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�7KH��(QJOLVK��VRXQG��FKDQJH��NQRZQ��DV���+:����RU��WKH��ZKLFK�ZLWFK��PHUJHU���KDV��JRQH��WR��
FRPSOHWLRQ��DFURVV��PDQ\��YDULHWLHV���H�J����/DERY���$VK��	��%REHUJ����������VXFK��WKDW��ZRUGV��
FRQWDLQLQJ��WKH��GLJUDSK���ZK!��DUH��XVXDOO\��SURQRXQFHG��ZLWK��>Z@��UDWKHU��WKDQ��>ݟ@���&RPSOHWLRQ��
RI��WKH��FKDQJH��VHHPV��LQHYLWDEOH���HYHQ��LQ��6FRWODQG���ZKHUH��WKH��>ݟ@��YDULDQW��KDV��EHHQ��
UHWDLQHG��WKH��ORQJHVW���*LHJHULFK����������-RQHV�����������EXW��ODUJHO\��DPRQJ��ROGHU��VSHDNHUV��
�&KLUUH\���������6FK�W]OHU����������+RZHYHU���0DUNO����������IRXQG��WKDW���LQ��(GLQEXUJK����+:���
PHUJHU� �VWRSSHG� �EHIRUH� �JRLQJ� � WR� �FRPSOHWLRQ�� � LQVWHDG� �VKRZLQJ� �VWDEOH� �YDULDWLRQ� �ZLWK��
UHVSHFW��WR��VRFLDO��FODVV���,V��WKLV��V\QFKURQLF��YDULDWLRQ��OLNHO\��WR��FRQWLQXH��RU�LV�WKLV�MXVW�D�VWHS�
RQ�WKH�SDWK�WR�PHUJHU�FRPSOHWLRQ"� 

�7R��LQYHVWLJDWH��WKLV��IXUWKHU���ZH��GUDZ��D��FRPSDULVRQ��EHWZHHQ��WKUHH��GDWDVHWV���7KH��GDWD��
IURP��0DUNO����������FRPH��IURP��VRFLROLQJXLVWLF��LQWHUYLHZV��ZLWK��(GLQEXUJK��ORFDO��ZRPHQ��
IURP���������7KLV��LV��FRPSDUHG��WR��GDWD��IURP��VRFLROLQJXLVWLF�� LQWHUYLHZV��ZLWK��(GLQEXUJK��
ORFDO��PHQ��UHFRUGHG��LQ���������(VOLQJ�����������,Q��DQ��DWWHPSW��WR��WHDVH��DSDUW��HIIHFWV��RI��
WLPH��IURP��HIIHFWV��RI��JHQGHU���ZH��DGGHG��D��WKLUG��FRUSXV��IRU��FRPSDULVRQ���ZKLFK��FRQWDLQV��
ERWK��PHQ��DQG��ZRPHQ��DQG��FRQWDLQV��VHOI�UHFRUGLQJV��E\�(GLQEXUJK�ORFDOV�PDGH�GXULQJ�WKH�
&29,'����SDQGHPLF��+DOO�/HZ��HW�DO���������� 

�:KLOH�0DUNO¶V��������GDWD�VKRZ�QR�FRUUHODWLRQ�ZLWK��+:��SURGXFWLRQ�DQG�\HDU�RI�ELUWK��QRU�LQ��
(VOLQJ¶V��������GDWD��ZH�GR�ILQG�D�VLJQLILFDQW�FRUUHODWLRQ�LQ�WKH�&29,'����FRUSXV��+DOO�/HZ��HW��
DO����������ZKLFK�DOVR�LQFOXGHV�UHFRUGLQJV�IURP�FKLOGUHQ��7KLV��DQG�WKH�IDFW�WKDW�D�UREXVW��\HDU�
RI�ELUWK�FRUUHODWLRQ�DOVR�HPHUJHV�ZKHQ�DOO�WKUHH�FRUSRUD�DUH�FRPELQHG��VXJJHVWV�WKDW��0DUNO¶V�
GDWD�PLJKW�KDYH�FDXJKW��+:��DW�D�PRPHQW�ZKHQ�LW�ZDV�PRUH�RI�D�VRFLDO�FODVV�PDUNHU��WKDQ�
DQ�DFWLYH�VRXQG�FKDQJH��EXW�WKDW�RYHUDOO� WKH�YDULDWLRQ�LV�VWLOO�DGYDQFLQJ�WRZDUGV�FRPSOHWLRQ���
,Q�(VOLQJ�DQG�0DUNO��>ݟ@�LV�IDYRXUHG�E\�WKH�PLGGOH�FODVV�DQG�>Z@�E\�WKH�ZRUNLQJ�FODVV��EXW�LQ�
WKH��&29,'����GDWD��>Z@�LV�IDYRXUHG�E\�DOO�JURXSV��DQG�VHHPV�WR�EH�WKH�YDULDQW�RI�WKH�IXWXUH�� 

�7R�EHWWHU�XQGHUVWDQG�WKH�FODVV�LQGH[LFDOLW\�RI��+:���ZH�DOVR�FRGHG�IRU�YDULDWLRQ�LQ�WKH�FODVVLF��
VRFLROLQJXLVWLF�YDULDEOH���,1*���IRU�FRPSDULVRQ��,Q�WKH�(VOLQJ��������GDWD���+:��FRUUHODWHG�ZLWK��
VRFLDO� FODVV��EXW� QRW� DV� UREXVWO\�DV� �,1*�� GLG�� ,Q� FRQWUDVW�� LQ� WKH�0DUNO� ������� GDWD�� �+:���
FRUUHODWHG�ZLWK�VRFLDO�FODVV�WR�D��VWURQJHU��H[WHQW�WKDQ��,1*��GLG��%XW�WKHQ�IRU�WKH�&29,'�����
FRUSXV���,1*��DJDLQ�LV�D�VWURQJHU�FRUUHODWH�RI�VRFLDO�FODVV�WKDQ��+:���,Q�RXU�WDON��ZH�ZLOO�GLVFXVV��
WKH�IDFWRUV�WKDW�GLIIHUHQWLDWH� WKH�WKUHH�FRUSRUD�DQG�WKDW� OLNHO\�DFFRXQW� IRU�WKHVH�GLIIHUHQFHV���
LQFOXGLQJ�SUREDEOH�HIIHFWV�RI�QHLJKERXUKRRG��JHQGHU��DQG�VW\OH��7KHVH�UHVXOWV�GHPRQVWUDWH�
WKH��FRPSOH[�VRFLDO�OLIH�RI�>ݟ@��DW�WKH�HQG�RI�LWV�OLIH�� 



�)LJXUH����'LVWULEXWLRQ�RI��+:��E\�6RFLDO�&ODVV�DQG�&RUSXV� 

 

�5HIHUHQFHV� 

�&KLUUH\�� 'HERUDK�� �������� (GLQEXUJK�� 'HVFULSWLYH� PDWHULDO�� ,Q� *HUDOG� 'RFKHUW\� DQG� 3DXO�
)RXONHV���HGV�����8UEDQ�YRLFHV��$FFHQW�VWXGLHV�LQ�WKH�%ULWLVK�,VOHV���/RQGRQ��$UQROG�����±���� 

�(VOLQJ��-RKQ�+����������9RLFH�4XDOLW\�LQ�(GLQEXUJK��$�6RFLROLQJXLVWLF�DQG�3KRQHWLF�6WXG\��3K'��
GLVVHUWDWLRQ��8QLYHUVLW\�RI�(GLQEXUJK�� 

�*LHJHULFK��+HLQ]� -�� �������� � (QJOLVK� SKRQRORJ\��$Q� LQWURGXFWLRQ� �� &DPEULGJH��&DPEULGJH��
8QLYHUVLW\�3UHVV�� 

�+DOO�/HZ��/DXUHQ��&ODLUH�&RZLH��6WHSKHQ�-RVHSK�0F1XOW\��1LQD�0DUNO��&DWKHULQH�/DL��&ODUH� 

�/OHZHOO\Q��%HDWULFH�$OH[��1LQL�)DQJ��=X]DQD�(OOLRWW��DQG�$QLWD�.OLQJHU����������7KH� �/RWKLDQ�
'LDU\�3URMHFW��,QYHVWLJDWLQJ�WKH�,PSDFW�RI�WKH�&29,'����3DQGHPLF�RQ�(GLQEXUJK��DQG�/RWKLDQ�
5HVLGHQWV���-RXUQDO�RI�2SHQ�+XPDQLWLHV�'DWD��������±��� 

�-RQHV��&KDUOHV���������� �7KH�(QJOLVK�ODQJXDJH�LQ�6FRWODQG��$Q�LQWURGXFWLRQ�WR�6FRWV�� �(DVW�
/LQWRQ���8.��7XFNZHOO�� 
�/DERY�� :LOOLDP��$VK�� 6KDURQ�� 	� %REHUJ�� &KDUOHV�� �������� � 7KH� $WODV� RI� 1RUWK� $PHULFDQ�
(QJOLVK�� 

�3KRQHWLFV��SKRQRORJ\�DQG�VRXQG�FKDQJH���%HUOLQ��'H�*UX\WHU�0RXWRQ�� 
�0DUNO��1LQD�� �������� ³,� FDQ
W� VHH�P\VHOI� HYHU� OLYLQJ�DQ\� >Z@� HUH� HOVH´��9DULDWLRQ� LQ� �+:�� LQ��
(GLQEXUJK�(QJOLVK���/DQJXDJH�9DULDWLRQ�DQG�&KDQJH����������������� 

�6FK�W]OHU��2OH����������9DULDEOH�6FRWWLVK�(QJOLVK�FRQVRQDQWV��7KH�FDVHV�RI��+:��DQG��QRQ�
SUHYRFDOLF��U����5HVHDUFK�LQ�/DQJXDJH�����±���� 
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6RFLROLQJXLVWLF� VWXGLHV� RI� ODQJXDJH� FKDQJH� KDYH� WUDGLWLRQDOO\� HPSOR\HG� DSSDUHQW�WLPH�
PHWKRGRORJLHV�� FDSWXULQJ� GLIIHUHQWLDWLRQ� EHWZHHQ� VRFLDO� FDWHJRULHV� DW� D� VLQJOH� WLPH� SRLQW�
�/DERY�� ������� )URP� WKLV�� YDULDWLRQLVW� VWXGLHV� YLHZ� OLQJXLVWLF� YDULDWLRQ� DV� D� VW\OLVWLF� WRRO� WR�
FRQVWUXFW� DQG� LQWHUSUHW� VRFLDO� PHDQLQJ� DQG� VWDQFH� �0RRUH� 	� 0RQWJRPHU\�� ������� 0RUH�
UHFHQWO\�� UHDO�WLPH�DQDO\VHV��FRPSDULQJ�VSHHFK�DFURVV�GLVWLQFW� WLPH�SRLQWV��KDYH�H[DPLQHG�
VKLIWV�LQ�SKRQHWLF�YDULDWLRQ�DV�D�UHVSRQVH�WR�RQJRLQJ�VRFLDO�FKDQJH��+DUULQJWRQ��������6WXDUW�
6PLWK��-RVp��HW�DO����������7KLV�VWXG\�DGRSWV�D�UHDO�WLPH�PHWKRGRORJ\�WR�H[DPLQH�WKH�VRFLDO�
VWUDWLILFDWLRQ�RI�WKH�&$7�YRZHO�LQ�*ODVJRZ�RYHU�D����\HDU�SHULRG������V�����V���� 

7KLUG�ZDYH�SHUVSHFWLYHV��HPSKDVLVLQJ�VW\OH�DV�D�YHKLFOH�IRU�LQGH[LQJ�VRFLDO�PHDQLQJ��VXJJHVW�
WKDW� OLQJXLVWLF�YDULDWLRQ�FDQ�HYRNH�PXOWLSOH� LGHQWLWLHV� �(FNHUW���������7KLV� UHVHDUFK�HPSOR\V�
*HQHUDOLVHG�$GGLWLYH�0L[HG�0RGHOV��*$00V��WR�FDSWXUH�WKH�QRQ�OLQHDU�WUDMHFWRULHV�RI�VRXQG�
FKDQJH�DQG�WKHLU�HYROYLQJ�VRFLDO�PHDQLQJ��WR�H[DPLQH�WUDMHFWRULHV�RI�&$7�YRZHO�TXDOLW\�E\�WKH�
ZRUNLQJ�FODVV� �:&�� DQG� PLGGOH�FODVV� �0&�� VSHHFK� FRPPXQLWLHV� RI� *ODVJRZ�� 3UHYLRXV�
UHVHDUFK��0DFDXOD\��������KLJKOLJKWHG�VLJQLILFDQW�VRFLDO�VWUDWLILFDWLRQ�LQ�*ODVZHJLDQ�VSHHFK��
DWWULEXWHG�WR�WKH�FLW\¶V�FRPSOH[�VRFLROLQJXLVWLF�ODQGVFDSH��ZLWK�VXSHU�ORFDO�YDULDWLRQV�UHIOHFWLQJ�
GHHSO\�HPEHGGHG�ORFDO�LGHRORJLHV��6WXDUW�6PLWK�HW�DO����������7KH�&$7�YRZHO��HTXLYDOHQW�WR�
WKH�75$3�%$7+�3$/0� VHWV� LQ� 6RXWKHUQ�%ULWLVK�(QJOLVK� YDULHWLHV�� KDV� EHHQ� IRXQG� WR� EH� D�
VDOLHQW�PDUNHU�RI�VRFLDO�LGHQWLW\�LQ�*ODVJRZ��/DZVRQ���������$�WRWDO�RI�������&$7�WRNHQV�ZHUH�
H[DPLQHG�IURP����VSHDNHUV��0������)�������DFURVV�VL[�GHFDGHV��6SHHFK�GDWD��VRXUFHG�IURP�
63$'(� �6WXDUW�6PLWK�� 6RQGHUHJJHU�� HW� DO��� ������ DQG� FXUUHQW� VRFLRORJLFDO� LQWHUYLHZV��ZDV�
IRUFH�DOLJQHG� �0LHONH� HW� DO��� ������ WR� H[WUDFW� )�� DQG� )�� IRUPDQW� PHDVXUHPHQWV�� *$00�
PRGHOOLQJ�H[DPLQHG�WKH�HIIHFWV�RI�VRFLDO�FODVV�DQG�GHFDGH�RQ�QRUPDOLVHG�)��DQG�)��YDOXHV��
ZKLOH�FRQWUROOLQJ�IRU�YRZHO�GXUDWLRQ��JHQGHU��DQG�SKRQRORJLFDO�FRQWH[W��� 

3UHOLPLQDU\� UHVXOWV� UHYHDOHG� VWDEOH� YRZHO� KHLJKW� EXW� VLJQLILFDQW� )�� YDULDWLRQ� DFURVV� VRFLDO�
FODVVHV�DQG�WLPH��,Q�WKH�����V��0&�VSHDNHUV�H[KLELWHG�D�PRUH�EDFNHG�&$7�TXDOLW\��FRQWUDVWLQJ�
ZLWK� WKH� IURQWHG� :&� &$7� �0DFDXOD\�� ������� *UDGXDO� EDFNLQJ� RI� WKH� :&� &$7� OHG� WR�
FRQYHUJHQFH� LQ� WKH� ����V�� 3RVW����V� WUDMHFWRULHV� REVHUYH� 0&� VSHDNHUV� SURGXFLQJ� D�
VLJQLILFDQWO\�PRUH�IURQWHG�&$7��VXEVHTXHQWO\�UHVXOWLQJ�LQ�D�VXEVWDQWLDO�GLYHUJHQFH�EHWZHHQ�WKH�
VRFLDO�FODVVHV�LQ�WKH���VW�FHQWXU\��7KLV�SDSHU�H[SORUHV�SRWHQWLDO�GULYHUV�RI�WKLV�VRXQG�FKDQJH��
LQFOXGLQJ�0&�PRWLYDWLRQV� WR�GLYHUJH� IURP�SHMRUDWLYHO\�SHUFHLYHG�:&�*ODVZHJLDQ� LGHQWLWLHV��
SRWHQWLDOO\�LQIOXHQFHG�E\�WKH�HPHUJHQFH�RI�WKH�µ1HG¶�VXE�FXOWXUH�DQG�LGHQWLW\��%UHZLV���������
7KH�UROH�RI�PHGLD�LQ�DFFHOHUDWLQJ�PHWD�GLVFXUVLYH�DFWLYLW\�DQG�HQUHJLVWHULQJ�VRFLDO�SHUVRQDH��
VXFK�DV�WKH�ULGLFXOHG�0&�µ.HOYLQVLGH¶�LGHQWLW\��-RKQVWRQ���������LV�DOVR�H[DPLQHG��DORQJVLGH�
PRWLYDWLRQV�IRU�DQJOLFLVDWLRQ�DPRQJ�6WDQGDUG�6FRWWLVK�(QJOLVK�VSHDNHUV��7KLV�VWXG\�KLJKOLJKWV�
WKH� LPSRUWDQFH�RI� LQYHVWLJDWLQJ�VWDQGDUG�YDULHWLHV��RIWHQ�RYHUORRNHG� LQ� IDYRXU�RI�YHUQDFXODU�
IRFXV��0DF)DUODQH�	�6WXDUW�6PLWK���������)XUWKHUPRUH�� WKH�XWLOLW\�RI� UHDO�WLPH�DQDO\VLV�DQG�
*$00�PRGHOOLQJ�LV�SUHVHQWHG�E\�WKLV�UHVHDUFK��DV�YDOXDEOH�WRROV�LQ�FDSWXULQJ�VRXQG�FKDQJH�
DQG�KRZ�WKH�VRFLR�LQGH[LFDO�SURSHUWLHV�RI� OLQJXLVWLF�YDULDWLRQ�LV� LQ�FRQVWDQW� IOX[�DV�VSHDNHUV�
DUH�LQ�FRQVWDQW�UH�QHJRWLDWLRQ�RI�VRFLDO�LGHQWLW\�DFURVV�SODFH�DQG�WLPH�� 

5HIHUHQFHV� 

%UHZLV�� *�� ��������7KH� µ:DU� RQ� 1HGV¶� DQG� &RQWUDGLFWLRQ�� �����������'H5DGLFDOLVDWLRQ� LQ�
(XURSH�DQG�%H\RQG��'HWHFW��5HVROYH��5HLQWHJUDWH��KWWSV���GUDGSURMHFW�FRP�WKH�ZDU�RQ�QHGV�
DQGFRQWUDGLFWLRQ������������ 



(FNHUW�� 3�� �������� 0HDQLQJ� DQG� OLQJXLVWLF� YDULDWLRQ�� 7KH� WKLUG� ZDYH� LQ� VRFLROLQJXLVWLFV��
&DPEULGJH� 
8QLYHUVLW\�3UHVV��KWWSV���GRL�RUJ����������������������� 

+DUULQJWRQ�� -�� �������� $Q� DFRXVWLF� DQDO\VLV� RI� KDSS�<� WHQVLQJ� LQ� WKH� 4XHHQ¶V� &KULVWPDV��
EURDGFDVWV��-RXUQDO�RI�3KRQHWLFV���������±�����KWWSV���GRL�RUJ���������M�ZRFQ������������� 

-RKQVWRQ��3��$����������7KH�ULVH�DQG�IDOO�RI�WKH�PRUQLQJVLGH�.HOYLQVLGH�$FFHQW��,Q�*RUODFK��0��
)RFXV�RQ��6FRWODQG��SS����±�����%HQMDPLQV�� 

/DERY��:����������7KH�VWXG\�RI�ODQJXDJH�LQ�LWV�VRFLDO�FRQWH[W��,Q�7KH�6RFLDO�6WUDWLILFDWLRQ�RI�
(QJOLVK� LQ� 1HZ� <RUN� &LW\� �SS�� �±����� &DPEULGJH� 8QLYHUVLW\� 3UHVV��
KWWSV���GRL�RUJ���������&%2������������������ 

/DZVRQ�� 5�� �������� 3DWWHUQV� RI� OLQJXLVWLF� YDULDWLRQ� DPRQJ� *ODVZHJLDQ� DGROHVFHQW� PDOHV��
-RXUQDO�RI�6RFLROLQJXLVWLFV������������±�����KWWSV���GRL�RUJ���������M����������������������[�
0DFDXOD\��5��.����������/DQJXDJH��6RFLDO�&ODVV�DQG�(GXFDWLRQ��$�*ODVJRZ�6WXG\�� 

0DF)DUODQH��$��(���	�6WXDUW�6PLWK��-����������µ2QH�RI�WKHP�VRXQGV�VRUW�RI�*ODVJRZ�8QL�LVK¶��
6RFLDO� MXGJHPHQWV� DQG� ILQH� SKRQHWLF� YDULDWLRQ� LQ� *ODVJRZ�� /LQJXD�� �������� ���±�����
KWWSV���GRL�RUJ���������M�OLQJXD������������� 

0LHONH�� -���7KRPDV��(���)UXHKZDOG�� -���0F$XOLIIH��0���6RQGHUHJJHU��0���6WXDUW�6PLWK�� -���	�
'RGVZRUWK��5�� ��������$JH�9HFWRUV� YV��$[HV� RI� ,QWUDVSHDNHU�9DULDWLRQ� LQ�9RZHO� )RUPDQWV�
0HDVXUHG�$XWRPDWLFDOO\�IURP�6HYHUDO�(QJOLVK�6SHHFK�&RUSRUD������±������ 

0RRUH�� (��� 	� 0RQWJRPHU\�� &�� �������� (YDOXDWLQJ� 6�F�LOO\� 9RLFHV�� 7KH� HIIHFWV� RI� VDOLHQFH��
VWHUHRW\SHV��DQG�FR�SUHVHQW� ODQJXDJH�YDULDEOHV� RQ� UHDO�WLPH� UHDFWLRQV� WR� UHJLRQDO� VSHHFK��
/DQJXDJH������������±����� 

6WXDUW�6PLWK��-���-RVp��%���5DWKFNH��7���0DFGRQDOG��5���	�/DZVRQ��(����������&KDQJLQJ�VRXQGV�
LQ�D�FKDQJLQJ�FLW\��$Q�DFRXVWLF�SKRQHWLF� LQYHVWLJDWLRQ�RI�UHDO�WLPH�FKDQJH�RYHU�D�FHQWXU\�RI�
*ODVZHJLDQ��,Q�/DQJXDJH�DQG�D�6HQVH�RI�3ODFH��6WXGLHV�LQ�/DQJXDJH�DQG�5HJLRQ��SS����±
�����&DPEULGJH�8QLYHULVW\�3UHVV�� 

6WXDUW�6PLWK��-���6RQGHUHJJHU��0���	�0LHONH��-�� ��������63HHFK�$FURVV�'LDOHFWV�RI�(QJOLVK�
�63$'(���/DUJH�VFDOH�GLJLWDO�DQDO\VLV�RI�D�VSRNHQ�ODQJXDJH�DFURVV�VSDFH�DQG�WLPH�>'DWDVHW@��
KWWSV���VSDGH�JODVJRZ�DF�XN�� 

6WXDUW�6PLWK��-���7LPPLQV��&���	�7ZHHGLH��)����������µ7DONLQ¶�-RFNQH\¶"�9DULDWLRQ�DQG�FKDQJH�LQ�
*ODVZHJLDQ�DFFHQW���-RXUQDO�RI�6RFLROLQJXLVWLFV������������±����� 
KWWSV���GRL�RUJ���������M����������������������[� 
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� 
:KLOH�YDULDWLRQLVWV�KDYH�DWWHQGHG�WR� WKH�UROH�WKDW�YRFDOLF�YDULDWLRQ�SOD\V�LQ�FRQYH\LQJ�DIIHFW�
�(FNHUW�������3UDWW� ������� VFKRODUV� KDYH�QRW� WKHRUL]HG�KRZ� ORFDOO\� VLJQLILFDQW� VRFLDO� W\SHV�
�SHUVRQDV��PHGLDWH�WKH�LQGH[LFDO�FRQQHFWLRQ�EHWZHHQ�YDULDQWV�DQG�WKHLU�DIIHFWLYH�PHDQLQJV��
,Q�WKLV�SDSHU��ZH�H[DPLQH�KRZ�D�ORFDO�LQVWDQWLDWLRQ�RI�WKH�µFKDY¶�FKDUDFWHU�W\SH��WKH�µWRZQLH¶��
PHGLDWHV�WKH�FRQQHFWLRQ�EHWZHHQ�QRUWKHUQ�PRQRSKWKRQJDO�YDULDQWV�RI�)$&(�DQG�*2$7��:DWW�
DQG�0LOUR\�������+DGGLFDQ�HW�DO��������DQG�WKHLU�DIIHFWLYH�PHDQLQJV���:H�VKRZ�WKDW�UHJLRQDO�
YRZHO� IHDWXUHV�FRQVWUXFW� SHUVRQD�GLVWLQFWLRQ� EHWZHHQ� WKH�FRPPXQLWLHV�RI�SUDFWLFH� �&RI3V��
PRVW�SRODUL]HG�IRU�UHEHOOLRXVQHVV��WKH�7RZQLHV��DQWL�VFKRRO��UHEHOOLRXV��DQG�WKH�(GHQ�9LOODJH�
*LUOV��(9*��HOLWLVW��QRQ�UHEHOOLRXV��LQ�D�%ROWRQ�VFKRRO��0RUH�VLJQLILFDQWO\��ZH�VKRZ�WKDW�RWKHU�
&RI3V�LQ�WKH�VDPH�EURDGHU�FRPPXQLW\��WKH�3RSXODUV��FRRO��VSRUW\��DQG�WKH�*HHNV��VHQVLEOH��
SUDFWLFDO���XVH�DGYDQFHG�UHJLRQDO�YRZHO�IHDWXUHV�DORQJVLGH�OH[LFDO�H[SUHVVLRQV�RI�VHQWLPHQW�
WR�FRQYH\�QHJDWLYH�DIIHFW�� 

� 
7KH�GDWD�DUH�DXGLR�UHFRUGHG�FRQYHUVDWLRQV�DPRQJ����JLUOV�LQ�IRXU�GLVWLQFW�&RI3V��UHFRUGHG�LQ�
WKH� HDUO\� ����V�� WRWDOLQJ� DSSUR[LPDWHO\� ��� KRXUV��5HFRUGLQJV�ZHUH� WUDQVFULEHG� DQG� IRUFH�
DOLJQHG��DQG�IRUPDQW�PHDVXUHPHQWV�ZHUH�WDNHQ�DW�SRLQWV�����������DQG�����LQWR�DOO�YRZHOV��
'HJUHH� RI� GLSKWKRQJL]DWLRQ� IRU� )$&(� DQG� *2$7� ZDV� WDNHQ� DV� WKH� WUDMHFWRU\� OHQJWK� �7/��
(XFOLGHDQ�GLVWDQFH� LQ�/REDQRY�QRUPDOL]HG�YRZHO�VSDFH�� IURP�WKH�����WR�����PDUNV��)RU�
HDFK�YRFDOLF�YDULDEOH��PL[HG�HIIHFWV�OLQHDU�UHJUHVVLRQ�PRGHOV�ZHUH�VWHSSHG�XS�ZLWK�VSHDNHU�
DQG�ZRUG�DV�UDQGRP�HIIHFWV�DQG�GXUDWLRQ��SUHFHGLQJ�VHJPHQW��&RI3��DQG�ZRUG�VHQWLPHQW�DV�
IL[HG�HIIHFWV��)RU�WKH�VHQWLPHQW�DQDO\VLV��WKH�YDOHQFH�RI�HDFK�ZRUG�ZDV�UHSUHVHQWHG�DV�D�YDOXH�
IURP����QHJDWLYH��WR����SRVLWLYH���IROORZLQJ�0RKDPPDG��������� 

� 
5HVXOWV� LQGLFDWH� WKDW�7RZQLHV�PRQRSKWKRQJL]H� )$&(�DQG�*2$7� WR� D� JUHDWHU� H[WHQW� WKDQ�
RWKHUV��S��������ZKLOH�(9*V�SURGXFH�WKH�PRVW�FRQVHUYDWLYH��L�H��PRVW�GLSKWKRQJDO��YDULDQWV�
�S��������)LJXUH���FRQWUDVWV�D�SURWRW\SLFDO�7RZQLH�ZLWK�SURWRW\SLFDO�VSHDNHUV�IURP�RWKHU�&RI3V��� 

� 
)LJXUH���VKRZV�WKDW�DGYDQFHG�YDULDQWV�RI�ERWK�YRZHO�IHDWXUHV�DUH�SUHGLFWHG�E\�ZRUGV�ZLWK�
PRUH� QHJDWLYH� YDOHQFH� �S������ IRU� )$&(�� S������� IRU� *2$7��� IRU� DOO� VSHDNHUV� SRROHG��
+RZHYHU�� DV� RXU� SURWRW\SLFDO� 7RZQLH� KDV� QHDU� FDWHJRULFDO� XVH� RI� PRQRSKWKRQJV�� ORZHU�
YDOHQFH�ZRUGV�GR�QRW�RFFDVLRQ�PRUH�PRQRSKWKRQJDO�YDULDQWV�LQ�KHU�VSHHFK��7KLV�VXJJHVWV�
WKDW��ZKHQ�YDULDWLRQ�SDWWHUQV�DUH�DW�FHLOLQJ��OLNH�7RZQLHV��RU�IORRU��OLNH�(9*V���SHUVRQD�OHYHO�
VRFLDO�PHDQLQJV�ZLOO�GRPLQDWH��+RZHYHU��QRQ�WRZQLHV��ZKR�GR�QRW�KDYH�QHJDWLYH�DIIHFW�DV�D�
GHILQLQJ� FKDUDFWHULVWLF� RI� WKHLU� SHUVRQKRRG�� YDU\� WKHLU� XVH� RI� PRQRSKWKRQJDO� YDULDQWV� WR�
SHUIRUP�IOHHWLQJ�H[SUHVVLRQV�RI�QHJDWLYH�DIIHFW�GXULQJ�VWDQFH�WDNLQJ��� 

� 
,Q�VXP��RXU�SDSHU�SUHVHQWV�HYLGHQFH�WKDW�YRZHO�IHDWXUHV�FKDUDFWHULVWLF�RI�QRUWKHUQ�(QJODQG�
DUH�DVVRFLDWHG�ZLWK�ZRUNLQJ�FODVV�FKDUDFWHU�W\SHV��OLNH�WKH�µWRZQLH¶��7KLV�DVVRFLDWLRQ�LPEXHV�
ORFDO�PLG�YRZHOV�ZLWK�WKH�LQGH[LFDO�SRWHQWLDO�WR�H[SUHVV�WRXJKQHVV�DQG�QHJDWLYH�DIIHFW��7KHVH�
UHJLRQDO�IHDWXUHV�DUH�UHFUXLWHG�WR�H[SUHVV�VRFLDO�PHDQLQJ�LQ�GXUDWLYH�ZD\V�WR�FRQVWUXFW�WKH�
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7RZQLH�SHUVRQD��EXW�DOVR�HSKHPHUDOO\�WR�WDNH�DIIHFWLYH�VWDQFHV�E\�RWKHU�VSHDNHUV��,Q�WKLV�ZD\��
ZH�VKRZ�WKDW�DIIHFWLYH�PHDQLQJV�PD\�EH�URRWHG�LQ�WKH�VRFLDO�KLVWRU\�WKDW�YDULDQWV�FDUU\�� 
� � 
� � 

� 
)LJXUH� ��� 7UDMHFWRU\� OHQJWK� IRU� �OHIW� WR� ULJKW��$PDQGD� �7RZQLH��� /LQGVH\� �3RSXODU��� 6XVDQ�
�*HHN�� DQG� 5XWK� �(9*��� VKRZLQJ� $PDQGD� WR� EH� PRVW� PRQRSKWKRQJDO� DQG� 5XWK� PRVW�
GLSKWKRQJDO�IRU�ERWK�)$&(�DQG�*2$7��� 
� 

�� 
)LJXUH����&RUUHODWLRQ�EHWZHHQ�JUHDWHU�PRQRSKWKRQJL]DWLRQ��ORZHU�7/��DQG�QHJDWLYH�VHQWLPHQW�
�ORZHU�YDOHQFH��IRU�)$&(�DQG�*2$7�IRU�DOO�VSHDNHUV�SRROHG�� 
� 
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(FNHUW��3HQHORSH��������$IIHFW��VRXQG�V\PEROLVP��DQG�YDULDWLRQ��������8QLYHUVLW\�RI�3HQQV\OYDQLD�
:RUNLQJ�3DSHUV�LQ�/LQJXLVWLFV��������$UWLFOH���� 

*DO��6XVDQ�DQG�-XGLWK�7��,UYLQH��������6LJQV�RI�'LIIHUHQFH��/DQJXDJH�DQG�,GHRORJ\�LQ�6RFLDO�/LIH��
&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�� 

+DGGLFDQ��%LOO��3DXO�)RXONHV��9LQFHQW�+XJKHV��DQG� �+D]HO�5LFKDUGV��������,QWHUDFWLRQ�RI�VRFLDO�
DQG�OLQJXLVWLF�FRQVWUDLQWV�RQ�WZR�YRZHO�FKDQJHV�LQ�QRUWKHUQ�(QJODQG��/DQJXDJH�9DULDWLRQ�DQG�
&KDQJH�����������±����� 
,UYLQH��-XGLWK�7��DQG�6XVDQ�*DO��������/DQJXDJH�� LGHRORJ\��DQG� OLQJXLVWLF�GLIIHUHQWLDWLRQ�� ,Q�
3DXO�9��.URVNULW\��HG�� 
5HJLPHV�RI�/DQJXDJH��,GHRORJLHV��3ROLWLFV��DQG�,GHQWLWLHV��6DQWH�)H��6$5�3UHVV��SS��������� 

0RKDPPDG��6DLI�0��������2EWDLQLQJ�UHOLDEOH�KXPDQ�UDWLQJV�RI�YDOHQFH��DURXVDO��DQG�GRPLQDQFH�
IRU� �������(QJOLVK�ZRUGV��3URFHHGLQJV� RI� WKH� ��WK�$QQXDO�0HHWLQJ� RI� WKH�$VVRFLDWLRQ� IRU�
&RPSXWDWLRQDO�/LQJXLVWLFV��0HOERXUQH�� 



3UDWW��7HUHVD��������(PERG\LQJ�µWHFK¶��$UWLFXODWRU\�VHWWLQJ��SKRQHWLF�YDULDWLRQ��DQG�VRFLDO�PHDQLQJ��
-RXUQDO�RI�6RFLROLQJXLVWLFV����������������� 
:DWW��'RPLQLF�DQG�/HVOH\�0LOUR\��������3DWWHUQV�RI�YDULDWLRQ�DQG�FKDQJH�LQ�WKUHH�1HZFDVWOH�
YRZHOV�� ,V� WKLV�GLDOHFW� OHYHOOLQJ"� ,Q�3DXO�)RXONHV�DQG�*HUDUG�'RFKHUW\��HGV��8UEDQ�9RLFHV��
$FFHQW�6WXGLHV�LQ�WKH�%ULWLVK�,VOHV��/RQGRQ��$UQROG��SS����±��� 
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,Q�PDQ\�ODQJXDJHV��DQWLFLSDWRU\�QDVDOLVDWLRQ�LQ�YRZHOV�SUHFHGLQJ�QDVDOV�PD\�DW�VRPH�VWDJH�
EH� UHDQDO\VHG�� OHDGLQJ� WR� WKH� ORVV� RI� WKH� RULJLQDO� QDVDO� FRQVRQDQW� DQG� WKH� HPHUJHQFH� RI�
SKRQHPLF�QDVDO�YRZHOV��D�SDWKZD\�DWWHVWHG�LQ�,WDOLDQ��%XVj���������.RUHDQ��-DQJ�HW�DO����������
/DNRWD� �6FDUERURXJK� HW� DO��� ������ DQG� RWKHUV�� 7RGD\�� URXJKO\� D� TXDUWHU� RI� WKH� ZRUOG¶V�
ODQJXDJHV�FRQWUDVW�RUDO�DQG�QDVDO�YRZHOV� �+DMHN���������(QJOLVK�RFFXSLHV�DQ�LQWHUPHGLDWH�
VWDJH�LQ�WKLV�WUDMHFWRU\��%HOO-%HUWL�	�.UDNRZ��������&XQKD�HW�DO���������=HOORX�	�7DPPLQJD��
�������YRZHOV�EHIRUH�QDVDO�FRGDV�DUH�YDULDEO\�QDVDOLVHG��RIWHQ�GHSHQGLQJ�RQ�YRZHO�TXDOLW\��
&DULJQDQ�HW�DO����������DQG�WKH�GHJUHH�RI�WKLV�FRDUWLFXODWLRQ�FDQ�GLIIHU�DFURVV�LQGLYLGXDOV��.LP�
	�.LP��������3RXSOLHU�HW�DO���������=HOORX�HW�DO���������DQG�OH[LFDO�LWHPV��6FDUERURXJK���������
:KLOH�FRPSDULVRQV�RI�WKH�91�Æ�৻�WUDMHFWRU\�H[LVW�IRU�GLVWDQWO\�UHODWHG�GLDOHFWV��%RQJLRYDQQL��
����D������E��&XQKD�HW�DO����������WKLV�VWXG\�DLPV�WR�DGGUHVV�FDOOV�IRU�IXUWKHU�VRFLRSKRQHWLF�
WUHDWPHQW�RI�QDVDOLW\��&DULJQDQ�	�=HOORX��������E\�FODULI\LQJ�KRZ�FRDUWLFXODWRU\�QDVDOLVDWLRQ�LV�
SURJUHVVLQJ�WRZDUGV�SKRQRORJLVDWLRQ�LQ�WZR�FORVHO\�UHODWHG�GLDOHFWV�RI�QRUWKHUQ�%ULWLVK�(QJOLVK�  

7ZHQW\�WZR� VSHDNHUV� DJHG� ������� HTXDOO\� VSOLW� EHWZHHQ� *UHDWHU� 0DQFKHVWHU� DQG� WKH�
%ODFNSRRO�8UEDQ�$UHD�ZHUH�UHFRUGHG�XVLQJ� WKH�1RVH\�QDVRPHWU\�V\VWHP� �'HZKXUVW�HW�DO���
������� 6SHDNHUV� UHDG� D� ZRUGOLVW� FRQWDLQLQJ� ��� ZRUGV� UHSUHVHQWLQJ� HLJKW� PRQRSKWKRQJDO�
YRZHOV�LQ�WKUHH�SKRQRORJLFDO�HQYLURQPHQWV��&9&��H�J��%$'��&91��H�J��%$1��191��H�J��0$1���
7KH�ILUVW�DQDO\VLV�DLPHG�WR�REVHUYH�JOREDO�WUHQGV�LQ�QDVDODQFH�UDWHV�EHWZHHQ�GLDOHFWV��IROORZHG�
VHFRQGO\� E\� PRUH� ILQH�JUDLQHG� REVHUYDWLRQ� RI� IHDWXUHV� DIIHFWLQJ� YRZHO� QDVDOLVDWLRQ�� 7KH�
VHFRQG� DQDO\VLV� DGDSWHG� PHWKRGV� SUHYLRXVO\� XVHG� IRU� GLDOHFWV� RI� 6SDQLVK� �%RQJLRYDQQL��
����E���IRFXVLQJ�RQ�%$1�WRNHQV�DQG�XVLQJ�QDVDOLVDWLRQ�RQVHW�WLPH��QDVDO�FRQVRQDQW�GHOHWLRQ�
DQG�FRQVRQDQW�WR�YRZHO�RUDO�HQHUJ\�UDWLR��&9�UDWLR���$OO�PHDVXUHPHQWV�ZHUH�H[WUDFWHG�YLD�D�
3UDDW�VFULSW��%RHUVPD�	�:HHQLQN��������ZULWWHQ�E\�WKH�DXWKRU��$PSOLWXGH�ZDV�H[WUDFWHG�DW����
HTXLGLVWDQW�SRLQWV�DFURVV�WKH�GXUDWLRQ�RI�HDFK�YRZHO�DQG�SURSRUWLRQDO�QDVDO�DPSOLWXGH�DW�HDFK�
SRLQW�ZDV�FDOFXODWHG�WR�REWDLQ�WKH�WUDMHFWRU\�RI�QDVDODQFH��7R�GHWHUPLQH�QDVDOLVDWLRQ�RQVHW��
DPSOLWXGH� ZDV� H[WUDFWHG� DW� ��� HTXLGLVWDQW� SRLQWV� DFURVV� WKH� YRZHO�QDVDO� VHTXHQFH� DQG�
QDVDOLVDWLRQ� RQVHW� ZDV� GHILQHG� DV� WKH� ILUVW� SRLQW� LQ� WKH� YRZHO�QDVDO� VHTXHQFH� DW� ZKLFK�
QDVDODQFH�ZDV�JUHDWHU� WKDQ� RU�HTXDO� WR�����RI� WKH� UDQJH� LQ�D� JLYHQ� WRNHQ��&9� UDWLR�ZDV�
FDOFXODWHG�DV�WKH�UDWLR�RI�RUDO�HQHUJ\�LQ�WKH�QDVDO�FRQVRQDQW�WR�RUDO�HQHUJ\�LQ�WKH�SUHFHGLQJ�
YRZHO��1DVDO�GHOHWLRQ�ZDV�RSHUDWLRQDOLVHG�DV�WKH�GXUDWLRQ�RI�WKH�QDVDO�FRQVRQDQW� 

&RPSDULVRQ� RI� JHQHUDOLVHG� DGGLWLYH� PL[HG� PRGHOV� �*$00V�� UHYHDOHG� RYHUDOO� KLJKHU�
QDVDODQFH�UDWHV� IRU�0DQFKHVWHU�VSHDNHUV� LQ� %$'�DQG�0$1� WRNHQV�EXW�QR�VLJQLILFDQW�GLDOHFW�
GLIIHUHQFH� LQ�%$1� WRNHQV��$�PL[HG�HIIHFWV�PRGHO�ZDV�DSSOLHG� WR�%$1� WRNHQV� WR�DQDO\VH� WKH�
UHODWLRQVKLS�EHWZHHQ�QDVDOLVDWLRQ�RQVHW�ZLWK�QDVDO�FRQVRQDQW�GHOHWLRQ�DQG�&9�UDWLR��DV�ZHOO�
DV�GLDOHFW�DQG�YRZHO��7KH�PRGHO�LQFOXGHG�LQWHUDFWLRQ�WHUPV�IRU�GLDOHFW�ZLWK�DOO�RWKHU�SUHGLFWRUV��
'LDOHFW�ZDV� IRXQG� WR� LQWHUDFW�VLJQLILFDQWO\�ZLWK�DOO� WKUHH�SKRQHWLF�SUHGLFWRUV�� LQ�0DQFKHVWHU��
ODUJHU�&9�UDWLR�DQG�ORQJHU�QDVDO�FRQVRQDQW�GXUDWLRQ�ERWK�GHOD\�QDVDOLVDWLRQ�RQVHW��DQG�RQVHW�
LV� DOVR� YDULDEO\� GHWHUPLQHG� E\� YRZHO�� 7KHVH� UHVXOWV� VXJJHVW� WKDW� DOWKRXJK� RYHUDOO�
FRDUWLFXODWRU\�SDWWHUQV�LQ�WKH�%$1� �HQYLURQPHQW�UHPDLQ�FRPSDUDEOH�DFURVV� WKH�WZR�GLDOHFWV�
VWXGLHG� KHUH�� SKRQHWLF� SUHFXUVRUV� RI� QDVDO� YRZHO� FKDQJH� H[HUW� VWURQJHU� LQIOXHQFH� RQ�
0DQFKHVWHU�VSHHFK��7KLV�FRQVWLWXWHV�HYLGHQFH�WKDW�WKH�91�Æ�৻�LQQRYDWLRQ�LV�SURFHHGLQJ�PRUH�
UDSLGO\� LQ� WKH� ODUJHU� XUEDQ� FHQWUH�� 0DQFKHVWHU�� XQGHUVFRULQJ� WKH� LPSRUWDQFH� RI� ORFDO�
VRFLRSKRQHWLF�FRQWH[W�LQ�WKH�SDWK�WR�SKRQRORJLVDWLRQ�RI�YRZHO�QDVDOLW\� 
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%HOO-%HUWL��)���	�.UDNRZ��5��$����������$QWLFLSDWRU\�YHODU�ORZHULQJ��$�FRSURGXFWLRQ�DFFRXQW��
7KH�-RXUQDO�RI�WKH�$FRXVWLFDO�6RFLHW\�RI�$PHULFD������������±�����
KWWSV���GRL�RUJ����������������� 

%RHUVPD��3���	�:HHQLQN��'����������3UDDW��'RLQJ�SKRQHWLFV�E\�FRPSXWHU��9HUVLRQ���������
>&RPSXWHU�VRIWZDUH@��KWWS���ZZZ�SUDDW�RUJ� 

%RQJLRYDQQL��6�������D���$FRXVWLF�LQYHVWLJDWLRQ�RI�DQWLFLSDWRU\�YRZHO�QDVDOL]DWLRQ�LQ�D�
&DULEEHDQ�DQG�D�QRQ�&DULEEHDQ�GLDOHFW�RI�6SDQLVK��/LQJXLVWLFV�9DQJXDUG���������±����
KWWSV���GRL�RUJ���������OLQJYDQ���������� 

%RQJLRYDQQL��6�������E���2Q�FRYDULDWLRQ�EHWZHHQ�QDVDO�FRQVRQDQW�ZHDNHQLQJ�DQG�
DQWLFLSDWRU\�YRZHO�QDVDOL]DWLRQ��(YLGHQFH�IURP�D�&DULEEHDQ�DQG�D�QRQ�&DULEEHDQ�GLDOHFW�RI�
6SDQLVK��/DERUDWRU\�3KRQRORJ\���������$UWLFOH����KWWSV���GRL�RUJ����������ODESKRQ����� 

%XVj��0��*����������&RDUWLFXODWRU\�1DVDOL]DWLRQ�DQG�3KRQRORJLFDO�'HYHORSPHQWV�'DWD�IURP�
,WDOLDQ�DQG�(QJOLVK�1DVDO±)ULFDWLYH�6HTXHQFHV��,Q�0��-��6ROp��3��6��%HGGRU��	�0��2KDOD�
�(GV����([SHULPHQWDO�$SSURDFKHV�WR�3KRQRORJ\��SS�����±������2[IRUG�8QLYHUVLW\�3UHVV��
KWWSV���GRL�RUJ���������RVR����������������������� 

&DULJQDQ��&���6KRVWHG��5���6KLK��&���	�5RQJ��3����������&RPSHQVDWRU\�DUWLFXODWLRQ�LQ�
$PHULFDQ�(QJOLVK�QDVDOL]HG�YRZHOV��-RXUQDO�RI�3KRQHWLFV������������±�����
KWWSV���GRL�RUJ���������M�ZRFQ������������ 

&DULJQDQ��&���	�=HOORX��*����������6RFLRSKRQHWLFV�DQG�YRZHO�QDVDOLW\��,Q�7KH�5RXWOHGJH�
+DQGERRN�RI�6RFLRSKRQHWLFV��5RXWOHGJH� 

&XQKD��&���+RROH��3���9RLW��'���)UDKP��-���	�+DUULQJWRQ��-����������7KH�SK\VLRORJLFDO�EDVLV�RI�
WKH�SKRQRORJL]DWLRQ�RI�YRZHO�QDVDOL]DWLRQ��$�UHDO�WLPH�05,�DQDO\VLV�RI�$PHULFDQ�DQG�
6RXWKHUQ�%ULWLVK�(QJOLVK��-RXUQDO�RI�3KRQHWLFV���������������
KWWSV���GRL�RUJ���������M�ZRFQ������������ 

'HZKXUVW��0���&ROOLQV��-���/R��-��-��+���$OGHUWRQ��5���	�.LUNKDP��6����������1RVH\��2SHQ�
VRXUFH�KDUGZDUH�IRU�DFRXVWLF�QDVDODQFH��,QWHUVSHHFK�������,QWHUVSHHFK�������5RWWHUGDP��
KWWSV���GRL�RUJ����������DU;LY����������� 

+DMHN��-����������9RZHO�1DVDOL]DWLRQ��,Q�0��6��'U\HU�	�0��+DVSHOPDWK��(GV����7KH�:RUOG�
$WODV�RI�/DQJXDJH�6WUXFWXUHV�2QOLQH��=HQRGR��KWWSV���GRL�RUJ���������]HQRGR��������� 

-DQJ��-���.LP��6���	�&KR��7����������3URVRGLF�6WUXFWXUDO�(IIHFWV�RQ�1RQ�&RQWUDVWLYH�
&RDUWLFXODWRU\�9RZHO�1DVDOL]DWLRQ�LQ�/��(QJOLVK�E\�.RUHDQ�/HDUQHUV��/DQJXDJH�DQG�6SHHFK��
����������±�����KWWSV���GRL�RUJ�������������������������� 

.LP��'���	�.LP��6����������&RDUWLFXODWRU\�YRZHO�QDVDOL]DWLRQ�LQ�$PHULFDQ�(QJOLVK��'DWD�RI�
LQGLYLGXDO�GLIIHUHQFHV�LQ�DFRXVWLF�UHDOL]DWLRQ�RI�YRZHO�QDVDOL]DWLRQ�DV�D�IXQFWLRQ�RI�SURVRGLF�
SURPLQHQFH�DQG�ERXQGDU\��'DWD�LQ�%ULHI�������±���KWWSV���GRL�RUJ���������M�GLE������������ 

3RXSOLHU��0���5RGULTXH]��)���/R��-��-��+���$OGHUWRQ��5���(YDQV��%��*���5HLQLVFK��(���	�&DULJQDQ��
&����������/DQJXDJH�VSHFLILF�DQG�LQGLYLGXDO�YDULDWLRQ�LQ�DQWLFLSDWRU\�QDVDO�FRDUWLFXODWLRQ��$�
FRPSDUDWLYH�VWXG\�RI�$PHULFDQ�(QJOLVK��)UHQFK��DQG�*HUPDQ��-RXUQDO�RI�3KRQHWLFV�������
��������KWWSV���GRL�RUJ���������M�ZRFQ������������ 

6FDUERURXJK��5����������1HLJKERUKRRG�FRQGLWLRQHG�SDWWHUQV�LQ�SKRQHWLF�GHWDLO��5HODWLQJ�
FRDUWLFXODWLRQ�DQG�K\SHUDUWLFXODWLRQ��-RXUQDO�RI�3KRQHWLFV������������±�����
KWWSV���GRL�RUJ���������M�ZRFQ������������ 

6FDUERURXJK��5���=HOORX��*���0LU]D\DQ��$���	�5RRG��'��6����������3KRQHWLF�DQG�SKRQRORJLFDO�
SDWWHUQV�RI�QDVDOLW\�LQ�/DNRWD�YRZHOV��-RXUQDO�RI�WKH�,QWHUQDWLRQDO�3KRQHWLF�$VVRFLDWLRQ��
����������±���� 



=HOORX��*���.LP��/���	�*HQGURW��&����������&RPSDULQJ�KXPDQ�DQG�PDFKLQH¶V�XVH�RI�
FRDUWLFXODWRU\�YRZHO�QDVDOL]DWLRQ�IRU�OLQJXLVWLF�FODVVLILFDWLRQD���7KH�-RXUQDO�RI�WKH�$FRXVWLFDO�
6RFLHW\�RI�$PHULFD�������������±�����KWWSV���GRL�RUJ������������������� 

=HOORX��*���	�7DPPLQJD��0����������1DVDO�FRDUWLFXODWLRQ�FKDQJHV�RYHU�WLPH�LQ�3KLODGHOSKLD�
(QJOLVK��-RXUQDO�RI�3KRQHWLFV��������±����KWWSV���GRL�RUJ���������M�ZRFQ������������� 

 

  



)RUHLJQ� $FFHQW� LQ� D� 6LJQ� /DQJXDJH�� ,QVLJKW� IURP� WKH� 56/�DFFHQWHG� ,VUDHOL� 6LJQ�
/DQJXDJH 
Wendy Sandler and Svetlana Dachkovsky 
University of Haifa 
 

,Q�DQ�HDUO\�FRPSDULVRQ�RI� ,VUDHOL�6LJQ�/DQJXDJH��,6/��DV�XVHG�E\�D�VPDOO� QXPEHU�RI�GHDI�
VLJQHUV�ZKR� XVH�$O�6D\\LG�%HGRXLQ� 6LJQ� /DQJXDJH��ZH�ZHUH� DEOH� WR� GRFXPHQW� D� IRUHLJQ�
DFFHQW��6DQGOHU�HW�DO����������,Q�,VUDHO�WRGD\��ZH�DUH�DEOH�WR�GRFXPHQW�WKH�DFFHQW�RI�WKH�ODUJH�
FRPPXQLW\�RI��DW�OHDVW������GHDI�LPPLJUDQWV�IURP�WKH�)RUPHU�6RYLHW�8QLRQ�ZKR�XVH�5XVVLDQ�
6LJQ� /DQJXDJH� �56/��� � :KHQ� WKRVH� LPPLJUDQWV� DFTXLUH� ,6/�� ZH� KDYH� DQ� RSSRUWXQLW\� WR�
GLVFRYHU�UHJXODU�DQG�ZLGHVSUHDG�IHDWXUHV�WKDW�FKDUDFWHUL]H�IRUHLJQ�DFFHQW��� 

56/�VLJQHUV�ZKR�HPLJUDWHG� WR� ,VUDHO�DSSHDU� WR� ,6/�VLJQHUV� WR�SURQRXQFH�³GLIIHUHQWO\´� IURP�
VWDQGDUG�,6/��EXW�WKH�OD\�SHUVRQ�LV�DW�D�ORVV�WR�GHVFULEH�WKH�GLIIHUHQFHV���2XU�SURMHFW�KDV�QDLOHG�
GRZQ�DQG�GHVFULEHG� LQ�GHWDLO�D� ODUJH�QXPEHU�RI�VSHFLILF�GLIIHUHQFHV�DQG�JHQHUDOL]DWLRQV� LQ�
56/DFFHQWHG�,6/���,Q�VR�GRLQJ��ZH�DUH�DEOH�IRU�WKH�ILUVW�WLPH�WR�GHVFULEH�WKH�SKRQHWLFV�DQG�
SKRQRORJ\�RI�GLIIHUHQW�VLJQ�ODQJXDJHV�� 

%\�YLGHRWDSLQJ� ���56/� LPPLJUDQWV�ZKR�ZHUH� DVNHG� WR� UHSHDW� �LPLWDWH�� D� ODUJH� QXPEHU� RI�
OH[LFDO�LWHPV�DQG�VHQWHQFHV�RI�D�QDWLYH�,6/�VLJQHU��ZH�IRXQG�VHYHUDO�ZLGHVSUHDG�DQG�UHJXODU�
GLIIHUHQFHV�� � )RU� H[DPSOH�� LQ� WKH� ,6/� VLJQLQJ� RI� 56/� LPPLJUDQWV� WR� ,VUDHO�� DPRQJ� RWKHU�
FKDUDFWHULVWLFV��ZH�IRXQG�WKDW������VPDOOHU�VLJQLQJ�VSDFH�LQ�WKH�56/�DFFHQWHG�,6/�WKDQ�LQ�WKH�
QDWLYH� ,6/�� ���� 56/� KDQGVKDSHV� W\SLFDOO\� EHQG� DOO� WKH� ILQJHU� NQXFNOHV� �WKH� GLVWDO�
LQWHUSKDODQJHDO�NQXFNOH�WRJHWKHU�ZLWK�WKH�SUR[LPDO�LQWHUSKDODQJHDO�NQXFNOH���ZKLOH�LQ�,6/��RQO\�
WKH�SUR[LPDO�LQWHUSKDODQJHDO�NQXFNOH�LV�EHQW��DQG�����GLVWDOL]DWLRQ�RQH�MRLQW�IXUWKHU�WKDQ�LQ�,6/�
DW�HYHU\�MRLQW�VHOHFWHG�IRU�WKH�VLJQ��VHH�ILJXUHV�RQ�SDJH������([DPSOHV�RI�����LQFOXGH�VLJQV�WKDW�
UHFUXLW�MRLQWV�WKDW�DUH�PRUH�GLVWDO�IURP�WKH�ERG\��LQVWHDG�RI�WKH�MRLQWV�FORVHU�WR�WKH�ERG\�WKDW�DUH�
VHOHFWHG� E\� ,6/� QDWLYH� VLJQHUV�� � 7KHVH� H[DPSOHV� DUH� ILQH� EXW� UHJXODU� DQG� V\VWHPDWLF�
GLIIHUHQFHV�WKDW�FRQWULEXWH�WR�WKH�GHVFULSWLRQ�RI�IRUHLJQ�DFFHQW�LQ�VHFRQG�ODQJXDJH�VLJQHUV���$W�
WKH�VDPH�WLPH��WKH\�FRQWULEXWH�IRU�WKH�ILUVW�WLPH�WR�FRPSLOLQJ�D�SKRQHWLF�GHVFULSWLRQ�RI�HDFK�
VLJQ�ODQJXDJH�� 

� 

� 

� 



D��� 

E��� 
 
 
 
 
 
 
 
 
 
)LJXUH����
6\VWHPDWLF�GLIIHUHQFHV�EHWZHHQ�WKH�56/�DFFHQWHG�,6/�DQG�WKH�QDWLYH�,6/�� 
D��VPDOOHU�VLJQLQJ�VSDFH�DQG�GLVWDOL]DWLRQ�RQH�MRLQW�IXUWKHU�±�IURP�WKH�HOERZ�MRLQW�WR�WKH�KDQG�
MRLQW��LQ�WKH�SURGXFWLRQ�RI�WKH�56/�DFFHQWHG�VLJQ�5(67$85$17�LQ�FRPSDULVRQ�ZLWK�WKDW�LQ�WKH�
QDWLYH�,6/��E��DOO�WKH�ILQJHU�NQXFNOHV�EHQW�LQ�WKH�SURGXFWLRQ�RI�WKH�56/�DFFHQWHG�VLJQ�$1*5<�
LQVWHDG�RI�RQO\�WKH�SUR[LPDO�LQWHUSKDODQJHDO�NQXFNOH�EHQW�LQ�WKH�QDWLYH�,6/�� 

� 

5HIHUHQFHV��� 

6DQGOHU��:��� %HOVLW]PDQ��*��� 	�0HLU�� ,�� �������� 9LVXDO� IRUHLJQ� DFFHQW� LQ� DQ� HPHUJLQJ� VLJQ�
ODQJXDJH��6LJQ�/DQJXDJH�	�/LQJXLVWLFV�������������������� 
 

  



5HIOH[�RU�,QGH["�8VLQJ�GLDOHFW�SRHWU\�UHDGLQJ�GDWD�WR�XQWDQJOH�WKH�PRWLYDWLRQV�IRU�YRZHO�
VSDFH�DUHD�VW\OH�H�HFWV�LQ�WKH�%ODFN�&RXQWU\� 

Thomas Packer-Stucki 
Queen Mary University of London 
 

:KHQ�FRQVLGHULQJ�ZKDW�PRWLYDWHV�WKH�H�HFW�RI�VSHHFK�VW\OH�RQ�WKH�RYHUDOO�VL]H�RI�WKH�YRZHO�
VSDFH��WZR�EURDG�SRVVLELOLWLHV�HPHUJH�IURP�WKH�OLWHUDWXUH��2QH�WKH�RQH�KDQG��ZKHUH�LQFUHDVHG�
YRZHO� VSDFH� DUHD� �96$�� FRUUHODWHV� ZLWK� ³FOHDU´� RU� ³FDUHIXO´� VSHHFK� VW\OHV�� VRPH� KDYH�
SURSRVHG� WKDW� VSHDNHUV� DUH� K\SHUDUWLFXODWLQJ� YRZHO� UHDOLVDWLRQV� LQ� RUGHU� WR� LQFUHDVH�
GLVFULPLQDELOLW\�EHWZHHQ�YRZHO�FODVVHV�IRU�OLVWHQHUV��/LQGEORP�������0RRQ�	�/LQGEORP��������
7KH�FRQVHTXHQFH�RI�WKLV�LQFUHDVHG�GLVFULPLQDELOLW\�LV�DQ�HQODUJHG�96$��+ROPHV�(OOLRWW�	�/HYRQ�
������������2Q�WKH�RWKHU�KDQG��VRPH�VRFLROLQJXLVWV�KDYH�SURSRVHG�WKDW�96$�FDQ�EH�OHYHUDJHG�
DV�LWV�RZQ�VRFLROLQJXLVWLF�VLJQ��IRU�H[DPSOH�WR�LQGH[�D�HFWLYH�RULHQWDWLRQ�WR�DQ�LQWHUORFXWRU�RU�
WRSLF��*UDWWRQ��������RU�D�LOLDWLRQ�ZLWK�D�SDUWLFXODU�&DOLIRUQLDQ�SDUW\LQJ�VFHQH��3UDWW�������� 

7KH�SUHVHQW�SDSHU�UHSUHVHQWV�D�SUHOLPLQDU\�DWWHPSW�WR�LQWHUURJDWH�DQG�GLVHQWDQJOH�WKHVH�WZR�
SRVVLEOH�VRXUFHV�RI�96$�YDULDWLRQ�LQ�%ODFN�&RXQWU\�VSHHFK��7R�GR�WKLV��WKH�DQDO\VLV�OHYHUDJHV�
VSHHFK� GDWD� IURP� WZR� GL�HUHQW� FRUSRUD� DV� ZHOO� DV� WKH� DVVRFLDWLRQ� EHWZHHQ� UHDGLQJ� DQG�
³FDUHIXO´�VSHHFK�VW\OHV� �3UDWW�������������7KH� ILUVW� UHSUHVHQWV�VRFLROLQJXLVWLF� LQWHUYLHZ�GDWD�
�Q�����)��0��DQG�DOORZV�FRPSDULVRQ�EHWZHHQ�FDUHIXO�VSHHFK��ZRUG�OLVW�DQG�UHDGLQJ�SDVVDJHV��
DQG�FRQYHUVDWLRQDO�VSHHFK��7KH�VHFRQG�FRPHV�IURP�WKH�FRQGLWLRQLQJ�EORFN�RI�D�SHUFHSWXDO�
H[SHULPHQW��3DFNHU�6WXFNL��������ZKHUHLQ�SDUWLFLSDQWV��Q����)��0��ZHUH�DVNHG�WR�SHUIRUP�D�
VWDQGDUG�VW\OH�ZKLOH�UHDGLQJ�D�QHZV�EXOOHWLQ�DQG�D�GLDOHFWDO�VW\OH�ZKLOH�UHDGLQJ�GLDOHFW�SRHWU\���  

&UXFLDOO\�� WKH� GL�HUHQFHV� EHWZHHQ� WKHVH� WZR� FRUSRUD� HPSKDVLVH� RQH� RI� WKH� WZR� SRVVLEOH�
PRWLYDWLRQV�IRU�YRZHO�VSDFH�GL�HUHQFHV��,I�VWURQJHU�96$�H�HFWV�DUH�IRXQG�LQ�WKH�ILUVW�FRUSXV��
LW� LV� PRUH� OLNHO\� WKDW� WKH� H�HFW� LV� D� K\SHUDUWLFXODWRU\� FRQVHTXHQFH� RI� UHDGLQJ� �VLPLODU� WR�
/LQGEORP��������&RQYHUVHO\�� LI�VWURQJHU�96$�H�HFWV�DUH�IRXQG�LQ�WKH�VHFRQG�FRUSXV�ZKHUH�
SDUWLFLSDQWV�UHDG�WKURXJKRXW�ZKLOH�SHUIRUPLQJ�WR�VW\OLVWLF�H[WUHPHV��LW�LV�PRUH�OLNHO\�WKH�H�HFW�
LV�UHVXOW�RI�SDUWLFLSDQWV¶�VRFLRLQGH[LFDO�DVVRFLDWLRQV�ZLWK�96$��VLPLODU�WR�3UDWW�������� 

1RUPDOLVHG��1HDUH\�������YRZHO�IRUPDQWV�IRU�WKH�IRXU�PRVW�SHULSKHUDO�%ODFN�&RXQWU\�YRZHOV�
ZHUH�XVHG�WR�FDOFXODWH�DQ�DYHUDJH�96$�SHU�VW\OH�IRU�HDFK�SDUWLFLSDQW�XVLQJ�*DXVV¶�IRUPXOD�LQ�
WKH�SKRQ5�SDFNDJH��0F&OR\��������)RU�H[DPSOH��)LJXUH���VKRZV� WKH� WZR�H[WUDFWHG�YRZHO�
VSDFH� DUHDV� IRU� D� VSHDNHU� IURP� WKH� LQWHUYLHZ� FRUSXV�� )LJXUH� �� UHSUHVHQWV� SHU�SDUWLFLSDQW�
GL�HUHQFH�VFRUHV�IRU�96$��WKH�OHIW�SDQHO�VKRZV�VSHDNHUV�IURP�WKH�ILUVW�FRUSXV�ZKHUH�WKH�VFRUH�
UHSUHVHQWV� WKH�GL�HUHQFH� LQ�96$�EHWZHHQ�UHDGLQJ� WDVNV�DQG����PLQXWHV�RI�FRQYHUVDWLRQDO�
VSHHFK��ZKLOH� WKH� ULJKW� SDQHO� VKRZV�SDUWLFLSDQWV� IURP� WKH�VHFRQG�FRUSXV�ZKHUH� WKH�VFRUH�
UHSUHVHQWV�WKH�GL�HUHQFH�EHWZHHQ�WKH�QHZV�EXOOHWLQ�DQG�GLDOHFW�SRHP�UHDGLQJ�WDVNV��� 

7KHVH�UHVXOWV�DUH�LQWHUSUHWHG�DV�VKRZLQJ�HYLGHQFH�IRU�ERWK�VRXUFHV�RI�96$�YDULDWLRQ�LQ�WKH�
%ODFN�&RXQWU\��,Q�WKH�ILUVW�FRUSXV��96$�LV�PRUH�UHOLDEO\�H[SDQGHG�ZKHQ�VSHDNHUV�DUH�UHDGLQJ��
ZKLFK�OHQGV�VXSSRUW�WR�DQ�DUWLFXODWRU\�DFFRXQW��,Q�WKH�VHFRQG�FRUSXV��VRPH�VFRUHV�UHSUHVHQW�
PRUH� H[DJJHUDWHG� GL�HUHQFHV� ZKLOH� VFRUHV� DUH� DOVR� PRUH� YDULDEOH� EHWZHHQ� SDUWLFLSDQWV�
RYHUDOO��7KHVH�GL�HUHQFHV�DUH�EHVW�XQGHUVWRRG�E\�DQ�DFFRXQW�LQ�ZKLFK�VRPH�SDUWLFLSDQWV�XVH�
96$�LQGH[LFDOO\�WR�GR�VW\OLVWLF�ZRUN�� 

� 

� 



� 
)LJXUH����$Q�H[DPSOH�WR�YLVXDOLVH�WKH�WZR�H[WUDFWHG�YRZHO�VSDFH�DUHDV�IRU�D�VSHDNHU�LQ�WKH�
VRFLROLQJXLVWLF�LQWHUYLHZ�FRUSXV��,Q�WKLV�H[DPSOH��WKH�VPDOOHU�SRO\JRQ�VKRZV�WKH�DYHUDJH�96$�
IRU�FRQYHUVDWLRQDO�VSHHFK��7KH�ODUJHU�SRO\JRQ�VKRZV�WKH�DYHUDJH�96$�IRU�FDUHIXO�VSHHFK�LQ�
UHDGLQJ�WDVNV�� 

� 
)LJXUH����$�SORW�VKRZLQJ�WKH�96$�GL&HUHQFH�VFRUH�IRU�VSHDNHUV�LQ�WKH�VRFLROLQJXLVWLF�LQWHUYLHZ�
FRUSXV�DQG�SDUWLFLSDQWV�LQ�WKH�H[SHULPHQW�FRUSXV��6FRUHV�DUH�FDOFXODWHG�E\�VXEWUDFWLQJ� WKH�



DYHUDJH�96$�IRU�FRQYHUVDWLRQ�RU�GLDOHFW�SRHWU\�VSHHFK�IURP�WKH�DYHUDJH�96$�IRU�FDUHIXO�RU�
QHZV�EXOOHWLQ�VSHHFK�� 

%LEOLRJUDSK\� 
*UDWWRQ�� &KDQWDO�� ������ 9RZHOV� DQG� IHHOLQJV࣯�� YRZHO� VSDFH� VL]H� DV� D� UHVRXUFH� IRU� D�HFW� DQG�

LQWHUSHUVRQDO�SRVLWLRQLQJ��KWWSV���SXUO�VWDQIRUG�HGX�WM���JF����������0DUFK��������� 
+ROPHV�(OOLRWW��6RSKLH�	�(UH]�/HYRQ��������7KH� MHW�VHW��0RGHUQ�53�DQG� WKH��UH�FUHDWLRQ�RI�VRFLDO�

GLVWLQFWLRQ��/DQJXDJH�9DULDWLRQ�DQG�&KDQJH�����������±����� 
KWWSV���&5$1�5�SURMHFW�RUJ�SDFNDJH SKRQ5�� 
KWWSV���GRL�RUJ��������������������������B���� 
KWWSV���GRL�RUJ���������6������������������ 

/LQGEORP�� %�� ������ ([SODLQLQJ� 3KRQHWLF� 9DULDWLRQ�� $� 6NHWFK� RI� WKH� +	+� 7KHRU\�� ,Q� :LOOLDP� -��
+DUGFDVWOH� 	�$ODLQ� 0DUFKDO� �HGV���� 6SHHFK� 3URGXFWLRQ� DQG� 6SHHFK� 0RGHOOLQJ�� ���±�����
'RUGUHFKW��6SULQJHU�1HWKHUODQGV�� 
0F&OR\��'DQLHO�5��������SKRQ5��7RROV�IRU�3KRQHWLFLDQV�DQG�3KRQRORJLVWV��5�� 

0RRQ��6HXQJ�-DH�	�%M|UQ�/LQGEORP��������,QWHUDFWLRQ�EHWZHHQ�GXUDWLRQ��FRQWH[W��DQG�VSHDNLQJ�VW\OH�
LQ�(QJOLVK�VWUHVVHG�YRZHOV��7KH�-RXUQDO�RI�WKH�$FRXVWLFDO�6RFLHW\�RI�$PHULFD����������±����
KWWSV���GRL�RUJ������������������� 
1HDUH\��7HUUDQFH��������3KRQHWLF�)HDWXUH�6\VWHPV�IRU�9RZHOV��8QLYHUVLW\�RI�$OEHUWD�� 

3DFNHU�6WXFNL��7��������/,67(1,1*�:,7+�67</(��7KH�HIIHFW�RI�ELGLDOHFWDO�VW\OH�VKLIWLQJ�RQ�35,&(�
YRZHO�SHUFHSWLRQ�LQ�%ULWDLQ¶V�%ODFN�&RXQWU\��,&3+6�VXEPLVVLRQ�� 
3UDWW��7HUHVD��������7KH�YRZHO�VSDFH�DV�VRFLROLQJXLVWLF�VLJQ��-RXUQDO�RI�6RFLROLQJXLVWLFV��������
���±�����KWWSV���GRL�RUJ���������MRVO������� 
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0HDVXULQJ�JUDPPDWLFDOLVDWLRQ�FURVV�PRGDOO\��$VSHFW�PDUNHUV�LQ�&UHROHV�DQG�VLJQ�
ODQJXDJHV 
 

Nick Palfreyman and Luigi Lerose 
University of Central Lancashire 
 
Lilith Stein, Felix Stilzebach and Susanne Maria Michaelis 
Universität Leipzig 
 
 
Since the 1970s, researchers such as Woodward (1973), Adone (2012) and Bakker (2015) 
have drawn attention to apparent similarities between sign languages (SLs) and Creole 
languages (CLs). Such claims are often based on observations of a few languages per 
type, without a systematic comparison based on data from a large sample of languages to 
prove or disprove these claims empirically. Meanwhile, large-scale typological studies on 
grammaticalisation have barely included CLs, and SLs are absent entirely (Bisang & 
Malchukov 2020, Narrog & Heine 2018): consequently, the current state of the art on 
grammaticalisation is incomplete and in need of substantial additional evidence from CLs 
and SLs. 
    We share the findings of our cross-modal project on grammaticalisation by a mixed 
deaf/hearing research team that addresses this gap. We aim to produce a systematic 
comparative analysis of CLs and SLs for processes of grammaticalisation in the domain 
of aspect by comparing substantial amounts of data on CLs and SLs systematically in the 
FRQWH[W�RI�WKH�ZRUOG¶V�ODQJXDJHV� 
    For SLs, we are examining aspect markers in several SLs, including British SL, Italian 
SL, Israeli SL, Japanese SL, South Korean SL, Indonesian SL, Kata Kolok (Indonesia), 
Sain (Jamaica) and Adamorobe SL (Ghana). We use data on over 50 CLs from the Atlas 
of Pidgin and Creole Language Structures (APiCS, https://apics-online.info/). We measure 
the grammaticalisation of aspect markers in CLs and SLs by applying the parameters 
devised by the Mainz Grammaticalisation Project (Bisang & Malchukov 2020) for studying 
non-Creole spoken languages: 

i) semantic reduction 
ii) phonetic reduction 
iii) Paradigmaticity 

iv) bondedness 
v) paradigmatic 
variability 
vi) syntagmatic 
variability 

vii) decategorialisation 
viii) allomorphy 

Our analyses are currently underway, and will enable us to test the widespread claims that 
CLs and SLs are analytic or isolating languages lacking inflectional markers as opposed 
to their synthetic inflectional marking lexifier languages (McWhorter 1998, Aronoff, Meir & 
Sandler 2005, Velupillai 2015, Bakker et. al 2017). 
    Ultimately, we aim to determine whether it is true that CLs and SLs show more instances 
of early-stage grammaticalisation (auxiliaries, free morphemes) and fewer examples of 
late-stage grammaticalisation (affixes, stem change) compared with non-creole spoken 
languages. Our findings so far suggest that both CLs and SLs have more late-stage 
grammaticalisation than is commonly assumed, and we look forward to sharing our 
findings in their entirety in September! 
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H[SUHVVLYH�LQWHQVLILHUV�LQ�%ULWLVK�(QJOLVK 
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Johannes Gutenberg-Universität Mainz 
 
,QWHQVLILHUV��DV�LQ�WRWDOO\�HPSW\��VHULRXVO\�LOO��VWDUW�WR�ORVH�H[SUHVVLYH�IRUFH�EDVLFDOO\�DV�VRRQ�DV�
VSHDNHUV�VWDUW�XVLQJ�WKHP��%ROLQJHU��������$V�D�UHVXOW��WKH�LQWHQVLILFDWLRQ�V\VWHP�LV�NQRZQ�IRU�
LWV� LQQRYDWLYH� FKDUDFWHU�� DV� WKHUH� LV� D� FRQVWDQW� QHHG� IRU� QHZHU��PRUH� H[SUHVVLYH� LWHPV� WR�
UHSODFH�WKH�RQHV�WKDW�DOUHDG\�KDYH�EHHQ�EOXQWHG�ZLWK�XVH��%ROLQJHU��������7KLV�PHDQV�WKDW�
DQ\�LQWHQVLILHU�ZLOO�H[SHULHQFH�D�IDOO�DQG�ULVH�LQ�IUHTXHQF\�RI�XVH��VRPHWLPHV�HYHQ�UHSHDWHGO\�
�,WR�	�7DJOLDPRQWH�������%RUGHW��������$OVR��EHFDXVH�RI�WKHLU�EHFRPLQJ�PRUH�ZLGHVSUHDG�LQ�
WKH�VSHHFK�FRPPXQLW\��WKHLU�VHPDQWLF�SURILOH�FKDQJHV��7R�VWDUW�ZLWK��QHZ�LQWHQVLILHUV�FRPELQH�
ZLWK� D� YHU\� OLPLWHG� QXPEHU� RI� OH[LFDO� LWHPV�� EXW� DV� WKH\� JDLQ� LQ� IUHTXHQF\�� WKHLU� VHPDQWLF�
FRQWHQW��DORQJ�ZLWK� WKHLU�H[SUHVVLYH� IRUFH��EOHDFKHV�±�D�SURFHVV�NQRZQ�DV�GHOH[LFDOL]DWLRQ�
�3DUWLQJWRQ�������/RUHQ]��������:KLOH�VWXGLHV�DERXQG�FRQFHUQLQJ�LQWHQVLILHUV�OLNH�YHU\��UHDOO\�
DQG�VR��7DJOLDPRQWH�	�5REHUWV�������%RUGHW�������$LMPHU�����D��DPRQJ�RWKHUV���H[SUHVVLYH�
LQWHQVLILHUV� OLNH� IXFNLQJ� RU� EORRG\� DUH� VWLOO� XQGHUVWXGLHG��7KH\� DUH� WUDQVJUHVVLYH� LQ� QDWXUH��
EUHDNLQJ�FXOWXUH�VSHFLILF�WDERRV�RU�QRUPV��)DUTXDKDUVRQ�HW�DO��������6WRUFK�	�1DVVHQVWHLQ�
�������DQG�WKXV�VHUYH�WR�H[SUHVV�VWURQJ�HPRWLRQV�RU�DWWLWXGHV��$QGHUVVRQ�	�7UXGJLOO��������
<RX¶UH�IXFNLQJ�FOHYHU��IRU�LQVWDQFH��LV�SHUFHLYHG�DV�VWURQJHU�DQG�PRUH�H[SUHVVLYH�WKDQ�\RX¶UH�
UHDOO\�FOHYHU��� 

:KDW�ZH�NQRZ�DERXW�VZHDULQJ�LQ�JHQHUDO�LV�WKDW�PDOH�VSHDNHUV�KDYH�OHVV�LQKLELWLRQV�WR�XVH�
WDERR�ODQJXDJH�WKDQ�IHPDOH�VSHDNHUV��-D\�������0HKO�	�3HQQHEDNHU��������DQG�WKDW�WKH�XVH�
RI�H[SUHVVLYH�LQWHQVLILHUV�DSSHDUV�WR�EH�FKDUDFWHULVWLF�RI�\RXQJHU�SHRSOH��3DODFLRV�0DUWtQH]�	�
1~xH]�3HUWHMR�������$LMPHU�����D���� 

8VHG� DV� LQWHQVLILHUV�� EORRG\�DQG� IXFNLQJ�VKRXOG�H[KLELW� WKH�VDPH�FKDUDFWHULVWLFV�REVHUYHG�
HOVHZKHUH� LQ� WKH� LQWHQVLILFDWLRQ� V\VWHP�� 3DUWLFXODUO\� WKH� EOXQWLQJ� DVSHFW� VKRXOG� EHFRPH�
DSSDUHQW��ZKLFK�ZRXOG� EH� HYLGHQFHG� E\� DQ� LQFUHDVH� LQ� IUHTXHQF\�� D� VSUHDG� WR� ROGHU� DQG�
PLGGOHDJHG� VSHDNHUV�� UHJDUGOHVV� RI� VRFLR�HFRQRPLF� VWDWXV�� )XUWKHUPRUH�� WKH� FROORFDWLRQDO�
SURILOH�RI�WKHVH�H[SOHWLYHV�VKRXOG�FKDQJH�DZD\�IURP�D�SUHGRPLQDQWO\�QHJDWLYH��IXFNLQJ�VWXSLG��
VHPDQWLF�SURVRG\�WRZDUG�D�PRUH�QHXWUDO�DQG�HYHQ�SRVLWLYH�RQH��EORRG\�EULOOLDQW��$LMPHU�����E��� 

7KLV�SDSHU�ZLOO� LQFOXGH�D� IROORZ�XS�VWXG\� WR�0F(QHU\�	�;LDR� �������EDVHG� RQ� WKH�VSRNHQ�
VHFWLRQ� RI� WKH�%1&������DQG�$LMPHU� �����E�� EDVHG�RQ� D�VDPSOH�YHUVLRQ�RI� WKH�%1&�����
6SRNHQ���DGGUHVVLQJ�WKH�IROORZLQJ�TXHVWLRQV�� 

��� :KR�XVHV�EORRG\�DQG� IXFNLQJ�DV�DGMHFWLYH� LQWHQVLILHUV�DQG�ZKDW�FKDQJHV�FDQ�EH�GHWHFWHG�
FRQFHUQLQJ�WKHLU�XVH�LQ�VSRNHQ�%ULWLVK�(QJOLVK�LQ�WKH�SDVW����\HDUV"� 

��� :KDW�FDQ� WKHLU� FROORFDWLRQDO�SDWWHUQV� WHOO� XV�DERXW� WKHLU� VWDWH�RI� GHOH[LFDOL]DWLRQ� LQ�PRGHUQ�
VSRNHQ�%ULWLVK�(QJOLVK"� 

��� +RZ�KDV� WKHLU�SURILOH�RI�H[SUHVVLYLW\� �ZLWK� UHVSHFW� WR� WKHLU�SHUFHLYHG�R�HQVLYHQHVV�DQG� WKH�
DWWLWXGHV�FRQYH\HG��FKDQJHG�LQ�WKH�SDVW����\HDUV"� 

7KH�DQDO\VHV�ZLOO�EH�EDVHG�RQ�GDWD�GUDZQ�IURP�WKH�GHPRJUDSKLFDOO\�VDPSOHG�VSRNHQ�VXEVHW�
RI� WKH� %1&����� ��P� ZRUGV�� DQG� WKH� IXOO� YHUVLRQ� RI� %1&����6SRNHQ� ���P� ZRUGV��� 7KH�
DQDO\VLV�ZLOO�FRQVLGHU�ERWK�LQWUD�OLQJXLVWLF��V\QWDFWLF�SRVLWLRQ��VHPDQWLF�SURVRG\��FROORFDWLRQDO�
SURILOH��HWF���DQG�VSHDNHU�UHODWHG�YDULDEOHV��VSHDNHU�DJH�DQG�JHQGHU��VRFLRHFRQRPLF�VWDWXV���
,Q�DGGLWLRQ��D�VXUYH\�ZLOO�SURYLGH�GDWD�IRU�54��� 



� 
5HIHUHQFHV� 

$LMPHU��.DULQ������D���,QWHQVLILFDWLRQ�ZLWK�YHU\��UHDOO\�DQG�VR�LQ�VHOHFWHG�YDULHWLHV�RI�(QJOLVK��
,Q�� 
6HEDVWLDQ� +R� PDQQ�� $QGUHD� 6DQG�� 6DELQH� $UQGW�/DSSH� XQG� /LVD� 0DULH� 'LOOPDQQ� �+J����
&RUSRUD�DQG�OH[LV��/HLGHQ��%ULOO�5RGRSL��6����������� 

$LMPHU��.DULQ������E���7KDW
V�ZHOO�EDG��6RPH�QHZ�LQWHQVLILHUV�LQ�VSRNHQ�%ULWLVK�(QJOLVK��,Q��9UDFODY�
%UH]LQD��5REELH�/RYH�XQG�.DULQ�$LMPHU� �+J����&RUSXV�$SSURDFKHV� WR�&RQWHPSRUDU\�%ULWLVK�
(QJOLVK��1HZ�<RUN��5RXWOHGJH��6��������� 
$QGHUVVRQ��/DUV�DQG�3HWHU�7UXGJLOO��������6ZHDULQJ��,Q��0RQDJKDQ��/HLOD�)��*RRGPDQ��-DQH�
(�� 
DQG� -HQQLIHU� 0�� 5RELQVRQ� �HGV��� $� &XOWXUDO� $SSURDFK� WR� ,QWHUSHUVRQDO� &RPPXQLFDWLRQ��
(VVHQWLDO�5HDGLQJV�����±�����2[IRUG��%ODFNZHOO�� 
%ROLQJHU��'ZLJKW���������'HJUHH�ZRUGV��7KH�+DJXH��0RXWRQ�� 

%RUGHW��/XFLOH���������)URP�YRJXH�ZRUGV�WR�OH[LFDOL]HG�LQWHQVLI\LQJ�ZRUGV��WKH�UHQHZDO�DQG�UHF\FOLQJ�
RI�LQWHQVLILHUV�LQ�(QJOLVK��$�FDVH�VWXG\�RI�YHU\��UHDOO\��VR�DQG�WRWDOO\��,Q��/H[LV�����6��������2QOLQH�
YHUI�JEDU�XQWHU�KWWS���OH[LV�UHYXHV�RUJ������� 

)DUTXKDUVRQ��-RVHSK�7��)RUUHVWHU��&OLYH�DQG�$QGUHD�+ROOLQJWRQ��������7KH�/LQJXLVWLFV�RI�-DPDLFDQ�
6ZHDULQJ��)RUPV��%DFNJURXQG�DQG�$GDSWDWLRQV��,Q��1DVVHQVWHLQ��1LFR�DQG�$QQH�6WRUFK��HGV���
6ZHDULQJ�DQG�&XUVLQJ��&RQWH[WV�DQG�3UDFWLFHV�LQ�D�&ULWLFDO�/LQJXLVWLF�3HUVSHFWLYH�����±�����
%HUOLQ�%RVWRQ��'H�*UX\WHU�0RXWRQ�� 

,WR��5LND��7DJOLDPRQWH��6DOL���������:HOO�ZHLUG��ULJKW�GRGJ\��YHU\�VWUDQJH��UHDOO\�FRRO��/D\HULQJ�DQG�
UHF\FOLQJ�LQ�(QJOLVK�LQWHQVLILHUV��,Q��/DQJXDJH�LQ�6RFLHW\�����6����������� 

-D\��7LPRWK\���������&XUVLQJ�LQ�$PHULFD��$�3V\FKROLQJXLVWLF�6WXG\�RI�'LUW\�/DQJXDJH�LQ�WKH�&RXUWV��LQ�
WKH�0RYLHV��LQ�WKH�6FKRRO\DUGV�DQG�RQ�WKH�6WUHHWV��3KLODGHOSKLD��-RKQ�%HQMDPLQV�3XEOLVKLQJ��  

/RUHQ]��*XQWHU���������³5HDOO\�ZRUWKZKLOH�RU�QRW�UHDOO\�VLJQLILFDQW"´�$�FRUSXV�EDVHG�DSSURDFK�WR�WKH�
GHOH[LFDOLVDWLRQ�DQG�JUDPPDWLFDOL]DWLRQ�RI�LQWHQVLILHUV�LQ�0RGHUQ�(QJOLVK��,Q��,OVH�:LVFKHU�XQG�
*DEULHOH�'LHZDOG��+J����1HZ�UHIOHFWLRQV�RQ�JUDPPDWLFDOL]DWLRQ��$PVWHUGDP��-RKQ�%HQMDPLQV��
6����������� 

0DUWtQH]��,JQDFLR�3DODFLRV��3HUWHMR��3DORPD�1~xH]���������+H
V�DEVROXWHO\�PDVVLYH��,W
V�D�VXSHU�GD\��
0DGRQQD��VKH
V�D�ZLFNHG�VLQJHU��<RXWK�ODQJXDJH�DQG�LQWHQVLILFDWLRQ��$�FRUSXVEDVHG�VWXG\��,Q��
7H[W�DQG�7DON���������6����������� 

0F(QHU\��$QWKRQ\�	�;LDR��=KRQJKXD��������6ZHDULQJ�LQ�PRGHUQ�%ULWLVK�(QJOLVK��WKH�FDVH�RI�IXFN�LQ�
WKH�%1&��/DQJXDJH�DQG�/LWHUDWXUH���������� 

0HKO��0DWWKLDV�5��DQG�-DPHV�:��3HQQHEDNHU� ��������7KH�6RXQGV�RI�6RFLDO� /LIH��$�3V\FKRPHWULF�
$QDO\VLV� RI� 6WXGHQWV
� 'DLO\� 6RFLDO� (QYLURQPHQWV� DQG� 1DWXUDO� &RQYHUVDWLRQV�� -RXUQDO� RI�
SHUVRQDOLW\�DQG�VRFLDO�SV\FKRORJ\������������±����� 

3DUWLQJWRQ��$ODQ���������&RUSXV�HYLGHQFH�RI�ODQJXDJH�FKDQJH��7KH�FDVH�RI�WKH�LQWHQVLILHU��,Q��0RQD�
%DNHU��*LOO�)UDQFLV�XQG�(OHQD�7RJQLQL�%RQHOOL��+J����7H[W�DQG�WHFKQRORJ\��,Q�KRQRXU�RI�-RKQ�
6LQFODLU��$PVWHUGDP��-RKQ�%HQMDPLQV�3XEOLVKLQJ�&RPSDQ\��6����������� 

7DJOLDPRQWH��6DOL��5REHUWV��&KULV���������6R�ZHLUG��VR�FRRO��VR�LQQRYDWLYH��7KH�XVH�RI�LQWHQVLILHUV�LQ�
WKH�WHOHYLVLRQ�VHULHV�)ULHQGV��,Q��$PHULFDQ�6SHHFK���������6����������� 
6WRUFK��$QQH�DQG�1LFR�1DVVHQVWHLQ���������¶,�ZLOO�NLOO�\RX�WRGD\¶���5HDGLQJ�
EDG�ODQJXDJH
�DQG�
6ZHDULQJ�WKURXJK�2WKHUQHVV��0LPHVLV��$EMHFWLRQ�DQG�&DPS��,Q��1DVVHQVWHLQ��1LFR�DQG�$QQH�
6WRUFK� �HGV��� 6ZHDULQJ� DQG� &XUVLQJ�� &RQWH[WV� DQG� 3UDFWLFHV� LQ� D� &ULWLFDO� /LQJXLVWLF�
3HUVSHFWLYH���±����%HUOLQ�%RVWRQ��'H�*UX\WHU�0RXWRQ� 



5HFRQFLOLQJ�'LYHUJHQW�)LQGLQJV�RQ�$JH��*HQGHU��DQG�/RFDOLW\��� 
6RFLROLQJXLVWLF�9DULDWLRQ�RI�5KRWDFLVDWLRQ�LQ�%HLMLQJ�0DQGDULQ� 

 

6LMLH�0RX 

4XHHQ¶V�8QLYHUVLW\�%HOIDVW 

 

7KLV� VWXG\� LQYHVWLJDWHV� WKH� VRFLDO� VWUDWLILFDWLRQ� RI� UKRWDFL]DWLRQ�UKRWLFLW\� �pUKXj�� LQ� %HLMLQJ�
0DQGDULQ��D�KDOOPDUN�IHDWXUH�RI�WKH�ORFDO�GLDOHFW�LQ�%HLMLQJ��&KLQD��5KRWDFLVDWLRQ�>ޥ@�RSHUDWHV�
DFURVV�PXOWLSOH�OLQJXLVWLF�OHYHOV�LQ�WKLV�SDUWLFXODU�GLDOHFW�� 

• 6HPDQWLF��花�>[ݜD@�³IORZHU´�ĺ�花儿�>[��³@ޥ�ܣݜVPDOO�IORZHU´��IRUPLQJ�GLPLQXWLYHV��� 
• 0RUSKRV\QWDFWLF��盖�>NDܼ@�³FRYHU´�ĺ�盖儿�>N��³@ޥ�ܣOLG´��HQDEOLQJ�IRUPLQJ�QRXQV�IURP�YHUEV��� 
• 3UDJPDWLF��圆圆儿�>ܷܭQ�ܷ��³@ޥ�ܣ\XDQ\XDQHU´��DV�DQ�HQGHDUPHQW�QLFNQDPH��� 
• 6W\OLVWLF��有趣�>MRX�W�³@\ހܨIXQ´��IRUPDO��ĺ�有趣儿�>MRX�Wޥ�ܣ\ހܨ@��FDVXDO���VKRZLQJ�LQIRUPDOLW\��� 

:KLOH�WKHVH�OLQJXLVWLF�IXQFWLRQV�FRQVWUDLQ�SRVVLEOH�UHDOLVDWLRQV��VSHDNHUV¶�XVH�RI�UKRWDFLVDWLRQ�
±�ZKHWKHU�WR�DPSOLI\��QHXWUDOLVH��RU�VXSSUHVV�LW�±�YDULHV�V\VWHPDWLFDOO\�DFURVV�VRFLDO�JURXSV�� 

3UHYLRXV� VWXGLHV� KDYH� H[DPLQHG� WKLV� IHDWXUH�� KRZHYHU�� WKHLU� ILQGLQJV� GLYHUJH�� SDUWLFXODUO\�
UHJDUGLQJ�WKH�HIIHFWV�RI�JHQGHU�DQG�ORFDOLW\��7KHVH�GLVFUHSDQFLHV�DUH�RIWHQ�OLQNHG�WR�GLIIHULQJ�
PHWKRGRORJLHV��LQFOXGLQJ�ZRUG�OLVWV��VFULSWHG�VSHHFK��IRUPDO�LQWHUYLHZV��DQG�SHUFHSWLRQ�WHVWV��
7R� UHFRQFLOH� WKHVH�GLYHUJHQW� ILQGLQJV�� WKLV� YDULDWLRQLVW� VWXG\�RIIHUV� D�XQLILHG�DSSURDFK� WKDW�
LQWHJUDWHV�VSRQWDQHRXV�VSHHFK�GDWD��ULJRURXV�FRGLQJ��DQG�VWDWLVWLFDO�DQDO\VHV�� 

3UHYLRXV�UHVHDUFK�KDV�IRXQG�WKDW�����\RXQJ�VSHDNHUV�XVHG�IHZHU�UKRWDFLVHG�ZRUGV�WKDQ�WKHLU�
ROG�FRXQWHUSDUWV��=KRX��������+X�������������ZRPHQ�OHDG�ERWK�VWDQGDUGLVDWLRQ�DQG�VW\OLVWLF�
IOH[LELOLW\��3HQJ���������ZKLOH�RWKHU�UHVHDUFKHUV�EHOLHYH�QR�JHQGHU�GLIIHUHQFHV��=KDQJ���������
DQG� ���� VXEXUEDQ� VSHDNHUV� XVH� VLJQLILFDQWO\� OHVV� UKRWDFLVDWLRQ� WKDQ� XUEDQ� UHVLGHQWV� �-LQ��
�������:KLOH�H[LVWLQJ�VWXGLHV�KDYH�SURGXFWLYHO\�GRFXPHQWHG�UHDOLVHG�UKRWDFLVHG�WRNHQV��WKHLU�
PHWKRGRORJLFDO�DSSURDFKHV�KDYH�W\SLFDOO\�QRW�DFFRXQWHG�IRU�XQUHDOLVHG�SRVVLEOH�SDWWHUQV�LQ�
RSWLRQDO�FRQWH[WV��7KLV�YDULDWLRQ�LQ�GDWD�FROOHFWLRQ�SURWRFROV�PD\�DIIHFW�WKH�VWDWLVWLFDO�DQDO\VLV��  

7KH�SUHVHQW�VWXG\�DQDO\VHV�RYHU�������UKRWDFLVDWLRQ�WRNHQV�IURP�VHPL�VWUXFWXUHG�LQWHUYLHZV�
ZLWK����%HLMLQJ�UHVLGHQWV��EDODQFHG�IRU�DJH��JHQGHU��VRFLR�HFRQRPLF�VWDWXV��DQG�ORFDOLW\�� ,Q�
WHUPV� RI� H[SORULQJ� WKH� FXHV� RI� LGHQWLI\LQJ� UKRWDFLVDWLRQ� E\� 3UDDW� DQG� XVLQJ� (/$1� IRU�
WUDQVFULSWLRQ� DQG�FRGLQJ�� ,� DQQRWDWHG� UKRWDFLVDWLRQ� IRU� �D�� SRVVLEOHV�� UHDOLVHG� SDWWHUQV�� �E��
DFWXDOV��XQUHDOLVHG�SDWWHUQV��DQG��F��OLQJXLVWLF�FRQVWUDLQWV��FRPSXOVRU\��RSWLRQDO��RU�IRUELGGHQ�
FRQWH[WV���9DULRXV�VWDWLVWLFDO�WHVWV�ZHUH�XVHG�WR�DVVHVV�VRFLDO�DQG�OLQJXLVWLF�FRQGLWLRQLQJ�EDVHG�
RQ� WKUHH� DSSURDFKHV�� FRUSXV� OLQJXLVWLFV�EDVHG� DSSURDFK�� FRQWHPSRUDU\� YDULDWLRQLVW�
VRFLROLQJXLVWLF�PHWKRG�DQG�SUHYLRXV�PHWKRGV�FRQGXFWHG�E\�UDZ�GDWD�� 

,Q�FRQWUDVW� WR�SULRU�VWXGLHV�SRVLWLQJ�D�SURQRXQFHG�DJH�EDVHG�GLYHUJHQFH� LQ� UKRWDFLVDWLRQ�±�
ZKHUHLQ� ROGHU� JHQHUDWLRQV� UHSRUWHGO\� IDYRXU� UKRWLF� YDULDQWV�PRUH� IUHTXHQWO\� WKDQ� \RXQJHU�
VSHDNHUV�±�P\�DQDO\VLV�UHYHDOV�QR�VWDWLVWLFDOO\�VLJQLILFDQW�YDULDWLRQ�LQ�UKRWLF�XVDJH�DFURVV�DJH�
FRKRUWV� RQFH� ERWK� UHDOLVHG� DQG� XQUHDOLVHG� SDWWHUQV� DUH� DFFRXQWHG� IRU�� 7KHVH� ILQGLQJV�
FKDOOHQJH� WKH� HVWDEOLVKHG� YLHZ� WKDW� UKRWDFLVDWLRQ� LV� LQKHUHQWO\� WLHG� WR� JHQHUDWLRQDO� VKLIWV��
QHFHVVLWDWLQJ� D�PRUH� QXDQFHG� LQWHUURJDWLRQ� RI� WKH� LQWHUSOD\� EHWZHHQ� VRFLDO� DQG� OLQJXLVWLF�
YDULDEOHV� LQ� FRQGLWLRQLQJ� YDULDWLRQ�� &UXFLDOO\�� WKH� UHVXOWV� XQGHUVFRUH� WKH� PHWKRGRORJLFDO�
VLJQLILFDQFH� RI� LQFRUSRUDWLQJ� XQUHDOLVHG� YDULDWLRQ� LQ� VRFLRSKRQHWLF� DQDO\VLV� WR� FLUFXPYHQW�
UHGXFWLYH� LQWHUSUHWDWLRQV� RI� VSHDNHU� EHKDYLRXU�� 0RUHRYHU�� WKLV� VWXG\� UHVROYHV� HDUOLHU�
GLVFUHSDQFLHV� LQ� WKH� OLWHUDWXUH�E\�GHPRQVWUDWLQJ�KRZ�PHWKRGRORJLFDO� IUDPHZRUNV� LQIOXHQFH�
WKH�VRFLROLQJXLVWLF�SDWWHUQV�REVHUYHG�� 



