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,1752'8&7,21 
&XUUHQW�VXUYH\V�LQ�SHRSOH�RI�DOO�DJHV�KDYH�HVWDEOLVKHG�
WREDFFR�XVDJH�DV�D�PDMRU�FRQWULEXWRU�WR�FRPSURPLVHG�
RUDO�KHDOWK��7KHUH�LV�D�VLJQLILFDQW�SUHYDOHQFH�RI�KLJKHU�
PHDQ� SUREH� GHSWK� DQG� ERQH� KHLJKW� LV� ORZHUHG� LQ�
VPRNHUV� WKDQ� LQ� QRQ-VPRNHUV��� $FFRUGLQJ� WR� WKH�
:RUOG�+HDOWK�6XUYH\� VPRNLQJ� WREDFFR� DPRQJ� DGXOWV�
ZDV������SHU�FHQW�������SHU�FHQW�IRU�PDOHV�DQG�����IRU�
IHPDOHV����%RWK� WKH�XVDJH�RI�VPRNHOHVV� WREDFFR�DQG�
LWV� LQKDOHG� IRUPV� DUH�ZLWQHVVLQJ� D� VLJQLILFDQW� ULVH��� ,W�
UHTXLUHV� WR� FRQFHQWUDWH� WREDFFR� FRQWURO� SROLFLHV� LQ�
3DNLVWDQ�QRW�MXVW�RQ�FLJDUHWWH�VPRNLQJ�EXW�DOVR�RQ�WKH�
XVH�RI�VPRNHOHVV�WREDFFR��(GXFDWLRQ�DQG�GHSULYDWLRQ�
UDWHV� UHPDLQ� D� VLJQLILFDQW� LQGLFDWRU� RI� ERWK� PHQ� DQG�
ZRPHQ
V� WREDFFR� FRQVXPSWLRQ� L�H�� ���� �� DPRQJ�
PDOHV��DQG����� ��DPRQJ�IHPDOHV�LQ�.DUDFKL�� 
7KHUH� LV� VWURQJ� FRUURERUDWLRQ� WKDW� FKHZHG� RU�
GLVVROYDEOH�WREDFFR�EHFRPHV�WKH�IRXQWDLQKHDG�RI�RUDO�
FDQFHU�� SDUWLFXODUO\� ZKHUH� WKH� WREDFFR� LV� UHJXODUO\�
SODFHG���� 
6PRNLQJ�KDV�EHHQ�OLQNHG�ZLWK�D�GLPLQLVK�UHVSRQVH�WR�
QRQ-VXUJLFDO� DQG� VXUJLFDO� DQWL-LQIHFWLRXV� WKHUDSLHV��
WKRXJK� WKH�QHJDWLYH�RXWFRPH�RI�VPRNLQJ�PD\�SHUVLVW�

IRU� PDQ\� \HDUV�� VXFK� HIIHFWV� PD\� EH� UHYHUVLEOH�
IROORZLQJ� VPRNLQJ� FHVVDWLRQ� ��� .QRZLQJ� WKH� KDUPIXO�
HIIHFWV� RI� WREDFFR� XVH�� KHDOWK� FDUHJLYHUV� DUH�
HQFRXUDJHG�WR�HVWLPDWH�DQG�GLVDSSURYH�LWV�XVH��� 
7KH�VWXG\� LQGLFDWHV�WKDW� WKHUH� LV�DQ�DJUHHPHQW� LQ� WKH�
OLWHUDWXUH� WKDW� UHJXODU� WHHWK� FOHDQLQJ� RQFH� D� GD\� LV�
DSSURSULDWH�WR�SUHVHUYH�RUDO�K\JLHQH�DQG�DYRLG�FDULHV�
DQG�SHULRGRQWDO�GLVHDVHV��1HYHUWKHOHVV��PRVW�SDWLHQWV�
DUH� XQDEOH� WR� REWDLQ� HIIHFWLYH� SODTXH� FOHDUDQFH� E\�
WDNLQJ� RUDO� K\JLHQH� VWHSV� DW� KRPH�� )RU� WKLV� FDXVH��
WHHWK� EUXVKLQJ� WZLFH� HYHU\� GD\� LV� UHFRPPHQGHG� E\�
PRVW�GHQWLVWV����&RPPLWPHQW�WR�WKLV�RUDO�FDUH�URXWLQH�LV�
KLJKO\� HVVHQWLDO� IRU� WREDFFR� FRQVXPHUV� GXH� WR� WKHLU�
HOHYDWHG� OLNHOLKRRG� RI� LPSDLUHG� RUDO� KHDOWK�� 6HYHUDO�
UHSRUWV�KDYH�EHHQ�SXEOLVKHG�RQ�RUDO�KHDOWK� WUHDWPHQW�
IRU� GLIIHUHQW� SRSXODWLRQV���� DOWKRXJK� VHYHUDO� UHVHDUFK�
KDYH�PHDVXUHG� KDUPRQ\�ZLWK� RUDO� K\JLHQH� UHJLPHQV�
DPRQJ�WREDFFR�VPRNHUV��� 
%HUJVWURP� HW� DO� LGHQWLILHG� QR� GLVFUHSDQFLHV� LQ�
DFFRUGDQFH� ZLWK� WKH� RUDO� K\JLHQH� V\VWHP� EHWZHHQ�
VPRNLQJ� DQG� QRQ-VPRNLQJ� GHQWDO� SDWLHQWV���� ZKHUHDV�
$QGUHZV� DQG� WKH� JURXS� LGHQWLILHG� WKDW� WREDFFR� LQ�
GHQWDO�SDWLHQWV�UHJLVWHUHG�HVSHFLDOO\�EDG�RUDO�K\JLHQH�
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DQG� KHDOWK�� ,Q� FRPSDULVRQ�� WKH� OHYHO� RI� EUXVKLQJ� DQG�
IORVVLQJ� DPRQJ� VPRNHOHVV� WREDFFR� FRQVXPHUV� ZDV�
HVSHFLDOO\�SRRU��7KH\�QRWLFHG�WKDW�VPRNHOHVV�WREDFFR�
FRQVXPHUV�FRQVLGHUHG�WKDW�WKH\�KDG�PRUH�VHYHUH�RUDO�
KHDOWK� LVVXHV� WKDQ�VPRNHUV�RU�QRQ-XVHUV��EXW�GLG�QRW�
DFFRXQW� IRU� WKHVH� LVVXHV� E\� WKH� WKHLU� FRPPLWPHQW� WR�
RUDO�K\JLHQH�UHJLPHQV���� 
7KH� SULPDU\� DLP� RI� WKLV� VWXG\� LV� WR� UHSRUW� WREDFFR��
EHWHO�DQG�EHWHO�QXW�XVH�DQG�RUDO�K\JLHQH�KDELWV�DQG�WR�
WHVW�WKH�QXOO�K\SRWKHVLV�WKDW�WKH�RUDO�K\JLHQH�KDELWV�RI�
WREDFFR� �� EHWHO� QXW� XVHUV� DUH� QRW� EHWWHU� WKDQ� QRQ-
XVHUV� 

