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����� .XQVWDNDGHPLHWV�$UNLWHNWVNROH� �� 
����� *ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP� �� 
����� *HQHUHOOH� DQEHIDOLQJHU� YHGU�UHQGH� IDJOLJ� SURILO�� YLVLRQHU� RJ�

SULRULWHULQJHU� �� 
�

��� $UEHMGVGHOLQJ�RJ�VDPDUEHMGH�PHOOHP�GHVLJQXGGDQQHOVHUQH�� 
�

��� )RUVNQLQJ�RJ�IRUVNQLQJVSRWHQWLDOHW� �� 
����� )RUVNQLQJVEHJUHEHW� �� 
����� 'DQPDUNV�'HVLJQVNROH� �� 
����� 'HVLJQVNROHQ�L�.ROGLQJ� �� 
����� $UNLWHNWVNROHQ�L�$DUKXV� �� 
����� .XQVWDNDGHPLHWV�$UNLWHNWVNROH� �� 
����� *ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP� �� 
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������� )DJOLJW�LQGKROG� �� 
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�
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����� *ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP� �� 
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������ 'DQPDUNV�'HVLJQVNROH� �� 
������ 'HVLJQVNROHQ�L�.ROGLQJ� �� 
������ $UNLWHNWVNROHQ�L�$DUKXV� �� 
������ .XQVWDNDGHPLHWV�$UNLWHNWVNROH� �� 
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�
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)RURUG�

,� GHQQH� UDSSRUW� IUHPO�JJHV� HYDOXHULQJHQ� DI� GHVLJQXGGDQQHOVHUQH� XQGHU� .XOWXUPLQLVWHULHW��
.XOWXUPLQLVWHULHW�HU�RSGUDJVJLYHU�RJ�HYDOXHULQJHQ�HU� LY�UNVDW�DI�'DQPDUNV�(YDOXHULQJVLQVWLWXW�GHU�
HU� HQ� VHOYVW�QGLJ� LQVWLWXWLRQ� XQGHU� 8QGHUYLVQLQJVPLQLVWHULHW�� 'DQPDUNV� (YDOXHULQJVLQVWLWXW�
ELGUDJHU� JHQQHP� HYDOXHULQJ� WLO� XGYLNOLQJ� RJ� V\QOLJKHG� L� GHW� GDQVNH� XGGDQQHOVHVV\VWHP� ¥� IUD�
IRONHVNROH�RYHU�XQJGRPVXGGDQQHOVHU�WLO�YLGHUHJnHQGH�XGGDQQHOVHU���
�
(YDOXHULQJHQ� DI� GHVLJQXGGDQQHOVHUQH� XQGHU� .XOWXUPLQLVWHULHW� HU� JHQQHPI�UW� L� HW� VDPDUEHMGH�
PHOOHP� 'DQPDUNV� (YDOXHULQJVLQVWLWXW�� HQ� IDJOLJ� HYDOXHULQJVJUXSSH� RJ� I�OJHJUXSSHU� Sn� GH�
LQYROYHUHGH� XGGDQQHOVHVLQVWLWXWLRQHU�� 8QGHUYLVHUH�� VWXGHUHQGH� RJ� DGPLQLVWUDWLYW� SHUVRQDOH� Sn�
XGGDQQHOVHUQH� KDU� GHOWDJHW� L� KHQKROGVYLV� XGDUEHMGHOVHQ� DI� VHOYHYDOXHULQJVUDSSRUWHUQH� RJ� YHG�
LQVWLWXWLRQVEHV�JHQH����
�
5DSSRUWHQV� DQDO\VHU� RJ� DQEHIDOLQJHU� YLO� LQGJn� L� .XOWXUPLQLVWHULHWV� YLGHUH� DUEHMGH� RJ� VDPWLGLJ�
GDQQH� JUXQGODJ� IRU� XGGDQQHOVHVLQVWLWXWLRQHUQHV� IRUWVDWWH� DUEHMGH� PHG� XGYLNOLQJ� RJ� VLNULQJ� DI�
NYDOLWHWHQ�Sn�XGGDQQHOVHUQH��



�� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�
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��� ,QGOHGQLQJ�

(YDOXHULQJHQ� DI� GHVLJQXGGDQQHOVHUQH� XQGHU� .XOWXUPLQLVWHULHW� HU� LJDQJVDW� IRUnUHW� ����� HIWHU�
DQPRGQLQJ� DI� .XOWXUPLQLVWHULHW�� (YDOXHULQJHQ� RPIDWWHU� GHVLJQXGGDQQHOVHUQH� Sn� 'DQPDUNV�
'HVLJQVNROH�� 'HVLJQVNROHQ� L� .ROGLQJ�� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP�� .XQVWDNDGHPLHWV�
$UNLWHNWVNROH�RJ�$UNLWHNWVNROHQ�L�$DUKXV��
�
�

���� )RUPnO�
,� KHQKROG� WLO� NRPPLVVRULHW� HU� IRUPnOHW� PHG� HYDOXHULQJHQ� ¨PHG� XGJDQJVSXQNW� L� XGGDQQHOVHUQHV�
PnOV�WQLQJHU�DW�EHO\VH�XGGDQQHOVHVNYDOLWHWHQ�JHQQHP�HQ�DQDO\VH�GHOV�DI�Y�VHQWOLJH�DVSHNWHU�YHG�
XGGDQQHOVHUQH�Sn�GH�EHU�UWH�LQVWLWXWLRQHU��GHOV�DI�GH�YLONnU�VRP�XGGDQQHOVHUQH�IXQJHUHU�XQGHU�¨�
�
(YDOXHULQJHQ�VNDO�LQGGUDJH��

• 2UJDQLVDWRULVNH�VWXGLHVWUXNWXUHOOH�YLONnU� � � �

• $GPLQLVWUDWLYH��NRQRPLVNH�YLONnU�
• 8QGHUYLVHUJUXSSHQV�VDPPHQV�WQLQJ��KHUXQGHU�DQV�WWHOVHVIRUKROG�
• 6WXGLHRSE\JQLQJ��KHUXQGHU�RSWDJHOVHVNULWHULHU��DIVWLJQLQJVPXOLJKHGHU�RJ�PXOLJKHG�IRU�PHULW�Sn�GH�
�YULJH�GHVLJQXGGDQQHOVHU�

• 8GGDQQHOVHVIRUO�E��KHUXQGHU�XGGDQQHOVHQV�O�QJGH�
• )DJOLJW�LQGKROG��KHUXQGHU�GH�KnQGY�UNVP�VVLJH�RJ�WHRUHWLVNH�DVSHNWHU�
• 3UDNWLNRUGQLQJHU�
• 6WXGLHIRUPHU�
• 3�GDJRJLVN�XGYLNOLQJ�RJ�HIWHUXGGDQQHOVH�
• (YDOXHULQJV���SU�YH��RJ�HNVDPHQVIRUKROG�
• ,QWHUQDWLRQDOLVHULQJVDVSHNWHW�L�XGGDQQHOVHQ��KHUXQGHU�VS�UJVPnOHW�RP�WLWXODWXU�
• 'LPLWWHQGHUQHV�DQV�WWHOVHVIRUKROG�
�
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• (NVWHUQH�UHODWLRQHU�PHG�QDWLRQDOH�RJ�LQWHUQDWLRQDOH�XGGDQQHOVHVLQVWLWXWLRQHU�RJ�HUKYHUYVOLYHW�
• .YDOLWHWVVLNULQJ�DI�XQGHUYLVQLQJHQ�
�
+HUXGRYHU� VNDO� HYDOXHULQJHQ� EHO\VH� RJ� LQGHKROGH� IRUVODJ� WLO� HQ� DUEHMGVGHOLQJ� PHOOHP�
LQVWLWXWLRQHUQH� IRU� Vn� YLGW� DQJnU� XGGDQQHOVHVXGEXGHW�� (QGYLGHUH� VNDO� HYDOXHULQJHQ� DIG�NNH� L�
KYLONHW� RPIDQJ� VNROHUQH� KDU� HW� IRUVNQLQJVSRWHQWLDOH�� IRUVWnHW� VRP� GH� YLONnU� RJ� UDPPHU� VRP�
HNVLVWHUHU�IRU�IRUVNQLQJ��KHUXQGHU�EO�D��O�UHUJUXSSHQV�VDPPHQV�WQLQJ�RJ�XGGDQQHOVH�L�IRUKROG�WLO�
UHOHYDQWH� IRUVNQLQJVRPUnGHU�� VDPW� L� KYLONHQ� JUDG� XQGHUYLVQLQJHQ� LQGGUDJHU� UHVXOWDWHUQH� DI�
IRUVNQLQJ� RJ� NXQVWQHULVN� XGYLNOLQJVDUEHMGH�� <GHUOLJHUH� XGGDQQHOVHVDVSHNWHU� NDQ� LQGGUDJHV� L� GHW�
RPIDQJ�GH�SnGUDJHU�VLJ�V�UOLJ�RSP�UNVRPKHG��
�
�

���� (YDOXHULQJVJUXSSHQ�RJ�SURMHNWOHGHOVH�
,� VDPUnG� PHG� RSGUDJVJLYHU� KDU� 'DQPDUNV� (YDOXHULQJVLQVWLWXW� QHGVDW� HQ� HYDOXHULQJVJUXSSH� PHG�
GHW� IDJOLJH� DQVYDU� IRU� HYDOXHULQJHQ�� KHUXQGHU� GH� DQEHIDOLQJHU� RJ� NRQNOXVLRQHU� VRP� HU� JLYHW� L�
UDSSRUWHQ�PHG�XGJDQJVSXQNW�L�GRNXPHQWDWLRQVPDWHULDOHW���
�
(YDOXHULQJVJUXSSHQV�VDPPHQV�WQLQJ�HU�VRP�I�OJHU��

• 3URUHNWRU�%HQWH�.ULVWHQVHQ��+DQGHOVK�MVNROHQ�L�.�EHQKDYQ��IRUPDQG��
• 'LUHNW�U�3HWHU�%\VWHG��%\VWHG�$�6�
• 3URJUDPDQVYDUOLJ�+nNDQ�(GHKROW��0DOP��+�JVNROD�
• 3URIHVVRU�3HU�2ODI�)MHOG��$UNLWHNWK�MVNROHQ�L�2VOR�
• .XQVWKnQGY�UNHU�8UVXOD�0XQFK�3HWHUVHQ�
�
'DQPDUNV� (YDOXHULQJVLQVWLWXW� KDU� KDIW� GHW� SUDNWLVNH� RJ� PHWRGLVNH� DQVYDU� IRU� HYDOXHULQJHQ��
KHUXQGHU�LQGVDPOLQJ�RJ�EHDUEHMGQLQJ�DI�GRNXPHQWDWLRQVPDWHULDOH��NRQWDNW�WLO�HYDOXHULQJVJUXSSHQ�
VDPW� WLO� LQVWLWXWLRQHU�PHG� IOHUH�� (YDOXHULQJVUDSSRUWHQ�HU� VNUHYHW� DI� �HYDOXHULQJVNRQVXOHQW�0LFKDHO�
$QGHUVHQ�RJ�HYDOXHULQJVPHGDUEHMGHU�0DULH�/RXLVH�:LGGLQJ��
�
�

���� 3U�VHQWDWLRQ�DI�XGGDQQHOVHVRPUnGHW�
,� GHW� I�OJHQGH� YLO� GHU� EOLYH� UHGHJMRUW� IRU� GH� IHP�XGGDQQHOVHVLQVWLWXWLRQHUV� LQVWLWXWLRQHOOH� UDPPHU�
KYRUHIWHU�HQ�UHGHJ�UHOVH�IRU�KYHU�HQNHOW�XGGDQQHOVHVLQVWLWXWLRQV�VWUXNWXU�RJ�RSWDJHOVHVSURFHGXUHU�
YLO�I�OJH��
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�
6DPWOLJH� IHP�XGGDQQHOVHVLQVWLWXWLRQHU�HU� �L� YDULHUHQGH�RPIDQJ� �� UHJXOHUHW�YHG�/RY�QU������DI�����
DSULO�������RP�YLGHUHJnHQGH�XGGDQQHOVHVLQVWLWXWLRQHU�XQGHU�.XOWXUPLQLVWHULHW��6RP�GHQ�HQHVWH�DI�
LQVWLWXWLRQHUQH� HU� 'HVLJQVNROHQ� L� .ROGLQJ� IRUWVDW� HQ� VHOYHMHQGH� LQVWLWXWLRQ� KYRUIRU� 'HVLJQVNROHQ� L�
.ROGLQJ� NXQ� GHOYLVW� HU� XQGHUODJW� RYHQVWnHQGH� EHVWHPPHOVHU�� $I� ORYHQ� IUHPJnU� GH� ILUH�
VWDWVLQVWLWXWLRQHUV�RSJDYHU�VRP�I�OJHU���
�

¨���� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� RJ� $UNLWHNWVNROHQ� L� $DUKXV� KDU� VRP� K�MHUH�
XGGDQQHOVHVLQVWLWXWLRQHU� WLO� RSJDYH� Sn� NXQVWQHULVN� RJ� YLGHQVNDEHOLJW� JUXQGODJ� DW� JLYH�
XGGDQQHOVH� L� DUNLWHNWXU� LQGWLO� GHW� K�MHVWH� QLYHDX� VDPW� DW� XG�YH� NXQVWQHULVN�
XGYLNOLQJVYLUNVRPKHG� RJ� Sn� YLGHQVNDEHOLJW� JUXQGODJ� DW� GULYH� IRUVNQLQJ� LQGHQ� IRU�
DUNLWHNWXUHQ��
��D�� 'DQPDUNV� 'HVLJQVNROH� KDU� WLO� RSJDYH� DW� JLYH� XGGDQQHOVH� LQGHQIRU� NXQVWKnQGY�UN��
GHVLJQ�RJ�EHVO�JWHGH�IDJ��
��E��*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�KDU�WLO�RSJDYH�DW�JLYH�XGGDQQHOVH�LQGHQ�IRU�JODV�
RJ� NHUDPLN�� 6NROHQ� NDQ� KHUXGRYHU� JLYH� XGGDQQHOVH� L� DQGUH� IDJ� LQGHQ� IRU�
NXQVWKnQGY�UN¨��

� �
)RU� 'HVLJQVNROHQ� .ROGLQJ� J�OGHU� GHW� DW� GHQ� HU� RPIDWWHW� DI� ORYHQV� NDSLWHO� �� YHGU�UHQGH�
XGGDQQHOVH�RJ� IRUVNQLQJ��NDSLWHO���YHGU�UHQGH��NRQRPLVNH�IRUKROG�VDPW�NDSLWHO������D� �NXQ�IRU�
VHOYHMHQGH� LQVWLWXWLRQHU��� HIWHU� KYLONHQ� .XOWXUPLQLVWHULHW� EO�D�� VNDO� JRGNHQGH� LQVWLWXWLRQHQV�
YHGW�JWHU� VDPW� L� �YULJW� NDQ� IDVWV�WWH� Q�UPHUH� UHJOHU� YHGU�UHQGH� YLONnU� IRU� WLOVNXG�� DQWDO�
VWXGHUHQGH��NRQWURO�RJ�WLOV\Q�PHG�LQVWLWXWLRQHQ�P�Y���
�
6RP�QHGHQVWnHQGH� WDEHO� YLVHU�� HU� GHU� VWRU� IRUVNHO� Sn� DQWDOOHW� DI� DQV�JHUH� RJ�Sn�KYRU�PDQJH� DI�
GLVVH�GHU�EOLYHU�RSWDJHW�Sn�GH�UHVSHNWLYH�XGGDQQHOVHVLQVWLWXWLRQHU��
�
�
�

�
��6HQHVW��QGUHW�YHG�/RY�QU������DI�����PDUWV������
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7DEHO����
$QWDO�DQV�JHUH�RJ�RSWDJQH�VDPW�RSWDJHOVHVNYRWLHQW�L������
�

� $QWDO�DQV�JHUH� $QWDO�RSWDJQH� 2SWDJQH�L���DI�
DQV�JHUH�

'DQPDUNV�'HVLJQVNROH� ����� ���� ������

'HVLJQVNROHQ�L�.ROGLQJ� ���� ��� ������

*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP� ��� ��� ����

.XQVWDNDGHPLHWV�$UNLWHNWVNROH
� ���� ���� ������

$UNLWHNWVNROHQ�L�$DUKXV
� ���� ���� ������


� 7DOOHQH� IRU� .XQVWDNDGHPLHWV�$UNLWHNWVNROH� RJ�$UNLWHNWVNROHQ� L� $DUKXV� HU� GHW� VDPOHGH� DQWDO� DQV�JHUH�RJ�
RSWDJQH�KHULEODQGW�GHVLJQDIGHOLQJHUQH���
�
�
,� GHW� I�OJHQGH� YLO� GH� HQNHOWH� XGGDQQHOVHVLQVWLWXWLRQHUV� VWUXNWXU� RJ� RSWDJHOVHVSURFHGXUHU� EOLYH�
EHVNUHYHW��2YHURUGQHW� NDQ�PDQ� LQGGHOH� XGGDQQHOVHVLQVWLWXWLRQHUQH� L� WR� RPUnGHU��'HVLJQVNROHUQH�
PHG�'DQPDUNV�'HVLJQVNROH�RJ�'HVLJQVNROHQ� L�.ROGLQJ�RJ�DUNLWHNWVNROHUQH�PHG�.XQVWDNDGHPLHWV�
$UNLWHNWVNROH�RJ�$UNLWHNWVNROHQ�L�$DUKXV��+HUXGRYHU�HU�GHU�*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�GHU�
LNNH�XPLGGHOEDUW�NDQ�SODFHUHV�L�HW�DI�GLVVH�RPUnGHU�JUXQGHW�VNROHQV�V�UOLJH�VWUXNWXU�RJ�IRUPnO���
�

������ �'DQPDUNV�'HVLJQVNROH��
8GGDQQHOVHQ�Sn�'DQPDUNV�'HVLJQVNROH�HU�IHPnULJ�PHG�PXOLJKHG�IRU�DW�WDJH�DIJDQJ�HIWHU��å�nU����
�
8GGDQQHOVHQ� HU� RSE\JJHW� VnOHGHV� DW� DOOH� VWXGLHVWDUWHUH� EHJ\QGHU� Sn� HW� I�OOHV� EDVLVnU� GHU� KDU� WLO�
IRUPnO�DW�¨VNDEH�I�OOHV�IXQGDPHQW�IRU�XGGDQQHOVHQ�VRP�GHVLJQHU��XGYLNOH�GH�VWXGHUHQGHV�NUHDWLYH�
RJ� NXQVWQHULVNH� HYQHU�� EHDUEHMGH� KROGQLQJHU� RJ� VNDEH� IRUVWnHOVH� IRU� GHUHV� UROOH� RJ� DQVYDU� VRP�
XG�YHQGH�GHVLJQHUH¨���(IWHU�EDVLVnUHW�EHJ\QGHU�GH�VWXGHUHQGH�LQVWLWXWVWXGLHW�GHU�KDU�HW�RPIDQJ�DI�
WR� nU�� 'H� VWXGHUHQGH� KDU� PXOLJKHG� IRU� DW� DIVWLJH� HIWHU� LQVWLWXWVWXGLHW� PHG� HW� XGGDQQHOVHVEHYLV�
VnIUHPW�GH�JRGNHQGHV�WLO�RSU\NQLQJ�WLO�VWXGLHW�WUHGMH�GHO��PHQ�PXOLJKHGHQ�EHQ\WWHV�NXQ�DI�JDQVNH�
In� VWXGHUHQGH� �FD�� WR�KYHUW� nU���8GGDQQHOVHVEHYLVHW�JLYHU�GRJ� LNNH�PHULWRYHUI�UVHO� WLO� IRUWV�WWHOVH�
Sn� DQGUH� VWXGLHU� ERUWVHW� IUD� 'HVLJQVNROHQ� L� .ROGLQJ�� 6WXGLHWV� WUHGMH� GHO� HU� VSHFLDOH�� RJ�
DIJDQJVVWXGLH�GHU�KDU�HW�RPIDQJ�DI�HW�KDOYW�WLO�WR�nU��

�
��+YLV�GHQ�VWXGHUHQGH�LQGVWLOOHU�VLJ�WLO�DIJDQJ�HIWHU�JRGNHQGW�DIVOXWQLQJ�DI�DQGHQ�GHO��JnU�GHU�\GHUOLJHUH�HW�KDOYW�nU�

LQGHQ�HQGHOLJ�DIJDQJ�
��6WXGLHKnQGERJHQ�����������



'HVLJQ� ���

�
2SWDJHOVHQ�Sn�'DQPDUNV�'HVLJQVNROH�WDJHU�XGJDQJVSXQNW�L�WLOPHOGHOVHQ�WLO�RSWDJHOVHVSU�YHQ�KYRU�
DQV�JHUQH� YHGO�JJHU� HQ� PDSSH� WLO� IRUYXUGHULQJ� LQGHKROGHQGH� UHOHYDQWH� DUEHMGHU�� 'DQPDUNV�
'HVLJQVNROH�XGY�OJHU�Sn�EDJJUXQG�DI�PDSSHUQH�HW�YLVW�DQWDO�DQV�JHUH�XG�WLO�RSWDJHOVHVSU�YH�Sn�
VNROHQ�� GHU� YDUHU� L� ILUH� GDJH� RJ� EHVWnU� DI� O�VQLQJ� DI� RSJDYHU� VDPW� HQ� SHUVRQOLJ� VDPWDOH�� 3n�
EDJJUXQG�DI�PDSSHQ��RSWDJHOVHVSU�YHQ�RJ�VDPWDOHQ�XGY�OJHV�GHW�HQGHOLJH�DQWDO�RSWDJQH���
�

������ 'HVLJQVNROHQ�L�.ROGLQJ�
8GGDQQHOVHQ�Sn�'HVLJQVNROHQ�L�.ROGLQJ�HU�IHPnULJ�RJ�EHVWnU�DI��HQ�HWnULJ�JUXQGXGGDQQHOVH�PHG�
WY�UJnHQGH�EDVLVNXUVHU�L�IRUP�DI�WHRUL�RJ�IDJOLJ�LQWURGXNWLRQ��+HUHIWHU�NRPPHU�GHQ�WRnULJH�DQGHQ�
GHO� DI� XGGDQQHOVHQ� KYRU� GH� VWXGHUHQGH� EHJ\QGHU� Sn� GHQ� IDJOLJH� GHO� LQGHKROGHQGH� WHNQLVNH� RJ�
NXQVWQHULVNH� VWXGLHU� VnYHO� VSHFLILNW� IDJOLJW� VRP� WY�UIDJOLJW�� 'H� VWXGHUHQGH� KDU� PXOLJKHG� IRU�
DIVWLJQLQJ� HIWHU� JHQQHPI�UVHO� DI� DQGHQGHOHQ� KYRU� 'HVLJQVNROHQ� L� .ROGLQJ� XGVWHGHU� HW� OLQLHEHYLV��
.QDSW� KYHU� IHPWH� VWXGHUHQGH� KDU� � L� ����� EHQ\WWHW� VLJ� DI� GHQQH� PXOLJKHG�� 1RJOH� DI� GLVVH�
VWXGHUHQGH� Y�OJHU� DW� I�UGLJJ�UH� VWXGLHW� HQWHQ�Sn�HQ�DQGHQ� VNROH� L� XGODQGHW�HOOHU�Sn�'DQPDUNV�
'HVLJQVNROH�� 3n� GHQ� WRnULJH� WUHGMHGHO� � VSHFLDOLVHUHU� GH� VWXGHUHQGH� VLJ� LQGHQIRU� GHUHV� IDJOLJH�
RPUnGH�KYRU�GH��OLJHOHGHV�KDU�PXOLJKHG�IRU�SUDNWLN��HOOHU�XGHQODQGVRSKROG��+HUXGRYHU�DUEHMGHU�GH�
VWXGHUHQGH� Sn� GHUHV� LQGVWLOOLQJV�� RJ� DIJDQJVSURMHNWHU�� 'H� VWXGHUHQGH� KDU� PXOLJKHG� IRU� DW� WDJH�
DIJDQJ�L�O�EHW�DI�WUHGMHGHOHQV�WR�nU��
�
9HG�DQV�JQLQJ�RP�RSWDJHOVH�Sn�'HVLJQVNROHQ�L�.ROGLQJ�DQEHIDOHU�VNROHQ�DW�DQV�JHUHQ�L�PLQGVW�WR�
nU�KDU�DUEHMGHW�PHG�WHJQLQJ��IRUP�RJ�IDUYH��HOOHU�KDU�OLJQHQGH�NUHDWLY�HUIDULQJ��9HG�WLOPHOGLQJHQ�WLO�
RSWDJHOVHVSU�YHQ� WLOVHQGHV� DQV�JHUQH� HW� DQWDO� KMHPPHRSJDYHU� GHU� VNDO� O�VHV� RJ� YHGO�JJHV�
WLOPHOGLQJHQ�� 'LVVH� KMHPPHRSJDYHU� XGJ�U� JUXQGODJHW� IRU� XGY�OJHOVHQ� DI� DQV�JHUH� WLO�
RSWDJHOVHVSU�YHQ��6HOYH�RSWDJHOVHVSU�YHQ�YDUHU�L�WUH�GDJH�KYRU�DQV�JHUHQ�O�VHU�RSJDYHU�Sn�VNROHQ�
RJ� LQGNDOGHV� WLO� SHUVRQOLJ� VDPWDOH�� 6NROHQ� XGY�OJHU� Sn� EDJJUXQG� DI� IRUYXUGHULQJHQ��
RSWDJHOVHVSU�YHQ�RJ�VDPWDOHQ�KYLONH�DQV�JHUH�GHU�RSWDJHV��
�

������ �$UNLWHNWVNROHQ�L�$DUKXV��
8GGDQQHOVHQ�Sn�DUNLWHNWVNROHQ�HU� IHPnULJ�RJ�HU�RSGHOW� L�HQ� I�UVWH�RJ�DQGHO�GHO�KYRU� I�UVWHGHOHQ�
RPIDWWHU�GH�WR�I�UVWH�VWXGLHnU�RJ�DQGHQGHOHQ�GH�WUH�VLGVWH�VWXGLHnU��)�UVWHGHOHQ�HU�I�OOHV�IRU�DOOH�
VWXGHUHQGH� RJ� VNDO� EO�D�� JLYH� GH� VWXGHUHQGH� HQ� DOPHQ� DUNLWHNWIDJOLJ� IRUVWnHOVH� RJ� YLGHQ�� 9HG�
RYHUJDQJHQ� WLO� VWXGLHWV� DQGHQ� GHO� V�JHU� GH� VWXGHUHQGH� RP� RSWDJHOVH� Sn� GHQ� �QVNHGH� DIGHOLQJ�
LQGHQ� IRU� VNDODRPUnGHUQH�� SODQO�JQLQJ�� E\JQLQJVNXQVW� HOOHU� GHVLJQ�� 2SWDJHOVHQ� Sn� DIGHOLQJHQ�
DIK�QJHU�DI�RP�GHQ�VWXGHUHQGH�HIWHU�DIVOXWQLQJHQ�Sn� I�UVWHGHOHQ�HU�EOHYHW�JRGNHQGW�DI� VNROHQ��
3n� DQGHQ�GHOHQ� DI� VWXGLHW� VSHFLDOLVHUHU� GHQ� VWXGHUHQGH� VLJ� VnOHGHV� LQGHQIRU�GHQ� YDOJWH�DIGHOLQJV�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

IHOW��'HU�HU�LQJHQ�DIVWLJQLQJVPXOLJKHGHU�XQGHU�VWXGLHIRUO�EHW�GHU�DIVOXWWHV�PHG�HW�DIJDQJVSURMHNW�L�
���VWXGLHnU��
�
,� OLJKHG� PHG� DQGUH� YLGHUHJnHQGH� XGGDQQHOVHU� RSWDJHU� $UNLWHNWVNROHQ� L� $DUKXV� GH� VWXGHUHQGH�
JHQQHP�NYRWH� �� RJ�NYRWH����9LD� NYRWH���RSWDJHV�����DI�GH� VWXGHUHQGH�Sn�EDJJUXQG�DI�GHUHV�
DGJDQJVJLYHQGH�J\PQDVLDOH� HNVDPHQ��PHQV�����DI�GH�VWXGHUHQGH�RSWDJHV�JHQQHP�NYRWH���Sn�
EDJJUXQG� DI� LQGOHYHUHGH� KMHPPHRSJDYHU� XGDUEHMGHW� L� I�OOHVVNDE� DI� DUNLWHNWVNROHUQH� VDPW� HQ�
RSWDJHOVHVSU�YH���
�
'H�WR�DUNLWHNWVNROHU�VDPRUGQHU�GHUHV�RSWDJ�DI�VWXGHUHQGH�YLD�NYRWH���RJ�XGDUEHMGHU� L�I�OOHVVNDE�
HQ� LQIRUPDWLRQVEURFKXUH� EODQGW� DQGHW� LQGHKROGHQGH� IRUPXOHULQJHQ� DI� KMHPPHRSJDYHUQH��
$QV�JHUQH�XGY�OJHV�Sn�EDJJUXQG�DI�KMHPPHRSJDYHUQH�WLO�RSWDJHOVHVSU�YHQ�GHU�DIKROGHV�RYHU�WUH�
GDJH�KYRUHIWHU�GHW�HQGHOLJH�DQWDO�DQV�JHUH�XGY�OJHV���
$UNLWHNWVNROHUQH�VDPDUEHMGHU� OLJHOHGHV�RP�DIKROGHOVHQ�DI�RSWDJHOVHVSU�YHQ�GHU�DIKROGHV�VDPWLGLJ�
VnOHGHV�DW�DQV�JHUH�YLD�NYRWH���NXQ�NDQ�V�JH�pQ�DI�DUNLWHNWVNROHUQH��
�

������ �.XQVWDNDGHPLHWV�$UNLWHNWVNROH��
8GGDQQHOVHQ�Sn�.XQVWDNDGHPLHWV�$UNLWHNWVNROH�HU� IHPnULJ�RJ�RSGHOW� L�HQ�WRnULJ� I�UVWH�GHO�RJ�HQ�
WUHnULJ� DQGHQ� GHO�� 8GGDQQHOVHQ� WDJHU� DIV�W� L� HQ� DIGHOLQJVEDVHUHW� XGGDQQHOVHVPRGHO�� 'HQ�
VWXGHUHQGH� Y�OJHU� IUD� VWXGLHWV� VWDUW� Sn� KYLONHQ� DI� GH� HOOHYH� VWXGLHDIGHOLQJHU�� KHUXQGHU� GHVLJQ��
KXQ�KDQ��QVNHU�DW�VWXGHUH��)RUPnOHW�PHG�I�UVWHGHOHQ�HU�DW�JLYH�GH�VWXGHUHQGH�HQ�JUXQGO�JJHQGH�
WLOHJQHOVH� DI� DUNLWHNWIDJHWV� IRUXGV�WQLQJHU� RJ� RSO�ULQJ� L� IDJHWV� PHWRGHU�� 9HG� RYHUJDQJHQ� WLO�
DQGHQGHOHQ� Sn� WUHGMH� VWXGLHnU� WLOUHWWHO�JJHV� HW� IRUO�E� �� GHW� VnNDOGWH� PLGWYHMVVWXGLH� �� KYRU� GHQ�
VWXGHUHQGH�NDQ�IRUG\EH�VLJ�L�V�UOLJH�HPQHU��'HQ�VWXGHUHQGH�RSIRUGUHV�WLO�DW�WDJH�GHWWH�VWXGLHnU�Sn�
HQ�DQGHQ�VWXGLHDIGHOLQJ�HQG�GHQ�YDOJWH��'H�WR�VLGVWH�VWXGLHnU�KDU�KRYHGY�JW�Sn�VSHFLDOLVHULQJ�RJ�
DIJDQJ�� RJ� GHQ� VWXGHUHQGH� NDQ� Y�OJH� DW� VSHFLDOLVHUH� VLJ� Sn� GHQ� SnEHJ\QGWH� VSHFLDOLVHULQJ�
�VWXGLHDIGHOLQJ��HOOHU�IRUWV�WWH�Sn�HQ�DQGHQ��'HU�HU�LNNH�PXOLJKHG�IRU�DIVWLJQLQJ�L�O�EHW�DI�VWXGLHWV�
IHP�nU��
�
,� OLJKHG� PHG� DQGUH� YLGHUHJnHQGH� XGGDQQHOVHU� RSWDJHU� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� YLD� GHQ�
NRRUGLQHUHGH� WLOPHOGLQJ�� ���� DI� GH� VWXGHUHQGH� RSWDJHV� JHQQHP� NYRWH� �� RJ� ���� YLD� NYRWH� ���
6WXGHUHQGH�GHU�V�JHU�JHQQHP�NYRWH���RSWDJHV�Sn�EDJJUXQG�DI�GHUHV�DGJDQJVJLYHQGH�J\PQDVLDOH�
HNVDPHQ��PHQV� VWXGHUHQGH� GHU� V�JHU� RSWDJHOVH� JHQQHP� NYRWH� �� RSWDJHV� Sn� EDJJUXQG� DI� O�VWH�
KMHPPHRSJDYHU�VDPW�HQ�RSWDJHOVHVSU�YH��



'HVLJQ� ���

������ �*ODV��	�.HUDPLNVNROHQ�Sn�%RUQKROP��
8GGDQQHOVHQ� Sn� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP� HU� WUHnULJ� RJ� GH� VWXGHUHQGH� Y�OJHU� YHG�
RSWDJHOVH�HQ�DI�GH�WR�IDJOLQLHU��3n����VHPHVWHU�XGDUEHMGHU�GH�VWXGHUHQGH�HW�PLGWYHMVSURMHNW�VnOHGHV�
DW� VNROHQ� NDQ� YXUGHUH� RP�GH� VWXGHUHQGH�KDU� WLOVWU�NNHOLJ� IDJOLJ� IRUVWnHOVH� IRU�GHUHV� IDJRPUnGH��
6WXGLHW�DIVOXWWHV�PHG�HW�DIJDQJVSURMHNW��
�
)RUXGV�WQLQJ� IRU� RSWDJHOVH� Sn� VNROHQ� HU� HQ� EDJJUXQG� L� HQ� IDJOLJ� RJ�HOOHU� WHRUHWLVN� UHOHYDQW�
RSO�ULQJ� L� PLQGVW� WUH� nU� HIWHU� HQGW� IRONHVNROH�� 6HOYH� DQV�JQLQJHQ� VNDO� YHGO�JJHV�
IULKnQGVWHJQLQJHU�RJ�HYHQWXHOW�IRWRV�DI�HJQH�Y�UNHU�KYRUXGIUD�VNROHQ�XGY�OJHU�GH�DQV�JHUH�GHU�
NYDOLILFHUHU� VLJ� WLO� RSWDJHOVHVSU�YHQ� WLOUHWWHODJW� DI� VNROHQ��2SWDJHOVHVSU�YHQ� IRUHJnU� RYHU� WR� GDJH�
RJ� EHVWnU� VnYHO� DI� SUDNWLVNH� RSJDYHU� VRP� DI� HQ� SHUVRQOLJ� VDPWDOH�� $QV�JQLQJHQ� RJ�
RSWDJHOVHVSU�YHQ�GDQQHU�JUXQGODJHW�IRU�GHQ�HQGHOLJH�XGY�OJHOVH�DI�VWXGHUHQGH��'HW�HU�DIJ�UHQGH�
IRU�VNROHQ�DW�PDQ�HU� L�VWDQG�WLO�DW�UHNUXWWHUH�EUHGW�JHRJUDILVN�IRU�VnOHGHV�DW�VLNUH�HW�WLOVWU�NNHOLJW�
VWXGHQWHUJUXQGODJ���
�
�

���� 'RNXPHQWDWLRQVPDWHULDOHW�
'HU� HU� L� IRUELQGHOVH�PHG� HYDOXHULQJHQ� DI� GHVLJQXGGDQQHOVHUQH� EOHYHW� XGDUEHMGHW� HW� RPIDWWHQGH�
GRNXPHQWDWLRQVPDWHULDOH��'HW�RPIDWWHU�I�OJHQGH��
�
)RUXQGHUV�JHOVH�
'DQPDUNV� (YDOXHULQJVLQVWLWXW� JHQQHPI�UWH� L� IRUnUHW������HQ� IRUXQGHUV�JHOVH�EDVHUHW�Sn�DOOHUHGH�
HNVLVWHUHQGH� PDWHULDOH� VnVRP� EHNHQGWJ�UHOVHU�� VWXGLHRUGQLQJHU� RJ� YHMOHGQLQJHU� VDPW� DQGHW�
EDJJUXQGVPDWHULDOH�� /LJHOHGHV� EOHY� GHU� DIKROGW� HW� LQIRUPDWLRQVP�GH� L� MXQL� ����� Sn� 'DQPDUNV�
(YDOXHULQJVLQVWLWXW�IRU�VDPWOLJH�LQYROYHUHGH�XGGDQQHOVHVLQVWLWXWLRQHU���
�
6HOYHYDOXHULQJVUDSSRUWHU�
+YHU� XGGDQQHOVHVLQVWLWXWLRQ� KDU� L� HIWHUnUHW� ����� XGDUEHMGHW� HQ� XGI�UOLJ� VHOYHYDOXHULQJVUDSSRUW��
VRP� HU� XGIRUPHW� Sn� EDJJUXQG� DI� HQ� YHMOHGQLQJ� IUD� 'DQPDUNV� (YDOXHULQJVLQVWLWXW� RJ�
HYDOXHULQJVJUXSSHQ�� RJ� VRP� LQGHKROGHU� NYDOLWDWLYH� VnYHO� VRP� NYDQWLWDWLYH� VS�UJVPnO��
6HOYHYDOXHULQJVUDSSRUWHUQH�EHVNULYHU�HQ� ODQJ�U�NNH�IRU�XGGDQQHOVHUQH�UHOHYDQWH�IRUKROG�RJ�YLONnU�
VDPW� VW\UNHU� RJ� VYDJKHGHU� YHG� GLVVH�� +HUXGRYHU� KDU� KYHU� XGGDQQHOVHVLQVWLWXWLRQ� YHGODJW�
XQGHUYLVHUQHV�&9ªHU�VRP�VXSSOHPHQW�WLO�VHOYHYDOXHULQJVUDSSRUWHQ��
�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

$UEHMGVPDUNHGVXQGHUV�JHOVH�
'D� HYDOXHULQJHQ� LNNH� EORW� VNDO� EHO\VH� XGGDQQHOVHUQH�� PHQ� RJVn� DUEHMGVPDUNHGVIRUKROGHQH�� KDU�
'DQPDUNV� (YDOXHULQJVLQVWLWXW� L� GHFHPEHU� ����� JHQQHPI�UW� HQ� DUEHMGVPDUNHGVXQGHUV�JHOVH��
8QGHUV�JHOVHQ� EDVHUHU� VLJ� Sn� RSO\VQLQJHU� IUD� 'DQPDUNV� 6WDWLVWLN� YHGU�UHQGH� GLPLWWHQGHUV�
DUEHMGVPDUNHGVIRUKROG��'LPLWWHQGHU�GHU�HU�GLPLWWHUHW� L������������HOOHU������GDQQHU�JUXQGODJHW�
IRU�XQGHUV�JHOVHQ��GHU�EHO\VHU�GHUHV�WLONQ\WQLQJ�WLO�DUEHMGVPDUNHGHW�L�������
�
,QVWLWXWLRQVEHV�J�
(YDOXHULQJVJUXSSHQ�RJ�'DQPDUNV�(YDOXHULQJVLQVWLWXW�KDU� L� MDQXDU������JHQQHPI�UW�EHV�J� � DI� HQ�
GDJV� YDULJKHG� Sn� XGGDQQHOVHVLQVWLWXWLRQHUQH�� 3n� DUNLWHNWVNROHUQH� YDU� GHU� VHSDUDWH� P�GHU� PHG�
OHGHOVH�� I�OJHJUXSSH�� XQGHUYLVHUH�RJ� VWXGHUHQGH�� 3n�GHVLJQVNROHUQH�RJ�*ODV�	�.HUDPLNVNROHQ�Sn�
%RUQKROP� YDU� GHU� VHSDUDWH� P�GHU� PHG� I�OJHJUXSSHQ�� VWXGHUHQGH� RJ� OHGHOVH� VDPW�
LQVWLWXW�DIGHOLQJVP�GHU� PHG� XQGHUYLVHUH�� Y�UNVWHGVSHUVRQDOH� RJ� VWXGHUHQGH�� 9HG� P�GHUQH� KDU�
GHU� Y�UHW� PXOLJKHG� IRU� DW� GU�IWH� HQ� ODQJ� U�NNH� VS�UJVPnO� VRP� EODQGW� DQGHW� KDU� Y�UHW�
IRUDQOHGLJHW�DI�VHOYHYDOXHULQJVUDSSRUWHUQH�RJ�DI�DUEHMGVPDUNHGVXQGHUV�JHOVHQ��
�
(Q� XGG\EHQGH� EHVNULYHOVH� DI� HYDOXHULQJVPHWRGHQ�� GRNXPHQWDWLRQVPDWHULDOHW� RJ�
LQVWLWXWLRQVEHV�JHQH�ILQGHV�L�DSSHQGLNV�YHGU�UHQGH�HYDOXHULQJVPHWRGH�RJ�GDWDJUXQGODJ��
��
�

���� 5DSSRUWHQV�RSE\JQLQJ�
'HW�FHQWUDOH�L�UDSSRUWHQ�HU�DQDO\VH�RJ�DQEHIDOLQJHU�VRP�ILQGHV�L�NDSLWHO����.DSLWHO���LQGHKROGHU�HQ�
LQGOHGQLQJ�PHQV�NDSLWHO��� LQGHKROGHU� HW� UHVXPp��.DSLWHO���HU� HQ�HQJHOVN�RYHUV�WWHOVH�DI�GHOH�DI�
NDSLWHO����KHOH�NDSLWHO���VDPW�HQ�SU�VHQWDWLRQ�Sn�HQJHOVN�DI�HYDOXHULQJVRPUnGHW�RJ�GHQ�DQYHQGWH�
HYDOXHULQJVPHWRGH�� 7LO� VLGVW� L� UDSSRUWHQ� HU� GHU� HQ� U�NNH� DSSHQGLNV� RPIDWWHQGH� HYDOXHULQJHQV�
NRPPLVVRULXP�� HQ� IRUWHJQHOVH� RYHU� GHOWDJHUQH� L� HYDOXHULQJHQ�� HQ�SU�VHQWDWLRQ� DI� GHQ� DQYHQGWH�
HYDOXHULQJVPHWRGH�P�Y��
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��� 5HVXPp�

$UEHMGVGHOLQJHQ�RJ�VDPDUEHMGHW�GHVLJQXGGDQQHOVHUQH�LPHOOHP�
'H�IHP�YLGHUHJnHQGH�GHVLJQXGGDQQHOVHU�XQGHU�.XOWXUPLQLVWHULHW�HU�PHJHW�IRUVNHOOLJH�RJ�LOOXVWUHUHU�
GHUPHG� EUHGGHQ� L� GHVLJQIDJHW� L� 'DQPDUN�� +YRU� PDQ� Sn� DUNLWHNWVNROHUQH� I�UVW� RJ� IUHPPHVW�
XGGDQQHU� DUNLWHNWHU� RJ� VHU� GHVLJQ� VRP� SURFHVVHU� GHU� IRUJnU� L� UHODWLRQ� WLO� UXP�� Vn� EHWRQHU�
GHVLJQVNROHUQH�PHG�VLQH�VROLGH�U�GGHU� L�KnQGY�UNHW��GHQ�WHNQLVNH�RJ�NXQVWQHULVNH�KnQGWHULQJ�DI�
PDWHULDOHUQH�VRP�GHW�DIJ�UHQGH�XGJDQJVSXQNW�IRU�IRUPJLYQLQJ�RJ�SURGXNWXGYLNOLQJ���
�
6RP� XGJDQJVSXQNW� ILQGHU� HYDOXHULQJVJUXSSHQ� GHW� Y�UGLIXOGW� DW� GHU� Sn� GDQVN� JUXQG� ILQGHV�
GHVLJQXGGDQQHOVHU�GHU�VS�QGHU�IUD�DUNLWHNWVNROHUQHV�WUDGLWLRQVEXQGQH��DUNLWHNWIDJOLJH�RJ�JHQHUHOW�
DQDO\WLVNH� WLOJDQJ� WLO� GHVLJQEHJUHEHW� WLO� GHVLJQVNROHUQHV� KnQGY�UNV�� RJ� PDWHULDOHRULHQWHUHGH�
XGJDQJVSXQNW��%HJJH�WLOJDQJH�KDU�KYHU�IRU�VLJ�RJ�L�NRPELQDWLRQ�Y�UHW�PHG�WLO�DW�XQGHUVW�WWH�HQ�
OLJHIUHP�RJ�IXQNWLRQDOLVWLVN�GHVLJQWUDGLWLRQ�VRP�HU�EOHYHW�HW�V�UNHQGH�IRU�'DQPDUN��
�
6DPWLGLJ� ILQGHU� HYDOXHULQJVJUXSSHQ� GHW� GRJ� WYLQJHQGH� Q�GYHQGLJW� DW� GHU� L� GHQ� IUHPWLGLJH�
XGYLNOLQJ�DI�GHVLJQXGGDQQHOVHUQH�L�'DQPDUN�EHYLGVW�RJ�PnOUHWWHW�VDWVHV�Sn�DW�VNDEH�HQ�IRUQ\HW�RJ�
LQWHJUHUHW� XGYLNOLQJ��'HW� NDQ� VLNUH� GDQVN�GHVLJQ� HQ�SRVLWLRQ� L� HW� VDPIXQG�KYRU� GHW� YLUWXHOOH� UXP�
SDUDGRNVDOW� QRN� HU� HQ� UHDOLWHW� RJ� KYRU� GHVLJQHUHQV� WUDGLWLRQHOOH� UROOH� HU� XQGHU� GUDPDWLVN�
IRUDQGULQJ���
�
(YDOXHULQJVJUXSSHQ� ILQGHU� GHW� KHQVLJWVP�VVLJW� DW� GHU� ILQGHV� VnYHO� HQ� DUNLWHNWVNROH� VRP� HQ�
GHVLJQVNROH�L�EnGH��VW��RJ�9HVWGDQPDUN��'HW�IRUHNRPPHU�OLJHOHGHV�IRUQXIWLJW�DW�GHU�Sn�DOOH�GLVVH�
ILUH�VNROHU�HU�PXOLJKHG�IRU�DW�VSHFLDOLVHUH�VLJ�L�UHWQLQJ�DI�IUHPVWLOOLQJ�DI�XQLND��L�UHWQLQJ�DI�LQGXVWULHO�
GHVLJQ�HOOHU�DW�Y�OJH�HQ�EHVWHPW�NRPELQDWLRQ�KHUDI�������
�
'HW�Pn�HIWHU�HYDOXHULQJVJUXSSHQV�PHQLQJ�RYHUYHMHV�Q�UPHUH�KYLONH�IDJ�RJ�VSHFLDOHU�GHU�VNDO�Y�UH�
DGJDQJ� WLO� Sn� GH� ILUH� VNROHU�� OLJHVRP� GHW� E�U� RYHUYHMHV� DW� UHGHILQHUH� GH� IRUVNHOOLJH�
VSHFLDOHLQGGHOLQJHU� VnVRP� 0�EHO� HOOHU� ,QGXVWULHO� 'HVLJQ�� ,QIRUPDWLRQVWHNQRORJL� E�U� Y�UH� HQ�
Y�VHQWOLJ� RJ� LQWHJUHUHW� GHO� DI� DOOH� GHVLJQXGGDQQHOVHUQH�� PHQV� I�HNV�� VSHFLDOHW� 9LVXHO�
.RPPXQLNDWLRQ�NXQQH�Y�UH�NRQFHQWUHUHW�pW� VWHG� L��VWGDQPDUN�RJ�pW�VWHG� L�9HVWGDQPDUN��'HWWH�
YLOOH� LQGHE�UH� VnYHO� UHVVRXUFHP�VVLJH� IRUGHOH� VRP� HW� VW�UUH� VWXGHQWHUJUXQGODJ� Sn� LQVWLWXW�� HOOHU�
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IDJRPUnGHQLYHDX��OLJHVRP�HQ�VW�UUH�IDJOLJ�W\QJGH�YLOOH�NXQQH�WLOWU�NNH�LQWHUQDWLRQDOH�J�VWHO�UHUH�
RJ�GHUYHG�VW\UNH�GHQ�LQWHUQDWLRQDOH�GLPHQVLRQ�L�XGGDQQHOVHQ���
�
*ODV�� 	� .HUDPLNVNROHQ� Sn� %RUQKROP� IDOGHU� XGHQIRU� GHQQH� DUEHMGVGHOLQJ� LGHW� GHU� HU� WDOH� RP� HQ�
DQGHQ�W\SH�VNROH�GHU�L�VWHGHW�IRU�HQ�GHVLJQIDJOLJ�HOOHU�DUNLWHNWIDJOLJ�WLOJDQJ�KDU�NDUDNWHU�DI�DW�Y�UH�
HQ� YLGHUHJnHQGH� KnQGY�UNVP�VVLJ� VSHFLDOXGGDQQHOVH� LQGHQIRU� NHUDPLN� RJ� JODV�� (Q� XGGDQQHOVH�
PHG�HQ�VW�UNW�VSHFLDOLVHUHW�SURILO�YLO�IRUPHQWOLJ�RJVn�IUHPRYHU�NXQQH�WLOWU�NNH�VWXGHUHQGH�IUD�KHOH�
6NDQGLQDYLHQ�� LV�U� KYLV� PDQ� L� K�MHUH� JUDG� IRUPnU� DW� VW\UNH� GHQ� WHRUHWLVNH� IRUG\EHOVH� RJ� GHW�
UHIOHNWHUHGH�SHUVRQOLJH�XGWU\N��
�
6nYHO� *ODV�� 	� .HUDPLNVNROHQ� Sn� %RUQKROP� VRP� 'HVLJQVNROHQ� L� .ROGLQJ� KDU� \WUHW� �QVNHW� RP� DW�
XGYLGH�XGGDQQHOVHQ�PHG�VP\NNHGHVLJQ�HOOHU��GHOPHWDO��'D�GHU�HU�WDOH�RP�HW�OLOOH�IDJRPUnGH��GHU�
GRJ� KDU� HQ� HNVLVWHQVEHUHWWLJHOVH�� E�U� XGGDQQHOVHQ� HIWHU� HYDOXHULQJVJUXSSHQV� YXUGHULQJ� NXQ�
HWDEOHUHV� HW� VWHG� L� 'DQPDUN�� 6nIUHPW� .XOWXUPLQLVWHULHW� �QVNHU� HW� VnGDQW� VSHFLDOH� Sn� HQ� DI� GH�
HYDOXHUHGH�VNROHU��DQEHIDOHV�GHW�DW�GHWWH�SODFHUHV�Sn�'HVLJQVNROHQ�L�.ROGLQJ��
�
(Q� PHJHW� XGYLNOHW� DUEHMGVGHOLQJ� VNROHUQH� LPHOOHP� KYRU� GH� VWXGHUHQGH� UHODWLYW� OHW� NXQQH� EOLYH�
RYHUI�UW�PHOOHP�VNROHUQH�YLOOH� IRUXGV�WWH�HQ� LQGE\UGHV�WLOQ�UPHOVH�DI�VWUXNWXUHQ�� I�HNV�� L� IRUP�DI�
IRUVNHOOLJH�YDULDQWHU�DI�HQ�WUH�SOXV�WR�PRGHO�VRP�NHQGHV�Sn�8QGHUYLVQLQJVPLQLVWHULHWV�RPUnGH���(Q�
VnGDQ� WLOQ�UPHW� VWUXNWXU� NDQ� nEQH�RS� IRU� DW�PDQ�� HIWHU� GH� I�UVWH� WUH� nU�PHG�HW�EHYLV� L� IRUP�DI�
I�HNV�� HQ� XGI�UOLJ� VWXGLHMRXUQDO� GHU� GRNXPHQWHUHU� GHW� SnJ�OGHQGH� QLYHDX�� NDQ� VSHFLDOLVHUH� VLJ�
LQGHQIRU� HQ� EUHGHUH� YLIWH� DI� XGGDQQHOVHVWLOEXG� Sn� ODQGHWV� DUNLWHNW�� RJ� GHVLJQVNROHU�� � +HUWLO�
NRPPHU� DW� LQWHUQDWLRQDO� XGYHNVOLQJ� YLOOH� EOLYH� QHPPHUH�PHG� HQ� VnGDQ� VWUXNWXU�QGULQJ�GHU� GRJ�
LNNH�Pn�Y�UH�WLO�KLQGHU�IRU�DW�GHU�IRUWVDW�NDQ�Y�UH�IRUVNHOOLJH�SURILOHU�Sn�VNROHUQH�I�HNV��L�IRUKROG�WLO�
Y�JWQLQJHQ�DI�GHW�KnQGY�UNVP�VVLJH�RJ�GHW�WHRUHWLVNH��'HW�VNDO�GRJ�XQGHUVWUHJHV�DW�EHV�JHQH�
Sn� VNROHUQH� LNNH� Sn�QRJHQ�PnGH�JDY� DQOHGQLQJ� WLO� DW� WUR�DW� HQ� VnGDQ�PRGHO� HU� HW��QVNH�EODQGW�
DQVDWWH�RJ�VWXGHUHQGH�Sn�GHVLJQXGGDQQHOVHUQH���
�
(YDOXHULQJVJUXSSHQ� �QVNHU� DW� XQGHUVWUHJH� DW� KHQVLJWHQ� PHG� IRUVODJHW� RP� HQ� WLOQ�UPHOVH� DI�
VWUXNWXUHQ� VNROHUQH� LPHOOHP� DOHQH� HU� DW� VW\UNH� IOHNVLELOLWHWHQ� RJ� PHULWPXOLJKHGHUQH� LQGHQIRU�
GHVLJQXGGDQQHOVHUQH��PHQV�JUXSSHQ�LNNH��QVNH�DW�Y�UH�IRUWDOHU�IRU�LQGI�UHOVH�DI�HQ�EDFKHORUJUDG�
Sn�GHVLJQRPUnGHW��
�

�
�� (W�PHGOHP� DI� HYDOXHULQJVJUXSSHQ� HU� LNNH� HQLJ� L� DQEHIDOLQJHQ� YHGU�UHQGH� HWDEOHULQJ� DI� HQ� DIVWLJQLQJVPXOLJKHG�

HIWHU� WUHGMH� nU� Sn� DUNLWHNWXGGDQQHOVHUQH� Sn� JUXQG� DI� PXOLJH� NRQVHNYHQVHU� IRU� DUNLWHNWXGGDQQHOVHUQHV�

KHOKHGVVWUXNWXU�
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6DPDUEHMGHW� PHOOHP� GHVLJQVNROHUQH� RJ� DUNLWHNWVNROHUQH� HU� LNNH� RPIDQJVULJW� KYLONHW�
HYDOXHULQJVJUXSSHQ� VHU� VRP�HW�SUREOHP��'HW�HU�JUXSSHQV� YXUGHULQJ�DW� HW�XGYLGHW� VDPDUEHMGH� YLO�
NXQQH� JDYQH� GHVLJQXGGDQQHOVHUQH� Sn� EnGH� GHVLJQ�� RJ� DUNLWHNWVNROHUQH�� (YDOXHULQJVJUXSSHQ�
DQEHIDOHU�DW�VNROHUQH�L�K�MHUH�JUDG�SULRULWHUHU�XGYLNOLQJHQ�DI�EnGH�DUEHMGVGHOLQJHQ�RJ�VDPDUEHMGHW�
L� IRUKROG� WLO� VnYHO� XQGHUYLVQLQJV�� RJ� IRUVNQLQJVPLOM�HUQH� VRP� GHQ� Y�UNVWHGV�� RJ�
KnQGY�UNVP�VVLJH�NDSDFLWHW��
�
6DPDUEHMGHW� NDQ�PHG� IRUGHO� RPIDWWH� DQGUH� XGGDQQHOVHVLQVWLWXWLRQHU� HQG�GHVLJQXGGDQQHOVHUQH�� ,�
GHQ�KHQVHHQGH�HU� HW� DI�GH�PHVW� ORYHQGH�HNVHPSOHU�Sn�QDWLRQDOW� VDPDUEHMGH�GHW�YLUWXHOOH�&HQWHU�
IRU� ,QWHJUHUHW� 'HVLJQ� VRP� HU� HW� WY�UIDJOLJW� RJ� WY�ULQVWLWXWLRQHOW� IRUVNQLQJVEDVHUHW� VDPDUEHMGH�
PHOOHP� EO�D�� $UNLWHNWVNROHQ� L� $DUKXV�� $DOERUJ� 8QLYHUVLWHW� RJ� 'DQPDUNV� 7HNQLVNH� 8QLYHUVLWHW�� � (W�
DQGHW�JRGW�HNVHPSHO�Sn�WY�UJnHQGH�VDPDUEHMGH�HU�HW�HWnULJW�WY�UIDJOLJW�DIJDQJVNXUVXV�YHG�QDYQ�
,QWHJUHUHW� 'HVLJQ� VRP� LQYROYHUHU� 'DQPDUNV� 'HVLJQVNROH�� 'DQPDUNV� 7HNQLVNH� 8QLYHUVLWHW� VDPW�
+DQGHOVK�MVNROHQ�L�.�EHQKDYQ������
�
*HQHUHOW� VHW� HU� GHU� LNNH� VW�UUH� SUREOHPHU� IRUEXQGHW� PHG� DW� In� PHULW� PHOOHP� GH� WR�
DUNLWHNWXGGDQQHOVHU�HOOHU�PHOOHP�GH�WR�GHVLJQVNROHU��0HOOHP�'HVLJQVNROHQ�L�.ROGLQJ�RJ�'DQPDUNV�
'HVLJQVNROH� HU� GHU� IRUPHOW� VHW�XEHJU�QVHW�PHULWRYHUI�UVHO� LGHW� VNROHUQH�JHQVLGLJW�KDU� DQHUNHQGW�
VWXGLHIRUO�EHQH� VRP� �NYLYDOHQWH�� 'HW� HU� GHULPRG� ODQJW� YDQVNHOLJHUH� DW� In� PHULW� PHOOHP�
GHVLJQXGGDQQHOVHUQH�RJ�DUNLWHNWXGGDQQHOVHUQH��0HULWPXOLJKHGHUQH�PHOOHP�*ODV�	�.HUDPLNVNROHQ�
Sn� %RUQKROP� RJ� GH� �YULJH� VNROHU� IXQJHUHU� KHOOHU� LNNH� WLOIUHGVVWLOOHQGH�� 'HUIRU� DQEHIDOHU�
HYDOXHULQJVJUXSSHQ� DW� GHU� LJDQJV�WWHV� HW� PnOUHWWHW� DUEHMGH� IRU� Sn� NRUW� VLJW� DW� IRUEHGUH�
PXOLJKHGHUQH� IRU� DW� In� PHULW�� 3n� O�QJHUH� VLJW� YLO� HQ� JUXQGO�JJHQGH� IRUEHGULQJ� DI�
PHULWPXOLJKHGHUQH� PHOOHP� DOOH� VNROHUQH� GRJ� IRUXGV�WWH� VWUXNWXUHOOH� RJ� LQGKROGVP�VVLJH�
�QGULQJHU�Sn�GLVVH��
�
)RUVNQLQJ�RJ�IRUVNQLQJVSRWHQWLDOH�
,I�OJH� NRPPLVVRULHW� VNDO� HYDOXHULQJHQ� DI� GHVLJQXGGDQQHOVHUQH� DIG�NNH� RPIDQJHW� DI� VNROHUQHV�
IRUVNQLQJVSRWHQWLDOHU�� (YDOXHULQJVJUXSSHQV� JUXQGODJ� KHUIRU� HU� I�UVW� RJ� IUHPPHVW�
VHOYHYDOXHULQJVUDSSRUWHUQH��P�GHUQH� L� IRUELQGHOVH�PHG� EHV�JHQH� VDPW� GH� DI� VNROHUQH� LQGVHQGWH�
&9ªHU� IRU� XQGHUYLVHUQH��&9ªHUQH� HU� JHQHUHOW� VHW� UHW� XHQVDUWHGH�RJ� DIG�NNHU� NXQ� L� XWLOVWU�NNHOLJ�
JUDG� NYDOLWDWLYH� IRUKROG�� 'HUIRU� KDU� (YDOXHULQJVJUXSSHQ� YDOJW� DW� IRNXVHUH� Sn� O�UHUQHV�
XGGDQQHOVHVP�VVLJH� EDJJUXQG� VDPW� VNROHUQHV� HJQH� RSO\VQLQJHU� RP� GHUHV� IRUVNQLQJVDNWLYLWHW� WLO�
EHO\VQLQJ�DI�IRUVNQLQJVSRWHQWLDOHW�Sn�GHVLJQVNROHUQH���
�
6nOHGHV� KDU� NXQ� HW� PLQGUHWDO� DI� GH� IDVWDQVDWWH� XQGHUYLVHUH� Sn� GHVLJQVNROHUQH� HQ� NDQGLGDWJUDG��
PHQV� GH� �YULJH� XQGHUYLVHUH� LNNH� KDU� XGGDQQHOVHU� IUD� IRUVNQLQJVEDVHUHGH�
XQGHUYLVQLQJVLQVWLWXWLRQHU�� 'HWWH� YLVHU� DOW� DQGHW� OLJH� DW� IRUVNQLQJVSRWHQWLDOHW� Sn� GHVLJQVNROHUQH�
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IRUPHOW� VHW� Sn� EDJJUXQG� DI� XGGDQQHOVHVEDJJUXQG� HU� VSLQNHOW�� 'HW� VNDO� GRJ� XQGHUVWUHJHV� DW�
&9ªHUQH� RJVn� GRNXPHQWHUHU� DW� O�UHUQH� Sn� GHVLJQVNROHUQH� KDU� HQ� EHW\GHOLJ� GHVLJQIDJOLJ�
HUIDULQJVEDJJUXQG�L�IRUP�DI�XGVWLOOLQJHU��SXEOLNDWLRQHU�RJ�PHJHW�DQGHW��'HQQH�HUIDULQJVEDJJUXQG�
HU� PHJHW� Y�UGLIXOG� LNNH� NXQ� L� IRUKROG� WLO� XQGHUYLVQLQJHQV� NYDOLWHW�� PHQ� RJVn� VRP� HQ� GHO� DI�
XGJDQJVSXQNWHW�IRU�IRUVNQLQJ���
�
)RU� DUNLWHNWVNROHUQHV� YHGNRPPHQGH� KDU� HYDOXHULQJVJUXSSHQ� WDJHW� DG� QRWDP� DW� GLVVH� HU�
IRUVNQLQJVLQVWLWXWLRQHU�RJ�GHUPHG�KDU�IRUVNQLQJVSRWHQWLDOH��(Q�Q�UPHUH�EHO\VQLQJ�DI�IRUVNQLQJHQV�
NYDOLWHW�IRUGUHU�HQ�HJHQWOLJ�IRUVNQLQJVHYDOXHULQJ�RJ�GHW�OLJJHU�XGHQIRU�GHQQH�HYDOXHULQJV�UDPPHU����
�
0HJHW�DI�GHQ�WHRUL�VRP�GHU� L�GDJ�XQGHUYLVHV�L�Sn�GHVLJQXGGDQQHOVHUQH�KDQGOHU�RP�NXQVWKLVWRULH��
PDWHULDOHNXQGVNDE� RJ� OLJQHQGH� VDPW� IRU� DUNLWHNWXGGDQQHOVHUQHV� YHGNRPPHQGH� DUNLWHNWXUWHRUL��
'HVXGHQ�ILQGHV�GHU�UHIOHNVLRQHU�RYHU�SUDNWLVNH�HUIDULQJHU��0HQ�GHU�V\QHV�DW�Y�UH�HW�VWRUW�XG�NNHW�
EHKRY� IRU� DW� XGYLNOH� HQ� RPUnGHVSHFLILN� WHRULGDQQHOVH� VRP� JnU� PHUH� L� G\EGHQ� IRU� DW� IRUVWn�
GHVLJQSURFHVVHQ� RJ� VRP� NDQ� IXQJHUH� YHMOHGHQGH� L� IRUKROG� WLO� PHWRGHU� RJ� SUDNVLV�� 'HWWH� LNNH�
PLQGVW� L� EHWUDJWQLQJ� DI� GHQ� KXUWLJH� IRUDQGULQJVSURFHV� PHG� KHQV\Q� WLO� GH� VDPIXQGVP�VVLJH�
IRUYHQWQLQJHU�WLO�GHVLJQHUQHV�NRPSHWHQFHU��
�
6RP�IRUXGV�WQLQJHU�IRU�DW�GHVLJQVNROHUQH�NDQ�EOLYH�IRUVNQLQJVLQVWLWXWLRQHU�Pn�Q�YQHV�HQ�G\EHUH�
GHVLJQPHWRGLVN� WLOJDQJ� WLO� VWXGLHW�� HW� EUHGHUH� WY�UIDJOLJW� VDPDUEHMGH�� HQ� IRUVNQLQJVP�VVLJ�
RSNYDOLILFHULQJ�DI�GHW�QXY�UHQGH�SHUVRQDOH�VDPW�HQ�UHNUXWWHULQJ�DI�IRUVNHUH��'HU�HU�EHKRY�IRU�DW�
XGYLNOH�HW�WY�UIDJOLJW�GHVLJQVSURJ�RJ�HW�XGE\JJHW�VDPDUEHMGH�PHG�DQGUH�IRUVNQLQJVLQVWLWXWLRQHU��
'HU� ILQGHV� GRJ� DOOHUHGH� L� GDJ� HW� EHJU�QVHW�� PHQ� SHUVSHNWLYULJW� VDPDUEHMGH� PHG� IOHUH�
XGGDQQHOVHVLQVWLWXWLRQHU���
�
6nIUHPW� GHVLJQXGGDQQHOVHUQH� EOHY� IRUVNQLQJVEDVHUHGH� YLOOH� GHW� Y�UH� Q�GYHQGLJW� DW� WLOVLNUH� GHQ�
Q�GYHQGLJH� EDODQFH� PHOOHP� LQG�YHOVHQ� DI� WHNQLNNHU�� PDWHULDOHNHQGVNDE� VDPW� PHWRGLVN� RJ�
WHRUHWLVN� LQGVLJW��'HW�YLO�GHVXGHQ�Y�UH�SnNU�YHW�DW�UHGXFHUH�DQWDOOHW�DI�J�VWHO�UHUH�WLO�IRUGHO�IRU�
IOHUH�IDVWDQVDWWH�XQGHUYLVHUH�PHG�IRUVNQLQJVIRUSOLJWHOVH��
�
'HU� YLO� JUDGYLVW� NXQQH� VNH� HQ� VW\UNHOVH� DI� IRUVNQLQJVSRWHQWLDOHW� Sn� GHVLJQXGGDQQHOVHUQH� L� GHW�
RPIDQJ�GH�Q\DQVDWWH�KDU�IRUVNQLQJVHUIDULQJ�IUD�HQ�SK�G��XGGDQQHOVH��2JVn�GHUIRU�HU�GHW�YLJWLJW�DW�
SK�G��XGGDQQHOVHQ� SULRULWHUHV� K�MW� Sn� DUNLWHNWVNROHUQH�� ,� PRGV�WQLQJ� WLO� .XQVWDNDGHPLHWV�
$UNLWHNWVNROH�KDU�PDQ�Sn�$UNLWHNWVNROHQ�L�$DUKXV�KDIW�OHW�YHG�DW�UHNUXWWHUH�NYDOLILFHUHGH�DQV�JHUH�
WLO� SK�G��VWLOOLQJHU�� (YDOXHULQJVJUXSSHQ� DQEHIDOHU� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� DW� SULRULWHUH�
LQGVDWVHQ�IRU�DW�WLOWU�NNH�SK�G��VWXGHUHQGH�LQGHQIRU�GHVLJQRPUnGHW�K�MHUH��
�
��%HJJH�DUNLWHNWVNROHU�KDU�Y�UHW�JHQVWDQG�IRU�IRUVNQLQJVHYDOXHULQJHU�L�O�EHW�DI����������6H�QRWH�����V������
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'HW� DQEHIDOHV� DW� GHVLJQVNROHUQH� XGYLNOHU� HW� IRUVNQLQJVSRWHQWLDOH� L� VDPDUEHMGH� PHG�
DUNLWHNWVNROHUQH�VnYHO�VRP�PHG�DQGUH�XGGDQQHOVHVLQVWLWXWLRQHU��KHUXQGHU�XGDUEHMGHU�VWUDWHJLHU�IRU�
UHNUXWWHULQJ�DI�IRUVNHUH��'H�DQV�WWHOVHV��RJ�UHVVRXUFHP�VVLJH�IRUXGV�WQLQJHU�IRU�HWDEOHULQJHQ�DI�
HW� IRUVNQLQJVPLOM�� Pn� DIWDOHV� PHOOHP� .XOWXUPLQLVWHULHW� RJ� GH� HQNHOWH� VNROHU�� (QGYLGHUH� E�U� GHU�
DUEHMGHV�KHQ� LPRG�DW� LQGI�UH�HQ�DQHUNHQGW�JUDG�HIWHU� IHP�nUV�XGGDQQHOVH�PHG� WLWXODWXUHQ�0$� L�
'HVLJQ�KYLONHW�Pn�VNH�SDUDOOHOW�PHG�DW�VNROHUQH�XGYLNOHU�GHUHV�IRUVNQLQJVSROLWLN���
�
(YDOXHULQJVJUXSSHQ�DQEHIDOHU�DW�GHU�HWDEOHUHV�HW�ODQGVG�NNHQGH�IRUVNQLQJVXGYDOJ��PHG�PLGOHU�IUD�
.XOWXUPLQLVWHULHW�� GHU� KDU� WLO� RSJDYH� DW� IRUGHOH� IRUVNQLQJVPLGOHU� HIWHU� NRQNUHWH� DQV�JQLQJHU� IUD�
GHVLJQXGGDQQHOVHUQH�� +HQVLJWHQ� PHG� HQ� VnGDQ� RUGQLQJ� HU� DW� K�YH� GHW� JHQHUHOOH� QLYHDX� IRU�
IRUVNQLQJ� LQGHQIRU� GHVLJQIDJHW� L� DOPLQGHOLJKHG� RJ� L� V�UGHOHVKHG� DW� IRUEHGUH� JUXQGODJHW� IRU� DW�
J�UH�GHVLJQVNROHUQH�WLO�IRUVNQLQJVLQVWLWXWLRQHU��(YDOXHULQJVJUXSSHQ�VHU�VDPWLGLJ�IRUVNQLQJVXGYDOJHW�
VRP� HW� QDWXUOLJW� RPGUHMQLQJVSXQNW� IRU� HW� �JHW� VDPDUEHMGH� PHOOHP� GHVLJQXGGDQQHOVHUQH� L�
'DQPDUN��$I�KHQV\Q�WLO�VDPDUEHMGHW�PHOOHP�DUNLWHNWVNROHUQH�RJ�GHVLJQVNROHUQH�E�U�PLGOHUQH�WLO�HW�
VnGDQW� IRUVNQLQJVXGYDOJ� LNNH� WLOYHMHEULQJHV� YHG�DW�EHVN�UH�GHQ�QXY�UHQGH� IRUVNQLQJVEHYLOOLQJ� WLO�
DUNLWHNWVNROHUQH��
�
0nOV�WQLQJHU��IDJOLJW�LQGKROG�RJ�VWUXNWXU�
(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� VnYHO� GHVLJQVNROHUQH� VRP� DUNLWHNWVNROHUQH� XGDUEHMGHU� NODUHUH�
SURILOHU�IRU�GHUHV�XGGDQQHOVHU�RJ�IRU�DUNLWHNWVNROHUQH�RJVn�IRU�GHUHV�IRUVNQLQJ�Sn�GHVLJQRPUnGHW��
(QGYLGHUH� ILQGHU� HYDOXHULQJVJUXSSHQ� DW� HQ� VW�UUH� JUDG� DI� VWUDWHJLVN� EHYLGVWKHG� PHG� YDOJWH�
SULRULWHULQJHU�� XGIRUPQLQJ� DI� KDQGOLQJVSODQHU�� RSVWLOOLQJ� DI� VXFFHVNULWHULHU� VDPW� IDVWODJWH�
SURFHGXUHU� IRU� RSI�OJQLQJ� YLOOH� VW\UNH� GH� VWUDWHJLVNH� RYHUYHMHOVHU� VRP� HU� LQGHKROGW� L�
VHOYHYDOXHULQJVUDSSRUWHUQH��
�
'HVLJQVNROHUQH� RJ� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� NDQ� �� HIWHU� HYDOXHULQJVJUXSSHQV� YXUGHULQJ� ��
KDYH�JDYQ�DI�DW�SULRULWHUH�DUEHMGHW�PHG�GHUHV�PnOV�WQLQJHU�PHG�KHQEOLN�Sn�DW�J�UH�GLVVH�NRQNUHWH�
RJ�RSHUDWLRQHOOH�VDPW�DW�VLNUH�VDPPHQK�QJHQ�PHOOHP�GLVVH�RJ�VWXGLHSODQHUQH�P�Y�����
�
'HW� DQEHIDOHV� DW� GHU� VNHU� HQ� PnOUHWWHW� VW\UNHOVH� DI� GH� WHRUHWLVNH� HOHPHQWHU� L� XGGDQQHOVHUQH� Sn�
GHVLJQVNROHUQH�� KHUXQGHU� L� NXQVW�� RJ� GHVLJQKLVWRULH� VDPW� ILORVRIL� RJ� VDPIXQGVIDJ��
(YDOXHULQJVJUXSSHQ�RSIRUGUHU�GHVXGHQ�GHVLJQVNROHUQH�WLO�DW�VW\UNH�GHW�WY�UIDJOLJH�VDPDUEHMGH���
�
(QGYLGHUH�DQEHIDOHV�GHW�DW�*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP��¥�M�YQI�U�EHNHQGWJ�UHOVHQV����¥�L�
K�MHUH�JUDG�SULRULWHUHU�¨HQ� WHRUHWLVN� VNROLQJ¨�DI�GH� VWXGHUHQGH�PHG�KHQEOLN�Sn� UHIOHNVLRQHU�RYHU�
IRUPJLYQLQJ�� �VWHWLN� RJ� VDPIXQGVP�VVLJ� SURGXNWDQYHQGHOVH� VnYHO� VRP� DQDO\WLVNH� PHWRGHU� L�
GHQQH� IRUELQGHOVH�� (YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� GHW� L� K�MHUH� JUDG� J�UHV� IULYLOOLJW� DW� GHOWDJH� L�
NXUVHU�RJ�IRUHO�VQLQJHU�IRU�DW�VW\UNH�GH�VWXGHUHQGHV�VHOYVW�QGLJKHG�RJ�PXOLJKHG�IRU�IRUG\EHOVH��
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�
'HW� DQEHIDOHV� DW� GHU� Sn� GHVLJQ�� RJ� DUNLWHNWVNROHUQH� DUEHMGHV�PHG� HQ� WLOQ�UPHOVH� DI� VWUXNWXUHQ�
VRP� DOOHUHGH� Q�YQW� IRU� KHULJHQQHP� DW� OHWWH� PXOLJKHGHQ� IRU� DW� VNLIWH� PHOOHP� XGGDQQHOVHU� RJ�
VNROHU� VnYHO� L�'DQPDUN� VRP� LQWHUQDWLRQDOW���(Q� VnGDQ�VWUXNWXU� O�JJHU�RS� WLO�HQ�PHUH�NODU�VNHOQHQ�
PHOOHP�HW�PHUH�DOPHQW�GHVLJQ��HOOHU�DUNLWHNWIDJOLJW�JUXQGQLYHDX�RJ�HW�L�IRUKROG�WLO�I�HNV��PDWHULDOHU��
WHNQLNNHU�HOOHU�JHQVWDQGH�PHUH�VSHFLDOLVHUHW�QLYHDX��
�
6WXGLHIRUPHU�RJ�SUDNWLN�
(YDOXHULQJVJUXSSHQ� ILQGHU� GHW� ULJWLJW� DW� DUNLWHNW�� RJ� GHVLJQXGGDQQHOVHUQH� SULRULWHUHU�
SURMHNWDUEHMGVIRUPHQ� LNNH�PLQGVW�DI�KHQV\Q�WLO�GH�VWXGHUHQGHV�PXOLJKHGHU�IRU�DW�NXQQH�DUEHMGH� L�
WHDPV� HIWHU� HQGW� XGGDQQHOVH�� 3URMHNWRULHQWHUHW� JUXSSHDUEHMGH� DQYHQGHV� GRJ� L� HW� QRJHW� PHUH�
YDULHUHQGH� RPIDQJ�� 'HW� DQEHIDOHV� DW� PDQ� Sn� DOOH� XGGDQQHOVHUQH� ELEHKROGHU� SULRULWHULQJHQ� DI�
SURMHNWDUEHMGVIRUPHQ�VDPW�VLNUHU�DW�SURMHNWRULHQWHUHW�JUXSSHDUEHMGH�LQGJnU�EODQGW�VWXGLHIRUPHUQH�
VRP�HW�IDVW�HOHPHQW���
�
(YDOXHULQJVJUXSSHQ�ILQGHU�DW�GHVLJQXGGDQQHOVHUQHV�NDUDNWHU�J�U�GHW�KHQVLJWVP�VVLJW�DW�DQYHQGH�
PHUH�NYDOLWDWLYH�EHG�PPHOVHVIRUPHU�HQG�GHW� WUDGLWLRQHOOH�NDUDNWHUV\VWHP��'LVVH�Pn�GRJ�VDPWLGLJ�
KDYH�HQ�Y�VHQWOLJ� LQIRUPDWLRQVY�UGL� IRU�HYHQWXHOOH�DIWDJHUH��'HU�HU� IUD�VNROHUQH�JRGH�HUIDULQJHU�
PHG� EODQGW� DQGHW� VWXGLHMRXUQDOHU�� RJ�PDQ� NXQQH� RYHUYHMH� I�HNV��ZHE�EDVHUHGH� RJ� NRQWLQXHUOLJW�
RSE\JJHGH� ILOHU� PHG� GH� VWXGHUHQGHV� DUEHMGHU�� (YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW�
GHVLJQXGGDQQHOVHUQH� EnGH� DI� KHQV\Q� WLO� GH� VWXGHUHQGH� RJ� DIWDJHUQH� RYHUYHMHU�
EHG�PPHOVHVIRUPHUQH� KHUXQGHU� VWXGLHMRXUQDOHU� PHG� UHJHOP�VVLJH� VNULIWOLJH� YXUGHULQJHU� DI� GH�
VWXGHUHQGHV�DUEHMGHU��
�
'HW�DQEHIDOHV�DW�SUDNWLNNHQ�JHQHUHOW�SULRULWHUHV�K�MHUH�RJ�IRUPDOLVHUHV�PHG�KHQEOLN�Sn�DW�EOLYH�HW�
UHHOW� WLOEXG� WLO� DOOH� VWXGHUHQGH�� 6NROHUQH� E�U� RSE\JJH�� YHGOLJHKROGH� RJ� LQIRUPHUH� GH� VWXGHUHQGH�
RP� HW� NRQWDNWQHW� WLO� UHOHYDQWH� SUDNWLNVWHGHU�� 3UDNWLNNHQ� E�U� K�QJH� W�WWHUH� VDPPHQ� PHG�
XQGHUYLVQLQJHQ� RJ� E�U� HIWHUI�OJHQGH� HYDOXHUHV�� 3UDNWLNSODGVHU� E�U� EHV�JHV� RJ� JRGNHQGHV� DI�
VNROHQ��RJ�HUIDULQJHU�IUD�SUDNWLN�E�U�VDPOHV�RJ�IRUPLGOHV�WLO�VWXGHUHQGH�RJ�XQGHUYLVHUH��
�
2SWDJHOVH��VWXGLHWLG�RJ�IUDIDOG�
(YDOXHULQJVJUXSSHQ�ILQGHU�GHW�KHQVLJWVP�VVLJW�DW�GHU�DQYHQGHV�RSWDJHOVHVSU�YHU�YHG�RSWDJHOVH�WLO�
GHVLJQVNROHUQH��PHQ�ILQGHU�DW�NULWHULHUQH�NDQ�J�UHV�PHUH�NODUH�IRU�SRWHQWLHOOH�DQV�JHUQH�RJ�PHUH�
PnOUHWWHGH� L� IRUKROG�WLO�XGGDQQHOVHUQHV�NUDY��3n�DUNLWHNWXGGDQQHOVHUQH�NDQ�RSWDJHOVHVSU�YHU�VLNUH�
DW� GHU� IRUWVDW� O�JJHV� Y�JW� Sn� DQGUH� IRUKROG� HQG� K�MH� NDUDNWHUHU� YHG� RSWDJHOVHQ��
(YDOXHULQJVJUXSSHQ� KDU� GHVXGHQ� QRWHUHW� VLJ� DW� GHU� L� GHQ� GDJOLJH� XQGHUYLVQLQJ� HIWHU� QRJOH� In� nU�
�
��-I��QRWH����V�����
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WLOV\QHODGHQGH�LNNH�NDQ�LGHQWLILFHUHV�IRUVNHO�Sn�VWXGLHHJQHWKHGHQ�DIK�QJLJ�DI�RP�PDQ�HU�RSWDJHW�
YLD�RSWDJHOVHVSU�YH�HOOHU�HM��
�
6DPOHW� VHW� HU� IUDIDOGHW� Sn� GHVLJQXGGDQQHOVHUQH� Sn� HW� �� HIWHU� HYDOXHULQJVJUXSSHQV� YXUGHULQJ� ��
ULPHOLJW� ODYW� QLYHDX�� RJ� VWXGLHWLGHQ� HU� Sn� GHVLJQVNROHUQH� W�W� Sn�GH�QRUPHUHGH� IHP�nU��'HULPRG�
KDU�DUNLWHNWXGGDQQHOVHUQH�HQ�VWXGLHWLG�GHU�RIWHVW�RYHUVWLJHU�GH�QRUPHUHGH�IHP�nU���
�
2UJDQLVDWRULVNH�IRUKROG�
*HQHUHOW�VHW�V\QHV�GH�IRUPHOOH�RUJDQLVDWRULVNH�VWUXNWXUHU�DW�Y�UH�KHQVLJWVP�VVLJH��PHQ�GHU�V\QHV�
GRJ� DW� Y�UH� EHKRY� IRU� DW� VNROHUQH� IRUEHGUHU� NRPPXQLNDWLRQHQ�PHOOHP� VWXGHUHQGH�� DQVDWWH� RJ�
OHGHOVH�L�IRUKROG�WLO�GH�PHUH�RYHURUGQHGH�SUREOHPVWLOOLQJHU�YHGU�UHQGH�XGGDQQHOVHUQHV�LQGKROG�RJ�
IRUP�� 'HQ� RYHURUGQHGH� VWUXNWXU� Sn� .XQVWDNDGHPLHWV� $UNLWHNWVNROH�PHG� pQ� GHVLJQDIGHOLQJ� RJ� WL�
DUNLWHNWXUDIGHOLQJHU�E�U�GRJ�HIWHU�HYDOXHULQJVJUXSSHQV�YXUGHULQJ�WDJHV�RS�WLO�IRUQ\HW�RYHUYHMHOVH���
�
3n�*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�HU�GHU�EHKRY�IRU�DW�PDQ�L�VWHGHW�IRU�DW�EUXJH�NU�IWHU�Sn�HQ�
Q\� VWUXNWXU�� IRNXVHUHU� Sn� KYDG� GHW� HU� GHU� J�U� DW� PDQ� LNNH� NDQ� In� P�GHUQH� L� VWXGLHUnGHW� RJ� L�
DIGHOLQJHUQH� WLO� DW� IXQJHUH� HIWHU� KHQVLJWHQ�� RJ� KYRUIRU� GH� VWXGHUHQGH� LNNH� HU� WLOIUHGVH� PHG�
NRPPXQLNDWLRQHQ�Sn� VNROHQ��'HU�Pn�GHVXGHQ�QHGV�WWHV�HW� VDPDUEHMGVXGYDOJ�RJ�XGDUEHMGHV�HQ�
SHUVRQDOHSROLWLN��
�
8QGHUYLVQLQJ�RJ�NYDOLWHWVVLNULQJ�
'HW� DQEHIDOHV� DW� VNROHUQH� JHQHUHOW� PHG� XQGWDJHOVH� DI� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP�
SULRULWHUHU�DQV�WWHOVH�DI�IOHUH�IDVWH�XQGHUYLVHUH�K�MHUH�VnOHGHV�DW�HQ�VW�UUH�GHO�DI�XQGHUYLVQLQJHQ�Sn�
DOOH�IDJRPUnGHU�YDUHWDJHV�DI�IDVWDQVDWWH�XQGHUYLVHUH��RJ�VnOHGHV�DW�EUXJHQ�DI�J�VWHO�UHUH�L�K�MHUH�
JUDG�KDU�NDUDNWHU�DI�DW�Y�UH�HW�Y�UGLIXOGW�VXSSOHPHQW��
�
8QGHUYLVHUQH�PDQJOHU�JHQHUHOW�VHW�IRUPHOOH�S�GDJRJLVNH�NYDOLILNDWLRQHU�RJ�HU�GHUIRU�DIK�QJLJ�DI�
S�GDJRJLVN� HIWHUXGGDQQHOVH�� 'HW� DQEHIDOHV� GHUIRU� DW� DOOH� XQGHUYLVHUH� Sn� GHVLJQXGGDQQHOVHUQH�
VLNUHV� O�EHQGH�S�GDJRJLVN�HIWHUXGGDQQHOVH�VDPW�DW�PDQ�YHG�IUHPWLGLJ�UHNUXWWHULQJ�SULRULWHUHU�DW�
DQV�WWH� XQGHUYLVHUH� GHU� XGRYHU� HW� K�MW� IDJOLJW� QLYHDX� RJVn� KDU� GRNXPHQWHUHGH� S�GDJRJLVNH�
NYDOLILNDWLRQHU��
�
'HW�DQEHIDOHV�DW�NYDOLWHWVVLNULQJVPHNDQLVPHUQH�L�K�MHUH�JUDG�IRUPDOLVHUHV�Sn�GHVLJQXGGDQQHOVHUQH��
'HW�HU�GRJ�HYDOXHULQJVJUXSSHQV� LQGWU\N�DW�GHQ� LQWHUQH�NYDOLWHWVVLNULQJ�Sn�$UNLWHNWVNROHQ� L�$DUKXV��
IXQJHUHU�WLOIUHGVVWLOOHQGH�RJ�XGJ�U�HW�IXQNWLRQHOW�UHGVNDE�IRU�VWXGLHQ�YQHW��
�
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%HVN�IWLJHOVHVIRUKROG�
6HW� L� O\VHW� DI� GHQ� VWRUH� IRNXV�GHU�JHQQHP� IOHUH�nU�KDU� Y�UHW�Sn�GHVLJQRPUnGHW�RJ�GHQ� VWDWVOLJH�
VDWVQLQJ� Sn� RPUnGHW�� ILQGHU� HYDOXHULQJVJUXSSHQ� DUEHMGVO�VKHGVWDOOHQH� IRU� Q\XGGDQQHGH�
NDQGLGDWHU�DODUPHUHQGH�K�MH��'HW�DQEHIDOHV�GHUIRU��
�
$W� HUKYHUYVOLYHW�JHQQHP� IRUVNHOOLJH� IRUPHU� IRU� VDPDUEHMGH� L�K�MHUH�JUDG�EOLYHU�JMRUW�RSP�UNVRP�
Sn�GH�NYDOLILNDWLRQHU�VRP�GLPLWWHQGHUQH�KDU��
$W� VNROHUQH� L� IRUELQGHOVH� PHG� XQGHUYLVQLQJ�� KHUXQGHU� RJVn� L� HUKYHUYVUHWWHGH� IDJ�� RJ�
HUKYHUYVYHMOHGQLQJ� J�U� PHUH� XG� DI� DW� IRUEHUHGH� GH� VWXGHUHQGH� Sn� DUEHMGVPDUNHGHW� RJ�
HUKYHUYVOLYHW��
$W�GHU�V�WWHV�PHUH�IRNXV�Sn�KROGQLQJHU�L�UHODWLRQ�WLO�GH�YLONnU�GHU�HNVLVWHUHU�Sn�DUEHMGVPDUNHGHW�RJ�
PXOLJKHGHUQH�IRU�DW�IRUHQH�HW�DNWXHOW�O�QDUEHMGH�PHG��QVNHW�RP�HQ�GDJ�DW�EOLYH�VHOYVW�QGLJ�HOOHU�
DW�In�¨�QVNHMREEHW¨���
$W� GHU� XGDUEHMGHV� RJ� LY�UNV�WWHV�KDQGOLQJVSODQHU�Sn�GH�HQNHOWH� VNROHU�PHG�KHQEOLN�Sn� � DW��JH�
EHVN�IWLJHOVHQ�IRU�GLPLWWHQGHUQH��
�
,QWHUQDWLRQDOLVHULQJ�
�,� HYDOXHULQJVUDSSRUWHQ� VHV�GHU�Q�UPHUH�Sn�HQ� U�NNH� LQGLNDWRUHU� IRU� LQWHUQDWLRQDOLVHULQJ��RJ�GHW�
IUHPJnU� DW� GHW� HU� PHUH� DOPLQGHOLJW� DW� XGHQODQGVNH� VWXGHUHQGH� RSKROGHU� VLJ� YHG� GH� GDQVNH�
GHVLJQXGGDQQHOVHU�HQG�RPYHQGW��'HUQ�VW�VHV�GHW�PRGVDWWH� IRUKROG�IRU� O�UHUQHV�YHGNRPPHQGH��
9HG� DUNLWHNWXGGDQQHOVHUQH� HU� GHW� DOPLQGHOLJW� DW� O�UHUQH�KDU� O�QJHUHYDUHQGH�RSKROG� L� XGODQGHW��
PHQV� GHW� NXQ� HU� YHG� $UNLWHNWVNROHQ� L� $DUKXV� DW� PDQ� DQYHQGHU� J�VWHO�UHUH� L� O�QJHUHYDUHQGH�
SHULRGHU���
�
(YDOXHULQJVJUXSSHQ�DQEHIDOHU�Sn�GHQ�EDJJUXQG�DW�GHVLJQXGGDQQHOVHUQH�VW\UNHU�GHQ�LQWHUQDWLRQDOH�
XGYHNVOLQJ� DI� XQGHUYLVHUH� RJ� VWXGHUHQGH�� 6nYHO� GHVLJQVNROHUQH� VRP� DUNLWHNWVNROHUQH�Pn� L� VW�UUH�
JUDG� HQG� KLGWLO� SULRULWHUH� DQYHQGHOVHQ� DI� J�VWHO�UHUH� IUD� XGODQGHW� RJ� V�JH� DW� �JH� DQWDOOHW� DI�
VWXGHUHQGH�VRP�L�HQ�SHULRGH�O�VHU�L�XGODQGHW���
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��� $QDO\VH�RJ�DQEHIDOLQJHU�

���� (YDOXHULQJV��RJ�VHOYHYDOXHULQJVSURFHVVHQ�
(YDOXHULQJHQ� DI� GHVLJQXGGDQQHOVHUQH� XQGHU� .XOWXUPLQLVWHULHW� EOHY� LJDQJVDW� L� IRUnUHW� ����� PHG�
SODQODJW� DIVOXWQLQJ� VHQHVW�GHQ����PDUWV�������3n�EDJJUXQG�DI�HW��QVNH� IUD�GHVLJQXGGDQQHOVHUQH�
RP� IRUO�QJHOVH� DI� VHOYHYDOXHULQJVSURFHVVHQ�PHG� DIOHYHULQJ� DI� VHOYHYDOXHULQJVUDSSRUWHUQH� GHQ� ���
GHFHPEHU�������EOHY�HYDOXHULQJHQV�DIVOXWQLQJ�XGVNXGW�WLO�GHQ����PDM��������
�
(YDOXHULQJHQ� DI� GHVLJQXGGDQQHOVHUQH� KDU� Y�UHW� SU�JHW� DI� HQ� U�NNH� IRUKROG� VRP� NRUW� VNDO�
RSVXPPHUHV��
�

• 'H� IHP� XGGDQQHOVHUV� VWRUH� IRUVNHOOLJKHG� RJ� GHUPHG� HYDOXHULQJVRPUnGHWV� EHW\GHOLJH�

KHWHURJHQLWHW�� )UD� VNROHU� PHG� XGVSULQJ� L� KnQGY�UNHW� RJ� WLO� DUNLWHNWVNROHUQH� PHG� GHUHV� PHUH�

WHRUHWLVNH�RJ�IRUVNQLQJVEDVHUHGH�WLOJDQJ��

• (Q�YLV�HYDOXHULQJVWU�WKHG�Sn�DUNLWHNWVNROHUQH�VRP�I�OJH�DI�WLGOLJHUH�HYDOXHULQJHU���'HQQH�WU�WKHG�
RSOHYHGH�HYDOXHULQJVJUXSSHQ�W\GHOLJVW�Sn�.XQVWDNDGHPLHWV�$UNLWHNWVNROH���

• *ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�HU�Vn�Q\�DW�GHQ�HQGQX�LNNH�KDU�XGGDQQHW��GLPLWWHQGHU��
• 'H� VWRUH��QGULQJHU�� VW\ULQJVP�VVLJW�� RUJDQLVDWRULVN� RJ� LQGKROGVP�VVLJW�� Sn� GH� WR� GHVLJQVNROHU�
VDPW�.XQVWDNDGHPLHWV�$UNLWHNWVNROH�LQGHQIRU�GH�VLGVWH�SDU�nU��

• )RU� WUH� DI� VNROHUQHV� YHGNRPPHQGH� SUREOHPDWLVN� LQGGUDJHOVH� DI� GH� VWXGHUHQGH� L�

VHOYHYDOXHULQJVSURFHVVHQ�� 3n� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� GHOWRJ� GH� VWXGHUHQGH� LNNH�� Sn�

$UNLWHNWVNROHQ�L�$DUKXV�GHOWRJ�GH�VWXGHUHQGH�LNNH�DNWLYW�RJ�Sn�*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�

YDU�GH�VWXGHUHQGH�XWLOIUHGVH�PHG�IRUO�EHW�DI�VHOYHYDOXHULQJVSURFHVVHQ��
 

�
��(YDOXHULQJVFHQWHUHW�IRU�GH�9LGHUHJnHQGH�8GGDQQHOVHU�VWRG�L���������IRU�HQ�HYDOXHULQJ�DI�DUNLWHNWXGGDQQHOVHQ��L�

$DUKXV� RJ� L� �������� IRU� HQ� HYDOXHULQJ� DI�.XQVWDNDGHPLHWV�$UNLWHNWVNROH�� ,� EHJJH� WLOI�OGH�PHG�.XOWXUPLQLVWHULHW�

VRP� RSGUDJVJLYHU�� 'HVXGHQ� HU� IRUVNQLQJHQ� YHG� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� EOHYHW� HYDOXHUHW� L� EHJ\QGHOVHQ� DI�

�����RJ�IRUVNQLQJHQ�YHG�$UNLWHNWVNROHQ�L�$DUKXV�EOHY�HYDOXHUHW�L�����������
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(Q�Y�VHQWOLJ�GHO�DI�HQ�HYDOXHULQJ�VRP�GHQQH�HU� VHOYHYDOXHULQJVSURFHVVHQ��'HQ� WLOYHMHEULQJHU� LNNH�
EORW� HW� GRNXPHQWDWLRQVJUXQGODJ� IRU� HYDOXHULQJHQ� L� IRUP� DI� HQ� VHOYHYDOXHULQJVUDSSRUW�� PHQ�
SURFHVVHQ� WMHQHU�RJVn� VRP�HW�YLJWLJW� UHGVNDE�WLO�NYDOLWHWVXGYLNOLQJ�Sn�GHQ�HQNHOWH� LQVWLWXWLRQ��6NDO�
VHOYHYDOXHULQJVSURFHVVHQ� KDYH� NRQVHNYHQVHU� L� GDJOLJGDJHQ� HU� GHW� GHUIRU� HQ� Y�VHQWOLJ�
IRUXGV�WQLQJ�DW�DOOH�JUXSSHU�DI�SHUVRQDOH�RJ�VWXGHUHQGH�LQGGUDJHV�L�SURFHVVHQ��
�
'HW� Pn� NRQVWDWHUHV� DW� VNROHUQH� KDU� JUHEHW� VHOYHYDOXHULQJVSURFHVVHQ� PHJHW� IRUVNHOOLJW� DQ� �� LNNH�
PLQGVW� L� IRUKROG� WLO� KYRU� EUHG� LQGGUDJHOVHQ� DI� SHUVRQDOH� RJ� VWXGHUHQGH� KDU� Y�UHW�� 6RP� WR�
\GHUOLJKHGHU� L� GHQQH� KHQVHHQGH� NDQ� Q�YQHV� Sn� GHQ� HQH� VLGH� 'DQPDUNV� 'HVLJQVNROH�� GHU� KDU�
VDWVHW�Sn�HQ�PHJHW�EUHG� LQGGUDJHOVH�DI� VnYHO�SHUVRQDOH� VRP�VWXGHUHQGH� L� KHOH�SURFHVVHQ��RJ�Sn�
GHQ�DQGHQ�VLGH�.XQVWDNDGHPLHWV�$UNLWHNWVNROH��GHU�LNNH�KDU�LQGGUDJHW�GH�VWXGHUHQGH�L�SURFHVVHQ��
3n� GHQ� EDJJUXQG� YDU� GHW� NQDSW� Vn� RYHUUDVNHQGH� DW� GH� VWXGHUHQGH� Sn� 'DQPDUNV� 'HVLJQVNROH�
PHQWH� DW� VHOYHYDOXHULQJVUDSSRUWHQ� JDY� HW� SU�FLVW� RJ� I\OGHVWJ�UHQGH� ELOOHGH� DI� VNROHQ�� PHQV� GH�
VWXGHUHQGH� Sn� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� KDYGH� VY�UW� YHG� DW� IRUKROGH� VLJ� WLO� GHUHV� VNROHV�
VHOYHYDOXHULQJVUDSSRUW���
�
)�OJHJUXSSHQ� Sn� 'DQPDUNV� 'HVLJQVNROH� KDU� EHVWnHW� DI� W\YH� SHUVRQHU� UHSU�VHQWHUHQGH� VnYHO�
DQVDWWH�� OHGHOVH�VRP�VWXGHUHQGH��+HUXGDI�EOHY�HQ�UHGDNWLRQVJUXSSH�Sn�IHP�SHUVRQHU�QHGVDW�PHG�
GHW� IRUPnO� DW� VNULYH� VHOYHYDOXHULQJVUDSSRUWHQ�� 6HOYH� VHOYHYDOXHULQJVSURFHVVHQ� EHJ\QGWH� PHG�
VXVSHQVLRQ� � DI� DO� XQGHUYLVQLQJ�PDQGDJ� GHQ� ���� VHSWHPEHU� ����� IRU� DW� VWXGHUHQGH� RJ� DQVDWWH�
NXQQH� DIKROGH� VWRUP�GH� YHGU�UHQGH� HYDOXHULQJHQ� L� &LUNXVE\JQLQJHQ� L� .�EHQKDYQ�� +HUHIWHU�
IRUWVDWWH� JUXSSHU� DI� DQVDWWH� RJ� VWXGHUHQGH� PHG� DW� GU�IWH� VS�UJVPnO� IUD� YHMOHGQLQJHQ� WLO�
VHOYHYDOXHULQJHQ�� 5HGDNWLRQVJUXSSHQ� KDU� Sn� EDJJUXQG� DI� GLVVH� GLVNXVVLRQHU� RJ� IHP� DIKROGWH�
P�GHU� L� I�OJHJUXSSHQ� VNUHYHW� VHOYHYDOXHULQJVUDSSRUWHQ� GHU� HU� XGGHOW� WLO� VDPWOLJH� DQVDWWH� RJ�
VWXGHUHQGH�� 6HOYHYDOXHULQJVUDSSRUWHQ� IUD� 'DQPDUNV� 'HVLJQVNROH� HU� HQ� JUXQGLJ� RJ�
JHQQHPEHDUEHMGHW�UDSSRUW�GHU�DQDO\VHUHU�EnGH�VYDJH�RJ�VW�UNH�VLGHU�YHG�XGGDQQHOVHQ��
� �
)�OJHJUXSSHQ� Sn� 'HVLJQVNROHQ� L� .ROGLQJ� KDU� EHVWnHW� DI� HOOHYH� � SHUVRQHU� UHSU�VHQWHUHQGH� VnYHO�
VWXGHUHQGH�� DQVDWWH� VRP� OHGHOVH�� )�OJHJUXSSHQ� KDU� L� VHOYHYDOXHULQJVUDSSRUWHQ� YDOJW� HQ�
JUXSSHRSGHOW� IUHPVWLOOLQJ� GHU� HU� HQ� RSVXPPHULQJ� DI� GH� IRUVNHOOLJH� JUXSSHUV� KROGQLQJHU�
YHGU�UHQGH� RPUnGHW� KYLONHW� J�U� GHW� YDQVNHOLJW� IRU� XGHQIRUVWnHQGH� DW� LGHQWLILFHUH� XGVDJQHQHV�
UHSU�VHQWDWLYLWHW��%HV�JHW�HIWHUORG�GRJ�GHW� LQGWU\N�DW� UDSSRUWHQ��GHU�HU�XGGHOW� WLO� DOOH�Sn� VNROHQ��
JDY� HW� G�NNHQGH� ELOOHGH� DI� XGGDQQHOVHQ�� 6HOYHYDOXHULQJVUDSSRUWHQ� IUHPVWnU� GHUIRU� VRP� QRJHW�
XI�UGLJ� RJ� GHU� PDQJOHU� VDPOHGH� YXUGHULQJHU� RJ� UHIOHNVLRQHU� VRP� NXQQH� KDYH� �JHW� GHQV�
LQIRUPDWLRQVY�UGL���
�
$UNLWHNWVNROHQ�L�$DUKXV�QHGVDWWH�HQ�I�OJHJUXSSH�Sn�VHNV�SHUVRQHU�EHVWnHQGH�DI�VnYHO�DQVDWWH�VRP�
VWXGHUHQGH�� 'H� WR� UHSU�VHQWDQWHU� IRU� GH� VWXGHUHQGH� KDU� LNNH� NXQQHW� DIVH� WLG� WLO� DW� GHOWDJH� L�



'HVLJQ� ���

I�OJHJUXSSHQV� P�GHU�� PHQ� HU� O�EHQGH� EOHYHW� RULHQWHUHW� RP� VHOYHYDOXHULQJVUDSSRUWHQV� LQGKROG��
)�OJHJUXSSHQ�KDU� � Sn� EDJJUXQG� DI�P�GHU�PHG�XQGHUYLVHUUHSU�VHQWDQWHU� IUD�GHVLJQDIGHOLQJHUQH�
VNUHYHW� UDSSRUWHQ�� 6HOYHYDOXHULQJVUDSSRUWHQ�� GHU� HU� XGOHYHUHW� WLO� DOOH� Sn� VNROHQ�� HU� HQ� JUXQGLJ�
UDSSRUW�GHU�DQDO\VHUHU�EnGH�VYDJH�RJ�VW�UNH�VLGHU�YHG�XGGDQQHOVHQ���
�
)�OJHJUXSSHQ� Sn� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� EHVWRG� DI� VHNV� SHUVRQHU� IUD� XQGHUYLVHUJUXSSHQ�
GHU� KDU� VWnHW� IRU� XGIRUPQLQJHQ� DI� VHOYHYDOXHULQJVUDSSRUWHQ�� 6HOYHYDOXHULQJVUDSSRUWHQ� IUD�
.XQVWDNDGHPLHWV� $UNLWHNWVNROH� YDU� PHJHW� JHQHUHO� RJ� LNNH� WLOVWU�NNHOLJ� SU�FLV� L� IRUKROG� WLO� GH�
GHVLJQIDJOLJH�SUREOHPVWLOOLQJHU��'HWWH�EOHY�GHU�WLO�HQ�YLV�JUDG�HIWHUI�OJHQGH�UHWWHW�RS�Sn�IRU�Vn�YLGW�
DQJnU� YLVLRQHU� RP� XGYLNOLQJHQ� DI� GHQ� XGGDQQHOVHQV� IDJOLJH� SURILO��� 3n� EHV�JHW� JDY� VnYHO�
XQGHUYLVHUH� VRP� VWXGHUHQGH� XGWU\N� IRU� DW� GH� LNNH� KDYGH� Y�UHW� LQGGUDJHW� L�
VHOYHYDOXHULQJVSURFHVVHQ��
�
3n� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP� EHVWRG� I�OJHJUXSSHQ� DI� V\Y� SHUVRQHU� UHSU�VHQWHUHQGH�
VnYHO� DQVDWWH�� OHGHOVH� VRP� VWXGHUHQGH�� )�OJHJUXSSHQ� KDU� L� I�OOHVVNDE� VWnHW� IRU� XGDUEHMGHOVHQ� DI�
VHOYHYDOXHULQJVUDSSRUWHQ�� 6HOYHYDOXHULQJVUDSSRUWHQ� DQDO\VHUHU� L� QRJHQ� JUDG� GH� VYDJH� RJ� VW�UNH�
VLGHU�YHG�XGGDQQHOVHQ�L�GHW�RPIDQJ�GHW�JUXQGHW�VNROHQV�DOGHU�HU�PXOLJW��
�
'H� VWXGHUHQGH� JDY� L� IRUELQGHOVH�PHG� EHV�JHW� XGWU\N� IRU� DW� GH� L� IRU� ULQJH� RPIDQJ� KDYGH� Y�UHW�
LQGGUDJHW�L�SURFHVVHQ�RJ�HQGGD�KDYGH�KDIW�SUREOHPHU�PHG�DW�In�DOPLQGHOLJ�DGJDQJ�WLO�GHQ�I�UGLJH�
UDSSRUW��'H�VWXGHUHQGH�GHU�KDYGH� O�VW� UDSSRUWHQ�PHQWH� LNNH�DW�GHQ�JDY�HW� UHWYLVHQGH�ELOOHGH�DI�
VNROHQ���
�
�

���� 'HVLJQEHJUHEHW��
'HU�ILQGHV�IRUVNHOOLJH�GHILQLWLRQHU�DI�EHJUHEHW�GHVLJQ��(Q�DOPLQGHOLJ�DQYHQGW�GHILQLWLRQ�VRP�VYDUHU�
WLO�GHQ�HQJHOVNH�EHW\GQLQJ�DI�RUGHW�HU�¨DW�JLYH�IRUP¨��(Q�DQGHQ�RJ�ODQJW�PHUH�VQ�YHU�GHILQLWLRQ�
PDQ� NDQ�P�GH� HU� ¨IRUPJLYQLQJ� DI� LQGXVWULHOW� SURGXFHUHGH� YDUHU¨�� RJVn� NDOGHW� SURGXNWGHVLJQ�� ,�
UHJHULQJHQV� 'HVLJQUHGHJ�UHOVH� NDQ� PDQ� O�VH� DW� ¨'HVLJQ� HU� XGWU\N� IRU� HQ� NUHDWLY� SURFHV� GHU�
LQWHJUHUHU� HW� SURGXNWV� I\VLVNH� HJHQVNDEHU� PHG� �VWHWLVNH� KHQV\Q¨��� 0HQV� PDQ� Sn�
DUNLWHNWXGGDQQHOVHUQH� NDQ� P�GH� GHQ� RSIDWWHOVH� DW� GHVLJQ� HU� ¨HW� DVSHNW� DI� DUNLWHNWXUHQ� GHU�

�
�� 'DQPDUNV� (YDOXHULQJVLQVWLWXW�PRGWRJ� VLGVW� L� MDQXDU� ����� HW� EUHY� IUD� SURIHVVRU� $QGHUV� %UL[� 3HGHUVHQ� � KYRU� GH�

Q�UPHUH�KHQVLJWHU� � IRU�$IGHOLQJHQ� IRU�GHVLJQ�EOLYHU�SU�VHQWHUHW��(IWHUI�OJHQGH�HU�GHW�EOHY�SU�FLVHUHW�DW�GHU� LNNH�

NXQ�HU�WDOH�RP�HW�LQGLYLGXHOW�ELGUDJ��PHQ�DW�LQGKROGHW�G�NNHU�DIGHOLQJHQV�V\QVSXQNWHU�
���(UKYHUYVPLQLVWHULHW��§5HJHULQJHQV�'HVLJQUHGHJ�UHOVH¨��������V�����



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

SULRULWHUHU� W\SHQ� IUHP� IRU� VWHGHW¨���� 1REHOSULVWDJHUHQ� +HUEHUW� 6LPRQ� KDU� VDPPHQOLJQHW�
GHVLJQIDJHW�PHG� RJ� GHUPHG� DIJU�QVHW� GHW� IUD� QDWXUYLGHQVNDEHUQH� YHG� DW� SnSHJH� DW� KYRU� GLVVH�
¨DUH�FRQFHUQHG�ZLWK�KRZ�WKLQJV�DUH¨�Vn�HU�GHVLJQ�¨FRQFHUQHG�ZLWK�KRZ�WKLQJV�RXJKW�WR�EH��ZLWK�
GHYLVLQJ�DUWLIDFWV�WR�DWWDLQ�JRDOV¨�����
�
(YDOXHULQJVJUXSSHQ��QVNHU�LNNH�DW�O�JJH�VLJ�IDVW�Sn�HQ�EHVWHPW�GHILQLWLRQ��PHQ�YLO�EORW�SU�FLVHUH�
DW� GHU� HU�PHJHW� IRUVNHOOLJH� RSIDWWHOVHU� DI� GHVLJQEHJUHEHW��'RJ� V\QHV� GHW� NODUW� DW�GHVLJQ�KDQGOHU�
RP�PnOUHWWHW�IRUPJLYQLQJ�PHG�VnYHO�I\VLVNH�VRP��VWHWLVNH�DVSHNWHU���
�
.XOWXUPLQLVWHULHW� RJ�0LOM��� RJ� (QHUJLPLQLVWHULHW� QHGVDWWH� L� GHF�� ����� HW� XGYDOJ� WLO� VLNULQJ� DI� GHW�
WUDGLWLRQHOOH�KnQGY�UN����,�UDSSRUWHQ�IUHPK�YHV�GHW�DW�¨KnQGY�UNVIDJHQH�VNDO�SU�JH�XGYLNOLQJHQ�
DI�GDQVN�GHVLJQ� LQGHQ�IRU� UHOHYDQWH�RPUnGHU¨�RJ�DW�¨PHJHW�GHVLJQ�KYLOHU�Sn�KnQGY�UNVP�VVLJH�
I�UGLJKHGHU¨���(QGHOLJ�ILQGHU�XGYDOJHW�¨DW�KnQGY�UNVHOHPHQWHW�VNDO�LQGJn�VRP�SDUDPHWHU�L��GHQ��
HYDOXHULQJ�HQ��DI�GHVLJQXGGDQQHOVHUQH¨����
�
(YDOXHULQJVJUXSSHQ�HU�HQLJ�L�DW�KnQGY�UNHW�HU�HQ�Y�VHQWOLJ�GHO�DI�GHVLJQIDJHW��PHQ�GHW�HU�OLJH�Vn�
YLJWLJW�DW�SRLQWHUH�DW�GHVLJQ�GHOV�RJVn�KDU�DQGUH�U�GGHU��GHOV�HU�HW�IDJ�PHG�HQ�VHOYVW�QGLJ�SURILO��
'HW� YDU� VnOHGHV� L� IRUELQGHOVH� PHG� EHV�JHQH� Sn� VNROHUQH� V�UGHOHV� W\GHOLJW� DW� NRQVWDWHUH�
GHVLJQIDJHWV�RSKDY�L�KKY��KnQGY�UNHW�RJ�DUNLWHNWIDJHW��PHQV�GHW�WLOV\QHODGHQGH�NQLEHU�PHUH�PHG�
DW�DFFHSWHUH�GHVLJQ�VRP�HW�IDJ�PHG�HQ�VHOYVW�QGLJ�SODWIRUP���
�
+YRU�PDQ�Sn�DUNLWHNWVNROHUQH�VHU�GHVLJQ�VRP�HQ�SURFHV�GHU�IRUHJnU�UHODWHUHW�WLO�UXP��Vn�EHWRQHU�GH�
VNROHU� GHU� KDU� VROLGH� U�GGHU� L� KnQGY�UNHW�� PDWHULDOHUQH� RJ� KnQGY�UNHW� VRP� GHW� DIJ�UHQGH�
XGJDQJVSXQNW� IRU� IRUPJLYQLQJ�RJ�SURGXNWXGYLNOLQJ�� 6DPWLGLJ�EHILQGHU�GLVVH�XGGDQQHOVHU� VLJ� L�HW�
VDPIXQG� KYRU� GHU� VNHU� HQ� VWDGLJW� KXUWLJHUH� IRUDQGULQJ� L� V\QHW� Sn� KYDG� HW� SURGXNW� HU�� KYDG� GHU�
VNDEHU� Y�UGL� KRV� NXQGHUQH� RJ� KYRUGDQ� GH� EDJYHGOLJJHQGH� SURFHVVHU� VNDO� XGIRUPHV�� 'HWWH� VNDO�
VDPPHQKROGHV�PHG�DW� VWDGLJ� IOHUH� �LQGXVWUL���SURGXNWHU� L�GDJ�Sn�GHQ�HQH�VLGH� IUHPVWLOOHV� L�DQGUH�
PDWHULDOHU� HQG� GHP� VRP� NXQVWKnQGY�UNHUQH� QRUPDOW� DUEHMGHU� PHG�� RJ� Sn� GHQ� DQGHQ� VLGH�
IRUEUXJHV�HOOHU�DQYHQGHV�L�HW�PHUH�GLIIXVW�UXP��MI��GHW�JOREDOH�PDUNHG��'HWWH�XGJ�U�LNNH�PLQGVW�HQ�
XGIRUGULQJ�IRU�GHVLJQHUH�IRU�KYHP�GHW�DW�IRUVWn�RJ�GHW�DW�Y�UH�PHG�WLO�DW�XGIRUPH�SURGXNWHU�WLO�HQ�
IUHPWLGLJ�XVLNNHU�NRQWHNVW�IRUYHQWHV�DW�Y�UH�HQ�NHUQHNRPSHWHQFH���'HWWH�IRUGUHU�EODQGW�DQGHW�DW�
GHVLJQHUHQ� TXD� VLQ� XGGDQQHOVH� RSQnU� YLGHQ� LQGHQIRU� RPUnGHU� VRP� SURGXNWLRQV�� RJ�
SU�VHQWDWLRQVWHNQLNNHU���
�
���6HOYHYDOXHULQJVUDSSRUWHQ�IUD�.XQVWDNDGHPLHWV�$UNLWHNWVNROH��V�����IUHPK�YHU�GHQQH�GHILQLWLRQ��
���7KH�6FLHQFHV�RI�WKH�$UWLILFLDO��������S��������
���6W\UNHOVH�DI�GHW�JRGH�KnQGY�UN�¥�,GHHU�RJ�IRUVODJ�������
���'R��V��������



'HVLJQ� ���

8G�IUD�EHV�JHQH�Sn�VNROHUQH�DW�G�PPH��YLUNHGH�GHW�VRP�RP�DW�PDQ�NXQ�L�EHJU�QVHW�RPIDQJ�KDU�
DUEHMGHW�PHG� VWUDWHJLHU� IRU� IRUDQGULQJHU� L� GHVLJQSURIHVVLRQHQ��2J� L�GHQQH� IRUELQGHOVH� V\QWHV�GHW�
OLJHOHGHV�DW�Y�UH�HW�JHQHUHOW�SUREOHP�DW�LQIRUPDWLRQVWHNQRORJL�Sn�VNROHUQH�L�K�MHUH�JUDG�RSIDWWHV�
DOHQH� VRP� HW� Q\W� UHGVNDE� L� JDPOH� SURFHVVHU� IUHP� IRU� QRJHW� GHU� RJVn� LQGHE�UHU� IRUDQGULQJHU� L�
GHVLJQSURFHVVHUQH��)RU�GHVLJQHUHQ� LQGHE�UHU� ,7�KHOW�Q\H�PXOLJKHGHU� L� IRUKROG�WLO� LQWHUDNWLYLWHW�RJ�
IXQNWLRQDOLWHW�� (QGYLGHUH� InU� GH� VWXGHUHQGH� PHG� ,QWHUQHWWHW� WLOVYDUHQGH� Q\H� PXOLJKHGHU� IRU� DW�
DUEHMGH�VDPPHQ�RJ�NRPPXQLNHUH��
�
�

���� )DJOLJ�SURILO��YLVLRQHU�RJ�SULRULWHULQJHU��
)RNXV� L� GHWWH� DIVQLW� YLO� Y�UH� Sn� GH� IRUVNHOOLJH� XGGDQQHOVHVLQVWLWXWLRQHUV� IDJOLJH� SURILO� RJ� Sn�
KYRUOHGHV� GLVVH� XGP�QWHU� VLJ� L� YLVLRQHU� RJ� SULRULWHULQJHU� IRU� GHQ� SnJ�OGHQGH�
XGGDQQHOVHVLQVWLWXWLRQ��
�

������ 'DQPDUNV�'HVLJQVNROH��
'DQPDUNV� 'HVLJQVNROH� RSVWRG� VRP� I�OJH� DI� HQ� VDPPHQO�JQLQJ� L� ����� DI� 6NROHQ� IRU�
%ROLJLQGUHWQLQJ�RJ�6NROHQ�IRU�%UXJVNXQVW�KYRU�VLGVWQ�YQWH�KDU�U�GGHU�WLOEDJH�WLO�EO�D��7HJQHVNROHQ�
IRU�.YLQGHU� ������� RJ�.XQVWKnQGY�UNHUVNROHQ� ��������'DQPDUNV�'HVLJQVNROH� �KDU� VnOHGHV� VROLGH�
U�GGHU� L� HQ� KnQGY�UNVP�VVLJ� WUDGLWLRQ� KYLONHW� GHQ� �QVNHU� DW� KROGH� IDVW� L� VDPWLGLJ� PHG� DW�
GHVLJQIDJHWV� WHRUHWLVNH� RJ� PHWRGLVNH� DVSHNWHU� SULRULWHUHV� K�MHUH� EO�D�� JHQQHP� NXQVWQHULVN�
XGYLNOLQJVDUEHMGH�RJ�IRUVNQLQJ���
�
0HG� GHQ� Q\H� UHNWRU� VRP� HQ� GULYNUDIW��� KDU�PDQ� Sn� VNROHQ� IUD� VLGVWH� GHO� DI� ����� VDPWLGLJ�PHG�
VHOYHYDOXHULQJVSURFHVVHQ� LJDQJVDW� HQ� IRUDQGULQJVSURFHV�PHG�EHW\GHOLJ�EUHGGH�RJ�G\EGH��0nOHQH�
IRU� GHQQH� SURFHV� HU� DW� VN�USH� XGGDQQHOVHQV� IDJOLJH� RJ� WHRUHWLVNH� SURILO�� DW� IRUEHGUH�
XQGHUYLVQLQJHQV� S�GDJRJLVNH� NYDOLWHW� RJ� DW� GHPRNUDWLVHUH� EHVOXWQLQJVSURFHVVHUQH�� � 'HU� HU�
LY�UNVDW� HW� RPIDWWHQGH� VWUDWHJLVN� DUEHMGH� VRP� EODQGW� DQGHW� L� LQGHY�UHQGH� nU� VNDO�PXQGH� XG� L�
ILUHnULJH�KDQGOLQJVSODQHU���
�
'DQPDUNV� 'HVLJQVNROH� VHU� GHW� VRP� VLQ�PLVVLRQ� ¨DW� JLYH� GH� VWXGHUHQGH� NYDOLILNDWLRQHU� LQGHQ� IRU�
GHVLJQRPUnGHUQH�� 5XP�� 3URGXNW� RJ� .RPPXQLNDWLRQ� PHG� KHQEOLN� Sn� SURIHVVLRQHO� EHVN�IWLJHOVH�
LQGHQ� IRU� GLVVH� RPUnGHU�� 'HVXGHQ� KDU� 'DQPDUNV� 'HVLJQVNROH� VRP� YLGHUHJnHQGH� XGGDQQHOVH� WLO�
RSJDYH� DW� IUHPPH� XGYLNOLQJ� RJ� IRUVNQLQJ� LQGHQ� IRU� GHVLJQ�¨�0nOHW� HU� VnOHGHV� NODUW�� 'DQPDUNV�

�
���*�VWD�.QXGVHQ�WLOWUnGWH�VLQ�VWLOOLQJ�SU��GHQ����DXJXVW������



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

'HVLJQVNROH� �QVNHU� DW� XGYLNOH� VLJ� WLO� HQ� YLGHUHJnHQGH� XGGDQQHOVHVLQVWLWXWLRQ� PHG� IRUVNQLQJ� IRU�
GHUYHG�DW�Y�UH�QDWLRQDOW�RJ� LQWHUQDWLRQDOW�NRQNXUUHQFHG\JWLJ�RJ�IRU�GHUYHG�DW�NXQQH�DUEHMGH�Sn�
VDPPH�YLONnU�VRP�VLQH�VDPDUEHMGVSDUWQHUH��
�
6NROHQ� KHU� HQGQX� LQJHQ� NODU� GHVLJQSURILO�� PHQ� GHQ� Q�UH� NRQWDNW� WLO� PDWHULDOHU� RJ� GH� JRGH�
Y�UNVWHGHU�DQVHV�VRP�HQ�VW\UNH�YHG�XGGDQQHOVHQ���
�
(Q� UHNUXWWHULQJ� DI� IRUVNHUH� RJ� HW� VW�UUH� VDPDUEHMGH� PHG� IRUVNQLQJVPLOM�HU� HU� HIWHU�
HYDOXHULQJVJUXSSHQV� YXUGHULQJ� HQ� IRUXGV�WQLQJ� IRU� HQ� PHUH� SHUPDQHQW� SULRULWHULQJ� DI� GHW�
WHRUHWLVNH�RJ�DQDO\WLVNH�DUEHMGH��'HQ�PDQJOHQGH�IRUVNQLQJVP�VVLJH�VWDWXV�JLYHU�SUREOHPHU�RJVn�L�
IRUKROG� WLO� DQGUH� GHVLJQVNROHU� L� XGODQGHW�� KHUXQGHU�PHULWP�VVLJH� SUREOHPHU� IRU� GH� VWXGHUHQGH��
6DPDUEHMGHW� PHG� RJ� NRQWDNWHQ� WLO� HUKYHUYVOLYHW� V\QHV� DW� Y�UH� UHODWLYW� XXGYLNOHW�� KYLONHW� HIWHU�
HYDOXHULQJVJUXSSHQV�YXUGHULQJ�NDQ�Y�UH�HQ�GHO�DI�IRUNODULQJHQ�Sn�GHQ�VWRUH�DUEHMGVO�VKHG�EODQGW�
GLPLWWHQGHUQH��
��
8QGHU� EHV�JHW� Sn� 'DQPDUNV� 'HVLJQVNROH� ILN� HYDOXHULQJVJUXSSHQ� HQ� U�NNH� IRUVNHOOLJH� VYDU� Sn�
VS�UJVPnOHW� RP�KYLONH� RSJDYHU� GHU� LV�U� VNXOOH� SULRULWHUHV� L� GHQ� Q�UPHVWH� IUHPWLG�� ,� XSULRULWHUHW�
U�NNHI�OJH�EOHY�I�OJHQGH�IUHPK�YHW��
�

• %HKRYHW� IRU� VWUXNWXU�QGULQJHU� KYRU� PDQ� EO�D�� KDYGH� RYHUYHMHW� HQ� PRGHO� KYRU� PDQ� VDPOHGH�
LQGKROGHW� L� GHW� QXY�UHQGH� EDVLVPRGXO� PHG� I�OOHVODERUDWRULHW��� PHG� KHQEOLN� Sn� DW� HWDEOHUH� HQ�

¨VWDPPH¨� LJHQQHP� KHOH� VWXGLHW� WLO� VLNULQJ� DI� GHW� WHRUHWLVNH�� PHWRGLVNH� RJ�

NRPPXQLNDWLRQVP�VVLJH�I�OOHVVWRI��

• %HKRYHW� IRU�PHUH�IRUVNQLQJ�RJ�NXQVWQHULVN�XGYLNOLQJVDUEHMGH�W�W�Sn�GH�HQNHOWH� IDJRPUnGHU�PHG�
GHW�SHUVSHNWLY�DW�'DQPDUNV�'HVLJQVNROH�EOLYHU�HQ�IRUVNQLQJVLQVWLWXWLRQ�GRJ�XGHQ�DW�GHWWH�EOLYHU�Sn�

EHNRVWQLQJ�DI�KnQGY�UNHW��'HWWH�VHV�VRP�HQ�IRUXGV�WQLQJ�IRU�DW�WHRULGDQQHOVH�RJ�YLGHQVXGYLNOLQJ�

NDQ�ILQGH�VWHG�VRP�JUXQGODJ�IRU�XQGHUYLVQLQJHQ���

• 6W�UUH�LQGGUDJHOVH�DI�RJ�EHGUH�NRPPXQLNDWLRQ�PHOOHP�DOOH�JUXSSHU�DI�SHUVRQDOH�RJ�VWXGHUHQGH�Sn�
VNROHQ��

• (Q�XGYLGHW�DQYHQGHOVH�DI�LQIRUPDWLRQVWHNQRORJL��
• (W��JHW�VDPDUEHMGH�PHG�HUKYHUYVOLYHW���
�

�
��� )�OOHVODERUDWRULHW� YDUHWDJHU� EODQGW� DQGHW� GHQ� WY�UIDJOLJH� XQGHUYLVQLQJ� VDPW� DIKROGHU� NXUVHU� LQGHQ� IRU� PHUH�

WHRULSU�JHGH�IDJ�VRP�ILORVRIL��NXQVW��RJ�GHVLJQKLVWRULH��-�YQI�U�DIVQLW���������RP�GHW�IDJOLJH�LQGKROG�
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+HUWLO�NRPPHU�GH�SU�FLVHULQJHU�VRP�IUHPJnU�DI�VHOYHYDOXHULQJVUDSSRUWHQ�PHG�KHQV\Q�WLO�EHKRYHW�
IRU� HQ� IRUEHGULQJ� DI� O�Q�� RJ� DQV�WWHOVHVIRUKROG� VnOHGHV� DW� PDQ� NDQ� WLOWU�NNH� NYDOLILFHUHW�
DUEHMGVNUDIW� VDPW� XGYLNOLQJ� DI� HQ� SHUVRQDOHSROLWLN� GHU� VLJWHU� PRG� HIWHUXGGDQQHOVH� RJ� HW� JRGW�
DUEHMGVPLOM��� 6NROHQ��QVNHU� L�GHQ� IRUELQGHOVH�DW�GHU� LQGOHGHV� IRUKDQGOLQJHU�PHG�.XOWXUPLQLVWHULHW�
PHG�KHQEOLN�Sn�LQGJnHOVH�DI�HQ�UHVXOWDWNRQWUDNW���
�
(YDOXHULQJVJUXSSHQ�HU�HQLJ�PHG�VNROHQ�L�SULRULWHULQJHQ�DI�GH�RYHQIRU�DQI�UWH�PnO�LGHW�GHW�GRJ�Pn�
EHP�UNHV� DW� HQ� SULRULWHULQJ� DI� IRUVNQLQJHQ� YLO� KDYH� NRQVHNYHQVHU� IRU� EDODQFHQ�PHOOHP� WHRUL� RJ�
SUDNVLV���
�
'HW� DQEHIDOHV� DW� GHW� VWUDWHJLVNH� DUEHMGH� IDVWKROGHV� RJ� DW� GHU� L� IRUELQGHOVH� PHG� GH� SODQODJWH�
KDQGOLQJVSODQHU�IRUPXOHUHV�NODUH�VXFFHVNULWHULHU�VDPW�SURFHGXUHU�IRU�RSI�OJQLQJ��
�

������ 'HVLJQVNROHQ�L�.ROGLQJ��
,� MDQXDU� ����� EOHY� GHQ� GDY�UHQGH� .XQVWKnQGY�UNHUVNROH� XQGHU� .ROGLQJ� 7HNQLVNH� 6NROH� HQ�
VHOYVW�QGLJ��VHOYHMHQGH�LQVWLWXWLRQ�PHG�HJHQ�UHNWRU��EHVW\UHOVH�RJ�YHGW�JWHU��6NROHQ�O�JJHU�Y�JW�
Sn� GHW� PDWHULDOH�� RJ� KnQGY�UNVP�VVLJH� XGJDQJVSXQNW� IRU� GHVLJQXGGDQQHOVHQ���� RJ� SULRULWHUHU�
VDPVSLOOHW�PHG�HUKYHUYVOLYHW�RJ�GHW��YULJH�VDPIXQG�K�MW��0DQ�RSIDWWHU�GHVLJQ�VRP�IRUPJLYQLQJ�DI�
PDWHULDOHU�� RJ� VLJWHU� JHQHUHOW� PRG� GHW� SHUVRQOLJH� XGWU\N� Sn� HW� K�MW� NXQVWQHULVN� QLYHDX�� 6NROHQ�
WLOVWU�EHU�DW�IRUHQH�GHW�IDJVSHFLILNNH�XGJDQJVSXQNW�PHG�WY�UIDJOLJW�VDPDUEHMGH�RJ�O�JJHU�RS�WLO�
DW�GH�VWXGHUHQGH�NDQ�Y�OJH�DW�RULHQWHUH�VLJ� L�UHWQLQJ�DI�VnYHO�XQLND�VRP�LQGXVWULHO�SURGXNWLRQ��� ,�
IRUKROG� WLO� WLGOLJHUH� V\QHV� GHW� KnQGY�UNVP�VVLJH� GRJ� DW� Y�UH� EOHYHW� QHGWRQHW� WLO� IRUGHO� IRU� HQ�
Y�JWQLQJ�DI�GHW�SHUVRQOLJH�GHVLJQP�VVLJH�XGWU\N���
�
6DPWLGLJ�HU� VNROHQ�VLJ�PHJHW�EHYLGVW�DW�XGGDQQHOVHQ�Sn�GHQ�HQH�VLGH�VWnU�PHG�HQ�V�UOLJ�NXOWXU��
YLGHQ�RJ�NXQQHQ�VRP�GHW�HU�YLJWLJW�DW�EHYDUH�RJ�YLGHUHXGYLNOH��RJ�Sn�GHQ�DQGHQ�VLGH�PHG�QRJOH�
�QGUHGH� YLONnU� KYRU� GHW� EOLYHU� YLJWLJW� DW� Y�OJH� GH� FHQWUDOH� Y�UGLHU� XG�RJ� NREOH� GHP� WLO� GH� Q\H�
EHKRY�RJ�IRUXGV�WQLQJHU�L�HQ�IRUWO�EHQGH�XGYLNOLQJVSURFHV��
�
*HQHUHOW�V\QHV�GHU�DW�Y�UH�HQ�JRG�RYHUHQVVWHPPHOVH�PHOOHP�LQIRUPDWLRQ�RP�XGGDQQHOVHQ�RJ�GHQ�
GDJOLJH� XQGHUYLVQLQJ�� PHQ� GHW� HU� GRJ� XKHOGLJW� DW� VNROHQ� NDOGHU� HW� IDJRPUnGH� IRU� ¨NHUDPLN� RJ�
JODV¨�RJ�GHUPHG�XGDGWLO�VLJQDOHUHU�DW�PDQ�KDU�HQ�JODVDIGHOLQJ��QnU�GHQ�VWXGHUHQGH�LNNH�NDQ�WDJH�
DIJDQJ�L�JODV��PHQ�NXQ�NDQ�LQGGUDJH�JODV�VRP�HW�VXSSOHPHQW�WLO�NHUDPLNXQGHUYLVQLQJHQ����
�

�
���0HG�KHQV\Q�WLO�IDJRPUnGHU�M�YQI�U�DIVQLW���������
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0DQ� E�U� GHUIRU� HIWHU� HYDOXHULQJVJUXSSHQV�PHQLQJ��QGUH� QDYQHW� Sn� ¨$IGHOLQJ� � IRU� .HUDPLN� RJ�
JODV¨�WLO�GHW�L�IRUKROG�WLO�YLUNHOLJKHGHQ�Sn�VNROHQ�PHUH�NRUUHNWH�QDYQ�¨$IGHOLQJ�IRU�.HUDPLN¨��
�
6NROHQV�PDQJOHQGH�IRUVNQLQJVP�VVLJH�VWDWXV�RSOHYHV�VRP�HW�SUREOHP�Sn�VNROHQ�EO�D��L�IRUKROG�WLO�
DQGUH�HXURS�LVNH�VNROHU��KHUXQGHU�L�IRUELQGHOVH�PHG�GH�VWXGHUHQGHV�PHULWPXOLJKHGHU��0HQ�GHW�HU�
LI�OJH� HYDOXHULQJVJUXSSHQ� HW� nEHQW� VS�UJVPnO� KYRUGDQ� IRUVNQLQJ� L� JLYHW� IDOG� NDQ� IRUHQHV� PHG�
VNROHQV� KnQGY�UNVP�VVLJH� XGJDQJVSXQNW� RJ� PHGDUEHMGHUVWDEHQV� QXY�UHQGH� IDJOLJH�
IRUXGV�WQLQJHU��
�
6LGHQ������ WLOE\GHV� ,QGXVWULHO�'HVLJQ� VRP�HQ� IXOG� IHPnULJ�XGGDQQHOVH��RJ�GHW� V\QHV� VRP�RP�DW�
O�UHUNU�IWHUQH� HU� EHYLGVWH� RP� GHQ�PRGV�WQLQJ� GHU� NDQ� Y�UH�PHOOHP� ¨GHW� SHUVRQOLJH� XGWU\N¨�
VRP� VNROHQ� L� �YULJW� O�JJHU� PHJHQ� Y�JW� Sn� RJ� Vn� GHW� IRNXV� Sn� EUXJHUQHV� SU�IHUHQFHU� VRP�
DOPLQGHOLJYLV� HU� NDUDNWHULVWLVN� LQGHQ� IRU� ,QGXVWULHO� 'HVLJQ�� )DJRPUnGHW� ,QGXVWULHOW� 'HVLJQ� KDU�
IUHPI�UW� DW� GH� VWXGHUHQGHV� IDJOLJH� SURILO� LNNH� L� WLOVWU�NNHOLJ� JUDG� UXVWHU� GH� VWXGHUHQGH� WLO� HW�
VDPDUEHMGH�PHG�LQGXVWULHQ��
�
(YDOXHULQJVJUXSSHQ�DQEHIDOHU�GHUIRU�DW�GHW�IDJOLJH�LQGKROG�IRU�,QGXVWULHOW�'HVLJQ����LV�U�VHW�L�O\VHW�
DI� DW� GHQQH� HU� Q\� ¥� UHWWHV� WLO� VnOHGHV� DW� XGGDQQHOVHQ� L� K�MHUH� JUDG� JLYHU� GH� VWXGHUHQGH� GHQ�
Q�GYHQGLJH�EUHGHUH�IDJOLJH�SURILO�L�IRUKROG�WLO�GHW�IUHPWLGLJH�DUEHMGVPDUNHG��
�

������ $UNLWHNWVNROHQ�L�$DUKXV��
'HVLJQGHOHQ�Sn�$UNLWHNWVNROHQ�L�$DUKXV�HU�GHOV�IRUVNQLQJVEDVHUHW��GHOV�SU�JHW�DI�GHQ�DQDO\WLVNH�RJ�
KHOKHGVRULHQWHUHGH� DUNLWHNWIDJOLJH� WLOJDQJ� WLO� GHVLJQEHJUHEHW��0DQ� RULHQWHUHU� VLJ� L� VWLJHQGH� JUDG�
PRG�GHW�LQGXVWULHOOH�Sn�EHNRVWQLQJ�DI�GHW�KnQGY�UNVP�VVLJH��RJ�SULRULWHUHU�VDPDUEHMGH��KHUXQGHU�
WY�UIDJOLJW�VDPDUEHMGH��K�MW���
�
,QVWLWXWLRQHQV� PLVVLRQ� HU� VRP� K�MHUH� XGGDQQHOVHVLQVWLWXWLRQ� Sn� NXQVWQHULVN� RJ� YLGHQVNDEHOLJW�
JUXQGODJ� DW� JLYH� XGGDQQHOVH� L� � DUNLWHNWXU� LQGWLO� GHW� K�MHVWH� QLYHDX� VDPW� DW� XG�YH� NXQVWQHULVN�
XGYLNOLQJVYLUNVRPKHG�RJ�Sn�YLGHQVNDEHOLJW�JUXQGODJ�DW�GULYH�IRUVNQLQJ�LQGHQ�IRU�DUNLWHNWXUHQ���
�
*UXQGO�JJHQGH�PHQWH�I�OJHJUXSSHQ�DW�DOW�KYDG�DUNLWHNWHU�ODYHU�HU�GHVLJQ��RJ�DW�JU�QVHQ�PHOOHP�
DUNLWHNWXU� RJ� GHVLJQ� HU� IO\GHQGH��0HQ� HQ� DIJ�UHQGH� IRUVNHO� L� IRUKROG� WLO� GHVLJQVNROHUQH� K�QJHU�
VDPPHQ� PHG� JUXQGXGGDQQHOVHQ� Sn� DUNLWHNWXGGDQQHOVHQ� GHU� JLYHU� GH� VWXGHUHQGH� HQ�
JUXQGO�JJHQGH�DUNLWHNWRQLVN�RJ�PHUH�WHRUHWLVN�DQDO\WLVN�WLOJDQJ��
�
,QGHQ� IRU�GHVLJQRPUnGHW�HU�GHW�Sn�NRUW� VLJW�$UNLWHNWVNROHQ� L�$DUKXVª� VWUDWHJL�DW�RSE\JJH�VW�UNH�
IRUVNQLQJVPLOM�HU� LQGHQ� IRU� ,QGXVWULHO� 'HVLJQ�� .RPSRQHQW� 'HVLJQ�� .RPPXQLNDWLRQV� 'HVLJQ� RJ�
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E\JQLQJVUHODWHUHW� GHVLJQ� LGHW� GLVVH� IRUVNQLQJVIHOWHU� DOOHUHGH� HU� LQGDUEHMGHW� L� 'DQVN� &HQWHU� IRU�
,QWHJUHUHW�'HVLJQ��&,'������
�
0DQ� KDU� VWRUH� IRUYHQWQLQJHU� WLO� GHWWH� Q\H� WY�UIDJOLJH� RJ� WY�ULQVWLWXWLRQHOOH� VDPDUEHMGH�� 3n� VLJW�
NDQ� GHWWH� LQLWLDWLY� Y�UH�PHGYLUNHQGH� WLO� HQ� Q\W�QNQLQJ� RJ� RPVWUXNWXUHULQJ� DI� GHQ� WUDGLWLRQHOOH�
DUNLWHNWIDJOLJH�RJ�GHVLJQIDJOLJH�RSGHOLQJ��
�
(YDOXHULQJVJUXSSHQ� VHU� GHW� Q\H� FHQWHU� IRU� LQWHJUHUHW� GHVLJQ� VRP� HQ� PHJHW� SHUVSHNWLYULJ�
Q\VNDEHOVH� LQGHQIRU� GH� GDQVNH� GHVLJQXGGDQQHOVHU� GHU� NDQ� GDQQH� IRUELOOHGH� IRU� Q\H� PnGHU� DW�
DUEHMGH�VDPPHQ�Sn���Sn�WY�UV�DI�IDJ�RJ�LQVWLWXWLRQHU��
�
'HW� DQEHIDOHV� DW� $UNLWHNWVNROHQ� L� $DUKXV� Q�MH� I�OJHU� GHW� Q\� FHQWHUV� XGYLNOLQJ�� VW�WWHU� FHQWHUHW�
UHVVRXUFHP�VVLJW�RJ�DW�GH�RSQnHGH�UHVXOWDWHU�IRUPLGOHV�VnYHO�LQWHUQW�VRP�HNVWHUQW��
�

������ .XQVWDNDGHPLHWV�$UNLWHNWVNROH��
2JVn� Sn� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� EHWRQHGHV� GHW� DW� PDQ� XGGDQQHU� DUNLWHNWHU� RJ� LNNH�
GHVLJQHUH��'H�VWXGHUHQGH�GHU�Y�OJHU�GHVLJQDVSHNWHW�EOLYHU�VnOHGHV�DUNLWHNWHU�PHG�DIJDQJ�L�GHVLJQ���
'HVLJQGHOHQ� Sn� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� HU� GHOV� IRUVNQLQJVEDVHUHW�� GHOV� SU�JHW� DI� GHQ�
DQDO\WLVNH� RJ� KHOKHGVRULHQWHUHGH� DUNLWHNWIDJOLJH� WLOJDQJ� WLO� GHVLJQEHJUHEHW�� 9HG� EHV�JHW�
IUHPK�YHGH�I�OJHJUXSSHQ�HQGYLGHUH�DW�WY�UIDJOLJKHGHQ�HU�DUNLWHNWXGGDQQHOVHQV�DGHOVP�UNH��
�
,QVWLWXWLRQHQ�E�UHU�SU�J�DI�DW�EHILQGH�VLJ�L�HW�YDGHVWHG�KYRU�PDQ�Sn�GHQ�HQH�VLGH�NQ\WWHU�DQ�WLO�HQ�
JDPPHO� DUNLWHNWIDJOLJ� WUDGLWLRQ� RJ� Sn� GHQ� DQGHQ� VLGH� HU� VNROHQ� QX� L� I�UG� PHG� DW� IRUQ\�
XGGDQQHOVHQV�LQGKROG�RJ�IRUP���
�
$IGHOLQJHQ�IRU�'HVLJQ�HU�HWDEOHUHW�YHG�VDPPHQO�JQLQJ�DI�GH�WLGOLJHUH���DIGHOLQJHU�JUDILVN�GHVLJQ��
LQGXVWULHO� GHVLJQ� RJ� P�EHO�� RJ� UXPNXQVW�� ,� XQGHUYLVQLQJVSODQHQ� IRU� VWXGLHnUHW� ����������
SRLQWHUHV�GHW�DW�GHU�HU� �¨EHKRY�IRU�DW�HW�DUNLWHNWIDJOLJW�KHOKHGVV\Q�SU�JHU�GHVLJQGHEDWWHQ������3n�
GHQQH� EDJJUXQG� KDU� DIGHOLQJHQ� � IRUPXOHUHW� HW� LQWHJUHUHW�� WY�UIDJOLJW� GHVLJQRPUnGH� Sn�
DUNLWHNWIDJOLJW� JUXQGODJ�� 9RUHV� V\QVYLQNHO� V�JHU� DW� SU�FLVHUH� IDJRPUnGHWV� SRVLWLRQ� YHG� EO�D��
I�OJHQGH� IRUPXOHULQJ�� ¨$IGHOLQJHQV� IDJOLJH� XGJDQJVSXQNW� HU� DUEHMGHW� PHG� GH� DVSHNWHU� DI�
DUNLWHNWRQLVN�IRUPJLYQLQJ�GHU�SULRULWHUHU�W\SHQ�IUHP�IRU�VWHGHW�¨¨��

�
��$UNLWHNWVNROHQ� L� $DUKXV� HU� Y�UWVLQVWLWXWLRQ� IRU� &,'� GHU� HU� HW� WY�UIDJOLJW� VDPDUEHMGH� PHOOHP� $UNLWHNWVNROHQ� L�

$DUKXV�� $DOERUJ� 8QLYHUVLWHW� RJ� 'DQPDUNV� 7HNQLVNH� 8QLYHUVLWHW� PHG� GHW� IRUPnO� XG� IUD� HW� PXOWLGLVFLSOLQ�UW�

XGJDQJVSXQNW�DW�XGYLNOH�IUHPWLGHQV�GHVLJQIDJOLJKHG�L�W�W�GLDORJ�PHG�SURGXNWLRQVPHWRGHU��,�&,'V��UHJL�HU�WUH�SK�G��

VWXGHUHQGH�DQVDW�Sn�$UNLWHNWVNROHQ�L�$DUKXV�RJ�WLOVYDUHQGH�HU�WUH�SK�G��VWXGHUHQGH�DQVDW�Sn�$DOERUJ�8QLYHUVLWHW��
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'HU� HU� VnOHGHV� Sn� GHVLJQDIGHOLQJHQ� RYHUYHMHOVHU� L� JDQJ� YHGU�UHQGH� HQ� Q\� VWUXNWXUHULQJ� DI�
DIGHOLQJHQV�DUEHMGVIHOW�RJ� LQWHJUDWLRQ�DI�Q\H� LQWHUHVVHVI�UHU��+YRU�PDQ�WLGOLJHUH�VNHOQHGH�PHOOHP�
GH� WUH� RPUnGHU� P�EHO�� RJ� UXPNXQVW�� LQGXVWULHO� GHVLJQ� RJ� JUDILVN� GHVLJQ�� IRUV�JHU� PDQ� QX� DW�
VDPPHQW�QNH� GLVVH� XQGHU� WR� V\QVYLQNOHU�� KKY�� V\VWHPHWV� V\QVYLQNHO� RJ� GHW� DUNLWHNWRQLVNH� UXPV�
V\QVYLQNHO��'HVXGHQ�DUEHMGHV�GHU�PHG� LQWHJUDWLRQ�DI�Q\H� LQWHUHVVHVI�UHU�VnVRP�V\VWHPGHVLJQ�GHU�
G�NNHU� RYHU� VDPPHQVDWWH� SURGXNWV\VWHPHU� VnYHO� VRP� JUDILVNH� V\VWHPHU�� VWRU�VNDOD�GHVLJQ� GHU�
LQGVNULYHU� VLJ� L� E\HQ� RJ� GHW� nEQH� ODQGVNDE�� GHVLJQ� WLO� GHW� DUNLWHNWRQLVNH� UXP� VDPW�
LQIRUPDWLRQVJUDILN�RJ�PXOWLPHGLHUV�DQYHQGHOVH�L�IRUELQGHOVH�KHUPHG��6NROHQ�J�U�J�OGHQGH�DW�GHQ�
V�UOLJH� VW\UNH� OLJJHU� L� DW� IRNXVHUH� Sn� IRUKROG� VRP� LQGVNULYHU� VLJ� L� UXP� RJ� VW�UUH� VDPPHQVDWWH�
V\VWHPHU��
�
(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� � LQWHQVLYHUHU�
IRUDQGULQJVSURFHVVHUQH� JHQQHP� HQ� VW\UNHOVH� DI� VDPVSLOOHW� PHOOHP� GH� IDJOLJH� HQKHGHU� ��
VWXGLHDIGHOLQJHQ� IRU� GHVLJQ�� ,QVWLWXW� IRU� 'HVLJQ� RJ� ,QVWLWXW� IRU� 9LVXHO� .RPPXQLNDWLRQ�� +HUYHG� YLO�
GLDORJHQ�PHOOHP�IRUVNQLQJHQ�RJ�XQGHUYLVQLQJ�NXQQH�IUHPPHV��
�

������ *ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP��
6NROHQ� OLJJHU� L� 1H[�� Sn� %RUQKROP� KYRU� GHU� GHOV� HU� HW� EHJU�QVHW� XGEXG� DI� YLGHUHJnHQGH�
XGGDQQHOVHU�� GHOV� HQ� KnQGY�UNVP�VVLJ� ORNDO� WUDGLWLRQ� RJ� GHOV� HW� JHQHUHOW� EHKRY� IRU�
DUEHMGVSODGVHU��'LVVH�IRUKROG�HU�HQ�GHO�DI�EDJJUXQGHQ�IRU�GHQ�ORNDO�RSEDNQLQJ�RJ�PHGLHP�VVLJH�
RSP�UNVRPKHG� VRP� XGJ�U� HW� VWRUW� DNWLY� IRU� VNROHQ�� 'HQ� RYHURUGQHGH� PnOV�WQLQJ� PHG�
XGGDQQHOVHQ�O\GHU�VRP�I�OJHU���
�

¨*ODV��RJ�NHUDPLNXGGDQQHOVHQ�KDU�WLO�IRUPnO�Sn�EDJJUXQG�DI�HW�VROLGW�KnQGY�UNVP�VVLJW�
NHQGVNDE�WLO�DUEHMGHW�PHG�WHNQLN�RJ�PDWHULDOHU�DW�JLYH�GH�VWXGHUHQGH��NYDOLILNDWLRQHU�WLO�Sn�
HW� K�MW� NXQVWQHULVN� QLYHDX� DW� XGIRUPH� RJ� XGYLNOH� JODV�� HOOHU� NHUDPLNNXQVWKnQGY�UNHW��
*HQQHP�HQ�SHUVRQOLJ�LQGOHYHQ�L�KnQGY�UNHWV�NRQNUHWH�DUEHMGH�PHG�PDWHULDOHU��WHNQLN�RJ�
IRUP�RJ�JHQQHP�HQ� WHRUHWLVN� VNROLQJ� VNDO� GH� VWXGHUHQGH�JLYHV� GH�Q�GYHQGLJH� WHNQLVNH��
�VWHWLVNH� RJ� DQDO\WLVNH� IRUXGV�WQLQJHU� IRU� DW� NXQQH� O�VH� RSJDYHU� LQGHQ� IRU� JODV�� HOOHU�
NHUDPLN�RJ�KHUPHG�EHVO�JWHGH�PDWHULDOHU��¨���

�
6NROHQ�O�JJHU�Y�JW�Sn�HQ�DYDQFHUHW��PHQ�UHODWLY�VQ�YHU�KnQGY�UNVP�VVLJ�LQGO�ULQJ�PHG�IRNXV�
Sn�PDWHULDOHUQH� RJ� KnQGY�UNHW�� ,� EHWUDJWQLQJ� DI� VNROHQV�PnOV�WQLQJ� RP�DW� JLYH� GH� VWXGHUHQGH�
NYDOLILNDWLRQHU� WLO� Sn� K�MW� NXQVWQHULVN� QLYHDX� DW� XGIRUPH� RJ� XGYLNOH� JODV�� HOOHU�
NHUDPLNHUNXQVWKnQGY�UNHW��JLYHU� VNROHQ� LNNH� LQGWU\N�DI�DW�KDYH�HW�V�UOLJW�VSURJOLJW� UHIOHNWHUHQGH�

�
���%HNHQGWJ�UHOVH�QU����������
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IRUPJLYQLQJVPLOM��� 5HNWRU� XQGHUVWUHJHGH� GD� RJVn� L� IRUELQGHOVH� PHG� EHV�JHW� DW� GH� RSIDWWHU�
XGGDQQHOVHQ� VRP�HQ�SURIHVVLRQVVNROH�PHG� VSHFLDOH� L� NHUDPLN� RJ�JODV� KYRU� IRNXV� HU� Sn� IRUP�RJ�
IDUYH�VQDUHUH�HQG�Sn�LGpHUQH�EDJ�XGIRUPQLQJHQ��+HUWLO�HIWHUO\VWH�GH�VWXGHUHQGH�PHUH�nEHQKHG�RJ�
YLOMH�WLO�GHEDW�IUD�VNROHV�VLGH�YHGU�UHQGH�XGGDQQHOVHQV�PnOV�WQLQJHU��LQGKROG�RJ�IRUP��
�
(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� VNROHQ� SULRULWHUHU� GLDORJ� PHOOHP� DQVDWWH� RJ� VWXGHUHQGH� RP�
XGGDQQHOVHQV�PnOV�WQLQJHU��LQGKROG�RJ�IRUP���
�
'HW�HU�HW��QVNH�IUD�VNROHQ�DW�VWXGLHWLGHQ�XGYLGHV�IUD�GH�QXY�UHQGH�WUH�nU�WLO�ILUH�HOOHU�IHP�nU��'HQ�
HNVWUD� WLG� VNXOOH�HIWHU� OHGHOVHQV�RSIDWWHOVH� L�JLYHW� IDOG�EUXJHV� WLO�DW��JH�IOHNVLELOLWHWHQ�� IRUG\EHOVHQ�
RJ�GHQ�SHUVRQOLJH�XGYLNOLQJ���
�
'HW�HU�HYDOXHULQJVJUXSSHQV�YXUGHULQJ�DW�GHU�HU�EUXJ�IRU�DW�VNROHQ�O�JJHU�VW�UUH�Y�JW�Sn�WHRUHWLVN�
IRUG\EHOVH� RJ� SHUVRQOLJ� NXQVWQHULVN� XGYLNOLQJ� VDPPHQ� PHG� HQ� XGYLNOLQJ� DI� GHW�
KnQGY�UNVP�VVLJH��'HU�HU�GHVXGHQ�EHKRY�IRU�DW�VNROHQ�IRU�DW�NXQQH�OHYH�RS�WLO�EHNHQGWJ�UHOVHQV�
IRUPnO��SU�FLVHUHU�LQGKROG�RJ�IRUP�VRP�YLGHUHJnHQGH�NXQVWQHULVN�XGGDQQHOVHVLQVWLWXWLRQ��
�
(YDOXHULQJVJUXSSHQ�NDQ�LNNH�Sn�GHW�IRUHOLJJHQGH�JUXQGODJ�DQEHIDOH�HQ�VWXGLHWLGVIRUO�QJHOVH�PHQ�
DQEHIDOHU�L�VWHGHW��HW�PHUH�XGYLNOHW�VDPDUEHMGH�PHOOHP�GHVLJQXGGDQQHOVHUQH����
�

������ *HQHUHOOH�DQEHIDOLQJHU�YHGU�UHQGH�IDJOLJ�SURILO��YLVLRQHU�RJ�SULRULWHULQJHU�
'HW� HU� HYDOXHULQJVJUXSSHQV� RSIDWWHOVH� DW� GHW� EnGH� DI� KHQV\Q� WLO� GH� VWXGHUHQGH� YHG� YDOJ� DI�
XGGDQQHOVHVVWHG�VDPW�DI�KHQV\Q� WLO�EnGH�QDWLRQDOH�RJ� LQWHUQDWLRQDOH�VDPDUEHMGVSDUWQHUH�YLO�Y�UH�
HQ�IRUGHO�IRU�GHQ�HQNHOWH�LQVWLWXWLRQ�PHG�HQ�VNDUSHUH�SURILOHULQJ�RJ�HQ�NODUHUH�LGHQWLWHW��
�
(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� VnYHO� GHVLJQVNROHUQH� VRP� DUNLWHNWVNROHUQH� XGDUEHMGHU� NODUHUH�
SURILOHU�IRU�GHUHV�XGGDQQHOVHU�RJ�IRU�DUNLWHNWVNROHUQH�RJVn�IRU�GHUHV�IRUVNQLQJ�Sn�GHVLJQRPUnGHW��
(QGYLGHUH� ILQGHU� HYDOXHULQJVJUXSSHQ� DW� HQ� VW�UUH� JUDG� DI� VWUDWHJLVN� EHYLGVWKHG� PHG� YDOJWH�
SULRULWHULQJHU�� XGIRUPQLQJ� DI� KDQGOLQJVSODQHU�� RSVWLOOLQJ� DI� VXFFHVNULWHULHU� VDPW� IDVWODJWH�
SURFHGXUHU� IRU� RSI�OJQLQJ� YLOOH� VW\UNH� GH� VWUDWHJLVNH� RYHUYHMHOVHU� VRP� HU� LQGHKROGW� L�
VHOYHYDOXHULQJVUDSSRUWHUQH��
�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

���� $UEHMGVGHOLQJ�RJ�VDPDUEHMGH�PHOOHP�GHVLJQXGGDQQHOVHUQH��
'HWWH� DIVQLW� IRNXVHUHU� Sn� KYRUOHGHV� HQ� HYHQWXHO� DUEHMGVGHOLQJ� PHOOHP� GH� IRUVNHOOLJH�
GHVLJQXGGDQQHOVHUQH�NDQ�XGYLNOHV�����
�
'H�IHP�XGGDQQHOVHU��VnGDQ�VRP�GH�WDJHU�VLJ�XG�L�GDJ��NDQ�VHV�L�IRUKROG�WLO�HW�VSHNWUXP�GHU�JnU�IUD�
HUKYHUYVVNROHU� EDVHUHW� Sn� KnQGY�UNVP�VVLJ� LQGO�ULQJ� VRP� GHQ� HQH� SRO� RJ� WLO� DNDGHPLVNH�
XGGDQQHOVHU�PHG�Y�JW�Sn�DQDO\VH��WHRUL�RJ�IRUVNQLQJ�VRP�GHQ�DQGHQ�SRO��*ODV�	�.HUDPLNVNROHQ�
Sn� %RUQKROP� OLJQHU� VnOHGHV� PHVW� HQ� WUDGLWLRQHO� HUKYHUYVVNROH�� GRJ� PHG� HQ� K�M� JUDG� DI�
VSHFLDOLVHULQJ�� PHQV� DUNLWHNWVNROHUQH� XGJ�U� GHQ� PRGVDWWH� SRO�� 'H� WR� GHVLJQVNROHU� EHILQGHU� VLJ�
KHULPHOOHP��RP�HQG�GH�L�GLVVH�nU�L�I�UG�PHG�DW�EHY�JH�VLJ�KHQ�LPRG�HQ�K�MHUH�SULRULWHULQJ�DI�GHW�
PHUH�JHQHUHOOH��DQDO\WLVNH�RJ�WHRUHWLVNH��'HW�HU�L�GHQQH�VDPPHQK�QJ�DW�EHKRYHW�IRU�IRUVNQLQJ�RJ�
IRUVNQLQJVEDVHUHW�XQGHUYLVQLQJ�DNWXDOLVHUHV���
�
6RP� XGJDQJVSXQNW� ILQGHU� HYDOXHULQJVJUXSSHQ� GHW� NRQVWUXNWLYW� DW� GHU� ILQGHV� VnYHO� DUNLWHNWVNROHU�
PHG�HQ�DUNLWHNWIDJOLJ�RJ�PHUH�JHQHUHO� DQDO\WLVN� WLOJDQJ� WLO� GHVLJQIDJHW� VRP�GHVLJQVNROHU�PHG�HW�
KnQGY�UNVP�VVLJW� RJ�PHUH�PDWHULDOH�RULHQWHUHW� XGJDQJVSXQNW��+YRU�DUNLWHNWVNROHUQH� L� K�M�JUDG�
RULHQWHUHU� VLJ� L� IRUKROG� WLO� UXPPHW�� KHOKHGHU�� V\VWHPHU� RJ� RIWH� L� VWRU� VNDOD�� Vn� DUEHMGHU�
GHVLJQVNROHUQH�PHUH�PHG�WHNQLN��PDWHULDOHU�RJ�IRUPJLYQLQJ�¥�L�VNDOD�HQ�WLO�HQ���
�
1nU�GHUWLO� O�JJHV�HQ� ORNDOLVHULQJVP�VVLJ�VNHOQHQ�PHOOHP��VW��RJ�9HVWGDQPDUN��IUHPVWnU�GHW�VRP�
KHQVLJWVP�VVLJW� DW� GHU� ILQGHV� VnYHO� HQ� DUNLWHNWVNROH� VRP� HQ� GHVLJQVNROH� L� EnGH� �VW�� RJ�
9HVWGDQPDUN�������
�
'HW� GHU� GHUIRU� L� K�MHUH� JUDG� HIWHU� HYDOXHULQJVJUXSSHQV� PHQLQJ� E�U� RYHUYHMHV� HU� KYLONH�
KnQGY�UNVP�VVLJH�IDJ�RJ�VSHFLDOHU�GHU�E�U�Y�UH�DGJDQJ�WLO�Sn�GH�ILUH�VNROHU��0HJHW�WDOHU�IRU�DW�
GHU� NXQ� E�U� Y�UH� HQ� DIGHOLQJ� IRU� P�EHO� RJ� HQ� DIGHOLQJ� IRU� YLVXHO� NRPPXQLNDWLRQ� L� KKY��
�VWGDQPDUN�RJ�9HVWGDQPDUN��'HWWH�YLOOH� LQGHE�UH�VnYHO� UHVVRXUFHP�VVLJH� IRUGHOH� VRP�HW�VW�UUH�
VWXGHQWHUJUXQGODJ�Sn�LQVWLWXWQLYHDX���
�
(Q� PHJHW� XGYLNOHW� DUEHMGVGHOLQJ� VNROHUQH� LPHOOHP� KYRU� GH� VWXGHUHQGH� UHODWLYW� OHW� NXQQH� EOLYH�
RYHUI�UW�PHOOHP�VNROHUQH�YLOOH� IRUXGV�WWH�HQ� LQGE\UGHV�WLOQ�UPHOVH�DI�VWUXNWXUHQ�� I�HNV�� L� IRUP�DI�
IRUVNHOOLJH�YDULDQWHU�DI�HQ�WUH�SOXV�WR�PRGHO�VRP�NHQGHV�Sn�8QGHUYLVQLQJVPLQLVWHULHWV�RPUnGH����(Q�
VnGDQ�WLOQ�UPHW�VWUXNWXU�NXQQH�nEQH�RS�IRU�DW�PDQ�HIWHU�GH�I�UVWH�WUH�nU�PHG�HW�DIVWLJQLQJVEHYLV�

�
��� 6H� NDSLWHO� ����� PHG� KHQV\Q� WLO� VDPDUEHMGHW� PHG� DQGUH� XGGDQQHOVHVLQVWLWXWLRQHU� VDPW� GH� VWXGHUHQGHV�

PHULWPXOLJKHGHU�
���6H�QRWH����V�����
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NXQQH�VSHFLDOLVHUH�VLJ�LQGHQIRU�HQ�EUHGHUH�YLIWH�DI�PXOLJKHGHU�Sn�ODQGHWV�DUNLWHNW��RJ�GHVLJQVNROHU��
+HUWLO�NRPPHU�DW� LQWHUQDWLRQDO�XGYHNVOLQJ�YLOOH�EOLYH�QHPPHUH�PHG�HQ�VnGDQ�VWUXNWXU�QGULQJ�GHU�
GRJ� LNNH�Pn� Y�UH� WLO� KLQGHU� IRU� DW� GHU� IRUWVDW� NDQ� Y�UH� IRUVNHOOLJH� SURILOHU� Sn� VNROHUQH� I�HNV�� L�
IRUKROG�WLO�Y�JWQLQJHQ�DI�GHW�KnQGY�UNVP�VVLJH�RJ�GHW�WHRUHWLVNH��'HW�VNDO�GRJ�XQGHUVWUHJHV�DW�
EHV�JHQH�Sn�VNROHUQH�LNNH�Sn�QRJHQ�PnGH�JDY�DQOHGQLQJ�WLO�DW�WUR�DW�HQ�VnGDQ�PRGHO�HU�HW��QVNH�
EODQGW�DQVDWWH�RJ�VWXGHUHQGH�Sn�GHVLJQXGGDQQHOVHUQH��
�
6DPPHQK�QJHQ�PHOOHP� DUNLWHNWXGGDQQHOVHUQH� RJ� GHVLJQXGGDQQHOVHUQH� E�U� XGYLNOHV� Y�VHQWOLJW��
RJ� GHW� DQEHIDOHV� DW� PDQ� Q�UPHUH� RYHUYHMHU� KYLONH� VSHFLDOHU�� KHUXQGHU� LQGHQIRU� RPUnGHUQH�
¨P�EHO¨� RJ� ¨YLVXHO� NRPPXQLNDWLRQ¨�� � GHU� VNDO� XGE\GHV� Sn� KYLONH� VNROHU� L� KKY�� �VWGDQPDUN� RJ�
9HVWGDQPDUN���
�
*ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP� IDOGHU� XGHQIRU� GHQQH� DUEHMGVGHOLQJ� LGHW� GHU� HU� WDOH� RP� HQ�
DQGHQ�W\SH�VNROH�GHU�L�VWHGHW�IRU�HQ�GHVLJQIDJOLJ�HOOHU�DUNLWHNWIDJOLJ�WLOJDQJ�KDU�NDUDNWHU�DI�DW�Y�UH�
HQ� YLGHUHJnHQGH� KnQGY�UNVP�VVLJ� VSHFLDOXGGDQQHOVH� LQGHQIRU� NHUDPLN� RJ� JODV�� (Q� XGGDQQHOVH�
PHG�HQ�VnGDQ�VW�UNW�VSHFLDOLVHUHW�SURILO�YLO� IRUPHQWOLJ�RJVn�IUHPRYHU�NXQQH�WLOWU�NNH�VWXGHUHQGH�
IUD�KHOH�6NDQGLQDYLHQ�� LV�U�KYLV�PDQ� IRUPnU� L�K�MHUH�JUDG�DW� VW\UNH�GHQ� WHRUHWLVNH� IRUG\EHOVH�RJ�
GHW�UHIOHNWHUHGH�SHUVRQOLJH�XGWU\N��
�
6DPDUEHMGHW� PHOOHP� GHVLJQVNROHUQH� RJ� DUNLWHNWVNROHUQH� HU� LNNH� RPIDQJVULJW� KYLONHW� EHN\PUHU�
HYDOXHULQJVJUXSSHQ�� 'HW� HU� JUXSSHQV� YXUGHULQJ� DW� HW� XGYLGHW� VDPDUEHMGH� YLO� NXQQH� JDYQH� EnGH�
GHVLJQ��RJ�DUNLWHNWVNROHUQH��'HW�HU�GRJ�RJVn�JUXSSHQV�LQGWU\N�DW�GHU�L�QRJHQ�JUDG���PnVNH�LV�U�Sn�
.XQVWDNDGHPLHWV�$UNLWHNWVNROH� ��KHUVNHU� HQ� VHOYIRUVWnHOVH�RJ�RPYHUGHQVRSIDWWHOVH� VRP�NDQ�Y�UH�
HQ�EDUULHUH�L�IRUKROG�WLO�DW�XGYLNOH�VDPDUEHMGHW�PHG�DQGUH�XGGDQQHOVHVLQVWLWXWLRQHU��'HWWH�JLYHU�VLJ�
XGWU\N� L� DW� GHU� V�WWHV� VS�UJVPnOVWHJQ� YHG� RP� GHU� L� GHW� KHOH� WDJHW� HU� IRUGHOH� YHG� HW� QDWLRQDOW�
VDPDUEHMGH������
�

'HW� DQEHIDOHV� � DW� VDPDUEHMGHW� VNROHUQH� LPHOOHP� JHQHUHOW� VHW� XGYLNOHV� WLO� IRUGHO� IRU� DOOH� VNROHUQH��
6DPDUEHMGHW�E�U�RPIDWWH�VnYHO�IRUVNQLQJ�RJ�XGYLNOLQJ�VRP��XQGHUYLVQLQJ�RJ�PHULW���
�
*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�RJ�'HVLJQVNROHQ�L�.ROGLQJ�KDU�\WUHW��QVNHW�RP�DW�XGYLGH�GHUHV�
IDJRPUnGHU�PHG�VP\NNHGHVLJQ�HOOHU��GHOPHWDO��
�
(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� VnIUHPW� GHU� VNDO� HWDEOHUHV� HW� Q\W� VSHFLDOH� L� �GHOPHWDO� HOOHU�
VP\NNHGHVLJQ� E�U� SODFHULQJHQ� Y�UH� YHG�'HVLJQVNROHQ� L� .ROGLQJ� KYRU� VSHFLDOHW� SDVVHU� JRGW� LQG� L�
VNROHQV�IDJSURILO��
�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

���� )RUVNQLQJ�RJ�IRUVNQLQJVSRWHQWLDOHW�
,I�OJH� NRPPLVVRULHW� VNDO� GHQQH� HYDOXHULQJ� DIG�NNH�RPIDQJHW� DI� VNROHUQHV� IRUVNQLQJVSRWHQWLDOHU��
'HUIRU� YLO� GHU� NRUW� LQGOHGHV� PHG� HQ� DINODULQJ� DI� IRUVNQLQJVEHJUHEHW� RJ� GHUQ�VW� YLO�
IRUVNQLQJVSRWHQWLDOHW� Sn� GHVLJQVNROHUQH� EOLYH� YXUGHUHW�� +HUHIWHU� I�OJHU� HQ� EHO\VQLQJ� DI� IRUKROG�
YHGU�UHQGH� IRUVNQLQJ� Sn� DUNLWHNWVNROHUQH� RJ� HQGHOLJ� I�OJHU� HYDOXHULQJVJUXSSHQV� JHQHUHOOH�
YXUGHULQJHU�RJ�DQEHIDOLQJHU�YHGU�UHQGH�IRUVNQLQJ�Sn�GHVLJQXGGDQQHOVHUQH��
�
(YDOXHULQJVJUXSSHQV�JUXQGODJ�IRU�HQ�YXUGHULQJ�DI�IRUVNQLQJVSRWHQWLDOHW�Sn�GHVLJQVNROHUQH�HU�I�UVW�
RJ� IUHPPHVW� VHOYHYDOXHULQJVUDSSRUWHUQH�� P�GHUQH� L� IRUELQGHOVH� PHG� EHV�JHQH� VDPW� GH� DI�
VNROHUQH�LQGVHQGWH�&9ªHU�IRU�XQGHUYLVHUQH��&9ªHUQH�HU�UHW�XHQVDUWHGH�RJ�DIG�NNHU�L�XWLOVWU�NNHOLJ�
JUDG�NYDOLWDWLYH�IRUKROG����'HUIRU�KDU�HYDOXHULQJVJUXSSHQ�YDOJW�IRU�Vn�YLGW�DQJnU�GHVLJQVNROHUQH�DW�
IRNXVHUH�Sn�O�UHUQHV�XGGDQQHOVHVP�VVLJH�EDJJUXQG�WLO�EHO\VQLQJ�DI�IRUVNQLQJVSRWHQWLDOHW���
�
)RU� DUNLWHNWVNROHUQHV� YHGNRPPHQGH� KDU� HYDOXHULQJVJUXSSHQ� WDJHW� DG� QRWDP� DW� GLVVH� HU�
IRUVNQLQJVLQVWLWXWLRQHU�RJ�GHUPHG�KDU�IRUVNQLQJVSRWHQWLDOH��)RUVNQLQJHQ�Sn�$UNLWHNWVNROHQ�L�cUKXV�
EOHY�HYDOXHUHW� L� ����������RJ� IRUVNQLQJHQ�Sn�.XQVWDNDGHPLHWV�$UNLWHNWVNROH�EOHY�HYDOXHUHW�nUHW�
HIWHU�� 6HOYRP� HYDOXHULQJVUDSSRUWHUQH� LQGHKROGHU� HQ� GHO� NULWLVNH� EHP�UNQLQJHU� YHGU�UHQGH�
IRUVNQLQJHQ� Sn� GHVLJQRPUnGHW�� IUHPJnU� GHW� DI� GHW� WLO� HYDOXHULQJVJUXSSHQV� IUHPVHQGWH�PDWHULDOH�
RJ�DI�EHV�JHQH�Sn�VNROHUQH�DW�GHU�DUEHMGHV�PnOEHYLGVW�PHG�DW�UHWWH�RS�Sn�GH�NULWLVDEOH�IRUKROG��
�

������ )RUVNQLQJVEHJUHEHW��
'D�GHW�NDQ�Y�UH�KHQVLJWVP�VVLJW�DW�VNHOQH�NODUW�PHOOHP�GH�WR�EHJUHEHU�¨YLGHQVNDEHOLJ�IRUVNQLQJ¨�
RJ�¨NXQVWQHULVN�XGYLNOLQJVDUEHMGH¨�WLOVOXWWHU�HYDOXHULQJVJUXSSHQ�VLJ�QHGHQVWnHQGH�GHILQLWLRQ�DI�GH�
WR�EHJUHEHU�����
�

¨9LGHQVNDEHOLJ� IRUVNQLQJ� HU� NRJQLWLY� L� VLW� VLJWH�� GHW� YLO� VLJH�� DW� GHQ� KDU� WLO� IRUPnO� DW�
LQGVDPOH� RJ� XGYLNOH� Q\� YLGHQ� � RP� GHW� RPUnGH� GHQ� UHWWHU� VLJ� LPRG�� 9LGHQVNDEHQ� KDU�
LQVWLWXWLRQHO� VWDWXV� L� YRUHV� VDPIXQG�� XGJ�U� HQ� V�UOLJ� GLVNXUV�� VRP� HU� VW\UHW� DI� EHVWHPWH�
NRQYHQWLRQHU�YHGU�UHQGH�GHQ�HUKYHUYHGH�YLGHQV�NDUDNWHU�RJ�IUHPVWLOOLQJ�¨�

�
��� �'HW�IUHPJnU�VnOHGHV�I�HNV��DI�&9ªHUQH�DW�PDQ�KDU�GHOWDJHW� L�EHVWHPWH�XGVWLOOLQJHU�HOOHU�SXEOLFHUHW�GHVLJQIDJOLJW�

VWRI��(Q�YXUGHULQJ�DI�IRUVNQLQJHQ�Sn�GHQQH�EDJJUXQG�YLOOH�IRUXGV�WWH�HQ�Q�UPHUH�DQDO\VH�DI�Y�UNHU�P�P���RJ�GHWWH�

KDU� HYDOXHULQJVJUXSSHQ� LNNH� VHW� VLJ� L� VWDQG� WLO�� 3n� GHQ� DQGHQ� VLGH� KDU� &9ªHUQH� GRJ� JLYHW� HW� JHQHUHOW� LQGWU\N� DI�

XQGHUYLVHUJUXSSHQV�PHJHW�VWRUH�HUIDULQJVJUXQGODJ�
��
�(YDOXHULQJ�DI�IRUVNQLQJHQ�YHG�.XQVWDNDGHPLHWV�$UNLWHNWVNROH������������

�
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0HQV��
�

¨.XQVWQHULVN�XGYLNOLQJVDUEHMGH�EHWHJQHU�SURFHVVHU��GHU�IUD�GHQ�NXQVWQHULVNH�VNDEHQV�HJHW�
VWnVWHG�� Vn� DW� VLJH� ¨LQGHIUD¨� UHIOHNWHUHU� GHQQH� VNDEHQ�� PHG� KHQEOLN� Sn� DW� XGYLNOH� RJ�
NYDOLILFHUH� GHQ�� .XQVWQHULVN� XGYLNOLQJVDUEHMGH� KDU� DOWVn� WLO� IRUPnO� DW� NYDOLILFHUH� GHQ�
NXQVWQHULVNH�SURGXNWLRQ������0HQ�NXQVWQHULVN�XGYLNOLQJVDUEHMGH�HU�LNNH�DI�GHQ�JUXQG�GHW�
VDPPH� VRP� NXQVW�� NXQVW� XGJ�UHV� SULQFLSLHOW� DI� I�UGLJH� Y�UNHU�� PHQV� NXQVWQHULVN�
XGYLNOLQJVDUEHMGH� GRNXPHQWHUHU� VLQH� IRUXGV�WQLQJHU� RJ� UXPPHU� HQ� UHIOHNVLRQ� RYHU� GHQ�
NXQVWQHULVNH�VNDEHOVHVSURFHV�L�DOOH�GHQV�EHVWDQGGHOH¨�
�

������ 'DQPDUNV�'HVLJQVNROH��
'HWWH� DIVQLW� IRNXVHUHU� Sn� HYDOXHULQJVJUXSSHQV� YXUGHULQJ� DI� IRUVNQLQJVSRWHQWLDOHW� Sn� 'DQPDUNV�
'HVLJQVNROH��
�
'DQPDUNV� 'HVLJQVNROH� HU� LNNH� HQ� IRUVNQLQJVLQVWLWXWLRQ� RP� HQG� GHWWH� HU� HW� XGWDOW� �QVNH� DI� IOHUH�
JUXQGH�� 'HQ� IRUVNQLQJ� 'DQPDUNV� 'HVLJQVNROH� NXQQH� W�QNH� VLJ� XGYLNOHW� DGVNLOOHU� VLJ� IUD�
NXQVWQHULVN� XGYLNOLQJVDUEHMGH�� RJ� OLJJHU� SULP�UW� LQGHQIRU� IRUPJLYQLQJ� L� W�W� NRQWDNW� WLO�
PDWHULDOHUQH�� UHIOHNVLRQ� RYHU� GHVLJQYHUGHQHQ�� EHDUEHMGQLQJ� RJ� GRNXPHQWDWLRQ� DI�
KnQGY�UNVP�VVLJH�HUIDULQJHU�VDPW�UHIOHNVLRQHU�RYHU��VWHWLVN�XGYLNOLQJVDUEHMGH���
�
'H� LQGVHQGWH� &9ªHU� GRNXPHQWHUHU� HW� EUHGW� GHVLJQIDJOLJW� HUIDULQJVJUXQGODJ� L� IRUKROG� WLO�
EHVN�IWLJHOVH�� XGVWLOOLQJHU�� SXEOLNDWLRQHU� HWF�� 'HWWH� J�OGHU� VnYHO� JUXSSHQ� DI� IDVWDQVDWWH� VRP�GH�
PDQJH� J�VWH�� RJ� WLPHO�UHUH���� 'HQ� I�OJHQGH� WDEHO� YLVHU� GH� IDVWDQVDWWH� XQGHUYLVHUH� IRUGHOW� Sn�
XGGDQQHOVHVP�VVLJ�EDJJUXQG��'HWWH�NDQ�ELGUDJH� WLO�HQ�EHO\VQLQJ�DI� VNROHQV�IRUVNQLQJVSRWHQWLDOH�
RP�HQG�HQ�PHUH�SU�FLV�YXUGHULQJ�DI�GHWWH�YLOOH�NU�YH�HQ�Q�UPHUH�NYDOLWDWLY�XQGHUV�JHOVH�DI�KYHU�
HQNHO�XQGHUYLVHU���
�
�
�

�
��� ,I�OJH�VHOYHYDOXHULQJVUDSSRUWHQ�YDU�GHU����IDVWDQVDWWH�XQGHUYLVHUH�LQFO��IHP�LQVWLWXWOHGHUH��VHNV�ODERUDWRULHOHGHUH�

VDPW�HQ�NRRUGLQHUHQGH�LQVSHNW�U��PHQV�GHU�YDU�����WLPHO�UHUH�DQVDW�Sn�'DQPDUNV�'HVLJQVNROH�L�������,�DSULO������

KDU�VNROHQ�RSVOnHW�HW�VW�UUH�DQWDO�IDVWH�VWLOOLQJHU�GHU�YLO�NXQQH��QGUH�GHQ�DNWXHOOH�SURILO�EODQGW�XQGHUYLVHUQH�
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7DEHO����
8GGDQQHOVHVEDJJUXQG�IRU�IDVWDQVDWWH�XQGHUYLVHUH���Sn�'DQPDUNV�'HVLJQVNROH��
�

� $QWDO� ��IRUGHOLQJ��DI�����

+nQGY�UNVP�VVLJ�XGGDQQHOVH� �� ����

0HOOHPODQJ�YLGHUHJnHQGH�XGGDQQHOVH�HOOHU�%$� �� ���

$IJDQJ�IUD�GHVLJQVNROH� ��� ����

$IJDQJ�IUD�DUNLWHNWVNROH� ��� ����

$IJDQJ�IUD�.XQVWDNDGHPL�� �� ���

.DQGLGDWJUDG�IUD�DQGHQ�K�MHUH�O�UHDQVWDOW��LQJHQL�UHU�� �� ����

3HUVRQHU�L�DOW��� ��� �����

1RWH����$IJDQJ�IUD�.XQVWDNDGHPL�G�NNHU�RYHU�ELOOHGKXJJHU��RJ�PDOHUXGGDQQHOVHQ�
1RWH� ��� 7R� XQGHUYLVHUH� HU� UHJLVWUHUHW� XQGHU� EnGH� GHVLJQVNROH� RJ� DUNLWHNWVNROH�� 'HUIRU� HU� NRORQQHVXPPHQ�
������
�
�
6RP�GHW�VHV�KDU�NQDS�KDOYGHOHQ�DI�GH�IDVWDQVDWWH�XQGHUYLVHUH�HQ�ODQJ�YLGHUHJnHQGH�XGGDQQHOVH�¥�
W\SLVN�IUD�HQ�DUNLWHNWVNROH��0HQ�JHQHUHOW�VHW�KDU�NXQ�HW�PLQGUHWDO�DI�XQGHUYLVHUQH�XGGDQQHOVHU�HOOHU�
HUIDULQJHU� IUD� LQVWLWXWLRQHU� PHG� IRUVNQLQJ�� 'HWWH� YLVHU� DOW� DQGHW� OLJH� DW� IRUVNQLQJVSRWHQWLDOHW�
IRUPHOW�VHW�Sn�EDJJUXQG�DI�XGGDQQHOVHVEDJJUXQG�HU�VSLQNHOW���
�
(YDOXHULQJVJUXSSHQ� HU� HQLJ� PHG� OHGHOVHQ� Sn� 'DQPDUNV� 'HVLJQVNROH� L� DW� GHW� YLO� WDJH� WLG�� NU�YH�
SHQJH� RJ� RPGLVSRQHULQJ� DI� NU�IWHU� I�U� VNROHQ� YLO� Y�UH� Sn� HW� DNDGHPLVN� IRUVNQLQJVQLYHDX�� )UD�
OHGHOVHQV� VLGH�EOHY�GHW�\GHUOLJHUH� IUHPK�YHW�DW�GHW�HU�Y�VHQWOLJW�DW� VRQGUH�PHOOHP�IRUVNQLQJ�RJ�
NXQVWQHULVN�XGYLNOLQJVDUEHMGH��
�
(QGYLGHUH� YXUGHUHU� HYDOXHULQJVJUXSSHQ� DW� GHU� VRP� IRUXGV�WQLQJ� IRU� DW� NXQQH� EOLYH� HQ��
IRUVNQLQJVLQVWLWXWLRQ� EODQGW� DQGHW� NU�YHV� HQ� G\EHUH� GHVLJQPHWRGLVN� WLOJDQJ� WLO� VWXGLHW� RJ� HW�
EUHGHUH�WY�UIDJOLJW�VDPDUEHMGH��'HVXGHQ�HU�GHU�HU�EHKRY�IRU�DW�XGYLNOH�HW�WY�UIDJOLJW�GHVLJQVSURJ�
RJ�IRU�HW�XGE\JJHW�VDPDUEHMGH�PHG�DQGUH�IRUVNQLQJVLQVWLWXWLRQHU��'HU�ILQGHV�GRJ�DOOHUHGH�L�GDJ�HW�
EHJU�QVHW�� PHQ� SHUVSHNWLYULJW� VDPDUEHMGH� PHG� IOHUH� XGGDQQHOVHVLQVWLWXWLRQHU�� EO�D�� 'DQPDUNV�
7HNQLVNH� 8QLYHUVLWHW� RJ� +DQGHOVK�MVNROHQ� L� .�EHQKDYQ�� 'HW� YLO� KHUXGRYHU� Y�UH� SnNU�YHW� DW�
UHGXFHUH� DQWDOOHW� DI� WLPHO�UHUH� WLO� IRUGHO� IRU� IOHUH� IDVWDQVDWWH� XQGHUYLVHUH� PHG� IRUVNQLQJ� RJ� DW�
IRUHWDJH�HQ�IRUVNQLQJVP�VVLJ�RSNYDOLILFHULQJ�DI�GHW�QXY�UHQGH�SHUVRQDOH��

�
���,QNOXVLY�LQVWLWXWOHGHUH�RJ�ODERUDWRULHOHGHUH��PHQ�HNVNOXVLY�NRRUGLQHUHQGH�LQVSHNW�U��Y�UNVWHGVDVVLVWHQWHU�RJ�HGE�

PHGDUEHMGHUH�



'HVLJQ� ���

(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� VDPDUEHMGHW� PHG� DQGUH� XGGDQQHOVHVLQVWLWXWLRQHU� RJ� PHG�
HUKYHUYVOLYHW� LQWHQVLYHUHV� RJ� DW� HQ� XGYLGHOVH� DI� NRQWDNWIDOGHQ� EnGH� QDWLRQDOW� RJ� LQWHUQDWLRQDOW�
RSSULRULWHUHV�� (QGYLGHUH� Pn� IRUKROGHW� PHOOHP� WLPHO�UHUH� RJ� IDVWDQVDWWH� XQGHUYLVHUH�� VRP� VNDO�
Y�UH�PHG�WLO�DW�WHJQH�GHQ�IUHPWLGLJH�SURILO�IRU�VNROHQ��DINODUHV�XG�IUD�HQ�PHUH�ODQJVLJWHW�VWUDWHJLVN�
SODQ��
�

������ 'HVLJQVNROHQ�L�.ROGLQJ��
'HWWH�DIVQLW�IRNXVHUHU�Sn�HYDOXHULQJVJUXSSHQV�YXUGHULQJ�DI�IRUVNQLQJVSRWHQWLDOHW�Sn�'HVLJQVNROHQ�L�
.ROGLQJ��
�
3n�'HVLJQVNROHQ� L� .ROGLQJ�RSOHYHGH�PDQ�GHW� VRP�HW� SUREOHP�DW�GHU� LNNH� YDU� DIVDW� UHVVRXUFHU� WLO�
V\VWHPDWLVN�GRNXPHQWDWLRQ�DI�GHQ�KnQGY�UNVP�VVLJH�YLGHQ��+HUWLO�NRPPHU�DW�GHU�PDQJOHGH�WLG�
WLO�NRPSHWHQFHXGYLNOLQJ��%HJJH�SUREOHPHU�YLOOH�HQ�DOORNHULQJ�DI�IRUVNQLQJVUHVVRXUFHU�SULQFLSLHOW�VHW�
NXQQH�PHGYLUNH�WLO�DW�O�VH��'HU�HU�GRJ�DOOHUHGH�L�HW�YLVW�RPIDQJ�WDJHW�LQLWLDWLYHU�WLO�VDPDUEHMGH�PHG�
HNVWHUQH�SDUWHU�RPNULQJ�IRUVNQLQJVSURMHNWHU��EODQGW�DQGHW�VDPDUEHMGHU�VNROHQ�PHG�$UNLWHNWVNROHQ�
L�$DUKXV��cUKXV�8QLYHUVLWHW��6\GGDQVN�8QLYHUVLWHW�RJ�'DQPDUNV�7HNQLVNH�8QLYHUVLWHW��
�
'H� LQGVHQGWH� &9ªHU� GRNXPHQWHUHU� HW� EUHGW� GHVLJQIDJOLJW� HUIDULQJVJUXQGODJ� L� IRUKROG� WLO�
EHVN�IWLJHOVH�� XGVWLOOLQJHU�� SXEOLNDWLRQHU� HWF�� 'HWWH� J�OGHU� VnYHO� GH� IDVWDQVDWWH� VRP� GH� PDQJH�
J�VWH�� RJ� WLPHO�UHUH�� 'HQ� I�OJHQGH� WDEHO� YLVHU� HW� XGVQLW� DI� EnGH� IDVWDQVDWWH� RJ� HNVWHUQH�
XQGHUYLVHUH� IRUGHOW� Sn� XGGDQQHOVHVP�VVLJ� EDJJUXQG�� *UXSSHQ� DI� HNVWHUQH� XQGHUYLVHUH� HU�
PHGWDJHW� LGHW� DQWDOOHW� DI� IDVWDQVDWWH� XQGHUYLVHUH� HU�PHJHW� OLOOH� L� IRUKROG� WLO� VWXGHQWHUEHVWDQGHQ��
7DEHOOHQ� NDQ� ELGUDJH� WLO� DIG�NQLQJHQ� DI� VNROHQV� IRUVNQLQJVSRWHQWLDOH� RP� HQG� HQ� PHUH� SU�FLV�
YXUGHULQJ�DI�GHWWH�YLOOH�NU�YH�HQ�Q�UPHUH�NYDOLWDWLY�XQGHUV�JHOVH�DI�KYHU�HQNHO�XQGHUYLVHU���
�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

7DEHO���
2YHUVLJW�RYHU�IDVWDQVDWWH�RJ�HNVWHUQH�XQGHUYLVHUHV�XGGDQQHOVHVEDJJUXQG����
�

� )DVWDQVDWWH� (NVWHUQH�
� $QWDO� ��IRUGHOLQJ� $QWDO� ��IRUGHOLQJ�

+nQGY�UNVP�VVLJ�XGGDQQHOVH� �� ���� �� ���

0HOOHPODQJ�YLGHUHJnHQGH�XGGDQQHOVH� �� ���� �� ���

$IJDQJ�IUD�GHVLJQVNROH� �� ���� ��� ����

$IJDQJ�IUD�DUNLWHNWVNROH� � � �� ���

$IJDQJ�IUD�.XQVWDNDGHPL�� � � �� ����

.DQGLGDWJUDG�IUD�DQGHQ�K�MHUH�O�UHDQVWDOW� � � �� ���

,�DOW��� ��� ����� ��� �����

1RWH����$IJDQJ�IUD�.XQVWDNDGHPL�G�NNHU�RYHU�ELOOHGKXJJHU��RJ�PDOHUXGGDQQHOVHQ�

1RWH����'D�IOHUH�DI�XQGHUYLVHUQH�KDU�PHUH�pQG�HQ�XGGDQQHOVH�HU�GLVVH�UHJLVWUHUHW�XQGHU�IOHUH�NDWHJRULHU��GHUIRU�HU�GH�

DEVROXWWH� WDO� L� GHQQH� U�NNH� DQWDOOHW� DI� XQGHUYLVHUH� RJ� LNNH� VXPPHQ� DI� RYHQVWnHQGH� NRORQQHU�� )�HNV�� HU� GH� ���

IDVWDQVDWWH�NDWHJRULVHUHW��L�DOW����JDQJH��3URFHQWWDOOHQH�HU�L�SURFHQW�DI�DQWDO�XQGHUYLVHUH�GYV��KKY�����RJ����

�
�
6RP�GHW�VHV�DI�WDEHOOHQ�HU�JUXSSHQ�DI�XQGHUYLVHUH���IRU�Vn�YLGW�DW�XGVQLWWHW�HU�UHSU�VHQWDWLYW���NXQ�L�
PHJHW�EHJU�QVHW�RPIDQJ�XGGDQQHW�Sn� IRUVNQLQJVEDVHUHGH�XGGDQQHOVHVLQVWLWXWLRQHU�� �'HWWH�YLVHU�
DOW�DQGHW�OLJH�DW�IRUVNQLQJVSRWHQWLDOHW�IRUPHOW�VHW�Sn�EDJJUXQG�DI�XGGDQQHOVHVEDJJUXQG�HU�PHJHW�
VSLQNHOW����
�
3n� 'HVLJQVNROHQ� L� .ROGLQJ� Vn� OHGHOVHQ� IRUVNQLQJ� VRP� Q�GYHQGLJ� IRU� XGYLNOLQJHQ� DI� IDJHW� PHG�
V�UOLJW� KHQEOLN� Sn� WHRULGDQQHOVH�� GRNXPHQWDWLRQ� RJ� XGYLNOLQJ� L� WLONQ\WQLQJ� WLO� KnQGY�UN� RJ�
PDWHULDOHU��0DQ�VDYQHGH�GLVNXVVLRQHU�DI�GHVLJQEHJUHEHW�VDPW�IRUKROGHW�PHOOHP�WHRUL�RJ�KnQGY�UN�
LGHW�PDQ�GRJ��QVNHU�DW�IDVWKROGH�VNROHQV�KnQGY�UNV��RJ�PDWHULDOHEDVHUHGH�IXQGDPHQW���
�
'HW� HU� HYDOXHULQJVJUXSSHQV� RSIDWWHOVH� DW� GH� LQGOHGWH� VDPDUEHMGHU� PHG� GH� Q�YQWH�
IRUVNQLQJVLQVWLWXWLRQHU� HU� ORYHQGH� RJ� SHUVSHNWLYULJH�� PHQ� GH� VDPPH� IRUKROG� VRP� Q�YQW� XQGHU�
'DQPDUNV� 'HVLJQVNROH� J�U� VLJ� OLJHOHGHV� J�OGHQGH� IRU� 'HVLJQVNROHQ� L� .ROGLQJ� I�U� HQ� HJHQWOLJ�
IRUVNQLQJVVWUDWHJL�� VRP� OHG� L� VNROHQV� RYHURUGQHGH� VWUDWHJL�� YLO� NXQQH� XGDUEHMGHV�� 'HW� HU� GRJ�
HYDOXHULQJVJUXSSHQV�RSIDWWHOVH�DW�'HVLJQVNROHQ�L�.ROGLQJ�KDU�JRGH�XGYLNOLQJVPXOLJKHGHU��
�

�
���7DEHOOHQ�RPIDWWHU�L�DOW����DQVDWWH�XG�DI�L�DOW�����PXOLJH�



'HVLJQ� ���

(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� VDPDUEHMGHW� PHG� DQGUH� XGGDQQHOVHVLQVWLWXWLRQHU� RJ� PHG�
HUKYHUYVOLYHW� LQWHQVLYHUHV� RJ� DW� HQ� XGYLGHOVH� DI� NRQWDNWIODGHQ� EnGH� QDWLRQDOW� RJ� LQWHUQDWLRQDOW�
RSSULRULWHUHV��(QGYLGHUH�Pn�IRUKROGHW�PHOOHP�IDVWDQVDWWH�RJ�HNVWHUQH�XQGHUYLVHUH��VRP�VNDO�Y�UH�
PHG�WLO�DW�WHJQH�GHQ�IUHPWLGLJH�SURILO�IRU�VNROHQ��DINODUHV�XG�IUD�HQ�PHUH�ODQJVLJWHW�VWUDWHJLVN�SODQ�
KYRU�DQGHOHQ�DI�IDVWDQVDWWH�XQGHUYLVHUH��JHV��
�

������ $UNLWHNWVNROHQ�L�$DUKXV�
'HWWH�DIVQLW�EHO\VHU�IRUKROG�YHGU�UHQGH�IRUVNQLQJHQ�Sn�$UNLWHNWVNROHQ�L�$DUKXV���
�
$UNLWHNWVNROHQ� L� $DUKXV� HU� HQ� IRUVNQLQJVLQVWLWXWLRQ���PHG� IRU� WLGHQ����SK�G�HUH� KHUDI� �� LQGHQIRU�
GHVLJQRPUnGHW�� $I� GH� IHP� YLO� GH� WUH� Y�UH� LQGHQIRU� 'DQVN� &HQWHU� IRU� ,QWHJUHUHW� 'HVLJQ��� PHG�
I�OJHQGH�IRUVNQLQJVRPUnGHU��
�

• ,QIRUPDWLRQVWHNQRORJL�VRP�IRUPJHQHUHUHQGH�Y�UNW�M�L�LQWHJUHUHGH�GHVLJQSURFHVVHU�
• 'HVLJQWHRUL�RJ�LQWHJUHUHGH�GHVLJQSURFHVVHU�
• )RUPSRWHQWLDOHW�L�Q\�EHWRQWHNQRORJL�
�
(QGYLGHUH�KDU�$UNLWHNWVNROHQ�L�$DUKXV�I�OJHQGH�WR�SK�G��SURMHNWHU�LQGHQIRU�GHVLJQRPUnGHW��

• 'HW�PXOWLIXQNWLRQHOOH�N�NNHQ�
• 0DWHULDOH��NRQVWUXNWLRQ��IRUP�
�
$UNLWHNWVNROHQ� L�$DUKXV�KDU�KDIW� OHW� YHG�DW� UHNUXWWHUH�NYDOLILFHUHGH�DQV�JHUH��6nOHGHV�YDU�GHU�YHG�
RSVODJ�L�RNW�������L�DOW����DQV�JHUH�WLO�HW�HQNHOW�SK�G��VWLSHQGLDW��KHUDI�WR�XGO�QGLQJH��6RP�PDQ�
VNULYHU� L� VHOYHYDOXHULQJVUDSSRUWHQ� HU� VNROHQV� SUREOHP� ¨LNNH� DW� UHNUXWWHUH� WLO� RSVOnHGH� SK�G��
VWLSHQGLHU��PHQ�DW�VNDIIH�VWLSHQGLHU�QRN�WLO�GH�SRWHQWLHOOH�DQV�JHUH�¨�
�
0HG� GHW� JHQHUDWLRQVVNLIWH� VRP� HU� Sn� YHM� YLO� GHU� VNH� HQ� VW\UNHOVH� DI� IRUVNQLQJVSRWHQWLDOHW� L� GHW�
RPIDQJ�GH�Q\DQVDWWH�YLO�KDYH�IRUVNQLQJVHUIDULQJ�IUD�GHUHV�SK�G��XGGDQQHOVH��
�
3n� $UNLWHNWVNROHQ� L� $DUKXV� VNHOQHU� PDQ� HNVSOLFLW� PHOOHP� XQGHUYLVQLQJ�� DUNLWHNWRQLVN�
XGYLNOLQJVDUEHMGH�RJ�IRUVNQLQJ��KYRU�IRUVNQLQJHQ�VNDO�NXQQH�OHYH�RS�WLO�DOPLQGHOLJH�IRUVNQLQJVNUDY��

�
��� $I� NRPPLVVRULHW� IUHPJnU� GHW� DW� GHQQH� HYDOXHULQJ� VNDO� ¨DIG�NNH� L� KYLONHW� RPIDQJ� VNROHUQH� KDU� HW�

IRUVNQLQJVSRWHQWLDOH¨���)RU�Vn�YLGW�DW�$UNLWHNWVNROHQ�L�$DUKXV�HU�HQ�IRUVNQLQJVLQVWLWXWLRQ�HU�YL�LNNH�JnHW�Q�UPHUH�LQG�

Sn�GHWWH�IRUKROG�IRU�GHQQH�VNROHV�YHGNRPPHQGH�
���7LONQ\WWHW�VDPPH�FHQWHU�HU�GHU�DIVDW�OLJHOHGHV�WUH�SK�G��VWXGHUHQGH�YHG�$DOERUJ�8QLYHUVLWHW��



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

PHQV�XGYLNOLQJVDUEHMGHW�L�K�MHUH�JUDG�KDQGOHU�RP�DW�ILQGH�LQGLYLGXHOOH�IRUPXGWU\N��8QGHUYLVHUQH�HU�
IRUSOLJWHW�WLO�DW�XGYLNOH�GHUHV�XQGHUYLVQLQJ�LQGHQIRU�GHQ�WLG�GHU�V�WWHV�DI�WLO�XQGHUYLVQLQJ��RJ�GHWWH�
IDOGHU�VnOHGHV�LNNH�LQG�XQGHU�KYHUNHQ�IRUVNQLQJ�HOOHU�XGYLNOLQJ��+YLV�HQ�XQGHUYLVHU��QVNHU�DW�IRUVNH�
NDQ� GHQ� SnJ�OGHQGH� XQGHUYLVHU� DQV�JH� $UNLWHNWVNROHQ� L� $DUKXV� RP� UHVVRXUFHU� WLO� GHWWH�� 'HU� HU�
VnOHGHV�LNNH�WDOH�RP�HQ�LQGLYLGXHO�IRUVNQLQJVIRUSOLJWHOVH���
�
'D� IRUVNQLQJHQ� LQGHQIRU� GHVLJQRPUnGHW� KDU� HW� EHJU�QVHW� RPIDQJ� RJ� GD� HQ� UHODWLY� VWRU� GHO� DI�
XQGHUYLVQLQJHQ� YDUHWDJHV� DI� HNVWHUQH� XQGHUYLVHUH� XGHQ� IRUVNQLQJ�� Pn� PDQ� JHQHUHOW� VLJH� DW�
XQGHUYLVQLQJHQ� Sn� GHVLJQDIGHOLQJHUQH� Sn� $UNLWHNWVNROHQ� L� $DUKXV� LNNH� HU� IRUVNQLQJVEDVHUHW��
/HGHOVHQ� Sn�$UNLWHNWVNROHQ� L�$DUKXV� IRUNODUHGH� HYDOXHULQJVJUXSSHQ�XQGHU� EHV�JHW� DW� VNROHQ� VWnU�
PLGW� L� HW� SDUDGLJPHVNLIW� PHG� GHW� SHUVSHNWLY� DW� IRUVNQLQJHQ� L� K�MHUH� JUDG� VNDO� LQWHJUHUHV� L�
XGGDQQHOVHQ��0HQ�GHWWH�NU�YHU�VnYHO�UHVVRXUFHU�VRP�Q\H�O�UHUNU�IWHU�����
�

������ .XQVWDNDGHPLHWV�$UNLWHNWVNROH��
'HWWH�DIVQLW�EHO\VHU�IRUKROG�YHGU�UHQGH�IRUVNQLQJHQ�Sn�.XQVWDNDGHPLHWV�$UNLWHNWVNROH���
�
.XQVWDNDGHPLHWV� $UNLWHNWVNROH� HU� HQ� IRUVNQLQJVLQVWLWXWLRQ��� PHG� IRU� WLGHQ� ��� SK�G�� VWXGHUHQGH�
KYRUDI�IOHUH�DUEHMGHU�PHG�SURMHNWHU�PHG�GHVLJQP�VVLJH�DVSHNWHU��'HU�HU�IUD�RJ�PHG�GHQ����MDQXDU�
����� LQGVNUHYHW� HQ� HQNHOW� IRUVNHUVWXGHUHQGH� YHG� ,QVWLWXW� IRU� 'HVLJQ�� ,I�OJH�
VHOYHYDOXHULQJVUDSSRUWHQ� HU� GHW� HW� Sn� VNROHQ� HUNHQGW� SUREOHP� DW� GHW� HU� YDQVNHOLJW� DW� UHNUXWWHUH�
IRUVNHUVWXGHUHQGH���� RJ�PDQ� RSIDWWHU� GHW� LNNH� VRP� HW� XGWU\N� IRU� HQ�PDQJOHQGH� SULRULWHULQJ� IUD�
VNROHQV� VLGH��PHQ�PnVNH�VRP�HW�XGWU\N� IRU�DW�¨VWLOOLQJHU� L�HUKYHUYHW� IUHP�IRU�HQ�WUHnULJ� WHRUHWLVN�
XGGDQQHOVH� PHG� HQ� EHVNHGHQ� DIO�QQLQJ¨� HU� PHUH� DWWUDNWLYH� IRU� SRWHQWLHOOH� DQV�JHUH�� 3K�G��
VWXGHUHQGH�UHNUXWWHUHV�JHQQHP�IDJSUHVVHQ��PHQV�PDQ�LNNH�KDU�EHQ\WWHW�VLJ�DI�PXOLJKHGHQ�IRU�DW�
UHNUXWWHUH�NDQGLGDWVWXGHUHQGH�GLUHNWH�Sn�VNROHQ��
�
(YDOXHULQJVJUXSSHQ� DQEHIDOHU� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� DW� SULRULWHUHU� LQGVDWVHQ� IRU� DW�
WLOWU�NNH�SK�G��VWXGHUHQGH�LQGHQIRU�GHVLJQRPUnGHW�K�MHUH��
�

�
���$I�NRPPLVVRULHW�IUHPJnU�GHW�DW�GHQQH�HYDOXHULQJ�VNDO�¨DIG�NNH�L�KYLONHW�RPIDQJ�VNROHUQH�KDU�HW�IRUVNQLQJVSRWHQWLDOH¨���

�)RU� Vn� YLGW� DW� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� HU� HQ� IRUVNQLQJVLQVWLWXWLRQ� HU� YL� LNNH� JnHW� Q�UPHUH� LQG� Sn� GHWWH�

IRUKROG�IRU�GHQQH�VNROHV�YHGNRPPHQGH��'HU�KHQYLVHV� L��YULJW�WLO�HYDOXHULQJHQ�DI�IRUVNQLQJHQ�Sn�.XQVWDNDGHPLHWV�

$UNLWHNWVNROH����������IUD�PDUWV���������
���'HU�YDU�VnOHGHV�NXQ�WUH�DQV�JHUH�WLO�Q�YQWH�RSVODJ�WLO�HQ�SK�G��XGGDQQHOVH�Sn�GHVLJQRPUnGHW�



'HVLJQ� ���

,I�OJH� OHGHOVHQ� YDU� HW� DI� DUJXPHQWHUQH� IRU� DW�Jn�RYHU� WLO� GHQ�Q\H�VWUXNWXU�PHG�HQ�RSVSOLWQLQJ�DI�
XQGHUYLVQLQJ� RJ� IRUVNQLQJ��� DW� JLYH� UXP� IRU� IRUVNQLQJHQ�� LGHW� GH� JDPOH� LQVWLWXWWHU� EnGH� KDYGH�
DQVYDUHW� IRU� IRUVNQLQJHQ�RJ�XQGHUYLVQLQJHQ�KYLONHW�JLN�XGRYHU� IRUVNQLQJHQ��/HGHOVHQ�JDY� L��YULJW�
XQGHU� EHV�JHW� XGWU\N� IRU� DW� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� YDU� nEHQ� RYHUIRU�PXOLJKHGHQ� DI� � HW�
VDPDUEHMGH�PHG�'DQPDUNV�'HVLJQVNROH�KYLV�GHQQH�VNXOOH�SULRULWHUH�IRUVNQLQJ�K�MHUH��
�

������ *ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP��
(YDOXHULQJVJUXSSHQ� YXUGHUHU� DW� GHU� Sn� GHW� IRUHOLJJHQGH� JUXQGODJ� LNNH� HU� EDVLV� IRU� HWDEOHULQJ� DI�
IRUVNQLQJ� Sn� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP�� 6nIUHPW� GHU� Sn� *ODV�� RJ� .HUDPLNVNROHQ� VNDO�
HWDEOHUHV� HW� IRUVNQLQJVSRWHQWLDOH�� YLO� GHU� VNXOOH� DQV�WWHV� IRUVNHUH� RJ� �QGUHV� Y�VHQWOLJW� L�
XGGDQQHOVHQV�LQGKROG�RJ�IRUP���
�

������ *HQHUHOOH�YXUGHULQJHU�RJ�DQEHIDOLQJHU�YHGU��IRUVNQLQJ�Sn�GHVLJQ�XGGDQQHOVHUQH��
0HJHW�DI�GHQ�WHRUL�VRP�GHU� L�GDJ�XQGHUYLVHV�L�Sn�GHVLJQXGGDQQHOVHUQH�KDQGOHU�RP�NXQVWKLVWRULH��
PDWHULDOHNXQGVNDE� RJ� OLJQHQGH� VDPW� IRU� DUNLWHNWXGGDQQHOVHUQHV� YHGNRPPHQGH� DUNLWHNWXUWHRUL��
'HVXGHQ�ILQGHV�GHU�PHUH�DOPHQH�UHIOHNVLRQHU�RYHU�SUDNWLVNH�HUIDULQJHU��0HQ�GHU�V\QHV�DW�Y�UH�HW�
VWRUW�XG�NNHW�EHKRY�IRU�DW�XGYLNOH�HQ�RPUnGHVSHFLILN�IRUVNQLQJ�RJ�WHRULGDQQHOVH�VRP�JnU�PHUH�L�
G\EGHQ� IRU� GHUYHG� DW� NXQQH� IRUVWn� GHVLJQSURFHVVHQV� JUXQGO�JJHQGH� PHWRGLN� RJ� SUDNVLV�� ,NNH�
PLQGVW� L� EHWUDJWQLQJ� DI� GHQ� KXUWLJH� IRUDQGULQJVSURFHV� PHG� KHQV\Q� WLO� GH� VDPIXQGVP�VVLJH�
IRUYHQWQLQJHU�WLO�GHVLJQHUQHV�NRPSHWHQFHU���
�
6nIUHPW� GHVLJQXGGDQQHOVHUQH� EOHY� IRUVNQLQJVEDVHUHGH� YLOOH� GHW� Y�UH� Q�GYHQGLJW� DW� VLNUH� GHQ�
Q�GYHQGLJH� EDODQFH� PHOOHP� LQG�YHOVHQ� DI� WHNQLNNHU�� PDWHULDOHNHQGVNDE� RJ� HQ� PHWRGLVN� RJ�
WHRUHWLVN�LQGVLJW���
�
,I�OJH� VHOYHYDOXHULQJVUDSSRUWHUQH�HU�GHU� DOOHUHGH�Sn�GH� WR�GHVLJQVNROHU�DQVDWVHU� WLO� HW� VDPDUEHMGH�
PHOOHP� GHVLJQVNROHUQH� RJ� DQGUH� XGGDQQHOVHVLQVWLWXWLRQHU� L� 'DQPDUN�� 'HW� IUHPJnU� GRJ� RJVn� DW�
GHWWH�L�PLQGUH�JUDG�HU�WLOI�OGHW�L�IRUKROG�WLO�DUNLWHNWVNROHUQH��
�
'HW� DQEHIDOHV� GHUIRU� DW� GHVLJQVNROHUQH� XGYLNOHU� HW� IRUVNQLQJVSRWHQWLDOH� KHUXQGHU� XGDUEHMGHU�
VWUDWHJLHU� IRU� UHNUXWWHULQJ� DI� IRUVNHUH� L� VDPDUEHMGH� PHG� VnYHO� DUNLWHNWVNROHUQH� VRP� DQGUH�
XGGDQQHOVHVLQVWLWXWLRQHU� L� 'DQPDUN�� /LJHOHGHV� VNDO� HW� HJHQWOLJW� IRUVNQLQJVPLOM��Sn�GHVLJQVNROHUQH�
RSE\JJHV� EDVHUHW� Sn� VnYHO� HJQH�� IRUXGV�WQLQJHU� VRP� HNVWHUQH� VDPDUEHMGVSDUWHUV� HUIDULQJHU�� 'H�

�
��8QGHUYLVQLQJHQ� HU� RUJDQLVHUHW� L� ��� VWXGLHDIGHOLQJHU� RJ� IRUVNQLQJHQ� L� �� LQVWLWXWWHU�� -I�� RJVn� DIVQLW� ���� RP�

PnOV�WQLQJHU��IDJOLJW�LQGKROG�RJ�VWUXNWXU�
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DQV�WWHOVHV��RJ�UHVVRXUFHP�VVLJH�IRUXGV�WQLQJHU�IRU�HWDEOHULQJHQ�DI�HW�IRUVNQLQJVSRWHQWLDOH�RJ��
PLOM��Pn�DIWDOHV�PHOOHP�.XOWXUPLQLVWHULHW�RJ�GH�HQNHOWH�VNROHU��
�
(YDOXHULQJVJUXSSHQ��QVNHU� DW�SRLQWHUHU� YLJWLJKHGHQ�DI� DW� VDPDUEHMGHW�PHOOHP�GHVLJQVNROHUQH�RJ�
DUNLWHNWVNROHUQH�HU�GREEHOWVLGHW��KYRU�VDPDUEHMGHW�XGYLNOHV�VnOHGHV�DW�GHVLJQVNROHUQH�L�K�MHUH�JUDG�
NQ\WWHV� WLO� IRUVNQLQJVPLOM�HUQH� Sn� DUNLWHNWXGGDQQHOVHUQH�� VNDO� VNROHUQH� OLJHOHGHV� L� K�MHUH� JUDG�
VDPDUEHMGH�RP�GH�Y�UNVWHGV��RJ�KnQGY�UNVP�VVLJH�DVSHNWHU�L�GHVLJQXGGDQQHOVHQ���
�
(YDOXHULQJVJUXSSHQ�DQEHIDOHU�DW�GHU�HWDEOHUHV�HW�ODQGVG�NNHQGH�IRUVNQLQJVXGYDOJ��PHG�PLGOHU�IUD�
.XOWXUPLQLVWHULHW�� GHU� KDU� WLO� RSJDYH� DW� IRUGHOH� IRUVNQLQJVPLGOHU� HIWHU� NRQNUHWH� DQV�JQLQJHU� IUD�
GHVLJQXGGDQQHOVHUQH�� +HQVLJWHQ� PHG� HQ� VnGDQ� RUGQLQJ� HU� DW� K�YH� GHW� JHQHUHOOH� QLYHDX� IRU�
IRUVNQLQJ� LQGHQIRU� GHVLJQIDJHW� L� DOPLQGHOLJKHG� RJ� L� V�UGHOHVKHG� DW� IRUEHGUH� JUXQGODJHW� IRU� DW�
J�UH�GHVLJQVNROHUQH�WLO�IRUVNQLQJVLQVWLWXWLRQHU��(YDOXHULQJVJUXSSHQ�VHU�VDPWLGLJ�IRUVNQLQJVXGYDOJHW�
VRP� HW� QDWXUOLJW� RPGUHMQLQJVSXQNW� IRU� HW� �JHW� VDPDUEHMGH� PHOOHP� GHVLJQXGGDQQHOVHUQH� L�
'DQPDUN��$I�KHQV\Q�WLO�VDPDUEHMGHW�PHOOHP�DUNLWHNWVNROHUQH�RJ�GHVLJQVNROHUQH�E�U�PLGOHUQH�WLO�HW�
VnGDQW� IRUVNQLQJVXGYDOJ� LNNH� WLOYHMHEULQJHV� YHG�DW�EHVN�UH�GHQ�QXY�UHQGH� IRUVNQLQJVEHYLOOLQJ� WLO�
DUNLWHNWVNROHUQH��
�
�

���� 7LWXODWXU�
.DQGLGDWHUQH� IUD� DUNLWHNWXGGDQQHOVHUQH� RSQnU� WLWOHQ� &DQG�� $UFK�� 7LWOHQ� JLYHU� UHW� WLO� EHWHJQHOVHQ�
DUNLWHNW� PDD�� VRP� HU� HQ� EHVN\WWHW� WLWHO� GHU� XGVWHGHV� YHG� PHGOHPVNDE� DI� 'DQVNH� $UNLWHNWHUV�
/DQGVIRUEXQG�� 6WXGHUHQGH� IUD� GHVLJQOLQLHUQH� NDQ� HIWHU� DQPRGQLQJ� RJ� YXUGHULQJ� NDOGH� VLJ�0''�
VRP�EHW\GHU�0HGOHP�DI�'DQVNH�'HVLJQHUH��7LWOHQ�&DQG��$UFK��HU�DQHUNHQGW��RP�HQG�GHQ�NDQ�JLYH�
DQOHGQLQJ�WLO�SUREOHPHU�PHG�DQHUNHQGHOVH�L�XGODQGHW��LNNH�PLQGVW�L�86$��KYRU�PDQ�NDQ�EOLYH�P�GW�
PHG�NUDY�RP�GRNXPHQWDWLRQ�IRU�XGGDQQHOVHQV�LQGKROG�����
�
'LPLWWHQGHU� IUD�GHVLJQVNROHUQH�NDOGHV�GHVLJQHUH�HOOHU�HYW��NXQVWKnQGY�UNHUH��PHQ�GD�GHU� LNNH�HU�
WDOH� RP� EHVN\WWHGH� WLWOHU�� KDU� GH� NXQ� HQ� EHJU�QVHW� LQIRUPDWLRQVY�UGL�� 'HWWH� NDQ� LV�U� Y�UH� HW�
SUREOHP�L�IRUKROG�WLO�VDPPHQOLJQHOLJKHGHQ�PHG�XGGDQQHOVHU�L�XGODQGHW�KYRU�PDQ�NDQ�RSQn�WLWOHQ�
0$� L�GHVLJQ�HOOHU� NDQ�P�GH�GH�PHUH� VSHFLILNNH�EHWHJQHOVHU� VRP� I�HNV��*UDSKLF�'HVLJQHU��7H[WLOH�
'HVLJQHU�RJ�OLJQHQGH���
�
'HW�DQEHIDOHV�DW�GHU�DUEHMGHV�KHQ�LPRG�DW�LQGI�UH�HQ�DQHUNHQGW�JUDG�HIWHU�IHP�nUV�XGGDQQHOVH�Sn�
GHVLJQVNROHUQH� WLWXOHUHW� VRP�0$� L�'HVLJQ��'HWWH�Pn�VNH�SDUDOOHOW�PHG�DW�GHVLJQVNROHUQH�XGYLNOHU�
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GHUHV� IRUXGV�WQLQJHU� IRU� DW� RSE\JJH� HW� E�UHG\JWLJW� IRUVNQLQJVPLOM�� RJ� XGDUEHMGHU� HQ� HJHQWOLJ�
IRUVNQLQJVVWUDWHJL��
�
�

���� 0nOV�WQLQJHU��IDJOLJW�LQGKROG�RJ�VWUXNWXU��
'HWWH� NDSLWHO� HU� VWUXNWXUHUHW� VnOHGHV� DW� GHU� IRU� KYHU� DI� GH� IHP� XGGDQQHOVHVLQVWLWXWLRQHU� I�UVW� YLO�
EOLYH� IRNXVHUHW� Sn�PnOV�WQLQJHU�� GHUQ�VW� Sn� GHW� IDJOLJH� LQGKROG� RJ� WLO� VLGVW� Sn� XGGDQQHOVHUQHV�
VWUXNWXU���
�

������ 'DQPDUNV�'HVLJQVNROH��
'HWWH�DIVQLW�YLO�I�UVW�IRNXVHUH�Sn�GH�IRUPXOHUHGH�PnOV�WQLQJHU��GHUQ�VW�Sn�GHW�IDJOLJH�LQGKROG�IRU�
WLO�VLGVW�DW�IRNXVHUH�Sn�XGGDQQHOVHUQHV�VWUXNWXU��

��������0nOV�WQLQJ�

'HQ�RYHURUGQHGH�PnOV�WQLQJ�IRU�'DQPDUNV�'HVLJQVNROH�HU�EHVNUHYHW�L�VWXGLHRUGQLQJHQ�GHU�WLOOLJH�
DQJLYHU�RYHURUGQHGH�PnO� IRU�KHQKROGVYLV�EDVLVVWXGLHW�RJ� LQVWLWXWVWXGLHUQH�� ,� VWXGLHKnQGERJHQ�KDU�
GH� HQNHOWH� LQVWLWXWWHUV� IDJRPUnGHU� IRUPXOHUHW� GHWDOMHUHGH� RJ� XGI�UOLJH� PnOV�WQLQJHU� IRU� GHW�
NRQNUHWH� XQGHUYLVQLQJVIRUO�E� Sn� KYHUW� VHPHVWHU� RJ� PHUH� JHQHUHOOH� PnOV�WQLQJHU� IRU� VHOYH�
VHPHVWHUHW���
�
�
�
'DQPDUNV�'HVLJQVNROH�KDU�VRP�RYHURUGQHW�PnOV�WQLQJ�
�
¨8GGDQQHOVHQV�IRUPnO�HU�DW�JLYH�GH�VWXGHUHQGH�NYDOLILNDWLRQHU�LQGHQ�IRU�GHVLJQRPUnGHUQH�UXP��
SURGXNW�RJ�NRPPXQLNDWLRQ�PHG�KHQEOLN�Sn�SURIHVVLRQHO�EHVN�IWLJHOVH�LQGHQIRU�GLVVH�RPUnGHU��
*HQQHP�XGGDQQHOVHQ�V�JHU�VNROHQ��XG�IUD�HQ�KHOKHGVEHWUDJWQLQJ�DW�JLYH�GH�Q�GYHQGLJH�
�VWHWLVNH��HWLVNH��WHNQLVNH�RJ�DQDO\WLVNH�IRUXGV�WQLQJHU�DW�NXQQH�O�VH�GHVLJQRSJDYHU�Sn�HW�
NXQVWQHULVN�YLGHQVNDEHOLJW�RJ�KXPDQLVWLVN�JUXQGODJ��
�
'HVXGHQ�KDU�'DQPDUNV�'HVLJQVNROH�VRP�YLGHUHJnHQGH�XGGDQQHOVH�WLO�RSJDYH�DW�IUHPPH�XGYLNOLQJ�
RJ�IRUVNQLQJ�LQGHQ�IRU�GHVLJQ¨��
� � � � �����������������6WXGLHRUGQLQJ�����������
�
�
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/LJHOHGHV� KDU� 'DQPDUNV� 'HVLJQVNROH� L� ����� XGDUEHMGHW� HW� FXUULFXOXP� GHU� EHVNULYHU� GHOV� GH�
JHQHUHOOH� PnO� IRU� XGGDQQHOVHUQH� GHOV� GH� HQNHOWH� PnOV�WQLQJHU� IRU� KYHUW� VHPHVWHU� LQGHQIRU� GH�
HQNHOWH�IDJRPUnGHU��)RUPnOHW�PHG�FXUULFXOXP�HU�DW�VNDEH�HW�I�OOHV�XQGHUYLVQLQJVJUXQGODJ�IRU�DOOH�
VWXGHUHQGH�Sn�HQ�nUJDQJ���XDQVHW� IDJOLJW� UHWQLQJ���IRU�VnOHGHV�DW�NXQQH�JLYH�EHGUH�PXOLJKHG�IRU�
WY�UJnHQGH�VDPDUEHMGHU��
�
'HW� HU� LQGWU\NNHW� DW� IRUPXOHULQJHUQH� DI� PnOV�WQLQJHUQH�� VnYHO� GH� RYHURUGQHGH� IRU� VHOYH�
XGGDQQHOVHQ�� EDVLV�� RJ� LQVWLWXWVWXGLHUQH� VRP�GH�PHUH� VSHFLILNNH� GHOPnOV�WQLQJHU� IRU� GH� HQNHOWH�
VHPHVWUH�RJ�SURMHNWHU�NXUVHU��JLYHU�GHQ�VWXGHUHQGH�HQ�PHJHW�JRG�RJ�JUXQGLJ�LQGI�UHOVH�L�IRUPnOHW�
PHG�VWXGLHW�EnGH�Sn�GHW�RYHURUGQHGH�QLYHDX�RJ�L�IRUKROG�WLO�XGDUEHMGHOVHQ�DI�GHW��HQNHOWH�SURMHNW���
�
�
�
(NVHPSOHU�Sn�LQVWLWXW��RJ�SURMHNWPnOV�WQLQJHU�
�
0nOV�WQLQJ�IRU�,QVWLWXW�IRU�9LVXHO�.RPPXQLNDWLRQ�
¨�*HQQHP�XGGDQQHOVHQ�����LQWURGXFHUHV�GH�VWXGHUHQGH�WLO�FRPSXWHUWHNQRORJL������
(VVHQVHQ� L� XGGDQQHOVHQ� HU� NRPPXQLNDWLRQ� �� IRU� RV� LV�U� GHQ� YLVXHOOH� NRPPXQLNDWLRQ� JHQQHP�
ELOOHGHW� RJ� VNULIWHQ�� 'HW� HU� YLJWLJW� DW� XQGHUVWUHJH� Y�UGLHQ� DI� GHQ� RULJLQDOH� LGp� �� DI�
NRPPXQLNDWLRQVGHVLJQ�PHG�HW�PHQLQJVI\OGW�LQGKROG�Vn�GHW�LNNH�NXQ�EOLYHU�RYHUIODGH�RJ�VWLO��'HW�HU�
GHUIRU� LQVWLWXWWHWV� RSJDYH� DW� IUHPPH� IRUVWnHOVHQ� IRU� Y�UGLHQ� DI� GHW� NODUH� EXGVNDE�RJ�DW�XGYLNOH�
KYHU�HQNHOW�VWXGHUHQGHV�XQLNNH�YLVXHOOH�XGWU\N��¨�
�
3URMHNWPnOV�WQLQJ�
¨0nO��LQGO�ULQJ�DI�HOHPHQW�UH�JUDILVNH�OD\RXWUHJOHU�RJ�KnQGY�UN��8GG\EHOVH�DI�GHVLJQSURFHVVHQ��
6\VWHPDWLVN� RJ� NUHDWLYW� DUEHMGH� PHG� YLVXHO� NRPPXQLNDWLRQ� PHG� KHQEOLN� Sn� GH� WU\NWH� PHGLHU��
6DPVSLO�PHOOHP�WHNVW�RJ�ELOOHGH��6SHFLILN�IRUWRONQLQJ�DI�HW�EXGVNDE�YHG�KM�OS�DI�LOOXVWUDWLRQ¨���
�
�
,� VHOYHYDOXHULQJVUDSSRUWHQ� IUD� 'DQPDUNV� 'HVLJQVNROH� SnSHJHGHV� GHW� GRJ� DW� PnOEHVNULYHOVHUQH� L�
FXUULFXOXP�HU�IRU�EUHGW�RJ�XNODUW�IRUPXOHUHGH�VnOHGHV�DW�GLVVH�LNNH�XGJ�U�HW�RSHUDWLRQHOW�UHGVNDE�L�
IRUKROG�WLO�XGDUEHMGHOVH�DI�VWXGLHSODQHU��VHPHVWHURSJDYHU�P�P��+HUYHG�HU�GHQ��QVNHGH�HIIHNW�PHG�
WY�UIDJOLJH� VDPDUEHMGHU� LNNH� EOHYHW� XQGHUVW�WWHW�� PHQ� KDU� Q�UPHVW� KDIW� GHQ� PRGVDWWH� HIIHNW��
6HOYHYDOXHULQJVUDSSRUWHQ� SnSHJHU� HQGYLGHUH� DW� EnGH� XQGHUYLVHUH� RJ� VWXGHUHQGH� HIWHUO\VHU� HQ�
VDPPHQK�QJ� PHOOHP� FXUULFXOXPV� PnOEHVNULYHOVHU� RJ� XQGHUYLVQLQJVDNWLYLWHWHUQH�� /LJHOHGHV�
IUHPK�YHV�GHW�DW�VNROHUnGHW��NRQVWLWXHUHW�L�HIWHUnUHW�������KDU�EHVOXWWHW�DW�LJDQJV�WWH�HQ�UHYLVLRQ�
DI�FXUULFXOXP�IRU�DW�LP�GHJn�GLVVH�SUREOHPHU���
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(YDOXHULQJVJUXSSHQ��QVNHU�DW�XQGHUVWUHJH�YLJWLJKHGHQ�DI�GHWWH�DUEHMGH�RJ�RSIRUGUHU�VNROHUnGHW�WLO�
DW� SULRULWHUH� UHYLVLRQHQ� DI� FXUULFXOXP� VnOHGHV� DW� GHU� VNDEHV�RYHUHQVVWHPPHOVH�PHOOHP�FXUULFXOXP�
RJ�VWXGLHSODQHU�P�P��

��������)DJOLJW�LQGKROG�

,�GHW�I�OJHQGH�YLO�GHU�NRPPH�HQ�VXPPDULVN�RYHUVLJW�RYHU�GHW�IDJOLJH�LQGKROG�DI�IDJRPUnGHUQH�Sn�
GH�IRUVNHOOLJH�LQVWLWXWWHU�VDPW�%DVLVVWXGLHW�RJ�)�OOHVODERUDWRULHW�Sn�'DQPDUNV�'HVLJQVNROH��
�
,I�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� EHVWnU� XQGHUYLVQLQJHQ� Sn� %DVLVVWXGLHW� EODQGW� DQGHW� DI� IDJ�
YHGU�UHQGH� GHVLJQPHWRGH�GHVLJQSURFHV�� VWLO�� RJ� GHVLJQKLVWRULH�� VNULIWOLJ� IRUPXOHULQJ��
SURMHNWIRUPXOHULQJ�� IRWR�� FRPSXWHU�� WUHGLPHQVLRQHO� IRUP�� IDUYHO�UH�� NRPSRVLWLRQ�� WHJQLQJ� VDPW�
LGHXGYLNOLQJ�UHODWHUHW�WLO�YDOJW�RPUnGH��
3n�,QVWLWXW�IRU�3URGXNW�OLJJHU�IDJRPUnGHUQH�EHNO�GQLQJ��WHNVWLO��NHUDPLN�RJ�JODV�VDPW�LQGXVWULHOW�
GHVLJQ�� ,QGHQIRU� IDJRPUnGHW�EHNO�GQLQJ�DUEHMGHU�GH�VWXGHUHQGH�EODQGW�DQGHW�PHG�IRUPJLYQLQJ��
V\WHNQLN�� VWULN�� GHVLJQSURFHVVHU�� PDWHULDOH�� RJ� IDUYHO�UH�� VWLO�� RJ� GUDJWKLVWRULH� VDPW�
E�UHG\JWLJKHG�� � 3n� IDJRPUnGHW� WHNVWLO� LQGHKROGHU� XQGHUYLVQLQJHQ�EODQGW� DQGHW�P�QVWHUWHJQLQJ��
WU\NWHNQLNNHU�� PDWHULDOH�� RJ� IDUYHO�UH�� WHNVWLOKLVWRULH�� E�UHG\JWLJKHG�� HIWHUEHKDQGOLQJHU� VDPW�
DUEHMGH� PHG� WHNVWLOH� NRQVWUXNWLRQHU� VRP� Y�Y�� VWULN� RJ� EHVO�JWHGH� GLVFLSOLQHU�� 3n� IDJRPUnGHW�
NHUDPLN� RJ� JODV� HU� GHW� IDJOLJH� LQGKROG� EODQGW� DQGHW� FHQWHUHW� RPNULQJ� IRUPJLYQLQJ�� IDUYHO�UH��
GHNRUDWLRQVWHNQLNNHU�� PRGHOIUHPVWLOOLQJ�� EU�QGLQJVPHWRGHU�� EHDUEHMGQLQJ� DI� PDWHULDOHW� PHG�
IRUVNHOOLJH� PHWRGHU�� )RU� IDJRPUnGHW� LQGXVWULHOW� GHVLJQ� HU� GHW� NHQGHWHJQHQGH� DW� GHW� LNNH� HU�
EHDUEHMGQLQJ�DI�HW�EHVWHPW��PDWHULDOH�GHU�HU�L�IRNXV��'HULPRG�XQGHUYLVHV�GHU�L�GHVLJQ���NXOWXU���RJ�
LQGXVWULKLVWRULH��EHWMHQLQJVGHVLJQ��NXOWXUDQDO\VH�P�P���
�
'HVXGHQ� InU� GH� VWXGHUHQGH� Sn� DOOH� IDJRPUnGHUQH� HQ� LQGI�ULQJ� L� PDWHULDOH�� RJ�
SURGXNWLRQVIRUVWnHOVH�RJ�XQGHUYLVHV� L�UHGVNDEVGLVFLSOLQHUQH�WHJQH��RJ�PRGHOWHNQLN�VDPW�UHOHYDQWH�
HGE�SURJUDPPHU��

�
3n� ,QVWLWXW� IRU� 5XP� RJ� 0�EHO� OLJJHU� IDJRPUnGHUQH� UXPGHVLJQ�� P�EHOGHVLJQ� RJ� VFHQRJUDIL��
,QGHQIRU�IDJRPUnGHW�UXPGHVLJQ�XQGHUYLVHV�GHU�L�IDUYH��RJ�PDWHULDOH��RJ�P�EOHULQJV�SODQO�JQLQJ��
PDWHULDOHNHQGVNDE�� DNXVWLN�� RJ� NOLPDO�UH� VDPW� EHO\VQLQJVSODQO�JQLQJ�� ,QGHQIRU� IDJRPUnGHW�
P�EHOGHVLJQ� HU� KRYHGY�JWHQ� DI� XQGHUYLVQLQJHQ� Sn� PDWHULDOHO�UH� RJ� NRQVWUXNWLRQVWHNQLNNHU��
GHUXGRYHU� XQGHUYLVHV� GH� VWXGHUHQGH� L� � LQGSDVQLQJ� L� UXPPHW�� VHULHSURGXNWLRQ� DI� XQLND��
NRQVWUXNWLRQ� DI� P�EOHU� WLO� LQGXVWULHO� SURGXNWLRQ� VDPW� L� NRQVWUXNWLRQ� DI� VSHFLDOLQYHQWDU�� 3n�
IDJRPUnGHW�VFHQRJUDIL�HU�HQ�VLGH�DI��XQGHUYLVQLQJHQ�NQ\WWHW�WLO�GHQ�WHDWHU��RJ�ILOPP�VVLJH�VLGH�DI�
XGGDQQHOVHQ�RJ�GHU�XQGHUYLVHV�GHUIRU�L�VWRU\ERDUG��DQYHQGW�GUDPDWXUJL�RJ�ILOP��RJ�WHDWHUKLVWRULH��
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'HQ� DQGHQ� VLGH� DI� XQGHUYLVQLQJHQ� IRNXVHUHU� Sn� RS�YHOVHQ� DI� GH� VWXGHUHQGHV� HYQHU� LQGHQIRU�
LDJWWDJHOVHV��RJ�NRQVWUXNWLRQVWHJQLQJ��WHDWHUPDOHUL��O\V���GHVLJQ��VDPW�NRVWXPHO�UH���
�
)RU� DOOH� WUH� IDJRPUnGHU� J�OGHU� GHW� DW� GH� VWXGHUHQGH� WLOOLJH� XQGHUYLVHV� L� PRGHOOHULQJV���
YLVXDOLVHULQJV�RJ�NRQVWUXNWLRQVWHNQLNNHU�L��'��
�
,� VHOYHYDOXHULQJVUDSSRUWHQ� SnSHJHV� GHW� DW� ,QVWLWXW� IRU�9LVXHO� .RPPXQLNDWLRQ� LNNH� HU� RSGHOW� L�
HJHQWOLJH� IDJRPUnGHU�� PHQ� DW� XQGHUYLVQLQJHQ� HU� WLOUHWWHODJW� LQGHQIRU� IDJOLJH� VSHFLDOHU�� 'LVVH� HU�
JUDILVN� WLOUHWWHO�JJHOVH�RJ� LOOXVWUDWLRQ�� IRWRJUDIL�� UHNODPH��NODVVLVN�DQLPDWLRQ��HPEDOODJH��RIIHQWOLJ�
LQIRUPDWLRQ�NXOWXUHO� LGHQWLWHW� RJ� YLUWXHOW� GHVLJQ�� 9HG� O�VQLQJ� DI� VNROHQV� KMHPPHVLGH� NDQ� PDQ�
HQGYLGHUH� VH� DW� XQGHUYLVQLQJHQ� G�NNHQGH� GH� IDJOLJH� VSHFLDOHU� EODQGW� DQGHW� HU� LGHQWLWHWVGHVLJQ��
GHVLJQPDQDJHPHQW�� VNLOWH�� RJ�XGVWLOOLQJVGHVLJQ�� LOOXVWUDWLRQ�� KROGQLQJV�� RJ�RSO\VQLQJVNDPSDJQHU��
FRPSXWHUJUDILN�� UHNODPHVWUDWHJLHU�� PDUNHGVI�ULQJ�� NRPPXQLNDWLRQV�WHRUL�� PDWHULDOHO�UH� VDPW�
OLYVF\NOXVDQDO\VH��
�
)�OOHVODERUDWRULHW� YDUHWDJHU� EODQGW� DQGHW� GHQ� WY�UIDJOLJH� XQGHUYLVQLQJ� Sn� 'DQPDUNV�
'HVLJQVNROH�� )�OOHVODERUDWRULHWV� XQGHUYLVQLQJ� IRUHJnU� VRP� I�OOHV� LQWURGXNWLRQHU� WLO�
VHPHVWHUIRUO�EHQH� RJ� RPIDWWHU� EODQGW� DQGHW� VDPIXQGVIRUKROG�� ILORVRIL�� NXOWXUKLVWRULH�� NXQVW�� RJ�
GHVLJQKLVWRULH�� �NRQRPL� RJ� HWQRORJL�� +HUXGRYHU� NDQ� GHQ� VWXGHUHQGH� WLOPHOGH� VLJ� HW� WY�UIDJOLJW�
XQGHUYLVQLQJVIRUO�E�PHG� IRNXV� Sn� �NRQRPL� RJ� DIV�WQLQJ� YLD� ,QWHJUHUHW� 'HVLJQ�� KYRU� 'DQPDUNV�
'HVLJQVNROH�VDPDUEHMGHU�PHG�+DQGHOVK�MVNROHQ�L�.�EHQKDYQ�RJ�'DQPDUNV�7HNQLVNH�8QLYHUVLWHW���
�
'H�VWXGHUHQGH�JDY�YHG�EHV�JHW�XGWU\N�IRU�WLOIUHGVKHG�PHG�GHW�IDJOLJH�QLYHDX�Sn�EDVLVVWXGLHW��PHQ�
GH� RSOHYHGH�PDQJH� SUDNWLVNH� SUREOHPHU� RPNULQJ� XQGHUYLVQLQJHQ� VRP� NXQQH�PLQGVNHV� JHQQHP�
EHGUH�NRRUGLQDWLRQ�RJ�PHUH�VDPDUEHMGH�GH�IRUVNHOOLJH�XQGHUYLVHUJUXSSHU� LPHOOHP��I�HNV��RPNULQJ�
EUXJHQ�DI�Y�UNVWHGHU��,�IRUKROG�WLO�XQGHUYLVQLQJHQ�Sn�LQVWLWXWVWXGLHUQH�YDU�GH�VWXGHUHQGH�LNNH�KHOW�
WLOIUHGVH� PHG� GHW� IDJOLJH� LQGKROG�� 'H� VWXGHUHQGH� HIWHUO\VWH� NXUVHU� PHG� PHUH� WHRUHWLVN� LQGKROG�
I�HNV��GHVLJQKLVWRULH��GHVLJQWHRUL�RJ�OLJQHQGH��
�
'HW� DQEHIDOHV� DW� GHU� VNHU� HQ�PnOUHWWHW� VW\UNHOVH� DI� GH� WHRUHWLVNH� HOHPHQWHU� L� XGGDQQHOVHQ�� GHOV�
LQGHQIRU� IDJ� VRP� NXQVW�� RJ� GHVLJQKLVWRULH�� GHOV� YHG� DW� GH� VWXGHUHQGH� JLYHV� HQ� G\EHUH� WHRUHWLVN�
IRUVWnHOVH�DI�GHVLJQSURFHVVHQ�RJ�DI�SUDNVLV���
�
(Q� DQGHQ� SUREOHPVWLOOLQJ� GHU� IUHPK�YHV� L� VHOYHYDOXHULQJVUDSSRUWHQ� HU� EHKRYHW� IRU� NRQWLQXHUOLJH�
IRUHO�VQLQJHU� IUD� )�OOHVODERUDWRULHW�� 'HVXGHQ� HU� GHU� HW� EHKRY� IRU� DW� GLVVH� IRUHO�VQLQJHU� LNNH� HU�
LQGKROGVP�VVLJW� IRU� EUHGH� VnOHGHV� DW� GH� NDQ� VW�WWH� FXUULFXOXPV� RSO�J� WLO� VHPHVWUHQHV�
XQGHUYLVQLQJVHPQHU���
�
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(YDOXHULQJVJUXSSHQ� RSIRUGUHU� )�OOHVODERUDWRULHW� WLO� DW� UHWWH� VLQH� XGEXG� DI� IRUHO�VQLQJHU� LQG� L�
IRUKROG�WLO��FXUULFXOXP�����HIWHU�GHQ�IRUHVWnHQGH�UHYLVLRQ�DI�GHQQH���VnOHGHV�DW�XGGDQQHOVHVWLOEXGHQH�
XQGHUVW�WWHU�KHOKHGHQ�L�XGGDQQHOVHUQH�Sn�'DQPDUNV�'HVLJQVNROH���
�
6W�UVWHGHOHQ� DI� UHVVRXUFHUQH� WLO� ,7� DOORNHUHV� Sn� 'DQPDUNV� 'HVLJQVNROH� WLO� ,QVWLWXW� IRU� 9LVXHO�
.RPPXQLNDWLRQ� JUXQGHW� GHWWH� LQVWLWXWV� EHKRY� IRU� DW� NXQQH� I�OJH� PHG� XGYLNOLQJHQ� LQGHQIRU�
RPUnGHW��6DPWLGLJ�HU�XQGHUYLVQLQJHQ�Sn�GH�DQGUH� LQVWLWXWWHU� LNNH� LQWHJUHUHW� �PHG�XQGHUYLVQLQJHQ�
Sn� ,QVWLWXW�IRU�9LVXHO�.RPPXQLNDWLRQ�KYLONHW�HU�PHGYLUNHQGH�WLO�HQ�XWLOVWU�NNHOLJ�EUXJ�DI�,7�Sn�GH�
IDJRPUnGHU�GHU�LNNH�K�UHU�LQG�XQGHU�,QVWLWXW�IRU�9LVXHO�.RPPXQLNDWLRQ��
�
(YDOXHULQJVJUXSSHQ� HU� HQLJ� PHG� ,QVWLWXW� IRU� 9LVXHO� .RPPXQLNDWLRQ� L� EHKRYHW� IRU� DW� Q\W�QNH�
EUXJHQ� DI� LQIRUPDWLRQVWHNQRORJL� L� IRUKROG� WLO� GH� IRUVNHOOLJH� IDJRPUnGHU� RJ� XQGHUYLVHUH� PHG�
KHQEOLN� Sn� DW� XGDUEHMGH� HQ� KDQGOLQJVSODQ� IRU� XGEUHGHOVHQ� DI� LQIRUPDWLRQVWHNQRORJL� Sn� KHOH�
'DQPDUNV�'HVLJQVNROH��
�
3n� 'DQPDUNV� 'HVLJQVNROH� KDU� PDQ� XGRYHU� U�NNHQ� DI� LQVWLWXWWHU� RJ� %DVLVVWXGLHW� GHW� VnNDOGWH�
)�OOHVODERUDWRULXP� KYLV� IRUPnO� HU� DW� WDJH� VLJ� DI� PHUH� JHQHUHOOH� WHRUHWLVNH� RJ� S�GDJRJLVNH�
SUREOHPVWLOOLQJHU� VDPW�DW� VW\UNH� WY�UIDJOLJKHGHQ�RJ�NRQWDNWHQ� WLO� DUEHMGVPDUNHGHW�� ,�EHWUDJWQLQJ�
DI� I�OOHVWU�NNHQH� PHG� %DVLVVWXGLHW�� XQGUHU� GHW� HYDOXHULQJVJUXSSHQ� DW� GHU� LNNH� HU� HW� W�WWHUH�
VDPDUEHMGH� PHOOHP� GLVVH� WR� GHOH� DI� XGGDQQHOVHQ�� 3n� EHV�JHW� IUHPK�YHGH� XQGHUYLVHUH� Sn�
)�OOHVODERUDWRULHW� DW�GHWWH� YDU�XKHOGLJW� L� IRUKROG� WLO� XGGDQQHOVHQV�KHOKHG�KYRUIRU�GH�YLOOH�DUEHMGH�
Sn�DW�In�LJDQJVDW�HW�VDPDUEHMGH�PHG�EDVLVVWXGLHW��
�
(Q� DQGHQ� SUREOHPVWLOOLQJ� L� IRUKROG� WLO� GHW� IDJOLJH� LQGKROG�� GHU� OLJHOHGHV� KDU� U�GGHU� L�
XGGDQQHOVHVLQVWLWXWLRQV� VWUXNWXU�� HU� PHG� KHQV\Q� WLO� WY�UIDJOLJKHG�� ,� VHOYHYDOXHULQJVUDSSRUWHQ�
SnSHJHV�GHW�DW�GHU�HU�PDQJH�PXOLJKHGHU�IRU�WY�UIDJOLJW�VDPDUEHMGH�Sn�WY�UV�DI�LQVWLWXWWHUQH��PHQ�
DW�GLVVH�PXOLJKHGHU�LNNH�XGQ\WWHV��,�GH�In�WLOI�OGH�KYRU�GHU�HU�VDPDUEHMGH��HU�GHWWH�IRUDQOHGLJHW�DI�
GH�VWXGHUHQGH�VHOY�� ,I�OJH�VHOYHYDOXHULQJVUDSSRUWHQ�HU�GHU�IRUVNHOOLJH�KROGQLQJHU�WLO�WY�UIDJOLJKHG��
QRJOH� HIWHUO\VHU� HQ� K�MHUH� JUDG� DI� WY�UIDJOLJW� WLOUHWWHODJWH� VWXGLHU� Sn� LQVWLWXWVWXGLHW� PHQV� DQGUH�
�QVNHU� HQ� VW\UNHOVH�DI�HQ� IDJOLJ� VSHFLDOLVHULQJ��(QGHOLJ�HU�GHU�NXQ� In� VWXGHUHQGH�GHU� L�GDJ�VNLIWHU�
PHOOHP� LQVWLWXWWHUQH� KYLONHW� HU� PHG� WLO� DW� JLYH� HQ� QRJHW� VWDWLVN� VWUXNWXU� QnU� GHU� LNNH� HU� PHUH�
VDPDUEHMGH�Sn�WY�UV��
�
(YDOXHULQJVJUXSSHQ� ILQGHU� GHW� XKHOGLJW� DW� RPIDQJHW� DI� WY�UIDJOLJW� VDPDUEHMGH� LNNH� HU� VW�UUH� RJ�
RSIRUGUHU�VNROHQ�WLO�DW�LY�UNV�WWH�WLOWDJ�WLO�VW\UNHOVH�DI�GHWWH���
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��������8GGDQQHOVHQV�VWUXNWXU�

8GGDQQHOVHUQH�Sn�'DQPDUNV�'HVLJQVNROH�HU�RSGHOW�L�WUH�GHOH�KYRU�I�UVWH�GHO��EDVLVVWXGLHW��HU�I�OOHV�
IRU� DOOH� VWXGHUHQGH� RJ� JLYHU� GHP� HQ� JUXQGO�JJHQGH� IRUEHUHGHOVH� WLO� GH� YLGHUH� LQVWLWXWVWXGLHU��
$QGHQ� GHO�� LQVWLWXWVWXGLHW�� RJ� WUHGMH� GHO�� DIJDQJVVWXGLHW�� IRUO�EHU� Sn� LQVWLWXWWHUQH�� 'HU� HU�
DIVWLJQLQJVPXOLJKHG�HIWHU�HQ�EHVWnHW�DQGHQ�GHO�RJ�DIJDQJVPXOLJKHG�L�O�EHW�DI�WUHGMH�GHO��
�
�
�
���GHO� ��nU�

���GHO� ��nU�

�
3URGXNW�

�
5XP�

�
.RPPXQLNDWLRQ�

�
���GHO� ��nU� %DVLVVWXGLHW�
�
�
%DVLVVWXGLHW�KDU�IRU�Vn�YLGW�HQ�JRG�IXQNWLRQ�L�IRUKROG�WLO�DW�HWDEOHUH�HW�EUHGW�YLGHQVJUXQGODJ�KRV�GH�
VWXGHUHQGH��PHQ�EnGH� L� VHOYHYDOXHULQJVUDSSRUWHQ�RJ�Sn�EHV�JHW�SnSHJHGH�GH�VWXGHUHQGH�DW�GHU�
HU�SUREOHPHU�PHG�VDPPHQK�QJHQ�PHOOHP�EDVLVVWXGLHW�RJ� LQVWLWXWVWXGLHUQH�DI� VnYHO�S�GDJRJLVN�
VRP�DI�IDJOLJ�DUW��
�
'H�VWXGHUHQGH�XGWU\NWH�Sn�EHV�JHW��QVNH�RP�DW�EDVLVVWXGLHW��QGUHV�VnOHGHV�DW�GHW�NRPPHU�WLO�DW�
UHWWH� VLJ� PHUH� PRG� GHW� VHQHUH� LQVWLWXWVWXGLH�� 'HUYHG� NDQ� GHU� EODQGW� DQGHW� DIE�GHV� IRU� GHQ�
IUXVWUDWLRQ�VRP�PDQJH�VWXGHUHQGH�RSOHYHU�YHG�VWXGLHVWDUW��DW�GH� LNNH�NRPPHU�WLO�DW�DUEHMGH�PHG�
GHW�VSHFLILNNH�IDJRPUnGH�Sn�GHW�I�UVWH�VWXGLHnU��
�
'HW� HU� HYDOXHULQJVJUXSSHQV� RSIDWWHOVH� DW� GHW� HU� Q�GYHQGLJW� DW� VW\UNH� VDPPHQK�QJHQ� PHOOHP�
EDVLVVWXGLHW�RJ�LQVWLWXWVWXGLHUQH�VnOHGHV�DW�EDVLVnUHW�LNNH�RSOHYHV�VRP�JLYHQGH�HW�IRU�ULQJH�XGE\WWH��
(W� VNULGW� L�GHQ� UHWQLQJ�NXQQH�Y�UH�GH�RYHUYHMHOVHU�'DQPDUNV�'HVLJQVNROH�KDU�JMRUW�VLJ�RP�HQ�Q\�
VWUXNWXU�KYRU� VWUXNWXUHQ�Sn�EDVLVVWXGLHW� Vn�DW� VLJH�YHQGHV�RP�VnOHGHV�DW�GHW�EOLYHU� WLO�HW� IHPnULJW�
IRUO�E� GHU� N�UHU� SDUDOOHOW� RJ� LQWHJUHUHW� PHG� LQVWLWXWVWXGLHUQH�� 'HWWH� YLOOH� VLNUH� HQ� EHGUH�
VDPPHQK�QJ�PHOOHP� LQVWLWXWVWXGLHUQH�RJ�GHW� I�OOHV�JUXQGODJ��EDVLVVWXGLHW�JLYHU�GH� VWXGHUHQGH��
�'HQ� I�OOHV� VWDPPH�� VNXOOH� VnOHGHV� EHVWn� DI� DOPHQH� IDJ� VnVRP� WHJQHO�UH�� GHVLJQWHRUL��
PHWRGHO�UH�P�Y��
�
(YDOXHULQJVJUXSSHQ�DQEHIDOHU�DW�GHU�DUEHMGHV�YLGHUH�PHG�HQ�Q\�VWUXNWXU�KYRU�HQ�U�NNH�I�OOHVIDJ�
XGJ�U� HQ� VWDPPH� LJHQQHP� VWXGLHWV� IHP� nU� IRU� KHULJHQQHP� DW� VW\UNH� VDPPHQK�QJHQ� L�
XGGDQQHOVHQ�VnYHO�VRP�HQ�K�MHUH�SULRULWHULQJ�DI�DOPHQH�UHGVNDEVIDJ�VDPW�WHRUHWLVNH�RJ�PHWRGLVNH�
IDJ��'HU�YLO�GRJ�VWDGLJY�N�Y�UH�EHKRY�IRU�HQ�EUHGHUH�UHWWHW�I�UVWH�GHO�Sn�XGGDQQHOVHQ��
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������ 'HVLJQVNROHQ�L�.ROGLQJ��
'HWWH�DIVQLW�YLO�I�UVW�IRNXVHUH�Sn�GH�IRUPXOHUHGH�PnOV�WQLQJHU�GHUQ�VW��Sn�GHW�IDJOLJH�LQGKROG�IRU�
WLO�VLGVW�DW�IRNXVHUH�Sn�XGGDQQHOVHQV�VWUXNWXU��

��������0nOV�WQLQJHU�

'HQ� RYHURUGQHGH�PnOV�WQLQJ� VWnU� L� VWXGLHKnQGERJHQ� GHU� OLJHOHGHV� LQGHKROGHU�PnOV�WQLQJHU� IRU�
GH�HQNHOWH� IDJRPUnGHU��'LVVH�PnOV�WQLQJHU�HU�DI�YDULHUHQGH�NYDOLWHW��Sn�QRJOH�IDJRPUnGHU�HU�GHU�
LNNH� IRUPXOHUHW� HNVSOLFLWWH� PnOV�WQLQJHU� PHQV� DQGUH� IDJRPUnGHU� KDU� IRUPXOHUHW� PHJHW� NRUWH�
PnOV�WQLQJHU�GHU�KDU�HQ�PHJHW�RYHURUGQHW�NDUDNWHU�RJ�LNNH�GLUHNWH�UHODWHUHU�VLJ�WLO�IDJRPUnGHW���
�
�
�
'HQ�RYHURUGQHGH�PnOV�WQLQJ�IRU�'HVLJQVNROHQ�L�.ROGLQJ�
�
¨8GGDQQHOVHQV�IRUPnO�HU�DW�JLYH�GH�VWXGHUHQGH�NYDOLILNDWLRQHU�Sn�HW�YLGHUHJnHQGH�QLYHDX�LQGHQ�IRU�
NXQVWKnQGY�UNHU��RJ�GHVLJQRPUnGHW��+HUXQGHU�HU�IRUPnOHW�DW�JLYH�GH�VWXGHUHQGH�GH�Q�GYHQGLJH�
WHNQLVNH�� �VWHWLVNH�� HWLVNH� RJ� DQDO\WLVNH� IRUXGV�WQLQJHU� IRU� DW� NXQQH� O�VH� RSJDYHU� Sn� HW�
NXQVWQHULVN��YLGHQVNDEHOLJW�RJ�KXPDQLVWLVN�JUXQGODJ��
8GGDQQHOVHQV� IRUPnO� HU�GHVXGHQ�� VRP�YLGHUHJnHQGH�XGGDQQHOVHVLQVWLWXWLRQ�� DW� IUHPPH�XGYLNOLQJ�
RJ�IRUVNQLQJ�LQGHQ�IRU�NXQVWKnQGY�UN�RJ�GHVLJQ¨��
�
�
)DJRPUnGHW� LQWHUDNWLYW�PXOWLPHGLH�KDU�GRJ�IRUPXOHUHW�NODUH�PnOV�WQLQJHU�IRU�RPUnGHW�KYRU�GHU�L�
IRUO�QJHOVH� KHUDI� JLYHV� NRQNUHWH� HNVHPSOHU� Sn� I�HNV�� KYLONH�DUEHMGVUHGVNDEHU�GH� VWXGHUHQGH� VNDO�
DUEHMGH�PHG�L�GHW�NRPPHQGH�VWXGLHnU��
�
�
�
8GGUDJ�DI�PnOV�WQLQJHQ�IRU�IDJRPUnGHW�,QWHUDNWLYW�PXOWLPHGLH�
�
¨��'HW�HU�YRUHV�DPELWLRQ�IRU�XGGDQQHOVHQ��
$W� IRUPJLYH� Sn� EDVLV� DI� PHGLHWV� GLJLWDOH� SRWHQWLDOH� VRP� I�UVW� RJ� IUHPPHVW� GHILQHUHV� DI�
FRPSXWHUQHV�HYQH�WLO�DW�EHKDQGOH�GDWD�RJ�LNNH�Q�GYHQGLJYLV�DI�GH�SURJUDPPHU�VRP�RIWH�EHQ\WWHV�
WLO�SURGXNWLRQ�DI�LQWHUDNWLYW�PHGLH��
$W� IRNXVHUH�Sn�DNWXHOOH�RJ� IUHPWLGVUHWWHGH�WHNQRORJLVNH�IRUPDWHU��)�OJHQGH�IRUPDWHU�HU� L� IRNXV� L�
VWXGLHnUHW������������,QWHUQHW�PXOWLPHGLH��KHUXQGHU�DQLPDWLRQ��O\G�RJ�YLGHR�HWF����¨�
�
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)DJRPUnGHW�WHNVWLO�KDU�IRUPXOHUHW��PnOV�WQLQJHU�GHU�UHODWHUHU�VLJ�WLO�XGGDQQHOVHQV�WUH�GHOH�KYLONHW�
JLYHU� GHQ� VWXGHUHQGH� HQ� RYHUVLJW� RYHU� VLQ� XGGDQQHOVH�� 'RJ� HU� GLVVH� PnOV�WQLQJHU� DI� JHQHUHO�
NDUDNWHU���
�
�
�
8GGUDJ�DI�PnOV�WQLQJHQ�IRU�IDJRPUnGHW�7HNVWLO�
�
¨�0nOHW� IRU� ��GHO�� $W� JLYH� GHQ� VWXGHUHQGH� LQGVLJW� L� IDJHWV� JUXQGO�JJHQGH� PHWRGHU� RJ�
XGWU\NVIRUPHU�����
0nOHW� IRU� ��� GHO�� $W� XGYLNOH� NXQVWQHULVN� VHOYVW�QGLJKHG� VDPW� PHWRGLN� KHUXQGHU� HYQHQ� WLO� DW�
IRUHWDJH�UHVHDUFK��DW�LGHXGYLNOH��HNVSHULPHQWHUH��DQDO\VHUH�RJ�YXUGHUH����¨��
�
�
,� VWXGLHKnQGERJHQ� HU� VHPHVWHUSODQHQ� IRU� GH� HQNHOWH� IDJRPUnGHU� OLJHOHGHV� WU\NW� RJ� GHU� HU� L�
YDULHUHQGH�RPIDQJ�IRUPXOHUHW�GHOPnOV�WQLQJHU�IRU�GH�HQNHOWH�NXUVHU�IDJ�Sn�GH�IOHVWH�IDJRPUnGHU��
'HWWH� HU� GRJ� LNNH� WLOI�OGHW� Sn� IDJRPUnGHW� PRGH� KYRU� VHPHVWHUSODQHQ� EHVWnU� DI� � VSHFLILNNH�
GHOPnOV�WQLQJHU� IRU� KYHUW� VHPHVWHU� RSGHOW� Sn� KYLONH� WHNQLVNH�� WHNVWLOH�� GHVLJQP�VVLJH� RJ�
WHRUHWLVNH� I�UGLJKHGHU� GHQ� VWXGHUHQGH� VNDO� RSQn� Sn� GH� SnJ�OGHQGH� VHPHVWUH�� /LJHOHGHV� KDU�
IDJRPUnGHW� LQWHUDNWLYW� PXOWLPHGLH� WLO� GHOV� RSGHOW� VHPHVWHUSODQHQ� L� HPQHU� VRP� YLUNHPLGGHO��
PHGLHUHGVNDEHU�� GHVLJQIDVH� RJ� WHRUL�� 3n� IDJRPUnGHW� WHNVWLO� HU� GHW� RYHURUGQHGH� PnO� PHG� GHW�
SnJ�OGHQGH� VHPHVWHU� IRUPXOHUHW� L� VHPHVWHUSODQHQ� L� VDPPHQK�QJ� PHG� IRUPXOHULQJHU� RP�
RSJDYHU��WLOO�ULQJ�DI�UHGVNDEHU�P�P���
�
(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� KYHUW� IDJRPUnGH� IRUPXOHUHU� NODUH� RJ� VSHFLILNNH� PnOV�WQLQJHU��
'LVVH�PnOV�WQLQJHU� E�U� Y�UH� DI� HQ� VnGDQ� NDUDNWHU� DW�GHQ� VWXGHUHQGH� InU� HW�RYHUEOLN�RYHU�KYLONH�
I�UGLJKHGHU�GHW�IRUYHQWHV�DW�GHQ�VWXGHUHQGH�RSQnU�Sn�GH�HQNHOWH�VHPHVWUH��

��������)DJOLJW�LQGKROG�

,�GHW�I�OJHQGH�YLO�GHU�EOLYH�IRNXVHUHW�Sn�GHW�IDJOLJH�LQGKROG�Sn�GH�HQNHOWH�IDJRPUnGHU��
�
3n�JUXQGXGGDQQHOVHQ�HU�XQGHUYLVQLQJHQ�NRQFHQWUHUHW�RPNULQJ�IRUP�RJ�IDUYH��ILORVRIL��SURFHV�RJ�
PHWRGH�VDPW�SU�VHQWDWLRQ��
�
8QGHU�3URGXNWJUXSSHQ�OLJJHU�I�OJHQGH�IDJRPUnGHU��
3n� IDJRPUnGHW� NHUDPLN� RJ� JODV� VNDO� GH� VWXGHUHQGH� EODQGW� DQGHW� DUEHMGH� PHG� LGHXGYLNOLQJ��
VNLWVHULQJ� RJ� IXQNWLRQVDQDO\VH�� 'HUXGRYHU� VNDO� GH� VWXGHUHQGH� DUEHMGH� PHG� PDWHULDOHO�UH��
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IRUPJLYQLQJVWHNQLNNHU��JLSVVW�EQLQJ�RJ�GHNRUDWLRQ��+HUXGRYHU�NDQ�YLVVH�SURMHNWHU�XGI�UHV�L�DQGUH�
PDWHULDOHU�HQG�NHUDPLN�VnVRP�JODV��EHWRQ�RJ�PHWDO��
�
3n� IDJRPUnGHW� PRGH� EOLYHU� GH� VWXGHUHQGH� EODQGW� DQGHW� XQGHUYLVW� L� WLOVN�ULQJ�� DQDWRPLVN�
WLOVN�ULQJ��GUDSHULQJ��PDWHULDOH��RJ�IDUYHO�UH��'HUXGRYHU�NRPPHU�GH�VWXGHUHQGH�WLO�DW�EHVN�IWLJH�
VLJ� PHG� �VWHWLVNH�� HWLVNH�� PHWRGLVNH� RJ� WHNQLVNH� DVSHNWHU� DI� IDJHW� VDPW� PHG� LGHHU� WLO� HQ�
SU�VHQWDWLRQ�DI�W�MHW��
�
3n� IDJRPUnGHW� WHNVWLO� EOLYHU�GH� VWXGHUHQGH�XQGHUYLVW� LQGHQIRU� WUH�KRYHGRPUnGHU�� WU\N�� Y�Y�RJ�
VWULN�� 'HUXGRYHU� HU� NRQVWUXNWLRQ� L� WHNVWLOH� PDWHULDOHU�� IRUP� RJ� IDUYH�� P�QVWUH�� VWUXNWXU� RJ�
VWRIOLJKHG�FHQWUDOH�DUEHMGVIHOWHU��'H�VWXGHUHQGH�KDU�PXOLJKHG�IRU�EnGH�DW�DUEHMGH�PHG�LQGXVWULHOOH�
SURGXNWHU�RJ�PHG�XQLND��
�
3n� IDJRPUnGHW� LQGXVWULHOW� GHVLJQ� HU� JUXQGODJHW� IRU� GH� VWXGHUHQGHV� XQGHUYLVQLQJ� HQ�
DUEHMGVSURFHV� ¨GHU� WDJHU� XGJDQJVSXQNW� L� G\EWJnHQGH� UHVHDUFK� RJ� DQDO\VH¨�� 8GJDQJVSXQNWHW� HU�
LNNH�EHVWHPWH�PDWHULDOHU�HOOHU�IUHPVWLOOLQJVSURFHVVHU��PHQ�DW�WDJH�XGJDQJVSXQNW� L�SUREOHPO�VQLQJ�
RJ� EUXJHUHQV� EHKRY�� 'H� VWXGHUHQGH� EOLYHU� XQGHUYLVW� L� IRUP�� RJ� IDUYHO�UH�� InU� NHQGVNDE� WLO�
IRUVNHOOLJH� PDWHULDOHU� RJ� EHDUEHMGQLQJVWHNQLNNHU�� 'HVXGHQ� XQGHUYLVHV� GHU� L� WHJQLQJ�� PRGHOOHULQJ�
VDPW�YLVXDOLVHULQJ�DI�GHVLJQO�VQLQJHU�YHG�KM�OS�DI�LQIRUPDWLRQVWHNQRORJL��
�
8QGHU�,QVWLWXW�IRU�9LVXHO�.RPPXQLNDWLRQ�OLJJHU�I�OJHQGH�IDJRPUnGHU��
3n� IDJRPUnGHW� LQWHUDNWLYW�PXOWLPHGLH� HU� GHW� SULP�UH� IRNXVRPUnGH� VDPVSLOOHW�PHOOHP� IRUP��
IXQNWLRQ�RJ�WHNQLN��'HU�EOLYHU�L�VWXGLHKnQGERJHQ�JMRUW�RSP�UNVRP�Sn�DW�XQGHUYLVQLQJHQ�HU�XQGHU�
NRQVWDQW� XGYLNOLQJ�� PHQ� DW� GH� L� VWXGLHnUHW� ���������� EODQGW� DQGHW� YLO� IRNXVHUH� Sn� I�OJHQGH�
RPUnGHU�� ,QWHUQHW� PXOWLPHGLH�� DQLPDWLRQ�� O\G� RJ� YLGHR�� &G�URP� PXOWLPHGLH�� ,QWHUQHW� GDWDEDVH��
,QWHUQHW� &RPPXQLW\� VDPW� LQWHUDNWLY� �'� SU�VHQWDWLRQ� ¥� YLUWXHO� UHDOLW\�� GLJLWDO� DQLPDWLRQ� RJ�
LQWHUDNWLYW�WY���
�
3n� IDJRPUnGHW� JUDILVN� GHVLJQ� XQGHUYLVHV� GHU� EODQGW� DQGHW� L� I�OJHQGH� GLVFLSOLQHU��
LGHQWLWHWVGHVLJQ�� LQIRUPDWLRQVGHVLJQ�� ORJR�	� V\PERO�� WHJQ�� SLNWRJUDP�� OH[LJUDIL�� VLNNHUKHGVJUDILN��
HPEDOODJH�� XGVWLOOLQJVGHVLJQ�� GHVLJQ� DI� WLGVVNULIW� RJ� SODNDW�� VNULIWGHVLJQ�� W\SRJUDIL�� IRWR�� YLGHR��
ZHE�GHVLJQ�� WHJQLQJ� RJ� LOOXVWUDWLRQ�� LQWHUDNWLYW� PXOWLPHGLH�� NRPPXQLNDWLRQ�� GHVLJQPHWRGH� VDPW�
SURGXNWLRQ��
�
3n� IDJRPUnGHW� LOOXVWUDWLRQ� EOLYHU� GH� VWXGHUHQGH� XQGHUYLVW� L� EHVNULYHQGH� RJ� IRUWRONHQGH�
LOOXVWUDWLRQ�RJ�XQGHUYLVHV�GHUIRU� L� I�OJHQGH�GLVFLSOLQHU�� WHJQLQJ��WHNQLNIRUV�J�� LOOXVWUDWLRQ�� OH[LJUDIL��
DYLV�� RJ� EODGWHJQLQJ�� ERJRPVODJ�� JUDILVN� GHVLJQ�� VNULIW�� W\SRJUDIL�� JUDILVN� IRWRJUDYXUH�� IRWR��
LQWHUDNWLYW�PXOWLPHGLH��NRPPXQLNDWLRQ��ERJWLOUHWWHO�JJHOVH��SURGXNWLRQ�VDPW�DQLPDWLRQ��
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)�OOHV� IRU� DOOH� IDJRPUnGHUQH� HU� HQ� WHRUHWLVN� XQGHUYLVQLQJ� KYLONHW� ,QVWLWXW� IRU� )RUP� RJ� 7HRUL� HU�
DQVYDUOLJ� IRU�� 8QGHUYLVQLQJHQ� IRUHJnU� VRP� WY�UJnHQGH� I�OOHV� IRUHO�VQLQJHU� RJ� RPIDWWHU� HW�
SHQVXP�LQGHQIRU�ILORVRIL�� LGp���NXQVW���VWLO��RJ�GHVLJQKLVWRULH��'HUXGRYHU�HU�GHU�IRUHO�VQLQJHU�PHG�
I�OOHV�IDJOLJH�HPQHU���
�
,I�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� HU� EnGH� XQGHUYLVHUH� RJ� VWXGHUHQGH� JHQHUHOW� WLOIUHGVH� PHG� GHW�
IDJOLJH� QLYHDX� Sn� GH� IRUVNHOOLJH� IDJRPUnGHU� RJ� OLJHOHGHV� HU� GHQ�JHQHUHOOH� YXUGHULQJ� DI� EDODQFHQ�
PHOOHP� EUHGGH� RJ� G\EGH� L� XGGDQQHOVHQ�� DW� GHQQH� HU� WLOIUHGVVWLOOHQGH� RP� HQG� HW� PLQGUHWDO�
HIWHUO\VHU�PHUH�WLG�WLO�IRUG\EHOVH��
�
'HW� DQEHIDOHV� DW� GHU� VNHU� HQ�PnOUHWWHW� VW\UNHOVH� DI� GH� WHRUHWLVNH� HOHPHQWHU� L� XGGDQQHOVHQ�� GHOV�
LQGHQIRU� IDJ� VRP� NXQVW�� RJ� GHVLJQKLVWRULH�� GHOV� YHG� DW� GH� VWXGHUHQGH� JLYHV� HQ� G\EHUH� WHRUHWLVN�
IRUVWnHOVH�DI�GHVLJQSURFHVVHQ�RJ�DI�SUDNVLV���
�
(Q� DQGHQ� SUREOHPVWLOOLQJ� L� IRUKROG� WLO� GHW� IDJOLJH� LQGKROG�� GHU� OLJHOHGHV� KDU� U�GGHU� L�
XGGDQQHOVHVLQVWLWXWLRQV� VWUXNWXU�� HU� WY�UIDJOLJKHG�� ,� VHOYHYDOXHULQJVUDSSRUWHQ� SnSHJHGHV� GHW� DW�
GHQ� WY�UIDJOLJH�GHO�DI� VWXGLHW� IRUXGV�WWHU�HW�JRGW�VDPDUEHMGH�PHOOHP�GH�IRUVNHOOLJH�IDJRPUnGHU�
KYLONHW� HU� WLGVNU�YHQGH� KYRUIRU� GHW� IRUWVDW� HU� YDQVNHOLJW� DW� In� GHW� WY�UIDJOLJH� VDPDUEHMGH� WLO� DW�
IXQJHUH� RSWLPDOW�� 3n� � EHV�JHW� YXUGHUHGH� GH� VWXGHUHQGH� GHVXGHQ� DW� RPIDQJHW� DI� WY�UIDJOLJW�
VDPDUEHMGH� YDU� EHJU�QVHW� RJ� SnSHJHGH� \GHUOLJHUH� DW� GH� LNNH� EOHY� RSIRUGUHW� WLO� GHWWH� DI�
XQGHUYLVHUQH��
�
6HW� L� O\VHW� DI� DW� GLPLWWHQGHUV� DUEHMGVVLWXDWLRQ� L� YDULHUHQGH� RPIDQJ� NRPPHU� WLO� DW� LQGHKROGH� HW�
VDPDUEHMGH�PHG�VnYHO�DQGUH�IDJJUXSSHU�VRP�GHVLJQHUH�PHG�DQGUH�VSHFLDOHU��RJ�VHW�L�O\VHW�DI�GHQ�
IDJOLJH�XGYLNOLQJ�GHQ�VWXGHUHQGH�NDQ�RSQn�JHQQHP�WY�UIDJOLJW�VDPDUEHMGH��HU�GHW�XKHOGLJW�DW�GHW�
WY�UIDJOLJH�VDPDUEHMGH�LNNH�IXQJHUHU�EHGUH�Sn�'HVLJQVNROHQ�L�.ROGLQJ���
�

(YDOXHULQJVJUXSSHQ� DQEHIDOHU� GHUIRU� DW� 'HVLJQVNROHQ� L� .ROGLQJ� SULRULWHUHU� GHW� WY�UIDJOLJH�
VDPDUEHMGH�K�MHUH�Sn�XGGDQQHOVHQ��

��������6WUXNWXU�

8GGDQQHOVHQ� Sn� 'HVLJQVNROHQ� L� .ROGLQJ� HU� RSE\JJHW� VnOHGHV� DW� GHW� I�UVWH� VWXGLHnU� IRU� DOOH�
VWXGHUHQGH� IRUHJnU� Sn� JUXQGXGGDQQHOVHQ� KYRUHIWHU� GHQ� VWXGHUHQGH� EHJ\QGHU� Sn� GHW� YDOJWH�
IDJRPUnGH�� 6WXGLHW� Sn� IDJRPUnGHW� HU� RSGHOW� L� HQ� DQGHQ� RJ� WUHGMH� GHO� Sn� KYHU� WR� nU�� 'HU� HU�
PXOLJKHG� IRU� DIVWLJQLQJ�HIWHU� DQGHQGHOHQ�KYLONHW� HW�PLQGUH�DQWDO� VWXGHUHQGH� Y�OJHU��GHW�J�OGHU�
LV�U�VWXGHUHQGH�LQGHQIRU�IDJRPUnGHW�LQWHUDNWLYW�PXOWLPHGLH�KYRU�EHVN�IWLJHOVHVPXOLJKHGHUQH�NDQ�
Y�UH�UHODWLYW�DWWUDNWLYH�� ,� O�EHW�DI� WUHGMHGHOHQ�NDQ�GHQ�VWXGHUHQGH�V�JH�DIJDQJ�KYLONHW�GRJ�RIWHVW�
VNHU�Sn�IHPWH�VWXGLHnU��
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3n� GHQ� HWnULJH� JUXQGXGGDQQHOVH� HU� GHU� IRNXV� Sn� WY�UIDJOLJKHG��PHQV�PDQ� L� GH� I�OJHQGH� WR� nU�
IRUG\EHU�VLJ�L�GHW�YDOJWH�RPUnGH��GRJ�VDPWLGLJ�PHG�DW�GHU�ODYHV�WY�UIDJOLJH�SURMHNWHU��3n�GH�VLGVWH�
WR� nU� VSHFLDOLVHUHU� PDQ� VLJ� LQGHQIRU� GHW� YDOJWH� VSHFLDOH�� ,I�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� EHW�G�
VWUXNWXU�QGULQJHU� L� ����� DW� IDJRPUnGHUQH� IUHPVWnU� VRP� VWXGLHWV� YHUWLNDOH� U\JUDG� RJ�
JUXQGXGGDQQHOVHQ�� GHQ� I�OOHV� WHRULXQGHUYLVQLQJ� VDPW� WY�UIDJOLJH� SURMHNWHU� IUHPVWnU� VRP� GHQ�
I�OOHV�KRULVRQWDOH�GHO�DI�VWXGLHW��
�
9HG�HYDOXHULQJVJUXSSHQV�EHV�J� IUHPNRP�GH�VWXGHUHQGH�PHG�HQ�NULWLN�DI�XGGDQQHOVHQV�VWUXNWXU��
RJ� IUHPK�YHGH� DW� GHU� PDQJOHGH� NRQWLQXLWHW� L� XGGDQQHOVHQ� L� IRUKROG� WLO� RYHUJDQJHQ� PHOOHP�
JUXQGXGGDQQHOVH�RJ�VWXGLHW�Sn�IDJRPUnGHW��'H�VWXGHUHQGH�RSOHYHGH�GHVXGHQ�DW�XQGHUYLVHUQH�Sn�
IDJRPUnGHUQH� LNNH� NHQGWH� WLO� GH� VWXGHUHQGHV� SHQVXP� Sn� JUXQGXGGDQQHOVHQ�� (W� NULWLNSXQNW� GHU�
OLJHOHGHV� IUHPNRPPHU� L� VHOYHYDOXHULQJVUDSSRUWHQ�� +HUWLO� IRUNODUHGH� XQGHUYLVHUH� IUD�
JUXQGXGGDQQHOVHQ� DW� GH� IRU� DW� IUHPPH� VDPPHQK�QJHQ� PHOOHP� � JUXQGXGGDQQHOVHQ� RJ� GH�
IRUVNHOOLJH�IDJRPUnGHU�RJ�IRU�DW�VW�WWH�YHNVHOYLUNQLQJHQ�PHOOHP�WHRUL�RJ�SUDNVLV��IUD�RJ�PHG�VLGVWH�
VWXGLHnU�KDU�IRUV�JW�VLJ�PHG�HQ�RPVWUXNWXUHULQJ��'HQQH�EHW\GHU�DW�GH�VWXGHUHQGH�WLOEULQJHU�WL�XJHU�
Sn� GHW� YDOJWH� IDJRPUnGH� L� O�EHW� DI� JUXQGXGGDQQHOVHQ� KYRUHIWHU� GHQ� VWXGHUHQGH� L� GHW� I�OJHQGH�
VWXGLHnU�VNDO�WL�XJHU�WLOEDJH�WLO�JUXQGXGGDQQHOVHQ���
�
,I�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� SnSHJHU� QRJOH� DI� GH� VWXGHUHQGH� GRJ� DW� RYHUJDQJHQ� PHOOHP�
JUXQGXGGDQQHOVHQ�RJ� VWXGLHW� Sn� IDJRPUnGHW�HU�EOHYHW� IRUEHGUHW��RJ�GHW� YDU� OLJHOHGHV� LQGWU\NNHW�
Sn�EHV�JHW�DW�GH�VWXGHUHQGH�Sn�DQGHW�nU�JHQHUHOW�YDU�PHUH�WLOIUHGVH�PHG�RYHUJDQJHQH�L�VWXGLHW��3n�
JUXQGXGGDQQHOVHQ� KDU� PDQ� L� �YULJW� RYHUYHMHW� RP� GHW� YLOOH� Y�UH� KHQVLJWVP�VVLJW� KYLV�
JUXQGXGGDQQHOVHQ�XQGHU�HQ�HOOHU�DQGHQ�IRUP�IXOJWH�GH�VWXGHUHQGH�JHQQHP�DOOH�IHP�nU��
�
)DJRPUnGHW� PXOWLPHGLH� VNLOOHU� VLJ� XG� IUD� GH� DQGUH� IDJRPUnGHU� L� IRUKROG� WLO� RYHQVWnHQGH�� ,�
VHOYHYDOXHULQJVUDSSRUWHQ� IUHPV�WWHU� GH� �QVNH� RP� DW� JUXQGXGGDQQHOVHQ� L� VLQ� QXY�UHQGH� IRUP�
DIVNDIIHV�PHG�PLQGUH� JUXQGXGGDQQHOVHQ� MXVWHUHV� VnOHGHV� DW� GHQ�EHGUH� LP�GHNRPPHU�EHKRYHQH�
Sn� IDJRPUnGHW�� 'H� VWXGHUHQGH� IUD� GHWWH� IDJRPUnGH� RSOHYHGH� LNNH� DW� JUXQGXGGDQQHOVHQ� NXQQH�
LQWHJUHUHV�L�HW�WLOIUHGVVWLOOHQGH�RPIDQJ�L�IRUKROG�WLO�VWXGLHUQH�Sn�IDJRPUnGHW��
�
6HW� L� O\VHW�DI�RYHQVWnHQGH�DQEHIDOHU�HYDOXHULQJVJUXSSHQ�DW�GHU�DUEHMGHV�YLGHUH�PHG�XGGDQQHOVHQV�
VWUXNWXU� VnOHGHV� DW� JUXQGXGGDQQHOVHQ� L� K�MHUH� JUDG� NRPPHU� WLO� DW� XGJ�UH� HQ� LQWHJUHUHW� GHO� DI�
XGGDQQHOVHQ�� (YDOXHULQJVJUXSSHQ� NDQ� VnOHGHV� LNNH� VW�WWH� V\QVSXQNWHW� RP� DW� DIVNDIIH�
JUXQGXGGDQQHOVHQ��
�
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������ $UNLWHNWVNROHQ�L�$DUKXV��
'HWWH�DIVQLW�YLO�I�UVW�IRNXVHUH�Sn�GH�IRUPXOHUHGH�PnOV�WQLQJHU��GHUQ�VW�Sn�GHW�IDJOLJH�LQGKROG�IRU�
WLO�VLGVW�DW�IRNXVHUH�Sn�XGGDQQHOVHQV�VWUXNWXU��

��������0nOV�WQLQJ�

8GRYHU� GHQ� RYHURUGQHGH� PnOV�WQLQJ� HU� GHU� L� VWXGLHRUGQLQJHQ� �JHQJLYHW� L� VNROHKnQGERJHQ��
IRUPXOHUHW� PnOV�WQLQJHU� IRU� XGGDQQHOVHQV� I�UVWH� RJ� DQGHQ� GHO�� 'HVXGHQ� HU� GHU� HU� IRUPXOHUHW�
PnOV�WQLQJHU�IRU�WUHGMH��IMHUGH�RJ�IHPWH�VWXGLHnU��
�
�
�
$UNLWHNWVNROHQ�L�$DUKXV�KDU�VRP�RYHURUGQHW�PnOV�WQLQJ�
�

• DW� XGGDQQH� NDQGLGDWHU� PHG� IDJOLJ� LQGVLJW� RJ� NRPSHWHQFH� WLO� DW� EHVNULYH�� DQDO\VHUH� RJ� O�VH�
DUNLWHNWIDJOLJH�RSJDYHU��

• DW� XGGDQQH� NDQGLGDWHU�� VRP� L� O�VQLQJHQ� DI� DUNLWHNWIDJOLJH� RSJDYHU�� HU� L� VWDQG� WLO� DW� LQGGUDJH�RJ�
IRUHQH��VWHWLVNH��IXQNWLRQHOOH��WHNQLVNH�RJ�VDPIXQGVP�VVLJH�KHQV\Q��

• DW� NYDOLILFHUH� NDQGLGDWHUQH� WLO� HQ� YLGHUH� QDWLRQDO� VnYHO� VRP� LQWHUQDWLRQDO� NDUULHUH� LQGHQIRU�
IDJHWVSURIHVVLRQVIHOWHU��KHUXQGHU�SUDNVLV��IRUVNQLQJ�RJ�XGYLNOLQJ��IRUPLGOLQJ�RJ�XQGHUYLVQLQJ��

�6NROHKnQGERJHQ�
�
�
$UNLWHNWVNROHQ� L�$DUKXV� KDU� IRUPXOHUHW� NRQNUHWH�PnOV�WQLQJHU� L� DIGHOLQJVVSHFLILNNH� UDPPHSODQHU�
VRP� GDQQHU� XGJDQJVSXQNW� IRU� GH� nUOLJH� VWXGLHSODQHU�� +HUPHG� KDU� XGGDQQHOVHQ� InHW� HW� JRGW�
SODQO�JQLQJVUHGVNDE� VDPWLGLJ� PHG� DW� VWXGHUHQGH�� DQVDWWH� RJ� DQGUH� UHODWLYW� QHPW� NDQ� RSQn�
UHOHYDQW�LQIRUPDWLRQ��
�
�
�
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0nOV�WQLQJ�IRU�$IGHOLQJ�0�
¨'HW� HU� DIGHOLQJHQV� PnOV�WQLQJ�� DW� GHQ� VWXGHUHQGH� VNDO� WLOHJQH� VLJ� JHQHUHOOH� DUNLWHNW�IDJOLJH�
NYDOLILNDWLRQHU�� RJ� RSDUEHMGH� HW� LQGJnHQGH� NHQGVNDE� WLO� P�EHOIRUPJLYQLQJ�� EnGH� VRP� HW� XQLNW�
I�QRPHQ� RJ� VRP� HQ� GHO� DI� HQ� UXPOLJ� EHDUEHMGQLQJ�� VDPW� VWLIWH� EHNHQGWVNDE�PHG� YLONnUHQH� IRU�
P�EHOSURGXNWLRQ�VnYHO�KnQGY�UNVP�VVLJW�VRP�LQGXVWULHOW¨���
�
0nOV�WQLQJ�IRU�.RPPXQLNDWLRQVGHVLJQ�
¨0nOHW�PHG�VSHFLDOHW�.RPPXQLNDWLRQVGHVLJQ�HU�DW�VNDEH�HW�K�MW�VSHFLDOLVHUHW�IDJRPUnGH��LQGHQIRU�
9LVXHO�.RPPXQLNDWLRQ��GHU�KDU�IRNXV�Sn�GHVLJQ�DI�NRPPXQLNDWLRQ�L�GLJLWDOH�PHGLHU¨��

5DPPHSODQHU�IRU�DIGHOLQJHUQH�
�
�
�
0nOV�WQLQJ�IRU�$IGHOLQJHQ�IRU�,QGXVWULHO�'HVLJQ��
�
¨8GGDQQHOVHQV� KRYHGVLJWH� HU� DW� JLYH� GH� VWXGHUHQGH� HQ� IDJOLJ� EDVLV�� GHU� VLNUHU� GHUHV� HYQH� WLO� DW�
IXQJHUH� VRP� LQGXVWULHOOH� GHVLJQHUH�� LNNH� EDUH� Sn� WHJQHVWXH�QLYHDX�� PHQ� RJVn� VRP� DQVDWWH� Sn�
YLUNVRPKHGHU�� ����� 'H� VNDO� XGYLNOH� HQ� DUEHMGVPHWRGH�� GHU� L� KRYHGWU�N� NDUDNWHULVHUHU� DUNLWHNWHQV�
WUDGLWLRQHOOH�PHWRGH��PHQ�HU�XGYLGHW�PHG�HQ�K�MHUH�JUDG�DI�LQQRYDWLRQ�RJ�WHNQLVN�UHVHDUFK��RJ�HW�
EUHGHUH�NHQGVNDE�WLO�HQ�U�NNH�DI�PDWHULDOHU�RJ�SURFHVVHU¨���

5DPPHSODQ�IRU�DIGHOLQJHQ�
�

��������)DJOLJW�LQGKROG��

,�GHW�I�OJHQGH�YLO�GHU�IRNXVHUHV�Sn�GHW�IDJOLJH�LQGKROG�Sn�KHQKROGVYLV�XGGDQQHOVHQV�I�UVWH�GHO�RJ�
Sn�DQGHQ�GHO�Sn�GHVLJQDIGHOLQJHUQH���
�
3n�XGGDQQHOVHUQHV� WRnULJH� I�UVWH�GHO� �� GHU� HU� I�OOHV� IRU� DOOH� VWXGLHUHWQLQJHU� ��HU�XQGHUYLVQLQJHQ�
RSGHOW� L� JUXQGO�JJHQGH� DUNLWHNWXU�YHOVHU� RJ� SURMHNWRSJDYHU� LQGHQIRU� EODQGW� DQGHW� GHVLJQ� VDPW�
DQGUH�DUNLWHNWRQLVNH�IDJRPUnGHU��8QGHUYLVQLQJHQ�KHUXQGHU��YHOVHU�OLJJHU�LV�U�LQGHQIRU�UDPPHUQH�
DI� IDJGLVFLSOLQHUQH�DUNLWHNWXUKLVWRULH�RJ� �WHRUL��DUNLWHNWRQLVN� WHNQLN��NRQVWUXNWLRQ�RJ�WHNQLN�� IDJOLJ�
NRPPXQLNDWLRQ�VDPW�IDJHWV�SUDNVLV��
�
3n� DIGHOLQJHQ� IRU� LQGXVWULHOW� GHVLJQ� EOLYHU� GH� VWXGHUHQGH� XQGHUYLVW� L� DUEHMGVPHWRGH�
�UHJLVWUHULQJ�� DQDO\VH�� SURJUDPPHULQJ� RJ� VNLWVHULQJVWHNQLN��� HUJRQRPL�� XQLYHUVDO� GHVLJQ��
EUXJHULQWHUIDFH�� PHNDQLVNH� NRQVWUXNWLRQHU�� LQGXVWULVDPDUEHMGH�� WUDQVSRUWGHVLJQ� VDPW� GHVLJQWHRUL�
RJ��KLVWRULH��
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3n�DIGHOLQJHQ�IRU�P�EHO��RJ�UXPNXQVW�XQGHUYLVHV�GH�VWXGHUHQGH�L�VWXGLHU�DI�PHQQHVNHWV�I\VLN��
HUJRQRPL�� I\VLVNH� RJ� PHQWDOH� EHKRY�� NRQVWUXNWLRQ�� SURGXNWLRQ�� PDWHULDOHO�UH��
SURGXNWLRQV�NRQRPL�� ORYJLYQLQJ� P�P�� 'HUXGRYHU� HU� GHU� �YHOVHU� L� DUNLWHNWRQLVN� RJ� WHNQLVN�
EHDUEHMGQLQJ� DI� PLQGUH� E\JQLQJHU�� LQWHUL�UHU�� LQYHQWDU�� P�EOHU�� EHO\VQLQJ�� W\SRJUDIL�� JUDILN� RJ�
OD\RXW��VNLOWQLQJ�RJ�JDGHLQYHQWDU�P�P��
�
3n� VSHFLDOHNXUVHW� NRPPXQLNDWLRQVGHVLJQ� EOLYHU� GH� VWXGHUHQGH� XQGHUYLVW� L� �'�PRGHOOHULQJ��
YLVXDOLVHULQJ�� DQLPDWLRQ�� LQWHUDNWLRQ� VDPW� IRUPLGOLQJ� RJ� SURGXNWLRQ�� 'HU� DUEHMGHV� Sn� DIGHOLQJHQ�
XGHOXNNHQGH�PHG�GLJLWDOH�UHGVNDEHU��
�
3n� VSHFLDOHNXUVHW� VFHQRJUDIL� EOLYHU� GH� VWXGHUHQGH� EO�D�� XQGHUYLVW� L� VWRU\ERDUG�� DQYHQGW�
GUDPDWXUJL�� NRVWXPHO�UH�� �'�PRGHOOHULQJ�� O\VV�WQLQJ�� DQLPDWLRQ�� IRUW�OOHWHNQLN� VDPW� ILOP�� RJ�
WHDWHUKLVWRULH����

��������6WUXNWXU�

8GGDQQHOVHQ� Sn� $UNLWHNWVNROHQ� L� $DUKXV� EHVWnU� DI� WR� GHOH�� � )�UVWHGHOHQ� GHU� HU� HQ� WRnULJ�
JUXQGXGGDQQHOVH� I�OOHV� IRU�DOOH�VWXGHUHQGH�RJ�DQGHQGHOHQ�KYRU�GH�VWXGHUHQGH�XQGHUYLVHV�Sn�GH�
YDOJWH� DIGHOLQJHU�� )UD� RWWHQGH� VHPHVWHU� KDU� GH� VWXGHUHQGH� PXOLJKHG� IRU� DW� VWXGHUH� V�UOLJH�
VSHFLDOHU� RJ� WDJH� DIJDQJ� L� GLVVH� VnIUHPW� GHQ� VWXGHUHQGH� ILQGHV� HJQHW�� ,QGHQ� IRU� GHVLJQRPUnGHW�
NDQ�GHU�WDJHV�DIJDQJ�L�VSHFLDOHUQH�NRPPXQLNDWLRQVGHVLJQ�RJ�VFHQRJUDIL��
�
,� VHOYHYDOXHULQJVUDSSRUWHQ� IUHPJnU� GHW� DW� XGGDQQHOVHQV� VWUXNWXU�PHG� HQ� I�UVWH� RJ� DQGHQ�GHO� HU�
WLOIUHGVVWLOOHQGH�� PHQ� DW� VWUXNWXUHQ� ¨WLO� VWDGLJKHG� E�U� Y�UH� JHQVWDQG� IRU� NULWLVN� YXUGHULQJ� RJ�
GHEDW¨�� � 'HU� LGHQWLILFHUHV� GRJ� HW� SUREOHP�PHG� KHQV\Q� WLO� IRUKROGHW�PHOOHP� G\EGH� RJ� EUHGGH� L�
XGGDQQHOVHQ�� 6HOYHYDOXHULQJVUDSSRUWHQ� YXUGHUHU� DW� HIWHU� RPVWUXNWXUHULQJHQ� L� ����� HU� GH�
VWXGHUHQGHV� QLYHDX� HIWHU� HQGW� I�UVWH� GHO� WLOIUHGVVWLOOHQGH�� PHQ� GD� NUDYHQH� WLO� NDQGLGDWHUQH� HU�
YRNVHW� DQVHV� VWXGLHWLGHQ� Sn� WUH� nU� Sn� DQGHQGHOHQ� IRU� LNNH� DW� Y�UH� WLOVWU�NNHOLJ��
6HOYHYDOXHULQJVUDSSRUWHQ� NRQNOXGHUHU� GHUIRU� DW� � ¨GHW� NDQ� Y�UH� Q�GYHQGLJW� DW� IRUVN\GH�
Y�JWQLQJHQ� L�XGGDQQHOVHQ�RJ�J�UH�GHQ�PHUH�IDJVSHFLILNNH�GHO�DI�XGGDQQHOVHQ� O�QJHUH� �HYW��ILUH�
nU��Sn�EHNRVWQLQJ�DI�GHQ�DOPHQH�I�OOHVGHO��HYW����nU�¨�����9HG�EHV�JHW�JDY�EnGH�GH�VWXGHUHQGH�RJ�
XQGHUYLVHUQH� XGWU\N� IRU� HQ� JUXQGO�JJHQGH� WLOIUHGVKHG� PHG� GHQ� HNVLVWHUHQGH� VWUXNWXU�� PHQ�
XQGHUYLVHUQH� SnSHJHGH�DW� WUH� nU� YDU� IRU� OLGW� WLO� DIGHOLQJVVWXGLHUQH�� (Q�XGYLGHOVH�KHUDI� YLOOH� L� JLYHW�
IDOG�NXQQH�EUXJHV�WLO�DW�IUHPPH�SUDNWLNNHQ�L�XGGDQQHOVHQ�������
�

�
���6HOYHYDOXHULQJVUDSSRUWHQ�IUD�$UNLWHNWVNROHQ�L�$DUKXV��VLGH����



'HVLJQ� ���

'HW�DQEHIDOHV���DW�$UNLWHNWVNROHQ�L�$DUKXV�UHYXUGHUHU�VWUXNWXUHQ�L�XGGDQQHOVHQ�PHG�KHQEOLN�Sn�HQ�
������PRGHO��(Q�EUHG�HWnULJ�EDVLV�GHU�HIWHUI�OJHV�DI�WR�DIUXQGHGH�IRUO�E�PHG�HQ�VWLJHQGH�JUDG�DI�
VSHFLDOLVHULQJ�� RJ� VnOHGHV� DW� GHU� nEQHV� RS� IRU� HQ� DIVWLJQLQJVPXOLJKHG� HIWHU� WUHGMH� nU�� � (Q� VnGDQ��
WLOQ�UPHW� VWUXNWXU� YLO� NXQQH� �JH� PRELOLWHWHQ� LQGHQIRU� XGGDQQHOVHVV\VWHPHW� QDWLRQDOW� RJ�
LQWHUQDWLRQDOW����
�
,� IRUKROG� WLO� VDPPHQK�QJHQ� DI� XGGDQQHOVHQ� HU� GHW� HYDOXHULQJVJUXSSHQV� YXUGHULQJ� DW�
$UNLWHNWVNROHQ� L� $DUKXV� � WLOVWU�EHU� HQ� K�M� JUDG� DI� LQWHJUDWLRQ� VnYHO� GHVLJQDIGHOLQJHUQH� LPHOOHP�
VRP� PHOOHP� GLVVH� RJ� UHVWHQ� DI� VNROHQ�� 6HOYRP� PDQ� Sn� VNROHQ� JHUQH� Vn� DW� VDPDUEHMGHW�
DIGHOLQJHUQH� LPHOOHP� NRP� WLO� IXQJHUH� EHGUH� L� IUHPWLGHQ�� HU� GHU� HQ� U�NNH� IRUKROG� GHU� IUHPPHU�
LQWHJUDWLRQHQ�� )�HNV�� KDU� PDQ� I�OOHV� WHRUHWLVNH� NXUVHU� Sn� DQGHQGHOHQ� IRU� DOOH� VWXGHUHQGH� RJ�
V�UOLJH� GHVLJQWHRULNXUVHU� IRU� DOOH� VWXGHUHQGH� Sn� GHVLJQDIGHOLQJHUQH�� (QGHOLJ� JLYHU�
JUXQGXGGDQQHOVHQ�XGRYHU�HQ�JHQHUHO�DUNLWHNWIDJOLJ�EDJJUXQG�RJVn�GH�VWXGHUHQGH�PXOLJKHG�IRU�DW�
LQWHJUHUH�VLJ�EnGH�IDJOLJW�RJ�VRFLDOW��
�

������ .XQVWDNDGHPLHWV�$UNLWHNWVNROH��
'HWWH�DIVQLW�YLO�I�UVW�IRNXVHUH�Sn�GH�IRUPXOHUHGH�PnOV�WQLQJHU��GHUQ�VW�Sn�GHW�IDJOLJH�LQGKROG�IRU�
WLO�VLGVW�DW�IRNXVHUH�Sn�XGGDQQHOVHQV�VWUXNWXU��

��������0nOV�WQLQJHU�

'HQ� RYHURUGQHGH� PnOV�WQLQJ� IRU� XGGDQQHOVHQ� YHG� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� IUHPJnU� DI�
6WXGLHRUGQLQJHQ�VDPPHQ�PHG�GHOPnO�IRU�XGGDQQHOVHQV�I�UVWH�GHO��VWXGLHW�PLGWH�RJ�DQGHQ�GHO��
�
�
�

�
���-I��QRWH����V�����
���(Q�VnGDQ�WLOQ�UPHW�VWUXNWXU�NDQ�nEQH�RS�IRU�DW�PDQ��HIWHU�GH�I�UVWH�WUH�nU�PHG�HW�EHYLV�L�IRUP�DI�HQ�VWXGLHMRXUQDO�

RJ� HW� SRUWRIROLR� GHU� GRNXPHQWHUHU� GHW� SnJ�OGHQGH� QLYHDX�� NDQ� VSHFLDOLVHUH� VLJ� LQGHQIRU� HQ� EUHGHUH� YLIWH� DI�

XGGDQQHOVHVWLOEXG�Sn�ODQGHWV�DUNLWHNW��RJ�GHVLJQVNROHU��(YDOXHULQJVJUXSSHQ��QVNHU�DW�XQGHUVWUHJH�DW�KHQVLJWHQ�PHG�

IRUVODJHW�RP�HQ�WLOQ�UPHOVH�DI�VWUXNWXUHQ�VNROHUQH�LPHOOHP�DOHQH�HU�DW�VW\UNH�IOHNVLELOLWHWHQ�RJ�PHULWPXOLJKHGHUQH�

LQGHQ� IRU� GHVLJQXGGDQQHOVHUQH�� PHQV� HYDOXHULQJVJUXSSHQ� LNNH� �QVNHU� DW� Y�UH� IRUWDOHU� IRU� LQGI�UHOVH� DI� HQ�

EDFKHORUJUDG�Sn�GHVLJQRPUnGHW�

�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

.XQVWDNDGHPLHWV�$UNLWHNWVNROH�KDU�VRP�RYHURUGQHW�PnOV�WQLQJ�
�
¨8GGDQQHOVHQV� IRUPnO� HU� Sn� NXQVWQHULVN� RJ� YLGHQVNDEHOLJW� JUXQGODJ� DW� RS�YH� I�UGLJKHG� L� DW�
EHKDQGOH� DUNLWHNWRQLVNH� SUREOHPVWLOOLQJHU� RJ� XGIRUPH� DUNLWHNWRQLVNH� SURMHNWHU�� 8GGDQQHOVHQV�
IDJRPUnGHU�VS�QGHU�IUD�E\��RJ�ODQGVNDEVSODQO�JQLQJ�RYHU�E\JQLQJVNXQVW�WLO�GHVLJQ��,QG�YHOVHQ�DI�
HQ�DUNLWHNWIDJOLJ�DUEHMGVSURFHV�HU�XGGDQQHOVHQV�E�UHQGH�HOHPHQW¨���

6WXGLHRUGQLQJHQ�
�
�
�
)RUPnO�IRU�GHVLJQVWXGLHWV�I�UVWH�GHO�
�
¨'HOV�DW� LQWURGXFHUH� WLO� DUNLWHNWVWXGLHW� VRP�IDJRPUnGH�JHQHUHOW��GHOV�DW� LQGI�UH�GHQ�VWXGHUHQGH� L�
IDJRPUnGHW�GHVLJQ�VRP�HQ�VSHFLILN�DUNLWHNWIDJOLJ�GLVFLSOLQ¨���

6WXGLHSURJUDPPHW�IRU�I�UVWHGHOHQ�Sn�'HVLJQDIGHOLQJHQ�����������
�
�
,� VWXGLHSURJUDPPHW� IRU� I�UVWHGHOHQ� Sn� 'HVLJQDIGHOLQJHQ� ���������� JHQQHPJnV� VWUXNWXU� RJ�
IDJOLJW� LQGKROG�IRU�GHW�WRnULJH�IRUO�E�PHG�XGJDQJVSXQNW� L�HQ�RYHURUGQHW�IRUPXOHUHW�PnOV�WQLQJ��
PHQ� GHU� PDQJOHU� VSHFLILNNH� PnOV�WQLQJHU� IRU� I�HNV�� KYHUW� DI� GH� WR� nU�� +HUXGRYHU� HU� GHU� LNNH�
IRUPXOHUHW�VSHFLILNNH�PnOV�WQLQJHU�IRU�PLGWYHMVVWXGLHW�HOOHU�DQGHQGHOHQ��
�
(YDOXHULQJVJUXSSHQ�DQEHIDOHU�DW�GHU�IRUPXOHUHV�VSHFLILNNH�PnOV�WQLQJHU�IRU�GH�IRUVNHOOLJH�GHOH�DI�
GHVLJQXGGDQQHOVHQ�Sn�.XQVWDNDGHPLHWV�$UNLWHNWVNROH��

��������)DJOLJW�LQGKROG��

3n�JUXQG�DI� VWUXNWXUHQ�Sn�.XQVWDNDGHPLHWV�$UNLWHNWVNROH��KYRU�GH�VWXGHUHQGH�VHOY�Y�OJHU�NXUVHU�
VRP�VXSSOHPHQW�WLO�GH�VWLOOHGH�SURMHNWRSJDYHU��HU�GHW�LNNH�PXOLJW�L�RYHUVLJWVIRUP�DW�JHQJLYH�KYLONH�
IDJ� GH� VWXGHUHQGH� KDU�� .XUVHUQH� EHVWnU� GHOV� DI� XQGHUYLVQLQJ� L� HQ� U�NNH� JUXQGO�JJHQGH�
VDPIXQGVYLGHQVNDEHOLJH�� WHNQLVNH� RJ� DUNLWHNWRQLVNH� GLVFLSOLQHU�� GHOV� DI� VSHFLDOLVHUHW� XQGHUYLVQLQJ���
'HW�HU�GRJ�PXOLJW�DW�JLYH�HW�RYHURUGQHW� LQGEOLN� L�KYLONH�HPQHU�GHU�GDQQHU�UDPPHQ�IRU�GH�VWLOOHGH�
RSJDYHU�KYLONHW�I�OJHU�L�GHW�QHGHQVWnHQGH��
� �



'HVLJQ� ���

)�UVWH� GHO� DI� VWXGLHW� HU� VWUXNWXUHUHW� �L� ����������� RPNULQJ� RWWH� RSJDYHU�PHG� LQGODJWH� NXUVHU��
2SJDYHUQH�OLJJHU�WLGVP�VVLJW�L�IRUO�QJHOVH�DI�KLQDQGHQ�RJ�PHG�HQ�VWLJHQGH�JUDG�DI�NRPSOHNVLWHW��
WLO�RJ�PHG�DIJDQJVRSJDYHQ�GHU�NDQ�VHV�VRP�HQ�V\QWHVH�DI�IRUO�EHW��2SJDYHUQHV�WHPDHU�HU�VnOHGHV��
�

• )RUPHQ�RJ�NURSSHQ����nU��XJH��������
• 7\SHQ�RJ�VHULHQ����nU��XJH��������
• 6WUXNWXUHQ�RJ�WHNWRQLNNHQ����nU��XJH�������
• 7HJQHW�RJ�VWHGHW����nU��XJH��������
• /\VHW�RJ�UXPPHW����nU��XJH��������
• 6WRIIHW�RJ�SURFHVVHQ����nU��XJH��������
• ,GHHQ�RJ�SUREOHPHW����nU��XJH������
�
6RP�PLGWYHMVVWXGLH�XGE\GHU�GHVLJQDIGHOLQJHQ�HW�VWXGLH�PHG�WLWOHQ�¨�'HVLJQ��UXP�RJ�PHQQHVNH¨�
KYRU� I�UVWH� SHULRGH� NRQFHQWUHUHU� VLJ� RP� GHVLJQ� L� IRUKROG� WLO� GHW� DUNLWHNWRQLVNH� UXP�PHQV� GHU� L�
DQGHQ�SHULRGH�VWXGHUHV�DUWHIDNWHU�L�IRUKROG�WLO�PHQQHVNHW��3n�DQGHQ�GHO�DI�VWXGLHW�IRUPXOHUHU�GHQ�
VWXGHUHQGH� VHOY� IRU� HW� nU� DI�JDQJHQ�HQ�RYHURUGQHW�SODQ� IRU�GHW� DIVOXWWHQGH� VWXGLHIRUO�E�� 6WXGLHW�
VWUXNWXUHUHV�GRJ�RPNULQJ�HW�I�OOHV�WHPD�VRP�L�VWXGLHnUHW�����������HU�¨GHQ�GDQVNH�IRONHVNROH¨��
�
6RP� HQ� XGG\EQLQJ� DI� VHOYHYDOXHULQJVUDSSRUWHQ� PRGWRJ� 'DQPDUNV� (YDOXHULQJVLQVWLWXW� HIWHU�
EHV�JHW�Sn�VNROHQ�HW�EUHY�GHU�Q�UPHUH�EHVNULYHU�GH�WDQNHU�PDQ�J�U�VLJ�RP�GHQ�IDJOLJH�XGYLNOLQJ��
+HUDI� IUHPJnU� GHW� EODQGW� DQGHW� DW� DIGHOLQJHQV� VWXGLHU� ERUWVHW� IUD� I�UVWHGHOHQ� IUHPRYHU� VNDO�
VWUXNWXUHUHV�RPNULQJ�HW�I�OOHV�WHPD�IRU�HW�nU�DI�JDQJHQ�VnOHGHV�DW�¨DIGHOLQJHQV�VWXGLHUHVXOWDWHU�IRU�
HW� nU� WHJQHU� NRQWXUHUQH� DI� HW� PXOLJW�� RIIHQWOLJW� XGYLNOLQJVSURMHNW¨�� ,� VWXGLHnUHW� ���������� HU�
GHVLJQRSJDYHUQH� VnOHGHV� ¨VDPOHW� RPNULQJ� XGYLNOLQJ� DI� LGHHOOH� UDPPHU� IRU� IRONHVNROHQV�
XQGHUYLVQLQJ�� %\JJH�� RJ� DSWHULQJVV\VWHPHU� WLO� Q\E\JQLQJ� RJ� RPE\JQLQJ�� P�EOHU� RJ� LQYHQWDU�
XGW�QNW� IRU�HQ�Q\�RJ�IURGLJHUH�S�GDJRJLVN�SUDNVLV��XQGHUYLVQLQJVPLGOHU� L�Q\H�PHGLHU��XGVW\U�RJ�
UHGVNDEHU�WLO�OHJ��LGU�W�RJ�XQGHUYLVQLQJ�P�P�¨��
�
(YDOXHULQJVJUXSSHQ�ILQGHU�GHW�PHJHW�SRVLWLYW�DW�DIGHOLQJHQ�IRU�'HVLJQ�Sn�GHQQH�PnGH�IRUV�JHW�DW�
IRNXVHUH�Sn�Y�VHQWOLJH�IDJOLJH�JHQVWDQGVRPUnGHU�KYRUYHG�GHU�L�EHGVWH�IDOG�NDQ�VNDEHV�EHW\GHOLJH�
V\QHUJLHIIHNWHU�GHU�U�NNHU�XGRYHU�XGGDQQHOVHQ�VHOY��

��������6WUXNWXU�

,� VWXGLHnUHW� ���������� KDU� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� LY�UNVDW� HQ� Q\� VWUXNWXU� KYRU� EODQGW�
DQGHW� DIGHOLQJHUQH� IRU� ,QGXVWULHO� 'HVLJQ�� 0�EHO� RJ� *UDILVN� 'HVLJQ� EOHY� VDPPHQODJW� L� HQ�
GHVLJQDIGHOLQJ��8GGDQQHOVHQ�HU�QX�VWUXNWXUHUHW�VnOHGHV�DW��GH�VWXGHUHQGH�YHG�VWXGLHVWDUW�EHJ\QGHU�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

GHQ� I�UVWH� GHO� DI� VWXGLHW� Sn� GHVLJQDIGHOLQJHQ�� 3n� VWXGLHWV� WUHGMH� nU� VRP� HU� VWXGLHWV� PLGWH�
SnEHJ\QGHU� GHQ� VWXGHUHQGH� HW� PLGWYHMVVWXGLXP� RJ� RSIRUGUHV� WLO� DW� WDJH� GHWWH� Sn� HQ� DQGHQ�
VWXGLHDIGHOLQJ��(QGHOLJ�NDQ�GHQ�VWXGHUHQGH�Sn�VWXGLHWV�DQGHQ�GHO�Y�OJH�PHOOHP�DW�WDJH�DIJDQJ�Sn�
GHVLJQDIGHOLQJHQ�HOOHU�HQ�DQGHQ�VWXGLHDIGHOLQJ��
�
3n� EHV�JHW� YXUGHUHGH� GH� VWXGHUHQGH� DW� GHQ� Q\H� VWUXNWXU� KDYGH� Y�UHW� JDYQOLJ� IRU�
GHVLJQDIGHOLQJHQ��'HU�YDU�QX�HW�EHGUH�VDPDUEHMGH�PHOOHP�GH�WUH�¨JDPOH¨�DIGHOLQJHU�RJ�GHQ�Q\H�
VWUXNWXU� KDYGH� JLYHW� EHGUH� PXOLJKHGHU� IRU� WY�UJnHQGH� GHVLJQRSJDYHU�� 'H� DQVDWWH� JDY� XQGHU�
EHV�JHW� XGWU\N� IRU� DW� GHW� YDU� YLJWLJW� DW� GHQ� Q\H� VWUXNWXU� IDVWKROGW� DUNLWHNWXGGDQQHOVHQV�
HQKHGVNDUDNWHU�KYLONHW�EO�D��VLNUHV�JHQQHP�PLGWYHMVVWXGLHW��+YLV�HQKHGVNDUDNWHUHQ�LNNH�IDVWKROGHV�L�
XGGDQQHOVHQ��YDU�GHW�XQGHUYLVHUQHV�YXUGHULQJ�DW�XGGDQQHOVHQ�YLOOH� Y�UH�XGHQ�UHOHYDQV�RJ�HQGH� L�
HQ�HQGHO�V�U�NNH�DI�VSHFLDOHU���
�
(W�DQGHW�SUREOHPIHOW�GHU�HU�V�JW�IRUEHGUHW�YHG�GHQ�Q\H�VWUXNWXU��HU�IRUKROGHW�PHOOHP�IRUVNQLQJ�RJ�
XQGHUYLVQLQJ�� 'LVVH� HU� QX� HU� RUJDQLVDWRULVN� VNLOW� DG�� RJ� GHW� HU� LI�OJH� VHOYHYDOXHULQJVUDSSRUWHQ�
IRUYHQWQLQJHQ� DW� GHW� NRPPHU� WLO� DW� KDYH� GHQ� HIIHNW� DW� XQGHUYLVQLQJVLQGVDWVHQ� LNNH� JnU� XGRYHU�
IRUVNQLQJVLQGVDWVHQ��
�
(YDOXHULQJVJUXSSHQ� � DQEHIDOHU� DW� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� O�EHQGH� � HU� RSP�UNVRP� Sn�
ULVLNRHQ� YHG� DGVNLOOHOVHQ� DI� IRUVNQLQJ� RJ� XQGHUYLVQLQJ� L� IRUKROG� WLO� VLQ� IRUSOLJWHOVH� WLO� DW� OHYHUH�
IRUVNQLQJVEDVHUHW�XQGHUYLVQLQJ�����
�
(QGYLGHUH�DQEHIDOHU���HYDOXHULQJVJUXSSHQ�DW�.XQVWDNDGHPLHWV�$UNLWHNWVNROH�RYHUYHMHU�HQ�WLOQ�UPHW�
VWUXNWXU� L� XGGDQQHOVHQ� VnOHGHV� DW� GHU� nEQHV� RS� IRU� HQ� DIVWLJQLQJVPXOLJKHG� HIWHU� WUHGMH� nU���� (Q�
VnGDQ� WLOQ�UPHW� VWUXNWXU�YLO� NXQQH��JH�PRELOLWHWHQ� LQGHQIRU�XGGDQQHOVHVV\VWHPHW�EnGH�QDWLRQDOW�
RJ�LQWHUQDWLRQDOW��
�

������ *ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP��
'HWWH�DIVQLW�YLO�I�UVW�IRNXVHUH�Sn�GH�IRUPXOHUHGH�PnOV�WQLQJHU��GHUQ�VW�Sn�GHW�IDJOLJH�LQGKROG�IRU�
WLO�VLGVW�DW�IRNXVHUH�Sn�XGGDQQHOVHQV�VWUXNWXU��

��������0nOV�WQLQJHU�

'HQ� RYHURUGQHGH� PnOV�WQLQJ� IRU� XGGDQQHOVHQ� Sn� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP� VWnU� L�
VWXGLHRUGQLQJHQ�RJ�HU� LGHQWLVN�PHG����L�EHNHQGWJ�UHOVH�QU�������'HQQH�HU� LJHQ�XGP�QWHW� L�UHHOW�
�
���-I��QRWH����V�����
���-I��QRWH�����V����



'HVLJQ� ���

LGHQWLVNH�IRUPnO�P�P��IRU�GH�WR�VWXGLHDIGHOLQJHU��'HQ�HQHVWH�IRUVNHO�HU�EUXJHQ�DI�RUGHQH�JODV�RJ�
NHUDPLN��
�
�
�
)RUPnO�PHG�XGGDQQHOVHQ�
�
¨*ODV�� RJ� NHUDPLNXGGDQQHOVHQ� KDU� WLO� IRUPnO� Sn� EDJJUXQG� DI� HW� VROLGW� KnQGY�UNVP�VVLJW�
NHQGVNDE�WLO�DUEHMGHW�PHG�WHNQLN�RJ�PDWHULDOHU�DW�JLYH�GH�VWXGHUHQGH��NYDOLILNDWLRQHU�WLO�Sn�HW�K�MW�
NXQVWQHULVN� QLYHDX� DW� XGIRUPH� RJ� XGYLNOH� JODV�� HOOHU� NHUDPLNNXQVWKnQGY�UNHW�� *HQQHP� HQ�
SHUVRQOLJ�LQGOHYHQ�L�KnQGY�UNHWV�NRQNUHWH�DUEHMGH�PHG�PDWHULDOHU��WHNQLN�RJ�IRUP�RJ�JHQQHP�HQ�
WHRUHWLVN� VNROLQJ� VNDO� GH� VWXGHUHQGH� JLYHV� GH� Q�GYHQGLJH� WHNQLVNH�� �VWHWLVNH� RJ� DQDO\WLVNH�
IRUXGV�WQLQJHU� IRU� DW� NXQQH� O�VH� RSJDYHU� LQGHQ� IRU� JODV�� HOOHU� NHUDPLN� RJ� KHUPHG� EHVO�JWHGH�
PDWHULDOHU¨���

%HNHQGWJ�UHOVH�QU����������
�
�
�
)RUPnO�IRU�KKY��*ODVOLQLHQ�RJ�.HUDPLNOLQLHQ�
�
¨8GGDQQHOVHQ�Sn� OLQLHQ�IRU¨�JODV�NHUDPLN�¨KDU�WLO� IRUPnO�DW�ELEULQJH�GHQ�VWXGHUHQGH�NHQGVNDE�WLO�
RJ� I�UGLJKHG� L� � VDPWOLJH� WHNQLVNH�� KnQGY�UNV�� RJ� IRUPJLYQLQJVP�VVLJH� GLVFLSOLQHU�� +HUXQGHU�
PDWHULDOHIRUVWnHOVH�� EU�QGLQJVWHNQLNNHU�� RYQE\JQLQJVLQGVLJW� VDPW� �VWHWLVN� RJ� NXQVWQHULVN�
IRUVWnHOVH���
'HQ� VWXGHUHQGH� O�UHU� JHQQHP� SURFHVVHQ� WULQ� IRU� WULQ� DW� LQGNUHGVH� RJ� O�VH� HW� WHNQLVN� RJ�
IRUPJLYQLQJVP�VVLJW� SUREOHP� YLD� UHVHDUFK�� LGHXGYLNOLQJ� RJ� PnOV�WQLQJ� WLO� HW� I�UGLJW¨�
JODVSURGXNW�NHUDPLVN�SURGXNW�¨���

6WXGLHRUGQLQJ�
�
�
0nOV�WQLQJHUQH� IRU� DIGHOLQJHUQH� HU� PHJHW� EUHGW� IRUPXOHUHGH� RJ� JLYHU� IRU� HNVHPSHO� LNNH� GHQ�
VWXGHUHQGH� LQGEOLN� L� KYLONH� I�UGLJKHGHU� KXQ�KDQ� VNDO� KDYH� WLOO�UW� VLJ� Sn� GH� IRUVNHOOLJH� VWXGLHnU��
6DPWLGLJ�HU�GHU�HQ�IDUH�IRU�DW�GHQ�PHJHW�EUHGH�IRUPXOHUHGH�PnOV�WQLQJ�JLYHU�HQ�VnGDQ�IRNXV�Sn�
WRWDOLWHW� L�XGGDQQHOVHQ�DW��QVNHW�RP� LQGO�ULQJ�DI� VDPWOLJH�GLVFLSOLQHU� L�Y�UVWH�IDOG�NRPPHU�WLO�DW�
IRUHJn�Sn�EHNRVWQLQJ�DI�HQ�G\EHUH�RJ�PHUH�PnOUHWWHW�IRUVWnHOVH�L�XGGDQQHOVHQ��
�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

'HW�DQEHIDOHV�GHUIRU�DW�XGGDQQHOVHQ�XGDUEHMGHU�DIGHOLQJVVSHFLILNNH�PnOV�WQLQJHU�GHU� �� � VDPPHQ�
PHG� DIGHOLQJHUQHV� IDJOLJH� LQGKROG� RJ� VWUXNWXU� �� JHUQH� Pn� Y�UH� IRUVNHOOLJH�� 'HW� E�U� GHVXGHQ�
RYHUYHMHV�RP�GHW�HU�KHQVLJWVP�VVLJW�DW�XGGDQQHOVHUQH�¨KDU�WLO�IRUPnO�DW�ELEULQJH�GHQ�VWXGHUHQGH�
NHQGVNDE�WLO�RJ�I�UGLJKHG�L�VDPWOLJH�WHNQLVNH��KnQGY�UNV��RJ�IRUPJLYQLQJVP�VVLJH�GLVFLSOLQHU¨���

��������)DJOLJW�LQGKROG�

'HW� IDJOLJH� LQGKROG� Sn� GH� WR� OLQLHU� HU� IRUPXOHUHW� KHOW� SDUDOOHOW�� ¨3n� I�UVWH� VWXGLHnU� � O�JJHV�
KRYHGY�JWHQ�Sn�JUXQGO�JJHQGH�XQGHUYLVQLQJ�L�WHNQLN�RJ�PDWHULDOHIRUVWnHOVH�IRU�GHUPHG�DW�VNDEH�
EDJJUXQG�IRU�HQ�KnQGY�UNVP�VVLJ�EDJJUXQG¨��+HUWLO�NRPPHU�HQ�U�NNH�IDJVSHFLILNNH�GLVFLSOLQHU�
VnVRP�NHPL��IDUYHO�UH��GLYHUVH�RYQSULQFLSSHU��JODVVHWV�KLVWRULH��Y�UNW�MVIXQNWLRQHU�RJ�IRUPO�UH�Sn�
JODVOLQLHQ�� VDPW� JHRORJL�� IUHPVWLOOLQJ� RJ� EHKDQGOLQJ� DI� IRUVNHOOLJH� OHUW\SHU�� OHUHWV� KLVWRULH��
JODVXUWHNQLN� RJ� JODVXUSU�YHU�� SUDNWLVN� RJ� WHRUHWLVN� JODVXUNHPL�� KHUXQGHU� JODVXUHQV� KLVWRULH� VDPW�
IRUVNHOOLJH� JODVXUW\SHU�� IRUVNHOOLJH� RYQW\SHU�� RYQHQV� KLVWRULH� RJ� PDWHULDOH� VDPW� GLYHUVH�
RYQE\JQLQJVWHNQLNNHU�Sn�NHUDPLNOLQLHQ���
�
¨3n� DQGHW� VWXGLHnU� XGE\JJHV� RJ� YLGHUHXGYLNOHV� GH� VWXGHUHQGHV� WHNQLVNH� RJ� KnQGY�UNVP�VVLJH�
NYDOLILNDWLRQHU�� +HUWLO� NRQFHQWUHUHV� XQGHUYLVQLQJHQ� RP� GHQ� NXQVWQHULVNH� RJ� GHVLJQP�VVLJH�
EDJJUXQG�VDPW�XGYLNOLQJ�DI�KROGQLQJ�RJ��VWHWLVN�VDQV¨��3n�WUHGMH�VWXGLHnU�VNHU�GHU�HQ�\GHUOLJHUH�
XGE\JQLQJ�PHG�KHQEOLN�Sn�¨XGYLNOLQJ�DI�HQ�VHOYVW�QGLJ��SURIHVVLRQHO�KROGQLQJ¨�������
�
6NROHQV�OHGHOVH�RJ�JUXSSH�DI�IDVWH�XQGHUYLVHUH�RSIDWWHU�GHUHV�RSJDYH�VnGDQ�DW�GHW�SULP�UW�GUHMHU�
VLJ�RP�DW�ELEULQJH�GH�VWXGHUHQGH�NHQGVNDE�WLO�PDWHULDOHUQH�RJ�KnQGY�UNHW��PHQV�GHW�NXQVWQHULVNH�
Q�UPHVW� HU� QRJHW� LERHQGH� L� GH� VWXGHUHQGH� VRP� PDQ� LNNH� L� HW� V�UOLJW� RPIDQJ� IRUKROGHU� VLJ�
UHIOHNWHUHW� WLO�� 'HQQH� RSIDWWHOVH� GHOWHV� LNNH� DI� GH� VWXGHUHQGH� VRP� HIWHUO\VWH� HQ� PHUH� WHRUHWLVN��
UHIOHNWHUHW�RJ�IRUPXOHUHW�WLOJDQJ�WLO�GHUHV�IDJ��
�
'HW� DQEHIDOHV� DW� VNROHQ� ¥� M�YQI�U� EHNHQGWJ�UHOVHQV� ��� ¥� L� K�MHUH� JUDG� SULRULWHUHU� ¨HQ� WHRUHWLVN�
VNROLQJ¨� DI� GH� VWXGHUHQGH� PHG� KHQEOLN� Sn� UHIOHNVLRQHU� RYHU� IRUPJLYQLQJ�� �VWHWLN� RJ�
VDPIXQGVP�VVLJ�SURGXNWDQYHQGHOVH�VnYHO�VRP�DQDO\WLVNH�PHWRGHU�L�GHQQH�IRUELQGHOVH��

��������6WUXNWXU�

8GGDQQHOVHQ�EHVWnU�DI�VHNV�VHPHVWUH�KYRUDI�VW�UVWHGHOHQ�DI�WLGHQ�IRUHJnU�Sn�HQ�DI�GH�WR�IDJOLQLHU��
6nOHGHV� IRUHJnU� LNNH� PLQGUH� HQG� ����� DI� GH� L� DOW� ����� OHNWLRQHU� �� VYDUHQGH� WLO� ���� �� Sn�
IDJOLQLHUQH�� 'HW� IUHPJnU� DI� VWXGLHRUGQLQJHQ� DW� GHQ� ¨GDJOLJH� XQGHUYLVQLQJVWLG� QRUPDOW� HU� IUD� NO��

�
���MI��VWXGLHRUGQLQJHQ�



'HVLJQ� ���

�����WLO�NO�������¨��RJ�DW�GHU�IRU�KYHUW�¨VHPHVWHU�XGDUEHMGHV�HQ�VNHPDSODQ¨�PHG�¨IRUHO�VQLQJHU��
XQGHUYLVQLQJVWLPHU��SURMHNWRSJDYHU�RJ�Y�UNVWHGVWLPHU¨���
�
�
�
7DEHO���
)RUGHOLQJ�DI�OHNWLRQHU�Sn�VHPHVWUH�RJ�IDJ���
�
6HPHVWHU� ��� ��� ��� ��� ��� ��� ,�DOW�

)DJOLQLH� ���� ���� ���� ���� ���� ���� �����

7HJQLQJ�IDUYHO�UH� ��� ��� ��� ��� ��� � ����

.XQVW�NXOWXUKLVWRULH� ��� ��� ��� � � � ���

'73� ��� ��� ��� � � � ���

.RPPXQLNDWLRQ� � ��� ��� ��� � � ���

�NRQRPL� � � � � ��� ��� ���

0DUNHGVI�ULQJ� � � � � ��� ��� ���

,�DOW� ���� ���� ���� ���� ���� ���� �����

�
�
'HQ� UHODWLYW� VWUDPPH� VNHPDSODQO�JQLQJ� PHG� FLUND� W\YH� XJHQWOLJH� XQGHUYLVQLQJVWLPHU�
VDPPHQKROGW�PHG�P�GHSOLJWHQ�RJ�GHQ�DPELWL�VH�PnOV�WQLQJ�RP�DW�NRPPH�LJHQQHP�¨VDPWOLJH¨�
GLVFLSOLQHU�� YLUNHU� LNNH� XPLGGHOEDUW� VRP� HQ� KHQVLJWVP�VVLJ� PRGHO� IRU� HQ� G\EGHJnHQGH�� VnYHO�
SUDNWLVN�VRP�WHRUHWLVN��YLGHUHJnHQGH�XGGDQQHOVH��
�
'HW�DQEHIDOHV�DW�XGGDQQHOVHQV� LQGKROG�RJ�VWUXNWXU�UHYXUGHUHV�PHG�KHQEOLN�Sn�DW�JLYH�PHUH�SODGV�
WLO�VHOYVW�QGLJKHG�RJ�IRUG\EHOVH�����
�

������ *HQHUHOOH�YXUGHULQJHU�RJ�DQEHIDOLQJHU�YHGU�UHQGH�PnOV�WQLQJHU��IDJOLJW�LQGKROG�
RJ�VWUXNWXU�

'HW�HU�HYDOXHULQJVJUXSSHQ�YXUGHULQJ�DW�HQ�DIVWLJQLQJVPXOLJKHG�HIWHU�WUHGMH�VWXGLHnU�O�JJHU�RS�WLO�
HQ� PHUH� NODU� VNHOQHQ� PHOOHP� HW� PHUH� DOPHQW� GHVLJQ�� HOOHU� DUNLWHNWIDJOLJW� JUXQGQLYHDX� RJ� HW� L�
IRUKROG�I�HNV��PDWHULDOHU��WHNQLNNHU�HOOHU�JHQVWDQGH�PHUH�VSHFLDOLVHUHW�QLYHDX���(Q�VnGDQ�WLOQ�UPHW�
VWUXNWXU�NDQ�nEQH�RS�IRU�DW�PDQ��HIWHU�GH�I�UVWH�WUH�nU�PHG�HW�EHYLV�L�IRUP�DI�HQ�VWXGLHMRXUQDO�RJ�

�
���6WXGLHRUGQLQJHQ�V�����/HNWLRQVSODQ�
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HW�SRUWRIROLR�GHU�GRNXPHQWHUHU�GHW�SnJ�OGHQGH�QLYHDX��NDQ�VSHFLDOLVHUH�VLJ� LQGHQIRU�HQ�EUHGHUH�
YLIWH�DI�XGGDQQHOVHVWLOEXG�Sn�ODQGHWV�DUNLWHNW��RJ�GHVLJQVNROHU���
�
'HW� DQEHIDOHV� GHUIRU� DW� GHU� LQGI�UHV� HQ� VWUXNWXU� Sn� GHVLJQXGGDQQHOVHUQH� PHG� HQ� IRUPHO�
DIVWLJQLQJVPXOLJKHG�HIWHU�GHW� WUHGMH� VWXGLHnU� IRU�KHULJHQQHP� OLJHOHGHV�DW� OHWWH�PXOLJKHGHQ� IRU�DW�
VNLIWH�PHOOHP�XGGDQQHOVHU�RJ�VNROHU�VnYHO�L�'DQPDUN�VRP�LQWHUQDWLRQDOW��
�
(YDOXHULQJVJUXSSHQ� �QVNHU� DW� XQGHUVWUHJH� DW� KHQVLJWHQ� PHG� IRUVODJHW� RP� HQ� WLOQ�UPHOVH� DI�
VWUXNWXUHQ� VNROHUQH� LPHOOHP� DOHQH� HU� DW� VW\UNH� IOHNVLELOLWHWHQ� RJ� PHULWPXOLJKHGHUQH� LQGHQIRU�
GHVLJQXGGDQQHOVHUQH��PHQV�JUXSSHQ�LNNH��QVNHU�DW�Y�UH�IRUWDOHU�IRU�LQGI�UHOVH�DI�HQ�EDFKHORUJUDG�
Sn�GHVLJQRPUnGHW��
�
��

���� 6WXGLHIRUPHU��SUDNWLN�RJ�EHG�PPHOVHVIRUKROG��
,� GHWWH� NDSLWHO� YLO� GHU� EOLYH� VDW� IRNXV� Sn� XQGHUYLVQLQJ� RJ� VWXGLHIRUPHU� KHUXQGHU� SUDNWLN� VDPW�
EHG�PPHOVHVIRUKROG�IRU�GH�IHP�VNROHU�KYHU�IRU�VLJ��.DSLWOHW�DIVOXWWHV�PHG�HQ�U�NNH�JHQHUHOOH��GHW�
YLO�VLJH�LNNH�VNROH�VSHFLILNNH��DQEHIDOLQJHU��
�

������ 'DQPDUNV�'HVLJQVNROH��
,� VHOYHYDOXHULQJVUDSSRUWHQ� DUJXPHQWHUHU� PDQ� IRU� YDOJHW� DI� XQGHUYLVQLQJVIRUPHU� VnOHGHV��
¨0nOV�WQLQJHQ�IRU�YDOJHW�DI�XQGHUYLVQLQJVPHWRGHU�HU�DW�NYDOLILFHUH�GHQ�VWXGHUHQGH�WLO�SURIHVVLRQHO�
EHVN�IWLJHOVH� LQGHQIRU� GHVLJQ��¨��'HUIRU� SULRULWHUHV� GHQ�SURMHNWRULHQWHUHGH�XQGHUYLVQLQJVIRUP�GD�
GHQQH� ¨WLOVWU�EHU� DW� O�JJH� VLJ� Vn� W�W� VRP� PXOLJW� RS� DG� IDJHWV� SUDNVLV¨�� � 'RJ� DQYHQGHV�
IRUHO�VQLQJHU���YHOVHU�P�Y��VRP�VXSSOHPHQW�EODQGW�DQGHW�PHG�KHQEOLN�Sn�DW�IRUPLGOH�PHUH�DOPHQW�
VWRI�HOOHU�WHNQLVNH�I�UGLJKHGHU��
�
+HUXGRYHU� HU� KYHUW� VHPHVWHU� RSGHOW� L� WR� VnNDOGWH� VSRU� KYRU� GHW� HQH� HU� HQ� DI� VNROHQ� IRUPXOHUHW�
SURMHNWRSJDYH�RJ�GHW�DQGHW�HU�HQ�SURMHNWRSJDYH�VRP�GHQ�VWXGHUHQGH�VHOY�KDU� IRUPXOHUHW��'H�WR�
RSJDYHU� JHQQHPI�UHV� SDUDOOHOW�� 'H� VWXGHUHQGH� PHQWH� XQGHU� EHV�JHW� LNNH� DW� GHU� YDU�
Q�YQHY�UGLJH�SUDNWLVNH�SUREOHPHU�PHG�RSGHOLQJHQ�L�GH�WR�VSRU���
�
(YDOXHULQJVJUXSSHQ� HU� HQLJ� PHG� VNROHQ� L� GHQQH� SULRULWHULQJ� DI� XQGHUYLVQLQJVIRUPHU�� RJ� ILQGHU�
RSGHOLQJHQ� L� VSRU�PHJHW�KHQVLJWVP�VVLJ�� �¨6SRU���¥�RSJDYHUQH¨�HU�YLJWLJH� IRUGL�GHW�HU�KHU�GHQ�
VWXGHUHQGH�LV�U�DUEHMGHU�VHOYVW�QGLJW�PHG�VWRIIHW���
�



'HVLJQ� ���

8GGDQQHOVHQ� HU� WLOUHWWHODJW� VnOHGHV� DW� DO� XQGHUYLVQLQJ� Sn� EDVLVVWXGLHW� HU� VNHPDODJW�� PHQV�
XQGHUYLVQLQJVIRUPHQ�Sn�LQVWLWXWWHUQH�GH�I�UVWH�VHPHVWUH�HU�VNHPDODJW�KYRUHIWHU�GHU�HU�HQ�K�M�JUDG�
DI� VHOYVWXGLH� GH� VLGVWH� VHPHVWUH�� � 3n� EHV�JHW� HIWHUO\VWH� GH� VWXGHUHQGH� DW� GHU� RJVn� HU� VNHPDODJW�
XQGHUYLVQLQJ�HIWHU�IMHUGH�VHPHVWHU�RJ�DW�GHU�HU�HQ�EHGUH�SODQO�JQLQJ�DI�I�HNV��NXUVXVXGEXGHW��'H�
VWXGHUHQGH� SnSHJHGH� GRJ� DW� GHWWH� YDU� HW� GLOHPPD�� GHQ� VWRUH� IULKHG� L� VWXGLHW� NDQ�RSIDWWHV� VRP�
VnYHO�HQ�VW�UN�VRP�HQ�VYDJ�VLGH�YHG�XGGDQQHOVHQ����
�
,�IRUKROG�WLO�NRRUGLQHULQJ�DI�XQGHUYLVQLQJHQ�XGWU\NWH�GH�VWXGHUHQGH�IUD�EDVLVVWXGLHW�XQGHU�EHV�JHW�
WLOIUHGVKHG� PHG� GH� VNULIWOLJH� RSJDYHU�� PHQ� RSOHYHGH� HW� WLGVSUHV� RJ� HW� SULRULWHULQJVSUREOHP� L�
IRUKROG� WLO� GH� �YULJH� J�UHPnO�� 'H� HIWHUO\VWH� GHUIRU� DW� PDQ� L� SODQO�JQLQJHQ� WRJ� K�MGH� IRU� GH�
VNULIWOLJH�RSJDYHU�YHG�DW�V�WWH�WLG�DI�WLO�GLVVH����
�
'H� VWXGHUHQGH� Sn� 'DQPDUNV� 'HVLJQVNROH� YDU� JHQHUHOW� WLOIUHGVH� PHG� GHQ� YHMOHGQLQJ� GH� InU� L�
IRUELQGHOVH�PHG�GHUHV�SURMHNWHU�� VHOYRP�GHU�YHG�VSHFLILNNH�RSJDYHU�NDQ�Y�UH�SUREOHPHU�PHG�DW�
ILQGH� YHMOHGHUH� PHG� GH� UHWWH� NRPSHWHQFHU�� 'HWWH� SUREOHP� IRUVW�UNHV� DI� GHW� VWRUH� DQWDO�
WLPHXQGHUYLVHUH� GHU� LNNH� DOWLG� KDU� WLOVWU�NNHOLJW� RYHUEOLN� RYHU� GH� IDVWDQVDWWH� YHMOHGHUQHV�
NRPSHWHQFHU�Sn�VNROHQ��
�
'HU�IRUHJnU�O�EHQGH�EHG�PPHOVHU�DI�GH�VWXGHUHQGHV�LQGVDWV�RJ�QLYHDX�L�IRUELQGHOVH�PHG�SURMHNWHU�
RJ� NXUVHU� KHUXQGHU� HQ� VDPOHW� YXUGHULQJ� YHG� DIVOXWQLQJHQ� DI� KYHUW� VHPHVWHU�� %HG�PPHOVHUQH�
UHJLVWUHUHV� L�GH� LQGLYLGXHOOH� VWXGLHMRXUQDOHU��$I�HNVDPLQHU�HU�GHU� L�DOW� WUH��(Q�HIWHU�DQGHW�VHPHVWHU�
GHU�DIJ�U�RP�GHQ�VWXGHUHQGH�NDQ�U\NNH�RS�WLO�HW�DI�LQVWLWXWWHUQH��HQ�HIWHU�VMHWWH�VHPHVWHU�KYRUHIWHU�
GHU� HU�PXOLJKHG� IRU� DW� DIVOXWWH� XGGDQQHOVHQ�PHG� HW� XGGDQQHOVHVEHYLV� � RJ� HQ� YHG�XGGDQQHOVHQV�
DIVOXWQLQJ� �DIJDQJVHNVDPHQ��� 9HG� DOOH� WUH� HNVDPLQHU� EHQ\WWHV� NDUDNWHUHQ� ¨EHVWnHW�LNNH�EHVWnHW¨��
9HG�DIJDQJ�LQGNDOGHV�VWXGHUHQGH�Sn����RJ�����VHPHVWHU�WLO�LQGVWLOOLQJ�WLO�DIJDQJ�KYLONHW�EHG�PPHV�
Sn�JUXQGODJ� DI� HYDOXHULQJHQ� DI� GHW� SnJ�OGHQGH� VHPHVWHU� KYRU� HW� SURJUDP� IRU� DIJDQJVSURMHNWHW�
IUHPO�JJHV�� �QVNHU� GHQ� VWXGHUHQGH� DIJDQJ� IUD� ���� ��� HOOHU� ��� VHPHVWHU� VNDO� �QVNHW� IUHPVHQGHV�
VNULIWOLJW�VDPPHQ�PHG�HW�SURJUDP�IRU�DIJDQJVSURMHNWHW��+HUHIWHU�IRUHWDJHV�HQ�EHG�PPHOVH��
�
,�VHOYHYDOXHULQJVUDSSRUWHQ�XGWU\NNHV�GHU�HQ�NULWLN�DI�EHG�PPHOVHVJUXQGODJHW�GHU�RSOHYHV�VRP�IRU�
JHQHUHOW�� 'HU� HIWHUO\VHV� NODUH� NULWHULHU� IRU� RJ� HW� VW�UNHUH� HNVWHUQW� HOHPHQW� YHG� EHG�PPHOVHUQH��
'HQQH�NULWLN�J�OGHU�LV�U�VSRU���RSJDYHUQH��3n�GHQQH�EDJJUXQG�KDU�6NROHUnGHW�EHVOXWWHW�DW�MXVWHUH�
VWXGLHRUGQLQJHQ�EODQGW�DQGHW�PHG�KHQEOLN�Sn�DW�VNDEH�HQ�I�OOHV�UDPPH�IRU�YHMOHGQLQJ��HNVDPHQ�
P�P��
�
'HU�VDYQHV�HQ�IRUPHO�SUDNWLNRUGQLQJ�PHG�JRGNHQGWH�SUDNWLNSODGVHU�Sn�'DQPDUNV�'HVLJQVNROH��RP�
HQG�GH�VWXGHUHQGH�KDU�PXOLJKHG�IRU�Sn�HJHW�LQLWLDWLY�DW�WDJH�SUDNWLNRSKROG�RJ�In�GHWWH�JRGNHQGW�
VRP� HQ� GHO� DI� VWXGLHIRUO�EHW�� 'H� VWXGHUHQGH� YDU� YHG� EHV�JHW� PHJHW� NULWLVNH� L� IRUKROG� WLO� GHQ�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

QXY�UHQGH� KnQGWHULQJ� DI� SUDNWLNNHQ�� KHUXQGHU� GHQ� IRU� ULQJH� VDPPHQK�QJ�PHOOHP�XGGDQQHOVH�
RJ� SUDNWLN�� 3UDNWLN� E�U� Y�UH� HQ� Y�VHQWOLJ� GHO� DI� XGGDQQHOVHQ� GHOV� DI� KHQV\Q� WLO� GHQ� IDJOLJH�
XGYLNOLQJ� Sn� VNROHQ�� GHOV� IRU� DW� VLNUH� HQ� EHGUH� NRQWDNW� WLO� GH� VWXGHUHQGHV� NRPPHQGH�
DUEHMGVPDUNHG��
�

������ 'HVLJQVNROHQ�L�.ROGLQJ��
0nOHW� IRU�XQGHUYLVQLQJHQ�HU� LI�OJH�UHNWRU�%LUWH�6DQGRUII��DW�GH�VWXGHUHQGH�XGYLNOHU�¨HW�SHUVRQOLJW�
IRUPVSURJ�� HYQHQ� WLO� DW� JHQHUHUH� LGpHU�� HQ� IRUWUROLJKHG� PHG� GHVLJQSURFHVVHU� RJ� GHQV�
DUEHMGVPHWRGH�� HQ� IDJOLJ� YLGHQ� RJ� NXQQHQ�¨� VDPW� ¨HQ� WHRUHWLVN� YLGHQ� RJ� IRUVWnHOVH� DI�
GHVLJQIDJHWV� NXOWXU�� RJ� VWLOKLVWRULVNH� IRUXGV�WQLQJHU� RJ� YLONnU� L� VDPWLGHQ�¨�� 6RP� I�OJH� KHUDI� HU�
XQGHUYLVQLQJHQ� VRP� KRYHGUHJHO� SURMHNWRULHQWHUHW�PHG� Y�JW� Sn� GH� VWXGHUHQGHV� VHOYVW�QGLJKHG��
+HUWLO�NRPPHU��DW�PDQ�WLOVWU�EHU�HW�HNVHPSODULVN�SULQFLS�L�VLQ�XGY�OJHOVH�DI�IDJOLJW�VWRI���
�
6RP� HW� ELGUDJ� WLO� DW� IRUPLGOH� WHRUHWLVN� VWRI� KDU� PDQ� LI�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� I�OOHV�
XJHQWOLJH� IRUHO�VQLQJHU� LQGHQIRU� NXQVW��� VWLO�� RJ� LGpKLVWRULH�� ILORVRIL� RJ� IDJOLJW� DNWXHOOH� WHPDHU��
'HVXGHQ�HU�GHU�DIVDW�HW�DQWDO�XJHU�WLO�VHOYVWXGLHU�IRUGHOW�RYHU�VWXGLHnUHW�IRU�DW�JLYH�GH�VWXGHUHQGH�
PXOLJKHG�IRU�IRUG\EHOVH�P�P��
�
8QGHUYLVQLQJHQ�Sn�'HVLJQVNROHQ� L�.ROGLQJ�RPIDWWHU� VnOHGHV�HQ� YLIWH�DI�XQGHUYLVQLQJVIRUPHU��GRJ�
DQYHQGHV� JUXSSHDUEHMGH� L� PHJHW� IRUVNHOOLJW� RPIDQJ� Sn� GH� IRUVNHOOLJH� GHOH� DI� XGGDQQHOVHQ�� 3n�
.HUDPLN�RJ�*ODV�VDPW�,QGXVWULHOW�'HVLJQ�DQYHQGHU�PDQ�LNNH�JUXSSHDUEHMGH�IRUGL�PDQ�SULRULWHUHU�DW�
GH� VWXGHUHQGH� ILQGHU� GHUHV� SHUVRQOLJH� XGWU\N��PHQV� GHW� DQYHQGHV� L� HW� YLVW�RPIDQJ�Sn�GH��YULJH�
OLQLHU��
�
(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� DOOH� VWXGHUHQGH� L� HW� YLVW� RPIDQJ� DQYHQGHU� SURMHNWRULHQWHUHW�
JUXSSHDUEHMGH� IRU� KHULJHQQHP� DW� EOLYH� IRUWUROLJH� PHG� HQ� Y�VHQWOLJ� SURIHVVLRQVUHOHYDQW�
DUEHMGVIRUP��
�
,I�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� LQGJLN� SUDNWLN� ¨IRU� HQ� GHO� nU� VLGHQ� VRP� HQ� REOLJDWRULVN� GHO� DI�
XGGDQQHOVHQ��PHQ�EOHY�RSJLYHW�GD�GHW�LNNH�YDU�PXOLJW�DW�VNDIIH�GH�IRUQ�GQH�SUDNWLNSODGVHU�LQGHQ�
IRU�DOOH�IDJRPUnGHUQH¨��6NROHQ�HU�JUXQGO�JJHQGH�SRVLWLY�RYHUIRU�SUDNWLNRSKROG��RJ�RSIRUGUHU�GH�
VWXGHUHQGH� WLO� Jn� L� SUDNWLN� QnU� GH� KDU� HW� EHVWnHW� GH� I�UVWH� WR� nU� RJ� XQGHU� IRUXGV�WQLQJ� DI� DW�
SUDNWLNVWHGHW� HU� DI� JRG� NYDOLWHW�� 'HW� NDQ� GRJ� LI�OJH� GH� VWXGHUHQGH� Y�UH� YDQVNHOLJW� DW� ILQGH� HQ�
SUDNWLNSODGV�� $I� �NRQRPLVNH� JUXQGH� IRUHWU�NNHU� QRJOH� VWXGHUHQGH� L� VWHGHW� IRU� DW� WDJH�
VWXGLHUHOHYDQW�DUEHMGH�VLGHO�EHQGH�PHG�VWXGLHW�HOOHU�L�VRPPHUIHULHQ��
�
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'H� VWXGHUHQGHV� DUEHMGHU� EHG�PPHV� KYHUW� VHPHVWHU� �� IUD� Q�VWH� VWXGLHnU� GRJ� NXQ� nUOLJW� �� DI� HQ�
XQGHUYLVHU�RJ�HQ�FHQVRU��'HU�XGOHYHUHV�HQ�VNULIWOLJ�YXUGHULQJ��RJ�GHU�HU�PXOLJKHG�IRU�DW�WDOH�PHG�
HQ� XQGHUYLVHU� HIWHUI�OJHQGH�� � 'H� VWXGHUHQGH� JDY� YHG�EHV�JHW� XGWU\N� IRU� WLOIUHGVKHG�PHG�GHQQH�
EHG�PPHOVHVIRUP�� 9HG� VRPPHUHYDOXHULQJHQ� VNDO� PDQ� EHVWn� IRU� DW� NXQQH� IRUWV�WWH� Sn� Q�VWH�
VWXGLHnU��RJ�GHW�HU�QRUPDOW�DW�HW�PLQGUHWDO�Sn�PD[������VWXGHUHQGH�GXPSHU�KYHUW�nU��
�
9HG� DIVOXWQLQJHQ� DI� KYHUW� SURMHNW� JHQQHPJnU� GH� VWXGHUHQGH� GHVXGHQ� KLQDQGHQV� Y�UNHU� KYLONHW�
O�UHU�GHP�DW�JLYH�RJ�PRGWDJH�NULWLN��3n�IDJRPUnGHUQH�PRGH�RJ�WHNVWLO�KDU�PDQ�VWXGLHMRXUQDOHU��
PHQ� HUIDULQJHUQH� PHG� GLVVH� YDU� LNNH� HQW\GLJW� SRVLWLYH�� (IWHU� QLHQGH� VHPHVWHU� DIOHYHUHU� GH�
VWXGHUHQGH� HW� VnNDOGW� LQGVWLOOLQJVSURMHNW� GHU� VNDO� JRGWJ�UH� RP� GH� VWXGHUHQGH� HU� L� VWDQG� WLO� DW�
JHQQHPI�UH� HW� DIJDQJVSURMHNW�� 3URMHNWHW� YXUGHUHV� RJ� GH� VWXGHUHQGH� LQGVWLOOHV� WLO� DIJDQJ� DI�
IDJOHGHUHQ��$IJDQJVSURMHNWHW�Pn�YDUH�RS�WLO����XJHU�RJ�EHG�PPHV�EnGH�LQWHUQW�RJ�HNVWHUQW�PHG�
NDUDNWHUHQ�EHVWnHW�LNNH�EHVWnHW��'HU�HU�Sn�VNROHQ�DOPLQGHOLJ�WLOIUHGVKHG�PHG�EHG�PPHOVHVIRUPHQ��
�

������ $UNLWHNWVNROHQ�L�$DUKXV��
,� VHOYHYDOXHULQJVUDSSRUWHQ� KDU�PDQ� YDOJW� DW� UHGHJ�UH� IRU� XQGHUYLVQLQJVPHWRGHU� RJ� VWXGLHIRUPHU�
IRU� GHQ� VDPOHGH� DUNLWHNWXGGDQQHOVH�� ,� GHQ� IRUELQGHOVH� IUHPK�YHV� GHW�� DW� GHW� HU� XGGDQQHOVHQV�
XGJDQJVSXQNW�¨DW�JUXQGO�JJHQGH�DUNLWHNW��RJ�GHVLJQIDJOLJ�NRPSHWHQFH�EHGVW�HWDEOHUHV�JHQQHP�
SURMHNWDUEHMGH� KYRU� HYQHQ� WLO� DW� KnQGWHUH� NRPSOHNVH� IRUPJLYQLQJVSURFHVVHU� ����� RSE\JJHV¨��
(QGYLGHUH�K�YGHV�GHW�DW�PDQ�¨O�UHU�DW�IRUPJLYH��GHVLJQH��YHG�DW��YH�VLJ�L�DW�J�UH�GHW���¨OHDUQLQJ�
E\�GRLQJ¨���PDQ�O�UHU�LNNH�DW�IRUPJLYH�YHG�EORW�DW�EOLYH�XQGHUYLVW�L�GHW��PHQ�IUHP�IRU�DOW�JHQQHP�
YHMOHGQLQJ�XQGHU�GHVLJQSURFHVVHQ¨�� �6RP�I�OJH�DI�SURMHNWDUEHMGVIRUPHQ� OLJJHU�PDQ�VWRU�Y�JW�Sn�
GH�VWXGHUHQGHV�HJHQ�YLGHQV��RJ�GRNXPHQWDWLRQVLQGVDPOLQJ���
�
(YDOXHULQJVJUXSSHQ�HU�HQLJ�PHG� I�OJHJUXSSHQ� L� �� VRP�GHQ�VNULYHU� L� VHOYHYDOXHULQJVUDSSRUWHQ���DW�
¨Y�JWQLQJHQ�DI�SURMHNW��RJ��YHOVHVRSJDYHUQH�PHG�GHQ� LQGLYLGXHOOH� WHJQHERUGVXQGHUYLVQLQJ�VRP�
FHQWUDO� XQGHUYLVQLQJVIRUP¨� HU� ¨DI� XRPJ�QJHOLJ� EHW\GQLQJ� IRU� XGGDQQHOVHQV� NYDOLWHW¨�� 'RJ�
SnSHJHU�I�OJHJUXSSHQ��DW�¨GHU�JHQHUHOW�HU�HW�EHKRY�IRU�DW�VW\UNH�XQGHUYLVQLQJHQ�L�GHVLJQPHWRGH¨��
�
0HG�KHQV\Q�WLO�GHVLJQDIGHOLQJHUQH�HU�GHW� I�OJHJUXSSHQV�RSIDWWHOVH�DW�¨Y�JWQLQJHQ�RJ�VDPVSLOOHW�
PHOOHP� WHRUL� RJ� SUDNVLV� HU� RSWLPDO� Sn� DIGHOLQJHUQH� ,QGXVWULHO� 'HVLJQ� RJ� 0�EHO� L� NUDIW� DI� GH�
WY�UIDJOLJH� RJ� YLUNVRPKHGVUHODWHUHGH� SURMHNWDUEHMGHU�� HQ�XGVWUDNW� EUXJ� DI� SUDNVLVO�UHUH� RJ� HW� ¥�
HIWHU�RPVW�QGLJKHGHUQH�¥�YHOIXQJHUHQGH�DIGHOLQJVVW\UHW�SUDNWLNVDPDUEHMGH�PHG�HQ�U�NNH�GDQVNH�
SURGXNWLRQVYLUNVRPKHGHU¨��
�
,�IRUKROG�WLO�EHG�PPHOVHVV\VWHPHW�Sn�$UNLWHNWVNROHQ�L�$DUKXV�HU�GHU�I�UVW�RJ�IUHPPHVW�HQ�O�EHQGH�
YXUGHULQJ� DI� GH� VWXGHUHQGHV� IDJOLJH� LQGVDWV� RJ� I�UGLJKHGHU�� +HUXGRYHU� HU� GHU� GHW� IRUPHOOH�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