5HIHUHQFH 

+X�� 5�� �������� 7KH� 6RFLROLQJXLVWLFV� RI� 5KRWDFL]DWLRQ� LQ� WKH� %HLMLQJ� 6SHHFK� &RPPXQLW\ �
>'RFWRUDO� GLVVHUWDWLRQ�� /HLGHQ�8QLYHUVLW\@�� /HLGHQ�8QLYHUVLW\� 6FKRODUO\� 3XEOLFDWLRQV��
KWWSV���ZZZ�ORWSXEOLFDWLRQV�QO�'RFXPHQWV����BIXOOWH[W�SGI��� 

-LQ��6����������6RFLROLQJXLVWLF�5HVHDUFK�RQ�9DULDWLRQ�DQG�&KDQJH�RI�(UKXD�:RUGV��5KHWRULF�
6WXG\��������� 

3HQJ��=��3����������5HVHDUFK�RQ�(UKXD�:RUGV�LQ�%HLMLQJ�'LDOHFW�>'RFWRUDO�GLVVHUWDWLRQ��%HLMLQJ�
/DQJXDJH�DQG�&XOWXUH�8QLYHUVLW\@��%/&8�,QVWLWXWLRQDO�5HSRVLWRU\�� 

=KDQJ��:��:����������$�6RFLROLQJXLVWLF�6WXG\�RQ�WKH�5KRWLF�$FFHQW�RI�%HLMLQJ�'LDOHFW�>0DVWHU¶V�
WKHVLV��%HLMLQJ�/DQJXDJH�DQG�&XOWXUH�8QLYHUVLW\@��%/&8�,QVWLWXWLRQDO�5HSRVLWRU\�� 

=KRX��&��0����������$�6WXG\�RQ�WKH�9DULDWLRQ�LQ�1HXWUDO�7RQH��(UKXD�DQG�4LQJUX]L�LQ�%HLMLQJ�
'LDOHFW� >'RFWRUDO� GLVVHUWDWLRQ�� %HLMLQJ� /DQJXDJH� DQG� &XOWXUH� 8QLYHUVLW\@�� %/&8�
,QVWLWXWLRQDO�5HSRVLWRU\�� 
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&KLOG�GLUHFWHG�VSHHFK��&'6��LV�ZLGHO\�UHFRJQLVHG�DV�D�VSHFLDOLVHG�UHJLVWHU�FKDUDFWHULVHG�E\�
SURVRGLF�PRGLILFDWLRQV�OLNH�KLJKHU�SLWFK��LQFUHDVHG�SLWFK�YDULDWLRQ��DQG�VORZHU�DUWLFXODWLRQ�UDWH�
>�@��:KLOH�FURVV�FXOWXUDO�YDULDWLRQ�LQ�&'6�KDV�EHHQ�H[SORUHG�>�@��OLWWOH�LV�NQRZQ�DERXW�KRZ�&'6�
KDV�HYROYHG�RYHU�KLVWRULFDO� WLPH��7KLV�VWXG\� OHYHUDJHV� WKH�VLPLODULW\�EHWZHHQ�FKLOG�GLUHFWHG�
EURDGFDVWLQJ� �&'%�� DQG� &'6� >�@� WR� H[SORUH� SRWHQWLDO� KLVWRULFDO� FKDQJHV�� :H� DQDO\VHG�
SURVRGLF� IHDWXUHV� RI� ���� PRQRORJXH� VWRU\�WHOOLQJ� VHVVLRQV� RI� WKH� ORQJ�UXQQLQJ� *HUPDQ�
FKLOGUHQ¶V� SURJUDP� 8QVHU� 6DQGPlQQFKHQ� �����±� SUHVHQW��� ZKHUH� DFWRUV� DGGUHVV� DQ�
LPDJLQDU\�FKLOG�DXGLHQFH��7R�FRPSDUH�WKLV�WR�DGXOWGLUHFWHG�EURDGFDVWV��$'%��ZH�VHOHFWHG�����
ZHDWKHU� IRUHFDVWV� IURP� WKH� VDPH� SHULRG�� &UXFLDOO\�� WKLV� XQLTXH� FRUSXV� VSDQV� QRW� MXVW� VL[�
GHFDGHV�EXW�DOVR�FDSWXUHV�D�PDMRU�VRFLRSROLWLFDO�WUDQVIRUPDWLRQ��*HUPDQ�UHXQLILFDWLRQ�LQ�������
8QVHU�6DQGPlQQFKHQ�RULJLQDWHG�LQ�(DVW�*HUPDQ\�DQG�FRQWLQXHG�DIWHU�*HUPDQ�UHXQLILFDWLRQ�
DV�D�EURDGFDVW�IRU�WKH�HQWLUH�*HUPDQ�WUDQVPLVVLRQ�DUHD��*LYHQ�WKDW�(DVW�*HUPDQ\�DGKHUHG�WR�
D� FROOHFWLYLVW� LGHRORJ\�ZLWK� DQ� HPSKDVLV� RQ� GLUHFWLYH� FKLOG�UHDULQJ��ZKLOH� SRVW�UHXQLILFDWLRQ�
*HUPDQ\� IROORZHG�:HVWHUQ� OLEHUDO�GHPRFUDWLF� YDOXHV��ZH� K\SRWKHVLVHG� WKDW�D� VKLIW� WRZDUG�
JUHDWHU� FKLOGFHQWHUHGQHVV� PD\� EH� REVHUYDEOH� LQ� DQ� DPSOLILFDWLRQ� RI� FHUWDLQ� &'6�
FKDUDFWHULVWLFV�LQ�&'%�SRVW�������� 
/LQHDU�PL[HG�HIIHFW�UHJUHVVLRQ�GLVFRQWLQXLW\�PRGHOV�DVVHVVHG�FKDQJHV�RYHU�WLPH�LQ�WZR�NH\�
SURVRGLF� IHDWXUHV�� DUWLFXODWLRQ� UDWH� DQG� SLWFK� YDULDWLRQ�� 3UH������� WKH� PRGHO� VKRZHG� QR�
VLJQLILFDQW� GLIIHUHQFH� LQ� WKH� HVWLPDWHG�PDUJLQDO� PHDQV� RI� DUWLFXODWLRQ� UDWHV� EHWZHHQ� &'%�
�0 �����V\OO�VHF��6( �������DQG�$'%��0 �����V\OO�VHF��6( �������W����� � 
������� S ��������+RZHYHU�� SRVW������� WKH�PRGHO� HVWLPDWHG� VLJQLILFDQWO\� VORZHU� DUWLFXODWLRQ�
UDWHV� LQ�&'%� �0 �����V\OO�VHF��6( ������� FRPSDUHG� WR�$'%� �0 �����V\OO�VHF��6( �������
W����� ������S ��������7KH�IDFW�WKDW�D�VORZHU�LQ�FRPSDULVRQ�WR�$'%�DUWLFXODWLRQ�UDWH�ZDV�QRW�
HYLGHQW�LQ�SUH������(DVW�*HUPDQ�&'%��EXW�HPHUJHG�SRVW������PD\�LQGLFDWH�D�VRFLRFXOWXUDO�
VKLIW�WRZDUGV�DFFRPPRGDWLRQ�LQ�FKLOG�GLUHFWHG�FRPPXQLFDWLRQ��)RU�SLWFK�YDULDWLRQ��WKH�PRGHO�
VKRZHG�KLJKHU�HVWLPDWHG�PDUJLQDO�PHDQV�IRU�IHPDOH��0 �����+]��6( ������FRPSDUHG�WR�PDOH�
VSHDNHUV��0 �����+]��6( ������] ������S��������)XUWKHUPRUH��HVWLPDWHG�PDUJLQDO�PHDQV�IRU�
&'%��0 �����+]��6( ������ZHUH�KLJKHU�WKDQ�IRU�$'%��0 �����+]��6( ������] ������S��������
7KHVH�ILQGLQJV�DOLJQ�ZLWK�H[SHFWDWLRQV�DERXW�GLIIHUHQFHV�LQ�SLWFK�YDULDWLRQ�EHWZHHQ�JHQGHUV�
>�@�DQG�EHWZHHQ�$'6�YV��&'6�>�@��0RGHO�HVWLPDWHG� WUHQGV�VKRZHG�D�VLJQLILFDQW�FKDQJH� LQ�
SLWFK�YDULDWLRQ�RYHU�WLPH�LQ�$'%��ȕ �������6( �������] ������S ��������FRUUHVSRQGLQJ�WR�D�
������ LQFUHDVH� SHU� \HDU� �����&,�� ������� WR� ��������� OLNHO\� LQGLFDWLYH� RI� D� VKLIW� WRZDUGV�
LQIRWDLQPHQW�� EXW� QR� FKDQJH� RYHU� WLPH� LQ� &'%� �ȕ �������� 6( ������� ] ������� S �������
DWWHVWLQJ�WR�D�SRWHQWLDO�XQLYHUVDOLW\�RI�KLJKHU�SLWFK�YDULDWLRQ�LQ�&'6��� 
7KHVH� ILQGLQJV� GHPRQVWUDWH� WKDW� VSHHFK� UHJLVWHUV� FDQ�XQGHUJR�VKLIWV� LQ� UHVSRQVH� WR� UDSLG�
FXOWXUDO�WUDQVIRUPDWLRQV�DQG�FKDQJLQJ�VRFLDO�QRUPV��6SHFLILFDOO\��JUHDWHU�FKLOGFHQWHUHGQHVV��
DVVRFLDWHG�ZLWK�WKH�VRFLRFXOWXUDO�VKLIW�DIWHU�*HUPDQ�UHXQLILFDWLRQ��PDQLIHVWHG�LWVHOI�LQ�VORZHU�
&'6��DQ�LQGLFDWRU�RI�VSHHFK�DFFRPPRGDWLRQ��EXW�QRW�LQ�FKDQJH�LQ�SLWFK�YDULDWLRQ��DQ�LQGLFDWRU�
RI�SRVLWLYH�DIIHFW�H[SUHVVLRQ��ZKLFK�DSSHDUV�WR�EH�PRUH�XQLYHUVDO��2XU�VWXG\�UDLVHV�TXHVWLRQV�
DERXW� WKH� XQLYHUVDOLW\� RI� &'6� IHDWXUHV� DQG� HPSKDVLVHV� WKH� YDOXH� RI� KLVWRULFDO� GDWD� IRU�
VRFLROLQJXLVWLF�UHVHDUFK�� 
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5\DQ�*LEVRQ�DQG�7RP�'HYOLQ 

8QLYHUVLW\�RI�+XGGHUVILHOG 

 

6LQJHUV�RIWHQ�VW\OLVH� WKHLU�YRLFH�LQ�ZD\V�WKDW�GLIIHU� IURP�WKHLU�QDWXUDO�VSRNHQ�VW\OH��7UXGJLOO��
������IUHTXHQWO\�DGRSWLQJ�$PHULFDQ�(QJOLVK�DFFHQW�IHDWXUHVௗ�6LPSVRQ����������� 

:KLOH�SUHYLRXV�VWXGLHV�H[SORUHG�VRQJV�LQ�WKH�PXVLF�FKDUWV�SHUIRUPHG�E\�IDPRXV�VLQJHUV� 
�0RUULVH\��������&RXSODQG��������DQG�VHPL�SURIHVVLRQDO�VLQJHUV��&OHYHODQG�HW�DO���������6WRQH�
HW�DO����������WKH�SUHVHQW�VWXG\�LV�LQQRYDWLYH�LQ�H[DPLQLQJ�VLQJHUV¶�SURGXFWLRQ�ZLWK�QR�WDUJHW�
VLQJHU�WR�LPLWDWH��,QVWHDG��VLQJHUV�SHUIRUP�QRYHO�VRQJV�FUHDWHG�VSHFLILFDOO\�IRU�WKH�SXUSRVHV�RI�
WKLV�UHVHDUFK��)XUWKHUPRUH��ZKHUHDV�PDQ\�H[LVWLQJ�VWXGLHV�IRFXV�RQO\�RQ�RQH�LQGLYLGXDO�VLQJHU�
�H�J�� %HDO�� ������� RU� D� FRKRUW� RI� VLQJOH�VH[� VLQJHUV� �&DLOORO� DQG� )HUUDJQH�� ������� KHUH�
GLIIHUHQFHV�EHWZHHQ�PDOH�DQG�IHPDOH�VLQJHUV�DUH�FRPSDUHG��� 

3UHYLRXV� UHVHDUFK� KDV� DOVR� FRQFHQWUDWHG� RQ� VRQJV� IURP� VLQJHUV¶� RZQ� UHSHUWRLUH� �*LEVRQ��
�������DQG�WKLV�UHVHDUFK�H[SDQGV�WKLV�E\�IHDWXULQJ�VRQJV�IURP�ILYH�GLIIHUHQW�JHQUHV��URFN��LQGLH��
DFRXVWLF��5	%�DQG�V\QWK�SRS��7KHVH�ZHUH�GHOLEHUDWHO\�FKRVHQ�WR�WHVW�WKH�FRQWHQWLRQ�WKDW�LW�LV�
PRUH�DSSURSULDWH� WR�SURGXFH�$PHULFDQ� IHDWXUHV� LQ� VRPH�SRS�JHQUHV� WKDQ�RWKHUV� �*LEVRQ��
�������� 

7KUHH�PDOH�DQG�IRXU�IHPDOH�VHOI�LGHQWLILHG�VLQJHUV�IURP�(QJODQG�WRRN�SDUW�LQ�D�VRFLROLQJXLVWLF�
H[SHULPHQW��VLQJLQJ�WKH�ILYH�JHQUH�GLVWLQFWLYH�QRYHO�VRQJV�ZLWK�O\ULFV�IHDWXULQJ�WZR�RI�WKH�PRVW�
FRPPRQO\�DWWHVWHG�IHDWXUHV�RI�$PHULFDQ�(QJOLVK�IRXQG�LQ�SRS�PXVLF�VLQJLQJ��PRQRSKWKRQJDO�
35,&(ௗYRZHOV�DQG�SUHVHQFH�RI�QRQ�SUHYRFDOLF���6݋��SRNHQ�GDWD�ZDV�DOVR�FROOHFWHG�WR�SURYLGH�
D�EDVHOLQH�DJDLQVW�ZKLFK�WKH�VXQJ�GDWD�FRXOG�EH�FRPSDUHG��DQG�SHUFHSWXDO�LQVLJKWV�LQWR�WKH�
VLQJHUV¶�PXVLF�OLVWHQLQJ�KDELWV�DQG�DWWLWXGHV�ZHUH�DOVR�UHFRUGHG��35,&(ௗPRQRSKWKRQJLVDWLRQ�
ZDV�PHDVXUHG�E\�FDOFXODWLQJ�YRZHO�YHFWRU�OHQJWK�EHWZHHQ�RQJOLGH�DQG�RIIJOLGH�SRVLWLRQ��)R[�
DQG�-DFHZLF]���������DQG�UKRWLFLW\�ZDV�PHDVXUHG�E\�DQ�)��)��FDOFXODWLRQ��7XUWRQ�DQG�/HQQRQ��
�������� 

7KH� UHVXOWV� VKRZ� WKDW� ERWK� VH[HV� VLJQLILFDQWO\� VKLIW� 35,&(� DQG� ��݋� LQ� DW� OHDVW� RQH� JHQUH�
FRPSDUHG� WR� WKHLU� VSRNHQ� GDWD�� WKH� VLQJHUV� EHFDPH� PRUH� UKRWLF�� DQG� 35,&(� PRUH�
PRQRSKWKRQJDO�� LQ� OLQH�ZLWK�HDUOLHU� ILQGLQJV�VXJJHVWLQJ�%ULWLVK�VLQJHUV� DGRSW�$PHULFDQLVHG�
SURQXQFLDWLRQ� LQ� VRQJ� �7UXGJLOO�� ������ 6LPSVRQ�� ������� 7KH� PDOH� VLQJHUV� VKLIWHG� PRVW�
FRQVLGHUDEO\�LQ�WKH�URFNௗJHQUH�LQ�ERWK�YDULDEOHV��ZKHUHDV�WKH�IHPDOH�GDWD�LV�GLIIHUHQWLDWHG�E\�
JHQUH�DQG�YDULDEOH��35,&(ௗPRQRSKWKRQJLVHV�LQ�DOO�JHQUHV�H[FHSW�V\QWK�SRS��ZLWK�WKH�RSSRVLWH�
SDWWHUQ�IRU݋������ZKHUH�V\QWK�SRS�LV�WKH�RQO\�VLJQLILFDQWO\�UKRWLF�JHQUH��3HUFHSWXDO�GDWD�VKRZHG�
WKDW� WKH� PDOH� VLQJHUV� ZHUH� PXFK� PRUH� KRPRJHQRXV� LQ� WKHLU� PXVLFDO� SUHIHUHQFHV��
RYHUZKHOPLQJO\�VHOI�LGHQWLI\LQJ�DV�URFN�VLQJHUV�DQG� OLVWHQLQJ�PRVW� IUHTXHQWO\� WR� URFN�EDQGV�
ZLWK� PDOH� VLQJHUV�� ,Q� FRQWUDVW�� WKH� IHPDOH� VLQJHUV¶� VKLIWV� DFURVV� PXOWLSOH� JHQUHV� FDQ� EH�
H[SODLQHG� E\� WKHLU� PRUH� YDULHG� PL[� RI� LQIOXHQFHV� EH\RQG� MXVW� URFN� VLQJHUV�� 7KLV� ILQGLQJ�
VXJJHVWV�WKDW�ZKLOH�VRPH�JHQUHV�RI�SRS�PXVLF�GR�FRQWDLQ�JHQUH�DSSURSULDWH�PRGHV�RI�VLQJLQJ�
�:HUQHU� DQG� /HGHUPDQQ�� ������ 2¶+DQORQ�� ������� LGHQWLW\� IDFWRUV� DUH� DOVR� UHOHYDQW� WR�
SHUIRUPHUV��7UXGJLOO���������H�J��WKH�UROH�RI�³URFN�VLQJHU´�LV�D�PRUH�UHDGLO\�DYDLODEOH�DFFHVVLEOH�
LGHQWLW\�IRU�PDOH�VLQJHUV�GXH�WR�WKH�VRFLDO�KLVWRU\�RI�WKH�PDOHGRPLQDWHG�GRPDLQ�RI�JXLWDU�OHG�
EDQGV��:KLWHOH\���������� 
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3DVW�WHQVH�EH�LV�YDULDEOH�LQ�(QJOLVK�YDULHWLHV�DFURVV�WKH�ZRUOG��:KLOH�GLIIHUHQW�SDWWHUQV�H[LVW�LQ�
GLYHUVH�ORFDOHV��YDULDELOLW\�LV�VR�ZLGHVSUHDG�DFURVV�(QJOLVKHV�WKDW�LW�KDV�EHHQ�GHVFULEHG�DV�D�
µSULPLWLYH�RI�YHUQDFXODU�GLDOHFWV¶��&KDPEHUV��������������:DV�ZHUH�YDULDWLRQ�KDV�EHHQ�ZLGHO\�
VWXGLHG�LQ�WKH�8QLWHG�.LQJGRP��WKH�8QLWHG�6WDWHV��$XVWUDOLD��1HZ�=HDODQG��DV�ZHOO� LVRODWHG�
FRDVWDO�FRPPXQLWLHV�DQG� LVODQGV� LQFOXGLQJ�7ULVWDQ�'D�&XQKD��H�J���(LVLNRYLWV��������+D\�	�
6FKUHLHU��������0RRUH��������6FKLOOLQJ�(VWHV�	�:ROIUDP��������6FKUHLHU��������7DJOLDPRQWH��
������ 7DJOLDPRQWH� 	� 6PLWK�� ������� +RZHYHU�� ZKHWKHU� WKLV� LV� LQGHHG� D� µSULPLWLYH¶� IHDWXUH�
UHPDLQV�DQ�HPSLULFDO�TXHVWLRQ�XQWLO�DOO�YDULHWLHV�DUH�FRQVLGHUHG��$Q�XQGHVFULEHG�YDULHW\�LQ�WKLV�
UHVSHFW�LV�$XVWUDOLDQ�$ERULJLQDO�(QJOLVK��$(���D�SRVW�LQYDVLRQ�FRQWDFW�EDVHG�YDULHW\�VSRNHQ�E\�
)LUVW�1DWLRQV�SHRSOH�LQ�$XVWUDOLD��$XWKRU���:KLOH�D�WHQGHQF\�WRZDUGV�ZDV�OHYHOOLQJ�KDV�EHHQ�
DWWHVWHG�LQ�GHVFULSWLRQV�RI�$(��H�J���0DOFROP��������0DOFROP���������TXDQWLWDWLYH�VRFLROLQJXLVWLF�
VWXGLHV�DUH�\HW�WR�EH�RIIHUHG�� 

� 

,Q� WKLV�SDSHU��ZH�GUDZ�RQ� WKH�VSHHFK�RI����)LUVW�1DWLRQV�ZRPHQ�DJHG������� IURP�DFURVV�
:HVWHUQ�$XVWUDOLD�DQG�WKH�1RUWKHUQ�7HUULWRU\��FROOHFWHG�DV�SDUW�RI�D�VRFLROLQJXLVWLF�HWKQRJUDSK\�
ZLWK�\RXQJ�ZRPHQ�DW�D�ERDUGLQJ�VFKRRO�LQ�1\XQJDU�&RXQWU\��VRXWKZHVW�:HVWHUQ�$XVWUDOLD��,Q�
OLQH�ZLWK�WKH�OLWHUDWXUH��DOO�WRNHQV�RI�SDVW�WHQVH�YHUE�EH�ZHUH�H[WUDFWHG�DQG�FRGHG�IRU�SRODULW\��
JUDPPDWLFDO�VXEMHFW��FODXVH�W\SH��FRSXOD�GHFODUDWLYH��DX[LOLDU\�GHFODUDWLYH��TXRWDWLYH�EH�OLNH��
TXRWDWLYH�DX[LOLDU\��:K�TXHVWLRQ��<HV�1R�TXHVWLRQ�DQG�SKUDVDO�YHUE���FODXVH�VWDWXV��PDLQ�RU�
VXERUGLQDWH�FODXVH���DQG�DGMDFHQF\��PHDVXULQJ�WKH�GLVWDQFH�EHWZHHQ�WKH�QRXQ�DQG�WKH�YHUE���
7KH� VRFLDO� FRQVWUDLQWV� LQFOXGHG� KRPH� UHJLRQ� DQG� UHPRWHQHVV� �WKH� JHRJUDSKLFDO� UHJLRQ�
LQGLYLGXDO�VWXGHQWV�KDLO�IURP�DQG�WKHLU�FRUUHVSRQGLQJ�FODVVLILFDWLRQ�E\�WKH�$XVWUDOLDQ�%XUHDX�RI�
6WDWLVWLFV� ��������� OLQJXLVWLF� KRPH� HQYLURQPHQW� �PRQROLQJXDO� YV�� PXOWLOLQJXDO��� ZKHWKHU� WKH�
VSHDNHU� ZDV� IURP� D� .ULRO� RU� QRQ�.ULRO� VSHDNLQJ� DUHD� �.ULRO� LV� D� QHZ�$ERULJLQDO� ODQJXDJH�
VSRNHQ�DFURVV�QRUWKHUQ�$XVWUDOLD���DQG�WKHLU�PHPEHUVKLS�VWDWXV�LQ�WKH�VL[�VRFLDO�JURXSLQJV�
LGHQWLILHG�GXULQJ�HWKQRJUDSKLF�ZRUN�DW�WKH�VFKRRO�� 

� 

2XU�UHVXOWV�UHYHDO�WKDW�ZKHQ�ZHUH�LV�SUHVFULSWLYHO\�UHTXLUHG��WKH�UDWH�RI�WKH�VWDQGDUGLVHG�IRUP�
LV� DERXW� ���� ZLWK� QRQ�H[LVWHQWLDO� VXEMHFWV�� DQG� RQO\� DERXW� ����� IRU� H[LVWHQWLDO� VXEMHFWV�
�H[DPSOHV�������7KHUH�LV�QR�DSSDUHQW�HIIHFW�RI�SRODULW\��UHYHDOLQJ�WKDW�WKH�$(�ZDV�ZHUH�V\VWHP�
GLIIHUV� IURP� ZDVQ¶W�ZHUH� V\VWHPV� IRXQG� HOVHZKHUH�� :H� ILQG� VRPH� GLIIHUHQFHV� EHWZHHQ�
VHQWHQFH�� FODXVH��SRODULW\� W\SHV� DQG�DGMDFHQF\� IROORZLQJ� WKH�H[SHFWHG� GLUHFWLRQ��+RZHYHU��
PRVW�RI�WKHVH�OLQJXLVWLF�IDFWRUV�DUH�QRW�VLJQLILFDQW�ZKHQ�RWKHU�VRFLDO�IDFWRUV�DUH�LQFOXGHG��,Q�
IDFW��VXEMHFW�W\SH�LV�WKH�RQO\�VLJQLILFDQW� OLQJXLVWLF�FRQVWUDLQW��ZLWK�WKH�ILUVW�SOXUDO�SURQRXQ�ZH�
IDYRXULQJ�OHYHOOHG�ZDV��DQ�HIIHFW�WKDW�LV�RQO\�RSHUDWLRQDO�IRU�WKRVH�IURP�PRQROLQJXDO�KRPHV��
&UXFLDOO\��ZKHWKHU�D�VSHDNHU�KDV�JURZQ�XS�LQ�D�PRQROLQJXDO�RU�D�PXOWLOLQJXDO�KRPH�HPHUJHV�
DV�WKH�EHVW�VRFLDO�SUHGLFWRU�RI�ZDV�ZHUH�XVH��:H�DOVR�ILQG�WKDW�WKH�JLUOV¶�WUDQVLHQW�HQJDJHPHQWV�
LQ�ERDUGLQJ�VFKRRO� �ZKHUH�DEVHQWHHLVP� LV�FRPPRQ��GR�QRW�SURYLGH�HQRXJK�RSSRUWXQLW\� IRU�
WKHP� WR� GUDZ� RQ� WKLV� YDULDEOH� WR� FRQVWUXFW� ORFDOLVHG� VW\OHV� WR� VLJQDO� VRFLDO� GLIIHUHQWLDWLRQ��
,QVWHDG��ZH�ZDV�LV�LQGH[LFDO�RI�HQUHJLVWHUHG�YDULHWLHV�RI�$(� 

� 



([DPSOHV� 

� 

�� 7KHUH�ZHUH�WKUHH�JLUOV���0DULD��E��������±�([LVWHQWLDO�FRQWH[W��VWDQGDUGLVHG�IRUP�� 
�� $QG�WKHUH�ZDV�ZKLWH�SHRSOH�DQG�DOO���-DQH��E��������±�([LVWHQWLDO�FRQWH[W��QRQVWDQGDUGLVHG�

IRUP�� 
�� /LNH�ZH�ZHUH���ZHUHQ¶W�IULHQGV�EHIRUH���.\OLH��E��������±�1RQ�H[LVWHQWLDO�FRQWH[W��VWDQGDUGLVHG�

IRUP�� 
�� :H� ZDV� OLNH� µ&RPH� GRZQ� KHUH�� WKHQ�¶� �)UDQNLH�� E�� ������ ±� 1RQ�H[LVWHQWLDO� FRQWH[W��

QRQVWDQGDUGLVHG�IRUP�� 
� 

5HIHUHQFHV� 

� 

$%6���������5HPRWHQHVV�$UHDV��$XVWUDOLDQ�6WDWLVWLFDO�*HRJUDSK\�6WDQGDUG��$6*6��(GLWLRQ�
��� 

KWWSV���ZZZ�DEV�JRY�DX�VWDWLVWLFV�VWDQGDUGV�DXVWUDOLDQ�VWDWLVWLFDO�JHRJUDSK\�VWDQGDUGDVJV�
HGLWLRQ���MXO�����MXQ�����UHPRWHQHVV�VWUXFWXUH�UHPRWHQHVV�DUHDV� 
&KDPEHUV�� -DFN� .�� �������� 6RFLROLQJXLVWLF� WKHRU\�� /LQJXLVWLF� YDULDWLRQ� DQG� LWV� VRFLDO�
VLJQLILFDQFH��2[IRUG��%ODFNZHOO�� 

(LVLNRYLWV�� (GLQD� �������� 9DULDWLRQ� LQ� VXEMHFW�YHUE� DJUHHPHQW� LQ� ,QQHU� 6\GQH\� (QJOLVK�� ,Q�
&KHVKLUH�� -�� �(G���� (QJOLVK� DURXQG� WKH� ZRUOG�� 6RFLROLQJXLVWLF� SHUVSHFWLYHV�� &DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV�����±����� 

+D\��-HQQLIHU�	�'DQLHO�6FKUHLHU���������5HYHUVLQJ�WKH�WUDMHFWRU\�RI�ODQJXDJH�FKDQJH��6XEMHFW±�
YHUE�DJUHHPHQW�ZLWK�EH�LQ�1HZ�=HDODQG�(QJOLVK��/DQJXDJH�9DULDWLRQ�DQG�&KDQJH�����������±
����� 

0DOFROP��,DQ�*����������2EVHUYDWLRQV�RQ�YDULDELOLW\�LQ�WKH�YHUE�SKUDVH�LQ�DERULJLQDO�(QJOLVK��
$XVWUDOLDQ�-RXUQDO�RI�/LQJXLVWLFV�����������±����� 

0DOFROP��,DQ�*����������$XVWUDOLDQ�$ERULJLQDO�(QJOLVK��&KDQJH�DQG�FRQWLQXLW\�LQ�DQ�DGRSWHG�
ODQJXDJH��%RVWRQ��'H�*UX\WHU�� 

0RRUH�� (PPD� �������� ,QWHUDFWLRQ� EHWZHHQ� VRFLDO� FDWHJRU\� DQG� VRFLDO� SUDFWLFH�� ([SODLQLQJ�
ZDV�ZHUH�YDULDWLRQ��/DQJXDJH�9DULDWLRQ�DQG�&KDQJH�����������±����� 

6FKLOOLQJ�(VWHV�� 1DWDOLH� 	� :DOW� :ROIUDP� �������� &RQYHUJHQW� H[SODQDWLRQ� DQG� DOWHUQDWLYH�
UHJXODUL]DWLRQ� SDWWHUQV�� :HUH�ZHUHQ
W� OHYHOLQJ� LQ� D� YHUQDFXODU� (QJOLVK� YDULHW\�� /DQJXDJH�
9DULDWLRQ�DQG�&KDQJH����������±����� 

6FKUHLHU��'����������3DVW�EH�LQ�7ULVWDQ�GD�&XQKD��7KH�ULVH�DQG�IDOO�RI�FDWHJRULFDOLW\�LQ�ODQJXDJH�
FKDQJH��$PHULFDQ�6SHHFK����������±���� 

7DJOLDPRQWH��6DOL� ��������:DV�ZHUH�YDULDWLRQ�DFURVV� WKH�JHQHUDWLRQV��9LHZ� IURP�WKH�FLW\�RI�
<RUN��/DQJXDJH�9DULDWLRQ�DQG�&KDQJH�����������±����� 

7DJOLDPRQWH��6DOL�	�-HQQLIHU�6PLWK���������$QDORJLFDO�OHYHOLQJ�LQ�6DPDQi�(QJOLVK��7KH�FDVH�
RI�ZDV�DQG�ZHUH��-RXUQDO�RI�(QJOLVK�/LQJXLVWLFV���������±��� 
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0RVW� UHVHDUFK� RQ� SKRQHWLF� YDULDWLRQ� KDV� IRFXVHG� RQ� LQWHU�VSHDNHU� YDULDWLRQ� RU� µVWUXFWXUHG¶�
LQWUDVSHDNHU� YDULDWLRQ�� VXFK� DV� VW\OH�GHSHQGHQW� VKLIWV��&RPSDUDWLYHO\� OLWWOH� LV� NQRZQ� DERXW�
µXQVWUXFWXUHG¶�LQWUD�VSHDNHU�YDULDWLRQ��ZKLOH�LW�LV�FRPPRQO\�DVVHUWHG�LQ�SKRQHWLFV�FRXUVHV�WKDW�
VSHDNHUV�FDQQRW� SURGXFH�D�VRXQG�H[DFWO\� LGHQWLFDOO\� WZLFH��HYHQ� LI� WKH\� WU\��$V�$XGLEHUW�	�
)RXJHURQ� ������� SRLQW� RXW�� IHZ� VWXGLHV� WR� GDWH� KDYH� DGGUHVVHG� KRZ�PXFK� µJUDQXODULW\¶� LV�
QHHGHG� WR�PHDVXUH� WKH� UHVXOWLQJ�YDULDWLRQ��7KLV� VWXG\� DGGUHVVHV� WKLV� JHQHUDO�TXHVWLRQ� IRU�
IRUPDQW� PHDVXUHPHQWV� RI� PRQRSKWKRQJDO� YRZHOV� SURGXFHG� E\� VSHDNHUV� RI� 6WDQGDUG�
6RXWKHUQ�%ULWLVK�(QJOLVK��,W�EXLOGV�RQ�VHYHUDO�VWXGLHV�RI�$PHULFDQ�(QJOLVK�YRZHO�SURGXFWLRQV�
�+HDOG�	� 

1XVVEDXP�������:KDOHQ��&KHQ��7LHGH�	�1DP�������:KDOHQ�	�&KHQ��������ZKLFK�VXJJHVW�
WKDW�LQGLYLGXDO�VSHDNHUV�DUH�KLJKO\�FRQVLVWHQW�LQ�WKHLU�SURGXFWLRQV�ZLWKLQ�DQG�DFURVV�UHFRUGLQJ�
VHVVLRQV��EXW�GLIIHUHQFHV�EHWZHHQ�YRZHOV�FDQ�EH�GLVFHUQHG��IRU�H[DPSOH��FORVH�YRZHOV�DSSHDU�
OHVV�YDULDEOH�WKDQ�RSHQ�YRZHOV��7KHVH�VWXGLHV�KDYH�QRW�SUREHG�LQ�GHWDLO�ZKHWKHU�GLIIHUHQFHV�
EHWZHHQ�VSHDNHUV�FDQ�DOVR�EH�GLVFHUQHG��WKDW�LV��ZKHWKHU�VRPH�VSHDNHUV�DUH�PRUH�YDULDEOH�
WKDQ�RWKHUV��� 

7KH�GDWD�IRU�WKLV�VWXG\�FRPH�IURP�D�UHFHQWO\�UHFRUGHG����VSHDNHU�FRUSXV�RI�66%(�VSHHFK�� 

6SHDNHUV�SHUIRUPHG�D�VHULHV�RI�FRPPRQO\�HPSOR\HG�VSHHFK�SURGXFWLRQ�WDVNV�UHSHDWHGO\��LQ�
��WR���QHDU�LGHQWLFDO�VHVVLRQV�RYHU�VHYHUDO�PRQWKV��$OO�VSHDNHUV�DUH�IHPDOH��5HDG�SURGXFWLRQV�
RI�EHDG��ELG��EHG��ELUG��EDG��EDUUHG��EXG��ERG��ERDUG��JRRG�DQG�ERRHG�ZHUH�H[WUDFWHG�DQG�
VXEMHFWHG�WR� IRUPDQW�DQDO\VLV�XVLQJ�)DVW7UDFN� LQ�3UDDW��0LGSRLQW�)�௅)��FHQWUH�IUHTXHQFLHV�
ZHUH�SORWWHG�DQG�QRUPDOLVHG�IROORZLQJ�)HUUDJQH�	�3HOOHJULQR���������&RQYH[�KXOOV�ZHUH�ILWWHG�
WR�UHOHYDQW�JURXSV�RI�GDWD�SRLQWV�DQG�KXOO�DUHD�VL]HV�ZHUH�WDNHQ�DV�PHDVXUHV�RI�REVHUYHG�
YDULDWLRQ�LQ�WKH�)�௅)��YRZHO�VSDFH��VHH�)LJXUH�����2QJRLQJ�DQDO\VLV�IRFXVHV�RQ�WKH�IROORZLQJ�
UHVHDUFK�TXHVWLRQV�� 

�� :KDW� LV� WKH� H[WHQW� RI� LQWUD�VSHDNHU� YDULDWLRQ� LQ� )�௅)�� FHQWUH� IUHTXHQFLHV� DFURVV� ZRUG�
SURGXFWLRQV"� 

�� 'RHV� WKH� H[WHQW� RI� LQWUD�VSHDNHU� YDULDWLRQ� YDU\� VLJQLILFDQWO\� EHWZHHQ� �D�� YRZHOV� DQG� �E��
VSHDNHUV"� 

,Q� UHODWLRQ� WR� TXHVWLRQ� ��� 66%(� LV� DQ� LQWHUHVWLQJ� FDVH� JLYHQ� WKH� RQJRLQJ� IURQWLQJ� RI� �Xޝ��
�*226(�� � DQG� ��ݜ� �)227�� �H�J�� 6WU\FKDUF]XN� 	� 6FREELH� ������ /DZVRQ�� 6WXDUW�6PLWK� 	�
5RGJHU��������0DQ\�VWXGLHV�KDYH�FRQILUPHG�WKDW�RQJRLQJ�VRXQG�FKDQJH�LV�DVVRFLDWHG�ZLWK�D�
KLJK�GHJUHH�RI�LQWHU�VSHDNHU�YDULDWLRQ��)HZ�VWXGLHV�KDYH�DVNHG�ZKHWKHU�LW�LV�DOVR�DVVRFLDWHG�
ZLWK�D�KLJK�GHJUHH�RI�LQWUD�VSHDNHU�YDULDWLRQ��DV�LQGLYLGXDO�VSHDNHUV�UHVSRQG�WR�WKH�YDULDELOLW\�
WKH\�SHUFHLYH�DURXQG�WKHP��7KLV�VWXG\�ZLOO� WKHUHIRUH�DOVR�UHSRUW�RQ� WKH�FRUUHODWLRQ�EHWZHHQ�
LQWHU�VSHDNHU�DQG�LQWUDVSHDNHU�YDULDWLRQ�LQ�WKLV�GDWD�VHW��� 



� 

)LJXUH����7ZR�VSHDNHUV¶�)�௅�
)�� PHDVXUHPHQWV� ZLWK�
FRQYH[� KXOOV� ILWWHG� E\� YRZHO�
5HIHUHQFHV� 

$XGLEHUW� 	� )RXJHURQ� ������
,QWUD�VSHDNHU� SKRQHWLF�
YDULDWLRQ� LQ� UHDG� VSHHFK��
&RPSDULVRQ� ZLWK� LQWHU�
VSHDNHU� YDULDELOLW\� LQ� D�
FRQWUROOHG� SRSXODWLRQ��
3URFHHGLQJV�RI�,QWHUVSHHFK�� 

)HUUDJQH�	�3HOOHJULQR�������)RUPDQW� IUHTXHQFLHV�RI�YRZHOV�LQ����DFFHQWV�RI�WKH�%ULWLVK�,VOHV��
-RXUQDO�RI�WKH�,QWHUQDWLRQDO�3KRQHWLF�$VVRFLDWLRQ��� 

+HDOG�	�1XVVEDXP�������9DULDELOLW\�LQ�YRZHO�SURGXFWLRQ�ZLWKLQ�DQG�EHWZHHQ�GD\V��3/26�2QH�� 

/DZVRQ��6WXDUW�6PLWK�	�5RGJHU�������$�FRPSDULVRQ�RI�DFRXVWLF�DQG�DUWLFXODWRU\�SDUDPHWHUV�IRU�
WKH�*226(�YRZHO�DFURVV�%ULWLVK�,VOHV�(QJOLVKHV��-RXUQDO�RI�WKH�$FRXVWLFDO�6RFLHW\�RI�$PHULFD�� 

6WU\FKDUF]XN� 	� 6FREELH� ������ )URQWLQJ� RI� 6RXWKHUQ� %ULWLVK� (QJOLVK� KLJK�EDFN� YRZHOV� LQ�
DUWLFXODWLRQ�DQG�DFRXVWLFV��-RXUQDO�RI�WKH�$FRXVWLFDO�6RFLHW\�RI�$PHULFD�� 

:KDOHQ� 	� &KHQ� ������ 9DULDELOLW\� DQG� FHQWUDO� WHQGHQFLHV� LQ� VSHHFK� SURGXFWLRQ�� )URQWLHUV� LQ�
&RPPXQLFDWLRQ�� 

:KDOHQ��&KHQ��7LHGH�	�1DP�������9DULDELOLW\�RI�DUWLFXODWRU�SRVLWLRQV�DQG�IRUPDQWV�DFURVV�QLQH�
(QJOLVK�YRZHOV��-RXUQDO�RI�3KRQHWLFV� 

  



(QGRJHQRXV� 5HJXODUL]DWLRQ� YV�� &URVV�0RGDO� &RQWDFW�� 7\SRORJLFDO� '\QDPLFV� LQ� WKH�
6WDQGDUGL]DWLRQ�RI�&KLQHVH�6LJQ�/DQJXDJH�/H[LFRQ������±����� 
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&KLQHVH�6LJQ�/DQJXDJH��&6/��KDV�HYROYHG�G\QDPLFDOO\�VLQFH� WKH� IRXQGLQJ�RI�&KLQD¶V� ILUVW�
GHDI� VFKRRO� LQ� ������ \HW� LWV� KLVWRULFDO� WUDMHFWRU\� UHPDLQV� XQGHUVWXGLHG� GXH� WR� IUDJPHQWHG�
GRFXPHQWDWLRQ��7KLV� VWXG\�DGGUHVVHV� WKLV� JDS� E\� FRQGXFWLQJ� D� GLDFKURQLF�DQDO\VLV� RI� ILYH�
QDWLRQDOO\�UHFRJQL]HG�&6/�GLFWLRQDULHV�SXEOLVKHG�EHWZHHQ������DQG�������6LJQ�'UDIW�IRU�'HDI�
0XWH�&RPPXQLFDWLRQ���������6WDQGDUG�6LJQV�IRU�'HDI�0XWH�&RPPXQLFDWLRQ���������&KLQHVH�
6LJQ� /DQJXDJH� ��������&KLQHVH�6LJQ� /DQJXDJH� �5HYLVHG� (GLWLRQ�� �������� DQG� /H[LFRQ� RI�
&RPPRQ�([SUHVVLRQV�LQ�&KLQHVH�1DWLRQDO�6LJQ�/DQJXDJH���������%\�DQDO\]LQJ�������VLJQV�
FRQVLVWHQWO\� DWWHVWHG� DFURVV� DOO� HGLWLRQV�� ZH� LGHQWLI\� ILYH� W\SRORJLFDO� SDWKZD\V� RI� OH[LFDO�
HYROXWLRQ������SKRQRORJLFDO�SDUDPHWHU�PRGLILFDWLRQV��H�J���KDQGVKDSH��RULHQWDWLRQ��ORFDWLRQ��RU�
PRYHPHQW�VKLIWV�������PRUSKRORJLFDO�UHVWUXFWXULQJ��FRPSRXQG�VLPSOLILFDWLRQ�DQG�GHULYDWLRQDO�
FKDQJHV��� ���� ILQJHUVSHOOLQJ�DGDSWDWLRQV��UHGXFHG� LQLWLDOL]DWLRQ�DQG�SDUDPHWHU�DVVLPLODWLRQ���
����V\PPHWU\�VKLIWV��XQLPDQXDO�WR�ELPDQXDO�WUDQVLWLRQV���DQG�����KROLVWLF�UHFRQILJXUDWLRQ��IXOO�
IRUP�UHSODFHPHQWV�� 

4XDQWLWDWLYH�ILQGLQJV�UHYHDO�D�GXDO�HYROXWLRQDU\�SDWWHUQ��FRUH�OH[LFRQ�VWDELOLW\�FRQWUDVWV�VKDUSO\�
ZLWK� JHQHUDO� OH[LFRQ� IOXLGLW\� �� 0XOWLIDFWRULDO� DQDO\VLV� XQFRYHUV� GLYHUJHQW� GULYHUV�� H[WHUQDO�
SUHVVXUHV� IURP� VRFLHWDO�PRGHUQL]DWLRQ� �� VKLIWLQJ� GHDI� HGXFDWLRQ� SDUDGLJPV�� DQG�0DQGDULQ�
&KLQHVH�OH[LFDO�ERUURZLQJ�RSHUDWH�DORQJVLGH�LQWHUQDO�PRWLYDWLRQV�IRU�V\VWHPLF�UHJXODUL]DWLRQ�
WKURXJK� JUDPPDWLFDOL]DWLRQ� �LFRQLFLW\� HURVLRQ� WRZDUG� DUELWUDU\� IRUP�PHDQLQJ�PDSSLQJ�� DQG�
DUWLFXODWRU\�HFRQRP\��MRLQW�GLVSODFHPHQW�PLQLPL]DWLRQ�� 

2XU�ILQGLQJV�GHPRQVWUDWH�KRZ�VWDQGDUGL]DWLRQ�SURFHVVHV�VLPXOWDQHRXVO\�VXSSUHVV�YDULDWLRQ�
�YLD�HQGRJHQRXV�UHJXODUL]DWLRQ�RI�FRUH�VLJQV��DQG�VWLPXODWH�LQQRYDWLRQ��WKURXJK�FURVV�PRGDO�
FRQWDFW� ZLWK� 0DQGDULQ��� 7KHVH� G\QDPLFV� DUH� SHULRGL]HG� LQWR� WKUHH� SKDVHV�� GLDOHFWDO�
FRQYHUJHQFH� �����±������� SDUDPHWHU� FRGLILFDWLRQ� �����±������� DQG� WHFKQRORJ\�GULYHQ�
H[SDQVLRQ� �����±������� %\� UHYHDOLQJ� PRGDOLW\�VSHFLILF� UHWHQWLRQ� RI� VSDWLDO� PRUSKRORJ\�
DORQJVLGH�VSRNHQ�ODQJXDJH�OLNH�SKRQHWLF�HURVLRQ��WKLV�UHVHDUFK�SURYLGHV�WKH�ILUVW�ORQJLWXGLQDO�
IUDPHZRUN� IRU� VLJQ� ODQJXDJH� VWDQGDUGL]DWLRQ� VWXGLHV�� ZLWK� GLUHFW� LPSOLFDWLRQV� IRU� &6/�
OH[LFRJUDSK\�DQG�LQFOXVLYH�ODQJXDJH�SROLF\�GHVLJQ� 

 

.H\�ZRUGV��FRUH�OH[LFDO�VLJQV��UHJXODUL]DWLRQ��FURVV�PRGDO�ODQJXDJH�FRQWDFW��VLJQ�ODQJXDJH�
VWDQGDUGL]DWLRQ��GLDFKURQLF�W\SRORJ\ 

  



(PHUJHQW�YDULHWLHV�RI�/RQGRQ�(QJOLVK�LQ�SULPDU\�VFKRRO��$�ORQJLWXGLQDO�VWXG\ 
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0RVW� VWXGLHV� RI� FKLOGUHQ¶V� DFTXLVLWLRQ� RI� VRFLROLQJXLVWLF� YDULDWLRQ� KDYH� H[DPLQHG� FKLOGUHQ�
JURZLQJ�XS�LQ�PRQROLQJXDO�KRPRJHQHRXV�FRPPXQLWLHV��6PLWK���������7KLV�ZRUN�KDV�VKRZQ�
WKDW�FKLOGUHQ�LQLWLDOO\�DFTXLUH�VSHHFK�SDWWHUQV�WKDW�UHIOHFW�WKHLU�FDUHJLYHUV��ZLWK�VFKRRO�H[SRVXUH�
OHDGLQJ�WR�SHHU�LQIOXHQFH��,Q�/RQGRQ��WKH�DPELHQW�HQYLURQPHQW�LV�PXFK�PRUH�FRPSOH[�±�WKH�
LQSXW� DW� KRPH� DQG� LQ� VFKRRO� FDQ� LQFOXGH� DQ� HQRUPRXV� UDQJH� RI� DFFHQWV� DQG� ODQJXDJHV��
0XOWLFXOWXUDO�/RQGRQ�(QJOLVK��0/(��DSSHDUV�WR�EHKDYH�GLIIHUHQWO\�DV�D�UHVXOW��&KHVKLUH�HW�DO��
����������� DUJXH� WKDW� \RXQJ� FKLOGUHQ� UHMHFW� FDUHJLYHU� DQG� ORFDO� DGXOW�PRGHOV�� XQOLNH� QRQ�
FRQWDFW� VLWXDWLRQV�� ,Q� WKH� SUHVHQW� VWXG\�� ZH� EXLOG� RQ� WKLV� HDUO\� ZRUN� DQG� WUDFN� FKLOGUHQ�
ORQJLWXGLQDOO\�DFURVV�D�UDQJH�RI�VRFLDO�FODVV�EDFNJURXQGV��7KLV�µZLGH�QHW¶�DOORZV�XV�WR�DVN��,V�
WKHUH�PLQLPDO�KRPH�LQIOXHQFH�IRU�/RQGRQ�FKLOGUHQ"�+RZ�HDUO\�GRHV�VRFLDO�FODVV�GLIIHUHQWLDWLRQ�
HPHUJH"�:KLFK�FKLOGUHQ�GHYHORS�EURDG�RU�QDUURZ�UHSHUWRLUHV��DQG�ZK\"���� :H� DUH�
WUDFNLQJ�WKH�(QJOLVK�VSHHFK�SURGXFWLRQ�SDWWHUQV�RI�WZR�FRKRUWV�RI�FKLOGUHQ�LQ�DQ�(DVW�/RQGRQ�
SULPDU\�VFKRRO��VWDUWLQJ�IURP�WKH�ILUVW�\HDU�RI�VFKRRO��2XU�DLP�LV�WZRIROG�����WR�LQYHVWLJDWH�WKH�
LQIOXHQFH� RI� HQYLURQPHQWDO� IDFWRUV� �H�J��� KRPH� ODQJXDJH�DFFHQW�� VRFLDO� FODVV�� HWKQLFLW\�� RQ�
GHYHORSLQJ�VSHHFK�SDWWHUQV�����WR�H[SORUH�GHYHORSLQJ�VSHHFK�UHSHUWRLUHV�LQ�GLIIHUHQW�VLWXDWLRQV��
WR�HVWDEOLVK�ERWK�KRZ�HDUO\�FKLOGUHQ�VWDUW�ILOWHULQJ�RXW�VHOHFWHG�IHDWXUHV�LQ�WKHLU�HQYLURQPHQW�WR�
DOLJQ�ZLWK�VSHFLILF�LGHQWLWLHV��DQG�ZKLFK�FKLOGUHQ�GR�WKLV�PRUH���� 2XU� VDPSOH� LQFOXGHV� ���
FKLOGUHQ�DQG� WKHLU�FDUHJLYHUV��)RU�D�VSUHDG�RI�DJHV��ZH�EHJLQ�ZLWK� WKH� ILUVW�\HDU�RI�VFKRRO�
�Q ���� ���� \HDUV�� DQG� WKH� WKLUG� �Q ���� ���� \HDUV��� &KLOGUHQ� DUH� EHLQJ� UHFRUGHG� HYHU\� VL[�
PRQWKV�XVLQJ�D�UDQJH�RI�FKLOG�IULHQGO\�DFWLYLWLHV��SLFWXUH�QDPLQJ��VSRW�WKH�GLIIHUHQFH��IUHH�SOD\��
WR�HOLFLW�YRZHOV�DQG�FRQVRQDQWV�WKDW�FRYHU�D�UDQJH�RI�/RQGRQ�(QJOLVK�DFFHQWV��H�J���35,&(��
*2$7��DQG�)$&(��FRGD��O���ZKLFK�FDQ�GLVWLQJXLVK�0/(��/RQGRQ�$VLDQ��DQG�6WDQGDUG�/RQGRQ���
7R� WUDFN� WKH� HPHUJHQFH� RI� VSHHFK� UHSHUWRLUHV�� FKLOGUHQ� DUH� UHFRUGHG� GXULQJ� D� VFKRRO�OLNH�
DFWLYLW\��D�JURXS�SOD\�VHVVLRQ��DQG�DW�KRPH��7R�FDSWXUH�WKH�KRPH�HQYLURQPHQW��FDUHJLYHUV�DUH�
FRPSOHWLQJ� D� EDFNJURXQG� TXHVWLRQQDLUH� FRYHULQJ� ODQJXDJH�DFFHQW� H[SRVXUH�� VLEOLQJV��
FDUHJLYHU�EDFNJURXQG��DQG�SURYLGLQJ�VSHHFK�UHFRUGLQJV�RI�WKHPVHOYHV�� 

:H�UHSRUW�RQ�DXGLWRU\�DQG�DFRXVWLF�DQDO\VLV�RI�VSHHFK�SURGXFHG�GXULQJ�WKH�ILUVW�\HDU�
RI� ORQJLWXGLQDO�WUDFNLQJ����WLPHSRLQWV���3UHOLPLQDU\�DJH�JURXS�FRPSDULVRQV�VKRZ�WKDW�DW�WKH�
VWDUW�RI�VFKRRO������\HDUV��FKLOGUHQ¶V�VSHHFK�GRHV�LQ�IDFW�FRQWDLQ�SKRQHWLF�IHDWXUHV�WKDW�UHIOHFW�
WKHLU� KRPH� YDULHW\� DQG� UHIOHFW� PXFK� PRUH� LQGLYLGXDO� YDULDELOLW\� WKDQ� WKDW� RI� VOLJKWO\� ROGHU�
FKLOGUHQ�� 7KH� ROGHU� JURXS� ����� \HDUV�� DOUHDG\� GLVSOD\� SKRQHWLF� IHDWXUHV� WKDW� UHIOHFW�
UHFRJQLVDEOH�FODVV�DQG�HWKQLFDOO\�PDUNHG�IHDWXUHV��7KH�ORQJLWXGLQDO�VDPSOH�DOORZV�XV�WR�VHH�
WKDW�FKLOGUHQ�GR�EHJLQ�ZLWK�FDUHJLYHU�LQIOXHQFH��OLNH�FKLOGUHQ�LQ�QRQ�FRQWDFW�VWXGLHV��EXW�DW�DQ�
HDUOLHU�VWDJH�ILOWHU�IHDWXUHV�LQ�WKHLU�HQYLURQPHQW�WR�DOLJQ�ZLWK�VSHFLILF�HWKQLF�DQG�FODVV�SRVLWLRQV��
GHVSLWH�VKDULQJ�PRVW�IHDWXUHV�LQ�WKHLU�VFKRRO�DQG�SHHU�HQYLURQPHQW��7KH�GHWDLOHG�SURILOH�RI�
SKRQHWLF�GHYHORSPHQW�LQ�(DVW�/RQGRQ�(QJOLVK�VKRZV�WKDW�WKH�DJHV�RI�����\HDUV�OD\�WKH�FULWLFDO�
IRXQGDWLRQ�IRU�VSHHFK�SURGXFWLRQ�UHSHUWRLUHV�LQ�ODWHU�DGXOWKRRG�� 
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&KHVKLUH��-���.HUVZLOO��3���)R[��6���	�7RUJHUVHQ��(����������&RQWDFW��WKH�IHDWXUH�SRRO�DQG�WKH� 

VSHHFK� FRPPXQLW\�� WKH� HPHUJHQFH� RI� 0XOWLFXOWXUDO� /RQGRQ� (QJOLVK�� -RXUQDO� RI�
6RFLROLQJXLVWLFV������������±����� 

6PLWK��-�� �������&KLOG� ODQJXDJH�DFTXLVLWLRQ�DQG�VRFLROLQJXLVWLF�YDULDWLRQ�� ,Q��*KLPHQWRQ��$��
1DUG\��$���DQG�&KHYURW��-�3��HGV���6RFLROLQJXLVWLF�9DULDWLRQ�DQG�/DQJXDJH�$FTXLVLWLRQ�DFURVV�
WKH�/LIHVSDQ��6HULHV��6WXGLHV�LQ�ODQJXDJH�YDULDWLRQ�������-3%��$PVWHUGDP��SS�������� 
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7KH�SKRQHWLF�UROH�RI�WKH�SRVWYRFDOLF�FRQVRQDQW�LQ�2OG�(QJOLVK�YRZHO�EUHDNLQJ 

Jonathan Wei 
University of Oxford 
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7KLV�H[SHULPHQW�LV�SDUW�RI�D�SKRQHWLF�H[DPLQDWLRQ�RI�YRZHO�EUHDNLQJ��D�VRXQG�FKDQJH�LQ�WKH�
:HVW� 6D[RQ� GLDOHFW� RI� 2OG� (QJOLVK�� � ,W� XWLOL]HV� 2KDOD¶V� OLVWHQHU�GULYHQ� PRGHO� >�@�� ZKHUH�
DSSUHKHQVLRQ�RI�WKH�SKRQHWLF�VLJQDO�PD\�UHVXOW�LQ�SKRQRORJLFDO�FKDQJH��DQG�XQLIRUPLWDULDQLVP��
WKH�SULQFLSOH�WKDW�KLVWRULF�SHRSOHV�KDG�WKH�VDPH�IDFXOW\�IRU�ODQJXDJH�DV�PRGHUQ�VSHDNHUV�>�@���
9RZHO�EUHDNLQJ�RFFXUUHG�LQ�WKH�IROORZLQJ�HQYLURQPHQWV��3URWR�*HUPDQLF� �D�H�L��!� �HD�HR�LR��
EHIRUH��O�U����DQ\�FRQVRQDQW�RU��[��E\�LWVHOI��H�J��3URWR�*HUPDQLF�
DOGD�!�2OG�(QJOLVK�HDOG�µROG¶��

HOKD]� !� HROK� µHON¶��� � 6FKRODUV� GLVDJUHH� RQ� ZKHWKHU� WKH� UHVXOWDQW� GLJUDSKV� ZHUH� SKRQHWLF�
GLSKWKRQJV�>�@��ODUJHO\�GXH�WR�FRQWHQWLRQ�DERXW�WKH�TXDOLWLHV�RI�WKH�FRQGLWLRQLQJ�FRQVRQDQWV���
,Q��VWDQGDUG�JUDPPDUV�H�J�� 

>�@�� LW� LV� FODLPHG� WKDW� D� VKDUHG� >�EDFN@� IHDWXUH� ZDV� UHVSRQVLEOH� IRU� FRQGLWLRQLQJ� WKH� 2(�
GLSKWKRQJV�� � +RZHYHU�� RWKHU� VWXGLHV� �H�J�� >�@�� DVVHUW� WKDW� WKH� UROH� RI� EDFNQHVV� LQ�
GLSKWKRQJL]DWLRQ� LV�RYHUVWDWHG�� �7KLV�H[SHULPHQW� WKHUHIRUH� LQYHVWLJDWHV� WKH�H[WHQW� WR�ZKLFK�
SRVWYRFDOLF�FRQVRQDQW�EDFNQHVV�LQIOXHQFHV�WKH�SHUFHSWLRQ�RI�GLSKWKRQJV�� 

� 

7R�WDFNOH�WKHVH�LQTXLULHV��D�SHUFHSWLRQ�H[SHULPHQW�ZDV�FRQGXFWHG�XVLQJ�FRQWLQXD�RI�JUDGLHQW�
SURQXQFLDWLRQV�� VLPXODWLQJ� 3URWR�*HUPDQLF� SURQXQFLDWLRQV�� DQG� YDU\LQJ� LQ� SRVWYRFDOLF�
FRQVRQDQW�TXDOLW\�DQG�EDFNQHVV��H�J��FOHDU�WR�GDUN�ODWHUDOV�>O�±�ܽ@��UKRWLFV�>ާ݋�±�݋@��>U�±ݒ�@�DQG�
IULFDWLYHV�>[�±�K@�>�@���6WLPXOL�XVHG�D�FRPELQDWLRQ�RI�SUR[\�UHFRUGLQJV�RI�3URWR�*HUPDQLF�ZRUGV�
>�@��FRPSULVLQJ�ZRUGV�V\QWKHVL]HG�IURP�WH[WXDO�SURPSWV�>�@��VRXQG�FOLSV�IURP�IUHHO\�DYDLODEOH�
VRXUFHV�VXFK�DV�IRUYR�FRP�DQG�E\�UHFRUGLQJ�SKRQHWLFLDQV�UHDGLQJ�DORXG�,3$�WUDQVFULSWLRQV��
����WRNHQV�IURP�PXOWLSOH�SRLQWV�DORQJ�WKH�FRQWLQXD�ZHUH�SOD\HG�RQH�DW�D�WLPH�WR�HDFK�RI����
66%(�OLVWHQHUV��H�J��>DOGD@�DQG�>DܽGD@��ZKR�FODVVLILHG�WKH�SUHFRQVRQDQWDO�YRZHOV�WKH\�KHDUG�
DV�HLWKHU�PRQRSKWKRQJ�RU�GLSKWKRQJ���)RU�HDFK�VWLPXOXV��WKH�VSHFWUDO�FKDQJH�ZDV�TXDQWLILHG�
LQ�XQVLJQHG�GHOWD�)���_ǻ)�_���PHDVXUHG�IURP�����LQWR�WKH�YRZHO�WR�����EHIRUH�WKH�HQG�RI�WKH�
SRVWYRFDOLF� FRQVRQDQW�� �$� ODUJHU� _ǻ)�_� LQGLFDWHV� D� JUHDWHU� )�� IRUPDQW� IUHTXHQF\� FKDQJH�
EHWZHHQ� WKH� IURQW� YRZHO� DQG� WKH� SRVWYRFDOLF� FRQVRQDQW�� � _ǻ)�_� ZDV� SORWWHG� DJDLQVW� WKH�
SURSRUWLRQ�RI�GLSKWKRQJDO�UHVSRQVHV�IRU�HDFK�FRQGLWLRQLQJ�FRQVRQDQW��DV�YLVXDOL]HG�LQ�)LJXUH�
����,�SUHGLFWHG�WKDW�JUHDWHU� 
_ǻ)�_�ZRXOG�OHDG�WR�D�KLJKHU�SURSRUWLRQ�RI�GLSKWKRQJDO�UHVSRQVHV�� 

� 
5HVXOWV� VXJJHVW� WKDW� ZKLOH� WKHUH� ZDV� QR� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� _ǻ)�_� DQG� WKH�
SURSRUWLRQ�RI�GLSKWKRQJDO�UHVSRQVHV�DFURVV�FRPELQHG�VWLPXOL��VLJQLILFDQW�HIIHFWV�ZHUH�IRXQG�
ZLWKLQ� LQGLYLGXDO� JURXSV�� � 8QH[SHFWHGO\�� IURQW� YRZHOV� EHIRUH� WULOOHG� �U�� ZHUH� PRUH� UHDGLO\�
SHUFHLYHG�DV�GLSKWKRQJV�FRPSDUHG�WR�WKRVH�EHIRUH�DSSUR[LPDQW��U����$GGLWLRQDOO\��IURQW�YRZHOV�
EHIRUH��O��DQG��[��ZHUH�SHUFHLYHG�DV�PRUH�PRQRSKWKRQJDO�DV�_ǻ)�_�LQFUHDVHG���7KHVH�ILQGLQJV�
FRQWUDGLFW�VRPH�RI�WKH�SKLORORJLFDO�DFFRXQWV�WKDW�DVVRFLDWH�JUHDWHU�SRVWYRFDOLF�EDFNQHVV�ZLWK�
GLSKWKRQJL]DWLRQ���,QVWHDG��,�LQWHUSUHW�WKH�KLJKHU�SURSRUWLRQ�RI�PRQRSKWKRQJDO�SHUFHSWLRQV�DV�
UHIOHFWLQJ� UHWUDFWHG� YRZHOV�� UDWKHU� WKDQ� GLSKWKRQJDO� RQHV�� � 2YHUDOO�� UHVXOWV� SHUKDSV� PRUH�
FORVHO\�DOLJQ�ZLWK�UHWUDFWLRQ�LQ�WKH�$QJOLDQ�GLDOHFWV�±�WKH�EDFNLQJ�RI�IURQW�YRZHOV�±�WKDQ�ZLWK�
:HVW� 6D[RQ� YRZHO� EUHDNLQJ�� � ,� FRQFOXGH� WKDW� WKH� SKRQHWLF� FDXVH� RI� :HVW� 6D[RQ� YRZHO�
EUHDNLQJ�DSSHDUV�QRW�WR�EH�VLPSO\�DFFRXQWHG�IRU�E\�FKDQJHV�LQ�)��� 
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)LJXUH����_ǻ)�_�YV��SURSRUWLRQ�RI�GLSKWKRQJDO�UHVSRQVHV��E\�FRQVRQDQW�JURXS���7KH�VROLG�EODFN�
OLQH�FRQVLGHUV�DOO�FRPELQHG�VWLPXOL�� 
�� 
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/DQJXDJH�DQG�%HKDYLRU��SS������������&KLFDJR�/LQJXLVWLF�6RFLHW\���� 

>�@ 7UXGJLOO�� 3�� �������� 6RFLROLQJXLVWLF� W\SRORJ\� DQG� WKH� XQLIRUPLWDULDQ� K\SRWKHVLV��
/DQJXDJH�'LVSHUVDO��'LYHUVLILFDWLRQ��DQG�&RQWDFW�����������±���� 

>�@ +RJJ��5��0����������$�JUDPPDU�RI�2OG�(QJOLVK��9ROXPH����3KRQRORJ\��:LOH\�%ODFNZHOO��
>�@�+RZHOO��5��%����������2OG�(QJOLVK�EUHDNLQJ�DQG�LWV�*HUPDQLF�DQDORJXHV��:DOWHU�GH�*UX\WHU�� 
>�@ &ROHPDQ��-���$VWRQ��-���	�3LJROH��'����������5HFRQVWUXFWLQJ�WKH�VRXQGV�RI�ZRUGV�IURP�
WKH�SDVW���7KH�6FRWWLVK�&RQVRUWLXP�IRU�,&3K6�������8QLYHUVLW\�RI�*ODVJRZ�� 
KWWS���ZZZ�SKRQ�R[�DF�XN�ILOHV�SGIV�&ROHPDQ$VWRQ,&3K6B),1$/�SGI� 

>�@ .URRQHQ��*����������(W\PRORJLFDO�GLFWLRQDU\�RI�3URWR�*HUPDQLF��%ULOO��>�@�'ąENRZVNL��
3���6WDQLV]HZVNL��0����������(OHYHQODEV��KWWSV���HOHYHQODEV�LR�� 
 

  



:KDW�WULJJHUV�OLQJXLVWLF�ELDV�DJDLQVW�VHFRQG�ODQJXDJH�DFFHQWV"�([DPLQLQJ�WKH�UROHV�RI�
DFFHQW�VWUHQJWK��ODQJXDJH��DQG�JURXS�PHPEHUVKLS 

Jessica Göbel 
New York University 
� 
6HFRQG�ODQJXDJH� �/��� DFFHQWV� RI� (QJOLVK� IDFH� QHJDWLYH� VWLJPD� LQ� WKH� 8QLWHG� 6WDWHV�
�%UHVQDKDQ�HW�DO���������'UDJRMHYLF�	�*RDWOH\�6RDQ��������/LQGHPDQQ���������+RZHYHU��WKH�
QXDQFHV� RI� WKHVH� DWWLWXGHV� DUH� XQGHUH[SORUHG�� LQ� SDUW� EHFDXVH�PXFK� UHVHDUFK� KDV� XVHG�
(QJOLVK�PRQROLQJXDO�VXEMHFWV��,Q�WKLV�SDSHU��,�H[DPLQH�DWWLWXGHV�WRZDUGV�6WDQGDUG�$PHULFDQ�
(QJOLVK��6$(��DQG�IRXU�/��DFFHQWV��ZHDNO\�DQG�VWURQJO\�)UHQFK�DFFHQWHG�(QJOLVK��DQG�ZHDNO\�
DQG�VWURQJO\�*HUPDQ�DFFHQWHG�(QJOLVK��,�WDUJHW�)UHQFK�(QJOLVK�DQG�*HUPDQ�(QJOLVK�ELOLQJXDO�
SDUWLFLSDQWV�� ZKLFK� HQDEOHV� DQ� LQYHVWLJDWLRQ� RI� WKH� UROH� RI� JURXS� PHPEHUVKLS� LQ� JXLGLQJ�
QHJDWLYH� ELDV�� )LQGLQJV� RIIHU� LQVLJKW� LQWR� KRZ� YDULHG� OLQJXLVWLF� EDFNJURXQGV� LQIOXHQFH� ELDV�
WRZDUG�/��DFFHQWV�RI�GLIIHUHQW�VWUHQJWKV��� 
�$�PRUH�H[SORUDWRU\�DVSHFW�RI�WKH�FXUUHQW�UHVHDUFK�ZDV�WR�H[DPLQH�KRZ�DGXOWV�MXGJH�DGXOWV�
EDVHG� RQ� DFFHQW� YHUVXV� KRZ� DGXOWV� MXGJH�FKLOGUHQ��:H�NQRZ� WKDW�DGXOWV� IRUP� UDSLG� IDFLDO�
LPSUHVVLRQV�RI�ERWK�DGXOWV�DQG�FKLOGUHQ�DQG�PDNH�DVVXPSWLRQV�DERXW�WKHLU�FKDUDFWHU��&ROORYD�
HW�DO����������7KHVH�ILUVW�LPSUHVVLRQV�FDQ�SOD\�D�ODUJH�UROH�LQ�UHDO�OLIH�EHKDYLRU�RI�DGXOWV�WRZDUGV�
FKLOGUHQ�LQ�WHDFKHU�VWXGHQW�LQWHUDFWLRQV��$UPLWDJH�	�&RQQHU��������&OLIIRUG�	�:DOVWHU��������
.HQHDO\�HW�DO����������3UHVXPDEO\�WKH�VDPH�LV�WUXH�IRU�DGXOWV�MXGJLQJ�FKLOGUHQ¶V�YRLFHV��6WXGLHV�
RQ�KRZ�DGXOWV�MXGJH�FKLOGUHQ�EDVHG�RQ�DFFHQW�DUH�ODFNLQJ�LQ�VRFLROLQJXLVWLF�OLWHUDWXUH��ZKLFK�
XQGHUVFRUHV�WKH�QHHG�IRU�WKH�FXUUHQW�LQYHVWLJDWLRQ��� 

8VLQJ�D�9HUEDO�*XLVH�7HFKQLTXH��/DPEHUW�HW�DO���������0DUNHO�HW�DO����������WKH�VRFLDO�
HYDOXDWLRQ� RI� ILYH� DFFHQWV� ZDV� FRPSDUHG�� 6$(�� ZHDN� *HUPDQ� DFFHQWV�� VWURQJ� *HUPDQ�
DFFHQWV��ZHDN�)UHQFK�DFFHQWV��DQG�VWURQJ�)UHQFK�DFFHQWV��6SHDNHUV�ZHUH���DGXOWV��������
\HDUV�ROG��DQG���FKLOGUHQ��������\HDUV�ROG���RQH�VSHDNHU�SHU�FRPELQDWLRQ�RI�DJH�JURXS�DQG�
DFFHQW�W\SH��DOO�VSHDNHUV�ZHUH�IHPDOH�WR�FRQWURO�IRU�VH[��7KH�UDWHUV�ZHUH�����86�UHVLGHQWV��
3DUWLFLSDQWV� UDWHG� WKH� JXLVHV� DFURVV� HLJKW� SRVLWLYH� DQG� QHJDWLYH� WUDLWV� �H�J�� LQWHOOLJHQFH��
IULHQGOLQHVV��UXGHQHVV��DJJUHVVLYHQHVV��HWF����� 

7KLV�VWXG\�ILQGV�WKDW�VWURQJHU�/��DFFHQWV�ZHUH�HYDOXDWHG�VLJQLILFDQWO\�PRUH�QHJDWLYHO\�
WKDQ�ZHDN�/��DFFHQWV�DQG�6$(��S������������DQG�ZHDN�/��DFFHQWV�ZHUH�HYDOXDWHG�VLJQLILFDQWO\�
ZRUVH�WKDQ�6$(��S�����������7KLV�PLUURUV�SUHYLRXV�ZRUN�RQ�DFFHQW�VWUHQJWK��'UDJRMHYLF�HW�DO���
������+HQGULNV�HW�DO����������)XUWKHUPRUH��WKH�JHQHUDO�SDWWHUQ�HPHUJHG�WKDW�ZHDN�*HUPDQ�
DFFHQWV�ZHUH�SUHIHUUHG�RYHU�ZHDN�)UHQFK�DFFHQWV� �S�����������EXW�VWURQJ�)UHQFK�DFFHQWV�
ZHUH�SUHIHUUHG�RYHU�VWURQJ�*HUPDQ�DFFHQWV��S�����������7KHUH�ZDV�QR�PDLQ�HIIHFW�RI�JURXS�
PHPEHUVKLS��S� ���������$OO�WKUHH�OLQJXLVWLF�JURXSV��)UHQFK�/���*HUPDQ�/���DQG�(QJOLVK�/���
UDWHG� WKH� JXLVHV� VLPLODUO\�� ,Q� WHUPV� RI� VSHDNHU� DJH� �DGXOW� YV�� FKLOG��� FKLOG� VSHDNHUV� ZHUH�
HYDOXDWHG�VLJQLILFDQWO\�PRUH�SRVLWLYHO\�WKDQ�DGXOW�VSHDNHUV��S� ���������DOWKRXJK�WKH\�ZHUH�QRW�
H[HPSW�IURP�QHJDWLYH�ELDV��� 

7KLV� VWXG\¶V�PDLQ� DLP� ZDV� WR� ORFDOL]H� WKH� VRXUFH� RI� QHJDWLYH� ELDV�� DQG� WKH� SDSHU�
FRQFOXGHV�WKDW�ERWK�DFFHQW�VWUHQJWK�DQG�WKH�VSHFLILF�ODQJXDJH�WULJJHU�OLQJXLVWLF�VWLJPD��7KH�
SDSHU�QRWHV� WKDW�DFFHQW� VWUHQJWK� HIIHFWV�ZHUH�PRUH� UREXVW� WKDQ� ODQJXDJH� HIIHFWV��2YHUDOO��
WKHVH�ILQGLQJV�SURYLGH�HYLGHQFH�IRU�WKH�WKHRUHWLFDO�FODLP�WKDW�ODQJXDJH�DWWLWXGHV�DUH�LQIOXHQFHG�
E\�ERWK�QDWLRQDO�VWHUHRW\SHV�DQG�SURFHVVLQJ�HDVH�RI�WKH�DFFHQW�� 

 

 

5HIHUHQFHV� 



$UPLWDJH��&��-���	�&RQQHU��0����������(IILFDF\�RI�WKH�7KHRU\�RI�3ODQQHG�%HKDYLRXU��$�PHWDDQDO\WLF�
UHYLHZ�� %ULWLVK� -RXUQDO� RI� 6RFLDO� 3V\FKRORJ\�� ������� ���±�����
KWWSV���GRL�RUJ������������������������� 
%UHVQDKDQ��0��-���2KDVKL��5���1HEDVKL��5���/LX��:��<���	�0RULQDJD�6KHDUPDQ��6���������� 

$WWLWXGLQDO�DQG�DIIHFWLYH�UHVSRQVH�WRZDUG�DFFHQWHG�(QJOLVK��/DQJXDJH�	� 
&RPPXQLFDWLRQ������������±�����KWWSV���GRL�RUJ���������6��������������������� 

&OLIIRUG��0��0���	�:DOVWHU��(����������7KH�(IIHFW�RI�3K\VLFDO�$WWUDFWLYHQHVV�RQ�7HDFKHU� 
([SHFWDWLRQV��6RFLRORJ\�RI�(GXFDWLRQ��������������KWWSV���GRL�RUJ����������������� 

&ROORYD�� -�� 5��� 6XWKHUODQG�� &��$�� 0��� 	� 5KRGHV�� *�� �������� 7HVWLQJ� WKH� )XQFWLRQDO� %DVLV� RI� )LUVW�
,PSUHVVLRQV��'LPHQVLRQV�IRU�&KLOGUHQ¶V�)DFHV�$UH�1RW�WKH�6DPH�DV�IRU�$GXOWV¶�)DFHV�� 

'UDJRMHYLF��0���*LOHV��+���%HFN��$��&���	�7DWXP��1��7����������7KH�IOXHQF\�SULQFLSOH��:K\�IRUHLJQ�DFFHQW�
VWUHQJWK�QHJDWLYHO\�ELDVHV�ODQJXDJH�DWWLWXGHV��&RPPXQLFDWLRQ� 
0RQRJUDSKV������������±�����KWWSV���GRL�RUJ������������������������������� 

'UDJRMHYLF��0���	�*RDWOH\�6RDQ��6����������7KH�9HUEDO�*XLVH�7HFKQLTXH��,Q�5��.LUFKHU�	�/�� 

=LSS� �(GV����5HVHDUFK�0HWKRGV� LQ� /DQJXDJH�$WWLWXGHV� ��VW� HG��� SS�� ���±������&DPEULGJH�
8QLYHUVLW\�3UHVV��KWWSV���GRL�RUJ��������������������������� 

+HQGULNV��%���YDQ�0HXUV��)���	�8VPDQ\��1����������7KH�HIIHFWV�RI�OHFWXUHUV¶�QRQ�QDWLYH�DFFHQW�VWUHQJWK�
LQ� (QJOLVK� RQ� LQWHOOLJLELOLW\� DQG� DWWLWXGLQDO� HYDOXDWLRQV� E\� QDWLYH� DQG� QRQ�QDWLYH� (QJOLVK�
VWXGHQWV�� /DQJXDJH� 7HDFKLQJ� 5HVHDUFK�� �����������������
KWWSV���GRL�RUJ�������������������������� 

.HQHDO\��3���)UXGH��1���	�6KDZ��:����������,QIOXHQFH�RI�&KLOGUHQ¶V�3K\VLFDO�$WWUDFWLYHQHVV�RQ�7HDFKHU�
([SHFWDWLRQV�� 7KH� -RXUQDO� RI� 6RFLDO� 3V\FKRORJ\�� �������� ���±�����
KWWSV���GRL�RUJ������������������������������� 

/DPEHUW��:��(���+RGJVRQ��5��&���*DUGQHU��5��&���	�)LOOHQEDXP��6����������(YDOXDWLRQDO�UHDFWLRQV�WR�
VSRNHQ� ODQJXDJHV�� 7KH� -RXUQDO� RI� $EQRUPDO� DQG� 6RFLDO� 3V\FKRORJ\�� ������� ��±����
KWWSV���GRL�RUJ���������K�������� 

/LQGHPDQQ��6����������:KR�VSHDNV�³EURNHQ�(QJOLVK´"�86�XQGHUJUDGXDWHV¶�SHUFHSWLRQV�RI�QRQQDWLYH�
(QJOLVK����,QWHUQDWLRQDO�-RXUQDO�RI�$SSOLHG�/LQJXLVWLFV������������±����� 
KWWSV���GRL�RUJ���������M����������������������[� 

0DUNHO��1��1���(LVOHU��5��0���	�5HHVH��+��:����������-XGJLQJ�SHUVRQDOLW\�IURP�GLDOHFW��-RXUQDO�
RI� 

9HUEDO�/HDUQLQJ�DQG�9HUEDO�%HKDYLRU����������±����KWWSV���GRL�RUJ���������6����� 
���������������� 

  



$WWLWXGHV�LQ�FRQWH[W��6WHUHRW\SHV�LQ�HYDOXDWLRQV�RI�/HEDQHVH�YRLFHV�LQ�$XVWUDOLD 

Heba Bou Orm 
The Australian National University 
� 

)RU�GHFDGHV�� ODQJXDJH�DWWLWXGHV�UHVHDUFK�KDV�GRFXPHQWHG� WKH�FORVH�UHODWLRQVKLS�EHWZHHQ�
HYDOXDWLRQV�RI�ODQJXDJH�DQG�VSHDNHUV
�SHUFHLYHG�VRFLDO�LGHQWLWLHV��RIWHQ�UHIOHFWLQJ�VWHUHRW\SHV�
�*LOHV� 	� 3RZHVODQG�� ������� 6SHDNHUV� RI� QRQ�VWDQGDUG� YDULHWLHV� KDYH� FRQVLVWHQWO\� EHHQ�
HYDOXDWHG�PRUH� QHJDWLYHO\� WKDQ� VWDQGDUG�DFFHQWHG� VSHDNHUV� �)XHUWHV�� *RWWGLHQHU�� 0DUWLQ��
*LOEHUW�� 	� *LOHV�� ������� ZLWK� UHFHQW� ZRUN� KLJKOLJKWLQJ� WKH� SRWHQWLDO� LPSDFW� RI� DFFHQW� ELDV��
LQFOXGLQJ� LQ� HPSOR\PHQW� FRQWH[WV� �H�J��� /HYRQ�� 6KDUPD�� :DWW�� &DUGRVR�� 	� <H�� ������� ,Q�
$XVWUDOLD�� VWXGLHV� LQ� WKH� ����V� GHPRQVWUDWHG� VLPLODU� DWWLWXGHV� WRZDUG� $XVWUDOLDQ� (QJOLVK�
VSHDNHUV�IURP�LPPLJUDQW�EDFNJURXQGV��SDUWLFXODUO\�,WDOLDQ�DQG�*UHHN�DV�PDMRU�JURXSV�DW�WKH�
WLPH� �H�J��� VHH� �&DOODQ�	�*DOORLV�� ����� IRU� RYHUYLHZ���+RZHYHU��RWKHU�PDMRU� JURXSV�ZLWKLQ�
$XVWUDOLD¶V�FRQWHPSRUDU\�VRFLRSROLWLFDO�ODQGVFDSH�KDYH�UHFHLYHG�OHVV�DWWHQWLRQ��� 

7KH�/HEDQHVH�FRPPXQLW\�KDV�D�ORQJ�KLVWRU\�RI�LPPLJUDWLRQ�DQG�VHWWOHPHQW�LQ�$XVWUDOLD��DQG�
UHPDLQV� RQH� RI� WKH� FRXQWU\¶V� ODUJHVW� HWKQLF� JURXSV� WRGD\� �$XVWUDOLDQ�%XUHDX� RI� 6WDWLVWLFV��
������� ,WV� KLJK� YLVLELOLW\� LQ� 6\GQH\¶V� ZHVWHUQ� VXEXUEV�� DPSOLILHG� E\� SXEOLF� GLVFRXUVH� RQ�
/HEDQHVH�\RXWK�FULPH��KDV�SURIRXQGO\�LPSDFWHG�WKH�GLDVSRUD¶V�LPDJH��&ROOLQV���������7KLV�
FDQ�EH�VHHQ� LQ� UHSRUWV�RI� RQJRLQJ� SUHMXGLFH�DQG� GLVFULPLQDWLRQ�H[SHULHQFHG�E\� /HEDQHVH�
$XVWUDOLDQV��2
'RQQHOO���������DV�ZHOO�DV�LQ�SHUVLVWHQW�QHJDWLYH�VWHUHRW\SLQJ��VXJJHVWHG�LQ�D�
VPDOO� DPRXQW� RI� DWWLWXGHV� DQG� SHUFHSWLRQ� ZRUN�� )RU� H[DPSOH�� RQH� VWXG\� IRXQG� QHJDWLYH�
DWWLWXGHV�WRZDUGV�DQ�HWKQLFDOO\�PDUNHG�ZD\�RI�VSHDNLQJ�DVVRFLDWHG�ZLWK�/HEDQHVH�$XVWUDOLDQV�
UHIHUUHG�WR�DV�³/HEVSHDN´��5LHVFKLOG���������DQG�PRUH�UHFHQWO\��D�SHUFHSWLRQ�VWXG\�IRXQG�WKDW�
/HEDQHVH�$XVWUDOLDQ� PHQ� �EXW� QRW� ZRPHQ��� ZHUH� UDWHG� VLJQLILFDQWO\� ORZHU� WKDQ�
$QJOR$XVWUDOLDQ�ZRPHQ�LQ�HPSOR\DELOLW\��*QHYVKHYD��%RX�2UP��	�7UDYLV���������� 

7KLV�SDSHU� UHSRUWV�RQ�D�SHUFHSWLRQ� H[SHULPHQW� FRQGXFWHG� WR�EHWWHU�XQGHUVWDQG� WKH� UROH� RI�
VWHUHRW\SHV�LQ�HYDOXDWLRQV�RI�/HEDQHVH�$XVWUDOLDQV��7KH�H[SHULPHQW�JDWKHUV�LQIRUPDWLRQ�DERXW�
OLVWHQHU�DWWLWXGHV�WR�VSRQWDQHRXV�VSHHFK�VWLPXOL�IURP�WZR�DJH�JURXSV�RI�/HEDQHVH�$XVWUDOLDQV�
�WHHQDJH�DQG�\RXQJ�DGXOWV�LQ�WKHLU���V���DQG�IURP�\RXQJ�DGXOWV�RI�$QJOR��&KLQHVH��DQG�,WDOLDQ�
EDFNJURXQGV�� +HUH�� ,� SUHVHQW� UHVXOWV� IURP� PL[HG�HIIHFWV� UHJUHVVLRQ� DQDO\VHV�� EDVHG� RQ�
UHVSRQVHV� IURP� ��� 6\GQH\�EDVHG� OLVWHQHUV�� LQFOXGLQJ� UDWLQJV� DFURVV� WKUHH� HYDOXDWLYH�
GLPHQVLRQV��VWDWXV��VROLGDULW\��FRQILGHQFH���DQG�OLVWHQHU�FRPPHQWV�H[SODLQLQJ�WKH�VFRUHV�� 

)LUVW��WKH�/HEDQHVH�WHHQV�ZHUH�WKH�PRVW�DFFXUDWHO\�LGHQWLILHG�������JURXS��FRPSDUHG�WR�����
DFFXUDF\� IRU� /HEDQHVH� \RXQJ� DGXOWV�� DQG� D� UDQJH� RI� ���� WR� ���� IRU� RWKHU� JURXSV��7KH�
/HEDQHVH�WHHQ�PDOHV�ZHUH�WKH�ORZHVW�UDWHG�JURXS�RQ�VWDWXV��DQG�WKH�/HEDQHVH�PHQ�RI�ERWK�
DJH�JURXSV�ZHUH�WKH�PRVW�QHJDWLYHO\�MXGJHG�RQ�VROLGDULW\��ZKLOH�WKH�/HEDQHVH�\RXQJ�DGXOWV�
UHFHLYHG� WKH� KLJKHVW� UDWLQJV� IRU� FRQILGHQFH�� /LVWHQHU� FRPPHQWV� UHYHDOHG� VWHUHRW\SLFDO�
SHUFHSWLRQV�RI�/HEDQHVH�$XVWUDOLDQV��GHVFULELQJ�WKHP�DV�KDYLQJ�D�³KHDY\�/HE�DFFHQW´�DQG�
�OLPLWHG�YRFDEXODU\���VRXQGLQJ�³OLNH�D�>WURXEOHPDNHU@�JX\�IURP�ZHVWHUQ�6\GQH\´��DQG�KDYLQJ�
DQ� ³RYHUO\� FRQILGHQW� YRLFH´�� ,PSRUWDQWO\�� IRU� /HEDQHVH�EDFNJURXQG� VSHDNHUV�� LQDFFXUDWH�
LGHQWLILFDWLRQ� JHQHUDOO\� VKRZHG� WUHQGV� WRZDUG� KLJKHU� UDWLQJV� RQ� WKH� QHJDWLYHO\� HYDOXDWHG�
GLPHQVLRQV� RI� VWDWXV� DQG� VROLGDULW\�� ZKLOH� GRZQJUDGLQJ� SRVLWLYH� UDWLQJV� RQ� FRQILGHQFH� IRU�
\RXQJ�DGXOWV��VXJJHVWLQJ�WKDW�HWKQLF�LGHQWLILFDWLRQ�SDWWHUQV�FDQ�HLWKHU�UHLQIRUFH�RU�FRQWUDGLFW�
VRFLDO� VWHUHRW\SHV�� &ROOHFWLYHO\�� WKHVH� ILQGLQJV� KLJKOLJKW� WKH� VWLJPDWLVDWLRQ� RI� /HEDQHVH�
$XVWUDOLDQ�PHQ��SDUWLFXODUO\�WHHQV��XQGHUVFRULQJ�WKH�QHHG�IRU�PRUH�UHVHDUFK�WR�KHOS�DGGUHVV�
OLQJXLVWLF�SUHMXGLFH�LQ�PXOWLFXOWXUDO�FRQWH[WV��HVSHFLDOO\�JLYHQ�WKDW�\RXWK�YRLFHV�UHPDLQ�XQGHU�
UHSUHVHQWHG�LQ�SROLF\�DQG�V\VWHPLF�UHIRUP�LQ�$XVWUDOLD��'HOODO��1\XRQ��	�&DVWOH\��������� 

5HIHUHQFHV� 



$XVWUDOLDQ�%XUHDX�RI�6WDWLVWLFV����������&HQVXV�RI�SRSXODWLRQ�DQG�KRXVLQJ�� �5HWULHYHG�IURP�
KWWSV���ZZZ�DEV�JRY�DX�VWDWLVWLFV� 
&DOODQ�� 9�� -��� 	� *DOORLV�� &�� �������� $QJOR�$XVWUDOLDQV¶� DQG� LPPLJUDQWV¶� DWWLWXGHV� WRZDUG�
ODQJXDJH�DQG�DFFHQW��$�UHYLHZ�RI�H[SHULPHQWDO�DQG�VXUYH\�UHVHDUFK�� ,QWHUQDWLRQDO�0LJUDWLRQ�
5HYLHZ����������������� 

&ROOLQV��-����������)URP�%HLUXW�WR�%DQNVWRZQ��WKH�/HEDQHVH�GLDVSRUD�LQ�PXOWLFXOWXUDO�$XVWUDOLD��
,Q� /HEDQHVH� 'LDVSRUD�� KLVWRU\�� UDFLVP� DQG� EHORQJLQJ� �SS�� ���������� %HLUXW�� /HEDQRQ��
/HEDQHVH�$PHULFDQ�8QLYHUVLW\�� 

'HOODO��%��+���1\XRQ��1���	�&DVWOH\��&����������7RZDUGV�)DLUQHVV���D�PXOWLFXOWXUDO�$XVWUDOLD�IRU�
DOO��7KH�'HSDUWPHQW�RI�+RPH�$IIDLUV��5HWULHYHG�IURP� 

KWWSV���ZZZ�KRPHDIIDLUV�JRY�DX�PXOWLFXOWXUDO�IUDPHZRUN�
UHYLHZ�'RFXPHQWV�UHSRUWVXPPDU\�PXOWLFXOWXUDO�IUDPHZRUN�UHYLHZ�UHSRUW�HQJOLVK�SGI� 
)XHUWHV��-��1���*RWWGLHQHU��:��+���0DUWLQ��+���*LOEHUW��7��&���	�*LOHV��+����������$�PHWDDQDO\VLV�
RI�WKH�HIIHFWV�RI�VSHDNHUV
�DFFHQWV�RQ�LQWHUSHUVRQDO�HYDOXDWLRQV��(XURSHDQ�-RXUQDO�RI�6RFLDO�
3V\FKRORJ\������������������GRL��KWWSV���GRL�RUJ���������HMVS�����*LOHV��+���	�3RZHVODQG��3��
)����������6SHHFK�6W\OH�DQG�6RFLDO�(YDOXDWLRQ��$FDGHPLF�3UHVV�� 

*QHYVKHYD��.���%RX�2UP��+���	�7UDYLV��&��(����������$VVHVVLQJ�ODQJXDJH�EDVHG�GLVFULPLQDWLRQ�
LQ�$XVWUDOLD��7KH�HIIHFW�RI�VSHDNHU�DFFHQW�LQ�HPSOR\DELOLW\�MXGJHPHQWV�� 

$XVWUDOLDQ�MRXUQDO�RI�OLQJXLVWLFV�������� 
GRL�KWWSV���GRL�RUJ������������������������������� 
/HYRQ��(���6KDUPD��'���:DWW��'��-���&DUGRVR��$���	�<H��<����������$FFHQW�ELDV�DQG�SHUFHSWLRQV�
RI�SURIHVVLRQDO�FRPSHWHQFH�LQ�(QJODQG��-RXUQDO�RI�(QJOLVK�/LQJXLVWLFV������������� 
�����GRL�KWWSV���GRL�RUJ��������������������������� 

2
'RQQHOO��-����������0DSSLQJ�VRFLDO�FRKHVLRQ�������5HWULHYHG�IURP�6FDQORQ�)RXQGDWLRQ�5HVHDUFK�
,QVWLWXWH�� KWWSV���VFDQORQLQVWLWXWH�RUJ�DX�SXEOLFDWLRQV�PDSSLQJ�VRFLDOFRKHVLRQ�UHSRUW������
PDSSLQJ�VRFLDO�FRKHVLRQ�UHSRUW� 
5LHVFKLOG��9��5����������,QIOXHQFHV�RI�ODQJXDJH�SURILFLHQF\��ELOLQJXDO�VRFLDOL]DWLRQ��DQG�XUEDQ�
\RXWK�LGHQWLWLHV�RQ�SURGXFLQJ�GLIIHUHQW�$UDELF�(QJOLVK�YRLFHV�LQ�$XVWUDOLD��1RYLWDV52<$/��������
������ 
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/DQJXDJH�9DULDWLRQ�DQG�&KDQJH��$�6WXG\�RI�%RUGHU�&RPPXQLWLHV�LQ�WKH�*RODQ�+HLJKWV 
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�$EVWUDFW� 

$UDELF�LV�FKDUDFWHUL]HG�E\�FRQVLGHUDEOH�OH[LFDO�YDULDWLRQ�DQG�D�GLJORVVLF�QDWXUH���ZKLFK�UHIHUV�
WR�WZR�GLVWLQFW�YDULHWLHV��6WDQGDUG�DQG�FROORTXLDO�$UDELF��)HUJXVRQ��������+DHUL���������6XFK�
YDULDWLRQ�PLJKW�EH�SURQH�WR�FKDQJH�DV�D�UHVXOW�RI�VRFLHWDO�FKDQJHV��7KLV�PD\�EH�PRUH�DSSDUHQW�
LQ�ERUGHU�FRPPXQLWLHV�LQ�ZKLFK�VSHDNHUV�PLJKW�EH�H[SRVHG�WR�RWKHU�ODQJXDJHV�RU�GLDOHFWV��
2QH�VXFK�SODFH�LV� WKH�*RODQ�+HLJKWV�ORFDWHG�DW� WKH�ERUGHUV�RI�,VUDHO��/HEDQRQ��DQG�6\ULD��
%HWZHHQ������DQG�������WKH�*RODQ�+HLJKWV�QDWLYH�$UDELF�UHVLGHQWV�OLYHG�XQGHU� WKH�6\ULDQ�
JRYHUQDQFH��6\ULDQ�$UDELF�ZDV�WKH�GRPLQDQW� ODQJXDJH�DQG�ORFDOV�ZHUH�PRQROLQJXDO�$UDELF�
VSHDNHUV��+RZHYHU��ZKHQ�LW�ZDV�RFFXSLHG�E\� ,VUDHO� LQ�������WKLV�OHG� WR�D�VKLIW� LQ� ODQJXDJH�
GRPLQDQFH� �� IURP�6\ULDQ�$UDELF� WR�+HEUHZ�DQG�3DOHVWLQLDQ�$UDELF�GLDOHFWV��7KH�FKDQJH� LQ�
ERUGHUV�DOVR�OHG�WR�LQFUHDVHG�FRQWDFW�EHWZHHQ�$UDELF�GLDOHFWV�DQG�WKLV�FDQ�XOWLPDWHO\�UHVXOW�LQ�
ODQJXDJH�FKDQJH��0DQIUHGL��������7UXGJLOO��������*LOHV�	�3RZHVODQG��������+DFKLPL���������
7KHVH� FKDQJHV�PRWLYDWHG� WKH� H[DPLQDWLRQ� RI� WZR� NH\� DVSHFWV� RI� ODQJXDJH� YDULDWLRQ� DQG�
FKDQJH� LQ� WKLV�VWXG\�� ILUVW�� WR� LQYHVWLJDWH� OH[LFDO�YDULDWLRQ�DQG�FKDQJH� LQ� WKH�VSRNHQ�$UDELF�
GLDOHFW�LQ�WKH�*RODQ�+HLJKWV��DQG�VHFRQGO\��WR�LQYHVWLJDWH�WKH�LPSDFW�RI�6WDQGDUG�$UDELF�RQ�WKH�
XVH�RI�FROORTXLDO�$UDELF�LQ�WKH�*RODQ�+HLJKWV�� 

)LYH�QDWLYH�$UDELF�VSHDNLQJ�FRPPXQLWLHV�LQ�WKH�*RODQ�+HLJKWV�ZHUH�LQYHVWLJDWHG�LQ�WKLV�
VWXG\��*KDMDU��0DMGDO�6KDPV��%XTDCDWKD��(LQ�4LQ\D��DQG�0DVD
GD��)LIW\�VL[�SDUWLFLSDQWV�ZKR�
JUHZ�XS� LQ�$UDELF�VSHDNLQJ� KRPHV�ZHUH� UHFUXLWHG��3DUWLFLSDQWV�ZHUH� LQYROYHG� LQ� WZR�PDLQ�
WDVNV�� D� OH[LFDO� HOLFLWDWLRQ� WDVN� DQG� DQ� LQWHUYLHZ� DERXW� PHWDOLQJXLVWLF� DZDUHQHVV� WRZDUGV�
YDULDWLRQ�� 7KH� UHVXOWV� VKRZHG� WKDW� HGXFDWLRQ� LV� D� VLJQLILFDQW� SUHGLFWRU� IRU� WKH� DPRXQW� RI�
YDULDWLRQ�XVHG�E\�VSHDNHUV� LQ�*KDMDU�� LQGLFDWLQJ� WKDW� WKRVH�ZKR�DWWHQGHG�KLJKHU�HGXFDWLRQ�
SURGXFHG�PRUH�YDULDQWV��)XUWKHUPRUH��LW�ZDV�IRXQG�WKDW�WKH�LQVWUXFWLRQ�ODQJXDJH�RI�$UDELF�LV�
D�VLJQLILFDQW�IDFWRU�LQ�SUHGLFWLQJ�WKH�XVDJH�RI�PRUH�VWDQGDUG�IRUPV� ��WKRVH�H[SRVHG�PRUH�WR�
$UDELF�DV�WKHLU�GRPLQDQW�LQVWUXFWLRQ�ODQJXDJH�SURGXFHG�PRUH�VWDQGDUG�IRUPV��,Q�FRQWUDVW��LQ�
WKH�+LOOV��WKHUH�ZHUH�QR�VLJQLILFDQW�IDFWRUV�SUHGLFWLQJ�ODQJXDJH�YDULDWLRQ�RU�FKDQJH�� 

7KLV� VWXG\� VHUYHG� WR� LQGLFDWH� WKDW� WKHUH� LV� D� GLVWLQFW� YDULHW\� RI�$UDELF� LQ� WKH�*RODQ�
+HLJKWV�FRPSDUHG�ZLWK�RWKHU�$UDELF�3DOHVWLQLDQ�YDULHWLHV�DFURVV�,VUDHO��:KLOH�ZH�H[SHFWHG�WR�
VHH�HYLGHQFH�RI�ODQJXDJH�FKDQJH��WKLV�VWXG\�IRXQG�QR�FOHDU�ORVV�RI�OH[LFDO�YDULDQWV�DFURVV�WKH�
DJH�JURXSV��7KH�LPSRUWDQFH�RI�HGXFDWLRQ�LQ�SUHGLFWLQJ�ODQJXDJH�YDULDWLRQ�FDQ�EH�LQWHUSUHWHG�
DV� D� SUR[\� IRU� PRELOLW\� UHIOHFWLQJ� LQFUHDVHG�PRELOLW\� DPRQJ� HGXFDWHG� LQGLYLGXDOV� �$O�:HU��
������� ,Q� DGGLWLRQ�� WKH� VSUHDG� RI� VWDQGDUG�$UDELF� LQ� IRUPDO� HGXFDWLRQ� LQ� ,VUDHO� DSSHDUV� WR�
LQIOXHQFH�WKH�XVH�RI�WKH�ORFDO�$UDELF��$PDUD�	�0DU¶L���������7KH�XQLTXH�JHRJUDSKLFDO�ORFDWLRQ�
RI�WKH�*RODQ�+HLJKWV�FDQ�SURYLGH�LQVLJKWV�LQWR�ODQJXDJH�YDULDWLRQ�DQG�FKDQJH�RI�RWKHU�$UDELF�
VSHDNLQJ�PLQRULWLHV�OLYLQJ�DW�ERUGHUOLQHV�LQ�WKH�0LGGOH�(DVW�� 

� 
)LJXUH����7KH�*RODQ�+HLJKWV� 
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KWWSV���GRL�RUJ���������R[IRUGKE������������������������ 

$PDUD��0���	�0DU¶L��$��$��5����������/DQJXDJH�HGXFDWLRQ�SROLF\��7KH�$UDE�PLQRULW\�LQ�,VUDHO�
�9RO������6SULQJHU�6FLHQFH�	�%XVLQHVV�0HGLD�� 

)HUJXVRQ��&��$����������'LJORVVLD��:RUG������������±���� 

*LOHV��+���	�3RZHVODQG��3����������$FFRPPRGDWLRQ�WKHRU\��,Q�6RFLROLQJXLVWLFV��SS�����±������
6SULQJHU�� 

+DFKLPL�� $�� �������� $UDELF� 'LDOHFW� &RQWDFW� DQG� &KDQJH� LQ� &DVDEODQFD�� 7KH� 5ROH� RI�
6LPSOLILFDWLRQ�DQG�6DOLHQFH� LQ� WKH�$GRSWLRQ� RI� D�0RUSKRV\QWDFWLF�9DULDEOH��$QWKURSRORJLFDO�
/LQJXLVWLFV�����������±���� 

+DHUL��1����������7KH�UHSURGXFWLRQ�RI�V\PEROLF�FDSLWDO��/DQJXDJH��VWDWH��DQG�FODVV�LQ�(J\SW��
&XUUHQW�$QWKURSRORJ\������������±����� 

0DQIUHGL��6����������'LDOHFW�PL[LQJ�DQG�GLDOHFW�OHYHOOLQJ�LQ�.RUGRIDQLDQ�%DJJDUD�$UDELF�  
�ZHVWHUQ� 6XGDQ��� '(37R� (67�� $5$%(6� (� ,6/$0��81,9�� =$5$*2=$�� 0HUULDP:HEVWHU��
��������5HOLF�DUHD��,Q�0HUULDP�:HEVWHU�FRP�GLFWLRQDU\�� 

7UXGJLOO��3����������'LDOHFWV�LQ�FRQWDFW��/DQJXDJH�LQ�6RFLHW\�����2[IRUG�DQG�1HZ�<RUN��%DVLO�
%ODFNZHOO�� 
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6W\OH� UHSHUWRLUH� LQ� SROLWLFDO� GLVFRXUVH�� SKRQHWLF� YDULDWLRQ� LQ� WKH� VSHHFK�RI� -RQDWKDQ�
5H\QROGV�03 

'U�7RP�'HYOLQ 

8QLYHUVLW\�RI�+XGGHUVILHOG 

 

7KLV�SDSHU�H[SORUHV�SKRQHWLF�YDULDWLRQ�LQ�WKH�VSHHFK�RI�D�SURPLQHQW�%ULWLVK�SROLWLFLDQ�ZKR�KDV�
FRPSHWLQJ�LQIOXHQFHV�RQ�KLV�VW\OH��7KH�PHPEHU�RI�SDUOLDPHQW�-RQDWKDQ�5H\QROGV�ZDV�ERUQ�LQ�
1RUWK�(DVW� (QJODQG�� FXUUHQWO\� UHSUHVHQWV� D� FRQVWLWXHQF\� LQ�1RUWK�:HVW� (QJODQG�� DQG� LV� D�
PHPEHU�RI� WKH�:HVWPLQVWHU�JRYHUQPHQW� LQ� /RQGRQ��PHDQLQJ� WKDW� WKUHH�GLVWLQFWLYH�(QJOLVK�
DFFHQWV��6XQGHUODQG��*UHDWHU�0DQFKHVWHU�DQG�5HFHLYHG�3URQXQFLDWLRQ�>53@��EHDU�LQIOXHQFH�
RQ�KLV�SURGXFWLRQ�� 

5HDOLVDWLRQV� RI� D� VHULHV� RI� YRZHO� �67587�� )$&(�� *2$7� LQ�:HOOV¶� ����� OH[LFDO� VHWV�� DQG�
FRQVRQDQW� YDULDEOHV� ��S�� W�� N���� ZKLFK� DUH� VKRZQ� WR� YDU\� DFURVV� WKHVH� WKUHH� YDULHWLHV�� DUH�
FRPSDUHG�DFURVV�IRXU�TXDOLWDWLYHO\�GLVWLQFW�GLVFRXUVH�W\SHV��FRPSULVLQJ��SROLWLFDO�VSHHFK��KHDG�
WR�KHDG�SROLWLFDO�LQWHUYLHZ��SROLWLFDO�SDQHO�LQWHUYLHZ��DQG�D�SRGFDVW�LQWHUYLHZ�DERXW�D�FRPSXWHU�
JDPH�±�DOO�FROOHFWHG�IURP�%%&�SROLWLFDO�WHOHYLVLRQ�SURJUDPPHV�DQG�D�<RX7XEH�SRGFDVW��7KLV�
SHUPLWV�DQ�DQDO\VLV�RI�5H\QROGV¶�RYHUDOO�VW\OH�DQG�WKH�GHJUHH�WR�ZKLFK�WKH�GLIIHUHQW�UHJLRQDO�
DQG�VRFLDO�LQIOXHQFHV�RQ�KLV�VSHHFK�FRPSHWH�ZLWK�HDFK�RWKHU��DQG�DOVR�DQ�H[SORUDWLRQ�RI�WKH�
H[WHQW�WR�ZKLFK�5H\QROGV�VW\OH�VKLIWV�DFFRUGLQJ�WR�GLIIHUHQW�GLVFRXUVH�W\SHV���� 

7KH�UHVXOWV�VKRZ�WKDW�5H\QROGV�PL[HV�QRUWKHUQ�IRUPV�IURP�WKH�DUHDV�ZKHUH�KH�JUHZ�XS�DQG�
FXUUHQWO\� UHVLGHV� DORQJVLGH� VWDQGDUG� YDULDQWV� PRUH� RIWHQ� IRXQG� LQ� 53��$� VW\OH� UHSHUWRLUH�
DSSURDFK��6KDUPD�������LV�DGRSWHG�WR�H[SORUH�GLIIHULQJ�YDULDQW�XVDJH�DFURVV�FRQWH[W��&HUWDLQ�
YDULDEOHV��)$&(��XQGHUJR�FDQRQLFDO�VW\OH�VKLIW�DFFRUGLQJ�WR�WKH� IRUPDOLW\�RI�WKH�LQWHUDFWLRQ��
ZLWK�VWDQGDUG�GLSKWKRQJDO�IRUPV�PRVW�IUHTXHQWO\�SURGXFHG�LQ�WKH�PRVW�IRUPDO�SROLWLFDO�VSHHFK��
DQG�VKRZLQJ�VLJQLILFDQWO\�GHFOLQLQJ�XVDJH�DV� WKH�GLVFRXUVH�EHFRPHV�PRUH�FRQYHUVDWLRQDO��
DQG�OHVV�SROLWLFDO��7KH�*2$7�YRZHO�VKRZV�WKH�RSSRVLWH�SDWWHUQ��ZLWK�KLJK�OHYHOV�RI�QRUWKHUQ�
PRQRSKWKRQJDO�YDULDQWV��VXJJHVWLQJ�LGHQWLW\�IDFWRUV�UHODWHG�WR�HLWKHU�5H\QROGV¶�XSEULQJLQJ�RU�
FXUUHQW�SODFH�RI�UHVLGHQFH��DQG�ZKLFK�EH�SROLWLFDOO\�XVHIXO� LQ�LQGLFDWLQJ�UHODWDELOLW\��)HW]HU�	�
%XOO��������)XUWKHUPRUH���W��LV�UDUHO\�JORWWDOOHG��DQG�VKRZV�QR�VW\OH�VKLIW�DW�DOO��ZKLFK�FDQ�EH�
DQDO\VHG�DV�D�GHVLUH�WR�LQGH[�FRPSHWHQFH�DQG�DUWLFXODF\�LQ�OLQH�ZLWK�RWKHU�VWXGLHV�RI�SROLWLFDO�
VSHHFK��3RGHVYD��5H\QROGV��&DOOLHU�	�%DSWLVWH��������6SHFLILF�ZRUGV�DSSHDU�WR�DFFHOHUDWH�WKH�
ZLGHU� WUHQGV� ZLWK� SROLWLFDOO\� LFRQLF� OH[LV� LQ� ZRUGV� OLNH� µJRYHUQPHQW¶� GHPRQVWUDWLQJ� PRUH�
VLJQLILFDQW�VKLIWV�±�D�ILQGLQJ�LQ�OLQH�ZLWK�RWKHU�VWXGLHV�RI�SROLWLFDO�ILJXUHV��LQFOXGLQJ�5H\QROGV¶�
FDELQHW� FROOHDJXH� (G� 0LOLEDQG� �.LUNKDP� 	� 0RRUH� ������ DQG� IRUPHU� OHDGHU� 7RQ\� %ODLU�
�5RVHZDUQH��������7KH�RYHUDOO�HIIHFW�H[WHQGV�H[LVWLQJ�LQGH[LFDO�RUGHUV�WR�FRQVWUXFW�D�SROLWLFDO�
LGHQWLW\�ZKLFK�EDODQFHV�UHODWDELOLW\�ZLWK�FRPSHWHQFH��� 

�������� 
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.LUNKDP��6DP�	�0RRUH��(PPD� ��������&RQVWUXFWLQJ�VRFLDO�PHDQLQJ� LQ�SROLWLFDO�GLVFRXUVH��
3KRQHWLF� YDULDWLRQ� DQG� YHUE� SURFHVVHV� LQ� (G� 0LOLEDQG¶V� VSHHFKHV�� /DQJXDJH� LQ� 6RFLHW\�
��������������� 

3RGHVYD��5REHUW��5H\QROGV��-HUPD\��&DOOLHU��3DWULFN�	�%DSWLVWH��-HVVLFD��������&RQVWUDLQWV�RQ�
WKH� VRFLDO� PHDQLQJ� RI� UHOHDVHG� �W���$� SURGXFWLRQ� DQG� SHUFHSWLRQ� VWXG\� RI� 8�6�� SROLWLFLDQV��
/DQJXDJH�9DULDWLRQ�DQG�&KDQJH��������������� 



5RVHZDUQH�'DYLG� ��������7RQ\�%ODLU� DQG�:LOOLDP�+DJXH�� 7ZR� QRUWKHUQHUV� KHDGLQJ� VRXWK��
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:HOOV��-RKQ���������$FFHQWV�RI�(QJOLVK��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV� 
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6DUFDVP�LV�D�FRPSOH[�FRPPXQLFDWLRQ�WRRO�ZKHUH�WKHUH�LV�D�PLVPDWFK�EHWZHHQ�ZKDW�LV�VDLG�
DQG�ZKDW�LV�PHDQW��3UHYLRXV�UHVHDUFK�KDV�IRFXVHG�RQ�YDULRXV�IHDWXUHV�RI�VDUFDVP�LQ�LVRODWLRQ�
�H�J��-RUJHQVHQ���������%U\DQW�	�)R[�7UHH��������%UDQRZVND�HW�DO���������DOWKRXJK�LW�UHTXLUHV�
VSHDNHUV� DQG� KHDUHUV� WR� UHO\� RQ� YDU\LQJ� SUDJPDOLQJXLVWLF� FXHV� WR� UHVROYH� WKH� PLVPDWFK��
%HFDXVH� LWV�KLJK�GHSHQGHQF\�RQ� WKH�FRQWH[W�� WKHUH� LV�QR�FRQYHQWLRQDOLVHG� IRUPXODH� IRU� LWV�
GHOLYHU\��7KLV�UHVHDUFK�DLPV�WR�XQGHUVWDQG�KRZ�VSHDNHUV�DQG�KHDUHUV�QHJRWLDWH�SRZHU��
LP�SROLWHQHVV�DQG�LGHQWLW\�E\�IRFXVLQJ�RQ�WKH�YDU\LQJ�OH[LFDO�DQG�SURVRGLF�FXHV�ZLWKLQ�WKH�
FRQWH[W�VDUFDVP�LV�SURGXFHG��7KH�VWXG\�H[SORUHV�VDUFDVWLF�UHPDUNV�LQ�7XUNLVK�ZKLFK�DLPV�WR�
H[SDQG� WKH� OHQV� RI� VRFLRSURVRGLF� DQG� VRFLRSUDJPDWLF� YDULDELOLW\� LQ� D� ODQJXDJH� RWKHU� WKDQ�
(QJOLVK���� 

,W�LV�GLIILFXOW�WR�FDSWXUH�VDUFDVP�LQ�GDLO\�LQWHUDFWLRQV��VHH�7DQQHQ���������7KHUHIRUH��WKH�GDWD�
FRPHV� IURP�DQ� LPSURYLVHG�7XUNLVK�FRPHG\�VKRZ��ZKHUH� WKHUH�DUH�DEXQGDQW� H[DPSOHV� RI�
VDUFDVP��7KH�VKRZ�LPLWDWHV�UHDO�OLIH�GLVFRXUVH�WKURXJK�LQYLWLQJ�PHPEHUV�RI�WKH�DXGLHQFH�WR�
WKH�VWDJH�WR�SHUIRUP�D�UROH�LQ�WKH�VWRU\��� 

,� LGHQWLILHG�VDUFDVWLF� UHPDUNV�EDVHG�RQ� WKH�SUHVHQFH�RI�� ���FULWLFLVP�����KXPRXU��DQG����DQ�
XQGHUO\LQJ�PHVVDJH�GLIIHUHQW�IURP�WKH�OH[LFDO�PHVVDJH��8VLQJ�WKH�VDUFDVWLF�UHPDUNV�LQ� WKH�
ILUVW����HSLVRGHV�RI�WKH�VKRZ��,�H[DPLQHG�WKH�IROORZLQJ�SURVRGLF�PHDVXUHPHQWV�DW�VHJPHQWDO�
OHYHO��PHDQ�I���VWDQGDUG�GHYLDWLRQ�RI�I���VSHHFK�UDWH��DQG�LQWHQVLW\�� 

,Q� DGGLWLRQ� WR� WKH� DERYH� SURVRGLF� PHDVXUHPHQWV� WR� GHVFULEH� WKH� YDULDWLRQ� LQ� FRQYH\LQJ�
VDUFDVP��,�XVHG�5HODWLRQDO�:RUN��5:��DV�WKH�WKHRUHWLFDO�IUDPHZRUN�WR�H[DPLQH�KRZ�SURVRGLF�
DQG�OH[LFDO�FKRLFHV�DUH�DW�SOD\�LQ�WKH�QHJRWLDWLRQ�RI�SRZHU��%HFDXVH�5:�FDSWXUHV�DOO�WKH�³ZRUN�
LQYHVWHG�E\�LQGLYLGXDOV�LQ�WKH�FRQVWUXFWLRQ��PDLQWHQDQFH��UHSURGXFWLRQ�DQG�WUDQVIRUPDWLRQ�RI�
LQWHUSHUVRQDO�UHODWLRQVKLSV´��/RFKHU�	�:DWWV��������S�������LW�SURYLGHV�DQ�XQGHUVWDQGLQJ�RI�KRZ�
SURVRGLF�YDULDWLRQ�LV�XVHG�DV�D�UHODWLRQDO�WRRO�LQ�WKH�FRQWH[W�� 

7KH�DQDO\VLV�KDV�XQGHUVFRUHG�KRZ�WKHVH�FXHV�DUH�XWLOLVHG�E\�D�VDUFDVWLF�VSHDNHU�DV�D�VW\OLVWLF�
WRRO�WR�VLJQDO�VDUFDVP�WR�WKH�DGGUHVVHH�DQG�DXGLHQFH�V��DV�ZHOO�DV�WR�GUDZ�D�OLQH�EHWZHHQ�
FKDUDFWHU�OHYHO� DQG� LQWHUSHUVRQDO�OHYHO� VDUFDVP� �� HLWKHU� H[DFHUEDWLQJ� RU� GLVJXLVLQJ� WKH�
PHVVDJH�WKURXJK�YRFDO�DQG�OH[LFDO�FXHV��:KHUH�WKHUH�LV�OHVV�SRWHQWLDO�IRU�IDFH�DJJUDYDWLRQ��
WKH�VDUFDVWLF�VSHDNHU�ZRXOG�RSW�IRU�D�KLJKHU�PHDQ�I��DORQJ�ZLWK�EROGHU�OH[LFDO�FKRLFHV��H�J��
UHOLJLRXVO\�FRQGHPQLQJ�ZRUGV����:KHUH�WKHUH�LV�PRUH�ULVN�RI�D�µQHJDWLYHO\�PDUNHG¶�EHKDYLRXU��
KH�ZRXOG�SUHIHU�D�µPXUPXULQJ�WRQH¶�XWLOLVLQJ�D�ORZHU�SLWFK�DQG�D�IDVWHQHG�VSHHFK�UDWH��7KHVH�
FXHV�LOOXVWUDWH�WKDW�WKH�KRVW�RI�WKH�VKRZ�XVHV�WKHVH�YDULDWLRQV�DV�DQ�5:�WRRO�±�RSHUDWLRQDOLVLQJ�
SURVRG\�DV�SDUW�RI�KLV�LGHQWLW\�DV�D�ILFWLRQDO�FKDUDFWHU�RU�DQ�H[SHULHQFHG�UHDO�OLIH�DFWRU��5:�
FRPHV� WR� WKH� IRUH� LQ�H[DPLQLQJ�QHJRWLDWLRQ�RI�SRZHU�DQG� WKH� IDFH�DJJUDYDWLRQ�SRWHQWLDO�RI�
VDUFDVP�DW�SOD\�LQ�WKH�GXDOLW\�RI�WKLV�FRQWH[W�� 

%\�EULQJLQJ�LQYHVWLJDWLRQV�RI�VSRQWDQHRXV�VDUFDVP�LQ�7XUNLVK��5:��DQG�DXGLHQFH�GHVLJQ��WKH�
UHVHDUFK�LV�D�ZRUN�WRZDUGV�H[SDQGLQJ�WKH�VFRSH�RI�VRFLRSURVRGLFV���D�QHZ�ILHOG�VXJJHVWHG�E\�
2¶5RXUNH�DQG�%DOWD]DQL��������� � 
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7KLV�SDSHU� LV�DQ� LQYHVWLJDWLRQ� LQWR�KRZ�YDULRXV� DFFHQW� IHDWXUHV� DOWHU� EHWZHHQ�VSHHFK�DQG�
VLJQLQJ�LQ�D�0LGGOHVERURXJK�FKRLU��7KLV�LV�SDUW�RI�D�ZLGHU�SURMHFW� LQYHVWLJDWLQJ�WKH�LQWHUSOD\�
EHWZHHQ� LGHQWLW\�� VLQJLQJ�� DQG� PHPEHUVKLS� RI� D� FKRLU� FRPPXQLW\� ZKLFK� LV� WDNLQJ� D�
GRFXPHQWDU\� DSSURDFK�� 7KH� LQWHUHVW� IRU� VRFLRSKRQHWLFV� LV� WKH� SRWHQWLDO� WR� H[SORUH� WKH�
UHODWLRQVKLS� EHWZHHQ� VLQJLQJ� DQG� VSHDNLQJ� LQ� D� VSHFLILF� FRPPXQLW\� QDYLJDWLQJ� D� UDQJH� RI�
LQIOXHQFHV�� 

3UHYLRXV�VWXGLHV�VXJJHVW� WKDW�FKRUDO�VLQJLQJ�LV�DVVRFLDWHG�ZLWK�VWDQGDUG�VRXWKHUQ�VWDQGDUG�
%ULWLVK�(QJOLVK��66%(���0DUVKDOO�HW�DO���������0RUULVVH\��������:LOVRQ���������,W�LV�LPSRUWDQW�
WR�QRWH�WKDW�FKRLU�VLQJLQJ�LV�D�EURDG�JHQUH�FRQWDLQLQJ�PDQ\�PXVLFDO�VW\OHV��7KH�SUHVHQW�GDWD�
LV�XQLTXH�LQ�EHLQJ�WDNHQ�IURP�D�FKRLU�WKDW�LVQ¶W�FODVVLFDOO\�WUDLQHG�DQG�KDV�D�UHSHUWRLUH�RI�VRQJV�
ZKLFK�LQFOXGH�JRVSHO��SRS��DQG�K\PQV��7KH�FKRLU�LV�DOVR�OHG�E\�WZR�LQGLYLGXDOV��RQH�LV�IURP�
0LGGOHVERURXJK��DQG�WKH�RWKHU�LV�IURP�1HZ�<RUN�±�ERWK�RI�ZKRP�ZLOO�LQIOXHQFH�WKH�VW\OH�DQG�
VRFLRSKRQHWLF�YDULDWLRQ�RI�WKH�FKRLU¶V�VLQJLQJ�� 

7UXGJLOO� ������� GHVFULEHV� D� WUHQG�ZKHUH�%ULWLVK� SRSXODU�PXVLF� VLQJHUV�PRGLI\� WKHLU� DFFHQW�
EHWZHHQ�VLQJLQJ� DQG�VSHDNLQJ�� VSHFLILFDOO\� E\�DGRSWLQJ�YDULRXV�$PHULFDQ�VSHHFK� IHDWXUHV�
ZKHQ�VLQJLQJ��VRPHWKLQJ�6LPSVRQ��������S������UHIHUV�WR�DV�WKH�µ86$���PRGHO¶��7KH�IROORZLQJ�
DUH� UHOHYDQW� IRU� WKH� SUHVHQW� VWXG\�� �L�� IURQWLQJ� DQG� VKRUWHQLQJ� RI� ��ޝܤ� WR� >D@� �LUUHVSHFWLYH� RI�
ZKHWKHU�WKLV�LV�3$/0�RU�%$7+����LL��PRQRSKWKRQJLVDWLRQ�RI�35,&(�WR�>Dޞ@���LLL��PHUJLQJ�RI�/27�
DQG�&$8*+7�YRZHOV��2XU�SDUWLFLSDQWV�DUH�EDVHG� LQ�0LGGOHVEURXJK��VXJJHVWLQJ�DQ�DFFHQW�
ZLWK� WKH� IROORZLQJ� YRZHO� IHDWXUHV�� PRQRSKWKRQJDO� )$&(� DQG� 0287+�� D� ODFN� RI� D�
67587�)227� VSOLW�� D�ZLGH�35,&(� GLSKWKRQJ�� DQG�PHUJHG�75$3�DQG�%$7+� �%HDO�� ������
S������+XJKHV�HW�DO���������SS����������/ODPDV���������7KHUHIRUH��ZH�FRQWUDVW�WKH�UHDOLVDWLRQ�
RI�YRZHOV�DFURVV�VSHDNLQJ�DQG�VLQJLQJ��FRQVLGHULQJ�KRZ�SDUWLFLSDQWV�DOLJQ�EHWZHHQ�86$����
0LGGOHVEURXJK�DQG�66%(�SUHGLFWLRQV��2YHUDOO��LW�LV�SUHGLFWHG�WKDW�WKH�SDUWLFLSDQWV�ZLOO�VSHDN�
ZLWK� 0LGGOHVERURXJK� IHDWXUHV� EXW� VLQJ� XVLQJ� ERWK� 66%(� DQG� 86$��� IHDWXUHV�� ,W� LV� DOVR�
SUHGLFWHG�WKDW�SDUWLFLSDQWV�ZLOO�PRYH�FORVHU� WRJHWKHU�LQ�WKHLU�VLQJLQJ��DOLJQLQJ�ZLWK�D�VKDUHG�
FKRLU�µVW\OH¶�� 

)RXU�LQGLYLGXDOV�ZHUH�UHFRUGHG�RYHU�PXOWLSOH�VHVVLRQV�LQ�������WZR�IHPDOHV�DQG�WZR�PDOHV��
$OO�KDYH�EHHQ�PHPEHUV�RI�WKH�FKRLU�IRU�DW�OHDVW�WZR�\HDUV��,QGLYLGXDOV�ZHUH�UHFRUGHG�VSHDNLQJ�
LQ�LQWHUYLHZV��FKDWWLQJ�LQIRUPDOO\��DQG�VLQJLQJ�LQ�WKH�FKRLU�VHWWLQJ��5HFRUGLQJV�ZHUH�VHJPHQWHG�
PDQXDOO\� LQ�3UDDW��%RHUVPD�	�:HHQLQN���������9RZHO�QRUPDOL]DWLRQ��ZKLFK�ZDV�FRPSOHWHG�
XVLQJ�WKH�:DWW�DQG�)DEULFLXV�PRGLILHG�PHWKRG��XVLQJ�WKH�YRZHOV���SDFNDJH�LQ�5��)DEULFLXV�HW�
DO���������.HQGDOO�	�7KRPDV��������� 

3UHOLPLQDU\� UHVXOWV� VXJJHVW� WKDW� SDUWLFLSDQWV� DOLJQHG�PRUH�ZLWK�66%(�ZKHQ� VLQJLQJ� LQ� WKH�
IROORZLQJ�ZD\V��D�ZLGHU�)227�67587�DQG�%$7+�75$3�VSOLW��D�PRUH�PRQRSKWKRQJDO�*2$7��
DQG� D� PRUH� RSHQ� 0287+� RQVHW�� 6RPH� DOLJQPHQW� DZD\� IURP� 86$��� FDQ� EH� VHHQ� LQ� D�
PDLQWHQDQFH� RI� D� /27�7+28*+7� VSOLW� DFURVV� VSHDNLQJ� DQG� VLQJLQJ�� DQG�PRQRSKWKRQJDO�
VXQJ�)$&(��3DUWLFLSDQWV�DOVR�PRYHG�FORVHU�WR�RQH�DQRWKHU�LQ�WHUPV�RI�RYHUDOO�YRZHO�VSDFH�
ZKHQ�VLQJLQJ��VHH�)LJXUH����ZKLFK�VXJJHVWV�D�FR�FUHDWLRQ�RI�D�VXQJ�FKRLU�VW\OH�� 

� 

� 



� 
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)LJXUH����1RUPDOL]HG�)�a)��SORWV�VKRZLQJ�LQGLYLGXDO�YRZHO�VSDFHV�DFURVV�VLQJLQJ��WRS��DQG�
VSHDNLQJ��ERWWRP��� 
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&OLQLFDO�$XGLRORJ\��6SHHFK�DQG�/DQJXDJH��&$6/��5HVHDUFK�&HQWUH 
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/LVWHQHUV�IRUP�MXGJPHQWV�DERXW�D�VSHDNHU¶V�SHUVRQDOLW\�DIWHU�PLQLPDO�H[SRVXUH�WR�WKHLU�
VSHHFK� >�@�� 3UHYLRXV� VWXGLHV� KDYH� VKRZQ� WKDW� UHJLRQDO� DFFHQWV� FDQ� VLJQLILFDQWO\� LQIOXHQFH�
OLVWHQHUV¶�VRFLDO�HYDOXDWLRQV�RI�VSHDNHUV�±�HYHQ�ZKHQ�LQGH[LFDO�GLIIHUHQFHV�DUH�FRQWUROOHG�IRU�
E\�XVLQJ�D�PDWFKHG�JXLVH�WHFKQLTXH�>�@��7KHUH�LV�DOVR�FOHDU�HYLGHQFH�WKDW�SLWFK�KHLJKW��DV�ZHOO�
DV�IRUPDQW�KHLJKW�DQG�GLVSHUVLRQ��UHIOHFWLQJ�GLIIHUHQW�YRFDO�WUDFW�OHQJWKV���LQIOXHQFH�SHUVRQDOLW\�
DWWULEXWLRQ�� H�J�� >�@�� +RZHYHU�� KRZ� DFFHQW�� SLWFK�� DQG� IRUPDQW� FKDUDFWHULVWLFV� LQWHUDFW� WR�
LQIOXHQFH� OLVWHQHU� MXGJPHQWV� LV� QRW� NQRZQ�� 7KH� WZR� VWXGLHV� UHSRUWHG� KHUH� V\VWHPDWLFDOO\�
H[SORUH�OLVWHQHUV¶�SHUVRQDOLW\�DWWULEXWLRQV�E\�YDU\LQJ�WKH�DFFHQW��SLWFK��DQG�IRUPDQW�KHLJKW�RI�
WKH�VSHDNHUV�WKH\�MXGJH�� 
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7KH�ILUVW�VWXG\�LQYHVWLJDWHG�FKDQJHV�LQ�SHUVRQDOLW\�DWWULEXWLRQ� IRU�VSHHFK�WKDW�RQO\�GLIIHUV�LQ�
DFFHQW��)RU�WKH�VSHHFK�VWLPXOL�����PDOH�'XQGRQLDQ�ELGLDOHFWDO�VSHDNHUV�ZHUH�UHFUXLWHG��7KHVH�
VSHDNHUV�FRXOG�FRPIRUWDEO\�SURGXFH�6FRWWLVK�6WDQGDUG�(QJOLVK��66(��DQG�'XQGRQLDQ�6FRWV�
�''1��� (DFK� VSHDNHU� UHFRUGHG� ��� VWDWHPHQWV�� VL[� 66(� VHQWHQFHV� DORQJ� ZLWK� WKH� ''1�
HTXLYDOHQW��(�J���µ6KH�ZRUH�D�EURZQ�MDFNHW¶�YHUVXV�µ6KH�ZRUH�D�EURRQ�MDLNHW¶������QDWLYH�(QJOLVK�
VSHDNHUV�ZHUH�UHFUXLWHG�YLD�3UROLILF��UDQGRPO\�DVVLJQHG�WR�RQH�RI�WZR�SHUFHSWLRQ�VWXGLHV��DQG�
ZHUH�HLWKHU�DVNHG�ZKHWKHU�WKH�VSHDNHU�VRXQGHG�HPSDWKHWLF�RU�PDQLSXODWLYH���5HVXOWV�VKRZHG�
D�VLJQLILFDQW�HIIHFW�RI�DFFHQW�RQ�ERWK�HPSDWK\�DQG�PDQLSXODWLRQ�DWWULEXWLRQ�� 
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7KLV� SUHVHQWDWLRQ� H[SORUHV� WKH� H[SHULHQFHV� DQG� ILQGLQJV� IURP� WKH� 5HDO�7DON� (DVW� /RQGRQ�
SURMHFW��D�FROODERUDWLRQ�EHWZHHQ�OLQJXLVWV�DW�4XHHQ�0DU\�8QLYHUVLW\�RI�/RQGRQ�DQG�WKH�(DVW�
/RQGRQ�FRPPXQLW\��(DVW�/RQGRQ�LV�D�UHJLRQ�RI�LQFUHGLEOH�OLQJXLVWLF�GLYHUVLW\��KLVWRULFDOO\�KRPH�
WR�VSHDNHUV�RI�&RFNQH\�DQG�QRZ�KRVWLQJ�D�UDQJH�RI�HWKQLF�DQG�QDWLRQDO�EDFNJURXQGV�DV�ZHOO�
DV� PDQ\� VSHDNHUV� RI� 0XOWLFXOWXUDO� /RQGRQ� (QJOLVK� �0/(�� �&KHVKLUH� HW� DO�� ������� 7KHVH�
YDULHWLHV��KRZHYHU��UHPDLQ�ORZ�LQ�SUHVWLJH�DQG�YLVLELOLW\�FRPSDUHG�WR�RWKHU�YDULHWLHV�VSRNHQ�LQ�
/RQGRQ�VXFK�DV�5HFHLYHG�3URQXQFLDWLRQ�RU�6WDQGDUG�6RXWKHUQ�%ULWLVK�(QJOLVK��.LUFKHU�	�)R[�
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7KH�SURMHFW�KDG� WZR�JRDOV��WR�HOHYDWH�WKH�GLYHUVLW\�RI�(DVW�/RQGRQ�ZD\V�RI�VSHDNLQJ��IURP�
&RFNQH\�WR�0/(�DQG�EH\RQG��EULQJLQJ�DERXW�JUHDWHU�SULGH�LQ�WKH�ZD\V�RI�VSHDNLQJ�DPRQJVW�
ORFDO�SHRSOH��%HDO�������-RKQVWRQH�������DQG�WR�VWXG\�WKH�HQUHJLVWHUPHQW��L�H��WKH�VRFLDO�DQG�
GLVFXUVLYH�FRQVWUXFWLRQ�RI�ZD\V�RI�VSHDNLQJ��$JKD�������-RKQVWRQH��������LQ�/RQGRQ�VSHHFK�
FRPPXQLWLHV��7KH�UHVHDUFKHUV�UHFHLYHG�D�JUDQW�IRU�WKLV�SURMHFW�WKURXJK�4XHHQ�0DU\�8QLYHUVLW\�
RI�/RQGRQ¶V�&HQWUH�IRU�3XEOLF�(QJDJHPHQW��,Q�D�VHULHV�RI�ZRUNVKRSV�ZLWK�D�ORFDO�FRPPXQLW\�
FHQWUH�� ORFDO�GHVLJQHUV�DQG�FRPPXQLW\�PHPEHUV��ZH�GHVLJQHG�DQG�PDQXIDFWXUHG�EDGJHV��
WRWH�EDJV��KDWV�DQG�W�VKLUWV�SURXGO\�GLVSOD\LQJ�OH[LFDO�LWHPV�WKDW�FRPPXQLW\�PHPEHUV�GHHPHG�
LPSRUWDQW��HPEOHPDWLF�RU�PHDQLQJIXO��7KLV�PHUFKDQGLVH�ZDV�WKHQ�JLYHQ�DZD\�DW�FRPPXQLW\�
IHVWLYDOV��LQ�ZKLFK�D�GLYHUVH�UDQJH�RI�ORFDO�SHRSOH�ZHUH�DOVR�HQJDJHG�LQ�ODQJXDJH�JDPHV�DQG�
IXUWKHU� FUHDWLYH� H[HUFLVHV�� 7KH� LQIRUPDO� HQJDJHPHQW� DQG� LQWHUDFWLRQ� HQDEOHG� E\� WKHVH�
DFWLYLWLHV� \LHOGHG� YDOXDEOH� GDWD� RQ� WKH� VRFLDO� PHDQLQJV�� UHSHUWRLUHV�� DQG� LGHRORJLHV�
HQUHJLVWHUHG�IRU�/RQGRQ�GLDOHFWV��7KLV�PHWDGLVFXUVLYH�GDWD�SURYLGHV�LQVLJKWV�LQWR�IRON�VSHOOLQJV�
RI�QRQ�VWDQGDUG�OH[LFDO�LWHPV��GLIIHUHQW�VRFLDO�LQGH[LFDOLWLHV�IRU�LQGLYLGXDO�VKLEEROHWKV��DQG�WKH�
SURFHVV�RI�DVVHVVLQJ�ORFDO�WHUPV�IRU�WKHLU�HPEOHPDWLF�IXQFWLRQ�DQG�FRPPRGLILFDWLRQ�SRWHQWLDO� 
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LWV�VLJQLILFDQFH�IRU�WKH�HWKQRJUDSKLF�VWXG\�RI�HQUHJLVWHUPHQW�LQ�WKH�VSHHFK�FRPPXQLW\��ZKDW�
IXWXUH�LQYHVWLJDWLRQV�RI�D�VLPLODU�W\SH�PLJKW� OHDUQ�IURP�5HDO�7DON��DQG�KRZ�SURMHFWV�OLNH�WKLV�
PLJKW�EH�VXFFHVVIXO�LQ�WKH�IXWXUH� 
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&KHVKLUH��-HQQ\��3DXO�.HUVZLOO��6XH�)R[�	�(LYLQG�7RUJHUVHQ��������&RQWDFW��WKH�IHDWXUH�SRRO�DQG�WKH�
VSHHFK� FRPPXQLW\�� 7KH� HPHUJHQFH� RI� 0XOWLFXOWXUDO� /RQGRQ� (QJOLVK�� -RXUQDO� RI�
6RFLROLQJXLVWLFV�����������±���� 



&ROH�� $PDQGD�� ������ 'LVDPELJXDWLQJ� ODQJXDJH� DWWLWXGHV� KHOG� WRZDUGV� VRFLRGHPRJUDSKLF�
JURXSV�DQG�JHRJUDSKLF�DUHDV�LQ�6RXWK�(DVW�(QJODQG��-RXUQDO�RI�/LQJXLVWLF�*HRJUDSK\�������
��±����KWWSV���GRL�RUJ���������MOJ�������� 

-RKQVWRQH��%DUEDUD��������3LWWVEXUJKHVH�VKLUWV��&RPPRGLILFDWLRQ�DQG�WKH�HQUHJLVWHUPHQW�RI�
DQ�XUEDQ�GLDOHFW��$PHULFDQ�6SHHFK�����������±���� 
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DO���3HWHU�/DQJ� 

.LUFKHU��5XWK�	�6XH�)R[��������$WWLWXGHV�WRZDUGV�0XOWLFXOWXUDO�/RQGRQ�(QJOLVK��LPSOLFDWLRQV�
IRU� DWWLWXGH� WKHRU\� DQG� ODQJXDJH� SODQQLQJ�� -RXUQDO� RI� 0XOWLOLQJXDO� DQG� 0XOWLFXOWXUDO�
'HYHORSPHQW��,QIRUPD�8.� 
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,Q�RXU�ILUVW�OHDUQHG�ODQJXDJHV��VRFLROLQJXLVWLF�QRUPV�DUH�DFTXLUHG�LQ�HDUO\�FKLOGKRRG�WKURXJK�
LQWHUDFWLRQ� ZLWK� RXU� FDUHJLYHUV� �6PLWK� HW� DO� ������� %XW� ZKLFK� IDFWRUV� GHWHUPLQH� D� \RXQJ�
SHUVRQ¶V�DELOLW\�WR�DFTXLUH�WKH�LQWULFDWH�VRFLROLQJXLVWLF�QRUPV�RI�D�QHZ�FRPPXQLW\�WKH\�HQWHU�
DIWHU�HDUO\�FKLOGKRRG"�:H�NQRZ�WKDW�IDFWRUV�VXFK�DV�FRPPXQLW\�RI�SUDFWLFH�HQJDJHPHQW�SOD\�
D�UROH��1DQFH�������+RZOH\��������VXFK�WKDW�VKDUHG�HQJDJHPHQW�ZLWK�FRPPXQLW\�PHPEHUV�
ZLOO�UHVXOW�LQ�LQFUHDVHG�H[SRVXUH�WR�VRFLROLQJXLVWLF�QRUPV��%XW�WR�ZKDW�H[WHQW�DUH�PLJUDQWV�DEOH�
WR�FRQVWUXFW�QHZ�VRFLROLQJXLVWLF�LGHQWLWLHV�IRU�WKHPVHOYHV�E\�DJHQWLYHO\�SRVLWLRQLQJ�WKHPVHOYHV�
LQ�WKH�VRFLDO�ODQGVFDSH"�� 

�� 
7KH� RXWFRPH� RI� VKDUHG� HQJDJHPHQW� ZLWK� FRPPXQLW\� PHPEHUV� KDV� EHHQ� VKRZQ� E\�
>$QRQ\PLVHG@� ������� ������ ������ LQ� KHU� H[SORUDWLRQ� RI� WKH� DFTXLVLWLRQ� RI� VRFLROLQJXLVWLF�
YDULDWLRQ� SDWWHUQV� E\� \RXQJ� 3ROLVK� PLJUDQWV� LQ� D� *ODVJRZ� VHFRQGDU\� VFKRRO�� 7KHVH�
SDUWLFLSDQWV�KDG�EHHQ�ERUQ�LQ�3RODQG�DQG�PRYHG�WR�*ODVJRZ�EHWZHHQ�WKH�DJHV�RI���DQG�����
DQG�ZHUH��DW�WKH�WLPH�RI�WKH�VWXG\��DJHG��������$FURVV�IRXU�VRFLROLQJXLVWLF�YDULDEOHV��OH[LFDO��
PRUSKRSKRQRORJLFDO��SKRQHWLF�DQG�PRUSKRV\QWDFWLF��WKH\�VKRZHG�YHU\�VLPLODU�VRFLROLQJXLVWLF�
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VRFLROLQJXLVWLF�EHKDYLRXU�RI�\RXQJ�PLJUDQWV�DWWHQGLQJ�VHFRQGDU\�VFKRRO�LQ�*ODVJRZ��KRZHYHU��
WKLV�WLPH�WKH�FRUH�SDUWLFLSDQWV�DUH�D�IULHQGVKLS�JURXS�PDGH�XS�RI�0XVOLP�JLUOV�IURP�WKH�0LGGOH�
(DVW��1RUWK�$IULFD�DQG�6RXWK�$VLD��0(1$6$��UHJLRQ��8QOLNH�WKH�3ROLVK�JURXS��ZKR�ZHUH�DOO�
:KLWH��ZLWK�QR�YLVXDO�PDUNHUV�RI�GLIIHUHQFH�IURP�WKHLU�PDMRULW\�:KLWH�6FRWWLVK�FODVVPDWHV��WKH�
0(1$6$� JURXS� DUH� DOO� NLGV� RI� FRORXU� ZKR� ZHDU� WKH� KLMDE�� 7KH\� DOVR� VKDUH� PLJUDWLRQ�
H[SHULHQFHV�WKDW�GLIIHU�IURP�WKH�3ROLVK�JURXS��PRVW�DUH�IRUFHG�PLJUDQWV�IURP�IRUPHUO\�ZHDOWK\�
IDPLOLHV�� DQG� KDYH� H[SHULHQFHG� GRZQZDUG� VRFLDO� PRELOLW\� DORQJVLGH� WKHLU� JHRJUDSKLFDO�
PRELOLW\��$OWKRXJK�FXUUHQWO\�RQO\� LQ� WKH� ILHOGZRUN� SKDVH�� WKH�RYHUDOO� VRFLROLQJXLVWLF� SDWWHUQV�
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WKH� QHZ� SURMHFW� VHHNV� WR� XQGHUVWDQG� KRZ� HWKQLFLW\�� UDFH�� UHOLJLRQ�� VRFLDO� FODVV�� ODQJXDJH�
EDFNJURXQG��DQG�VRFLDO�SUDFWLFH�LQWHUVHFW��.LUNKDP�������WR�H[SODLQ�VRFLROLQJXLVWLF�DFTXLVLWLRQ�
LQ�D�QHZ�ODQJXDJH��2XU�DELOLW\�WR�XQGHUVWDQG�DQG�DQDO\VH�WKLV�LQWHUVHFWLRQDOLW\�LV�HQKDQFHG�E\�
RXU�SDUWLFLSDWRU\�PHWKRGRORJLFDO�DSSURDFK��ZKLFK�ZH�GHVFULEH�LQ�WKLV�SDSHU��,W�SURYLGHV�LQVLJKW�
LQWR� \RXQJ�PLJUDQWV¶� XQGHUVWDQGLQJV�RI� ODQJXDJH�� DQG� WKHLU�PRWLYDWLRQV�DQG�DJHQF\� LQ� WKH�
DFTXLVLWLRQ�SURFHVV��,Q�WKLV�SDSHU��ZH�GHVFULEH�VRPH�HDUO\�ILQGLQJV�DQG�K\SRWKHVLVH�WKDW�WKH�
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&KDQJH�������������� 

  



7KH�LQIOXHQFH�RI�ODQJXDJH�HQYLURQPHQW�RQ�(QJOLVK�VSHHFK�SURGXFWLRQ�DQG�SHUFHSWLRQ�
E\ 
6RPDOL�KHULWDJH�FKLOGUHQ�LQ�(DVW�/RQGRQ 
 
Madlen Jones, Kathleen McCarthy and Gwen Brekelmans 
Queen Mary University London 
 
� 
0XOWLOLQJXDO�FKLOGUHQ��ZKR�SUHGRPLQDQWO\�VSHDN�WKHLU�KHULWDJH�ODQJXDJH��GLVSOD\�GHYHORSPHQWDO�
VKLIWV� LQ� VSHHFK� SURFHVVLQJ� DQG� SURGXFWLRQ� GXULQJ� HDUO\� FKLOGKRRG� ±� LQLWLDOO\� GLVSOD\LQJ� /��
SDWWHUQV� WKDW� UHIOHFW� WKHLU� KHULWDJH� ODQJXDJH� �/���� DQG� ODWHU� GHPRQVWUDWLQJ� FKDQJHV� LQ� WKH�
GLUHFWLRQ� RI� WKH� ZLGHU� FRPPXQLW\� ZLWK� LQFUHDVHG� H[SRVXUH� WR� WKH� VRFLHWDO� ODQJXDJH� �/���
�.LUNKDP�	�0F&DUWK\��������/HH�	�,YHUVRQ��������0F&DUWK\�HW�DO����������,QGLYLGXDO�FKLOGUHQ�
DOVR� IROORZ�GL,HUHQW� GHYHORSPHQWDO� WUDMHFWRULHV�GHSHQGLQJ�RQ� ODQJXDJH� H[SRVXUH�DQG� WKHLU�
VRFLDO�HQYLURQPHQW��4XD\�	�0RQWDQDUL���������,Q�DGGLWLRQ�WR�OHDUQLQJ�WR�QDYLJDWH�WKH�VRXQG�
V\VWHPV�RI�PXOWLSOH�ODQJXDJHV��FKLOGUHQ�LQ�XUEDQ�PXOWLOLQJXDO�FRPPXQLWLHV�DUH�DOVR�GHYHORSLQJ�
XQLTXH� ZD\V� RI� VSHDNLQJ� LQIOXHQFHG� E\� WKH� YDULRXV� ODQJXDJHV�� GLDOHFWV� DQG� DFFHQWV� WKDW�
VXUURXQG�WKHP��)RU�H[DPSOH��VRPH�ELOLQJXDO�FKLOGUHQ�SURGXFH�(QJOLVK�VSHHFK�WKDW�FRQWDLQV�D�
FRPELQDWLRQ� RI� UHJLRQDO� %ULWLVK� (QJOLVK� DFFHQW� IHDWXUHV� DQG� IHDWXUHV� LQIOXHQFHG� E\� WKHLU�
KHULWDJH�ODQJXDJH��.KDWWDE���������7KH�FXUUHQW�VWXG\�HPSOR\V�D�ORQJLWXGLQDO�GHVLJQ�WR�WUDFN�
WKH�GHYHORSLQJ�(QJOLVK�VSHHFK�V\VWHP��SHUFHSWLRQ�DQG�SURGXFWLRQ��RI�6RPDOL�KHULWDJH�FKLOGUHQ�
LQ�(DVW�/RQGRQ�SULPDU\�VFKRROV��6SHFLILFDOO\��WKH�SURMHFW�DLPV����WR�LQYHVWLJDWH�WKH�VWUXFWXUDO�
LQIOXHQFHV�RI� WKH�6RPDOL� ODQJXDJH�RQ� WKH�VSHHFK�SURGXFWLRQ�DQG�SHUFHSWLRQ�RI�FKLOGUHQ�DW�
GL,HUHQW� VWDJHV� LQ� WKHLU� (QJOLVK� GHYHORSPHQW�� ��� WR� H[SORUH� WKH� LQIOXHQFH� RI� ODQJXDJH�
HQYLURQPHQW�DQG�FRPPXQLFDWLYH�QHWZRUN�RQ�FKLOGUHQ¶V�LQGLYLGXDO�GHYHORSPHQWDO�WUDMHFWRULHV�� 

� 
7KLUW\�FKLOGUHQ�DJHG�����\HDUV�IURP�6RPDOL�VSHDNLQJ�IDPLOLHV�LQ�(DVW�/RQGRQ�DUH�WDNLQJ�SDUW�
LQ�WKUHH�WDVNV�LQ�6SULQJ����������D�SLFWXUH�QDPLQJ�WDVN�����DQ�;$%�VRXQG�GLVFULPLQDWLRQ�WDVN��
���D�VSRW�WKH�GL,HUHQFH�WDVN��'LDSL[�WDVN��%DNHU�	�+D]DQ��������FRPSOHWHG�ZLWK�D�IULHQG�RU�
VLEOLQJ�� 7DVNV� �� DQG� �� ZLOO� PHDVXUH� WKH� H[WHQW� WR� ZKLFK� FKLOGUHQ� KDYH� DFTXLUHG� (QJOLVK�
YRLFHOHVV�YRLFHG�FRQWUDVWV�WKDW�DUH�QRW�SUHVHQW�LQ�6RPDOL���S�E����V�]����I�Y���DQG�LQYHVWLJDWH�/��
LQIOXHQFHV�RQ�WKHVH�FKLOGUHQ¶V�SURGXFWLRQ�DQG�SHUFHSWLRQ�RI� OHVV�IDPLOLDU�/��VRXQGV��7DVN���
LQYHVWLJDWHV�VSHHFK�SURGXFWLRQ�SDWWHUQV�LQ�QDWXUDO�LQWHUDFWLRQV�ZLWK�WKHLU�ELOLQJXDO�SHHUV�DQG�
H[SORUHV�WKH�GL,HUHQW� OLQJXLVWLF� IHDWXUHV��H�J��IHDWXUHV�W\SLFDO�RI�6RPDOL�DFFHQWHG�(QJOLVK�RU�
(DVW�/RQGRQ�(QJOLVK�� WKH\�KDYH�DFTXLUHG�� ,QIRUPDWLRQ�DERXW�HDFK�FKLOG¶V�XQLTXH� ODQJXDJH�
HQYLURQPHQW� DQG� FRPPXQLFDWLYH� QHWZRUN� ZLOO� EH� FROOHFWHG� IURP� WKHLU� FDUHJLYHUV� XVLQJ� DQ�
LQWHUYLHZ�EDVHG�TXHVWLRQQDLUH�� 

� 
5HVXOWV�IURP�7DVNV���DQG���DUH�H[SHFWHG�WR�VKRZ�(QJOLVK�VRXQGV�QRW�IRXQG�LQ�6RPDOL���S��]��
Y���WR�EH�DFTXLUHG�ODWHU�WKDQ�VRXQGV�WKDW�DUH�IRXQG�LQ�ERWK�ODQJXDJHV��ZLWK�\RXQJHU�FKLOGUHQ�
DQG� FKLOGUHQ� ZLWK� OHVV� (QJOLVK� H[SHULHQFH� GHPRQVWUDWLQJ� JUHDWHU� LQIOXHQFHV� IURP� 6RPDOL��
&KLOGUHQ�ZKR�UHFHLYH�LQFUHDVHG�DQG�PRUH�GLYHUVH�OLQJXLVWLF�LQSXW�DQG�H[SRVXUH�DUH�H[SHFWHG�
WR�GHPRQVWUDWH�PRUH�DGYDQFHG�SURGXFWLRQ�DQG�SHUFHSWLRQ�RI�(QJOLVK�VRXQGV��'DWD�IURP�7DVN�
��ZLOO�DOORZ�XV�WR�REVHUYH�KRZ�WKH�QDWXUDO�(QJOLVK�VSHHFK�RI�6RPDOL�GRPLQDQW�FKLOGUHQ�VRXQGV�
DW�GL,HUHQW� GHYHORSPHQWDO� VWDJHV� DQG� WR� H[SORUH� WKH�H[WHQW� WR�ZKLFK� WKHLU� VSHHFK� IHDWXUHV�
UHIOHFW�WKHLU�ODQJXDJH�HQYLURQPHQW��7RJHWKHU��UHVXOWV�ZLOO�KHOS�WR�LGHQWLI\�SDWWHUQV�LQ�WKH�(QJOLVK�
DFTXLUHG�E\�FKLOGUHQ�ZLWK�/��6RPDOL��DQ�XQGHUVWXGLHG�\HW�SUHYDOHQW�ODQJXDJH�LQ�(DVW�/RQGRQ��
DQG� WR� FRQVLGHU� KRZ� LQGLYLGXDO� GL,HUHQFHV� LQ� OLQJXLVWLF� H[SHULHQFH� LQIOXHQFH� WKHLU� XQLTXH�
GHYHORSPHQWDO�WUDMHFWRULHV��� 
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.LUNKDP��6���	�0F&DUWK\��.��0��������$FTXLULQJ�DOORSKRQLF�VWUXFWXUH�DQG�SKRQHWLF�GHWDLO�LQ�D�ELOLQJXDO�
FRPPXQLW\��7KH�SURGXFWLRQ�RI�ODWHUDOV�E\�6\OKHWL�(QJOLVK�ELOLQJXDO�FKLOGUHQ�� ,-%������������±
����� 

/HH��6��$��	�,YHUVRQ��*��.��������6WRS�FRQVRQDQW�SURGXFWLRQV�RI�.RUHDQ�(QJOLVK�ELOLQJXDO�FKLOGUHQ��
%/&���������±����� 

0F&DUWK\�� .�� 0��� HW� DO�� ������ 6SHHFK� SHUFHSWLRQ� DQG� SURGXFWLRQ� E\� VHTXHQWLDO� ELOLQJXDO�
FKLOGUHQ�� 

$�ORQJLWXGLQDO�VWXG\�RI�927�DFTXLVLWLRQ��&KLOG�'HY�����������±������ 

4XD\��6���	�0RQWDQDUL��6��������(DUO\�ELOLQJXDOLVP��)URP�GL,HUHQWLDWLRQ�WR�WKH�LPSDFW�RI�IDPLO\�
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8QOLNH�PDQ\�RWKHU�(QJOLVK�GLDOHFWV��WKH�VRFLROLQJXLVWLF�FRQVWUDLQWV�RQ�6FRWWLVK�(QJOLVK�YRZHOV�
DUH�UDWKHU�OHVV�ZHOO�XQGHUVWRRG�WKDQ�IRU�FRQVRQDQWV��:KDW�H[LVWV�IRU�DGXOWV�DQG�RU�DGROHVFHQWV�
VKRZV�GLIIHUHQWLDWLRQ�LQ�YRZHO�TXDOLW\�E\�VRFLDO�FODVV��JHQGHU��DQG�UHJLRQDO�GLDOHFW��HVSHFLDOO\�
IRU� WKH� %227� �a*226(�)227��� %,7� �a.,7��� DQG� &$7� �a75$3�%$7+�3$/0�� YRZHOV� �H�J��
0DFDXOD\��������-RKQVWRQ�� 
������+DOO�/HZ�HW�DO���������DORQJVLGH�UHDO�WLPH�FKDQJHV�WR�&27��*2$7�DQG�%227�LQ�*ODVJRZ�
�6WXDUW6PLWK�HW�DO����������6RFLROLQJXLVWLF�WKHRU\�SUHGLFWV�WKDW�DV�FKLOGUHQ�OHDYH�WKHLU�FDUHJLYHUV�
DQG� MRLQ� WKHLU� SHHUV� LQ� SULPDU\� VFKRRO�� WKHLU� OLQJXLVWLF� YDULDWLRQ� ZLOO� VKLIW� IURP� FDUHJLYHUV¶�
SDWWHUQV�DQG�XQGHUJR�µYHUQDFXODU�UHRUJDQL]DWLRQ¶�WRZDUGV�FKDQJLQJ�FRPPXQLW\�QRUPV�/DERY��
�������:KLOVW�WKLV�LV�FRQILUPHG�IRU�7�JORWWDOOLQJ�LQ�6FRWWLVK�(QJOLVK��6PLWK�+ROPHV�(OOLRWW���������
SUHYLRXV�ZRUN� RQ� YRZHOV� LQ� 6FRWWLVK� FKLOGUHQ� VXJJHVWV�PRUH� FRPSOH[� SDWWHUQV� �5RPDLQH��
������VHH�DOVR�%ODFN�&ODUN������RQ�1HZ�=HDODQG�(QJOLVK�SUHVFKRROHUV���7R�GDWH��WKHUH�KDV�
EHHQ� QR�V\VWHPDWLF�DFRXVWLF� DQDO\VLV�RI�6FRWWLVK�FKLOGUHQ¶V� YRZHOV� DV� WKH\�QHJRWLDWH� WKHLU�
SULPDU\�VFKRRO�\HDUV�������\HDUV������ 

+HUH�ZH�SUHVHQW�UHVXOWV�IURP�D�VWXG\�RI�6FRWWLVK�FKLOG�VSHHFK��IURP�����������\HDU�ROG�FKLOGUHQ�
LQ�WKUHH�DJH�FRKRUWV�FRUUHVSRQGLQJ�WR�6FRWWLVK�SULPDU\�FODVVHV��������a�������������\HDUV���
LGHQWLI\LQJ� DV� IHPDOH�PDOH� ����������� :H� H[DPLQH� )/((&(�� .,7�� )$&(�� '5(66�� &$7��
67587��&27��*2$7��%227��DV�SURGXFHG�LQ�D�SLFWXUH�QDPLQJ�WDVN��5HFRUGLQJV�ZHUH�DXWR�
WUDQVFULEHG�E\�:KLVSHU;��%DLQ�HW�DO����������PDQXDOO\�FRUUHFWHG��WKHQ�IRUFH�DOLJQHG�XVLQJ�0)$�
�0F$XOLIIH�HW�DO����������7KH�DOLJQHG�WDUJHW�YRZHOV�ZHUH�KDQGFKHFNHG�EHIRUH�XVLQJ�3RO\JORW�
�0F$XOLIIH� HW� DO��� ������ WR� H[WUDFW� VWDWLF�PHDQ� ILUVW�VHFRQG� IRUPDQW�PHDVXUHV��ZKLFK�ZHUH�
WULPPHG��%UDQG�HW�DO���������DQG�/REDQRY�QRUPDOLVHG��)��	�)��ZHUH� MRLQWO\�PRGHOOHG� LQ�D�
PXOWLYDULDWH�%D\HVLDQ�UHJUHVVLRQ�PRGHO��%�UNQHU�������ZLWK�JHQGHU��DJH��UHJLRQ��DJH�JHQGHU��
DQG�DJH�UHJLRQ�IL[HG�HIIHFW�SUHGLFWRUV��DQG�UDQGRP�^)��)�`�VSHDNHU�LQWHUFHSWV�� 

2XU�UHVXOWV� WR�GDWH�� IURP�����FKLOGUHQ��Q� ��������GR�QRW�FOHDUO\�DOLJQ�ZLWK�H[SHFWHG�DGXOW�
FRPPXQLW\�QRUPV��QRU�GR�WKH\�VKRZ�HYLGHQFH�IRU�DJH�JUDGLQJ�IRU�WKH�DQWLFLSDWHG�YRZHOV��HYHQ�
IRU� WKH�ROGHVW�FRKRUW��)RU�H[DPSOH��%227�DQG�.,7�VKRZ�QR�GLIIHUHQFHV�E\� JHQGHU��DJH�RU�
UHJLRQ��ZKLOVW�&$7� LV�PRUH�UHWUDFWHG�DQG� ORZHUHG� IRU�DOO�ROGHU�FKLOGUHQ��ZLWK�RQO\�DGGLWLRQDO�
ORZHULQJ�LQ�FRKRUW���)��� 
&U, >��������@��)���&U, >�����������@��)LJXUH�����$W�WKH�VDPH�WLPH��YDULDWLRQ�E\�DJH�DQG�UHJLRQ�
LV�VHHQ�LQ�YRZHOV�QRW�W\SLFDOO\�FRQVLGHUHG��WKRXJK�FI�6FK�W]OHU�������RQ�SRVVLEOH�GLSKWKRQJDO�
)$&(�*2$7�LQ�6WDQGDUG�6FRWWLVK�(QJOLVK���LQFOXGLQJ�PRUH�SHULSKHUDO�)/((&(�67587�*2$7�
LQ�ROGHU�FKLOGUHQ��)/((&(�� 
)��&U, >�����������@��)��&U, >���������@��67587��)��&U, >�����������@��*2$7��)��&U, >�������
����@��)��&U, >�����������@���)LJXUH���DOVR�UHYHDOV�D�JHQHUDO�VKLIW� E\�DJH�ZKLFK�UHVXOWV� LQ�D�
PRUH�FOHDUO\�GHOLQHDWHG�YRZHO�VSDFH��ZLWK�QR�UHJLRQDO�GLIIHUHQFHV��LQ�WKH�ROGHVW�FKLOGUHQ�� 

2XU� ILQGLQJV� VR� IDU� QHLWKHU� FOHDUO\� SRLQW� WR� FRPPXQLW\� DGXOW� QRUPV�� QRU� GR� WKH\� UHIOHFW�
SUHYLRXVO\�REVHUYHG�FKDQJHV��7KLV�PD\�SDUWO\�EH�GXH�WR�VSHHFK�VW\OH��SLFWXUH�QDPLQJ�HOLFLWV�
FLWDWLRQ� IRUPV��ZKLFK�PD\� UHIOHFW� OHVV� XVXDO� DQG�RU� K\SHUDUWLFXODWHG� TXDOLWLHV� �%ODFN�&ODUN��
�������7KH\�PD\�DOVR�UHIOHFW�WKH�SRVVLELOLW\�WKDW�SDWWHUQV�RI�VRFLROLQJXLVWLF�YDULDWLRQ�DFURVV�WKH�



SULPDU\� VFKRRO� \HDUV� DUH� OHVV� SUHGLFWDEOH� WKDQ� KDV� EHHQ� DQWLFLSDWHG� �5RPDLQH� ������
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)LJXUH����0RGHO�HVWLPDWHG�)��	�)��E\�YRZHO�� IDFHWHG�E\�FRKRUW�� /DUJH�SRLQWV� LQGLFDWH� WKH�
PDUJLQDO�SRVWHULRU�PHGLDQV��FLUFOHV� �(DVW�&HQWUDO��WULDQJOHV� �:HVW�&HQWUDO���6PDOOHU�SRLQWV�
LQGLFDWH� VSHDNHU� SRVWHULRU� PHGLDQV� �ZLWK� HOOLSVHV� UHIOHFWLQJ� ���� PXOWLYDULDWH� FRQILGHQFH�
LQWHUYDOV��� 
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5HJLRQ��SS����±����� 

 

  



����\HDUV�RI�VSRNHQ�(QJOLVK� 
WKH�5HJLRQDO�(QJOLVK�'LDOHFWV�'LDFKURQLF��5(''��FRUSXV�SURMHFW 

Sarah Kirk-Browne and Devyani Sharma 
Queen Mary University London 
 

0XFK�RI�WKH�UHVHDUFK�LQWR�ODQJXDJH�YDULDWLRQ�DQG�FKDQJH�LQYROYHV�DSSDUHQW�WLPH�DQDO\VHV�RI�
\RXQJHU�DQG�ROGHU�VSHDNHUV�ZLWKLQ�D�SDUWLFXODU�VSHHFK�FRPPXQLW\��'XH�WR�WKH�SDUDPHWHUV�RI�
WKHVH�GDWDVHWV��WLPH�IUDPHV��IXQGLQJ��DQG�SULYDF\�LVVXHV��UHFRUGLQJV�IURP�WKHVH�VWXGLHV�DUH�
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�������1HZFDVWOH�(OHFWURQLF�&RUSXV�RI�7\QHVLGH�(QJOLVK��$OOHQ�HW��DO���������� 

7KHVH�FRUSRUD�KLJKOLJKW�WKH�SRWHQWLDO�RI�UHDO�WLPH�VWXGLHV�WR�WHVW�WKH�ILQGLQJV�IURP�DSSDUHQW�
WLPH�UHVHDUFK�WKDW�KDYH�LQIRUPHG�IXQGDPHQWDO�ZRUN�LQ�VRFLROLQJXLVWLFV��+RZHYHU��QXPHURXV�
LVVXHV���LQFOXGLQJ�ODFN�RI�DFFHVV�WR�VXLWDEOH�UHFRUGLQJV���PDNH�LW�GLIILFXOW�WR�GR�RQ�D�ODUJHU�VFDOH�
�/RYH� ������ 3}OGYHUH� HW�� DO�� ������� 'HVSLWH� DGYDQFHV� LQ� FRPSXWLQJ� WRROV� WR� DQDO\VH�
LQWHUQDWLRQDO�(QJOLVK�GDWDVHWV��6WXDUW�6PLWK��6RQGHUHJJHU�DQG�0LHONH��������WKHUH�LV�FXUUHQWO\�
QR� DYDLODEOH� QDWLRQDO� GLDFKURQLF� FRUSXV� IRU� PRUH� WKDQ� WZR� WLPH� SHULRGV� LQ� VSRNHQ� %ULWLVK�
(QJOLVK�� &RPSLOLQJ� ORFDO� OLQJXLVWLF� VWXGLHV� PD\� DOVR� SRVH� FKDOOHQJHV�� GXH� WR� LQFRQVLVWHQW�
PHWKRGRORJLHV�DQG�JDSV�LQ�FRYHUDJH��/HHPDQQ�HW��DO���������7KH�5(''�SURMHFW�KDV�WKHUHIRUH�
LQLWLDWHG�D�QHZ�GLDFKURQLF�FRUSXV� IRU�VRFLROLQJXLVWLF�DQDO\VLV�RI�VSRNHQ�(QJOLVK� LQ�(QJODQG��
VSDQQLQJ�WKH���WK�FHQWXU\��7KLV�WDON�ZLOO�LQWURGXFH�WKH�5(''�FRUSXV�DQG�GHPRQVWUDWH�VRPH�RI�
WKH�UHVHDUFK�LW�PDNHV�SRVVLEOH�� 

7KH�5(''�FRUSXV�LV�EHLQJ�GHYHORSHG�LQ�SDUWQHUVKLS�ZLWK�WKH�%ULWLVK�/LEUDU\��XVLQJ�WKHLU�XQLTXH�
VRXQG�DUFKLYHV��$LPLQJ�IRU�D�����\HDU�WLPH�GHSWK�DFURVV�PDMRU�UHJLRQV�RI�(QJODQG��UHFRUGLQJV�
ZHUH� LGHQWLILHG� IURP�QDWLRQDO�RUDO�KLVWRU\�FROOHFWLRQV�DQG�VXSSOHPHQWDU\�VRXUFHV� WR�HQVXUH�
FRPSUHKHQVLYH� DQG� UHSUHVHQWDWLYH� FRYHUDJH��&ULWHULD� IRU� LQFOXVLRQ� LQFOXGHG� ERWK� WHFKQLFDO�
�H�J��OHQJWK��VRXQG�TXDOLW\��DFFHVV�ULJKWV��DQG�GHPRJUDSKLF��L�H��D�EDODQFHG�UHSUHVHQWDWLRQ�RI�
VH[��DJH��UHJLRQ�DQG�WLPH��FRQVLGHUDWLRQV��'XH�WR�WKH�QDWXUH�RI�WKH�SURMHFW��WKH�PHWDGDWD�LV�
PRUH� GHWDLOHG� WKDQ� W\SLFDO� FRUSRUD��$W� UHJLRQ� OHYHO�� ��� ORFDWLRQV� ZHUH� VHOHFWHG� EDVHG� RQ�
FKDQJLQJ�VRFLR�HFRQRPLF�DQG�GHPRJUDSKLF�IDFWRUV��XVLQJ�WKH�3RS&KDQJH�UHVRXUFH��/OR\G�HW��
DO���������$W�VSHDNHU�OHYHO��JUHDWHU�LQVLJKW�ZDV�RIWHQ�SRVVLEOH�IURP�WKH�UHFRUGLQJV�WKHPVHOYHV��
DV� VSHDNHUV� GLVFXVVHG� WKHLU� OLIH� KLVWRULHV�� 7KH� SURFHVV� RI� UHJLRQ� VHOHFWLRQ�� VDPSOH� ILOHV��
WUDQVFULSWLRQ�VFKHPH��DQG�GHPRJUDSKLF�SURILOHV�ZLOO�EH�DYDLODEOH�DW�WKH�HQG�RI�WKH�SURMHFW��$OO�
GDWD�±�DXGLR�UHFRUGLQJV�DQG�WLPH�DOLJQHG�WUDQVFULSWV���ZLOO�EH�DFFHVVLEOH�WKURXJK�WKH�%ULWLVK�
/LEUDU\��6WRULQJ�WKLV�LQIRUPDWLRQ�ZLWKLQ�WKH�H[LVWLQJ�%ULWLVK�/LEUDU\�FDWDORJXH¶V�IUDPHZRUN�DOORZV�
IRU�JUHDWHU�DFFHVVLELOLW\�DQG�GLVFRYHUDELOLW\��DQG�DOVR�UHGXFHV� WKH�FRPSXWDWLRQDOO\� LQWHQVLYH�
DFWLYLWLHV�QHHGHG�IRU�VLPLODU�IXWXUH�UHVHDUFK��%DLOORW�HW�DO��������� 

7KH� � ILUVW� VWDJH� RI� 5(''� FRUSXV� FUHDWLRQ� KDV� IRFXVHG� RQ� /RQGRQ�� 1RWWLQJKDPVKLUH��
0HUVH\VLGH� DQG� 7\QH� 	� :HDU�� 7KHVH� ZHUH� VHOHFWHG� IRU� WKHLU� FRQWUDVWLQJ� VRFLRORJLFDO�
FRPSRVLWLRQ��WR�H[SORUH�WKHRULHV�RI�WKH�LPSDFW�RI�SRSXODWLRQ�GHQVLW\�DQG�JURZWK�RQ�YDULDWLRQ�
DQG�FKDQJH��7KLV�WDON�ZLOO�SUHVHQW�VQDSVKRW�ILQGLQJV�IRU�VHYHUDO�OLQJXLVWLF�YDULDEOHV�LQFOXGLQJ�
SDVW�WHQVH�%(��DQG�LQWHQVLILHUV��:H�ZLOO�GHPRQVWUDWH�KRZ�WKH�5(''�FRUSXV�FDQ�EH�XWLOLVHG�WR�
H[SORUH�WKHVH�DFURVV�UHJLRQV�DQG�WLPH��� 

� 

5HIHUHQFHV� 



$OOHQ��:���%HDO��-�&���&RUULJDQ��.�3���0DJXLUH��:��DQG�0RLVO��+�/�� �������� µ$� OLQJXLVWLF� µWLPH�
FDSVXOH¶��WKH�1HZFDVWOH�(OHFWURQLF�&RUSXV�RI�7\QHVLGH�(QJOLVK¶��LQ�'��'HQLVRQ��HG���&UHDWLQJ�
DQG� 'LJLWL]LQJ� /DQJXDJH� &RUSRUD�� 9ROXPH� ��� 'LDFKURQLF� 'DWDEDVHV�� ������� %DVLQJVWRNH��
3DOJUDYH�0DFPLOODQ�� 

%DLOORW��$���%DNHU��-���%XQQ��-���&OLQH��$���)DHUEHU��0���)HLGLFNHU��&���/HWKEULGJH��-���0F&RQNH\��
0��� 0RRUH�� -��� 2KJH�� &��� 5RHGHU�� 7��� 6H\PRXU�6PLWK�� 1��� 6WHHU�� 0��� :DOWRQ�� -�/��� DQG�
:LOOLDPVRQ�� (�� �������� 7KH� 'LJLWDO� +XPDQLWLHV� &OLPDWH� &RDOLWLRQ� 7RRONLW��$YDLODEOH� RQOLQH��
KWWSV���VDVGKUK�JLWKXE�LR�GKFF�WRRONLW���DFFHVVHG����0DUFK�������� 

/HHPDQQ��$���%OD[WHU��7���%ULWDLQ��'���(DUQVKDZ��.�����������µ7KH�)$&(�RI�&KDQJH�LQ�(QJOLVK� 
'LDOHFWV�� ����� Y� ����¶�� ,Q�� ��WK� ,QWHUQDWLRQDO� &RQJUHVV� RI� 3KRQHWLF� 6FLHQFHV� �,&3K6���
0HOERXUQH��$XVWUDOLD�� ��$XJXVW� ����� �� ��$XJXVW� ������ ,QWHUQDWLRQDO� 3KRQHWLF�$VVRFLDWLRQ��
�������� 

/OR\G��&�'���&DWQH\��*���:LOOLDPVRQ��3��DQG�%HDUPDQ��1���������([SORULQJ�WKH�XWLOLW\�RI�JULGV�IRU�
DQDO\VLQJ� ORQJ� WHUP�SRSXODWLRQ�FKDQJH��&RPSXWHUV��(QYLURQPHQW�DQG�8UEDQ�6\VWHPV�� ����
SS������ 

/RYH��5���������2YHUFRPLQJ�&KDOOHQJHV�LQ�&RUSXV�&RQVWUXFWLRQ��7KH�6SRNHQ�%ULWLVK�1DWLRQDO�
&RUSXV�������5RXWOHGJH�� 

3}OGYHUH��1���)ULG��-���-RKDQVVRQ��9��DQG�3DUDGLV��&����������µ&KDOOHQJHV�RI�UHOHDVLQJ�DXGLR�
PDWHULDO� IRU� VSRNHQ� GDWD�� 7KH� FDVH� RI� WKH� /RQGRQ±/XQG� &RUSXV� �¶��5HVHDUFK� LQ� &RUSXV�
/LQJXLVWLFV��������������� 

6WXDUW�6PLWK�� -��� -RVp�� %��� 5DWKFNH��7�9��� 0DFGRQDOG�� 5�� DQG� /DZVRQ�� (�� ������ &KDQJLQJ�
VRXQGV� LQ� D� FKDQJLQJ� FLW\�� DQ� DFRXVWLF� SKRQHWLF� LQYHVWLJDWLRQ� RI� UHDO�WLPH� FKDQJH� RYHU� D�
FHQWXU\�RI�*ODVZHJLDQ��,Q��0RQWJRPHU\��&��DQG�0RRUH��(���HGV���/DQJXDJH�DQG�D�6HQVH�RI�
3ODFH��6WXGLHV�LQ�/DQJXDJH�DQG�5HJLRQ��&DPEULGJH�8QLYHUVLW\�3UHVV��S������� 

6WXDUW�6PLWK��-���6RQGHUHJJHU��0���DQG�0LHONH��-����������63HHFK�$FURVV�'LDOHFWV�RI�(QJOLVK�
�63$'(���/DUJH�VFDOH�GLJLWDO�DQDO\VLV�RI�D�VSRNHQ�ODQJXDJH�DFURVV�VSDFH�DQG�WLPH�������
������� 
$YDLODEOH�RQOLQH��KWWSV���VSDGH�JODVJRZ�DF�XN���DFFHVVHG����0DUFK������� 
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1RUWKHUQ�URRWV� 
5DQGRP�IRUHVWV�DQG�QRUWKHUQ�(QJOLVK�GLDOHFW�OHYHOOLQJ�UHYLVLWHG 
 
George Bailey 
University of York 
 
 
'LDOHFW�OHYHOOLQJ�KDV�IRUPHG�D�IRFDO�SRLQW�RI�PXFK�VRFLROLQJXLV�F�DQG�GLDOHFWRORJLFDO�UHVHDUFK�
FRQGXFWHG�RQ�WKH�YDULH�HV�VSRNHQ�LQ�(QJODQG��H�J��:D��������.HUVZLOO��������,Q�UHFHQW�\HDUV��
PHWKRGRORJLFDO�DGYDQFHV�KDYH�VKHG�QHZ�OLJKW�RQ�WKLV�SKHQRPHQRQ��VXFK�DV�WKH�PDFKLQH�
OHDUQLQJ�DSSURDFK�DGRSWHG�E\�6WU\FKDUF]XN�HW�DO���������DQG�WKH�XVH�RI�JHRVSD�DO�VWD�V�FV�
WR�PRGHO�FURZG�VRXUFHG�GLDOHFW�VXUYH\�GDWD�E\�0DF.HQ]LH�HW�DO����������7KLV�SDSHU�EULQJV�
WKHVH�WZR�UHFHQW�VWXGLHV�WRJHWKHU�E\�DSSO\LQJ�WKH�PDFKLQH�OHDUQLQJ�PHWKRGV�RI�WKH�IRUPHU�WR�
WKH�2XU 'LDOHFWV VXUYH\�GDWD�IURP�WKH�OD�HU��IRFXVLQJ�RQ�WKH�VDPH�ILYH�QRUWKHUQ�
FL�HV� RI�0DQFKHVWHU�� /LYHUSRRO�� /HHGV�� 6KHIILHOG��DQG�1HZFDVWOH�� 6SHFLILFDOO\�� WKLV�PHWKRG�
LQYROYHV� WUDLQLQJ�UDQGRP�IRUHVW�PRGHOV� WR�SUHGLFW�ZKHWKHU�VSHDNHUV�DUH� IURP�RQH�RI� WKHVH�
QRUWKHUQ�FL�HV�EDVHG�RQ�WKHLU�UHVSRQVHV�WR�D�GLDOHFW�VXUYH\�TXHV�RQQDLUH��� 

7KLV�VHPL�UHSOLFD�RQ�GLIIHUV�LQ�WZR�NH\�ZD\V��WKH�FODVVLILFD�RQ�KHUH�LV�EDVHG�RQ�UHVSRQVHV�WR�
VXUYH\�TXHV�RQV� WDUJH�QJ�SKRQRORJLFDO�� OH[LFDO��DQG�PRUSKRV\QWDF�F�IHDWXUHV��UDWKHU�WKDQ�
VROHO\�DFRXV�F�YRZHO�PHDVXUHPHQWV��7KH�GDWDVHW� LV�DOVR� ODUJHU� DQG� IURP�D� PRUH� GLYHUVH�
SRSXOD�RQ�VDPSOH��RYHU��������VSHDNHUV�DJHG���±����DSSUR[LPDWHO\�������IURP�WKHVH�ILYH�
QRUWKHUQ� FL�HV��� ZKLFK� DOORZV� IRU� D� GLUHFW� LQYHV�JD�RQ� RI� DSSDUHQW��PH� FKDQJH� E\� IL=QJ�
VHSDUDWH�PRGHOV�WR�\RXQJHU�DQG�ROGHU�VSHDNHUV��+LJKHU�UDWHV�RI�VXFFHVVIXO�LGHQ�ILFD�RQ�IURP�
WKH�PRGHOV�WUDLQHG�WHVWHG�H[FOXVLYHO\�RQ�ROGHU�VSHDNHUV��ERUQ�EHIRUH�������ZRXOG�VXJJHVW�D�
GHFUHDVH�LQ�WKH�GLV�QF�YHQHVV�RI�ORFDO�GLDOHFWV�RYHU��PH��UHSUHVHQ�QJ�WKH�HIIHFWV�RI�GLDOHFW�
OHYHOOLQJ�  

7KH� UHVXOWV� VKRZ� WKDW� VXFFHVVIXO� LGHQ�ILFD�RQ� UDWHV� DUH� FRQVLVWHQWO\� KLJKHU� WKDQ� WKRVH�
UHSRUWHG�E\�6WU\FKDUF]XN�HW�DO����������WKRXJK�VLPLODU�WUHQGV�GR�HPHUJH��)RU�H[DPSOH��WKH�
PRGHOV�WUDLQHG�IRU� LGHQ�I\LQJ�1HZFDVWOH�DQG�/LYHUSRRO�VSHDNHUV�ZHUH�PRVW�DFFXUDWH������
DQG������UHVSHF�YHO\���VXJJHV�QJ�WKDW�WKHVH�GLDOHFWV�UHPDLQ�SDU�FXODUO\�GLV�QF�YH��DQG�WKH�
PRVW�FRPPRQ�LGHQ�ILFD�RQ�HUURUV�LQYROYH�/HHGV�VSHDNHUV�EHLQJ�FODVVLILHG�DV�6KHIILHOG��DQG�
YLFH�YHUVD���6LPLODU�ZLWKLQ�UHJLRQ�FRQIXVDELOLW\�LV�VHHQ�HOVHZKHUH��ZLWK�D�KLJKHU�WKDQH[SHFWHG�
UDWH� RI� /LYHUSRRO� VSHDNHUV� EHLQJ� LQFRUUHFWO\� FODVVLILHG� DV�0DQFXQLDQ�� ,Q� WHUPV�RI� WKH�DJH�
VSHFLILF�UDQGRP�IRUHVW�PRGHOV��WKH�LGHQ�ILFD�RQ�UDWHV�ZHUH�VXUSULVLQJO\�YHU\�VLPLODU�EHWZHHQ�
ROGHU� DQG� \RXQJHU� VSHDNHUV�� 7KHVH� UHVXOWV� PLJKW� LQGLFDWH� WKDW� WKH� PDJQLWXGH� RI� GLDOHFW�
OHYHOOLQJ�� DW� OHDVW� LQ� WKH� IHDWXUHV� DQG� �PH� IUDPH� FRQVLGHUHG� KHUH�� PD\� EH� OHVVHU� WKDQ�
SUHYLRXVO\�FODLPHG��+RZHYHU��GLIIHUHQFHV�GR�HPHUJH�LQ�WKH YDULDEOH LPSRUWDQFH
 VFRUHV�RI� LQGLYLGXDO�GLDOHFW� IHDWXUHV��D�PHDVXUH� WKDW� UHSUHVHQWV�KRZ�XVHIXO�D�JLYHQ�
IHDWXUH�LV� LQ�WKH�FODVVLILFD�RQ�SURFHVV��7KLV�VXJJHVWV�WKDW�ZKLOH�PDFKLQH�OHDUQLQJ�PHWKRGV�
FDQ�V�OO�UHOLDEO\�GLV�QJXLVK�WKHVH�QRUWKHUQ�GLDOHFWV�HTXDOO\�IRU�ROGHU�DQG�\RXQJHU�VSHDNHUV��
VRPH� SDU�FXODU� IHDWXUHV� KDYH� EHFRPH� OHVV� XVHIXO�� UHSUHVHQ�QJ� WKH� HIIHFWV� RI� OHYHOOLQJ��
)XUWKHUPRUH�� ROGHU� VSHDNHUV� ZHUH� IRXQG� WR� EH� FODVVLILHG� PRUH� DFFXUDWHO\� WKDQ� \RXQJHU�
VSHDNHUV�ZKHQ�WKH�PRGHOV�ZHUH�UHVWULFWHG�WR�RQO\�XVLQJ�SKRQRORJLFDO�GLDOHFW�IHDWXUHV��ZKLFK�
DJDLQ�SRLQWV�WR�D�SURFHVV�RI�GLDOHFW�OHYHOOLQJ�LQ�VSHFLILF�OLQJXLV�F�GRPDLQV�� 

2WKHU�IDFWRUV�DUH�DOVR�H[SORUHG��VXFK�DV�KRZ�HDVLO\�VSHDNHUV�DUH�FODVVLILHG�ZKHQ�WKH\�ZHUH�
JHRJUDSKLFDOO\� PRELOH� GXULQJ� FKLOGKRRG�� DQG� ZKDW� WKLV� LQGLFDWHV� DERXW� WKH� UHOD�RQVKLS�
EHWZHHQ�PLJUD�RQ��GLDOHFW�FRQWDFW��DQG�OHYHOOLQJ�� 

 
5HIHUHQFHV  



.HUVZLOO��3����������'LDOHFW�OHYHOOLQJ�DQG�JHRJUDSKLFDO�GLIIXVLRQ�LQ�%UL�VK�(QJOLVK��,Q�'��%ULWDLQ�DQG�
-��&KHVKLUH��(GV����6RFLDO GLDOHFWRORJ\� ,Q KRQRXU RI 3HWHU 7UXGJLOO�
 $PVWHUGDP��-RKQ�%HQMDPLQV�����±�����GRL�����������LPSDFW������NHU�� 

0DF.HQ]LH�/��%DLOH\�*��7XUWRQ�'����������7RZDUGV�DQ�XSGDWHG�GLDOHFW�DWODV�RI�%UL�VK�(QJOLVK��
-RXUQDO RI /LQJXLV#F *HRJUDSK\ ���������±����GRL����������MOJ��������� 

6WU\FKDUF]XN�3��/ySH]�,EixH]�0��%URZQ�*�DQG�/HHPDQQ�$����������*HQHUDO�1RUWKHUQ�(QJOLVK��
([SORULQJ�5HJLRQDO�9DULD�RQ�LQ�WKH�1RUWK�RI�(QJODQG�:LWK�0DFKLQH�/HDUQLQJ��)URQ#HUV LQ
 $U#ILFLDO ,QWHOOLJHQFH��������GRL�� 
��������IUDL������������� 

:D���'����������¶,�GRQ¶W�VSHDN�ZLWK�D�*HRUGLH�DFFHQW��,�VSHDN��OLNH��WKH�1RUWKHUQ�DFFHQW¶��&RQWDFW�
LQGXFHG�OHYHOOLQJ�LQ�WKH�7\QHVLGH�YRZHO�V\VWHP��-RXUQDO RI 6RFLROLQJXLV#FV� ��� ��±
����GRL�������������������������� 
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0XFK�SUHYLRXV�UHVHDUFK�KDV�H[SORUHG�DFFHQW�ELDV�LQ�WKH�8.��ILQGLQJ�WKDW�QRQ�VWDQGDUG�UHJLRQDO�
DQG�2XWHU�&LUFOH�(QJOLVK�DFFHQWV�UHFHLYH�OHVV�IDYRXUDEOH�HYDOXDWLRQV�WKDQ�VWDQGDUG�DFFHQWV�
VXFK�DV�6WDQGDUG�6RXWKHUQ�%ULWLVK�(QJOLVK��66%(���*LOHV��������%LVKRS��&RXSODQG�	�*DUUHWW��
������6KDUPD��/HYRQ�	�<H����������EXW�WKLV�SUHVHQW�VWXG\�LV�WKH�ILUVW�WR�H[SORUH�DFFHQW�ELDV�
DJDLQVW�KHDOWKFDUH�SURIHVVLRQDOV�LQ�WKH�8.��� 

7KLV�SDSHU�SUHVHQWV�WKH�UHVXOWV�RI�D�YHUEDO�JXLVH�OLVWHQLQJ�H[SHULPHQW������SDUWLFLSDQWV�OLVWHQHG�
WR�VKRUW�UHFRUGLQJV�RI�HLJKW�IHPDOH�PRFN�GRFWRUV��HDFK�ZLWK�D�GLIIHUHQW�DFFHQW��6FRWWLVK��,QGLDQ��
1LJHULDQ�� )LOLSLQR�� 3ROLVK�� 66%(�� (VVH[�� <RUNVKLUH�� VSHDNLQJ� DORXG� DGYLFH� IURP� WKH� 1+6�
(QJODQG�ZHEVLWH�UHODWLQJ�WR�PLQRU�PHGLFDO�DLOPHQWV�VXFK�DV�IOX�DQG�NQHH�SDLQ��$FFHQWV�ZHUH�
FKRVHQ� WR� UHIOHFW� UHJLRQDO�� ZRUNLQJFODVV� DFFHQWV� IURP� GLIIHUHQW� DUHDV� RI� WKH� 8.� DQG� WKH�
FRXQWULHV�RWKHU�WKDQ�WKH�8.�ZLWK�PRVW�1+6�VWDII�PHPEHUV�±�DQ�LPSRUWDQW�FRQVLGHUDWLRQ�DV�D�
WKLUG�RI�1+6�VWDII�ZHUH�WUDLQHG�RYHUVHDV��&URVV�	�6PDOOGULJH���������7KH�SDUWLFLSDQWV��ZKR�
ZHUH�DOO�8.�KHDOWKFDUH�XVHUV��SURYLGHG�FRPPHQWV�DQG�UDWHG�RQ�D�VOLGLQJ�VFDOH���������KRZ�
NQRZOHGJHDEOH��KHOSIXO�DQG�VXLWDEOH�WKH�³GRFWRUV´�VRXQGHG�IRU�SRWHQWLDO�HPSOR\PHQW�DW�WKHLU�
ORFDO�*3�VXUJHU\��7KH�EORFN�VWUXFWXUH�HQVXUHG�DQ�HYHQ�GLVWULEXWLRQ�RI�PHGLFDO�FRQGLWLRQ�DQG�
DFFHQW��3DUWLFLSDQWV�ZHUH�DOVR�DVNHG�WR�SURYLGH�EDFNJURXQG�GHPRJUDSKLF�LQIRUPDWLRQ�VXFK�DV�
WKHLU�KRPH�UHJLRQ��JHQGHU�DQG�HWKQLFLW\�� 

:H� UDQ� WKUHH�*HQHUDOLVHG� /LQHDU�0RGHOV�ZLWK�HDFK� DWWLWXGLQDO�PHDVXUH� DV� WKH� GHSHQGHQW�
YDULDEOH�� 

,QGHSHQGHQW�YDULDEOHV�ZHUH��VSHDNHUV¶�DFFHQW��UHIHUHQFH�OHYHO��66%(���PHGLFDO�FRQGLWLRQ��WR�
FRQWURO�IRU�GLIIHUHQFHV�LQ�WKH�VHQWHQFH�WKDW�SDUWLFLSDQWV�KHDUG��DQG�GHPRJUDSKLF�GDWD�UHODWLQJ�
WR�WKH�SDUWLFLSDQW��LI�WKH\�JUHZ�XS�LQ�WKH�8.��ELQDU\���HWKQLFLW\��JHQGHU��UHJLRQ�RI�WKH�8.�WKH\�
JUHZ�XS�LQ��5HVXOWV�ZHUH�WKDW�WKH�VSHDNHUV�ZLWK�(VVH[��1LJHULDQ��3ROLVK�DQG�1LJHULDQ�DFFHQWV�
�ZLWK� WKH�DGGLWLRQ�RI�<RUNVKLUH� IRU� WKH�³VXLWDEOH´�PHDVXUH��ZHUH�HYDOXDWHG�VLJQLILFDQWO\� OHVV�
IDYRXUDEO\�RQ�DOO�WKUHH�PHDVXUHV�FRPSDUHG�WR�WKH�66%(�VSHDNHU��VHH�ILJXUH�����66%(�ZDV�
WKH�KLJKHVW�UDWHG�DFURVV�DOO�WKUHH�PHDVXUHV��IROORZHG�FORVHO\�E\�WKH�,QGLDQ�DFFHQW��SHUKDSV�
GXH� WR�8.�KHDOWKFDUH�XVHUV¶� IDPLOLDULW\�ZLWK�6RXWK�$VLDQ�PHGLFDO�SURIHVVLRQDOV��(VVH[�DQG�
1LJHULDQ�DFFHQWV�ZHUH�LQWHUFKDQJHDEO\�WKH�ORZHVW�UDWHG�RQ�DOO�WKUHH�PHDVXUHV��7KHUH�ZHUH�
DOVR�VLJQLILFDQW�HIIHFWV�UHODWLQJ�WR�WKH�SDUWLFLSDQWV¶�JHQGHU�DQG�WKHLU�KRPH�UHJLRQ��ZLWK�ZRPHQ�
PDNLQJ�PRUH�SRVLWLYH�MXGJHPHQWV�WKDQ�PHQ�DQG�WKRVH�IURP�PRUH�XUEDQ�UHJLRQV�PDNLQJ�PRUH�
SRVLWLYH�MXGJHPHQWV�WKDQ�WKRVH�IURP�UXUDO�UHJLRQV��� 

7KHVH� UHVXOWV� KLJKOLJKW� D� FRQFHUQLQJ� LVVXH�� KHDOWKFDUH� ZRUNHUV� ZLWK� QRQ�VWDQGDUG�
DFFHQWV�� SDUWLFXODUO\� 2XWHU� &LUFOH� (QJOLVK� DQG� ZRUNLQJ�FODVV�� UHJLRQDO� 8.� DFFHQWV�� PD\�
H[SHULHQFH�DFFHQW�EDVHG�GLVFULPLQDWLRQ�LQ� WKH�8.��$FFHQW�ELDV�LQ�KHDOWKFDUH�VHWWLQJV�FRXOG�
KDYH�SURIRXQG�FRQVHTXHQFHV�RQ�KHDOWKFDUH�SUDFWLWLRQHUV��LQFOXGLQJ�LQ�UHFUXLWPHQW�DQG�KLULQJ�
GHFLVLRQV��DV�IRXQG�LQ�RWKHU�VHFWRUV��6SHQFH�HW�DO���������/HYRQ�HW�DO����������EXW�DOVR�RQ�KRZ�
VHULRXVO\�SDWLHQWV�WDNH�WKH�PHGLFDO�DGYLFH�WKH\�DUH�JLYHQ��KRZ�OLNHO\�WKH\�DUH�WR�ERRN�IXUWKHU�
DSSRLQWPHQWV��DQG�WKH�RYHUDOO�WUXVW�WKH\�KDYH�LQ�WKH�KHDOWKFDUH�V\VWHP��� 

� 
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3LQJGLQJVKDQ��D�&KLQHVH�PLQLQJ�FLW\�EXLOW�LQ�������KDV�H[SHULHQFHG�WKUHH�NH\�PLJUDWLRQ�ZDYHV��
SURYLGLQJ�D�XQLTXH�VHWWLQJ�IRU�VWXG\LQJ�GLDOHFW�FRQWDFW�DQG�NRLQHLVDWLRQ�WKDW�LV�GLIIHUHQW�IURP�
.HUVZLOO�DQG�:LOOLDPV¶��������QHZ�WRZQ�NRLQHLVDWLRQ�VHWWLQJ�ZKHUH�WKH�VSHHFK�FRPPXQLW\�LV�
UHODWLYHO\� VWDEOH�� 3UHYLRXV� VWXGLHV� E\� 'XDQ� ������� DQG� /L� ������� KDYH� IRXQG� HYLGHQFH� RI�
YDULDWLRQ�LQ�YRZHO�DQG�WRQDO�V\VWHPV�EHWZHHQ�3LQJGLQJVKDQ�9HUQDFXODU�0DQGDULQ��390��DQG�
ERWK� WKH�VXSUDORFDO�QRUP�3XWRQJKXD�DQG� WKH�&HQWUDO�3ODLQV�0DQGDULQ� �&30��� WKH�UHJLRQDO�
SURPLQHQW�GLDOHFW��VXJJHVWLQJ�WKDW�390�LV�D�QHZ�NRLQH�EDVHG�RQ�&30�EXW�KHDYLO\�LQIOXHQFHG�
E\�3XWRQJKXD��7KH�FXUUHQW�SDSHU�UHSRUWV�RQ�WKH�ILUVW�VWXG\�WR�H[DPLQH�WKH�UDWHV�RI�WKH�PHUJHU�
RI�DOYHRODU�DIIULFDWHV�IULFDWLYHV� ��WVࢎ< Wࢎ � Vހ��V@� DQG�DOYHROR�SDODWDO� DIIULFDWHV�IULFDWLYHV� ��ܨWࢎ< Wࢎ �@ܨ��ހܨ�
EHIRUH�KLJK�IURQW�YRZHOV�JOLGHV�LQ�390��D�NH\�IHDWXUH�WKDW� LV�IRXQG�LQ�3XWRQJKXD�EXW�QRW� LQ�
&30�� 