0(7+2'2/2*< 

$� &URVV� VHFWLRQDO� VWXG\� ZDV� FDUULHG� RXW� RQ� ����
SDWLHQWV�DWWHQGLQJ� WKH�'HQWDO�23'�6,2+6� LQ�.DUDFKL�
IURP� -DQXDU\� WR� 0DUFK� ������ 3DUWLFLSDQWV� ZHUH�
UHFUXLWHG� WKURXJK� VLPSOH� UDQGRP� VDPSOLQJ�� 6DPSOH�
VL]H�KDV�EHHQ�FDOFXODWHG�XVLQJ�:+2�FDOFXODWRU�KDYLQJ�
SUHYDOHQFH������PDUJLQ�RI�HUURUV����ZLWK�FRQILGHQFH�
LQWHUYDO� RI� ����� 7KHUHIRUH�� WKH� VDPSOH� VL]H� ZLOO� EH�
PLQLPXP�RI�����SDUWLFLSDQWV��$Q�HWKLFDO�DSSURYDO�ZDV�
VRXJKW� IURP� LQVWLWXWLRQDO� UHYLHZ� ERDUG�� -LQQDK� 6LQGK�
0HGLFDO� 8QLYHUVLW\� �OHWWHU� QR�� -608�,5%������-������
3DWLHQWV� RI� ERWK� JHQGHUV� DJH� DERYH� \HDUV� DQG� ZKR�
JDYH� WKH�FRQVHQVXV�ZHUH� LQFOXGHG��3DWLHQWV�ZKR�DUH�
FRPLQJ� WR� 23'� IRU� DQ\� RWKHU� HPHUJHQF\� DQG� WKDW�
UHTXLUHV�SURPSW� WUHDWPHQW� RU� WKRVH�ZKR�DUH�GHFLVLRQ�
LPSDLUHG�GXH�WR�FRJQLWLYH�GHILFLWV�ZHUH�H[FOXGHG�� 
,QLWLDOO\� DQ� LQIRUPHG� FRQVHQW� ZDV� REWDLQHG� IURP� DOO�
SDUWLFLSDWLQJ� VXEMHFWV�� /DWHU�� GDWD� UHJDUGLQJ� WREDFFR�
EHWHO� QXW� XVH� DQG� IUHTXHQF\� RI� WRRWK� EUXVKLQJ� ZHUH�
UHFRUGHG� XVLQJ� SDWLHQWV¶� KLVWRU\� IRUPV�� 7KH� GDWD�
FROOHFWHG� IURP� WKH�KLVWRU\� IRUP� LQFOXGHG� WZR�DVSHFWV��
3DUW� RQH� HQWDLOHG� VRFLRGHPRJUDSKLF� GHWDLOV� LQFOXGLQJ�
UHDVRQ� IRU� DWWHQGLQJ� WKH� GHQWDO� 23'�� 3DUW� WZR�
HQTXLUHG� DERXW� WKH� KDELWV� ZKLFK� LQFOXGHV� WREDFFR�
EHWHO� QXW� XVH� DQG� RUDO� K\JLHQH� SUDFWLFH� SHUWDLQLQJ� WR�
XVH�RI�DQG�IUHTXHQF\�RI�XVH�RI�WRRWK�EUXVK�RU�PLVZDN�� 
7KH UHFRUGHUV� ZKR� FROOHFWHG GDWD ZHUH�
WUDLQHG LQLWLDOO\ DQG WKH TXHVWLRQQDLUH XVHG� LQ� WKLV�
VWXG\ ZLWKRXW� DQ\ DPHQGPHQWV ZHUH� WDNHQ�
IURP KLVWRU\�IRUP�RI�-LQQDK 6LQGK�0HGLFDO�8QLYHUVLW\� 
'DWD� DQDO\VLV� ZDV� GRQH� XVLQJ� 6366� YHUVLRQ� �����
�6366� ,QF��� 86$��� )URP� WKH� VRFLRGHPRJUDSKLF�
VHFWLRQ�� PHDQV� DQG� VWDQGDUG� GHYLDWLRQV� RI� WKH�
TXDQWLWDWLYH� YDULDEOHV� DQG� SURSRUWLRQV� IRU� WKH�
FDWHJRULFDO� YDULDEOHV�ZHUH�GHWHUPLQHG��7KH� UHVSRQVH�
YDULDEOHV�ZHUH�PHDVXUHG�RQ�QRPLQDO�RU�RUGLQDO�VFDOH��
&KL�6TXDUH�WHVW��RU�)LVKHU¶V�H[DFW�WHVW��ZDV�DSSOLHG�WR�
WHVW� DQ\� GLIIHUHQFH� LQ� FKRLFHV� EHWZHHQ� WKH� WZR�
JHQGHUV� DQG� DVVRFLDWLRQ� EHWZHHQ� WREDFFR� XVHU� DQG�
WKHLU�RUDO�K\JLHQH�PDLQWHQDQFH�ZLWK�QRQ-WREDFFR�XVHU��
3-YDOXH� RI� OHVV� WKDQ� ����� ZDV� FRQVLGHUHG� DV�
VWDWLVWLFDOO\�VLJQLILFDQW� 
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'HVFULSWLRQ�RI�WKH�6WXG\�*URXSV 
7KLV� FURVV-VHFWLRQDO� VWXG\� UHFUXLWHG� VL[� KXQGUHG�

SDUWLFLSDQWV� ZLWK� WKUHH� KXQGUHG� SDUWLFLSDQWV� LQ� HDFK�
JURXS�� 7KHUH� ZHUH� WZR� JURXSV� RI� VWXG\� SDUWLFLSDQWV��
WREDFFR�� EHWHO� QXW� XVHU� SDUWLFLSDQWV� DQG� QRQ-WREDFFR�
XVHU�SDUWLFLSDQWV��,Q�HDFK�JURXS�����SDUWLFLSDQWV�ZHUH�
UHFUXLWHG�DIWHU�ZULWWHQ�LQIRUPHG�FRQVHQW�� 
&RPSDULVRQ� RI� 'HPRJUDSKLF� &KDUDFWHULVWLFV�
DFURVV�GLIIHUHQW�VWXG\�JURXSV 

7KH�GHPRJUDSKLF�FKDUDFWHUL�� 

VWLFV��L�H��JHQGHU�DQG�DJH�FDWHJRULHV��DQG�HGXFDWLRQDO�
OHYHO� ZHUH� FRPSDUHG� DPRQJ� SDUWLFLSDQWV� HQUROOHG� LQ�
WZR� VWXG\� JURXSV�� $PRQJ� ���� SDUWLFLSDQWV�� ������
ZHUH�PDOH��7KHUH�ZDV�VLJQLILFDQW�GLIIHUHQFH�LQ�JHQGHU�
ZKHQ�FRPSDUHG�DFURVV�WKH�JURXSV��*UHDWHU�SURSRUWLRQ�
RI�PDOHV�ZHUH�WREDFFR�XVHUV����������IROORZHG�E\�QRQ
-WREDFFR� XVHUV�� 0RUHRYHU�� DPRQJ� WKH� SDUWLFLSDQWV�
HQUROOHG� PDMRULW\� �������� EHORQJHG� WR� \RXQJHU� DJH�
JURXS� ���-��� \HDUV�� IROORZHG� E\� DJH� FDWHJRU\� ��-���
\HDUV� ��������� 6LPLODUO\�� ZKLOH� FRPSDULQJ� WKH� DJH�
FDWHJRULHV�VLJQLILFDQW�GLIIHUHQFH��S-YDOXH����������ZDV�
IRXQG�DPRQJ�WKH� WZR�JURXSV��$PRQJ�WKH�SDUWLFLSDQWV�
HQUROOHG� LQ� WKLV� UHVHDUFK�� ������ KDG� QR� HGXFDWLRQ�
IROORZHG� E\� UHOLJLRXV� HGXFDWLRQ� ��������� ,PSRUWDQWO\��
PRUH� WKDQ� TXDUWHU� RI� SDUWLFLSDQWV� �������� KDG�
XQLYHUVLW\� HGXFDWLRQ�� 6LJQLILFDQW� GLIIHUHQFH� ZDV�
SUHVHQW� EHWZHHQ� WKH� HGXFDWLRQDO� OHYHOV� RI� WKH� WZR�
VWXG\� JURXSV�� *UHDWHU� SURSRUWLRQ� RI� SDUWLFLSDQWV�
KDYLQJ� XQLYHUVLW\� HGXFDWLRQ� ZHUH� WREDFFR� XVHUV�
��������� FRPSDUHG� WR� QRQ-WREDFFR� XVHUV� ���������
7DEOH� ,� JLYHV� GHWDLO� RI� FRPSDULVRQ� RI� GHPRJUDSKLF�
FKDUDFWHULVWLFV�DPRQJ�WKH�WZR�VWXG\�JURXSV� 
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&RPSDULVRQ� RI� 2UDO� +\JLHQH� KDELWV� DFURVV�
GLIIHUHQW�VWXG\�JURXSV 
&RPSDULQJ� WKH� VWDWXV� RI� WREDFFR�EHWHO� QXW� XVH�� D�
JUHDWHU� SURSRUWLRQ� RI� IHPDOHV� ZHUH� XVLQJ� VPRNHOHVV�
WREDFFR� ������ FRPSDUHG� WR� PDOHV� ������� 2Q� WKH�
FRQWUDU\��PRUH�PDOHV�ZHUH�VPRNLQJ�FLJDUHWWHV� ������
DV� FRPSDUHG� WR� IHPDOHV� ������ 2QO\� ��� PDOHV� DQG�
����� IHPDOHV� ZHUH� XVHUV� RI� ERWK� VPRNH� DQG�
VPRNHOHVV�WREDFFR��7DEOH�,,�� 
7KH� RUDO� K\JLHQH� KDELWV� ZHUH� FRPSDUHG� DPRQJ�
WREDFFR�EHWHO�QXW�XVHU�DQG�QRQ-WREDFFR�XVHUV��$PRQJ�
����SDUWLFLSDQWV��PDMRULW\� ��������KDG� WRRWK�EUXVKLQJ�
KDELWV� IROORZHG� E\� XVLQJ� 0LVZDN� ������� 6LJQLILFDQW�
GLIIHUHQFH� ZDV� VHHQ� LQ� WRRWK� EUXVK� KDELWV� DPRQJ�
WREDFFR� XVHU� DQG� QRQ-WREDFFR� XVHU� JURXSV�� *UHDWHU�
SURSRUWLRQ� RI� QRQ-WREDFFR� XVHU� SDUWLFLSDQWV� ��������
KDG� WRRWK� EUXVKLQJ� KDELWV� FRPSDUHG� WR� VPRNHOHVV�
WREDFFR�XVHU�DQG�FLJDUHWWH�VPRNLQJ�XVHU�SDUWLFLSDQWV�
�������DQG��������UHVSHFWLYHO\���,QWHUHVWLQJO\��JUHDWHU�
QXPEHU� RI� VPRNHOHVV� WREDFFR� XVHU� SDUWLFLSDQWV�
�������� XVHG�PLVZDN� WKDQ� WKH� QRQ-XVHU� SDUWLFLSDQWV�
�������0RUHRYHU�� ��� SDUWLFLSDQWV� ������ XVHG� QR� RUDO�
K\JLHQH� DLG� �WRRWK� EUXVKLQJ� RU� PLVZDN��� $PRQJ� WKH�
SDUWLFLSDQWV� HQUROOHG�� VOLJKWO\� OHVV� WKDQ� VL[W\� SHUFHQW�
��������EUXVKHG�RU�XVHG�PLVZDN�DW�OHDVW�RQFH�D�GD\��
IROORZHG�E\�SDUWLFLSDQWV� 
7RRWK� EUXVKLQJ� RU� XVLQJ� PLVZDN� WZLFH� D� GD\� �������
:KHUHDV� RQO\� ����� SDUWLFLSDQWV� EUXVKHG� RU� XVHG�
PLVZDN�WKULFH�D�GD\��7DEOH����� 
6LJQLILFDQW� GLIIHUHQFH� ZDV� SUHVHQW� ZKHQ� FRPSDULQJ�

IUHTXHQF\�RI� WRRWK�EUXVKLQJ�DPRQJ� WREDFFR�XVHU�DQG�
QRQ-WREDFFR� XVHU� VWXG\� JURXSV�� ,Q� WKLV� UHVHDUFK��
JUHDWHU� SURSRUWLRQ� RI� QRQ-WREDFFR� XVHU� JURXS� ������
EUXVKHG� RU� XVHG� 0LVZDN� DW� OHDVW� RQFH� D� GD\�
FRPSDUHG�WR�WREDFFR�XVHU�JURXS��VPRNHOHVV-����DQG�
FLJDUHWWH� XVHU-������ )XUWKHUPRUH�� WKHUH� ZDV� QR�
VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� QRQ-WREDFFR� XVHUV�
������ DQG� VPRNHOHVV� WREDFFR� XVHUV� ������ ZKHQ�
EUXVKLQJ�RU�XVLQJ�PLVZDN�WZLFH�D�GD\��$SDUW�IURP�WKDW��
SDUWLFLSDQWV�ZKR�ZHUH�EUXVKLQJ�RU�XVLQJ�PLVZDN�WKULFH�
D�GD\�ZHUH�DOO�QRQ-WREDFFR�XVHUV��7DEOH�,,,�� 
$GGLWLRQDOO\�� WKHUH� ZDV� D� VLJQLILFDQW� GLIIHUHQFH� LQ�
IUHTXHQF\� RI� WRRWK� EUXVKLQJ� KDELW� EHWZHHQ�PDOH� DQG�
IHPDOH� �������DQG� ������� WZLFH� D� GD\� UHVSHFWLYHO\��
ZKLFK�VKRZHG� WKDW� IHPDOH�KDYH�EHWWHU� WRRWK�EUXVKLQJ�
KDELWV� DV� FRPSDUHG� WR� PDOH�� :KHQ� FRPSDULQJ� WKH�
IHPDOH�QRQ-WREDFFR�XVHU�DQG�PDOH�QRQ-WREDFFR�XVHU��
WKHUH�ZDV�D�VLJQLILFDQW�GLIIHUHQFH�DV�JUHDWHU�QXPEHU�RI�
IHPDOH� QRQ� XVHUV� �������� EUXVK� RU� PLVZDN� WZLFH� D�
GD\�WKDQ�PDOHV�QRQ�WREDFFR�XVHUV��������7DEOH�,9�� 
&KL-VTXDUH�WHVW�ZDV�FRQGXFWHG�EHWZHHQ�WREDFFR�XVHU�
DQG� WRRWK� EUXVKLQJ� KDELW�� $� VWDWLVWLFDOO\� VLJQLILFDQW�
DVVRFLDWLRQ�EHWZHHQ�WREDFFR�XVHU�DQG�WRRWK�EUXVKLQJ�
KDELW�� Ȥ�����  � ������� S �� ����� ZDV� UHFRUGHG�� 7KH�
DVVRFLDWLRQ� ZDV� PRGHUDWHO\� VWURQJ� �&RKHQ�� �������
&UDPHU
V�9� ������ 
7KHUH� ZDV� D� VWDWLVWLFDOO\� VLJQLILFDQW� DVVRFLDWLRQ�
EHWZHHQ� WKH� YDULDEOHV�� 7KHUHIRUH�� ZH� FDQ� UHMHFW� WKH�
QXOO�K\SRWKHVLV�DQG�DFFHSW�WKH�DOWHUQDWLYH�K\SRWKHVLV� 

0XKDPPDG�6DDG�6KDLNK��0RKLG�$EUDU�/RQH��0XKDPPDG�6LEJKDWXOODK�.KDQ��.HIL�,TEDO��6DDG�8GGLQ�6LGGLTXL��6\HG�.DVKLI�$EUDU��HW�DO� 

��� 
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*HQGHU 1RQ-8VHUV�
�Q ���� &LJDUHWWH�6PRNLQJ 6PRNHOHVV� 

