
&DQ�5HVHDUFK�&RQILUP�3V\FKRSDWKRORJLFDO�6XEW\SHV�DQG�5HODWLRQVKLS�EHWZHHQ
5HFXUUHQW�0RRG�'LVRUGHUV�DQG�3HUVRQDOLW\�'LVRUGHUV"
'LHJR�&RKHQ��DQG�5LFDUGR�&RUUDO�

�$GPLVVLRQ�8QLW��+RVSLWDO�%RUGD��5DPyQ�&DUULOOR�����&$%$��$UJHQWLQD
�'HSDUWPHQW�RI�UHVHDUFK�DQG�HGXFDWLRQ��+RVSLWDO�%RUGD��5DPyQ�&DUULOOR�����&$%$��$UJHQWLQD
&RUUHVSRQGLQJ� DXWKRU�� 'LHJR� &RKHQ�� $GPLVVLRQ� 8QLW�� +RVSLWDO� %RUGD�� 5DPyQ� &DUULOOR� ���� &$%$�� $UJHQWLQD�� 7HO�� ������������������ (�PDLO��
GUGLHJRFRKHQ#JPDLO�FRP

5HFHLYHG�GDWH��-DQ�����������$FFHSWHG�GDWH��0DU�����������3XEOLVKHG�GDWH��$SU���������

&RS\ULJKW���������&RKHQ�'��HW�DO��7KLV�LV�DQ�RSHQ�DFFHVV�DUWLFOH�GLVWULEXWHG�XQGHU�WKH�WHUPV�RI�WKH�&UHDWLYH�&RPPRQV�$WWULEXWLRQ�/LFHQVH��ZKLFK�SHUPLWV�XQUHVWULFWHG
XVH��GLVWULEXWLRQ��DQG�UHSURGXFWLRQ�LQ�DQ\�PHGLXP��SURYLGHG�WKH�RULJLQDO�DXWKRU�DQG�VRXUFH�DUH�FUHGLWHG�

$EVWUDFW

7KH�DLP�RI� WKLV�VWXG\� LV� WR�HVWLPDWH�WKH�IUHTXHQF\�RI�SHUVRQDOLW\�GLVRUGHUV� LQ�SDWLHQWV�ZLWK�UHFXUUHQW�XQLSRODU�RU
ELSRODU� DIIHFWLYH� GLVRUGHUV� DQG� WKH� SRVVLEOH� UHODWLRQVKLS� RI� WKH� FDWHJRULFDO� PRGHO� ZLWK� WZR� G\QDPLF� SV\FKR�
SDWKRORJLFDO�FRQILJXUDWLRQV��)RUW\�HLJKW�SDWLHQWV�ZHUH�VWXGLHG�XVLQJ�VHPL�VWUXFWXUHG� LQWHUYLHZV�IRU�DVVHVVLQJ�$[LV� ,
DQG� $[LV� ,,� GLVRUGHUV�� :H� IRXQG� WKDW� DSSUR[LPDWHO\� ���� RI� SDWLHQWV� KDG� VRPH� W\SHV� RI� SHUVRQDOLW\� GLVRUGHU
DFFRUGLQJ�WR�WKH�'60�,9�75�FODVVLILFDWLRQ�PRGHO��7KH�PRVW�IUHTXHQW�SHUVRQDOLW\�GLVRUGHUV�ZHUH�FOXVWHU�&�GHSHQGHQW
SHUVRQDOLW\� GLVRUGHU� DQG� FOXVWHU� %� ERUGHUOLQH� SHUVRQDOLW\� GLVRUGHU�� 7KH� PRVW� FRPPRQ� DIIHFWLYH� GLVRUGHUV� ZHUH
GHSUHVVLYH� ELSRODU� ,� VXEW\SH� GLVRUGHU� DQG� PDQLF� ELSRODU� ,� VXEW\SH� GLVRUGHU�� 7KH� KLJK� IUHTXHQF\� RI� SHUVRQDOLW\
GLVRUGHUV�LQ�SDWLHQWV�ZKR�DUH�LQ�SDUWLDO�RU�FRPSOHWH�UHPLVVLRQ�RI�UHFXUUHQW�DIIHFWLYH�GLVRUGHUV�FDQ�EH�H[SODLQHG�E\�D
FRPELQDWLRQ� RI� WZR� VXEW\SHV� RI� SV\FKR�SDWKRORJLFDO� FRQILJXUDWLRQV� �WKH� DQDFOLWLF� RU� LQWURMHFWLYH� FRQILJXUDWLRQV� DUH
EDVHG�RQ�WKH�%ODWW�PRGHO��DQG�QHXUR�ELRORJLFDO�LQWHUDFWLRQV�

.H\ZRUGV��$IIHFWLYH�GLVRUGHUV��3HUVRQDOLW\�GLVRUGHUV��&RPRUELGLW\�
3V\FKR�SDWKRORJLFDO�PRGHOV��$QDFOLWLF�LQWURMHFWLYH

,QWURGXFWLRQ
7KH� SXUSRVH� RI� WKLV� VWXG\� LV� WR� LQYHVWLJDWH� ZKHWKHU� WKHUH� LV� D

UHODWLRQVKLS� EHWZHHQ� UHFXUUHQW� DIIHFWLYH� GLVRUGHUV� FODVVLILHG� DV�$[LV� ,
E\� 'LDJQRVWLF� DQG� 6WDWLVWLFDO� PDQXDO� RI� 0HQWDO� 'LVRUGHUV� )RXUWK
(GLWLRQ��'60�,9�70��DQG�SHUVRQDOLW\�GLVRUGHUV�FODVVLILHG�DV�$[LV�,,�RI
WKH� VDPH� PDQXDO� >�@�� 7KLV� DVVRFLDWLRQ� KDV� QRW� EHHQ� FRPSOHWHO\
UHVROYHG� DV� QXPHURXV� VWXGLHV� KDYH� VKRZQ� YDU\LQJ� WHPSRUDO
DVVRFLDWLRQV� �FRPRUELGLW\�� EHWZHHQ� UHFXUUHQW� DIIHFWLYH� GLVRUGHUV� DQG
SHUVRQDOLW\� GLVRUGHUV� >���@�� ,Q� SV\FKLDWU\�� WKH� GLPHQVLRQDO� WKHRU\�
ZKLFK� LV� XVHG� IRU� DVVHVVPHQWV�� FRQVLGHUV� SHUVRQDOLW\� GLVRUGHUV� DV
FOLQLFDO� IRUPV� RI� UHFXUUHQW� DIIHFWLYH� GLVRUGHUV�� 7KLV� LV� HVSHFLDOO\� WUXH
IRU�ERUGHUOLQH�SHUVRQDOLW\�GLVRUGHU��%3'���2WKHU�UHVHDUFKHUV�FRQVLGHU
LW�XVHIXO�WR�SURPRWH�%3'�DV�$[LV�,�RI�'60�,9��DQ\ZD\�WKLV�DSSURDFK
FRXOG�EH�QRW�ORQJHU�WHQDEOH�EHFDXVH�RI�'60���VHFWLRQ�,,,�GLPHQVLRQDO
PRGHO�DQG�QR�ͣͤVSOLWͤͤ�EHWZHHQ�$[LV�,�$[LV�,,�>���@�

&ODVVLILFDWLRQ� RI� WHPSHUDPHQW� WUDLWV� �QHXURELRORJLFDO� DQG� DIIHFWLYH
FRPSRQHQWV� RI� SHUVRQDOLW\� GLVRUGHUV�� FUHDWHV� HYHQ� PRUH� FRQIXVLRQ�
$FFRUGLQJ� WR� WKH� $NLVNDO� PRGHO� >�����@�� VRPH� SHUVRQDOLW\� GLVRUGHU
VXEW\SHV� DSSHDU� DV� IRUPV� RI� V\QGURPLF� RU� VXEV\QGURPLF� YDULDQWV� RI
DIIHFWLYH� GLVRUGHUV�� 3HUVRQDOLW\� GLVRUGHUV� VHHP� WR� EH� UHGXFHG� WR� IRXU
EDVLF�WHPSHUDPHQWV�����GHSUHVVLYH�����K\SHUWK\PLF��LQ�ZKLFK�D�SHUVRQ
KDV�D� WHQGHQF\� WR�EH� LQ�D�HXSKRULF�PRRG�����F\FORWK\PLF�RVFLOODWLRQV
EHWZHHQ� GHSUHVVLRQ� DQG� DQ� XSEHDW�PRRG�� DQG� ��� LUULWDEOH�H[SORVLYH�
7KH�GLPHQVLRQDO�PRGHO�PD\�EH�XVHIXO�WR�UHGXFH�FRXQWOHVV�QRVRORJLFDO
FOLQLFDO� V\PSWRPV� DQG� WR� VWXG\� QHXURFKHPLFDO�� QHXURSVK\VLRORJLFDO
�DGGLQJ� VOHHS� DQG� FLUFDGLDQ� SDWWHUQ� DEQRUPDOLWLHV�� DQG
SKDUPDFRORJLFDO� EDVLFV�� ,W� DOVR� OHDGV� WR� SRRU� SV\FKRSDWKRORJLFDO
VSHFLILFLW\�� )RU� LQVWDQFH�� VRPH� UHVHDUFKHUV� FRQVLGHU� F\FORWK\PLD� RU

K\SRPDQLF�SHUVRQDOLW\�GLVRUGHU�DV�D�SHUVRQDOLW\�GLVRUGHU��ZKLOH�RWKHU
UHVHDUFKHUV�MXGJH�WKHVH�DV�D�OHYHO�RI�PRRG�GLVRUGHU�>��������@�

7KH� UHODWLRQVKLS� EHWZHHQ� SV\FKRSDWKRORJLFDO� VWDWHV� DQG� DEQRUPDO
WUDLWV� RI� FKDUDFWHU� LV� QRW� D� QHZ� LVVXH�� ,W� DSSHDUV� LQ� ERWK� FODVVLFDO
SV\FKLDWU\�DQG�LQ�LWV�PRVW�G\QDPLF�YHUVLRQV��7KH�KLVWRU\�RI�SV\FKLDWU\
JRHV�EDFN�WR�WKH�+LSSRFUDWLF�VFKRRO�WU\LQJ�WR�UHODWH�WKH�SUHYDOHQFH�RI
KXPRUV� �EODFN�� \HOORZ�� VDQJXLQH�� SKOHJPDWLF� ELOH��ZLWK� WHPSHUDPHQW
DQG� SHUVRQDOLW\�� 3KOHJPDWLF� WHPSHUDPHQW� DQG� LWV� EORRG� W\SH� ZHUH
UHODWHG� WR� WKH� SUHGLVSRVLWLRQ� IRU� IRXU� GLVHDVHV�� PDQLD�� PHODQFKROLD�
SKUHQLWLV�RU�SDUDQRLD�>��@��.UDHSHOLQ�GHVFULEHG�VHYHUDO�DIIHFWLYH�VWDWHV�
NQRZQ�DV�PDQLF�GHSUHVVLYH�SV\FKRVLV��7KLV�FODVVLILFDWLRQ�ODLG�WKH�EDVLV
IRU� UHFRJQL]LQJ� SV\FKRSDWKRORJLFDO� VXEV\QGURPDO� VWDWHV� EDVHG� RQ
REVHUYDEOH� IOXFWXDWLRQV� LQ� PRWRU� DFWLYLW\�� HPRWLRQV� DQG� WKRXJKWV
�FRJQLWLRQV��� .UDHSHOLQ�� TXRWHG� E\� $NLVNDO�� FRQVLGHUHG� WKHVH
PDQLIHVWDWLRQV�WHPSHUDPHQWDO���������)URP�D�G\QDPLF�SRLQW�RI�YLHZ�
>��@�IRXQG�WKDW�SDWLHQWV�VXIIHULQJ�IURP�PHODQFKRO\�DIWHU�WKH�HQG�RI�WKH
HSLVRGH�DOVR�VKRZHG�DQ�REVHVVLYH�FRPSXOVLYH�FKDUDFWHU�

)UHXG� VWXGLHG� PHODQFKRO\� DQG� FRQVLGHUHG� WKH� H[LVWHQFH� RI� �D
SDWKRORJLFDO� SUHGLVSRVLWLRQ�� WKDW� OHG� WR� PHODQFKRO\� LQVWHDG� RI
PRXUQLQJ�� +H� SURSRVHG� D� QDUFLVVLVWLF� W\SH� RI� UHODWLRQVKLS� ZLWK� WKH
REMHFW�� ZKLFK� QRZ�PD\� DSSO\� WR� SDWLHQWV� IURP� FOXVWHU� %� �$PHULFDQ
3V\FKLDWULF�$VVRFLDWLRQ��������>�@��)UHXG�VHHPHG�WR�UHODWH�PHODQFKRO\
ZLWK�REVHVVLRQDO�QHXURVLV�GXH�WR�WKH�GHJUHH�RI�DPELYDOHQFH�SUHVHQW�LQ
ERWK�FRQGLWLRQV�DQG�UHIHUUHG�WR�LW�DV���REVHVVLYH�GHSUHVVLRQ��>��@�

5HFHQW� VWXGLHV� >����@� KDYH� HYDOXDWHG� WKDW� %3'� LV� D� SHUVRQDOLW\
GLVRUGHU�WKDW�VKRZV�KLJKHU�SHUFHQWDJH�RI�FRPRUELGLW\�ZLWK�W\SH�,�DQG
W\SH�,,�ELSRODU�GLVRUGHU��%'�,�DQG�,,��FRPSDUHG�WR�WKH�RWKHU�GLVRUGHUV
RI� D[LV� ,,� ������� YV�� ����� UHVSHFWLYHO\���0RUHRYHU�� WKH� HPHUJHQFH� RI
�QHZ� HSLVRGHV�� RI� W\SH� ,� DQG� ,,� %'� RFFXUV� PRUH� IUHTXHQWO\� LQ� %3'
FRPSDUHG� WR� RWKHU� SHUVRQDOLW\� GLVRUGHUV� �23'�� ZLWK� SHUFHQWDJHV
UHDFKLQJ� ����� YV�� ��� UHVSHFWLYHO\�� 0RUH� SURRI� RI� WKH� GLVDJUHHPHQW
DPRQJ�UHVHDUFKHUV��.HUQEHUJ�>��@�SURSRVHG�WKDW�GXULQJ�ELSRODU�LOOQHVV

-RXUQDO�RI�6OHHS�'LVRUGHUV�	
7KHUDS\ &RKHQ�DQG�&RUUDO��-�6OHHS�'LVRUG�7KHU����������
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�WKRXJK�ELSRODU�VXEW\SH�ZDV�QRW�PHQWLRQHG���SDWLHQWV�PD\�VXIIHU�IURP
ERUGHUOLQH� SHUVRQDOLW\� RUJDQL]DWLRQ� �%32��� SV\FKRVLV�� QHXURVLV� DQG
HYHQ� D� QRUPDO� SHUVRQDOLW\�� 2QH� RI� WKH� DXWKRUV� RI� WKLV� VWXG\� �'&�
IRXQG�WKDW��LQ�FOLQLFDO�SV\FKLDWU\��RQH�RI�WKH�PRVW�GLIILFXOW�GLIIHUHQWLDO
GLDJQRVLV�LV�EHWZHHQ�%32�K\SRPDQLF�F\FORWK\PLF�VXEW\SHV�DQG�W\SH�,
RU�,,�ELSRODU�GLVRUGHU�ZLWK�VHYHUH�LPSXOVLYLW\��DIIHFWLYH�LQVWDELOLW\�DQG
FKDRWLF� UHODWLRQVKLSV� WKDW� FRQWLQXH� DIWHU� UHPLVVLRQ� RI� HDFK� DFXWH
HSLVRGH�>��@�

7KLV� UHVHDUFK� LV� D� SUHOLPLQDU\� DWWHPSW� WR� HVWDEOLVK� FRUUHODWLRQV
EHWZHHQ�F\FOLF�DIIHFWLYH�GLVRUGHUV�DQG�DOO�D[LV�,,�GLVRUGHUV��(VWDEOLVKLQJ
WKH� UHODWLRQVKLS� EHWZHHQ� FKDUDFWHU� WUDLWV� DQG� SV\FKRSDWKRORJLFDO
FRQGLWLRQV� PD\� EH� LPSRUWDQW� IURP� WKH� IROORZLQJ� SRLQWV� RI� YLHZ�� ��
SUHGLFWLRQ�� ��� IRUP� DQG� GXUDWLRQ� RI� SV\FKRWKHUDSHXWLF� DQG
SV\FKRSKDUPDFRORJLFDO� WUHDWPHQW�� ��� SUHYHQWLRQ� RI� FRPSOLFDWLRQV
GXULQJ�WUHDWPHQW��VXLFLGH��SV\FKRWLF�HSLVRGHV��VHYHUH�UHJUHVVLRQV���DQG
��� WKH� WUHDWPHQW� RI� SDWLHQWV� ZLWK� D� GLDJQRVLV� RQ�$[LV� ,� XVXDOO\� KDYH
PRUH�FRPSOLFDWLRQV�ZKHQ�DFFRPSDQLHG�E\�DQ�$[LV�,,�GLVRUGHU�>��@�

0HWKRGV
7KH� IROORZLQJ� LV� D� SURVSHFWLYH�� REVHUYDWLRQDO� DQG� FURVV�VHFWLRQDO

VWXG\�RI�SDWLHQWV�GLDJQRVHG�ZLWK�ELSRODU�GLVRUGHU�LQ�WZR�KHDOWK�FHQWHUV
LQ� WKH� FLW\� RI� %XHQRV� $LUHV�� %RUGD� +RVSLWDO� DQG� ,WDOLDQ� +RVSLWDO
EHWZHHQ�6HSWHPEHU������DQG�-XQH������

,QFOXVLRQ�FULWHULD�����SDWLHQWV�RI�HLWKHU�VH[�EHWZHHQ����DQG����\HDUV
ROG�� DQG� ��� SDWLHQW� VWLOO� XQGHUJRLQJ� RXWSDWLHQW� WUHDWPHQW� ZLWK� D
SUHVXPHG�GLDJQRVLV�RI�UHFXUUHQW�DIIHFWLYH�GLVRUGHUV��XQLSRODU��ELSRODU�
PL[HG�DQG�UDSLG�F\FOLQJ���([FOXVLRQ�FULWHULD�����SDWLHQWV�ZLWK�HYLGHQFH
RU� FOLQLFDO� KLVWRU\� RI� RUJDQLF� PHQWDO� GLVRUGHU� DFFRUGLQJ� WR� '60�,9
70�� ��� SDWLHQWV� ZKR� SUHVHQWHG� ZLWK� VXEVWDQFH� DQG�RU� DOFRKRO� XVH
GLVRUGHU�DW�WKH�WLPH�RI�WKH�VWXG\�GLDJQRVLV�����SDWLHQWV�GLDJQRVHG�ZLWK
G\VWK\PLD� DQG� ��� SDWLHQWV� ZKR� UHIXVHG� WR� FRPSOHWH� WKH� LQIRUPHG
DJUHHPHQW�� 3DWLHQWV� ZLWK� LQFRPSOHWH� TXHVWLRQQDLUH� GDWD� �Q ��� ZHUH
UHPRYHG�IURP�WKH�VWDWLVWLFDO�DQDO\VLV�

7KH� 6WUXFWXUHG� &OLQLFDO� ,QWHUYLHZ� IRU� '60�,9� $[LV� ,� 'LVRUGHUV
8VHUvV�*XLGH�&OLQLFDO��9HUVLRQ��6&,'�,��ZDV�XVHG�DV�D�VFUHHQLQJ�DQG

