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2%-(&7,9(��7R�DVVHVV� IUHTXHQF\�RI� VOHHS�GLVRUGHUV� DPRQJ� WKH�PHGLFDO� VWXGHQWV� DQG� WR� H[SORUH� WKH� 
DVVRFLDWLRQ�EHWZHHQ�GLIIHUHQW�SUHGLFWRUV�DQG�VOHHS�GLVRUGHUV�DPRQJ�WKH�PHGLFDO�VWXGHQWV�� 
0(7+2'2/2*<�� 7KLV� FURVV-VHFWLRQDO� VWXG\� ZDV� FRQGXFWHG� IURP� 6HSWHPEHU� ����� WR� 'HFHPEHU� ����� DW�
/LDTXDW�1DWLRQDO�0HGLFDO� &ROOHJH�.DUDFKL�� 3DNLVWDQ�� 7KH� VWXG\�XVHG� ����DV�SUHYDOHQFH�RI� SRRU� TXDOLW\� RI�
VOHHS�DPRQJ�PHGLFDO�VWXGHQWV�LQ�3DNLVWDQ�DV�LGHQWLILHG�LQ�D�SUHYLRXV�UHVHDUFK�DQG�����FRQILGHQFH�OHYHO��7KH�
ODUJHVW� VDPSOH� VL]H� FDOFXODWHG� ZDV� Q � ����� 7R� DGMXVW� IRU� WKH� ���� H[SHFWHG� QRQ-UHVSRQVH� IURP� VRPH�
VWXGHQWV��WKH�ILQDO�VDPSOH�VL]H�ZDV�LQFUHDVHG�WR�����PHGLFDO�VWXGHQWV��1RQ-SUREDELOLW\�SXUSRVLYH�VDPSOLQJ�
WHFKQLTXH� ZDV� HPSOR\HG� WR� UHFUXLW� PHGLFDO� VWXGHQWV�� 6WXGHQWV� KDYLQJ� V\VWHPLF� GLVHDVHV�� FOLQLFDOO\�
GLDJQRVHG� SV\FKLDWULF� SUREOHPV� DQG� DGGLFWLRQ�� RU� WKRVH� ZKR� UHIXVHG� WR� EH� SDUW� RI� WKH� UHVHDUFK� ZHUH�
H[FOXGHG�� ,QWHUQDWLRQDOO\� YDOLGDWHG� TXHVWLRQQDLUHV� ZHUH� XVHG� IRU� GDWD� FROOHFWLRQ�ZKLFK� LQFOXGHG� ,QVRPQLD�
6HYHULW\�,QGH[��'HSUHVVLRQ�$Q[LHW\�6WUHVV�6FDOH��%HUOLQ�4XHVWLRQQDLUH�DQG�(SZRUWK�6OHHSLQHVV�6FDOH�� 
5(68/76��0HDQ�DJH�RI�VWXGHQWV�ZDV�������\HDUV��0DMRULW\�RI�WKHP�ZHUH�IHPDOHV��2YHU�����RI�VWXGHQWV�XVHG�
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RI�VOHHS�GLVRUGHUV�ZHUH�PDOH�JHQGHU��H[FHVVLYH�LQWHUQHW�XVH�DQG�DQ[LHW\�� 
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2YHU� WKH� ODVW� WKUHH�GHFDGHV�D�VLJQLILFDQW�FKDQJH�KDV�
EHHQ�REVHUYHG�LQ�WKH�VOHHS�SDWWHUQ�RI�VWXGHQW���7KHUH�
KDV� EHHQ� DQ� LQFUHDVH� LQ� WKH� IUHTXHQF\� RI� VWXGHQWV�
VXIIHULQJ� IURP� VOHHS� GLVRUGHUV�� UHVXOWLQJ� LQ� D� GURS� LQ�
WKH�TXDOLW\�DQG�GXUDWLRQ�RI�VOHHS�����0HGLFDO�VWXGHQWV��
LQ� SDUWLFXODU�� KDYH� PRUH� VOHHS� GLVRUGHUV�� 7KH\� KDYH� 
WR� HQFRXQWHU� WKH� H[WHQVLYH� PHGLFDO� FXUULFXOXP� DQG�
GHPDQGLQJ� DFDGHPLF� DFWLYLWLHV�� )UHTXHQW� 
DVVHVVPHQWV�� ORQJ� ZRUNLQJ� KRXUV�� YDU\LQJ� FOLQLFDO� 
URWDWLRQV�DQG� ODFN�RI� OHLVXUH�WLPH�PDNH�VOHHS�D� ORZHU�
SULRULW\�IRU�WKHVH�VWXGHQWV���� 
,Q� DGGLWLRQ� WR� LW�� WKH� GD\� WR� GD\� H[SRVXUH� RI� KXPDQ�
VXIIHULQJV� DQG� GHDWKV� LQ� WKHLU� FOLQLFDO� VHWWLQJV� 
SUHGLVSRVH� PHGLFDO� VWXGHQWV� WR� KLJKHU� EXUGHQ� RI�
VWUHVV� DQG� DQ[LHW\��� 3UHYLRXV� VWXGLHV� UHSRUW� D� KLJKHU�
SUHYDOHQFH� RI� VWUHVV� DQG� DQ[LHW\� DPRQJ� PHGLFDO� 
VWXGHQWV� FRPSDUHG� WR� WKH� JHQHUDO� SRSXODWLRQ����� 
3UHYDOHQFH� RI� VWUHVV� DPRQJ� PHGLFDO� VWXGHQWV� ZDV�
UHSRUWHG�WR�EH�����LQ�%UD]LO�������LQ�(J\SW��DQG�����
LQ� 6DXGL� $UDELD���� 5L]YL� )� ������� DFFRXQWHG� WKH� 
SUHYDOHQFH� RI� VWUHVV� DQG� DQ[LHW\� DPRQJ� 3DNLVWDQL�
PHGLFDO� VWXGHQWV� DV� ���� DQG� ������� UHVSHFWLYHO\��
6WUHVV� DQG� DQ[LHW\� DPRQJ� WKHVH� VWXGHQWV� UHVXOWV� LQ�
YDULRXV� VOHHS� GLVRUGHUV� ZKLFK� PD\� OHDG� WR� QHJDWLYH�

RXWFRPHV�RQ�WKHLU�DFDGHPLF�SHUIRUPDQFHV�� 
6OHHS� GLVRUGHUV� DUH� DOVR� VWURQJO\� OLQNHG�ZLWK� OLIHVW\OH�
SUDFWLFHV� LQFOXGLQJ� H[FHVVLYH� XVH� RI� PRELOH� SKRQHV�
DQG� LQWHUQHW� IRU� VRFLDOL]LQJ� RU� OHDUQLQJ� SXUSRVHV����
2YHU�XVH�RI�WHFKQRORJ\�LPSHGH�FROOHJH VWXGHQWV IURP�
REWDLQLQJ� VXIILFLHQW VOHHS���� VXEVHTXHQWO\� LQFUHDVLQJ�
WKH� ULVN� RI� LQVRPQLD�� GD\WLPH� VOHHSLQHVV� DQG� SRRU�
VOHHS�TXDOLW\�������7KHUH�DUH�VHULRXV�FRQVHTXHQFHV�RI�
VOHHS� GLVRUGHUV� DPRQJ� WKH� VWXGHQWV�� 7KH� ULVN� RI� 
DFTXLULQJ� YDULRXV� SV\FKLDWULF� LOOQHVVHV� DQG� PHGLFDO�
SUREOHPV� LQFOXGLQJ� K\SHUWHQVLRQ�� REHVLW\�� LQVXOLQ� 
UHVLVWDQFH�DQG�GLDEHWHV�DUH�KLJK�LQ�ODWHU�OLIH������7KHUH�
LV� D� QHHG� WR� WLPHO\� LGHQWLI\� WKH� VWXGHQWV� DW� D� ULVN� RI�
GHYHORSLQJ� VOHHS� GLVRUGHUV� DQG� FUHDWH� DZDUHQHVV� 
UHJDUGLQJ� JRRG� VOHHS� SUDFWLFHV�� 7KLV� ZRXOG� UHVXOW� LQ�
GLUHFWLQJ� WKHLU� SRWHQWLDOV� WRZDUGV� KLJKHVW� OHYHO� RI�
NQRZOHGJH� DQG� HQDEOLQJ� WKHP� WR� IORXULVK� LQ� WKHLU� 
DFDGHPLF�DFWLYLWLHV�� 
,Q� 3DNLVWDQ�� SUHYLRXV� OLWHUDWXUH� KDV� LGHQWLILHG� SRRU�
TXDOLW\� RI� VOHHS� DPRQJ� PHGLFDO� VWXGHQWV��� DQG� WKH�
HIIHFW� RI� VOHHS� SDWWHUQ� RQ� DFDGHPLF� DFKLHYHPHQWV����
+RZHYHU�� WKHUH� LV� LQDGHTXDF\� RI� OLWHUDWXUH� UHJDUGLQJ�
WKH�VSHFLILF�W\SHV�DQG�WKH�SRVVLEOH�SUHGLFWRUV�RI�VOHHS�
GLVRUGHUV�DPRQJ�PHGLFDO�VWXGHQWV��ZKLFK�JDYH�ZD\�WR�
H[SORUH� VXFK� DVVRFLDWLRQV�� WKURXJK� D� FURVV� VHFWLRQDO�
VXUYH\�� � 7KH� DLP� RI� WKLV� VWXG\� ZDV� WR� LGHQWLI\� WKH� 
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PHGLFDO�VWXGHQWV�DW�ULVN�RI�GHYHORSLQJ�VOHHS�GLVRUGHUV�
QDPHO\� LQVRPQLD�� REVWUXFWLYH� VOHHS� DSQHD� DQG� GD\�
WLPH� VOHHSLQHVV�� )XUWKHUPRUH�� LW� DOVR� DLPHG� WR� WR� 
H[SORUH� WKH� DVVRFLDWLRQV� EHWZHHQ� GLIIHUHQW� SUHGLFWRUV�
DQG�VOHHS�GLVRUGHUV�DPRQJ�WKH�PHGLFDO�VWXGHQWV� 

0(7+2'2/2*< 

7KLV� FURVV-VHFWLRQDO� VWXG\� ZDV� FRQGXFWHG� IURP� 
6HSWHPEHU� ����� WR� 'HFHPEHU� ������ 7KH� VWXG\� 
SDUWLFLSDQWV� FRPSULVHG� RI� XQGHUJUDGXDWH� PHGLFDO� 
VWXGHQWV�HQUROOHG� LQ�ILUVW�WR�ILQDO�\HDUV�RI�WKH�ILYH-\HDU�
%DFKHORU� RI� 0HGLFLQH� DQG� %DFKHORU� RI� 6XUJHU\�
�0%%6�� GHJUHH� SURJUDP�DW� /LDTXDW�1DWLRQDO�0HGLFDO�
&ROOHJH�.DUDFKL��3DNLVWDQ��2SHQ�(SL�VRIWZDUH�YHUVLRQ�
�����ZDV�XVHG�IRU�VDPSOH�VL]H�FDOFXODWLRQ��7KH�VWXG\�
XVHG� ���� DV� SUHYDOHQFH� RI� SRRU� TXDOLW\� RI� VOHHS�
DPRQJ�PHGLFDO�VWXGHQWV�LQ�3DNLVWDQ�DV�LGHQWLILHG�LQ�D�
SUHYLRXV� UHVHDUFK��� DQG� ���� FRQILGHQFH� OHYHO�� 7KH�
ODUJHVW�VDPSOH�VL]H�FDOFXODWHG�ZDV�Q ������7R�DGMXVW�
IRU� WKH� ���� H[SHFWHG� QRQ-UHVSRQVH� IURP� VRPH 
VWXGHQWV�� WKH� ILQDO�VDPSOH� VL]H�ZDV� LQFUHDVHG� WR�����
PHGLFDO�VWXGHQWV��1RQ-SUREDELOLW\�SXUSRVLYH�VDPSOLQJ�
WHFKQLTXH�ZDV� HPSOR\HG� WR� UHFUXLW�PHGLFDO� VWXGHQWV��
6WXGHQWV� KDYLQJ� V\VWHPLF� GLVHDVHV�� FOLQLFDOO\� 
GLDJQRVHG� SV\FKLDWULF� SUREOHPV� DQG� DGGLFWLRQ�� RU�
WKRVH� ZKR� UHIXVHG� WR� EH� SDUW� RI� WKH� UHVHDUFK� ZHUH�
H[FOXGHG� 
7KH� GDWD� ZDV� FROOHFWHG� XVLQJ� D� VWUXFWXUHG� 
TXHVWLRQQDLUH�DGPLQLVWHUHG�E\�WUDLQHG�GDWD�FROOHFWRUV��
)RXU� LQWHUQDWLRQDOO\� YDOLGDWHG� DQG� UHOLDEOH� 
TXHVWLRQQDLUHV��QDPHO\�WKH�%HUOLQ�4XHVWLRQQDLUH��%4���
WKH� ,QVRPQLD� 6HYHULW\� ,QGH[� �,6,��� WKH� 'HSUHVVLRQ� 
$Q[LHW\� 6WUHVV� 6FDOHV� �'$66�� DQG� WKH� (SZRUWK� 
6OHHSLQHVV�6FDOH��(66��ZHUH�HPSOR\HG�WR�LGHQWLI\�WKH�
VWXGHQWV� DW� ULVN� RI� GHYHORSLQJ� WKH� DERYH-PHQWLRQHG�
VOHHS� GLVRUGHUV�� 7KH� VRFLR-GHPRJUDSKLF� FKDUDFWHULV�
WLFV�RI�VWXGHQWV�DQG� WKHLU� OLIHVW\OH�ZHUH� UHFRUGHG� LQ�D�
VHSDUDWH�TXHVWLRQQDLUH��6HOI-UHSRUWHG�LQWHUQHW�XVH�DQG�
DFDGHPLF� SHUIRUPDQFH� ZHUHDV� UHFRUGHG�� ,W� WRRN�
DURXQG����WR����PLQXWHV�WR�FRPSOHWH�DQ�LQWHUYLHZ��7KH�
QDWXUH� DQG� SXUSRVH� RI� WKH� VWXG\� ZHUH� H[SODLQHG� WR�
SDUWLFLSDQWV� LQ�GHWDLO��$�ZULWWHQ� LQIRUPHG�FRQVHQW�ZDV�
WDNHQ� IURP� WKH� VWXG\� SDUWLFLSDQWV�� 7KH� VWXGHQWV� ZKR�
ZHUH� LGHQWLILHG� DW� ULVN� RI� DQ\� RI� WKH� VOHHS� GLVRUGHUV�
ZHUH�UHIHUUHG�WR�FRQVXOWDQWV�� 
&RQVLGHULQJ�GHVFULSWLYH�VWDWLVWLFV�� IRU�FRQWLQXRXV� W\SH�
RI� VRFLR-GHPRJUDSKLF� YDULDEOHV�� ZH� XVHG� PHDQ� DQG�
VWDQGDUG� GHYLDWLRQV�� )UHTXHQFLHV� ZLWK� SHUFHQWDJHV�
ZHUH� XVHG� IRU� FDWHJRULFDO� YDULDEOHV�� :H� XVHG� FURVV�
WDEV� LQ� RUGHU� WR� DVVHVV� WKH� SHUFHQWDJHV� RI� VWXGHQWV�
ZKR� KDG� VWUHVV� DQG� DQ[LHW\�� DQG� ZHUH� DW� ULVN� RI� 
K\SHUVRPQLD�� LQVRPQLD� DQG� DSQHD�� ,Q� RUGHU� WR� 
DGGUHVV� WKH� FRQIRXQGHUV� LQ� WKH� VWXG\�� XQLYDULDWH�DQG�
PXOWLYDULDWH� ORJLVWLF� UHJUHVVLRQ� DQDO\VLV� ZDV� 
HPSOR\HG�� 7KLV� KHOSHG� XV� LQ� GHWHUPLQLQJ� WKH� 
XQDGMXVWHG� DQG� DGMXVWHG� UHODWLRQVKLSV� EHWZHHQ� 
SUHGLFWRU� �DJH�� JHQGHU�� HGXFDWLRQ�� VWUHVV�� DQ[LHW\�� 

