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�������� $Q� DQDO\VLV� RI� WKH� GDWD� IURP� $SULO� ���� ����� WR� -XQH� ��� ����� DOORZHG� XV� WR� FODULI\� WKH� DYHUDJH�
SURSRUWLRQ� EHWZHHQ� SDWLHQWV� ZLWK� DQG� ZLWKRXW� V\PSWRPV�� ZKLFK� LV� ������ WR� ������ ZLWK� D� FHUWDLQ� ELDV�
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.(<:25'6�� 7KH� QRYHO� FRURQDYLUXV� LQIHFWLRQ� �&29,'-����� $V\PSWRPDWLF� SDWLHQWV�� 6\PSWRPDWLF�
SDWLHQWV��,QIRUPDWLRQ�WKHRU\��(QWURS\�DQDO\VLV��$OWHUQDWLYH�VLJQV��+HDOWK�VWDWLVWLFV�� 
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7KH� QRYHO� FRURQDYLUXV� LQIHFWLRQ� FDQ� RIWHQ� EH�
DV\PSWRPDWLF�� PDNLQJ� WHVWLQJ� IRU� &29,'-��� D� NH\�
GLDJQRVWLF� PHWKRG����� ,Q� 5XVVLD�� VWDWLVWLFV� RQ�
DV\PSWRPDWLF� SDWLHQWV� KDV� EHHQ� UHJXODUO\� SXEOLVKHG�
VLQFH� $SULO� ������ ZKHQ� LW� EHFDPH� FOHDU� WKDW� WKH�
SHUFHQWDJH� RI� DV\PSWRPDWLF� FDUULHUV�RI�6$56-&R9-��
KDV�D�VWHDGLO\�LQFUHDVLQJ�WUHQG������� 
7KH� SXUSRVH� RI� WKLV� SDSHU� LV� WR� VWXG\� WKH� FKDQJH� LQ�
WKH� UDWLR� RI� &29,'-LQIHFWHG� SDWLHQWV� LQ� 5XVVLD� ZLWK�
DQG� ZLWKRXW� V\PSWRPV� IRU� WKH� SHULRG� IURP� $SULO� �� WR�
-XQH� ��� ������ DV� ZHOO� DV� EDVHG� RQ� WKH� UDWLRV� RI�
HQWURS\�� ZKLFK� LV� D� NH\� SDUDPHWHU� LQ� WKH� LQIRUPDWLRQ�
WKHRU\� LQGLFDWLQJ� D� PHDVXUH� RI� �GLVRUGHU�� RI� WKH�
SKHQRPHQRQ�XQGHU�VWXG\���� 

&$6(�5(3257 

7KLV� FDVH� UHSRUW� FRQWDLQV� DQ�DQDO\VLV� RI� VWDWLVWLFV�RQ�
WKH� QRYHO� FRURQDYLUXV� LQIHFWLRQ� LQ� WKH� 5XVVLDQ�
)HGHUDWLRQ�� $� VRXUFH� IRU� WKLV� ZRUN� ZHUH� UHSRUWV�
FRQWDLQLQJ� LQIRUPDWLRQ�RQ� WKH�QXPEHU�RI�SDWLHQWV�DQG�
WKH�SHUFHQWDJH�RI�DV\PSWRPDWLF�FDUULHUV�RI� WKH�QRYHO�
FRURQDYLUXV� LQIHFWLRQ�DV�RI�$SULO���DQG��������������DV�
ZHOO�DV� UHJXODUO\�SXEOLVKHG�VWDWLVWLFV� �IURP�$SULO���� WR�
-XQH����������IRU�WKH�QRYHO�FRURQDYLUXV�LQIHFWLRQ�LQ�WKH�
5XVVLDQ�)HGHUDWLRQ��7DEOH�,��� 
7KH�GDLO\� SHUFHQWDJHV�RI�SDWLHQWV�ZLWK� V\PSWRPV��DV�
ZHOO� DV� WKH� PHDQ� SHUFHQWDJHV� RI� SDWLHQWV� ZLWK� DQG�
ZLWKRXW� V\PSWRPV�� ZHUH� GHWHUPLQHG� LQ� 0LFURVRIW�
([FHO�� 7KH� FDOFXODWLRQ� RI� HQWURS\� �LQ� ELWV��� ZDV�
SHUIRUPHG�DFFRUGLQJ�WR�WKH�6KDQQRQ�IRUPXOD 
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ZKHUH� 3L� LV� WKH� SUREDELOLW\� �RFFXUUHQFH�� RI� WKH� L-WK�
RSWLRQ��Q�LV�WKH�QXPEHU�RI�YDOXHV�WKDW�WKH�V\VWHP�FDQ�
WDNH��,Q�WKLV�VWXG\��Q� ���� 
7KH� LQFLGHQFH� RI� SDWLHQWV� ZLWK� V\PSWRPV� �3��  �
:������� DQG� WKH� LQFLGHQFH� RI� SDWLHQWV� ZLWKRXW�
V\PSWRPV��3�� �:��������ZKLFK�FDQ�EH�LQWHUSUHWHG�DV�
DOWHUQDWLYH� VLJQV�� DUH� WDNHQ� LQWR� DFFRXQW� DV� YDULDQWV�
IRU� WKH�PHDVXUH�RI�GLVRUGHU�EHLQJ�HYDOXDWHG��(QWURS\�
SDUDPHWHUV�IRU�WZR�JURXSV�RI�SDWLHQWV�ZHUH�FDOFXODWHG�
E\�DQ�RQOLQH�FDOFXODWRU��KWWSV���SODQHWFDOF�UX�������� 
2EYLRXVO\�� WKH� HQWURS\� RI� WKH� QRYHO� FRURQDYLUXV�
LQIHFWLRQ� FKDQJHG� IROORZLQJ� D� FKDQJH� LQ� WKH� UDWLR� RI�
SDWLHQWV�ZLWK�DQG�ZLWKRXW�V\PSWRPV��7KDW�LV��LI�RQ�$SULO�

��� ������ RQO\� HYHU\� ILIWK� SDWLHQW� KDG� QR� FOLQLFDO�
PDQLIHVWDWLRQV�RI�WKH�QRYHO�FRURQDYLUXV�LQIHFWLRQ��WKHQ�
E\� $SULO� ���� ������ WKH� LQFLGHQFH� RI� DV\PSWRPDWLF�
FDUULHUV� RI� WKH� YLUXV� KDV� LQFUHDVHG�� DQG� HYHU\� WKLUG�
SDWLHQW�KDG�QR�FKDUDFWHULVWLF�V\PSWRPV�����2Q�0D\����
������ D� SDULW\� UDWLR� RI� SDWLHQWV� ZLWK� DQG� ZLWKRXW�
V\PSWRPV� ZDV� UHFRUGHG��� 7KLV� VKRZV� WKDW� HYHU\�
VHFRQG� SDWLHQW� ZDV� FKDUDFWHUL]HG� E\� DV\PSWRPDWLF�
FDUULHU�VWDWH��7DEOH�,,��� ,Q� WHUPV�RI� LQIRUPDWLRQ�WKHRU\��
WKH�PRVW�FOLQLFDOO\�LQIRUPDWLYH�DQG�VWDEOH�VWDJH�LV�$SULO�
��� ������ VLQFH� WKH� HQWURS\� YDOXH� LV�PLQLPXP�� VR� WKH�
GLVHDVH� GLDJQRVLV� LV� VXSSRUWHG� E\� W\SLFDO� V\PSWRPV��
:LWK� WKH� LQFUHDVLQJ� LQFLGHQFH� RI� DV\PSWRPDWLF�
SDWLHQWV�E\�$SULO����������WKH�HQWURS\�YDOXH�LQFUHDVHV��
ZKLFK�LQWURGXFHV�LQIRUPDWLRQDO�XQFHUWDLQW\�DW�WKH�OHYHO�
RI� YLVXDO� PDQLIHVWDWLRQV� RI� WKH� GLVHDVH�� 2Q� 0D\� ���
������DQ�DOPRVW�HTXLOLEULXP�VLWXDWLRQ�IRU�SDWLHQWV�ZLWK�
DQG� ZLWKRXW� V\PSWRPV� ZDV� HVWDEOLVKHG�� ZKLFK�
HQVXUHG� WKH� PD[LPXP� OHYHO� RI� HQWURS\�� VKRZLQJ� D�
VLJQLILFDQW� LQIRUPDWLRQDO� XQFHUWDLQW\� RI� WKH� LQIHFWLRQ�
�7DEOH�,,�� 
,Q� WKLV� UHJDUG�� ODERUDWRU\� GLDJQRVLV� LV� EHFRPLQJ� D�
GHFLVLYH� IDFWRU� LQ� WKH� LGHQWLILFDWLRQ� RI� WKLV� QRVRORJ\��
ZKLFK� LV� FKDUDFWHUL]HG� E\� WKH� LQFUHDVLQJ� WUHQG� RI�
DV\PSWRPDWLF� FDUULHUV� RI� WKH� QRYHO� FRURQDYLUXV�
LQIHFWLRQ�� ,Q� WKH� DEVHQFH� RI� ODERUDWRU\� GLDJQRVWLFV� RU�
XQWLPHO\�WHVWLQJ��DV\PSWRPDWLF�FDUULHUV�SUHVHQW�D�UHDO�
KD]DUG� IRU� WKH� IXUWKHU� VSUHDG� RI� WKH� GLVHDVH� GXH� WR�
WKHLU�VRFLDO�DFWLYLW\�� 
7KLV�LV�GXH�WR�WKH�IDFW�WKDW�GRFWRUV��GXH�WR�WKH�ODFN�RI�
FOLQLFDO� SUHVHQWDWLRQ�� FDQQRW� LGHQWLI\� WKH� QRVRORJ\� E\�
H[WHUQDO� PDQLIHVWDWLRQV��� DQG� WKRVH� LQIHFWHG� GR� QRW�
SHUFHLYH� WKHPVHOYHV� DV� GLVHDVHG�� VLQFH� WKH� LQIHFWLRQ�
LV�DV\PSWRPDWLF� 
$� PRUH� GHWDLOHG� DQDO\VLV� RI� WKH� WUHQG� VHULHV� RI�
SHUFHQWDJHV� RI� SDWLHQWV� ZLWK� DQG� ZLWKRXW� V\PSWRPV�
ZDV�SHUIRUPHG�IRU�WKH�SHULRG�IURP�$SULO����WR�-XQH����
����� �7DEOH� ,���� ,W� ZDV� IRXQG� WKDW� WKH� DYHUDJH�
SHUFHQWDJH� RI� SDWLHQWV� ZLWK� &29,'-��� V\PSWRPV� LV�
PRUH� WKDQ� ����� ZKLOH� WKH� SHUFHQWDJH� RI� SDWLHQWV�
ZLWKRXW�V\PSWRPV�LV�DERXW������ZKLFK�JLYHV�WKH�EDVLV�
IRU� WKH� IROORZLQJ� DSSUR[LPDWH� SURSRUWLRQ�� �����Ŷ� WR�
�����Ƒ��6XFK�UDWLR�VKRZV�VRPH�GRPLQDQFH�RI�SDWLHQWV�
ZLWK� FOLQLFDO� PDQLIHVWDWLRQV� RI� WKH� LQIHFWLRXV� GLVHDVH��
(QWURS\�IRU�WKLV�UDWLR�LV�DW�WKH�OHYHO�RI��������� 
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:KHQ� GLVFXVVLQJ� WKH� UHVXOWV� REWDLQHG�� LW� LV� LPSRUWDQW�
WR� VSHFLI\� WKDW� EOXUULQJ� RU� FRPSOHWH� DEVHQFH� RI�
V\PSWRPV� LV�RQH�RI� WKH� IDFWRUV� IRU� WKH� IXUWKHU�VSUHDG�
RI� WKH�QRYHO�FRURQDYLUXV� LQIHFWLRQ��VLQFH�WKH�FDUULHU�RI�
WKH�FRURQDYLUXV��ILUVWO\��GRHV�QRW�LGHQWLI\�KLP�KHUVHOI�DV�
D�SDWLHQW��DQG�VHFRQGO\��SXWV�DW�ULVN�RI�LQIHFWLRQ�SHRSOH�
FRPPXQLFDWLQJ� ZLWK� WKHP�� ,Q� D� SDQGHPLF�� D� VRFLDOO\�
DFWLYH� SRSXODWLRQ� VKRXOG� KDYH� D� KLJK� OHYHO� RI�
UHVSRQVLELOLW\� LQ� WHUPV� RI� SXEOLF� KHDOWK�� ZKLFK� LV�
PDQLIHVWHG�LQ�LQGHSHQGHQW�PHDVXUHPHQW�RI�WKH�ULVN�RI�
LQIHFWLRQ���7KLV� UHTXLUHV� UHJXODU� WHVWLQJ� IRU�&29,'-���
LQ�FDVH�RI�SUHGLFWHG�ULVN��ZKLFK�LV�DVVRFLDWHG�ZLWK�UHDO�
VRFLDO�DFWLYLW\�RI�WKH�SRSXODWLRQ��LQLWLDWHG��IRU�H[DPSOH��
E\�QHFHVVDU\�ODERU�UHODWLRQV�� 
2EYLRXVO\�� WKH� FXUUHQW� LQIRUPDWLRQ� XQFHUWDLQW\� GXH� WR�
WKH� SDULW\� RU� DOPRVW� HTXLOLEULXP� UDWLR� RI� SDWLHQWV� ZLWK�
DQG�ZLWKRXW�V\PSWRPV�LQ�WKLV�VHQVH�LV�KD]DUGRXV�IURP�
DQ�HSLGHPLRORJLFDO�SRLQW�RI�YLHZ�� 
7KXV�� WKH� XVH� RI� LQIRUPDWLRQ� WKHRU\� DOORZV� XV� WR�
XQGHUVWDQG�WKH�GHSHQGHQFH�RI�HQWURS\�RQ�WKH�UDWLR�RI�
SDWLHQWV�ZLWK�DQG�ZLWKRXW�V\PSWRPV��ZKLFK�LQGLFDWHV�D�
WUDQVIRUPDWLRQ�RI�WKH�FOLQLFDO�LQIRUPDWLRQ�FRQWHQW�RI�WKH�
QRYHO� FRURQDYLUXV� LQIHFWLRQ��ZKLFK� LV�PRUH� VWDEOH� WKH�
OHVV� LV� WKH�QXPEHU�RI�SDWLHQWV�ZLWK� WKH�DV\PSWRPDWLF�
QDWXUH� RI� WKH� GLVHDVH�� $W� WKH� VDPH� WLPH�� WKH�
LQIRUPDWLRQDO� LQVWDELOLW\� RI� WKH� LQIHFWLRXV� GLVHDVH�
LQFUHDVHV�DV�WKH�SHUFHQWDJH�RI�DV\PSWRPDWLF�FDUULHUV�
RI�6$56-&R9-��LQFUHDVHV�� 

