYH�
EHQHILW� IURP�PRUH� LQWHUYLHZV�DQG�REVHUYDWLRQV�ZLWK�ERWK�XVHUV�DQG�QRQ�
XVHUV�RI�WKH�V\VWHP���

������/LWHUDWXUH�VWXG\�
,Q� WKLV� WKHVLV� WKH� OLWHUDWXUH� VWXG\� FRQVWLWXWHV� WKH� PDLQ� VRXUFH� RI�
LQIRUPDWLRQ� FRQFHUQLQJ� WKH� DUHD�RI� UHVHDUFK�� ,�KDYH� SXW� D� ORW� RI� HIIRUW� LQ�
VWXG\LQJ� GLIIHUHQW� DUHDV� RI� NQRZOHGJH� DQG�PRELOLW\�� �0\� OLWHUDWXUH� VWXG\�
KDV�EHHQ�FRQVWDQWO\�FKDQJLQJ�GHSHQGHQW�RQ�WKH�UHYLHZ�SURFHVV�RI�ERWK�P\�
VXSHUYLVRU�DQG�LQ�WKH�UHYLHZ�SURFHVV�WR�,5,6�����
7KHRU\�SOD\V�DQ�LPSRUWDQW�UROH�LQ�LQWHUSUHWDWLYH�ILHOG�UHVHDUFK��$FFRUGLQJ�
WR�.OHLQ�	�0\HUV� ������� WKH� WKHRUHWLFDO�EDFNJURXQG� LV�D�FUXFLDO�GHYLFH� WR�
GLVWLQJXLVK�WKH�UHVHDUFK�IURP�DQHFGRWHV��)XUWKHU�WKH\�VWDWH�WKDW��

³1HYHUWKHOHVV�� LW� LV� LPSRUWDQW� WKDW� WKHRUHWLFDO� DEVWUDFWLRQV�
DQG� JHQHUDOL]DWLRQV� VKRXOG� EH� FDUHIXOO\� UHODWHG� WR� WKH� ILHOG�
VWXG\�GHWDLOV�DV�WKH\�ZHUH�FROOHFWHG�E\�WKH�UHVHDUFKHU��7KLV�LV�
VR� UHDGHUV� FDQ� IROORZ� KRZ� WKH� UHVHDUFKHU� DUULYHG� DW� KLV� RU�
KHU�WKHRUHWLFDO�LQVLJKWV´���

.OHLQ�	�0\HUV�������S������
0DUVKDOO� 	� 5RVVPDQ� ������� LGHQWLI\� IRXU� IXQFWLRQV� RI� FRQGXFWLQJ� D�
OLWHUDWXUH�UHYLHZ��)LUVW��LW�UHYHDOV�WKH�XQGHUO\LQJ�SUHVXPSWLRQV�EHKLQG�WKH�
UHVHDUFK� DQG� SUREOHP� DUHD�� 6HFRQG�� LW� VKRZV� KRZ� NQRZOHGJHDEOH� WKH�
UHVHDUFKHU� LV�DERXW�UHODWHG�UHVHDUFK�DQG�WKH� LQWHOOHFWXDO� WUDGLWLRQV�ZLWKLQ�
WKH� VWXG\�� 7KLUG�� LW� VKRZV� LI� WKH� UHVHDUFKHU� KDV� IRXQG� D� JDS� LQ� HDUOLHU�
UHVHDUFK� WKDW� WKH� VWXG\� ZLOO� ILOO�� /DVW�� HPEHGGLQJ� WKH� SUREOHP� DUHD� LQ� D�
ODUJHU� FRQWH[W� ZLOO� KHOS� WR� UHILQH� DQG� UHGHILQH� WKH� UHVHDUFK� TXHVWLRQ�
IXUWKHU�����
7KH� OLWHUDWXUH� VWXG\� LQ� WKLV� WKHVLV� FRQVWLWXWHG� P\� RZQ� NQRZOHGJH� EDVH�
ZKHQ�FRQGXFWLQJ�P\�HPSLULFDO�UHVHDUFK��7KLV�ZDV�D�YDOXDEOH�ZD\�WR�JDLQ�D�
IXQGDPHQWDO�XQGHUVWDQGLQJ�RI�WKH�UHVHDUFK�DUHD�DQG�UHODWHG�UHVHDUFK���
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6LQFH�PDLQO\�)DJUHOO��������KDG�H[SORUHG�WKH�DUHD�,�IRFXVHG�RQ�KLV�ZRUN�WR�
ILQG�RWKHU�UHOHYDQW�OLWHUDWXUH��,�IHOW�D�QHHG�WR�KDYH�D�GHHSHU�XQGHUVWDQGLQJ�
RI�WKH�SUREOHP�DUHD�WR�REWDLQ�UHOLDEOH�HPSLULFDO�GDWD��
��
����&ULWLFDO�REVHUYDWLRQV�
1RW�VXUSULVLQJO\�WKHUH�DUH�VHYHUDO�FULWLFDO� IDFWRUV�WKDW�KDYH� LQIOXHQFHG�WKH�
RXWFRPH�RI�P\�VWXG\��)LUVW��,�DP�DZDUH�WKDW�WKH�OLPLWHG�WLPH�VSHQW�RQ�WKH�
ILHOG�GHFUHDVHV�WKH�UHOLDELOLW\�RI�WKH�VWXG\��,�UHVWULFWHG�P\�REVHUYDWLRQV�DQG�
LQWHUYLHZV�WR�D�SHULRG�RI�WLPH�EHWZHHQ�0DUV�DQG�$SULO�DQG�,�DP�VXUH�WKDW�
REVHUYDWLRQV� GXULQJ� D� ORQJHU� SHULRG� RI� WLPH� ZRXOG� KDYH� \LHOGHG� PRUH�
UHOLDEOH�UHVXOWV���
1DWXUDOO\� WKHUH� LV� DOVR� DOZD\V� D� ULVN� RI� PLVV�LQWHUSUHWDWLRQ� ZKHQ�
WUDQVODWLQJ� LQWHUYLHZV��+RZHYHU�� ,�GLG�P\�EHVW� WR� UHDOO\�XQGHUVWDQG�ZKDW�
WKH� LQWHUYLHZHHV� H[SUHVVHG� DQG� UHYLVH� WKH� XVH� RI� TXRWDWLRQV�� )LQDOO\� P\�
LQH[SHULHQFH� ZLWK� FRQGXFWLQJ� REVHUYDWLRQV� DIIHFWHG�P\� HIILFLHQF\� RQ� WKH�
ILHOG�KRZHYHU�LW�HQDEOHG�D�JUHDW�RSSRUWXQLW\�WR�OHDUQ�DQG�UHIOHFW�RQ�P\�RZQ�
UHVHDUFK���
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���'HVFULSWLRQ�RI�WKH�$LU6RQ�9�L�V\VWHP�
�
7KH� $LU6RQ� 9�L� ZDV� GHVLJQHG� WR� KHOS� EXLOGLQJ� VXSHUYLVRUV�� VHUYLFH�
WHFKQLFLDQV� DQG� LQGXVWULHV� WR� SODQ� SUHYHQWLYH�PDLQWHQDQFH� RI� YHQWLODWLRQ�
V\VWHPV� DQG� SURGXFWLRQ� HTXLSPHQW�� 7KH� V\VWHP� LV� GLYLGHG� LQWR� IRXU�
VXESURJUDPV�� LQVWDOODWLRQ� ILOHV�� VFKHGXOLQJ�� VSDUH� SDUWV� LQYHQWRU\� DQG�
FRVWLQJ��$OO�IRXU�DUH�LQFOXGHG�LQ�WKH�EDVLF�SURJUDP�DQG�FRPPXQLFDWH�IUHHO\�
ZLWK�HDFK�RWKHU���
�

�
�
�
7KH�V\VWHP�LV�EXLOW�RQ�D�FOLHQW�VHUYHU�HQYLURQPHQW��7KH�XVHU�ORJV�LQ�RQ�DQ�
HQFU\SWHG�KRPHSDJH�ZLWK�D�XVHUQDPH�DQG�SDVVZRUG��7KH�PRELOH�GHYLFH�LV�
D� SHUVRQDO� GLJLWDO� DVVLVWDQW� �3'$�� HTXLSSHG� ZLWK� D� EDU� FRGH� UHDGHU��
7KURXJK�WKH�PRELOH�GHYLFH�RQH�FDQ�DFFHVV�DOO�WKH�IXQFWLRQV�RI�WKH�V\VWHP��
7KH�SURJUDP�LV�EDVHG�RQ�ILOH�FDUGV�IRU�LQGLYLGXDO�LQVWDOODWLRQV���
3DUWLFXODUV� VXFK� DV� WHFKQLFDO� GDWD�� SODQQHG� OLIHWLPH�� UHSODFHPHQW� FRVW��
VSDUH� SDUWV� DQG� PDLQWHQDQFH� ZRUN� DUH� HQWHUHG� RQ� HDFK� ILOH� FDUG�� IURP�
ZKLFK� UHTXLUHG� GDWD� DUH� WUDQVIHUUHG� WR� WKH� VFKHGXOLQJ�� LQYHQWRU\� DQG�
FRVWLQJ�SURJUDPV��7KHUH�LV�DOVR�D�SRVVLELOLW\�WR�DGG�GUDZLQJV�DQG�SKRWRV�RI�
WKH�LQVWDOODWLRQ�WR�WKH�ILOH��



�
�
�

� � ���

7KH�V\VWHP�LV�EXLOW�VR�WKDW� LW�ZRUNV�HYHQ�LI� WKH�XVHU�GRHV�QRW�ZDQW�WR�XVH�
WKH� PRELOH� GHYLFH�� KRZHYHU� WKH� PRELOH� ZRUNHU� LV� DOZD\V� GHSHQGHQW� RQ�
VRPH�IRUP�RI�GRFXPHQW�WRRO���
7KH� V\VWHP� GLYLGHG� LQWR� IRXU� VXESURJUDPV�� DV� GHVFULEHG� DERYH�� $OO� WKH�
GLIIHUHQW�VXESURJUDPV�DQG�WKH�WHFKQLFDO�GDWD�DUH�VWRUHG�RQ�DQ�REMHFW�FDUG��
�

�
)URP�WKH�REMHFW�FDUG�DOO� WKH� LQIRUPDWLRQ� LV� WUDQVIHUUHG� WR�D�SURJUDP�WKDW�
SODQ�WKH�VHUYLFH�WHFKQLFLDQV�ZRUN��,Q�WKLV�SURJUDP�WKH�VHUYLFH�WHFKQLFLDQV�
PD\� SULQW� RXW� VHUYLFH� UHSRUWV� DQG� IRUWKFRPLQJ� ZRUN� REMHFWV�� 7KH�
WHFKQLFLDQV� UHSRUW� WR� WKLV� SURJUDP�ZKHQ� WKH\� DUH� GRQH�ZRUNLQJ�ZLWK� DQ�
REMHFW��7KH�UHSRUW�LV�VWRUHG�RQ�WKH�REMHFW�FDUG�DQG�GRFXPHQWHG�DV�VHUYLFH�
KLVWRU\� DERXW� WKH� REMHFW��$W� WKH� VDPH� WLPH� D�QRWH� LV�PDGH� RI�ZKDW� VSDUH�
SDUWV�DQG�RWKHU�FRQVXPDEOHV�WKDW�EHHQ�XVHG�VR�WKDW�WKH\�FDQ�EH�VXEWUDFWHG�
IURP�WKH�VSDUH�SDUWV�LQYHQWRU\���
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,Q� WKH� VHUYLFH� KLVWRU\� ERWK� WHFKQLFLDQV� DQG� SURSHUW\� RZQHUV�PD\� FRQWURO�
WKH� GLIIHUHQW� REMHFWV� DQG� SUHYHQWLYH�PHDVXUHV� WKDW� EHHQ� GRQH��:KHQ� DQ�
REMHFW�KDV�EHHQ�VHUYLFHG��WKH�ZRUN�RUGHU�LV�UHFHLSWHG�DQG�FRPPHQWV�FDQ�EH�
DGGHG�IRU�IXWXUH�UHIHUHQFH��SURYLGLQJ�D�PDLQWHQDQFH�KLVWRU\�����
7KH� V\VWHP� GHYHORSHU� GHVFULEHG� WKH� V\VWHP� DV� DQ� ,QWHUQHW� EDVHG�
PDLQWHQDQFH�V\VWHP�IRU� LQGXVWU\��7KH�PDLQ�SXUSRVH�ZLWK�WKH�V\VWHP�ZDV�
WR��

³«IDFLOLWDWH� WKH� GRFXPHQWDWLRQ� SURFHVV� IRU� WKH� V\VWHP�
WHFKQLFLDQV�DQG�WKHUHE\�KHOS�WKH�SURSHUW\�RZQHU�WR�IROORZ�WKH�
ZRUNLQJ�SURFHVV�RI�WKH�V\VWHP�WHFKQLFLDQ��

�

�
�
7KH� LQIRUPDWLRQ� SURFHVV� VWDUWV� ZKHQ� WKH� XVHU� ORJV� LQ� RQ� WKH� VWDWLRQDU\�
FRPSXWHU� DQG� FROOHFWV� LQIRUPDWLRQ� DERXW� REMHFWV� WKDW� QHHG� WR� EH�
PDLQWDLQHG�GXULQJ�D� OLPLWHG�SHULRG�RI� WLPH�� �+RZHYHU�� WKH�XVHU� LV� IUHH� WR�
GHFLGH� ZKLFK� REMHFW� KH� IHHOV� QHFHVVDU\� WR� VHUYLFH� GXULQJ� WKH� GD\��
,QIRUPDWLRQ� DERXW� WKH� REMHFWV� LV� WKHUHDIWHU� VHQW� WR� WKH� PRELOH� GHYLFH�
�3'$��� 7ZR� RI� WKH� VHUYLFH� WHFKQLFLDQV� LQ� WKLV� VWXG\� KDG� DGGHG� D� FR�
RUGLQDWLRQ�V\VWHP�WR�WKH�VWDWLRQDU\�V\VWHP�VLQFH�WKHLU�ZRUNLQJ�FRQWH[W�KDG�
VR�PDQ\�REMHFWV�VSUHDG�RYHU�D�ODUJH�DUHD��
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:KHQ� OHDYLQJ� WKHLU� RIILFHV� WKH\� GHFLGHG� ZKHWKHU� WR� DWWDFK� WKH� EDU� FRGH�
UHDGHU� WR� WKH�3'$�RU�QRW��6LQFH�DOO�REMHFWV�ZHUH�PDUNHG�ZLWK�D�EDU�FRGH��
WKH� EDU� FRGH� UHDGHU� FRXOG� KHOS� WKH� WHFKQLFLDQ� ZLWK� VFDQQLQJ� WKH� REMHFW�
GLUHFW�WR�WKH�3'$���
����(YDOXDWLRQ�FRQWH[W��
7KH�FRQWH[W�LQ�ZKLFK�P\�REVHUYDWLRQV�DQG�LQWHUYLHZV�ZHUH�GRQH�FRQFHUQHG�
RQH�ODUJH�LQGXVWU\��7KH�REVHUYDWLRQV�DQG�WZR�RI�WKH�WKUHH�LQWHUYLHZV�ZHUH�
FRQGXFWHG�LQ�WKH�VDPH�ZRUNLQJ�FRQWH[W��³3nJHQV�EDJHUL´�LQ�0DOP|��3nJHQV�
EDJHUL�LV�RQH�RI�:HVW�6ZHGHQV�ODUJHVW�LQGXVWU\�WKDW�SURGXFHV�DQG�GHOLYHUV�
EUHDG�DQG�FRRNLHV�LQ�6ZHGHQ�DQG�'HQPDUN��7KH�LQGXVWU\�LV�XOWUD�PRGHUQ�
DQG� KDV� KXQGUHGV� GHYLFHV� IRU� KHDWLQJ� DQG� YHQWLODWLRQ� WKDW� QHHG�
PDLQWHQDQFH���
'XH�WR�WKH�VL]H�RI�WKH�LQGXVWU\��WKH�VHUYLFH�WHFKQLFLDQV�ZRUNHG�RYHU�D�ODUJH�
DUHD�VSUHDG�RYHU�WZR�SDUWV�RI�WKH�FLW\���7KH\�KDG�DQ�RIILFH�DQG�FRIIHH�URRP�
LQ� WKH�PDLQ� EXLOGLQJ� ZKHUH� WKHLU� VWDWLRQDU\� FRPSXWHU� ZDV� VLWXDWHG�� 7KH�
GLIIHUHQW� REMHFWV� WKDW� QHHGHG�PDLQWHQDQFH�ZHUH� VLWXDWHG�ERWK� LQVLGH� DQG�
RXWVLGH�RI� WKH�EXLOGLQJ��7KH�WZR�VHUYLFH�WHFKQLFLDQV�WKDW�,� LQWHUYLHZHG�RQ�
3nJHQ�V�ZHUH�ERWK�ZRUNLQJ�DV�FRQVXOWDQWV��
�
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���5HVXOWV�(PSLULFDO�ILQGLQJV�
$LU6RQ� 9�L� ZDV� GHYHORSHG� ZLWK� WKH� DLP� WR� KHOS� VHUYLFH� WHFKQLFLDQV� DQG�
SURSHUW\�RZQHUV�WR�UHQGHU�EHWWHU�URXWLQHV� LQ�WKHLU�GRFXPHQWDO�SURFHVV��,W�
ZDV�DOVR�GHYHORSHG�ZLWK�WKH�REMHFWLYH�WR�IDFLOLWDWH�NQRZOHGJH�WUDQVIHU�DQG�
VWRUDJH� EHWZHHQ� FR�ZRUNHUV�� :KHQ� ,� FRQGXFWHG� P\� LQWHUYLHZV� DQG�
REVHUYDWLRQV� ,� WULHG� WR� LGHQWLI\� WKHVH� DUHDV� LQ� WKH� ZRUN� RI� WKH� VHUYLFH�
WHFKQLFLDQV���
�
����)LHOGV�RI�DSSOLFDWLRQ�
0\�HPSLULFDO� ILQGLQJV�PRVWO\�FRQFHUQHG�WKH�JDS�EHWZHHQ�WKH�JRDOV�RI� WKH�
V\VWHP�DQG�WKH�SUDFWLFDO�XVH�RI�LW��,Q�RUGHU�WR�LOOXVWUDWH�WKHVH�LVVXHV�,�XVHG�
TXRWDWLRQV�IURP�P\�HPSLULFDO�ILQGLQJV��7KH�ZRUN�VHWWLQJV�RI�WKH�GLIIHUHQW�
VHUYLFH� WHFKQLFLDQV� ZHUH� VLPLODU� LQ� VHYHUDO� ZD\V� WKRXJK� WKHLU� H[SHUWLVH�
GLIIHUHG� LQ� GLIIHUHQW� DUHDV� RI� ³996´� �KHDWLQJ�� YHQWLODWLQJ�� SOXPELQJ��
VDQLWDU\� DQG� UHIULJHUDWLRQ� WUDGHV�� LQVXODWLRQ�� HQHUJ\� VDYLQJ� DQG�
HQYLURQPHQWDO�DQG�DOOLHG� VXEMHFWV���3UHYHQWLYH�PDLQWHQDQFH�� LQ� WKLV� FDVH��
LQYROYHG� VHUYLFH� DQG� FRQWURO� RI� KXQGUHGV� PDFKLQHV� IRU� KHDWLQJ� DQG�
YHQWLODWLRQ��7KHVH�FRQWUROV�ZKHUH�FRQGXFWHG�LQ�FHUWDLQ�F\FOHV�UHJXODWHG�E\�
WKH�V\VWHP���
,Q� WKLV� WKHVLV�� ,�XVHG�P\�REVHUYDWLRQV� WR�GHVFULEH� WKH�SUDFWLFDO�XVH�RI� WKH�
V\VWHP�LQ�WKH�FRQWH[W�RI�WKH�VHUYLFH�WHFKQLFLDQV��7KH�ZD\V�RI�ZRUNLQJ�ZLWK�
WKH� V\VWHP�GLIIHUHG� LQ� VRPH�ZD\V� DOWKRXJK� WKH� RYHUDOO� LPSUHVVLRQ� RI� WKH�
DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�WKH�V\VWHP�ZHUH�UDWKHU�VLPLODU��
�
����'HVLJQ�GLVFXVVLRQ�
1RQH� RI� WKH� VHUYLFH� WHFKQLFLDQV� WKDW� ,� LQWHUYLHZHG� DQG� REVHUYHG� KDG�
ZRUNHG�ZLWK�DQ\�RWKHU�PDLQWHQDQFH�V\VWHP�EHIRUH��7KRXJK�WKH\�KDG�XVHG�
0LFURVRIW�([FHO� WR�GRFXPHQW� VHUYLFH� UHSRUWV��7KH\�DOO� DJUHHG�RQ� WKDW� WKH�
QHZ�V\VWHP�HQDEOHG�WKHP�WR�XSGDWH�DQG�GRFXPHQW�LQIRUPDWLRQ�LQ�D�PXFK�
PRUH�HIIHFWLYH�ZD\��+RZHYHU��WKH\�DOVR�FODLPHG�WKDW�WKH�GRFXPHQW�SURFHVV�
ZDV� QRW� DV� WLPH� HIILFLHQW� DV� WKH\� KDG� KRSHG�� 7KH� WLPH� VSHQW� RQ�
GRFXPHQWDWLRQ�ZDV�PXFK�ORQJHU�ZLWK�WKH�9�L�V\VWHP�WKDQ�EHIRUH���
7KH�PRELOH�GHYLFH�ZDV�PRVWO\�XVHG�LQ�WKH�ILHOG�VLQFH�WKH\�DOO�ZRUNHG�RYHU�
UDWKHU� ELJ� DUHDV�� 6LQFH� WKH\� DOO� ZHUH� ZRUNLQJ� DV� FRQVXOWDQWV� WKH\� ZHUH�
UDWKHU� OLPLWHG� LQ� WKH� XVH� RI� WKH� V\VWHP� VLQFH� QRW� DOO� IXQFWLRQV� ZHUH�
DSSOLFDEOH�LQ�WKHLU�ZRUN�FRQWH[W��H�J��WKH�VSDUH�SDUWV�LQYHQWRU\��$W�3nJHQ�V�
WKHUH� ZHUH� VHYHUDO� RWKHU� PDLQWHQDQFH� ZRUNHUV� ZKRP� WKH� LQWHUYLHZHHV�
LQWHUDFWHG�ZLWK�RQ�D�GDLO\�EDVHV���
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7KH\�RIWHQ�ZRUNHG�LQ�SDLUV�DQG�FRPPXQLFDWHG�PRVWO\�WKURXJK�WHOHSKRQHV�
RU� LQ� IDFH� WR� IDFH�PHHWLQJV�� 7KH\�ZHUH� RIWHQ� DEOH� WR� KDQGOH� HDFK� RWKHU¶V�
ZRUN�WKRXJK�WKH\�KDG�WKHLU�RZQ�VSHFLDOLVW�NQRZOHGJH��,Q�FRPELQDWLRQ�ZLWK�
WKH�3'$�WKH�VHUYLFH�WHFKQLFLDQV�DOVR�KDG�DFFHVV�WR�D�VWDWLRQDU\�FRPSXWHU��
DV�UHFRPPHQGHG�E\�)DJUHOO�DQG�/MXQJEHUJ�����������
�

�
6HUYLFH� WHFKQLFLDQ� FROOHFWLQJ� LQIRUPDWLRQ�RI� WKH� YHQWLODWLRQ� REMHFW� LQ� KLV�
3'$��
�
7KH� UHVSRQGHQWV� KDG� D� UDWKHU� VLPLODU� XQGHUVWDQGLQJ� RI� WKH� EHQHILWV� DQG�
GLVDGYDQWDJHV�RI�ZRUNLQJ�ZLWK� WKH�PRELOH�GHYLFH��7KRXJK� WKH\�H[SUHVVHG�
XQFHUWDLQW\�DERXW�ZKHWKHU�WKH\�XVHG�WKH�IXOO�SRWHQWLDO�RI�WKH�V\VWHP���2QH�
VHUYLFH�WHFKQLFLDQ�H[SUHVVHG�WKDW��

³�,�GR�QRW�XVH�WKH�IXOO�SRWHQWLDO�RI�WKH�V\VWHP�WRGD\��,�WKLQN�LW�
LV� D� PDWWHU� RI� WLPH� WR� IHHO� FRPIRUWDEOH� ZLWK� WKH� V\VWHP�
KRZHYHU�ZH�ERXJKW�LW�WZR�\HDUV�DJR�´��

$OO�EXW�RQH�RI�WKH�XVHUV�H[SUHVVHG�WKDW�WKH�PDLQ�DGYDQWDJH�RI�WKH�PRELOH�
GHYLFH�ZDV� WKH�SRVVLELOLW\� WR�HDVLO\�XSGDWH� WKH� V\VWHP��+H�VWDWHG� WKDW� WKH�
KLVWRU\� IXQFWLRQ�ZDV� WKH�PRVW� LPSRUWDQW� VLQFH� LW� HQDEOHG� DQ� RYHUYLHZ� RI�
WKH�SHUIRUPHG�ZRUN���
,�REVHUYHG� WKDW�ZKHQ�ZRUNLQJ�ZLWK� WKH�PRELOH�GHYLFH� WKH� WHFKQLFLDQV�JRW�
WKH�LQIRUPDWLRQ�WKH\�QHHGHG�IURP�WKH�ODVW�WLPH�WKDW�WKH\�ZRUNHG�ZLWK�WKH�
REMHFW���
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7KH�GHYHORSHU�DQG�DGPLQLVWUDWRU�RI� WKH�V\VWHP�H[SUHVVHG�WKH� LPSRUWDQFH�
RI�LPSURYLQJ�WKH�XVHU�SRVVLELOLW\�WR�VKDUH�DQG�GRFXPHQW�NQRZOHGJH�LQ�DQG�
WKURXJK�WKH�V\VWHP��+H�H[SUHVVHG�WKDW����

³2XU� LGHD� LV� WR�NHHS�NQRZOHGJH�ZLWKLQ� WKH�RUJDQLVDWLRQ��:H�
ZDQW� WKH� VHUYLFH� WHFKQLFLDQV� WR� DFFXPXODWH� WKHLU� NQRZOHGJH�
LQ�WKH�V\VWHP´�

$OO� VHUYLFH� WHFKQLFLDQV� DJUHHG� WKDW� WKH� GRFXPHQWDWLRQ� SURFHVV� KDG�
LPSURYHG�VLQFH�WKH�V\VWHP�ZDV�LPSOHPHQWHG��7KRXJK�WZR�RI�WKHP�FODLPHG�
WKDW�WKH�PRELOH�GHYLFH�ZDV�WRR�VPDOO�DQG�GLIILFXOW�WR�GRFXPHQW�WKURXJK����
$V�/XII�	�+HDWK��������DUJXHG��PRELOH�VHUYLFHV�LQ�ORFDO�PRELOLW\�VLWXDWLRQV�
DUH� QHFHVVDU\� IRU� VXSSRUWLQJ� FROODERUDWLRQ� DQG� DZDUHQHVV� RI� FR�ZRUNHUV��
2QH�VHUYLFH�WHFKQLFLDQ�H[SUHVVHG�WKDW���

³7KH� V\VWHP� PRVWO\� KHOSV� ZLWK� WKH� GRFXPHQWDWLRQ� RI� RXU�
ZRUN� DQG� LQFUHDVHV� WKH� DZDUHQHVV� RI� HDFK� RWKHU¶V� ZRUN«LI�
P\� FROOHDJXH� KDV� FDOOHG� LQ� VLFN� ,� FDQ� HDVLO\� VHH� KRZ� WR�
FRQWLQXH� KLV� ZRUN� WKURXJK� WKH� V\VWHP�� ,� DP� DZDUH� RI� KLV�
ZRUN� FRQWH[W� DQG�� LI� KH� GRFXPHQWHG� LW� FRUUHFWO\�� WKH� V\VWHP�
ZLOO�WHOO�PH�ZKDW�WR�GR��:H�WUXVW�HDFK�RWKHU��´�

:KHQ� DVNHG� LI� WKH� V\VWHP� KHOSHG� WKH� VHUYLFH� WHFKQLFLDQV� WR� LQWHUDFW� DQG�
VKDUH� NQRZOHGJH� WKH\� VWDWHG� WKDW� PRVW� RI� WKHLU� LQWHUDFWLRQ� ZDV� WKURXJK�
WHOHSKRQH�RU�WKURXJK�VSRQWDQHRXV�PHHWLQJV� LQ�WKH�FRIIHH�URRP��+RZHYHU�
WKH\� FODLPHG� WKDW� WKH� V\VWHP� HQKDQFHG� WKHLU� SRVVLELOLW\� WR� VWRUH� DQG�
WUDQVIHU�LQIRUPDWLRQ��2QH�VHUYLFH�WHFKQLFLDQ�VWDWHG�WKDW��

³�%HIRUH��ZKHQ�ZH�GLG�QRW�KDYH�WKH�V\VWHP��,�KDG�WR�KDYH�DOO�
LQIRUPDWLRQ� RI� WKH� GLIIHUHQW� REMHFWV� LQ� P\� KHDG�� LW� ZDV�
LPSRVVLEOH�WR�UHPHPEHU�HYHU\WKLQJ�´�

,� DVNHG� WKHP� RI� WKH� QHJDWLYH� HIIHFWV� ZLWK� WKH� V\VWHP� DQG� WKH\� ZHUH� DOO�
PRVWO\� FRQFHUQHG�RYHU� WKHLU�ZLOOLQJQHVV� WR� VKDUH� WKHLU�ZRUN�SURFHVV�ZLWK�
WKH�SURSHUW\�RZQHU���

³7RGD\��ZKHQ�ZH�ZRUN�VR� IUHTXHQW�ZLWK�GRFXPHQWDWLRQ��ZH�
FRXOG� HDVLO\� EH� UHSODFHG�� :H� ZHUH� PRUH� YDOXDEOH� WR� WKH�
FRPSDQ\�EHIRUH�� KRZHYHU�RQH� FDQQRW�GRFXPHQW� HYHU\WKLQJ��
\RX� KDYH� WR� KDYH� VRPH� H[SHULHQFH� DQG� NQRZOHGJH� RI� WKH�
REMHFWV�IURP�EHIRUH�´�
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2QH�JHQHUDO�QHJDWLYH�UHIOHFWLRQ�IURP�WKH�VHUYLFH�WHFKQLFLDQV�FRQFHUQHG�WKH�
HDVLO\�GDPDJHG�PRELOH�GHYLFH���

³� 7KH� PRELOH� GHYLFH� LV� WRR� IUDJLOH� LQ� RXU� ZRUN� VHWWLQJ�� 2XU�
KDQGV� DUH� RIWHQ� GLUW\� DQG� ZH� ZRUN� ERWK� LQGRRUV� DQG�
RXWGRRUV��,I�LW�UDLQV�RQH�FDQ�QRW�XVH�WKH�PRELOH�GHYLFH�´�

7ZR� RI� WKH� VHUYLFH� WHFKQLFLDQV� H[SUHVVHG� WKDW� WKH� V\VWHP� FRXOG� EH�PRUH�
DGMXVWHG�WR�WKHLU�RZQ�VSHFLILF�ZRUN�VHWWLQJ���0\�REVHUYDWLRQV�VKRZHG�WKDW�
WKH� VHUYLFH� WHFKQLFLDQV� ZRUNHG� IUHTXHQW� ZLWK� WKH� PRELOH� GHYLFH� WKRXJK�
WKH\�GLG�QRW�XVH�WKH�EDUFRGH�UHDGHU��)XUWKHU�WKH\�VSHQW�D�UDWKHU�ORQJ�WLPH�
GRFXPHQWLQJ�VLQFH� WKH\�XVHG� WKH�NH\ERDUG� WRRO� LQVWHDG�RI�XVLQJ�WKH�³WH[W�
SHQ´�� ,� REVHUYHG� WKH� GLIILFXOWLHV� LQ� VWRULQJ� WKH� KDQG� KHOG� PRELOH� GHYLFH�
ZKLOH�FOLPELQJ�GLIIHUHQW�REMHFWV�DQG�ZRUNLQJ�LQ�D�VKLIWLQJ�HQYLURQPHQW��
,� DOVR� REVHUYHG� WKDW�ZKHQ� WKH\� QHHGHG� WR� FRPPXQLFDWH� ZLWK� HDFK� RWKHU�
WKH\� SUHIHUUHG� GLUHFW� FRPPXQLFDWLRQ� WKURXJK� FHOO� SKRQHV� RU� SHUVRQDO�
PHHWLQJV���7KH\�VKDUHG�NQRZOHGJH�PDLQO\�WKURXJK�LQGH[LQJ�DV�)DJUHOO�HW�DO�
������� GLVFXVVHV� LQ� WKHLU� DUWLFOH�� 7KH\�GLVFXVVHG�E\� UHODWLQJ� WR� REMHFWV� RU�
HDUOLHU�H[SHULHQFHV���
�
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���&RQFOXVLRQ�
6LQFH� D� PDMRULW\� RI� RUJDQLVDWLRQV� FODLP� WKDW� WKHLU� PRVW� LPSRUWDQW�
NQRZOHGJH� UHVRXUFH� H[LVWV� ZLWKLQ� WKH� FRPSDQ\� �$ODYL� 	� /HLGQHU�� ������
QHZ� LQVWUXPHQWV� IRU�VWRULQJ�DQG�WUDQVIHU� WKDW�NQRZOHGJH� LV�QHFHVVDU\�� ,Q�
FUDIWVPDQOLNH�SURIHVVLRQV�OLNH�KHDWLQJ�DQG�VDQLWDWLRQ�RQH�UHOLHV�PRVWO\�RQ�
WDFLW� NQRZOHGJH� DQG� URXWLQH�� 7KH� PRELOH� GHYLFH� HQDEOHV� WKH� VHUYLFH�
WHFKQLFLDQV�WR�GRFXPHQW�WKHLU�H[SOLFLW�NQRZOHGJH��7KRXJK�LW�GRHV�QRW�KHOS�
WKHP�WR�VKDUH�WKHLU�WDFLW�NQRZOHGJH��
,Q� DFFRUGDQFH�ZLWK� )DJUHOO� �������� /XII� DQG�+HDWK� ������� DUJXH� IRU� WKH�
LPSRUWDQFH�RI�FUHDWLQJ�WHFKQRORJ\�WKDW�SURYLGH�ZRUNHUV�ZLWK�DZDUHQHVV�RI�
HDFK� RWKHU� WKRXJK� WKH\� KDYH� WKHLU� PDLQ� LQWHUHVWV� LQ� FROODERUDWLRQ� DQG�
PRELOLW\� VXSSRUW� IRU� LQWHUDFWLRQ�� ,� IRXQG� WKDW� WKH� VHUYLFH� WHFKQLFLDQV�
H[SORLWHG� WKH� SRVVLELOLW\� WR� FRQWURO� HDFK� RWKHUV� ZRUNLQJ� SURFHVVHV�� ,W�
KHOSHG� WKHP� WR� FRPPXQLFDWH� DQG� DXJPHQWHG� WKH� WUXVW� EHWZHHQ� WKHP� DV�
SRLQWHG�RXW�E\�/XII�DQG�+HDWK��
,QIRUPDWLRQ�DQG�NQRZOHGJH�VHHP�WR�KDYH�D�TXLWH�FRPSOH[�UHODWLRQ�WR�HDFK�
RWKHU�� .QRZOHGJH� PDQDJHPHQW� V\VWHPV� KDYH� WKH� DLP� WR� VXSSRUW� WKH�
PDQDJHPHQW� RI� NQRZOHGJH�� QRW� LQIRUPDWLRQ�� DFFRUGLQJ� WR� )DJUHOO� 	�
/MXQJEHUJ� �������� 7KH� V\VWHP� ZDV� GHVLJQHG� WR� VWRUH� LQIRUPDWLRQ� DERXW�
HYHU\�REMHFW�DQG�WKH� ODVW�VHUYLFH�PDGH�RQ� LW��:KHQ�WKH�VHUYLFH� WHFKQLFLDQ�
FDPH�EDFN�WR�WKH�REMHFW�KH�ZRXOG�MXVW�KDYH�WR�FKHFN�WKH�V\VWHP�WR�VHH�KRZ�
WR�LQVSHFW�WKH�REMHFW���,�PHDQ�WKDW�WKLV�LV�DQ�H[DPSOH�ZKHUH�LQIRUPDWLRQ�LV�
WUDQVIRUPHG� WR� NQRZOHGJH� ZKHQ� SXW� LQWR� XVH�� $ODYL� 	� /HLGQHU� �������
VWUHVV� WKH� LPSRUWDQFH� RI� SXWWLQJ� NQRZOHGJH� LQWR� SUDFWLFH�� $FFRUGLQJ� WR�
WKHP�NQRZOHGJH�LV�SURFHVVHG�LQIRUPDWLRQ���
)DJUHOO��������H[SUHVVHV�WKH�LPSRUWDQFH�RI�KDYLQJ�LQIRUPDWLRQ�WKDW�FDQ�EH�
FRQVLGHUHG� ³WLPHO\´� L�H��� NQRZOHGJH� WKDW� LV� UHOHYDQW� DQG� LPPHGLDWHO\�
WUDQVIHUUHG�ZKHQ�WKH�XVHU�UHTXLUHV� LW�� LQ�D�PRELOH�ZRUN�VHWWLQJ��7KH�3'$�
HQDEOHV�WLPHO\�LQIRUPDWLRQ�WKRXJK�WKHUH�LV�D�SUREOHP�ZLWK�WKH�IUDJLOLW\�RI�
WKH�V\VWHP��7KH�IDFW�WKDW�WKH�VHUYLFH�WHFKQLFLDQV�GLG�QRW�XVH�WKH�SRWHQWLDO�
RI�WKH�EDUFRGH�UHDGHU�LV�SUREDEO\�FRQQHFWHG�WR�WKH�SRUWDELOLW\�RI�WKH�3'$��
$ODYL� 	� /HLGQHU� ������� GHVFULEHG� IRXU� W\SHV� RI� NQRZOHGJH� WUDQVIHU��
LQIRUPDO� RU� IRUPDO�� SHUVRQDO� RU� LPSHUVRQDO�� ,Q� WKLV� UHVHDUFK� FRQWH[W� RQH�
PLJKW� FRQVLGHU� WKH�$LU6RQ�9�L� V\VWHP� WR� VXSSRUW� IRUPDO� DQG� LPSHUVRQDO�
NQRZOHGJH� WUDQVIHU�� $� FKDOOHQJH� LQ� IXUWKHU� GHYHORSPHQW� RI� WKH� V\VWHP�
FRXOG� EH� KRZ� WR� PDNH� LW� VXSSRUW� LQIRUPDO� DQG� SHUVRQDO� NQRZOHGJH�
WUDQVIHU��
�
�
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,� EHOLHYH� WKDW� LQ� WKH� UHYLHZ� SUHVHQWHG� DERYH� WKHUH� DUH� VHYHUDO� GHVLJQ�
LPSOLFDWLRQV� WKDW�KDYH�EHHQ�GLVFHUQHG��$OWKRXJK�FRPSOH[�DQG�GLIILFXOW� WR�
FRQVLGHU� LQ� D� GHVLJQ� VLWXDWLRQ� WKHUH� LV� QR� GRXEW� WKDW� PRELOH� V\VWHPV�
GHPDQG�H[WHQVLYH�GHVLJQ�ZRUN�WR�VXSSRUW�NQRZOHGJH�WUDQVIHU�DQG�VWRUDJH���
:KLOH� UHYLHZLQJ� H[LVWLQJ� UHVHDUFK� FRQFHUQLQJ� PRELOH� ,7� VXSSRUW� DQG�
NQRZOHGJH�PDQDJHPHQW�LQ�UHODWLRQ�WR�$LU6RQ�9�L�,�IRXQG�WKDW�WKH�V\VWHP�
PXVW� QRW� LQWUXGH� WKH� RQJRLQJ� DFWLYLWLHV� RI� WKH� SDUWLFLSDQW�� 7KH� PRELOH�
GHYLFH�PXVW�EH�HPEHGGHG�LQ�WKH�RQJRLQJ�DFWLYLWLHV�RI�WKH�WHFKQLFLDQV���
,� DOVR� IRXQG� WKDW� WKH� PRELOH� V\VWHP� VXSSRUWV� NQRZOHGJH� WUDQVIHU� DQG�
VWRUDJH� LQ� WKH�VHQVH� WKDW�XVHUV�FRXOG�FROOHFW� LQIRUPDWLRQ� IURP�WKH�V\VWHP�
DQG�SXW�WKH�LQIRUPDWLRQ�LQWR�SUDFWLFH���
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���)XWXUH�UHVHDUFK�
,� EHOLHYH� WKHUH� DUH� VHYHUDO� DUHDV� WKDW� QHHG� WR� EH� H[SORUHG� LQ� WKH� DUHD� RI�
PRELOH� ZRUN�� )XWXUH� ZRUN� FRQFHUQLQJ� WKH� LQWHUIDFH� GHVLJQ� RI� WKH� 3'$�
ZRXOG�KDYH�EHHQ�LQWHUHVWLQJ��,�EHOLHYH�WKDW�WKH�V\VWHP�ZRXOG�EHQHILW�IURP�
PRUH�DOWHUQDWLYH�FRPPXQLFDWLRQ�SRVVLELOLWLHV� LQ�WKH�3'$��VXFK�DV�D�YLGHR�
RU�VSHHFK�UHFRUGHU��+RZHYHU��WKLV�LV�RQO\�DQ�DVVXPSWLRQ�IURP�P\�SDUW��,�GR�
QRW�KDYH�PRUH�WKDQ�LQGLFDWLRQV�RQ�WKLV��
,W� LV� LQWHUHVWLQJ� WKDW� WKH�ZLOOLQJQHVV� WR�VKDUH�DQG�GRFXPHQW�NQRZOHGJH� LV�
GHSHQGHQW� RQ� ZKR� EHQHILWV� IURP� WKH� V\VWHP�� ,Q� WKLV� VWXG\� ,� IRFXVHG� RQ�
NQRZOHGJH� WUDQVIHU�DQG�VWRUDJH�EHWZHHQ�WKH�VHUYLFH� WHFKQLFLDQV��KRZHYHU�
LW�ZRXOG�KDYH�EHHQ�LQWHUHVWLQJ�WR�IRFXV�PRUH�RQ�WKH�SURSHUW\�RZQHUV�DQG�
EXLOGLQJ�VXSHUYLVRUV�LQ�WKH�IXWXUH���
$GGLWLRQDOO\� LW�ZRXOG�DOVR�EH� LQWHUHVWLQJ�WR�UHYHDO��GXULQJ�D� ORQJHU�SHULRG�
RI�WLPH��KRZ�LQGLYLGXDOV�GHDO�ZLWK�WKH�V\VWHP�WKDW�WKH\�DUH�RSHUDWLQJ���
�
�
�
�
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5HIHUHQFHV�
$ODYL�� 0�� DQG� /HLGQHU�� '�(�� ������� ³.QRZOHGJH� 0DQDJHPHQW� DQG�
.QRZOHGJH�0DQDJHPHQW�6\VWHPV��&RQFHSWXDO�)RXQGDWLRQV�DQG�5HVHDUFK�
,VVXHV´��0,6�4XDUWHUO\��9RO�����
%DFNPDQ�� -�� ������� ³5DSSRUWHU� RFK� 8SSVDWVHU´�� 6WXGHQWOLWWHUDWXU�� /XQG��
6ZHGHQ���
%HOORWWL�� 9��� %O\�� 6�� ������� ³:DONLQJ� DZD\� IURP� WKH� GHVNWRS� FRPSXWHU��
'LVWULEXWHG� FROODERUDWLRQ� DQG� PRELOLW\� LQ� D� SURGXFW� GHVLJQ� WHDP�´�
3URFHHGLQJV�RI�$&0������&RQIHUHQFH�RQ�&RPSXWHU�VXSSRUWHG�FRRSHUDWLYH�
ZRUN��
%ODFNOHU�� )�� ������� .QRZOHGJH�� NQRZOHGJH� ZRUN� DQG� RUJDQL]DWLRQV�� $Q�
RYHUYLHZ�DQG�LQWHSUHWDWLRQ��2UJDQL]DWLRQ�VWXGLHV��������
'DKOEHUJ��3���������/RFDO�PRELOLW\��3K�'��'LVVHUWDWLRQ��*RWKHQEXUJ��
'DKOEHUJ�� 3��� /MXQJEHUJ�� )�� 6DQQHEODG�� -�� ������� 3UR[\� /DG\�� 0RELOH�
VXSSRUW� IRU� 2SSRUWXQLVWLF� &RPPXQLFDWLRQ�� 6FDQGLQDYLDQ� -RXUQDO� RI�
,QIRUPDWLRQ�6\VWHPV����������
'DKOERP�� %�� %UDD�� .�� 6¡UHQVHQ�� &�� ������� 1RPDGLF� QHWZRUNLQJ� 3ODQHW�
,QWHUQHW��/XQG��6WXGHQWOLWWHUDWXU��������
'DKOERP�� %�� 0DWKLDVVHQ�� /�� ������� &RPSXWHUV� LQ� FRQWH[W�� %ODFNZHOO�
3XEOLVKLQJ�/WG��8.�
)DJUHOO�� +��� )RUVEHUJ�� .��� 6DQQHEODG� -�� ������� ³0RELOH� .QRZOHGJH�
0DQDJHPHQW��0RGHO��$UFKLWHFWXUH�DQG�$SSOLFDWLRQV´�3URFHHGLQJV�RI�$&0�
�����&RQIHUHQFH�RQ�&RPSXWHU�VXSSRUWHG�FRRSHUDWLYH�ZRUN��3KLODGHOSKLD��
)DJUHOO��+���.ULVWRIIHUVHQ��6���/MXQJEHUJ��)���������³�([SORULQJ�6XSSRUW�IRU�
.QRZOHGJH� 0DQDJHPHQW� LQ� 0RELOH� :RUN�´� ,Q� SURFHHGLQJV� RI� WKH� 6L[WK�
(XURSHDQ� &RQIHUHQFH� RQ� &RPSXWHU� VXSSRUWHG� FRRSHUDWLYH� ZRUN��
'HQPDUN��.OXZHU�$FDGHPLF�3XEOLVKHUV��
)DJUHOO�� +��� /MXQJEHUJ�� )�� ������� ³� $� ILHOG� VWXG\� RI� 1HZV� -RXUQDOLVP��
,PSOLFDWLRQV� IRU� .QRZOHGJH� 0DQDJHPHQW� 6\VWHPV´�� 3URFHHGLQJV� RI� WKH�
6L[WK�%LHQQLDO�3DUWLFLSDWRU\�'HVLJQ�&RQIHUHQFH��1HZ�<RUN��
)DJUHOO��+���������³1HZV0DWH��3URYLGLQJ�7LPHO\�.QRZOHGJH�WR�0RELOH�DQG�
'LVWULEXWHG�1HZV�-RXUQDOLVWV�´�5HYLVHG�YHUVLRQ�DFFHSWHG�IRU�SXEOLFDWLRQ�LQ�
%H\RQG�.QRZOHGJH�0DQDJHPHQW��0DQDJLQJ�([SHUWLVH��
*UDQW�� 5�0�� ������� 7RZDUGV� D� NQRZOHGJH�EDVHG� WKHRU\� RI� WKH� ILUP��
6WUDWHJLF�0DQDJHPHQW�-RXUQDO������VSHFLDO�ZLQWHU�LVVXH���
.OHLQ�� +�� 0\HUV� 0�'� ������� (YDOXDWLQJ� ,QWHUSUHWLYH� )LHOG� 6WXGLHV�� 0,6�
4XDUWHUO\��9RO�����1R���
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/XII�� 3��� +HDWK�� &�� ������� ³0RELOLW\� LQ� FROODERUDWLRQ�´� � 3URFHHGLQJV� RI�
&6&:�����
/XII��3���+HDWK��&��-LURWND��0���������³6XUYH\LQJ�WKH�VFHQH��7HFKQRORJLHV�
IRU�HYHU\GD\�DZDUHQHVV�DQG�PRQLWRULQJ�LQ�FRQWURO�URRPV�´�,QWHUDFWLQJ�ZLWK�
FRPSXWHUV�YRO����
0DUVKDOO��&���5RVVPDQ��*�%��������´'HVLJQLQJ�4XDOLWDWLYH�5HVHDUFK´��6DJH�
3XEOLFDWLRQV��,QF��86$�
1RQDND��,���������$�G\QDPLF�WKHRU\�RI�RUJDQL]DWLRQDO�NQRZOHGJH�FUHDWLRQ��
2UJDQL]DWLRQ�6FLHQFH����
3DWHO�� 5��� 'DYLGVRQ�� %�� ������� ³)RUVNQLQJVPHWRGLNHQV� JUXQGHU´��
6WXGHQWOLWWHUDWXU��/XQG��6ZHGHQ��
3RODQ\L��0�� ������� ������� ³3HUVRQDO� .QRZOHGJH�� 7RZDUGV� D� 3RVW�&ULWLFDO�
3KLORVRSK\´�5RXWOHGJH��/RQGRQ��
5REHUWVRQ��7�� �������³%XLOGLQJ�EULGJHV��QHJRDWLQJ� WKH�JDS�EHWZHHQ�ZRUN�
SUDFWLFH�DQG�WHFKQRORJ\�GHVLJQ�´�+XPDQ�FRPSXWHU�VWXGLHV��������������
6FKXOW]H�� 8�� ������� ³� $� FRQIHVVLRQDO� DFFRXQW� RI� DQ� HWKQRJUDSK\� DERXW�
NQRZOHGJH�ZRUN´�0,6�4XDUWHUO\�9RO�����1R����SS������
7XRPL�� ,�� ������� ³'DWD� LV� PRUH� WKDQ� NQRZOHGJH�� ,PSOLFDWLRQV� RI� WKH�
UHYHUVHG� .QRZOHGJH� +LHUDUFK\� IRU� .QRZOHGJH� 0DQDJHPHQW� DQG�
2UJDQL]DWLRQDO� 0HPRU\�´� 3URFHHGLQJV� RI� WKH� ��QG� +DZDLL� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�6\VWHP�6FLHQFHV��
7VRXNDV�� +�� ������� ³7KH� ILUP� DV� D� 'LVWULEXWHG� .QRZOHGJH� V\VWHP�� $�
FRQVWUXFWLYLVW�DSSURDFK´��6WUDWHJLF�0DQDJHPHQW�-RXUQDO��YRO�����
:DOVKDP�� *�� ������� ³.QRZOHGJH� PDQDJHPHQW�� 7KH� EHQHILWV� DQG�
OLPLWDWLRQV�RI�FRPSXWHU�V\VWHPV´��(XURSHDQ�0DQDJHPHQW�-RXUQDO��9RO������
1R����SS���������
:LEHUJ��0��&ROODERUDWLRQ�RQ�WKH�PRYH��³$Q�HPSLULFDO�VWXG\�RI�PRELOH�ZRUN�
DW�7HOLD�1lUD�´�'HSDUWPHQW�RI�,QIRUPDWLFV��8PHn�8QLYHUVLW\��6ZHGHQ��
:LEHUJ�� 0�� .QRZOHGJH� PDQDJHPHQW� LQ� PRELOH� &6&:�� (YDOXDWLRQ� RI� D�
PRELOH� SK\VLFDO�YLUWXDO� PHHWLQJ� VXSSRUW� V\VWHP´� 'HSDUWPHQW� RI�
,QIRUPDWLFV��8PHn�8QLYHUVLW\��6ZHGHQ��
:LEHUJ�� 0�� ³8VLQJ� ZLUHOHVV� LQWHU�3$1V� WR� HQDEOH� VHDPOHVV� RQJRLQJ�
LQWHUDFWLRQ�DFURVV�PRELOH�PHHWLQJV�DQG�GLVSHUVHG�VHWWLQJV´�'HSDUWPHQW�RI�
,QIRUPDWLFV��8PHn�8QLYHUVLW\��6ZHGHQ��
<LQ�� 5�.�� ������� ³&DVH� VWXG\� UHVHDUFK�� GHVLJQ� DQG� PHWKRGV´�� 6DJH�
3XEOLFDWLRQV��,QF��86$��
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$SSHQGL[�
'HVLJQ�LQWHUYLHZ�TXHVWLRQQDLUH��
�
���'HVFULEH�\RXU�MRE�
���:KDW�UROH�MRE�GHVFULSWLRQ�GR�\RX�KDYH�LQ�WKH�RUJDQL]DWLRQ"�
���)RU�KRZ�ORQJ�KDYH�\RX�KHOG�WKLV�SRVLWLRQ"�
���+RZ�ORQJ�KDYH�\RX�EHHQ�ZRUNLQJ�ZLWK�$LU6RQ�9�,�V\VWHP"�
���7R�ZKDW�H[WHQW�GR�\RX�XVH�WKH�PRELOH�GHYLFH"�
���,V�WKHUH�D�GLIIHUHQFH�LQ�WKH�ZD\�\RX�ZRUN�ZLWK�$LU6RQ�9�L�LQ�UHODWLRQ�WR�
HDUOLHU�PDLQWHQDQFH�V\VWHPV"�
���7R�ZKDW�H[WHQW�GR�\RX�ZRUN�LQ�WHDPV"�
��� +DV� WKH� PRELOH� GHYLFH� FKDQJHG� WKH� ZD\� \RX� FRPPXQLFDWH� ZLWK� HDFK�
RWKHU"��
��� +DV� WKH� $LU6RQ� 9�L� V\VWHP� HIIHFWHG� WKH� ZD\� \RX� VKDUH� NQRZOHGJH�
EHWZHHQ�HDFK�RWKHU"�
�����:KDW�H[SHULHQFH�GR�\RX�KDYH�RI�WKH�$LU6RQ�9�L�V\VWHP"�
����+RZ�RIWHQ�GR�\RX�XVH�WKH�$LU6RQ�9�L�V\VWHP"�
����+RZ�GR�\RX�XVH�WKH�$LU6RQ�9�L�V\VWHP"�
����:KDW� GLVWLQJXLVKHV� WKH�$LU6RQ�9�L� V\VWHP� IURP� WKH�KRZ� \RX�ZRUNHG�
EHIRUH"�
�
�


