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7KH�SDSHU�GHDOV�ZLWK� WKH�UHFHSWLYH�ILHOG�SUREOHPV�DQG�PHWKRGV�RI� LWV�GHILQLWLRQ�
ZLWK� WKH� KHOS� RI� FKDQJLQJ� WRSRORJ\� RI� FRQYROXWLRQDO� QHXUDO� QHWZRUN�� :LWK�
H[DPSOHVVKRZQ�ZD\V�KRZ�WR�DFKLHYH�WKH�VDPH�UHFHSWLYH�ILHOG�LQ�GLIIHUHQW�ZD\V��DOVR�
SHUIRUPHG� D� QXPEHU� RI� VWXGLHV� DQG� GHYHORSHG� SURJUDPV� IRU� GDWDVHWV�� 01,67� DQG�
&LIDU��ZKLFK�UHIOHFWV�WKH�DFKLHYHG�UHFRJQLWLRQ�DFFXUDF\�DQG�WLPH�VSHQW�RQ�WUDLQLQJ���

.H\� ZRUGV�� FRQYROXWLRQDO� QHXUDO� QHWZRUN�� UHFHSWLYHILHOG�� DFFXUDF\�� WLPH� RI�
VWXG\��
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6FLHQWLILF� LQWHUHVWV�� LQIRUPDWLRQ�RSHUDWLQJ� V\VWHP�� LQIRUPDWLRQ� SURFHVVLQJ��
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2UOHQNR�6HUJH\�±� VWXGHQW�RI� WKH�'HSDUWPHQW�RI�7HFKQLFDO�&\EHUQHWLFV�1788�
�,JRU�6LNRUVN\�.\LY�3RO\WHFKQLF�,QVWLWXWH����

6FLHQWLILF� LQWHUHVWV�� WKHRU\� RI� GLJLWDO� VLJQDO� SURFHVVLQJ� DQG� LPDJH� SDWWHUQ�
UHFRJQLWLRQ��DUWLILFLDO�LQWHOOLJHQFH��
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,QWURGXFWLRQ�7KH�FRQYROXWLRQ�QHXUDO�QHWZRUN�ZDV�GHYHORSHG�E\�<DQQ�/H&XQ�
LQ������ LQ� OLNHQHVV�RI�ELRORJLFDO�YLVLRQ�DQG�YLVXDO�FRUWH[�DQG�FRQVLVWV�RI�VLPSOH�DQG�
FRPSOH[� FHOOV�� 7KH� QHWZRUN� KDV� VRPH� VSHFLILFLW\� �� LW� FRQVLVWV� LQ� UHDUUDQJLQJ� WKH�
FRQYROXWLRQDO� OD\HUV� DQG� OD\HUV� RI� VXE�VDPSOLQJ� �SRROLQJ��� ZKLFK� VHQGV� LW� WR� WKH�
ELRORJLFDO�YLHZ��

)RUPXODWLRQ�RI� WKH�SUREOHP�7KH�VHSDUDWLRQ�RI�VHPDQWLF�VLJQV�RFFXUV�DW� ODWHU�
VWDJHV�� EXW� LW� VKRXOG� EH� XQGHUVWRRG� WKDW� DOO� WKHVH� RSHUDWLRQV� DUH� FDUULHG� RXW� RYHU� D�
FHUWDLQ�LQLWLDO�UHJLRQ���D�UHFHSWLYH�ILHOG��,Q�JHQHUDO��WKHUH�LV�DQ�LPDJH�WKDW�LV�SHUFHLYHG��
EXW� LW� DOO� LV� QRW� VR� VLPSOH��(DFK�FRQYROXWLRQDO�RSHUDWLRQ�EHIRUH� WKH�SRROLQJ�FDSWXUHV�
RQO\�SDUW�RI�WKH�LPDJH�DQG�WKLV�GHWHUPLQHV�WKH�IXUWKHU�SURFHVVLQJ��7KLV�TXHVWLRQ�UHODWHV�
WR� WKH� DUFKLWHFWXUH� RI� WKH� FRQYROXWLRQ� QHXUDO� QHWZRUN� VR� ZH� ZLOO� FRQVLGHU� WKH�
RSHUDWLRQV� FRQFHUQLQJ� WKH� WUDQVIRUPDWLRQ� RI� WKH� UHFHSWLYH� ILHOG�� 7KH� WDVN�ZLOO� EH� WR�
WUDFN�WKH�REWDLQHG�DFFXUDF\�DQG�WLPH�RI�WUDLQLQJ�ZLWK�HDFK�DSSURDFK��

$SSURDFKHV� WR� FKDQJH� UHFHSWLYH� ILHOG� DQG� QXPEHU� RI� SDUDPHWHUV�:H�
FRQVLGHUHG�SRROLQJ�IURP�WKH�SRLQW�RI�LQFUHDVLQJ�WKH�DEVRUSWLRQ�RI�VLJQV�IURP�WKH�ODUJHU�
ILHOG�� FRQVLGHUHG� WKH� SRVVLELOLW\� RI� UHSODFLQJ� WKH� �[�� ILOWHU� ZLWK� WZR� �[�� RU� E\� D�
VHTXHQFH� RI� �[�� � �[�� � �[�� � �[��� DQG� UHSODFLQJ� �[��ZLWK� WZR� �[���:H� KDYH�
FDOFXODWHG�WKH�QXPEHU�RI�SDUDPHWHUV�DQG�DULWKPHWLF�RSHUDWLRQV�IRU�HDFK�DSSURDFK��DOVR�
FUHDWHG��LOOXVWUDWLRQ�IRU�WKHP��

([SHULPHQWDO�UHVHDUFK� VWXG\� RI� WKH� SUREOHP�� :H� EXLOW� DQG� FKDQJHG� WKH�
FRQYROXWLRQ�QHXUDO�QHWZRUN�DFFRUGLQJ�WR�WKH�PHWKRGV�GHVFULEHG�DERYH���$V�WKH�GDWD�VHW�
ZH�ZHUH�XVHG�WUDGLWLRQDO�01,67�DQG�&,)$5����,Q�SDUDOOHO��ZH�UHFRUGHG�WKH�UHVXOWLQJ�
DFFXUDF\�DQG�HODSVHG�WUDLQLQJ�WLPH�DQG�GHSLFWHG�WKHP�RQ�WKH�FRUUHVSRQGLQJ�JUDSKV��

&RQFOXVLRQV��&KRLFH� RI� UHFHSWLYH� ILHOG� LV� DQ� LPSRUWDQW� SRLQW� LQ� WKH� GHVLJQ� RI�
&1��DQG� WKH�FKRLFH�RI�DSSURDFK� WR� WKH�SUREOHP�RI� UHFHSWLYH�ILHOG�GLUHFWO\�DIIHFWV� WKH�
DFFXUDF\� DQG� WLPH� RI� OHDUQLQJ� WKH� QHWZRUN�� ,QFUHDVLQJ� WKH� OD\HUV�� DV� D� UXOH�� OHDGV� WR�
LQFUHDVHG� DFFXUDF\�� IRU� WKH� VDPH� SXUSRVH� VKRXOG� WU\� WR� FKRRVH� WKH� EHVW� PHWKRG� RI�
WUDLQLQJ��QHWZRUN�DFWLYDWLRQ�IXQFWLRQV�DQG�WKH�LQLWLDO�OHDUQLQJ�IDFWRU��6R�LW�LV�DGYLVDEOH�
WR�DOZD\V�WHVW�DQG�FRPSDUH�SURMHFWHG�WRSRORJLHV�HYHQ�LQ�SUDFWLFH��

.H\� ZRUGV�� FRQYROXWLRQDO� QHXUDO� QHWZRUN�� UHFHSWLYHILHOG�� FRQYROXWLRQ��
WRSRORJ\�SDUDPHWHU��DFFXUDF\��WLPH�RI�VWXG\��
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