7REDFFR�XVHUV 
8VHUV�RI�ERWK�FLJDUHWWHV�
DQG�VPRNHOHVV�WREDFFR 7RWDO 

0DOH �������� ������� ������� ����� ���������� 

)HPDOH �������� ������ �������� ������� ���������� 
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2YHUDOO�� QRQ-WREDFFR� FRQVXPHUV� EUXVKHG� D� ORW� PRUH�
RIWHQ� WKDQ� FRQVXPHUV�� 7KLV� ZDV� FRQVLVWHQW� ZLWK� WKH�
ILQGLQJV�RI�WKH�$JERU�$0���������1RW�RQO\�GLG�WREDFFR�
XVHUV� UHSRUWHG� IROORZLQJ� OHVV� WKDQ� WKH�PLQLPXP� RUDO�
K\JLHQH� UHFRPPHQGDWLRQV�� WKH� DPRXQW� RI� WREDFFR�
XVDJH� ZDV� LQYHUVHO\� DVVRFLDWHG� WR� WKH� IUHTXHQF\� RI�
ERWK�WRRWK�EUXVKLQJ�RU�PLVZDN�XVH��7KH�WRRWK�EUXVKLQJ�
IUHTXHQF\� DPRQJ� VPRNHOHVV� WREDFFR� XVHUV� ZDV�
SDUWLFXODUO\� ORZ�� 7KH� LPSRUWDQFH� RI� WKLV� ILQGLQJ�
LQFUHDVHV��JLYHQ� WKH�GHWULPHQWDO�HIIHFWV�RI�VPRNHOHVV�
WREDFFR� RQ� RUDO� KHDOWK���� � :KLOH� WKHUH� DUH� VRPH�
GLVDJUHHPHQWV�DERXW� WKH� UHODWLYH� UROH�RI�RUDO�EDFWHULD�
DQG�WREDFFR�XVH�DV�SURPRWHUV�RI�SHULRGRQWDO�GLVHDVH�
VWXG\�� LW� LV� VKRZQ� WKDW� WKH� XVH� RI� SODTXH� FRQWURO�
K\JLHQH� UHJLPHQV� PD\� SUHYHQW� RU� VORZ� GRZQ� WKH�
GHYHORSPHQW� RI� SHULRGRQWDO� GLVHDVH�� ZKLFK� LV� FOHDUO\�
OLQNHG�WR�WREDFFR�XVH���� 
7KH�YROXPH�RI�WREDFFR�FRQVXPSWLRQ�ZDV�FRQWUDU\�ZLWK�
WKH� OHYHO� RI� ERWK� WRRWK� EUXVKLQJ� DQG� PLVZDN�
DSSOLFDWLRQ������� 7KH� VLJQLILFDQFH� RI� WKLV� REVHUYDWLRQ�
ULVHV�LQ�YLHZ�RI�WKH�DGYHUVH�FRQVHTXHQFHV�RI�WREDFFR�
RQ�RUDO�KHDOWK������� 
6HYHUDO� UHSRUWV� KDYH� GHPRQVWUDWHG� FR-YDULDWLRQ� LQ�
KHDOWK-HQKDQFLQJ� EHKDYLRXUV�� 7KHUHIRUH�� WKRVH�
HQJDJHG� LQ� WKH� XQVDIH� SUDFWLFH� RI� FLJDUHWWH�
FRQVXPSWLRQ� ZLOO� EH� OHVV� LQFOLQHG� WR� SDUWLFLSDWH� LQ�
KHDOWK-HQKDQFLQJ� SUDFWLFHV� VXFK� DV� UHFRPPHQGHG�
RUDO� FDUH���� 7KLV� UHVHDUFK� IXUWKHU� DXWKHQWLFDWHV� WKH�
QHFHVVLW\� IRU� GHQWDO� SURIHVVLRQDOV� WR� DVVHVV� SDWLHQW¶V�
FLJDUHWWH� DQG� VPRNHOHVV� WREDFFR� XVH���� 'XULQJ� D�
SHULRG� ZKHQ� VPRNLQJ� WREDFFR� LV� LQFUHDVLQJ��
SDUWLFXODUO\� DPRQJ� \RXQJ� SHRSOH� ZKR� DUH� QRW�
LQIRUPHG� DERXW� WKH� KHDOWK� ULVNV� DVVRFLDWHG� ZLWK� LWV�
XVDJH�� GHQWDO� SURIHVVLRQDOV� FDQ� KDYH� DQ� HIIHFW� RQ�
UHGXFLQJ� LQLWLDWLRQ� DQG� SURPRWLQJ� DEVWLQHQFH� DPRQJ�
\RXQJ�SHRSOH�E\�RIIHULQJ�EULHI�DGYLFH�DQG�DZDUHQHVV�

FRQWHQW� RQ� KHDOWK� ULVNV����0XOWLSOH� VWXGLHV� LQ� WKH�SDVW�
KDYH� UHSRUWHG� WKH� FRQWULEXWLRQ� RI� GHQWLVWV� UHODWHG� WR�
VPRNLQJ� FHVVDWLRQ� FRXQVHOOLQJ� DQG� DGYLVH� UHODWHG� WR�
LWV� XVDJH� DQG� LQGLYLGXDO� EHKDYLRUDO� FRXQVHOOLQJ� KDYH�
SURYHQ�WR�EH�WKH�EHVW�PHWKRG�LQ�VPRNLQJ�FHVVDWLRQ����
2XU�ILQGLQJV�SURYLGH�DGGLWLRQDO�UDWLRQDOH�IRU�WKLV��0DQ\�
QDWLRQV�KDYH�EXLOW�PHWKRGV�RI�LQWHJUDWLQJ�DQWL-VPRNLQJ�
PHDVXUHV� LQWR� GDLO\� URXWLQH� GHQWDO� FKHFNXSV��
1XPHURXV� UHSRUWV�� LQFOXGLQJ� WKRVH� UHSRUWHG� E\�
9HQGUHOO� 5DQNLQ� .� �������� VKRZ� WKDW� WUDLQLQJ� WKH�
SUDFWLWLRQHUV� LV� D� NH\� WR� WKH� DSSOLFDWLRQ� RI�
UHFRPPHQGDWLRQV� WR� KHOS� SHRSOH� VWRS� VPRNLQJ��
PDLQWDLQLQJ�D�KLJK�GHJUHH�RI�FDUH�DQG�HIILFDF\��.LP�HW�
DO�ZKR�UHFUXLWHG����PHQ�DQG����ZRPHQ�LQ�KLV�WULDO��WKH�
H[SHULPHQWDO� FRQGLWLRQ� UHFHLYHG� HLJKW� ZHHNO\� ��-
PLQXWH� LQGLYLGXDOL]HG� FRXQVHOLQJ� VHVVLRQV�
LQFRUSRUDWLQJ�.RUHDQ-VSHFLILF�FXOWXUDO� HOHPHQWV��ZKLOH�
WKH�FRQWURO�FRQGLWLRQ� UHFHLYHG�HLJKW�ZHHNO\���-PLQXWH�
LQGLYLGXDOL]HG� FRXQVHOLQJ� VHVVLRQV� WKDW� ZHUH� QRW�
FXOWXUDOO\� DGDSWHG�� $OO� SDUWLFLSDQWV� UHFHLYHG� QLFRWLQH�
SDWFKHV�IRU���ZHHNV���� 
)DQVKDZH�75�������� GHPRQVWUDWHG�WKDW�HQFRXUDJLQJ�
SDWLHQWV� WR� TXLW� WREDFFR� LQWDNH� LV� D� SURIHVVLRQDO�
UHVSRQVLELOLW\�� $GGLWLRQDOO\�� WREDFFR� XVHUV� ZKR� DUH�
LQWHUHVWHG� LQ� TXLWWLQJ� FDQ� UHFHLYH� WREDFFR� FHVVDWLRQ�
VHUYLFHV� IURP� GHQWDO� FDUH� SURYLGHUV�� 'LIILFXOW\� LQ�
OHDYLQJ� WKLV� KDUPIXO� KDELW� LV� D� FUXFLDO� HOHPHQW��
7REDFFR�FRQVXPHUV�LQYROYHG�LQ�TXLWWLQJ�DUH�DOVR�PRUH�
OLNHO\� WR� EH� FRQILGHQW� VHHNLQJ� JXLGDQFH� WR� OHDYH�� 6R��
KHUH� WKH� TXHVWLRQ� DULVHV� �'R� \RX� ZDQW� WR� TXLW"´�
'HQWLVWV�FDQ�DVVHVV�ZKLFK�SDWLHQWV�PD\�EH�LQVXOWHG�RU�
LQVHQVLWLYH� WR� WHUPLQDWLRQ� DGYLFH�� 7KHUH� DUH� D� YDULHW\�
RI�DSSURDFKHV�WR�KHOS�SDWLHQWV�VWRS�VPRNLQJ�WKDW�FDQ�
EH�IROORZHG�E\�WKHLU�GHQWLVWV�WKDW�DUH�W\SLFDOO\�VNLOOHG�LQ�
FRQVXPHU�EHKDYLRXU�PDQDJHPHQW��� 
6RPH� VWXGLHV� VD\� WKDW� D� SDUWLFXODU� VWUDWHJ\� RU� D�
FRPELQDWLRQ� RI� DSSURDFKHV� FDQ� EH� XWLOL]HG� DW� WKH�

+DELWV�RI�7RRWK�%UXVKLQJ�DQG�7REDFFR�%HWHO�1XW 
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VDPH�WLPH��EDVHG�RQ�WKH�GHJUHH�RI�DGGLFWLRQ����*LYHQ�
FXUUHQW�UHVHDUFK�DQG�WKH�VXLWDELOLW\�RI�GHQWDO�FOLQLFV�WR�
SUHYHQW� VPRNLQJ� DQG� PRWLYDWH� SDWLHQWV� WR� VWRS��
DZDUHQHVV� DQG� H[HFXWLRQ� RI� VXFK� PHWKRGV� LV� TXLWH�
ORZ�LQ�HYHU\GD\�GHQWDO�SUDFWLFH��� 
7R� PDNH� WKLV� PRUH� VXFFHVVIXO�� WKH� JXLGHOLQHV� IRU�
DYRLGDQFH�RI�WREDFFR�XVDJH�DQG�RUDO�KHDOWK�UHJLPHQV�
LQ�WKH�SDWLHQW¶V�FKDUW�DUH�DGYRFDWHG��VR�WKH�GHQWLVW�FDQ�
UHLQIRUFH� WKHVH� HQGRUVHPHQWV� RQ� VXFFHHGLQJ�
DSSRLQWPHQWV� 
2QH�RI�WKLV�VWXG\
V�GUDZEDFNV�ZDV�WKH�OLPLWHG�VDPSOH�
VL]H� RI� WKH� GHQWDO� SDWLHQWV�� 6HOI-UHSRUWLQJ� ZDV�
HQFRXQWHUHG� DV� D� ELDV� LQ� WKLV� VWXG\�� +RZHYHU�� LI� WKH�
KLVWRU\� IRUP� KDG� LQFOXGHG� TXHVWLRQV� DERXW� RWKHU�
PHWKRGV� �DSDUW� IURP� WRRWK� EUXVKLQJ� RU� PLVZDN�� RI�
SODTXH� FRQWURO� DQG� WKH� QXPEHU� RI� DFFHVV� WR� GHQWDO�
KHDOWK�VHUYLFHV�LW�ZRXOG�KDYH�EHHQ�PHOLRUDWHG�IXUWKHU� 

&21&/86,21 

7KH� UHVXOWV� RI� WKH� VWXG\� VXJJHVW� WKDW� GHQWDO� SDWLHQWV�
XVLQJ� WREDFFR� UHSRUWHG� VSHFLILFDOO\� SRRU� RUDO� K\JLHQH�
SUDFWLFHV� DV� FRPSDUHG� WR� QRQ-XVHUV�� 7KLV�
QHFHVVLWDWHV�WR�LGHQWLI\�HYHU\�WREDFFR�XVHU�DQG�DOVR�WR�
VHSDUDWH� FLJDUHWWH� VPRNHUV� IURP� VPRNHOHVV� WREDFFR�
XVHUV�� 7KHVH� LQGLYLGXDOV�PD\� WKHQ� EH� DLPHG� IRU� RUDO�
K\JLHQH�FRPSOLDQFH�DQG�WREDFFR�FHVVDWLRQ�VHUYLFHV� 

(WKLFDO� SHUPLVVLRQ�� -LQQDK� 6LQGK� 0HGLFDO�
8QLYHUVLW\� .DUDFKL� ,5%� OHWWHU� 1R�� � -608�,5%������-
�����GDWHG���-��-����� 
&RQIOLFW�RI�,QWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW�� 
)XQGLQJ��7KHUH�ZDV�QR�DQ\�IXQGLQJ�DJHQF\� 

$87+25�&2175,%87,216 

6KDLNK�06��'HVLJQ��FRQFHSW 
/RQH�0$��6HDUFK�VWUDWHJLHV 
.KDQ�06��'UDIWLQJ�WKH�UHVHDUFK 
,TEDO�.��(GLWHG�	�UHYLVHG�PDQXVFULSW 
6LGGLTXL�6��3UHSDUH�UHVXOWV 
$EUDU�6.��$SSURYHG�ILQDO�YHUVLRQ��ZURWH�GLVFXVVLRQ 
$OODQD�5��$QDO\VLV�	�LQWHUSUHWDWLRQ�RI�UHVXOWV 
.XPDU�/.��(GLWHG�	�UHYLVHG�PDQXVFULSW 

5()(5(1&(6 

�� &KDIIHH�%:��&RXFK�(7��5\GHU�0,��7KH� WREDFFR-
XVLQJ� SHULRGRQWDO� SDWLHQW�� UROH� RI� WKH� GHQWDO�
SUDFWLWLRQHU� LQ� WREDFFR� FHVVDWLRQ� DQG� SHULRGRQWDO�
GLVHDVH� PDQDJHPHQW�� 3HULRGRQWRO�� ������ ������
���������-����GRL����������SUG������� 

�� *LODQL� 6,�� /HRQ� '$�� 3UHYDOHQFH� DQG�
VRFLRGHPRJUDSKLF� GHWHUPLQDQWV� RI� WREDFFR� XVH�
DPRQJ�DGXOWV�LQ�3DNLVWDQ��ILQGLQJV�RI�D�QDWLRQZLGH�
VXUYH\� FRQGXFWHG� LQ� ������ 3RSXO� +HDOWK� 0HWU��
�����������������GRL��������������-����-��-��� 

�� *XSWD� 3&�� 5D\� &6�� 6PRNHOHVV� WREDFFR� DQG�
KHDOWK�LQ�,QGLD�DQG�6RXWK�$VLD� 5HVSLURORJ\��������
���������-�����GRL���������M�����-����������������[ 

