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7DLORUDELOLW\� HQDEOHV� XVHU� LQWHUIDFHV� WR� EH� DGDSWHG� WR� SDUWLFXODU� QHHGV� RI� HQG� XVHUV� DQG
RUJDQL]DWLRQV��:KHQ�GHYHORSHUV� WDUJHW� WRZDUGV� WKH�FRQVWUXFWLRQ�RI�XVHU� LQWHUIDFHV�SURYLGLQJ
WKDW�NLQG�RI�IOH[LELOLW\��WKH\�H[SHULHQFH�VXSSRUW�DW�WKH�OHYHO�RI�WHVWLQJ�UDWKHU�WKDQ�GHVLJQLQJ��,Q
VHDUFK� IRU� GHVLJQ� VXSSRUW� XVDELOLW\� HYDOXDWLRQ� WHFKQLTXHV� PLJKW� EH� XVHG� WR� SURYLGH� HDUO\
IHHGEDFN� IURP� HQG� XVHU� WR� GHVLJQHUV�� ,Q� WKLV� SDSHU� ZH� SXW� PHWKRGRORJLFDO� DQG� FRQFHSWXDO
NQRZOHGJH�IURP�XVDELOLW\�HYDOXDWLRQ�LQWR�WKH�FRQWH[W�RI�GHVLJQLQJ�WDLORUDEOH�XVHU�LQWHUIDFHV��,Q
GRLQJ� VR�� WDLORUDELOLW\� LV� UHODWHG� WR� H[LVWLQJ� SULQFLSOHV� RI� KXPDQ�FHQWHUHG� GHVLJQ�� $V� D
FRQVHTXHQFH�� WDLORUDELOLW\� LQ� LWV� YHU\� WHFKQLFDO� QDWXUH� KDV� WR� EH� FRQVLGHUHG� DV� DQ� HQDEOLQJ
IHDWXUH� IRU� LQGLYLGXDOL]DWLRQ��7KXV�� LW� IDFLOLWDWHV� WKH� LPSOHPHQWDWLRQ�RI�SULQFLSOHV�RI�KXPDQ�
FHQWHUHG�GHVLJQ��%HFRPLQJ�SDUW�RI�GHVLJQ�WRROV�HQVXUHV�ILQDO�FRQYHUJHQFH�RI�WDLORUDELOLW\�DQG
XVDELOLW\�HQJLQHHULQJ�

.H\ZRUGV��7DLORUDELOLW\��XVDELOLW\�HQJLQHHULQJ��FRPSDUDWLYH�DQDO\VLV��FRQFHSWXDO�IUDPHZRUN�
GHILQLWLRQ�
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7DLORUDELOLW\� LV� WUDGLWLRQDOO\� GHVFULEHG� DV� D� IHDWXUH� RI� LQWHUDFWLYH� VRIWZDUH� WKDW� DOORZV� WKH
FKDQJH�RI� FHUWDLQ� DVSHFWV�RI� WKH� VRIWZDUH� LQ� RUGHU� WR�PHHW� GLIIHUHQW� XVHU� FKDUDFWHULVWLFV� DQG
UHTXLUHPHQWV�� ,W� LV�ZLGHO\�DJUHHG�WKDW� WKH�GHVLJQ�RI� WDLORUDEOH�V\VWHPV� LV�DQ� LPSRUWDQW� IXWXUH
FKDOOHQJH� �6WLHPHUOLQJ� HW� DO��� ������0DFND\�� ������'DQJHOPDLHU� HW� DO��� ������0DORQH� HW� DO�
������� VLQFH� WDLORUDEOH� V\VWHPV� VXSSRUW� WKH� VWUXFWXUHG� UHFRJQLWLRQ� RI� WKH� FRPSOH[LW\� DQG
G\QDPLFV� RI� WDVNV� DQG� RUJDQL]DWLRQV�� DV� ZHOO� DV� RI� LQWHU�� DQG� LQWUD�LQGLYLGXDO� GLIIHUHQFHV
EHWZHHQ�HQG�XVHUV�

7DLORULQJ� DFWLYLWLHV� FDQ� EH� SHUIRUPHG� DW� GLIIHUHQW� V\VWHP� FRPSRQHQWV�� UHTXLULQJ� GLIIHUHQW
NQRZOHGJH���XQGHUVWDQGLQJ�RI�WKH�XVHUV�FDUU\LQJ�RXW�WKH�WDLORULQJ�DFWLYLW\��0¡UFK��������8OLFK
HW�DO����������6DPSOH�LQWHUDFWLYH�VRIWZDUH�V\VWHPV�WKDW�VXSSRUW�GLIIHUHQW�GHPDQGV�RI�HQG�XVHUV
WR� WDLORU� XVHU� LQWHUIDFHV� DFFRUGLQJ� WR� WKHLU� QHHGV� DUH�� 29$/� �0DORQH� HW� DO��� ������� WKH
+\SHU&DUG�SURJUDPPLQJ�V\VWHP�IRU�WKH�0DFLQWRVK��DQG�VSUHDGVKHHW�DSSOLFDWLRQV�LQ�JHQHUDO�



+RZHYHU�� VHYHUDO� DXWKRUV� KDYH� SRLQWHG� RXW� WKDW� WKH� GHVLJQ� RI� WDLORUDEOH� LQWHUDFWLYH� V\VWHPV
ODFN�GHYHORSPHQW�SURFHGXUHV��IUDPHZRUNV��FRPPRQO\�DJUHHG�FRQFHSWV��DQG�HIIHFWLYH�VXSSRUW�
VLQFH� GHVLJQHUV� KDYH� WR� WDNH� LQWR� DFFRXQW� VHYHUDO� SUREOHPV� ZKLFK� FODVVLFDO� GHVLJQ
PHWKRGRORJLHV� GR� QRW� DGGUHVV� �.DKOHU�� ������ $SSHOW� HW� DO��� ������ 6WLHPHUOLQJ� HW� DO��� �����
0¡UFK�HW�DO����������,Q�WKLV�SDSHU��WR�RYHUFRPH�WKHVH�GHILFLHQFLHV��ZH�SXW�PHWKRGRORJLFDO�DQG
FRQFHSWXDO�NQRZOHGJH�IURP�XVDELOLW\�HYDOXDWLRQ�LQWR�WKH�FRQWH[W�RI�GHVLJQLQJ�WDLORUDEOH�XVHU
LQWHUIDFHV�� 7KH� URDGPDS� WR� FRQYHUJHQFH� LV� HQDEOHG� WKURXJK� HYDOXDWLRQ� DFWLYLWLHV� EHFRPLQJ
SDUW� RI� GHVLJQ� DFWLYLWLHV�� (YDOXDWLRQ� DFWLYLWLHV� WKXV� VKRXOG� SURYLGH� HDUO\� IHHGEDFN� IURP� HQG
XVHUV� WR� GHVLJQHUV� DQG� IRVWHU� GLUHFW� LQSXW� WR� GHYHORSHUV�� 2XU� SUHVHQWHG� URDGPDS� WR
FRQYHUJHQFH�GRHV�QRW�RQO\�FRQWDLQ�DQ�DQDO\VLV�RI�WHUPV�DQG�LQWHUSUHWDWLRQV�RI�WDLORUDELOLW\��EXW
DOVR� D� IUDPHZRUN� KRZ� WR� DQDO\]H� H[LVWLQJ� XVDELOLW\� HYDOXDWLRQ� LQVWUXPHQWV� ZLWK� UHVSHFW� WR
VWUXFWXUHG�GHVLJQ�VXSSRUW�DQG�GHVLJQ�WRRO�GHYHORSPHQW�

,Q�WKLV�SDSHU�ZH�SDUWLFXODUO\
�L�� DQDO\]H�H[LVWLQJ�LQWHUSUHWDWLRQV�RI�WDLORUDELOLW\
�LL�� GHULYH�FKDUDFWHULVWLF�SURSHUWLHV�IURP�WKH�UHVXOWV�RI��L��LQ�D�VWUXFWXUHG�ZD\
�LLL�� FRQWUDVW�DQG�VXSSOHPHQW�WKH�UHVXOWV�RI��LL��ZLWK�WKH� UHVXOWV�RI�D�VWUXFWXUHG�DQDO\VLV�RI

HYDOXDWLRQ�WHFKQLTXHV�DGGUHVVLQJ�XVDELOLW\�GHVLJQ�SULQFLSOHV�

7KH� VWUXFWXUH� RI� WKH� SDSHU� LV� DV� IROORZV�� :H� ILUVW� UHYLHZ� UHODWHG� ZRUN� LQ� WKH� VXEVHTXHQW
VHFWLRQ�ZLWK�UHVSHFW� WR�WKH�VWHSV�OLVWHG�DERYH�� OLQNLQJ�GHVLJQ�DFWLYLWLHV� IRU� WDLORUDEOH�V\VWHPV
ZLWK� HYDOXDWLRQ� DFWLYLWLHV�� 6WHSV� �L�� DQG� �LL�� DUH� FDSWXUHG� LQ� WKH� VHFWLRQ� RQ� &DSWXULQJ� WKH
3RO\PRUSKLVP� RI� 7DLORUDELOLW\�� ,Q� WKH� VHFWLRQ� RQ� 7KH� 5RDGPDS� 7R� &RQYHUJHQFH� :LWK
8VDELOLW\� (QJLQHHULQJ�ZH� VWDUW� RXW�ZLWK� DQDO\]LQJ� H[LVWLQJ� XVDELOLW\� HQJLQHHULQJ� WHFKQLTXHV
DQG�SULQFLSOHV��DQG�WKHLU�FRQWULEXWLRQV�WR�LPSOHPHQW�RU�HYDOXDWH�WDLORUDELOLW\��WKXV��SUHSDULQJ�WR
LPSOHPHQW�VWHS��LLL���:H�VXEVHTXHQWO\�FRPSDUH�WKHVH�UHVXOWV�ZLWK�WKH�HOHPHQWV�IRXQG�LQ�VWHS
�LL��DQG�FRPH�XS�ZLWK�DQ� LQWHJUDWLRQ�RI� UHVXOWV��)LQDOO\��ZH�GLVFXVV� WKH� UHVXOWV� IURP��LL�� DQG
�LLL��ZLWK�UHVSHFW� WR� WKH�GHYHORSPHQW�RI�GHVLJQ�VXSSRUW� WRROV� WR�FRQVWUXFW� WDLORUDEOH�VRIWZDUH
V\VWHPV�
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,Q� WKH� IROORZLQJ� ZH� ILUVW� UHYLHZ� ZRUN� WKDW� KDV� DOUHDG\� EHHQ� SHUIRUPHG� RQ� DQDO\]LQJ
WDLORUDELOLW\��7KLV�SDUW�DGGUHVVHV�VWHSV��L��DQG��LL��RI�RXU�SURFHGXUH�JLYHQ�LQ�WKH�LQWURGXFWLRQ�RI
WKH� SDSHU�� :H� SURFHHG� ZLWK� UHODWHG� ZRUN� LQ� WKH� ILHOG� RI� DQDO\]LQJ� XVDELOLW\� HYDOXDWLRQ
WHFKQLTXHV�� 7KLV� SDUW� DGGUHVVHV� WKH� LQLWLDO� WDVN� WR� EH� SHUIRUPHG� LQ� VWHS� �LLL�� JLYHQ� DERYH�
)LQDOO\��ZH�JLYH�HYLGHQFH�WKDW�HYDOXDWLRQ�DQG�GHVLJQ�DFWLYLWLHV�KDYH�WR�EH�LQWHUWZLQHG��LQ�RUGHU
WR�EXLOG�WDLORUDEOH�V\VWHPV�

7RZDUGV�D�)UDPHZRUN� IRU�&RQWHQW�$QDO\VLV�� ,Q� VHDUFK� IRU� D� VWUXFWXUHG� �UH�SUHVHQWDWLRQ� RI
XQGHUVWDQGLQJV� DQG� LQWHUSUHWDWLRQV� RI� WDLORUDELOLW\�� WKH� PRVW� FRPSUHKHQVLYH� VWXG\� KDV� EHHQ
SHUIRUPHG�E\�8OLFK� HW� DO�� ��������7KH\� FODVVLILHG� WDLORULQJ� DFWLYLWLHV� DORQJ� WZR�GLPHQVLRQV�
LGHQWLI\LQJ��FRPPRQ��FKDUDFWHULVWLF�SURSHUWLHV�RI�WDLORUDEOH�V\VWHPV�DV�IROORZV�

0RGLILFDWLRQV�RI�V\VWHP�FRPSRQHQWV�
 � LQSXW�GHYLFHV��LQSXW�GHYLFHV�FDQ�EH�VHOHFWDEOH��H�J��PRXVH�RU�NH\ERDUG��
 � VFUHHQ�OD\RXW��VL]H��SRVLWLRQV��FRORUV��HWF��RI�ZLQGRZV��PHQXV��WH[WV�HWF��FDQ�EH�PRGLILHG�
 � GDWD�GLVSOD\�PRGH��GLVSOD\� LQIRUPDWLRQ� FDQ�EH� FKDQJHG�TXDOLWDWLYHO\�� LQIRUPDWLRQ� FDQ� EH

VKRZQ�RU�KLGGHQ��DOWHUQDWLYH�GLVSOD\�PRGHV��WH[W�JUDSKLF��DUH�VHOHFWDEOH�



 � VFRSH�RI�FRPPDQGV��FRPPDQGV�FDQ�EH�LQFOXGHG�RU�H[FOXGHG�IURP�D�SUHGHILQHG�UHSHUWRLUH�
EXW�WKH�GHILQLWLRQ�RI�QHZ�FRPPDQGV�LV�QRW�SRVVLEOH�

 � FRPPDQG�VWUXFWXUH��QHZ�FRPPDQGV�FDQ�EH�GHYHORSHG��H�J��E\�PHDQV�RI�D�PDFUR�IDFLOLW\��
 � LQGLYLGXDO�DSSOLFDWLRQV��QHZ�DSSOLFDWLRQV�ZLWK�GLDORJ�VWUXFWXUHV�FDQ�EH�GHYHORSHG�
�

0HWKRGV�IRU�DFFRPSOLVKLQJ�XVHU�WDLORUDELOLW\�
 � VHOHFWDEOH�DOWHUQDWLYHV��GLIIHUHQW�SURFHGXUHV�IRU�DFFRPSOLVKLQJ�D�JRDO�DUH�LPSOHPHQWHG�LQWR

WKH�V\VWHP�LQ�D�SDUDOOHO�IDVKLRQ�DQG�FDQ�EH�VHOHFWHG��EXW�QRW�PRGLILHG��E\�WKH�XVHU�
 � RQOLQH�FRQILJXUDWLRQ�FRPPDQGV��XVHU�WDLORUDELOLW\�FDQ�EH�DFFRPSOLVKHG�E\�PHDQV�RI�VSHFLDO

FRPPDQGV�LQFOXGHG�LQ�WKH�DSSOLFDWLRQ�
 � FRQILJXUDWLRQ� SURJUDP�� PRGLILFDWLRQV� FDQ� EH� DFFRPSOLVKHG� LQWHUDFWLYHO\� E\� PHDQV� RI� D

VSHFLDO�SURJUDP�RU�PRGXOH�RXWVLGH�WKH�DSSOLFDWLRQ�
 � FRQILJXUDWLRQ� ILOH��PRGLILFDWLRQV� FDQ� EH� DFFRPSOLVKHG� E\� HGLWLQJ� D� VSHFLDO� FRQILJXUDWLRQ

WH[W�ILOH�ZLWK�D�WH[W�HGLWRU�
�
$OWKRXJK�WDLORUDELOLW\�LV�PDLQO\�GHILQHG�DV�D�WHFKQLFDO�IHDWXUH��WKH�VWUXFWXUH�WHOOV�XV�VRPHWKLQJ
DERXW� WKH�:+$7� KDV� WR� EH� DFKLHYHG� ZLWK� UHVSHFW� WR� WDLORUDELOLW\� ±� VHH�PRGLILFDWLRQV� SDUW
DERYH��DQG�WKH�+2:�WKH�DGGUHVVHG�SURSHUWLHV�FDQ�EH�LPSOHPHQWHG�±�VHH�PHWKRG�SDUW�DERYH�
+HQFH�� DQ\� FRPSDUDWLYH� DQDO\VLV� RI� WDLORUDELOLW\� VKRXOG� GLVWLQJXLVK� EHWZHHQ� VHPDQWLF� DQG
SUDJPDWLF�IDFHWV�

$� )UDPHZRUN� IRU� WKH� &RPSDUDWLYH� $QDO\VLV� RI� 8VDELOLW\� (YDOXDWLRQ� 7HFKQLTXHV�� 7KHUH
H[LVW� IHZ� IUDPHZRUNV� WR� FRPSDUH� XVDELOLW\� HQJLQHHULQJ� WHFKQLTXHV� ZLWK� UHVSHFW� WR� VHYHUDO
SHUVSHFWLYHV��0RVW� RI� WKH� H[LVWLQJ� VFKHPHV� WU\� WR� FODVVLI\� WHFKQLTXHV� IRU� HYDOXDWLRQ� LQ� YHU\
JHQHUDO�WHUPV��VXFK�DV�:L[RQ�HW�DO����������0F*UDWK���������WUDGLWLRQDOO\�EDVHG�RQ�HPSLULFDO
WHUPV��RU� WR� IRFXV�RQ�SDUWLFXODU��PRUH�RU� OHVV� DUELWUDULO\� VHOHFWHG�� DVSHFWV�� ODFNLQJ� VWUXFWXUDO
FRQVLGHUDWLRQV�� VXFK� DV� /HZLV� HW� DO�� �������� DQG� 2SSHUPDQQ� HW� DO�� �������� +RZHYHU�� D
SDUWLFXODU�PXOWL�SHUVSHFWLYH�IUDPHZRUN�KDV�EHHQ�GHVLJQHG�WR�GHPRQVWUDWH�WKH�FRYHUDJH�RI�WKH
XVDELOLW\�HYDOXDWLRQ�VSDFH��DQG�WR�LQGLFDWH�GLIIHUHQFHV�RQ�KRZ�WR�HYDOXDWH�XVDELOLW\��:L[RQ�HW
DO���������S�����II���LQWURGXFH�VHYHUDO�GLPHQVLRQV�DORQJ�ZKLFK�XVDELOLW\�HYDOXDWLRQ�WHFKQLTXHV
FDQ�EH�FODVVLILHG��7KH�DXWKRUV�SRLQW�RXW� WKDW�XVDELOLW\� LV�D�PXOWLIDFHWHG�FRQFHSW� WKDW�GHSHQGV
RQ� XVHUV�� WKH� HQYLURQPHQW� DQG� WDVN� FKDUDFWHULVWLFV�� 7KHVH� SDUDPHWHUV� DOORZ� WR� FDWHJRUL]H
HYDOXDWLRQ�WHFKQLTXHV�DFFRUGLQJ�WR�WKH�IROORZLQJ�GLPHQVLRQV�DQG�UDQJHV�RI�YDOXHV�
 � )RUPDWLYH� YHUVXV� VXPPDWLYH�PHWKRGV�� )RUPDWLYH�PHWKRGV� DUH� XVHG� WR� FUHDWH� D� GHVLJQ�

ZKHUHDV�VXPPDWLYH�PHWKRGV�DUH�XVHG�WR�HYDOXDWH�D�GHVLJQ�
 � 'LVFRYHU\� YHUVXV� GHFLVLRQ� PHWKRGV�� 'LVFRYHU\� PHWKRGV� DUH� DLPLQJ� DW� GLVFRYHULQJ� KRZ

XVHUV�ZRUN��EHKDYH��RU�WKLQN�DQG�ZKDW�SUREOHPV�WKH\�KDYH��'HFLVLRQ�PHWKRGV�DUH�XVHG�WR
VWUXFWXUH� LQWHUIDFH� GHVLJQV� RU� WR� FKRRVH� EHWZHHQ� GLDORJ� HOHPHQWV�� 7KLV� SRODUL]DWLRQ� LV
VRPHWLPHV� FDOOHG� TXDOLWDWLYH� �L�H�� GLVFRYHU\�� LQ� FRQWUDVW� WR� TXDQWLWDWLYH� HYDOXDWLRQ� �L�H�
GHFLVLRQ��

 � )RUPDOL]HG�YHUVXV�LQIRUPDO�PHWKRGV��6RPH�PHWKRGV�DUH�KLJKO\�VWUXFWXUHG�DQG�KDYH�EHHQ
GHVFULEHG�IRUPDOO\�

 � 8VHU�LQYROYHPHQW�YHUVXV�XVHU�H[FOXVLRQ��0HWKRGV�GLIIHU� WR�WKH�H[WHQW� WR�ZKLFK�XVHUV�DUH
LQYROYHG�LQ�HYDOXDWLRQ��DQDO\VLV�DQG�GHVLJQ�

 � &RPSRQHQW� HYDOXDWLRQ� YHUVXV� FRPSOHWH� HYDOXDWLRQ�� 6RPH� PHWKRGV� FRYHU� DOO� WKH� VWHSV
UHTXLUHG�WR�FRPSOHWH�GHVLJQV�ZLWK�UHVSHFW�WR�XVDELOLW\�

8QIRUWXQDWHO\��WKLV�FDWHJRUL]DWLRQ�QHLWKHU�SURYLGHV�PXFK�LQIRUPDWLRQ�LQ�KRZ�IDU�WKH�HYDOXDWLRQ
WHFKQLTXHV� SURYLGHV� DGHTXDWH� IHHGEDFN� IRU� WKH� GHVLJQ� RI� WDLORUDEOH� V\VWHPV�� QRU� DUH� WKH



DGGUHVVHG� GLPHQVLRQV� ORJLFDOO\� LQGHSHQGHQW�� DV� LW� FRXOG� EH� H[HPSOLILHG� IRU� WKH� WHFKQLTXHV
DQDO\]HG�LQ�WKH�FRXUVH�RI�WKLV�VWXG\��VHH�DOVR�7DEOH�����,Q�SUDFWLFH��WHFKQLTXHV�WHQG�WR�RYHUODS
LQ�FHUWDLQ�DUHDV�GHILQHG�E\�WKHVH�GLPHQVLRQV��+HQFH��IRU� WKH�REMHFWLYHV�RI�RXU�VWXG\��D�QRYHO
IUDPHZRUN�IRU�DQDO\VLV�DQG�VWUXFWXUHG�UHSUHVHQWDWLRQ�KDG�WR�EH�GHYHORSHG�

%ULGJLQJ�WKH�*DS�EHWZHHQ�(YDOXDWLRQ�DQG�'HVLJQ��)HZ�DSSURDFKHV�WR�VXSSRUW�WKH�GHVLJQ�RI
WDLORUDEOH� V\VWHPV� KDYH� EHHQ� LQWURGXFHG�� VXFK� DV� SDUWLFLSDWRU\� DQG� HYROXWLRQDU\� GHVLJQ
LQYROYLQJ� WKH� XVHUV� RI� DQ� DSSOLFDWLRQ� DFWLYHO\� LQ� WKH� GHVLJQ� SURFHVV� DQG� JLYLQJ� WKHP� WKH
RSSRUWXQLW\�WR�DUWLFXODWH�WKHLU�UHTXLUHPHQWV��$V�SDUW�RI�WKHVH�WHFKQLTXHV�HDUO\�XVDELOLW\�WHVWLQJ
LV� LQWURGXFHG� WR� HYDOXDWH� WKH� XVDELOLW\� RI� D� VRIWZDUH� V\VWHP� �+DFNRV� 	� 5HGLVK�� ������
+RZHYHU�� WKH� H[LVWLQJ� OLWHUDWXUH� GRHV� QRW� UHSRUW� RQ� XVDELOLW\� HYDOXDWLRQ� WHFKQLTXHV� WKDW
DFWLYHO\� VXSSRUW� WKH� GHVLJQ� RI� WDLORUDEOH� V\VWHPV�� H�J�� WKURXJK� DXWRPDWLFDOO\� H[HFXWLQJ
JXLGHOLQHV�VWHPPLQJ�IURP�D�VW\OHJXLGH��DV�VRRQ�DV�VSHFLILFDWLRQ�VWDUWV�

7KH�SDUWLFXODU�UHFRJQLWLRQ�RI�WKH�ODFN�RI��SUR�DFWLYH�GHVLJQ�VXSSRUW�PRWLYDWHG�XV�WR�RYHUFRPH
GHILFLHQFLHV�WR�LPSOHPHQW�WKH�LGHDV�RI�WDLORUDELOLW\�HDUO\�LQ�WKH�GHYHORSPHQW�SURFHVV��,Q�RUGHU
WR� GHYHORS� WHFKQLTXHV� DQG� WRROV� VXSSRUWLQJ� WKH� GHVLJQ� RI� WDLORUDEOH� V\VWHPV� WKH� GHYHORSHG
URDGPDS�LV�HVVHQWLDOO\�EDVHG�RQ
�L�� D�FODVVLILFDWLRQ�DQG�FDWHJRUL]DWLRQ�RI�H[LVWLQJ�DSSURDFKHV�WR�DFKLHYH�WDLORUDEOH�V\VWHPV�±

WKH�OLVW�RI�SURSHUWLHV�LV�JLYHQ�DW�WKH�HQG�RI�WKH�IROORZLQJ�VHFWLRQ��DQG
�LL�� D� VWUXFWXUHG� UHSUHVHQWDWLRQ� RI� H[LVWLQJ� XVDELOLW\� HYDOXDWLRQ� WHFKQLTXHV� �UHIHUULQJ� WR

WDLORUDELOLW\�LVVXHV��

7KLV�SURFHGXUH�DOORZV�XV�WR�FRQFOXGH�ZLWK�D�VHW�RI�UHTXLUHPHQWV�IRU�SURSHU�WRRO�GHYHORSPHQW�

&$3785,1*�7+(�32/<0253+,60�2)�7$,/25$%,/,7<

6FDQQLQJ�WKH�OLWHUDWXUH��VHYHUDO�GHVFULSWLRQV�RI�WDLORUDELOLW\�FDQ�EH�IRXQG��)RU�LQVWDQFH��$SSHOW
HW�DO���������VWDWH��WKDW������WKH�LQWHUIDFH�RI�D�FRPSXWHU�V\VWHP�LV�FDOOHG�WDLORUDEOH�ZKHQ�XVHUV
FDQ�DGDSW� WKH�LQWHUIDFH��DQG�WKH�V\VWHP�EHKLQG�WKH�LQWHUIDFH��WR�WKHLU�SDUWLFXODU�VLWXDWLRQ�DQG
WKHLU�SDUWLFXODU�QHHGV���7R�SHUIRUP�WKLV�DFWLYLW\��WKH�WDLORULQJ�RI�D�XVHU�LQWHUIDFH�LV�GHVFULEHG�DV
VRPH�VRUW�RI�D�SURJUDPPLQJ� WDVN�ZKLFK�UHTXLUHV�FHUWDLQ�SURJUDPPLQJ�VNLOOV�RI� WKH� WDLORULQJ
XVHU�� FODVVLI\LQJ� XVHUV�� DFFRUGLQJ� WR� WKHLU� SURJUDPPLQJ� VNLOOV� LQWR� ZRUNHUV�� WLQNHUHUV�� DQG
SURJUDPPHUV��LQWURGXFHG�E\�0DF/HDQ�HW�DO��������

0DFNH\��������UHIHUV�WR�WDLORUDELOLW\�LQ�WHUPV�RI�FXVWRPL]DWLRQ�VRIWZDUH�GHILQHG�DV������KDYLQJ
PHFKDQLVPV� WKDW� DOORZ� XVHUV� WR� FXVWRPL]H� WKHLU� SHUVRQDO� VRIWZDUH� HQYLURQPHQW� ZLWKRXW
ZULWLQJ� FRGH�� ZLWK� FKDQJHV� WKDW� SHUVLVWV� DFURVV� VHVVLRQV��� 7KLV� NLQG� RI� WDLORULQJ� KDV� EHHQ
LGHQWLILHG� DV� EHLQJ�PRVW� IUHTXHQWO\� SHUIRUPHG�� IRU� H[DPSOH�� VHWWLQJ� GHIDXOW� SUHIHUHQFHV� IRU
XVHU�LQWHUIDFH�OD\RXW�DQG�FRQILJXUDWLRQ�RSWLRQV�

2WKHU� DXWKRUV� LQWURGXFH� WKH� WHUP� HQG� XVHU� SURJUDPPLQJ�� WR� GHVFULEH� WDLORUDELOLW\� DV� ����
V\VWHP�GHYHORSPHQW�XQGHUWDNHQ�E\�XVHUV� WR�IXUWKHU�GHYHORS�DQ�H[LVWLQJ�V\VWHP�WR�QHHGV�WKDW
ZHUH� QRW� DFFRXQWHG� IRU� LQ� WKH� RULJLQDO� V\VWHP�� �0¡UFK�� ������� H[WHQGHG� WR� UHDFK� VRIWZDUH
EHORZ� WKH� XVHU� LQWHUIDFH� DQG� DOORZ� GLIIHUHQW� OHYHOV� RI� D� V\VWHP� WR� EH� WDLORUHG� WKURXJK
H[WHQVLRQV��E\�ZULWLQJ�QHZ�SURJUDP�FRGH�

0DORQH�HW�DO�� ������� OHW� HQG�XVHUV�EHFRPH�GHVLJQHUV�E\�JLYLQJ� WKHP�HQG�XVHU�SURJUDPPLQJ
WRROV��FDOOLQJ�WKHP��UDGLFDOO\�WDLORUDEOH�V\VWHPV��DOORZLQJ�HQG�XVHUV�WR�FUHDWH�D�ZLGH�UDQJH�RI



GLIIHUHQW� DSSOLFDWLRQV� E\� SURJUHVVLYHO\�PRGLI\LQJ� D�ZRUNLQJ� V\VWHP�� 7KH\� ����� XVH� WKH� WHUP

WDLORUDEOH
�WR�PHDQ�WKDW�WKHVH�V\VWHPV�FDQ�EH�FKDQJHG�ZLWKRXW�HYHU�
UHDOO\�SURJUDPPLQJ
��0RUH
VSHFLILFDOO\��E\�WDLORUDEOH�ZH�PHDQ�WKDW�HQG�XVHUV�FDQ�SURJUHVVLYHO\�PRGLI\�D�ZRUNLQJ�V\VWHP
ZLWKRXW� HYHU� KDYLQJ� WR� OHDYH� WKH� DSSOLFDWLRQ� GRPDLQ� WR� ZRUN� LQ� VHSDUDWH� XQGHUO\LQJ

SURJUDPPLQJ
�GRPDLQ��

2QO\� D� IHZ� DXWKRUV� UHODWH� WKH� WHFKQLFDOO\� RULHQWHG� FRQFHSW� RI� WDLORUDEOH� XVHU� LQWHUIDFHV� WR
VRIWZDUH� HUJRQRPLF� SULQFLSOHV�� VXFK� DV� IOH[LELOLW\�� WR� VXSSRUW� XVHU�RULHQWHG� V\VWHP� GHVLJQ�
.DKOHU��������DQG�8OLFK�HW�DO�� �������VXJJHVWHG�WR�LQWURGXFH�WKH�WDLORUDELOLW\�DSSURDFK����� WR
UHDFK�WKH�QHFHVVDU\�IOH[LELOLW\�RI�LQIRUPDWLRQ�WHFKQRORJ\��LQ�JHQHUDO�

%ULHIO\� VXPPDUL]HG�� WKH� XQGHUVWDQGLQJ� RI� WDLORUDELOLW\� FDQ� EH� FKDUDFWHUL]HG� LQ� JHQHUDO� DV� WR
DGGUHVV�WKH�PRGLILFDWLRQV�FKDQJHV�RI�WKH�IXQFWLRQDOLW\��ORRN�DQG�IHHO�RI�DQ�LQWHUDFWLYH�VRIWZDUH
V\VWHP��FDSWXULQJ�GLIIHUHQW�XVHU�UHTXLUHPHQWV�DV�ZHOO�DV�FRPSOH[�DQG�G\QDPLF�ZRUN�VHWWLQJV
�VXFK�DV�FKDQJHV� LQ� WDVN�DFFRPSOLVKPHQW�DQG�RUJDQL]DWLRQDO� VHWWLQJV���6\QRQ\PV�KDYH�EHHQ
LGHQWLILHG�� UHIHUULQJ� WR� WKH� FRQFHSW� RI� XVHU� LQWHUIDFH� WDLORUDELOLW\� DV� FXVWRPL]DWLRQ� RU
DGDSWDWLRQ�

0RUHRYHU��GLIIHUHQW� OHYHOV�RI�DGMXVWPHQW�IRU�GLIIHUHQW�QHHGV�DQG�TXDOLILFDWLRQV�DUH�VXJJHVWHG
�.DKOHU�� ������� VXFK� DV� UHFRUGLQJ� RI� PDFURV� LQ� ZRUG� SURFHVVRUV� WR� DXWRPDWH� VHTXHQWLDOO\
H[HFXWHG� WDVNV�� WKH� LPSOHPHQWDWLRQ� RI� DQ� DFFHVV� SROLF\� XVLQJ�PHFKDQLVPV� IRU� GLVFUHWLRQDU\
DFFHVV�FRQWURO�RU�FKDQJLQJ�WKH�VFUHHQ�WR�WKH�FXUUHQW�XVHU¶V�IDYRULWH�FRORU�

7DNLQJ� LQWR� DFFRXQW� WKH� ILQGLQJV� E\� 8OLFK� HW� DO�� �������� QDPHO\� FRQVLGHULQJ� WKH� VWUXFWXUH
WHOOLQJ� XV� VRPHWKLQJ� DERXW� :+$7� KDV� WR� EH� DFKLHYHG� ZLWK� UHVSHFW� WR� WDLORUDELOLW\� ±
�PRGLILFDWLRQV� SDUW� RI� WKH� VWXG\��� DQG� WKH� PHWKRGV� WHOOLQJ� XV� VRPHWKLQJ� DERXW� +2:� WKH
DGGUHVVHG�SURSHUWLHV�FDQ�EH�LPSOHPHQWHG��PHWKRG�SDUW�RI�WKH�VWXG\���ZH�DUH�DEOH�WR�FRPH�XS
ZLWK�D�GHVFULSWLYH�IUDPHZRUN�RI�WDLORUDELOLW\��,W�FRPSULVHV�WKH�IROORZLQJ�HOHPHQWV��V\QRQ\PV�
REMHFWLYHV�� UROHV�� IHDWXUHV�� DQG� OHYHOV� RI� DGMXVWPHQW�� ,Q� WKH� IROORZLQJ� ZH� H[HPSOLI\
DVVLJQPHQWV�RI�ILQGLQJV�WR�HDFK�RI�WKH�HOHPHQWV�RI�WKH�IUDPHZRUN�
6\QRQ\PV�

 � DGDSWDWLRQ�RU
 � FXVWRPL]DWLRQ�

2EMHFWLYHV� ��
 � PHHWLQJ�XVHU�QHHGV�
 � SHUVLVWHQFH�RI�FKDQJHV�DFURVV�VHVVLRQV�
 � SURJUHVVLYHO\�PRGLI\LQJ�ZRUNLQJ�V\VWHPV�

5ROHV�LQYROYHG�
 � SULPDULO\�HQG�XVHUV�TXDOLI\LQJ�WKHP�DV�GHYHORSHUV��DQG
 � GHYHORSHUV�HQDEOLQJ�WKH�TXDOLILFDWLRQ�DQG�LQVWDQWLDWLRQ�SURFHVV�

)HDWXUHV�RI�WKH�LQWHUDFWLYH�VRIWZDUH�V\VWHP�ZLWK�UHVSHFW�WR�WDLORUDELOLW\
 � QRQ�SURJUDPPLQJ�PHDQV��QR�FRGH�ZULWLQJ���
 � SURJUHVVLYH�PHFKDQLVPV�

/HYHOV�RI�DGMXVWPHQW�
 � V\VWHP�FRPSRQHQWV��LQSXW�RXWSXW�GHYLFHV��VFRSH�DQG�VWUXFWXUH�RI�FRPPDQGV�HWF��
 � LQWHUDFWLRQ�PRGDOLWLHV�
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,Q�RUGHU� WR�FRPSDUH� WKH� UHVXOWV� IURP�WKH�GHVFULSWLYH�DQDO\VLV�RI� WDLORUDELOLW\�ZLWK� WHFKQLTXHV
IURP�XVDELOLW\�HQJLQHHULQJ��ZH�KDYH�WR�DQDO\]H�H[LVWLQJ�XVDELOLW\�HQJLQHHULQJ�WHFKQLTXHV��:H
ZLOO�VWDUW�ZLWK�LQ�KRZ�IDU�WKHLU�XQGHUO\LQJ�XVDELOLW\�HYDOXDWLRQ�SULQFLSOHV�UHIHU�WR�WDLORUDELOLW\�
:H� SURFHHG�ZLWK� WKH� VWUXFWXUHG� UHSUHVHQWDWLRQ� DQG� DQDO\VLV� RI� VRPH� RI� WKH�PDMRU� XVDELOLW\
HQJLQHHULQJ�WHFKQLTXHV��SURYLGLQJ�WKH�URDGPDS�RI�FRQYHUJHQFH�

8VDELOLW\�(QJLQHHULQJ�±�)XQGDPHQWDOV

8VDELOLW\�KDV�EHHQ�UHIHUUHG�WR�DV�WKH�TXDOLW\�RI�D�SURGXFW�LQ�XVH�DQG�LV�GHILQHG�LQ�WKH�,62������
���VWDQGDUG��,62��������DV�IROORZV�
 � 8VDELOLW\�RI�D�SURGXFW�LV�WKH�H[WHQW�WR�ZKLFK�WKH�SURGXFW�FDQ�EH�XVHG�E\�VSHFLILHG�XVHUV�WR

DFKLHYH� VSHFLILHG� JRDOV� ZLWK� HIIHFWLYHQHVV�� HIILFLHQF\�� DQG� VDWLVIDFWLRQ� LQ� D� VSHFLILHG
FRQWH[W�RI�XVH�

�

�.DUDW��������HODERUDWHV�XSRQ�WKH�GHILQLWLRQ�JLYHQ�DERYH�
 � 7KH�XVDELOLW\�RI�D�SURGXFW�LV�QRW�DQ�DWWULEXWH�RI�WKH�SURGXFW�DORQH��,W�LV�UDWKHU�DQ�DWWULEXWH�RI

LQWHUDFWLRQ�ZLWK�D�SURGXFW�LQ�D�FRQWH[W�RI�XVH�
 � $�XVDELOLW\�HYDOXDWLRQ�WHFKQLTXH�LV�D�SURFHVV�IRU�SURGXFLQJ�D�PHDVXUHPHQW�RI�XVDELOLW\�

7KHVH�H[SODQDWLRQV� LGHQWLI\�XVDELOLW\�DV� D� FRPSOH[��PXOWLGLPHQVLRQDO� FRQFHSW�� UHTXLULQJ� WKH
LQWHJUDWLYH� FRQVLGHUDWLRQ� RI� FRJQLWLYH� FRPSRQHQWV� �VSHFLILHG� XVHUV��� WKH� RUJDQL]DWLRQ� RI� WKH
HQYLURQPHQW��VSHFLILHG�DV�D�VHW�RI�JRDOV�LQ�D�VSHFLILHG�FRQWH[W�RI�XVH��VXFK�DV�ZRUN���WHFKQLFDO
IHDWXUHV� �WKH� SURGXFW��� DQG� WKHLU� LQWHUWZLQLQJ� �LQWHUDFWLRQ��� ,Q� RUGHU� WR� FDSWXUH� WKHVH
UHTXLUHPHQWV��PRUH�FRQFUHWH�XVDELOLW\�HYDOXDWLRQ�SULQFLSOHV�KDYH�EHHQ�GHYHORSHG�DV�D�EDVLV�IRU
LPSOHPHQWLQJ� WKH� PHDVXUHPHQW� RI� XVDELOLW\�� 7KH\� KDYH� EHHQ� LQFRUSRUDWHG� LQ� XVDELOLW\
HQJLQHHULQJ� WHFKQLTXHV��+HQFH��ZH�ZLOO� DQDO\]H� XVDELOLW\� HYDOXDWLRQ� WHFKQLTXHV� IRFXVLQJ� RQ
WZR�TXHVWLRQV�

�L���:KLFK� RI� WKHLU� XQGHUO\LQJ� XVDELOLW\� SULQFLSOHV� FDQ� EH� FRUUHODWHG� WR� WKH� GHULYHG
FKDUDFWHULVWLFV�RI�XVHU�WDLORUDEOH�V\VWHPV��VHH�SUHYLRXV�VHFWLRQ��WR�SURYLGH�DGHTXDWH�LQSXW
IRU�WKH�GHVLJQ�RI�WDLORUDEOH�V\VWHPV"

�LL���,Q�KRZ�IDU�LV�WKH�VWUXFWXUH�RI�WKH�HYDOXDWLRQ�WHFKQLTXH��UROHV��DFWLYLWLHV�HWF���DSSURSULDWH�WR
JHQHUDWH�LQSXWV�IRU�V\VWHP�GHVLJQ"

