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)UHTXHQF\�RI�'H-4XHUYDLQ�6\QGURPH�LQ�0RELOH�8VHUV�$PRQJ�

8QGHUJUDGXDWH�6WXGHQWV�RI�$OOLHG�+HDOWK�6FLHQFHV�3HVKDZDU 
6RKDLO� ,TEDO��� +DIVDK� *XO� .KDWWDN��� 6DED� $PDQ��� .LQ]D� $QZDU��� %DEDU� $OL��� +D]UDW� %LODO�
0DODNDQGL� 

$%675$&7� 
%DFNJURXQG��5HSHWLWLYH�VWUDLQ�LQMXU LHV�DUH�PRUH�FRPPRQ�LQ�PRELOH�SKRQH�XVHUV�GXH�WR�UHSHWLWLYH�XVH�
RI�SKRQH� IRU�PRELOH� WH[WLQJ� DQG�JDPHV��'H�4XHUYDLQ� V\QGURPH� LV� DV� D�SDLQIXO�FRPSODLQ�RI� WKH�ZULVW�DV�
VWHQRVLQJ� WHQRV\QRYLWLV� LQYROYLQJ�DEGXFWRUV�RI� WKXPE�DW�UDGLDO�VW\ORLG�SURFHVV��7KH� LQIODPPDWLRQ�RI� ILUVW�
GRUVDO�FRPSDUWPHQW�RI�ZULVW�WULJJHUV�SDLQ�LQ�'H�4XHUYDLQ�V\QGURPH��&HOO�SKRQH�XVHUV�ZKR�DUH�LQYROYHG�LQ�
UHSHWLWLYH�DFWLYLWLHV�RI�WKXPE�GXULQJ�WH[W�PHVVDJHV�DUH�PRUH�SURQH�WR�GHYHORS�UHSHWLWLYH�VWUDLQ�LQMXULHV�� 
2EMHFWLYHV�� 7R� GHWHUPLQH� WKH� IUHTXHQF\� RI� 'H�4XHUYDLQ� V\QGURPH� LQ�PRELOH� XVHUV� DPRQJ� XQGHU �
JUDGXDWH�VWXGHQWV�RI�DOOLHG�KHDOWK�VFLHQFHV�3HVKDZDU�� 
0HWKRGV��$�FURVV-VHFWLRQDO�VWXG\�ZDV�FRQGXFWHG�DPRQJ�XQGHUJUDGXDWH�VWXGHQWV�LQ�GLIIHUHQW�LQVWLWXWHV�RI�
DOOLHG� KHDOWK� VFLHQFHV�3HVKDZDU�� 6DPSOH� VL]H� RI� ����ZDV� VHOHFWHG� XVLQJ� FRQYHQLHQW� VDPSOLQJ� WHFKQLTXH��
'DWD�ZDV�FROOHFWHG�WKURXJK�VHOI-DGPLQLVWHUHG�TXHVWLRQQDLUH�DQG�8QLYHUVDO�3DLQ�$VVHVVPHQW�7RRO�ZDV�XVHG�
WR�DVVHVV�WKH�VHYHULW\�RI�SDLQ��)LQNHOVWHLQ�WHVW�ZDV�SHUIRUPHG�WR�GLDJQRVH�'H�4XHUYDLQ¶V�V\QGURPH��'DWD�
ZDV�DQDO\]HG�E\�XVLQJ�6366�YHUVLRQ����� 
5HVXOWV��0HDQ�DJH�RI�WKH�SDU WLFLSDQWV�ZDV������������\HDUV��2XW�RI�����SDU WLFLSDQWV���������� ��ZHUH�
PDOH�DQG����������ZHUH�IHPDOHV��ZLWK�PDOH�WR�IHPDOH�UDWLR�����UHVSHFWLYHO\��)LQNHOVWHLQ�WHVW�ZDV�SRVLWLYH�
LQ�������������SDUWLFLSDQWV�DQG�QHJDWLYH�LQ�������������SDUWLFLSDQWV�� 
&RQFOXVLRQ�� 7KH� VWXG\� FRQFOXGHG� WKDW�PRELOH� SKRQH� XVHUV� DUH� DW� D� JUHDWHU � U LVN� RI� GHYHORSLQJ�'H�
4XHUYDLQ¶V�V\QGURPH�GXH�WR�UHSHWLWLYH�PRYHPHQW�RI�WKXPE�ZKLOH�PRELOH�WH[WLQJ��SOD\LQJ�JDPHV�ZLWKRXW�
WDNLQJ�UHVW�LQ�-EHWZHHQ�DFWLYLWLHV�� 
.H\�ZRUGV��'H�4XHUYDLQ�V\QGURPH��)LQNHOVWHLQ�WHVW��5HSHWLWLYH�VWUDLQ�LQMXU\��:ULVW�SDLQ� 