LQWHUQHW�XVH�DQG�DFDGHPLF�SHUIRUPDQFH��DQG�RXWFRPH�
YDULDEOHV� �6OHHS� GLVRUGHUV� L�H�� LQVRPQLD�� GD\-WLPH�
VOHHSLQHVV�DQG�REVWUXFWLYH�VOHHS�DSQHD���7KH�S-YDOXH�
RI�������ZDV�FRQVLGHUHG�WR�EH�VWDWLVWLFDOO\�VLJQLILFDQW��
6366�YHUVLRQ����VRIWZDUH�ZDV�XVHG�IRU�GDWD�DQDO\VLV��
7KH� SURWRFRO� RI� WKH� VWXG\� ZDV� DSSURYHG� E\� (WKLFDO�
5HYLHZ� &RPPLWWHH� RI� /LDTXDW� 1DWLRQDO� +RVSLWDO� DQG�
0HGLFDO�&ROOHJH�.DUDFKL�� 
$Q[LHW\��VWUHVV��LQVRPQLD��REVWUXFWLYH�VOHHS�DSQHD�DQG�
GD\-WLPH� VOHHSLQHVV� ZHUH� GHILQHG� E\� XVLQJ� WKH� 
IROORZLQJ�VWDQGDUG�TXHVWLRQQDLUHV� 
$Q[LHW\�DQG�6WUHVV� 
7KH� 'HSUHVVLRQ�� 6WUHVV� DQG� $Q[LHW\� VFDOH� �'$66��
ZDV�XVHG�WR�LGHQWLI\�WKH�VWXGHQWV�DW�ULVN�RI�VWUHVV�DQG�
DQ[LHW\�� ,W� ZDV� D� ��-LWHP� TXHVWLRQQDLUH� GHVLJQHG� WR�
PHDVXUH�GHSUHVVLRQ�� DQ[LHW\�DQG�VWUHVV��(DFK�RI� WKH�
WKUHH�VFDOHV�FRQWDLQV����LWHPV��GLYLGHG�LQWR�VXEVFDOHV�
RI��-��LWHPV�ZLWK�VLPLODU�FRQWHQW��2QO\�WKH�$Q[LHW\�DQG�
6WUHVV�VFDOHV�RI� WKLV�TXHVWLRQQDLUH�ZHUH�XVHG�IRU� WKLV�
VWXG\��6FRUHV�RI�DQ[LHW\�DQG�VWUHVV�ZHUH�FDOFXODWHG�E\�
VXPPLQJ� WKH� VFRUHV� IRU� WKH� UHOHYDQW� LWHPV���� 7KH� 
IROORZLQJ�FXW-RII�VFRUHV�ZHUH�XVHG�IRU�DQ[LHW\��QRUPDO�
�-��� PLOG� �-��� PRGHUDWH� �-���� VHYHUH� ��-��� DQG� 
H[WUHPHO\�VHYHUH������DQG�WKH�FXWRII�VFRUHV�IRU�VWUHVV�
ZHUH�� QRUPDO� �-��� PLOG� �-��� PRGHUDWH� ��-���� VHYHUH�
��-���DQG�H[WUHPHO\�VHYHUH����� 
,QVRPQLD�� 
,QVRPQLD�6HYHULW\�,QGH[��,6,��ZDV�XVHG�WR�LGHQWLI\�WKH�
VWXGHQWV�DW�ULVN�RI�GHYHORSLQJ�LQVRPQLD��7KH�,6,�LV�D��-
LWHP�VHOI-UHSRUW�TXHVWLRQQDLUH��7KH��-SRLQW� OLNHUW�VFDOH�
LV�XVHG�WR�UDWH�HDFK�LWHP����WR����ZKHUH���LQGLFDWHV�QR�
SUREOHP� DQG� �� LQGLFDWHV� YHU\� VHYHUH� SUREOHP��� 
\LHOGLQJ� D� WRWDO� VFRUH� UDQJLQJ� IURP��� WR� ����&OLQLFDOO\�
VLJQLILFDQW�LQVRPQLD�ZDV�GHWHFWHG�ZKHQ�WKH�WRWDO�VFRUH�
ZDV�!������ 
2EVWUXFWLYH�VOHHS�DSQHD�� 
%HUOLQ� 4XHVWLRQQDLUH� �%4�� ZDV� XVHG� DV� D� VFUHHQLQJ�
WRRO�IRU�2EVWUXFWLYH�VOHHS�DSQHD���6WXGHQWV�ZKR�KDG�D�
SRVLWLYH� VFRUH� RQ� WZR� RU� PRUH� FDWHJRULHV� ZHUH� 
FRQVLGHUHG�DW�KLJK�ULVN�IRU�REVWUXFWLYH�VOHHS�DSQHD��� 
'D\-WLPH�VOHHSLQHVV�� 
7KH�(SZRUWK�6OHHSLQHVV�6FDOH� �(66��ZDV�XVHG�DV�D�
VFUHHQLQJ� WRRO� RI� GD\-WLPH�VOHHSLQHVV��$�VXP�RI���RU�
PRUH�VFRUHV�RQ�WKLV�VFDOH�ZDV�VSHFLILHG�DV�VLJQLILFDQW�
GD\-WLPH�VOHHSLQHVV��� 

