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$�6WXG\�RI�5HVHDUFK*DWH�SURILOHV�RI�WKH�0HGLFDO�
6FLHQFH�'HSDUWPHQW�RI�8QLYHUVLW\�RI�'HOKL��

$Q�$OWPHWULF�3HUVSHFWLYH�

6DSQD�9HUPD��DQG�0DUJDP�0DGKXVXGKDQ�

$EVWUDFW�

:HE� KDV� LQWURGXFHG�PDQ\� QHZ�ZD\V� WR� FRPPXQLFDWH� DQG� WR� FUHDWH� QHWZRUNLQJ�
DPRQJ� WKH� PHPEHUV� RI� FRPPXQLW\�� 5HVHDUFK*DWH� LV� RQH� RI� WKH� UHVXOW� RI� QHZ�
WHFKQRORJLHV�ZKLFK�KHOSV� WKH�UHVHDUFKHUV� WR�PDNH�QHWZRUN�DQG�WR�DFFHOHUDWH� WKH�
UHVHDUFK�ZRUN�DW� WKH�JOREDO� OHYHO��7KH�SUHVHQW�VWXG\� LV�FRQGXFWHG� WR�XQGHUVWDQG�
WKH� PHWULFV� SURYLGHG� E\� WKH� 5HVHDUFK*DWH� DQG� WKH� FRUUHODWLRQ� RI� HDFK� RI� WKH�
PHWULF�ZLWK�WKH�5*6FRUH��7KH�VL[�GHSDUWPHQWV�RI�PHGLFDO�VFLHQFHV�DUH�FRQVLGHUHG�
LQ� WKH� 8QLYHUVLW\� RI� 'HOKL� DQG� WKH� GDWD� ZHUH� FROOHFWHG� PDQXDOO\� IURP� WKH�
5HVHDUFK*DWH� SURILOHV� RI� WKH� IDFXOW\� PHPEHUV� RI� WKH� PHGLFDO� GHSDUWPHQW�� 7KH�
PHWULFV�SURYLGHG�E\�WKH�5HVHDUFK*DWH�DUH�FROOHFWHG�VXFK�DV�SXEOLFDWLRQV��UHDGV��
FLWDWLRQV��QHWZRUNLQJ��DQG�5*6FRUH��)LQGLQJV�RI�WKH�VWXG\�UHYHDOV�WKDW���SHUFHQW�
PHPEHUV� GR� QRW� KDYH� 5HVHDUFK*DWH� SURILOHV� ZKHUHDV� ��� SHUFHQW� PHPEHUV� DUH�
KDYLQJ� PRUH� WKDQ� ���� SXEOLFDWLRQV� RQ� WKHLU� SURILOHV�� 7KH� ILQGLQJV� UHYHDOV� WKDW�
5HVHDUFK*DWH� LV� KHOSIXO� LQ� SURYLGLQJ� PHWULFV� GDWD� E\� PHQWLRQLQJ� 5*6FRUH� RI�
LQGLYLGXDO�UHVHDUFKHU��ZKLFK�KHOSV�WKH�UHVHDUFKHU�WR�KLJKOLJKW�WKHLU�UHVHDUFK�ZRUN�
DW�WKH�JOREDO�YLOODJH��

.H\ZRUGV��5HVHDUFK*DWH��5*6FRUH��$OWPHWULFV��6RFLDO�1HWZRUNLQJ��

���,QWURGXFWLRQ�

5HVHDUFK*DWH� LV� D� VRFLDO�QHWZRUNLQJ� VLWH� ODXQFKHG� LQ������E\�'U�� ,MDG�0DGLVFK�
DQG�'U��6|UHQ�+RIPD\HU��DQG�FRPSXWHU�VFLHQWLVW�³+RUVW�)LFNHQVFKHU�ZLWK�DQ�DLP�
WR�KHOS�WKH�UHVHDUFKHUV�WR�ILQG�RXW�FROODERUDWRUV��VKDUH�UHVHDUFK�SDSHUV��DQG�WR�DVN�
TXHVWLRQV�DQG�DQVZHUV�LQ�DQ�DFDGHPLF�FRPPXQLW\��,W�LV�D�IRUXP�ZKLFK�LV�MRLQ�E\�
DQ\�UHVHDUFKHU�IUHH�RI�FRVW��LWV�MXVW�UHTXLUHG�WR�FUHDWH�DQ�DFFRXQW�RYHU�WKH�SODWIRUP�
DQG�LW�LV�MRLQHG�E\�WKH�PRUH�WKDQ����PLOOLRQ�XVHUV�WLOO�GDWH��,WV�IHDWXUHV�DUH�WR�VKDUH�

�� 5HVHDUFK�6FKRODU��'HSDUWPHQW� RI� /LEUDU\� DQG� ,QIRUPDWLRQ� 6FLHQFH��8QLYHUVLW\� RI�'HOKL���������
(PDLO��VDSQDYHUPD�GX#JPDLO�FRP��

�� $VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�/LEUDU\�DQG�,QIRUPDWLRQ�6FLHQFH��8QLYHUVLW\�RI�'HOKL���������
(PDLO��PDGKXPDUJDP#JPDLO�FRP��
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WKH�SXEOLFDWLRQV��FRQQHFW�DQG�FROODERUDWH�ZLWK�FROOHDJXHV��VWDWV�IRU�WKH�UHDGV�DQG�
FLWDWLRQ�RI� WKH�SXEOLFDWLRQ�RI� UHVHDUFKHU�� DVN�TXHVWLRQV�DQG�DQVZHUV� WR� VROYH� WKH�
UHVHDUFK�SUREOHPV��DQG� ODVW�EXW�QRW� OHDVW� WR� ILQG� WKH� ULJKW� MRE�XVLQJ� WKH� UHVHDUFK�
IRFXVVHG�ERDUG´� �5HVHDUFK*DWH��������� ³7KH�DGYHQW�RI�ZHE����� LQWURGXFH�PDQ\�
QHZ�ZD\V�WR�FRPPXQLFDWH�E\�EHDWLQJ�WKH�GLVWDQFH�SUREOHP´��.RXVKD�	�7KHOZDO��
������ DQG� ³RSHQV� WKH� SRVVLELOLWLHV� WR� UHPDLQ� LQ� FRQWDFW� ZLWK� WKH� FRPPXQLW\�
PHPEHUV� WR� VKDUH� WKH� UHVHDUFK� DFWLYLWLHV�� QRW� WR� HQG� XS� ZLWK� WKH� FORVLQJ� RI�
FRQIHUHQFH��ZRUNVKRS��DQG�VHPLQDU´��7DWWHUVDOO���������5HVHDUFK*DWH��5*��LV�WKH�
UHVXOW� RI�ZHE�����ZKLFK�KHOSV� LQ�PDLQWDLQV� WKH� VFKRODUO\� FRPPXQLFDWLRQ� DQG� WR�
PDNH�WKH�YLVLELOLW\�RI�UHVHDUFK�WR�D�ZLGHU�DUHD��³5*�DOVR�SURYLGHV�WKH�FLWDWLRQV�IRU�
WKH�DUWLFOHV�DV�VRRQ�DV� LW�SXEOLVKHG�ZKHUHDV� WUDGLWLRQDO�ZD\�RI�FLWLQJ�VXFK�DV�+�
LQGH[��*�LQGH[� WRRN� D� ORWV� RI� WLPH� WR� UHFHLYH� WKH� FLWDWLRQ´� �5DYHQVFURIW�� �������
7KHUHIRUH��5*�LV�RQH�RI�SODWIRUP�WR�SURYLGH�WKH�FLWDWLRQ�IRU�WKH�SXEOLFDWLRQ�RI�WKH�
UHVHDUFKHUV�DQG�KHOS�WKHP�WR�JDLQ�WKH�YLVLELOLW\�LQ�DQ�DFDGHPLF�FRPPXQLW\��

7KH� PDLQ� SXUSRVH� RI� WKH� SDSHU� LV� WR� VWXG\� WKH� PHWULFV� SURYLGHG� E\� WKH�
5HVHDUFK*DWH�DQG� WKHLU� UROH� LQ� WKH�DOWPHWULFV��7KH�VWXG\� LQFOXGHV� WKH�V\VWHPDWLF�
REVHUYDWLRQ�RI�WKH�IROORZLQJ�PHWULFV�SURYLGHG�E\�WKH�5HVHDUFK*DWH��

3XEOLFDWLRQV��7KH�SXEOLFDWLRQV�DUH�DGGHG�E\�WKH�DXWKRUV�WR�WKHLU�SURILOHV�
LQ� WKH� 5HVHDUFK*DWH�� 7KHVH� 3XEOLFDWLRQV� LQFOXGH� FKDSWHUV�� ERRNV��
FRQIHUHQFH�SDSHUV��DUWLFOHV��SRVWHU��GDWD��HWF���

5HDGV�� 7KH� 5HVHDUFK*DWH� SURYLGH� WKH� WRWDO� QXPEHU� RI� UHDGV� WR� WKH�
SXEOLFDWLRQV�DGGHG�E\�WKH�UHVHDUFKHUV��

&LWDWLRQV��&LWDWLRQV� LQ�5HVHDUFK*DWH� DUH�SURYLGHG�E\� WKH�5HVHDUFK*DWH�
LWVHOI�LQGHSHQGHQWO\�IRU�WKH�UHVHDUFKHUV�SXEOLFDWLRQV��

1HWZRUNLQJ��1HWZRUNLQJ�LQ�WKH�5HVHDUFK*DWH�LQFOXGHV�WKH�IROORZLQJ�DQG�
IROORZHUV�RI�WKH�UHVHDUFKHUV��

3HUFHQWLOHV�� 3HUFHQWLOH�SURYLGHG�E\� WKH�5HVHDUFK*DWH� VKRZV� WKH�KLJKHU�
SHUFHQWDJH� RI� WKH� PHPEHU� DV� FRPSDUHG� WR� WKH� RWKHU� PHPEHUV� LQ� WKH�
5HVHDUFK*DWH��

+�,QGH[�� +� LQGH[� LV� WKH� LQGH[� XVHG� WR� PHDVXUH� WKH� LPSDFW� RI� DQ�
LQGLYLGXDO� UHVHDUFKHU� UDWKHU� WKDQ� D� MRXUQDO�� ,W� LV� DOVR� SURYLGHG� RQ� WKH�
5HVHDUFK*DWH�SURILOH�RI�WKH�UHVHDUFKHU��

5*6FRUH�� 5*6FRUH� DUH� WKH� VFRUHV� SURYLGHG� E\� WKH� 5HVHDUFK*DWH� WR�
HYDOXDWH� WKH� UHVHDUFK� TXDOLW\� RI� WKH� UHVHDUFKHUV� E\� IROORZLQJ� FHUWDLQ�
DOJRULWKP�ZKLFK�LV�QRW�GLVFORVHG�E\�WKH�5HVHDUFK*DWH��

���%DFNJURXQG�RI�WKH�6WXG\�

'XULQJ� OLWHUDWXUH� VXUYH\�� LW� ZDV� IRXQG� WKDW� PDQ\� VWXGLHV� DUH� FRQGXFWHG� RQ� WKH�
0HQGHOH\� IRU� WKH� DOWPHWULFV� EXW� YHU\� OHVV� DUH� FRQGXFWHG� RQ� WKH� 5HVHDUFK*DWH��
5HVHDUFK*DWH�LV�DQ�DFDGHPLF�VRFLDO�QHWZRUNLQJ�VLWH�DQG�WKLV�DFDGHPLF�QHWZRUNLQJ�



$�6WXG\�RI�5HVHDUFK*DWH�SURILOHV�RI� WKH�0HGLFDO�6FLHQFH�'HSDUWPHQW�RI
8QLYHUVLW\�RI�'HOKL��$Q�$OWPHWULF�3HUVSHFWLYH�

���

VLWHV� SOD\V� D� SLYWRO� UROH� WR� FUHDWH� FROODERUDWLRQ� DQG� WR� HQKDQFH� WKH� UHVHDUFK�
SHUIRUPDQFH� RI� 3DNLVWDQL� /,6� 6FKRODUV�$OL�� 5LFKDUGVRQ�� ������ DQG� WKH� VWXG\�
FRQGXFWHG�E\�$VPL�DQG�0DGKXVXGKDQ� UHYHDOV� WKDW�5HVHDUFK*DWH�DQG�$FDGHPLD�
DUH� WKH� PRVW� XVHG� $616V� DPRQJ� UHVHDUFK� VFKRODUV�$VPL� DQG�0DUJDP�� �������
$PRQJ� DFDGHPLFLDQV� 5HVHDUFK*DWH� SURYLGHV� D� JUHDW� LPSDFW� LQ� FROODERUDWLQJ�
�7KHOZDOO� DQG�.DXVKD�� ������� ,W� KDV� FRQFOXGHG� E\� WKH� VWXG\� WKDW� 5HVHDUFK*DWH�
SOD\V� D� VLJQLILFDQW� UROH� LQ� FUHDWLQJ� FROODERUDWLRQ� DW� DQ� LQWHUQDWLRQDO� OHYHO� DQG�
PDNHV�WKH�QHWZRUNLQJ�PRUH�VWURQJHU��$VQDIL�HWDO����������$FFRUGLQJ�WR�%KDUGZDM�
�������� 5HVHDUFK*DWH� VFRUHG� WKH� KLJKHVW� ����� SHU� FHQW� DQG�ZDV� UDQNHG� µ$ERYH�
$YHUDJH¶��IROORZHG�E\�$FDGHPLD�HGX������SHU�FHQW�DQG�0HQGHOH\������SHUFHQW��

6ULYDVWDYD�DQG�0DKDMDQ��������LQYHVWLJDWHG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�DOWPHWULF�
LQGLFDWRUV� IURP� 5HVHDUFK*DWH� �5*�� DQG� WKH� ELEOLRPHWULF� LQGLFDWRUV� IURP� WKH�
6FRSXV� GDWDEDVH� DQG� FRQFOXGHG� WKDW� 5*� PHWULFV� VKRZHG� PRGHUDWH� WR� VWURQJ�
SRVLWLYH� FRUUHODWLRQ� DPRQJ� HDFK� RWKHU��$OL� HW�DO�� ������� VKRZV� WKDW� WKHUH�ZDV� D�
SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�SXEOLFDWLRQV��UHDGV��DQG�FLWDWLRQV�IRU�UHVHDUFKHUV�ZKR�
KDG�DGGHG�D�VLQJOH�SXEOLFDWLRQ�RQ�WKHLU�5HVHDUFK*DWH�SURILOH���

2UWHJD�VWXG\�VXJJHVWHG�WKDW�QRZ�D�GD\V�YLUWXDO�VSDFHV�DUH�JDLQLQJ�PRUH�SRSXODULW\�
DQG� VWDELOLW\� DV� WKH� WHFKQRORJ\� DGYDQFHV� �2UWHJD�� ������� 7KH� YLUWXDO� VSDFHV�
SRSXODULW\�LV�FDQ�EH�VHHQ�LQ�WKH�6KULYDVWDYD�DQG�0DKDMDQ�VWXG\�ZKLFK�UHYHDOV�WKDW�
WKHUH� LV� D� KLJKHVW� FRUUHODWLRQ� RI� 5*6FRUH� ZLWK� WKH� SXEOLFDWLRQV� DGGHG� E\�
UHVHDUFKHUV� WR� WKHLU� SURILOHV� DV� ZHOO� DV� ZLWK� UHDGV� DQG� FLWDWLRQ� RI� WKH� SK\VLFV�
UHVHDUFKHUV� LQ� WKH� SK\VLFV� DQG� DVWURSK\VLFV� GHSDUWPHQW� RI� 8QLYHUVLW\� RI�
'HOKL�6KULYDVWDYD� DQG�0DKDMDQ�� ������� 7KH� SUHVHQW� VWXG\� LV� VLPLODU� WR� WKDW� RI�
6KULYDVWDYD� DQG� 0DKDMDQ� ������� ZLWK� PDMRU� FKDQJHV�� H[SORUHV� WKH� DOWPHWULF�
DQDO\VLV�RI�WKH�5HVHDUFK*DWH�PHWULFV�DV�LW�KDV�EHHQ�IRXQG�GXULQJ�OLWHUDWXUH�VXUYH\�
WKDW�YHU\�OLPLWHG�VWXGLHV�ZHUH�FDUULHG�RXW�RQ�WKLV�DUHD��

���2EMHFWLYHV�DQG�0HWKRGRORJ\�

7KH�PDLQ�REMHFWLYHV�RI�WKH�VWXG\�LV�WR�H[SORUH�5HVHDUFK*DWH�DOWPHWULF�LQGLFDWRUV�
LQ�WKH�UHVHDUFK��

7KH�2EVHUYDWLRQ�PHWKRG�ZDV�XVHG�IRU�WKH�VWXG\�IURP�WKH�5HVHDUFK*DWH��DFDGHPLF�
VRFLDO�QHWZRUNLQJ�VLWH���7KH�GDWD�ZHUH�FROOHFWHG�PDQXDOO\�IURP�WKH�5HVHDUFK*DWH�
SURILOH� SDJH� RI� WKH� IDFXOW\� PHPEHUV� �DV� SHU� WKH� OLVW� RQ� WKH� ZHEVLWHV� RI� WKH�
GHSDUWPHQW� GXULQJ� ODVW� ZHHN� RI� -XQH�� ������ RI� 2EVWHWULFV� 	� *\QDHFRORJ\��
2SKWKDOPRORJ\�� 2WRODU\QJRORJ\�� 3DHGLDWULFV�� 0HGLFLQH�� 2UWKRSDHGLFV�
GHSDUWPHQWV� LQ� WKH�8QLYHUVLW\� RI�'HOKL�� GXULQJ� WKH� ODVW�ZHHN�RI� -XQH�������7KH�
PHGLFDO�GHSDUWPHQWV� DUH� VHOHFWHG� IRU� WKH�VWXG\�DV� WKH� UHVHDUFK� LV� D�EDFNERQH�RI�
WKHVH�GHSDUWPHQWV�WR�GLVFRYHU��VWXG\�RU�WR�UHVROYH�WKH�SUREOHPV��7KH�DXWKRU�ILQGV�
���IDFXOW\�PHPEHUV�SURILOHV�SUHVHQFH�RQ�5HVHDUFK*DWH�RXW�RI�����PHPEHUV�IURP�
WKH� VHOHFWHG� GHSDUWPHQWV� RQ� WKH� 5HVHDUFK*DWH� DFDGHPLF� VRFLDO� QHWZRUNLQJ� VLWH��
7R� VWXG\� WKH� FRUUHODWLRQ� DPRQJ� WKH�PHWULFV� SURYLGHG� E\� WKH� 5HVHDUFK*DWH�� WKH�
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GDWD� ZHUH� FROOHFWHG� IRU� WKH� SXEOLFDWLRQV�� UHDGV�� FLWDWLRQV�� QHWZRUNLQJ� ZKLFK�
LQFOXGH�IROORZHUV�DQG�IROORZLQJ��SHUFHQWLOHV��5*6FRUHV��K�LQGH[��DQG�SHUFHQWLOHV�
SURYLGHG�E\�WKH�5HVHDUFK*DWH�RQ�WKH�SURILOH�RI�WKH�VWXGLHG�PHPEHUV��

���'DWD�$QDO\VLV��

�����'HPRJUDSKLF�&KDUDFWHULVWLFV�

'DWD�ZHUH�FROOHFWHG�IURP�WKH�IDFXOW\�PHPEHUV�RI�WKH�2EVWHWULFV�	�*\QDHFRORJ\��
2SKWKDOPRORJ\�� 2WRODU\QJRORJ\�� 3DHGLDWULFV�� 0HGLFLQH�� 2UWKRSDHGLFV�
GHSDUWPHQWV� LQ� WKH� 8QLYHUVLW\� RI� 'HOKL� ZKLFK� LQFOXGHV� 3URIHVVRUV�� $VVRFLDWH�
3URIHVVRUV� �LQFOXGLQJ� 5HDGHUV��� DQG� $VVLVWDQW� 3URIHVVRUV� �LQFOXGLQJ� /HFWXUHUV��
�7DEOH�,�DQG�)LJXUH�,���

7DEOH�,��'HPRJUDSKLF�&KDUDFWHULVWLFV�RI�)DFXOW\�0HPEHUV�

'HVLJQDWLRQ� 0HPEHUV� 3HUFHQWDJH�

3URIHVVRUV� ���� ������

$VVRFLDWH�3URIHVVRUV� ��� �����

$VVLVWDQW�3URIHVVRUV� ��� ������

7RWDO� ���� ����

)LJXUH�,��'HPRJUDSKLF�&KDUDFWHULVWLFV�RI�)DFXOW\�0HPEHUV�

�����3XEOLFDWLRQ�$QDO\VLV��

5HVHDUFK*DWH�SURYLGHV�WKH�SXEOLFDWLRQ�GHWDLOV�RI�WKH�PHPEHUV�XQGHU�WKH�5HVHDUFK�
,WHP�WDJ�ZKLFK�LQFOXGHV�SXEOLFDWLRQV�RI�UHVHDUFKHUV�IURP�$UWLFOH��%RRN��&KDSWHU��
&RQIHUHQFH� 3DSHU�� 7KHVLV�� 3UHVHQWDWLRQ�� DQG� IXOO�WH[WV�� 7DEOH� ,,� DQG� )LJXUH� ��
VKRZV� WKH� SXEOLFDWLRQ� GHWDLOV� RI� WKH� PHPEHUV�� 7DEOH� UHYHDOV� WKDW� �� PHPEHUV�
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$�6WXG\�RI�5HVHDUFK*DWH�SURILOHV�RI� WKH�0HGLFDO�6FLHQFH�'HSDUWPHQW�RI
8QLYHUVLW\�RI�'HOKL��$Q�$OWPHWULF�3HUVSHFWLYH�

���

���SHUFHQW�� GR� QRW� KDYH� DQ\� UHVHDUFK� LWHP�SXEOLFDWLRQV� SRVWHG� RQ� WKHLU� SURILOH�
ZKHUHDV���PHPEHUV����SHUFHQW��KDYH�PRUH�WKDQ�����UHVHDUFK�LWHPV�SRVWHG�LQ�WKHLU�
SURILOHV��

7DEOH�,,��3XEOLFDWLRQV�$QDO\VLV�RI�WKH�0HPEHUV�

6��1R�� 3XEOLFDWLRQV� 0HPEHUV�
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)LJXUH�,,��3XEOLFDWLRQV�$QDO\VLV�RI�WKH�0HPEHUV�
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���� &KDOOHQJHV�DQG�3LWIDOO�RI�7HFKQRORJ\

�����5HDGV�RI�3XEOLFDWLRQ�

5HVHDUFK*DWH� SURYLGHV� WKH� UHDG� PHWULFV� IRU� D� SXEOLFDWLRQ� E\� WKH� RWKHU�
UHVHDUFKHUV��7KLV�UHDGV�KHOSV�WKH�UHVHDUFKHUV�WR�ILQG�RXW�WKH�OHYHO�RI�DWWHQWLRQ�WKH�
SXEOLFDWLRQ� UHFHLYHG�RYHU� WKH� DFDGHPLF� VRFLDO� QHWZRUNLQJ�SODWIRUP��7DEOH� DQG�
ILJXUH� ,,,� UHYHDOV� WKH� UHDGV� RI� WKH� SXEOLFDWLRQV� RI� WKH� DQDO\VLV� SURILOHV� RI� WKH�
PHPEHUV�� ,QIRUPDWLRQ�SURYLGHG�E\� WKH� WDEOH� VKRZV� WKDW���PHPEHUV���SHUFHQW��
GR� QRW� KDYH� DQ\� UHDGV� DQG� WKH� UHDVRQ� IRU� WKLV� LV� WKDW� WKH\� GLG� QRW� DGG� DQ\�
SXEOLFDWLRQV�LQ�WKHLU�SURILOH�RI�5*�ZKHUHDV���PHPEHUV�����SHUFHQW��KDYH�PRUH�
WKDQ� ����� UHDGV� RQ� WKHLU� SXEOLFDWLRQV� ZKLFK� VKRZV� WKH� QXPEHU� RI� WLPHV� WKH�
DWWHQWLRQ�UHFHLYHG�E\�WKHLU�UHVHDUFK�LWHPV��

7DEOH�,,,��5HDGV�RI�WKH�3XEOLFDWLRQV�

6��1R�� 5HDGV� 0HPEHUV�
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$�6WXG\�RI�5HVHDUFK*DWH�SURILOHV�RI� WKH�0HGLFDO�6FLHQFH�'HSDUWPHQW�RI
8QLYHUVLW\�RI�'HOKL��$Q�$OWPHWULF�3HUVSHFWLYH�

���

)LJXUH����5HDGV�RI�WKH�3XEOLFDWLRQV�

�����&LWDWLRQV�RI�3XEOLFDWLRQ�

&LWDWLRQ�DUH�WKH�PHWULFV�XVHG�IRU�DVVHVVLQJ�WKH�LPSDFW�RI�DQ�LQGLYLGXDO�UHVHDUFKHU��
DQ�DUWLFOH��RU� D� MRXUQDO�� ,W�KHOSV� WR�KLJKOLJKW� WKH� UHVHDUFKHUV� LQ� D�SDUWLFXODU� DUHD��
DQG�KHOSV�WR�VXSSRUW�WKH�GLVFXVVLRQV�E\�WKH�FLWDWLRQ�PHFKDQLVP��0DYRG]D���������
7DEOH� DQG� ILJXUH� ,9� SURYLGHV� WKH� GHWDLO� GLVWULEXWLRQ� RI� PHPEHUV� EDVHG� RQ� WKH�
FLWDWLRQ� UHFHLYHG� LQ� WKHLU� SXEOLFDWLRQV�� 7KH� WDEOH� VKRZV� WKDW� ��� PHPEHUV�
����SHUFHQW��KDYH�PRUH�WKDQ�����FLWDWLRQV��

7DEOH�,9��&LWDWLRQV�RI�3XEOLFDWLRQV�

6��1R�� &LWDWLRQV� 0HPEHUV�
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���� &KDOOHQJHV�DQG�3LWIDOO�RI�7HFKQRORJ\

6��1R�� &LWDWLRQV� 0HPEHUV�
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)LJXUH�,9��&LWDWLRQV�RI�3XEOLFDWLRQV�

�����1HWZRUNLQJ�YLD�5HVHDUFK*DWH�

1HWZRUNLQJ� SOD\V� D� SULPH� UROH� LQ� DFDGHPLD�� ZKLFK� FDQ� EH� GRQH� WKURXJK�
FRQIHUHQFHV�� VHPLQDUV�� PHHWLQJV�� ZRUNVKRSV�� ZHELQDUV�� DQG� WHOHFRQIHUHQFHV��
'XH�WR�DGYDQFHPHQW�LQ�WHFKQRORJ\�DQG�WKH�DGYHQW�RI�:HE������WKLV�QHWZRUNLQJ�
LV� QRW� RQO\� OLPLWHG� WR� FRQIHUHQFHV� RU� WLOO� WKH� HQG� RI� SURMHFW�� DV� QRZ� WKH�
DFDGHPLFLDQV� DUH� LQ� FRQWDFW� YLD� YDULRXV� VRFLDO� QHWZRUNLQJ� DFDGHPLF� SODWIRUP�
�7DWWHUVDOO���������7DEOH�9�DQG�9,�DV�ZHOO�DV�ILJXUH���VKRZV�WKH�QHWZRUNLQJ�E\�
WKH� IROORZLQJ� DQG� WKH� IROORZHUV� RYHU� WKH� 5HVHDUFK*DWH� DFDGHPLF� SODWIRUP��
7DEOH� 9� VKRZV� WKDW� RQO\� �� PHPEHU��� SHUFHQW�� KDV� PRUH� WKDQ� ���� IROORZLQJ�
ZKHUHDV�PD[LPXP�PHPEHUV� L�H�����PHPEHUV����SHUFHQW��DUH� IROORZLQJ�ZLWKLQ�
��WR����PHPEHUV��
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$�6WXG\�RI�5HVHDUFK*DWH�SURILOHV�RI� WKH�0HGLFDO�6FLHQFH�'HSDUWPHQW�RI
8QLYHUVLW\�RI�'HOKL��$Q�$OWPHWULF�3HUVSHFWLYH�

���

7DEOH�9��)ROORZLQJ�RI�WKH�0HPEHUV�

6��1R�� )ROORZLQJ� 0HPEHUV�
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7DEOH�9,�VKRZV�WKH�QXPEHU�RI�IROORZHUV�RI�WKH�DQDO\VHG�SURILOHV�RI�WKH�PHPEHUV��
,W� VKRZV� WKDW� ��PHPEHUV��� SHUFHQW�� KDYH�PRUH� WKDQ� ���� IROORZHUV�ZKHUHDV� ���
PHPEHUV���� SHUFHQW�� KDYH� ZLWKLQ� ��� WR� ��� IROORZHUV� LQ� WKHLU� 5HVHDUFK*DWH�
SURILOHV��,W�DOVR�VKRZV�WKDW�QR�PHPEHU�KDV�]HUR�IROORZHU�RQ�WKH�5HVHDUFK*DWH��

7DEOH�9,��)ROORZHUV�RI�WKH�0HPEHUV�

6��1R�� )ROORZHUV� 0HPEHUV�
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���� &KDOOHQJHV�DQG�3LWIDOO�RI�7HFKQRORJ\

6��1R�� )ROORZHUV� 0HPEHUV�
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)LJXUH�9��5HVHDUFK*DWH�1HWZRUNLQJ�

�����5*6FRUH�

5*�6FRUH�LV�SURYLGHG�E\�WKH�5HVHDUFK*DWH�ZKLFK�LV�FORVHO\�UHODWHG�WR�WKH�TXDOLW\�
RI�WKH�UHVHDUFK��$OL��(W�DO����������,W�LV�RQH�RI�WKH�SULPH�LQGLFDWRU�JLYHQ�E\�5*�WR�
DQDO\VH� RU� WR� DVVHVV� WKH� UHVHDUFK� ZRUN�� 7DEOH� 9,,� DQG� ILJXUH� 9,� SURYLGHV� WKH�
GLVWULEXWLRQ�RI�PHPEHUV�EDVHG�RQ�WKH�5*6FRUH��7DEOH�VKRZV�WKDW����PHPEHUV����
SHUFHQW��KDYH�5*6FRUH�ZLWKLQ����WR����IROORZHG�E\���PHPEHUV����SHUFHQW��KDYH�
5*6FRUH�ZLWKLQ����WR�����
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$�6WXG\�RI�5HVHDUFK*DWH�SURILOHV�RI� WKH�0HGLFDO�6FLHQFH�'HSDUWPHQW�RI
8QLYHUVLW\�RI�'HOKL��$Q�$OWPHWULF�3HUVSHFWLYH�

���

7DEOH�9,,��5*6FRUH�RI�WKH�0HPEHUV�

6��1R�� 5*�6FRUHV� 0HPEHUV�
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)LJXUH����5*6FRUH�RI�WKH�0HPEHUV�

�����3HUFHQWLOH�RI�5HVHDUFK*DWH�

3HUFHQWLOH� SURYLGHG� E\� WKH� 5HVHDUFK*DWH� VKRZV� WKH� KLJKHU� SHUFHQWDJH� RI� WKH�
PHPEHU�DV�FRPSDUHG�WR�WKH�RWKHU�PHPEHUV�LQ�WKH�5HVHDUFK*DWH��7DEOH�9,,,�DQG�
)LJXUH���SURYLGHV�WKH�SHUFHQWLOH�VWDWXV�RI�WKH�DQDO\VHG�SURILOHV�RI�WKH�PHPEHUV��,W�
LV�GHSLFWHG� IURP� WKH� WDEOH� WKDW����PHPEHUV� ����SHUFHQW��KDYH�SHUFHQWLOHV�ZLWKLQ�
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���� &KDOOHQJHV�DQG�3LWIDOO�RI�7HFKQRORJ\

WKH� UDQJH�RI�������ZKHUHDV���PHPEHUV� ����SHUFHQW��KDYH�SHUFHQWLOHV�ZLWKLQ� WKH�
UDQJH�RI�������DV�ZHOO�DV�LQ�������UDQJH��

7DEOH�9,,,��3HUFHQWLOH�RI�5HVHDUFK*DWH�

6��1R�� 3HUFHQWLOHV� 0HPEHUV�
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)LJXUH�9,��3HUFHQWLOHV�RI�5*�0HPEHUV�

Ϭ ϬϭͲϬϭϬ ϬϭϭͲϬϮϬ ϮϭͲϯϬ ϯϭͲϰϬ ϰϭͲϱϬ

ϱϭͲϲϬ ϲϭͲϳϬ ϳϭͲϴϬ ϴϭͲϵϬ ϵϭͲϭϬϬ хϭϬϬ



$�6WXG\�RI�5HVHDUFK*DWH�SURILOHV�RI� WKH�0HGLFDO�6FLHQFH�'HSDUWPHQW�RI
8QLYHUVLW\�RI�'HOKL��$Q�$OWPHWULF�3HUVSHFWLYH�

���

�����+�,QGH[�

+�LQGH[�RU�+LUVFK�LQGH[��PHDVXUHV�WKH�LPSDFW�RI�DQ�LQGLYLGXDO�UHVHDUFKHU�WKDQ�D�
MRXUQDO�� ³,W� LV� GHILQHG� DV� WKH� KLJKHVW� QXPEHU� RI� SXEOLFDWLRQV� RI� D� VFLHQWLVW� WKDW�
UHFHLYHG�K�RU�PRUH�FLWDWLRQV�HDFK�ZKLOH�WKH�RWKHU�SXEOLFDWLRQV�KDYH�QRW�PRUH�WKDQ�
K�FLWDWLRQV�HDFK´��6FKUHLEHU���������7DEOH�,;�DQG�)LJXUH���SURYLGHV�WKH�GHWDLOV�RI�
K�LQGH[�UHFHLYHG�E\�WKH�DQDO\VHG�SURILOHV�RI�PHPEHUV�RQ�WKH�5HVHDUFK*DWH��7DEOH�
VKRZV� WKDW� ��� PHPEHUV� ���� SHUFHQW�� KDYH� K�LQGH[� ZLWKLQ� ����� ZKHUHDV�
��PHPEHUV����SHUFHQW��KDYH�PRUH�WKDQ����K�LQGH[��

7DEOH�,;��K�,QGH[�RI�5HVHDUFKHUV�

6��1R�� K�,QGH[� 0HPEHUV�
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)LJXUH�9,,��K�,QGH[�RI�5HVHDUFKHUV�
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���� &KDOOHQJHV�DQG�3LWIDOO�RI�7HFKQRORJ\

