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3URIHVLRQDOQD�PRELOQRVW�EXGX`LK
VWXGHQDWD�EHRJUDGVNRJ�XQLYHU]LWHWD
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0DWHULMDOQD� VLWXDFLMD�� SRVWRMDQMH� DOWHUQDWLYQRJ� IDNXOWHWD�� XWLFDM� UDWD� QD� L]ERU
IDNXOWHWD��SRQD^DQMH�X�VOXaDMX�QHXVSHKD�SUL�XSLVX�QD�IDNXOWHW��SURFHQD�aHNDQMD�QD
SRVDR�X�VWUXFL��QHSRCHOMQL�SRVORYL�L�VSUHPQRVW�]D�PLJUDFLMX�UDGL�]DSRVOHQMD�X�VWUX�
FL��ELOH�VX�RGOLNH�LVSLWDQLND�NRMH�VPR�SRVPDWUDOL�X�RGQRVX�QD�QMLKRY�SRO�L�IDNXOWHW
NRML�XSLVXMX��$NFHQDW�MH�VWDYOMHQ�QD�LVSLWLYDQMH�SURIHVLRQDOQH�SULODJRGOMLYRVWL��WM�
PRELOQRVWL�PODGLK�OMXGL�X�VLWXDFLML�QDNRQ�UDWD��

8YRG

3URIHVLRQDOQD�PRELOQRVW��SRVPDWUDQD�NDR�VWHSHQ�VSUHPQRVWL�PODGLK�GD

VH�SULODJRGH�WUHQXWQRM�VLWXDFLML�X�SRJOHGX�VYRMH�SURIHVLRQDOQH�RULMHQWDFLMH�

SUHGVWDYOMD�SVLKROR^NL�IHQRPHQ�NRML�MH�UHWNR�L]XaDYDQ�NRG�QDV��2YD�WHPD

MH�LQGLUHNWQR�REUD_LYDQD�X�RNYLUX�NDGURYVNH�SVLKRORJLMH�NUR]�LVWUDCLYDQMD

IOXNWXDFLMH�UDGQLND��'LUHNWQLMH�LVWUDCLYDQMH�SURIHVLRQDOQH�PRELOQRVWL�UD_HQR

MH�������X�RNYLUX�)LOR]RIVNRJ�IDNXOWHWD�X�%HRJUDGX��?DSRYL`��������3RYRG

]D�LVWUDCLYDQMH�ELR�MH�SUREOHP�QH]DSRVOHQRVWL�PH_X�PODGLP��IDNXOWHWVNL

REUD]RYDQLP�OMXGLPD��
2YD�WHPD�MH�SRVHEQR�DNWXHOQD�QDNRQ�UDWD�������NDGD�VX�HNRQRPVNH

SULOLNH�X�]HPOML�ELWQR�SRJRU^DQH�L�NDGD�MH�PODGLPD�RVHWQR�VDPQMHQD�SHU�

VSHNWLYD�GD�QD_X�SRVDR�X�VWUXFL��3RVHEQR�MH�LQWHUHVDQWQR�XWYUGLWL�NROLNR�VX

PODGL�X�RYDNYRP�WUHQXWNX�VSUHPQL�GD�VH�SULODJRGH�QDVWDORM�VLWXDFLML�X�SR�

JOHGX�VYRJ�SURIHVLRQDOQRJ�CLYRWD��7X�VSUHPQRVW�LVSLWLYDOL�VPR�QD�SRSX�

ODFLML�EXGX`LK�VWXGHQDWD�EHRJUDGVNRJ�XQLYHU]LWHWD��.RQNUHWDQ�FLOM�ELR�MH�GD

VH�XWYUGL�VWHSHQ�VSUHPQRVWL�PODGLK�OMXGL��GD�X�VOXaDMX�QHPRJX`QRVWL�GD�VH

EDYH�VWUXNRP�NRMX�CHOH�L�]D�NRMX�VH�REUD]XMX��SURQD_X�SRVDR�YDQ�VWUXNH�

2YDM�UDG�MH�GHR�^LUHJ�LVWUDCLYDQMD�NRMH�MH�UD_HQR�X�/DERUDWRULML�]D�$QWUR�

SRORJLMX�QD�0HGLFLQVNRP�IDNXOWHWX�X�%HRJUDGX��
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0DWHULMDO�L�PHWRGH

,VSLWDQR�MH�����RVRED��RG�WRJD�����PRPDND�L�����GHYRMDND��8�LVSL�
WLYDQMX�VX�XaHVWYRYDOL�EXGX`L�VWXGHQWL�aHWUQDHVW�IDNXOWHWD�8QLYHU]LWHWD�X
%HRJUDGX��2EUD_LYDQL�VX�SRGDFL�VD�IDNXOWHWD�NRML�VX�EURMaDQR�ELOL�QDM]DV�
WXSOMHQLML�PHGX�QD^LP�LVSLWDQLFLPD��PHGLFLQVNL��YHWHULQDUVNL��HOHNWURWH�
KQLaNL��SUDYQL��ILOR]RIVNL��SROMRSULYUHGQL�L�HNRQRPVNL�IDNXOWHW�X�%HRJUDGX�

,VWUDCLYDQMD�MH�HNVSORUDWLYQR�QHHNVSUHLPHQWDOQR�VRQGDCQRJ�WLSD�
(NVSORUDWLYQR�MH�]DWR�̂ WR�CHOLPR�GD�GRELMHPR�QHNX�XRS^WHQX�VOLNX��WM��RS^WH
NDUDNWHULVWLNH�IHQRPHQD�NRML�LVSLWXMHPR��SURIHVLRQDOQD�PRELOQRVW���2YD
PHWRGX�MH�QHHNVSHULPHQWDOQD�SR^WR�LVSLWXMHPR�YH`�SRVWRMH`X�SRMDYX��D�QH
SRMDYX�NRMD�MH�L]D]YDQD�LOL�MH�QD�QMX�XWLFDQR�RG�VWUDQH�LVWUDCLYDaD��7DNR_H�
UDGL�VH�L�R�VRQGDCQRP�LVSLWLYDQMX��^WR�]QDaL�GD�VX�XQDSUHG�RGUH_HQL
IDNXOWHWL�QD�NRMLPD�MH�UD_HQR�LVSLWLYDQMH�

8�LVWUDCLYDQMX�MH�NRUL^`HQ�RULJLQDOQL�XSLWQLN�NRML�VH�VDVWRML�RG����SL�
WDQMD��6�RE]LRURP�QD�WR�GD�MH�RYDM�UDG�GHR�MHGQRJ�̂ LUHJ�LVSLWLYDQMD��PL�VPR
VH�RSUHGHOLOL�]D����RG����SLWDQMD�NROLNR�MH�VDGUCDYDR�XSLWQLN��2G�WLK�SLWDQMD
MHGQR�MH�GLKRWRPQRJ�WLSD��^HVW�VX�SLWDQMD�VD�YL^HVWUXNLP�L]ERURP��GYD�VX
RWYRUHQRJ�WLSD�L�MHGQR�MH�NRPELQDFLMD�GLKRWRPQRJ�L�RWYRUHQRJ�WLSD��,]�
DEUDOL�VPR�RYD�SLWDQMD�VPDWUDMX`L�GD�RQD�SUHGVWDYOMDMX�QDMGLUHNWQLMH
SRND]DWHOMH�SURIHVLRQDOQH�PRELOQRVWL��

'HYHW�YDULMDEOL�NRMH�VX�GHILQLVDQH�RYLP�SLWDQMLPD�SRGHOMHQH�VX�X
JUXSX�QH]DYLVQLK�L�]DYLVQLK�

1H]DYLVQH�YDULMDEOH��
���3RO�
���)DNXOWHW�

=DYLVQH�YDULMDEOH�
���0DWHULMDOQR�VWDQMH�SRURGLFH�¬�LQGLNDWRU�RYH�YDULMDEOH�ELOR�MH�SLWDQMH

¬�3URFHQLWH�PDWHULMDOQH�SULOLNH�9D^H�SRURGLFH�SUH�SRaHWND�UDWD �
���$OWHUQDWLYQL�IDNXOWHW�¬�LQGLNDWRU�RYH�YDULMDEOH�ELOR�MH�SLWDQMH�¬�'D

OL�MH�SRVWRMDR�DOWHUQDWLYQL�IDNXOWHW��NRML�ELVWH�SRGMHGQDNR�VSUHPQR

VWXGLUDOL�NDR�VDGD^QML�L�DNR�MHVWH��NRML�MH�WR�IDNXOWHW�ELR" �
���8WLFDM�UDWD�QD�L]ERU�IDNXOWHWD�¬�LQGLNDWRU�MH�SLWDQMH�®'D�OL�MH�UDW�QD

QHNL�QDaLQ�XWLFDR�QD�YD^�L]ERU�IDNXOWHWD"�®
����-DaLQD�PRWLYDFLMH�]D�IDNXOWHW�NRML�LVSLWDQLN�VWXGLUD�¬�LQGLNDWRU�MH�SL�

WDQMH����¬�>WD�ELVWH�UDGLOL�NDGD�QH�ELVWH�XVSHOL�GD�XSL^HWH�RYDM
IDNXOWHW"�

���3URFHQD�aHNDQMD�QD�SRVDR�X�VWUXFL���LQGLNDWRU�MH�SLWDQMH�¬�3R]QDWR
MH�GD�MH�WUHQXWQD�VLWXDFLMD�WDNYD�GD�PODGL�OMXGL�GXJR�aHNDMX�QD

SRVDR�X�VWUXFL��.DNYD�MH�9D^D�SURFHQD�R�WRPH�NROLNR�GXJR�`HWH�9L

aHNDWL�QD�SRVDR�X�VWUXFL"
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�� 3RVORYL�YDQ�VWUXNH�NRMLK�VH�LVSLWDQLN�QLNDG�QH�EL�SULKYDWLR�¬�LQGL�
NDWRU�MH�SLWDQMH�¬�.RMLP�SRVORYLPD�VH�QLNDGD�QH�ELVWH�EDYLOL�L
]D^WR"

�� 6SUHPQRVW�GD�VH�]ERJ�SRVOD�X�VWUXFL�SULEHJQH�PLJUDFLML�¬�LQGLNDWRUL
VX�SLWDQMD��¬�*GH�ELVWH�ELOL�VSUHPQL�GD�RGHWH�GD�ELVWH�UDGLOL�SRVDR
X�VWUXFL��L�¬�'D�OL�YLGLWH�VHEH�NDR�RVREX�NRMD�VH�XVSH^QR�EDYL�SRV�
ORP�RYGH��X�]HPOML��X�LQRVWUDQVWYX…

6WDWLVWLaNH�PHWRGH�NRMH�VPR�NRULVWLOL�]D�REUDGX�SRGDWDND�VX��WDEOLFH
NRQWLQJHQFLMH��KL�NYDGUDW�WHVW�L�GLVNULPLQDWLYQD�DQDOL]D��

5H]XOWDWL�L�GLVNXVLMD

5H]XOWDWL�DQDOL]H�DQNHWH�GDWL�VX�X�WDEHODPD��¬���X�SULORJX�RYRJ�UDGD�
8�DQDOL]X�VX�XNOMXaHQL�VDPR�IDNXOWHWL�NRML�VX�UHSUH]HQWRYDQL�VD�QDMPDQMH
���LVSLWDQLND�

.DGD�VH�SRVPDWUD�PDWHULMDOQR�VWDQMH�LVSLWDQLND�SUH�SRaHWND�UDWD�X�RG�
QRVX�QD�SRO��WDEHOD�����YLGL�VH�GD�QHPD�VWDWLVWLaNL�]QDaDMQLK�UD]OLND��,SDN�
PRCH�VH�XRaLWL�GD�������LVSLWDQLFD�SULSDGD�NDWHJRULML�YUOR�GREUR�VWRMH`LK
RVRED��GRN�LVWRM�NDWHJRULML�SULSDGD�VDPR������PX^NDUDFD��3RVPDWUDMX`L
RYX�YDULMDEOX�X�RGQRVX�QD�IDNXOWHW�LVSLWDQLND��WDEHOD�����YLGLPR�GD�QHPD
VWDWLVWLaNL�]QDaDMQLK�UD]OLND�L�GD�QDMYH`L�EURM�LVSLWDQLND�GROD]L�L]�SRURGLFD
NRMH�VHEL�QH�PRJX�GD�SULX^WH�ELOR�NDNYH�WUR^NRYH��RVLP�RQLK�QHRSKRGQLK�
0H_X�QMLPD�QDMYL^H�GRPLQLUDMX�VWXGHQWL�HOHNWURWHKQLNH��aDN���������GRN
VX�X�®QDMEROMRM®�VLWXDFLML�VWXGHQWL�SUDYQRJ�IDNXOWHWD��������QMLK�PRCH�VHEL
GD�SULX^WL�YH`H�OXNVX]H����

3RVPDWUDMX`L�GD�OL�L]PH_X�LVSLWDQLND�UD]OLaLWRJ�SROD�SRVWRML�UD]OLND�X
SRJOHGX�SRVWRMDQMD�DOWHUQDWLYQRJ�IDNXOWHWD�XWYUGLOL�VPR�VWDWLVWLaNL�]QDaDMQX
UD]OLNX�QD�QLYRX�������WDEHOD�����1DLPH��SULSDGQLFH�CHQVNRJ�SROD�VX�aH^`H
LPDOH�DOWHUQDWLYX�SR�SLWDQMX�L]ERUD�IDNXOWHWD�RG�PX^NDUDFD��6WDWLVWLaNL
]QDaDMQD�UD]OLND��QD�QLYRX�������SRVWRML�L�DNR�SRVPDWUDPR�UD]OLNH�L]PH_X
IDNXOWHWD��WDEHOD�����1DMYH`L�EURM�LVSLWDQLND�NRML�VX�XSLVLYDOL�HNRQRPVNL
IDNXOWHW���������L�SROMRSULYUHGX���������LPDR�MH�DOWHUQDWLYQL�IDNXOWHW��GRN
JD��EUXFR^L�YHWHULQH�XJODYQRP�QLVX�LPDOL��������

8�SRJOHGX�XWLFDMD�UDWD�QD�L]ERU�IDNXOWHWD��QLVX�XWYU_HQH�VWDWLVWLaNL
]QDaDMQH�UD]OLNH�L]PH_X�SULSDGLND�UD]OLaLWLK�SRORYD��WDEHOD�����3RVPDWUDMX`L
RYX�YDULMDEOX�SR�IDNXOWHWLPD��WDEHOD�����SULPH`XMH�VH�GD�L]PH_X�QMLK�SRV�
WRML�VWDWLVWLaNL�]QDaDMQD�UD]OLND�QD�QLYRX�������1DLPH��������LVSLWDQLND�VD
ILOR]RILMH�MH�UHNOR�GD�UDW�QLMH�LPDR�XWLFDM�QD�L]ERU�IDNXOWHWD��GRN�MH�LVWR�WR
L]MDYLOR�VDPR�������EUXFR^D�HNRQRPVNRJ�IDNXOWHWD��=D�EXGX`H�VWXGHQWH
ILOR]RILMH�PRJOL�EL�GD�NDCHPR�GD�VX�QDMPDQMH�SURIHVLRQDOQR�PRELOQL��GRN
VX�SUHWHQGHQWL�QD�VWXGLMH�HNRQRPLMH�SURIHVLRQDOQR�QDMPRELOQLML��

'LUHNWQL�SRND]DWHOM�SURIHVLRQDOQH�PRELOQRVWL�L�MDaLQH�PRWLYDFLMH�SUL
L]ERUX�IDNXOWHWD�MH�SLWDQMH�NRMH�JRYRUL�R�WRPH�^WD�EL�LVSLWDQLN�XUDGLR�NDGD
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QH�EL�XSLVDR�IDNXOWHW��3RVPDWUDQR�SUHPD�SRORYLPD��VWDWLVWLaNL�]QDaDMQH

UD]OLNH�QHPD��WDEHOD�����,]�WDEHOH�VH�YLGL�GD�MH�QDMYH`L�SURFHQDW�LVSLWDQLND

ELR�VSUHPDQ�GD�SRNX^D�GD�VH�XSL^H�QD�QHNL�GUXJL�IDNXOWHW��XNROLNR�WR�QH

EL�XVSHR�QD�CHOMHQRP��^WR�MH�MDVQL�SRND]DWHOM�QMLKRYH�SURIHVLRQDOQH�PRELO�

QRVWL��1DMPDQMH�LVSLWDQLND��������MH�UHNOR�GD�MH�ELOR�VSUHPQR�GD��XNROLNR

VH�QH�XSL^H��RGXVWDQH�RG�IDNXOWHWD�L�]DSRVOL�VH��=D�QMLK�VH�PRCH�UH`L�GD�VX

SURIHVLRQDOQR�QDMPRELOQLML��]DWR�^WR�EL�VH�QDMODN^H�SULODJRGLOL�VLWXDFLML�X

VOXaDMX�QHXVSHKD�SUL�XSLVLYDQMX��0H_XWLP��RQL�VX�SURIHVLRQDOQR�PRELOQL�GR

WH�PHUH�GD�VH�PRCHPR�]DSLWDWL�GD�OL�MH�XRS^WH�UHa�R�SURIHVLRQDOQRM�PRELO�

QRVWL��LOL�MHGQRVWDYQR��R�QMLKRYRM�QHGRYROMQRM�]DLQWHUHVRYDQRVWL�]D�IDNXOWHW

QD�NRML�VH�SULMDYOMXMX��6WDWLVWLaNL�JOHGDQR��]QDaDMQLK�UD]OLND�SR�IDNXOWHWLPD

QHPD��WDEHOD�����,SDN��SRVPDWUDMX`L�NDWHJRULMX�XSLVDOL�ELVWH�QHNL�GUXJL

IDNXOWHW��YLGLPR�GD�VH�LVSLWDQLFL�VD�HNRQRPLMH�LVWLaX�X�RGQRVX�QD�RVWDOH

���������^WR�PRCH�GD�EXGH�SRND]DWHOM�QMLKRYH�YH`H�SURIHVLRQDOQH�PRELO�

QRVWL��3UHPD�RYRM�NDWHJRULML��VWXGHQWL�YHWHULQH���������L�PHGLFLQH��������

VX�QDMPDQMH�SURIHVLRQDOQR�PRELOQL��2YD�SUHWSRVWDYND�VH�]D�EUXFR^H

PHGLFLQVNRJ�IDNXOWHWD�SRWYU_XMH�L�aHVWLP�RGJRYRULPD�GD�EL�SRQRYR

SRNX^DOL�GD�XSL^X�IDNXOWHW��D�X�PH_XYUHPHQX�QH�EL�UDGLOL�QL^WD�RGUH_HQR�

NRML�VX�GLUHNWDQ�SRND]DWHOM��ULJLGQRVWL�X�SURIHVLRQDOQRM�RULMHQWDFLML��
8�SURFHQL�GXCLQH�aHNDQMD�QD�SRVDR�X�VWUXFL�RaDYD�VH�VWDWLVWLaNL

]QDaDMQD�UD]OLND�L]PH_X�SRORYD��WDEHOD�����YL^H�GHYRMDND���������VSUHPQR

MH�GD�aHND�QD�SRVDR�X�VWUXFL�SUHNR���JRGLQH�QHJR�PX^NDUDFD����������7R

VH�PRCH�WXPDaLWL�L�WLPH�̂ WR�CHQH�X�JRGLQDPD�QHSRVUHGQR�SRVOH�]DYU^DYDQMD

IDNXOWHWD�RELaQR�UD_DMX�GHFX��]DVQLYDMX�SRURGLFX���SD�LP�PRCH�RGJRYDUDWL

L�GD�aHNDMX�QD�SRVDR��$QDOL]D�RYH�YDULMDEOH�SUHPD�IDNXOWHWLPD��WDEHOD����

SRND]XMH�VWDWLVWLaNL�]QDaDMQH�UD]OLNH��QD�QLYRX��������,VWLaX�VH�EXGX`L�VWX�

GHQWL�ILOR]RILMH�NRML�VX��X�RGQRVX�QD�RVWDOH��VSUHPQLML�GD�aHNDMX�QD�SRVDR

X�VWUXFL�GXCH�RG�JRGLQX�GDQD��7R�]QDaL�GD�RQL�SRND]XMX�QDMPDQMX�SUR�

IHVLRQDOQX�PRELOQRVW��(YHQWXDOQL�UD]ORJ�]D�WR�PRCH�ELWL�UDFLRQDODQR^`X

PDQMH�RSWHUH`HQ�VWDY�SUHPD�CLYRWX�
3RVPDWUDMX`L�YDULMDEOX�NRMD�JRYRUL�R�SRVORYLPD�NRMLPD�VH�LVSLWDQLN

QLNDGD�QH�EL�EDYLR��QL�]D�MHGQX�RVREX�QH�PRCHPR�UH`L�GD�MH�X�SRWSXQRVWL

SURIHVLRQDOQR�PRELOQD��YH`�GD�SRVWRML�QHND�JUDQLFD�NRMX�RQD�QLNDGD�QH�EL

SUH^OD��,]PH_X�SRORYD�SRVWRML�]QDaDMQD�UD]OLND��WDEHOD�����X�SRJOHGX�WH

JUDQLFH��'RN�VX�PX^NDUFL�VWDYLOL�QD�SUYR�PHVWR�NDR�QDMRPUDCHQLML�SRVDR

SROLWLNX����������CHQH�VX�WX�VWDYLOH�SUDYQH�L�ELURNUDWVNH�SRVORYH���������

7DNR_H�� SULSDGQLFH� ®OHS^HJ� SROD¯� VX� VSUHPQLMH� QD� IL]LaNL� UDG� RG

PX^NDUDFD��D�L�]DQDWL�LK�QDYRGQR�YL^H�]DQLPDMX��8WYU_HQH�UD]OLNH�EL�PRCGD

ELOH�MDVQLMH�GD�VX�VYL�LVSLWDQLFL�GDOL�RGJRYRU�QD�RYR�SLWDQMH��DOL�aDN����LVSL�

WDQLND�QLMH�GDOR�RGJRYRU��^WR�MH�SUHNR������
5D]OR]L�]ERJ�NRMLK�LVSLWDQLFL�QH�EL�SULKYDWLOL�QHNL�SRVDR�VH�VWDWLVWLaNL

]QDaDMQR�UD]OLNXMX��DOL�LK�WUHED�X]HWL�V�UH]HUYRP��MHU�SUHNR�����LVSLWDQLND
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QLMH�GDOR�RGJRYRU�QD�SLWDQMH�=D^WR"��0X^NDUFLPD�QDMYL^H�VPHWDMX�XVORYL�QD

SRVOX��D�QDMPDQMH�PRQRWRQRVW��GRN�CHQDPD�QDMYL^H�VPHWD�PRQRWRQRVW��D
QDMPDQMH�PDOH�SODWH��6WDWLVWLaNL�]QDaDMQH�UD]OLNH�SRVWRMH��QD�QLYRX�������L

NDG� XSRUH_XMHPR� IDNXOWHWH� �WDEHOD� ����� 6WXGHQWL� (7)�D� L�� ^WR� MH
L]QHQD_XMX`H��VWXGHQWL�HNRQRPLMH�QDMPDQMH�FHQH�SROLWLNX��3UHPD�RGJR�

YRULPD�VYLK�LVSLWDQLND��QDMPDQMH�SRCHOMQL�SRVORYL�VX�IL]LaNL�UDGRYL�
QHPRUDOQL�L�NDCQMLYL�SRVORYL��2PUDCHQL�SRVORYL�VX�L�SUDYQL�L�ELURNUDWVNL�

NRMH�®YROH¯�VDPR�VWXGHQWL�HNRQRPLMH��^WR�VH�L�RaHNLYDOR��7H�SRVORYH�QD�
MPDQMH�YROH�VWXGHQWL�PHGLFLQH�L�ILOR]RILMH��

�1D�SLWDQMH�R�VSUHPQRVWL�GD�VH�]ERJ�SRVOD�X�VWUXFL�SULEHJQH�PLJUDFLML�

YH`LQD�LVSLWDQLND���������MH�UHNOD�GD�MH�VSUHPQD�GD�QDSXVWL�]HPOMX�NDNR

EL�UDGLOD�SRVDR�X�VWUXFL��*OHGDQR�SR�SRORYLPD�QH�SRVWRMH�YH`H�UD]OLNH��WD�
EHOD������VDPR�VX�CHQH�]D�QLMDQVX�VSUHPQLMH�GD�WR�XaLQH��0H_XWLP��NDG�VX

LVSLWDQLFL�SLWDQL�]D�SURFHQX�VYRMH�SRWHQFLMDOQH�XVSH^QRVWL��YH`LQD�MH�VPD�
WUDOD�GD�`H�VH�XVSH^QR�REUD]RYDWL�]D�UDG�X�]HPOML��3RVPDWUDQR�SR

IDNXOWHWLPD��WDEHOD������L]PH_X�QMLK�QLVX�]DSDCHQH�]QDaDMQH�VWDWLVWLaNH
UD]OLNH��DOL�MH�SULPH`HQR�GD�VX�VWXGHQWL�PHGLFLQH�L�HOHNWURWHKQLNH�VSUHPQLML

GD�RGX�L]�]HPOMH��QDURaLWR�X�SRUHGHQMX�VD�VWXGHQWLPD�SUDYD��2YD�aLQMHQLFD
VH�PRCGD�PRCH�REMDVQLWL�WLPH�WR�VX�VWUXaQMDFL�PHGLFLQH�L�HOHNWURWHKQLNH

WUDCHQL�VYXGD�X�VYHWX��]D�UD]OLNX�RG�SUDYQLND�NRML�VX�WUDCHQL�SUHWHCQR�X

QD^RM�]HPOML�JGH�VX�VH�L�^NRORYDOL�

=DNOMXaDN

'HYRMNH�VX�X�RGQRVX�QD�PODGL`H�aH^`H�LPDOH�DOWHUQDWLYQL�L]ERU
IDNXOWHWD�L�SRND]DOH�YH`X��VSUHPQRVW�GD�aHNDMX�SRVDR�X�VWUXFL��.RG�VWXGH�

QDWD�ILOR]RILMH�UDW�MH�X�QDMPDQMRM�PHUL�XWLFDR�QD�L]ERU�IDNXOWHWD�]D�UD]OLNX
RG�VWXGHQDWD�HNRQRPLMH�NRML�VX�aHVWR�SRG�XWLFDMHP�UDWD�SURPHQLOL�L]ERU

VYRJ�IDNXOWHWD��6WXGHQWL�ILOR]RILMH�VX�X�RGQRVX�QD�RVWDOH�VSUHPQLML�GD
aHNDMX�QD�SRVDR�X�VWUXFL��.DR�QDMRPUDCHQLMH�SRVORYH��VWXGHQWL�VX�QDYHOL

IL]LaNH�UDGRYH��NDCQMLYH�L�QHPRUDOQH�SRVORYH��9H`LQD�LVSLWDQLND�L]MDYLOD�MH
GD�MH�VSUHPQD�QD�RGOD]DN�X�LQRVWUDQVWYR�NDNR�EL�UDGLOD�SRVDR�X�VWUXFL�

/LWHUDWXUD

?DSRYL`�$��������3URIHVLRQDOQD�PRELOQRVW��6HPLQDUVNL�UDG��2GVHN�]D�SVL�
KRORJLMX�)LOR]RIVNRJ�IDNXOWHWD�X�%HRJUDGX

*X]LQD�0��������.DGURYVND�SVLKRORJLMD��%HRJUDG��1DXaQD�.QMLJD

�����•��3(71,A.(�69(6.(��� '(2��,,,



,YDQ�$UVL`

3URIHVVLRQDO�0RELOLW\�RI�)XWXUH�6WXGHQWV�DW�%HOJUDGH
8QLYHUVLW\

7KH�VXEMHFW�PDWWHU�RI�WKLV�UHVHDUFK�ZDV�SURIHVVLRQDO�PRELOLW\�RI�IX�
WXUH�VWXGHQWV�LQ�WKH�SHULRG�DIWHU�1$72�ERPELQJ��7KH�UHVHDUFK�ZDV�SHU�
IRUPHG�RQ�����\RXQJ�SHRSOH�IURP����GLIIHUHQW�IDFXOWLHV�RI�8QLYHUVLW\�RI
%HOJUDGH��2ULJLQDO�TXHVWLRQQDLUH�FRQVLVWHG�RI����TXHVWLRQV�EXW�ZH�FKRVH�WR
DQDO\]H����RI�WKHP��7KH�IXWXUH�VWXGHQWV�ZHUH�FRPSDUHG�UHJDUGLQJ�WKHLU
JHQGHU�DQG�IDFXOW\�WKH\�ZHUH�HQUROOLQJ��7KH�DLP�ZDV�WR�VHH�WKH�OHYHO�RI
DGDSWLYQHVV�UHJDUGLQJ�WKHLU�SURIHVVLRQDO�RULHQWDWLRQ��

:RPHQ�KDG�DOWHUQDWLYH�IDFXOW\�PXFK�PRUH�RIWHQ�WKDQ�PHQ��7KH\
ZHUH�ZLOOLQJ�WR�ZDLW�ORQJHU�IRU�D�MRE�LQ�WKHLU�SURIHVVLRQ�WKDQ�WKH�PHQ�ZHUH�
:KLOH�WKH�FKRLFH�RI�IXWXUH�VWXGHQWV�RI�3KLORVRSK\�ZDV�OHDVW�DIIHFWHG�E\
WKH�ZDU��WKLV�FKRLFH�ZDV�KLJKO\�LQIOXHQFHG�E\�WKH�ZDU�DPRQJ�VWXGHQWV�RI
HFRQRP\��6WXGHQWV�RI�3KLORVRSK\�DUH�PRUH�WKDQ�WKH�RWKHUV�SUHSDUHG�WR
ZDLW�IRU�WKH�MRE�LQ�WKHLU�SURIHVVLRQ��7KH�OHDVW�MREV�DPRQJ�IXWXUH�VWXGHQWV
ZHUH��SK\VLFDO�MREV��EXUHDXFUDWLF�MREV�DQG�WKRVH�WKDW�DUH�LOOHJDO��0DMRULW\
RI�VWXGHQWV�LV�UHDG\�WR�OHDYH�WKH�FRXQWU\�WR�ILQG�D�MRE�LQ�WKHLU�SURIHVVLRQ�
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3ULORJ��WDEHOH

7DEHOD����0DWHULMDOQD�VLWXDFLMD�LVSLWDQLND�SRVPDWUDQD�X�RGQRVX�QD
IDNXOWHW�NRML�MH�L]DEUDR

)DNXOWHW ,]MDYD


D E F G 8NXSQR

Q � Q � Q � Q � Q �

0HGLFLQVNL � ���� �� ���� �� ���� � ���� ��� ����
9HWHULQDUVNL � ���� � ���� � ���� � ��� ��� ���
(OHNWURWHK� � ���� �� ���� �� ���� � ��� ��� ����
3UDYQL � ���� �� ���� �� ���� � ���� �� ����
)LOR]RIVNL � ��� �� ���� �� ���� � ���� ��� ����
3ROMRSULYUHGQL �� ���� �� ���� �� ���� � ���� ��� ����
(NRQRPVNL � ��� � ���� � ���� � ���� ��� ���
8NXSQR �� ���� ��� ���� �� ���� �� ���� ��� �����

1HGRVWDMX�GYD�RGJRYRUD


�2]QDNH�]D�L]MDYH�VX�LVWHRYHWQH�RQLP�X�WDEHOL���

7DEHOD����0DWHULMDOQD�VLWXDFLMD�LVSLWDQLND�SRVPDWUDQD�X�RGQRVX�QD�SRO

,]MDYD 3RO

0X^NL #HQVNL 8NXSQR

Q � Q � Q �

D� #LYLPR�RG�SODWH�L�MHGYD�L]OD]LPR�QD�NUDM�VD
VYDNRGQHYQLP��RVQRYQLP�WUR^NRYLPD

�� ���� �� ���� �� ����

E� SULKRGL�VX�QDP�GRYROMQL�]D�QHRSKRGQH�
VYDNRGQHYQH�WUR^NRYH��DOL�QH�L�]D�ELOR�NDNYH
GRGDWQH

�� ���� �� ���� ��� ����

F� SULKRGL�VX�QDP�GRYROMQL�]D�HJ]LVWHQFLMX�L�VLWQLMH
OXNVX]H��DOL�QH�L�]D�YH`H�NXSRYLQH

�� ���� �� ���� �� ����

G� 6DGD^QMH�PDWHULMDOQH�SULOLNH�QDP�RPRJX`DYDMX�GD
CLYLPR�EH]�YH`LK�RGULFDQMD

� ��� �� ���� �� ����

8NXSQR ��� ���� ��� ���� ��� �����

7UL�RGJRYRUD�QHGRVWDMX
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7DEHOD����3RVWRMDQMH�DOWHUQDWLYQRJ�IDNXOWHWD�SRVPDWUDQR�X�RGQRVX�QD
SRO�LVSLWDQLND


3RO 2GJRYRUL

'D 1H 8NXSQR

Q � Q � Q �

0X^NL �� ���� �� ���� ��� ����
#HQVNL �� �� �� ���� ��� ����
8NXSQR ��� ���� ��� ���� ��� �����


�6WDWLVWLaNL�]QDaDMQR��QD�QLYRX�������GRELMHQD�KL�NYDGUDW�WHVWRP
1HGRVWDMH���RGJRYRUD�

7DEHOD����3RVWRMDQMH�DOWHUQDWLYQRJ�IDNXOWHWD�SRVPDWUDQR�X�RGQRVX�QD
SULPDUQL�L]ERU�LVSLWDQLND

)DNXOWHWL 2GJRYRUL

'D 1H 8NXSQR

Q � Q � Q �

0HGLFLQVNL �� ���� �� ���� ��� ����
9HWHULQDUVNL � ���� �� ���� ��� ���
(OHNWURWHKQLaNL �� ���� �� ���� ��� ����
3UDYQL �� ���� �� ���� ��� ����
)LOR]RIVNL �� ���� �� ���� ��� ����
3ROMRSULYUHGQL �� ���� �� ���� ��� ����
(NRQRPVNL �� ���� � ���� ��� ���
8NXSQR ��� ���� ��� ���� ��� �����

1HGRVWDMH���RGJRYRUD
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7DEHOD����8WLFDM�UDWD�QD�L]ERU�IDNXOWHWD��SRVPDWUDQR�X�RGQRVX�QD�SRO�LVSLWDQLND