5(68/76 

7KH�PHDQ�DJH�RI�WKH�XQGHUJUDGXDWH�PHGLFDO�VWXGHQWV�
ZDV�������\HDUV��6'� �����\HDUV��DQG�D�PDMRULW\�������
RI�WKHP�ZHUH�IHPDOHV��������$OPRVW�����������RI�WKH�
VWXGHQWV� ZHUH� XVLQJ� LQWHUQHW� IRU� PRUH� WKDQ� �� KRXUV�
GDLO\��ZLWK�VOLJKW�GLIIHUHQFH�EHWZHHQ� IHPDOH�DQG�PDOH�
VWXGHQWV� �����YV�� ����� UHVSHFWLYHO\���2YHU�RQH-WKLUG�
������RI�WKH�VWXGHQWV�REWDLQHG�KLJKHU�VFRUHV�RQ�VWUHVV�
VFDOH�� 7KH� IHPDOH� VWXGHQWV� KDG� KLJKHU� VWUHVV� VFRUHV�
WKDQ� PDOHV� ������� YV�� ������ UHVSHFWLYHO\��� 7KH� 
SHUFHQWDJH� RI� VWXGHQWV� ZKRVH� VFRUHV� ZHUH� DERYH� 

)UHTXHQF\�DQG�3UHGLFWRUV�RI�6OHHS�'LVRUGHUV 
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QRUPDO� UDQJH� RQ� DQ[LHW\� VFDOH� ZDV� ������� RI� ZKLFK�
���� KDG� VHYHUH� DQ[LHW\�� 0RUH� WKDQ� WZR-WKLUGV� ������
����� RI� WKH� XQGHUJUDGXDWH� PHGLFDO� VWXGHQWV� 
SHUFHLYHG� WKDW� LQWHUQHW� XVDJH� ZDV� DIIHFWLQJ� WKHLU� 
DFDGHPLF� SHUIRUPDQFH�� 2YHUDOO�� ���� ������ RI� WKH� 
VWXGHQWV� VFRUHG� IDU� DERYH� WKH� QRUPDO� UDQJH� IRU� GD\-
WLPH�VOHHSLQHVV�����������IRU�REVWUXFWLYH�VOHHS�DSQHD�
DQG�����������IRU�LQVRPQLD��7DEOH�,��� 
+\SHUVRPQLD� DPRQJ� WKH� 0HGLFDO� VWXGHQWV� KDYLQJ 
�DQ[LHW\� DQG� VWUHVV�� $URXQG� ���� RI� WKH� VWXGHQWV� 
KDYLQJ�DQ[LHW\�ZHUH�DW�ULVN�RI�K\SHUVRPQLD��6LPLODUO\��
���� RI� WKH� VWXGHQWV� KDYLQJ� VWUHVV� KDG� ULVN� RI� 
K\SHUVRPQLD�� 
$SQHD� DPRQJ� WKH� 0HGLFDO� VWXGHQWV� KDYLQJ� DQ[LHW\�
DQG�VWUHVV��$URXQG�����RI�VWXGHQWV�ZKR�KDG�DQ[LHW\�
ZHUH� DW� ULVN� RI� KDYLQJ� DSQHD��ZKLOH� ����RI� VWXGHQWV�
KDYLQJ�VWUHVV�KDG�D�ULVN�RI�KDYLQJ�DSQHD� 
,QVRPQLD�DPRQJ�WKH�0HGLFDO�VWXGHQWV�KDYLQJ�DQ[LHW\�
DQG�VWUHVV������RI�WKH�VWXGHQWV�ZKR�KDG�DQ[LHW\�ZHUH�
DW�ULVN�RI�KDYLQJ� LQVRPQLD��ZKLOH�����RI� WKH�VWXGHQWV�
ZKR�ZHUH�VWUHVVHG�KDG�D�ULVN�RI�DQ[LHW\� 
7DEOH� ,,� VKRZV� WKH� /RJLVWLF� 5HJUHVVLRQ� DQDO\VLV�
RQ� DVVRFLDWLRQ� RI� REVWUXFWLYH� VOHHS� DSQHD� ZLWK� 
LQGHSHQGHQW� YDULDEOHV�� 2Q� XQLYDULDWH� DQDO\VLV�� DJH��
JHQGHU�� LQWHUQHW� XVH�� KLJK� VFRUHV� RQ� VWUHVV� DQG� 
DQ[LHW\�VFDOH�ZHUH�IRXQG�WR�EH�VLJQLILFDQWO\�DVVRFLDWHG�
�S-YDOXH��������ZLWK�REVWUXFWLYH�VOHHS�DSQHD�� 
0XOWLYDULDEOH�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV�VKRZHG�����
LQFUHDVHG�ULVN�RI�KDYLQJ�REVWUXFWLYH�VOHHS�DSQHD��ZLWK�
RQH�\HDU�LQFUHDVH�LQ�WKH�DJH�RI�WKH�VWXGHQW��25��������
���� &,�� ����-������� 0DOH� VWXGHQWV� KDG� ���� WLPHV� 
KLJKHU� ULVN� RI� GHYHORSLQJ� REVWUXFWLYH� VOHHS� DSQHD�
�����&,������-�������6WXGHQWV�XVLQJ�LQWHUQHW�IRU���WR���
KRXUV�GDLO\�ZHUH�PRUH�OLNHO\�WR�KDYH�REVWUXFWLYH�VOHHS�
DSQHD� �25�� ����� ����&,�� ����� -� ������� ,Q� DGGLWLRQ�� D�
VWURQJ�DVVRFLDWLRQ�ZDV�REVHUYHG�EHWZHHQ�REVWUXFWLYH�
VOHHS� DSQHD� DQG� PLOG� DQ[LHW\� �25�� ������ ���� &,���
����-������� 
7DEOH� ,,,�VKRZV�WKH�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV�RQ�
DVVRFLDWLRQ� RI� LQGHSHQGHQW� IDFWRUV� ZLWK� GD\-WLPH�
VOHHSLQHVV�� 7KH� PXWLYDULDEOH� PRGHO� VKRZHG� D� 
VLJQLILFDQW� DVVRFLDWLRQ� EHWZHHQ� H[WUHPHO\� VHYHUH� 
DQ[LHW\��25������������&,�������-�������DQG�GD\-WLPH�
VOHHSLQHVV�� 7KH� VWXGHQWV� LQ� WKLUG� \HDU� RI� 
XQGHUJUDGXDWH� PHGLFDO� HGXFDWLRQ� KDG� ���� WLPHV� 
KLJKHU� ULVN� RI� GD\-WLPH� VOHHSLQHVV� DV� FRPSDUHG� WR�
WKHLU� IHOORZV�� $OVR�� WKH� VWXGHQWV� ZKR� SHUFHLYHG� WKDW�
LQWHUQHW� XVH� LV� DIIHFWLQJ� WKHLU� DFDGHPLF� SHUIRUPDQFH�
VKRZHG�D�VWURQJ�DVVRFLDWLRQ�ZLWK�GD\-WLPH�VOHHSLQHVV� 
7DEOH� ,9�VKRZV�WKH�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV�RQ�
DVVRFLDWLRQ�RI� LQVRPQLD�ZLWK� WKH� LQGHSHQGHQW� IDFWRUV��
7KH� PXOWLYDULDWH� UHJUHVVLRQ� PRGHO� VKRZHG� WKH� 
FRQVLGHUDEOH� LPSDFW� RI� PRUH� WKDQ� ��� KRXUV� GDLO\� 
LQWHUQHW� XVH� �25�� ������ ���� &,�� ����� –� ������� RQ� 
LQVRPQLD�� )XUWKHUPRUH�� WKH� VWXGHQWV� ZKR� SHUFHLYHG�
WKDW�WKHLU�DFDGHPLF�SHUIRUPDQFH�LV�IUHTXHQWO\�DIIHFWHG�
E\�LQWHUQHW�XVH�ZHUH���WLPHV�PRUH�OLNHO\�WR�VXIIHU�IURP�
LQVRPQLD������&,�������–�������� 
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&+$5$&7(5,67,&6�2)�81'(5*5$'8$7(� 
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7KH�VWXG\�VDPSOH�FRPSULVHG�RI� WKH�VWXGHQWV� IURP�DOO�
ILYH� \HDUV� RI� XQGHUJUDGXDWH� PHGLFDO� FROOHJH�� $OPRVW�
���� RI� WKH� VWXGHQWV� ZHUH� IHPDOHV�� 7KLV� LQFUHDVLQJ�
LQGXFWLRQ� RI� IHPDOH� VWXGHQWV� LQ�PHGLFDO� FROOHJHV� KDV�
DOVR� EHHQ� REVHUYHG� E\� 6XUDQL� $$� HW� DO���� 2YHU� WKH�
\HDUV� LW� LV� D� UHPDUNDEOH� REVHUYDWLRQ� LQ� 3DNLVWDQ� WKDW�
WKH� IHPDOH� VWXGHQWV� DUH� SHUIRUPLQJ� EHWWHU� LQ� 