'2,��KWWSV���GRL�RUJ����������IXMUV�Y�L����� 

,QWURGXFWLRQ� 

������'H� 4XHUYDLQ¶V� WHQRV\QRYLWLV� ZDV� ILUVW� GHILQHG�
E\� )ULW]�'H�4XHUYDLQ� LQ� ������+H� GHILQHG� LW� DV� D�
SDLQIXO� FRPSODLQ� RI� WKH� ZULVW� DV� VWHQRVLQJ�
WHQRV\QRYLWLV� LQYROYLQJ� DEGXFWRUV� RI� WKXPE� DW�
UDGLDO�VW\ORLG�SURFHVV�����7KH�LQIODPPDWLRQ�RI�ILUVW�
GRUVDO� FRPSDUWPHQW� RI� ZULVW� WULJJHUV� SDLQ� LQ� 'H�
4XHUYDLQ� V\QGURPH�� 7KH� ILUVW� GRUVDO� FRPSDUWPHQW�
FRQWDLQV� WHQGRQV� RI� H[WHQVRU� SROOLFLV� EUHYLV� DQG�
DEGXFWRU� SROOLFLV� ORQJXV����� &HOO� SKRQH� XVHUV�
LQYROYHG� LQ� UHSHWLWLYH� DFWLYLWLHV� RI� WKXPE� GXULQJ�
WH[W�PHVVDJHV�DUH�PRUH�SURQH�WR�GHYHORS�UHSHWLWLYH�
VWUDLQ� LQMXULHV�� 5HSHWLWLYH� VWUDLQ� LQMXU\� LV� D� WHUP�
XVHG� IRU� LQMXU\� RFFXUULQJ� GXH� WR� WKH� VDPH�
PRYHPHQWV� SHUIRUPHG� UHSHDWHGO\� OHDGLQJ� WR� SDLQ�
DQG�LQIODPPDWLRQ�LQ�VRIW�WLVVXHV��PXVFOHV��WHQGRQV��
OLJDPHQWV������ ,W� LV� VHHQ� WKDW� VPDUW�SKRQH�XVDJH� LV�

PRUH� FRPPRQ� LQ� \RXQJ� SRSXODWLRQ� GXH� WR� LWV�
QXPHURXV� DWWUDFWLYH� DQG� LQWHUHVWLQJ� DSSOLFDWLRQV��
$SDUW� IURP� LWV� EHQHILFLDO� HIIHFWV� RI� XVDJH�� VPDUW�
SKRQHV� OHDG� WR� PXVFXORVNHOHWDO� GLVRUGHUV����� 7KH�
WUHPHQGRXV� LQFUHDVH� RI� FHOO� SKRQHV� LQ� FXUUHQW� HUD�
SULPDULO\� LQYROYHV� WKH� GH[WHURXVQHVV� RI� WKXPE�
IXQFWLRQV�� 7KH� XVH� RI� WH[W� PHVVDJHV� RQ� PRELOH�
SKRQHV� KDV� D� JUHDW� FRQFHUQ� RQ� PXVFXORVNHOHWDO�
GLVRUGHUV� IRU� WKH� XVHUV��%HVLGH� VRIW� WLVVXH� LQMXULHV��
FDUSRPHWDFDUSDO� MRLQW� RI� WKXPE� DOVR� VKRZV�
VXEOX[DWLRQ� DQG� DUWKULWLV� LQ� SHUVRQV� ZKR�
H[FHVVLYHO\�XVH�FHOO�SKRQHV�IRU�WH[WLQJ���� 
������7KH�KLVWRU\�DQG�FOLQLFDO�H[DPLQDWLRQ�FDQ�HDVLO\�
GLDJQRVH�WKLV�GLVHDVH��3DWLHQW�UHSRUWLQJ�ZLWK�SDLQ�DW�
WKH� VLWH� RI� UDGLDO� VW\ORLG� KDYH� VKRZQ� D� ORFDO�
WHQGHUQHVV� DQG� ORFDO� VZHOOLQJ� LQ� VRPH� FDVHV� XSRQ�
WKHLU� FOLQLFDO�H[DPLQDWLRQ�����7KH� VWDQGDUG� ILQGLQJ�
LQ� 'H� 4XHUYDLQ¶V� WHQRV\QRYLWLV� LV� D� SRVLWLYH�
)LQNHOVWHLQ�WHVW��)LQNHOVWHLQ�WHVW�LV�SHUIRUPHG�ZKHQ�
WKH�WKXPE�LV�IOH[HG�LQWR�WKH�SDOP�DQG�ZULVW�LV�XOQDU�
GHYLDWHG�� 7KH� WHVW� LV� FRQVLGHUHG� SRVLWLYH� LI� SHUVRQ�
FRPSODLQV� RI� SDLQ� DW� GRUVRODWHUDO� DVSHFW� RI� ZULVW�
MRLQW�� )RU� EHWWHU� FRPSDULVRQ�� WKH� WHVW� VKRXOG� EH�
SHUIRUPHG�RQ�ZULVW� MRLQWV�ELODWHUDOO\�����$FFRUGLQJ�
WR�D�UHSRUW�SXEOLVKHG�LQ�����������ELOOLRQ�PHVVDJHV�

$IILOLDWLRQV�� ���5LSKDK�&ROOHJH�RI�5HKDELOLWDWLRQ�6FL�
HQFHV��5LSKDK�,QWHUQDWLRQDO�8QLYHUVLW\�6ZDW�����8QLYHU�
VLW\� RI� /DKRUH�� ,VODPDEDG� &DPSXV�� ��� 1&6� XQLYHUVLW\��
3HVKDZDU� 
&RUUHVSRQGHQFH��'U ��.LQ]D�$QZDU �37 
(PDLO��NLQ]D�DQZDU��#JPDLO�FRP 
5HFHLYHG��2FWREHU ���UG�������5HYLVLRQ��1RYHPEHU ���WK�
������$FFHSWDQFH��'HFHPEHU ���WK������ 
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ZHUH� VHQW� WKURXJK� ILYH� PRELOH� QHWZRUNV� LQ�
3DNLVWDQ��$OWKRXJK� IUHTXHQW� XVH� RI�PRELOH� SKRQHV�
DQG� WKXPE� SDLQ� GXH� WR� UHSHWLWLYH� VWUDLQ� KDV� D�
SRVLWLYH� UHODWLRQ�� QR� VLJQLILFDQW� UHVHDUFK� VWXGLHV�
KDYH�EHHQ�FRQGXFWHG�WR�FUHDWH�DZDUHQHVV�DERXW�WKH�
FRQVHTXHQFHV� RI� H[FHVVLYH� XVH� RI� PRELOH� SKRQHV�
DPRQJ� JHQHUDO� SRSXODWLRQ����� 7KH� FXUUHQW� VWXG\�
ZLOO�PDNH�SHRSOH�DZDUH�DERXW�WKH�RFFXUUHQFH�RI�'H�
TXHUYDLQ�V\QGURPH�GXH�WR�H[FHVVLYH�PRELOH�SKRQH�
XVH�� 7KH� REMHFWLYH� RI� WKH� VWXG\� ZDV� WR� GHWHUPLQH�
WKH�IUHTXHQF\�RI�'H�4XHUYDLQ�V\QGURPH�LQ�PRELOH�
XVHUV� DPRQJ� XQGHU-JUDGXDWH� VWXGHQWV� RI� $OOLHG�
+HDOWK�6FLHQFHV��3HVKDZDU� 
0HWKRGV� 

