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ABSTRACT
7KLV� SDSHU� SUHVHQWV� D� VWXG\� RI� LQGLYLGXDOV� KDYLQJ
FRQYHUVDWLRQV� ZLWK� DQLPDWHG� FKDUDFWHUV� RQ� 3'$V�� DQG
FKDUDFWHUL]HV� WKHLU� XVH� RI� QDWXUDO� QRQYHUEDO� EHKDYLRU
FRPSDUHG� WR� EHKDYLRU� H[KLELWHG� LQ� VLPLODU� FRQYHUVDWLRQV
ZLWK�DQRWKHU�SHUVRQ��7KH�VWXG\�ILQGV�WKDW�PRVW�SHRSOH�XVH
WKH� VDPH� QRQYHUEDO� EHKDYLRU� LQ� FRQYHUVDWLRQV� ZLWK
KDQGKHOG� FKDUDFWHUV� WKDW� WKH\� XVH� LQ� FRQYHUVDWLRQV� ZLWK
SHRSOH�� DOWKRXJK� WKH� IUHTXHQF\� LV� VRPHZKDW� ORZHU� LQ� WKH
KDQGKHOG�FDVH��7KHVH�UHVXOWV�FDQ�LQIRUP�WKH�GHVLJQ�RI�QHZ
3'$�LQSXW�PRGDOLWLHV�ZKLFK�OHYHUDJH�WKH�QDWXUDO�QRQYHUEDO
EHKDYLRU�REVHUYHG�
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INTRODUCTION
7KHUH� LV� D� JURZLQJ� LQWHUHVW� LQ� XVLQJ� HPERGLHG
FRQYHUVDWLRQDO�DJHQWV� >�@�DV� LQWHUIDFHV� IRU�PRELOH�GHYLFHV�
(\HPDWLF�� 3XOVH�� $QWKURSLFV�� DQG� $QDQRYD� /WG�� DUH
FXUUHQWO\�GHYHORSLQJ�DQLPDWHG�FKDUDFWHU� LQWHUIDFHV� IRU�XVH
RQ� 3'$V�� � +RZHYHU�� ZLWK� WKH� H[FHSWLRQ� RI� 2YLDWW� DQG
$GDPV
� VWXG\� RI� VSHHFK� GLVIOXHQFLHV� >�@�� OLWWOH� LV� NQRZQ
DERXW� WKH� NLQGV� RI� YHUEDO� DQG� QRQYHUEDO� EHKDYLRU� SHRSOH
ZRXOG� XVH� ZKHQ� LQWHUDFWLQJ� ZLWK� KDQGKHOG� HPERGLHG
FRQYHUVDWLRQDO�DJHQWV��+(&$V��

$OWKRXJK�WKH�UHVXOWV�RI�HPSLULFDO�VWXGLHV�RQ�WKH�EHQHILWV�RI
FRQYHUVDWLRQDO� DJHQWV� KDYH� EHHQ� PL[HG� >�@�� DW� OHDVW� RQH
VWXG\� KDV� VKRZQ� WKDW� XVHUV� FRQVLGHU� DJHQWV� ZKR� XVH
DSSURSULDWH�FRQYHUVDWLRQDO�EHKDYLRU��JD]H�� WXUQ�WDNLQJ�DQG
OLPLWHG� KDQG� JHVWXUH�� WR� SURYLGH� D� VLJQLILFDQWO\� VPRRWKHU
LQWHUDFWLRQ� WKDQ� DJHQWV� ZKLFK� GR� QRW� XVH� WKHVH� EHKDYLRUV
>�@�� 6WXGLHV� RI� KXPDQ�KXPDQ� LQWHUDFWLRQ� KDYH� DOVR
GHPRQVWUDWHG� WKDW� SHRSOH� SD\� DWWHQWLRQ� WR� QRQYHUEDO
EHKDYLRU� LQ� FRQYHUVDWLRQ� DV� VHSDUDWH� FKDQQHOV� RI
LQIRUPDWLRQ� IURP� VSHHFK� >�@�� DQG� WKXV� SURYLGH� DQ

