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3UHIDFH

7KLV PDVWHU
V WKHVLV KDV EHHQ ZULWWHQ LQ WKH VSULQJ ���� VHPHVWHU DV D SDUW RI WKH WZR�\HDU
PDVWHU¶V SURJUDP LQ ,QIRUPDWLRQ 6\VWHPV DW WKH 8QLYHUVLW\ RI $JGHU �8,$�� 7KH WKHVLV LV WKH
RXWFRPH RI D VWXG\ SHUIRUPHG E\ WZR PDVWHU¶V VWXGHQWV LQWHUHVWHG LQ HPHUJLQJ WHFKQRORJLHV
WKDW�HQDEOH�LPSURYLQJ�SHRSOH¶V�OLIH�TXDOLW\�

7KH SXUSRVH RI WKLV PL[HG PHWKRGV VWXG\ KDV EHHQ WR LQYHVWLJDWH WKH UROH RI TXDOLW\� WUXVWLQJ
EHOLHIV DQG HPSRZHUPHQW LQ H[SODLQLQJ FLWL]HQ VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV�
&KRRVLQJ WKLV WRSLF ZDV D UHVXOW RI SHUVRQDO LQWHUHVWV DQG H[SHULHQFHV JHWWLQJ SUHVHQWHG ZLWK
UHVHDUFK SURMHFWV UHYROYLQJ DURXQG H�JRYHUQPHQW DQG WKH XVH RI FKDWERWV LQ WKH EHJLQQLQJ RI
RXU GHJUHH� 7KH FXOPLQDWLRQ RI WKLV VWXG\ KDV EHHQ UHZDUGLQJ� GHPDQGLQJ DQG IXQ DW WKH
VDPH WLPH� ,W KDV SURYLGHG XV ZLWK D ORW RI NQRZOHGJH� DQG ZH ORRN IRUZDUG WR XVLQJ WKLV
NQRZOHGJH�LQ�WKH�IXWXUH�

:H ZRXOG OLNH WR WKDQN RXU WZR VXSHUYLVRUV 3RO\[HQL 9DVLODNRSRXORX DQG ,OLDV 2� 3DSSDV DW
WKH 'HSDUWPHQW RI ,QIRUPDWLRQ 6\VWHPV DW 8L$� IRU SURYLGLQJ XVHIXO JXLGDQFH DQG VXSSRUW
WKURXJKRXW WKH PDVWHU WKHVLV� :H ZRXOG DOVR OLNH WR WKDQN DOO WKH VXUYH\ UHVSRQGHQWV DQG
LQIRUPDQWV ZKR WRRN WKH WLPH WR SDUWLFLSDWH� <RXU FRQWULEXWLRQ DQG H[SHULHQFHV KDYH EHHQ
SLYRWDO WR WKH ILQGLQJV RI WKLV VWXG\� :H ZRXOG DOVR WKDQN RXU IHOORZ VWXGHQWV IRU WKHLU
IHHGEDFN�DQG�VXSSRUW�WKURXJKRXW�WKLV�SURFHVV�

.ULVWLDQVDQG������������

0DUWKH�/¡YVODQG�6RGHIMHG ,QJYLOG�7LVODQG
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$EVWUDFW
:LWK WHFKQRORJLFDO DGYDQFHPHQWV ZLWKLQ WKH ILHOG RI $, WKHUH KDV EHHQ DQ LQFUHDVHG LQWHUHVW
LQ FKDWERWV XVHG DV D WRRO LQ H�JRYHUQPHQW VHUYLFHV� 6HYHUDO 1RUZHJLDQ SXEOLF RUJDQL]DWLRQV
LQFOXGLQJ WKH :HOIDUH 6HUYLFHV 2UJDQL]DWLRQ� WKH 7D[ $XWKRULWLHV DQG VHYHUDO PXQLFLSDOLWLHV
KDYH LPSOHPHQWHG FKDWERWV IRU JRYHUQPHQW VHUYLFH GHOLYHU\� 'HVSLWH WKLV LQFUHDVHG LQWHUHVW
LQ LPSOHPHQWLQJ FKDWERWV IRU JRYHUQPHQW VHUYLFH GHOLYHU\� WKHUH LV D NQRZOHGJH JDS LQ WHUPV
RI ZKDW FRQWULEXWHV WR WKH VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV� 7R ILOO WKLV JDS� WKH
SXUSRVH RI WKLV PDVWHU WKHVLV LV WR LQYHVWLJDWH IDFWRUV DIIHFWLQJ WKH VDWLVIDFWLRQ ZLWK
H�JRYHUQPHQW FKDWERWV IURP D FLWL]HQ SHUVSHFWLYH XVLQJ HOHPHQWV IURP WKH XSGDWHG ,6
6XFFHVV 0RGHO E\ 'HORQH DQG 0FOHDQ ������� )DFWRUV IRFXVHG RQ LQ WKLV WKHVLV DUH FLWL]HQV¶
WUXVWLQJ EHOLHIV DQG SHUFHLYHG GHJUHH RI HPSRZHUPHQW ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV
SURYLGHG�E\�1RUZHJLDQ�SXEOLF�RUJDQL]DWLRQV�

7KH UHVHDUFK TXHVWLRQ UDLVHG LQ WKLV WKHVLV ZDV ³+RZ GRHV WKH LQIRUPDWLRQ� V\VWHP DQG
VHUYLFH TXDOLW\ RI FKDWERWV DIIHFW FLWL]HQV¶ HPSRZHUPHQW DQG WUXVWLQJ EHOLHIV ZKHQ XVLQJ
H�JRYHUQPHQW FKDWERWV"´� 7R EH DEOH WR DQVZHU RXU UHVHDUFK TXHVWLRQ WKLV WKHVLV KDV VRXJKW
WR LGHQWLI\ �� WR ZKDW H[WHQW FLWL]HQV SHUFHLYH WKH TXDOLW\ RI H�JRYHUQPHQW FKDWERWV� �� WKH
OHYHO RI HPSRZHUPHQW FLWL]HQV IHHO ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV� �� KRZ TXDOLW\
DIIHFWV FLWL]HQV¶ HPSRZHUPHQW DQG WUXVWLQJ EHOLHIV ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV DQG
�� KRZ TXDOLW\� HPSRZHUPHQW DQG WUXVWLQJ EHOLHIV H[SODLQ VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW
FKDWERWV�

7KH PHWKRGRORJ\ IRU WKLV WKHVLV LV D PL[HG PHWKRGV DSSURDFK FRQVLVWLQJ RI D VXUYH\ ZLWK D
TXHVWLRQQDLUH DQG IROORZ�XS LQWHUYLHZV� 7KH VXUYH\ \LHOGHG D VDPSOH RI ��� FLWL]HQV RU
SHUPDQHQW UHVLGHQWV RI 1RUZD\ WKDW KDYH XVHG H�JRYHUQPHQW FKDWERWV� $ QXPEHU RI ��
IROORZ�XS LQWHUYLHZV ZHUH SHUIRUPHG WR FRPSOHPHQW ILQGLQJV IURP WKH VXUYH\� 7KH VXUYH\
GDWD ZDV DQDO\]HG ZLWK SDUWLDO OHDVW VTXDUH SDWK PRGHOLQJ �3/6�6(0� LQ 6PDUW3/6 DQG WKH
LQWHUYLHZV�ZHUH�DQDO\]HG�ZLWK�WKH�RSHQ�FRGLQJ�WHFKQLTXH�

7KH ILQGLQJV LQGLFDWH WKDW LQIRUPDWLRQ DQG VHUYLFH TXDOLW\ VLJQLILFDQWO\ LQIOXHQFH FLWL]HQV¶
WUXVWLQJ EHOLHIV ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV� ,QIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\
VLJQLILFDQWO\ LQIOXHQFH WKH GHJUHH RI HPSRZHUPHQW IHOW E\ WKH FLWL]HQV¶ ZKHQ XVLQJ
H�JRYHUQPHQW FKDWERWV� 7KH GHJUHH RI WUXVWLQJ EHOLHIV DQG HPSRZHUPHQW SRVLWLYHO\ DIIHFWV
WKH GHJUHH RI VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV� ZKLOH VDWLVIDFWLRQ SRVLWLYHO\ DIIHFWV
LQWHQWLRQ WR XVH� %DVHG RQ WKHVH ILQGLQJV ZH VXJJHVW D FRPSUHKHQVLYH PRGHO WKDW EULQJV
WRJHWKHU HPSRZHUPHQW� TXDOLW\ DQG WUXVW LQ H[SODLQLQJ FLWL]HQV¶ VDWLVIDFWLRQ IURP
H�JRYHUQPHQW�FKDWERW�XVH�
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7KLV VWXG\ LV RQH RI WKH YHU\ ILUVW WR DGGUHVV ERWK HPSRZHUPHQW DQG WUXVWLQJ EHOLHIV LQ WKH
FRQWH[W RI H�JRYHUQPHQWDO FKDWERWV� 7KH PDLQ FRQWULEXWLRQ RI WKLV VWXG\ LV WKH XQYHLOLQJ RI
WKH UROH RI TXDOLW\ RQ FLWL]HQV¶ HPSRZHUPHQW DQG KRZ WKH OHYHO RI HPSRZHUPHQW DIIHFWV
FLWL]HQV¶ VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV� 7KH KLJKHU GHJUHH RI LQIRUPDWLRQ� V\VWHP
DQG VHUYLFH TXDOLW\� WKH PRUH FLWL]HQV¶ IHHO HPSRZHUHG WR XVH H�JRYHUQPHQW FKDWERWV� 7KLV
ILQGLQJ JLYHV YDOXDEOH LQVLJKW RI WKH LPSRUWDQFH RI TXDOLW\ DQG IRFXVLQJ RQ HPSRZHULQJ
FLWL]HQV LQ RUGHU IRU FLWL]HQV WR XVH DQG YDOXH H�JRYHUQPHQW VHUYLFHV VXFK DV FKDWERWV� 7KH
ILQGLQJV RI WKLV VWXG\ JLYHV LPSOLFDWLRQV IRU SUDFWLWLRQHUV LQ GHYHORSLQJ� PDQDJLQJ DQG
PDLQWDLQLQJ H�JRYHUQPHQW FKDWERWV� )XWXUH VWXGLHV VKRXOG IXUWKHU LQYHVWLJDWH DQG WKHRUL]H
IDFWRUV�DIIHFWLQJ�FLWL]HQ�HPSRZHUPHQW�LQ�WKH�FRQWH[W�RI�H�JRYHUQPHQW�FKDWERWV�

.H\ZRUGV� (PSRZHUPHQW��7UXVW��(�JRYHUQPHQW��&KDWERW� ,6�6XFFHVV�0RGHO
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7DEOH�RI�FRQWHQW

���,QWURGXFWLRQ �
����0RWLYDWLRQ�IRU�WKH�VWXG\ �
����5HVHDUFK�TXHVWLRQ �
����6WUXFWXUH�RI�WKHVLV �

���7KHRUHWLFDO�%DFNJURXQG �
����(�JRYHUQPHQW �
����(�JRYHUQPHQW��&KDWERWV �
����,QIRUPDWLRQ��6\VWHP��DQG�6HUYLFH�4XDOLW\ �
����(PSRZHUPHQW �
����7UXVW �

���&RQFHSWXDO�0RGHO DQG�+\SRWKHVHV ��
����5HVHDUFK�0RGHO ��
����+\SRWKHVHV ��

���5HVHDUFK�$SSURDFK ��
����3KLORVRSKLFDO�3HUVSHFWLYH ��
����5HVHDUFK�'HVLJQ ��
����4XDQWLWDWLYH�$SSURDFK ��

������&RQVWUXFWV ��
)LUVW�DQG�6HFRQG�2UGHU�&RQVWUXFWV ��
&RQVWUXFW�4XDOLW\�$VVXUDQFH ��

������3URFHGXUHV�IRU�'DWD�&ROOHFWLRQ ��
������3URFHGXUHV�IRU�'DWD�$QDO\VLV ��
������9DOLGDWLRQ�DQG�5HOLDELOLW\ ��

(YDOXDWLQJ�WKH�0HDVXUHPHQW��RXWHU��0RGHO ��
(YDOXDWLQJ�WKH�6WUXFWXUDO��LQQHU��0RGHO ��

����4XDOLWDWLYH�$SSURDFK ��
������7KH�,QIRUPDQWV ��
������3URFHGXUH�IRU�'DWD�&ROOHFWLRQ ��

,QWHUYLHZ�*XLGH ��
5HFRUGLQJ ��

������3URFHGXUHV�IRU�'DWD�$QDO\VLV ��
2SHQ�FRGLQJ ��
9DOLGDWLRQ�DQG�5HOLDELOLW\ ��

����5HVHDUFK�(WKLFV ��
16' ��

����0L[HG�PHWKRGV�$SSURDFK�&KDOOHQJHV ��
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���5HVXOWV ��
����5HVXOWV�IURP�4XDQWLWDWLYH�$QDO\VLV ��
����5HVXOWV�IURP�4XDOLWDWLYH�$QDO\VLV ��

���'LVFXVVLRQ ��
����4XDOLW\ ��
����(PSRZHUPHQW ��

������&RPSHWHQFH�RI�XVHU ��
������,PSDFW�RI�V\VWHP�XVDJH ��
������0HDQLQJ�RI�V\VWHP�XVDJH ��
������6HOI��GHWHUPLQDWLRQ ��

����+RZ�&KDWERW�4XDOLW\�$IIHFWV�&LWL]HQV¶�(PSRZHUPHQW ��
����+RZ�&KDWERW�4XDOLW\�$IIHFWV�&LWL]HQV¶�7UXVWLQJ�%HOLHIV ��
����6DWLVIDFWLRQ ��

���&RQWULEXWLRQ�DQG�WKH�5RDG�$KHDG ��
����,PSOLFDWLRQV�IRU�3UDFWLWLRQHUV ��
����/LPLWDWLRQV�DQG�,PSOLFDWLRQV�IRU�)XUWKHU�5HVHDUFK ��
����&RQFOXVLRQ ��

���5HIHUHQFHV ��

���$SSHQGL[ ��
$SSHQGL[�� ��
$SSHQGL[�� ��
$SSHQGL[�� ��
$SSHQGL[�� ��
$SSHQGL[�� ��
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)LJXUH�OLVW
)LJXUH����7KH�8SGDWHG�,6�6XFFHVV�0RGHO�E\�'HORQH�	�0FOHDQ������� �
)LJXUH����5HVHDUFK�PRGHO ��
)LJXUH����)RXU�6WHSV�RI�GRLQJ�D�'HGXFWLYH�6WXG\ ��
)LJXUH����(PSRZHUPHQW�)RUPXODWHG�DV�D�6HFRQG�2UGHU�&RQVWUXFW ��
)LJXUH��� )RXU�6WHSV�RI�(YDOXDWLQJ�D�5HIOHFWLYH�0HDVXUHPHQW 0RGHO ��
)LJXUH����5HVHDUFK�0RGHO�ZLWK�+\SRWKHVHV�7HVWLQJ�5HVXOWV ��

7DEOH�OLVW
7DEOH����'LPHQVLRQV�RI�(PSRZHUPHQW�EDVHG�RQ�.LP�	�*XSWD������� �
7DEOH����&RQVWUXFWV ��
7DEOH����'HVFULSWLYHV�6WDWLVWLFV�RI�6XUYH\�5HVSRQGHQWV ��
7DEOH����,QIRUPDQWV�'HPRJUDSKLFV ��
7DEOH��� 9DOLGDWLRQ�LQ�6HYHQ�6WDJHV�EDVHG�RQ�.YDOH 	�%ULQNPDQQ������� ��
7DEOH����'LVFULPLQDQW�9DOLGLW\�DQG�&RQVWUXFW�'HVFULSWLYH�6WDWLVWLFV ��
7DEOH��� .H\�7DNHDZD\V�IURP�WKH�,QWHUYLHZV ��
7DEOH��� 6XPPDU\�+\SRWKHVHV�7HVWLQJ�5HVXOWV ��
7DEOH����5HFRPPHQGDWLRQV�WR�3UDFWLWLRQHUV ��

9,



,6�������0DVWHU�7KHVLV���,QJYLOG�7LVODQG�	�0DUWKH�/¡YVODQG�6RGHIMHG

���,QWURGXFWLRQ
7KH UDSLG HYROXWLRQ RI LQIRUPDWLRQ WHFKQRORJ\ FRQWULEXWHV WR LPSURYLQJ WKH GHOLYHU\ RI
VHUYLFHV IRU ERWK SULYDWH DQG SXEOLF RUJDQL]DWLRQV ZRUOGZLGH �9HQNDWHVK HW DO�� ������ ,Q
1RUZD\� QRYHO H�JRYHUQPHQW VHUYLFHV DUH LQFUHDVLQJO\ FKDQJLQJ WKH ZD\ FLWL]HQV LQWHUDFW
ZLWK WKH JRYHUQPHQW� 9HQNDWHVK HW DO� ������ GHILQH H�JRYHUQPHQW DV ³WKH XVH RI WKH ,QWHUQHW
E\ JRYHUQPHQW DJHQFLHV WR SURYLGH LQIRUPDWLRQDO DQG WUDQVDFWLRQDO VHUYLFHV WR FLWL]HQV


�9HQNDWHVK HW DO�� ����� S� ���� 2QH RI WKH ODWHVW DGGLWLRQV WR H�JRYHUQPHQW VHUYLFHV LV
DUWLILFLDO LQWHOOLJHQFH �$,� WHFKQRORJ\� $, WHFKQRORJ\ HQDEOHV SHUIRUPLQJ WDVNV WKDW
WUDGLWLRQDOO\ ZHUH GHSHQGHQW RQ KXPDQ LQWHOOLJHQFH �7KLHUHU HW DO�� ������ :H XVH WKH
GHILQLWLRQ E\ 7KLHUHU HW DO� ������ WR GHILQH $, DV� ³7KH H[KLELWLRQ RI LQWHOOLJHQFH E\ D
PDFKLQH� $Q $, V\VWHP LV FDSDEOH RI XQGHUWDNLQJ KLJK�OHYHO RSHUDWLRQV� $, FDQ SHUIRUP
QHDU� DW� RU EH\RQG WKH DELOLWLHV RI D KXPDQ�´ �7KLHUHU HW DO�� ����� S� ��� 7KH EHQHILWV RI
LQWURGXFLQJ $, LQWR H�JRYHUQPHQWDO VHUYLFHV DUH PDQ\ DQG LQFOXGH LQFUHDVLQJ HIILFLHQF\ DQG
FRVW VDYLQJV DQG UHGXFLQJ DGPLQLVWUDWLYH EXUGHQV DQG ZDLWLQJ WLPH �:LUW] 	 :H\HUHU�
������ 7KHUH DUH VHYHUDO XVH FDVHV IRU $, LQ SXEOLF RUJDQL]DWLRQV� DQG ZLWKLQ WKHVH� WKHUH LV
HVSHFLDOO\ DQ LQFUHDVLQJ WUHQG UHODWHG WR YLUWXDO DJHQWV� DOVR NQRZQ DV FRQYHUVDWLRQDO DJHQWV
RU FKDWERWV �$QGURXWVRSRXORX HW DO�� ������ &KDWERWV DUH YLUWXDO VHUYLFH URERWV WKDW DUH XVHG
IRU KXPDQ�FRPSXWHU LQWHUDFWLRQV E\ DQ LQFUHDVLQJ DPRXQW RI ZHEVLWHV �&KHQ HW DO�� ������
5HSRUWV IURP SULYDWH VHFWRU ILUPV H[KLELW HIILFLHQF\ JDLQV DV D UHVXOW RI LPSOHPHQWLQJ VXFK
VHUYLFH URERWV� KHUHDIWHU FKDWERWV� ZKLFK PRWLYDWHV LPSOHPHQWLQJ FKDWERWV ZLWKLQ WKH
SURYLVLRQ RI SXEOLF VHUYLFHV �$QGURXWVRSRXORX HW DO�� ������ 6HYHUDO 1RUZHJLDQ SXEOLF
RUJDQL]DWLRQV LQFOXGLQJ WKH :HOIDUH 6HUYLFHV 2UJDQL]DWLRQ� WKH 7D[ $XWKRULWLHV DQG VHYHUDO
PXQLFLSDOLWLHV�KDYH�LPSOHPHQWHG�FKDWERWV�IRU�JRYHUQPHQW�VHUYLFH�GHOLYHU\�

&KDWERWV DUH DQ HVVHQWLDO HPHUJLQJ WHFKQRORJ\ ZLWK WKH SRWHQWLDO WR HPSRZHU FLWL]HQV
�)¡OVWDG HW DO�� ������ 7KH XVH RI FKDWERWV LQ H�JRYHUQPHQW LV QRW RQO\ YLHZHG DV D ZD\ RI
LPSURYLQJ HIILFLHQF\� EXW DOVR DV D ZD\ RI LPSURYLQJ LQIRUPDWLRQ DFFHVV DQG HQKDQFLQJ
FLWL]HQV¶ FRQWURO RYHU H�JRYHUQPHQW VHUYLFHV �IRU LQVWDQFH E\ RIIHULQJ H[WHQGHG VHUYLFH
KRXUV�� &LWL]HQ HPSRZHUPHQW LV D NH\ DVSHFW IRU H�JRYHUQPHQW LQLWLDWLYHV WKDW LV VWURQJO\
HPSKDVL]HG �6KDUPD HW DO�� ������ &LWL]HQ HPSRZHUPHQW HQWDLOV PRUH WKDQ SURYLGLQJ EDVLF
DFFHVV WR LQIRUPDWLRQ DQG VHUYLFHV� LW LV DERXW WUDQVIRUPLQJ FLWL]HQV IURP JHQHUDO XVHUV LQWR
HPSRZHUHG LQGLYLGXDOV WKURXJK GLJLWDO VHUYLFHV �6KDUPD HW DO�� ������ 81(6&2 VHHV FLWL]HQ
HPSRZHUPHQW DV RQH RI WKH WKUHH PDLQ REMHFWLYHV RI H�JRYHUQDQFH� QDPHO\� WR HQJDJH�
HQDEOH DQG HPSRZHU WKH FLWL]HQ �3DOYLD 	 6KDUPD� ������ ZKLOH 2(&' VHHV FLWL]HQ
HPSRZHUPHQW DV D QHFHVVDU\ FRQGLWLRQ IRU HQKDQFLQJ WKH TXDOLW\ RI VHUYLFH GHOLYHU\
�2(&'��������
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����0RWLYDWLRQ�IRU�WKH�VWXG\
2YHUDOO� WKHUH LV OLPLWHG SULRU UHVHDUFK DERXW WKH IXOO SRWHQWLDO RI XVLQJ $, LQ H�JRYHUQPHQWDO
VHUYLFHV DQG RQ KRZ $, LQ H�JRYHUQPHQWDO VHUYLFHV DIIHFWV FLWL]HQV �$QGURXWVRSRXORX HW DO��
������ ,Q WKH FRQWH[W RI FKDWERWV� FLWL]HQ HPSRZHUPHQW LV D SRWHQWLDO RXWFRPH RI XVHUV�
FRPSHWHQFH� VHOI�GHWHUPLQDWLRQ DQG DOVR� PHDQLQJIXO DQG LPSDFWIXO FKDWERW XVH �*VHQJHU HW
DO�� ����� .LP 	 *XSWD� ������ 3UHYLRXV UHVHDUFK KDV LQWHU DOLD IRFXVHG RQ WKH LPSDFW RI
FXVWRPHU HPSRZHUPHQW RQ H�JRYHUQPHQW VXFFHVV �$OVKLEO\ 	 &KLRQJ� ����� DQG KRZ
FLWL]HQV JDLQ YDOXH IURP LQWHUDFWLQJ ZLWK FKDWERWV IRU SXEOLF VHUYLFHV �6FXWHOOD HW DO�� ������
,Q RUGHU WR UHDOL]H FLWL]HQ HPSRZHUPHQW WKURXJK GLJLWDO SXEOLF VHUYLFHV� LW LV FUXFLDO WR
XQGHUVWDQG KRZ WR GHYHORS H�JRYHUQPHQW VHUYLFHV WKDW PDWFK WKH JRDOV DQG UHTXLUHPHQWV RI
FLWL]HQV��$OVKLEO\�	�&KLRQJ��������

3ULRU UHVHDUFK ZLWKLQ H�JRYHUQPHQW FRPPRQO\ VXJJHVWV XVHU VDWLVIDFWLRQ DV DQ LQGLFDWRU RI
LQIRUPDWLRQ V\VWHPV �,6� VXFFHVV �$OVKLEO\ 	 &KLRQJ� ������ $OVKLEO\ 	 &KLRQJ ������
VXJJHVWV WKDW LI XVHUV DUH VDWLVILHG ZLWK DQ ,6� WKH ,6 ZLOO EH FRQVLGHUHG HIIHFWLYH LQ PHHWLQJ
WKH XVHUV QHHGV �$OVKLEO\ 	 &KLRQJ� ������ 7KLV LPSOLHV WKDW PDWFKLQJ FLWL]HQV UHTXLUHPHQWV
RI H�JRYHUQPHQW FKDWERWV ZLOO HQDEOH HPSRZHUPHQW DQG OHDG WR XVHU VDWLVIDFWLRQ� 7R DFKLHYH
XVHU VDWLVIDFWLRQ ZLWK ,6� WKH LQIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\ DORQJVLGH WUXVW DUH
FRQVLGHUHG FULWLFDO VXFFHVV IDFWRUV �0FNQLJKW HW DO�� ����� 3DSSDV HW DO�� ����� 7HR HW DO��
������ 0FNQLJKW HW DO� ������ IRXQG WKDW XVHUV¶ SHUFHLYHG TXDOLW\ RI ZHE�EDVHG VHUYLFHV LV
FRUUHODWHG ZLWK WUXVWLQJ EHOLHIV �0FNQLJKW HW DO�� ������ )XUWKHUPRUH� SULRU UHVHDUFK KDV
KLJKOLJKWHG WKH LPSRUWDQFH RI EXLOGLQJ WUXVW LQ XWLOL]LQJ WKH DGRSWLRQ DQG XVH RI
H�JRYHUQPHQW�VHUYLFHV��.RXURXWKDQDVVLV�HW�DO���������3DSSDV�HW�DO���������7HR�HW�DO���������

$OWKRXJK WKHUH LV D JURZLQJ ERG\ RI UHVHDUFK RQ H�JRYHUQPHQW FKDWERWV �$QGURXWVRSRXORX
HW DO�� ����� 6FXWHOOD HW DO�� ����� :LUW] 	 :H\HUHU� ������ WKH UHODWLRQVKLS EHWZHHQ
HPSRZHUPHQW� WUXVWLQJ EHOLHIV DQG VDWLVIDFWLRQ ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV KDV QRW
EHHQ SUHYLRXVO\ LQYHVWLJDWHG� 3XEOLF RUJDQL]DWLRQV KDYH EHHQ LQYHVWLQJ DQG LPSOHPHQWLQJ
FKDWERWV LQWR WKHLU H�JRYHUQPHQWDO VHUYLFHV IRU VRPH \HDUV DOUHDG\� +HQFH� WKLV PRWLYDWHV WKH
DXWKRUV WR SHUIRUP HPSLULFDO VWXGLHV H[SORULQJ FLWL]HQV
 DFWXDO H[SHULHQFHV DQG SHUVSHFWLYHV
E\ VXUYH\LQJ DQG LQWHUYLHZLQJ FLWL]HQV� 7KH DXWKRUV DUH PRWLYDWHG E\ WKH UHOHYDQFH RI WKH
WRSLF DQG WKH RSSRUWXQLW\ WR FRQWULEXWH ZLWK QHZ LQVLJKWV RQ D WRSLF ZLWKLQ D SUHPDWXUH
UHVHDUFK ILHOG LQ WKH FRQWH[W RI LQIRUPDWLRQ V\VWHPV� H�JRYHUQDQFH DQG HPSRZHUPHQW� 7KH
WKHVLV SURYLGHV LQVLJKWV WKDW FDQ EH XVHG E\ JRYHUQPHQW DJHQFLHV WKDW DLP WR DFKLHYH KLJKHU
FLWL]HQ VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV DQG EXLOG VWURQJHU FLWL]HQ JRYHUQPHQW
UHODWLRQVKLSV��
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����5HVHDUFK�TXHVWLRQ

7KLV WKHVLV DGGUHVVHV WKH UHODWLRQVKLS EHWZHHQ TXDOLW\� HPSRZHUPHQW DQG WUXVWLQJ EHOLHIV LQ
H[SODLQLQJ VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV� 2XU UHVHDUFK TXHVWLRQ �54� LV
GHYHORSHG E\ EULQJLQJ WRJHWKHU HPSRZHUPHQW DQG WKH NH\ GLPHQVLRQV RI TXDOLW\ DQG WUXVW
WKDW�LQ�SULRU�UHVHDUFK�KDYH�EHHQ�KLJKOLJKWHG�DV�DIIHFWLQJ�XVHU�VDWLVIDFWLRQ�

54� +RZ GRHV WKH LQIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\ RI FKDWERWV DIIHFW FLWL]HQV¶
HPSRZHUPHQW�DQG�WUXVWLQJ�EHOLHIV�ZKHQ�XVLQJ�H�JRYHUQPHQW�FKDWERWV"

,Q RUGHU WR DQVZHU RXU UHVHDUFK TXHVWLRQ� LW LV LPSRUWDQW WR GHYHORS DQ XQGHUVWDQGLQJ RI �� WR
ZKDW H[WHQW FLWL]HQV SHUFHLYH WKH TXDOLW\ RI H�JRYHUQPHQW FKDWERWV� �� WKH OHYHO RI
HPSRZHUPHQW FLWL]HQV IHHO ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV� �� KRZ TXDOLW\ DIIHFWV
FLWL]HQV¶ HPSRZHUPHQW DQG WUXVWLQJ EHOLHIV ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV DQG �� KRZ
TXDOLW\��HPSRZHUPHQW�DQG�WUXVWLQJ�EHOLHIV�H[SODLQ�VDWLVIDFWLRQ�ZLWK�H�JRYHUQPHQW�FKDWERWV�

7KH VWUDWHJ\ IRU SUREOHP VROXWLRQ LV IROORZLQJ D PL[HG PHWKRGV UHVHDUFK DSSURDFK� ZKHUH
GDWD LV FROOHFWHG ZLWK D VXUYH\ XVLQJ D TXHVWLRQQDLUH ZLWK IROORZ�XS LQWHUYLHZV� :H SURSRVH
D FRPSUHKHQVLYH PRGHO IRU FLWL]HQV¶ VDWLVIDFWLRQ IURP H�JRYHUQPHQW FKDWERW XVH WKDW EULQJV
WRJHWKHU HPSRZHUPHQW� TXDOLW\ DQG WUXVW� 2XU UHVHDUFK PRGHO LV GHYHORSHG E\ H[WHQGLQJ
'HORQH 	 0FOHDQ�V ,6 6XFFHVV 0RGHO �'HORQH 	 0F/HDQ� ����� ����� DQG HPSKDVL]HV WKH
UROH RI LQIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\ E\ LQFOXGLQJ HPSRZHUPHQW DQG WUXVW� +HQFH�
D PRGHO WKDW LQFOXGHV TXDOLW\� WUXVW DQG HPSRZHUPHQW EULQJV WRJHWKHU WKH NH\ GLPHQVLRQV RI
XVHU�H[SHULHQFH�DIIHFWLQJ�VDWLVIDFWLRQ�

7KH ILQGLQJV VXJJHVW WKDW LQIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\ RI H�JRYHUQPHQW FKDWERWV
SRVLWLYHO\ LQIOXHQFH FLWL]HQV
 SHUFHLYHG HPSRZHUPHQW� )XUWKHU� LQIRUPDWLRQ DQG VHUYLFH
TXDOLW\ DUH IRXQG SRVLWLYHO\ LQIOXHQFLQJ FLWL]HQV WUXVWLQJ EHOLHIV ZKHQ XVLQJ H�JRYHUQPHQW
FKDWERWV� %RWK WUXVWLQJ EHOLHIV DQG HPSRZHUPHQW SRVLWLYHO\ LQIOXHQFH FLWL]HQV
 VDWLVIDFWLRQ
DQG WKH KLJKHU GHJUHH RI WUXVWLQJ EHOLHIV DQG HPSRZHUPHQW� WKH KLJKHU VDWLVIDFWLRQ ZLWK WKH
FKDWERW� ,W ZDV KLJKOLJKWHG LQ WKH DQDO\VLV RI WKH LQWHUYLHZV WKDW WKH FRQWURO IHOW LQ DQ
LQWHUDFWLRQ ZLWK D FKDWERW LV YHU\ GHSHQGHQW RQ KRZ WKH FKDWERW SURYLGHV WKH LQIRUPDWLRQ�
7KLV DOVR KROGV IRU WKH FRQQHFWLRQ EHWZHHQ HDVH�RI�XVH DQG KRZ PHDQLQJIXO LW LV WR XVH D
FKDWERW� +HQFH� WKH FLWL]HQV¶ SHUFHSWLRQV DQG DWWLWXGHV DUH QRW DERXW FKDWERWV LQ JHQHUDO EXW
DERXW WKHLU VSHFLILF H[SHULHQFHV ZLWK VSHFLILF FKDWERWV DQG WKH VSHFLILF ZD\V WKH\ KDYH EHHQ
GHYHORSHG� ,QIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLWLHV RI FKDWERWV DUH RI PDMRU LPSRUWDQFH LQ
IDFLOLWDWLQJ FLWL]HQ HPSRZHUPHQW� 7KH LQWHUYLHZV IXUWKHU KLJKOLJKW WKDW LI FLWL]HQV KDYH
H[SHULHQFHG WKH FKDWERW VHUYLFH SURYLGHG DV XQUHOLDEOH� WKH\ IHHO LQVHFXUH DQG ZRXOG UDWKHU
RSW�IRU�XVLQJ�RWKHU�FRPPXQLFDWLRQ�FKDQQHOV�

2XU ILQGLQJV DGG QHZ LQVLJKWV WR WKHRU\ E\ DGGLQJ HPSRZHUPHQW DV D IDFWRU WKDW LV DIIHFWHG
E\ WKH LQIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\ RI H�JRYHUQPHQW FKDWERWV� 7KLV ILQGLQJ LV D
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YDOXDEOH LQVLJKW RI WKH LPSRUWDQFH RI SULRULWL]LQJ TXDOLW\ LQ H�JRYHUQPHQW FKDWERWV LQ RUGHU
WR�HPSRZHU�FLWL]HQV�DQG�HQDEOH�FLWL]HQV�WR�XVH�DQG�YDOXH�H�JRYHUQPHQW�VHUYLFHV�

����6WUXFWXUH�RI�WKHVLV

7KH�UHPDLQGHU�RI�WKH�WKHVLV�LV�RUJDQL]HG�DV�IROORZV�

&KDSWHU�����7KHRUHWLFDO�%DFNJURXQG
&KDSWHU�����&RQFHSWXDO�0RGHO�DQG�+\SRWKHVHV
&KDSWHU�����5HVHDUFK�$SSURDFK
&KDSWHU�����5HVXOWV
&KDSWHU�����'LVFXVVLRQ
&KDSWHU�����&RQWULEXWLRQ�	�5RDG�$KHDG
&KDSWHU�����5HIHUHQFHV
&KDSWHU�����$SSHQGLFHV
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���7KHRUHWLFDO�%DFNJURXQG
7KLV FKDSWHU RXWOLQHV WKH WKHRUHWLFDO IRXQGDWLRQ IRU WKLV PDVWHU WKHVLV� 7KH WKHRUHWLFDO
IRXQGDWLRQV DUH EDVHG RQ SULRU UHVHDUFK ZLWKLQ H�JRYHUQPHQW� LQIRUPDWLRQ� V\VWHP DQG
VHUYLFH�TXDOLW\��XVHU�VDWLVIDFWLRQ��LQWHQWLRQ�WR�XVH��HPSRZHUPHQW�DQG�WUXVW�

����(�JRYHUQPHQW
)RU WKH SDVW WZR GHFDGHV� WKH XVH RI LQIRUPDWLRQ WHFKQRORJLHV �,7� LQ WKH GHOLYHU\ RI
JRYHUQPHQWDO VHUYLFHV KDV HUXSWHG �1JX\HQ 	 7UDQ� ������ 7R LPSURYH FRPPXQLFDWLRQ DQG
RIIHU HIILFLHQW VHUYLFHV WR FLWL]HQV� SXEOLF RUJDQL]DWLRQV LQ FRXQWULHV DFURVV WKH JOREH KDYH
LPSOHPHQWHG HPDLO� LQWHUQHW IRUXPV DQG RIILFLDO ZHEVLWHV �1JX\HQ 	 7UDQ� ������
*RYHUQPHQWDO VHUYLFHV SURYLGHG RQOLQH UDQJH IURP VLPSOH VHUYLFHV OLNH SURYLGLQJ SXEOLF
VHUYLFH LQIRUPDWLRQ� WKH ODWHVW SROLF\ LQIRUPDWLRQ WR GRZQORDGDEOH IRUPV DQG PRUH FRPSOH[
VHUYLFHV OLNH RQOLQH WD[ ILOLQJ �+X HW DO�� ����� 9HQNDWHVK HW DO�� ������ )URP D FLWL]HQ
SHUVSHFWLYH� WKH EHQHILWV RI H�JRYHUQPHQW LQFOXGH JUHDWHU VHUYLFH DFFHVV DQG HDVH RI
LQWHUDFWLRQ�ZLWK�WKH�JRYHUQPHQW��9HQNDWHVK�HW�DO���������

(�JRYHUQPHQW KDV EHFRPH DQ LPSRUWDQW PHFKDQLVP IRU FLWL]HQV WR FRPPXQLFDWH DQG LQWHUDFW
ZLWK WKH JRYHUQPHQW �9HQNDWHVK HW DO�� ������ 'HVSLWH WKH EHQHILWV� FRPSHOOLQJ FKDOOHQJHV
UHPDLQ LQ WKH SURYLVLRQ RI H�JRYHUQPHQW VHUYLFHV WR FLWL]HQV �9HQNDWHVK HW DO�� ������ 6XFK
FKDOOHQJHV LQFOXGH LQFUHDVLQJ WKH XWLOL]DWLRQ RI H�JRYHUQPHQW VHUYLFHV DQG LPSURYLQJ
FLWL]HQV¶ VDWLVIDFWLRQ ZLWK WKH VHUYLFHV �9HQNDWHVK HW DO�� ������ 7KH FRQVHTXHQFH LV WKDW
H�JRYHUQPHQW LV SUHYHQWHG IURP UHDOL]LQJ LWV IXOO SRWHQWLDO WR DFKLHYH FRVW VDYLQJV DQG
HIILFLHQF\ LPSURYHPHQWV �9HQNDWHVK HW DO�� ������ 7KLV LQGLFDWHV D QHHG WR LQYHVWLJDWH
IDFWRUV WKDW FDQ FRQWULEXWH WR FLWL]HQV¶ XVH DQG VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW �&KDQ HW DO��
������

����(�JRYHUQPHQW��&KDWERWV
$V WHFKQRORJ\ DGYDQFHV� FLWL]HQV H[SHFW VHUYLFH SURYLGHUV� LQFOXGLQJ JRYHUQPHQWV� WR
SURYLGH UHVSRQVLYH DQG SHUVRQDOL]HG WHFKQRORJ\ LQ WKHLU VHUYLFH GHOLYHU\ �6FXWHOOD HW DO��
������ 7KH XVH RI FKDWERWV LQ H�JRYHUQPHQW LV UDSLGO\ ULVLQJ DQG WKH\ DUH EHLQJ DSSOLHG DV D
QHZ FKDQQHO IRU JRYHUQPHQW VHUYLFHV �$QGURXWVRSRXORX HW DO�� ����� %DOGDXI 	
=LPPHUPDQQ� ������ 7KH XVH FDVHV IRU H�JRYHUQPHQW FKDWERWV LQFOXGH DQVZHULQJ VLPSOH
TXHVWLRQV DVNHG E\ FLWL]HQV� DYRLGLQJ LQIRUPDWLRQ RYHUORDG ZKHQ VHDUFKLQJ IRU LQIRUPDWLRQ
DQG GRFXPHQWV� DQG URXWLQJ FLWL]HQV WR WKH ULJKW LQVWDQFH �YDQ 1RRUGW 	 0LVXUDFD� ������
,QVWHDG RI HQJDJLQJ LQ WUDGLWLRQDO IDFH�WR�IDFH HQFRXQWHUV ZLWK WKH JRYHUQPHQW� FKDWERWV
HQDEOH DQVZHULQJ FLWL]HQ TXHULHV DW DQ\ WLPH DQG GD\� UHJDUGOHVV RI WKH FLWL]HQ¶V ORFDWLRQ
�&DVWLOOR HW DO�� ������ 8QOLNH FKDWERWV XVHG LQ WKH SULYDWH VHFWRU� (�JRYHUQPHQW FKDWERWV
PXVW PHHW WKH QHHGV RI WKH YDULHW\ RI FLWL]HQV VXFK DV HOGHUO\� LPPLJUDQWV DQG FLWL]HQV ZLWK
GLVDELOLWLHV �9DVVLODNRSRXORX HW DO�� ������ ,Q 1RUZD\� H�JRYHUQPHQW FKDWERWV DUH EHLQJ XVHG
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RQ WKH ZHEVLWHV RI WKH ZHOIDUH VHUYLFH RUJDQL]DWLRQ �1$9�� WKH WD[ DXWKRULW\ �6NDWWHHWDWHQ�
DQG PXOWLSOH PXQLFLSDOLWLHV� $OWKRXJK WKH XVH RI FKDWERWV LQ JRYHUQPHQW LV UDSLGO\ ULVLQJ�
SULRU UHVHDUFK KDV VKRZQ WKDW WKH XVH RI VXFK FKDWERWV GRHV QRW DOZD\V UHVXOW LQ D SRVLWLYH
RXWFRPH�IRU�FLWL]HQV�XVLQJ�VXFK�FKDWERWV��&DVWLOOR�HW�DO���������6FXWHOOD�HW�DO���������
3UHYLRXV UHVHDUFK KDV LGHQWLILHG PXOWLSOH IDFWRUV WKDW FDQ FDXVH QHJDWLYH H[SHULHQFHV ZKHQ
XVLQJ FKDWERWV �6FXWHOOD HW DO�� ������ 7KHVH IDFWRUV PD\ LQFOXGH DEVHQFH RI LQIRUPDWLRQ
�-lUYL HW DO�� ������ PLVWDNHV �-lUYL HW DO�� ������ LQGLIIHUHQFHV DQG WHFKQRORJLFDO IDLOXUHV
�=KDQJ HW DO�� ������ +HQFH� LGHQWLI\LQJ FRQGLWLRQV XQGHU ZKLFK H�JRYHUQPHQW FKDWERWV FDQ
GLPLQLVK WKH FLWL]HQ H[SHULHQFH ZKHQ VHHNLQJ SXEOLF LQIRUPDWLRQ DQG VHUYLFHV LV FUXFLDO
�&DVWLOOR�HW�DO���������

����,QIRUPDWLRQ��6\VWHP��DQG�6HUYLFH�4XDOLW\

(�JRYHUQPHQW FKDWERWV DUH WHFKQRORJLFDO FUHDWLRQV� ZKLFK LPSOLHV WKDW WKH WHFKQLFDO
DWWULEXWHV RI WKHVH FKDWERWV ZLOO DIIHFW FLWL]HQV
 DWWLWXGHV DQG EHKDYLRUV DJDLQVW WKHVH FKDWERWV
�7HR HW DO�� ������ 3UHYLRXV VWXGLHV KDYH LQYHVWLJDWHG WKH UROH RI ZHEVLWH TXDOLW\ LQIOXHQFLQJ
WKH�XVHUV�VDWLVIDFWLRQ�DQG�LQWHQWLRQ�WR�XVH�WKH�ZHEVLWH��'HORQH�	�0F/HDQ��������������
7KH XSGDWHG ,6 6XFFHVV 0RGHO LV LOOXVWUDWHG LQ ILJXUH � DQG SURYLGHV DQ LQWHJUDWHG
PXOWLGLPHQVLRQDO�YLHZ�RQ�,6�VXFFHVV�

)LJ���� 7KH�8SGDWHG�,6�6XFFHVV�0RGHO�E\�'HORQH�	�0FOHDQ �������

7KH PRGHO VXJJHVWV WKDW LQIRUPDWLRQ TXDOLW\� V\VWHP TXDOLW\ DQG VHUYLFH TXDOLW\ LQIOXHQFH
VDWLVIDFWLRQ DQG LQWHQWLRQ WR XVH� ZKLFK LQ WXUQ LQIOXHQFH DQG DUH LQIOXHQFHG E\ QHW EHQHILWV�
'HSHQGLQJ RQ WKH FRQWH[W� QRW DOO IDFWRUV IURP WKH PRGHO QHHG WR EH LQFOXGHG ZKHQ
SHUIRUPLQJ UHVHDUFK UHODWHG WR ,6 VXFFHVV �'HORQH 	 0F/HDQ� ������ 7KH IRFXV RI WKLV VWXG\
LV IDFWRUV DIIHFWLQJ VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV� +HQFH� ZH DGRSW LQIRUPDWLRQ
TXDOLW\� V\VWHP TXDOLW\� VHUYLFH TXDOLW\� XVHU VDWLVIDFWLRQ� DQG LQWHQWLRQ WR XVH IURP WKH
8SGDWHG�,6�6XFFHVV�0RGHO�E\�'HORQH�	�0FOHDQ��������
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,QIRUPDWLRQ TXDOLW\ LV WKH H[WHQW RI KRZ DFFXUDWH� UHOHYDQW� SUHFLVH DQG FRPSOHWH WKH
LQIRUPDWLRQ SURYLGHG E\ D V\VWHP LV DQG KRZ LW ILWV WKH XVHUV QHHGV �&KHQ HW DO�� �����
'HORQH 	 0F/HDQ� ����� 0HQVDK HW DO�� ������ ,QIRUPDWLRQ TXDOLW\ LV DOVR GHVFULEHG DV WKH
H[WHQW WR ZKLFK LQIRUPDWLRQ SURYLGHG LV FRQVLGHUHG WR EH RI TXDOLW\ LQ WHUPV RI FRQWHQW� IRUP
DQG WLPH FKDUDFWHULVWLFV ZKLFK LV RI FUXFLDO LPSRUWDQFH WR HQG�XVHUV �(SSOHU 	 :LWWLJ�&KULVW�
����� 0HQVDK HW DO�� ������ ,QIRUPDWLRQ TXDOLW\ KDV EHHQ IRXQG WR SRVLWLYHO\ DIIHFW XVHU
VDWLVIDFWLRQ �&KHQ HW DO�� ����� DQG SUHYLRXV VWXGLHV KDYH IRXQG LQIRUPDWLRQ TXDOLW\ LQ
H�JRYHUQPHQW DV D GHWHUPLQDQW RI WKH LQWHQWLRQ WR XVH H�JRYHUQPHQW VHUYLFHV �$EX�6KDQDE�
����� 0HQVDK HW DO�� ����� :DQJSLSDWZRQJ HW DO�� ������ )XUWKHUPRUH� LQIRUPDWLRQ TXDOLW\
KDV EHHQ IRXQG WR LQIOXHQFH WUXVW LQ JRYHUQPHQW �0HQVDK HW DO�� ������ ,Q WKH FRQWH[W RI WKLV
WKHVLV� WKH LQIRUPDWLRQ TXDOLW\ UHODWHV WR KRZ ZHOO H�JRYHUQPHQW FKDWERWV SURYLGH
LQIRUPDWLRQ�

:KLOH WKH LQIRUPDWLRQ TXDOLW\ UHYROYHV DURXQG WKH XVHU¶V SHUFHSWLRQ RI WKH TXDOLW\ RI WKH
FRQWHQW SURYLGHG E\ DQ ,6� WKH V\VWHP TXDOLW\ LV WKH H[WHQW RI KRZ DQ ,6 LV FRQVLVWHQW� HDV\ WR
XVH DQG ILWWLQJ WR XVHU QHHGV �&KHQ HW DO�� ����� 'HORQH 	 0F/HDQ� ������ 7KH V\VWHP
TXDOLW\ IXUWKHU GHQRWHV WKH XVHU¶V SHUFHSWLRQ RI WKH WHFKQLFDO SHUIRUPDQFH RI WKH ,6 LQ
TXHVWLRQ �7HR HW DO�� ������ +RZ WKH IXQFWLRQDOLWLHV RI DQ ,6 DQG KRZ LW FDQ PHHW WKH XVHUV
QHHGV ZKLOH HQFRXQWHULQJ DV IHZ SUREOHPV DV SRVVLEOH LV WKH FRUH RI V\VWHP TXDOLW\ �&KHQ HW
DO�� ����� 'HORQH 	 0F/HDQ� ������ 3UHYLRXV VWXGLHV KDYH IRXQG WKDW V\VWHP TXDOLW\
LPSDFWV XVHU VDWLVIDFWLRQ VLJQLILFDQWO\ LI WKH HDVH�RI�XVH RI D ZHEVLWH LV RI D FHUWDLQ GHJUHH
�/DQGUXP HW DO�� ����� 7HR HW DO�� ������ ,Q WKH FRQWH[W RI WKLV WKHVLV� WKH V\VWHP TXDOLW\
UHODWHV�WR�FKDWERWV¶�FRQVLVWHQF\�DQG�HDVH�RI�XVH�

:KHUHDV WKH V\VWHP TXDOLW\ IRFXVHV RQ WHFKQLFDO FKDUDFWHULVWLFV RI DQ ,6� WKH VHUYLFH TXDOLW\
H[WHQGV EH\RQG WHFKQLFDO FKDUDFWHULVWLFV DQG LV WKH H[WHQW RI WKH UHOLDELOLW\� UHVSRQVLYHQHVV�
DVVXUDQFH DQG HPSDWK\ RI DQ ,6 �&KHQ HW DO�� ������ 7KXV� RQOLQH VHUYLFH TXDOLW\ IRFXVHV RQ
ERWK WKH WDUJHW VHUYLFH DQG WKH WHFKQRORJ\ WKDW GHOLYHUV LW �'HORQH 	 0F/HDQ� ������ 7KH
QHHG WR HYDOXDWH VHUYLFH TXDOLW\ LV FUXFLDO LQ H�JRYHUQPHQW DV WKH SXUSRVH RI H�JRYHUQPHQW
V\VWHPV WRGD\ LV WR UHQGHU VRPH NLQG RI VHUYLFH WR FLWL]HQV �&KHQ HW DO�� ������ &RPSDUHG WR
VHUYLFHV GHOLYHUHG LQ WUDGLWLRQDO IDFH�WR�IDFH VHWWLQJV� XVHUV LQ RQOLQH VHWWLQJV JHQHUDOO\ KDYH
PRUH FRQWURO� WKH\ H[SHFW JUHDWHU FRQYHQLHQFH� DQG WKH\ RIWHQ H[KLELW KLJKHU HIILFLHQF\ �+X
HW DO�� ������ 6HUYLFH TXDOLW\ KDV LQ SUHYLRXV VWXGLHV EHHQ IRXQG DV D GHWHUPLQDQW RI
VDWLVIDFWLRQ GXH WR WKH XVHU H[SHFWDWLRQV RI D ZHEVLWH SURYLGLQJ VLPSOLILHG VHUYLFHV WKDW
KDQGOH WKH XVHUV QHHGV �+VLHK HW DO�� ����� /DQGUXP HW DO�� ����� 9HQNDWHVK HW DO�� ������
$GGLWLRQDOO\� VHUYLFH TXDOLW\ DOVR KDV WKH SRWHQWLDO WR LQIOXHQFH IXWXUH XVHU EHKDYLRU �+X HW
DO�� ������ ,Q WKH H�JRYHUQPHQW FKDWERWV FRQWH[W� VHUYLFH TXDOLW\ UHODWHV WR KRZ UHOLDEOH�
UHVSRQVLYH��DVVXULQJ�DQG�HPSDWKLF�FKDWERWV�DUH�

8VHU VDWLVIDFWLRQ LV WKH GHJUHH RI VDWLVIDFWLRQ IHOW E\ WKH XVHU WRZDUGV WKH V\VWHP DQG KRZ
ZHOO LW VDWLVILHV WKH XVHU
V QHHGV �'HORQH 	 0F/HDQ� ������ 6DWLVIDFWLRQ WRZDUGV
H�JRYHUQPHQW ZHEVLWHV PHDVXUHV WKH FLWL]HQV SV\FKRORJLFDO RU DIIHFWLYH VWDWH GXH WKHLU

�
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H[SHULHQFH ZLWK WKH ZHEVLWH LQ TXHVWLRQ �&KHQ HW DO�� ������ ,Q WKH FRQWH[W RI H�JRYHUQPHQW
FKDWERWV� XVHU VDWLVIDFWLRQ LV WKH H[WHQW RI VDWLVIDFWLRQ IHOW E\ WKH FLWL]HQ EDVHG RQ WKH
H[SHULHQFH�RI�XVLQJ�H�JRYHUQPHQW�FKDWERWV�

,QWHQWLRQ WR XVH LV WKH GHJUHH RI LQWHQWLRQ D XVHU KDV WR XVH D V\VWHP DQG KDV LQ ,6 UHVHDUFK
EHHQ IRXQG WR EH D VWURQJ SUHGLFWRU RI DFWXDO V\VWHP XVDJH �&KDX 	 +X� ����� 9HQNDWHVK HW
DO�� ������ ,QWHQWLRQ WR XVH LV FRQVLGHUHG D SULQFLSDO ORQJ�WHUP RXWFRPH RI LQIRUPDWLRQ
V\VWHP VXFFHVV �+X HW DO�� ������ ,Q WKH FRQWH[W RI RXU VWXG\ WKLV LV DERXW FLWL]HQV¶ LQWHQWLRQ
WR�XVH�H�JRYHUQPHQW�FKDWERWV�

����(PSRZHUPHQW

+XPDQ HPSRZHUPHQW UHYROYHV DURXQG LQFUHDVLQJ SRZHU LQ VRFLDO LQWHUDFWLRQV �&DWWDQHR 	
&KDSPDQ� ������ )HHOLQJ SRZHUIXO FRPSULVHV D UDQJH RI PHFKDQLVPV ZKLFK KXPDQV XWLOL]H
WR LQFUHDVH WKHLU LQIOXHQFH �&DWWDQHR 	 &KDSPDQ� ������ ,QFUHDVLQJ D SHUVRQ
V SRZHU OHDGV
WR D JUHDWHU LQIOXHQFH LQ VRFLDO UHODWLRQV � LQFOXGLQJ LQWHUDFWLRQV ZLWK RWKHU KXPDQV� V\VWHPV
DQG PDFKLQHV �&DWWDQHR 	 &KDSPDQ� ������ $ VXFFHVVIXO HPSRZHUPHQW SURFHVV LV
GHVFULEHG E\ &DWWDQHR 	 &KDSPDQ ������ DV ³D SHUVRQDOO\ PHDQLQJIXO LQFUHDVH LQ SRZHU
WKDW D SHUVRQ REWDLQV WKURXJK KLV RU KHU RZQ HIIRUWV´ �S� ����� )RXU GLPHQVLRQV DUH LQ WKH
OLWHUDWXUH�HPSKDVL]HG�DV�FHQWUDO�IRU�D�KXPDQ�WR�IHHO�HPSRZHUHG��*VHQJHU�HW�DO���������

&RPSHWHQFH LV GHVFULEHG DV DQ LQGLYLGXDO
V EHOLHI RI KDYLQJ WKH QHFHVVDU\ DELOLWLHV WR
SHUIRUP ZHOO �*VHQJHU HW DO�� ����� 1JX\HQ 	 7UDQ� ������ ,Q WKH FRQWH[W RI HPSRZHULQJ
FLWL]HQV WKURXJK H�JRYHUQPHQW� D QHFHVVDU\ OHYHO RI FRPSHWHQFH UHIHUV WR DQ LQGLYLGXDO WKDW
KDV EHHQ JLYHQ WKH QHFHVVDU\ LQIRUPDWLRQ DQG VNLOOV WR XWLOL]H H�JRYHUQPHQW VHUYLFHV
�1JX\HQ�	�7UDQ��������

,PSDFW LV GHVFULEHG DV WKH OHYHO RI LQIOXHQFH DQ LQGLYLGXDO¶V DFWLRQV KDV �*VHQJHU HW DO��
����� 1JX\HQ 	 7UDQ� ������ ,Q WKH FRQWH[W RI HPSRZHULQJ FLWL]HQV WKURXJK H�JRYHUQPHQW�
WKH LPSDFW FDQ UHIHU WR DQ LQGLYLGXDO¶V SRVVLELOLWLHV RI XWLOL]LQJ SROLFLHV SXEOLVKHG RQ
JRYHUQPHQW�ZHEVLWHV��1JX\HQ�	�7UDQ��������

0HDQLQJ LV GHVFULEHG DV WKH DVVHVVPHQW RI WKH ZRUWK RI DQ DFWLYLW\ DQ LQGLYLGXDO GRHV
FRQVLGHULQJ WKHLU VWDQGDUGV DQG SHUVRQDO YDOXHV �*VHQJHU HW DO�� ����� 1JX\HQ 	 7UDQ�
������ ,Q WKH FRQWH[W RI HPSRZHULQJ FLWL]HQV WKURXJK H�JRYHUQPHQW� WKH PHDQLQJ FDQ UHIHU
WR ZKHQ D FLWL]HQ FRQWDFWV JRYHUQPHQW DJHQFLHV WKURXJK WKHLU ZHEVLWHV DQG KRZ WKH\
SHUFHLYH WKH TXDOLW\ DQG ZRUWK RI WKH LQIRUPDWLRQ DQG VHUYLFHV RIIHUHG WKURXJK WKH ZHEVLWH
�1JX\HQ�	�7UDQ��������

6HOI�GHWHUPLQDWLRQ LV GHVFULEHG DV WKH OHYHO RI DXWRQRPRXV GHFLVLRQ�PDNLQJ RI DQ
LQGLYLGXDO �*VHQJHU HW DO�� ������ ,Q WKH FRQWH[W RI HPSRZHULQJ FLWL]HQV WKURXJK
H�JRYHUQPHQW VHUYLFHV� VHOI�GHWHUPLQDWLRQ FDQ UHIHU WR D FLWL]HQ¶V VHQVH RI UHVSRQVLELOLW\ IRU
DQ�RXWFRPH�UHVXOWLQJ�IURP�WKHLU�SDUWLFLSDWLRQ��1JX\HQ�	�7UDQ��������

�
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.LP 	 *XSWD ������ RSHUDWLRQDOL]HG WKHVH IRXU GLPHQVLRQV LQWR WKH FRQWH[W RI ,QIRUPDWLRQ
6\VWHPV�

7DEOH��� 'LPHQVLRQV�RI�(PSRZHUPHQW�EDVHG�RQ�.LP�	 *XSWD�������
&RPSHWHQFH�RI�XVHU ³DQ�LQGLYLGXDO¶V�EHOLHI�LQ�KLV�RU�KHU�FDSDELOLW\�WR�XVH�WKH�V\VWHP�LQ�WDVNV�ZLWK

UHOHYDQW�NQRZOHGJH��VNLOOV�DQG�FRQILGHQFH´���.LP�	�*XSWD��������S�������

0HDQLQJ�RI�V\VWHP�XVDJH ³WKH�LPSRUWDQFH�DQ�LQGLYLGXDO�DWWDFKHV�WR�V\VWHP�XVDJH�LQ�UHODWLRQ�WR�KLV�RU
KHU�RZQ�LGHDOV�RU�VWDQGDUGV´���.LP�	�*XSWD��������S�������

,PSDFW�RI�V\VWHP�XVDJH ³WKH�GHJUHH�WR�ZKLFK�DQ�LQGLYLGXDO�FDQ�LQIOXHQFH�WDVN�RXWFRPHV�EDVHG�RQ�WKH
XVH�RI�WKH�V\VWHP´��.LP�	�*XSWD��������S�������

6HOI�GHWHUPLQDWLRQ�RI�XVHU ³DQ�LQGLYLGXDO¶V�VHQVH�RI�KDYLQJ�FKRLFHV��L�H���DXWKRULW\�WR�PDNH�KLV�RU�KHU
RZQ�GHFLVLRQV��DERXW�V\VWHP�XVDJH´��.LP�	�*XSWD��������S�������

,Q WKLV WKHVLV ZH DGRSW WKH VDPH IRXU GLPHQVLRQV RI HPSRZHUPHQW LQWR WKH FRQWH[W RI
HPSRZHULQJ�FLWL]HQV�XVLQJ�H�JRYHUQPHQW�FKDWERWV�

$OVKLEO\ 	 &KLRQJ ������ IRXQG HPSRZHUPHQW DV D NH\ FDXVDO PHFKDQLVP IRU FLWL]HQV LQ
REWDLQLQJ YDOXH IURP H�JRYHUQPHQW �$OVKLEO\ 	 &KLRQJ� ������ (PSRZHULQJ FLWL]HQV HQWDLOV
OHWWLQJ FLWL]HQV LQIOXHQFH WKH GHFLVLRQV DQG DFWLRQV PDGH E\ WKH JRYHUQPHQW
�1DUDQMR�=RORWRY HW DO�� ������ /L 	 *UHJRU ������ DUJXH WKDW HPSRZHULQJ FLWL]HQV WKURXJK
H�JRYHUQPHQW LV LPSRUWDQW� DV WKH PRUH HPSRZHUHG WKH FLWL]HQV� WKH PRUH OLNHO\ WKH\ DUH WR
YDOXH JRYHUQPHQW DJHQFLHV DQG EXLOG D KHDOWKLHU UHODWLRQVKLS ZLWK JRYHUQPHQW �/L 	 *UHJRU�
������ 7KLV LV IXUWKHU HPSKDVL]HG E\ WKH ILQGLQJV RI 0HQVDK HW DO� ������� VKRZLQJ WKDW
HPSRZHUPHQW LV D GHWHUPLQDQW IRU FLWL]HQ WUXVW LQ JRYHUQPHQW �0HQVDK HW DO�� ����� DQG WKH
LQWHQWLRQ�WR�XVH�H�JRYHUQPHQW�VHUYLFHV��$EX�6KDQDE��������0HQVDK�HW�DO���������

����7UXVW

7UXVW LV D FRPSOH[ FRQFHSW FRQVLVWLQJ RI PXOWLSOH LQWHUUHODWHG GLPHQVLRQV WKDW KDV EHHQ
GHILQHG LQ PXOWLSOH ZD\V LQ SUHYLRXV OLWHUDWXUH �*HIHQ HW DO�� ������ 7UXVWLQJ EHOLHIV LV D
GLPHQVLRQ RI WUXVW WKDW KDV EHHQ SXW IRUZDUG DV DQ DQWHFHGHQW WR FRQVXPHUV
 LQWHUQHW
EHKDYLRU LQ SUHYLRXV UHVHDUFK �0FNQLJKW 	 &KHUYDQ\� ������ 7UXVWLQJ EHOLHIV LV E\
0FNQLJKW HW DO� ������ GHILQHG DV ³WKH FRQILGHQW WUXVWHU SHUFHSWLRQ WKDW WKH WUXVWHH KDV
DWWULEXWHV WKDW DUH EHQHILFLDO WR WKH WUXVWHU´ �0FNQLJKW HW DO�� ����� S� ����� 0FNQLJKW HW DO�
������ IRXQG WKDW SHUFHLYHG ZHEVLWH TXDOLW\ LV JUHDWO\ FRUUHODWHG ZLWK WUXVWLQJ EHOLHIV DQG
LQWHQWLRQV �0FNQLJKW HW DO�� ������ $GGLWLRQDOO\� 7HR HW DO� ������ DUJXHV WKDW WKH WUXVWLQJ
EHOLHIV RI WKH FLWL]HQ WRZDUGV WKH H�JRYHUQPHQW ZHEVLWH ZLOO EH DIIHFWHG E\ WKH SHUFHSWLRQ RI
TXDOLW\ RI WKH H�JRYHUQPHQW ZHEVLWH �7HR HW DO�� ������ 7KH WUXVWLQJ EHOLHIV PD\ DOVR EH WKH
FLWL]HQ¶V SUHYLRXV LQWHUDFWLRQV ZLWK WKH VDPH RU UHODWHG JRYHUQPHQW DJHQF\ �7HR HW DO��
������

0FNQLJKW ������ DUJXHV WKDW WUXVWLQJ EHOLHIV LV HVWDEOLVKHG HDUO\ DQG PD\ EH SUHVHQW EHIRUH
LQYROYHG SDUWLHV KDYH VLJQLILFDQW LQIRUPDWLRQ DERXW HDFK RWKHU �0FNQLJKW HW DO�� ������

�
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+RZHYHU� WKHVH WUXVWLQJ EHOLHIV PLJKW DOVR FKDQJH MXVW DV IDVW DV WKH\ ZHUH HVWDEOLVKHG� DV WKH
LQYROYHG SDUWLHV JDLQ H[SHULHQFH ZLWK HDFK RWKHU �0FNQLJKW HW DO�� ������ +HQFH� LQ WKLV
WKHVLV ZH LQWURGXFH D GLPHQVLRQ RI WUXVWLQJ EHOLHIV� QDPHO\ WUXVW LQ WHFKQRORJ\ �LQ RXU FDVH
WKH WHFKQRORJ\ LV WKH FKDWERWV� DV D SRWHQWLDO IDFWRU DIIHFWLQJ VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW
FKDWERWV� 7UXVW LQ WHFKQRORJ\ LV E\ 7HR HW DO� ������ GHILQHG DV ³WKH H[WHQW WR ZKLFK WKH
ZHEVLWH�XVHUV�WUXVW�WKH�FRPSHWHQFH�DQG�VHFXULW\�RI�WKH�LQWHUQHW´��7HR�HW�DO���������S�������

3UHYLRXV VWXGLHV KDYH GHVFULEHG VDWLVIDFWLRQ DV D SRWHQWLDO RXWFRPH RI WUXVW
�%DODVXEUDPDQLDQ HW DO�� ����� <RRQ� ����� DQG IRXQG D VLJQLILFDQW FRUUHODWLRQ EHWZHHQ WUXVW
DQG VDWLVIDFWLRQ �<RRQ� ������ 7UXVW LQ WKH FRQWH[W RI H�JRYHUQPHQW LV FRPSOH[ �$O]DKUDQL HW
DO�� ����� DQG EXLOGLQJ WUXVW KDV EHHQ IRXQG WR EH D NH\ IDFWRU IRU DFKLHYLQJ VXFFHVV ZLWK
H�JRYHUQPHQW ZHEVLWHV �7HR HW DO�� ������ 3UHYLRXV UHVHDUFK KDV IRXQG WKDW WUXVW FRPELQHG
ZLWK TXDOLW\ �LQIRUPDWLRQ� V\VWHP� VHUYLFH� DUH NH\ GULYHUV RI H�JRYHUQPHQW VXFFHVV DQG
DGRSWLRQ �3DSSDV HW DO�� ������ (�JRYHUQPHQW LQFOXGHV FRPSOLFDWHG DIIDLUV WKDW SRWHQWLDOO\
ZLOO EH DIIHFWLQJ FLWL]HQV¶ WUXVW LQ JRYHUQPHQW DQG JRYHUQPHQW VHUYLFHV �$O]DKUDQL HW DO��
����� %HODQJHU 	 &DUWHU� ������ +HQFH� LW LV HVVHQWLDO WR LQFOXGH DQG IXUWKHU H[DPLQH WKH
UROH�RI�EXLOGLQJ�WUXVW�LQ�WKH�FRQWH[W�RI�H�JRYHUQPHQW�FKDWERWV�

��



,6�������0DVWHU�7KHVLV���,QJYLOG�7LVODQG�	�0DUWKH�/¡YVODQG�6RGHIMHG

���&RQFHSWXDO�0RGHO�DQG�+\SRWKHVHV
,Q WKLV FKDSWHU ZH SUHVHQW RXU UHVHDUFK PRGHO K\SRWKHVHV� 7R EH DEOH WR DQVZHU WKH UHVHDUFK
TXHVWLRQ� ZH GHYHORSHG D UHVHDUFK PRGHO EDVHG RQ NH\ FRQFHSWV LQ WKH WKHRUHWLFDO
IRXQGDWLRQV�DQG�QLQH�K\SRWKHVHV�WR�EH�WHVWHG�

����5HVHDUFK�0RGHO
:H IRXQG LW LPSRUWDQW WR GHYHORS D UHVHDUFK PRGHO WKDW ERWK FRQVLVWV RI DQG H[WHQGV DOUHDG\
HVWDEOLVKHG FRQFHSWV WR HQVXUH D FHUWDLQ TXDOLW\ RI RXU PRGHO� )LJXUH � SUHVHQWV WKH
FRPSUHKHQVLYH PRGHO GHYHORSHG� (PSRZHUPHQW LV PRGHOHG DV D VHFRQG�RUGHU IRUPDWLYH
FRQVWUXFW ZLWK IRXU ILUVW�RUGHU VXE�FRQVWUXFWV EDVHG RQ WKH IRXU GLPHQVLRQV RI HPSRZHUPHQW
E\ .LP 	 *XSWD ������� 8VHU FRPSHWHQFH� LPSDFW RI V\VWHP XVH� PHDQLQJ RI V\VWHP XVH�
DQG�XVHU�VHOI�GHWHUPLQDWLRQ�

)LJ���� 5HVHDUFK�PRGHO�

����+\SRWKHVHV
,Q WKH IROORZLQJ VHFWLRQV ZH SUHVHQW RXU QLQH K\SRWKHVHV WKDW ZHUH GHYHORSHG LQ RUGHU WR WHVW
WKH FRQQHFWLRQ EHWZHHQ WKH LQIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\� HPSRZHUPHQW� WUXVWLQJ
EHOLHIV��VDWLVIDFWLRQ�DQG�LQWHQWLRQ�WR�XVH�

/L 	 *UHJRU ������ DUJXH WKDW WKH JRYHUQPHQW DJHQF\ KDV WR LQFUHDVH WKH VHUYLFH GHOLYHU\
PHFKDQLVP DQG LPSURYH WKH TXDOLW\ RI WKH LQIRUPDWLRQ RU VHUYLFH EHLQJ GHOLYHUHG LQ WKH
FRQWH[W RI DGYLVRU\ VHUYLFHV LQ WKH SXEOLF VHFWRU �/L 	 *UHJRU� ������ 7R WHVW LI WKLV DSSOLHV

��
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WR WKH FRQWH[W RI H�JRYHUQPHQW FKDWERWV� ZH GHYHORSHG WKH IROORZLQJ K\SRWKHVHV ZLWK WKH
WKUHH�TXDOLW\�HOHPHQWV�EDVHG�RQ�WKH�,6�6XFFHVV�0RGHO��'HORQH�	�0F/HDQ���������

+VLHK HW DO� ������ LQYHVWLJDWHG GULYHUV IRU SV\FKRORJLFDO HPSRZHUPHQW LQ RQOLQH EUDQG
FRPPXQLWLHV DQG IRXQG WKDW LQIRUPDWLRQ TXDOLW\ KDG D VOLJKW VLJQLILFDQW LQIOXHQFH RQ
HPSRZHUPHQW �+VLHK HW DO�� ������ :LWK +�� RXU DLP LV WR HVWLPDWH DQG WHVW WKH UHODWLRQVKLS
EHWZHHQ WKH LQIRUPDWLRQ TXDOLW\ DQG FLWL]HQV
 IHHOLQJ RI HPSRZHUPHQW ZKHQ XVLQJ
H�JRYHUQPHQW�FKDWERWV�

+䈺  ,QIRUPDWLRQ TXDOLW\ RI H�JRYHUQPHQW FKDWERWV SRVLWLYHO\ LQIOXHQFH WKH
FLWL]HQV¶�IHHOLQJ�RI�HPSRZHUPHQW

,I H�JRYHUQPHQW FKDWERWV IDLO WR GHOLYHU FRQVLVWHQF\ DQG WKH HDVH�RI�XVH UHTXLUHG WR PHHW WKH
XVHUV QHHGV DQG H[SHFWDWLRQV� LW FDQ UHVXOW LQ D QHJDWLYH DQG GLVHPSRZHULQJ H[SHULHQFH IRU
WKH XVHU� $Q LPSRUWDQW DQG GHVLUDEOH FKDUDFWHULVWLF RI DQ ,6 LV D KLJK GHJUHH RI V\VWHP
TXDOLW\ DQG V\VWHP TXDOLW\ KDV EHHQ IRXQG WR SRVLWLYHO\ DIIHFW XVHU VDWLVIDFWLRQ �&KHQ HW DO��
����� 'HORQH 	 0F/HDQ� ������ 0DWFKLQJ FLWL]HQV
 QHHGV DQG UHTXLUHPHQWV LV FUXFLDO LQ
WHUPV RI UHDOL]LQJ FLWL]HQ HPSRZHUPHQW �$OVKLEO\ 	 &KLRQJ� ������ +HQFH� ZH K\SRWKHVL]H
V\VWHP TXDOLW\ DV D VLJQLILFDQW IDFWRU DIIHFWLQJ FLWL]HQV HPSRZHUPHQW ZKHQ XVLQJ
H�JRYHUQPHQW FKDWERWV� :LWK +� RXU DLP LV WR HVWLPDWH DQG WHVW WKH UHODWLRQVKLS EHWZHHQ WKH
V\VWHP�TXDOLW\�DQG�FLWL]HQV¶�IHHOLQJ�RI�HPSRZHUPHQW�

+䈻  6\VWHP TXDOLW\ RI H�JRYHUQPHQW FKDWERWV SRVLWLYHO\ LQIOXHQFH WKH FLWL]HQV¶
IHHOLQJ�RI�HPSRZHUPHQW

(�JRYHUQPHQW FKDWERWV HQDEOH SRVVLELOLWLHV RI GHOLYHULQJ JRYHUQPHQW VHUYLFHV DW DOO KRXUV RI
WKH GD\ DQG LPSURYHV VHUYLFH TXDOLW\ LQ WKH IRUP RI LQFUHDVHG WLPHOLQHVV DQG DFFHVVLELOLW\ RI
VHUYLFHV �1JX\HQ 	 7UDQ� ������ 3UHYLRXV VWXGLHV KDYH H[DPLQHG WKH FRUUHODWLRQ EHWZHHQ
SXEOLF VHUYLFH TXDOLW\ DQG SXEOLF HPSRZHUPHQW DQG IRXQG WKDW WKH KLJKHU WKH SXEOLF VHUYLFH
TXDOLW\� WKH KLJKHU WKH SXEOLF HPSRZHUPHQW �1RU HW DO�� ������ 3XEOLF VHUYLFH TXDOLW\ KDV
EHHQ HPSKDVL]HG DV WKH PRVW LPSRUWDQW IDFWRU IRU SXEOLF HPSRZHUPHQW �1RU HW DO�� ������
KRZHYHU� KRZ VHUYLFH TXDOLW\ RI DQ ,6 LQIOXHQFHV HPSRZHUPHQW LQ WKH FRQWH[W RI VDWLVIDFWLRQ
ZLWK H�JRYHUQPHQW FKDWERWV LV \HW WR EH GLVFRYHUHG� +HQFH� ZLWK +� RXU DLP LV WR HVWLPDWH
DQG�WHVW�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�VHUYLFH�TXDOLW\�DQG�FLWL]HQV¶�IHHOLQJ�RI�HPSRZHUPHQW�

+䈼  6HUYLFH TXDOLW\ RI H�JRYHUQPHQW FKDWERWV SRVLWLYHO\ LQIOXHQFH WKH FLWL]HQV¶
IHHOLQJ�RI�HPSRZHUPHQW

0FNQLJKW HW DO� ������ IRXQG WKDW D KLJK�TXDOLW\ ZHEVLWH EXLOGV FRQVXPHUV WUXVWLQJ EHOLHIV
WKDW WKH YHQGRU LV FRPSHWHQW� KRQHVW DQG EHQHYROHQW �0FNQLJKW HW DO�� ������ 1RUGKHLP HW DO�
������ IRXQG WKDW FKDWERW LQWHUSUHWDWLRQV DQG UHVSRQVHV DUH NH\ GULYHUV RI WUXVW LQ FXVWRPHU
VHUYLFH FKDWERWV �1RUGKHLP HW DO�� ������ :H GHYHORSHG WKH IROORZLQJ K\SRWKHVHV RQ TXDOLW\
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DQG WUXVWLQJ EHOLHIV XVLQJ TXDOLW\ HOHPHQWV EDVHG RQ WKH ,6 6XFFHVV 0RGHO �'HORQH 	
0F/HDQ��������

,QIRUPDWLRQ�TXDOLW\�DQG�WUXVW
3UHYLRXV VWXGLHV KDYH IRXQG D SRVLWLYH FRUUHODWLRQ EHWZHHQ WUXVW DQG WKH SHUFHLYHG DFFXUDF\
RI LQIRUPDWLRQ ZKHQ XVLQJ H�JRYHUQPHQW ZHEVLWHV �7HR HW DO�� ������ 7KXV� WKH WUXVWLQJ
EHOLHIV RI FLWL]HQV VKRXOG DOVR YDU\ GHSHQGLQJ RQ KRZ WKH FLWL]HQV SHUFHLYH WKH LQIRUPDWLRQ
TXDOLW\�RI�H�JRYHUQPHQW�FKDWERWV�

+䈽  ,QIRUPDWLRQ TXDOLW\ LV SRVLWLYHO\ DVVRFLDWHG ZLWK &LWL]HQV¶ WUXVWLQJ EHOLHIV
LQ�H�JRYHUQPHQW�FKDWERWV

6\VWHP�TXDOLW\�DQG�WUXVW
7HR HW DO� ������ IRXQG WKDW WUXVW EXLOW ZKHQ XVLQJ H�JRYHUQPHQW ZHEVLWHV LV SRVLWLYHO\
FRUUHODWHG WR WKH V\VWHP TXDOLW\ �7HR HW DO�� ������ *RYHUQPHQW DJHQFLHV KDYH WR HQVXUH WKH
WHFKQLFDO UHOLDELOLW\ DQG HDVH�RI�XVH RI DQ H�JRYHUQPHQW ZHEVLWH LQ RUGHU WR EXLOG FLWL]HQV

WUXVW �7HR HW DO�� ������ 3UHYLRXV UHVHDUFK KDV IRXQG WKDW WUXVW FRPELQHG ZLWK V\VWHP TXDOLW\�
DORQJVLGH LQIRUPDWLRQ DQG VHUYLFH TXDOLW\ DUH NH\ GULYHUV IRU H�JRYHUQPHQW VXFFHVV DQG
DGRSWLRQ �3DSSDV HW DO�� ������ 7KLV LQGLFDWHV WKDW WKH WUXVWLQJ EHOLHIV RI FLWL]HQV DOVR YDU\
GHSHQGLQJ�RQ�KRZ�WKH�FLWL]HQV�SHUFHLYH�WKH�V\VWHP�TXDOLW\�RI�H�JRYHUQPHQW�FKDWERWV�

+䈾  �6\VWHP TXDOLW\ LV SRVLWLYHO\ DVVRFLDWHG ZLWK &LWL]HQV¶ WUXVWLQJ EHOLHIV LQ
H�JRYHUQPHQW�FKDWERWV

6HUYLFH�TXDOLW\�DQG�WUXVW
3UHYLRXV VWXGLHV KDYH IRXQG D FRUUHODWLQJ UHODWLRQVKLS EHWZHHQ WUXVW DQG VHUYLFH TXDOLW\
�&KHQ HW DO�� ������ *RYHUQPHQW RIILFLDOV VKRXOG HQVXUH WKDW WKHUH LV D KLJK GHJUHH RI WUXVW LQ
H�JRYHUQPHQW LQ DGGLWLRQ WR HQVXULQJ KLJK VHUYLFH TXDOLW\ DV WKLV ZLOO OHDG WR FLWL]HQV EHLQJ
PRUH WROHUDQW WR SUREOHPV WKDW PLJKW RFFXU �7HR HW DO�� ������ ,Q H�JRYHUQPHQW WKH FLWL]HQV

SHUFHSWLRQ RI VHUYLFH TXDOLW\ LV EXLOW LQ LQWHUDFWLRQV EHWZHHQ WKH FLWL]HQV DQG JRYHUQPHQW
RIILFLDOV �7HR HW DO�� ������ 7KXV� WUXVWLQJ EHOLHIV LV H[SHFWHG WR YDU\ GHSHQGLQJ RQ KRZ WKH
FLWL]HQV�SHUFHLYH�WKH�VHUYLFH�TXDOLW\�RI�H�JRYHUQPHQW�FKDWERWV�

+䈿  6HUYLFH TXDOLW\ LV SRVLWLYHO\ DVVRFLDWHG ZLWK &LWL]HQV¶ WUXVWLQJ EHOLHIV LQ
H�JRYHUQPHQW�FKDWERWV

7UXVWLQJ�EHOLHIV�DQG�VDWLVIDFWLRQ
$V ZHEVLWH TXDOLW\ KDV EHHQ IRXQG WR EXLOG WUXVWLQJ EHOLHIV RI WKH XVHUV �0FNQLJKW HW DO��
������ ZH WHVW LI WUXVWLQJ EHOLHIV FDQ EH D SRWHQWLDO NH\ IDFWRU WKDW DIIHFWV WKH VDWLVIDFWLRQ
FLWL]HQV KDYH ZLWK H�JRYHUQPHQW FKDWERWV� %KDWWDFKHUMHH 	 3UHPNXPDU ������ IRXQG WKDW
WKH OHYHO RI GLVFRQILUPDWLRQ DQG VDWLVIDFWLRQ RI D V\VWHP ZLOO DIIHFW WKH GHJUHH RI WUXVWLQJ
EHOLHIV DQG DWWLWXGHV WRZDUGV WKDW V\VWHP �%KDWWDFKHUMHH 	 3UHPNXPDU� ������ 7KXV� WKH

��



,6�������0DVWHU�7KHVLV���,QJYLOG�7LVODQG�	�0DUWKH�/¡YVODQG�6RGHIMHG

GHJUHH RI VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV LV H[SHFWHG WR YDU\ GHSHQGLQJ RQ WKH
GHJUHH�RI�WUXVWLQJ�EHOLHIV�WRZDUGV�WKH�FKDWERW�

+䉀� �&LWL]HQV¶�WUXVWLQJ�EHOLHIV�DUH�SRVLWLYHO\�DVVRFLDWHG�ZLWK�WKH�VDWLVIDFWLRQ�ZLWK
H�JRYHUQPHQW�FKDWERWV

(PSRZHUPHQW�DQG�VDWLVIDFWLRQ
6DWLVILHG XVHUV RI DQ ,6 LQGLFDWHV WKDW WKH V\VWHP LV HIIHFWLYH LQ PHHWLQJ WKH XVHUV QHHGV DQG
UHTXLUHPHQWV �$OVKLEO\ 	 &KLRQJ� ������ 7KLV LPSOLHV WKDW PDWFKLQJ FLWL]HQV UHTXLUHPHQWV
RI�H�JRYHUQPHQW�FKDWERWV�ZLOO�HQDEOH�HPSRZHUPHQW�DQG�OHDG�WR�XVHU�VDWLVIDFWLRQ�

+䉁� �&LWL]HQV¶�HPSRZHUPHQW�LV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�WKH�VDWLVIDFWLRQ�ZLWK
H�JRYHUQPHQW�FKDWERWV

6DWLVIDFWLRQ�DQG�LQWHQWLRQ�WR�XVH
1XPHURXV VWXGLHV KDYH IRXQG D FRUUHODWLRQ EHWZHHQ VDWLVIDFWLRQ ZLWK ,6 DQG WKH LQWHQWLRQ WR
XVH �'HORQH 	 0F/HDQ� ����� ������ 7KLV LQGLFDWHV WKDW DOVR FLWL]HQV¶ VDWLVIDFWLRQ ZLWK
H�JRYHUQPHQW�FKDWERWV�ZLOO�DIIHFW�WKH�FLWL]HQV¶�LQWHQWLRQ�WR�XVH�WKHP�

+䉂� �&LWL]HQV¶�VDWLVIDFWLRQ�LV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�WKH�LQWHQWLRQ�WR�XVH
H�JRYHUQPHQW�FKDWERWV

��
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���5HVHDUFK�$SSURDFK
,Q WKLV FKDSWHU ZH SUHVHQW RXU SKLORVRSKLFDO SHUVSHFWLYH DQG PHWKRGV XVHG WR FROOHFW DQG
DQDO\]H�GDWD�LQ�RUGHU�WR�DQVZHU�RXU�UHVHDUFK�TXHVWLRQ�

54� +RZ GRHV WKH LQIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\ RI FKDWERWV DIIHFW FLWL]HQV¶
HPSRZHUPHQW�DQG�WUXVWLQJ�EHOLHIV�ZKHQ�XVLQJ�H�JRYHUQPHQW�FKDWERWV"

)LUVW� ZH SUHVHQW RXU SKLORVRSKLFDO SHUVSHFWLYH IROORZHG LQ WKLV WKHVLV� 6HFRQG� ZH SUHVHQW
WKH RYHUDOO UHVHDUFK DSSURDFK� WKLUG ZH SUHVHQW WKH GHVLJQ IRU WKH TXDQWLWDWLYH SDUW RI WKH
VWXG\� DQG IRXUWK WKH GHVLJQ IRU WKH TXDOLWDWLYH SDUW RI WKH VWXG\� )LIWK� ZH UHIOHFW RQ UHVHDUFK
HWKLFV�DQG�FKDOOHQJHV�UHODWHG�WR�WKH�PL[HG�PHWKRGV�DSSURDFK�

����3KLORVRSKLFDO�3HUVSHFWLYH
$GGUHVVLQJ WKH SKLORVRSKLFDO SHUVSHFWLYH WKDW WKLV WKHVLV EXLOGV XSRQ LV LPSRUWDQW LQ RUGHU WR
GHYHORS DQ XQGHUVWDQGLQJ RI KRZ WKH UHVHDUFK KDV EHHQ SHUIRUPHG DQG KRZ WKH UHVXOWV DUH
LQWHUSUHWHG �&URWW\� ������ 3KLORVRSKLFDO SHUVSHFWLYHV FRQVLVW RI PXOWLSOH SDUDGLJPV WKDW DUH
D FRPELQDWLRQ RI GLIIHUHQW YLHZV RQ RQWRORJ\ DQG HSLVWHPRORJ\� 2QWRORJ\ DORQJVLGH
HSLVWHPRORJ\ DUH WZR LQWHUUHODWHG WHUPV ZLWKLQ SKLORVRSK\ WKDW DUH LPSRUWDQW WR DGGUHVV LQ
DGGLWLRQ WR WKH PHWKRGRORJ\ ZKHQ FRQGXFWLQJ UHVHDUFK �0LOOV HW DO�� ������ 2QWRORJ\
UHYROYHV DURXQG KRZ ZH XQGHUVWDQG UHDOLW\ ZKLOH HSLVWHPRORJ\ UHYROYHV DURXQG RXU
SHUFHSWLRQV�RI�KRZ�NQRZOHGJH�LV�DFTXLUHG��0LOOV�HW�DO���������

:KHQ SHUIRUPLQJ PL[HG PHWKRGV UHVHDUFK RI TXDQWLWDWLYH DQG TXDOLWDWLYH DSSURDFKHV� D
IUHTXHQW FRQFHUQ LV WKDW WKHUH ZLOO EH QR FRPPRQ SDUDGLJPV WKDW ILW ZLWK ERWK TXDQWLWDWLYH
DQG TXDOLWDWLYH DSSURDFKHV �cJHUIDON� ������ +HQFH� D SUDJPDWLF SHUVSHFWLYH LV IROORZHG LQ
WKLV VWXG\ DV LW LV DUJXHG DV D SDUDGLJP FRPSUHKHQVLYH HQRXJK IRU PL[HG PHWKRGV VWXGLHV
�cJHUIDON� ������ 3UDJPDWLVP LV E\ &UHVZHOO 	 &ODUN ������ GHILQHG DV ³6LQJXODU DQG
PXOWLSOH UHDOLWLHV �H�J�� UHVHDUFKHUV WHVW K\SRWKHVHV DQG SURYLGH PXOWLSOH SHUVSHFWLYHV´
�&UHVZHOO 	 &ODUN� ����� S� ���� 3UDJPDWLVP LV D SDUDGLJP EDVHG RQ WKH DVVXPSWLRQ WKDW
WKHUH DUH PXOWLSOH ZD\V WR XQGHUVWDQG UHDOLW\ DQG WKDW WKHUH LV QR VLQJOH DSSURDFK WR GHYHORS
NQRZOHGJH �cJHUIDON� ������ (YHU\ H[SHULHQFH ZLWKLQ D SUDJPDWLF YLHZ VWDUWV ZLWK D
TXHVWLRQ WR EH DQVZHUHG RU D SUREOHP WR EH DGGUHVVHG �0RUJDQ� ������ 3UDFWLFDOLW\ LV D
SHUVSHFWLYH RI SUDJPDWLF HSLVWHPRORJ\ WKDW NQRZOHGJH LV DFTXLUHG EDVHG RQ ³ZKDW ZRUNV´ WR
DGGUHVV�WKH�UHVHDUFK�TXHVWLRQ��&UHVZHOO�	�&ODUN��������

7KH DLP ZLWK WKLV VWXG\ LV WR WHVW K\SRWKHVHV ZLWK D TXDQWLWDWLYH VXUYH\ DQG SURYLGH
DGGLWLRQDO SHUVSHFWLYHV ZLWK TXDOLWDWLYH LQWHUYLHZV� 7KXV� ZH ILQG D SUDJPDWLF SDUDGLJP ZLWK
D�SUDFWLFDO�HSLVWHPRORJ\�DV�WKH�PRVW�DSSURSULDWH�SKLORVRSKLFDO�SHUVSHFWLYH�

��
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����5HVHDUFK�'HVLJQ
9HQNDWHVK HW DO� ������ GHILQHV PL[HG PHWKRGV DV IROORZV ³0L[HG PHWKRGV UHVHDUFK� LQ
FRQWUDVW� XVHV TXDQWLWDWLYH DQG TXDOLWDWLYH UHVHDUFK PHWKRGV� HLWKHU FRQFXUUHQWO\ �L�H��
LQGHSHQGHQW RI HDFK RWKHU� RU VHTXHQWLDOO\ �H�J�� ILQGLQJV IURP RQH DSSURDFK LQIRUP WKH
RWKHU�� WR XQGHUVWDQG D SKHQRPHQRQ RI LQWHUHVW´ �9HQNDWHVK HW DO�� ����� S� ���� 8VLQJ
VHYHUDO UHVHDUFK VWUDWHJLHV DQG PHWKRGV FDQ SURYLGH LQVLJKWV RQ WKH VDPH SKHQRPHQD IURP
GLIIHUHQW SHUVSHFWLYHV �-RKDQQHVVRQ 	 3HUMRQV� ����� 9HQNDWHVK HW DO�� ������ 7KXV� WKH
PHWKRG LV XVHG ZKHQ LW FDQ EH GLIILFXOW WR JHW WKH QHFHVVDU\ XQGHUVWDQGLQJ E\ XVLQJ RQO\ RQH
PHWKRG �9HQNDWHVK HW DO�� ������ 0L[HG PHWKRGV VWXGLHV FRQVWLWXWH DQ DSSURDFK WKDW DWWUDFWV
FRQVLGHUDEOH LQWHUHVW EXW UHSUHVHQWV RQO\ �� RI SXEOLVKHG DUWLFOHV ZLWKLQ WKH ,6 ILHOG
�9HQNDWHVK HW DO�� ������ +RZHYHU� WKH YDOXH RI XVLQJ D PL[HG PHWKRGV DSSURDFK LQ WKLV
WKHVLV LV WR JDLQ D JUHDWHU XQGHUVWDQGLQJ DQG PRUH NQRZOHGJH RI WKH HQWLUHW\ RI WKH UHVHDUFK
TXHVWLRQ� DQG YLHZLQJ WKH WRSLF IURP D FLWL]HQ SHUVSHFWLYH� )XUWKHUPRUH� E\ XVLQJ ERWK
TXDQWLWDWLYH DQG TXDOLWDWLYH PHWKRGV� WKH TXDOLWDWLYH GDWD FROOHFWHG LQ WKLV WKHVLV LV XVHG WR
FRPSOHPHQW�DQG�H[SODLQ�WKH�TXDQWLWDWLYH�GDWD�FROOHFWHG�

7KLV VWXG\ LV GHVLJQHG ZLWK D PL[HG PHWKRGV DSSURDFK FRQVLVWLQJ RI D VXUYH\ ZLWK D
TXHVWLRQQDLUH DV WKH PDLQ PHWKRG IRU GDWD FROOHFWLRQ DQG IROORZ�XS LQWHUYLHZV� )ROORZ�XS
LQWHUYLHZV DUH LQFOXGHG WR VXSSOHPHQW DQG HQDEOH D GHHSHU XQGHUVWDQGLQJ RI WKH GDWD
UHWULHYHG IURP WKH VXUYH\� 7KH RUGHU RI WKH GDWD FROOHFWLRQ ZDVDV IROORZV� �� JDWKHU
TXDQWLWDWLYH GDWD �� DQDO\]H WKH TXDQWLWDWLYH GDWD �� JDWKHU TXDOLWDWLYH GDWD �� H[SODLQ WKH
TXDQWLWDWLYH ILQGLQJV IXUWKHU ZLWK TXDOLWDWLYH LQWHUYLHZV� $V ZH EDVH RXU FRQFHSWXDO PRGHO
DQG K\SRWKHVHV IURP FKDSWHU � RQ SUHYLRXV UHOHYDQW UHVHDUFK WKDW ZHUH LGHQWLILHG� ZH
FRQVLGHU�WKLV�D�GHGXFWLYH�VWXG\��7KH�GHGXFWLYH�SURFHVV�IROORZHG�LV�LOOXVWUDWHG�LQ�ILJXUH���

)LJ���� )RXU�VWHSV�RI�GRLQJ�D�GHGXFWLYH�VWXG\�DSSURDFK EDVHG�RQ�2DWHV��������

��
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����4XDQWLWDWLYH�$SSURDFK
8VLQJ D VXUYH\ DSSURDFK HQDEOHV XV WKH SRVVLELOLW\ RI FROOHFWLQJ GDWD IURP D EURDGHU QXPEHU
RI UHVSRQGHQWV DQG V\VWHPL]LQJ WKLV GDWD LQ D VWDQGDUGL]HG DQG PHDVXUDEOH PDQQHU �2DWHV�
������ ,Q DGGLWLRQ WR EHLQJ DEOH WR WHVW RXU K\SRWKHVHV DQG UHVHDUFK PRGHO� ZH DOVR EHOLHYH D
VXUYH\ DSSURDFK LV XVHIXO LQ GHYHORSLQJ DQ RYHUDOO XQGHUVWDQGLQJ RI D WRSLF ZKHUH WKHUH LV D
ODFN RI H[LVWLQJ UHVHDUFK� +HQFH� ZH VDZ LW ILW WR VWDUW WKH GDWD FROOHFWLRQ ZLWK D TXHVWLRQQDLUH
WR JHW DQ RYHUYLHZ RI FLWL]HQV SHUFHSWLRQV� DQG VXSSOHPHQW ZLWK IXUWKHU H[SODQDWLRQ RI WKH
SKHQRPHQD�LGHQWLILHG�ZLWK�LQWHUYLHZV�

������&RQVWUXFWV
7R EH DEOH WR DQVZHU RXU UHVHDUFK TXHVWLRQ� PXOWLSOH FRQVWUXFWV DQG LWHPV OHYHUDJHG IURP
SUHYLRXV UHVHDUFK ZHUH DGDSWHG� ³$ FRQVWUXFW LV WKH DEVWUDFW LGHD� XQGHUO\LQJ WKHPH� RU
VXEMHFW PDWWHU WKDW RQH ZLVKHV WR PHDVXUH XVLQJ VXUYH\ TXHVWLRQV´ �/DYUDNDV� ����� S� �����
&RQVLGHUDEOH DPRXQW RI WLPH ZDV XVHG LQ SUHSDULQJ FRQVWUXFWV WR PDNH VXUH ZH ZRXOG HQG
XS PHDVXULQJ ZKDW WKH UHVHDUFK TXHVWLRQ LPSOLHG� 7KH FRQVWUXFWV� GHVFULSWLRQV DQG VRXUFHV
DUH�SUHVHQWHG�LQ�WDEOH���

7DEOH��� &RQVWUXFWV
&RQVWUXFW 'HVFULSWLRQ 6RXUFH

(PSRZHUPHQW
�(03�

�D�SHUVRQDOO\�PHDQLQJIXO�LQFUHDVH�LQ�SRZHU�WKDW�D�SHUVRQ�REWDLQV
WKURXJK�KLV�RU�KHU�RZQ�HIIRUWV���S������

�&DWWDQHR�	
&KDSPDQ�������
.LP�	�*XSWD�

�����

&RPSHWHQFH�RI
XVHU��&28�

³DQ�LQGLYLGXDO¶V�EHOLHI�LQ�KLV�RU�KHU�FDSDELOLW\�WR�XVH�WKH�V\VWHP�LQ�WDVNV
ZLWK�UHOHYDQW�NQRZOHGJH��VNLOOV�DQG�FRQILGHQFH´��S�������

,PSDFW�RI�V\VWHP
XVDJH��,03�

³WKH�GHJUHH�WR�ZKLFK�DQ�LQGLYLGXDO�FDQ�LQIOXHQFH�WDVN�RXWFRPHV�EDVHG
RQ�WKH�XVH�RI�WKH�V\VWHP´��S�������

0HDQLQJ�RI�V\VWHP
XVDJH��0($�

³WKH�LPSRUWDQFH�DQ�LQGLYLGXDO�DWWDFKHV�WR�V\VWHP�XVDJH�LQ�UHODWLRQ�WR�KLV
RU�KHU�RZQ�LGHDOV�RU�VWDQGDUGV´��S�������

6HOI�
GHWHUPLQDWLRQ

�6('�

³DQ�LQGLYLGXDO¶V�VHQVH�RI�KDYLQJ�FKRLFHV��L�H���DXWKRULW\�WR�PDNH�KLV�RU
KHU�RZQ�GHFLVLRQV��DERXW�V\VWHP�XVDJH´��S�������

,QWHQWLRQ�WR�XVH
�86(� 7KH�GHJUHH�RI�LQWHQWLRQ�D�XVHU�KDV�WR�XVH�D�V\VWHP �%HODQJHU�	

&DUWHU�������

,QIRUPDWLRQ
4XDOLW\��,4�

7KH�H[WHQW�RI�KRZ�DFFXUDWH��UHOHYDQW��SUHFLVH�DQG�FRPSOHWH�WKH
LQIRUPDWLRQ�SURYLGHG�E\�WKH�,6�LV�DQG�KRZ�LW�ILWV�WKH�XVHUV�QHHGV