������$� FURVV-VHFWLRQDO� VWXG\� GHVLJQ� ZDV� XVHG� WR�
FRQGXFW� WKH� UHVHDUFK�� &RQYHQLHQW� VDPSOLQJ�
WHFKQLTXH�IRU�FROOHFWLRQ�RI�VDPSOH�ZDV�XVHG��ZKLFK�
LV�D�W\SH�RI�QRQ-SUREDELOLW\�VDPSOLQJ��7KH�GDWD�ZDV�
FROOHFWHG� IURP�GLIIHUHQW� LQVWLWXWHV�RI�$OOLHG�+HDOWK�
6FLHQFHV� LQ� 3HVKDZDU�� ���� SDUWLFLSDQWV� ZHUH�
VHOHFWHG� DFFRUGLQJ� WR� LQFOXVLRQ� DQG� H[FOXVLRQ�
FULWHULD��7KH� VWXG\� LQFOXGHG� ERWK�PDOH� DQG� IHPDOH�
VWXGHQWV��ZKR�ZHUH�XVLQJ�PRELOH�SKRQHV�DQG�ZHUH�
ZLOOLQJ� WR� SDUWLFLSDWH� LQ� WKH� VWXG\�� 7KH� VWXG\�
H[FOXGHG� SHUVRQV� ZKR� KDG� WUDXPDWLF� ZULVW� LQMXU\��
KDG� JRQH� WKURXJK� DQ\� NLQG� RI� ZULVW� VXUJHU\� DQG�
SHUVRQ� ZLWK� GH� TXHUYDLQ� GLVHDVH� EXW� QRW� XVLQJ�
PRELOH�SKRQH� 
������$IWHU�DSSURYDO�IURP�UHVHDUFK�HWKLFDO�FRPPLWWHH�
RI� 1&6� XQLYHUVLW\� �1&6�3(6�5(&�/HWWHU-��������
����PRELOH�SKRQH�XVHUV�IXOILOOLQJ�WKH�LQFOXVLRQ�DQG�
H[FOXVLRQ� FULWHULD� ZHUH� VHOHFWHG�� 3DUWLFLSDQWV� ZHUH�
LQIRUPHG�YHUEDOO\�DERXW�WKH�DLPV�DQG�REMHFWLYHV�RI�
WKH�FXUUHQW�VWXG\��,QIRUPHG�FRQVHQW�ZDV�WDNHQ�IURP�
HYHU\�SDUWLFLSDQW�PHHWLQJ�WKH�LQFOXVLRQ�FULWHULD��7KH�
FRQILGHQWLDOLW\� RI� SDUWLFLSDQW¶V� LQIRUPDWLRQ� ZDV�
HQVXUHG� 
������6HOI-DGPLQLVWHUHG� TXHVWLRQQDLUH� ZDV� XVHG� IRU�
GDWD�FROOHFWLRQ��+DUG�FRS\�RI�WKH�TXHVWLRQQDLUH�ZDV�
GLVWULEXWHG� DPRQJ� WKH� SDUWLFLSDQWV�� 4XHVWLRQQDLUH�
KDG� WZR�VHFWLRQV��'HPRJUDSKLF�FKDUDFWHULVWLFV�DQG�
4XHVWLRQV� UHODWHG� WR� 'H� 4XHUYDLQ� WHQRV\QRYLWLV��
'DWD� ZDV� DQDO\]HG� E\� XVLQJ� 6366� YHUVLRQ� ����
'HVFULSWLYH� VWDWLVWLFV� ZHUH� DSSOLHG� WR� FDOFXODWH�
PHDQ�DQG�VWDQGDUG�GHYLDWLRQ�RI�DJH�RI�SDUWLFLSDQWV�
DQG� GXUDWLRQ� RI� V\PSWRPV�� )UHTXHQFLHV� DQG�
SHUFHQWDJHV� ZHUH� FDOFXODWHG� IRU� TXDOLWDWLYH�
YDULDEOHV� OLNH�JHQGHU� DQG�SUHVHQFH� DQG�DEVHQFH�RI�
'H�4XHUYDLQ�V\QGURPH��&KL-VTXDUH�ZDV�DSSOLHG�WR�
GHWHUPLQH� DVVRFLDWLRQ� EHWZHHQ� GLIIHUHQW� YDULDEOHV�
DQG�)LQNHOVWHLQ�WHVW��3�YDOXH�������ZDV�FRQVLGHUHG�
VLJQLILFDQW� 
5HVXOWV� 