FRPSHWLWLYH� H[DPV� DQG� WKH\� DFTXLUH� PRUH� VHDWV� LQ�
GHJUHH�SURJUDPV�DV�FRPSDUHG�WR�PDOH�VWXGHQWV�� 
7KLV� VWXG\� LGHQWLILHG� WKDW� ���� RI� WKH� VWXGHQWV� ZHUH�
XVLQJ� LQWHUQHW� IRU� PRUH� WKDQ� �� KRXUV� GDLO\�� 7KHUH� LV�
LQFUHDVHG�LQ�RZQHUVKLS�RI�VPDUW�SKRQHV�DQG�SHUVRQDO�
FRPSXWHUV� DPRQJ� WKH� VWXGHQWV�� 6WXGHQWV� IUHTXHQWO\�
JHW� LQYROYHG� LQ� LQWHUQHW-EDVHG� DFWLYLWLHV� DIWHU� GLQQHU�
DQG� ODWH� QLJKW� IRU� RQOLQH� JDPHV�� VRFLDO� PHGLD� DQG� 

)UHTXHQF\�DQG�3UHGLFWRUV�RI�6OHHS�'LVRUGHUV 

��� 
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RWKHU�UHODWHG�SXUSRVHV�� 
7KH� PHGLFDO� VWXGHQWV� VFRUHG� KLJK� IRU� VWUHVV� ������
DQG�DQ[LHW\� ������ZKLFK�ZHUH��KRZHYHU�� ORZHU�ZKHQ�
FRPSDUHG�WR�WKH�ILQGLQJV�RI�5L]YL�)���������7KLV�FRXOG�
EH� EHFDXVH� RXU� VWXG\� VDPSOH� FRPSULVHG� RI� VWXGHQWV�
IURP� D� SULYDWH� PHGLFDO� FROOHJH� LQ� FRQWUDVW� WR� WKH� 
UHSRUWHG� VWXG\� FRQGXFWHG� RQ� VWXGHQWV� IURP� ERWK� 
SULYDWH�DV�ZHOO�DV�SXEOLF�PHGLFDO�FROOHJHV��6WXGHQWV�LQ�
SULYDWH�PHGLFDO�FROOHJHV�FRPH�DFURVV�OHVV�HFRQRPLFDO�

SUREOHPV� DQG� UHVSRQVLELOLWLHV� DV� FRPSDUHG� WR� WKH� 
VWXGHQWV�RI�SXEOLF�LQVWLWXWLRQV��*LYHQ�WKDW�WKH\�DUH�DEOH�
WR�DIIRUG�WKH�DQQXDO�DQG�VHPHVWHU�IHH�DQG�DUH�NQRZQ�
WR� EHORQJ� WR� KLJKHU� VRFLR-HFRQRPLF� VWDWXVHV�� 6XFK�
ILQDQFLDO�SUHVVXUHV�KDYH�EHHQ�LGHQWLILHG�DV�WKH�UHDVRQ�
RI� VWUHVV� DQG� DQ[LHW\� DPRQJ� VWXGHQWV� E\� $OWDI� 0�
�������� 
7KH� VWXG\� LGHQWLILHG� ���� RI� VWXGHQWV� ZHUH� DW� ULVN� RI�
REVWUXFWLYH�VOHHS�DSQHD�������IRU� LQVRPQLD�DQG�����
IRU� GD\-WLPH� VOHHSLQHVV�� 7KH� OLWHUDWXUH� VKRZV� WKDW�
VOHHS� GLVRUGHUV� DUH� IUHTXHQW� DPRQJ� PHGLFDO� 
VWXGHQWV����$ERXW�����RI�PHGLFDO�VWXGHQWV�LQ�3DNLVWDQ�
ZHUH�LGHQWLILHG�DV�SRRU�VOHHSHUV�E\�6XUDQL�$$�HW�DO����
7KH�SUHYLRXV�VWXGLHV�LGHQWLILHG�WKH�UHODWLRQVKLS�RI�SRRU�
VOHHS� ZLWK� SK\VLFDO� HQYLURQPHQW�� HFRQRP\� DQG� 
DFDGHPLF� JUDGHV�� 6LPLODU� WR� WKH� OLWHUDWXUH���� LQ� WKLV�
VWXG\�REVWUXFWLYH�VOHHS�DSQHD�ZDV�IRXQG�WR�EH�KLJKHU�
DPRQJ�PDOH�VWXGHQWV�� 
$OPRVW�����RI�VWXGHQWV� LQ� WKLV�VDPSOH� UHSRUWHG� WKHLU�
DFDGHPLF� SHUIRUPDQFH� EHLQJ� IUHTXHQWO\� DIIHFWHG� E\�
H[FHVVLYH� XVH� RI� LQWHUQHW�� 7KHLU� SRRU� DFDGHPLF� 
SHUIRUPDQFH�ZDV�DOVR�VWURQJO\�DVVRFLDWHG�ZLWK�ULVN�RI�
JHWWLQJ� VOHHS� GLVRUGHUV� SDUWLFXODUO\� LQVRPQLD� DQG� 
GD\-WLPH�VOHHSLQHVV��VLPLODU�ILQGLQJV�ZHUH�REWDLQHG�E\�
+DLOH�<*������� LQ�(WKLRSLD��6LPLODU�WR�WKHVH�ILQGLQJV��
SUHYLRXV� UHVHDUFKHUV� DOVR� PHQWLRQHG� WKH� VWURQJ� 
DVVRFLDWLRQ� EHWZHHQ� LQFUHDVHG� GXUDWLRQ� RI� LQWHUQHW�
XVH�DQG�VOHHS�GLVRUGHUV�������([FHVVLYH�WLPH�VSHQW�RQ�
WKH� LQWHUQHW� OHDGV� WR� FRPSURPLVHG� VOHHS� ZKLFK� 
XOWLPDWHO\� DIIHFWV� WKH� DFDGHPLF� SHUIRUPDQFH� RI� 
VWXGHQWV� OHDGLQJ� WR� WKH� GHYHORSPHQW� RI� VWUHVV� DQG�
DQ[LHW\���� 
2QH�\HDU�LQFUHDVH�LQ�WKH�DJH�RI�WKH�VWXGHQW�UHVXOWHG�LQ�
D�VLJQLILFDQW� LQFUHDVH� LQ�REVWUXFWLYH�VOHHS�DSQHD��:H�
IRXQG� VLPLODU� UHVXOWV� DPRQJ� VHQLRU� VWXGHQWV� RI� WKLUG�
\HDU� 0%%6� KDYLQJ� D� JUHDWHU� ULVN� RI� GD\-WLPH� 
VOHHSLQHVV�� /LIHVSDQ� FKDQJHV� LQ� VOHHS� TXDOLW\� DUH� 
PXOWLIDFHWHG��ZKLFK� DUH� DOVR� GHSHQGHQW� RQ� DFDGHPLF�
DQG�RU� FOLQLFDO� UHVSRQVLELOLWLHV�� DV� VKRZQ� LQ� D� ODUJH�
VXUYH\� VWXG\� RI� 0DOD\VLDQ� PHGLFDO� VWXGHQWV���� 
6LPLODUO\��VOHHS�DQG�VOHHSLQHVV�ZDV�IRXQG�WR�EH�ZRUVH�
IRU� LQWHUQV� DQG� SRVWJUDGXDWH� WUDLQHHV�� FRPSDUHG� WR�
PHGLFDO�VWXGHQWV��DFFRUGLQJ�WR�DQ�,QGLDQ�VWXG\���� 
0XOWLSOH�VWXGLHV�DFFHVVLQJ�JHQGHU�GLIIHUHQFHV�LQ�VOHHS�
TXDOLW\� KDYH� EHHQ� VKRZQ� WR� UHSUHVHQW�PL[HG� UHVXOWV��
,Q�WKH�HDUOLHU�PHQWLRQHG�,QGLDQ�VWXG\����VOHHS�TXDOLW\�LQ�
IHPDOHV�ZDV�EHWWHU�WKDQ�LQ�PDOHV��PXFK�OLNH�RXU�VWXG\�
UHVXOWV�� +RZHYHU�� QR� VLJQLILFDQW� DVVRFLDWLRQV� ZHUH�
IRXQG�EHWZHHQ�JHQGHUV�DQG�VOHHS�TXDOLW\�LQ�DQ�,UDQLDQ�
VWXG\���� 
6WUHQJWKV� 
:H� HPSOR\HG� VWDQGDUGL]HG� DQG� LQWHUQDWLRQDOO\� 
YDOLGDWHG�TXHVWLRQQDLUHV� WR� LGHQWLI\� WKH� ULVN�RI� JHWWLQJ�
VWUHVV�� DQ[LHW\� DQG� VOHHS� GLVRUGHUV� DPRQJ� PHGLFDO�
VWXGHQWV��7KH�VDPSOH� FRPSULVHG� RI� VWXGHQWV� IURP�DOO�
ILYH�\HDUV�RI�WKH�0%%6�WHDFKLQJ�SURJUDP� 
/LPLWDWLRQV� 
7KH� VWXG\� VDPSOH� ZDV� WDNHQ� IURP� D� VLQJOH� PHGLFDO�
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-�/LDTXDW�8QL�0HG�+HDOWK�6FL�$35,/--81(�������9RO�����1R���� 

FROOHJH�VR� WKH�VWXG\� UHVXOWV�FDQQRW�EH�JHQHUDOL]HG�� ,W�
LV�D�SULYDWH�PHGLFDO�FROOHJH�ZKHUH�VWXGHQWV�EHORQJ�WR�
XSSHU� VRFLRHFRQRPLF� VWDWXV�� )XUWKHU� UHVHDUFKHV� DUH�
QHHGHG� WR� XQGHUVWDQG� VOHHS� GLVRUGHUV� DPRQJ� 
VWXGHQWV�EHORQJLQJ�WR�SXEOLF�PHGLFDO�LQVWLWXWLRQV���7KLV�
VWXG\�� EHLQJ� FURVV� VHFWLRQDO� LQ� GHVLJQ� FDQQRW� EH� 
LQIHUUHG� UHJDUGLQJ� WKH� FDXVDOLW\� DQG� WHPSRUDOLW\� 
EHWZHHQ�VWUHVV��DQ[LHW\�DQG�VOHHSV�GLVRUGHUV� 

&21&/86,21 
6OHHS�GLVRUGHUV�DUH�FRPPRQ�DPRQJ�PHGLFDO�VWXGHQWV�
DQG� DIIHFW� WKHLU� DFDGHPLF� SHUIRUPDQFH�� ,QWHUQHW� XVH��
VWUHVV� DQG� DQ[LHW\� DUH� VWURQJO\� SUHGLFWRUV� RI� VOHHS� 
GLVRUGHUV�� 7KHUH� LV� D� QHHG� WR� HGXFDWH� PHGLFDO� 
VWXGHQWV�UHJDUGLQJ�JRRG�VOHHS�KDELWV�LQ�RUGHU�WR�DYRLG�
WKH�GHYHORSPHQW�RI�SV\FKLDWULF�DQG�PHGLFDO�SUREOHPV�
LQ�IXWXUH�� 

$&.12:/('*(0(17 

:H�ZRXOG�OLNH�WR�WKDQN�DOO�VWXGHQWV�ZKR�SDUWLFLSDWHG�LQ�
WKH�VWXG\� 

(WKLFDO� SHUPLVVLRQ�� /LDTXDW� 1DWLRQDO� +RVSLWDO� 
.DUDFKL� 1R�� $33�����-����/1+-(5&�� GDWHG� 
��-��-����� 

&RQIOLFW�RI�,QWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW� 

)XQGLQJ��7KHUH�ZDV�QR�DQ\�IXQGLQJ�DJHQF\� 

5()(5(1&(6 

�� 5R\DQW-3DUROD�6�� /RQGH�9��7UpKRXW�6��+DUWOH\�6��
7KH�XVH�RI�VRFLDO�PHGLD�PRGLILHV�WHHQDJHUV
�VOHHS
-UHODWHG� EHKDYLRU�� (QFHSKDOH�� ������ ������� ���-
�����GRL���������M�HQFHS��������������� 

�� %KDQGDUL� 30�� 1HXSDQH� '�� 5LMDO� 6�� 7KDSD� .�� 
0LVKUD� 65�� 3RXG\DO� $.�� 6OHHS� TXDOLW\�� LQWHUQHW�
DGGLFWLRQ� DQG� GHSUHVVLYH� V\PSWRPV� DPRQJ� XQ�
GHUJUDGXDWH� VWXGHQWV� LQ� 1HSDO�� %0&� 3V\FKLDWU\��
���������������GRL����������V�����-���-����-�� 

�� )ULHGULFK�$��6FKODUE�$$��/HW
V� WDON�DERXW�VOHHS��D�
V\VWHPDWLF� UHYLHZ� RI� SV\FKRORJLFDO� LQWHUYHQWLRQV�
WR�LPSURYH�VOHHS�LQ�FROOHJH�VWXGHQWV��-�6OHHS�5HV��
��������������-����GRL����������MVU�������� 