GLDJQRVWLF� WRRO�� ,Q� WKH� VHFRQG� SKDVH� RI� WKH� VWXG\�� WKH� 6WUXFWXUHG
&OLQLFDO�,QWHUYLHZ�IRU�'60�,9�D[LV�,,�3HUVRQDOLW\�'LVRUGHUV��6&,'�,,�
ZDV� XVHG� LQ� RUGHU� WR� W\SLI\� WKH� SRVVLEOH� SHUVRQDOLW\� GLVRUGHU� �ERWK
LQWHUYLHZ� ZHUH� WUDQVODWHG� WR� 6SDQLVK� DQG� YDOLGDWHG� YHUVLRQ� DSSOLHG�
>�����@��$W� WKH� WLPH�RI� DVVHVVPHQW�� DOO� GHPRJUDSKLFV� DQG�PHGLFDWLRQ
LQIRUPDWLRQ�ZHUH�UHFRUGHG�RQ�D�VHSDUDWH�VKHHW�

(DFK�LQWHUYLHZ�ZDV�FRQGXFWHG�E\�SV\FKLDWULVWV�WUDLQHG�LQ�WKH�XVH�RI
DVVHVVPHQW�WRROV�DQG�H[SHULHQFHG�LQ�WUHDWLQJ�SDWLHQWV�ZLWK�SHUVRQDOLW\
GLVRUGHU��7KH�LQWHUYLHZV�ZHUH�VXSHUYLVHG�E\�D�SULQFLSDO�LQYHVWLJDWRU�WR
DYRLG�PLVXQGHUVWDQGLQJV�DQG�WR�PDNH�WKH�ILQDO�IRUPV�

9DULDEOHV�FRQVLGHUHG�LQ�WKH�DQDO\VLV�ZHUH��DJH��JHQGHU��W\SH�RI�$[LV�,
GLVRUGHU� �UHFXUUHQW�GHSUHVVLYH�GLVRUGHU��ELSRODU�GLVRUGHU� W\SH� ,��PRVW
UHFHQW� PDQLF� RU� GHSUHVVLYH� HSLVRGH�� ELSRODU� GLVRUGHU� W\SH� ,,�� PRVW
UHFHQW� K\SRPDQLF� RU� GHSUHVVLYH� HSLVRGH�� ELSRODU� GLVRUGHU� W\SH� ,�
XQVSHFLILHG��DQG�UHFXUUHQW�XQLSRODU�GLVRUGHU���W\SH�RI�$[LV�,,�GLVRUGHU
DQG�SKDUPDFRORJLF�WUHDWPHQW��WKLV�ODVW�YDULDEOH�ZDV�QRW�LOOXVWUDWHG�DQG
VXEVHTXHQWO\�ZDV�QRW�SDUW�RI�WKH�UHVHDUFK�REMHFWLYHV��

7KH� GDWD� ZHUH� HQWHUHG� LQ� DQ� ([FHO� 0LFURVRIW� ����� VSUHDGVKHHW
�YHUVLRQ�����������DQG�ZHUH�DQDO\]HG�XVLQJ�WKH�VWDWLVWLFDO�SDFNDJH�(SL
,QIR� ����� YHUVLRQ� ������ �&'&� DQG� :+2��� )RU� DOO� YDULDEOHV�� WKH
GLVWULEXWLRQ�RI�IUHTXHQFLHV�DQG�RU�SHUFHQWDJHV�ZDV�HVWDEOLVKHG�UHODWLYH
WR� WKH� WRWDO� QXPEHU� RI� FDVHV�� 6WDWLVWLFDO� DQDO\VLV� FRQVLVWHG� RI� D
TXDQWLWDWLYH� DQDO\VLV� IURP� PHDVXUHV� RI� FHQWUDO� WHQGHQF\� DQG
GLVSHUVLRQ�� \LHOGLQJ� SURSRUWLRQV�� DYHUDJHV�� UDQJHV�� PHGLXP� RU
VWDQGDUG� GHYLDWLRQ� DV� DSSURSULDWH� IRU� HDFK� YDULDEOH� VWXGLHG�� 6PLWK
6WDWLVWLFDO�3DFNDJH��Y��������������ZDV�XVHG� IRU�DQDO\VLV�RI�FRQILGHQFH
LQWHUYDOV�

5HVXOWV
7KH�VWXG\�JURXS�LQFOXGHG����SDWLHQWV��RI�ZKRP������Q ����&, ����

WR�������ZHUH�IHPDOH�DQG������Q ����&, �����WR�������ZHUH�PDOH��7KH
SDWLHQWV�ZHUH�DJHG�EHWZHHQ����DQG����\HDUV�ZLWK�D�PHDQ�RI����s������
\HDUV�

'LDJQRVLV )UHTXHQF\

%3'��'HSUHVVLYH�7\SH�,��1 ����,& ��������� ������

%3'��0DQLF�7\SH�,���1 ����,& ���������� ������

%3'��0L[�7\SH�,���1 ���,& ����������� �����

%3'��7\SH�,�+\SRPDQLDF���1 ���,& ���������� �����

%3'��7\SH�,�1RW�6SHFLILHG���1 ���,& ���������� �����

%3'��'HSUHVVLYH�7\SH�,,���1 ���,& ���������� ������

%3'��7\SH�,,�+\SRPDQLDF���1 ���,& ������ �����

'3'��5HFXUULQJ���1 ���,& ����������� �����

7DEOH����3HUFHQWDJH�RI�SDWLHQWV�ZLWK�UHFXUUHQW�DIIHFWLYH�GLVRUGHUV�

2I�WKH�SDWLHQWV����������Q ����&, �����WR�������ZHUH�GLDJQRVHG�DV
W\SH� ,� %'� ZLWK� WKH� PRVW� UHFHQW� HSLVRGH� EHLQJ� D� GHSUHVVLYH� VWDWH�
7ZHQW\�VHYHQ�SHUFHQW��Q ����&, �����WR�������UHFHLYHG�D�GLDJQRVLV�RI
%'�,�ZLWK�WKH�PRVW�UHFHQW�HSLVRGH�EHLQJ�D�PDQLF�VWDWH��2QO\�����Q ��
&, ������� WR� ������ SUHVHQWHG� ZLWK� WKH� PRVW� UHFHQW� HSLVRGH� EHLQJ� D

PL[HG� VWDWH��)LQDOO\�� RQO\�RQH�SDWLHQW�GLVSOD\HG�ZLWK� WKH�PRVW� UHFHQW
HSLVRGH�EHLQJ�K\SRPDQLF�DQG�RQH�SDWLHQW�KDG�DQ�XQVSHFLILHG�HSLVRGH
�&, ������������ IRU� HDFK���2I� WKH�SDWLHQWV����������Q ���&, ������ WR
������ZHUH�GLDJQRVHG�DV�W\SH�,,�%'�ZLWK�WKH�PRVW�UHFHQW�HSLVRGH�EHLQJ
GHSUHVVLYH�DQG�WKUHH�SDWLHQWV�PRVW�UHFHQWO\�KDG�D�K\SRPDQLF�HSLVRGH