������0HDQ� DJH� RI� WKH� SDUWLFLSDQWV� ZDV� �����������
\HDUV��2XW�RI�����SDUWLFLSDQWV�����������ZHUH�PDOH�

DQG� �������� ZHUH� IHPDOHV�� ZLWK� PDOH� WR� IHPDOH�
UDWLR�����UHVSHFWLYHO\��)LQNHOVWHLQ�WHVW�ZDV�SRVLWLYH�
LQ� ����������� SDUWLFLSDQWV� ZKLOH� WKH� WHVW� ZDV�
QHJDWLYH�LQ�������������SDUWLFLSDQWV� 
������1R� VLJQLILFDQW� DVVRFLDWLRQ� �7DEOH� ��� EHWZHHQ�
ILQNHOVWHLQ� WHVW� DQG� W\SH� RI� PRELOH� SKRQH� ZDV�
REVHUYHG��5HVXOWV�VKRZHG�WKDW�LQ�NH\�SDG�RU�UHJXODU�
PRELOH� SKRQH� XVHUV� WKH� WHVW� ZDV� SRVLWLYH� LQ� ��
�������DQG�QHJDWLYH�LQ����������ZLWK�D�WRWDO�RI���
�������� ZKLOH� LQ� WRXFK� VFUHHQ� PRELOH� XVHUV� WHVW�
ZDV� SRVLWLYH� LQ� ����������� DQG� QHJDWLYH� LQ� ���
�������� WRWDO� RI� ������������7KH� SDUWLFLSDQW�ZKR�
ZHUH� XVLQJ� ERWK� WRXFK� VFUHHQ� DQG� NH\SDG� WKH� WHVW�
ZDV�SRVLWLYH�LQ����������DQG�QHJDWLYH�LQ����������
WRWDO� RI� ���������� ,W� ZDV� DOVR� QRWHG� WKDW� PRELOH�
SKRQHV� ZHUH� IUHTXHQWO\� XVHG� E\� VWXGHQWV� IRU�
WH[WLQJ��$PRQJ� ���� VWXGHQWV� ����������� VWXGHQWV�
WH[WHG� ���� WH[WV� SHU� GD\�� ���������� VWXGHQWV� VHQW�
��-����WH[WV�����������VWXGHQWV�VHQW�WH[WV�EHWZHHQ�
���-���� DQG� ������ VWXGHQWV� VHQW� PRUH� WKDQ� ����
WH[WV�SHU�GD\���7DEOH��� 

