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Abstract
%DFNJURXQG�� ,QDGHTXDFLHV�LQ�PHQWDO�KHDOWK�FDUH�FRYHUDJH�UHPDLQ�DQ�HQRUPRXV�SUREOHP�LQ�WKH�8QLWHG�6WDWHV��%DUULHUV�LQFOXGH
VFDUFLW\�RI�DFFHVVLEOH�PHQWDO�KHDOWK�FDUH�SURIHVVLRQDOV��8VH�RI�D�PHQWDO�KHDOWK�PRELOH�DSS�LQFRUSRUDWLQJ�VRFLDO�FRJQLWLYH�WKHRU\
PD\�KHOS�LPSURYH�FRQILGHQFH�LQ�FRSLQJ�VNLOOV�DQG�LPSURYH�DQ[LHW\�DQG�GHSUHVVLRQ��6LQDVSULWH�LV�D�PRELOH�DSS�WKDW�UHFUXLWHG�XVHUV
YLD�VHOI�UHIHUUDO�DQG�FOLQLFLDQ�UHIHUUDO��8VHUV�FRPSOHWHG�TXHVWLRQQDLUHV�WR�REWDLQ�GHPRJUDSKLF�DQG�PHGLFDO�KLVWRULHV��$W�EDVHOLQH
DQG���ZHHN�IROORZ�XS��XVHUV�FRPSOHWHG�WKH�3DWLHQW�+HDOWK�4XHVWLRQQDLUH����3+4�����*HQHUDO�$Q[LHW\�'LVRUGHU���,WHP��*$'����
DQG�WKH�&RSLQJ�6HOI�(IILFDF\�6FDOH��&6(���,W�LV�XQNQRZQ�KRZ�VHOI�GLUHFWHG�XVH�RI�D�PRELOH�DSS�LPSURYHV�FRQILGHQFH�LQ�FRSLQJ
VNLOOV�DQG�LWV�HIIHFWV�RQ�VHOI�UHSRUWHG�GHSUHVVLRQ�DQG�DQ[LHW\�
2EMHFWLYH�� 7KH�REMHFWLYH�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�WKH�6LQDVSULWH�GDWDEDVH�WR�DVVHVV�VHOI�GLUHFWHG�HQJDJHPHQW�DQG�KRZ�XVH
RI�WKLV�PRELOH�DSS�LPSDFWHG�VHOI�UHSRUWHG�FRQILGHQFH�LQ�FRSLQJ�VNLOOV�DQG�VHYHULW\�RI�GHSUHVVLRQ�DQG�DQ[LHW\�
0HWKRGV�� 7KLV�UHWURVSHFWLYH�ORQJLWXGLQDO�VWXG\�LQYROYHG�XVHUV�UHFUXLWHG�YLD�FOLQLFLDQ�UHIHUUDO�DQG�VHOI�UHIHUUDO�WKURXJK�VRFLDO
PHGLD�DQG�QHZV�PHGLD��4XHVWLRQQDLUHV�ZHUH�XVHG�WR�UHFRUG�GHPRJUDSKLF��PHGLFDO��DQG�SUHVFULSWLRQ�PHGLFDWLRQ�KLVWRULHV��0HQWDO
KHDOWK�VWDWXV�ZDV�DVVHVVHG�YLD�3+4����*$'����DQG�&6(�TXHVWLRQQDLUHV��$�GHLGHQWLILHG�GDWDVHW�UHSRUWLQJ�PRELOH�DSS�XVH�GDWD�ZDV
SURYLGHG�WR�LQYHVWLJDWRUV��,QGLYLGXDOV�ZLWK�YHULILDEOH�XVDJH�GDWD�DQG�DW�OHDVW�RQH�FRPSOHWHG�TXHVWLRQQDLUH�DW���ZHHNV�RI�XVH�ZHUH
LQFOXGHG��0DQQ±:KLWQH\�8 DQG�.UXVNDO�:DOOLV�WHVWV�ZHUH�XVHG�WR�DVVHVV�ZKHWKHU�GHPRJUDSKLF�GDWD�DQG�SV\FKRWKHUDS\�ZHUH
UHODWHG�WR�EDVHOLQH�TXHVWLRQQDLUH�VFRUHV�DQG�XVDJH��$�6SHDUPDQ�UKR��ȡ��WHVW�ZDV�XVHG�WR�DVVHVV�WKH�UHODWLRQVKLS�EHWZHHQ�LPSURYHPHQW
LQ�WKH�&6(�DQG�*$'���DQG�3+4���TXHVWLRQQDLUHV��&KDQJHV�LQ�PHQWDO�KHDOWK�VWDWXV�ZHUH�DVVHVVHG�XVLQJ�:LOFR[RQ�VLJQHG�UDQN
WHVW��$�PL[HG�HIIHFWV�UHSHDWHG�PHDVXUHV�OLQHDU�UHJUHVVLRQ�PRGHO�DVVHVVHG�WKH�PDLQ�HIIHFWV�RI�WLPH��FRQFRPLWDQW�FRXQVHOLQJ��DQG
SV\FKRWURSLF�SUHVFULSWLRQ�PHGLFDWLRQ�XVH�RQ�PHQWDO�KHDOWK�VWDWXV�
5HVXOWV�� 7KLUW\�IRXU�XVHUV�ZHUH�HOLJLEOH�IRU�LQFOXVLRQ�LQ�WKH�DQDO\VLV��8VHUV�ZHUH�SUHGRPLQDQWO\�IHPDOH��ZKLWH��PDUULHG��DQG
FROOHJH�HGXFDWHG��$W�EDVHOLQH��������������RI�UHVSRQGHQWV�UHSRUWHG�WKH�XVH�RI�LQGLYLGXDO�JURXS�FRXQVHOLQJ��DQG������������
UHSRUWHG�XVLQJ�SUHVFULSWLRQ�PHGLFDWLRQV�IRU�WKHLU�PHQWDO�KHDOWK��7KH�PHGLDQ�XVHU�FRPSOHWHG������LQWHUTXDUWLOH�UDQJH����������
WUDFNDEOH�DFWLYLWLHV�SHU�ZHHN��6WDWLVWLFDOO\�VLJQLILFDQW�LPSURYHPHQWV�XVLQJ�D�:LOFR[RQ�VLJQHG�UDQNHG�WHVW�ZHUH�REVHUYHG�LQ�WKH
3+4����3��������*$'����3 �������DQG�&6(��3�������TXHVWLRQQDLUH�VFRUHV��$�VWURQJ�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�LPSURYHPHQW
LQ�WKH�*$'���DQG�&6(�TXHVWLRQQDLUH�VFRUHV��ȡ ������3 ������Q ����ZDV�REVHUYHG��7KH�PL[HG�HIIHFWV�UHSHDWHG�PHDVXUHV�UHJUHVVLRQ
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PRGHO�UHYHDOHG�D�VWDWLVWLFDOO\�VLJQLILFDQW�HIIHFW�RI�WLPH�RQ�LPSURYHPHQWV�LQ�WKH�3+4����3��������*$'����3 �������DQG�&6(
�3 ������
&RQFOXVLRQV��7KLV���ZHHN�UHWURVSHFWLYH�VWXG\�VKRZHG�WKDW�VHOI�GLUHFWHG�XVH�RI�WKH�PRELOH�DSS��6LQDVSULWH��UHVXOWHG�LQ�VLJQLILFDQW
LPSURYHPHQWV�LQ�VHOI�UHSRUWHG�TXHVWLRQQDLUH�VFRUHV�UHIOHFWLQJ�GHSUHVVLRQ��DQ[LHW\��DQG�FRQILGHQFH�LQ�FRSLQJ�VNLOOV�

�-0,5�0KHDOWK�8KHDOWK�����������H������GRL���������PKHDOWK�����

.(<:25'6
PHQWDO�KHDOWK��UHWURVSHFWLYH�VWXGLHV��ORQJLWXGLQDO�VWXGLHV��PRELOH�DSSV��DQ[LHW\��GHSUHVVLRQ

Introduction
$SSUR[LPDWHO\� ��� PLOOLRQ� DGXOWV� LQ� WKH� 8QLWHG� 6WDWHV
H[SHULHQFHG�PHQWDO� LOOQHVV� LQ� ����� >�@��7KH�QDWLRQDO� FRVW� RI
PHQWDO�LOOQHVV�ZDV������ELOOLRQ�LQ�WKH�8QLWHG�6WDWHV�LQ������>�@�
8QFRQWUROOHG� PHQWDO� KHDOWK� FRQGLWLRQV� DUH� DVVRFLDWHG� ZLWK
LQFUHDVHG�FRVWV�IURP�PHGLFDWLRQV��FOLQLF�YLVLWV��KRVSLWDOL]DWLRQV�
LQFDUFHUDWLRQ�� KRPHOHVVQHVV�� HPHUJHQF\� URRP� YLVLWV�� DQG
SUHPDWXUH�PRUWDOLW\�>�@��7KH�ILQDQFLDO�EXUGHQ��VWLJPD��ODFN�RI
SHUFHLYHG�QHHG�IRU�WUHDWPHQW��DQG�JDSV�LQ�DFFHVV�WR�KHDOWK�FDUH
SURIHVVLRQDOV�DQG�IDFLOLWLHV�DUH�DPRQJ�WKH�EDUULHUV�WR�DWWDLQPHQW
RI�PHQWDO�KHDOWK�FDUH�LQ�WKH�8QLWHG�6WDWHV�>���@��7KXV��YLDEOH
DOWHUQDWLYHV�DUH�QHHGHG�WR�DGGUHVV�WKLV�HVFDODWLQJ�PHQWDO�KHDOWK
FDUH�FULVLV�

'HSUHVVLRQ� DQG� DQ[LHW\� DUH� UDQNHG� WKH� ILUVW� DQG� VL[WK�JOREDO
FDXVHV� RI� GLVDELOLW\�� UHVSHFWLYHO\� >�@�� &RQWHPSRUDU\� SUDFWLFH
JXLGHOLQHV�UHFRPPHQG�LQLWLDWLRQ�RI�DQWLGHSUHVVDQW�PHGLFDWLRQV
DQG�RU� SV\FKRWKHUDS\� VXFK� DV� FRJQLWLYH� EHKDYLRUDO� WKHUDS\
�&%7��LQ�WKH�WUHDWPHQW�DQG�PDQDJHPHQW�RI�SDWLHQWV¶�GHSUHVVLRQ
DQG�DQ[LHW\�>����@��)XUWKHUPRUH��RQH�KDOI�RI�DOO�SDWLHQWV�ZLWK
DQ[LHW\� >�@� DQG�RQH�WKLUG�RI� WKRVH�ZLWK�GHSUHVVLRQ� >��@�PD\
EHQHILW�IURP�HDUO\�&%7�LQWHUYHQWLRQV�

7ZR�WKLUGV� RI� WKH�$PHULFDQ� SRSXODWLRQ� RZQV� D� VPDUWSKRQH�
WKHUHE\�SUHVHQWLQJ�DQ�RSSRUWXQLW\�IRU�KHDOWK�FDUH�VHUYLFHV�WKDW
FDQ�RYHUFRPH�JHRJUDSKLFDO�DQG�ILQDQFLDO�OLPLWDWLRQV�>�@��7KLV
UHVXOWHG�LQ�WKH�UHOHDVH�RI���������KHDOWK�UHODWHG�PRELOH�DSSV�WR
WKH�SXEOLF�LQ������RQ�$QGURLG�DQG�L26�SODWIRUPV�>�@��+RZHYHU�
RQO\����RI�WKHVH�PRELOH�DSSV�SURYLGHG�VHUYLFHV�WR�WUDFN��DVVHVV�
RU�WUHDW�PHQWDO�KHDOWK�FRQGLWLRQV�>�@�

$�VWXG\�E\�%XUQV�HW�DO�GHPRQVWUDWHG�WKDW�D�PRELOH�DSS��ZKLFK
LQFRUSRUDWHG�WKH�XVH�RI�PDFKLQH�OHDUQLQJ��EHKDYLRUDO�WUDLQLQJ�
DQG�FRDFKLQJ��ZDV� DEOH� WR� DVVLVW� LQ� WKH� FDUH�RI�SDWLHQWV�ZLWK
PDMRU�GHSUHVVLYH�GLVRUGHU�>��@��/\HW�HW�DO�IRXQG�WKH�GHOLYHU\�RI
EHKDYLRUDO�DFWLYDWLRQ�DQG�PLQGIXOQHVV�WKHUDS\�WKURXJK�D�PRELOH
DSS��FRPSOHPHQWHG�E\�IDFH�WR�IDFH�WKHUDS\��WR�EH�DQ�HIIHFWLYH
PHDQV�RI�LPSURYLQJ�GHSUHVVLRQ�VHYHULW\�>��@��7KH�*HW�+DSS\
3URJUDP�EDVHG�RQ�WKH�SULQFLSOHV�RI�&%7�UHVXOWHG�LQ�LPSURYHG
VHOI�UHSRUWHG�3DWLHQW�+HDOWK�4XHVWLRQQDLUH����3+4����VFRUHV�XS
WR���PRQWKV�DIWHU�SURJUDP�FRPSOHWLRQ�>��@��$QRWKHU�VWXG\�IRXQG
D� PRELOH� DSS� WKDW� LQFRUSRUDWHG� &%7�� EHKDYLRUDO� DFWLYDWLRQ�
PLQGIXOQHVV��DQG�SV\FKRHGXFDWLRQ�LQ�FRQMXQFWLRQ�ZLWK�FRDFKLQJ�
VLJQLILFDQWO\�LPSURYHG�VHOI�UHSRUWHG�GHSUHVVLRQ�VHYHULW\�DPRQJ
XVHUV� >��@�� &RJQLWLYH� ELDV� PRGLILFDWLRQ� LQWHUYHQWLRQV� IRU
DWWHQWLRQ�YLD�D�PRELOH�DSS�ZHUH�EHQHILFLDO�LQ�WKH�PDQDJHPHQW
RI� DQ[LHW\� DPRQJ� SDWLHQWV� >��@�� $UHDQ� HW� DO� IRXQG� WKDW
LQGLYLGXDOV�ZLWK�PRGHUDWH�OHYHOV�RI�GHSUHVVLRQ�PD\�EHQHILW�PRVW
IURP�PRELOH�DSSV�>��@��0HWD�DQDO\VHV�UHSRUWHG�WKDW�VPDUWSKRQH

LQWHUYHQWLRQV�SRVLWLYHO\�LPSURYHG�V\PSWRPV�RI�GHSUHVVLRQ�DQG
DQ[LHW\�DPRQJ�XVHUV�>�����@��,Q�DGGLWLRQ��D�UHFHQW�V\VWHPDWLF
UHYLHZ�DOVR�FRQFOXGHG�WKDW�WKH�XWLOL]DWLRQ�RI�&%7�WKHUDSLHV�YLD
D�PRELOH� DSS� SODWIRUP�PLJKW� LPSURYH� WKH�PDQDJHPHQW� RI� D
YDULHW\�RI�PHQWDO�KHDOWK�FRQGLWLRQV�>��@�

$OWKRXJK�WKHUH�DUH�VLJQLILFDQW�SXEOLVKHG�GDWD�RQ�WKH�HIIHFWV�RI
PRELOH�KHDOWK�DSSV�RQ�GHSUHVVLRQ�DQG�DQ[LHW\��OLWWOH�LV�NQRZQ
DERXW�WKH�HIIHFWV�RI�WKHVH�LQWHUYHQWLRQV�RQ�FRSLQJ�VNLOOV�DQG�WKHLU
UHODWLRQVKLS�ZLWK� WKH�PDQDJHPHQW�RI� GHSUHVVLRQ�DQG� DQ[LHW\
VHYHULW\�� &RSLQJ� LV� GHILQHG� DV� WKH� EHKDYLRUDO� DQG� FRJQLWLYH
HIIRUWV� LQGLYLGXDOV� XVH� ZKHQ� IDFHG� ZLWK� SV\FKRORJLFDO�
HPRWLRQDO�� DQG� SK\VLFDO� VWUHVVRUV� >�����@�� 3UREOHP� DQG�RU
HPRWLRQDO�IRFXVHG� FRSLQJ� VWUDWHJLHV�PD\� EH� XVHG� WR� DGGUHVV
WKHVH� VWUHVVRUV� >�����@�� 3HUFHLYHG� VHOI�HIILFDF\� LQ� FRSLQJ� LV
H[SHFWHG�WR�UHIOHFW�RQH¶V�FRQILGHQFH�LQ�WKHLU�DELOLW\�WR�FRSH�ZLWK
VWUHVVRUV��WKUHDWV��DQG�FKDOOHQJHV�>��@��,QGLYLGXDOV�ZLWK�KLJKHU
OHYHOV� RI� FRSLQJ� VHOI�HIILFDF\� DUH� H[SHFWHG� WR� EHWWHU�PHGLDWH
SRWHQWLDO�VWUHVVRUV�DQG�FKDOOHQJHV�>��@��3UHYLRXV�UHVHDUFK�KDV
KLJKOLJKWHG�WKH�LQYHUVH�UHODWLRQVKLS�EHWZHHQ�FRSLQJ�VHOI�HIILFDF\
ZLWK�GHSUHVVLRQ�DQG�DQ[LHW\�>�����@��)XUWKHUPRUH��WKH�LQFUHDVHG
XVHV�RI�FRSLQJ�VWUDWHJLHV�KDYH�EHHQ�VKRZQ�WR�UHGXFH�VHYHULW\
RI�GHSUHVVLRQ�DQG�DQ[LHW\� >��@��/LWWOH� LV�NQRZQ�DERXW�KRZ�D
PRELOH� DSS� GHVLJQHG� WR� LPSURYH� FRQILGHQFH� LQ� FRSLQJ� VNLOOV
PD\�LPSDFW�GHSUHVVLRQ�DQG�DQ[LHW\�VHYHULW\�

6LQDVSULWH� LV� D� VHOI�GLUHFWHG� PRELOH� DSS� GHYHORSHG� XVLQJ
%DQGXUD¶V�VRFLDO�FRJQLWLYH�WKHRU\�WKDW�LQFOXGHV�HOHPHQWV�RI�&%7
DQG�PLQGIXOQHVV�VWUDWHJLHV�WR�LPSURYH�DQ�LQGLYLGXDO¶V�DELOLW\�WR
FRSH�ZLWK�VWUHVVRUV�DQG�LV�H[SHFWHG�WR�GHFUHDVH�WKH�VHYHULW\�RI
DQ� LQGLYLGXDO¶V� DQ[LHW\� DQG� GHSUHVVLRQ�� /LWHVSULWH� �%HOOHYXH�
:$��86$���DQ�RUJDQL]DWLRQ�WKDW�GHYHORSV�PHQWDO�KHDOWK�PRELOH
DSSV��UHOHDVHG�6LQDVSULWH�LQ�WKH�L26�DQG�$QGURLG�DSS�VWRUHV�DV
D�EHWD��0XOWLPHGLD�$SSHQGL[�����7R�GRZQORDG�WKH�PRELOH�DSS�
XVHUV� DFFHVVHG� WKH� /LWHVSULWH� ZHEVLWH�� FRPSOHWHG� YROXQWDU\
TXHVWLRQQDLUHV��DQG�UHFHLYHG�D�EHWD�NH\�SHUPLWWLQJ�DFFHVV�WR�WKH
PRELOH�DSS��8VHUV�ZHUH�UHFRPPHQGHG�WR�XVH�6LQDVSULWH�IRU��
ZHHNV� DQG� WR� FRPSOHWH� D� YROXQWDU\� IROORZ�XS� TXHVWLRQQDLUH
DIWHUZDUG�� 7KH� REMHFWLYH� RI� WKLV� VWXG\� ZDV� WR� FRQGXFW� DQ
DVVHVVPHQW�RI�WKH�/LWHVSULWH�GDWDEDVH�WR�HYDOXDWH�HQJDJHPHQW
ZLWK� WKH�PRELOH�DSS�DQG�KRZ�D�VHOI�GLUHFWHG�PRELOH�DSS�FDQ
LPSDFW�FRQILGHQFH�LQ�FRSLQJ�VNLOOV�DQG�GHSUHVVLRQ�DQG�DQ[LHW\
VHYHULW\�

Methods
7KLV�UHWURVSHFWLYH�ORQJLWXGLQDO�VWXG\�HYDOXDWHG�XVHU�HQJDJHPHQW
DQG�RXWFRPHV�DVVRFLDWHG�ZLWK� WKH�XVH�RI�6LQDVSULWH��D�QDWLYH
PRELOH�DSS�GHYHORSHG�E\�/LWHVSULWH�� ,QYHVWLJDWRUV� UHFHLYHG�D
GHLGHQWLILHG� GDWDVHW� IURP� WKH�PRELOH� DSS� GHYHORSPHQW� WHDP
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FRQWDLQLQJ�XVDJH�GDWD��TXHVWLRQQDLUH�UHVSRQVHV��DQG�GHPRJUDSKLF
GDWD�� 7KH� 2KLR� 6WDWH� 8QLYHUVLW\� ,QVWLWXWLRQDO� 5HYLHZ� %RDUG
GHHPHG�WKLV�VWXG\�WR�EH�H[HPSW�IURP�KXPDQ�VXEMHFW¶V�UHVHDUFK�

0RELOH�$SS�'HVLJQ
7KLV�PRELOH�DSS�ZDV�GHYHORSHG�XVLQJ�%DQGXUD¶V�VRFLDO�FRJQLWLYH
WKHRU\�DQG�LQFOXGHG�HOHPHQWV�RI�&%7�DQG�PLQGIXOQHVV�EDVHG
VWUHVV� UHGXFWLRQ� >��@�� 7KH� JDPH�EDVHG� PRGXOHV� LQFRUSRUDWH
IHDWXUHV� VXFK� DV� YLVXDOL]DWLRQ�� GLDSKUDJPDWLF� EUHDWKLQJ�
PHGLWDWLRQ��DQ[LHW\�MRXUQDO�ZULWLQJ��DXJPHQWHG�UHDOLW\�H[HUFLVH�
DQG�PLQGIXOQHVV��8VHUV� SDUWLFLSDWH� LQ� WKHVH�PRGXOHV� WR� KHOS
6RFNV� WKH� )R[� �D� GLJLWDO� DYDWDU�� EHFRPH� D� =HQ�PDVWHU�� 7KH
PRELOH�DSS�DOVR�XVHV�LQWULQVLF�LQFHQWLYHV�DQG�LQ�JDPH�SURPSWV
DQG�UHZDUGV�WR�UHLQIRUFH�HQJDJHPHQW�DQG�WKH�XVH�RI�PXOWLSOH
PRGXOHV�� 5HSHDWHG� XVH� RI� WKH� PRELOH� DSS� LV� H[SHFWHG� WR
JUDGXDOO\� LPSURYH� DQ� LQGLYLGXDO¶V� VHOI�HIILFDF\�� VHQVH� RI
VHOI�FRQWURO�� UHLQIRUFHPHQWV�� DQG� FRSLQJ� VNLOOV� WR� XOWLPDWHO\
LPSURYH�WKH�PDQDJHPHQW�RI�WKHLU�VWUHVV��GHSUHVVLRQ��DQG�DQ[LHW\�
6LQDVSULWH�LV�D�QDWLYH�PRELOH�DSS�IRU�L26�DQG�$QGURLG�RSHUDWLQJ
V\VWHPV� WKDW� GRHV� QRW� UHTXLUH� DQ� DFWLYH� LQWHUQHW� FRQQHFWLRQ�
2QFH�WKH�PRELOH�DSS�LV�ILQDOL]HG�DQG�XSGDWHG��SURVSHFWLYH�XVHUV
ZRXOG�EH�DEOH�WR�DFFHVV�LW�WKURXJK�WKH�L26�DQG�$QGURLG�PRELOH
DSS�VWRUHV�

5HFUXLWPHQW
7KH�PRELOH�DSS�ZDV�UHOHDVHG�WR�WKH�SXEOLF�LQ�D�OLYH�EHWD�WR�DOORZ
XVHUV� WR� XVH� DQG� SRWHQWLDOO\� EHQHILW� IURP� LW� ZLWK� PLQLPDO
LQWHUYHQWLRQ�DQG�VXSSRUW�IURP�KHDOWK�FDUH�SUDFWLWLRQHUV��$Q\RQH
DJHG����\HDUV�RU�ROGHU�ZDV�LQYLWHG�WR�XVH�WKH�PRELOH�DSS��8VHUV
ZHUH�UHFUXLWHG�YLD�FOLQLFLDQ�UHIHUUDOV�DQG�VHOI�UHIHUUDO�WKURXJK
VRFLDO�PHGLD�DQG�QHZV�PHGLD�VXFK�DV�)DFHERRN�DGYHUWLVHPHQWV
DQG�SUHVHQWDWLRQV�DQG�QHZV�DUWLFOHV�SXEOLVKHG�LQ�9HQWXUH%HDW�
3XJHW� 6RXQG� %XVLQHVV� -RXUQDO�� 7KH� 1RUWKZHVW� *XDUGLDQ�
*HHN:LUH��(OHYDU��6HULRXV�*DPHV�0DUNHW��693�)DVW�3LWFK��7KH
+XIILQJWRQ� 3RVW�� &DVXDO� &RQQHFW�� 6HDWWOH� 0HW�� &RXQVHOLQJ
:DVKLQJWRQ��0HGJDGJHW�� &KDVH�� ���� %XVLQHVV�� 7KH� /DZ� RI
6WDUWXSV��6HDWWOH�+HDOWK�,QQRYDWRUV��0DUNHWSODFH��:RPHQ�����
7KH� 6HDWWOH� 7LPHV��3RUWODQG� %XVLQHVV� -RXUQDO�� ,QWHUQDWLRQDO
%XVLQHVV�7LPHV��DQG�L0HGLFDO$SSV��3RWHQWLDO�XVHUV�ZHUH�GLUHFWHG
WR�WKH�/LWHVSULWH�ZHEVLWH�DQG�VLJQHG�XS�WR�XVH�WKH�PRELOH�DSS�
8VHUV�ZHUH�WKHQ�HPDLOHG�D�OLQN�WR�D�VHFXUH�ZHEVLWH�ZKHUH�WKH\
FRPSOHWHG�D�YROXQWDU\�TXHVWLRQQDLUH��2Q�VXEPLVVLRQ��XVHUV�ZHUH
VHQW�D�EHWD�NH\�YLD�HPDLO�ZLWKLQ�D�GD\��SURYLGLQJ�DFFHVV�WR�WKH
EHWD�YHUVLRQ�RI�WKH�PRELOH�DSS��7KH\�VXEVHTXHQWO\�GRZQORDGHG
WKH�PRELOH�DSS�IURP�WKH�DSS�VWRUH�RI�FKRLFH�DQG�XVHG�WKH�EHWD
NH\�WR�DFFHVV�WKH�PRELOH�DSS�

4XHVWLRQQDLUHV
8VHUV�ZHUH�HOHFWURQLFDOO\�VHQW�DFFHVV�WR�D�VHFXUH�ZHEVLWH�ZKHUH
WKH\� FRPSOHWHG� D� YROXQWDU\� TXHVWLRQQDLUH� UHTXHVWLQJ
GHPRJUDSKLF�LQIRUPDWLRQ��PHGLFDO�KLVWRU\��XVH�RI�SV\FKRWKHUDS\
DQG�SUHVFULSWLRQ�PHGLFDWLRQV��DQG�PHQWDO�KHDOWK�VWDWXV�YLD�WKH
3DWLHQW� +HDOWK� 4XHVWLRQQDLUH� �� �3+4���� >�����@�� *HQHUDO
$Q[LHW\�'LVRUGHU���,WHP��*$'����>��@��DQG�WKH�&RSLQJ�6HOI
(IILFDF\�6FDOH��&6(��TXHVWLRQQDLUHV�>��@��7KH�3+4���ZDV�XVHG
RYHU� WKH� 3+4��� WR�PHDVXUH� GHSUHVVLRQ� VHYHULW\� EHFDXVH� WKH
QRQSURFWRUHG� IRUPDW�RI� WKH�VXUYH\�SUHYHQWHG� WKH�DSSURSULDWH
DVVHVVPHQW� RI� VXLFLGDO� LGHDWLRQ�� ZKLFK� LV� XQFRPPRQ� LQ� WKH
JHQHUDO�SRSXODWLRQ�>��@��7KH�*$'���DQG�&6(�TXHVWLRQQDLUHV

