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Creativity and Psychopathology:  
A Shared Vulnerability Model

6KHOOH\�+�&DUVRQ��3K'�

-RKQ� )RUEHV� 1DVK�� PDWKHPDWLFLDQ�� 1REHO� 3UL]H� ZLQQHU��DQG� SHUVRQ� GLDJQRVHG� ZLWK� VFKL]RSKUHQLD�� ZDV� RQFH�
DVNHG� ZK\� KH� EHOLHYHG� WKDW� DOLHQV� IURP� RXWHU� VSDFH� KDG�
UHFUXLWHG� KLP� WR� VDYH� WKH�ZRUOG��+H� UHVSRQGHG�� ³EHFDXVH�
WKH� LGHDV� ,� KDG� DERXW� VXSHUQDWXUDO� EHLQJV� FDPH� WR� PH�
WKH� VDPH�ZD\� WKDW�P\�PDWKHPDWLFDO� LGHDV� GLG�� 6R� ,� WRRN�
WKHP� VHULRXVO\�´��� S� ��� �:KLOH� FUHDWLYH� LGHDV� PD\� FHUWDLQO\�
EH�SURGXFHG�E\�GHOLEHUDWH�PHQWDO�HIIRUW��1DVK¶V�VWDWHPHQW�
VXJJHVWV� WKDW�� DW� OHDVW� LQ� VRPH� LQVWDQFHV�� FUHDWLYH� LQVLJKW�
PD\� VKDUH� SKHQRPHQRORJLFDO� HOHPHQWV� ZLWK� SV\FKRWLF�
H[SHULHQFHV�� E\� DSSHDULQJ� WR� DUULYH� VXGGHQO\� DQG� IXOO\�
IRUPHG�LQWR�FRQVFLRXV�DZDUHQHVV�

%LRJUDSKLHV�RI�FUHDWLYH�SHRSOH��DQG�DQ�DUUD\�RI�HPSLULFDO�
VWXGLHV��SURYLGH�DQ�HYHU�JURZLQJ�FDWDORJXH�RI�HYLGHQFH�IRU�
D� UHODWLRQ� EHWZHHQ� FUHDWLYLW\� DQG� SV\FKRSDWKRORJ\�� 7KLV�
UHODWLRQ�DSSHDUV�WR�EH�EHVW�GHVFULEHG�E\�D�PRGHO�RI�VKDUHG�

ELRORJLFDO� YXOQHUDELOLW\�� *HQHWLF� YXOQHUDELOLW\� IDFWRUV��
UHODWHG�WR�WKH�IXQFWLRQLQJ�RI�'$�DQG���+7�LQ�WKH�SUHIURQWDO�
DQG� VXEFRUWLFDO� EUDLQ�� PD\� SUHGLVSRVH� FHUWDLQ� SHRSOH� WR�
H[SHULHQFH� DOWHUHG�PHQWDO� VWDWHV� WKDW� SURYLGH� DFFHVV� WR²
DQG�LQWHUHVW�LQ²DVVRFLDWLRQDO�PDWHULDO�W\SLFDOO\�¿OWHUHG�RXW�
RI�FRQVFLRXV�DZDUHQHVV�GXULQJ�QRUPDO�ZDNLQJ�VWDWHV��7KHVH�
YXOQHUDELOLW\� IDFWRUV� PD\� PDQLIHVW� WKHPVHOYHV� DV� VHYHUH�
SV\FKRSDWKRORJ\� RU� DV� FUHDWLYH� DELOLW\�� GHSHQGLQJ� RQ� WKH�
SUHVHQFH�RI�DGGLWLRQDO�FRJQLWLYH�IDFWRUV�WKDW�DFW�WR�SURWHFW�
D� SHUVRQ� IURP� WKH� PRVW� VHYHUH� FRQVHTXHQFHV� RI� PHQWDO�
GLVRUGHU�

,V�7KHUH�D�5HODWLRQ�%HWZHHQ�&UHDWLYLW\�DQG�
0HQWDO�,OOQHVV"

6FKRODUV� LQ� WKH�+XPDQLVW� WUDGLWLRQ�KDYH�YLHZHG�FUHDWLYLW\�
DV� DQ�DVSHFW�RI� WKH� IXOO\� IXQFWLRQLQJ�SHUVRQDOLW\� DQG�DV� D�

&UHDWLYLW\�LV�FRQVLGHUHG�D�SRVLWLYH�SHUVRQDO�WUDLW��+RZHYHU��KLJKO\�FUHDWLYH�SHRSOH�KDYH�
GHPRQVWUDWHG�HOHYDWHG�ULVN�IRU�FHUWDLQ�IRUPV�RI�SV\FKRSDWKRORJ\��LQFOXGLQJ�PRRG�GLVRUGHUV��
VFKL]RSKUHQLD�VSHFWUXP�GLVRUGHUV��DQG�DOFRKROLVP��$�PRGHO�RI�VKDUHG�YXOQHUDELOLW\�H[SODLQV�
WKH�UHODWLRQ�EHWZHHQ�FUHDWLYLW\�DQG�SV\FKRSDWKRORJ\��7KLV�PRGHO��VXSSRUWHG�E\�UHFHQW�
¿QGLQJV�IURP�QHXURVFLHQFH�DQG�PROHFXODU�JHQHWLFV��VXJJHVWV�WKDW�WKH�ELRORJLFDO�GHWHUPLQDQWV�
FRQIHUULQJ�ULVN�IRU�SV\FKRSDWKRORJ\�LQWHUDFW�ZLWK�SURWHFWLYH�FRJQLWLYH�IDFWRUV�WR�HQKDQFH�
FUHDWLYH�LGHDWLRQ��(OHPHQWV�RI�VKDUHG�YXOQHUDELOLW\�LQFOXGH�FRJQLWLYH�GLVLQKLELWLRQ��ZKLFK�DOORZV�
PRUH�VWLPXOL�LQWR�FRQVFLRXV�DZDUHQHVV���DQ�DWWHQWLRQDO�VW\OH�GULYHQ�E\�QRYHOW\�VDOLHQFH��DQG�
QHXUDO�K\SHUFRQQHFWLYLW\�WKDW�PD\�LQFUHDVH�DVVRFLDWLRQV�DPRQJ�GLVSDUDWH�VWLPXOL��7KHVH�
YXOQHUDELOLWLHV�LQWHUDFW�ZLWK�VXSHULRU�PHWD�FRJQLWLYH�SURWHFWLYH�IDFWRUV��VXFK�DV�KLJK�,4��
LQFUHDVHG�ZRUNLQJ�PHPRU\�FDSDFLW\��DQG�HQKDQFHG�FRJQLWLYH�ÀH[LELOLW\��WR�HQODUJH�WKH�UDQJH�
DQG�GHSWK�RI�VWLPXOL�DYDLODEOH�LQ�FRQVFLRXV�DZDUHQHVV�WR�EH�PDQLSXODWHG�DQG�FRPELQHG�WR�
IRUP�QRYHO�DQG�RULJLQDO�LGHDV�

&DQ�-�3V\FKLDWU\����������������±����

+LJKOLJKWV
�� &RJQLWLYH�V\VWHPV�WKDW�XQGHUOLH�FUHDWLYH�LGHDWLRQ�PD\�EH�GHSHQGHQW�SULPDULO\�RQ�

LUUHJXODULWLHV�LQ�ERWK�VHURWRQLQ�DQG�GRSDPLQH�QHXURWUDQVPLWWHU�V\VWHPV�

�� &UHDWLYH�SHRSOH�PD\�GHSHQG�RQ�YXOQHUDELOLW\�IDFWRUV�WR�HQKDQFH�WKHLU�ZRUN�

�� $V�FUHDWLYLW\�DQG�SV\FKRSDWKRORJ\�PD\�EH�GLIIHUHQW�RXWFRPHV�RI�ELRORJLFDO�
YXOQHUDELOLW\�IDFWRUV��DUW��PXVLF��RU�ZULWLQJ�WKHUDSLHV�PD\�LPSURYH�V\PSWRPV�RI�
SV\FKRSDWKRORJ\�E\�LQFUHDVLQJ�SURWHFWLYH�IDFWRUV�DVVRFLDWHG�ZLWK�FUHDWLYLW\�

.H\�:RUGV��DOFRKROLVP��FUHDWLYH�DFKLHYHPHQW��ELSRODU��FUHDWLYLW\��GLYHUJHQW�WKLQNLQJ��
JHQHWLFV��,4��ODWHQW�LQKLELWLRQ��QRYHOW\�VHHNLQJ��SV\FKRVLV�SURQHQHVV��VFKL]RW\S\



���7KH�&DQDGLDQ�-RXUQDO�RI�3V\FKLDWU\��9RO�����1R����0DUFK�������:

&UHDWLYLW\�DQG�3V\FKRSDWKRORJ\���$�6KDUHG�9XOQHUDELOLW\�0RGHO

IDFHW�RI�VHOI�DFWXDOL]DWLRQ���0DVORZ��GHVFULEHG�WKH�FUHDWLYH�
SHUVRQ�DV�RQH�ZKR�ZDV�OLYLQJ�D�IXO¿OOHG�OLIH��2WKHUV�KDYH�
QRWHG�WKDW�FUHDWLYLW\�LV�FRUUHODWHG�ZLWK�GHVLUDEOH�SHUVRQDOLW\�
FRQVWUXFWV�� VXFK� DV� RSHQQHVV� WR� H[SHULHQFH� DQG� VHOI�
FRQ¿GHQFH���&UHDWLYLW\� LV�D�KLJKO\�YDOXHG�WUDLW� LQ�¿HOGV�DV�
GLYHUVH�DV�EXVLQHVV���VSRUWV���DQG�WKH�PLOLWDU\���DV�ZHOO�DV�WKH�
DUWV�DQG�VFLHQFHV��'HVSLWH�WKH�DVVRFLDWLRQ�RI�FUHDWLYLW\�ZLWK�
GHVLUDEOH�SHUVRQDO�IHDWXUHV��WKH�WHQGHQF\�IRU�FUHDWLYH�SHRSOH�
WR�VXIIHU�IURP�PHQWDO�LOOQHVV�KDV�EHHQ�QRWHG�VLQFH�WKH�WLPH�
RI� WKH� DQFLHQW�*UHHNV�� 3ODWR�� IRU� H[DPSOH�� VXJJHVWHG� WKDW�
SRHWV�� SKLORVRSKHUV�� DQG�GUDPDWLVWV� VXIIHUHG� IURP�³GLYLQH�
PDGQHVV´��� S� ��� ZKLOH� $ULVWRWOH� ZDV� DPRQJ� WKH� ¿UVW� WR�
DVVRFLDWH�SRHWV�ZLWK�PHODQFKROLD��

(PSLULFDO� HYLGHQFH� IRU� WKH� FRQQHFWLRQ� EHWZHHQ� FUHDWLYLW\�
DQG� SV\FKRSDWKRORJ\� EHJDQ� WR� HPHUJH� LQ� WKH� ODWWHU� KDOI�
RI� WKH� ODVW� FHQWXU\��ZKHQ� �� VHSDUDWH� VWXGLHV� UHSRUWHG� WKDW�
WKH� FKLOGUHQ� RI� PRWKHUV� ZLWK� VFKL]RSKUHQLD� ZHUH� IRXQG�
WR� EH�PRUH� FUHDWLYH� WKDQ� WKH� FKLOGUHQ� RI�PDWFKHG� FRQWURO�
VXEMHFWV������ 6XFK� ¿QGLQJV� SURPSWHG� D� QHZ� JHQHUDWLRQ�
RI� UHVHDUFKHUV� WR� HPSLULFDOO\� H[DPLQH� WKH� LQFLGHQFH� RI�
SV\FKRSDWKRORJ\� ZLWKLQ� WKH� SRSXODWLRQ� RI� KLJK� FUHDWLYH�
DFKLHYHUV�� ,Q� JHQHUDO�� WKLV� UHVHDUFK� KDV� QRWHG� D� KLJKHU�
ULVN�IRU���W\SHV�RI�GLVRUGHUV�DPRQJ�FUHDWLYH�SHRSOH��PRRG�
GLVRUGHUV� �HVSHFLDOO\� ELSRODU� VSHFWUXP� GLVRUGHUV��� 66'V��
DQG�VXEVWDQFH�DEXVH�GLVRUGHUV�

&UHDWLYLW\�DQG�0RRG�'LVRUGHUV
,Q� WKH� ����V�� �� VWXGLHV� EDVHG� RQ� PRGHUQ� GLDJQRVWLF�
PHWKRGV�LQGLFDWHG�WKDW�SURPLQHQW�FUHDWLYH�SHRSOH�LQFXUUHG�
D� JUHDWHU� ULVN� IRU�PRRG� GLVRUGHUV� WKDQ� WKHLU� OHVV� FUHDWLYH�
FRXQWHUSDUWV�� $QGUHDVHQ��� FRPSDUHG� ZULWHUV� IURP� WKH�
SUHVWLJLRXV� ,RZD�:ULWHUV�:RUNVKRS� DQG� WKHLU� ¿UVW�GHJUHH�
UHODWLYHV�WR�D�PDWFKHG�FRQWURO�JURXS��6KH�IRXQG�WKDW�IXOO\�
����RI�WKH�ZULWHUV�KDG�VXIIHUHG�IURP�D�PRRG�GLVRUGHU��DQG�
WKDW� WKH� ZULWHUV� ZHUH� �� WLPHV� PRUH� OLNHO\� WR� VXIIHU� IURP�
%'�WKDQ� WKH�FRQWURO�VXEMHFWV��$QGUHDVHQ���DOVR� IRXQG� WKDW�
ERWK�PRRG�GLVRUGHUV�DQG�FUHDWLYH�LQWHUHVWV�WHQGHG�WR�UXQ�LQ�
IDPLOLHV�� FRQFOXGLQJ� WKDW� ³DIIHFWLYH�GLVRUGHU�PD\�EH�ERWK�
D�µKHUHGLWDU\�WDLQW¶�DQG�D�KHUHGLWDU\�JLIW�´S������0HDQZKLOH��
-DPLVRQ���FRPSDUHG�DZDUG�ZLQQLQJ�DUWLVWV�DQG�SRHWV�IURP�
WKH�8QLWHG�.LQJGRP� WR� SRSXODWLRQ� QRUPV� DQG� IRXQG� WKDW�
WKH\�ZHUH�PRUH� WKDQ��� WLPHV�PRUH� OLNHO\� WR�EH�GLDJQRVHG�
ZLWK� DQ\� PRRG� GLVRUGHU� DQG� �� WLPHV� PRUH� OLNHO\� WR� EH�
GLDJQRVHG� ZLWK� %'�� 6KH� IXUWKHU� UHSRUWHG� WKDW� UDWHV� RI�
FUHDWLYH�SURGXFWLYLW\� VHHPHG�DVVRFLDWHG�ZLWK�XSVZLQJV� LQ�
PRRG�ERWK� LQ�GLVRUGHUHG� DQG� LQ�QRQGLVRUGHUHG� VXEMHFWV����
-DPLVRQ��SURSRVHG�WKDW�WKHVH�XSVZLQJV�LQFUHDVHG�DFWLYDWLRQ�
RI�DVVRFLDWLRQDO�QHWZRUNV�DQG�HQKDQFHG�VHQVRU\�H[SHULHQFH��
ERWK�RI�ZKLFK�DUH�LPSRUWDQW�IRU�FUHDWLYLW\�

7ZR� LQÀXHQWLDO� VWXGLHV� H[DPLQHG� PRRG� V\PSWRPV� LQ�
GHFHDVHG� FUHDWLYH� OXPLQDULHV�� UHQGHULQJ� SV\FKLDWULF�
GLDJQRVHV� EDVHG� RQ� DYDLODEOH� ELRJUDSKLFDO� VRXUFHV�� 3RVW���
VWXGLHG� WKH� OLYHV� RI� ���� ZRUOG�IDPRXV� PHQ� LQ� GLIIHUHQW�
FUHDWLYH�SURIHVVLRQDO�FDWHJRULHV��8VLQJ�JHQHUDO�SRSXODWLRQ�
GHPRJUDSKLFV�DV�FRQWURO�VXEMHFWV��KH�IRXQG�WKDW�KLV�VXEMHFWV��
LQ�DOO�SURIHVVLRQDO�FDWHJRULHV��GHPRQVWUDWHG�KLJKHU�UDWHV�RI�
XQGLIIHUHQWLDWHG� PRRG� GLVRUGHU�� /XGZLJ���� DQDO\]LQJ� WKH�
ELRJUDSKLHV�RI�PRUH�WKDQ������GHFHDVHG�OXPLQDULHV��IRXQG�
VLJQL¿FDQWO\� KLJKHU� UDWHV� RI� SV\FKRSDWKRORJ\�� LQFOXGLQJ�
PRRG�GLVRUGHUV��DPRQJ�SHRSOH�LQ�WKH�FUHDWLYH�DUWV��DUWLVWV��
PXVLFDO� FRPSRVHUV� DQG� SHUIRUPHUV�� DQG� ZULWHUV�� WKDQ�
DPRQJ�WKRVH�SXUVXLQJ�RWKHU�SURIHVVLRQV�

:KLOH� WKHVH� VWXGLHV� LQGLFDWHG� D� FRQQHFWLRQ� EHWZHHQ�
FUHDWLYLW\�DQG�PRRG�GLVRUGHUV��5LFKDUGV�HW�DO���IRXQG�WKDW�WKH�
GHJUHH�RI�G\VIXQFWLRQ�ZDV�DQ�LPSRUWDQW�FRPSRQHQW�RI�WKLV�
FRQQHFWLRQ��7KH\�QRWHG�WKDW�VXEMHFWV�ZLWK�F\FORWK\PLD�DQG�
WKH�¿UVW�GHJUHH�UHODWLYHV�RI�VXEMHFWV�ZLWK�PDQLF�GHSUHVVLRQ�
�%'��KDG�KLJKHU�FUHDWLYLW\�VFRUHV�WKDQ�HLWKHU�QRQGLVRUGHUHG�
FRQWURO� VXEMHFWV�RU� WKH� VXEMHFWV�ZLWK�%'� WKHPVHOYHV��7KH�
DXWKRUV� FRQFOXGHG� WKDW� HLWKHU� KHUHGLWDU\� ULVN� RU� PLOGHU��
VXEFOLQLFDO� YDULDWLRQV� RI� ELSRODU� SDWKRORJ\� PD\� HQKDQFH�
FUHDWLYLW\�� EXW� WKDW� IXOO�EORZQ� %'� PD\� LQWHUIHUH� ZLWK�
FUHDWLYH� DFWLYLW\²D� VHW� RI� FRQFOXVLRQV� NQRZQ� DV� WKH�
LQYHUWHG�8�K\SRWKHVLV�RI�FUHDWLYLW\�DQG�SV\FKRSDWKRORJ\���

,Q� JHQHUDO�� UHVHDUFK� RQ� FUHDWLYLW\� DQG� PRRG� GLVRUGHUV�
VXJJHVWV��
���FUHDWLYH�SHRSOH�PD\�FDUU\�D�ULVN�IRU�%'�WKDW�LV�JUHDWHU�
WKDQ�WKDW�RI�WKH�JHQHUDO�SXEOLF���±���

���PLOG�IRUPV�RI�ELSRODU�SDWKRORJ\�RU�JHQHWLF�ULVN�IRU�
%'�DUH�PRUH�EHQH¿FLDO�WR�FUHDWLYH�RXWSXW�WKDQ�PRUH�
VHYHUH�IRUPV�RI�WKH�LOOQHVV����

$EEUHYLDWLRQV
��+7� � VHURWRQLQ

��+75�$��� VHURWRQLQ�UHFHSWRU��$�JHQH

�+77� � VHURWRQLQ�WUDQVSRUWHU

�+77/35�� SURPRWHU�UHJLRQ�RI�WKH�KXPDQ�VHURWRQLQ���
� � WUDQVSRUWHU

$���&� � VLQJOH�QXFOHRWLGH�SRO\PRUSKLVP��613��RI�WKH��
� � 73+��JHQH

%'� � ELSRODU�GLVRUGHU

&207� � FDWHFKRO�2�PHWK\OWUDQVIHUDVH

'$� � GRSDPLQH

'5'�� � GRSDPLQH�'��UHFHSWRU�JHQH

'5'�� � GRSDPLQH�'��UHFHSWRU�JHQH

/,� � ODWHQW�LQKLELWLRQ

15*��� � QHXUHJXOLQ��

6/&�$�� � VHURWRQLQ�WUDQVSRUWHU�JHQH

66'� � VFKL]RSKUHQLD�VSHFWUXP�GLVRUGHU

7���&� � VLQJOH�QXFOHRWLGH�SRO\PRUSKLVP��613��RI�WKH��
� � ��+75�$�JHQH

7DT�$� � SRO\PRUSKLVP�RI�WKH�'5'��JHQH

73+�� � WU\SWRSKDQ�K\GUR[\ODVH�JHQH��

9DO���0HW� SRO\PRUSKLVP�RI�WKH�&207�JHQH
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,Q�5HYLHZ