���'LVFXVVLRQ�DQG�&RQFOXVLRQ�

7KH�VWXG\�FRQGXFWHG� WR�FDUU\�RXW�DOWPHWULF�DQDO\VLV�RI� WKH�5HVHDUFK*DWH�SURILOHV�
IRU�IDFXOW\�PHPEHUV��DV�SHU�WKH�OLVW�RQ�WKH�ZHEVLWHV�RI�WKH�GHSDUWPHQW�GXULQJ�ODVW�
ZHHN� RI� -XQH�� ������ RI� 2EVWHWULFV� 	� *\QDHFRORJ\�� 2SKWKDOPRORJ\��
2WRODU\QJRORJ\�� 3DHGLDWULFV�� 0HGLFLQH�� 2UWKRSDHGLFV� GHSDUWPHQWV� LQ� WKH�
8QLYHUVLW\�RI�'HOKL��7KH�DQDO\VLV�RI�WKH�VWXG\�VKRZV�WKDW�WKH���SHUFHQW�RI�PHPEHUV�
GR� QRW� KDYH� DQ\� UHVHDUFK� LWHP�SXEOLFDWLRQV� SRVWHG� RQ� WKHLU� SURILOH� ZKHUHDV� ���
SHUFHQW� RI�PHPEHUV� KDYH�PRUH� WKDQ� ���� UHVHDUFK� LWHPV� SRVWHG� LQ� WKHLU� SURILOHV��
7KH�UHDVRQ�IRU�QRW�SRVWLQJ�DQ\�SXEOLFDWLRQ�LQ�WKH�SURILOH�PD\�EH�EXV\�VFKHGXOH�DQG�
QRW� DEOH� WR� XSGDWH� WKH� SURILOH� EXW� FUHDWHG� DFFRXQW� LQ� WKH� 5HVHDUFK*DWH��0RVWO\�
PHPEHUV� ZKR� DGGHG� IXOO� WH[W� DUH� DUWLFOHV� ZKHUHDV� 5HVHDUFK*DWH� SURYLGHV� WKH�
RSWLRQV�IRU�WKH�FKDSWHUV��VWDWV��FRQIHUHQFH�SDSHUV��SURMHFWV��HWF��

7KH� IXOO� WH[W� SXEOLFDWLRQV� DGGHG� E\� WKH� PHPEHUV� SURYLGHV� WKH� WRWDO� UHDGV� SHU�
SXEOLFDWLRQV� DV�ZHOO� DV� WKH� WRWDO� FLWDWLRQV� UHFHLYHG� SHU� DUWLFOH� DQG� LW� LV� UHYHDOHG�
IURP�WKH�DQDO\VLV�WKDW���SHUFHQW�RI�PHPEHUV�GR�QRW�KDYH�DQ\�UHDGV�DQG�WKH�UHDVRQ�
IRU�WKLV�LV�WKDW�WKH\�GLG�QRW�DGG�DQ\�SXEOLFDWLRQV�LQ�WKHLU�SURILOH�RI�5*�ZKHUHDV���
SHUFHQW�KDYH�PRUH�WKDQ������UHDGV�RQ�WKHLU�SXEOLFDWLRQV�ZKLFK�VKRZV�WKH�QXPEHU�
RI� WLPHV� WKH� DWWHQWLRQ� UHFHLYHG� E\� WKHLU� UHVHDUFK� LWHPV�� $W� WKH� VDPH� WLPH� ���
SHUFHQW�RI�PHPEHUV�KDYH�PRUH�WKDQ�����FLWDWLRQV�ZKHUHDV����SHUFHQW�RI�PHPEHUV�
UHFHLYHG�FLWDWLRQV�EHWZHHQ��������DQG���������UDQJH��7KH�FLWDWLRQV�UHFHLYHG�E\�
WKH� DUWLFOHV� WHOOV� DERXW� WKH� TXDOLW\� RI� WKH� UHVHDUFK� ZRUN� DQG� DOVR� KHOSV� WKH�
UHVHDUFKHU�WR�PDNH�WKHLU�UHVHDUFK�PRUH�KLJKOLJKWHG��

$V� WKH� 5HVHDUFK*DWH� LV� DQ� DFDGHPLF� VRFLDO� QHWZRUNLQJ� SODWIRUP� ZKHUH�
UHVHDUFKHUV�RI� D� FRPPXQLW\� UHPDLQV� LQ� FRQWDFW�ZLWK� HDFK�RWKHU� DQG� FUHDWH� WKHLU�
QHWZRUNLQJ�E\�IROORZLQJ�WKH�PHPEHUV�RI�WKHLU�UHVHDUFK�LQWHUHVW�DW�WKH�JOREDO�OHYHO��
7KH�VWXG\�VKRZV�WKDW���SHUFHQW�PHPEHUV�KDYH�PRUH�WKDQ�����IROORZLQJ�ZKHUHDV�
���SHUFHQW�RI�PHPEHUV�DUH� IROORZLQJ�ZLWKLQ��� WR����PHPEHUV� LQ� WKHLU�DFDGHPLF�
FRPPXQLW\�� ,W� DOVR� VKRZV� WKDW� �� SHUFHQW� RI� PHPEHUV� KDYH� PRUH� WKDQ� ����
IROORZHUV�ZKHUHDV����SHUFHQW�RI�PHPEHUV�KDYH�ZLWKLQ����WR����IROORZHUV�LQ�WKHLU�
5HVHDUFK*DWH� SURILOHV�� ,W� DOVR� VKRZV� WKDW� QR�PHPEHU� KDV� ]HUR� IROORZHU� RQ� WKH�
5HVHDUFK*DWH��
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