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$EVWUDFW

&RUSXV� OLQJXLVWLFV� LV� RQH� RI� WKH� IDVWHVW�JURZLQJ� PHWKRGRORJLHV� LQ� FRQWHPSRUDU\�
OLQJXLVWLFV��,Q�D�FRQYHUVDWLRQDO�IRUPDW��WKLV�DUWLFOH�DQVZHUV�D�IHZ�TXHVWLRQV�WKDW�FRUSXV�
OLQJXLVWV� UHJXODUO\ IDFH�IURP�OLQJXLVWV�ZKR�KDYH�QRW�XVHG�FRUSXV�EDVHG�PHWKRGV�VR�
IDU��,W�GLVFXVVHV�VRPH�RI�WKH�FHQWUDO�DVVXPSWLRQV� �µIRUPDO�GLVWULEXWLRQDO�GLIIHUHQFHV�
UHIOHFW�IXQFWLRQDO�GLIIHUHQFHV¶���QRWLRQV��FRUSRUD��UHSUHVHQWDWLYLW\�DQG�EDODQFHGQHVV��
PDUNXS� DQG� DQQRWDWLRQ��� DQG� PHWKRGV� RI� FRUSXV� OLQJXLVWLFV� �IUHTXHQF\� OLVWV��
FRQFRUGDQFHV��FROORFDWLRQV���DQG�GLVFXVVHV�D�IHZ�ZD\V� LQ�ZKLFK� WKH�GLVFLSOLQH�VWLOO�
QHHGV� WR�PDWXUH��:KHQ� VWXG\LQJ� WKH� ODQJXDJH� DQG�ZULWLQJ� IUDPHZRUN� VW\OH� LQ� WKH�
ZRUNV�RI�UXVVLDQ�UHVHDUFKHUV RI�WKH�ODWH�;9,,,� HDUO\�;;�FHQWXULHV�DUH�RI�FRQVLGHUDEOH�
LQWHUHVW��7KH�PDWHULDOV�RI�WKH�DUWLFOH�FDQ�EH�XVHIXO�WR�MRXUQDOLVWV��ORFDO�ORUH�VSHFLDOLVWV��
WKRVH�ZKR�GHDO�ZLWK�SUREOHPV�RI�KRXVH�EXLOGLQJ�DQG�WKH�ROGHVW�KLVWRU\�RI�WKH�)RUHVW�
9ROJD�UHJLRQ�SRSXODWLRQ�

.H\ZRUGV� &RUSXV�%DVHG�,QYHVWLJDWLRQ��:ULWLQJ�)UDPHZRUN�6W\OH��%URQ]H�$JH�

���,QWURGXFWLRQ

&RUSXV�OLQJXLVWLFV�LV�WKH�VWXG\�RI�ODQJXDJH DV�H[SUHVVHG�LQ�FRUSRUD �VDPSOHV��
RI� �UHDO�ZRUOG�� WH[W��&RUSXV� OLQJXLVWLFV�SURSRVHV� WKDW� UHOLDEOH� ODQJXDJH� DQDO\VLV� LV�
PRUH�IHDVLEOH�ZLWK�FRUSRUD�FROOHFWHG�LQ�WKH�ILHOG�LQ�LWV�QDWXUDO�FRQWH[W���UHDOLD����DQG�
ZLWK� PLQLPDO� H[SHULPHQWDO�LQWHUIHUHQFH�� 7KH� ILHOG� RI� FRUSXV� OLQJXLVWLFV� IHDWXUHV�
GLYHUJHQW�YLHZV�DERXW�WKH�YDOXH�RI�FRUSXV�DQQRWDWLRQ��7KHVH�YLHZV�UDQJH�IURP�-RKQ�
0F+DUG\�6LQFODLU��ZKR�DGYRFDWHV�PLQLPDO�DQQRWDWLRQ�VR�WH[WV�VSHDN�IRU�WKHPVHOYHV�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

9RUREHYD��(���%DNVKHHYD�� 6��� ,PDPXWGLQRYD��$���	�3ODNKRYD��(�� ������� $� FRUSXV�EDVHG�
LQYHVWLJDWLRQ�RI�ODQJXDJH�DQG�ZULWLQJ�IUDPHZRUN�VW\OH�LQ�WKH�ZRUNV�RI�5XVVLDQ�UHVHDUFKHUV�RI�
WKH� ODWH� ;9,,,�HDUO\� ;;� FHQWXULHV� LQ� WKH� %URQ]H� $JH� -RXUQDO� RI� 5HVHDUFK� LQ� $SSOLHG�
/LQJXLVWLFV��� �63������������

� ,QVWLWXWH�RI�LQWHUQDWLRQDO�UHODWLRQV��.D]DQ��9ROJD�5HJLRQ��)HGHUDO�8QLYHUVLW\��.D]DQ��5XVVLD��
YHHU��#PDLO�UX

� 5XVVLDQ�$FDGHP\�RI�6FLHQFHV��9ODGLYRVWRN��5XVVLD�
� ,QVWLWXWH�RI�LQWHUQDWLRQDO�UHODWLRQV��.D]DQ��9ROJD�5HJLRQ��)HGHUDO�8QLYHUVLW\��.D]DQ��5XVVLD�



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ�����

�6LQFODLU������� WR�WKH�6XUYH\�RI�(QJOLVK�8VDJH WHDP��8QLYHUVLW\�&ROOHJH��/RQGRQ���
ZKR� DGYRFDWH� DQQRWDWLRQ� DV� DOORZLQJ� JUHDWHU� OLQJXLVWLF� XQGHUVWDQGLQJ� WKURXJK�

ULJRURXV�UHFRUGLQJ��:DOOLV��������$EHGL��.HVKPLUVKHNDQ��	�1DPD]LDQGRVW���������
7KH�WH[W�FRUSXV�PHWKRG�LV�D�GLJHVWLYH�DSSURDFK�WKDW�GHULYHV�D�VHW�RI�DEVWUDFW�UXOHV�WKDW�
JRYHUQ�D�QDWXUDO�ODQJXDJH IURP�WH[WV�LQ�WKDW�ODQJXDJH��DQG H[SORUHV�KRZ�WKDW�ODQJXDJH�
UHODWHV� WR� RWKHU� ODQJXDJHV�� 2ULJLQDOO\� GHULYHG� PDQXDOO\�� FRUSRUD� QRZ� DUH�
DXWRPDWLFDOO\� GHULYHG� IURP� VRXUFH� WH[WV�� � ,Q� DGGLWLRQ� WR� OLQJXLVWLFV� UHVHDUFK��
DVVHPEOHG� FRUSRUD� KDYH� EHHQ� XVHG� WR� FRPSLOH� GLFWLRQDULHV �VWDUWLQJ� ZLWK� 7KH�
$PHULFDQ� +HULWDJH� 'LFWLRQDU\� RI� WKH� (QJOLVK� /DQJXDJH LQ� ������ DQG� JUDPPDU�
JXLGHV��VXFK�DV�$�&RPSUHKHQVLYH�*UDPPDU�RI�WKH�(QJOLVK�/DQJXDJH��SXEOLVKHG�LQ�
������

&RUSXV�UHVHDUFK�LV�DQ�HPHUJLQJ�DQG�HYHU�JURZLQJ�ILHOG�LQ�VHFRQG�ODQJXDJH�
�/��� SHGDJRJ\�� 7KH� FRQVSLFXRXV� GHYHORSPHQW� RI� FRPSXWHU� WHFKQRORJ\� KDV�
SRSXODUL]HG� FRUSXV� OLQJXLVWLFV� LQ� ODQJXDJH� UHVHDUFK�� &RUSXV� OLQJXLVWLF� UHVHDUFK�
HQDEOHV�H[WHQVLYH�WH[W�DQDO\VLV�DQG�SURYLGHV�HPSLULFDO�ODQJXDJH�GHVFULSWLRQ�EDVHG�RQ�
ODUJH� TXDQWLWLHV� RI� DXWKHQWLF� WH[WV��$Q� LQFUHDVLQJ� QXPEHU� RI� VWXGLHV� KDYH� UHFHQWO\�
DSSOLHG� WKH� LQVLJKWV� DQG�PHWKRGRORJLHV� RI� FRUSXV� OLQJXLVWLFV� WR� /�� SHGDJRJ\� DQG�
UHVHDUFK� �H�J��� %LEHU� 	� &RQUDG�� ������ &RQUDG�� ������0F&DUWK\� 	� &DUWHU�� ������
$EHGL��1DPD]LDQGRVW��	�$NEDUL���������

3XW�VLPSO\��FRUSXV�UHVHDUFK�DQDO\]HV�D�³FRUSXV´�E\�XVLQJ�D�³FRQFRUGDQFH�
SURJUDP´� LQ� RUGHU� WR� LGHQWLI\� SDWWHUQV� RI� ODQJXDJH� XVH� �&RQUDG�� ������ 1DVUL�� 	�
1DPD]LDQGRVW�� ������� $� FRUSXV� LV� D� ODUJH� FROOHFWLRQ� RI� QDWXUDO� WH[WV�� FKRVHQ� WR�
UHSUHVHQW�D�ODQJXDJH�RU�D�YDULHW\��ZKLFK��QRZDGD\V��LV�DOPRVW�DOZD\V�LQ�D�FRPSXWHU�
UHDGDEOH� IRUP� �6LQFODLU�� ������ 1DVUL�� 1DPD]LDQGRVW�� 	� $NEDUL�� ������� 7KURXJK�
FRQFRUGDQFH�SURJUDPV��FRUSRUD�SURYLGH�PXOWLSOH H[DPSOHV�RI�OH[LFDO�RU�JUDPPDWLFDO�
IHDWXUHV�LQ�D�YDULHW\�RI�FRQWH[WV�DQG�RIIHU�VXFK�WH[WXDO�LQIRUPDWLRQ�DV�ZRUG�IUHTXHQF\�
FRXQWV�DQG�FROORFDWLRQ�SDWWHUQV��7KH�FRPSLODWLRQ�RI�FRUSRUD�KDV�LPPHQVHO\�H[SDQGHG�
LQ�QXPEHU��VL]H��DQG�W\SHV��VHH�)ORZHUGHZ��������IRU�DQ�H[WHQVLYH�RYHUYLHZ�RI�FRUSXV�
GHYHORSPHQW���

&RUSXV�EDVHG� UHVHDUFK� VKDUHV� VHYHUDO� XQGHUO\LQJ� SULQFLSOHV�� 2QH�
IXQGDPHQWDO� DVVXPSWLRQ� LV� WKDW� HPSLULFDO� GDWD� LV� QHHGHG� IRU� PRUH� DFFXUDWH�
GHVFULSWLRQV�RI�ODQJXDJH�XVH��/DQJXDJH�GHVFULSWLRQ��ZKLFK�LV�WKH�EDVLV�RI�ODQJXDJH�
WHDFKLQJ��KDV�EHHQ�JURXQGHG�RQ�KXPDQ�LQWXLWLRQV�RU�³DUPFKDLU�UHIOHFWLRQV´��-RKQV��
������UDWKHU�WKDQ�RQ�HPSLULFDO�REVHUYDWLRQ��:KLOH�VXFK�LQWXLWLRQV�DUH�RIWHQ�REVHUYHG�
WR�EH�XQUHOLDEOH�EHFDXVH�RI� WKHLU� VXEMHFWLYH�QDWXUH�� WKH�FRUSXV�EDVHG�DSSURDFK�KDV�
EHHQ�UHJDUGHG�DV�D�YLDEOH�VRXUFH�WR�UHSUHVHQW�DFWXDO�ODQJXDJH�XVH�VLQFH�LW�SURGXFHV�
REMHFWLYH� GDWD� DERXW� ODQJXDJH� XVH� �%LEHU� 	� &RQUDG�� ������ 0F&DUWK\�� ������
6KDNLEDHL��6KDKDPDW��	�1DPD]LDQGRVW���������

7KH� VW\OH� LQ� ZULWLQJ� FDQ� EH� GHILQHG� DV� WKH� ZD\� D� ZULWHU� ZULWHV�� ,W� LV� WKH�
WHFKQLTXH�WKDW�DQ�LQGLYLGXDO�DXWKRU�XVHV�LQ�KLV�ZULWLQJ��,W�YDULHV�IURP�DXWKRU�WR�DXWKRU��
DQG�GHSHQGV�XSRQ�RQH¶V�V\QWD[��ZRUG�FKRLFH��DQG�WRQH��,W�FDQ�DOVR�EH�GHVFULEHG�DV�D�
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³YRLFH´�WKDW�UHDGHUV�OLVWHQ�WR�ZKHQ�WKH\�UHDG�WKH�ZRUN�RI�D�ZULWHU��7KHUH�DUH�IRXU�EDVLF�
OLWHUDU\�VW\OHV�XVHG�LQ�ZULWLQJ��7KHVH�VW\OHV�GLVWLQJXLVK�WKH�ZRUNV RI�GLIIHUHQW�DXWKRUV��
RQH� IURP� DQRWKHU�� +HUH� DUH� IRXU� VW\OHV� RI� ZULWLQJ�� ([SRVLWRU\� ZULWLQJ� VW\OH� LV� D�
VXEMHFW�RULHQWHG�VW\OH��7KH�IRFXV�RI�WKH�ZULWHU�LQ�WKLV�W\SH�RI�ZULWLQJ�VW\OH�LV�WR�WHOO�WKH�
UHDGHUV�DERXW�D�VSHFLILF�VXEMHFW�RU�WRSLF��DQG�LQ�WKH�HQG�WKH�DXWKRU�OHDYHV�RXW�KLV�RZQ�
RSLQLRQ�DERXW�WKDW�WRSLF��1DPD]LDQGRVW��1HLVL��0DKGDYLUDG��	�1DVUL��������

6W\OH� LQ� OLWHUDWXUH� LV� WKH� OLWHUDU\� HOHPHQW� WKDW� GHVFULEHV� WKH�ZD\V� WKDW� WKH�
DXWKRU� XVHV� ZRUGV� ² WKH� DXWKRU
V� ZRUG� FKRLFH�� VHQWHQFH� VWUXFWXUH�� ILJXUDWLYH�
ODQJXDJH��DQG�VHQWHQFH�DUUDQJHPHQW�DOO�ZRUN�WRJHWKHU�WR�HVWDEOLVK�PRRG��LPDJHV��DQG�
PHDQLQJ� LQ� WKH� WH[W��6W\OH� GHVFULEHV�KRZ� WKH� DXWKRU�GHVFULEHV�HYHQWV�� REMHFWV��DQG�
LGHDV�� 2QH� HDV\� ZD\� WR� XQGHUVWDQG� OLWHUDU\� VW\OH� LV� WR� WKLQN� DERXW� IDVKLRQ� VW\OHV��
&ORWKHV�FDQ�EH�IRUPDO�DQG�GUHVV\��LQIRUPDO�DQG�FDVXDO��SUHSS\��DWKOHWLF��DQG�VR�IRUWK��
/LWHUDU\� VW\OH� LV� OLNH� WKH� FORWKHV� WKDW� D� WH[W� SXWV� RQ�� %\� DQDORJ\�� WKH� LQIRUPDWLRQ�
XQGHUQHDWK� LV� OLNH� WKH� SHUVRQ
V� ERG\�� DQG� WKH� VSHFLILF� ZRUGV�� VWUXFWXUHV�� DQG�
DUUDQJHPHQWV� WKDW�DUH�XVHG�DUH�OLNH� WKH�FORWKHV��-XVW�DV�ZH�FDQ�GUHVV�RQH�SHUVRQ�LQ�
VHYHUDO�GLIIHUHQW�IDVKLRQV��ZH�FDQ�GUHVV�D�VLQJOH�PHVVDJH�LQ�VHYHUDO�GLIIHUHQW�OLWHUDU\�
VW\OHV�

,Q�JHQHUDO��LW�VKRXOG�EH�QRWHG�WKDW�WKH�UHVHDUFKHUV�RI�WKH�ODWH�;9,,,�� HDUO\�
;;� FHQWXULHV� UHSHDWHGO\� QRWHG� LQ� WKHLU� VWXGLHV� WKH� SUHVHUYDWLRQ� RI� D� QXPEHU� RI�
WUDGLWLRQV�RI�WKH�)RUHVW�9ROJD�UHJLRQ�SRSXODWLRQ���7KRVH�FRQFHUQ�WKH�EDVLF�SULQFLSOHV�
RI� UHVLGHQWLDO� FRQVWUXFWLRQ��PDLQO\� WKH� FRDVWDO ULYHU� DUUDQJHPHQW� RI� VHWWOHPHQWV�� D�
FHUWDLQ�DUUDQJHPHQW�RI�PDQRU�KRXVHV�LQ�WKH�YLOODJHV��³QHVWLQJ��RU�LQ�WZR�SDUDOOHO�URZV��
VDYLQJ�PXOWLSOH�HQWUDQFH�FRQVWUXFWLRQV��

���0HWKRGV

7KH� OHDGLQJ� DSSURDFKHV� WR� WKH� VWXG\� RI� WKLV� SUREOHP� DUH� KLVWRULFDO�
FRPSDUDWLYH DQG�VWUXFWXUDO�V\VWHP�PHWKRGV�

���5HVXOWV�DQG�'LVFXVVLRQ

2I� VSHFLDO� QRWH� LV� WKDW� FRUSXV�EDVHG� VWXGLHV� KDYH� FRQFHQWUDWHG�RQ�ZULWWHQ�
SURGXFWLRQ��DOWKRXJK�VSRNHQ�FRUSRUD�DUH�LQFUHDVLQJ� LQ�QXPEHU� �)ORZHUGHZ���������
7KLV�LV�SDUWO\�GXH�WR�WKH�HDVH�RI�DFFHVV�WR ZULWWHQ�WH[WV�DV�RSSRVHG�WR�WKH�GLIILFXOW\�LQ�
FROOHFWLQJ� VSHHFK� VDPSOHV�� EXW� DOVR� EHFDXVH� WH[W� DQDO\VLV� LV� DQ� LQGLVSHQVDEOH�
PHWKRGRORJ\� RI�FRUSXV�UHVHDUFK��$FFRUGLQJO\�� FRUSXV�UHVHDUFK�KDV�UHYHDOHG�XVHIXO�
LQIRUPDWLRQ� DERXW� UHDGLQJ� DQG�ZULWLQJ�� DQG�� QRW� VXUSULVLQJO\�� FRUSXV� VWXGLHV� KDYH�
RIWHQ�EHHQ�DVVRFLDWHG�ZLWK� WKH� WHDFKLQJ� RI�/�� OLWHUDF\� VNLOOV�� ,Q� WKLV� YHLQ�� -DEERXU�
�������FODLPV�WKDW�³D�FRUSXV�DSSURDFK�EHILWV�WHDFKLQJ�VHFRQG�ODQJXDJH�UHDGLQJ�DQG�
ZULWLQJ�� VLQFH� ERWK� DFWLYLWLHV� DUH� WH[W� RULHQWHG� DQG� PDNH XVH� RI� ZRUGV� DQG� ZRUG�
FRPELQDWLRQV��RU�OH[LFDO�SDWWHUQV��ZLWKLQ� WKH�FRQILQHV�RI�GLVFRXUVH´��S�������2Q�WKH�
RWKHU�KDQG��LW�LV�DOVR�WUXH�WKDW�D�YHU\�OLPLWHG�QXPEHU�RI�VWXGLHV�KDYH�DGGUHVVHG�WKH�XVH�
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RI�FRUSRUD�ZLWK�UHVSHFW�WR�UHDGLQJ��$�JUHDWHU�QXPEHU�RI�FRUSXV�VWXGLHV�KDYH�IRFXVHG�
RQ� KRZ� WR� XVH� FRUSXV� WHFKQRORJ\� LQ� /�� ZULWLQJ� UHVHDUFK� DQG� SHGDJRJ\�
�1DPD]LDQGRVW��6DE]HYDUL��	�+DVKHPLIDUGQLD��������

7KH�ZRUNV�RI�5XVVLDQ�UHVHDUFKHUV�RI�WKH�ODWH�;9,,,�DQG�HDUO\�;;�FHQWXULHV�
DUH�RI�JUHDW�LQWHUHVW�FRQVLGHULQJ�WKH�HQULFKPHQW�RI�NQRZOHGJH�DERXW�WKH�KLVWRULFDO�DQG�
FXOWXUDO�KHULWDJH�RI�WKH�)RUHVW�9ROJD�UHJLRQ�)LQQR�8JULF�SRSXODWLRQ�

6RRQ� LW� EHFDPH� FOHDU� WKRXJK� WKDW� WKH� VHWWOHPHQWV� DQG� WKH� UHPDLQV� RI�
UHVLGHQWLDO�VWUXFWXUHV�SOD\�DQ�LPSRUWDQW�UROH�LQ�GLVFRYHULQJ�PDQ\�XQNQRZQ�DVSHFWV�RI�
WKH�OLIH�RI�DQFLHQW�SHRSOH��,Q������WKH�,9�$UFKDHRORJLFDO�&RQJUHVV�ZDV�KHOG�LQ�.D]DQ��
7KH�UHVXOWV�RI�LW�ZHUH�WKH�IROORZLQJ�� WKH�VXFFHVV�RI�.D]DQ�VFKRODUV�RI�DQWLTXLW\�ZDV�
UHFRJQL]HG� DQG� WKH� FUHDWLRQ� RI� D� VSHFLDO� VRFLHW\� WR� VWXG\� WKH� DQWLTXLWLHV� RI�.D]DQ�
SURYLQFH�E\�WKH�ILHOG�UHVHDUFK�PHWKRG�ZDV�VXJJHVWHG���7KH�UHVXOWV�ZHUH�GHFLGHG�WR�EH�
UHSRUWHG�RQ�WKH�SDJHV�RI�WKH�3URFHHGLQJV�RI�WKH�6RFLHW\�RI�$UFKHRORJ\��+LVWRU\�DQG�
(WKQRJUDSK\��,2$,(���6LQFH�WKHQ�DUFKDHRORJLVWV�KDYH�QRW�RQO\�FUHDWHG�FROOHFWLRQV�RI�
DQFLHQW� WRROV�� EXW� DOVR� VWXGLHG� WKH� VLWHV� RI� DQFLHQW� PDQ¶V� VHWWOHPHQWV�� � 7KH�
DUFKHRORJLVWV�FROOHFWHG�H[SUHVVLYH�SURGXFWV�IURP�IOLQW�DQG�EURQ]H�DQG�IUDJPHQWV�RI�
GLVKHV�� DQLPDO� ERQHV� DV� ZHOO� GUDZLQJ� XS� SODQV� IRU� VLWHV�� VNHWFKLQJ� VHFWLRQV� RI�
JHRORJLFDO�VWUDWD�

,W�ZDV�QRW�DQ�HDV\�WDVN�WR�SDVV�WR�WKLV�QHZ�VWDJH�RI�DUFKDHRORJLFDO�ZRUN��VLQFH�
5XVVLDQ�VFLHQWLVWV�KDG�QR�H[SHULHQFH�RI�VXFK�VWXGLHV��0XFK�FRXOG�EH�WDNHQ�IURP�WKH�
SUDFWLFH� RI� IRUHLJQ� DUFKDHRORJLVWV�� EXW� QRW� DOO� WKH� PRQXPHQWV� FKDUDFWHULVWLF� RI�
:HVWHUQ�(XURSH�LV�W\SLFDO�RI�RXU�WHUULWRU\��$W�ILUVW��WKHVH�JXLGHOLQHV�ZHUH�VRPHWLPHV�
PRUH� FRQIXVLQJ� WKDQ� KHOSIXO�� 7KXV�� RXWOLQLQJ� WKH� LVVXHV� WR� EH�GLVFXVVHG� DW� WKH� ,9�
$UFKDHRORJLFDO�&RQJUHVV��'�3��6RQW]RY�ZURWH��³3LOH�VWUXFWXUHV�IRXQG�LQ�DOO�SDUWV�RI�
(XURSH �����PXVW�EH�DOVR�IRXQG�LQ�RXU�UHJLRQV�´��3URFHHGLQJV�RI�WKH�,9�$UFKDHRORJLFDO�
&RQJUHVV��������

,Q�VXPPDU\�� VHYHUDO�JDSV�IURP�WKH�H[LVWLQJ�OLWHUDWXUH�PRWLYDWHG�WKLV�VWXG\��
0RVW� LPSRUWDQW� RI� DOO�� IXUWKHU� UHVHDUFK� QHHGV� WR� EH� FDUULHG� RXW� WR� H[DPLQH� KRZ�
FRUSXV�� WHFKQRORJ\� DIIHFWV� VWXGHQWV¶� GHYHORSPHQW� RI�FRPSHWHQFH� DV�/��ZULWHUV� DV�
ZHOO�DV�WKHLU�ZULWLQJ�H[SHULHQFHV��7KH�GHYHORSPHQW�RI�OHDUQHU�VSHFLILF�GHVFULSWLRQV�LQ�
FRUSXV�XVH�DQG�LWV�HYDOXDWLRQ�ZRXOG�DOVR�EH�YDOXDEOH��$OVR��WKHUH�LV�OLWWOH�UHVHDUFK�RQ�
WKH�WHDFKHU¶V�LQWHJUDWLRQ�RI�D�FRUSXV�FRPSRQHQW�LQWR�/��ZULWLQJ�LQVWUXFWLRQ��,Q�RUGHU�
WR� XQGHUVWDQG� KRZ� WKLV� QHZ� WHFKQRORJ\� DIIHFWV� DQG� FRQWULEXWHV� WR� VWXGHQWV¶� /��
ZULWLQJ��ZH�QHHG�WR�ORRN�DW�WKH�SKHQRPHQRQ�LQ�GHSWK�LQ�WHDFKLQJ�DQG�OHDUQLQJ�SUDFWLFH��
7KXV�� ZKLOH� WKH� H[LVWLQJ� ERG\� RI� OLWHUDWXUH� HQKDQFHV� RXU� XQGHUVWDQGLQJ� RI� WKH�
XVHIXOQHVV� RI�FRUSRUD�LQ�/��ZULWLQJ� DV�FRPSRVLWH�SDUWV��D� WULDQJXODWLRQ� RI�PXOWLSOH�
SHUVSHFWLYHV� IURP� WHDFKHUV� DQG� VWXGHQWV� LV� QHHGHG�� ZKLFK� LQ� WXUQ� UHTXLUHV� D�
WULDQJXODWLRQ�RI�PXOWLSOH�PHWKRGV �1DPD]LDQGRVW��6KDWDOHEL��	�1DVUL��������

:KLOH�LW�LV�JHQHUDOO\�DFFHSWHG�WKDW�FRUSXV�OLQJXLVWLFV�KDV�PDGH�FRQWULEXWLRQ�
WR�GHVFULSWLYH�OLQJXLVWLFV��PRUH�FRQWURYHUVLHV�KDYH�EHHQ�UDLVHG�DV�WR�WKH�XVHIXOQHVV�RI�
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FRUSRUD�DQG�WKH�H[WHQW�WR�ZKLFK�FRUSXV�ILQGLQJV�VKRXOG�LQIOXHQFH�ODQJXDJH�WHDFKLQJ��
7KLV�VHFWLRQ�GLVFXVVHV�WKH�FRQWURYHUVLHV�DERXW�XVLQJ�WKH�FRUSXV�DSSURDFK�LQ�ODQJXDJH�
WHDFKLQJ�DQG�OHDUQLQJ��)LUVW�LW�UHYLHZV�DUJXPHQWV�LQ�IDYRU�RI�WKH�FRUSXV�DSSURDFK�LQ�
ODQJXDJH�OHDUQLQJ��KRZ�WKH�EDVLF�SUHPLVHV�RI�WKH�FRUSXV�DSSURDFK�FDQ�KHOS�VWXGHQWV�
ZLWK�WKHLU�/��OHDUQLQJ��)RXU�EDVLF�WHQHWV�RI�FRUSXV�VWXGLHV�DUH�UHYLHZHG��WKH�IRFXV�RQ�
OH[LV��WKH�XVH�RI�IUHTXHQFLHV�RI�ZRUGV��WKH�FRQQHFWLRQ�RI�IRUP�DQG�IXQFWLRQ��DQG�WKH�
HPSKDVLV�RQ�GLVFRYHU\�OHDUQLQJ��7KH�DUJXPHQWV�DJDLQVW�XVLQJ�WKH�FRUSXV�DSSURDFK�LQ�
ODQJXDJH�WHDFKLQJ�WKHQ�IROORZ��1DPD]LDQGRVW��1HLVL��.KHU\DGL��	�1DVUL���������7KH�
FRQV� PDLQO\� DGGUHVV� WKUHH� DVSHFWV�� H[WUDSRODWLRQ� IURP� OLQJXLVWLFV� WR� SHGDJRJ\��
DXWKHQWLFLW\�RI�ODQJXDJH�GDWD��DQG�OHDUQHU�DXWRQRP\�LQ�WKH OHDUQLQJ�SURFHVV��6HYHUDO�
FRXQWHU�DUJXPHQWV�WR�WKH�FRQV�DUH�DOVR�SUHVHQWHG� :KLOH�LW�LV�JHQHUDOO\�DFFHSWHG�WKDW�
FRUSXV�OLQJXLVWLFV�KDV�PDGH�FRQWULEXWLRQ�WR�GHVFULSWLYH�OLQJXLVWLFV��PRUH�FRQWURYHUVLHV�
KDYH� EHHQ� UDLVHG� DV� WR� WKH� XVHIXOQHVV� RI� FRUSRUD� DQG� WKH� H[WHQW� WR� ZKLFK� FRUSXV�
ILQGLQJV�VKRXOG�LQIOXHQFH�ODQJXDJH�WHDFKLQJ��7KLV�VHFWLRQ�GLVFXVVHV�WKH�FRQWURYHUVLHV�
DERXW�XVLQJ�WKH�FRUSXV�DSSURDFK�LQ�ODQJXDJH�WHDFKLQJ�DQG�OHDUQLQJ��)LUVW�LW�UHYLHZV�
DUJXPHQWV� LQ� IDYRU� RI� WKH� FRUSXV� DSSURDFK� LQ� ODQJXDJH� OHDUQLQJ�� KRZ� WKH� EDVLF�
SUHPLVHV�RI�WKH�FRUSXV�DSSURDFK�FDQ�KHOS�VWXGHQWV�ZLWK�WKHLU�/��OHDUQLQJ��)RXU�EDVLF�
WHQHWV�RI�FRUSXV�VWXGLHV�DUH�UHYLHZHG�� WKH�IRFXV�RQ�OH[LV�� WKH�XVH�RI�IUHTXHQFLHV�RI�
ZRUGV��WKH�FRQQHFWLRQ�RI�IRUP�DQG�IXQFWLRQ��DQG�WKH�HPSKDVLV�RQ�GLVFRYHU\�OHDUQLQJ��
7KH�DUJXPHQWV�DJDLQVW�XVLQJ�WKH�FRUSXV�DSSURDFK�LQ�ODQJXDJH�WHDFKLQJ�WKHQ�IROORZ��
7KH�FRQV�PDLQO\� DGGUHVV�WKUHH�DVSHFWV��H[WUDSRODWLRQ�IURP�OLQJXLVWLFV� WR�SHGDJRJ\��
DXWKHQWLFLW\�RI�ODQJXDJH�GDWD��DQG�OHDUQHU�DXWRQRP\�LQ�WKH�OHDUQLQJ�SURFHVV� 6HYHUDO�
FRXQWHU�DUJXPHQWV�WR�WKH�FRQV�DUH�DOVR�SUHVHQWHG�

)LUVW�RI�DOO��WKH�FRUSXV�DSSURDFK�KDV�EURXJKW�WR�OLJKW�WKH�LPSRUWDQFH�RI�OH[LV�
LQ�ODQJXDJH� OHDUQLQJ��,Q�WKH�SDVW�IHZ�GHFDGHV��PDLQO\�GXH�WR�&KRPVN\DQ�JUDPPDU��
YRFDEXODU\� KDV� QRW� EHHQ� FRQVLGHUHG� DV� FHQWUDO� WR� ODQJXDJH� WHDFKLQJ�� ZKLOH� DQ�
RYHUHPSKDVLV� LV� SODFHG� RQ� WKH� VWUXFWXUH� RI� ODQJXDJH�� ,Q� FRQWUDVW�� DV� WKH� FRUSXV�
DSSURDFK� SODFHV� OH[LV� DW� WKH� FHQWHU� RI� ODQJXDJH� GHVFULSWLRQ�� LWV� DSSURDFK� KDV�
HPSKDVL]HG�WKH�VLJQLILFDQFH�RI�OH[LV�LQ�ODQJXDJH�OHDUQLQJ��:LOOLV��������JRHV�RQ�WR�
DUJXH� IRU�D� OH[LFDO� V\OODEXV�ZKHUH� LQVWUXFWLRQ� LV� FRQVWUXFWHG� DURXQG�YRFDEXODU\� LQ�
ODQJXDJH� WHDFKLQJ��+H�FRQWHQGV�WKDW�LGHQWLI\LQJ� WKH�PRVW� IUHTXHQW�ZRUGV�E\�XVH�RI�
WKH�FRUSXV�DSSURDFK�DOVR�HQDEOHV�OHDUQHUV�WR�LGHQWLI\�WKH�PRVW�IUHTXHQW�QRWLRQV�DQG�
IXQFWLRQV�

���&RQFOXVLRQ

&RUSXV�OLQJXLVWLFV�LV�D�PHWKRG�RI�FDUU\LQJ�RXW�OLQJXLVWLF�DQDO\VHV��$V�LW�FDQ�
EH�XVHG�IRU�WKH�LQYHVWLJDWLRQ�RI�PDQ\�NLQGV�RI�OLQJXLVWLF�TXHVWLRQV�DQG�DV�LW�KDV�EHHQ�
VKRZQ� WR� KDYH� WKH� SRWHQWLDO� WR� \LHOG� KLJKO\� LQWHUHVWLQJ�� IXQGDPHQWDO�� DQG� RIWHQ�
VXUSULVLQJ�QHZ�LQVLJKWV�DERXW�ODQJXDJH��LW�KDV�EHFRPH�RQH�RI�WKH�PRVW�ZLGH�VSUHDG�
PHWKRGV�RI�OLQJXLVWLF�LQYHVWLJDWLRQ�LQ�UHFHQW�\HDUV��)XUWKHUPRUH��LW�PD\�EH�WKDW�FRUSXV�
OLQJXLVWLFV� LV� UHVLOLHQW� WR� FOHDU� GHILQLWLRQ� EHFDXVH�� DV�*ULHV� �����E����� VXJJHVWV�� LW�
³VHHPV�WR�EH�D�FDWHJRU\�ZLWK�D�SURWR�W\SH�VWUXFWXUH��WKHUH�DUH�D�IHZ�FULWHULD�WKDW�DUH�±
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FRUSXV�OLQJXLVWV´ �VHH�DOVR�:LOOLDPV��������6WXGLHV�RI�PRGHUQ�VFKRODUV��MRXUQDOLVWV��
ORFDO�KLVWRULDQV�DUH�EDVHG�RQ�WKH�HVVD\V��HWKQRJUDSKLF�QRWHV��WUDYHOOLQJ�QRWHV�RI�WKH�
ZULWHUV� RI� WKH� VHFRQG� KDOI� RI� WKH� ;,;� FHQWXU\�� 7KH� PDWHULDO� RI� WKH� DUWLFOH� LV�
UHFRPPHQGHG� IRU� VSHFLDOLVWV� ZKRVH� REMHFW� RI� VWXG\� LV� WKH� SUREOHPV� RI� VHWWOHPHQW�
DUFKHRORJ\�ZKHQ�XVLQJ�DUFKHRORJLFDO�DQG�HWKQRJUDSKLF�SDUDOOHOV��DV�ZHOO�DV�IRU�WKRVH�
ZKR�VWXG\�DQG�WHDFK�WKH�KLVWRU\�RI�WKH�DUFKDHRORJLFDO�VFLHQFH�GHYHORSPHQW��WKH�ROGHVW�
KLVWRU\�RI�WKH�9ROJD�)RUHVW�SRSXODWLRQ�

$FNQRZOHGJHPHQWV
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