�� %HUJ� &-�� $MD\� 96�� $OL� 0.�� .RQGDO� '�� .KDQ�+0��
6KLYDVKDQNDU�5��HW� DO��$�FURVV-VHFWLRQDO�VWXG\�RI�

WKH� SUHYDOHQFH� DQG� FRUUHODWHV� RI� WREDFFR� XVH� LQ�
&KHQQDL�� 'HOKL�� DQG� .DUDFKL�� GDWD� IURP� WKH�
&$556�VWXG\��%0&�SXEOLF�KHDOWK�����������������
GRL����������V�����-���-����-]� 

�� 0XWKXNULVKQDQ�$��:DUQDNXODVXUL\D�6��2UDO�KHDOWK�
FRQVHTXHQFHV�RI�VPRNHOHVV�WREDFFR�XVH��,QGLDQ�-�
0HG�5HV������������������-��� 

�� 1RFLWL� )+� -U�� &DVDWL� 0=�� 'XDUWH� 30�� &XUUHQW�
SHUVSHFWLYH� RI� WKH� LPSDFW� RI� VPRNLQJ� RQ� WKH�
SURJUHVVLRQ� DQG� WUHDWPHQW� RI� SHULRGRQWLWLV��
3HULRGRQWRO� ������ ������ ���������-�����
GRL���������SUG������� 

�� +DQ�.��3DUN�-%��$VVRFLDWLRQ�EHWZHHQ�RUDO� KHDOWK�
EHKDYLRU� DQG� SHULRGRQWDO� GLVHDVH� DPRQJ�.RUHDQ�
DGXOWV�� 7KH� .RUHD� QDWLRQDO� KHDOWK� DQG� QXWULWLRQ�
H[DPLQDWLRQ�VXUYH\��0HGLFLQH�������������H����� 

�� *XSWD� %�� %UD\� )�� .XPDU� 1�� -RKQVRQ� 1:��
$VVRFLDWLRQV� EHWZHHQ� RUDO� K\JLHQH� KDELWV�� GLHW��
WREDFFR� DQG� DOFRKRO� DQG� ULVN� RI� RUDO� FDQFHU�� $�
FDVH-FRQWURO� VWXG\� IURP� ,QGLD� &DQFHU� (SLGHPLRO��
�����������-����GRL���������M�FDQHS������������ 

�� %HUJVWU|P� -�� 2UDO� K\JLHQH� FRPSOLDQFH� DQG�
JLQJLYLWLV� H[SUHVVLRQ� LQ� FLJDUHWWH� VPRNHUV� 6FDQG�
-� 'HQW� 5HV�� ������ ������� ���-����� GRL���������
M�����-�����������WE������[ 

��� $QGUHZV� -$�� 6HYHUVRQ� ++�� /LFKWHQVWHLQ� (��
*RUGRQ� -6�� 5HODWLRQVKLS� EHWZHHQ� WREDFFR� XVH�
DQG�VHOI-UHSRUWHG�RUDO� K\JLHQH�KDELWV� -�$P�'HQW�
$VVRF�� ������ �������� ���-����� GRL����������
MDGD�DUFKLYH����������� 

��� $JERU�$0��-XSNZR�<��2UDO�+HDOWK�RI�7REDFFR�DQG�
1RQ-7REDFFR�&RQVXPHUV� ,Q\DRXQGH��&DPHURRQ��
(XU�-�'HQW�2UDO�+HDOWK���������������-��� 

��� (EEHUW� -2��(OUDVKLGL�0<��6WHDG�/)�� ,QWHUYHQWLRQV�
IRU� VPRNHOHVV� WREDFFR� XVH� FHVVDWLRQ� &RFKUDQH�
'DWDEDVH� 6\VW� 5HY�� ������ ���������� &'��������
GRL�������������������&'�������SXE�� 

��� 1D]LU�0$�� 3UHYDOHQFH� RI� SHULRGRQWDO� GLVHDVH�� LWV�
DVVRFLDWLRQ� ZLWK� V\VWHPLF� GLVHDVHV� DQG�
SUHYHQWLRQ� ,QW�-�+HDOWK�6FL��4DVVLP����������������
��-��� 

��� $O-4XUDVKL�+��$O-)DUHD�0��$O-4XUDL�7��$O-.DGL�0��
$O-%DVVDP� %�� 1D]LU� 0$�� &RPSDULVRQ� RI� RUDO�
K\JLHQH� SUDFWLFHV� DQG� RUDO� KHDOWK� SUREOHPV�
DPRQJ�VPRNHU�DQG�QRQ-VPRNHU�PDOH�DGROHVFHQWV�
LQ� WKH�(DVWHUQ�3URYLQFH�RI�6DXGL�$UDELD��6DXGL�-�
'HQW�5HV�����������������-��� 

��� &ULWFKOH\� -$�� 8QDO� %�� +HDOWK� HIIHFWV� DVVRFLDWHG�
ZLWK� VPRNHOHVV� WREDFFR�� D� V\VWHPDWLF�
UHYLHZ� 7KRUD[�� ������ ������� ���-�����
GRL���������WKRUD[���������� 

��� 6KDK�$+��(O-+DGGDG�6$��2UDO� K\JLHQH� EHKDYLRU��
VPRNLQJ�� DQG� SHUFHLYHG� RUDO� KHDOWK� SUREOHPV�
DPRQJ� XQLYHUVLW\� VWXGHQWV�� -� ,QW� 6RF� 3UHY�
&RPPXQLW\� 'HQW�� ������ ������ ���-����
GRL�������������-������������� 

��� 5REHUWV� 1-�� .HUU� 60�� 6PLWK� 606�� %HKDYLRUDO�
LQWHUYHQWLRQV� DVVRFLDWHG� ZLWK� VPRNLQJ� FHVVDWLRQ�

0XKDPPDG�6DDG�6KDLNK��0RKLG�$EUDU�/RQH��0XKDPPDG�6LEJKDWXOODK�.KDQ��.HIL�,TEDO��6DDG�8GGLQ�6LGGLTXL��6\HG�.DVKLI�$EUDU��HW�DO� 

��� 



 