7KH�SDSHU�DQDO\VHV�D�GDWDVHW�RI����VRFLROLQJXLVWLF�LQWHUYLHZV��ZKLFK�FRQVWLWXWHV�D�VXEVHW�RI�
���LQWHUYLHZV�LQ�P\�SURMHFW��ZLWK�3LQJGLQJVKDQ�ERUQ�VSHDNHUV��5DWHV�RI�PHUJHU�DUH�FRQVLGHUHG�
LQ�UHODWLRQ�WR�ILYH�VRFLDO�IDFWRUV��DJH�JURXS��JHQGHU��JHQHUDWLRQ��IDPLO\�RULJLQ�DQG�SULPDU\�VFKRRO�
W\SH��$JH�JURXS�GLYLVLRQV�UHIOHFW�PLJUDWLRQ�ZDYHV�VXFK�WKDW�WKH�ILUVW�ZDYH�FRQVLVWV�RI�PLJUDQWV�
IURP�UHPRWH�UHJLRQV�ZKLOH�WKH�IROORZLQJ�WZR�ZDYHV�DUH�SUHGRPLQDQWO\�PLJUDQWV�IURP�QHDUE\�
DUHDV��$�WRWDO�RI�����WRNHQV�IURP�FDVXDO�VSHHFK�ZHUH�FRGHG�DQG�DQDO\VHG�XVLQJ�RUGLQDO�ORJLVWLF�
UHJUHVVLRQ� LQ� 5�� $SDUW� IURP� WKH� VXSUDORFDO� YDULDQW� �PHUJHU�� DQG� WKH� UHJLRQDO� YDULDQW�
�PDLQWDLQLQJ�D�VSOLW���DQ�LQWHUPHGLDWH�YDULDQW��PDLQWDLQLQJ�D�VSOLW�EXW�WKH�DOYHRODUV�DUH�VOLJKWO\�
SDODWDOLVHG��ZDV�UHFRUGHG�DQG�DQDO\VHG�DFRXVWLFDOO\�� 

7KH�UHVXOWV�VXJJHVW�WKDW�DJH�JURXS�DQG�JHQGHU�DUH�WKH�VLJQLILFDQW�IDFWRUV��S��������)HPDOH�
VSHDNHUV�XVH�WKH�VXSUDORFDO�YDULDQW�VLJQLILFDQWO\�OHVV�WKDQ�PDOH�VSHDNHUV��2OGHU�DJH�JURXSV�
XVH�WKH�VXSUDORFDO�YDULDQW�VLJQLILFDQWO\�OHVV�WKDQ�\RXQJHU�RQHV��H[FHSW�IRU�WKH�������DJH�JURXS�
ZKR�SURGXFH�WKH�KLJKHVW�UDWH�RI�WKH�VXSUDORFDO�YDULDQW��VHH�)LJXUH�����,�DUJXH�WKDW�WKH�KLJK�
UDWH� RI� WKH� XVDJH� RI� WKH� VXSUDORFDO� YDULDQW� �PHUJHU�� DPRQJ� WKLV� DJH� JURXS� KDSSHQHG�
LQGHSHQGHQWO\�RI�WKH�LQIOXHQFH�RI�3XWRQJKXD��ZKLFK�DOVR�KDV�WKLV�PHUJHU��VLQFH�WKH�SURPRWLRQ�
RI�3XWRQJKXD�LQ�WKH�ORFDO�HGXFDWLRQ�V\VWHP�RQO\�VWDUWHG�LQ�WKH�����V��,�DUJXH�IXUWKHU�WKDW�390�
LV�OLNHO\�D�UHVXOW�RI�GLDOHFW�FRQWDFW�UDWKHU�WKDQ�D�GLUHFW�LQIOXHQFH�RI�3XWRQJKXD��FI��'XDQ������
DQG�/L��������)ROORZLQJ�WKLV�VWDEOH�SKDVH��ZH�QRWLFH�DQ�LQFUHDVH�LQ�YDULDWLRQ�LQ�WKH�DJH�JURXS�
������� 
$�SRVVLEOH� UHDVRQ� LV� WKH� FRQILJXUDWLRQ� RI� WKH� FRUUHVSRQGLQJ�PLJUDWLRQ�ZDYH� IRU� WKLV� JURXS�
�PDLQO\�IURP�QHDUE\�DUHDV�UDWKHU�WKDQ�UHPRWH�RQHV���,Q�WKH�\RXQJHVW�DJH�JURXS��LW�LV�OLNHO\�WKDW�
WKH�LQFUHDVH�LQ�WKH�XVDJH�RI�WKH�VXSUDORFDO�YDULDQW�LV�D�GLUHFW�LQIOXHQFH�RI�3XWRQJKXD��� 

7KHVH�UHVXOWV�KLJKOLJKW�WKH�G\QDPLF�QDWXUH�RI�NRLQHLVDWLRQ��ZKHUH�GLDOHFW�FRQWDFW�IURP�PXOWLSOH�
PLJUDWLRQ�ZDYHV�FRQWULEXWHV�WR�WKH�IRUPDWLRQ�RI�DQ�HPHUJHQW�XUEDQ�YDULHW\�LQ�D�QRQOLQHDU�ZD\��  
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\X�<DQMLX��>7KH�LQYHVWLJDWLRQ�DQG�UHVHDUFK�LQWR�WKH�SKRQHWLF�YDULDWLRQV�RI�WKH�FKDUDFWHUV�ZLWK�

DQFLHQW�HQWHULQJ�WRQHV�LQ�WKH�QHZ�GLDOHFW�LQ�WKH�XUEDQ�DUHD�RI�3LQJGLQJVKDQ@��>0DVWHU¶V�WKHVLV��
6RRFKRZ�8QLYHUVLW\@��&1.,�� 

.HUVZLOO��3���:LOOLDPV��$����������&UHDWLQJ�D�1HZ�7RZQ�NRLQH��&KLOGUHQ�DQG�ODQJXDJH�FKDQJH�LQ�
0LOWRQ�.H\QHV��/DQJXDJH�LQ�6RFLHW\�����������±����� 

/L�� -�� �������� 3LQJGLQJVKDQ� )DQJ\DQ� <LQ[L�� >3LQJGLQJVKDQ� GLDOHFW� SKRQRORJ\@�� -RXUQDO� RI�
7LDQ]KRQJ���������������� 
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$�JHQHUDWLRQ�DJR��VRPH�RI� WKH�PRVW�VLJQLILFDQW� LQQRYDWLRQV� LQ�%ULWLVK�(QJOLVK� WRRN�SODFH� LQ�
/RQGRQ�� ,Q� 3KDVH� ,�� PRQRHWKQROHFWDO� YDULHWLHV� IRUPHG� LQ� &DULEEHDQ� DQG� 6RXWK� $VLDQ�
FRPPXQLWLHV��ZLWK�VSHDNHUV�RIWHQ�ELGLDOHFWDO�ZLWK�WUDGLWLRQDO�/RQGRQ�YHUQDFXODU��.HUVZLOO�DQG�
6HEED�������6KDUPD��������&DULEEHDQ�YDULHWLHV�EHFDPH�SDUWLFXODUO\�LQIOXHQWLDO�DPRQJ�\RXQJ�
/RQGRQHUV��5DPSWRQ��������,Q�3KDVH�,,��PLJUDWLRQ�IURP�PRUH�GLYHUVH�ORFDWLRQV��JURXS�VHFRQG�
ODQJXDJH� DFTXLVLWLRQ�� DQG� NRLQHLVDWLRQ�� OHG� WR� WKH� IRUPDWLRQ� RI� D� QHZ� PXOWLHWKQROHFW��
0XOWLFXOWXUDO�/RQGRQ�(QJOLVK��0/(��&KHVKLUH�HW�DO��������.HUVZLOO�DQG�7RUJHUVHQ�������6HH�
)LJXUH����� 
,Q�WKLV�WDON��ZH�H[DPLQH�WKH�SUHVHQW�GD\��3KDVH�,,,��7KH�ILUVW�0/(�JHQHUDWLRQ�LV�QRZ�PLGGOH�
DJHG�DQG�WKH�VHFRQG�LV�DGROHVFHQW�RU�\RXQJHU��*HQHUDWLRQV�RI�/RQGRQ�(QJOLVK��(65&������
������JHQHUDWLRQVRIORQGRQHQJOLVK�RUJ�� LQYHVWLJDWHV�GLDOHFW�DQG�VRFLDO�FKDQJH�RYHU�UHDO�DQG�
DSSDUHQW�WLPH�LQ�D�QHZ�/RQGRQ�(QJOLVK�&RUSXV�WKDW�VSDQV�FKLOGUHQ��WHHQDJHUV��DQG�DGXOWV��,Q�
WKLV� WDON� ZH� IRFXV� RQ� DGROHVFHQWV�� SUHVHQWLQJ� D� UHDO�WLPH� WUHQG� DQDO\VLV� RI� ��� WHHQDJHUV�
UHFRUGHG�LQ������DQG����UHFRUGHG�D�JHQHUDWLRQ�HDUOLHU��/LQJXLVWLF�,QQRYDWRUV��(65&����������
:H�DVN�� 

�� 'RHV�WKH�DGGLWLRQ�RI�6RXWK�/RQGRQ�GDWD�KHOS� WR�LGHQWLI\�DQ�ROGHU�DQG�PRUH�IRFXVHG�
IRXQGHU�YDULHW\�RI�%ODFN�%ULWLVK�(QJOLVK��%%(��WKDW�IRUPHG�WKH�FRUH�RI�0/("� 

�� &DQ�ZH�LGHQWLI\�IXUWKHU�GLVWLQFW�VXE�YDULHWLHV��PLFUR�OHFWV��RI�WKH�VXSHURUGLQDWH�FDWHJRU\�
RI�0/("�+RZ�GR�WKHVH�DOLJQ�ZLWK�GLIIHUHQW�VFDOHV�RI�FRPPXQLW\��HWKQLFLW\��DQG�UDFH"� 

�� +DYH�WKHVH�GLIIHUHQFHV�LQFUHDVHG��GHFUHDVHG��RU�UHPDLQHG�VWDEOH�RYHU����\HDUV"� 
 
:H� XVH� D� UDQJH� RI� DQDO\VHV�� LQFOXGLQJ� FRPELQDWRULDO� SDWWHUQV�� UHODWLYH� IUHTXHQFLHV�� DQG�
LQGLYLGXDO� UDQJHV� RI� YDULDWLRQ� WR� DVVHVV� GLDOHFW� IRFXVLQJ� ZLWKLQ� VXE�JURXSV�� 3UHOLPLQDU\�
DQDO\VHV� LQGLFDWH� WKDW�� DIWHU� D� GUDPDWLF� IRUPDWLYH� SHULRG� RQH� JHQHUDWLRQ� DJR�� 0/(� KDV�
UHPDLQHG�VWDEOH�LQ�LWV�SKRQRORJLFDO�DQG�VRFLDO�SURILOH��%%(�DPRQJ�6RXWK�/RQGRQ�DGROHVFHQWV�
DSSHDUV�WR�EH�DQ�ROGHU�DQG�PRUH�IRFXVHG�YDULHW\��RQH�WKDW�HPHUJHG�LQ�D�PRUH�KRPRJHQHRXV�
VXE�FRPPXQLW\�DQG�WKDW�LV�VXEWO\�GLVWLQFW�IURP�±�DQG�IRUPHG�WKH�EDVH�IRU�±�(DVW�/RQGRQ�0/(��
:H�DOVR�VKRZ�WKDW�VXE�VWUDQGV�E\�HWKQLFLW\�ZHUH�SUHVHQW�IURP�WKH�HDUO\�VWDJHV�RI�0/(��7KHVH�
KDYH�VXEWO\�GLVWLQFW�SKRQHWLF�SURILOHV��EXW�DOVR�VKDUH�FODVVLF�0/(�WUDLWV��KHQFH�RXU�WUHDWPHQW�
RI� WKHVH� DV� VXE�YDULHWLHV� RI� D� VXSHURUGLQDWH� GLDOHFW�� :H� H[SORUH� WKH� SRWHQWLDO� IRU� ERWK�
FRPPXQLW\�VSHFLILF�HWKQLF�GLVWLQFWLRQ�±�H�J��EHWZHHQ�&DULEEHDQ�DQG�:HVW�$IULFDQ�JURXSV��H�J��
KLDWXV�UHVROXWLRQ���EHWZHHQ�$QJOR�DQG�2WKHU�ZKLWH�JURXSV��H�J��)$&(�YRZHO���DQG�EHWZHHQ�
$VLDQ�DQG�%ODFN�VSHDNHUV��H�J��FRGD��O���±�DV�ZHOO�DV�OHYHOOLQJ�WRZDUGV�KLJKHU�OHYHO�LQGH[LFDOLW\��
IRU� H[DPSOH�� VLJQLI\LQJ� %ODFN� LGHQWLW\� �H�J��'+�VWRSSLQJ��� 6RFLDO� FODVV�� JHQGHU�� DQG� VRFLDO�
QHWZRUNV� VWLOO� VWUXFWXUH� YDULDWLRQ�� LQQRYDWLYH� IRUPV� KDYH� QRW� VSUHDG� DFURVV� WKH� ZKROH�
SRSXODWLRQ�DQG�PDQ\�$QJOR�WHHQV�UHWDLQ�QRQ�0/(�YDULDQWV��:H�DOVR�GLVFXVV�WKH�FUXFLDO�QHZ�
IDFWRU�RI�JHQHUDWLRQDO�(QJOLVK�GHSWK��QDPHO\�WKH�OHQJWK�RI�XVH�RI�(QJOLVK�DV�D�PDLQ�ODQJXDJH�
LQ� WKH� IDPLO\� RU� FRPPXQLW\�� ,Q� FORVLQJ�� ZH� EULHIO\� QRWH� VXSSRUW� IURP� RWKHU� OHYHOV� �V\QWD[��
SURVRG\��DQG�UHIOHFW�RQ�WKH�RYHUDOO�SLFWXUH�RI�GLDOHFW�IRUPDWLRQ��ZLWK�GHPRJUDSKLF�WLSSLQJ�SRLQWV�
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ODQJXDJH�GHYHORSPHQW��/DQJXDJH�DQG�&RPPXQLFDWLRQ������������������ 
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(QJOLVK��-RXUQDO�RI�+LVWRULFDO�6RFLROLQJXLVWLFV���������������SS������������� 
6KDUPD��'HY\DQL��������6W\OH�UHSHUWRLUH�DQG�VRFLDO�FKDQJH�LQ�%ULWLVK�$VLDQ�(QJOLVK��-RXUQDO�
RI�6RFLROLQJXLVWLFV������������������ 
5DPSWRQ��%HQ��������&URVVLQJ��/DQJXDJH�DQG�(WKQLFLW\�$PRQJ�$GROHVFHQWV��/RQJPDQ� 

 



&RYDULDWLRQ��LPSOLFDWLRQDO�VFDOHV�DQG�ZLQGRZV�RI�FRDFWLYDWLRQ�LQ�D�ERUGHUODQG�YDULHW\ 
 
Célia Richy 
Queen Mary University of London 
 

� 
$OWKRXJK� QRW� DOZD\V� H[SOLFLWO\� DGGUHVVHG�� D� ORQJ�VWDQGLQJ� FKDOOHQJH� LQ� �YDULDWLRQLVW��
VRFLROLQJXLVWLFV�LV�HVWDEOLVKLQJ�WKH�PHFKDQLVPV�WKURXJK�ZKLFK�YDULDEOHV�FR�RFFXU��FR�YDU\�DQG�
FOXVWHU�WR�IRUP�FRKHUHQW�XQLWV��5HJDUGOHVV�RI�WKH�XQLW��EH�LW�D�ZKROH�OHFW�RU�PRPHQW�WR�PRPHQW�
LQWHUDFWLRQV��IHDWXUHV�FRPELQH�WR�FRQYH\�PHDQLQJ��� 

+RZHYHU�� ZKDW� FRQVWLWXWHV� OLQJXLVWLF� FRKHUHQFH� YDULHV� GHSHQGLQJ� RQ� WKH� WKHRUHWLFDO�
SHUVSHFWLYH� DQG� LV� WKH� VXEMHFW� RI� DFWLYH� GHEDWH�� )RU� H[DPSOH�� WKH� SULQFLSOH� RI� RUGHUO\�
KHWHURJHQHLW\�SUHGLFWV�WKDW�YDULDQWV�DVVRFLDWHG�ZLWK�VSHFLILF�VRFLDO�FDWHJRULHV�VKRXOG�FR�RFFXU�
�*X\�DQG�+LQVNHQV��������DQG�VSHDNHUV�DVVRFLDWHG�ZLWK�WKHVH�VRFLDO�FDWHJRULHV�DUH�H[SHFWHG�
WR�EH�IUHTXHQW�XVHUV�RI�WKHVH�YDULDQWV��VRFLROHFWDO�FRKHUHQFH���<HW��VXFK�VRFLROHFWDO�FRKHUHQFH�
LV� UDUHO\� IRXQG� LQ�SUDFWLFH� �H�J���*X\� �������$W� WKH�RSSRVLWH� HQG�� WKH�SUDFWLFH� RI�EULFRODJH�
�(FNHUW�������LQYROYHV�VSHDNHUV�FRPELQLQJ�GLIIHUHQW�UHVRXUFHV��RIWHQ�IURP�GLIIHUHQW�UHJLVWHUV�
RU� YDULHWLHV�� 6RPH� VHH� WKLV� DV� GLVWLQFW� IURP� VRFLROHFWDO� FRYDULDWLRQ��ZKLOH� RWKHUV� VHH� LW� DV�
DFKLHYLQJ�VLPLODU�FRKHUHQW�VRFLDO�ZRUN��H�J���%HFNHU��������MXVW�ZLWK�GLIIHUHQFHV�LQ�WKH�QDWXUH�
RI�FRPELQDWRULDO�PHDQLQJ�� 

7KLV�SDSHU�MRLQV�WKLV�JURZLQJ�ERG\�RI�ZRUN�DQG�H[DPLQHV�WKH�G\QDPLFV�RI�OLQJXLVWLF�FRKHUHQFH�
LQ�D�µERUGHUODQG¶�YDULHW\��LQ�D�FRQWH[W�RI�VWDQGDUG�GLDOHFW�LGHRORJ\�DQG�VWLJPDWLVDWLRQ�RI�UHJLRQDO�
IHDWXUHV��7R�GR�WKLV��,�XVH�VSHHFK�GDWD�IURP����VRFLROLQJXLVWLF�LQWHUYLHZV�FRQGXFWHG�LQ�������
2Q� D� FRQWLQXXP� EHWZHHQ� WZR� EURDG� YDULHWLHV� RI� )UHQFK�� WKH� YDULHW\� VSRNHQ� LQ� %RUGHDX[�
�)UDQFH��LQFRUSRUDWHV�SKRQHWLF�IHDWXUHV�IURP�VXSUDORFDO�)UHQFK�DQG�IURP�6RXWKHUQ�YDULHWLHV��
6RXWKHUQ� YDULHWLHV� DUH� PDLQO\� GLVWLQJXLVKHG� IURP� VXSUDORFDO� YDULHWLHV� YLD� WKH� 'RPLQDQW�
6RXWKHUQ�3DWWHUQ��'63��3RROH\��������WKH�TXDOLW\�RI�WKH�VL[�PLG�YRZHOV��>H@�a>ܭ@��>°@�a�>¡@��>ܧ@�
a�>R@��GHSHQGV�RQ�WKH�V\OODEOH�VWUXFWXUH��/RL�GH�3RVLWLRQ��/G3���VFKZDV�LQ�DOO�ZRUG�SRVLWLRQV�
DUH�IUHTXHQWO\�UHWDLQHG��DQG�QDVDO�YRZHOV�DUH�UHDOLVHG�ZLWK�D�FRQVRQDQWDO�QDVDO�FRGD��>ܤѺƾ@��>ܧƾѺ�
@�DQG� 
 ���@�ƾѺܭ<
%DVHG�RQ�DXGLWRU\�FRGLQJ�RI�'63�RQ�(/$1��,�ILQG�WKH�IROORZLQJ�LPSOLFDWLRQDO�VFDOHV��VXSSRUWHG�
E\�3HDUVRQ¶V�FRUUHODWLRQV��ERWK�DW�FRPPXQLW\�DQG�LQGLYLGXDO�OHYHOV��ILJXUH����� 

/'3�!�6&+:$�5(7(17,21�!�6287+(51�1$6$/�92:(/6� 
� 
,Q�RWKHU�ZRUGV��VSHDNHUV�SURGXFLQJ�VRXWKHUQ�QDVDO�YRZHOV�DUH�PRUH�OLNHO\�WR�UHWDLQ�VFKZDV�
DQG�IROORZ�/G3��<HW��WKHVH�REVHUYDWLRQV�DUH�DW�D�YHU\�KLJK�OHYHO�RI�GDWD�DJJUHJDWLRQ�DQG�SURYLGH�
D� OLPLWHG� SLFWXUH� DERXW� FRKHUHQFH�� 'R� WKHVH� YDULDEOHV� IRUP� DQ� LPSOLFDWLRQDO� UHODWLRQVKLS�
EHFDXVH�VSHDNHUV�FDQQRW�FRQWURO�WKHP�VHSDUDWHO\�DW�DOO��L�H��DUH�WKH\�OLQNHG�DW�D�GHHS�OHYHO�RI�
DFWLYDWLRQ��RU�GR�WKH\�HYHQ�FOXVWHU�DW�DOO"�,Q�VKRUW��KRZ�WLJKWO\�ERXQG��LQ�WHUPV�RI�DFWLYDWLRQ�DQG�
GHSOR\PHQW��DUH�WKHVH�IHDWXUHV�LQ�UHDO�WLPH"� 
%XLOGLQJ�RQ�ILQGLQJV�RQ�FDVFDGLQJ�DFWLYDWLRQ�DQG�FR�DFWLYDWLRQ��H�J���$OGHUHWH�HW�DO���������,�
SUHVHQW� D� QHZ� PHWKRG� WR� LQYHVWLJDWH� ZKHWKHU� EULFRODJH� SUDFWLFHV� PLJKW� EH� FRJQLWLYHO\�
FRQVWUDLQHG� ZLWKLQ� VPDOO� WLPH�ZLQGRZV��7KDW� LV�� GR� �GLDOHFWDO�� IHDWXUHV� JHW� FR�DFWLYDWHG� LQ�
UHDOWLPH�VSHHFK"�:LQGRZV�RI�FR�DFWLYDWLRQ�VXJJHVW�WKH�LPSOLFDWLRQDO�VFDOHV�REVHUYHG�DW�WKH�
DJJUHJDWHG�OHYHOV�DUH�OLNHO\�WKH�UHVXOW�RI�SUREDELOLVWLF�UDWHV�RI�XVHV��ZLWK�ORZ�LQWHU�GHSHQGHQF\�
DFURVV� IHDWXUHV�� ,Q� RWKHU� ZRUGV�� VSHDNHUV� PLJKW� EH� DEOH� WR� UHFUXLW� IHDWXUHV� EHORQJLQJ� WR�
GLIIHUHQW�OHFWV�IUHHO\�ZLWKLQ�VPDOO�WLPH�ZLQGRZV�� 



� �� 

 
� 

)LJXUH����2YHUDOO�GLVWULEXWLRQ�RI�6RXWKHUQ�YDULDQWV�LQ�LQWHUYLHZ��FRPPXQLW\�OHYHO�� 

� 
�5HIHUHQFHV�� 
� 
$OGHUHWH�� -��� %DHVH�%HUN�� 0��� /HXQJ�� .��� 	� *ROGULFN�� 0�� �������� &DVFDGLQJ� DFWLYDWLRQ� LQ�
SKRQRORJLFDO�SODQQLQJ�DQG�DUWLFXODWLRQ��(YLGHQFH�IURP�VSRQWDQHRXV�VSHHFK�HUURUV��&RJQLWLRQ�� 

������������� 
� 
%HFNHU��.�� ��������/LQNLQJ�FRPPXQLW\�FRKHUHQFH�� LQGLYLGXDO�FRKHUHQFH��DQG�EULFRODJH��7KH�
FRRFFXUUHQFH�RI��U���UDLVHG�%28*+7�DQG�UDLVHG�%$'�LQ�1HZ�<RUN�&LW\�(QJOLVK��/LQJXD����± 

�������±���� 
� 
(FNHUW��3����������7KH�PHDQLQJ�RI�VW\OH��7H[DV�/LQJXLVWLF�)RUXP��������±���� 
� 
*X\��*��5����������7KH�FRJQLWLYH�FRKHUHQFH�RI�VRFLROHFWV��+RZ�GR�VSHDNHUV�KDQGOH�PXOWLSOH�
VRFLROLQJXLVWLF�YDULDEOHV"�-RXUQDO�RI�3UDJPDWLFV��������±���� 

� 
*X\��*��5��	�)��+LQVNHQV�� ��������/LQJXLVWLF� FRKHUHQFH��6\VWHPV�� UHSHUWRLUHV� DQG�VSHHFK�
FRPPXQLWLHV��/LQJXD����±������±��� 

� 
3RROH\��7����������'LDOHFW�/HYHOOLQJ�LQ�6RXWKHUQ�)UDQFH��1RWWLQJKDP�)UHQFK�6WXGLHV���������
��±��� 
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&ODVVLILFDWLRQ�DQG�9DULDELOLW\�RI�WKH�1RUWKHUQ�0DOD\�'LDOHFWV 
Alice (Anis) Marikan 
University of Edinburgh 
 

'RFXPHQWDWLRQ�RI�WKH�0DOD\�ODQJXDJH�DQG�LWV�YDULHWLHV�LV�VWLOO�VFDUFH�DQG�UDWKHU�SDWFK\��DQG�
0DOD\� GLDOHFWRORJ\� DQG� GLDOHFW� JHRJUDSK\� DUH� XQGHUGHYHORSHG� VXE�ILHOGV� �%REHUJ��:DWW� 	�
1HUERQQH���������7KLV�LV�VXUSULVLQJ��JLYHQ�WKDW�WKH�0DOD\�ODQJXDJH�LV�WKH�QDWLRQDO�ODQJXDJH�
RI�0DOD\VLD�� %UXQHL�� DQG� ,QGRQHVLD�� DQG� D� QDWLRQDO� ODQJXDJH� IRU� 6LQJDSRUH�� ,W� LV� DOVR� WKH�
PRWKHU� WRQJXH� RI� DERXW� �� PLOOLRQ� 0DOD\V� LQ� 6RXWKHUQ� 7KDLODQG�� DV� ZHOO� DV� GLDVSRUD�
FRPPXQLWLHV�LQ�&DPERGLD��6UL�/DQND��WKH�1HWKHUODQGV��DQG�$XVWUDOLD��$GHODDU���������&XUUHQW�
FODVVLILFDWLRQV�RI�WKH�YDULHWLHV�RI�WKH�0DOD\�ODQJXDJH�LQ�0DOD\VLD�DUH�RYHU�JHQHUDOLVHG�DQG�GR�
QRW�UHIOHFW�UHDO�WLPH�OLQJXLVWLF�SUDFWLFHV��$PRQJ�WKH�PDQ\�GLDOHFWV�RI�0DOD\�LQ�0DOD\VLD��ORJKDW�
XWDUD� RU� WKH� 1RUWKHUQ� 0DOD\� 'LDOHFWV� �10'V�� DUH� DPRQJ� WKH� PRVW� UHFRJQLVDEOH� 0DOD\�
YDULHWLHV�� ZLWK� GLVWLQFW� OLQJXLVWLF� IHDWXUHV� ±� EXW� WKH� UHODWLRQVKLS� EHWZHHQ� WKHVH� YDULHWLHV� LV�
ODUJHO\�XQH[SORUHG��7KH�WKUHH�QRUWKHUQ�VWDWHV�RI�0DOD\VLD�±�.HGDK��3HUOLV��DQG�3XODX�3LQDQJ�
±�DUH�FRQVLGHUHG�KRPH�WR�1RUWKHUQ�0DOD\��\HW�WKH�H[WHQW�WR�ZKLFK�WKH\�YDU\�IURP�6WDQGDUG�
0DOD\�DQG�IURP�HDFK�RWKHU�KDV�QRW�EHHQ�WKH�VXEMHFW�RI�HPSLULFDO�OLQJXLVWLF�UHVHDUFK�� 

,Q�WKLV�WDON��,�GUDZ�RQ�QHZ�HPSLULFDO�GDWD�WR�H[SORUH�YDULDWLRQ�±�ERWK�SHUFHLYHG�DQG�SURGXFHG�
±� EHWZHHQ� WKH� 10'V� E\� IRFXVLQJ� RQ� ODQJXDJH� XVHG� LQ� WKH� FDSLWDO� FLWLHV�� 'UDZLQJ� RQ�
GLDOHFWRORJ\�� SHUFHSWXDO�GLDOHFWRORJ\�� DQG�YDULDWLRQLVW� VRFLROLQJXLVWLFV�PHWKRGV�� ,� H[SORUH� �L��
QDWLYH�VSHDNHUV¶� DWWLWXGHV� WRZDUGV�YDULDWLRQ�DPRQJ� WKH�10'V�DQG� �LL�� KRZ� WKHVH� DWWLWXGHV�
UHIOHFW�DFWXDO�OLQJXLVWLF�SUDFWLFHV�LQ�WHUPV�RI�OH[LV�� 

7KH�DWWLWXGLQDO�VWXG\�FROOHFWHG�GDWD�IURP����QDWLYH�.HGDK�VSHDNHUV��3DUWLFLSDQWV¶�UHVSRQVHV�
FRQVLVWHQWO\�VXJJHVWHG�D�EHOLHI�WKDW�WKH�10'V�FDQ�EH�GLYLGHG�LQWR�WKUHH�VWDWH�EDVHG�GLDOHFWV��
DQG� WKDW� WKH\�GLIIHU�ZLWK� UHVSHFW� WR�SURQXQFLDWLRQ�� LQWRQDWLRQ�� DQG�YRFDEXODU\��7KH� UHJLRQ¶V�
KLVWRU\�DV�ZHOO�DV�VRFLDO�DQG�FXOWXUDO�FRQWDFW�ZHUH�FLWHG�DV�WKH�PDLQ�FRQWULEXWLQJ�IDFWRU�WR�WKH�
SHUFHLYHG�YDULDELOLW\��7KH�VSHDNHUV�DOVR�H[SUHVVHG�WKH�EHOLHI�WKDW�WKHUH�LV�D��FRUUHFW��ZD\�RI�
VSHDNLQJ�1RUWKHUQ�0DOD\�ZLWK�DVVRFLDWLRQ� WR� WKH�FDSLWDO�FLW\�RI�$ORU�6HWDU� LQ�.HGDK��6RPH�
OH[LFDO�H[DPSOHV�SURYLGHG�DOVR�SRLQW�WR�DQ�XUEDQ�UXUDO�SUHVWLJH�GLYLVLRQ��,Q�GLJORVVLF�WHUPV��LW�
VHHPV�WKDW�WKH�XUEDQ�YDULHW\�KDV�WKH�ORFDOO\�SHUFHLYHG�+�LJK��VWDWXV��ZKLOH�RWKHU�ORFDO�YDULHWLHV�
FDUU\�/�RZ��VWDWXV��)HUJXVRQ���������7KHVH�DWWLWXGLQDO�GDWD�VXJJHVW�D�QHZ�K\SRWKHVLV�IRU�D�
UHYLVHG�FODVVLILFDWLRQ�RI�WKH�1RUWKHUQ�0DOD\�'LDOHFWV�&RQWLQXXP�� 
�� 
7KH�OH[LFDO�HYDOXDWLRQ�VWXG\�FROOHFWHG�GDWD�IURP����QDWLYH�VSHDNHUV�RI�DOO�WKUHH�VWDWHV��.HGDK��
3HUOLV��DQG�3XODX�3LQDQJ��7KH�UHVXOWV�VKRZ�SDWWHUQHG�OH[LFDO�YDULDWLRQ�EHWZHHQ�WKH�10'V��DQG�
DOVR�ZLWK� UHVSHFW� WR�6WDQGDUG�0DOD\��2YHUDOO��3XODX�3LQDQJ�KDG� WKH� KLJKHVW�XVDJH�RI�QRQ�
VWDQGDUG� DQG� ORDQZRUG� YDULDQWV��ZKLOH�3HUOLV� KDG� WKH� KLJKHVW� XVDJH� RI� VWDQGDUG� YDULDQWV��
%HWZHHQ� JHQGHUV� DQG� DJH� JURXSV�� ROGHU� PDOH� VSHDNHUV� KDG� WKH� KLJKHVW� XVDJH� RI� QRQ�
VWDQGDUG�YDULDQWV��)HPDOH�VSHDNHUV��ERWK�\RXQJ�DQG�ROG��KDG�WKH�KLJKHVW�XVDJH�RI�VWDQGDUG�
YDULDQWV�ZLWK�WKH�\RXQJHU�DJH�JURXS�KDYLQJ�PRUH�WKDQ�����VWDQGDUG�XVDJH��<RXQJHU�IHPDOH�
VSHDNHUV� DOVR� KDG� WKH� KLJKHVW� XVDJH� RI� ORDQZRUG� YDULDQWV� DQG� WKH� ORZHVW� XVDJH� RI� QRQ�
VWDQGDUG�YDULDQWV�DFURVV�ERWK�JHQGHUV��7KH�KLJK�UDWHV�DUH� VXUSULVLQJ��DV�WKH�TXHVWLRQQDLUH�
ZDV�FRQVWUXFWHG�WR�VSHFLILFDOO\�HOLFLW�QRQ�VWDQGDUG�YDULDQWV��� 

,QLWLDO� GDWD� VKRZ� WKH� SUHVWLJH� GLYLVLRQ� ZLWKLQ� D� VWDWH� ZKLFK� VXSSRUWV� WKH� QHZO\� SURSRVHG�
FODVVLILFDWLRQ�RI�WKH�10'V�&RQWLQXXP��+RZHYHU��GDWD�IURP�WKH�VHFRQG�VWXG\�VKRZ�WKDW�WKHUH�
LV� D� VKLIW� IURP� WKH� QRQVWDQGDUG� WR� VWDQGDUG� DQG� ORDQ�ZRUG� XVDJH� UDWKHU� WKDQ� XUEDQ�UXUDO�
GLYLVLRQ��$VSHFWV�RI�ODQJXDJH�VWDQGDUGLVDWLRQ��OH[LFDO�ERUURZLQJ��DQG�LGHQWLW\�ZLOO�EH�GLVFXVVHG�
ZKLFK� VKRZ� WKH� FKDQJLQJ� SDWWHUQV� RI� ODQJXDJH� LGHRORJLHV� DQG� SUDFWLFHV� UHODWHG� WR� WKH�
VWDQGDUG��DQG�LGHQWLWLHV�ZKHUH�DQ�XUEDQ�UXUDO�GLYLGH�VHHPV�FULWLFDO�� 



� 
0DS���� 
7KH�ORFDOLW\�RI�0DOD\�YDULHWLHV�VSRNHQ�LQ�6RXWKHDVW�$VLD� �WDNHQ�IURP�'HWHUGLQJ��*DUGLQHU�	�
1RRUDVKLG�������� 
� 

 

'LDJUDP����3URSRVHG�&ODVVLILFDWLRQ�RI�WKH�1RUWKHUQ�0DOD\�'LDOHFWV�&RQWLQXXP� 

�5HIHUHQFHV� 

$GHHODU��$����������'LDOHFWV�RI�0DOD\�,QGRQHVLDQ��,Q�%REHUJ��&���:DWW��'���	�1HUERQQH��-��$����������
7KH�KDQGERRN�RI�GLDOHFWRORJ\��+RERNHQ��1-��:LOH\�%ODFNZHOO�� 

%REHUJ��&���:DWW��'���	�1HUERQQH��-��$����������7KH�KDQGERRN�RI�GLDOHFWRORJ\��+RERNHQ��1-��:LOH\�
%ODFNZHOO�� 

'HWHUGLQJ��'��� *DUGLQHU�� ,��� 	�1RRUDVKLG��1�� �������� 7KH�3KRQHWLFV� RI�0DOD\� �(OHPHQWV� LQ�
3KRQHWLFV��� 
&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��GRL����������������������� 

)HUJXVRQ�� &�� ������� 'LJORVVLD�� :25'�� ������ ��������� '2,��
������������������������������� 
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Northern Malay  
Dialects 

Kedah 

H(igh): Alor Setar  
( UV ) 

L(ow)1: other local  
Malay varieties 

L(ow)2: Koiné 

Perlis 

H(igh): Kangar (UV) 

L(ow)1: other local  
Malay varieties 

L(ow)2: Koiné 

Pulau Pinang 

H(igh): George  
Town (UV) 

L(ow)1: other local  
Malay varieties 

L(ow)2: Koiné 



6KRZLQJ�ODQJXDJH�FKDQJH� 

([DPLQLQJ�WKH�VRFLROLQJXLVWLF�GLVWULEXWLRQV�RI�GHSLFWLQJ�VLJQV�LQ�,VUDHOL�6LJQ�/DQJXDJH 
Rose Stamp 
Bar-Ilan University 
 

6LJQHUV�FDQ�VKRZ�PHDQLQJ�WKURXJK�PLPHWLF�ERGLO\�HQDFWPHQW��)LJXUH��D��RU�GHSLFW�PHDQLQJ�

WKURXJK�GHSLFWLQJ�VLJQV��)LJXUH��E�	�F���2QH�W\SH�RI�GHSLFWLQJ�VLJQ��NQRZQ�DV�D�ZKROH�HQWLW\�

KDQGVKDSH��LV�XVHG�WR�FODVVLI\�UHIHUHQWV�DFFRUGLQJ�WR�WKHLU�VHPDQWLF�FODVV�DQG�FDQ�UHSUHVHQW�

DQ�XSULJKW�DQLPDWH�UHIHUHQW�GXULQJ�GLVFRXUVH��0F'RQDOG��������6XSDOOD��������=ZLWVHUORRG��

�������7KHUH�DUH�WZR�IUHTXHQW�YDULDQWV�RI�ZKROH�HQWLW\�KDQGVKDSH��WKH���KDQGVKDSH�YDULDQW�

ZLWK�DQ�H[WHQGHG� LQGH[� ILQJHU� �)LJXUH��E���DQG� WKH���KDQGVKDSH�YDULDQW�ZLWK�DQ� LQGH[�DQG�

PLGGOH�ILQJHUV�SRLQWLQJ�GRZQZDUGV��)LJXUH��F���6WXGLHV�VXJJHVW�WKDW�WKH�FKRLFH�RI�GHSLFWLQJ�

VLJQ�� EHWZHHQ� �� RU� �� KDQGVKDSH�� PD\� H[KLELW� V\VWHPDWLF� YDULDWLRQ� GHSHQGLQJ� RQ� WKH�

JHQHUDWLRQ�RI� WKH�VLJQHU� �0FNHH�HW�DO��� ������DQG� WKH�GLIIHUHQW� VWDJHV� RI�D� VLJQ� ODQJXDJH�

OLIHF\FOH��.HJO�HW�DO���������$URQRII�HW�DO����������� 

�7KH�DLP�RI�WKLV�VWXG\�LV�WR�ORRN�DW�WKH�VRFLDO�DQG�OLQJXLVWLF�SUHGLFWRUV�RI�WKHVH�WZR�GLVWULEXWLRQV��

RYHUW�FRQVWUXFWHG�DFWLRQ�YV��GHSLFWLQJ�VLJQV�ZLWK�ZKROH�HQWLW\�KDQGVKDSHV��DQG�ZLWKLQ�WKH�FODVV�

RI� GHSLFWLQJ� VLJQV� ZLWK� ZKROH�HQWLW\� KDQGVKDSHV�� WKH� ��KDQGVKDSH� YV�� �KDQGVKDSH�� 2XU�

GDWDVHW�LQFOXGHV�VLJQHUV�RI�D�\RXQJ�VLJQ�ODQJXDJH��,VUDHOL�6LJQ�/DQJXDJH��,6/���ZKLFK�LV�DERXW�

��� \HDUV� ROG�� 8VLQJ� WKH� &RUSXV� RI� ,6/� �6WDPS� HW� DO��� ������� WKH� UHVXOWV� VKRZ� ILYH� PDLQ�

VLJQLILFDQW�ILQGLQJV��$PRQJ�WKH�HIIHFWV�RI�VRFLDO�IDFWRUV��ZH�ILQG�WKDW�����DQ�LQFUHDVH�LQ�GHSLFWLQJ�

VLJQV�DFURVV�JHQHUDWLRQV������PRUH�XVH�RI�RYHUW�FRQVWUXFWHG�DFWLRQ�E\�IHPDOH�VLJQHUV������PRUH�

XVH�RI���KDQGVKDSH�YDULDQWV�E\�VLJQHUV�ZKR�ZHUH�ERUQ�KHDULQJ��$PRQJ�WKH�HIIHFWV�RI�OLQJXLVWLF�

IDFWRUV��ZH�ILQG�WKDW�����PRYHPHQW�GLUHFWLRQ�LV�D�VLJQLILFDQW�SUHGLFWRU�RI���KDQGVKDSH�XVH��DQG�

���� WKHUH� LV� D� VWURQJ� DVVRFLDWLRQ� EHWZHHQ� KDQGVKDSH� FKRLFH� DQG� OH[LFDO� PHDQLQJ�� ,Q� WKLV�

SUHVHQWDWLRQ��ZH�GLVFXVV�WKH�LPSRUWDQFH�RI�WKHVH�ILQGLQJV�IRU�XQGHUVWDQGLQJ�ODQJXDJH�FKDQJH�

LQ�D�\RXQJ�VLJQ�ODQJXDJH��� 

� 

 

 

 

 

)LJXUH����([DPSOHV�RI�ERG\�HQDFWPHQW��DQG���KDQGVKDSH�DQG���KDQGVKDSH�ZKROH�HQWLW\�

GHSLFWLQJ�VLJQV� 



� 

 

 

 

 

 

5HIHUHQFHV�� 

• $URQRII�� 0��� 0HLU�� ,��� 3DGGHQ�� &�� $��� 	� 6DQGOHU�� :�� �������� &ODVVLILHU� FRQVWUXFWLRQV� DQG�
PRUSKRORJ\� LQ� WZR� VLJQ� ODQJXDJHV�� �������� ������� ,Q�.�� (PPRUH\� �(G����3HUVSHFWLYHV� RQ�
FODVVLILHU�FRQVWUXFWLRQV�LQ�VLJQ�ODQJXDJHV��SS����±�����3V\FKRORJ\�3UHVV�� 

• .HJO�� -��� 6HQJKDV�� $��� 	� &RSSROD�� 0�� �������� &UHDWLRQ� WKURXJK� FRQWDFW�� 6LJQ� ODQJXDJH�
HPHUJHQFH�DQG�VLJQ�ODQJXDJH�FKDQJH�LQ�1LFDUDJXD��,Q�0��'H*UDII�	�-��6�� 
5RVHQVFKHLQ��(GV����/DQJXDJH�&UHDWLRQ�DQG�/DQJXDJH�&KDQJH��&UHROL]DWLRQ��'LDFKURQ\��DQG�
'HYHORSPHQW��SS�����±������0,7�SUHVV�� 

• 0F'RQDOG��%��+�� ��������$VSHFWV�RI� WKH�$PHULFDQ�6LJQ�/DQJXDJH�3UHGLFDWH�6\VWHP�� >3K'�
GLVVHUWDWLRQ@�� 

• 0F.HH��5���6DIDU��-���	�$OH[DQGHU��6��3����������)RUP��IUHTXHQF\�DQG�VRFLROLQJXLVWLF�YDULDWLRQ�
LQ�GHSLFWLQJ�VLJQV�LQ�1HZ�=HDODQG�6LJQ�/DQJXDJH��/DQJXDJH�	� 
&RPPXQLFDWLRQ��������±�����KWWSV���GRL�RUJ���������M�ODQJFRP������������� 

• 6WDPS��5���2KDQLQ��2���	�/DQHVPDQ��6����������7KH�&RUSXV�RI�,VUDHOL�6LJQ�/DQJXDJH�� 
/DQJXDJH� 5HVRXUFHV� �/5V�� DQG� (YDOXDWLRQ� IRU� +XPDQ� /DQJXDJH� 7HFKQRORJLHV� �+/7���
&RQIHUHQFH�3URFHHGLQJV��/5(&���0DUVHLOOH��)UDQFH�� 

• 6XSDOOD��7����������6WUXFWXUH�DQG�$FTXLVLWLRQ�RI�9HUEV�RI�0RWLRQ�DQG�/RFDWLRQ�LQ� 
$PHULFDQ�6LJQ�/DQJXDJH��>3K�'��GLVVHUWDWLRQ@��8QLYHUVLW\�RI�&DOLIRUQLD�DW�6DQ�'LHJR�� 

• =ZLWVHUORRG��,����������&ODVVLILHUV��,Q�5��3IDX��0��6WHLQEDFK��	�%��:ROO��(GV����6LJQ�/DQJXDJH��
$Q�,QWHUQDWLRQDO�+DQGERRN��SS�����±������'H�*UX\WHU�� 

 
  

D�� 2YHUW� FRQVWUXFWHG�
DFWLRQ 

E�� 'HSLFWLQJ� VLJQ��
�KDQGVKDSH 

F�� 'HSLFWLQJ� VLJQ��
�KDQGVKDSH 

   



/DQJXDJH�DWWLWXGHV�WRZDUGV�YDULDWLRQ�LQ�WKH�,VUDHOL�GHDI�FRPPXQLW\ 

Sara Lanesman and Rose Stamp 
Bar-Ilan University 
 

3URGXFWLRQ� GDWD� KDV� XQFRYHUHG� D� JUHDW� GHDO� DERXW� VLJQ� ODQJXDJH� YDULDWLRQ� DQG� FKDQJH�
�/XW]HQEHUJHU�HW�DO���������6WDPS�HW�DO����������������������\HW�YHU\�OLWWOH�LV�NQRZQ�DERXW�GHDI�
SHRSOH¶V�DWWLWXGHV�WRZDUGV�WKLV�YDULDWLRQ��5HFHQW�DWWLWXGLQDO�VWXGLHV�VKRZ�WKDW�VLJQHUV�DUH�SURXG�
RI�UHJLRQDO�YDULDWLRQ��DQG�HYHQ�H[SUHVV�GLVDSSRLQWPHQW�ZKHQ�UHJLRQDO�YDULDQWV�GLVDSSHDUHG�
RU�QHZ�YDULDQWV�ZHUH�LQWURGXFHG�IURP�RXWVLGH�WKH�UHJLRQ��5RZOH\�	�&RUPLHU���������0RUHRYHU��
VRPH� UHJLRQDO� YDULDQWV�ZHUH�SHUFHLYHG�PRUH�SRVLWLYHO\� WKDQ�RWKHUV� �%DHU�HW�DO��� ������� IRU�
H[DPSOH�� YDULHWLHV� DVVRFLDWHG� ZLWK� HGXFDWLRQDO� LQVWLWXWLRQV� �3OD\HU�� ������� SRLQWLQJ� WR� WKH�
LPSRUWDQFH�RI�VFKRROV� LQ� ODQJXDJH�DWWLWXGHV�� ,Q�FRQWUDVW��YDULHWLHV�ZKLFK�DUH� UHODWHG� WR� WKH�
VXUURXQGLQJ�VSRNHQ�ODQJXDJH��H�J���6LJQHG�(QJOLVK��DUH�YLHZHG�PRUH�QHJDWLYHO\��+LOO���������
RIWHQ� GHVFULEHG� DV� EXUHDXFUDWLF� DQG� DUURJDQW�� FRPSDUHG� WR� RWKHU� YDULHWLHV�� ,W� KDV� EHHQ�
VXJJHVWHG� WKDW�SDUWLFLSDQWV� WHQG� WR�DVFULEH�KLJK�VROLGDULW\� WRZDUGV� WKHLU�RZQ�YDULHWLHV� �0D��
�������� 

8VLQJ� LQWHUYLHZ�GDWD�HOLFLWHG�DV�SDUW�RI� WKH�&RUSXV�RI� ,VUDHOL�6LJQ�/DQJXDJH��6WDPS�HW�DO���
�������WKLV�VWXG\�H[DPLQHV�ODQJXDJH�DWWLWXGHV�SURGXFHG�E\����VLJQHUV��,Q�WKH�FXUUHQW�VWXG\��D�
WKHPDWLF�DQDO\VLV�RI�WKH�GDWD�ZDV�FDUULHG�RXW��IROORZLQJ�%UDXQ�DQG�&ODUNH���������7ZR�WKHPHV�
HPHUJHG� IURP� WKH� GDWD�� DWWLWXGHV� WRZDUGV� ILQJHUVSHOOLQJ� DQG� DWWLWXGHV� WRZDUGV� UHJLRQDO�
YDULDWLRQ��7KH�UHVXOWV�VKRZ�WKDW�,6/�VLJQHUV�KROG�VWURQJ�EHOLHIV�WRZDUGV�YDULDWLRQ��6LPLODU�WR�
5RZOH\� DQG� &RUPLHU� ������� ILQGLQJ�� VLJQHUV� DUJXHG� LQ� IDYRU� RI� WKH� H[LVWHQFH� RI� UHJLRQDO�
YDULDWLRQ��6LJQHUV�YLHZ�UHJLRQDO�YDULHWLHV�LQ�GLIIHUHQW�ZD\V��ZLWK�PDQ\�VLJQHUV�GHVFULELQJ�7HO�
$YLY�DQG�+DLID�VLJQLQJ�DV�µKLJK�OHYHO¶��µDWWUDFWLYH¶�DQG�µHOHJDQW¶��VHH�)LJXUH��D���FRPSDUHG�WR�
-HUXVDOHP�DQG�%H¶HU�6KHYD��)LJXUH��E���)LQJHUVSHOOLQJ��D�FRQWDFW�LQGXFHG�SKHQRPHQRQ�ZKLFK�
UHSUHVHQWV� OHWWHUV� RI� WKH� ZULWWHQ� DOSKDEHW� ZLWK� FHUWDLQ� KDQGVKDSHV�� LV� JHQHUDOO\� YLHZHG�
QHJDWLYHO\�E\�VLJQHUV��ZLWK�VLJQHUV�DVVRFLDWLQJ�LW�ZLWK�6LJQHG�+HEUHZ��OLWHUDF\��DQG�HGXFDWLRQ��
5HVSRQVHV� UHYHDO� WKDW� XVH� RI� ILQJHUVSHOOLQJ� LV� DVVRFLDWHG� ZLWK� \RXQJHU� VLJQHUV� DQG� GHDI�
SHRSOH�LQ�WKH�VRXWK��ZLWK�PDQ\�VLJQHUV�JLYLQJ�H[DPSOHV�RI�LQLWLDOL]HG�IRUPV�ZKLFK�DUH�GLVWLQFW�
WR�WKH�%H¶HU�6KHYD�UHJLRQ��H�J���WKH�VLJQ�IRU�µFDNH¶��$WWLWXGHV�GLIIHUHG�EDVHG�RQ�WKH�DJH�RI�WKH�
UHVSRQGHQW�ZLWK�\RXQJHU�VLJQHUV�HYDOXDWLQJ�ILQJHUVSHOOLQJ�LQ�D�PRUH�SRVLWLYH�ZD\�FRPSDUHG�
WR� ROGHU� VLJQHUV�� ,Q� WKLV� SUHVHQWDWLRQ�� ZH� DUJXH� WKDW� ODQJXDJH� DWWLWXGHV� DUH� HVVHQWLDO� WR�
XQGHUVWDQG�WKH�IXOO�SLFWXUH�RI�ODQJXDJH�YDULDWLRQ�DQG�FKDQJH�� 
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� � 

�D��³KLJK�OHYHO´� �E��³ORZ�OHYHO´� 

)LJXUH����6LJQHUV�LQ�-HUXVDOHP�H[SUHVVHG�WKDW��D��-HUXVDOHP�VLJQLQJ�LV� µORZ�OHYHO¶��DQG��E��
+DLID�VLJQLQJ�LV�µKLJK�OHYHO¶�� 
� 
5HIHUHQFHV�� 

%DHU��$��0���2NUHQW��$���	�5RVH��0����������1RWLFLQJ�YDULDWLRQ�LQ�$6/��0HWDOLQJXLVWLF�NQRZOHGJH�DQG�
ODQJXDJH� DWWLWXGHV� DFURVV� UDFLDO� DQG� UHJLRQDO� OLQHV�� ,Q� /�� %\HUV� 	� 0�� 5RVH� �(GV����
&RPPXQLFDWLRQ�IRUXP��SS���±�����*DOODXGHW�8QLYHUVLW\�3UHVV�� 
%UDXQ��9���	�&ODUNH��9����������8VLQJ�WKHPDWLF�DQDO\VLV�LQ�SV\FKRORJ\��4XDOLWDWLYH�5HVHDUFK�LQ� 
3V\FKRORJ\����������±�����KWWSV���GRL�RUJ�������������������TS���RD� 

/XW]HQEHUJHU��+���0XGG��.���6WDPS��5���	�6FKHPEUL��$��&�� ��������7KH�VRFLDO� VWUXFWXUH� RI� VLJQLQJ�
FRPPXQLWLHV� DQG� OH[LFDO� YDULDWLRQ�� $� FURVV�OLQJXLVWLF� FRPSDULVRQ� RI� WKUHH� XQUHODWHG� VLJQ�
ODQJXDJHV�� *ORVVD�� $� -RXUQDO� RI� *HQHUDO� /LQJXLVWLFV�� ������ $UWLFOH� ���
KWWSV���GRL�RUJ����������JORVVD������� 

0D��<����������$�6WXG\�RI�/H[LFDO�9DULDWLRQ��&RPSUHKHQVLRQ�DQG�/DQJXDJH�$WWLWXGHV�LQ�'HDI�8VHUV�RI�
&KLQHVH�6LJQ�/DQJXDJH��&6/��IURP�%HLMLQJ�DQG�6KDQJKDL�>'RFWRUDO��8&/��8QLYHUVLW\� 
&ROOHJH� /RQGRQ�@�� ,Q� 'RFWRUDO� WKHVLV�� 8&/� �8QLYHUVLW\� &ROOHJH� /RQGRQ��� 8&/� �8QLYHUVLW\�
&ROOHJH�/RQGRQ���KWWSV���GLVFRYHU\�XFO�DF�XN�LG�HSULQW����������� 

3OD\HU�� '�� �������� /8&.<� &+,/(� LQ� WKH� /DQG� RI� (QFKDQWPHQW�� 0DSSLQJ� 3HUFHSWLRQ� RI� 6LJQHG�
/DQJXDJH�9DULHWLHV�LQ�1HZ�0H[LFR��8QLYHUVLW\�RI�1HZ�0H[LFR�� 

5RZOH\��.���	�&RUPLHU��.�� ��������$FFHQW�RU�QRW"�/DQJXDJH�DWWLWXGHV� WRZDUGV�UHJLRQDO�YDULDWLRQ� LQ�
%ULWLVK�6LJQ�/DQJXDJH��$SSOLHG�/LQJXLVWLFV�5HYLHZ������������±����� 
KWWSV���GRL�RUJ���������DSSOLUHY����������� 
6WDPS�� 5��� 6FKHPEUL�� $��� (YDQV�� %�� *��� 	� &RUPLHU�� .�� �������� 5HJLRQDO� 6LJQ� /DQJXDJH�
9DULHWLHV�LQ� 
&RQWDFW�� ,QYHVWLJDWLQJ�3DWWHUQV� RI�$FFRPPRGDWLRQ�� 7KH� -RXUQDO� RI�'HDI� 6WXGLHV� DQG�'HDI�
(GXFDWLRQ�����������±����KWWSV���GRL�RUJ���������GHDIHG�HQY���� 

6WDPS��5���6FKHPEUL��$���)HQORQ��-���	�5HQWHOLV��5����������6RFLROLQJXLVWLF�9DULDWLRQ�DQG�&KDQJH�LQ�
%ULWLVK�6LJQ�/DQJXDJH�1XPEHU�6LJQV��(YLGHQFH�RI�/HYHOLQJ"�6LJQ�/DQJXDJH�6WXGLHV���������
���±����� 

6WDPS��5���6FKHPEUL��$���)HQORQ��-���5HQWHOLV��5���:ROO��%���	�&RUPLHU��.����������/H[LFDO�9DULDWLRQ�DQG�
&KDQJH�LQ�%ULWLVK�6LJQ�/DQJXDJH��3/26�21(��������H������� 
KWWSV���GRL�RUJ���������MRXUQDO�SRQH�������� 
  

https://doi.org/10.1371/journal.pone.0094053


6RFLROLQJXLVWLF�YDULDWLRQ�LQ�%ULWLVK�6LJQ�/DQJXDJH��6W�9LQFHQW
V�VLJQ�YDULDQW 

Yvonne E Waddell 
Queen Margaret University 
 
Elizabeth Lafferty 
 

7KLV� SDSHU� GHVFULEHV� 6W� 9LQFHQW¶V� VLJQ� YDULDQW� DV� D� VRFLROLQJXLVWLF� YDULDQW� RI� %ULWLVK� 6LJQ�
/DQJXDJH��%6/���'DWD�LV�REVHUYHG�IURP�D�FRPPXQLW\�DUFKLYH�SURMHFW�RQ�<RX7XEH��6W�9LQFHQW¶V�
&HQWUH�IRU�WKH�'HDI�*ODVJRZ��ZKLFK�KRVWV�YLGHR�UHFRUGHG�LQWHUYLHZV�IURP�'HDI�H[�SXSLOV�RI�
WKH�QRZ�FORVHG�6W�9LQFHQW¶V�6FKRRO�IRU�WKH�'HDI�DQG�%OLQG�LQ�*ODVJRZ��6W�9LQFHQW¶V�6FKRRO�
ZDV�D�UHVLGHQWLDO�VFKRRO�XQWLO�������ZKHQ�WKH�UHVLGHQFH�FORVHG�DQG�SXSLOV�FRQWLQXHG�DV�GD\�
SXSLOV��7KH�GD\�VFKRRO�ZDV�FORVHG�LQ�������ZLWK�SXSLOV�UHORFDWHG�WR�RWKHU�PDLQVWUHDP�VFKRROV�
LQ�*ODVJRZ�� 

7KH�SDUWLFLSDQW�QDUUDWLYHV�DUH�LQ�UHVSRQVH�WR�VHPL�VWUXFWXUHG�LQWHUYLHZ�TXHVWLRQV�DERXW�WKHLU�
PHPRULHV�DQG�H[SHULHQFHV�RI�DWWHQGLQJ�6W�9LQFHQW¶V�6FKRRO�DQG�WKH�6W�9LQFHQW¶V�'HDI�&OXE��
7KH� GDWD� KDV�� WKHUHIRUH�� QRW� EHHQ� HOLFLWHG� IRU� UHVHDUFK� SXUSRVHV� EXW� UDWKHU� LV� D� QDWXUDO�
GLVFXVVLRQ�WKDW�KDV�EHHQ�UHFRUGHG�WR�SUHVHUYH�WKH�KLVWRU\�DQG�VWRULHV�RI�WKLV�VRFLDO�JURXS�RI�
GHDI�FRPPXQLW\�PHPEHUV�����LQGLYLGXDOV�DSSHDU�LQ�WKH�ILOPV��DJHG�IURP�������\HDUV�ROG�� 

7KH�6W�9LQFHQW¶V�%6/�YDULDQW�KDV�EHHQ�REVHUYHG�LQ�WKH�%6/�&RUSXV��6WDPS��HW�DO���������EXW�
WKHUH� LV� YHU\� OLWWOH� GHWDLO� LQ� OLWHUDWXUH� GHVFULELQJ� WKH� IHDWXUHV� RI� WKH� YDULDQW�� 6FKRRO� DQG�
HGXFDWLRQDO�HQYLURQPHQWV�DOZD\V�KDG�D�KXJH�LPSDFW�RQ�GHDI�FKLOGUHQ¶V�ODQJXDJH��5RZOH\�DQG�
&RUPLHU���������&DWKROLF�VLJQLQJ�LQFOXGHV�PDQ\�LQLWLDOLVHG�VLJQV�WKDW�DUH�EDVHG�RQ�WKH�,ULVK�
PDQXDO�DOSKDEHW� �6XWWRQ�6SHQFH�DQG�:ROO� �������+RZHYHU��DOO�SDUWLFLSDQWV�XVHG�%6/� WZR�
KDQGHG�ILQJHUVSHOOLQJ�WKURXJKRXW�WKHLU�QDUUDWLYHV�IRU�DQ\�ILQJHUVSHOOHG�ZRUGV���,ULVK�DOSKDEHW�
LQLWLDOLVHG� VLJQV� DUH� REVHUYHG� LQ� VLJQV� IRU� FRORXUV�� %/8(�� <(//2:�� %52:1�� *5((1��
3853/(�DQG�DOVR�VLJQV�IRU�WHUPV�VXFK�DV�1(('��1,&(��*$5'(1��+,6725<��+$33<��*/$'��
'$8*+7(5��)$0,/<��:$7&+��'<,1*��.((3��)25��75<�� 

6W�9LQFHQW¶V�VLJQHUV�XVH�D�<(6�VLJQ�ZLWK�D�6FRWV�PRXWKLQJ�RI�µ$<(¶�VXJJHVWLQJ�WKH�LQIOXHQFH�
RI� 6FRWV� SURQXQFLDWLRQ� WKURXJK� ODQJXDJH� FRQWDFW� LQ� WKH� *ODVJRZ� DUHD�� 6HYHUDO� VLJQV� IRU�
UHOLJLRXV� WHUPLQRORJ\� DUH� REVHUYHG� WKDW� DUH� OH[LFDOO\� GLIIHUHQW� IURP� %6/�� VXFK� DV� 6,1��
68))(5,1*��)$7+(5��&21)(66,21��)$,7+��5(/,*,21��7KHUH�LV�DOVR�LQWHUQDO�YDULDWLRQ�LQ�
WKH� GDWD� IRU� VRPH� VLJQV�� VXFK� DV�181�6,67(5��'LIIHUHQW� DJH� JURXSV� VLJQ� WKLV� GLIIHUHQWO\��
GHSHQGLQJ�RQ�ZKHWKHU�WKH�QXQV�ZKR�WDXJKW�WKHP�ZRUH�D�FRUQHWWH�RU�ZLPSOH�� 

,Q�WKH�GDWD�WKHUH�DUH�D�QXPEHU�RI�VLJQV�KLJKOLJKWHG�LQ�D�VHSDUDWH�SOD\OLVW�RQ�WKH�FKDQQHO��WKDW�
DUH�ODEHOOHG�DV� 
µPXOWLFKDQQHO¶�VLJQV��7KHVH�VLJQV�XVH�PDQXDO�VLJQV�RQ�WKH�KDQGV��PRXWK�JHVWXUHV��DQG�LQWHQVH�
IDFLDO�H[SUHVVLRQV�DQG�ERGLO\�PRYHPHQWV��7KHVH�DUH�XQLTXH�WR�6W�9LQFHQW¶V�VLJQHUV��DQG�QRW�
VLJQV�WKDW�DUH�SDUW�RI�DQ\�RWKHU�UHJLRQDO�YDULDQW�REVHUYHG�LQ�%6/�LQ�WKH�8.��7KHVH�DUH�GLIILFXOW�
IRU�SHRSOH�XQIDPLOLDU�ZLWK�WKH�YDULDQW�WR�FRPSUHKHQG�DQG�DUH�DOVR�GLIILFXOW�WR�SURYLGH�D�VLQJOH�
ZRUG�JORVV��DV�WKH\�FRQYH\�FRPSOH[�PHDQLQJV��� 

,Q�WHUPV�RI�ODQJXDJH�DWWLWXGHV��WKH�SDUWLFLSDQWV�LQ�WKH�GDWD�GHVFULEH�EHLQJ�SURXG�RI�EHLQJ�D�6W�
9LQFHQW¶V�VLJQHU��VHYHUDO�VD\�KRZ�EHDXWLIXO�WKH�VLJQLQJ�LV�DQG�WKDW�LW�VKRXOG�EH�SUHVHUYHG�IRU�
WKH�IXWXUH�� 

� 

� 



 

5HIHUHQFHV�� 

5RZOH\�� .�� DQG�&RUPLHU�� .��� ������ 6KRUWHU� EXW� ULFKHU� YHUVXV� ORQJHU�ZLWK� OHVV� LQIRUPDWLRQ��
OLQJXLVWLF� GLIIHUHQWLDWLRQ� EHWZHHQ� %ULWLVK� 6LJQ� /DQJXDJH� DQG� VLJQ� VXSSRUWHG� (QJOLVK��
0XOWLOLQJXD���������SS���������� 

6W� 9LQFHQW¶V� &HQWUH� IRU� WKH� 'HDI� *ODVJRZ�� ������� <RX7XEH� &KDQQHO� $FFHVVHG� DW�
KWWSV���ZZZ�\RXWXEH�FRP�FKDQQHO�8&F�F�X9�$;�O.S�VXBP&F�$� 

6WDPS��5��� 6FKHPEUL��$��� )HQORQ�� -��� 5HQWHOLV��5���:ROO�� %�� DQG�&RUPLHU�� .��� ������ /H[LFDO�
YDULDWLRQ�DQG�FKDQJH�LQ�%ULWLVK�6LJQ�/DQJXDJH��3/R6�2QH��������S�H������� 

6XWWRQ�6SHQFH��5���	�:ROO��%����������7KH�OLQJXLVWLFV�RI�%ULWLVK�6LJQ�/DQJXDJH��DQ�LQWURGXFWLRQ��
&DPEULGJH�8QLYHUVLW\�3UHVV� 
  

https://www.youtube.com/channel/UCc-c2uV9AX7lKp0su_mCc1A
https://www.youtube.com/channel/UCc-c2uV9AX7lKp0su_mCc1A
https://www.youtube.com/channel/UCc-c2uV9AX7lKp0su_mCc1A
https://www.youtube.com/channel/UCc-c2uV9AX7lKp0su_mCc1A


 
(IIHFWV�RI�IRFXV�FRQGLWLRQ�RQ�I��UDQJH�LQ�1DQQLQJ�0DQGDULQ��1DQQLQJ�&DQWRQHVH���DQG�

6WDQGDUG�0DQGDULQ 
 
;LQ]L�+RX�DQG�(OHDQRU�&KRGURII 
8QLYHUVLW\�RI�<RUN 
 

&ORVHO\� UHODWHG� 6LQLWLF� ODQJXDJHV� FDQ� H[KLELW� PDUNHGO\� GLIIHUHQW� IRFXV� LQWRQDWLRQ� SDWWHUQV��
6WDQGDUG�0DQGDULQ�SULPDULO\�XVHV�I��WR�PDUN�QDUURZ�IRFXV�>����@��W\SLFDOO\�WKURXJK�RQ�IRFXV�
H[SDQVLRQ� DQG� RXWRI�IRFXV� FRPSUHVVLRQ� >�±�@�� LQ� FRQWUDVW�� &DQWRQHVH� LQ� +RQJ� .RQJ� DQG�
*XDQJ]KRX�KDUGO\�XVHV�I��WR�PDUN�IRFXV�>�������@�DQG�ODFNV�SRVW�IRFXV�FRPSUHVVLRQ��3)&��>���
��������@��0RUHRYHU��3)&�ZDV�DEVHQW�LQ�/��0DQGDULQ�VSRNHQ�E\�/��0LQ�VSHDNHUV��DV�LQ�0LQ��
GHVSLWH� LWV� SUHVHQFH� LQ� 6WDQGDUG�0DQGDULQ� >���� �@�� ,Q� WKLV� VWXG\��ZH� LQYHVWLJDWH� WKH� IRFXV�
UHDOLVDWLRQ�LQ�1DQQLQJ�0DQGDULQ��10���D�IRVVLOLVHG�LQWHUPHGLDWH�YDULHW\�VHUYLQJ�DV�WKH�OLQJXD�
IUDQFD�RI�1DQQLQJ��D�PXOWLOLQJXDO�FLW\�LQ�&KLQD��6KDSHG�E\�1DQQLQJ�&DQWRQHVH��SULPDU\�VRXUFH�
ODQJXDJH��1&��DQG�6WDQGDUG�0DQGDULQ��WDUJHW�ODQJXDJH��60���1DQQLQJ�0DQGDULQ�LV�H[SHFWHG�
WR�H[KLELW�VWURQJHU�VLPLODULWLHV�WR�1DQQLQJ�&DQWRQHVH�JLYHQ�WKH�KLVWRULFDO�ODQJXDJH�FRQWDFW��  

7KH�SURGXFWLRQ�VWXG\�LQFOXGHG�%URDG�)RFXV��%)���,QLWLDO�)RFXV��VXEMHFW�IRFXVHG��,)���DQG�)LQDO�
)RFXV��REMHFW�IRFXVHG��))��FRQGLWLRQV��3DUWLFLSDQWV�LQFOXGHG����QDWLYH�ELOLQJXDO�10�DQG�1&�
VSHDNHUV��) ����DJH���±����DQG����IOXHQW�60�VSHDNHUV��) ���DJH���±�����7KH�H[SHULPHQW�
LQYROYHG�TXHVWLRQ±�DQVZHU�SDLUV��SDUWLFLSDQWV�UHVSRQGHG�WR�D�SUH�UHFRUGHG�ZK�TXHVWLRQ�ZLWK�
D� ILYH�V\OODEOH� WDUJHW�VHQWHQFH��7KLV�VHQWHQFH�KDG� WKH�VWUXFWXUH���1DPH�SUHIL[���6XEMHFW���
0RGDO�YHUE���9HUE���2EMHFW!��ZKHUH�HDFK�6±9±2�VHW�VKDUHG�WKH�VDPH�OH[LFDO�WRQH��VHH�7DEOH�
����7KUHH�WDUJHW�VHQWHQFHV�ZHUH�FUHDWHG�IRU�HDFK�WRQH�LQ�0DQGDULQ�DQG�&DQWRQHVH��ZLWK�OH[LFDO�
HTXLYDOHQFH�DFURVV�ODQJXDJHV��7KH�I��PLQLPXP�DQG�PD[LPXP�ZHUH�DXWRPDWLFDOO\�H[WUDFWHG�
IURP�WKH�VRQRUDQW�SRUWLRQ�RI� WKH�VXEMHFWV�DQG�REMHFWV��VWDQGDUGLVHG�E\�VSHDNHU�VSHFLILF� I��
UDQJHV��DQG�WUDQVIRUPHG�LQWR�&KDR�WRQH�QXPEHUV���±���XVLQJ�WKH�/RJ�7�YDOXH�IRUPXOD�>��@�� 

)LJXUH���GLVSOD\V�WKH�DYHUDJH�&KDR�WRQH�I��UDQJH�DFURVV�IRFXV�FRQGLWLRQV�LQ�VXEMHFW�DQG�REMHFW�
SRVLWLRQV��0L[HG�HIIHFWV�DQDO\VHV�WHVWHG�WKH�HIIHFWV�RI�,QLWLDO�DQG�)LQDO�)RFXV�DJDLQVW�%URDG�
)RFXV�RQ�WKH�I��UDQJH��PLQ��DQG�PD[�LQ�WKH�VXEMHFW�DQG�REMHFW�RI�HDFK�ODQJXDJH��10��,QLWLDO�
)RFXV�FRPSUHVVHG�WKH�REMHFW�I��UDQJH��ZKLOH�)LQDO�)RFXV�FRPSUHVVHG�WKH�VXEMHFW�I��UDQJH��
1&�� ,QLWLDO� )RFXV� FRPSUHVVHG� WKH� I�� UDQJH� LQ� ERWK� VXEMHFW� DQG� REMHFW��ZKLOH� )LQDO� )RFXV�
FRPSUHVVHG�RQO\�WKH�VXEMHFW�I��UDQJH��60��,QLWLDO�)RFXV�H[SDQGHG�WKH�VXEMHFW�I��UDQJH�DQG�
FRPSUHVVHG�WKH�REMHFW�I��UDQJH��)LQDO�)RFXV�FRPSUHVVHG�WKH�VXEMHFW�I��UDQJH�� 

'LIIHUHQFHV� EHWZHHQ� 1&� DQG� 10� ZHUH� SULPDULO\� LQ� WKH� VXEMHFW� XQGHU� ERWK� QDUURZ� IRFXV�
FRQGLWLRQV��'LIIHUHQFHV�EHWZHHQ�60�DQG�10�ZHUH�REVHUYHG�DFURVV�DOO�PHDVXUHV�XQGHU�,QLWLDO�
)RFXV��EXW�ZHUH�OLPLWHG�WR�WKH�VXEMHFW�XQGHU�)LQDO�)RFXV��1XPHULFDOO\��1DQQLQJ�0DQGDULQ�ZDV�
FORVHU�WR�1DQQLQJ�&DQWRQHVH�WKDQ�WR�6WDQGDUG�0DQGDULQ�� 

2YHUDOO�� XQOLNH� 6WDQGDUG� 0DQGDULQ�� QHLWKHU� 1DQQLQJ� YDULHW\� VKRZHG� RQ�IRFXV� I�� UDQJH�
H[SDQVLRQ�XQGHU�,QLWLDO�)RFXV��)LQDO�)RFXV��KRZHYHU��FRPSUHVVHG�WKH�RXW�RI�IRFXV�I��UDQJH�LQ�
DOO�WKUHH�ODQJXDJHV��7KH�DEVHQFH�RI�3)&�LQ�WKH�1DQQLQJ�YDULHWLHV�UHVHPEOHV�WKDW�RI�0DQGDULQ�
E\�/��0LQ�VSHDNHUV��$FURVV�WKH�VL[�PHDVXUHV��1DQQLQJ�0DQGDULQ�ZDV�PRUH�VLPLODU�WR�1DQQLQJ�
&DQWRQHVH� WKDQ� WR� 6WDQGDUG�0DQGDULQ��7KHVH� ILQGLQJV� VXJJHVW� SRWHQWLDO�1&� LQIOXHQFH� RQ�
1DQQLQJ�0DQGDULQ��)XWXUH�UHVHDUFK�VKRXOG�IXUWKHU�LQYHVWLJDWH�I��FRQWRXUV�DQG�WRQDO�HIIHFWV�� 
� � 

7DEOH����6WUXFWXUH�RI�WDUJHW�VHQWHQFHV�DFURVV�HDFK�RI�WKH�0DQGDULQ�DQG�&DQWRQHVH�WRQHV�ZLWK�
(QJOLVK�JORVVHV��1XPEHUV�LQ�EUDFNHWV�UHIHU�WR�&KDR�WRQH�QXPEHUV�IURP�>��@��7RQHV�DUH�DOLJQHG�
DFFRUGLQJ�WR�WKHLU�KLVWRULFDO�FRUUHVSRQGHQFH��6HPLFRORQV�VHSDUDWH�WKH�,3$�WUDQVFULSWLRQV�IRU�
0DQGDULQ�DQG�&DQWRQHVH�� 



 

� 

)LJXUH����$YHUDJH�I��UDQJH�LQ�ORJ�WUDQVIRUPHG�&KDR�WRQH�QXPHULFDO�XQLWV�DFURVV�HDFK�IRFXV�
FRQGLWLRQ�LQ�WKH�VXEMHFW�DQG�REMHFW�SRVLWLRQV�DYHUDJHG�DFURVV�SKRQRORJLFDO�WRQH�� 
� 
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7KLV�SDSHU�GLVFXVVHV�WKH�VWDWXV�RI�WKH�/27�7+28*+7�FRQWUDVW�LQ�%DUEDGLDQ�(QJOLVK��XVLQJ�
HYLGHQFH� IURP� DSSDUHQW� WLPH� FRPSDULVRQ� DQG� VW\OLVWLF� YDULDWLRQ�� ,Q� WKLV� YDULHW\�� /27� DQG�
7+28*+7�DUH�VDLG�WR�EH�GLVWLQFW�RQO\�LQ�GXUDWLRQ��UHDOLVHG�DV�>ܥ@�DQG�>ޝܥ@�UHVSHFWLYHO\��:HOOV�
������ %ODNH� ������� +RZHYHU�� FRQWUDU\� WR� WKHVH� UHSRUWV�� ILQGLQJV� IURP� WKH� SUHVHQW� VWXG\�
VXJJHVW� WKDW� WKH�PHUJHU� LQ�TXDOLW\�PD\�VWLOO� EH�RQJRLQJ��ZKLOH� WKH�GLVWLQFWLRQ� LQ� GXUDWLRQ� LV�
UHGXFLQJ�� 

6RFLROLQJXLVWLF�LQWHUYLHZV�ZHUH�FRQGXFWHG�ZLWK����VSHDNHUV����IHPDOH����PDOH���DJHG�������
�/DERY��������7KH\�ZHUH�DOVR�DVNHG�WR�UHDG�D�ZRUGOLVW��D�SDVVDJH��DQG�FRPSOHWH�D�PLQLPDO�
SDLU�WHVW��)RUPDQW�YDOXHV�ZHUH�QRUPDOLVHG�XVLQJ�-RKQVRQ¶V��������¨)�PHWKRG��7ZR�PHWKRGV�
RI�PHDVXULQJ�PHUJHUV�ZHUH�XVHG��(XFOLGHDQ� GLVWDQFH� �('��� DQG� WKH�3LOODL�%DUWOHWW� WUDFH� �D�
PHDVXUH�RI�RYHUODS���+D\�HW�DO��������� 

$OO�VSHDNHUV�VKRZ�D�FRQVLGHUDEOH�GHJUHH�RI�RYHUODS�LQ�YRZHO�VSDFH��PDQLIHVWHG�DV�UHGXFHG�
('� �)LJXUH����DQG�3LOODL� VFRUHV��+RZHYHU�� \RXQJHU� VSHDNHUV� �������� VKRZ�PRUH�SKRQHWLF�
RYHUODS� WKDQ� ROGHU� VSHDNHUV� ������ ±� WKH� /27�7+28*+7�PHUJHU� LQ� TXDOLW\� DSSHDUV� WR� EH�
RQJRLQJ�� ,W�PD\� WKHUHIRUH� KDYH� EHJXQ�PRUH� UHFHQWO\� WKDQ�ZDV� DQWLFLSDWHG� JLYHQ� SUHYLRXV�
GHVFULSWLRQV�RI�%DUEDGLDQ�(QJOLVK��:HOOV�������%ODNH��������6SHDNHUV�KDYH�DOVR�EHHQ�IRXQG�
WR� XVH� GXUDWLRQ� LQ� SURGXFWLRQ� DQG� SHUFHSWLRQ� WR� GLVWLQJXLVK� EHWZHHQ� WZR� YRZHOV� VKRZLQJ�
VSHFWUDO�RYHUODS��/DERY�	�%DUDQRZVNL�������:DGH�������)ULGODQG�HW�DO���������7KH�SUHVHQW�
GDWD�VXSSRUW�WKLV��7+28*+7�LV�FRQVLVWHQWO\�ORQJHU�WKDQ�/27��)LJXUH�����$GGLWLRQDOO\��WKHUH�LV�
HYLGHQFH� IRU� DQ� RQJRLQJ�PHUJHU� LQ� GXUDWLRQ�� \RXQJHU� VSHDNHUV� KDYH� D� VPDOOHU� GXUDWLRQDO�
GLIIHUHQFH�EHWZHHQ�WKH�WZR�YRZHOV��LQ�FHUWDLQ�VW\OHV�� 

7KH�GHJUHH�RI�SKRQHWLF�RYHUODS�EHWZHHQ�/27�DQG�7+28*+7�LV�DOVR�VHQVLWLYH�WR�VW\OH��('�
LQFUHDVHV�ZLWK�DWWHQWLRQ�SDLG�WR�VSHHFK��/27�DQG�7+28*+7�DUH�PRVW�GLVWLQFW�LQ�PLQLPDO�SDLUV��
6SHDNHUV�DOVR�VKRZ�D� 

ODUJHU�GXUDWLRQ�GLIIHUHQFH�EHWZHHQ� WKH�YRZHOV� LQ�PLQLPDO�SDLUV�DQG�ZRUGOLVWV��FRPSDUHG� WR�
VSRQWDQHRXV�VSHHFK��,Q�ERWK�TXDOLW\�DQG�GXUDWLRQ��WKH�ROGHU�VSHDNHUV�DUH�PRVW�VHQVLWLYH�WR�
WKH�HIIHFW�RI�VW\OH��7KLV�YDULDWLRQ�SURYLGHV�IXUWKHU�HYLGHQFH�WKDW�WKH�PHUJHU�LV�QRW�FRPSOHWH��
VLQFH� FRQWUDVW� LV� PDLQWDLQHG� LQ� PRUH� IRUPDO� VW\OHV�� VSHDNHUV� PXVW� QRW� \HW� KDYH� ORVW� WKH�
SKRQHPLF�GLVWLQFWLRQ�EHWZHHQ�WKH�WZR�YRZHOV�� 

7KLV� VWXG\� SURYLGHV� DQ� XSGDWH� RQ� WKH� VWDWXV� RI� WKH� /27�7+28*+7�PHUJHU� LQ� %DUEDGLDQ�
(QJOLVK��7KH�GLVWLQFWLRQ�EHWZHHQ�WKH�WZR�YRZHOV�DSSHDUV�WR�EH�UHGXFLQJ�LQ�DSSDUHQW�WLPH��LQ�
ERWK� TXDOLW\� DQG� GXUDWLRQ�� 7KLV� FRQWUDVWV� ZLWK� ILQGLQJV� IURP� VHYHUDO� YDULHWLHV� RI�$PHULFDQ�
(QJOLVK��ZKHUH�WKH�GXUDWLRQDO�GLIIHUHQFH�LV�PDLQWDLQHG��HVSHFLDOO\�IRU�VSHDNHUV�ZLWK�D�PHUJHU�
LQ� TXDOLW\� �)ULGODQG� HW� DO�� ������� )XUWKHU� UHVHDUFK� PD\� H[SORUH� ZKHWKHU� WKH� WZR� W\SHV� RI�
PHUJHUV�ZLOO�FRQWLQXH�LQ�WDQGHP��RU�LI�WKH�GXUDWLRQDO�GLVWLQFWLRQ�ZLOO�RXWODVW�WKDW�RI�TXDOLW\��7KH�
GDWD�UHSRUWHG�KHUH�ZLOO�VRRQ�EH�FRPSOHPHQWHG�ZLWK�UHVXOWV�IURP�D�ODUJHU�QXPEHU�RI�VSHDNHUV��
7KLV�ZLOO�HQDEOH�PRUH�V\VWHPDWLF�VWDWLVWLFDO�DQDO\VLV�WR�FRQILUP�LI�WKH�VW\OLVWLF�SDWWHUQV�REVHUYHG�
KHUH� DOVR� KROG� LQ� D� ZLGHU� SRSXODWLRQ�� 3RWHQWLDO� HIIHFWV� RI� RWKHU� VRFLDO� IDFWRUV� ZLOO� DOVR� EH�
LQYHVWLJDWHG� 
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/DERY��:LOOLDP��������)LHOG�PHWKRGV�RI�WKH�3URMHFW�RQ�/LQJXLVWLF�&KDQJH�DQG�9DULDWLRQ��,Q�-RKQ�%DXJK�
	� -RHO� 6KHU]HU� �HGV���� /DQJXDJH� LQ�8VH��5HDGLQJV� LQ�6RFLROLQJXLVWLFV�� ��±���� (QJOHZRRG�
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/DERY�� :LOOLDP� 	� 0DFLHM� %DUDQRZVNL�� ������ ��� PVHF�� /DQJXDJH� 9DULDWLRQ� DQG� &KDQJH� ��������
KWWSV���GRL�RUJ���������6���������������;�� 
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3$/0�83� LV� RQH� RI�PRVW� SHUYDVLYH� GLVFRXUVH�RULHQWHG�PXOWLIXQFWLRQDO� H[SUHVVLRQV� ERWK� LQ�
VSRNHQ�DQG�VLJQHG�ODQJXDJHV��\HW�LWV�VSHFLILF�IXQFWLRQV�DUH�XVXDOO\�GHVFULEHG�DV�LOOXVLYH�DQG�
REVFXUH�� 3UHYLRXV� VWXGLHV� KDYH� VXJJHVWHG� D� YDULHW\� RI� LGLRV\QFUDWLF� 3$/0�83� IXQFWLRQV��
UDQJLQJ�IURP�JHVWXUDO�H[SUHVVLRQV�RI�XQFHUWDLQW\�RU�REYLRXVQHVV��&RRSHUULGHU�HW�DO��������WR�
KLJKO\� JUDPPDWLFDO� IXQFWLRQV� RI� LQWHUURJDWLYLW\� DQG� HSLVWHPLF�PRGDOLW\� LQ� VLJQHG� ODQJXDJHV�
�VHH�*DEDUUy�/ySH]������IRU�D�UHFHQW�RYHUYLHZ���+HUH�ZH�WDNH�D�GLVWULEXWLRQDO�DQG�IXQFWLRQDO�
VRFLROLQJXLVWLF�DSSURDFK�WR�VWXG\�3$/0�83�LQ�RUGHU�WR�VKHG�OLJKW�RQ�LWV�IXQFWLRQV�LQ�WKH�FRQWH[W�
RI�WZR�GLIIHUHQW�JHQUHV�±�QDUUDWLYH�DQG�H[SRVLWRU\�WH[WV��SURGXFHG�LQ�,VUDHOL�6LJQ�/DQJXDJH�
�,6/���� 

7KH�JRDO�RI�WKH�VWXG\�LV�WR�REWDLQ�ERWK�D�³SDQRUDPLF´�DQG�D�³PLFUR´�YLHZ�RQ�WKH�IXQFWLRQV�RI�
3$/0�83��E\�]RRPLQJ�RQWR�JOREDO�DV�ZHOO�DV�VSHFLILF�IHDWXUHV�RI�3$/0�83�LQ�VLJQ�ODQJXDJH��
)LUVW��XVLQJ�D�PXOWL�FRPSRQHQWLDO�FOXVWHULQJ�PHWKRG��ZH�DQDO\]H�����3$/083�WRNHQV�>Q� ����
,6/�VLJQHUV@�LQ�RXU�FRUSXV�RI�QDUUDWLYH�DQG�H[SRVLWRU\�WH[WV�SURGXFHG�E\�WKH�VDPH�VLJQHUV��7KH�
GLVWULEXWLRQ�RI�IHDWXUHV�IRU�WKHVH�WRNHQV�DOORZHG�XV�WR�LGHQWLI\�WKUHH�GLVWLQFW�W\SHV�RI�3$/0�83�
YDULDQWV��7KHVH�DUH�GLVWLQJXLVKHG�E\�SKRQHWLF��SURVRGLF�DQG�GLVFRXUVDO�IHDWXUHV��)LJ������)RU�
LQVWDQFH�� 3$/0�83�� LV� W\SLFDOO\� DFFRPSDQLHG� E\� DQ� RSHQ� DGGUHVVHHRULHQWHG� SDOP�XS�
KDQGVKDSH��DQG�KLJKO\�H[SUHVVLYH�IDFLDO�DQG�ERG\�PRYHPHQWV��ZKHUHDV�3$/0�83��LV�PRUH�
OLNHO\� WR� EH� DFFRPSDQLHG� E\� D�PRUH� FORVHG� KDQGVKDSH�� DQG�PRUH� QHXWUDO� IDFH� DQG� ERG\�
H[SUHVVLRQ��7KH� IRUPDWLRQDO� IRUPDW� RI� 3$/0�83�� LV� YHU\� GLVWLQFW� IURP� WKH� RWKHU� WZR�� LW� LV�
SURGXFHG�ZLWK� WKH� ODWHUDO�PRYHPHQW� RI� RSHQ� KDQGV�� DFFRPSDQLHG� E\� D� VKUXJ� DQG� UDLVHG�
EURZV��� 

,Q� DGGLWLRQ� WR� WKLV� QRYHO� DQDO\VLV� RI� 3$/0�83� FOXVWHUV�� ZH� DSSOLHG� FRQWUDVWLYH� GLVFRXUVH�
DQDO\VLV�WR�RXU�GDWD��1LU��������WR�GHWHUPLQH�WKH�IXQFWLRQ�RI�HDFK�3$/0�83�FOXVWHU�LQ�HDFK�RI�
WKH� WZR� JHQUHV� �QDUUDWLYH� DQG� H[SRVLWRU\���2XU� DQDO\VHV� VKRZ� WKDW� DOWKRXJK� DOO� 3$/0�83�
YDULDQWV�VHUYH�WKH�VDPH�VWUXFWXUDO�IXQFWLRQV�LQ�ERWK�JHQUHV��WKH�IUHTXHQF\�RI�WKHLU�GLVWULEXWLRQV�
LV�GLIIHUHQW�IRU�HDFK�W\SH�RI�WH[W��)RU�H[DPSOH��ZKLOH�3$/0�83��DSSHDUV�DW�WKH�ERXQGDULHV�RI�
PLQRU� GLVFRXUVH� XQLWV� DOPRVW� H[FOXVLYHO\� LQ� WKH� QDUUDWLYH� WH[WV�� 3$/0�83�� DSSHDUV� DW� WKH�
ERXQGDULHV�RI�GLVFRXUVH�VWUXFWXUH�VHJPHQWV��LQWHUPHGLDWH�GLVFRXUVH�XQLWV��PRUH�IUHTXHQWO\�LQ�
WKH�H[SRVLWRU\�WH[WV��,Q�FRQWUDVW��3$/0�83��DSSHDUV�DW�WKH�ERXQGDULHV�RI� LQWURGXFWRU\�DQG�
VXPPDU\�XQLWV�LQ�ERWK�JHQUHV��� 

7KXV��WKH�VSHFLILF�FOXVWHULQJ�RI�3$/0�83�PXOWL�GLPHQVLRQDO�IHDWXUHV�LOOXPLQDWHV�LWV�IXQFWLRQ�DV�
D� GLVFRXUVH� PDUNHU� �0DVFKOHU� 	� 6FKLIIULQ�� ������ LPSDFWHG� E\� ERWK� PDFUR�� DQG� PLFUR��
GLVFRXUVH�FKDUDFWHULVWLFV��:H�FRQFOXGH�RXU�SDSHU�E\�GLVFXVVLQJ�WKH�LPSRUWDQFH�RI�FRPELQLQJ�
GLVWULEXWLRQDO�DQG�IXQFWLRQDO�DQDO\VHV�LQ�RUGHU�WR�HOXFLGDWH�KRZ�WKH�LQWHUSUHWDWLRQ��VFRSH�DQG�
WKH�IRUPDWLRQDO�IHDWXUHV�RI�3$/0�83�DUH�FRQVWUDLQHG�E\�GLVWLQFW�GLVFRXUVH�FRQWH[WV�DQG�WKHLU�
FKDUDFWHULVWLFV���� 



� 

)LJXUH����)HDWXUHV�RI�WKUHH�3$/0�83�YDULDQWV� 

� 
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KDQGERRN�RI�GLVFRXUVH�DQDO\VLV����������� 

1LU��%�� ��������)UDPHV� IRU� FODXVH�FRPELQLQJ��6FKHPDWLFLW\�DQG� IRUPXODLFLW\� LQ�GLVFRXUVH�SDWWHUQV��
&RQVWUXFWLRQV�DQG�)UDPHV����������������� 
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�³0L]UDKL´� DQG� ³$VKNHQD]L´� DUH� WZR� EURDG� XPEUHOOD� WHUPV� ZKLFK� FRQVWUXFW� D� SVHXGR�
GLFKRWRPRXV�GLVWLQFWLRQ�EHWZHHQ�-HZV�RI�0LGGOH�(DVWHUQ�DQG�1RUWK�$IULFDQ�GHVFHQW�DQG�-HZV�
RI�(XURSHDQ�GHVFHQW�UHVSHFWLYHO\��'XH�WR�D�KLVWRU\�RI�V\VWHPLF�PDUJLQDOL]DWLRQ�RI�0L]UDKLV��
WKH�WHUPV�QRZ�HQFRPSDVV�QRW�MXVW�DQ�HWKQLF�GLVWLQFWLRQ�EXW�DOVR�YRFDWLRQDO��JHRJUDSKLF�DQG�
VRFLRHFRQRPLF�VWUDWLILFDWLRQ��6ZLUVNL��������7]IDGLD�	�<LIWDFKHO��������/HZLQ�(SVWHLQ�	�&RKHQ�
�������/LQJXLVWLFDOO\��WKH�0L]UDKL�$VKNHQD]L�GLVWLQFWLRQ�LV�PRVW�VWURQJO\�DVVRFLDWHG�ZLWK�WKUHH�
FRQVRQDQWV� WKDW�ZHUH�KLVWRULFDOO\�SURGXFHG�RQO\�E\�0L]UDKL� VSHDNHUV� �<DHJHU�'URU���������
+RZHYHU��WKHVH�FRQVRQDQWV�DUH�ODUJHO\�DEVHQW�LQ�FRQWHPSRUDU\�0RGHUQ�+HEUHZ��DQG�DV�VXFK�
WKHLU�DEVHQFH�GRHV�QRW�VXJJHVW�$VKNHQD]L�KHULWDJH��*DIWHU���������7KLV�UDLVHV�WKH�TXHVWLRQ�RI�
ZKHWKHU�RWKHU�IHDWXUHV�DUH�DVVRFLDWHG�ZLWK�FXUUHQW�$VKNHQD]L�DQG�0L]UDKL�VSHDNHUV��,Q�WKLV�
SDSHU�� ZH� H[SORUH� WKLV� TXHVWLRQ� E\� FRPSDULQJ� PHGLDWL]HG� SHUIRUPDQFHV� RI� 0L]UDKL� DQG�
$VKNHQD]L�SHUVRQDH�SRUWUD\HG�E\�WKH�VDPH�DFWUHVVHV��7KURXJK�DQ�DFRXVWLF�DQDO\VLV�RI�WKH�
SHUIRUPDQFHV��ZH�VKRZ�WKDW�DQ�RYHUORRNHG�SURVRGLF�PDUNHU�RI�HWKQLF�LGHQWLW\�LV�XVHG�IRU�HWKQLF�
GLIIHUHQWLDWLRQ��DQG�WKURXJK�DQ�DQDO\VLV�RI�WKH�VRFLDO�GLVFRXUVH�DURXQG�WKH�VDPH�SHUIRUPDQFHV��
ZH�LOOXVWUDWH�WKDW�WKLV�SURVRGLF�YDULDEOH�LV�EHLQJ�UHDQDO\]HG�DV�D�PDUNHU�RI�VRFLDO�VWDWXV��� 

:H�IRFXV�RQ�WZR�DFWUHVVHV��RQH�0L]UDKL��2UQD�%DQDL��WKH�RWKHU�$VKNHQD]L��.HUHQ�0RU���HDFK�
SOD\LQJ�WZR�FKDUDFWHUV��7KH�³VHOI�DOLJQLQJ´�HWKQLF�SHUIRUPDQFH�LV�FRGHG�H[SOLFLWO\�DV�³0L]UDKL´�
RU� ³$VKNHQD]L´�� ,Q� WKH� ³FURVV�HWKQLF´� SHUIRUPDQFH�� HWKQLFLW\� LV� QRW� H[SOLFLWO\�PHQWLRQHG� EXW�
LQYRNHG� WKURXJK� D� UDQJH� RI� VRFLDO� FKDUDFWHULVWLFV�� PDNLQJ� WKH� FKDUDFWHUV� VRPHZKDW�
DPELJXRXV��,Q�IDFW��WKH�HWKQLF�LGHQWLW\�RI�WKH�³0L]UDKL´�FKDUDFWHU�SOD\HG�E\�.HUHQ�0RU�LV�D�KRW�
WRSLF� DPRQJ� IDQV� DQG� WHOHYLVLRQ� FULWLFV�� VRPH� DWWULEXWH� KHU� SHUIRUPDQFH� WR� HWKQLFLW\��ZKLOH�
RWKHUV�DWWULEXWH�LW�WR�VRFLRHFRQRPLF�VWDWXV��� 

)ROORZLQJ�%HUUHEL�DQG�3HSHUNDPS���������ZKR�DUJXH�IRU�WKH�LPSRUWDQFH�RI�UK\WKP�DV�D�PDUNHU�
RI�HWKQLFLW\�LQ�0RGHUQ�+HEUHZ��ZH�H[DPLQHG�WZR�SURVRGLF�IHDWXUHV���L��SUH�WRQLF�OHQJWKHQLQJ��
PHDVXUHG�E\�WKH�UDWLR�EHWZHHQ�WKH�VWUHVVHG�YRZHO�DQG�WKH�YRZHO�SUHFHGLQJ�LW���LL��SLWFK�UDQJH��
7KH� UHVXOWV� VKRZ� WKDW� IRU� ERWK� DFWUHVVHV�� WKH� ³0L]UDKL´�FRGHG� FKDUDFWHUV� H[KLELW� SUH�WRQLF�
OHQJWKHQLQJ� �S�������)LJXUH�����$GGLWLRQDOO\��2UQD�%DQDL� XVHG� D�VLJQLILFDQWO\� EURDGHU�SLWFK�
UDQJH�ZKHQ�SRUWUD\LQJ�WKH�³0L]UDKL´�FRGHG�FKDUDFWHU��S�������)LJXUH����� 

