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�$EVWUDFW�
�9HUEV� �DUH� �JHQHUDOO\� �PRUH� �GLIILFXOW� �IRU� �\RXQJ� �FKLOGUHQ� �WR� �DFTXLUH� �WKDQ� �QRXQV� �GXH� �WR�

�ORZHU��FRQFUHWHQHVV��DQG��LPDJHDELOLW\���7KH��ODFN��RI��YHUE��FRQMXJDWLRQ��LQ��0DQGDULQ��VHHPV�

�WR� �RQO\� �H[DFHUEDWH� �WKH� �SUREOHP�� �PDNLQJ� �QRYHO� �YHUEV� �HYHQ� �PRUH� �FKDOOHQJLQJ� �WR�

�LGHQWLI\�� �7KLV� �VWXG\� �WKXV� �H[DPLQHG� �ZKHWKHU� �YHUE� �OHDUQLQJ� �FRXOG� �EH� �ERRVWHG� �E\�

�RQRPDWRSRHLD�� �ZKLFK� �LV� �ULFK� �LQ� �LPDJHU\� �DQG� �FODLPHG��WR��IDFLOLWDWH��ODQJXDJH��OHDUQLQJ��

�)LIW\��0DQGDULQ�OHDUQLQJ��FKLOGUHQ��IURP��DJH���������WR���������PRQWKV��ZHUH��UHFUXLWHG��DQG�

�UDQGRPO\��DVVLJQHG��WR��RQH��RI��ILYH��JURXSV���WKUHH��YHUE�OHDUQLQJ��DQG��WZR��QRXQ�OHDUQLQJ��

�WR� �SHUIRUP� �D� �IDVW� �PDSSLQJ��WDVN���,Q��DOO��ILYH��JURXSV���FKLOGUHQ��ZHUH��SUHVHQWHG��ZLWK��WZR�

�SLFWXUHV��LQ��HDFK��WULDO���RQH��ZLWK��D��IDPLOLDU��LWHP���DQG��WKH��RWKHU��D��QRYHO��LWHP���7KHUH��ZHUH�

�LQ� �WRWDO� �VL[� �QRYHO� �SLFWXUHV�� �8SRQ� �KHDULQJ� �D� �QRYHO� �ZRUG�� �FKLOGUHQ� �ZHUH� �H[SHFWHG� �WR�

�DVVRFLDWH� �LW� �ZLWK� �WKH� �QRYHO� �LWHP� �WKURXJK� �GHGXFWLRQ�� �/DWHU�� �WKH\� �ZHUH� �WHVWHG� �RQ� �WKHLU�

�SURGXFWLRQ� �DQG��FRPSUHKHQVLRQ��RI��WKH��QRYHO��ZRUGV���)RU��WKH��YHUE�OHDUQLQJ��JURXSV���WKH�

�QRYHO��ZRUGV��ZHUH��DOO��LQ��WKH��IRUP��RI��RQRPDWRSRHLF��UHGXSOLFDWLRQ���DQG��ZHUH��SODFHG��LQ��D�

�YHUEDO��VHQWHQFH��IUDPH���H�J����1DJH��KXL��BBB"��µ:KLFK��PDNHV��WKH��VRXQG��BB"¶����2QH��JURXS�

�SURYLGHG� �WKH� �QRYHO� �ODEHO� �DV� �LV� ��99� �KHUHDIWHU����DQRWKHU��SURYLGHG��ERWK��WKH��ODEHO��DORQJ�

�ZLWK� �WKH� �QRYHO� �VRXQG� �LW� �PLPLFNHG� �DIWHU� ��996� �KHUHDIWHU����DQG��WKH��RWKHU��SURYLGHG��WKH�

�ODEHO� �DORQJ� �ZLWK� �D� �PLVPDWFKLQJ� �VRXQG� ��99;� �KHUHDIWHU��� �7KH� �QRXQ�OHDUQLQJ� �JURXSV�

�SODFHG��WKH��QRYHO��ZRUGV��LQ��D��QRPLQDO��VHQWHQFH��IUDPH���H�J����1DJH��VKL��BBB"��µ:KLFK��LV��D�

�BB"¶����2QH��JURXS��SURYLGHG��WKH��QRYHO��ODEHO��LQ��PRQRV\OODELF��IRUP���1��KHUHDIWHU���DQG��WKH�

�RWKHU� �SURYLGHG� �WKH� �QRYHO� �ODEHO��LQ��UHGXSOLFDWLYH��IRUP���11��KHUHDIWHU����5HVXOWV��VKRZHG�

�WKDW� �996� �SHUIRUPHG� �EHWWHU� �WKDQ� �99� �DQG� �99;�� �ZKLOH� �QR� �GLIIHUHQFH� �ZDV� �IRXQG�

�EHWZHHQ� �1� �DQG� �11�� �&UXFLDOO\�� �996� �GLG� �QRW� �GLIIHU� �VLJQLILFDQWO\� �IURP� �ERWK� �RI� �WKH�

�QRXQ�OHDUQLQJ� �JURXSV�� �7KH� �UHVXOWV� �WKXV� �LPSOLHG� �WKDW� �RQRPDWRSRHLD� �FDQ� �LQGHHG�

�IDFLOLWDWH� �YHUE� �OHDUQLQJ� �DV��ORQJ��DV��D��VRXQG��LFRQLF��DVVRFLDWLRQ��EHWZHHQ��WKH��PLPLFNLQJ�

�ODEHO�DQG�WKH�PLPLFNHG�VRXQG�LV�HVWDEOLVKHG��

�.H\ZRUGV�� �RQRPDWRSRHLD�� �IDVW� �PDSSLQJ�� �YHUE� �OHDUQLQJ�� �UHGXSOLFDWLRQ�� �ODQJXDJH�

�DFTXLVLWLRQ��0DQGDULQ�
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������� �5HGXSOLFDWLRQ����������������������������������������������������������������������������� ���
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������� �)DVW�0DSSLQJ�7DVN������������������������������������������������������������������� ����

��������� �6WLPXOXV�DQG�(TXLSPHQW������������������������������������������ ����
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�/LVW�RI�)LJXUHV�

�)LJXUH����� �7KH�SHUFHQWDJH�RI�UHGXSOLFDWLRQ�LQSXW�DW�GLIIHUHQW�DJHV����������������������� ����
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�&KDSWHU���,QWURGXFWLRQ�

����� �5HVHDUFK�%DFNJURXQG�

�7KH� �WZR� �PDLQ� �SDUWV�RI�VSHHFK� �LQ� �HDUO\� �ZRUG� �OHDUQLQJ� �DUH��QRXQV��DQG��YHUEV���3UHYLRXV�

�VWXGLHV� �FODLPHG� �WKDW��D��QRXQ��ELDV���ZKLFK��VXJJHVWV��FKLOGUHQ��SUHIHU��OHDUQLQJ��QRXQV��RYHU�

�YHUEV���H[LVWV��DFURVV��ODQJXDJHV���%DVVDQR����������%DWHV��HW��DO�����������&DVHOOL��HW��DO����������

�&RORPER���1DYDUUHWH���	��$UIp����������*HQWQHU����������.ODVVHUW���*DJDULQD���	��.DXVFKNH��

������� �6KHQJ� �	� �0F*UHJRU�� �������� �,W� �LV� �UHSRUWHG� �WKDW� �FRPSDUHG� �WR� �YHUEV�� �QRXQV� �DUH�

�IRUPHG� �ZLWK� �VLPSOH� �FRQFHSWV� �DQG� �QDWXUDO� �FDWHJRULHV�� �$OVR�� �WKH\� �GHSHQG� �OHVV� �RQ� �WKH�

�FRQWH[W�� �DQG� �UHIHU� �PRVWO\� �WR� �VWDEOH� �HQWLWLHV�� �)RU� �LQVWDQFH�� �QRXQV� �VXFK��DV��FDNH��GR��QRW�

�FKDQJH� �LWV� �PHDQLQJ� �ZKHQ� �SODFHG� �LQ� �GLIIHUHQW� �FRQWH[WV�� �+RZHYHU�� �YHUEV� �VXFK��DV��WDNH�

�KDYH� �GLIIHUHQW� �PHDQLQJV�� �DV� �LQ� �WDNH� �D� �EXV� �DQG� �WDNH� �D� �EUHDN���� �7KHUHIRUH�� �PDSSLQJ� �D�

�QRYHO� �QRXQ� �WR� �LWV� �UHIHUHQW� �REMHFW� �LV� �VKRZQ� �WR� �EH� �HDVLHU� �WKDQ� �PDSSLQJ� �D� �YHUE� �WR� �LWV�

�UHIHUHQW� �DFWLRQ� �LQ� �PDQ\� �ODQJXDJHV�� �LQFOXGLQJ� �(QJOLVK� ��&KLOGHUV� �	� �7RPDVHOOR�� �������

�*ROLQNRII���+LUVK�3DVHN���%DLOH\���	��:HQJHU����������*ROLQNRII���-DFTXHW���+LUVK�3DVHN���	�

�1DQGDNXPDU��������DQG�-DSDQHVH��,PDL��+DU\X��	�2NDGD���������

�7KH� �FDVH� �UHJDUGLQJ� �0DQGDULQ� �YHUE� �DFTXLVLWLRQ� �VHHPV� �WR� �EH� �PRUH��FRQWURYHUVLDO��

�6RPH��VWXGLHV��FODLPHG��WKDW��0DQGDULQ��LV��D��YHUE�IULHQGO\��ODQJXDJH��EHFDXVH��LWV��DUJXPHQW�

�FDQ� �EH� �GURSSHG� �DQG� �LWV� �PRUSKRORJ\� �LV��VLPSOH���(UEDXJK����������/L���-LQ���	��7DQ���������

�2JXUD�� ������� �7DUGLI�� �������� �DQG� �WKDW� �YHUEV� �DUH� �HPSKDVL]HG� �RYHU� �QRXQV� �LQ� �WKH� �LQSXW�

��7DUGLI���6KDW]���	��1DLJOHV�����������2WKHUV��UHSRUWHG��WKDW��WKH��ODFN��RI��YHUE��FRQMXJDWLRQ��LQ�

�IDFW��PDNHV��LW��HYHQ��PRUH��FKDOOHQJLQJ��WR��LGHQWLI\���,PDL��HW��DO������������3DVW��UHVHDUFK��DOVR�

�VKRZHG��WKDW��FRQWH[W��DSSHDUHG��WR��EH��D��FUXFLDO��IDFWRU��IRU��WKH��GLVWULEXWLRQ��RI��ZRUG��W\SHV�

�UHJDUGOHVV��RI��WKH��ODQJXDJH��VSRNHQ���DV��WKHUH��DUH��PRUH��QRXQV��WKDQ��YHUEV��LQ��ERRN��UHDGLQJ�
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�FRQWH[WV� �DQG� �PRUH� �YHUEV� �WKDQ� �QRXQV� �LQ� �WR\� �SOD\LQJ� �FRQWH[WV� �LQ� �ERWK� �(QJOLVK� �DQG�

�0DQGDULQ�FKLOGUHQ¶V�FRQYHUVDWLRQV��7DUGLI��*HOPDQ��	�;X���������

�(YHQ� �WKRXJK� �YHUEV� �DUH� �JHQHUDOO\� �PRUH� �GLIILFXOW� �WR� �OHDUQ�� �WKLV� �SDUW�RI�VSHHFK�

�FRPPRQO\��RFFXUV��LQ��WHDFKLQJ��PDWHULDOV��IRU��FKLOGUHQ���$Q��H[DPSOH��LV��WKH��QXUVHU\��UK\PH�

�³2OG� �0DF'RQDOG��+DG��D��)DUP´���7KH��VRQJ��PHQWLRQV��VHYHUDO��DQLPDOV��DQG��UHSHDWV��WKHLU�

�FDOOV� �LQ� �RQRPDWRSRHLF� �IRUPV�� �ZKLFK� �LPLWDWH� �WKH� �DQLPDO� �QRLVHV� �DQG� �FRQYHQLHQWO\�

�DVVRFLDWH� �WKH� �QRLVHV� �ZLWK� �WKH� �DFWLRQV� �RI� �PDNLQJ� �WKHVH� �QRLVHV�� �,Q� �RWKHU� �ZRUGV��

�RQRPDWRSRHLD���ZKLFK��FUHDWHV��D��FRQQHFWLRQ��EHWZHHQ��WKH��VRXQG��DQG��LWV��PHDQLQJ���PLJKW�

�DFW� �DV� �D� �SURSHOOHU� �IRU� �OHDUQLQJ� �QRYHO� �YHUEV� �DV� �LW� �FUHDWHV� �D� �VWUDLJKWIRUZDUG� �PDSSLQJ�

�EHWZHHQ�DQ�REVHUYDEOH�DFWLRQ�DQG�LWV�FRQVHTXHQFH��

�([WHQGLQJ� �WKH� �FRQFHSW� �RI� �FRQQHFWLQJ� �WKH� �VRXQG� �WR� �LWV� �PHDQLQJ�� �WKHUH� �DUH� �DOVR�

�RQOLQH� �OHDUQLQJ� �ZHEVLWHV��FODLPLQJ��WKHLU��WHDFKLQJ��PHWKRG��FDQ��KHOS��FKLOGUHQ��PHPRUL]H�

�DQ� �(QJOLVK� �ZRUG� �ZLWKLQ� �D� �VKRUW� �SHULRG� �RI� �WLPH�� �7KH\� �PDGH� �YLGHRV� �EDVHG� �RQ� �HDFK�

�YRFDEXODU\�� �DQG��GHVLJQHG��0DQGDULQ��VFHQDULRV��LQFOXGLQJ��VRXQGV��VLPLODU��WR��LWV��(QJOLVK�

�SURQXQFLDWLRQ�� �)RU� �H[DPSOH�� �WKH� �YLGHR� �VKRZHG� �WKDW��GLQRVDXUV��DUH��DQLPDOV��ZLWK��WKLFN�

�KHDGV�� �WKHUHE\� �FDOOLQJ� �WKHP� �D� �GDLQDRVKRX� �� �� �� �� �µDQLPDOV��ZLWK��WKLFN��KHDGV¶���7KH�

�VFHQDULR� �FUHDWHG� �D� �PDSSLQJ� �RI� �WKH� �VRXQG� �DQG� �LWV� �PHDQLQJ�� �7KLV� �W\SH� �RI� �VRXQG�

�V\PEROLVP�FRXOG�DV�ZHOO�VWUHQJWKHQ�RXU�PHPRUL]DWLRQ��

�$OWKRXJK� �QHLWKHU� �RQRPDWRSRHLD� �QRU� �VRXQG� �V\PEROLVP��LV��FRQVLGHUHG��DV��WKH��FRUH�

�RI� �DQ� �DGXOW� �OH[LFRQ�� �LW� �DFFRXQWV� �IRU� �D� �ODUJH� �SURSRUWLRQ� �RI� �HDUO\� �VSHHFK� �SURGXFWLRQ�

��%RQYLOOLDQ���*DUEHU���	��'HOO����������7DUGLI��HW��DO�����������:HUQHU��	��.DSODQ�����������0HQQ�

�DQG� �9LKPDQ� �������� �VKRZHG� �WKDW� ����� �RI� �WKH� �ILUVW� �ILYH� �ZRUGV� �LQ� �WHQ� �ODQJXDJHV� �DUH�

�RQRPDWRSRHLDV�� �.HUQ� �������� �DUJXHG� �WKDW� �RYHU� �D� �WKLUG� �RI� �WKH� �HDUO\� �RXWSXW� �DUH� �LQ��IDFW�

�RQRPDWRSRHLDV�� �,W� �LV� �VXJJHVWHG� �WKDW� �RQRPDWRSRHLD� �FDQ� �DOVR� �IXQFWLRQ� �DV� �D� �VSHHFK�

�SUDFWLFH��WKURXJKRXW��ODQJXDJH��OHDUQLQJ���)DUUDU����������6WRHO�*DPPRQ��	��&RRSHU����������
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�7KH� �RQRPDWRSRHLF� �IRUP� �VHUYHV� �DV� �DQ� �DOWHUQDWLYH� �ZRUG� �FKRLFH� �LQ� �ODQJXDJHV� �VXFK� �DV�

�-DSDQHVH� ��2JXUD�� ������� �DQG� �*HUPDQ� ��/DLQJ�� �������� �)RU� �LQVWDQFH�� �IULFDWLYH� �VRXQGV�

�ZHUH� �XVHG� �WR� �UHSUHVHQW� �WKH� �ZRUG� �EHH�����DQG��D��GRJ��EDUNLQJ��VRXQG��>YDYD݁@��ZDV��XVHG��WR�

�UHIHU� �WR� �WKH� �ZRUG� �GRJ� �LQ� �*HUPDQ�� �,W� �LV� �DOVR� �FRQVLGHUHG� �WR� �EH� �SURQRXQFHG� �PRUH�

�DFFXUDWHO\��FRPSDUHG��WR��WKH��VDPH��SKRQHPH��LQ��WKH��FRQYHQWLRQDO��IRUP���.XQQDUL����������

�)RU� �LQVWDQFH�� �D� �*HUPDQ� �FKLOG� �SURGXFHG� �WKH� �SKRQHPH� ��N�� �LQ� �DQ� �RQRPDWRSRHLF� �ZRUG�

�NLNHULNL� �µFRFN�D�GRRGOH�GRR¶� �DFFXUDWHO\�� �EXW� �DYRLGHG� �LW� �LQ� �D� �FRQYHQWLRQDO� �ZRUG� �NDOW�

�µFROG¶��/DLQJ���������

�,Q� �FKLOGUHQ¶V� �VSHHFK� �SHUFHSWLRQ�� �RQRPDWRSRHLD� �DOVR� �SOD\V� �D� �UROH�� �7KH� �6RXQG�

�6\PEROLVP��%RRWVWUDSSLQJ��+\SRWKHVLV��SURSRVHG��E\��,PDL��DQG��.LWD����������FODLPHG��WKDW�

�SUHYHUEDO� �LQIDQWV� �DUH� �VHQVLWLYH� �WR� �VRXQG� �V\PEROLVP��E\��QDWXUH���DQG��VRXQG��V\PEROLVP�

�KHOSV� �WKHP� �DVVRFLDWH� �D� �VRXQG� �ZLWK� �LWV� �UHIHUHQW� �DQG� �FDQ� �WKXV� �ERRWVWUDS� �WKHP� �LQWR��WKH�

�OH[LFRQ�� �6XFK� �DQ� �DELOLW\� �FDQ� �EH� �REVHUYHG� �LQ� �LQIDQWV� �DV� �HDUO\� �DV� �IRXU� �PRQWKV� �ROG�

��2]WXUN�� �.UHKP�� �	� �9RXORXPDQRV�� �������� �&KLOGUHQ� �SHUIRUPHG� �EHWWHU� �DW� �PDSSLQJ�

�RQRPDWRSRHLDV� �WR� �WKHLU� �UHIHUHQWV� �WKDQ� �PDSSLQJ� �WKHLU� �FRUUHVSRQGLQJ� �FRQYHQWLRQDO�

�IRUPV��DW��WHQ��PRQWKV��ROG���/DLQJ�����������DQG��WKH\��SHUIRUPHG��ZHOO��DW��OHDUQLQJ��-DSDQHVH�

�YHUEV� ��,PDL� �HW� �DO��� ������� �.DQWDUW]LV�� �,PDL�� �	��.LWD����������DQG��DGMHFWLYHV���/RFNZRRG��

�'LQJHPDQVH�� �	� �+DJRRUW�� ������� �XVLQJ� �VRXQG� �V\PEROLVP� �DW� �WKH� �DJH��RI��WZR���&KLOGUHQ�

�VKRZ� �D� �SURFHVVLQJ� �DGYDQWDJH� �IRU� �WKH� �RQRPDWRSRHLF� �IRUP� �ZRRI�ZRRI� �RYHU� �LWV�

�FRQYHQWLRQDO� �FRXQWHUSDUWV� �GRJJLH���/DLQJ�����������+RZHYHU���WKH��HIIHFWLYHQHVV��RI��XVLQJ�

�RQRPDWRSRHLF� �VRXQG� �V\PEROLVP� �GHFUHDVHV� �DIWHU� �YRFDEXODU\� �GHYHORSPHQW� �DW� �DURXQG�

�WKH�HQG�RI�WKH�VHFRQG�\HDU��.DXVFKNH�	�+RIPHLVWHU���������

�7KH� �UHDVRQ� �ZK\� �RQRPDWRSRHLD� �SURYLGHV� �D� �ERRVW� �IRU� �YRFDEXODU\� �DFTXLVLWLRQ�

�SUREDEO\� �OLHV� �LQ� �LWV� �IRUP���6WRHO�*DPPRQ��	��&RRSHU�����������2QRPDWRSRHLD��JHQHUDOO\�

�ILWV� �HLWKHU� �RQH� �RI� �WKH� �WZR� �SURSHUWLHV�� �DVVXPLQJ� �D� �&9� �V\OODEOH� �VWUXFWXUH�� �RU� �XVLQJ� �D�
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�UHGXSOLFDWHG� �IRUP�� �RU� �ERWK� ��.HQW�� ������� �9LKPDQ�� �������� �)RU� �H[DPSOH�� �LQ� �'XWFK��

�+HEUHZ�� �DQG� �*UHHN�� �WKH� �FDOO� �RI� �D� �FRZ� ��L�H��� �PRR���� �ZDV� �UHDOL]HG� �DV� �D� �&9��VWUXFWXUH��RI�

�PRH�� �PRR���� �DQG� �PRR���� �UHVSHFWLYHO\�� �ZKLOH� �WKH� �FDOO� �RI� �D� �GRJ� ��L�H��� �ZRRI�ZRRI���� �ZDV�

�UHSUHVHQWHG��E\��D��UHGXSOLFDWHG��IRUP��RI��ZRHI�ZRHI�����KRZ�KRZ�����DQG��JDY�JDY�����UHVSHFWLYHO\�

��/DLQJ�������D���/DLQJ���9LKPDQ���	��.HUHQ�3RUWQR\�����������$V��IRU��WKH��FDVH��RI��0DQGDULQ��

�GLV\OODELF�� �WULV\OODELF�� �DQG� �TXDGULV\OODELF� �UHGXSOLFDWLRQV� �DUH� �FRPPRQO\� �XVHG� �LQ�

�RQRPDWRSRHLD� ��0HOORQL� �	� �%DVFLDQR�� �������� �)RU� �H[DPSOH�� �GLV\OODELF� �IRUPV� �LQFOXGH�

�KX�KX� �µWKH� �VZRRVKLQJ� �VRXQG� �RI� �WKH� �ZLQG¶�� �WULV\OODELF� �IRUPV� �LQFOXGH� �GLQJ�GLQJ�GDQJ�

�µWKH� �GLQJ�GRQJ� �VRXQG� �RI� �D� �EHOO¶�� �DQG� �TXDGULV\OODELF� �IRUPV� �LQFOXGH� �GL�GL�GD�GD� �µWKH�

�SLWWHU�SDWWHU� �VRXQG� �RI� �WKH� �UDLQ¶�� �0XOWLV\OODELF� �UHGXSOLFDWLRQ� �RI� �RQRPDWRSRHLF� �IRUPV�

�FRQVLVWV� �RI� �HLWKHU� �SDUWLDO� �RU��IXOO��UHGXSOLFDWLRQ���/DLQJ�����������EXW��0DQGDULQ��VWUXFWXUHV�

�PDLQO\� �UHGXSOLFDWH� �RQO\� �RQFH�� �7KH� �UHGXSOLFDWHG� �VWUXFWXUH� �GRHV� �QRW� �H[LVW� �RQO\� �LQ�

�RQRPDWRSRHLD� �EXW� �DOVR� �LQ��RWKHU��OH[LFDO��IRUPV���+VLHK����������:DQJ��	��/LQ�����������)RU�

�H[DPSOH���WKH��UHGXSOLFDWHG��QRXQ��JRX�JRX��µGRJ�GRJ¶��LV��D��V\QRQ\P��RI��JRX��µGRJ¶���DQG��LV�

�FRPPRQO\�XVHG�LQ�FKLOG�GLUHFWHG�VSHHFK��&'6���

�7KH� �7DLZDQ��&RUSXV��RI��&KLOG��0DQGDULQ���7&&0���IURP��WKH��&KLOG��/DQJXDJH��'DWD�

�([FKDQJH��6\VWHP���&+,/'(6���VKRZHG��WKDW��UHGXSOLFDWLRQV��RI��0DQGDULQ��OH[LFDO��IRUPV�

�VXFK��DV��QRXQV��DQG��YHUEV��DUH��SURGXFHG��ERWK��E\��H[SHULPHQWHUV��DQG��FDUHJLYHUV���L�H����WKH�

�LQSXW�� �DQG� �E\� �FKLOGUHQ� �WKHPVHOYHV� ��L�H��� �WKH� �RXWSXW��� �)RU� �H[DPSOH�� �FDUHJLYHUV� �SUHIHU�

�XVLQJ��WKH��UHGXSOLFDWHG��IRUP��JRX�JRX��µGRJ�GRJ¶��RWKHU��WKDQ��LWV��PRQRV\OODELF��IRUP��JRX�

�µGRJ¶� �ZKHQ� �WDONLQJ� �WR� �\RXQJHU� �FKLOGUHQ�� �DQG� �\RXQJHU� �FKLOGUHQ� �WKHPVHOYHV� �SUHIHU�

�VD\LQJ� �WKH� �UHGXSOLFDWHG� �IRUP� �WR� �LQWHUDFW� �ZLWK� �WKHLU� �FDUHJLYHUV�� �$W� �WKH� �DJH� �RI� �WKUHH��

�ZKHQ��PHQWLRQLQJ��WKH��ZRUG��JRX��µGRJ¶���WKHUH��ZHUH�������RXW��RI�������UHGXSOLFDWHG��IRUPV��LQ�

�WKH� �LQSXW�� �DQG� ���� �RXW� �RI� ����� �UHGXSOLFDWHG� �IRUPV��LQ��WKH��RXWSXW���&KHXQJ��HW��DO�����������

�6LQFH� �UHGXSOLFDWLRQ� �GRXEOHV� �WKH� �RFFXUUHQFH� �RI� �ZRUGV�� �LW� �LV� �DVVXPHG� �WKDW� �WKLV� �IRUP�
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�HQKDQFHV� �WKH� �OHDUQDELOLW\��RI��D��QHZ��ODEHO���$[HOVVRQ��	��+RUVW����������%LUG���)UDQNOLQ���	�

�+RZDUG��������1DLJOHV�	�+RII�*LQVEHUJ���������

�0RVW��RI��WKH��FXUUHQW��VWXGLHV��RQ��FKLOGUHQ��OHDUQLQJ��WKURXJK��RQRPDWRSRHLDV��IRFXV��RQ�

�H[LVWLQJ��RQRPDWRSRHLF��DQG��FRQYHQWLRQDO��ZRUGV���VXFK��DV��ZRRI�ZRRI��YV���GRJ�����+RZHYHU��

�LW��LV��GLIILFXOW��WR��FRPSDUH��WKH��HIIHFW��RI��ZRUG��DFTXLVLWLRQ��LQ��GLIIHUHQW��SDUWV�RI�VSHHFK��GXH�

�WR� �XQFRQWUROOHG� �LQSXW���:H��GR��QRW��NQRZ��ZKHQ��DQG��KRZ��HDFK��FKLOG��ILUVW��HQFRXQWHUHG��D�

�SDUWLFXODU��ZRUG���DQG��WKXV��FRXOG��QRW��PDNH��D��JHQHUDOL]DWLRQ���,Q��WKLV��VWXG\���ZH��XVHG��IDVW�

�PDSSLQJ�� �D��WHFKQLTXH��LQ��ZKLFK��FKLOGUHQ��OHDUQ��QRYHO��WHUPV��WKURXJK��PLQLPDO��H[SRVXUH�

�WR� �ZRUG� �SDLUV� ��6SLHJHO� �	� �+DOEHUGD�� �������� �WR� �VHH� �ZKHWKHU� �RQRPDWRSRHLDV� �FRXOG�

�IDFLOLWDWH�0DQGDULQ�YHUE�DFTXLVLWLRQ��

����� �3XUSRVH�RI�WKH�6WXG\�

�2XU� �VWXG\� �GUHZ� �DWWHQWLRQ� �WR� �WKH� �DFTXLVLWLRQ� �RI� �QRYHO� �QRXQV� �DQG� �YHUEV�� �,Q� �RUGHU� �WR�

�EDODQFH� �RXW� �WKH� �QRXQ� �ELDV�� �ZH� �UHSODFHG� �YHUEV� �ZLWK� �RQRPDWRSRHLDV�� �DQG� �H[DPLQHG�

�ZKHWKHU� �RQRPDWRSRHLD� �ERRVWHG� �QRYHO� �YHUE� �OHDUQLQJ�� �7KH� �UHVHDUFK� �TXHVWLRQV� �WKDW��ZH�

�DGGUHVVHG�ZHUH�DV�IROORZV��

����� �&DQ�RQRPDWRSRHLD�FRXQWHUDFW�WKH�QRXQ�ELDV�LQ�QRYHO�YHUE�OHDUQLQJ"�

����� �'RHV�UHGXSOLFDWLRQ�KHOS�UHWDLQ�QRYHO�ZRUGV"�

����� �,Q�ZKDW�ZD\�GRHV�VRXQG�LFRQLFLW\�KHOS�QRYHO�YHUE�OHDUQLQJ"�

�7KH��ILUVW��DLP��RI��WKLV��VWXG\��ZDV��WR��H[DPLQH��WKH��WZR��UDGLFDOO\��GLIIHUHQW��SRLQWV��RI��YLHZ��

�HLWKHU� �0DQGDULQ� �QRXQV� �SHUIRUP� �EHWWHU��WKDQ��RQRPDWRSRHLDV���RU��WKH��RWKHU��ZD\��DURXQG��

�7KH� �GLIIHUHQFHV� �EHWZHHQ� �WKLV� �VWXG\� �DQG� �SUHYLRXV� �-DSDQHVH� �VWXGLHV� ��H�J��� �,PDL� �HW� �DO��

������� �.DQWDUW]LV� �HW� �DO��� ������� �DUH� �WKDW� �WKH� �VHOHFWHG� �-DSDQHVH� �YHUEV� �ZHUH� �OLPLWHG� �WR�
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�PLPHWLFV�� �ZKLFK� �GRHV� �QRW� �H[LVW� �LQ� �0DQGDULQ�� �ZKHUHDV� �WKLV� �VWXG\� �IRFXVHG� �RQ�

�RQRPDWRSRHLDV� �LQVWHDG�� �,I� �RQRPDWRSRHLD� �KHOSV�� �LW� �FRXOG� �FRXQWHUDFW� �WKH� �QRXQ� �ELDV� �LQ�

�QRYHO��YHUE��OHDUQLQJ���LI��LW��GRHV��QRW��KHOS���QRXQV��ZRXOG��EH��OHDUQHG��EHWWHU��WKDQ��YHUEV���7KH�

�VHFRQG��DLP��RI��WKLV��VWXG\��ZDV��WR��H[DPLQH��ZKHWKHU��UHGXSOLFDWLRQ��HQKDQFHV��QRYHO��ZRUG�

�OHDUQLQJ�� �:H� �UHGXSOLFDWHG� �WKH� �QRYHO� �QRXQV� �DQG� �FRPSDUHG� �WKH��OHDUQLQJ��SHUIRUPDQFHV�

�EHWZHHQ� �WKHLU� �PRQRV\OODELF� �DQG� �GLV\OODELF� �IRUPV���6LQFH��RQRPDWRSRHLDV��ZHUH��PRVWO\�

�LQ� �UHGXSOLFDWHG� �IRUPV� �DFURVV� �ODQJXDJHV� �LQFOXGLQJ� �0DQGDULQ�� �ZH� �GLG� �QRW� �RWKHUZLVH�

�LQFOXGH� �WKHLU� �PRQRV\OODELF� �IRUPV� �DV� �D� �FRPSDULVRQ�� �,I� �UHGXSOLFDWLRQ� �KHOSV�� �QRXQV� �LQ�

�UHGXSOLFDWHG��IRUPV��VKRXOG��SHUIRUP��EHWWHU��WKDQ��WKHLU��PRQRV\OODELF��IRUPV���LI��LW��GRHV��QRW�

�KHOS���WKHUH��ZRXOG��EH��QR��SHUIRUPDQFH��GLIIHUHQFH��EHWZHHQ��WKH��WZR��IRUPV���7KH��WKLUG��DLP�

�RI� �WKLV� �VWXG\� �ZDV� �WR� �H[DPLQH� �ZKHWKHU� �VRXQG� �LFRQLFLW\� �LV� �FUXFLDO� �WR� �VXFFHVVIXO�

�DFTXLVLWLRQ��RI��RQRPDWRSRHLD���,I��LFRQLFLW\��LV��D��FUXFLDO��IDFWRU���RQRPDWRSRHLDV��ZLWK��ORZHU�

�VRXQG� �LFRQLFLW\� �ZRXOG� �FDXVH� �ORZHU� �SHUIRUPDQFH� �VFRUHV�� �ZKLOH� �RQRPDWRSRHLDV� �ZLWK�

�KLJKHU�VRXQG�LFRQLFLW\�ZRXOG�OHDG�WR�EHWWHU�SHUIRUPDQFH�VFRUHV��

����� �2UJDQL]DWLRQ�

�7KLV��WKHVLV��LV��RUJDQL]HG��LQWR��VL[��FKDSWHUV���&KDSWHU�����LV��DQ��LQWURGXFWLRQ��RI��WKH��UHVHDUFK�

�EDFNJURXQG��DQG��WKH��SXUSRVH��RI��WKLV��VWXG\���&KDSWHU�����LQFOXGHV��WKH��OLWHUDWXUH��UHYLHZ��RI�

�WKH��QRXQ��ELDV���RQRPDWRSRHLD���DQG��&'6���&KDSWHU�����GHVFULEHV��WKH��PHWKRG��RI��UHFUXLWLQJ�

�SDUWLFLSDQWV� �DQG� �FRQGXFWLQJ� �H[SHULPHQWDO� �WDVNV�� �&KDSWHU� ��� �UHSRUWV� �DQG� �DQDO\VHV� �WKH�

�UHVXOWV� �RI� �HDFK� �H[SHULPHQWDO��WDVN���&KDSWHU�����DQG��&KDSWHU�����GLVFXVV��DQG��FRQFOXGH��WKH�

�ILQGLQJV�RI�WKLV�VWXG\��UHVSHFWLYHO\��
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�&KDSWHU���/LWHUDWXUH�5HYLHZ�

�,Q� �WKLV� �FKDSWHU�� �ZH� �VXPPDUL]HG� �SDVW��VWXGLHV��RQ��WKH��HIIHFWLYHQHVV��RI��OHDUQLQJ��WKURXJK�

�UHGXSOLFDWLRQ��DQG��LFRQLFLW\��LQ��RQRPDWRSRHLD���6HFWLRQ�������GLVFXVVHV��WKH��QRXQ��ELDV��DQG�

�SRVVLEOH��H[SODQDWLRQV��IRU��VXFK��D��ELDV���6HFWLRQ�������LQWURGXFHV��WKH��WZR��PDLQ��IHDWXUHV��RI�

�RQRPDWRSRHLD��6HFWLRQ�����FRPSDUHV�WKH�VDOLHQW�IHDWXUHV�RI�RQRPDWRSRHLDV�WR�&'6��

����� �1RXQ�%LDV�

�&KLOGUHQ��UHO\��RQ��ERWK��PXOWLVHQVRU\��LQSXW��DQG��LPDJHDELOLW\��WR��DFTXLUH��ODQJXDJH���2I��WKH�

�WZR�� �SUHYLRXV� �VWXGLHV� �FODLPHG� �WKDW� �LPDJHDELOLW\� �LV� �D� �PRUH� �FUXFLDO� �IDFWRU� �LQ� �ZRUG�

�OHDUQLQJ� ��(YLDWDU�� �0HQQ�� �	� �=DLGHO�� �������� �$V� �D� �UHVXOW�� �FRQFUHWH� �QRXQV�� �ZKLFK� �DUH�

�KLJKO\�LPDJHDEOH��DUH�HDVLHU�WR�OHDUQ�WKDQ�DOO�RWKHU�OH[LFDO�FDWHJRULHV��

�&RQFUHWH� �DQG� �DEVWUDFW� �ZRUGV� �GLIIHU� �LQ� �FRQWH[W� �DYDLODELOLW\� ��6FKZDQHQIOXJHO��

�+DUQLVKIHJHU�� �	� �6WRZH�� ������� �DQG� �FRGLQJ� �V\VWHPV� ��3DLYLR�� �������� �&RQFUHWH� �ZRUGV�

�LQYROYH� �VHQVRU\� �H[SHULHQFHV� �DQG� �XVH� �ERWK� �YHUEDO� �DQG� �LPDJHU\� �FRGHV� �WR� �HQFRGH��

�+RZHYHU�� �DEVWUDFW� �ZRUGV� �DUH� �PDLQO\� �GHVFULEHG��E\��FRQFHSWV���FRQWH[WV���DQG��VLWXDWLRQV��

�DQG� �WKH\� �RQO\� �XWLOL]H� �WKH� �YHUEDO� �FRGH� �WR� �HQFRGH�� �)RU� �H[DPSOH�� �WKH� �FRQFUHWH� �QRXQ�

�³FDNH´� �FDQ� �EH� �GHVFULEHG� �E\� �LWV� �WDVWH� �DQG� �VPHOO�� �EXW� �WKH� �DEVWUDFW� �QRXQ� �³WUXWK´� �LV�

�UHODWLYHO\� �GLIILFXOW� �WR� �IUDPH�� �7KHUHIRUH�� �WKH� �³FRQFUHWHQHVV� �HIIHFW´� ��0HVWUHV�0LVVp��

�0�QWH���	��5RGULJXH]�)RUQHOOV����������KDV��EHHQ��SURSRVHG���FODLPLQJ��WKDW��FRQFUHWH��QRXQV�

�FDQ��EH��SURFHVVHG��IDVWHU���'H��*URRW����������'H��*URRW��	��.HLM]HU����������.UROO��	��0HUYHV��

������� �6FKZDQHQIOXJHO� �	� �6KREHQ�� ������� �6FKZDQHQIOXJHO�� �+DUQLVKIHJHU�� �	� �6WRZH��

��������DQG��WKH\��FDQ��EH��UHPHPEHUHG��DQG��UHFDOOHG��EHWWHU���3DLYLR����������6FKZDQHQIOXJHO�

�	�6WRZH��������:DWWHQPDNHU�	�6KREHQ��������WKDQ�DEVWUDFW�QRXQV��
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�(YHQ��WKRXJK��0DQGDULQ��ZDV��FRQVLGHUHG��D��YHUE�IULHQGO\��ODQJXDJH��GXH��WR��DUJXPHQW�

�GURSSLQJ��DQG��PRUSKRORJLFDO��VLPSOLFLW\���7DUGLI�����������WKHUH��ZDV��VWLOO��D��WHQGHQF\��IRU��D�

�QRXQ� �ELDV���*HQWQHU�����������,PDL��DQG��FROOHDJXHV����������PHDVXUHG��0DQGDULQ���(QJOLVK��

�DQG� �-DSDQHVH� �FKLOGUHQ� �DW� �GLIIHUHQW� �DJHV� �WR� �VHH� �ZKHWKHU� �QRXQ� �ELDV� �H[LVWHG� �DFURVV�

�ODQJXDJHV�� �7KH\� �WHVWHG� �FKLOGUHQ� �ZLWK� �QRYHO� �QRXQV� �DQG� �QRYHO� �YHUEV� �DQG� �IRXQG� �WKHUH�

�ZDV��D��SRWHQWLDO��XQLYHUVDO��QRXQ��DGYDQWDJH���&KLOGUHQ��DW��DJH��WKUHH��ZHUH��DEOH��WR��PDS��DQG�

�H[WHQG��QRYHO��QRXQV��WR��QHZ��HYHQWV��EXW��IDLOHG��WR��GR��WKH��VDPH��ZLWK��QRYHO��YHUEV���$W��WKH�

�DJH� �RI� �ILYH�� �(QJOLVK� �DQG� �-DSDQHVH� �FKLOGUHQ� �VXFFHHGHG� �LQ� �PDSSLQJ� �QRYHO� �YHUEV��

�+RZHYHU�� �WKH� �UHVXOW� �VXJJHVWHG� �WKDW� �0DQGDULQ� �FKLOGUHQ� �UHTXLUHG� �PRUH� �SUDJPDWLF� �DQG�

�JUDPPDWLFDO� �VXSSRUW� �WR� �OHDUQ� �YHUEV�� �,W� �ZDV� �QRW� �XQWLO� �DJH� �HLJKW� �GLG� �WKH\� �VXFFHHG� �LQ�

�PDSSLQJ� �YHUEV���2Q��WKH��RWKHU��KDQG���/DL��DQG��/LX����������FRPSDUHG��0DQGDULQ��QRXQV��WR�

�YHUEV��DQG��IRXQG��WKDW��LW��ZDV��QRW��WKH��SURFHVV��RI��OHDUQLQJ��EXW��WKH��SURFHVV��RI��UHWDLQLQJ��WKDW�

�PDGH��YHUEV��SHUIRUP��UHODWLYHO\��ZRUVH���7KH\��GHPRQVWUDWHG��WKDW��WKUHH�\HDU�ROG��FKLOGUHQ�

�VXFFHVVIXOO\�PDSSHG�WKH�YHUEV�WR�WKHLU�UHIHUHQWV�EXW�IDLOHG�WR�UHWDLQ�WKHP��

�7KH� �LVVXH� �RI� �ZKHWKHU� �WKHUH� �LV� �D� �QRXQ� �ELDV��DOVR��GHSHQGV��RQ��FRQWH[WV���7DUGLI��DQG�

�FROOHDJXHV� �������� �PHDVXUHG� �WKH� �XVDJH� �RI� �FRPPRQ� �QRXQV��DQG��PDLQ��YHUEV��LQ��(QJOLVK�

�DQG��0DQGDULQ��ERRN��UHDGLQJ��DQG��WR\��IUHH�SOD\���5HVXOWV��VKRZHG��WKDW��DOWKRXJK��0DQGDULQ�

�FKLOGUHQ� �DQG� �DGXOWV� �SURGXFHG� �PRUH� �YHUEV� �WKDQ� �(QJOLVK� �VSHDNHUV�� �WKH\� �VWLOO��SURGXFHG�

�PRUH� �QRXQV� �LQ� �ERRN� �UHDGLQJ� �WKDQ� �LQ� �WR\� �SOD\� �FRQWH[WV���7KHUHIRUH���ODQJXDJH��ZDV��QRW�

�WKH��RQO\��IDFWRU��WKDW��FDXVHV��QRXQ��ELDV���DQG��WKDW��0DQGDULQ��QRXQV��SOD\��DQ��LPSRUWDQW��UROH�

�LQ�HDUO\�ODQJXDJH�OHDUQLQJ�DV�ZHOO��

����� �2QRPDWRSRHLD�

�$VLGH� �IURP� �FRQFUHWH� �QRXQV�� �RQRPDWRSRHLDV� �FDQ� �DOVR� �EH� �GHVFULEHG� �E\� �ERWK� �VHQVRU\�

��,PDL� �	� �.LWD�� ������� �DQG� �LPDJHU\� ��0RWDPHGL� �HW� �DO��� ������� �LQSXW�� �,Q� �PRVW� �FDVHV��
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�RQRPDWRSRHLDV� �DUH� �YHUEV� �WKDW� �PLPLF� �WKH� �DFWLRQ� �RI� �PDNLQJ� �VRXQGV�� �DV� �LQ� �³WKH� �FDW� �LV�

�PHRZLQJ´���,I��WKH��UHIHUHQW��LV��SUHVHQW���WKH��OLVWHQHU��FRXOG��VLQJOH��RXW��WKH��FRUUHFW��UHIHUHQW��

�LI� �WKH��UHIHUHQW��LV��DEVHQW���WKH��OLVWHQHU��FRXOG��PDS��WKH��OH[LFDO��LWHP��WR��D��PHPRU\��WUDFH��RI�

�WKH�UHIHUHQW��3HUQLVV��/X��0RUJDQ��	�9LJOLRFFR���������

������� �5HGXSOLFDWLRQ�

�*LYHQ� �WKDW� �UHGXSOLFDWLRQ� �LV� �D� �XQLYHUVDO� �IHDWXUH� �RI� �RQRPDWRSRHLDV� ��%UHQW� �	� �6LVNLQG��

������� �)HUJXVRQ�� ������� �)HUQDOG� �	� �.XKO�� ������� �.HQW�� ������� �6RGHUVWURP�� �������

�9LKPDQ�����������LW��IDFLOLWDWHV��WKH��SURGXFWLRQ��DQG��SHUFHSWLRQ��RI��D��ZRUG���%HKUHQV���������

�/DLQJ��HW��DO������������&DUHJLYHUV��RIWHQ��XVH��RQRPDWRSRHLDV��WR��FDSWXUH��FKLOGUHQ¶V��DWWHQWLRQ�

��9LKPDQ�����������FUHDWH��WXUQ�WDNLQJ��GLDORJXHV���/DLQJ�������E����DQG��HPSKDVL]H��VSHFLILF�

�HOHPHQWV� ��/HH�� �'DYLV�� �	� �0DFQHLODJH�� �������� �DOO� �RI� �ZKLFK� �DUH� �OLNHO\� �GRQH� �DW� �D�

�VXEFRQVFLRXV� �OHYHO� ��)HUQDOG�� ������� �*OHLWPDQ�� �1HZSRUW�� �	� �*OHLWPDQ�� ������� �.HPOHU�

�1HOVRQ���+LUVK�3DVHN���-XVF]\N���	��:ULJKW�&DVVLG\�����������$V��FKLOGUHQ��DUH��PRUH��OLNHO\�

�DWWUDFWHG��WR��VDOLHQW��IHDWXUHV���)HUQDOG��	��.XKO����������)HUQDOG��	��6LPRQ�����������WKH\��DOVR�

�JLYH��PRUH��SRVLWLYH��UHVSRQVHV��WR��RQRPDWRSRHLF��ZRUGV��WKDQ��FRQYHQWLRQDO��ZRUGV���6PLWK�

�	�7UDLQRU���������

�'LIIHUHQW� �IURP� �RWKHU� �ODQJXDJHV�� �UHGXSOLFDWLRQV� �QRW� �RQO\� �H[LVWHG� �LQ� �0DQGDULQ�

�RQRPDWRSRHLDV��EXW��DOVR��LQ��RWKHU��SDUWV�RI�VSHHFK���HVSHFLDOO\��&'6���$V��D��WRQH��ODQJXDJH��

�WKHUH� �LV� �D� �VSHFLILF� �WRQDO� �IUDPH� �IRU� �QRPLQDO� �UHGXSOLFDWLRQ� �LQ� �&'6� ��(UEDXJK�� �������

�+VLHK�� ������� �0D�� �=KRX�� �*ROLQNRII�� �/HH�� �	��+LUVK�3DVHN�����������)RU��FRPPRQ��QRXQV��

�UHGXSOLFDWLRQ��RI��D��7RQH������7����RU��7RQH������7����ZRUG��ZRXOG��UHVXOW��LQ��D��7��7���VHTXHQFH�

��'XDQPX�� ������� �+VLHK�� �������� �)RU� �H[DPSOH�� �WKH� �UHGXSOLFDWHG� �IRUP� �RI��QLX���µFRZ¶��LV�

�SURQRXQFHG� �DV� �QLX��QLX�� �DQG� �WKDW� �RI� �JRX�� �µGRJ¶� �LV� �JRX��JRX����� �)RU� �UHGXSOLFDWHG�

�NLQVKLS� �WHUPV�� �WKLV� �WRQDO� �IUDPH� �LV� �DSSOLHG� �UHJDUGOHVV� �RI� �WRQHV� ��'XDQPX�� �������� �)RU�
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�H[DPSOH�� �WKH� �UHGXSOLFDWHG� �IRUP� �RI� �PD�� �µPRP¶� �LV� �SURQRXQFHG� �DV� �PD��PD�� �DQG� �ED��

�µGDG¶� �DV� �ED��ED����� �5HGXSOLFDWHG� �QRXQV� �ZLWK� �WKH� �7��7�� �IUDPH��LV��D��ZD\��RI��H[SUHVVLQJ�

�FXWHQHVV�LQ�0DQGDULQ�DQG�LV�D�FRPPRQ�GHYLFH�LQ�&'6��)DUULV���������������

�7KH� �WRNHQ� �IUHTXHQF\� �RI� �UHGXSOLFDWLRQ� �LQ� �7DLZDQ� �0DQGDULQ� �VSRQWDQHRXV��VSRNHQ�

�GDWD��IURP��&+,/'(6��VKRZHG��D��YHU\��KLJK��QHJDWLYH��FRUUHODWLRQ��EHWZHHQ��FKLOGUHQ¶V��DJH�

�DQG��WKHLU��XVDJH��RI��UHGXSOLFDWLRQ���7KH��GDWD��FRQVLVW��RI�������FKLOGUHQ��DJHG���������������0�� �

������� �6'� � � ������ �FROOHFWHG� �E\� �&KDQJ� �������� ������� ������� ������� �������� �&KDQJ� �DQG�

�+XDQJ� ��������� �&KDQJ� �DQG� �0F&DEH� ��������� �&KHQ���&KDQJ���DQG��&KHQ�����������&KHXQJ�

�������� �������� �&KHXQJ�� �&KDQJ�� �.R�� �DQG� �7VD\�����������+XDQJ�����������DQG��/XR���6QRZ��

�DQG� �&KDQJ� ��������� �:H� �GLYLGHG� �WKHVH� �FKLOGUHQ� �LQWR� �WHQ� �JURXSV� �EDVHG� �RQ� �WKHLU� �DJH�

�UHFRUGHG� �LQ� �WKH� �WUDQVFULSW�� �$JH� �LQIRUPDWLRQ� �ZDV� �VXPPDUL]HG��LQ��7DEOH��������6LQFH��VH[�

�ZDV�XQVSHFLILHG�LQ�VRPH�GDWD��ZH�GLG�QRW�LQFRUSRUDWH�LW�DV�D�SUHGLFWLQJ�IDFWRU��

�7DEOH�����$JH�LQIRUPDWLRQ�RI�WKH�FKLOGUHQ��

�*URXS� �$JH��� �$JH��� �$JH��� �$JH��� �$JH���

�1� ���� ���� ����� ���� ����

�0� ����� ����� ����� ����� �����

�6'� ����� ����� ����� ����� �����

�5DQJH� ���������� ���������� ���������� ���������� ����������

�*URXS� �$JH��� �$JH��� �$JH��� �$JH��� �$JH����

�1� ���� ���� ���� ���� ����

�0� ����� ����� ����� ����� ������

�6'� ����� ����� ����� ����� �����

�5DQJH� ���������� ���������� ���������� ��������� �����������
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�:H� �XVHG� �3\WKRQ� ������� ��9DQ� �5RVVXP� �	� �'UDNH�� ��������WR��FROOHFW��GDWD��DQG��GLYLGHG��WKH�

�ZRUGV� �LQWR� �WZR� �FDWHJRULHV�� �LQSXW� �DQG� �RXWSXW�� �,QSXWV� �ZHUH� �WKH� �ZRUGV� �LQYHVWLJDWRUV��

�UHODWLYHV� �RU� �IDPLO\� �PHPEHUV� �VDLG� �WR� �WKH� �FKLOGUHQ�� �ZKHUHDV� �RXWSXWV� �ZHUH� �WKH� �ZRUGV�

�VSRQWDQHRXVO\� �VSRNHQ� �E\� �FKLOGUHQ� �WKHPVHOYHV�� �7KHUH� �ZHUH� ������ �UHGXSOLFDWLRQV� �LQ� �D�

�WRWDO� �RI� �������� �LQSXW� �ZRUGV� ���������� �DQG� ��������UHGXSOLFDWLRQV��LQ��D��WRWDO��RI���������

�RXWSXW� �ZRUGV� ���������� �,Q� �RWKHU� �ZRUGV�� �FKLOGUHQ� �SURGXFHG� �PRUH� �UHGXSOLFDWLRQ� �WKDQ�

�DGXOWV���:H��IXUWKHU��GLYLGHG��WKHVH��ZRUGV��LQWR��IRXU��SDUWV�RI�VSHHFK���QRXQV���Q����YHUEV���Y���

�RQRPDWRSRHLDV���RQ����DQG��RWKHUV���DQG��WKHQ��WUDQVIRUPHG��WKH��UDZ��GDWD��LQWR��SHUFHQWDJHV��WR�

�FRPSDUH� �WKH� �XVDJH� �RI� �UHGXSOLFDWLRQ� �DW� �GLIIHUHQW� �DJHV�� �,Q� �WKHVH� �GDWD�� �YHUEV� �LQFOXGH�

�JHQHUDO��YHUEV���DX[LOLDU\��YHUEV���FRSXODU��YHUEV���GLUHFWLRQDO��FRPSOHPHQWV���DQG��UHVXOWDWLYH�

�FRPSOHPHQWV�� �ZKLOH� �RQRPDWRSRHLDV� �LQFOXGH� �ZRUGV� �WKDW� �LPLWDWH� �D� �VRXQG�� �2XU� �UHVXOWV�

�VKRZHG��WKDW��WKHUH��ZDV��D��KLJKHU��SURSRUWLRQ��RI��UHGXSOLFDWLRQV��LQ��ERWK��LQSXWV��DQG��RXWSXWV�

�IRU�\RXQJHU�FKLOGUHQ��DQG�WKLV�XVDJH�JUDGXDOO\�GHFUHDVHG�WKURXJK�DJH��

�7KH� �FRUUHODWLRQ� �EHWZHHQ� �FKLOGUHQ¶V��DJH��DQG��WKHLU��UHGXSOLFDWLRQ��LQSXW��ZDV��D��YHU\�

�KLJKO\��QHJDWLYH��FRUUHODWLRQ��>��U�� ���������S���������@���$V��FKLOGUHQ��JUHZ��ROGHU���WKH\��UHFHLYHG�

�IHZHU� �UHGXSOLFDWLRQ� �LQSXW�� �)RU� �HDFK� �FDWHJRU\�� �WKH� �FRUUHODWLRQ� �FRHIILFLHQWV� �EHWZHHQ�

�GLIIHUHQW� �DJHV� �DQG� �GLIIHUHQW� �SDUWV�RI�VSHHFK� �ZHUH�� �U� � � ������ �IRU� �QRXQV�� �U� � � ������ �IRU�

�YHUEV�� �U� � � ������ �IRU� �RQRPDWRSRHLDV�� �DQG� �U� � � ������ �IRU� �RWKHUV�� �7KHUH� �ZHUH� �VLJQLILFDQW�

�FRUUHODWLRQV� �LQ� �RQRPDWRSRHLDV� �DQG� �RWKHUV�� �DQG� �WKHUH� �ZHUH� �PDUJLQDO� �VLJQLILFDQW�

�FRUUHODWLRQV� �LQ� �QRXQV� �DQG� �YHUEV� ��)LJXUH� ������� �$V� �FKLOGUHQ� �UHDFKHG� �WKH� �DJH� �RI��VHYHQ��

�WKH\� �VHOGRP� �UHFHLYHG� �UHGXSOLFDWHG� �ZRUGV� �LQ� �FRQYHUVDWLRQ� �ZLWK� �DGXOWV�� �HVSHFLDOO\�

�RQRPDWRSRHLDV�� �,I� �ZH� �IXUWKHU� �GLYLGHG� �QRXQV��LQWR��NLQVKLS��WHUPV���H�J����PD�PD��µPRP¶��

�DQG� �QRQ�NLQVKLS� �WHUPV� ��H�J��� �JRX�JRX� �µGRJ¶��� �WKH� �UHVXOW� �LQGLFDWHG� �WKDW� �WKH� �LQSXW� �RI�

�UHGXSOLFDWLRQ� �LQ� �QRQ�NLQVKLS� �WHUPV� �JUDGXDOO\� �GHFUHDVHG�� �ZKLOH� �WKH� �UHGXSOLFDWLRQ� �LQ�

�NLQVKLS� �WHUPV� �UHPDLQHG� �KLJK�� �7KHUH� �ZDV� �D� �YHU\� �VWURQJ� �QHJDWLYH��FRUUHODWLRQ��EHWZHHQ�
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�WKH� �DJH� �DQG� �QRQ�NLQVKLS� �WHUPV� �>��U� � � ������� �S� ��� �����@� ��)LJXUH� ������� �+RZHYHU�� �PRVW�

�NLQVKLS� �WHUPV� �LQ� �0DQGDULQ� �ZHUH� �LQ� �UHGXSOLFDWHG� �GLV\OODELF� �IRUPV�� �VR� �WKH� �XVH� �RI�

�UHGXSOLFDWLRQ�LQ�WKHVH�WHUPV�KDG�OLWWOH�WR�GR�ZLWK�VSHDNLQJ�WR�FKLOGUHQ�DW�GLIIHUHQW�DJHV��

�)LJXUH�����7KH�SHUFHQWDJH�RI�UHGXSOLFDWLRQ�LQSXW�DW�GLIIHUHQW�DJHV��

�)LJXUH� ����� �7KH� �LQSXW� �SHUFHQWDJHV� �RI� �UHGXSOLFDWHG� �NLQVKLS� �DQG� �QRQ�NLQVKLS� �WHUPV� �DW�

�GLIIHUHQW�DJHV��

�7KH��FRUUHODWLRQ��EHWZHHQ��FKLOGUHQ¶V��DJH��DQG��WKH��UHGXSOLFDWLRQ��RXWSXW��ZDV��DOVR��D��VWURQJ�

�QHJDWLYH� �FRUUHODWLRQ� �>��U� � � ������� �S� ��� ����@�� �7KH� �VWDWLVWLFV� �LQGLFDWHG� �WKDW� �FKLOGUHQ�
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�WKHPVHOYHV��XVHG��IHZHU��UHGXSOLFDWHG��IRUPV��DV��WKH\��JUHZ��XS���7KH��FRUUHODWLRQV��EHWZHHQ�

�WKH� �DJH��DQG��HDFK��SDUW�RI�VSHHFK��ZHUH���U�� ��������IRU��QRXQV���U�� ��������IRU��YHUEV���U�� �������

�IRU� �RQRPDWRSRHLDV�� �DQG� �U� � � ������ �IRU� �RWKHUV�� �7KHUH� �ZHUH� �VLJQLILFDQW� �QHJDWLYH�

�FRUUHODWLRQV� �LQ� �YHUEV� �DQG� �RWKHUV� ��)LJXUH� ������� �,Q� �RYHUDOO� �SURGXFWLRQ�� �QRXQV� �DQG�

�RQRPDWRSRHLDV��KDYH��UHODWLYHO\��KLJKHU��UHGXSOLFDWHG��SURSRUWLRQV���+RZHYHU���WKHUH��ZDV��D�

�KXJH� �IOXFWXDWLRQ� �LQ� �RQRPDWRSRHLDV� �DW� �DJH� �HLJKW� �DQG� �WHQ�� �(YHQ� �WKRXJK� �UHGXSOLFDWLQJ�

�RQRPDWRSRHLDV��PLJKW��VHHP��FRPPRQ��IRU��ROGHU��FKLOGUHQ���WKH��WRWDO��QXPEHU��ZDV��DFWXDOO\�

�GHFOLQLQJ�� �7KHUH� �ZHUH� ���� �RQRPDWRSRHLF� �UHGXSOLFDWLRQV� �DW� �WKH� �DJH��RI��ILYH���EXW��WZR��DW�

�WKH��DJH��RI��HLJKW���DQG��RQO\��RQH��OHIW��DW��WKH��DJH��RI��WHQ���7KHUHIRUH���WKH��UHGXSOLFDWHG��IRUP�

�RI� �RQRPDWRSRHLD� �DV� �D� �ZKROH� �GHFUHDVHG� �WKURXJK� �DJHV�� �6LPLODU� �WR� �WKH� �LQSXW� �RI�

�UHGXSOLFDWLRQ�� �E\� �GLYLGLQJ� �QRXQV� �LQWR� �NLQVKLS� �WHUPV� �DQG� �QRQ�NLQVKLS� �WHUPV�� �ZH�

�GLVFRYHUHG��WKDW��PRVW��RI��WKH��UHGXSOLFDWHG��IRUPV��ZHUH��NLQVKLS��WHUPV���DQG��WKH��SURSRUWLRQ�

�RI��UHGXSOLFDWLRQ��LQ��QRQ�NLQVKLS��WHUPV��GHFUHDVHG��WKURXJK��DJH���7KHUH��ZDV��DOVR��D��VWURQJ�

�QHJDWLYH��FRUUHODWLRQ��EHWZHHQ��WKH��DJH��DQG��UHGXSOLFDWLRQ��RI��QRQ�NLQVKLS��WHUPV��>��U�� ��������

�S�������@��)LJXUH�������

�)LJXUH�����7KH�SHUFHQWDJH�RI�UHGXSOLFDWLRQ�RXWSXW�DW�GLIIHUHQW�DJHV��
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�)LJXUH� ����� �7KH� �RXWSXW� �SHUFHQWDJHV� �RI� �UHGXSOLFDWHG� �NLQVKLS� �DQG� �QRQ�NLQVKLS��WHUPV��DW�

�GLIIHUHQW�DJHV��

������� �,FRQLFLW\�

�$QRWKHU� �IXQGDPHQWDO� �IHDWXUH� �RI� �RQRPDWRSRHLDV� �LV� �WKDW� �WKH\� �DUH� �QRQ�DUELWUDU\� �ZRUGV�

�UHSUHVHQWLQJ� �PHDQLQJ� �WKURXJK� �VRXQGV� ��'H� �6DXVVXUH�� ������� �0RQDJKDQ�� �6KLOOFRFN��

�&KULVWLDQVHQ�� �	� �.LUE\�� �������� �7KHUH� �DUH� �WZR� �W\SHV� �RI� �RQRPDWRSRHLDV�� �VWDQGDUG� �DQG�

�IXQFWLRQDO� ��/DLQJ�� ������� �/HPDLWUH� �	� �5RFFKHVVR�� �������� �6WDQGDUG� �RQRPDWRSRHLD� �LV�

�DOVR��NQRZQ��DV��WDPH��LPLWDWLRQ���5KRGHV�����������,W��IROORZV��WKH��SKRQRWDFWLF��FRQVWUDLQWV��RI�

�D��ODQJXDJH���,ZDVDNL���9LQVRQ���	��9LJOLRFFR����������/HPDLWUH���-DEEDUL���0LVGDULLV���+RXL[��

�	� �6XVLQL�� �������� �ZKLFK� �LQFOXGH� �FRQYHQWLRQDOL]HG� �IRUPV� �DQG��IL[HG��VWUXFWXUHV���/DLQJ��

������� �/HPDLWUH� �	� �5RFFKHVVR�� �������� �,W��LV��YHU\��VLPLODU��WR��D��UHJXODU��ZRUG���,ZDVDNL��HW�

�DO��� ������� �/HPDLWUH� �HW� �DO��� ������� �EXW� �WKH� �PHDQLQJ� �LV� �LFRQLF� ��6RENRZLDN�� �������� �,Q�

�FRQWUDVW���IXQFWLRQDO��RQRPDWRSRHLD���DOVR��WHUPHG��WKH��ZLOG��LPLWDWLRQ���5KRGHV�����������LV��D�

�QRQ�FRQYHQWLRQDO� �DQG� �FUHDWLYH� �YRFDOL]DWLRQ� �ZLWK� �PRUH� �H[SUHVVLYH��IRUPV��DQG��IOH[LEOH�

�VWUXFWXUHV�� �,W� �LV� �FRQVWUDLQHG� �RQO\� �E\� �DQ� �LQGLYLGXDO¶V� �YRFDO� �DELOLWLHV� ��/DVV�� �(DVWKDP��
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�3DUULVK���6KHUELFN���	��5DOSK����������/DVV��HW��DO������������DV��LQ��>EYP@��WR��LPLWDWH��WKH��VRXQG�

�RI�D�FDU�HQJLQH��(OVHQ���������

�6WDQGDUG� �RQRPDWRSRHLD� �LV� �IXUWKHU� �GLYLGHG� �LQWR� �WZR� �VXEW\SHV�� �DEVROXWH� �DQG�

�UHODWLYH� �LFRQLFLW\� ��*DVVHU�� �6HWKXUDPDQ�� �	� �+RFNHPD�� �������� �$EVROXWH� �LFRQLFLW\� �LV� �D�

�WUDQVSDUHQW� �UHODWLRQVKLS� �EHWZHHQ� �WKH� �VRXQG� �UHIHUHQW� �DQG� �LWV� �YRFDO� �LPLWDWLRQ�� �VXFK� �DV�

�UHIHUULQJ��³ZRRI�ZRRI´��WR��D��GRJ��EDUN���,PDL��	��.LWD�����������ZKLOH��UHODWLYH��LFRQLFLW\��LV��D�

�VPDOOHU� �XQLW� �RI� �D� �ZRUG� �WKDW� �DVVRFLDWHV� �PHDQLQJ� �ZLWK� �VRXQGV� ��1XFNROOV�� �������� �)RU�

�LQVWDQFH�� �WKH� �-DSDQHVH� �LGHRSKRQH� �NHUD�NHUD��UHIHUV��WR��ODXJKLQJ���,ZDVDNL��HW��DO�����������

�DQG��WKH��(QJOLVK��SKRQHVWKHPH��JO���LQ��³JOLWWHU´���³JORZ´���DQG��³JOHDP´��UHIHUV��WR��YLVLRQ��DQG�

�OLJKW��/HPDLWUH�HW�DO����������

�7KH��WZR��VXEW\SHV��RI��LFRQLFLW\��DUH��QRW��PXWXDOO\��H[FOXVLYH���.RULDW��	��/HY\���������

�9HWWHU� �	� �7HQQDQW�� �������� �,Q� �VRPH� �VLWXDWLRQV�� �WKH� �VL]H� �RI� �RXU� �PRXWK� �RSHQLQJ� �LV�

�FRUUHODWHG� �ZLWK� �WKH� �VL]H� �RI� �WKH� �WDUJHW� �DQLPDO� �DQG� �WKH� �ORXGQHVV� �RI� �LWV� �QRLVH� ��0DXUHU��

�3DWKPDQ�� �	� �0RQGORFK�� ������� �0RQDJKDQ� �HW� �DO��� �������� �,W� �KDV� �EHHQ� �UHSRUWHG� �WKDW�

�(QJOLVK�VSHDNLQJ� �DGXOWV� �DUH� �PRUH� �OLNHO\� �WR� �XVH� �KLJK�IURQW� �YRZHOV��WR��UHIHU��WR��FDOOV��RI�

�VPDOOHU��DQLPDOV���H�J����³FKLUS´��IRU��FKLFNV����DQG��XVH��ORZ�EDFN��YRZHOV��WR��UHIHU��WR��FDOOV��RI�

�ODUJHU�DQLPDOV��H�J���³URDU´�IRU�OLRQV���0RQDJKDQ�HW�DO����������

�6RPH��(DVW��$VLDQ��ODQJXDJHV��H[WHQG��WKH��PHDQLQJ��IURP��SODLQ��LPLWDWLRQ��WR��WKH��HQWLW\�

�WKDW� �FUHDWHV� �WKH� �VRXQG� ��$NLWD����������2JXUD����������:DQJ��	��/LQ�����������)RU��LQVWDQFH��

�-DSDQHVH�� �DQG� �0DQGDULQ�VSHDNLQJ� �DGXOWV� �ZRXOG� �XVH� �D� �GRJ� �EDUNLQJ� �VRXQG� ��H�J���

�ZDQ�ZDQ� �LQ� �-DSDQHVH� �DQG� �ZDQJ�ZDQJ� �LQ� �0DQGDULQ�� �WR� �LQGLFDWH� �D� �³GRJ´� �EHIRUH�

�FKLOGUHQ��DUH��IDPLOLDU��ZLWK��WKLV��FRQFHSW���2JXUD����������:DQJ��	��/LQ�����������6RPH��ELUG�

�QDPHV� �LQ��-DSDQHVH��KDYH��RQRPDWRSRHLF��RULJLQV���DV��WKH\��PLPLF��WKH��YRFDOL]DWLRQ��RI��WKH�

�ELUGV� ��<DPDJXFKL�� �������� �$OWKRXJK� �WKLV� �XVDJH� �RI� �RQRPDWRSRHLD� �LV� �QRW� �XQLYHUVDO�

����
doi:10.6342/NTU202203245



��0RQDJKDQ� �HW� �DO������������VSHDNHUV��RI��WKHVH��ODQJXDJHV��PLJKW��HVWDEOLVK��D��EHWWHU��OH[LFDO�

�UHSUHVHQWDWLRQ�DVVRFLDWLQJ�D�ZRUG�ZLWK�LWV�UHIHUHQW��,PDL�	�.LWD���������

����� �&KLOG�GLUHFWHG�6SHHFK��&'6��

�2QRPDWRSRHLD� �LV� �UHSRUWHG� �DV� �EHLQJ� �D� �OH[LFDO� �IHDWXUH��RI��&'6���%RUQVWHLQ��HW��DO����������

�)HUQDOG��	��0RULNDZD�����������,Q��PRVW��ODQJXDJHV���&'6��LV��DFRXVWLFDOO\��LGHQWLILDEOH��GXH�

�WR��LWV��GLVWLQFW��SURVRGLF��IHDWXUHV���LQFOXGLQJ��PRGLILFDWLRQV��LQ��SLWFK���DPSOLWXGH���GXUDWLRQ��

�WHPSR���SDXVH���DQG��VWUHVV���%URHVFK��	��%U\DQW����������&RRSHU��	��$VOLQ����������)HUQDOG��	�

�6LPRQ����������)HUQDOG��HW��DO�����������*ULHVHU��	��.XKO����������.XKO��HW��DO�����������3DSRXãHN�

�	� �+ZDQJ�� ������� �6WHUQ�� �6SLHNHU�� �	� �0DF.DLQ�� ������� �6WHUQ�� �6SLHNHU�� �%DUQHWW�� �	�

�0DF.DLQ�� �������� �,W� �LV� �DOVR��OLQJXLVWLFDOO\��GLIIHUHQW��IURP��QRUPDO��VSHHFK���DV��LW��LQFOXGHV�

�VLPSOLILHG��VWUXFWXUHV��DQG��IUHTXHQW��UHGXSOLFDWLRQV���&URVV����������)HUJXVRQ����������6QRZ��

�������� �7KHVH� �PRGLILFDWLRQV� �ZHUH� �VXJJHVWHG� �WR� �EXLOG� �D� �SDUDOOHO� �UHODWLRQVKLS� �EHWZHHQ�

�WKH� �ZRUG� �SURGXFWLRQ� �RI� �D� �FKLOG� �DQG� �WKH� �HDUO\� �LQSXW� �SURYLGHG� �E\��KLV��RU��KHU��FDUHJLYHU�

��.DXVFKNH�	�+RIPHLVWHU��������.DXVFKNH�	�.ODQQ�'HOLXV���������

�&KLOGUHQ� �SUHIHU��&'6��RYHU��DGXOW�GLUHFWHG��VSHHFK���$'6����&RRSHU��	��$VOLQ���������

�DV� �&'6� �DGRSWV� �IHDWXUHV� �VXFK� �DV� �KLJKHU� �SLWFK� �DQG� �ZLGHU� �SLWFK� �UDQJH�� �ORQJHU� �ZRUG�

�GXUDWLRQ�� �DQG� �IXOO� �UHGXSOLFDWLRQ� ��%UHQW� �	� �6LVNLQG�� ������� �)HUJXVRQ����������)HUQDOG��	�

�.XKO�� ������� �6RGHUVWURP�� �������� �/DLQJ� �DQG��FROOHDJXHV����������DQDO\]HG��KRZ��PRWKHUV�

�SURGXFHG��RQRPDWRSRHLDV��LQ��&'6���7KH\��IRXQG��WKDW��RQRPDWRSRHLF��ZRUGV��ZHUH��IHDWXUHG�

�PRUH� �VDOLHQWO\� �WKDQ� �WKHLU� �FRQYHQWLRQDO� �FRXQWHUSDUWV�� �/DLQJ� �������� �DOVR� �DQDO\]HG�

�ORQJLWXGLQDO� �GLDU\� �GDWD� �RI� �D� �*HUPDQ� �LQIDQW�� �6KH� �FRPSDUHG� �WKH� �GHYHORSPHQW� �RI�

�RQRPDWRSRHLF� �ZRUGV� �WR� �WKHLU� �FRUUHVSRQGLQJ� �FRQYHQWLRQDO� �ZRUGV�� �+HU��UHVXOWV��SRVLWHG�

�WKDW� �VWUXFWXUHV� �LQ� �RQRPDWRSRHLDV��VHUYHG��DV��D��SKRQRORJLFDO��DQG��OH[LFDO��EULGJH��WR��WKHLU�

�FRQYHQWLRQDO�IRUPV��

����
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�&'6� �LV� �RIWHQ� �XVHG� �LQ� �HDUO\� �SKRQRORJLFDO� �GHYHORSPHQW� �DFURVV� �PDQ\� �ODQJXDJHV�

��%RUQVWHLQ� �HW� �DO��� ��������)HUJXVRQ����������)HUQDOG��	��0RULNDZD����������.XQQDUL���������

�9LKPDQ�� ������� �9LKPDQ� �	� �.HUHQ�3RUWQR\�� �������� �%HIRUH� �FKLOGUHQ� �H[SHULHQFLQJ� �WKH�

�YRFDEXODU\��VSXUW��DW��DURXQG��DJH��������*RSQLN��	��0HOW]RII����������/LIWHU��	��%ORRP���������

�6WRHO�*DPPRQ����������:RRGZDUG���0DUNPDQ���	��)LW]VLPPRQV�����������DGXOWV��UDLVH��WKHLU�

�IXQGDPHQWDO� �IUHTXHQF\� �DQG� �H[DJJHUDWH� �WKHLU� �SLWFK� �FRQWRXUV� �ZKHQ� �DGGUHVVLQJ� �WKHP�

��%XUQKDP���.LWDPXUD���	��9ROOPHU�&RQQD����������)HUQDOG��	��.XKO����������+DQ���'H��-RQJ��

�	� �.DJHU�� ������� �.XKO� �HW� �DO��� �������� �+RZHYHU�� �DGXOWV� �JUDGXDOO\� �GHFUHDVH� �WKHLU� �XVH��RI�

�H[DJJHUDWHG� �SURVRG\� �LQ� �WKH� �VHFRQG� �\HDU� ��+DQ� �HW� �DO��� �������� �ZKLOH� �UHWDLQLQJ�

�UHGXSOLFDWHG��IRUPV��XQWLO��WKH��HQG��RI��SUHVFKRRO��\HDUV���(UEDXJK����������)DUULV�����������7KH�

�PRGLILFDWLRQV� �HVWDEOLVK� �SRVLWLYH� �LQWHUDFWLRQV� �EHWZHHQ��DGXOWV��DQG��FKLOGUHQ��DQG��EHQHILW�

�ODQJXDJH�OHDUQLQJ��&KDQJ�	�/XR��������*RWWIULHG�	�*RWWIULHG���������
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�&KDSWHU���0HWKRG�

�,Q� �WKLV� �FKDSWHU�� �ZH� �GHVFULEHG� �WKH� �PHWKRGRORJ\� �XVHG� �LQ� �RXU� �H[SHULPHQW�� �7KHUH� �ZHUH�

�WKUHH��JHQHUDO��DELOLW\��WDVNV��DQG��D��IDVW��PDSSLQJ��WDVN���6HFWLRQ�������VKRZV��WKH��LQIRUPDWLRQ�

�RI��WKH��SDUWLFLSDQWV���6HFWLRQ�������LOOXVWUDWHV��KRZ��WKH��VWLPXOL��ZHUH��VHOHFWHG��DQG��KRZ��HDFK�

�WDVN�ZDV�PHDVXUHG��

����� �3DUWLFLSDQWV�

�:H��UHFUXLWHG������FKLOGUHQ��IURP��SRVWV��RQ��)DFHERRN��SDJHV��DQG��E\��ZRUG�RI�PRXWK���7KUHH�

�IDLOHG��WR��FRPSOHWH��DOO��WDVNV���DQG��ZHUH��H[FOXGHG��IURP��IXUWKHU��DQDO\VHV���,Q��WKH��HQG���ZH�

�KDG� ���� �YDOLG��SDUWLFLSDQWV��DJHG��EHWZHHQ���������DQG���������PRQWKV�����0�� ���������PRQWKV��

�6'� � � ������ �PRQWKV��� �ZLWK� �KDOI� �EHLQJ��IHPDOH��DQG��KDOI��EHLQJ��PDOH���$JH��LQIRUPDWLRQ��LV�

�VXPPDUL]HG��LQ��7DEOH��������$JH��GLIIHUHQFH��ZDV��QRW��VLJQLILFDQW��DPRQJ��WKH��JURXSV��>��)������

����� � � �������S�� �����@���7KH��UHDVRQ��IRU��FKRRVLQJ��FKLOGUHQ��DURXQG��WKLV��DJH��ZDV��EHFDXVH��LW�

�ZRXOG� �EH��UDWKHU��GLIILFXOW��WR��FRQGXFW��DQ��RQOLQH��H[SHULPHQW��ZLWK��\RXQJHU��FKLOGUHQ���$OO�

�FKLOGUHQ� �XVHG� �7DLZDQ� �0DQGDULQ� �DV� �WKHLU� �GRPLQDQW� �ODQJXDJH� �DQG� �QRQH� �RI� �WKHP� �ZDV�

�GLDJQRVHG� �ZLWK� �ODQJXDJH� �GHOD\� �RU� �LPSDLUPHQW� �EDVHG� �RQ� �DQ� �RQOLQH� �VFUHHQLQJ� �WHVW�

�PRGLILHG��DIWHU��WKH��7DLSHL��&LW\��3UH�6FKRRO��&KLOGUHQ��'HYHORSPHQW��3URJUHVV��(YDOXDWLRQ�

�)RUP��VSHFLILFDOO\��GHVLJQHG��IRU��FKLOGUHQ��RI��WKLV��DJH���'HSDUWPHQW��RI��+HDOWK�����������VHH�

�$SSHQGL[�$���

�3DUWLFLSDQWV��ZHUH��IXUWKHU��GLYLGHG��LQWR��ILYH��JURXSV��ZLWK��GLIIHUHQW��VWLPXOL��WR��DYRLG�

�ERWK� �SUDFWLFH� �DQG� �IDWLJXH� �HIIHFWV���DQG��WKHVH��ILYH��JURXSV��RI��VWLPXOL��ZHUH��JLYHQ��WR��ILYH�

�GLIIHUHQW��JURXSV��RI��VXEMHFWV���7KHUH��ZHUH��QRXQV��JLYHQ��LQ��D��PRQRV\OODELF��IRUP���1���DQG�

�D��UHGXSOLFDWHG��IRUP���11����DQG��WKHUH��ZHUH��YHUEV��JLYHQ��LQ��D��UHGXSOLFDWHG��IRUP���99����LQ�
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�D� �UHGXSOLFDWHG� �IRUP� �DQG� �DFFRPSDQLHG� �E\� �PDWFKLQJ� �VRXQGV� ��996��� �DQG� �LQ� �D�

�UHGXSOLFDWHG�IRUP�DQG�DFFRPSDQLHG�E\�QRQ�PDWFKLQJ�VRXQGV��99;���

�7DEOH�����$JH�LQIRUPDWLRQ�RI�WKH�SDUWLFLSDQWV��LQ�PRQWKV���

�*URXS� �1� �11� �99� �996� �99;�

�1� ������ƃ�� ������ƃ�� ������ƃ�� ������ƃ�� ������ƃ��

�0� ������� ������� ������� ������� �������

�6'� ������ ������ ������ ������ ������

�5DQJH� ������������� ������������� ������������� ������������� �������������

����� �([SHULPHQWDO�7DVNV�

�7KHUH� �ZHUH� �IRXU� �WDVNV� �LQ� �WRWDO�� �LQFOXGLQJ� �GLJLW� �VSDQ�� �IDVW� �PDSSLQJ�� �SURGXFWLYH�

�SKRQRORJ\���DQG��WKH��3HDERG\��3LFWXUH��9RFDEXODU\��7HVW�5HYLVHG���3397�5����LQ��WKDW��RUGHU��

�7KH� �IRXU� �WDVNV� �ZHUH� �FDUULHG� �RXW� �LQ� �WKUHH� �VHVVLRQV�� �7KH� �ILUVW� �DQG� �WKH��VHFRQG��VHVVLRQV�

�ZHUH� �FRQGXFWHG� �DW��VHSDUDWH��WLPHV��ZLWK��DQ��LQWHUYDO��EHWZHHQ��]HUR��DQG��WKUHH��GD\V�����0�� �

�������GD\���6'�� ��������GD\����DQG��WKH��WKLUG��VHVVLRQ��ZDV��GRQH��IROORZLQJ��WKH��VHFRQG��VHVVLRQ�

�DIWHU�D�VKRUW�EUHDN��(DFK�VHVVLRQ�ODVWHG�IRU�DERXW����PLQXWHV��

�'XH��WR��WKH��&29,'��SDQGHPLF���DOO��WDVNV��ZHUH��GRQH��RQOLQH��XVLQJ��*RRJOH��0HHW��DQG�

�0LFURVRIW��3RZHU3RLQW���%HIRUH��HDFK��WULDO���FKLOGUHQ��UHFHLYHG��DQ��LQVWUXFWLRQ��IROORZHG��E\�

�DW� �OHDVW��WZR��SUDFWLFH��WULDOV���7KH��OLYH��SUHVHQWDWLRQ��ZDV��QDUUDWHG��E\��WKH��DXWKRU���D��QDWLYH�

�IHPDOH� �7DLZDQ� �0DQGDULQ� �VSHDNHU�� �:H� �QRWLILHG� �SDUHQWV� �LQ� �DGYDQFH� �WR� �VWDUW� �WKH��YLGHR�

�FDOO� �LQ� �D� �TXLHW� �URRP� �DQG� �DVNHG� �WKHP� �WR� �DXGLR� �UHFRUG� �WKH� �ZKROH� �SURFHVV� �RQ� �WKHLU�

�VPDUWSKRQH���:H��DOVR��GHVLJQHG��D��SLFNHU��ZKHHO��JDPH��WR��HQFRXUDJH��DFWLYH��SDUWLFLSDWLRQ��

�)RU� �FKLOGUHQ� �ZKR� �UHVSRQGHG� �WR� �WKH� �TXHVWLRQV�� �WKH\� �FRXOG� �VSLQ� �WKH� �ZKHHO� �WR� �FROOHFW�

�VWDPSV�DQG�VWLFNHUV�DV�UHZDUGV��
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�(DFK� �WDVN� �KDG� �WZR��GLIIHUHQW��RUGHUV���&KLOGUHQ��ZHUH��UDQGRPO\��DVVLJQHG��WR��2UGHUV�

�$� �DQG� �%�� �7KH� �WZR� �GLIIHUHG� �RQO\� �LQ� �WULDO� �RUGHUV�� �EXW� �QRW��SLFWXUH��SDLULQJV���+DOI��RI��WKH�

�FKLOGUHQ��UHFHLYHG��2UGHU��$���DQG��WKH��RWKHU��KDOI��UHFHLYHG��2UGHU��%���,I��WKH��WDVN��ZDV��GRQH�

�WZLFH� ��H�J��� �IDVW��PDSSLQJ��WDVN����FKLOGUHQ��VZLWFKHG��WR��WKH��RWKHU��RUGHU��WKH��VHFRQG��WLPH��

�,Q��6HVVLRQ������FKLOGUHQ��SHUIRUPHG��WKH��GLJLW��VSDQ��WDVN��DQG��WKH��ILUVW��IDVW��PDSSLQJ��WDVN���,Q�

�6HVVLRQ������WKH\��SHUIRUPHG��WKH��VHFRQG��IDVW��PDSSLQJ��WDVN��DQG��WKH��SURGXFWLYH��SKRQRORJ\�

�WDVN���,Q��6HVVLRQ������WKH\��SHUIRUPHG��WKH��3397�5���+RZHYHU���QHFHVVDU\��DGMXVWPHQWV��ZHUH�

�PDGH�EDVHG�RQ�WKH�FRRSHUDWLYLW\�DQG�QHHGV�RI�WKH�FKLOG��)LJXUH�������

�)LJXUH�������7KH��SURFHGXUH��RI��HDFK��H[SHULPHQWDO��WDVN���1XPEHUV��DERYH��DUH��WKH��VHVVLRQV�

�LQ�ZKLFK�WKH�WDVNV�ZHUH�FRQGXFWHG��

������� �'LJLW�6SDQ�7DVN�

�:H� �DVNHG� �FKLOGUHQ� �WR� �UHSHDW� �VHYHUDO��VHWV��RI��QXPEHUV��WR��WHVW��WKHLU��VKRUW�WHUP��PHPRU\�

��-RQHV��	��0DFNHQ�����������7KH\��KHDUG��D��VHULHV��RI��QRQDGMDFHQW��QXPEHUV��SUHVHQWHG��E\��D�

�KDQG� �SXSSHW�� �DQG� �WKH\� �KDG� �WR� �UHSHDW� �DV� �PDQ\� �DV� �WKH\� �FRXOG���7KH��WDVN��VWDUWHG��ZLWK��D�

�RQH�GLJLW��QXPEHU���,I��WKH��FKLOG��UHSHDWHG��LW��FRUUHFWO\���D��QHZ��QXPEHU��RI��WZR�GLJLWV��ZRXOG�

�EH��SUHVHQWHG���7KH��QXPEHU��RI��GLJLWV��ZRXOG��FRQWLQXH��WR��LQFUHDVH��XQWLO��WKH��FKLOG��IDLOHG��WR�

�UHSHDW�� �,I� �WKH� �FKLOG� �IDLOHG� �WR� �UHSHDW�� �KH� �RU� �VKH� �ZRXOG� �EH� �JLYHQ� �RQH� �PRUH� �FKDQFH� �WR�

�UHSHDW� �D� �QHZ� �QXPEHU� �ZLWK� �WKH� �VDPH� �GLJLW� �VSDQ�� �7KH� �WDVN� �ZRXOG� �HQG� �ZKHQ��WKH��FKLOG�

�IDLOHG� �WZLFH� �LQ� �D� �URZ�� �7R� �DFFRPPRGDWH� �\RXQJHU� �FKLOGUHQ�� �WKLV� �WDVN� �RQO\� �LQFOXGHG�

�QXPEHUV�EHWZHHQ�RQH�DQG�ILYH��
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������� �)DVW�0DSSLQJ�7DVN�

�)DVW��PDSSLQJ��LV��D��SURFHVV��RI��UHIHUHQW��VHOHFWLRQ��DQG��UHIHUHQW��UHWHQWLRQ���&KLOGUHQ��VHOHFW�

�DQG� �UHWDLQ� �D� �QRYHO� �ODEHO� �WKURXJK� �D� �SURFHVV� �RI� �HOLPLQDWLRQ� ��&DUH\� �	� �%DUWOHWW�� �������

�:LONLQVRQ� �	� �0D]]LWHOOL�� ������� �:RRGZDUG� �	� �0DUNPDQ�� �������� �7KH� �WDVN� �ZDV�

�FRQGXFWHG� �E\� �SDLULQJ� �D� �IDPLOLDU� �ODEHO� �ZLWK� �D� �QRYHO� �ODEHO�� �DV� �LOOXVWUDWHG� �LQ��7DEOH�������

�&KLOGUHQ��DUH��VXSSRVHG��WR��GHGXFH��WKH��SDLULQJ��EHWZHHQ��D��QRYHO��ODEHO��DQG��D��QRYHO��REMHFW�

�WKURXJK��ORJLFDO��UHDVRQLQJ���%DVHG��RQ��SUHYLRXV��OLWHUDWXUH���FKLOGUHQ��DW��DJH��WZR��ZHUH��DEOH�

�WR��OHDUQ��DV��PDQ\��QRYHO��WHUPV��DV��ROGHU��FKLOGUHQ���-DVZDO��	��0DUNPDQ�����������7KH��RQO\�

�IDFWRU� �WKDW� �PLJKW� �LQIOXHQFH� �FKLOGUHQ¶V� �SHUIRUPDQFH� �ZDV��WKH��NQRZOHGJH��RI��WKH��OH[LFDO�

�GRPDLQ� ��+HLEHFN� �	� �0DUNPDQ�� �������� �,Q� �RWKHU� �ZRUGV�� �LI� �PDSSLQJV� �LQ� �D� �SDUWLFXODU�

�GRPDLQ� �ZHUH� �QRW� �ILUPO\� �HVWDEOLVKHG�� �FKLOGUHQ� �KDG� �PRUH��GLIILFXOW\��GRLQJ��HOLPLQDWLRQ��

�DQG� �WKXV� �WKH\� �OHDUQHG� �IHZHU� �ZRUGV� �IURP� �WKH� �GRPDLQ�� �+RUVW� �DQG� �6DPXHOVRQ� ��������

�LQGLFDWHG��WKDW��FKLOGUHQ��FRXOG��VXFFHHG��LQ��UHIHUHQW��VHOHFWLRQ��EXW��IDLO��LQ��UHIHUHQW��UHWHQWLRQ��

�,Q� �RUGHU� �WR� �UXOH� �RXW� �IDLOXUHV��FDXVHG��E\��XQIDPLOLDULW\��RI��D��GRPDLQ���ZH��VHOHFWHG��ZRUGV�

�IURP� �/DLQJ� �������� �������� �/DLQJ� �DQG� �FROOHDJXHV� ��������� �/L� ��������� �DQG� �6SLHJHO� �DQG�

�+DOEHUGD� ��������� �ZKLFK� �ZRUNHG��RQ��\RXQJHU��FKLOGUHQ���$OO��WKH��VWLPXOL��ZHUH��WUDQVODWHG�

�LQWR�0DQGDULQ��

�7DEOH� ������$Q��H[DPSOH��RI��IDVW��PDSSLQJ���7KH��IDPLOLDU��SLFWXUH��LV��DQ��XPEUHOOD���ZKLFK��LV�

�DOUHDG\�NQRZQ�WR�FKLOGUHQ��VR�WKH�QRQZRUG��EDL��LV�PDWFKHG��WR�WKH�QRYHO�SLFWXUH��

�1RYHO� �)DPLOLDU� �,QVWUXFWLRQ�

�:KLFK�LV�D��EDL���QRQZRUG�"�
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�3UHYLRXV��IDVW��PDSSLQJ��VWXGLHV��ZHUH��GRQH��LQ��YDULRXV��ZD\V���VXFK��DV��SRLQWLQJ���$[HOVVRQ�

�	� �+RUVW�� ������� �%DOGZLQ�� �����D�� �/HXQJ� �	� �5KHLQJROG�� ������� �6SLHJHO� �	� �+DOEHUGD��

�������� �JD]LQJ� ��%DOGZLQ�� ������� �����E�� �'XQKDP�� �'XQKDP�� �	� �&XUZLQ�� �������� �DQG�

�FRQWUDVWLQJ���$X��	��/DIUDPERLVH����������$X��	��0DUNPDQ����������&DUH\��	��%DUWOHWW���������

�+HLEHFN��	��0DUNPDQ�����������,W��ZDV��DOVR��GRQH��LQ��VHYHUDO��GRPDLQV���LQFOXGLQJ��FRORU���$X�

�	� �/DIUDPERLVH�� ������� �&DUH\� �	� �%DUWOHWW�� �������� �PDWHULDO� ��$X� �	� �0DUNPDQ�� ��������

�VKDSH��DQG��WH[WXUH���+HLEHFN��	��0DUNPDQ�����������DQG��QRYHO��QRXQV���$[HOVVRQ��	��+RUVW��

������� �6SLHJHO� �	� �+DOEHUGD�� �������� �6RPH� �VWXGLHV� �VKRZHG� �WKDW� �FKLOGUHQ� �UHPHPEHUHG�

�QHZ� �ZRUGV� �RQH� �ZHHN� �DIWHU��WKH��HQFRXQWHU���&DUH\��	��%DUWOHWW�����������DQG��RWKHU��VWXGLHV�

�VKRZHG� �WKDW� �WKH\� �UHWDLQHG� �QRYHO� �ODEHOV� �RQH� �PRQWK� �DIWHU� �WKH� �H[SRVXUH� ��0DUNVRQ� �	�

�%ORRP���������

�,Q� �WKLV� �VWXG\�� �ZH� �XVHG� �SRLQWLQJ� �DV� �D� �ZD\��RI��LQGLFDWLRQ���DQG��GLYLGHG��WKH��SURFHVV�

�LQWR��IRXU��SKDVHV���7KHUH��ZHUH��WZR��SKDVHV��LQ��HDFK��RI��WKH��UHIHUHQW��VHOHFWLRQ��DQG��UHIHUHQW�

�UHWHQWLRQ�� �(DFK� �SKDVH� �FRQWDLQHG� �GLIIHUHQW� �QXPEHUV� �RI� �WULDOV�� �DQG� �HDFK� �WULDO� �LQFOXGHG�

�GLIIHUHQW� �QXPEHUV� �RI� �SLFWXUHV�� �5HIHUHQW��VHOHFWLRQ��ZDV��FRPSRVHG��RI��D��ZDUP�XS��SKDVH�

�DQG� �D� �OHDUQLQJ� �SKDVH�� �ZKLOH� �UHIHUHQW� �UHWHQWLRQ� �FRQVLVWHG��RI��D��SURGXFWLRQ��SKDVH��DQG��D�

�FRPSUHKHQVLRQ��SKDVH���,Q��WKH��ZDUP�XS��SKDVH���WKHUH��ZHUH��VL[��WULDOV��ZLWK��RQH��SLFWXUH��SHU�

�WULDO�� �LQ� �WKH� �OHDUQLQJ� �SKDVH�� �WKHUH� �ZHUH� ���� �WULDOV� �ZLWK� �WZR� �SLFWXUHV� �SHU� �WULDO�� �LQ� �WKH�

�SURGXFWLRQ��SKDVH���WKHUH��ZHUH������WULDOV��ZLWK��RQH��SLFWXUH��SHU��WULDO���LQ��WKH��FRPSUHKHQVLRQ�

�SKDVH���WKHUH��ZHUH��VL[��WULDOV��ZLWK��VL[��SLFWXUHV��SHU��WULDO���6LQFH��SUHYLRXV��VWXGLHV��VKRZHG��D�

�ORZ� �UHWHQWLRQ� �VFRUH� �DW� �WKH� �ILUVW� �H[SRVXUH� ��H�J����&DUH\��	��%DUWOHWW�����������ZH��H[HFXWHG�

�WKH��WDVN��LQ��ERWK��6HVVLRQ�����DQG��6HVVLRQ������7KH��WZR��VHVVLRQV��LQFOXGHG��DOO��SKDVHV��H[FHSW�

�IRU� �WKH� �ZDUP�XS� �SKDVH�� �ZKLFK� �ZDV� �QRW� �H[HFXWHG� �GXULQJ� �WKH� �VHFRQG� �VHVVLRQ� ��)LJXUH�

�������7KH�QXPEHUV�RI�WULDOV�DQG�SLFWXUHV�ZHUH�VXPPDUL]HG�LQ�7DEOH������
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�)LJXUH�������7KH��SURFHGXUH��RI��WKH��IDVW��PDSSLQJ��WDVN���1XPEHUV��DERYH��DUH��WKH��VHVVLRQV��LQ�

�ZKLFK�WKH�WDVN�ZDV�FRQGXFWHG��

�7DEOH�������7KH��QXPEHUV��RI��WULDOV��LQ��HDFK��SKDVH��DQG��WKH��QXPEHUV��RI��SLFWXUHV��LQ��HDFK��WULDO�

�RI�WKH�IDVW�PDSSLQJ�WDVN��

�5HIHUHQW�VHOHFWLRQ� �5HIHUHQW�UHWHQWLRQ�

�:DUP�XS� �/HDUQLQJ� �3URGXFWLRQ� �&RPSUHKHQVLRQ�

�6HVVLRQ� ��� ������� ������� �������

�7ULDO� ��� ���� ���� ���

�3LFWXUH� ��� ��� ��� ���

����������6WLPXOXV�DQG�(TXLSPHQW�

�7KH� �IRFXV� �RI� �WKLV� �VWXG\� �ZDV� �RQ� �WKH� �FRPSDULVRQ� �RI� �OHDUQLQJ� �QRXQV� �DQG� �YHUEV�� �(DFK�

�JURXS��FRQWDLQHG������IDPLOLDU��ODEHOV���L�H����ZRUGV���DQG��VL[��QRYHO��ODEHOV���L�H����QRQZRUGV���

�([DPSOH� �VWLPXOL� �RI� �IDPLOLDU� �ODEHO��QLX��µFRZ¶��DQG��QRYHO��ODEHO��EDL���QRQZRUG���DQG��WKHLU�

�QRLVHV��ZHUH��OLVWHG��LQ��7DEOH��������7KH��1��JURXS��KHDUG��QLX��µFRZ¶��DQG��EDL���QRQZRUG����WKH�

�11� �JURXS� �KHDUG� �QLX�QLX� �µFRZ�FRZ¶� �DQG� �EDL�EDL� ��QRQZRUG��� �WKH� �99� �JURXS� �KHDUG�

�PRX�PRX� �µPRR�PRR¶� �DQG� �\L�\L� ��QRQZRUG��� �DQG� �WKH� �996� �JURXS� �KHDUG� �PRX�PRX�

�µPRR�PRR¶��DQG��\L�\L���QRQZRUG���ZLWK��DXGLR��ILOHV��WKH\��PLPLFNHG��DIWHU���7KH��99;��JURXS�

�ZDV��VLPLODU��WR��WKH��996��JURXS��LQ��WKDW��WKHUH��ZHUH��DFFRPSDQ\LQJ��VRXQGV���EXW��WKH\��ZHUH�

�LUUHOHYDQW� �WR� �WKH� �QRQZRUG� �ODEHOV��ZLWK��ZKLFK��WKH\��ZHUH��SDLUHG���)RU��LQVWDQFH���FKLOGUHQ�
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�KHDUG��D��VRXQG��VLPLODU��WR��³\L�\L´��EXW��LW��ZDV��ODEHOHG��DV��OX�OX���QRQZRUG����(DFK��VWLPXOXV�

�ZDV�SUHVHQWHG�ZLWK�D�KDQG�SXSSHW��

�7DEOH�������([DPSOH��VWLPXOL��RI��QLX��µFRZ¶��DQG��EDL���QRQZRUG���DQG��WKHLU��QRLVHV���1RWH��� �� �

�PDWFKLQJ�VRXQG�� � �QRQ�PDWFKLQJ�VRXQG��

�*URXS� �:RUG� �6RXQG� �1RQZRUG� �6RXQG�

�1� �QLX��µFRZ¶� �1�$� �EDL���QRQZRUG�� �1�$�

�11� �QLX�QLX��µFRZ�FRZ¶� �1�$� �EDL�EDL���QRQZRUG�� �1�$�

�99� �PRX�PRX��µPRR�PRR¶� �1�$� �\L�\L���QRQZRUG�� �1�$�

�996� �PRX�PRX��µPRR�PRR¶� � � �\L�\L���QRQZRUG�� � �

�99;� �PRX�PRX��µPRR�PRR¶� � � �OX�OX���QRQZRUG�� � �

�3LFWXUHV� �RI� �IDPLOLDU� �ODEHOV� �ZHUH� �GRZQORDGHG� �IURP� �KWWSV���HOOLL�FRP�IODVKFDUGV�� �DQG�

�SLFWXUHV� �RI� �QRYHO� �ODEHOV�� �LQFOXGLQJ� �DOLHQV� �DQG� �8)2V�� �ZHUH� �GRZQORDGHG� �DQG� �HGLWHG�

�IURP� �KWWSV���ZZZ�YHFWHH]\�FRP�PHPEHUV�KROO\PROO\OLVWHG� ��VHH� �$SSHQGL[� �%��� �7KH�

�SLFWXUHV��RI��WKH��QRYHO��ODEHOV��DQG��WKHLU��PRQRV\OODELF��YHUE��DQG��QRXQ��IRUPV��ZHUH��VKRZQ�

�LQ��7DEOH��������7KH��QRYHO��QRXQ��ODEHOV��KDG��QR��H[LVWLQJ��VHPDQWLF��UHSUHVHQWDWLRQ��LQ��HLWKHU�

�PRQRV\OODELF��RU��UHGXSOLFDWHG��IRUPV���7KH��QRYHO��YHUE��ODEHOV��ZHUH��VHOHFWHG��IURP��D��VRXQG�

�UDWLQJ�SUHWHVW��DV�GHVFULEHG�EHORZ��

�:H��UHFUXLWHG������QDWLYH��7DLZDQ��0DQGDULQ��VSHDNHUV��DJHG��EHWZHHQ������DQG���������0�� �

������� �\HDUV�� �6'� � � ������ �\HDUV�� �IURP� �SRVWV� �RQ� �)DFHERRN� �SDJHV� �IRU� �WKH� �VRXQG� �UDWLQJ�

�SUHWHVW�� �,W� �ZDV� �FRQGXFWHG� �LQ� �D� �FRPSXWHU� �URRP� �DQG� �WKH� �VWLPXOL� �ZHUH� �SUHVHQWHG� �XVLQJ�

�0LFURVRIW��3RZHU3RLQW��RQ��D��GHVNWRS��FRPSXWHU��DQG��621<��0'5�������G\QDPLF��VWHUHR�

�KHDGSKRQHV�� �:H� �DGDSWHG� �DQLPDO� �VRXQGV� �IURP� �KWWSV���J�FR�NJV�GYWR+J� �DQG��LQDQLPDWH�

�VRXQGV��IURP��WKH��<RX7XEH��$XGLR��/LEUDU\��E\��QRUPDOL]LQJ��WKH��GXUDWLRQ��DQG��ORXGQHVV��RI�
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�WKH� �DXGLR� �ILOHV� �XVLQJ� �3UDDW� �YHUVLRQ� �������� ��%RHUVPD� �	� �:HHQLQN�� �������� �$� �������PV�

�VRXQG� �ZDV� �UHSHDWHG� �RQFH�� �ZLWK� �D� ����� �PV� �SDXVH� �LQ�EHWZHHQ�� �UHVXOWLQJ� �LQ� �D� �WRWDO�

�GXUDWLRQ�RI������PV��$OO�ORXGQHVV�ZDV�HTXDOL]HG�DW����G%��)LJXUH�������

�7DEOH�����1RYHO�SLFWXUHV�LQ�WKH�IDVW�PDSSLQJ�WDVN��

�6WLPXOXV� �1� �9� �6WLPXOXV� �1� �9�

�EDL� �\L� �QHL� �OX�

�JDR� �QRX� �IDQJ� �SX�

�PX� �KXD� �GHQJ� �]L�

�)LJXUH�����/D\RXW�RI�WKH�DXGLR�ILOH��

�7KHUH� �ZHUH� ���� �DXGLR� �ILOHV�� �(DFK� �ILOH� �FRXOG� �EH� �SOD\HG� �IRU� �DQ� �XQOLPLWHG� �QXPEHU� �RI�

�WLPHV�� �DQG� �FRXOG� �DOVR� �EH� �UHSOD\HG� �DW� �DQ\� �WLPH���8SRQ��KHDULQJ��WKH��VRXQG���SDUWLFLSDQWV�

�KDG��WR��ZULWH��GRZQ��RQH��V\OODEOH��XVLQJ��0DQGDULQ��SKRQHWLF��V\PEROV���L�H����ERSRPRIR���DQG�

�GHVFULEH��WKH��EHLQJ��RU��REMHFW��WKDW��PDGH��WKH��VRXQG���,I��WKH��VRXQG��VRXUFH��ZDV��GLIILFXOW��WR�

�LGHQWLI\�� �SDUWLFLSDQWV� �FRXOG� �ILOO� �LQ� �D� �TXHVWLRQ� �PDUN�� �7KH� �UHDVRQ� �IRU� �WUDQVFULELQJ� �LQ�
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�SKRQHWLF��V\PEROV��ZDV��WR��OLPLW��WKH��RQRPDWRSRHLF��SURGXFWLRQ��WR��WKRVH��LQ��WKH��0DQGDULQ�

�VRXQG�LQYHQWRU\��

����������3UHGLFWLRQ�

�)RU� �RXU� �ILUVW� �UHVHDUFK� �TXHVWLRQ�� �LW� �LV� �UDWKHU� �FRQWURYHUVLDO� �ZKHWKHU� �RQRPDWRSRHLD� �FDQ�

�FRXQWHUDFW� �WKH� �QRXQ� �ELDV� �LQ� �QRYHO� �YHUE� �OHDUQLQJ� �LQ� �0DQGDULQ�� �6RPH��VWXGLHV��FODLPHG�

�WKDW� �WKHUH� �LV� �D� �QRXQ� �ELDV� ��H�J��� �,PDL� �HW� �DO��� �������� �ZKLOH� �RWKHU��VWXGLHV��VXSSRUWHG��WKDW�

�RQRPDWRSRHLDV��FRXOG��ERRVW��ZRUG��OHDUQLQJ���H�J������/DLQJ�����������6LQFH��WKH��EDVH��IRUP��RI�

�WKH� �QRXQ� �LV� �WKH� �QRQ�UHGXSOLFDWHG� �1�� �DQG� �WKH� �EDVH� �IRUP� �RI� �WKH� �RQRPDWRSRHLD� �LV� �WKH�

�UHGXSOLFDWHG� �99� �ZLWK� �D� �PDWFKLQJ� �VRXQG�� �ZH� �FRPSDUHG� �WKH� �SHUIRUPDQFH� �EHWZHHQ�

�JHQHUDO��1��QLX��µFRZ¶��DQG��RQRPDWRSRHLF��996��PRX�PRX��µPRR�PRR¶��DFFRPSDQLHG��E\��D�

�PDWFKLQJ� �VRXQG�� �+RZHYHU�� �LW� �LV� �XQNQRZQ� �ZKHWKHU� �QRXQV� �RU��RQRPDWRSRHLDV��SHUIRUP�

�EHWWHU�LQ�QRYHO�ZRUG�OHDUQLQJ��

�)RU� �RXU� �VHFRQG��UHVHDUFK��TXHVWLRQ���SUHYLRXV��VWXGLHV��FODLPHG��WKDW��UHGXSOLFDWLRQ��LV�

�KHOSIXO� �IRU� �ZRUG� �OHDUQLQJ�� �:H� �FRPSDUHG� �WKH� �PRQRV\OODELF� �1� �QLX� �µFRZ¶� �WR� �WKH�

�UHGXSOLFDWHG� �11� �QLX�QLX� �µFRZ�FRZ¶�� �DQG� �SUHGLFWHG� �WKDW��LI��UHGXSOLFDWLRQ��UHDOO\��KHOSV��

�11��VKRXOG��SHUIRUP��EHWWHU��WKDQ��1���7KH��UHDVRQ��ZK\��ZH��RQO\��FRPSDUHG��WKH��QRXQ��IRUP�

�EXW� �QRW� �WKH� �YHUE� �IRUP� �LV� �EHFDXVH� �SXWWLQJ� �D� �PRQRV\OODELF� �9� �LQ� �D� �VHQWHQFH� �IUDPH� �LV�

�XVXDOO\� �XQJUDPPDWLFDO�� �)RU� �H[DPSOH�� �KXLEXKXL� �ZDQJ�ZDQJ� �µ&DQ� �LW� �ZRRI�ZRRI"¶�

�RFFXUUHG� �LQ� �VSRQWDQHRXV� �VSHHFK� ��&KDQJ�� �������� �EXW� �KXLEXKXL� �ZDQJ� �µ&DQ� �LW� �ZRRI"¶�

�YLRODWHG� �WKH� �JUDPPDU� �RI� �0DQGDULQ�� �,Q� �PRVW� �FDVHV�� �D� �PRQRV\OODELF� �9� �RQO\� �H[LVWV� �LQ�

�ZLOG��LPLWDWLRQ���)RU��H[DPSOH���LPLWDWLQJ��D��GRJ��EDUNLQJ��VRXQG���&KDQJ�����������7KH��RWKHU�

�UHDVRQ� �WKDW� �ZH� �FRPSDUHG� �RQO\� �WKH� �QRXQ� �IRUPV� �LV� �EHFDXVH� �UHGXSOLFDWLQJ� �D� �QRXQ�

�JHQHUDOO\� �GRHV� �QRW� �DIIHFW� �LWV� �FRUH� �PHDQLQJ�� �EXW� �UHGXSOLFDWLQJ� �D� �YHUE� �GRHV� �PDNH� �D�

�GLIIHUHQFH�LQ�H[SUHVVLQJ�GHJUHH��
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�)RU��RXU��WKLUG��UHVHDUFK��TXHVWLRQ���SDVW��VWXGLHV��FODLPHG��WKDW��LFRQLFLW\��KHOSV��FKLOGUHQ�

�OHDUQ� �QRYHO� �ZRUGV�� �,W� �LV� �VXSSRVHG� �WKDW� �WKH� �KLJKHU� �WKH� �LFRQLFLW\�� �WKH� �EHWWHU� �WKH�

�SHUIRUPDQFH���%\��FRPSDULQJ��996��WR��99���ZKLFK��GRHV��QRW��LQFOXGH��D��VRXQG���DQG��99;��

�ZKLFK� �LV� �DFFRPSDQLHG� �E\� �QRQ�PDWFKLQJ� �VRXQGV�� �996� �VKRXOG� �SHUIRUP� �WKH� �EHVW� �LI�

�LFRQLFLW\��KHOSV���7KHUHIRUH���LW��LV��QRW��DQ\��QHXWUDO��VWLPXOXV���H�J����99;���EXW��WKH��VLPLODULW\�

�EHWZHHQ�WKH�VRXQG�DQG�WKH�ODEHO��H�J���996��WKDW�KHOSV�QRYHO�YHUE�OHDUQLQJ��

����������3URFHGXUH�

�,Q� �WKH��EHJLQQLQJ��RI��WKH��UHIHUHQW��VHOHFWLRQ���ZH��GLG��D��ZDUP�XS��SKDVH��WR��FKHFN��ZKHWKHU�

�WKH��SLFWXUHV��WKDW��ZHUH��SDLUHG��ZLWK��WKH��QRYHO��SLFWXUHV��ZHUH��IDPLOLDU��WR��WKH��FKLOG���,Q��WKLV�

�ZD\�� �ZH� �FRXOG� �PDNH� �VXUH� �WKDW� �WKH� �VHOHFWHG� �DQVZHUV� �LQ� �WKH� �OHDUQLQJ� �SKDVH� �ZHUH� �QRW�

�UDQGRP� �JXHVVHV�� �)RU� �DOO� �JURXSV� �RI� �FKLOGUHQ�� �WKH\� �KHDUG� �WZR� �TXHVWLRQV�� �=KH� �VKL�

�VKHQPH"� �µ:KDW� �LV� �WKLV"¶� �DQG� �7D� �KXL� �IDFKX� �VKHQPH� �VKHQJ\LQ"� �µ:KDW� �VRXQG� �GRHV� �LW�

�PDNH"¶���$Q\��UHDVRQDEOH��DQVZHU��ZRXOG��EH��VFRUHG��DV��LW��ZDV��MXVW��WR��FRQILUP��LI��WKH��FKLOG�

�NQRZV� �WKH� �SLFWXUH�� �)RU� �H[DPSOH�� �ZKHWKHU� �WKH� �FKLOG� �VDLG� �WKH� �XPEUHOOD� �LWVHOI� �GLG� �QRW�

�PDNH��D��VRXQG���RU��WKDW��LW��PDGH��D��GL�GL�GD�GD��µSLWWHU�SDWWHU¶��VRXQG��GXH��WR��WKH��UDLQ���ERWK�

�DQVZHUV�ZHUH�FRQVLGHUHG�DV�FRUUHFW�DQG�UHFHLYHG�D�VFRUH��

�$IWHU��WKDW���ZH��GLG��WKH��OHDUQLQJ��SKDVH���7KHUH��ZHUH��D��WRWDO��RI������WULDOV��FRPSRVHG��RI�

�HLJKW� �IDPLOLDU� �WULDOV�� �VL[� �QRYHO� �WULDOV�� �DQG� �VL[� �QR�GLVWUDFWRU� �WULDOV�� �%RWK� �IDPLOLDU� �DQG�

�QRYHO� �WULDOV� �FRQVLVWHG� �RI��WZR��SLFWXUHV��SODFHG��VLGH��E\��VLGH���7KH��IDPLOLDU��WULDOV��VKRZHG�

�WZR� �IDPLOLDU� �SLFWXUHV�� �ZKLOH��WKH��QRYHO��WULDOV��FKDQJHG��RQH��RI��WKH��SLFWXUHV��LQWR��D��QRYHO�

�RQH�� �7KH� �QR�GLVWUDFWRU� �WULDOV� �KDG� �RQO\� �RQH� �SLFWXUH��RQ��HLWKHU��WKH��OHIW��RU��WKH��ULJKW��VLGH��

�7KHVH� �VLQJOH� �SLFWXUHV� �ZHUH� �XVHG� �WR� �NHHS� �FKLOGUHQ� �DWWHQWLYH� �DQG� �WR� �DYRLG��D��VLGH��ELDV��

�DQG�WKXV�WKH\�ZHUH�QRW�WHVWHG�LQ�WKH�SURGXFWLRQ�DQG�FRPSUHKHQVLRQ�SKDVHV��
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�:H� �GUHZ� �D� �FRORUHG� �FLUFOH� �DERYH� �HDFK� �SLFWXUH� �DQG��LQVWUXFWHG��FKLOGUHQ��WR��VD\��WKH�

�FRUUHVSRQGLQJ� �FRORU� �RI� �WKH� �SLFWXUH� �WKH\� �VHOHFWHG�� �7R� �PDNH� �VXUH� �WKDW� �WKHUH� �ZDV� �QR�

�GLIILFXOW\��LQ��LGHQWLI\LQJ��WKH��FRORUV���ZH��LQVHUWHG��D��VOLGH��GLYLGHG��YHUWLFDOO\��E\��WZR��FRORUV�

�EHIRUH� �WKH� �SUDFWLFH� �WULDOV� �DQG� �DVNHG� �WKH� �FKLOGUHQ� �WR� �QDPH� �ERWK� �FRORUV�� �,W� �ZDV� �UHG�

���()�������RQ��WKH��OHIW��KDQG��VLGH���DQG��EOXH��������&(���RQ��WKH��ULJKW��KDQG��VLGH���&KLOGUHQ�

�ZHUH��DOORZHG��WR��XVH��DQ\��ZRUGLQJV��WR��QDPH��RU��GHVFULEH��WKH��FRORUV��DV��ORQJ��DV��ZKDW��WKH\�

�VDLG� �ZDV� �FOHDU� �DQG� �FRQVLVWHQW�� �)RU� �H[DPSOH�� �WKHUH� �ZDV� �D� �FKLOG� �ZKR� �XVHG� �FDUWRRQ�

�FKDUDFWHUV��5R\���D��UHG��ILUH��WUXFN���WR��UHSUHVHQW��WKH��FRORU��UHG��DQG��3ROL���D��EOXH��SROLFH��FDU��

�WR�UHSUHVHQW�WKH�FRORU�EOXH��

�2Q��HDFK��OHDUQLQJ��WULDO���FKLOGUHQ��ZHUH��DVNHG��WR��UHSHDW��DIWHU��WKH��UHFRUGHG��ODEHO���DQG�

�WKHQ� �VHOHFW� �WKH� �SLFWXUH�� �5HSHDWLQJ� �ZDV� �WR� �PDNH� �VXUH� �WKDW� �FKLOGUHQ� �KHDUG� �WKH� �ODEHOV�

�FOHDUO\� �DQG� �WKH\� �KDG� �QR� �GLIILFXOW\� �SURQRXQFLQJ� �WKHP�� �&KLOGUHQ� �KHDUG� �GLIIHUHQW�

�TXHVWLRQV��DFFRUGLQJ��WR��WKHLU��JURXSV���7KH��1��DQG��11��JURXSV��ZHUH��DVNHG��1DJH��VKL��BB"�

�µ:KLFK��LV��D��BB"¶���ZKHUHDV��WKH��99���996���DQG��99;��JURXSV��ZHUH��DVNHG��1DJH��KXL��BB"�

�µ:KLFK�PDNHV�WKH�VRXQG�BB"¶��6RPH�H[DPSOHV�ZHUH�SUHVHQWHG�LQ�7DEOH������

�$IWHUZDUGV�� �ZH� �SOD\HG� �D� �SLFNHU� �ZKHHO� �JDPH� �DQG� �PRYHG� �RQ� �WR� �WKH� �UHIHUHQW�

�UHWHQWLRQ���7KHUH��ZHUH��SURGXFWLRQ��DQG��FRPSUHKHQVLRQ��SKDVHV��WR��WHVW��KRZ��ZHOO��FKLOGUHQ�

�UHPHPEHUHG� �WKH� �ODEHOV�� �7KH� �WZR� �SKDVHV� �ZHUH� �LQ� �D� �IL[HG� �RUGHU� �WR� �FRQWURO� �IRU� �WKH�

�QXPEHU��RI��H[SRVXUHV��WR��WKH��QRYHO��ODEHOV���6LQFH��WKH��FRPSUHKHQVLRQ��SKDVH��WHVWHG��QRYHO�

�SLFWXUHV� �E\� �DVNLQJ� �TXHVWLRQV� �FRQWDLQLQJ� �DOO� �WKH� �ODEHOV�� �ZH� �SXW� �WKH� �SURGXFWLRQ� �SKDVH�

�EHIRUH� �WKH� �FRPSUHKHQVLRQ� �SKDVH� �WR� �DYRLG� �LQFUHDVLQJ� �WKH� �H[SRVXUHV�� �7KH� �SURGXFWLRQ�

�SKDVH��WDSSHG��DOO��ODEHOV��LQ��IDPLOLDU��DQG��QRYHO��WULDOV���&KLOGUHQ��VDZ��RQH��SLFWXUH��RQ��HDFK�

�VOLGH� �DQG� �WKH\� �UHFHLYHG� �GLIIHUHQW� �TXHVWLRQV� �EDVHG� �RQ� �WKHLU� �JURXSV�� �7KH� �1� �DQG� �11�

�JURXSV� �KHDUG� �*DQJJDQJ� �WLQJGDR� �]KH� �VKL� �VKHQPH"� �µ:KDW� �ZRUG� �GLG� �\RX� �MXVW� �KHDU"¶��

�ZKHUHDV� �WKH� �99�� �996�� �DQG� �99;� �JURXSV� �KHDUG� �*DQJJDQJ� �WLQJGDR� �WD� �KXL� �IDFKX�
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�VKHQPH��VKHQJ\LQ"��µ:KDW��VRXQG��GLG��\RX��KHDU��LW��MXVW��PDGH"¶���7KH��FRPSUHKHQVLRQ��SKDVH�

�WDSSHG� �RQO\� �WKH� �QRYHO� �ODEHOV�� �&KLOGUHQ� �VDZ� �VL[� �SLFWXUHV� �SDLUHG� �XS� �ZLWK� �VL[� �FRORUHG�

�FLUFOHV��RQ��HDFK��VOLGH���7R��PDNH��VXUH��WKH��FKLOGUHQ��ZHUH��IDPLOLDU��ZLWK��WKH��FRORUV���D��VOLGH�

�ZLWK� �VL[��UHFWDQJOH��VKDSHV��RI��WKH��VL[��FRORUV���ZKLWH����))))))����UHG����()��������\HOORZ�

���)'%�������JUHHQ�����(&��(����EOXH��������&(����DQG��EODFN��������������ZHUH��VKRZQ��WR�

�WKHP� �EHIRUH� �WKH� �SUDFWLFH� �WULDOV�� �7KH\� �ZHUH� �DVNHG� �WR� �LGHQWLI\� �WKH� �FRORUV� �DFFRUGLQJO\�

�EHIRUH��SURFHHGLQJ���7KHQ���WKH��1��DQG��11��JURXSV��ZHUH��DVNHG��1DJH��VKL��BB"��µ:KLFK��LV��D�

�BB"¶�� �ZKHUHDV� �WKH� �99�� �996�� �DQG� �99;� �JURXSV� �ZHUH� �DVNHG� �1DJH� �KXL� �BB"� �µ:KLFK�

�PDNHV� �WKH� �VRXQG� �BB"¶�� �)RU� �HDFK� �WULDO�� �WKHUH� �ZHUH� �WKUHH� �IDPLOLDU� �DQG� �WKUHH� �QRYHO�

�SLFWXUHV�� �DQG� �HDFK� �SLFWXUH� �ZDV� �SDLUHG� �XS� �ZLWK� �D� �FRORUHG� �FLUFOH�� �$OO� �RI� �WKH� �QRYHO�

�SLFWXUHV��ZHUH��HYHQO\��VSDFHG��EHWZHHQ��WULDOV��DQG��ZHUH��QRW��MX[WDSRVHG���$Q��H[DPSOH��ZDV�

�SUHVHQWHG�LQ�7DEOH������

�7DEOH� ����� �7KUHH� �H[DPSOH� �WULDOV� �RI� �WKH� �OHDUQLQJ� �SKDVH� �IRU� �WKH� �1� �JURXS�� �7KH� �WDUJHW�

�SLFWXUHV��IRU��WKUHH��H[DPSOH��WULDOV��DUH��WKH��EOXH��FLUFOHV��LQ��WKH��IDPLOLDU��DQG��WKH��QRYHO��WULDOV��

�DQG�WKH�UHG�FLUFOH�LQ�WKH�QR�GLVWUDFWRU�WULDO��

�7ULDO� �,QVWUXFWLRQ�

�)DPLOLDU�
�1DJH�VKL�QLX"�

�µ:KLFK�LV�D�FRZ"¶�

�1RYHO�
�1DJH�VKL�EDL"�

�µ:KLFK�LV�D��EDL��"¶�

�1R�GLVWUDFWRU�
�1DJH�VKL�PL�IRQJ"�
�µ:KLFK�LV�D�EHH"¶�
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�7DEOH� ����� �$Q� �H[DPSOH� �IURP� �WKH� �FRPSUHKHQVLRQ� �SKDVH� �IRU� �WKH� �1� �JURXS�� �7KH� �WDUJHW�

�SLFWXUH�LV�WKH�UHG�FLUFOH��

�6WLPXOXV� �,QVWUXFWLRQ�

�1DJH�VKL�IDQJ"�
�µ:KLFK�LV�D��IDQJ��"¶�

������� �3URGXFWLYH�3KRQRORJ\�7DVN�

�:H� �DGDSWHG� �D� �SLFWXUH� �QDPLQJ� �WDVN� �IURP� �/L� �������� �WR� �FKHFN� �KRZ� �FKLOGUHQ� �SURGXFH�

�0DQGDULQ��RQVHWV��DQG��UK\PH��VWUXFWXUHV���7KHUH��ZHUH������GLV\OODELF��ZRUGV��LQ��WKH��RULJLQDO�

�VWLPXOL���WHVWLQJ������0DQGDULQ��V\OODEOH�LQLWLDO��RQVHWV��DQG��VL[��UK\PH��VWUXFWXUHV��LQ��WKH��ILUVW�

�DQG��WKH��VHFRQG��V\OODEOH���7R��DYRLG��IDWLJXH���ZH��GRZQVL]HG��WKH��QXPEHU��RI��WULDOV��WR��HOLFLW�

�DQG� �VFRUH� �RQO\� �RQVHWV� �DQG� �UK\PH� �VWUXFWXUHV� �LQ� �WKH� �ILUVW� �V\OODEOH�� �)RU� �RQVHWV�� �HDFK�

�DFFXUDWHO\��SURQRXQFHG��SKRQHPH��UHFHLYHG��RQH��SRLQW���ZLWK��D��PD[LPXP��VFRUH��RI�������)RU�

�LQVWDQFH���LI��WKH��SURQXQFLDWLRQ��RI��WKH��SKRQHPH���S���LQ��EDQ�PD��µ]HEUD¶��ZDV��DFFXUDWH���WKH�

�FKLOG� �UHFHLYHG� �RQH� �SRLQW�� �$V� �IRU��UK\PH��VWUXFWXUHV���WKH��VFRUH��RI��HDFK��UK\PH��VWUXFWXUH�

��L�H����9���91���9*���*9���*91���DQG��*9*���ZDV��DYHUDJHG���ZLWK��D��PD[LPXP��VFRUH��RI��VL[��

�)RU� �LQVWDQFH�� �WKH� �9� �UK\PH� �VWUXFWXUH� �LQFOXGHG� ���ܤ�� ��ԥ��� ��L��� ��X��� �DQG� ��\��� �DQG� �WKXV� �WKH�

�DFFXUDF\� �UDWH� �RI� �WKHVH� �ILYH� �UK\PHV� �ZDV� �DYHUDJHG� �WR� �REWDLQ� �D� �VFRUH�� �7KH� �UHDVRQ� �IRU�

�FDOFXODWLQJ��RQH��SRLQW��HDFK��IRU��RQVHWV��EXW��DYHUDJLQJ��WKH��VFRUH��RI��UK\PH��VWUXFWXUHV��ZDV�

�EHFDXVH� �FKLOGUHQ� �DW� �WKLV� �DJH� �ZHUH� �VWLOO� �GHYHORSLQJ� �WKHLU� �RQVHWV� �EXW� �SUHVHQWHG� �UDWKHU�

�VWDEOH�UK\PH�SURGXFWLRQV��/L���������
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�&KLOGUHQ� �VDZ� �RQH� �SLFWXUH� �RQ� �HDFK� �VOLGH� �DQG� �WKH\� �KDG� �WR� �QDPH� �WKH� �SLFWXUH��DIWHU�

�KHDULQJ��=KH��VKL��VKHQPH"��µ:KDW��LV��LW"¶���)URP��WKHLU��UHVSRQVHV���ZH��ZHUH��DEOH��WR��ILQG��RXW�

�SURGXFWLRQ� �HUURUV� �LQ� �HDFK� �FKLOG�� �,I� �WKH� �PLVSURQXQFLDWLRQ� �RI��D��FKLOG��LQ��WKH��SURGXFWLRQ�

�SKDVH��ZDV��FDXVHG��E\��D��SURGXFWLRQ��HUURU��RU��D��GLDOHFWDO��YDULDWLRQ���WKDW��DQVZHU��ZRXOG��VWLOO�

�EH� �VFRUHG�� �)RU� �H[DPSOH�� �LI� �WKH��FKLOG��VSRQWDQHRXVO\��SURQRXQFHG��WKH��RQVHW���I���DV���KZ���

�ZKLFK� �FRXOG� �EH� �FDXVHG� �E\� �HLWKHU� �LPPDWXUH� �SURGXFWLRQ� �RU� �WKH� �LQIOXHQFH� �RI� �7DLZDQ�

�6RXWKHUQ� �0LQ�� �QRYHO� �ZRUGV� �VXFK� �DV� ��IDQJ�� �SURQRXQFLQJ� �DV� ��KZDQJ�� �ZRXOG� �QRW� �EH�

�FRQVLGHUHG��WR��EH��D��UHWHQWLRQ��IDLOXUH���:H��FRXOG��DOVR��JHQHUDOL]H��FRPPRQ��SKRQHWLF��HUURU�

�W\SHV�DV�D�UHIHUHQFH�IRU�FURVV�JURXS�FRPSDULVRQV��

������� �3HDERG\�3LFWXUH�9RFDEXODU\�7HVW�5HYLVHG��3397�5��

�:H� �DGRSWHG� �WKH��VWDQGDUGL]HG��WHVW��IURP��/X��	��/LX����������IRU��FKLOGUHQ��DJHG�����WR������WR�

�PHDVXUH� �YRFDEXODU\� �NQRZOHGJH�� �7KHUH� �ZHUH� �)RUPV� �$� �DQG� �%�� �DQG��ZH��XVHG��)RUP��$��

�(DFK� �IRUP� �FRQWDLQHG� ����� �WULDOV�� �DQG� �HDFK� �WULDO� �FRQVLVWHG� �RI� �IRXU� �OLQH� �GUDZLQJV�� �:H�

�VWDUWHG� �ZLWK��WKUHH��SUDFWLFH��WULDOV���DQG��WKHQ��PRYHG��RQ��WR��WKH��EDVH��WULDO��RI������\HDU�ROG��

�$OO��FKLOGUHQ��UHFHLYHG��WKH��VDPH��WULDO��RUGHU���EXW��HQGHG��ZKHQ��RQH��PDGH��VL[��HUURUV��DPRQJ�

�HLJKW� �FRQVHFXWLYH� �WULDOV���7KH\��KHDUG��WKH��LQVWUXFWLRQ��1D\LJH��VKL��BB"��µ:KLFK��LV��D��BB"¶��

�$IWHU��KHDULQJ��D��WDUJHW��ZRUG���FKLOGUHQ��KDG��WR��FKRRVH��RQH��RI��WKH��IRXU��SLFWXUHV��DQG��VD\��LWV�

�FRUUHVSRQGLQJ� �QXPEHU�� �(DFK� �FRUUHFW� �DQVZHU� �UHFHLYHG��RQH��SRLQW���DQG��WKH��VFRUHV��ZHUH�

�ODWHU�WUDQVIRUPHG�LQWR�SHUFHQWLOH�UDQNV��
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�&KDSWHU���5HVXOWV�

�,Q� �WKLV� �FKDSWHU�� �ZH� �UDQ� �D� �PXOWL�ZD\� �$129$� �WHVW� �IRU� �HDFK� �WDVN�� �DQG� �FDUULHG� �RXW� �D�

�SRVW�KRF� �7XNH\� �+6'� �WHVW� �LI� �WKHUH� �ZDV� �DQ\� �VLJQLILFDQFH�� �6HFWLRQ� ����� �SUHVHQWV� �WKH�

�UHVXOWV� �RI� �WKH� �JHQHUDO� �DELOLW\� �WDVNV�� �LQFOXGLQJ� �GLJLW� �VSDQ�� �3397�5�� �DQG� �SURGXFWLYH�

�SKRQRORJ\��6HFWLRQ�����DQDO\]HV�WKH�GDWD�RI�WKH�IDVW�PDSSLQJ�WDVN��

����� �*HQHUDO�$ELOLW\�7DVNV�

�,Q� �RUGHU��WR��FRQILUP��WKHUH��ZHUH��QR��XQGHUO\LQJ��SDWWHUQV��ZLWK��UHJDUG��WR��WKH��DVVLJQPHQW��

�ZH� �ORRNHG� �DW� �ZKHWKHU� �WKH� �SHUIRUPDQFH� �RI� �GLJLW� �VSDQ�� �3397�5�� �DQG� �SURGXFWLYH�

�SKRQRORJ\� �KDG� �QR� �VLJQLILFDQW� �GLIIHUHQFH� �DPRQJ� �WKH� �JURXSV�� �:H� �DOVR� �UDQ� �FRUUHODWLRQ�

�WHVWV��EHWZHHQ��WKH��VFRUH��RI��HDFK��WDVN��DQG��WKH��VFRUH��RI��WKH��FRPSUHKHQVLRQ��SKDVH��LQ��WKH�

�IDVW��PDSSLQJ��WDVN���2XU��VWDWLVWLFDO��UHVXOWV��VKRZHG��QR��VLJQLILFDQFH��IRU��VH[��LQ��DQ\��RI��WKH�

�WDVNV��KHQFH�LW�ZDV�QRW�VSHFLILHG�LQ�WKH�IROORZLQJ�DQDO\VHV��

������� �'LJLW�6SDQ�7DVN�

�7KH� �DYHUDJH� �QXPEHU� �RI��GLJLWV��WKH��FKLOGUHQ��PHPRUL]HG��ZDV�����������6'�� ���������UDQJH�� �

������� �6WDWLVWLFV� �UHYHDOHG� �WKDW� �WKHUH� �ZDV� �QR� �VLJQLILFDQW� �GLIIHUHQFH� �DPRQJ� �WKH� �JURXSV�

�>��)������������ ���������S�� �����@���7DEOH���������7KHUH��ZDV��QR��FRUUHODWLRQ��EHWZHHQ��WKH��GLJLW��VSDQ�

�DQG��WKH��UDZ��VFRUHV��RI��WKH��QRYHO��ODEHOV��LQ��6HVVLRQ�����>��U�� ��������S�� �����@��DQG��6HVVLRQ�����>��U�� �

�������S�� �����@��LQ��WKH��OHDUQLQJ��SKDVH���6HVVLRQ�����>��U�� ��������S�� �����@��DQG��6HVVLRQ�����>��U�� �������

�S� � �����@��LQ��WKH��SURGXFWLRQ��SKDVH���DQG��6HVVLRQ�����>��U�� ��������S�� �����@��DQG��6HVVLRQ�����>��U�� �

���������S�� ����@�LQ�WKH�FRPSUHKHQVLRQ�SKDVH��

����
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�7DEOH�����&KLOGUHQ¶V�SHUIRUPDQFH�RI�WKH�GLJLW�VSDQ�WDVN��

�*URXS� �1� �11� �99� �996� �99;�

�0� ������ ������ ������ ������ ������

�6'� ������ ������ ������ ������ ������

�5DQJH� ����� ����� ����� ����� �����

������� �3397�5�

�7KH��DYHUDJH��SHUFHQWLOH��VFRUH��FKLOGUHQ��REWDLQHG��LQ��WKH��3397�5��ZDV������������6'�� ���������

�UDQJH� � � �������� �6WDWLVWLFV� �UHYHDOHG� �WKDW� �WKHUH� �ZDV� �QR� �VLJQLILFDQFH� �DPRQJ� �WKH� �JURXSV�

�>��)������������ ��������S�� �����@���7DEOH���������7KHUH��ZDV��QR��VLJQLILFDQW��FRUUHODWLRQ��EHWZHHQ��WKH�

�3397�5� �DQG� �WKH� �UDZ� �VFRUHV��RI��WKH��QRYHO��ODEHOV��LQ��6HVVLRQ�����>��U�� ��������S�� �����@��LQ��WKH�

�OHDUQLQJ��SKDVH���LQ��6HVVLRQ�����>��U�� ��������S�� �����@��DQG��6HVVLRQ�����>��U�� ���������S�� �����@��LQ��WKH�

�SURGXFWLRQ��SKDVH���DQG��LQ��6HVVLRQ�����>��U�� ��������S�� �����@��DQG��6HVVLRQ�����>��U�� ��������S�� �����@��LQ�

�WKH� �FRPSUHKHQVLRQ� �SKDVH�� �+RZHYHU�� �WKHUH� �ZDV� �D� �ORZ� �EXW� �VLJQLILFDQW� �FRUUHODWLRQ�

�EHWZHHQ��WKH��3397�5��DQG��WKH��UDZ��VFRUHV��LQ��WKH��VHFRQG��VHVVLRQ��RI��WKH��OHDUQLQJ��SKDVH��>��U�

� � ������� �S� � � �����@�� �$V� �D� �ZKROH�� �WKH� �LQIOXHQFH� �RI� �YRFDEXODU\� �NQRZOHGJH� �RQ� �WKH� �IDVW�

�PDSSLQJ�WDVN�ZDV�UHODWLYHO\�ZHDN��

�7DEOH�����&KLOGUHQ¶V�SHUIRUPDQFH�RI�WKH�3397�5��

�*URXS� �1� �11� �99� �996� �99;�

�0� ������� ������� ������� ������� �������

�6'� ������� ������� ������� ������� �������

�5DQJH� ������� ������� ������ ������� ������

����
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������� �3URGXFWLYH�3KRQRORJ\�7DVN�

�:H��VFRUHG��HDFK��RQVHW��DQG��UK\PH��VWUXFWXUH��E\��SLFNLQJ��RXW��PLVSURQXQFLDWLRQV��EDVHG��RQ�

�VXEMHFWLYH��OLVWHQLQJ���DQG��JUDSKHG��WKH��DYHUDJH��SURGXFWLRQ��DFFXUDF\��UDWH��IRU��WKH��JURXSV�

��)LJXUH� ������� �3RLQWV� �ZRXOG� �VWLOO� �EH� �GHGXFWHG� �LI� �V\OODEOHV� �ZHUH� �XQDQVZHUHG� �GXH� �WR�

�FKLOGUHQ��QRW��EHLQJ��IDPLOLDU��ZLWK��WKH��SLFWXUHV��RU��WKH��VRXQGV���6HYHUDO��FRPPRQ��GLDOHFWDO�

�YDULDWLRQV� �ZHUH� �DFFHSWHG�� �VXFK� �DV� �GH�UHWURIOH[LRQ� �DQG� �V\OODEOH�ILQDO� �QDVDO� �PHUJHUV��

�6WDWLVWLFV� �UHYHDOHG� �WKDW� �WKHUH� �ZHUH� �QR� �VLJQLILFDQW� �GLIIHUHQFHV� �DPRQJ� �JURXSV� �IRU� �WKH�

�RQVHW� �SURGXFWLRQ� �VFRUH� �>��)������ ����� � � ������ �S� � � ����@��DQG��WKH��UK\PH��VWUXFWXUH��SURGXFWLRQ�

�VFRUH�>��)���������� �������S�� ����@��

�)LJXUH�����&KLOGUHQ¶V�SHUIRUPDQFH�LQ�WKH�SURGXFWLYH�SKRQRORJ\�WDVN��

�)RU��WKH��RQVHWV���WKH��DYHUDJH��SURGXFWLRQ��VFRUH��FKLOGUHQ��DFKLHYHG��ZDV������������6'�� ��������

�UDQJH� � � �������� �7KHUH� �ZHUH� �WZR� �GLDOHFWDO� �YDULDWLRQV� �LQ� �WKH� �RQVHWV�� �)LUVW�� �YRLFHOHVV�

�UHWURIOH[� �VLELODQWV� ��Wݔ��� ��Wݔ��K������DQGݔ������ZHUH��VXEVWLWXWHG��E\��YRLFHOHVV��GHQWDO��VLELODQWV���WV���

��WV��K����� �DQG� ��V�� ��&KXDQJ�� �������� �$FFRUGLQJO\�� �WKH� �GH�UHWURIOH[LRQ��RI��D��ZRUG���H�J�����WݔZR�

�WVܺ�� �µWDEOH¶� �ĺ� �>WVZR� �WVܺ@�� �ZRXOG� �QRW� �EH� �FRQVLGHUHG� �LQFRUUHFW�� �6HFRQG�� �WKH� �YRLFHG�

����
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�UHWURIOH[� �VLELODQW� ��ݢ�� �KDG� �PHUJHG� �ZLWK� �YRLFHG� �DOYHRODU� �ODWHUDO� �DSSUR[LPDQW� ��O�� ��/X��

���������$V��D��UHVXOW���SURQRXQFLQJݢ������DV���O����H�Jݢ�����ԥ��NRݜ���µKRW��GRJ¶��ĺ��>Oԥ��NRݜ@���ZRXOG�

�DOVR� �UHFHLYH� �WKH� �VFRUH�� �7KH� �PRVW� �FRPPRQ� �RQVHW� �HUURU� �W\SHV� �LQFOXGHG� �IURQWLQJ� �DQG�

�EDFNLQJ��H�J����WܨLܭQ�Wݜܤ��µVFLVVRUV¶�ĺ�>WLܭQ�Wݜܤ@�	�>NLܭQ�Wݜܤ@���

�$V� �IRU� �WKH��UK\PH��VWUXFWXUH���WKH��DYHUDJH��SURGXFWLRQ��VFRUH��FKLOGUHQ��DFKLHYHG��ZDV�

������ ����6'� � � ������� �UDQJH� � ���������������7KHUH��ZHUH��WZR��GLDOHFWDO��YDULDWLRQV��LQ��UK\PHV��

�)LUVW�� �WKH� �V\OODEOH�ILQDO� �QDVDO� ��Lƾ�� �DQG� ��LQ�� �KDG� �PHUJHG� �LQ� �7DLZDQ� �0DQGDULQ� ��)RQ��

�+XQJ�� �+XDQJ�� �	� �+VX�� �������� �6HFRQG�� �WKH� �WZR� �PLG� �EDFN� �YRZHOV� ��Rݜ�� �DQG� ��R�� �KDG�

�PHUJHG� �LQ� �7DLZDQ� �6RXWKHUQ� �0LQ� ��+VX�� �������� �0RUHRYHU�� �PRQRSKWKRQJV� �ZHUH��PRUH�

�XQPDUNHG� �WKDQ� �GLSKWKRQJV� �LQ� �7DLZDQ� �0DQGDULQ�� �QDWLYH� �VSHDNHUV� �WHQGHG� �WR� �VLPSOLI\�

��Rݜ�� �DV� ��R�� �DQG� ��Hܼ�� �DV� ��H�� �LQ� �VSRQWDQHRXV� �VSHHFK� ��+VLDR�� ���������7KHUHIRUH���LI��D��FKLOG�

�PHUJHG��WKH��QDVDO���Lƾ���DV���LQ����H�J�����S��K��Lƾ��NZR���µDSSOH¶��ĺ��>S��K��LQ��NZR@���RU��GLSKWKRQJ���Rݜ��

�DV���R����H�J�����KRݜ��WVܺ���µPRQNH\��ĺ��>KR��WVܺ@����WKH\��VWLOO��JRW��WKH��VFRUH��EHFDXVH��WKH��DSSDUHQW�

�PLVVHG� �WDUJHW� �ZDV� �OLNHO\� �GXH� �WR� �PHUJLQJ�� �QRW� �GXH� �WR� �D� �GHOD\� �LQ� �SKRQRORJLFDO�

�GHYHORSPHQW�� �7KH� �PRVW��FRPPRQ��UK\PH��VWUXFWXUH��HUURU��W\SH��ZDV��QDVDO��GHOHWLRQ���H�J���

��QDQ�NXܤ��µSXPSNLQ¶�ĺ�>QD�NXܤ@���

����� �)DVW�0DSSLQJ�7DVN�

�:H��DQDO\]HG��WKH��IDPLOLDU��ODEHOV���L�H����ZRUGV���DQG��WKH��QRYHO��ODEHOV���L�H����QRQZRUGV����DQG�

�GLVSOD\HG� �WKH� �UHVXOWV� �E\� �EDU� �FKDUWV�� �$V� �WKH� �SHUIRUPDQFH� �RI� �UHIHUHQW� �VHOHFWLRQ� �DQG�

�UHIHUHQW� �UHWHQWLRQ� �ZDV� �VHTXHQWLDOO\� �ERXQG�� �WKH� �UHVSRQVHV� �LQ� �WKH� �SURGXFWLRQ� �DQG�

�FRPSUHKHQVLRQ� �SKDVHV� �ZHUH� �VFRUHG� �RQO\� �LI� �WKH� �ODEHOV� �ZHUH� �FRUUHFWO\� �VHOHFWHG� �LQ� �WKH�

�OHDUQLQJ� �SKDVH�� �,Q� �RWKHU� �ZRUGV�� �LI� �WKH� �FKLOG� �FKRVH� �WKH� �ZURQJ� �SLFWXUH� �GXULQJ� �WKH�

�OHDUQLQJ��SKDVH���WKDW��ODEHO��ZRXOG��EH��FRQVLGHUHG��D��OHDUQLQJ��IDLOXUH���DQG��WKXV��DQVZHUV��LQ�

�WKH��IROORZLQJ��SKDVHV��ZRXOG��EH��FRQVLGHUHG��UDQGRP��JXHVVHV���7KHUH��ZDV��QR��VLJQLILFDQFH�
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�IRU��WKH��GLIIHUHQFH��VFRUH��EHWZHHQ��WKH��WZR��VHVVLRQV��LQ��DQ\��RI��WKH��SKDVHV���/HDUQLQJ���)������

����� � � ������� �S� � � ������ �3URGXFWLRQ�� �)������ ������ ���������S�� ��������DQG��&RPSUHKHQVLRQ���)������

����� � � ������ �S� � � ������� �ZH� �WKHUHE\� �FRPSDULQJ� �WKH� �DYHUDJH� �VFRUH� �RI��WKH��WZR��VHVVLRQV��LQ�

�HDFK� �SKDVH�� �6WDWLVWLFDO� �DQDO\VHV� �UHYHDOHG� �WKDW� �WKHUH� �ZDV� �QR� �VLJQLILFDQW� �GLIIHUHQFH�

�DPRQJ� �WKH� �IDPLOLDU� �ODEHOV� �DQG� �EHWZHHQ� �VH[HV� �LQ� �DQ\� �RI� �WKH� �SKDVHV�� �DQG� �WKXV� �ZH�

�IRFXVHG�RQO\�RQ�WKH�QRYHO�ODEHOV�DQG�WKH�ODEHOV�WKDW�ZHUH�SDLUHG�ZLWK�WKH�QRYHO�ODEHOV��

������� �:DUP�XS�3KDVH�

�,Q��WKH��ZDUP�XS��SKDVH���FKLOGUHQ��FRXOG��UHFHLYH��D��PD[LPXP��VFRUH��RI��VL[��IRU��ERWK��SLFWXUH�

�QDPLQJ� ��L�H��� �QRXQ�� �DQG� �VRXQG� �PLPLFNLQJ� ��L�H��� �YHUE��� �1RXQV� �DQG��YHUEV��ZHUH��VFRUHG�

�VHSDUDWHO\� �EHFDXVH� �WKHVH� �ODEHOV� �UHSUHVHQWHG� �GLIIHUHQW� �ZRUG� �FDWHJRULHV�� �6WDWLVWLFV�

�UHYHDOHG��WKDW��WKHUH��ZDV��QR��VLJQLILFDQFH��IRU��JURXSV��LQ��ERWK��QRXQV��>��)������������ ��������S�� �

����@� �DQG� �YHUEV� �>��)������ ����� � � ������� �S� � � ����@� �EXW� �WKHUH� �ZDV� �D� �FRUUHODWLRQ� �EHWZHHQ� �WKH�

�SHUIRUPDQFH�RI�QRXQV�DQG�YHUEV�>��U�� �������S�������@���)LJXUH�������

�)LJXUH�����&KLOGUHQ¶V�SHUIRUPDQFH�LQ�WKH�ZDUP�XS�SKDVH��
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������� �/HDUQLQJ�3KDVH�

�,Q� �WKH� �OHDUQLQJ� �SKDVH�� �WKH� �PD[LPXP� �VFRUH� �IRU� �WKH� �QRYHO� �ODEHOV� �ZDV� �VL[�� �6WDWLVWLFV�

�UHYHDOHG��WKDW��WKHUH��ZDV��D��VLJQLILFDQW��JURXS��HIIHFW��>��)������������ ���������S��������@���3RVW�KRF�

�DQDO\VHV��VKRZHG��WKDW��WKHUH��ZHUH��VLJQLILFDQW��GLIIHUHQFHV��EHWZHHQ��99��DQG��1�����S�����������

�99� �DQG� �11� ����S� ��� ������� �DQG� �99� �DQG� �996� ����S� ��� ������ ��)LJXUH� ������� �7KH� �99;��GLG��QRW�

�SHUIRUP�ZRUVH�WKDQ�WKH�QRXQ�JURXSV��

�)LJXUH�����&KLOGUHQ¶V�SHUIRUPDQFH�RI�QRYHO�ODEHOV�LQ�WKH�OHDUQLQJ�SKDVH��

������� �3URGXFWLRQ�3KDVH�

�,Q� �WKH� �SURGXFWLRQ� �SKDVH�� �WKH� �PD[LPXP� �VFRUH� �IRU� �QRYHO� �ODEHOV� �ZDV� �VL[�� �&KLOGUHQ�

�UHFHLYHG� �RQH� �SRLQW� �IRU��HDFK��FRUUHFW��UHVSRQVH��UHJDUGOHVV��RI��WKH��QXPEHU��RI��UHSHWLWLRQV��

�)RU��LQVWDQFH���LI��WKH��FKLOG��VDZ��D��GXFN��DQG��VDLG��LW��PDGH��WKH��VRXQG��³JXD�JXD�JXD´��LQVWHDG�

�RI� �³JXD�JXD´�� �WKH� �UHVSRQVH� �ZRXOG� �VWLOO� �EH� �PDUNHG� �DV� �FRUUHFW���6WDWLVWLFV��UHYHDOHG��WKDW�

�WKHUH� �ZDV� �D� �VLJQLILFDQW� �HIIHFW� �RI� �VHVVLRQ� �>��)������ ����� � � �������� �S� ��� ����@� �DQG� �D�

�QHDU�VLJQLILFDQW��HIIHFW��RI��JURXS��>��)������������ ���������S�� �����@���)LJXUH���������6HVVLRQ�����ZDV�

�EHWWHU�WKDQ�6HVVLRQ����

����
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�)LJXUH�����&KLOGUHQ¶V�SHUIRUPDQFH�RI�QRYHO�ODEHOV�LQ�WKH�SURGXFWLRQ�SKDVH��

�3DVW� �VWXGLHV� ��H�J��� �&DUH\� �	� �%DUWOHWW�� ��������+HLEHFN��	��0DUNPDQ����������DOVR��VKRZHG�

�ORZ� �SHUIRUPDQFH��VFRUHV��GXULQJ��SURGXFWLRQ��SKDVHV���7KH��VLJQLILFDQW��SURJUHVVLRQ��LQ��WKH�

�VHFRQG� �VHVVLRQ� �LOOXVWUDWHG� �WKDW� �WKHUH� �ZDV� �DQ� �HIIHFW� �RI� �H[SRVXUH� �RQ� �UHWDLQLQJ� �QRYHO�

�ZRUGV���+RZHYHU���WKH��DELOLW\��RI��QDPLQJ��DQG��LGHQWLI\LQJ��QRYHO��ODEHOV��ZDV��QRW��PXWXDOO\�

�UHODWHG���,W��ZDV��QRW��VXUSULVLQJ��WKDW��QDPLQJ��UHTXLUHV��PXFK��PRUH��H[SOLFLW��NQRZOHGJH���DQG�

�WKXV� �WKH� �DYHUDJH� �VFRUH� �RI� �WKH� �SURGXFWLRQ� �SKDVH� �ZDV� �ZRUVH� �WKDQ� �WKH� �FRPSUHKHQVLRQ�

�SKDVH���(YHQ��WKRXJK��WKHUH��ZDV��D��PDUJLQDO��VLJQLILFDQFH��IRU��WKH��JURXS���LW��ZDV��GLIILFXOW��WR�

�VHH�D�FOHDU�WUHQG�ZLWK�RQO\�VL[�QRYHO�ODEHOV�LQ�VXFK�D�ORZ�VFRUH��

������� �&RPSUHKHQVLRQ�3KDVH�

�,Q� �WKH� �FRPSUHKHQVLRQ� �SKDVH�� �WKH� �PD[LPXP� �VFRUH� �IRU��QRYHO��ODEHOV��ZDV��VL[���6WDWLVWLFV�

�UHYHDOHG� �WKDW� �WKHUH� �ZDV� �VLJQLILFDQFH� �IRU� �ERWK� �JURXSV� �>��)������ ����� � � ������� �S� ��� ����@� �DQG�

�VHVVLRQ� �>��)������������ ����������S��������@���)LJXUH���������3RVW�KRF��DQDO\VHV��VKRZHG��WKDW��WKHUH�

�ZHUH��VLJQLILFDQW��GLIIHUHQFHV��EHWZHHQ��99��DQG��11�����S������������99;��DQG��1�����S������������DQG�
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�99;� �DQG� �11� ����S� ��� ������� �WKHUH� �ZDV� �DOVR� �D� �PDUJLQDO� �VLJQLILFDQW� �GLIIHUHQFH� �EHWZHHQ�

�99;�DQG�996�>��S������@��,Q�WKLV�SKDVH��6HVVLRQ���ZDV��EHWWHU�WKDQ�6HVVLRQ����

�)LJXUH�����&KLOGUHQ¶V�SHUIRUPDQFH�RI�QRYHO�ODEHOV�LQ�WKH�FRPSUHKHQVLRQ�SKDVH��

������� �2QOLQH�0DQGDULQ�&KLQHVH�'LFWLRQDU\��0LQLVWU\�RI�(GXFDWLRQ��������

�,Q��WKH��IDVW��PDSSLQJ��WDVN���WKHUH��ZHUH������QRYHO��ODEHOV���L�H����QRQZRUGV���LQ��WRWDO���7KH��VL[�

�QRYHO� �QRXQ� �ODEHOV� �ZHUH�� �EDL���� �JDR���� �PX���� �QHL���� �IDQJ���� �DQG� �GHQJ���� �DQG� �WKH� �VL[� �QRYHO� �YHUE�

�ODEHOV��ZHUH���\L�����QRX�����KXD�����OX�����SX�����DQG��]L�����6RPH��VWXGLHV��FODLPHG��WKDW��WKHUH��LV��D��IUHTXHQF\�

�HIIHFW� �LQ� �ODQJXDJH� �DFTXLVLWLRQ���H�J����$PEULGJH���.LGG���5RZODQG���	��7KHDNVWRQ����������

�DQG��KHQFH��ZH��WRRN��WKLV��IDFWRU��LQWR��FRQVLGHUDWLRQ���'XULQJ��WKH��H[SHULPHQW���WKHUH��ZDV��QR�

�ZULWWHQ� �FKDUDFWHU� �SURYLGHG�� �7KHUHIRUH�� �ZH� �FRXQWHG� �HDFK� �ODEHO� �RQ� �D� �V\OODEOH� �EDVLV�

�GLVUHJDUGLQJ��WRQHV���DQG��VXPPHG��XS��WKH��WRNHQ��IUHTXHQF\��IURP��WKH��IUHTXHQF\��OLVW��LQ��WKH�

�RQOLQH��0DQGDULQ��&KLQHVH��'LFWLRQDU\���0LQLVWU\��RI��(GXFDWLRQ����������WR��VHH��ZKHWKHU��WKH�

�IUHTXHQF\� �RI� �D� �V\OODEOH� �DIIHFWHG� �FKLOGUHQ¶V� �OHDUQLQJ�� �7KH� �WRNHQ� �IUHTXHQF\� �RI� �HDFK�

�QRYHO�ODEHO�ZDV�VXPPDUL]HG�LQ�7DEOH������
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�6WDWLVWLFDO� �UHVXOWV� �VKRZHG� �WKDW� �WKH� �VLJQLILFDQFH� �IRU� �WKH� �JURXS� �PDLQO\� �OLHG��LQ��WKH�

�FRPSUHKHQVLRQ� �SKDVH�� �ZH� �WKHUHE\� �DLPHG� �DW� �FRPSDULQJ� �WKH� �QRYHO� �ODEHOV� �IRU� �WKH� �WZR�

�VHVVLRQ� �VFRUHV� �DQG� �WKH� �GLIIHUHQFH� �VFRUH� �EHWZHHQ� �WKH� �WZR� �VHVVLRQV� �LQ��WKLV��SKDVH���7KH�

�ODEHOV� �ZHUH� �GLYLGHG� �LQWR� �QRXQ� �V\OODEOHV� �DQG� �YHUE� �V\OODEOHV�� �1RXQ� �V\OODEOHV��LQFOXGHG�

�ODEHOV� �LQ� �1� �DQG� �11�� �DQG� �YHUE� �V\OODEOHV� �LQFOXGHG� �ODEHOV� �LQ��99���996���DQG��99;���:H�

�WKHQ� �UDQ� �D� �3HDUVRQ� �FRUUHODWLRQ� �FRHIILFLHQW� �WR� �VHH� �ZKHWKHU� �WKHUH� �ZDV� �D� �FRUUHODWLRQ�

�EHWZHHQ� �WRNHQ� �IUHTXHQF\� �DQG� �WKH� �VFRUHV� �RI� �QRXQ� �DQG� �YHUE�� �UHVSHFWLYHO\���7KH��UHVXOWV�

�VKRZHG��WKDW��WKHUH��ZDV��OLWWOH��FRUUHODWLRQ��IRU��HLWKHU��V\OODEOH��W\SH���)RU��QRXQV���QRQH��RI��WKH�

�FRUUHODWLRQ� �WHVWV� �ZHUH��VLJQLILFDQW���6HVVLRQ������U�� ��������S�� ��������6HVVLRQ������U�� ��������S�� �

�������DQG��GLIIHUHQFH��VFRUHV��EHWZHHQ��6HVVLRQ�����DQG��6HVVLRQ������U�� ��������S�� ���������)LJXUH�

��������$V��IRU��WKH��YHUEV���WKH��FRUUHODWLRQ��WHVWV��ZHUH��QRW��VLJQLILFDQW���HLWKHU���6HVVLRQ������U�� �

��������S�� ��������6HVVLRQ������U�� ��������S�� ��������DQG��GLIIHUHQFH��VFRUHV��EHWZHHQ��6HVVLRQ�����DQG�

�6HVVLRQ� ���� �U� � � ������ �S� � � ������ ��)LJXUH� ������� �7KLV� �LQGLFDWHV� �WKDW� �ZLWKLQ� �D� �SKRQHWLF�

�LQYHQWRU\��WKH�IDPLOLDULW\�RI�D�V\OODEOH�GLG�QRW�DIIHFW�WKH�UHWHQWLRQ�RI�D�QRQZRUG��

�7DEOH�����7RNHQ�IUHTXHQF\�RI�WKH�QRYHO�ODEHOV��

�1� �)UHTXHQF\� �9� �)UHTXHQF\�

�5HG�DOLHQ� �EDL� ������ �\L� �������

�%OXH�DOLHQ� �JDR� ������ �QRX� ���

�3LQN�DOLHQ� �PX� ������ �KXD� �������

�<HOORZ�DOLHQ� �QHL� ������ �OX� ������

�*UHHQ�8)2� �IDQJ� ������ �SX� ������

�2UDQJH�8)2� �GHQJ� ������ �]L� �������
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�)LJXUH�����7KH�FRUUHODWLRQ�EHWZHHQ�1�WRNHQ�IUHTXHQF\�DQG�FRPSUHKHQVLRQ�VFRUH��

�)LJXUH�����7KH�FRUUHODWLRQ�EHWZHHQ�9�WRNHQ�IUHTXHQF\�DQG�FRPSUHKHQVLRQ�VFRUH��
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�&KDSWHU���'LVFXVVLRQ�

�,Q� �WKLV� �FKDSWHU�� �ZH� �LQWHUSUHWHG��WKH��UHVXOWV��RI��WKH��IDVW��PDSSLQJ��WDVN��LQ��UHVSRQVH��WR��WKH�

�UHVHDUFK��TXHVWLRQV���6HFWLRQ�������GLVFXVVHV��ZKHWKHU��UHGXSOLFDWLRQ��DQG��LFRQLFLW\��DIIHFWHG�

�QRYHO��ZRUG��OHDUQLQJ���6HFWLRQ�������VXPPDUL]HV��ZKHWKHU��RQRPDWRSRHLDV��FRPH��WR��UHVFXH�

�LQ�0DQGDULQ�YHUE�DFTXLVLWLRQ��

����� �5HGXSOLFDWLRQ�DQG�,FRQLFLW\�

�7R��DQVZHU��RXU��UHVHDUFK��TXHVWLRQV���ZH��GLVFXVVHG��RXU��UHVXOWV��LQ��WKUHH��FRQGLWLRQV���1��YV��

�996�� �1� �YV�� �11�� �DQG� �996� �YV�� �99� �YV�� �99;�� �6LQFH� �WKHUH� �ZDV� �QR� �VLJQLILFDQFH� �IRU�

�IDPLOLDU� �ODEHOV� �LQ� �DQ\� �RI� �WKH� �SKDVHV�� �ZH� �IRFXVHG� �RQO\� �RQ� �WKH� �DYHUDJH� �VFRUHV� �RI� �WKH�

�QRYHO��ODEHOV��LQ��ERWK��VHVVLRQV��LQ��WKH��IDVW��PDSSLQJ��WDVN���7KH��SKDVHV��WKDW��LQFOXGHG��QRYHO�

�ODEHOV� �ZHUH� �WKH� �OHDUQLQJ�� �SURGXFWLRQ���DQG��FRPSUHKHQVLRQ��SKDVHV���7KH��OHDUQLQJ��SKDVH�

�KDG� �D� �VLJQLILFDQW� �HIIHFW� �RQ� �JURXS�� �WKH� �SURGXFWLRQ� �SKDVH� �KDG� �D� �VLJQLILFDQW� �HIIHFW� �RQ�

�VHVVLRQ�� �DQG� �WKH� �FRPSUHKHQVLRQ� �SKDVH� �KDG� �VLJQLILFDQW� �HIIHFWV� �RQ� �ERWK� �JURXS� �DQG�

�VHVVLRQ�� �7KH� �GLVFXVVLRQ� �RI� �HDFK� �FRQGLWLRQ� �DQG� �VRPH� �SRVVLEOH� �H[SODQDWLRQV� �IRU� �WKH�

�UHVXOWV�ZHUH�JLYHQ�LQ�WKH�IROORZLQJ�DQDO\VHV��

������� �1�YV��996�

�7KHUH��ZHUH��QR��VLJQLILFDQW��GLIIHUHQFHV��EHWZHHQ��1��DQG��996��LQ��DOO��WKUHH��SKDVHV���$W��WKH�

�OHDUQLQJ� �SKDVH�� �WKH� �VLJQLILFDQW��GLIIHUHQFHV��EHWZHHQ��99��DQG��1���99��DQG��11���DQG��99�

�DQG��996��VKRZHG��WKDW��QRXQ��ELDV��FDXVHG��DQ��LPSDFW��RQ��OHDUQLQJ��EXW��LFRQLFLW\��FRXOG��KHOS�

�EULGJLQJ� �WKH� �JDS�� �,W� �ZDV��REYLRXV��WKDW��99��SHUIRUPHG��WKH��ZRUVW��HYHQ��ZLWK��WKH��KHOS��RI�

�UHGXSOLFDWLRQ�� �%RWK� �1��DQG��11��SHUIRUPHG��EHWWHU��WKDQ��99��GXH��WR��QRXQ��ELDV���EXW��996�

�VXJJHVWHG� �WKDW� �DGGLQJ� �D� �VRXQG� �EHIRUH� �WKH� �VHQWHQFH� �HQKDQFHG� �WKH� �SHUIRUPDQFH� �RI�
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�VHOHFWLQJ� �YHUEV�� �(YHQ� �WKRXJK� �99;� �KDG� �D� �ORZ� �LFRQLFLW\� �EHWZHHQ� �WKH� �VRXQG� �DQG� �WKH�

�ODEHO�� �WKH��VRXQG��FDXJKW��FKLOGUHQ¶V��DWWHQWLRQ��DQG��KHOSHG��WKHP��SHUIRUP��HTXDOO\��ZHOO��DV�

�996� �LQ� �WKLV� �SKDVH�� �,I� �FKLOGUHQ� �RQO\� �KHDUG� �1DJH� �KXL��BB"��µ:KLFK��RQH��ZLOO��BB"¶���WKH\�

�FRXOG��QRW��WHOO��IURP��WKH��FDUULHU��VHQWHQFH��ZKHWKHU��WKH��QRYHO��ODEHO��ZDV��DQ��DFWLRQ��YHUE��RU�

�DQ� �RQRPDWRSRHLD�� �7KLV��UHVXOW��LQGLFDWHG��WKDW��LFRQLFLW\��SOD\HG��D��PRUH��FUXFLDO��UROH��WKDQ�

�UHGXSOLFDWLRQ�LQ�YHUE�OHDUQLQJ��

������� �1�YV��11�

�7KHUH��ZHUH��QR��VLJQLILFDQW��GLIIHUHQFHV��EHWZHHQ��1��DQG��11��LQ��DOO��WKUHH��SKDVHV���DQG��99�

�DV��D��ZKROH��GLG��QRW��SHUIRUP��ZHOO��DPRQJ��WKH��WKUHH��SKDVHV���(YHQ��WKRXJK��UHGXSOLFDWLRQ��LV�

�FRPPRQO\� �XVHG� �LQ� �0DQGDULQ� �&'6�� �WKLV� �SURSHUW\� �GLG� �QRW� �KHOS� �DFKLHYH� �D� �EHWWHU�

�UHWHQWLRQ��VFRUH��LQ��HLWKHU��QRPLQDO��RU��RQRPDWRSRHLF��IRUPV���0RUHRYHU���RXU��UHVXOWV��IURP�

�WKH� �&+,/'(6� �VKRZHG� �WKDW��WKH��XVH��RI��UHGXSOLFDWLRQ��GHFUHDVHV��VLJQLILFDQWO\��ZLWK��DJH��

�1RQ�NLQVKLS� �QRPLQDO� �UHGXSOLFDWLRQV� �DQG� �RQRPDWRSRHLF� �UHGXSOLFDWLRQV� �DFFRXQW� �IRU� �D�

�OLPLWHG� �SURSRUWLRQ� �LQ� ���\HDU�ROG� �FKLOGUHQ¶V� �UHGXSOLFDWLRQ�� �7KH� �LQSXW� �RI� �UHGXSOLFDWHG�

�QRQ�NLQVKLS��QRXQV��ZHUH����������DQG��RQRPDWRSRHLDV��ZHUH����������ZKHUHDV��WKH��RXWSXW�

�RI� �UHGXSOLFDWHG� �QRQ�NLQVKLS� �QRXQV� �ZHUH� �������� �DQG� �RQRPDWRSRHLDV� �ZHUH� ���������,W�

�FRXOG� �EH� �HLWKHU� �FKLOGUHQ� �DW� �WKLV� �DJH� �GR� �QRW� �UHO\� �PXFK� �RQ� �UHGXSOLFDWHG� �IRUPV� �ZKHQ�

�OHDUQLQJ� �ZRUGV� �RU� �WKH� �FHLOLQJ� �HIIHFW� �RI� �OHDUQLQJ� �QRXQV� �PDNH��UHGXSOLFDWLRQ��VHHP��OHVV�

�KHOSIXO�IRU�DFTXLVLWLRQ��

������� �99�YV��996�YV��99;�

�7KHUH� �ZHUH� �QR� �VLJQLILFDQW��GLIIHUHQFHV��EHWZHHQ��99��DQG��99;��LQ��DOO��WKUHH��SKDVHV���EXW�

�996� �SHUIRUPHG� �UHODWLYHO\� �ZHOO� �LQ� �WKH� �OHDUQLQJ� �DQG� �FRPSUHKHQVLRQ� �SKDVHV�� �$W� �WKH�

�FRPSUHKHQVLRQ� �SKDVH�� �WKH��VLJQLILFDQW��GLIIHUHQFHV��EHWZHHQ��99��DQG��11���99;��DQG��1��

����
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�99;��DQG��11���DQG��99;��DQG��996��LPSOLHG��WKDW��WKH��LFRQLFLW\��RI��RQRPDWRSRHLD��ERRVWHG�

�QRYHO� �YHUE� �OHDUQLQJ� �WR� �D� �FHUWDLQ� �H[WHQW�� �%RWK� �99� �DQG� �99;� �KDG� �D� �UHODWLYHO\� �ORZ�

�UHWHQWLRQ��VFRUH���ZKLOH��996��SHUIRUPHG��HTXDOO\��ZHOO��DV��WKH��QRXQ��JURXSV���$OWKRXJK��WKH�

�PDWFKLQJ��VRXQG��PDGH��996��VWDQG��RXW���LW��RQO\��HQKDQFHG��YHUEV��WR��WKH��VDPH��SHUIRUPDQFH�

�OHYHO� �DV� �QRXQV�� �,W� �ZDV� �DOVR� �LQWHUHVWLQJ� �WR� �QRWH� �WKDW� �WKHUH� �ZDV� �D� �GLIIHUHQFH� �EHWZHHQ�

�QRQ�LFRQLF��99;��DQG��LFRQLF��996���%RWK��JURXSV��UHFHLYHG��D��VRXQG��FXH��EHIRUH��WKH��FDUULHU�

�VHQWHQFH�� �ZKLFK� �PHDQV� �WKHUH� �ZDV��QR��DPELJXLW\��IRU��WKH��ZRUG��FDWHJRU\��RI��WKH��VWLPXOL��

�+RZHYHU�� �DGGLQJ� �D� �PLVPDWFKLQJ� �VRXQG� �WR� �WKH� �QRYHO� �ODEHO� �PDGH� �99;� �GLIILFXOW� �WR�

�UHWDLQ�� �7KLV� �PLJKW� �EH� �EHFDXVH� �PLVPDWFKLQJ��VRXQGV��DUH��QRW��RQO\��OHVV��KHOSIXO��EXW��DOVR�

�FRQIXVLQJ���7KHUHIRUH���LW��ZDV��QRW��WKH��RFFXUUHQFH��RI��D��VRXQG��EXW��WKH��FRQQHFWLRQ��EHWZHHQ�

�WKH�VRXQG�DQG�WKH�ODEHO�WKDW�PDGH�D�GLIIHUHQFH��

����� �6XPPDU\�RI�)LQGLQJV�

�7KLV��VWXG\��H[DPLQHG��ZKHWKHU��RQRPDWRSRHLDV��EDODQFH��RXW��WKH��QRXQ��ELDV���DQG��ZKHWKHU�

�UHGXSOLFDWLRQV� �DQG� �LFRQLFLWLHV� �ERRVWHG� �QRYHO� �ZRUG� �OHDUQLQJ�� �%DVHG� �RQ� �RXU� �UHVXOWV��

�RQRPDWRSRHLDV� �SHUIRUPHG� �HTXDOO\� �ZHOO� �DV� �QRXQV� �DQG� �WKDW� �LFRQLFLW\� �VHHPHG� �WR� �EH� �D�

�EHWWHU� �SURSHOOHU� �WKDQ� �UHGXSOLFDWLRQ� �LQ� �OHDUQLQJ� �QRYHO� �ZRUGV�� �%\� �DGGLQJ� �D� �VRXQG�

�FRQQHFWLRQ� �WR� �WKH� �YHUE�� �WKH� �SHUIRUPDQFH� �RI� �YHUE� �OHDUQLQJ� �FRXOG� �EH� �DV� �JRRG��DV��QRXQ�

�OHDUQLQJ���7KHUHIRUH���ZH��GUHZ��D��FRQFOXVLRQ��WKDW��RQRPDWRSRHLDV��FRXOG��EULGJH��WKH��JDS��RI�

�OHDUQLQJ�QRYHO�YHUEV�LI�LFRQLFLW\�H[LVWV��

�7KH� �ILQGLQJV� �RI� �WKH� �FXUUHQW� �VWXG\� �FRQWULEXWHG� �WR� �QRYHO� �YHUE� �OHDUQLQJ� �WKDW� �DVLGH�

�IURP��QXPEHUV��RI��H[SRVXUH���FUHDWLQJ��VRXQG��FRQQHFWLRQV��KHOS��FKLOGUHQ��SHUIRUP��EHWWHU��DW�

�UHWULHYLQJ��WKHLU��PHPRU\���'LIIHUHQW��IURP��FODVVLFDO��FRQGLWLRQLQJ���LQ��ZKLFK��WKH��UHVSRQVH�

�LV� �HOLFLWHG� �E\� �QHXWUDO� �VWLPXOXV�� �RXU� �ILQGLQJV��GHPRQVWUDWHG��WKDW��ZLWKRXW��D��UHODWLRQVKLS�

�EHWZHHQ� �QRYHO� �VRXQGV� �DQG� �QRYHO� �ODEHOV�� �DGGLQJ� �UDQGRP��VRXQGV��WR��WKH��ODEHOV��GLG��QRW�
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�KHOS��OHDUQLQJ���,Q��SDUWLFXODU���WKH��WRNHQ��IUHTXHQF\��RI��D��V\OODEOH��LV��QRW��D��FUXFLDO��IDFWRU��RI�

�QRYHO� �ZRUG� �DFTXLVLWLRQ�� �$V��ORQJ��DV��WKH��V\OODEOH��LV��D��SDUW��RI��WKH��SKRQHWLF��LQYHQWRU\���LW�

�GLG�QRW�PDNH�PXFK�GLIIHUHQFH�IRU�FKLOGUHQ�WR�OHDUQ��

�8VLQJ��UHGXSOLFDWHG��QRXQV��GLG��QRW��DFWXDOO\��DLG��QRYHO��ZRUG��OHDUQLQJ��LQ��0DQGDULQ��

�EXW� �WKHUH� �PLJKW� �EH� �RWKHU� �SXUSRVHV� �GXULQJ� �FRQYHUVDWLRQ�� �VXFK� �DV� �VHWWLQJ� �XS� �UDSSRUW�

��H�J����/DLQJ�������E���DQG��SURFHVVLQJ��VHJPHQWDWLRQV���H�J����2WD��	��6NDUDEHOD�����������2Q�

�WKH� �RWKHU� �KDQG�� �WKH� �LFRQLFLW\� �RI� �RQRPDWRSRHLDV� �FDQ� �EDODQFH� �RXW� �WKH� �QRXQ� �ELDV� �DQG�

�FRPH� �WR� �WKH� �UHVFXH� �IRU��YHUE��OHDUQLQJ��ZLWK��VHYHUDO��OLPLWDWLRQV���+RZHYHU���WKH��HIIHFW��RI�

�XVLQJ��RQRPDWRSRHLD��PLJKW��QRW��EH��DV��HIIHFWLYH��ZKHQ��WKHUH��LV��D��ORZ��FRQQHFWLRQ��EHWZHHQ�

�D� �VRXQG� �DQG� �LWV� �ODEHO�� �DQG� �ZKHQ� �WKH� �FKLOGUHQ� �KDYH� �H[SDQGHG� �WKHLU� �YRFDEXODU\���0RVW�

�LPSRUWDQWO\���RQRPDWRSRHLDV��FRXOG��RQO\��ERRVW��WKH��SHUIRUPDQFH��RI��DFWLRQ��YHUEV��HTXDOO\�

�ZHOO�DV�WKDW�RI�UHJXODU�QRXQV��EXW�QHYHU�PRUH��

����
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�&KDSWHU���&RQFOXVLRQ�

�7KH� �VLJQLILFDQFH��RI��WKLV��VWXG\��LV��WKDW��ZH��GLVFRYHUHG��WKDW��LW��LV��SRZHUIXO��WR��OHDUQ��QRYHO�

�ZRUGV� �WKURXJK� �LFRQLFLW\�� �:KHQ� �D� �VRXQG� �FRQQHFWLRQ� �LV� �HVWDEOLVKHG�� �WKH� �QRYHO� �ZRUG�

�FRXOG� �EH� �OHDUQHG� �ZLWK� �OHVV� �HIIRUW�� �+RZHYHU�� �WKLV� �VWXG\� �DLPHG��RQO\��WR��PDS��VRXQGV��WR�

�YHUEV�� �$� �SRWHQWLDO� �DSSOLFDWLRQ� �LV� �WR� �XVH� �D� �VLPLODU� �VRXQG� �WR� �FRQQHFW� �WR��RWKHU��W\SHV��RI�

�WDUJHW��ODEHOV���)RU��H[DPSOH���FDOOLQJ��D��GLQRVDXU��ZLWK��D��VLPLODU��VRXQG��GDLQDRVKRX��� �� �

� �� �µDQLPDOV� �ZLWK� �WKLFN� �KHDGV¶� �PLJKW� �EH� �D� �SRVVLEOH� �VWHSSLQJ� �VWRQH� �IRU� �EHJLQQHUV� �WR�

�OHDUQ�QRYHO�ZRUGV��

�2XU� �PDLQ� �OLPLWDWLRQ� �RI��WKLV��VWXG\��ZRXOG��EH��WKH��RQOLQH��H[SHULPHQW���(YHQ��WKRXJK�

�ZH��DVNHG��WKH��SDUHQWV��WR��VWDUW��WKH��YLGHR��FDOO��LQ��D��TXLHW��URRP��DQG��DXGLR��UHFRUG��WKH��HQWLUH�

�SURFHVV�� �ZH� �KDG� �QR� �FRQWURO� �RYHU� �WKH� �GLVWXUEDQFHV� �FDXVHG� �E\� �WKH� �VXUURXQGLQJV��

�&KLOGUHQ��DW��VXFK��D��\RXQJ��DJH��FRXOG��EH��HDVLO\��GLVWUDFWHG��E\��DPELHQW��QRLVH���VXFK��DV��WKH�

�WUDIILF���,W��ZDV��DOVR��GLIILFXOW��WR��FRQWURO��WKH��VRXQG��HTXLSPHQW��DQG��QHWZRUN��TXDOLW\���6LQFH�

�HYHU\� �IDPLO\� �XVHG� �GLIIHUHQW� �VSHDNHUV�� �WKHUH� �PLJKW� �EH� �VRPH� �LQIOXHQFHV� �WR� �WKH� �VRXQG�

�HDFK� �FKLOG� �UHFHLYHG�� �0RUHRYHU�� �XQOLNH� �UHFRUGLQJ� �LQ� �D��VRXQG��DWWHQXDWHG��URRP��XVLQJ��D�

�GLJLWDO� �DXGLR� �WDSH� �UHFRUGHU���WKH��EHVW��UHFRUGLQJV��ZH��FRXOG��JHW��ZHUH��WKH��RQHV��XSORDGHG�

�IURP� �WKH� �SDUHQWV�� �,Q� �RWKHU��ZRUGV���WKHVH��UHFRUGLQJV��ZHUH��GRQH��RQ��GLIIHUHQW��GHYLFHV��LQ�

�GLIIHUHQW� �HQYLURQPHQWV�� �$QRWKHU��OLPLWDWLRQ��ZDV��WKH��VPDOO��QXPEHU��RI��FKLOGUHQ��LQ��HDFK�

�JURXS�� �7KH� �UHFUXLWPHQW� �EHFDPH� �UHODWLYHO\� �GLIILFXOW� �EHFDXVH� �VRPH� �SDUHQWV� �IHOW� �LW� �ZDV�

�QRW� �VXLWDEOH� �IRU� �WKHLU� �FKLOGUHQ� �WR� �VLW� �LQ� �IURQW� �RI� �WKH� �FRPSXWHU��IRU��D��ORQJ��WLPH���,W��DOVR�

�WRRN� �PRUH� �WLPH� �IRU� �FKLOGUHQ� �WR� �JHW� �LQWR� �WKH� �VZLQJ� �RI� �WKLQJV� �ZLWKRXW� �IDFH�WR�IDFH�

�LQWHUDFWLRQ�� �,Q� �WKH� �IXWXUH�� �ZH� �VKRXOG� �SXW� �PRUH� �HIIRUW� �LQ� �FRQWUROOLQJ� �LQGLYLGXDO�

�GLIIHUHQFHV�EHWZHHQ�VXEMHFWV��
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�7KH� �ORZ� �VFRUH� �LQ� �WKH� �SURGXFWLRQ� �SKDVH� �FRXOG� �EH� �FDXVHG� �E\� �WKH��WHVWLQJ��RUGHU��RI�

�UHIHUHQW��UHWHQWLRQ���,W��ZDV��ZLWKRXW��D��GRXEW��WKDW��PHPRUL]LQJ��D��ODEHO��LQ��D��VLQJOH��H[SRVXUH�

�ZDV��UHODWLYHO\��PRUH��GLIILFXOW��WKDQ��LGHQWLI\LQJ��LW���WKHUHE\��SXWWLQJ��WKH��SURGXFWLRQ��SKDVH�

�EHIRUH��WKH��FRPSUHKHQVLRQ��SKDVH��PLJKW��OHDG��WR��ORZHU��DQVZHULQJ��UDWH��GXH��WR��XQFHUWDLQW\�

�DQG� �IUXVWUDWLRQ�� �(YHQ� �WKRXJK� �LW� �ZDV� �DVVXPHG� �WKDW� �DOO� �FKLOGUHQ� �UHFHLYHG� �WKH� �VDPH�

�H[SRVXUH��GXULQJ��WKH��FRPSUHKHQVLRQ��SKDVH���ZH��UHSHDWHG��WKH��VWLPXOL��DJDLQ��LI��WKHUH��ZDV�

�DQ\� �LQWHUQHW��FRQQHFWLRQ��HUURU���0RUHRYHU���LQ��DFWXDO��VLWXDWLRQV���ZKHQ��FKLOGUHQ��KHDUG��DQ�

�XQIDPLOLDU� �ODEHO�� �WKH\� �PLJKW� �LQWXLWLYHO\� �VD\� �WKH\� �GLG� �QRW� �KHDU� �WKH� �VWLPXOL� �FOHDUO\�

�HQRXJK�� �&RQVHTXHQWO\�� �LI� �FRQGXFWLQJ� �WKH� �H[SHULPHQW� �IDFH�WR�IDFH� �DQG� �VZLWFKLQJ� �WKH�

�WZR�UHWHQWLRQ�SKDVHV��FKLOGUHQ�FRXOG�SHUKDSV�KDYH�D�EHWWHU�SHUIRUPDQFH�VFRUH��

�,Q��IXWXUH��VWXGLHV���ZH��FRXOG��IROORZ��XS��WKH��UHVXOW��DQG��GR��DQ��H[SHULPHQWDO��JURXS��RI�

�SK\VLFDO��OHDUQLQJ��DQG��FRPSDUH��WKH��UHVXOWV��ZLWK��WKLV��FXUUHQW��RQH���6LQFH��RQOLQH��OHDUQLQJ�

�LV��D��WUHQG��QRZDGD\V���LI��WKHUH��LV��QR��GLIIHUHQFH��EHWZHHQ��WKH��WZR��ZD\V��RI��OHDUQLQJ���WKHUH�

�VKRXOG� �EH� �OHVV� �ZRUU\� �DERXW� �WKH� �OHDUQLQJ��UHVXOWV��RI��RQOLQH��VWXGLHV��IRU��\RXQJ��FKLOGUHQ��

�+RZHYHU�� �LI� �WKHUH� �LV� �D� �GLIIHUHQFH�� �ZH� �FRXOG� �ORRN� �LQWR� �ZKHWKHU� �WKH� �QHJDWLYH� �HIIHFW�

�GHFUHDVHV� �ZLWK� �DJH�� �:H� �FRXOG� �DOVR� �H[SORUH� �ZKHWKHU� �VRXQG� �FRQQHFWLRQV� �ERRVW� �QRYHO�

�ZRUG��OHDUQLQJ��LQ��RWKHU��SDUWV�RI�VSHHFK���DV��LQ��WKH��GLQRVDXU��H[DPSOH��PHQWLRQHG��DERYH��

�7KHVH��IXUWKHU��VWXGLHV��FRXOG��KHOS��FKLOGUHQ��OHDUQ��ZRUGV��LQ��D��PRUH��HIILFLHQW��DQG��HIIHFWLYH�

�ZD\�ZLWKRXW�EHLQJ�UHVWULFWHG�E\�WKH�HQYLURQPHQW��

����
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�5HIHUHQFHV�

�$NLWD�� �.�� ��������� �$� �JUDPPDU� �RI� �VRXQG�V\PEROLF� �ZRUGV� �LQ� �-DSDQHVH�� �7KHRUHWLFDO�

�DSSURDFKHV� �WR��LFRQLF��DQG��OH[LFDO��SURSHUWLHV��RI��PLPHWLFV����'RFWRUDO��GLVVHUWDWLRQ���

�.REH�8QLYHUVLW\��.REH��-DSDQ��

�$PEULGJH���%����.LGG���(����5RZODQG���&���)����	��7KHDNVWRQ���$���/������������7KH��XELTXLW\��RI�

�IUHTXHQF\��HIIHFWV��LQ��ILUVW��ODQJXDJH��DFTXLVLWLRQ���-RXUQDO��RI��&KLOG��/DQJXDJH������������

����������

�$X�� �7�� �.��I��� �	� �/DIUDPERLVH�� �'�� �(�� ��������� �$FTXLULQJ� �FRORU� �QDPHV� �YLD� �OLQJXLVWLF�

�FRQWUDVW�� �7KH� �LQIOXHQFH� �RI� �FRQWUDVWLQJ� �WHUPV�� �&KLOG� �'HYHORSPHQW�� ����������

������������

�$X�� �7�� �.��I��� �	� �0DUNPDQ�� �(�� �0�� ��������� �$FTXLULQJ� �ZRUG� �PHDQLQJV� �YLD� �OLQJXLVWLF�

�FRQWUDVW���&RJQLWLYH�'HYHORSPHQW�������������������

�$[HOVVRQ���(���/����	��+RUVW���-���6������������&RQWH[WXDO��UHSHWLWLRQ��IDFLOLWDWHV��ZRUG��OHDUQLQJ�

�YLD�IDVW�PDSSLQJ���$FWD�3V\FKRORJLFD����������������

�%DOGZLQ�� �'�� �$�� ��������� �,QIDQWV¶� �FRQWULEXWLRQ� �WR� �WKH� �DFKLHYHPHQW� �RI� �MRLQW� �UHIHUHQFH��

�&KLOG�'HYHORSPHQW��������������������

�%DOGZLQ���'���$��������D����(DUO\��UHIHUHQWLDO��XQGHUVWDQGLQJ���,QIDQWV¶��DELOLW\��WR��UHFRJQL]H�

�UHIHUHQWLDO�DFWV�IRU�ZKDW�WKH\�DUH���'HYHORSPHQWDO��3V\FKRORJ\��������������������

�%DOGZLQ�� �'�� �$�� ������E��� �,QIDQWV¶� �DELOLW\� �WR� �FRQVXOW� �WKH� �VSHDNHU� �IRU� �FOXHV� �WR� �ZRUG�

�UHIHUHQFH���-RXUQDO�RI�&KLOG�/DQJXDJH��������������������

�%DVVDQR�� �'�� ����������(DUO\��GHYHORSPHQW��RI��QRXQV��DQG��YHUEV��LQ��)UHQFK���([SORULQJ��WKH�

�LQWHUIDFH� �EHWZHHQ� �OH[LFRQ� �DQG� �JUDPPDU�� �-RXUQDO� �RI� �&KLOG� �/DQJXDJH�� ����������

����������

�%DWHV���(����0DUFKPDQ���9����7KDO���'����)HQVRQ���/����'DOH���3����5H]QLFN���-���6�������������+DUWXQJ���-��

��������� �'HYHORSPHQWDO� �DQG� �VW\OLVWLF� �YDULDWLRQ� �LQ� �WKH� �FRPSRVLWLRQ� �RI� �HDUO\�

�YRFDEXODU\���-RXUQDO�RI�&KLOG�/DQJXDJH�������������������

�%HKUHQV�� �+�� ��������� �7KH� �LQSXW±RXWSXW� �UHODWLRQVKLS� �LQ� �ILUVW� �ODQJXDJH� �DFTXLVLWLRQ��

�/DQJXDJH�DQG�&RJQLWLYH�3URFHVVHV�������������������

�%LUG�� �+��� �)UDQNOLQ�� �6��� �	� �+RZDUG�� �'�� ��������� �$JH� �RI� �DFTXLVLWLRQ� �DQG� �LPDJHDELOLW\�

�UDWLQJV� �IRU� �D� �ODUJH� �VHW� �RI� �ZRUGV�� �LQFOXGLQJ� �YHUEV� �DQG� �IXQFWLRQ� �ZRUGV�� �%HKDYLRU�

�5HVHDUFK�0HWKRGV��,QVWUXPHQWV��	�&RPSXWHUV�������������������

����
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�%RHUVPD�� �3��� �	� �:HHQLQN�� �'�� ��������� �3UDDW�� �'RLQJ� �3KRQHWLFV� �E\��&RPSXWHU���9HUVLRQ�

����������

�%RQYLOOLDQ���-���'����*DUEHU���$���0����	��'HOO���6���%������������/DQJXDJH��RULJLQ��DFFRXQWV���:DV�

�WKH�JHVWXUH�LQ�WKH�EHJLQQLQJ"��)LUVW�/DQJXDJH����������������������

�%RUQVWHLQ���0���+����7DO���-����5DKQ���&����*DOSHUtQ���&���=����3rFKHX[���0��*����/DPRXU���0������������

�7DPLV�/H0RQGD�� �&�� �6�� ��������� �)XQFWLRQDO� �DQDO\VLV� �RI� �WKH� �FRQWHQWV� �RI� �PDWHUQDO�

�VSHHFK��WR��LQIDQWV��RI�����DQG������PRQWKV��LQ��IRXU��FXOWXUHV���$UJHQWLQD���)UDQFH���-DSDQ��

�DQG�WKH�8QLWHG�6WDWHV���'HYHORSPHQWDO�3V\FKRORJ\���������������������

�%UHQW���0���5����	��6LVNLQG���-���0������������7KH��UROH��RI��H[SRVXUH��WR��LVRODWHG��ZRUGV��LQ��HDUO\�

�YRFDEXODU\�GHYHORSPHQW���&RJQLWLRQ�����������%���%����

�%URHVFK�� �7�� �/��� �	� �%U\DQW�� �*�� �$������������3URVRG\��LQ��LQIDQW�GLUHFWHG��VSHHFK��LV��VLPLODU�

�DFURVV� �ZHVWHUQ� �DQG� �WUDGLWLRQDO� �FXOWXUHV���-RXUQDO��RI��&RJQLWLRQ��DQG��'HYHORSPHQW��

�����������������

�%XUQKDP���'����.LWDPXUD���&����	��9ROOPHU�&RQQD���8������������:KDW¶V��QHZ���SXVV\FDW"��2Q�

�WDONLQJ�WR�EDELHV�DQG�DQLPDOV���6FLHQFH����������������������

�&DUH\���6����	��%DUWOHWW���(������������$FTXLULQJ��D��VLQJOH��QHZ��ZRUG���3DSHUV��DQG��5HSRUWV��RQ�

�&KLOG�/DQJXDJH�'HYHORSPHQW���������������

�&DVHOOL�� �0�� �&��� �%DWHV�� �(��� �&DVDGLR���3����)HQVRQ���-����)HQVRQ���/����6DQGHUO���/����	��:HLU���-��

��������� �$� �FURVV�OLQJXLVWLF� �VWXG\� �RI� �HDUO\� �OH[LFDO� �GHYHORSPHQW�� �&RJQLWLYH�

�'HYHORSPHQW��������������������

�&KDQJ�� �&�� ��������� �7KH� �GHYHORSPHQW� �RI� �DXWRQRP\� �LQ� �SUHVFKRRO� �0DQGDULQ�

�&KLQHVH�VSHDNLQJ�FKLOGUHQ¶V�SOD\�QDUUDWLYHV���1DUUDWLYH��,QTXLU\������������������

�&KDQJ�� �&�� ��������� �1DUUDWLYH� �SHUIRUPDQFH� �DFURVV� �FRQWH[WV� �DQG� �RYHU� �WLPH���3UHVFKRRO�

�&KLQHVH��FKLOGUHQ��DQG��PRWKHUV����'RFWRUDO��GLVVHUWDWLRQ����+DUYDUG��*UDGXDWH��6FKRRO�

�RI�(GXFDWLRQ��&DPEULGJH��0$��

�&KDQJ�� �&�� ��������� �7DONLQJ� �DERXW� �WKH� �SDVW���+RZ��GR��&KLQHVH��PRWKHUV��HOLFLW��QDUUDWLYHV�

�IURP�WKHLU�\RXQJ�FKLOGUHQ�DFURVV�WLPH���1DUUDWLYH�,QTXLU\��������������������

�&KDQJ�� �&�� ��������� �7HOOLQJ� �VWRULHV� �RI� �H[SHULHQFHV�� �1DUUDWLYH� �GHYHORSPHQW� �RI� �\RXQJ�

�&KLQHVH�FKLOGUHQ���$SSOLHG�3V\FKROLQJXLVWLFV��������������������

�&KDQJ�� �&�� ��������� �3DUHQW�&KLOG� �,QWHUDFWLRQ� �DQG� �&KLOG� �/DQJXDJH�/LWHUDF\�

�'HYHORSPHQW����7DLSHL��7DLZDQ��1DWLRQDO�6FLHQFH�&RXQFLO��7DLZDQ��

�&KDQJ�� �&��� �	� �+XDQJ�� �&�� ��������� �0RWKHU�FKLOG� �WDON��GXULQJ��MRLQW��ERRN��UHDGLQJ��LQ��WZR�

�VRFLDO� �FODVVHV� �LQ� �7DLZDQ�� �,QWHUDFWLRQ� �VWUDWHJLHV� �DQG� �LQIRUPDWLRQ� �W\SHV�� �$SSOLHG�

�3V\FKROLQJXLVWLFV��������������������
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�&KDQJ�� �&��� �	� �0F&DEH�� �$�� ��������� �(YDOXDWLRQ� �LQ� �0DQGDULQ� �&KLQHVH� �FKLOGUHQ¶V�

�SHUVRQDO� �QDUUDWLYHV�� �,Q� �$�� �0F&DEH� �	� �&�� �&KDQJ� ��(GV���� �&KLQHVH� �/DQJXDJH�

�1DUUDWLRQ�� �&XOWXUH�� �&RJQLWLRQ�� �DQG� �(PRWLRQ� ��SS�� ��������� �$PVWHUGDP��

�1HWKHUODQGV��-RKQ�%HQMDPLQV��

�&KDQJ�� �&��-��� �	� �/XR�� �<��+�� ��������� �$� �ORQJLWXGLQDO� �VWXG\� �RI� �PDWHUQDO� �LQWHUDFWLRQ�

�VWUDWHJLHV� �GXULQJ� �MRLQW� �ERRN�UHDGLQJ� �LQ� �7DLZDQ�� �-RXUQDO� �RI� �&KLOG� �/DQJXDJH��

�������������������

�&KHQ�� �7��� �&KDQJ�� �&��� �	� �&KHQ�� �+�� ��������� �7XUQ�WDNLQJ� �EHKDYLRU� �LQ� �FKLOGUHQ� �RI�

�ORZ�LQFRPH� �IDPLOLHV� �LQ� �7DLZDQ� �DQG� �WKH� �86�� �-RXUQDO� �RI� �&KLQHVH� �/DQJXDJH�

�7HDFKLQJ������������������

�&KHXQJ�� �+�� ��������� �7KH� �DSSOLFDWLRQ� �RI� �0/8� �LQ� �&KLQHVH�� �-RXUQDO� �RI�

�6SHHFK�/DQJXDJH�+HDULQJ�$VVRFLDWLRQ�RI�52&���������������

�&KHXQJ�� �+�� ��������� �/DQJXDJH� �'HYHORSPHQW� �LQ� �&KLQHVH�VSHDNLQJ� �&KLOGUHQ� �ZLWK�

�6SHFLILF� �/DQJXDJH� �,PSDLUPHQW�� �$Q� �([SORUDWLRQ� �RQ� �WKH� �5HODWLRQ� �EHWZHHQ�

�'HYHORSPHQWDO� �&KDQJHV� �DQG� �6XEW\SHV�� �1DWLRQDO� �7DLZDQ� �8QLYHUVLW\�� �7DLSHL��

�7DLZDQ��

�&KHXQJ���+����&KDQJ���&����.R���+����	��7VD\���-������������7DLZDQ��HUWRQJ��\X\DQ��\XOLDRNX��]KL�

�MLDQ]KL���>7DLZDQ�FKLOG�ODQJXDJH�GDWD�H[FKDQJH�V\VWHP@��

�&KLOGHUV���-���%����	��7RPDVHOOR���0������������7ZR�\HDU�ROGV��OHDUQ��QRYHO��QRXQV���YHUEV���DQG�

�FRQYHQWLRQDO� �DFWLRQV� �IURP� �PDVVHG� �RU� �GLVWULEXWHG� �H[SRVXUHV�� �'HYHORSPHQWDO�

�3V\FKRORJ\��������������������

�&KXDQJ���<��<������������$Q��DFRXVWLF��VWXG\��RQ��YRLFHOHVV��UHWURIOH[��DQG��GHQWDO��VLELODQWV��LQ�

�7DLZDQ� �0DQGDULQ� �VSRQWDQHRXV� �VSHHFK�� ��0DVWHU� �WKHVLV��� �1DWLRQDO� �7DLZDQ�

�8QLYHUVLW\��7DLSHL��7DLZDQ��

�&RORPER�� �/��� �1DYDUUHWH�� �(��� �	� �$UIp�� �%�� ��������� �$FTXLVLWLRQ� �RI� �QRXQV� �DQG� �YHUEV� �LQ�

�,WDOLDQ�SUH�VFKRRO�FKLOGUHQ���-RXUQDO�RI�&KLOG�/DQJXDJH�����������������������

�&RRSHU���5���3����	��$VOLQ���5���1������������3UHIHUHQFH��IRU��LQIDQW GLUHFWHG��VSHHFK��LQ��WKH��ILUVW�

�PRQWK�DIWHU�ELUWK���&KLOG�'HYHORSPHQW����������������������

�&URVV���7���*������������0RWKHUV¶��VSHHFK��DGMXVWPHQWV���7KH��FRQWULEXWLRQ��RI��VHOHFWHG��FKLOG�

�OLVWHQHU� �YDULDEOHV�� �,Q� �&�� �(�� �6QRZ� �	� �&�� �$���)HUJXVRQ���(GV�����7DONLQJ��WR��&KLOGUHQ�

��SS������������&DPEULGJH��8.��&DPEULGJH�8QLYHUVLW\�3UHVV��

�'H� �*URRW�� �$���0���%������������5HSUHVHQWDWLRQDO��DVSHFWV��RI��ZRUG��LPDJHDELOLW\��DQG��ZRUG�

�IUHTXHQF\� �DV� �DVVHVVHG� �WKURXJK� �ZRUG� �DVVRFLDWLRQ�� �-RXUQDO� �RI� �([SHULPHQWDO�

�3V\FKRORJ\��/HDUQLQJ��0HPRU\��DQG�&RJQLWLRQ���������������������
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�'H��*URRW���$���0���%����	��.HLM]HU���5������������:KDW��LV��KDUG��WR��OHDUQ��LV��HDV\��WR��IRUJHW���7KH�

�UROHV� �RI� �ZRUG� �FRQFUHWHQHVV�� �FRJQDWH� �VWDWXV�� �DQG� �ZRUG� �IUHTXHQF\� �LQ�

�IRUHLJQ ODQJXDJH��YRFDEXODU\��OHDUQLQJ��DQG��IRUJHWWLQJ���/DQJXDJH��/HDUQLQJ������������

�������

�'H��6DXVVXUH���)������������&RXUVH��LQ��*HQHUDO��/LQJXLVWLFV���:���%DVNLQ���7UDQV�����1HZ��<RUN��

�1<��&ROXPELD�8QLYHUVLW\�3UHVV��

�'HSDUWPHQW��RI��+HDOWK������������7DLSHL��&LW\��3UH�6FKRRO��&KLOGUHQ��'HYHORSPHQW��3URJUHVV�

�(YDOXDWLRQ�)RUP����7DLSHL��7DLZDQ��7DLSHL�&LW\�*RYHUQPHQW��

�'XDQPX�� �6�� ��������� �7KH� �3KRQRORJ\� �RI� �6WDQGDUG� �&KLQHVH� ���� �HG���� �1HZ� �<RUN�� �1<��

�2[IRUG�8QLYHUVLW\�3UHVV��

�'XQKDP�� �3�� �-����'XQKDP���)����	��&XUZLQ���$������������-RLQW�DWWHQWLRQDO��VWDWHV��DQG��OH[LFDO�

�DFTXLVLWLRQ�DW����PRQWKV���'HYHORSPHQWDO�3V\FKRORJ\���������������������

�(OVHQ�� �+�� ��������� �(UVWVSUDFKHUZHUE�� �'HU� �(UZHUE� �GHV� �GHXWVFKHQ� �/DXWV\VWHPV����

�:LHVEDGHQ��*HUPDQ\��'HXWVFKHU�8QLYHUVLWlWVYHUODJ��

�(UEDXJK���0���6������������&RPLQJ��WR��RUGHU���1DWXUDO��VHOHFWLRQ��DQG��WKH��RULJLQ��RI��V\QWD[��LQ�

�WKH� �0DQGDULQ� �VSHDNLQJ� �FKLOG�� ��'RFWRUDO� �GLVVHUWDWLRQ��� �8QLYHUVLW\� �RI� �&DOLIRUQLD��

�%HUNHOH\��&$��

�(UEDXJK�� �0���6������������7KH��DFTXLVLWLRQ��RI��0DQGDULQ���,Q��7KH��&URVVOLQJXLVWLF��6WXG\��RI�

�/DQJXDJH�$FTXLVLWLRQ�����HG���SS������������3V\FKRORJ\��3UHVV��

�(YLDWDU�� �=��� �0HQQ�� �/��� �	� �=DLGHO�� �(�� ��������� �&RQFUHWHQHVV�� �1RXQV�� �YHUEV�� �DQG�

�KHPLVSKHUHV���&RUWH[��������������������

�)DUUDU��)��:�����������/DQJXDJH�DQG�/DQJXDJHV����/RQGRQ���8.��/RQJPDQV��

�)DUULV���&���6������������/DQJXDJH��DQG��VH[�UROH��DFTXLVLWLRQ��LQ��D��7DLZDQHVH��NLQGHUJDUWHQ��

�$� �VHPHLRWLF��DQDO\VLV����'RFWRUDO��GLVVHUWDWLRQ����8QLYHUVLW\��RI��:DVKLQJWRQ���6HDWWOH��

�:$��

�)DUULV�� �&�� �6�� ��������� �&KLQHVH� �SUHVFKRRO� �FRGHVZLWFKLQJ�� �0DQGDULQ� �EDE\WDON� �DQG� �WKH�

�YRLFH� �RI� �DXWKRULW\�� �-RXUQDO� �RI� �0XOWLOLQJXDO� �DQG� �0XOWLFXOWXUDO� �'HYHORSPHQW��

���������������������

�)HUJXVRQ�� �&���$������������%DE\��WDON��LQ��VL[��ODQJXDJHV���$PHULFDQ��$QWKURSRORJLVW������������

����������

�)HUJXVRQ�� �&�� �$�� ��������� �5HGXSOLFDWLRQ� �LQ� �FKLOG� �SKRQRORJ\�� �-RXUQDO� �RI� �&KLOG�

�/DQJXDJH��������������������

�)HUQDOG�� �$�� ��������� �,QWRQDWLRQ� �DQG� �FRPPXQLFDWLYH� �LQWHQW� �LQ� �PRWKHUV¶� �VSHHFK� �WR�

�LQIDQWV��,V�WKH�PHORG\�WKH�PHVVDJH"��&KLOG�'HYHORSPHQW�����������������������
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�)HUQDOG�� �$��� �	� �.XKO�� �3�� �.�� ��������� �$FRXVWLF� �GHWHUPLQDQWV� �RI� �LQIDQW� �SUHIHUHQFH� �IRU�

�PRWKHUHVH�VSHHFK���,QIDQW�%HKDYLRU�DQG�'HYHORSPHQW���������������������

�)HUQDOG�� �$��� �	� �0RULNDZD�� �+�� ��������� �&RPPRQ� �WKHPHV� �DQG� �FXOWXUDO� �YDULDWLRQV� �LQ�

�-DSDQHVH� �DQG� �$PHULFDQ� �PRWKHUV¶� �VSHHFK� �WR� �LQIDQWV�� �&KLOG� �'HYHORSPHQW�� ����������

����������

�)HUQDOG���$����	��6LPRQ���7������������([SDQGHG��LQWRQDWLRQ��FRQWRXUV��LQ��PRWKHUV¶��VSHHFK��WR�

�QHZERUQV���'HYHORSPHQWDO�3V\FKRORJ\��������������������

�)HUQDOG���$����7DHVFKQHU���7����'XQQ���-����3DSRXVHN���0����'H��%R\VVRQ�%DUGLHV���%����	��)XNXL��

�,�� ��������� �$� �FURVV�ODQJXDJH� �VWXG\� �RI� �SURVRGLF� �PRGLILFDWLRQV� �LQ� �PRWKHUV¶� �DQG�

�IDWKHUV¶�VSHHFK�WR�SUHYHUEDO�LQIDQWV���-RXUQDO�RI�&KLOG��/DQJXDJH��������������������

�)RQ�� �-��� �+XQJ�� �-��P��� �+XDQJ�� �<��+��� �	� �+VX�� �+��M�� ��������� �'LDOHFWDO� �YDULDWLRQV� �RQ�

�V\OODEOH�ILQDO� �QDVDO� �PHUJHUV� �LQ� �7DLZDQ� �0DQGDULQ�� �/DQJXDJH� �DQG� �/LQJXLVWLFV��

�������������������

�*DVVHU�� �0��� �6HWKXUDPDQ�� �1��� �	� �+RFNHPD�� �6�� ��������� �,FRQLFLW\� �LQ� �H[SUHVVLYHV�� �$Q�

�HPSLULFDO� �LQYHVWLJDWLRQ�� �,Q� �6�� �5LFH� �	� �-�� �1HZPDQ� ��(GV���� �([SHULPHQWDO� �DQG�

�(PSLULFDO� �0HWKRGV� �LQ� �&RJQLWLYH�)XQFWLRQDO� �5HVHDUFK� ��SS�� ����������� �6WDQIRUG��

�&$��&6/,�3XEOLFDWLRQV��

�*HQWQHU�� �'������������:K\��QRXQV��DUH��OHDUQHG��EHIRUH��YHUEV���/LQJXLVWLF��UHODWLYLW\��YHUVXV�

�QDWXUDO� �SDUWLWLRQLQJ�� �,Q� �6�� �.XF]DM�� �,,� ��(G���� �/DQJXDJH� �'HYHORSPHQW���/DQJXDJH��

�7KRXJKW� �DQG� �&XOWXUH� ��9RO�� ���� �SS�� ����������� �+LOOVGDOH�� �1-�� �/DZUHQFH� �(UOEDXP�

�$VVRFLDWHV��

�*ROLQNRII�� �5�� �0��� �+LUVK�3DVHN�� �.��� �%DLOH\�� �/�� �0��� �	� �:HQJHU�� �1�� �5�� ��������� �<RXQJ�

�FKLOGUHQ� �DQG� �DGXOWV� �XVH� �OH[LFDO� �SULQFLSOHV� �WR� �OHDUQ� �QHZ� �QRXQV�� �'HYHORSPHQWDO�

�3V\FKRORJ\�������������������

�*ROLQNRII���5���0����-DFTXHW���5���&����+LUVK 3DVHN���.����	��1DQGDNXPDU���5������������/H[LFDO�

�SULQFLSOHV� �PD\� �XQGHUOLH� �WKH� �OHDUQLQJ� �RI� �YHUEV�� �&KLOG� �'HYHORSPHQW�� ����������

������������

�*RSQLN���$����	��0HOW]RII���$���1������������&DWHJRUL]DWLRQ��DQG��QDPLQJ���%DVLF OHYHO��VRUWLQJ�

�LQ� �HLJKWHHQ PRQWK ROGV� �DQG� �LWV� �UHODWLRQ� �WR� �ODQJXDJH�� �&KLOG��'HYHORSPHQW������������

������������

�*RWWIULHG�� �$�� �:��� �	� �*RWWIULHG�� �$�� �(�� ��������� �+RPH� �HQYLURQPHQW� �DQG� �FRJQLWLYH�

�GHYHORSPHQW� �LQ� �\RXQJ� �FKLOGUHQ� �RI� �PLGGOH�VRFLRHFRQRPLF�VWDWXV� �IDPLOLHV�� �,Q� �$��

�:�� �*RWWIULHG� ��(G���� �+RPH� �(QYLURQPHQW� �DQG� �(DUO\� �&RJQLWLYH� �'HYHORSPHQW��

�/RQJLWXGLQDO�5HVHDUFK���SS�����������2UODQGR��)/��$FDGHPLF��3UHVV��
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�*ULHVHU�� �'���/����	��.XKO���3���.������������0DWHUQDO��VSHHFK��WR��LQIDQWV��LQ��D��WRQDO��ODQJXDJH��

�6XSSRUW� �IRU� �XQLYHUVDO� �SURVRGLF� �IHDWXUHV� �LQ� �PRWKHUHVH�� �'HYHORSPHQWDO�

�3V\FKRORJ\������������������

�+DQ�� �0��� �'H� �-RQJ�� �1�� �+��� �	� �.DJHU�� �5�� ��������� �/H[LFDO� �WRQHV� �LQ� �0DQGDULQ� �&KLQHVH�

�LQIDQW�GLUHFWHG��VSHHFK���$JH�UHODWHG��FKDQJHV��LQ��WKH��VHFRQG��\HDU��RI��OLIH���)URQWLHUV�

�LQ�SV\FKRORJ\������������

�+HLEHFN�� �7�� �+��� �	� �0DUNPDQ�� �(�� �0�� ��������� �:RUG� �OHDUQLQJ� �LQ� �FKLOGUHQ�� �$Q�

�H[DPLQDWLRQ�RI�IDVW�PDSSLQJ���&KLOG�'HYHORSPHQW�����������������������

�+RUVW�� �-�� �6��� �	� �6DPXHOVRQ�� �/�� �.�� ��������� �)DVW� �PDSSLQJ� �EXW� �SRRU� �UHWHQWLRQ� �E\�

��� PRQWK ROG�LQIDQWV���,QIDQF\��������������������

�+VLDR�� �<�� �(�� ��������� �8QLYHUVDO� �PDUNLQJ� �LQ� �DFFHQW� �IRUPDWLRQ�� �(YLGHQFH� �IURP�

�7DLZDQHVH�0DQGDULQ�DQG�0DQGDULQ�7DLZDQHVH���/LQJXD������������������������

�+VLHK�� �)��I�� ����������5HGXSOLFDWLRQ���,Q��:���%���5LQW��6\EHVPD���<XHJXR��*X���=HY��+DQGHO��

�&��7�� �-DPHV� �+XDQJ��DQG��-DPHV��0\HUV���(G�����(QF\FORSHGLD��RI��&KLQHVH��/DQJXDJH�

�DQG�/LQJXLVWLFV���9RO�����SS������������/HLGHQ��1HWKHUODQGV���%ULOO��

�+VX�� �+��M�� ��������� �7DUR� �RU� �2\VWHU"� �7KH� �SURGXFWLRQ� �PHUJHU� �RI� �WKH� �WZR� �PLG� �EDFN�

�YRZHOV���>R@��DQG��>ܧ@���LQ��D��PDMRU��GLDOHFW��RI��7DLZDQ��6RXWKHUQ��0LQ���'LDOHFWRORJLD��HW�

�*HROLQJXLVWLFD������������������

�+XDQJ�� �&�� ��������� �,QWHUDFWLRQV� �DQG� �H[SHULHQFHV� �EHWZHHQ� �PRWKHUV� �DQG� ���\HDU�ROG�

�FKLOGUHQ� �UHDGLQJ� �SLFWXUH� �ERRNV� �DOWRJHWKHU�� ��0DVWHU� �WKHVLV��� �1DWLRQDO� �7DLZDQ�

�1RUPDO�8QLYHUVLW\��7DLSHL��7DLZDQ��

�,PDL�� �0��� �	� �.LWD�� �6�� ��������� �7KH� �VRXQG� �V\PEROLVP� �ERRWVWUDSSLQJ� �K\SRWKHVLV� �IRU�

�ODQJXDJH� �DFTXLVLWLRQ� �DQG� �ODQJXDJH� �HYROXWLRQ���3KLORVRSKLFDO��7UDQVDFWLRQV��RI��WKH�

�5R\DO�6RFLHW\�%�������������������������

�,PDL�� �0��� �+DU\X�� �(��� �	� �2NDGD�� �+�� ��������� �0DSSLQJ� �QRYHO� �QRXQV� �DQG� �YHUEV� �RQWR�

�G\QDPLF� �DFWLRQ� �HYHQWV�� �$UH� �YHUE� �PHDQLQJV� �HDVLHU� �WR� �OHDUQ� �WKDQ� �QRXQ��PHDQLQJV�

�IRU�-DSDQHVH�FKLOGUHQ"��&KLOG�'HYHORSPHQW��������������������

�,PDL�� �0��� �.LWD�� �6��� �1DJXPR�� �0��� �	� �2NDGD�� �+�� ��������� �6RXQG� �V\PEROLVP� �IDFLOLWDWHV�

�HDUO\�YHUE�OHDUQLQJ���&RJQLWLRQ�������������������

�,ZDVDNL�� �1��� �9LQVRQ�� �'�� �3����	��9LJOLRFFR���*������������:KDW��GR��(QJOLVK��VSHDNHUV��NQRZ�

�DERXW��JHUD�JHUD��DQG��\RWD�\RWD"��$��FURVV�OLQJXLVWLF��LQYHVWLJDWLRQ��RI��PLPHWLF��ZRUGV�

�IRU� �ODXJKLQJ� �DQG� �ZDONLQJ�� �-DSDQHVH�ODQJXDJH��(GXFDWLRQ��DURXQG��WKH��*OREH���������

��������
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�-DVZDO�� �9�� �.��� �	� �0DUNPDQ�� �(�� �0�� ��������� �/HDUQLQJ� �SURSHU� �DQG� �FRPPRQ� �QDPHV� �LQ�

�LQIHUHQWLDO�YHUVXV�RVWHQVLYH�FRQWH[WV���&KLOG�'HYHORSPHQW���������������������

�-HVSHUVHQ�� �2�� ��������� �/DQJXDJH�� �,WV� �1DWXUH�� �'HYHORSPHQW�� �DQG� �2ULJLQ� ���� �HG����

�/RQGRQ��8.��*HRUJH�$OOHQ�	�8QZLQ��

�-RQHV�� �*��� �	� �0DFNHQ�� �%�� ��������� �4XHVWLRQLQJ� �VKRUW�WHUP� �PHPRU\� �DQG� �LWV�

�PHDVXUHPHQW�� �:K\� �GLJLW� �VSDQ� �PHDVXUHV� �ORQJ�WHUP� �DVVRFLDWLYH� �OHDUQLQJ��

�&RJQLWLRQ���������������

�.DQWDUW]LV�� �.��� �,PDL�� �0��� �	� �.LWD�� �6�� ��������� �-DSDQHVH� �VRXQG�V\PEROLVP� �IDFLOLWDWHV�

�ZRUG�OHDUQLQJ�LQ�(QJOLVK�VSHDNLQJ�FKLOGUHQ���&RJQLWLYH��6FLHQFH��������������������

�.DXVFKNH�� �&��� �	� �+RIPHLVWHU�� �&�� ��������� �(DUO\� �OH[LFDO� �GHYHORSPHQW� �LQ� �*HUPDQ�� �$�

�VWXG\� �RQ� �YRFDEXODU\��JURZWK��DQG��YRFDEXODU\��FRPSRVLWLRQ��GXULQJ��WKH��VHFRQG��DQG�

�WKLUG�\HDU�RI�OLIH���-RXUQDO�RI�&KLOG�/DQJXDJH���������������������

�.DXVFKNH���&����	��.ODQQ�'HOLXV���*������������&KDUDFWHULVWLFV��RI��PDWHUQDO��LQSXW��LQ��UHODWLRQ�

�WR� �YRFDEXODU\� �GHYHORSPHQW� �LQ� �FKLOGUHQ� �OHDUQLQJ�� �,Q� �,�� �*�O]RZ� �	� �1�� �*DJDULQD�

��(GV���� �)UHTXHQF\� �(IIHFWV� �LQ� �/DQJXDJH� �$FTXLVLWLRQ�� �'HILQLQJ� �WKH� �/LPLWV� �RI�

�)UHTXHQF\� �DV� �DQ� �([SODQDWRU\� �&RQFHSW� ��9RO�� ����� �SS�� ����������� �%HUOLQ�� �0,��

�0RXWRQ�GH�*UX\WHU��

�.HPOHU� �1HOVRQ�� �'�� �*��� �+LUVK�3DVHN�� �.��� �-XVF]\N�� �3�� �:��� �	� �&DVVLG\�� �.�� �:�� ���������

�+RZ� �WKH� �SURVRGLF� �FXHV� �LQ� �PRWKHUHVH��PLJKW��DVVLVW��ODQJXDJH��OHDUQLQJ���-RXUQDO��RI�

�&KLOG�/DQJXDJH������������������

�.HQW���5���'������������7KH��ELRORJ\��RI��SKRQRORJLFDO��GHYHORSPHQW���,Q��&���$���)HUJXVRQ���/��

�0HQQ�� �	� �&�� �6WRHO�*DPPRQ� ��(GV���� �3KRQRORJLFDO� �'HYHORSPHQW�� �0RGHOV��

�5HVHDUFK��,PSOLFDWLRQV���SS����������7LPRQLXP��0'���<RUN�3UHVV��

�.HUQ�� �6�� ��������� �/HV��SUHPLHUV��PRWV��GX��MHXQH��HQWDQW��IUDQoDLV���$QDO\VH��TXDQWLWDWLYH��HW�

�TXDOLWDWLYH��GX��YRFDEXODLUH��UpFHSWLI��HW��SURGXFWLI��GHV��GHX[��SUHPLqUHV��DQQpHV��GH��YLH��

�5ppGXFDWLRQ�2UWKRSKRQLTXH����������������������

�.ODVVHUW�� �$��� �*DJDULQD�� �1��� �	� �.DXVFKNH�� �&�� ��������� �2EMHFW� �DQG� �DFWLRQ� �QDPLQJ� �LQ�

�5XVVLDQ�DQG��*HUPDQ�VSHDNLQJ��PRQROLQJXDO��DQG��ELOLQJXDO��FKLOGUHQ���%LOLQJXDOLVP��

�/DQJXDJH�DQG�&RJQLWLRQ������������������

�.RULDW�� �$��� �	� �/HY\�� �,�� ��������� �7KH� �V\PEROLF� �LPSOLFDWLRQV� �RI� �YRZHOV� �DQG� �RI� �WKHLU�

�RUWKRJUDSKLF� �UHSUHVHQWDWLRQV� �LQ� �WZR� �QDWXUDO� �ODQJXDJHV�� �-RXUQDO� �RI�

�3V\FKROLQJXLVWLF�5HVHDUFK������������������

����
doi:10.6342/NTU202203245



�.UROO�� �-�� �)��� �	� �0HUYHV�� �-�� �6�� ����������/H[LFDO��DFFHVV��IRU��FRQFUHWH��DQG��DEVWUDFW��ZRUGV��

�-RXUQDO� �RI� �([SHULPHQWDO� �3V\FKRORJ\�� �/HDUQLQJ���0HPRU\���DQG��&RJQLWLRQ������������

���������

�.XKO���3���.����$QGUXVNL���-���(����&KLVWRYLFK���,���$����&KLVWRYLFK���/���$����.R]KHYQLNRYD���(���9���

�5\VNLQD���9���/�������������/DFHUGD���)������������&URVV�ODQJXDJH��DQDO\VLV��RI��SKRQHWLF��XQLWV�

�LQ�ODQJXDJH�DGGUHVVHG�WR�LQIDQWV���6FLHQFH�������������������������

�.XQQDUL���6������������:RUG��OHQJWK��LQ��V\OODEOHV���HYLGHQFH��IURP��HDUO\��ZRUG��SURGXFWLRQ��LQ�

�)LQQLVK���)LUVW�/DQJXDJH��������������������

�/DL�� �3��<��� �	� �/LX�� �+��0�� ��������� �5HODWLRQVKLS� �EHWZHHQ� �IDVW� �PDSSLQJ�� �UHWHQWLRQ�� �DQG�

�H[SUHVVLYH� �YRFDEXODU\� �LQ� �0DQGDULQ�VSHDNLQJ� �WRGGOHUV�� �%XOOHWLQ� �RI� �(GXFDWLRQDO�

�3V\FKRORJ\��������������������

�/DLQJ���&������������µ:KDW��GRHV��WKH��FRZ��VD\"¶��$Q��H[SORUDWRU\��DQDO\VLV��RI��RQRPDWRSRHLD�

�LQ� �HDUO\� �SKRQRORJLFDO� �GHYHORSPHQW�� ��'RFWRUDO� �GLVVHUWDWLRQ��� �8QLYHUVLW\��RI��<RUN��

�<RUN��8.��

�/DLQJ�� �&�� ������D��� �$� �UROH� �IRU� �RQRPDWRSRHLD� �LQ� �HDUO\� �ODQJXDJH�� �HYLGHQFH� �IURP�

�SKRQRORJLFDO�GHYHORSPHQW���/DQJXDJH�DQG�&RJQLWLRQ���������������������

�/DLQJ�� �&�� �(�� ��������� �$� �SKRQRORJLFDO� �DQDO\VLV� �RI� �RQRPDWRSRHLD� �LQ� �HDUO\� �ZRUG�

�SURGXFWLRQ���)LUVW�/DQJXDJH��������������������

�/DLQJ���&���(������������$��SHUFHSWXDO��DGYDQWDJH��IRU��RQRPDWRSRHLD��LQ��HDUO\��ZRUG��OHDUQLQJ��

�(YLGHQFH� �IURP� �H\H�WUDFNLQJ�� �-RXUQDO� �RI� �([SHULPHQWDO� �&KLOG� �3V\FKRORJ\�� ��������

��������

�/DLQJ�� �&�� �(�� ������E��� �3KRQRORJLFDO� �PRWLYDWLRQ� �IRU� �WKH� �DFTXLVLWLRQ��RI��RQRPDWRSRHLD��

�DQ� �DQDO\VLV� �RI� �HDUO\� �ZRUGV�� �/DQJXDJH� �/HDUQLQJ� �DQG� �'HYHORSPHQW�� ����������

����������

�/DLQJ���&���(����9LKPDQ���0����	��.HUHQ�3RUWQR\���7������������+RZ��VDOLHQW��DUH��RQRPDWRSRHLD�

�LQ� �WKH� �HDUO\� �LQSXW"� �$� �SURVRGLF� �DQDO\VLV� �RI� �LQIDQW�GLUHFWHG� �VSHHFK�� �-RXUQDO� �RI�

�&KLOG�/DQJXDJH����������������������

�/DVV���1���-����(DVWKDP���6���.����3DUULVK���:���&����6FKHUELFN���.���$����	��5DOSK���'���0�����������

�/LVWHQHUV¶� �LGHQWLILFDWLRQ� �RI� �HQYLURQPHQWDO� �VRXQGV�� �3HUFHSWXDO��DQG��0RWRU��6NLOOV��

�����������������

�/DVV���1���-����(DVWKDP���6���.����:ULJKW���7���/����+LQ]PDQ���$���5����0LOOV���.���-����	��+HIIHULQ���$��

�/������������/LVWHQHUV¶��LGHQWLILFDWLRQ��RI��KXPDQ LPLWDWHG��DQLPDO��VRXQGV���3HUFHSWXDO�

�DQG�0RWRU�6NLOOV��������������������
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�/HH�� �6��� �'DYLV�� �%�� �/��� �	� �0DF1HLODJH�� �3�� �)�� ��������� �6HJPHQWDO��SURSHUWLHV��RI��LQSXW��WR�

�LQIDQWV��$�VWXG\�RI�.RUHDQ���-RXUQDO�RI�&KLOG�/DQJXDJH���������������������

�/HPDLWUH�� �*��� �	� �5RFFKHVVR�� �'�� ��������� �2Q� �WKH��HIIHFWLYHQHVV��RI��YRFDO��LPLWDWLRQV��DQG�

�YHUEDO��GHVFULSWLRQV��RI��VRXQGV���7KH��-RXUQDO��RI��WKH��$FRXVWLFDO��6RFLHW\��RI��$PHULFD��

��������������������

�/HPDLWUH�� �*��� �-DEEDUL�� �$��� �0LVGDULLV�� �1��� �+RXL[�� �2��� �	� �6XVLQL�� �3�� ��������� �9RFDO�

�LPLWDWLRQV� �RI� �EDVLF� �DXGLWRU\� �IHDWXUHV�� �7KH� �-RXUQDO� �RI� �WKH� �$FRXVWLFDO� �6RFLHW\� �RI�

�$PHULFD���������������������

�/HXQJ�� �(�� �+�� �/��� �	� �5KHLQJROG�� �+�� �/�� ��������� �'HYHORSPHQW� �RI� �SRLQWLQJ� �DV� �D� �VRFLDO�

�JHVWXUH���'HYHORSPHQWDO�3V\FKRORJ\��������������������

�/L�� �1�� ��������� �7KH� �G\QDPLF� �LQWHUDFWLRQV� �DPRQJ��QRQZRUG��UHSHWLWLRQ���YRFDEXODU\��VL]H�

�DQG� �SKRQRORJLFDO� �FDSDFLWLHV� �LQ� �0DQGDULQ�VSHDNLQJ� �SUHVFKRROHUV�� �$�

�FURVV�VHTXHQWLDO� �VWXG\�� ��'RFWRUDO� �GLVVHUWDWLRQ��� �1DWLRQDO� �7DLZDQ� �8QLYHUVLW\��

�7DLSHL��7DLZDQ��

�/L�� �3��� �-LQ�� �=��� �	� �7DQ�� �/�� �+�� ��������� �1HXUDO� �UHSUHVHQWDWLRQV� �RI� �QRXQV� �DQG� �YHUEV� �LQ�

�&KLQHVH��$Q�I05,�VWXG\���1HXUR,PDJH����������������������

�/LIWHU�� �.��� �	� �%ORRP�� �/�� ��������� �2EMHFW� �NQRZOHGJH� �DQG� �WKH� �HPHUJHQFH� �RI� �ODQJXDJH��

�,QIDQW�%HKDYLRU�DQG�'HYHORSPHQW��������������������

�/RFNZRRG�� �*��� �'LQJHPDQVH�� �0��� �	� �+DJRRUW�� �3�� ��������� �6RXQG�V\PEROLVP� �ERRVWV�

�QRYHO� �ZRUG� �OHDUQLQJ�� �-RXUQDO� �RI� �([SHULPHQWDO� �3V\FKRORJ\�� �/HDUQLQJ�� �0HPRU\��

�DQG�&RJQLWLRQ����������������������

�/X�� �/��� �	� �/LX�� �+�� �+�� ��������� �3HDERG\� �3LFWXUH� �9RFDEXODU\� �7HVW�5HYLVHG� ��3397�5�����

�7DLSHL��7DLZDQ��3V\FKRORJLFDO�3XEOLVKLQJ��

�/X���<��+������������$��VWXG\��RQ��WKH��SKRQHWLF��YDULDWLRQ��RI��0DQGDULQ��&KLQHVH��UL��LQLWLDO��LQ�

�7DLZDQ���)URP��WKH��YLHZSRLQW��RI��VRFLROLQJXLVWLFV����0DVWHU��WKHVLV����1DWLRQDO��7DLZDQ�

�1RUPDO�8QLYHUVLW\��7DLSHL��7DLZDQ��

�/XR�� �<��� �6QRZ�� �&�� �(��� �	� �&KDQJ�� �&�� ��������� �0RWKHU�FKLOG� �WDON� �GXULQJ� �MRLQW� �ERRN�

�UHDGLQJ��LQ��ORZ�LQFRPH��$PHULFDQ��DQG��7DLZDQHVH��IDPLOLHV���)LUVW��/DQJXDJH������������

����������

�0D���:����=KRX���3����*ROLQNRII���5���0����/HH���-����	��+LUVK�3DVHN���.������������6\QWDFWLF��FXHV�

�WR� �WKH� �QRXQ� �DQG� �YHUE� �GLVWLQFWLRQ� �LQ� �0DQGDULQ� �FKLOG�GLUHFWHG� �VSHHFK�� �)LUVW�

�/DQJXDJH��������������������

�0DUNVRQ�� �/��� �	� �%ORRP�� �3�� ��������� �(YLGHQFH� �DJDLQVW� �D� �GHGLFDWHG� �V\VWHP� �IRU� �ZRUG�

�OHDUQLQJ�LQ�FKLOGUHQ���1DWXUH������������������������
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�0DXUHU�� �'��� �3DWKPDQ�� �7��� �	� �0RQGORFK�� �&�� �-�� ��������� �7KH� �VKDSH� �RI� �ERXEDV��

�6RXQG±VKDSH� �FRUUHVSRQGHQFHV� �LQ� �WRGGOHUV� �DQG� �DGXOWV�� �'HYHORSPHQWDO� �6FLHQFH��

������������������

�0HOORQL�� �&��� �	� �%DVFLDQR�� �%�� ��������� �5HGXSOLFDWLRQ� �DFURVV� �ERXQGDULHV�� �7KH� �FDVH� �RI�

�0DQGDULQ���,Q��2���%RQDPL���*���%R\p���*���'DO���+���*LUDXGR���	��)���1DPHU���(GV�����7KH�

�/H[HPH� �LQ� �'HVFULSWLYH� �DQG� �7KHRUHWLFDO� �0RUSKRORJ\� ��SS�� ����������� �%HUOLQ��

�*HUPDQ\��/DQJXDJH�6FLHQFH�3UHVV��

�0HQQ���/����	��9LKPDQ���0������������)HDWXUHV��LQ��FKLOG��SKRQRORJ\���,QKHUHQW���HPHUJHQW���RU�

�DUWHIDFWV� �RI� �DQDO\VLV"� �,Q� �*�� �1�� �&OHPHQWV� �	� �5�� �5LGRXDQH� ��(GV���� �:KHUH� �'R�

�3KRQRORJLFDO� �)HDWXUHV� �&RPH� �)URP"� �&RJQLWLYH�� �3K\VLFDO� �DQG� �'HYHORSPHQWDO�

�%DVHV��RI��'LVWLQFWLYH��6SHHFK��&DWHJRULHV���SS��������������$PVWHUGDP���1HWKHUODQGV��

�-RKQ�%HQMDPLQV��

�0HVWUHV�0LVVp���$����0�QWH���7���)����	��5RGULJXH]�)RUQHOOV���$������������0DSSLQJ��FRQFUHWH�

�DQG� �DEVWUDFW� �PHDQLQJV� �WR� �QHZ� �ZRUGV� �XVLQJ� �YHUEDO� �FRQWH[WV�� �6HFRQG� �/DQJXDJH�

�5HVHDUFK��������������������

�0LQLVWU\�RI�(GXFDWLRQ�����������5HYLVHG�0DQGDULQ�&KLQHVH�'LFWLRQDU\��

�0RQDJKDQ�� �3��� �6KLOOFRFN�� �5�� �&��� �&KULVWLDQVHQ�� �0�� �+��� �	� �.LUE\�� �6�� ��������� �+RZ�

�DUELWUDU\� �LV� �ODQJXDJH"� �3KLORVRSKLFDO� �7UDQVDFWLRQV� �RI� �WKH� �5R\DO� �6RFLHW\� �%��

������������������������

�0RWDPHGL�� �<��� �0XUJLDQR�� �0��� �3HUQLVV�� �3��� �:RQQDFRWW�� �(��� �0DUVKDOO�� �&���

�*ROGLQ 0HDGRZ�� �6��� �	� �9LJOLRFFR�� �*�� ��������� �/LQNLQJ� �ODQJXDJH� �WR� �VHQVRU\�

�H[SHULHQFH�� �2QRPDWRSRHLD� �LQ� �HDUO\� �ODQJXDJH� �GHYHORSPHQW�� �'HYHORSPHQWDO�

�6FLHQFH�����������H�������

�1DLJOHV���/���5����	��+RII�*LQVEHUJ���(������������:K\��DUH��VRPH��YHUEV��OHDUQHG��EHIRUH��RWKHU�

�YHUEV"� �(IIHFWV� �RI� �LQSXW� �IUHTXHQF\� �DQG� �VWUXFWXUH� �RQ� �FKLOGUHQ¶V� �HDUO\� �YHUE� �XVH��

�-RXUQDO�RI�&KLOG�/DQJXDJH�������������������

�1XFNROOV�� �-�� �%�� ��������� �7KH� �FDVH� �IRU� �VRXQG� �V\PEROLVP�� �$QQXDO� �5HYLHZ� �RI�

�$QWKURSRORJ\��������������������

�2JXUD���7������������0HLVKL��\XXL���GRXVKL��\XXL��QL��R\RERVX��KDKDR\D��QR��JHQJR��Q\XU\RNX��QR�

�NHQWRX�� �>,QIOXHQFH� �RI� �PDWHUQDO� �LQSXW� �LQ� �WKH� �GLVWULEXWLRQ� �RI� �QRXQV� �DQG� �YHUEV� �LQ�

�HDUO\�YRFDEXODU\@��.REH��-DSDQ��.REH�8QLYHUVLW\��

�2JXUD�� �7�� ��������� �+RZ� �WKH� �XVH� �RI� �µQRQ�DGXOW� �ZRUGV¶� �YDULHV� �DV� �D��IXQFWLRQ��RI��FRQWH[W�

�DQG� �FKLOGUHQ¶V� �OLQJXLVWLF� �GHYHORSPHQW�� �,Q� �0�� �1DND\DPD�� �0�� �0LQDPL�� �+��

�0RULNDZD�� �.�� �1DNDPXUD�� �	� �+�� �6LUDL� ��(GV���� �6WXGLHV� �LQ� �/DQJXDJH� �6FLHQFH� ������
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