RSSRUWXQLW\� IRU� EXLOGLQJ� PRUH� UREXVW� DQG� LQWXLWLYH
PXOWLPRGDO�LQWHUIDFHV�

METHOD
$�VLPXODWHG�+(&$�ZDV�FRQVWUXFWHG�IRU�WKH�H[SHULPHQW�DQG
RSHUDWHG� YLD� D� ZL]DUG�RI�R]� FRQWURO�� 7KH� �3'$�� ZDV
DFWXDOO\� D� ��� FRORU� KDQGKHOG� WHOHYLVLRQ� ZLWK� D� FRYHU
IDEULFDWHG� WR� KLGH� WKH� IDFW� WKDW� LW� ZDV� D� WHOHYLVLRQ� �VHH
)LJXUH�����FRQQHFWHG�WR�D�FRPSXWHU�ZRUNVWDWLRQ�YLD�D�FDEOH�
7KH� �'� FKDUDFWHU� ZDV� FDSDEOH� RI� PRYLQJ� LWV� OLSV� LQ
V\QFKURQL]DWLRQ�WR�V\QWKHWLF�VSHHFK��JHVWXULQJ�ZLWK�LWV�ULJKW
KDQG�� JD]LQJ� HLWKHU� WRZDUGV� WKH� XVHU� RU� D� FOLSERDUG� LQ� LWV
OHIW�KDQG��QRGGLQJ�LWV�KHDG��DQG�URWDWLQJ�WRZDUGV�DQG�DZD\
IURP�WKH�XVHU��6XEMHFWV�LQWHUDFWHG�ZLWK�HLWKHU�WKH�+(&$�RU
D�KXPDQ�H[SHULPHQWHU�LQ�D�URRP�HTXLSSHG�ZLWK�WZR�YLGHR
FDPHUDV� DQG� D� PLFURSKRQH� WR� UHFRUG� WKHLU� YHUEDO� DQG
QRQYHUEDO� EHKDYLRU�� 7KH� ZL]DUG� VDW� LQ� DQ� DGMDFHQW� URRP
DQG��FRQWUROOHG�WKH�FKDUDFWHU
V�UHVSRQVHV�YLD�D�FRPSXWHU�

7ZR� VWUXFWXUDOO\�LGHQWLFDO� KHDOWK� LQWHUYLHZ� LQWHUDFWLRQ
VFULSWV�ZHUH� FUHDWHG�RQ� WKH� WRSLFV� RI� H[HUFLVH� DQG� KHDOWK\
GLHWV�� EDVHG� RQ� SXEOLFO\�DYDLODEOH� TXHVWLRQQDLUHV
DXJPHQWHG�ZLWK�RSHQ�HQGHG�TXHVWLRQV�GHVLJQHG� WR�HOLFLW� D
IXOO� UDQJH� RI� FRQYHUVDWLRQDO� EHKDYLRU� �H�J��� �GHVFULEH� D
VWDLUPDVWHU�PDFKLQH� WR�PH�LQ�DV�PXFK�GHWDLO�DV�\RX�FDQ���
7KH� VFULSWV� EHJDQ� ZLWK� D� JUHHWLQJ� DQG� VL[� WXUQV� RI� VPDOO
WDON�� IROORZHG� E\� WKH� ERG\� RI� WKH� TXHVWLRQ�DQG�DQVZHU
VHVVLRQ�� WZR� WXUQV� RI� ZUDS�XS� ��WKDQN� \RX� IRU
SDUWLFLSDWLQJ���DQG�D�IDUHZHOO�

��� ��� PDOH�� �� IHPDOH�
PRVWO\� VWXGHQWV�
VXEMHFWV� SDUWLFLSDWHG� LQ
D���FRQGLWLRQ��+80$1
YV��+(&$���FRPSOHWHO\�
EDODQFHG� �ZLWK� UHVSHFW
WR� WRSLF� DQG� FRQGLWLRQ��
ZLWKLQ�VXEMHFWV
H[SHULPHQW�

$W� WKH� VWDUW� RI� HDFK
VHVVLRQ�� VXEMHFWV� ZHUH
WROG� WKH\� ZRXOG� EH
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7DEOH����8VH�RI�1RQYHUEDO�%HKDYLRU�LQ�7ZR�&RQGLWLRQV

FRPSXWHU� FKDUDFWHU�� ZKR� �SOD\HG� WKH� UROH� RI� D� KHDOWK
DGYLVRU�ZKR�ZLOO�DVN�\RX�TXHVWLRQV�DERXW�WKH�KHDOWK�DVSHFWV
RI� \RXU� OLIHVW\OH�� VXFK� DV� H[HUFLVH� DQG� HDWLQJ� D� KHDOWK\
GLHW���,Q�WKH�+(&$�FRQGLWLRQ�VXEMHFWV�ZHUH�DOVR�WROG��\RX
ZLOO� LQWHUDFW�ZLWK�KLP�WKH�VDPH�ZD\�WKDW�\RX�LQWHUDFW�ZLWK
DQRWKHU�SHUVRQ��MXVW�E\�WDONLQJ�WR�KLP���DW�ZKLFK�SRLQW�WKH\
ZHUH�KDQGHG�WKH�3'$�DQG�WKH�H[SHULPHQWHU�OHIW�WKH�URRP�

%HKDYLRUDO� PHDVXUHV� LQFOXGHG�� QXPEHU� RI� KDQG� JHVWXUHV
SHU�WXUQ��VSHDNHU�JD]H�ORRNDZD\V�SHU�WXUQ��DZD\�IURP�DQG
EDFN�WR�OLVWHQHU�WR�KROG�WKH�IORRU���KHDGQRGV�SHU�WXUQ��XVHG
IRU� EDFNFKDQQHO� IHHGEDFN�� DJUHHPHQW�� DQG� HPSKDVLV��� DQG
H\HEURZ� UDLVHV� SHU� WXUQ� �XVHG� IRU� HPSKDVLV�� WR� LQGLFDWH
UHTXHVW�IRU�IHHGEDFN��RU�WR�LQGLFDWH�FRQIXVLRQ��

RESULTS
7KH�GDWD�\LHOGHG�D�FRUSXV�RI�����VXEMHFW�VSHDNLQJ�WXUQV�RI
LQWHUDFWLRQ��7KHUH�ZDV�DQ�DYHUDJH�RI����WXUQV�RI�LQWHUDFWLRQ
SHU� VHVVLRQ� �PLQ� ���� PD[� ����� ODVWLQJ� DQ� DYHUDJH� RI� �
PLQXWHV�DQG����VHFRQGV�

7KH� IUHTXHQF\�RI�QRQYHUEDO�EHKDYLRU�REVHUYHG� LQ� WKH� WZR
FRQGLWLRQV� LV� VXPPDUL]HG� LQ� 7DEOH� ��� $OO� KDQG� JHVWXUHV
RFFXUUHG�ZLWKLQ�WKH�QRUPDO�JHVWXUH�VSDFH�IRU�HDFK�VXEMHFW�
VXEMHFWV�ZHUH�QHYHU�REVHUYHG�WR�KROG�WKHLU�KDQGV�LQ�IURQW�RI
WKH�+(&$�RU�PDNH� WLQ\� JHVWXUHV� LQ� WKH�+(&$
V� DSSDUHQW
ILHOG� RI� YLHZ�� 2I� WKH� ���� JHVWXUHV� SURGXFHG� E\� VXEMHFWV
LQWHUDFWLQJ�ZLWK�WKH�+(&$��RQO\���RI�WKH�JHVWXUHV�LQYROYHG
WKH�KDQG�KROGLQJ�WKH�3'$��VHH�)LJXUH����PLGGOH��

'XULQJ�D�SRVW�H[SHULPHQW�GHEULHI����RI�WKH����VXEMHFWV�VDLG
WKH\� IHOW� WKDW� WKH� LPDJH� RI� WKH� DQLPDWHG� FKDUDFWHU� KHOSHG
WKHLU� LQWHUDFWLRQ�� 7HQ� RI� WKH� VXEMHFWV� UHDFWHG� SRVLWLYHO\
ZKHQ�DVNHG�LI�WKH\�OLNHG�WDONLQJ�WR�D�3'$���/LNH�D�SKRQH
FRQYHUVDWLRQ�DOPRVW��H[FHSW�IRU� WKH� OLWWOH�JX\�����$W�ILUVW� LW
ZDV�ZHLUG��WKHQ�LW�VHHPHG�SUHWW\�QDWXUDO�DQG�QRUPDO���

DISCUSSION
2YHUDOO�� WKLV� VWXG\� FRQILUPV� WKDW� SHRSOH� XVH� WKH� VDPH
FRQYHUVDWLRQDO� PRGDOLWLHV� ZKHQ� WDONLQJ� ZLWK� D� KDQGKHOG
FKDUDFWHU�DV�ZKHQ�WDONLQJ�IDFH�WR�IDFH�ZLWK�DQRWKHU�SHUVRQ�

7DNHQ�WRJHWKHU��WKHVH�EHKDYLRUV�LQGLFDWH�WKDW�VXEMHFWV�ZHUH
LQ� IDFW� HQJDJLQJ� LQ� D� QDWXUDO�� PXOWLPRGDO� IDFH�WR�IDFH
FRQYHUVDWLRQ� ZLWK� WKH� +(&$�� DQG� QHLWKHU� WKH� VL]H� RI� WKH
FKDUDFWHU� QRU� WKH� IDFW� WKDW� WKH\� ZHUH� KROGLQJ� LW� LQ� WKHLU
KDQGV�VHHPHG�WR�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�WKHLU�RYHUDOO
PRGH�RI�LQWHUDFWLRQ�

7KH� SUHVHQFH� RI� IUHTXHQW� JD]H� ORRNDZD\V� LQ� WKH� +(&$
FRQGLWLRQ� LQGLFDWHV� WKDW� JD]H� FXHV� FRXOG� SURYLGH� DQ
LPSRUWDQW�LQSXW�PRGDOLW\�IRU�PRELOH�GHYLFHV��VLQFH�WKH\�FDQ
KHOS�GHWHUPLQH�ZKHQ�D�XVHU�LV�VSHDNLQJ�WR�WKH�GHYLFH�UDWKHU
WKDQ� WR� RWKHU� SHRSOH� QHDUE\� LQ� DGGLWLRQ� WR� GHWHUPLQLQJ
ZKHQ� D� XVHU� LV� VWDUWLQJ� RU� ILQLVKLQJ� KLV� RU� KHU� WXUQ��0RVW
VXEMHFWV�DOVR�XVHG�KHDGQRGV�LQ�WKHLU�+(&$�FRQYHUVDWLRQV�
DQG�DW�OHDVW�RQFH�SHU�VHVVLRQ�D�VXEMHFW�ZDV�REVHUYHG�WR�JLYH
D� KHDGQRG�RQO\� UHVSRQVH� WR� D� VWDWHPHQW� PDGH� E\� WKH
+(&$�� $� JD]H�WUDFNLQJ� V\VWHP� FRXOG� DOVR� EH� XVHG� WR
SURYLGH� WKHVH�KHDG�PRWLRQ�FXHV��7KH�SUHVHQFH�RI� IUHTXHQW
KDQG� JHVWXUHV� DOVR�PRWLYDWHV� WKH� GHYHORSPHQW� RI� WUDFNLQJ
GHYLFHV�IRU�WKH�IUHH�KDQG��LQ�RUGHU�WR�XVH�WKHVH�JHVWXUHV�DV
DQ�DGGLWLRQDO�LQSXW�PRGDOLW\�
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