2XU� UHVXOWV�GHPRQVWUDWH� WKH�XVH�RI�SURVRGLF�PHDQV� LQ� WKH�GLIIHUHQWLDWLRQ�RI� SHUVRQDH��
+RZHYHU��GXH�WR�WKH�LQWHUFRQQHFWLRQ�RI�HWKQLFLW\�DQG�VRFLDO�FODVV�LQ�,VUDHOL�VRFLHW\��WKH�UHOHYDQW�
GLPHQVLRQ�RI�GLIIHUHQWLDWLRQ�EHFRPHV�DPELJXRXV��DV�WKH�VRFLDO�GLVFRXUVH�DURXQG�.HUHQ�0RU¶V�
SRUWUD\DO� LOOXVWUDWHV��1HYHUWKHOHVV��ZH�SURSRVH� WKDW� WKH�SURVRGLF� IHDWXUHV� LPLWDWHG� LQ� WKHVH�
PHGLDWL]HG�SHUIRUPDQFHV�DUH�XOWLPDWHO\�GHULYHG�IURP�0L]UDKL�DQG�$VKNHQD]L�VSHHFK�SDWWHUQV��
:LWK�UHVSHFW�WR�WLPLQJ��%ROR]N\��������SURSRVHG�D�FRQQHFWLRQ�EHWZHHQ�0L]UDKL�VSHDNHUV�DQG�
SUH�WRQLF� OHQJWKHQLQJ�� WKRXJK� WKLV�KDV� QRW�EHHQ�VKRZQ�HPSLULFDOO\�EHIRUH��:LWK� UHVSHFW� WR�
SLWFK��RXU� UHVXOWV�DOLJQ�ZLWK�/HINRZLW]¶V� �������FODLP�DERXW�0L]UDKL� LQWRQDWLRQ�SDWWHUQV��:H�
GLVFXVV� WKH� FXUUHQW� FRQWHVWHG� PHDQLQJ� RI� SURVRGLF� YDULDEOHV� DV� PDUNHUV� RI� HWKQLFLW\� YV��
VRFLRHFRQRPLF�VWDWXV��GUDZLQJ�RQ�WHOHYLVLRQ�UHYLHZV�DQG�VRFLDO�PHGLD�SRVWV�RQ�.HUHQ�0RU¶V�
SHUIRUPDQFH��� 
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)LJXUH����3URSRUWLRQ�RI�SUHWRQLF�YV��VWUHVVHG�V\OODEOH�LQ�$VKNHQD]L�YV��0L]UDKL�FKDUDFWHUV�� 
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)LJXUH����3LWFK�UDQJH�IRU�$VKNHQD]L�YV��0L]UDKL�FKDUDFWHUV�IRU�WKH�WZR�DFWUHVVHV�� 
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(YLGHQFH�IURP�D�SHUFHSWLRQ�VWXG\�DQG�DFWRUV¶�HWKQLFL]HG�SRUWUD\DOV��/DQJXDJH�DQG�6SHHFK��
���������������� 

%ROR]N\��6����������3KRQRORJLFDO�DQG�PRUSKRORJLFDO�YDULDWLRQ�LQ�VSRNHQ�+HEUHZ��7H¶XGD������
���±�����*DIWHU��5��-����������0RGHUQ�+HEUHZ�VRFLRSKRQHWLFV��%ULOO¶V�-RXUQDO�RI�$IURDVLDWLF�
/DQJXDJHV�DQG�/LQJXLVWLFV���������±����� 
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8QLYHUVLW\�3UHVV�� 
/HZLQ�(SVWHLQ��1���	�&RKHQ��<����������(WKQLF�RULJLQ�DQG�LGHQWLW\�LQ�WKH�-HZLVK�SRSXODWLRQ�RI�
,VUDHO�� 

-RXUQDO�RI�(WKQLF�DQG�0LJUDWLRQ�6WXGLHV��������������±������ 

6ZLUVNL��6����������,VUDHO��7KH�RULHQWDO�PDMRULW\��=HG�%RRNV�� 
7]IDGLD��(���	�<LIWDFKHO��2����������6IDULIHULD��WKH�GHYHORSPHQW�WRZQV�DQG�WKH�0L]UDKL�VSDFH��
%ORFN�� 

$UFKLWHFWXUH�0HGLD�7KHRU\�&LW\�-RXUQDO�������±���� 
<DHJHU�'URU��0�� ��������7KH� LQIOXHQFH�RI�FKDQJLQJ�JURXS�YLWDOLW\�RQ�FRQYHUJHQFH� WRZDUG�D�
GRPLQDQW�QRUP��$Q�,VUDHOL�H[DPSOH��/DQJXDJH�DQG�&RPPXQLFDWLRQ��������±���� 
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6RFLROLQJXLVWLF� UHVHDUFK� KDV� GHPRQVWUDWHG� WKH� SRWHQWLDO� RI� ODQJXDJH� IHDWXUHV� WR� SHUIRUP�
QDWLRQDO�RU�HWKQLF�LGHQWLW\��L�H��%DEHO�������DQG�WKLV�FDQ�EH�REVHUYHG�HYHQ�LQ�KLVWRULFDO��ZULWWHQ�
IRUP��YDQ�(\QGKRYHQ��������(PLJUDWLRQ�VFHQDULRV�RIIHU�D�XQLTXH�ZLQGRZ�LQWR�WKLV�LQWHUDFWLRQ��
JLYHQ� WKH� FRQIOLFWLQJ� OR\DOWLHV� H[SHULHQFHG� E\� PLJUDQWV�� ZKLFK� PD\� KDYH� HQFRXUDJHG�
SURFHVVHV� RI� ODQJXDJH� VKLIW� RU� PDLQWHQDQFH� �H�J�� 'RVVHQD� ������� 7KH� ODUJH� QXPEHU� RI�
6FRWWLVK�LPPLJUDQWV�DUULYLQJ�RQ�1HZ�=HDODQG¶V�VKRUHV�GXULQJ�WKH�QLQHWHHQWK�FHQWXU\�UHSUHVHQW�
D�SDUWLFXODUO\�SURPLQHQW�H[DPSOH��5HFHQW�OLWHUDWXUH�KDV�KLJKOLJKWHG�WKHLU�VWURQJ�DQG�RQJRLQJ�
OLQNV�WR�WKH�µKRPHODQG¶�DQG�WKH�GHQVH�VRFLDO�QHWZRUNV�WKH\�HVWDEOLVKHG�DQG�PDLQWDLQHG�ZLWK�
RWKHU�6FRWV�XSRQ�DUULYDO�LQ�1HZ�=HDODQG��0F&DUWK\�������%XHOWPDQQ��������SDUWLFXODUO\�LQ�WKH�
6FRWWLVK� HQFODYHV� RI� 6RXWKODQG� DQG�2WDJR��ZKLFK� VDZ� D�6FRWV�LQIOXHQFHG� UHJLRQDO� YDULHW\�
HPHUJH��%DXHU�������9LOODUUHDO�HW�DO���������6XFK�OLQNV�ZLWK�µKRPH¶�DQG�WKHLU�IHOORZ�NLQIRON�ZHUH�
IUHTXHQWO\�IDFLOLWDWHG�E\�FRUUHVSRQGHQFH��HVWDEOLVKLQJ�LQIRUPDO�QHWZRUNV�WKDW�VSDQQHG�UHJLRQV�
DQG�KHPLVSKHUHV��0F&DUWK\��������$W�WKH�VDPH�WLPH��WKH�6FRWV�ZHUH�FRPLQJ�LQWR�FRQWDFW�ZLWK�
PLJUDQWV�IURP�YDULRXV�%ULWLVK�GHVWLQDWLRQV��RU�WKRVH�DOUHDG\�HVWDEOLVKHG�LQ�1HZ�=HDODQG��DV�
ZHOO� DV� WKH� LQGLJHQRXV� 0ĀDRUL� SRSXODWLRQ� �:DQKDOOD� ������� 7KLV� PD\� KDYH� HQFRXUDJHG�
6FRWWLVK�PLJUDQWV�WR�VHOHFW�IURP�DQ�H[SDQGHG�SRRO�RI�1HZ�=HDODQG�(QJOLVK��1=(��DQG�0ĀDRUL�
OLQJXLVWLF�IHDWXUHV�LQ�OLQH�ZLWK�6FKQHLGHU¶V��������'\QDPLF�0RGHO�IRU�QHZ�GLDOHFW�IRUPDWLRQ��
<HW�LW�LV�FXUUHQWO\�XQFOHDU�ZKHWKHU�WKH\�DGRSWHG�QHZ�OH[LV�LQ�WKHLU�ZULWLQJ��RU�ZKHWKHU�ZULWLQJ�
µKRPH¶�ZRXOG�LQ�IDFW�SURPRWH�JUHDWHU�XVH�RI�6FRWV� IHDWXUHV��DQG�LI� WKLV�ZDV�HQFRXUDJHG�E\�
H[WHUQDO�IDFWRUV�VXFK�DV�UHFLSLHQW�DQG�ORFDWLRQ��RU�LQWHUQDO�IDFWRUV�VXFK�DV�WKH�ZULWHU¶V�VRFLDO�
DQG�VW\OLVWLF�JRDOV��,QGHHG��HDUO\�1HZ�=HDODQG�ZULWWHQ�(QJOLVK�KDV�UHPDLQHG�ODUJHO\�XQVWXGLHG�
LQ�JHQHUDO��WKRXJK�VHH�+XQGW�������������+XQGW�DQG�6]PUHFVDQ\L������������RQ�WKH�(QJOLVK��
DQG�%RQQHVV�������������$YLOD�/HGHVPD������RQ�DQ�,ULVK�PLJUDQW�IDPLO\���ZLWK�WKH�6FRWWLVK�
VHWWOHUV�FXULRXVO\�RYHUORRNHG�IURP�D�OLQJXLVWLF�SHUVSHFWLYH��,Q�SDUW�WKLV�KDV�EHHQ�LQKLELWHG�E\�
WKH� ODFN� RI� D� GLDFKURQLF�� WH[W�VHDUFKDEOH� FRUSXV� RI� HJR�GRFXPHQWV� ZLWK� ZKLFK� WR� H[SORUH�
OLQJXLVWLF� YDULDWLRQ� DQG� FKDQJH�ZLWKLQ� WKH�ZULWWHQ� VSKHUH��7R� DGGUHVV� WKLV� FXUUHQW� JDS�� WKH�
6FRWWLVK�&RUSXV�RI�2ULJLQDO�7H[WV� IURP�,PPLJUDQWV� WR�$RWHDURD� �6&27,$�� LV�EHLQJ�FUHDWHG��
FRPSULVLQJ� RI� ���� UHFRUGV� RI� PDQXDOO\�GLJLWLVHG� FRUUHVSRQGHQFH� DQG� GLDULHV� IURP� ILUVW�
JHQHUDWLRQ� 6FRWWLVK� LPPLJUDQWV� WR� 1HZ� =HDODQG� EHWZHHQ� ����������� 8WLOLVLQJ� 6&27,$��
TXDQWLWDWLYH�VWDWLVWLFDO� DQDO\VLV� LQWR� WKH�YHVWLJHV�RI�6FRWV��1=(� DQG�0ĀDRUL� IHDWXUHV� WKHVH�
ZULWLQJV�FRQWDLQ�DQG�KRZ�WKLV�FRUUHODWHV�ZLWK�UHJLRQ�DQG�JHQGHU�� LV�SUHVHQWHG�� ,Q�SDUWLFXODU��
VHWWOHUV�IURP�WKH�6FRWWLVK�HQFODYHV�LQ�WKH�6RXWK�,VODQG�DUH�FRPSDUHG�ZLWK�WKH�ORRVHO\�VFDWWHUHG�
FRPPXQLWLHV�LQ�WKH�1RUWK�,VODQG��WR�DVVHVV�ZKHWKHU�WKH�GHQVLW\�RI�WKHLU�6FRWWLVK�VRFLDO�QHWZRUN�
LQIOXHQFHG� DQG� IDFLOLWDWHG� 6FRWV� ODQJXDJH� XVH�� 7KLV� LV� FRPSOHPHQWHG� ZLWK� TXDOLWDWLYH�
H[DPLQDWLRQV� LQWR� WKH� XVH� RI� WKHVH� IHDWXUHV� LQ� GLVFRXUVH�� WR� FRQVLGHU� DJHQWLYH� DQG�
SHUIRUPDWLYH�IDFWRUV�LQIOXHQFLQJ�WKHLU�XVH��7RJHWKHU��WKHVH�UHVXOWV�KLJKOLJKW�WKH�FRPSOH[LW\�RI�
PLJUDWLRQ� VHWWLQJV� ZKHQ� H[SORULQJ� WKH� LQWHUVHFWLRQ� EHWZHHQ� ODQJXDJH�� LGHQWLW\� DQG� GLDOHFW�
IRUPDWLRQ�ZLWKLQ�D�KLVWRULFDO�VHWWLQJ� 
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DV�TXLFN�DV�WKH�SHRSOH�DW�KRPH�WKLQNV�LW´��([SORULQJ�PLJUDWLRQ�H[SHULHQFHV�LQ�,ULVK�HPLJUDQWV¶�
OHWWHUV��&RUSXV�3UDJPDWLFV���������������� 

%DEHO��0��������'LDOHFW�GLYHUJHQFH�DQG�FRQYHUJHQFH�LQ�1HZ�=HDODQG�(QJOLVK��/DQJXDJH�LQ�
6RFLHW\������������±���� 



%DXHU�� /�� ������ µ$WWHPSWLQJ� WR� WUDFH� 6FRWWLVK� LQIOXHQFH� RQ� 1HZ� =HDODQG� (QJOLVK¶�� ,Q� (��
6FKQHLGHU��(G����(QJOLVKHV�DURXQG�WKH�ZRUOG�������������$PVWHUGDP��-RKQ�%HQMDPLQV� 

%RQQHVV��'��-��������7KH�1RUWKHUQ�6XEMHFW�5XOH�LQ�WKH�,ULVK�GLDVSRUD��6XEMHFW�YHUE�DJUHHPHQW�
DPRQJ� ILUVW�DQG�VHFRQG�JHQHUDWLRQ�HPLJUDQWV� WR�1HZ�=HDODQG��(QJOLVK�:RUOG�:LGH���������
�������� 

%RQQHVV��'��������µ>6@HDV�PD\�GLYLGH�DQG�RFHDQV�UROO�EHWZHHQ�EXW�)ULHQGV�LV�)ULHQGV�ZKDWHYHU�
LQWHUYHQH¶��(PLJUDQW�OHWWHUV�LQ�1HZ�=HDODQG��,Q�5��+LFNH\��(G����.HHSLQJ�LQ�7RXFK���(PLJUDQW�
/HWWHUV� $FURVV� WKH� (QJOLVK�6SHDNLQJ� :RUOG�� ��������� $PVWHUGDP� 	� 3KLODSGHOSKLD�� -RKQ�
%HQMDPLQV� 

%XHOWPDQQ��7��������6FRWWLVK�(WKQLFLW\�DQG�WKH�0DNLQJ�RI�1HZ�=HDODQG�6RFLHW\�������������
(GLQEXUJK��(GLQEXUJK�8QLYHUVLW\�3UHVV� 

'RVVHQD�� 0�� ������ 0L[LQJ� JHQUHV� DQG� UHLQIRUFLQJ� FRPPXQLW\� WLHV� LQ� QLQHWHHQWK�FHQWXU\�
6FRWWLVK�FRUUHVSRQGHQFH��&RPPXQLWLHV�RI�3UDFWLFH�LQ�WKH�+LVWRU\�RI�(QJOLVK���������±��� 

+XQGW��0��������7RZDUGV�D�FRUSXV�RI�HDUO\�ZULWWHQ�1HZ�=HDODQG�(QJOLVK���QHZV�IURP�(UHZKRQ"�
7H�5HR������������ 

+XQGW��0��������+HWHURJHQHLW\�YV��KRPRJHQHLW\��,Q�$��$XHU��'��6FKUHLHU�	�5��-��:DWWV��(GV����
/HWWHU�:ULWLQJ�DQG�/DQJXDJH�&KDQJH����������&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV� 

+XQGW��0���	�6]PUHFVDQ\L��%��������$QLPDF\�LQ�HDUO\�1HZ�=HDODQG�(QJOLVK��(QJOLVK�:RUOG�
:LGH����������������� 

+XQGW��0���	�6]PUHFVDQ\L��%��������'R�VXSSRUW�LQ�HDUO\�1HZ�=HDODQG�DQG�$XVWUDOLDQ�(QJOLVK��
,Q�3��&ROOLQV� �(G����*UDPPDWLFDO�&KDQJH� LQ� (QJOLVK�:RUOG�:LGH�� �������$PVWHUGDP�� -RKQ�
%HQMDPLQV� 

0F&DUWK\��$�������� µ7KH�RQO\�SODFH�ZRUWK�WKLQNLQJ�DERXW¶��3HUVRQDO�WHVWLPRQ\�DQG�,ULVK�DQG�
6FRWWLVK�PLJUDQWV�LQ�$XVWUDODVLD�����������6RFLDO�+LVWRU\���������������� 

0F&DUWK\��$��������6FRWWLVK�PLJUDQW�HWKQLF�LGHQWLWLHV�LQ�WKH�%ULWLVK�(PSLUH 

VLQFH� WKH�QLQHWHHQWK�FHQWXU\�� ,Q�-��0��0DF.HQ]LH�	�7��0��'HYLQH��(GV����6FRWODQG�DQG� WKH�
%ULWLVK�(PSLUH�����±����2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV� 

6FKQHLGHU��(��:��������3RVWFRORQLDO�(QJOLVK��9DULHWLHV�RI�(QJOLVK�DURXQG�WKH�ZRUOG��1HZ�<RUN��
1<��&DPEULGJH�8QLYHUVLW\�3UHVV 

YDQ�(\QGKRYHQ��6��������µ$QH�HQG�RI�DQ�DXOG�VRQJ"¶�0DFUR�DQG�0LFUR�3HUVSHFWLYHV�RQ�:ULWWHQ�
6FRWV�LQ�&RUUHVSRQGHQFH�GXULQJ�WKH�8QLRQ�RI�3DUOLDPHQWV�'HEDWHV��3K'�7KHVLV��8QLYHUVLW\�RI�
(GLQEXUJK��(GLQEXUJK� 

9LOODUUHDO�� '��� &ODUN�� /��� +D\�� -��� 	�:DWVRQ�� .�� ������ *HQGHU� VHSDUDWLRQ� DQG� WKH� VSHHFK�
FRPPXQLW\�� 5KRWLFLW\� LQ� HDUO\� ��WK� FHQWXU\� 6RXWKODQG� 1HZ� =HDODQG� (QJOLVK�� /DQJXDJH�
9DULDWLRQ�DQG�&KDQJH����������������� 

:DQKDOOD��$�� ������0DWWHUV�RI� WKH� KHDUW��$�KLVWRU\� RI� LQWHUUDFLDO�PDUULDJH� LQ�1HZ�=HDODQG��
$XFNODQG��$XFNODQG�8QLYHUVLW\�3UHVV� 

  



(WKQLF�,GHQWLWLHV�([SUHVVHG�LQ�3KRQHWLF 
3URGXFWLRQ 
 
5\DQ�&�0F0XUU\ 
8QLYHUVLW\�RI�&DOLIRUQLD��'DYLV 
 
9DULDWLRQ� ZLWKLQ� ODQJXDJH� FDQ� EH� IRXQG� LQ� WKH� FRPPXQLFDWLRQ� RI� VRFLDO� LGHQWLW\� DQG�
VHOIFDWHJRUL]DWLRQ�� 7KLV� VHOI�FDWHJRUL]DWLRQ� IRUPV� DQ� LQGLYLGXDO¶V� LGHQWLW\� ZKLFK� LV� WKHQ�
PHGLDWHG� ZLWK� WKH� XVH� RI� ODQJXDJH� SDUWLFXODUO\� EHWZHHQ� WZR� RU�PRUH� LQWHUORFXWRUV� �2FKV��
�������7KLV�LV�DOO�GRQH�E\�WKH�LQWHUORFXWRUV�FRPPXQLFDWLQJ�E\�VKDUHG�FRQYHQWLRQV�WKDW�VLJQLI\�
WKHLU� LGHQWLW\� DQG� JHQHUDWH� VRFLDO� PHDQLQJ�� 2QH� RI� WKH� PDQ\� IRUPV� RI� FRPPXQLFDWLQJ�
FRQYHQWLRQV�LV�WKURXJK�WKH�SURGXFWLRQ�RI�FRQFUHWH�VRXQGV��(FNHUW�	�/DERY��������DQG�VW\OLVWLF�
FKRLFHV�LQ�VSHHFK��(FNHUW�	�3RGHVYD���������7KLV�VWXG\�LGHQWLILHV�SURGXFWLRQ�GLIIHUHQFHV�IRXQG�
ZLWKLQ�HWKQLF�JURXSV�RI�&DOLIRUQLD� 

$IWHU�QRUPDOL]LQJ�WKH�YRZHO�IRUPDQWV�WDNHQ�IURP����QDWLYH�(QJOLVK�VSHDNHUV�IURP�&DOLIRUQLD�
DQG�UXQQLQJ�D�OLQHDU�GLVFULPLQDQW�DQDO\VLV�IROORZHG�E\�D�VHULHV�RI�KRWHOOLQJ�WHVWV��SUHOLPLQDU\�
HYLGHQFH� VXJJHVWV� WKH� SUHVHQFH� RI� SKRQHWLF� GLIIHUHQFHV� EHWZHHQ� WKRVH� ZKR� LGHQWLILHG� DV�
EHLQJ�(DVW�$VLDQ�GHVFHQGDQW�DQG�WKRVH�ZKR�LGHQWLILHG�DV�(XURSHDQ�GHVFHQGDQW�VSHFLILFDOO\�
WKH�QXFOHXV�RQ�WKH�YRZHO�LQ�WKH�ZRUG�³ELW´��:KHQ�FRPSDUHG�WR�WKH�RWKHU�YRZHOV�VWXGLHG��WKRVH�
IRXQG�LQ�WKH�ZRUGV�³EHW´�DQG�³EDW´��WKH�S�YDOXH�RI�WKH�RYHUODS�IRU�³ELW´�ZHUH�����VXJJHVWLQJ�WKDW�
WKHUH�H[LVWV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV��3ORW���� 

)XWXUH� UHVHDUFK� ZLOO� LQYROYH� D� ODUJHU� VDPSOH� VL]H� DQG� D� ODUJHU� DQDO\VLV� RI� PRUH� YRZHOV��
SDUWLFXODUO\�DORQJ�WKH�HGJHV�RI�WKH�IRUPDQW�WUDMHFWRULHV�WR�DQDO\]H�SRWHQWLDO�GLIIHUHQFHV�IRXQG�
LQ�WKH�VSHFWUDO�VKLIW�LQKHUHQW�LQ�1RUWK�$PHULFDQ�(QJOLVK�YRZHOV� 



 

 'DWD�6RXUFH  EDW  EHW  ELW 3DUWLFLSDQW�*URXS�  : 

6HOHFWHG�5HIHUHQFHV 

(FNHUW�� 3��� 	� /DERY�� :�� �������� 3KRQHWLFV�� SKRQRORJ\� DQG� VRFLDO� PHDQLQJ�� -RXUQDO� RI�
VRFLROLQJXLVWLFV����������������� 

(FNHUW�� 3��� 	�3RGHVYD��5�� -�� �������� 6RFLRSKRQHWLFV� DQG� VH[XDOLW\��7RZDUG� D� V\PELRVLV� RI�
VRFLROLQJXLVWLFV�DQG�ODERUDWRU\�SKRQRORJ\��$PHULFDQ�6SHHFK�������������� 

+RJJ��0��$����������6RFLDO�LGHQWLW\�WKHRU\��SS���������6SULQJHU�,QWHUQDWLRQDO�3XEOLVKLQJ� 

2FKV��(��������&RQVWUXFWLQJ�6RFLDO�,GHQWLW\��$�/DQJXDJH�6RFLDOL]DWLRQ�3HUVSHFWLYH��5HVHDUFK�
RQ�/DQJXDJH�DQG�6RFLDO�,QWHUDFWLRQ���������������� 
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3KRQHWLF�SDUDOOHOV�LQ�'LSKWKRQJ�9DULDWLRQ�LQ�*UHDWHU�0DQFKHVWHU��)$&(�DQG�*2$7 

Rob Drummond and Caitlin Halfacre 
Manchester Metropolitan University 
 

0DQFKHVWHU�9RLFHV� LV�D�SURMHFW�H[SORULQJ� ODQJXDJH�YDULDWLRQ�DFURVV�*UHDWHU�0DQFKHVWHU��D�
FHUHPRQLDO� FRXQW\� FUHDWHG� LQ� ����� FRPSULVLQJ� ��� PHWURSROLWDQ� ERURXJKV� ZKLFK� ZHUH�
SUHYLRXVO\�SDUWV�RI�/DQFDVKLUH��&KHVKLUH��DQG�WKH�:HVW�5LGLQJ�RI�<RUNVKLUH��7KH�GDWD�LQ�WKLV�
SDSHU� LV� D� FRPELQDWLRQ� RI� UHFRUGHG� LQWHUYLHZV� IURP� WKH�$FFHQW� 9DQ� �$XWKRU�� ������ DQG� D�
VHSDUDWH�SURQXQFLDWLRQ� WDVN��2QO\�VSHDNHUV�ZKR�KDYH� OLYHG� WKH�PDMRULW\�RI� WKHLU� OLIH� LQ�RQH�
ERURXJK�DUH�LQFOXGHG��� 

7KH� GDWD� FOHDQLQJ� DQG� DQDO\VLV� IROORZHG� WKH� RUGHU� RI� IXQFWLRQV� LQ� 6WDQOH\� �������� 7KH�
UHFRUGLQJV�ZHUH�DOLJQHG�DQG�IRUPDQWV�H[WUDFWHG�XVLQJ�WKH�0RQWUHDO�)RUFHG�$OLJQHU��0F$XOLIIH�
HW�DO���������DQG�)$9(�H[WUDFW��5RVHQIHOGHU�HW�DO���������� 

,W�LV�JHQHUDOO\�DFFHSWHG�LQ�WKH�OLWHUDWXUH�WKDW�WKH�VXSUDUHJLRQDO�QRUP�LQ�WKH�QRUWK�RI�(QJODQG�LV�
PRQRSKWKRQJDO�IRU�ERWK�)$&(�DQG�*2$7��+RZHYHU�� LW� LV�JHQHUDOO\�DFFHSWHG�WKDW�WKH�XUEDQ�
FHQWUHV�RI�/LYHUSRRO�DQG�0DQFKHVWHU�KDYH�GLSKWKRQJV�LQ�ERWK��)HUUDJQH�DQG�3HOOHJULQR�������� 
%DUDQRZVNL�DQG�7XUWRQ��������%DUUDV��������6WU\FKDUF]XN�HW�DO����������:H�LQYHVWLJDWH�KRZ�
WKLV� YDULDWLRQ� LQWHUDFWV� ZLWK� WKH� QHZHU� ERUGHUV� RI� *UHDWHU� 0DQFKHVWHU�� :H� SURSRVH� WZR�
UHVHDUFK�TXHVWLRQV��� 

1. :KLFK�UHJLRQV�RI�*UHDWHU�0DQFKHVWHU�VKRZ�PRQRSKWKRQJDO�YV�GLSKWKRQJDO�)$&(�DQG�*2$7"�� 

2. :KHUH�PRQRSKWKRQJDO�GLSKWKRQJDO�YDULDWLRQ�LV�IRXQG�LQ�)$&(�DQG�*2$7��GR�WKH�WZR�SDWWHUQ�
WRJHWKHU"�� 

:H�WRRN�D�WZR�VWDJH�DSSURDFK�WR�WKH�DQDO\VLV��)LUVW��ZH�EXLOW�D�*$00�IRU�HDFK�ERURXJK��RI�)��
DQG�)��RI�)$&(�DQG�*2$7��IURP�HDFK�RI�WKHVH�ZH�H[WUDFWHG�D�SUHGLFWHG�WUDMHFWRU\��ILJXUHV���
	�����6HFRQG��ZH�DSSOLHG�PHDVXUHV�RI�VSHFWUDO�FKDQJH�EDVHG�RQ�GLDOHFW�FRPSDULVRQ�ZRUN�E\� 
7DQQHU�HW�DO�� �������� WR� WKH�SUHGLFWHG�YDOXHV��7UDMHFWRU\�/HQJWK��9HFWRU�/HQJWK��DQG�9HFWRU�
2IIVHW� 
�ILJXUH� ����:H� IRFXV� RQ� 9HFWRU� /HQJWK� �9/� ±� ILJXUH� ��� DV� WKH�PRVW� LPSRUWDQW� LQGLFDWRU� RI�
GLSKWKRQJDO�QDWXUH�RI�D�YRZHO��VLQFH�LW�LQGLFDWHV�WKH�RYHUDOO�YRZHO�VSDFH�PRYHPHQW��� 

:H�ILQG�WKDW�%XU\�KDV�WKH�PRVW�PRQRSKWKRQJDO�)$&(�DQG�*2$7��DQG�7UDIIRUG�KDV�WKH�PRVW�
GLSKWKRQJDO�)$&(�DQG�*2$7��%HWZHHQ�WKHVH��:LJDQ��%ROWRQ��DQG�2OGKDP�KDYH�VOLJKWO\�OHVV�
PRQRSKWKRQJDO�)$&(�DQG�*2$7�WKDQ�%XU\��5RFKGDOH��0DQFKHVWHU��7DPHVLGH��DQG�6WRFNSRUW�
KDYH� PRUH� GLSKWKRQJDO� )$&(�� ZLWKRXW� PXFK� FKDQJH� LQ� *2$7�� DQG� 6DOIRUG� KDV� PRUH�
GLSKWKRQJDO�)$&(�DQG�VOLJKWO\�PRUH�GLSKWKRQJDO�*2$7��� 

7KH�JUH\�OLQH�LQ�)LJXUH���LV�9/GLIIHUHQFH� �9/PD[�9/PLQ��,I�WKH�WZR�ZHUH�SDWWHUQLQJ�WRJHWKHU�WKLV�OLQH�
ZRXOG�EH�VWUDLJKW��+RZHYHU��ZH�VHH� WKDW� WKH�GLIIHUHQFH� LV�KLJKHU� LQ�5RFKGDOH��0DQFKHVWHU��
7DPHVLGH�� DQG�6WRFNSRUW�� ZKHUH� )$&(� LV�PRUH� GLSKWKRQJDO� WKDQ�*2$7��7KH� EODFN� OLQH� LV�
9/PD[��9/GLIIHUHQFH�DQG�KHQFH�DFFRXQWV�IRU�ERWK�WKH�RYHUDOO�GLSKWKRQJDO�QDWXUH�DQG�WKH�GLIIHUHQFH�
EHWZHHQ�)$&(�DQG�*2$7��7KLV�OLQH�FDQ�EH�LQWHUSUHWHG�DV�D�GLVWDQFH�IURP�WKH�PRQRSWKRQJDO�
VXSUDUHJLRQDO�QRUP�� 

7KHVH� UHVXOWV� GHPRQVWUDWH� WKDW� ZKHQ� WKHUH� LV� FRPPXQLW\� YDULDWLRQ� DZD\� IURP� WKH�
PRQRSKWKRQJDO�VXSUDUHJLRQDO�QRUP��)$&(�LV�PRUH�OLNHO\�WR�EH�GLSKWKRQJDO�WKDQ�*2$7���:H�
FDQ�FRQFOXGH�WKDW�WKH�*2$7�)$&(�YDULDWLRQ�LQ�WKH�UHJLRQ�LV�QRW�DV�VLPSOH�DV�GLSKWKRQJDO�LQ�
WKH� XUEDQ� FHQWUH� DQG� PRQRSKWKRQJDO� LQ� WKH� VXUURXQGLQJ� DUHDV� DQG� WKDW� WKH� YDULDWLRQ�
FRQWUDGLFWV�SUHYLRXV�OLWHUDWXUH�WKDW�VXJJHVWV�WKDW�)$&(�DQG�*2$7�DOZD\V�SDWWHUQ�LQ�SDUDOOHO�� 



� 
3KRQHWLF�SDUDOOHOV�LQ�'LSKWKRQJ�9DULDWLRQ�LQ�*UHDWHU�0DQFKHVWHU��)$&(�DQG�*2$7� 

/LVW�RI�5HIHUHQFHV� 
%DUDQRZVNL��0��DQG�7XUWRQ��'�� ������� µ0DQFKHVWHU�(QJOLVK¶�� LQ�5��+LFNH\��HG���9DULHWLHV�RI�
(QJOLVK�$URXQG�WKH�:RUOG��$PVWHUGDP��-RKQ�%HQMDPLQV�3XEOLVKLQJ�&RPSDQ\��SS�����±�����
$YDLODEOH�DW��KWWSV���GRL�RUJ���������YHDZ�J�����EDU�� 

%DUUDV��:���������µ/DQFDVKLUH¶��LQ�5HVHDUFKLQJ�1RUWKHUQ�(QJOLVK��-RKQ�%HQMDPLQV�3XE���SS��
���±������$YDLODEOH�DW��KWWSV���GRL�RUJ���������YHDZ�J�����EDU�� 

$XWKRU���������µ7KH�0DQFKHVWHU�9RLFHV�$FFHQW�9DQ��WDNLQJ�VRFLROLQJXLVWLF�GDWD�FROOHFWLRQ�RQ�
WKH� URDG¶�� /LQJXLVWLFV� 9DQJXDUG�� ������ SS�� ���±����� $YDLODEOH� DW��
KWWSV���GRL�RUJ�GRL���������OLQJYDQ����������� 

)HUUDJQH��(��DQG�3HOOHJULQR��)���������µ)RUPDQW�IUHTXHQFLHV�RI�YRZHOV�LQ����DFFHQWV�RI�WKH�
%ULWLVK�,VOHV¶��-RXUQDO�RI�WKH�,QWHUQDWLRQDO�3KRQHWLF�$VVRFLDWLRQ����������SS���±����$YDLODEOH�DW��
KWWSV���GRL�RUJ���������6������������������ 

0F$XOLIIH��0��HW� DO�� ������� µ0RQWUHDO� IRUFHG�DOLJQHU��7UDLQDEOH� WH[W�VSHHFK�DOLJQPHQW�XVLQJ�
NDOGL¶�� LQ� 3URF�� ,QWHUVSHHFK� ������ SS�� ���±����� $YDLODEOH� DW��
KWWSV���GRL�RUJ����������,QWHUVSHHFK������������ 

5RVHQIHOGHU��,��HW�DO���������µ)$9(��)RUFHG�DOLJQPHQW�DQG�YRZHO�H[WUDFWLRQ¶��=HQRGR��$YDLODEOH�
DW��KWWSV���GRL�RUJ���������]HQRGR����������� 

6WDQOH\�� -�$�� ������� µ,QWHUSUHWLQJ� WKH� RUGHU� RI� RSHUDWLRQV� LQ� D� VRFLRSKRQHWLF� DQDO\VLV¶��
/LQJXLVWLFV�9DQJXDUG��������SS�����±�����$YDLODEOH�DW�� KWWSV���GRL�RUJ���������OLQJYDQ������
������ 

6WU\FKDUF]XN��3��HW�DO���������µ*HQHUDO�1RUWKHUQ�(QJOLVK���([SORULQJ�5HJLRQDO�9DULDWLRQ�LQ�WKH�
1RUWK� RI� (QJODQG�:LWK�0DFKLQH� /HDUQLQJ¶�� )URQWLHUV� LQ� $UWLILFLDO� ,QWHOOLJHQFH�� ��� SS�� �±����
$YDLODEOH�DW��KWWSV���GRL�RUJ���������IUDL������������� 

7DQQHU��-���6RQGHUHJJHU��0��DQG�6WXDUW�6PLWK��-���������µ0XOWLGLPHQVLRQDO�DFRXVWLF�YDULDWLRQ�
LQ�YRZHOV�DFURVV�(QJOLVK�GLDOHFWV¶��LQ�*��1LFRODL�DQG�(��&KRGURII��HGV��3URFHHGLQJV�RI�WKH���WK�
6,*0253+21� :RUNVKRS� RQ� &RPSXWDWLRQDO� 5HVHDUFK� LQ� 3KRQHWLFV�� 3KRQRORJ\�� DQG�
0RUSKRORJ\�� 6,*0253+21� ������ 6HDWWOH�� :DVKLQJWRQ�� $VVRFLDWLRQ� IRU� &RPSXWDWLRQDO�
/LQJXLVWLFV��SS����±����$YDLODEOH�DW��KWWSV���GRL�RUJ����������Y�������VLJPRUSKRQ����� 



,QYHVWLJDWLQJ�WKH�UROH�RI�DWWHQWLRQ�DQG�H[SHULHQFH�LQ�UHJLRQDO�DFFHQW�FDWHJRULVDWLRQ 
 
Marc Barnard, Bronwen G. Evans and Devyani Sharma 
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� 
6RFLRSKRQHWLF� UHVHDUFK� KDV� HVWDEOLVKHG� WKDW� OLVWHQHUV� DVVRFLDWH� WKH� DFRXVWLF� LQSXW� WKH\�
HQFRXQWHU�ZLWK� VRFLDO� FDWHJRULHV�� ([HPSODU� WKHRUHWLFDO�PRGHOV� DUH�XVXDOO\�XVHG� WR� H[SODLQ�
WKHVH�FRJQLWLYH� OLQNV� EHWZHHQ�VRFLDO� DQG� SKRQHWLF� LQIRUPDWLRQ�� VXJJHVWLQJ� WKDW�D� OLVWHQHU¶V�
H[SRVXUH�WR�YDULDWLRQ�LV�FHQWUDO�WR�WKH�VWUHQJWK�RI�WKHVH�FRQQHFWLRQV��0DQ\�H[HPSODU�EDVHG�
PRGHOV�DOVR�VXJJHVW�WKDW�WKH�VRFLDO�VDOLHQFH�RI�D�YDULDEOH�FDQ�LQIOXHQFH�LWV�HQFRGLQJ��DQG�WKDW�
WKLV�LV�GHSHQGHQW�RQ�WKH�DPRXQW�RI�DWWHQWLRQ�OLVWHQHUV�SD\�WR�WKHVH� IRUPV��'UDJHU�	�.LUWOH\��
������6XPQHU�HW�DO���������� 

�+RZHYHU�� VRFLRSKRQHWLF� ZRUN� KDV� UDUHO\� H[DPLQHG� ZKHWKHU� LQGLYLGXDO� GLIIHUHQFHV� LQ� D�
OLVWHQHU¶V�DELOLW\�WR�GLUHFW�WKHLU�DWWHQWLRQ�WRZDUGV�WDVN�UHOHYDQW�LQIRUPDWLRQ��µDWWHQWLRQ�FRQWURO¶��
LQIOXHQFH�KRZ�WKH\�QRWLFH�DQG�HQFRGH�VRFLROLQJXLVWLF�LQIRUPDWLRQ��7KLV�LV�GHVSLWH�HYLGHQFH�WKDW�
LW�SOD\V�D�UROH�LQ�SKRQRORJLFDO�SURFHVVLQJ��2X�	�/DZ��������DQG�OH[LFDO�UHWULHYDO��/HY�$UL�	�
3HSHUNDPS���������7KH�FXUUHQW�VWXG\�DLPV�WR�DGGUHVV�WKLV�JDS��E\�DVNLQJ�KRZ�DWWHQWLRQ�FRQWURO�
PLJKW�VLPLODUO\�LQIOXHQFH�WKH�SURFHVVLQJ�RI�SKRQHWLF�YDULDWLRQ�LQ�DQ�DFFHQW�FDWHJRULVDWLRQ�WDVN��
6SHFLILFDOO\��ZH�ZHUH�LQWHUHVWHG�LQ�KRZ�LQGLYLGXDO�GLIIHUHQFHV�LQ�DWWHQWLRQ�FRQWURO�PLJKW�LQWHUDFW�
ZLWK�H[SRVXUH�DQG�YDULDEOH�VDOLHQFH�WR�LQIOXHQFH�SDUWLFLSDQWV¶�DELOLW\�WR�GLVFULPLQDWH�EHWZHHQ�
WZR�UHJLRQDO�DFFHQWV��� 

�$ORQJVLGH�WKUHH�PHDVXUHV�RI�DWWHQWLRQ�FRQWURO��%XUJR\QH�HW�DO��������������SDUWLFLSDQWV�WRRN�
SDUW�LQ�D�IRUFHG�FKRLFH�DFFHQW�FDWHJRULVDWLRQ�WDVN�LQVSLUHG�E\�5XFK���������7R�DVVHVV�WKH�UROH�
RI�UHODWLYH�H[SRVXUH��%ULWLVK�(QJOLVK�SDUWLFLSDQWV�ZHUH�IURP�RQH�RI�WKUHH�UHJLRQDO�EDFNJURXQGV��
1RUWKHUQ�QRQ�PRELOH�������6RXWKHUQ�QRQPRELOH�������1RUWKHUQ�PRELOH��1RUWKHUQHUV�OLYLQJ�LQ�WKH�
6RXWK� RI� (QJODQG�� ����� 7KH\� ZHUH� JLYHQ� �� VHFRQGV� WR� FDWHJRULVH� QDWXUDOLVWLF� VWLPXOL� LQWR�
³1RUWKHUQ�(QJOLVK´�RU�³6RXWKHUQ�(QJOLVK´��6WLPXOXV�LWHPV�HLWKHU�FRQWDLQHG�RQH�RI�IRXU�UHJLRQDO�
YDULDEOHV�RI�GLIIHULQJ�VDOLHQFH��%$7+��67587��ZRUG�LQLWLDO��O���RU�WKH�SUHVHQFH�RI��J�� LQ��QJ!�
VHTXHQFHV�� RU� FRQWDLQHG� QR� UHJLRQDO� YDULDEOH��'LVFULPLQDWLRQ� DELOLW\�ZDV�PRGHOOHG� XVLQJ�D�
ORJLVWLF�PL[HGHIIHFWV�PRGHO�� 

7KH� UHVXOWV� SURYLGHG� HYLGHQFH� WKDW� DWWHQWLRQ� FRQWURO� SOD\V� D� UROH� LQ� KRZ� OLVWHQHUV�
DVVRFLDWH�VRFLDO�DQG�SKRQHWLF�LQIRUPDWLRQ��EXW�WKDW�WKLV�LV�VWURQJO\�FRQGLWLRQHG�E\�H[SRVXUH��
1RQ�PRELOH� OLVWHQHUV�ZLWK�KLJKHU�DWWHQWLRQ�FRQWURO�ZHUH�VLJQLILFDQWO\�EHWWHU�DW�GLVFULPLQDWLQJ�
EHWZHHQ�1RUWKHUQ�DQG�6RXWKHUQ�VWLPXOL�WKDQ�WKRVH�ZLWK�ORZHU�DWWHQWLRQ�FRQWURO��VHH�)LJXUH�����
+RZHYHU��PRELOH�SDUWLFLSDQWV�ZHUH�HTXDOO\�DGHSW�DW�WKH� WDVN�UHJDUGOHVV�RI�DWWHQWLRQ�FRQWURO�
VFRUH��7KLV�VXJJHVWV�WKDW�DWWHQWLRQ�FRQWURO�FRXOG�LQIOXHQFH�KRZ�LQGLYLGXDOV�QRWLFH�DQG�HQFRGH�
YDULDWLRQ��EXW�RQO\�LQ�FDVHV�ZKHUH�WKH\�KDYH�OLPLWHG�H[SRVXUH�WR�WKHVH�IRUPV��)LQDOO\��VHSDUDWH�
E\YDULDEOH�PRGHO�UHVXOWV�VKRZHG�WKDW�DWWHQWLRQ�FRQWURO�GLG�QRW�DIIHFW�PRELOH�SDUWLFLSDQWV¶�DELOLW\�
WR� FDWHJRULVH� DQ\� YDULDEOH�� 3RVW�KRF� WHVWV� VKRZHG� WKDW� WKH� HIIHFW� RI� DWWHQWLRQ� FRQWURO�ZDV�
VWURQJHU�DQG�PRUH�VLJQLILFDQW�DPRQJ�PRUH�VDOLHQW�YDULDEOHV�� 

7KH�UHVXOWV�FRQWULEXWH�WR�D�JURZLQJ�ERG\�RI�ZRUN�DLPLQJ�WR�LQFRUSRUDWH�FRJQLWLYH�IDFWRUV�
LQ�VRFLROLQJXLVWLF�UHVHDUFK��H�J���/HYRQ�	�%XFKVWDOOHU���������SURYLGLQJ�WKH�FOHDUHVW�HYLGHQFH�
WR�GDWH�WKDW�DWWHQWLRQ�FRQWURO�LQIOXHQFHV�DFFHQW�FDWHJRULVDWLRQ�SHUIRUPDQFH��7KDW�WKLV�HIIHFW�LV�
FRQGLWLRQHG� E\� H[SRVXUH� DQG� VDOLHQFH� KDV� LPSOLFDWLRQV� IRU� H[HPSODU� WKHRU\�� ZKHUH� WKH�
LQWHUDFWLRQ� RI� WKHVH� IDFWRUV� LV� XQGHUWKHRULVHG�� ,W� DOVR� LQIRUPV� RXU�PRGHOV� RI� KRZ� FKDQJHV�
GLIIXVH�WKURXJK�D�SRSXODWLRQ�� 

� 
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)LJXUH� ��� 3UHGLFWHG� HIIHFWV� IURP� WKH� PDLQ� ORJLVWLF� PL[HG�HIIHFWV� PRGHO�� 3ORWV� VKRZ� WKH�
SUHGLFWHG�SUREDELOLW\�RI�UHVSRQGLQJ�ZLWK�³1RUWKHUQ�(QJOLVK´�IRU�OLVWHQHUV�ZLWK�GLIIHUHQW�DWWHQWLRQ�
VFRUHV��ZKHQ� WKH\�KHDUG�1RUWKHUQ�(QJOLVK�DQG�6RXWKHUQ�(QJOLVK�VWLPXOL��'DWD� DUH�VSOLW� E\�
SDUWLFLSDQWV¶�UHJLRQ�JURXS�� 

� 
5HIHUHQFHV�� 
%XUJR\QH��$��3���7VXNDKDUD��-��6���0DVKEXUQ��&��$���3DN��5���	�(QJOH��5��:����������1DWXUH�
DQG�0HDVXUHPHQW�RI� 

$WWHQWLRQ�&RQWURO��-RXUQDO�RI�([SHULPHQWDO�3V\FKRORJ\��������������±������ 

'UDJHU��.���	�.LUWOH\��0��-����������$ZDUHQHVV��6DOLHQFH��DQG�6WHUHRW\SHV�LQ�([HPSODU�%DVHG�0RGHOV�

RI� 6SHHFK� 3URGXFWLRQ� DQG� 3HUFHSWLRQ�� ,Q� $�� 0�� %DEHO� �(G���� $ZDUHQHVV� DQG� &RQWURO� LQ�

6RFLROLQJXLVWLF�5HVHDUFK���VW�HG���SS���±�����&DPEULGJH�8QLYHUVLW\�3UHVV�� 
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RI� UHJLRQDO� YDULDWLRQ��ZLWK� WKH�H[FHSWLRQ�RI� UKRWLFLW\� LQ� WKH�VRXWK�RI� WKH�FRXQWU\�� FRPPRQO\�
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VWXGLHV� LQ� WKH� ODWH�����V� DQG�HDUO\�����V�VXFK�DV� WKH�:HOOLQJWRQ�&RUSXV� RI�6SRNHQ�1HZ�
=HDODQG� (QJOLVK� �+ROPHV�� 9LQH�� DQG� -RKQVRQ� ������ DQG� 1HZ� =HDODQG� 6SRNHQ� (QJOLVK�
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1856(� DUH� ORZHULQJ�� '5(66� LV� QRW�� )XUWKHUPRUH�� FKDQJHV� WR� 67$57� DQG� .,7� SURYLGH�
DGGLWLRQDO�HYLGHQFH�WKDW�VDOLHQW�IHDWXUHV�RI�WKH�1=(�FKDLQ�VKLIW�PD\�EH�µUHYHUVLQJ¶��DQG�UDLVH�
TXHVWLRQV�DERXW�WKH�RUGHULQJ�DQG�JHRJUDSKLF�GLIIXVLRQ�RI�YRZHO�ORZHULQJ�LQ�1=(�� 
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GHWHUPLQHG��$� OLVWHQLQJ� WHVW� ZDV� FRQVWUXFWHG� LQ� ZKLFK� OLVWHQHUV� ZHUH� DVNHG� WR� GHWHUPLQH�
ZKHWKHU� WKH� VSHDNHU� ZDV� FLVJHQGHU�� QRQ�ELQDU\�� RU� WUDQVJHQGHU�� DV� ZHOO� DV� WR� UDWH� WKHLU�
FRQILGHQFH� LQ� WKHLU�GHFLVLRQV�� IRU� WKUHH�VSHHFK�VDPSOHV�SHU�VSHDNHU��7KH�VWLPXOL�VSHDNHUV�
ZHUH�JURXSHG�E\�WKHLU�PHDQ�I���ZLWK�ORZHU�SLWFKHG�VSHDNHUV�DSSHDULQJ�LQ�WKH�ILUVW�KDOI�RI�WKH�
WHVW�DQG�KLJKHU�SLWFKHG�VSHDNHUV�LQ�WKH�VHFRQG�KDOI��7ZHOYH�OLVWHQHUV�SDUWLFLSDWHG�LQ�WKLV�SLORW�
VWXG\�DQG�ZHUH�LQYLWHG�WR�SURYLGH�FRPPHQWV�RQ�VSHFLILF�IHDWXUHV�RI�WKH�VSHDNHUV¶�YRLFHV�WKDW�
LQIOXHQFHG�WKHLU�GHFLVLRQV��� 

� 
,W�ZDV�K\SRWKHVLVHG�WKDW�WKH�QRQ�ELQDU\�VSHDNHU�ZRXOG�EH�PRVW�DFFXUDWHO\�LGHQWLILHG�DV�JHQGHU�
TXHHU�GXH�WR�WKHLU�ORZHU�I���ZKHUHDV�WKH�WUDQVJHQGHU�VSHDNHU�PLJKW�QRW�EH�FRUUHFWO\�LGHQWLILHG�
DV�WUDQVJHQGHU�GXH�WR�WKHLU�KLJKHU�I���2YHUDOO�� OLVWHQHUV�ZHUH�PRUH�VXFFHVVIXO� LQ�LGHQWLI\LQJ�
VSHDNHUV�DV�FLVJHQGHU��DV�RSSRVHG�WR�QRQ�ELQDU\�RU�WUDQVJHQGHU��DV�FDQ�EH�VHHQ�LQ�)LJXUH���
ZKLFK�VKRZV�WKH�QXPEHU�RI�FRUUHFW�DQG�LQFRUUHFW�UHVSRQVHV�WR�WKH�OLVWHQLQJ�WHVW�VWLPXOL�LQ�HDFK�
VSHDNHU�FDWHJRU\��6WDWLVWLFDO�DQDO\VHV�UHYHDOHG�WKDW�OLVWHQHUV¶�VXFFHVV�UDWH�ZDV�VLJQLILFDQWO\�
JUHDWHU�WKDQ�FKDQFH�OHYHO��DQG�D�RQH�ZD\�$129$�VKRZHG�D�VLJQLILFDQW�HIIHFW�RI�JHQGHU�LGHQWLW\�
RQ� WKH� OLNHOLKRRG� RI� VSHDNHUV� EHLQJ� FDWHJRULVHG� DV� JHQGHU� TXHHU�� 3RVW�KRF� WHVWV� IXUWKHU�
GHPRQVWUDWHG�WKDW�QRQ�ELQDU\�DQG�WUDQVJHQGHU�VSHDNHUV�ZHUH�PRUH�OLNHO\�WR�EH�PDUNHG�DV�
JHQGHU�TXHHU�FRPSDUHG�WR�FLVJHQGHU�VSHDNHUV�ZLWK�WKH�RGGV�RI�WKH�QRQ�ELQDU\�VSHDNHU�EHLQJ�
PDUNHG�DV�JHQGHU�TXHHU�EHLQJ������WLPHV�KLJKHU�WKDQ�IRU�D�FLVJHQGHU�VSHDNHU��DQG�����WLPHV�
KLJKHU�IRU�WKH�WUDQVJHQGHU�VSHDNHU��)XUWKHU��WKHUH�ZDV�D� 

VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�OLVWHQHUV¶�FRQILGHQFH�OHYHOV�ZKHQ�PDUNLQJ�D�VSHDNHU�DV�QRQELQDU\�
RU�WUDQVJHQGHU�FRPSDUHG�WR�FLVJHQGHU��� 

� 
7KH�UHVXOWV�VXJJHVW�WKDW�OLVWHQHUV�DUH�QRW�UDQGRPO\�DVVLJQLQJ�JHQGHU�TXHHU�ODEHOV�WR�VSHDNHUV�
EXW�DUH�V\VWHPDWLFDOO\� FDWHJRULVLQJ�QRQ�ELQDU\�DQG� WUDQVJHQGHU� VSHDNHUV�DV�JHQGHU�TXHHU�
PRUH� RIWHQ� WKDQ� E\� FKDQFH�� 7KLV� LQGLFDWHV� WKDW� SKRQHWLF� FXHV� OLNHO\� LQIOXHQFHG� WKHVH�
MXGJPHQWV�� DQG� OLVWHQHUV� PD\� UHO\� RQ� WKHP� WR� GLVWLQJXLVK� QRQ�FLVJHQGHU� VSHDNHUV� IURP�
FLVJHQGHU�RQHV��� 

� 
� 



� 
� 

 

�)LJXUH�RI�VSHDNHU���1XPEHU�RI�FRUUHFW�DQG�LQFRUUHFW���E\�SDUWLFLSDQW� UHVSRQVHV� WR� WKH�
OLVWHQLQJ�WHVW�IRU�HDFK�FDWHJRU\� 
� 
� 
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$OWKRXJK� WKHUH�KDV�EHHQ�VRPH�GLVFXVVLRQ�DERXW�GLDOHFWDO�YDULDWLRQ� LQ�:HOVK�(QJOLVK� �PRVW�
QRWDEO\�*DUUHWW��&RXSODQG�DQG�:LOOLDPV��������ZKR�JURXS�WKH�(QJOLVK�GLDOHFWV�RI�:DOHV�LQWR�
VL[�DUHDV���PXFK�RI�WKH�UHVHDUFK�RQ�:HOVK�(QJOLVK��QRW�WR�PHQWLRQ�WKH�OLQJXLVWLF�DZDUHQHVV�RI�
SHRSOH�RXWVLGH�RI�:DOHV��LV�UHVWULFWHG�WR�6RXWK�(DVW�:DOHV��SDUWLFXODUO\�WKH�9DOOH\V��'XUKDP�
�������7KLV�LV�SDUWLFXODUO\�WKH�FDVH�IRU�OH[LFDO�LWHPV�DQG�PRUSKRV\QWDFWLFDO�IHDWXUHV��� 

7LG\��WDPSLQJ��OXVK��GDSV��QRZ�LQ�D�PLQXWH�DQG�RWKHU�IHDWXUHV�DUH�WKHUHIRUH�UHFRJQL]HG�DV�SDUW�
RI�:HOVK�(QJOLVK��EXW�KRZ�PXFK�DUH�WKH\�XVHG�RXWVLGH�RI�6RXWK�(DVW�:DOHV"�:KDW�IHDWXUHV�
DUH�XVHG�LQ�RWKHU�DUHDV"�$UH�ZRUGV�OLNH�FZWFK��FXGGOH���WZS��VWXSLG���GZW��GLQN\��ZKLFK�FRPH�
IURP�:HOVK�XVHG�PRUH� LQ�DUHDV�ZLWK� D� KLJKHU� SHUFHQWDJH� RI�:HOVK�VSHDNHUV"�$QG��PRUH�
JHQHUDOO\�� WR�ZKDW� H[WHQW� GR�DJH� DQG� DELOLW\� WR� VSHDN�:HOVK�DIIHFW� WKH�VHOIUHSRUWHG�XVH� RI�
FHUWDLQ�IHDWXUHV"�� 

:H�H[DPLQH�WKHVH�TXHVWLRQV�DQG�SURYLGH�LQVLJKW�LQWR�:HOVK�(QJOLVK�OH[LV�DQG�PRUSKRV\QWD[�
XVLQJ�WKH�QHDUO\������UHVSRQVHV�IURP�WKH�6SHDN�IRU�<HUVHO�±�:DOHV�VXUYH\��$XWKRUV��������
7KLV� FURZG�VRXUFHG� VXUYH\� KDV� FROOHFWHG� UHVSRQVHV� IURP� DOO� RYHU� :DOHV� ZLWK� TXHVWLRQV�
IRFXVLQJ�RQ�PRUSKRV\QWD[��SURQXQFLDWLRQ��DQG�OH[LV��)RU�WKLV�SDSHU��ZH�ZLOO�SUHVHQW�D�EURDG�
VHOHFWLRQ�RI�V\QWDFWLFDO�DQG�OH[LFDO�IHDWXUHV�WKDW�HLWKHU�DUH�UHSRUWHG�WR�EH�UHVWULFWHG�WR�6RXWK�
(DVW�:DOHV�RU� DUH�QRW� �7DEOH� ����$V�ZHOO� DV� WKH� UHJLRQDO�GLVWULEXWLRQ�ZH�ZLOO� FRQVLGHU�DJH��
JHQGHU�DQG�ODQJXDJH�EDFNJURXQG�ZKHUH�LW�LV�SRVVLEOH��� 

7DEOH����6RPH�RI�WKH�IHDWXUHV�WR�EH�H[DPLQHG� 
/HYHO� )HDWXUH� 5HJLRQ� 

0RUSKRV\QWD[� ,W
V�EULOOLDQW��LW�LV� 6(�:DOHV� 

0RUSKRV\QWD[� :KHUH
V�\RXU�WLFNHW�WR"�:KHUH�WR�LV�P\�WLFNHW"�� 6(�:DOHV� 

0RUSKRV\QWD[� ,�GRQH�LW� $OO�:DOHV� 
0RUSKRV\QWD[� 7KHP�ERRNV�LQ�WKH�NLWFKHQ� $OO�:DOHV�� 
/H[LV� 3OLPVROV�'DSV�� 6(�:DOHV�� 

/H[LV�� :HOVK�OH[LV��&ZWFK��GZW��WZS� $OO�:DOHV�� 

/H[LV� JUDQGPRWKHU�JUDQGIDWKHU� $OO�:DOHV�� 

� 

2XU�DQDO\VLV�RI�JHRJUDSKLFDO�GLVWULEXWLRQ�VKRZV�WKDW�ZKLOH�PDQ\�RI�WKH�IHDWXUHV�DUH�LQGHHG�
UHVWULFWHG� WR�6RXWK�:DOHV�� WKH�ERXQGDULHV� RI� WKH� OLQJXLVWLF� UHJLRQV� LQ� WKLV� DUHD� GR� QRW� IXOO\�
RYHUODS� ZLWK� *DUUHWW� DW� DO�� �������� ZLWK� WKH� 6RXWK� (DVW� 9DOOH\V� UHJLRQ� VSUHDGLQJ� IXUWKHU�
ZHVWZDUGV��:H�DOVR�ILQG�WKDW�ZKLOH�WKHUH�DUH�GLIIHUHQFHV�LQ�UDWHV�EHWZHHQ�9DOOH\V�ORFDWLRQV�
DQG�PRUH�XUEDQ�6RXWK�(DVW�:DOHV�DUHDV��H�J��&DUGLII��%DUU\�DQG�1HZSRUW���PRVW�RI�WKH�:HOVK�
(QJOLVK�IHDWXUHV�DUH�IRXQG�WKURXJKRXW��ZKLFK�FRQWUDVWV�ZLWK�VXJJHVWLRQV�WKDW�WKH�GLIIHUHQFHV�
DUH�GXH� WR�GLIIHULQJ�KLVWRULFDO�SDWWHUQV�RI� ODQJXDJH�FRQWDFW�DQG� LQGXVWULDOLVDWLRQ��0HHV�DQG�
&ROOLQV�������������� 

:H�DOVR�ILQG�IHDWXUHV�ZKLFK�KDYH�D�ZLGHU�JHRJUDSKLFDO�VSUHDG��H�J��FZWFK��DQG�LWHPV�ZKLFK�
UHIOHFW� GLDOHFWDO� ERXQGDULHV� LQ� WKH� :HOVK� ODQJXDJH� �H�J�� YDULDQWV� RI� JUDQGPRWKHU� DQG�
JUDQGIDWKHU��� :H� ZLOO� DOVR� SUHVHQW� ZKDW� ZH� XQFRYHUHG� ZLWK� UHVSHFW� WR� VRFLDO� IDFWRUV���
8OWLPDWHO\��ZH�ZLOO� DUJXH� WKDW�ZKLOH�GLDOHFW� FODVVLILFDWLRQ� EDVHG�RQ�KLVWRULFDO�SDWWHUQV�SDUWO\�
H[SODLQV�YDULDWLRQ��PRGHUQ�PHWKRGV�ZLWK�D� IRFXV� RQ�VRFLDO� YDULDWLRQ�KLQW� WRZDUGV�G\QDPLF�
SURFHVVHV�ZKLFK�DUH�DIIHFWLQJ�:HOVK�(QJOLVK�GLDOHFWV�� 
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+RZ�LQGLYLGXDOV�HQJDJH�ZLWK�DQG�H[SUHVV�WKHLU�LGHQWLW\�LQ�UHODWLRQ�WR�WKH�VSHHFK�FRPPXQLWLHV�
ZLWK�ZKLFK�WKH\�KDYH�FRQWDFW�LV�WKH�IRFXV�RI�D�ZLGH�YDULHW\�RI�VWXGLHV�IDOOLQJ�LQWR�ZKDW�LV�RIWHQ�
WHUPHG�WKH�WKLUG�ZDYH�RI�VRFLROLQJXLVWLFV��(FNHUW���������6XFK�VWXGLHV�HPSKDVLVH�VSHHFK�VW\OH�
�%XFKROW]��������&RXSODQG��������DV�DQ�DJHQWLYH�SURFHVV�RI�H[SUHVVLQJ�LGHQWLW\�DQG�EHORQJLQJ�
�HJ��(FNHUW�� ������3UDWW�� ������DV�ZHOO� DV�VWDQFH� �'X�%RLV�������� -RKQVWRQH�� ������ ������
.LHVOLQJ��������6KDUPD��������WKURXJK�WKH�XVH�RI�DYDLODEOH�OLQJXLVWLF�UHVRXUFHV�RU�UHSHUWRLUHV�
�%HFNHU��������&KHVKLUH�HW�DO���������6KDUPD���������� 

,Q� WKH�FDVH�RI�PRELOH� LQGLYLGXDOV�ZKR� KDYH� DFFHVV� WR�PRUH� WKDQ� RQH�YDULHW\�RI� WKH�VDPH�
ODQJXDJH�� VW\OH�VKLIWLQJ� EHWZHHQ� WKHVH� YDULHWLHV�� RU� UHSHUWRLUHV�� LV� IUHTXHQWO\� D� QHFHVVDU\�
DGDSWDWLRQ� ZKHQ� PRYLQJ� EHWZHHQ� WKH� DVVRFLDWHG� VSHHFK� FRPPXQLWLHV�� +RZHYHU�� IDFWRUV�
DIIHFWLQJ�WKH�GHJUHH�WR�ZKLFK�GLIIHUHQW�LQGLYLGXDOV�VKLIW�DQG�LQ�ZKDW�FRQWH[W��DQG�WR�ZKDW�H[WHQW�
WKHVH�VKLIWV�DUH�DJHQWLYH�DV�RSSRVHG�WR�DXWRPDWLF�SURFHVVHV��FI��6KDUPD���������QHHGV�IXUWKHU�
UHVHDUFK�� 

,Q�WKLV�VWXG\��ZH�DLP�WR�FRQWULEXWH�WR�WKLV�WRSLF�E\�LQWURGXFLQJ�D�QRYHO��LQWHUGLVFLSOLQDU\�DSSURDFK�
WR�FROOHFWLQJ�LQWHUDFWLRQDO�VSHHFK�GDWD�LQ�D�FRQWUROOHG�ODERUDWRU\�VHWWLQJ��DQG�IXUWKHU�PRGLI\LQJ�
WKH� /HFWDO� )RFXVLQJ� LQ� ,QWHUDFWLRQ� �/),�� 6KDUPD� DQG� 5DPSWRQ�� ������ UHDO�WLPH� DQDO\VLV�
PHWKRG��WR�LQYHVWLJDWH�WKH�LPSDFW�RI�IDFWRUV�VXFK�DV�DFFRPPRGDWLRQ��DXGLHQFH�GHVLJQ��VWDQFH��
LGHQWLW\�ZRUN��DQG�FRJQLWLYH�DQG�DIIHFWLYH� ORDG�RQ� LQWUD�VSHDNHU�YDULDWLRQ�ZLWKLQ�DQG�DFURVV�
LQWHUDFWLRQV��� 

7R� GR� WKLV�� HLJKW� SDUWLFLSDQWV� ZHUH� UHFUXLWHG�� DOO� RI� ZKRP� DUH� SURIHVVLRQDO� DFWRUV� ZKRVH�
ILUVWOHDUQHG�GLDOHFW��'���LV�D�6FRWWLVK�(QJOLVK�YDULHW\��DQG�ZKR�UHORFDWHG�WR�/RQGRQ�ZKHUH�WKH\�
ZHUH� H[SRVHG� WR� WKHLU� '��� 66%(�� 7ZR� IXUWKHU� SURIHVVLRQDO� DFWRUV� ZHUH� UHFUXLWHG� DV�
FRQIHGHUDWHV� DQG� LQWHUORFXWRUV��:RUNLQJ�ZLWK� DFWRUV��ZH�ZHUH�DEOH� WR� H[SORUH� WKH�HIIHFW� RI�
LQWHUDFWLRQDO� FLUFXPVWDQFHV� RQ� VW\OH�VKLIWLQJ� E\� HOLFLWLQJ� HPRWLRQDOO\� WUXWKIXO� VSHHFK� GDWD�
WKURXJK� IRXU� VWUXFWXUHG� LPSURYLVDWLRQ�VFHQDULRV� �0HLVQHU�HW�DO��� �������(DFK�VFHQDULR�ZDV�
GHVLJQHG�WR�LQYHVWLJDWH�WKH�LQIOXHQFH�RI�VSHFLILF�IDFWRUV��DV�PHQWLRQHG�DERYH��RQ�LQWUDVSHDNHU�
YDULDWLRQ��� 

3DUWLFLSDQWV�WKHQ�UHDG�D�VKRUW�SDVVDJH�LQ�HDFK�YDULHW\�WR�FRPSDUH�FRQVFLRXV��SHUIRUPDWLYH�
VKLIWLQJ� SURFHVVHV�ZLWK� WKH� RUJDQLF�� VLWXDWLRQDOO\�PRWLYDWHG� VKLIWLQJ�ZLWKLQ� WKH� LQWHUDFWLRQDO�
WDVNV��&RQYHUVDWLRQDO�GDWD�ZDV�JDWKHUHG�EHWZHHQ�WDVNV�WR�JDLQ�SDUWLFLSDQWV¶�RZQ�LQVLJKWV�LQWR�
WKH�WRSLF�DV�ZHOO�DV�ELRJUDSKLFDO�DQG�DWWLWXGLQDO�GDWD�� 

7KLV�GDWDVHW�ZDV�DQDO\VHG�XVLQJ�WKH�/),�PHWKRG��PRGLILHG�WR�LQFRUSRUDWH�DFRXVWLF�PHDVXUHV��
EXLOGLQJ�RQ�SUHYLRXV�ZRUN�LQ�WKLV�DUHD��>%OLQGHG@��FI��+LQULFKV�������� 

+HUH�ZH�ZLOO�SUHVHQW�LQLWLDO�UHVXOWV�IURP�IRXU�SDUWLFLSDQWV��UHYHDOLQJ�KRZ�JUDGXDO�VKLIWV�ZLWKLQ�
WKH�LPSURYLVHG�LQWHUDFWLRQV��VHH�ILJXUH�EHORZ��IROORZ�VSHFLILF�LQWHUDFWLRQDO�HYHQWV��WKH�H[WHQW�
WR�ZKLFK�WKH�IDFWRUV�LQWURGXFHG�ZLWKLQ�WKH�H[SHULPHQWDO�GHVLJQ�RI�WKH�VFHQDULRV�DIIHFWHG�WKH� 

VW\OH�VKLIWLQJ�RI�LQGLYLGXDO�SDUWLFLSDQWV��DQG�WKH�SRWHQWLDO�LQIOXHQFH�RI�WKHLU�GLIIHULQJ�ELRJUDSKLFDO�
H[SHULHQFHV��DWWLWXGHV�DQG�SHUVSHFWLYHV�RQ�WKLV�SURFHVV��� 



:H�ZLOO�DOVR�GLVFXVV�WKH�LPSOHPHQWDWLRQ�DQG�HIIHFWLYHQHVV�RI�WKLV�VSHHFK�GDWD�FROOHFWLRQ�DQG�  

DQDO\VLV�SURFHVV��DQG�LWV�SRWHQWLDO�FRQWULEXWLRQ�WR�WKH�GHYHORSPHQW�RI�D�PRUH�FRPSUHKHQVLYH�
XQGHUVWDQGLQJ�RI�VW\OH�VKLIWLQJ�LQ�FRQWH[W��� � 

� 
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Age-related trends in attitudinal ratings: an auditory affective priming (AAP) study in 
Baku, Azerbaijan 

Heather Turner 
University of York 

Azerbaijan’s independence and the fall of the Soviet Union in 1991 brought changes in 
ideology and language policy, most notably with official promotion of Azerbaijani, decreased 
importance of Russian, and an increased presence of English (Garibova, 2009; Mammadova, 
2013). However, with some exceptions (e.g., Magerramova, 2016), there has been little 
investigation of the effect of these shifts on Bakuvians’ language attitudes, particularly using 
more implicit methods. This study implicitly elicited Bakuvians’ attitudes towards Azerbaijani, 
Baku Russian, Moscow Russian and British English and considered how these vary according 
to participants’ age.  

Participants (N=115) were auditorily presented with short utterances (primes) in the four 
varieties and, 250ms after the prime’s onset, categorised target images as positive or 
negative. Short utterances, rather than two-syllable words as employed by Speelman et al. 
(2013), ensured that Baku Russian’s distinctive intonation (Suleymanov, 2017) was captured.  

Participants respond faster to affectively congruent prime-target pairs than incongruent ones; 
therefore, reaction times are hypothesised to indicate automatic responses to the prime 
varieties. Preference scores were calculated for each participant to indicate their relative 
attitudes to the varieties. For each variety, each participant’s mean response latency for 
positive images was subtracted from their mean response latency for negative images; 
therefore, higher scores indicate more positive attitudes. 

Linear mixed effects models were constructed. Model comparisons revealed a significant 
prime variety*age interaction. Post-hoc pairwise comparisons showed Group 2 (born 1975-
1989) to have significantly more favourable ratings of Azerbaijani and Baku Russian (p<0.05) 
than Group 3 (born 1990 onwards) (see Error! Reference source not found.). No significant 
age-related findings were found for Moscow Russian or English.  

The emergence of the hypothesised prime variety*age interaction corroborates Speelman et 
al.’s (2013) optimism that AAPs can elicit language attitudes, and the use of longer prime 
utterances may suggest that AAPs can investigate a wider range of linguistic phenomena than 
can be captured in word-length primes. A lack of familiarity with Moscow Russian and English, 
meanwhile, may explain the null results here, as stronger priming effects often occur with 
stronger primes and easily accessible attitudes (Fazio, 2001; Perloff, 2024).  

Considering the age-related trends, Group 2, born and raised in the lead up to independence, 
showed a greater preference for Azerbaijani and Baku Russian than their younger 
counterparts. Three interpretations are posited. First, since implicitly elicited attitudes may be 
more persistent than explicitly accessed ones (Lai et al., 2016), this positivity may indicate 
attitude change in progress, reflecting Group 2’s upbringing at a time of increased national 
consciousness and appreciation of the Azerbaijani language, yet also understanding of the 
continued presence and importance of Russian in the region. Second, findings may reflect 
patterns of age-grading and an appreciation of Azerbaijani and Russian as tools for career 
progression. Third, the stimuli speakers were of a similar age to Group 2; Group 2’s elevation 
of the varieties may reflect a perceived affinity with the speakers given their proximity in age 
(Marcinko, 2023).  

 



References  
Fazio, R. (2001). On the automatic activation of associated evaluations: An overview. Cognition and 

Emotion 15(2), 115-141.  

Garibova, J. (2009).  Language policy in post-Soviet Azerbaijan: Political aspects. International 
Journal of the Sociology of Language 198, 7-32. 

Lai, C., Skinner, A., Cooley, E., Murrar, S., Brauer, M., Devos, T., Calanchini, J., Xiao, Y., Pedram, C., 
Marshburn, C., Simon, S., Blanchar, J., Joy-Gaba, J., Conway, J., Redford, L., Klein, R., 
Roussos, G., Schellhaas, F., Burns, M., Hu, X., McLean, M., Axt, J., Asgari, S., Schmidt, K., 
Rubinstein, R., Marini, M., Rubichi, S., Shin J., & Nosek B., (2016). Reducing implicit racial 
preferences: II. Intervention effectiveness across time. Journal of Experimental Psychology: 
General 145(8): 1001– 1016. 

Lenth R (2024). emmeans: Estimated Marginal Means, aka Least-Squares Means. R package version 
1.10.1, <https://CRAN.R-project.org/package=emmeans> 

Magerramova, J. (2016). Family Language Policy in post-Soviet Azerbaijan: Parental language 
ideologies and maintenance of non-societal Russian in Baku. (Unpublished master’s 
dissertation). University of Birmingham, Birmingham, United Kingdom. 

Mammadova, J. (2013). Language policy in Azerbaijan toward sustainable change. Khazar Journal of 
Humanities and Social Sciences 16(2), 68-74.  

Marcinko, M. (2023). Attitudinal differences towards Peruvian Quechua and Spanish speakers: A 
matched guise study. (Unpublished doctoral thesis). University of Delaware, Newark.  

Perloff, R. (2024). The dynamics of persuasion. Communication and attitudes in the 21st century (8th 
ed.). London: Routledge.  

Speelman, D., Spruyt, A., Impe, L., & Geeraerts, D. (2013). Language attitudes revisited: Auditory 
affective priming. Journal of Pragmatics 52, 83-92. 

Suleymanov, M. (2017). Baku Russian: Colonial heritage in a post-colonial era. In D. Schmidt-
Brücken, S. Schuster, & M. Wienberg (Eds.) Aspects of (post)colonial linguistics: Current 
perspectives and new approaches (pp. 27-51). Berlin: de Gruyter.  
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7KLV� SDSHU� SUHVHQWV� ILQGLQJV� IURP� D� SURMHFW� ORRNLQJ� DW� WKH� DFTXLVLWLRQ� RI� VRFLROLQJXLVWLF�
FRPSHWHQFH� LQ� �±���\HDU�ROG� FKLOGUHQ�� )RFXVLQJ� RQ� D� VWDWH� SULPDU\� VFKRRO� LQ� VRXWKZHVW�
/RQGRQ��ZH�XVH� LQWHUYLHZ�GDWD�ZLWK����SXSLOV� ����JLUOV�����EL�PXOWLOLQJXDO�� WR�H[DPLQH�ZKDW�
VRFLR�FXOWXUDO�PHDQLQJV�FKLOGUHQ� OLQN�ZLWK�SKRQHWLF� YDULDWLRQ� �µ6WXG\� �¶��� DQG�KRZ� WKH\�XVH�
YDULDWLRQ� WKHPVHOYHV��µ6WXG\��¶���2I�SDUWLFXODU� LQWHUHVW� LV� WKH�UROH� WKDW� ORFDO�FRQWH[W�SOD\V� LQ�
DFTXLVLWLRQ�DQG�ZKHWKHU�FKLOGUHQ¶V�VRFLROLQJXLVWLF�VNLOOV�DUH�VKDSHG�E\�OLYLQJ�LQ�D�VXEXUEDQ� 
DQG�PLGGOH�FODVV�FRPPXQLW\�ZKHUH�VWDQGDUG�IHDWXUHV�PD\�KDYH�HPSKDVLVHG�YDOXH��'LFNVRQ�
DQG�+DOO�/HZ���������� � � � � � � � 

� 'DWD�FROOHFWLRQ�IRU�WKLV�SURMHFW�EHJDQ�ZLWK���ZHHNV�RI�LQIRUPDO�ILHOGZRUN��7KLV�LQYROYHG�
VKDGRZLQJ�\HDU���DQG���FODVVURRPV�WZLFH�D�ZHHN�WR�JDLQ�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�VDPSOH�
DQG� WKH� VFKRRO� HQYLURQPHQW��ZKLOVW� DOORZLQJ� SDUWLFLSDQWV� WLPH� WR� EHFRPH� IDPLOLDU�ZLWK� WKH�
UHVHDUFKHU��6HPL�VWUXFWXUHG�LQWHUYLHZV�ZHUH�WKHQ�FRQGXFWHG�LQ�JURXSV�RI���WR�GLVFXVV�ZKDW�
VRFLR�FXOWXUDO�PHDQLQJV�FKLOGUHQ�DVVRFLDWH�ZLWK��� ORFDO�DFFHQWV��6RXWKHUQ�6WDQGDUG�%ULWLVK�
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WR�HDFK�LQWHUYLHZ��SDUWLFLSDQWV�FRPSOHWHG�D�WDVN�DW�KRPH�ZKHUH�WKH\�OLVWHQHG�WR�DQ�DXGLR�FOLS�
RI�HLWKHU�DQ�66%(��0/(�RU�3/(�VSHDNHU�DQG�ZHUH�DVNHG�WR�GUDZ�RU�ZULWH�ZKDW�WKH\�WKRXJKW�
WKH�SHUVRQ�ZDV�OLNH��DJH��DSSHDUDQFH��SHUVRQDOLW\�� MRE�HWF����7KH\�ZHUH�DVNHG�WR�EULQJ�WKLV�
ZLWK�WKHP�WR�WKH�LQWHUYLHZ�ZKHUH�LW�IRUPHG�WKH�EDVLV�RI�WKH�GLVFXVVLRQ�� 
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DQDO\VHG�XVLQJ�WKHPDWLF�DQDO\VLV�LQ�19LYR��9HUVLRQ������������$�FOHDU�SDWWHUQ�HPHUJHG�ZKHUH�
WKH�66%(�VSHDNHU�ZDV�HYDOXDWHG�SRVLWLYHO\��DV�NLQG��LQWHOOLJHQW��DQG�ZHOO�VSRNHQ��³�,�IHHO�OLNH�
WKH\� VSHDN� QLFHO\´��� &RQYHUVHO\�� WKH�3/(� VSHDNHU� ZDV� RIWHQ� HYDOXDWHG� QHJDWLYHO\�� DV� QRW�
IULHQGO\��QRW�LQWHOOLJHQW��DQG�EDGO\�VSRNHQ��³7KH\¶UH�QRW�SURQRXQFLQJ�LW�SURSHUO\´���,Q�SDUWLFXODU��
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DGROHVFHQW�FKLOGUHQ� LQ� WKLV�FRPPXQLW\�XVH�QRQ�VWDQGDUG�YDULDWLRQ��DQG����� WR�H[DPLQH�KRZ�
YDULDQWV�SDWWHUQ�ZLWKLQ�LQWHUDFWLRQ��VHHLQJ�WR�ZKDW�H[WHQW�FKLOGUHQ�RI�WKLV�DJH�XVH�YDULDWLRQ�WR�
³GR�VRFLDO�ZRUN´��/DERY���������:KLOVW�DQDO\VHV�DUH�VWLOO�RQJRLQJ��WKLV�ZRUN�SURYLGHV�D�GHWDLOHG�
LQVLJKW�LQWR�WKH�DELOLW\�WR�XVH�VRFLROLQJXLVWLF�YDULDWLRQ�SULRU�WR�DGROHVFHQFH�� 
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'LDOHFWRORJLVWV�KDYH�H[WHQVLYHO\�VWXGLHG�WKH�RXWFRPH�RI�GLDOHFW�FRQWDFW�LQ�ORQJ�WHUP�FRQWDFW�
VHWWLQJV��H�J��7UXGJLOO��������%ULWDLQ��������DQG�VKRUW�WHUP�LQWHUDFWLRQV��H�J��&RXSODQG��������
*LOHV�	�2JD\���������\HW�WKH�HIIHFWV�RI�GLDOHFW�FRQWDFW�LQ�PHGLXP�WHUP�VHWWLQJV�KDYH�UHFHLYHG�
FRPSDUDWLYHO\� OHVV�DWWHQWLRQ��7KH�FXUUHQW� UHDO�WLPH�VWXG\�DGGUHVVHV� WKLV�JDS�E\�H[DPLQLQJ�
YDULDWLRQ�DQG�FKDQJH�LQ�WKH�VKRUW�IURQW�YRZHOV��.,7��'5(66��DQG�75$3��RI����1HZ�=HDODQGHUV�
OLYLQJ�LQ�/RQGRQ�RQ�WKHLU�2YHUVHDV�([SHULHQFH��2(���7KH�³ELJ�2(´�LV�D�SHULRG�RI�XS�WR���\HDUV�
VSHQW� OLYLQJ� DQG� ZRUNLQJ� DEURDG� WKDW� KDV� ORQJ� EHHQ� D� ULWH� RI� SDVVDJH� IRU� \RXQJ� 1HZ�
=HDODQGHUV� �%HOO�� �������7KLV�SURYLGHV�DQ� LGHDO� FRQWH[W� LQ�ZKLFK� WR� H[DPLQH� WKH�HIIHFWV� RI�
PHGLXP�WHUP�GLDOHFW�FRQWDFW��� 

0RUH�FRQFUHWHO\��,�SUHVHQW�WKH�UHVXOWV�RI�DQ�DFRXVWLF�DQDO\VLV�RI�.,7��'5(66��DQG�75$3��WKH�
UHDOLVDWLRQV�RI�ZKLFK�DUH�FKDUDFWHULVWLF�RI�1HZ�=HDODQG�(QJOLVK��%DXHU�	�:DUUHQ���������7KH�
FRUSXV�FRQWDLQV�VRFLROLQJXLVWLF�LQWHUYLHZV�ZLWK����VSHDNHUV�RI�1HZ�=HDODQG�(QJOLVK�ZKR�ZHUH�
UHFRUGHG�LQ�HDUO\�����������PRQWKV�DIWHU�DUULYDO�LQ�/RQGRQ��DQG�DJDLQ�RQH�\HDU�ODWHU�LQ�HDUO\�
������6SHDNHUV�ZHUH�DOO�DJHG�������DW�WKH�WLPH�RI�WKH�ILUVW�UHFRUGLQJ�DQG�DFNQRZOHGJHG�WKH�
WHPSRUDU\�QDWXUH�RI�WKHLU�VWD\�� ,Q�DGGLWLRQ� WR�VRFLDO�DQG�GHPRJUDSKLF�GDWD��VRFLDO�QHWZRUNV�
ZHUH�DVVHVVHG�IRU�HDFK�VSHDNHU�XVLQJ�DQ�HJR�FHQWULF�QHWZRUN�DSSURDFK��FI��5RELQV��������� 

7R�DQDO\VH�FKDQJH� LQ� UHDO� WLPH����� WRNHQV�HDFK�RI�.,7��'5(66�DQG�75$3�ZHUH�PDQXDOO\�
H[WUDFWHG�IURP�WKH�ILUVW�DQG�VHFRQG�LQWHUYLHZV�IRU�HDFK�VSHDNHU�DQG�PHDQ�)��)��YDOXHV�ZHUH�
PHDVXUHG�XVLQJ�D�VFULSW� LQ�3UDDW� �%RHUVPD�	�:HHQLQN���������3UHOLPLQDU\� ILQGLQJV� IURP�D�
PL[HG�HIIHFWV�OLQHDU�UHJUHVVLRQ�PRGHO� LQGLFDWH�VLJQLILFDQW�FKDQJHV�LQ�WKH�VKRUW�IURQW�YRZHOV�
RYHU� WLPH� LQFOXGLQJ� UDLVLQJ� DQG� IURQWLQJ� RI� .,7� DQG� EDFNLQJ� RI�'5(66��ZLWK� LQWHU�VSHDNHU�
YDULDWLRQ� VXEMHFW� WR� GLIIHUHQFHV� LQ� VRFLDO� QHWZRUN�� 6SHDNHUV� ZLWK� D� GHQVH� VRFLDO� QHWZRUN�
FRQWDLQLQJ�PRUH�1HZ�=HDODQGHUV�DSSHDU�OHVV�OLNHO\�WR�H[KLELW�FKDQJH�LQ�WKH�VKRUW�IURQW�YRZHOV��
ZKLOH� WKRVH� ZKRVH� VRFLDO� QHWZRUNV� FRQWDLQ� D� JUHDWHU� SURSRUWLRQ� RI� %ULWV� DQG� QRQ�1HZ�
=HDODQGHUV�DUH�PRUH�OLNHO\�WR�H[KLELW�FKDQJH�� 

,Q� DGGLWLRQ�� ,� SUHVHQW� WZR� FDVH� VWXGLHV� RI� LQGLYLGXDOV� ZKR� GR� QRW� FRQIRUP� WR� WKLV� SDWWHUQ��
LOOXVWUDWLQJ�KRZ�DGGLWLRQDO�IDFWRUV�VXFK�DV�LGHQWLW\�SRVLWLRQLQJ�PD\�DOVR�FRQWULEXWH�WR�YDULDWLRQ��
+HUH� ,� GUDZ� RQ� D� TXDOLWDWLYH� DQDO\VLV� RI� LQWHUYLHZ� FRQWHQW� WR� DUJXH� WKDW� LQGLYLGXDO� VRFLDO�
SRVLWLRQLQJ�DQG�LGHQWLW\�FRQVWUXFWLRQ�PD\�DOVR�H[SODLQ�D�VKLIW�DZD\�IURP�PRUH�W\SLFDOO\� µ1HZ�
=HDODQG¶�UHDOLVDWLRQV�RI�WKH�VKRUW�IURQW�YRZHOV�� 

,�FRQFOXGH�E\�GLVFXVVLQJ�WKH�EURDGHU�LPSOLFDWLRQV�IRU�RXU�XQGHUVWDQGLQJ�RI�GLDOHFW�FKDQJH�LQ�
PHGLXPWHUP� FRQWDFW� VHWWLQJV��ZKHUHE\� FKDQJHV� DUH� VXEMHFW� WR� LQGLYLGXDO� VRFLDO� QHWZRUNV��
LGHQWLW\��DQG�H[SHULHQFHV�RI�PLJUDWLRQ�� 
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9DULHWLHV�RI�(QJOLVK����7KH�3DFLILF�DQG�$XVWUDODVLD��SS����������0RXWRQ�GH�*UX\WHU�� 
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6WXGLHV�������������� 

%RHUVPD��3��	�:HHQLQN��'����������3UDDW��'RLQJ�SKRQHWLFV�E\�FRPSXWHU�>&RPSXWHU�SURJUDP@��
9HUVLRQ� 
�������� 



%ULWDLQ��'����������'LDOHFW�FRQWDFW�DQG�QHZ�GLDOHFW�IRUPDWLRQ��,Q�&��%REHUJ��-��1HUERQQH�	�'��:DWW�
�(GV����7KH�+DQGERRN�RI�'LDOHFWRORJ\��SS������������-RKQ�:LOH\�	�6RQV�� 

&RXSODQG��1����������$FFRPPRGDWLRQ�DW�ZRUN��6RPH�SKRQRORJLFDO�GDWD�DQG�WKHLU�LPSOLFDWLRQV��  
,QWHUQDWLRQDO�-RXUQDO�RI�6RFLHW\�DQG�/DQJXDJH������������ 

*LOHV��+��	�2JD\��7����������&RPPXQLFDWLRQ�DFFRPPRGDWLRQ�WKHRU\��,Q�%��:KDOH\�	�:��6DPWHU��(GV����
([SODLQLQJ�&RPPXQLFDWLRQ��&RQWHPSRUDU\�7KHRULHV�DQG�([HPSODUV��SS������������/DZUHQFH�
(UOEDXP���� 

7UXGJLOO�� 3�� �������� 2Q� WKH� UROH� RI� GLDOHFW� FRQWDFW� DQG� LQWHUGLDOHFW� LQ� OLQJXLVWLF� FKDQJH�� +LVWRULFDO�
'LDOHFWRORJ\��5HJLRQDO�DQG�6RFLDO�������������� 

5RELQV�� *�� ��������'RLQJ� 6RFLDO� 1HWZRUN� 5HVHDUFK�� 1HWZRUN�EDVHG� 5HVHDUFK� 'HVLJQ� IRU�
6RFLDO�6FLHQWLVWV��6DJH� 

  



20***��7KH�6RFLDO�0HDQLQJ�RI�,FRQLF�2UWKRJUDSKLF�9DULDWLRQ�RQ�6RFLDO�0HGLD 

Caitlin Hogan 
Queen Mary University London 
 

7KLV�VWXG\�H[SORUHV�VRFLDOO\�PHDQLQJIXO�LFRQLF�RUWKRJUDSKLF�YDULDWLRQ�LQ�WKH�WZHHWV�RI�.RUHDQ�
SRS�PXVLF��.�3RS��IDQV�RQ�7ZLWWHU��,W�LV�ZHOO�HVWDEOLVKHG�WKDW�RUWKRJUDSKLFDO�UHSUHVHQWDWLRQV�
DUH�SDUWLDOO\�VRFLDOO\�FRQGLWLRQHG��-DIIH���������DQG�ZKLOH�VRPH�ZRUN�KDV�H[SORUHG�RUWKRJUDSKLF�
UHSUHVHQWDWLRQ�RI�SKRQHWLF�YDULDWLRQ�RQ�VRFLDO�PHGLD��H�J���/DPRQWDJQH�	�0F&XOORFK���������
WKHUH�KDV�QRW�EHHQ�H[WHQVLYH�H[DPLQDWLRQ�RI�YDULDWLRQ�LQ�ZRUGV�SULPDULO\�IRXQG�RQOLQH��1DPHO\��
LQLWLDOLVPV�VXFK�DV�20*��OLW��2K�P\�*RG��DQG�WKHLU�RUWKRJUDSKLF�YDULDQWV�PDGH�SRVVLEOH�ZLWKLQ�
FRPSXWHU�PHGLDWHG�FRPPXQLFDWLRQ��H�J���FDSLWDOLVDWLRQ�DQG�UHGXSOLFDWLRQ��VXFK�DV�20***�
RU�R0J���� 

)DQ�FRPPXQLWLHV�DUH�DQ�LPSRUWDQW�DUHQD�IRU�LGHQWLW\�SHUIRUPDQFH��SDUWLFXODUO\�RQOLQH��%D\P��
������ -HQNLQV���������:LWKLQ� D� ODUJHU�SURMHFW�H[SORULQJ�.�3RS� IDQ� LGHQWLW\�DQG� ODQJXDJH�� ,�
LQWHJUDWH�HWKQRJUDSKLF�LQVLJKWV�LQWR�WKH�YDORULVHG�IDQ�LGHQWLW\�ZLWKLQ�.�3RS�IDQ�FRPPXQLWLHV��,�
WKXV�H[DPLQH�KRZ�20*��DQG�SDUWLFXODUO\�LWV�FDSLWDOLVHG�DQG�UHGXSOLFDWHG�YDULDQWV��LQGH[�VWURQJ�
DIIHFW�LQ�DWWHPSWV�E\�IDQV�WR�PHHW�FRPPXQLW\�QRUPV�ZKLFK�GHPDQG�KLJK�HPRWLRQDO�LQYHVWPHQW�
LQ�RQH¶V�IDYRXULWH�.�3RS�SHUIRUPHU��� 

5HGXSOLFDWLRQ�KDV�EHHQ�VKRZQ� WR�FRQYH\�HPSKDVLV� LQ�VSRNHQ� ODQJXDJH��.HHYDOOLN�� �������
ZKLOH�FDSLWDOLVDWLRQ�PLJKW�DSSHDU�WR�RQO\�VLJQDO�DQJHU��ZRUN�KDV�VKRZQ�LW�DOVR�LQGH[HV�SURVRGLF�
IHDWXUHV�VXFK�DV�LQFUHDVHG�V\OODEOH�GXUDWLRQ�DQG�KLJKHU�SLWFK��+HDWK���������7KH�OLQN�EHWZHHQ�
DIIHFW�DQG� LFRQLFLW\� KDV� EHHQ� GLVFXVVHG�ZLWK� UHJDUG� WR� SKRQRORJLFDO� YDULDWLRQ� �'¶2QRIULR�	�
(FNHUW��������EXW�QRW�\HW�ZLWK�RUWKRJUDSKLF�YDULDWLRQ�ZKHUH�WKH�FDVH�DQG�UHSHWLWLRQ�RI�D�ZRUG�
FDQ� LPSDFW� LWV� YLVXDO� ZHLJKW� DQG� FDQ� WKXV� FRQYH\� HPSKDVLV�� :ROI� ������� DUJXHV� 20*�
IXQFWLRQV�DV�D�GLVFRXUVH�PDUNHU�LQ�RQOLQH�FRPPXQLFDWLRQ��LQWURGXFLQJ�WRSLF�FKDQJHV��EXW�OLWWOH�
LV�NQRZQ�DERXW�LWV�LFRQLFLW\�YLD�RUWKRJUDSK\��QRU�KRZ�DOWHUDWLRQV�WR�WKH�ZULWWHQ�IRUP�RI�WKH�ZRUG�
PLJKW�FRPPXQLFDWH�VRFLDO�PHDQLQJ��� 

7KURXJK�D�FRUSXV�RI���������WZHHWV�IURP�����7ZLWWHU�XVHUV�ZKR�IROORZ�PXOWLSOH�.�3RS�JURXSV��
ZLWK������� LQVWDQFHV�RI�20*�� ,� LQYHVWLJDWH�KRZ�20*�YDULHV�E\� LWV�SRVLWLRQ�ZLWKLQ�D� WZHHW��
IDFWRUV�LPSDFWLQJ�WKH�XVH�RI�FDSLWDOLVDWLRQ�DQG�UHGXSOLFDWLRQ��DQG�LI�WKHVH�RUWKRJUDSKLF�YDULDQWV�
FRYDU\�ZKHQ�XVHG�ZLWK�20*�� 

,� ILQG�WKDW�20*�LV�PRVW�IUHTXHQWO\�WZHHW�LQLWLDO�������DQG�DSSHDUV�DW�VLPLODU�UDWHV�PHGLDOO\�
������DQG� ILQDOO\� �������$GGLWLRQDOO\�� ,� ILQG� WKDW� WZHHW�ILQDO�20*� LV�PRUH� OLNHO\� WR�XQGHUJR�
UHGXSOLFDWLRQ� �S ��������DQG�FDSLWDOLVDWLRQ� �S ����î��í���� WKDQ� WZHHW�LQLWLDO� RU� WZHHWPHGLDO�
20*��7KHUH�LV�DOVR�HYLGHQFH�IRU�WKH�VWDWLVWLFDOO\�VLJQLILFDQW�FRRFFXUUHQFH�RI�FDSLWDOLVDWLRQ�DQG�
UHGXSOLFDWLRQ� �S� ������� VXJJHVWLQJ� WKHVH� VRFLDOO\� PHDQLQJIXO� OLQJXLVWLF� UHVRXUFHV� PLJKW�
FRPELQH�YLD�EULFRODJH��/HYL�6WUDXVV��������WR�LQGH[�HPRWLRQDO�LQWHQVLW\��� 

,� DUJXH� WKDW� 20*� LQGH[HV� HPRWLRQDO� LQYHVWPHQW� LQ� IDQV¶� UHDFWLRQV� WR� .�3RS� SHUIRUPHU¶V�
DFWLYLWLHV��DQG�WKH�HPRWLRQDO�LQYHVWPHQW�LV�IXUWKHU�HQKDQFHG�E\�FDSLWDOLVDWLRQ�DQG�UHGXSOLFDWLRQ�
RI� WKH� RUWKRJUDSKLF� IRUP�� RIWHQ� LQ� FRQFHUW�� 7KHVH� DOWHUDWLRQV� WR� LQFUHDVH� WKH� KRUL]RQWDO�
�UHGXSOLFDWLRQ�� DQG� YHUWLFDO� �FDSLWDOLVDWLRQ�� VSDFH� 20*� RFFXSLHV� RQ�VFUHHQ�� KHOSLQJ� IDQV�
FRPPXQLFDWH� WKH�VWUHQJWK�RI� WKHLU�HPRWLRQDO� LQYHVWPHQW� LQ� WKHLU� IDYRXULWH�.3RS� LGROV��7KLV�
VWXG\�FRQWULEXWHV�DQ�XQGHUVWDQGLQJ�RI�WKH�UROH�LFRQLF�YDULDWLRQ�LQ�WKH�ZULWWHQ�IRUP�PLJKW�SOD\�LQ�
FRPPXQLFDWLQJ�VRFLDO�PHDQLQJ��� 

� 

� 
5HIHUHQFHV� 



%D\P�� 1�� �������� 7XQH� LQ�� /RJ� RQ�� 6RDSV�� )DQGRP�� DQG� 2QOLQH� &RPPXQLW\�� 6DJH��
KWWSV���GRL�RUJ����������������������� 
'¶2QRIULR��$���	�(FNHUW��3����������$IIHFW�DQG�LFRQLFLW\�LQ�SKRQRORJLFDO�YDULDWLRQ�� 