�� 6KDK� 0�� +DVDQ� 6�� 0DOLN� 6�� 6UHHUDPDUHGG\� &7��
3HUFHLYHG� VWUHVV�� VRXUFHV� DQG� VHYHULW\� RI� VWUHVV�
DPRQJ� PHGLFDO� XQGHUJUDGXDWHV� LQ� D� 3DNLVWDQL�
PHGLFDO� VFKRRO�� %0&� 0HG� (GXF�� ������ ���� ��� 
GRL��������������-����-��-�� 

�� 'DKOLQ� 0�� -RQHERUJ� 1�� 5XQHVRQ� %�� 6WUHVV� DQG�
GHSUHVVLRQ� DPRQJ� PHGLFDO� VWXGHQWV�� D� 
FURVV-VHFWLRQDO�VWXG\��0HG�(GXF������������������
-�����GRL����������M�����-����������������[ 

�� :DTDV� $�� .KDQ� 6�� 6KDULI� :�� .KDOLG� 8�� $OL� $�� 
$VVRFLDWLRQ�RI�DFDGHPLF�VWUHVV�ZLWK�VOHHSLQJ�GLIIL�
FXOWLHV� LQ�PHGLFDO�VWXGHQWV�RI�D�3DNLVWDQL�PHGLFDO�
VFKRRO�� D� FURVV� VHFWLRQDO� VXUYH\�� 6DPEXQMDN� '��
HG��3HHU�-�����������H�����GRL���������SHHUM����� 

�� .UlJHORK�&8��+HQQLQJ�0$��+DZNHQ�6-��=KDR�<��
6KHSKHUG� '�� %LOOLQJWRQ� 5�� 9DOLGDWLRQ� RI� WKH�
:+242/-%5()� TXDOLW\� RI� OLIH� TXHVWLRQQDLUH� IRU�

XVH� ZLWK� PHGLFDO� VWXGHQWV�� (GXF� +HDOWK�
�$ELQJGRQ�������������������� 

�� 0RXWLQKR� ,/� 0DGGDOHQD� 1&� 5RODQG� 5.��
/XFFKHWWL� $/�� 7LELULFD� 6+�� (]HTXLHO� 2'�� HW� DO��
'HSUHVVLRQ�� VWUHVV� DQG� DQ[LHW\� LQ� PHGLFDO�
VWXGHQWV�� $� FURVV-VHFWLRQDO� FRPSDULVRQ� EHWZHHQ�
VWXGHQWV�IURP�GLIIHUHQW�VHPHVWHUV��5HY�$VVRF�0HG�
%UDV� �������� ������ ������� ��-���� GRL�� ���������
����-�������������� 

�� )DZ]\�0�� +DPHG�6$�� 3UHYDOHQFH� RI� SV\FKRORJL�
FDO�VWUHVV��GHSUHVVLRQ�DQG�DQ[LHW\�DPRQJ�PHGLFDO�
VWXGHQWV�LQ�(J\SW��3V\FKLDWU\�5HV����������������
-�����GRL����������M�SV\FKUHV������������ 

��� $EGXOJKDQL� +0�� $O.DQKDO� $$�� 0DKPRXG� (6� 
3RQQDPSHUXPD� **�� $OIDULV� ($�� 6WUHVV� DQG� LWV�
HIIHFWV� RQ� PHGLFDO� VWXGHQWV�� D� FURVV-VHFWLRQDO�
VWXG\� DW� D� FROOHJH� RI� PHGLFLQH� LQ� 6DXGL� $UDELD�  
-�+HDOWK�3RSXO�1XWU������������������-���� 

��� 5L]YL� )�� 4XUHVKL� $�� 5DMSXW� $0�� $I]DO� 0�� 
3UHYDOHQFH�RI� GHSUHVVLRQ��DQ[LHW\�DQG�VWUHVV� �E\�
'$66�VFRULQJ�V\VWHP��DPRQJ�PHGLFDO�VWXGHQWV�LQ�
,VODPDEDG��3DNLVWDQ��%U�-�0HG�0HG�5HV�����������
��-����GRL����������%-005������������ 

��� 6D[HQD� <�� $EKD� 6�� 6LQJK� 3�� 6KRUW� &RPPXQLFD�
WLRQ� PRELOH� XVDJH� DQG� VOHHS� SDWWHUQV� DPRQJ� 
PHGLFDO� VWXGHQWV�� ,QGLDQ� -� 3K\VLRO� 3KDUPDFRO��
����������������-���� 

��� 2ZHQV�+��&KULVWLDQ�%��3ROLYND�%��6OHHS�EHKDYLRUV�
LQ� WUDGLWLRQDO-DJH� FROOHJH� VWXGHQWV�� $� VWDWH� RI� 
WKH�VFLHQFH�UHYLHZ�ZLWK�LPSOLFDWLRQV�IRU�SUDFWLFH��-�
$P� $VVRF� 1XUVH� 3UDFW�� ������ ����������-�����
GRL��������������-������������ 

��� 7HO]HU�(+��)XOLJQL�$-��/LHEHUPDQ�0'��*DOYiQ�$��
7KH�HIIHFWV�RI�SRRU�TXDOLW\�VOHHS�RQ�EUDLQ�IXQFWLRQ�
DQG� ULVN� WDNLQJ� LQ� DGROHVFHQFH�� 1HXURLPDJH��
������ ���� ���-����� GRL���������� M�QHXURLPDJH��
������������ 

��� )HUUHLUD� &� )HUUHLUD� +�� 9LHLUD� 0-�� &RVWHLUD� 0��
%UDQFR�/��'LDV�Æ��HW� DO�� (SLGHPLRORJ\�RI� ,QWHUQHW�
8VH�E\�DQ�$GROHVFHQW�3RSXODWLRQ�DQG�LWV�5HODWLRQ�
ZLWK�6OHHS�+DELWV��$FWD�0HG�3RUW������������-����
���-�����GRL�����������DPS������ 

��� =KHQJ�%��:DQJ�.��3DQ�=��/L�0��3DQ�<��/LX�7��HW�
DO�� $VVRFLDWLRQV� EHWZHHQ� GRUPLWRU\� HQYLURQPHQW�
RWKHU� IDFWRUV� DQG� VOHHS� TXDOLW\� RI� PHGLFDO� 
VWXGHQWV�� =KRQJKXD� /LX� ;LQJ� %LQJ� ;XH� =D� =KL��
����������������-����GRL����������FPD�M�LVVQ�����
-����������������� 

��� %KDWWL�$$��.KDQ�8$��.KDQ�+��6OHHS�KDELWV�RI�ILUVW�
\HDU�DQG� ILQDO�\HDU�PHGLFDO�VWXGHQWV��5DZDO�0HG�
-������������������-��� 

��� $QVDUL�:��5D]LT�0$�� ,TEDO� 7�� ,TEDO� 6$�� 7DQYHHU�
=+��(IIHFW�RI�FKDQJHG�VOHHS�SDWWHUQ�RQ�DFDGHPLF�
SHUIRUPDQFH� RI� PHGLFDO� VWXGHQWV� DW� 4XDLG-H-
$]DP� PHGLFDO� FROOHJH� %DKDZDOSXU�� -� 6KHLNK�
=D\HG�0HG�&ROO�����������������-��� 

��� 6XUDQL�$$�� =DKLG� 6��6XUDQL�$�� $OL� 6��0XEHHQ�0��
.KDQ�5+��6OHHS� TXDOLW\� DPRQJ�PHGLFDO� VWXGHQWV�

)UHTXHQF\�DQG�3UHGLFWRUV�RI�6OHHS�'LVRUGHUV 

��� 



 

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

RI�.DUDFKL��3DNLVWDQ��-�3DN�0HG�$VVRF����������
��������-�� 

��� /RYLERQG� 6+�� /RYLERQG� 3)�� 3V\FKRORJ\� 
)RXQGDWLRQ� RI� $XVWUDOLD�� 0DQXDO� IRU� WKH� 
'HSUHVVLRQ� $Q[LHW\� 6WUHVV� 6FDOHV�� ��QG� (G�� 
6\GQH\�� 3V\FKRORJ\� )RXQGDWLRQ� RI� $XVWUDOLD��
����� 

��� *DJQRQ� &�� %HODQJHU� /�� ,YHUV� +�� 0RULQ� &0��
9DOLGDWLRQ� RI� WKH� ,QVRPQLD� 6HYHULW\� ,QGH[� LQ�
SULPDU\�FDUH��-�$P�%RDUG�)DP�0HG���������������
���-����GRL���������MDEIP���������������� 

��� 7KXUWHOO� 0-�� %UXFH� %%�� 5\H� '%�� 1HZPDQ� 1-�� 
%LRXVVH� 9�� 7KH� %HUOLQ� TXHVWLRQQDLUH� VFUHHQV� IRU�
REVWUXFWLYH� VOHHS� DSQHD� LQ� LGLRSDWKLF� LQWUDFUDQLDO�
K\SHUWHQVLRQ�� -� 1HXURRSKWKDOPRO�� ������ �������
���-���GRL����������:12��E���H�����D�G��� 

��� -RKQV�0:��$�QHZ�PHWKRG�IRU�PHDVXULQJ�GD\WLPH�
VOHHSLQHVV��7KH�(SZRUWK�VOHHSLQHVV�VFDOH��6OHHS��
����������������-�� 

��� $OWDI� 0�� $OWDI� .)�� ,IWLNKDU� $�� *RKDU� 6�� <XVUD��
:RUNORDG� DQG� KHDOWK� SUREOHPV� LQ� PHGLFDO� 
VWXGHQWV��,QW�-�(QGRUVLQJ�+HDOWK�6FL�5HV����������
�������-��� 

��� 3XQMDEL�10��7KH�HSLGHPLRORJ\�RI�DGXOW�REVWUXFWLYH�
VOHHS� DSQHD�� 3URF� $P� 7KRUDF� 6RF�� ������ ������
���-�����GRL����������SDWV�������-���0* 

��� +DLOH� <*�� $OHPX� 60�� +DEWHZROG� 7'�� ,QVRPQLD�
DQG� LWV� WHPSRUDO� DVVRFLDWLRQ� ZLWK� DFDGHPLF� 
SHUIRUPDQFH� DPRQJ� XQLYHUVLW\� VWXGHQWV�� D� 
FURVV-VHFWLRQDO� VWXG\�� %LR0HG� 5HVHDUFK� 
,QWHUQDWLRQDO�� ������ ������ $UWLFOH� ,'� ���������
GRL���������������������� 

��� -KD� 5�� 6KDK� '.�� %DVQHW� 6�� 3DXGHO� .5�� 6DK� 3��
6DK�$��HW�DO��)DFHERRN�XVH�DQG� LWV�HIIHFWV�RQ�WKH�
OLIH�RI�KHDOWK�VFLHQFH�VWXGHQWV�LQ�D�SULYDWH�PHGLFDO�
FROOHJH�RI�1HSDO��%0&�5HV�1RWHV����������� �����
GRL���������V�����-���-����-�� 

��� 3HUGHUHDX-1RsO�0��6DOLRX�3��9LF�3��3UHYDOHQFH�RI�
WHHQDJH�VOHHSLQJ�GLVRUGHU��$UFK�3HGLDWU����������
��������-����GRL����������M�DUFSHG������������� 

��� $]DG�0&��)UDVHU�.��5XPDQD�1��)DULV�$��6KDKDQD�
1�� +DQO\� 3-�� HW� DO�� 6OHHS� GLVWXUEDQFHV� DPRQJ�
PHGLFDO� VWXGHQWV�� D� JOREDO� SHUVSHFWLYH�� -� &OLQ�
6OHHS�0HG���������������������-����GRL����������
MFVP������� 

��� *LUL� 3�� %DYLVNDU� 0�� 3KDONH� '�� 6WXG\� RI� VOHHS� 
KDELWV� DQG� VOHHS� SUREOHPV� DPRQJ� PHGLFDO� 
VWXGHQWV� RI� SUDYDUD� LQVWLWXWH� RI�PHGLFDO� VFLHQFHV�
ORQL��$QQ�0HG�+HDOWK�6FL�5HV����������������-��� 

��� *KRUHLVKL�$��$JKDMDQL�$+��6OHHS�TXDOLW\�LQ�=DQMDQ�
XQLYHUVLW\�PHGLFDO� VWXGHQWV�� 7HKUDQ� 8QLY� 0HG� -��
���������������-��� 

6DLPD�=DLQDE��5DILT�$KPHG�6RRPUR��$QHHWD�.KRVR��1LPUD�$]L]�4D]L��6DURRS�6LGGLTXL 

��� 

$87+25�$)),/,$7,21� 
 
'U��6DLPD�=DLQDE��&RUUHVSRQGLQJ�$XWKRU� 
$VVRFLDWH�3URIHVVRU� 
'HSDUWPHQW�RI�&RPPXQLW\�0HGLFLQH 
/LDTXDW�1DWLRQDO�+RVSLWDO�DQG�0HGLFDO�&ROOHJH 
.DUDFKL��6LQGK-3DNLVWDQ� 
(PDLO��GUVDLPD]DLQDE#JPDLO�FRP�� 
 
3URI��5DILT�$KPHG�6RRPUR� 
3URIHVVRU��5HWLUHG� 
'HSDUWPHQW�RI�&RPPXQLW\�0HGLFLQH 
/LDTXDW�1DWLRQDO�+RVSLWDO�DQG�0HGLFDO�&ROOHJH 
.DUDFKL��6LQGK-3DNLVWDQ� 
 
'U��$QHHWD�.KRVR 
$VVLVWDQW�3URIHVVRU� 
'HSDUWPHQW�RI�&RPPXQLW\�0HGLFLQH 
/LDTXDW�1DWLRQDO�+RVSLWDO�DQG�0HGLFDO�&ROOHJH 
.DUDFKL��6LQGK-3DNLVWDQ� 
 
'U��1LPUD�$]L]�4D]L 
/LDTXDW�1DWLRQDO�+RVSLWDO�DQG�0HGLFDO�&ROOHJH 
.DUDFKL��6LQGK-3DNLVWDQ� 
 
'U��6DURRS�6LGGLTXL 
/LDTXDW�1DWLRQDO�+RVSLWDO�DQG�0HGLFDO�&ROOHJH 
.DUDFKL��6LQGK-3DNLVWDQ� 