8VDELOLW\�(QJLQHHULQJ�±�7HFKQLTXHV�IRU�(YDOXDWLRQ

7KH� VHOHFWLRQ� RI� WKH� WHFKQLTXHV� KDV� EHHQ� SHUIRUPHG� DFFRUGLQJ� WR� WKHLU� REMHFWLYH�� QDPHO\
PHDVXULQJ�XVDELOLW\�� DQG� WKHLU� FRPPRQ� DYDLODELOLW\��$IWHU� D� EULHI� GHVFULSWLRQ� RI� HDFK� RI� WKH
VHOHFWHG� WHFKQLTXHV�� D� ZLGHO\� XVHG� FODVVLILFDWLRQ� IUDPHZRUN� LV� DSSOLHG� WR� FDWHJRUL]H� WKH
WHFKQLTXHV
� FRYHUDJH� RI� WKH� XVDELOLW\� HYDOXDWLRQ� VSDFH�� WKXV� MXVWLI\LQJ� WKHLU� VHOHFWLRQ�
+RZHYHU��DV�DOUHDG\�GLVFXVVHG�LQ�WKH�VHFWLRQ�5HODWHG�:RUN��WKLV�IUDPHZRUN�GRHV�QRW�PHHW�WKH
REMHFWLYHV�RI�WKLV�VWXG\��+HQFH��ZH�ZLOO�FRQWLQXH�ZLWK�WKH�GHVFULSWLYH�IUDPHZRUN�LQWURGXFHG�LQ
WKH�SUHYLRXV�VHFWLRQ�WR�FRPSOHWH�WKH�VWXG\�

7KH�VHOHFWHG�WHFKQLTXHV�IRU�XVDELOLW\�HYDOXDWLRQ�DUH�
 � &RJQLWLYH� :DONWKURXJK� �/HZLV� 	� :KDUWRQ�� ������� 7KLV� XVDELOLW\� LQVSHFWLRQ� PHWKRG

IRFXVHV�RQ�HYDOXDWLQJ�D�GHVLJQ�IRU�HDVH�RI�OHDUQLQJ��,W�DWWHPSWV�WR�SURYLGH�D�GHWDLOHG��VWHS
E\�VWHS�HYDOXDWLRQ�RI�WKH�XVHU
V�LQWHUDFWLRQ�ZLWK�DQ�LQWHUIDFH�LQ�WKH�SURFHVV�RI�FDUU\LQJ�RXW�D



VSHFLILF� WDVN��7KH�SURFHVV�RI� WKH�FRJQLWLYH�ZDONWKURXJK� LQFOXGHV�D�SUHSDUDWLRQ�SKDVH�� WKH
DQDO\VLV� DQG� WKH� IROORZ� XS� SKDVH�� ,Q� SDUWLFXODU�� WKH� DQDO\VWV� DVN� WKH� IROORZLQJ� IRXU
TXHVWLRQV�

-� :LOO�WKH�XVHU�WU\�WR�DFKLHYH�WKH�ULJKW�HIIHFW"
-� :LOO�WKH�XVHU�QRWLFH�WKDW�WKH�FRUUHFW�DFWLRQ�LV�DYDLODEOH"
-� :LOO� WKH� XVHU� DVVRFLDWH� WKH� FRUUHFW� DFWLRQ� ZLWK� WKH� HIIHFW� WKDW� XVHU� LV� WU\LQJ� WR

DFKLHYH"
-� ,I� WKH� FRUUHFW� DFWLRQ� LV� SHUIRUPHG�� ZLOO� WKH� XVHU� VHH� WKDW� SURJUHVV� LV� EHLQJ� PDGH

WRZDUGV�VROXWLRQ�RI�WKH�WDVN"
�

�7KH� WHFKQLTXH� VHHNV� WR� LGHQWLI\� PLVPDWFKHV� EHWZHHQ� XVHUV
� DQG� GHVLJQHUV

FRQFHSWXDOL]DWLRQ�RI�D�WDVN��SRRU�FKRLFHV�RI�ZRUGLQJ�IRU�PHQX�WLWOHV�DQG�EXWWRQ�ODEHOV��DQG
LQDGHTXDWH� IHHGEDFN� DERXW� WKH� FRQVHTXHQFHV� RI� DQ� DFWLRQ�� 7KH�PHWKRG� LV� SHUIRUPHG� E\
DQDO\VWV�DQG�UHIOHFWV�WKH�DQDO\VWV
� MXGJPHQWV��7KH\�LGHQWLI\�SUREOHPV�E\�WUDFLQJ�WKH�OLNHO\
PHQWDO�SURFHVVHV�RI�D�K\SRWKHWLFDO�XVHU�

�

 � (8�&RQ� �6WDU\�HW�DO����������7KH�(8�&21�WHFKQLTXH�KDV�EHHQ�GHYHORSHG� WR� LPSOHPHQW
WKH�(8�GLUHFWLYH��������((&��(8��������RQ�PDQ�PDFKLQH�FRPPXQLFDWLRQ��$FFRUGLQJ�WR
WKH�GLUHFWLYH�WKH�VRIWZDUH�KDV�WR�PHHW�VHYHUDO�PLQLPDO�UHTXLUHPHQWV��QDPHO\�

-� WDVN�FRQIRUPDQFH�
-� HDVH�RI�XVH�
-� DGDSWDELOLW\�WRZDUGV�KXPDQ�FDSDELOLWLHV��VNLOOV�DQG�H[SHULHQFHV��DQG
-� VXSSRUW�RI�KXPDQ�LQIRUPDWLRQ�SURFHVVLQJ�

�

�$GDSWDELOLW\� LV�XQGHUVWRRG�DV� WKH�SURYLVLRQ�RI�PHFKDQLVP� WR� HQDEOH�GHYHORSHUV� DQG�HQG
XVHUV�WR�UHDFW�RQ�G\QDPLFDOO\�RFFXUULQJ�UHTXLUHPHQWV��7KHVH�UHTXLUHPHQWV�PLJKW�FRQFHUQ
WDVNV�� XVHU� FKDUDFWHULVWLFV�� LQWHUDFWLRQ� PRGDOLWLHV� RU� D� FRPELQDWLRQ� RI� WKRVH� LWHPV�� ,Q
DGGLWLRQ��DQ�LQWHUDFWLYH�VRIWZDUH�V\VWHP�LV�FRQVLGHUHG�WR�EH�DGDSWDEOH�WR�LQGLYLGXDO�QHHGV
�EDVHG� RQ� WKH� SULQFLSOH� RI� LQGLYLGXDOL]DWLRQ�� LQ� FDVH� LW� FDQ� UHIOHFW� XVHU� QHHGV� DQG� VNLOOV
ZLWK�UHVSHFW�WR�D�FHUWDLQ�WDVN�

�

�(8�&RQ� IROORZV� D� WZR� VWHS� VWUDWHJ\�� )LUVW�� WKH� XVHUV� DUH� JXLGHG� WKURXJK� D�PHDVXUHPHQW
SURFHGXUH��LQ�RUGHU�WR�LQGLFDWH�XVDELOLW\�SUREOHPV��7KHQ��HYDOXDWRUV�LGHQWLI\�WKH�UHDVRQV�IRU
WKH�SUREOHPV�XVHUV�DUH�H[SHULHQFLQJ��DQG� WU\� WR� UHPRYH�EDUULHUV� WR�HIIHFWLYH�DQG�HIILFLHQW
LQWHUDFWLRQ�� 7KH� SURFHGXUH� FRQVLVWV� RI� IRXU� SKDVHV�� SUHSDUDWLRQV�� H[HFXWLRQ�� WXQLQJ�� DQG
UHZRUN��:LWKLQ�HDFK�SKDVH�VHYHUDO�VWHSV�KDYH�WR�EH�SHUIRUPHG��7KH�HYDOXDWLRQ�SURFHVV� LV
VXSSRUWHG�EH�D�TXHVWLRQQDLUH�WR�EH�ILOOHG�LQ�E\�XVHUV��D�JXLGH�IRU�HYDOXDWLRQ�DQG�D�KDQGERRN
IRU�HYDOXDWLRQ�DQG�HQJLQHHULQJ�

�

 � ,62������HYDOXDWRU��2SSHUPDQQ�HW�DO����������7KLV� WHFKQLTXH�LV�DQ�H[DPSOH�RI�D�H[SHUW�
EDVHG�HYDOXDWLRQ�PHWKRG�IRU�FRQIRUPDQFH�WHVWLQJ�ZLWK�WKH�,62������VWDQGDUG�SDUW�������
7KH�FULWHULD�RI�WKH�,62������VWDQGDUG�SDUW�������DUH�

-� VXLWDELOLW\�IRU�WKH�WDVN�
-� VHOI�GHVFULSWLYHQHVV�
-� FRQWUROODELOLW\�
-� FRQIRUPLW\�ZLWK�XVHU�H[SHFWDWLRQV�
-� HUURU�WROHUDQFH�
-� VXLWDELOLW\�IRU�LQGLYLGXDOL]DWLRQ���'LDORJXH�V\VWHPV�DUH�VDLG�WR�VXSSRUW�VXLWDELOLW\

IRU� LQGLYLGXDOL]DWLRQ� LI� WKH� V\VWHP� LV� FRQVWUXFWHG� WR� DOORZ� IRU� DGDSWDWLRQ� WR� WKH



XVHUV
�QHHGV�DQG�VNLOOV�IRU�D�JLYHQ�WDVN����7KH�RYHUDOO�REMHFWLYH�VKRXOG�EH�WR�SURYLGH
PHFKDQLVPV�ZKLFK�DOORZ�WKH�V\VWHP�WR�EH�DGDSWHG�WR�WKH�LQGLYLGXDO

*� NQRZOHGJH�DQG�H[SHULHQFH�RI�WKH�FRPSXWHU
*� NQRZOHGJH�DQG�H[SHULHQFH�RI�WDVN�GRPDLQ
*� ODQJXDJH�DQG�FXOWXUH
*� SHUFHSWXDO���PRWRU�DELOLWLHV
*� FRJQLWLYH�DELOLWLHV�RI�WKH�XVHU�

-� VXLWDELOLW\�IRU�OHDUQLQJ�
�

�7KH� ,62� ����� HYDOXDWRU� LV� D� JXLGHOLQH�RULHQWHG� HYDOXDWLRQ� WHFKQLTXH� WKDW� WHVWV� WKH
PXOWLSDUW\� VWDQGDUG� ,62������ LQ� DERXW����� LWHPV��7KH� WHVW� LWHPV�DUH� VWUXFWXUHG� LQ� D� WZR
GLPHQVLRQDO� VSDFH� GHILQHG� E\� WHFKQLFDO� FRPSRQHQWV� DQG� VRIWZDUH� HUJRQRPLF� SULQFLSOHV�
(DFK� LWHP� FKHFNV� D� SDUWLFXODU� DVSHFW� RI� HUJRQRPLF� UHTXLUHPHQWV� VSHFLILF� IRU� WKH� JLYHQ
FRPSRQHQW� DQG� SULQFLSOHV�� 7KH� SULPDU\� VFRSH� RI� WKH� HYDOXDWLRQ� ZLWK� WKH� ,62� ����
HYDOXDWRU�LV�WKH�XVHU�LQWHUIDFH�RI�D�VRIWZDUH�V\VWHP��7KH�,62������HYDOXDWRU�RIIHUV�VXSSRUW
IRU� WHVWLQJ�� IRU� GRFXPHQWLQJ� WKH� WHVWLQJ�� WKH� HYDOXDWLRQ�� DQG� IRU� UHSRUWLQJ� WKH� UHVXOWV�� 7R
FROOHFW� LQIRUPDWLRQ� DERXW� WKH� FRQWH[W� RI� XVH�� D� VLPSOLILHG� ZRUNSODFH� DQDO\VLV� DQG� D
TXHVWLRQQDLUH�H[SORULQJ�XVHU�FKDUDFWHULVWLFV�KDYH�WR�EH�DGPLQLVWHUHG�

�

 � +HXULVWLF�(YDOXDWLRQ��1LHOVHQ���������7KLV�WHFKQLTXH�LV�D�XVDELOLW\�HQJLQHHULQJ�PHWKRG�IRU
ORFDWLQJ�XVDELOLW\�SUREOHPV� LQ�XVHU� LQWHUIDFH�GHVLJQ� LQ� D�ZD\� WKDW� LW� FDQ�EH�SHUIRUPHG�DV
SDUW�RI�DQ�LWHUDWLYH�GHVLJQ�SURFHVV��+HXULVWLF�HYDOXDWLRQ�LQYROYHV�WKH�SDUWLFLSDWLRQ�RI�D�VPDOO
JURXS� RI� XVDELOLW\� H[SHUWV�� ZKR� H[DPLQH� WKH� LQWHUIDFH� DQG� MXGJH� LWV� FRPSOLDQFH� ZLWK
UHFRJQL]HG�XVDELOLW\�SULQFLSOHV��VR�FDOOHG�XVDELOLW\�KHXULVWLFV�

-� YLVLELOLW\�RI�WKH�V\VWHP�VWDWXV�
-� PDWFK�EHWZHHQ�V\VWHP�GHVLJQ�DQG�WKH�UHDO�ZRUOG�
-� XVHU�FRQWURO�DQG�IUHHGRP�
-� FRQVLVWHQF\�DQG�VWDQGDUGV�
-� HUURU�SUHYHQWLRQ�
-� UHFRJQLWLRQ�UDWKHU�WKDQ�UHFDOO�
-� IOH[LELOLW\�DQG�HIILFLHQF\�RI�XVH��$FFHOHUDWRUV���XQVHHQ�E\�QRYLFH�XVHUV���PD\�RIWHQ

VSHHG�XS� WKH� LQWHUDFWLRQ� IRU� WKH� H[SHUW� XVHU� WR� VXFK� DQ� H[WHQW� WKDW� WKH� V\VWHP�FDQ
FDWHU� ERWK� LQH[SHULHQFHG� DQG� H[SHULHQFHG� XVHUV�� $OORZ� XVHUV� WR� WDLORU� IUHTXHQW
DFWLRQV�

-� DHVWKHWLF�DQG�PLQLPDOLVW�GHVLJQ�
-� KHOS�XVHUV�UHFRJQL]H��GLDJQRVH��DQG�UHFRYHU�IURP�HUURUV�
-� KHOS�DQG�GRFXPHQWDWLRQ�

�

�,Q�WKH�FRXUVH�RI�DQ�HYDOXDWLRQ�VHVVLRQ�WKH�HYDOXDWRU�VWXGLHV�WKH�XVHU�LQWHUIDFH�VHYHUDO�WLPHV�
LQVSHFWV�WKH�YDULRXV�GLDORJ�HOHPHQWV��DQG�FKHFNV�WKHLU�VWUXFWXUH�DQG�EHKDYLRU�DJDLQVW�D�OLVW
RI� UHFRJQL]HG�XVDELOLW\�SULQFLSOHV��(YDOXDWRUV�DUH� VXSSOLHG�ZLWK�D� W\SLFDO� VFHQDULR�RI�XVH�
OLVWLQJ�WKH�YDULRXV�VWHSV�D�XVHU�ZRXOG�WDNH�WR�SHUIRUP�D�VDPSOH�VHW�RI�UHDOLVWLF�WDVNV��6XFK�D
VFHQDULR�VKRXOG�EH�FRQVWUXFWHG�RQ�WKH�EDVLV�RI�D�WDVN�DQDO\VLV�SHUIRUPHG�ZLWK�DFWXDO�XVHUV
XQGHU� DFWXDO� ZRUN� FRQGLWLRQV�� LQ� RUGHU� WR� JHQHUDWH� XWPRVW� UHSUHVHQWDWLYH� VFHQDULRV�� 7KH
UHVXOW� LV� D� OLVW� RI� XVDELOLW\� SUREOHPV� LQ� WKH� LQWHUIDFH�� ZLWK� UHIHUHQFH� WR� WKRVH� XVDELOLW\
SULQFLSOHV�WKDW�ZHUH�YLRODWHG�E\�WKH�GHVLJQ�

�

�+DYLQJ�EULHIO\�RXWOLQHG�WKH�WHFKQLTXHV�XQGHU�LQYHVWLJDWLRQ��ZH�ZLOO�QRZ�FOXVWHU�WKHP�LQ�7DEOH
��DFFRUGLQJ�WR�:L[RQ�HW�DO�� �������S�����II��� WR�MXVWLI\�WKHLU�VHOHFWLRQ��$V� LW�FDQ�EH�VHHQ� WKH



VHOHFWHG� WHFKQLTXHV�GR�QRW�RQO\� DGGUHVV� WDLORUDELOLW\� �OHYHO�RI�SULQFLSOHV��� EXW� DOVR� FDSWXUH� D
ODUJH�YDULHW\�RI�NQRZQ�PHWKRGV�IRU�HYDOXDWLRQ��OHYHO�RI�PHWKRG��
�
�7DEOH����&DWHJRUL]LQJ�WKH�7HFKQLTXHV�XQGHU�,QYHVWLJDWLRQ
���������������0HWKRG
�
�&ODVVLILFDWLRQ

�&RJQLWLYH
ZDONWKURXJK

�(8�&RQ �,62�����
HYDOXDWRU

�+HXULVWLF
(YDOXDWLRQ

�)RUPDWLYH
�����������6XPPDWLYH

�)RUPDWLYH �)RUPDWLYH
����������6XPPDWLYH

�
����������6XPPDWLYH

�
���������6XPPDWLYH

�'LVFRYHU\
����������������'HFLVLRQ

�'LVFRYHU\ �'LVFRYHU\
��������������'HFLVLRQ

�
��������������'HFLVLRQ

�'LVFRYHU\
������������'HFLVLRQ

�)RUPDOL]HG
���������������,QIRUPDO

�)RUPDOL]HG �)RUPDOL]HG �)RUPDOL]HG �
�������������,QIRUPDO

�8VHU�LQYROYHPHQW
�������([SHUW�EDVHG

�
��������������([SHUWV

�8VHU�LQYROYHPHQW �
����������������([SHUWV

�
��������������([SHUWV

�&RPSOHWH
����������&RPSRQHQW

�
�������&RPSRQHQW

�
����������&RPSRQHQW

�
����������&RPSRQHQW

�&RPSOHWH

�

�

�7KH�5RDGPDS�±�6WUXFWXUHG�5HSUHVHQWDWLRQ
�
�7R� HQDEOH� WKH� DQDO\VLV� RI� XVDELOLW\� HYDOXDWLRQ� WHFKQLTXHV� DFFRUGLQJ� WR� WKH� REMHFWLYHV� RI� WKH
VWXG\�D�VWUXFWXUHG�VFKHPH�RI�UHSUHVHQWDWLRQ�KDV�EHHQ�GHYHORSHG��7KH�VFKHPH�FRPSULVHV��L��WKH
DFWLYLWLHV� WR� EH� SHUIRUPHG� LQ� D� FHUWDLQ� VHTXHQFH�� �LL�� WKH� WRROV� WKDW� KDYH� EHHQ� GHYHORSHG� WR
VXSSRUW� WKH� SDUWLFXODU� HYDOXDWLRQ� WHFKQLTXH�� DQG� �LLL�� WKH� SHUVRQV� �UROHV�� WKDW� SHUIRUP� WKH
HYDOXDWLRQ��%DVHG�RQ�WKLV�LQIRUPDWLRQ��D�FRPSDULVRQ�ZLWK�WKH�UHVXOWV�IURP�WKH�FRQWHQW�DQDO\VLV
FDQ�EH�SHUIRUPHG�
�

�&RJQLWLYH�:DONWKURXJK��7KH�SXUSRVH�RI�WKLV�WHFKQLTXH�LV�WR�VXJJHVW�WR�WKH�GHVLJQHU�ZKHUH�WKH
GHVLJQ�LV�OLNHO\�WR�IDLO�DQG�ZK\��,W�H[DPLQHV�D�GHVLJQ�IRU�HDVH�RI�OHDUQLQJ��7KH�DQDO\VWV�WKLQN
DERXW� WKH� PHQWDO� SURFHVVHV� RI� XVHUV�� 6LQFH� HQG� XVHUV� DUH� QRW� LQYROYHG�� WKH� YDOLGLW\� RI� WKH
DQDO\VWV¶�DVVXPSWLRQV�DERXW�WKH�PHQWDO�PRGHOV�RI�WKH�HQG�XVHUV�DUH�QRW�FRPSDUHG�WR�WKH�HQG
XVHUV¶�PHQWDO�PRGHOV�

�7KH�IRFXV�RQ� WKH� WDLORUDELOLW\� LV�QRW�JLYHQ�� VLQFH� WKH�GHVLJQHU� LV� UHVSRQVLEOH� IRU�GHWHUPLQLQJ
RQH�FRUUHFW�VHTXHQFH�RI�DFWLRQV��QR�PDWWHU�ZKHWKHU�WKHUH�DFWXDOO\�H[LVWV�PRUH�WKDQ�RQH��EHVW�
ZD\�RI�SHUIRUPLQJ�WKH�WDVN��)XUWKHUPRUH��LQ�DGGLWLRQ�WR�WKH�IRXU�TXHVWLRQV��WKH�WHFKQLTXH�GRHV
QRW�RIIHU�WRROV�WKDW�VXSSRUW�WKH�DQDO\VWV�LQ�KRZ�WR�SHUIRUP�WKH�HYDOXDWLRQ�

�(8�&RQ�� 6LQFH� (8�&RQ� KDV� EHHQ� GHYHORSHG� DFFRUGLQJ� WR� WKH� GLUHFWLYH�� WKH� XVDELOLW\
HYDOXDWLRQ� FULWHULD��DGDSWDELOLW\� WRZDUGV� KXPDQ� FDSDELOLWLHV�� VNLOOV� DQG� H[SHULHQFHV�� KDV
EHHQ� WXUQHG� LQWR� RSHUDWLRQDO� GHILQLWLRQV� IRU� PHDVXUHPHQW�� PHHWLQJ� WKH� FKDUDFWHULVWLFV� RI
WDLORUDEOH�V\VWHPV��7KURXJK�WKH�SDUWLFLSDWLRQ�RI�HQG�XVHUV��DQG�DGGLWLRQDO�TXHVWLRQV�FROOHFWLQJ
LQIRUPDWLRQ�DERXW�HQG�XVHUV��WKH�LGHQWLILFDWLRQ�RI�LQWHU�LQGLYLGXDO�GLIIHUHQFHV�LV�VXSSRUWHG�
�

�0RUHRYHU�� GLUHFW� IHHGEDFN� IRU� WKH� GHVLJQHU� RI� D� WDLORUDEOH� V\VWHP� LV� SURYLGHG� WKURXJK� WKH
GLVFXVVLRQ�EHWZHHQ�HQG�XVHUV�DQG�GHVLJQHUV�RQ�KRZ�WR�LPSURYH�WKH�LQWHUIDFH���DV�ZHOO�DV�WKH
VXSSRUW�WKURXJK�WKH�KDQGERRN�IRU�HQJLQHHULQJ��ZKLFK�SURYLGHV�VXJJHVWLRQV�IRU�LPSURYLQJ�WKH
XVHU�LQWHUIDFH�WR�FRPSHQVDWH�IRU�VSHFLILF�FDWHJRULHV�RI�SUREOHPV��
�

�

�



�7DEOH����6WUXFWXUHG�UHSUHVHQWDWLRQ�RI�WKH�&RJQLWLYH�:DONWKURXJK
�5ROHV �$FWLYLWLHV �7RROV�WR�VXSSRUW�WKH�WHFKQLTXH

�
�$QDO\VWV
�
�$QDO\VWV
�
�'HVLJQHU
�
�'HVLJQHU

�'HILQH�LQSXWV�WR�WKH�ZDONWKURXJK
 � GHILQH�DVVXPHG�XVHU

EDFNJURXQG
 � FKRRVH�VDPSOH�WDVNV
�
 � VSHFLI\�FRUUHFW�DFWLRQ�VHTXHQFHV

WDVNV
 � GHWHUPLQH�LQWHUIDFH�VWDWHV�DORQJ

WKH�VHTXHQFHV

�
 � "
�
 � WDVN�VKRXOG�EH�LPSRUWDQW��WDVN

VKRXOG�EH�UHDOLVWLF
 � URXJK�JXLGHOLQHV��PRVW�FRPPRQ

ZD\
 � VWHSSLQJ�WKURXJK�WKH�LQWHUIDFH

�" �&RQYHQH�WKH�DQDO\VLV �
�
�
�$QDO\VWV
�
�
�
�

�:DON�WKURXJK�WKH�DFWLRQ
VHTXHQFHV�IRU�HDFK�WDVN

 � IRU�HDFK�FRUUHFW�DFWLRQ�FRQVWUXFW
D�VXFFHVV�VWRU\�WKDW�H[SODLQV�ZK\
XVHUV�ZRXOG�FKRRVH�WKDW�DFWLRQ

 � XVH�D�IDLOXUH�VWRU\�WR�LQGLFDWH
ZK\�D�XVHU�ZRXOG�QRW�FKRRVH
WKDW�DFWLRQ

�
�
 � DVN�IRXU�TXHVWLRQV
�
�
�
 � DVN�IRXU�TXHVWLRQV

�
�$QDO\VWV

�5HFRUG�FULWLFDO�LQIRUPDWLRQ
 � PDNH�DVVXPSWLRQ�DERXW�WKH�XVHU

SRSXODWLRQ
 � QRWH�VLGH�LVVXHV�DQG�GHVLJQ

FKDQJHV
 � WHOO�FUHGLEOH�VXFFHVV�VWRULHV
 � WHOO�IDLOXUH�VWRULHV��UHFRUG

SUREOHPV��UHDVRQV�
 � FRQVLGHU�DQG�UHFRUG�GHVLJQ

DOWHUQDWLYHV

�

�'HVLJQHU �0RGLI\�WKH�LQWHUIDFH�GHVLJQ�WR
HOLPLQDWH�SUREOHPV

�

�
�7DEOH����6WUXFWXUHG�UHSUHVHQWDWLRQ�RI�WKH�(8�&RQ
�5ROHV �$FWLYLWLHV �7RROV�WR�VXSSRUW�WKH�WHFKQLTXH
�
�VXSHUYLVLQJ�HYDOXDWRU
�
�
�HQG�XVHU
�

�3UHSDUDWLRQ�SKDVH
 � EULHI�WKH�XVHU
 � KDQGOH�RXW�TXHVWLRQQDLUHV�IRU

HYDOXDWLRQ
 � LGHQWLI\�WDVN

�
 � EULHILQJ�VKHHW
 � TXHVWLRQQDLUH
 � PDQXDO�WKDW�JXLGHV�WKH�XVHU

WKURXJK�WKH�HQWLUH�LGHQWLILFDWLRQ
DQG�TXHVWLRQLQJ�DQVZHU�SURFHVV

�HQG�XVHU �([HFXWLRQ�SKDVH
 � FRPSOHWH�WKH�TXHVWLRQQDLUH

�
 � TXHVWLRQQDLUH

�
�VXSHUYLVLQJ�HYDOXDWRU
�

�7XQLQJ�SKDVH
 � XWLOL]H�WKH�TXHVWLRQQDLUHV
 � LQWHUSUHW�WKH�UHVXOWV

�

�
 � DOHUW�VKHHWV
 � KDQGERRN�IRU�HYDOXDWLRQ
 � KDQGERRN�IRU�HQJLQHHULQJ

�
�VXSHUYLVLQJ�HYDOXDWRU
�
�
�VXSHUYLVLQJ�HYDOXDWRU
�HQG�XVHU
�GHVLJQHU

�5HZRUN�SKDVH
 � LGHQWLI\�SRVVLEOH�UHDVRQV�IRU

XVDELOLW\�SUREOHPV
 � GLVFXVVLRQ�SUREOHPV�LQ�GHWDLO

ZLWK�HQG�XVHUV
 � LPSOHPHQW�LPSURYHPHQWV�DW�WKH

XVHU�LQWHUIDFH

�
 � KDQGERRN�IRU�HYDOXDWLRQ
 � KDQGERRN�IRU�HQJLQHHULQJ

�,62� ����� HYDOXDWRU�� 7KLV� H[SHUW�� DQG� JXLGHOLQH�RULHQWHG� WHFKQLTXH� HYDOXDWHV� WKH� XVHU
LQWHUIDFH�WKURXJK�FRQIRUPDQFH�WHVWLQJ�ZLWK�WKH�,62������VWDQGDUG�SDUW��������6LQFH�RQH�RI�WKH
SULQFLSOHV�IRFXVHV�RQ�WKH�VXLWDELOLW\�IRU�LQGLYLGXDOL]DWLRQ��WDLORULQJ�DVSHFWV�DUH�FRQVLGHUHG��,Q



SDUWLFXODU��WKURXJK�WKH�WZR�GLPHQVLRQDO�VSDFH��GHILQHG�E\�WHFKQLFDO�FRPSRQHQWV�DQG�VRIWZDUH
HUJRQRPLF� SULQFLSOHV�� D� GLUHFW� UHODWLRQ� WR� WKH� PRGLILFDWLRQV� RI� V\VWHP� FRPSRQHQWV� WR� EH
WDLORUHG� FDQ� EH� JLYHQ��8QIRUWXQDWHO\�� QR� HQG�XVHUV� DUH� LQYROYHG�� 7KHUHIRUH�� WKH� VXJJHVWLRQV
PDGH�E\�H[SHUWV�FRQFHUQLQJ�WDLORUDELOLW\�IXQFWLRQV�FDQ�RQO\�EH�JLYHQ�DW�D�YHU\�JHQHUDO�OHYHO�
�
�7DEOH����6WUXFWXUHG�UHSUHVHQWDWLRQ�RI�WKH�,62������HYDOXDWRU

�5ROHV �$FWLYLWLHV �7RROV�VXSSRUWLQJ�WKH�WHFKQLTXH
�
�HYDOXDWRU��H[SHUW�ZLWK�JRRG
H[SHUWLVH�DERXW�KXPDQ�IDFWRUV�

�3UHSDUDWLRQ�SKDVH
 � JDWKHU�W\SLFDO�XVHU

FKDUDFWHULVWLFV
 � JDWKHU�W\SLFDO�WDVN�FKDUDFWHULVWLFV

�
 � TXHVWLRQQDLUH
�
 � VLPSOLILHG�ZRUN�SODFH�DQDO\VLV

�"  � FKRVH�DFWXDO�VRIWZDUH���XVHU
LQWHUIDFH

�"

�HYDOXDWRU  � VSHFLI\�WHVW�VLWXDWLRQV�IRU�HDFK
LWHP

 � YLHZ�HGLWRU

�HYDOXDWRU  � UHFRUG�WHVW�VLWXDWLRQV�IRU�HDFK
LWHP

 � ,62������HYDOXDWRU

�HYDOXDWRU  � HYDOXDWH�HDFK�WHVW�LWHP�IRU�WKH
WHVW�VLWXDWLRQV

 � ,62������HYDOXDWRU
 � (9$',6�HYDOXDWLRQ�JXLGH

�HYDOXDWRU  � ZULWH�DQ�H[SODQDWLRQ�IRU�WKH
HYDOXDWLRQ

 � LQWHJUDWHG�FDSWXUH�WRRO

�HYDOXDWRU  � FDSWXUH�GHWHFWHG�GHILFLHQFLHV  � LQWHJUDWHG�FDSWXUH�WRRO
�HYDOXDWRU  � ZULWH�HYDOXDWLRQ�UHSRUW  � WH[W�HGLWRU