2GJRYRU 3RO

0X^NL� #HQVNL� 8NXSQR

Q � Q � Q �

D� 'D��RGEUDOL�VWH�RYDM�IDNXOWHW�GD�EL�ODN^H
QD^OL�SRVORYH

�� ��� �� ��� �� ���

E� 'D��RGDEUDOL�VWH�RYDM�IDNXOWHW�MHU
RaHNXMHWH�EROMH�SOD`HQ�SRVDR

� ��� � ��� �� ���

F� 'D��RGDEUDOL�VWH�RYDM�IDNXOWHW�MHU�`H�WH
JD�EUCH�]DYU^LWL�L�SRaHWL�GD�UDGLWH

� ��� � ��� �� ���

G� 'D��RGDEUDOL�VWH�RYDM�IDNXOWHW�GD�EL
ODN^H�RWL^OL�X�LQRVWUDQVWYR

� ��� � ��� �� ���

H� 'D�]ERJ�WRJD�^WR�BBBBBBBBBBBBBB �� ��� � ��� �� ���
I� 1H��UDW�QLMH�XWLFDR�QD�L]ERU �� ���� ��� ���� ��� ����

8NXSQR ��� ���� ��� ���� ��� �����

1HGRVWDMX���RGJRYRUD

7DEHOD����8WLFDM�UDWD�QD�L]ERU�IDNXOWHWD��SRVPDWUDQR�X�RGQRVX�QD�L]DEUDQL�IDNXOWHW�LVSLWDQLND


)DNXOWHWL 2GJRYRUL



D E F G H I 8NXSQR

Q � Q � Q � Q � Q � Q � Q �

0HGLFLQVNL � ��� � ��� � ��� � ��� � ��� �� ���� ��� ����
9HWHULQDUVNL ��� � ��� ��� � ��� ��� �� ���� ��� ���
(OHNWURWHK� � ��� � ��� ��� � ���� � ��� �� ���� ��� ����
3UDYQL � ��� � ��� � ��� � ��� � ���� �� ���� ��� ����
)LOR]RIVNL ��� ��� ��� ��� � ��� �� ���� ��� ����
3ROMRSULYUHGQL � ���� � ��� � ���� � ��� � ��� �� ���� ��� ����
(NRQRPVNL � ���� � ���� � ��� � ��� � ��� � ���� ��� ���

8NXSQR �� ��� �� ��� �� ��� �� ��� �� ��� ��� ���� ��� �����


6WDWLVWLaNL�]QDaDMQR�QD�QLYRX�������1HGRVWDMX���RGJRYRUD�



D��'D��RGEUDOL�VWH�RYDM�IDNXOWHW�GD�EL�ODN^H�QD^OL�SRVORYH


E��'D��RGDEUDOL�VWH�RYDM�IDNXOWHW�MHU�RaHNXMHWH�EROMH�SOD`HQ�SRVDR


F��'D��RGDEUDOL�VWH�RYDM�IDNXOWHW�MHU�`H�WH�JD�EUCH�]DYU^LWL�L�SRaHWL�GD�UDGLWH


G��'D��RGDEUDOL�VWH�RYDM�IDNXOWHW�GD�EL�ODN^H�RWL^OL�X�LQRVWUDQVWYR


H��'D�]ERJ�WRJD�^WR�BBBBBBBBBBBBBB


I��1H��UDW�QLMH�XWLFDR�QD�L]ERU
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7DEHOD����-DaLQD�PRWLYDFLMH�SRVPDWUDQD�X�RGQRVX�QD�SRO�LVSLWDQLND

2GJRYRU 3RO

0X^NL #HQVNL 8NXSQR

Q � Q � Q �

D� 8SLVDOL�EL�QHNL�GUXJL�IDNXOWHW �� ���� �� ���� ��� ����
E� 1D^OL�EL�SULYUHPHQL�SRVDR�L

VOHGH`H�JRGLQH�SRQRYR�SRNX^DOL
GD�XSL^HWH�IDNXOWHW

�� ���� �� ���� �� ����

F� 3RQRYR�EL�SRNX^DOL�GD�XSL^HWH
IDNXOWHW��D�X�PH_XYUHPHQX�QH
ELVWH�UDGLOL�QL^WD�RGUH_HQR

�� ���� �� ���� �� ����

G� 2GXVWDOL�EL�RG�IDNXOWHW�L
]DSRVOLOL�VH

� ��� � ��� � ���

8NXSQR ��� ���� ��� ���� ��� �����

>HVW�RGJRYRUD�QHGRVWDMH�

7DEHOD����-DaLQD�PRWLYDFLMH�SRVPDWUDQD�X�RGQRVX�QD�IDNXOWHW�LVSLWDQLND�

)DNXOWHWL 2GJRYRUL



D E F G 8NXSQR

Q � Q � Q � Q � Q �

0HGLFLQVNL �� ���� �� ���� �� ���� ��� ��� ����
9HWHULQDUVNL �� ���� � ���� � ���� ��� ��� ���
(OHNWURWHKQLaNL �� ���� �� ���� �� ���� ��� ��� ����
3UDYQL �� ���� � ���� �� ���� ��� ��� ����
)LOR]RIVNL �� ���� �� ���� � ��� � ��� ��� ����
3ROMRSULYUHGQL �� ���� �� ���� � ���� � ��� ��� ����
(NRQRPVNL �� ���� � ���� � ��� � ��� ��� ���
8NXSQR ��� ���� �� ���� �� ���� � ��� ��� �����

1HGRVWDMX���RGJRYRUD�
�


D��8SLVDOL�EL�QHNL�GUXJL�IDNXOWHW


E��1D^OL�EL�SULYUHPHQL�SRVDR�L�VOHGH`H�JRGLQH�SRQRYR�SRNX^DOL�GD�XSL^HWH�IDNXOWHW


F��3RQRYR�EL�SRNX^DOL�GD�XSL^HWH�IDNXOWHW


G��2GXVWDOL�EL�RG�IDNXOWHWD�L�]DSRVOLOL�VH
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7DEHOD����6SUHPQRVW�LVSLWDQLND�GD�aHNDMX�QD�SRVDR��SRVPDWUDQR�X
RGQRVX�QD�SRO


2GJRYRU 3RO

0X^NL #HQVNL 8NXSQR

Q � Q � Q �

D� 8�URNX�RG
��JRGLQH

�� ���� �� ���� ��� ����

E� 2G���GR
��JRGLQH

�� ���� �� ���� �� ����

F� 2G���GR
��JRGLQD

� ��� �� ���� �� ���

G� 3UHNR��
JRGLQD

� ��� �� ��� �� ���

8NXSQR ��� ���� ��� ���� ��� �����


�6WDWLVWLaNL�]QDaDMQD�UD]OLND��QD�QLYRX�������GRELMHQD�MH�KL�NYDGUDW�WHVWRP��7ULQDHVW
SRGDWDND�QHGRVWDMH�

7DEHOD�����6SUHPQRVW�LVSLWDQLND�GD�aHNDMX�QD�SRVDR��SRVPDWUDQR�X�RGQRVX�QD�L]DEUDQL�IDNXOWHW


)DNXOWHWL 2GJRYRUL



D E F G 8NXSQR

Q � Q � Q � Q � Q �

0HGLFLQVNL �� ���� � ���� � ���� � ��� ��� ����
9HWHULQDUVNL �� ���� � ���� � ��� � ��� ��� ���
(OHNWURWHKQLaNL �� ���� �� ���� � ��� � ��� ��� ����
3UDYQL �� ���� �� ���� � ��� � ��� ��� ����
)LOR]RIVNL �� ���� �� ���� � ���� � ���� ��� ����
3ROMRSULYUHGQL �� ���� �� ���� � ��� � ���� ��� ����
(NRQRPVNL � ���� � ���� � ���� � ��� ��� ���
8NXSQR ��� ���� �� ���� �� ���� �� ��� ��� �����


6WDWLVWLaNL�]QDaDMQR�QD�QLYRX�������1HGRVWDMH����SRGDWDND��



D��0LVOLP�GD�`X�QD`L�SRVDR�X�URNX�RG���JRGLQH


E��RG���GR���JRGLQH


F��RG���GR���JRGLQD


G��SUHNR���JRGLQD
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7DEHOD�����3RVORYL�NRMLPD�VH�LVSLWDQLN�QLNDG�QH�EL�EDYLR�SRVPDWUDQL
SUHPD�SROQRM�GLVWULEXFLML


3RVDR 3RO

0X^NL #HQVNL 8NXSQR

Q � Q � Q �

D� 3ROLWLND �� ���� �� ���� �� ����
E� 3URVYHWD � ��� � ��� �� ���
F� )L]LaNL�UDG �� ���� � ��� �� ����
G� 1HPRUDOQL�L

NDCQMLYL
�� ���� �� ���� �� ����

H� =DQDW � ��� � ��� � ���
I� 3ROLFLMVNL�LOL�

YRMQL
� ��� � ��� � ���

J� 3ROMRSULYUHGD � ��� � ��� � ���
K� 0HGLFLQD � ��� � ��� �� ���
L� 3UDYQL�L�

ELURNUDWVNL
� ��� �� ���� �� ����

M� 2VWDOR �� ���� �� ���� �� ����
8NXSQR �� ���� ��� ���� ��� �����


�6WDWLVWLaNL�]QDaDMQR��QD�QLYRX�������GRELMHQR�KL�NYDGUDW�WHVWRP��1HGRVWDMH����SRGDWDND�

7DEHOD�����3RVORYL�NRMH�LVSLWDQLN�QLNDG�QH�EL�SULKYDWLR�SRVPDWUDQR�X�RGQRVX�QD�QMHJRY
IDNXOWHW��SURFHQWL�


)DNXOWHWL 3RVDR



D E F G H I J K L M 8NXSQR

0HGLFLQVNL ��� ��� ��� ��� ��� ��� ���� ��� ���� ���� ����
9HWHULQDUVNL ��� ���� ���� ��� ��� �� ��� ��� ���� ��� ���
(7) ���� ��� ���� ���� ��� ��� ��� ��� ��� ��� ����
3UDYQL ��� ��� ���� ���� ��� ��� ��� ��� ��� ���� ����
)LOR]RIVNL ��� ��� ���� ��� ��� ���� ��� ���� ���� ��� ����
3ROMRSULYUHGQL ���� ��� ��� ���� ��� ��� ��� ���� ��� ���� ����
(NRQRPVNL ���� ��� ��� ��� ��� ���� ��� ��� ��� ��� ���
8NXSQR ���� ��� ���� ���� ��� ��� ��� ��� ���� ���� �����


�6WDWLVWLaNL�]QDaDMQR�QD�QLYRX�������1HGRVWDMH����RGJRYRUD��



3RVORYL�X�NRORQDPD�R]QDaHQL�VX�R]QDNDPD�NRMH�QRVH�X�WDEHOL����
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7DEHOD������6SUHPQRVW�QD�PLJUDFLMX�SRVPDWUDQD�X�RGQRVX�QD�SRO
LVSLWDQLND

2GJRYRUL 3RO

0X^NL #HQVNL 8NXSQR

Q � Q � Q �

D� 8�QHNR�PDOR�PHVWR�X
]HPOML

�� ���� �� ��� �� ���

E� 8�LQRVWUDQVWYR �� ���� ��� ���� ��� ����
F� 1H�EL�ELOL�VSUHPQL�QD�

RGOD]DN
�� ���� �� ���� �� ����

8NXSQR ��� ���� ��� ���� ��� �����

1HGRVWDMH����RGJRYRUD��

7DEHOD�����6SUHPQRVW�QD�PLJUDFLMX�SRVPDWUDQD�X�RGQRVX�QD�IDNXOWHW
LVSLWDQLND

)DNXOWHWL 2GJRYRUL



D E F 8NXSQR

Q � Q � Q � Q �

0HGLFLQVNL � ��� �� ���� � ��� �� ����
9HWHULQDUVNL � ��� �� ���� � ���� �� ���
(7) � ��� �� ���� � ���� �� ����
3UDYQL � ��� �� ���� �� ���� �� ����
)LOR]RIVNL � ���� �� ���� � ��� �� ����
3ROMRSULYUHGQL �� ���� �� ���� �� ���� �� ����
(NRQRPVNL � ��� �� ���� � ���� �� ���
8NXSQR �� ��� ��� ���� �� ���� ��� �����

1HGRVWDMH����RGJRYRUD��



D��8�QHNR�PDOR�PHVWR�X�]HPOML
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