���FUHDWLYLW\�DSSHDUV�WR�UXQ�LQ�IDPLOLHV�������DQG�
���VKLIWV�LQ�PHQWDO�VWDWHV�DVVRFLDWHG�ZLWK�PRRG�PD\�
IDFLOLWDWH�FUHDWLYLW\����

7KHVH� ¿QGLQJV� DSSHDU� WR� LQGLFDWH� WKH� SUHVHQFH� RI� VKDUHG�
YXOQHUDELOLW\� EHWZHHQ� FUHDWLYLW\� DQG� %'²RQH� WKDW� LV�
IDFLOLWDWHG�E\�DOWHUHG�VWDWHV�RI�FRJQLWLRQ�EURXJKW�DERXW�E\�
PRRG�FKDQJHV�

&UHDWLYLW\�DQG�66'V
7KHUH� LV� D� ULFK� OLWHUDWXUH�GHVFULELQJ�SV\FKRWLF� DQG�RGG�RU�
HFFHQWULF�EHKDYLRXU�LQ�FUHDWLYH�SHRSOH��)RU�H[DPSOH��:LOOLDP�
%ODNH� FODLPHG� WKDW� KLV� SRHWU\� DQG� KLV� SDLQWLQJV� UHVXOWHG�
IURP�YLVLRQV�RI�YLVLWLQJ�VSLULWV�ZKR�VRPHWLPHV�MRVWOHG�KLP�
ZKLOH� FRPSHWLQJ� IRU� KLV� DWWHQWLRQ���� D� FODLP� UHPLQLVFHQW�
RI�WKDW�RI�1DVK��7KH�FRPSRVHU�5REHUW�6FKXPDQQ�VXIIHUHG�
IURP�IUHTXHQW�KDOOXFLQDWLRQV�DQG�GHOXVLRQV��DQG�DW�RQH�SRLQW�
EHOLHYHG�WKDW�%HHWKRYHQ�DQG�0HQGHOVVRKQ�ZHUH�FKDQQHOLQJ�
PXVLFDO� FRPSRVLWLRQV� WR� KLP� IURP� WKHLU� WRPEV���� 6WXGLHV�
RI�FUHDWLYH�DFKLHYHUV�DW�%HUNHOH\¶V�,QVWLWXWH�IRU�3HUVRQDOLW\�
$VVHVVPHQW�DQG�5HVHDUFK��FRPPRQO\�UHIHUUHG�WR�DV�,3$5��
IRXQG� WKDW� FUHDWLYH� ZULWHUV� DQG� FUHDWLYH� DUFKLWHFWV� KDG�
HOHYDWHG�VFRUHV�RQ� WKH�0LQQHVRWD�0XOWLSKDVLF�3HUVRQDOLW\�
,QYHQWRU\� VFDOHV� RI� 6FKL]RSKUHQLD� DQG� 3DUDQRLD������� DQG�
QRWHG� WKDW� FUHDWLYH� SHRSOH� LQ� ERWK� FDWHJRULHV� IUHTXHQWO\�
UHSRUWHG�XQXVXDO�SHUFHSWXDO�RFFXUUHQFHV�DQG�RGG�P\VWLFDO�
H[SHULHQFHV���

5HYLHZV�E\�3UHQWN\���DQG�%URG���DVVRFLDWH�VFKL]RW\S\�DQG�
SV\FKRVLV�SURQHQHVV�ZLWK�FUHDWLYH�DELOLW\��DQG�GHPRQVWUDWH�
WKDW� FUHDWLYLW\� DQG� VFKL]RW\S\� WHQG� WR� UXQ� LQ� IDPLOLHV�� ,Q�
DGGLWLRQ��VHYHUDO�UHFHQW�VWXGLHV�KDYH�H[DPLQHG�VFKL]RW\S\�
DQG� FUHDWLYLW\�� PDNLQJ� WKH� GLVWLQFWLRQ� EHWZHHQ� SRVLWLYH�
VFKL]RW\S\� �FKDUDFWHUL]HG� E\� WKH� XQXVXDO� SHUFHSWXDO�
H[SHULHQFHV�DQG�PDJLFDO�WKLQNLQJ��DQG�QHJDWLYH�VFKL]RW\S\�
�FKDUDFWHUL]HG� E\� ORZ� VRFLDOLW\� DQG� DQKHGRQLD����� 7ZR�
VWXGLHV� E\� VHSDUDWH� UHVHDUFK� JURXSV� FRPSDUHG� %ULWLVK� DUW�
VWXGHQWV� WR� VWXGHQWV� LQ� QRQ�DUWV� GLVFLSOLQHV�� %RWK� %XUFK�
HW� DO��� DQG�2¶5HLOO\� HW� DO��� IRXQG� WKDW� DUW� VWXGHQWV� VFRUHG�
VLJQL¿FDQWO\�KLJKHU�WKDQ�WKH�FRQWURO�JURXS�RQ�PHDVXUHV�RI�
SRVLWLYH��EXW�QRW�QHJDWLYH��VFKL]RW\SDO�WUDLWV�

7ZR� DGGLWLRQDO� VWXGLHV������ KDYH� IRXQG� WKDW� SRVLWLYH� DQG�
QHJDWLYH� VFKL]RW\SDO� WUDLWV� PD\� GLIIHUHQWLDWH� W\SHV� RI�
FUHDWLYH�SHRSOH��1HWWOH���IRXQG�WKDW�SRHWV�DQG�DUWLVWV��DORQJ�
ZLWK� SV\FKLDWULF� SDWLHQWV�� KDG� HOHYDWHG� OHYHOV� RI� SRVLWLYH�
VFKL]RW\SDO� WUDLWV�� +RZHYHU�� PDWKHPDWLFLDQV� UHSRUWHG�
OHYHOV�RI�SRVLWLYH�VFKL]RW\S\�WKDW�ZHUH�DFWXDOO\�ORZHU�WKDQ�
WKRVH�RI� WKH�JHQHUDO� SRSXODWLRQ�� DV�ZHOO� DV�KLJK� OHYHOV�RI�
QHJDWLYH�VFKL]RW\SDO� WUDLWV����7KHVH�UHVXOWV�ZHUH�UHSOLFDWHG�
E\�5DZOLQJV� DQG�/RFDUQLQL����ZKR� IRXQG� WKDW� WKHLU� JURXS�
RI� SURIHVVLRQDO� DUWLVWV� DQG� PXVLFLDQV� VFRUHG� KLJKHU� RQ�
PHDVXUHV�RI�SRVLWLYH�VFKL]RW\S\��K\SRPDQLD��DQG�D�WHQGHQF\�
WR�PDNH�ORRVH�DVVRFLDWLRQV�WKDQ�WKHLU�JURXS�RI�ELRORJLVWV�DQG�
PDWKHPDWLFLDQV��7KH�ODWWHU�JURXS�UHFHLYHG�KLJKHU�VFRUHV�RQ�
DQ�$VSHUJHU�VFDOH�WKDW�LQFOXGHG�PDQ\�RI�WKH�V\PSWRPV�RI�
QHJDWLYH�VFKL]RW\S\��7KH�DXWKRUV�FRQFOXGH�WKDW�WKH�UHODWLRQ�

EHWZHHQ� FUHDWLYLW\� DQG� SV\FKRSDWKRORJ\� PD\� EH� GLYLGHG�
E\�GRPDLQ�LQWR�D�SURSHQVLW\�WR�RYHUV\VWHPDWL]H�VWLPXOL�LQ�
WKH�VFLHQFH±PDWK�GRPDLQV�DQG�D�SV\FKRVLV�SURQH�WHQGHQF\�
WRZDUG� XQGHUV\VWHPL]DWLRQ� DQG� ORRVH� DVVRFLDWLRQV� LQ� WKH�
¿QH�DUWV�GRPDLQV���

5HSOLFDWLQJ� WKH� LQYHUWHG� 8� SDWWHUQ� RI� FUHDWLYLW\� DQG�
SV\FKRSDWKRORJ\� QRWHG� ZLWK� SDWLHQWV� ZLWK� %'� LQ� WKHLU�
HDUOLHU� VWXG\�� .LQQH\� HW� DO��� IRXQG� WKDW� SHDN� FUHDWLYLW\�
OHYHOV�ZHUH�KLJKHU�LQ�VXEMHFWV�ZLWK�VFKL]RW\SDO�SHUVRQDOLW\�
GLVRUGHU�RU���VFKL]RW\S\�VLJQV��VXFK�DV�PDJLFDO�LGHDWLRQ�RU�
LOOXVLRQ�H[SHULHQFHV�� WKDQ� LQ� VXEMHFWV�ZLWK�QR� VFKL]RW\SDO�
VLJQV�RU�ZLWK�IXOO�EORZQ�VFKL]RSKUHQLD�

,Q� JHQHUDO�� WKH� 66'� VWXGLHV� KDYH� SURYLGHG� HYLGHQFH� WR�
VXSSRUW���FRQFOXVLRQV��

���WKHUH�LV�DQ�HOHYDWHG�OHYHO�RI�VFKL]RW\S\�DQG�SV\FKRVLV�
SURQHQHVV�LQ�GLYHUJHQW�WKLQNHUV�DQG�FUHDWLYH�
SHRSOH���±��

���VFKL]RW\S\�DQG�SV\FKRVLV�SURQHQHVV�DSSHDU�WR�UXQ�LQ�
IDPLOLHV����������DQG�

���PLOGHU�V\PSWRP�VHWV�DUH�PRUH�FRQGXFLYH�WR�FUHDWLYLW\�
WKDQ�PRUH�VHYHUH�IRUPV�RI�WKH�66'V����DV�LV�WKH�FDVH�
ZLWK�ELSRODU�VSHFWUXP�GLVRUGHUV��

7KH� WHQGHQF\� WRZDUG� VFKL]RW\SDO� WKLQNLQJ� DSSHDUV� WR�
FRQVWLWXWH� DQ� DOWHUHG� VWDWH�� LQ� ZKLFK� WKH� SHUVRQ� EHFRPHV�
DZDUH� RI� PDWHULDO� WKDW� LV� W\SLFDOO\� VXSSUHVVHG� EHIRUH�
HQWHULQJ�FRQVFLRXVQHVV��6DVV���KDV�VXJJHVWHG�WKDW�WKH�EUHDN�
ZLWK�UHDOLW\�DVVRFLDWHG�ZLWK�VXFK�VFKL]RW\SDO�FRJQLWLRQ�PD\�
HQKDQFH�FUHDWLYLW\��XQGHU�VRPH�FLUFXPVWDQFHV��E\�DOORZLQJ�
WKH� DIIHFWHG� SHUVRQ� WR� YLHZ� VLWXDWLRQV� IURP�D� WRWDOO\� QHZ�
SHUVSHFWLYH�

&UHDWLYLW\�DQG�$OFRKROLVP
&UHDWLYH�OXPLQDULHV�KDYH�ORQJ�DVVRFLDWHG�DOFRKRO�LQJHVWLRQ�
ZLWK�FUHDWLYH�LQVSLUDWLRQ��$OFRKRO�LQJHVWLRQ�PD\�LQGXFH�DQ�
DOWHUHG�VWDWH�WKDW�DOORZV�XQXVXDO�LGHDV�WR�HQWHU�FRQVFLRXVQHVV�
DV� D� FRQVHTXHQFH� RI� WKH� UHOD[LQJ� RI� QRUPDO� LQKLELWRU\�
PHFKDQLVPV��2YHU������\HDUV�DJR��WKH�5RPDQ�SRHW�+RUDFH�
ZURWH�� ³1R� SRHPV� FDQ� SOHDVH� IRU� ORQJ� RU� OLYH� WKDW� DUH�
ZULWWHQ�E\�ZDWHU�GULQNHUV�´����S����5HVXOWV�RI�WKH�UHVHDUFK�RQ�
FUHDWLYLW\� DQG� DOFRKROLVP� VXSSRUW� D� JUHDWHU� SUHYDOHQFH� RI�
DOFRKROLVP�DPRQJ�FUHDWLYH�JURXSV���������

)RU� H[DPSOH��$QGUHDVHQ��� IRXQG� WKDW� ���� RI� WKH� ZULWHUV�
LQ� WKH� ,RZD�:ULWHUV�:RUNVKRS� VXIIHUHG� IURP� DOFRKROLVP��
FRPSDUHG� ZLWK� ��� IURP� WKH� FRQWURO� JURXS�� D� VLJQL¿FDQW�
GLIIHUHQFH�� 3RVW���� LQ� KLV� ELRJUDSKLFDO� UHYLHZ� RI� IDPRXV�
PHQ�� IRXQG� WKDW�����RI� WKH�JURXS�RI�ZULWHUV�� FRPSRVHUV��
DQG�DUWLVWV�PHW�GLDJQRVWLF�FULWHULD�IRU�DOFRKROLVP��/XGZLJ���
UHSRUWHG�� OLNHZLVH�� DQ� HOHYDWHG�PHDQ� OHYHO� RI� DOFRKROLVP�
�����WR������DPRQJ�DUWLVWV��PXVLFLDQV��¿FWLRQ�ZULWHUV��DQG�
SRHWV��EXW� ORZ�UDWHV�����WR�����DPRQJ�QDWXUDO�VFLHQWLVWV��
/HYHOV� RI� DOFRKROLVP� DSSHDU� SDUWLFXODUO\� HOHYDWHG� DPRQJ�
¿FWLRQ�ZULWHUV��$PRQJ�WKH���$PHULFDQ�QRYHOLVWV�ZKR�KDYH�



���7KH�&DQDGLDQ�-RXUQDO�RI�3V\FKLDWU\��9RO�����1R����0DUFK�������:

&UHDWLYLW\�DQG�3V\FKRSDWKRORJ\���$�6KDUHG�9XOQHUDELOLW\�0RGHO

ZRQ�WKH�1REHO�3UL]H����KDYH�EHHQ�DOFRKROLFV��$V�ZLWK�RWKHU�
GLVRUGHUV��LW�DSSHDUV�WKDW�DOWKRXJK�FUHDWLYH�SHRSOH�PD\�¿QG�
WKDW� GULQNLQJ� LQVSLUHV� FUHDWLYLW\�� IXOO�EORZQ� DOFRKROLVP� LV�
GHWULPHQWDO� WR� FUHDWLYH� HIIRUWV����%LRJUDSKLFDO� DFFRXQWV� RI�
WKH�OLYHV�RI�IDPRXV�ZULWHUV�VXFK�DV�+HPLQJZD\��3RH��DQG�
)LW]JHUDOG� SURYLGH� GUDPDWLF� HYLGHQFH� WKDW� SURJUHVVLYH�
DOFRKROLVP� GLPLQLVKHV� ERWK� WKH� FUHDWLYH� DELOLW\� DQG� WKH�
FUHDWLYH�SURGXFWLYLW\�RI�ZULWHUV���

%HFDXVH�UDWHV�RI�DOFRKROLVP�DUH�H[WUHPHO\�HOHYDWHG��QRW�RQO\�
DPRQJ�FUHDWLYH�SHRSOH�EXW�DOVR�DPRQJ�WKH�SRSXODWLRQV�ZLWK�
%'� DQG� 66'V� DV�ZHOO���� WKH� WHQGHQF\� WRZDUG� DOFRKROLVP�
PD\�EH�LQGLFDWLYH�RI�DQ�XQGHUO\LQJ�VKDUHG�YXOQHUDELOLW\�

7KH�6KDUHG�*HQHWLF�9XOQHUDELOLW\�0RGHO
%HFDXVH�WKH�GLVRUGHUV�DVVRFLDWHG�ZLWK�FUHDWLYLW\��DV�ZHOO�DV�
FUHDWLYLW\�LWVHOI��DUH�ERWK�KHULWDEOH���������DQG�SRO\JHQHWLF�������
VHYHUDO� LQYHVWLJDWRUV�KDYH� VXJJHVWHG� WKDW� FUHDWLYH� WKRXJKW�
SURFHVVHV�PD\�VKDUH�JHQHWLF�IDFWRUV�ZLWK�VXFK�GLVRUGHUV�EXW�
PD\�DOVR�LQFOXGH�RWKHU�JHQHWLF�HOHPHQWV�WKDW�GLVFRXUDJH�WKH�
H[SUHVVLRQ�RI�PHQWDO�LOOQHVV�������6XFK�D�VKDUHG�YXOQHUDELOLW\�
PRGHO� H[SODLQV� QXPHURXV� ¿QGLQJV�� LQFOXGLQJ� WKH� JUHDWHU�
ULVN� IRU� SV\FKRSDWKRORJ\� IRXQG� LQ� VRPH� FUHDWLYH� SHRSOH�
DQG� WKH�¿QGLQJV�RI� LQFUHDVHG�FUHDWLYLW\� LQ� WKH�¿UVW�GHJUHH�
UHODWLYHV� RI� SHRSOH� ZLWK� VHULRXV� SV\FKRSDWKRORJ\�� 7KH�
PRGHO� DOVR� DFFRXQWV� IRU� WKH� VWDEOH� UDWH� RI� GLVRUGHUV� VXFK�
DV� VFKL]RSKUHQLD�� GHVSLWH� HYLGHQFH� WKDW� SHRSOH� ZLWK�
VFKL]RSKUHQLD� UHSURGXFH� DW� D� ORZHU� UDWH� WKDQ� WKH� JHQHUDO�
SRSXODWLRQ���� 7KH� UROH� RI� FUHDWLYLW\� LQ� PDLQWDLQLQJ� WKH�
DGDSWDELOLW\� RI� WKH� VSHFLHV� PD\� SURYLGH� D� UHSURGXFWLYH�
DGYDQWDJH�IRU�WKH�WUDQVPLVVLRQ�RI�DW�OHDVW�VRPH�SRUWLRQ�RI�
WKH�VFKL]RSKUHQLD�JHQRW\SH���

%DVHG�RQ�DYDLODEOH�UHVXOWV�IURP�QHXURLPDJLQJ�DQG�JHQHWLF�
VWXGLHV��LW�VHHPV�UHDVRQDEOH�WR�SURSRVH�D�VKDUHG�YXOQHUDELOLW\�
PRGHO� LQ� ZKLFK� IDFWRUV� FRPPRQ� WR� ERWK� FUHDWLYLW\� DQG�
SV\FKRSDWKRORJ\� DFW� WR� LQFUHDVH� DFFHVV� DQG� DWWHQWLRQ� WR�
PDWHULDO� EHLQJ� SURFHVVHG� EHORZ� WKH� OHYHO� RI� FRQVFLRXV�
DZDUHQHVV�� ZKLOH� SURWHFWLYH� FRJQLWLYH� IDFWRUV� DOORZ� IRU�
H[HFXWLYH�PRQLWRULQJ�DQG�FRQWURO�RI�VXFK�HQKDQFHG�DFFHVV��
3URWHFWLYH�HGLWLQJ�IDFWRUV�WKXV�DOORZ�FUHDWLYHO\�SURGXFWLYH�
SHRSOH� WR� H[HUW� PHWD�FRJQLWLYH� FRQWURO� RYHU� EL]DUUH� RU�
XQXVXDO� WKRXJKWV�� HQDEOLQJ� WKH� SHUVRQ� WR� WDNH� DGYDQWDJH�
RI� VXFK� WKRXJKWV� ZLWKRXW� EHLQJ� RYHUZKHOPHG� E\� WKHP����
&DQGLGDWHV� IRU� YXOQHUDELOLW\� IDFWRUV� LQFOXGH� UHGXFHG�
/,�� LQFUHDVHG� VHQVLWLYLW\� WR� QRYHOW\� VDOLHQFH�� DQG� QHXUDO�
K\SHUFRQQHFWLYLW\��&DQGLGDWHV�IRU�SURWHFWLYH�IDFWRUV�LQFOXGH�
KLJK�,4��HQKDQFHG�ZRUNLQJ�PHPRU\�FDSDFLW\��DQG�FRJQLWLYH�
ÀH[LELOLW\��)LJXUH����

5HGXFHG�/,�DV�D�6KDUHG�9XOQHUDELOLW\�)DFWRU
/,�LV�WKH�FDSDFLW\�WR�VFUHHQ�IURP�FRQVFLRXV�DZDUHQHVV�VWLPXOL�
SUHYLRXVO\�H[SHULHQFHG�DV�LUUHOHYDQW��:KHQ�/,�LV�UHGXFHG��
LQIRUPDWLRQ�WKDW�ZRXOG�W\SLFDOO\�EH�FDWHJRUL]HG�DV�LUUHOHYDQW�
LV�DOORZHG�LQWR�FRQVFLRXV�DZDUHQHVV����5HGXFHG�/,�KDV�EHHQ�
REVHUYHG�LQ�VFKL]RSKUHQLD�DQG�SV\FKRVLV�SURQH�SHRSOH���±���
DQG�FDQ�EH�LQGXFHG�E\�LQJHVWLQJ�SV\FKRDFWLYH�VXEVWDQFHV����
5HGXFHG�/,�KDV�DOVR�EHHQ�UHSRUWHG�LQ�QRQGLVRUGHUHG�VXEMHFWV�

ZKR�VFRUH�KLJK�RQ�WKH�SHUVRQDOLW\�YDULDEOH�RI�RSHQQHVV�WR�
H[SHULHQFH��D�WUDLW�RIWHQ�DVVRFLDWHG�ZLWK�FUHDWLYLW\��&DUVRQ�
HW�DO���KDYH�SURSRVHG�WKDW�UHGXFHG�/,�PD\�HQKDQFH�FUHDWLYLW\�
E\� HQODUJLQJ� WKH� LQYHQWRU\� RI� XQ¿OWHUHG� VWLPXOL� DYDLODEOH�
LQ� FRQVFLRXV� DZDUHQHVV�� WKHUHE\� LQFUHDVLQJ� WKH� RGGV� RI�
V\QWKHVL]LQJ� QRYHO� DQG� XVHIXO� FRPELQDWLRQV� RI� VWLPXOL��
7KHVH� UHVHDUFKHUV� KDYH� GHPRQVWUDWHG� WKDW� /,�ZDV� LQ� IDFW�
UHGXFHG�LQ�KLJK�IXQFWLRQLQJ�SHRSOH�ZKR�KDG�KLJK�VFRUHV�RQ�
PHDVXUHV�RI�FUHDWLYLW\�DQG�RSHQQHVV�WR�H[SHULHQFH���±��

1RYHOW\�6HHNLQJ�DV�D�6KDUHG��
9XOQHUDELOLW\�)DFWRU

:KLOH� UHGXFHG�/,�PD\� LQFUHDVH� WKH� LQIRUPDWLRQ�DYDLODEOH�
LQ�FRQVFLRXV�DZDUHQHVV�WKDW�FDQ�EH�FRPELQHG�WR�IRUP�QRYHO�
LGHDV��HQKDQFHG�QRYHOW\�VHHNLQJ�PD\�SURYLGH�WKH�LQWULQVLF�
PRWLYDWLRQ� WR� DWWHQG� WR� VXFK�QRYHO� LGHDV��&UHDWLYH�SHRSOH�
WHQG�WR�VHHN�RXW�QRYHO�RU�FRPSOH[�VWLPXOL�RYHU�IDPLOLDU�RU�
VLPSOH�VWLPXOL���±���,QWHUQDO�UHZDUGV��YLD�WKH�'$�V\VWHP��IRU�
VHHNLQJ�QRYHO�DVSHFWV�RI�WKH�HQYLURQPHQW�RU�QRYHO�VWLPXOL�
PD\�SURYLGH� WKH�FUHDWLYH�SHUVRQ�ZLWK� LQWULQVLF�PRWLYDWLRQ�
DQG� LQWHOOHFWXDO� FXULRVLW\���� +RZHYHU�� QRYHOW\� VHHNLQJ� LV�
DOVR� DVVRFLDWHG� ZLWK� DOFRKRO� DEXVH� DQG� DGGLFWLRQ���� DQG�
ZLWK�ELSRODU�VWDWHV�RI�K\SRPDQLD�DQG�PDQLD����3HRSOH�ZLWK�
ERWK�%'�DQG�VXEVWDQFH�DEXVH�GLVRUGHUV�KDYH�GHPRQVWUDWHG�
VLJQL¿FDQWO\�KLJKHU�VFRUHV�RQ�PHDVXUHV�RI�QRYHOW\�VHHNLQJ����
7KHUHIRUH�� QRYHOW\� VHHNLQJ�PD\� EH� ERWK� DQ� LQFHQWLYH� IRU�
FUHDWLYH�ZRUN�DQG��VLPXOWDQHRXVO\��FRQVWLWXWH�D�ULVN�IDFWRU�
IRU�SV\FKRSDWKRORJ\�

1HXUDO�+\SHUFRQQHFWLYLW\�DV�D�6KDUHG�
9XOQHUDELOLW\�)DFWRU

$� WKLUG� SRWHQWLDO� VKDUHG� YXOQHUDELOLW\� IDFWRU�� QHXUDO�
K\SHUFRQQHFWLYLW\�� LQFOXGHV�DQ�DEQRUPDO�QHXUDO� OLQNLQJ�RI�
EUDLQ� DUHDV� WKDW� DUH� QRW� W\SLFDOO\� IXQFWLRQDOO\� FRQQHFWHG��
+\SHUFRQQHFWLYLW\�� JHQHUDOO\� VXSSRVHG� WR� EH� FDXVHG� E\�
LUUHJXODULWLHV� LQ� V\QDSWLF� SUXQLQJ� GXULQJ� GHYHORSPHQW��
KDV� EHHQ�GHWHFWHG� DPRQJ�ERWK�SHRSOH�ZLWK� VFKL]RSKUHQLD�
DQG� WKHLU� ¿UVW�GHJUHH� UHODWLYHV�� DQG�PD\� DFFRXQW�� LQ� SDUW��
IRU� WKH�EL]DUUH�DVVRFLDWLRQV�RIWHQ� UHSRUWHG�E\�SHRSOH�ZLWK�
VFKL]RSKUHQLD���� +\SHUFRQQHFWLYLW\� KDV� DOVR� EHHQ� QRWHG�
LQ� QHXURLPDJLQJ� VWXGLHV� RI� V\QHVWKHVLD�� WKH� WHQGHQF\� WR�
PDNH� FURVV�PRGDO� VHQVRU\� DVVRFLDWLRQV���� 6\QHVWKHVLD�
UXQV�LQ�IDPLOLHV��DQG�LV���WR���WLPHV�PRUH�SUHYDOHQW�DPRQJ�
KLJKO\�FUHDWLYH�SHRSOH�WKDQ�DPRQJ�WKH�JHQHUDO�SRSXODWLRQ����
%UDLQ�LPDJLQJ� VWXGLHV� KDYH� DOVR� UHSRUWHG� PRUH� DOSKD�
V\QFKURQL]DWLRQ�� ERWK� ZLWKLQ� DQG� DFURVV� KHPLVSKHUHV�� LQ�
WKH�EUDLQV�RI�KLJKO\�FUHDWLYH��FRPSDUHG�ZLWK�OHVV�FUHDWLYH��
VXEMHFWV� GXULQJ� FUHDWLYLW\� WDVNV���� VXJJHVWLQJ� XQXVXDO�
SDWWHUQV� RI� FRQQHFWLYLW\�� 5DPDFKDQGUDQ� DQG� +XEEDUG���
KDYH� VSHFXODWHG� WKDW� SDWWHUQV� RI� K\SHUFRQQHFWLYLW\� PD\�
IRUP�WKH�EDVLV�RI�KXPDQ�PHWDSKRULFDO� WKLQNLQJ��D� W\SH�RI�
WKLQNLQJ� RIWHQ� GHVFULEHG� ERWK� E\� FUHDWLYH� SHRSOH� DQG� E\�
WKRVH� H[SHULHQFLQJ� K\SRPDQLD�� SV\FKRWLF� HSLVRGHV�� DQG�
GUXJ� LQWR[LFDWLRQ�� 0HGQLFN��� WKHRUL]HG� WKDW� WKH� DELOLW\�



��� ��:��/D�5HYXH�FDQDGLHQQH�GH�SV\FKLDWULH��YRO�����QR����PDUV�����

,Q�5HYLHZ

WR� V\QWKHVL]H� UHPRWHO\� DVVRFLDWHG� HOHPHQWV� RI� WKRXJKW�
LQWR� QHZ� DQG� XVHIXO� FRPELQDWLRQV� FRQVWLWXWHV� WKH� EDVLV�
RI� FUHDWLYLW\�� 7KH� FRQQHFWLRQ� RI� �QRUPDOO\�� IXQFWLRQDOO\�
XQUHODWHG�SDUWV�RI�WKH�EUDLQ�DV�D�FRQVHTXHQFH�RI�GHFUHDVHG�
V\QDSWLF�SUXQLQJ�PD\�SURYLGH�WKH�QHXURORJLFDO�PHFKDQLVP�
IRU�UHPRWH�DVVRFLDWLRQV�EHWZHHQ�VWLPXOL�WKDW�DUH�WKH�EDVLV�RI�
FUHDWLYH�WKRXJKW�

+LJK�,4�DV�D�3URWHFWLYH�)DFWRU
,QFUHDVHG�,4�KHOSV�SURWHFW�RWKHUZLVH�YXOQHUDEOH�SHRSOH�IURP�
VHYHUDO� VHULRXV� SV\FKRSDWKRORJLHV���� $� ERG\� RI� UHVHDUFK�
LQGLFDWHV� WKDW� ,4�LV�FRUUHODWHG�ZLWK�PHDVXUHV�RI�FUHDWLYLW\�
XS�WR�DQ�,4�VFRUH�RI������VXJJHVWLQJ�DQ�WKUHVKROG�VFRUH�IRU�
,4�WKDW�LV�QHFHVVDU\�EXW�QRW�VXI¿FLHQW�WR�H[SODLQ�FUHDWLYLW\����
+RZHYHU�� LW� VKRXOG� EH� QRWHG� WKDW� WKH� ,4� WKUHVKROG� LV�
VRPHZKDW�GHSHQGHQW�RQ�WKH�GRPDLQ�RU�FUHDWLYH�HQGHDYRXU��
ZLWK�YLVXDO�DUWLVWV�GHPRQVWUDWLQJ�D�ORZHU�,4�WKUHVKROG�WKDQ�
WKHRUHWLFDO� SK\VLFLVWV�� &DUVRQ� HW� DO��� K\SRWKHVL]HG� WKDW� LI�
UHGXFHG� /,� LQFUHDVHV� WKH� VWLPXOL� DYDLODEOH� WR� FRQVFLRXV�
DZDUHQHVV�� WKHQ� KLJK� ,4� PD\� DOORZ� D� SHUVRQ� WR� SURFHVV�
DQG�PDQLSXODWH�WKH�DGGLWLRQDO�VWLPXOL�UDWKHU�WKDQ�EHFRPLQJ�
FRQIXVHG�RU�RYHUZKHOPHG�E\�LW��,Q�WKH�SUHVHQFH�RI�ORZ�,4��
UHGXFHG�/,�PD\�LQFUHDVH�WKH�SUREDELOLW\�RI�SV\FKRVLV��,Q�WKH�
SUHVHQFH�RI�YHU\�KLJK�,4��KRZHYHU��UHGXFHG�/,�PD\�DOORZ�
SHRSOH� WR� YLVXDOL]H� QRYHO� FRQQHFWLRQV� EHWZHHQ� LQWHUQDOO\�
DQG� �RU�� H[WHUQDOO\� JHQHUDWHG� VWLPXOL�� ,Q� &DUVRQ� HW� DO¶V�
VWXG\��� RI� HPLQHQW� FUHDWLYH� DFKLHYHUV�� WKH� FRPELQDWLRQ�RI�
UHGXFHG�/,�DQG�KLJK�,4�SUHGLFWHG�����RI� WKH�YDULDQFH� LQ�
FUHDWLYH�DFKLHYHPHQW�VFRUHV��)LJXUH����

(QKDQFHG�:RUNLQJ�0HPRU\�DV�D��

3URWHFWLYH�)DFWRU

(QKDQFHG�ZRUNLQJ�PHPRU\�FDSDFLW\�PD\�DOVR�FRQVWLWXWH�D�
SURWHFWLYH�IDFWRU�LQ�D�VKDUHG�YXOQHUDELOLW\�PRGHO�RI�FUHDWLYLW\�
DQG�SV\FKRSDWKRORJ\��3HRSOH�ZLWK�KLJKHU�ZRUNLQJ�PHPRU\�
FDSDFLW\� PD\� EH� PRUH� DEOH� WR� SURFHVV� DGGLWLRQDO� VWLPXOL�
UHVXOWLQJ�IURP�DOWHUHG�VWDWHV�RI�FRQVFLRXVQHVV��VXFK�DV�WKRVH�
SURGXFHG�E\�UHGXFHG�/,��PRRG�GLVRUGHUV��RU�66'�V\PSWRPV��
6XSSRUW�IRU� WKLV�K\SRWKHVLV�HPHUJHG�LQ�D�VWXG\�RI�D�KLJK�
IXQFWLRQLQJ�JURXS�RI�VXEMHFWV�LQ�ZKLFK�/,�GH¿FLWV�FRPELQHG�
ZLWK� KLJK� VFRUHV� RQ� D� PHDVXUH� RI� ZRUNLQJ� PHPRU\� IRU�
DEVWUDFW�IRUPV�WR�SUHGLFW�RYHU�����RI�WKH�YDULDQFH�LQ�FUHDWLYH�
DFKLHYHPHQW�VFRUHV����:RUNLQJ�PHPRU\�IRU�DEVWUDFW�IRUPV�
KDV�DOVR�EHHQ�VKRZQ�WR�SUHGLFWHG�WKH�DELOLW\�WR�VROYH�LQVLJKW�
SUREOHPV� �D� W\SH�RI� FUHDWLYH� WDVN�� LQ� D� VDPSOH�RI� FROOHJH�
XQGHUJUDGXDWHV����,I��DV�VXJJHVWHG�E\�0HGQLFN����FUHDWLYLW\�
LV� EDVHG� RQ� WKH� DELOLW\� WR� FRPELQH� DVSHFWV� RI� UHPRWHO\�
DVVRFLDWHG�FRQVWUXFWV��WKHQ�WKH�DELOLW\�WR�KROG�DQG�SURFHVV�D�
ODUJH�QXPEHU�RI�FRQVWUXFWV�LQ�PLQG�VLPXOWDQHRXVO\�ZLWKRXW�
EHFRPLQJ�FRQIXVHG�RU�RYHUZKHOPHG�VKRXOG�SUHGLVSRVH�WKH�
LQGLYLGXDO�WR�FUHDWLYH�UDWKHU�WKDQ�GLVRUGHUHG�FRJQLWLRQ�

&RJQLWLYH�)OH[LELOLW\�DV�D�3URWHFWLYH�)DFWRU
$�¿QDO�SURWHFWLYH�IDFWRU��FRJQLWLYH�ÀH[LELOLW\��LV�WKH�DELOLW\�
WR� VZLWFK�DWWHQWLRQDO� VWDWHV�E\�GLVHQJDJLQJ�DWWHQWLRQ� IURP�
RQH�VWLPXOXV�RU�FRQFHSW�DQG�UH�HQJDJLQJ�LW�RQ�RWKHU�VWLPXOL�
WKURXJK� FRQVFLRXV�PHQWDO� FRQWURO�� 'H¿FLWV� LQ� WKLV� DELOLW\�
KDYH� ORQJ� EHHQ� FRQVLGHUHG� D� KDOOPDUN� RI� VFKL]RSKUHQLF�
WKRXJKW����&RJQLWLYH�ÀH[LELOLW\�DOORZV�D�SHUVRQ�WR�HQWHUWDLQ�
LQIRUPDWLRQ� IURP� PRUH� WKDQ� RQH� SHUVSHFWLYH� DQG� LV�
DVVRFLDWHG� ZLWK� WKH� WUDLW� RI� RSHQQHVV� WR� H[SHULHQFH�� WKH�
SHUVRQDOLW\� WUDLW� PRVW� RIWHQ� DVVRFLDWHG� ZLWK� FUHDWLYLW\����

)LJXUH����6KDUHG�YXOQHUDELOLW\�PRGHO�RI�WKH�UHODWLRQ�EHWZHHQ�FUHDWLYLW\�DQG�
SV\FKRSDWKRORJ\



���7KH�&DQDGLDQ�-RXUQDO�RI�3V\FKLDWU\��9RO�����1R����0DUFK�������:

&UHDWLYLW\�DQG�3V\FKRSDWKRORJ\���$�6KDUHG�9XOQHUDELOLW\�0RGHO

,I� FUHDWLYH� SHRSOH� DUH� H[SHULHQFLQJ� PDJLFDO� WKRXJKWV� RU�
XQXVXDO�SHUFHSWLRQV��FRJQLWLYH�ÀH[LELOLW\�PD\�SURYLGH�WKHP�
ZLWK� D� PHWKRG� RI� HLWKHU� GLVHQJDJLQJ� DWWHQWLRQ� IURP� WKH�
SV\FKRWLFOLNH�H[SHULHQFHV�RU�LQWHUSUHWLQJ�WKHP�LQ�D�EHQLJQ�
PDQQHU�UDWKHU�WKDQ�DV�D�VLJQ�RI�PDGQHVV��5HFHQW�UHVHDUFK�
LQGLFDWHV�WKDW�SV\FKRWLFOLNH�H[SHULHQFHV�DUH�PRUH�SUHYDOHQW�
LQ�WKH�JHQHUDO�SRSXODWLRQ�WKDQ�SUHYLRXVO\�H[SHFWHG�DQG�WKDW�
WKH� LQWHUSUHWDWLRQ� RI� VXFK� HYHQWV� �UDWKHU� WKDQ� WKH� HYHQWV�
WKHPVHOYHV�� PD\� GHWHUPLQH� WKH� H[WHQW� RI� WKH� DVVRFLDWHG�
PHQWDO�LOOQHVV�������7KHUHIRUH��FRJQLWLYH�ÀH[LELOLW\��DOORZLQJ�
RQH� WR�PRYH�LQ�DQG�RXW�RI�DOWHUHG�VWDWHV�RI�FRQVFLRXVQHVV�
DQG�DOORZLQJ�RQH� WR� LQWHUSUHW�DQRPDORXV�H[SHULHQFHV� LQ�D�
KHDOWK\�PDQQHU��PD\� FRQVWLWXWH� D� SURWHFWLYH� IDFWRU� LQ� WKH�
LQWHUIDFH�EHWZHHQ�FUHDWLYLW\�DQG�SV\FKRSDWKRORJ\�

*HQHWLF�5HVHDUFK
0ROHFXODU� JHQHWLF� VWXGLHV� KDYH� EHJXQ� WR� KRQH� LQ� RQ� D�
VHW�RI�JHQHV��PDQ\�RI�ZKLFK�DUH� UHODWHG� WR�'$�DQG���+7�
WUDQVPLVVLRQ�� WKDW� DSSHDU� WR� EH� DVVRFLDWHG� ZLWK� WKH�
FUHDWLYLW\�UHOHYDQW� PHQWDO� LOOQHVVHV�� %'�� VFKL]RSKUHQLD��
DQG� DOFRKROLVP�� 6RPH� SRVVLEOH� JHQHWLF� OLQNV� WR� WKHVH�
LOOQHVVHV�DQG�WR�WKH�SUHYLRXVO\�GHVFULEHG�SURWHFWLYH�IDFWRUV�
IRU� FUHDWLYLW\� DUH� OLVWHG�EHORZ��+RZHYHU�� VWXGLHV� WKDW� OLQN�
JHQHWLF�YDULDWLRQV�WR�SV\FKRORJLFDO�IDFWRUV�DUH�RIWHQ�GLI¿FXOW�
WR�LQWHUSUHW��LQ�PDQ\�LQVWDQFHV�FRQÀLFWLQJ�UHVXOWV�KDYH�EHHQ�
REWDLQHG�� DQG� LQ� RWKHU� LQVWDQFHV� LQLWLDO� VWXGLHV� KDYH� QRW�

EHHQ�UHSOLFDWHG��7KHUHIRUH��WKH�IROORZLQJ�H[DPSOHV�PXVW�EH�
FRQVLGHUHG�DV�SRWHQWLDO�DUHDV�IRU�IXUWKHU�UHVHDUFK�UDWKHU�WKDQ�
DV�HVWDEOLVKHG�IDFW�

)RU� H[DPSOH�� 5HXWHU� HW� DO��� IRXQG� WKDW� WKH�$��� DOOHOH� RI�
7DT�$� ZDV� OLQNHG� WR� FUHDWLYLW\� LQ� D� VDPSOH� RI� *HUPDQ�
XQLYHUVLW\�VWXGHQWV��7KH�$���DOOHOH�KDV�DOVR�EHHQ�DVVRFLDWHG�
ZLWK� QRYHOW\� VHHNLQJ���� VFKL]RSKUHQLD���� DQG� DOFRKRO�
DGGLFWLRQ���� '�� UHFHSWRU� VHQVLWLYLW\� KDV� DOVR� EHHQ� OLQNHG�
WR�UHGXFHG�/,�LQ�PLFH���DQG�KXPDQV��KRZHYHU��WKH�SUHFLVH�
'5'�� DOOHOHV� DVVRFLDWHG� ZLWK� GHFUHDVHG� /,� KDYH� QRW�
EHHQ� UHSRUWHG��$GGLWLRQDO� JHQHV� UHODWHG� WR�'$�� LQFOXGLQJ�
'5'��DQG�6/&�$���WKH�GRSDPLQH�WUDQVSRUWHU�JHQH��KDYH�
EHHQ� OLQNHG� WR� ERWK� ULVN� IRU� VFKL]RSKUHQLD� DQG� %'��� DQG�
WR�QRYHOW\�VHHNLQJ�������$V�QRYHOW\�VHHNLQJ� LV� LPSRUWDQW� LQ�
FUHDWLYH� FRJQLWLRQ���� YDULDWLRQV� LQ� WKH� DYDLODELOLW\� RI�� DQG�
VHQVLWLYLW\� WR�� '$�PD\� GHWHUPLQH� VKDUHG� YXOQHUDELOLW\� WR�
FUHDWLYH� FRJQLWLRQ� DQG� WR� WKH� W\SHV� RI� SV\FKRSDWKRORJ\�
DVVRFLDWHG�ZLWK�FUHDWLYLW\�

&207�� DQ� HQ]\PH� UHVSRQVLEOH� IRU� GHJUDGLQJ�
FDWHFKRODPLQHV�� LQFOXGLQJ� '$�� KDV� EHHQ� LPSOLFDWHG� LQ�
YDULRXV�FRJQLWLYH�SURFHVVHV��7KH�9DO���0HW�SRO\PRUSKLVP�
RI� WKH� &207� JHQH� DSSHDUV� WR� H[HUW� SDUWLFXODU� LQÀXHQFH�
RYHU�WKH�DYDLODELOLW\�RI�'$�LQ�DUHDV�RI�WKH�IURQWDO�FRUWH[����
7KH� 9DO� DOOHOH� RI� WKH� 9DO���0HW� SRO\PRUSKLVP� DOORZV�
JUHDWHU� H[SUHVVLRQ�RI�&207� LQ� WKH�SUHIURQWDO� DUHDV�� WKXV�

)LJXUH����+LJK�,4�DQG�UHGXFHG�/,�SUHGLFW�FUHDWLYH�DFKLHYHPHQW�LQ�HPLQHQW�
DFKLHYHUV�DQG�FRQWURO�VXEMHFWV�

)URP�&DUVRQ�HW�DO��
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,Q�5HYLHZ

GLPLQLVKLQJ� WKH� DYDLODELOLW\� RI� '$�� ZKLOH� WKH�0HW� DOOHOH�
LQFUHDVHV� DYDLODELOLW\� RI� SUHIURQWDO� H[WUDFHOOXODU� '$�� 7KH�
9DO�� DOOHOHV� �LQFOXGLQJ� ERWK� WKH�9DO�9DO� DQG� WKH�9DO�0HW�
YDULDQWV�� KDYH� EHHQ� OLQNHG� WR� ULVN� IRU� VFKL]RSKUHQLD�������
ZKLOH� WKH�9DO±� DOOHOH� �0HW�0HW�� KDV�EHHQ� DVVRFLDWHG�ZLWK�
KLJKHU� ,4��ZRUNLQJ�PHPRU\�� DQG� FRJQLWLYH�ÀH[LELOLW\���±���
9DULDQWV�RI�WKH�&207�JHQH�PD\��WKHUHIRUH��GLVWLQJXLVK�WKH�
SHUVRQ�ZLWK�SV\FKRVLV�IURP�WKH�SRHW��ZLWK�WKH�9DO��YDULDQWV�
FRQIHUULQJ�ULVN�IRU�SV\FKRSDWKRORJ\�DQG�WKH�9$/±�YDULDQW�
DFWLQJ�DV�D�SURWHFWLYH�IDFWRU�WKDW�HQKDQFHV�FUHDWLYLW\�

7KH� OLQN� EHWZHHQ� ��+7� DYDLODELOLW\�� PRRG�� SV\FKRVLV��
DQG� DOWHUHG� VWDWHV� RI� FRQVFLRXVQHVV� LV� ZHOO�HVWDEOLVKHG����
9DULDWLRQV� LQ� �� JHQHV� LQYROYHG� LQ� ��+7� DYDLODELOLW\��
��+75�$�� 6/&�$��� DQG� 73+��� PD\� DOVR� FRQIHU� VKDUHG�
YXOQHUDELOLW\� DPRQJ� SV\FKLDWULF� GLVRUGHUV� DQG� FUHDWLYLW\��
RU� FRQIHU� SURWHFWLYH� IDFWRUV� WKDW� IDYRXU� FUHDWLYLW\�� 7KH�
7���&� SRO\PRUSKLVP� RI� WKH� ��+75�$� JHQH� KDV� EHHQ�
OLQNHG� WR� VFKL]RW\S\� DQG� ULVN� IRU� VFKL]RSKUHQLD�� DOWKRXJK�
ZKLFK�DOOHOHV�FRQIHU�WKLV�ULVN�KDYH�EHHQ�GLVSXWHG����7KH�7�7�
DOOHOH�RI�7���&�KDV�EHHQ�DVVRFLDWHG�ZLWK�KLJKHU� OHYHOV�RI�
DEVRUSWLRQ��D�PHDVXUH�RI�WKH�SURSHQVLW\�WR�H[SHULHQFH�DOWHUHG�
VWDWHV�RI�FRQVFLRXVQHVV����%HFDXVH�DEVRUSWLRQ�LV�DVVRFLDWHG�
ZLWK�FUHDWLYLW\����YDULDQWV�RI�WKH�7���&�SRO\PRUSKLVP�PD\�
HVWDEOLVK�HLWKHU�D�JHQHWLF�OLQN�RU�D�JHQHWLF�GLVWLQFWLRQ�EHWZHHQ�
FUHDWLYLW\� DQG� SV\FKRWLF� ULVN�� %UDQJ� DQG�5DPDFKDQGUDQ���
KDYH�LGHQWL¿HG���+75�$�DV�WKH�JHQH�ZKLFK�PD\�XQGHUOLH�
WKH�H[SUHVVLRQ�RI�V\QHVWKHVLD��IXUWKHU�FRQQHFWLQJ�WKLV�JHQH�
ORFDWLRQ� WR� WKH�VKDUHG�YXOQHUDELOLW\�PRGHO��DOWKRXJK�WKHVH�
UHVHDUFKHUV�KDYH�QRW�LGHQWL¿HG�D�VSHFL¿F�SRO\PRUSKLVP�

6/&�$���DOVR�GHQRWHG�DV��+77��KDV�EHHQ�ZLGHO\�VWXGLHG�
LQ�UHODWLRQ�WR�SV\FKLDWULF�GLVRUGHUV��7KH�VKRUW�DOOHOH�RI�WKH�
�+77/35�SURPRWHU�UHJLRQ�RI�WKH�6/&�$��JHQH�KDV�EHHQ�
DVVRFLDWHG� ZLWK� VHYHUDO� FRQVWUXFWV� UHODWHG� WR� FUHDWLYLW\��
LQFOXGLQJ� WKH�SHUVRQDOLW\� WUDLWV�RSHQQHVV� WR�H[SHULHQFH������
DQG�DEVRUSWLRQ����DV�ZHOO�DV�FUHDWLYH�GDQFH�SHUIRUPDQFH����
6/&�$��UHJXODWHV�WKH�FRQFHQWUDWLRQ�RI���+7�LQ�WKH�V\QDSVHV��
ZLWK� WKH� VKRUW� DOOHOH� RI� WKH� �+77/35� UHJLRQ� DSSDUHQWO\�
UHGXFLQJ�WKH�UHXSWDNH�RI���+7��%HFDXVH�DOWHUDWLRQ�LQ�OHYHOV�
RI� ��+7� DUH� LPSOLFDWHG� LQ� KDOOXFLQRJHQLF� DQG� XQXVXDO�
SHUFHSWXDO� H[SHULHQFHV�� LW� LV� SRVVLEOH� WKDW� YDULDQWV� LQ� WKLV�
JHQH� DUH� DOVR� UHODWHG� WR� D� SURSHQVLW\� IRU� DOWHUHG� VWDWHV� RI�
FRQVFLRXVQHVV���� 6WXGLHV� KDYH� DOVR� OLQNHG� WKH� VKRUW� DOOHOH�
RI� WKH� �+77/35� SRO\PRUSKLVP� ZLWK� ULVN� IRU� %'���±���
7KH�VKRUW�YDULDQW�RI�WKLV�SRO\PRUSKLVP��WKHUHIRUH��PD\�EH�
LPSRUWDQW� LQ� ERWK� FUHDWLYH� LGHDWLRQ� DQG� SV\FKRSDWKRORJ\�
DVVRFLDWHG�ZLWK�FUHDWLYLW\�

7KH�$���&�SRO\PRUSKLVP�RI� WKH�73+���WKH�HQ]\PH� WKDW�
UHJXODWHV� OHYHOV� RI� ��+7�� JHQH� KDV� EHHQ� OLQNHG� WR� ULVN�
IRU� VFKL]RSKUHQLD���� VXLFLGH���� DQG� VPRNLQJ� DGGLFWLRQ����
5HXWHU�HW�DO���IRXQG�WKDW�FDUULHUV�RI�WKH�$�DOOHOH�RI�$���&�
SRO\PRUSKLVP� VFRUHG� KLJKHU� RQ� PHDVXUHV� RI� FUHDWLYLW\��
HVSHFLDOO\�¿JXUDO�DQG�PDWKHPDWLFDO�FUHDWLYLW\��WKDQ�FDUULHUV�
RI�WKH�&�DOOHOH�LQ�D�ODUJH�JURXS�RI�XQLYHUVLW\�VWXGHQWV�

)LQDOO\�� WKH� 7�7� JHQRW\SH� RI� D� IXQFWLRQDO� SURPRWHU�

SRO\PRUSKLVP�RI�WKH�15*��JHQH��LQYROYHG�ZLWK�QHXURQDO�
GHYHORSPHQW�� JOXWDPDWH� WUDQVPLVVLRQ�� DQG� JOLDO� FHOO�
IXQFWLRQLQJ�� KDV� EHHQ� OLQNHG� WR� DQ� LQFUHDVHG� ULVN� IRU�
SV\FKRVLV�DV�ZHOO�DV�GHFUHDVHG�DFWLYDWLRQ�RI�WKH�IURQWDO�OREH�
GXULQJ� FRJQLWLYH� WDVNV���� 7KLV� JHQRW\SH� KDV� DOVR� UHFHQWO\�
EHHQ�IRXQG�WR�FKDUDFWHUL]H�KLJKO\�FUHDWLYH�SHRSOH�ZLWKLQ�D�
KLJK�,4�VDPSOH����$OWKRXJK�15*��LV�QRW�GLUHFWO\�DVVRFLDWHG�
ZLWK�'$�RU���+7� WUDQVPLVVLRQ�� LW�PD\�EH�DQRWKHU� OLQN� LQ�
WKH� VKDUHG� JHQHWLF� YXOQHUDELOLW\� RI� FUHDWLYLW\� DQG� PHQWDO�
GLVRUGHU�

$JDLQ��WKHVH�H[DPSOHV�RI�JHQHWLF�YDULDWLRQ�DQG�WKHLU�SRVVLEOH�
UROHV�LQ�FUHDWLYH�LGHDWLRQ�PXVW�EH�FRQVLGHUHG�VSHFXODWLYH�DW�
WKLV� WLPH�� )XUWKHU�� PDQ\� JHQHV� DQG� WKHLU� SRO\PRUSKLVPV�
KDYH� EHHQ� LPSOLFDWHG� LQ� WKH� ULVN� IRU� VHULRXV� SV\FKLDWULF�
GLVRUGHUV�� 7KH� YDULDQWV� RI� WKH� JHQHV� PHQWLRQHG� DERYH��
PRVW�RI�ZKLFK�DFW�RQ�WKH�QHXURWUDQVPLWWHUV�'$�DQG���+7��
FRPSULVH�RQO\�D�VPDOO� VHJPHQW�RI� WKLV� ULVN��1HYHUWKHOHVV��
WKHVH� QHXURFKHPLFDOV� PD\� EH� LPSRUWDQW� LQ� PHGLDWLQJ�
FRJQLWLYH�VWDWHV�DVVRFLDWHG�ZLWK�FUHDWLYH�FRJQLWLRQ��DV�ZHOO�
DV� SV\FKRVLV�� PRRG� GLVRUGHUV�� DQG� DGGLFWLRQ�� +RZHYHU��
LQGLYLGXDO� JHQHV� GR� QRW� FRQIHU� FUHDWLYLW\�� SV\FKRVLV�� RU�
DGGLFWLRQ� XSRQ� D� SHUVRQ�� 7KH� FRPSOH[� LQWHUDFWLRQV� RI�
PXOWLSOH� JHQHV�� ZLWK� HDFK� RWKHU� DQG� ZLWK� WKH� SHUVRQ¶V�
HQYLURQPHQW�� DUH� LPSRUWDQW� LQ� GHWHUPLQLQJ� D� WHQGHQF\�
WRZDUG� HLWKHU� FUHDWLYLW\� RU� WRZDUG� SV\FKRSDWKRORJ\��
1HXURVFLHQFH�� SV\FKRORJ\�� SV\FKLDWU\�� DQG� PROHFXODU�
ELRORJ\�DOO�KDYH�D�UROH�WR�SOD\�LQ�RXU�JURZLQJ�XQGHUVWDQGLQJ�
RI�WKHVH�LQWHUDFWLRQV�

&RQFOXVLRQV

+LJKO\�FUHDWLYH�SHRSOH�DUH�DW�JUHDWHU�ULVN�IRU�FHUWDLQ�W\SHV�
RI�SV\FKRSDWKRORJ\��LQFOXGLQJ�PRRG�GLVRUGHUV��66'V��DQG�
DOFRKROLVP�� WKDQ� DUH�PHPEHUV� RI� WKH� JHQHUDO� SRSXODWLRQ��
+RZHYHU�� FUHDWLYLW\� LV� DOVR� D� YDOXHG� WUDLW� DVVRFLDWHG�ZLWK�
SRVLWLYH�� DQG� VRPHWLPHV� H[FHSWLRQDOO\� SRVLWLYH�� SHUVRQDO�
FKDUDFWHULVWLFV��$OWKRXJK�WKHVH���VHWV�RI�GHVFULSWLRQV�DSSHDU�
DW�RGGV�ZLWK�RQH�DQRWKHU��D�VKDUHG�JHQHWLF�YXOQHUDELOLW\�PRGHO�
RI�WKH�UHODWLRQ�EHWZHHQ�FUHDWLYLW\�DQG�SV\FKRSDWKRORJ\�FDQ�
DFFRXQW�IRU�WKH�SDUDGR[�

&UHDWLYH� FRJQLWLRQ� PD\� VKDUH� FRPPRQ� ELRORJLFDO�
YXOQHUDELOLWLHV� ZLWK� SV\FKRSDWKRORJLHV� WKDW� JUDQW� DFFHVV�
WR� DOWHUHG� VWDWHV� RI� FRQVFLRXVQHVV�� 7KHVH� YXOQHUDELOLWLHV�
PD\� LQFOXGH� D� WHQGHQF\� WRZDUG� WUDQVLHQW� FRJQLWLYH�
GLVLQKLELWLRQ�� ZKLFK� DSSHDUV� WR� EH�� WR� GDWH�� DVVRFLDWHG�
ZLWK�YDULDWLRQ�SULPDULO\�LQ�YDULRXV�'$��DQG���+7±UHODWHG�
JHQHV��&RJQLWLYH�VWUHQJWKV��VXFK�DV�KLJK�,4��JRRG�ZRUNLQJ�
PHPRU\� FDSDFLW\�� DQG� FRJQLWLYH� ÀH[LELOLW\�� PD\� LQWHUDFW�
ZLWK� WKHVH�YXOQHUDELOLWLHV� WR�HQKDQFH�FUHDWLYLW\�DQG� WR�DFW�
DV� SURWHFWLYH� IDFWRUV� DJDLQVW� VHYHUH� IRUPV� RI� WKH� UHOHYDQW�
SV\FKRSDWKRORJLHV��7KH�VKDUHG�YXOQHUDELOLW\�PRGHO�FXUUHQWO\�
LQFOXGHV�RQO\�IDFWRUV�IRU�ZKLFK�WKHUH�LV�VRPH�FRUURERUDWLQJ�
VXSSRUW�IURP�PROHFXODU�ELRORJ\��+RZHYHU��WKHUH�DUH�OLNHO\�
DGGLWLRQDO�VKDUHG�YXOQHUDELOLWLHV�DQG�SURWHFWLYH�IDFWRUV�WKDW�
ZDUUDQW�LQFOXVLRQ��)XWXUH�UHVHDUFK�ZLOO�H[WHQG�WKLV�PRGHO�



���7KH�&DQDGLDQ�-RXUQDO�RI�3V\FKLDWU\��9RO�����1R����0DUFK�������:

&UHDWLYLW\�DQG�3V\FKRSDWKRORJ\���$�6KDUHG�9XOQHUDELOLW\�0RGHO

,PSOLFDWLRQV�IRU�7UHDWPHQW

7KH� VKDUHG� JHQHWLF� YXOQHUDELOLW\� PRGHO� RI� FUHDWLYLW\� DQG�
SV\FKRSDWKRORJ\�VXJJHVWV�WKDW�SV\FKRSDWKRORJ\�RXWFRPHV�
PD\�EH�UHGXFHG�E\�RQH�RU�PRUH�RI�WKH�IROORZLQJ��WUHDWLQJ�
V\PSWRPV�DVVRFLDWHG�ZLWK�YXOQHUDELOLW\�IDFWRUV��HQKDQFLQJ�
SURWHFWLYH�IDFWRUV�DVVRFLDWHG�ZLWK�FUHDWLYLW\��RU��HQKDQFLQJ�
RYHUDOO�FUHDWLYLW\��%HFDXVH�KLJKO\�FUHDWLYH�SHRSOH�PD\�UHO\�
RQ� WKH�FRJQLWLYH�PDQLIHVWDWLRQV�RI� VKDUHG�YXOQHUDELOLW\� WR�
DFFHVV� DOWHUHG� VWDWHV� RI� FRQVFLRXVQHVV� WKDW� LQIRUP� WKHLU�
ZRUN�� WKH\�PD\� EH� EHWWHU� VHUYHG� E\� WUHDWPHQW� JRDOV� WKDW�
DLP� IRU� SDUWLDO� UDWKHU� WKDQ� FRPSOHWH� QHXWUDOL]DWLRQ� RI�
SV\FKRSDWKRORJ\� V\PSWRPV�� &UHDWLYH� SHRSOH� PD\� SUHIHU�
WR� WROHUDWH� KLJKHU� OHYHOV� RI� V\PSWRPDWRORJ\� LQ� H[FKDQJH�
IRU� ORZHU� GRVDJHV� RI� FUHDWLYLW\�NLOOLQJ� SKDUPDFHXWLFDOV��
7KH\� PD\� DOVR� UHVSRQG� ZHOO� WR� FRJQLWLYH�EHKDYLRXUDO�
LQWHUYHQWLRQV� WKDW� WDUJHW� WKH� LQWHUSUHWDWLRQ� RI� SV\FKRWLF�
V\PSWRPV�UDWKHU�WKDQ�WKH�UHPRYDO�RI�VXFK�V\PSWRPV��VHH�
2¶&RQQRU���IRU�D�GLVFXVVLRQ�RI�WKH�UHDSSUDLVDO�RI�SV\FKRWLF�
V\PSWRPV��

3HRSOH�ZLWK�PRRG�GLVRUGHUV��66'V��DQG�DGGLFWLRQ�GLVRUGHUV�
ZKR�KDYH�QRW�GLVSOD\HG�FUHDWLYH�SURSHQVLWLHV�PD\�EHQH¿W�
IURP� WKH� DGGLWLRQ� RI� RQH� RI� WKH�PDQ\� FUHDWLYH� WKHUDSLHV��
VXFK� DV� DUW�� FUHDWLYH�ZULWLQJ�� GUDPD�� RU�PXVLF� WKHUDS\�� WR�
WKHLU� WUHDWPHQW�UHJLPHQ��%HFDXVH�VHYHUDO� IDFWRUV� WKDW�PD\�
SUHGLVSRVH� D� SHUVRQ� WR� WKHVH� W\SHV� RI� SV\FKRSDWKRORJ\�
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