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7UHQG�UD]YRMD�IOHNVLELOQRVWL�NRG�GMHFH�RVQRYQRãNROVNRJ�X]UDVWD�
RG�������JRGLQD�

-DVPLQD�.DYD]RYLü��$PDU�0DULü��6XDG�âDKRYLü�

6$ä(7$.��&LOM�RYRJ�LVWUDåLYDQMD�MH�XWYUÿLYDQMH�WUHQGD�UD]YRMD�IOHNVLELOQRVWL�NRG�GMHcH�RVQRYQRãNROVNRJ�X]UDVWD�RG����
���JRGLQD�L�UD]OLNH�X�UD]YRMX�IOHNVLELOQRVWL�SR�VSROX��8]RUDN� LVSLWDQLND�VX�XþHQLcL�ãHVWRJ��VHGPRJ��RVPRJ� L�GHYHWRJ�
UD]UHGD�2VQRYQH�ãNROH�Ä=DOLN³�X�0RVWDUX�X�ãNROVNRM������������JRGLQL��,VWUDåLYDQMHP�MH�REXKYDüHQR�����GMHcH��RG�
þHJD����GMHYRMþLcD�L����GMHþDND��SURVMHþQH�VWDURVWL������������JRGLQD��=D�SURcMHQX�IOHNVLELOQRVWL�NRULãWHQD�VX�WUL�WHVWD��
LVNUHW� V� SDOLcRP� ��0)/,6.�� GXERNL� SUHWNORQ� QD� NOXSLcL� ��0)/35.�� SUHWNORQ� UDVNRUDþQR� ��0)/355��2þHNXMH� VH� SDG�
YULMHGQRVWL�WHVWRYD�NRML�VOXåH�]D�SURcMHQX�IOHNVLELOQRVWL�VD�SRUDVWRP�JRGLQD��WM��RþHNXMH�VH�VWDWLVWLþNL�]QDþDMQD�UD]OLND�X�
UD]YRMX�IOHNVLELOQRVWL�L]PHÿX�GMHþDND�L�GMHYRMþLcD��6YL�GRELMHQL�SRGDcL�VX�REUDÿHQL�SULPMHUHQLP�VWDWLVWLþNR�PDWHPDWLþNLP�
SURcHGXUDPD�X� VRIWYHUX�6366�����=D�XWYUÿLYDQMH� UD]OLND� L]PHÿX�X]UDVQLK� L�VSROQLK�JUXSD�NDR� L�XWYUÿLYDQMH�WUHQGD�
UD]YRMD� IOHNVLELOQRVWL� NRULãWHQD� MH� MHGQRVPMHUQD�DQDOL]D� YDULMDQcH� �$129$���0RåHPR�]DNOMXþLWL� GD��XNROLNR�X]PHPR�
GMHYRMþLcH� X� UD]PDWUDQMH�� QH� SRVWRMH� VWDWLVWLþNL� ]QDþDMQH� UD]OLNH� QLWL� X� MHGQRP� RG� WUL� NRULãWHQD� WHVWD� NRML� VOXåH� ]D�
SURcMHQX�PRWRULþNH� VSRVREQRVWL� IOHNVLELOQRVWL�� NDGD� MH� X� SLWDQMX� QMLKRYD� VWDURVQD� GRE�� 0DOR� GUXJDþLML� UH]XOWDWL� VX�
SRVWLJQXWL�QD�PXãNRM�SRSXODcLML��*HQHUDOQR�SRVPDWUDMXüL��GR�VWDWLVWLþNL�]QDþDMQLK�UD]OLND�MH�GRãOR�NRG�WHVWD�NRML�VOXåL�]D�
SURcMHQX�IOHNVLELOQRVWL�JRUQMLK�HNVWUHPLWHWD�L�UDPHQRJ�SRMDVD��LVNUHW�SDOLcRP�±�0)/,6.��X�NRULVW�XþHQLND�QLåLK�UD]UHGD��
WH�YDULMDEOH�NRMD�VOXåL�]D�SURcMHQX�IOHNVLELOQRVWL�PXVNXODWXUH�VWUDåQMH�VWUDQH�QDWNROMHQLcH� L�PXVNXODWXUH�GRQMH�UHJLMH�
OHÿD��SUHWNORQ�QD�NOXSLcL�±�0)/35.��X�NRULVW�XþHQLND� YLãLK�UD]UHGD��'RELYHQL� UH]XOWDWL� LQGLcLUDMX�SRWUHEX�SRYHüDQMD�
NUHWQH�DNWLYQRVWL�GMHcH�L�VDPLP�WLP�L�UD]YRM�IOHNVLELOQRVWL�NDR�PRWRULþNH�VSRVREQRVWL��

.OMXþQH�ULMHþL��IOHNVLELOQRVW��RVQRYQD�ãNROD��UDVW�L�UD]YRM�

7KH�7UHQG�RI�'HYHORSPHQW�RI�)OH[LELOLW\�LQ�3ULPDU\�6FKRRO�&KLO�
GUHQ�$JHG����WR����

$%675$&7��7KH�DLP�RI�WKLV�SDSHU�LV�WR�GHWHUPLQH�WKH�WUHQG�RI�GHYHORSPHQW�RI�IOH[LELOLW\�LQ�SULPDU\�VcKRRO�cKLOGUHQ�
DJHG��������DQG�WKH�GLIIHUHQcHV�LQ�GHYHORSPHQW�RI�IOH[LELOLW\�E\�JHQGHU��7KH�SDUWLcLSDQWV�DUH�VWXGHQWV�RI�WKH�VL[WK��
VHYHQWK��HLJKWK�DQG�QLQWK�JUDGH�RI�(OHPHQWDU\�VcKRRO��=DOLN��LQ�0RVWDU�LQ�WKH�DcDGHPLc�����������\HDU��7KH�VWXG\�
LQcOXGHG�����cKLOGUHQ�����JLUOV�DQG����ER\V��ZLWK�DYHUDJH�DJH�RI��������������\HDUV��,Q�RUGHU�WR�HVWL�PDWH�IOH[LELOLW\�
WKUHH�WHVWV�KDYH�EHHQ�XVHG��VKRXOGHU�URWDWLRQ�IOH[LELOLW\�WHVW��0)/,6.��EHQG�RQ�WKH�EHQcK��0)/35.��9�VLW�UHDcK�WHVW���
0)/355��$� YLVLEOH� GURS� RI� YDOXHV� LQ� WHVWV� WKDW� HVWLPDWH� WKH�PRWRULcDO� DELOLW\� RI� IOH[L�ELOLW\� LV�H[SHcWHG� DV� WKH� DJH�
LQcUHDVHV��DV�ZHOO�DV�D�VWDWLVWLcDOO\�VLJQLILcDQW�GLIIHUHQcH�LQ�WKH�GHYHORSPHQW�RI�IOH[LELOLW\�EHWZHHQ�ER\V�DQG�JLUOV��7KH�
cROOHcWHG�GDWD�ZDV�SURcHVVHG�ZLWK�DSSOLHG�VWDWLVWLc�PDWKHPDWLcDO�SUR�cHGXUHV�LQ�WKH�6366����VRIWZDUH��,Q�RUGHU�WR�
GHWHUPLQH�GLIIHUHQcHV�EHWZHHQ�GLIIHUHQW�DJH�DQG�JHQGHU�JURXSV�DV�ZHOO�DV�D�WUHQG�RI�IOH[LELOLW\��D�RQH�ZD\�DQDO\VLV�RI�
YDULDQcH��$129$��ZDV�XVHG��,W�cDQ�EH�cRQcOXGHG�WKDW�WKHUH�DUH�QR�VWDWLVWLcDOO\�VLJQLILcDQW�GLIIHUHQcHV�LQ�DQ\�RI�WKH�
WKUHH�WHVWV�XVHG�WR�DVVHVV�PRWRU�VNLOOV�RI�IOH[LELO�LW\�RI�WKH�JLUOV��LQ�WHUPV�RI�WKHLU�DJH��6OLJKWO\�GLIIHUHQW�UHVXOWV�ZHUH�
REVHUYHG� LQ� WKH�PDOH� SRSXODWLRQ�� $� VWDWLVWL�cDOO\� VLJQLILcDQW� GLIIHUHQcH�ZDV� REVHUYHG� LQ� D� WHVW� XVHG� WR� DVVHVV� WKH�
IOH[LELOLW\�RI�WKH�XSSHU�H[WUHPLW\�DQG�VKRXOGHU�EHOW��VKRXOGHU�URWDWLRQ�IOH[LELOLW\�WHVW��0)/,6.��LQ�IDYRU�RI�WKH�VWXGHQWV�
LQ�ORZHU�JUDGHV��ZKLOH�WKH�YDULDEOHV�WKDW�VHUYH�WR�DVVHVV�WKH�IOH[LELOLW\�RI�PXVcOHV��WKH�EDcN�RI�WKH�WKLJK�DQG�WKH�PXVcOHV�
RI�WKH�ORZHU�UHJLRQ�RI�WKH�EDcN��EHQG�RQ�WKH�EHQcK�±�0)/35.��ZHUH�LQ�IDYRU�RI�VWXGHQWV�LQ�KLJKHU�JUDGHV��7KH�UHVXOWV�
LQGL�cDWH�WKH�QHHG�WR�LQcUHDVH�DcWLYLWLHV�RI�cKLOGUHQ�DQG�WKHUHIRUH�WKH�GHYHORSPHQW�RI�IOH[LELOLW\�DV�D�PRWRU�VNLOO��

.H\ZRUGV��IOH[LELOLW\��SULPDU\VcKRRO��JURZWK�DQG�GHYHORSPHQW�

�

892'�
)OHNVLELOQRVW�MH�GLR�VWUXNWXUH�PRWRULþNRJ�SURVWRUD�NRMD�

VH�GHILQLãH�NDR�VSRVREQRVW�þRYMHND�GD�L]YHGH�SRNUHW�VD�
ãWR�YHüRP�DPSOLWXGRP��.DR�PMHUD�IOHNVLELOQRVWL�QDMþHãüH�
VH�X]LPD�PDNVLPDOQD�DPSOLWXGD�SRNUHWD�X�RGUHÿHQRP�
]JOREX� LOL� YLãH�QMLK� �$OWHU���������0DQLIHVWXMH�VH�X�GYD�
REOLND�� DNWLYQD� L� SDVLYQD�� $NWLYQD� IOHNVLELOQRVW� MH�
VSRVREQRVW� SRVWL]DQMD� YHOLNH� DPSOLWXGH� SRNUHWD� X�

QHNRP� ]JOREX� DNWLYQRãüX�PLãLüQLK� JUXSD� NRMH� SUHOD]H
SUHNR�WRJ�]JORED��D�SDVLYQD�IOHNVLELOQRVW�MH�VSRVREQRVW�
GD� VH� SRVWLJQH� QDMYHüD� DPSOLWXGD� SRNUHWD� X]� SRPRü�
QHNH�VSROMDãQMH�VLOH��0DODcNR�L�5DÿR����������.RHILcLMHQW�
XURÿHQRVWL� RYH� PRWRULþNH� VSRVREQRVWL� MH� +� ����
�+ROcLQJHURY� NRHILcLMHQW��� WDNR� GD� VH� UHGRYQLP� L�
NRQWLQXLUDQLP� YMHåEDPD� LVWH]DQMD� PRåH� ]QDþDMQR�
XWMHcDWL�QD�QMHQR�SREROMãDQMH�L�RGUåDYDQMH�WRNRP�åLYRWD��
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8�OLWHUDWXUL�QDOD]LPR�PQRJR�PHWRGD�]D�QMHQ�UD]YRM�RG�
NRMLK� VH� QDMYLãH� NRULVWH�� PHWRGD� VWDWLþNLK� LVWH]DQMD��
PHWRGD� GLQDPLþNLK� LVWH]DQMD� L� PHWRGH� VD� YMHåEDPD�
VWUHþLQJD� �VWUHWcKLQJ��� )OHNVLELOQRVW� ]DYLVL� RG��
HODVWLþQRVWL�PLãLüD�L�YH]D��UD]GUDåHQMD�PLãLüD��VSROMDãQMH�
WHPSHUDWXUH�� åLYRWQH� GRED� L� RGQRVD� IOHNVLELOQRVWL� L�
VQDJH��1HNH�RG�ELWQLK�NDUDNWHULVWLND�IOHNVLELOQRVWL�NRMH�VX�
WUHQXWQR� QDMYLãH� ]DVWXSOMHQH� VX� GD� RQD� VD� JRGLQDPD�
RSDGD��ãWR�]QDþL�GD�VX�GMHcD�IOHNVLELOQLMD�RG�RGUDVOLK��NDR�
L� åHQH� RG� PXãNDUDcD�� 'D� IOHNVLELOQRVW� RSDGD� VD�
JRGLQDPD�GRND]XMX��ýXOH��%DELü�L�âDIDULü��������X�VYRP�
LVWUDåLYDQMX�NRMH�VX�SURYHOL�QD�VUHGQMRãNROVNRP�X]UDVWX��
þLML�UH]XOWDWL�XND]XMX�QD�NRQVWDQWQL�SDG�RYH�VSRVREQRVWL�
L� SUHGYLÿDMX� SRJRUãDYDQMH� ]D� YLãH� RG� ���� VWDQGDUGQH�
GHYLMDcLMH� JRGLãQMH�� -HGDQ�RG� GRND]D� GD� VX� GMHYRMþLcH�
IOHNVLELOQLMH�RG�GMHþDND�QDOD]LPR�X�UDGX��%DGULü��������
NRML� LVWUDåXMH� JOREDOQX� UD]OLNX� X� PRWRULþNLP�
VSRVREQRVWLPD� L]PHÿX� GMHþDND� L� GMHYRMþLcD� VWDURVQH�
GREL����L����JRGLQD��JGMH�NDR�UH]XOWDW�GRELYD�]QDþDMQX�
UD]OLNX� NRG� IOHNVLELOQRVWL� X� NRULVW� GMHYRMþLcD�� 7DNRÿHU��
RYDM�SRGDWDN�QDOD]LPR�L�X�UDGX��3UVNDOR��1HGLü��6SRULã��
%DGULü� L� 0LODQRYLü�� ������ NRML� VH� WDNRÿHU� EDYH�
PRWRULþNLP�VSRVREQRVWLPD�X�cMHOLQL�DOL�X]UDVWD���� L����
JRGLQD�JGMH�SRQRYR�GMHYRMþLcH�]QDþDMQR�GRPLQLUDMX�VD�
IOHNVLELOQRãüX�� &LOM� RYRJ� LVWUDåLYDQMD� MH� XWYUÿLYDQMH�
WUHQGD�UD]YRMD�IOHNVLELOQRVWL�NRG�GMHcH�RVQRYQRãNROVNRJ�
X]UDVWD� RG� ��� GR� ��� JRGLQD� L� UD]OLNH� X� UD]YRMX�
IOHNVLELOQRVWL�SR�VSROX��+LSRWH]D�RYRJ�UDGD�MHVWH�GD�VH�
RþHNXMH�SDG�YULMHGQRVWL� WHVWRYD� NRML� VOXåH� ]D�SURcMHQX�
IOHNVLELOQRVWL� VD� SRUDVWRP� JRGLQD�� WH� EROML� UH]XOWDWL�
WHVWRYD�]D�GMHYRMþLcH�X�RGQRVX�QD�GMHþDNH��

0(72'�5$'$�

8]RUDN�LVSLWDQLND�
8]RUDN� LVSLWDQLND�]D�RYR� LVWUDåLYDQMH�þLQLOL�VX�XþHQLcL�

ãHVWRJ��9,���VHGPRJ��9,,���RVPRJ��9,,,��L�GHYHWRJ��,;��
UD]UHGD� 2VQRYQH� âNROH� Ä=DOLN³� X� 0RVWDUX�� X� ãNROVNRM�
���������� JRGLQL�� ,VWUDåLYDQMHP� MH� REXKYDüHQR� ����
GMHcH� SRGMHOMHQLK� X� GYD� VXEX]RUND� NRMH� þLQH� ���
GMHYRMþLcD� L� ��� GMHþDND�� SURVMHþQH� VWDURVWL� ������ VD�
VWDQGDUGQRP�GHYLMDcLMRP�6' ������JRGLQD��8]RUDN�VX�

þLQLOL�XþHQLcL�NRML�VX�ELOL�SRWSXQR�]GUDYL�L�NRML�VX�UHGRYQR�
SRKDÿDOL� QDVWDYX� WMHOHVQRJ� L�]GUDYVWYHQRJ�RGJRMD�GYD�
SXWD�VHGPLþQR���

8]RUDN�YDULMDEOL�
=D� SURcMHQX� IOHNVLELOQRVWL� NRULãWHQD� VX� WUL� WHVWD�

IOHNVLELOQRVWL��ýRODNKRGåLü�L�5DÿR����������
• LVNUHW�V�SDOLcRP��0)/,6.��]DGDWDN�NRMLP�VH�LVSLWXMH�

SRNUHWOMLYRVW� X� ]JORERYLPD� UDPHQD�� PMHUHQR� X�
cHQWLPHWULPD��cP����

• GXERNL� SUHWNORQ� QD� NOXSLcL� �0)/35.�� NRMLP� VH�
LVSLWXMH� IOHNVLELOQRVW� X� ]JOREX� NXND� L� NROMHQD��
PMHUHQR�X�cHQWLPHWULPD��cP�����

• SUHWNORQ� UDVNRUDþQR� �0)/355�� NRMLP� VH� LVSLWXMH�
IOHNVLELOQRVW�WUXSD��PMHUHQR�X�cHQWLPHWULPD��cP����

0HWRGD�REUDGH�SRGDWDND�
6YL� GRELMHQL� SRGDcL� VX� REUDÿHQL� SULPMHUHQLP�

VWDWLVWLþNR�PDWHPDWLþNLP� SURcHGXUDPD� X� VWDWLVWLþNRP�
SDNHWX�6366�����=D�VYH�L]PMHUHQH�YDULMDEOH�L]PMHUHQL�VX�
cHQWUDOQL�L�GLVSHU]LRQL�SDUDPDWHUL��=D�XWYUÿLYDQMH�UD]OLND�
L]PHÿX�X]UDVQLK�L�VSROQLK�JUXSD�NDR�L�XWYUÿLYDQMH�WUHQGD�
UD]YRMD� IOHNVLELOQRVWL� NRULãWHQD� MH� XQLYDULMDQWQD� DQDOL]D�
YDULMDQcH� �$129$��� 3ULOLNRP� SURYRÿHQMD� WHVWRYD�
LVSLWDQLcL�VX�LPDOL�WUL�SRNXãDMD�JGMH�VH�SUL�REUDGL�UH]OWDWD�
X�RE]LU�X]LPDR�EROML�UH]XOWDW��
�

5(Z8/7$7,�,�',6.86,-$�
8YLGRP� X� WDEHOX� �� QD� RVQRYX� YULMHGQRVWL� 6NMXQLVD�

�6NHZ��� L� .XUWRVLVD� �.XU���PRåHPR�YLGMHWL�GD�YDULMDEOH�
NRMH� VOXåH� ]D� SURcMHQX� PRWRULþNH� VSRVREQRVWL�
IOHNVLELOQRVWL�LPDMX�QRUPDOQX�GLVWULEXcLMX��MHU�VH�QMLKRYH�
YULMHGQRVWL�QDOD]H�X�UHIHUHQWQLP�YULMHGQRVWLPD�QRUPDOQH�
GLVWULEXcLMH�� 8SRUHÿLYDQMHP� NRORQH� YDULMDQVH� VD�
DULWPHWLþNLP�VUHGLQDPD�PRåHPR�]DNOMXþLWL�GD�VH�UDGL�R�
GRVWD� KHWHURJHQRM� JUXSL� LVSLWDQLND�� MHU� YULMHGQRVWL
YDULMDQVH� ]D� VYDNX� YDULMDEOX� SUHOD]H� YULMHGQRVWL�
DULWPHWLþNH�VUHGLQH��
�

Tabela 1. 'HVNULSWLYQL�SRND]DWHOML�YDULMDEOL�]D�SURcMHQX�IOHNVLELOQRVWL�

YDULMDEOH� 5D]UHG� 1� 5DVSRQ� 0LQ�� 0D[�� $�6�� 6WG��'HY�� 9DU�� 6NHZ�� .XU��

,VNUHW�SDOLcRP�
�0)/,6.��

9,� ��� ����� ����� ����� ������ ������ ������� ����� ����

9,,� ��� ����� ����� ������ ������ ������ ������� ���� �����

9,,,� ��� ����� ����� ������ ������ ������ ������� ����� �����

,;� ��� ����� ����� ������ ������ ������ ������� ���� ����

3UHWNORQ�QD�NOXSLcL�
�0)/35.��

9,� ��� ����� ������ ����� ���� ����� ������ ����� �����

9,,� ��� ����� ������ ����� ����� ����� ������ ����� ����

9,,,� ��� ����� ������ ����� ������ ����� ������ ���� ����

,;� ��� ����� ������ ���� ������ ����� ������ ���� �����

3UHWNORQ�UDVNRUDþQR�
�0)/355��

9,� ��� ����� ����� ����� ������ ������ ������� ����� ������

9,,� ��� ����� ����� ����� ������ ������ ������� ���� ����

9,,,� ��� ����� ����� ����� ������ ������ ������� ����� �����

,;� ��� ����� ����� ����� ������ ������ ������� ���� �����

�
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8YLGRP�X�WDEHOX���NRMD�QDP�JRYRUL�R�DQDOL]DPD�UD]OLND�
DULWPHWLþNLK� VUHGLQD� WHVWRYD� ]D� SURcMHQX� PRWRULþNH�
VSRVREQRVWL� IOHNVLELOQRVWL� L]PHÿX� X]UDVWD� LVSLWDQLND�
�UD]UHGD���PRåHPR�]DNOMXþLWL�GD�RG�LVSLWLYDQH���YDULMDEOH��
VDPR�NRG�MHGQH�YDULMDEOH�MH�GRãOR�GR�VWDWLVWLþNL�]QDþDMQLK�
UD]OLND� L� WR� NRG� YDULMDEOH� SUHWNORQ� QD� NOXSLcL� NRMD� LPD�
YULMHGQRVW�$129(�) ������VD�]QDþDMQRãüX�S �����ãWR�MH�
PDQMH� RG� ����� þLPH�XND]XMHPR�QD�QMLKRYX� VWDWLVWLþNX�
]QDþDMQRVW��

7DEHOD����$129$��81,9$5,-$71$�$1$/,=$�9$5,-$16(�

9DULMDEOD� )� 6LJ��
,VNUHW�SDOLcRP��0)/,6.�� ���� ����

3UHWNORQ�QD�NOXSLcL��0)/35.�� ����� ����
3UHWNORQ�UDVNRUDþQR��0)/355�� ����� ����

�
,QVSHNcLMRP�WDEHOH����L�UHGD�WDEHOH�NRMD�QDP�JRYRUL�R�

XSRUHÿLYDQMX� WHVWD�SUHWNORQ�QD�NOXSLcL� L]PHÿX�ãHVWRJ� L�
VHGPRJ� UD]UHGD� NRG� WUHWLUDQRJ� WHVWD� UD]OLND� QLMH�
VWDWLVWLþNL�]QDþDMQD��JGMH�MH�QLYR�]QDþDMQRVWL�RYRJ�WHVWD�
S ������6OLþQD�VLWXDcLMD�MH�L�VD�XSRUHÿLYDQMHP�RVPRJ�L�
GHYHWRJ�UD]UHGD�NRG�SUHWNORQD�QD�NOXSLcL�þLMD�]QDþDMQRVW�
L]QRVL� S ������ 6WDWLVWLþNL� ]QDþDMQD� UD]OLND� MH� GRELMHQD�
XSRUHÿLYDQMHP�ãHVWRJ�UD]UHGD�VD�RVPLP�L�GHYHWLP�JGMH�
VWDWLVWLþND� ]QDþDMQRVWL� L]QRVL�S ����� L� VHGPRJ�UD]UHGD�
VD� RVPLP� L� GHYHWLP� JGMH� VWDWLVWLþND� ]QDþDMQRVW� L]QRVL�
S ������5D]OLNH�L]PHÿX�UD]UHGD��X]UDVWD��NRG�RVWDOD�GYD�
WHVWD� QLVX� UD]PDWUDQD� ]ERJ� L]RVWDQND� VWDWLVWLþNH�
]QDþDMQRVWL��
'UXJL�cLOM�RYRJ�LVWUDåLYDQMD�ELR�MH�GD�VH�XWYUGH�UD]OLNH�

X� UD]YRMX� IOHNVLELOQRVWL� SR� VSROX�� 8� WX� VYUKX� VX�
SUHGVWDYOMHQH� WDEHOD� ��� NRMD� VDGUåL� DQDOL]X� UD]OLND�
DUWLPHWLþNLK� VUHGLQD� WHVWRYD� ]D� SURcMHQX� IOHNVLELOQRVWL�
NRG� VYLK� X]UDVWD�� WH� JUDILNRQ� ��� NRML� SULND]XMH� UD]OLNH�
SURVMHþQLK� YULMHGQRVWL� WHVWD� LVNUHW� SDOLcRP� L]PHÿX�
GMHþDND� L� GMHYRMþLcD� VYLK� X]UDVWD�� JUDILNRQ� ��� NRML�
SULND]XMH�UD]OLNH�SURVMHþQLK�YULMHGQRVWL�WHVWD�SUHWNORQ�QD�

NOXSLcL�L]PHÿX�GMHþDND�L�GMHYRMþLcD�VYLK�X]UDVWD��JUDILNRQ�
��� NRML� SULND]XMH� UD]OLNH� SURVMHþQLK� YULMHGQRVWL� WHVWD�
SUHWNORQ� UDVNRUDþQR� L]PHÿX� GMHþDND� L� GMHYRMþLcD� VYLK�
X]UDVWD�� 9DåQR� MH� QDSRPHQXWL� GD� X� JUDILNRQX� ��� L� ���
PDQMD� YULMHGQRVW� ]DSUDYR� SUHGVWDYOMD� EROML� UD]XOWDW��
,QVSHNcLMRP� WDEHOH� ��� WH� JUDILNRQD���� ��� L� ���PRåHPR�
XYLGMHWL�GD�XNROLNR�X�RE]LU�X]PHPR�GMHþDNH�L�GMHYRMþLcH�
ãHVWLK� UD]UHGD�� QLWL� MHGDQ� WHVW� QLMH� SRND]DR� VWDWLVWLþNX�
]QDþDMQRVW��9ULMHGQRVWL�QMLKRYRJ�W�WHVWD�VH�NUHüX�RG�W �
����±� ����VD� VWDWLVWLþNRP�]QDþDMQRãüX�S �����±�������
.RG�VHGPLK�UD]UHGD�MH��V�GUXJH�VWUDQH�NRG�VYD�WUL�WHVWD�
GRãOR� GR� SRMDYH� VWDWLVWLþNL� ]QDþDMQLK� UD]OLND� L]PHÿX�
GMHþDND� L� GMHYRMþLcD�� 9DULMDEOD� LVNUHW� SDOLcRP� LPD�
YULMHGQRVW� W� WHVWD� W ����� VD� ]QDþDMQRãüX� S ������
YDULMDEOD�SUHWNORQ�QD�NOXSLcL�LPD�YULMHGQRVW�W�WHVWD�W �����
VD�]QDþDMQRãüX�S �����L�SUHWNORQ�UDVNRUDþQR�W �����VD�
]QDþDMQRãüX� S ������ 2YDNYLP� UH]XOWDWLPD� PRåHPR�
]DNOMXþLWL� GD� YHü� X� VHGPRP� UD]UHGX� GROD]L� GR� UD]OLND�
L]PHÿX� GMHþDND� L� GMHYRMþLcD� X� NRULVW� GMHYRMþLcD� þLPH�
SRWYUÿXMHPR� UDQLMH� QDXþQH� þLQMHQLcH� GD� VX� GMHYRMþLcH�
IOHNVLELOQLML� VSRO� RG� GMHþDND�� .RG� RVPLK� UD]UHGD�
VWDWLVWLþND� ]QDþDMQRVW� MH� SULVXWQD� X� GYD� RG� XNXSQR� WUL�
NRULãWHQD�WHVWD��6WDWLVWLþNL�]QDþDMQH�UD]OLNH�VX�SRND]DOH�
YDULMDEOH� NRMH� VOXåH� ]D� SURcMHQX� IOHNVLELOQRVWL�
PXVNXODWXUH� ]DGQMH� VWUDQH� QDWNROMHQLcH� L�PXVNXODWXUH�
GRQMH� UHJLMH� OHÿD� �OXPEDOQRJ� GLMHOD��� GRN� YDULMDEOD� ]D�
SURcMHQX�IOHNVLELOQRVWL�JRUQMLK�HNVWUHPLWHWD�QLMH�SRND]DOD�
VWDWLVWLþNX�]QDþDMQRVW��9DULMDEOD�SUHWNORQ�QD�NOXSLcL� LPD�
YULMHGQRVW�W�WHVWRYD�W �����VD�]QDþDMQRãüX�S �����GRN�
YDULMDEOD� SUHWNORQ� UD]QRåQR� LPD� YULMHGQRVW� W ����� VD�
]QDþDMQRãüX�S �����%H]�RE]LUD�ãWR�NRG�MHGQRJ�WHVWD�QLMH�
GRãOR�GR�VWDWLVWLþNL�]QDþDMQLK�UD]OLND�UH]XOWDWL�NRG�VYD�WUL�
LVSLWLYDQD� WHVWD� SRND]XMX� YULMHGQRVW� X� NRULVW� SRQRYR�
åHQVNRJ�VSROD��GMHYRMþLcD���.RG�GHYHWLK�UD]UHGD�QLMHGDQ�
WHVW� ]D� SURcMHQX� IOHNVLELOQRVWL� QLMH� SRND]DR� VWDWLVWLþNL�
]QDþDMQH�UD]OLNH��9ULMHGQRVWL�QMLKRYRJ�W�WHVWD�VH�NUHüX�RG�
W �����±�����VD�VWDWLVWLþNRP�]QDþDMQRãüX�S �����±�������
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IOHNVLELOQRVWL�NRG�GMHcH�RVQRYQRãNROVNRJ�X]UDVWD�RG����
GR� ��� JRGLQD� NDR� L� UD]OLNH� X� UD]YRMX� IOHNVLELOQRVWL� SR�
VSROX�� 6D� YUHPHQVNRJ� DVSHNWD� LVWUDåLYDQMH� MH� LPDOR�
WUDQVYHU]DOQL� NDUDNWHU� L� SURYHGHQR� MH� QD� ���� XþHQLND�
2VQRYQH� ãNROH� ³=DOLN´� X� 0RVWDUX�� =D� SURcMHQX�
IOHNVLELOQRVWL� NRULãWHQD� VX� WUL� WHVWD�� LVNUHW� V� SDOLcRP� ��
0)/,6.��GXERNL�SUHWNORQ�QD�NOXSLcL���0)/35.��SUHWNORQ�
UDVNRUDþQR���0)/355��5H]XOWDWL�WHVWRYD�VX�SRND]DOL�GD�
VH�UDGL�R�SRSULOLþQR�KHWHURJHQRM�JUXSL�LVSLWDQLND��ãWR�MH�
GRYHOR� GR� SRMDYH� YHOLNLK� YDULMDcLMD� X� WUHQGX� UD]YRMD�
IOHNVLELOQRVWL�V�RE]LURP�QD�LVSLWLYDQH�X]UDVWH��3ULPMHüHQR�
MH�GD�X�SHULRGLPD�NDGD�IOHNVLELOQRVW�UDVWH�NRG�GMHþDND��
NRG�GMHYRMþLcD�RSDGD�L�REUQXWR��WM��NDGD�NRG�GMHYRMþLcD�
UDVWH�NRG�GMHþDND�RSDGD��=ERJ�WDNYLK�YDULMDcLMD�GRELMHQD�
MH� MHGQD� YDORYLWD� �QHSUDYLOQD�� NULYD� WUHQGD� UD]YRMD�
IOHNVLELOQRVWL�� DOL� NRMD� SRþLQMH� GD� RSDGD� X� VWDULMLP�
UD]UHGLPD� �QDURþLWR� X� GHYHWRP��� ãWR� QDV� GRYRGL� GR�
]DNOMXþND� GD� IOHNVLELOQRVW� NRG� LVSLWLYDQRJ� X]RUND� V�
JRGLQDPD� X]� YDULMDcLMH� LSDN� RSDGD�� ,PDMXüL� X� YLGX�
SUHWKRGQD�LVWUDåLYDQMD�QD�RYRP�SROMX��ýXOH�HW�DO���������

ýRODNKRGåLü�� 6NHQGHU� L� 3RNYLü�� ������ +RUYDW� L� 9XOHWD��
������ PRåHPR� SURJQR]LUDWL� GDOML� SDG� RYH� PRWRULþNH�
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2YLP�VH�SRWYUÿXMX�SUHWKRGQR�SRVWDYOMHQH�KLSRWH]H�RYRJ�
LVWUDåLYDQMD�� 'RELYHQL� UH]XOWDWL� ]ERJ� YHOLNLK� YDULMDcLMD�
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VDPLP� WLP� L� UD]YRM� IOHNVLELOQRVWL� NDR� PRWRULþNH�
VSRVREQRVWL��
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0DODcNR��-��L�5DÿR��,����������7HKQRORJLMD�VSRUWD�L�VSRUWVNRJ�
WUHQLQJD��6DUDMHYR��)DNXOWHW�VSRUWD�L�WMHOHVQRJ�RGJRMD��

%DGULü�� 0�� �������� 5D]OLNH� X� PRWRULþNLP� VSRVREQRVWLPD�
L]PHÿX�XþHQLND�L�XþHQLcD����L����UD]UHGD��+UYDWVNL�þDVRSLV�
]D�RGJRM�L�REUD]RYDQMH�����������������

ýXOH�� 0��� %DELü�� '�� L� âDIDULü�� ä�� �������� 0RWRULþNH
VSRVREQRVWL� X� WMHOHVQRM� L� ]GUDYVWYHQRM� NXOWXUL�� 6WDQMH�
IOHNVLELOQRVWL� NRG� XþHQLND� VUHGQMLK� ãNROD�� 8� 9�� )LQGDN�
�XU���� =ERUQLN� UDGRYD� ���� OMHWQH� ãNROH� NLQH]LRORJD�
5HSXEOLNH�+UYDWVNH��3RUHþ������OLSQMD�±����VUSQMD�������
�VWU������±������=DJUHE��+UYDWVNL�NLQH]LRORãNL�VDYH]���

+RUYDW��7��L�9XOHWD��'����������5D]OLNH�X�QHNLP�PRWRULþNLP�
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XþHQLND� GREL� ��� ,� ��� JRGLQD�� +UYDWVNL� âSRUWVNR�
PHGLcLQVNL�9MHVQLN���������������

���

�
�
�
�
�
�
�
�
�
�

,1)250$&,-(�2�$8725,0$�
-DVPLQD�.DYD]RYLü�
6WXGHQW�1DVWDYQLþNRJ�IDNXOWHWD�
8QLYHU]LWHWD�³'åHPDO�%LMHGLü³�X�0RVWDUX�
H�PDLO��MDVPLQDBMDE#KRWPDLO�cRP�
�
$PDU�0DULü�
6WXGHQW�1DVWDYQLþNRJ�IDNXOWHWD�
8QLYHU]LWHWD�³'åHPDO�%LMHGLü³�X�0RVWDUX�
H�PDLO��DPDUPDULc#KRWPDLO�cRP�
�
6XDG�âDKRYLü�
6WXGHQW�1DVWDYQLþNRJ�IDNXOWHWD�
8QLYHU]LWHWD�³'åHPDO�%LMHGLü³�X�0RVWDUX�
H�PDLO��VXDGBVRKD#KRWPDLO�cRP�


