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1. INTRODUCTION
7KH� SUREOHP� RI� YDULDWLRQ� LQ� GDWD� DQG� TXHVWLRQDEOH� JUDPPDWLFDOLW\�
MXGJHPHQWV�KDV�EHHQ�D�ORQJ�REVHUYHG�\HW�RYHUORRNHG�LVVXH�LQ�WKHRUHWLFDO�
OLQJXLVWLFV�XQWLO�YHU\�UHFHQWO\��*HUYDLQ��������6FK�W]H���������+RZHYHU��
LW�KDV�QRW�EHHQ�GLVFXVVHG�LQ�7XUNLVK�WKHRUHWLFDO�OLQJXLVWLFV��8QOLNH�ZRUN�
RQ�DSSOLHG�OLQJXLVWLFV�RU�KLVWRULFDO�OLQJXLVWLFV��UHVHDUFK�RQ�V\QWD[�DQG�
PRUSKRORJ\�GRHV�QRW�QHFHVVDULO\�IROORZ�WKH�UHTXLUHPHQWV�RI�D�VFLHQWL¿F�
UHVHDUFK��

$V�WKHRUHWLFDO�OLQJXLVWV��ZH�DUH�LQWHUHVWHG�LQ�FKDUDFWHUL]DWLRQ�RI�QDWLYH�
VSHDNHU�FRPSHWHQFH��ZKLFK�LV�QRW�GLUHFWO\�DFFHVVLEOH�IRU�REVHUYDWLRQ��
7KHUHIRUH�� PDNH� LQIHUHQFHV� DERXW� WKH� OLQJXLVWLF� FRPSHWHQFH� RI� WKH�
VSHDNHUV� EDVHG�RQ�SHUIRUPDQFH�GDWD��(SLVWHPRORJLFDO� FRQFHUQV� DV� WR�
ZKDW�H[DFWO\�FRXQWV�DV�UHOHYDQW�GDWD�KDYH�ORQJ�EHHQ�GLVFXVVHG��4XLQH��
������ ������ &KRPVN\�� ������ ������ DQG� WKH� UHIHUHQFHV� LQ� *HUYDLQ��
������DPRQJ�RWKHUV����8QIRUWXQDWHO\��PRVW�WKHRUHWLFDO�OLQJXLVWV�UHO\�RQ�
³LQWXLWLYH´� DQG� ³LQWURVSHFWLYH� SUDFWLFH´� DOWKRXJK� WKLV� KDV� ³ORQJ� EHHQ�
H[SHOOHG�IURP�RWKHU�EHKDYLRUDO�VFLHQFHV�LV�SUREOHPDWLF�DQG�QHHGV�WR�EH�
UHSODFHG�E\�VWULFWO\�FRQWUROOHG�H[SHULPHQWDO�PHWKRGV�´��*HYDLQ���������
6RPHKRZ��WKH�VWDQGDUG�H[SHULPHQWDO�FRQWUROV�DUH�QRW�XVHG�LQ�FROOHFWLQJ�
GDWD�IRU�OLQJXLVWLF�WKHRU\��$V�QRWHG�LQ�*HYDLQ���������UHOLDQFH�RQ�QDWLYH�
VSHDNHU�LQWXLWLRQ�LV�D�QHFHVVDU\�FRQVHTXHQFH�RI�JHQHUDWLYH�SULQFLSOHV��
EXW�XQFRQWUROOHG�QDWXUH�RI�GDWD�FROOHFWLRQ�LV�QRW��

2XU�XQGHUVWDQGLQJ�RI�8QLYHUVDO�*UDPPDU�GLFWDWHV�WKDW�DOO�ODQJXDJHV�
DUH� UHOHYDQW� IRU� WKH� VWXG\� RI� 8*�� VR� DUH� DOO� LQGLYLGXDO� ODQJXDJHV��
+RZHYHU�� SRWHQWLDO� YDULDQWV� QHHG� WR� EH� FRQWUROOHG� LQ� FROOHFWLRQ� RI�
LQGLYLGXDO� JUDPPDWLFDOLW\� MXGJHPHQWV��:KHQ� WKH� DXWKRU¶V� LQGLYLGXDO�
JUDPPDWLFDOLW\�MXGJHPHQW�DQG�RU�LQWHUSUHWDWLRQ�RI�D�VHQWHQFH�SURYLGHV�
D�PDMRU�DUJXPHQW�IRU�WKH�SURSRVDO��ZH�KDYH�DOO�WKH�UHDVRQ�WR�TXHVWLRQ�
WKH�YDOLGLW\�RI�WKH�GDWD���8QIRUWXQDWHO\��GHVLJQLQJ�D�YDOLG�H[SHULPHQWDO�
GHVLJQ� LQ� FROOHFWLQJ� DQG� WHVWLQJ� GDWD� LV� QRW� WKH� DFWXDO� SUDFWLFH� LQ�
JHQHUDWLYH�V\QWD[�DQG�PRUSKR�V\QWD[�

,Q�WKLV�SDSHU��,�DUJXH�WKDW�WKH�ODFN�RI�DQ\�V\VWHPDWLF�HPSLULFDO�PHWKRG�
\LHOGV�WR�VHULRXV�WKHRUHWLFDO�SUREOHPV��DQG�SURSRVH�DQ�HPSLULFDO�VROXWLRQ���
V\VWHPDWLF�GDWD�FROOHFWLRQ�SDLUHG�ZLWK�D�WKHRUHWLFDO�JRDO�WR�DFFRXQW�IRU�
DOO�YDULHWLHV� UDWKHU� WKDQ�RQH¶V�RZQ� LGLROHFW�ZRXOG� UHVROYH� WKH�FXUUHQW�
PHWKRGRORJLFDO�SUREOHPV�LQ�7XUNLVK�OLQJXLVWLFV��,�SUHVHQW�D�FDVH�VWXG\�RI�
WKH�7XUNLVK�(&0��DQG�GDWD�FROOHFWHG�ZLWKLQ�WKH�SULQFLSOHV�RI�¿HOGZRUN��
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,W�DOVR�SURSRVHV�D�VHULHV�RI�PHDVXUHV�WKDW�ZH�SURIHVVLRQDOV�RI�WKH�¿HOG�
WDNH� WR�SUHYHQW�QRQ�V\VWHPDWLF�GDWD� IURP� OLQJXLVWLF�DQDO\VHV��6HFWLRQ�
����GLVFXVVHV�WKH�UHOHYDQW�OLWHUDWXUH�RQ�WKH�WRSLF��VHFWLRQ�����GLVFXVVHV�
7XUNLVK�PRUSKR�V\QWD[�DQG�LWV�SUREOHPV�ZLWK�PHWKRGRORJ\��VHFWLRQ�����
SUHVHQWV�D�FDVH�VWXG\�RQ�WKH�7XUNLVK�(&0�DQG�SURSRVHV�DQVZHUV�WR�WKH�
TXHVWLRQV�SRVHG�LQ������6HFWLRQ�����FRQFOXGHV�WKH�GLVFXVVLRQ�

2. HOW DO WE ASSESS RELIABLE DATA AND 
GRAMMATICALITY JUDGEMENTS?
6FK�W]H� ������� ������ DLPV� WR� VKRZ� WKDW� VXFK� PHWKRGRORJLFDO�
QHJOLJHQFH�FDQ�VHULRXVO\�FRPSURPLVH�WKH�GDWD�REWDLQHG��DQG�DUJXHV�IRU�
D�PRUH�UHOLDEOH�PRGH�RI�GDWD�HOLFLWDWLRQ�LQ�OLQJXLVWLFV��EDVHG�RQ�VWDQGDUG�
PHWKRGV�IURP�H[SHULPHQWDO�GHVLJQV�2��6FK�W]H��������DLPV�WR�LGHQWLI\�
SDUDOOHOV� EHWZHHQ� OLQJXLVWLF� MXGJPHQW� EHKDYLRU� DQG� RWKHU� W\SHV� RI�
FRJQLWLYH�EHKDYLRU��DQ�DSSURDFK�WKDW�DOORZV�KLP�WR�DUULYH�DW�D�PRGHO�RI�
WKH�MXGJPHQW�SURFHVV�WKDW�H[SODLQV�OLQJXLVWLF�LQWXLWLRQV�DV�WKH�UHVXOW�RI�WKH�
LQWHUDFWLRQ�RI�WKH�ODQJXDJH�IDFXOW\�ZLWK�RWKHU�FRJQLWLYH�IDFXOWLHV��%DVHG�
RQ�WKLV�PRGHO��6FK�W]H�SXWV�IRUZDUG�D�VHW�RI�SUDFWLFDO�UHFRPPHQGDWLRQV�
IRU�HOLFLWLQJ�PRUH�UHOLDEOH�OLQJXLVWLF�GDWD��7KH�EDVLF�SULQFLSOH�LV�WKDW�ZH�
DOO�QHHG� WR�SD\�DWWHQWLRQ� WR� WKH� UHTXLUHPHQWV�RI�H[SHULPHQWDO�GHVLJQ��
HPEHGGLQJ�WKH�UHOHYDQW�GDWD�ZLWKLQ�QDWXUDO�GLVFRXUVH��PDNLQJ�VXUH�ZH�
DUH� HOLFLWLQJ� ZKDW� ZH� DUH� DVNLQJ� IRU� E\� FRQWUROOLQJ� WKH� LQVWUXFWLRQV��
SUHYHQWLQJ� GLVFUHSDQFLHV� EHWZHHQ� WKH� LQVWUXFWLRQV� RI� GDWD� HOLFLWDWLRQ�
DQG�WKH�UHVHDUFK��6FK�W]H�������������7R�TXRWH�IURP�KLP��³$�JHQHUDO�
VWUDWHJ\�IRU�>GHYHORSLQJ�H[SHULPHQWDO�WDVNV@«�LV�WR�VWLFN�DV�FORVHO\�DV�
SRVVLEOH�WR�WKH�ZD\V�LQ�ZKLFK�ODQJXDJH�LV�DFWXDOO\�XVHG�IRU�HYHU\GD\�
SXUSRVHV�� UDWKHU� WKDQ� FRQWULYLQJ� DUWL¿FLDO� XQIDPLOLDU� WDVN�´� �6FK�W]H��
����������

2.1 A simple illustration of facts

�:K\�FDQ¶W�ZH�VLPSO\�DVN�SHRSOH�ZKHWKHU�D�VHQWHQFH�LV�DFFHSWDEOH�RU�
QRW"�6LPSO\�EHFDXVH� WKHUH�DUH� WRR�PDQ\�XQFRQWUROOHG�IDFWRUV� LQ�VXFK�
FDVXDO�TXHVWLRQV�DQG�WKH�UHVSRQVHV�FDQQRW�FRQVWLWXWH�VFLHQWL¿F�GDWD��)RU�
LQVWDQFH��0DFOD\�	�6OHDWRU��������DVNHG�EHJLQQLQJ�UKHWRULF�VWXGHQWV��LI�

2�6FK�W]H��������UHYLHZV�WKH�OLWHUDWXUH�RQ�OLQJXLVWLF�MXGJPHQWV�DQG�LGHQWL-
¿HV�D�VHW�RI�IDFWRUV�WKDW�LQÀXHQFH�WKH�MXGJPHQW�SURFHVV��DQG�KHQFH�KDYH�WR�EH�
FRQWUROOHG�IRU�ZKHQ�FROOHFWLQJ�OLQJXLVWLF�GDWD��7KLV�LV�DQ�H[FHOOHQW�UHVRXUFH�DV�
D�VWXG\�RQ�JUDPPDWLFDOLW\�MXGJHPHQWV�
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WKH�IROORZLQJ�ZRUGV�IRUP�D�JUDPPDWLFDO�(QJOLVK�VHQWHQFH"´

����0DFOD\�DQG�6OHDWRU�������
/DEHO�EUHDN�WR�FDOPHG�DERXW�DQG����RXW�RI����VDLG�<HV�
1RW�LI�,�KDYH�DQ\WKLQJ�WR�GR�ZLWK�LW�����VDLG�\HV�

$QRWKHU� H[DPSOH� FDPH� IURP� &DUGHQ� �������� ,Q� WKLV� VWXG\�
SDUWLFLSDQWV�UHMHFWHG�DOO� LPSHUDWLYH�VHQWHQFHV�DQG�FODLPHG�WKHP�WR�EH�
³XQJUDPPDWLFDO´� VLPSO\� EHFDXVH� WKH\� WKRXJKW� WKDW�please� VKRXOG� EH�
DGGHG�WR�WKHP�

%DVHG�RQ�WKH�TXRWHG�OLWHUDWXUH�DQG�WKH�TXHVWLRQV�UDLVHG��,�ZRXOG�OLNH�WR�
SRVH�WKH�IROORZLQJ�TXHVWLRQ��

&DQ�ZH� VWLOO� WKLQN� RXU� LQGLYLGXDO� MXGJHPHQWV� DV� OLQJXLVW� ZULWHUV� RU�
WKH�DQVZHUV�WR�WKH�H�PDLOV�ZH�VHQG�WR�RXU�OLQJXLVW�QRQ�OLQJXLVW�IULHQGV�
DVNLQJ�VRPHWKLQJ�OLNH�³'RHV�WKLV�VHQWHQFH�VRXQG�JUDPPDWLFDO�WR�\RX"´�
FRXQW�DV�YDOLG�GDWD"�

,�GRQ¶W�WKLQN�VR��7KH�FUXFLDO�SRLQW�KHUH�LV�WKDW�RXU�ZRUN�±�SDUWLFXODUO\�
WKH�V\QWDFWLF���OLWHUDWXUH�LV�IXOO�RI�WKLV�NLQG�GDWD��6FLHQWL¿FDOO\�VSHDNLQJ��
VSHQGLQJ�HQGOHVV�KRXUV�RQ�ZRUNLQJ�RQ�VXFK�GDWD�LV�IXWLOH��DQG�ZH�KDYH�
EHHQ� GRLQJ� H[DFWO\� WKLV� IRU� D� ORQJ� WLPH�� � )XUWKHUPRUH�� WKH� DQDO\VHV�
UHVXOWLQJ� IURP�YDULRXV� LQGLYLGXDO� MXGJHPHQWV�FDXVH�PDMRU� WKHRUHWLFDO�
LVVXHV��2QH�VXFK�FDVH�LV�GLVFXVVHG�EHORZ�

3. TURKISH MORPHO-SYNTAX AND METHODOLOGY 
PROBLEMS

7KH� WZR� PDMRU� SUREOHPV LQ� 7XUNLVK� PRUSKR�V\QWD[� DUH� GDWD�
LQFRQVLVWHQFLHV��DQG�XQUHOLDELOLW\�RI�WKH�JUDPPDWLFDOLW\�MXGJHPHQWV�LQ�
SXEOLVKHG�ZRUN� 

3.1 Data inconsistencies
2QH�PDMRU�SUREOHP�LQ�7XUNLVK�WKHRUHWLFDO�OLQJXLVWLFV�FRQVLVWV�RI�WKH�GDWD�
LQFRQVLVWHQFLHV�LQ�ZRUN�IRFXVLQJ�RQ�WKH�VDPH�SKHQRPHQRQ��H�J��OLWHUDWXUH�
RQ�WKH�VWDWXV�RI�DJUHHPHQW�PRUSKRORJ\�LQ�(&0V��3XOOXP��������.QHFKW��
������ .RUQ¿OW�� ������ ������ .XUDO�� ������ =LGDQL�(UR÷OX�� ������� 'DWD�
LQFRQVLVWHQFLHV��,�DUJXH��SDUWLDOO\�UHVXOW�IURP�WKH�LQIRUPDO�PHWKRGRORJ\�
RI�GDWD�FROOHFWLRQ��QDPHO\��UHO\LQJ�RQ�RQH¶V�RZQ�MXGJHPHQWV�UDWKHU�WKDQ�
FROOHFWLQJ�GDWD�ZLWKLQ�WKH�SULQFLSOHV�RI�¿HOGZRUN��
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3.2 Reliability of grammaticality judgements

7KH� VHFRQG� SUREOHP� LV� DERXW� WKH� UHOLDELOLW\� RI� WKH� JUDPPDWLFDOLW\�
MXGJHPHQWV�� :H� KDYH� DOO� FRPH� DFURVV� H[DPSOHV� WKDW� DUH� WRWDOO\�
XQDFFHSWDEOH��\HW�DUH�UHJDUGHG�DV�DFFHSWDEOH��RU�YLFH�YHUVD��:H�DOVR�VHH�
H[DPSOHV�ZLWK�LQWHUSUHWDWLRQV�LPSRVVLEOH�WR�JHW��:KHQ�WKH�DXWKRU�RI�D�
SDSHU�LV�D�QDWLYH�VSHDNHU�RI�WKH�ODQJXDJH�V�KH�VWXGLHV��DQG�V�KH�REYLRXVO\�
KDV�D�YHVWHG�LQWHUHVW�LQ�WKH�RXWFRPH�RI�JUDPPDWLFDOLW\�MXGJHPHQWV��ZH�
KDYH�VROLG�UHDVRQV�WR�TXHVWLRQ�WKH�YDOLGLW\�RI�WKHLU�MXGJHPHQWV��,�ZLOO�QRW�
JLYH�H[DPSOHV�RI�VXFK�GDWD�LQ�WKLV�DUWLFOH�RXW�RI�UHVSHFW�IRU�P\�FROOHDJXHV�
ZKR�KDYH�PDGH�UHVRUW�WR�VXFK�PDUJLQDO�VWUXFWXUHV�RU�LQWHUSUHWDWLRQV�LQ�
WKHLU�ZRUN��,�DOVR�PD\�KDYH�EHHQ�VXEFRQVFLRXVO\�ELDVHG�ZLWK�P\�GDWD�
LQ�P\�HDUOLHU�ZRUN���,�ZLOO�QRW�DGGUHVV�ELDV�SUREOHP�KHUH��KRZHYHU��WKH�
PDMRU�SURSRVDO�LQ�WKLV�SDSHU�DLPV�WR�SURYLGH�D�VROXWLRQ�WR�WKLV�SUREOHP�
RI�SRWHQWLDO�ELDV� LQ� UHVHDUFK��DV�ZHOO�4�)ROORZLQJ� LV� D�FDVH� VWXG\�� WKH�
LQIDPRXV�(&0�

4. ECMS IN TURKISH AND WHO ASSUMES WHAT?
)LUVW� RI� DOO�� OHW� XV� VHH�who assumes what� UHJDUGLQJ� WKH�SUHVHQFH�RI�
DJUHHPHQW� LQ� 7XUNLVK� (&0V�� 6HFRQGO\�� ZH� ZLOO� GLVFXVV� ZKHWKHU�
WKHVH�DUH�GLDOHFWV�� LGLROHFWV�RU�YDULHWLHV��)ROORZLQJ� LV� WKH� OLVW�RI� VXFK�
GLIIHUHQFHV�LQ�WKH�GDWD�DVVXPHG�LQ�ZRUN�RQ�(&0V�:
����&RPSXOVRU\�DJUHHPHQW��3XOOXP���������
2SWLRQDO�DJUHHPHQW���.XUDO��������=LGDQL�(UR÷OX��������0RRUH��������
g]VR\��������$\JHQ������D�E�������������øQFH�������
&RPSXOVRU\� QRQ�DJUHHPHQW� �+DQNDPHU� 	� .QHFKW�� ������ .QHFKW��
������ .RUQ¿OW�� ������ DQG� IXUWKHU� ZRUN�� *HRUJH� 	� .RUQ¿OW�� ������
g]W�UN���������

3 7KLV�ELDV�GRHV�QRW�RQO\�VXUIDFH�DV�PDUJLQDO�QRQ�H[LVWLQJ�LQWHUSUHWDWLRQV��LW�
VRPHWLPHV�VXUIDFHV�DV�FRQWUDGLFWRU\�GDWD�EHLQJ�VXSSUHVVHG�IURP�WKH�GLVFXV-
VLRQ��,�DP�QRW�TXHVWLRQLQJ�P\�RU�DQ\�RQH�RI�P\�FROOHDJXH¶V�LQWHJULW\�RU�
HWKLFDO�VWDQG�KHUH��,�DP�VLPSO\�SRLQWLQJ�RXW�WKH�IDFW�WKDW�DGHTXDWH�FRQWUROV�
DUH�QHFHVVDU\�WR�HOLPLQDWH�SRWHQWLDO�ELDV�LQ�WKH�DXWKRU¶V�RZQ�JUDPPDWLFDOLW\�
MXGJHPHQWV��WKLV�ELDV�LV�PRVW�SUREDEO\�D�VXE�FRQVFLRXV�SURFHVV�
4 6HH�:D\QH�&RZDUW¶V��������ERRN�([SHULPHQWDO�6\QWD[��ZKLFK�SURYLGHV�
JXLGHOLQHV�IRU�WKH�H[SHULPHQWDWLRQ�ZLWK�OLQJXLVWLF�MXGJPHQWV��DORQJ�ZLWK�DQ�
LQWURGXFWLRQ�WR�UHOHYDQW�SV\FKRORJLFDO�PHWKRGV�
5 ,�DP�WROG�WKDW�6HUNDQ�6HQHU�KDV�DQ�XQSXEOLVKHG�PDQXVFULSW��+RZHYHU��,�
FRXOG�QRW�DFFHVV�LW�DW�WKH�WLPH�WKLV�DUWLFOH�ZDV�VXEPLWWHG�IRU�SXEOLFDWLRQ�
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,W�LV�ZRUWK�QRWLQJ�WKDW�QRQH�RI�WKHVH�FODLPV�LV�EDVHG�RQ�GDWD�FROOHFWHG�
PHWKRGRORJLFDOO\� ZLWKLQ� WKH� SULQFLSOHV� RI� ¿HOGZRUN�� RU� GDWD� WHVWHG�
ZLWKLQ� D� VFLHQWL¿FDOO\� YDOLG� H[SHULPHQWDO� GHVLJQ�� 7KH\� UHÀHFW� HLWKHU�
WKH�LGLROHFW�RI�WKH�DXWKRU�DQG�RU�KLV�KHU�QDWLYH�VSHDNHU�IULHQGV��RU�WKH�
LPSUHVVLRQV�RI�WKH�DXWKRU�DV�WR�WKH�YDULHWLHV�RXW�WKHUH�
+RZHYHU�� WZR�RI� WKHVH�YDULHWLHV��QDPHO\�FRPSXOVRU\�DJUHHPHQW�DQG�
FRPSXOVRU\�QRQ�DJUHHPHQW� DUH� UHIHUUHG� WR� DV�'LDOHFW�$�DQG�%� LQ� WKH�
OLWHUDWXUH��3XOOXP��������.RUQ¿OW��������$\JHQ��������DPRQJ�RWKHUV��
7KH�WZR�TXHVWLRQV�ZH�ZLOO�DWWHPSW�WR�DQVZHU�LQ�WKLV�FDVH�VWXG\�DUH�WKH�
IROORZLQJ�
���

4XHVWLRQ�����'R�WKHVH�IRUPV�UHDOO\�H[LVW"�

4XHVWLRQ�����&DQ�WKHVH�WHFKQLFDOO\�EH�GH¿QHG�DV�GLDOHFWV"�

4.1 A case study: An answer to Question #1:

6FLHQWL¿F�UHSRUW�RQ�WKH�0HWKRG��

4.1.1 Subjects

��� QDWLYH� VSHDNHUV� RI�7XUNLVK�ZKR� KDYH� VSHQW� WKH� ¿UVW� ��� \HDUV� RI�
WKHLU� OLYHV� LQ� GLIIHUHQW� JHRJUDSKLFDO� ORFDWLRQV��1RQ�OLQJXLVWV�� DW� OHDVW�
FROOHJH�HGXFDWHG��DJH�JURXS��������PDOH������DQG�IHPDOH�������5HJLRQDO�
GLVWULEXWLRQ���0DUPDUD��øVWDQEXO��<DORYD��%XUVD��ø]QLN��ø]PLW��.RFDHOL����
7UDN\D� �(GLUQH�� 7HNLUGD÷�� dDQDNNDOH��� $HJHDQ� �ø]PLU�� 0DQLVD��
'HQL]OL���&HQWUDO�$QDWROLD��$QNDUD��(VNLúHKLU��1HYúHKLU���(DVW�$QDWROLD�
�6LLUW��(U]XUXP���0HGLWHUUDQHDQ� �$ODQ\D��0HUVLQ��$GDQD���%ODFN�6HD�
�6DPVXQ���*HUPDQ\����LQVWDQFHV�WR�LQFOXGH�D�SRWHQWLDO�GLDOHFWDO�UHJLRQ��

4.1.2 Materials

(&0V�ZLWK�RU�ZLWKRXW�DJUHHPHQW�PRUSKRORJ\�ZHUH�HPEHGGHG�LQ�WKH�
GLVFRXUVH� RI� WZR� VLPSOH� MRNHV�� WKH� ¿UVW� MRNH� LQFOXGHG� WKH� DJUHHPHQW�
PRUSKRORJ\�LQ�WKH�(&0�VWUXFWXUH��WKH�VHFRQG�GLG�QRW��



70253+2�6<17$&7,&�9$5,$7,21�$1'�0(7+2'2/2*<

������7KH�3URFHGXUH6

)ROORZLQJ�LV�DQ�DFFRXQW�RI�ZKDW�WKH�TXHVWLRQQDLUH�ZHUH�DVNHG�WR�GR�

���� 7KH�TXHVWLRQQDLUHV�ZHUH�DVNHG�WR

��VWDWH�WKHLU�DJH�VH[�HGXFDWLRQ�OHYHO�

�� LGHQWLI\� WKH�SODFHV� WKH\¶YH� OLYHG� LQ�EHIRUH���� �URXJKO\� WKH�FULWLFDO�
DJH��

��UHDG�WKH�MRNHV�RXW�ORXG�RU�WR�DVN�VRPHRQH�HOVH�WR�UHDG�LW�WR�WKHP�RXW�
ORXG�WR�HQVXUH�WKDW� OLWHUDF\��DQG�SUH�GLVSRVLWLRQ�WR�ERRN�JUDPPDU�GLG�
QRW�LQWHUIHUH�ZLWK�WKHLU�JUDPPDWLFDOLW\�MXGJHPHQWV�

�� LGHQWLI\�DQ\�VHQWHQFH�V�� WKDW� WKH\� WKLQN�GRHV�QRW�VRXQG�2.��$1'�
ZULWH�GRZQ�WKH�FRUUHFWHG�RQH���7KLV�LV�DVNHG�WR�FRQWURO�LQWHUIHUHQFH�RI�
YDULDQWV��VHH�&DUGHQ���������DQG�PDNH�VXUH�WKH\�UHMHFW�FHUWDLQ�VHQWHQFHV�
EHFDXVH�WKHUH�LV�RU�WKHUH�LV�QR�DJUHHPHQW�RQ�WKH�SUHGLFDWH��UDWKHU�WKDQ�
RWKHU�LUUHOHYDQW�VW\OLVWLF�UHDVRQV��7KLV�TXHVWLRQ�KDV�SURYHQ�WR�EH�YHU\�
XVHIXO��VRPH�UHVSRQGHQWV�FKDQJHG�VHQWHQFHV�LUUHOHYDQW�WR�WKH�VWXG\�IRU�
VW\OLVWLF�UHDVRQV�

>WKH\�ZHUH�DOVR�DVNHG@�WR�¿OO�LQ�WKH�LQÀHFWLRQDO�LQJUHGLHQWV�RI�WKH�(&0�
SUHGLFDWH�RI�D�VHQWHQFH�DV�D�FRQWURO�TXHVWLRQ� WR�GHWHUPLQH� WKRVH�ZKR�
UHJDUG�DJUHHPHQW�WR�EH�RSWLRQDO�

4.1.4 Results

2QO\�WKH�UHVXOWV�UHOHYDQW�WR�WKH�TXHVWLRQV�DVNHG�LQ�WKLV�VWXG\�ZLOO�EH�
UHSRUWHG����UHVSRQVHV�KDYH�UHSODFHG�DOO�(&0V�ZLWK�±',.�FRQVWUXFWLRQV��
�� 7KHVH� UHVXOWV� DOVR� KDYH� VRFLROLQJXLVWLFV� LPSOLFDWLRQV� DV� WR� ZKLFK�
JHRJUDSKLFDO� ORFDWLRQV�� DQG� JHQGHU�� DJH� JURXSV� FRUUHODWH� ZLWK� WKHVH�
YDULDWLRQV��HWF��EXW�ZH�ZLOO�QRW�JHW�LQWR�WKHVH�LQ�WKLV�UHVHDUFK�

7KH�PDMRU�UHVXOWV�RI�WKLV�VXUYH\�IRU�RXU�SXUSRVHV�DUH�WKH�IROORZLQJ�

����5HVXOWV

7ZR�YDULDWLRQV�H[LVW��RSWLRQDO�DJUHHPHQW�DQG�DJUHHPHQW�UHTXLUHG

6 7KH�VXUYH\�LQFOXGLQJ�WKH�LQVWUXFWLRQV�DQG�WKH�WH[WV�LV�LQ�WKH�DSSHQGL[�
7 7KUHH�RXW�RI�VL[�RI�WKHVH�UHVSRQVHV�ZHUH�IURP�$ODQ\D��,W�PLJKW�EH�LQWHUHVW-
LQJ�WR�ORRN�LQWR�WKDW�DUHD�DQG�VHH�LI�WKHUH�LV�FRQVLVWHQW�HYLGHQFH�VKRZLQJ�WKH�
H[LVWHQFH�RI�D�YDULDWLRQ�GLDOHFW�WKDW�ODFNV�(&0�LQ�LWV�JUDPPDU�
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7KH� FRPSXOVRU\� QRQ�$*5� OHDYHV� URRP� IRU� VNHSWLFLVP� VLQFH� WKHUH�
DUH���UHVSRQVHV�XQGHU�WKLV�FDWHJRU\��WZR�RI�ZKLFK�DFWXDOO\�FKDQJHG�WKH�
(&0V�LQWR�HLWKHU�D�¿QLWH�FODXVH�RU�D�±',.�FODXVH��7KLV�UHVXOW�OHDYHV�XV�
ZLWK�RQO\���UHVSRQVHV�RXW�RI����

7KHUH�LV�VRPH�HYLGHQFH�DV�WR�WKH�H[LVWHQFH�RI�D�YDULDWLRQ�WKDW�GRHV�QRW�
DOORZ�(&0V�DW�DOO��SDUWLFXODUO\�IURP�$ODQ\D���

����7DEOH�RQ��5(63216(6� ����

�D�� 5DZ�UHVXOWV
7RWDO �$*5 121�$*5 237,21$/�$*5((0(17 12�(&0��',.

   3UHIHUV�$*5 1R�SUHIHUHQFH
�� 24 �����"��� 18 �� 10
% ����� ���� ������ ������ �����

�E�� 2YHUDOO�UHVXOWV

7RWDO 3UHIHUV��UHTXLUHV�25�'2(61¶7�0,1'�>��$*5@ 121�$*5
�� �� ���"�
% ������ ����

4.1.5 Discussion

6LQFH� DQ� RYHUZKHOPLQJ� PDMRULW\� RI� WKH� VXEMHFWV� VXUYH\HG� ��������
UHTXLUH�� SUHIHU� RU� GR� QRW� PLQG� WKH� SUHVHQFH� RI� DJUHHPHQW� RQ� WKH�
(&0�SUHGLFDWH�� LW� LV� VDIH� WR� VWDWH� WKDW� WKH� GRPLQDQW� YDULDWLRQ� LV� WKLV�
RQH��7KLV�¿QGLQJ�UHTXLUHV�DQ\�V\QWDFWLF�DQDO\VLV�RI�(&0V�WR� LQFOXGH�
DQ� DFFRXQW� IRU� DJUHHPHQW� LQ� WKHLU� DQDO\VLV�� 5HJDUGOHVV� RI� WKH� VPDOO�
VFDOH�RI�WKH�VXEMHFW�SRSXODWLRQ�����SHRSOH���WKH�IDFW�WKDW�DOPRVW�HYHU\�
PDMRU�UHJLRQ�RI�7XUNH\�LV�UHSUHVHQWHG�LQ�WKH�VXUYH\��DQG�WKDW�WKHUH�LV�D�
FRQVLVWHQF\�LQ�WHUPV�RI�WKH�DJH�HGXFDWLRQ�DQG�JHQGHU�V��RI�WKH�VXEMHFW�
SRSXODWLRQ�� ZH� FRXOG� DUJXH� WKDW� WKH� VXUYH\HG� SRSXODWLRQ� SURYLGHV� D�
SURSHU�UHSUHVHQWDWLRQ�RI��0RGHUQ�7XUNLVK��7KLV�VXUYH\�KDV�EHHQ�GRQH�
DQG�SUHVHQWHG�KHUH�ZLWK�WKH�KRSH�RI�PDQ\�RWKHU�FROOHDJXHV�UH�WHVWLQJ�
WKHVH�IDFWV�DW�D�PXFK�ODUJHU��DQG�KRSHIXOO\�D�PRUH�FRQWUROOHG�ZD\�LQ�WKH�
QHDU�IXWXUH�

����4XHVWLRQ�����$UH�WKHVH�GLDOHFWV"

'LDOHFWV�DUH�QRW�GH¿QHG�E\�DQ\�YDULDWLRQ��GLDOHFWV�UHIHU�WR�V\VWHPDWLF�
GLIIHUHQFHV� LQ� PXOWLSOH� FRPSRQHQWV� RI� JUDPPDU�� 7KDW� LV�� 'LDOHFW�$�
DQG� %� ZRXOG� KDYH� V\VWHPDWLF� GLIIHUHQFHV� LQ� V\QWD[�� SKRQRORJ\� DQG�
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PRUSKRORJ\�� 'HHS� 6RXWK� 'LDOHFW� RI�$PHULFDQ� (QJOLVK� GLIIHUV� IURP�
WKH�1RUWKHDVW� RQH� LQ�PDQ\� V\QWDFWLF� FRQVWUXFWLRQV��PXOWLSOH�PRGDOV��
PXOWLSOH�QHJDWLYHV��HWF�� LQ�PRUSKRORJ\��FRNH�YV��VRGD�� LQ�SKRQRORJ\��
WKH� VR�FDOOHG�³GUDZO´��7KHUH� LV�QR� IXUWKHU�HYLGHQFH� WKDW�YDULDWLRQV� LQ�
(&0�FRUUHVSRQGV�WR�RWKHU�V\VWHPDWLF�GLIIHUHQFHV�LQ�JUDPPDU�LQ�VXFK�
D�ZD\� WKDW�ZH� FDQ�GLVWLQJXLVK� WKHP�DV�'LDOHFWV��$V� D�QRWHG� OLQJXLVW��
6WDQ�'XELQVN\�VWDWHV� ������DQG�S�F���� ³:KHQ�D� OLQJXLVW� VD\V� WKDW� WKH�
VHW�RI� MXGJPHQWV�PRWLYDWLQJ� WKH�DQDO\VLV� FRQVWLWXWH�D�GLVWLQFW�GLDOHFW��
RQH�PLJKW�UHDVRQDEO\�DVN�ZKHWKHU�WKH�GLDOHFW�LQ�TXHVWLRQ�KDV�DQ\�RWKHU�
FKDUDFWHULVWLF� IHDWXUHV� �VXFK� DV� DQ� LGHQWLI\LQJ� OH[LFRQ�� SKRQRORJ\��
HWF����,I�LW�GRHVQ¶W��WKHQ�LW�LV�SUREDEO\�QRW�D�UHJLRQDO��HWKQLF��VRFLDO��RU�
JHQGHUHG�GLDOHFW�EXW�UDWKHU�D�³GLDOHFW�RI�FRQYHQLHQFH´�8

:H�GR�QRW�NQRZ�\HW�DQ\�V\VWHPDWLF�YDULDWLRQV�LQ�GLIIHUHQW�FRPSRQHQWV�
RI�JUDPPDU��L�H��V\QWD[��PRUSKRORJ\�KDV�EHHQ�HVWDEOLVKHG��7KHUHIRUH��
,�ZLOO�UHIHU� WR� WKHP�DV�PRUSKR�V\QWDFWLF�YDULDWLRQV�XQWLO�IXUWKHU�ZRUN�
SURYHV�RWKHUZLVH�

$V�'XELQVN\��D�QRWHG�OLQJXLVW�VD\V��S�F����³$Q�DQDO\VLV�RI�SKHQRPHQD�
LQ� >DQ\@� DFWXDO� GLDOHFW� QHHGV� WR� EH� DEOH� WR� H[SODLQ� KRZ� WKH� GLDOHFW�
GLIIHUHQFHV�UHVXOW�IURP�SDUDPHWHU�VHWWLQJV��RU�PLFURSDUDPHWHU�VHWWLQJV��
WKDW�DUH�GLVWLQFW�IURP�WKH�VWDQGDUG�´

����$Q�RYHUYLHZ�RI�DYDLODEOH�DQDO\VHV�RI�WKH�7XUNLVK�(&0

7KH�DQDO\VLV�RI�(&0�LV�GHSHQGHQW�RQ�WKH�VWUXFWXUH�LGHQWL¿HG�DV�ZHOO�DV�
WKH�YDULDWLRQ�DVVXPHG��6RPH�ZRUN�VLPSO\�DVVXPHV�D�VWUXFWXUH�ZLWK�QR�
MXVWL¿FDWLRQ�RI�WKH�FKRLFH�RU�QR�DUJXPHQWV�DJDLQVW�DOWHUQDWLYHV�VWUXFWXUHV�
SURSRVHG�LQ�WKH�OLWHUDWXUH�10�6RPH�GR�SUHVHQW�DUJXPHQWV�LQ�IDYRU�RI�WKH�
VWUXFWXUH�DVVXPHG�RU�LGHQWL¿HG��)RU�WKH�VDNH�RI�PHWKRGRORJ\��RXU�PDMRU�
FRQFHUQ�KHUH��ZH�SUHIHU�WKH�ODWWHU�VWUDWHJ\��EHFDXVH�D�SODXVLEOH�VWUDWHJ\�
ZRXOG�UHTXLUH�WKH�UHVHDUFKHU�WR�GR�WKH�IROORZLQJ�

8 6HH�DOVR�'XELQVN\�DQG�:LOOLDPV��������IRU�D�FDVH�RI�WUXH�GLDOHFWDO�GLIIHU-
HQFHV�
9 7KLV�LV�IURP�D�SHUVRQDO�FRPPXQLFDWLRQ�ZLWK�'XELQVN\�YLD�H�PDLO�LQ������
10�,�DP�QRW�FLWLQJ�VSHFL¿F�ZRUN�WR�UHIUDLQ�IURP�LQVXOWLQJ�DQ\�FROOHDJXHV��EXW�
WKHUH�LV��XQIRUWXQDWHO\��DQ�DEXQGDQW�DPRXQW�RI�ZRUN�WKDW�¿WV�WKH�GHVFULSWLRQ�
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����$�UHVHDUFKHU�VKRXOG
��FKHFN�WKH�PRUSKRORJLFDO�LQJUHGLHQWV��ZKLFK�LQ�DQG�RI�LWVHOI�PLJKW�EH�
PLVOHDGLQJ�VLQFH�LGHQWL¿FDWLRQ�RI�PRUSKHPHV�LV�SUREOHPDWLF��H�J��±',�
FDQ�EH�DQDO\]HG�DV�DQ�DVSHFW�RU�WHQVH�PRUSKHPH�11

�� WHVW� WKH�K\SRWKHVLV� GHYHORSHG�EDVHG�RQ�PRUSKRORJLFDO� LQJUHGLHQWV�
ZLWK� V\QWDFWLF� WHVWV� RU� DGRSW� DQ� H[LVWLQJ� SURSRVDO� �D� &3� RU� DQ�$VS��
SURYLGH�DQ�DUJXPHQW�IRU�WKH�FKRLFH��L�H��H[SODLQ�ZK\�WKH�DOWHUQDWLYH�LV�
QRW�WKH�EHWWHU�FKRLFH��
2QH�RI� VXFK� FRQVLVWHQW� DQDO\VHV� RXW� WKHUH� LV� WKDW� RI�.RUQ¿OW� �������
DQG�VXEVHTXHQW�ZRUN���VLQFH�*HRUJH�	��.RUQ¿OW���������DJUHHPHQW�LV�
DQDO\]HG�DV� WKH�PDMRU�¿QLWHQHVV�SDUDPHWHU�DQG� LW�KDV�D�SURMHFWLRQ�RI�
LWV�RZQ��HDUOLHU�ZRUN��RU� LW� LV�RQ�&��UHFHQW�ZRUN���0RUH� UHFHQW�ZRUN�
�$\JHQ���������������D��E��������DQG�,QFH��������KDYH�VRPH�FRQYLQFLQJ�
DUJXPHQWV�TXHVWLRQLQJ� WKH�&3�DQDO\VLV�RI�(&0V�� IDYRULQJ�D� UHGXFHG�
FODXVH� DQDO\VLV�12� 2EYLRXVO\�� IHDWXUH� FRQ¿JXUDWLRQ� RQ� WKH� DYDLODEOH�
PD[LPDO�SURMHFWLRQV�LV�FUXFLDO�WR�WKH�DQDO\VLV��WKHUHIRUH��(&0V�FRXOG�
FRQVLVW�RI�&3V�ZLWK�HPSW\�7�DQG�&��RU��DJU�&��HWF�
&UXFLDOO\��LW�LV�ZRUWK�QRWLQJ�WKDW�QRQH�RI�WKH�ZRUN�DERYH��H[FHSW�IRU�
$\JHQ�� ������ DWWHPSWV� WR� DFFRXQW� IRU� DOO� YDULDWLRQV�� $\JHQ� �������
SURSRVHV� D� VWUXFWXUH� WR� DFFRXQW� IRU� DOO� YDULDWLRQV�� ,Q� WHUPV� RI� WKH�
V\QWDFWLF� PHFKDQLVP� WKDW� OLFHQVHV� WKH� DFFXVDWLYH� VXEMHFW�� WKHUH� DUH�
PXOWLSOH�SURSRVDOV�ZKLFK�GR�QRW�DWWHPSW�WR�DFFRXQW�IRU�DOO�YDULDWLRQV��
����3URSRVDOV�IRU�(&0
5DLVLQJ�DQDO\VHV���.RUQ¿OW��������=LGDQL�(URJOX��������0RRUH��������
g]VR\��������$\JHQ��������DPRQJ�RWKHUV�

,Q�VLWX�DQDO\VHV���$\JHQ�PV��g]WXUN�������

0HUJLQJ�DW�93���UDLVH�WR�VSHF�v3��,QFH���������

11 7KH�SUHVHQFH�RI�DJUHHPHQW�PLJKW�LQYROYH�KLJKHU�IXQFWLRQDO�KHDGV��&�RU�7��
RU�QRW��GHSHQGLQJ�RQ�\RXU�WKHRU\�
12 +RZHYHU��ZH�DOVR�KDYH�DQDO\VHV�RXW�WKHUH�DVVXPLQJ�HLWKHU�RQH�RI�WKH�SUH-
YLRXVO\�FODLPHG�DQDO\VHV��EXW�PDNLQJ�FODLPV�LQFRQVLVWHQW�ZLWK�WKH�VWUXFWXUHV�
DVVXPHG�LQ�WKH�VWXG\�
13 2I�WKH�ZRUN�FLWHG�DERYH��,QFH��������SURYLGHV�D�YHU\�VWURQJ�V\QWDFWLF�FDVH�
DJDLQVW�SUHYLRXV�ZRUN�DQG�LQ�IDYRU�RI�D�³PHUJLQJ�DQDO\VLV´�
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5. CONCLUSIONS, SUGGESTIONS AND ISSUES FOR 
FURTHER RESEARCH

,Q�WKLV�SDSHU��ZH�KDYH�PDGH�D�FDVH�VWXG\�RI�WKH�7XUNLVK�(&0�WR�VKRZ�
WKDW� ZH�PRUSKRORJLVWV� DQG� V\QWDFWLFLDQV� QHHG� WR�PDNH� ³GHVLJQLQJ� D�
YDOLG�H[SHULPHQWDO�GHVLJQ�LQ�FROOHFWLQJ�DQG�WHVWLQJ�GDWD´�DQ�DFWXDO�DQG�
VWDQGDUG�SUDFWLFH��%DVHG�RQ�D�FRQWUROOHG�VWXG\��ZH�KDYH�VHHQ�WKDW�RI�WKH�
WKUHH�³GLDOHFWV´�DVVXPHG�LQ�WKH�OLWHUDWXUH�SUHYLRXVO\��QRQH�RI�WKHP�FDQ�
WHFKQLFDOO\�EH�UHIHUUHG�WR�DV�D�GLDOHFW��6HFRQGO\��RI�WKH�YDULDQWV�FODLPHG�LQ�
WKH�OLWHUDWXUH��WKH�RQH�WKDW�UHTXLUHV�RU�SUHIHUV�WKH�SUHVHQFH�RI�DJUHHPHQW�
RQ�(&0�SUHGLFDWHV� LV�SUHGRPLQDQWO\� UHSUHVHQWHG�DPRQJ� WKH�VXEMHFWV�
RI� WKH� VWXG\� UHSUHVHQWLQJ�PDMRU�JHRJUDSKLFDO� VHFWLRQV�RI�7XUNH\�� WKH�
RQH� WKDW� UHJDUGV�DJUHHPHQW�RSWLRQDO� LV� WKH�VHFRQG�JURXS�UHSUHVHQWHG��
7KH�YDULDQW�WKDW�UHTXLUHV�WKH�ODFN�RI�DJUHHPHQW�LV�QRW�UHSUHVHQWHG�LQ�D�
VWDWLVWLFDOO\�VLJQL¿FDQW�ZD\��2I� WKH����RXW�RI�����VXEMHFWV� LQFOXGHG�LQ�
WKLV�FDWHJRU\��WZR�DFWXDOO\�PDUNHG�WKH�(&0V�LQ�ERWK�MRNHV�DV�LQFRUUHFW�
FKDQJHG�LW�LQWR�D�¿QLWH�FODXVH��)RU�WKH�FRQWURO�VHFWLRQ�RI�WKH�VXUYH\��RQO\�
WZR�UHVSRQGHQWV�¿OOHG�WKH�SUHGLFDWH�ZLWK�DQ�DVSHFW�WHQVH�PRUSKRORJ\�
DQG�RPLWWHG�WKH�DJUHHPHQW��

7KHUH�LV�D�QHHG�IRU�D�ORW�PRUH�UHVHDUFK�RQ�WKH�WRSLF��)RU�IXUWKHU�ZRUN��
,�ZRXOG�OLNH�WR�SURSRVH�WZR�TXHVWLRQV�WKDW�URVH�RXW�RI�WKLV�LQTXLU\�DQG�
WKDW�QHHG�WR�EH�DQVZHUHG�

����7ZR�TXHVWLRQV�IRU�IXUWKHU�ZRUN�

��,V�WKHUH�D�YDULDQW�RI�0RGHUQ�7XUNLVK�WKDW�GRHV�QRW�DOORZ�(&0V�DQG�
VXEVWLWXWHV�±',.�FRQVWUXFWLRQV�LQVWHDG"�3DUWLFXODUO\�VSHDNHUV�RI�7XUNLVK�
IURP�$ODQ\D�DQG�LWV�VXUURXQGLQJV�VKRXOG�EH�VWXGLHG�

��,V�WKHUH�UHDOO\�D�YDULDQW�RI�0RGHUQ�7XUNLVK�WKDW�UHJDUGV�WKH�SUHVHQFH�
RI�DJUHHPHQW�PRUSKRORJ\�XQJUDPPDWLFDO��RU�GRHV�LW�RQO\�H[LVW�LQ�WKH�
OLWHUDWXUH"��6LQFH�QRQ�H[LVWHQFH�FDQQRW�EH�SURYHQ��ZH�QHHG�VWXGLHV�WKDW�
FRYHU� ODUJHU� SRSXODWLRQV�� DQG� LPSURYHG� VXUYH\V�ZLWK� IXUWKHU� FRQWURO�
TXHVWLRQV��&RQVLGHULQJ�WKH�VPDOO�QXPEHU�RI�UHVSRQGHQWV�LQ�WKLV�FDWHJRU\��
ZH� QHHG� IXUWKHU� FRQWURO� TXHVWLRQV� WR� VHH� ZKHWKHU� WKHVH� UHVSRQGHQWV�
UHDOO\�UXOHG�RXW�DJUHHPHQW�RU�SUHIHUUHG�QRW�KDYLQJ�DJUHHPHQW��7KH�ODWWHU�
ZRXOG�IDOO�LQ�WKH�RSWLRQDO�DJUHHPHQW�FDWHJRU\��

$V� IRU� WKH�PDLQ�SUREOHPV� UHJDUGLQJ�PHWKRGRORJ\� DGGUHVVHG� LQ� WKLV�
VWXG\��,�ZRXOG�OLNH�WR�VXJJHVW�WKDW�ZH�WHDFK�RXU�VWXGHQWV�WKH�SULQFLSOHV�
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RI�VFLHQWL¿F� UHVHDUFK�DQG� UHVHDUFK�GHVLJQV�YLJRURXVO\ QRW�DFFHSW�DQ\�
ZRUN� WKDW� LV� EDVHG� RQ�UHVWULFWHG� WR� WKH� LQGLYLGXDO� MXGJHPHQWV� RI� WKH�
DXWKRU�LQ�WKH�QHLWKHU�DV�SURIHVVRUV�LQ�WKH�FODVVURRP�QRU�DV�UHYLHZHUV�IRU�
FRQIHUHQFHV�DQG�MRXUQDOV LQVLVW�RQ�PDNLQJ�³UHDO�GDWD´�JDWKHUHG�ZLWKLQ�
WKH�SULQFLSOHV�RI� VFLHQWL¿F� UHVHDUFK�D� UHTXLUHPHQW� DW�RXU� FRQIHUHQFHV�
DQG�MRXUQDOV HVWDEOLVK�WKH�VFLHQWL¿F�YDOLGLW\�RI�ZRUN 7XUNLVK�OLQJXLVWLFV�
E\�FKDQJLQJ�RXU�YHU\� LQIRUPDO�DWWLWXGH� WRZDUG�GDWD��PDNLQJ�UHVHDUFK�
GHVLJQV�D�FRUH�SDUW�RI�RXU�ZRUN�

(GXFDWLQJ�IXWXUH�OLQJXLVWV�WR�HOLFLW�FROOHFW�H[DPSOHV�LQ�D�VFLHQWL¿F�ZD\��
DQG�UHDG�SUHYLRXV�ZRUN�RQ�OLQJXLVWLFV�ZLWK�D�FULWLFDO�YLHZ�LQ�WHUPV�RI�
PHWKRGRORJ\��8QIRUWXQDWHO\�� WKH\�ZLOO�¿QG�IDPRXV�ZRUN� WKDW�GH¿QHG�
WKH�¿HOG�WR�KDYH�UHOLHG�RQ�XQUHOLDEOH�H[DPSOHV�
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