-�/LDTXDW�8QL�0HG�+HDOWK�6FL�$35,/�-�-81(�������9RO�����1R���� 

LQ� WKH� WUHDWPHQW� RI� WREDFFR� XVH�� +HDOWK� 6HUY�
,QVLJKWV�������������-��� 

��� 7KRPDV�-��.XPDU�59��$NKLO�6��6DML�$0��,\SH�$.��
$QWRQ\� '�� 3UHYDOHQFH� RI� VPRNLQJ� DPRQJ� GHQWDO�
VWXGHQWV� DQG� JDXJLQJ� WKHLU� NQRZOHGJH� DERXW�
WREDFFR� FHVVDWLRQ� PHWKRGV�� $Q� RULJLQDO� VWXG\�� -�
)DPLO\�0HG�3ULP�&DUH������������������-�� 

��� :HVW� 5�� 7REDFFR� VPRNLQJ�� +HDOWK� LPSDFW��
SUHYDOHQFH�� FRUUHODWHV� DQG� LQWHUYHQWLRQV� 3V\FKRO�
+HDOWK�� ������ ������� ����-������ GRL�������������
�������������������� 

��� /DQFDVWHU� 7�� 6WHDG� /)�� ,QGLYLGXDO� EHKDYLRXUDO�
FRXQVHOOLQJ� IRU� VPRNLQJ� FHVVDWLRQ� &RFKUDQH�
'DWDEDVH� 6\VW� 5HY�� ������ ������ &'��������
GRL�������������������&'�������SXE�� 

��� 9HQGUHOO� 5DQNLQ� .�� -RQHV� '/�� &UHZV� .0��
7REDFFR� FHVVDWLRQ� HGXFDWLRQ� IRU� GHQWLVWV�� DQ�
HYDOXDWLRQ� RI� WKH� OHFWXUH� IRUPDW� -� &DQFHU� (GXF��
������ ������� ���-����� GRL����� �����V�����-���-
����-�� 

��� .LP� 66�� .LP� 6+�� )DQJ� +�� .ZRQ� 6�� 6KHOOH\� '��
=LHGRQLV� '�� $� &XOWXUDOO\� $GDSWHG� 6PRNLQJ�
&HVVDWLRQ� ,QWHUYHQWLRQ� IRU� .RUHDQ� $PHULFDQV�� $�

0HGLDWLQJ� (IIHFW� RI� 3HUFHLYHG� )DPLO\� 1RUP�
7RZDUG�4XLWWLQJ� -�,PPLJU�0LQRU�+HDOWK����������
���������-������GRL���������V�����-���-����-�� 

��� )DQVKDZH� 75�� +DUWPDQQ-%R\FH� -�� 3HUHUD� 5��
/LQGVRQ� 1�� &RPSHWLWLRQV� IRU� VPRNLQJ�
FHVVDWLRQ� &RFKUDQH�'DWDEDVH�6\VW�5HY���������
����� &'�������� � GRL����������
���������&'������ 

��� YDQ� GHU� :DDO� ,�� $UH� ZH� DEOH� WR� UHGXFH� WKH�
PRUWDOLW\� DQG� PRUELGLW\� RI� RUDO� FDQFHU�� VRPH�
FRQVLGHUDWLRQV� 0HG� 2UDO� 3DWRO� 2UDO� &LU� %XFDO��
������ ������� H��-H���� GRL����� �����
PHGRUDO������� 

��� 3DL� $�� 3UDVDG� 6�� $WWHPSWLQJ� WREDFFR� FHVVDWLRQ--
DQ� RUDO� SK\VLFLDQ
V� SHUVSHFWLYH� $VLDQ� 3DF� -�
&DQFHU� 3UHY�� ������ �������� ����-������
GRL���������DSMFS����������������� 

��� $PHPRUL�0�� .RUKRQHQ� 7�� .LQQXQHQ� 7��0LFKLH� 6��
0XUWRPDD� +�� (QKDQFLQJ� LPSOHPHQWDWLRQ� RI�
WREDFFR�XVH�SUHYHQWLRQ�DQG�FHVVDWLRQ�FRXQVHOOLQJ�
JXLGHOLQH� DPRQJ� GHQWDO� SURYLGHUV�� D� FOXVWHU�
UDQGRPLVHG�FRQWUROOHG� WULDO� ,PSOHPHQW�6FL�� ������
�������GRL�������������-����-�-��� 

+DELWV�RI�7RRWK�%UXVKLQJ�DQG�7REDFFR�%HWHO�1XW 

��� 

$87+25�$)),/,$7,21� 
 

'U��0XKDPPDG�6DDG�6KDLNK 
$VVLVWDQW�3URIHVVRU 
6LQGK�,QVWLWXWH�RI�2UDO�+HDOWK�6FLHQFHV��6,2+6� 
-LQQDK�6LQGK�0HGLFDO�8QLYHUVLW\��-608� 
.DUDFKL��6LQGK-3DNLVWDQ� 
 

'U��0RKLG�$EUDU�/RQH 
$VVLVWDQW�3URIHVVRU� 
6,2+6��-608��.DUDFKL��6LQGK-3DNLVWDQ� 
 

'U��0XKDPPDG�6LEJKDWXOODK�.KDQ 
$VVLVWDQW�3URIHVVRU� 
6,2+6��-608��.DUDFKL��6LQGK-3DNLVWDQ� 
 

'U��.HIL�,TEDO 
3URIHVVRU 
6,2+6��-608��.DUDFKL��6LQGK-3DNLVWDQ� 
 

'U��6DDG�8GGLQ�6LGGLTXL 
$VVLVWDQW�3URIHVVRU 
'RZ�'HQWDO�&ROOHJH��''&� 
'RZ�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV��'8+6� 
.DUDFKL��6LQGK-3DNLVWDQ� 
 

'U��6\HG�.DVKLI�$EUDU��&RUUHVSRQGLQJ�$XWKRU� 
/HFWXUHU�RI�3HULRGRQWRORJ\ 
''&��'8+6��.DUDFKL��6LQGK-3DNLVWDQ� 
(PDLO��GRFBNDVK#KRWPDLO�FRP 
 

'U��5DKHHO�$OODQD 
0VF�7UDLQHH��(SLGHPLRORJ\�DQG�%LRVWDWLVWLFV 
'RZ�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV��.DUDFKL��6LQGK-3DNLVWDQ� 
 

'U��/RYHNHVK�.XPDU 
6HQLRU�5HJLVWUDU��''&��'8+6��.DUDFKL��6LQGK-3DNLVWDQ�� 