'(',&$7,21��7KLV�FDVH�UHSRUW�VWXG\�LV�GHGLFDWHG �7R�
WKH� PHPRU\� RI� P\� PRWKHU� 9DOHQWLQD� $QGUHHYQD�
0RUR]RYD������-������ 

5()(5(1&(6 

�� 1LVKLXUD� +�� .RED\DVKL� 7�� 0L\DPD� 7�� 6X]XNL� $��
-XQJ� 60�� +D\DVKL� .�� HW� DO�� (VWLPDWLRQ� RI� WKH�
DV\PSWRPDWLF�UDWLR�RI�QRYHO�FRURQDYLUXV�LQIHFWLRQV�

�&29,'-����� ,QW� -� ,QIHFW� 'LV�� ������ ���� ���-���
GRL���������M�LMLG�������������� 

�� 0L]XPRWR� .�� .DJD\D� .�� =DUHEVNL� $�� &KRZHOO� *��
(VWLPDWLQJ� WKH� DV\PSWRPDWLF� SURSRUWLRQ� RI�
FRURQDYLUXV� GLVHDVH� ����� �&29,'-���� FDVHV� RQ�
ERDUG� WKH� 'LDPRQG� 3ULQFHVV� FUXLVH� VKLS��
<RNRKDPD�� -DSDQ��������(XUR�6XUYHLOO�� ������ ��
������ SLL ���� ������ GRL�������������-
�����(6������������������� 

�� <DQGH[� 1HZV� >,QWHUQHW@�� (YHU\� ILIWK� 5XVVLDQ�
LQIHFWHG� ZLWK� FRURQDYLUXV� LV� DV\PSWRPDWLF��
$YDLODEOH� IURP�� KWWSV���ULD�UX������������������
����KWPO��$FFHVVHG�RQ����0D\������ 

�� ,QWHUID[� 1HZV� >,QWHUQHW@�� 7KH� QXPEHU� RI�
DV\PSWRPDWLF� FRURQDYLUXV� FDVHV� LQ� WKH� 5XVVLDQ�
)HGHUDWLRQ�KDV�LQFUHDVHG�WR������$YDLODEOH�IURP��
KWWSV���ZZZ�LQWHUID[�UX�UXVVLD��������� $FFHVVHG�
RQ����0D\������ 

�� <DQGH[� 1HZV� >,QWHUQHW@�� &RURQDYLUXV�� 7KH�
RSHUDWLRQ�FHQWHU�RI�0RVFRZ��<DQGH[��0HVVHQJHU��
$YDLODEOH� IURP�� KWWSV���\DQGH[�UX�FKDW���MRLQ�
H�������-�D��-����-����-E�����G�HE����
$FFHVVHG�RQ���-XQH������ 

�� 3DUN� .6�� ,QIRUPDWLRQ� 7KHRU\�� ,Q�� +XPDQ�
5HOLDELOLW\��$QDO\VLV��3UHGLFWLRQ��DQG�3UHYHQWLRQ�RI�
+XPDQ�(UURUV��$PVWHUGDP��(OVHYLHU��������SS����
-��� 

�� .LODG]H� $%�� 5DQNLQJ� DQG� FOXVWHULQJ� RI� YHUEDO�
HVWLPDWHV�RI�WKH�LQFLGHQFH�UDWH�RI�V\PSWRPV�RI�WKH�
QRYHO� FRURQDYLUXV� LQIHFWLRQ� �&29,'-����� FRPPRQ�
FROG��DQG�LQIOXHQ]D��,QW�5HV�-������������������-���
GRL����������,5-��������������� 

�� 2UJDQL]DWLRQ� :+�� &RURQDYLUXV� GLVHDVH� �����
�&29,'-����� 6LWXDWLRQ� 5HSRUW� –� ����� ��� 0D\�
������ *HQHYD�� :RUOG� +HDOWK� 2UJDQL]DWLRQ��
$YDLODEOH�IURP��KWWSV���ZZZ��ZKR�LQW�HPHUJHQFLHV�
GLVHDVHV�QRYHO-FRURQDYLUXV-�����VLWXDWLRQ-
UHSRUWV���$FFHVVHG�RQ ��-XQH������� 
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