�&KHQ�HW�DO��������
'HORQH�	

0F/HDQ�������

6\VWHP�4XDOLW\
�64�

7KH�H[WHQW�RI�KRZ�FRQVLVWHQW��HDV\�WR�XVH�DQG�UHVSRQVLYH�D�,6�LV��DQG�WR
ZKDW�GHJUHH�LW�ILWV�WKH�XVHUV�QHHGV

6HUYLFH�4XDOLW\
�694�

7KH�H[WHQW�RI�WKH�UHOLDELOLW\��UHVSRQVLYHQHVV��DVVXUDQFH�DQG�HPSDWK\�RI
DQ�,6

7UXVWLQJ�EHOLHIV
�75%�

7KH�FRQILGHQW�WUXVWHU�SHUFHSWLRQ�WKDW�WKH�WUXVWHH²LQ�WKLV�FRQWH[W��D
VSHFLILF�H�JRYHUQPHQW�FKDWERW²KDV�DWWULEXWHV�WKDW�DUH�EHQHILFLDO�WR�WKH

WUXVWHU

�0FNQLJKW�	
&KHUYDQ\�������

6DWLVIDFWLRQ
�6$7�

7KH�GHJUHH�RI�VDWLVIDFWLRQ�IHOW�E\�WKH�XVHU�WRZDUGV�WKH�V\VWHP�DQG�KRZ
ZHOO�LW�VDWLVILHV�WKH�XVHUV�QHHGV

�'HORQH�	
0F/HDQ�������
7HR�HW�DO��������

��
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)LUVW�DQG�6HFRQG�2UGHU�&RQVWUXFWV
$ VHFRQG�RUGHU FRQVWUXFW LV GHILQHG DV ³D WKHRUHWLFDO GHVFULSWLRQ RI WKH ODWHQW IDFWRU
VWUXFWXUH� XVXDOO\ QRW GLUHFWO\ REVHUYDEOH´ �$OOHQ� ����� S� ��� .LP 	 *XSWD ������ DQG
3HWHUVRQ ������ SURSRVH XVLQJ HPSRZHUPHQW DV D VHFRQG�RUGHU FRQVWUXFW DQG DSSO\LQJ LWV
IRXU GLPHQVLRQV �&28� ,03� 0($� 6('� DV REVHUYDEOH YDULDEOHV IRUPLQJ WKH
HPSRZHUPHQW FRQVWUXFW �.LP 	 *XSWD� ����� 3HWHUVRQ� ������ )LJXUH � LOOXVWUDWHV WKH
HPSRZHUPHQW�FRQVWUXFW�

)LJ���� (PSRZHUPHQW�IRUPXODWHG�DV�D�6HFRQG�RUGHU�&RQVWUXFW �DGDSWHG�IURP�.LP�	�*XSWD�������

&RQVWUXFW�4XDOLW\�$VVXUDQFH
,Q RUGHU WR PDNH VXUH WKDW WKH TXHVWLRQQDLUH LWHPV ZRXOG EH HDV\ WR XQGHUVWDQG IRU WKH
UHVSRQGHQWV� D JUHDW DPRXQW RI WLPH ZDV VSHQW RQ TXDOLW\ DVVXUDQFH� ,W ZDV GHFLGHG WKDW WKH
VXUYH\ ZRXOG EH DYDLODEOH LQ ERWK (QJOLVK DQG 1RUZHJLDQ LQ RUGHU WR DFFRPPRGDWH D
EURDGHU QXPEHU RI SRWHQWLDO UHVSRQGHQWV� 7KH DGDSWHG FRQVWUXFWV DQG LWHPV DGDSWHG ZHUH
RULJLQDOO\ LQ (QJOLVK� EXW LW ZDV H[SHFWHG WKDW WKH PDMRULW\ RI UHVSRQGHQWV ZRXOG DQVZHU WKH
VXUYH\ LQ 1RUZHJLDQ� 7KXV� WKH LWHPV ZHUH WUDQVODWHG LQWR 1RUZHJLDQ� ,Q WKLV SURFHVV� LW ZDV
LPSRUWDQW WR PDNH VXUH WKDW LW ZRXOG EH HDV\ WR XQGHUVWDQG WKH TXHVWLRQV LQ 1RUZHJLDQ DQG
WKDW�WKH�PHDQLQJ�EHKLQG�HDFK�LWHP�VWD\HG�FRQVLVWHQW�LQ�ERWK�ODQJXDJHV�

��
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������3URFHGXUHV�IRU�'DWD�&ROOHFWLRQ
:H ILQG LW LPSRUWDQW WKDW GDWD FDQ EH FROOHFWHG HIIHFWLYHO\ DQG LQ DQ DFFHVVLEOH PDQQHU IRU
ERWK UHVSRQGHQWV DQG XV DV UHVHDUFKHUV� 7KXV� WR FROOHFW WKH VXUYH\ GDWD� DQ HOHFWURQLF
TXHVWLRQQDLUH ZDV GHYHORSHG XVLQJ WKH VXUYH\ VRIWZDUH 6XUYH\;DFW �8QLYHUVLW\ RI $JGHU� Q�
GE�� ,Q 6XUYH\;DFW WKHUH LV D WHPSODWH WKDW LQFOXGHV WKH 8QLYHUVLW\ RI $JGHU ORJR DQG FRORUV�
:H XVHG WKLV WHPSODWH LQ RXU TXHVWLRQQDLUH WR DGG FUHGLELOLW\� 7R LQIRUP WKH SRWHQWLDO
UHVSRQGHQWV DERXW WKH VWXG\ DQG WR UHWULHYH DV PDQ\ FRPSOHWH VDPSOHV DV SRVVLEOH� ZH IRXQG
LW LPSRUWDQW WR VWDUW WKH TXHVWLRQQDLUH E\ ZULWLQJ D VKRUW LQIRUPDWLYH H[SODQDWLRQ RI WKH
SXUSRVH�RI�WKH�VWXG\��2DWHV��������

:KHQ�GHYHORSLQJ�WKH�TXHVWLRQQDLUH��ZH�GLYLGHG�LWV�FRQWHQW�LQWR�IRXU�SDUWV�
�� $Q LQIRUPDWLYH SDJH ZLWK LQIRUPDWLRQ DERXW ZKR ZH DUH� WKH VWXG\� WKH WRSLF� ZKR LV

VXSHUYLVLQJ�WKH�VWXG\�DQG�KRZ�ZH�ZLOO�WUHDW�WKH�GDWD�FROOHFWHG��$SSHQGL[����
�� 4XHVWLRQV�DERXW�WKH�UHVSRQGHQWV�GHPRJUDSKLFV�
�� ,QGLUHFW WRSLF UHODWHG FRQWURO VWDWHPHQWV WR SRWHQWLDOO\ LGHQWLI\ XQNQRZQ SDWWHUQV

ZLWK�D�VFDOH�LQ�WKH�IRUPDW�RI�D���SRLQW�OLNHUW�VFDOH�
�� 'LUHFW WRSLF UHODWHG VWDWHPHQWV EDVHG RQ FRQVWUXFWV DQG LWHPV DGDSWHG IURP SUHYLRXV

UHVHDUFK ZLWK D VFDOH LQ WKH IRUPDW RI D � SRLQW OLNHUW VFDOH �VWDWHPHQWV DUH IRXQG LQ
$SSHQGL[����

:H GHFLGHG WR NHHS WKH TXHVWLRQQDLUH DQRQ\PRXV WR SRWHQWLDOO\ UHDFK D EURDGHU SRSXODWLRQ�
+RZHYHU� ZH ZDQWHG WR KDYH DQ RSWLRQ DW WKH HQG RI WKH TXHVWLRQQDLUH ZKHUH UHVSRQGHQWV
ZKR DUH LQWHUHVWHG LQ WKH UHVXOWV RU ZRXOG EH LQWHUHVWHG LQ D IROORZ�XS LQWHUYLHZ FRXOG DGG
WKHLU HPDLO DGGUHVVHV� 2Q WKH ILQDO SDJH RI WKH TXHVWLRQQDLUH� ZH WKHUHIRUH DGGHG D TXHVWLRQ
RI ZKHWKHU RU QRW WKH UHVSRQGHQW ZRXOG EH LQWHUHVWHG LQ WKH ILQDO UHVXOWV RI WKH VWXG\ DQG LI
WKH\ ZRXOG EH LQWHUHVWHG LQ D IROORZ�XS LQWHUYLHZ� $V WKLV VWXG\ KDV D FLWL]HQ SHUVSHFWLYH� ZH
IRXQG�WKH�IROORZLQJ�JURXSV�DV�WKH�UHOHYDQW�WDUJHW�SRSXODWLRQ�IRU�WKH�TXHVWLRQQDLUH�

Ɣ 1RUZHJLDQ�FLWL]HQV�IURP�������\HDUV�ROG�WKDW�KDYH�XVHG�H�JRYHUQPHQW�FKDWERWV
Ɣ 3HUPDQHQW UHVLGHQWV RI 1RUZD\ ����� \HDUV ROG WKDW KDYH XVHG H�JRYHUQPHQW

FKDWERWV

7KH VL]H RI WKH SRSXODWLRQ IRU WKLV VWXG\ LV XQNQRZQ� DV LW LV UHOHYDQW IRU DOO DGXOW FLWL]HQV
DQG UHVLGHQWV RI 1RUZD\ WKDW VHHN JRYHUQPHQWDO LQIRUPDWLRQ RU VHUYLFHV RQOLQH� 7R JDWKHU
VDPSOHV IRU WKH TXHVWLRQQDLUH ZH XVHG VQRZEDOO VDPSOLQJ� 6QRZEDOO VDPSOLQJ LV D VDPSOLQJ
WHFKQLTXH DSSOLHG ZKHQ WKHUH LV D UDUH SRSXODWLRQ RU VWXG\LQJ PXWXDO FDVXDOWLHV DPRQJ
SRSXODWLRQ PHPEHUV �/DYUDNDV� ������ +HQFH� ZH VDZ VQRZEDOO VDPSOLQJ DV WKH PRVW
HIIHFWLYH�ZD\�RI�JDWKHULQJ�D�EURDGHU�UDQJH�RI�VDPSOHV�

7KH TXHVWLRQQDLUH ZDV GLVWULEXWHG E\ VKDULQJ SRVWV ZLWK D SXEOLF OLQN WR WKH TXHVWLRQQDLUH RQ
WKH DXWKRUV VRFLDO PHGLD FKDQQHOV /LQNHG,Q DQG )DFHERRN� )XUWKHUPRUH� ZH DOVR VHQW WKH

��
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OLQN LQ SHUVRQDO PHVVDJHV WR DFTXDLQWDQFHV ZH VDZ ILW DQG HQFRXUDJHG IDPLO\ PHPEHUV DQG
IULHQGV WR VKDUH WKH OLQN� 7KH VXUYH\ ZDV SHUIRUPHG LQ )HEUXDU\ DQG 0DUFK ���� DQG
\LHOGHG D QXPEHU RI ��� FRPSOHWH VDPSOHV� 7DEOH � SURYLGHV DQ RYHUYLHZ RI WKH VXUYH\
UHVSRQGHQWV�

7DEOH��� 'HVFULSWLYHV�6WDWLVWLFV�RI�6XUYH\�5HVSRQGHQWV

'HPRJUDSKLF�YDULDEOH )UHTXHQF\ 3HUFHQWDJH

*HQGHU )HPDOH �� ����

0DOH �� ����

3UHIHU�QRW�WR�VD\ � ���

$JH ����� �� ��

����� �� ����

����� �� ����

����� � ���

����� � ���

7KH SUHYDOHQFH RI \RXQJHU DGXOWV LV DVVXPHG WR EH UHODWHG WR WKH UHTXLUHPHQW RI LQFOXGLQJ
RQO\ UHVSRQGHQWV WKDW KDYH DFWXDOO\ XVHG FKDWERWV SURYLGHG E\ SXEOLF RUJDQL]DWLRQV LQ
1RUZD\�

������3URFHGXUHV�IRU�'DWD�$QDO\VLV
$IWHU GLVFXVVLQJ DQG GRLQJ VRPH UHVHDUFK RQ GLIIHUHQW FRPPRQO\ XVHG DSSURDFKHV� LW ZDV
GHFLGHG WR XVH VWUXFWXUDO HTXDWLRQ PRGHOLQJ �6(0� IRU GDWD DQDO\VLV� 6(0 LV XVHG WR PRGHO
DQG HVWLPDWH FRPSOH[ UHODWLRQVKLSV EHWZHHQ GHSHQGHQW DQG LQGHSHQGHQW YDULDEOHV �+DLU HW
DO�� ������ ,W LV HVSHFLDOO\ DSSOLFDEOH ZKHQ WKH FRQFHSWV LQYHVWLJDWHG DUH PHDVXUHG LQGLUHFWO\
E\ PXOWLSOH LQGLFDWRUV� ZKHQ WKH YDULDEOHV DUH XQREVHUYDEOH DQG LW FDQ HDVLO\ KDQGOH ERWK
UHIOHFWLYH DQG IRUPDWLYH PHDVXUHPHQW PRGHOV �+DLU HW DO�� ������ 7KXV� ZH VDZ 6(0 DV D
ILWWLQJ DSSURDFK IRU WKLV VWXG\� 7KHUH DUH WZR W\SHV RI PHWKRGV IRU 6(0 WKDW DUH ZLGHO\ XVHG
ZLWKLQ UHVHDUFK� DQG WKHVH DUH FRYDULDQFH�EDVHG �&%� DQG SDUWLDO OHDVW VTXDUHV �3/6� �+DLU HW
DO�� ������ &%�6(0 LV FRPPRQO\ XVHG WR HLWKHU FRQILUP RU UHMHFW WKHRU\�EDVHG K\SRWKHVHV�
ZKLOH 3/6�6(0 XWLOL]HV H[SODLQLQJ WKH YDULDQFH LQ WKH GHSHQGHQW YDULDEOHV RI D UHVHDUFK
PRGHO �+DLU HW DO�� ������ ,Q RUGHU WR DQVZHU RXU UHVHDUFK TXHVWLRQ� ZH VDZ 3/6�6(0 DV D
ILWWLQJ�DSSURDFK�WR�WHVW�DQG�H[SODLQ�WKH�YDULDQFHV�RI�RXU�UHVHDUFK�PRGHO�

7KH HPSRZHUPHQW FRQVWUXFW ZDV FRPSXWHG LQWR D VHFRQG�RUGHU ODWHQW FRQVWUXFW E\
FRPELQLQJ WKH ODWHQW YDULDEOHV IURP LWV IRXU GLPHQVLRQV �&28� ,03� 0($� 6('� IRUPLQJ
WKH�HPSRZHUPHQW�FRQVWUXFW��.LP�	�*XSWD��������3HWHUVRQ��������

,Q WKH 6XUYH\;DFW WKHUH LV D GHVFULSWLRQ RI DOO HQWULHV LQ ZKHWKHU RU QRW HDFK VDPSOH KDV
FRPSOHWHG WKH ZKROH TXHVWLRQQDLUH RU QRW� 7KLV KHOSV LGHQWLI\ QRQ�FRPSOHWH VDPSOHV LQ WKH
GDWDVHW DIWHU GDWD KDV EHHQ FROOHFWHG� 7KXV� EHIRUH EHLQJ DEOH WR SHUIRUP 3/6�6(0� ZH
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GHYHORSHG D VWHS�E\�VWHS JXLGH IRU FOHDQLQJ WKH GDWDVHW IURP WKH TXHVWLRQQDLUH DIWHU
H[WUDFWLQJ�LW�6XUYH\;DFW�

Ɣ 5HPRYLQJ�DOO�QRQ�FRPSOHWHG�VDPSOHV�
Ɣ 5HYHUVH�FRGLQJ�WKH�DQVZHUV�RI�VHYHUDO�RI�WKH�VWDWHPHQWV�
Ɣ 0HUJLQJ�(QJOLVK�ZLWK�1RUZHJLDQ�HQWULHV�
Ɣ 5HPRYLQJ�ILHOGV�ZKHUH�HPDLO�DGGUHVVHV�FRXOG�EH�SUHVHQW�
Ɣ 5HPRYLQJ VDPSOHV WKDW KDYH DQVZHUHG ³1R´ ZKHQ DVNHG LI WKH\ KDYH XVHG

H�JRYHUQPHQW�FKDWERWV�

2QFH WKH GDWDVHW ZDV FOHDQHG� WKH GDWDVHW FRQVLVWHG RI ��� VDPSOHV� DQG VWUXFWXUDO HTXDWLRQ
PRGHOLQJ �6(0� ZDV SHUIRUPHG XVLQJ WKH VRIWZDUH 6PDUW3/6 YHUVLRQ ������ 7KH DQDO\VLV
FRQVLVWHG RI GHYHORSLQJ D PHDVXUHPHQW PRGHO DQG VWUXFWXUDO PRGHO EHIRUH SHUIRUPLQJ D
FRQILUPDWRU\ IDFWRU DQDO\VLV� 7KH PHDVXUHPHQW WKHRU\ ZDV WHVWHG EHIRUH WHVWLQJ WKH
K\SRWKHVLV�ZLWK�WKH�VWUXFWXUDO�PRGHO�

������9DOLGDWLRQ�DQG�5HOLDELOLW\
:KHQ SHUIRUPLQJ UHVHDUFK� WKHUH DUH PXOWLSOH VRXUFHV RI HUURU WKDW FDQ RFFXU DQG
FRPSURPLVH UHVHDUFK PHWKRGV� SURFHGXUHV DQG WKH UHVHDUFK UHVXOWV� 7KXV� LW LV FUXFLDO WR
HYDOXDWH�WKH�YDOLGLW\�DQG�WHVW�WKH�UHOLDELOLW\�RI�WKH�UHVHDUFK�

/DYUDNDV ������ GHVFULEHV WZR IRUPV RI YDOLGLW\� LQWHUQDO DQG H[WHUQDO YDOLGLW\� ,Q D UHVHDUFK
VHWWLQJ� WKHVH FRQFHSWV DUH GHVFULEHG DV ³$ UHVHDUFK LQYHVWLJDWLRQ LV VDLG WR KDYH LQWHUQDO
YDOLGLW\ LI WKHUH DUH YDOLG FDXVDO LPSOLFDWLRQV DQG LV VDLG WR KDYH H[WHUQDO YDOLGLW\ LI WKH
UHVXOWV DUH JHQHUDOL]DEOH´ �/DYUDNDV� ����� S� ��� )XUWKHUPRUH� UHOLDELOLW\ LV GHILQHG DV�
³5HOLDELOLW\ LV FRQFHUQHG ZLWK WKH FRQVLVWHQF\ RI UHVXOWV ZKHWKHU RU QRW WKRVH UHVXOWV DUH
YDOLG´��/DYUDNDV��������S�����

(YDOXDWLQJ�WKH�0HDVXUHPHQW��RXWHU��0RGHO
$ PHDVXUHPHQW PRGHO LOOXVWUDWHV KRZ WKH FRQVWUXFWV �ODWHQW YDULDEOHV� DUH PHDVXUHG �+DLU HW
DO�� ������ 7KHUH DUH WZR DSSURDFKHV WR PHDVXULQJ YDULDEOHV WKDW DUH XQREVHUYDEOH� WKHVH DUH
UHIHUUHG WR DV UHIOHFWLYH DQG IRUPDWLYH PHDVXUHPHQWV �+DLU HW DO�� ������ 7KH GLIIHUHQFH
EHWZHHQ UHIOHFWLYH DQG IRUPDWLYH PHDVXUHPHQWV LV KRZ WKH FRQVWUXFW LV FRQQHFWHG WR LWV
LQGLFDWRUV� :KHQ WKHUH LV D UHIOHFWLYH PHDVXUHPHQW� LW LV DVVXPHG WKDW WKH FRQVWUXFW LV WKH
FDXVH RI WKH FRYDULDQFH RI LWV LQGLFDWRUV� ZKLOH ZLWK D IRUPDWLYH PHDVXUHPHQW� LW LV DVVXPHG
WKDW WKH LQGLFDWRUV KDYH D FDXVDO HIIHFW RQ WKH FRQVWUXFW �+DLU HW DO�� ������ ,Q RXU UHVHDUFK
PRGHO� DOO WKH PHDVXUHPHQWV DUH VHW DV UHIOHFWLYH� (YDOXDWLQJ WKH UHOLDELOLW\ DQG YDOLGLW\ RI D
UHVHDUFK PRGHO VWDUWV ZLWK HYDOXDWLQJ WKH PHDVXUHPHQW PRGHO �+DLU HW DO�� ������ 7KLV LV
LPSRUWDQW DV WKH VWUXFWXUDO PRGHO FDQQRW EH WHVWHG LI WKH PHDVXUHV DUH QRW YDOLG RU XQUHOLDEOH
�+DLU HW DO�� ������ :KHQ WKH PHDVXUHPHQW PRGHO LV FRQILUPHG� WKH VWUXFWXUDO PRGHO FDQ
WKHQ EH HYDOXDWHG �+DLU HW DO�� ������ +DLU HW DO� ������ SURSRVH D IRXU�VWHS SURFHVV WR VWDUW
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HYDOXDWLQJ WKH UHOLDELOLW\ DQG YDOLGLW\ RI D UHIOHFWLYH PHDVXUHPHQW PRGHO �+DLU HW DO�� ������
7KH�ILYH�VWHSV�LV�LOOXVWUDWHG�LQ�ILJXUH���

)LJ���� )RXU�6WHSV�RI�(YDOXDWLQJ�D�5HIOHFWLYH�0HDVXUHPHQW 0RGHO�EDVHG�RQ�+DLU�HW�DO���������

6WHS�����,QGLFDWRU�UHOLDELOLW\
,QYHVWLJDWLQJ WKH LQGLFDWRU UHOLDELOLW\ LV WKH ILUVW VWHS LQ HYDOXDWLQJ D UHIOHFWLYH PHDVXUHPHQW
PRGHO �+DLU HW DO�� ������ %HIRUH EHLQJ DEOH WR DVVHVV WKH LQGLFDWRU UHOLDELOLW\� DOO WKH LWHPV
IURP WKH GDWDVHW ZHUH FRQQHFWHG WR WKH FRQVWUXFW WKH\ EHORQJ WR� )XUWKHU� HDFK FRQVWUXFW ZLWK
LWV EHORQJLQJ LWHPV �LQGLFDWRUV� ZDV PRGHOHG DV YDULDEOHV LQ 6PDUW3/6� 7KH LQGLFDWRU
UHOLDELOLW\ LQYROYHV H[DPLQLQJ WR ZKDW H[WHQW HDFK LQGLFDWRU¶V YDULDQFH LV H[SODLQHG E\ LWV
FRQVWUXFW DQG IXUWKHU LQGLFDWHV WKH FRPPXQDOLW\ RI DQ LQGLFDWRU �+DLU HW DO�� ������ +HQFH�
DVVHVVLQJ WKH LQGLFDWRU UHOLDELOLW\ ZDV GRQH E\ SHUIRUPLQJ WKH 6PDUW3/6 DOJRULWKP LQ
6PDUW3/6 DQG H[DPLQLQJ WKH LQGLFDWRU ORDGLQJ RI HDFK LQGLFDWRU �+DLU HW DO�� ������ ,W LV
UHFRPPHQGHG WKDW WKH LQGLFDWRU ORDGLQJ RI HDFK LQGLFDWRU LV DERYH ������ $Q LQGLFDWRU
ORDGLQJ DERYH ����� SURYLGHV DFFHSWDEOH LQGLFDWRU UHOLDELOLW\ DV LW LQGLFDWHV WKDW WKH FRQVWUXFW
H[SODLQV PRUH WKDQ �� SHUFHQW RI WKH LQGLFDWRU¶V YDULDQFH �+DLU HW DO�� ������ 7KH LQGLFDWRU
ORDGLQJ�RI�HDFK�LQGLFDWRU�XVHG�WR�IRUP�RXU�FRQVWUXFWV�LV�IRXQG�LQ�$SSHQGL[���

6WHS�����,QWHUQDO�&RQVLVWHQF\�UHOLDELOLW\
7KH QH[W VWHS LV DVVHVVLQJ WKH LQWHUQDO FRQVLVWHQF\ UHOLDELOLW\ �+DLU HW DO�� ������ :KHQ
DVVHVVLQJ WKH LQWHUQDO FRQVLVWHQF\ UHOLDELOLW\� LW LV WKH GHJUHH WR ZKLFK D FRQVWUXFW¶V LQGLFDWRUV
DUH DVVRFLDWHG ZLWK HDFK RWKHU WKDW DUH H[DPLQHG �+DLU HW DO�� ������ ,I LQGLFDWRUV EHORQJLQJ
WR WKH VDPH FRQVWUXFW DUH LQFRQVLVWHQW LQ ZKDW WKH\ PHDVXUH RU DUH WRR VLPLODU WR HDFK RWKHU�
LW ZLOO UHGXFH WKH FRQVWUXFW YDOLGLW\ �+DLU HW DO�� ������ ,Q 6PDUW3/6� ZH DVVHVVHG WKH LQWHUQDO
FRQVLVWHQF\ UHOLDELOLW\ E\ ORRNLQJ DW WKH FRPSRVLWH UHOLDELOLW\ UKR �&5�� ZKLFK LV RQH RI WKH
SULPDU\ PHDVXUHV RI LQWHUQDO FRQVLVWHQF\ UHOLDELOLW\ �+DLU HW DO�� ������ 7KH YDOXHV RI &5 DUH
FRQVLGHUHG DFFHSWDEOH EHWZHHQ ������� DQG VDWLVIDFWRU\ EHWZHHQ �������� ,I WKH &5 RI DQ
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LQGLFDWRU LV DERYH ��� WKH LQGLFDWRU PD\ EH UHGXQGDQW DQG VKRXOG EH FRQVLGHUHG XQUHOLDEOH
�+DLU�HW�DO���������

6WHS�����&RQYHUJHQW�9DOLGLW\
$VVHVVLQJ WKH FRQYHUJHQW YDOLGLW\ RI HDFK FRQVWUXFW LV WKH WKLUG VWHS �+DLU HW DO�� ������ 7KH
FRQYHUJHQW YDOLGLW\ LV WKH DYHUDJH DPRXQW RI YDULDQFH LQ D FRQVWUXFW WKDW LV H[SODLQHG E\ LWV
LQGLFDWRUV �+DLU HW DO�� ������ 7KHVH YDULDQFHV DUH FRPPRQO\ FDXVHG DQG DIIHFWHG E\ WKH
OHYHO RI PHDVXUHPHQW HUURUV WKDW DUH SUHVHQW LQ WKH GDWD �+DLU HW DO�� ������ 7KH SULPDU\
PHWULF XVHG IRU DVVHVVLQJ FRQYHUJHQW YDOLGLW\ LQ 6PDUW3/6 LV DYHUDJH YDULDQFH H[WUDFWHG
�$9(�� ZKLFK LV HTXLYDOHQW WR GHVFULELQJ WKH OHYHO RI FRPPXQDOLW\ D FRQVWUXFW KDV �+DLU HW
DO�� ������ $Q DFFHSWDEOH OHYHO RI $9( LV YDOXHV DERYH ����� ZKLFK VXJJHVW WKDW WKH FRQVWUXFW
H[SODLQV �� SHUFHQW RU PRUH RI WKH YDULDQFHV LQ WKH LQGLFDWRUV WKDW PDNH XS WKH FRQVWUXFW
�+DLU�HW�DO���������

6WHS�����'LVFULPLQDQW�9DOLGLW\
7KH ILQDO VWHS LQ HYDOXDWLQJ WKH UHIOHFWLYH PHDVXUHPHQW PRGHO LV DVVHVVLQJ WKH GLVFULPLQDQW
YDOLGLW\ �+DLU HW DO�� ������ $VVHVVLQJ WKH H[WHQW WR ZKLFK D FRQVWUXFW LV HPSLULFDOO\ GLVWLQFW
IURP RWKHU FRQVWUXFWV LQ WKH VWUXFWXUDO UHVHDUFK PRGHO LV WKH GLVFULPLQDQW YDOLGLW\ �+DLU HW DO��
������ :H HYDOXDWHG WKH GLVFULPLQDQW YDOLGLW\ LQ 6PDUW3/6 E\ DVVHVVLQJ WKH )RUQHOO�
/DUFNHU FULWHULRQ �)/&�� $ )/& YDOXH DERYH ���� EHWZHHQ WZR FRQVWUXFWV LQGLFDWHV WKDW WKH
FRQVWUXFWV�DUH�REVFXUH��DQG�WKDW�GLVFULPLQDQW�YDOLGLW\�LV�QRW�SUHVHQW �+DLU�HW�DO���������

(YDOXDWLQJ�WKH�6WUXFWXUDO��LQQHU��0RGHO
2QFH WKH PHDVXUHPHQW PRGHO ZDV FRQILUPHG DQG YDOLGDWHG� WKH ILUVW VWHS RI HYDOXDWLQJ WKH
VWUXFWXUDO PRGHO ZDV H[DPLQLQJ WKH SDWK FRHIILFLHQWV E\ SHUIRUPLQJ WKH 6PDUW3/6
DOJRULWKP DQG WHVWLQJ WKHLU VLJQLILFDQFH OHYHO ZLWK D ERRWVWUDS DQDO\VLV �+HQVHOHU HW DO��
������ ,I DQ LQGHSHQGHQW YDULDEOH LV LQFUHDVHG E\ RQH VWDQGDUG GHYLDWLRQ DQG DOO RWKHU
LQGHSHQGHQW YDULDEOHV UHPDLQ FRQVWDQW� WKH SDWK FRHIILFLHQWV DUH WKH FKDQJH LQ VWDQGDUG
GHYLDWLRQ RI WKH GHSHQGHQW YDULDEOHV �+HQVHOHU HW DO�� ������ 7KH VXJJHVWHG DQG FRPPRQO\
XVHG WKUHVKROG IRU VLJQLILFDQFH LV D �� VLJQLILFDQFH OHYHO �S�YDOXH � ��� �+HQVHOHU HW DO��
������ 7R WHVW WKH VLJQLILFDQFH RI WKH QLQH K\SRWKHVHV RI RXU UHVHDUFK PRGHO� ZH HYDOXDWHG
WKH S� DQG W�VWDWLVWLFV ZLWK D ERRWVWUDS DQDO\VLV ZLWK ��� UHVDPSOHV �+HQVHOHU HW DO�� ������
$V WKH VLJQLILFDQFH OHYHO XVHG LQ WKLV VWXG\ LV ��� WKH SDWK FRHIILFLHQWV ZHUH FRQVLGHUHG
VLJQLILFDQW LI WKH W�VWDWLVWLFV ZHUH JUHDWHU WKDQ ���� �:RQJ� ������ 7KH VWUXFWXUDO PRGHO ZDV
IXUWKHU YHULILHG E\ H[DPLQLQJ WKH FRHIILFLHQW RI GHWHUPLQDWLRQ YDOXHV �5ð� ZKLFK LV WKH
H[SODLQHG YDULDQFH RI D GHSHQGHQW FRQVWUXFW �+DLU HW DO�� ������ :KHQ D UHVHDUFK
SKHQRPHQRQ LV \HW WR EH WKRURXJKO\ XQGHUVWRRG� D ORZHU 5ð LV DFFHSWDEOH EXW ZKHQ WKH
SKHQRPHQD�DUH�ZHOO�XQGHUVWRRG��D�KLJKHU�5ð�LV�H[SHFWHG��%HQLWH]�HW�DO���������
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����4XDOLWDWLYH�$SSURDFK
7R FRPSOHPHQW DQG VXSSRUW RXU TXDQWLWDWLYH ILQGLQJV� ZH GHFLGHG WR SHUIRUP TXDOLWDWLYH
LQWHUYLHZV� 4XDOLWDWLYH LQWHUYLHZV DUH E\ .YDOH 	 %ULQNPDQQ ������ GHILQHG DV IROORZV
³7KH TXDOLWDWLYH UHVHDUFK LQWHUYLHZ VHHNV WR XQGHUVWDQG WKH ZRUOG IURP WKH LQWHUYLHZHH
V
SRLQW RI YLHZ� %ULQJLQJ RXW WKH VLJQLILFDQFH RI SHRSOH
V H[SHULHQFH DQG XQFRYHULQJ WKHLU
H[SHULHQFH RI WKH ZRUOG� SULRU WR VFLHQWLILF H[SODQDWLRQ� LV D JRDO´ �.YDOH 	 %ULQNPDQQ�
����� S� ���� $V RXU WDUJHW SRSXODWLRQ IRU WKLV WKHVLV LV 1RUZHJLDQ FLWL]HQV DQG UHVLGHQWV� ZH
EHOLHYH TXDOLWDWLYH LQWHUYLHZV FDQ KHOS LQFUHDVH NQRZOHGJH DERXW WKHLU SHUFHSWLRQV DQG
H[SHULHQFHV ZLWK H�JRYHUQPHQW FKDWERWV� )XUWKHUPRUH� WKH DLP LV WR HODERUDWH DQG H[SODLQ
WKH�ILQGLQJV�IURP�WKH�VXUYH\�

������7KH�,QIRUPDQWV
7KH SHUVRQ EHLQJ LQWHUYLHZHG LV KHUHDIWHU UHIHUUHG WR DV WKH LQIRUPDQW� 7KH LPSRUWDQFH RI D
YDULHG SRSXODWLRQ ZDV WR EH DEOH WR DFFHVV LQIRUPDWLRQ DERXW LQIRUPDQWV RI GLIIHUHQW DJHV�
ZLWK GLIIHUHQW MREV� VRPH ZLWK OLWWOH H[SHULHQFH DQG RWKHUV ZLWK PRUH H[SHULHQFH LQWHUDFWLQJ
ZLWK H�JRYHUQPHQW FKDWERWV� 7KLV LV LPSRUWDQW DV VRFLHW\ FRQVLVWV RI D GLYHUVLW\ RI SHRSOH�
2XU LQIRUPDQWV FRQVLVW RI ERWK ZRPHQ DQG PHQ RI GLIIHUHQW DJHV� 7KHUH LV DQ HYHQ
GLVWULEXWLRQ RI JHQGHU DQG DJH� 7KH LQIRUPDQWV KDYH GLIIHUHQW EDFNJURXQGV� ZRUN DQG
H[SHULHQFH ZLWK WKH XVH RI H�JRYHUQPHQW FKDWERWV� :H FKRVH WR LQWHUYLHZ DGXOWV� DV WKLV
JLYHV PRUH IOH[LELOLW\� ZLWKRXW QHHGLQJ FRQVHQW RU LQIOXHQFH IURP D SDUHQW� +HQFH� WKH
SRSXODWLRQ IRU LQWHUYLHZV ZDV DGXOW 1RUZHJLDQ FLWL]HQV RU UHVLGHQWV RI ����� \HDUV� $
QXPEHU RI HOHYHQ LQIRUPDQWV ZHUH UHFUXLWHG IRU LQWHUYLHZV WKURXJK WKH TXHVWLRQQDLUH� 7KH
LQIRUPDQWV
�GHPRJUDSKLFV�DUH�SUHVHQWHG�LQ�WDEOH���

7DEOH��� ,QIRUPDQWV�'HPRJUDSKLFV

'HPRJUDSKLFV�YDULDEOH )UHTXHQF\

*HQGHU )HPDOH �

0DOH �

$JH ����� �

����� �

����� �

����� �

����� �

����� �

������3URFHGXUH�IRU�'DWD�&ROOHFWLRQ
,QLWLDOO\� LW ZDV SODQQHG WR GR JURXS LQWHUYLHZV WR FUHDWH GLVFXVVLRQ DPRQJ WKH LQIRUPDQWV LQ
WKH LQWHUYLHZ� KRZHYHU� ZH GHFLGHG WR GR RQH�WR�RQH LQWHUYLHZV WR HOLPLQDWH WKH SRVVLELOLW\
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IRU WKH LQIRUPDQWV WR EH LQIOXHQFHG E\ HDFK RWKHU GXULQJ WKH LQWHUYLHZV� 7KH LQIRUPDQWV KDYH
GLIIHUHQW H[SHULHQFHV DQG VNLOOV� WKHUHIRUH LW ZDV LPSRUWDQW WR SHUIRUP VHSDUDWH LQWHUYLHZV� ,W
ZDV GHFLGHG WR GR VHPL�VWUXFWXUHG LQWHUYLHZV GXH WR WKH DELOLW\ IRU IOH[LELOLW\ GXULQJ WKH
LQWHUYLHZV� ,W ZDV SODQQHG WR SHUIRUP �� LQWHUYLHZV DQG HDFK LQWHUYLHZ ZRXOG KDYH D
PD[LPXP OHQJWK RI �� PLQXWHV� (OHYHQ LQWHUYLHZV ZHUH SHUIRUPHG LQ 0DUFK ����� 7HQ RXW
RI HOHYHQ LQWHUYLHZV ZHUH GRQH IDFH�WR�IDFH DQG WKH ILQDO RQH ZDV SHUIRUPHG UHPRWHO\
WKURXJK 0LFURVRIW 7HDPV� 7KH LQWHUYLHZV ZHUH WUDQVFULEHG LQ RUGHU WR DQDO\]H WKH FRQWHQWV
RI WKH LQWHUYLHZ LQ SRVWKHQFH� 7KH LQWHUYLHZ JXLGH WKDW ZDV GHYHORSHG IRU WKH LQWHUYLHZV FDQ
EH IRXQG LQ $SSHQGL[ �� 3ULRU WR WKH LQWHUYLHZ� WKH LQIRUPDQWV KDG WR VLJQ D IRUP ZLWK
LQIRUPDWLRQ DERXW WKH LQWHUYLHZ DQG DVVXUDQFH WKDW WKH LQIRUPDQW¶V LGHQWLW\ ZLOO EH VWRUHG
VDIHO\� 7KH IRUP LV DWWDFKHG LQ $SSHQGL[ �� ,Q DGYDQFH RI WKH LQWHUYLHZV� WKH LQIRUPDQWV
UHFHLYHG VRPH LQIRUPDWLRQ DERXW ZKDW WKH LQWHUYLHZ ZDV DERXW� +RZHYHU� ZH GHFLGHG QRW WR
VKDUH WKH LQWHUYLHZ JXLGH LQ DGYDQFH DV ZH GLG QRW ZDQW WKH LQIRUPDQWV WR EH LQIOXHQFHG LQ
WKHLU DQVZHUV� )XUWKHUPRUH� WKH LQIRUPDQWV ZHUH PDGH DZDUH RI WKHLU ULJKWV� EDVHG RQ 2DWHV
�������ZKHQ�SDUWLFLSDWLQJ�LQ�WKLV�WKHVLV�

� 7KH�ULJKW�QRW�WR�SDUWLFLSDWH
� 7KH�ULJKW�WR�ZLWKGUDZ
� 7KH�ULJKW�WR�JLYH�LQIRUPHG�FRQVHQW
� 7KH�ULJKW�WR�FRQILGHQWLDOLW\

�2DWHV��������S������

,QWHUYLHZ�*XLGH
$Q LQWHUYLHZ JXLGH ZDV GHYHORSHG IURP WKH GDWD FROOHFWHG LQ WKH TXHVWLRQQDLUH� 7KH
TXHVWLRQQDLUH KHOSHG WR SXOO XV LQ WKH ULJKW GLUHFWLRQ ZKHQ LW FDPH WR FKRRVLQJ DQG PDNLQJ
WKH ULJKW LQWHUYLHZ TXHVWLRQV� 7KH VXUYH\ FOHDUO\ VKRZHG WKDW ZH QHHGHG PRUH GHWDLOHG
DQVZHUV WR JHW LQ�GHSWK RQ ZKDW ZH ZDQWHG WR UHVHDUFK� $Q LQWHUYLHZ JXLGH ZDV GHYHORSHG
DQG FRQVLVWHG RI WKUHH GLIIHUHQW SDUWV� 7KH LQWHUYLHZ JXLGH LV IRXQG LQ $SSHQGL[ �� 7KH ILUVW
SDUW FRQVLVWV RI TXHVWLRQV UHODWHG WR HPSRZHUPHQW ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV� WKH
VHFRQG SDUW FRQVLVWV RI TXHVWLRQV UHODWHG WR WUXVWLQJ EHOLHIV ZKHQ XVLQJ H�JRYHUQPHQW
FKDWERWV� 7KH TXHVWLRQV LQ SDUW RQH DQG WZR DUH UDWKHU RSHQ DQG WKH LQIRUPDQWV ZHUH DEOH WR
VSHDN IUHHO\ ZLWKRXW JLYLQJ DQ DVVHVVPHQW VFDOH� 7KH ILQDO SDUW FRQVLVWV RI TXHVWLRQV UHODWHG
WR WKH UHODWLRQVKLS EHWZHHQ WKH WKUHH TXDOLW\ GLPHQVLRQV� HPSRZHUPHQW DQG WUXVWLQJ EHOLHIV�
7KLV ZDV WR VHH LI WKH LQIRUPDQW ZDV DEOH WR VHH D FRQQHFWLRQ EHWZHHQ WKH GLIIHUHQW
FRQVWUXFWV IURP RXU UHVHDUFK PRGHO DQG FRQILUP ILQGLQJV IURP WKH VXUYH\� 7KH LQIRUPDQWV
ZHUH DEOH WR JUDGH WKH UHODWLRQVKLSV LQ WKLV SDUW IURP � WR � GHSHQGLQJ RQ KRZ VWURQJO\ WKH\
IHOW WKDW D UHODWLRQVKLS H[LVWHG� 7KLV ZDV GRQH DV ZH H[SHFWHG WKDW VRPH LQIRUPDQWV ZRXOG
KDYH GLIILFXOWLHV LQ HODERUDWLQJ RQ WKHVH TXHVWLRQV� +RZHYHU� WKH LQIRUPDQWV ZHUH DOORZHG WR
VSHDN�IUHHO\�GXULQJ�WKH�ZKROH�LQWHUYLHZ�ZKHUH�WKH\�IHOW�OLNH�LW�

5HFRUGLQJ
,W ZDV GHFLGHG WKDW DOO LQWHUYLHZV ZRXOG EH UHFRUGHG DQG WKDW WKH UHFRUGLQJV ZRXOG EH VWRUHG
VDIHO\� 7R HQVXUH WKDW WKH QHFHVVDU\ VDIHW\ PHDVXUHV ZRXOG EH IROORZHG� ZH HQGHG XS XVLQJ

��



,6�������0DVWHU�7KHVLV���,QJYLOG�7LVODQG�	�0DUWKH�/¡YVODQG�6RGHIMHG

1HWWVNMHPD ZKLFK LV WKH SUHIHUUHG VRIWZDUH DW WKH 8QLYHUVLW\ RI $JGHU� 1HWWVNMHPD HQDEOHV
UHFRUGLQJ DQG VWRULQJ UHFRUGLQJV LQ D VHFXUH ZD\ �8QLYHUVLW\ RI $JGHU� Q� G�� $OO WKH
LQIRUPDQWV ZHUH LQIRUPHG LQ DGYDQFH WKDW WKH LQWHUYLHZV ZHUH JRLQJ WR EH UHFRUGHG� DQG ZH
FOHDUO\ H[SODLQHG WKDW QR SHUVRQDO LQIRUPDWLRQ WKDW FDQ UHYHDO ZKR WKH\ DUH ZRXOG EH
PHQWLRQHG�GXULQJ�WKH�LQWHUYLHZV�

������3URFHGXUHV�IRU�'DWD�$QDO\VLV
%DVHG RQ 2DWHV ������ HDFK LQWHUYLHZ ZDV WUDQVFULEHG LQWR VHSDUDWH GRFXPHQWV� 7KH
LQWHUYLHZV ZHUH WUDQVFULEHG GLUHFWO\ ZRUG IRU ZRUG EDVHG RQ ZKDW WKH LQIRUPDQW VDLG LQ
RUGHU WR QRW FUHDWH DQ\ NLQG RI FKDQJH LQ WKH LQIRUPDQW
V UHVSRQVH� 7KLV ZDV GRQH WR HQVXUH
UHOLDELOLW\� ,Q WKH WUDQVFULSWV� TXHVWLRQV OLNH� ³UHSHDW TXHVWLRQ SOHDVH"´ ZDV UHPRYHG IURP WKH
WUDQVFULSWLRQ DV LW KDV QR EHDULQJ RQ WKH LQIRUPDQW
V DQVZHU� $IWHU WUDQVFULELQJ WKH LQWHUYLHZ�
WKH LQIRUPDQWV ZHUH JLYHQ WKH RSSRUWXQLW\ WR UHDG WKHLU RZQ LQWHUYLHZ WR FRQILUP WKDW WKH
WUDQVFULELQJ�RI�WKH�LQWHUYLHZ�ZDV�FRUUHFW�

2SHQ�&RGLQJ
2QFH WKH WUDQVFULSWLRQ ZDV GRQH� ZH VWDUWHG DQDO\]LQJ WKH LQWHUYLHZV� 7KH GDWD IURP WKH
LQWHUYLHZV ZHUH FRGHG� DQG WKLV ZDV GRQH E\ LQLWLDOO\ FROOHFWLQJ DOO GDWD LQ RQH GRFXPHQW�
$OO GDWD ZDV UHDG WKRURXJKO\ DQG WKHQ GLYLGHG LQWR WKUHH GLIIHUHQW OHYHOV RI UHOHYDQFH� 7KH
OHYHOV RI UHOHYDQFH DUH GLYLGHG LQWR PDLQ KHDGLQJV DV� LUUHOHYDQW� VRPHZKDW UHOHYDQW� DQG
UHOHYDQW �2DWHV� ������ )XUWKHU� ZH GLYLGHG WKH GDWD LQWR GLIIHUHQW FDWHJRULHV� 7KH FDWHJRULHV
ZHUH EDVHG RQ WKH FRQVWUXFWV IURP WKH VXUYH\� &28� ,03� 0($� 6('� ,4� 64� 694� DQG
75%� )XUWKHUPRUH� ZH ORRNHG DW WKH VHJPHQWV DQG FDWHJRULHV WR LGHQWLI\ SRWHQWLDO
FRQQHFWLRQV��2DWHV��������

9DOLGDWLRQ�DQG�5HOLDELOLW\
7KH H[WHQW WR ZKLFK ZH H[DPLQH ZKDW LW LV LQWHQGHG WR H[DPLQH LV FUXFLDO LQ UHJDUG WR WKH
YDOLGDWLRQ RI RXU UHVXOWV �.YDOH 	 %ULQNPDQQ� ������ $V D EDVHOLQH IRU YDOLGDWLRQ� ZH IRXQG
LW LPSRUWDQW WR FRQVLGHU WKH LPSRUWDQFH RI LQFOXGLQJ LQIRUPDQWV RI GLIIHUHQW EDFNJURXQGV�
DJHV� DQG JHQGHUV� )XUWKHU� YDOLGDWLRQ RI WKH TXDOLWDWLYH GDWD KDV EHHQ GRQH EDVHG RQ WKH
³9DOLGDWLRQ LQ VHYHQ VWDJHV´ E\ .YDOH 	 %ULQNPDQQ ������� 7KH VHYHQ VWDJHV DGGUHVV WKH
GLIIHUHQW VWDJHV LQ D VWXG\ WKDW H[SODLQV ZKDW LV LPSRUWDQW WR FRQVLGHU DQG WKLQN DERXW ZKHQ
LW FRPHV WR YDOLGDWLRQ LQ D UHVHDUFK VWXG\ OLNH WKLV WKHVLV �.YDOH 	 %ULQNPDQQ� ����� S�
������7KH�VHYHQ�VWDJHV�RI�YDOLGDWLRQ�ZHUH�XVHG�LQ�WKLV�VWXG\�DQG�DUH�SUHVHQWHG�LQ�WDEOH���
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7DEOH��� 9DOLGDWLRQ�LQ�6HYHQ�6WDJHV�EDVHG�RQ�.YDOH�	�%ULQNPDQQ�������

7KHPDWL]DWLRQ 9DOLGDWLRQ GXULQJ WKHPDWL]DWLRQ LV DERXW KRZ VWDEOH DQG VROLG D UHVHDUFK
VWXG\ LV ZKHQ LW FRPHV WR WKHRUHWLFDO DVVXPSWLRQV� 7KH OLQN EHWZHHQ
WKHRU\ UHVHDUFK TXHVWLRQV �.YDOH 	 %ULQNPDQQ� ����� S� ����� 7KH
WKHRUHWLFDO EDFNJURXQG RI WKLV VWXG\ ZDV FDUHIXOO\ UHYLHZHG DQG VHOHFWHG
LQ WKH EHJLQQLQJ� 6WXGLHV WKDW KDYH EHHQ FLWHG PXOWLSOH WLPHV ZHUH VHHQ
DV D VWURQJ YDOLGDWLRQ SRLQW� 7KH GHYHORSPHQW RI RXU UHVHDUFK TXHVWLRQ
DQG K\SRWKHVHV ZHUH EDVHG RQ WKH OLWHUDWXUH IURP WKH WKHRUHWLFDO
EDFNJURXQG�

3ODQQLQJ 7KH YDOLGDWLRQ VWDJH RI SODQQLQJ LV DERXW WKH YDOLGLW\ RI WKH UHVHDUFK
GHVLJQ� )RU D UHVHDUFK GHVLJQ WR EH YDOLG� LW LV LPSRUWDQW WKDW WKH TXDOLW\
RI WKH UHVHDUFK SODQ LV VWURQJ� DV WKH NQRZOHGJH FUHDWHG LQ D UHVHDUFK
VWXG\ GHSHQGV RQ LW� ,W LV DOVR LPSRUWDQW WR WKLQN DERXW WKH GLIIHUHQW
PHWKRGV WKDW FDQ EH XVHG LQ D VWXG\ DV WKLV LV DERXW WKH VWXG\
V SXUSRVH
DQG WRSLF �.YDOH 	 %ULQNPDQQ� ����� S� ����� �)URP DQ HWKLFDO
SHUVSHFWLYH� D YDOLG UHVHDUFK GHVLJQ VKRXOG SURGXFH NQRZOHGJH WKDW LV
EHQHILFLDO WR KXPDQV DQG PLQLPL]H KDUPIXO FRQVHTXHQFHV� �.YDOH 	
%ULQNPDQQ� ����� S� ����� &KRRVLQJ D PL[HG PHWKRGV DSSURDFK ZDV RQH
RI WKH FKRLFHV PDGH WR HQVXUH YDOLGLW\ UHJDUGLQJ WKH TXDOLW\ RI WKH
UHVHDUFK GHVLJQ� $GGLWLRQDOO\� WKH OLWHUDWXUH UHYLHZ� UHDGLQJ UHOHYDQW
VWXGLHV� DQG DGRSWLQJ FRQFHSWV WKDW KDYH DOUHDG\ EHHQ YDOLGDWHG WKURXJK
RWKHU�VWXGLHV�KDYH�EHHQ�LPSRUWDQW�

,QWHUYLHZLQJ 7KH LQWHUYLHZLQJ YDOLGDWLRQ VWDJH LV DERXW ERWK WKH TXDOLW\ DQG
FUHGLELOLW\ RI WKH LQWHUYLHZ LWVHOI DQG WKH SHUVRQ LQWHUYLHZLQJ� ,W LV
LPSRUWDQW WKDW WKH SHUVRQ LQWHUYLHZLQJ PDNHV D WKRURXJK LQTXLU\ DERXW
ZKDW WKH LQIRUPDQW DFWXDOO\ PHDQV ZKHQ WKH LQIRUPDQW DQVZHUV
TXHVWLRQV GXULQJ WKH LQWHUYLHZ� 7KH LQIRUPDWLRQ JLYHQ GXULQJ DQ
LQWHUYLHZ PXVW EH FKHFNHG HYHQO\ GXULQJ WKH LQWHUYLHZ �.YDOH 	
%ULQNPDQQ� ����� S� ����� :H GHYHORSHG LQWHUYLHZ TXHVWLRQV EDVHG RQ
WKH VXUYH\ TXHVWLRQV WKDW ZHUH DGDSWHG IURP SUHYLRXV VWXGLHV� :H KDG D
VWURQJ IRFXV RQ DFWLYHO\ OLVWHQLQJ WR ZKDW WKH LQIRUPDQWV VDLG GXULQJ WKH
LQWHUYLHZV� 7KH TXHVWLRQV LQ WKH LQWHUYLHZ JXLGH ZHUH IRUPXODWHG LQ D
VLPSOH ZD\ WR DYRLG FRQIXVLRQ DQG PLVXQGHUVWDQGLQJV IRU WKH
LQIRUPDQWV GXULQJ WKH LQWHUYLHZ� $IWHU UHDOL]LQJ WKDW RQH RI RXU TXHVWLRQV
ZDV GLIILFXOW IRU WKH LQIRUPDQWV WR XQGHUVWDQG� ZH UHPRYHG LW DQG GLG QRW
XVH WKH DQVZHUV WR WKH TXHVWLRQV� 7KLV LV IXUWKHU H[SODLQHG LQ FKDSWHU ��
$V ZH ZHQW IRU VHPL�VWUXFWXUHG LQWHUYLHZV� ZH KDG WKH RSSRUWXQLW\ WR
IROORZ XS WKH LQIRUPDQWV GXULQJ WKH LQWHUYLHZ ZLWK IROORZ�XS TXHVWLRQV
ZKHUH LW ZDV QHFHVVDU\ LI WKHUH ZDV DQ\WKLQJ XQFOHDU LQ ZKDW WKH\ PHDQW�
,I WKH GDWD WKH LQIRUPDQW SURYLGHG FRXOG EH LQWHUSUHWHG LQ VHYHUDO
GLUHFWLRQV� ZH FDPH XS ZLWK FRQWURO TXHVWLRQV WR FRQILUP ZKDW WKH
LQIRUPDQW�DFWXDOO\�PHDQW�

7UDQVFULELQJ �:KHQ FKRRVLQJ WKH YHUEDO VW\OH RI WKH WUDQVFULSW� WKH TXHVWLRQ DULVHV DV
WR ZKDW FRQVWLWXWHV D YDOLG WUDQVIHU IURP RUDO WR ZULWWHQ IRUP� �.YDOH 	
%ULQNPDQQ� ����� S� ����� 7KH WUDQVFULSW RI WKH LQWHUYLHZV ZDV ZULWWHQ
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ZRUG IRU ZRUG EDVHG RQ ZKDW WKH LQIRUPDQWV VDLG� 7KH LQIRUPDQWV ZHUH
DOVR JLYHQ WKH RSSRUWXQLW\ WR UHDG WKHLU RZQ WUDQVFULSW DIWHUZDUGV WR
FRQILUP�ZKHWKHU�WKH�FRQWHQWV�ZHUH�FRUUHFW�

$QDO\]LQJ 7KH DQDO\]LQJ VWDJH LV DERXW WKH LQWHUSUHWDWLRQ RI WKH LQWHUYLHZ WH[W� DQG
WKDW LW LV LPSRUWDQW WKDW WKH LQWHUSUHWDWLRQ LV ORJLFDO� ,W LV DOVR DERXW WKH
YDOLGLW\ RI WKH TXHVWLRQV WKDW DUH DVNHG WR WKH LQWHUYLHZ WH[W WKDW KDV EHHQ
ZULWWHQ �.YDOH 	 %ULQNPDQQ� ����� S� ����� 7KLV VWXG\ KDV EHHQ ZULWWHQ
LQ (QJOLVK� EXW WKH LQWHUYLHZV KDYH EHHQ SHUIRUPHG LQ 1RUZHJLDQ GXH WR
LQIRUPDQWV EHLQJ PRUH FRPIRUWDEOH ZLWK WKHLU QDWLYH ODQJXDJH� 7KLV ZDV
GRQH LQ RUGHU WR DYRLG ODQJXDJH FRQIXVLRQ RU PLVXQGHUVWDQGLQJV� 7KH
TXDOLWDWLYH DQDO\VLV ZDV FRQGXFWHG LQ 1RUZHJLDQ� EXW UHVXOWV IURP WKH
DQDO\VLV KDYH EHHQ WUDQVODWHG LQWR (QJOLVK� $V ZH KDYH WUDQVODWHG
1RUZHJLDQ LQWR (QJOLVK� ZH KDYH EHHQ YHU\ GLOLJHQW WR WUDQVODWH
FRUUHFWO\ LQ RUGHU WR PDLQWDLQ WKH FUHGLELOLW\ DQG YDOLGLW\ RI WKH FRQWHQW
WKDW WKH LQIRUPDQWV KDYH SURYLGHG� 7KH TXRWHV IURP WKH LQIRUPDQWV FDQ
EH�UHDG�LQ�ERWK�1RUZHJLDQ�DQG�(QJOLVK�LQ�$SSHQGL[���

9DOLGDWLRQ ,W PXVW EH FRQVLGHUHG ZKLFK IRUP RI YDOLGDWLRQ VKRXOG EH XVHG ZKHQ LW
FRPHV WR D VSHFLILF UHVHDUFK VWXG\� ,W LV LPSRUWDQW WKDW WKH DVVHVVPHQW RI
WKH IRUP RI YDOLGDWLRQ LV WKRURXJKO\ UHIOHFWHG� ,W LV DOVR DERXW WKH
LPSOHPHQWDWLRQ RI WKH SURFHGXUHV WKDW FRPH ZLWK WKH VSHFLILF IRUP RI
YDOLGDWLRQ DQG WKH GHWHUPLQDWLRQ RI ZKDW WKH WDUJHW JURXS LV DQG WKH
YDOLGLW\ RI UHVXOWV WKDW WKH VWXG\ KDV DUULYHG DW �.YDOH 	 %ULQNPDQQ�
����� S� ����� :H EHOLHYH WKDW RXU ILQGLQJV DUH YDOLG IRU RXU WDUJHW
JURXS� ZKLFK LV WKH 1RUZHJLDQ SRSXODWLRQ� ,Q DOO SUREDELOLW\� RXU
ILQGLQJV PD\ EH YDOLG LQ ERWK WKH SXEOLF DQG SULYDWH VHFWRUV EHFDXVH RXU
FKRLFH�RI�LQIRUPDQWV�UHIOHFWV�1RUZHJLDQ�VRFLHW\�

5HSRUWLQJ �7KLV LQYROYHV WKH TXHVWLRQ RI ZKHWKHU D UHSRUW SURYLGHV D YDOLG
GHVFULSWLRQ RI WKH PDLQ ILQGLQJV RI D VWXG\� DV ZHOO DV WKH UHDGHU
V UROH DV
D YDOLGLW\ DVVHVVRU RI WKH UHVXOWV´ �.YDOH 	 %ULQNPDQQ� ����� S� �����
$OO DQVZHUV IURP WKH LQIRUPDQWV KDYH EHHQ LQFOXGHG LQ WKH DQDO\VLV� DQG
WKH UHVXOWV LQ WKH TXDOLWDWLYH SDUW DUH EDVHG RQ DOO WKH GLIIHUHQW RSLQLRQV
WKDW WKH LQIRUPDQWV KDYH SRLQWHG RXW� 2XU ILQGLQJV DUH DOVR TXDOLW\
DVVXUHG�DV�DOO�LQWHUYLHZV�ZHUH�UHFRUGHG�

����5HVHDUFK�(WKLFV
7KHUH DUH VHYHUDO SRWHQWLDO HWKLFDO LVVXHV WR FRQVLGHU ZKHQ SHUIRUPLQJ DQG FROOHFWLQJ GDWD
ZLWK D PL[HG PHWKRG VWXG\� :LWK WKLV VWXG\� D JUHDW GHDO RI LQIRUPDWLRQ KDV EHHQ FROOHFWHG
IURP�ERWK�WKH�TXHVWLRQQDLUH�DQG�IROORZ�XS�LQWHUYLHZV�

,Q WKH TXHVWLRQQDLUH� WKH DQRQ\PLW\ RI UHVSRQGHQWV DQG FRQILGHQWLDOLW\ KDYH EHHQ FUXFLDO WR
DGGUHVV� +HQFH� ZH PDGH WKH GHFLVLRQ WR SURYLGH WKH VXUYH\ WKURXJK WKH 6XUYH\;DFW
VRIWZDUH DQG WR NHHS WKH TXHVWLRQQDLUH DQRQ\PRXV� ,Q JHQHUDO� WKH UHVSRQGHQWV RQO\ KDG WR

��
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LQIRUP DERXW JHQHUDO GHPRJUDSKLFV DQG LW ZDV RQO\ SRVVLEOH WR DGG DQ HPDLO DGGUHVV LI
UHVSRQGHQWV ³FKHFNHG RII´ WKDW WKH\ ZHUH LQWHUHVWHG LQ SDUWLFLSDWLQJ LQ IROORZ�XS LQWHUYLHZV�
)XUWKHUPRUH� WKH TXHVWLRQQDLUH FRQWDLQHG DQ LQIRUPDWLYH SDJH �$SSHQGL[ �� DERXW WKH
SXUSRVH�RI�WKH�VWXG\�DQG�ZKDW�GDWD�ZRXOG�EH�FROOHFWHG�

,Q WKH IROORZ�XS LQWHUYLHZV� DOO SDUWLFLSDQWV ZHUH SUHVHQWHG ZLWK DQ LQIRUPDWLYH SDJH
�$SSHQGL[ �� DQG WKHLU ULJKWV DV LQIRUPDQWV LQ RUGHU WR PDNH DQ LQIRUPHG FRQVHQW WR SDUWDNH
LQ WKLV VWXG\� $OO WKH LQIRUPDQWV ZHUH JLYHQ WKH RSSRUWXQLW\ WR JR WKURXJK DQG FRQILUP WKHLU
TXRWHV� $ FKDOOHQJH LQ WKH IROORZ�XS LQWHUYLHZV ZDV WKDW VRPH TXHVWLRQV ZHUH GLIILFXOW WR
DQVZHU� 7KLV PD\ KDYH PDGH LQIRUPDQWV IHHO EDG DERXW WKHPVHOYHV DQG DIIHFWHG WKHLU
DQVZHUV LQ WKH GLUHFWLRQ WKH\ IHOW ZHUH WKH ³ULJKW´ DQVZHU� ,Q WKLV LQVWDQFH� LW ZDV LPSRUWDQW
WR WHOO WKH LQIRUPDQW LQ DGYDQFH WKDW VRPH TXHVWLRQV ZRXOG EH GLIILFXOW WR DQVZHU LI WKHUH LV D
ODFN RI H[SHULHQFH ZLWK H�JRYHUQPHQW FKDWERWV DQG WKDW LW LV SHUIHFWO\ ILQH QRW WR KDYH D
VXSSOHPHQWDU\�DQVZHU�

3ULRU WR WKH GDWD FROOHFWLRQ ZH VXEPLWWHG RXU UHVHDUFK VWXG\ WR WKH 1RUZHJLDQ 6RFLDO 6FLHQFH
'DWD 6HUYLFH �16'� DV WKLV LV UHTXLUHG LI WKH VWXG\ LV WR LQFOXGH DQ\ IRUP RI LGHQWLILDEOH
SHUVRQDO LQIRUPDWLRQ �16'� Q� G�� ,Q WKH GDWD FROOHFWLRQ RI WKLV WKHVLV� LW ZDV QRW QHFHVVDU\ WR
UHWULHYH SHUVRQDO LQIRUPDWLRQ VXFK DV QDPH� UHOLJLRQ� HWKQLFLW\� HWF� +RZHYHU� DV ZH ZDQWHG
WR UHWULHYH HPDLO�DGGUHVVHV IRU SRWHQWLDO IROORZ�XS LQWHUYLHZV DQG DXGLR UHFRUG WKH
LQWHUYLHZV� ZH ZHUH REOLJHG WR DSSO\ WR 16'� 7KH HPDLO�DGGUHVVHV ZHUH RQO\ VWRUHG LQ
6XUYH\;DFW DQG ZHUH GHOHWHG IURP WKH GDWDVHW XVHG IRU WKH DQDO\VLV� 7KH DXGLR UHFRUGLQJV
FROOHFWHG ZHUH VWRUHG VDIHO\� XVLQJ WKH 1HWWVNMHPD VRIWZDUH GXULQJ WKH SHULRG RI WKH UHVHDUFK
VWXG\� 7KH UHFRUGLQJV ZHUH GHOHWHG ZKHQ WKH VWXG\ ZDV ILQLVKHG� 7KH DJUHHPHQW ZLWK RXU
LQIRUPDQWV ZDV WKDW WKH\ ZLOO DOZD\V EH NHSW DQRQ\PRXV� 7KXV� ZH QHYHU PDGH D OLVW ZLWK
IXOO QDPHV RI FDQGLGDWHV IRU WKH LQWHUYLHZV� :H XVHG SDVVFRGHV DQG QXPEHUV WKDW ZHUH
LQWHUQDO EHWZHHQ XV UHVHDUFKHUV LQ WKH VWXG\� DQG ZKLFK ZHUH LPSRVVLEOH IRU DQ\RQH HOVH WR
XQGHUVWDQG� $XGLR UHFRUGLQJV WKDW ZHUH VDYHG ZHUH GHOHWHG RQFH WKH WUDQVFULSWLRQ ZDV
FRPSOHWH�

����0L[HG�0HWKRGV�$SSURDFK�&KDOOHQJHV
7KH XVH RI WKH PL[HG PHWKRG KDV VHYHUDO OLPLWDWLRQV DQG FKDOOHQJHV� 7KH DXWKRUV RI WKH
VWXG\ GR QRW KDYH PXFK H[SHULHQFH ZLWK SHUIRUPLQJ PL[HG PHWKRGV VWXGLHV� DQG WKHUH DUH
IHZ VWXGLHV LQ WKH ,6 ILHOG WKDW KDYH XVHG PL[HG PHWKRGV DSSURDFKHV� 7KXV� LW KDV EHHQ D
FKDOOHQJH WR ILQG LQVSLUDWLRQ IURP SUHYLRXV VWXGLHV� 7KH XVH RI D PL[HG PHWKRG LV D
WLPH�FRQVXPLQJ SURFHVV DV WZR GLIIHUHQW PHWKRGV DUH XVHG DQG FRPELQHG� (VSHFLDOO\
FKDOOHQJLQJ ZKHQ ZRUNLQJ ZLWK WZR PHWKRGV LV WR EH GLOLJHQW ZLWK ZKDW PHWKRG \RX UHIHU WR
LQ \RXU ZRUN� DQG WR ZKDW SXUSRVH� +HQFH� LW LV LPSRUWDQW WR KDYH WKH ULJKW IRFXV WKURXJKRXW
WKH VWXG\� WR PDNH VXUH ZH HQG XS PHDVXULQJ ZKDW ZH LQWHQGHG� FRPELQLQJ WKH PHWKRGV
XVHG LQ RUGHU WR SURSHUO\ DGGUHVV WKH UHVHDUFK TXHVWLRQ� ,W KDV EHHQ FUXFLDO IRU WKH DXWKRUV WR
FRPPXQLFDWH�ZHOO�DQG�RIWHQ�WKURXJKRXW�WKH�VWXG\�

��
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���5HVXOWV

,Q WKLV FKDSWHU� ZH ZLOO SUHVHQW WKH UHVXOWV DQG RXWFRPHV RI WKH PL[HG PHWKRGV DSSURDFK
ZLWK ERWK TXDQWLWDWLYH DQG TXDOLWDWLYH PHWKRGV� )LUVW� ZH GHVFULEH WKH DQDO\VLV DQG UHVXOWV RI
�� WKH TXDQWLWDWLYH DSSURDFK �� WKH TXDOLWDWLYH DSSURDFK �� KRZ WKH TXDOLWDWLYH DSSURDFK
FRPSOHPHQWV�WKH�TXDQWLWDWLYH�ILQGLQJV�

����5HVXOWV�IURP�4XDQWLWDWLYH�$QDO\VLV
7KH ILUVW VWHS RI WKH DQDO\VLV LQ 6PDUW3/6 ZDV HYDOXDWLQJ WKH PHDVXUHPHQW WKHRU\ DQG
SHUIRUPLQJ HYDOXDWLRQV RI WKH UHOLDELOLW\� 7KLV ZDV GRQH E\ HYDOXDWLQJ WKH LQGLFDWRU ORDGLQJV
DQG FRPSRVLWH UHOLDELOLW\ �&5�� $OO WKH LQGLFDWRU ORDGLQJV IRU HDFK RI WKH FRQVWUXFWV
�$SSHQGL[ �� DQG WKH &5 LOOXVWUDWHG LQ WDEOH �� KDYH YDOXHV DERYH ���� VKRZLQJ VDWLVIDFWRU\
LQGLFHV RI LQWHUQDO FRQVLVWHQF\� 7KH YDOLGLW\ RI WKH ILUVW�RUGHU FRQVWUXFWV ZDV HYDOXDWHG ZLWK
WKH DYHUDJH YDULDQFH H[WUDFWHG �$9(� DQG WKH )RUQHOO�/DUFNHU &ULWHULRQ �)/&�� VKRZQ LQ
WDEOH �� (VWDEOLVKLQJ YDOLGLW\ UHTXLUHV WKDW WKH DYHUDJH YDULDQFH H[WUDFWHG �$9(� LV JUHDWHU
WKDQ ����� WKDW WKH FRUUHODWLRQ EHWZHHQ WKH GLIIHUHQW YDULDEOHV LQ WKH FRQILUPDWRU\ PRGHOV
GRHV QRW H[FHHG ��� SRLQWV� DV WKLV VXJJHVWV ORZ GLVFULPLQDWLRQ� DQG WKDW WKH VTXDUH URRW RI
HDFK�IDFWRU¶V�$9(�LV�ODUJHU�WKDQ�LWV�FRUUHODWLRQV�ZLWK�RWKHU�IDFWRUV��)RUQHOO�	�/DUFNHU��������

7DEOH��� 'LVFULPLQDQW�9DOLGLW\�DQG�&RQVWUXFW�'HVFULSWLYH 6WDWLVWLFV�

'LVFULPLQDQW�9DOLGLW\��)/&� &RQVWUXFW

(03 ,4 86( 6$7 694 64 75% 0HDQ 6' &5 $9(

(03 ���� (03

,4 ���� ���� ,4 ���� ���� ���� ����

86( ���� ���� ���� 86( ���� ���� ���� ����

6$7 ���� ���� ���� ���� 6$7 ���� ���� ���� ����

694 ���� ���� ���� ���� ���� 694 ���� ���� ���� ����

64 ���� ���� ���� ���� ���� ���� 64 ���� ���� ���� ����

75% ���� ���� ���� ���� ���� ���� ���� 75% ���� ���� ���� ����

'LDJRQDO�YDOXHV��LQ�EROG��DUH�WKH�VTXDUH�URRW�RI�WKH�DYHUDJH�YDULDQFH�H[WUDFWHG��$9(���2II�GLDJRQDO
HOHPHQWV�DUH�WKH�FRUUHODWLRQV�EHWZHHQ�FRQVWUXFWV�

$IWHU FRQILUPDWLRQ RI WKH PHDVXUHPHQW PRGHO� WKH K\SRWKHVHV ZHUH WHVWHG E\ DVVHVVLQJ WKH
SDWK FRHIILFLHQWV DQG VLJQLILFDQFH LQ WKH VWUXFWXUDO PRGHO� 7R WHVW WKH K\SRWKHVHV� WKH
VWUXFWXUDO PRGHO ZDV DQDO\]HG E\ DVVHVVLQJ WKH SDWK FRHIILFLHQWV DQG WKHLU VLJQLILFDQFH E\

��
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SHUIRUPLQJ WKH 6PDUW3/6 $OJRULWKP DQG D ERRWVWUDS DQDO\VLV� )LJXUH � SUHVHQWV WKH UHVXOWV
RI WKH DQDO\VLV� $OO WKH WKUHH TXDOLW\ GLPHQVLRQV ZHUH IRXQG WR KDYH D VLJQLILFDQW SRVLWLYH
LQIOXHQFH RQ HPSRZHUPHQW� VXSSRUWLQJ +�� +�� DQG +�� 7KH DQDO\VLV VKRZV WKDW WKHUH LV D
VLJQLILFDQW SRVLWLYH LQIOXHQFH RI LQIRUPDWLRQ DQG VHUYLFH TXDOLW\ RQ WUXVWLQJ EHOLHIV�
VXSSRUWLQJ +� DQG +�� 7KH HIIHFW RI V\VWHP TXDOLW\ RQ WUXVWLQJ EHOLHIV ZDV QRW IRXQG
VLJQLILFDQW DQG +� LV WKHUHIRUH GLVPLVVHG� %\ ORRNLQJ DW WKH SDWK FRHIILFLHQWV� WKH VWUHQJWK RI
WKH UHODWLRQVKLSV GLIIHUV� 2XW RI WKH WKUHH TXDOLW\ GLPHQVLRQV� VHUYLFH TXDOLW\ KDV WKH
VWURQJHVW LQIOXHQFH RQ WUXVWLQJ EHOLHIV ZLWK ������ ZKLOH WKH LQIOXHQFH WKH TXDOLW\ GLPHQVLRQV
KDYH RQ HPSRZHUPHQW LV PRUH HYHQ� ZLWK VHUYLFH TXDOLW\ DV WKH VWURQJHVW UHODWLRQVKLS RI
������ 7KHUH LV D VLJQLILFDQW SRVLWLYH HIIHFW RI WUXVWLQJ EHOLHIV DQG HPSRZHUPHQW RQ
VDWLVIDFWLRQ� VXSSRUWLQJ +� DQG +�� /DVWO\� WKH DQDO\VLV DOVR VKRZV WKDW VDWLVIDFWLRQ KDV D
SRVLWLYH�VLJQLILFDQW�LQIOXHQFH�RQ�LQWHQWLRQ�WR�XVH��VXSSRUWLQJ�+���

)LJ���� 5HVHDUFK�0RGHO�ZLWK�+\SRWKHVHV�7HVWLQJ�5HVXOWV�

��
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����5HVXOWV�IURP�4XDOLWDWLYH�$QDO\VLV
7KH SXUSRVH RI SHUIRUPLQJ LQWHUYLHZV ZDV WR FRPSOHPHQW DQG HODERUDWH WKH TXDQWLWDWLYH
ILQGLQJV� 7KXV� WKH ILQGLQJV IURP WKH LQWHUYLHZV DUH SUHVHQWHG WRJHWKHU ZLWK D VXPPDU\ RI
WKH TXDQWLWDWLYH ILQGLQJV LQ WHQ GLIIHUHQW FDWHJRULHV WR ZKLFK WKH ILQGLQJV EHORQJ� 6HYHUDO
ILQGLQJV DUH GHVFULEHG LQ TXRWHV IURP WKH LQIRUPDQWV� EXW WKHUH LV DOVR D VHSDUDWH WH[W WKDW WKH
DXWKRUV KDYH SXW WRJHWKHU DV D VXPPDU\ RI WKH YDULRXV DQVZHUV WKDW KDYH EHHQ FROOHFWHG
IURP�WKH�TXDOLWDWLYH�LQWHUYLHZV�

&RPSHWHQFH�RI�XVHU��&28�
7KH PHDQ RI &28�� &28�� DQG &28� UDQJH IURP ���� WR ����� 7KLV LQGLFDWHV WKDW WKH
PDMRULW\ IHHOV WKDW WKH\ KDYH WKH FRPSHWHQFH WR XVH FKDWERWV� 7KLV LV QRW XQH[SHFWHG DV WKH
PHDQ DJH JURXS LV TXLWH \RXQJ DQG LV XVHG WR WKH XVH RI WHFKQRORJ\� )XUWKHU� ZH REVHUYH LQ
WKH LQWHUYLHZV WKDW RXU LQIRUPDQWV H[SHULHQFH WKHLU VNLOOV LQ UHODWLRQ WR WKH XVH RI FKDWERWV DV
DIIRUGDEOH DQG HDV\� ZKLFK LV LQ DFFRUGDQFH ZLWK WKH UHVXOWV IURP WKH VXUYH\� 7KH VNLOOV DUH
GHVFULEHG DV JRRG HQRXJK ZKLFK PHDQV WKDW WKH\ DUH RIWHQ DEOH WR XVH D FKDWERW ZKHQ WKH\
DVN VLPSOH TXHVWLRQV� 6RPH H[SODLQ WKDW WKH\ DUH PRUH OLPLWHG ZKHQ LW FRPHV WR WKHLU VNLOOV
ZLWK FKDWERWV DQG WKDW WKLV LV EHFDXVH WKH\ KDYH OLWWOH H[SHULHQFH� 7KH PRUH WKH\ KDYH XVHG D
FKDWERW� WKH PRUH WKH\ IHHO WKH\ KDYH PDVWHUHG LQWHUDFWLQJ ZLWK D FKDWERW� 7KH PDMRULW\ IHHO
WKDW�WKH�VNLOOV�DUH�JRRG�HQRXJK��ZKLOH�IHZHU�IHHO�WKDW�WKH\�GR�QRW�KDYH�HQRXJK�VNLOOV�

,QIRUPDQWV 4XRWH

,QIRUPDQW�� �, IHHO , FDQ GR LW TXLWH ZHOO� 1RZ , KDYH QRW XVHG LW YHU\ PXFK� EXW IURP ZKDW ,
KDYH XVHG WKH FKDWERW IRU ZKHQ , KDYH DVNHG VLPSOH TXHVWLRQV� , IHHO WKDW PRVW RI
WKH DQVZHUV , KDYH UHFHLYHG KDYH EHHQ ILQH DQG WKH LQIRUPDWLRQ KDV EHHQ ILQH DV
ZHOO��,�XVH�LW�PRUH�DQG�PRUH�´

,QIRUPDQW�� ³0\�VNLOOV�DUH�JRRG�HQRXJK�´

,QIRUPDQW�� �0\�VNLOOV�DUH�OLPLWHG��EXW�DGHTXDWH�WR�JHW�WKH�KHOS�,�QHHG��

,QIRUPDQW�� �,�ZDQW�WR�VD\�WKDW�,�IHHO�,�FDQ�KDQGOH�LW�ZHOO��,�KDYH�QR�SUREOHP�XQGHUVWDQGLQJ�WKH
ZD\�LW�ZRUNV�´

,PSDFW�RI�V\VWHP�XVDJH��,03�
7KH PHDQ RI ,03�� ,03�� DQG ,03� UDQJH IURP ���� WR ����� 7KLV LQGLFDWHV WKDW WKH
PDMRULW\ LV QHXWUDO ZKHQ DVNHG LI WKH\ IHHO WKDW WKH\ KDYH FRQWURO RYHU WKH WDVN WKDW WKH\ ZDQW
WR SHUIRUP� FRQWURO RYHU WKH LQIOXHQFH RYHU ZKDW KDSSHQV GXULQJ WKH LQWHUDFWLRQ DQG LI WKH\
IHHO WKDW WKH\ KDYH JRRG FRQWURO RYHU ZKDW KDSSHQV GXULQJ WKH LQWHUDFWLRQ ZLWK D FKDWERW� :H
REVHUYH WKDW WKH UHVSRQVHV YDU\� :KHQ DVNHG DERXW WKH IHHOLQJ RI FRQWURO ZKHQ LQWHUDFWLQJ
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ZLWK D FKDWERW� WKH PDMRULW\ IHHO LQ FRQWURO LI WKH LQIRUPDQWV NQRZ ZKDW WR DVN LQ DGYDQFH
EHIRUH LQWHUDFWLQJ ZLWK WKH FKDWERW� 6HYHUDO LQIRUPDQWV H[SODLQ WKDW WKH\ IHHO WKH\ DUH ORVLQJ
FRQWURO LI WKH FKDWERW GRHV QRW XQGHUVWDQG WKH TXHVWLRQ WKH\ DUH DVNLQJ� DQG WKHQ WKH
LQIRUPDQWV HDVLO\ JLYH XS DQG OHDYH WKH FRQYHUVDWLRQ� &RPPXQLFDWLRQ SURYHV WR EH D
YXOQHUDEOH SRLQW� DV WKH XVHU HDVLO\ JLYHV XS D FRQYHUVDWLRQ LI WKH FKDWERW GRHV QRW
XQGHUVWDQG WKH TXHVWLRQV EHLQJ DVNHG� 7KXV� FOHDU FRPPXQLFDWLRQ LV KLJKOLJKWHG DV
LPSRUWDQW ZKHQ LW FRPHV WR LQWHUDFWLRQ EHWZHHQ XVHUV DQG FKDWERWV� $GGLWLRQDOO\� LW ZDV
KLJKOLJKWHG WKDW FRQWURO FDQ EH DIIHFWHG E\ KRZ H[SHULHQFHG \RX DUH ZKHQ XVLQJ D FKDWERW
DQG VHYHUDO RI WKH LQIRUPDQWV HPSKDVL]H WKDW ZKHQ DVNLQJ D TXHVWLRQ WR DQ H�JRYHUQPHQW
FKDWERW� LW LV WKHQ FUXFLDO WR ZULWH WKH VHQWHQFH LQ DQ HDV\ ZD\ VR WKH FKDWERW ZLOO XQGHUVWDQG
WKH�TXHVWLRQ�

,QIRUPDQWV 4XRWH

,QIRUPDQW�� �,�WKLQN�,�IHHO�,�KDYH�FRQWURO��EXW�VRPHWLPHV�ZKHQ�,�KDYH�DVNHG�TXHVWLRQV�WKDW�WKH
FKDWERW�GRHV�QRW�XQGHUVWDQG��,�QR�ORQJHU�KDYH�FRQWURO�DQG�WKHQ�,�MXVW�HQG�WKH
LQWHUDFWLRQ��

,QIRUPDQW��� �:KHQ WKH FKDWERW GRHV QRW VHQG PH DVWUD\� EXW DQVZHUV ZKDW , DVN� , IHHO LQ
FRQWURO� %HFDXVH ULJKW DZD\ LI , ZULWH VRPHWKLQJ WKH FKDWERW GRHV QRW XQGHUVWDQG�
RU�UHIRUPXODWH��,�IHHO�WKDW�,�ORVH�FRQWURO�DQG�WKHQ�,�XVXDOO\�JLYH�XS��

,QIRUPDQW��� ³>���@ :HOO� , GR WKLV LQ D SURIHVVLRQDO FRQWH[W� $QG DV ORQJ DV , KDYH D
SURIHVVLRQDO JUDVS RI ZKDW , DP DVNLQJ DERXW� WKDW LV� , PXVW NQRZ ZKDW WR DVN
DERXW� ,W LV YHU\ LPSRUWDQW� $OVR �� (K� <HV� WKDW LV WKH SUHUHTXLVLWH� 6R WR VWDUW
VXFK�D�SURFHVV��,�SUHSDUH�P\VHOI�´

0HDQLQJ�RI�V\VWHP�XVDJH��0($�
7KH PHDQ RI 0($�� 0($�� DQG 0($� UDQJH IURP ���� WR ����� 7KLV LQGLFDWHV WKDW WKH
PDMRULW\ VOLJKWO\ GLVDJUHHV WKDW LW LV LPSRUWDQW RU PHDQLQJIXO WR XVH FKDWERWV LQ SXEOLF
VHUYLFHV� 7R IXUWKHU H[SODLQ ZK\ WKDW LV� ZH VHH LQ WKH LQWHUYLHZV WKDW WKH LQIRUPDQWV KDYH D
VRPHZKDW PL[HG RSLQLRQ RI ZKHWKHU LW LV PHDQLQJIXO WR XVH FKDWERWV� 6RPH SHRSOH SUHIHU WR
WDON WR D SHUVRQ UDWKHU WKDQ D FKDWERW� EXW ZKHQ WKDW LV QRW SRVVLEOH� LW LV SHUFHLYHG DV
PHDQLQJIXO WR KDYH DFFHVV WR D FKDWERW� 7KXV� DQ H�JRYHUQPHQW FKDWERW TXLFNO\ EHFRPHV D
VHFRQG FKRLFH� 6RPH LQIRUPDQWV WKLQN H�JRYHUQPHQW FKDWERWV PDNH VHQVH� RWKHUV GR QRW�
+RZHYHU� PXOWLSOH RI WKH LQIRUPDQWV VWDWH WKDW WKH\ DUH KDYLQJ DQ RSHQ PLQG WRZDUGV
FKDWERWV� DQG XQGHUVWDQG WKDW LW LV EHFRPLQJ PRUH PHDQLQJIXO WR XVH WKHP� $Q LQIRUPDQW
IRXQG ZULWLQJ WR D FKDWERW PRUH HIIHFWLYH DV LW UHVSRQGHG TXLFNO\� DQG WKLV ZDV VHHQ DV
PHDQLQJIXO HYHQ WKRXJK WKH LQIRUPDQW ZRXOG SUHIHU FKDWWLQJ ZLWK D KXPDQ� $ GLVDGYDQWDJH
ZLWK H�JRYHUQPHQW FKDWERWV ZDV KLJKOLJKWHG E\ VHYHUDO LQIRUPDQWV LV WKDW WKH FKDWERWV KDYH
D WHQGHQF\ IRU EHLQJ SRRUO\ GHVLJQHG� DQG WKHUHIRUH QRW SHUFHLYHG DV PHDQLQJIXO WR XVH� 7KH
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LQIRUPDQWV H[SODLQHG WKDW VHYHUDO RI WKH H�JRYHUQPHQWDO FKDWERWV KDYH JLYHQ WKH LPSUHVVLRQ
RI�EHLQJ�D�FKDW��EXW�LQVWHDG�ZRUN�WKH�VDPH�ZD\�DV�WKH�VHDUFK�ILHOG�RQ�WKH�ZHEVLWH�

,QIRUPDQWV 4XRWH

,QIRUPDQW�� ³,W FDQ EH YHU\ PHDQLQJIXO� ,W FDQ EH WLPH�VDYLQJ� EXW ,
P QRW HQWLUHO\ VXUH LI \RX
JHW DOO WKH UHOHYDQW LQIRUPDWLRQ EHFDXVH WKH\ RQO\ DQVZHU ZKDW \RX DVN� VR LI WKH
TXHVWLRQ LV QRW JRRG HQRXJK� LW FDQ EH D ELW WZLVWHG� 7KHQ \RX FDQ H[SHULHQFH WKDW
\RX�DUH�QRW�FRPSOHWHO\�VXUH�´

,QIRUPDQW�� �0HGLXP PHDQLQJIXO� EHFDXVH LW GHSHQGV RQ LI , FDQ WDON WR VRPHRQH LQ SHUVRQ� ,
SUHIHU LW UDWKHU WKDQ D FKDWERW� %XW WKH FKDWERW LV PXFK IDVWHU LQ WLPH ZKHQ LW
FRPHV�WR�FKDWWLQJ�ZLWK�WKH�FKDWERW�´

,QIRUPDQW��� �,W KDV KHOSHG PH LQ P\ SURIHVVLRQ� LW FHUWDLQO\ KDV� $V , VDLG WR \RX HDUOLHU� ,
H[SHULHQFH YHU\ RIWHQ WKDW LW LV GLIILFXOW WR JHW SHUVRQDO FRQWDFW ZLWK FDVHZRUNHUV
LQ�WKH�SXEOLF�VHFWRU�DQG�WKHQ�,�EHQHILW�IURP�WKHVH�URERWV�DV�,�FDOO�LW��

6HOI�GHWHUPLQDWLRQ��6('�
7KH PHDQ RI 6('�� 6('�� DQG 6('� UDQJH IURP ���� WR ����� 7KLV LQGLFDWHV WKDW WKH
PDMRULW\ LV IHHOLQJ QHXWUDO ZKHQ WKH\ DUH DVNHG LI WKH\ KDYH VLJQLILFDQW DXWRQRP\ LQ
GHWHUPLQLQJ KRZ WKH\ XVH WKH FKDWERW DQG LI WKH\ IHHO WKDW WKH\ KDYH WKH RSSRUWXQLW\ IRU
LQGHSHQGHQFH DQG IUHHGRP LQ KRZ WKH\ XVH WKH FKDWERW� 7R IXUWKHU H[SODLQ WKLV� ZH VHH LQ WKH
LQWHUYLHZV WKDW ZKHQ DVNHG DERXW KRZ WKH LQIRUPDQWV IHHO WKDW WKH\ FDQ GHFLGH KRZ WKH\ FDQ
XVH D FKDWERW� WKHUH ZHUH PDQ\ YDULHG DQVZHUV� ,W ZDV KLJKOLJKWHG WKDW WKLV GHSHQGV RQ
ZKLFK FKDWERWV ZHUH XVHG� DV VRPH H�JRYHUQPHQW FKDWERWV DUH SHUFHLYHG DV HDVLHU WR XVH
WKDQ RWKHUV� 6RPH IHHO WKH\ FDQ HDVLO\ GHFLGH KRZ WR XVH FKDWERWV� DQG VRPH KDYH
H[SHULHQFHG�LW�DV�GHPDQGLQJ�

,QIRUPDQWV 4XRWH

,QIRUPDQW�� �, SUREDEO\ KDYH WRR OLWWOH H[SHULHQFH RI XVLQJ FKDWERWV� 0D\EH HYHQWXDOO\ ZKHQ
\RX XVH LW PRUH DQG PRUH WKDW \RX IHHO WKDW \RX FDQ FRQWURO LW� EXW LW LV RIWHQ WKH
FKDWERW�WKDW�OHDGV�\RX�D�ELW�WR�VHH�ZKHUH�\RX�ZDQW�WR�JR��

,QIRUPDQW�� �, KDYH QHYHU WKRXJKW RI WKDW� %XW , KDYH QRW XVHG D FKDWERW YHU\ PXFK� VR , KDYH
QRW�WKRXJKW�DERXW�KRZ�,�FDQ�GHFLGH�IRU�P\VHOI�KRZ�,�ZDQW�WR�XVH�WKHP��

7UXVWLQJ�EHOLHIV��75%�
7KH PHDQ RI 75%�� 75%�� 75%�� DQG 75%� UDQJH IURP ���� WR ���� 7KLV LQGLFDWHV WKDW WKH
PDMRULW\ LV EHWZHHQ VOLJKWO\ GLVDJUHHLQJ WR QHXWUDO ZKHQ WKH\ DUH DVNHG LI WKH\ EHOLHYH WKDW
FKDWERWV DUH FRPSHWHQW DQG HIIHFWLYH LQ SURYLGLQJ JRYHUQPHQWDO LQIRUPDWLRQ DQG WKDW WKH

��
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FKDWERWV FDQ SHUIRUP WKHLU UROH RI JLYLQJ JRYHUQPHQWDO LQIRUPDWLRQ LQ D JRRG ZD\� ,Q WKH
LQWHUYLHZV� LW YDULHV DPRQJ WKH LQIRUPDQWV ZKHWKHU WKH\ H[SHULHQFH H�JRYHUQPHQW FKDWERWV
DV FRPSHWHQW� 6HYHUDO KLJKOLJKWV WKDW LW YDULHV IURP FKDWERW WR FKDWERW� DQG WKDW VRPH DUH
VPDUWHU WKDQ RWKHUV� 7KH PDMRULW\ RI WKH LQIRUPDQWV EHOLHYH WKDW FKDWERWV DUH JHQHUDOO\
LQFRPSHWHQW DQG H[SODLQ WKLV E\ VWDWLQJ WKDW WKH\ H[SHULHQFH WKDW FKDWERWV GR QRW XQGHUVWDQG
ZKDW LV EHLQJ DVNHG� UHVXOWLQJ LQ D IHHOLQJ RI WKH FKDWERW EHLQJ LQFRPSHWHQW� ,W LV HYLGHQW WKDW
PDQ\ SHRSOH H[SHULHQFH WKDW WKH FKDWERW ODFNV XQGHUVWDQGLQJ DQG WKLV DIIHFWV FRPPXQLFDWLRQ
EHWZHHQ XVHU DQG FKDWERW� ,W ZDV KLJKOLJKWHG E\ VHYHUDO RI WKH LQIRUPDQWV WKDW WKH
LQIRUPDWLRQ SURYLGHG E\ H�JRYHUQPHQW FKDWERWV LV SHUFHLYHG DV SRRU� 7KH\ H[SHULHQFH WKDW
WKH LQIRUPDWLRQ SURYLGHG E\ WKH H�JRYHUQPHQW FKDWERWV LV DOUHDG\ HDVLO\ DYDLODEOH RQ WKH
ZHEVLWH E\ GRLQJ D VHDUFK LQ WKH VHDUFK ILHOG� 7KXV� LQIRUPDQWV IHHO WKDW WKH FKDWERW EHFRPHV
OHVV FRPSHWHQW ZKHQ WKH\ IHHO WKDW LW GRHV QRW FRQWULEXWH PRUH WKDQ ZKDW WKH VHDUFK ILHOG RQ
WKH�ZHEVLWH�GRHV�

,QIRUPDQWV 4XRWH

,QIRUPDQW�� �<HV� LW
V D ELW PL[HG� 6RPH FKDWERWV KDYH EHHQ FRPSHWHQW DQG LQ D ZD\ JLYH \RX
ZKDW \RX DUH ORRNLQJ IRU ZKLOH RWKHUV DUH D OLWWOH PRUH GLIIXVH VR LW LV D ELW PL[HG�
7R ZKDW H[WHQW VKRXOG , VD\�� 0HGLXP� , IHHO WKDW WKHUH DUH RSSRUWXQLWLHV IRU
LPSURYHPHQW��

,QIRUPDQW�� �,W
V YHU\ LPSRUWDQW WR EH DEOH WR WUXVW FKDWERWV� DQG WKDW
V RQH RI WKH UHDVRQV ,
YH
DYRLGHG�XVLQJ�LW��

,QIRUPDQW��� �, GR QRW ILQG WKH FKDWERWV WR EH YHU\ FRPSHWHQW� ,W PD\ YDU\ GHSHQGLQJ RQ ZKLFK
FKDWERW \RX XVH� EXW \HV� )RU H[DPSOH� WKH PXQLFLSDOLW\
V FKDWERW� LW LV D FKDW
ZKLOH WKH RWKHUV , KDYH XVHG , IHHO DUH PRUH OLNH D UHIHUHQFH ZRUN� <RX ZULWH RQH
WKLQJ� DQG WKHQ \RX JHW H[DFWO\ WKH VDPH DV \RX ZRXOG ZULWH LQ D VHDUFK ILHOG� VR
WKH�FKDWERW�LV�UHDOO\�XQQHFHVVDU\�DQG�D�ZDVWH�IRU�VRPHRQH�´

,QIRUPDQW��� �, KDYH D ELW RI D PL[HG H[SHULHQFH ZLWK WKDW� , SUHIHU WR WDON WR FDVHZRUNHUV� EXW
,�KDYH�H[SHULHQFHG�WKDW�FDVHZRUNHUV�FDQ�GR�OHVV�WKDQ�WKH�FKDWERWV�,�WDON�WR�´

7R�ZKDW�H[WHQW�LV�LW�LPSRUWDQW�WR�EH�DEOH�WR�WUXVW�D�FKDWERW"

,QIRUPDQWV 4XRWH

,QIRUPDQW�� �,W LV YHU\ LPSRUWDQW WKDW \RX PXVW EH DEOH WR WUXVW WKH FKDWERWV� 7KDW WKH DQVZHUV
\RX JHW DUH UHDO� 7KDW WKH DQVZHU \RX JHW IURP WKH FKDWERW VKRXOG QRW EH GRXEWHG�
%HFDXVH�LI�\RX�GRXEW�LW��,�ZLOO�QRW�XVH�LW��

0RVW RI WKH LQIRUPDQWV VWDWHG WKDW LW LV YHU\ LPSRUWDQW WR EH DEOH WR WUXVW FKDWERWV DQG WKDW
WUXVW LV FUXFLDO EHFDXVH LI WKH\ GR QRW IHHO WKH\ FDQ WUXVW WKH FKDWERW� WKH\ ZLOO QRW XVH WKHP�
/DFN RI WUXVW ZDV IXUWKHU H[SODLQHG DV D UHDVRQ IRU DYRLGLQJ XVLQJ H�JRYHUQPHQW FKDWERWV LI
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QRW QHFHVVDU\� $QRWKHU LQIRUPDQW DOVR KLJKOLJKWV WKH LPSRUWDQFH RI QRW XVLQJ D FKDWERW
XQFULWLFDOO\��DV�ZLWK�HYHU\WKLQJ�WHFKQLFDO�HUURUV�FDQ�RFFXU�

,QIRUPDWLRQ�TXDOLW\��,4�
)RU ,4�� ,4�� DQG ,4� WKH PHDQ UDQJHV IURP ���� WR ���� LQGLFDWLQJ WKH UHVSRQGHQWV KDYH
KDG D VOLJKWO\ QHJDWLYH WR QHXWUDO H[SHULHQFH LQ UHJDUG WR KRZ WKH LQIRUPDWLRQ SURYLGHG E\
FKDWERWV KDV PHW WKHLU QHHGV� EHHQ DFFXUDWH DQG XS�WR�GDWH� ,Q WKH LQWHUYLHZV� WKH PDMRULW\ RI
WKH LQIRUPDQWV EHOLHYH WKDW WKH LQIRUPDWLRQ SURYLGHG E\ WKH FKDWERW LV XS WR GDWH� EXW VRPH
LQIRUPDQWV KDYH DOVR H[SHULHQFHG WKDW WKH LQIRUPDWLRQ KDV QRW DOZD\V EHHQ XSGDWHG DQG WKDW
LW PD\ YDU\� 2QH RI WKH LQIRUPDQWV H[SHULHQFHG WKDW DQ H�JRYHUQPHQW FKDWERW ZDV QRW
XSGDWHG RQ FXUUHQW ODZV DQG UHJXODWLRQV UHJDUGLQJ FRYLG��� UHVWULFWLRQV DV WKHVH UXOHV
FKDQJHG UDSLGO\ DW WKDW WLPH GXULQJ WKH FRYLG��� SDQGHPLF� $QRWKHU LQIRUPDQW PHQWLRQV WKDW
WKH SHUVRQ KDV QHYHU EHHQ DIUDLG WKDW WKH LQIRUPDWLRQ KDV QRW EHHQ DFFXUDWH� :KHQ WKH
LQIRUPDQWV ZHUH DVNHG LI WKH\ WKRXJKW WKH LQIRUPDWLRQ SURYLGHG E\ VXFK FKDWERWV PDWFKHG
WKHLU H[SHFWDWLRQV� WKH PDMRULW\ DQVZHUHG WKDW H�JRYHUQPHQW FKDWERWV UDUHO\ PHHW WKH
H[SHFWDWLRQV DQG WKDW WKH\ KDYH D JUHDW SRWHQWLDO IRU LPSURYHPHQW� $Q LQIRUPDQW SRLQWV RXW
WKDW WKH DQVZHUV WKH\ UHFHLYHG IURP WKH FKDWERWV DUH QHYHU DV GHVLUHG� 6HYHUDO LQIRUPDQWV
VWLOO VWDWH WKDW LQIRUPDWLRQ TXDOLW\ FDQ YDU\ DV WKH LQIRUPDQWV H[SHULHQFH VRPH H�JRYHUQPHQW
FKDWERWV�DV�EHWWHU�WKDQ�RWKHUV�

,QIRUPDQWV 4XRWH

,QIRUPDQW�� ³7KHUH LW LV YDU\LQJ DV ZHOO� $JDLQ� WKLV LV ZLWK TXDOLW\ VR VRPH KDYH KLJKHU TXDOLW\
WKDQ RWKHUV� 7KH GDWDEDVH RI FKDWERWV LV SUREDEO\ D OLWWOH GLIIHUHQW LQ VL]H VR WKRVH
WKDW DUH ZHOO GHYHORSHG DUH JRRG DQG JLYH JRRG IHHGEDFN� %XW VRPH GR QRW TXLWH
PDQDJH�WR�FDSWXUH�ZKDW�\RX�DVN�IRU�DQG�WKHQ�\RX�JHW�QRZKHUH�´

6\VWHP�TXDOLW\��64�
7KH PHDQ RI 64�� 64�� DQG 64� UDQJHV IURP ���� WR ����� LQGLFDWLQJ WKDW WKH PDMRULW\ LV
QHXWUDO ZKHQ DVNHG DERXW WKHLU H[SHULHQFH RI HDVH�RI�XVH ZLWK WKH FKDWERWV� +RZHYHU� WKH
VWDQGDUG GHYLDWLRQ �VWG� IRU 64 LV UDWKHU KLJK� ZLWK 64� KDYLQJ DQ VWG RI ���� LQGLFDWLQJ WKDW
WKH UHVSRQVH RI WKLV LWHP YDULHV� ,Q WKH LQWHUYLHZV ZKHQ WKH LQIRUPDQWV ZHUH DVNHG KRZ WKH\
H[SHULHQFH WKH HDVH�RI�XVH RI VXFK FKDWERWV� WKH\ DQVZHU WKDW LW YDULHV� 7KLV LV IXUWKHU
H[SODLQHG E\ RQH LQIRUPDQW WKDW LW LV HDV\ WR ZULWH LQ D FKDW WR D FKDWERW� EXW WKH ZD\ IRUZDUG
FDQ EH SHUFHLYHG DV GLIILFXOW DV LW FDQ EH GLIILFXOW WR JHW WKH ULJKW DQVZHU IURP WKH FKDWERW�
$QRWKHU LQIRUPDQW EHOLHYHV WKDW HDVH�RI�XVH LV DERXW JHWWLQJ WKH ULJKW KHOS IURP WKH FKDWERW�
DQG KHUH WKH LQIRUPDQW H[SHULHQFHV WKDW WKH FKDWERW LV QRW DOZD\V DEOH WR KHOS RU UHVSRQG WR
ZKDW LV DVNHG� ,W LV WKHQ WKH LQIRUPDQW H[SHULHQFHV WKDW HDVH�RI�XVH LV QRW VDWLVI\LQJ DV WKH
LQIRUPDQW GRHV QRW DFKLHYH ZKDW LV GHVLUHG� 2QH LQIRUPDQW VWDWHG WKDW HDVH�RI�XVH ZLWK
H�JRYHUQPHQW FKDWERWV FDQ YDU\� EXW JHQHUDOO\ GRHV QRW ILQG LW GLIILFXOW WR XVH VXFK FKDWERWV�
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$QRWKHU LQIRUPDQW H[SHULHQFHV WKH HDVH�RI�XVH DV VWUDLJKWIRUZDUG� DQG HDVLHU WKDQ ZKDW WKH
LQIRUPDQW�KDG�LPDJLQHG�LW�WR�EH�

,QIRUPDQWV 4XRWH

,QIRUPDQW�� �,W GHSHQGV D ELW RQ WKH TXHVWLRQV� , XVH D FKDWERW DV RSWLRQ �� , WU\ WR VHDUFK IRU
WKH LQIRUPDWLRQ P\VHOI� :KHQ , GR QRW ILQG WKH ULJKW LQIRUPDWLRQ� , DVN WKH FKDWERW�
EXW , GR QRW DOZD\V NQRZ ZKDW WR DVN� 7KLV OHDGV PH WR H[SHULHQFH WKDW WKH XVDELOLW\
LV QRW VR JRRG� 7KDW
V ZKHQ , WKLQN , VKRXOG KDYH FDOOHG VRPHRQH WR WDON WR LQVWHDG�
6R�DV�ORQJ�DV�\RX�NQRZ�ZKDW�WR�DVN�IRU��WKH�XVDELOLW\�LV�JRRG��>���@´

6HUYLFH�TXDOLW\��694�
7KH PHDQV RI 694�� 694�� DQG 694� UDQJH IURP ���� WR ����� 7KLV LQGLFDWHV WKDW WKH
PDMRULW\ LV QHXWUDO ZKHQ DVNHG LI WKH\ IHHO WKDW FKDWERWV LQ WKH SXEOLF VHFWRU SURYLGH
GHSHQGDEOH VHUYLFH� SURPSW VHUYLFH WR WKH FLWL]HQV DQG WKDW WKH\ DUH GHVLJQHG ZLWK WKH
FLWL]HQV¶ EHVW LQWHUHVW LQ PLQG� ,Q WKH LQWHUYLHZV ZKHQ WKH LQIRUPDQWV ZHUH DVNHG LI WKH\ IHOW
WKDW VXFK FKDWERWV ZHUH GHVLJQHG ZLWK WKH EHVW LQWHUHVWV RI WKH FLWL]HQV LQ PLQG� WKH PDMRULW\
VDLG WKDW WKH\ JHQHUDOO\ EHOLHYH WKDW WKH\ DUH GHVLJQHG ZLWK FLWL]HQV
 EHVW LQWHUHVWV LQ PLQG�
+RZHYHU� LW ZDV SRLQWHG RXW WKDW WKH FKDWERWV DUH DOVR DERXW HIILFLHQF\� UHVRXUFH XVH� DQG IRU
WKH�JRYHUQPHQW�DJHQFLHV�WR�QRW�KDYH�WR�XVH�KXPDQ�UHVRXUFHV�

7KH�UHODWLRQVKLS�EHWZHHQ�,4�DQG�&28
$OO WKH WKUHH TXDOLW\ GLPHQVLRQV ZHUH IRXQG WR KDYH D VLJQLILFDQW SRVLWLYH LQIOXHQFH RQ
HPSRZHUPHQW� VXSSRUWLQJ +�� +�� DQG +�� ,Q WKH LQWHUYLHZV� WKH PDMRULW\ RI WKH LQIRUPDQWV
DQVZHU WKDW WKH\ H[SHULHQFH D KLJK GHJUHH RI FRQQHFWLRQ EHWZHHQ KRZ FKDWERWV FRQYH\
LQIRUPDWLRQ DQG WR ZKDW H[WHQW WKH\ IHHO FRQILGHQW LQ WKHLU VNLOOV WR XVH LW� 7KH ILQGLQJV IURP
WKH LQWHUYLHZV VXSSRUW WKH ILQGLQJV IURP WKH VXUYH\ DQG DUH IXUWKHU H[SODLQHG ZLWK WKH
LQIRUPDWLRQ FRQYH\HG EHLQJ GHSHQGHQW RQ KRZ H[DFW WKH XVHU LV DEOH WR EH LQ WKHLU TXHVWLRQV
WR�D�FKDWERW�

,QIRUPDQWV 4XRWH

,QIRUPDQW��� ³7KHUH LV D YHU\ KLJK GHJUHH RI FRKHUHQFH LQ GLVVHPLQDWLRQ DQG XVH ZKHQ LW FRPHV
WR D FKDWERW� %HFDXVH LI \RX GR QRW NQRZ WKH H[DFW NH\ZRUG \RX DUH JRLQJ WR XVH�
\RX ZLOO QRW JHW LQIRUPDWLRQ� 7KHQ \RX RQO\ JHW DQ DQVZHU IURP WKH FKDWERW�
UHIRUPXODWH� $QG WKHQ LW GRHV QRW ZRUN� %XW LI \RX KDYH EHHQ LQVLGH DQG ORRNHG DW
WKH LQIRUPDWLRQ EHIRUH DQG NQRZ ZKDW ZRUGV WKH FKDWERW XVHV� LW LV HDV\ WR XVH� EXW
\HV� LI \RX KDYH QR LGHD ZKDW WR ZULWH� RQO\ WKH FKDWERW DQVZHUV �, GR QRW
XQGHUVWDQG��5HSKUDVH��ZULWH�VKRUWHU�TXHVWLRQV�RU�XVH�DQRWKHU�ZRUG��
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7KH�UHODWLRQVKLS�EHWZHHQ�,4�DQG�,26
,Q UHJDUG WR WKH GHJUHH RI FRQWURO IHOW ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV DQG KRZ WKLV LV
UHODWHG WR KRZ WKH FKDWERW FRQYH\V LQIRUPDWLRQ� WKH PDMRULW\ RI LQIRUPDQWV H[SHULHQFH D
KLJK GHJUHH RI FRQWURO DQG WKDW LW GRHV GHSHQG RQ KRZ WKH FKDWERW FRQYH\V LQIRUPDWLRQ� 2QH
LQIRUPDQW H[SODLQV WKDW ZKHQ FKDWWLQJ ZLWK D FKDWERW DQG ZKHQ WKH FKDWERW LV QRW
XQGHUVWDQGLQJ RU UHVSRQGLQJ WR ZKDW LV EHLQJ DVNHG� WKH LQIRUPDQW JLYHV XS DQG XVHV DQRWKHU
IXQFWLRQ RQ WKH ZHEVLWH WR ILQG LQIRUPDWLRQ� 7KLV LQGLFDWHV WKDW WKH FRQWURO WKDW D SHUVRQ LV
IHHOLQJ FDQ TXLFNO\ GLVDSSHDU DQG WKHUHIRUH EH DIIHFWHG E\ WKH ZD\ WKH FKDWERW UHVSRQGV WR
WKH LQIRUPDQW� 7KXV� VXSSRUWLQJ WKH ILQGLQJV IURP WKH VXUYH\ WKDW WKHUH LV D FRUUHODWLRQ
EHWZHHQ�LQIRUPDWLRQ�TXDOLW\�DQG�KRZ�HPSRZHUHG�WKH�XVHU�IHHOV�

,QIRUPDQWV 4XRWH

,QIRUPDQW�� ³, WKLQN LW
V SUHWW\ HDV\ WR XVH D FKDWERW� , WKLQN� %XW WKHQ , DOVR WKLQN WKDW LI \RX
DUH QRW FRQILGHQW LQ XVLQJ LW DQG MXVW WKLQN HYHU\WKLQJ LV VFDU\ DQG QHZ RU GLIILFXOW�
ZHOO�RI�FRXUVH�LW�KDV�D�FRQQHFWLRQ�WKHQ��

,QIRUPDQW��� �, H[SHULHQFHG WKDW TXLWH VWURQJO\� ,W LV LPSRUWDQW WKDW WKH LQIRUPDWLRQ LV FRQYH\HG
LQ�D�FRUUHFW�ZD\��1RW�WKDW�\RX�GR�QRW�JHW�FRQIXVHG�>���@�´

7KH�UHODWLRQVKLS�EHWZHHQ�64�DQG�,26
7KH PDMRULW\ RI LQIRUPDQWV FOHDUO\ DQVZHU WKDW WKH\ H[SHULHQFH WR D JUHDW H[WHQW WKDW WKH
FRQWURO�WKH\�IHHO�LQ�WKH�FRQYHUVDWLRQ�ZLWK�WKH�FKDWERW�LV�GHSHQGHQW�RQ�WKH�HDVH�RI�XVH�

,QIRUPDQWV 4XRWH

,QIRUPDQW�� �,W�GHSHQGV�HQWLUHO\�RQ�XVDELOLW\��

7KH�UHODWLRQVKLS�EHWZHHQ�64�DQG�0($
7KH PDMRULW\ RI LQIRUPDQWV EHOLHYH WKDW WKHUH LV D KLJK GHJUHH RI FRQQHFWLRQ EHWZHHQ WKH
HDVH�RI�XVH RI WKH FKDWERW DQG KRZ PHDQLQJIXO LW LV WR XVH VXFK FKDWERWV� 7KLV FRUUHODWHV
ZLWK WKH ILQGLQJV IURP WKH VXUYH\� EXW LW ZDV KLJKOLJKWHG LQ WKH LQWHUYLHZV E\ WKH LQIRUPDQWV
WKDW WKH FRQQHFWLRQ EHWZHHQ WKH HDVH�RI�XVH DQG KRZ PHDQLQJIXO LW LV WR XVH ZLOO YDU\
GHSHQGLQJ�RQ�WKH�FKDWERW�

,QIRUPDQWV 4XRWH

,QIRUPDQW��� ³7KHUH ZLOO EH D KLJK GHJUHH RI FRKHUHQFH LI WKH FKDWERW LV XVHU�IULHQGO\ DQG LI LW
LV PHDQLQJIXO WR XVH� ,I LW LV QRW XVHU�IULHQGO\ WKHQ WKH FKDWERW LV QRW PHDQLQJIXO� ,W
GHSHQGV�RQ�WKH�FKDWERW�´
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7KH�UHODWLRQVKLS�EHWZHHQ 75%�DQG�,4
7KH PDMRULW\ RI WKH LQIRUPDQWV FRQILUP WKDW WKHUH LV D KLJK GHJUHH RI FRUUHODWLRQ EHWZHHQ
WUXVWLQJ EHOLHIV DQG LQIRUPDWLRQ TXDOLW\� 7KLV LV LQ DFFRUGDQFH ZLWK WKH ILQGLQJV IURP WKH
VXUYH\ WKDW LQIRUPDWLRQ TXDOLW\ KDV D SRVLWLYH LQIOXHQFH RQ WUXVWLQJ EHOLHIV� :KHQ WKH
LQIRUPDQWV ZHUH DVNHG WR ZKDW H[WHQW GRHV WKH ZD\ VXFK FKDWERWV SURYLGH LQIRUPDWLRQ DIIHFW
WKH H[WHQW WR ZKLFK \RX IHHO WKH FKDWERW LV FRPSHWHQW� 7KH PDMRULW\ VD\ WKDW WKHUH LV D KLJK
GHJUHH RI DIIHFW� EXW VRPH DUH XQFHUWDLQ� 2QH RI WKH LQIRUPDQWV ZKR GRHV QRW IHHO WKDW WKHUH
LV D KLJK GHJUHH RI DIIHFW SRLQWV RXW WKDW D FKDWERW FDQ EH FRPSHWHQW� EXW VWLOO FRQYH\V
PLVLQIRUPDWLRQ DQG GRHV QRW VHH WKDW WKH FRPSHWHQFH RI D FKDWERW FDQ DIIHFW WKH ZD\ D
FKDWERW�LV�SURYLGLQJ�LQIRUPDWLRQ�

,QIRUPDQWV 4XRWH

,QIRUPDQW��� �<HV� WKHUH LV D ELJ FRQQHFWLRQ ZLWK WKDW� $Q H[DPSOH LV LI LW LV D EDG FKDWERW WKDW
RQO\ JLYHV \RX D OLQN WR D SDJH WKDW \RX ZRXOG QRUPDOO\ ILQG LQ D FDWHJRU\ ILHOG LQ
WKH PHQX RQ WKH ZHEVLWH RU LQ WKH VHDUFK ILHOG� RU LI KH OHDGV \RX WKURXJK DQG LV D
SURSHU FKDWERW DQG QRW MXVW DQ HQF\FORSHGLD� 6R WKHUH LV D ELJ FRQQHFWLRQ� \HV� ,I
WKH FKDWERW LV QRW FRPSHWHQW WKHQ KH RQO\ JLYHV \RX D VKRUW �UHDG WKLV DUWLFOH DQG
ILQG RXW IRU \RXUVHOI�� ZKLOH LI LW LV FRPSHWHQW KH JXLGHV \RX WKURXJK WKH ZKROH
DUWLFOH DQG VD\V �WKHVH DQG WKHVH WKLQJV PRVW OLNHO\ DSSO\ LQ \RXU FRQWH[W DQG LI LW
LV XQFHUWDLQ WKHQ KH VD\V �\RX KDYH WR FRQWDFW D SURSHU SHUVRQ� WKH QRUPDO
JXLGHOLQHV�GR�QRW�DSSO\�WR�\RX��\RX�KDYH�WR�WDON�WR�D�SURSHU�VXSHUYLVRU��

:KHQ LW FRPHV WR WUXVWLQJ EHOLHIV DQG LQIRUPDWLRQ TXDOLW\� WKHVH WZR FDQ LQIOXHQFH HDFK
RWKHU� DQG WKLV LV D FOHDU UHVXOW IURP WKH LQWHUYLHZV ZLWK WKH LQIRUPDQWV� :KHQ D FKDWERW
SURYLGHV LQIRUPDWLRQ WKDW LV FRUUHFW DQG XS WR GDWH� WKLV KHOSV WKH XVHU WR IHHO WKDW WKH\ FDQ
WUXVW D FKDWERW� :KHQ WKH LQIRUPDQWV ZHUH DVNHG ZKHWKHU WKH\ EHOLHYH WKDW WKH LQIRUPDWLRQ
SURYLGHG E\ H�JRYHUQPHQW FKDWERWV LV XS�WR�GDWH DW DOO WLPHV� WKH RSLQLRQV DUH D OLWWOH
GLYLGHG� 6HYHUDO VD\ WKDW WKH\ H[SHFW WKH LQIRUPDWLRQ WR EH XSGDWHG DW DOO WLPHV DQG WUXVW WKH
LQIRUPDWLRQ WKDW LV SURYLGHG E\ WKH FKDWERWV� 2WKHUV VWDWH WKDW WKH\ DUH LQVHFXUH� DQG GR QRW
WKLQN WKDW WKH LQIRUPDWLRQ LV DOZD\V XSGDWHG� 7KH IROORZLQJ TXRWHV DUH SUHVHQWHG ZLWK
GLIIHUHQW�RSLQLRQV�DERXW�KRZ�XS�WR�GDWH�WKH\�KDYH�IHOW�D�FKDWERW�KDV�EHHQ�RQ�LQIRUPDWLRQ�

,QIRUPDQWV 4XRWH

,QIRUPDQW�� �, IHHO WKDW IRU WKH PRVW RI WKH WLPH� WKH FKDWERW KDV EHHQ XSGDWHG IRU WKH SXEOLF WR
ZKDW�,�KDYH�XVHG�LW�IRU��

,QIRUPDQW�� �0HGLXP��EHFDXVH�,�FDQ�IHHO�D�OLWWOH�LQVHFXUH��

,QIRUPDQW�� �, WKLQN LW LV� ,Q PRVW FDVHV� 7KHUH LV FHUWDLQO\ D YDULDEOH WKHUH DV ZHOO� EXW LQ PRVW
FDVHV�,�WKLQN�VR�´
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7KH�UHODWLRQVKLS�EHWZHHQ 75%�DQG�64
,Q WKH VXUYH\� WKH UHODWLRQVKLS EHWZHHQ V\VWHP TXDOLW\ DQG WUXVWLQJ EHOLHIV ZDV QRW IRXQG WR
EH VLJQLILFDQW� WKXV� +� ZDV GLVPLVVHG� +RZHYHU� LQ WKH LQWHUYLHZV� WKH PDMRULW\ RI WKH
LQIRUPDQWV HPSKDVL]H WKDW WKH\ IHHO WKHUH LV D KLJK GHJUHH RI FRUUHODWLRQ EHWZHHQ HDVH�RI�XVH
DQG KRZ FRPSHWHQW WKH FKDWERW LV� (DVH�RI�XVH LV DVVRFLDWHG ZLWK KRZ FRPSHWHQW D FKDWERW LV
DW FRQYH\LQJ LQIRUPDWLRQ� $QG ZKHQ D XVHU JHWV WKH KHOS WKH XVHU QHHGV� WKHQ WKH FKDWERW LV
SHUFHLYHG�DV�FRPSHWHQW�DQG�XVHU�IULHQGO\�

,QIRUPDQWV 4XRWH

,QIRUPDQW�� ³6R WKH HDVH�RI�XVH LV UHDOO\ KRZ FRPSHWHQW LW LV DW FRQYH\LQJ LQIRUPDWLRQ� 7KHQ
\RX FDQ ZULWH VRPHWKLQJ VLPSOH RU DVN DERXW VRPHWKLQJ LQ D VHQWHQFH� DQG \RX JHW
WKH ULJKW DQVZHU� PRUH WKDQ ZKDW \RX SHUVRQDOO\ DUH ORRNLQJ IRU� , ZRXOG VD\ WKDW
WKH FKDWERW LV KLJKO\ FRPSHWHQW� $QG WKHQ , ZDQW WR VD\ WKDW WKH XVDELOLW\ LV JRRG� 7R
D�ODUJH�H[WHQW��

,QIRUPDQW�� �,
P D OLWWOH PRUH LQVHFXUH WKHUH� 0D\EH QRW VR PXFK EHFDXVH , WKLQN LW LV YHU\ XS WR
WKH�XVHU�DERXW�ZKDW�LV�EHLQJ�FRQYH\HG�´

7KH�UHODWLRQVKLS�EHWZHHQ 75%�DQG�694
7KH PDMRULW\ RI WKH LQIRUPDQWV VWDWHG WKDW WKHUH LV D KLJK GHJUHH RI FRUUHODWLRQ EHWZHHQ KRZ
FRPSHWHQW D FKDWERW LV DQG WKHLU SHUFHSWLRQ RI ZKHWKHU LW LV GHVLJQHG ZLWK WKH FLWL]HQV
 EHVW
LQWHUHVWV LQ IRFXV� :KHQ WKH LQIRUPDWLRQ WKDW WKH FKDWERW SURYLGHV WR WKH XVHU LV FRUUHFW� DQG
WKH�FKDWERW�LV�DEOH�WR�SURYLGH�VHUYLFH�DW�WKH�VDPH�WLPH��D�FRQQHFWLRQ�LV�H[SHULHQFHG�

,QIRUPDQWV 4XRWH

,QIRUPDQW�� �:HOO� , WKLQN WKHUH LV D JUHDW GHDO RI FRQQHFWLRQ WKHUH� 7KH FKDWERWV DUH GHVLJQHG WR
SURYLGH VHUYLFH DQG JLYH \RX WKH EHVW� $QG LI WKH LQIRUPDWLRQ SURYLGHG E\ WKH
FKDWERW�LV�FRUUHFW�WKHQ�WKH�FKDWERW�LV�FRPSHWHQW��<HV��ZLWK�WKH�EHVW�RI�LQWHQWLRQV�´

,QIRUPDQW�� �, WKLQN LW
V YHU\ LPSRUWDQW WKDW SHRSOH WUXVW WKH FKDWERW� $QG LI ZH KXPDQV WKLQN
WKDW FKDWERWV GR QRW KDYH SHRSOH
V EHVW LQWHUHVWV LQ PLQG� WKHQ ZH ZLOO QRW XVH WKHP
VR�,�WKLQN�WKDW�LV�YHU\�LPSRUWDQW��

7KH PDMRULW\ RI WKH LQIRUPDQWV DOVR PHDQ WKDW WKHUH LV D KLJK GHJUHH RI FRQQHFWLRQ EHWZHHQ
KRZ FRPSHWHQW D FKDWERW LV DQG KRZ UHOLDEOH LW LV� $ FKDWERW LV VHHQ DV FRPSHWHQW LI WKH
LQIRUPDQW IHHOV WKDW WKH FKDWERW LV UHOLDEOH� ,W LV PHQWLRQHG LQ WKH LQWHUYLHZ WKDW LW LV
LPSRUWDQW WR EH VNHSWLFDO ZKHQ LW FRPHV WR D FKDWERW� EXW LW LV DOVR LPSRUWDQW WKDW WKH XVHUV
JHW D IHHOLQJ WKDW WKH FKDWERW LV UHOLDEOH DQG FRPSHWHQW� $ FKDWERW ZLOO QR ORQJHU EH XVHIXO WR
XVH�LI�D�XVHU�GRHV�QRW�ILQG�WKH�FKDWERW�UHOLDEOH�

��



,6�������0DVWHU�7KHVLV���,QJYLOG�7LVODQG�	�0DUWKH�/¡YVODQG�6RGHIMHG

,QIRUPDQWV 4XRWH

,QIRUPDQW�� �:H VKRXOG DOZD\V EH D OLWWOH VNHSWLFDO� EXW LI WKHUH LV D SXEOLF DJHQF\� , SUREDEO\
WKLQN�WKH\�DUH�UHOLDEOH�DQG�WKLQN�WKH\�DUH�FRPSHWHQW��7R�D�KLJK�GHJUHH�´

,QIRUPDQW�� �, WKLQN LW LV YHU\ LPSRUWDQW� ,W PXVW EH FUHGLEOH DQG UHOLDEOH� ,I \RX PLVV RQH RI
WKHP��LW�IDOOV��\HV�LW�MXVW�IDOOV�´

.H\�WDNHDZD\V�IURP�WKH�LQWHUYLHZV
7R VXPPDUL]H DQG JHW DQ RYHUYLHZ RI WKH NH\ ILQGLQJV IURP WKH LQWHUYLHZV� WKH NH\
WDNHDZD\V�DUH�OLVWHG�LQ�WDEOH���

7DEOH��� .H\�WDNHDZD\V�IURP�WKH�LQWHUYLHZV

&RQVWUXFW .H\�WDNHDZD\V�IURP�LQWHUYLHZV

&28
*HQHUDOO\��WKH�LQIRUPDQWV�KDYH�H[SHULHQFHG�WKDW�WKH\�KDYH�WKH�VNLOOV�QHFHVVDU\�WR�XVH
H�JRYHUQPHQW�FKDWERWV�

,I�WKHUH¶V�OLPLWHG�FRPSHWHQFH�WRZDUGV�XVLQJ�FKDWERWV��LW�LV�FDXVHG�E\�ODFN�RI�H[SHULHQFH�

,03

&OHDU�DQG�VLPSOH�LQSXWV�WR�WKH�FKDWERWV�LV�FUXFLDO�

,I�WKH�FKDWERW�GRHV�QRW�XQGHUVWDQG�WKH�TXHVWLRQ�DVNHG��WKH�LQIRUPDQW
V�IHHOLQJ�RI�FRQWURO
LV�ORVW�DQG�WKH\�HDVLO\�HQG�WKH�FRQYHUVDWLRQ�LI�WKLV�KDSSHQV�

&RQWURO�FDQ�EH�DIIHFWHG�E\�KRZ�H[SHULHQFHG�\RX�DUH�ZLWK�FKDWERWV�

,W�LV�FUXFLDO�WR�ZULWH�LQ�DQ�HDV\�ZD\�ZKHQ�FKDWWLQJ�ZLWK�D�FKDWERW�VR�LW�ZLOO�XQGHUVWDQG�

0($

7KHUH�DUH�PL[HG�RSLQLRQV�RQ�ZKHWKHU�LW�LV�PHDQLQJIXO�WR�XVH�H�JRYHUQPHQW�FKDWERWV�

+DYLQJ�DFFHVV�WR�D�FKDWERW�LV�SHUFHLYHG�DV�PHDQLQJIXO��KRZHYHU��FRPPXQLFDWLQJ�ZLWK�D
KXPDQ�DJHQW�LV�FRPPRQO\�SUHIHUUHG�RYHU�D�FKDWERW�

*HQHUDOO\��LQIRUPDQWV�KDYH�DQ�RSHQ�PLQG�WRZDUGV�FKDWERWV��DQG�XQGHUVWDQG�WKDW�LW�LV
EHFRPLQJ�PRUH�PHDQLQJIXO�WR�XVH�WKHP�

,I�FKDWERWV�DUH�SHUFHLYHG�DV�SRRUO\�GHVLJQHG��DQG�WKH\�DUH�QRW�SHUFHLYHG�DV�PHDQLQJIXO
WR�XVH�

6(' ,W�GHSHQGV�RQ�ZKLFK�FKDWERWV�ZHUH�XVHG�ZKHQ�LW�FRPHV�WR�LI�WKH�LQIRUPDQWV�IHHO�WKDW�WKH\
FDQ�RU�FDQ�QRW�GHFLGH�KRZ�WKH\�XVH�D�FKDWERW�

75%

7KH�LQIRUPDQWV�IHHO�WKDW�LW�YDULHV�IURP�FKDWERW�WR�FKDWERW�ZKHWKHU�LW�LV�FRPSHWHQW�RU�QRW�

&KDWERWV�DUH�JHQHUDOO\�SHUFHLYHG�DV�LQFRPSHWHQW�E\�WKH�LQIRUPDQWV�EHFDXVH�WKH�FKDWERW
RIWHQ�GR�QRW�XQGHUVWDQG�ZKDW�LV�EHLQJ�DVNHG�

:KHQ�WKHUH¶V�D�ODFN�RI�XQGHUVWDQGLQJ�EHWZHHQ�FKDWERWV�DQG�LQIRUPDQWV��WUXVWLQJ�EHOLHIV
DUH�DIIHFWHG�

,4

*HQHUDOO\��LQIRUPDWLRQ�SURYLGHG�E\�H�JRYHUQPHQW�FKDWERW�LV�XS�WR�GDWH�

,W�LV�FRPPRQ�WKDW�WKH�LQIRUPDWLRQ�SURYLGHG�E\�H�JRYHUQPHQW�FKDWERWV�GR�QRW�PHHW�WKH
LQIRUPDQWV�H[SHFWDWLRQV�

7KHUH�LV�D�SRWHQWLDO�IRU�LPSURYHPHQW�LQ�UHJDUGV�WR�LQIRUPDWLRQ�TXDOLW\�

��
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&RQVWUXFW .H\�WDNHDZD\V�IURP�LQWHUYLHZV

64
7KH�HDVH�RI�XVH�RI�H�JRYHUQPHQW�FKDWERWV�YDULHV�GHSHQGLQJ�RQ�WKH�FKDWERW�

,Q�JHQHUDO��LQIRUPDQWV�GR�QRW�ILQG�LW�GLIILFXOW�WR�XVH�H�JRYHUQPHQW�FKDWERWV�

694
7KH�LQIRUPDQWV�JHQHUDOO\�EHOLHYH�WKDW�H�JRYHUQPHQW�FKDWERWV�DUH�GHVLJQHG�ZLWK�FLWL]HQV

EHVW�LQWHUHVW�LQ�PLQG�EXW�WKDW�VXFK�FKDWERWV�DUH�PRUH�DERXW�LQFUHDVLQJ�HIILFLHQF\�DQG
VDYLQJ�UHVRXUFHV�IRU�WKH�JRYHUQPHQW�DJHQF\�WKDQ�FLWL]HQ�FHQWULF�

,4�DQG
&28

7KH�LQIRUPDQWV�H[SHULHQFH�D�KLJK�GHJUHH�RI�FRQQHFWLRQ�EHWZHHQ�KRZ�FKDWERWV�FRQYH\
LQIRUPDWLRQ�DQG�WR�ZKDW�H[WHQW�WKH\�IHHO�FRQILGHQW�LQ�WKHLU�FRPSHWHQFH�WR�XVH�LW�

,4�DQG
,26

7KH�LQIRUPDQWV�H[SHULHQFH�WKH�OHYHO�RI�FRQWURO�IHOW�ZKHQ�XVLQJ�H�JRYHUQPHQW�FKDWERWV�LV
UHODWHG�WR�KRZ�WKH�FKDWERW�FRQYH\V�LQIRUPDWLRQ�

64�DQG
,26

7KH�PDMRULW\�RI�LQIRUPDQWV�H[SHULHQFH�WR�D�JUHDW�H[WHQW�WKDW�WKH�FRQWURO�WKH\�IHHO�LQ�WKH
FRQYHUVDWLRQ�ZLWK�WKH�FKDWERW�LV�GHSHQGHQW�RQ�WKH�HDVH�RI�XVH�

64�DQG
0($

7KHUH�LV�D�KLJK�GHJUHH�RI�FRQQHFWLRQ�EHWZHHQ�WKH�HDVH�RI�XVH�RI�WKH�FKDWERW�DQG�KRZ
PHDQLQJIXO�LW�LV�WR�XVH�VXFK�FKDWERWV�

75%�DQG
,4

7KHUH�LV�D�KLJK�GHJUHH�RI�FRUUHODWLRQ�EHWZHHQ�WUXVWLQJ�EHOLHIV�DQG�LQIRUPDWLRQ�TXDOLW\�

$�FKDWERW�FDQ�EH�SHUFHLYHG�DV�FRPSHWHQW�RU�QRW�EDVHG�RQ�WKH�ZD\�LW�SURYLGHV
LQIRUPDWLRQ�

7UXVWLQJ�EHOLHIV�DQG�LQIRUPDWLRQ�TXDOLW\�LQIOXHQFH�HDFK�RWKHU�

:KHQ�D�FKDWERW�SURYLGHV�LQIRUPDWLRQ�WKDW�LV�FRUUHFW�DQG�XS�WR�GDWH��WKLV�KHOSV�WKH�XVHU�WR
IHHO�WKDW�WKH\�FDQ�WUXVW�LW�

75%�DQG
64

7KHUH�LV�D�KLJK�GHJUHH�RI�FRUUHODWLRQ�EHWZHHQ�HDVH�RI�XVH�DQG�KRZ�FRPSHWHQW�WKH
FKDWERW�LV�

(DVH�RI�XVH�LV�DVVRFLDWHG�ZLWK�KRZ�FRPSHWHQW�D�FKDWERW�LV�DW�FRQYH\LQJ�LQIRUPDWLRQ�

75%�DQG
694

7KHUH�LV�D�KLJK�GHJUHH�RI�FRUUHODWLRQ�EHWZHHQ�KRZ�FRPSHWHQW�D�FKDWERW�LV�DQG�WKHLU
SHUFHSWLRQ�RI�ZKHWKHU�LW�LV�GHVLJQHG�ZLWK�WKH�FLWL]HQV
�EHVW�LQWHUHVWV�LQ�IRFXV�

$�FKDWERW�LV�VHHQ�DV�FRPSHWHQW�LI�WKH�LQIRUPDQW�IHHOV�WKDW�WKH�FKDWERW�LV�UHOLDEOH�

��
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���'LVFXVVLRQ
,Q WKLV FKDSWHU ZH ZLOO GLVFXVV RXU ILQGLQJV IURP WKH PL[HG PHWKRGV VWXG\� KRZ WKH\ DQVZHU
WKH LQLWLDO UHVHDUFK TXHVWLRQ� DQG SXW LW LQWR FRQWH[W ZLWK SUHYLRXV OLWHUDWXUH DQG UHVHDUFK�
7KLV�VWXG\�ZDV�VHW�RXW�ZLWK�WKH�DLP�RI�DQVZHULQJ WKH LQLWLDO�UHVHDUFK�TXHVWLRQ�

54� +RZ GRHV WKH LQIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\ RI FKDWERWV DIIHFW FLWL]HQV¶
HPSRZHUPHQW�DQG�WUXVWLQJ�EHOLHIV�ZKHQ�XVLQJ�H�JRYHUQPHQW�FKDWERWV"

,Q RUGHU WR DQVZHU RXU UHVHDUFK TXHVWLRQ� ZH XVHG WKH GDWD FROOHFWHG IURP WKH TXHVWLRQQDLUH
WR WHVW QLQH K\SRWKHVHV DQG DGGLWLRQDOO\ SHUIRUPHG IROORZ�XS LQWHUYLHZV� $ VXPPDU\ RI WKH
K\SRWKHVLV�WHVWLQJ�UHVXOW�LV�LOOXVWUDWHG�LQ�WDEOH���

)LUVW� ZH ZLOO GLVFXVV WR ZKDW H[WHQW FLWL]HQV SHUFHLYH WKH TXDOLW\ DQG HPSRZHUPHQW ZKHQ
XVLQJ H�JRYHUQPHQW� 6HFRQG� ZH GLVFXVV KRZ TXDOLW\ DIIHFWV HPSRZHUPHQW DQG WUXVWLQJ
EHOLHIV� 7KLUG� ZH GLVFXVV KRZ WUXVWLQJ EHOLHIV DQG HPSRZHUPHQW DIIHFWV VDWLVIDFWLRQ�
)RXUWK��ZH�GLVFXVV�WKH�URDG�DKHDG�ZLWK�LPSOLFDWLRQV�DQG�OLPLWDWLRQV�EHIRUH�ZH�FRQFOXGH�

7DEOH��� 6XPPDU\�+\SRWKHVHV�7HVWLQJ�5HVXOWV

+\SRWKHVHV 6XSSRUWHG 1RW�VXSSRUWHG

+�� �,QIRUPDWLRQ�TXDOLW\�RI�H�JRYHUQPHQW�FKDWERWV�SRVLWLYHO\�LQIOXHQFH
WKH�FLWL]HQV¶�IHHOLQJ�RI�HPSRZHUPHQW [

+�� �6\VWHP�TXDOLW\�RI�H�JRYHUQPHQW�FKDWERWV�SRVLWLYHO\�LQIOXHQFH�WKH
FLWL]HQV¶�IHHOLQJ�RI�HPSRZHUPHQW [

+�� �6HUYLFH�TXDOLW\�RI�H�JRYHUQPHQW�FKDWERWV�SRVLWLYHO\�LQIOXHQFH�WKH
FLWL]HQV¶�IHHOLQJ�RI�HPSRZHUPHQW [

+�� �,QIRUPDWLRQ�TXDOLW\�LV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�&LWL]HQV¶�WUXVWLQJ
EHOLHIV�LQ�H�JRYHUQPHQW�FKDWERWV [

+�� �6\VWHP�TXDOLW\�LV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�&LWL]HQV¶�WUXVWLQJ�EHOLHIV
LQ�H�JRYHUQPHQW�FKDWERWV [

+�� �6HUYLFH�TXDOLW\�LV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�&LWL]HQV¶�WUXVWLQJ�EHOLHIV
LQ�H�JRYHUQPHQW�FKDWERWV [

+�� �&LWL]HQV¶�WUXVWLQJ�EHOLHIV�DUH�SRVLWLYHO\�DVVRFLDWHG�ZLWK�WKH
VDWLVIDFWLRQ�ZLWK�H�JRYHUQPHQW�FKDWERWV [

+�� �&LWL]HQV¶�HPSRZHUPHQW�LV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�WKH�VDWLVIDFWLRQ
ZLWK�H�JRYHUQPHQW�FKDWERWV [

+�� �&LWL]HQV¶�VDWLVIDFWLRQ�LV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�WKH�LQWHQWLRQ�WR
XVH�H�JRYHUQPHQW�FKDWERWV [

��
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����4XDOLW\
7R PHDVXUH FLWL]HQV
 SHUFHLYHG LQIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\ ZKHQ XVLQJ
H�JRYHUQPHQW FKDWERWV ZH XVHG WKH TXDOLW\ GLPHQVLRQV LQIRUPDWLRQ� V\VWHP DQG VHUYLFH
TXDOLW\ EDVHG RQ WKH 'HORQH 	 0FOHDQ ������ XSGDWHG ,6 VXFFHVV PRGHO� 7KH UHVXOWV IURP
WKH TXHVWLRQQDLUH LQGLFDWH WKDW IRU DOO WKH TXDOLW\ PHDVXUHV� WKH SHUFHLYHG TXDOLW\ RI
H�JRYHUQPHQW FKDWERWV LV UDWKHU PLGUDQJH� ,W FRXOG EH DUJXHG WKDW WKLV LV D UHVXOW RI WKH
TXDOLW\ RI H�JRYHUQPHQW FKDWERWV QRW PHHWLQJ FLWL]HQV
 H[SHFWDWLRQV� 3UHYLRXV VWXGLHV KDYH
QRWHG WKDW LI WKH LQIRUPDWLRQ TXDOLW\ RI D FKDWERW LV SHUFHLYHG DV SRRU� XVHUV PD\ VHHN WKH
UHTXLUHG LQIRUPDWLRQ DQG VHUYLFHV HOVHZKHUH �$VKIDT HW DO�� ������ 7KLV UHTXLUHV PRUH WLPH
DQG HIIRUW� UHVXOWLQJ LQ WKH XVHU SHUFHLYLQJ WKH FRPSDQ\ DV XQDEOH WR SURYLGH WKHP ZLWK WKH
GHVLUHG TXDOLW\ VHUYLFH �$VKIDT HW DO�� ������ 7KLV LV IXUWKHU YHULILHG DQG H[SODLQHG LQ WKH
IROORZ�XS LQWHUYLHZV WR EH D UHVXOW RI LQIRUPDWLRQ QRW DOZD\V EHLQJ XS WR GDWH DQG WKDW
LQIRUPDWLRQ�WKDW�WKH�FKDWERW�SURYLGHV�GRHV�QRW�PHHW�WKH�XVHUV�H[SHFWDWLRQV�

����(PSRZHUPHQW
7R PHDVXUH WKH H[WHQW RI HPSRZHUPHQW IHOW E\ FLWL]HQV ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV
ZH�XVHG�WKH�IRXU�GLPHQVLRQV�RI�HPSRZHUPHQW�LQ�WKH�FRQWH[W�RI�,6�E\�.LP�	�*XSWD��������

������&RPSHWHQFH�RI�XVHU

7KH UHVXOWV IURP ERWK WKH VXUYH\ DQG IROORZ�XS LQWHUYLHZV UHYHDO WKDW WKH PDMRULW\ RI
UHVSRQGHQWV IHHO WKDW WKH\ KDYH WKH QHFHVVDU\ FRPSHWHQFH WR XVH H�JRYHUQPHQW FKDWERWV�
7KLV ILQGLQJ LV QRW XQH[SHFWHG DV WKH PDMRULW\ RI VDPSOHV JDWKHUHG LQ WKH TXHVWLRQQDLUH LV
UHSUHVHQWHG E\ \RXQJHU DGXOWV� 7KH SUHYDOHQFH RI \RXQJHU DGXOWV LV DVVXPHG WR EH UHODWHG WR
WKH UHTXLUHPHQW RI LQFOXGLQJ RQO\ UHVSRQGHQWV WKDW KDYH DFWXDOO\ XVHG FKDWERWV SURYLGHG E\
SXEOLF RUJDQL]DWLRQV LQ 1RUZD\� $V IDU DV ZH NQRZ� WKHUH DUH QR DYDLODEOH VWDWLVWLFV RQ WKH
DJH GLVWULEXWLRQ RI FKDWERW XVHUV LQ 1RUZD\� EXW LW LV NQRZQ WKDW FKDWERWV DUH SULPDULO\ XVHG
E\ WKH \RXQJHU SRSXODWLRQ� 7KH PRVW UHFHQW UHODWHG VWDWLVWLFV DYDLODEOH FRPH IURP D VXUYH\
SHUIRUPHG LQ 1RYHPEHU ���� RQ D UHSUHVHQWDWLYH VDPSOH RI WKH )UHQFK SRSXODWLRQ E\ WKH
SXEOLF RSLQLRQ LQVWLWXWH �,)23� �,)23� ������ 7KH VXUYH\ VKRZHG WKDW FKDWERWV �LQ D
FRPPHUFLDO RU SXEOLF VHUYLFH FRQWH[W� KDYH EHHQ XVHG DW OHDVW RQFH E\ ��� RI WKH \RXQJHU
SRSXODWLRQ �DJHG �� RU OHVV� EXW RQO\ E\ ��� RI WKH SRSXODWLRQ DJHG DERYH �� \HDUV �,)23�
������ 7KH ILQGLQJV IURP WKH ,)23 UHSRUW DUH LQ DFFRUGDQFH ZLWK RXU ILQGLQJV DQG LQGLFDWH
WKDW DV RI QRZ� WKH PDMRULW\ RI XVHUV RI H�JRYHUQPHQW FKDWERWV LQ 1RUZD\ DUH \RXQJHU
DGXOWV� :LWK WKH UDSLG HYROXWLRQ LQ WHFKQRORJ\� LW LV UHDVRQDEOH WR DVVXPH WKDW WKH XVH RI $,
WHFKQRORJ\ LQ WKH SURYLVLRQ RI JRYHUQPHQW VHUYLFHV ZLOO RQO\ FRQWLQXH WR LQFUHDVH� 2Q RQH
KDQG� LW FDQ EH DUJXHG WKDW LW LV DQG ZLOO FRQWLQXH WR EH FKDOOHQJLQJ WR SUHYHQW WKH ROGHU
SRSXODWLRQ IURP IDOOLQJ EHKLQG RQ H�JRYHUQPHQW DGRSWLRQ� 2Q WKH RWKHU KDQG� WKLV KLJKOLJKWV
WKH LPSRUWDQFH RI GHYHORSLQJ H�JRYHUQPHQW FKDWERWV WKDW DUH PRUH LQFOXVLYH DQG HQDEOH
HPSRZHULQJ�FLWL]HQV�RI�DOO�DJH�JURXSV�LQ�WKH�SRSXODWLRQ�ZLWK�H�JRYHUQPHQW�FKDWERWV�

��
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������,PSDFW�RI�V\VWHP�XVDJH

7KH UHVXOWV IURP ERWK WKH VXUYH\ DQG IROORZ�XS LQWHUYLHZV LQGLFDWH WKDW WKH UHVSRQGHQWV DUH
UDWKHU QHXWUDO ZKHQ LW FRPHV WR WKH GHJUHH RI SHUFHLYHG LPSDFW ZKHQ XVLQJ H�JRYHUQPHQW
FKDWERWV� 7KLV UHVXOW PD\ EH H[SODLQHG E\ WKH IDFW WKDW WKH UHVSRQGHQWV KDYH QRW H[SHULHQFHG
D VXIILFLHQW OHYHO RI FRQWURO LQ WKH LQWHUDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV� 7KLV ILQGLQJ
HPSKDVL]HV WKH LPSRUWDQFH RI SURYLGLQJ FLWL]HQV ZLWK WKH IHHOLQJ WKDW WKH\ DUH LQ FRQWURO DQG
WKDW WKH\ KDYH WKH DELOLW\ WR LQIOXHQFH WKH VHUYLFHV DQ H�JRYHUQPHQW FKDWERW SURYLGHV� 7KLV LV
LQ DFFRUGDQFH ZLWK WKH ILQGLQJV RI $OVKLEO\ 	 &KLRQJ ������� ZKR DUJXH WKDW WKH OHYHO RI
H�JRYHUQPHQW VXFFHVV ZLOO LQFUHDVH E\ SURYLGLQJ XVHUV ZLWK WKH SHUFHSWLRQ RI EHLQJ LQ
FRQWURO �$OVKLEO\ 	 &KLRQJ� ������ 7KLV ILQGLQJ LV IXUWKHU H[SODLQHG LQ WKH IROORZ�XS
LQWHUYLHZV DV WKH H�JRYHUQPHQW FKDWERWV EHLQJ GHSHQGHQW RQ TXHULHV IURP FLWL]HQV EHLQJ
FOHDU DQG VLPSOH HQRXJK IRU WKH FKDWERW WR LQWHUSUHW FRUUHFWO\� ,I WKH FKDWERW GRHV QRW
XQGHUVWDQG WKH TXHVWLRQ FRUUHFWO\� WKH FLWL]HQV¶ IHHOLQJ RI FRQWURO LV GLPLQLVKHG� 7KLV ILQGLQJ
HPSKDVL]HV WKH LPSRUWDQFH RI PDNLQJ FLWL]HQV IHHO OLNH WKH\ DUH LQ FRQWURO ZKHQ LQWHUDFWLQJ
ZLWK�H�JRYHUQPHQW�FKDWERWV�

������0HDQLQJ�RI�V\VWHP�XVDJH

7KH UHVXOWV IURP ERWK WKH VXUYH\ DQG IROORZ�XS LQWHUYLHZV LQGLFDWH WKDW WKH UHVSRQGHQWV GR
QRW ILQG WKH XVH RI H�JRYHUQPHQW FKDWERWV SDUWLFXODUO\ PHDQLQJIXO� $ SRVVLEOH H[SODQDWLRQ
PD\ EH WKDW WKH FKDWERW WHFKQRORJ\ XVHG LQ H�JRYHUQPHQW FKDWERWV DV RI QRZ LV RQO\ DEOH WR
KDQGOH UDWKHU VLPSOH TXHVWLRQV� &KHQ HW DO� ������ QRWHG WKDW FLWL]HQV UHIOHFW WKHLU
H[SHFWDWLRQV WR RQOLQH VHUYLFH HQFRXQWHUV EDVHG RQ WKHLU SULRU H[SHULHQFHV ZLWK H[LVWLQJ
RIIOLQH JRYHUQPHQW VHUYLFHV �&KHQ HW DO�� ������ 2Q RQH KDQG� LW FRXOG EH DUJXHG WKDW IRU
H�JRYHUQPHQW FKDWERWV� WKH FLWL]HQV
 SUHYLRXV H[SHULHQFHV ZLWK D JRYHUQPHQWDO DJHQF\ ZLOO
DIIHFW WKHLU H[SHFWDWLRQV WRZDUGV DQ H�JRYHUQPHQW FKDWERW IURP WKDW VDPH DJHQF\� 2Q WKH
RWKHU KDQG� SULRU FKDWERW H[SHULHQFH FRXOG DOVR DIIHFW WKH FLWL]HQV
 H[SHFWDWLRQV WRZDUGV
H�JRYHUQPHQW FKDWERWV� ,I D FLWL]HQ KDV KDG DQ LQWHUDFWLRQ ZLWK D FKDWERW SUHYLRXVO\ DQG WKH
FKDWERW GLG QRW PHHW WKH FLWL]HQ¶V QHHGV� WKH PHDQLQJ RI XVDJH FRXOG EH GLPLQLVKHG� ,Q WKH
IROORZ�XS LQWHUYLHZ� LW ZDV LQGLFDWHG WKDW SULRU QHJDWLYH H[SHULHQFHV ZLWK FKDWERWV DIIHFW
WKHLU H[SHFWDWLRQV WRZDUGV H�JRYHUQPHQW FKDWERWV DQG WKDW LI WKHUH LV D FKRLFH� D KXPDQ
DJHQW�LV�SUHIHUUHG�

������6HOI��GHWHUPLQDWLRQ

7KH UHVXOWV IURP ERWK WKH VXUYH\ DQG IROORZ�XS LQWHUYLHZV LQGLFDWH WKDW WKH UHVSRQGHQWV DUH
UDWKHU QHXWUDO ZKHQ LW FRPHV WR WKH GHJUHH RI VHOI� GHWHUPLQDWLRQ FLWL]HQV¶ SHUFHLYH ZKHQ
XVLQJ H�JRYHUQPHQW FKDWERWV� ,Q WKH IROORZ�XS LQWHUYLHZV� LW ZDV KLJKOLJKWHG WKDW WKH GHJUHH
RI VHOI�GHWHUPLQDWLRQ IHOW ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV GHSHQGV RQ ZKLFK FKDWERW DQG
ZKDW JRYHUQPHQW DJHQF\ LW EHORQJV WR� 7KLV UHVXOW PD\ EH H[SODLQHG E\ WKH IDFW WKDW ZH LQ
WKLV VWXG\ KDYH QRW IRFXVHG RQ D SDUWLFXODU H�JRYHUQPHQW FKDWERW EXW UDWKHU RQ H�JRYHUQPHQW
FKDWERWV�LQ�JHQHUDO�

��
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����+RZ�&KDWERW�4XDOLW\�DIIHFWV�&LWL]HQV¶�(PSRZHUPHQW
7KH NH\ ILQGLQJV RI WKLV VWXG\ UHODWH WR KRZ TXDOLW\ LQIOXHQFHV FLWL]HQV
 IHHOLQJ RI
HPSRZHUPHQW ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV� 7KH UHVXOWV LQGLFDWH WKDW DOO WKH WKUHH
TXDOLW\ GLPHQVLRQV KDYH VLJQLILFDQW HIIHFWV RQ HPSRZHUPHQW� ZLWK VHUYLFH TXDOLW\ KDYLQJ D
VOLJKWO\ KLJKHU LQIOXHQFH WKDQ LQIRUPDWLRQ DQG V\VWHP TXDOLW\� 7KLV ILQGLQJ LQGLFDWHV WKDW LQ
WKH FRQWH[W RI H�JRYHUQPHQW FKDWERWV� WKH FKDWERW TXDOLW\ DIIHFWV FLWL]HQV
 SHUFHSWLRQV RI
WKHLU FRPSHWHQFH� WKH OHYHO RI LPSDFW� WKH PHDQLQJ RI XVDJH� DQG VHOI�GHWHUPLQDWLRQ WRZDUGV
XVLQJ VXFK FKDWERWV� +HQFH� WKH KLJKHU GHJUHH RI TXDOLW\ LQ LQIRUPDWLRQ� V\VWHP DQG VHUYLFH�
WKH PRUH HPSRZHUHG FLWL]HQV IHHO ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV� )HZ VWXGLHV KDYH
DGGUHVVHG TXDOLW\ LQ WKH FRQWH[W RI FLWL]HQ HPSRZHUPHQW� 2QH RI WKH LGHQWLILHG VWXGLHV
DGGUHVVHG WKH UROH RI LQIRUPDWLRQ TXDOLW\ RQ HPSRZHUPHQW LQ WKH FRQWH[W RI RQOLQH EUDQG
FRPPXQLWLHV �+VLHK HW DO�� ������ 2XU ILQGLQJV DUH FRQVLVWHQW ZLWK WKHLU ILQGLQJV VXJJHVWLQJ
WKDW LQIRUPDWLRQ TXDOLW\ KDV D VLJQLILFDQW LQIOXHQFH RQ HPSRZHUPHQW �+VLHK HW DO�� ������
7KH LQWHUYLHZV KLJKOLJKWHG WKDW WKH FRQWURO IHOW LQ DQ LQWHUDFWLRQ ZLWK D FKDWERW LV YHU\
GHSHQGHQW RQ KRZ WKH FKDWERW SURYLGHV LQIRUPDWLRQ� 7KLV DOVR KROGV IRU WKH FRQQHFWLRQ
EHWZHHQ�HDVH�RI�XVH�DQG�KRZ�PHDQLQJIXO�LW�LV�WR�XVH�D�FKDWERW�

,Q SUHYLRXV VWXGLHV� LQIRUPDWLRQ TXDOLW\ KDV EHHQ IRXQG DV WKH PRVW LPSRUWDQW TXDOLW\
GLPHQVLRQ LQ PHDVXULQJ WKH VXFFHVV RI D V\VWHP �&KHQ HW DO�� ����� 'HORQH 	 0F/HDQ�
������ (YHQ WKRXJK PHDVXULQJ WKH VXFFHVV RI H�JRYHUQPHQW FKDWERWV �LQFOXGLQJ QHW EHQHILWV�
ZDV RXW RI WKH VFRSH RI WKLV VWXG\� LW LV LQWHUHVWLQJ WR VHH WKDW LQ WKLV VWXG\ WKH LQIOXHQFH RI
WKH TXDOLW\ GLPHQVLRQV RQ HPSRZHUPHQW LV PRUH HYHQ� ZLWK VHUYLFH TXDOLW\ KDYLQJ WKH
JUHDWHVW LQIOXHQFH� 7KLV LQGLFDWHV WKDW LQ WHUPV RI TXDOLW\ FRQVLGHUDWLRQV RI H�JRYHUQPHQW
FKDWERWV� DOO WKH WKUHH TXDOLW\ GLPHQVLRQV VKRXOG EH DGGUHVVHG� $V FKDWERWV DUH GHSHQGHQW RQ
XVHU LQSXW DQG FDQ HQJDJH LQ SURDFWLYH RU UHDFWLYH EHKDYLRU �&DVWLOOR HW DO�� ������ LW FDQ EH
DUJXHG WKDW FLWL]HQV ZLOO EH H[SHFWLQJ D KLJKHU GHJUHH RI V\VWHP DQG VHUYLFH TXDOLW\
FRPSDUHG WR DQ H�JRYHUQPHQW ZHEVLWH� 7KH ILQGLQJV IURP WKH IROORZ�XS LQWHUYLHZV
HPSKDVL]H WKDW QRW RQO\ WKH LQIRUPDWLRQ SURYLGHG� EXW DOVR WKH FKDWERW¶V HDVH�RI�XVH DQG
KRZ�UHOLDEOH�WKH�FKDWERW�LV��LQIOXHQFH�KRZ�HPSRZHUHG�WKH\�IHHO�GXULQJ�WKH�LQWHUDFWLRQ�

,I WKH FKDWERW TXDOLW\ LV QRW VXIILFLHQW LQ WHUPV RI LQIRUPDWLRQ� V\VWHP DQG VHUYLFH WKH
SRWHQWLDO FRQVHTXHQFH LV WKDW FLWL]HQV ZLOO HQG WKH LQWHUDFWLRQ DQG VHHN WKH UHTXLUHG
LQIRUPDWLRQ RU VHUYLFH HOVHZKHUH� 2Q RQH KDQG� FLWL]HQV PD\ LQWHUDFW ZLWK D FKDWERW
PRWLYDWHG E\ WKH SRWHQWLDO EHQHILWV RI XVLQJ FKDWERWV� VXFK DV WLPH�VDYLQJ RU DYDLODELOLW\ DW
DQ\ WLPH DQG GD\ �&DVWLOOR HW DO�� ������ ,I KRZHYHU� WKH FKDWERW TXDOLW\ GRHV QRW VDWLVI\ WKH
FLWL]HQV¶ H[SHFWDWLRQV� WKH\ PLJKW HQG XS IHHOLQJ WKDW WKH\ ORVW PRUH UHVRXUFHV WKDQ ZKDW ZDV
JDLQHG IURP XVLQJ WKH FKDWERW �&DVWLOOR HW DO�� ������ $OVKLEO\ 	 &KLRQJ ������ IRXQG WKDW
WKH JUHDWHU WKH H[WHQW WR ZKLFK DQ H�JRYHUQPHQW ZHEVLWH XQGHUVWDQGV DQG UHSUHVHQWV WKH
SHUVRQDO QHHGV RI WKH XVHU� WKH PRUH HPSRZHUHG WKH XVHU EHFRPHV �$OVKLEO\ 	 &KLRQJ�
������ 7KLV HPSKDVL]HV WKDW LQFUHDVHG SHUVRQDOL]DWLRQ RI H�JRYHUQPHQW FKDWERWV FDQ EH DQ
LPSRUWDQW IDFWRU LQ XWLOL]LQJ WKH IXOO SRWHQWLDO RI VXFK FKDWERWV� 3HUVRQDOL]DWLRQ LQ WKH FRQWH[W

��
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RI H�JRYHUQPHQW FKDWERWV ZRXOG PHDQ HQDEOLQJ SRVVLELOLWLHV RI WDLORULQJ KRZ DQG ZKDW
LQIRUPDWLRQ LV SURYLGHG WKURXJK WKH FKDWERWV DQG FXVWRPL]LQJ KRZ FKDWERWV JXLGH FLWL]HQV
WKURXJK�GLIIHUHQW�VHUYLFH�FKRLFHV��$OVKLEO\�	�&KLRQJ��������

����+RZ�&KDWERW�4XDOLW\�DIIHFWV�&LWL]HQV¶�7UXVWLQJ�%HOLHIV
7KH UHVXOWV RI WKH VXUYH\ LQGLFDWH WKDW LQIRUPDWLRQ DQG VHUYLFH TXDOLW\ KDYH D VLJQLILFDQW
HIIHFW RQ WKH FLWL]HQV
 WUXVWLQJ EHOLHIV ZKHQ XVLQJ H�JRYHUQPHQWDO FKDWERWV� ZLWK VHUYLFH
TXDOLW\ DV WKH VWURQJHVW LQIOXHQFH RQ WUXVWLQJ EHOLHIV RXW RI DOO WKH TXDOLW\ GLPHQVLRQV� 7KXV�
WKH KLJKHU GHJUHH RI LQIRUPDWLRQ DQG VHUYLFH TXDOLW\ D FKDWERW KDV� WKH KLJKHU WUXVWLQJ EHOLHIV
FLWL]HQV ZLOO KDYH WRZDUGV WKH FKDWERW� 7KH IROORZ�XS LQWHUYLHZV FRPSOHPHQW WKHVH ILQGLQJV
DQG IXUWKHU HODERUDWHV WKDW LI WKH LQIRUPDWLRQ SURYLGHG E\ H�JRYHUQPHQW FKDWERWV LV
LQDFFXUDWH� WKLV LQGLFDWHV WKDW FLWL]HQV¶ EXLOGV D ORZHU GHJUHH RI WUXVWLQJ EHOLHIV WRZDUGV
H�JRYHUQPHQW FKDWERWV� 7KH LQWHUYLHZV IXUWKHU KLJKOLJKW WKDW VHUYLFH TXDOLW\ LV FUXFLDO LQ
GHWHUPLQLQJ FLWL]HQV¶ WUXVW� ,I WKH FLWL]HQV ILQG WKDW WKH VHUYLFH SURYLGHG LV XQUHOLDEOH� LW ZLOO
OHDG WR LQVHFXULWLHV DPRQJ FLWL]HQV� ,W FDQ EH DUJXHG WKDW WKH LQWHQWLRQ WR XVH VXFK FKDWERWV
DOVR ZLOO GHFUHDVH GXH WR D ORZHU GHJUHH RI WUXVWLQJ EHOLHIV WRZDUGV WKH FKDWERW� 7KHVH
ILQGLQJV DUH FRQVLVWHQW ZLWK SUHYLRXV VWXGLHV WKDW KDYH LQYHVWLJDWHG TXDOLW\ DQG WUXVW DQG
IRXQG WUXVW DV D NH\ VXFFHVV IDFWRU LQ DFKLHYLQJ XVHU VDWLVIDFWLRQ ZLWK DQ ,6 �$O]DKUDQL HW DO��
����� 0FNQLJKW HW DO�� ����� 3DSSDV HW DO�� ����� 7HR HW DO�� ������ )XUWKHUPRUH� RXU ILQGLQJV
RQ LQIRUPDWLRQ DQG VHUYLFH TXDOLW\ DUH FRQVLVWHQW ZLWK WKH ILQGLQJV E\ 0FNQLJKW HW DO� ������
RQ ZHEVLWH TXDOLW\ DQG WUXVWLQJ EHOLHIV �0FNQLJKW HW DO�� ����� DQG WKH ILQGLQJV RI 1LFRODRX
	 0FNQLJKW ������ RQ LQIRUPDWLRQ TXDOLW\ DQG WUXVWLQJ EHOLHIV LQ GDWD H[FKDQJHV �1LFRODRX
	 0FNQLJKW� ������ 2XU VWXG\ DGGV WR WKHLU ILQGLQJV E\ DGGLQJ LQIRUPDWLRQ DQG VHUYLFH
TXDOLW\ DV VLJQLILFDQW IDFWRUV DIIHFWLQJ FLWL]HQV¶ WUXVWLQJ EHOLHIV ZKHQ XVLQJ H�JRYHUQPHQWDO
FKDWERWV� 7KLV LQGLFDWHV WKDW WKH KLJKHU WKH TXDOLW\ RI H�JRYHUQPHQW FKDWERWV WKH PRUH
FLWL]HQV�ZLOO�EXLOG�WUXVWLQJ�EHOLHIV�WRZDUGV�VXFK�FKDWERWV�

,QWHUHVWLQJO\� WKH ILQGLQJV IURP WKH VXUYH\ UHYHDOHG WKDW V\VWHP TXDOLW\ ZDV QRW IRXQG WR
KDYH D VLJQLILFDQW HIIHFW RQ WUXVWLQJ EHOLHIV WRZDUGV H�JRYHUQPHQW FKDWERWV� +RZHYHU� LQ WKH
LQWHUYLHZV LW ZDV HPSKDVL]HG WKDW WKH GHJUHH RI HDVH�RI�XVH D FKDWERW KDV� ZLOO DIIHFW KRZ
FRPSHWHQW WKH FKDWERW LV SHUFHLYHG� +HQFH� ZH DUJXH WKDW WKH V\VWHP TXDOLW\ RI
H�JRYHUQPHQW FKDWERWV WR VRPH H[WHQW ZLOO DIIHFW FLWL]HQV¶ WUXVWLQJ EHOLHIV� +RZHYHU� WKH
LPSRUWDQFH RI V\VWHP TXDOLW\ RQ WUXVWLQJ EHOLHIV PD\ EH OHVV FUXFLDO WKDQ WKDW RI LQIRUPDWLRQ
DQG�VHUYLFH�TXDOLW\�

����6DWLVIDFWLRQ
������7UXVWLQJ�EHOLHIV
7KH UHVXOWV RI WKLV VWXG\ LQGLFDWH WKDW WKH GHJUHH RI WUXVWLQJ EHOLHIV H[SHULHQFHG E\ FLWL]HQV
ZKHQ XVLQJ H�JRYHUQPHQW FKDWERWV LQIOXHQFHV WKHLU VDWLVIDFWLRQ ZLWK VXFK FKDWERWV� 3UHYLRXV
VWXGLHV KDYH LGHQWLILHG TXDOLW\ DQG WUXVW DV FULWLFDO VXFFHVV IDFWRUV LQ DFKLHYLQJ XVHU
VDWLVIDFWLRQ ZLWK ,6 �0FNQLJKW HW DO�� ����� 3DSSDV HW DO�� ����� 7HR HW DO�� ������ 7KXV� LW LV

��
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QRW XQH[SHFWLQJ WKDW LQ WKLV VWXG\ WUXVWLQJ EHOLHIV LV IRXQG WR VLJQLILFDQWO\ DIIHFW FLWL]HQV¶
VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV� 7KH ILQGLQJV RI WKLV VWXG\ FRPSOHPHQW SUHYLRXV
ILQGLQJV E\ VKRZLQJ KRZ WUXVWLQJ EHOLHIV GLUHFWO\ LQIOXHQFH FLWL]HQV
 VDWLVIDFWLRQ ZLWK
H�JRYHUQPHQW FKDWERWV� 2XU ILQGLQJV LQGLFDWH WKDW D KLJKHU GHJUHH RI VDWLVIDFWLRQ LV DQ
RXWFRPH ZKHQ WKHUH DUH KLJKHU WUXVWLQJ EHOLHIV DPRQJ FLWL]HQV XVLQJ H�JRYHUQPHQW FKDWERWV�
7KLV LV LQ DFFRUGDQFH ZLWK WKH ILQGLQJV RI %KDWWDFKHUMHH 	 3UHPNXPDU ������ WKDW OHYHO RI
VDWLVIDFWLRQ LV FRUUHODWHG WR WKH WUXVWLQJ EHOLHIV WRZDUGV D V\VWHP �%KDWWDFKHUMHH 	
3UHPNXPDU� ������ 8QOLNH KXPDQ DJHQWV DQG UHJDUGOHVV RI KRZ GHYHORSHG DQG DGYDQFHG
FKDWERWV EHFRPH LQ WKH IXWXUH� RQH RI WKH PDLQ ZHDNQHVVHV RI FKDWERWV LV WKDW WKH\ DUH QRW
DEOH WR VKRZ HPSDWK\� 7KXV� LW FDQ EH DUJXHG WKDW D PRUH H[WHQVLYH XVH RI FKDWERWV
FROODERUDWLQJ ZLWK KXPDQ VHUYLFH DJHQWV DQG VPRRWKHU KDQGRYHUV EHWZHHQ WKHP FDQ
SURPRWH EXLOGLQJ WUXVW� DQG WKHUHIRUH LQFUHDVH FLWL]HQV
 VDWLVIDFWLRQ ZLWK H�JRYHUQPHQWV
�$VKIDT�HW�DO���������9DVVLODNRSRXORX�	�3DSSDV��������

������(PSRZHUPHQW
$QRWKHU FHQWUDO ILQGLQJ RI WKLV VWXG\ VXJJHVWV WKDW WKH KLJKHU OHYHO RI HPSRZHUPHQW
H[SHULHQFHG ZKHQ XVLQJ H�JRYHUQPHQW� WKH PRUH VDWLVILHG FLWL]HQV EHFRPH� $VKIDT HW DO�
������ IRXQG WKDW LQIRUPDWLRQ DQG VHUYLFH TXDOLW\ DUH FUXFLDO GHWHUPLQDQWV LQ LQFUHDVLQJ XVHU
VDWLVIDFWLRQ DQG FRQWLQXRXV LQWHQWLRQ WR XVH FKDWERWV �$VKIDT HW DO�� ������ 2XU ILQGLQJ
VXJJHVWV WKDW LQ H[SODLQLQJ VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV� LW LV QRW RQO\ WHFKQLFDO
IDFWRUV VXFK DV LQIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\ WKDW DUH GHWHUPLQLQJ FLWL]HQV¶
VDWLVIDFWLRQ� ,W FDQ EH DUJXHG WKDW LQ RUGHU WR DFKLHYH WKH IXOO SRWHQWLDO ZLWK H�JRYHUQPHQW
FKDWERWV� JRYHUQPHQW DJHQFLHV PXVW FRQVLGHU FLWL]HQV¶ SHUFHSWLRQV RI HPSRZHUPHQW DV D NH\
FDXVDO PHFKDQLVP IRU VXFFHVV� &LWL]HQ HPSRZHUPHQW JRHV EH\RQG SURYLGLQJ EDVLF DFFHVV WR
LQIRUPDWLRQ DQG VHUYLFHV� WRZDUGV WUDQVIRUPLQJ FLWL]HQV IURP JHQHUDO XVHUV LQWR HPSRZHUHG
LQGLYLGXDOV WKURXJK GLJLWDO VHUYLFHV �.LP 	 *XSWD� ������ 2XU ILQGLQJV VXSSRUW SUHYLRXV
DUJXPHQWV RQ XVHU HPSRZHUPHQW DV D NH\ PHFKDQLVP LQ UHODWLRQ WR XVHU EHKDYLRU �L�H�� XVLQJ
WKH V\VWHP WR LWV IXOO SRWHQWLDO LQ DQ H[WHQGHG� LQWHJUDWLYH� DQG HPHUJHQW ZD\� LQ WKH ,6 XVDJH
FRQWH[W �.LP 	 *XSWD� ������ 7KH ILQGLQJV LQ WKLV VWXG\ DUH DOVR LQ DFFRUGDQFH ZLWK WKH
ILQGLQJV RI 1JX\HQ 	 7UDQ ������ RQ FLWL]HQ HPSRZHUPHQW VLJQLILFDQWO\ LQIOXHQFLQJ FLWL]HQ
DGRSWLRQ�RI�H�JRYHUQPHQW�VHUYLFHV��1JX\HQ�	�7UDQ��������

��
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���&RQWULEXWLRQ�DQG�WKH�5RDG�$KHD@
7KLV WKHVLV LV RQH RI WKH YHU\ ILUVW VWXGLHV WKDW KDYH LQYHVWLJDWHG IDFWRUV DIIHFWLQJ FLWL]HQV¶
VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV LQ 1RUZD\� 7R GR WKDW� ZH SHUIRUPHG D PL[HG
PHWKRGV VWXG\ WR JHW D WKRURXJK XQGHUVWDQGLQJ RI WKH UROH RI TXDOLW\� WUXVWLQJ EHOLHIV DQG
HPSRZHUPHQW LQ H[SODLQLQJ XVHU VDWLVIDFWLRQ� 2XU HPSLULFDO GDWD FRQVLVWV RI ��� VDPSOHV
FROOHFWHG ZLWK D VXUYH\ DQG �� IROORZ�XS LQWHUYLHZV� 7KH PDLQ FRQWULEXWLRQ LV WKH XQYHLOLQJ
RI WKH UROH RI TXDOLW\ RQ FLWL]HQV¶ HPSRZHUPHQW DQG KRZ WKH OHYHO RI HPSRZHUPHQW DIIHFWV
FLWL]HQV¶ VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV� 7KH KLJKHU GHJUHH RI LQIRUPDWLRQ� V\VWHP
DQG VHUYLFH TXDOLW\� WKH PRUH FLWL]HQV¶ IHHO HPSRZHUHG WR XVH H�JRYHUQPHQW FKDWERWV� 7KLV
ILQGLQJ JLYHV YDOXDEOH LQVLJKW RI WKH LPSRUWDQFH RI TXDOLW\ DQG IRFXVLQJ RQ HPSRZHULQJ
FLWL]HQV�LQ�RUGHU�IRU�FLWL]HQV�WR�XVH�DQG�YDOXH�H�JRYHUQPHQW�VHUYLFHV�VXFK�DV�FKDWERWV�

����,PSOLFDWLRQV�IRU�3UDFWLWLRQHUV
7KH UHVXOWV IURP WKLV VWXG\ UHYHDO D GHPDQG IRU JRYHUQPHQW DJHQFLHV LQ LQFUHDVLQJ
DZDUHQHVV RQ WKH UHODWLRQVKLS RI TXDOLW\� WUXVWLQJ EHOLHIV DQG FLWL]HQ HPSRZHUPHQW ZKHQ
GHYHORSLQJ� PDQDJLQJ DQG PDLQWDLQLQJ H�JRYHUQPHQW FKDWERWV� ,Q RUGHU WR HPSRZHU FLWL]HQV
ZLWK H�JRYHUQPHQW FKDWERWV� LW LV FUXFLDO IRU SUDFWLWLRQHUV WR UDLVH DZDUHQHVV DQG IDFLOLWDWH
GHYHORSLQJ DSSURSULDWH PHDVXUHV� $ FUXFLDO GHWHUPLQDQW LV LQFOXGLQJ FLWL]HQV UHSUHVHQWLQJ DOO
JURXSV RI WKH VRFLHW\ LQ WKLV SURFHVV� 7DEOH � UHSUHVHQWV RXU UHFRPPHQGDWLRQV WR
SUDFWLWLRQHUV�LQ�LQFUHDVLQJ�IRFXV�RQ�HPSRZHUPHQW�LQ�H�JRYHUQPHQW�FKDWERWV�

7DEOH��� 5HFRPPHQGDWLRQV�WR�3UDFWLWLRQHUV

(PSRZHUPHQW 5HFRPPHQGDWLRQV�WR�3UDFWLWLRQHUV

&RPSHWHQFH�RI�XVHU 'HYHORS�LQLWLDWLYHV�WR�LQFUHDVH�FRPSHWHQFH�WR�XVH
H�JRYHUQPHQW�FKDWERWV�IRU�DOO�JURXSV�LQ�VRFLHW\�

Ɣ :KDW�NQRZOHGJH�GR�FLWL]HQV�QHHG�WR�XVH�WKH�FKDWERW"
Ɣ :KDW�VNLOOV�GR�FLWL]HQV�QHHG�WR�XVH�WKH�FKDWERW"
Ɣ :KDW�FRQWULEXWHV�WR�FLWL]HQV�IHHOLQJ�FRQILGHQW�ZKHQ

XVLQJ�WKH�FKDWERW"

,PSDFW�RI�V\VWHP�XVDJH 'HYHORS�DQ�HQYLURQPHQW�ZKHUH�FLWL]HQV�IHHO�OLNH�WKH\�DUH�LQ
FRQWURO�DQG�WKDW�WKH\�LQIOXHQFH�WKH�RXWFRPH�RI�XVLQJ
H�JRYHUQPHQW�FKDWERWV�

Ɣ :KDW�LQGLYLGXDO�QHHGV�GR�FLWL]HQV�KDYH�RI�WKH
FKDWERW"

Ɣ +RZ�FDQ�WKH�FKDWERW�EH�DGMXVWHG�WR�ILW�FLWL]HQV

LQGLYLGXDO�QHHGV"

��
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(PSRZHUPHQW 5HFRPPHQGDWLRQV�WR�3UDFWLWLRQHUV

0HDQLQJ�RI�V\VWHP�XVDJH 'HYHORS�D�WUDQVSDUHQW�DSSURDFK�VWDWLQJ�FOHDUO\�WKH�PHDQLQJ
RI�ZK\�WKH�FKDWERW�H[LVWV�DQG�WKH�PHDQLQJ�RI�XVLQJ�LW�

Ɣ :K\�KDV�WKH�FKDWERW�EHHQ�LPSOHPHQWHG�E\�WKH
JRYHUQPHQW�DJHQF\"

Ɣ :KDW�LV�WKH�SXUSRVH�RI�XVLQJ�WKH�FKDWERW"
Ɣ +RZ�GR�FKDWERWV�KHOS�FLWL]HQV"
Ɣ +RZ�LV�WKH�XVH�RI�WKH�FKDWERW�YDOXDEOH�WR�FLWL]HQV"

6HOI�GHWHUPLQDWLRQ Ɣ (VWDEOLVK�DQG�DGGUHVV�WKH�UHODWLRQVKLS�EHWZHHQ
FLWL]HQV�H[SHFWDWLRQV�DQG�ZKDW�WKH�FKDWERW�LV�FDSDEOH
RI

Ɣ 6KRZ�WUDQVSDUHQF\�WR�FLWL]HQV�LQ�KRZ�WKH�FKDWERW�LV
VXSSRVHG�WR�EHKDYH

����/LPLWDWLRQV�DQG�,PSOLFDWLRQV�IRU�)XUWKHU�5HVHDUFK
$V ZLWK DQ\ UHVHDUFK� WKHUH DUH OLPLWDWLRQV WR WKLV VWXG\� 2XU ILQGLQJV VKRZ WKH LPSRUWDQFH
RI TXDOLW\ DIIHFWLQJ FLWL]HQV WUXVWLQJ EHOLHIV DQG HPSRZHUPHQW DQG KRZ WKHVH IDFWRUV
LQIOXHQFH FLWL]HQ VDWLVIDFWLRQ� 7KHVH IDFWRUV DQG UHODWLRQVKLSV FDQ EH IXUWKHU XQGHUVWRRG DQG
WKHRUL]HG E\ DQDO\]LQJ GDWD IURP REVHUYDWLRQV DQG ORJV RI FLWL]HQV¶ LQWHUDFWLRQV ZLWK
H�JRYHUQPHQW FKDWERWV� )LYH RI WKH VL[ FRQVWUXFWV IURP WKH ,6 6XFFHVV 0RGHO ZHUH DGDSWHG�
DV WKH PDLQ REMHFWLYH RI WKLV VWXG\ ZDV WR LQYHVWLJDWH VDWLVIDFWLRQ DQG XVDJH UDWKHU WKDQ WKH
VXFFHVV RI H�JRYHUQPHQW FKDWERWV� 7KXV� ZH H[FOXGHG VL[WK� QHW EHQHILWV� )XWXUH VWXGLHV FDQ
H[WHQG RXU ZRUN E\ DOVR LQYHVWLJDWLQJ WKH RYHUDOO VXFFHVV RI H�JRYHUQPHQW FKDWERWV�
3UHYLRXV VWXGLHV KDYH IRXQG SHUVRQDOL]DWLRQ RI H�JRYHUQPHQW VHUYLFHV DV D IDFWRU WKDW
FRQWULEXWHV WR PRUH HPSRZHUHG XVHUV �$OVKLEO\ 	 &KLRQJ� ������ %DVHG RQ WKLV� IXWXUH
VWXGLHV VKRXOG DGGUHVV WKH UROH RI SHUVRQDOL]DWLRQ RI H�JRYHUQPHQW FKDWERWV� 5HFHQW UHVHDUFK
KDV DGGUHVVHG KRZ WR LPSURYH HIILFLHQF\ ZLWK H�JRYHUQPHQW FKDWERWV ZKLOH NHHSLQJ WKH
FKDUDFWHULVWLFV RI KXPDQH VDWLVI\LQJ VHUYLFH ZLWK K\EULG WHDPV� FKDWERWV DQG KXPDQ VHUYLFH
DJHQWV FROODERUDWLQJ �9DVVLODNRSRXORX HW DO�� ����� 9DVVLODNRSRXORX 	 3DSSDV� ������ 7KHLU
ILQGLQJV VXJJHVW WKDW WKH GLVFRYHU\ RI DIIRUGDQFHV �ZKDW D KXPDQ FDQ GR ZLWK D
WHFKQRORJLFDO REMHFW� PDGH KXPDQ VHUYLFH DJHQWV UHFRJQLVH WKH SRWHQWLDO RI K\EULG VHUYLFH
WHDPV �9DVVLODNRSRXORX HW DO�� ������ )XWXUH VWXGLHV FRXOG DGGUHVV DIIRUGDQFH WKHRU\ DQG WKH
LPSDFW�K\EULG�VHUYLFH�WHDPV�KDYH�RQ�FLWL]HQV¶�HPSRZHUPHQW�

$ FKDOOHQJH ZKHQ FROOHFWLQJ GDWD ZDV UHFUXLWLQJ UHVSRQGHQWV RI GLIIHUHQW DJH JURXSV DQG
ZLWK YDU\LQJ EDFNJURXQGV� 7KH PDMRULW\ RI WKH VXUYH\ VDPSOH LQ WKLV VWXG\ DUH PDLQO\ \RXQJ
DGXOWV� 7KXV� LW LV H[SHFWHG WKDW WKH PDMRULW\ RI WKH UHVSRQGHQWV LV IDPLOLDU ZLWK WKH XVH RI
WHFKQRORJ\ DQG FDQ HDVLO\ DGDSW WR GHYHORSPHQWV ZLWKLQ H�JRYHUQPHQWDO VHUYLFHV DQG
FKDWERWV� 7KLV OLPLWDWLRQ FDQ EH D UHVXOW RI WKH VQRZEDOO VDPSOLQJ DSSURDFK QRW EHLQJ

��
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VXIILFLHQW LQ UHDFKLQJ RXW WR WKH ROGHU SRSXODWLRQ� $GGLWLRQDOO\� DV D UHVXOW RI WKH VDPSOLQJ
PHWKRG� WKH UHVSRQGHQWV WKDW FKRVH WR SDUWLFLSDWH PLJKW QRW UHSUHVHQW WKH JHQHUDO FDSDELOLWLHV
RI WKH SRSXODWLRQ RU PLJKW KDYH KDG SDUWLFXODUO\ QHJDWLYH H[SHULHQFHV ZLWK H�JRYHUQPHQWDO
FKDWERWV HWF� )XWXUH VWXGLHV VKRXOG LQYHVWLJDWH KRZ H�JRYHUQPHQW FKDWERWV HPSRZHU RU
GLVHPSRZHU WKH JHQHUDO SRSXODWLRQ LQFOXGLQJ PRUH UHVSRQVHV IURP WKH HOGHUO\ DQG
QRQ�QDWLYH 1RUZHJLDQV� $QRWKHU OLPLWDWLRQ LV WKH WUDQVODWLRQ RI LWHPV LQ WKH TXHVWLRQQDLUH WR
1RUZHJLDQ� ZLWK LWHPV DGDSWHG DQG WUDQVODWHG IURP (QJOLVK� 7KLV PD\ KDYH DIIHFWHG KRZ WKH
LWHPV ZHUH LQWHUSUHWHG DQG VRPH PD\ KDYH EHHQ PLVXQGHUVWRRG IURP LWV RULJLQDO PHDQLQJ E\
WKH UHVSRQGHQWV� )RU IXUWKHU UHVHDUFK� D ODUJHU TXDOLWDWLYH VWXG\ FDQ EH FDUULHG RXW ZKHUH
PRUH LQIRUPDQWV FDQ EH LQWHUYLHZHG VR WKDW WKH UHIOHFWLRQ RI RSLQLRQV DQG H[SHULHQFHV RI WKH
SRSXODWLRQ LQ 1RUZD\ FRPHV RXW HYHQ PRUH FOHDUO\� %DVHG RQ RXU ILQGLQJV� ZH IXUWKHU
UHFRPPHQG FRQGXFWLQJ PRUH HPSLULFDO UHVHDUFK RQ WKH XVH RI H�JRYHUQPHQW FKDWERWV ZLWK D
KLJKHU�QXPEHU�RI�LQIRUPDQWV�IURP�WKH�1RUZHJLDQ�SRSXODWLRQ�LQFOXGHG�LQ�WKH�VWXG\�

����&RQFOXVLRQ
,Q WKLV WKHVLV ZH KDYH LQYHVWLJDWHG FLWL]HQV¶ VDWLVIDFWLRQ DQG LQWHQWLRQ WR XVH H�JRYHUQPHQW
FKDWERWV LQ 1RUZD\� :H KDYH KDG D IRFXV RQ WKH UROH RI LQIRUPDWLRQ� V\VWHP� DQG VHUYLFH
TXDOLW\ LQ IRUPLQJ FLWL]HQV¶ HPSRZHUPHQW DQG WUXVWLQJ EHOLHIV� ZKLFK LQ WXUQ PD\ H[SODLQ
FLWL]HQV¶ VDWLVIDFWLRQ DQG LQWHQWLRQ WR XVH FKDWERWV� :LWK WKLV WKHVLV� RXU DLP KDV EHHQ WR
DQVZHU�WKH�LQLWLDO�UHVHDUFK�TXHVWLRQ�

+RZ GRHV LQIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\ RI FKDWERWV DIIHFW FLWL]HQV¶ HPSRZHUPHQW
DQG�WUXVWLQJ�EHOLHIV�ZKHQ�XVLQJ�H�JRYHUQPHQW�FKDWERWV"

7R DQVZHU WKH UHVHDUFK TXHVWLRQ� D PL[HG PHWKRGV VWXG\ ZDV SHUIRUPHG WKDW \LHOGHG ���
UHVSRQVHV IURP WKH VXUYH\ DQG �� IROORZ�XS LQWHUYLHZV� %DVHG RQ WKH GDWD FROOHFWHG ZH
VXJJHVW D FRPSUHKHQVLYH PRGHO WR LOOXVWUDWH WKH UROH RI TXDOLW\� WUXVWLQJ EHOLHIV LQ H[SODLQLQJ
FLWL]HQV¶ VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV� 7KH NH\ ILQGLQJV RI WKLV VWXG\ VXJJHVW WKDW
LQIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\ SRVLWLYHO\ DIIHFWV FLWL]HQV HPSRZHUPHQW ZKHQ XVLQJ
H�JRYHUQPHQW FKDWERWV� 7KH KLJKHU LQIRUPDWLRQ� V\VWHP DQG VHUYLFH TXDOLW\ RI WKH FKDWERW�
WKH PRUH HPSRZHUHG FLWL]HQV IHHO ZKHQ XVLQJ LW DQG WKH PRUH VDWLVILHG WKH\ EHFRPH�
)XUWKHU� WKH OHYHO RI HPSRZHUPHQW H[SHULHQFHG E\ FLWL]HQV SRVLWLYHO\ DIIHFWV WKHLU
VDWLVIDFWLRQ ZLWK H�JRYHUQPHQW FKDWERWV� ,Q WKH LQWHUYLHZV� LW ZDV HPSKDVL]HG WKDW WKH
FRQWURO IHOW LQ DQ LQWHUDFWLRQ ZLWK D FKDWERW LV YHU\ GHSHQGHQW RQ KRZ WKH FKDWERW SURYLGHV
WKH LQIRUPDWLRQ� 7KLV DOVR KROGV IRU WKH FRQQHFWLRQ EHWZHHQ HDVH�RI�XVH DQG KRZ PHDQLQJIXO
LW LV WR XVH D FKDWERW� )XUWKHUPRUH� RXU ILQGLQJV VXJJHVW WKDW LQIRUPDWLRQ DQG VHUYLFH TXDOLW\
SRVLWLYHO\ DIIHFWV WUXVWLQJ EHOLHIV� ZKLFK DJDLQ SRVLWLYHO\ DIIHFWV FLWL]HQV VDWLVIDFWLRQ� 7KH
UHVXOWV RI WKLV VWXG\ UHYHDO D GHPDQG IRU JRYHUQPHQW DJHQFLHV LQ LQFUHDVLQJ DZDUHQHVV RQ
WKH UHODWLRQVKLS RI TXDOLW\� WUXVWLQJ EHOLHIV DQG FLWL]HQ HPSRZHUPHQW ZKHQ GHYHORSLQJ�
PDQDJLQJ DQG PDLQWDLQLQJ H�JRYHUQPHQW FKDWERWV� 7KH ILQGLQJV IURP WKLV VWXG\ FRQWULEXWH
E\ \LHOGLQJ YDOXDEOH LQVLJKW RI WKH LPSRUWDQFH RI IRFXVLQJ RQ HPSRZHULQJ FLWL]HQV LQ RUGHU
IRU�FLWL]HQV�WR�XVH�DQG�YDOXH�H�JRYHUQPHQW�VHUYLFHV�VXFK�DV�FKDWERWV�

��



,6�������0DVWHU�7KHVLV���,QJYLOG�7LVODQG�	�0DUWKH�/¡YVODQG�6RGHIMHG

���5HIHUHQFHV
$EX�6KDQDE��(����������5HHQJLQHHULQJ�WKH�RSHQ�JRYHUQPHQW�FRQFHSW��$Q�HPSLULFDO�VXSSRUW

IRU�D�SURSRVHG�PRGHO� *RYHUQPHQW�,QIRUPDWLRQ�4XDUWHUO\� �������±����
KWWSV���GRL�RUJ���������M�JLT������������

cJHUIDON��3����������(PEUDFLQJ�GLYHUVLW\�WKURXJK�PL[HG�PHWKRGV�UHVHDUFK� (XURSHDQ
-RXUQDO�RI�,QIRUPDWLRQ�6\VWHPV� �������±���� KWWSV���GRL�RUJ���������HMLV�������

$OOHQ��0����������)DFWRU�$QDO\VLV��&RQILUPDWRU\��,Q 7KH�6$*(�(QF\FORSHGLD�RI
&RPPXQLFDWLRQ�5HVHDUFK�0HWKRGV �SS�����±�����
KWWSV���G[�GRL�RUJ����������������������

$OVKLEO\��+���	�&KLRQJ��5����������&XVWRPHU�HPSRZHUPHQW��'RHV�LW�LQIOXHQFH�HOHFWURQLF
JRYHUQPHQW�VXFFHVV"�$�FLWL]HQ�FHQWULF�SHUVSHFWLYH� (OHFWURQLF�&RPPHUFH�5HVHDUFK
DQG�$SSOLFDWLRQV� ����������±���� KWWSV���GRL�RUJ���������M�HOHUDS������������

$O]DKUDQL��/���$O�.DUDJKRXOL��:���	�:HHUDNNRG\��9����������$QDO\VLQJ�WKH�FULWLFDO�IDFWRUV
LQIOXHQFLQJ�WUXVW�LQ�H�JRYHUQPHQW�DGRSWLRQ�IURP�FLWL]HQV¶�SHUVSHFWLYH��$�V\VWHPDWLF
UHYLHZ�DQG�D�FRQFHSWXDO�IUDPHZRUN� ,QWHUQDWLRQDO�%XVLQHVV 5HYLHZ� ���
KWWSV���GRL�RUJ���������M�LEXVUHY������������

$QGURXWVRSRXORX��$���.DUDFDSLOLGLV��1���/RXNLV��(���	�&KDUDODELGLV��<���������
7UDQVIRUPLQJ�WKH�FRPPXQLFDWLRQ�EHWZHHQ�FLWL]HQV�DQG�JRYHUQPHQW�WKURXJK
$,�JXLGHG�FKDWERWV� *RYHUQPHQW�,QIRUPDWLRQ�4XDUWHUO\� ���
KWWSV���GRL�RUJ���������M�JLT������������

$VKIDT��0���<XQ��-���<X��6���	�/RXUHLUR��6����������,��&KDWERW��0RGHOLQJ�WKH�'HWHUPLQDQWV�RI
8VHUV¶�6DWLVIDFWLRQ�DQG�&RQWLQXDQFH�,QWHQWLRQ�RI�$,�3RZHUHG�6HUYLFH�$JHQWV�
7HOHPDWLFV�DQG�,QIRUPDWLFV� ����������� KWWSV���GRL�RUJ���������M�WHOH������������

%DODVXEUDPDQLDQ��6���.RQDQD��3���	�0HQRQ��1��0����������&XVWRPHU�6DWLVIDFWLRQ�LQ�9LUWXDO
(QYLURQPHQWV��$�6WXG\�RI�2QOLQH�,QYHVWLQJ� 0DQDJ� 6FL�� �������±����

%DOGDXI��0���	�=LPPHUPDQQ��+��'��������� 7RZDUGV�&RQYHUVDWLRQDO (�*RYHUQPHQW��$Q
([SHUWV¶�3HUVSHFWLYH�RQ�5HTXLUHPHQWV�DQG�2SSRUWXQLWLHV�RI�9RLFH�%DVHG�&LWL]HQ
6HUYLFHV �SS���±���� KWWSV���GRL�RUJ��������������������������B�

%HODQJHU��)���	�&DUWHU��/����������7UXVW�DQG�ULVN�LQ�H�JRYHUQPHQW�DGRSWLRQ� 7KH�-RXUQDO�RI
6WUDWHJLF�,QIRUPDWLRQ�6\VWHPV� �������±����
KWWSV���GRL�RUJ���������M�MVLV������������
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%HQLWH]��-���+HQVHOHU��-���&DVWLOOR��$���	�6FKXEHUWK��)����������+RZ�WR�SHUIRUP�DQG�UHSRUW�DQ
LPSDFWIXO�DQDO\VLV�XVLQJ�SDUWLDO�OHDVW�VTXDUHV��*XLGHOLQHV�IRU�FRQILUPDWRU\�DQG
H[SODQDWRU\�,6�UHVHDUFK� ,QIRUPDWLRQ�	�0DQDJHPHQW� ��������������
KWWSV���GRL�RUJ���������M�LP������������

%KDWWDFKHUMHH��$���	�3UHPNXPDU��*����������8QGHUVWDQGLQJ�&KDQJHV�LQ�%HOLHI�DQG�$WWLWXGH
7RZDUG�,QIRUPDWLRQ�7HFKQRORJ\�8VDJH��$�7KHRUHWLFDO�0RGHO�DQG�/RQJLWXGLQDO�7HVW�
0,6�4XDUWHUO\� �������±���� KWWSV���GRL�RUJ�����������������

&DVWLOOR��'���&DQKRWR��$��,���	�6DLG��(����������7KH�GDUN�VLGH�RI�$,�SRZHUHG�VHUYLFH
LQWHUDFWLRQV��([SORULQJ�WKH�SURFHVV�RI�FR�GHVWUXFWLRQ�IURP�WKH�FXVWRPHU�SHUVSHFWLYH�
7KH�6HUYLFH�,QGXVWULHV�-RXUQDO� �����±��������±����
KWWSV���GRL�RUJ������������������������������

&DWWDQHR��/���	�&KDSPDQ��$����������7KH�3URFHVV�RI�(PSRZHUPHQW�$�0RGHO�IRU�8VH�LQ
5HVHDUFK�DQG�3UDFWLFH� 7KH�$PHULFDQ�3V\FKRORJLVW� �������±����
KWWSV���GRL�RUJ���������D�������

&KDQ��)���7KRQJ��-���9HQNDWHVK��9���%URZQ��6���+X��3���	�7DP��.����������0RGHOLQJ�&LWL]HQ
6DWLVIDFWLRQ�ZLWK�0DQGDWRU\�$GRSWLRQ�RI�DQ�(�*RYHUQPHQW�7HFKQRORJ\� -RXUQDO�RI
WKH�$VVRFLDWLRQ�IRU�,QIRUPDWLRQ�6\VWHPV� �������±����
KWWSV���GRL�RUJ�����������MDLV������

&KDX��3���	�+X��3����������,QIRUPDWLRQ�7HFKQRORJ\�$FFHSWDQFH�E\�,QGLYLGXDO�3URIHVVLRQDOV�
$�0RGHO�&RPSDULVRQ�$SSURDFK
� 'HFLVLRQ�6FLHQFHV� ��� ���±����
KWWSV���GRL�RUJ���������M����������������WE������[

&KHQ��-���-XELODGR��5���&DSLVWUDQR��(��3���	�<HQ��'����������)DFWRUV�DIIHFWLQJ�RQOLQH�WD[�ILOLQJ
±�$Q�DSSOLFDWLRQ�RI�WKH�,6�6XFFHVV�0RGHO�DQG�WUXVW�WKHRU\� &RPSXWHUV�LQ�+XPDQ
%HKDYLRU� ��� KWWSV���GRL�RUJ���������M�FKE������������

&UHVZHOO��-��:���	�&ODUN��9��/��3��������� 'HVLJQLQJ DQG�&RQGXFWLQJ�0L[HG�0HWKRGV
5HVHDUFK��6$*(�3XEOLFDWLRQV�
KWWSV���ERRNV�JRRJOH�QR�ERRNV"LG H7ZP'Z$$4%$-

&URWW\��0��������� 7KH�)RXQGDWLRQV�RI�6RFLDO�5HVHDUFK� 0HDQLQJ�DQG�3HUVSHFWLYH�LQ�WKH
5HVHDUFK�3URFHVV��6$*(�3XEOLFDWLRQV�
KWWSV���ERRNV�JRRJOH�QR�ERRNV"LG M�K;RF*Q�\,&

'HORQH��:���	�0F/HDQ��(����������7KH�'H/RQH�DQG�0F/HDQ�0RGHO�RI�,QIRUPDWLRQ�6\VWHPV
6XFFHVV��$�7HQ�<HDU�8SGDWH� -��RI�0DQDJHPHQW�,QIRUPDWLRQ 6\VWHPV� �����±���
KWWSV���GRL�RUJ�������������������������������
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'HORQH��:���	�0F/HDQ��(����������0HDVXULQJ�H�&RPPHUFH�6XFFHVV��$SSO\LQJ�WKH�'H/RQH
	�0F/HDQ�,QIRUPDWLRQ�6\VWHPV�6XFFHVV�0RGHO� ,QWHUQDWLRQDO -RXUQDO�RI�(OHFWURQLF
&RPPHUFH� �����±��� KWWSV���GRL�RUJ�������������������������������

(SSOHU��0���	�:LWWLJ�&KULVW��'����������&RQFHSWXDOL]LQJ�LQIRUPDWLRQ�TXDOLW\��$�UHYLHZ�RI
LQIRUPDWLRQ�TXDOLW\�IUDPHZRUNV�IURP�WKH�ODVW�WHQ�\HDUV� 3URFHHGLQJV�RI�WKH�����
&RQIHUHQFH�RQ�,QIRUPDWLRQ�4XDOLW\����±���

)¡OVWDG��$���$UDXMR��7���3DSDGRSRXORV��6���/DZ��(���*UDQPR��2��&���/XJHU��(���	�%UDQGW]DHJ�
3��������� &KDWERW�5HVHDUFK�DQG�'HVLJQ�7KLUG�,QWHUQDWLRQDO :RUNVKRS�
&219(56$7,216�������$PVWHUGDP��7KH�1HWKHUODQGV��1RYHPEHU���±���������
5HYLVHG�6HOHFWHG�3DSHUV��7KLUG�,QWHUQDWLRQDO�:RUNVKRS��&219(56$7,216������
$PVWHUGDP��7KH�1HWKHUODQGV��1RYHPEHU���±����������5HYLVHG�6HOHFWHG�3DSHUV�
KWWSV���GRL�RUJ��������������������������

)RUQHOO��&���	�/DUFNHU��'��)����������(YDOXDWLQJ�6WUXFWXUDO�(TXDWLRQ�0RGHOV�ZLWK
8QREVHUYDEOH�9DULDEOHV�DQG�0HDVXUHPHQW�(UURU� -RXUQDO RI�0DUNHWLQJ�5HVHDUFK�
���������±����-6725� KWWSV���GRL�RUJ����������������

*HIHQ��'���.DUDKDQQD��(���	�6WUDXE��'����������7UXVW�DQG�7$0�LQ�2QOLQH�6KRSSLQJ��$Q
,QWHJUDWHG�0RGHO� 0,6�4XDUWHUO\� ������±��� KWWSV���GRL�RUJ�����������������

*VHQJHU��5���+XPDQ��6���	�1HXPDQQ��*���������-DQXDU\�� (QG�XVHU�(PSRZHUPHQW��$Q
,QWHUGLVFLSOLQDU\�3HUVSHFWLYH� KWWSV���GRL�RUJ����������+,&66���������

+DLU��-���+XOW��*��7��0���5LQJOH��&���6DUVWHGW��0���'DQNV��1���	�5D\��6��������� 3DUWLDO�/HDVW
6TXDUHV�6WUXFWXUDO�(TXDWLRQ�0RGHOLQJ��3/6�6(0��8VLQJ�5��$�ZRUNERRN�

+HQVHOHU��-���+XERQD��*���	�5D\��3����������8VLQJ�3/6�3DWK�0RGHOLQJ�LQ�1HZ�7HFKQRORJ\
5HVHDUFK��8SGDWHG�*XLGHOLQHV� ,QGXVWULDO�0DQDJHPHQW 	DPS�'DWD�6\VWHPV� ����
�±��� KWWSV���GRL�RUJ���������,0'6�������������

+VLHK��3��+���+XDQJ��&��V��	�<HQ��'����������$VVHVVLQJ�ZHE�VHUYLFHV�RI�HPHUJLQJ�HFRQRPLHV
LQ�DQ�(DVWHUQ�FRXQWU\²7DLZDQ¶V�H�JRYHUQPHQW� *RYHUQPHQW ,QIRUPDWLRQ�4XDUWHUO\�
�������±���� KWWSV���GRL�RUJ���������M�JLT������������

+VLHK��6���7VHQJ��7���	�/HH��&���������-DQXDU\�� 'ULYHUV RI�2QOLQH�%UDQG�&RPPXQLW\�9DOXH
&UHDWLRQ��7KH�5ROH�RI�3V\FKRORJLFDO�(PSRZHUPHQW�
KWWSV���GRL�RUJ����������+,&66���������
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+X��3���%URZQ��6���7KRQJ��-���&KDQ��)���	�7DP��.����������'HWHUPLQDQWV�RI�6HUYLFH�4XDOLW\
DQG�&RQWLQXDQFH�,QWHQWLRQ�RI�2QOLQH�6HUYLFHV��7KH�&DVH�RI�H7D[� -RXUQDO�RI�WKH
$PHULFDQ�6RFLHW\�IRU�,QIRUPDWLRQ�6FLHQFH�DQG�7HFKQRORJ\� �������±����
KWWSV���GRL�RUJ���������DVL������

,)23��������� 1RWRULpWp�HW�LPDJH�GH�O¶,QWHOOLJHQFH $UWLILFLHOOH�DXSUqV�GHV�)UDQoDLV�HW�GHV
VDODULHV��,)23�
KWWSV���ZZZ�LIRS�FRP�ZS�FRQWHQW�XSORDGV���������5DSSRUW�,)23�SRXU�,PSDFW�$,�'
HFHPEUH������SGI

-lUYL��+���.lKN|QHQ��$��.���	�7RUYLQHQ��+����������:KHQ�YDOXH�FR�FUHDWLRQ�IDLOV��5HDVRQV
WKDW�OHDG�WR�YDOXH�FR�GHVWUXFWLRQ� 6FDQGLQDYLDQ�-RXUQDO RI�0DQDJHPHQW� ������
��±��� KWWSV���GRL�RUJ���������M�VFDPDQ������������

-RKDQQHVVRQ��3���	�3HUMRQV��(����������5HVHDUFK�6WUDWHJLHV�DQG�0HWKRGV��,Q $Q�,QWURGXFWLRQ
WR�'HVLJQ�6FLHQFH �SS����±�����6SULQJHU�,QWHUQDWLRQDO 3XEOLVKLQJ�
KWWSV���GRL�RUJ��������������������������B�

.LP��+��:���	�*XSWD��6����������$�8VHU�(PSRZHUPHQW�$SSURDFK�WR�,QIRUPDWLRQ�6\VWHPV
,QIXVLRQ� (QJLQHHULQJ�0DQDJHPHQW��,(((�7UDQVDFWLRQV 2Q� �������±����
KWWSV���GRL�RUJ���������7(0�������������

.RXURXWKDQDVVLV��3���3DSSDV��,���%DUGDNL��&���	�*LDQQDNRV��0���������-XQH�� $�0$77(5�2)
75867�$1'�(027,216��$�&203/(;,7<�7+(25<�$3352$&+�72�(;3/$,1
7+(�$'237,21�2)�(��*29(510(17�6(59,&(6�

.YDOH��6���	�%ULQNPDQQ��6��������� 'HW�NYDOLWDWLYH IRUVNQLQJVLQWHUYMX ��UG�HG����*\OGHQGDO
$NDGHPLVN�

/DQGUXP��+���3U\EXWRN��9��5���	�=KDQJ��;����������7KH�PRGHUDWLQJ�HIIHFW�RI�RFFXSDWLRQ�RQ
WKH�SHUFHSWLRQ�RI�LQIRUPDWLRQ�VHUYLFHV�TXDOLW\�DQG�VXFFHVV� &RPSXWHUV�	�,QGXVWULDO
(QJLQHHULQJ� �������±���� KWWSV���GRL�RUJ���������M�FLH������������

/DYUDNDV��3��-��������� (QF\FORSHGLD�RI�6XUYH\�5HVHDUFK 0HWKRGV��6DJH�3XEOLFDWLRQV��,QF�
KWWSV���PHWKRGV�VDJHSXE�FRP�UHIHUHQFH�HQF\FORSHGLD�RI�VXUYH\�UHVHDUFK�PHWKRGV�Q�
��[PO

/DYUDNDV��3��-����������6QRZEDOO�6DPSOLQJ��,Q (QF\FORSHGLD RI�6XUYH\�5HVHDUFK�0HWKRGV�
6DJH�3XEOLFDWLRQV��,QF� KWWSV���G[�GRL�RUJ����������������������

/L��0���	�*UHJRU��6����������,7�HPSRZHUPHQW�RU�H[FOXVLRQ"�7KH�GLOHPPD�RI�RQOLQH
JRYHUQPHQW�DGYLVRU\�VHUYLFHV� $&,6������3URFHHGLQJV ����VW�$XVWUDODVLDQ
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&RQIHUHQFH�RQ�,QIRUPDWLRQ�6\VWHPV�

0FNQLJKW��'���	�&KHUYDQ\��1����������:KDW�7UXVW�0HDQV�LQ�(�&RPPHUFH�&XVWRPHU
5HODWLRQVKLSV��$Q�,QWHUGLVFLSOLQDU\�&RQFHSWXDO�7\SRORJ\� ,QWHUQDWLRQDO�-RXUQDO�RI
(OHFWURQLF�&RPPHUFH� �����±���

0FNQLJKW��'���&KRXGKXU\��9���	�.DFPDU��&���³&KXFN´�����������'HYHORSLQJ�DQG�9DOLGDWLQJ
7UXVW�0HDVXUHV�IRU�H�&RPPHUFH��$Q�,QWHJUDWLYH�7\SRORJ\� ,QIRUPDWLRQ�6\VWHPV
5HVHDUFK� �������±���� KWWSV���GRL�RUJ���������LVUH������������

0HQVDK��,���/XR��&���	�$EX�6KDQDE��(����������&LWL]HQ�8VH�RI�(�*RYHUQPHQW�6HUYLFHV
:HEVLWHV��$�3URSRVHG�(�*RYHUQPHQW�$GRSWLRQ�5HFRPPHQGDWLRQ�0RGHO��(*$50��
,QWHUQDWLRQDO�-RXUQDO�RI�(OHFWURQLF�*RYHUQPHQW�5HVHDUFK� ������±���
KWWSV���GRL�RUJ���������,-(*5�����������

0LOOV��$��-���'XUHSRV��*���	�:LHEH��(����������(SLVWHPRORJ\��,Q (QF\FORSHGLD�RI�&DVH�6WXG\
5HVHDUFK��6$*(�3XEOLFDWLRQV��,QF� KWWSV���G[�GRL�RUJ����������������������

0RUJDQ��'��/��������� ,QWHJUDWLQJ�4XDOLWDWLYH�DQG 4XDQWLWDWLYH�0HWKRGV��$�3UDJPDWLF
$SSURDFK��6DJH�3XEOLFDWLRQV��,QF� KWWSV���G[�GRL�RUJ����������������������

1DUDQMR�=RORWRY��0���2OLYHLUD��7���	�&DVWHOH\Q��6����������&LWL]HQV¶�LQWHQWLRQ�WR�XVH�DQG
UHFRPPHQG�H�SDUWLFLSDWLRQ��'UDZLQJ�XSRQ�87$87�DQG�FLWL]HQ�HPSRZHUPHQW�
,QIRUPDWLRQ�7HFKQRORJ\�	�3HRSOH� ��� KWWSV���GRL�RUJ���������,73�������������

1JX\HQ��+���	�7UDQ��0����������6WLPXOL�WR�DGRSW�H�JRYHUQPHQW�VHUYLFHV�GXULQJ�&RYLG����
(YLGHQFH�IURP�9LHWQDP� ,QQRYDWLYH�0DUNHWLQJ� ������±���
KWWSV���GRL�RUJ����������LP��������������

1LFRODRX��$���	�0FNQLJKW��'����������3HUFHLYHG�,QIRUPDWLRQ�4XDOLW\�LQ�'DWD�([FKDQJHV�
(IIHFWV�RQ�5LVN��7UXVW��DQG�,QWHQWLRQ�WR�8VH� ,QIRUPDWLRQ 6\VWHPV�5HVHDUFK� ���
���±���� KWWSV���GRL�RUJ���������LVUH����������

1RU��5���*DQL��$���6DOHK��&���	�$PLQ��)����������2UJDQL]DWLRQDO�FRPPLWPHQW�DQG
SURIHVVLRQDOLVP�WR�GHWHUPLQH�SXEOLF�VDWLVIDFWLRQ�WKURXJK�JRRG�JRYHUQDQFH��SXEOLF
VHUYLFH�TXDOLW\��DQG�SXEOLF�HPSRZHUPHQW� ,QWHUQDWLRQDO 5HYLHZ�RQ�3XEOLF�DQG
1RQSURILW�0DUNHWLQJ� ��� KWWSV���GRL�RUJ���������V�����������������

1RUGKHLP��&���)¡OVWDG��$���	�%M¡UNOL��&����������$Q�,QLWLDO�0RGHO�RI�7UXVW�LQ�&KDWERWV�IRU
&XVWRPHU�6HUYLFH²)LQGLQJV�IURP�D�4XHVWLRQQDLUH�6WXG\� ,QWHUDFWLQJ�ZLWK
&RPSXWHUV� �������±���� KWWSV���GRL�RUJ���������LZF�LZ]���
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16'���Q��G�� 3HUVRQYHUQWMHQHVWHU� KWWSV���ZZZ�QVG�QR�SHUVRQYHUQWMHQHVWHU�

2DWHV��%��-��������� 5HVHDUFKLQJ�,QIRUPDWLRQ�6\VWHPV DQG�&RPSXWLQJ��6$*(�3XEOLFDWLRQV�
KWWSV���ERRNV�JRRJOH�QR�ERRNV"LG 9\<PND7W5.F&

2(&'��������� 2(&'�$QQXDO�5HSRUW������ KWWSV���GRL�RUJ���������DQQUHS������HQ

3DOYLD��6���	�6KDUPD��6��������� (�*RYHUQPHQW�DQG (�*RYHUQDQFH��'HILQLWLRQV�'RPDLQ
)UDPHZRUN�DQG�6WDWXV�DURXQG�WKH�:RUOG�

3DSSDV��,���.RXURXWKDQDVVLV��3���0LNDOHI��3���	�*LDQQDNRV��0���������$XJXVW�� &RPELQLQJ
V\VWHP�VXFFHVV�IDFWRUV�ZLWK�WUXVW�WR�H[SODLQ�H�JRYHUQPHQW�DGRSWLRQ�XVLQJ�IV4&$�

3HWHUVRQ��1����������(PSRZHUPHQW�7KHRU\��&ODULI\LQJ�WKH�1DWXUH�RI�+LJKHU�2UGHU
0XOWLGLPHQVLRQDO�&RQVWUXFWV� $PHULFDQ�-RXUQDO�RI�&RPPXQLW\ 3V\FKRORJ\� ���
KWWSV���GRL�RUJ���������V����������������

6FXWHOOD��0���3OHZD��&���	�5HDLFKH��&����������9LUWXDO�DJHQWV�LQ�WKH�SXEOLF�VHUYLFH�
([DPLQLQJ�FLWL]HQV¶�YDOXH�LQ�XVH� 3XEOLF�0DQDJHPHQW 5HYLHZ���±���
KWWSV���GRL�RUJ������������������������������

6KDUPD��6���.DU��$��.���*XSWD��0��3���'ZLYHGL��<��.���	�-DQVVHQ��0����������'LJLWDO�FLWL]HQ
HPSRZHUPHQW��$�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ�RI�WKHRULHV�DQG�GHYHORSPHQW�PRGHOV�
,QIRUPDWLRQ�7HFKQRORJ\�IRU�'HYHORSPHQW� �������±���
KWWSV���GRL�RUJ������������������������������

7HR��7���6ULYDVWDYD��6���	�-LDQJ��/����������7UXVW�DQG�(OHFWURQLF�*RYHUQPHQW�6XFFHVV��$Q
(PSLULFDO�6WXG\� -��RI�0DQDJHPHQW�,QIRUPDWLRQ�6\VWHPV� ������±����
KWWSV���GRL�RUJ���������0,6���������������

7KLHUHU��$���6XOOLYDQ��$���	�5XVVHOO��5��������� $UWLILFLDO ,QWHOOLJHQFH�DQG�3XEOLF�3ROLF\�
KWWSV���GRL�RUJ����������5*����������������

8QLYHUVLW\�RI�$JGHU���Q��GD�� 1HWWVNMHPD�
KWWSV���ZZZ�XLD�QR�ELEOLRWHN�IRUVNQLQJ�RJ�SXEOLVHULQJ��QHWWVNMHPD

8QLYHUVLW\�RI�$JGHU���Q��GE�� 6XUYH\;DFW�
KWWSV���ZZZ�XLD�QR�ELEOLRWHN�IRUVNQLQJ�RJ�SXEOLVHULQJ��VXUYH\[DFW

YDQ�1RRUGW��&���	�0LVXUDFD��*��������� 1HZ�:LQH�LQ 2OG�%RWWOHV��&KDWERWV�LQ�*RYHUQPHQW�
([SORULQJ�WKH�7UDQVIRUPDWLYH�,PSDFW�RI�&KDWERWV�LQ�3XEOLF�6HUYLFH�'HOLYHU\ �SS�
��±���� KWWSV���GRL�RUJ��������������������������B�
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9DVVLODNRSRXORX��3���+DXJ��$���6DOYHVHQ��/��0���	�3DSSDV��,��2��������� 'HYHORSLQJ
+XPDQ�$,�LQWHUDFWLRQV�IRU�FKDW�EDVHG�FXVWRPHU�VHUYLFHV��/HVVRQV�OHDUQHG�IURP�WKH
1RUZHJLDQ�*RYHUQPHQW�

9DVVLODNRSRXORX��3���	�3DSSDV��,��������� $,�+XPDQ $XJPHQWDWLRQ��$�VWXG\�RQ�&KDWERW�±
+XPDQ�$JHQW�+DQGRYHUV� ,),3�:*�����,QWHUQDWLRQDO�&RQIHUHQFH RQ�7UDQVIHU�DQG
'LIIXVLRQ�RI�,7��'XEOLQ��,UHODQG�

9HQNDWHVK��9���%URZQ��6���	�%DOD��+����������%ULGJLQJ�WKH�4XDOLWDWLYH�4XDQWLWDWLYH�'LYLGH�
*XLGHOLQHV�IRU�&RQGXFWLQJ�0L[HG�0HWKRGV�5HVHDUFK�LQ�,QIRUPDWLRQ�6\VWHPV� 0,6
4XDUWHUO\��0DQDJHPHQW�,QIRUPDWLRQ�6\VWHPV� ������±���
KWWSV���GRL�RUJ����������0,64�������������

9HQNDWHVK��9���&KDQ��)���	�7KRQJ��-����������'HVLJQLQJ�(�*RYHUQPHQW�6HUYLFHV��.H\
6HUYLFH�$WWULEXWHV�DQG�&LWL]HQV¶�3UHIHUHQFH�6WUXFWXUHV� -RXUQDO�RI�2SHUDWLRQV
0DQDJHPHQW� �������±���� KWWSV���GRL�RUJ���������M�MRP������������

9HQNDWHVK��9���0RUULV��0���'DYLV��*���	�'DYLV��)����������8VHU�$FFHSWDQFH�RI�,QIRUPDWLRQ
7HFKQRORJ\��7RZDUG�D�8QLILHG�9LHZ� 0,6�4XDUWHUO\� �������±����
KWWSV���GRL�RUJ�����������������

9HQNDWHVK��9���7KRQJ��-���&KDQ��)���	�+X��3����������0DQDJLQJ�&LWL]HQV¶�8QFHUWDLQW\�LQ
(�*RYHUQPHQW�6HUYLFHV��7KH�0HGLDWLQJ�DQG�0RGHUDWLQJ�5ROHV�RI�7UDQVSDUHQF\�DQG
7UXVW� ,QIRUPDWLRQ�6\VWHPV�5HVHDUFK� ������±����
KWWSV���GRL�RUJ���������LVUH����������

:DQJSLSDWZRQJ��6���&KXWLPDVNXO��:���	�3DSDVUDWRUQ��%����������4XDOLW\�(QKDQFLQJ�WKH
&RQWLQXHG�8VH�RI�(�*RYHUQPHQW�:HE�6LWHV��(YLGHQFH�IURP�(�&LWL]HQV�RI�7KDLODQG�
,-(*5� �����±���

:LUW]��%���	�:H\HUHU��-��������� $UWLILFLDO�,QWHOOLJHQFH LQ�WKH�3XEOLF�6HFWRU�
KWWSV���GRL�RUJ��������������������������B������

:RQJ��.����������3DUWLDO�OHDVW�VTXDUH�VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ��3/6�6(0��WHFKQLTXHV
XVLQJ�6PDUW3/6� 0DUNHWLQJ�%XOOHWLQ� �����±���

<RRQ��6��-����������7KH�DQWHFHGHQWV�DQG�FRQVHTXHQFHV�RI�WUXVW�LQ�RQOLQH�SXUFKDVH�GHFLVLRQV�
-RXUQDO�RI�,QWHUDFWLYH�0DUNHWLQJ� ���������±��� KWWSV���GRL�RUJ���������GLU������

=KDQJ��7���/X��&���7RUUHV��(���	�&KHQ��3��-����������(QJDJLQJ�FXVWRPHUV�LQ�YDOXH�FR�FUHDWLRQ
RU�FR�GHVWUXFWLRQ�RQOLQH� -RXUQDO�RI�6HUYLFHV�0DUNHWLQJ� ���
KWWSV���GRL�RUJ���������-60�������������
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���$SSHQGLFHV

$SSHQGL[��
6XUYH\�,WHP�'HVFULSWLRQV

&RQVWUXFW ,WHP /RDGLQJ 0HDQ 6WG 6WDWHPHQW

,QIRUPDWLRQ
4XDOLW\

,4� ���� ���� ����� ,Q�P\�H[SHULHQFH�LQIRUPDWLRQ�SURYLGHG�E\�VXFK�FKDWERWV�PHHWV�P\�QHHGV

,4� ���� ���� ����� ,Q�P\�H[SHULHQFH�LQIRUPDWLRQ�SURYLGHG�E\�VXFK�FKDWERWV�LV�DFFXUDWH

,4� ���� ���� ����� ,Q�P\�H[SHULHQFH�LQIRUPDWLRQ�SURYLGHG�E\�VXFK�FKDWERWV�LV�XS�WR�GDWH

6DWLVIDFWLRQ

6$7� ���� ���� �����
,�IHHO�WKDW�FKDWERWV�PHHW�DGHTXDWHO\�P\�QHHGV�IRU�LQWHUDFWLRQ�ZLWK�WKH

JRYHUQPHQW

6$7� ���� ���� �����
&KDWERWV�DUH�HIIHFWLYHO\�IXOILOOLQJ�P\�QHHGV�IRU�LQWHUDFWLRQ�ZLWK�WKH

JRYHUQPHQW

6$7� ���� ���� ����� 2YHUDOO�,�DP�VDWLVILHG�ZLWK�FKDWERWV

6\VWHP�4XDOLW\

64� ���� ���� ����� ,Q�P\�H[SHULHQFH��VXFK�FKDWERWV�LV�HDV\�WR�XVH

64� ���� ���� ����� ,Q�P\�H[SHULHQFH��VXFK�FKDWERWV�LV�XVHU�IULHQGO\

64� ���� ���� ����� ,Q�P\�RSLQLRQ��VXFK�FKDWERWV�UHTXLUHV�D�ORW�RI�HIIRUW�WR�XVH

6HUYLFH�4XDOLW\

694� ���� ���� ����� ,Q�P\�RSLQLRQ��VXFK�FKDWERWV�SURYLGHV�GHSHQGDEOH�VHUYLFHV

694� ���� ���� ����� ,Q�P\�RSLQLRQ��VXFK�FKDWERWV�JLYHV�SURPSW�VHUYLFH�WR�FLWL]HQV

694� ���� ���� ����� ,Q�P\�RSLQLRQ��VXFK�FKDWERWV�LV�GHVLJQHG�ZLWK�FLWL]HQ¶V�EHVW�LQWHUHVWV�DW�KHDUW

7UXVWLQJ
EHOLHIV

75%� ���� ���� �����
,�EHOLHYH�WKDW�VXFK�FKDWERWV�DUH�FRPSHWHQW�DQG�HIIHFWLYH�LQ�SURYLGLQJ

JRYHUQPHQWDO�LQIRUPDWLRQ

75%� ���� ���� �����
,�EHOLHYH�WKDW�VXFK�FKDWERWV�SHUIRUP�WKHLU�UROH�RI�JLYLQJ�JRYHUQPHQWDO

LQIRUPDWLRQ�YHU\�ZHOO

75%� ���� ���� �����
,�EHOLHYH�WKDW�VXFK�FKDWERWV�DUH�FDSDEOH�DQG�SURILFLHQW�JRYHUQPHQWDO

LQIRUPDWLRQ�SURYLGHUV

75%� ���� ���� �����
,Q�JHQHUDO��VXFK�FKDWERWV�DUH�YHU\�NQRZOHGJHDEOH�DERXW�JRYHUQPHQWDO

VHUYLFHV

,QWHQWLRQ�WR
XVH

86(� ���� ���� ����� ,�ZRXOG�XVH�FKDWERWV�IRU�JHWWLQJ�JRYHUQPHQW�LQIRUPDWLRQ

86(� ���� ���� ����� ,�ZRXOG�XVH�JRYHUQPHQW�VHUYLFHV�SURYLGHG�E\�FKDWERWV

86(� ���� ���� ����� ,QWHUDFWLQJ�ZLWK�WKH�JRYHUQPHQW�XVLQJ�FKDWERWV�LV�VRPHWKLQJ�WKDW�,�ZRXOG�GR

��
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&RQVWUXFW ,WHP /RDGLQJ 0HDQ 6WG 6WDWHPHQW

(PSRZHUPHQW

&28� ���� ���� ����� ,�KDYH�WKH�VNLOOV�QHFHVVDU\�WR�XVH�FKDWERWV

&28� ���� ���� ����� ,�DP�VHOI�DVVXUHG�DERXW�P\�FDSDELOLWLHV�RI�XVLQJ�FKDWERWV

&28� ���� ���� ����� ,�DP�FRQILGHQW�DERXW�P\�DELOLW\�WR�XVH�FKDWERWV

,03� ���� ���� �����
%DVHG�RQ�XVLQJ�FKDWERWV��,�IHHO�WKDW�,
P�LQ�FRQWURO�RI�WKH�WDVN�,�ZDQW�WR

DFFRPSOLVK

,03� ���� ���� �����
%DVHG�RQ�XVLQJ�FKDWERWV��,�KDYH�VLJQLILFDQW�LQIOXHQFH�RYHU�ZKDW�KDSSHQV�LQ

WKH�LQWHUDFWLRQ

,03� ���� ���� �����
%DVHG�RQ�XVLQJ�FKDWERWV��,�KDYH�D�JUHDW�GHDO�RI�FRQWURO�RYHU�ZKDW�KDSSHQV�LQ

WKH�LQWHUDFWLRQ

0($� ���� ���� ����� 8VLQJ�FKDWERWV�IRU�SXEOLF�VHUYLFHV�LV�YHU\�LPSRUWDQW�WR�PH

0($� ���� ���� ����� 8VLQJ�FKDWERWV�IRU�SXEOLF�VHUYLFHV�LV�PHDQLQJIXO�WR�PH

0($� ���� ���� ����� 0\�FKDWERW�DFWLYLW\�DUH�SHUVRQDOO\�PHDQLQJIXO�WR�PH

6('� ���� ���� ����� ,�KDYH�VLJQLILFDQW�DXWRQRP\�LQ�GHWHUPLQLQJ�KRZ�,�XVH�WKH�FKDWERW

6('� ���� ���� �����
,�KDYH�FRQVLGHUDEOH�RSSRUWXQLW\�IRU�LQGHSHQGHQFH�DQG�IUHHGRP�LQ�KRZ�,�XVH

WKH�FKDWERW

6('� ���� ���� ����� ,�FDQ�GHFLGH�RQ�P\�RZQ�KRZ�WR�JR�DERXW�XVLQJ�WKH�FKDWERW

��
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$SSHQGL[��

/LVW�RI�4XRWHV�IURP�WKH�,QWHUYLHZV

,' &DWHJRU\ 4XRWH��1RUZHJLDQ�
2ULJLQDO

4XRWH��(QJOLVK�
7UDQVODWHG

� &28 ³-HJ�I¡OHU�MHJ�NODUHU�GHW�JDQVNH�JUHLW��1n�KDU�MHJ�LNNH
EUXNW�GHW�Vn�NMHPSH�PDVVH��PHQ�DY�GHW�MHJ�KDU�EUXNW
FKDWERWHQ�WLO�Vn�I¡OHU�MHJ�DW�GH�IOHVWH�VYDUHQH�Sn�HQNOH
VS¡UVPnO�VRP�MHJ�KDU�KDWW��RJ�RSSO\VQLQJHQH�MHJ�KDU
InWW�KDU�Y UW�JUHLW��6n�GHW�V\QHV�MHJ��%UXNHU�GHW�PHU�RJ
PHU�´

�,�IHHO�,�FDQ�GR�LW�TXLWH�ZHOO��1RZ�,�KDYH�QRW�XVHG�LW�YHU\
PXFK��EXW�IURP�ZKDW�,�KDYH�XVHG�WKH�FKDWERW�IRU�ZKHQ�,�KDYH
DVNHG�VLPSOH�TXHVWLRQV��,�IHHO�WKDW�PRVW�RI�WKH�DQVZHUV�,�KDYH
UHFHLYHG�KDYH�EHHQ�ILQH�DQG�WKH�LQIRUPDWLRQ�KDV�EHHQ�ILQH�DV
ZHOO��,�XVH�LW�PRUH�DQG�PRUH�´

� &28 ³-HJ�YLO�VL�DW�MHJ�I¡OHU�MHJ�PHVWUHU�GHW�JUHLW��-HJ�KDU
LQJHQ�SUREOHPHU�PHG�n�IRUVWn�YLUNHPnWHQ�QHL�´

�,�ZDQW�WR�VD\�WKDW�,�IHHO�,�FDQ�KDQGOH�LW�ZHOO��,�KDYH�QR
SUREOHP�XQGHUVWDQGLQJ�WKH�ZD\�LW�ZRUNV��´

� &28 ³0LQH�IHUGLJKHWHU�HU�EHJUHQVHW��PHQ�WLOVWUHNNHOLJ�WLO�n�In
GHQ�KMHOSHQ�MHJ�WUHQJHU�´

�0\�VNLOOV�DUH�OLPLWHG��EXW�DGHTXDWH�WR�JHW�WKH�KHOS�,�QHHG��

� &28 ³0LQH�IHUGLJKHWHU�HU�JRGH�QRN� ³0\�VNLOOV�DUH�JRRG�HQRXJK�´

�� ,03 ³$W�FKDWERWHQ�LNNH�VHQGHU�PHJ�Sn�YLOOVSRU�UXQGW�IRUEL�
PHQ�DW�KDQ�VYDUHU�Sn�GHW�MHJ�VS¡U�RP��)RU�PHG�HQJDQJ
KYLV�MHJ�VNULYHU�QRH�FKDWERWHQ�LNNH�IRUVWnU�GHW��HOOHU
RPIRUPXOHU�Vn�I¡OHU�MHJ�DW�MHJ�PLVWHU�NRQWUROOHQ�RJ�GD
JLU�MHJ�VRP�UHJHO�RSS´

�:KHQ�WKH�FKDWERW�GRHV�QRW�VHQG�PH�DVWUD\��EXW�DQVZHUV
ZKDW�,�DVN��,�IHHO�LQ�FRQWURO��%HFDXVH�ULJKW�DZD\�LI�,�ZULWH
VRPHWKLQJ�WKH�FKDWERW�GRHV�QRW�XQGHUVWDQG��RU�UHIRUPXODWH��,
IHHO�WKDW�,�ORVH�FRQWURO�DQG�WKHQ�,�XVXDOO\�JLYH�XS��

� ,03 ³-HJ�WURU�MHJ�I¡OHU�MHJ�KDU�NRQWUROO��PHQ�DY�RJ�WLO�QnU
MHJ�KDU�VWLOW�VS¡UVPnO�VRP�FKDWERWHQ�LNNH�IRUVWnU�Vn�KDU
MHJ�MR�LNNH�NRQWUROO�OHQJHU�RJ�GD�DYVOXWWHU�MHJ�GHW�MR
EDUH�´

�,�WKLQN�,�IHHO�,�KDYH�FRQWURO��EXW�VRPHWLPHV�ZKHQ�,�KDYH
DVNHG�TXHVWLRQV�WKDW�WKH�FKDWERW�GRHV�QRW�XQGHUVWDQG��,�QR
ORQJHU�KDYH�FRQWURO�DQG�WKHQ�,�MXVW�HQG�WKH�LQWHUDFWLRQ���

�� ,03 ³>���@�$OWVn��MHJ�JM¡U�MR�GHWWH�L�IDJOLJ�VDPPHQKHQJ��2J
Vn�OHQJH�MHJ�KDU�HW�IDJOLJ�JUHS�Sn�GHW�MHJ�VS¡U�RP��DOWVn
MHJ�Pn�YLWH�KYD�MHJ�VNDO�VS¡U�RP��'HW�HU�YHOGLJ�YLNWLJ�
2JVn���(K��-D��GHW�HU�IRUXWVHWQLQJD��6n�IRU�n�VHWWH�L�JDQJ
HQ�VnQQ�SURVHVV�Vn�IRUEHUHGHU�MHJ�PHJ�MR�´

³>���@�:HOO��,�GR�WKLV�LQ�D�SURIHVVLRQDO�FRQWH[W��$QG�DV�ORQJ�DV
,�KDYH�D�SURIHVVLRQDO�JUDVS�RI�ZKDW�,�DP�DVNLQJ�DERXW��WKDW
LV��,�PXVW�NQRZ�ZKDW�WR�DVN�DERXW��,W�LV�YHU\�LPSRUWDQW��$OVR���
(K��<HV��WKDW�LV�WKH�SUHUHTXLVLWH��6R�WR�VWDUW�VXFK�D�SURFHVV��,
SUHSDUH�P\VHOI��´

�� 0($ ³'HW�KDU�KMXOSHW�PHJ�L�PLWW�\UNH��GHW�KDU�GHW�DEVROXWW�
6RP�MHJ�VDJW�WLO�GHJ�WLGOLJHUH�Vn�RSSOHYHU�MHJ�MR�YHOGLJ
RIWH�DW�GHW�HU�YDQVNHOLJ�n�In�SHUVRQOLJ�NRQWDNW�PHG
VDNVEHKDQGOHUH�L�GHW�RIIHQWOLJH�RJ�GD�KDU�MHJ�Q\WWH�DY
GLVVH�URERWHQH�VRP�MHJ�NDOOHU�GHW�IRU�´

�,W�KDV�KHOSHG�PH�LQ�P\�SURIHVVLRQ��LW�FHUWDLQO\�KDV��$V�,�VDLG
WR�\RX�HDUOLHU��,�H[SHULHQFH�YHU\�RIWHQ�WKDW�LW�LV�GLIILFXOW�WR�JHW
SHUVRQDO�FRQWDFW�ZLWK�FDVHZRUNHUV�LQ�WKH�SXEOLF�VHFWRU�DQG
WKHQ�,�EHQHILW�IURP�WKHVH�URERWV�DV�,�FDOO�LW��

� 0($ ³'HW�NDQ�Y UH�YHOGLJ�PHQLQJVI\OW��'HW�NDQ�Y UH
WLGVEHVSDUHQGH��PHQ�MHJ�HU�LNNH�KHOW�VLNNHU�Sn�RP�HQ�InU
DOO�UHOHYDQW�LQIRUPDVMRQ�IRU�GH�VYDUHU�MR�EDUH�Sn�GHW
PDQ�VS¡U�RP�Vn�KYLV�LNNH�VS¡UVPnOHW�HU�JRGW�QRN�Vn�NDQ
GHW�MR�Y UH�OLWW�YULHQW��'D�NDQ�PDQ�MR�RSSOHYH�DW�PDQ

³,W�FDQ�EH�YHU\�PHDQLQJIXO��,W�FDQ�EH�WLPH�VDYLQJ��EXW�,
P�QRW
HQWLUHO\�VXUH�LI�\RX�JHW�DOO�WKH�UHOHYDQW�LQIRUPDWLRQ�EHFDXVH
WKH\�RQO\�DQVZHU�ZKDW�\RX�DVN��VR�LI�WKH�TXHVWLRQ�LV�QRW�JRRG
HQRXJK��LW�FDQ�EH�D�ELW�WZLVWHG��7KHQ�\RX�FDQ�H[SHULHQFH
WKLQJV�WKDW�\RX�DUH�QRW�FRPSOHWHO\�VXUH�DERXW��´

��
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,' &DWHJRU\ 4XRWH��1RUZHJLDQ�
2ULJLQDO

4XRWH��(QJOLVK�
7UDQVODWHG

LNNH�HU�KHOW�VLNNHU�´

� 0($ ³0LGGHOV�PHQLQJVI\OW��IRUGL�GHW�NRPPHU�DQ�Sn�KYLV�MHJ
NDQ�VQDNNH�PHG�QRHQ�SHUVRQOLJ�Vn�YHOJHU�MHJ�KHOOHU�GHW
IUHPIRU�HQ�FKDWERW��0HQ�FKDWERWHQ�HU�MR�P\H�NMDSSHUH
Sn�WLG�QnU�GHW�NRPPHU�WLO�n�SUDWH�PHG�FKDWERWHQ�´

�0HGLXP�PHDQLQJIXO��EHFDXVH�LW�GHSHQGV�RQ�LI�,�FDQ�WDON�WR
VRPHRQH�LQ�SHUVRQ��,�SUHIHU�LW�UDWKHU�WKDQ�D�FKDWERW��%XW�WKH
FKDWERW�LV�PXFK�IDVWHU�LQ�WLPH�ZKHQ�LW�FRPHV�WR�FKDWWLQJ�ZLWK
WKH�FKDWERW��´

� 6(' ³'HW�KDU�MHJ�QRN�IRU�OLWH�HUIDULQJ�PHG�n�EUXNH
FKDWERWHU��.DQVNMH�HWWHU�KYHUW�QnU�HQ�EUXNHU�GHW�PHU�RJ
PHU�DW�HQ�I¡OHU�DW�HQ�NDQ�VW\UH�GHW��PHQ�GHW�HU�MR�RIWH
FKDWERWHQ�VRP�OHGHU�GHJ�OLWW�IRU�n�VH�KYRU�GX�YLO�KHQ�´

�,�SUREDEO\�KDYH�WRR�OLWWOH�H[SHULHQFH�RI�XVLQJ�FKDWERWV�
0D\EH�HYHQWXDOO\�ZKHQ�\RX�XVH�LW�PRUH�DQG�PRUH�WKDW�\RX
IHHO�WKDW�\RX�FDQ�FRQWURO�LW��EXW�LW�LV�RIWHQ�WKH�FKDWERW�WKDW
OHDGV�\RX�D�ELW�WR�VHH�ZKHUH�\RX�ZDQW�WR�JR��

� 6(' ³'HW�KDU�MHJ�DOGUL�WHQNW�Sn��0HQ�MHJ�KDU�MR�LNNH�EUXNW�HQ
FKDWERW�Vn�YHOGLJ�P\H��Vn�KDU�LNNH�WHQNW�Sn�DW�MHJ�NDQ
EHVWHPPH�VHOY�KYRUGDQ�MHJ�YLO�EUXNH�GH�´

�,�KDYH�QHYHU�WKRXJKW�RI�WKDW��%XW�,�KDYH�QRW�XVHG�D�FKDWERW
YHU\�PXFK��VR�,�KDYH�QRW�WKRXJKW�DERXW�WKDW�,�FDQ�GHFLGH�IRU
P\VHOI�KRZ�,�ZDQW�WR�XVH�WKHP��

� 75% ³-D�GHW�HU�MR�OLWW�EODQGD��1RHQ�FKDWERWHU�KDU��MR�Y UW
NRPSHWHQWH�RJ�Sn�HQ�PnWH�JLU�GHJ�GHW�GX�HU�XWH�HWWHU
PHQV�DQGUH�HU�OLWW�PHU�GLIIXVH�Vn�GHW�HU�MR�OLWW�EODQGD��,
KYLONHQ�JUDG�MHJ�VNDO�VL�����0LGW�Sn�WUHHW��-HJ�I¡OHU�MR�DW
GHW�HU�IRUEHGULQJVPXOLJKHWHU�³

�<HV��LW
V�D�ELW�PL[HG��6RPH�FKDWERWV�KDYH�EHHQ�FRPSHWHQW
DQG�LQ�D�ZD\�JLYH�\RX�ZKDW�\RX�DUH�ORRNLQJ�IRU�ZKLOH�RWKHUV
DUH�D�OLWWOH�PRUH�GLIIXVH�VR�LW�LV�D�ELW�PL[HG��7R�ZKDW�H[WHQW
VKRXOG�,�VD\�����0HGLXP��,�IHHO�WKDW�WKHUH�DUH�RSSRUWXQLWLHV�IRU
LPSURYHPHQW��

�� 75% ³-HJ�KDU�OLWW�VnQQ�EODQGD�HUIDULQJ�PHG�GHW��-HJ
IRUHWUHNNHU�MR�n�VQDNNH�PHG�VDNVEHKDQGOHUH�PHQ�MHJ�KDU
RSSOHYG�DW�VDNVEHKDQGOHUH�NDQ�PLQGUH�HQQ�GH
FKDWERWHQH�MHJ�VQDNNHU�PHG�´

�,�KDYH�D�ELW�RI�D�PL[HG�H[SHULHQFH�ZLWK�WKDW��,�SUHIHU�WR�WDON
WR�FDVHZRUNHUV��EXW�,�KDYH�H[SHULHQFHG�WKDW�FDVHZRUNHUV�FDQ
GR�OHVV�WKDQ�WKH�FKDWERWV�,�WDON�WR�´

�� 75% ³-HJ�RSSOHYHU�LNNH�FKDWERWHQH�VRP�Vn�YHOGLJ
NRPSHWHQWH��'HW�NDQ�YDULHUH�XW�LIUD�KYLONH�FKDWERW�GX
EUXNHU��PHQ�MD��)RU�HNVHPSHO�NRPPXQHQ�VLQ�FKDWERW�
GHQ�HU�MR�HQ�FKDW�PHQV�GH�DQGUH�MHJ�KDU�EUXNW�I¡OHU�MHJ
HU�PHU�VRP�HW�RSSVODJVYHUN��'X�VNULYHU�HQ�WLQJ��RJ�Vn
InU�GX�DNNXUDW�GHW�VDPPH�VRP�GX�VNXOOH�VNULYH�L�V¡NHIHOW
Vn�FKDWERWHQ�HU�HJHQWOLJ�XQ¡GYHQGLJ�RJ�ERUWNDVWHW�KRV
QRHQ�´

�,�GR�QRW�ILQG�WKH�FKDWERWV�WR�EH�YHU\�FRPSHWHQW��,W�PD\�YDU\
GHSHQGLQJ�RQ�ZKLFK�FKDWERW�\RX�XVH��EXW�\HV��)RU�H[DPSOH�
WKH�PXQLFLSDOLW\
V�FKDWERW��LW�LV�D�FKDW�ZKLOH�WKH�RWKHUV�,�KDYH
XVHG�,�IHHO�DUH�PRUH�OLNH�D�UHIHUHQFH�ZRUN��<RX�ZULWH�RQH
WKLQJ��DQG�WKHQ�\RX�JHW�H[DFWO\�WKH�VDPH�DV�\RX�ZRXOG�ZULWH
LQ�D�VHDUFK�ILHOG��VR�WKH�FKDWERW�LV�UHDOO\�XQQHFHVVDU\�DQG�D
ZDVWH�IRU�VRPHRQH�´

� 75% ³'HW�HU�MR�NMHPSHYLNWLJ�DW�GX�Pn�NXQQH�VWROH�Sn
FKDWERWHQH��$W�GH�VYDUHQH�GX�InU�HU�UHHOOH��$W�VYDUHW�GX
InU�IUD�FKDWERWHQ�LNNH�E¡U�WYLOHV�Sn��)RU�KYLV�GX�WYLOHU
Sn�GHW�Vn�NRPPHU�MHJ�LNNH�WLO�n�EUXNH�GHW�´

�,W�LV�YHU\�LPSRUWDQW�WKDW�\RX�PXVW�EH�DEOH�WR�WUXVW�WKH
FKDWERWV��7KDW�WKH�DQVZHUV�\RX�JHW�DUH�UHDO��7KDW�WKH�DQVZHU
\RX�JHW�IURP�WKH�FKDWERW�VKRXOG�QRW�EH�GRXEWHG��%HFDXVH�LI
\RX�GRXEW�LW��,�ZLOO�QRW�XVH�LW���

� 75% ³'HW�HU�YHOGLJ�YLNWLJ�n�NXQQH�VWROH�Sn�FKDWERWHU��RJ�GHW
HU�HQ�DY�JUXQQHQH�WLO�DW�MHJ�KDU�XQQJnWW�n�EUXNH�GHW�´

�,W
V�YHU\�LPSRUWDQW�WR�EH�DEOH�WR�WUXVW�FKDWERWV��DQG�WKDW
V
RQH�RI�WKH�UHDVRQV�,
YH�DYRLGHG�XVLQJ�LW��

� ,4 ³'HU�HU�GHW�n�YDULDEHOW��,JMHQ��GHWWH�PHG�NYDOLWHW�Vn�KDU
QRHQ�K¡\HUH�NYDOLWHW�HQQ�DQGUH��'DWDEDVHQ�WLO�FKDWERWHU
HU�QRN�OLWW�XOLNH�L�VW¡UUHOVHQ�Vn�GH�VRP�HU�YHOXWYLNOHW�HU
JRGH�RJ�JLU�ILQH�WLOEDNHPHOGLQJHU��0HQ��QRHQ�NODUHU�LNNH

³7KHUH�LW�LV�YDU\LQJ�DV�ZHOO��$JDLQ��WKLV�LV�ZLWK�TXDOLW\�VR
VRPH�KDYH�KLJKHU�TXDOLW\�WKDQ�RWKHUV��7KH�GDWDEDVH�RI
FKDWERWV�LV�SUREDEO\�D�OLWWOH�GLIIHUHQW�LQ�VL]H�VR�WKRVH�WKDW�DUH
ZHOO�GHYHORSHG�DUH�JRRG�DQG�JLYH�JRRG�IHHGEDFN��%XW�VRPH

��
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,' &DWHJRU\ 4XRWH��1RUZHJLDQ�
2ULJLQDO

4XRWH��(QJOLVK�
7UDQVODWHG

KHOW�n�IDQJH�RSS�GHW�PDQ�VS¡U�RP�RJ�GD�NRPPHU�PDQ
LQJHQ�YHL�´

GR�QRW�TXLWH�PDQDJH�WR�FDSWXUH�ZKDW�\RX�DVN�IRU�DQG�WKHQ
\RX�JHW�QRZKHUH�´

� 64 ³'HW�NRPPHU�MR�OLWW�DQ�Sn�VS¡UVPnOHQH��(Q�FKDWERW
EUXNHU�MHJ�VRP�DOWHUQDWLY����-HJ�SU¡YHU�n�V¡NH�HWWHU
LQIRUPDVMRQHQ�VHOY��1nU�MHJ�LNNH�ILQQHU�ULNWLJ
LQIRUPDVMRQ�Vn�VS¡U�MHJ�FKDWERW��PHQ�GHW�HU�LNNH�DOOWLG
MHJ�YHW�KYD�MHJ�VNDO�VS¡U�RP��'HWWH�I¡UHU�WLO�DW�MHJ
RSSOHYHU�DW�EUXNHUYHQQOLJKHWHQ�LNNH�HU�Vn�JRG��'HW�HU
GD�MHJ�WHQNHU�DW�Qn�VNXOOH�MHJ�KD�ULQJW�WLO�QRHQ�n�VQDNNHW
PHG�LVWHGHQIRU��6n�Vn�OHQJH�PDQ�YHW�KYD�PDQ�VNDO�VS¡U
RP��Vn�HU�EUXNHUYHQQOLJKHWHQ�JRG��>���@

�,W�GHSHQGV�D�ELW�RQ�WKH�TXHVWLRQV��,�XVH�D�FKDWERW�DV�RSWLRQ
���,�WU\�WR�VHDUFK�IRU�WKH�LQIRUPDWLRQ�P\VHOI��:KHQ�,�GR�QRW
ILQG�WKH�ULJKW�LQIRUPDWLRQ��,�DVN�WKH�FKDWERW��EXW�,�GR�QRW
DOZD\V�NQRZ�ZKDW�WR�DVN��7KLV�OHDGV�PH�WR�H[SHULHQFH�WKDW
WKH�XVDELOLW\�LV�QRW�VR�JRRG��7KDW
V�ZKHQ�,�WKLQN�,�VKRXOG�KDYH
FDOOHG�VRPHRQH�WR�WDON�WR�LQVWHDG��6R�DV�ORQJ�DV�\RX�NQRZ
ZKDW�WR�DVN�IRU��WKH�XVDELOLW\�LV�JRRG��>���@

�� ,4�	
&28

³'HW�HU�MR�HQ�YHOGLJ�K¡\�JUDG�DY�VDPPHQKHQJ�L
IRUPLGOLQJ�RJ�EUXN�QnU�GHW�NRPPHU�WLO�HQ�FKDWERW��)RUGL
KYLV�GX�LNNH�YHW�DNNXUDW�GHW�VWLNNRUGHW�GX�VNDO�EUXNH�Vn
InU�GX�LNNH�LQIRUPDVMRQ��'D�InU�GX�EDUH�WLO�VYDU�DY
FKDWERW��RPIRUPXOHU��2J�GD�IXQNHU�GHW�MR�LNNH��0HQ�KYLV
GX�KDU�Y UW�LQQH�RJ�VHWW�Sn�LQIRUPDVMRQHQ�I¡U�RJ�YHW
KYLONH�RUG�FKDWERWHQ�EUXNHU�Vn�HU�GHQ�MR�JUHL�n�EUXNH�
PHQ�MD��KYLV�GX�LNNH�KDU�SHLOLQJ�Sn�KYD�GX�VNDO�VNULYH�Vn
VYDUHU�EDUH�FKDWERWHQ�³MHJ�IRUVWnU�LNNH��2PIRUPXOHU
GHJ��VNULY�NRUWHUH�VS¡UVPnO�HOOHU�EUXN�HW�DQQHW�RUG��

³7KHUH�LV�D�YHU\�KLJK�GHJUHH�RI�FRKHUHQFH�LQ�GLVVHPLQDWLRQ
DQG�XVH�ZKHQ�LW�FRPHV�WR�D�FKDWERW��%HFDXVH�LI�\RX�GR�QRW
NQRZ�WKH�H[DFW�NH\ZRUG�\RX�DUH�JRLQJ�WR�XVH��\RX�ZLOO�QRW�JHW
LQIRUPDWLRQ��7KHQ�\RX�RQO\�JHW�DQ�DQVZHU�IURP�WKH�FKDWERW�
UHIRUPXODWH��$QG�WKHQ�LW�GRHV�QRW�ZRUN��%XW�LI�\RX�KDYH�EHHQ
LQVLGH�DQG�ORRNHG�DW�WKH�LQIRUPDWLRQ�EHIRUH�DQG�NQRZ�ZKDW
ZRUGV�WKH�FKDWERW�XVHV��LW�LV�HDV\�WR�XVH��EXW�\HV��LI�\RX�KDYH
QR�LGHD�ZKDW�WR�ZULWH��RQO\�WKH�FKDWERW�DQVZHUV��,�GR�QRW
XQGHUVWDQG��5HSKUDVH��ZULWH�VKRUWHU�TXHVWLRQV�RU�XVH�DQRWKHU
ZRUG��

� ,4�	�,26 ³-HJ�WHQNHU�MR�DW�GHW�HU�JDQVNH�HQNHOW�n�EUXNH�HQ
FKDWERW��GHW�WHQNHU�MHJ��0HQ�Vn�WHQNHU�MHJ�VDPWLGLJ�DW
KYLV�PDQ�LNNH�HU�WU\JJ�Sn�n�EUXNH�GHW�RJ�EDUH�V\QHV�DOW
HU�VNXPPHOW�RJ�Q\WW�HOOHU�YDQVNHOLJ��MD�Vn�NODUW�Vn�KDU
GHW�HQ�VDPPHQKHQJ�GD�´

�,�WKLQN�LW
V�SUHWW\�HDV\�WR�XVH�D�FKDWERW��,�WKLQN��%XW�WKHQ�,
DOVR�WKLQN�WKDW�LI�\RX�DUH�QRW�FRQILGHQW�LQ�XVLQJ�LW�DQG�MXVW
WKLQN�HYHU\WKLQJ�LV�VFDU\�DQG�QHZ�RU�GLIILFXOW��ZHOO�RI�FRXUVH
LW�KDV�D�FRQQHFWLRQ�WKHQ��

�� ,4�	�,26 ³'HW�RSSOHYHU�MHJ�JDQVNH�VWHUNW��'HW�HU�YLNWLJ�DW
LQIRUPDVMRQHQ�EOLU�IRUPLGOHW�Sn�HQ�ULNWLJ�PnWH��,NNH�DW
GX�LNNH�EOLU�IRUYLUUHW�>���@�´

�,�H[SHULHQFHG�WKDW�TXLWH�VWURQJO\��,W�LV�LPSRUWDQW�WKDW�WKH
LQIRUPDWLRQ�LV�FRQYH\HG�LQ�D�FRUUHFW�ZD\��1RW�WKDW�\RX�GR�QRW
JHW�FRQIXVHG�>���@��´

� 64�	
,26

³'HQ�HU�KHOW�DYKHQJLJ�DY�EUXNHUYHQQOLJKHWHQ�´ �,W�GHSHQGV�HQWLUHO\�RQ�XVDELOLW\��

�� 64�	
0($

³'HW�EOLU�MR�HQ�K¡\�JUDG�DY�VDPPHQKHQJ�RP�FKDWERWHQ
HU�EUXNHUYHQQOLJ�RJ�RP�GHQ�HU�PHQLQJVI\OW�n�EUXNH�
+YLV�GHQ�LNNH�HU�EUXNHUYHQQOLJ�Vn�HU�MR�LNNH�FKDWERWHQ
PHQLQJVIXOO��'HW�NRPPHU�DQ�Sn�FKDWERWHQ�´

³7KHUH�ZLOO�EH�D�KLJK�GHJUHH�RI�FRKHUHQFH�LI�WKH�FKDWERW�LV
XVHU�IULHQGO\�DQG�LI�LW�LV�PHDQLQJIXO�WR�XVH��,I�LW�LV�QRW
XVHU�IULHQGO\�WKHQ�WKH�FKDWERW�LV�QRW�PHDQLQJIXO��,W�GHSHQGV
RQ�WKH�FKDWERW��´

�� 75%�	
,4

³-D�GHW�HU�MR�HQ�VWRU�VDPPHQKHQJ�PHG�GHW��(W�HNVHPSHO
HU�MR�RP�GHW�HU�HQ�GnUOLJ�FKDWERW�VRP�EDUH�JLU�GHJ�OLQN
WLO�HQ�VLGH�VRP�GX�QRUPDOW�YLOOH�IXQQHW�L�HQ�NDWHJRUL�IHOW�L
PHQ\HQ�Sn�QHWWVLGHQ�HOOHU�L�V¡NHIHOWHW��HOOHU�RP�KDQ
OHGHU�GHJ�JMHQQRP�RJ�HU�HQ�RUGHQWOLJ�FKDWERW�RJ�LNNH
EDUH�HW�RSSVODJVYHUN��6n�GHW�MR�HQ�VWRU�VDPPHQKHQJ�MD�
+YLV�FKDWERWHQ�LNNH�HU�NRPSHWHQW�Vn�JLU�KDQ�GHJ�EDUH�HW

�<HV��WKHUH�LV�D�ELJ�FRQQHFWLRQ�ZLWK�WKDW��$Q�H[DPSOH�LV�LI�LW�LV
D�EDG�FKDWERW�WKDW�RQO\�JLYHV�\RX�D�OLQN�WR�D�SDJH�WKDW�\RX
ZRXOG�QRUPDOO\�ILQG�LQ�D�FDWHJRU\�ILHOG�LQ�WKH�PHQX�RQ�WKH
ZHEVLWH�RU�LQ�WKH�VHDUFK�ILHOG��RU�LI�KH�OHDGV�\RX�WKURXJK�DQG
LV�D�SURSHU�FKDWERW�DQG�QRW�MXVW�DQ�HQF\FORSHGLD��6R�WKHUH�LV
D�ELJ�FRQQHFWLRQ��\HV��,I�WKH�FKDWERW�LV�QRW�FRPSHWHQW�WKHQ�KH
RQO\�JLYHV�\RX�D�VKRUW��UHDG�WKLV�DUWLFOH�DQG�ILQG�RXW�IRU

��
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,' &DWHJRU\ 4XRWH��1RUZHJLDQ�
2ULJLQDO

4XRWH��(QJOLVK�
7UDQVODWHG

NRUW�³OHV�Sn�GHQQH�DUWLNNHOHQ�RJ�ILQQ�XW�DY�GHW�VHOY´�
PHQV�GHUVRP�GHQ�HU�NRPSHWHQW�Vn�JXLGHU�KDQ�GHJ
JMHQQRP�KHOH�DUWLNNHOHQ�RJ�VLHU�³GLVVH�RJ�GLVVH�WLQJHQH
JMHOGHU�PHVW�VDQQV\QOLJ�L�GLQ�VDPPHQKHQJ�RJ�KYLV�GHQ
HU�XVLNNHU�Vn�VLHU�KDQ�³GX�Pn�WD�NRQWDNW�PHG�HQ
RUGHQWOLJ�SHUVRQ��GH�QRUPDOH�UHWQLQJVOLQMHQH�JMHOGHU
LNNH�GHJ��GX�Pn�VQDNNH�PHG�HQ�RUGHQWOLJ�YHLOHGHU�´

\RXUVHOI���ZKLOH�LI�LW�LV�FRPSHWHQW�KH�JXLGHV�\RX�WKURXJK�WKH
ZKROH�DUWLFOH�DQG�VD\V��WKHVH�DQG�WKHVH�WKLQJV�PRVW�OLNHO\
DSSO\�LQ�\RXU�FRQWH[W�DQG�LI�LW�LV�XQFHUWDLQ�WKHQ�KH�VD\V��\RX
KDYH�WR�FRQWDFW�D�SURSHU�SHUVRQ��WKH�QRUPDO�JXLGHOLQHV�GR
QRW�DSSO\�WR�\RX��\RX�KDYH�WR�WDON�WR�D�SURSHU�VXSHUYLVRU��

� 75%�	
,4

³'HW�WURU�MHJ�QRN�GHQ�HU��,�GH�IOHVWH�WLOIHOOHU��'HW�ILQQHV
VLNNHU�YDULDEHOW�GHU�RJVn��PHQ�L�GH�IOHVWH�WLOIHOOHU�WURU
MHJ�QRN�GHW�´

�,�WKLQN�LW�LV��,Q�PRVW�FDVHV��7KHUH�LV�FHUWDLQO\�D�YDULDEOH
WKHUH�DV�ZHOO��EXW�LQ�PRVW�FDVHV�,�WKLQN�VR�´

� 75%�	
,4

³0LGGHOV��IRU�MHJ�NDQ�I¡OH�PHJ�OLWW�XVLNNHU�´ �0HGLXP��EHFDXVH�,�FDQ�IHHO�D�OLWWOH�LQVHFXUH��

� 75%�	
,4

³-HJ�I¡OHU�MR�GHW�DW�VWRUW�VHWW�Vn�HU�FKDWERWHQ�RSSGDWHUW
IRU�GHW�RIIHQWOLJH�WLO�GHW�MHJ�KDU�EUXNW�DQ�WLO�´

�,�IHHO�WKDW�IRU�WKH�PRVW�RI�WKH�WLPH��WKH�FKDWERW�KDV�EHHQ
XSGDWHG�IRU�WKH�SXEOLF�WR�ZKDW�,�KDYH�XVHG�LW�IRU��

� 75%�	
64

³6n�EUXNHUYHQQOLJKHWHQ�HU�MR�HJHQWOLJ�KYRU�NRPSHWHQW
GHQ�HU�Sn�n�IRUPLGOH�LQIRUPDVMRQ��6n�NDQ�GX�VNULYH�QRH
HQNHOW�HOOHU�VS¡U�RP�QRH�L�HQ�VHWQLQJ��RJ�GX�InU�ULNWLJ
VYDU��PHU�HQQ�KYD�GX�SHUVRQOLJ�HU�XWH�HWWHU�Vn�YLO�MHJ�MR
VL�DW�FKDWERWHQ�HU�K¡\�JUDG�Sn�NRPSHWHQW��2J�GD�YLO�MHJ
n�VL�DW�EUXNHUYHQQOLJKHWHQ�HU�JRG��6n�K¡\�JUDG�´

³6R�WKH�HDVH�RI�XVH�LV�UHDOO\�KRZ�FRPSHWHQW�LW�LV�DW�FRQYH\LQJ
LQIRUPDWLRQ��7KHQ�\RX�FDQ�ZULWH�VRPHWKLQJ�VLPSOH�RU�DVN
DERXW�VRPHWKLQJ�LQ�D�VHQWHQFH��DQG�\RX�JHW�WKH�ULJKW�DQVZHU�
0RUH�WKDQ�ZKDW�\RX�SHUVRQDOO\�DUH�ORRNLQJ�IRU��,�ZRXOG�VD\
WKDW�WKH�FKDWERW�LV�KLJKO\�FRPSHWHQW��$QG�WKHQ�,�ZDQW�WR�VD\
WKDW�WKH�XVDELOLW\�LV�JRRG��6R�KLJK��

� 75%�	
64

³'HU�HU�MHJ�OLWW�PHU�XVLNNHU��.DQVNMH�LNNH�Vn�K¡\�JUDG
IRU�MHJ�WURU�DW�GHW�HU�YHOGLJ�RSS�WLO�EUXNHUHQ�RP�KYD�VRP
EOLU�IRUPLGOHW�´

�,
P�D�OLWWOH�PRUH�LQVHFXUH�WKHUH��0D\EH�QRW�VR�PXFK�EHFDXVH
,�WKLQN�LW�LV�YHU\�XS�WR�WKH�XVHU�DERXW�ZKDW�LV�EHLQJ�FRQYH\HG�
´

� 75%�	
694

³-R�DOWVn�MHJ�WURU�GHW�HU�HQ�VWRU�JUDG�DY�VDPPHQKHQJ
GHU�DOWVn��&KDWERWHQH�HU�MR�GHVLJQHW�IRU�n�\WH�VHUYLFH�RJ
JL�GHJ�GHW�EHVWH��2J�KYLV�LQIRUPDVMRQ�VRP�FKDWERWHQ�JLU
HU�ULNWLJ�Vn�HU�FKDWERWHQ�NRPSHWHQW��-D�PHG�EHVWH
PHQLQJ�´

�:HOO��,�WKLQN�WKHUH�LV�D�JUHDW�GHDO�RI�FRQQHFWLRQ�WKHUH��7KH
FKDWERWV�DUH�GHVLJQHG�WR�SURYLGH�VHUYLFH�DQG�JLYH�\RX�WKH
EHVW��$QG�LI�WKH�LQIRUPDWLRQ�SURYLGHG�E\�WKH�FKDWERW�LV�FRUUHFW
WKHQ�WKH�FKDWERW�LV�FRPSHWHQW��<HV��ZLWK�WKH�EHVW�RI
LQWHQWLRQV�´

� 75%�	
694

³-HJ�WHQNHU�DW�GHW�HU�NMHPSHYLNWLJ�DW�IRON�KDU�WLOWUR�WLO
FKDWERW��2J�KYLV�YL�PHQQHVNHU�WHQNHU�DW�FKDWERWHQH�LNNH
KDU�PHQQHVNHU�EHVWH�L�LQWHUHVVH�Vn�YLO�YL�LNNH�EUXNH�GH
Vn�GHW�WHQNHU�MHJ�HU�NMHPSHYLNWLJ�´

�,�WKLQN�LW
V�YHU\�LPSRUWDQW�WKDW�SHRSOH�WUXVW�WKH�FKDWERW��$QG
LI�ZH�KXPDQV�WKLQN�WKDW�FKDWERWV�GR�QRW�KDYH�SHRSOH
V�EHVW
LQWHUHVWV�LQ�PLQG��WKHQ�ZH�ZLOO�QRW�XVH�WKHP�VR�,�WKLQN�WKDW�LV
YHU\�LPSRUWDQW���

� 75%�	
694

³(Q�VNDO�MR�DOOWLG�Y UH�OLWW�VNHSWLVN��PHQ�KYLV�GHW�HU
RIIHQWOLJ�LQVWDQV�Vn�WURU�MHJ�QRN�DW�GH�HU�SnOLWHOLJ�RJ�WURU
GH�HU�NRPSHWHQWH��6n�K¡\�JUDG´

�:H�VKRXOG�DOZD\V�EH�D�OLWWOH�VNHSWLFDO��EXW�LI�WKHUH�LV�D�SXEOLF
DJHQF\��,�SUREDEO\�WKLQN�WKH\�DUH�UHOLDEOH�DQG�WKLQN�WKH\�DUH
FRPSHWHQW���7R�D�ODUJH�H[WHQW´

� 75%�	
694

³'HW�WHQNHU�MHJ�HU�YHOGLJ�YLNWLJ��'HQ�Pn�Y UH�WURYHUGLJ
RJ�SnOLWHOLJ��0DQJOHU�GX�HQ�DY�GH�Vn�IDOOHU�GHW��MD�IDOOHU
GHW�EDUH�´

�,�WKLQN�LW�LV�YHU\�LPSRUWDQW��,W�PXVW�EH�FUHGLEOH�DQG�UHOLDEOH�
,I�\RX�PLVV�RQH�RI�WKHP��LW�IDOOV��\HV�LW�MXVW�IDOOV�´

��
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$SSHQGL[��
,QWHUYLHZ�*XLGH

1RUVN�

&RPSHWHQFH�RI�XVHU��OLWW�RP�IHUGLJKHWHU�
�� +YRUGDQ�RSSOHYHU�GX�IHUGLJKHWHQH�GLQH�QnU�GHW�NRPPHU�WLO�n�EUXNH�VOLNH�FKDWERWHU"

,PSDFW�RI�V\VWHP�XVDJH��OLWW�RP�KYLONHQ�LQQYLUNQLQJ�EUXN�DY�FKDWERWHQ�
�� +YD�HU�GHW�VRP�VNDO�WLO�JM¡U�DW�GX�RSSOHYHU�DW�GX�KDU�NRQWUROO�QnU�GX�NRPPXQLVHUHU�PHG�HQ

FKDWERW"

0HDQLQJ�RI�V\VWHP�XVDJH
�� ,�KYLONHQ�JUDG�RSSOHYHU�GX�DW�GHW�HU�PHQLQJVIXOOW�n�EUXNH�FKDWERWHU"

6HOI�GHWHUPLQDWLRQ
�� +YRUGDQ�RSSOHYHU�GX�DW�GX�VHOY�NDQ�EHVWHPPH�KYRUGDQ�GX�VNDO�EUXNH�VOLNH�FKDWERWHU"

'LVSRVLWLRQ�WR�WUXVW
�� ,�KYLONHQ�JUDG�RSSOHYHU�GX�VOLNH�FKDWERWHU�VRP�NRPSHWHQWH"
�� ,�KYLONHQ�JUDG�RSSOHYHU�GX�DW�GHW�HU�YLNWLJ�n�NXQQH�VWROH�Sn�FKDWERWHU"�%HJUXQQ�

,QIRUPDWLRQ�TXDOLW\
�� ,�GLQ�HUIDULQJ�PHG�VOLNH�FKDWERWHU��RSSOHYHU�GX�DW�LQIRUPDVMRQHQ�JLWW�DY�VOLNH�FKDWERWHU�KDU

Y UW�RSSGDWHUW"
�� ,�KYLONHQ�JUDG�I¡OHU�GX�LQIRUPDVMRQHQ�JLWW�DW�HQ�VOLN�FKDWERW�VDPVYDUHU�PHG�GLQH

IRUYHQWQLQJHU"��.DQ�I�HNV�JUDGHUHV�����KYLV�GH�HU�XVLNUH�

6\VWHP�TXDOLW\
�� +YRUGDQ�RSSOHYHU�GX�EUXNHUYHQQOLJKHWHQ�WLO�VOLNH�FKDWERWHU"��(QNOH�9DQVNHOLJH�"�8WG\S�

6HUYLFH�TXDOLW\
�� ,�KYLONHQ�JUDG�RSSOHYHU�GX�DW�VOLNH�FKDWERWHU�HU�GHVLJQHW�PHG�LQQE\JJHUQHV�EHVWH�L�IRNXV"

+RZ�,4��64�DQG�694�LQIOXHQFH�HPSRZHUPHQW�

�� ,�KYLONHQ�JUDG�RSSOHYHU�GX�DW�GHW�HU�HQ�VDPPHQKHQJ�PHOORP�KYRUGDQ�FKDWERWHU�IRUPLGOHU
LQIRUPDVMRQ�RJ�L�KYLONHQ�JUDG�GX�I¡OHU�GHJ�WU\JJ�Sn�GLQH�IHUGLJKHWHU�WLO�n�EUXNH�GHQ"��,4�DQG
&28�

�� ,�KYLONHQ�JUDG�RSSOHYHU�GX�DW�JUDGHQ�DY�NRQWUROO�GX�I¡OHU�L�VDPWDOHQ�PHG�FKDWERWHQ�HU
DYKHQJLJ�DY�KYRUGDQ�FKDWERWHQ�IRUPLGOHU�LQIRUPDVMRQ"��,4�DQG�,26�

��
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�� ,�KYLONHQ�JUDG�RSSOHYHU�GX�DW�JUDGHQ�DY�NRQWUROO�GX�I¡OHU�L�VDPWDOHQ�PHG�FKDWERWHQ�HU
DYKHQJLJ�DY�EUXNHUYHQQOLJKHWHQ"��64�DQG�,26�

�� ,�KYLONH�JUDG�RSSOHYHU�GX�HQ�VDPPHQKHQJ�PHOORP�EUXNHUYHQQOLJKHWHQ�WLO�FKDWERWHQ�RJ�KYRU
PHQLQJVIXOOW�GHW�HU�n�EUXNH�VOLNH�FKDWERWHU"��64�DQG�0($�

�� 2SSOHYHU�GX�DW�GHW�HU�HQ�VDPPHQKHQJ�PHOORP�L�KYLONHQ�JUDG�GX�I¡OHU�GX�NDQ�EHVWHPPH
KYRUGDQ�GX�VNDO�EUXNH�FKDWERWHU�RJ�L�KYLONHQ�JUDG�VOLNH�FKDWERWHU�HU�GHVLJQHW�PHG
LQQE\JJHUQHV�EHVWH�L�IRNXV"��6('�DQG�694��

+RZ�,4��64�DQG�694�LQIOXHQFH�WUXVWLQJ�EHOLHIV�DERXW�WKH�FKDWERW�
�� ,�KYLONHQ�JUDG�SnYLUNHU�PnWHQ�VOLNH�FKDWERWHU�IRUPLGOHU�LQIRUPDVMRQ�RJ�L�KYLONHQ�JUDG�GX

RSSOHYHU�GHQ�HU�NRPSHWHQW"��75%�DQG�,4�

�� ,�KYLONHQ�JUDG�RSSOHYHU�GX�Sn�DW�LQIRUPDVMRQHQ�FKDWERWHQ�IRUPLGOHU�HU�RSSGDWHUW�WLO�HQKYHU
WLG"��75%�DQG�,4�

�� ,�KYLONHQ�JUDG�I¡OHU�GX�DW�GHW�HU�HQ�VDPPHQKHQJ�PHOORP�EUXNHUYHQQOLJKHWHQ�WLO�FKDWERWHQ�RJ
KYRU�NRPSHWHQW�GX�I¡OHU�FKDWERWHQ�HU�WLO�n�IRUPLGOH�RIIHQWOLJ�LQIRUPDVMRQ"��75%�DQG�64�

�� ,�KYLONHQ�JUDG�I¡OHU�GX�GHW�HU�GHW�VDPPHQKHQJ�PHOORP�KYRU�NRPSHWHQW�FKDWERWHQ�HU�RJ�GLQ
RSSIDWWHOVHQ�DY�RP�GHQ�HU�GHVLJQHW�PHG�LQQE\JJHUQHV�EHVWH�L�IRNXV�HOOHU�LNNH"��75%�DQG
694�

�� ,�KYLONHQ�JUDG�RSSOHYHU�GX�DW�GHW�HU�HQ�VDPPHQKHQJ�PHOORP�KYRU�NRPSHWHQW�FKDWERWHQ�HU�RJ
KYRU�SnOLWHOLJ�GHQ�HU"��75%�DQG�694��

(QJOLVK�

&RPSHWHQFH�RI�XVHU
D� +RZ�GR�\RX�H[SHULHQFH�\RXU�VNLOOV�ZKHQ�LW�FRPHV�WR�XVLQJ�VXFK�FKDWERWV"

,PSDFW�RI�V\VWHP�XVDJH
D� :KDW�PDNHV�\RX�GRHV�LW�WDNH�IRU�\RX�WR�IHHO�OLNH�\RX�DUH�LQ�FRQWURO�ZKHQ

FRPPXQLFDWLQJ�ZLWK�VXFK�FKDWERWV"

0HDQLQJ�RI�V\VWHP�XVDJH
D� 7R�ZKDW�H[WHQW�GR�\RX�H[SHULHQFH�LW�PHDQLQJIXO�WR�XVH�VXFK�FKDWERWV"

6HOI�GHWHUPLQDWLRQ
D� +RZ�GR�\RX�IHHO�\RX�DUH�DEOH�WR�GHFLGH�KRZ�WR�XVH�VXFK�FKDWERWV"

'LVSRVLWLRQ�WR�WUXVW
D� 7R�ZKDW�H[WHQW�GR�\RX�IHHO�WKDW�VXFK�FKDWERWV�DUH�FRPSHWHQW"
E� 7R�ZKDW�H[WHQW�GR�\RX�ILQG�LW�LPSRUWDQW�WR�EH�DEOH�WR�WUXVW�FKDWERWV"

��
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,QIRUPDWLRQ�TXDOLW\
D� ,Q�\RXU�H[SHULHQFH��KDV�WKH�LQIRUPDWLRQ�SURYLGHG�E\�VXFK�FKDWERWV�EHHQ�XS�WR�GDWH"
E� 7R�ZKDW�H[WHQW�GR�\RX�IHHO�WKH�LQIRUPDWLRQ�JLYHQ�WKDW�VXFK�D�FKDWERW�PDWFKHV�\RXU

H[SHFWDWLRQV"
6\VWHP�TXDOLW\

D� +RZ�GR�\RX�ILQG�WKH�XVDELOLW\�RI�VXFK�FKDWERWV"

6HUYLFH�TXDOLW\
D� 7R�ZKDW�H[WHQW�GR�\RX�H[SHULHQFH�WKDW�VXFK�FKDWERWV�DUH�GHVLJQHG�ZLWK�WKH�FLWL]HQV


EHVW�LQWHUHVWV�LQ�IRFXV"

+RZ�,4��64�DQG�694�LQIOXHQFH�HPSRZHUPHQW�

D� 7R�ZKDW�H[WHQW�GR�\RX�H[SHULHQFH�WKDW�WKHUH�LV�D�FRQQHFWLRQ�EHWZHHQ�KRZ�FKDWERWV
SURYLGH�LQIRUPDWLRQ�DQG�WR�ZKDW�H[WHQW�\RX�IHHO�FRQILGHQW�LQ�\RXU�VNLOOV�WR�XVH�WKH
FKDWERW"��,4�DQG�&28�

E� 7R�ZKDW�H[WHQW�GR�\RX�H[SHULHQFH�WKDW�WKH�GHJUHH�RI�FRQWURO�\RX�IHHO�LQ�WKH
FRQYHUVDWLRQ�ZLWK�WKH�FKDWERW�GHSHQGV�RQ�KRZ�WKH�FKDWERW�SURYLGHV�LQIRUPDWLRQ"��,4
DQG�,26�

F� 7R�ZKDW�H[WHQW�GR�\RX�H[SHULHQFH�WKH�GHJUHH�RI�FRQWURO�\RX�IHHO�LQ�WKH�FRQYHUVDWLRQ
ZLWK�WKH�FKDWERW�LV�GHSHQGHQW�RQ�WKH�XVDELOLW\"��64�DQG�,26�

G� 7R�ZKDW�H[WHQW�GR�\RX�H[SHULHQFH�D�UHODWLRQ�EHWZHHQ�WKH�XVDELOLW\�RI�WKH�FKDWERW�DQG
KRZ�PHDQLQJIXO�LW�LV�WR�XVH�VXFK�FKDWERWV"��64�DQG�0($�

H� 'R�\RX�IHHO�WKDW�WKHUH�LV�D�UHODWLRQ�EHWZHHQ�WKH�GHJUHH�WR�ZKLFK�\RX�IHHO�\RX�FDQ
GHFLGH�KRZ�WR�XVH�FKDWERWV�DQG�WKH�H[WHQW�WR�ZKLFK�VXFK�FKDWERWV�DUH�GHVLJQHG�ZLWK
WKH�EHVW�LQWHUHVWV�RI�WKH�FLWL]HQV�LQ�IRFXV"��6('�DQG�694��

+RZ�,4��64�DQG�694�LQIOXHQFH�WUXVWLQJ�EHOLHIV�DERXW�WKH�FKDWERW�

D� 7R�ZKDW�H[WHQW�GRHV�WKH�ZD\�VXFK�FKDWERWV�SURYLGHV�LQIRUPDWLRQ�DIIHFW�WKH�H[WHQW�WR
ZKLFK�\RX�IHHO�WKH�FKDWERW�LV�FRPSHWHQW"��75%�DQG�,4�

E� 7R�ZKDW�H[WHQW�GR�\RX�IHHO�WKDW�WKH�LQIRUPDWLRQ�WKH�FKDWERW�SURYLGHV�LV�XS�WR�GDWH�DW
DOO�WLPHV"��75%�DQG�,4�

F� 7R�ZKDW�H[WHQW�GR�\RX�IHHO�WKDW�WKHUH�LV�D�UHODWLRQ�EHWZHHQ�WKH�XVDELOLW\�RI�WKH
FKDWERW�DQG�KRZ�FRPSHWHQW�\RX�IHHO�WKH�FKDWERW�LV�DW�SURYLGLQJ�SXEOLF�LQIRUPDWLRQ"
�75%�DQG�64�

G� 7R�ZKDW�H[WHQW�GR�\RX�H[SHULHQFH�WKDW�WKHUH�LV�D�UHODWLRQ�EHWZHHQ�KRZ�FRPSHWHQW�WKH
FKDWERW�LV�DQG�\RXU�SHUFHSWLRQ�RI�ZKHWKHU�LW�LV�GHVLJQHG�ZLWK�WKH�FLWL]HQV
�EHVW
LQWHUHVWV�LQ�IRFXV�RU�QRW"��75%�DQG�694�

��
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H� 7R�ZKDW�H[WHQW�GR�\RX�H[SHULHQFH�WKDW�WKHUH�LV�D�UHODWLRQ�EHWZHHQ�KRZ�FRPSHWHQW�WKH
FKDWERW�LV�DQG�KRZ�UHOLDEOH�LW�LV"��75%�DQG�694�

��
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$SSHQGL[��
,QIRUPDWLYH�3DJH�)RU�7KH�6XUYH\

9LO�GX�GHOWD�L�IRUVNQLQJVSURVMHNWHW
´7KH�UROH�RI�TXDOLW\��WUXVW��DQG�HPSRZHUPHQW�LQ�H[SODLQLQJ�VDWLVIDFWLRQ�DQG

XVH�RI�FKDWERWV�LQ�H�JRYHUQPHQW´

'HWWH�HU�HW�VS¡UVPnO�WLO�GHJ�RP�n�GHOWD�L�HW�IRUVNQLQJVSURVMHNW�KYRU�IRUPnOHW HU�n�HYDOXHUH�RJ
In�HQ�IRUVWnHOVH�Sn�KYRUGDQ�FKDWERWHU�EUXNW�DY�RIIHQWOLJH�RUJDQLVDVMRQHU�SnYLUNHU
LQQE\JJHUQH�L�1RUJH� ,�GHWWH�VNULYHW�JLU�YL�GHJ�LQIRUPDVMRQ RP�PnOHQH�IRU�SURVMHNWHW�RJ�KYD
GHOWDNHOVH�YLO�LQQHE UH�IRU�GHJ�

)RUPnO
)RUPnOHW�HU�n�HYDOXHUH�RJ�In�HQ�IRUVWnHOVH�Sn�IRU�EHIRONQLQJHQV�WLOOLW�WLO�FKDWERWHU�EUXNW�DY
RIIHQWOLJH�RUJDQLVDVMRQHU�RJ�KYLONHQ�VDPPHQKHQJ�WLOOLW�KDU�WLO�LQWHQVMRQ�RP�n�EUXNH�VOLNH
FKDWERWHU��,�GHWWH�SURVMHNWHW�NRPPHU�YL�WLO�n�XQGHUV¡NH�LQQE\JJHUHV�LQQWU\NN�RJ
IRUYHQWQLQJHU�YHG�EUXN�DY�FKDWERWHU�L�RIIHQWOLJ�VDPPHQKHQJ�

+YHP�HU�DQVYDUOLJ�IRU�IRUVNQLQJVSURVMHNWHW"
,QVWLWXWW�IRU�LQIRUPDVMRQVV\VWHPHU��8QLYHUVLWHWHW�L�$JGHU�
9HLOHGHU�IRU�SURVMHNWHW��3RO\[HQL�9DVLODNRSRXORX

+YRUIRU�InU�GX�VS¡UVPnO�RP�n�GHOWD"
'X�InU�VS¡UVPnO�RP�n�GHOWD�L�GHWWH�IRUVNQLQJVSURVMHNWHW�IRUGL�GX�KDU�JLWW�XWWU\NN�IRU�DW�GX�KDU
KDWW�HQ�IRUP�IRU�NRQWDNW�PHG�HQ�FKDWERW�IUD�HQ�RIIHQWOLJ�RUJDQLVDVMRQ��'X�HU�GHUIRU�UHOHYDQW
IRU�YnUW�VWXGLHW�HWWHUVRP�YL�IRUVNHU�Sn�KYRUGDQ�FKDWERWHU�DY�RIIHQWOLJ�RUJDQLVDVMRQHU�SnYLUNHU
LQQE\JJHUH�L�1RUJH��'HW�YLO�GHOWD�UXQGW��������SHUVRQHU�L�GHWWH�IRUVNQLQJVSURVMHNWHW�

+YD�LQQHE UHU�GHW�IRU�GHJ�n�GHOWD"
� 'HUVRP�GX�WDNNHU�MD�WLO�n�GHOWD�Vn�LQQHE UHU�GHW�n�VYDUH�Sn�HW�HOHNWURQLVN

VS¡UUHVNMHPD
� 6S¡UUHVNMHPDHW�EHVWnU�DY�HQ�UHNNH�SnVWDQGHU�VRP�YLO�EDVHUH�VHJ�Sn�KYRUGDQ�GX�VRP

EUXNHU�RSSIDWWHU�EUXNHQ�DY�HQ�FKDWERW�L�RIIHQWOLJH�WMHQHVWHU�
� 6S¡UUHVNMHPDHW�NDQ�EHVYDUHV�KHOW�DQRQ\PW�PHQ�GX�YLO�In�HW�YDOJ�RP�GX�¡QVNHU�n

RSSJL�H�SRVWDGUHVVHQ�GLQ�WLO�KHOW�WLO�VOXWW�GHUVRP�GX�¡QVNHU�PHU�LQIRUPDVMRQ�RP
SURVMHNWHW�HOOHU�NDQ�WHQNH�GHJ�n�VWLOOH�WLO�HW�RSSI¡OJLQJVLQWHUYMX�

� 'X�VRP�SHUVRQ�YLO�DQRQ\PLVHUHV�L�SURVMHNWRSSJDYHQ��RJ�LQJHQ�VRP�OHVHU�UDSSRUWHQ
YLO�NXQQH�OLQNH�GHJ�RSS�WLO�LQWHUYMX�VYDUHQH�GLQH�

��
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'HW�HU�IULYLOOLJ�n�GHOWD
'HW�HU�IULYLOOLJ�n�GHOWD�L�SURVMHNWHW��+YLV�GX�YHOJHU�n�GHOWD��NDQ�GX�QnU�VRP�KHOVW�WUHNNH
VDPW\NNHW�WLOEDNH�XWHQ�n�RSSJL�QRHQ�JUXQQ��$OOH�GLQH�SHUVRQRSSO\VQLQJHU�YLO�GD�EOL�VOHWWHW�
'HW�YLO�LNNH�KD�QRHQ�QHJDWLYH�NRQVHNYHQVHU�IRU�GHJ�KYLV�GX�LNNH�YLO�GHOWD�HOOHU�VHQHUH�YHOJHU
n�WUHNNH�GHJ�

'LWW�SHUVRQYHUQ�±�KYRUGDQ�YL�RSSEHYDUHU�RJ�EUXNHU�GLQH�RSSO\VQLQJHU
9L�YLO�EDUH�EUXNH�RSSO\VQLQJHQH�RP�GHJ�WLO�IRUPnOHQH�YL�KDU�IRUWDOW�RP�L�GHWWH�VNULYHW��9L
EHKDQGOHU�RSSO\VQLQJHQH�NRQILGHQVLHOW�RJ�L�VDPVYDU�PHG�SHUVRQYHUQUHJHOYHUNHW�

Ɣ .XQ�SURVMHNWJUXSSHQ�EHVWnHQGH�DY�,QJYLOG�7LVODQG��VWXGHQW���0DUWKH�/¡YVODQG
6RGHIMHG��VWXGHQW�� 3RO\[HQL�9DVLODNRSRXORX��YHLOHGHU� RJ�,OLDV�3DSSDV��YHLOHGHU��YLO
KD�WLOJDQJ�WLO�RSSO\VQLQJHQH�VRP�VDPOHV�LQQ�

Ɣ /DJULQJ�DY�H�SRVWDGUHVVHQ�JM¡UHV�VHSDUDW�IUD�DQQHQ�GDWD�L�GHWWH�SURVMHNWHW�RJ�VOHWWHV
YHG�SURVMHNWVOXWW�

+YD�VNMHU�PHG�RSSO\VQLQJHQH�GLQH�QnU�YL�DYVOXWWHU�IRUVNQLQJVSURVMHNWHW"
2SSO\VQLQJHQH�DQRQ\PLVHUHV�QnU�SURVMHNWHW�DYVOXWWHV�RSSJDYHQ�HU�JRGNMHQW��QRH�VRP�HWWHU
SODQHQ�HU�MXQL������ 9HG�SURVMHNWVOXWW�YLO�SHUVRQRSSO\VQLQJHQH VRP�HU�KHQWHW�LQQ��L�GHWWH
WLOIHOOHW�H�SRVWDGUHVVHU�VOHWWHV�

+YD�JLU�RVV�UHWW�WLO�n�EHKDQGOH�SHUVRQRSSO\VQLQJHU�RP�GHJ"
9L�EHKDQGOHU�RSSO\VQLQJHU�RP�GHJ�EDVHUW�Sn�GLWW�VDPW\NNH�

3n�RSSGUDJ�IUD�,QVWLWXWW�IRU�,QIRUPDVMRQVV\VWHPHU�YHG�8QLYHUVLWHWHW�L�$JGHU�KDU�16'�±
1RUVN�VHQWHU�IRU�IRUVNQLQJVGDWD�$6�YXUGHUW�DW�EHKDQGOLQJHQ�DY�SHUVRQRSSO\VQLQJHU�L�GHWWH
SURVMHNWHW�HU�L�VDPVYDU�PHG�SHUVRQYHUQUHJHOYHUNHW�

'LQH�UHWWLJKHWHU
6n�OHQJH�GX�NDQ�LGHQWLILVHUHV�L�GDWDPDWHULDOHW��KDU�GX�UHWW�WLO�

Ɣ LQQV\Q�L�KYLONH�RSSO\VQLQJHU�YL�EHKDQGOHU�RP�GHJ��RJ�n�In�XWOHYHUW�HQ�NRSL�DY
RSSO\VQLQJHQH

Ɣ n�In�UHWWHW�RSSO\VQLQJHU�RP�GHJ�VRP�HU�IHLO�HOOHU�PLVYLVHQGH
Ɣ n�In�VOHWWHW�SHUVRQRSSO\VQLQJHU�RP�GHJ
Ɣ n�VHQGH�NODJH�WLO�'DWDWLOV\QHW�RP�EHKDQGOLQJHQ�DY�GLQH�SHUVRQRSSO\VQLQJHU

+YLV�GX�KDU�VS¡UVPnO�WLO�VWXGLHQ��HOOHU�¡QVNHU�n�YLWH�PHU�RP�HOOHU�EHQ\WWH�GHJ�DY�GLQH
UHWWLJKHWHU��WD�NRQWDNW�PHG�

� ,QVWLWXWW�IRU�,QIRUPDVMRQVV\VWHPHU�YHG�8QLYHUVLWHWHW�L�$JGHU YHG 3RO\[HQL
9DVLODNRSRXORX� SRO\[HQY#XLD�QR

��

mailto:polyxenv@uia.no
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� 6WXGHQWHU�,QJYLOG�7LVODQG��LQJYLW��#XLD�QR�RJ�0DUWKH�/¡YVODQG�6RGHIMHG�
PORYVODQG#JPDLO�FRP

9nUW�SHUVRQYHUQRPEXG��-RKDQQH�:DUEHUJ�/DYROG��3HUVRQYHUQRPEXG#XLD�QR

+YLV�GX�KDU�VS¡UVPnO�NQ\WWHW�WLO�16'�VLQ�YXUGHULQJ�DY�SURVMHNWHW��NDQ�GX�WD�NRQWDNW�PHG�
ā 16'�±�1RUVN�VHQWHU�IRU�IRUVNQLQJVGDWD�$6�Sn�HSRVW

�SHUVRQYHUQWMHQHVWHU#QVG�QR��HOOHU�Sn�WHOHIRQ���� ���������
0HG�YHQQOLJ�KLOVHQ

3RO\[HQL�9DVLODNRSRXORX 0DUWKH /¡YVODQG�6RGHIMHG ,QJYLOG�7LVODQG
�)RUVNHU�YHLOHGHU� �6WXGHQW� �6WXGHQW�

���������������������������������������������������������������������������������������������������������������
�

6DPW\NNHHUNO ULQJ

-HJ�KDU�PRWWDWW�RJ�IRUVWnWW�LQIRUPDVMRQ�RP�SURVMHNWHW�³7UXVW�LQ�DQG�LQWHQWLRQ�WR�XVH�FKDWERWV�E\
SXEOLF�RUJDQL]DWLRQV´��RJ�KDU�InWW�DQOHGQLQJ�WLO�n VWLOOH�VS¡UVPnO�

-HJ�VDPW\NNHU�WLO�

Ɣ c�VYDUH�Sn�VS¡UUHVNMHPD
Ɣ $W�PLQH�RSSO\VQLQJHU�EHKDQGOHV�IUHP�WLO�SURVMHNWHW�HU�DYVOXWWHW�

���������������������������������������������������������������������������������������������������������������
�

��
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$SSHQGL[��
,QIRUPDWLYH�3DJH�)RU�7KH�,QWHUYLHZV

9LO�GX�GHOWD�L�IRUVNQLQJVSURVMHNWHW

´�7KH�UROH�RI�TXDOLW\��WUXVW��DQG�HPSRZHUPHQW�LQ�H[SODLQLQJ�VDWLVIDFWLRQ�DQG
XVH�RI�FKDWERWV�LQ�H�JRYHUQPHQW´

'HWWH�HU�HW�VS¡UVPnO�WLO�GHJ�RP�n�GHOWD�L�HW�IRUVNQLQJVSURVMHNW�KYRU�IRUPnOHW�HU�n�HYDOXHUH�RJ
In�HQ�IRUVWnHOVH�Sn�KYRUGDQ�FKDWERWHU�EUXNW�DY�RIIHQWOLJH�RUJDQLVDVMRQHU�SnYLUNHU
LQQE\JJHUQH�L�1RUJH� ,�GHWWH�VNULYHW�JLU�YL�GHJ�LQIRUPDVMRQ RP�PnOHQH�IRU�SURVMHNWHW�RJ�KYD
GHOWDNHOVH�YLO�LQQHE UH�IRU�GHJ�

)RUPnO
)RUPnOHW�HU�n�HYDOXHUH�RJ�In�HQ�IRUVWnHOVH�Sn�KYRUGDQ�FKDWERWHU�EUXNW�DY�RIIHQWOLJH
RUJDQLVDVMRQHU�SnYLUNHU�LQQE\JJHUQH�L�1RUJH��,�GHWWH�SURVMHNWHW�NRPPHU�YL�WLO�n�XQGHUV¡NH
LQQE\JJHUHV�LQQWU\NN�RJ�IRUYHQWQLQJHU�YHG�EUXN�DY�FKDWERWHU�L�RIIHQWOLJ�VDPPHQKHQJ�

+YHP�HU�DQVYDUOLJ�IRU�IRUVNQLQJVSURVMHNWHW"
,QVWLWXWW�IRU�LQIRUPDVMRQVV\VWHPHU��8QLYHUVLWHWHW�L�$JGHU�
9HLOHGHU�IRU�SURVMHNWHW��3RO\[HQL�9DVLODNRSRXORX

+YRUIRU�InU�GX�VS¡UVPnO�RP�n�GHOWD"
'X�InU�VS¡UVPnO�RP�n�GHOWD�L�GHWWH�IRUVNQLQJVSURVMHNWHW�IRUGL�GX�KDU�JLWW�XWWU\NN�IRU�DW�GX�KDU
KDWW�HQ�IRUP�IRU�NRQWDNW�PHG�HQ�FKDWERW�IUD�HQ�RIIHQWOLJ�RUJDQLVDVMRQ��'X�HU�GHUIRU�UHOHYDQW
IRU�YnUW�VWXGLHW�HWWHUVRP�YL�IRUVNHU�Sn�KYRUGDQ�FKDWERWHU�DY�RIIHQWOLJ�RUJDQLVDVMRQHU�SnYLUNHU
LQQE\JJHUH�L�1RUJH��'HW�YLO�GHOWD�UXQGW�������SHUVRQHU�L�GHWWH�IRUVNQLQJVSURVMHNWHW��'X�HU
EOLWW�NRQWDNWHW�IRUGL�GX�HU�HQ�GHO�DY�YnU�PnOJUXSSH�
+YD�LQQHE UHU�GHW�IRU�GHJ�n�GHOWD"

Ɣ 'HUVRP�GX�WDNNHU�MD�WLO�n�GHOWD�Vn�LQQHE UHU�GHW�n�GHOWD�Sn�HW�LQWHUYMX�VRP�YLO
Y UH�L�FD�����WLPH��'HW�YLO�Y UH�HQ�SDXVH�L�PLGWHQ�Sn������PLQXWW��'LQH�VYDU�L
LQWHUYMXHW�YLO�EOL�WDWW�RSS�Sn�O\GRSSWDN��6HOYH�LQWHUYMXHW�YLO�HQWHQ�VNMH�RYHU�=RRP�
HOOHU�I\VLVN�

Ɣ 6S¡UVPnOHQH�L�LQWHUYMXHQH�YLO�EDVHUH�VHJ�Sn�KYRUGDQ�GX�VRP�EUXNHU�RSSIDWWHU
EUXNHQ�DY�HQ�FKDWERW�L�RIIHQWOLJH�WMHQHVWHU�

Ɣ 2SSO\VQLQJHU�VRP�YL�VDPOHU�LQQ�RP�GHJ�HU�O\GRSSWDNHW�RJ�QDYQHW�GLWW�
Ɣ 'X�VRP�SHUVRQ�YLO�DQRQ\PLVHUHV�L�SURVMHNWRSSJDYHQ��RJ�LQJHQ�VRP�OHVHU

UDSSRUWHQ�YLO�NXQQH�OLQNH�GHJ�RSS�WLO�LQWHUYMX�VYDUHQH�GLQH�

��



,6�������0DVWHU�7KHVLV���,QJYLOG�7LVODQG�	�0DUWKH�/¡YVODQG�6RGHIMHG

'HW�HU�IULYLOOLJ�n�GHOWD
'HW�HU�IULYLOOLJ�n�GHOWD�L�SURVMHNWHW��+YLV�GX�YHOJHU�n�GHOWD��NDQ�GX�QnU�VRP�KHOVW�WUHNNH
VDPW\NNHW�WLOEDNH�XWHQ�n�RSSJL�QRHQ�JUXQQ��$OOH�GLQH�SHUVRQRSSO\VQLQJHU�YLO�GD�EOL�VOHWWHW�
'HW�YLO�LNNH�KD�QRHQ�QHJDWLYH�NRQVHNYHQVHU�IRU�GHJ�KYLV�GX�LNNH�YLO�GHOWD�HOOHU�VHQHUH�YHOJHU
n�WUHNNH�GHJ�

'LWW�SHUVRQYHUQ�±�KYRUGDQ�YL�RSSEHYDUHU�RJ�EUXNHU�GLQH�RSSO\VQLQJHU
9L�YLO�EDUH�EUXNH�RSSO\VQLQJHQH�RP�GHJ�WLO�IRUPnOHQH�YL�KDU�IRUWDOW�RP�L�GHWWH�VNULYHW��9L
EHKDQGOHU�RSSO\VQLQJHQH�NRQILGHQVLHOW�RJ�L�VDPVYDU�PHG�SHUVRQYHUQUHJHOYHUNHW�

Ɣ .XQ�SURVMHNWJUXSSHQ�EHVWnHQGH�DY�,QJYLOG�7LVODQG��VWXGHQW���0DUWKH�/¡YVODQG
6RGHIMHG��VWXGHQW���3RO\[HQL�9DVLODNRSRXORX��YHLOHGHU��RJ�,OLDV�3DSSDV��YHLOHGHU�
YLO�KD�WLOJDQJ�WLO�RSSO\VQLQJHQH�VRP�VDPOHV�LQQ�

Ɣ /DJULQJ�DY�O\GRSSWDN�JM¡UHV�VHSDUDW�IUD�DQQHQ�GDWD�L�GHWWH�SURVMHNWHW�RJ�VOHWWHV
YHG�SURVMHNWVOXWW�

Ɣ 1DYQHW�GLWW�YLO�HUVWDWWHV�PHG�HQ�NRGH�VRP�ODJUHV�Sn�HJHQ�QDYQHOLVWH�DGVNLOW�IUD
¡YULJH�GDWD�

+YD�VNMHU�PHG�RSSO\VQLQJHQH�GLQH�QnU�YL�DYVOXWWHU�IRUVNQLQJVSURVMHNWHW"
2SSO\VQLQJHQH�DQRQ\PLVHUHV�QnU�SURVMHNWHW�DYVOXWWHV�RSSJDYHQ�HU�JRGNMHQW��QRH�VRP�HWWHU
SODQHQ�HU�MXQL������ 9HG�SURVMHNWVOXWW�YLO�SHUVRQRSSO\VQLQJHQH VRP�HU�KHQWHW�LQQ��QDYQ�RJ
O\GRSSWDN�VOHWWHV�

+YD�JLU�RVV�UHWW�WLO�n�EHKDQGOH�SHUVRQRSSO\VQLQJHU�RP�GHJ"
9L�EHKDQGOHU�RSSO\VQLQJHU�RP�GHJ�EDVHUW�Sn�GLWW�VDPW\NNH�

3n�RSSGUDJ�IUD�,QVWLWXWW�IRU�,QIRUPDVMRQVV\VWHPHU�YHG�8QLYHUVLWHWHW�L�$JGHU�KDU�16'�±
1RUVN�VHQWHU�IRU�IRUVNQLQJVGDWD�$6�YXUGHUW�DW�EHKDQGOLQJHQ�DY�SHUVRQRSSO\VQLQJHU�L�GHWWH
SURVMHNWHW�HU�L�VDPVYDU�PHG�SHUVRQYHUQUHJHOYHUNHW�

'LQH�UHWWLJKHWHU
6n�OHQJH�GX�NDQ�LGHQWLILVHUHV�L�GDWDPDWHULDOHW��KDU�GX�UHWW�WLO�

Ɣ LQQV\Q�L�KYLONH�RSSO\VQLQJHU�YL�EHKDQGOHU�RP�GHJ��RJ�n�In�XWOHYHUW�HQ�NRSL�DY
RSSO\VQLQJHQH

Ɣ n�In�UHWWHW�RSSO\VQLQJHU�RP�GHJ�VRP�HU�IHLO�HOOHU�PLVYLVHQGH
Ɣ n�In�VOHWWHW�SHUVRQRSSO\VQLQJHU�RP�GHJ
Ɣ n�VHQGH�NODJH�WLO�'DWDWLOV\QHW�RP�EHKDQGOLQJHQ�DY�GLQH�SHUVRQRSSO\VQLQJHU

+YLV�GX�KDU�VS¡UVPnO�WLO�VWXGLHQ��HOOHU�¡QVNHU�n�YLWH�PHU�RP�HOOHU�EHQ\WWH�GHJ�DY�GLQH
UHWWLJKHWHU��WD�NRQWDNW�PHG�

Ɣ ,QVWLWXWW�IRU�,QIRUPDVMRQVV\VWHPHU�YHG�8QLYHUVLWHWHW�L�$JGHU YHG�3RO\[HQL
9DVLODNRSRXORX� SRO\[HQY#XLD�QR

��
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Ɣ 6WXGHQWHU�,QJYLOG�7LVODQG� LQJYLW��#XLD�QR RJ�0DUWKH�/¡YVODQG�6RGHIMHG�
PORYVODQG#JPDLO�FRP

9nUW�SHUVRQYHUQRPEXG��-RKDQQH�:DUEHUJ�/DYROG� 3HUVRQYHUQRPEXG#XLD�QR
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