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7KH�%LRSV\FKRVRFLDO�%HQHILWV�RI�6SLULWXDOLW\�
DV�D�&RPSOHPHQW�RI�(YLGHQFH�%DVHG�
7UHDWPHQW�IRU�6XEVWDQFH�8VH�'LVRUGHU

-RQDWKDQ�(FKHYDUUtD�0DUUHUR��3V\�'�
&DVD�/D�3URYLGHQFLD��,QSDWLHQW�2XWSDWLHQW�
$GGLFWLRQ�7UHDWPHQW�&HQWHU���3XHUWR�5LFR

$UQDOGR�&UX]�,JDUW~D��0�'�
&DULEEHDQ�&HQWUDO�8QLYHUVLW\��3XHUWR�5LFR

-RKQ�9DQ�'RUHQ��0�'�
&DULEEHDQ�&HQWUDO�8QLYHUVLW\��3XHUWR�5LFR

$EVWUDFW

6SLULWXDOLW\�KDV�EHHQ�XVHG�IRU�PDQ\�\HDUV�DV�D�PRGXODWRU�RI�WUHDWPHQW�
IRU�$GGLFWLRQ�7UHDWPHQW�&HQWHUV��HVSHFLDOO\ WKLUG�VHFWRU�RUJDQL]DWLRQV�
DQG�IDLWK�EDVHG�FRPPXQLW\�FHQWHUV��(YLGHQFH�VXJJHVWV�WKDW�WKH�3UH�
)URQWDO� &RUWH[� LV� OLQNHG� ZLWK� VSLULWXDOLW\�UHOLJLRQ� H[SHULHQFHV��
6SLULWXDOLW\�KDV�EHHQ�OLQNHG�WR�DGGLFWLRQ�UHFRYHU\��DQG�KDV�EHHQ�XVHG�
E\� ��� VWHS� SURJUDPV� IRU� GHFDGHV�� 6HYHUDO� VWXGLHV� DVVRFLDWH� KLJKHU�
IUHTXHQF\� RI� VSLULWXDOLW\� DPRQJ� LQGLYLGXDOV� LQ� UHFRYHU\� DQG� ORZHU�
OHYHOV�RI�FUDYLQJV�DQG�GHSUHVVLRQ��HOHYDWLQJ�SURWHFWLYH�IDFWRUV�DPRQJ�
SDWLHQWV�� 0RUHRYHU�� UHVHDUFK� VXJJHVW� WKDW� DGGLFWLRQ� SDWLHQWV� FDQ�
EHQHILW� IURP� VSLULWXDOLW\� GHYHORSLQJ� FRSLQJ� VNLOOV� VXFK� DV� KHDOLQJ��
UHVLOLHQFH��EHWWHU�TXDOLW\�RI�OLIH� DQG�IRUJLYHQHVV��WRZDUGV�RWKHUV�DQG�
VHOI���7KH�ELRSV\FKRVRFLDO�PRGHO�RI�DGGLFWLRQ�DGGUHVVHV�WKH�ELRORJLFDO�
RU�JHQHWLF��SV\FKRORJLFDO��DQG�VRFLRFXOWXUDO�YDULDEOHV�RI�WKH�GLVHDVH��
XVLQJ�WKH�DYDLODEOH�VFLHQWLILF�HYLGHQFH�WR�WUHDW�WKH�SHUVRQ��6NHZHV�	�

*RQ]DOH]���������7KH�XVH�RI�VSLULWXDOLW\�PD\�EH�RQO\�XVHG�LQ�SDWLHQWV�
ZKR�VKDUH�UHOLJLRXV�VSLULWXDO�EHOLHIV��LI�LPSRVHG�WKH�EHQHILWV�ZLOO�QRW�
EH�QHFHVVDULO\�SUHVHQW�

.H\ZRUGV� VSLULWXDOLW\�� VXEVWDQFH� XVH� GLVRUGHU�� DGGLFWLRQV��
ELRSV\FKRVRFLDO

5HVXPHQ

3RU�PXFKRV�DxRV�OD�HVSLULWXDOLGDG�KD�PRGXODGR�ORV�VHUYLFLRV�RIUHFLGRV�
HQ� FHQWUR� GH� WUDWDPLHQWR� SDUD� ODV� DGLFFLRQHV�� HVSHFLDOPHQWH�
RUJDQL]DFLRQHV�GHO�WHUFHU�VHFWRU�\�FHQWURV�FRPXQLWDULRV�FRQ�EDVH�GH�
IH�� /D� HYLGHQFLD� FLHQWtILFD� VXJLHUH� TXH� OD� &RUWH]D� 3UH�)URQWDO� HVWi�
OLJDGD�FRQ� ODV� H[SHULHQFLDV� HVSLULWXDOHV�UHOLJLRVDV��/D� HVSLULWXDOLGDG�
KD�VLGR�DVRFLDGD�FRQ�OD�UHFXSHUDFLyQ�GH�OD�FRQGLFLyQ�GH�DGLFFLyQ��\�
SRU� GpFDGDV� KD� VLGR� XWLOL]DGD� SRU� SURJUDPDV� GH� ��� SDVRV�� 9DULRV�
HVWXGLRV� DVRFLDQ� DOWRV� QLYHOHV� GH� HVSLULWXDOLGDG� HQWUH� LQGLYLGXRV� HQ�
UHFXSHUDFLyQ� \� EDMRV� QLYHOHV� GH� LQVLGLD� \� GHSUHVLyQ�� HOHYDQGR� ORV�
IDFWRUHV�GH�SURWHFFLyQ�HQWUH�ORV�SDFLHQWHV��(VWXGLRV�VXJLHUHQ�TXH�ORV�
SDFLHQWHV� FRQ� SUREOHPDV� GH� DGLFFLyQ� SXHGHQ� EHQHILFLDUVH� GH� OD�
HVSLULWXDOLGDG� GHVDUUROODQGR� GHVWUH]DV� GH� DIURQWDPLHQWR� WDOHV� FRPR�
VDQDFLyQ��UHVLOLHQFLD��PHMRU�FDOLGDG�GH�YLGD��\�SHUGyQ��KDFLD�RWURV�\�D�
Vt�PLVPR���(O�XVR�GH�OD�HVSLULWXDOLGDG�GHEH�XWLOL]DUVH�VyOR�HQ�SDFLHQWHV�
TXH�FRPSDUWHQ�FUHHQFLDV� UHOLJLRVDV�R� HVSLULWXDOHV��'H�VHU� LPSXHVWR��
ORV�EHQHILFLRV�QR�QHFHVDULDPHQWH�HVWDUiQ�SUHVHQWHV�

3DODEUDV� FODYHV� HVSLULWXDOLGDG�� WUDVWRUQR� XVR� GH� VXEVWDQFLDV��
DGLFFLRQHV��ELRSVLFRVRFLDO

&RQWDFW��MHFKHYDUULDPDUUHUR#JPDLO�FRP

7KH�HSLGHPLF�XVH�RI� VXEVWDQFHV�ZLWK� UHVXOWDQW�PRUELGLW\� DQG�
PRUWDOLW\�� KDV� FUHDWHG� D� SXEOLF� KHDOWK� FULVLV� QRW� RQO\� IRU� WKH�8QLWHG�
6WDWHV�� 3XHUWR� 5LFR� DQG� WKH� 9LUJLQ� ,VODQGV�� EXW� ZRUOGZLGH�� 7R� EH�
HIIHFWLYH��WUHDWPHQW�PXVW�EH�LQGLYLGXDOL]HG�DQG�DGGUHVV�DOO�GLPHQVLRQV�
RI� OLIH�� 7KH� HYROXWLRQ� RI� WKH� ELRSV\FKRVRFLDO� PRGHO� IRU� WUHDWLQJ�
VXEVWDQFH�XVH�GLVRUGHUV��68'V� LQFOXVLYH�RI�VSLULWXDOLW\� LV�D�PDWWHU�RI�
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ϭϯϳ ϭϯϴ

JUHDW� LPSRUWDQFH� WR� WKH�DXWKRUV�� �%XW�ZKDW� LV�VSLULWXDOLW\"� ,V� LW�D� UHDO�
WKLQJ�DQG�LI�VR��KRZ�FDQ�LW�EH�XVHIXO�LQ�WKH�HYLGHQFH�EDVHG�WUHDWPHQW�RI�
SDWLHQWV�ZLWK�VXEVWDQFH�XVH�GLVRUGHUV"��:KLOH�WKH�(QJOLVK�ZRUG�VSLULW�
IURP�WKH�/DWLQ�VSLULWXV��PHDQLQJ�EUHDWK�� LV�FOHDU�DQG�VWUDLJKWIRUZDUG��
WKH�SUHFLVH�QDWXUH�RI�VSLULW�KDV�UHPDLQHG�LQWDQJLEOH�RU�LPPDWHULDO��EXW�LW�
QHHG�QRW�GHI\�GHILQLQJ��'LFWLRQDULHV�GHILQH�VSLULWXDOLW\�ZLWK�SKUDVHV�OLNH�
³FRQFHUQHG�ZLWK�RU�DIIHFWLQJ�WKH�VRXO�´�³QRW� WDQJLEOH�RU�PDWHULDO�´�RU�
³SHUWDLQLQJ�WR�*RG´��6SLULWXDOLW\�OLQNHG�WR�DGGLFWLRQ�UHFRYHU\�KDV�EHHQ�
XVHG�E\����VWHS�SURJUDPV�IRU�GHFDGHV�DQG�KDV�EHHQ�XVHG�IRU�PDQ\�\HDUV�
DV� D� PRGXODWRU� RI� WUHDWPHQW� IRU� $GGLFWLRQ� 7UHDWPHQW� &HQWHUV��
HVSHFLDOO\� WKLUG� VHFWRU� RUJDQL]DWLRQV� DQG� IDLWK�EDVHG� FRPPXQLW\�
FHQWHUV��0RKDQGDV��������UHIHUUHG�WR�WKH�VSLULWXDO�UHDOP�DV�WKDW�ZKLFK�
GHDOV� ZLWK� WKH� SHUFHLYHG� HWHUQDO� UHDOLWLHV� UHJDUGLQJ� PDQ
V� XOWLPDWH�
QDWXUH��LQ�FRQWUDVW�WR�ZKDW�LV�WHPSRUDO�RU�ZRUOGO\������,Q�WKLV�FRQWH[W�RU�
IUDPH�VSLULWXDOLW\�LQYROYHV�DV�LWV�FHQWUDO�WHQHW�D�FRQQHFWLRQ�WR�VRPHWKLQJ�
JUHDWHU� WKDQ� RQHVHOI�� ZKLFK� LQFOXGHV� DQ� HPRWLRQDO� H[SHULHQFH� RI�
UHOLJLRXV� DZH� DQG� UHYHUHQFH�� 6SLULWXDOLW\� LV� WKHUHIRUH� DQ� LQGLYLGXDO
V�
H[SHULHQFH�RI�DQG�UHODWLRQVKLS�ZLWK�D�IXQGDPHQWDO��QRQPDWHULDO�DVSHFW�
RI�WKH�XQLYHUVH�WKDW�PD\�EH�UHIHUUHG�WR� LQ�PDQ\�ZD\V�± *RG��+LJKHU�
3RZHU��WKH�)RUFH��0\VWHU\�DQG�WKH�7UDQVFHQGHQW�DQG�IRUPV�WKH�ZD\�E\�
ZKLFK�DQ�LQGLYLGXDO�PD\�ILQG PHDQLQJ�DV�LW�UHODWHV�WR�OLIH��WKH�XQLYHUVH�
DQG�HYHU\WKLQJ�WKHUHLQ��LQFOXGLQJ�VHOI�

:H� DUH� LQWHUHVWHG� LQ� WKH� GHILQLQJ� RI� VSLULWXDOLW\� LQ� VFLHQWLILF�
WHUPV�DQG� WKH�VHDUFK� IRU�QHZ�VFLHQWLILF�HYLGHQFH�IRU� WKH� LQFOXVLRQ�RI�
GDLO\� VSLULWXDO� SUDFWLFHV� DV� WRROV� IRU� ZHOOQHVV�� :H� UHFRPPHQG� WKH�
V\VWHPDWLF�LQFOXVLRQ�RI�VSLULWXDO�HYLGHQFH�EDVHG�SUDFWLFHV�DV�ZHOOQHVV�
WRROV� IRU� WKH� SURPRWLRQ� RI� ORQJ�WHUP� UHPLVVLRQ� IURP� VXEVWDQFH� XVH�
GLVRUGHUV�� )UDJPHQWHG� DQG� LQFRPSOHWH� DSSURDFKHV� WR� WUHDWPHQW� RI�
68'V�DUH�LQHIIHFWLYH��7KLV�DUWLFOH�LV�PHDQW�WR�HQFRXUDJH�WKH�LQFOXVLRQ�
RI� VSLULWXDOLW\� LQ� WKH� ELRSV\FKRVRFLDO� PRGHO� EDVHG� RQ� SXEOLVKHG�
QHXURLPDJLQJ� HYLGHQFH� DQG� VXSSRUWHG� E\� FRUUHODWLRQ�ZLWK� HYLGHQFH�
EDVHG�SUDFWLFHV��

(YLGHQFH� VXJJHVWV� WKDW� VSLULWXDOLW\� DQG� VR�FDOOHG� UHOLJLRXV�
H[SHULHQFHV�DUH� OLQNHG� WR� WKH�3UH�)URQWDO�&RUWH[��6SLULWXDOLW\�SOD\V�D�

PDMRU� UROH� LQ� ���VWHS� SURJUDPV� DQG� DGGLFWLRQ� WUHDWPHQW� FHQWHUV��
HVSHFLDOO\�WKLUG�VHFWRU�RUJDQL]DWLRQV�DQG�IDLWK�EDVHG�FRPPXQLW\�FHQWHUV�
DV� D�PRGXODWRU� RI� WKHUDS\� IRU� GHFDGHV�� 6WXGLHV� WKDW� DVVRFLDWH� KLJKHU�
IUHTXHQF\� RI� VSLULWXDOLW\� DPRQJ� LQGLYLGXDOV� LQ� UHFRYHU\� DQG� ORZHU�
OHYHOV�RI�FUDYLQJV�DQG�GHSUHVVLRQ��HOHYDWLQJ�SURWHFWLYH�IDFWRUV�DPRQJ�
SDWLHQWV��6HYHUDO�VWXGLHV�RI�SDWLHQWV� UHFHLYLQJ� WUHDWPHQW� IRU�DGGLFWLRQ�
UHSRUW�D�EHQHILW� IURP�VSLULWXDOLW\� LQ� WKH�GHYHORSPHQW�RI�FRSLQJ�VNLOOV�
VXFK� DV� KHDOLQJ�� UHVLOLHQFH�� EHWWHU� TXDOLW\� RI� OLIH�� DQG� IRUJLYHQHVV�
WRZDUGV� RWKHUV� DQG� VHOI�� 6SLULWXDO� SUDFWLFHV� DUH� VRPHWLPHV� UHMHFWHG�
ZKHQ�ZRUNLQJ�ZLWK�SDWLHQWV�ZLWK�RSSRVLQJ�UHOLJLRXV�EHOLHIV�VXFK�WKDW�LI�
LPSRVHG�WKH�EHQHILWV�ZLOO�QRW�EH�QHFHVVDULO\�SUHVHQW��1HYHU�WKH�OHVV�WKH�
SUHVHQWDWLRQ�RI�VSLULWXDO�EDVHG�VWUDWHJLHV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�
ELRSV\FKRVRFLDO�PRGHO� LQ� RXU� H[SHULHQFH� FRPSOHPHQWV� WKH� UHFRYHU\�
SURFHVV� SDUWLFXODUO\� ZKHQ� DSSOLHG� WR� SDWLHQWV� ZLWK� KLVWRULHV� RI�
SUREOHPDWLF�VXEVWDQFH�XVH�LPSDFWHG�E\�WUDXPD��

$PHULFD�LV�LQ�WKH�PLGVW�RI�DQ�DOFRKRO�DQG�GUXJ�DGGLFWLRQ�FULVLV��
2SLRLG� RYHUGRVH� GHDWKV� DUH� RQO\� SDUW� RI�$PHULFD¶V� VXEVWDQFH� DEXVH�
FULVLV���8QKHDOWK\�DOFRKRO�XVH�LQ�WKH�8QLWHG�6WDWHV�KDV�DFFRXQWHG�IRU���
LQ����GHDWKV�DPRQJ�ZRUNLQJ�DJH�DGXOWV�������������VKRUWHQLQJ�OLYHV�
E\�DQ�DYHUDJH�RI����\HDUV��������$OPRVW�D�WKLUG�RI�WKH�SRSXODWLRQ�PHHWV�
WKH� FULWHULD� IRU�'60�� DOFRKRO� XVH� GLVRUGHU� DW� VRPH� SRLQW� LQ� WKHLU�
OLIHWLPH�� 7KH� SUHYDOHQFH� RI� '60��� ���PRQWK� DOFRKRO� XVH� GLVRUGHU�
SUHYDOHQFH� �����PLOG� �� �����PRGHUDWH� DQG� ����� VHYHUH�  � �������
/LIHWLPH�SUHYDOHQFH�LV��������ZLWK������KDYLQJ�PLOG�������PRGHUDWH��
DQG�������VHYHUH� OLIHWLPH�DOFRKRO�XVH�GLVRUGHU��6DGO\��RQO\������RI�
LQGLYLGXDOV�GLDJQRVHG����PRQWKV�ZLWK�$8'�UHFHLYHG�WUHDWPHQW��

)RU�WKRXVDQGV�RI�\HDUV�VXEVWDQFH�XVH��DGGLFWLRQ�DQG�WUHDWPHQW�
KDV� EHHQ� JUHDWO\� LQIOXHQFHG� E\� UHOLJLRXV� EHOLHIV� �2¶%ULHQ�� �������
KRZHYHU��DV�D�FHQWUDO�VWUDWHJ\�IRU�UHKDELOLWDWLRQ�WKH�SURFHVV�KDV�DW�WLPHV�
LJQRUHG�VFLHQWLILF�OLWHUDWXUH�DQG�RU�VXSSUHVVHG�WKRVH�RI�³GHYLDQW�IDLWKV�´�
,Q������1LFRODHV�7XOS��D�'XWFK�SK\VLFLDQ�GHSLFWHG�DGDSWHG�WKHRORJLFDO�
PRGHOV�WR�H[SODLQ�WKH�ORVV�RI�PHGLFDO�H[SODQDWLRQV� 7KH�4XU
DQ�ZDUQV�
DJDLQVW� ERWK� ZLQH �NKDPU� DQG� JDPEOLQJ �PDLVLU� LQ� WKH� VDPH� VXUD�
���������
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6XSSRUW�JURXSV�ZLWK����6WHS�)DFLOLWDWLRQ��76)��SURJUDPV�XVH�
VSLULWXDOLW\�DV�D�WRRO�WR�IDFLOLWDWH��PRGHO DQG�LQFUHDVH�WKH�SUREDELOLW\�RI�
PDNLQJ� WKH� ELRSV\FKRVRFLDO� FKDQJHV� QHFHVVDU\� WR� PDLQWDLQ� WRWDO�
DEVWLQHQFH��,Q�WKHVH�JURXSV�WRWDO�DEVWLQHQFH�LV�XVHG�DV�WKH�PHDVXUH�RI�
WUHDWPHQW�RXWFRPH��6WXGLHV�VXJJHVW�WKDW�VSLULWXDO�ZRUN�LQ�76)�SURJUDPV�
SUHGLFWHG� DEVWLQHQFH� LQ� $OFRKROLFV� $QRQ\PRXV� �$$�� SDUWLFLSDQWV�
�*UHHQILHOG� 	� 7RQLJDQ�� ������� 8VLQJ� WKH� WHUP� ³VSLULWXDOLW\´� DV� D�
PHDVXUH�RI�WUHDWPHQW�RXWFRPH�REYLDWHV�WKH�QHFHVVLW\�WR�GLIIHUHQWLDWH�LW�
IURP�DQ\� LQIHUUHG�FRQQHFWLRQ�ZLWK� UHOLJLRQ��5HOLJLRQ� LV� DQ�RUJDQL]HG�
V\VWHP�RI�EHOLHIV��SUDFWLFHV��ULWXDOV�DQG�V\PEROV�GHVLJQHG�WR�IDFLOLWDWH�
SUR[LPLW\� WR� WKH� VDFUHG� DQG� WUDQVFHQGHQW�� VXFK� DV� JRG�� RU� D� KLJKHU�
SRZHU�� 6SLULWXDOLW\� UHIHUV� WR� DQ� LQGLYLGXDO¶V� SHUVRQDO� VHDUFK� IRU�
XQGHUVWDQGLQJ� RI� RU� UHODWLRQVKLS� ZLWK� D� VDFUHG� DQG� WUDQVFHQGHQW�
PHDQLQJ�RI� OLIH� �.RHQLJ��0F&XOORXJK�	�/DUVRQ���������6SLULWXDOLW\��
ZKHQ�SUHVHQWHG�DV�D�VHW�RI�SULQFLSOHV�WR�EH�SUDFWLFHG�DQG�PDLQWDLQHG��
PLJKW�VHUYH�DV�D�PRWLYDWLRQ�IRU�WUDQVFHQGHQFH�RI�FRJQLWLYH�GLVWRUWLRQV�
WKDW�RWKHUZLVH�FUHDWH�OLPLWDWLRQV�RQ�DVVHVVPHQW�RI�KXPDQ��YDOXH�VHOI�
ZRUWK��GLJQLW\�DQG�XOWLPDWHO\�ZHOOQHVV�DQG�SRWHQWLDO�IRU�ZHOOEHLQJ�LQ�
WKH�IDFH�RI�XQGHQLDEOH�ELRSV\FKRVRFLDO�GHFOLQH��)RU�WKLV�DUWLFOH�ZH�DUH�
FRQFHSWXDOL]LQJ�VSLULWXDOLW\�DV�WKH�EHOLHI�LQ�D�JHQHUDO�JUHDWHU�SRZHU��RU�
ZLVGRP�WKDW�PD\�EH�FDOOHG�JRG��RU�DQ\�RWKHU�QDPH��ZH�XQGHUVWDQG�WKDW�
WKLV� EHOLHI� RI� JUHDWHU� SRZHU� KDV� VRPH� DFWLYH� HOHPHQWV� LQ� SURPRWLQJ�
IHOORZVKLS�DQG�EHORQJLQJ�WR�D�PRUH�LQFOXVLYH�DQG�LGHDOL]HG�³VXSUHPH�
IDPLO\´�RU�FRPPXQLW\�ZLWK�D�FRPPRQ�WUDQVFHQGHQW�SXUSRVH�RI�VHUYLQJ�
RWKHUV�

,Q�WKLV�DUWLFOH�ZH�SUHVHQW�D�UHYLHZ�RI�HYLGHQFHG�EDVHG�WUHDWPHQW�
PHWKRGRORJLHV�WR�VXSSRUW�WKH�K\SRWKHVLV�WKDW�LQFOXGLQJ�VSLULWXDOLW\�DV�D�
EURDG�WHUP�LQ�WKH�ELRSV\FKRVRFLDO�PRGHO�IRU�WUHDWPHQW�RI�68'¶V�ZLOO�
SURYLGH�DGGLWLRQDO�XVHIXO�WRROV�WR�DFKLHYH�UHFRYHU\�IRU�RXU�SDWLHQWV�DQG�
FRQFHUQHG� RWKHUV� ZLWK� ZKRP� WKH\� DUH� HQFRXUDJHG� WR� VKDUH� VSLULWXDO�
SUDFWLFHV�ZLWK�GDLO\��:H�SURSRVH�WKH�XVH�RI�6SLULWXDO�3UDFWLFHV�IRU�WKH�
GHYHORSPHQW�RI�FRSLQJ�PHFKDQLVPV�DFKLHYHG�WKURXJK�VSLULWXDOLW\��7KH�
LQFOXVLRQ� RI� WKH� SUHYLRXV� DSSURDFK� FDQ� KHOS� FORVH� WKH� JDS� EHWZHHQ�
SURYLGLQJ�FDUH�DQG�REWDLQLQJ�UHVXOWV�E\�WKH�DGRSWLRQ�RI�OLIHORQJ�VSLULWXDO�

SUDFWLFHV��:LWK�WKHVH�6SLULWXDO�3UDFWLFHV��SDWLHQWV�FDQ�GHYHORS�VHYHUDO�
FRSLQJ� PHFKDQLVPV� WKDW� FDQ� EH� DVVRFLDWHG� ZLWK� UHFRYHU\� VXFK� DV�
KHDOLQJ��3XFKDOVNL���������UHVLOLHQFH��EHWWHU�TXDOLW\�RI�OLIH���0DUJDULWD�
4XLQFHQR�	�9LQDFFLD��������DQG�IRUJLYHQHVV��WRZDUGV�RWKHUV�DQG�VHOI���

6SLULWXDOLW\�KDV�EHHQ�OLQNHG�WR�GLIIHUHQW�W\SHV�RI�UHFRYHU\�ZKLFK�
HPSKDVL]HV� WKH� DFKLHYHPHQW� RI� SRVLWLYH� DQG�PHDQLQJIXO� H[SHULHQFHV�
�0F&UDG\� 	� 7RQLJDQ�� ������� 6HYHUDO� VWXGLHV� DVVRFLDWH� KLJKHU�
IUHTXHQF\� RI� VSLULWXDOLW\� DPRQJ� LQGLYLGXDOV� LQ� UHFRYHU\� DQG� ORZHU�
OHYHOV�RI�FUDYLQJV�DQG�GHSUHVVLRQ��HOHYDWLQJ�SURWHFWLYH�IDFWRUV�DPRQJ�
WKH� SDWLHQWV� �*DODQWHU� HW�� DO�� ������� &RSLQJ� VNLOOV� GHULYHG� IURP�
VSLULWXDOLW\� DQG� UHOLJLRQ�PD\�KDYH�EHHQ�XQGHUXWLOL]HG� WKURXJKRXW� WKH�
\HDUV��DQG�PD\�EH�XVHIXO�WR�FDSLWDOL]H�WR�IDFLOLWDWH�EHKDYLRUDO�FKDQJH��
6WXGLHV� VXJJHVW� WKDW� OHYHOV� RI� VSLULWXDOLW\� KDYH� EHHQ� DVVRFLDWHG�ZLWK�
OHQJWK�RI�VREULHW\��3DUGLQL�HW��DO���������2WKHU�VWXGLHV�KDYH�VKRZQ�WKDW�
SDUWLFLSDQWV�UHFRJQL]HG�LQWHUQDO�FRQIOLFWV�EHWZHHQ�FRQVXPLQJ�GUXJV�DQG�
SUDFWLFLQJ�UHOLJLRQ�RU�VSLULWXDOLW\��+HLQ]�HW��DO��������

7KH�%LRSV\FKRVRFLDO�0RGHO�RI�$GGLFWLRQ

$GGLFWLRQ�LV�GHILQHG�E\� WKH�1DWLRQDO� ,QVWLWXWH�RQ�'UXJ�$EXVH�
�1,'$�� ������ DV� D� FKURQLF�� UHODSVLQJ� GLVRUGHU� FKDUDFWHUL]HG� E\�
FRPSXOVLYH�GUXJ�VHHNLQJ�DQG�XVH�GHVSLWH�DGYHUVH�FRQVHTXHQFHV��7KHVH�
QHJDWLYH� FRQVHTXHQFHV� UHIHU� WR� SV\FKRORJLFDO� GLVWUHVV� DQG� VRFLDO�
GLIILFXOWLHV� OHG� E\� WKH� FRQWLQXHG� VXEVWDQFH� DEXVH�� $V� PDQ\� RWKHU�
GLVHDVHV��DGGLFWLRQ�FDQ�EH�OHWKDO�LI�OHIW�XQWUHDWHG��LW�FDQ�DOWHU�RU�GLPLQLVK�
WKH� LQGLYLGXDOV¶� IXQFWLRQDOLW\�� 7KH� ELRPHGLFDO� PRGHO� FRQFHSWXDOL]HV�
WKH� DGGLFWLRQ� DV� DQ� LPEDODQFH� LQ� ELRFKHPLFDO� RU� QHXURSK\VLRORJLFDO�
SURFHVVHV� �6NHZHV� 	� *RQ]DOH]�� ������� QHJOHFWLQJ� WKH� LQIOXHQFH� RI�
SV\FKRORJLFDO�DQG�VRFLRFXOWXUDO�IDFWRUV��7KH�ELRSV\FKRVRFLDO�PRGHO�RI�
DGGLFWLRQ� DGGUHVVHV� WKH� ELRORJLFDO� RU� JHQHWLF�� SV\FKRORJLFDO�� DQG�
VRFLRFXOWXUDO� YDULDEOHV� RI� WKH� GLVHDVH�� XVLQJ� WKH� DYDLODEOH� VFLHQWLILF�
HYLGHQFH�WR�WUHDW�WKH�SHUVRQ��6NHZHV�	�*RQ]DOH]��������
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ϭϰϭ ϭϰϮ

(YLGHQFH� SURYLGHV� LPSRUWDQW� LQIRUPDWLRQ� LQGLFDWLQJ� WKDW�
LQGLYLGXDOV� ZLWK� DGGLFWLRQ� VXIIHU� IURP� D� SURJUHVVLYH� VWUXFWXUDO� DQG�
IXQFWLRQDO�GLVUXSWLRQ�LQ�EUDLQ�UHJLRQV�UHVSRQVLEOH�IRU�WKH�SURFHVVHV�RI�
PRWLYDWLRQ�� UHZDUG�� DQG� LPSXOVH� FRQWURO� �9RONRZ�	�:DUUHQ�� �������
7KH� LQWHUDFWLRQ� RI� ELRORJLFDO� DQG� JHQHWLF� SUHGLVSRVLWLRQ� DQG�
HQYLURQPHQWDO�IDFWRUV�LQFUHDVH�WKH�ULVN�RI�68'¶V��6NHZHV�	�*RQ]DOH]��
�������5HJLRQV�RI�WKH�3UH�)URQWDO�&RUWH[��3)&��WKDW�PHGLDWH�LQKLELWRU\�
FRQWURO�DQG�H[HFXWLYH�IXQFWLRQLQJ�DUH�VHOHFWLYHO\�GDPDJHG�ZLWK�DOFRKRO�
DQG�VXEVWDQFH�XVH�DQG�DEXVH�UHVXOWLQJ�LQ�SRRU�GHFLVLRQ�PDNLQJ�ZKLFK�
FDQ�OHDG�WR�WKH�GHYHORSPHQW�RI�WKH�DGGLFWLRQ��9RONRZ�	�:DUUHQ��������

&ODVVLFDO�DQG�RSHUDQW�FRQGLWLRQLQJ�SOD\�LPSRUWDQW�UROHV�LQ�WKH�
GHYHORSPHQW�DQG�PDLQWHQDQFH�RI�WKH�DGGLFWLRQ��&ODVVLFDO�FRQGLWLRQLQJ�
VWDWHV� WKDW� DQ� XQFRQGLWLRQHG� VWLPXOXV� �WKH� VXEVWDQFH�� SURGXFH� DQ�
XQFRQGLWLRQHG� UHVSRQVH� �SV\FKRPRWRU� DJLWDWLRQ��� 1HXWUDO� VWLPXOXV�
�SHRSOH�� SODFHV� DQG� WKLQJV� UHODWHG� WR� GUXJ� XVH�� DQG� XQFRQGLWLRQHG�
VWLPXOXV� DUH� SUHVHQWHG� MRLQWO\�� UHVXOWLQJ� LQ� D� FRQGLWLRQHG� UHVSRQVH�
�SV\FKRPRWRU� DJLWDWLRQ� DQG� FUDYLQJ�� WR� WKH� QRZ� QDPHG� FRQGLWLRQHG�
VWLPXOXV� �SHRSOH�� SODFHV� DQG� WKLQJV��� 2SHUDQW� FRQGLWLRQLQJ�
FRQFHSWXDOL]HV�DGGLFWLRQ�DV�D�FRQVWDQW�SURFHVV�RI�SRVLWLYH�DQG�QHJDWLYH�
UHLQIRUFHPHQW�� DQG� SXQLVKPHQW� �6NHZHV� 	� *RQ]DOH]�� ������� )RU�
H[DPSOH��GUXJ�XVH�FDXVHV�DQ�DFWLYDWLRQ�LQ�WKH�OLPELF�DQG�UHZDUG�V\VWHP�
RI� WKH� EUDLQ� �%HYHULGJH�	� 5REHUWV�� ������� 7KLV� DFWLYDWLRQ� FDXVHV� D�
SOHDVXUDEOH� VWDWH� LQ� WKH� LQGLYLGXDO�ZKLFK� LV� D� SRVLWLYH� UHLQIRUFHPHQW�
LQFUHDVLQJ� WKH� OLNHOLKRRG� WKDW� WKH� EHKDYLRU� ZLOO� EH� UHSHDWHG�� $OVR��
SHRSOH�XVH�VXEVWDQFHV�WR�DYRLG�HPRWLRQDO�WXUPRLO��PDQDJH�VWUHVV��DQG�
WR�DOOHYLDWH�RU�DYRLG�QHJDWLYH�V\PSWRPV�RI�ZLWKGUDZDO��$OO�IXQFWLRQLQJ�
DV� SRVLWLYH� DQG� QHJDWLYH� UHLQIRUFHPHQWV�� DQG� SXQLVKPHQWV�� PDNLQJ�
FRQWLQXHG� VXEVWDQFH� XVH� DQG� DEXVH�PRUH� SUREDEOH�� 3RVLWLYH� SDUHQWDO�
DWWLWXGHV� WRZDUGV� VXEVWDQFH� XVH� DQG� SHUFHLYHG� SDUHQWDO� DSSURYDO� RI�
LOOLFLW� GUXJ� XVH� KDYH� EHHQ� SRVLWLYHO\� DVVRFLDWHG� ZLWK� DOFRKRO�
FRQVXPSWLRQ� LQ� DGROHVFHQWV� DQG� GULQNLQJ� SUREOHPV�� $OVR�� SHHUV�
LQIOXHQFH� LQ� GUXJ� FRQVXPSWLRQ� DQG� UHODWLRQVKLS� ZLWK� VSRXVHV� DQG�
LQWLPDWH�SDUWQHUV�DIIHFW�DGXOWV�DQG�DGROHVFHQWV� �6NHZHV�	�*RQ]DOH]��
�������

6RFLDO�SHUFHSWLRQV�LQIOXHQFH�WKH�LQGLYLGXDO�DQG�WKHLU�DGGLFWLRQ�
GLUHFWO\��7KH�VRFLDO�SURFHVV� LQ�ZKLFK�DQ� LQGLYLGXDO� LV�PDUNHG�ZLWK�D�
SHUFHLYHG� DWWULEXWH� UHVXOWLQJ� LQ� D� GHYDOXDWLRQ� LV� NQRZQ� DV� VWLJPD�
�/XRPD�� ������� 3XEOLF� VWLJPD� LV� D� JHQHUDO� VRFLDO� RSLQLRQ� WRZDUGV� D�
VSHFLILF� JURXS� ZLWK� VKDUHG� FKDUDFWHULVWLFV�� LQFOXGLQJ� VWHUHRW\SHV��
MXGJPHQWV� DQG� GLVFULPLQDWLRQ� �&RUULJDQ�� ������� 7KH� ILQDO� VWDJH� RI�
VWLJPD�� LV� WKH� LQWHUQDOL]HG� RU� VHOI�VWLJPD�� ZKLFK� LV� WKH� LQGLYLGXDOV¶�
SHUFHSWLRQ� DERXW� WKH� VHOI�� UHVXOWLQJ� IURP� LGHQWLILFDWLRQ� ZLWK� D�
VWLJPDWL]HG�JURXS��SUHYHQWLQJ� WKH�SHUVRQ� IURP�VHHNLQJ� WUHDWPHQW� IRU�
PHQWDO�KHDOWK�GLVRUGHUV�DQG�DGGLFWLRQ��/XRPD�HW�DO���������6]F]HVQLDN�
HW�DO���������)LQDOO\��LQ�VSRXVHV�DQG�LQWLPDWH�SDUWQHUV��KHDY\�GULQNLQJ�
DQG�GUXJ�XVH�LQ�RQH�SDUWQHU�SUHGLFWV�KHDY\�XVH�LQ�WKH�RWKHU��+RZHYHU��
PDUULDJH�FDQ�DOVR�EH�D�SURWHFWLYH�IDFWRU� LI� WKH�RWKHU�SDUWQHU�GRHV�QRW�
SUHVHQW�D�VXEVWDQFH�XVH�DEXVH��6NHZHV�	�*RQ]DOH]��������

7KH�5ROH�RI�6SLULWXDOLW\�LQ�$GGLFWLRQ�7UHDWPHQW

$PRQJVW WKH�P\ULDG�UHDVRQV�FLWHG�E\�KHDOWKFDUH�SURIHVVLRQDOV�
IRU� WKHLU�FKRVHQ�FDUHHUV� LV� WKH�GHVLUH�WR�KHOS�SHRSOH�LQ�QHHG��)RU�WKLV�
SXUSRVH��PHGLFDO�VRFLDO�DQG�SDVWRUDO�VFLHQFHV�FRPH�WRJHWKHU�WR�GHVLJQ�
ELRSV\FKRVRFLDO�LQWHUYHQWLRQV�IRU�PXOWLSOH�GLVRUGHUV��ZKHWKHU�SK\VLFDO�
RU�PHQWDO��7KH VFLHQWLILF�VWXG\�RI�VSLULWXDOLW\�DQG�LWV�LQFOXVLRQ�LQ�PHQWDO�
KHDOWK� DQG� VXEVWDQFH� DEXVH� UHFRYHU\� DUH� QRW� QHZ�� ,Q� ����� 3DVFDO�
GHVFULEHG�DOFRKROLVP�DV�D�VSLULWXDO�GLVHDVH�UHTXLULQJ�DWWHQWLRQ�WR�RQH¶V�
FRQQHFWLRQ�WR�D�+LJKHU�3RZHU���)ORUHQWLQH�DQG�+LOO�SXEOLVKHG�ILQGLQJV�
LQ������WKDW�WKH�DSSOLFDWLRQ�RI�D�VSLULWXDOO\�EDVHG����VWHS�SURJUDP�ZLWK�
GUXJ� WUHDWPHQW� LQFUHDVHG� UHFRYHULQJ� LQGLYLGXDOV
� FKDQFHV� WR� UHPDLQ�
DEVWLQHQW�DQG�DFKLHYH�ORQJ�WHUP�UHVXOWV��2WKHUV�KDYH�GHILQHG�DGGLFWLRQ�
DV� D� VSLULWXDO� GLVHDVH� UHTXLULQJ� D� FRQQHFWLRQ� ZLWK� D� KLJKHU� SRZHU�
�$PDWR� 	� 6]\GORZVNL�� ������� ,Q� FRQWUDVW� WR� WKH� DUJXPHQW� IRU� WKH�
LQFOXVLRQ� RI� VSLULWXDOLW\� LQ� WUHDWPHQW� VHUYLFHV� VRPH� IDLWK�EDVHG�
WUHDWPHQW� FHQWHUV� WKDW� KDYH� LQGXOJHG� LQ� H[FHVVLYH� UHOLJLRVLW\� IRU�
DGGLFWLRQ�WUHDWPHQW�DEXVHG�DQG�KXPLOLDWHG�WKHLU�SDUWLFLSDQWV�DQG�LQ�VR�
GRLQJ� FUHDWHG� REVWUXFWLYH� EDUULHUV� WR� WUHDWPHQW� VHUYLFHV� �8SHJXL�
+HUQiQGH]�	�7RUUXHOOD���������
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7KH�KXPDQ�EUDLQ¶V�IURQWDO�OREHV�SRWHQWLDWH�OHDUQLQJ�SURFHVVHV�LQFOXGLQJ�
SUREOHP�VROYLQJ��XVH�DQG�GHYHORSPHQW�RI�WRROV�DQG�ODQJXDJH��,I�WKHUH¶V�
RQH�WKLQJ WKDW�GLVWLQJXLVKHV�KXPDQV�IURP�RWKHU�DQLPDOV��LW¶V�RXU�DELOLW\�
WR�XVH�ODQJXDJH��5HVHDUFKHUV�KDYH�XVHG�SUR[\�LQGLFDWRUV IRU�V\PEROLF�
DELOLWLHV��VXFK�DV�HDUO\�DUW�RU�VRSKLVWLFDWHG�WRRO�PDNLQJ�VNLOOV��)URP�WKH�
DQWKURSRORJLF�VWXGLHV�RI�KXPDQ�HDUO\�DQFHVWRUV��WKH�XVH�RI�ODQJXDJH�DV�
D� WRRO� OHDG� WR� WKH� PDQLIHVWDWLRQV� RI� DUW�� FUHDWLYLW\� DQG� VSLULWXDO�
H[SHULHQFHV�� 7KHUH� LV� FRQVLGHUDEOH� HYLGHQFH� IURP� IXQFWLRQDO� QHXUR�
LPDJLQJ�VWXGLHV�RI�PDQ\�VSLULWXDO�SUDFWLFHV�WR�VXJJHVW�D�UROH�IRU�WKH�3UH�
)URQWDO� &RUWH[� �3)&�� LQ� WKH� PHGLDWLRQ� RI� VSLULWXDO� DQG� UHOLJLRXV�
H[SHULHQFHV���7KXV��WKH�3)&�KDV�D�FUXFLDO�UROH�LQ�JHQHUDWLQJ�DGDSWLYH�
UHVSRQVHV� WR� DPELJXRXV� H[SHULHQFH� E\� WKH� YLUWXH� RI� KRPHRVWDWLF�
UHJXODWRU\�� ,W� LV�SURSRVHG� LQ� VHYHUDO� VFLHQWL¿F�SDSHUV� WKDW� D�EDODQFHG�
IXQFWLRQ�RI�WKH�PHGLDO�3)&�LV�QHHGHG�WR�PDLQWDLQ�EDODQFHG�UHOLJLRXV�RU�
VSLULWXDO�DFWLYLWLHV� �0DKRQGDV��������&ULVWRIRUL��������;X]KRX�HW��DO��
�������,Q�D�VXUYH\�FRQGXFWHG�LQ�$XVWUDOLD��H[DPLQLQJ�WKH�UHODWLRQVKLS�
EHWZHHQ�VSLULWXDOLW\��UHOLJLRVLW\�DQG�VHOI�HIILFDF\������RI�SDUWLFLSDQWV�
RI�D�UHVLGHQWLDO� WUHDWPHQW�UHSRUWHG�WKDW�VSLULWXDOLW\�DQG�UHOLJLRXV�IDLWK�
ZHUH�DQG� LPSRUWDQW�DVSHFW�RI� WKH� WUHDWPHQW�SURJUDP��0DVRQ��'HDQH��
.HOO\� 	� &URZH�� ������� 6WXGLHV� KDYH� SRVLWLYHO\� FRUUHODWHG� VSLULWXDO�
ZHOO�EHLQJ�DQG�DEVWLQHQFH�VHOI�HIILFDF\�XS�WR���PRQWKV�IROORZ�XS�DIWHU�
RXWSDWLHQW� WUHDWPHQW� �3LGHUPDQ�� 6FKQHHNORWK�� 3DQNUDW]�� 0DORQH\� 	�
$OWFKXOHU��������*RUGRQ�HW�DO����������

3URFKDVND�	�'L&OHPHQWH��������VWDWHG�WKDW�FKDQJH�RFFXUV�LQ�FHUWDLQ�
VWDJHV� �3UHFRQWHPSODWLRQ�� &RQWHPSODWLRQ�� 3UHSDUDWLRQ�� $FWLRQ��
0DLQWHQDQFH��DQG�7HUPLQDWLRQ���HDFK�ZLWK�D�XQLTXH�FKDOOHQJH��7KHVH�
VWDJHV� FDQ� EH� XVHG� WR�PRWLYDWH� SDWLHQWV� WKURXJK� DGGLFWLRQ� WUHDWPHQW��
3DUJDPHQW� ������� DUJXHV� WKDW� VSLULWXDOLW\� LV� WKH� PRVW� IXQGDPHQWDO�
IXQFWLRQ�RI�UHOLJLRQ�� WKDW� LV��DQ� LPSRUWDQW�� LUUHGXFLEOH�PRWLYDWLRQ�DQG�
SURFHVV�LQ�DQG�RI�LWVHOI�

6SLULWXDO�&RSLQJ�6NLOOV

8VLQJ� VSLULWXDOLW\�IRFXVHG� LQWHUYHQWLRQV� D� SHUVRQ� LQ� DGGLFWLRQ�
WUHDWPHQW� FDQ� GHYHORS� VSHFLILF� FRSLQJ� VNLOOV� WR� DGGUHVV� WKH�
ELRSV\FKRVRFLDO�DQG�VSLULWXDO�GLIILFXOWLHV�WKDW�DOORZ�KLP�WR�EH�FORVHU�WR�
WKH� GHVLUHG� WUHDWPHQW� JRDO�� 8VLQJ� VSLULWXDOLW\� LQ� WKHUDS\� FDQ� KHOS�
SDWLHQWV� DGGUHVV� DGGLFWLYH� EHKDYLRUV� WKDW� VRPHWLPHV� WUDFH� EDFN� WR�
PDODGDSWLYH� UHOLJLRXV� EHOLHIV�� $Q\� WRRO� RU� SUDFWLFH� WKDW� SUHYHQWV� RU�
DOOHYLDWHV� VWUHVVIXO� OLYH� HYHQWV� FDQ� EH� XVHG� WR� IDFLOLWDWH� SUREOHP�
UHVROXWLRQ� DQG� UHGXFHV� WKH� QHJDWLYH� FRQVHTXHQFHV� RI� UHODSVH��
�3DUJDPHQW���������:H�VHHN�WR�HYRNH��GLVFXVV��GHYHORS�DQG�XQGHUVWDQG�
KRZ�WR�H[SDQG�DQ�HYHU�LQFUHDVLQJ�DUUD\�RI�ELRSV\FKRVRFLDO�DQG�VSLULWXDO�
WRROV� WR� HQKDQFH� FRSLQJ� VNLOOV� IRU� WKH� UHFRYHU\� RI� SDWLHQWV�� IDPLOLHV��
FRPPXQLWLHV�DQG�VRFLHWLHV�HIIHFWHG�E\�68'¶V�

+HDOLQJ

+HDOWKFDUH�SURIHVVLRQDOV�KDYH�WUDGLWLRQDOO\�XVHG�D�OLQHDU�PRGHO�RI�
WKLQNLQJ�ZKHUHLQ�D�SHUVRQ�H[SUHVVHV�D�FRQJORPHUDWH�RI�V\PSWRPV��DQG�
WKRVH�V\PSWRPV�DUH�FDWHJRUL]HG�LQWR�D�FOLQLFDO�GLDJQRVLV��0R]G]LHU]��
3HOXVR�	�/LVLHFNL���������7KH�ZRUN�VHHPV�HDV\��ZH�WUHDW�WKH�V\PSWRPV�
WKHUHIRUH�ZH�FXUH� WKH�SDWLHQW��FRPPRQO\�SHUFHLYHG�DV� UHFRYHU\��RU�D�
VWDWH� RI� UHPLVVLRQ� ZKLFK� LV� D� UHVROXWLRQ� RI� V\PSWRPV�� 6SLULWXDOLW\�
HPSKDVL]HV�WKH�DFKLHYHPHQW�RI�PHDQLQJIXO�H[SHULHQFHV��0F&UDG\�	�
7RQLJDQ�� ������ DQG� DFFHSWDQFH� RI� LOOQHVV� DQG� SHDFH�ZLWK� RQH¶V� OLIH��
DFKLHYLQJ�KHDOLQJ��3XFKDOVNL���������+HDOLQJ�DQG�ZHOOQHVV�DUH�EURDGHU�
WHUPV�WKDW�VHHN�WR�GHYHORS�DQ�XQGHUVWDQGLQJ RI�OLIH�ZLWK�WKH�GLVRUGHU��
DQG� DFFHSWDQFH� RI� WKH� FKDQJHV� QHHGHG� WR� PDLQWDLQ� JRDOV� DQG� HYDGH�
UHODSVHV��7KURXJK�WKH�HPSKDVLV�RI�KHDOLQJ�DQG�ZHOOQHVV�DV�RSSRVHG�WR�
UHFRYHU\�ZH�LQWHQG�WR�JLYH�WKH�SDWLHQW�D�GLIIHUHQW�PHDQLQJ�RI�WKH�LOOQHVV��
OHDUQ�KRZ�WR�XQGHUVWDQG�WKH�HIIHFWV�RI�WKH�GLVRUGHU�DQG�HPSRZHU�WKH�
SDWLHQW�WR�UHJDLQ�D�PRUH�HQGXULQJ�FRQWURO�RI�KLV�RU�KHU�OLIH��3DWLHQWV�ZLWK�
68'¶V�WHQG�WR�IHHO�SRZHUOHVV�WR�WKHLU�OLIH¶V�FLUFXPVWDQFHV��+HDOLQJ�FDQ�
EH�JDLQHG�WKURXJK�VSLULWXDOLW\�DQG�VHOI�FDUH��ZKLFK�DW�WLPHV�LW�LV�QRW�WKH�
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ϭϰϱ ϭϰϲ

