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:H�UHSRUW�RQ�UHVXOWV�IURP�D�PL[HG�PHWKRGV�VWXG\�LQYHVWLJDWLQJ�D�PHDVXUH�RI�VWXGHQWV¶�DWWLWXGHV�
WRZDUG�PDWK�DQG�JUDSKV��$W�WKH�EHJLQQLQJ�RI�HLJKW�FRQVHFXWLYH�IDOO�DQG�VSULQJ�VHPHVWHUV��ZH�
GLVWULEXWHG�D�IXOO\�RQOLQH�DWWLWXGH�VXUYH\��DGDSWHG�IURP�3HSLQ���������WR�XQGHUJUDGXDWH�&ROOHJH�
$OJHEUD�VWXGHQWV��2XU�UHSRUW�LQFOXGHV�WZR�VDPSOHV��9DOLGDWLRQ��Q ������DQG�&DOLEUDWLRQ�
�Q ������2XU�UHVHDUFK�WHDP�TXDOLWDWLYHO\�FRGHG�VWXGHQWV¶�UHVSRQVHV�LQWR�ILYH�FDWHJRULHV��
SRVLWLYH��PL[HG��DPELJXRXV��QHJDWLYH��GHWDFKHG��*DUGQHU�HW�DO����������1H[W��ZH�TXDQWLWL]HG�WKRVH�
TXDOLWDWLYH�FRGHV�LQWR�D�IRXU�FDWHJRU\�VFDOH��ZKLFK�FRQGHQVHG�WKH�PL[HG�DQG�DPELJXRXV�
FDWHJRULHV��&RQGXFWLQJ�DQ�([SORUDWRU\�)DFWRU�$QDO\VLV��ZH�IRXQG�WKDW�VWXGHQWV¶�DWWLWXGHV�
JURXSHG�E\�WRSLFV��PDWK�DQG�JUDSKV���:H�FRQFOXGH�ZLWK�LPSOLFDWLRQV�IRU�UHVHDUFK�DQG�SUDFWLFH��

.H\ZRUGV��$IIHFW��(PRWLRQ��%HOLHIV��DQG�$WWLWXGHV��'DWD�$QDO\VLV�DQG�6WDWLVWLFV��5HVHDUFK��
0HWKRGV��8QGHUJUDGXDWH�(GXFDWLRQ�

:H�UHSRUW�RQ�D�PL[HG�PHWKRGV�VWXG\�LQ�ZKLFK�ZH�H[DPLQH�XQGHUJUDGXDWH�VWXGHQWV¶�DWWLWXGHV�
WRZDUG�PDWK�DQG�JUDSKV��2XU�SRSXODWLRQ�LV�VWXGHQWV�ZKR�HQUROO�LQ�&ROOHJH�$OJHEUD��RQH�RI�WKH�
HDUOLHVW�FUHGLW�EHDULQJ�PDWKHPDWLFV�FRXUVHV�DW�8�6��LQVWLWXWLRQV��%ODLU�HW�DO����������ZLWK�D�KLVWRU\�
RI�FKDOOHQJHV�IRU�VWXGHQW�VXFFHVV��*RUGRQ��������7XQVWDOO���������$QDO\]LQJ�VWXGHQWV¶�UHVSRQVHV�
WR�D�IXOO\�RQOLQH��RSHQ�HQGHG�VXUYH\��ZH�LQYHVWLJDWH�D�PHDVXUH�RI�VWXGHQWV¶�DWWLWXGHV��:H�DLP�WR�
FRQWULEXWH�WR�WKH�ILHOG¶V�NQRZOHGJH�DERXW�WKH�DWWLWXGHV�RI�&ROOHJH�$OJHEUD�VWXGHQWV��

$�NH\�DVSHFW�RI�RXU�VWXG\�LV�WKH�TXDQWLWL]LQJ�RI�TXDOLWDWLYH�GDWD��6DQGHORZVNL�HW�DO����������
4XDQWLWL]LQJ�LV�D�SURFHVV�RI�DVVLJQLQJ�QXPHULFDO�YDOXHV�WR�QRQ�QXPHULFDO�GDWD��,Q�VR�GRLQJ��
UHVHDUFKHUV�FDQ�LOOXPLQDWH�SDWWHUQV�DQG�SHFXOLDULWLHV�DULVLQJ�ZLWKLQ�ODUJH�GDWD�VHWV�YLD�TXDQWLWDWLYH�
DQDO\VLV�VWUDWHJLHV��2XU�TXDQWLWL]LQJ�KDV�DOORZHG�XV�WR�WUDQVIRUP�TXDOLWDWLYH�DWWLWXGH�FRGHV�LQWR�D�
IRXU�FDWHJRU\�VFDOH��ZKLFK�WKHQ�DIIRUGHG�DQ�H[SORUDWRU\�IDFWRU�DQDO\VLV��

7KHRUHWLFDO�)UDPHZRUN�
:H�DGRSW�'L�0DUWLQR�DQG�=DQ¶V��������PXOWLGLPHQVLRQDO�SHUVSHFWLYH�RQ�VWXGHQWV¶�DWWLWXGHV�

WRZDUG�PDWK��7KDW�LV��VWXGHQWV¶�DWWLWXGHV�WRZDUG�PDWK�FRPSULVH�WKUHH�LQWHUUHODWHG�GLPHQVLRQV��
WKHLU�HPRWLRQDO�GLVSRVLWLRQ�WRZDUG�PDWK��H�J���KRZ�WKH\�OLNH�RU�GLVOLNH�PDWK���WKHLU�SHUFHLYHG�
FRPSHWHQFH�WRZDUG�PDWK��H�J���KRZ�WKH\�IHHO�DERXW�WKHLU�FDSDELOLWLHV�ZKHQ�LW�FRPHV�WR�PDWK���DQG�
WKHLU�YLVLRQ�RI�ZKDW�PDWK�LV��H�J���ZKDW�WKH\�YLHZ�PDWK�WR�EH���7KLV�VWDQFH�EOXUV�ERXQGDULHV�
EHWZHHQ�0F/HRG¶V��������FDWHJRULHV�RI�EHOLHIV��DWWLWXGHV��DQG�HPRWLRQV�DV�GLVWLQFW�FRPSRQHQWV�
RI�PDWKHPDWLFDO�DIIHFW���

'UDZLQJ�RQ�WKLV�SHUVSHFWLYH��3HSLQ�DQG�FROOHDJXHV��'LQJ�HW�DO���������3HSLQ��������GHYHORSHG�
D�VXUYH\�LQFOXGLQJ�WKUHH�RSHQ�HQGHG�UHVSRQVH�TXHVWLRQV��DGGUHVVLQJ�HDFK�RI�WKHVH�GLPHQVLRQV��,Q�
WKHLU�DQDO\VLV��WKH\�FRGHG�VWXGHQWV¶�UHVSRQVHV�DFFRUGLQJ�WR�WKUHH�FDWHJRULHV��SRVLWLYH��QHJDWLYH��
DQG�QHXWUDO��<HW��VWXGHQWV¶�DWWLWXGHV�WRZDUG�PDWK�FRXOG�KDYH�FRPSOH[LWLHV�EH\RQG�MXVW�D�SRVLWLYH�
RU�QHJDWLYH�DWWLWXGH��H�J���'L�0DUWLQR���������)RU�H[DPSOH��D�VWXGHQW�FRXOG�IHHO�WKDW�PDWKHPDWLFV�
LV�³ERULQJ�DQG�FRRO�DW�WKH�VDPH�WLPH�´�+HQFH��IXWXUH�VWXGLHV�FRXOG�PDNH�URRP�IRU�FRPSOH[LWLHV�LQ�
VWXGHQWV¶�DWWLWXGHV��YLD�LQVWUXPHQWV�DQG�FRGLQJ�PHFKDQLVPV��
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0HWKRGV 
7KH�$WWLWXGH�6XUYH\�

:H�DGDSWHG�WKH�DWWLWXGH�VXUYH\�WKDW�3HSLQ�DQG�FROOHDJXHV��'LQJ�HW�DO���������3HSLQ��������WR�
LQFOXGH�ILYH�RSHQ�HQGHG�UHVSRQVH�TXHVWLRQV�DQG�WR�EH�LQ�D�IXOO\�RQOLQH�IRUPDW��-RKQVRQ�HW�DO���
�������7DEOH���VKRZV�WKH�VXUYH\�TXHVWLRQV��7KH�ILUVW�WKUHH�TXHVWLRQV�ZHUH�WKH�VDPH�DV�WKRVH�XVHG�
E\�3HSLQ�DQG�FROOHDJXHV��:H�DGGHG�WKH�ODVW�WZR�TXHVWLRQV�WR�DGGUHVV�VWXGHQWV¶�DWWLWXGHV�WRZDUG�
JUDSKV�LQ�WZR�DUHDV��HPRWLRQDO�GLVSRVLWLRQ��OLNH�GLVOLNH��DQG�SHUFHLYHG�FRPSHWHQFH��FDQ�FDQQRW���
:H�GHFLGHG�WR�LQFOXGH�VWXGHQWV¶�DWWLWXGHV�WRZDUG�JUDSKV��EHFDXVH�VWXGHQWV�ZRUNHG�ZLWK�JUDSKLQJ�
DFWLYLWLHV�DV�SDUW�RI�WKH�EURDGHU�UHVHDUFK�SURMHFWV�RI�ZKLFK�WKLV�VWXG\�ZDV�SDUW��7R�DOORZ�IRU�D�
UDQJH�RI�UHVSRQVHV��ZH�GLG�QRW�UHTXLUH�VWXGHQWV�WR�VHOHFW�OLNH�GLVOLNH�RU�FDQ�FDQQRW��6WXGHQWV�ZHUH�
WR�W\SH�LQ�UHVSRQVHV�WR�HDFK�RI�WKH�TXHVWLRQV��WKH\�FRXOG�FRPSOHWH�WKH�VXUYH\�RQ�D�PRELOH�SKRQH��
WDEOHW��RU�FRPSXWHU���

�
7DEOH����7KH�$WWLWXGH�6XUYH\��

$WWLWXGH�6XUYH\�4XHVWLRQV�
,�OLNH�GLVOLNH�PDWK�EHFDXVHBBBB�

,�FDQ�FDQQRW�GR�PDWK�EHFDXVHBBBBB�
0DWKHPDWLFV�LVBBBBBB�

,�OLNH�GLVOLNH�JUDSKV�EHFDXVH�BBBBB�
,�FDQ�FDQQRW�PDNH�VHQVH�RI�JUDSKV�EHFDXVHBBBBB�

�
'DWD�&ROOHFWLRQ�

:H�FROOHFWHG�GDWD�LQ�FRQMXQFWLRQ�ZLWK�WZR�8�6��1DWLRQDO�6FLHQFH�)RXQGDWLRQ�IXQGHG�UHVHDUFK�
SURMHFWV��H[DPLQLQJ�XQGHUJUDGXDWH�FROOHJH�DOJHEUD�VWXGHQWV�DQG�LQVWUXFWRUV��2QH�DVSHFW�RI�ERWK�
SURMHFWV�ZDV�WR�LQYHVWLJDWH�VWXGHQWV¶�DWWLWXGHV�WRZDUG�PDWKHPDWLFV��7KH�ILUVW�SURMHFW�WRRN�SODFH�DW�
D�VLQJOH�LQVWLWXWLRQ�DQG�FRQFOXGHG�LQ�6XPPHU�������7KH�VHFRQG�SURMHFW�EHJDQ�LQ�)DOO�������DQG�
H[WHQGHG�WKH�HIIRUWV�WR�IRXU�LQVWLWXWLRQV��

$FURVV�HLJKW�FRQVHFXWLYH�VSULQJ�DQG�IDOO�VHPHVWHUV��6SULQJ������WKURXJK�)DOO��������ZH�
DGPLQLVWHUHG�WKH�DWWLWXGH�VXUYH\�WR�VWXGHQWV�HQUROOHG�LQ�FROOHJH�DOJHEUD��,Q�RXU�EURDGHU�VWXG\��ZH�
DGPLQLVWHUHG�WKH�DWWLWXGH�VXUYH\�LQ�ERWK�WKH�EHJLQQLQJ�DQG�HQG�RI�WKH�VHPHVWHU��)RU�WKLV�DQDO\VLV��
ZH�GUHZ�RQ�RQO\�WKRVH�UHVSRQVHV�IURP�WKH�EHJLQQLQJ�RI�WKH�VHPHVWHU��:H�PDGH�WKLV�FKRLFH�WR�
DOORZ�IRU�D�JUHDWHU�VDPSOH�VL]H���

:H�VHSDUDWHG�RXU�GDWD�LQWR�WZR�VDPSOHV��7KH�YDOLGDWLRQ�VDPSOH��Q �������ZDV�FROOHFWHG�IURP�
VWXGHQWV�ZKR�UHVSRQGHG�EHWZHHQ�6SULQJ������DQG�6SULQJ�������7KH�FDOLEUDWLRQ�VDPSOH��Q �����
ZDV�FROOHFWHG�IURP�VWXGHQWV�ZKR�UHVSRQGHG�LQ�)DOO�������7KH�)DOO������VDPSOH�ZDV�JUHDWHU�WKDQ�
RWKHU�VHPHVWHUV�EHFDXVH�VWXGHQW�UHVSRQVHV�LQFOXGHG�D�ODUJH��OHFWXUH�VW\OH�FRXUVH�DW�RQH�RI�WKH�
LQVWLWXWLRQV��+HQFH��ZH�GHFLGHG�WR�XVH�UHVSRQVHV�IURP�WKDW�VHPHVWHU�WR�FDOLEUDWH�RXU�ILQGLQJV�ZLWK�
WKH�YDOLGDWLRQ�VDPSOH��
'DWD�$QDO\VLV�

:H�PL[HG�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�PHWKRGV�IRU�GDWD�DQDO\VLV��)LUVW��ZH�HQJDJHG�LQ�
TXDOLWDWLYH�FRGLQJ��IROORZLQJ�WKH�FRGLQJ�VFKHPH�SXW�IRUZDUG�E\�*DUGQHU�HW�DO����������6HFRQG��
ZH�TXDQWLWL]HG�WKH�TXDOLWDWLYH�GDWD��6DQGHORZVNL�HW�DO����������WR�WXUQ�TXDOLWDWLYH�FRGHV�LQWR�D�
VFDOH�YLD�5DVFK�$QDO\VLV��%RQG�HW�DO����������7KLUG��ZH�FRQGXFWHG�DQ�([SORUDWRU\�)DFWRU�
$QDO\VLV��()$��WR�H[DPLQH�FRQVWUXFW�YDOLGLW\��

4XDOLWDWLYH�&RGLQJ��:H�GUHZ�RQ�VWXGHQWV¶�UHVSRQVHV�WR�WKH�ILYH�TXHVWLRQV�LQ�7DEOH���DV�
VRXUFHV�RI�GDWD�IRU�WKHLU�DWWLWXGH�WRZDUGV�PDWKHPDWLFV��:H�FRGHG�WKHLU�UHVSRQVHV�WR�H[WHQG�
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EH\RQG�ELQDU\�FKRLFHV�RI�SRVLWLYH�RU�QHJDWLYH��*DUGQHU�HW�DO����������7DEOH���OLVWV�WKH�ILYH�
FDWHJRULHV��LQFOXGLQJ�D�EULHI�GHVFULSWLRQ�DQG�VDPSOH�UHVSRQVH��$ORQJ�ZLWK�SRVLWLYH�DQG�QHJDWLYH��
ZH�DGGHG�WKH�FRGHV�RI�0L[HG�DQG�$PELJXRXV��WR�LQGLFDWH�ZKHQ�VWXGHQW�UHVSRQVHV�HYLGHQFHG�
PRUH�WKDQ�RQH�FRGH��0L[HG��RU�ZKHQ�VWXGHQW�UHVSRQVHV�FRXOG�EH�FRGHG�DV�SRVLWLYH�RU�QHJDWLYH�
�$PELJXRXV���,Q�DGGLWLRQ��ZH�LQFOXGHG�WKH�FRGH�RI�'HWDFKHG��WR�LQGLFDWH�ZKHQ�D�VWXGHQW�
VHSDUDWHG�WKH�FRQWHQW�RI�PDWK�RU�JUDSKV�IURP�WKHLU�FRQQHFWLRQ�WR�LW��$V�FDXWLRQHG�E\�'L�0DUWLQR�
��������VWXGHQWV¶�VWDWHPHQWV�DERXW�WKH�XWLOLW\�RI�PDWKHPDWLFV��H�J���³PDWK�LV�XVHIXO´�ZKLFK�ZH�
FRGHG�DV�GHWDFKHG��SRLQWHG�WR�VRPHWKLQJ�RWKHU�WKDQ�D�SRVLWLYH�DWWLWXGH�WRZDUG�PDWKHPDWLFV��

�
7DEOH����$WWLWXGH�6XUYH\�4XDOLWDWLYH�&RGHV�

&RGH� 'HVFULSWLRQ� 6DPSOH�5HVSRQVH�
3RVLWLYH� /LNH�&DQ� ,�OLNH�JUDSKV�EHFDXVH�WKH\�

UHSUHVHQW�ZKDW�D�IXQFWLRQ�ZLOO�ORRN�
OLNH�
�

0L[HG� 0RUH�WKDQ�RQH�RI�WKHVH�FRGHV��
SRVLWLYH��DPELJXRXV��DQG�RU�QHJDWLYH�

�

0DWKHPDWLFV�LV�ERULQJ�DQG�FRRO�DW�
WKH�VDPH�WLPH���

�
$PELJXRXV� &RGH�FRXOG�EH�SRVLWLYH�RU�QHJDWLYH�

�
,W�LV�KDUG�IRU�PH��

�
1HJDWLYH� 'LVOLNH�&DQQRW� ,�FDQQRW�GR�PDWKHPDWLFV�EHFDXVH�,�

IRUJHW�WKH�VWHSV��
�

'HWDFKHG� 6HSDUDWHV�WKH�FRQWHQW�IURP�WKHLU�
FRQQHFWLRQ�WR�LW��

0DWKHPDWLFV�LV�ILOOHG�ZLWK�D�ORW�RI�
UXOHV��

�
)RU�WKH�YDOLGDWLRQ�VDPSOH��HDFK�TXHVWLRQ�ZDV�FRGHG�E\�WZR�WUDLQHG�FRGHUV��(DFK�FRGHU�

UHFHLYHG�WUDLQLQJ�ZLWK�D�FRGLQJ�UXEULF��WKHQ�LQGHSHQGHQWO\�FRGHG�UHVSRQVHV��$IWHU�FRGLQJ��WKH\�
PHW�WR�LGHQWLI\�GLVDJUHHPHQWV��DQG�WKHQ�FDOLEUDWHG�WKH�GLVDJUHHPHQWV�YLD�GLVFXVVLRQ��FRQVXOWLQJ�
ZLWK�DQ�H[SHUW�FRGHU�LI�QHHGHG��$V�WKH�GDWD�VHW�JUHZ��RXU�WHDP�WUDLQHG�D�PDFKLQH�WR�DVVLVW�ZLWK�
WKH�TXDOLWDWLYH�FRGLQJ�SURFHVV��%HJLQQLQJ�LQ�6SULQJ�������ZH�XVHG�WKH�PDFKLQH�OHDUQLQJ�SURJUDP�
WR�DVVLVW�ZLWK�WKH�TXDOLWDWLYH�FRGLQJ�SURFHVV��YHULI\LQJ�ZLWK�KXPDQ�FRGHUV�YLD�WKH�HDUOLHU�SURFHVV�
LI�WKHUH�ZDV�OHVV�WKDQ�����FRQILGHQFH�E\�WKH�PDFKLQH�FRGLQJ���

4XDQWLWL]LQJ�WKH�TXDOLWDWLYH�FRGHV��5DVFK�DQDO\VLV��9LD�5DVFK�DQDO\VLV��%RQG�HW�DO����������
ZH�WUDQVIRUPHG�WKH�TXDOLWDWLYH�FRGHV�LQWR�D�PDWKHPDWLFDOO\�VXSSRUWHG�VFDOH��RUGHULQJ�WKH�FRGHV�
DFFRUGLQJ�WR�WKH�OHYHO�RI�SRVLWLYLW\�H[SUHVVHG�E\�HDFK�FDWHJRU\��7KLV�UHVXOWHG�LQ�D�FROODSVLQJ�RI�
WKH�0L[HG�DQG�$PELJXRXV�FRGHV��2XU�VFDOH�ZDV�DV�IROORZV����'HWDFKHG����1HJDWLYH����
0L[HG�$PELJXRXV����3RVLWLYH��&DWHJRU\�SUREDELOLW\�FXUYHV�LQGLFDWHG�DQ�HYHQ�GLVWULEXWLRQ�RI�WKH�
IRXU�FDWHJRULHV�ZLWK�FOHDUO\�DGYDQFLQJ�VWHSV���5DVFK�$QGULFK�WKUHVKROGV�LQFUHDVHG�ZLWK�FDWHJRU\�
YDOXHV�ZLWK�QR�HYLGHQFH�RI�VWHS�PLVILW��3HU�/LQDFUH���������0HDQ�6TXDUH��0164��LQILW�YDOXHV�
VKRXOG�EH�OHVV�WKDQ������RXU�YDOXHV�UDQJHG�IURP������WR��������

([SORUDWRU\�IDFWRU�DQDO\VLV��()$���:H�FRQGXFWHG�()$�WR�H[DPLQH�FRQVWUXFW�YDOLGLW\���
6SHFLILFDOO\��WR�H[SORUH�KRZ�LWHPV�JURXSHG�WRJHWKHU�PDWKHPDWLFDOO\�FRPSDUHG�WR�WKH�LQWHQGHG�
WKHRUHWLFDO�JURXSLQJV��:H�XVHG�%DUWOHWW¶V�WHVW�RI�VSKHULFLW\�DQG�WKH�.DLVHU±0H\HU±2ONLQ��.02��
PHDVXUH�RI�VDPSOLQJ�DGHTXDF\�WR�DVVHVV�WKH�VXLWDELOLW\�RI�WKH�LWHPV�IRU�IDFWRU�DQDO\VLV��:H�
DVVHVVHG�GLPHQVLRQDOLW\�XVLQJ�SULQFLSDO�FRPSRQHQWV�DQDO\VLV����
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5HVXOWV�
2XU�DQDO\VLV�UHYHDOHG�WKDW�WKH�VDPSOHV�ZHUH�DGHTXDWH�DQG�WKH�LWHPV�ZHUH�VXLWDEOH�IRU�IDFWRU�

DQDO\VLV��7KH�9DOLGDWLRQ�VDPSOH��.02� ��������DQG�WKH�&DOLEUDWLRQ�VDPSOH��.02 ��������ZHUH�
RYHU�WKH�����PLQLPXP�WKUHVKROG��%DUWOHWW¶V�WHVW�ZDV�VLJQLILFDQW�DW�S��������ZLWK�D�Ȥð ��������
YDOLGDWLRQ�VDPSOH��DQG�D�Ȥð ��������IRU�FDOLEUDWLRQ�VDPSOH����

)RU�WKH�YDOLGDWLRQ�VDPSOH��WZR�IDFWRUV�ZHUH�UHWDLQHG��WKH�ILUVW�ZLWK�HLJHQYDOXHV�RI�������DQG�
�������FRPELQHG�H[SODLQLQJ�������RI�WKH�WRWDO�YDULDQFH��7DEOH�����7ZR�IDFWRUV�ZHUH�OLNHZLVH�
UHWDLQHG�IRU�WKH�&DOLEUDWLRQ�VDPSOH��HLJHQYDOXHV�RI������DQG��������H[SODLQLQJ��������RI�WKH�WRWDO�
YDULDQFH���8VLQJ�D�9DULPD[�URWDWLRQ��WKH�ILUVW�IDFWRU�ZH�FDOOHG�$WWLWXGH�7RZDUGV�0DWK��LW�LQFOXGHG�
WKH�ILUVW�WKUHH�TXHVWLRQV�IURP�3HSLQ��������7DEOH�����7KH�VHFRQG�IDFWRU�ZH�FDOOHG�$WWLWXGH�
7RZDUGV�*UDSKV��LW�LQFOXGHG�WKH�WZR�QHZ�TXHVWLRQV�DERXW�JUDSKV���

�
7DEOH����$WWLWXGH�6XUYH\�,WHP�6WDWLVWLFV��

'LVFXVVLRQ�
7KH�UHVXOWV�RI�RXU�()$�DQDO\VLV�UHYHDO�WKDW�LWHPV�ORDGHG�E\�WRSLF��PDWK�DQG�JUDSKV��+HQFH��

VWXGHQWV¶�HPRWLRQDO�GLVSRVLWLRQ�RU�SHUFHLYHG�FRPSHWHQFH�WRZDUG�PDWK�DQG�JUDSKV�PD\�QRW�DOLJQ�
ZLWK�HDFK�RWKHU��2XU�DQDO\VLV�SRLQWV�WR�LQWHUUHODWLRQVKLSV�EHWZHHQ�GLPHQVLRQV�RI�DWWLWXGHV�SXW�
IRUZDUG�E\�'L�0DUWLQR�DQG�=DQ���������

:H�IRXQG�D�GLIIHUHQFH�EHWZHHQ�WKH�DWWLWXGHV�FRGHG�LQ�WKH�9DOLGDWLRQ��Q ������DQG�
&DOLEUDWLRQ��Q �����VDPSOHV��,QWHUHVWLQJ��WKH�9DOLGDWLRQ�VDPSOH�KDG�PRUH�QHJDWLYH�FRGHV�ZKLOH�
WKH�&DOLEUDWLRQ�VDPSOH�KDG�PRUH�SRVLWLYH�FRGHV��,Q�WKH�9DOLGDWLRQ�VDPSOH������RI�UHVSRQVHV�
ZHUH�FRGHG�SRVLWLYH�DQG�����QHJDWLYH��,Q�WKH�&DOLEUDWLRQ�VDPSOH�����RI�UHVSRQVHV�ZHUH�FRGHG�
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