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�
-RLQLQJ�WKH�GRWV��XVLQJ�VWUXFWXUHG�H�SRUWIROLR�DVVLJQPHQWV�
WR�HQKDQFH�UHIOHFWLRQ�
�
'U�3DQRV�9ODFKRSRXORV� � ��
/HDUQLQJ�DQG�7HDFKLQJ�&HQWUH��
0DFTXDULH�8QLYHUVLW\�
'U�$QQH�:KHHOHU� � ��
&HQWUH�IRU�/HDUQLQJ�,QQRYDWLRQ�DQG�3URIHVVLRQDO�3UDFWLFH�
$VWRQ�8QLYHUVLW\�
�

$OWKRXJK�WKHUH�KDV�EHHQ�DQ�LQFUHDVHG�LQWHUHVW�LQ�WKH�XVH�RI�HOHFWURQLF�SRUWIROLRV�LQ�KLJKHU�HGXFDWLRQ�
RYHU�WKH�ODVW�ILYH�\HDUV��UHODWLYHO\�OLWWOH�LV�NQRZQ�DERXW�WKH�SRWHQWLDO�RI�VXFK�WRROV�WR�VXSSRUW�WKH��
GHYHORSPHQW�RI�KLJKHU�RUGHU�DELOLWLHV�IRU�VWXGHQWV��VXFK�DV�UHIOHFWLRQ��LQ�D�VWUXFWXUHG�ZD\�WKDW�LV�VXLWDEOH��
IRU�DVVHVVPHQW��7KLV�SDSHU�UHSRUWV�WKH�ILQGLQJV�IURP�D�VPDOO�VFDOH�UHVHDUFK�ZKLFK�VHWV�RXW�WR�FRPSDUH��
WKH�RXWFRPHV�RI�UHIOHFWLYH�DVVLJQPHQWV�LQ�WZR�FRKRUWV�RI�SDUWLFLSDQWV�LQ�D�3RVWJUDGXDWH�&HUWLILFDWH�LQ��
3URIHVVLRQDO�3UDFWLFH�LQ�+LJKHU�(GXFDWLRQ�LQ�WKH�8.��3DUWLFLSDQWV�LQ�WKH�SURJUDPPH�ZHUH�DVNHG�WR��
VXEPLW�UHIOHFWLYH�DFFRXQWV�XVLQJ�DQ�H�SRUWIROLR�V\VWHP�DV�SDUW�RI�WKHLU�IRUPDO�DVVHVVPHQW��2QH�FRKRUW��
FRPSOHWHG�WKH�DVVHVVPHQW�XVLQJ�VRPH�JHQHULF�JXLGHOLQHV�RI�KRZ�WR�UHIOHFW�DQG�FRQVWUXFW�DQ�H�SRUWIROLR��
SDJH�ZLWKRXW�D�JLYHQ�WHPSODWH�RU�VWUXFWXUH��ZKHUHDV�DQRWKHU�FRKRUW�ZDV�JLYHQ�D�VSHFLILF�WHPSODWH�ZLWK��
FOHDU�DVVHVVPHQW�FULWHULD�WR�JDXJH�WKH�DVVHPEO\�RI�WKHLU�UHIOHFWLRQV��7KH�DXWKRUV��ZKR�DUH�DOVR�WXWRUV�LQ��
WKH�SURJUDPPH��DQDO\VHG�WKH�VXEPLWWHG�UHIOHFWLRQV�IROORZLQJ�RSHQ�FRGLQJ�SURFHGXUHV��7KH�DQDO\VLV��
IRXQG�D�WHQGHQF\�IRU�WKH�UHIOHFWLRQ�LQ�WKH�ILUVW�FRKRUW�WR�EH�PHUHO\�GHVFULSWLYH�ZLWKRXW�SURJUHVVLQJ�WR�
VSHFXODWLQJ�REMHFWLYHO\�DERXW�DQVZHUV�WR�UHOHYDQW�DQDO\WLFDO�TXHVWLRQV�DERXW�WKH�SURFHVV�LQYROYHG�LQ�WKH�
DELOLW\�XQGHU�VFUXWLQ\��,Q�FRQWUDVW�WKH�DVVLJQPHQWV�RI�FRKRUW�WZR�ZHUH�IRXQG�WR�EH�PRUH�LQVLJKWIXO�LQ�
WHUPV�RI�DVVLPLODWLQJ�UDQGRP�ELWV�RI�PDWHULDOV��WKRXJKWV�DQG�VHOI�TXHVWLRQV�LQWR�FRPSOHWH�UHIOHFWLYH�
DFFRXQWV���7KHVH�ILQGLQJV�EULQJ�VRPH�HYLGHQFH�WR�VXSSRUW�DQG�LQGHHG�SURPRWH�D�PRUH�VWUXFWXUHG�
DSSURDFK�WR�UHIOHFWLYH�SUDFWLFH��ZKLFK�FDQ�EH�IXUWKHU�HQKDQFHG�WKURXJK�D�FDUHIXOO\�FUHDWHG�H�SRUWIROLR�
WHPSODWH�DQG�DVVRFLDWHG�DVVHVVPHQW�FULWHULD��

�
.H\ZRUGV��UHIOHFWLYH�SUDFWLFH��H�SRUWIROLRV��DVVHVVPHQW�FULWHULD��WHPSODWHV�

�
�
/HDUQLQJ�KRZ�WR�OHDUQ�LQ�D�SURIHVVLRQDO�FRQWH[W�
�
,I�SDUWLFLSDQWV�LQ�SURIHVVLRQDO�WHDFKHU�WUDLQLQJ�FRXUVHV�DUH�WR�PDNH�WKH�PRVW�RI�WKHLU�RSSRUWXQLWLHV�WR�GHYHORS�
KLJKHU�RUGHU�DELOLWLHV��WKHQ�WKH\�WRR�ZLOO�KDYH�WR�DGDSW�WR�QHZ�OHDUQLQJ�FRQWH[WV�DQG�SHUKDSV�DFTXLUH�D�QHZ�VNLOO�
RI��OHDUQLQJ�WR�OHDUQ���H�J��%UDQGHV�DQG�*LQQLV���������7KHUH�LV�VWLOO�D�ORW�RI�GHEDWH�ZLWKLQ�WKLV�DUHD�DV�WR�WKH�
QDWXUH�RI�DGXOW�OHDUQLQJ�VNLOOV��H�J��+DWWLH��%LJJV�DQG�3XUGLH��������DQG�WKH�UROH�RI�UHIOHFWLRQ��+RZHYHU��RQH�
DJUHHG�IDFWRU�LV�WKH�QHHG�IRU�OHDUQHUV�WR�UHIOHFW�RQ�WKH�SURFHVV�RI�OHDUQLQJ��5HIOHFWLRQ�LV�EHFRPLQJ�D�GRPLQDQW�
WKHPH�LQ�VWXG\�VNLOOV�ZRUN�DQG�LQ�WKH�GHVLJQ�RI�FRXUVHV���LQFOXGLQJ�WKH�XVH�RI�UHIOHFWLRQ�MRXUQDOV��0RRQ���������
RIWHQ�VXEPLWWHG�LQ�H�SRUWIROLRV��0RVW�RI�WKH�PRGHOV�DQG�IUDPHZRUNV�RI�UHIOHFWLYH�SUDFWLFH�DUH�KLJKO\�LQIOXHQFHG�
E\�WKH�ZRUN�RI�'RQDOG�6FK|Q���������$�XVHIXO�IUDPHZRUN�IRU�GHVFULELQJ�WKH�H[SHULHQFH�RI�OHDUQLQJ��WKDW�
LQFOXGHV�UHIOHFWLRQ��LV�WKH�.ROE�([SHULHQWLDO�/HDUQLQJ�&\FOH��.ROE�����������
�
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,Q�WKHRU\��WKLV�F\FOH�PD\�EHJLQ�IURP�H[SHULHQFH�RU�JHQHUDOLVDWLRQ���0RUH�FRPPRQO\�WKH�F\FOH�EHJLQV�IURP�DQ�
H[SHULHQFH�RQ�ZKLFK�WKH�OHDUQHU�UHIOHFWV��DQG�WKURXJK�UHIOHFWLRQ�FUHDWHV�D�JHQHUDOLVDWLRQ�DERXW�ZKDW�KDV�EHHQ�
OHDUQW����
�
7KH�OHDUQHU�VKRXOG�SODQ�WR�WHVW�RXW�DQ\�JHQHUDOLVDWLRQ�LQ�DFWLYH�H[SHULPHQWDWLRQ��FRQVWUXFWLYHO\�VHHNLQJ�ERWK�
FRQILUPDWLRQ�DQG�FRXQWHU�H[DPSOHV�LQ�WKH�QH[W�H[SHULHQFH��DQG�VR�WKH�F\FOH�SURJUHVVHV��+RZHYHU��LQVWHDG�RI�
KDYLQJ�OHDUQHUV�JRLQJ�WKURXJK�WKH�YDULRXV�VWDJHV�RI�UHIOHFWLRQ�LQ�DQ�DEVWUDFW�ZD\��L�H��VLPSO\�IROORZLQJ�D�PRGHO�
RU�IUDPHZRUN�RI�UHIOHFWLRQ�WR�PDNH�WKHP�WKLQN�µUHIOHFWLYHO\¶��RWKHU�VFKRODUV�VXFK�DV�%RXG����������&RZDQ�
�������DQG�PRUH�UHFHQWO\�&RXOVRQ�	�+DUYH\��������VXJJHVWHG�D�PRUH�VWUXFWXUHG�UHIOHFWLYH�DSSURDFK���7KH�
VWUXFWXUHG�UHIOHFWLYH�DSSURDFK�FDQ�EH�IDFLOLWDWHG�WR�HQJDJH�WKH�OHDUQHU�ZLWK�VHOI�HYDOXDWLRQV�RI�WKH�TXDOLW\�RI�WKHLU�
UHIOHFWLRQV��$Q�HDUO\�VWHS�WRZDUGV�VHOI�HYDOXDWLRQ�FDQ�HPHUJH�ZKHQ�OHDUQHUV�DUH�SURPSWHG�E\�WKH�WXWRU
V�
JXLGHOLQHV�WR�PRYH�IXUWKHU�LQWR�WKHLU�=RQHV�RI�3UR[LPDO�'HYHORSPHQW��9\JRWVN\���������7KH�VHOI�HYDOXDWLRQ�
DVSHFW�RI�GHYHORSPHQW�FDQ�EH�VWUHQJWKHQHG�LI�WKH�WHDFKHUV�SURYLGH�DGHTXDWH�DQG�DSSURSULDWH�VWUXFWXUHV�IRU�
UHIOHFWLRQ��0RRQ�������9ODFKRSRXORV�DQG�&RZDQ���������,W�LV�D�TXHVWLRQ�RI�WKLV�SDSHU�ZKHWKHU�H�SRUWIROLRV�FDQ�
HIIHFWLYHO\�IDFLOLWDWH�VXFK�DSSURDFKHV�WR�VHOI�HYDOXDWLRQ�RI�UHIOHFWLYH�WKLQNLQJ��
�
7KH�VWXG\�
�
7KH�ZRUN�UHSRUWHG�KHUH�DLPV�WR�LQYHVWLJDWH�WKH�GLIIHUHQFH�EHWZHHQ�XQVWUXFWXUHG�DQG�VWUXFWXUHG�DSSURDFK�WR�
UHIOHFWLRQ�ZLWK�DQ�RYHUDOO�DLP�WR�LQIRUP�WKH�GHVLJQ�RI�VXLWDEOH�H�SRUWIROLR�VWUXFWXUHV�DQG�DVVRFLDWHG�DVVHVVPHQW�
FULWHULD��7KH�GHVLJQ�RI�WKH�H�SRUWIROLR�VWUXFWXUH�DQG�DVVHVVPHQW�FULWHULD�FDQ�IDFLOLWDWH�WKH�GHYHORSPHQW�RI�KLJKHU�
RUGHU�DELOLWLHV�RQ�WKH�SDUW�RI�WKH�SDUWLFLSDQWV�LQ�WKH�3RVWJUDGXDWH�&HUWLILFDWH�LQ�3URIHVVLRQDO�3UDFWLFH��3*&33���
ZKLFK�LV�RUJDQLVHG�DQG�GHOLYHUHG�WKURXJK�WKH�&HQWUH�IRU�/HDUQLQJ�,QQRYDWLRQ�DQG�3URIHVVLRQDO�3UDFWLFH�DW�$VWRQ�
8QLYHUVLW\�LQ�%LUPLQJKDP��8.��7KH�3*&33�SURJUDPPH�FRPSULVHV�WKUHH�WZHQW\�FUHGLW�FRUH�PRGXOHV��VLPLODU�WR�
WKH�$XVWUDOLDQ�SURJUDPPH�XQLWV���DQG�LV�GHOLYHUHG�LQ�EOHQGHG�OHDUQLQJ�IRUPDW��ZKLFK�LQFOXGHV�D�QXPEHU�RI�
µWDXJKW¶�GD\V��UHVLGHQWLDO�DQG�DZD\�GD\V���OXQFKWLPH�VHPLQDUV�DQG�WKH�XVH�RI�D�9LUWXDO�/HDUQLQJ�(QYLURQPHQW�
�DOVR�UHIHUUHG�WR�DV�/HDUQLQJ�0DQDJHPHQW�6\VWHP���DQG�DQ�H�3RUWIROLR�SODWIRUP��3HEEOH3DG���7ZR�FRKRUWV�RI�
SDUWLFLSDQWV�WRRN�WKH�3*&33�FRUH�PRGXOH�³'HOLYHULQJ�D�+LJK�4XDOLW\�/HDUQLQJ�([SHULHQFH´�GXULQJ�DFDGHPLF�
\HDU������������%RWK�FRKRUWV�ZHUH�UHTXLUHG�DV�SDUW�RI�WKHLU�DVVHVVPHQW�WR�UHIOHFW�XSRQ�DQG�DQDO\VH�WKHLU�
H[SHULHQFHV�RI�DWWHQGLQJ�WKH�UHVLGHQWLDO�DQG�WKH�DZD\�GD\��PDNLQJ�VHQVH�RI�UHODWHG�OLWHUDWXUH�RYHU�WKH�FRXUVH�RI�
WHUP�DQG�GHYHORSLQJ�WKHPVHOYHV�DV�WHDFKHU�SUDFWLWLRQHUV�WKURXJK�WKHLU�LQYROYHPHQW�LQ�DFDGHPLF�WHDFKLQJ���7KH�
ILUVW�FRKRUW��QR ����ZRUNHG�WRZDUGV�WKH�FRPSOHWLRQ�RI�WKH�UHIOHFWLYH�WDVN�LQ�DQ�XQVWUXFWXUHG�ZD\��PHDQLQJ�WKDW�
WKH\�ZHUH�LQWURGXFHG�WR�.ROE¶V�&\FOH�DQG�ZHUH�DGYLVHG�WR�XVH�LW�WR�FUHDWH�WKHLU�UHIOHFWLYH�DVVLJQPHQWV�LQ�WKH�H�
SRUWIROLR��7KH�VHFRQG�FRKRUW��QR ����ZRUNHG�LQ�D�VWUXFWXUHG�ZD\��ZLWK�D�JLYHQ�H�SRUWIROLR�WHPSODWH��ZKLFK�WKH\�
FRXOG�PRGLI\��DQG�VHW�DVVHVVPHQW�FULWHULD��7DEOH�����7KH�GLIIHUHQW�DVVHVVPHQW�VWUXFWXUH�IRU�WKH�WZR�FRKRUWV�
SURYLGHG�WKH�RSSRUWXQLW\�IRU�YDOXDEOH�FRPSDULVRQ�RI�WKH�H[SHULHQFHV�LQ�WKH�WZR�GLVWLQFW�DSSURDFKHV��%RWK�
FRKRUWV�VXEPLWWHG�WKHLU�UHIOHFWLYH�DFFRXQWV�XVLQJ�3HEEOH3DG��(WKLFV�DSSURYDO�ZDV�JLYHQ�E\�WKH�8QLYHUVLW\¶V�
(GXFDWLRQDO�5HVHDUFK�(WKLFV�&RPPLWWHH���
�
&ULWHULD�� ��������'LVWLQFWLRQ�� �� 3DVV�� )DLO��
6HOI�VFUXWLQ\��
�

'HPRQVWUDWHV�DQ�RSHQ��
QRQ�GHIHQVLYH�DELOLW\�WR�
VHOI�DSSUDLVH��
GLVFXVVLQJ�ERWK�JURZWK�
DQG�IUXVWUDWLRQV�DV�WKH\�
UHODWHG�WR�OHDUQLQJ�LQ�
FODVV�DQG�RQOLQH��5LVNV�
DVNLQJ�SURELQJ�
TXHVWLRQV�DERXW�VHOI�
DQG�VHHNV�WR�DQVZHU�
WKHVH���

6RPHWLPHV�GHIHQVLYH�
RU�RQH�VLGHG�LQ�WKH�
DQDO\VLV��$VNV�VRPH�
SURELQJ�TXHVWLRQV�
DERXW�VHOI��EXW�GR�QRW�
HQJDJH�LQ�VHHNLQJ�WR�
DQVZHU�WKHVH���

/LWWOH�RU�QR�VHOI�
VFUXWLQ\��PLQLPDO�ULVN�
LQ�FRQQHFWLQJ�FRQFHSWV�
IURP�FODVV�WR�SHUVRQDO�
H[SHULHQFHV��6HOI�
VFUXWLQ\�WHQGV�WR�EH�
VXSHUILFLDO�DQG�IDFWXDO��
ZLWKRXW�VHOI�UHIOHFWLRQ���

&RQQHFWLRQ�WR�
H[SHULHQFHV��
�

,Q�GHSWK�V\QWKHVLV�RI�
WKRXJKWIXOO\�VHOHFWHG�
DVSHFWV�RI�SDVW�DQG�
FXUUHQW�H[SHULHQFHV�
�HLWKHU�DV�D�OHDUQHU�RU�D�
WHDFKHU��UHODWHG�WR�\RXU�
SUDFWLFH�LQ�\RXU�
LQVWLWXWLRQ��0DNHV�FOHDU�
FRQQHFWLRQV�EHWZHHQ�

*RHV�LQWR�VRPH�GHWDLO�
H[SODLQLQJ�VRPH�
VSHFLILF�LGHDV�RU�LVVXHV�
IURP�H[SHULHQFHV�
UHODWHG�WR�WKH�SUDFWLFH��
0DNHV�JHQHUDO�
FRQQHFWLRQV�EHWZHHQ�
ZKDW�LV�OHDUQHG�IURP�
RXWVLGH�H[SHULHQFHV�DQG�

7KHUH�LV�QR�DWWHPSW�WR�
FRQQHFW�JHQHUDO�LGHDV�
RU�LVVXHV�IURP�
H[SHULHQFHV�ZLWK�WKH�
LVVXH�XQGHU�VFUXWLQ\���
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ZKDW�LV�OHDUQHG�IURP�
H[SHULHQFHV�DQG�WKHLU�
RZQ�FXUUHQW�SUDFWLFH���

WKHLU�FXUUHQW�SUDFWLFH���

&RQQHFWLRQ�WR�
UHDGLQJV�	�RWKHU�
UHVRXUFHV��DVVLJQHG�
DQG�RQHV�\RX�KDYH�
VRXJKW�RQ�\RXU�RZQ���
�

,Q�GHSWK�V\QWKHVLV�RI�
WKRXJKWIXOO\�VHOHFWHG�
DVSHFWV�RI�UHDGLQJV�DQG�
RWKHU�UHVRXUFHV�UHODWHG�
WR�WKH�H[SHULHQFH�XQGHU�
VFUXWLQ\��0DNHV�FOHDU�
FRQQHFWLRQV�EHWZHHQ�
ZKDW�LV�OHDUQHG�IURP�
UHDGLQJV�DQG�WKH�
H[SHULHQFH��,QFOXGHV�
UHIHUHQFH�WR�DW�OHDVW�
IRXU�GLIIHUHQW�UHDGLQJV�
RWKHU�WKDQ�WKRVH�
UHDGLQJV�DVVLJQHG�IRU�
FODVV���

*RHV�LQWR�PRUH�GHWDLO�
H[SODLQLQJ�VRPH�
VSHFLILF�LGHDV�RU�LVVXHV�
IURP�UHDGLQJV�UHODWHG�WR�
WKH�H[SHULHQFH��0DNHV�
JHQHUDO�FRQQHFWLRQV�
EHWZHHQ�ZKDW�LV�
OHDUQHG�IURP�UHDGLQJV�
DQG�WKH�H[SHULHQFH��
,QFOXGHV�UHIHUHQFH�WR�DW�
OHDVW�WZR�UHDGLQJV�RWKHU�
WKDQ�WKRVH�DVVLJQHG�IRU�
FODVV���

7KHUH�LV�QR�DWWHPSW�WR�
FRQQHFW�JHQHUDO�LGHDV�
RU�LVVXHV�IURP�UHDGLQJV�
RU�RWKHU�UHVRXUFHV�ZLWK�
WKH�H[SHULHQFH�RU�LVVXH�
XQGHU�VFUXWLQ\���

&RQQHFWLRQ�WR�FODVV�
GLVFXVVLRQV�	�FRXUVH�
OHDUQLQJ�RXWFRPHV�
DQG�SODQQLQJ�RI�DFWLYH�
H[SHULPHQWDWLRQ��
�

6\QWKHVL]H��DQDO\]H�DQG�
HYDOXDWH�WKRXJKWIXOO\�
VHOHFWHG�DVSHFWV�RI�
LGHDV�RU�LVVXHV�IURP�WKH�
FODVV�GLVFXVVLRQ�DV�WKH\�
UHODWH�WR�HDFK�
H[SHULHQFH�XQGHU�
VFUXWLQ\��$Q�H[FHOOHQW�
DWWHPSW�WR�SODQ�DQ�
DFWLRQ�IRU�LPSURYLQJ�
OHDUQLQJ�DQG�WHDFKLQJ�
LQ�FRQWH[W���

6\QWKHVL]H�FOHDUO\�
VRPH�GLUHFWO\�
DSSURSULDWH�LGHDV�RU�
LVVXHV�IURP�WKH�FODVV�
GLVFXVVLRQ�DV�WKH\�
UHODWH�WR�WKH�
H[SHULHQFHV�GLVFXVVHG��
6RPH�DWWHPSW�WR�SODQ�
DQ�DFWLRQ�IRU�LPSURYLQJ�
OHDUQLQJ�DQG�WHDFKLQJ�
LQ�FRQWH[W���

5HVWDWH�VRPH�JHQHUDO�
LGHDV�RU�LVVXHV�IURP�WKH�
FODVV�GLVFXVVLRQ�DV�WKH\�
UHODWH�WR�WKH�
H[SHULHQFHV�XQGHU�
VFUXWLQ\�EXW�WKHUH�LV�QR�
DWWHPSW�WR�V\QWKHVL]H�
WKHP�RU�WUDQVODWH�WKHP�
LQWR�DFWLRQ��

7DEOH����$VVHVVPHQW�&ULWHULD�IRU�(�3RUWIROLR�5HIOHFWLYH�$VVLJQPHQWV�
�
0HWKRGRORJ\�
�
$�VHPL�TXDOLWDWLYH�DSSURDFK�ZDV�DGRSWHG�WR�FROOHFW�GDWD�WR�KHOS�FDWHJRULVH�WKH�W\SH�RI�UHIOHFWLRQ�UHSRUWHG�E\�WKH�
SDUWLFLSDQWV��$�FRGLQJ�VFKHPH�ZDV�GHYHORSHG�E\�WKH�DXWKRUV�WR�PHDVXUH�WKH�W\SH�RI�UHIOHFWLRQ��7KH�FRQWHQW�
DQDO\VLV�ZDV�EDVHG�RQ�WKH�IRXU�PDLQ�VWDJHV�RI�UHIOHFWLRQ��.ROE���������2XU�V\VWHP�KDV�IRXU�EURDG�FDWHJRULHV�
�5HSRUWLQJ�DQ�([SHULHQFH��5HIOHFWLQJ�RQ�([SHULHQFH��*HQHUDOLVLQJ�IURP�([SHULHQFH��DQG�3ODQQLQJ�DQ�$FWLRQ���
7KH�UHIOHFWLYH�DFFRXQWV�VXEPLWWHG�LQ�3HEEOH3DG�ZHUH�VHJPHQWHG�LQWR������IRU�&RKRUW����DQG������IRU�&RKRUW����

PHDQLQJIXO�XQLWV
��IROORZLQJ�D�PHWKRGRORJ\�GHYHORSHG�IRU�9HUEDO�'DWD�$QDO\VLV��&KL���������7KH�GLIIHUHQFH�LQ�
WKH�QXPEHU�RI�VHJPHQWV�FDQ�EH�MXVWLILHG�LI�RQH�WDNHV�LQWR�DFFRXQW�WKH�GLIIHUHQFH�LQ�WKH�QXPEHU�RI�SDUWLFLSDQWV�LQ�
HDFK�FRKRUW�DQG�KHQFH�WKH�QXPEHU�RI�WRWDO�VXEPLVVLRQV��7KH�FRGLQJ�XQLW�LQ�WKLV�FDVH�ZDV�WKH�
V\QWDFWLF�XQLW
��H�J��
VHQWHQFH��SDUDJUDSK���(DFK�SDUDJUDSK�RI�WKH�UHIOHFWLYH�DFFRXQW�ZDV�VHJPHQWHG�LQWR�VHQWHQFHV��ZKLFK�ZHUH�WKHQ�
FRGHG�LQWR�RQH�RI�WKH�IRXU�PDLQ�FDWHJRULHV��$OO�GDWD�FRGLQJ�DQG�TXDOLWDWLYH�DQDO\VLV�ZDV�GRQH�XVLQJ�19LYR���DQG�
VRPH�GDWD�VXPPDULVDWLRQ�ZDV�FDUULHG�RXW�XVLQJ�([FHO�������,QWHU�UDWHU�UHOLDELOLW\�ZDV�XVHG�WR�FKHFN�WKH�
UHOLDELOLW\�RI�WKH�FRGLQJ�ZLWK�D�.DSSD�DJUHHPHQW�UDWH�RI�����DFKLHYHG�EHWZHHQ�WKH�WZR�FRGHUV�RI�WKH�GDWD���
�
)LQGLQJV��
�
7KHUH�ZDV�D�GLIIHUHQFH�LQ�WHUPV�RI�KRZ�PXFK�DQG�DW�ZKDW�OHYHO�RI�GHSWK�SDUWLFLSDQWV�LQ�WKH�XQVWUXFWXUHG���&RKRUW�
���DQG�VWUXFWXUHG��&RKRUW����WDVN�DUUDQJHPHQWV�UHIOHFWHG��ZLWK�&RKRUW���SDUWLFLSDQWV�FRQWULEXWHG�DOPRVW�WKUHH�
WLPH�PRUH�FRPPHQWV�FRGHG�XQGHU�WKH�µ5HIOHFWLQJ�RQ�([SHULHQFH¶�FRGH��DV�VKRZQ�LQ�)LJXUH����+DYLQJ�WUDFHG�
EDFN�WKH�FKDQJHV�PDGH�LQ�WKH�H�SRUWIROLR�VXEPLVVLRQV�LW�EHFDPH�FOHDU�WKDW�PRVW�RI�WKH�GHHS�VHOI�TXHVWLRQLQJ�LQ�
&RKRUW����PD\�KDYH�RFFXUUHG�DV�D�UHVXOW�RI�WKH�HIIHFWLYH�XVH�RI�WKH�JLYHQ�WHPSODWH�LQ�WKDW�LW�VFDIIROGHG��PRUH�
DOLJQHG�FRQQHFWLRQV�EHWZHHQ�GLVSDUDWH�WKRXJKWV�DQG�UHVRXUFHV���,Q�DGGLWLRQ�WR�WKLV��ZH�IRXQG�VRPH�TXDOLWDWLYH�
GLIIHUHQFHV�LQ�WKH�ZD\�WKDW�SDUWLFLSDQWV�LQ�WKH�WZR�FRKRUWV�DSSURDFKHG�UHIOHFWLYH�DQDO\VLV��3DUWLFLSDQWV�LQ�&RKRUW�
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