/DQJXDJH� LQ� 6RFLHW\�� ������� ��±���� KWWSV���GRL�RUJ���������6�����������������
+HDWK��0����������12�1(('�72�<(//��$�3URVRGLF�$QDO\VLV�RI�:ULWLQJ�LQ�$OO�&DSV�� 
3URFHHGLQJV�RI�WKH���WK�$QQXDO�3HQQ�/LQJXLVWLFV�&RQIHUHQFH������ 

-DIIH�� $�� �������� ,QWURGXFWLRQ�� 1RQ�VWDQGDUG� RUWKRJUDSK\� DQG� QRQ�VWDQGDUG� VSHHFK�� -RXUQDO� RI�
6RFLROLQJXLVWLFV�����������±�����KWWSV���GRL�RUJ������������������������ 

-HQNLQV�� +�� �������� 7H[WXDO� SRDFKHUV�� 7HOHYLVLRQ� IDQV� DQG� SDUWLFLSDWRU\� FXOWXUH� �8SGDWHG� ��WK�
DQQLYHUVDU\�HG���5RXWOHGJH�� 
.HHYDOOLN��/����������6RFLDO�DFWLRQ�RI�V\QWDFWLF�UHGXSOLFDWLRQ��-RXUQDO�RI�3UDJPDWLFV�� 
����������±�����KWWSV���GRL�RUJ���������M�SUDJPD������������� 
/DPRQWDJQH��-���	�0F&XOORFK��*�� ��������3KRQRORJLFDO�YDULDWLRQ�RQ�7ZLWWHU��(YLGHQFH� IURP�
OHWWHU�UHSHWLWLRQ�LQ�WKUHH�)UHQFK�GLDOHFWV��-RXUQDO�RI�)UHQFK�/DQJXDJH�6WXGLHV������������±�����
KWWSV���GRL�RUJ���������6����������������� /HYL�6WUDXVV�� &�� �������� 7KH� 6DYDJH� 0LQG��
8QLYHUVLW\�RI�&KLFDJR�3UHVV�� 
:ROI�� 6�� 1�� �������� 20*� %5($.� $� /(***� /2/�� ',*,7$/� ',6&2856(�35$*0$7,&�
9$5,$7,21� ,1� $� 7+($7(5�%$6('� &20081,7<� 2)� 35$&7,&(�� 8QLYHUVLW\� RI� 1RUWK�
&DUROLQD�DW�&KDSHO�+LOO� 

  



%URDGFDVW�6WDQGDUG��$PHULFDQ""��(QJOLVK����$�%%&�3HUVSHFWLYH 
Brian José 
,QGLDQD�6WDWH�8QLYHUVLW\��86$ 
 
� 
,Q� WZR� UHFHQW�SUHVHQWDWLRQV�� %ULDQ�-RVp� DQDO\]HG� WKH�VSHHFK� RI�$PHULFDQ� QHZVFDVWHUV�E\�
IRFXVLQJ�RQ�YHUEV�ZLWK�SDVW�WHPSRUDO�UHIHUHQFH������D��DQG�RQ�FRSXOD�	�DX[LOLDU\�%(�YDULDWLRQ�
�����E���([DPSOHV�DUH�SURYLGHG�LQ�����DQG������UHVSHFWLYHO\��7KH�GDWD�ZDV�FXOOHG�IURP����KRXUV�
RI�86�QDWLRQDO�QHZVFDVWV����KRXUV�IRU�HDFK�RI���WHOHYLVLRQ�QHWZRUNV�LQ�WKH�VXPPHU�RI������
��
�KU��DQG�'HFHPEHU��������
�KUV���3ULRU�UHVHDUFK�RQ�SDVW�WHPSRUDO�UHIHUHQFH��375��KDV�
GRFXPHQWHG��DPRQJ�RWKHU�ILQGLQJV��FRPSHWLQJ�SUHIHUHQFHV�IRU�SHUIHFWV�YV�SUHWHULWHV�LQ�%ULWLVK�
YV�$PHULFDQ�(QJOLVK��H�J���(OVQHVV�������+XQGW�	�6PLWK�������9DQQHFN�������DQG�RWKHUV���
9DULDWLRQ�LQ�FRSXOD�DQG�DX[LOLDU\�%(�KDV�EHHQ�D�IRFXV�RI�VRFLROLQJXLVWLF�UHVHDUFK��HVSHFLDOO\�LQ�
$PHULFDQ�(QJOLVK�DQG�ZLWK�VSHFLDO�DWWHQWLRQ�WR�$IULFDQ�$PHULFDQ�9HUQDFXODU��VLQFH�WKH�����V�
�H�J���%DXJK�������/DERY�������3RSODFN�	�7DJOLDPRQWH�������5LFNIRUG�	�3ULFH�������:ROIUDP�
������DQG�QXPHURXV�RWKHUV���� 

� 
7KH�FXUUHQW�VWXG\�H[WHQGV�WKH�SUHYLRXV�DQDO\VHV�RI�WKH�$PHULFDQ�QHZVFDVWV�E\�LQFRUSRUDWLQJ�
��KRXUV�RI�%%&�QHZV��DOVR�IURP�WKH�VXPPHU�RI���������KRXU��DQG�'HFHPEHU���������KRXUV����
$W�SUHVHQW��RQO\�GDWD�IURP�WKH�DQFKRUV���)���0��LV�DYDLODEOH��FRGLQJ�DQG�DQDO\VLV�RI�WKH�GDWD�
IURP�WKH�FRUUHVSRQGHQWV����)����0��UHPDLQV�RQJRLQJ��� 

� 
7KH�UHVXOWV�UHYHDO�WKDW�%(�YDULDWLRQ�E\�WKHVH�%%&�DQFKRUV�SDWWHUQV�YHU\�PXFK�OLNH�LW�GRHV�LQ�
$PHULFDQ�QHZVFDVWV��DOWKRXJK�QXOO� IRUPV�RI�%(��H[DPSOHV��D�LLL���E�LL��DUH�QRWLFHDEO\�PRUH�
OLPLWHG�RQ�WKH�%%&��)LJXUH������2WKHUZLVH��ERWK�GDWDVHWV��86�DQG�8.��VKRZ�D�PDMRULW\�RI�IXOO�
IRUPV���D�L���E�L��LQ�ERWK�WKH�SUHVHQW�DQG�SDVW�WHQVHV��VRPH�QXOO�IRUPV�LQ�ERWK�WKH�SUHVHQW�DQG�
SDVW�WHQVHV��DQG����FRQWUDFWLRQ�LQ�WKH�SDVW�WHQVH��)LJXUH�����DJDLQ��$GGLWLRQDOO\��WKH�PDMRULW\�
YDULDQW�IXOO�IRUPV�UHSUHVHQW�D�VPDOOHU�SURSRUWLRQ�LQ�WKH�SUHVHQW�WHQVH�WKDQ�LQ�WKH�SDVW�WHQVH��
6WLOO�)LJXUH������$OVR�LQ�ERWK�GDWDVHWV��IXOO�IRUPV�DUH�PRUH�IUHTXHQW�ZLWK�13�VXEMHFWV�WKDQ�ZLWK�
SURQRPLQDO�VXEMHFWV�LQ�WKH�SUHVHQW�WHQVH��EXW�WKH�VLWXDWLRQ�LV�UHYHUVHG�LQ�WKH�SDVW�WHQVH��)LJXUH�
�����)XUWKHUPRUH��LQ�ERWK�GDWDVHWV���3/�IXOO�IRUPV�RXWSDFH��6*�IXOO�IRUPV�LQ�WKH�SUHVHQW�WHQVH�
�DUH�!�LV���EXW�LQ�WKH�SDVW�WHQVH���6*�IXOO�IRUPV�DUH�PRUH�IUHTXHQW�WKDQ��3/�IXOO�IRUPV��ZDV�!�
ZHUH��� )LJXUH� ����� 7KHVH� FRPPRQDOLWLHV� VXJJHVW� WKDW� WKH� YDULDWLRQ� LV� UHSUHVHQWDWLYH� RI� D�
WUDQV�$WODQWLF��DQG�SHUKDSV�DQ�HYHQ�PRUH�JHQHUDO�LQWHUQDWLRQDO��EURDGFDVW�VWDQGDUG�(QJOLVK��
UDWKHU�WKDQ�HLWKHU�DQ�$PHULFDQ�RU�D�%ULWLVK�EURDGFDVW�VWDQGDUG��� 

� 
&RQYHUVHO\��375�YDULDWLRQ�E\�WKHVH�%%&�DQFKRUV�H[KLELWV�D�GLIIHUHQW�SDWWHUQ�WKDQ�LW�GRHV�LQ�
WKH�$PHULFDQ� QHZVFDVWV�� )LJXUH� ����� )LUVW�� ZKLOH� PRVW� RI� WKH� 375� YHUEV� LQ� WKH�$PHULFDQ�
QHZVFDVWV�DUH�SUHWHULWHV��PRVW�RI�WKH�375�YHUEV�LQ�WKH�%%&�QHZVFDVWV�DUH�SHUIHFWV��UHIOHFWLQJ�
ZHOO� GRFXPHQWHG� SUHIHUHQFHV� IRU� SHUIHFWV� YV� SUHWHULWHV� LQ� %ULWLVK� YV� $PHULFDQ� (QJOLVK��
$GGLWLRQDOO\��DQG�QRWDEO\��WKH�VXUSULVLQJ��,1*�IRUP���G��WKDW¶V�H[KLELWHG�LQ�$PHULFDQ�QHZVFDVWV�
�WKRXJK�QRW�RQ�DOO�QHWZRUNV��LV�FRQVSLFXRXVO\�DEVHQW�RQ�WKH�%%&��,Q�375��WKHQ��WKHUH¶V�VRPH�
HYLGHQFH� IRU� VHSDUDWH� EURDGFDVW� VWDQGDUGV� UDWKHU� WKDQ� WKH� RVWHQVLEO\� VKDUHG� EURDGFDVW�
VWDQGDUG�IRU�%(�YDULDWLRQ��� 

�� 

����� SDVW�WHPSRUDO�UHIHUHQFH�YHUE�IRUPV�� 
�D� 7KH���WK�FHQWXU\�RUJDQ�VXUYLYHG�ODVW�\HDU¶V�GHYDVWDWLQJ�ILUH�� 

� � � -��:RRGUXII����3%6�QHZV��������������� 



�E� $OO�WROG��WKH�VWRUPV�KDYH�OHIW����SHRSOH�GHDG�� 
� � � /��+ROW���1%&�QHZV��������������� 

�F� 6HDUFK�DQG�UHVFXH�WHDPV�UHFRYHU�WKH�ERG\�RI�WKH�IRUPHU�*OHH�DFWUHVV�� 
� � � 1��2¶'RQQHOO���&%6�QHZV��������������� 

�G� 7KH�IDPLO\�PDWULDUFK�G\LQJ�MXVW���GD\V�DIWHU�VKH�ZDV�GLDJQRVHG�� 
� � � '��0XLU���$%&�QHZV��������������� 

��D��� SUHVHQW�WHQVH�%(��� 
�L� )LIW\�SDVVHQJHUV�ZHUH�UHVFXHG��EXW���RWKHUV�DUH�VWLOO�PLVVLQJ�� 

� � � -��:RRGUXII���3%6�QHZV��������������� 
�LL� $QG�LQ�7H[DV��%LGHQ¶V�ZLWKLQ�D�SRLQW�RI�WKH�SUHVLGHQW�> 7UXPS@�� 

� � � 1��2¶'RQQHOO���&%6�QHZV��������������� 
�LLL� 6HYHUH�VWRUPV���PRYLQJ�WKURXJK�WKH�1RUWKHDVW�DW�WKLV�KRXU�� 

� � � '��0XLU���$%&�QHZV��������������� 

��E��� SDVW�WHQVH�%(��� 
�L� )LIW\�SDVVHQJHUV�ZHUH�UHVFXHG��EXW���RWKHUV�DUH�VWLOO�PLVVLQJ��� 

� � � -��:RRGUXII���3%6�QHZV��������������� 
�LL� $IWHU�D�PDQKXQW��WKH�VXVSHFW���IRXQG�GHDG�WRGD\�� 

� � � /��+ROW���1%&�QHZV��������������� 

 

6HOHFWHG�UHIHUHQFHV�� 
��%ULDQ�-RVp������D��7KH�SDVW�WHPSRUDO�UHIHUHQFH�YHUE�IRUPV�RI�EURDGFDVW�VWDQGDUG�$PHULFDQ�
(QJOLVK��2UDO�SUHVHQWDWLRQ�WR�WKH�$PHULFDQ�'LDOHFW�6RFLHW\��� 
�� %ULDQ� -RVp�� ����E�� &RSXOD� DQG�$X[LOLDU\� %(� 9DULDWLRQ� LQ� %URDGFDVW� 6WDQGDUG�$PHULFDQ�
(QJOLVK���3RVWHU�SUHVHQWDWLRQ�WR�WKH�/LQJXLVWLF�6RFLHW\�RI�$PHULFD��� 



��%DXJK��-��������$�UHH[DPLQDWLRQ�RI� WKH�%ODFN�(QJOLVK�FRSXOD��,Q�/RFDWLQJ�/DQJ�LQ�7LPH�	�
6SDFH��� 
��(OVQHVV��-��������7KH�SHUIHFW�DQG�WKH�SUHWHULWH�LQ�FRQWHPSRUDU\�DQG�HDUOLHU�(QJOLVK��0RXWRQ�� 
�� /DERY�� :�� ������ &RQWUDFWLRQ�� GHOHWLRQ�� DQG� LQKHUHQW� YDULDELOLW\� RI� WKH� (QJOLVK� FRSXOD��
/DQJXDJH������ 
��3RSODFN��6��	�7DJOLDPRQWH��6��������$IULFDQ�$PHULFDQ�(QJOLVK�LQ�WKH�GLDVSRUD��/9&����� 
��9DQQHFN��*��������7KH�FROORTXLDO�SUHWHULWH�LQ�PRGHUQ�$PHULFDQ�(QJOLVK��:RUG������ 
�� :ROIUDP�� :�� $� 6RFLROLQJXLVWLF� 'HVFULSWLRQ� RI� 'HWURLW� 1HJUR� 6SHHFK�� &HQWHU� IRU� $SSOLHG�
/LQJXLVWLFV��� 
 

  



*HQGHU�DQG�$JH�(IIHFWV�RQ�7XUQ�WDNLQJ�%HKDYLRXUV�LQ�,VUDHOL�6LJQ�/DQJXDJH 

Yuanmeng Ma 
 
Rose Stamp 
Bar-Ilan University 
 

,Q� VSRNHQ� FRQYHUVDWLRQV�� FRQYHUVDWLRQDO� IORZV� DUH� PDLQWDLQHG� XQGHU� WKH� ³RQH�DW�D�WLPH´�
SULQFLSOH��6DFNV�HW�DO����������2YHUODSV�DUH�UDUH�DQG�EULHI��DV�VLPXOWDQHRXV�VSHHFK�FDQ�PDVN�
WKH�LQWHUORFXWRU¶V�VSHHFK�DQG�REVFXUH�PHDQLQJ��(GZDUGV��������/HYLQVRQ��������6DFNV�HW�DO���
�������+RZHYHU��VLJQ�ODQJXDJHV�DUH�YLVXDO�JHVWXUDO�ODQJXDJHV��ZKLFK�UDLVHV�WKH�TXHVWLRQ�RI�
ZKHWKHU� VLJQHUV� KDYH� D� KLJKHU� DFFHSWDQFH� RI� RYHUODSV� WKDQ� VSHDNHUV� �&RDWHV� 	� 6XWWRQ�
6SHQFH�� �������6RFLDO� IDFWRUV�DOVR� GLFWDWH� WXUQ�WDNLQJ�EHKDYLRXU� LQ� VSRNHQ� ODQJXDJHV�ZLWK�
UHVHDUFK�ILQGLQJ�WKDW�PDOHV�WHQG�WR�LQWHUUXSW�PRUH�WKDQ�IHPDOHV�LQ�JHQGHU�PL[HG�FRQYHUVDWLRQ�
�$WXQ��������.UXSQLFN��������6PLWK�/RYLQ�	�%URG\��������7DQQHQ���������7KLV�VWXG\�H[DPLQHV�
WXUQWDNLQJ�EHKDYLRXU�DQG�WKH�UHODWLRQVKLS�ZLWK�GLIIHUHQW�VRFLDO�IDFWRUV�LQ�D�\RXQJ�VLJQ�ODQJXDJH�
XVHG�LQ�,VUDHO��,VUDHOL�6LJQ�/DQJXDJH��,6/��� 

%\�DQDO\]LQJ�D�FRUSXV�RI�WKLUW\�G\DGLF�FRQYHUVDWLRQV�DQG�RYHU��������DQQRWDWLRQV��WKLV�
VWXG\�ILUVW�UHYHDOV�WKDW�,6/�VLJQHUV�H[KLELW�����RYHUODS�WXUQ�UDWLR�²�VXEVWDQWLDOO\�KLJKHU�WKDQ�
VSHDNHUV� ��������7KLV�KLJKHU� UDWH�VXJJHVWV� WKDW�VLJQHUV�DFFHSW�DQG�PDQDJH�VLPXOWDQHRXV�
LQSXW�HIIHFWLYHO\�DQG�IRUP�ZKDW�KDV�EHHQ�GHVFULEHG�DV�³FROODERUDWLYH´�IORRUV��)XUWKHUPRUH��WKLV�
VWXG\�IRXQG�WKDW�WKH�XVH�RI�FRPSHWLWLYH�RYHUODSV��UHVXOWLQJ�LQ�VWRSSLQJ�WKH�LQWHUORFXWRU��YHUVXV�
FRRSHUDWLYH��VXSSRUWLYH�RYHUODSV��ZHUH�VRFLDOO\�FRQVWUDLQHG���ROGHU�VLJQHUV�SURGXFHG�PRUH�
FRPSHWLWLYH� RYHUODSV�� UHIOHFWLQJ� SRVVLEOH� JUHDWHU� OH[LFDO� GLYHUVLW\� LQ� WKLV� JHQHUDWLRQ� RU� WKH�
DVVHUWLRQ� RI� DXWKRULW\�� 0DOH� VLJQHUV� SURGXFHG�PRUH� FRPSHWLWLYH� RYHUODSV� LQ� JHQGHU�PL[HG�
FRQWH[W��VXSSRUWLQJ�WKH�VDPH�JHQGHU�HIIHFW�IRXQG�LQ�VSRNHQ�ODQJXDJHV��$WXQ��������.UXSQLFN��
������ 6PLWK�/RYLQ� 	� %URG\�� ������ 7DQQHQ�� ������� 7KH� ILQGLQJV� VXJJHVW� WKDW� ZH� VKRXOG�
UHFRQVLGHU� WKH� �RQH�DW�D�WLPH�� SULQFLSOH�� VKRZLQJ� WKH� LPSRUWDQFH� RI� WKH� LQFOXVLRQ� RI� VLJQ�
ODQJXDJHV�LQ�OLQJXLVWLF�VWXGLHV�WR�LQIRUP�VRFLROLQJXLVWLF�WKHRU\��� 
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:LWK� WKH� 0DUFK� ����� TXDUWHUO\� 2[IRUG� (QJOLVK� 'LFWLRQDU\� �2('�� XSGDWH�� ZH� LQWURGXFHG�
1RUWKHUQ�(QJOLVK�,3$�WUDQVFULSWLRQV�DQG�DXGLR�WR�WKH�VXEVHW�RI�2('�HQWULHV�ODEHOOHG�DV�HLWKHU�
µ(QJOLVK�5HJLRQDO��1RUWKHUQ¶��RU�DV�IURP�D�VPDOOHU�UHJLRQ�ZLWKLQ�1RUWKHUQ�(QJODQG��7KLV�SDSHU�
ZLOO�SURYLGH�DQ�RYHUYLHZ�RI�RXU�DSSURDFK��DQG�GLVFXVVHV�WKH�FRPSOH[LWLHV��FRQVLGHUDWLRQV��DQG�
SXEOLF�UHVSRQVHV�WR�WKH�LQFOXVLRQ�RI�UHJLRQDO�SURQXQFLDWLRQV�LQ�WKH�2('��� 

:H�FKRVH�WR�IRFXV�RQ�1RUWKHUQ�(QJODQG�IRU�WKLV�ZRUN�VLPSO\�EHFDXVH�WKH�YDVW�PDMRULW\�RI�WKH�
2('�HQWULHV�ODEHOOHG�DV�µ(QJOLVK�UHJLRQDO¶�DUH�IURP�1RUWKHUQ�(QJODQG��$GGLWLRQDOO\��WKHUH�LV�D�
ODUJH�ERG\�RI�OLQJXLVWLF�UHVHDUFK�RQ�1RUWKHUQ�(QJOLVKHV�RQ�ZKLFK�WR�EDVH�RXU�WUDQVFULSWLRQV��
HQDEOLQJ�XV�WR�GHYHORS�D�SURQXQFLDWLRQ�PRGHO�WKDW�DGHTXDWHO\�UHSUHVHQWV�WKH�YDULHW\�ZLWKRXW�
LQFOXGLQJ�IHDWXUHV�WKDW�DUH�WRR�GLVWLQFWLYH�WR�D�VSHFLILF�DUHD�ZLWKLQ�WKH�1RUWK��+RZHYHU��GXH�WR�
WKH�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKLV�PRUH�JHQHUDOL]HG�1RUWKHUQ�YDULHW\�DQG�WKH�DFFHQWV�RI�
WKH�1RUWK�(DVW�RI�(QJODQG��ZH�DOVR�FUHDWHG�D�VHSDUDWH�1RUWK�(DVWHUQ�(QJODQG�SURQXQFLDWLRQ�
PRGHO� IRU�HQWULHV�ODEHOOHG�DV��H�J��� µ1HZFDVWOH¶�RU� µ'XUKDP¶��)LJXUH���VKRZV�DQ�H[DPSOH�RI�
1RUWKHUQ�DQG�1RUWK�(DVWHUQ�SURQXQFLDWLRQ��UHVSHFWLYHO\��IRU�WKH�HQWULHV�µPDUG\¶�DQG�µKRZD\¶��� 

3URYLGLQJ�1RUWKHUQ�(QJOLVK�SURQXQFLDWLRQV�LV�D�QRWDEOH�DGGLWLRQ�WR�RXU�SROLF\�RI�JLYLQJ�%ULWLVK�
DQG�86�SURQXQFLDWLRQV�DV�VWDQGDUG�RQ�DOO�QRQ�REVROHWH�HQWULHV��DQG�JLYLQJ�D�:RUOG�(QJOLVK�
SURQXQFLDWLRQ� �VXFK�DV�1HZ�=HDODQG�(QJOLVK��:HVW�$IULFDQ�(QJOLVK��RU� 3KLOLSSLQH�(QJOLVK��
ZKHUH�DQ�HQWU\�LV�SUHGRPLQDQWO\�XVHG�RU�RULJLQDWHV�LQ�D�GLIIHUHQW�SDUW�RI�WKH�(QJOLVK�VSHDNLQJ�
ZRUOG��2XU�:RUOG�(QJOLVK�SURQXQFLDWLRQV�DOVR�FRYHU�FRXQWULHV�DQG�GHSHQGHQFLHV�ZLWKLQ�WKH�
%ULWLVK�,VOHV��ZLWK�SURQXQFLDWLRQV�JLYHQ�LQ�6FRWWLVK��:HOVK��0DQ[��DQG�,ULVK�(QJOLVK��ZLWK�WKH�
ODWWHU�PRGHO�HQFRPSDVVLQJ� ,UHODQG�DV�D�ZKROH���+RZHYHU�� WKH�:RUOG�(QJOLVK�SURQXQFLDWLRQ�
PRGHOV�DUH�DOO�URRWHG�LQ�D�GLVWLQFW��VWDQGDUGL]HG�QDWLRQDO�RU�VXSUD�UHJLRQDO�YDULHW\�RI�(QJOLVK��
,Q�FRPSDULVRQ�� WKH�UHJLRQDO�(QJOLVK�SURQXQFLDWLRQV�ZH�JLYH� IRU�1RUWKHUQ�DQG�1RUWK(DVWHUQ�
HQWULHV� DUH� LQWHQGHG� WR� UHIOHFW� DQ� H[WHQVLRQ� RI� WKH� %ULWLVK� (QJOLVK� PRGHO�� $OWKRXJK� WKLV�
GLVWLQFWLRQ�PD\�DSSHDU�VXEWOH��WKLV�DSSURDFK�DFNQRZOHGJHV�WKDW�PDQ\�VSHDNHUV�LQ�1RUWKHUQ�
(QJODQG�DUH�DOUHDG\�DGHTXDWHO\�UHSUHVHQWHG�E\�WKH�%ULWLVK�(QJOLVK�SURQXQFLDWLRQ�PRGHO��7KH�
1RUWKHUQ�RU�1RUWK�(DVWHUQ�SURQXQFLDWLRQV�RIIHU�DOWHUQDWLYH��PRUH�ORFDOL]HG�H[DPSOHV��LQWHQGHG�
WR�PRUH� IDLWKIXOO\� UHIOHFW� WKH�PRVW�FRPPRQO\�KHDUG�SURQXQFLDWLRQV�RI� WKHVH�ZRUGV��DQG�DUH�
SRWHQWLDOO\�PRUH�XVHIXO�DQG�DFFXUDWH�IRU�2('�XVHUV�� 

,Q�WKLV�SDSHU��ZH�GLVFXVV�WKH�DERYH�FRQVLGHUDWLRQV� LQ�PRUH�GHWDLO��SURYLGLQJ�DQ�RYHUYLHZ�RI�
WKLV�QHZ�2('� IHDWXUH��WKH�GHYHORSPHQW�RI�WKH�SURQXQFLDWLRQ�PRGHO��DQG�KRZ�LW�ILWV�ZLWK�RXU�
ZLGHU�HGLWRULDO� JRDOV� DV� SURQXQFLDWLRQ�HGLWRUV�� ,Q�GRLQJ�VR��ZH�H[SORUH� WKH�FRPSOH[LWLHV�RI�
EDODQFLQJ�LQFUHDVHG�UHSUHVHQWDWLRQ�RI�UHJLRQDO�YRLFHV�ZLWK�WKH�UHTXLUHPHQWV�RI�OH[LFRJUDSKLFDO�
SUDFWLFHV�� )LQDOO\�� ZH� GLVFXVV� SXEOLF� UHVSRQVHV� WR� WKH� LQWURGXFWLRQ� RI� 1RUWKHUQ� (QJOLVK�
SURQXQFLDWLRQV�DQG�WKH�LQVLJKWV�WKLV�FDQ�SURYLGH�LQWR� WKH�LPSDFW�RI�SURYLGLQJ�D�PRUH�GLYHUVH�
UDQJH�RI�YRLFHV�LQ�GLFWLRQDULHV�� 
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7KLV� VWXG\� LQYHVWLJDWHV� SKRQHWLF� DFFRPPRGDWLRQ� LQ� LQWHUDFWLRQ�� H[DPLQLQJ� WKH� UHODWLRQVKLS�
EHWZHHQ� DFRXVWLF� DQG� SHUFHSWXDO� PHDVXUHV� RI� OLQJXLVWLF� FRQYHUJHQFH�� 'UDZLQJ� RQ� 3DUGR�
�������� ,� DUJXH� WKDW� SHUFHSWXDO� PHDVXUHV� FDSWXUH� DFFRPPRGDWLRQ� QXDQFHV� QRW� UHDGLO\�
DSSDUHQW� LQ� LQGLYLGXDO�DFRXVWLF�DQDO\VHV�DQG�VKRXOG�EH�V\VWHPDWLFDOO\�HPSOR\HG�DORQJVLGH�
WUDGLWLRQDO�DFRXVWLF�PHWULFV�� 

:KLOH�H[WHQVLYH�UHVHDUFK�LQWR�SKRQHWLF�DFFRPPRGDWLRQ�KDV�EHHQ�GRQH�RQ�VHYHUDO�ODQJXDJHV��
DQ�RYHUYLHZ�E\�3DUGR�HW�DO���������SRLQWV�RXW�WKDW�UHVXOWV�RI�DFFRPPRGDWLRQ�VWXGLHV�KDYH�EHHQ�
³VXEWOH�� YDULDEOH�� DQG� LQFRQVLVWHQW´�� 0RVW� LQYHVWLJDWLRQV� SUHGRPLQDQWO\� IRFXV� RQ� QDUURZ�
DFRXVWLF�IHDWXUHV�OLNH�YRZHO�IRUPDQWV��UHYHDOLQJ�RQO\�PDUJLQDO�GLIIHUHQFHV��7KLV�KDV�SURPSWHG�
VRPH�WR�DGYRFDWH�IRU�PRUH�KROLVWLF�PHWKRGRORJLFDO�DSSURDFKHV�WKDW�H[WHQG�EH\RQG�VHJPHQWDO�
DQDO\VHV�RI�VLQJOH�OLQJXLVWLF�IHDWXUHV�� 

7KLV�VWXG\�SUHVHQWV�D�ILUVW�ORRN�DW�SKRQHWLF�DFFRPPRGDWLRQ�LQ�LQWHUDFWLRQV�EHWZHHQ�VSHDNHUV�
RI�'DQLVK�� VLPXOWDQHRXVO\� FRQWULEXWLQJ� WR� EURDGHU� WKHRUHWLFDO� XQGHUVWDQGLQJ� DQG� SURYLGLQJ�
HPSLULFDO�LQVLJKWV�LQWR�DFFRPPRGDWLRQ�SURFHVVHV�ZLWKLQ�D�OHVV�VWXGLHG�OLQJXLVWLF�FRQWH[W��%\�
GHSOR\LQJ�PXOWLSOH�HVWDEOLVKHG�DFRXVWLF�DQG�SHUFHSWXDO�PHWKRGV�DW�ERWK�WKH�VHJPHQWDO�DQG�
ZRUG� OHYHO�� WKH� VWXG\� DGGUHVVHV� H[LVWLQJ� PHWKRGRORJLFDO� OLPLWDWLRQV� ZKLOH� SURYLGLQJ� D�
IRXQGDWLRQ�IRU�IXUWKHU�UHVHDUFK�� 

7KH�GDWD�IRU�WKH�DQDO\VHV�LV�VRXQG�UHFRUGLQJV�RI�FRQWUROOHG�LQWHUDFWLRQV�EHWZHHQ�VHYHQ�G\DGV�
DV�ZHOO�DV�LQGLYLGXDO�UHDGLQJV�RI�ZRUG�OLVWV�E\�DOO�IRXUWHHQ�SDUWLFLSDQWV��7KH�UHFRUGLQJV�ZHUH�
PDGH�LQ�8QLYHUVLW\�&ROOHJHV�LQ�WZR�UHJLRQV�RI�WKH�'DQLVK�SHQLQVXOD�RI�-XWODQG��$OO�SDUWLFLSDQWV�
DUH�7HDFKHU�(GXFDWLRQ� VWXGHQWV� LQ� WKHLU�HDUO\���¶V� DQG�VKDUH�D� JHQHUDO� UHJLRQDO� ODQJXDJH�
EDFNJURXQG�ZLWK�WKHLU�SDUWQHU��PLQLPLVLQJ�DQ\�LQWHUIHUHQFH�RI�GLDOHFWDO�GLIIHUHQFH��7KH�VWXG\�
HPSOR\V�WKUHH�PHWKRGV�RI�DQDO\VLV��/LQHDU�PL[HG�HIIHFWV�PRGHOOLQJ�IRU�PHDVXULQJ��GLIIHUHQFH�
LQ�� GLVWDQFH� EHWZHHQ� YRZHO� IRUPDQWV� �)��� )���� DPSOLWXGH� HQYHORSHV� IRU� FRPSDULVRQV� RI�
DFRXVWLF��GLV�VLPLODULWLHV�DW�WKH�ZRUG�OHYHO��FI��/HZDQGRZVNL�	�-LOND���������DQG�DQ�$;%�VWXG\�
IRU�SHUFHSWXDO�VLPLODULW\�MXGJPHQWV��DOVR�DW�WKH�ZRUG�OHYHO��FI��%DEHO�	�%XODWRY���������� 

7KH�OLQHDU�PRGHOV�UHYHDO�PL[HG�UHVXOWV�ZLWK�LQGLFDWLRQ�RI�DFFRPPRGDWLRQ�IRU�VRPH�VSHDNHUV��
PDLQO\� LQ� WKH� )�� GLPHQVLRQ�� &RPSDULVRQV� RI� DPSOLWXGH� HQYHORSHV� VKRZ� QR� VLJQV� RI�
DFFRPPRGDWLRQ��H[FHSW�IRU�RQH�G\DG��7KH�$;%�UHVXOWV�VKRZ�WKDW�VL[�VSHDNHUV�DUH�MXGJHG�DV�
VRXQGLQJ�PRUH�VLPLODU�WR�WKHLU�SDUWQHU�DIWHU�LQWHUDFWLRQ���DQG�WKHVH�VL[�VSHDNHUV�DOVR�KDSSHQ�
WR�EH�SDLUHG�LQ�G\DGV��LQGLFDWLQJ�FRQYHUJHQFH��� 

7DNHQ�WRJHWKHU��WKH�ILQGLQJV�LQGLFDWH�WKDW�WKH�DFRXVWLF�PHDVXUHV�RIWHQ�HPSOR\HG�LQ�VWXG\LQJ�
DFFRPPRGDWLRQ�PD\� QRW� DFFXUDWHO\� UHIOHFW�ZKDW� OLVWHQHUV� SHUFHLYH�� RU�� DW� EHVW�� VKRXOG� EH�
YLHZHG� DV�D�VPDOO� SDUW� RI� WKH� ODUJHU� SLFWXUH��:KLOH� WKH�FRQYHUJHQFH� IRXQG� LQ� WKH�DFRXVWLF�
DQDO\VHV�YDULHG�JUHDWO\�DFURVV�PHDVXUHV�DQG�G\DGV��SHUFHSWXDO�PHDVXUHV�VKRZHG�FRQVLVWHQW�
FRQYHUJHQFH�HIIHFWV�LQ�VRPH�G\DGV�DIWHU�LQWHUDFWLRQ��7KLV�LV�LPSRUWDQW��EHFDXVH�LW�VKRZV�WKDW�
ZKLOH�PDQ\� LQGLYLGXDO�DFRXVWLF�PHDVXUHV�\LHOG�VPDOO�RU�QXOO�HIIHFWV�� LW�GRHV�QRW�QHFHVVDULO\�
SRLQW� WR� D� ODFN� RI� DFFRPPRGDWLRQ�� 3HUKDSV� ZKDW� WKH� SHUFHSWXDO� PHDVXUHV� UHIOHFW�� LV� DQ�
DJJORPHUDWLRQ� RI� D� KRVW� RI� VPDOOHU� DFRXVWLF� FXHV� WKDW� OLVWHQHUV� XVH� LQ� WKHLU� HYDOXDWLRQ� RI�
SKRQHWLF�OLNHQHVV�� 

.H\� ZRUGV�� LQWHUDFWLRQ�� SKRQHWLF� FRQYHUJHQFH�� VSHHFK� SURGXFWLRQ�� VSHHFK� SHUFHSWLRQ��
PHWKRGRORJ\�5HIHUHQFHV�� 
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6RFLDO� LQIRUPDWLRQ� FDQ� DIIHFW� VSHHFK� SURFHVVLQJ�� 3UHYLRXV� UHVHDUFK� KDV� XVHG� SKRWRV� WR�
SURPSW�H[SHFWDWLRQV�DERXW� WKH�VSHDNHU
V�VRFLROLQJXLVWLF�EDFNJURXQG��ZKLFK�FDQ�DIIHFW�KRZ�
OLVWHQHUV�FDWHJRULVH�SKRQHPHV�RU�WUDQVFULEH�VSHHFK�LQ�QRLVH��0F*RZDQ��������� 

/HVV�ZHOO�XQGHUVWRRG�LV�KRZ�SHUFHLYHG�VRFLDO�LQIRUPDWLRQ�LQIOXHQFHV�VSHHFK�SURGXFWLRQ��,Q�D�
UHFHQW�VWXG\��$RNL�	�=HOORX���������QDWLYH�(QJOLVK�VSHDNHUV�LQ�WKH�8QLWHG�6WDWHV�VSRNH�PRUH�
VORZO\� ZKHQ� YLHZLQJ� DQ�$VLDQ� IDFH� FRPSDUHG� WR� ZKHQ� VHHLQJ� D� :KLWH� &DXFDVLDQ� IDFH��
VXJJHVWLQJ�WKDW�WKH\�H[SHFW�$VLDQ�ORRNLQJ�LQGLYLGXDOV�WR�EH�QRQ�QDWLYH�(QJOLVK�VSHDNHUV�DQG�
DGMXVW�WKHLU�VSHHFK�WR�PDNH�WKHPVHOYHV�PRUH�LQWHOOLJLEOH��2I�LQWHUHVW�KHUH�LV�ZKHWKHU�RU�QRW�
VHFRQG�ODQJXDJH� �/��� (QJOLVK� OHDUQHUV�PDNH�VLPLODU�DVVXPSWLRQV�EDVHG�RQ� WKH� SHUFHLYHG�
VRFLDO�DQG�OLQJXLVWLF�FKDUDFWHULVWLFV�RI�WKHLU�LQWHUORFXWRU��DQG�ZKHWKHU�WKH\�YDU\�VSHDNLQJ�VW\OH�
LQ�D�VLPLODU�ZD\�WR�QDWLYH�VSHDNHUV�DV�D�UHVXOW��� 

7ZHQW\�IRXU�&KLQHVH�LQWHUQDWLRQDO�VWXGHQWV�UHDG�VHQWHQFHV�LQ�D�VLPXODWHG�YLGHR�FRQIHUHQFH�
WR�WZR�SXUSRUWHG�FRQIHGHUDWHV²ERWK�QDWLYH�(QJOLVK�VSHDNHUV�ZKR�GLIIHUHG�LQ�HWKQLFLW\��$VLDQ�
YV�� &DXFDVLDQ��� 3DUWLFLSDQWV� ILUVW� FRPSOHWHG� D� YLVXDO�RQO\� EORFN� LQ� ZKLFK� WKH\� UHFRUGHG�
VHQWHQFHV�ZKLOVW�VHHLQJ�WKH�FRQIHGHUDWHV
�IDFHV��VLPLODU�WR�$RNL�DQG�=HOORX
V��������GHVLJQ��,W�
ZDV�K\SRWKHVLVHG�WKDW�SDUWLFLSDQWV�ZRXOG�LQIHU�LQWHUORFXWRUV
�ODQJXDJH�EDFNJURXQGV�EDVHG�RQ�
WKHLU� DSSHDUDQFH� ZLWK� DQ\� GLIIHUHQFHV� LQ� VSHDNLQJ� VW\OH� UHIOHFWLQJ� WKHVH� DVVXPSWLRQV��
3DUWLFLSDQWV� WKHQ�FRPSOHWHG�DQ�DXGLRYLVXDO�EORFN�� LQ�ZKLFK� WKH\�KHDUG�FRQIHGHUDWHV�JLYLQJ�
H[SOLFLW�LQIRUPDWLRQ�DERXW�WKHLU�VRFLDO�DQG�OLQJXLVWLF�SURILOH�EHIRUH�UHDGLQJ�D�VHFRQG�EORFN�RI�
VHQWHQFHV�� 7KLV� H[WHQGHG� GHVLJQ� WHVWHG� ZKHWKHU� H[SOLFLW� LQIRUPDWLRQ� ZRXOG� RYHUULGH�
SDUWLFLSDQWV
�LQLWLDO�DVVXPSWLRQV�EDVHG�RQ�YLVXDO�HWKQLFLW\��)LQDOO\��SDUWLFLSDQWV�UHDG�VHQWHQFHV�
LQ�FDVXDO�DQG�FOHDU�VSHDNLQJ�VW\OHV�IROORZLQJ�LQVWUXFWLRQV�� 

3RWHQWLDO�FKDQJHV�LQ�VSHHFK�ZHUH�DQDO\VHG�DQG�FRPSDUHG�EHWZHHQ�FRQIHGHUDWH��$VLDQ�YV��
&DXFDVLDQ�� DQG�PRGDOLW\� FRQGLWLRQV� �YLVXDO�RQO\� YV�� DXGLRYLVXDO���$GGLWLRQDOO\�� SDUWLFLSDQWV
�
VSHHFK�GLUHFWHG�WRZDUG�WKH�FRQIHGHUDWHV�ZDV�FRPSDUHG�ZLWK�WKHLU�FDVXDO�DQG�FOHDU�VSHHFK�
HOLFLWHG�WKURXJK�LQVWUXFWLRQV��3UHOLPLQDU\�DQDO\VHV�VKRZ�WKDW��OLNH�QDWLYH�VSHDNHUV��SDUWLFLSDQWV�
VSHDN�PRUH�VORZO\��QXPEHU�RI�V\OODEOHV���GXUDWLRQ��DQG�ORXGO\�ZKHQ�LQVWUXFWHG�WR�VSHDN�FOHDUO\�
YHUVXV�FDVXDOO\��8FKDQVNL���������8QOLNH�QDWLYH�VSHDNHUV��FI��$RNL�	�=HOORX���������SHUFHLYHG�
VSHDNHU�HWKQLFLW\�GLG�QRW�DIIHFW�VSHHFK�SURGXFWLRQ��SDUWLFLSDQWV�XVHG�D�VSHDNLQJ�VW\OH�VLPLODU�
WR� WKHLU� FOHDU� VSHHFK� ZLWK� ERWK� FRQIHGHUDWHV�� IHDWXULQJ� FRPSDUDEOH� VSHDNLQJ� UDWHV� DQG�
LQWHQVLW\��+RZHYHU�� WKH\�GHPRQVWUDWHG� ORFDO�DGDSWDWLRQ� WR� WKH�$VLDQ�FRQIHGHUDWH��VSHDNLQJ�
IDVWHU�DIWHU�OHDUQLQJ�VKH�ZDV�D�QDWLYH�(QJOLVK�VSHDNHU��$QDO\VLV�RI�SLWFK�UDQJH�DQG�YRZHO�VSDFH�
LV�RQJRLQJ�� 

7RJHWKHU��WKHVH�ILQGLQJV�UHYHDO�WKDW������XQOLNH�:HVWHUQ�SDUWLFLSDQWV��/��VSHDNHUV�GR�QRW�DGRSW�
D� SDUWLFXODU� VSHDNLQJ�VW\OH�EDVHG� RQ� LQWHUORFXWRU� HWKQLFLW\�DORQH�� VXJJHVWLQJ� WKH\�PD\� QRW�
DVVRFLDWH�HWKQLFLW\�ZLWK�OLQJXLVWLF�EDFNJURXQG�LQ�WKH�VDPH�ZD\��EXW�����WKH\�VWLOO�DGMXVW�VSHHFK�
EDVHG�RQ�SHUFHLYHG� OLVWHQHU� LQIRUPDWLRQ��DV� HYLGHQFHG�E\� WKHLU� ORFDO�DGMXVWPHQW� WR�H[SOLFLW�
VRFLROLQJXLVWLF� LQIRUPDWLRQ�DQG� WKHLU� WHQGHQF\� WR�XVH�FOHDU� VSHHFK�ZLWK� ERWK�FRQIHGHUDWHV��
7KHVH�SDWWHUQV� LQGLFDWH� WKDW�ZKLOH�/��(QJOLVK�VSHDNHUV�XWLOLVH�VRFLDO� LQIRUPDWLRQ� LQ�VSHHFK�
LQWHUDFWLRQ��WKH\�PD\�SULRULWLVH�H[SOLFLW�OLQJXLVWLF�FXHV�RYHU�YLVXDO�HWKQLFLW\�FXHV��UHIOHFWLQJ�WKHLU�
GLIIHUHQW�VRFLRFXOWXUDO�H[SHFWDWLRQV�� 

5HIHUHQFH� 



$RNL��1���	�=HOORX��*����������6SHDNHUV�WDON�PRUH�FOHDUO\�ZKHQ�WKH\�VHH�DQ�HDVW�$VLDQ�IDFH��(IIHFWV�
RI�YLVXDO�JXLVH�RQ�VSHHFK�SURGXFWLRQ��,Q��5DGHN�6NDUQLW]O�	�-DQ�9ROtQ��(GV����3URFHHGLQJV�RI�
WKH���WK�,QWHUQDWLRQDO�&RQJUHVV�RI�3KRQHWLF�6FLHQFHV��SS������±�������*XDUDQW�,QWHUQDWLRQDO�� 

0F*RZDQ��.��%����������6RFLDO�H[SHFWDWLRQ�LPSURYHV�VSHHFK�SHUFHSWLRQ�LQ�QRLVH��/DQJXDJH�DQG�
6SHHFK����������������� 

8FKDQ]NL��5��0����������&OHDU�VSHHFK��,Q�'��%��3LVRQL�	�5��(��5HPH]��(GV����7KH�KDQGERRN�
RI�VSHHFK�SHUFHSWLRQ��SS����±������2[IRUG��%ODFNZHOO�3XEOLVKLQJ� 

  



µ6KH�GURSSHG�KHU�QLFH�UHDGLQJ�YRLFH�DQG�KHU�UHDO�DFFHQW�FDPH�RXW¶��:KDW�DUH�OLVWHQHUV�
DWWHQGLQJ�WR�ZKHQ�WKH\�KHDU�VSHDNHUV" 
 
Chris Montgomery 
University of Sheffield 
 
� 
7KLV�SDSHU�H[DPLQHV�WKH�ZD\V�LQ�ZKLFK�OLVWHQHUV�SHUFHLYH��FDWHJRULVH��DQG�GLVFXVV�UHJLRQDO�
VSHHFK�YDULDQWV� LQ�1RUWKHUQ�(QJOLVK�DFFHQWV�� ,W�KLJKOLJKWV� WKDW� OLVWHQHUV�DUH�SHUFHSWLYH�DQG�
DFWLYHO\�HQJDJH�ZLWK�OLQJXLVWLF�IHDWXUHV��ZLWK�WKHLU�GHVFULSWLRQV�VKDSHG�E\�WKHLU�SRVLWLRQDOLW\�LQ�
UHODWLRQ� WR�ZKDW� WKH\� KHDU��([DPLQLQJ� OLVWHQHUV¶� FRPPHQWV�SURYLGHV� LQVLJKWV� LQWR� KRZ�QRQ�
OLQJXLVWV�QDYLJDWH�ODQJXDJH��SODFH��DQG�LGHQWLW\�� 

� 
7KH� UHVHDUFK� HPSOR\V� WKH� 6DOLHQW� /DQJXDJH� LQ� &RQWH[W� �6/,&�� DSSURDFK� �0RQWJRPHU\� 	�
0RRUH�������0RQWJRPHU\��:DONHU�	�:RRGV�,Q�3UHSDUDWLRQ���7KLV�DOORZV�OLVWHQHUV�WR�LGHQWLI\�
DQG�FRPPHQW�RQ�SHUFHLYHG�UHJLRQDO�IHDWXUHV�XVLQJ�DQ�ZHE�EDVHG�LQWHUIDFH�WKDW�DVNV�WKHP�WR�
FOLFN� D� PRXVH� EXWWRQ� HDFK� WLPH� WKH\� HQFRXQWHU� VRPHWKLQJ� WKH\� KHDU� DV� µUHJLRQDO¶� DQG�
VXEVHTXHQWO\�WR�UHYLHZ�HDFK�UHDFWLRQ�DQG�SURYLGH�MXVWLILFDWLRQ�IRU�LW��'DWD�ZHUH�FROOHFWHG�IURP�
���OLVWHQHUV�����IURP�<RUNVKLUH�DQG�WKH�+XPEHU�����IURP�WKH�6RXWK�(DVW��UHFUXLWHG�YLD�3UROLILF��
/LVWHQHUV� KHDUG�VSHDNHUV� IURP� ILYH�1RUWKHUQ�(QJOLVK�FLWLHV� �/HHGV��/LYHUSRRO��0DQFKHVWHU��
1HZFDVWOH��6KHIILHOG��UHDGLQJ�7KH�%R\�:KR�&ULHG�:ROI��IURP�WKH�(QJOLVK�'LDOHFWV�$SS�FRUSXV�
�/HHPDQQ��.ROO\�	�%ULWDLQ��������/LVWHQHUV�FRPSOHWHG�WKH�µFOLFN�DQG�FRPPHQW¶�WDVN�IRU�HDFK�
VSHDNHU��DQG�ZHUH�DOVR�DVNHG�WR�SODFH�WKH�VSHDNHU¶V�RULJLQ�IURP�D�OLVW�RI�WKH�ILYH�FLWLHV�� 

� 
/LVWHQHUV�HPSOR\HG�YDULRXV�VWUDWHJLHV�WR�GHVFULEH�VSHHFK�IHDWXUHV��LQFOXGLQJ�H[SOLFLW�SKRQHWLF�
GHVFULSWLRQV��JHQHUDO�SKRQHWLF�GHVFULSWLRQV��PHWDOLQJXLVWLF�FRPPHQWDU\��SKRQHWLF�UHVSHOOLQJ��
DQG�UHODWLRQDO�FRPSDULVRQV��/LVWHQHUV�IURP�WKH�WZR�GLIIHUHQW�ORFDWLRQV�XVHG�GLIIHUHQW�VWUDWHJLHV�
ZKHQ� FRPPHQWLQJ� RQ� IHDWXUHV�� DQG� WKH� QXPEHU� RI� FRPPHQWV� IRU� VSHFLILF� IHDWXUHV� ZDV�
VLJQLILFDQWO\�GLIIHUHQW�GHSHQGLQJ�RQ� OLVWHQHU� ORFDWLRQ��)RU�H[DPSOH�� OLVWHQHUV� IURP�WKH�6RXWK�
(DVW�OLVWHQHUV�PDGH�VLJQLILFDQWO\�PRUH�FRPPHQWV�IRU�67587�DQG�WKH�OHQLWLRQ�RI��N��LQ�/LYHUSRRO�
(QJOLVK��RIWHQ�XVLQJ�JHQHUDO�GHVFULSWLRQV�DQG�SKRQHWLF�UHVSHOOLQJ��<RUNVKLUH�DQG�WKH�+XPEHU�
OLVWHQHUV�IRFXVHG�PRUH�RQ�GHWDLOHG�SKRQHWLF�DQG�PHWDOLQJXLVWLF�FRPPHQWDU\�� 

� 
7KH�ILQGLQJV�RI�WKLV�UHVHDUFK�FRQWULEXWH�WR�RXU�XQGHUVWDQGLQJ�RI�VRFLROLQJXLVWLF�SURFHVVLQJ�DQG�
VRFLDO�PHDQLQJ��7KH\�GHPRQVWUDWH�WKDW�OLQJXLVWLF�SHUFHSWLRQ�LV�QRW�PHUHO\�DXGLWRU\�EXW�VKDSHG�
E\�VRFLDO�DQG�LGHRORJLFDO�IDFWRUV��ZLWK�OLVWHQHUV�DVFULELQJ�PHDQLQJV�WR�VSHHFK�IHDWXUHV�WKDW�DUH�
LQIOXHQFHG�E\�UHJLRQDOLW\��FI��0RQWJRPHU\�	�0RRUH��������LGHQWLW\��DQG�H[SHFWDWLRQV��H�J��+D\��
'UDJHU�	�*LEVRQ��������'LIIHUHQFHV�LQ�OLVWHQHU�VWUDWHJLHV�ZKHQ�MXVWLI\LQJ�UHDFWLRQV�KLJKOLJKWV�
WKH�UROH�RI�UHJLRQ�LQ�PHWDOLQJXLVWLF�DZDUHQHVV��)RU�H[DPSOH��OLVWHQHUV�IURP�<RUNVKLUH�DQG�WKH�
+XPEHU� HQJDJHG� LQ�PRUH� GHWDLOHG� SKRQHWLF� DQDO\VLV��ZKLOH� OLVWHQHUV� IURP� WKH�6RXWK�(DVW�
OLVWHQHUV�XVHG�EURDGHU��RIWHQ�VWHUHRW\SLFDO��GHVFULSWLRQV��DOLJQLQJ�ZLWK�ILQGLQJV�WKDW�RXWVLGHUV�
WR�D�OLQJXLVWLF�FRPPXQLW\�WHQG�WR�UHO\�RQ�JHQHUDOLVHG�SHUFHSWLRQV��%HDO�������� 

� 
7KLV� UHVHDUFK� GHPRQVWUDWHV� WKDW� OLVWHQHUV� DFWLYHO\� HQJDJH� LQ� UHFRJQLVLQJ� DQG�FDWHJRULVLQJ�
UHJLRQDO� VSHHFK� IHDWXUHV�� DV� ZHOO� DV� WKH� ZD\� LQ� ZKLFK� SRVLWLRQDOLW\� VKDSHV� WKHLU� IHDWXUH�
DWWHQWLRQ� DQG� HYDOXDWLRQV�� 7KLV� VWXG\� HQKDQFHV� RXU� XQGHUVWDQGLQJ� RI� KRZ� QRQ�OLQJXLVWV�
SHUFHLYH� DQG� GLVFXVV� DFFHQW� YDULDWLRQ�� FRQWULEXWLQJ� WR� EURDGHU� GLVFXVVLRQV� RQ� ODQJXDJH��
LGHQWLW\��DQG�VRFLROLQJXLVWLF�SHUFHSWLRQ�� 

� 
5HIHUHQFHV� 



� 
%HDO�� -RDQ� &�� ������ (QUHJLVWHUPHQW�� &RPPRGLILFDWLRQ�� DQG� +LVWRULFDO� &RQWH[W�� ³*HRUGLH´� YHUVXV�

³6KHIILHOGLVK�´�$PHULFDQ�6SHHFK�����������±����� 

KWWSV���GRL�RUJ���������������������������� 

+D\�� -HQQLIHU�� .DWLH�'UDJHU�	�$QG\�*LEVRQ��������+HDULQJ� U�VDQGKL��7KH� UROH� RI�SDVW�H[SHULHQFH��
/DQJXDJH�����������±����� 

/HHPDQQ��$GULDQ��0DULH�-RVp�.ROO\�	�'DYLG�%ULWDLQ��������7KH�(QJOLVK�'LDOHFWV�$SS��7KH�FUHDWLRQ�RI�
D�FURZGVRXUFHG�GLDOHFW�FRUSXV��$PSHUVDQG�����±���� 

KWWSV���GRL�RUJ���������M�DPSHU�������������� 

0RQWJRPHU\�� &KULV� 	� (PPD� 0RRUH�� ������ (YDOXDWLQJ� 6�F�LOO\� 9RLFHV�� 7KH� HIIHFWV� RI� VDOLHQFH��
VWHUHRW\SHV��DQG�FR�SUHVHQW�ODQJXDJH�YDULDEOHV�RQ�UHDO�WLPH�UHDFWLRQV�WR�UHJLRQDO�VSHHFK�� 

/DQJXDJH�����������±�����KWWSV���GRL�RUJ���������ODQ������������ 

0RQWJRPHU\��&KULV��*DUHWK�:DONHU�	�+DUU\�:RRGV�� ,Q�3UHSDUDWLRQ��6/,&� ��D�ZHE� DSS� IRU�
FROOHFWLQJ�UHDO�WLPH�DWWHQWLRQ�GDWD� 

  



$�WDOH�RI�WZR�PHUJHUV� 
6RFLDO�SHUFHSWLRQV�RI�WKH�6(6(2�DQG�527$&,602�PHUJHUV�LQ�6HYLOOD��$QGDOXFtD 
 
Brendan Regan 
Texas Tech University 
 
� 
7KHUH� LV�D�JURZLQJ�ERG\�RI� OLWHUDWXUH� LQGLFDWLQJ� WKDW�VRPH�SKRQHWLF�PHUJHUV�KDYH�DFTXLUHG�
VRFLDO�DZDUHQHVV�HYDOXDWLRQV��%DUDQRZVNL�������+DOO�/HZ�������:DWVRQ�	�&ODUN��������ZKLFK�
VRPH�SURSRVH�PD\�SURPRWH�WKHLU�VSOLW��0DJXLUH�HW�DO��������5HJDQ��������+RZHYHU��JLYHQ�WKH�
UDULW\�RI�VSOLWV��/DERY�������(FNHUW�	�/DERY��������PRUH�HYLGHQFH�LV�QHHGHG�WR�H[DPLQH�WKHVH�
FODLPV��$QGDOXVLDQ�6SDQLVK�LQ�6HYLOOD��6SDLQ�LV�DQ�LGHDO�FDVH�VWXG\�DV�LW�SUHVHQWV�WZR�VSOLWV�
LQ�SURJUHVV��6SHFLILFDOO\��WKH�6(6(2�PHUJHU�LV�VSOLWWLQJ�LQWR�GLVWLQFLyQ�DPRQJ�WKRVH�ZLWK�PRUH�
HGXFDWLRQ��*\OGDIRWWLU�������6DQWDQD������������������DQG�WKH�527$&,602�PHUJHU�LV�DOVR�
XQGHUJRLQJ� D� VSOLW� �+DUMXV� ������� 'LVWLQFLyQ� LV� WKH� UHDOL]DWLRQ� RI� DOYHRODU� �Vࡧ �� IRU� �V!� DQG�
LQWHUGHQWDO� �ș�� IRU� �]�FL�FH!�� ZKLOH� VHVHR� LV� WKH� PHUJHG� UHDOL]DWLRQ� RI� �Vࡧ �� IRU� �V�]�FL�FH!��
5RWDFLVPR�LV�WKH�PHUJHU�RI��O��DQGݐ����LQ�ZRUG�LQWHUQDO�FRGD�SRVLWLRQ�LQ�ZKLFK�DOPD�LV�UHDOL]HG�
DV�>ޖDݐ�PD@�LQVWHDG�RI�>ޖDO�PD@��QHXWUDOL]LQJ�PLQLPDO�SDLUV�DOPD�DUPD�µVRXO�ZHDSRQ¶��� 

7KH�DLPV�RI�WKH�VWXG\�ZHUH�WZR�IROG���L��WR�H[DPLQH�DQG�FRPSDUH�WKH�VRFLDO�HYDOXDWLRQV�RI�
WZR�PHUJHUV�DQG�WKHLU�VSOLWV�LQ�6HYLOOD���LL��WR�DQDO\]H�KRZ�HYDOXDWLRQV�YDU\�E\�VSHDNHU�OLVWHQHU�
FKDUDFWHULVWLFV��7KH�VWXG\�GLJLWDOO\�VSOLFHG���XWWHUDQFHV�IURP�VRFLROLQJXLVWLF�LQWHUYLHZV�IURP���
6HYLOOD�VSHDNHUV��DJHV��������0��������6'�����������WRWDO�JXLVHV��LQ�3UDDW��%RHUVPD�	�:HHQLQN� 

������� �� VSHDNHUV� ��� PDOH�� �� IHPDOH�� SURGXFHG� WKH� VHVHR�GLVWLQFLyQ� JXLVHV� YDU\LQJ� RQO\�
EHWZHHQ� >V@� DQG� >ș@� IRU� �V!� DQG� �]�FL�FH!�ZKLOH� �� DGGLWLRQDO� VSHDNHUV� ���PDOH�� �� IHPDOH��
SURGXFHG�WKH�URWDFLVPR�JXLVHV��YDU\LQJ�RQO\�EHWZHHQ�>O@�DQG�>ݐ@�IRU�ZRUG�LQWHUQDO�FRGD��O���7KH�
JXLVHV��DQG�GLVWUDFWRUV��ZHUH�SODFHG�RQOLQH�LQ�D�SVHXGR�UDQGRP�PDWFKHG�JXLVH�WHVW��/DPEHUW�
HW�DO��������XVLQJ�4XDOWULFV��3DUWLFLSDQWV�HYDOXDWHG�HDFK�UHFRUGLQJ�EDVHG�RQ�D�VL[�SRLQW�/LNHUW�
VFDOH� IRU� VHYHUDO� VRFLDO� FKDUDFWHULVWLFV������6HYLOOD� OLVWHQHUV� SDUWLFLSDWHG� ����� IHPDOHV�����
PDOHV�� DJHV� �������0�� ������ 6'�� ������� ,QGHSHQGHQW� YDULDEOHV� LQFOXGHG� YDULDQW� �VHVHR�
GLVWLQFLyQ��>O@�>ݐ@���VSHDNHU�JHQGHU��OLVWHQHU�JHQGHU��OLVWHQHU�HGXFDWLRQ��DQG�OLVWHQHU�DJH��,Q�5��5�
7HDP�������� IRU�HDFK�GHSHQGHQW�PHDVXUH��VL[SRLQW�/LNHUW�VFDOH���D�VHSDUDWH�PL[HG�HIIHFWV�
OLQHDU�UHJUHVVLRQ�PRGHO�ZDV�ILWWHG�IRU�HDFK�PHUJHU�VSOLW�XVLQJ�WKH� OPHU�IXQFWLRQ��%DWHV�HW�DO��
������ZLWK�UDQGRP�IDFWRUV�RI�VSHDNHU�DQG�OLVWHQHU�� 

5HJDUGLQJ�VHVHR�GLVWLQFLyQ� JXLVHV�� WKHUH�ZHUH�QR� RYHUDOO� SHUFHSWLRQV� �PDLQ�HIIHFWV��RI�
YDULDQW��EXW�UDWKHU�YDULHG�E\�OLVWHQHU�HGXFDWLRQ�LQ�ZKLFK�WKRVH�ZLWK�OHVV�HGXFDWLRQ�SHUFHLYHG�
QR�GLIIHUHQFH�EHWZHHQ�YDULDQWV�ZKLOH�WKRVH�ZLWK�PRUH�IRUPDO�HGXFDWLRQ�SHUFHLYHG�VSHDNHUV�
ZLWK�GLVWLQFLyQ�DV�EHLQJ�RI�KLJKHU�VWDWXV��PRUH�IRUPDO��DQG�RI�KLJKHU�RFFXSDWLRQDO�SUHVWLJH�WKDQ�
WKRVH�ZLWK�WKH�6(6(2�PHUJHU��)LJXUHV��$�&���)RU�WKH�>O@�>ݐ@�JXLVHV��WKHUH�ZHUH�PDLQ�HIIHFWV�RI�
YDULDQW�LQ�ZKLFK�WKH�527$&,602�PHUJHU�ZDV�SHUFHLYHG�RYHUDOO�DV�PRUH�UXUDO��)LJXUH��'��DQG�
OHVV�IRUPDO��)LJXUH��(��� 

$GGLWLRQDOO\��WKHUH�ZHUH�VHYHUDO�LQWHUDFWLRQV�EHWZHHQ�YDULDQW�DQG�VSHDNHU�DQG�OLVWHQHU�JHQGHU�
�)LJXUH��)���7KH�LPSOLFDWLRQV�DUH�WZRIROG������WZR�PHUJHUV�ZLWKLQ�WKH�VDPH�FRPPXQLW\�PD\�
DFTXLUH� VRFLDO� DVVRFLDWLRQV� ZKRVH� LQGH[LFDO� ILHOGV� �(FNHUW� ������ YDU\� EDVHG� RQ�
OLVWHQHU�VSHDNHU�FKDUDFWHULVWLFV������WKH�GLIIHULQJ�VRFLDO�PHDQLQJV�IRU�HDFK�PHUJHU�VKHGV�OLJKW�
RQWR�WKHLU�VSOLWV�DPRQJ�FHUWDLQ�VRFLDO�JURXSV�ZLWKLQ�WKH�FRPPXQLW\��� 

� 



�
),*85(����9DULDQW��VHVHR�GLVWLQFLyQ��LQWHUDFWLRQ�ZLWK�OLVWHQHU�HGXFDWLRQ�IRU�SHUFHLYHG�VWDWXV�
�$���SHUFHLYHG�IRUPDOLW\��%���DQG�SHUFHLYHG�RFFXSDWLRQDO�SUHVWLJH��&���0DLQ�HIIHFW�IRU�YDULDQW�
�>O@�>ݐ@��IRU�SHUFHLYHG�XUEDQ�QHVV��'��DQG�SHUFHLYHG�IRUPDOLW\��(���,QWHUDFWLRQ�RI�YDULDQW��>O@�>ݐ@��
E\�OLVWHQHU�JHQGHU�IRU�SHUFHLYHG�XUEDQ�QHVV��)��� 
� 
5HIHUHQFHV� 

%DUDQRZVNL��1����������2Q�WKH�UROH�RI�VRFLDO�IDFWRUV�LQ�WKH�ORVV�RI�SKRQHPLF�GLVWLQFWLRQV��(QJOLVK�
/DQJXDJH�DQG�/LQJXLVWLFV����������±����� 

%DWHV��'RXJODV��0DUWLQ�0DHFKOHU��%HQ�%RONHU��	�6WHYH�:DONHU���������)LWWLQJ�OLQHDU�PL[HG�HIIHFWV�
PRGHOV�XVLQJ�OPH���-RXUQDO�RI�6WDWLVWLFDO�6RIWZDUH��������±���� 
%RHUVPD��3���	�:HHQLQN��'����������3UDDW��$�V\VWHP�IRU�GRLQJ�SKRQHWLFV�E\�FRPSXWHU��� 
(FNHUW��3����������9DULDWLRQ�DQG�WKH�LQGH[LFDO�ILHOG��-RXUQDO�RI�6RFLROLQJXLVWLFV���������������� 
(FNHUW�� 3��� 	� /DERY�� :�� �������� 3KRQHWLFV�� SKRQRORJ\� 	� VRFLDO� PHDQLQJ�� -RXUQDO� RI�
6RFLROLQJXLVWLFV����������������� 

*\OIDGRWWLU��'����������7KH�HIIHFWLYH�ERUURZLQJ�RI�D�SKRQHPLF�FRQWUDVW��3KLODGHOSKLD��7KH�8QLYHUVLW\�
RI�3HQQV\OYDQLD�GLVVHUWDWLRQ�� 
+DOO�/HZ�� /�� �������� µ)OLS�IORS¶� DQG�PHUJHUV�LQ�SURJUHVV��(QJOLVK� /DQJXDJH� DQG� /LQJXLVWLFV�
���������±���� 

+DUMXV�� -�� �������� 6RFLRIRQpWLFD� DQGDOX]D� \� OLQJ�tVWLFD� SHUFHSWLYD� GH� OD� YDULDFLyQ�� HO� HVSDxRO�
KDEODGR�HQ�-HUH]�GH�OD�)URQWHUD��0DGULG���)UDQNIXUW��,EHURDPHULFDQD�9HUYXHUW�� 
/DERY��:�� ��������3ULQFLSOHV� RI� /LQJXLVWLF�&KDQJH�� 9ROXPH� ��� ,QWHUQDO� )DFWRUV�� 1HZ�<RUN��
%ODFNZHOO�� 

/DPEHUW��:��(���+RGJVRQ��5��&���*DUGQHU��5��&���	�)LOOHQEDXP��6����������(YDOXDWLRQDO�UHDFWLRQV�
WR�VSRNHQ�ODQJXDJH��-RXUQDO�RI�$EQRUPDO�DQG�6RFLDO�3V\FKRORJ\������������ 

0DJXLUH�� :��� &ODUN�� /��� :DWVRQ�� .�� �������� ,QWURGXFWLRQ�� :KDW� DUH� PHUJHUV� DQG� FDQ� WKH\� EH�
UHYHUVHG"�(QJOLVK�/DQJXDJH�DQG�/LQJXLVWLFV����������±���� 
4XDOWULFV��������������4XDOWULFV�RQOLQH�VXUYH\��>FRPSXWHU�SURJUDP@���ZZZ�TXDOWULFV�FRP!�� 

5HJDQ��%�� ��������7KH�VRFLDO�PHDQLQJ� RI�D�PHUJHU��7KH�HYDOXDWLRQ� RI�DQ�$QGDOXVLDQ�6SDQLVK�
FRQVRQDQW�PHUJHU��FHFHR���/DQJXDJH�DQG�6RFLHW\������������������ 

5�&RUH�7HDP���������5��$�ODQJXDJH�DQG�HQYLURQPHQW�IRU�VWDWLVWLFDO�FRPSXWLQJ��5�)RXQGDWLRQ�IRU�
6WDWLVWLFDO�&RPSXWLQJ�� 
6DQWDQD��-����������6HVHR��FHFHR�\�GLVWLQFLyQ�HQ�HO�VRFLROHFWR�DOWR�GH�OD�FLXGDG�GH�6HYLOOD��
1XHYRV�GDWRV�D�SDUWLU�GH�ORV�PDWHULDOHV�GH�35(6(($��%ROHWtQ�GH�)LORORJtD�GH�OD�8QLYHUVLGDG�



GH�&KLOH����������±����6DQWDQD��-�������±�������)DFWRUHV�H[WHUQRV�H�LQWHUQRV�LQIOX\HQWHV�HQ�
OD�YDULDFLyQ�GH��șV��HQ�OD�FLXGDG�GH�6HYLOOD��$QDOHFWD�0DODFLWDQD�������±���� 
:DWVRQ��.���	�&ODUN��/����������+RZ�VDOLHQW�LQ�WKH�QXUVH�VTXDUH�PHUJHU"�(QJOLVK�/DQJXDJH�
DQG�/LQJXLVWLFV�����������±���� 

  



6RFLROLQJXLVWLF�3HUVSHFWLYHV�RQ�$VSHFW�0DUNHUV 
,Q�,VUDHOL�6LJQ�/DQJXDJH��,6/��DQG�7ULHVWLQH�6LJQ�/DQJXDJH��76/� 
 
/XLJL�/HURVH 
8QLYHUVLW\�RI�&HQWUDO�/DQFDVKLUH��8&/DQ� 
� 

� 
$EVWUDFW�/LQN���KWWSV���\RXWX�EH�2V:6:�0$)M<�� 

� 

5HIHUHQFHV� 

$OORLVLR��6��� ������0HWKRGRORJLFDO� LVVXHV� E\�FRPSDULQJ�KLVWRULFDOO\� UHODWHG�VLJQ� ODQJXDJHV��
9HU|IIHQWOLFKXQJHQ�GHV�=HQWUXPV� I�U�*HElUGHQVSUDFKH�XQG�+|UEHKLQGHUWHQNRPPXQLNDWLRQ�
GHU�8QLYHUVLWlW�.ODJHQIXUW�%DQG�����S���� 

&RUD]]D��6��DQG�/HURVH��/���������/¶RULJLQH�GHOOD�OLQJXD�GHL�VHJQL��YDULDQWH�WULHVWLQD�� ,�VHJQL�
SDUODQR��3URVSHWWLYH�GL�ULFHUFD�VXOOD�/LQJXD�GHL�6HJQL�,WDOLDQD��SS��������� 

'RWWHU�� )�� DQG� %LGROL�� &�-�.��� ������ 7KH� +LVWRULFDO� 5HODWLRQVKLS� EHWZHHQ� 7ULHVWLQH� 6LJQ�
/DQJXDJH�DQG�$XVWULDQ�6LJQ�/DQJXDJH��6LJQ�/DQJXDJH�6WXGLHV���������SS���������� 

0HLU��,���������$�SHUIHFW�PDUNHU�LQ�,VUDHOL�6LJQ�/DQJXDJH��6LJQ�/DQJXDJH�	�/LQJXLVWLFV��������
SS�������� 

3L]]XWR��(��DQG�&RUD]]D��6���������1RXQ�PRUSKRORJ\�LQ�,WDOLDQ�6LJQ�ODQJXDJH��/,6���/LQJXD��
���������SS���������� 

3RZHU�� -�0���*ULPP��*�:�� DQG� /LVW�� -�0��� ������ 6XSSOHPHQWDU\� ,QIRUPDWLRQ� IRU� WKH� 3DSHU�
³(YROXWLRQDU\�'\QDPLFV�LQ�WKH�'LVSHUVDO�RI�6LJQ�/DQJXDJHV´��� 

6FKDOEHU��.����������$XVWULDQ�6LJQ�/DQJXDJH��,Q��-HSVHQ��-���'H�&OHUFN��*���/XWDOR.LLQJL��6��
DQG�0F*UHJRU��:��HG��6LJQ�/DQJXDJHV�RI�WKH�:RUOG��$�&RPSDUDWLYH�+DQGERRN���� 

 

  



&RYDULDWLRQ�LQ�WKH�7\QHVLGH�(QJOLVK�REMHFW�SURQRXQ�V\VWHP 

Louis-Geoffrey Gousset 
Queen Mary University London 
 

%DFNJURXQG�� 6WXGLHV� RI� LQWHUVSHDNHU� FRYDULDWLRQ� W\SLFDOO\� ILQG� OLPLWHG�FRYDULDWLRQ� EHWZHHQ�
YDULDEOHV��*X\�������:DWHUV�DQG�7DJOLDPRQWH��������&RYDULDWLRQ�PD\�EH�VRFLDOO\�PRWLYDWHG�
�7DPPLQJD��������RU�VWUXFWXUDOO\�PRWLYDWHG��2XVKLUR�DQG�*X\��������DOWKRXJK�WKLV�ODWWHU�FDVH�
KDV�EHHQ�PDLQO\�H[SORUHG�DW�WKH�SKRQRORJLFDO�OHYHO��7KLV�SDSHU�H[SORUHV�ZKHWKHU�FRYDULDWLRQ�
FDQ�DULVH�EHFDXVH�RI�PRUSKRV\QWDFWLF�FRPSOHPHQWDULW\��� 

9DULDEOHV�� 7\QHVLGH� (QJOLVK� �7(�� GLVSOD\V� REMHFW� SURQRXQ� H[FKDQJH� LQ� WKH� VLQJXODU� �����
FRPPRQ�HOVHZKHUH��.RUWPDQQ�DQG�6]PUHFVDQ\L��������DQG�LQ�WKH�SOXUDO������%HDO��������D�
PRUH� ORFDOLVHG� SKHQRPHQRQ��$OWKRXJK� XVSO� DQG� XVVJ� FDQ� GLIIHU� SKRQHWLFDOO\�� /HZLV� �������
DUJXHV�WKDW�XVVJ�LV�QXPEHUQHXWUDO��SRWHQWLDOO\�VXJJHVWLQJ�DQ�XQGHUO\LQJ�XV>��@��7(�VSHDNHUV�FDQ�
DFKLHYH�D�PD[LPDOO\�GLVWLQFWLYH�V\VWHP�RQ�V\QWDFWLF�JURXQGV�E\�VSHFLDOLVLQJ�XV>��@�DV�XVVJ�DQG�
XVLQJ�ZH��LWV�SOXUDO�FRXQWHUSDUW��:H�WKHUHIRUH�H[SHFW�ZH�WR�EH�XVHG�LQ�WKH�VDPH�JUDPPDWLFDO�
FRQWH[WV��*&��DV�XVVJ�E\�WKH�VDPH�VSHDNHUV�ZKR�XVH�XVVJ��� 

0HWKRGV��'DWD�FRPHV�IURP�WKH�'LDFKURQLF�(OHFWURQLF�&RUSXV�RI�7(��&RUULJDQ�HW�DO���������D�
FRUSXV�RI�����VRFLROLQJXLVWLF�LQWHUYLHZV�IURP�WKUHH�VXEFRUSRUD�FROOHFWHG�LQ�GLIIHUHQW�GHFDGHV�
�����V������V������V���8VLQJ�$QW&RQF��$QWKRQ\��������DOO�RFFXUUHQFHV�RI�PH��Q �������XVVJ�
�Q ������ZH��Q ������DQG�XVSO��Q �����ZHUH�UHWULHYHG��7RNHQV�ZHUH�FRGHG�IRU�*&��GLUHFW�RU�
LQGLUHFW� REMHFW� �,2��� REMHFW� RI� SUHSRVLWLRQ��� QRUPDOLVHG� IUHTXHQF\� RI� WKH� JRYHUQLQJ� YHUE� RU�
SUHSRVLWLRQ�� DQG�� IRU� ZH�XVSO�� RYHUWQHVV� RI� TXDQWLILFDWLRQ�� 0L[HG�HIIHFWV� ORJLVWLF� UHJUHVVLRQ�
PRGHOV�ZHUH�XVHG�WR�GHWHUPLQH�ZKLFK�IDFWRUV�FRQGLWLRQ�WKH�PH�XVVJ�DQG�XVSO�ZH�DOWHUQDWLRQV��
,QGHSHQGHQW� YDULDEOHV� LQFOXGHG� VSHDNHUV¶� VRFLDO� FODVV�� HGXFDWLRQ�� JHQGHU�� ELUWK\HDU��
VXEFRUSXV�RI�LQWHUYLHZ��ZKHWKHU�WKH\�XVH�WKH�RWKHU�QRQVWDQGDUG�YDULDQW��DQG�OLQJXLVWLF�IDFWRUV��
,QWHUVSHDNHU� FRYDULDWLRQ� EHWZHHQ� ZH� DQG� XVVJ� ZDV� DOVR� HVWLPDWHG� LQGHSHQGHQWO\� E\�
FDOFXODWLQJ� WKH�FRUUHODWLRQ� �3HDUVRQ¶V� U�� EHWZHHQ�E\�VSHDNHU� LQWHUFHSWV� FDSWXULQJ�VSHDNHU�
OHYHO�YDULDQFH�QRW�H[SODLQHG�E\�WKH�PRGHOV¶�IL[HG�HIIHFWV�� 

5HVXOWV��:H��GHFOLQLQJ�LQ�UHDO�WLPH��LV�GLVIDYRXUHG�LQ�,2�*&��PRUH�OLNHO\�WKDQ�XVSO�WR�EH�RYHUWO\�
TXDQWLILHG�� DQG� XVHG� PDLQO\� E\� QRQ�XQLYHUVLW\�HGXFDWHG� VSHDNHUV��8VVJ� LV� IDYRXUHG� LQ� ,2�
SRVLWLRQ�� PRVW� RIWHQ� JRYHUQHG� E\� ORZ� IUHTXHQF\� YHUEV� DQG� SUHSRVLWLRQV�� GLVIDYRXUHG� LQ�
LPSHUDWLYH�VHQWHQFHV� �FRQWUDU\� WR�6QHOO¶V� ����� UHVXOWV� LQ�7HHVVLGH���DQG�VRFLDOO\� VWUDWLILHG��
PRVW�IUHTXHQWO\�XVHG�E\�ZRUNLQJ�FODVV�VSHDNHUV��8VHUV�RI�ZH�DUH�PRUH�OLNHO\�WR�XVH�XVVJ��DQG�
LQYHUVHO\��1RQVWDQGDUG�YDULDQWV�DUH�DOVR�PRGHUDWHO\�FRUUHODWHG��U �������D�FRUUHODWLRQ�WKDW�LV�
KLJKHU�DPRQJ�ZRPHQ��U ������WKDQ�DPRQJ�PHQ��U ������DQG�ULVHV�VOLJKWO\�RYHU�WLPH��U �����
LQ�WKH�����V��XS�IURP�QRQH�SUHYLRXVO\��� 

'LVFXVVLRQ��$OWKRXJK� ZH� DQG� XVVJ� DUH� LQWHUUHODWHG�� WKH\� GR� QRW� GLVSOD\� WKH� V\PPHWULFDO�
OLQJXLVWLF�EHKDYLRXU�VXJJHVWLQJ�D�VWUXFWXUDO�FDXVH�IRU�FRYDULDWLRQ��1RWH�KRZHYHU�WKDW�,2�ZH�
RQO\� HPHUJHV� DPRQJ� XVHUV� RI� XVVJ� ����� SRVVLEO\� LQGLFDWLQJ� DQ� LPSOLFDWLRQDO� UHODWLRQVKLS�
EHWZHHQ� WKH� ,2�*&� RI�ZH� DQG� XVVJ�� DOWKRXJK� ORZ� QXPEHUV� FDOO� IRU� LQWHUSUHWDWLYH� FDXWLRQ��
$GGLWLRQDOO\��FRYDULDWLRQ�LQFUHDVHV�RYHU�WLPH�DV�ZH�GHFOLQHV��VXJJHVWLQJ�D�VRFLDO�UDWKHU�WKDQ�
OLQJXLVWLF�PRWLYDWLRQ�IRU�FRYDULDWLRQ��RQO\�WKH�PRVW�GLDOHFWDO�VSHDNHUV��ZKR�XVH�XVVJ��UHWDLQ�ZH��
6RFLRVW\OLVWLF�IDFWRUV��LQFOXGLQJ�VWLJPDWLVDWLRQ�RI�ZH�DQG�VLPLODU�VRFLDO�VWUDWLILFDWLRQV��VHHP�WR�
SUHYDLO�RYHU�WKH�VWUXFWXUDO�FRKHUHQFH�RI�WKH�V\VWHP�� 

� 

� 
� 



(1) �D��,¶P�VR�LQWHUHVWLQJ�WKH\¶YH�JRW�WR�WDON�DERXW�XVVJ�� 
(b)3HRSOH�KDYH�PDGH�IXQ�RI�PH�RU�KDG�DVVXPSWLRQV�DERXW�PH�EHIRUH�EHFDXVH�RI�WKDW�� 

(2) �D��:KHQ�VKH¶V�DURXQG�ZH��\RX�ZRXOGQ¶W�WKLQN�WKHUH�ZDV�±�WKDW�WKHUH�ZDV�DQ�LVVXH�� 

(b):H¶OO�MXVW�SDVV�LW�DURXQG�XVSO�DOO�� 

(3) � 

� 

5HIHUHQFHV� 

$QWKRQ\��/����������$QWFRQF�>&RPSXWHU�VRIWZDUH��YHUVLRQ�������@�� 

%HDO�� -�� �������� (QJOLVK� GLDOHFWV� LQ� WKH� 1RUWK� RI� (QJODQG�� 0RUSKRORJ\� DQG� V\QWD[�� ,Q� (��
6FKQHLGHU�	�%��.RUWPDQQ��(GV����$�+DQGERRN�RI�9DULHWLHV�RI�(QJOLVK��SS������±�������0RXWRQ�
'H�*UX\WHU�� 

&RUULJDQ��.���%XFKVWDOOHU��,���0HDUQV��$���DQG�0RLVO��+��������7KH�'LDFKURQLF�(OHFWURQLF�&RUSXV�
RI�7\QHVLGH�(QJOLVK��1HZFDVWOH�8QLYHUVLW\��KWWSV���UHVHDUFK�QFO�DF�XN�GHFWH�� 

*X\��*�� ��������7KH� FRJQLWLYH� FRKHUHQFH� RI� VRFLROHFWV��+RZ� GR� VSHDNHUV� KDQGOH�PXOWLSOH�
VRFLROLQJXLVWLF�YDULDEOHV"�-RXUQDO�RI�3UDJPDWLFV������������� 

.RUWPDQQ�� %��� 	� 6]PUHFVDQ\L�� %�� �������� *OREDO� V\QRSVLV�� 0RUSKRORJLFDO� DQG� V\QWDFWLF�
YDULDWLRQ� LQ� (QJOLVK�� ,Q� (�� 6FKQHLGHU� DQG�%�� .RUWPDQQ� �(GV����$�+DQGERRN� RI� 9DULHWLHV� RI�
(QJOLVK���SS�������������0RXWRQ�GH�*UX\WHU�� 

/HZLV��5����������³7HOO�XVVJ�DERXW�LW�´��$�GHILFLHQW�LQGH[LFDO�LQ�%ULWLVK�(QJOLVK��3URFHHGLQJV�RI�
WKH���VW�:HVW�&RDVW�&RQIHUHQFH�RQ�)RUPDO�/LQJXLVWLFV�� 

2XVKLUR��/���	�*X\��*����������7KH�HIIHFW�RI�VDOLHQFH�RQ�FR�YDULDWLRQ�LQ�%UD]LOLDQ�3RUWXJXHVH��
8QLYHUVLW\�RI�3HQQV\OYDQLD�:RUNLQJ�3DSHUV�LQ�/LQJXLVWLFV������������������ 

6QHOO�� -�� �������� µ*LYH� XV�P\� VKRH� EDFN¶�� WKH� SUDJPDWLF� IXQFWLRQV� RI� VLQJXODU� 
XV
�� /HHGV�
:RUNLQJ�3DSHUV�LQ�/LQJXLVWLFV�DQG�3KRQHWLFV������������� 

7DPPLQJD��0�� �������� ,QWHUVSHDNHU� FRYDULDWLRQ� LQ� 3KLODGHOSKLD� YRZHO� FKDQJHV�� /DQJXDJH�
9DULDWLRQ�DQG�&KDQJH������������������ 
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:DWHUV��&���	�7DJOLDPRQWH��6����������,V�RQH�LQQRYDWLRQ�HQRXJK"�/HDGHUV��FRYDULDWLRQ��DQG�
ODQJXDJH�FKDQJH��$PHULFDQ�6SHHFK�������������� 

  



7KH�HIIHFW�RI�OLQJXLVWLF�DQG�VRFLDO�IDFWRUV�RQ�KDQGVKDSH�FKRLFH�LQ�FODVVLILHU�YHUEV��LQ�
1HSDOL�6LJQ�/DQJXDJH��16/� 
 
$UMXQ�6KUHVWKD��+DQQDK�/XW]HQEHUJHU�DQG�$GDP�6FKHPEUL 
8QLYHUVLW\�RI�%LUPLQJKDP 
 
.H\ZRUGV��1HSDOL�6LJQ�/DQJXDJH��16/���FODVVLILHU�YHUEV��VRFLROLQJXLVWLF�YDULDWLRQ��KDQGVKDSH� 

� 
$EVWUDFW��� 
� 
,Q�VLJQ� ODQJXDJHV��FODVVLILHU�YHUEV�DUH�PRUSKRV\QWDFWLFDOO\�FRPSOH[�HOHPHQWV� WKDW�H[SUHVV�
PRWLRQ� HYHQWV�� VSDWLDO� UHODWLRQV�� DQG� REMHFW� KDQGOLQJ� �6XSDOOD�� ������ =ZLWVHUORRG�� �������
&ODVVLILHU�KDQGVKDSH�PRUSKHPHV�FDQ�UHSUHVHQW�UHIHUHQWV�LQ�QDUUDWLYHV��2QH�VXEW\SH�LV�WKH�
ZKROH�HQWLW\�FODVVLILHU��:(&/��ZKLFK�UHSUHVHQWV�HQWLUH�UHIHUHQWV��VXFK�DV�KXPDQV��DQLPDOV��
DQG�REMHFWV��LQ�PRWLRQ�HYHQWV��7KLV�VWXG\�H[DPLQHV�OLQJXLVWLF�DQG�VRFLDO�IDFWRUV�LQIOXHQFLQJ�WKH�
FKRLFH�RI�WZR�VSHFLILF�KDQGVKDSHV����KV����KV��LQ�:(&/�IRU�DQLPDWH�UHIHUHQWV�LQ�1HSDOL�6LJQ�
/DQJXDJH� �16/��� WKH� VLJQ� ODQJXDJH� RI� WKH� GHDI�1HSDOL� FRPPXQLW\� WKDW� HPHUJHG�ZLWK� WKH�
HVWDEOLVKPHQW�RI�GHDI�HGXFDWLRQ�LQ�.DWKPDQGX�LQ�������$FKDU\D��������� 

:H�HOLFLWHG�UHWHOOLQJV�RI� WKH�&DQDU\�5RZ�FDUWRRQ�IURP����GHDI�16/�VLJQHUV����DJHG�
EHWZHHQ�������\HDUV����DJHG����DQG�DERYH���)RFXVLQJ�RQ�WZR�VSHFLILF�KDQGVKDSHV��QDPHO\�
�KV�DQG���KV��ZH�DQDO\VHG�����LQVWDQFHV�RI�:(&/�LQ�HYHQWV�ZLWK�DQ�DQLPDWH�KXPDQ��OLNH��
UHIHUHQW�IURP�WKH�GDWDVHW��8VLQJ�ERWK�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�DQDO\VHV��RXU�ILQGLQJV�UHYHDO�
WKDW���� OLQJXLVWLF�EXW�QRW�VRFLDO�IDFWRUV�VLJQLILFDQWO\� LQIOXHQFH�KDQGVKDSH�FKRLFH��DQG����WKDW�
DJH�GLIIHUHQFHV�PD\�EH�DVVRFLDWHG�ZLWK�GLIIHUHQW�XVH�RI�KDQGVKDSHV��)LUVW��VWDWLVWLFDO�DQDO\VHV�
XVLQJ�ORJLVWLF�UHJUHVVLRQ�PRGHOV�VKRZV�WKDW�WKH�OLQJXLVWLF�IDFWRUV�PDQQHU�YV��SDWK��FRQWUROOHG�
YV�� XQFRQWUROOHG� DFWLRQV�� DQG� WKH� SUHVHQFH� RI� DQ� DQLPDWH� YV�� LQDQLPDWH� VHFRQG� KDQG�
VLJQLILFDQWO\� DIIHFW� KDQGVKDSH� FKRLFH�� 7KH� ��KV� LV� SUHIHUUHG� LQ� SDWK�RQO\�PRYHPHQWV� DQG�
FRQWUROOHG�DFWLRQV��HVSHFLDOO\�ZKHQ�WKH�VHFRQG�KDQG�UHSUHVHQWV�DQ�DQLPDWH�UHIHUHQW��7KH��KV�
LV�PRUH�FRPPRQ�LQ�XQFRQWUROOHG�DFWLRQV�DQG�VWDWLF�ORFDWLRQV��ZKLOH��P�KV��PRYLQJ�ILQJHU�ZLWK�
��KV��DQG��E�KV��EHQW�WZR�ILQJHUV��DUH�W\SLFDOO\�DVVRFLDWHG�ZLWK�FRQWUROOHG�DFWLRQV��+RZHYHU��
GLVFRXUVH�VWDWXV�GRHV�QRW�VLJQLILFDQWO\�LQIOXHQFH�WKHVH�KDQGVKDSH�VHOHFWLRQV��7KH�H[DPLQHG�
VRFLDO�IDFWRUV��DJH�DQG�JHQGHU��KDG�QR�VLJQLILFDQW�LPSDFW�RQ�KDQGVKDSH�FKRLFH�LQ�WKH�GDWD��
6HFRQG��DJH�DSSHDUV�WR�FDXVH�VLJQHUV�WR�XVH�GLIIHUHQW�SDWWHUQV��ROGHU�VLJQHUV�GLVSOD\�JUHDWHU�
UDQJH�RI�YDULDWLRQ�LQ�KDQGVKDSH��:H�DOVR�QRWH�IURP�REVHUYDWLRQ�RI�WKH�GDWD�WKDW�RQH�RI�WKH�
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�5HVHDUFK��RQ��DFRXVWLF��FXHV��IRU��GHWHFWLQJ��FOLQLFDO��GHSUHVVLRQ��KDV��DUJXHG��WKDW��SDXVH��
GXUDWLRQ��LV��RQH��RI��WKH��PRVW��UHOLDEOH��FXHV���6]DEDGL��HW��DO����������*UHGHQ��HW��DO����������
��������������+DUG\��HW��DO����������+RIPDQQ��HW��DO����������1LOVRQQH���HW��DO����������1LOVRQQH��
�������(OOJULQJ��	��6FKHUHU���������6WDVVHQ���HW��DO����������$OSHUW��HW��DO�����������7KLV��OLWHUDWXUH��
DOVR��DUJXHV��IRU��YRZHO��GXUDWLRQ��DV��D��FXH���(OOJULQJ��	��6FKHUHU����������DOWKRXJK��WKH��UHVXOWV��
DUH� � OHVV� �FRQVLVWHQW� � �*RGIUH\� �DQG� �.QLJKW� � ������ �$OSHUW� � HW� � DO�� � ������� �7KLV� � UHVHDUFK��
SUHVXPHV��WKDW��WKH��UHDVRQ��IRU��WKHVH��FRUUHODWLRQV��LV��ELRPHFKDQLFDO���FOLQLFDO��GHSUHVVLRQ��
FDXVHV��D��GHFUHDVH��LQ��SV\FKRPRWRU��DJLOLW\��DQG��VSHHG���DQG��WKHUHIRUH��VSHHFK��UDWH���H�J����
&XPPLQV���HW��DO�����������+RZHYHU���VRFLRSKRQHWLFV��DQG��LQWHUDFWLRQDO��VRFLROLQJXLVWLFV��KDYH��
VKRZQ��WKDW��SDXVH��DQG��YRZHO��OHQJWK��DUH��VHPLRWLF��UHVRXUFHV��IRU��LQGH[LQJ��VRFLDO��PHDQLQJ���
3DXVH��GXUDWLRQ��LV��D��FXH��WR��JHQGHU��DQG��UHJLRQDO��GLIIHUHQFHV��LQ��86��(QJOLVK� 
��.HQGDOO���������&ORSSHU��DQG��6PLOMDQLF����������DQG��YRZHO��GXUDWLRQ��RIWHQ��FXHV��GLDOHFW��
GLIIHUHQFHV��LQ��8.�(QJOLVK��VXFK�DV�WKH�6FRWWLVK�9RZHO�/HQJWK�5XOH��5DWKFNH�	�6WXDUW�6PLWK�
������� 

�:H��DUJXH��WKDW��VRFLROLQJXLVWLFV��FDQ��KHOS��H[SODLQ��WKH��SDWWHUQV��IRU��SDXVH��DQG��YRZHO��
GXUDWLRQ��VHHQ��LQ��WKH��OLWHUDWXUH��RQ��FOLQLFDO��GHSUHVVLRQ���+DOO�/HZ����������0RUH��EURDGO\���ZH��
DUJXH��WKDW��D��VRFLDO��PRGHO��RI��GLVDELOLW\��FDQ��H[SODLQ��PRUH��WKDQ��WKH��PHGLFDO��PRGHO��RI��
GLVDELOLW\���%DLOH\��	��0REOH\����������2XU��DQDO\VLV��GUDZV��RQ��VRFLROLQJXLVWLF��LQWHUYLHZV��IURP��
QLQH��6LQJDSRUHDQ��ZRPHQ��LQ��WKHLU����V���LQWHUYLHZHG��LQ��WKH��8.��LQ���������%DVHG��RQ��WKH��
%HFN� � 'HSUHVVLRQ� � ,QYHQWRU\� � �%HFN�� � HW� � DO��� � ������ � ������ WKHLU� VFRUHV� UDQJH� IURP� QR�
GHSUHVVLRQ�����WR�SRVVLEOH�FOLQLFDO�GHSUHVVLRQ������� 

�:H��RSHUDWLRQDOL]H��µSDXVH¶��GXUDWLRQ��DV��WKH��WLPH��EHWZHHQ��WKH��HQG��RI��RQH��VWUHVVHG��YRZHO��
DQG��WKH��VWDUW��RI��WKH��IROORZLQJ��VWUHVVHG��YRZHO���EDVHG��RQ��YDOXHV��H[WUDFWHG��DXWRPDWLFDOO\��
E\��)$9(���5RVHQIHOGHU��HW��DO�����������GXUDWLRQV��OHVV��WKDQ����PV��RU��ORQJHU��WKDQ������PV��
ZHUH��RPLWWHG��DQG��WKH��UHPDLQLQJ��WRNHQV��FRQYHUWHG��WR��D��ORJ��VFDOH���9RZHO��GXUDWLRQ��ZDV��
DOVR� �H[WUDFWHG� �E\� �)$9(��DQG� � WKHQ� �FRQYHUWHG� � WR� �D� � ORJ� �VFDOH�� �%RWK� �YDULDEOHV� �ZHUH��
PRGHOHG��ZLWK��µVW\OH¶���LQWHUYLHZ���UHDGLQJ���DQG��µYRZHO¶�DV�IL[HG�HIIHFWV��µVSHDNHU¶�DQG�µZRUG¶�
DV�UDQGRP�HIIHFWV�� 

�7KH��EHVW��ILW��PL[HG�HIIHFW��OLQHDU��UHJUHVVLRQ��PRGHO��IRU��YRZHO��GXUDWLRQ��ILQGV��VLJQLILFDQW��
HIIHFWV��IRU��YRZHO��DQG��VW\OH���EXW��QRW��%HFN��VFRUH���7KH��EHVW��ILW��PRGHO��IRU��SDXVH��GXUDWLRQ��
ILQGV��D��VLJQLILFDQW��HIIHFW��RI��%HFN��VFRUH���DQG��D��PDUJLQDO��HIIHFW��RI��VW\OH���DQG��QR��VWDWLVWLFDO��
LQWHUDFWLRQ���:KLOH��ORQJHU��GXUDWLRQV��XQVXUSULVLQJO\��FKDUDFWHULVH��UHDG��VSHHFK���WKH��HIIHFW��
RI��%HFN��VFRUH��LV��DFWXDOO\��RSSRVLWH��ZKDW��LV��IRXQG��LQ��WKH��FOLQLFDO��OLWHUDWXUH���WKH��KLJKHU��
WKH��GHSUHVVLRQ��VFRUH���WKH��VKRUWHU��WKH��SDXVH��GXUDWLRQ���7KLV��ILQGLQJ��LV��VXUSULVLQJ��IURP��
WKH��SHUVSHFWLYH��WKDW��GHSUHVVLRQ��HIIHFWV��RQ��VSHHFK��DUH��ELRPHFKDQLFDO���EXW��LW��LV��OHVV��
VXUSULVLQJ��LI��SDXVH��GXUDWLRQ��LV��XQGHUVWRRG��DV��D��VHPLRWLF��UHVRXUFH��IRU��LQGH[LQJ��VRFLDO��
PHDQLQJ���:H��DUJXH��WKDW��WKH��VSHDNHUV��LQ��WKLV��VDPSOH��KDYH��EHHQ��UDLVHG��ZLWK��D��FXOWXUDO��
VWLJPD��LQ��6LQJDSRUH��DJDLQVW��PHQWDO��LOOQHVV���7DQ���HW��DO�����������)RU��WKRVH��ZLWK��GHSUHVVLRQ���
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7KLV� VWXG\� LQYHVWLJDWHV� WKH� JHQHUDWLRQDO� VKLIW� LQ� QRQ�PRGDO� YRLFH� TXDOLW\� �194�� XVDJH� LQ�
6KDQJKDL�:X�&KLQHVH��6:���IRFXVLQJ�RQ�KRZ�DJH��DQG�JHQGHU�UHODWHG�YDULDWLRQV�LQWHUDFW�ZLWK�
SKRQRORJLFDO�DQG�SURVRGLF�HQYLURQPHQWV��&RQWUDU\�WR�WKH�DVVXPSWLRQ�WKDW�194�FKDQJH�LV�D�
XQLIRUP� SURJUHVVLRQ±IURP� EUHDWKLHU� WR� FUHDNLHU� SKRQDWLRQ±GULYHQ� E\� 6WDQGDUG� 0DQGDULQ�
&KLQHVH�LQIOXHQFH��WKLV�DQDO\VLV�UHYHDOV�D�PRUH�FRPSOH[�ODQGVFDSH�VKDSHG�E\�ERWK�OLQJXLVWLF�
VWUXFWXUH�DQG�VRFLDO�IDFWRUV�� 