+HXULVWLF�(YDOXDWLRQ��7KLV�WDVN��DQG�XVHU�LQGHSHQGHQW�WHFKQLTXH�GLUHFWV�WKH�DWWHQWLRQ�PDLQO\
WR� WKH� FKDUDFWHULVWLFV� RI� WKH� LQWHUIDFH�� 6LQFH� RQH� RI� WKH� KHXULVWLFV� IRFXV� RQ��IOH[LELOLW\� DQG
HIILFLHQF\� RI� XVH�� WDLORULQJ� DVSHFWV� DUH� FRQVLGHUHG�� 8QIRUWXQDWHO\�� WKURXJK� WKH� ODFNLQJ
SDUWLFLSDWLRQ�RI�HQG�XVHUV��RQO\�JHQHUDO�DVVXPSWLRQV�FDQ�EH�PDGH��$OWKRXJK�LQ�WKH�GHEULHILQJ
VHVVLRQ�WKH�RXWFRPH�RI�WKH�HYDOXDWLRQ�LV�GLVFXVVHG�DQG�VXJJHVWLRQV�IRU�LPSURYLQJ�WKH�LQWHUIDFH
FDQ�EH�JDWKHUHG��QR�WRROV�KDYH�EHHQ�GHYHORSHG�WR�VXSSRUW�WKH�DIRUHPHQWLRQHG�SURFHVVHV�RU�DQ\
UH�GHVLJQ��VHH�WDEOH����

7DEOH����6WUXFWXUHG�UHSUHVHQWDWLRQ�RI�WKH�KHXULVWLF�HYDOXDWLRQ
5ROHV $FWLYLWLHV 7RROV�WR�VXSSRUW�WKH�WHFKQLTXH

+HXULVWLF�HYDOXDWLRQ�H[SHUW
GHVLJQHU"

3UH�(YDOXDWLRQ�WUDLQLQJ�VHVVLRQ
 � EULHILQJ�RQ�WKH�PHWKRG
 � EULHILQJ�RQ�WKH�GRPDLQ
 � EULHILQJ�RQ�WKH�VFHQDULR

�
�"
�"
 � WDVN�DQDO\VLV

�
�HYDOXDWRU��XVDELOLW\�DQG�RU�LQWHUIDFH
VSHFLDOLVWV�
�HYDOXDWRU
�
�
�

�$FWXDO�HYDOXDWLRQ
 � ILQG�DV�PDQ\�XVDELOLW\�SUREOHPV

LQ�WKH�LQWHUIDFH�DV�SRVVLEOH
 � VWDWH�ZKDW�HVWDEOLVKHG�XVDELOLW\

SULQFLSOH�ZDV�YLRODWHG�E\�HDFK
XVDELOLW\�SUREOHP

�
 � VFHQDULRV
 � XVDELOLW\�KHXULVWLFV
�

�
�
�HYDOXDWRU

�'HEULHILQJ�VHVVLRQ�WR�GLVFXVV
RXWFRPH�RI�WKH�HYDOXDWLRQ

 � PRGLI\�WKH�KHXULVWLF�HYDOXDWLRQ
PHWKRG�WR�LQFOXGH�DGYLFH�IRU�WKH
UHGHVLJQ�SKDVH

�
�
�"

�
�HYDOXDWRU

�6HYHULW\�UDWLQJ�SKDVH
 � DVVHVV�WKH�VHYHULW\�RI�WKH

XVDELOLW\�SUREOHPV�WKDW�KDG�EHHQ
IRXQG�LQ�WKH�HYDOXDWLRQ�VHVVLRQ�

�
 � UDWLQJ�VFDOH



,Q�D�EULHI�VXPPDU\�ZH�FDQ�FRQFOXGH�WKDW�PDQ\�WHFKQLTXHV
�L�� FDQ� EH� UHODWHG� WR� LVVXHV� RI� WDLORUDELOLW\�� HLWKHU� WKURXJK� WKHLU� GLUHFW� UHODWLRQVKLS� WR

VWDQGDUGV� RU� JHQHUDOO\� DFNQRZOHGJHG� SULQFLSOHV�� RU� WKURXJK� WKHLU� IUHHGRP� WR� VHOHFW
SDUWLFXODU�SULQFLSOHV��DV�H[SHUWV�IHHO�DSSURSULDWH��IRU�WKH�SXUSRVH�RI�HYDOXDWLRQ�

�LL�� DUH�LQFRPSOHWH��HLWKHU�ZLWK�UHVSHFW�WR�UROH�GHILQLWLRQV��DFWLYLW\�VSHFLILFDWLRQV��DQG�RU�WRRO
VXSSRUW�

�LLL��GR�QRW�DGGUHVV�WKH�LQFRUSRUDWLRQ�RI�WKH�UHVXOWV�RI�HYDOXDWLRQ�LQWR�RWKHU�SKDVHV�RU�VWHSV�RI
GHYHORSPHQW�WKDQ�XVDELOLW\�WHVWLQJ��DOWKRXJK�VRPH�RI�WKH�DXWKRUV�FODLP�WR�DGGUHVV�GHVLJQ
LVVXHV�

�LY��WHQG� WR� DEVWUDFW� IURP� WDVNV� DQG� QHHGV� IURP� HQG� XVHUV�� 7KH\� UDWKHU� DVVXPH� WKDW
GHILFLHQFLHV�DW�WKH�XVHU�LQWHUIDFH�FDQ�EH�GHWHFWHG�E\�LQGHSHQGHQW�H[SHUWV�DQG�RU�WDVN��DQG
XVHU�LQGHSHQGHQW�VHWWLQJV�IRU�HYDOXDWLRQ�

,Q�JHQHUDO��LW�KDV�WR�EH�UHFRJQL]HG�WKDW�XVDELOLW\�HQJLQHHULQJ�LV�XQGHUVWRRG�PDLQO\�LQ�WHUPV�RI
XVDELOLW\�WHVWLQJ��7KLV�IDFW�PLJKW�H[SODLQ�WKH�ODFN�RI�H[SOLFLW�DQG�ZHOO�JURXQGHG�UHODWLRQVKLSV
WR�GHVLJQ�DFWLYLWLHV�

6WULYLQJ�IRU�&RQYHUJHQFH

%DVHG�RQ� WKH� UHVXOWV� IURP� WKH�GHVFULSWLYH� FRQWHQW� DQDO\VLV� DV�ZHOO� DV� WKRVH� IURP�VWUXFWXULQJ
H[LVWLQJ� HYDOXDWLRQ� WHFKQLTXHV� WKH� IROORZLQJ� FRPPRQDOWLHV� DQG� UHTXLUHG� H[WHQVLRQV� RI
XVDELOLW\�WHFKQLTXHV�EHFRPH�HYLGHQW�

5ROHV�LQYROYHG�
 � WDLORUDELOLW\� DFWLYLWLHV� VKRXOG� EH� SHUIRUPHG� E\� HQG� XVHUV� UHTXLULQJ� GLIIHUHQW� OHYHOV� RI

SURJUDPPLQJ�VNLOOV�
 � VRPH�RI�WKH�H[LVWLQJ�HYDOXDWLRQ�WHFKQLTXHV�GR�QRW�LQYROYH�HQG�XVHUV�
)URP�WKHVH�UHVXOWV�ZH�FDQ�FRQFOXGH�
 � (QG�XVHUV�DV�ZHOO�DV�GHYHORSHUV�PLJKW�EH�SDUW�RI�WKH�XVDELOLW\�HQJLQHHULQJ�SURFHVV�
 � +RZHYHU�� GHYHORSHUV� KDYH� WR� FKDQJH� WKHLU� UROHV� WRZDUG� HQDEOHUV� RI� TXDOLILFDWLRQ� DQG

IXQFWLRQV��EDVHG�RQ�LQLWLDO��GLUHFW�XVHU�LQSXWV�
�
�2EMHFWLYHV
 � WDLORUDELOLW\�DFWLYLWLHV�VKRXOG�FDSWXUH�GLIIHUHQW�XVHU� UHTXLUHPHQWV�DV�ZHOO� DV�FRPSOH[�DQG

G\QDPLF�ZRUN�VHWWLQJV�
 � XVDELOLW\� HYDOXDWLRQ� WHFKQLTXHV� PDLQO\� PHDVXUH� XVDELOLW\� EDVHG� RQ� XVDELOLW\� HYDOXDWLRQ

SULQFLSOHV��VXFK�DV�HDVH�RI�OHDUQLQJ��,62�VWDQGDUG������SDUW��������
)URP�WKHVH�UHVXOWV�ZH�FDQ�FRQFOXGH�
 � 6RPH�RI� WKH�XVDELOLW\�HYDOXDWLRQ�WHFKQLTXHV�PHDVXUH� WDLORUDELOLW\�RQO\� LPSOLFLWO\� WKURXJK

YHU\� JHQHUDO� XVDELOLW\� SULQFLSOHV�� QRW� IRFXVLQJ� RQ� GLIIHUHQW� XVHU� FKDUDFWHULVWLFV� RI� WDNLQJ
LQWR�DFFRXQW�G\QDPLF�ZRUN�VHWWLQJV�

�

�)HDWXUHV
 � XVDELOLW\�HYDOXDWLRQ�WHFKQLTXHV�KDUGO\�PHDVXUH�LQWHUDFWLYH�V\VWHPV�DW�WKH�IHDWXUHV�OHYHO�
)URP�WKHVH�UHVXOWV�ZH�FDQ�FRQFOXGH�
 � )HDWXUHV� RI� WKH� LQWHUDFWLYH� VRIWZDUH� V\VWHP� ZLWK� UHVSHFW� WR� WDLORUDELOLW\�� VXFK� DV� QRQ�

SURJUDPPLQJ�PHDQV� �QR� FRGH� ZULWLQJ�� RU� SURJUHVVLYH� PHFKDQLVPV� FDQ� EHFRPH� SDUW� RI
HYDOXDWLRQ�� LQ� FDVH� FRQFUHWH� DFWLYLWLHV�� DV� H[HPSOLILHG� LQ� 8OLFK� HW� DO�� ������� WKURXJK
FRPPDQGV�DQG�ILOHV��EHFRPH�DYDLODEOH�



�/HYHOV�RI�DGMXVWPHQW
 � XVDELOLW\� HYDOXDWLRQ� WHFKQLTXHV� HYDOXDWH� LQWHUDFWLRQ� GHYLFHV� DQG� PRGDOLWLHV� DW� D� YHU\

JHQHUDO� OHYHO�� IUDPHZRUNV� IRU� V\VWHPDWLF� LQYHVWLJDWLRQV� RI� OHYHOV� RI� DGMXVWPHQWV� DUH
PLVVLQJ�

�)URP�WKHVH�UHVXOWV�ZH�FDQ�FRQFOXGH�
 � /HYHOV� RI� DGMXVWPHQW�� VXFK� DV� SURSRVHG� E\� 8OLFK� HW� DO�� �������� DUH� FXUUHQWO\� UHVWULFWHG
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