'LVFXVVLRQ� 

������'H� 4XHUYDLQ� V\QGURPH� LV� VWHQRVLQJ�
WHQRV\QRYLWLV� RI� ILUVW� GRUVDO� FRPSDUWPHQW�RI�ZULVW��
7KH� ILUVW� GRUVDO� FRPSDUWPHQW� RI� ZULVW� LQFOXGHV�
H[WHQVRU� SROOLFLV� EUHYLV� DQG� DEGXFWRU� SROOLFLV�
ORQJXV��,Q�WKLV�V\QGURPH��WHQGRQV�EHFRPH�LQIODPHG�
DQG�SHUVRQ�H[SHULHQFHV�SDLQ�DW�GRUVRODWHUDO�VLGH�RI�
ZULVW� VRPHWLPHV� UDGLDWLQJ� WR� ODWHUDO� IRUHDUP��
5HSHWLWLYH� DFWLYLWLHV� RI� WKXPE� LV� FRQVLGHUHG� WKH�
FDXVH� RI� WKLV� V\QGURPH�� $FWLYLWLHV� RI� WKXPE� OLNH�
XVLQJ�PRELOH�SKRQH�ZKLOH�WH[WLQJ�LQYROYHV�D�ORW�RI�
UHSHWLWLRQ� RI� WKXPE� PDNLQJ� WKH� WHQGRQV� LQ� ILUVW�
GRUVDO�FRPSDUWPHQW�LQIODPPHG���� 
7KH�ILQGLQJV�RI�RXU�VWXG\�VXJJHVW�WKDW�'H�4XHUYDLQ�
V\QGURPH� LV�PRUH� FRPPRQ� LQ�PRELOH�SKRQH�XVHUV�
GXH� WR� IUHTXHQW� XVH� RI� PRELOH� SKRQH� IRU� PXOWLSOH�
SXUSRVH� �H�J�� WH[WLQJ�� JDPHV�� LQWHUQHW�� EXW�PRVW� RI�
WKH� FRPPRQ� LV� VHQGLQJ� WH[W� PHVVDJHV�� 3HZ�
UHVHDUFK�&HQWUH�UHSRUWHG�WKDW�XVH�RI�PRELOH�SKRQHV�
KDV� LQFUHDVHG� DPRQJ� WHHQ�DQG�\RXQJ�DGXOWV� LQ� WKH�
SDVW�IHZ�\HDUV������0HDQ�DJH�RI�WKH�SDUWLFLSDQWV�LQ�
WKH�FXUUHQW�VWXG\�ZDV������������\HDUV��2XW�RI�WKH�

9DULDEOHV   )LQNHOVWHLQ�WHVW   
3-YDOXH $WWULEXWHV 3RVLWLYH 1HJDWLYH 
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PRELOH�SKRQH�XVHG�DQG�QXPEHU�RI�WH[W�SHU�GD\ 



 