PRVW� LPSRUWDQW� WKLQJ� IRU� SHRSOH� ZLWK� 68'¶V� �8QLYHUVLW\� RI� 8WDK�
+HDOWK��������

5HVLOLHQFH

,Q�PDQ\�FDVHV��WUDXPD�LV�D�FDWDO\VW�IRU�VXEVWDQFH�XVH�DQG�RWKHU�
VHULRXV�PHQWDO�KHDOWK�LVVXHV��3HRSOH�WKDW�GRQ¶W�KDYH�WKH�ZHOOQHVV�WRROV�
WR� WROHUDWH� XQFRPIRUWDEOH� FLUFXPVWDQFHV� RIWHQ� VXIIHU� IURP� DGGLFWLRQ�
EHFDXVH� WKH\� WHQG� WR� DYRLG� VWUHVVIXO� VLWXDWLRQV�� 0DQ\� SHRSOH� ZLWK�
DGGLFWLRQ�XVH�VXEVWDQFHV�� WU\LQJ� WR�QXPE�RXW�SDLQ�H[SHULHQFHG�ZKLOH�
KDYLQJ� D�ZLGH� UDQJH� RI� HPRWLRQV��$� UHFHQW� VWXG\� �6LGGLTD�	� -DKDQ��
������ HVWDEOLVKHG� D� SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� VSLULWXDOLW\� DQG�
UHVLOLHQFH�� � 5HVHDUFKHUV� KDYH� IRXQG� VLPLODU� SURWHFWLYH� IDFWRUV� LQ�
VSLULWXDOLW\� DQG� UHVLOLHQFH� �&UDZIRUG�� :ULJKW� 	� 0DVWHQ�� ��������
5HVLOLHQFH�LV�GHILQHG�DV��³WKH�DELOLW\�WR�UHFRYHU�IURP�RU�DGMXVW�HDVLO\�WR�
PLVIRUWXQH�RU� FKDQJH´� �0HUULDP�:HEVWHU�2QOLQH�� ������� 6SLULWXDOLW\�
DQG� UHOLJLRQ�SURPRWH� WKH�GHYHORSPHQW�RI� UHVLOLHQFH�E\�KHOSLQJ� WKHP�
EXLOG� KHDOWK\� UHODWLRQVKLSV�� E\� FORVLQJ� WKH� JDS� RI� VRFLDO� VXSSRUW��
GHYHORSLQJ� PRUDO� YDOXHV� DQG� KHDOWK\� EHKDYLRU�� DQG� RIIHULQJ�
RSSRUWXQLWLHV� IRU� SHUVRQDO� JURZWK�� 3V\FKRORJLFDO� LQWHUYHQWLRQV� XVLQJ�
VSLULWXDOLW\� DUH� DLPHG� WR� HQKDQFH� UHVLOLHQFH� XVLQJ� PLQGIXOQHVV��
IDFLOLWDWLQJ�VRFLDO�LQWHUDFWLRQV�IRU�D�EHWWHU�VRFLDO�VXSSRUW��7KHVH�VHW�RI�
VNLOOV� FDQ� KHOS� SHRSOH� FRSH� ZLWK� VWUHVV� DQG� SUHYHQW� WKH� RQVHW� RI�
VXEVWDQFH�FRQVXPSWLRQ��$OLP�HW�DO���������

4XDOLW\�RI�/LIH

3HRSOH�ZKR�FRPH�WR�WKHUDS\�ZLWK�68'¶V�DUH�RIWHQ�VHDUFKLQJ�IRU�
D�EHWWHU�TXDOLW\�RI�OLIH��42/���7KLV�LV�FDQ�EH�YROXQWDU\�RU�LQYROXQWDU\��
EXW�HLWKHU�ZD\� LV�GXH� WR�RYHUZKHOPLQJO\�QHJDWLYH�FRQVHTXHQFHV� WKDW�
DULVHV� ZLWK� WKH� 68'�� 7KHVH� FRQVHTXHQFHV� DOZD\V� LQYROYH� VRPH�
FRPELQDWLRQ�RI�WKH�ELRORJLFDO��SV\FKRORJLFDO��VRFLRORJLFDO�RU�VSLULWXDO�
DVSHFWV�RI�WKH�LQGLYLGXDO��$OZD\V�WKH�JRDO�RI�WUHDWPHQW�LV�WR�LPSURYH�
SDWLHQW¶V�42/�DQG�RIWHQ�WR�DGGUHVV�SXEOLF�KHDOWK�FRQFHUQV��6SLULWXDOLW\�
VKRXOG� QRW� EH� XQGHUUDWHG� LQ� LWV� YDOXH� DQG� SRWHQWLDO� IRU� SRVLWLYH�
LPSURYHPHQW� LQ� 42/�� $OWKRXJK� WKHUH� LV� QR� XQLYHUVDOO\� DFFHSWHG�

ELRPHGLFDO�GHILQLWLRQ�RI�KHDOWK�UHODWHG�42/��LW�UHIHUV�WR�WKH�VXEMHFWLYH�
DVVHVVPHQW� RI� LQIOXHQFHV� IURP� WKH� SUHVHQW� VWDWH� RI� KHDOWK�� VDQLWDU\�
KHDOWK�FDUH��DQG�SURPRWLRQ�RI�KHDOWK�RYHU�WKH�LQGLYLGXDO�FDSDELOLW\�WR�
DFKLHYH�DQG�PDLQWDLQ�D�JOREDO�OHYHO�RI�IXQFWLRQDOLW\�WKDW�DOORZV�WKHP�WR�
IROORZ�WKRVH�DFWLYLWLHV�GHHPHG�LPSRUWDQW�IRU�WKH�LQGLYLGXDO�DQG�DIIHFWV�
WKHLU� JHQHUDO� VWDWH� RI� ZHOOEHLQJ� �0DUJDULWD�4XLQFHQR� 	� 9LQDFFLD��
�������

68'¶V� DV� GHILQHG� E\� WKH� $PHULFDQ� 3V\FKLDWULF� $VVRFLDWLRQ�
������� DUH� D� FOXVWHU� RI� FRJQLWLYH�� EHKDYLRUDO�� DQG� SV\FKRORJLFDO�
V\PSWRPV�LQGLFDWLQJ�WKDW�WKH�LQGLYLGXDO�FRQWLQXHV�XVLQJ�WKH�VXEVWDQFHV�
GHVSLWH� VLJQLILFDQW� VXEVWDQFH�UHODWHG� SUREOHPV�� 7KLV� GHILQLWLRQ� VWDWHV�
WKDW�VXEVWDQFH�UHODWHG�SUREOHPV�DUH�D�VLJQLILFDQW�DVSHFW�RI�WKH�GLVRUGHU��
KHQFH�WKH�UHOHYDQFH�RI�42/�LPSURYHPHQW��6WXGLHV�VXJJHVW�WKDW�SHRSOH�
ZLWK�68'¶V�ZKR�VHHN�DQG�DGKHUH�WR�WUHDWPHQW�REWDLQ�D�EHWWHU�RYHUDOO�
42��/DXGHW��������

$QRWKHU�VWXG\�UHVHDUFKLQJ�WKH�UROH�RI�HPRWLRQ�UHJXODWLRQ�LQ�WKH�
UHODWLRQVKLS�EHWZHHQ�VSLULWXDO�KHDOWK�DQG�42/�IRXQG�D�GLUHFW�HIIHFW�RI�
VSLULWXDO�KHDOWK�RQ�42/��VXJJHVWLQJ�D VWURQJ�FRQQHFWLRQ�EHWZHHQ�WKHVH�
WZR�FRQFHSWV��$NEDUL�	�+RVVDLQL���������&RQVLGHULQJ�WKLV��FOLQLFLDQV�
VKRXOG�VWUHQJWKHQ�VSLULWXDOLW\�LQ�SDWLHQWV�ZLWK�VSLULWXDO�UHOLJLRXV�EHOLHIV�
LQ� RUGHU� WR� SURPRWH� D� EHWWHU� 42/�� &RPELQLQJ� VSLULWXDO� KHDOWK� ZLWK�
DGDSWLYH�HPRWLRQ�UHJXODWLRQ�VWUDWHJLHV�FDQ�KHOS�SDWLHQWV�DFKLHYH�D�EHWWHU�
42/�� FRQFOXGLQJ� WKDW� VSLULWXDO� KHDOWK� LV� RQH� RI� WKH� PRVW� LPSRUWDQW�
SUHGLFWRUV�RI�42/�DQG�PHQWDO�KHDOWK��/DXGHW��������

)RUJLYHQHVV�RI�6HOI�DQG�2WKHUV

7KH��WK DQG��WK VWHSV�RI�$OFRKROLFV�$QRQ\PRXV��$$��UHIHU�WR�
KDUPV�GRQH�DQG�ZLOOLQJQHVV� WR�PDNH�DPHQGV�� �%LOO���������7KLV� VWHS�
H[LVWV� EHFDXVH�PDQ\�SHRSOH�ZLWK�68'¶V� EHKDYH� LQ�ZD\V� KDUPIXO� WR�
SHRSOH� VRPHWLPHV� LQFOXGLQJ� WKRVH� WKH\� FDUH� DERXW�� 7KH\� FDQ� VWHDO�
PRQH\� DQG� EHORQJLQJV� WR� REWDLQ� GUXJV�� GHFHLYH� ORYHG� RQHV�� EH�
DJJUHVVLYH�WRZDUGV�IDPLO\�DQG�FKLOGUHQ��DPRQJ�RWKHUV��7KH\�DOVR�PD\�
KDYH� XVHG� LOOHJDO� DFWLYLWLHV� WR�PDLQWDLQ� WKH� LPSXOVLYH� QHHG� GULYH� IRU�



&LHQFLDV�GH�OD�&RQGXFWD ����� 8QLYHUVLGDG�&DUORV�$OEL]X������������������������������ %,236<&+262&,$/ %(1(),76�2)�63,5,78$/,7<
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FRQVXPSWLRQ�RI�VXEVWDQFHV��7KHVH�DFWLYLWLHV�PLJKW�LQFOXGH�SURVWLWXWLRQ��
UREEHU\��GUXJ�GHDOLQJ��HWF��

$V�SUHYLRXVO\�PHQWLRQHG�� WUDXPD� LV�RIWHQ�SDUW�RI� WKH�SDVW� IRU�
SHRSOH� ZLWK� 68'¶V�� 7KHVH� SHUVRQV� KDYH� VXIIHUHG� PDQ\� WLPHV� IURP�
SK\VLFDO��HPRWLRQDO�DQG�VH[XDO�DEXVH��E\�IDPLO\�PHPEHUV��VSRXVHV��DQG�
RWKHUV�� 3HRSOH� ZKR� KDYH� H[SHULHQFHG� FKLOG� DEXVH�� FULPLQDO� DWWDFN��
GLVDVWHUV��ZDU��RU�RWKHU�WUDXPDWLF�HYHQWV�WXUQ�WR�DOFRKRO�RU�GUXJV�WR�KHOS�
WKHP�GHDO�ZLWK�HPRWLRQDO�SDLQ��EDG�PHPRULHV��SRRU�VOHHS��JXLOW��VKDPH��
DQ[LHW\��RU�WHUURU��,QWHUQDWLRQDO�6RFLHW\�RI�7UDXPDWLF�6WUHVV�6WXGLHV���
7UDXPD�UHIHUV�WR�DQ�LQWHQVH�DQG�RYHUZKHOPLQJ�HYHQW�WKDW�VXUSDVVHV�WKH�
SHUVRQV� FRSLQJ� VNLOOV�� 7KHVH� WUDXPDWLF� H[SHULHQFHV� DQG� WKH� SDWLHQWV¶�
UHDFWLRQV�FDQ�EH�EHWWHU�XQGHUVWRRG�LQ�WKH�OLJKW�RI�VSLULWXDOLW\��$OWKRXJK�
IRUJLYHQHVV�LV�DUJXHG�WR�EH�UHOHYDQW�WR�WKH�WUHDWPHQW�RI�68'¶V��WKHUH�LV�
OLWWOH�HPSLULFDO�HYLGHQFH�WR�VXSSRUW�LW��+RZHYHU��D�VWXG\��:HEE�HW��DO��
������IRXQG�WKDW�IRUJLYHQHVV�WRZDUGV�RWKHUV�DQG�VHOI�ZHUH�DVVRFLDWHG�
ZLWK� IHZHU�GULQNLQJ� FRQVHTXHQFHV�� )RUJLYHQHVV� WRZDUGV� VHOI�PD\�EH�
PRVW� GLIILFXOW� WR� DFKLHYH� DQG� WKXV�PXVW� LPSRUWDQW WR� UHFRYHU\�� ,W� LV�
LPSRUWDQW� WR� H[WHQG� UHVHDUFK� LQ� WKLV� DUHD� WR� FRQILUP� RU� GHQ\� WKH�
LQIOXHQFH�RI�IRUJLYHQHVV�DV�D�WKHUDSHXWLF�EHQHILW�RI�VSLULWXDOLW\�

&RQFOXVLRQ

7KH� (QJHO� ELRSV\FKRVRFLDO� PRGHO� LQFOXVLYH� RI� WKH� VSLULWXDO�
GLPHQVLRQ�LV�HVVHQWLDO�WR�WKH�XQGHUVWDQGLQJ�DQG�HIIHFWLYH�WUHDWPHQW�RI�
WKH�SKHQRPHQRQ�RI�DGGLFWLRQ��:H�KDYH�GHWDLOHG�DQ�XQGHUVWDQGLQJ�RI�
KRZ� VSLULWXDOLW\� ZKHQ� XVHG� DV� SDUW� RI� D� WKHUDSHXWLF� DSSURDFK� WR�
DGGLFWLRQ�KDV�EHHQ�OLQNHG�ZLWK�EHWWHU�UHKDELOLWDWLRQ�RXWFRPHV��&OLQLFDO�
EHQHILWV�FDQ�EH JDLQHG�XVLQJ�WKH�SDWLHQW¶V�RZQ�EHOLHIV��WDNLQJ�FDUH�WR�
DYRLG� WKH� LPSRVLWLRQ� RI� VWULQJHQW� GRJPD�� UHOLJLRXV� EHOLHIV� DQG�
WUDGLWLRQV�� � 7KURXJK� WKH� WKHUDSHXWLF� XVH� RI� ZHOOQHVV� WRROV� WKDW�
LQFRUSRUDWH�VSLULWXDO�SUDFWLFHV��SDWLHQWV�PD\�EH�DEOH�WR�GHYHORS�EHWWHU�
QHXURSV\FKRORJLFDO� WRROV� XVHG� WR� LQFUHDVH� UHFRYHU\� DQG� ZHOOQHVV��
)XUWKHU� VWXGLHV� DUH� QHHGHG� WR� H[DPLQH� WKH� UROH� VSLULWXDOLW\� SOD\V� WR�

LPSURYH�KHDOLQJ�� UHVLOLHQFH��TXDOLW\�RI� OLIH�� DQG� IRUJLYHQHVV� �WRZDUGV�
RWKHUV�DQG�VHOI��LQ�SHUVRQV�ZLWK�68'¶V��

5HIHUHQFHV
$NEDUL��0��	�+RVVDLQL��6�0���������7KH�UHODWLRQVKLS�RI�VSLULWXDO�KHDOWK�

ZLWK�TXDOLW\�RI�OLIH��0HQWDO�KHDOWK��DQG�EXUQRXW��7KH�PHGLDWLQJ�
UROH� RI� HPRWLRQDO� UHJXODWLRQ�� ,UDQLDQ� -RXUQDO� RI� 3V\FKLDWU\��
�������������

$OLP�� 7�1��� /DZVRQ��:�%��� )HGHU�� $��� ,DFRYLHOOR�� %�0��� 6D[HQD�� 6���
%DLOH\��&�5���*UHHQH��$�0��	�1HXPHLVWHU��$���������5HVLOLHQFH�
WR�PHHW�WKH�FKDOOHQJH�RI�DGGLFWLRQ��3V\FKRELRORJ\�DQG�FOLQLFDO�
FRQVLGHUDWLRQV��$OFRKRO�5HVHDUFK��&XUUHQW�5HYLHZV�������������
����

$PDWR�� 3�3��	�6]\GORZVNL�� 6�-�� �������6SLULWXDOLW\� LQ� DGGLFWLRQ� DQG�
PHQWDO� KHDOWK�� $� SUDFWLFDO� FDVH� DSSURDFK�� $PHULFDQ�
,QWHUQDWLRQDO�-RXUQDO�RI�&RQWHPSRUDU\�5HVHDUFK������������

$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ�� ��������'LDJQRVWLF�DQG� VWDWLVWLFDO�
PDQXDO� RI� PHQWDO� GLVRUGHUV �'60�9��� $UOLQJWRQ�� 9$�
$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ�

%HYHULGJH��7�-�5��	�5REHUWV��'�&�6���������7KH�DQDWRP\�RI�DGGLFWLRQ��
1HZ�<RUN��:ROWHUV�.OXJHU�

%LOO�� :�� ������� $OFRKROLFV� $QRQ\PRXV�� 7KH� VWRU\� RI� KRZ� PDQ\�
WKRXVDQGV�RI�PHQ�DQG�ZRPHQ�KDYH�UHFRYHUHG�IURP�DOFRKROLVP�
1HZ�<RUN��$OFRKROLFV�$QRQ\PRXV�:RUOG�6HUYLFHV�

&RUULJDQ�� 3�:�� �������$GKHUHQFH� WR� DQWL�SV\FKRWLF�PHGLFDWLRQV� DQG�
KHDOWK� EHKDYLRU� WKHRULHV�� -RXUQDO� RI�0HQWDO�+HDOWK�� ���� ����
����

&UDZIRUG�� (��� :ULJKW�� 0�	0DVWHQ�� $�� 6�� �������� 5HVLOLHQFH� DQG�
VSLULWXDOLW\� LQ� \RXWK�� ,Q� (�&�� 5RHKONHSDUWDLQ�� 3�� (��� .LQJ��
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ϭϰϵ ϭϱϬ

/�:DJHQHU���	�3��/��%HQVRQ��(GV����7KH�KDQGERRN�RI�VSLULWXDO�
GHYHORSPHQW� LQ� FKLOGKRRG� DQG� DGROHVFHQFH �SS�� ���� ± ������
7KRXVDQG�2DNV��&$��6DJH

&ULVWRIRUL�� ,��� %XOEXOLD�� -��� 6KDYHU�� -�+���:LOVRQ��0���.UXHJHU�� )���	�
*UDIPDQ�� -�� �������1HXUDO�FRUUHODWHV�RI�0\VWLFDO�([SHULHQFH��
1HXURSV\FKRORJLD����������������

*DODQWHU�0��'HUPDWLV�+��3RVW�6��	�6DPSVRQ�&�� �������6SLULWXDOLW\�
EDVHG� UHFRYHU\� IURP� GUXJ� DGGLFWLRQ� LQ� WKH� WZHOYH�VWHS�
IHOORZVKLS� RI� 1DUFRWLFV� $QRQ\PRXV�� -RXUQDO� RI� $GGLFWLRQ�
0HGLFLQH����������������

*RUGRQ��6�0���6WHUOLQJ��5���6LDWNRZVNL��&���5DLYHO\��.��:HLQVWHLQ�6��	�
+LOO�� 3�&�� ������� ,QSDWLHQW� GHVLUH� WR� GULQN� DV� D� SUHGLFWRU� RI�
UHODSVH�WR�DOFRKRO�XVH�IROORZLQJ�WUHDWPHQW��$PHULFDQ�-RXUQDO�RI�
$GGLFWLRQV��������������

*UHHQILHOG�� %�� /��� 	� 7RQLJDQ�� -�� 6�� �������� 7KH� JHQHUDO� DOFRKROLFV�
DQRQ\PRXV�WRROV�RI�UHFRYHU\��7KH�DGRSWLRQ�RI����VWHS�SUDFWLFHV�
DQG� EHOLHIV� 3V\FKRORJ\� RI� $GGLFWLYH� %HKDYLRUV�� ������� ���±
���� KWWSV���GRL�RUJ���������D�������

+HLQ]��$��-���'LVQH\��(��5���(SVWHLQ��'��+���*OH]HQ��/��$���&ODUN��3��,���
	�3UHVWRQ��.��/����������$�IRFXV�JURXS�VWXG\�RQ�VSLULWXDOLW\�DQG�
VXEVWDQFH�XVHU� WUHDWPHQW� 6XEVWDQFH� 8VH� 	� 0LVXVH� ���������
���±�����GRL��������������������������

,QWHUQDWLRQDO� 6RFLHW\� RI� 7UDXPDWLF� 6WUHVV� 6WXGLHV �1�5��� 7UDXPDWLF�
6WUHVV�DQG�6XEVWDQFH�$EXVH�3UREOHPV��$XWRU��,OOLQRLV�

.RHQLJ��+�*���0F&XOORXJK��0��	�/DUVRQ��'��%����������+DQGERRN�RI�
UHOLJLRQ�DQG�KHDOWK��$�FHQWXU\�RI�UHVHDUFK UHYLHZHG��1HZ�<RUN��
2[IRUG�8QLYHUVLW\�3UHVV�

/DXGHW� $�� %�� �������� 7KH� FDVH� IRU� FRQVLGHULQJ� TXDOLW\� RI� OLIH� LQ�
DGGLFWLRQ� UHVHDUFK� DQG� FOLQLFDO� SUDFWLFH� $GGLFWLRQ� 6FLHQFH� 	�
&OLQLFDO�3UDFWLFH� ������������

/L��;���:HLVVPDQ��0���7DODWL��$���6YRE��&���:LFNUDPDUDWQH��3���3RVQHU��
-��	�;X��'���������$�GLơXVLRQ�WHQVRU�LPDJLQJ�VWXG\�RI�EUDLQ�
PLFURVWUXFWXUDO� FKDQJHV� UHODWHG� WR� UHOLJLRQ� DQG� VSLULWXDOLW\� LQ�
IDPLOLHV�DW�KLJK�ULVN�IRU�GHSUHVVLRQ��%UDLQ�DQG�%HKDYLRU��������
H�������KWWSV���GRL�RUJ���������EUE�������

/XRPD��-�%�� �������6XEVWDQFH�8VH�6WLJPD�DV�D�%DUULHU� WR�7UHDWPHQW�
DQG� 5HFRYHU\�� ,Q %DQNROH�� 5$��� (G��� $GGLFWLRQ� 0HGLFLQH��
6FLHQFH�DQG�3UDFWLFH��6SULQJHU��SS������������

/XRPD�� -�%���.RKOHQEHUJ��%�6���+D\HV��6�&���%XQWLQJ��.���5\H��$�.��
������� 5HGXFLQJ� VHOI�VWLJPD� LQ� VXEVWDQFH� DEXVH� WKURXJK�
DFFHSWDQFH� DQG� FRPPLWPHQW� WKHUDS\�� 0RGHO�� PDQXDO�
GHYHORSPHQW�� DQG� SLORW� RXWFRPHV�� $GGLFWLRQ� 5HVHDUFK� 	�
7KHRU\�����������±����

4XLFHQR�� -DSF\�0DUJDULWD�� 	� 9LQDFFLD�� 6WHIDQR�� �������� 5HVLOLHQFH��
LOOQHVV� SHUFHSWLRQ�� EHOLHIV� DQG� VSLULWXDO�UHOLJLRXV� FRSLQJ� DQG�
KHDOWK�UHODWHG�TXDOLW\�RI�OLIH�LQ�SDWLHQWV�ZLWK UKHXPDWRLG�DUWKULWLV�
GLDJQRVLV��3VLFRORJtD�GHVGH�HO�&DULEH�����������������

0DVRQ�� 6�-��� 'HDQH�� )�3��� .HOO\�� 3�-�� 	� &URZH�� 7�3�� ������� 'R�
VSLULWXDOLW\�DQG�UHOLJLRVLW\�KHOS�LQ�WKH�PDQDJHPHQW�RI�FUDYLQJV�
LQ� VXEVWDQFH� DEXVH� WUHDWPHQW"� 6XEVWDQFH� 8VH� 	�0LVXVH� ����
����������

0F&UDG\��%�6��	�7RQLJDQ��-�6�� ��������5HFHQW� UHVHDUFK� LQWR� WZHOYH�
VWHS�SURJUDPV��,Q�5��5LHV��'��$��)LHOOLQ��0��0LOOHU��(GV����7KH�
$6$0� SULQFLSOHV� RI� DGGLFWLRQ� PHGLFLQH �)LIWK� (GLWLRQ���
3KLODGHOSKLD��:ROWHUV�.OXZHU�+HDOWK�

0RKDQGDV� (�� �������� 1HXURELRORJ\� RI� VSLULWXDOLW\� 0HQV� VDQD�
PRQRJUDSKV� ��������±����GRL������������������������
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0R]G]LHU]�� *�-��� 3HOXVR�� 3�5�� 	� /LVLHFNL�� -�� �������� 3ULQFLSOHV� RI�
FRXQVHOLQJ�DQG�SV\FKRWKHUDS\��1HZ�<RUN��5RXWOHGJH�

1DWLRQDO�,QVWLWXWH�RQ�'UXJ�$EXVH��������'UXJV��EUDLQ�DQG�EHKDYLRU��
7KH� VFLHQFH� RI� DGGLFWLRQ�� 1DWLRQDO� ,QVWLWXWHV� RI� +HDOWK�� 8�6��
'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV�

2
%ULHQ�� -�0�� �������� $OH[DQGHU� DQG� 'LRQ\VXV�� 7KH� LQYLVLEOH�
HQHP\� $QQ�6FKRODUVKLS� ����������

3DUGLQL� '�$��� 3ODQWH�� 7�*��� 6KHUPDQ�� $�� 	� 6WXPS�� �������
5HOLJLRXVI)DLWK� DQG� VSLULWXDOLW\� LQ� VXEVWDQFH� DEXVH� UHFRYHU\�
'HWHUPLQLQJ� WKH�PHQWDO�KHDOWK�EHQHILWV��-RXUQDO�RI�6XEVWDQFH�
$EXVH�7UHDWPHQW�����������������

3DUJDPHQW�� .�,�� �������� 7KH� SV\FKRORJ\� RI� UHOLJLRQ� DQG� FRSLQJ��
7KHRU\��UHVHDUFK��SUDFWLFH��1HZ�<RUN��*XLOIRUG�3UHVV�

3DUJDPHQW��.�,���������6SLULWXDOLW\�DV�DQ�LUUHGXFLEOH�KXPDQ�PRWLYDWLRQ�
DQG�SURFHVV��7KH� ,QWHUQDWLRQDO� -RXUQDO� IRU� WKH�3V\FKRORJ\�RI�
5HOLJLRQ�����������������

3LGHUPDQ�� .�0��� 6FKQHHNORWK�� 7�'��� 3DQNUDW]�� 6���0DORQH\�� 6�'�� 	�
$OWFKXOHU�� 6�,�� ������� 6SLULWXDOLW\� LQ� DOFRKROLFV� GXULQJ�
WUHDWPHQW��7KH�$PHULFDQ�-RXUQDO�RQ�$GGLFWLRQV��������������

3URFKDVND�� -�2��	�'L&OHPHQWH��&�&�� �������6WDJHV�DQG�SURFHVVHV�RI�
VHOI�FKDQJH�RI�VPRNLQJ��WRZDUG�DQ�LQWHJUDWLYH�PRGHO�RI�FKDQJH��
-RXUQDO�RI�&RQVXOWLQJ�DQG�&OLQLFDO�3V\FKRORJ\�����������������

3XFKDOVNL� &�� 0�� �������� 7KH� UROH� RI� VSLULWXDOLW\� LQ� KHDOWK� FDUH��
3URFHHGLQJV��%D\ORU�8QLYHUVLW\��0HGLFDO�&HQWHU��������������
�����GRL�������������������������������

0HUULDP�:HEVWHU�� �������� 5HVLOLHQFH�� ,Q� 0HUULDP�:HEVWHU�FRP��
5HWULHYHG� IURP� KWWSV���ZZZ�PHUULDP�
ZHEVWHU�FRP�GLFWLRQDU\�UHVLOLHQFH�

6LGGLTD��$��	�-DKDQ��$����������7KH�UHODWLRQVKLS�EHWZHHQ�VSLULWXDOLW\�
DQG�UHVLOLHQFH��,QWHUQDWLRQDO�5HVHDUFK�-RXUQDO���������������

6]F]HĞQLDN��'���.RE\áNR��$���:RMFLHFKRZVND�� ,���.áDSFLĔVNL��0���	�
5\PDV]HZVND��-����������,QWHUQDOL]HG�VWLJPD�DQG�LWV�FRUUHODWHV�
DPRQJ� SDWLHQWV� ZLWK� VHYHUH� PHQWDO� LOOQHVV�� 1HXURSV\FKLDWULF�
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