&LWDWLRQ� &RKHQ�'��&RUUDO�5��������&DQ�5HVHDUFK�&RQILUP�3V\FKRSDWKRORJLFDO�6XEW\SHV�DQG�5HODWLRQVKLS�EHWZHHQ�5HFXUUHQW�0RRG�'LVRUGHUV
DQG�3HUVRQDOLW\�'LVRUGHUV"��-�6OHHS�'LVRUG�7KHU���������GRL��������������������������
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�&, ������� WR� ������� (LJKW� SHUFHQW� �Q ��� &, ������������� UHFHLYHG� D
GLDJQRVLV�RI�UHFXUUHQW�GHSUHVVLYH�GLVRUGHU��XQLSRODU�GHSUHVVLRQ���'DWD
FDQ�EH�YLHZHG�LQ�7DEOH���DQG�JUDSKLF�EDU����)LJXUH����

)LJXUH����3HUFHQWDJH�RI�SDWLHQWV�ZLWK�UHFXUUHQW�DIIHFWLYH�GLVRUGHUV�

5HJDUGLQJ� SHUVRQDOLW\� GLVRUGHUV�� QHDUO\� ���� �Q ���� &, ����� WR
������GLG�QRW�GLVSOD\� D�SHUVRQDOLW\�GLVRUGHU��ZKLOH� ����ZHUH�SRVLWLYH
IRU�DQ\�SHUVRQDOLW\�GLVRUGHU��Q ����&, �����WR��������$ERXW�����RI�WKH
SDWLHQWV� SRVLWLYH� IRU� D[LV� ,,� GLVRUGHUV� �Q ���� &, ����� WR� ������ KDG
FRPRUELGLW\�ZLWK�RWKHU�GLVRUGHUV�RQ�D[LV�,,�

'LDJQRVLV )UHTXHQF\

:LWKRXW�3'��1 ����,& ��������� ������

:LWK�3'��1 ����,& ��������� ������

'HSHQGHQW��1 ���,& ���������� ������

/LPLW��1 ���,& ���������� ������

+LVWULRQLF��1 ���,& ���������� ������

2EVHVVLYH�&RPSXOVLYH��1 ���,& ���������� ������

1DUFLVVLVWLF��1 ���,& ����� �����

$YRLGDQW��1 ���,& ���� �����

6FKL]RW\SDO��1 ���,& ���� �����

1RW�6SHFLILHG��1 ���,& ���� �����

7DEOH����(VWLPDWHG�SHUFHQWDJH�RI�SDWLHQWV�ZLWK�SHUVRQDOLW\�GLVRUGHU�LQ
SDWLHQWV�ZKR�KDG�UHFXUUHQW�DIIHFWLYH�GLVRUGHUV�

$PRQJ� WKRVH�ZKR�KDG�RQO\�RQH�GLDJQRVLV�� WKH�PDMRULW\�SUHVHQWHG
ZLWK� D� GHSHQGHQW� SHUVRQDOLW\� GLVRUGHU� ������Q ���&, ������ WR� ������
IROORZHG� E\� ����ZLWK� %3'� �Q ��� &, ������ WR� ������� ���� HDFK� ZLWK
KLVWULRQLF�DQG�REVHVVLYH�FRPSXOVLYH�GLVRUGHU��Q ���&, �����WR������DQG
ILQDOO\������ZLWK�QDUFLVVLVW�GLVRUGHU��Q ���&, ������WR��������2QO\�RQH
SDWLHQW� KDG� DYRLGDQW� RU� VFKL]RW\SDO� RU� XQVSHFLILHG� GLVRUGHU� �Q ��
&, ������ WR� �������'DWD� FDQ� EH� YLHZHG� LQ� 7DEOH� �� DQG� JUDSKLF� EDU� �
�)LJXUH����

)LJXUH����(VWLPDWHG�SHUFHQWDJH�RI�SDWLHQWV�ZLWK�SHUVRQDOLW\�GLVRUGHU
LQ�SDWLHQWV�ZKR�KDG�UHFXUUHQW�DIIHFWLYH�GLVRUGHUV�

'LVFXVVLRQ
$�KLJK�SHUFHQWDJH�RI�SHUVRQDOLW\�GLVRUGHUV�ZHUH� IRXQG� LQ�SDWLHQWV

ZKR� ZHUH� LQ� FRPSOHWH� RU� SDUWLDO� UHPLVVLRQ� RI� UHFXUUHQW� DIIHFWLYH
GLVRUGHUV� DFFRUGLQJ� WR� '60�,9� 70� GLDJQRVWLF� FULWHULD�� 7KLV� GDWD� LV
JHQHUDOO\� FRQVLVWHQW�ZLWK� FXUUHQW� OLWHUDWXUH� UHYLHZV��$�KLJK�GHJUHH�RI
YDULDELOLW\� LQ� WKH� UDWHV� RI� FRPRUELGLW\� LV� VLPLODU� WR� RXU� ILQGLQJV�ZLWK
WKH�ODUJHVW�DVVRFLDWLRQ�LQ�FOXVWHU�&�$[LV�,,�GLVRUGHUV��7KLV�LV�HVSHFLDOO\
WUXH�IRU�GHSHQGHQW�SHUVRQDOLW\�GLVRUGHU�DQG�%3'��7DEOH���DQG�JUDSKLF
EDU�RI�)LJXUH�����7KLV�DVVRFLDWLRQ�PD\�KDYH�D�YDULHW\�RI�SUHGLVSRVLQJ
IDFWRUV� LQFOXGLQJ�� D��QHXURELRORJLFDO� �LQFOXGLQJ� WKH�ZHOO�NQRZQ�VOHHS
GLVRUJDQL]DWLRQ�LQ�DIIHFWLYH�GLVRUGHUV���E��JHQHWLF��DV�D�GLDWKHVLV�WRZDUG
DIIHFWLYH��LPSXOVLYH�DQG�LQWHUSHUVRQDO�UHODWLRQVKLSV�RU�DV�D�SHUVRQDOLW\
WUDLW�DPRQJ�YDULRXV�DIIHFWLYH�GLVRUGHUV���F��SV\FKRVRFLDO��G��OLIH�VSHFLDO
F\FOH� SHULRG� LQ� ZRPHQ� OLNH� SRVWSDUWXP� >��@� DQG� G�� D� FRPELQDWLRQ
UHVXOWLQJ� LQ�WKH� LQWHUDFWLRQ�RI� WKHVH� IDFWRUV�>��@��:H�K\SRWKHVL]H� WKDW
SRLQWV�E��F�DQG�FRXOG�EH�UHODWHG�WR�%'�LQ�SDUHQWV�DQG�WKH�WHQGHQF\�RI
WKHLU� RIIVSULQJV� WR� VKRZ� PRUH� VOHHS� SUREOHPV�� DJJUHVVLYH� EHKDYLRU�
$'+'�GLDJQRVLV�DQG�HPRWLRQDO�UHDFWLYLW\�DOO� IHDWXUHV� WKDW�FRXOG�DOVR
EH� UHODWHG� WR� SHUVRQDOLW\� GLVRUGHUV� WUDLWV� LQ� DGROHVFHQFH�� WKH� NQRZQ
RQVHW�RI�%'�>��@�

,Q� WKH� VXEJURXS� RI� SDWLHQWV� ZLWK� PRRG� GLVRUGHUV� ZLWKRXW
SHUVRQDOLW\�GLVRUGHUV��D�ILJXUH�FORVH�WR�����LQ�RXU�UHVHDUFK��LW�FRXOG�EH
FRQVLGHUHG� SDUW� RI� WKH� QHXURELRORJLFDO� GRPLQDQFH� K\SRWKHVLV�
$IIHFWLYH� GLVRUGHUV� FRXOG� EH� DQ� H[DPSOH� RI� VHYHUH� HPRWLRQDO
GHUHJXODWLRQ� DQG� VRPHWLPHV� FRYHU� WKH� FRJQLWLYH� GLPHQVLRQ�� 6R� WKH
ROGHU�WHUP��PDQLF�GHSUHVVLYH�SV\FKRVLVͧ�LV�VWLOO�XVHIXO�>��@�

,Q� WKLV� SDSHU�� ZH� VXJJHVW� WKH� KLJK� FRUUHODWLRQ� UHVSRQGV� WR� D� KLJK
LQGH[�RI�$[LV�,��$[LV�,,�DVVRFLDWLRQ��)URP�D�WKHRUHWLFDO�SRLQW�RI�YLHZ��D
UHODWLRQVKLS� FDQ� EH� HVWDEOLVKHG� EHWZHHQ� WKH� GHSUHVVLRQ� PRGHO

&LWDWLRQ� &RKHQ�'��&RUUDO�5��������&DQ�5HVHDUFK�&RQILUP�3V\FKRSDWKRORJLFDO�6XEW\SHV�DQG�5HODWLRQVKLS�EHWZHHQ�5HFXUUHQW�0RRG�'LVRUGHUV
DQG�3HUVRQDOLW\�'LVRUGHUV"��-�6OHHS�'LVRUG�7KHU���������GRL��������������������������
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LQYHVWLJDWHG�E\�%ODWW� >��@�DQG�VXEW\SHV�RI�SHUVRQDOLW\�GLVRUGHUV��%ODWW
FRQVLGHUV� WZR� HVVHQWLDO� SV\FKRSDWKRORJLFDO� FRQILJXUDWLRQV��ZKLFK� DUH
SUHVHQWHG� LQ� D� FRQWLQXRXV� RI� LPPDWXULW\� WRZDUGV� KLJKHU� OHYHOV� RI
SHUVRQDOLW\�LQWHJUDWLRQ��7KHVH�FRQILJXUDWLRQV�DUH�WKH�DQDFOLWLF�DQG�WKH
LQWURMHFWLYH�W\SHV�

,Q�WKH�ILUVW�W\SH��WKH�FHQWUDO�FRQIOLFW�LV�DERXW�WKH�QDWXUH�DQG�TXDOLW\
RI� LQWHUSHUVRQDO� UHODWLRQVKLSV�� $QDFOLWLF� SV\FKRSDWKRORJ\� GHULYHV
PDLQO\� IURP� GLIILFXOWLHV� LQ� DFKLHYLQJ� DQG� PDLQWDLQLQJ� GHHS� DQG
PHDQLQJIXO� UHODWLRQVKLSV�� &ULWLFDO� LV� ILQGLQJ� DSSURSULDWH� REMHFWV� WKDW
JLYH� LQWHJUDWLRQ� WR� WKH� VHOI� �ͦOLELGR� LV� VHHNLQJ� IRU� REMHFW� UDWKHU� WKDQ
LQVWLQFWXDO� JUDWLILFDWLRQͧ�� >��@�� $FFRUGLQJ� WR� %ODWW�� WKLV
SV\FKRSDWKRORJLFDO� SUHGLVSRVLWLRQ� FDQ� VSDQ� IURP� XQGLIIHUHQWLDWHG
VFKL]RSKUHQLD� WR�SHUVRQDOLW\�GLVRUGHUV� VXFK� DV�GHSHQGHQW�� ERUGHUOLQH
DQG�DQDFOLWLF�GHSUHVVLRQ��DEDQGRQ�GHSUHVVLRQ��>��@�

,Q� WKLV� VWXG\�� DSSUR[LPDWHO\� ���� RI� SDWLHQWV� KDYH� WKH� DQDFOLWLF
FRQILJXUDWLRQ�ZLWK�UHVSHFW�WR�SHUVRQDOLW\�GLVRUGHUV�DQG�LQ�D�PDMRULW\�RI
WKH�FDVHV�LW�LV�DVVRFLDWHG�ZLWK�VRPH�PRRG�GLVRUGHU��:H�VXJJHVW�WKDW�WKH
SHUVRQDOLW\� GLVRUGHU� LQ� WKLV� VLWXDWLRQ� ZRXOG� DOVR� EH� DVVRFLDWHG� ZLWK
ELRORJLFDO� SUHGLVSRVLWLRQ�� 7KH� GLVUXSWLRQ� RI� DWWDFKPHQW� �WKH
QHXURELRORJLFDO� XQGHUSLQQLQJ� RI� UHODWLRQVKLSV�� RU� WKHLU� LQHYLWDEOH
WUDQVIRUPDWLRQV�OHDGV�WKHVH�SDWLHQWV�WR�PRUH�GHSUHVVLRQ�RU�DV�D�GHIHQVH
KDYH� PDQLF�� K\SRPDQLF� HSLVRGHV�� ,Q� WKH� ODWWHU� VLWXDWLRQ�� WKHUH� LV� D
WHQGHQF\� WR� FRQILUP�� DW� OHDVW� WKHRUHWLFDOO\� .OHLQLDQ� K\SRWKHVL]HV� WKH
RFFXUUHQFH� RI� PDQLD� DV� D� GHIHQVH� DJDLQVW� GHSUHVVLRQ� DQG� REMHFW
GHSHQGHQF\� >�����������@� DQWLFLSDWHV� WKLV� FRQILJXUDWLRQ� DQG� LWV
UHODWLRQVKLS�WR�WKH�EOXHV��+H�FRQVLGHUV�WKUHH�IXQGDPHQWDO�SUHPLVHV�LQ
WKLV�FRQGLWLRQ�����REMHFW�ORVV�����DPELYDOHQFH��DQG����WKH�UHJUHVVLRQ�RI
WKH�OLELGR�WR�WKH�VHOI��,Q�VKRUW��DFFRUGLQJ�WR�%ODWWͤV�PRGHO��WKH�DQDFOLWLF
FRQILJXUDWLRQ� �LQFOXGLQJ� D� IRUP� RI� GHSUHVVLRQ�� LV� FKDUDFWHUL]HG� E\�
IHHOLQJV� RI� KRSHOHVVQHVV�� HPSWLQHVV� DQG� DEDQGRQ� DQ[LHWLHV� ZLWK
GHVSHUDWH�GHVLUH�WR�PDLQWDLQ�SK\VLFDO�HPRWLRQDO�FRQWDFW�ZLWK�REMHFWV�

,QVWHDG�� LQ� WKH� LQWURMHFWLYH� W\SH� RI� RUJDQL]DWLRQ� KDV� D� SDUWLFXODUO\
LQWHQVH� LQWHUHVW� DERXW� GHILQLQJ� SHUVRQDO� DQG� LQGLYLGXDO� DFKLHYHPHQW
DQG� WKH�PDLQWHQDQFH� RI� KLJKO\� GLIIHUHQWLDWHG� OLPLWV� RI� VHOI�UHVSHFW�� ,W
FRUUHODWHV� WR� %ODWW
V� VXEW\SH�� WKH� '60�,9� REVHVVLYH�FRPSXOVLYH
SHUVRQDOLW\�GLVRUGHU�DQG�WKH�QDUFLVVLVWLF�SHUVRQDOLW\�GLVRUGHU�VXEW\SH�
,Q�RXU�VWXG\��WKH�SUHYDOHQFH�RI�WKHVH�FOLQLFDO�IRUPV�ZDV�ORZHU������DQG
�������UHVSHFWLYHO\��

,Q�VXPPDU\��RXU�VWXG\�FRQILUPV�KLJK�UDWHV�RI�DVVRFLDWLRQ�EHWZHHQ
$[LV� ,� PRRG� GLVRUGHUV� DQG� $[LV� ,,� GLVRUGHUV� �SV\FKR�SDWKRORJLFDO
WUDLW���7KH�VHSDUDWLRQ�EHWZHHQ�WKH�D[HV�VKRXOG�EH�UHFRQVLGHUHG�EH\RQG
QHXURELRORJLFDO�HWLRORJLHV��5HFXUUHQW�DIIHFWLYH�GLVRUGHUV�DUH�DVVRFLDWHG
ZLWK� QRQ�LQWHJUDWHG� IRUPV� RI� UHODWLRQVKLSV� ZLWK� VLJQLILFDQW� RWKHUV�
DORQJ�ZLWK� GLIILFXOWLHV� LQ�PDLQWDLQLQJ� VHOI�HVWHHP� DQG� SUREOHPV�ZLWK
VHOI�RWKHU� GLIIHUHQWLDWLRQ� �DQDFOLWLF� DQG� LQWURMHFWLYH� SDWKRORJ\
UHVSHFWLYHO\��� 7KHVH� UHVXOWV� VKRXOG� EH� WDNHQ� DV� SUHOLPLQDU\� ILQGLQJV
PDLQO\�GXH�WR�����ORZ�QXPEHU�RI�FDVHV�VWXGLHG��E��FURVV�VHFWLRQDO�UDWKHU
WKDQ� ORQJLWXGLQDO� REVHUYDWLRQ�� ��� DEVHQFH� RI� UDQGRPL]DWLRQ�� ��� QR
FRQWURO� JURXS�� ��� WKH� SURSRVHG� %ODWW� PRGHO� ZRXOG� QRW� H[SODLQ� DOO
PDQLF�K\SRPDQLF�HSLVRGHV�XQOHVV�WKH\�FDQ�EH�FRQVLGHUHG�DV�D�GHIHQVH
DJDLQVW�GHSUHVVLRQ�RU�SDLQIXO�DQG�XQVXFFHVVIXO�DWWHPSWV�WR�UHVWDUW�WKH
UHODWLRQ�ZLWK�WKH�REMHFW�LQ�IURQW�RI�D�WKUHDW�RI�DEDQGRQPHQW�LQ�DQDFOLWLF
RUJDQL]DWLRQ�

$FNQRZOHGJPHQW
7R�0DUW¯Q�5XL]��0�'���&LQWLD�3HUHLUD��3V\FK�DQG�&DUROLQD�9DLUR�IRU

SDWLHQWV�SURYLWLRQ�

5HIHUHQFHV
�� 6WUDZEULGJH� :-�� 'HOHJHU� 6�� 5REHUWV� 5(�� .DSODQ� *$� ������� 3K\VLFDO

DFWLYLW\�UHGXFHV�WKH�ULVN�RI�VXEVHTXHQW�GHSUHVVLRQ�IRU�ROGHU�DGXOWV��$P�-
(SLGHPLRO��������������

�� %HQD]]L� )� ������� $� UHODWLRQVKLS� EHWZHHQ� ELSRODU� ,,� GLVRUGHU� DQG
ERUGHUOLQH� SHUVRQDOLW\� GLVRUGHU"� 3URJ� 1HXURSV\FKRSKDUPDFRO� %LRO
3V\FKLDWU\���������������

�� )DQ� $+�� +DVVHOO� -� ������� %LSRODU� GLVRUGHU� DQG� FRPRUELG� SHUVRQDOLW\
SV\FKRSDWKRORJ\�� D� UHYLHZ� RI� WKH� OLWHUDWXUH�� -� &OLQ� 3V\FKLDWU\� ���
����������

�� .RHQLJVEHUJ�+:��+DUYH\�3'��0LWURSRXORX�9��6FKPHLGOHU�-��1HZ�$6��HW
DO�� ������� &KDUDFWHUL]LQJ� DIIHFWLYH� LQVWDELOLW\� LQ� ERUGHUOLQH� SHUVRQDOLW\
GLVRUGHU��$P�-�3V\FKLDWU\��������������

�� 3DULV�-��*XQGHUVRQ�-��:HLQEHUJ�,��������7KH�LQWHUIDFH�EHWZHHQ�ERUGHUOLQH
SHUVRQDOLW\�GLVRUGHU� DQG�ELSRODU� VSHFWUXP�GLVRUGHUV��&RPSU�3V\FKLDWU\
������������

�� 6WRQH� 0+� ������� 5HODWLRQVKLS� RI� ERUGHUOLQH� SHUVRQDOLW\� GLVRUGHU� DQG
ELSRODU�GLVRUGHU��$P�-�3V\FKLDWU\����������������

�� $PHULFDQ� 3V\FKLDWULF�$VVRFLDWLRQ��'LDJQRVWLF� DQG� 6WDWLVWLFDO�0DQXDO� RI
0HQWDO� 'LVRUGHUV�� ILIWK� (GLWLRQ�� $UOLQJWRQ�9$�� $PHULFDQ� 3V\FKLDWULF
$VVRFLDWLRQ������

�� 1HZ� $6�� 7ULHEZDVVHU� -�� &KDUQH\� '6� ������� 7KH� FDVH� IRU� VKLIWLQJ
ERUGHUOLQH�SHUVRQDOLW\�GLVRUGHU�WR�$[LV�,��%LRO�3V\FKLDWU\�������������

�� 6LHYHU� /-�� 'DYLV� ./� ������� $� SV\FKRELRORJLFDO� SHUVSHFWLYH� RQ� WKH
SHUVRQDOLW\�GLVRUGHUV��$P�-�3V\FKLDWU\����������������

��� $NLVNDO�+6��������&KURQLF�GHSUHVVLRQ��%XOO�0HQQLQJHU�&OLQ�������������

��� $NLVNDO�+6��������'HOLQHDWLQJ�LUULWDEOH�DQG�K\SHUWK\PLF�YDULDQWV�RI�WKH
F\FORWK\PLF� WHPSHUDPHQW�� 5HDVVHVVLQJ� SHUVRQDOLW\� GLVRUGHU� FRQVWUXFWV�
-RXUQDO�RI�3HUVRQDOLW\�'LVRUGHUV������������

��� $NLVNDO� +6� ������� 7KH� WHPSHUDPHQWDO� ERUGHUV� RI� DIIHFWLYH� GLVRUGHUV�
$FWD�3V\FKLDWU�6FDQG�6XSSO������������

��� $NLVNDO�+6� �������'\VWK\PLD�DQG�F\FORWK\PLD� LQ�SV\FKLDWULF�SUDFWLFH�D
FHQWXU\�DIWHU�.UDHSHOLQ��-�$IIHFW�'LVRUG�����������

��� $NWKDU�6��������4XHVW�IRU�$QVZHUV��1RUWKYDOH��-DVRQ�$URQVRQ�

��� .HUQEHUJ� 2)� ������� 7UDVWRUQRV� *UDYHV� GH� OD� 3HUVRQDOLGDG�� 0«[LFR�
0DQXDO�0RGHUQR�

��� 0DM�0�� 6DUWRULXV�1� �������'HSUHVVLYH�'LVRUGHUV�� ��QGHGQ��&KLFKHVWHU�
(QJODQG��-RKQ�:LOH\�	�6RQV�

��� $EUDKDP�.���������3VLFRDQ£OLVLV�&O¯QLFR��%XHQRV�$LUHV��/XPHQ�+RUP«�

��� )UHXG� 6� ������� 'XHOR� \� 0HODQFRO¯D�� ������ >����@��� 0DGULG�� %LEOLRWHFD
1XHYD�

��� *XQGHUVRQ�-*��:HLQEHUJ�,��'DYHUVD�07��.XHSSHQEHQGHU�.'��=DQDULQL
0&�� HW� DO�� ������� 'HVFULSWLYH� DQG� ORQJLWXGLQDO� REVHUYDWLRQV� RQ� WKH
UHODWLRQVKLS�RI�ERUGHUOLQH�SHUVRQDOLW\�GLVRUGHU�DQG�ELSRODU�GLVRUGHU��$P
-�3V\FKLDWU\����������������

��� -XGG� //�� 3DXOXV�0-�� 6FKHWWOHU� 3-�� $NLVNDO� +6�� (QGLFRWW� -�� HW� DO�� ������
'RHV� LQFRPSOHWH� UHFRYHU\� IURP� ILUVW� OLIHWLPH� PDMRU� GHSUHVVLYH� HSLVRGH
KHUDOG�D�FKURQLF�FRXUVH�RI�LOOQHVV"�$P�-�3V\FKLDWU\����������������

��� =DQDULQL� 0&�� )UDQNHQEXUJ� )5�� 'XER� ('�� 6LFNHO� $(�� 7ULNKD� $�� HW� DO�
������� $[LV� ,� FRPRUELGLW\� RI� ERUGHUOLQH� SHUVRQDOLW\� GLVRUGHU�� $P� -
3V\FKLDWU\����������������

��� )LUVW�0%�� 6SLW]HU� 5/�� *LEERQ�0��:LOOLDPV� -%� �������*X¯D� GHO� XVXDULR
SDUD� OD� HQWUHYLVWD� FO¯QLFD� HVWUXFWXUDGD� SDUD� ORV� WUDVWRUQRV� GHO� HMH� ,� GHO
'60�,9�YHUVLµQ�FO¯QLFD��6&,'�,���%DUFHORQD��0DVVRQ�

��� )LUVW�0%�� 6SLW]HU� 5/�� *LEERQ�0��:LOOLDPV� -%� �������*X¯D� GHO� XVXDULR
SDUD� OD� HQWUHYLVWD� FO¯QLFD� HVWUXFWXUDGD� SDUD� ORV� WUDVWRUQRV� GH� OD
SHUVRQDOLGDG�GHO�HMH�,,�GHO�'60�,9��6&,'�,,���%DUFHORQD��0DVVRQ�

��� 6WHYHQV�$:0��*RRVHQV�3--��+RRJHQGRRP�$:��.QRSSHUW�YDQ�GHU�.OHLQ
(0�� +RQLJ� $�� HW� DO�� �������� 7KH� HIIHFW� RI� VOHHS� GLVWXUEDQFH� GXULQJ
SUHJQDQF\� DQG� SHULQDWDO� SHULRG� RQ� SRVWSDUWXP� SV\FKRSDWKRORJ\� LQ
ZRPHQ�ZLWK�ELSRODU�GLVRUGHU��-�:RPHQͤV�+HDOWK�&DUH���������

��� 0F&UDH�3��&RVWD�3��������3HUVRQDOLW\�LQ�DGXOWKRRG��1HZ�<RUN��7KH
*XLOIRUG�3UHVV�

&LWDWLRQ� &RKHQ�'��&RUUDO�5��������&DQ�5HVHDUFK�&RQILUP�3V\FKRSDWKRORJLFDO�6XEW\SHV�DQG�5HODWLRQVKLS�EHWZHHQ�5HFXUUHQW�0RRG�'LVRUGHUV
DQG�3HUVRQDOLW\�'LVRUGHUV"��-�6OHHS�'LVRUG�7KHU���������GRL��������������������������
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