)RXQGDWLRQ�8QLYHUVLW\� 
-RXUQDO�RI�5HKDELOLWDWLRQ�6FLHQFHV 9ROXPH�����,VVXH�����-DQ����� 

 
��� 

WRWDO� QXPEHU� RI� VWXGHQWV� ZKR� SDUWLFLSDWHG� LQ� WKH�
VWXG\�����������ZHUH�PDOHV�DQG� WKH�UHVW���������
ZHUH� IHPDOHV�� )LQNHOVWHLQ� WHVW� ZDV� SRVLWLYH� LQ� ��
��������IHPDOHV�DQG�QHJDWLYH�LQ����������IHPDOHV��
,Q� FRQWUDVW�� WKH� WHVW� ZDV� SRVLWLYH� LQ� �����������
PDOHV�DQG�QHJDWLYH�LQ������������ 
������$�UHFHQW�VWXG\�FRQFOXGHG�WKDW�LQFUHDVLQJ�XVH�RI�
PRELOH� SKRQHV� ZDV� DVVRFLDWHG� ZLWK� LQFUHDVHG� ULVN�
RI�GHYHORSLQJ�'H�4XHUYDLQ�V\QGURPH�����VWXGHQWV�
VKRZHG� SRVLWLYH� ILQNHOVWHLQ� WHVW� DQG� ZKR� ZHUH�
IUHTXHQW�PRELOH�SKRQH�XVHUV����� 
������$FFRUGLQJ� WR� D� VXUYH\� FRQGXFWHG�E\�3ULQFHWRQ�
VXUYH\� UHVHDUFK� DVVRFLDWHV�� $PHULFDQ� WHHQV� DUH�
VHQGLQJ� HQRUPRXV� QXPEHU� RI� WH[W� PHVVDJHV� WR�
IULHQGV� DQG� FROOHDJXHV�� 6HQGLQJ� WH[W� PHVVDJHV� LQ�
FXUUHQW� HUD� LV� WKH� HDVLHVW� � DQG� IDVWHVW� ZD\� RI�
FRPPXQLFDWLRQ� VXUSDVVLQJ� IDFH� WR� IDFH� FRQWDFWV�
���� 
������$�VWXG\�FRQGXFWHG�RQ�([WHQVRU�SROOLFLV� ORQJXV�
LQMXU\� LQ� DGGLWLRQ� WR� 'H� 4XHUYDLQ¶V� ZLWK� WH[W�
PHVVDJLQJ�RQ�PRELOH�SKRQHV�VKRZHG� WKDW�FKDQJHV�
ZHUH�QRWHG�FOLQLFDOO\�DQG�E\�XOWUDVRXQG�RI�WKXPE�LQ�
SHUVRQV� XVLQJ� PRELOH� SKRQH� UHSHWLWLYHO\�� 7KH\�
UHSRUWHG� WKDW� RQ� FOLQLFDO� H[DPLQDWLRQ�� ILQNHOVWHLQ�
WHVW� ZDV� SRVLWLYH� LQ� ���� RI� FDVHV�� 0RUHRYHU��
FKDQJHV�ZHUH�IRXQG�LQ�ILUVW�DQG�WKLUG�FRPSDUWPHQWV�
WKURXJK�XOWUDVRXQG�H[DPLQDWLRQ����� 
������3UHYDOHQFH� VWXG\� RQ� FXPXODWLYH� WUDXPD�
GLVRUGHU�LQ�FHOO�SKRQH�XVHUV�LQ������VXJJHVWHG�WKDW�
XVH�RI�PRELOH�SKRQH�KDV�EHFRPH�YHU\�FRPPRQ� LQ�
\RXQJ� JHQHUDWLRQ�� SUHGLVSRVLQJ� WKHP� WR�
PXVFXORVNHOHWDO� GLVRUGHUV� RI� KDQG�� &XPXODWLYH�
WUDXPDWLF� GLVRUGHUV� ZHUH� IRXQG� WR� EH� ������ LQ�
XSSHU� OLPE�ZLWK�JUHDWHU�SUHYDOHQFH�RI�06.�LVVXHV�
LQ�WKXPE����������� 
������$� VLPLODU� VWXG\� FRQGXFWHG� LQ� ����� WR� HYDOXDWH�
SUHYDOHQFH�RI�'H�4XHUYDLQ�V\QGURPH�DPRQJ�\RXQJ�
PRELOH� XVHUV� KDG� D� PHDQ� DJH� RI� ����������� 7KH�
ILQGLQJV�RI�WKLV�VWXG\�DUH�FRQVLVWHQW�ZLWK�WKH�UHVXOWV�
RI� WKH� FXUUHQW� VWXG\� WKDW�'H�4XHUYDLQ� LV� FRPPRQ�
DPRQJ�\RXQJ�PRELOH�XVHUV����� 
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LV� XVLQJ� PRELOH� SKRQH� IRU� WH[WLQJ� DQG� JDPLQJ�
SXUSRVH�� $SDUW� IURP� LWV� XVHIXO� LPSOLFDWLRQ� LQ�
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D� WULJJHU� IRU� GH� TXHUYDLQ� V\QGURPH�� ,Q� RUGHU� WR�
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