ZHUH�XVHG�WR�DVVHVV�DQ[LHW\�VHYHULW\�DQG�FRQILGHQFH�LQ�FRSLQJ
VNLOOV� >�����@�� 8VHUV� GLG� QRW� QHHG� WR� FRPSOHWHO\� ILOO� RXW� WKH
VXUYH\�WR�EH�DEOH�WR�VXEPLW��$IWHU���ZHHNV�RI�XVLQJ�WKH�PRELOH
DSS��XVHUV�ZHUH�VHQW�D�OLQN�WR�D�VHFXUH�ZHEVLWH��ZKHUH�WKH\�ZHUH
DEOH�WR�FRPSOHWH�WKH�PHQWDO�KHDOWK�VWDWXV�TXHVWLRQQDLUHV��3+4���
*$'����DQG�&6(���4XHVWLRQQDLUHV�ZLWK�LQFRPSOHWH�3+4���RU
*$'��� TXHVWLRQV� ZHUH� H[FOXGHG� IURP� DQDO\VLV�� &6(
TXHVWLRQQDLUHV�ZHUH� LQFOXGHG� LQ� WKH� DQDO\VLV� LI� DW� OHDVW� ���
��������RI�WKH�TXHVWLRQV�ZHUH�DQVZHUHG�>��@��0LVVLQJ�UHVSRQVHV
ZHUH�UHSODFHG�E\�WKH�PHDQ�RI�FRPSOHWHG�LWHPV��UHVXOWLQJ�LQ�D
FRUUHFWHG�VXP�>��@�

'DWD�$QDO\VLV
'DWD�ZHUH�RUJDQL]HG�DQG�FRGHG�LQ�,%0�6366�6WDWLVWLFV��Y�����
$UPRQN��1<��86$��DQG�ZHUH�DVVHVVHG�IRU�QRUPDOLW\�XVLQJ�WKH
:LON�6KDSLUR�WHVW�DQG�KLVWRJUDPV��$OO�XVHUV�ZHUH�LQFOXGHG�LQ
WKH�LQLWLDO�GDWDVHW��8VHUV�ZKR�GLG�QRW�FRPSOHWH�DQ\�RI�WKH�VXUYH\V
DIWHU���ZHHNV�RI�XVH�RU�GLG�QRW�KDYH�YHULILDEOH�XVDJH�GDWD�ZHUH
H[FOXGHG�� 'XH� WR� WKH� ORZ� VDPSOH� VL]H� DQG� QRQ�QRUPDO
GLVWULEXWLRQ�RI�WKH�GDWD��0DQQ�:KLWQH\�8 DQG�.UXVNDO�:DOOLV
VWDWLVWLFV� ZHUH� XVHG� WR� DVVHVV� WKH� UHODWLRQVKLS� EHWZHHQ
GHPRJUDSKLF�GDWD��SV\FKRWKHUDS\��EDVHOLQH�3+4����*$'����RU
&6(�TXHVWLRQQDLUH�VFRUHV�DQG�WKH�XVDJH�PHWULFV��$���WDLOHG�D
SULRUL�DOSKD�OHYHO�RI�����ZDV�XVHG�

0RELOH�$SS�(QJDJHPHQW
6HYHUDO� LQGLFDWRUV� ZHUH� XVHG� WR� HYDOXDWH� WKH� PRELOH� DSS�
,QFOXGHG�ZHUH�WKH�DYHUDJH�OHQJWK�RI�LQ�JDPH�VHVVLRQ��FRPSOHWHG
PHGLWDWLRQ� VHVVLRQV�� PLQGIXOQHVV� SDLQWLQJV�� DQ[LHW\� MRXUQDO
HQWULHV��DQG�VHOI�DVVHVVPHQW�TXHVWLRQV��*LYHQ�WKH�LQ�GHYHORSPHQW
�EHWD��VWDWXV�RI�WKH�PRELOH�DSS��LW�ZDV�QRW�SRVVLEOH�WR�FROOHFW
GDWD�IURP�VRPH�PRGXOHV��7KHVH�LQFOXGHG�WKH�ILVKLQJ�PRGXOH
DQG� DQ� DXJPHQWHG� UHDOLW\� H[HUFLVH� PRGXOH� WKDW� HQFRXUDJHG
ZDONLQJ��7KH�ZHHNO\�DPRXQW�RI�XVHU�DFWLYLW\�ZDV�FDOFXODWHG�E\
DGGLQJ�WKH�QXPEHU�RI�FRPSOHWHG�DFWLYLWLHV�DQG�GLYLGLQJ�E\��
ZHHNV��$OWKRXJK�WKH�PRELOH�DSS�ZDV�LQWHQGHG�WR�EH�XVHG�VHYHUDO
WLPHV�D�ZHHN��XVHUV�ZHUH�HQFRXUDJHG�WR�XVH�WKH�PRGXOHV�LQ�WKH
IUHTXHQF\�WKH\�IHOW�ZLOO�EH�RI�PRVW�EHQHILW�WR�WKHP��7KLV�ZDV
LQWHQGHG�WR�DOORZ�XVHUV�WR�GHWHUPLQH�WKHLU�RZQ�H[SHULHQFH�DQG
PDNH�XVH�RI�WKH�DSS�DV�³QRQFRQIURQWDWLRQDO´�DV�SRVVLEOH�>��@�
7KXV��DGKHUHQFH�FRXOG�QRW�EH�DGHTXDWHO\�DVVHVVHG�LQ�WKH�VFRSH
RI� WKLV� VWXG\� >��@�� 7KH� 6LQDVSULWH� GHYHORSPHQW� WHDP� DOVR
SURYLGHG�LQYHVWLJDWRUV�ZLWK�D�UHWHQWLRQ�UDWH�RI�XVHUV�LQFOXGHG�LQ
WKH�DQDO\VLV�

5HODWLRQVKLSV�%HWZHHQ�2XWFRPH�0HDVXUHV
$�6SHDUPDQ� UKR� �ȡ�� WHVW�ZDV�XVHG� WR� DVVHVV� WKH� UHODWLRQVKLS
EHWZHHQ� LPSURYHPHQW� LQ� WKH� &6(� DQG� *$'��� DQG� 3+4��
UHVXOWV��$�SUHOLPLQDU\�DQDO\VLV�XVLQJ�D�VFDWWHU�SORW�RI�WKH�UHVXOWV
ZDV�SHUIRUPHG�WR�HQVXUH�WKH�UHODWLRQVKLS�EHWZHHQ�LPSURYHPHQWV
LQ�WKH�TXHVWLRQQDLUH�VFRUHV�IROORZHG�D�PRQRWRQLF�UHODWLRQVKLS�

(IIHFWV�RI�6LQDVSULWH�RQ�6HOI�5HSRUWHG�4XHVWLRQQDLUH
2XWFRPHV
7R�DVVHVV�WKH�FKDQJH�LQ�VHOI�UHSRUWHG�TXHVWLRQQDLUH�RXWFRPHV
DPRQJ�XVHUV��D�:LOFR[RQ�VLJQHG�UDQN�WHVW�ZDV�SHUIRUPHG��7KLV
WHVW�ZDV�WKHQ�UHSHDWHG�ZLWK�XVHUV�ZKR�UHSRUWHG�QR�FRQFRPLWDQW
WKHUDSLHV��&RKHQ�G HIIHFW�VL]H�ZDV�FDOFXODWHG�IRU�HDFK�WHVW�>��@�
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0L[HG�(IIHFWV�5HSHDWHG�0HDVXUHV�/LQHDU�5HJUHVVLRQ
0RGHO
7R�IXUWKHU�HYDOXDWH�WKH�HIIHFWV�RI�XVLQJ�WKH�PRELOH�DSS�RQ�PHQWDO
KHDOWK�� D� PL[HG�HIIHFWV� UHSHDWHG�PHDVXUHV� OLQHDU� UHJUHVVLRQ
PRGHO� XVLQJ� XQVWUXFWXUHG� YDULDQFH�� UHVWULFWHG� PD[LPXP
OLNHOLKRRG�� DQG� LQWHUFHSWV� ZDV� FRQGXFWHG�� 7KLV� PHWKRG� ZDV
FKRVHQ� EHFDXVH� RI� LWV� VXSHULRULW\� WR� DQDO\VLV� RI� YDULDQFH� LQ
DVVHVVLQJ�FRUUHODWLRQV�>��@��4�4�SORWV�DQG�D�:LON�6KDSLUR�WHVW
ZHUH�XVHG�WR�DVVHVV�WKH�DSSURSULDWHQHVV�RI�WKH�PRGHO�IRU�HDFK
PHQWDO� KHDOWK� VWDWXV� RXWFRPH��7UDQVIRUPDWLRQV�ZHUH� XVHG� WR
QRUPDOL]H�GDWD�ZKHQ�UHTXLUHG��7KH�PDLQ�HIIHFWV�RI�WLPH��UHFHLSW
RI�SUHVFULSWLRQ�GUXJ�WKHUDS\��DQG�LQGLYLGXDO�RU�JURXS�FRXQVHOLQJ
ZHUH�LQFOXGHG�LQ�WKH�OLQHDU�UHJUHVVLRQ�PRGHO�

Results
7KH�VDPSOH�LQFOXGHG�GDWD�IURP�����XVHUV�RI� WKH�PRELOH�DSS�
+RZHYHU������XVHUV�ZHUH�H[FOXGHG�EHFDXVH�RI�ODFN�RI�YHULILDEOH
XVDJH� GDWD�� DQG� DQ� DGGLWLRQDO� ���� ZHUH� H[FOXGHG� IRU� QRW
FRPSOHWLQJ�DW�OHDVW�RQH���ZHHN�IROORZ�XS�TXHVWLRQQDLUH��3+4���
*$'����RU�&6(���7KH�ILQDO�VDPSOH�IRU�WKH�DQDO\VLV�LQFOXGHG���
XVHUV��)LJXUH����

,Q�WKLV�VWXG\��XVHUV�LQFOXGHG�IRU�DQDO\VLV�ZHUH�SUHGRPLQDQWO\
IHPDOH��������������ZKLWH��������������PDUULHG�������������
DQG� FROOHJH� HGXFDWHG� ���� ��������ZLWK� D�PHGLDQ� DJH� RI� ��
�LQWHUTXDUWLOH�UDQJH�>,45@��������������\HDUV��0RUHRYHU�����
�������� RI� XVHUV� UHSRUWHG� UHFHLYLQJ� LQGLYLGXDO� RU� JURXS
FRXQVHOLQJ�� DQG� ���� �������� UHSRUWHG� XVLQJ� SUHVFULSWLRQ
PHGLFDWLRQV�IRU�WKHLU�PHQWDO�KHDOWK��7DEOH�����$IWHU���ZHHNV�RI
XVH��������������RI�XVHUV�ZKR�ZHUH�LQFOXGHG�LQ�WKH�DQDO\VLV
FRQWLQXHG�WR�XVH�WKH�PRELOH�DSS��5HWHQWLRQ�RI�XVHUV�ZKR�ZHUH
H[FOXGHG� ZDV� XQDEOH� WR� EH� DVVHVVHG�� 8VHUV� ZKR� UHSRUWHG
DWWHQGLQJ�LQGLYLGXDO�RU�JURXS�FRXQVHOLQJ�VHVVLRQV�ZHUH�PRUH

OLNHO\�WR�UHSRUW�D�KLJKHU�*$'����3 �����WKDQ�WKRVH�ZKR�GLG�QRW
UHFHLYH� FRXQVHOLQJ�� ,QGLYLGXDOV� FXUUHQWO\� XVLQJ� SUHVFULSWLRQ
PHGLFDWLRQV�IRU�WKHLU�PHQWDO�KHDOWK�FRQGLWLRQV�ZHUH�PRUH�OLNHO\
WR�UHSRUW�KLJKHU�EDVHOLQH�*$'����3 �����DQG�3+4����3 ����
DQG� ORZHU�&6(� �3 �����TXHVWLRQQDLUH� VFRUHV�FRPSDUHG�ZLWK
WKHLU�FRXQWHUSDUWV��8VH�RI�WKH�PRELOH�DSS�ZDV�QRW�VLJQLILFDQWO\
DVVRFLDWHG� ZLWK� GHPRJUDSKLF� FKDUDFWHULVWLFV� RU� UHFHLSW� RI
SUHVFULSWLRQV� RU� FRXQVHOLQJ� VHUYLFHV� IRU� WKHLU� PHQWDO� KHDOWK
FRQGLWLRQV�

0RELOH�$SS�(QJDJHPHQW
0RELOH�DSS�XVDJH�GDWD�DUH�SUHVHQWHG�LQ�7DEOH����7KH�PHGLDQ
XVHU�DYHUDJHG���PLQ�SHU�VHVVLRQ�DQG�XVHG�WKH�PRELOH�DSS�RQFH
D�ZHHN��7KH�PRVW�XVHG�IHDWXUH�ZDV�VHOI�DVVHVVPHQW�TXHVWLRQV
ZLWK�XVHUV�FRPSOHWLQJ�D�PHGLDQ�RI����TXHVWLRQV��7KH�VHFRQG
PRVW�XVHG�IHDWXUH�ZDV�PHGLWDWLRQ��D�PHGLDQ�RI�����VHVVLRQV�ZDV
FRPSOHWHG��DQG�XVHUV�PHGLWDWHG�IRU���WR���PLQ��&RPSOHWLRQ�RI
SDLQWLQJV�DQG�XVH�RI�DQ[LHW\�MRXUQDO�HQWULHV�ZHUH�FRPSDUDEOH
ZLWK� D� PHGLDQ� RI� �� DQG� ���� SHU� XVHU�� UHVSHFWLYHO\�� 8VHUV
SHUIRUPHG� D� PHGLDQ� RI� ���� WUDFNDEOH� DFWLYLWLHV� SHU� ZHHN�
+RZHYHU��RQH�XVHU�FRPSOHWHG�WKH�SUH��DQG�SRVWTXHVWLRQQDLUHV
DQG�\HW�FRPSOHWHG�QR�DFWLYLWLHV�LQ�WKH�ILUVW���ZHHNV��ZKHUHDV
WKH�WRS����PRVW�DFWLYH�XVHUV�FRPSOHWHG����WR����DFWLYLWLHV�SHU
ZHHN�� 7KHVH� GDWD� KLJKOLJKW� WKH� ODUJH� GHJUHH� RI� LQWHUXVHU
YDULDELOLW\�ZLWK�WKH�XVH�RI�WKH�PRELOH�DSS��7KHUH�ZDV�D�PRGHUDWH
WR� VWURQJ�� SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� MRXUQDO� HQWULHV� DQG
VHOI�DVVHVVPHQW�TXHVWLRQV��ȡ ������Q ����3 �������PHGLWDWLRQ
VHVVLRQV��ȡ ������Q ����3��������DQG�SDLQWLQJV��ȡ ������Q ���
3�������� $� VWURQJ� SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� PHGLWDWLRQ
VHVVLRQV� DQG� SDLQWLQJV� �ȡ ������ Q ���� 3������� DOVR� ZDV
REVHUYHG��8VH�RI�WKH�PRELOH�DSS�ZDV�PRGHUDWHO\�DQG�SRVLWLYHO\
FRUUHODWHG�ZLWK�WKH�EDVHOLQH�VHOI�UHSRUWHG�*$'���TXHVWLRQQDLUH
VFRUH��ȡ ������Q ����3 �����

)LJXUH���� &RQVROLGDWHG�6WDQGDUGV�RI�5HSRUWLQJ�7ULDOV��&216257��IORZ�GLDJUDP�LOOXVWUDWLQJ�H[FOXVLRQ�FULWHULD�
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7DEOH���� 'HPRJUDSKLF�DQG�FOLQLFDO�FKDUDFWHULVWLFV�RI�XVHUV�RI�6LQDVSULWH�PRELOH�DSS��1 �����3HUFHQWDJHV�PD\�QRW�HTXDO�WR������EHFDXVH�RI�URXQGLQJ�

6WDWLVWLFV&KDUDFWHULVWLFV

����������$JH�LQ�\HDUV��PHGLDQ��LQWHUTXDUWLOH�UDQJH�

*HQGHU��Q����

������0DOH

�������)HPDOH

�����3UHIHU�QRW�WR�VD\

+LJKHVW�OHYHO�RI�HGXFDWLRQ��Q����

�����'LG�QRW�JUDGXDWH�KLJK�VFKRRO

������+LJK�VFKRRO�GLSORPD

�������%DFKHORU¶V�GHJUHH

�������*UDGXDWH�GHJUHH

5DFLDO�EDFNJURXQG��Q����

�������:KLWH

�����$VLDQ

�������3UHIHU�QRW�WR�VD\

0DULWDO�VWDWXV��Q����

������6LQJOH�RU�QHYHU�PDUULHG

�������0DUULHG�RU�SDUWQHUHG

�����6HSDUDWHG

�����'LYRUFHG

+RXVHKROG�LQFRPH�EHIRUH�WD[HV�LQ�86�GROODUV��Q����

��������������������

��������������������

��������������������

��������������������

����������������������

�����!��������

�������3UHIHU�QRW�WR�VD\

5HFHLYHG�LQGLYLGXDO�RU�JURXS�FRXQVHOLQJ��Q����

�������<HV

�������1R

�����'LG�QRW�VD\

8VHG�SUHVFULSWLRQ�PHGLFDWLRQ�IRU�EHKDYLRUDO�KHDOWK��Q����

�������<HV

�������1R

�����'LG�QRW�VD\
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7DEOH���� )UHTXHQF\�RI�6LQDVSULWH�PRELOH�DSS�XVH�E\�XVHUV�

0HGLDQ��LQWHUTXDUWLOH�UDQJH�8VDJH�GDWD�SHU�XVHU

���������������6HOI�DVVHVVPHQW�TXHVWLRQV�FRPSOHWHG

��������������1XPEHU�RI�PHGLWDWLRQ�VHVVLRQV�FRPSOHWHG

��������������0LQGIXOQHVV�SDLQWLQJV�FRPSOHWHG

��������������$Q[LHW\�MRXUQDO�HQWULHV�FRPSOHWHG

��������������6LQDVSULWH�DFWLYLWLHV�SHU�ZHHN

����������������6LQDVSULWH�WRWDO�DFWLYLW\

���������������7RWDO�QXPEHU�RI�VHVVLRQV

�������������$YHUDJH�OHQJWK�RI�VHVVLRQ��PLQ�

5HODWLRQVKLSV�%HWZHHQ�2XWFRPH�0HDVXUHV
7KH�UHODWLRQVKLS�EHWZHHQ�LPSURYHPHQW�LQ�WKH�&6(�TXHVWLRQQDLUH
DQG�WKH�*$'���DQG�3+4���TXHVWLRQQDLUH�VFRUHV�ZDV�DVVHVVHG�
3UHOLPLQDU\�DQDO\VLV�LQGLFDWHG�QR�YLRODWLRQ�LQ�WKH�DVVXPSWLRQ
PRQRWRQLFLW\��7KHUH�ZDV�D�VWURQJ�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ
LPSURYHPHQW� LQ� WKH� *$'��� DQG� &6(� TXHVWLRQQDLUH� VFRUHV
�ȡ ������ 3 ������ Q ����� +RZHYHU�� WKHUH� ZDV� D� VWDWLVWLFDOO\
LQVLJQLILFDQW�� VPDOO�� SRVLWLYH� FRUUHODWLRQ� REVHUYHG� EHWZHHQ
LPSURYHPHQW�LQ�WKH�3+4���DQG�WKH�&6(�TXHVWLRQQDLUH�VFRUHV
�ȡ ������3 �����Q ����

(IIHFWV�RI�6LQDVSULWH�RQ�6HOI�5HSRUWHG�4XHVWLRQQDLUH
2XWFRPHV
%HIRUH�XVLQJ�WKH�PRELOH�DSS��WKH�PHGLDQ�XVHU�UHSRUWHG�D�3+4��
VFRUH�RI� �� �,45 ���������� LQGLFDWLQJ�PLOG�GHSUHVVLRQ�� DQG� D
*$'���VFRUH�RI����� �,45 ���������� LQGLFDWLQJ�PLOG�DQ[LHW\�
>�����@��$IWHU���ZHHNV�RI�XVLQJ�WKH�PRELOH�DSS��WKH�PHGLDQ�XVHU
UHSRUWHG�D�3+4���VFRUH�RI������,45 ���������LQGLFDWLQJ�QRQH
RU�PLQLPDO�GHSUHVVLRQ��DQG�D�*$'���VFRUH�RI������,45 ��������
LQGLFDWLQJ�QR�RU�PLQLPDO�DQ[LHW\�V\PSWRPV��>�����@��)LJXUHV
��� LOOXVWUDWH� FKDQJHV� LQ� WKH� 3+4���� &6(�� DQG� *$'��
VHOI�UHSRUWHG� TXHVWLRQQDLUH� VFRUHV�� 7KH�&6(� DW� EDVHOLQH�ZDV

������ �,45 �������������� ZKLFK� LPSURYHG� WR� �����
�,45 �������������DIWHU���ZHHNV�RI�XVLQJ�WKH�PRELOH�DSS��$
VWDWLVWLFDOO\�VLJQLILFDQW�LPSURYHPHQW�ZDV�REVHUYHG�LQ�WKH�3+4��
�Q ���� ] í������� 3������� HIIHFW� VL]H ������� *$'��� �Q ���
] í�������3 ������HIIHFW�VL]H �������DQG�&6(��Q ����] í������
3 �������HIIHFW�VL]H ������TXHVWLRQQDLUH�VFRUHV�DIWHU���ZHHNV
RI�HQJDJHPHQW�ZLWK�WKH�PRELOH�DSS�

%HIRUH� XVLQJ� WKH�PRELOH� DSS�� WKH�PHGLDQ� XVHU� QRW� FXUUHQWO\
UHFHLYLQJ� SV\FKRWURSLF� PHGLFDWLRQV� RU� FRXQVHOLQJ� VHUYLFHV
UHSRUWHG� D� 3+4��� RI� ���� �,45 ���������� LQGLFDWLQJ� PLOG
GHSUHVVLRQ��DQG�D�*$'���VFRUH�RI������,45 ���������LQGLFDWLQJ
QRQH�RU�PLQLPDO�DQ[LHW\��>�����@��$IWHU���ZHHNV�RI�XVLQJ�WKH
PRELOH� DSS�� WKH�PHGLDQ� XVHU� UHSRUWHG� D�3+4��� VFRUH� RI� ���
�,45 ��������� LQGLFDWLQJ�QRQH�RU�PLQLPDO�GHSUHVVLRQ�� DQG� D
*$'���VFRUH�RI������,45 ���������LQGLFDWLQJ�QRQH�RU�PLQLPDO
DQ[LHW\�� >�����@�� 7KH� &6(� DW� EDVHOLQH� ZDV� �����
�,45 �������������� ZKLFK� LPSURYHG� WR� �����
�,45 ������������� DIWHU� �� ZHHNV� RI� XVLQJ� WKH� PRELOH� DSS�
6LJQLILFDQW�LPSURYHPHQWV�ZHUH�REVHUYHG�LQ�WKH�3+4����Q ���
] í�������3 ������HIIHFW�VL]H �������*$'����Q ����] í������
3 �����HIIHFW�VL]H �������DQG�&6(��Q ����] í�������3 �����
HIIHFW� VL]H ������ TXHVWLRQQDLUH� VFRUHV�� DIWHU� �� ZHHNV� RI
HQJDJHPHQW�ZLWK�WKH�PRELOH�DSS�

)LJXUH���� &KDQJHV�LQ�VHOI�UHSRUWHG�GHSUHVVLRQ�DW�EDVHOLQH�DQG�DIWHU���ZHHNV�RI�XVLQJ�WKH�6LQDVSULWH�PRELOH�DSS�RQ�WKH�3DWLHQW�+HDOWK�4XHVWLRQQDLUH��
�3+4����

-0,5�0KHDOWK�8KHDOWK������_�YRO����_�LVV����_�H���_�S��KWWS���PKHDOWK�MPLU�RUJ��������H���
�SDJH�QXPEHU�QRW�IRU�FLWDWLRQ�SXUSRVHV�

6LOYD�$OPRGRYDU�HW�DO-0,5�0+($/7+�$1'�8+($/7+

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


)LJXUH���� &KDQJHV�LQ�VHOI�UHSRUWHG�DQ[LHW\�DW�EDVHOLQH�DQG�DIWHU���ZHHNV�RI�XVLQJ�WKH�6LQDVSULWH�PRELOH�DSS�RQ�WKH�*HQHUDO�$Q[LHW\�'LVRUGHU���,WHP
�*$'����

)LJXUH����&KDQJHV�LQ�VHOI�UHSRUWHG�FRQILGHQFH�LQ�FRSLQJ�VNLOOV�DW�EDVHOLQH�DQG�DIWHU���ZHHNV�RI�XVLQJ�WKH�6LQDVSULWH�PRELOH�DSS�RQ�WKH�&RSLQJ�6HOI�(IILFDF\
6FDOH��&6(��

0L[HG�(IIHFWV�5HSHDWHG�0HDVXUHV�/LQHDU�5HJUHVVLRQ
0RGHO
7R�DVVHVV�WKH�HIIHFWV�RI�FRQFRPLWDQW�WKHUDSLHV�RQ�RXWFRPHV��WKH
FKDQJHV� LQ� WKH� VHOI�UHSRUWHG� TXHVWLRQQDLUH� RXWFRPHV� �3+4��
*$'���� DQG� &6(�� ZHUH� PRGHOHG� XVLQJ� D� PL[HG�HIIHFWV
UHSHDWHG�PHDVXUHV� OLQHDU� UHJUHVVLRQ� PRGHO�� 7KH� YDULDEOHV
LQFOXGHG�PDLQ�HIIHFWV�RI� WLPH�� UHFHLSW�RI� LQGLYLGXDO�RU�JURXS
FRXQVHOLQJ��DQG�XVH�RI�SUHVFULSWLRQ�PHGLFDWLRQV��7KH�*$'��
VFRUHV� ZHUH� WUDQVIRUPHG� XVLQJ� VTXDUH� URRW� DULWKPHWLF�
:LON�6KDSLUR�WHVW�DQG�4�4�SORWV�LQGLFDWHG�D�QRUPDO�GLVWULEXWLRQ�
DQG� QR� IXUWKHU� WUDQVIRUPDWLRQV� ZHUH� QHFHVVDU\�� 7KLV� PRGHO
DVVHVVHG�FKDQJHV�EHIRUH�DQG�DIWHU���ZHHNV�RI�XVLQJ�WKH�PRELOH
DSS��7KH�FRPSOHWH�UHVXOWV�FDQ�EH�IRXQG�LQ�7DEOH����7KHUH�ZDV

D� VLJQLILFDQW� HIIHFW� RI� WLPH� RQ� WKH� 3+4��� �3��������*$'��
�3 �������DQG�&6(��3�������TXHVWLRQQDLUH�VFRUHV��,Q�DGGLWLRQ�
D�VLJQLILFDQW�HIIHFW�RI�SUHVFULSWLRQ�PHGLFDWLRQV�ZDV�QRWHG�RQ
WKH� 3+4��� �3 ������ DQG�&6(� �3 ������� KRZHYHU�� VWDWLVWLFDO
VLJQLILFDQFH�ZDV�QRW�DFKLHYHG�IRU�WKH�*$'���VXUYH\��7KH�PDLQ
HIIHFW� RI� FRXQVHOLQJ� RU� JURXS� WKHUDS\� ZDV� QRW� VWDWLVWLFDOO\
VLJQLILFDQW� IRU� DQ\�RI� WKH�TXHVWLRQQDLUHV��7KH�PDLQ� HIIHFW� RI
WLPH� LQGLFDWHG� WKDW� WKHUH� ZDV� D� VWDWLVWLFDOO\� VLJQLILFDQW
LPSURYHPHQW� EHWZHHQ� WKH� SUH�� DQG� SRVWWHVWV� IRU� DOO� �
TXHVWLRQQDLUHV�DIWHU�FRQWUROOLQJ�IRU�FRQFRPLWDQW�WKHUDSLHV��8VH
RI�SUHVFULSWLRQ�PHGLFDWLRQV�ZDV�DOVR�D�VWDWLVWLFDOO\�VLJQLILFDQW
YDULDEOH� IRU� GHSUHVVLRQ� VHYHULW\� �3+4���� DQG� FRQILGHQFH� LQ
FRSLQJ�VNLOOV��&6(��
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7DEOH���� 5HVXOWV�IURP�PL[HG�HIIHFWV�UHSHDWHG�PHDVXUHV�OLQHDU�UHJUHVVLRQ�PRGHO�

3 YDOXH)�VWDWLVWLF��GHJUHHV�RI�IUHHGRP�4XHVWLRQQDLUHV

3DWLHQW�+HDOWK�4XHVWLRQQDLUH��3+4���

�����D���������������,QWHUFHSW

�����D���������������7LPH

�����������������,QGLYLGXDO�RU�JURXS�FRXQVHOLQJ

����D���������������3UHVFULSWLRQ�PHGLFDWLRQ�XVH

*HQHUDO�$Q[LHW\�'LVRUGHU���,WHP��*$'���

�����D����������������,QWHUFHSW

����D��������������7LPH

�����������������,QGLYLGXDO�RU�JURXS�FRXQVHOLQJ

�����������������3UHVFULSWLRQ�PHGLFDWLRQ�XVH

&RSLQJ�6NLOOV�6HOI�(IILFDF\�6XUYH\��&6(�

�����D����������������,QWHUFHSW

�����D���������������7LPH

�����������������,QGLYLGXDO�RU�JURXS�FRXQVHOLQJ

����D��������������3UHVFULSWLRQ�PHGLFDWLRQ�XVH

D6LJQLILFDQW�DW�WKH�����VLJQLILFDQFH�OHYHO�

Discussion
&RPSDULVRQ�:LWK�3ULRU�:RUN
2YHU������DUHDV�DURXQG�WKH�8QLWHG�6WDWHV�UHSRUWHG�D�VKRUWDJH
RI�PHQWDO�KHDOWK�SURYLGHUV�LQ������>��@��)XUWKHUPRUH��RQH�KDOI
RI�SDWLHQWV�ZLWK�PHQWDO�LOOQHVV�UHSRUWHG�QRW�WR�KDYH�UHFHLYHG�DQ\
PHQWDO�KHDOWK�FDUH�LQ������>��@��8VH�RI�PRELOH�DSSV�PD\�EH
DEOH�WR�UHDFK�LQGLYLGXDOV�EH\RQG�JHRJUDSKLFDO��ILQDQFLDO��DQG
VRFLDO�FLUFXPVWDQFHV��7KH�UHVXOWV�RI�RXU�VWXG\�DUH�LQ�OLQH�ZLWK
SUHYLRXV� PHWD�DQDO\VHV� WKDW� FRQFOXGHG� PRELOH� DSS±EDVHG
LQWHUYHQWLRQV�PLJKW�SRVLWLYHO\�LPSDFW�WKH�VHYHULW\�RI�GHSUHVVLRQ
DQG�DQ[LHW\�>�����@�

7KH�UHVXOWV�IURP�WKLV�VWXG\�DUH�VLPLODU�WR�SUHYLRXVO\�SXEOLVKHG
VWXGLHV�WKDW�GHWDLOHG�WKH�SRVLWLYH�HIIHFWV�RI�GLIIHUHQW�PRELOH�DSS
LQWHUYHQWLRQV� RQ� GHSUHVVLRQ� VHYHULW\� >��������������@�� ,W� LV
LPSRUWDQW�WR�QRWH�WKDW�VHYHUDO�RI�WKHVH�VWXGLHV�LQFOXGHG�DFFHVV
WR�DGGLWLRQDO�UHVRXUFHV�RU�KHDOWK�FDUH�SUDFWLWLRQHUV�>�����������@�
)XUWKHUPRUH��WKH�HIIHFW�VL]H�RI�WKH�SUHVHQW�PRELOH�DSS��HIIHFW
VL]H ������ RQ� GHSUHVVLRQ� VHYHULW\� LV� FRPSDUDEOH� ZLWK� RWKHU
VHOI�JXLGHG�PRELOH�DSSV��HIIHFW�VL]H �����������>��@��5HJDUGLQJ
DQ[LHW\�VHYHULW\��WKH�UHVXOWV�IURP�WKLV�VWXG\�DUH�VLPLODU�WR�RWKHUV
WKDW� GHPRQVWUDWHG� WKDW� PRELOH� DSSV� PD\� SRVLWLYHO\� LPSURYH
PDQDJHPHQW�RI�DQ[LHW\�>��������@��+RZHYHU��LW�LV�GLIILFXOW�WR
DGHTXDWHO\�FRPSDUH�WKH�UHVXOWV�RI�WKLV�VWXG\�ZLWK�RWKHUV�EHFDXVH
RI� WKH� GLIIHUHQFHV� LQ� SRSXODWLRQV�� PHWKRGRORJ\� LQ� DVVHVVLQJ
PHQWDO�KHDOWK�VWDWXV��H[HFXWLRQ�RI�LQWHUYHQWLRQV��DQG�IROORZ�XS
SHULRG��7KLV�VWXG\�DOVR�IRXQG�WKH�PRELOH�DSS�SRVLWLYHO\�LPSDFWHG
VHOI�FRQILGHQFH�LQ�FRSLQJ�VNLOOV��7R�RXU�NQRZOHGJH��WKLV�LV�WKH
ILUVW�VWXG\�WR�DVVHVV�KRZ�D�PRELOH�DSS�PD\�LQIOXHQFH�FRQILGHQFH
LQ�FRSLQJ�VNLOOV�

3ULQFLSDO�)LQGLQJV
.H\�ILQGLQJV�IURP�WKLV�VWXG\�VKRZHG�VHOI�GLUHFWHG�HQJDJHPHQW
RI� 6LQDVSULWH� DIWHU� �� ZHHNV� RI� XVH� ZDV� DVVRFLDWHG� ZLWK
VWDWLVWLFDOO\�VLJQLILFDQW�LPSURYHPHQWV�LQ�VHOI�UHSRUWHG�3+4���
*$'����DQG�&6(�TXHVWLRQQDLUH�VFRUHV��6WDWLVWLFDOO\�VLJQLILFDQW
LPSURYHPHQWV�ZHUH�VHHQ�HYHQ�DIWHU�FRQWUROOLQJ�IRU�FRQFRPLWDQW
SUHVFULSWLRQ�PHGLFDWLRQ�DQG�FRXQVHOLQJ�RU�JURXS�WKHUDSLHV��7KLV
VWXG\� DOVR� IRXQG� D� VWURQJ� SRVLWLYH� FRUUHODWLRQ� EHWZHHQ
LPSURYHPHQW� LQ� WKH� &6(� DQG� *$'��� TXHVWLRQQDLUH� VFRUHV�
8QH[SHFWHGO\�� D� VWDWLVWLFDOO\� LQVLJQLILFDQW� FRUUHODWLRQ� ZDV
GHWHFWHG� EHWZHHQ� LPSURYHPHQW� LQ� WKH� &6(� DQG� WKH� 3+4��
TXHVWLRQQDLUHV�

2YHU� WKH� ��ZHHN� VWXG\� SHULRG�� WKH� PHGLDQ� XVHU� SHUIRUPHG
DSSUR[LPDWHO\� �� DFWLYLWLHV� SHU� ZHHN� LQ� WKH� 6LQDVSULWH� DSS�
$OWKRXJK�XVHUV�ZHUH�HQFRXUDJHG�WR�XVH�WKH�PRELOH�DSS�WR�PHHW
WKHLU�QHHGV��QRW�DOO�DFWLYLWLHV�ZHUH�WUDFNHG�DQG�DVVHVVHG��WKXV�
DQ�XQGHUHVWLPDWLRQ�RI�DFWXDO�HQJDJHPHQW�LQ�WKH�PRELOH�DSS�PD\
KDYH�RFFXUUHG��0RUHRYHU��WKH�EHWD�VWDWXV�RI�WKH�PRELOH�DSS�PD\
KDYH�UHVXOWHG� LQ� ORZHU� OHYHOV�RI�XVHU�HQJDJHPHQW��XVH�RI� WKH
PRELOH�DSS�PD\�VXEVWDQWLDOO\�LQFUHDVH�ZKHQ�D�IXOO\�IXQFWLRQDO
YHUVLRQ�LV�PDGH�DYDLODEOH�WR�WKH�JHQHUDO�SXEOLF��+RZHYHU��LW�LV
QRWHZRUWK\�WKDW�WKH�GHJUHH�RI�HQJDJHPHQW�VKRZQ�IURP�WKH�EHWD
YHUVLRQ� UHVXOWHG� LQ� VWDWLVWLFDOO\� VLJQLILFDQW� LPSURYHPHQWV� LQ
TXHVWLRQQDLUH� VFRUHV� IRU� GHSUHVVLRQ�DQG� DQ[LHW\� VHYHULW\� DQG
FRSLQJ� VNLOOV�� 6XPPDU\� GDWD� SURYLGHG� E\� WKH� 6LQDVSULWH
GHYHORSPHQW�WHDP�UHSRUWHG�WKDW�������������RI�XVHUV�LQFOXGHG
LQ�WKH�DQDO\VLV�FRQWLQXHG�WR�XVH�WKH�DSS�DIWHU���ZHHNV�RI�XVH�
7KLV� LV� FRQVLVWHQW� ZLWK� SUHYLRXVO\� UHSRUWHG� UHWHQWLRQ� UDWHV�
UDQJLQJ� IURP� ���� WR� ����� IRU� LQWHUQHW� DQG� PRELOH� DSS
LQWHUYHQWLRQV�>��@��+RZHYHU��LW�LV�LPSRUWDQW�WR�QRWH��DPRQJ�WKH
HQWLUH�VDPSOH��RQO\�����������������RI�XVHUV�DFWXDOO\�SUHVHQWHG
ZLWK�XVDJH�GDWD�
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8VH� RI� WKH� 6LQDVSULWH� PRELOH� DSS� IRU� YDULRXV� IHDWXUHV� PD\
VXEVHTXHQWO\�SURPSW�XVH�RI�RWKHU� IHDWXUHV��)RU� H[DPSOH�� WKH
PRELOH�DSS�SURPSWHG�XVHUV�WR�PDNH�D�SDLQWLQJ�DIWHU�FRPSOHWLRQ
RI� D� PHGLWDWLRQ� VHVVLRQ� WR� SURPRWH� VHOI�DZDUHQHVV� IURP� WKH
PHGLWDWLRQ� H[SHULHQFH�� $OVR�� RQ� FRPSOHWLRQ� RI� DQ� DQ[LHW\
MRXUQDO�� HQWU\� XVHUV� ZHUH� SURPSWHG� WR� FRPSOHWH� D� EUHDWKLQJ
H[HUFLVH�DOWKRXJK�WKLV�LV�DQ�XQWUDFNHG�IHDWXUH��7KH�PRGHUDWH�WR
VWURQJ� FRUUHODWLRQV� GHWHFWHG� EHWZHHQ� WKH� WUDFNDEOH� IHDWXUHV
VXJJHVW�WKDW�XVHUV�ZHUH�QRW�VHOHFWLYHO\�XVLQJ�VSHFLILF�IHDWXUHV
DQG�ZHUH�OLNHO\�WR�XVH�PXOWLSOH�IHDWXUHV�WKDW�PD\�EH�JXLGHG�E\
LQ�JDPH� SURPSWV�� )XUWKHU� VWXG\� LV� QHHGHG� WR� DVVHVV� ZKLFK
IHDWXUHV�DUH�PRUH�YDOXDEOH�IRU�SDUWLFXODU�SRSXODWLRQV�RQFH�WKH
PRELOH�DSS�LV�ILQDOL]HG�DQG�UHOHDVHG�WR�WKH�SXEOLF�

$Q�XQGHUHVWLPDWLRQ�RI�WKH�HIIHFWV�RI�WKH�PRELOH�DSS�RQ�FKDQJH
LQ� VHOI�UHSRUWHG�TXHVWLRQQDLUHV� UHVSRQVHV�PD\�KDYH�RFFXUUHG
IRU�VHYHUDO�UHDVRQV��8VHUV�PD\�KDYH�H[SHULHQFHG�JOLWFKHV�DQG
HUURUV�LQ�WKH�EHWD�YHUVLRQ�WKDW�LPSHGHG�WKHLU�DELOLW\�WR�EHQHILW
IURP�WKH�PRELOH�DSS�IXOO\��'HVSLWH�WKLV�OLPLWDWLRQ��LW�LV�LPSRUWDQW
WR� HPSKDVL]H� WKDW� D� VWDWLVWLFDOO\� VLJQLILFDQW� FKDQJH� ZDV� VWLOO
REVHUYHG�EHWZHHQ�WKH�LQLWLDO�DQG�IROORZ�XS�TXHVWLRQQDLUH�VFRUHV�

7KH� &6(� TXHVWLRQQDLUH� PHDVXUHV� RQH¶V� FRQILGHQFH� LQ� WKHLU
DELOLW\�WR�FDUU\�RXW�FRSLQJ�VWUDWHJLHV�ZKHQ�IDFHG�ZLWK�H[WHUQDO
VWUHVVRUV�DQG�GRHV�QRW�KDYH�WKUHVKROGV�WR�GLIIHUHQWLDWH�EHWZHHQ
VSHFLILF�OHYHOV�RI�FRSLQJ�>��@��$�VWDWLVWLFDOO\�VLJQLILFDQW�PHGLDQ
LPSURYHPHQW� RI� ��� SRLQWV� RQ� WKH� &6(� TXHVWLRQQDLUH� LWHPV
VXJJHVWV�WKDW�XVH�RI�WKH�PRELOH�DSS�KHOSHG�XVHUV�LPSURYH�WKHLU
FRQILGHQFH�LQ�WKH�H[HFXWLRQ�RI�FRSLQJ�VWUDWHJLHV��7KLV�VWXG\�DOVR
IRXQG�D�VWURQJ�UHODWLRQVKLS�EHWZHHQ�LPSURYHPHQW�LQ�WKH�&6(
DQG�*$'���VFRUHV��7KHVH�UHVXOWV�VXSSRUW�WKH�QRWLRQ�WKDW�DV�XVHUV
LPSURYH�WKHLU�FRQILGHQFH�LQ�FRSLQJ�VNLOOV��WKH\�PD\�DOVR�LPSURYH
WKHLU�DELOLW\�WR�KDQGOH�VWUHVVRUV�DQG�DQ[LHW\��7KLV�LV�VXSSRUWHG
E\�SUHYLRXV�UHVHDUFK�WKDW�IRXQG�FRSLQJ�VWUDWHJ\�LQWHUYHQWLRQV
LPSURYHG�GHSUHVVLRQ�DQG�DQ[LHW\�V\PSWRPV�>��@��+RZHYHU��WKH
ODFN� RI� VWDWLVWLFDO� VLJQLILFDQFH� EHWZHHQ� WKH�&6(� DQG� 3+4��
TXHVWLRQQDLUHV�FRQIOLFWHG�ZLWK�SUHYLRXV�ILQGLQJV�DQG�VXJJHVWHG
WKDW�RQH¶V�FRQILGHQFH�LQ�WKHLU�FRSLQJ�VNLOOV�PD\�QRW�VLJQLILFDQWO\
LPSDFW�GHSUHVVLRQ�VHYHULW\�DPRQJ�SDWLHQWV��7KLV�ILQGLQJ�PD\
KDYH�RFFXUUHG�EHFDXVH�RI�WKH�ORZ�VDPSOH�VL]H��,W�LV�VWLOO�LPSRUWDQW

WR�QRWH�WKDW�VLJQLILFDQW�LPSURYHPHQW�LQ�WKH�3+4���VXUYH\�ZDV
REVHUYHG�

/LPLWDWLRQV
7KHVH� VWXG\� UHVXOWV� DUH� VXEMHFW� WR� VHYHUDO� OLPLWDWLRQV�� 7KH
UHWURVSHFWLYH�QDWXUH�RI�WKLV�VWXG\�SUHYHQWHG�LQYHVWLJDWRUV�IURP
DFFRXQWLQJ�IRU�LQLWLDWLRQ�DQG�GLVFRQWLQXDWLRQ�RI�PHQWDO�KHDOWK
VHUYLFHV�GXULQJ�WKH���ZHHNV�RI�WKH�6LQDVSULWH�PRELOH�DSS�XVH
DQG�UHFUXLWPHQW�RI�VSHFLILF�SRSXODWLRQV��7KH�VWXG\�DOVR�GLG�QRW
KDYH�D�FRQWURO�JURXS�IRU�FRPSDULVRQ��7KH�LQ�GHYHORSPHQW�VWDWXV
RI� WKH� 6LQDVSULWH� PRELOH� DSS� PD\� KDYH� OLPLWHG� IXOO� XVHU
HQJDJHPHQW�� 7KH� IDFW� WKDW� WKH� YDVW� PDMRULW\� RI� WKH� RULJLQDO
VDPSOH�ZDV�H[FOXGHG�����������������EHFDXVH�RI�WKH�ODFN�RI
YHULILDEOH�XVDJH�����������������RU�FRPSOHWLRQ�RI�WKH�SRVWXVH
VXUYH\�VFRUHV�����������������LV�FRQFHUQLQJ�DQG�OHDGV�WR�JUHDWHU
SRWHQWLDO�IRU�ELDV��HJ��QRQUDQGRP��VHOI�VHOHFWLRQ���7KLV��KRZHYHU�
LV�H[SHFWHG�DV�GURSRXW�UDWHV�DPRQJ�LQWHUQHW�EDVHG�VWXGLHV�FDQ
IOXFWXDWH�EHWZHHQ�����DQG�����>�����@��&RPRUELGLWLHV�ZHUH
QRW�DVVHVVHG�LQ�WKLV�VWXG\��/HQJWK�RI�SUHYLRXV�RU�FXUUHQW�WKHUDS\
ZDV�QRW�FROOHFWHG��7KH�XQDVVLVWHG�SODWIRUP�RI�WKH�VXUYH\�PD\
KDYH�UHVXOWHG�LQ�LQFRUUHFW�LQSXW�E\�XVHUV��8VH�RI�WKH�PRELOH�DSS
ZDV�QRW�VXSSOHPHQWHG�E\�DGPLQLVWUDWLYH�RU�FOLQLFDO�DVVLVWDQFH�
ZKLFK�PD\�KDYH�UHVXOWHG�LQ�ORZHU�HQJDJHPHQW�>��������@��7KH
VLJQLILFDQW�GURSRXW�UDWH�LQ�WKLV�VWXG\�LV�FRQFHUQLQJ��KRZHYHU��LW
LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�PRELOH�DSS�DVVHVVHG�LV�LQ�D�EHWD
SKDVH� DQG� LV� VWLOO� EHLQJ� RSWLPL]HG� WR� LPSURYH� WKH� XVHU
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VWXG\� LV�ZDUUDQWHG� WR�HYDOXDWH� WKH� IXOO\� IXQFWLRQDO�6LQDVSULWH
PRELOH�DSS�DPRQJ�D�ODUJHU�DQG�PRUH�GLYHUVH�SRSXODWLRQ�ZLWK
PHQWDO�KHDOWK�FRQGLWLRQV��LQFOXGLQJ�DQ[LHW\�DQG�GHSUHVVLRQ�

�
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0XOWLPHGLD�$SSHQGL[��
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