7UDGLWLRQDOO\�� 6:� ORZ� WRQHV� DUH� SURGXFHG�ZLWK� EUHDWK\� YRLFH��5HFHQW� VWXGLHV� LQGLFDWH� WKDW�
\RXQJHU�IHPDOH�VSHDNHUV�H[KLELW�D�VKLIW�WRZDUG�FUHDN\�YRLFH�LQ�WKHVH�FRQWH[WV��7LDQ�	�.XDQJ��
�������7KH� SKHQRPHQRQ� LV� REVHUYHG� DFURVV�:X�VSHDNLQJ� DUHDV� DQG� LV�RIWHQ� DWWULEXWHG� WR�
LQFUHDVHG�FRQWDFW�ZLWK�0DQGDULQ�DQG�ELOLQJXDOLVP��ZKHUH�FUHDNLQHVV�LV�DVVRFLDWHG�ZLWK� WKH�
ORZHVW�SLWFK�UDQJH��*H�HW�DO����������+RZHYHU�� WKLV�DVVXPSWLRQ�KDV�QRW�IXOO\�DGGUHVVHG�WKH�
SKRQHWLF�DQG�SURVRGLF�FRQGLWLRQLQJ�RI�194�LQ�6:��,Q�FRQWLQXRXV�VSHHFK��SKRQRORJLFDOO\�GULYHQ�
194�RIWHQ�LQWHUDFWV�ZLWK�SURVRGLF�IDFWRUV��VXFK�DV�LQWRQDWLRQDO�SLWFK�YDULDWLRQ��*DR�	�.XDQJ��
�������7KLV�VWXG\�LQYHVWLJDWHV�KRZ�194�LV�UHDOLVHG�LQ�GLIIHUHQW�SLWFK�FRQWH[WV�DQG�KRZ�WKHVH�
SDWWHUQV�YDU\�DFURVV�VSHDNHUV�� 

8QOLNH� SUHYLRXV� UHVHDUFK� WKDW� UHOLHG� RQ� FRQWUROOHG� VSHHFK� VWLPXOL�� WKLV� VWXG\� FROOHFWHG�
VHPLQDWXUDOLVWLF�VSHHFK�E\�KDYLQJ�SDUWLFLSDQWV�GHVFULEH�D�UHFLSH��FORVHO\�PLUURULQJ�HYHU\GD\�
ODQJXDJH� XVH�� 194� LQVWDQFHV� ZHUH� DQQRWDWHG� EDVHG� RQ� WKH� 6:� SKRQRORJLFDO� KLHUDUFK\�
�5REHUWV�� ������ DQG� WKH� DXGLWRU\�SHUFHSWXDO� IHDWXUHV� RI� 194� W\SHV�� 5HFRUGLQJV� IURP� ���
VSHDNHUV� RI� GLYHUVH� GHPRJUDSKLF� EDFNJURXQGV� DUH� XQGHU� H[DPLQDWLRQ� �RQJRLQJ� ZRUN���
&UHDNLQHVV�ZDV�GHWHFWHG�XVLQJ�WKH�&29$5(3�IUDPHZRUN��'HJRWWH[�HW�DO���������ZLWK�PDQXDO�
FRUUHFWLRQV� DSSOLHG� DV� QHHGHG�� ZKLOH� EUHDWKLQHVV� ZDV� DQQRWDWHG� SHUFHSWXDOO\� EDVHG� RQ�
DFRXVWLF�QRLVH�DQG�VSHFWUDO�FXHV�RI�ZHDNHQHG�IRUPDQW�VWUXFWXUH�DQG�JORWWDO�SXOVHV��� 

7KH�SUHOLPLQDU\�ILQGLQJV�VXJJHVW�WKDW�194�UHDOLVDWLRQ�LV�VWURQJO\�FRQGLWLRQHG�E\�SURVRGLF�SLWFK�
FRQWH[WV��ZLWK�QRWDEOH�GLYHUJHQFHV�DPRQJ�DJH�DQG�JHQGHU�JURXSV��<RXQJHU�IHPDOH�VSHDNHUV�
SUHGRPLQDQWO\� H[KLELW� FUHDNLQHVV� DW� ORZHU� SLWFK� UDQJHV� �)LJXUH� ���� <RXQJ� PDOH� VSHDNHUV�
JHQHUDOO\� PDLQWDLQ� D� PRQRWRQLF� LQWRQDWLRQ� ZLWK� PRGDO� YRLFH�� 2OGHU� IHPDOH� VSHDNHUV� XVH�
EUHDWK\�YRLFH�LQ�ORZ�WRQH�FRQWH[WV��)LJXUH����DQG�PD\�HPSOR\�D�EUHDWK\�FUHDN\�YRLFH�DW�WKH�
ORZHU� HQG� RI� WKHLU� SLWFK� UDQJH� �)LJXUH� ���� 2OGHU� PDOH� VSHDNHUV� GHPRQVWUDWH� D� VLPLODU�
EUHDWKLQHVV�SURILOH�DV�ROGHU�IHPDOHV��EXW�ZLWK�GLVWLQFW�VSHFWUDO�WHPSRUDO�FKDUDFWHULVWLFV��)LJXUH�
���� ,QWHUHVWLQJO\�� WZR�\RXQJHU�VSHDNHUV�ZLWK�VXEXUEDQ�EDFNJURXQGV��ZKR�UHSRUWHG� OHDUQLQJ�
6:�IURP�WKHLU�JUDQGIDWKHU��H[KLELWHG�VSHFWUDO�G\QDPLFV�OLNH�ROGHU�PDOH�VSHDNHUV��VXJJHVWLQJ�
SRVVLEOH� LQWHUJHQHUDWLRQDO� WUDQVPLVVLRQ� RI� 194� SDWWHUQV� WKDW� WUDQVFHQG� W\SLFDO� DJH� RU�
JHQGHUEDVHG�VKLIWV�� 

7KHVH�UHVXOWV�LQGLFDWH�WKDW�ERWK�FUHDN\�DQG�EUHDWK\�YRLFH�VHUYH�DV�JHQHUDWLRQDO�PDUNHUV�LQ�
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WKH�UHWHQWLRQ�RI�WUDQVSKRQRORJLVHG�EUHDWK\�YRLFH�IXQFWLRQV�DV�D�JHQHUDWLRQDO�PDUNHU��LWV�WLPH�
G\QDPLFV�PD\�DOVR�EH�SUHGLFWHG�E\�JHQGHU��$GGLWLRQDOO\��VXEXUEDQ�6:�VSHDNHUV�PD\�EH�PRUH�
FRQVHUYDWLYH�LQ�XWLOLVLQJ�EUHDWK\�YRLFH��2YHUDOO��WKH�JHQHUDWLRQDO�VKLIW�LQ�194�XVH�LQ�6:�LV�QRW�
D�VWUDLJKWIRUZDUG�OLQHDU�SURJUHVVLRQ�EXW�UDWKHU�D�FRPSOH[�LQWHUSOD\�RI�SKRQRORJLFDO��SURVRGLF��
DQG�VRFLDO�IDFWRUV� 
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)LJXUH� ��� 6SHFWURJUDP� RI� WKH� 6:� FRPSRXQG� �WDñ� WюҶѲƾïVњƾð��� ZDVK� LW� WKRURXJKO\� �YHUEDWLP�
³ZDVK�FOHDQ´���SURGXFHG�E\�\RXQJ�IHPDOH�VSHDNHU�8)I���7KH�UK\PH�RI��WDñ��ODEHOOHG�³FUHDN\´��
7KH�VXSHUVFULSW�QXPEHU��H�J���WDñ��LQGLFDWHV�WKH�FLWDWLRQ�WRQH�RI�WKH�V\OODEOH��UHSUHVHQWLQJ�LWV�
OH[LFDO�WRQH�EHIRUH�WRQH�VDQGKL�DSSOLHV��7RQH�VDQGKL�DOWHUQDWLRQV�DIIHFW�VXUIDFH�UHDOL]DWLRQ�DUH�
QRW�PDUNHG�LQ�WKLV�UHSUHVHQWDWLRQ�� 
� 
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)LJXUH����6SHFWURJUDP�RI� WKH�6:�FRPSRXQG� �WDñV¡ðWќñ��� JDUOLF� �YHUEDWLP� ³ELJ�JDUOLF�KHDG´���
SURGXFHG� E\� ROGHU� IHPDOH� VSHDNHU� 86I��� ODEHOOHG� ³EUHDWK\´�� 7KH� EUHDWKLQHVV� LV� VWHDG\�
WKURXJKRXW�WKH�UK\PH�RI��WDñ��� 
� 
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)LJXUH����6SHFWURJUDP�RI�WKH�FRPSRXQG��LRƾ��NHୖ�WDƾ�WH�WюҶL����ZLWK�WKLV�HJJ�ZKLVN��YHUEDWLP�
³XVH�WKLV�HJJZKLVN´��ZLWK�WUDQVFULSWLRQ�LQ�VKRUWKDQG��SURGXFHG�E\�86I���7KH�UK\PH�RI���NH���
ODEHOOHG�³EUHDWK\�FUHDN\´�� 
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SURGXFHG�E\�ROGHU�VSHDNHU�86P���ODEHOOHG�³EUHDWK\´��%UHDWKLQHVV�LQFUHDVHG�GXULQJ�WKH�UK\PH�
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XQFOHDU�KRZ�ZHOO� WKHVH� WKHRULHV�FDQ�SUHGLFW�VRXQG�FKDQJH� LQ� WKLV�HUD��ZKHUH�$,�YRLFH�DQG�
VSHHFK�DOVR�FRQWULEXWH�WR�WKH�LQSXW�WKDW�PLJKW�WULJJHU�FKDQJHV��3KRQHWLF�DFFRPPRGDWLRQ�LV�D�
JRRG� DQJOH� WR� VWXG\� WKH�VSUHDG� RI� VRXQG�FKDQJH� >�@��7KH�FXUUHQW� VWXG\�H[SORUHV�ZKHWKHU�
LQWHUDFWLRQV�ZLWK�$,�YRLFH�FRXOG�LQGXFH�SKRQHWLF�DFFRPPRGDWLRQ�UHODWHG�WR�VRXQG�FKDQJH�DQG�
KRZ� WKLV� ZRXOG� GLIIHU� IURP� LQWHUDFWLRQV� ZLWK� KXPDQV�� %RWK� VHJPHQWDO� IHDWXUHV� >�@� DQG�
VXSUDVHJPHQWDO�IHDWXUHV�>�@�RI�&DQWRQHVH�VRXQG�FKDQJH�ZHUH�VHOHFWHG�IRU�LQYHVWLJDWLRQ��>Q@�
>O@�PHUJHU��LQLWLDO�>ƾ@�GHOHWLRQ��>O@K\SHUFRUUHFWLRQ��V\OODELF�>ƾ@�>P@�PHUJHU��>Q@�>ƾ@�FRGD�PHUJHU��
SDODWDOLVDWLRQ� RI� >V@�� >NZ@�>N@� PHUJLQJ�� WRQH� PHUJHU�� (DFK� IHDWXUH� LV� UHSUHVHQWHG� E\� IRXU�
PRQRV\OODELF�ZRUGV��%DVHG�RQ�WKH�OLWHUDWXUH��WKH�OHVV�IUHTXHQW�YDULDQWV�RI�WKH�IHDWXUHV�ZHUH�
LGHQWLILHG��H�J�������RI�VSHDNHUV�ZRXOG�XVH�>O@�IRU�WKH�>Q@�>O@�PHUJHU��>Q@�ZDV�WKHQ�FKRVHQ�DV�WKH�
VWLPXOL� SURGXFHG� E\� WKH� PRGHO� VSHDNHU� LQ� WKH� H[SHULPHQW��� $� SKRQHWLFDOO\� WUDLQHG� QDWLYH�
&DQWRQHVH�VSHDNHU�UHFRUGHG�WKH�VWLPXOL��,Q�WKH�KXPDQ�FRQGLWLRQ��D�KXPDQ�LPDJH�RU�YLGHR�ZDV�
SUHVHQWHG�ZLWK�WKH�DXGLR�UHFRUGLQJV��,Q�WKH�DYDWDU�FRQGLWLRQ��DQ�DYDWDU� LPDJH�RU�YLGHR�ZDV�
SUHVHQWHG� ZLWK� KLJK�TXDOLW\� V\QWKHWLF� YRLFH� JHQHUDWHG� IURP� KXPDQ� UHFRUGLQJV�� 7KH� YRLFH�
UHWDLQHG�QDWXUDOQHVV�ZKLOH�H[KLELWLQJ�V\QWKHWLF�FKDUDFWHULVWLFV��� 

7KLUWHHQ� QDWLYH� &DQWRQHVH�VSHDNLQJ� XQLYHUVLW\� VWXGHQWV� ��)�� �0�� SDUWLFLSDWHG� LQ� WKH�
H[SHULPHQW��7KH�VKDGRZLQJ�SDUDGLJP�>�@�ZDV�XVHG��3DUWLFLSDQWV�WRRN�ERWK�KXPDQ�DQG�DYDWDU�
FRQGLWLRQV�DQG�ZHUH�UDQGRPO\�DVVLJQHG�WR�HLWKHU�YLGHR�RU�LPDJH�SUHVHQWDWLRQ�FXHV��6SHDNHUV¶�
EDVHOLQH� SURGXFWLRQ�ZDV� FROOHFWHG� EHIRUH� VKDGRZLQJ�� ,Q� WKH� VKDGRZLQJ� EORFNV�� WKH\�ZHUH�
SUHVHQWHG�ZLWK�WKH�ZRUGV�DQG�PRGHO�VSHDNHU¶V�DXGLR�YLVXDO�UHFRUGLQJV��7KH\�ZHUH�LQVWUXFWHG�
WR�SURGXFH�WKH�ZRUGV�IROORZLQJ�WKH�PRGHO�VSHDNHU��� 

7ZR� QDWLYH�&DQWRQHVH� UDWHUV� DVVHVVHG� WKH� YDULDQWV� SURGXFHG� E\� WKH� SDUWLFLSDQWV��7RNHQV�
ZKHUH�EDVHOLQH�SURGXFWLRQV�GLIIHUHG� IURP� WKH�PRGHO¶V� YDULDQW�ZHUH� ILOWHUHG�DV� LQYHVWLJDWLRQ�
WDUJHWV��DFFRXQWLQJ�IRU�������RI�WKH�GDWD��$�VKDGRZHG�WRNHQ�ZDV�FODVVLILHG�DV�µFRQYHUJHQFH¶�
LI�LW�PDWFKHG�WKH�PRGHO¶V�YDULDQW�DQG�DV�µPDLQWHQDQFH¶�LI�LW�UHPDLQHG�WKH�VDPH�DV�WKH�EDVHOLQH��
*HQHUDWLYH� OLQHDU�HIIHFW�PRGHO� VKRZHG�VLJQLILFDQW� HIIHFW� RI�PRGHO� �KXPDQ�YV��DYDWDU�� �]� �
�������S� �����
��DQG�JHQGHU��]� ���������S� �����
���)LJXUH���VKRZV�KLJKHU�FRQYHUJHQFH�LQ�
WKH�KXPDQ�FRQGLWLRQ�WKDQ�WKH�DYDWDU�FRQGLWLRQ��LQGLFDWLQJ�SDUWLFLSDQWV�FRQYHUJHG�PRUH�ZKHQ�
VKDGRZLQJ� D� KXPDQ�PRGHO�� )HPDOHV� FRQYHUJHG�PRUH� WKDQ�PDOHV��7KH� VLJQLILFDQW� HIIHFWV�
VXSSRUWV�PHGLDWHG�DFFRXQWV�RI�DOLJQPHQW��H�J���$XGLHQFH�'HVLJQ�>�@���ZKHUH�LQGLYLGXDOV�DGMXVW�
VWUDWHJLHV�WR�DFFRPPRGDWH�GLIIHUHQW�LQWHUORFXWRUV��7KH�REVHUYHG�JHQGHU�GLIIHUHQFH�DOLJQV�ZLWK�
SUHYLRXV�OLWHUDWXUH��ZKLFK�VXJJHVWV�WKDW�IHPDOHV�DUH�PRUH�OLNHO\�WR�DFFRPPRGDWH�>�@�DQG�SOD\�
D�PRUH�SURPLQHQW�UROH�LQ�VSUHDGLQJ�VRXQG�FKDQJH�>�@��7KLV�ILQGLQJ�KLJKOLJKWV�WKH�OLQN�EHWZHHQ�
VRXQG�FKDQJH�OHDGHUV�DQG�SKRQHWLF�DFFRPPRGDWRUV�� 

7KH�SHUFHQWDJH�RI�FRQYHUJHQFH�DFURVV�GLIIHUHQW�IHDWXUHV�ZDV�H[SORUHG��)LJXUH�����7KH�GDWD�
VKRZ� YDULRXV� GHJUHH� RI� FRQYHUJHQFH� DPRQJ� WKH� IHDWXUHV� ZKLFK� PD\� EH� UHODWHG� WR� KRZ�
DGYDQFHG�WKDW�IHDWXUH�LV�LQ�WKH�VRXQG�FKDQJH�SURFHVV��)XUWKHU�LQYHVWLJDWLRQ�LV�XQGHUZD\��� 
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IURP�PRQROLQJXDO�(QJOLVK�VSHDNHUV��H�J���(YDQV�	� ,YHUVRQ���������+RZHYHU��UHFHQW�VWXGLHV�
KDYH�DOVR�IRXQG�WKDW�ZLWK�H[SHULHQFH��VHFRQG�ODQJXDJH��/���OHDUQHUV�EHFRPH�PRUH�DZDUH�RI�
UHJLRQDO�DFFHQW�IHDWXUHV��H�J���5LQJHU�+LOILQJHU���������+RZHYHU��LW�UHPDLQV�XQFOHDU�ZKHWKHU�
LQFUHDVHG� DZDUHQHVV� IDFLOLWDWHV� FRPSUHKHQVLRQ�� 7KLV� VWXG\� LQYHVWLJDWHV� QDWLYH� 0DQGDULQ�
VSHDNHUV¶� DZDUHQHVV� DQG� FRPSUHKHQVLRQ� RI� (QJOLVK� UHJLRQDO� DFFHQWV� DQG�ZKHWKHU� WKLV� LV�
DIIHFWHG� E\� H[SHULHQWLDO� DQG� FRJQLWLYH� IDFWRUV�� LQ� SDUWLFXODU� OHQJWK� RI� UHVLGHQF\� �/R5�� DQG�
DWWHQWLRQ�FRQWURO��� 

1DWLYH�0DQGDULQ�OLVWHQHUV�OLYLQJ�LQ�/DQFDVWHU��DJHG����WR����\HDUV�ROG��ZLWK�D�UDQJH�RI�/R5V��
FRPSOHWHG�D�EDWWHU\�RI�WDVNV��D�VHQWHQFH�WUDQVFULSWLRQ�WDVN��DQ�DFFHQW�UHFRJQLWLRQ�WDVN��DQG�
WHVWV� RI� DWWHQWLRQ� FRQWURO� �6WURRS� 6TXDUHG�� )ODQNHU� 6TXDUHG�� DQG� 6LPRQ� 6TXDUHG��� $OO�
SDUWLFLSDQWV�ZHUH�XSSHU�LQWHUPHGLDWH�DGYDQFHG�OHDUQHUV�RI�(QJOLVK��YHULILHG�XVLQJ�WKH�2[IRUG�
4XLFN�3ODFHPHQW�7HVW��DQG�DOO�WHVWLQJ�ZDV�FDUULHG�RXW�UHPRWHO\�YLD�*RULOOD��JRULOOD�VF��$QZ\O�
,UYLQH��0DVVRQQLp��)OLWWRQ��.LUNKDP�	�(YHUVKHG�� ������� ,Q� WKH�VHQWHQFH� WUDQVFULSWLRQ� WDVN��
SDUWLFLSDQWV�WUDQVFULEHG�����VHQWHQFHV�DW�WKUHH�VLJQDO�WR�QRLVH�UDWLRV�����G%����G%�����G%��DQG�
LQ�TXLHW�SURGXFHG�E\����QDWLYH�(QJOLVK�VSHDNHUV�LQ�WKUHH�DFFHQWV��WZR�PDOH�DQG�WZR�IHPDOH�
VSHDNHUV� SHU� DFFHQW��� 6WDQGDUG� 6RXWKHUQ� %ULWLVK� (QJOLVK� �66%(�� WKH� VWDQGDUG� YDULHW\�
SDUWLFLSDQWV�OHDUQHG�EDFN�KRPH���*HQHUDO�1RUWKHUQ�(QJOLVK��*1(��D�OHYHOOHG�QRUWK�RI�(QJODQG�
YDULHW\� FRQWDLQLQJ� IHZHU� ORFDO� IHDWXUHV� OLNHO\� WR� EH� XVHG� LQ� WKH� XQLYHUVLW\� FRPPXQLW\�� DQG�
/DQFDVKLUH��/$1��WKH� ORFDO�UHJLRQDO�YDULHW\���6HQWHQFHV�ZHUH�VHOHFWHG�IURP�WKH�1RQ�1DWLYH�
6SHHFK� 5HFRJQLWLRQ� �1165�� VHQWHQFHV� �6WULQJHU� 	� ,YHUVRQ�� ������ WR� FRQWDLQ� D� UDQJH� RI�
UHJLRQDO�DFFHQW�IHDWXUHV�� 

,Q�WKH�DFFHQW�UHFRJQLWLRQ�WDVN��SDUWLFLSDQWV�OLVWHQHG�WR�D�VKRUW�SDVVDJH�SURGXFHG�E\�WKH�VDPH�
VSHDNHUV��7KH\�VWDWHG�ZKHWKHU�WKH\�WKRXJKW�WKH�VSHDNHU�ZDV�IURP�/DQFDVWHU��WKH�QRUWK�RU�WKH�
VRXWK�RI�(QJODQG��DQG�VSHFLILHG�ZKLFK�IHDWXUHV�OHG�WR�WKHLU�FKRLFH��7RPp�/RXULGR�	�(YDQV��
�������� 

5HFUXLWPHQW� LV� RQJRLQJ�� %DVHG� RQ� SUHYLRXV� UHVHDUFK�� ZH� H[SHFW� WKDW� LQ� WKH� VHQWHQFH�
WUDQVFULSWLRQ�WDVN���WUDQVFULSWLRQ�DFFXUDF\�ZLOO�GHFUHDVH�DV�WKH�QRLVH�OHYHO�LQFUHDVHV�EXW�WKDW�
WKRVH�ZLWK�D�ORQJHU�/R5��L�H���PRUH�H[SHULHQFH�RI�OLYLQJ�LQ�WKH�8.��ZLOO�SHUIRUP�EHWWHU�RYHUDOO��
:H�H[SHFW�DOO�SDUWLFLSDQWV�WR�SHUIRUP�EHWWHU�ZLWK�66%(�WKDQ�*1(�DQG�/$1��FI��3LQHW�HW�DO���
������� EXW� WKDW� WKRVH�ZLWK�PRUH� H[SHULHQFH� RI� OLYLQJ� LQ� /DQFDVWHU�ZLOO� SHUIRUP� EHWWHU�ZLWK�
UHJLRQDO�DFFHQWHG�VSHHFK��/LNHZLVH��ZH�H[SHFW�WKDW�WKHVH�SDUWLFLSDQWV�ZLOO�SHUIRUP�EHWWHU�RQ�
WKH�DFFHQW�UHFRJQLWLRQ�WDVN�DQG�EH�EHWWHU�DW�LGHQWLI\LQJ�NH\�SKRQHWLF�YDULDEOHV��2I�LQWHUHVW��LV�
ZKHWKHU�RU�QRW�JUHDWHU�DZDUHQHVV�IDFLOLWDWHV�FRPSUHKHQVLRQ�DQG�ZKHWKHU�WKLV�LV�DIIHFWHG�E\�
SHUIRUPDQFH� RQ� WKH� DWWHQWLRQ� FRQWURO� WDVNV�� L�H��� ZKHWKHU� WKRVH�ZKR� KDYH� KLJKHU� DWWHQWLRQ�
FRQWURO�DUH�EHWWHU�DW�QRWLFLQJ��HQFRGLQJ�DQG�SURFHVVLQJ�YDULDWLRQ�UHJDUGOHVV�RI�WKHLU�H[SHULHQFH�
�FI��%DUQDUG�HW�DO���XQGHU�UHYLHZ�� 
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%DUQDUG��0���&KRQJ��$�-��� DQG� 6KDUPD��'��� �6XEPLWWHG��� ,QGLYLGXDO� FRJQLWLYH� VW\OH� DQG� WKH�

SHUFHSWLRQ�RI�VRXQG�FKDQJHV�LQ�SURJUHVV��6XEPLWWHG�WR�/DQJXDJH�9DULDWLRQ�DQG�&KDQJH�� 

(YDQV��%��*���	�,YHUVRQ��3����������3ODVWLFLW\�LQ�YRZHO�SHUFHSWLRQ�DQG�SURGXFWLRQ��$�VWXG\�RI�

DFFHQW� FKDQJH� LQ� \RXQJ�DGXOWV��7KH�-RXUQDO� RI� WKH�$FRXVWLFDO�6RFLHW\� RI�$PHULFD����������
����±������ 

KWWSV���GRL�RUJ������������������� 

3LQHW��0���*DQ��<���(YDQV��%�*���	�,YHUVRQ��3����������,QWHOOLJLELOLW\�RI�%ULWLVK�(QJOLVK�DFFHQWV�LQ�

QRLVH�IRU�VHFRQG�ODQJXDJH�OHDUQHUV��,QWHUQDWLRQDO�&RQJUHVV�RI�3KRQHWLF�6FLHQFHV��� 

5LQJHU-+LOILQJHU��.����������/HDUQHU�$FTXLVLWLRQ�RI�'LDOHFW�9DULDWLRQ�LQ�D�6WXG\�$EURDG�&RQWH[W��
7KH� 
&DVH� RI� WKH� 6SDQLVK� >ș@�� )RUHLJQ� /DQJXDJH� $QQDOV�� ������� ���±�����

KWWSV���GRL�RUJ���������M���������������������[� 

6WULQJHU��/���	�,YHUVRQ��3����������1RQ�QDWLYH�VSHHFK�UHFRJQLWLRQ�VHQWHQFHV��$�QHZ�PDWHULDOV�
VHW�IRU�QRQ�QDWLYH�VSHHFK�SHUFHSWLRQ�UHVHDUFK��%HKDYLRU�5HVHDUFK�0HWKRGV������������±����� 

KWWSV���GRL�RUJ���������V����������������]� 

7RPp�/RXULGR��*���	�(YDQV��%��*����������6RFLROLQJXLVWLF�$ZDUHQHVV�LQ�*DOLFLDQ�%LOLQJXDOV�� 
(YLGHQFH�IURP�DQ�$FFHQW�,GHQWLILFDWLRQ�7DVN��/DQJXDJHV������������ 

KWWSV���GRL�RUJ���������ODQJXDJHV������� 
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&KDQJHV�DQG�&RQVWUDLQWV�LQ�,QWRQDWLRQDO�3KUDVH�)RUPDWLRQ�LQ�-DSDQHVH��$Q�$QDO\VLV�
RI�6SRQWDQHRXV�6SHHFK�IURP�7RN\R�-DSDQHVH�6SHDNHUV 

Takano, Shoji 
+RNXVHL�*DNXHQ�8QLYHUVLW\ 
 
Ota, Ichiro 
.DJRVKLPD�8QLYHUVLW\ 
 
Asahi, Yoshiyuki 
1DWLRQDO�,QVWLWXWH�IRU�-DSDQHVH�/DQJXDJH�DQG�/LQJXLVWLFV 
 
Matsuda, Kenjiro 
 

7KLV� SDSHU� H[DPLQHV� SURVRGLF� FKDQJHV� FXUUHQWO\� XQGHUZD\� LQ� WKH� -DSDQHVH� ODQJXDJH� E\�
DQDO\]LQJ� VSRQWDQHRXV� VSHHFK� GDWD� IURP� 7RN\R� -DSDQHVH� VSHDNHUV�� ZLWK� WKH� DLP� RI�
KLJKOLJKWLQJ�DJH�UHODWHG�SURVRGLF�GLIIHUHQFHV�DFURVV�-DSDQHVH�GLDOHFWV�� 

)ROORZLQJ�6LEDWD¶V��������REVHUYDWLRQ�WKDW�\RXQJHU�7RN\R�VSHDNHUV�PD\�EH�XQGHUJRLQJ�SLWFK�
IODWWHQLQJ��7DNDQR�	�2WD��������LQYHVWLJDWHG�ZKHWKHU�WKLV�SKHQRPHQRQ�ZDV�ORFDOL]HG�WR�7RN\R�
RU�SDUW�RI�D�QDWLRQZLGH�OLQJXLVWLF�FKDQJH��7KH\�FROOHFWHG�DQG�DQDO\]HG�VSRQWDQHRXV�VSHHFK�
GDWD�XVLQJ�DQ�LPSURYLVHG�VL[�SDQHO�FRPLF�GHVFULSWLRQ�WDVN�LQ�6DSSRUR�DQG�.DJRVKLPD��7KHLU�
ILQGLQJV�LQGLFDWHG�WKDW�����UHJDUGOHVV�RI�GLDOHFWDO�GLIIHUHQFHV��\RXQJHU�VSHDNHUV�H[KLELWHG�D�
IODWWHU�SLWFK�DQG�D�FRQVLVWHQWO\�VWHHSHU�GHFOLQDWLRQ�DFURVV�HQWLUH�VHQWHQFHV��DQG�����DJH�UHODWHG�
GLIIHUHQFHV�ZHUH�DOVR�REVHUYHG�LQ�DFFHQWXDO�SKUDVH��$3��IRUPDWLRQ��ZKLFK�ZDV�FORVHO\�UHODWHG�
WR�WKH�IODWWHQLQJ�RI�VHQWHQFH�SLWFK�� 

:H�DQDO\]HG�VSHHFK�GDWD�IURP�7RN\R�-DSDQHVH�VSHDNHUV��ZKLFK�ZDV�QRW�LQFOXGHG�LQ�7DNDQR�
	�2WD���������WR�GHWHUPLQH�ZKHWKHU�WKHVH�UHVXOWV�UHIOHFW�D�QDWLRQZLGH�SKHQRPHQRQ�DQG�WR�
H[SORUH�WKH�XQGHUO\LQJ�FRQVWUDLQWV�RI�WKLV�FKDQJH��7KH�GDWD�FRPSULVHV�VSRQWDQHRXV�VSHHFK�
IURP����7RN\R�-DSDQHVH�VSHDNHUV��ILYH�\RXQJ�PHQ��ILYH�\RXQJ�ZRPHQ��ILYH�HOGHUO\�PHQ��DQG�
ILYH� HOGHUO\� ZRPHQ�� XVLQJ� WKH� VDPH� WDVN� DV� 7DNDQR� 	� 2WD� �������� ,QVWHDG� RI� UHO\LQJ� RQ�
FDWHJRULFDO�GLVWLQFWLRQV�RI�$3�PHUJHU��L�H���³GHSKUDVLQJ�´�-HRQ�������7DNDQR�	�2WD��������ZH�
H[DPLQHG�IOXFWXDWLRQV�LQ�$3�ERXQGDULHV�FRUUHVSRQGLQJ�WR�SLWFK�ULVHV�DQG�IDOOV�DV�D�FRQWLQXRXV�
YDULDEOH�� WHUPHG� �SLWFK�YDOOH\���7KH� GHSWK� RI� WKH�SLWFK�YDOOH\�DW� WKH�ERXQGDU\�EHWZHHQ� WZR�
FRQVHFXWLYH�$3V�ZDV�VHW�DV�WKH�GHSHQGHQW�YDULDEOH��$V�H[SODQDWRU\�YDULDEOHV��ZH�LQFOXGHG�
WKH�SLWFK�DFFHQW�W\SH�FRPELQDWLRQV�ZLWKLQ�FRPSRXQG�$3V��H�J���DFFHQWHG���DFFHQWHG��HWF����
PRUD�OHQJWK��VSHHFK�UDWH��VSHDNHU�JHQHUDWLRQ����V����V����DQG�JHQGHU��$�OLQHDU�PL[HG�HIIHFWV�
PRGHO�ZDV�XVHG�IRU�DQDO\VLV�� 

7KH� ILQGLQJV� UHYHDOHG� WKDW� ���� WKH� SLWFK� YDOOH\� DW�$3� ERXQGDULHV�ZDV� VKDOORZHU� �FORVHU� WR�
GHSKUDVLQJ��LQ�WKH�RUGHU�RI��XQDFFHQWHG���DFFHQWHG��!��XQDFFHQWHG���XQDFFHQWHG��DQG�GHHSHU�
LQ�WKH�RUGHU�RI��DFFHQWHG���XQDFFHQWHG��!��DFFHQWHG���DFFHQWHG�������ORQJHU�FRPSRXQG�$3V�
UHVXOWHG� LQ� GHHSHU� YDOOH\V�� ���� \RXQJHU� VSHDNHUV� H[KLELWHG� VKDOORZHU� YDOOH\V� WKDQ� ROGHU�
VSHDNHUV������PDOH�VSHDNHUV�H[KLELWHG�VKDOORZHU�YDOOH\V�WKDQ�IHPDOH�VSHDNHUV��DQG�����VSHHFK�
UDWH�KDG�QR�HIIHFW�RQ�WKH�GHSWK�RI�WKH�SLWFK�YDOOH\��)LQGLQJV�����������DQG�����FORVHO\�DOLJQ�ZLWK�
-HRQ���������EXW�ILQGLQJV�����DQG�����GR�QRW�VXSSRUW�-HRQ��������� 

5HJDUGLQJ������-HRQ��������DUJXHV�WKDW�\RXQJHU�VSHDNHUV¶�KLJKHU�VSHHFK�UDWHV�FRQWULEXWH�WR�
WKHLU�KLJKHU�UDWHV�RI�GHSKUDVLQJ��L�H���WKH�VKDOORZQHVV�RI�SLWFK�YDOOH\V���+RZHYHU��RXU�GDWD�GLG�
QRW� LQGLFDWH�D�FRUUHODWLRQ�EHWZHHQ�VSHHFK�UDWH�DQG�DJH�� ,QVWHDG��DJH�DORQH� LQIOXHQFHG� WKH�
GHSWK�RI�SLWFK�YDOOH\V��VXJJHVWLQJ�DQ�RQJRLQJ�OLQJXLVWLF�FKDQJH��,I�IODWWHU�LQWRQDWLRQ�LV�QRW�GXH�
WR�VSHHFK�UDWH��IXWXUH�UHVHDUFK�VKRXOG�LQYHVWLJDWH�WKH�IDFWRUV�FRQWULEXWLQJ�WR�WKLV�GHYHORSPHQW��
3RWHQWLDO�DUHDV�RI�H[SORUDWLRQ�LQFOXGH�VSHHFK�VW\OH� �8PHGD�������/DGG�������.RRUL��������



JHQGHU�OLQNHG�VRFLDO�PHDQLQJV�RI�IODWWHU�LQWRQDWLRQ��DQG�VSHDNHUV¶�FRPPXQLFDWLRQ�QHWZRUNV��
�����ZRUGV�� 

� 
5HIHUHQFHV� 

-HRQ��0LMX��������7RN\RJR�QL�RNHUX�$NXVHQWRNX�QR�.HLVHL��-LNNHQ�R\REL�.RRSDVX�QL�\RUX�GHSKUDVLQJ�
QR�%XQVHNL��$FFHQWXDO�3KUDVLQJ�LQ�7RN\R�-DSDQHVH��$QDO\VLV�RI�'HSKUDVLQJ�RQ�([SHULPHQWV�
DQG�&RUSXV���7RN\R��.XURVLR�� 

.RRUL��6KLUR��������7RN\R�KRRJHQ�QR�VKL]HQ�NDLZD�QL�PLUDUHUX�DNXVHQWR�MDNND�QR�MLWWDL��7KH�UHDOLW\�RI�
DFFHQW�ZHDNHQLQJ�REVHUYHG�LQ�7RN\R�-DSDQHVH�QDWXUDO�FRQYHUVDWLRQV���3DSHU�SUHVHQWHG�DW�
WKH���VW�&RQIHUHQFH�RI�WKH�3KRQHWLF�6RFLHW\�RI�-DSDQ��1DJR\D�8QLYHUVLW\��-DSDQ�� 
/DGG��'��5REHUW��������,QWRQDWLRQDO�3KRQRORJ\��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�� 
6LEDWD�� 7DNHVKL�� ������ 1LKRQJR�ZD� 2PRVKLURL� �-DSDQHVH� LV� ,QWHUHVWLQJ��� 7RN\R�� ,ZDQDPL�
6KRWHQ�� 

7DNDQR�� 6KRML� DQG� ,FKLUR� 2WD�� ������ $� VRFLRSKRQHWLF� DSSURDFK� WR� YDULDWLRQ� LQ� -DSDQHVH� SLWFK�
UHDOL]DWLRQV��5HJLRQ��DJH��JHQGHU�DQG�VW\OLVWLF�SDUDPHWHUV��$VLD�3DFLILF�/DQJXDJH�9DULDWLRQ���
����������� 
8PHGD��1RULNR��������³)��GHFOLQDWLRQ´�LV�VLWXDWLRQ�GHSHQGHQW��-RXUQDO�RI�3KRQHWLFV���������
���� 

  



7KDW�ZDV�UHDO�O\��NLQG�RI�\RX��±�2Q�WKH�YDULDWLRQ�RI�WKH�DGMHFWLYH�LQWHQVLILHUV�UHDO�DQG�
UHDOO\�LQ�%ULWLVK�DQG�$PHULFDQ�(QJOLVK 

Ulrike Stange-Hundsdörfer 
Johannes Gutenberg-Universität Mainz 
 

:KLOH�LQWHQVLILHUV�LQ�JHQHUDO�KDYH�UHFHLYHG�DPSOH�DWWHQWLRQ�LQ�WKH�SDVW�FRXSOH�RI�GHFDGHV��VHH��
IRU�LQVWDQFH��WKH�VWXGLHV�E\�7DJOLDPRQWH�������DQG�7DJOLDPRQWH�DQG�FROOHDJXHV�������������
������RU�E\�$LMPHU�����D�E��������DQG�6WHQVWU|P��������������WKH�FRQWUDVW�EHWZHHQ�UHDOO\�
DQG�WKH�]HUR�IRUP�UHDO�DV�LQWHQVLILHUV�LV�W\SLFDOO\�PHQWLRQHG�LQ�SDVVLQJ�RQO\��VHH�2SGDKO������
RQ� YDULDWLRQ� RQ� RWKHU� GXDO�IRUP� DGYHUEV���:KDW� ZH� NQRZ� VR� IDU� H[WHQGV� EDVLFDOO\� WR� WZR�
DVSHFWV��ILUVW��DFURVV�GL�HUHQW�/��YDULHWLHV��WKH�LQWHQVLILHU�UHDO�WHQGV�WR�EH�DVVRFLDWHG�ZLWK�PDOH�
VSHHFK��7DJOLDPRQWH�	�,WR�������<DJXFKL�HW�DO��������'¶$UF\�������DQG�RU�WHHQDJH�VSHHFK�
�6WHQVWU|P�HW�DO��������$LMPHU�����D���DQG�VHFRQG��UHDO�LV�SHUFHLYHG�WR�EH�RI�ORZHU�IRUPDOLW\�
FRPSDUHG�WR�UHDOO\��7DJOLDPRQWH�	�,WR�������$LMPHU�����D���� 

7KH�SUHVHQW�VWXG\�H[SORUHV�WKH�XVH�RI�LQWHQVLI\LQJ�UHDO�DQG�UHDOO\�LQ�SUHVHQW�GD\�VSRNHQ�%ULWLVK�
(QJOLVK��IRFXVLQJ�RQ�OLQJXLVWLF�IDFWRUV��H�J���V\QWDFWLF�SRVLWLRQ��FROORFDWLRQDO�SDWWHUQV��V\OODEOH�
VWUXFWXUH�RI�PRGLILHG�LWHP��DV�ZHOO�DV�VSHDNHU�UHODWHG�YDULDEOHV��DJH�DQG�JHQGHU���,W�FRQVLGHUV�
WKHLU�XVH�ZLWK�DGMHFWLYHV�LQ�DWWULEXWLYH�����DQG�SUHGLFDWLYH�SRVLWLRQ������ 

��� <RX¶UH�ULJKW��,�JXHVV�ZH�GR�KDYH�D�UHDOO\�ELJ�SUREOHP���'$<6�������� 
��� 6KH�VHHPV�UHDO�XSVHW��EHLQJ�VWRRG�XS�OLNH�WKDW���'$<6������� 

7KH�DQDO\VLV�GUDZV�RQ�WKUHH�VDPSOHV�FRQVLVWLQJ�RI�����RFF��HDFK�IRU�UHDO�$'-�DQG�UHDOO\�$'-��
ZKLFK�ZHUH�H[WUDFWHG�IURP�WKH�%1&�����6SRNHQ�'6������WRNHQV�IRU�UHDO�$'-��DQG�WKH�6SRNHQ�
%1&������7KH�ILQGLQJV�ZLOO�EH�FRQWUDVWHG�ZLWK�WKRVH�IURP�$121��������WR�VHH�ZKLFK�SDWWHUQV�
DSSO\�WR�ERWK�%U(�DQG�$P(��� 

,Q� WKH�$PHULFDQ�GDWD� �&RUSXV�RI�$PHULFDQ�6RDS�2SHUDV2�� ����������� ���P�ZRUGV���PDOH�
FKDUDFWHUV�VKRZHG�E\�IDU�WKH�KLJKHVW�XVDJH�RI�UHDO��QR�DJH�H�HFW��1VDPSOH ������ZKLOH�\RXQJHU�
IHPDOH� FKDUDFWHUV� SURGXFHG� WKH� KLJKHVW� QXPEHU� RI� WRNHQV� IRU� WKH� LQWHQVLILHU� UHDOO\�
�1VDPSOH ������6WLOO��IRU�ERWK�JHQGHUV�WKH�IUHTXHQF\�RI�XVH�IRU�UHDOO\�$'-�LQFUHDVHG�IURP�����²
������ZKLOH�UHDO�$'-�H[SHULHQFHG�D�QRWDEOH�GHFOLQH�LQ�IUHTXHQF\�RI�XVH��� 

,QWHUHVWLQJO\��UHDOO\�ZDV�IUHTXHQWO\�UHSHDWHG��H�J���,¶P�MXVW�«�UHDOO\��UHDOO\�VDG��±�'$<6��������
ZKHUHDV�LQ�XWWHUDQFHV�ZLWK�UHDO��LW�ZDV�RIWHQ�WKH�DGMHFWLYH�WKDW�ZDV�FRSLHG��6KH¶V�D�QLFH�JLUO��
5HDO�QLFH�� ±�'$<6�������S������


��� �%RWK�VWUDWHJLHV�VHUYH� WR�PDNH� WKH� XWWHUDQFH�PRUH�
H[SUHVVLYH�� 0RQRV\OODELF� DGMHFWLYHV� ZHUH� PRUH� IUHTXHQW� LQ� DWWULEXWLYH� WKDQ� LQ� SUHGLFDWH�
SRVLWLRQ��VHH�DOVR�5RKGHQEXUJ�	�6FKO�WHU��������DQG�UHDOO\�$'-�RFFXUUHG�VLJQLILFDQWO\�PRUH�
IUHTXHQWO\�LQ�SUHGLFDWLYH�SRVLWLRQ�WKDQ�UHDO�$'-��S������


���7KLV�XVH�KDV�EHHQ�DVVRFLDWHG�
ZLWK�VRXQGLQJ�D�HFWLYH�DQG�OLVWHQHU�RULHQWHG��<DJXFKL�HW�DO���������� 

 
2�7KH�GDWD�IRU�%UL�VK�DQG�$PHULFDQ�(QJOLVK�DUH�QRW�LGHQ�FDO�LQ�QDWXUH�EXW�VKRXOG�V�OO�DOORZ�IRU�D�FRPSDULVRQ�
VLQFH�WKH�VRDS�RSHUD�GDWD�LV�LQWHQGHG�WR�PLUURU�LQWHQVLILHU�XVDJH�DV�REVHUYHG�LQ�WKH�UHDO�ZRUOG��FI��5REHUWV�	�
7DJOLDPRQWH�������� 



5HDO�DQG�UHDOO\�WKXV�DSSHDU�WR�QRW�RQO\�SDWWHUQ�GL�HUHQWO\� LQ� WKH�GDWD�EXW�WR�DOVR�SHUIRUP�GL�
HUHQW�IXQFWLRQV�DQG�WKLV�SDSHU�ZLOO�VKRZ�ZKHWKHU�WKH�VDPH�WUHQGV�DSSO\�WR�%ULWLVK�(QJOLVK���  

� 

� 

� 
5HIHUHQFHV� 

$121��������±�FRQIHUHQFH�SUHVHQWDWLRQ�� 

$LMPHU��.DULQ������D��7KDW¶V�ZHOO�EDG��6RPH�QHZ�LQWHQVLILHUV�LQ�VSRNHQ�%ULWLVK�(QJOLVK�� ,Q��9UDFODY�
%UH]LQD�� 5REELH� /RYH� 	� .DULQ�$LMPHU� �HGV���� &RUSXV� DSSURDFKHV� WR� FRQWHPSRUDU\� %ULWLVK�
(QJOLVK���������1HZ�<RUN��5RXWOHGJH��� 

$LMPHU�� .DULQ� ����E�� ,QWHQVLILFDWLRQ� ZLWK� YHU\�� UHDOO\� DQG� VR� LQ� VHOHFWHG� YDULHWLHV� RI� (QJOLVK�� ,Q��
6HEDVWLDQ�+R�PDQQ��$QGUHD�6DQG��6DELQH�$UQGW�/DSSH�	�/LVD�0DULH�'LOOPDQQ��HGV����&RUSRUD�
DQG�OH[LV�����������/HLGHQ��%ULOO�5RGRSL�� 

$LMPHU��.DULQ��������7KDW¶V�DEVROXWHO\�ILQH��$Q�LQYHVWLJDWLRQ�RI�µDEVROXWHO\µ�LQ�WKH�VSRNHQ�%1&������
,Q��3DXOD�5DXWLRQDKR��$UMD�1XUPL�	�-XKDQL�.OHPROD��HGV����&RUSRUD�DQG�WKH�FKDQJLQJ�VRFLHW\��
���������$PVWHUGDP��%HQMDPLQV��� 

'¶$UF\��$OH[DQGUD��������6WDELOLW\��VWDVLV�DQG�FKDQJH��7KH�ORQJXH�GXUpH�RI�LQWHQVLILFDWLRQ��',$�
��� 
�������������� 

'DYLHV�� 0DUN�� ������� &RUSXV� RI� $PHULFDQ� 6RDS� 2SHUDV�� $YDLODEOH� RQOLQH� DW�
KWWSV���ZZZ�HQJOLVKFRUSRUD�RUJ�VRDS��� 

,WR��5LND�	�6DOL�7DJOLDPRQWH��������:HOO�ZHLUG��ULJKW�GRGJ\��YHU\�VWUDQJH��UHDOO\�FRRO��/D\HULQJ�DQG�
UHF\FOLQJ�LQ�(QJOLVK�LQWHQVLILHUV��/DQJXDJH�LQ�6RFLHW\�������������� 

2SGDKO��/LVH��������/<�RU�]HUR�VX�L["�$�VWXG\�RQ�YDULDWLRQ�RI�GXDO�IRUP�DGYHUEV�LQ�SUHVHQW�GD\�(QJOLVK��
9ROXPHV���	����)UDQNIXUW�D�0���3HWHU�/DQJ�� 

5RKGHQEXUJ�� *�QWKHU� 	� -XOLD� 6FKO�WHU�� ������ 1HZ� GHSDUWXUHV�� ,Q�� 5RKGHQEXUJ�� *�QWKHU� 	� -XOLD�
6FKO�WHU��HGV����2QH�ODQJXDJH��WZR�JUDPPDUV�����������&DPEULGJH��&DPEULGJH�83��� 

6WHQVWU|P��$QQD�%ULWD��������+H�ZDV�UHDOO\�JRUPOHVV�±�6KH¶V�EORRG\�FUDS��*LUOV��ER\V�DQG�LQWHQVLILHUV��
,Q�� +LOGH� +DVVHOJDUG� 	� 6LJQH� 2NVHIMHOO� �HGV���� 2XW� RI� FRUSRUD�� 6WXGLHV� LQ� KRQRXU� RI� 6WLJ�
-RKDQVVRQ���������$PVWHUGDP��%ULOO�5RGRSL�� 

6WHQVWU|P��$QQD�%ULWD�������� ,W¶V� IXQQ\�HQRXJK��PDQ�� ,QWHQVLILHUV�LQ� WHHQDJH�WDON�� ,Q��-RKQ�0��.LUN�
�HG���&RUSRUD�JDORUH��$QDO\VHV�DQG�WHFKQLTXHV�LQ�GHVFULELQJ�(QJOLVK�����������$PVWHUGDP��
%ULOO�5RGRSL�� 

6WHQVWU|P��$QQD�%ULWD��*LVOH�$QGHUVHQ�	� ,QJULG�.��+DVXQG��������7UHQGV� LQ� WHHQDJH� WDON��&RUSXV�
FRPSLODWLRQ��DQDO\VLV�DQG�ILQGLQJV��$PVWHUGDP��%HQMDPLQV�� 

7DJOLDPRQWH��6DOL��������6R�GL�HUHQW�DQG�SUHWW\�FRRO��5HF\FOLQJ�LQWHQVLILHUV�LQ�7RURQWR��&DQDGD��(QJOLVK�
/DQJXDJH�DQG�/LQJXLVWLFV������������������ 

7DJOLDPRQWH��6DOL�	�5LND�,WR��������7KLQN�UHDOO\�GL�HUHQW��&RQWLQXLW\�DQG�VSHFLDOL]DWLRQ�LQ�(QJOLVK�GXDO�
IRUP�DGYHUEV��-RXUQDO�RI�6RFLROLQJXLVWLFV����������������� 



7DJOLDPRQWH��6DOL�	�&KULV�5REHUWV��������6R�ZHLUG��VR�FRRO��VR�LQQRYDWLYH��7KH�XVH�RI�LQWHQVLILHUV�LQ�
WKH�WHOHYLVLRQ�VHULHV�)ULHQGV��$PHULFDQ�6SHHFK������������������ 

<DJXFKL��0LFKLNR��<RNR�,\HLUL�	�<DVXPDVD�%DED��������6SHHFK�VW\OH�DQG�JHQGHU�GLVWLQFWLRQV�LQ�WKH�
XVH�RI�YHU\�DQG�UHDO�UHDOO\��$Q�DQDO\VLV�RI�WKH�&RUSXV�RI�6SRNHQ�3URIHVVLRQDO� 
$PHULFDQ�(QJOLVK��-RXUQDO�RI�3UDJPDWLFV��������±���� 
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'HFDGHV�RI�YDULDWLRQLVW�VRFLROLQJXLVWLF�UHVHDUFK�KDV�LQGLFDWHG�WKH�IXQGDPHQWDO�UROH�RI�VRFLDO�
FODVV� IRU� H[SODLQLQJ�YDULDWLRQ�ZLWKLQ� VSHHFK�FRPPXQLWLHV� �%DUDQRZVNL�� ������/DERY��������
0RRUH�� ������� 7UDGLWLRQDO� YDULDWLRQLVW� GHVLJQV� FRQVLVW� RI� FRPSDULQJ� GLIIHUHQW� VRFLDO� FODVV�
JURXSV�DW�GLIIHUHQW�DJHV�LQ�RUGHU�WR�WUDFN�FKDQJHV�DFURVV�D�FRPPXQLW\��H�J��6WXDUW�6PLWK�HW�
DO���������7UXGJLOO�� �������$GGLWLRQDOO\�� UHVHDUFK�GHPRQVWUDWHV� WKDW� LQFUHDVLQJ�FKURQRORJLFDO�
DJH�FDQ�OHDG�WR�GLVWLQFW�FKDQJHV�LQ�WKH�YRLFH�VXFK�DV�FKDQJHV�LQ�I��DQG�GHFUHDVHV�LQ�)��DQG�
)���+DUULQJWRQ�HW�DO��� ������+HMQ�D�	�-HVSHUVHQ��������������5HXEROG�HW�DO��� �������6RFLDO�
FODVV� LWVHOI� KDV� EHHQ� OLQNHG� WR� DQDWRPLFDO� FKDQJHV� LQ� WKH�ERG\�� IRU�H[DPSOH� OXQJ� IXQFWLRQ�
�$O]D\HG��������+HJHZDOG�	�&UDSR���������ZKLFK�FDQ�HPHUJH�GXH�WR�KHDOWK�LQHTXDOLWLHV�ERWK�
LQ�UHJDUGV�WR�DFFHVV�WR�KHDOWKFDUH�DQG�GLIIHUHQFHV�LQ�OLIH�VW\OH��%DQQ�HW�DO���������+XDQJ�HW�DO���
������ .DSODQ�� ������� ,� K\SRWKHVLVH� WKHUHIRUH� WKDW� WKHVH� FODVV� GLIIHUHQFHV� PLJKW� OHDG� WR�
GLIIHULQJ�UDWHV�DQG�SDWWHUQV�RI�FKDQJHV�LQ�WKH�YRLFH�DV�SHRSOH�DJH� 

+RZHYHU��IHZ�YRLFH�DQG�FODVV�VWXGLHV�KDYH�GLUHFWO\�FRQVLGHUHG�SDUWLFLSDQWV�RI�GLIIHUHQW�DJHV�
ZLWKLQ�WKHLU�GHVLJQ��$V\PPHWULF�FKDQJHV�LQ�YRLFH�DFURVV�VRFLDO�FODVVHV�FRXOG�KDYH�SURIRXQG�
LPSOLFDWLRQV�IRU�YDULDWLRQLVW�XQGHUVWDQGLQJ�RI�FKDQJH�DFURVV�WKH�OLIHVSDQ�DQG�WKH�DSSDUHQW�WLPH�
FRQVWUXFW��%DLOH\�HW�DO���������:DJQHU���������*LYHQ�WKLV��KRZ�GRHV�DJH�LQWHUDFW�ZLWK�VRFLDO�
FODVV�DFURVV�WKH�OLIHVSDQ" 

,Q� WKLV� VWXG\�� ,� REVHUYH� WKH� UHODWLRQVKLS� EHWZHHQ� FKURQRORJLFDO� DJH� DQG� VRFLDO� FODVV�� WR�
XQGHUVWDQG�KRZ�WKLV�PD\�LPSDFW�RQ�WKH�YRLFH������SDUWLFLSDQWV�ZHUH�UHFUXLWHG�IURP�/DQFDVWHU�
DQG�0RUHFDPEH��1RUWK�:HVW�RI�(QJODQG�DQG�ZHUH�VSOLW�LQWR�WZR�DJH�JURXSV��������VSHDNHUV�
DJHG� ������ \HDUV� �0 ������� 6' ������� DQG� ���� ��� VSHDNHUV� DJHG� ���� \HDUV� �0 �������
6' ������� 3DUWLFLSDQWV� FRPSOHWHG� VHYHUDO� UHSUHVHQWDWLYH� ELRORJLFDO� WDVNV� LQFOXGLQJ� D� GLJLW�
VSDQ��''.�DQG�WUDLO�PDNLQJ�WDVN��&KDQ�	�(OOLRWW��������'DZVRQ��������/X�	�%LJOHU���������D�
TXHVWLRQQDLUH��DQG�D�ZRUG�OLVW�IURP�ZKLFK�I���)��DQG�)��ZHUH�H[WUDFWHG�IURP�YRZHOV�XQGHUJRLQJ�
FKDQJH� RU� UHPDLQLQJ� VWDEOH�ZLWKLQ� WKH� FRPPXQLW\�� �L���� �D��� �$��� DQG� �X����7KLV� SURGXFHG� ���
WRNHQV�SHU�VSHDNHU�IRU�DQDO\VLV��������WRNHQV�LQ�WRWDO��3DUWLFLSDQWV�ZHUH�WKHQ�FRGHG�IRU�VRFLDO�
FODVV�XVLQJ�FRPELQHG�PHDVXUHV�RI�ELUWKSODFH��HGXFDWLRQ��DQG�IRU�ROGHU�VSHDNHUV�RFFXSDWLRQ�
�%DUDQRZVNL�	�7XUWRQ��������%HUQVWHLQ��������/LQGEHUJ�HW�DO����������,Q�WRWDO�WKHUH�ZHUH�����
ZRUNLQJ�FODVV�SDUWLFLSDQWV�����\RXQJHU��DQG����ROGHU������ORZHU�PLGGOH�FODVV�SDUWLFLSDQWV�����
\RXQJHU��DQG����ROGHU���DQG����XSSHU�PLGGOH�FODVV�SDUWLFLSDQWV����\RXQJHU��DQG����ROGHU�� 
3UHOLPLQDU\�UHVXOWV�LQGLFDWH�WKDW�I��DQG�)��FKDQJH�ZLWK�FKURQRORJLFDO�DJH�LQ�OLQH�ZLWK�SUHYLRXV�
UHVHDUFK��+DUULQJWRQ�HW�DO����������:LWK�D�ORZHU� I��DQG�)��LQ�IHPDOH�VSHDNHUV�ZLWK�DJH�DQG�D�
VWDEOH� I��� DQG� ORZHU�)�� LQ�PDOH�VSHDNHUV�ZLWK�DJH�� ,Q� WHUPV�RI�FODVV�KRZHYHU��ZH�VHH� OLWWOH�
GLIIHUHQFH�LQ�I��PHDVXUHPHQWV�EHWZHHQ�ZRUNLQJ�FODVV��ORZHU�PLGGOH�FODVV��DQG�XSSHU�PLGGOH�
FODVV�VSHDNHUV��$GGLWLRQDOO\��ZH�REVHUYH�OLWWOH�GLIIHUHQFH�LQ�)��EHWZHHQ�WKH�JURXSV��DSDUW�IURP�
ORZHU�PLGGOH�FODVV�PDOHV�ZKR�DSSHDU�WR�KDYH�D�ORZHU�)��ZLWK�DJH�WKDQ�RWKHU�JURXSV��$QDO\VLV�
LV�VWLOO�RQJRLQJ�KRZHYHU��,�LQWHQG�WR�XVH�SULQFLSDO�FRPSRQHQW�DQDO\VLV�DQG�OLQHDU�PL[HG�HIIHFW�
PRGHOV�WR�DQDO\VH�WKH�LQWHUDFWLRQ�EHWZHHQ�DJH�ZLWK�ERWK�VRFLDO�DQG�ELRORJLFDO�IDFWRUV�ZKLFK�
FDQ�LQIOXHQFH�RQ�VSHHFK�SURGXFWLRQ��+HMQ�D�	�-HVSHUVHQ��������������3LFKOHU�HW�DO����������,�
KLJKOLJKW� WKH� LPSRUWDQFH� RI� FRQWLQXHG� DJHLQJ� UHVHDUFK� LQ� YDULDWLRQLVW� VSDFHV� WR� HQVXUH�ZH�
XQGHUVWDQG�WKH�PXOWL�GLPHQVLRQDO�DJHLQJ�SURFHVV�LQ�UHODWLRQ�WR�VRFLDO�FKDQJHV��%RZLH��������
3LFKOHU��������3LFKOHU�HW�DO��������� 
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$O]D\HG��$�� ��������$VVRFLDWLRQ�EHWZHHQ� OXQJ� IXQFWLRQ�RI�FKLOGUHQ�DQG� WKHLU�VRFLRHFRQRPLF�
FRQGLWLRQV��$�V\VWHPDWLF�UHYLHZ��,QWHUQDWLRQDO�-RXUQDO�RI�*HQHUDO�0HGLFLQH������±����� 

%DLOH\��*���:LNOH��7���7LOOHU\��-���	�6DQG��/�� ��������7KH�DSSDUHQW� WLPH�FRQVWUXFW�� /DQJXDJH�
9DULDWLRQ�DQG�&KDQJH��������±���� 

%DQQ��'��� -RKQVRQ��:��� /L�� /���.XK��'��� 	�+DUG\��5�� �������� 6RFLRHFRQRPLF� LQHTXDOLWLHV� LQ�
FKLOGKRRG�DQG�DGROHVFHQW�ERG\�PDVV�LQGH[��ZHLJKW��DQG�KHLJKW�IURP������WR�������$Q�DQDO\VLV�
RI�IRXU�ORQJLWXGLQDO��REVHUYDWLRQDO��EULWLVK�ELUWK�FRKRUW�VWXGLHV��7KH�/DQFHW�3XEOLF�+HDOWK��������
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7RZDUGV�WKH�RSWLPDO�LQGLFDWRUV�RI�VRFLDO�FODVV��1HZ�:D\V�RI�$QDO\]LQJ�9DULDWLRQ����������±��� 

%HUQVWHLQ��%����������7RZDUGV�D�WKHRU\�RI�HGXFDWLRQDO�WUDQVPLVVLRQV��5RXWOHGJH� 
%RZLH��'����������8QGHUVWDQGLQJ�DJH��GLPHQVLRQV�RI�OLQJXLVWLF�YDULDWLRQ� 

&KDQ�� 0�� (��� 	� (OOLRWW�� -�� 0�� �������� &URVV�OLQJXLVWLF� GLIIHUHQFHV� LQ� GLJLW� PHPRU\� VSDQ��
$XVWUDOLDQ�3V\FKRORJLVW�����������±��� 

'DZVRQ��.����������6SHHFK�PRWRU�FRQWURO�LQ�\RXQJHU�DQG�ROGHU�DGXOWV��7KH�HIIHFW�RI�DJH�DQG�
LQGLYLGXDO�GLIIHUHQFHV�RQ�VSHHFK� HUURU�SURGXFWLRQ� >'RFWRUDO� GLVVHUWDWLRQ��8QLYHUVLW\�RI�1HZ�
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+HJHZDOG��0�� -��� 	�&UDSR��5��2�� �������� 6RFLRHFRQRPLF� VWDWXV� DQG� OXQJ� IXQFWLRQ��&KHVW��
������������±����� 

+HMQ�D�� 0��� 	� -HVSHUVHQ�� $�� �������� 7KH� FRPLQJ� RI� DJH�� +RZ� GR� OLQJXLVWV� WHDVH� DSDUW�
FKURQRORJLFDO��ELRORJLFDO�DQG�VRFLDO�DJH"�/DQJXDJH�DQG�/LQJXLVWLFV�&RPSDVV�������� 

+HMQ�D��0���	�-HVSHUVHQ��$����������$JHLQJ�ZHOO��6RFLDO�EXW�DOVR�ELRORJLFDO�UHDVRQV�IRU�DJH�
JUDGLQJ��/DQJXDJH�DQG�/LQJXLVWLFV�&RPSDVV�������� 

+XDQJ��<���:DQJ��6���7LDQ��/���=KDQJ��;���/LX��6���=KX��=���:DQJ��:���6KL��'���+H��0���	�6KDQJ��
;����������+HDOWK\�OLIHVW\OH�KDELWV��HGXFDWLRQDO�DWWDLQPHQW��DQG�WKH�ULVN�RI����DJH�UHODWHG�KHDOWK�
DQG�PRUWDOLW\�RXWFRPHV�LQ�WKH�XN��$�SURVSHFWLYH�FRKRUW�VWXG\��7KH�-RXUQDO�RI�QXWULWLRQ��KHDOWK�
DQG�DJLQJ���������������� 

.DSODQ��*��$����������3HRSOH�DQG�SODFHV��&RQWUDVWLQJ�SHUVSHFWLYHV�RQ�WKH�DVVRFLDWLRQ�EHWZHHQ�
VRFLDO�FODVV�DQG�KHDOWK��,QWHUQDWLRQDO�-RXUQDO�RI�+HDOWK�6HUYLFHV������������±���� 

/DERY��:�� ��������7KH� HIIHFW� RI� VRFLDO�PRELOLW\� RQ� OLQJXLVWLF� EHKDYLRU�� 6RFLRORJLFDO� ,QTXLU\��
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/LQGEHUJ��0���&KHQ��*���2OVHQ��-���	�$EHOVHQ��%����������&RPELQLQJ�HGXFDWLRQ�DQG�LQFRPH�LQWR�
D�VRFLRHFRQRPLF�SRVLWLRQ�VFRUH�IRU�XVH�LQ�VWXGLHV�RI�KHDOWK�LQHTXDOLWLHV��%0&�3XEOLF�+HDOWK��
���������� 

/X��/���	�%LJOHU��(��'����������1RUPDWLYH�GDWD�RQ�WKH�WUDLO�PDNLQJ�WHVW�IRU�QHXURORJLFDOO\�QRUPDO��
FKLQHVH�VSHDNLQJ�DGXOWV��$SSOLHG�1HXURSV\FKRORJ\�����������±���� 
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7UXGJLOO�� 3�� ��������7KH� VRFLDO� GLIIHUHQWLDWLRQ� RI� HQJOLVK� LQ� QRUZLFK��&DPEULGJH��&DPEULGJH�
8QLYHUVLW\�3UHVV� 
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&RPSDVV�����������±���� 
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5HVHDUFK�LQ�VHFRQG�ODQJXDJH��/���DFTXLVLWLRQ�KDV�HVWDEOLVKHG�WKH�LPSRUWDQFH�RI�/��SKRQRORJ\�
RQ�/��VSHHFK�SURGXFWLRQ�DQG�SHUFHSWLRQ��H�J��)OHJH�	�%RKQ��������6RPH�UHFHQW�VWXGLHV�KDYH�
H[DPLQHG�WKH�HIIHFW�RI�/��DFFHQW���GLDOHFW�RQ�/��SURQXQFLDWLRQ��H�J��0DULQHVFX�������6LPRQ�
HW�DO���������EXW�WKH�HYLGHQFH�EDVH�LV�VPDOO��HVSHFLDOO\�IRU�FRQWH[WV�ZKHUH�WKH�/��DQG�/��EHORQJ�
WR�GLIIHUHQW�ODQJXDJH�IDPLOLHV��$NVX��������������2QH�VXFK�FRQWH[W�LV�WKH�HIIHFW�RI�GLIIHUHQW�
DFFHQWV�RI�/��0DQGDULQ�RQ�/��(QJOLVK�� 

/��0DQGDULQ�VSHDNHUV�DUH�RQH�RI�WKH�ODUJHVW�JURXSV�RI�/��(QJOLVK�OHDUQHUV��$OWKRXJK�D�QXPEHU�
RI�VWXGLHV�KDYH�LQYHVWLJDWHG�/��0DQGDULQ�VSHDNHUV¶�SURGXFWLRQ�DQG�SHUFHSWLRQ�RI�(QJOLVK��H�J��
&KHQ� HW� DO�� ������ +H� 	� YDQ� +HXYHQ� ������� DQG� WKHUH� LV� D� ULFK� GLDOHFWRORJLFDO� WUDGLWLRQ�
FRPSDULQJ�WKH�SKRQRORJLHV�RI�&KLQHVH�ODQJXDJH�IDPLOLHV�DQG�GLDOHFWV��<DQ��������WR�WKH�EHVW�
RI�RXU�NQRZOHGJH��QR�ZRUN�KDV�FRQVLGHUHG�KRZ�YDULDWLRQ� LQ�0DQGDULQ� LWVHOI� DIIHFWV�(QJOLVK�
OHDUQLQJ��� 

7KLV�LV� OLNHO\�EHFDXVH� WKHUH�LV� OLPLWHG�XQGHUVWDQGLQJ�RI�VRFLRSKRQHWLF�YDULDWLRQ�LQ�0DQGDULQ�
�=KDQJ� HW�DO�� �������5DQ� ������� IRXQG� GLIIHUHQFHV� LQ� FORVXUH�GXUDWLRQ�EHWZHHQ�QDWLYH� DQG�
QRQQDWLYH�%HLMLQJHUV¶�SORVLYH�SURGXFWLRQ��EXW�WR�GDWH��WKHUH�KDV�EHHQ�QR�UHVHDUFK�RQ�YRFDOLF�
YDULDWLRQ�LQ�DFFHQWV�RI�0DQGDULQ��,Q�FRQWUDVW��(QJOLVK�YRZHOV�DUH�H[WUHPHO\�ZHOO�VWXGLHG�DQG�
H[KLELW�H[WHQVLYH�VRFLRSKRQHWLF�YDULDWLRQ��H�J��&R[�	�'RFKHUW\��������$FRXVWLF�DQDO\VHV�RI�/��
(QJOLVK�YRZHOV�E\�/��0DQGDULQ�VSHDNHUV�DUH�IHZ�DQG�UDUHO\�WDNH�D�VRFLRSKRQHWLF�SHUVSHFWLYH�
�VHH�:DQJ�HW�DO�������IRU�D�UHYLHZ��� 

7KH�DLPV�RI�WKLV�SURMHFW�DUH�WZRIROG���L��WR�H[DPLQH�VRFLRSKRQHWLF�YDULDWLRQ�LQ�YRZHOV�EHWZHHQ�
GLIIHUHQW� DFFHQWV� RI� 0DQGDULQ� DQG� �LL�� WR� LQYHVWLJDWH� ZKHWKHU� DQ\� DFFHQW� GLIIHUHQFHV� LQ�
0DQGDULQ�YRZHO�SURGXFWLRQ�DIIHFW�VSHDNHUV¶�DFTXLVLWLRQ�RI�/��(QJOLVK�YRZHOV�� 

/��0DQGDULQ�VSHDNLQJ� SDUWLFLSDQWV� IURP� YDULRXV� UHJLRQV� RI�&KLQD�ZHUH� UHFUXLWHG� IURP� WKH�
&KLQHVH� VWXGHQW� SRSXODWLRQ� DW� XQLYHUVLWLHV� LQ� /RQGRQ�� 7KH\� ZHUH� UHFRUGHG� LQ� ODERUDWRU\�
FRQGLWLRQV�UHDGLQJ�D�ZRUG�OLVW�DQG�VKRUW�VWRU\��7KH�%R\�ZKR�&ULHG�:ROI��'HWHUGLQJ�������LQ�
ERWK�0DQGDULQ�DQG�(QJOLVK��%RWK�ZRUG�OLVWV�FRPSULVH�WKUHH�UHSHWLWLRQV�RI�PRQRSKWKRQJV�DQG�
GLSKWKRQJV�LQ�FRQVLVWHQW�SKRQRORJLFDO�HQYLURQPHQWV�FRYHULQJ�WKH�ZKROH�YRZHO�VSDFH��DQG�WKH�
0DQGDULQ�VWLPXOL�ZHUH�SURGXFHG�LQ�WZR�WRQDO�FRQWH[WV��'DWD�FROOHFWLRQ�LV�FXUUHQWO\�LQ�SURJUHVV��
ZLWK�UHFRUGLQJV�DOUHDG\�REWDLQHG�IURP����VSHDNHUV�� 

7KH�GDWD�ZLOO�EH�IRUFH�DOLJQHG�ZLWK�:HE0$86��.LVOHU�HW�DO��������DQG�IRUPDQW�IUHTXHQFLHV�ZLOO�
EH�H[WUDFWHG�XVLQJ�)DVW7UDFN��%DUUHGD�������EHIRUH�EHLQJ�VXEMHFWHG�WR�%DUN�QRUPDOLVDWLRQ��
/LQHDU�PL[HG�HIIHFWV�PRGHOV�ZLOO�EH�ILWWHG�WR�IRUPDQW�YDOXHV�IURP�WKH�DFRXVWLF�PLG�SRLQW��IRU�
PRQRSKWKRQJV��DQG�����DQG�����GXUDWLRQ�YDOXHV��IRU�GLSKWKRQJV��WR�H[DPLQH�WKH�HIIHFW�RI�
VRFLDO�IDFWRUV�VXFK�DV�JHQGHU��DJH�DQG�JHRJUDSKLFDO�UHJLRQ�RQ�SDUWLFLSDQWV¶�YRZHO�UHDOLVDWLRQV�
LQ�ERWK�ODQJXDJHV��DORQJVLGH�IDFWRUV�VXFK�DV�DJH�RI�(QJOLVK�DFTXLVLWLRQ�RQ�WKHLU�(QJOLVK�YRZHO�
SURGXFWLRQ�� 

2XU� ILQGLQJV�ZLOO� RIIHU� WKH� ILUVW� HPSLULFDO�GHVFULSWLRQ�RI� VRFLRSKRQHWLF� YDULDWLRQ� LQ�0DQGDULQ�
YRZHOV�� DV�ZHOO� DV� FRQWULEXWLQJ� WR� WKH� OLWHUDWXUH� RQ� WKH� LPSDFW� RI� /�� GLDOHFW� RQ� /�� VSHHFK�
SURGXFWLRQ��0DULQHVFX�������6LPRQ�HW�DO��������$NVX�������������� 

� � 



5HIHUHQFHV� 

$NVX��%����������7KH�LQIOXHQFH�RI�7XUNLVK�UHJLRQDO�GLDOHFWV�RQ�/��(QJOLVK�VSHHFK�SURGXFWLRQ��
3K'�WKHVLV��/DQFDVWHU�8QLYHUVLW\�� 

$NVX�� %�� �������� 5HJLRQDO� GLDOHFW� LQIOXHQFH� RQ� /�� (QJOLVK� SURGXFWLRQ�� %$7+�67587�/27�
WULDQJOH� IRU�/��7XUNLVK�VSHDNHUV�� ,Q��5��6NDUQLW]O�	�-��9ROtQ� �HGV����3URFHHGLQJV�RI� WKH���WK�
,QWHUQDWLRQDO�&RQJUHVV�RI�3KRQHWLF�6FLHQFHV� ±� ,&3K6������ �SS������±������� ,QWHUQDWLRQDO�
3KRQHWLF�$VVRFLDWLRQ�� 

%DUUHGD�� 6�� �������� )DVW� 7UDFN�� )DVW� �QHDUO\�� DXWRPDWLF� IRUPDQW�WUDFNLQJ� XVLQJ� 3UDDW��
/LQJXLVWLFV�9DQJXDUG����������������� 

&KHQ��<���5REE��0���*LOEHUW��+��	�/HUPDQ��-����������9RZHO�SURGXFWLRQ�E\�0DQGDULQ�VSHDNHUV�
RI�(QJOLVK��&OLQLFDO�/LQJXLVWLFV�	�3KRQHWLFV�����������±����� 

&R[��)��	�'RFKHUW\��*����������6RFLRSKRQHWLFV�DQG�YRZHOV��,Q��&��6WUHOOXI��HG����7KH�5RXWOHGJH�
KDQGERRN�RI�VRFLRSKRQHWLFV��SS�����±������$ELQJGRQ��5RXWOHGJH�� 

'HWHUGLQJ�� '�� �������� 7KH� 1RUWK�:LQG� YHUVXV� D� :ROI�� 6KRUW� WH[WV� IRU� WKH� GHVFULSWLRQ� DQG�
PHDVXUHPHQW� RI� (QJOLVK� SURQXQFLDWLRQ�� -RXUQDO� RI� WKH� ,QWHUQDWLRQDO� 3KRQHWLF� $VVRFLDWLRQ�
����������±����� 

)OHJH��-��	�%RKQ��2�� ��������7KH�UHYLVHG�6SHHFK�/HDUQLQJ�0RGHO� �6/0�U��� ,Q��5��:D\ODQG�
�HG���� 6HFRQG� ODQJXDJH� VSHHFK� OHDUQLQJ�� 7KHRUHWLFDO� DQG� HPSLULFDO� SURJUHVV� �SS�� �±�����
&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�� 

+H��:��	�YDQ�+HXYHQ��9����������2Q�ZKLFK�VLGH�RI�WKH�$WODQWLF�LV�&KLQHVH�DFFHQWHG�(QJOLVK"�
/LQJXLVWLFV�LQ�WKH�1HWKHUODQGV�������±����� 

.LVOHU�� 7��� 5HLFKHO�� 8�� '�� 	� 6FKLHO�� )�� �������� 0XOWLOLQJXDO� SURFHVVLQJ� RI� VSHHFK� YLD� ZHE�
VHUYLFHV��&RPSXWHU�6SHHFK�	�/DQJXDJH��������±����� 

0DULQHVFX��,����������1DWLYH�GLDOHFW�HIIHFWV�LQ�QRQ�QDWLYH�SURGXFWLRQ�DQG�SHUFHSWLRQ�RI�YRZHOV��
3K'�WKHVLV��8QLYHUVLW\�RI�7RURQWR�� 

5DQ�� 4�� �������� %LDQ\L� \X� IHQKXD�� -LDRGD� \DQJEHQ� VKLMLDR� [LD� GH� %HLMLQJKXD� VH\LQ� JHMX�
>9DULDWLRQV� DQG� GLIIHUHQWLDWLRQV�� 3ORVLYH� SDWWHUQV� RI� %HLMLQJ� 0DQGDULQ� EDVHG� RQ� D� ODUJHU�
VDPSOH@��$SSOLHG�/LQJXLVWLFV������±���� 

6LPRQ��(���'HEDHQH��0��	�9DQ�+HUUHZHJKH��0����������7KH�HIIHFW�RI�/��UHJLRQDO�YDULDWLRQ�RQ�
WKH�SHUFHSWLRQ�DQG�SURGXFWLRQ�RI�VWDQGDUG�/��DQG�/��YRZHOV��)ROLD�/LQJXLVWLFD�����������±����� 

<DQ��0��0����������,QWURGXFWLRQ�WR�&KLQHVH�GLDOHFWRORJ\��0XQLFK��/,1&20�� 

:DQJ��+���.QLJKW��5��$���'LSSHU��/���$OGHUWRQ��5��	�$O\DK\D��5��6��:����������6\VWHPDWLF�UHYLHZ��
7KH�LGHQWLILFDWLRQ�RI�VHJPHQWDO�0DQGDULQ�DFFHQWHG�(QJOLVK�IHDWXUHV��6SHHFK�&RPPXQLFDWLRQ�
������������� 

=KDQJ��-���7DQ��:��	�6WUHOOXI��&����������6RFLRSKRQHWLFV�DQG�&KLQHVH��,Q��&��6WUHOOXI��HG���7KH�
5RXWOHGJH�KDQGERRN�RI�VRFLRSKRQHWLFV��SS�����±������$ELQJGRQ��5RXWOHGJH� 

  



<RX¶YH� QHYHU� VHHQ� QRZW� OLNH� LW�� 1DQR�SDUDPHWULF� 9DULDWLRQ� LQ� 1HJDWLYH� &RQFRUG� LQ�
1RUWKHUQ�%ULWLVK�'LDOHFWV�RI�(QJOLVK 
 
Oliver Cooney 
University of Cambridge 
� 
7KH�XVH�RI�WZR�PRUSKRORJLFDOO\�QHJDWLYH�HOHPHQWV�WR�H[SUHVV�D�VLQJOH�VHPDQWLFDOO\�QHJDWLYH�
PHDQLQJ�KDV�ORQJ�EHHQ�ODXGHG�DV�D�YLRODWLRQ�RI�ORJLF��WZR�QHJDWLYHV�ORJLFDOO\�HTXDO�D�SRVLWLYH��
WKXV�³,�GLGQ¶W�GR�QRWKLQJ´�VKRXOG�PHDQ�³,�GLG�VRPHWKLQJ�´�$V�VXFK��WKHVH�FRQVWUXFWLRQV²WHUPHG�
µ1HJDWLYH�&RQFRUG¶��1&�²KDYH�EHHQ�SUHVFULSWLYHO\�EDQQHG�LQ�(QJOLVK�IRU�PXFK�RI�LWV�PRGHUQ�
KLVWRU\��1HYHUWKHOHVV��DQ�RYHUZKHOPLQJ�QXPEHU�RI�VWXGLHV�KDYH�GHPRQVWUDWHG�WKH�VLJQLILFDQW�
DQG�SURGXFWLYH�XVH�RI�1&�DFURVV�D�ZLGH�UDQJH�RI�QRQ�VWDQGDUG�(QJOLVKHV��VHH�$QGHUZDOG�
�������������DQG�7RWWLH��������DV�FRPSUHKHQVLYH�H[DPSOHV���� 

<HW��GHVSLWH�WKH�SHUYDVLYHQHVV�RI�1&�LQ�YHUQDFXODU�(QJOLVKHV��YDULRXV�VRXUFHV��H�J���&KHVKLUH��
(GZDUGV�� DQG� :KLWWOH� �������� $QGHUZDOG� ������� ������� %HDO� DQG� &RUULJDQ� �������� KDYH�
FODLPHG�WKDW�UDWHV�RI�1&�DUH�IDU�ORZHU�LQ�WKH�1RUWK�RI�(QJODQG��$V�D�UHVXOW��V\VWHPDWLF�VWXG\�RI�
1RUWKHUQ� (QJOLVK� 1&� KDV� UHPDLQHG� FRQVLGHUDEO\� OLPLWHG�� 7KH� SUHVHQW� UHVHDUFK� DLPV� WR�
GHPRQVWUDWH� WKDW�� GHVSLWH� UHGXFHG� IUHTXHQF\�� 1RUWKHUQ� %ULWLVK� (QJOLVK� H[KLELWV� FOHDU��
V\VWHPDWLF�SDWWHUQV�LQ�WKH�XVH�RI�1&�±�SDWWHUQV�ZKLFK�DSSHDU�RQO\�ZKHQ�RQH�FRQVLGHUV�OH[LFDO�
GLIIHUHQFHV�EHWZHHQ�GLDOHFWV�WR�EH�PRUH�WKDQ�MXVW�OH[LFDO�� 

6HPDQWLFDOO\�HTXLYDOHQW�WR�µQRWKLQJ�¶�µQRZW¶�LV�D�SDQ�QRUWKHUQ�GLDOHFW�WHUP��'XH�WR�WKLV�VHPDQWLF�
HTXLYDOHQFH��SUHYLRXV�UHVHDUFK�KDV�FROODSVHG�WKHVH�WZR�LWHPV�LQWR�D�VLQJOH�YDULDEOH��GLVWLQFW�
RQO\�LQ�SURQXQFLDWLRQ��+RZHYHU��FRUSXV�DQDO\VLV�UHYHDOV�WKDW�E\�VHSDUDWLQJ�WKH�WZR�ZRUGV�LQWR�
GLVWLQFW�YDULDEOHV��WKH�IUHTXHQF\�RI�1&�XVLQJ�µQRZW¶��������RI�YLDEOH�FRQWH[WV��LV�VLJQLILFDQWO\�
KLJKHU�WKDQ�WKH�IUHTXHQF\�IRU� µQRWKLQJ¶��������RI�YLDEOH�FRQWH[WV���6XSSOHPHQWDU\�ILHOGZRUN�
ZLWK�QDWLYH�1RUWKHUQ�(QJOLVK�VSHDNHUV�UHYHDOV�D�VWURQJ�GLV�SUHIHUHQFH�IRU�WKH�XVH�RI� µQRZW¶�
ZLWKRXW�DQ�DGGLWLRQDO�YHUEDO�QHJDWRU��UHQGHULQJ�³,�GLG�QRZW´�FRQVLGHUDEO\�OHVV�DFFHSWDEOH�WKDQ�
³,�GLGQ¶W�GR�QRZW´�GHVSLWH�SUHVFULSWLYH�SUHVVXUH�LQ�IDYRXU�RI�WKH�IRUPHU��7DNHQ�WRJHWKHU��WKHVH�
UHVXOWV� VXJJHVW� WKDW� WKH� UHGXFWLRQ� RI� OH[LFDO� GLIIHUHQFHV� WR� SKRQRORJ\� DORQH� KDV� PDVNHG�
V\VWHPDWLF� GLIIHUHQFHV� LQ� 1&�� ZLWK� ORZ� UDWHV� RI� 1&� ZLWK� VWDQGDUG� (QJOLVK� QRPLQDOV� �H�J�� �
µQRWKLQJ¶��REVFXULQJ�WKH�KLJK�UDWHV�H[KLELWHG�E\�QRQ�VWDQGDUG�RQHV��H�J���µQRZW¶��� 

�7KHVH�UHVXOWV�DUH�FRQFRUGDQW�ZLWK�D�QRYHO�PLFUR�SDUDPHWULF�DFFRXQW�RI�1&��YLHZLQJ�V\QWDFWLF�
EHKDYLRXU�DV�EHLQJ�KHDYLO\�FRQGLWLRQHG�E\�LQGLYLGXDO�OH[LFDO�LWHPV��DV�DUJXHG�E\�'H�SUH]��������
IRU� )UHQFK�� )ROORZLQJ� 'H� SUH]�� 1&� LV� VHHQ� WR� UHVXOW� IURP� OH[LFDOO\� VSHFLILHG� SURSHUWLHV� RI�
QHJDWLYH�QRPLQDOV�ZKLFK�QHHG�QRW�EH�KRPRJHQRXV�DFURVV�WKH�FDWHJRU\�QRU�WKH�ODQJXDJH��$V�
D� UHVXOW�� ERWK� LQWHU��DQG� LQWUD�VSHDNHU� YDULDELOLW\� LQ� QHJDWLRQ�DUH�D� QDWXUDO� FRQVHTXHQFH�RI�
QHJDWLYH� ZRUGV� KDYLQJ� GLIIHUHQWLDO� VSHFLILFDWLRQV�� /RZHU� UDWHV� RI� 1&� LQ� 1RUWKHUQ� (QJOLVK�
VHHPLQJO\� VWHP� IURP� RQO\� RQH� QHJDWLYH� OH[LFDO� HQWU\²QRZW²EHLQJ� VSHFLILHG� WR� UHTXLUH�
DGGLWLRQDO�YHUEDO�QHJDWLRQ��1RQHWKHOHVV��1RUWKHUQ�GLDOHFWV�GHPRQVWUDWH�FRPSOH[��V\VWHPDWLF�
SDWWHUQV�RI�1&�ZLWKLQ�WKHLU�JUDPPDU�WKDW�FDQQRW�EH�H[SODLQHG�DV�PHUH�RSWLRQDOLW\�RU�DQRPDO\��
%XLOGLQJ�RQ�WKLV��LW�LV�DUJXHG�WKDW�JUHDWHU�DWWHQWLRQ�PXVW�EH�DIIRUGHG�WR�1RUWKHUQ�%ULWLVK�GLDOHFWV�
DQG�WR�YDULDWLRQ�EH\RQG�WKH�ZHOO�VWXGLHG�OH[LFDO�DQG�SKRQRORJLFDO�GLIIHUHQFHV��%\�FRQVLGHULQJ�
WKHVH�LQWHUDFWLQJ�IDFWRUV�DV�FRPSRQHQWV�ZLWKLQ�D�EURDGHU�FRQWH[W�RI�OLQJXLVWLF�GLYHUVLW\��ZH�FDQ�
FRQVWUXFW�PRUH�HIIHFWLYH�DQG�FRPSUHKHQVLYH�WKHRULHV�RI�ODQJXDJH�XVH��YDULDWLRQ��DQG�FKDQJH��� 

� � 

5HIHUHQFHV� 

$QGHUZDOG��/���������1HJDWLRQ�LQ�1RQ�VWDQGDUG�%ULWLVK�(QJOLVK��/RQGRQ��5RXWOHGJH� 

� 



$QGHUZDOG��/���������µ1HJDWLYH�FRQFRUG�LQ�%ULWLVK�(QJOLVK�GLDOHFWV¶��,Q�<��,\HLUL��(G���$VSHFWV�RI� 
(QJOLVK�1HJDWLRQ��SS�����������'2,��KWWSV���GRL�RUJ���������]�������DQG� 
� 

%HDOH��-��DQG�&RUULJDQ��.��3���������µ1R��1D\��1HYHU��1HJDWLRQ�LQ�7\QHVLGH�(QJOLVK¶��LQ�<��,\HLUL� 

�(G���$VSHFWV�RI�(QJOLVK�1HJDWLRQ��'2,��KWWSV���GRL�RUJ���������]�������EHD� 
� 

%LEHUDXHU��7��DQG�5REHUWV��,�������D��7KH�VLJQLILFDQFH�RI�ZKDW�KDVQ¶W�KDSSHQHG�>&RQIHUHQFH�

SUHVHQWDWLRQ@��'L*6�����/LVERQ��3RUWXJDO�� 

� 

%LEHUDXHU��7��DQG�5REHUWV��,�������E��µ7RZDUGV�D�SDUDPHWHU�KLHUDUFK\�IRU�DX[LOLDULHV��GLDFKURQLF�

FRQVLGHUDWLRQV�¶�&23L/����SS�����������,661������������� 

� 

&KHVKLUH��-���(GZDUGV��9���:KLWWOH��3���������µ1RQ�VWDQGDUG�(QJOLVK�DQG�GLDOHFW�OHYHOOLQJ¶��LQ�-�� 
0LOUR\�DQG�/��0LOUR\��(GV���5HDO�(QJOLVK��7KH�*UDPPDU�RI�(QJOLVK�'LDOHFWV�LQ�WKH�%ULWLVK�,VOHV��

/RQGRQ��/RQJPDQ��SS�������� 

� 

'H�SUH]��9���������µ$WRPV�RI�QHJDWLRQ��DQ�RXWVLGH�LQ�PLFUR�SDUDPHWULF�DSSURDFK�WR�QHJDWLYH�

FRQFRUG¶�� LQ� 3�� /DUULYH� H�� DQG� 5�� ,QJKDP� �(GV��� 7KH� (YROXWLRQ� RI� 1HJDWLRQ�� %H\RQG� WKH�

-HVSHUVHQ� 

&\FOH��SS�����������'2,��KWWSV���GRL�RUJ��������������������������� 

� 

5REHUWV��,���������µ2Q�WKH�QDWXUH�RI�V\QWDFWLF�SDUDPHWHUV��D�SURJUDPPH�IRU�UHVHDUFK¶��LQ�&��
*DOYHV�� 6�� &\ULQR�� 5�� /RSH]�� -�� $YHODU� �HGV��� 3DUDPHWHU� 7KHRU\� DQG� /LQJXLVWLF� &KDQJH��

2[IRUG��283��SS���������� 

� 

7RWWLH�� *�� ������� 1HJDWLRQ� LQ� (QJOLVK� VSHHFK� DQG� ZULWLQJ�� D� VWXG\� LQ� YDULDWLRQ�� /RQGRQ��
$FDGHPLF�3UHVV� 
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$�&RPSUHKHQVLYH�0RUSKRSKRQRORJLFDO�$QDO\VLV�RI�'LPLQXWLYH�'HULYDWLRQ�LQ�$UDELF 

Maisarah M Almirabi 
8PP�$O�4XUD�8QLYHUVLW\ 
 
 

�,QWURGXFWLRQ�� 

'LPLQXWLYH�GHULYDWLRQ� LQ�$UDELF��D�PRUSKRSKRQRORJLFDO�SURFHVV�\LHOGLQJ� IRUPV� WKDW�SULPDULO\�
GHQRWH�GLPLQXWLRQ� LQ�VL]H�RU�TXDQWLW\�� H[KLELWV�D� ULFK� WDSHVWU\�RI�VWUXFWXUDO�FRPSOH[LWLHV� WKDW�
H[WHQG�EH\RQG�VLPSOH�VHPDQWLF�UHGXFWLRQ��7KLV�VWXG\�HQGHDYRUV�WR�SURYLGH�D�FRPSUHKHQVLYH�
DQG�WKHRUHWLFDOO\�LQIRUPHG�DQDO\VLV�RI�WKHVH�LQWULFDWH�SDWWHUQV��DGGUHVVLQJ�WKH�IROORZLQJ�SLYRWDO�
UHVHDUFK� TXHVWLRQV��:KDW� LV� WKH� IXOO� H[WHQW� RI� W\SRORJLFDO� GLYHUVLW\� LQ� GLPLQXWLYH� VWUXFWXUHV�
DWWHVWHG� ZLWKLQ� WKH� $UDELF� OLQJXLVWLF� FRUSXV"� :KDW� PRUSKRSKRQRORJLFDO� PHFKDQLVPV� DQG�
FRQVWUDLQWV� DFFRXQW� IRU� WKH� LQIOHFWLRQDO� DQG� GHULYDWLRQDO� SURFHVVHV� REVHUYHG� LQ� $UDELF�
GLPLQXWLYHV"�+RZ�FDQ�WKH�REVHUYHG�FRQYHUJHQFH�RI�GLYHUVH�URRW�DQG�VWHP�VWUXFWXUHV�LQWR�D�
ILQLWH�VHW�RI�GLPLQXWLYH�IRUPV�EH�H[SODLQHG�ZLWKLQ�D�XQLILHG�WKHRUHWLFDO�IUDPHZRUN"� 

/LWHUDWXUH�5HYLHZ�� 

([LVWLQJ�VFKRODUVKLS�KDV�LOOXPLQDWHG�YDULRXV�IDFHWV�RI�$UDELF�GLPLQXWLYH�PRUSKRORJ\��6HPLQDO�
ZRUNV�E\�$O�+DPODDZL���������$EGXO�*KDQL���������DQG�$O�6DPDUUDL��������KDYH�HVWDEOLVKHG�
WKH�IRXQGDWLRQDO�VHPDQWLF�IXQFWLRQ�RI�GLPLQXWLYHV��HOXFLGDWLQJ�WKHLU�UROH�LQ�VLJQLI\LQJ�VPDOOQHVV�
�H�J���XPDLU�µQLFNQDPH¶���XPDU�µSURSHU�QDPH¶���,QYHVWLJDWLRQV�E\�$O�6LHHG\��������DQG�+DPLG�
DQG�)DLT��������KDYH�EURDGHQHG�WKH�VFRSH�RI�GLPLQXWLYH�DSSOLFDWLRQ�WR�HQFRPSDVV�GLYHUVH�
SDUWV�RI�VSHHFK��LQFOXGLQJ�SUHSRVLWLRQV�DQG�GHPRQVWUDWLYH�SURQRXQV��DQG�KDYH�KLJKOLJKWHG�WKH�
VLJQLILFDQFH�RI� LQIL[DWLRQ�DV�D� IRUPDWLYH�PHFKDQLVP��:DWVRQ��������KDV�RIIHUHG�D� ULJRURXV�
SKRQRORJLFDO�DQDO\VLV�RI�GLPLQXWLYH�WHPSODWHV�LQ�0RGHUQ�6WDQGDUG�$UDELF��06$���HPSOR\LQJ�
DXWRVHJPHQWDO� UHSUHVHQWDWLRQV� DQG� FRQVWUDLQW�EDVHG� IUDPHZRUNV�� 0F&DUWK\� DQG� 3ULQFH�
�������KDYH�H[SORUHG� WKH�PRUDLF�XQGHUSLQQLQJV�RI�GLPLQXWLYH� IRUPDWLRQ��GHPRQVWUDWLQJ� WKH�
SUHVHUYDWLRQ� RI� LDPELF� UK\WKP� LUUHVSHFWLYH� RI� EDVH� IRUP� VWUXFWXUH�� 0F&DUWK\� ������� KDV�
IRFXVHG�RQ� LDPELF� GLPLQXWLYH�SDWWHUQV��QRWLQJ� WKH� UHWHQWLRQ�RI� VHJPHQWDO� LQWHJULW\�DQG� WKH�
V\VWHPDWLF�LPSOHPHQWDWLRQ�RI�JOLGH�LQVHUWLRQ�DQG�YRZHO�VKLIWV��5HFHQW�UHVHDUFK�E\�-DUDGDW�DQG�
$ONKDZDMD� ������� KDV� FKDOOHQJHG� WKH� SXUHO\� LQIOHFWLRQDO� YLHZ� RI� GLPLQXWLYHV�� SRVLWLQJ� D�
GHULYDWLRQDO�GLPHQVLRQ�WKDW�HQFRPSDVVHV�VHPDQWLF�VKLIWV�EH\RQG�PHUH�GLPLQXWLRQ��+RZHYHU��
D�V\VWHPDWLF��FRUSXV�GULYHQ�LQYHVWLJDWLRQ�WKDW�V\QWKHVL]HV�WKHVH�GLVSDUDWH�REVHUYDWLRQV�DQG�
DGGUHVVHV�WKH�IXOO�VSHFWUXP�RI�GLPLQXWLYH�W\SRORJLHV�UHPDLQV�FRQVSLFXRXVO\�DEVHQW�� 

0HWKRGRORJ\�� 

7KLV� VWXG\� DGRSWV� D� FRUSXV�EDVHG� DSSURDFK�� OHYHUDJLQJ� WKH� $OVKDPHOD� GLJLWDO� OLEUDU\�� D�
FRPSUHKHQVLYH� UHSRVLWRU\�RI� DSSUR[LPDWHO\� ������$UDELF� WH[WV� ���PLOOLRQ�SDJHV��� WR� H[WUDFW�
GLPLQXWLYH�WRNHQV��7KH�VHDUFK�TXHU\تصغیر���>WD6ݓL�U@�µGLPLQXWLYH¶��ZDV�ILOWHUHG�WR�LVRODWH�OLQJXLVWLF�
WH[WV��HQVXULQJ�WKH�UHOHYDQFH�RI�H[WUDFWHG�GDWD��&RQWH[WXDO�DQDO\VLV�ZDV�HPSOR\HG�WR�YDOLGDWH�
WKH� GLPLQXWLYH� VWDWXV� RI� HDFK� WRNHQ�� ZLWK� UHSHDWHG� DQG� LUUHOHYDQW� HQWULHV� H[FOXGHG��
0RUSKRSKRQRORJLFDO� UHSUHVHQWDWLRQV� ZHUH� FRQVWUXFWHG� XVLQJ� 0F&DUWK\¶V� �������
DXWRVHJPHQWDO�IUDPHZRUN��HOXFLGDWLQJ�QRQ�FRQFDWHQDWLYH�PRUSKRORJ\�DQG�VWUHVV�SODFHPHQW��
$OPLUDEL¶V� ������� PRUSKHPH� DOLJQPHQW� PHWKRGRORJ\� ZDV� DGDSWHG� WR� LOOXVWUDWH� VWUXFWXUDO�
FRUUHVSRQGHQFHV��ZKLOH�(LVHOH�DQG�%LVHOH¶V��������PRUSKRORJLFDO�UXOH�V\VWHP�ZDV�XWLOL]HG�WR�
GHOLQHDWH�GLPLQXWLYH�LQIOHFWLRQ�DQG�V\OODEOH�VWUXFWXUH�� 

5HVXOWV�� 

7KH� DQDO\VLV� UHYHDOV� D� W\SRORJLFDOO\� GLYHUVH� DUUD\� RI� GLPLQXWLYH� VWUXFWXUHV�� FDWHJRULFDOO\�
GLIIHUHQWLDWHG�E\�URRW�VWUXFWXUH�DQG�PHWULFDO�RUJDQL]DWLRQ��'LV\OODELF�LDPELF�GLPLQXWLYHV��H�J����



�TDOE@��DUH�GHULYHG�IURP�WULSDUWLWH�URRWV��ZKLOH�WULV\OODELF�DPSKLEUDFKLF�IRUPV<�قلب���@TXODME<�قلُیب
DULVH� IURP� WULSDUWLWH� URRWV� ZLWK� IHPLQLQH� PDUNHUV� �H�J��� �حُبیلھ >ƫXEDMOD@� �� �حبلى >ƫXEOD@�� RU�
TXDGULSDUWLWH�URRWV��H�Jݤ<�جًعیَفر���XݧDMILU@��ݤ<�جعفر�DݧIDU@���7ULV\OODELF�DQDSDHVWLF�GLPLQXWLYHV�DUH�
DWWHVWHG�LQ�ILYHVHJPHQW�URRW�GHULYDWLRQV��H�Jݧ<�عصَُیفیِر���X6DMIL�U@��ݧ<�عصفور�D6IX�U@���7HWUDV\OODELF�
TXDUWXV�SDHRQLF�GLPLQXWLYHV�RULJLQDWH�IURP�VL[�VHJPHQW�URRWV��H�Jزُعَیفِران����>]XݧDMILUD�Q@��� زعفران�
>]DݧIDUD�Q@���DQG� WHWUDV\OODELF�VHFXQGXV�SDHRQLF�GLPLQXWLYHV� IURP� WKUHH�VHJPHQW� URRWV�ZLWK�
IHPLQLQH�PDUNHUV�RU�IRXU�VHJPHQW�URRWV�ZLWKRXW��H�Jݦ<�أسَُ◌یوِرة���XVDMZLUDK@��ݦ<�أسورة�XVZDUDK@��
�DETDUL@���$�FRQVLVWHQW�VWUXFWXUDO�IHDWXUH�LV�WKH�SUHVHQFH�RI�>X@�DV�WKHݧ<�عبقري���@XEDMTLULݧ<�عُبیَقِري
LQLWLDO� YRZHO� DQG� >DM@� DV� D�PHGLDO� JOLGH��0RUHRYHU�� WKH� VWXG\� GHPRQVWUDWHV� WKDW� GLPLQXWLYH�
DIIL[DWLRQ�LV�D�QRQ�OLQHDU�SURFHVV��LQYROYLQJ�WKH�V\VWHPDWLF�GLVSHUVDO�RI�VHJPHQWV�DFURVV�WKH�
GHULYHG�IRUP�� 

'LVFXVVLRQ�� 

7KH� ILQGLQJV� UHYHDO� D� V\VWHPDWLF� SKRQRORJLFDO� RUJDQL]DWLRQ� FKDUDFWHUL]HG� E\� FRQVLVWHQW�
DOWHUQDWLRQ�EHWZHHQ�FORVHG�DQG�RSHQ�V\OODEOHV�LQ�GLPLQXWLYH�IRUPV��7KH�FRQVLVWHQW�JHPLQDWLRQ�
RI� YRZHOV� LQ� VWUHVVHG� ILQDO� V\OODEOHV�VXJJHVWV� D� UREXVW�SKRQRORJLFDO� FRQVWUDLQW��7KLV� VWXG\�
H[WHQGV� EH\RQG� SULRU� UHVHDUFK� E\� SURYLGLQJ� D� FRPSUHKHQVLYH�� FRUSXV�GULYHQ� W\SRORJ\� RI�
GLPLQXWLYH� VWUXFWXUHV�� DFFRXQWLQJ� IRU� D� ZLGHU� UDQJH� RI� URRW� FRQILJXUDWLRQV� DQG� PHWULFDO�
SDWWHUQV�� 7KH� REVHUYHG� FRUUHVSRQGHQFH� EHWZHHQ� URRW� VHJPHQWV� DQG� JUDSKHPLF�
UHSUHVHQWDWLRQ� UDLVHV� SURIRXQG� TXHVWLRQV� UHJDUGLQJ� WKH� FRJQLWLYH� DQG� FRQFHSWXDO�
XQGHUSLQQLQJV� RI�$UDELF�PRUSKRORJ\��7KLV� VWXG\� WKXV�SURPSWV� IXUWKHU� LQYHVWLJDWLRQ� LQWR� WKH�
LQWHUSOD\� EHWZHHQ� SKRQRORJLFDO� FRQVWUDLQWV�� PRUSKRORJLFDO� SURFHVVHV�� DQG� WKH� FRJQLWLYH�
UHSUHVHQWDWLRQ� RI� $UDELF� URRW� VWUXFWXUHV�� $GGLWLRQDOO\�� WKH� UROH� RI� SURVRGLF� WHPSODWHV� LQ�
RUJDQL]LQJ�GLPLQXWLYH�IRUPV�ZDUUDQWV�IXUWKHU�H[SORUDWLRQ�ZLWKLQ�IUDPHZRUNV�VXFK�DV�2SWLPDOLW\�
7KHRU\�� 

&RQFOXVLRQ�� 

7KLV�VWXG\�SURYLGHV�D�ULJRURXV�PRUSKRSKRQRORJLFDO�DQDO\VLV�RI�GLPLQXWLYH�GHULYDWLRQ�LQ�$UDELF��
GHPRQVWUDWLQJ� WKH� FRPSOH[� LQWHUDFWLRQ� EHWZHHQ� URRW� VWUXFWXUH�� PHWULFDO� WHPSODWHV�� DQG�
SKRQRORJLFDO�FRQVWUDLQWV��%\�HPSOR\LQJ�D�FRPSUHKHQVLYH�GDWDVHW�DQG�VRSKLVWLFDWHG�DQDO\WLFDO�
PHWKRGRORJLHV��WKLV�UHVHDUFK�FRQWULEXWHV�WR�D�GHHSHU�XQGHUVWDQGLQJ�RI�$UDELF�PRUSKRORJ\�DQG�
SKRQRORJ\��)XWXUH�UHVHDUFK�VKRXOG�GHOYH�LQWR�WKH�FRJQLWLYH�DQG�SV\FKROLQJXLVWLF�GLPHQVLRQV�
RI� GLPLQXWLYH� IRUPDWLRQ�� DV� ZHOO� DV� WKH� GLDFKURQLF� HYROXWLRQ� RI� WKHVH� SDWWHUQV�� DQG� WKHLU�
LPSOLFDWLRQV�IRU�EURDGHU�W\SRORJLFDO�VWXGLHV�RI�GLPLQXWLYH�V\VWHPV� 

 

  



7RZDUGV�D�'HVFULSWLRQ�RI�%ODFN�+LEHUQR�(QJOLVKHV� 
%ULFRODJH�DQG�WKH�'LIIXVLRQ�RI�)HDWXUHV 
 
Liam Ó hÍr 
Queen Mary University London 
 
� 

:KLOH�%ODFN�DQG�0L[HG�5DFH�SHRSOH�KDYH�EHHQ�SDUW�RI�WKH�,ULVK�SRSXODWLRQ�IRU�VRPH�WLPH��DQ�
LQFUHDVH�LQ�PLJUDWLRQ�WR�,UHODQG�LQ�WKH���VW�&HQWXU\�KDV�FUHDWHG�WKH�FRQGLWLRQV�IRU�PRUH�VWDEOH�
%ODFN�VRFLDO�QHWZRUNV�URRWHG�LQ�VSHFLILF�XUEDQ�DUHDV��SDUWLFXODUO\�LQ�'XEOLQ�DQG�WKH�VXUURXQGLQJ�
³FRPPXWHU�EHOW´��&HQWUDO�6WDWLVWLFV�2IILFH�,UHODQG��������������������7KLV�FRQXUEDWLRQ�LV�QRZ�
DW�WKH�FHQWUH�RI�D�JURZLQJ�QDWLRQDO�%ODFN�DQG�,ULVK�FXOWXUH��ZKHUHLQ�QHZ�VSHDNLQJ�VW\OHV�DUH�
HPHUJLQJ�WKDW�EOHQG�%ODFN�LGHQWLW\�ZLWK�,ULVK�LGHQWLW\��DQG�YLFH�YHUVD��7KLV�VWXG\�VHHNV�WR�EHJLQ�
D�YDULDWLRQLVW�GHVFULSWLRQ�RI�%ODFN�+LEHUQR�(QJOLVKHV�DFURVV�,UHODQG��WDNLQJ�WKH�*UHDWHU�'XEOLQ�
$UHD��*'$��DV�D�VWDUWLQJ�SRLQW�� 

7R�WKLV�HQG��,�SUHVHQW�UHFRUGLQJV�RI����VSHDNHUV�IURP�WKUHH�FRPPXQLW\�SRGFDVWV��7KH� 
%ODFN�	�,ULVK�3RGFDVW��'LRS�HW�DO�����������,I�,�6SHDN�3RGFDVW��'RQJR������3UHVHQW���DQG�*HW�
WKH�*LVW�3RGFDVW��:LOOLDPV�HW�DO������3UHVHQW���$OO�VSHDNHUV�KDYH�JURZQ�XS�LQ�WKH�*'$��DQG�
SRGFDVW�HSLVRGHV�UDQJH�LQ�GXUDWLRQ�EHWZHHQ�DSSUR[�����±����PLQV��$OWKRXJK�WKHVH�UHFRUGLQJV�
FRPH� IURP� D� SHUIRUPDWLYH� FRQWH[W�� WKH\� DUH� DGYDQWDJHRXV� DV� WKH\� IHDWXUH� D� VDPSOH� RI�
DGROHVFHQW� WR�PLGGOH�DJHG�VSHDNHUV� IURP�DFURVV� WKH�*'$��ZKHUH�%ODFN� ,ULVK� LGHQWLW\�DQG�
FXOWXUH�LV�RIWHQ�WKH�PDLQ�WRSLF�RI�FRQYHUVDWLRQ��� 

)URP�WKHVH�GDWD��,�VKRZ�WKDW�\RXQJHU�VSHDNHUV�ZKR�KDYH�JURZQ�XS�LQ�D�WLPH�RI�GHQVHU�%ODFN�
FRPPXQLWLHV� GUDZ� RQ� HQUHJLVWHUHG� OHFWV� DVVRFLDWHG� ZLWK� H[LVWLQJ� %ODFN� FXOWXUHV� ±� HLWKHU�
$IULFDQ�$PHULFDQ�/DQJXDJH��$$/��.LQJ�������RU�0XOWLFXOWXUDO�/RQGRQ�(QJOLVK��0/(��&KHVKLUH�
HW�DO���������EOHQGLQJ�WKHP�ZLWK�ORFDO�,ULVK�IHDWXUHV�WR�DFKLHYH�D�VSHFWUXP�RI�%ODFN�,ULVK�VW\OHV�
YLD�D�SURFHVV�RI�EULFRODJH��+HEGLJH�������(FNHUW��������7KLV�FRUURERUDWHV�SUHYLRXV�ILQGLQJV�
WKDW�GHPRJUDSKLF�VLPLODULW\�PD\�DFW�D�YHKLFOH�IRU�GLIIXVLRQ�DFURVV�QRQFRQWLJXRXV�XUEDQ�DUHDV�
�VHH� ,OEXU\� HW� DO� ������� 2I� WKHVH� WZR�� 0/(� IHDWXUHV� DUH� PRUH� FRPPRQ� LQ� WKH� GDWD�� DQG�
WKHUHIRUH�DUH�WKH�IRFXV�RI�WKLV�LQLWLDO�VWXG\�� 

)RFXVVLQJ�RQ�WKUHH�IHDWXUHV�RI�LQWHUHVW�±�*226(�IURQWLQJ�DQG�WKH�QHDU�PRQRSKWKRQJLVDWLRQ�
RI�)$&(�DQG�35,&(�±�,�VKRZ�WKDW�0/(�IHDWXUHV�DUH�PRVW�DGYDQFHG�DPRQJ�\RXQJ�PHQ�DFWLYH�
LQ�WKH�KLS�KRS�LQGXVWU\��ZKLFK�LV�KLJKO\�QHWZRUNHG�ZLWK�WKH�LQGXVWU\�LQ�%ULWDLQ��7KHVH�IHDWXUHV�
QHYHUWKHOHVV�DSSHDU�LQ�WKH�VSHHFK�RI�LQGLYLGXDOV�IURP�DFURVV�WKH�*'$��VXJJHVWLQJ�WKDW�0/(�
IHDWXUHV�PD\�KDYH�GLIIXVHG�YLD�LQGXVWU\�QHWZRUNV�DFURVV�WKH�,ULVK�6HD�DQG�WKHQ�GLIIXVHG�IXUWKHU�
YLD�ORFDO�,ULVK�QHWZRUNV��� 

$V�ZHOO�DV�RIIHULQJ�D�ZLQGRZ�LQWR�WKH�IRUPDWLRQ�RI�D�QHZ�DQG�XQGHVFULEHG�YDULHW\��RU�YDULHWLHV��
RI�(QJOLVK�� WKLV�VWXG\�RIIHUV�FUXFLDO� LQVLJKWV� LQWR� WKH� LQWHUDFWLRQ�RI� WZR�FRQWHPSRUDU\�FURVV�
ERUGHU�WUHQGV�±�PLJUDWLRQ�DQG�LQWHUQDWLRQDO�FRPPXQLWLHV�RI�SUDFWLFH�±�DQG�WKHLU�LPSOLFDWLRQV�
IRU�ODQJXDJH�YDULDWLRQ�DQG�FKDQJH�RQ�ORFDO�VFDOHV��,�VXEVHTXHQWO\�FDOO�IRU�LQFUHDVHG�DWWHQWLRQ�
LQ�WKH�ILHOG�WR�YDULDWLRQ�LQ�OHVVHU�VWXGLHG�UHJLRQV��DQG�%ODFN�+,EHUQR�(QJOLVKHV�LQ�SDUWLFXODU�� 

� � 
5HIHUHQFHV� 

&HQWUDO� 6WDWLVWLFV� 2IILFH� ,UHODQG� �������� &HQVXV� ������ 9ROXPH� �� ±� (WKQLF� RU� &XOWXUDO�
%DFNJURXQG��LQFOXGLQJ�WKH�,ULVK�7UDYHOOHU�&RPPXQLW\���6WDWLRQDU\�2IILFH��'XEOLQ��,UHODQG�� 
>DFFHVVHG�RQOLQH�0DUFK������� 
KWWSV���ZZZ�FVR�LH�HQ�PHGLD�FVRLH�FHQVXV�FHQVXV����UHVXOWV�YROXPH��YROB�B����BFRP�
SOHWH�SGI@� 



&HQWUDO�6WDWLVWLFV�2IILFH�,UHODQG���������&HQVXV�������9ROXPH���±�(WKQLFLW\�DQG�,ULVK�7UDYHOOHUV��
6WDWLRQDU\�2IILFH��'XEOLQ��,UHODQG��>DFFHVVHG�RQOLQH�0DUFK������� 
KWWSV���ZZZ�FVR�LH�HQ�PHGLD�FVRLH�UHOHDVHVSXEOLFDWLRQV�GRFXPHQWV�SRSXODWLRQ������&K�
DSWHUB�B(WKQLFLW\BDQGBLULVKBWUDYHOOHUV�SGI@� 

&HQWUDO� 6WDWLVWLFV� 2IILFH� ,UHODQG� ������� &HQVXV� ������0LJUDWLRQ� DQG� 'LYHUVLW\�� 6WDWLRQDU\�
2IILFH�� 'XEOLQ�� ,UHODQG�� >DFFHVVHG� RQOLQH� 0DUFK� ������
KWWSV���ZZZ�FVR�LH�HQ�UHOHDVHVDQGSXEOLFDWLRQV�HS�S�
FSVU�FHQVXVRISRSXODWLRQ����VXPPDU\UHVXOWV�PLJUDWLRQDQGGLYHUVLW\�@� 

&KHVKLUH��-���.HUVZLOO��3���)R[��6���	�7RUJHUVHQ��(����������&RQWDFW��WKH�IHDWXUH�SRRO�DQG�WKH�
VSHHFK� FRPPXQLW\�� 7KH� HPHUJHQFH� RI� 0XOWLFXOWXUDO� /RQGRQ� (QJOLVK�� -RXUQDO� RI�
6RFLROLQJXLVWLFV������������������ 

'LRS��/���$GH��$���%DQNROH��)���2GRHPHQH��%���+RVWV���������������7KH�%ODFN�	�,ULVK�3RGFDVW�
>$XGLR�3RGFDVW@��57e��>KWWSV���ZZZ�UWH�LH�UDGLR�SRGFDVWV�VHULHV�������EODFN�LULVK�@� 

'RQJR��*���+RVW��������3UHVHQW��,I�,�6SHDN�>$XGLR�DQG�9LGHR�3RGFDVW@��'RQJR�3URGXFWLRQV��
<RX7XEH��>KWWSV���ZZZ�\RXWXEH�FRP�#GRQJRSURGXFWLRQV�����@� 

(FNHUW��3����������7KUHH�ZDYHV�RI�YDULDWLRQ�VWXG\��7KH�HPHUJHQFH�RI�PHDQLQJ�LQ�WKH�VWXG\�RI�
VRFLROLQJXLVWLF�YDULDWLRQ��$QQXDO�UHYLHZ�RI�$QWKURSRORJ\������������������ 

+HEGLJH��'����������6XEFXOWXUH��7KH�0HDQLQJ�RI�6W\OH��/RQGRQ��5RXWOHGJH�� 

,OEXU\��&���*ULHYH��-���	�+DOO��'����������8VLQJ�VRFLDO�PHGLD�WR�LQIHU�WKH�GLIIXVLRQ�RI�DQ�XUEDQ�
FRQWDFW�GLDOHFW��$�FDVH�VWXG\�RI�0XOWLFXOWXUDO�/RQGRQ�(QJOLVK��-RXUQDO�RI�6RFLROLQJXLVWLFV���������
������� 

.LQJ�� 6�� �������� )URP�$IULFDQ�$PHULFDQ� YHUQDFXODU� (QJOLVK� WR�$IULFDQ�$PHULFDQ� ODQJXDJH��
5HWKLQNLQJ�WKH�VWXG\�RI�UDFH�DQG�ODQJXDJH�LQ�$IULFDQ�$PHULFDQV¶�VSHHFK��$QQXDO�5HYLHZ�RI�
/LQJXLVWLFV����������������� 

:LOOLDPV��3���2GXMHEH��5��5L��5���+RVWV��������3UHVHQW���*HW�WKH�*LVW�3RGFDVW�>$XGLR�DQG� 
9LGHR�3RGFDVW@��<RX7XEH��>KWWSV���ZZZ�\RXWXEH�FRP�#*HWWKHJLVWSRGFDVW@� 

 

  



New dialect formation in New Zealand Englishes: 
Laryngeal effects of donor dialect and substrate 
 
.DWDOLQ�%DORJQp�%pUFHV 
3i]PiQ\�3pWHU�&DWKROLF�8QLYHUVLW\��%XGDSHVW��+XQJDU\ 
DQG�&DWKROLF�8QLYHUVLW\�LQ�5XåRPEHURN��6ORYDNLD 
 
(ULND�6DMWyV 
3i]PiQ\�3pWHU�&DWKROLF�8QLYHUVLW\��%XGDSHVW��+XQJDU\ 
 
It is well-documented that, universally, vowels are shorter before voiceless/fortis consonants 
± this is the so-called Voicing Effect (VE). Cross-linguistically, its size is found larger in English 
than elsewhere. More recently, research on the English VE has turned to its size in 
spontaneous speech (rather than wordlist data) and to its non-uniformity in English varieties. 
Tanner et al. (2020) identify a scale on which, roughly speaking, the VE size is larger in the 
US than in England than in Scotland. As we also note similar dialectal variation in prevocalic 
voice onset time (VOT) (US > England > Scotland, for both fortes and lenes), this indicates 
that the VE and VOT correlate (and a phonological explanation is available in terms of 
prevocalic vs coda VOT and the functional load of vowel length in a variety ± see Balogné 
Bérces & Sajtós 2025). 

We aim to contribute to this research trend with the investigation of New Zealand Englishes 
(NZE) ± 3ƗNHKƗ�(QJOLVK��3(��DQG�0ƗRUL�(QJOLVK��0(��± crucially missing from the VE scale, 
and being in the last stage of new dialect formation (Schneider 2003). We also examine 
ZKHWKHU�WKH�VXEVWUDWH�HIIHFW�VWLOO�DIIHFWV�WKH�9(�VL]H�DQG�RU�927�LQ�0(��7KH�0ƗRUL�ODQJXDJH�
only has a single series of tenuis obstruents, so initially, ME had unaspirated plosives; 
according to Maclagan & King (2007), however, both the frequency of aspiration and VOT 
duration have increased over time under the influence of PE, the donor dialect. The frequent 
affrication of /t/ in general NZE is also an important factor to consider as it leads to ORQJHU�927�
YDOXHV. 

The database comprises sound recording corpora of spontaneous NZE speech, whose 
relevant chunks are analysed in Praat. Vowel duration for seven vowels and VOT for fortis 
plosives are measured and compared in the two varieties. Statistical analyses are conducted 
using the lme4 package in R. Our research questions are as follows: 

 
1. Previous, small-scale studies find the VE in PE larger than in either BrE or AmE. Do our 

results confirm this in spontaneous speech data taken from a larger corpus? Where does this 
locate PE on the VE scale? Does this correlate with a relatively/considerably long VOT? 

2. Does ME preserve its weaker/less frequent aspiration as a substrate effect (Warren & 
Bauer 2004) in more recent, spontaneous speech data taken from a larger corpus? What is 
the average VE size, and where does this locate ME on the VE scale? 

 
2XU�UHVXOWV�VXSSRUW�WKH�ILUVW�K\SRWKHVLV�DV�1=(�LV�DW�WKH�PD[LPDO�HQG�RI�WKH�VFDOH�ZLWK�D�

JUHDW�9(�VL]H������������3�DQG� ORQJ�927�YDOXHV��$V�ZDV�H[SHFWHG�� WKH�9(�VL]H� LV�VPDOOHU�
FRPSDUHG�WR�WKH�UHVXOWV�RI�SUHYLRXV�VWXGLHV�GXH�WR�WKH�PRUH�VSRQWDQHRXV�VSHHFK�VW\OH��927�

 
3 Values below zero are fractions (the clipping of pre-fortis vowels compared to their non-pre-fortis peers ± duration of Vpre-

fortis divided by duration of Vnon-pre-fortis), while values above 1 are ratios (the effect of voicing/lenisness ± duration of Vnon-pre-

fortis divided by duration of Vpre-fortis). Since previous literature works with either one or the other, we specify both in our results. 



LV����PV� IRU�3ƗNHKƗ�VSHDNHUV�� FRQVLVWHQW�ZLWK�SUHYLRXV�PHDVXUHPHQWV� �0DFODJDQ�	�.LQJ�
������ 

5HJDUGLQJ�RXU�VHFRQG�UHVHDUFK�TXHVWLRQ��0(�LV�DW�WKH�ORZHU�HQG�RI�WKH�VFDOH�ZLWK�D�VPDOO�
9(�VL]H�������������EXW�UHODWLYHO\�ORQJ�927��:H�REVHUYH�ZHDNHU�DVSLUDWLRQ�EXW�QR�XQDVSLUDWHG�
WRNHQV��ZKLFK� LQGLFDWHV� WKDW� WKH�VXEVWUDWH�HIIHFW� LV� VWLOO�SUHVHQW�EXW� WKH�GRQRU�GLDOHFW�KDV�D�
VWURQJ� LQIOXHQFH��$V� D� UHVXOW�� SORVLYHV� DUH� DVSLUDWHG� GXH� WR� WKH� GRQRU� GLDOHFW� EXW� 9(� VL]H�
UHPDLQV�ORZ�EHFDXVH�RI�WKH�VXEVWUDWH�HIIHFW� 

$V� D� SKHQRPHQRQ� DIIHFWLQJ� ERWK�3(� DQG�0(�� SORVLYHV� DUH� IUHTXHQWO\� DIIULFDWHG��ZKLFK�
FRQIRUPV�WR�SUHYLRXV�ILQGLQJV��,W�LV�D�KLJKO\�LQIOXHQWLDO�IDFWRU�UHJDUGLQJ�927�GXUDWLRQ��DV�WKHUH�
LV�D�WHQGHQF\�IRU�IHPDOH�VSHDNHUV�WR�KDYH�PRUH�DIIULFDWHG�WRNHQV�DQG�ORQJHU�927�YDOXHV� 
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7HVWLQJ� +H[DJRQDO� )UHQFK� VSHDNHUV¶� VWUDWHJLHV� WR� UHIHU� WR� RFFXSDWLRQV� LQ� JHQHULF�
FRQWH[WV 
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7KLV�SDSHU�FRQWULEXWHV� WR�ZRUN�RQ�JUDPPDWLFDO�JHQGHU� �J�JHQGHU�� LQ� UHIHUHQFH� WR�KXPDQV��
H[DPLQLQJ�WKH�SURGXFWLRQ�RI�JHQGHUHG�DQG�QRQ�JHQGHUHG�QRXQ�SKUDVHV�LQ�+H[DJRQDO�)UHQFK�
LQ�WKH�FRQWH[W�RI�D�VSHHFK�HOLFLWDWLRQ�H[SHULPHQW�� 
5HVHDUFK� LQ� SV\FKROLQJXLVWLFV� VKRZV� WKDW� PDVFXOLQH� J�JHQGHU� WULJJHUV� D� PDOH� ELDV� LQ�
SHUFHSWLRQ��H�J���*\JD[�DQG�*DEULHO�������*\JD[�HW�DO���������7KHVH�ILQGLQJV�FKDOOHQJH�WKH�
EHOLHI�WKDW�PDVFXOLQH�J�JHQGHU�EHDUV�D�JHQHULF�UHIHUHQWLDO�IXQFWLRQ�EHFDXVH�LW�WHQGV�WR�OHDG�WR�
D�PDOH�PHQWDO�UHSUHVHQWDWLRQ��7KLV�JDYH�ULVH�WR�VWXGLHV�RQ��DQG�UHFRPPHQGDWLRQV�IRU��JHQGHU�
IDLU�ODQJXDJH��*)/��LQ�)UHQFK�DQG�RWKHU�ODQJXDJHV��H�J���6F]HVQ\�HW�DO��������.LP�HW�DO��������
DOVR� +&(� ������� ,Q� VSRNHQ� )UHQFK�� VWUDWHJLHV� LQFOXGH� WKH� XVH� RI� GRXEOH� IRUPV� �H�J��� OHV�
DFWULFHV�HW�OHV�DFWHXUV�µWKH�DFWUHVVHV�DQG�WKH�DFWRUV¶��RU�SOXUDO�FRPPRQ�JHQGHU�IRUPV��H�J���
OHV�SKRWRJUDSKHV�µWKH�SKRWRJUDSKHUV¶���ZKLFK�HIILFLHQWO\�UHGXFH�PDOH�ELDV��H�J���7LEEOLQ�HW�DO��
�������� 
*LYHQ�WKH�LQFUHDVH�RI�*)/�LQ�WKH�SXEOLF�GRPDLQ��6LPRQ�DQG�9DQKDO��������WKLV�VWXG\�H[DPLQHV�
WKH� VWUDWHJLHV� XVHG� E\� QDWLYH� VSHDNHUV� RI� +H[DJRQDO� )UHQFK� LQ� VSRQWDQHRXV� VSHHFK� WR�
GHVFULEH� RFFXSDWLRQV� LQ� JHQHULF� FRQWH[WV�� ,Q� SDUWLFXODU�� LW� WHVWV� WLPH�FRQVWUDLQHG� VSHHFK�
SURGXFWLRQ�LQ�WKH�FRQWH[W�RI�RQJRLQJ�FKDQJLQJ�DWWLWXGHV�DQG�H[SRVXUH�WRZDUGV�*)/�� 

1LQH�FRPPRQ�JHQGHU�QRXQV�ZHUH�FKRVHQ�IURP�0LVHUVN\�HW�DO���������QRUPLQJ�VWXG\�IRU�UROHV�
DQG�RFFXSDWLRQV��6WLPXOL�ZHUH�EDODQFHG�IRU�VWHUHRW\SLFDOLW\��PDVFXOLQH��IHPLQLQH��QHXWUDO��DQG�
GLVSOD\HG� DV� EDUH� QRXQV� RQ� YLUWXDO� IODVKFDUGV��7KH� DEVHQFH� RI� JHQGHU�PDUNLQJ� RQ� QRXQV�
OHDYHV� WKH� RSSRUWXQLW\� IRU� VSHDNHUV� WR� SURGXFH� JHQGHUHG� RU� QRQ�JHQGHUHG� IRUPV��7KLV� LV�
EHFDXVH� FRPPRQ� JHQGHU� ERWK� WDNHV� RXW� WKH� LQKHUHQW� PDVFXOLQH� JHQGHU� ELDV� DQG� DYRLGV�
SRWHQWLDO�JHQGHU�DJUHHPHQW�EHWZHHQ�WKH�VWLPXOL�DQG�SDUWLFLSDQWV¶�SURGXFWLRQV��7KH�H[SHULPHQW�
ZDV�EXLOW�RQ�*RULOOD�([SHULPHQW�%XLOGHU��KWWSV���JRULOOD�VF��� 
���SDUWLFLSDQWV�WRRN�SDUW�LQ�WKH�H[SHULPHQW��7KH\�KDG�ILIWHHQ�VHFRQGV�WR�UHDG�HDFK�IODVKFDUG�
DQG� GHVFULEH� WKH� RFFXSDWLRQV� GLVSOD\HG�� 3URGXFWLRQV� ZHUH� FRGHG� DV� JHQGHUHG� RU� QRQ�
JHQGHUHG�� $IWHU� WKH� VSHHFK� HOLFLWDWLRQ� SKDVH�� SDUWLFLSDQWV� ILOOHG� LQ� D� EDVLF� GHPRJUDSKLF�
TXHVWLRQQDLUH��D�TXHVWLRQQDLUH�RQ�DPELYDOHQW�VH[LVP�DQG�D�TXHVWLRQQDLUH�PHDVXULQJ�DWWLWXGH�
DQG�H[SRVXUH�WRZDUGV�*)/�� 
�:H�SUHGLFWHG�DQ�HIIHFW�RI�VWHUHRW\SLFDOLW\�VR�WKDW�VWHUHRW\SLFDOO\�PDVFXOLQH�QRXQV�WULJJHU�PRUH�
PDVFXOLQH� J�JHQGHU� SURGXFWLRQV� DQG� VWHUHRW\SLFDOO\� IHPLQLQH� QRXQV� WULJJHU�PRUH� IHPLQLQH�
JJHQGHU�SURGXFWLRQV��)XUWKHUPRUH��ZH�SUHGLFWHG� WKDW�VSHDNHUV�ZKR�KDYH�SRVLWLYH�DWWLWXGHV�
WRZDUGV�*)/�DQG�KDYH�KLJKHU�H[SRVXUH�WR�LW�WHQG�WR�DYRLG�JHQGHUHG�UHIHUHQFHV��6F]HVQ\�HW�
DO�� ������� <HW�� ZH� DOVR� SUHGLFWHG� WKDW� KDYLQJ� QRQ�VH[LVW� YLHZV� ZRXOG� QRW� EH� D� VXIILFLHQW�
FRQGLWLRQ�WR�SURGXFH�QRQ�JHQGHUHG�IRUPV��WR�WKH�H[WHQW�WKDW�PDVFXOLQH�JHQHULFV�UHPDLQHG�WKH�
GHIDXOW�VWUDWHJ\�XQWLO�UHFHQWO\����5HVXOWV�IURP�WKH�%D\HVLDQ�ORJLVWLF�UHJUHVVLRQ��ZLWK�SDUWLFLSDQWV�
DQG�LWHPV�DV�UDQGRP�LQWHUFHSWV��DUH�WZRIROG��)LUVW��\RXQJHU�SDUWLFLSDQWV�DUH�PRUH�OLNHO\�WR�XVH�
*)/�WKDQ�ROGHU�SDUWLFLSDQWV�RYHUDOO��6HFRQG��WKHUH�LV�DQ�LQWHUDFWLRQ�EHWZHHQ�DWWLWXGH�WRZDUGV�
*)/�DQG�JHQGHU�VWHUHRW\SH��$V�VKRZQ�LQ�)LJXUH����SRVLWLYH�DWWLWXGHV�WRZDUGV�*)/�RQO\�IDYRXUV�
LWV�XVH�ZKHQ�D�VRFLDO�VWHUHRW\SH�LV�SUHVHQW��L�H���IRU�PDOH��RU�IHPDOH�JHQGHUHG�RFFXSDWLRQV���
:KHQ�QR�VRFLDO�VWHUHRW\SH�LV�SUHVHQW��WKHVH�SDUWLFLSDQWV�XVH�WKH�PDVFXOLQH�J�JHQGHU�� 
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,Q�WKLV�SDSHU�,�SURSRVH�WKDW�LW�LV�WLPH�WR�ERWK�UHFRQVLGHU�WKH�XVH�RI�5HFHLYHG�3URQXQFLDWLRQ�LQ�
YDULDWLRQLVW�OLWHUDWXUH�DQG�LPSURYH�RXU�DSSURDFKHV�WR�XQGHUVWDQGLQJ�VRFLDO�VWUDWLILFDWLRQ�DQG�LWV�
UROH�LQ�ODQJXDJH�YDULDWLRQ��,W�LV�QRW�DQ�DQVZHU��EXW�HYLGHQFH�DJDLQVW�FXUUHQW�DSSURDFKHV�DQG�
VXJJHVWLRQ�RI�D�ZD\�IRUZDUGV�� 

7KH�SRVLWLRQ�RI�53� LQ�YDULDWLRQLVW� OLWHUDWXUH�KDV�EHHQ�FRQWHVWHG� IRU�PDQ\�\HDUV� �0DFDXOD\��
������7UXGJLOO�� ������� +RZHYHU�� WKHUH� DUH� VWLOO� WZR� IRXQGDWLRQDO� WKHRULHV� RI� 53� LQ�PRGHUQ�
YDULDWLRQLVW�ZRUN�����5HJLRQDO�YDULDWLRQ�LQ�(QJOLVK�DFFHQWV�GHFUHDVHV�XS�WKH�VRFLRHFRQRPLF�
VSHFWUXP� �:HOOV�� ������� ��� LQQRYDWLRQV� HQWHU� IURP� 6RXWK� (DVW� DFFHQWV� IXUWKHU� GRZQ� WKDW�
VSHFWUXP�DQG�WKHQ�GLIIXVH�DFURVV�WKH�FRXQWU\��7UXGJLOO��������WKRXJK�WKH�SHUYDGLQJ�FODLPV�RI�
QRQ�UHJLRQDOLW\� KDYH� UDUHO\�� LI� HYHU�� EHHQ� HPSLULFDOO\� WHVWHG�� $XWKRU� ������� VXEPLWWHG��
LQYHVWLJDWHG� WKUHH� SKRQRORJLFDO� YDULDEOHV� �VHH� ILJXUH� �� IRU� IXUWKHU� H[SODQDWLRQ� RI� WKH�
FRPSDULVRQ���1RUWK�(DVW�
53
�VSHDNHUV�GLG�QRW�VKRZ�)227�67587�DQG�75$3�%$7+��6LQFH�
WKHVH�DUH�QRW�UHFHQW�LQQRYDWLRQV�DQG�DUH�HVWDEOLVKHG�LQ�WKH�6RXWK�(DVW��ZH�ZRXOG�H[SHFW�WKHP�
WR�KDYH�IXOO\�GLIIXVHG�LQWR�53�LQ�DOO�UHJLRQV��7KH�PRUSKRORJLFDO�FRQGLWLRQLQJ�RI�WKH�*2$7�*2$/�
VSOLW�VKRZHG�WKDW�WKH�1RUWK�(DVW�SULYDWHO\�HGXFDWHG�VSHDNHUV�KDYH�HLWKHU�SURJUHVVHG�IXUWKHU�
LQ� WKH�FKDQJH� WKDQ�6RXWK�(DVW�VSHDNHUV�RU�KDYH�DFTXLUHG�D�VLPSOLILHG�YHUVLRQ�RI� WKH�VSOLW��
1HLWKHU�RI�WKHVH�SRVVLELOLWLHV�KROG�ZLWK�WKH�VXJJHVWLRQ�RI�FKDQJH�GLIIXVLQJ�DFURVV�WKH�FRXQWU\�
WR�PDNH�D�QRQ�UHJLRQDO�YDULHW\��,W� LV�DOVR�LPSRUWDQW� WR�QRWH�WKDW�WKH�VRFLDO�HQYLURQPHQW�WKDW�
FUHDWHG� 53� QR� ORQJHU� H[LVWV�� 7KH� QLQHWHHQWK� FHQWXU\� FRPELQHG� D� JHQHUDO� ULVH� LQ� DFFHQW�
LGHRORJ\��0XJJOHVWRQH���������DQG�WZR�JRYHUQPHQW�DFWV��+0�*RYHUQPHQW��������������ZKLFK�
SURYLGHG�DFFHVV�WR�VWDWH�HGXFDWLRQ�IRU�DOO�DQG�UHPRYHG�WKH�UHTXLUHPHQW�IRU�WKH�µSXEOLF¶�VFKRROV�
WR�WDNH�QRQ�IHH�SD\LQJ�SODFHV��FUHDWLQJ�D�VHSDUDWH�HOLWH�HGXFDWLRQ�V\VWHP��$V�µHOLWH¶�IDPLOLHV�
VHQW�WKHLU�FKLOGUHQ�DFURVV�WKH�FRXQWU\�WR�SXEOLF�VFKRROV�D�QRQ�UHJLRQDO�DFFHQW�DURVH�EHFDPH�
VRPHWKLQJ�WR�EH�DVSLUHG�WR��5HJLRQDO�YDULDWLRQ�EHJDQ�WR�EH�VHHQ�DV�D�PDUN�RI�OHVV�HGXFDWLRQ��
VRFLDO�YDOXH��RU�DVSLUDWLRQ��7KHUH�LV�VWLOO�FOHDUO\�DQ�LPSDFW�RI�DFFHQW�LGHRORJ\�LQ�PRGHUQ�%ULWDLQ�
�/HYRQ��6KDUPD�DQG�,OEXU\��������EXW�IDPLOLHV�WKDW�XVH�SULYDWH�HGXFDWLRQ�DUH�OHVV�OLNHO\�WR�VHQG�
FKLOGUHQ� DFURVV� WKH� FRXQWU\�� VR� VFKRROV� DUH� QRZ� D�PL[WXUH� RI� UHODWLYHO\� ORFDO� FKLOGUHQ� DQG�
LQWHUQDWLRQDO�VWXGHQWV�� 

,W� LV� WLPH� WR� SXW� 53� DVLGH� DQG� VHHN� D� PRUH� ULJRURXV� DSSURDFK� WR� XQGHUVWDQGLQJ� VRFLDO�
VWUDWLILFDWLRQ�DQG�LWV�LPSDFW�RQ�ODQJXDJH�YDULDWLRQ��'HVSLWH�WKH�ORQJ�HVWDEOLVKHG�OLWHUDWXUH�WKDW�

VRFLDO�FODVV
�LV�RQH�RI�WKH�PRVW�FRPSOH[�IRUPV�RI�VRFLDO�VWUDWLILFDWLRQ�WR�GHILQH��8.�YDULDWLRQLVW�
UHVHDUFK�LV�WHQGLQJ�WRZDUGV�VLQJOH�PHDVXUHV�VXFK�DV�RFFXSDWLRQ�RU�VHOI�LGHQWLILFDWLRQ��7KHUH�
LV�D�QHHG�IRU�D�GHHSHU�LQYHVWLJDWLRQ�LQWR�ZKLFK�IDFWRUV�DUH�PDNLQJ�XS�WKH�HIIHFWV�WKDW�FDXVH�
ODQJXDJH�YDULDWLRQ��:H�QHHG� WR�GUDZ�RQ�GHYHORSPHQWV� LQ�VRFLRORJ\�UHODWLQJ� WR�FKDQJHV� LQ�
FXOWXUH�DQG�VRFLDO�FODVV�LQ�WKH���VW�FHQWXU\��6DYDJH�HW�DO���������������:DLWNXV��6DYDJH�DQG�
7RIW�� ������DQG�FUHDWH� D� IXOO\� UHZRUNHG� WKHRU\�RI� VRFLDO� VWUDWLILFDWLRQ� URRWHG� LQ� VRFLRORJLFDO�
WKHRU\�DQG�UHFHQW�ODQJXDJH�GDWD��7KLV�ZLOO�QHHG�SDUWLFLSDQW�GDWD�ZLWK�D�ODUJH�DPRXQW�RI�VRFLDO�
LQIRUPDWLRQ�� LQFOXGLQJ� WKH� WUDGLWLRQDO� PHDVXUHV� RI� HGXFDWLRQ� DQG� RFFXSDWLRQ�� EXW� DOVR�
HFRQRPLF�DQG�FXOWXUDO�FDSLWDO��DVSLUDWLRQV��DQG�VHOI�LGHQWLILFDWLRQ��� � 
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:DLWNXV��1���6DYDJH��0��DQG�7RIW��0���������µ:HDOWK�DQG�&ODVV�$QDO\VLV��([SORLWDWLRQ��&ORVXUH�
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WKH�6XEWOH[�8.�FRUSXV�� ����6WHP�IUHTXHQF\��DQG�����&RQGLWLRQDO� IUHTXHQF\��)RU�FRQGLWLRQDO�
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/LVWHQHUV� SHUFHLYH� VRPH� YRLFHV� WR� VRXQG�PRUH� VLPLODU� WR� HDFK� RWKHU� WKDQ� RWKHUV�� 9DULRXV�
VWXGLHV� KDYH� REVHUYHG� D� FRUUHODWLRQ� EHWZHHQ� OLVWHQHUV¶� VLPLODULW\� MXGJHPHQWV� DQG�
DFRXVWLFSKRQHWLF� PHDVXUHV� LQFOXGLQJ� I�� DQG� IRUPDQW� FKDUDFWHULVWLFV� >�@� DQG� YRLFH� TXDOLW\�
IHDWXUHV� UHODWHG� WR� WKH� ODU\Q[�DQG� SKDU\Q[� >�@�� /LVWHQHUV� H[KLELW� VRPH�DZDUHQHVV�RI� WKHVH�
IHDWXUHV�EXW�DUH�RIWHQ�LQDFFXUDWH�ZKHQ�GHVFULELQJ�WKHP�YHUEDOO\�>�@��:KHQ�GHVFULELQJ�YRLFH�
TXDOLW\��94���WHUPV�XVHG�E\�OD\�OLVWHQHUV�VRPHWLPHV�RYHUODS�ZLWK�WKRVH�XVHG�E\�H[SHUWV��EXW�
YDU\� FRQVLGHUDEO\� EHWZHHQ� OLVWHQHUV� >�@�� 7KLV� SDSHU� H[SORUHV� WKH� UHODWLRQVKLS� EHWZHHQ�
OLVWHQHUV¶�MXGJHPHQWV�RI�YRLFH�VLPLODULW\�DQG�WKHLU�FRPPHQWDU\�RQ�WKH�YRLFHV�� 

$Q�RQOLQH�H[SHULPHQW�LQYHVWLJDWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�94�DQG�SHUFHLYHG�YRLFH�VLPLODULW\�
ZDV� FRQGXFWHG�� 6WLPXOL� ZHUH� FUHDWHG� IURP� WKH�3HUVRQ�VSHFLILF�$65� FRUSXV� >�@� RI� UHDGLQJ�
SDVVDJHV�UHDG�E\�WUDLQHG�SKRQHWLFLDQV�LQ�GLIIHUHQW�94�VHWWLQJV��IROORZLQJ�WKH�VLPSOLILHG�9RFDO�
3URILOH�$QDO\VLV�>�@���5HFRUGLQJV�IURP�IRXU�%ULWLVK�(QJOLVK�VSHDNLQJ�PDOH�SKRQHWLFLDQV�ZHUH�
VHOHFWHG��DQG�VL[�RI�WKHLU�94�JXLVHV�ZHUH�FKRVHQ�IRU�VWLPXOL�FUHDWLRQ��PRGDO��EUHDWK\��IURQWHG�
WRQJXH�ERG\��QDVDO��GHQDVDO��DQG�ORZHUHG�ODU\Q[��$Q�XWWHUDQFH�RI�LGHQWLFDO�OLQJXLVWLF�FRQWHQW�
IURP�DOO����UHFRUGLQJV�ZDV�H[WUDFWHG��DQG�VDPSOHV�ZHUH�QRUPDOLVHG�IRU�LQWHQVLW\����G%���PHDQ�
I������+]��DQG�GXUDWLRQ�����V���6WLPXOL�FRQVLVWHG�RI�SDLUZLVH�FRPSDULVRQV�EHWZHHQ�DOO�VSHDNHU�
DQG�JXLVH�FRPELQDWLRQV��Q ����������OLVWHQHUV�ZHUH�UDQGRPO\�DQG�HYHQO\�DVVLJQHG�WR�RQH�RI�
ILYH�EDODQFHG�VXEVHWV�FRQWDLQLQJ����VWLPXOL�FRPSDULVRQV�WR�DYRLG�OLVWHQHU�IDWLJXH��3DUWLFLSDQWV�
KHDUG�HDFK�SDLU�RI�VDPSOHV��WKHQ�UDWHG�WKH�SHUFHLYHG�VLPLODULW\�GLIIHUHQFH�RI�WKH�WZR�YRLFHV�
KHDUG�RQ�D�����/LNHUW�VFDOH��6XEVHTXHQWO\��WKH\�ZHUH�LQYLWHG�WR�UHIOHFW�RQ�ZKDW�IHDWXUHV�PDGH�
YRLFHV� VRXQG� GLIIHUHQW� IURP� RQH� DQRWKHU�� 6LPLODULW\� MXGJHPHQW� UHVXOWV� UHYHDO� WKDW�� DFURVV�
GLIIHUHQW�VSHDNHU�SDLUV��EUHDWK\�94�YRLFH�SDLUV�VRXQG�SHUFHSWXDOO\�FORVHU�WR�RQH�DQRWKHU�WKDQ�
RWKHU�VDPH�TXDOLW\�SDLUV��ILJXUH�����%\�FRQWUDVW��ORZHUHG�ODU\Q[�94�PDGH�YRLFH�SDLUV�VRXQG�
PRUH�SHUFHSWXDOO\�GLVWDQW�IURP�RQH�DQRWKHU��VXJJHVWLQJ�OLVWHQHUV�ILQG�LW�PRUH�FKDOOHQJLQJ�WR�
GLVWLQJXLVK�EHWZHHQ�EUHDWK\�YRLFHV��DQG�HDVLHU� WR�GLVWLQJXLVK�EHWZHHQ�YRLFHV�ZLWK� ORZHUHG�
ODU\Q[�94��/LQHDU�UHJUHVVLRQ�PRGHOV�GHPRQVWUDWHG�WKDW�QHLWKHU�WKH�HIIHFW�RI�GHQDVDO�QRU�QDVDO�
94�RQ�OLVWHQHU�MXGJHPHQWV�RI�YRLFH�VLPLODULW\�LV�VWDWLVWLFDOO\�VLJQLILFDQWO\�GLIIHUHQW�IURP�PRGDO�
94��7KLV�VXJJHVWV�WKDW�WKHVH�94�VHWWLQJV�GR�QRW�PHDQLQJIXOO\�DGG�WR�RU�GHWUDFW�IURP�VSHDNHU�
VSHFLILF�LQIRUPDWLRQ�LQ�WKH�VSHHFK�VLJQDO��RU�WKDW�WKH\�DUH�QRW�SDUWLFXODUO\�VDOLHQW�WR�OLVWHQHUV��
'HVSLWH�WKLV��H[DPLQLQJ�OLVWHQHU�FRPPHQWV�SDLQWV�DQ�LQWHUHVWLQJ�SLFWXUH��DV�µQDVDO¶��RU�UHODWHG�
ZRUGV�H�J��QRVH��ZDV�WKH�PRVW�IUHTXHQWO\�REVHUYHG�NH\ZRUG�DW�D�UDWH�RI������ILJXUH�����2WKHU�
IUHTXHQWO\�PHQWLRQHG�WHUPV�LQFOXGH�µDFFHQW¶��������µWRQH¶��������µGHHS¶��������µGLVJXLVH¶�������
DQG�µUK\WKP¶�������,Q�DGGLWLRQ��GHVSLWH�VWLPXOL�EHLQJ�FRQWUROOHG�IRU�PHDQ�I�������RI�OLVWHQHUV�
PHQWLRQHG�µSLWFK¶�DV�LQIOXHQFLQJ�WKHLU�GHFLVLRQV��2YHUDOO��OLVWHQHU�FRPPHQWV�UHYHDO�LQWHUHVWLQJ�
LQVLJKWV� LQWR� WKH� VDOLHQFH� RI� SKRQHWLF� IHDWXUHV�� DV� ZHOO� DV� WKH� VRPHWLPHV�FRQWUDGLFWRU\�
UHODWLRQVKLS�LQ�YRLFH�VLPLODULW\�MXGJHPHQW�WHVWV�EHWZHHQ�KRZ�OLVWHQHUV�WKLQN�WKH\�MXGJH�YRLFH�
VLPLODULW\�DQG�ZKDW� WKH\�DFWXDOO\�GR��,PSOLFDWLRQV�RI�WKHVH�ILQGLQJV� IRU� WKH�XQGHUVWDQGLQJ�RI�
SHUFHLYHG�YRLFH�VLPLODULW\�DQG�SHUFHSWXDO�PHWD�FRPPHQWDU\�RQ�YRLFH�YDULDWLRQ�E\�OD\�OLVWHQHUV�
ZLOO�EH�GLVFXVVHG��� 
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Figure  1   Boxplot showing the distribution of z - scored Likert scale judgements by listeners of di?erent - speaker same - 
quality voice pairs. More similar scores are higher on the scale while more di?erent scores are lower on the scale.   
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+LVWRULFDOO\��7\QHVLGH�(QJOLVK��7(���O��KDV�EHHQ�GHVFULEHG�DV�KDYLQJ�XQYHODULVHG��L�H��³FOHDU´��
LQ� DOO� SRVLWLRQV�� ODFNLQJ� WKH� FOHDU�GDUN� DOORSKRQ\� IRXQG� LQ� WKH� 6RXWK� RI� (QJODQG� �:HOOV�
����������� +RZHYHU�� UHFHQW� VWXGLHV� KDYH� IRXQG� VLJQLILFDQW� DUWLFXODWRU\� DQG� DFRXVWLF�
GLIIHUHQFHV�EHWZHHQ�RQVHW�DQG�FRGD��O��LQ�7(��&DUWHU�	�/RFDO�������7XUWRQ��������8VLQJ�)��
)��DV�D�SUR[\�IRU��O�GDUNQHVV��+DUW��������IRXQG�VWURQJ�DFRXVWLF�HYLGHQFH�RI�FDWHJRULFDO�VSOLW�
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RI�WKH�'LDFKURQLF�(OHFWURQLF�&RUSXV�RI�7\QHVLGH�(QJOLVK��&RUULJDQ�HW�DO��������WKH�39&�FRUSXV�
�UHFRUGHG�a�������DQG�WKH�1(&7(��FRUSXV��UHFRUGHG������������:H�VDPSOH���� 

39&� VSHDNHUV� DQG� ��� 1(&7(�� VSHDNHUV� DJHG� ������ \HDUV� ROG�� )RU� HDFK� VSHDNHU�� ZH�
H[WUDFWHG� 

���ZRUG�LQLWLDO�RQVHW�DQG����ZRUG�ILQDO�FRGD��O��WRNHQV��H[FOXGLQJ�XQFOHDU�DQG�V\OODELILHG��O�V�
�WRWDO�Q �������0LGSRLQW�)��DQG�)��ZDV�PDQXDOO\�PHDVXUHG�IRU�HDFK�ODWHUDO�XVLQJ�3UDDW��)��
)�� GLVWDQFH�ZDV� FDOFXODWHG� DV� DQ� DFRXVWLF� SUR[\� IRU� �O��GDUNQHVV��ZKHUHLQ� ORZHU� )��)�� LV�
DVVRFLDWHG�ZLWK�GDUNHU��O�V��� 

:H�UDQ�D�OLQHDU�PL[HG�HIIHFWV�UHJUHVVLRQ��FRQVLGHULQJ�ZRUG�SRVLWLRQ��VXEFRUSXV��VSHDNHU�VH[��
DQG�SKRQRORJLFDO�FRQWH[W��$OO�LQGHSHQGHQW�YDULDEOHV�KDG�D�VLJQLILFDQW�HIIHFW�RQ�)��)��GLVWDQFH�
DW�S�������7KH�FOHDU�GLVWLQFWLRQ�EHWZHHQ�VXEFRUSRUD�VWURQJO\�VXJJHVWV�UHDO�WLPH��O��GDUNHQLQJ�
LQ�7(��2QVHWV�DUH�OLJKWHU�WKDQ�FRGDV��WKH�JDS�EHWZHHQ�RQVHW�DQG�FRGD��O��UHPDLQHG�FRQVLVWHQW�
DFURVV�WLPHSRLQWV��7KHUH�ZHUH�DOVR�DSSDUHQW�FRDUWLFXODWLRQ�HIIHFWV��KLJK�YRZHOV��JOLGHV��DQG�
FRURQDOV�DOO�FRRFFXU�ZLWK�OLJKWHU��O�V��0DOH�VSHDNHUV�RYHUDOO�KDG�VLJQLILFDQWO\�GDUNHU��O�V�WKDQ�
IHPDOH�VSHDNHUV��7KLV�PD\�VLPSO\�EH�D�SK\VLRORJLFDO�DUWHIDFW��PDOHV�WHQG�WR�KDYH�ORZHU�I�V��
DQG�ORZHU�I�V�KDYH�D�JUHDWHU�HIIHFW�RQ�)��LQ�FRPSDULVRQ�WR�)���5HXEROG�HW�DO���������+RZHYHU��
ZH�FDQQRW�UXOH�RXW�WKH�SRVVLELOLW\�WKDW�WKLV�UHDO�WLPH�FKDQJH�LV�OHG�E\�PDOH�VSHDNHUV�� 

2YHUDOO�� WKHVH�UHVXOWV�VXJJHVW� �O��GDUNHQLQJ� LV�\HW�DQRWKHU� IHDWXUH� LQ�ZKLFK�7(� LV�EHFRPLQJ�
PRUH�VLPLODU�WR�RWKHU�%U(QJ�YDULHWLHV��H�J��DGRSWLRQ�RI�SDQ�QRUWKHUQ�)$&(�DQG�*2$7��:DWW�
�������+RZHYHU��WKH�HTXLGLVWDQW�JDSV�EHWZHHQ�RQVHW�	�FRGD� �O��DFURVV�VXEFRUSRUD�LQGLFDWH�
WKDW�7(�VSHDNHUV�DUH�QRW�DGRSWLQJ�D�SDQ�QRUWKHUQ�IHDWXUH��DV�RWKHU�QRUWKHUQ�FLWLHV�OLNH�/HHGV�
DQG�6KHIILHOG�KDYH�D�IDU�VPDOOHU�RQVHW�FRGD�JDS��,QGHHG��7(��O��PRUH�FORVHO\�UHVHPEOHV�WKDW�
RI�VRXWKHUQ�FLWLHV�OLNH�/RQGRQ��.LUNKDP�HW�DO���������:H�DUH�OHIW�ZLWK�D�SX]]OH��7(�LV�XQGHUJRLQJ�
FKDQJHV�WKDW�DUH�VXJJHVWLYH�RI�FKDQJHV�WRZDUG�D�VRXWKHUQ�WDUJHW��6WU\FKDUF]XN�HW�DO���������
EXW�WKH�HQGXULQJ�FXOWXUDO�LPDJLQDU\�RI�WKH�(QJOLVK�1RUWK�6RXWK�GLYLGH��*LRYDQQLQL�DQG�5RVH�
������PDNHV�VXFK�D�WDUJHW�VHHP�XQOLNHO\��:KDW�� WKHQ�� LV�WKH�WDUJHW�RI�FKDQJH�LQ�7(��O��DQG�
RWKHU�IHDWXUHV"�:H�VSHFXODWH�WKDW�7(�FRXOG�DGRSWLQJ�D�6FRWWLVK�WDUJHW�� 
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-RXUQDO�RI�WKH�,QWHUQDWLRQDO�3KRQHWLF�$VVRFLDWLRQ������������±����� 
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:LOH\%ODFNZHOO�� 
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$�ORQJLWXGLQDO�DQDO\VLV�LQ�DGXOW�VSHDNHUV¶��6SHHFK�&RPPXQLFDWLRQ�����±�������±����� 
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(QJOLVK��([SORULQJ�UHJLRQDO�YDULDWLRQ�LQ�WKH�1RUWK�RI�(QJODQG�ZLWK�PDFKLQH�OHDUQLQJ¶��)URQWLHUV�
LQ�$UWLILFLDO�,QWHOOLJHQFH����$UWLFOH����� 

7XUWRQ��'�� ������ µ&DWHJRULFDO� RU� JUDGLHQW"�$Q� XOWUDVRXQG� LQYHVWLJDWLRQ� RI� �O��GDUNHQLQJ� DQG�
YRFDOL]DWLRQ�LQ�YDULHWLHV�RI�(QJOLVK¶��/DERUDWRU\�3KRQRORJ\�������� 

:DWW��'�� ������ µ³,� GRQ¶W� VSHDN�ZLWK� D�*HRUGLH� DFFHQW�� ,� VSHDN�� OLNH�� WKH�1RUWKHUQ� DFFHQW´��
&RQWDFW�LQGXFHG�OHYHOOLQJ�LQ�WKH�7\QHVLGH�YRZHO�V\VWHP¶��-RXUQDO�RI�6RFLROLQJXLVWLFV����������±�
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:HOOV�� -�&�� ������ $FFHQWV� RI� (QJOLVK�� 9RO�� ��� 7KH� %ULWLVK� ,VOHV�� &DPEULGJH�� &DPEULGJH�
8QLYHUVLW\�3UHVV� 

'RQDOG�7UXPS�KDV�ORZHUHG�7+28*+7�IRU�ILYH�GHFDGHV� 
 



&KULVWRSKHU�6WUHOOXI��$\PDQ�$OUDMKL��6RSKLH�)UDQNSLWW��;LQUDQ�*DR��&DJOD�.DUDWHSH�DQG�+ROO\�
7D\ORU 
 
8QLYHUVLW\�RI�:DUZLFN 
� 
/RQJLWXGLQDO� VWXGLHV� RI� WKH� ODQJXDJH� RI� SXEOLF� ILJXUHV� KDYH� EHHQ� FHQWUDO� WR� XQGHUVWDQGLQJ�
LQGLYLGXDO� FDSDFLWLHV� IRU� SRVW�DGROHVFHQW� ODQJXDJH� FKDQJH� �+DUULQJWRQ� 	� 5HXEROG� �������
:KLOH� VWXGLHV� RI� SXEOLF� ILJXUHV� KDYH� EHHQ� SDUWLDOO\� PRWLYDWHG� E\� DYDLODELOLW\� RI� ODQJXDJH�
DUWHIDFWV�DFURVV�WKHLU�OLIHVSDQV��SXEOLF�ILJXUHV�DOVR�RIWHQ�HQJDJH�FRQVSLFXRXVO\�LQ�FRQVWUXFWLRQ�
RI� RXWZDUG�IDFLQJ� SHUVRQDH�� SURYLGLQJ� RSSRUWXQLWLHV� WR� H[DPLQH� WKHLU� PDQLSXODWLRQV� RI�
OLQJXLVWLF�YDULDEOHV�WR�QDYLJDWH�SXEOLF�LGHQWLWLHV�� 

� 
'HVSLWH�KLV�KLJKO\�SUREOHPDWLF�QDWXUH�DV�D�SXEOLF�ILJXUH��'RQDOG�7UXPS�SUHVHQWV�DQ�LQWULJXLQJ�
FDVH� IRU� H[SORULQJ� UHODWLRQVKLSV� DPRQJ� SKRQHWLF� YDULDWLRQ�� SODFH�� OLIHVSDQ� FKDQJH�� DQG�
SHUVRQD�FXUDWLRQ��%RUQ�LQ�4XHHQV��1HZ�<RUN�LQ�������7UXPS�FUDIWHG�D�KLJKO\�SXEOLF�SHUVRQD�
LQ�WKH�8QLWHG�6WDWHV�IURP�WKH�����V�WKDW�GUHZ�KHDYLO\�RQ�DQ�LGHQWLW\�RI�D�1HZ�<RUN�&LW\�UHDO�
HVWDWH�PRJXO��7LHG�WR�WKDW�LGHQWLW\��7UXPS
V�1HZ�<RUN�&LW\�DFFHQWHG�(QJOLVK�LV�VLPXOWDQHRXVO\�
DPRQJVW� WKH�PRVW� UHFRJQLVDEOH� DQG� VWLJPDWLVHG� DFFHQWV� LQ�$PHULFDQ� IRON� GLDOHFWRORJ\��$V�
VXFK��7UXPS
V�DFFHQW�FRXOG�VHUYH�DV�D�UHVRXUFH�IRU�OLQNLQJ�WR�1HZ�<RUN�&LW\��RU�DV�D�EDUULHU�WR�
LGHQWLWLHV� RI� ZHDOWK� DQG� EXVLQHVV� DFXPHQ� RU� VXLWDELOLW\� WR� QDWLRQDO� SROLWLFDO� OHDGHUVKLS��
0RUHRYHU��7UXPS¶V�SURMHFWHG�H[SHUWLVH�DW�GHDO�PDNLQJ²ERWK�LQ�EXVLQHVV�DQG�LQ�SROLWLFV²KDV�
RIWHQ� GUDZQ� RQ� FKDUDFWHULVWLFV� VXFK� DV� WRXJKQHVV� DQG� LQIOH[LELOLW\�� 7KHVH� TXDOLWLHV� PLJKW�
LQWHUDFW�LQ�FRPSOH[�ZD\V�ZLWK�VRFLROLQJXLVWLF�HYDOXDWLRQV�RI�1HZ�<RUN�&LW\�(QJOLVK��1<&(��RU�
ZLWK�LQGLYLGXDO�ZLOOLQJQHVV�WR�HQJDJH�LQ�ODQJXDJH�FKDQJH�� 

� 
:H�H[DPLQH�LQWHUDFWLRQV�EHWZHHQ�7UXPS
V�VRFLROLQJXLVWLF�PRWLYDWLRQV�DQG�OLIHVSDQ�SKRQHWLF�
FKDQJH� WKURXJK�VLQJOH�SRLQW�HVWLPDWHV�RI� IRUPDQWV� IRU�7+28*+7��'5(66��35,&(��)$&(��
%$'��DQG�722�OH[LFDO�VHWV��7KHVH�YRZHOV�KDYH�EHHQ�UHSRUWHG�WR�EH�XQGHUJRLQJ�FKDQJH� LQ�
1<&(�LQ�WKH�GLUHFWLRQ�RI�VXSUDUHJLRQDO�86�(QJOLVKHV��+DGGLFDQ�HW�DO���������:H�FRPSLOHG�D�
GDWDVHW� IURP� ��� VSHHFK� HYHQWV� E\�7UXPS� UHFRUGHG� IURP� ����� WR� ������:H� UHSRUW� )��)��
PHDVXUHPHQWV�IURP��������YRZHO�SURGXFWLRQV�� 

� 
:H�ILQG�WKDW�7UXPS�FRQVLVWHQWO\�ORZHUHG�7+28*+7��LQFUHDVHG�)���DFURVV�KLV�DGXOW�OLIHVSDQ��
VKLIWLQJ�WKH�YRZHO�DZD\�IURP�D�VDOLHQW�PDUNHU�RI�1<&(�WRZDUG�VXSUDUHJLRQDO�SURQXQFLDWLRQV��
:H�DOVR�ILQG�VRPH�HYLGHQFH�RI�7UXPS�UHWUHDWLQJ�IURP�WKH�1<&(�%$'�75$3�V\VWHP�GXULQJ�
KLV�HDUO\�HQJDJHPHQW�ZLWK�86�PHGLD�LQ�WKH�����V�DQG�����V��:H�ILQG�OLWWOH�HYLGHQFH�RI�OLIHVSDQ�
FKDQJH�LQ�RWKHU�YRZHOV���6HH�)LJXUH����� 

� 
:H�LQWHUSUHW�WKHVH�ILQGLQJV�E\�ORRNLQJ�DW�WKH�WLPH�GHSWK�RI�VRXQG�FKDQJHV�LQ�1<&(��QRWLQJ�
HVSHFLDOO\� WKDW� %HFNHU� ������� LGHQWLILHG� ����²7UXPS
V� ELUWK\HDU²DV� WKH� SRLQW�ZKHQ�1HZ�
<RUNHUV� EHJDQ� WR� VKLIW� DZD\� IURP� UDLVHG� 7+28*+7�� :H� VXJJHVW� WKDW� 7UXPS
V� OLIHVSDQ�
7+28*+7�ORZHULQJ�LV�PRWLYDWHG�E\�KLV�HDUO\�FKLOGKRRG�H[SRVXUH�WR�SKRQHWLF�SURFHVVHV�DQG�
VRFLROLQJXLVWLF�LGHRORJLHV�DVVRFLDWHG�ZLWK�UDLVHG� 

7+28*+7��:H� QRWH� WKDW�7UXPS¶V�PRYHPHQW� DZD\� IURP� WKH�1<&(�7+28*+7� �DQG�� WR� D�
OHVVHU�H[WHQW��%$'��LV�LQFRQVLVWHQW�ZLWK�SXEOLFO\�SURMHFWHG�LGHQWLWLHV�VXFK�DV�³1HZ�<RUNHU´�RU�
TXDOLWLHV� VXFK� DV� LQIOH[LELOLW\�� :H� DUJXH� WKDW� WKLV� DWWHVWV� WR� WKH� VWUHQJWK� RI� VRFLROLQJXLVWLF�
LGHRORJLHV� HQFRXQWHUHG� LQ� HDUO\� LQ� OLIH� WR� GULYH� DGXOW� OLIHVSDQ� ODQJXDJH� FKDQJH²HYHQ� IRU�
VSHDNHUV�ZKRVH�FXUDWHG�LGHQWLWLHV�PLJKW�UHVLVW�VXFK�FKDQJH�� 
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7KH�LQFUHDVH�RI�WKH�JORWWDO�VWRS�LQ�&DUGL!�(QJOLVK�KDV�EHHQ�ZHOO�UHSRUWHG��H�J��&DPSEHOO�������
0HHV�������0HHV�DQG�&ROOLQV�������DQG�UHVHDUFK�KDV�VKRZQ�WKDW�LW�FDPH�LQWR�WKH�FLW\�DV�D�
SUHVWLJH�IRUP�UDWKHU�WKDQ�VWLJPDWLVHG�YDULDQW�IRU�PDQ\�\RXQJ�VSHDNHUV�DV�D�ZD\�WR�UHIOHFW�WKHLU�
GHVLUH� WR�PRYH� EH\RQG� WKHLU� ORFDO� RULJLQV�� ,Q� WKH� GHFDGHV� DIWHU� LWV� DUULYDO�� WKH� JORWWDO� VWRS�
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6RXWK�(DVW�:DOHV�PRUH�JHQHUDOO\��2XU�SDSHU�ZLOO�GHPRQVWUDWH�WKDW�LQ�SUHSDXVDO�FRQWH[WV�DQ�
>K@�YDULDQW�H[LVWV� WRR�DQG�� OLNH� WKH�JORWWDO�VWRS�� LV�JURZLQJ�VWURQJHU�DFURVV� WKH�JHQHUDWLRQV��
SDUWLFXODUO\� LQ� &DUGL!� ZKHUH� LW� LV� RQO\� XVHG� DW� YHU\� ORZ� UDWHV� E\� WKH� ROGHVW� JHQHUDWLRQ��
$GGLWLRQDOO\��RWKHU�UHJLRQDO�YDULDQWV�DUH�LQ�XVH�WRR��DV�WKH�W�WR�U�UXOH��:HOOV�������UHPDLQV�LQ�
RSHUDWLRQ�IRU�PDQ\�VSHDNHUV�LQ�6RXWK�(DVW�:DOHV�XVLQJ�ERWK�>݋@�DQG�>ݐ@�YDULDQWV�� 
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�3RQW\SULGG�DQG�&DHUSKLOO\��ZKLFK�IDOO�LQWR�WKH�6(�:DOHV�9DOOH\V�GLDOHFW�DUHD��ZH�ZLOO�SUHVHQW�
WKH�UHVXOWV�RI�RXU�DQDO\VLV�RI��W��DFURVV�WKUHH�SKRQRORJLFDO�FRQWH[WV��LQWHUYRFDOLF��SUHYRFDOLF��
SUHSDXVDO���H[DPSOHV�D�F��� 
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W�KDYH�FRPSXWHUV�RU�DQ\WKLQJ�OLNH�WKD>K@���3�20�0RUULV0LOOHU�� 

2XU�GDWDVHW�LV�FRPSULVHG�RI�EHWZHHQ����WR����VSHDNHUV�SHU�FRPPXQLW\������LQ�WRWDO��VWUDWLILHG�
E\�DJH�DQG�VH[��:H�DLPHG�WR�H[WUDFW����WRNHQV�IRU�HDFK�RI�RXU�WKUHH�FRQWH[WV�SHU�VSHDNHU�
\LHOGLQJ�QHDUO\������WRNHQV��� 

:H�ILQG�WKDW�ZKLOH�>W@�DQG�>Wހ@�UHDOLVDWLRQV�DQG�JORWWDOV�RFFXU�LQ�DOO�WKUHH�FRQWH[WV��WKH�GLVWULEXWLRQ�
RI� WKH� ��@݋< �@ݐ< DQG� >K@� YDULDQWV� LV�PRUH� UHVWULFWHG��:H�DOVR� ILQG�TXLWH� VWURQJ�GL!HUHQFHV�ZLWK�
UHVSHFW�WR�FRPPXQLW\�DQG�WR�DJH��&DUGL!�DQG�%DUU\�KDYH�JHQHUDOO\�KLJKHU�UDWHV�RI�WKH�JORWWDO�
VWRS��ZKLOH�3RQW\SULGG�DQG�&DHUSKLOO\�KDYH�KLJKHU�UDWHV�RI�WKH�>K@��>݋@�DQG�>ݐ@�YDULDQWV��2OGHU�
9DOOH\V�VSHDNHUV�IRU�WKH�PRVW�SDUW�GR�QRW�XVH�WKH�JORWWDO�VWRS��ZKLOH�LW� LV�IRXQG�LQ� WKH�ROGHU�
VSHDNHUV�RI�&DUGL!�DQG�%DUU\��7KH�\RXQJHVW�JURXS�RI�VSHDNHUV�DOO�KDYH�WKH�KLJKHVW�UDWHV�RI�
JORWWDO�VWRSV�LQ�WKHLU�FRPPXQLWLHV��ZLWK�&DUGL!�OHDGLQJ�WKLV�VKLIW��� 

2YHUDOO��ZH�GHPRQVWUDWH�WKDW�WKHUH�LV�D�WZR�ZD\�LQQRYDWLRQ�SDWWHUQ�ZKHUHE\�\RXQJ�VSHDNHUV�
DFURVV�WKH�IRXU�FRPPXQLWLHV�OHDG�LQ�WKHLU�UDWHV�RI�ERWK�WKH�JORWWDO�VWRS�DQG�>K@��$GGLWLRQDOO\��WKH�
UHVXOWV�VXJJHVW�WKDW�WKH�>K@�YDULDQW�RULJLQDWHG�LQ�WKH�9DOOH\V�DQG�LV�QRZ�VSUHDGLQJ�LQWR�&DUGL!��
7KLV�LV�D�SRWHQWLDOO\�UHYHUVHG�FDVH�RI�GL!XVLRQ�ZKHUHE\�D�UHJLRQDO�IRUP�LV�PRYLQJ�IURP�LQWR�WKH�
FLW\��:H�VXJJHVW�LWV�XVH�LQ�&DUGL!�LV�D�ZD\�IRU�WKH�\RXQJHVW�JHQHUDWLRQ�WR�GHPRQVWUDWH�D�6RXWK�
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8QSXEOLVKHG�3K'�WKHVLV��&DUGL!�8QLYHUVLW\�� 

*DUUHWW��3HWHU��&RXSODQG��1LNRODV��DQG�:LOOLDPV��$QJLH��������(YDOXDWLQJ�'LDOHFW�LQ�'LVFRXUVH��  
7HDFKHUV¶� DQG� 7HHQDJHUV¶� 5HVSRQVHV� WR� <RXQJ� (QJOLVK� 6SHDNHUV� LQ�:DOHV�� /DQJXDJH� LQ�
6RFLHW\������������±�����KWWS���ZZZ�MVWRU�RUJ�VWDEOH��������� 

0HHV��,QJHU��������*ORWWDO�6WRS�DV�D�3UHVWLJLRXV�)HDWXUH�LQ�&DUGL!�(QJOLVK��(QJOLVK�:RUOG�
:LGH��� 
�������±����GRL���������HZZ�������PHH�� 

0HHV�� ,QJHU�DQG�&ROOLQV��%HYHUOH\��������&DUGL!��$�UHDO�WLPH�VWXG\�RI�JORWWDOLVDWLRQ�� ,Q�3DXO�
)RXONHV�	�*HUU\�'RFKHUW\��HGV���8UEDQ�YRLFHV��+RGGHU�$UQROG���������� 
 

  



%>D�@WKV�DQG�FD>݋@V�LQ�:LOWVKLUH��,QYHVWLJDWLQJ�$SSDUHQW�7LPH�3KRQRORJLFDO�&KDQJH�
LQ�WKH�6RXWK�:HVW�RI�(QJODQG� 

-RVKXD�&RRPEV 

8QLYHUVLW\�RI�<RUN 

� 
7KH�VRXWKZHVW��6:��RI�(QJODQG�LV�DQ�XQGHUH[SORUHG�UHVHDUFK�VLWH�UHODWLYH�WR�RWKHU�
UHJLRQV�LQ�WKH�8.��:KLOH�VRPH�UHVHDUFK�H[LVWV�WKDW�H[SORUHV�YDULDWLRQ�DQG�FKDQJH�LQ�
WKH� /H[LV� �6DQGRZ�� ������� 0RUSKRV\QWD[� �&KLOGV� 	� &ROH�� ������ DQG� 3KRQRORJ\�
�3LHUFH\��������LQ�WKH�UHJLRQ��VXFK�UHVHDUFK�LV�IHZ�DQG�IDU�EHWZHHQ��DQG�QR�VWXGLHV�
WR� P\� NQRZOHGJH� KDYH� HPSLULFDOO\� H[DPLQHG� VSHHFK� SDWWHUQV� LQ� WKH� FRXQW\� RI�
:LOWVKLUH��D�PRVWO\�UXUDO�ORFDWLRQ�WKDW�VLWV�QH[W�WR�+DPSVKLUH�DQG�'RUVHW��7KLV�UHVHDUFK�
SURMHFW�WKHUHIRUH�DLPV�WR�H[SORUH�WKLV�JDS�LQ�XQGHUVWDQGLQJ�E\�LQYHVWLJDWLQJ�DSSDUHQW�
WLPH�SKRQRORJLFDO�YDULDWLRQ�DQG�FKDQJH�LQ�6DOLVEXU\��WKH�RQO\�FLW\�LQ�WKH�FRXQW\��� 

%DVHG�RQ�WKH�OLPLWHG�UHVHDUFK�WKDW�H[LVWV��LW�LV�FOHDU�WKDW�WKH�6:�LV�H[SHULHQFLQJ�UHDO�
WLPH�FKDQJH� 
UHODWLYH�WR�SUHYLRXV�GRFXPHQWDWLRQ�ZLWKLQ�WKH�6XUYH\�RI�(QJOLVK�'LDOHFWV��KHQFHIRUWK�
6('��2UWRQ�	�:DNHOLQ�� 
�������7KH�6('�LGHQWLILHV�FOHDU�IHDWXUHV�RI�WKH�UHJLRQDO�GLDOHFW��LQFOXGLQJ�IURQW�%$7+�
DQG�75$3� YRZHOV� �:HOOV�� ������ WKDW� DUH� GLIIHUHQWLDWHG� E\� OHQJWK� �H�J�� >JUD�V@� DQG�
>JDV@���DQG�QHDU�FDWHJRULFDO�UKRWLFLW\�LQ�ZRUGV�VXFK�DV�IDUPHU�DQG�FDU��6SHDNHUV�LQ�WKH�
6:�GLG�QRW�H[SHULHQFH�WKH�VSOLW�LQ�TXDOLW\�EHWZHHQ�75$3�DQG�%$7+�OLNH�RWKHU�DUHDV�
LQ�WKH�6RXWK��DQG�KDYH�UHVLVWHG�WKH�DWWULWLRQ�RI�UKRWLFLW\�WKDW�EHJDQ�LQ�WKH���WK�FHQWXU\�
�7XUWRQ�	�/HQQRQ���������OHDYLQJ�WKH�6:�DV�RQH�RI�WKH�IHZ�UHPDLQLQJ�EDVWLRQV�RI�WKH�
IHDWXUH�ZLWKLQ�WKH�%ULWLVK�,VOHV��� 

0RUH�UHFHQWO\�� WKH� IHZ�SKRQRORJLFDO�VWXGLHV� WKDW�KDYH�EHHQ�FRQGXFWHG� LQ� WKH�6:�
VXJJHVW�DQ�LQFUHDVH�LQ� 
TXDOLW\�GLVWLQFWLRQ�EHWZHHQ�75$3�DQG�%$7+��3LHUFH\�������:DOODFH��������DV�ZHOO�DV�
LQFUHDVHG� DWWULWLRQ� RI� UKRWLFLW\� DPRQJVW� \RXQJHU� VSHDNHUV� �3LHUFH\�� ������0DODUVNL�
�������7KHVH�ILQGLQJV�KDYH�SULPDULO\�EHHQ�REVHUYHG�LQ�XUEDQ�ORFDWLRQV�ZLWKLQ�WKH�6:��
KRZHYHU��VR�DQRWKHU�PRWLYDWLRQ�EHKLQG�WKLV�SURMHFW�LV�WR�VHH�LI�VXFK�FKDQJHV�DUH�DOVR�
KDSSHQLQJ� LQ� 6DOLVEXU\�� RU� ZKHWKHU� LWV� FRPSDUDWLYHO\� UXUDO� QDWXUH� KDV� UHVXOWHG� LQ�
UHVLVWDQFH�WR�VXFK�FKDQJHV��:LOWVKLUH�&RXQFLO���������DV�SURSRVHG�E\�WKH�FDVFDGH�
PRGHO�RI�GLIIXVLRQ��%DLOH\�HW�DO���������� 3DLUHG�VRFLROLQJXLVWLF�LQWHUYLHZV�ZLWK����
PDOH�VSHDNHUV�IURP�WZR�GLIIHUHQW�DJH�JURXSV����V�DQG���V��ZHUH�FRQGXFWHG�WR�HOLFLW�
VSRQWDQHRXV�VSHHFK��DQG�ZRUG�OLVW�GDWD�ZDV�DOVR�FROOHFWHG�WR�H[SORUH�WKH�LQIOXHQFH�RI�
VW\OH�� 3DUWLFLSDQWV� DOVR� FRPSOHWHG� DQ� LGHQWLW\� TXHVWLRQQDLUH� LQVSLUHG� E\� 6DQGRZ�
��������LQ�RUGHU�WR�VHH�LI�RQH
V�DOOHJLDQFH�WR�ZKHUH�WKH\�OLYH�KDV�DQ�LQIOXHQFH�RQ�WKH�
SUHVHUYDWLRQ�RI�UHJLRQDO�IRUPV��6SRNHQ�GDWD�ZDV�WUDQVFULEHG�XVLQJ�$XWRPDWLF�6SHHFK�
5HFRJQLWLRQ� VRIWZDUH� �1RWWD�DL�� ������� FKHFNHG� PDQXDOO\�� DQG� WKHQ� IRUFH� DOLJQHG�
XVLQJ�'$5/$��5HGG\�	�6WDQIRUG��������� 

� ,QLWLDO�UHVXOWV�FRQILUP�WKDW�WKH�75$3�%$7+�VSOLW�RI�TXDOLW\�LV�HYLGHQW�DPRQJ�WKH�
\RXQJHU� VDPSOH�� ZLWK� %$7+� YRZHOV� JHQHUDOO\� PDWFKLQJ� WKH� TXDOLW\� RI� 3$/0� LQ�
VSRQWDQHRXV�VSHHFK��VHH�ILJXUH�����:LWKLQ�WKH�PDMRULW\�RI�ROGHU�VSHDNHUV��WKH�TXDOLW\�
RI�%$7+�DQG�75$3�UHPDLQV� WKH�VDPH��ZLWK�VRPH�3$/0�WRNHQV�DOVR�DSSHDULQJ� WR�
DOLJQ�ZLWK�WKHVH�RWKHU�YRZHOV��$GGLWLRQDOO\��DXGLWRU\�DQDO\VLV�FRQILUPV�WKDW�UKRWLFLW\�LV�
IDU�PRUH�FRQVLVWHQW�LQ�ROGHU�VSHDNHUV��ZLWK�\RXQJHU�VSHDNHUV�EHLQJ�FDWHJRULFDOO\�QRQ�

http://notta.ai/
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UKRWLF� LQ� FDUHIXO� VSHHFK� �VHH� ILJXUH� ���� 7KH� QH[W� VWHSV� DUH� WR� SHUIRUP� LQIHUHQWLDO�
VWDWLVWLFDO�DQDO\VLV��DQG�FRQVLGHU�KRZ�DGGLWLRQDO�IDFWRUV�VXFK�DV�DOOHJLDQFH�WR�SODFH�
PD\�SDWWHUQ�ZLWK�SURGXFWLRQ�� 

� 

� 
)LJXUH����9RZHO�3ORW�RI�6SRQWDQHRXV�6SHHFK�WRNHQV�IRU�%$7+��75$3�DQG�3$/0�DFURVV�DJH�
JURXSV�� 

� 

� 
)LJXUH����'LVWULEXWLRQ�RI�5KRWLF�1RQ�5KRWLF�WRNHQV�HOLFLWHG�IURP�WKH�:RUG�/LVW�� 

������� 

5HIHUHQFH�/LVW� 
� 



%DLOH\��*���:LNOH��7���7LOOHU\�-���	�6DQG��/����������6RPH�SDWWHUQV�RI�OLQJXLVWLF�GLIIXVLRQ��

/DQJXDJH�9DULDWLRQ�DQG�&KDQJH��������±���� 

&KLOGV��&���	�&ROH��%����������6XSUDORFDO�RU�ORFDOL]HG"�:DV�ZHUH�YDULDWLRQ�LQ�%ULWLVK�
(QJOLVK�GLDOHFWV�� 

8QLYHUVLW\�RI�3HQQV\OYDQLD�:RUNLQJ�3DSHUV�LQ�/LQJXLVWLFV���������������� 

�0DODUVNL��.�� �������� ³/RVV�RI�5KRWLFLW\� LQ�6RXWK�:HVW�(QJODQG´��3K�'��GLVVHUWDWLRQ��
0LFNLHZLF]� 

8QLYHUVLW\�DQG�8QLYHUVLW\�RI�$JGHU� 

1RWWD�DL����������1RWWD��KWWSV���ZZZ�QRWWD�DL�HQ��DFFHVVHG���WK�-XO\�������� 

2UWRQ�� +��� DQG�0�� )��:DNHILQ�� HGV�� ����������� 6XUYH\� RI� (QJOLVK� 'LDOHFWV� �%��� 7KH� %DVLF�
0DWHULDO�� 

9ROXPH���7KH�6RXWKHUQ�&RXQWLHV��/HHGV��(��-��$PROG��� 

3LHUF\��&����������2QH��D��RU�WZR"�2EVHUYLQJ�D�SKRQHPLF�VSOLW�LQ�SURJUHVV�LQ�WKH�6:�
RI�(QJODQG�� 

8QLYHUVLW\�RI�3HQQV\OYDQLD�:RUNLQJ�3DSHUV�LQ�/LQJXLVWLFV������������±���� 
3LHUF\��&����������$�7UDQVDWODQWLF�&URVV�'LDOHFWDO�&RPSDULVRQ�RI�1RQ�3UHYRFDOLF���U���

8QLYHUVLW\�RI�3HQQV\OYDQLD�:RUNLQJ�3DSHUV�LQ�/LQJXLVWLFV���������������� 

5HGG\��6���	�6WDQIRUG��-����������$�:HE�$SSOLFDWLRQ�IRU�$XWRPDWHG�'LDOHFW�$QDO\VLV��,Q�

3URFHHGLQJV�RI�1$$&/�+/7������� 

6DQGRZ��5����������7KH�5ROH�RI�/RFDO�,GHQWLW\�LQ�WKH�8VDJH�DQG�5HFRJQLWLRQ�RI�$QJOR�

&RUQLVK�'LDOHFW�/H[LV��-RXUQDO�RI�(QJOLVK�/LQJXLVWLFV���������������� 

7XUWRQ�� '��� 	� /HQQRQ�� 5�� �������� $Q� DFRXVWLF� DQDO\VLV� RI� UKRWLFLW\� LQ� /DQFDVKLUH��

(QJODQG��-RXUQDO�RI�3KRQHWLFV������������� 

:DOODFH��.����������³6RFLDO�9DULDWLRQ�LQ�WKH�(QJOLVK�RI�WKH�6RXWKDPSWRQ�$UHD´��3K�'��
GLVVHUWDWLRQ�� 

8QLYHUVLW\�RI�/HHGV� 

:HOOV��-����������$FFHQWV�RI�(QJOLVK��&DPEULGJH�8QLYHUVLW\�3UHVV�� 

:LOWVKLUH�&RXQFLO����������6DOLVEXU\�&HQWUDO�$UHD�)UDPHZRUN��:LOWVKLUH�&RXQFLO�� 
KWWSV���ZZZ�ZLOWVKLUH�JRY�XN�PHGLD������OLQN���VDOLVEXU\�

IXWXUH�SGI�/LQN�B6DOLVEXU\&$)B)L�QDO�SGI"P �������������� 
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³9RLFHV�RI�6KHIILHOG��6RFLRSKRQHWLF�3HUFHSWLRQV�RI�'K�6WRSSLQJ�LQ�6RXWK�<RUNVKLUH´� 

%DUWRORPH�'LD]�0DUWLQH] 

8QLYHUVLW\�RI�0XUFLD 

7KH� SKHQRPHQRQ� RI� GK�VWRSSLQJ��ZKHUHE\� WKH� LQWHUGHQWDO� IULFDWLYH� >è@� LV� UHDOLVHG� DV� D�
GHQWDO�VWRS�>G@��LV�D�VDOLHQW�VRFLROLQJXLVWLF�IHDWXUH�LQ�6RXWK�<RUNVKLUH�(QJOLVK��7KLV�YDULDQW�
LV�QRWDEO\�OLQNHG�WR�WKH�SURQXQFLDWLRQ�RI�WKH�2OG�(QJOLVK�VHFRQG�SHUVRQ�SURQRXQV�WKHH�DQG�
WKRX�DPRQJ�6KHIILHOG�VSHDNHUV��SHMRUDWLYHO\�UHIHUUHG�WR�DV�³'HK�'DK´�IURP�QHDUE\�WRZQV��
WKRXJK�LW�DOVR�DSSHDUV�LQ�RWKHU�IXQFWLRQ�ZRUGV�EH\RQG�SURQRXQV��7KLV�VWXG\�IRFXVHV�RQ�
KRZ�VRFLDO�YDULDEOHV�DQG�UHJLRQDO�RULJLQV�VKDSH�OLVWHQHUV¶�SHUFHSWLRQV�RI�WKLV�QRQ�VWDQGDUG�
SKRQHWLF�IHDWXUH�ZLWKLQ�WKH�FRXQW\� 

(PSOR\LQJ� D� PDWFKHG�JXLVH� H[SHULPHQWDO� GHVLJQ�� ���� SDUWLFLSDQWV� IURP� 6KHIILHOG� DQG�
QHLJKERXULQJ� WRZQV²LQFOXGLQJ�%DUQVOH\��5RWKHUKDP��DQG�&KHVWHUILHOG²ZHUH�DVNHG� WR�
HYDOXDWH�VSHDNHUV�H[KLELWLQJ�WKLV�YDULDQW��7KH�UHVHDUFK�H[DPLQHV�WKH�LQIOXHQFH�RI�VRFLDO�
IDFWRUV�VXFK�DV�JHQGHU��DJH��DQG�UHJLRQDO�EDFNJURXQG�RQ�DVVHVVPHQWV�RI�GK�VWRSSLQJ�LQ�
FRPPRQO\�XVHG�IXQFWLRQ�ZRUGV��ZLWK�SDUWLFXODU�DWWHQWLRQ�WR�WKH�WUDGLWLRQDO�VHFRQG�SHUVRQ�
SURQRXQV�WKHH�DQG�WKRX��3DUWLFLSDQWV�UDWHG�VSHDNHUV�RQ�GLPHQVLRQV�LQFOXGLQJ�VROLGDULW\��
DFFHQW� DFFHSWDQFH�� DQG� SHUFHLYHG� UXUDOLW\�� UHYHDOLQJ� VRFLDOO\� SDWWHUQHG� SHUFHSWXDO�
UHVSRQVHV�ZLWKLQ�WKH�FRPPXQLW\� 

5HVXOWV� LQGLFDWH� WKDW� GK�VWRSSLQJ� VHUYHV� DV� D� VRFLROLQJXLVWLF� PDUNHU� FRQGLWLRQHG� E\�
JHQGHU��UHJLRQ��DQG�DJH��)HPDOH�OLVWHQHUV�WHQG�WR�DWWULEXWH�ORZHU�VROLGDULW\�WR�WKH�YDULDQW��
VXJJHVWLQJ�LW�PD\�FDUU\�VRFLDO�VWLJPD��SDUWLFXODUO\�LQ�IRUPDO�RU�SXEOLF�FRQWH[WV��&RQYHUVHO\��
ROGHU�SDUWLFLSDQWV�DQG�6KHIILHOG�QDWLYHV�SURYLGH�PRUH�IDYRXUDEOH�UDWLQJV��LPSO\LQJ�WKDW�GK�
VWRSSLQJ�PDLQWDLQV�D�GHJUHH�RI�FRYHUW�SUHVWLJH�DPRQJ�FHUWDLQ�VRFLDO�JURXSV��SRWHQWLDOO\�
OLQNHG� WR� UHJLRQDO� LGHQWLW\� DQG� ORFDO� SULGH�� $JH� DOVR� LPSDFWV� SHUFHSWLRQV� RI� UXUDOLW\��
UHIOHFWLQJ�EURDGHU�VRFLDO�DWWLWXGHV�WRZDUGV�OLQJXLVWLF�YDULDWLRQ�DQG�LGHQWLW\��2YHUDOO��WKHVH�
ILQGLQJV�LOOXPLQDWH�WKH�FRPSOH[�VRFLDO�PHDQLQJV�DWWDFKHG�WR�SKRQHWLF�YDULDQWV�LQ�6KHIILHOG�
(QJOLVK� 

,Q� VXP�� WKH� VRFLROLQJXLVWLF� UHOHYDQFH� RI� GK�VWRSSLQJ� H[WHQGV� EH\RQG� PHUH� SKRQHWLF�
YDULDWLRQ��UHIOHFWLQJ�GHHSHU�VRFLDO�LGHQWLWLHV�DQG�JURXS�DIILOLDWLRQV�ZLWKLQ�6RXWK�<RUNVKLUH��
7KLV�UHVHDUFK�FRQWULEXWHV�YDOXDEOH�LQVLJKWV�WR� WKH�ILHOG�RI�VRFLRSKRQHWLFV�E\�HOXFLGDWLQJ�
WKH�LQWULFDWH�UHODWLRQVKLS�EHWZHHQ�SKRQHWLF�YDULDWLRQ�DQG�VRFLDO�LGHQWLW\�LQ�XUEDQ�GLDOHFWV��
.H\ZRUGV��OLQJXLVWLF�PDUNHU��1RUWKHUQ�(QJOLVK��6KHIILHOG��VRFLDO�LGHQWLW\��XUEDQ�GLDOHFW 

 

� 

� 

� 

� 

� 

� 

� 



)LJXUH����'LVWULEXWLRQ�RI�VROLGDULW\�VFRUHV�DWWULEXWHG� )LJXUH����$FFHQW�DFFHSWDQFH�UDWLQJV�E\�UHJLRQ�� WR�WKH�GK�
VWRSSLQJ�YDULDQW��EURNHQ�GRZQ�E\�JHQGHU��6KHIILHOG�SDUWLFLSDQWV�UDWH�WKH�>G@�YDULDQW�PRUH�)HPDOH�SDUWLFLSDQWV�
WHQG�WR�DWWULEXWH�ORZHU�VROLGDULW\�IDYRXUDEO\�WKDQ�WKRVH�IURP�RWKHU�DUHDV�QHDUE\� 
WR�WKH�XVH�RI�>G@� 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
)LJXUH� ��� 5XUDOLW\� UDWLQJV� E\� DJH� JURXS��

2OGHU� SDUWLFLSDQWV� VKRZ� JUHDWHU� WROHUDQFH� WRZDUGV� UXUDO� DVVRFLDWLRQV� RI� WKH� GK�VWRSSLQJ�
YDULDQW� 
 

5HIHUHQFHV 

&RRSHU��3����������(QUHJLVWHUPHQW�LQ�+LVWRULFDO�&RQWH[WV��$�)UDPHZRUN��8QSXEOLVKHG�3K�'��
WKHVLV� 

8QLYHUVLW\�RI�6KHIILHOG 

(FNHUW��3����������9DULDWLRQ�DQG�WKH�LQGH[LFDO�ILHOG��-RXUQDO�RI�6RFLROLQJXLVWLFV�������������
���� 

/DERY��:����������6RFLROLQJXLVWLF�3DWWHUQV��3KLODGHOSKLD��8QLYHUVLW\�RI�3HQQV\OYDQLD�3UHVV� 

0RQWJRPHU\��&����������$Q�LQWURGXFWLRQ�WR�ODQJXDJH�DQG�VRFLHW\��5RXWOHGJH� 

3UHVWRQ��'��5����������$�VRFLROLQJXLVWLF�SHUVSHFWLYH�RQ�GLDOHFW�SHUFHSWLRQ��,Q�&KDPEHUV��
-�.���7UXGJLOO��3���	�6FKLOOLQJ�(VWHV��1���(GV����7KH�+DQGERRN�RI�/DQJXDJH�9DULDWLRQ�DQG�
&KDQJH��SS������������2[IRUG��%ODFNZHOO� 

6LOYHUVWHLQ��0����������,QGH[LFDO�RUGHU�DQG�WKH�GLDOHFWLFV�RI�VRFLROLQJXLVWLF�OLIH��/DQJXDJH�	�
&RPPXQLFDWLRQ������������������� 

7UXGJLOO��3����������2Q�'LDOHFW��6RFLDO�DQG�*HRJUDSKLFDO�3HUVSHFWLYHV��2[IRUG��%ODFNZHOO� 

 

 

 

� 
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