EHG�PPHOVHVV\VWHP�GHU� LQGHKROGHU�HQ� IDJOLJ�EHG�PPHOVH�HIWHU� I�UVWH�GHO� VRP�IRUXGV�WQLQJ�IRU�
IRUWV�WWHOVH� Sn� VWXGLHWV� DQGHQ� GHO�� +HUWLO� NRPPHU� HQ� VHPHVWHUYLV� VWXGLHDNWLYLWHWVHUNO�ULQJ� VDPW�
S�GDJRJLVN� YHMOHGQLQJ� RJ� WLO� VLGVW� DIJDQJVSU�YHQ�� 3n� ,QGXVWULHO� 'HVLJQ� ODYHU� GH� VWXGHUHQGH�
GHVXGHQ�HQ�SRUWRIROLH�PHG�GHUHV�DUEHMGHU�RJ�GHW�HU�KHQVLJWHQ�DW� O�JJH�GLVVH�XG�Sn� ,QWHUQHWWHW��
'HU� HU� Sn� VNROHQ� JHQHUHO� WLOIUHGVKHG� PHG� EHG�PPHOVHVV\VWHPHW� RJ� LQWHW� �QVNH� RP� DW� LQGI�UH��
NDUDNWHUV\VWHPHU�VRP����VNDODHQ���
�
(IWHU�WUHGMH�VWXGLHnU�KDU�GH�VWXGHUHQGH�PXOLJKHG�IRU�DW�LQWHJUHUH�HW����XJHUV�O�QQHW�SUDNWLNIRUO�E�L�
HQ� YLUNVRPKHG�� RJ� GH� VHQHVWH� WUH� nU� KDU� GHU� Y�UHW� HWDEOHUHW� �������� SUDNWLNSODGVHU� nUOLJW�� 3n�
$UNLWHNWVNROHQ� L�$DUKXV�PHQHU�PDQ� DW� GHW� HU� VY�UW� DW� In� WLG� WLO� SUDNWLN� L� O�EHW� DI�GH� WL� VHPHVWUH�
XGGDQQHOVHQ� YDUHU�� VHOYRP�PDQ� VDPWLGLJ� VHU� SUDNWLN� VRP�PHJHW� Y�UGLIXOGW�� 'HUIRU� IRUV�JHU� GH�
VWXGHUHQGH� DW� NRPPH� L� SUDNWLN� L� VRPPHUSHULRGHQ� KYLONHW� LPLGOHUWLG� RIWH� LNNH� SDVVHU�
YLUNVRPKHGHUQH� V�UOLJW� JRGW��'H� VWXGHUHQGH� VHU� GHUIRU� JHUQH� DW� GHU� EOLYHU� VDW� HW� VHPHVWHU� DI� WLO�
SUDNWLN��
�
,� (YDOXHULQJVUDSSRUWHQ� YHGU�UHQGH� DUNLWHNWXGGDQQHOVHQ� Sn� $UNLWHNWVNROHQ� L� $DUKXV� IUD�
(YDOXHULQJVFHQWHUHW� IRU� GH� 9LGHUHJnHQGH� 8GGDQQHOVHU� EOHY� REOLJDWRULVN� SUDNWLN� DQEHIDOHW� ¥� LNNH�
PLQGVW�Sn�EDJJUXQG�DI�DW�GHU�NXQQH�SnYLVHV�HQ�SRVLWLY�NRUUHODWLRQ�PHOOHP�SUDNWLN�RJ�HIWHUI�OJHQGH�
EHVN�IWLJHOVH�IRU�NDQGLGDWHUQH�����
�

������ .XQVWDNDGHPLHWV�$UNLWHNWVNROH��
8QGHUYLVQLQJHQ� Sn� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� HU� FHQWUHUHW� RP� SURMHNWDUEHMGVIRUPHQ� KYRUWLO�
NRPPHU� IRUHO�VQLQJHU� RJ� NXUVHU�� GHU� RIWH� RJVn� KDU� IRUP� DI� IRUHO�VQLQJHU�� PHQ� VRP� L� YLVVH�
WLOI�OGH�WLOOLJH�NREOHV�PHG��YHOVHU��7HJQHERUGVXQGHUYLVQLQJHQ��VRP�HU�HQ�IRUP�IRU�LV�U�LQGLYLGXHOW�
SURMHNWDUEHMGH��KDU�WUDGLWLRQHOW�VSLOOHW�HQ�VWRU�UROOH��RJ�J�U�GHW�IRUWVDW���
�
8QGHUYLVHUQH� YXUGHUHU� DW� GH� EUXJHU� RPNULQJ� HQ� WLPH� XJHQWOLJW� SU�� VWXGHUHQGH� WLO�
WHJQHERUGVDUEHMGH� RJ� VHU� GHWWH� VRP� HQ� PHJHW� WLOIUHGVVWLOOHQGH� S�GDJRJLVN� IRUP�� 'HQ� HU� GRJ�
PHJHW� UHVVRXUFHNU�YHQGH� RJ� VLNUHU� LNNH� Q�GYHQGLJYLV� DW� GH� VWXGHUHQGH� InU� WLOVWU�NNHOLJ�
XQGHUYLVQLQJ�Sn�RPUnGHU�GHU�LNNH�KDU�GLUHNWH�UHODWLRQ�WLO�GHUHV�NRQNUHWH�WHJQHRSJDYHU��6RP�I�OJH�
KHUDI�HU�GHW�XQGHU�RYHUYHMHOVH�RP�PDQ�VNXOOH�VDWVH�SULRULWHUH� WHJQHERUGVDUEHMGHW� ODYHUH�WLO� IRUGHO�
IRU�IOHUH�PLQGUH�SURMHNWHU�VDPW�IOHUH�NXUVHU��
�
'H�VWXGHUHQGH�SnSHJHGH�XQGHU�EHV�JHW�GHW�SUREOHP�DW�XGEXGHW�DI�NXUVHU�HU�WLOUHWWHODJW�VnOHGHV�DW�
GH�VWXGHUHQGH�XG�RYHU�DW�I�OJH�HW�NXUVXVXGEXG�RJVn�VNDO�O�VH�REOLJDWRULVNH�SURMHNWHU��'HWWH�JLYHU�

�
���(YDOXHULQJVUDSSRUW��MDQ��������V��������
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GH�VWXGHUHQGH�HW�YLVW�WLGVSUHV�KYLONHW�RIWH�UHVXOWHUHU� L�DW�NXUVHUQH�SULRULWHUHV�K�MHUH�HQG�O�VQLQJHQ�
DI�SURMHNWHUQH��
�
(YDOXHULQJVJUXSSHQ�DQEHIDOHU�DW�WHJQHERUGVDUEHMGHW�RJ�GHQ�W�WWH�NRQWDNW�PHOOHP�VWXGHUHQGH�RJ�
XQGHUYLVHUH�IRUWVDW�SULRULWHUHV�K�MW��'HWWH�Pn�GRJ�VNH�VnOHGHV�DW�GHU�VLNUHV�HQ�ULPHOLJ�EDODQFH�VnYHO�
L�IRUKROG�WLO��SURMHNWDUEHMGH�L�JUXSSHU�VRP��HW�WLOVWU�NNHOLJW�XGEXG�DI�NXUVHU�����������
�
'H� VWXGHUHQGHV� SURMHNWHU� EHG�PPHV� O�EHQGH� L� IRUELQGHOVH� PHG� IUHPO�JJHOVHU� IRU� DQGUH�
VWXGHUHQGH��IRU�XQGHUYLVHUH�RJ�HYW��IRU�HNVWHUQH�XQGHUYLVHUH��+YHUW�KDOYH�nU�InU�GH�VWXGHUHQGH�HQ�
VNULIWOLJ� XGWDOHOVH� YHGU�UHQGH� GHUHV� QLYHDX�� RJ� HIWHU� I�UVWH� GHO� YXUGHUHV� GHQ� VWXGHUHQGH� PHG�
KHQV\Q�WLO�IDJOLJ�PRGHQKHG�WLO�DQGHQGHOHQ�DI�VWXGLHW��)�U�SnEHJ\QGHOVHQ�DI�DIJDQJVRSJDYHQ�O�VHU�
GH�IOHVWH�VWXGHUHQGH�HQ� LQGVWLOOLQJVRSJDYH�GHU�IRUEHUHGHU�GHP�Sn�DUEHMGHW�PHG�DIJDQJVRSJDYHQ��
'HU� YDU� YHG� EHV�JHW� Sn� VNROHQ� JHQHUHO� WLOIUHGVKHG�PHG� EHG�PPHOVHVV\VWHPHW�� VRP�PDQ�PHQHU�
SDVVHU� JRGW� WLO� GHQ� SURMHNWRULHQWHUHGH� VWXGLHIRUP�� RJ� GHU� HU� LQWHW� �QVNH� Sn� XGGDQQHOVHQ� RP� DW�
LQGI�UH�EUXJ�DI�NDUDNWHUV\VWHPHU�VRP����VNDODHQ���
��
'HW� HU� LI�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� DOPLQGHOLJW� DW� GH� VWXGHUHQGH� KDU� HW� VHPHVWHUV� SUDNWLN� L�
PLGWHQ�DI�GHUHV�VWXGLXP��'H�VWXGHUHQGH�IUHPI�UWH�XQGHU�EHV�JHW�GHQ�YXUGHULQJ�DW�PDQJH�KDYGH�
WHJQHVWXHDUEHMGH�YHG�VLGHQ�DI�XGGDQQHOVHQ�KYRUIRU�GH�LNNH�KDYGH�GHW�VDPPH�EHKRY�IRU�SUDNWLN��
�

������ *ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP��
,I�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� �HU�GHU�¨L�EHJ\QGHOVHQ�DI� VWXGLHWLGHQ�PHJHW� I�UGLJKHGVLQGO�ULQJ�
Sn� IDJOLQLHUQH�� VRP� XGRYHU� HQ� JUXQGLJ� LQWURGXNWLRQ� NU�YHU� LQGLYLGXHO� UnGJLYQLQJ�� KM�OS� RJ�
YHMOHGQLQJ�VDPW�HW�VWRUW�VHOYVW�QGLJW�WU�QLQJVDUEHMGH�����¨��PHQV�GHQ�¨PHUH�WHRULEDVHUHGH�GHO�DI�
XQGHUYLVQLQJHQ� I�HNV�� NHPL�� IRUPIRUVWnHOVH�� IDUYHIRUVWnHOVH�� EDVHUHV� PHUH� Sn� NODVVHXQGHUYLVQLQJ�
PHG�HNVHPSOHU�RJ�RSJDYHU��GHU�VNDO�O�VHV�LQGLYLGXHOW�HOOHU�L�WHDP¨��
�
0DQ�KDU�GHQ�SROLWLN�Sn� VNROHQ�DW�GHW� HU�REOLJDWRULVN�DW�GHOWDJH� L�NXUVHU�KHUXQGHU�J�VWHO�UHUQHV�
IRUHO�VQLQJHU�� /HGHOVHQ� EHJUXQGHU� GHWWH� PHG� DW� GHW� HU� Q�GYHQGLJW� DW� GH� VWXGHUHQGH� O�UHU� GH�
PDQJH�WHNQLNNHU���
�
(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� GHW� L� K�MHUH� JUDG� J�UHV� IULYLOOLJW� DW� GHOWDJH� L� NXUVHU� RJ�
IRUHO�VQLQJHU�IRU�DW�VW\UNH�GH�VWXGHUHQGHV�VHOYVW�QGLJKHG�RJ�PXOLJKHG�IRU�IRUG\EHOVH��
�
8G�RYHU�GHQ�GDJOLJH�O�EHQGH�YXUGHULQJ�DI�GH�VWXGHUHQGH�DIKROGHV�GHU�VHPHVWHUYHMOHGQLQJ�HIWHU����
RJ���� VHPHVWHU��'HUXGRYHU�HU�HQ�EHVWnHW�SU�YH�YHG�DIVOXWQLQJHQ�DI����VHPHVWHU�HQ�IRUXGV�WQLQJ�
IRU�IRUWV�WWHOVH�Sn�VWXGLHW��3n����VHPHVWHU�XGI�UGLJHU�GH�VWXGHUHQGH�HW�PLGWYHMVSURMHNW�RJ�VWXGLHW�
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DIVOXWWHV� PHG� HQ� DIJDQJVSU�YH�� ,� IRUELQGHOVH� PHG� EHV�JHW� HIWHUO\VWH� GH� VWXGHUHQGH� PHUH�
V\VWHPDWLVNH�� S�GDJRJLVNH� RJ�XGYLNOHQGH�HYDOXHULQJHU� DI�GHUHV�DUEHMGH��'H�RSOHYHGH�DW� O�UHUQH�
YDU� IRU� WLOEDJHKROGQH�PHG�DW�JLYH�NULWLN� DI�GH� VWXGHUHQGHV�DUEHMGHU�RJ�PHG�DW�Jn� L� IDJOLJ�GLDORJ�
PHG�GH�VWXGHUHQGH��
�
9HG�DIVOXWQLQJHQ�DI����VHPHVWHU�LQGJnU�GHU�HW����XJHUV�SUDNWLNIRUO�E��6nYHO�I�OJHJUXSSHQ�VRP�GH�
VWXGHUHQGH�YHG�EHV�JHW�XGWU\NWH� VWRU� WLOIUHGVKHG�PHG�XGE\WWHW�DI�SUDNWLNRSKROGHQH��VRP�KDU�HQ�
LPSRQHUHQGH�JHRJUDILVN� VSUHGQLQJ�QDWLRQDOW�VRP� LQWHUQDWLRQDOW��'RJ�SnSHJHGH�GH�VWXGHUHQGH�DW�
XGE\WWHW� SULP�UW� JLN� Sn�GHW� KnQGY�UNVP�VVLJH�RJ� NXQ� L� EHJU�QVHW� RPIDQJ�Sn�GHW� WHRUHWLVNH��
'HU� IRUHJnU� LI�OJH� GH� VWXGHUHQGH� LNNH� QRJHQ� HYDOXHULQJ� DI� SUDNWLNRSKROGHQH�� GRJ� KROGHV� GHU�
IRUHGUDJ�RP�HUIDULQJHU�IUD�SUDNWLNRSKROGHW�IRU�GH��YULJH�VWXGHUHQGH��
�
(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� XQGHUYLVQLQJHQ� WLOUHWWHO�JJHV� Sn� HQ� VnGDQ� PnGH� DW� GH� IDJOLJH�
IRUXGV�WQLQJHU� VRP� GH� VWXGHUHQGH� P�GHU� PHG�� QHPOLJ� HQ� UHOHYDQW� GRNXPHQWHUHW� IDJOLJ� RJ�
WHRUHWLVN� EDJJUXQG� Sn� VDPPHQODJW� WUH� nU�� L� VW�UUH� JUDG� XGQ\WWHV� IRU� DW� K�MQH� GHW� NXQVWQHULVNH�
QLYHDX�� (QGYLGHUH� DQEHIDOHV� GHW� DW� YLGHQ� RJ� HUIDULQJHU� IUD� SUDNWLNRSKROGHQH� XGQ\WWHV� RJ�
IDVWKROGHV�L�HQ�HIWHUI�OJHQGH�UDSSRUW�VRP�HQ�LQWHJUHUHW�GHO�DI�GHW�VDPOHGH�VWXGLHIRUO�E��
�

������ *HQHUHOOH�YXUGHULQJHU�RJ�DQEHIDOLQJHU�RP�XQGHUYLVQLQJ��VWXGLHIRUPHU��SUDNWLN�RJ�
EHG�PPHOVHVIRUPHU�

(YDOXHULQJVJUXSSHQ� ILQGHU� GHW� ULJWLJW� DW� DUNLWHNW�� RJ� GHVLJQXGGDQQHOVHUQH� SULRULWHUHU�
SURMHNWDUEHMGVIRUPHQ� LNNH�PLQGVW�DI�KHQV\Q�WLO�GH�VWXGHUHQGHV�PXOLJKHGHU�IRU�DW�NXQQH�DUEHMGH� L�
WHDPV� HIWHU� HQGW� XGGDQQHOVH�� 3URMHNWRULHQWHUHW� JUXSSHDUEHMGH� DQYHQGHV� GRJ� L� HW� QRJHW� PHUH�
YDULHUHQGH�RPIDQJ��
��
'HW� DQEHIDOHV� DW� PDQ� Sn� DOOH� XGGDQQHOVHUQH� ELEHKROGHU� SULRULWHULQJHQ� DI� SURMHNWDUEHMGVIRUPHQ�
VDPW�VLNUHU�DW�SURMHNWRULHQWHUHW�JUXSSHDUEHMGH�LQGJnU�EODQGW�VWXGLHIRUPHUQH�VRP�HW�IDVW�HOHPHQW���
�
(YDOXHULQJVJUXSSHQ�ILQGHU�DW�GHVLJQXGGDQQHOVHUQHV�NDUDNWHU�J�U�GHW�KHQVLJWVP�VVLJW�DW�DQYHQGH�
PHUH�NYDOLWDWLYH�EHG�PPHOVHVIRUPHU�HQG�GHW� WUDGLWLRQHOOH�NDUDNWHUV\VWHP��'LVVH�Pn�GRJ�VDPWLGLJ�
KDYH� HQ� Y�VHQWOLJ� LQIRUPDWLRQVY�UGL� IRU� VnYHO� VWXGHUHQGH� VRP� HYHQWXHOOH� DIWDJHUH�� 'HU� HU� IUD�
VNROHUQH� JRGH� HUIDULQJHU� PHG� EODQGW� DQGHW� VWXGLHMRXUQDOHU� PHG� UHJHOP�VVLJH� VNULIWOLJH�
YXUGHULQJHU� DI� GH� VWXGHUHQGHV� DUEHMGHU�� 2J� PDQ� NXQQH� RYHUYHMH� I�HNV�� ZHE�EDVHUHGH� RJ�
NRQWLQXHUOLJW�RSE\JJHGH�ILOHU�PHG�GH�VWXGHUHQGHV�DUEHMGHU���
�



'HVLJQ� ���

(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� GHVLJQXGGDQQHOVHUQH�� EnGH� DI� KHQV\Q� WLO� GH� VWXGHUHQGH� RJ�
DIWDJHUQH��Q�UPHUH�RYHUYHMHU�EHG�PPHOVHVIRUPHUQH��KHUXQGHU�VWXGLHMRXUQDOHU�PHG�UHJHOP�VVLJH�
VNULIWOLJH�YXUGHULQJHU�DI�GH�VWXGHUHQGHV�DUEHMGHU��VRP�DOWHUQDWLY�GHW�WUDGLWLRQHOOH�NDUDNWHUV\VWHP��
�
'HW�HU�HYDOXHULQJVJUXSSHQV�YXUGHULQJ�DW�XGGDQQHOVHQV�NREOLQJ�WLO�VDPIXQGHW�RJ�LV�U�HUKYHUYVOLYHW�
HU� YLJWLJW� EnGH� L� IRUKROG� WLO� GHW� IDJOLJH� XGE\WWH� VWXGHUHQGH� L� SUDNWLN� NDQ� In� RJ� GLPLWWHQGHUQHV�
MREPXOLJKHGHU�� 'HUIRU� E�U� IRUKROGHW� XGE\JJHV� TXD� IRU� HNVHPSHO� PHQWRURUGQLQJHU�� VWXGLHEHV�J�
VDPW�SURMHNWHU�XGDUEHMGHW�L�VDPDUEHMGH�PHG�HUKYHUYVOLYHW��
�
'HW�DQEHIDOHV�DW�SUDNWLNNHQ�JHQHUHOW�SULRULWHUHV�K�MHUH�RJ�IRUPDOLVHUHV�PHG�KHQEOLN�Sn�DW�EOLYH�HW�
UHHOW� WLOEXG� WLO� DOOH�� 6NROHUQH� E�U� ¥� KYLV� GH� LNNH� DOOHUHGH� KDU� GHW� ¥� RSE\JJH�� YHGOLJHKROGH� RJ�
LQIRUPHUH� GH� VWXGHUHQGH� RP� HW� NRQWDNWQHW� WLO� UHOHYDQWH� SUDNWLNVWHGHU�� 3UDNWLNNHQ� E�U� K�QJH�
W�WWHUH� VDPPHQ�PHG�XQGHUYLVQLQJHQ�RJ�E�U�HIWHUI�OJHQGH�HYDOXHUHV��3UDNWLNSODGVHU�E�U�EHV�JHV�
RJ�JRGNHQGHV�DI�VNROHQ�RJ�HUIDULQJHU�E�U�V\VWHPDWLVN�RSVDPOHV�RJ�IRUPLGOHV���
�
�

���� 'H�VWXGHUHQGH�
'HWWH� NDSLWHO� PHG� IRNXV� Sn� GH� VWXGHUHQGHV� YLONnU� HU� GHOW� RS� L� I�OJHQGH� ILUH� DIVQLW�� 'HW� I�UVWH�
RPKDQGOHU�RSWDJHOVHVIRUKROG��GHW�DQGHW�VWXGLHPLOM�HW��GHW�WUHGMH�VWXGLHYHMOHGQLQJHQ�RJ�GHW�IMHUGH�
VWXGLHWLG�RJ�IUDIDOG��
�

������ 2SWDJHOVH�
3n� 'DQPDUNV� 'HVLJQVNROH� RSWDJHV� GH� VWXGHUHQGH� YLD� HQ� RSWDJHOVHVSU�YH� RJ� YHG� YXUGHULQJHQ� DI�
GHQQH� L� VHOYHYDOXHULQJVUDSSRUWHQ� RJ� Sn� EHV�JHW� SnSHJHV� IRUVNHOOLJH� SUREOHPHU��
6HOYHYDOXHULQJVUDSSRUWHQ� J�U� RSP�UNVRP� Sn� DW� RSWDJHOVHVSU�YHQ� JLYHU� GH� VWXGHUHQGH�
IRUYHQWQLQJHQ�RP�DW�GH�YHG�RSWDJHOVH�VWDUWHU�GLUHNWH�Sn�GHQ�YDOJWH�OLQLH��'HW�HU�GHUIRU�IRU�HQ�GHO�
VWXGHUHQGH�HQ�VNXIIHOVH�DW�ILQGH�XG�DI�DW�GHW�I�UVWH�nU�IRUHJnU�Sn�EDVLVVWXGLHW��3n�EHV�JHW�SHJHGH�
UHSU�VHQWDQWHU�IUD�EDVLVVWXGLHW�Sn�DW�GHU�PDQJOHU�NODUH�NULWHULHU�IRU�RSWDJHOVHVSU�YHQ���
�
'HW�YDU�GRJ�KROGQLQJHQ�DW�RSWDJHOVHVSU�YHQ�YDU�DW�IRUHWU�NNH�IUHP�IRU�RSWDJHOVH�Sn�EDJJUXQG�DI�
HW� NDUDNWHUJHQQHPVQLW�GD�HQ�RSWDJHOVHVSU�YH� YLVHU�GH� VWXGHUHQGHV�HYQHU� LQGHQIRU�GHW� VSHFLILNNH�
IHOW�� /LJHOHGHV� YDU� GHW� KROGQLQJHQ� DW� VDPPHQK�QJHQ� PHOOHP� HQ� VWLJHQGH� ERJOLJKHG� L�
XGGDQQHOVHQ�RJ�RSWDJHOVHVSU�YHQ�L�VLQ�QXY�UHQGH�IRUP�VNDO�WDJHV�RS�WLO�RYHUYHMHOVH����
�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

(YDOXHULQJVJUXSSHQ� YXUGHUHU� DW� HQ� RSWDJHOVHVSU�YH� HU� HW� UHOHYDQW� UHGVNDE� YHG� RSWDJHOVH� DI�
VWXGHUHQGH��PHQ�DW�GHU�HU�EHKRY�IRU�DW�'DQPDUNV�'HVLJQVNROH�LJDQJV�WWHU�HW�YLGHUH�DUEHMGH�PHG�
IRUPXOHULQJ� DI� NODUH� NULWHULHU� IRU� RSWDJHOVHVSU�YHQ� IRU� DOOH� IDJRPUnGHU�� VDPW� DW� GHU� VLNUHV� HQ��
VDPPHQK�QJ� PHOOHP� RSWDJHOVHVSU�YHQV� NULWHULHU� RJ� XGGDQQHOVHQV� NUDY� RJ� PnO� KYLONHW� GHU�
O�EHQGH�E�U�I�OJHV�RS�Sn��'HW�E�U�\GHUOLJHUH�VLNUHV�DW�SRWHQWLHOOH�VWXGHUHQGH�NHQGHU�XGGDQQHOVHQV�
VWUXNWXU�RJ�NUDY��
�
6WXGHUHQGH� Sn� 'HVLJQVNROHQ� L� .ROGLQJ� RSWDJHV� OLJHOHGHV� YLD� HQ� RSWDJHOVHVSU�YH� RJ� L�
VHOYHYDOXHULQJVUDSSRUWHQ� IUHPK�YHV� IOHUH� SUREOHPVWLOOLQJHU� YHGU�UHQGH� GHQQH�� 'H� VWXGHUHQGH�
SnSHJHU� DW� RSWDJHOVHVNULWHULHUQH� HU� VY�UH� DW� JHQQHPVNXH� KYRUIRU� GH� HIWHUO\VHU� HQ� IHHGEDFN� Sn�
RSWDJHOVHVSU�YHQ��+HUXGRYHU��QVNHU�GH�HQ�O�QJHUH�LQWHUYLHZVDPWDOH�VDPW�DW�RSWDJHOVHVSU�YHQ�HU�
PHUH�UHWWHW�PRG�GHW�VSHFLILNNH�IDJRPUnGH�GHU�V�JHV�RSWDJHOVHV�WLO�¥�HYHQWXHOW�L�IRUP�DI�DW�HQ�GDJ�
DI� RSWDJHOVHVSU�YHQ� WLOUHWWHO�JJHV� DI� IDJRPUnGHUQH�� $W� GHU� HU� EHKRY� IRU� DW� RSWDJHOVHVSU�YHQ�
UHWWHV�PHUH�VSHFLILNW�PRG�GH�HQNHOWH�IDJRPUnGHU�IUHPK�YHV�WLOOLJH�DI�IDJOHGHUH�RJ�XQGHUYLVHUH�IUD�
GH�IRUVNHOOLJH�IDJRPUnGHU��
�
3n�$UNLWHNWVNROHQ�L�$DUKXV�RSWDJHV�GH�VWXGHUHQGH�HQWHQ�YLD�GHUHV�JHQQHPVQLW�IUD�GHQ�J\PQDVLDOH�
HNVDPHQ� �NYRWH� ��� HOOHU� YLD� RSWDJHOVHVSU�YH� �NYRWH� ���� 'HW� HU� YXUGHULQJHQ� L� VHOYHYDOXHULQJV�
UDSSRUWHQ� DW� RSWDJHOVHVSURFHGXUHQ� JHQQHPJnHQGH� V\QHV� DW� VLNUH� DW� GH� RSWDJQH� VWXGHUHQGH� HU�
VWXGLHHJQHGH��'RJ��QVNHV�GHU�HQ�GLVNXVVLRQ�DI� LQGI�UVOHQ�DI� VSHFLILNNH�NUDY�WLO� IDJ�RJ�QLYHDX�IRU�
DQV�JHUH� PHG� HQ� DI� GH� K�MHUH� IRUEHUHGHOVHVHNVDPLQHU� GD� GHQQH� JUXSSH� RIWH� KDU� HQ�
VWXGLHNRPSHWHQFH� XQGHU� JHQQHPVQLWWHW�� /LJHOLJHV� �QVNHV� GHU� HQ� GLVNXVVLRQ� DI� PXOLJKHGHQ� IRU�
GLVSHQVDWLRQ� IRU� DQV�JHUH� GHU� KDU� V�UGHOHV� JRGH� NYDOLILNDWLRQHU�� PHQ� LNNH� HQ� DGJDQJVJLYHQGH�
HNVDPHQ��
�
6WXGHUHQGH� YHG�.XQVWDNDGHPLHWV�$UNLWHNWVNROH�RSWDJHV� OLJHOHGHV�HQWHQ� YLD�GHUHV�JHQQHPVQLW� IUD�
GHQ�J\PQDVLDOH�HNVDPHQ� �NYRWH����HOOHU� YLD�RSWDJHOVHVSU�YH� �NYRWH�����'HW�HU�YXUGHULQJHQ�EnGH� L�
VHOYHYDOXHULQJVUDSSRUWHQ�RJ�Sn�EHV�JHW� DW� GHU� LNNH� HU� IRUVNHO� Sn�GH� VWXGHUHQGH� L� GH� WR�JUXSSHU�
EnGH�L�IRUKROG�WLO�VWXGLHVWDUW�RJ�L�IRUKROG�WLO�RYHUJDQJHQ�PHOOHP����GHOHQ�RJ����GHOHQ��'RJ�SnSHJHV�
GHW� L� VHOYHYDOXHULQJVUDSSRUWHQ� DW� HQ� YLV� PRGHQKHG� I�U� VWXGLHVWDUW� HU� HQ� IRUGHO�� 'HW� IRUNODUHV�
OLJHOHGHV�L�VHOYHYDOXHULQJVUDSSRUWHQ�DW�RSWDJHOVHVSURFHGXUHQ�HU�HW�WLOEDJHYHQGHQGH�GHEDWHPQH�Sn�
.XQVWDNDGHPLHWV� $UNLWHNWVNROH�� PHQ� GD� GHU� LNNH� L� GHQ� GDJOLJH� XQGHUYLVQLQJ� NDQ� LGHQWLILFHUHV�
IRUVNHO� Sn� GH� WR� JUXSSHUV� VWXGLHHJQHWKHG�� HU� GHU� HQ� WLOIUHGVKHG� PHG� GH� HNVLVWHUHQGH�
RSWDJHOVHVNUDY��8QGHUYLVHUH�WLOVOXWWHGH�VLJ�GHQQH�KROGQLQJ�Sn�EHV�JHW��PHQ�SnSHJHGH�WLOOLJH�DW�HW�
IDOG� L� RSWDJHW� DI� VWXGHUHQGH� VNXOOH� KDYH� GHQ� NRQVHNYHQV� DW� DOOH� VWXGHUHQGH� VNXOOH� RSWDJHV� YLD�
RSWDJHOVHVSU�YH���
��



'HVLJQ� ���

'H� VWXGHUHQGH� YHG� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP� RSWDJHV� OLJHOHGHV� Sn� EDJJUXQG� DI� HQ�
RSWDJHOVHVSU�YH�� RJ� Sn� EHV�JHW� IRUNODUHGH� I�OJHJUXSSHQ� DW� GHU� Sn� VNROHQ� HU� HQ� LJDQJY�UHQGH�
GLVNXVVLRQ�RP�KYRUYLGW�NUDYHQH�WLO�RSWDJHOVHVSU�YHQ�VNDO��QGUHV��'HU�YDU�GRJ�HQLJKHG�RP�DW�GHW�
HU�XW�QNHOLJW�DW�RSWDJH�VWXGHUHQGH�NXQ�Sn�EDJJUXQG�DI�GHUHV�J\PQDVLDOH�HNVDPHQ���
�

������ 6WXGLHPLOM��
,� VHOYHYDOXHULQJVUDSSRUWHQ� IUD�'DQPDUNV�'HVLJQVNROH� YXUGHUHV� GHW� DW� GHU� JHQHUHOW� VHW� HU� HW� JRGW�
VRFLDOW� RJ� IDJOLJW� VWXGLHPLOM��� 'HW� IUHPK�YHV� EODQGW� DQGHW� DW� GHW� I�OOHV� EDVLVVWXGLH� VW\UNHU� GHW�
VRFLDOH� VWXGLHPLOM�� RJ� YLUNHU� LQWHJUHUHQGH� Sn� KHOH� XGGDQQHOVHQ�� 'HW� SnSHJHV� GRJ� DW� GHU� HU� HW�
JHQHUHOW�SUREOHP�PHG�HW�IRU�VWRUW�IUDY�U�DI�VWXGHUHQGH�Sn�GH�VHQHUH�nUJDQJH��*UXQGHQ�WLO�GHWWH�
NDQ�ILQGHV�L�IOHUH�IRUKROG��HQNHOWH�IDJRPUnGHU�IRUWRONHU�VWXGLHRUGQLQJHQ�VnOHGHV�DW�GHU�O�JJHV�RS�
WLO�VHOYVWXGLXP�DOOHUHGH�IUD�������VHPHVWHU�KYLONHW�EHW\GHU�DW�QRJOH�VWXGHUHQGH�Y�OJHU�DW�DUEHMGH�HW�
DQGHW� VWHG�� (W� DQGHW� IRUKROG� HU� PDQJOHQ� Sn� ORNDOHU� KYRU� GH� VWXGHUHQGH� NDQ� P�GHV� EnGH� L�
IRUELQGHOVH� PHG� XGDUEHMGHOVHQ� DI� SURMHNWHU� P�P��� WLO� VRFLDOW� VDPY�U� L� SDXVHU� RJ� WLO� IRUVNHOOLJH�
VW�UUH�VRFLDOH�DNWLYLWHWHU���
�
/RNDOHSUREOHPHUQH� YXUGHUHV� L� VHOYHYDOXHULQJVUDSSRUWHQ� DW� JLYH� SUREOHPHU� IRU� XGYLNOLQJHQ� DI� HW�
YHOIXQJHUHQGH� VWXGLHPLOM�� EnGH� IDJOLJW� RJ� VRFLDOW�� ,� IRUKROG� WLO� GHW� IDJOLJH� PLOM�� SnSHJHV� GHW�
HQGYLGHUH�DW�GHU� HU� HW� VWRUW�EHKRY� IRU� DXGLWRULHU��EnGH�HW� VWRUW� DXGLWRULXP� IRU�KHOH� VNROHQ�RJ�HW�
PLQGUH� DXGLWRULXP� Sn� KYHUW� LQVWLWXW�� ,I�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� DUEHMGHU� 'DQPDUNV�
'HVLJQVNROH�S�W��Sn�HWDEOHULQJHQ�DI�HW�VWRUW�DXGLWRULXP���
�
(YDOXHULQJVJUXSSHQ� ILQGHU� GHW� SnNU�YHQGH� DW� GHQ� QXY�UHQGH� SULRULWHULQJ� RJ� DQYHQGHOVH� DI�
ORNDOHUQH�WDJHV�RS�WLO�UHYXUGHULQJ��
�
,I�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� IUD� 'HVLJQVNROHQ� L� .ROGLQJ� HU� GHU� EODQGW� XQGHUYLVHUQH� RJ� GH�
VWXGHUHQGH� GHOWH� PHQLQJHU� RP� KYRUYLGW� GHU� HU� HW� WLOIUHGVVWLOOHQGH� VRFLDOW� RJ� IDJOLJW� VWXGLHPLOM���
1RJOH� PHQHU� DW� IDFLOLWHWHUQH� IRUGUHU� GHWWH�� PHQV� DQGUH� SnSHJHU� YLVVH� PDQJOHU� L� IRUP� DI� IRU� In�
ORNDOHU� WLO� GH� VWXGHUHQGHV�RJ�XQGHUYLVHUQHV� VRFLDOH�DNWLYLWHWHU� VnYHO� VRP�PDQJHO�Sn� ORNDOHU� WLO�GHW�
IDJOLJH�DUEHMGH���
�
'H� VWXGHUHQGH� YXUGHUHGH� GHVXGHQ� L� IRUELQGHOVH� PHG� EHV�JHW� DW� GHU� LNNH� YDU� HW� JRGW� VRFLDOW�
VWXGLHPLOM�� Sn� VNROHQ� LGHW� GHU� PDQJOHU� HQ� I�OOHVVNDEVI�OHOVH�� )RUKROGHQH� RPNULQJ� GHW� VRFLDOH�
VWXGLHPLOM�� Vn�PDQ�VRP�HQ�GHO�DI�EDJJUXQGHQ�IRU�GHW�PDQJOHQGH�HQJDJHPHQW� L�'H�6WXGHUHQGHV�
5nG��(QGYLGHUH�YXUGHUHGHV�GHW�DW�SUREOHPHUQH�RPNULQJ�GHW�VRFLDOH�VWXGLHPLOM��EOHY� IRUVW�UNHW�DI�
GH�JHQHUHOOH�NRPPXQLNDWLRQVSUREOHPHU�Sn�VNROHQ��
�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

(YDOXHULQJVJUXSSHQ�DQEHIDOHU�DW�OHGHOVHQ�Sn�'HVLJQVNROHQ�L�.ROGLQJ�L�VDPDUEHMGH�PHG�XQGHUYLVHUH�
RJ� '65� LJDQJV�WWHU� HW� SURMHNW� PHG� GHW� IRUPnO� DW� IRUEHGUH� VWXGLHPLOM�HW� L� DOPLQGHOLJKHG� RJ� GH�
VWXGHUHQGHV�VRFLDOH�HQJDJHPHQW�L�VNROHQ�L�V�UGHOHVKHG���
�
,� VHOYHYDOXHULQJVUDSSRUWHQ�IUD�$UNLWHNWVNROHQ� L�$DUKXV�YXUGHUHU� I�OJHJUXSSHQ�DW�GHU�HU�HW� OHYHQGH�
IDJOLJW� PLOM�� Sn� JUXQG� DI� GHOV� VWXGLHVWUXNWXUHQ� �GHQ� KROGEDVHUHGH� I�UVWH� GHO� RJ� GHQ�
DIGHOLQJVEDVHUHGH�DQGHQ�GHO��GHOV�GHQ��YHOVHV��RJ�SURMHNWEDVHUHGH�VWXGLHIRUP��'HWWH�NRPELQHUHW�
PHG�HQ�XGEUHGW� WUDGLWLRQ�IRU�VRFLDOH�DNWLYLWHWHU�EnGH�Sn�KROG���DIGHOLQJV��RJ�VNROHQLYHDX�VDPW�HW�
PHJHW� DNWLYW� 6)8� �6WXGHUHQGHV� )RUUHWQLQJV� 8GYDOJ�� ELGUDJHU� WLO� GHQ� SRVLWLYH� YXUGHULQJ� DI� GHW�
VRFLDOH� VWXGLHPLOM��� (YDOXHULQJVJUXSSHQ� ILN� YHG� EHV�JHW� Sn� $UNLWHNWVNROHQ� L� $DUKXV� OLJHOHGHV�
LQGWU\N�DI�HW� OHYHQGH�VWXGLHPLOM��VnYHO�IDJOLJW�VRP�VRFLDOW�PHG�HQJDJHUHGH�VWXGHUHQGH�RJ�HQ�JRG�
GLDORJ�PHOOHP�VWXGHUHQGH�RJ�XQGHUYLVHUH��
�
,� VHOYHYDOXHULQJVUDSSRUWHQ�IUD�.XQVWDNDGHPLHWV�$UNLWHNWVNROH�NDUDNWHULVHUHV�GHW�VRFLDOH�VWXGLHPLOM��
VRP� ¨DIVODSSHW� RJ� XIRUPHOW¨�� RJ� GHW� YXUGHUHV� DW� GHU� WLO� WURGV� IRU� PDQJHO� Sn� DQGUH� FHQWUDOH�
P�GHVWHGHU� XGRYHU� NDQWLQHQ� HU� HW� OHYQHGH� VRFLDOW� VWXGLHPLOM��� /LJHOHGHV� YXUGHUHV� GHW� IDJOLJH�
VWXGLHPLOM��RPNULQJ�WHJQHERUGHQH�SRVLWLYW��PHQ�GHW�SnSHJHV�DW�GHU�PDQJOHU�JUXSSH��RJ�P�GHUXP�
XGH�Sn�DIGHOLQJHUQH�WLO�EUXJ�IRU�GH�VWXGHUHQGHV�XGDUEHMGHOVH�DI�SURMHNWHU��
�
*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�PRGWDJHU� L�K�M�JUDG�VWXGHUHQGH� IUD�DQGUH�GHOH�DI� ODQGHW�RJ�
GHW� �YULJH� 6NDQGLQDYLHQ�� RJ� IUHPK�YHU� L� GHUHV� VHOYHYDOXHULQJVUDSSRUWHQ� DW� GH� RJVn� DI� GHQQH�
JUXQG�IRUV�JHU�DW�VNDEH�HW�JRGW�VRFLDOW�VWXGLHPLOM���'HU�HU�VnOHGHV�DIVDW�HQ�nUOLJ�EHYLOOLQJ�WLO�IRUPnO�
GHU� VW\UNHU� GHW� VRFLDOH� VWXGLHPLOM��� RJ� L� VHOYHYDOXHULQJVUDSSRUWHQ� YXUGHUHV� PXOLJKHGHUQH� IRU� HW�
JRGW� VRFLDOW� VWXGLHPLOM�� VRP� Y�UHQGH� ¨ULPHOLJW� WLOIUHGVVWLOOHQGH¨�� 3n� EHV�JHW� ILN�
HYDOXHULQJVJUXSSHQ� GHW� LQGWU\N� DW� GHU� Sn� PDQJH� PnGHU� YDU� HW� EHKDJHOLJW� VWXGLHPLOM�� RJ�
LQVSLUHUHQGH�RPJLYHOVHU��PHQ�DW�GHU�YDU�VWRUH�SUREOHPHU�L�IRUKROGHW�PHOOHP�GH�VWXGHUHQGH�RJ�GHQ�
GDJOLJH�OHGHOVH�����
�
'HW� DQEHIDOHV� DW� OHGHOVHQ� Sn� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP� WDJHU� LQLWLDWLY� WLO� JUXQGLJH�
GU�IWHOVHU�DI�IRUKROGHW�PHOOHP�VWXGHUHQGH��DQVDWWH�RJ�OHGHOVH�PHG�KHQEOLN�Sn�DW�VNDEH�EHGUH�YLONnU�
IRU�O�EHQGH�PHQLQJVXGYHNVOLQJ�RJ�PHGLQGGUDJHOVH�DI�DOOH�DQVDWWH�RJ�VWXGHUHQGH��Sn�VNROHQ��
�

�
���-I��DIVQLW������RP�OHGHOVH�RJ�RUJDQLVDWRULVNH�IRUKROG�



'HVLJQ� ���

������ 6WXGLHYHMOHGQLQJ�
6WXGLHYHMOHGQLQJ� RPIDWWHU� VnYHO� HNVWHUQH� IRUKROG� VRP� LQIRUPDWLRQVP�GHU� IRU� SRWHQWLHOOH�
VWXGHUHQGH� P�Y�� VRP� LQWHUQ� YHMOHGQLQJ� RP� VWXGLHP�VVLJH� RJ� VRFLDOH� IRUKROG�� SUDNWLN� RJ�
XGODQGVRSKROG��VWDWHQV�XGGDQQHOVHVVW�WWH�HWF��
�
'D� VHOYHYDOXHULQJVUDSSRUWHQ� IUD� 'DQPDUNV� 'HVLJQVNROH� EOHY� XGI�UGLJHW� YDU� GHU� LNNH� DQVDW� HQ�
VWXGLHYHMOHGHU� WLO� YDUHWDJHOVH� DI� GLVVH� RSJDYHU�� KYRUIRU� YXUGHULQJHQ� L� UDSSRUWHQ� DI�
VWXGLHYHMOHGQLQJHQ� YDU� WLOVYDUHQGH�QHJDWLY�� 7LOVYDUHQGH�EHNODJHGH�XQGHUYLVHUQH�Sn�EHV�JHW�DW�GHU�
LNNH�O�QJHUH�YDU�HQ�VWXGLHYHMOHGQLQJ�VRP�NXQQH�JXLGH�GH�DIYLVWH�DVSLUDQWHU��EODQGW�DQGHW�L�IRUKROG�
WLO�KYLONH�NXUVHU�GHU�YLOOH�NXQQH�J�UH�GHP�NYDOLILFHUHGH�WLO�RSWDJHOVH��'HW�YDU�RSIDWWHOVHQ�DW�PDQJH�
DI� GLVVH� �IRU�NXUVHU�� LNNH� YDU� JRGH� QRN�� 'HU� HU� GRJ� SU�� ��� PDUWV� ����� DQVDW� HQ� VWXGLHYHMOHGHU�
KYLONHW�JLYHU�DQOHGQLQJ�WLO�DW�IRUPRGH�DW�VWXGLHYHMOHGQLQJHQ�IUHPRYHU�YLO�EOLYH�IRUEHGUHW��
�
3n�'HVLJQVNROHQ� L�.ROGLQJ�HU�GHU�DQVDW�HQ�VWXGLHYHMOHGHU�WLO�YDUHWDJHOVH�DI�VnYHO�GHQ�HNVWHUQH�VRP�
LQWHUQH� VWXGLHYHMOHGLQJ�� 'HQ� JHQHUHOOH� YXUGHULQJ� L� VHOYHYDOXHULQJVUDSSRUWHQ� IUD� VnYHO� VWXGHUHQGH�
VRP� XQGHUYLVHUH� DI� GHQ� \GHGH� VWXGLHYHMOHGQLQJ� HU� DW� GHQ� HU� WLOVWU�NNHOLJ� RJ� NRPSHWHQW�� 'RJ�
SnSHJHV� GHW� DI� VnYHO� VWXGLHYHMOHGHUHQ� VRP� XQGHUYLVHUH� DW� VWXGLHYHMOHGQLQJ� NDQ� RSOHYHV� VRP�
XWLOVWU�NNHOLJ�L�GH�WLOI�OGH�KYRU�VWXGLHYHMOHGHUHQ�GHOWDJHU�L�RSV�JHQGH�DUEHMGH��LQIRUPDWLRQVP�GHU�
P�P��'HW�IRUHVOnV�DW�GHU�DQV�WWHV�HQ�HNVWUD�SHUVRQ�L�VWXGLHYHMOHGQLQJHQ�IRU�DW�LP�GHJn�SUREOHPHW��
(YDOXHULQJVJUXSSHQ� IRUHVOnU� DW� VNROHQ� Q�UPHUH� XQGHUV�JHU� EHKRYHW� IRU� \GHUOLJHUH�
VWXGLHYHMOHGQLQJ��
�
,I�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� IUD� $UNLWHNWVNROHQ� L� $DUKXV� WLOE\GHV� GHU� VnYHO� HNVWHUQ� VRP� LQWHUQ�
VWXGLHYHMOHGQLQJ�DI�VWXGLHNRQWRUHW�GHU�HU�EHPDQGHW�PHG�WR�DUNLWHNWHU�VDPW�WUH�WLO�ILUH�+.ªHUH���'HQ�
JHQHUHOOH�YXUGHULQJ�DI�VWXGLHYHMOHGQLQJHQ�HU�DW�LQGVDWVHQ�HU�WLOVWU�NNHOLJ��PHQ�GHU�IUHPK�YHV�GRJ�
WR�SUREOHPHU��)RU�GHW�I�UVWH�SnSHJHV�GHW�DW�GHU�HU�SHULRGHU�Sn�nUHW�KYRU�VWXGLHYHMOHGHUQHV�WLG�RJ�
UHVVRXUFHU� EHVODJO�JJHV� DI� DQGUH� DNWLYLWHWHU� HQG� VWXGLHYHMOHGQLQJ� KYLONHW� NDQ� J�UH� GHQQH�
XWLOVWU�NNHOLJW� IRU� GH� VWXGHUHQGH�� )RU� GHW� DQGHW� KDU� GHW� WLGOLJHUH� Y�UHW� HIWHUO\VW� DW�
VWXGLHYHMOHGQLQJHQ�J�U�HQ�VW�UUH�LQGVDWV�PHG�DW�LQIRUPHUH�RJ�YHMOHGH�RP�GH�IRUVNHOOLJH�DIGHOLQJHUV�
IDJOLJH� LQGKROG��)�OJHJUXSSHQ�YXUGHUHU� L�VHOYHYDOXHULQJVUDSSRUWHQ�DW�GHQQH�LQGVDWV�VWDGLJ�NDQ�RJ�
E�U�IRUVW�UNHV���
�
3n� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� YDUHWDJHV� VWXGLHYHMOHGQLQJHQ� DI� HQ� XGGDQQHW� DUNLWHNW� KYLV�
RSJDYHU� KRYHGVDJHOLJW� GUHMHU� VLJ� RP� XGGDQQHOVHV�� RJ� VWXGLHWHNQLVNH� VS�UJVPnO� VDPW� RP�
RULHQWHULQJ� DI� VNROHQV� VWXGLHWLOEXG�� 'HW� YXUGHUHV� L� VHOYHYDOXHULQJVUDSSRUWHQ� DW� GH� VWXGHUHQGHV�
EHKRY� IRU� YHMOHGQLQJ� RSI\OGHV� LQGHQ� IRU� GH� JLYQH� UDPPHU�� PHQ� DW� VWXGLHYHMOHGQLQJHQ� VNDO�
RSSULRULWHUHV� PHG� KHQEOLN� Sn� DW� RSQn� VW�UUH� NDSDFLWHW� WLO� DW� NXQQH� JLYH� GH� VWXGHUHQGH� HQ�
KHQVLJWVP�VVLJ�YHMOHGQLQJ�L�IRUKROG�WLO�GHUHV�YDOJ�LQGHQIRU�GHW�VDPOHQGH�XGGDQQHOVHVWLOEXG��



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

,I�OJH�VHOYHYDOXHULQJVUDSSRUWHQ�IUD�*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�KDU�VNROHQ�LNNH�HQ�HJHQWOLJ�
VWXGLHYHMOHGQLQJ��'HWWH�EHJUXQGHV�PHG�DW�XGGDQQHOVHQ�HU� WLOUHWWHODJW� VRP�HW�KHOKHGVIRUO�E�XGHQ�
WLO�� HOOHU� IUDYDOJVPXOLJKHGHU�� +YRU� GHQ� VWXGHUHQGH� KDU� EHKRY� IRU� YHMOHGQLQJ� DI� PHUH� SHUVRQOLJ�
NDUDNWHU� IRUHWDJHV� GHQQH� RIWHVW� DI� DIGHOLQJVOHGHUQH� HOOHU� HYHQWXHOW� DI� UHNWRU�� 'HW� HUNHQGHV� GRJ�
RJVn� L� VHOYHYDOXHULQJVUDSSRUWHQ� DW� GHU� HU� YLVVH� RPUnGHU� KYRU� YHMOHGQLQJHQ�� Sn� JUXQG� DI� GHQ�
PDQJOHQGH� VWXGLHYHMOHGHUIXQNWLRQ�� KDU� Y�UHW� PDQJHOIXOG�� 'HWWH� J�U� VLJ� J�OGHQGH� L� IRUKROG� WLO�
VS�UJVPnO�YHGU�UHQGH�VWDWHQV�XGGDQQHOVHVVW�WWH�RJ�SUREOHPVWLOOLQJHU�RPNULQJ�KYDG�GHW�YLO�VLJH�DW�
VWXGHUH�� (QGYLGHUH� SnSHJHU� VHOYHYDOXHULQJVUDSSRUWHQ� DW� HW� �JHW� VDPDUEHMGH� PHG� DQGUH�
GHVLJQVNROHU�EnGH�L�'DQPDUN�RJ�XGODQGHW��JHU�Q�GYHQGLJKHGHQ�DI�HQ�SHUPDQHQW�VWXGLHYHMOHGQLQJ�
L�IRUKROG�WLO�VS�UJVPnO�RP�PHULWRYHUI�UVHO�P�Y��
�
'HW�HU�HYDOXHULQJVJUXSSHQV�RSIDWWHOVH�DW�GHU�RJVn�Sn�*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP����WURGV�
VNROHQV�VW�UUHOVH�¥�VNDO�Y�UH�HQ�SHUPDQHQW�VWXGLHYHMOHGHUIXQNWLRQ��
�

������ 6WXGLHWLG�RJ�IUDIDOG�
3n� GHVLJQVNROHUQH� HU� GHW� PXOLJW� DW� VOXWWH� XGGDQQHOVHQ� HIWHU� WUH� nU� PHG� DIJDQJVEHYLV� HOOHU� WDJH�
DIJDQJ�L�O�EHW�DI�IMHUGH�VWXGLHnU��PHQ�GHWWH�EHQ\WWHV�NXQ�DI�HW�OLOOH�PLQGUHWDO�KYRUIRU�IRNXV�L�GHWWH�
DIVQLW�HU�Sn�GH�VWXGHUHQGH�GHU�WDJHU�DIJDQJ�HIWHU�IHPWH�VWXGLHnU��
�
�
�
7DEHO���
6WXGLHJHQQHPI�UHOVHVSURFHQW�
3URFHQWGHO� �DI�VWXGLHVWDUWHUH�����������GHU�KDU�JHQQHPI�UW�XGGDQQHOVHQ�PHG�DIJDQJVEHYLV�LQGHQ�
���RNW���������
�

� ����� ����� ����� �����

'HVLJQVNROHQ�L�.ROGLQJ����nU�� ��� ��� ��� ���

'DQPDUNV�'HVLJQVNROH����nU�� ��� ��� ��� ���

$UNLWHNWVNROHQ�L�$DUKXV�Sn�GHVLJQDIG�����nU�� ��� ��� ��� ��

1RWH��.XQVWDNDGHPLHWV�$UNLWHNWVNROH�HU�LNNH�PHGWDJHW�GD�WDOPDWHULDOHWV�NDUDNWHU�LNNH�PXOLJJ�U�GHWWH��PHQV�WDO�IRU�

*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�LNNH�ILQGHV�Sn�JUXQG�DI�VNROHQV�XQJH�DOGHU�

�

�
���6H�DSSHQGLNV�IRU�GH�DEVROXWWH�WDO�GHU�OLJJHU�WLO�JUXQG�IRU�SURFHQWWDOOHQH�

�



'HVLJQ� ���

7DOOHQH� L�WDEHO���HU�LNNH�KHOW�VDPPHQOLJQHOLJH�IRUGL�GH�VWXGHUHQGH�Sn�$UNLWHNWVNROHQ�L�$DUKXV�QRN�
HU�VWDUWHW�VRP�I�UVWHnUVVWXGHUHQGH� L�GHW�SnJ�OGHQGH�nU��PHQ� L� WDEHOOHQ�HU� UHJLVWUHUHW� L� IRUKROG�WLO�
GHUHV� WUHnULJH� IRUO�E� Sn� HQ� GHVLJQDIGHOLQJ�� )RU� GHVLJQVNROHUQH�GHULPRG� HU� GHU� WDOH� RP� IHPnULJH�
IRUO�E��'HW�VNDO�RJVn�PHGWDJHV�DW�HQNHOWH�DI�GH�IUDIDOGQH�IUD�GHVLJQDIGHOLQJHUQH�Sn�$UNLWHNWVNROHQ�
L�$DUKXV�NDQ�KDYH�WDJHW�HQ�DUNLWHNWHNVDPHQ�IUD�HQ�LNNH�GHVLJQDIGHOLQJ���
�
1nU�GLVVH�IRUEHKROG�HU� WDJHW�Pn�PDQ�NRQVWDWHUH�HQ�UHODWLY�K�M�JHQQHPI�UHOVHVJUDG�GHU�GRJ�RYHU�
nUHQH� IDOGHU�PDUNDQW� LV�U�Sn�$UNLWHNWVNROHQ� L�$DUKXV��'HWWH�DIVSHMOHU� DW�GH� IOHVWH� VWXGHUHQGH�Sn�
DUNLWHNWXGGDQQHOVHUQH�EUXJHU�PHUH�HQG�IHP�nU�Sn�GHUHV�XGGDQQHOVH��6HU�PDQ�I�HNV��Sn�nUHW������
Sn� $UNLWHNWVNROHQ� L� $DUKXV� YDU� GHW� NXQ� HQ� XG� DI� QLWWHQ� VWXGLHVWDUWHUH�� VYDUHQGH� WLO� ���� GHU� YDU�
I�UGLJ�HIWHU�IHP�nU��PHQV�DQGUH�IHPWHQ�Sn�GDY�UHQGH�WLGVSXQNW�VWDGLJY�N�YDU�L�JDQJ�PHG�GHUHV�
XGGDQQHOVH�� )RUXGVDW� DW� GLVVH� IHPWHQ� DOOH� IXOGI�UHU� GHUHV� XGGDQQHOVH� YLO� GHU� Y�UH� HQ� K�M�
JHQQHPI�UHOVHVSURFHQW��PHQ�RJVn�HQ�ODQJ�VWXGLHWLG��
�
'DQPDUNV� 'HVLJQVNROH� KDU� L� DOOH� ILUH� nU� HQ�PHJHW� K�M� JHQQHPI�UHOVHVJUDG� VDPWLGLJ�PHG� DW� GHQ�
JHQQHPVQLWOLJH�VWXGLHWLG�IRU�GH�VWXGHUHQGH�HU�W�W�Sn�GHQ�QRUPHUHGH�VWXGLHWLG��
�
'HVLJQVNROHQ�L�.ROGLQJ�KDU�L�IRUKROG�WLO�'DQPDUNV�'HVLJQVNROH�HQ�QRJHW�ODYHUH�JHQQHPI�UHOVHVJUDG�
GHU�GHVXGHQ� LJHQQHP�GH�ILUH�nU�XGYLVHU�HW�PDUNDQW� IDOG��3n�'HVLJQVNROHQ� L�.ROGLQJ�KYRU�����DI�
VWXGLHVWDUWHUQH� IUD� ����� KDYGH� JHQQHPI�UW� XGGDQQHOVHQ� GHQ� ��� RNW�� ������ YDU� GHU� Sn� VDPPH�
WLGVSXQNW� LNNH�IOHUH� WLOPHOGWH�DI�GH����VWXGLHVWDUWHUH��'H������IUDIDOGQH��IRUGHOHU�VLJ�PHG�JRGW�
����GHU�HU�RYHUI�UW� WLO� HQ�DQGHQ�GHVLJQXGGDQQHOVH��PHQV�GH�UHVWHUHQGH�����HU� UHHOW� IUDIDOGQH��
GRJ�KDU�HQ�HQNHOW�DI�GLVVH�DIVOXWWHW�PHG�XGGDQQHOVHQV�OLQLHEHYLV���
�
6DPOHW� VHW� Pn� JHQQHPI�UHOVHVRPIDQJHW� Sn� GHVLJQXGGDQQHOVHUQH� HIWHU� HYDOXHULQJVJUXSSHQV�
YXUGHULQJ�DQVHV�IRU�DW�Y�UH�WLOIUHGVVWLOOHQGH��
��
�

������/HGHOVH�RJ�RUJDQLVDWRULVNH�IRUKROG�
'HWWH� DIVQLW� IRNXVHUHU� Sn� OHGHOVHVP�VVLJH� RJ� RUJDQLVDWRULVNH� DVSHNWHU� YHG� GHVLJQXGGDQQHOVHUQH�
KHUXQGHU� IRUPHOOH� IRUD�� SHUVRQDOHSROLWLN� RJ� NRPPXQLNDWLRQHQ� PHOOHP� GH� IRUVNHOOLJH� JUXSSHU��
OHGHOVH��XQGHUYLVHUH�RJ�VWXGHUHQGH��



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

��������'DQPDUNV�'HVLJQVNROH��
'DQPDUNV�'HVLJQVNROH��QGUHGH�L�SU�����MXOL������VWDWXV�IUD�DW�Y�UH�HQ�VHOYHMHQGH�LQVWLWXWLRQ�WLO�DW�
Y�UH� HQ� VWDWVLQVWLWXWLRQ�� .RUW� WLG� HIWHU� ILN� VNROHQ� Q\� UHNWRU��� RJ� RYHUJLN� KHUHIWHU� WLO� HQ� Q\�
RUJDQLVDWLRQVVWUXNWXU� PHG� HW� VNROHUnG� VRP� VNROHQV� �YHUVWH� NROOHJLDOH� RUJDQ�� 'HU� HU� HQGYLGHUH�
HWDEOHUHW� HQ� I�OOHV� DGPLQLVWUDWLRQ� � VDPW� HW� VWXGLH�� RJ� IRUVNQLQJVQ�YQ� YHG� KYHUW� DI� GH� ILUH�
LQVWLWXWWHU��,QVWLWXW�IRU�%DVLVVWXGLHW��,QVWLWXW�IRU�3URGXNW��,QVWLWXW�IRU�5XP�RJ�0�EHO�VDPW�,QVWLWXW�IRU�
9LVXHO�.RPPXQLNDWLRQ��+YHU� LQVWLWXW��KYRUXQGHU�GH�IRUVNHOOLJH�IDJRPUnGHU���EHILQGHU�VLJ�� OHGHV�DI�
HQ�LQVWLWXWOHGHU�PHG�DQVYDU�IRU�DW�6NROHUnGHWV�EHVOXWQLQJHU�RPV�WWHV�L�SUDNVLV���
�
�
�
)LJXU���
2UJDQLVDWLRQVGLDJUDP�IRU�'DQPDUNV�'HVLJQVNROH��
�

�
�
�
�

�
���5HNWRU�*|VWD�.QXGVHQ�WLOWUnGWH�VRP�UHNWRU�G�����DXJXVW������
���-I��JHQQHPJDQJHQ�XQGHU�VNROHQV�IDJOLJH�LQGKROG��SNW����������

$GPLQL��
VWUDWLRQ�

.XOWXU�
PLQLVWHULHW�

5HNWRU�

6NROHUnG�

,QVWLWXW�IRU�
9LVXHO�.RP��
PXQLNDWLRQ�

,QVWLWXW�IRU��
5XP�RJ�
0�EHO�

,QVWLWXW�IRU��
%DLVLVVWXGLHW�

)�OOHV�
ODERUDWRWLHW�

,QVWLWXW�IRU��
3URGXNW�



'HVLJQ� ���

6WXGLH��RJ�IRUVNQLQJVQ�YQHQH��GHU�EHVWnU�DI�YDOJWH�9,3ªHUH��7$3ªHUH�RJ�VWXGHUHQGH��KDU�WLO�RSJDYH�
DW�IRUPXOHUH�GHW�HQNHOWH�LQVWLWXWV�PnOV�WQLQJHU�P�P��GHU�JRGNHQGHV�HQGHOLJW�DI��6NROHUnGHW��,I�OJH�
UHNWRU�KDU� DOOH� LQNOXVLY� UHNWRU� pQ� VWHPPH� L�6NROHUnGHW��RJ�PDQ� O�JJHU� L�GHW�KHOH� WDJHW�EHW\GHOLJ�
Y�JW�Sn�DW�VW\UNH�LQGGUDJHOVHQ�DI�PHGDUEHMGHUH�RJ�VWXGHUHQGH���
�
'HU�HU�LNNH�Sn�QXY�UHQGH�WLGVSXQNW�XGDUEHMGHW�HQ�IRUPDOLVHUHW�SHUVRQDOHSROLWLN��PHQ�DUEHMGHW�HU�L�
JDQJ��'HW�HU�OHGHOVHQV�PnO�DW�GHU�XGIRUPHV�HQ�Y�UGLEDVHUHW�SHUVRQDOHSROLWLN�PHG�Y�JW�Sn�HW�JRGW�
DUEHMGVPLOM�� RJ�HQ�JRG�GLDORJ�PHOOHP� OHGHOVH��XQGHUYLVHUH�RJ� VWXGHUHQGH��2J�GHW� YDU� LQGWU\NNHW�
XQGHU� EHV�JHW� DW� GHU� YDU� HQ�RSWLPLVWLVN� WUR� Sn�GHQQH�SURFHV�� /LJHOHGHV�EOHY�HYDOXHULQJVJUXSSHQ�
P�GW�DI�HQ�RSWLPLVWLVN�WUR�Sn�IUHPWLGHQ��(Q�PHGYLUNHQGH�nUVDJ�WLO�GHQQH�RSWLPLVPH�V\QHV�DW�Y�UH�
GH�IRUKnEQLQJHU�RP�PHUH�nEHQKHG�RJ�VW�UUH�XGGHOHJHULQJ�RJ�LQGIO\GHOVH�VRP�GHQ�Q\H�OHGHOVH�KDU�
VWLOOHW� L� XGVLJW�� �'H�Q\H� VWXGLH��RJ� IRUVNQLQJVQ�YQ�YHG� LQVWLWXWWHUQH�EOHY�YHG�EHV�JHW� IUHPK�YHW�
VRP�JRGH�GLDORJIRUD��
�

��������'HVLJQVNROHQ�L�.ROGLQJ��
'HVLJQVNROHQ� L� .ROGLQJ� HU� HQ� VHOYHMHQGH� LQVWLWXWLRQ� PHG� HQ� EHVW\UHOVH� XGSHJHW� DI� HW�
UHSU�VHQWDQWVNDE�� 6NROHQ� OHGHV� DI� UHNWRU� GHU� VDPPHQ� PHG� DGPLQLVWUDWLRQVFKHIHQ� XGJ�U� GHQ�
GDJOLJH� OHGHOVHVJUXSSH�� )DJOHGHUQH� VWnU� IRU� GHQ� GDJOLJH� OHGHOVH� DI� JUXQGXGGDQQHOVHQ� RJ� DI� GH�
UHVSHNWLYH� IDJRPUnGHU�� 'H� VWXGHUHQGH� HU� RUJDQLVHUHW� L� 'H� 6WXGHUHQGHV� 5nG� RJ� WR� VWXGHUHQGH�
IXQJHUHU�VRP�UHSU�VHQWDQWHU�EnGH�L�UHSU�VHQWDQWVNDEHW�RJ�EHVW\UHOVHQ��
�
'HVLJQVNROHQ�L�.ROGLQJ�HU�RYHURUGQHW�VHW�RSGHOW�L�WUH�LQVWLWXWWHU��SURGXNWJUXSSHQ��,QVWLWXW�IRU�9LVXHO�
.RPPXQLNDWLRQ� RJ� ,QVWLWXW� IRU� )RUP� RJ� 7HRUL�� 8QGHU� GH� WR� I�UVWQ�YQWH� OLJJHU� I�OJHQGH�
IDJRPUnGHU�� PRGH�� WHNVWLO�� LQGXVWULHOW� GHVLJQ�� NHUDPLN� 	� JODV�� LOOXVWUDWLRQ�� JUDILVNH� GHVLJQ� RJ�
LQWHUDNWLYW�PXOWLPHGLH���
�
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)LJXU���
2UJDQLVDWLRQVGLDJUDP�IRU�'HVLJQVNROHQ�L�.ROGLQJ��
�

�
�
,� VHOYHYDOXHULQJVUDSSRUWHQ� XGWU\NNHV� GHU� EHKRY� IRU� HQ� SU�FLVHULQJ� DI� DQVYDUVRPUnGHU� Sn�
IRUVNHOOLJH� QLYHDXHU� RJ� GHU� HIWHUO\VHV� HQ� IODGHUH� OHGHOVHVVWUXNWXU�� 'H� VWXGHUHQGH� RJ� HQ� GHO� DI�
PHGDUEHMGHUQH� HIWHUO\VWH� L� VHOYHYDOXHULQJVUDSSRUWHQ� HQ� IRUEHGULQJ� DI� NRPPXQLNDWLRQHQ� PHOOHP�
OHGHOVHQ� RJ� GH� VWXGHUHQGH��2J� Sn� EHV�JHW� SnSHJHGH� GH� VWXGHUHQGH� DW� GH� LNNH� RSOHYHU� DW� KDYH�
QRJHQ�UHHO�LQGIO\GHOVH���
�
(Q�DQGHQ�SUREOHPVWLOOLQJ�HU�DW�PDQ�KDU�HQ�VWUXNWXU�PHG�RWWH�IDJOHGHUH�GHU�VRP�I�OJH�DI�HQ�UHODWLY�
OLOOH� IDVWO�UHUVWDE� InU� VRP�NRQVHNYHQV�DW�GHU�GHOV�HU� IDJOHGHUH�XGHQ�HQ�JUXSSH�IDVWH�XQGHUYLVHUH��
GHOV� HU� HQ� UHODWLY� VWRU� DGPLQLVWUDWLY� EHODVWQLQJ� DI� IDJOHGHUQH�� 6RP� HQ� DIKM�OSQLQJ� DI�
EHODVWQLQJVSUREOHPHW�DJWHU� OHGHOVHQ�DW�DIV�WWH� UHVVRXUFHU� WLO� VHNUHW�UKM�OS� WLO� IDJOHGHUQH��'HW�HU�
GHVXGHQ� VNROHQV� HUNO�UHGH� PnO� DW� PDQ� IUHPRYHU� �QVNHU� DW� DQV�WWH� IOHUH� XQGHUYLVHUH� L� IDVWH�
VWLOOLQJHU��'HU�HU�XGDUEHMGHW�HQ�IRUPDOLVHUHW�SHUVRQDOHSROLWLN�Sn�'HVLJQVNROHQ�L�.ROGLQJ��
�
'HVLJQVNROHQ� L� .ROGLQJ� DQEHIDOHV� DW� SU�FLVHUH� DQVYDUVIRUGHOLQJHQ�� DW� VLNUH� HQ� EHGUH�
NRPPXQLNDWLRQ�PHOOHP�DQVDWWH�RJ�VWXGHUHQGH�VDPW�DW�SULRULWHUH�IOHUH�IDVWDQVDWWH�XQGHUYLVHUH��'HW�
DQEHIDOHV�HQGYLGHUH�DW�LQVWLWXWEHWHJQHOVHQ�DIVNDIIHV�GD�LQVWLWXWWHUQH�LNNH�V\QWHV�DW�KDYH�QRJHQ�UHHO�
IXQNWLRQ��

5HSU�VHQWDQWVNDE�%HVW\UHOVH�

5HNWRU�

��)DJRPUnGHU���
*UXQGXGGDQQHOVHQ��.HUDPLN�	�*ODV���

7HNVWLO��0RGH��,QGXVWULHO�'HVLJQ��*UDILVN�'HVLJQ���
,OOXVWUDWLRQ�VDPW�,QWHUDNWLYW�0XOWLPHGLH�

$GPLQLVWUDWLRQ�
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��������$UNLWHNWVNROHQ�L�$DUKXV��
6NROHUnGHW� HU� VNROHQV� �YHUVWH� NROOHJLDOH� RUJDQ�GHU� IRUWULQVYLVW� IXQJHUHU� VRP�HW� UnGJLYHQGH�RUJDQ�
GHU�IDVWV�WWHU�UHWQLQJVOLQLHU�IRU�VNROHQV�ODQJVLJWHGH�YLUNVRPKHG�RJ�XGYLNOLQJ��5nGHW�HU�VDPPHQVDW�
DI� UHSU�VHQWDQWHU� IUD�7$3��9,3�� VWXGHUHQGH�� UHSU�VHQWDQWHU�XGSHJHW�DI�.XOWXUPLQLVWHULHW�VDPW�DI�
SURUHNWRU��5HNWRU�HU�I�GW�IRUPDQG�RJ�KDU�GHVXGHQ�GHW�RYHURUGQHGH�DQVYDU�IRU�VNROHQV�YLUNVRPKHG��
�
'HU� HU� HWDEOHUHW� HW� VWXGLHQ�YQ� VRP� EHVWnU� DI� ILUH� UHSU�VHQWDQWHU� IRU� XQGHUYLVHUQH� RJ� ILUH�
UHSU�VHQWDQWHU� IRU� GH� VWXGHUHQGH�� 6WXGLHQ�YQHW� KDU� WLO� RSJDYH� DW� XGDUEHMGH� IRUVODJ� WLO�
VWXGLHRUGQLQJ� RJ� JRGNHQGHU� UDPPH�� RJ� VWXGLHSODQHU�� 'HUXGRYHU� YDUHWDJHU� VWXGLHQ�YQHW� HQ�
U�NNH� RSJDYHU� YHGU�UHQGH� XQGHUYLVQLQJ� RJ� EHG�PPHOVH� HIWHU� UHNWRUV� EHP\QGLJHOVH��
'HVLJQXGGDQQHOVHUQH�Sn�$UNLWHNWVNROHQ� L�$DUKXV�RPIDWWHU� DIGHOLQJHUQH� ,QGXVWULHO�'HVLJQ��0�EHO��
RJ�5XPNXQVW�VDPW�.RPPXQLNDWLRQVGHVLJQ���
�
�
�
)LJXU���
2UJDQLVDWLRQVGLDJUDP�IRU�$UNLWHNWVNROHQ�L�$DUKXV��

�
�
,�VHOYHYDOXHULQJVUDSSRUWHQ�SnSHJHV�GHU�SUREOHPHU�L�IRUKROG�WLO�VDPDUEHMGHW�PHOOHP�DIGHOLQJHUQH�Sn�
JUXQG� DI� RUJDQLVDWRULVNH� IRUKROG�� 3n� DQGHQGHOHQ� DI� XGGDQQHOVHQ� HU� GH� HQHVWH� IRUPHOOH�
VDPDUEHMGVIRUD�VWXGLHQ�YQHW�RJ�HW�I�OOHV�NRRUGLQHULQJVXGYDOJ��3UREOHPHW�OLJJHU�L�DW�VWXGLHQ�YQHW�
IXQJHUHU� VRP� HW� FHQWUDOW� VWXGLHQ�YQ� IRU� KHOH� XGGDQQHOVHQ� KYRUIRU� Q�YQHW� KDU� Vn� EUHGH� RJ�

.XOWXUPLQLVWHULHW�

$GPLQLVWUDWLRQ�5HNWRU�

6NROHUnG� 6WXGLHQ�YQ�)RUVNQLQJVXGYDOJ�

$IGHOLQJHU�	��VWXGLHHQKHGHU�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

RYHURUGQHGH� DQVYDUVRPUnGHU� DW� GHW� LNNH� IRUPnU� DW� YDUHWDJH� GHFHQWUDOH� RJ� Q�GYHQGLJH�
VDPDUEHMGVRSJDYHU� PHOOHP� DIGHOLQJHUQHV� HQNHOWH� VWXGLHHQKHGHU�� 'HW� IUHPK�YHV� L�
VHOYHYDOXHULQJVUDSSRUWHQ� DW� DIGHOLQJVVDPDUEHMGHW� VRP�HW� UHVXOWDW� KHUDI� IRUHJnU� Sn� ¨QRJHW� XVLNUH�
RJ� WLOI�OGLJH�EHWLQJHOVHU¨��'HU� HU� HQ� IRUPDOLVHUHW�SHUVRQDOHSROLWLN�Sn�$UNLWHNWVNROHQ� L�$DUKXV�RP�
HQG�GHQ�HU�XQGHU�UHYLVLRQ�L�VDPDUEHMGVXGYDOJHW���
�

��������.XQVWDNDGHPLHWV�$UNLWHNWVNROH��
5HNWRU�KDU�GHQ�RYHURUGQHGH�OHGHOVH�DI�VNROHQ�RJ�WU�IIHU�EHVOXWQLQJHU�L�VDJHU�GHU�LNNH�HU�KHQODJW�WLO�
VNROHQV�NROOHJLDOH�RUJDQHU�HOOHU� WLO�NXOWXUPLQLVWHULHW��6NROHUnGHW�HU�VNROHQV��YHUVWH�NROOHJLDOH�RUJDQ�
RJ� KDU� WLO� RSJDYH� DW� IDVWO�JJH� UHWQLQJVOLQLHU� IRU� VNROHQV� ODQJVLJWHGH� YLUNVRPKHG� RJ� XGYLNOLQJ��
6NROHUnGHW� JRGNHQGHU� VWXGLHRUGQLQJHU�� IRUVNQLQJVSODQHU�� EXGJHWWHU�� XGGDQQHOVHQV� VWUXNWXU� RJ�
RUJDQLVDWLRQ��5nGHW�EHVWnU�DI�YDOJWH�UHSU�VHQWDQWHU�IUD�XQGHUYLVHUH���YULJH�SHUVRQDOH��VWXGHUHQGH�
VDPW�UHNWRUDW���
�
�
�
)LJXU���
2UJDQLVDWLRQVGLDJUDP�IRU�.XQVWDNDGHPLHWV�$UNLWHNWVNROH��
�

�
�

$GPLQLVWUDWLRQ�

.XOWXUPLQLVWHULHW�

5HNWRU�

6NROHUnG�)RUVNQLQJVXGYDOJ�
6WXGLHQ�YQ�

6WXGLHDIGHOLQJHU�
,QVWLWXWWHU�



'HVLJQ� ���

6DPOHW� IRU�.XQVWDNDGHPLHWV�$UNLWHNWVNROH�HU�GHU�HW�VWXGLHQ�YQ�EHVWnHQGH�DI� ILUH� UHSU�VHQWDQWHU�
IUD� KHQKROGVYLV� XQGHUYLVHUJUXSSHQ� RJ� VWXGHQWHUJUXSSHQ�� 6WXGLHQ�YQHW� KDU� WLO� RSJDYH� DW�
XGDUEHMGH�IRUODJ�WLO� VWXGLHRUGQLQJ�RJ�JRGNHQGH�XQGHUYLVQLQJVSODQHU��6WXGLHDIGHOLQJHUQH�WDJHU�VLJ�
DI�XQGHUYLVQLQJHQ�RJ�OHGHV�DI�HQ�VWXGLHOHGHU�GHU�XGSHJHV�DI�UHNWRU��9HG�KYHU�DIGHOLQJ�RSUHWWHV�GHU�
HW� DIGHOLQJVUnG� VRP� KDU� WLO� RSJDYH� DW� UnGJLYH� UHNWRU� YHGU�UHQGH� YDOJ� DI� VWXGLHOHGHU� RJ� UnGJLYH�
VWXGLHOHGHUHQ���
�
,QVWLWXWWHUQH� WDJHU� VLJ� DI� IRUVNQLQJHQ� RJ� OHGHV� DI� HQ� LQVWLWXWEHVW\UHOVH�� 'HVXGHQ� NRRUGLQHUHV�
LQVWLWXWWHUQHV� IRUVNQLQJ� DI� HW� IRUVNQLQJVXGYDOJ�� ,� IRUO�QJHOVH� DI� IRUVNQLQJVHYDOXHULQJHQ� IUD�PDUWV�
����� SnSHJHV� GHW� L� VHOYHYDOXHULQJVUDSSRUWHQ� DW� .XQVWDNDGHPLHWV�$UNLWHNWVNROH� L� O�EHW� DI� IRUnUHW�
�����IRUYHQWHU�DW�XGDUEHMGH�HQ�KDQGOLQJVSODQ�IRU�IRUVNQLQJHQ���
�
3n� EHV�JHW� EOHY� HWDEOHULQJHQ� DI� HQ� VHOYVW�QGLJ� VWXGLHDIGHOLQJ� IRU� GHVLJQ� JUXQGO�JJHQGH� VHW�
RSIDWWHW� VRP� HW� SRVLWLYW� WLOWDJ� DI� DQVDWWH� RJ� VWXGHUHQGH�� 'RJ� YDU� LV�U� GH� VWXGHUHQGH� NULWLVNH� L�
IRUKROG� WLO� GHQ� PDQJHO� Sn� NRPPXQLNDWLRQ� VRP� GH� RSOHYHGH�� RJ� VRP� QRJOH� DI� GH� DQVDWWH�
IRUNODUHGH�PHG�DW�KHQYLVH�WLO�DIGHOLQJHUQHV�WUDGLWLRQ�IRU�VHOYVW�QGLJKHG�RJ�GH�PDQJOHQGH�IRUPHOOH�
LQIRUPDWLRQVV\VWHPHU� Sn� .XQVWDNDGHPLHWV� $UNLWHNWVNROH�� /HGHOVHQ� KDYGH� GRJ� HQ� KHOW� DQGHQ�
RSIDWWHOVH� DI� NRPPXQLNDWLRQHQ�� VRP� GH� RSIDWWHGH� VRP� JRG�� PHQ� GRJ� SU�JHW� DI� ¨GH� PDQJH�
EROGH�L�OXIWHQ¨�VRP�I�OJH�DI�RPVWUXNWXUHULQJHQ�HWF��
�
'HW� HU� HYDOXHULQJVJUXSSHQV� RSIDWWHOVH� DW� GHU� HU� EHKRY� IRU� HQ� VW\UNHW� LQGVDWV� L� IRUKROG� WLO�
NRPPXQLNDWLRQHQ� PHOOHP� OHGHOVH�� SHUVRQDOH� RJ� VWXGHUHQGH� Sn� .XQVWDNDGHPLHWV� $UNLWHNWVNROH��
'HWWH� NDQ� VNH� YHG� DW� DIWDOH� SURFHGXUHU� IRU� NRPPXQLNDWLRQHQ� RJ� YHG� DW� HWDEOHUH� RJ� DQYHQGH�
,QWUDQHW�P�P��
�
3n�.XQVWDNDGHPLHWV�$UNLWHNWVNROH�KDU�PDQ�YDOJW�HQ�RUJDQLVDWLRQVVWUXNWXU�PHG����VWXGLHDIGHOLQJHU�
GHU� KDU� DQVYDUHW� IRU� XQGHUYLVQLQJHQ� RJ� �� LQVWLWXWWHU� GHU� KDU� DQVYDUHW� IRU� IRUVNQLQJHQ�� 6HOYRP�
VNROHQ� O�JJHU�PHJHQ�Y�JW�Sn�DW�EHWRQH�DW�PDQ�XGGDQQHU�DUNLWHNWHU�PHG�GHVLJQNYDOLILNDWLRQHU���
RJ�LNNH�GHVLJQHUH�VRP�VnGDQ���KDU�PDQ�YDOJW�DW�KDYH�KKY��HW�¨,QVWLWXW�IRU�GHVLJQ¨�RJ�HQ�¨'HVLJQ�
VWXGLHDIGHOLQJ¨��'H�����YULJH� VWXGLHDIGHOLQJHU�KDU�QDYQH�VRP�¨%\�RJ� ODQG¨��¨%HE\JJHOVH��E\�RJ�
E\JQLQJ¨�� ¨%\JQLQJVNXOWXU�� E\E\JQLQJ� RJ� UHVWDXUHULQJ¨�� ¨%\JQLQJ�� UXP�RJ� VWUXNWXU¨�� ¨%\JQLQJ��
UXP�RJ�IRUP¨��¨%\JQLQJ��UXP�RJ�REMHNW¨�P�Y��'HW�YLUNHU�VRP�RP�DW�GHU�VQDUHUH�HU�KLVWRULVNH�RJ�
DQGUH� nUVDJHU� WLO� GHQQH� RSGHOLQJ� HQG� GLGDNWLVNH� nUVDJHU�� )RUKROGHW�PHOOHP� DUNLWHNWXU� RJ� GHVLJQ�
IUHPVWnU�L�GHQ�IRUELQGHOVH�KHOW�XNODUW�RJ�GHW�YLUNHU�XORJLVN�DW�GHWDOMHULQJVQLYHDXHW�HU�KHOW�IRUVNHOOLJW�
PHG�KHQV\Q�WLO�GH�WR�DVSHNWHU��
�
'HW� DQEHIDOHV� DW� GHU� RYHUYHMHV� HQ�PHUH� ORJLVN�RJ�GLGDNWLVN�EHJUXQGHW�RUJDQLVDWLRQVVWUXNWXU� VRP�
DIVSHMOHU�HQ�UHIOHNWHUHW�VDPPHQK�QJ�PHOOHP�DUNLWHNWXU�RJ�GHVLJQ���



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

��������*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP��
0DQ�KDU�IUD�VNROHQV�VWDUW�KDIW�HW�VWXGLHUnG�IRU�KHOH�VNROHQ�PHG�GHOWDJHOVH�DI�OHGHOVH��SHUVRQDOH�RJ�
VWXGHUHQGH� VDPW� WR� DIGHOLQJVP�GHU�� PHQ� GD� GHU� KDU� Y�UHW� NULWLN� DI� DW� VWXGLHUnGHW� LNNH� L�
WLOVWU�NNHOLJ�JUDG�IRUPnHGH�DW�NRPPH�UXQGW�RP�SUREOHPVWLOOLQJHU�UHODWHUHW�WLO�GH�WR�DIGHOLQJHU��KDU�
VNROHQ�EHVOXWWHW�DW�LQGI�UH�WR�OLQLHUnG�L�VWHGHW�IRU�HW�VWXGLHUnG��
�
�
�
)LJXU���
2UJDQLVDWLRQVGLDJUDP�IRU�*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP��
�

�
�
+HUWLO� NRPPHU� 6NROHUnGHW� VRP� HU� ORYI�VWHW��� PHG� KHQV\Q� WLO� VDPPHQV�WQLQJ� RJ� IXQNWLRQ��
6NROHUnGHW� EHVWnU� DI� UHNWRU� VRP� HU� I�GW� IRUPDQG� VDPW� QL� �YULJH� PHGOHPPHU�� KHUDI� ILUH��
PHGOHPPHU� IUD� ORNDOH� P\QGLJKHGHU� RJ� IDJOLJH� RUJDQLVDWLRQHU�� WR� UHSU�VHQWDQWHU� IRU� GH�
VWXGHUHQGH��WUH�SHUVRQDOHUHSU�VHQWDQWHU��6NROHUnGHW�NDQ�GU�IWH�VDJHU�GHU�KDU�Y�VHQWOLJ�EHW\GQLQJ�
IRU�VNROHQ�RJ�NDQ�DIJLYH�XGWDOHOVH�WLO�UHNWRU�GHU�KDU�GHW�RYHURUGQHGH�DQVYDU�IRU�VNROHQV�YLUNVRPKHG�
RJ�WU�IIHU�DIJ�UHOVH�L�DOOH�VDJHU�PHGPLQGUH�DQGHW�IUHPJnU�DI�ORYWHNVWHU�RJ�OLJQHQGH���
�
'HW� IRUHNRPPHU� XKHQVLJWVP�VVLJW� DW� HUVWDWWH� HQ� VWUXNWXU� PHG� HW� I�OOHV� VWXGLHUnG� VDPW�
DIGHOLQJVP�GHU� PHG� OLQLHUnG�� (Q� VnGDQ� �QGULQJ� EHW\GHU� DW� GHW� DOHQH� HU� L� 6NROHUnGHW� DW� PDQ�

�
���-I��%HNHQGWJ�UHOVH�RP�VW\UHOVH�DI�*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP��QU������DI����DXJ��������������

$GPLQLVWUDWLRQ�

.XOWXUPLQLVWHULHW�

5HNWRU�

6NROHUnG�

.HUDPLNDIGHOLQJ���
OLQLHUnG�

6WXGLHUnG�*ODVDIGHOLQJ���
OLQLHUnG�



'HVLJQ� ���

GU�IWHU� I�OOHV� IRUKROG� KYLONHW� LNNH� V\QHV� DW� Y�UH� KHQVLJWVP�VVLJW� L� IRUKROG� WLO� I�HNV��
XQGHUYLVQLQJVP�VVLJH� RJ� S�GDJRJLVNH� VS�UJVPnO� DI� PHUH� LQWHUQ� NDUDNWHU�� +YLV� PDQ� LNNH� KDU�
NXQQHW� In�KKY��VWXGLHUnG�RJ�DIGHOLQJVP�GHU� WLO�DW� IXQJHUH�V\QHV�GHW�DW�Y�UH�PHUH�VDQGV\QOLJW�DW�
GHWWH�LNNH�VN\OGHV�VWUXNWXUHOOH�IRUKROG���
�
'HW� DQEHIDOHV� � DW� PDQ� L� VWHGHW� IRU� DW� EUXJH� NU�IWHU� Sn� HQ� Q\� VWUXNWXU� IRNXVHUHU� Sn� nUVDJHU� WLO�
SUREOHPHUQH�PHG�VWXGLHUnGV��RJ�DIGHOLQJVP�GHUQH��
�
(Q� DQGHQ� SUREOHPVWLOOLQJ� L� IRUKROG� WLO� OHGHOVH� HU� IRUKROGHW� PHOOHP� GH� VWXGHUHQGH� RJ�
XQGHUYLVHUH�OHGHOVH��'H�VWXGHUHQGH�JDY�YHG�EHV�JHW�XGWU\N�IRU�DW�GHU�PDQJOHGH�nEHQKHG�RJ�YLOMH�
WLO� GLDORJ� Sn� VNROHQ� KYLONHW� VWRG� L� GLDPHWUDO� PRGV�WQLQJ� WLO� UHNWRUV� IUHPK�YHOVH� DI� DW� �W\QGH�
Y�JJH�� RJ� XIRUPHOOH� RPJDQJVIRUPHU� YDU� NDUDNWHULVWLVN� IRU� VNROHQ�� 'H� VWXGHUHQGH� IUHPI�UWH� DW�
PDQ� JRGW� NXQQH� Y�UH�PHG� WLO� DW� GU�IWH� IDFLOLWHWHU� RJ� SUDNWLVNH� IRUKROG� KYLONHW� LNNH� YDU�PXOLJW� L�
IRUKROG� WLO� XQGHUYLVQLQJ�� S�GDJRJLN� RJ� GH� VWXGHUHQGHV� IDJOLJH� XGYLNOLQJ�� 'HW� YDU� W\GHOLJW� IRU�
HYDOXHULQJVJUXSSHQ�DW�GHU�YDU�JUXQGO�JJHQGH�SUREOHPHU�PHG�NRPPXQLNDWLRQHQ�Sn�VNROHQ��RJ�DW�
GLVVH�SUREOHPHU�NDQ�K�QJH� VDPPHQ�PHG�DW� OHGHOVHQ�RSIDWWHU�GH� VWXGHUHQGH�PHUH� VRP�HOHYHU� L�
JDPPHOGDJV�IRUVWDQG�HQG�VRP�YRNVQH�RJ�VHOYVW�QGLJH� LQGLYLGHU�GHU�J�U�NUDY�Sn�PHGLQGGUDJHOVH�
Sn�DOOH�XGGDQQHOVHQV�IRUKROG���
�
'HW� DQEHIDOHV� DW� VNROHQ� HWDEOHUHU� HW� VDPDUEHMGVXGYDOJ� EO�D��PHG�KHQEOLN�Sn�XGDUEHMGHOVHQ�DI� HQ�
SHUVRQDOHSROLWLN�� 'HVXGHQ� E�U� GHW� LQWHUQH� VDPDUEHMGH� RJ� � NRPPXQLNDWLRQ� PHOOHP� VWXGHUHQGH��
XQGHUYLVHUH�RJ�OHGHOVH�IRUEHGUHV���
�
�

�������NRQRPLVNH�IRUKROG�
$UNLWHNWVNROHQ� L� $DUKXV�� .XQVWDNDGHPLHWV� $UNLWHNWVNROH�� 'DQPDUNV� 'HVLJQVNROH� �SU�� ����������
VDPW�*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP� �SU������������ HU� VWDWVLQVWLWXWLRQHU�PHG�EHYLOOLQJHU� VRP�
IUHPJnU� DI� )LQDQVORYHQ��PHQV�'HVLJQVNROHQ� L� .ROGLQJ� HU� HQ� VHOYHMHQGH� LQVWLWXWLRQ� VRP�GRJ�RJVn�
ILQDQVLHUHV� PHG� HW� VWDWVWLOVNXG� GHU� IUHPJnU� DI� )LQDQVORYHQ�� 'H� WUH� VLGVWQ�YQWH� VNROHU� EOHY� DOOH�
RYHUI�UW�IUD�8QGHUYLVQLQJVPLQLVWHULHWV�UHVVRUW�L�PDUWV������WLO�.XOWXUPLQLVWHULHW����
�
�NRQRPLVW\UHOVHQ� RIIHQWOLJJMRUGH� L� QRYHPEHU� ����� HQ� EXGJHWDQDO\VH� DI� .XOWXUPLQLVWHULHWV�
YLGHUHJnHQGH�XGGDQQHOVHU� VRP�GHU�GHUIRU�KHQYLVHV� WLO�� ,�GHW� I�OJHQGH�EHQ\WWHV�GRJ�HQ� OLOOH�GHO�DI�
WDOPDWHULDOHW� IUD� EXGJHWDQDO\VHQ� PHG� KHQEOLN� Sn� HQ� EHO\VQLQJ� DI� GHVLJQVNROHUQHV� �NRQRPLVNH�
IRUKROG�� 'H� GUHMHU� VLJ� GHOV� RP� GH� VDPOHGH� XGJLIWHU� SU�� VWXGHUHQGH�� GHOV� RP� VWXGHQWHU�O�UHU�
UDWLRHQ��



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

7DEHO���
6DPOHGH�XGJLIWHU�SU��VWXGHUHQGH����������
)DVWH�SULVHU�������QLYHDX��UHJQVNDEVWDO��RSJMRUW�L�NURQHU�
�
� ����� ����� ����� �����

$UNLWHNWVNROHQ�L�$DUKXV�� ������� ������� ������� �������

.XQVWDNDGHPLHWV�$UNLWHNWVNROH�� �������� �������� �������� ��������

'HVLJQVNROHQ�L�.ROGLQJ�� � ������� ������� ��������

'DQPDUNV�'HVLJQVNROH�� �������� �������� �������� ��������

*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�� � � �������� ��������
.LOGH���NRQRPLVW\UHOVHQ��%XGJHWDQDO\VHQ��V�����

�
�
(Q�XPLGGHOEDU�VDPPHQOLJQLQJ�DI�WDOOHQH�VNDO�WDJHV�PHG�IOHUH�IRUEHKROG��

• 7DOOHQH� IRU� DUNLWHNWVNROHUQH� RPIDWWHU� LQVWLWXWLRQHUQHV� VDPOHGH� DNWLYLWHWHU�� KHUXQGHU� IRUVNQLQJ� RJ�
LQGW�JWVG�NNHW�YLUNVRPKHG��RJ�LNNH�NXQ�GH�GHVLJQUHWWHGH�DNWLYLWHWHU��

• *ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�KDU�KDIW�V�UOLJW�VWRUH�XGJLIWHU�L�IRUELQGHOVH�PHG�HWDEOHULQJHQ���
• 6NROHUQH�KDU�L�IRUVNHOOLJW�RPIDQJ�KDIW�VWRUH�RPNRVWQLQJHU�L�IRUELQGHOVH�PHG�E\JQLQJVUHQRYHULQJHU�
RJ�Q\E\JQLQJHU�HOOHU�IO\WQLQJHU��

• 'H� WR� GHVLJQVNROHU� KDU� VRP� VHOYHMHQGH� LQVWLWXWLRQHU� L� SHULRGHQ� VYDUHW� PRPV�� PHQV�
VWDWVLQVWLWXWLRQHUQH�InU�UHIXQGHUHW�GHQQH���
�
'HU� NDQ� GRJ�PHG� GLVVH� IRUEHKROG� RJ� QnU� GHU� VHV� ERUW� IUD� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP��
NRQVWDWHUHV�HQ�WHQGHQV�WLO�DW�VSUHGQLQJHQ�VNROHUQH�LPHOOHP�HU�EOHYHW�PLQGUH��'HW�IUHPJnU�GHVXGHQ�
DW� XGJLIWVQLYHDXHW� Sn� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� OLJJHU� L� VW�UUHOVHVRUGHQHQ� ���� RYHU�
$UNLWHNWVNROHQ� L� $DUKXV�� RJ� DW� 'DQPDUNV� 'HVLJQVNROH� OLJJHU� UHODWLYW� K�MW� L� IRUKROG� WLO� GH� �YULJH�
VNROHU���
�
(Q� Y�VHQWOLJ� YDULDEHO� L� IRUKROG� WLO� XGJLIWVQLYHDXHW� VnYHO� VRP�VNROHUQHV�S�GDJRJLVNH�YLONnU�HU�GHQ�
VnNDOGWH� VWXGHQWHU�O�UHU�UDWLR� VRP� HU� HW� PnO� IRU� DQWDO� VWXGHUHQGH� SU�� O�UHUnUVY�UN�� 'HQQH� HU�
EHO\VW�L�GHQ�I�OJHQGH�WDEHO��
�
�



'HVLJQ� ���

7DEHO���
$QWDO�VWXGHUHQGH�SU��XQGHUYLVHU�L������
�
'HVLJQVNROHQ�L�.ROGLQJ�� �����

'DQPDUNV�'HVLJQVNROH�� ����

$UNLWHNWVNROHQ�L�$DUKXV�� ����

.XQVWDNDGHPLHWV�$UNLWHNWVNROH�� ����
.LOGH���NRQRPLVW\UHOVHQ��%XGJHWDQDO\VHQ��V�����

�
�
6RP� GHW� VHV� DI� WDEHOOHQ� KDU� GH� WR� DUNLWHNWVNROHU� HQ� VWXGHQWHU�O�UHU�UDWLR� Sn� RPWUHQW� VDPPH�
QLYHDX��PHQV�'DQPDUNV�'HVLJQVNROH�OLJJHU�Sn�HW�QLYHDX�GHU�HU�JRGW������K�MHUH�RJ�'HVLJQVNROHQ�
L� .ROGLQJ� OLJJHU� Sn� HW� QLYHDX� GHU� HU� ��� �� K�MHUH� HQG� Sn� DUNLWHNWVNROHUQH�� (Q� SULRULWHULQJ� DI�
IRUVNQLQJ� RJ� XGYLNOLQJ� Sn� GHVLJQVNROHUQH� YLO� DOW� DQGHW� OLJH� EHW\GH� DW� VWXGHQWHU�O�UHU�UDWLRªHQ� Sn�
GHVLJQVNROHUQH�Pn�IRUYHQWHV�DW�XGYLNOH�VLJ�L�UHWQLQJ�DI�QLYHDXHW�Sn�DUNLWHNWVNROHUQH��
�
9HG�DW�VDPPHQOLJQH�GH�WR�IRUJnHQGH�WDEHOOHU�NDQ�GHW�NRQVWDWHUHV�DW�GHU�LNNH�HU�QRJHQ�XPLGGHOEDU�
VDPPHQK�QJ� PHOOHP� XGJLIWVQLYHDX� SU�� VWXGHUHQGH� RJ� VWXGHQWHU�O�UHU�UDWLRªHQ�� 6nOHGHV� KDYGH�
DUNLWHNWVNROHUQH�L�IRUKROG�WLO�GHVLJQVNROHUQH�L������ODYHUH�XGJLIWHU�SU��VWXGHUHQGH�VDPWLGLJ�PHG�DW�
GH� KDYGH� HQ� Y�VHQWOLJ� ODYHUH� VWXGHQWHU�O�UHU�UDWLR� GHU� DOW� DQGHW� OLJH� EHW\GHU� VW�UUH� XGJLIWHU� SU��
VWXGHUHQGH��'HWWH�K�QJHU�L�K�M�JUDG�VDPPHQ�GHQ�IRUVNHOOLJH�Y�JW�GH��YULJH�GULIWVXGJLIWHU�KDU�Sn�
GH� IRUVNHOOLJH� VNROHU��$OOH� DQGHW� OLJH� XGJ�U� O�QXGJLIWHUQH� VnOHGHV�HQ� VW�UUH�DQGHO� DI�GHW� VDPOHGH�
EXGJHW� Sn� DUNLWHNWVNROHUQH� HQG� Sn� GHVLJQVNROHUQH���� 'DQPDUNV� 'HVLJQVNROH� EHP�UNHU� L� GHUHV�
VHOYHYDOXHULQJVUDSSRUW� DW� VNROHQ� JHQHUHOW� KDU� HQ� �NRQRPL� L� EDODQFH�� PHQ� DW� ¨Q\H� RSJDYHU� RJ�
VDWVQLQJHU�� VRP� IRUVNQLQJVXGYLNOLQJ�� HWDEOHULQJ� DI� RUGHQWOLJH� DXGLWRULHIRUKROG�� Q\H�
RYHUHQVNRPVWIRUKROG� IRU� XQGHUYLVHUH�� ,7�XGYLNOLQJHQ� P�IO�¨� Q�GYHQGLJJ�U� ¨HQ� �JHW� �NRQRPLVN�
UDPPH�IUD�.XOWXUPLQLVWHULHW¨��
�
(YDOXHULQJVJUXSSHQ� HU� LNNH� XHQLJ�PHG� I�OJHJUXSSHQ� L� GHWWH� V\QVSXQNW�� PHQ� YLO� GRJ� SnSHJH� DW�
'DQPDUNV� 'HVLJQVNROHV� EHYLOOLQJHU� SU�� VWXGHUHQGH� KLGWLO� KDU� OLJJHW� UHODWLYW� K�MW� L� IRUKROG� WLO� GH�
�YULJH�GHVLJQ��RJ�DUNLWHNWVNROHU��

�
��� 3n� EDJJUXQG� DI� GH� RSO\VWH� WDO� IUD� VHOYHYDOXHULQJVUDSSRUWHUQH� NDQ� GHW� EHUHJQHV� DW� O�QDQGHOHQ� DI� GH� VDPOHGH�

XGJLIWHU� L� nUHQH� �������� On� Sn� RPNULQJ� ���� Sn� 'DQPDUNV� 'HVLJQVNROH�� RPNULQJ� ������� Sn� 'HVLJQVNROHQ� L�

.ROGLQJ��RPNULQJ�����Sn�$UNLWHNWVNROHQ�L�$DUKXV�RJ�Sn�RPNULQJ�����Sn�.XQVWDNDGHPLHWV�$UNLWHNWVNROH��3n�*ODV�	�

.HUDPLNVNROHQ�Sn�%RUQKROP�YDU�DQGHOHQ�����L�������7DOOHQH�IRU�DUNLWHNWVNROHUQH�HU�IRU�LQVWLWXWLRQHUQH�VRP�KHOKHG�����



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

'HVLJQVNROHQ�L�.ROGLQJ�VNULYHU�L�GHUHV�VHOYHYDOXHULQJVUDSSRUW�DW�VNROHQV�EHYLOOLQJ�YHG�RYHUJDQJHQ�WLO�
.XOWXUPLQLVWHULHW�EOHY�OnVW�IDVW�Sn�HW�IRU�ODYW�QLYHDX�GHU�LNNH�PRGVYDUHU�GHQ�VWLJQLQJ�GHU�KDU�Y�UHW�L�
VWXGHQWHUEHVWDQGHQ�VLGHQ��EO�D��VRP�I�OJH�DI�XGE\JQLQJHQ�DI�PXOWLPHGLHXGGDQQHOVHQ��
�
(YDOXHULQJVJUXSSHQ� HU� SULQFLSLHOW� VHW� HQLJ� L� DW� EHYLOOLQJHUQH� E�U� DIVSHMOH� XGYLNOLQJHQ� L�
VWXGHQWHUDQWDOOHW��PHQ��EHP�UNHU�L�GHQ�IRUELQGHOVH�DW�GHU�IUD������WLO������KDU�Y�UHW�HQ�EHW\GHOLJ�
VWLJQLQJ�L�XGJLIWVEHO�EHW�SU��VWXGHUHQGH�Sn�'HVLJQVNROHQ�L�.ROGLQJ��
�
3n� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� WLOGHOHU� 6NROHUnGHW� UDPPHEHO�E� WLO� KYHU� HQNHOW� DIGHOLQJV� GULIW�
VRP�DIGHOLQJHQ�IULW�GLVSRQHUHU�RYHU��+HUXGRYHU�DIV�WWHU�6NROHUnGHW�PLGOHU�WLO�WY�UJnHQGH�IRUPnO��,�
GH�VHQHVWH�nU�KDU��NRQRPLHQ�EODQGW�DQGHW�Y�UHW�SU�JHW�DI�XGIO\WQLQJHQ�WLO�+ROPHQ��
�
3n�$UNLWHNWVNROHQ�L�$DUKXV�IRUGHOHV�PLGOHUQH�LQWHUQW�HIWHU�HQ�IRUGHOLQJVQ�JOH�GHU�EDVHUHU�VLJ�Sn�HW�
IDVW� JUXQGEHO�E� RJ� HW� EHO�E� SU�� VWXGHUHQGH�� +HUWLO� NRPPHU� HYW�� HNVWHUQH� PLGOHU�� RJ� IRU�
NRPPXQLNDWLRQVGHVLJQV� YHGNRPPHQGH� XGJ�U� GHQQH� GHO� RPNULQJ� KDOYGHOHQ�� 6NROHQ� KDU� QHWRS�
LQGN�EW� HW� �NRQRPLVW\ULQJVSURJUDP� RJ� IRUYHQWHU� QX� DW� EOLYH� EHGUH� L� VWDQG� WLO� IUHPRYHU� DW� VW\UH�
�NRQRPLHQ��
�
�

������)DFLOLWHWHU�RJ�E\JQLQJHU�
'DQPDUNV�'HVLJQVNROH� �KDU� VLGHQ������Y�UHW�EHOLJJHQGH� L� OHMHGH� ORNDOHU�Sn�6WUDQGERXOHYDUGHQ� L�
.�EHQKDYQ� RJ� GLVSRQHUHU� RYHU� PDQJH� YHOXGVW\UHGH� Y�UNVWHGHU�� %\JQLQJHUQH� E�UHU� SU�J� DI� DW�
Y�UH� E\JJHW� VRP� KRVSLWDO� HIWHU� HQ� DQGHQ� WLGV� VWDQGDUGHU� RJ� IRUHNRPPHU� LNNH� LGHHOOH� IRU� HQ�
PRGHUQH� GHVLJQVNROH�� 'HU� PDQJOHU� LV�U� VW�UUH� ORNDOHU�� KHUXQGHU� HW� UXP� KYRU� DOOH� VNROHQV�
VWXGHUHQGH�RJ�DQVDWWH�NDQ�VDPOHV��'HW�HU�GHVXGHQ�V\QG�DW� VNROHQV�KRYHGLQGJDQJ� LNNH�DQYHQGHV�
HIWHU� VLW� IRUPnO� RJ� GHW� HU� XKHQVLJWVP�VVLJW� DW� UHFHSWLRQHQ� LNNH� HU� SODFHUHW� PHUH� FHQWUDOW��
/RNDOLWHWVP�VVLJW� YLOOH� HQ� SODFHULQJ� Sn�+ROPHQ� W�WWHUH� YHG� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� Y�UH�
PHUH� LGHHO��(Q� VnGDQ�SODFHULQJ�YLOOH�RJVn�J�UH�GHW�QHPPHUH� IRU�GH�WR�VNROHU�DW�DUEHMGH�VDPPHQ�
RP�EO�D��Y�UNVWHGVIDFLOLWHWHUQH��
�
3ODFHULQJHQ�DI�'HVLJQVNROHQ� L�.ROGLQJ� L�E\HQ�XQGHUVWUHJHU�GHW�Q�UH�IRUKROG�WLO�RPJLYHOVHUQH�VRP�
PDQ�WLOVWU�EHU��6NROHE\JQLQJHQ��GHU�HU�O\V��HQNHO�RJ�IXQNWLRQHO��YDU�RSULQGHOLJW�HQ�LQGXVWULE\JQLQJ�
IUD������VRP� L� IRUELQGHOVH�PHG�UHQRYHULQJHQ� L������ILN�HQ�JODVIDFDGH�PRG�QRUG�RJ�HW�NDQWLQH� L�
WUH� HWDJHUV� K�MGH�� +XVHW� HU� VRP� KHOKHG� PHJHW� YHOIXQJHUHQGH� RP� HQG� GHW� HQGQX� LNNH� HU� KHOW�
I�UGLJW���
�



'HVLJQ� ���

$UNLWHNWVNROHQ�L�$DUKXV�KDU�OLJHOHGHV�HQ�ILQ�E\P�VVLJH�SODFHULQJ��GRJ�PHG�HQ�YLV�I\VLVN�VSUHGQLQJ�
VRP�LNNH�HU�LGHHO��%\JQLQJVPDVVHQ�WU�QJHU�JHQHUHOW�WLO�YHGOLJHKROGHOVH��RP�HQG�GHU�RJVn�HU�EOHYHW�
HWDEOHUHW�Q\H�JRGH�ORNDOHU�LQGHQIRU�GH�VHQHVWH�nU��6NROHQ�PDQJOHU�GRJ�VWDGLJY�N�SODGV��'HVXGHQ�
VDYQHV�Y�UNVWHGHU�WLO�SODVW�RJ�PHWDO���
�
3ODFHULQJHQ� DI� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� Sn�+ROPHQ� VLGHQ� ����� L� HW� NXQVWXGGDQQHOVHVPLOM��
RJ� PHG� LQVSLUHUHQGH� RJ� IXQNWLRQHOOH� Q\UHQRYHUHGH� ORNDOHU� HU� HW� VWRUW� DNWLY� IRU� VNROHQ�� 6NROHQ�
GLVSRQHUHU� RYHU� HW� DYDQFHUHW� ELEOLRWHN� ¥� %\JJHULHWV� 6WXGLHDUNLY� ¥� VRP� VDPWLGLJW� HU�
VHNWRUIRUVNQLQJVELEOLRWHN�RJ�GRNXPHQWDWLRQVFHQWHU� IRU� DUNLWHNWXU�� 6NROHQV� ,7�IDFLOLWHWHU� V\QHV�GRJ�
LNNH�DW�Y�UH�Sn�HW�WLOVWU�NNHOLJW�K�MW�QLYHDX�����
�
*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�HU�SODFHUHW�L�VPXNNH�RPJLYHOVHU�GHU�VDPPHQ�PHG�E\JQLQJHUQH�
RJ�IDFLOLWHWHUQH�JLYHU�PDQJH�PXOLJKHGHU�RJ�SDVVHU�ILQW�WLO�XGGDQQHOVHQV�IRUPnO��'RJ�PDQJOHU�GHU�
ODJHUNDSDFLWHW�RJ�ELEOLRWHNHW�HU�LNNH�WLOVWU�NNHOLJW�XGE\JJHW��
�
�

������8QGHUYLVHUJUXSSHQ�
'HWWH� DIVQLW� IRNXVHUHU� Sn� VWDEHQ� DI� IDVWDQVDWWH� XQGHUYLVHUH� L� IRUKROG� WLO� VDPPHQV�WQLQJHQ�PHG�
KHQV\Q�WLO�N�Q��DOGHU�RJ�DQFLHQQLWHW�VDPW�Sn�RPIDQJHW�DI�DQYHQGHOVHQ�DI�J�VWH��RJ�WLPHO�UHUH��
�
'HW�IUHPJnU�DI�WDEHO���DW�GHU�Sn�DOOH�VNROHUQH�HU�HW�RYHUWDO�DI�PDQGOLJH�XQGHUYLVHUH�RJ�DW�IOHUWDOOHW�
DI�O�UHUQH�HU�L���HUQH�HOOHU���HUQH��3n�GH�WR�GHVLJQVNROHU�HU�GHU�HQ�UHODWLY�VWRU�DQFLHQQLWHWVP�VVLJ�
VSUHGQLQJ��GRJ�VnOHGHV�DW�PLQGVW�KDOYGHOHQ�KDU�PHUH�HQG�WL�nUV�DQFLHQQLWHW��7LO�VDPPHQOLJQLQJ�KDU�
NXQ�RPNULQJ�����DI�GH� IDVWDQVDWWH�XQGHUYLVHUH�Sn�$UNLWHNWVNROHQ� L�$DUKXV�PHG�PHUH�HQG�WL�nUV�
DQFLHQQLWHW��



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

7DEHO���
)DVWH�XQGHUYLVHUHV�IRUGHOLQJ�Sn�N�Q��DOGHU�RJ�DQFLHQQLWHW������
�
�
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$QFLHQQLWHW�

!������nU� �� �� �� ��

�.XQVWDNDGHPLHWV�$UNLWHNWVNROH�HU�LNNH�PHGWDJHW�GD�WDOOHQH�LNNH�IRUHOLJJHU�

�
�
'HQ� RPIDWWHQGH� EUXJ� DI� HNVWHUQH� XQGHUYLVHUH� LQGHE�UHU� EnGH� IRUGHOH� RJ� XOHPSHU� IRU� VNROHUQH��
)RUGHOHQH�NQ\WWHU�VLJ�L�K�M�JUDG�WLO�IOHNVLELOLWHWHQ�RJ�GH�XGHIUDNRPPHQGH�IDJOLJH�LPSXOVHU���RIWH�IUD�
SURIHVVLRQHOOH�GHVLJQHUH���VRP�VXSSOHPHQW�WLO�IDVWO�UHUVWDEHQV�XQGHUYLVQLQJVXGEXG��2PYHQGW�NDQ�
XOHPSHUQH�Y�UH�DW�GH�LNNH�IDVWDQVDWWH�O�UHUH�KDU�PHJHW�DUEHMGH�YHG�VLGHQ�DI��RJ�NXQ�L�EHJU�QVHW�
RPIDQJ� GHOWDJHU� L� VNROHUQHV� �YULJH� DNWLYLWHWHU�� 'HW� VLGVWH� LQGHE�UHU� GHOV� DW� DGPLQLVWUDWLYH� RJ�
XGYLNOLQJVP�VVLJH� RSJDYHU� Pn� IRUGHOHV� Sn� I�UUH� �� IDVWDQVDWWH� �� SHUVRQHU�� GHOV� DW� GHW� NDQ� Jn�
XGRYHU�VDPPHQK�QJHQ�PHOOHP�GH�IRUVNHOOLJH�HOHPHQWHU�DI�XGGDQQHOVHQ���
�
3n� VNROHUQH� YDU� GHU� UHW� IRUVNHOOLJH� YXUGHULQJHU� DI� IRUGHOH� RJ� XOHPSHU� YHG� GHQ� XGEUHGWH� EUXJ� DI�
J�VWH��RJ�WLPHO�UHUH���
�
3n�'DQPDUNV�'HVLJQVNROH�HU�DQWDOOHW�DI�WLPHO�UHUH�WUH�WLO� ILUH�JDQJH�Vn�VWRUW�VRP�DQWDOOHW�DI�IDVWH�
XQGHUYLVHUH���RJ�VW�UVWHGHOHQ�DI�XQGHUYLVQLQJHQ�YDUHWDJHV�DI�GLVVH��6NROHQ�KDU�WUDGLWLRQHOW�RSIDWWHW�

�
���,I�OJH�VHOYHYDOXHULQJVUDSSRUWHQ��HU�GHU�L�DOW����IDVWDQVDWWH�XQGHUYLVHUH�KHUDI�����Sn�IXOG�WLG�RJ����Sn�GHOWLG��'HW�

VDPOHGH�IDVWDQVDWWH�SHUVRQDOH� LQNOXVLY�Y�UNVWHGVDVVLVWHQWHU�PI��HU����IDVWDQVDWWH�Sn�IXOG�WLG�RJ����IDVWDQVDWWH�Sn�

GHOWLG��+HUWLO�NRPPHU�����WLPHO�UHUH��$OW�L�DOW�����DQVDWWH�



'HVLJQ� ���

HW� VWRUW� DQWDO� J�VWHO�UHUH� VRP� HQ� VW\UNH�� PHQ� PHQHU� QX� L� I�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� DW�
EDODQFHQ� HU� EOHYHW� IRU� VN�Y�� 3n� EHV�JHW� JDY� GH� VWXGHUHQGH� GHVXGHQ� XWU\N� IRU� VWRU� XWLOIUHGVKHG�
PHG�VDPDUEHMGHW�PHOOHP�GH�IDVWH�XQGHUYLVHUH�RJ�WLPHO�UHUQH���
�
3n�'HVLJQVNROHQ�L�.ROGLQJ�HU�GHU�NXQ����IDVWDQVDWWH�XQGHUYLVHUH��KHUDI�VHNV�IDJOHGHUH��VHW�L�IRUKROG�
WLO� HW� VDPOHW� DQWDO� XQGHUYLVHUH� Sn� L� DOW� FD�� �����+YRU� GHQ�PHUH� IDJUHWWHGH�GHO� DI�XQGHUYLVQLQJHQ�
RIWH�YDUHWDJHV�DI�J�VWHO�UHUH��VLJWHU�PDQ�HIWHU�DW�PHUH�IDVW�WLONQ\WWHGH�WLPHO�UHUH�KDU�����WLPHU�
nUOLJW�RJ�DW�GLVVH�XQGHUYLVHUH�LQGGUDJHV�L�XGGDQQHOVHQ�EODQGW�DQGHW�YLD�GHOWDJHOH�L�P�GHU��
�
3n� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� GHU� IXQJHUHU� VRP� HW� VDPOHW� DQV�WWHOVHVRPUnGH�� YDU� GH�
VWXGHUHQGH� JHQHUHOW� WLOIUHGVH� PHG� EUXJHQ� DI� HNVWHUQH� XQGHUYLVHUH� PHG� GHUHV� WLONQ\WQLQJ� WLO� GHW�
GHVLJQIDJOLJH�DUEHMGVPDUNHG���
�
3n� $UNLWHNWVNROHQ� L� $DUKXV� JDY� GH� DQVDWWH� XGWU\N� IRU� DW� GHU� YDU� EUXJ� IRU� IOHUH� XQGHUYLVHUH�PHG�
GHVLJQUHODWHUHW�HUIDULQJ��PHQ�DW�GHW� LQGHQIRU�GHVLJQRPUnGHW�JHQHUHOW�YDU�YDQVNHOLJW�DW� UHNUXWWHUH�
NYDOLILFHUHW�SHUVRQDOH� LV�U�Sn� OHNWRU��RJ�SURIHVVRUQLYHDX��$QWDOOHW�DI�HNVWHUQH�XQGHUYLVHUH�YDULHUHU�
PHJHW� LQGHQIRU� GH� IRUVNHOOLJH� VWXGLHHQKHGHU�� PHQ� Sn� VNROHQV� GHVLJQIDJOLJH� DIGHOLQJHU� KDU� GHU�
Y�UHW�WUDGLWLRQ�IRU�HQ�XGVWUDNW�EUXJ�DI�GHOWLGVDQVDWWH�XQGHUYLVHUH�PHG�HUKYHUYVWLONQ\WQLQJ����
�
3n� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP� KYRU� ���� DI� GHQ� VDPOHGH� XQGHUYLVQLQJ� YDUHWDJHV� DI�
WLPHO�UHUH�J�VWHO�UHUH��Vn�GH�VWXGHUHQGH�GHW�VRP�HQ�IRUGHO�DW�GHU�YDU�PDQJH�J�VWHO�UHUH��GHOV�
IRUGL�GH�XGI\OGWH�GH�IDJOLJH�KXOOHU�VRP�IDQGWHV� L� IRUKROG�WLO� IDVWO�UHUJUXSSHQ����GHOV�IRUGL�GH�RIWH�
YDU�EHGUH�WLO�DW�YXUGHUH�GH�VWXGHUHQGH���
�
'HW� DQEHIDOHV� DW� VNROHUQH� JHQHUHOW� PHG� XQGWDJHOVH� DI� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP�
SULRULWHUHU�DQV�WWHOVH�DI�IOHUH�IDVWH�XQGHUYLVHUH�K�MHUH�VnOHGHV�DW�VW�UVWHGHOHQ�DI�XQGHUYLVQLQJHQ�Sn�
DOOH�IDJRPUnGHU�QRUPDOW�YDUHWDJHV�DI�IDVWDQVDWWH�XQGHUYLVHUH��RJ�VnOHGHV�DW�EUXJHQ�DI�J�VWHO�UHUH�
DOHQH�KDU�NDUDNWHU�DI�DW�Y�UH�HW�Y�UGLIXOGW�VXSSOHPHQW��
�
8QGHUYLVHUQH�PDQJOHU� JHQHUHW� VHW� IRUPHOOH� S�GDJRJLVNH� NYDOLILNDWLRQHU� RJ�KDU� GHUIRU� L� K�M� JUDG�
EHKRY�IRU�S�GDJRJLVN�HIWHUXGGDQQHOVH��'H�KLGWLGLJH�HUIDULQJHU�PHG�DW�VHQGH�Q\H�XQGHUYLVHUH�Sn�
S�GDJRJLVNH�NXUVHU�KDU� LI�OJH�XQGHUYLVHUQH�Sn�'DQPDUNV�'HVLJQVNROH� LNNH�Y�UHW�HQW\GLJW�JRGH��
3n�GHQ�EDJJUXQG�KDU�PDQ�RYHUYHMHW�DW�ODYH�WLOUHWWHGH�S�GDJRJLVNH�NXUVHU�IRU�DOOH�XQGHUYLVHUQH��
�

�
���3n�KYHU�DI�GH�WR�IDJOLQLHU�HU�GHU�DQVDW�HQ�DIGHOLQJVOHGHU��HQ�IXOGWLGVO�UHU�RJ�HQ�Y�UNVWHGVDVVLVWHQW��'HUWLO�NRPPHU�

HQ�IXOGWLGVO�UHU�L�WHJQLQJ��NXQVW�NXOWXUKLVWRULH�RJ�'WS�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

'HW� DQEHIDOHV� DW� DOOH� XQGHUYLVHUH� Sn� GHVLJQXGGDQQHOVHUQH� VLNUHV� O�EHQGH� S�GDJRJLVN�
HIWHUXGGDQQHOVH� VDPW� DW� PDQ� YHG� IUHPWLGLJ� UHNUXWWHULQJ� SULRULWHUHU� DW� DQV�WWH� XQGHUYLVHUH� PHG�
S�GDJRJLVNH�NYDOLILNDWLRQHU��
�
�

������,QWHUQ�HYDOXHULQJ�
'HWWH�DIVQLW� IRNXVHUHU�Sn�GHQ�LQWHUQH�HYDOXHULQJ�RJ�GHUYHG�Sn�GHQ�NYDOLWHWVVLNULQJ�GHU�IRUHJnU�Sn�
VNROHUQH�� )RNXVSXQNWHUQH� YLO� GHUIRU� IRU� KYHU� DI� VNROHUQH� Y�UH� VS�UJVPnOHW� RP� HYDOXHULQJ� DI�
XGGDQQHOVHQ� VRP� KHOKHG�� HYDOXHULQJHU� DI� GHOH� DI� XGGDQQHOVHQ�� HYDOXHULQJ� DI� NXUVXVIRUO�E��
HYDOXHULQJ�DI�YHMOHGQLQJ�VDPW�KYLONH�DQGUH�LQLWLDWLYHU�GHU�HU�LJDQJVDW�YHG�XGGDQQHOVHQ�PHG�KHQEOLN�
Sn�HQ�NYDOLWHWVVLNULQJ�DI�GHQQH��
�

��������'DQPDUNV�'HVLJQVNROH��
,I�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� IUD� 'DQPDUNV� 'HVLJQVNROH� HU� GHU� LQGWLO� QX� LNNH� IRUHWDJHW�
HYDOXHULQJHU�DI�XGGDQQHOVHQ�VRP�KHOKHG��PHQ�DOHQH�DI�GHOH�DI�XGGDQQHOVHQ��,�����������IRUHWRJ�
&/8(��� HQ� XQGHUV�JHOVH� DI� GHQ� S�GDJRJLVNH� SUDNVLV� Sn� VNROHQ� RJ� GH� HQNHOWH� DIGHOLQJHU� KDU�
JHQQHPI�UW� HYDOXHULQJHU� DI� VHPHVWUH� RJ� VDPPHQK�QJHQ� PHOOHP� GLVVH� KYLONHW� KDU� GDQQHW�
EDJJUXQG� IRU� GHQ� YLGHUH� VWXGLHSODQO�JQLQJ�� 'LVVH� HYDOXHULQJHU� HU� GRJ� LI�OJH�
VHOYHYDOXHULQJVUDSSRUWHQ� LNNH� HQ� GHO� DI� HW� IRUPDOLVHUHW� RJ� V\VWHPDWLVN� LQWHUQW�
NYDOLWHWVVLNULQJVV\VWHP���
�
'H�HQNHOWH� NXUVXV��RJ�SURMHNWIRUO�E�HYDOXHUHV�EnGH�PXQGWOLJW�RJ�VNULIWOLJW�KYRU�GHQ�SnJ�OGHQGH�
XQGHUYLVHU�HU�DQVYDUOLJ� IRU�HYDOXHULQJHUQHV�JHQQHPI�UVHO��6YDUHQH�LQGVDPOHV�DI� ODERUDWRULHOHGHUQH�
HOOHU� Sn� LQVWLWXWNRQWRUHUQH�� 'HW� IUHPK�YHV� L� VHOYHYDOXHULQJVUDSSRUWHQ� DW� UHVXOWDWHUQH� GDQQHU�
JUXQGODJ�IRU�HYHQWXHOOH��QGULQJHU� L�GHW�Q�VWH�VWXGLHnUV�NXUVHU�RJ�SURMHNWHU��'RJ�SnSHJHV�GHW�DW�
GLVVH� LNNH�KDU� HQ� IRUPDOLVHUHW� IRUP� VRP� I�OJHV�DI� DOOH� LQVWLWXWWHU��'HW� YDU�GH� VWXGHUHQGHV� LQGWU\N�
YHG�EHV�JHW�DW�GHW�NQHE�PHG�WLOEDJHPHOGLQJHUQH�RJ�RSI�OJQLQJHQ�Sn�HYDOXHULQJHUQH��
��
(YDOXHULQJVJUXSSHQ�YXUGHUHU�DW�GHU�J�UHV�PHJHW�IRU�DW�NYDOLWHWVVLNUH�XGGDQQHOVHQ��PHQ�GHU�V\QHV�
DW� Y�UH� EHKRY� IRU� DW� In� GLVVH� NYDOLWHWVVLNULQJVUHGVNDEHU� IRUPDOLVHUHW� VnOHGHV� DW� HYDOXHULQJHUQHV�
HQVDUWHWKHG�� JHQQHPI�UVOHQ� DI� HYDOXHULQJHUQH� VDPW� RSI�OJQLQJHQ� Sn� GLVVH� VLNUHV�� +HUYHG� J�UHV�
HYDOXHULQJHUQH�WLO�RSHUDWLRQHOOH�NYDOLWHWVVLNULQJVUHGVNDEHU��
�

�
���'DQPDUNV�/�UHUK�MVNROHV�HYDOXHULQJVHQKHG�



'HVLJQ� ���

'HW�DQEHIDOHV�GHUIRU�DW�'DQPDUNV�'HVLJQVNROH��SULRULWHUHU�RSJDYHQ�PHG�DW�IRUPDOLVHUH�GHQ�LQWHUQH�
NYDOLWHWVVLNULQJ�DI�XGGDQQHOVHQ��
�

��������'HVLJQVNROHQ�L�.ROGLQJ��
'HU� KDU� LNNH� Y�UHW� IRUHWDJHW� HYDOXHULQJHU� DI� XGGDQQHOVHQ� VRP� KHOKHG�� PHQ� NXQ� DI� GHOH� DI�
XGGDQQHOVHQ��6nOHGHV�HU�JUXQGXGGDQQHOVHQ�EOHYHW�HYDOXHUHW� L������� LQVWLWXWRYHUE\JQLQJHQ�L������
RJ� KYHUW� nU� HYDOXHUHV� XGGDQQHOVHQV� VNHPDSULQFLSSHU� RJ� IDJRPUnGHUQHV� VNHPDSODQHU� Sn� HW� WR�
GDJHV�XGGDQQHOVHVP�GH���
�
$I�HNVHPSOHU�Sn�DW�GLVVH�HYDOXHULQJHU�KDU�KDIW�EHW\GQLQJ�IRU�XGGDQQHOVHQ�NDQ�Q�YQHV�I�OJHQGH��

• DW�JUXQGXGGDQQHOVHQ�EOHY�XGYLGHW�WLO�DW�RPIDWWH�HW�nU��
• DW�GHU�NRP�IRNXV�Sn�RYHUJDQJVSUREOHPHU�PHOOHP����RJ����GHOHQ�Sn�IDJRPUnGHXGGDQQHOVHQ���
• RJ�DW�GHU�nUOLJW� UHYLGHUHV�VNHPDSULQFLSSHU�RJ�VNHPDHU�Sn�EDJJUXQG�DI�GLVNXVVLRQHQ�Sn�GHW�nUOLJH�
XGGDQQHOVHVP�GH��
� �
,I�OJH�VHOYHYDOXHULQJVUDSSRUWHQ�DIVOXWWHV�DOOH�SURMHNWHU�PHG�HQ�JHQQHPJDQJ�KYRU�HQ�HYDOXHULQJ�DI�
IRUO�EHW� LQGJnU��9HG�HYDOXHULQJ�DI� IRUO�EHW� LQGJnU�HQGYLGHUH�HQ�HYDOXHULQJ�DI� YHMOHGQLQJHQ�DI�GH�
VWXGHUHQGH�� )RUPHQ� Sn� GHQQH� HYDOXHULQJ� EHVWHPPHV� LQGLYLGXHOW� DI� IDJRPUnGHUQH� RJ�
JHQQHPI�UVOHQ� HU� IDJOHGHUQHV� DQVYDU�� 3n� EHV�JHW� YDU� GH� VWXGHUHQGH� JHQHUHOW� WLOIUHGVH� PHG�
HYDOXHULQJVSURFHGXUHUQH��PHQ�GH�HIWHUO\VWH�PXOLJKHGHQ�IRU�DW�HYDOXHUH�XQGHUYLVHUQH���
�
'HW� HU� HYDOXHULQJVJUXSSHQV� RYHURUGQHGH� LQGWU\N� DW� 'HVLJQVNROHQ� L� .ROGLQJ� DUEHMGHU� DNWLYW� PHG�
IRUVNHOOLJH� NYDOLWHWVVLNULQJVUHGVNDEHU�� PHQ� DW� GHU� HU� EHKRY� IRU� DW� IRUPHQ� Sn�
SURMHNW�NXUVXVHYDOXHULQJHUQH� IRUPDOLVHUHV�� 9HG� HQ� IRUPDOLVHULQJ� YLO� HYDOXHULQJHUQH� DI� GH� HQNHOWH�
SURMHNWHU�NXUVXVIRUO�E� NXQQH� LQGJn� VRP�RSHUDWLRQHOOH� UHGVNDEHU� L� GHQ� VDPOHGH�NYDOLWHWVVLNULQJ�DI�
XGGDQQHOVHQ��6DPWLGLJ�YLO�HQ�IRUPDOLVHULQJ�VLNUH�DW�DOOH�UHOHYDQWH�HPQHU�¥�KHUXQGHU�XQGHUYLVHUQHV�
IDJOLJH�RJ�S�GDJRJLVNH�NRPSHWHQFHU�¥�LQGGUDJHV�L�GHQ�HQNHOWH�SURMHNW�NXUVXVHYDOXHULQJ��
�
'HW�DQEHIDOHV�DW�'HVLJQVNROHQ� L�.ROGLQJ�IRUWV�WWHU�VLW�DUEHMGHW�PHG�DW�IRUPDOLVHUH�HYDOXHULQJHUQH�
DI�GH�HQNHOWH�SURMHNWHU�RJ�NXUVXVIRUO�E��
�

��������$UNLWHNWVNROHQ�L�$DUKXV��
$UNLWHNWVNROHQ� L� $DUKXV� KDU� LNNH� LJDQJVDW� HYDOXHULQJHU� DI� XGGDQQHOVHQ� VRP�KHOKHG��PHQ� L� �����
EOHY� GHU� XGDUEHMGHW� HQ� XGGDQQHOVHVHYDOXHULQJ� DI� GHW� GDY�UHQGH� (YDOXHULQJVFHQWHU� PHG�
.XOWXUPLQLVWHULHW�VRP�RSGUDJVJLYHU���



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

)RUVNHOOLJH� GHOH� DI� XGGDQQHOVHQ� HYDOXHUHV� HQ� WLO� WR� JDQJH� nUOLJW� DI� XQGHUYLVHUQH� Sn� DIKROGWH�
XGGDQQHOVHVVHPLQDUHU��'LVVH�VHPLQDUHU�KDU�EODQGW�DQGHW�XGP�QWHW�VLJ�L��
�

• HQ�Q\�XQGHUYLVQLQJVVWUXNWXU�Sn�I�UVWH�GHO��
• Q\�VWXGLHRUGQLQJ��
• Q\H�UDPPHEHVWHPPHOVHU�P�P���
�
/LJHOHGHV�IRUHWDJHV�GHU�HQ�VnNDOGW�nUVHYDOXHULQJ�EODQGW�GH�VWXGHUHQGH�GHU�IRNXVHUHU�Sn�IRUVNHOOLJH�
GHOH� DI� XGGDQQHOVHQ�� cUVHYDOXHULQJHQ� EHVWnU� DI� WR� GHOH�� HQ� VNULIWOLJ� VS�UJHVNHPDXQGHUV�JHOVH�
KYRUIUD� GHU� XGDUEHMGHV� HW� UHVXPH�GHU� GDQQHU� JUXQGODJ� IRU�GHQ�DQGHQ�GHO�RJ�GHQ�HIWHUI�OJHQGH�
HYDOXHULQJVGHEDW� Sn� VWXGLHHQKHGHUQH�� 6WXGLHQ�YQHW� PRGWDJHU� UHVXPpHW� DI�
VS�UJHVNHPDXQGHUV�JHOVHQ� VDPW� DI� HYDOXHULQJVGHEDWWHQ� GHU� VnOHGHV� VDPPHQIDWWHV� L� HQ� VNULIWOLJ�
UHGHJ�UHOVH�� cUVHYDOXHULQJHQ� EUXJHV� DI� VWXGLHHQKHGHUQH� WLO� HQ� O�EHQGH� MXVWHULQJ� RJ� XGYLNOLQJ� DI�
GHW�IDJOLJH�LQGKROG�RJ�YHMOHGHUIRUPHQ��
�
+HUXGRYHU� HU� GHU� Sn� $UNLWHNWVNROHQ� L� $DUKXV� LJDQJVDW� O�EHQGH� HYDOXHULQJHU� DI� DQGUH� GHOH� DI�
XGGDQQHOVHQ� KYLONHW� HU� XGP�QWHW� L� HW� EHG�PPHOVHVXGYDOJ� GHU� nUOLJW� HYDOXHUHU� GHQ� IDJOLJH�
EHG�PPHOVH�DI�I�UVWH�GHO��HW�nUOLJW�HYDOXHULQJVP�GH�YHGU�UHQGH�XQGHUYLVQLQJHQ�Sn�I�UVWH�GHO�VDPW�
HQ�nUOLJ�HYDOXHULQJ�DI�DIJDQJVSURMHNWHUQHV�QLYHDX��
�
'H�HQNHOWH�NXUVHU�HYDOXHUHV�EnGH�PXQGWOLJW�RJ�VNULIWOLJW��'HQ�VNULIWOLJH�HYDOXHULQJ�KDU� IRUP�DI�HQ�
VS�UJHVNHPDXQGHUV�JHOVH� GHU� GDQQHU� XGJDQJVSXQNW� IRU� GHQ� PXQGWOLJH� HYDOXHULQJ� PHOOHP�
VWXGHUHQGH� RJ� GHQ� HQNHOWH� XQGHUYLVHU�� 'HU� JLYHV� IHHG�EDFN� WLO� VWXGLHQ�YQHW� RP� HYDOXHULQJV�
UHVXOWDW��.XUVXVHYDOXHULQJHUQH�I�UHU�RIWHVW�WLO�MXVWHULQJHU�DI�LQGKROGHW�DI�NXUVHW��
�
(YDOXHULQJHQ� DI� YHMOHGQLQJHQ� VNHU� L� IRUELQGHOVH� PHG� EnGH� nUVHYDOXHULQJHQ�� NXUVXVHYDOXHULQJHUQH�
VDPW� O�EHQGH�YHG�GH�XJHQWOLJH�KROG��RJ�DIGHOLQJVP�GHU��'HWWH�KDU�EODQGW�DQGHW�JLYHW�DQOHGQLQJ�
WLO�HQ�PHUH�IDVW�YHMOHGQLQJVSURFHGXUH�Sn�QRJOH�VWXGLHDIGHOLQJHU��
�
'HQ�JHQHUHOOH�YXUGHULQJ� L� VHOYHYDOXHULQJVUDSSRUWHQ�DI� �SURFHGXUHQ�IRU� LQWHUQ�NYDOLWHWVVLNULQJ�HU�DW�
GHQ�ELGUDJHU�WLO�IDVWKROGHOVHQ�DI�HW�NULWLVN�EOLN�Sn�XQGHUYLVQLQJHQV�NYDOLWHW��'HW�SnSHJHV�OLJHOHGHV�DW�
HYDOXHULQJVSURFHGXUHQ� OLGHU� DI� GHQ� VYDJKHG� DW� EHVYDUHOVHVSURFHQWHUQH� VYLQJHU� PHOOHP� ����� WLO�
����Sn�IRUVNHOOLJH�VWXGLHHQKHGHU�KYLONHW�XGKXOHU�Y�UGLHQ�DI�VS�UJHVNHPD�PHWRGHQ��'HUIRU�HU�GHU�
LJDQJVDW�HW�VDPDUEHMGH�PHG�'DQVN�(UKYHUYVS�GDJRJLVN�/�UHUXGGDQQHOVH��'(/��PHG�GHW�IRUPnO�DW�
UHYLGHUH� VS�UJHVNHPDHUQHV� LQGKROG�PHG� KHQEOLN� Sn� HQ� �JQLQJ� DI� VYDUSURFHQWHQ�� 'H� VWXGHUHQGH�
JDY�YHG�EHV�JHW�XGWU\N�IRU�DW�HYDOXHULQJVSURFHGXUHUQH�IXQJHUHGH�WLOIUHGVVWLOOHQGH���
�



'HVLJQ� ���

'HW� HU� HYDOXHULQJVJUXSSHQV� LQGWU\N� DW� GHQ� LQWHUQH� NYDOLWHWVVLNULQJ� DI� XGGDQQHOVHQ� IXQJHUHU�
WLOIUHGVVWLOOHQGH�� RJ� IRU� VWXGLHQ�YQHW� XGJ�U� HW� WLOIUHGVVWLOOHQGH� RJ� IXQNWLRQHOW�
NYDOLWHWVVLNULQJVUHGVNDE��
�

��������.XQVWDNDGHPLHWV�$UNLWHNWVNROH��
.XQVWDNDGHPLHWV�$UNLWHNWVNROH�KDU� LNNH� LJDQJVDW�HYDOXHULQJHU�DI�XGGDQQHOVHQ�VRP�KHOKHG��PHQ� L�
����� EOHY� GHU� XGDUEHMGHW� HQ� XGGDQQHOVHVHYDOXHULQJ� DI� GHW� GDY�UHQGH� (YDOXHULQJVFHQWHU� IRU� GH�
9LGHUHJnHQGH�8GGDQQHOVHU�PHG�.XOWXUPLQLVWHULHW�VRP�RSGUDJVJLYHU�KYLONHW�EODQGW�DQGHW�ELGURJ�WLO�
GHQ�RPIDWWHQGH�RPVWUXNWXUHULQJ�DI�XGGDQQHOVHQ�L��������
�
'HU� HU� LNNH� JHQQHPI�UW� HJHQWOLJH� HYDOXHULQJHU� DI� GHOH� DI� XGGDQQHOVHQ�� PHQ� GHW� IUHPK�YHV� L�
VHOYHYDOXHULQJVUDSSRUWHQ�DW�GHU�KDU�Y�UHW�WR�GHEDWGDJH�PHG�KHQKROGVYLV�I�UVWH�RJ�DQGHQ�GHO��DI�
XGGDQQHOVHQ�VRP�HPQHU���
�
,I�OJH� VHOYHYDOXHULQJVUDSSRUWHQ�HYDOXHUHV�GH�HQNHOWH�NXUVHU�GRJ� O�EHQGH�KYLONHW�HU�VWXGLHQ�YQHWV�
DQVYDU�� 'HWWH� IRUHJnU� VRP� VS�UJHVNHPDXQGHUV�JHOVHU� KYRU� VS�UJHVNHPDHUQH� VHQGHV� KMHP� WLO� GH�
VWXGHUHQGH�� +YHU� VWXGHUHQGH� PRGWDJHU� WR� VNHPDHU�� pW� YHGU�UHQGH� GHW� HQNHOWH� NXUVXV� RJ� pW�
YHGU�UHQGH� GHQ� VWXGHUHQGHV� DIGHOLQJ�� 3n� EHV�JHW� IRUNODUHGH� GH� DQVDWWH� DW�
VS�UJHVNHPDXQGHUV�JHOVHQV�VYDUSURFHQW�YDU�PHJHW�OLOOH��RJ�DW�GHW�RIWHVW�YDU�GH�Q\HVWH�VWXGHUHQGH�
GHU� YDU� DNWLYH�Sn�GHWWH�RPUnGH��'HULPRG�YDU�GHU�HQ� WHQGHQV� WLO� DW�GH��OGUH� VWXGHUHQGH�VNLIWHGH�
VWXGLHDIGHOLQJ�KYLV� GH� YDU� IRU�XWLOIUHGVH�PHG�GHQ�SnJ�OGHQGH�XQGHUYLVQLQJ��9HG�P�GHW�PHG�GH�
VWXGHUHQGH�IUHPNRP�GHW�V\QVSXQNW�DW�GH�KDYGH�HW�PHJHW�ULQJH�NHQGVNDE�WLO�VS�UJHVNHPDHUQH�RJ�
LNNH�PLQGVW�IRUPnOHW�PHG�GLVVH���
�
'H�VWXGHUHQGH�SnSHJHGH�HQGYLGHUH�DW�GHU�LNNH�IRUHJLN�UHJHOP�VVLJH�HYDOXHULQJHU�DI�GH�IRUVNHOOLJH�
NXUVHU��2J�YHG�P�GHW�PHG�GH�DQVDWWH�YDU�GHU�HQ�GHO�XVLNNHUKHG�RP�HYDOXHULQJVSURFHGXUHQ�KYRU�
GH�SnSHJHGH�DW�GH�LNNH�Vn�UHVXOWDWHUQH�DI�HYDOXHULQJHUQH�KYRUIRU�GH�L�VWHGHW�IRUHWUDN�GHQ�GDJOLJH�
VDPWDOH�VRP�HQ�PXQGWOLJ�HYDOXHULQJ�DI�NXUVHUQH���
�
$I� DQGUH� LQLWLDWLYHU� PHG� KHQEOLN� Sn� LQWHUQ� NYDOLWHWVXGYLNOLQJ� KDU� � .XQVWDNDGHPLHWV� $UNLWHNWVNROH�
JHQQHPI�UW�LQWHUQH�S�GDJRJLVNH�VHPLQDULHU�IRU�XQGHUYLVHUQH�KYLONHW�HU�SODQODJW�WLO�DW�IRUWV�WWH���
�
'HW� HU� HYDOXHULQJVJUXSSHQV� YXUGHULQJ� DW� GHQ� LQWHUQH� NYDOLWHWVVLNULQJ� DI� XGGDQQHOVHQ� Sn�
.XQVWDNDGHPLHWV�$UNLWHNWVNROH� IRUHJnU� IRU�XVWUXNWXUHUHW��RJ�DW�GHU�HU�EHKRY�IRU�DW�GHU�VWUDPPHV�
RS�Sn�HYDOXHULQJVSURFHGXUHQ���
�



��� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

'HW� DQEHIDOHV� DW� GHU� VNHU� HQ� RSVWUDPQLQJ� DI� HYDOXHULQJVSURFHGXUHQ�� I�HNV�� YHG� DW�
VS�UJHVNHPDHUQH� XGI\OGHV� L� IRUELQGHOVH� PHG� XQGHUYLVQLQJHQ�� RJ� YHG� DW� GHW� VLNUHV� DW� GHQ�
IUHPNRPQH�NULWLN�I�OJHV�RS��
��

��������*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�
*UXQGHW� VNROHQV� DOGHU� HU� GHU� Sn� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP� LNNH� JHQQHPI�UW� HQ�
HYDOXHULQJ�DI�XGGDQQHOVHQ�VRP�KHOKHG�RJ�OLJHOHGHV�HU�GHU�LNNH�JHQQHPI�UW�HYDOXHULQJHU�DI�GHOH�DI�
XGGDQQHOVHQ��
�
,I�OJH� VHOYHYDOXHULQJVUDSSRUWHQ� EOLYHU� KYHUW� DIVOXWWHGH� XQGHUYLVQLQJVPRGXO� HYDOXHUHW� DI� GH�
VWXGHUHQGH��GHQ�DQVYDUOLJH�XQGHUYLVHU� VDPW�DI� DIGHOLQJVOHGHUHQ�� (IWHUI�OJHQGH�EOLYHU� UHVXOWDWHW� DI�
HYDOXHULQJHUQH�GU�IWHW�Sn�HW�VWXGLHUnGVP�GH�VDPW�HW�O�UHUP�GH��(YDOXHULQJHUQH�KDU�EODQGW�DQGHW�
PHGI�UW� MXVWHULQJHU� L� IRUKROG� WLO� SODQO�JQLQJHQ� DI� XGGDQQHOVHQ�� 'HW� RSO\VHV� LNNH� L�
VHOYHYDOXHULQJVUDSSRUWHQ� KYLONHQ� IRUP� HYDOXHULQJHUQH� KDU� RJ� GHU� JLYHV� LNNH� HQ� YXUGHULQJ� DI�
HIIHNWHQ�DI�GLVVH���
�
(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� VNROHQ� IRUWV�WWHU� VLW� DUEHMGH� PHG� DW� XGYLNOH� VLQH�
HYDOXHULQJVSURFHGXUHU��RJ�KHUXQGHU�VLNUHU�DW�GH�VWXGHUHQGH�KDU�PXOLJKHG�IRU�DW�IUHPNRPPH�PHG�
NULWLN�RJ�L�ULPHOLJ�JUDG�NDQ�IRUYHQWH�DW�GHU�I�OJHV�RS�Sn�GHQQH��
�
�

������$UEHMGVPDUNHGHW�RJ�HUKYHUYVOLYHW���
,� IRUELQGHOVH� PHG� HYDOXHULQJHQ� HU� GHU� XGDUEHMGHW� HQ� DUEHMGVPDUNHGVXQGHUV�JHOVH�� 'HQ� HU�
XGDUEHMGHW�VnOHGHV�DW�'DQPDUNV�6WDWLVWLN�KDU�IRUHWDJHW�HQ�U�NNH�N�UVOHU�Sn�&35�QXPUH�IUD�GH�ILUH�
VNROHUV�GLPLWWHQGHU� IUD�nUHQH������WLO������PHG�IRNXV�Sn�DUEHMGVPDUNHGVWLOK�UVIRUKROG�KHUXQGHU�
DUEHMGVO�VKHG��EUDQFKHWLOK�UVIRUKROG�P�P��,�GH�I�OJHQGH�WUH�WDEHOOHU�VDPPHQIDWWHV�HQ�U�NNH�DI�GH�
YLJWLJVWH� GDWD� YHGU�UHQGH� GLPLWWHQGHUQH� PHG� KHQV\Q� WLO� DUEHMGVO�VKHG�� VRFLR�NRQRPLVN�
VDPPHQV�WQLQJ�VDPW�EUDQFKHIRUGHOLQJ����
�



'HVLJQ� ���

7DEHO���
$UEHMGVO�VKHG�L������IRU�GLPLWWHQGHU�IUD�����������IRUGHOW�Sn�LQVWLWXWLRQHU�RJ�DIGHOLQJHU�
�
� cUJDQJHQH����������PnOW�L������

'HVLJQVNROHQ�L�.ROGLQJ�� �

9LVXHO�.RPPXQLNDWLRQ� �����

,QGXVWULHO�'HVLJQ� �����

8QLND� �����

'DQPDUNV�'HVLJQVNROH�� �

,QGXVWULHO�'HVLJQ� �����

.RPPXQLNDWLRQ� �����

5XP� �����

8QLND� �����

$UNLWHNWVNROHQ�L�$DUKXV�� �

'HVLJQ� �����

.XQVWDNDGHPLHWV�$UNLWHNWVNROH� �

'HVLJQ� �����

�YULJH�DIGHOLQJHU� ����

7RWDOW� �����
7RWDOW�HNVNO��.XQVWDNDGHPLHWV�$UNLWHNWVNROH��
�YULJH�DIGHOLQJHU� ����

1RWH����$UEHMGVO�VKHG�HU�L�WDEHOOHQ�GHILQHUHW�VRP�DUEHMGVO�VKHG�L�PLQGVW�KDOYGHOHQ�DI�������

1RWH����6H�$SSHQGLNV�(�YHGU�UHQGH�GH�DEVROXWWH�WDO�VDPW�UHVXOWDWHUQH�IRU�KKY�������RJ������

�
�
7DEHO���YLVHU�DUEHMGVO�VKHGHQ�L������IRU�VDPWOLJH�GLPLWWHQGHU�IUD�nUJDQJHQH������������RJ������
IRUGHOW�Sn� VNROHU�RJ�DIGHOLQJHU�� 6RP�GHW� IUHPJnU�HU�GHU� WDOH�RP�V�UGHOHV�K�MH�DUEHMGVO�VKHGVWDO�
IRU�KHOH�RPUnGHW��$I�QHGHUVWH�U�NNH�IUHPJnU�GHW�DW�����DI�GLPLWWHQGHUQH�IUD�DOOH�WUH�nUJDQJH�YDU�
DUEHMGVO�VH�L�������6HOYRP�VSUHGQLQJHQ�Sn�VNROHU�RJ�DIGHOLQJHU�HU�PHJHW�VWRU��NDQ�GHW�NRQVWDWHUHV�
DW� GHU� JHQHUHOW� HU� WDOH� RP� HW� VWRUW� DUEHMGVO�VKHGVSUREOHP��$UEHMGVO�VKHGVWDOOHQH� VYLQJHU� VnOHGHV�
IUD� ����Sn� .RPPXQLNDWLRQ� Sn�'DQPDUNV�'HVLJQVNROH� RJ� WLO� ����Sn�8QLND� RJVn� Sn�'DQPDUNV�
'HVLJQVNROH��
�
0DQ�VNDO�GRJ�Y�UH�RSP�UNVRP�Sn�DW�GHU�HU�WDOH�RP�HQ�VWDWXV�IRU�GH�Q\XGGDQQHGH�GLPLWWHQGHU��
RJ� PDQ� Pn� IRUPRGH� DW� DUEHMGVO�VKHGVDQGHOHQ� YLO� Y�UH� IDOGHQGH� RJ� EHVN�IWLJHOVHVDQGHOHQ�
VWLJHQGH�RYHU�WLG��PHQ�GHW�NDQ�GLVVH�WDO�LNNH�ELGUDJH�WLO�EHO\VQLQJHQ�DI��
�



���� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

� $I��YULJH�SRLQWHU�NDQ�IUHPK�YHV�I�OJHQGH��

• $UNLWHNWHU�PHG�DIJDQJ� L�GHVLJQ�KDU�HQ�DUEHMGVO�VKHG�XDQVHW� VNROH�Sn� VDPPH�QLYHDX��GHW�YLO� VLJH�
�������� PHQV� RSGHOLQJHQ� Sn� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� YLVHU� DW� GLPLWWHQGHU� IUD�

GHVLJQDIGHOLQJHQ�KDU�HQ�PDUNDQW�K�MHUH�DUEHMGVO�VKHG�������HQG�GH��YULJH�DUNLWHNWHU��������

• $W� 8QLND�DIGHOLQJHUQH� Sn� EHJJH� GHVLJQVNROHU� KDU� V�UOLJW� K�M� DUEHMGVO�VKHG� Sn� KKY�� ���� Sn�

'DQPDUNV�'HVLJQVNROH�RJ�����Sn�'HVLJQVNROHQ�L�.ROGLQJ��

• $W�DIGHOLQJHUQH�IRU�,QGXVWULHO�'HVLJQ�Sn�GHQ�HQH�VLGH�KDU�HQ�PHJHW�K�M�DUEHMGVO�VKHG�L�IRUKROG�WLO�
KYDG�PDQ�NXQQH�IRUYHQWH�VRP�I�OJH�DI�RPUnGHWV�HUKYHUYVP�VVLJH�VLJWH��PHQ�Sn�GHQ�DQGHQ�VLGH�

OLJJHU�Sn�WR�IRUVNHOOLJH�QLYHDXHU�PHG�KHQV\Q�WLO�DUEHMGVO�VKHG��)UD�����Sn�'HVLJQVNROHQ�L�.ROGLQJ�

WLO�����Sn�'DQPDUNV�'HVLJQVNROH��

• $W� GHU� HU� EHW\GHOLJH� IRUVNHOOH� DIGHOLQJHUQH� LPHOOHP�PHG� KHQV\Q� WLO� DUEHMGVO�VKHG� Sn� GH� HQNHOWH�
XGGDQQHOVHVLQVWLWXWLRQHU�� 3n� 'HVLJQVNROHQ� L� .ROGLQJ� IUD� ���� WLO� ����� PHQ� LV�U� Sn� 'DQPDUNV�

'HVLJQVNROH�IUD�����WLO�������

• $W� NRPPXQLNDWLRQVDIGHOLQJHQ� KDU� K�MHUH� DUEHMGVO�VKHG� HQG� ,QGXVWULHO� 'HVLJQ� Sn� 'HVLJQVNROHQ� L�
.ROGLQJ��PHQV�GHW�PRGVDWWH�J�U�VLJ�J�OGHQGH�Sn�'DQPDUNV�'HVLJQVNROH������
�
�



'HVLJQ� ����

7DEHO����
6RFLR�NRQRPLVN�RYHUVLJW�L������EDVHUHW�Sn�GLPLWWHQGnUJDQJHQH���������
2SJMRUW�L����WDOOHQH�L�SDUHQWHV�HU�DQJLYHW�L�DEVROXWWH�WDO��
��

� 6HOYVW�QGLJH� /�QPRGWDJHUH� $UEHMGVO�VH� $QGUH� ,�DOW�

�
� +�MHVWH�

QLYHDXHU��
�YULJH� � ,QNO��XRSO\VW� �

'HVLJQVNROHQ�L��
.ROGLQJ�� � � � � � �

9LVXHO�.RPPXQLNDWLRQ� �� ��� ��� ��� �� ���������

,QGXVWULHO�'HVLJQ� ��� �� ��� ��� ��� ���������

8QLND� �� �� ��� ��� ��� ���������
'DQPDUNV��
'HVLJQVNROH�� � � � � � �

,QGXVWULHO�'HVLJQ� ��� �� ��� ��� �� ���������

.RPPXQLNDWLRQ� ��� �� ��� ��� ��� ���������

5XP� ��� �� ��� ��� ��� ���������

8QLND� �� �� ��� ��� ��� ���������
$UNLWHNWVNROHQ�L�
$DUKXV��� � � � � � �

'HVLJQ�,� �� ��� ��� ��� �� ���������
.XQVWDNDGHPLHWV�
$UNLWHNWVNROH��� � � � � � �

'HVLJQ� ��� ��� �� ��� �� ���������

�YULJH�DIGHOLQJHU� �� ��� �� ��� ��� ����������

7RWDOW� ��� ��� ��� ��� ��� ����������
7RWDOW� HNVNO�� .XQVW�
DNDGHPLHWV�$UNLWHNW�
VNROH����YULJH�DIG��� ��� ��� ��� ��� ��� ����������

1RWH����1LYHDXHW�UHIHUHUHU�WLO�'DQPDUNV�6WDWLVWLNV�VRFLR�NRQRPLVNH�NRGHU�����RJ������'YV��O�QPRGWDJHUH�GHU�HQWHQ�

HU�WRSOHGHUH�HOOHU�KDU�HQ�DNDGHPLVN�VWLOOLQJ��

�
�



���� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

6DPPHQIDWWHQGH�NDQ�GHW�NRQVWDWHUHV�DW�VNROHUQHV�EHVN�IWLJHOVHVSURILO�HU�PHJHW�IRUVNHOOLJH��

• *UXSSHQ�DI�Q\XGGDQQHGH�GLPLWWHQGHU�IUD�9LVXHO�.RPPXQLNDWLRQ�Sn�'HVLJQVNROHQ�L�.ROGLQJ�KDU�HQ�
UHODWLY� VWRU� DQGHO� O�QPRGWDJHUH� L� EHVN�IWLJHOVH�� RJ� HU� GHQ� JUXSSH� IUD� GHVLJQVNROHUQH�PHG� GHQ�

VW�UVWH� DQGHO� O�QPRGWDJHUH� Sn� GH� K�MHVWH� QLYHDXHU�� $UEHMGVO�VKHGHQ� HU� VRP� JHQQHPVQLWWHW� IRU�

KHOH�GHVLJQRPUnGHW��

• *UXSSHQ�DI�Q\XGGDQQHGH�GLPLWWHQGHU� IUD� ,QGXVWULHO�'HVLJQ�Sn�'HVLJQVNROHQ� L�.ROGLQJ�KDU�V�UOLJW�
PDQJH� O�QPRGWDJHUH� L� EHVN�IWLJHOVH�� GRJ� LQJHQ� Sn� GH� K�MHVWH� QLYHDXHU�� $UEHMGVO�VKHGHQ� HU�

XQGHU�JHQQHPVQLWWHW�IRU�RPUnGHW��PHQV�JUXSSHQ�XGHQIRU�DUEHMGVPDUNHGHW�HU�UHODWLY�VWRU��

• *UXSSHQ� DI� Q\XGGDQQHGH�GLPLWWHQGHU� IUD�8QLND� Sn�'HVLJQVNROHQ� L� .ROGLQJ�KDU� HQ� V�UGHOHV� VWRU�
DQGHO� VRP� HQWHQ� HU� DUEHMGVO�VH� HOOHU� EHILQGHU� VLJ� XGHQIRU� DUEHMGVPDUNHGHW�� $I� GHP� GHU� HU� L�

EHVN�IWLJHOVH�HU�GHU�HQ�VWRU�RYHUY�JW�DI��YULJH�O�QPRGWDJHUH��

• *UXSSHQ� DI� Q\XGGDQQHGH� GLPLWWHQGHU� IUD� ,QGXVWULHO� 'HVLJQ� Sn� 'DQPDUNV� 'HVLJQVNROH� KDU� HQ�
PHJHW�VWRU�JUXSSH�DUEHMGVO�VH�Sn�KDOYGHOHQ�DI�VDPWOLJH�GLPLWWHQGHU��PHQ�KDU�RJVn�HQ�UHODWLY�VWRU�

JUXSSH�DI�VHOYVW�QGLJH��

• *UXSSHQ� DI� Q\XGGDQQHGH� GLPLWWHQGHU� IUD� .RPPXQLNDWLRQ� � Sn� 'DQPDUNV� 'HVLJQVNROH� HU� GHQ�
JUXSSH� PHG� GHQ� VW�UVWH� DQGHO� VHOYVW�QGLJH�� +YHU� IMHUGH� DI� GLVVH� GLPLWWHQGHU� HU� VnOHGHV�

VHOYVW�QGLJ��PHQV�NQDSW�KDOYGHOHQ�HU�O�QPRGWDJHUH��

• *UXSSHQ�DI�Q\XGGDQQHGH�GLPLWWHQGHU�IUD�5XP�Sn�'DQPDUNV�'HVLJQVNROH�KDU�HQ�PHJHW�VWRU�DQGHO�
GHU� HQWHQ� HU� DUEHMGVO�VH� HOOHU� EHILQGHU� VLJ� XGHQIRU� DUEHMGVPDUNHGHW�� %ODQGW� GH� EHVN�IWLJHGH� HU�

IRUGHOLQJHQ�QRJHQOXQGH�VRP�JHQQHPVQLWWHW�IRU�KHOH�RPUnGHW��

• *UXSSHQ�DI�Q\XGGDQQHGH�GLPLWWHQGHU�IUD�8QLND�Sn�'DQPDUNV�'HVLJQVNROH�KDU�GRJ�UHNRUGHQ�PHG�
KHQV\Q� WLO�GLPLWWHQGHU�GHU�HU�DUEHMGVO�VH�HOOHU�EHILQGHU� VLJ�XGHQIRU�DUEHMGVPDUNHGHW�� ,NNH�PLQGUH�

HQG�WUH�XG�DI�ILUH�HU�XGHQ�EHVN�IWLJHOVH���

• *UXSSHQ� DI� Q\XGGDQQHGH�GLPLWWHQGHU� IUD�$UNLWHNWVNROHQ� L�$DUKXV�DGVNLOOHU� VLJ� IUD�JHQQHPVQLWWHW�
YHG� DW� UHODWLYW� In� HU� VHOYVW�QGLJH��PHQV� RPYHQGW� UHODWLYW�PDQJH� HU� O�QPRGWDJHUH�Sn�GH�K�MHVWH�

QLYHDXHU�� $UEHMGVO�VKHGHQ� HU� VRP� JHQQHPVQLWWHW� IRU� KHOH� RPUnGHW�� PHQV� JUXSSHQ� XGHQIRU�

DUEHMGVPDUNHGHU�HU�UHODWLY�OLOOH��

• 'H�GHVLJQUHWWHGH�DUNLWHNWHU� IUD�.XQVWDNDGHPLHWV�$UNLWHNWVNROH�PLQGHU�RP�GHQ�WLOVYDUHQGH�JUXSSH�
IUD� $UNLWHNWVNROHQ� L� $DUKXV�� GRJ� PHG� GHQ� PDUNDQWH� IRUVNHO� DW� HQ� ODQJW� VW�UUH� DQGHO� HU�

VHOYVW�QGLJH��PHQV�LV�U�JUXSSHQ�DI��YULJH�O�QPRGWDJHUH�HU�PLQGUH��+YRU�NXQ����DI�DUNLWHNWHUQH�

IUD� cUKXV� RJ� NXQ� ��� DI� GH� �YULJH� DUNLWHNWHU� IUD� .�EHQKDYQ� HU� VHOYVW�QGLJH�� Vn� HU� WDOOHW� IRU�

DUNLWHNWHUQH�PHG�DIJDQJ�L�GHVLJQ�IUD�.�EHQKDYQ�KHOW�RSSH�Sn�����������������������



'HVLJQ� ����

7DEHO����
%UDQFKHIRUGHOLQJ�L������DI�GLPLWWHQGHUQH�IUD���������IRUGHOW�Sn�VNROHU��
2SJMRUW�L����WDOOHQH�L�SDUHQWHV�HU�DQJLYHW�L�DEVROXWWH�WDO��
�

� )UHP�

VWLOOLQJV�

YLUNVRP�

KHG�

�

)RUO\VW�

HOVHU��

NXOWXU�

RJ�VSRUW�

+DQGHO�

�

$UNLWHNW�

YLUNVRP�

KHG�R�O��

�

$QGHQ�

VHUYLFH�

�

8QGHU�

YLVQLQJ�

�

�YULJH�

EUDQFKHU�

�

8GHQIRU�

EUDQFKHU�

�

,�DOW�

�

'HVLJQVNROHQ�L�
.ROGLQJ�� � � � � � � � � �
9LVXHO���
.RPPXQLNDWLRQ� ��� �� �� �� ��� �� �� ��� ���������

,QGXVWULHO�'HVLJQ� ��� �� ��� �� �� ��� �� ��� ���������

8QLND� ��� �� �� �� �� ��� ��� ��� ���������
'DQPDUNV�
'HVLJQVNROH�� � � � � � � � � �

,QGXVWULHO�'HVLJQ� ��� �� �� �� �� �� ��� ��� ���������

.RPPXQLNDWLRQ� ��� �� ��� �� �� ��� �� ��� ���������

5XP� �� ��� �� �� ��� �� ��� ��� ���������

8QLND� �� �� ��� �� �� �� �� ��� ���������
$UNLWHNWVNROHQ�L�
$DUKXV� � � � � � � � � �

'HVLJQ� �� �� �� �� ��� ��� ��� ��� ���������
.XQVWDNDGHPLHWV�
$UNLWHNWVNROH�� � � � � � � � � �

'HVLJQ� �� �� �� ��� ��� �� ��� ��� ���������

�YULJH�DIGHOLQJHU� �� �� �� ��� �� �� ��� ��� ����������

,�DOW� �� �� �� ��� �� �� ��� ��� ����������
,�DOW�HNVNO��.XQVW��
DNDGHPLHWV�
$UNLWHNWVNROH���
�YULJH�DIG�� ��� �� �� �� ��� ��� ��� ��� ����������

�
�



���� 'DQPDUNV�(YDOXHULQJVLQVWLWXW�

6DPPHQIDWWHQGH�YHGU�UHQGH�EUDQFKHIRUGHOLQJHQ�NDQ�GHW�EO�D��NRQVWDWHUHV��

• 'HVLJQVNROHQ� L� .ROGLQJ�� KHUXQGHU� LV�U� ,QGXVWULHO� 'HVLJQ�� � VDPW� ,QGXVWULHO� 'HVLJQ� Sn� 'DQPDUNV�
'HVLJQVNROH� KDU� HQ� VWRU� DQGHO� EHVN�IWLJHGH� LQGHQIRU� IUHPVWLOOLQJVYLUNVRPKHG��PHQV� DUNLWHNWHUQH�

JHQHUHOW� VHW� VDPW� GH� �YULJH� GLPLWWHQGHU� IUD� 'DQPDUNV� 'HVLJQVNROH� NXQ� PDUJLQDOW� ILQGHU�

EHVN�IWLJHOVH�L�IUHPVWLOOLQJVYLUNVRPKHGHU��

• ,QGXVWULHO�'HVLJQ�Sn�'HVLJQVNROHQ� L� .ROGLQJ� VDPW�8QLND� �� RJ� L�PLQGUH� JUDG�NRPPXQLNDWLRQ� ��Sn�
'DQPDUNV�'HVLJQVNROH�KDU�HQ�VWRU�DQGHO�EHVN�IWLJHGH�LQGHQIRU�KDQGHO��

• 0HQV� DUNLWHNWXGGDQQHGH� IUD� .XQVWDNDGHPLHWV� $UNLWHNWVNROHV� �YULJH� DIGHOLQJHU� L� K�M� JUDG� ILQGHU�
EHVN�IWLJHOVH�LQGHQIRU�DUNLWHNWYLUNVRPKHG�R�O��J�OGHU�GHWWH�NXQ�L�PLQGUH�JUDG�IRU�DUNLWHNWHUQH�IUD�

GHVLJQGHOHQ� Sn� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� RJ� VOHW� LNNH� IRU� DUNLWHNWHUQH� IUD� GHVLJQGHOHQ� Sn�

$UNLWHNWVNROHQ�L�$DUKXV���

• $UNLWHNWHUQH� IUD� GHVLJQGHOHQ� Sn� .XQVWDNDGHPLHWV� $UNLWHNWVNROH�� GLPLWWHQGHUQH� IUD� YLVXHO�

NRPPXQLNDWLRQ� Sn� 'HVLJQVNROHQ� L� .ROGLQJ� VDPW� IUD� UXP� Sn� 'DQPDUNV� 'HVLJQVNROH� ILQGHU� L� K�M�

JUDG�EHVN�IWLJHOVH�LQGHQIRU�DQGHQ�VHUYLFHYLUNVRPKHG�HQG�DUNLWHNWYLUNVRPKHG���

• (QGHOLJ�HU�PDQJH�GLPLWWHQGHU�IUD�8QLND�Sn�'DQPDUNV�'HVLJQVNROH�EHVN�IWLJHW�PHG�XQGHUYLVQLQJ��
�
'HVLJQVNROHQ� L� .ROGLQJ� IUHPK�YHGH� XQGHU� EHV�JHW� DW� PDQ� KDU� HW� JRGW� VDPDUEHMGH� PHG�
HUKYHUYVOLYHW�� 'HU� IRUHWDJHV� M�YQOLJW� YLUNVRPKHGVEHV�J� RJ� GHU� ODYHV� SURMHNWHU� L� VDPDUEHMGH�PHG�
LQGXVWULHQ��'HW�IRUKROG�DW�'HVLJQVNROHQ�L�.ROGLQJ�HU�HQ�VHOYHMHQGH�LQVWLWXWLRQ�PHG�HQ�EHVW\UHOVH�RJ�
HW� UHSU�VHQWDQWVNDE� PHG� IRON� IUD� HUKYHUYVOLYHW� Pn� DOW� DQGHW� OLJH� RJVn� EHYLUNH� DW� IRUKROGHW� WLO�
HUKYHUYVOLYHW�EOLYHU�W�WWHUH�HQG�WLOI�OGHW�HU�Sn�GH��YULJH�GHVLJQ��RJ�DUNLWHNWVNROHU��'HW�NDQ�Sn�GHQ�
EDJJUXQG�XQGUH�DW�DUEHMGVO�VKHGHQ�DOOLJHYHO�HU�Vn�K�M�VRP�GHQ�IDNWLVN�HU��
�
(YDOXHULQJVJUXSSHQ� HU� VW�UNW� RYHUUDVNHW� RYHU� GHQ� PHJHW� K�MH� DUEHMGVO�VKHG� EODQGW� GH�
Q\XGGDQQHGH�NDQGLGDWHU��2J� L�PRGV�WQLQJ� WLO� KYDG�PDQ�PnVNH�NXQQH� IRUYHQWH�� V\QHV�GHU� L�K�M�
JUDG�DW�Y�UH�WDOH�RP�HW�JHQHUHOW�I�QRPHQ�IRU�GHVLJQXGGDQQHOVHUQH���
�
'HW�DQEHIDOHV�GHUIRU��

• $W�HUKYHUYVOLYHW�JHQQHP� IRUVNHOOLJH� IRUPHU� IRU� VDPDUEHMGH� L� K�MHUH�JUDG�EOLYHU�JMRUW�RSP�UNVRP�

Sn�GH�NYDOLILNDWLRQHU�VRP�GLPLWWHQGHUQH�KDU��

• $W� VNROHUQH� L� IRUELQGHOVH� PHG� XQGHUYLVQLQJHQ�� KHUXQGHU� RJVn� L� HUKYHUYVUHWWHGH� IDJ�� RJ�

HUKYHUYVYHMOHGQLQJHQ� J�U� PHUH� XG� DI� DW� IRUEHUHGH� GH� VWXGHUHQGH� Sn� DUEHMGVPDUNHGHW� RJ�

HUKYHUYVOLYHW��



'HVLJQ� ����

• $W�GHU� V�WWHV�PHUH� IRNXV�Sn�KROGQLQJHU� L� UHODWLRQ� WLO� GH� YLONnU�GHU�HNVLVWHUHU�Sn�DUEHMGVPDUNHGHW�

LGHW� GHU� WLOV\QHODGHQGH� HNVLVWHUHU� HQ� YLV� ¨NU�VHQKHG¨� PHG� KHQV\Q� WLO� KYLONH� MREV� GLPLWWHQGHUQH�

�QVNHU�DW�WDJH��0DQJH�KDU�HW��QVNH�RP�DW�EOLYH�VHOYVW�QGLJH�HOOHU�YHQWHU�Sn�GHW�¨UHWWH�MRE¨���

• $W�GHU� XGDUEHMGHV� RJ� LY�UNV�WWHV� KDQGOLQJVSODQHU� Sn� GH� HQNHOWH� VNROHU�PHG�KHQEOLN�Sn� � DW��JH�

EHVN�IWLJHOVHQ�IRU�GLPLWWHQGHUQH��

• $W�XGGDQQHOVHUQH�JHQQHP�IRUVNHOOLJH�IRUPHU�IRU�VDPDUEHMGH�PHG�HUKYHUYVOLYHW�InU�GLVVH�LQGGUDJHW�

VRP�UHIHUHQFHJUXSSHU�L�IRUKROG�WLO�XGGDQQHOVHUQHV�YLGHUH�XGYLNOLQJ��

�
�

������1DWLRQDOW�RJ��LQWHUQDWLRQDOW�VDPDUEHMGH�
'HWWH� NDSLWHO� YLO� I�UVW� NRUWIDWWHW� EHO\VH� VDPDUEHMGHW� PHOOHP� GHVLJQXGGDQQHOVHUQH� RJ� DQGUH�
XGGDQQHOVHU� L� 'DQPDUN�� 'HUQ�VW� YLO� GH� VWXGHUHQGHV�PHULWPXOLJKHGHU� RJ� HQGHOLJ� YLO� VDPDUEHMGH�
PHOOHP�GDQVNH�RJ�XGHQODQGVNH�XGGDQQHOVHVLQVWLWXWLRQHU�EOLYH�EHO\VW��
�

��������6DPDUEHMGH�PHOOHP�XGGDQQHOVHVLQVWLWXWLRQHU�L�'DQPDUN�
'HU�ILQGHV�HQ�U�NNH�VW�UUH�RJ�PLQGUH�HNVHPSOHU�Sn�QDWLRQDOW�VDPDUEHMGH�GHU�RJVn�RPIDWWHU�DQGUH�
XGGDQQHOVHVLQVWLWXWLRQHU� HQG� GH� HYDOXHUHGH�� (W� DI� GH� PHVW� DPELWL�VH� HNVHPSOHU� HU� &HQWHU� IRU�
,QWHJUHUHW� 'HVLJQ� VRP� HU� HW� WY�UIDJOLJW� RJ� WY�ULQVWLWXWLRQHOW� VDPDUEHMGH� PHOOHP� EO�D��
$UNLWHNWVNROHQ� L� $DUKXV�� $DOERUJ� 8QLYHUVLWHW� RJ� 'DQPDUNV� 7HNQLVNH� 8QLYHUVLWHW� PHG� WLONQ\WWHGH�
IRUVNHUH�RJ�SK�G���VWXGHUHQGH������
�
3n� DUNLWHNWVNROHUQH� HU� GHU� OLJHOHGHV� HQ� U�NNH� VW�UUH� RJ� PLQGUH� VDPDUEHMGHU� YHGU�UHQGH�
XGGDQQHOVH�� XGYLNOLQJ� RJ� IRUVNQLQJ� PHG� DQGUH� XGGDQQHOVHVLQVWLWXWLRQHU� KHUXQGHU�
.XQVWDNDGHPLHWV� ELOOHGNXQVWVNROHU�� .�EHQKDYQV� 8QLYHUVLWHW�� 5RVNLOGH� 8QLYHUVLWHWVFHQWHU�� $DOERUJ�
8QLYHUVLWHW�� 6WDWHQV� %\JJHIRUVNQLQJV� ,QVWLWXW�� +DQGHOVK�MVNROHQ� L� cUKXV� VDPW� ,QJHQL�UK�MVNROHQ� L�
cUKXV���
�
,I�OJH� VHOYHYDOXHULQJVUDSSRUWHUQH� IUD�'DQPDUNV�'HVLJQVNROH�RJ�'HVLJQVNROHQ� L�.ROGLQJ� �HU�GHU�Sn�
VNROHUQH�HWDEOHUHW� IRUVNHOOLJH�VDPDUEHMGHU�PHG�DQGUH�GDQVNH�XGGDQQHOVHVLQVWLWXWLRQHU�YHGU�UHQGH�
XGGDQQHOVH�� XGYLNOLQJ� RJ� IRUVNQLQJ�� 6DPDUEHMGVSDUWQHUQH� HU� EODQGW� DQGHW� +DQGHOVK�MVNROHUQH� L�
.�EHQKDYQ� RJ� cUKXV�� 5RVNLOGH� 8QLYHUVLWHWVFHQWHU�� ,7�K�MVNROHQ�� 'DQPDUNV� 7HNQLVNH� 8QLYHUVLWHW��
'HQ� GDQVNH� )LOPVNROH�� .XQVWDNDGHPLHWV� $UNLWHNWVNROH�� .�EHQKDYQV�8QLYHUVLWHW�� cUKXV�8QLYHUVLWHW�
P�Y�� +HUXGRYHU� HU� GHU� VDPDUEHMGHU�PHG� IRUVNHOOLJH� YLUNVRPKHGHU�� /LJHOHGHV� KDU� GH� WR� VNROHU� HW�
O�EHQGH�W�W�VDPDUEHMGH�EnGH�IDJOLJW��DGPLQLVWUDWLYW�RJ�OHGHOVHVP�VVLJW�VDPW�Sn�XQGHUYLVHUVLGHQ���
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+HUXGRYHU�SnSHJHV�GHW� L� VHOYHYDOXHULQJVUDSSRUWHQ�IUD�'DQPDUNV�'HVLJQVNROH�DW�GHU�YHG�IUHPWLGLJ�
IRUVNQLQJ�HU�EHKRY�IRU�HW�QDWLRQDOW�VDPDUEHMGH�YHGU�UHQGH�HQ�IRUVNHUXGGDQQHOVH��9HG�EHV�JHW�Sn�
'DQPDUNV� 'HVLJQVNROH�P�GWH� HYDOXHULQJVJUXSSHQ� OLJHOHGHV� GHW� V\QVSXQNW� DW� VNROHQV�PDQJOHQGH�
IRUVNQLQJVP�VVLJH�VWDWXV�NDQ�JLYH�HQ�DV\PPHWUL�L�VDPDUEHMGHW�PHG�XGGDQQHOVHVLQVWLWXWLRQHU�PHG�
IRUVNQLQJ��'HU�YDU�VnOHGHV�HIWHU�VLJHQGH�HNVHPSOHU�Sn�DW�PDQ�KDYGH�VWRSSHW�VDPDUEHMGVSURMHNWHU�
DI�GHQQH�JUXQG���
�
,� VHOYHYDOXHULQJVUDSSRUWHQ� IUD� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP� IRUNODUHV� GHW� DW� GHU� LNNH� HU�
RSE\JJHW� HW� QHWY�UN� IRU� QDWLRQDOW� VDPDUEHMGH�� WLO� GHOV� EHJUXQGHW� PHG� VNROHQV� DOGHU�� WLO� GHOV�
EHJUXQGHW�PHG�IRUVNHOOHQ�PHOOHP�XGGDQQHOVHUQHV� LQGKROG�RJ�VWUXNWXU��'HW� IUHPK�YHV�GRJ�DW� WR�
VWXGHUHQGH�IUD�'HVLJQVNROHQ�L�.ROGLQJ�HU�RYHUI�UW�WLO�*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�RJ�DW�HQ�
VWXGHUHQGH� IUD� *ODV� 	� .HUDPLNVNROHQ� Sn� %RUQKROP� XQGHUYLVHV� Sn� 'DQPDUNV� 'HVLJQVNROH� L� HW�
VHPHVWHU��
�

��������0HULW�IRU�VWXGHUHQGH��
*HQHUHOW� VHW� HU� GHU� LNNH� VW�UUH� SUREOHPHU� IRUEXQGHW� PHG� DW� In� PHULW� PHOOHP� GH� WR�
DUNLWHNWXGGDQQHOVHU�HOOHU�PHOOHP�GH�WR�GHVLJQVNROHU��0HOOHP�'HVLJQVNROHQ�L�.ROGLQJ�RJ�'DQPDUNV�
'HVLJQVNROH� HU� GHU� IRUPHOW� VHW�XEHJU�QVHW�PHULWRYHUI�UVHO� LGHW� VNROHUQH�JHQVLGLJW�KDU� DQHUNHQGW�
VWXGLHIRUO�EHQH� VRP� �NYLYDOHQWH�� 'HW� EHP�UNHV� GRJ� L� VHOYHYDOXHULQJVUDSSRUWHQ� IUD� 'DQPDUNV�
'HVLJQVNROH�DW�RYHUIO\WQLQJHUQH�PHOOHP�'HVLJQVNROHQ�L�.ROGLQJ�RJ�'DQPDUNV�'HVLJQVNROH�NXQ�JnU�L�
HQ�UHWQLQJ�¥�PRG�'DQPDUNV�'HVLJQVNROH��
�
'HW� HU� GHULPRG� ODQJW� YDQVNHOLJHUH� DW� In� PHULW� PHOOHP� GHVLJQXGGDQQHOVHUQH� RJ�
DUNLWHNWXGGDQQHOVHUQH�Sn�JUXQG�DI�GHUHV�IRUVNHOOLJH�VWUXNWXU�RJ�LQGKROG��,�VHOYHYDOXHULQJVUDSSRUWHQ�
IUD� 'DQPDUNV� 'HVLJQVNROH� IUHPK�YHV� GHW� DW� GHU� VNHU� RYHUIO\WQLQJHU� IUD� .XQVWDNDGHPLHWV�
$UNLWHNWVNROH� WLO�'DQPDUNV�'HVLJQVNROH��'DQPDUNV�'HVLJQVNROH�KDU� VnOHGHV�GHOV�JRGNHQGW�NRUWHUH�
VWXGLHRSKROG� RJ� GHOV� RYHUIO\WQLQJHU� IUD� .XQVWDNDGHPLHWV� $UNLWHNWVNROH�� ,� KYHUW� WLOI�OGH� KDU�
'DQPDUNV� 'HVLJQVNROH� LQGLYLGXHOW� EHG�PW� DQV�JHUHQ� RJ� GHQQHV� NYDOLILNDWLRQHU�� 'HW� EHP�UNHV�
HQGYLGHUH� DW� GHW� JHQHUHOW� HU� HQ� XPXOLJKHG� IRU� VWXGHUHQGH� IUD� 'DQPDUNV� 'HVLJQVNROH� DW� EOLYH�
RSWDJHW�VRP�J�VWHVWXGHUHQGH�HOOHU�KHOW�DW�EOLYH�RYHUIO\WWHW�WLO�.XQVWDNDGHPLHWV�$UNLWHNWVNROH��
�
0HULWPXOLJKHGHUQH�PHOOHP�*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�RJ�GH��YULJH�VNROHU�IXQJHUHU� LNNH�
WLOIUHGVVWLOOHQGH��'HWWH�VN\OGHV�I�UVW�RJ�IUHPPHVW�GH�VWRUH�IRUVNHOOH�PHG�KHQV\Q�WLO�XGGDQQHOVHUQHV�
LQGKROG�RJ�VWUXNWXU��KHUXQGHU�Y�JWQLQJHQ�PHOOHP�WHRUL�RJ�KnQGY�UN��'HW�HU�HYDOXHULQJVJUXSSHQV�
YXUGHULQJ� DW� GHU� HU� HW� EHKRY� IRU� DW� GHU� J�UHV� VWRUH� DQVWUHQJHOVHU� IRU� KXUWLJVW� PXOLJW� DW� OHWWH�
XGYHNVOLQJV��RJ�RYHUI�UHOVHVPXOLJKHGHUQH��IRU�GH�VWXGHUHQGH���
�
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'HUIRU� DQEHIDOHU� HYDOXHULQJVJUXSSHQ� DW� GHU� LJDQJV�WWHV� HW� PnOUHWWHW� DUEHMGH� Sn� DW� IRUEHGUH�
PHULWPXOLJKHGHUQH�Sn�NRUW�VLJW��3n� O�QJHUH�VLJW�YLO�HQ�Y�VHQWOLJ�IRUEHGULQJ�DI�PHULWPXOLJKHGHUQH�
PHOOHP�DOOH�VNROHUQH�GRJ�IRUXGV�WWH�VWUXNWXUHOOH�RJ�LQGKROGVP�VVLJH��QGULQJHU�DI�GLVVH��
�

��������,QWHUQDWLRQDOW�VDPDUEHMGH�
'DQPDUNV� 'HVLJQVNROH� KDU� PDQJH� LQWHUQDWLRQDOH� NRQWDNWHU� RJ� GHOWDJHU� L� HQ� ODQJ� U�NNH�
LQWHUQDWLRQDOH� QHWY�UN� RJ�SURJUDPPHU�� KHUXQGHU� L�&,5586�XQGHU�1RUGSOXVSURJUDPPHW� L� UHJL� DI�
1RUGLVN�0LQLVWHUUnG� VDPW� &808/86� XQGHU� (8
V� (UDVPXV�6RNUDWHV�SURJUDP�� 6NROHQ� KDU� JHQQHP�
GH�VLGVWH�WL�nU�SULRULWHUHW�HQ�XGE\JQLQJ�DI�GHW�LQWHUQDWLRQDOH�VDPDUEHMGH�RJ�KDU�EODQGW�DQGHW�L�GDJ�
XGYHNVOLQJVVDPDUEHMGH�PHG�RPNULQJ����XGHQODQGVNH�GHVLJQVNROHU�RJ�XQLYHUVLWHWHU� L�(XURSD��86$�
RJ� -DSDQ�� 6NROHQ� IUHPK�YHU� GHW� GRJ� VRP� HW� SUREOHP� DW�PDQ� Sn� JUXQG� DI� GHW� XO�VWH� WLWXODWXU�
SUREOHP�RJ�GHQ�PDQJOHQGH�IRUVNQLQJ�KDU�VY�UW�YHG�DW�EOLYH�DQVHW�VRP�HQ�OLJHY�UGLJ�LQWHUQDWLRQDO�
SDUWQHU���
�
'HVLJQVNROHQ�L�.ROGLQJ�DQVHU�GHW�LQWHUQDWLRQDOH�VDPDUEHMGH�VRP�YLJWLJW��PHQ�GHU�HU�IRUVNHO�Sn�KYRU�
K�MW� GHW� SULRULWHUHV� LQGHQIRU� GH� IRUVNHOOLJH� IDJRPUnGHU�� 6NROHQ� GHOWDJHU� L� &808/86� XQGHU� (8
V�
(UDVPXV�6RNUDWHV�SURJUDP�� RJ� PDQ� RSIRUGUHU� JHQHUHOW� GH� VWXGHUHQGH� WLO� DW� WDJH� Sn�
XGODQGVRSKROG�� PHQ� VNROHQV� VWDWXV� VRP� LNNH�IRUVNQLQJVLQVWLWXWLRQ� RJ� XGHQ� HQ� LQWHUQDWLRQDOW�
DQHUNHQGW�WLWXODWXU�JLYHU���LI�OJH�I�OJHJUXSSHQ���GH�VWXGHUHQGH�PHULWSUREOHPHU���
�
%HJJH� DUNLWHNWVNROHU� GHOWDJHU� L� EnGH� 6RNUDWHV�� RJ� 1RUGSOXVSURJUDPPHW� RJ� RSIDWWHU� JHQHUHOW�
XGGDQQHOVHUQH�VRP�LQWHUQDWLRQDOLVHUHGH�L�VnYHO�LQGKROG�VRP�IRUP���
�
'H�VWXGHUHQGH�Sn�.XQVWDNDGHPLHWV�$UNLWHNWVNROH�NULWLVHUHGH�GRJ�XQGHU�EHV�JHW�GHW�VHNUHWDULDW�GHU�
IRUPLGOHU� XGODQGVRSKROG� IRU� GH� VWXGHUHQGH� IRU� LNNH� L� WLOVWU�NNHOLJ� JUDG� DW� Y�UH�RSP�UNVRP�Sn�
GHVLJQRPUnGHW���
�
)RU�DW�NXQQH�VDPPHQKROGH�VNROHUQHV�HUNO�UHGH�KHQVLJWHU� L� IRUKROG�WLO� LQWHUQDWLRQDOLVHULQJHQ�PHG�
NRQNUHWH�LQGLNDWRUHU�Sn�VDPPH��HU�GHU�L�GHQ�I�OJHQGH�WDEHO�RSVWLOOHW�ILUH�HQNOH�YDULDEOH�WLO�EHO\VQLQJ�
DI�RPIDQJHW�DI�LQWHUQDWLRQDOLVHULQJHQ��
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7DEHO����
0nO�IRU�LQWHUQDWLRQDOLVHULQJ�
$QWDO�VWXGHUHQGH�RJ�XQGHUYLVHUH�PHG�VWXGLHRSKROG�L�nUHQH�����������
�
� $QWDO�VWXGHUHQGH��� $QWDO�XGHQODQG�

VNH�VWXGHUHQGH��
$QWDO�IDVWDQVDWWH�
XQGHUYLVHUH���

8GHQODQGVNH�
J�VWHXQGHUYLVHUH���

'DQPDUNV�
'HVLJQVNROH��

��� ���� �� ��

$UNLWHNWVNROHQ�L�
$DUKXV�'HVLJQDIG��

��� ��� �� ��

.XQVWDNDGHPLHWV�
$UNLWHNWVNROH��
GHVLJQVWXGHUHQGH�

��� ��� ��� ��

'HVLJQVNROHQ�L�
.ROGLQJ���

�� ��� �� ��

1RWH����7DOOHQH�J�OGHU�NXQ�IRU�nUHW������

1RWH����2SKROG�DI�PLQGVW�WUH�PnQHGHUV�YDULJKHG��)RU�GH�VWXGHUHQGH�HU�GHU�WDOH�RP�PHULWJLYHQGH�VWXGLHRSKROG�

1RWH����7DO�IRU�*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP�ILQGHV�LNNH�Sn�JUXQG�DI�VNROHQV�XQJH�DOGHU�

�
6HOYRP�WDOPDWHULDOHW�L�WDEHOOHQ�HU�QRJHW�XHQVDUWHW�HU�GHU�GRJ�HW�SDU�IRUKROG�GHU�VSULQJHU�L��MQHQH���

• )RU� GHW� I�UVWH� HU� GHW� PHUH� DOPLQGHOLJW� DW� XGHQODQGVNH� VWXGHUHQGH� RSKROGHU� VLJ� YHG� GH� GDQVNH�
GHVLJQXGGDQQHOVHU�HQG�RPYHQGW��'HW�NDQ�DIVSHMOH�DW�GH�GDQVNH�GHVLJQXGGDQQHOVHU�RSIDWWHV�VRP�

LQWHUQDWLRQDOW�DWWUDNWLYH��PHQ�NDQ�RJVn�Y�UH�HW�XGWU\N�IRU�DW�GH�GDQVNH�VWXGHUHQGH�LNNH�L�VDPPH�

JUDG�VRP�XGHQODQGVNH�VWXGHUHQGH��QVNHU�DW�UHMVH�XG��

• )RU�GHW�DQGHW�VHV�GHW�PRGVDWWH�IRUKROG�IRU�O�UHUQHV�YHGNRPPHQGH��9HG�DUNLWHNWXGGDQQHOVHUQH�HU�
GHW� DOPLQGHOLJW� DW� O�UHUQH� KDU� O�QJHUHYDUHQGH� RSKROG� L� XGODQGHW�� PHQV� GHW� NXQ� HU� YHG�

$UNLWHNWVNROHQ�L�$DUKXV�DW�PDQ�DQYHQGHU�J�VWHO�UHUH�L�O�QJHUHYDUHQGH�SHULRGHU��
�
(YDOXHULQJVJUXSSHQ� DQEHIDOHU� DW� GHVLJQXGGDQQHOVHUQH� VW\UNHU� GHQ� LQWHUQDWLRQDOH� XGYHNVOLQJ� DI�
XQGHUYLVHUH� RJ� VWXGHUHQGH� RJ� GHQ� LQWHUQH� SROLWLVNH� RJ� RUJDQLVDWRULVNH� VW�WWH� WLO� GHWWH� DUEHMGH��
6NROHUQH�Pn�L�VW�UUH�JUDG�HQG�KLGWLO�SULRULWHUH�DQYHQGHOVHQ�DI�J�VWHO�UHU�IUD�XGODQGHW��RJ�V�JH�DW�
�JH� DQWDOOHW� DI� VWXGHUHQGH� VRP� L� HQ� SHULRGH� O�VHU� L� XGODQGHW�� +HUXQGHU� E�U� LV�U� 'DQPDUNV�
'HVLJQVNROH�RJ�'HVLJQVNROHQ�L�.ROGLQJ�SULRULWHUH�DW�XQGHUYLVHUH�WDJHU�Sn�XGODQGVRSKROG��
��
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$SSHQGLNV�$��

(YDOXHULQJHQV�NRPPLVVRULXP�
�
2SGUDJVJLYHU�
.XOWXUPLQLVWHULHW� KDU� DQPRGHW� 'DQPDUNV� (YDOXHULQJVLQVWLWXW� RP� DW� WLOUHWWHO�JJH� RJ� JHQQHPI�UH�
HQ�HYDOXHULQJ�DI�GHVLJQXGGDQQHOVHUQH�XQGHU�.XOWXUPLQLVWHULHW��
�
(YDOXHULQJVRPUnGH�
'HVLJQXGGDQQHOVHUQH� XQGHU� .XOWXUPLQLVWHULHW� HYDOXHUHV� Sn� GH� YLGHUHJnHQGH�
XGGDQQHOVHVLQVWLWXWLRQHU�VRP�WLOE\GHU�XQGHUYLVQLQJ�L�GHVLJQ���
�
)�OJHQGH�XGGDQQHOVHVLQVWLWXWLRQHU�HU�RPIDWWHW�DI�HYDOXHULQJHQ��

• 'DQPDUNV�'HVLJQVNROH��
• 'HVLJQVNROHQ�L�.ROGLQJ��
• $UNLWHNWVNROHQ�L�$DUKXV��
• .XQVWDNDGHPLHWV�$UNLWHNWVNROH��
• *ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP��
�
(YDOXHULQJHQV�IRUPnO�
)RUPnOHW� PHG� HYDOXHULQJHQ� HU� PHG� XGJDQJVSXQNW� L� XGGDQQHOVHUQHV� PnOV�WQLQJHU� DW� EHO\VH�
XGGDQQHOVHVNYDOLWHWHQ� L� EUHG� IRUVWDQG� JHQQHP� HQ� DQDO\VH� GHOV� DI� Y�VHQWOLJH� DVSHNWHU� YHG�
GHVLJQXGGDQQHOVHQ�Sn�GH�EHU�UWH�LQVWLWXWLRQHU��GHOV�DI�GH�YLONnU�VRP�XGGDQQHOVHQ�IXQJHUHU�XQGHU��
(YDOXHULQJHQV� NRQNOXVLRQHU� RJ� DQEHIDOLQJHU� VNDO� GRJ� UHVSHNWHUH� GHVLJQXGGDQQHOVHUQH� XQGHU�
.XOWXUPLQLVWHULHWV�EXGJHWP�VVLJH�UDPPHU�KYRUXQGHU�XGGDQQHOVHUQH�IXQJHUHU��
�
(YDOXHULQJHQ�VNDO�LQGGUDJH��

• 2UJDQLVDWRULVNH�VWXGLHVWUXNWXUHOOH�YLONnU�
• $GPLQLVWUDWLYH��NRQRPLVNH�YLONnU�
• 8QGHUYLVHUJUXSSHQV�VDPPHQV�WQLQJ��KHUXQGHU�DQV�WWHOVHVIRUKROG�
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• 6WXGLHRSE\JQLQJ�� KHUXQGHU� RSWDJHOVHVNULWHULHU�� DIVWLJQLQJVPXOLJKHGHU� RJ� PXOLJKHG� IRU� PHULW� Sn�
GHVLJQXGGDQQHOVHUQH�XQGHU�.XOWXUPLQLVWHULHW��YULJH�GHVLJQXGGDQQHOVHU�

• 8GGDQQHOVHVIRUO�E��KHUXQGHU�XGGDQQHOVHQV�O�QJGH�
• )DJOLJW�LQGKROG��KHUXQGHU�GH�KnQGY�UNVP�VVLJH�RJ�WHRUHWLVNH�DVSHNWHU�
• 3UDNWLNRUGQLQJHU�
• 6WXGLHIRUPHU�
• 3�GDJRJLVN�XGYLNOLQJ�RJ�HIWHUXGGDQQHOVH�
• (YDOXHULQJV���SU�YH��RJ�HNVDPHQVIRUKROG�
• ,QWHUQDWLRQDOLVHULQJVDVSHNWHW�L�XGGDQQHOVHQ��KHUXQGHU�VS�UJVPnOHW�RP�WLWXODWXU�
• 'LPLWWHQGHUQHV�DQV�WWHOVHVIRUKROG�
• (NVWHUQH�UHODWLRQHU�PHG�QDWLRQDOH�RJ�LQWHUQDWLRQDOH�XGGDQQHOVHVLQVWLWXWLRQHU�RJ�HUKYHUYVOLYHW�
• .YDOLWHWVVLNULQJ�DI�XQGHUYLVQLQJHQ�
�
+HUXGRYHU� VNDO� HYDOXHULQJHQ� EHO\VH� RJ� LQGHKROGH� IRUVODJ� WLO� HQ� DUEHMGVGHOLQJ� PHOOHP�
LQVWLWXWLRQHUQH� IRU� Vn� YLGW� DQJnU� XGGDQQHOVHVXGEXGHW�� (QGYLGHUH� VNDO� HYDOXHULQJHQ� DIG�NNH� L�
KYLONHW� RPIDQJ� VNROHUQH� KDU� HW� IRUVNQLQJVSRWHQWLDOH�� IRUVWnHW� VRP� GH� YLONnU� RJ� UDPPHU� VRP�
HNVLVWHUHU�IRU�IRUVNQLQJ��KHUXQGHU�EO�D��O�UHUJUXSSHQV�VDPPHQV�WQLQJ�RJ�XGGDQQHOVH�L�IRUKROG�WLO�
UHOHYDQWH� IRUVNQLQJVRPUnGHU�� VDPW� L� KYLONHQ� JUDG� XQGHUYLVQLQJHQ� LQGGUDJHU� UHVXOWDWHUQH� DI�
IRUVNQLQJ� RJ� NXQVWQHULVN� XGYLNOLQJVDUEHMGH�� <GHUOLJHUH� XGGDQQHOVHVDVSHNWHU� NDQ� LQGGUDJHV� L� GHW�
RPIDQJ�GH�SnGUDJHU�VLJ�V�UOLJ�RSP�UNVRPKHG��
�
2UJDQLVDWLRQ�
(YDOXHULQJVJUXSSHQ� KDU� GHW� IDJOLJH� DQVYDU� IRU� HYDOXHULQJHQ�� 0HG� XGJDQJVSXQNW� L�
GRNXPHQWDWLRQVPDWHULDOHW�VNDO�HYDOXHULQJVJUXSSHQ�L�GHQ�HQGHOLJH�HYDOXHULQJVUDSSRUW�IUHPNRPPH�
PHG� NRQNOXVLRQHU� RJ� DQEHIDOLQJHU�� KHUXQGHU� VWLOOH� NRQNUHWH� IRUVODJ� WLO� KYRUGDQ� NYDOLWHWHQ� L�
XGGDQQHOVHUQH� NDQ� IRUEHGUHV�� (YDOXHULQJHQ� VNDO� VRP� KRYHGUHJHO� LQGHKROGH� NRQNOXVLRQHU� RJ�
DQEHIDOLQJHU�GHU�HU�UHOHYDQWH�LQGHQ�IRU�GH�IRUPHOW�J�OGHQGH�UDPPHU�RJ�YLONnU�IRU�XGGDQQHOVHUQH��
KHUXQGHU�VWXGLHVWUXNWXU�RJ�EXGJHWP�VVLJH�UDPPHU��
�
'DQPDUNV� (YDOXHULQJVLQVWLWXW� KDU� GHW� SUDNWLVNH� DQVYDU� IRU� HYDOXHULQJHQ� RJ� VNDO� GHVXGHQ� VLNUH� DW�
GHU� L� HYDOXHULQJVSURFHVVHQ� DQYHQGHV� KHQVLJWVP�VVLJH� RJ� SnOLGHOLJH� PHWRGHU�� 'DQPDUNV�
(YDOXHULQJVLQVWLWXW�XGSHJHU�EODQGW�VLQH�PHGDUEHMGHUH�HQ�HYDOXHULQJVNRQVXOHQW�GHU�HU�DQVYDUOLJ�IRU�
HYDOXHULQJHQ�� (YDOXHULQJVNRQVXOHQWHQ� YDUHWDJHU� VHNUHWDULDWVIXQNWLRQHQ� RJ� IXQJHUHU� GHVXGHQ� VRP�
NRQWDNWSHUVRQ�L�IRUKROG�WLO�HYDOXHULQJVJUXSSHQ��RSGUDJVJLYHU��XGGDQQHOVHVVWHGHU�R�D��
�
�



'HVLJQ� ����

7LGVUDPPH�
(YDOXHULQJHQ� LJDQJV�WWHV� ��� NYDUWDO� ������ 'HQ� HQGHOLJH� HYDOXHULQJVUDSSRUW� VNDO� DIOHYHUHV� WLO�
.XOWXUPLQLVWHULHW�VHQHVW�L����NYDUWDO�������
�
�
�
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$SSHQGLNV�%��

'HOWDJHUQH�L�HYDOXHULQJHQ�
�
(YDOXHULQJVJUXSSHQ�

• 3URUHNWRU�%HQWH�.ULVWHQVHQ��IRUPDQG��
• 3URIHVVRU�3HU�2ODI�)MHOG�
• .XQVWKnQGY�UNHU�8UVXOD�0XQFK�3HWHUVHQ�
• 3URJUDPDQVYDUOLJ�+nNDQ�(GHKROW�
• 'LUHNW�U�3HWHU�%\VWHG�
�
)�OJHJUXSSHQ�Sn�'DQPDUNV�'HVLJQVNROH��

• 7LPHO�UHU�(YD�*UHOO�)UHGHULNVHQ��IRUPDQG��
• 7LPHO�UHU�%DUEDUD�$GOHU�
• 6WXGHUHQGH�&KULVWLDQ�'DOVGRUI�
• /DERUDWRULHOHGHU�0DU\�$QQ�+DQVHQ�
• 8QGHUYLVHU�1DQQD�+HUVWDG�
• 8QGHUYLVHU�$ULOG�+RHOVWDG�
• ,QVWLWXWVHNUHW�U�1LQD�%ROW�-�UJHQVHQ�
• %\JQLQJVIRUYDOWHU�$OODQ�.UDJK�
• 8QGHUYLVHU�0RUWHQ�/XQG�
• ,QVWLWXWOHGHU�3HWHU�0DFNHSUDQJ�
• 6\VWHPDGPLQLVWUDWRU�+HQULN�0DOWKRUQH�
• 9�UNVWHGVDVVLVWHQW�5XQH�%DOOH�2OHVHQ�
• ,QVWLWXWOHGHU�-HQV�2YHUE\H�
• 7LPHO�UHU�9LEHNH�5LLVEHUJ�
• 6WXGHUHQGH�)UHGHULN�6WRUP�
• 8QGHUYLVHU�$QGHUV�6�QGHUJDDUG�
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• .RRUGLQHUHQGH�LQVSHNW�U�.XUW�1LHOVHQ�
• $GPLQLVWUDWRU�/LVEHWK�'\EGDKO�
• 5HNWRU�*�VWD�.QXGVHQ�
�
)�OJHJUXSSHQ�Sn�'HVLJQVNROHQ�L�.ROGLQJ��

• 5HNWRU�%LUWH�6DQGRUII�
• $GPLQLVWUDWLRQVFKHI�+DQQH�6NRY�
• 9�UNVWHGVDVVLVWHQW�0RUWHQ�&UDPHU�%XFK�
• 9�UNVWHGVDVVLVWHQW�/RQH�'DOVJDDUG�
• )DJOHGHU�8OOD�5�ELOG�
• )DJOHGHU�3HWHU�GH�9URRP�
• )DJO�UHU�6�UHQ�1�UVNRY�/DXUVHQ�
• 6WXGHUHQGH�6WLQH�3RXOVJDDUG�
• 6WXGHUHQGH�-DFRE�6NRY�3RXOVHQ�
• 6WXGHUHQGH�.ODXV�0DWKLHVHQ�
• 6WXGHUHQGH�$QMD�5HHGW]�)XQGHU�
�
)�OJHJUXSSHQ�Sn�$UNLWHNWVNROHQ�L�$DUKXV��

• /HNWRU�/DUV�+HQULNVHQ�
• $UNLWHNW�&DUVWHQ�5DVPXVVHQ�
• /HNWRU�3RXO��VWHUJDDUG�
• 6WXGHUHQGH�-DFRE�,QJYDUWVHQ�
• 6WXGHUHQGH�%M�UQ�*UXEEH�5DVPXVVHQ�
• .RQWRUIXOGP�JWLJ�.LUVWHQ�6W�KU�
�
)�OJHJUXSSHQ�Sn�.XQVWDNDGHPLHWV�$UNLWHNWVNROH��

• 3URIHVVRU�$QGHUV�%UL[�3HGHUVHQ�
• /HNWRU�/LVEHWK�*DVSDUVNL�
• /HNWRU�9LEHNH�%�LVHQ�
• /HNWRU�)LQQ�6HOPHU�
• /HNWRU�-�UJHQ�+DXEHUJ�
• 6WXGLH��RJ�IRUVNQLQJVFKHI�(EEH�+DUGHU�
�
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)�OJHJUXSSHQ�Sn�*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP��

• $IGHOLQJVOHGHU�-RKQ�*LEVRQ��IRUPDQG��
• $IGHOLQJVOHGHU�9LNL�1RRUPDQ�.RHIRHG�
• $GMXQNW�&KULVWLDQ�+HLGH�3HWHUVHQ�
• 9�UNVWHGVDVVLVWHQW�7RUEHQ�+DQVHQ�
• 6WXGHUHQGH�3HU�$QGUHDVHQ�
• 6WXGHUHQGH�$QQH�7KRUQLQJ�
• 5HNWRU�-HQV�/DX�3HWHUVHQ�
�
'DQPDUNV�(YDOXHULQJVLQVWLWXW�

• 'LUHNW�U�&KULVWLDQ�7KXQH�
• (YDOXHULQJVNRQVXOHQW�0LFKDHO�$QGHUVHQ�
• (YDOXHULQJVPHGDUEHMGHU�0DULH�/RXLVH�:LGGLQJ�
�
�
8GRYHU� RYHQVWnHQGH� KDU� HQ� U�NNH� XQGHUYLVHUH�� VWXGHUHQGH� RJ� WHNQLVN�DGPLQLVWUDWLYW� SHUVRQDOH�
GHOWDJHW�L�P�GHU�L�IRUELQGHOVH�PHG�LQVWLWXWLRQVEHV�JHQH��
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$SSHQGLNV�&��

(YDOXHULQJVPHWRGH�RJ�GDWDJUXQGODJ�
�
(YDOXHULQJHQ� DI� GHVLJQXGGDQQHOVHUQH� XQGHU� .XOWXUPLQLVWHULHW� HU� JHQQHPI�UW� LQGHQIRU� UDPPHUQH�
DI� GHQ� HYDOXHULQJVPHWRGH� VRP� 'DQPDUNV� (YDOXHULQJVLQVWLWXW� QRUPDOW� KDU� DQYHQGW� L� IRUELQGHOVH�
PHG�HYDOXHULQJHUQH�DI�YLGHUHJnHQGH�XGGDQQHOVHU��
�
(W�HYDOXHULQJVIRUO�E�RPIDWWHU�WUH�IDVHU�KYLV�HOHPHQWHU�EHVNULYHV�L�GHW�I�OJHQGH��

• ,JDQJV�WWHOVH�RJ�WLOUHWWHO�JJHOVH�
• 'RNXPHQWDWLRQVLQGVDPOLQJ�RJ�EHV�J�Sn�XGGDQQHOVHVVWHGHU�
• $IUDSSRUWHULQJ�
�
,JDQJV�WWHOVH�RJ�IRUXQGHUV�JHOVH��
,�IRUELQGHOVH�PHG�WLOUHWWHO�JJHOVHQ�DI�HQ�HYDOXHULQJ�QHGV�WWHU�'DQPDUNV�(YDOXHULQJVLQVWLWXW�L�VDP�
DUEHMGH� PHG� RSGUDJVJLYHU� HQ� HYDOXHULQJVJUXSSH�� ,� VDPPHQV�WQLQJHQ� DI� HYDOXHULQJVJUXSSHQ� HU�
GHU�ODJW�Y�JW�Sn�DW�PHGOHPPHUQH�VNDO�KDYH�HW�SURIHVVLRQHOW�IDJOLJW�IRUKROG�WLO�HYDOXHULQJVRPUnGHW��
VRP�GH� L�GHUHV�SULP�UH�DQV�WWHOVHVIRUKROG� VNDO� Y�UH�SODFHUHW�XGHQIRU��'HU� WLOVWU�EHV�GHOWDJHOVH�
DI�LQWHUQDWLRQDOH��IRUWULQVYLV�QRUGLVNH��HNVSHUWHU�L�HYDOXHULQJVJUXSSHQ���
�
(YDOXHULQJVJUXSSHQ�KDU�DQVYDUHW�IRU�DQDO\VHQ�DI�XGGDQQHOVHVRPUnGHW�RJ�IRU�GH�DQEHIDOLQJHU�VRP�
IUHPV�WWHV� L� HYDOXHULQJVUDSSRUWHQ�� (YDOXHULQJVJUXSSHQ� KDU� L� O�EHW� DI� HYDOXHULQJHQ� DI�
GHVLJQXGGDQQHOVHUQH� XQGHU� .XOWXUPLQLVWHULHW� DIKROGW� L� DOW� ILUH� P�GHU� PHG� 'DQPDUNV�
(YDOXHULQJVLQVWLWXW��+HUWLO�NRPPHU�EHV�J�Sn�XGGDQQHOVHVVWHGHUQH�RJ�GHQ�DIVOXWWHQGH�NRQIHUHQFH��
�
'DQPDUNV�(YDOXHULQJVLQVWLWXW�KDU�DQVYDUHW�IRU�HYDOXHULQJHQV�JHQQHPI�UHOVH��KHUXQGHU�GHQ�PHWRGL�
VNH� RJ�GHQ�SUDNWLVNH�SODQO�JQLQJ�DI� HYDOXHULQJHQ�� (QGYLGHUH�ELVWnU�'DQPDUNV�(YDOXHULQJVLQVWLWXW�
HYDOXHULQJVJUXSSHQ� L� IRUELQGHOVH�PHG�DQDO\VHQ�DI�GRNXPHQWDWLRQVPDWHULDOHW�RJ�IRUHVWnU�XGDUEHM�
GHOVHQ�DI�HYDOXHULQJVUDSSRUWHQ��
�
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9HG� LJDQJV�WWHOVHQ� DI� HYDOXHULQJHQ� EOHY� GH� LQYROYHUHGH� XGGDQQHOVHVLQVWLWXWLRQHU� VNULIWOLJW� RULHQ�
WHUHW��+HUHIWHU� HWDEOHUHGH�KYHUW� XGGDQQHOVHVVWHG� HQ� I�OJHJUXSSH�PHG�DQVYDU� IRU�XGDUEHMGHOVH�DI�
HQ� VHOYHYDOXHULQJVUDSSRUW�� 6HOYHYDOXHULQJVJUXSSHUQH� KDU� W\SLVN� EHVWnHW� DI� UHSU�VHQWDQWHU� IRU�
VWXGLHOHGHOVHQ��IDVWDQVDWWH�XQGHUYLVHUH��VWXGLHDGPLQLVWUDWLYW�SHUVRQDOH�VDPW�VWXGHUHQGH���
�
'HU� HU� HQGYLGHUH� DIKROGW� HW� LQIRUPDWLRQVP�GH� PHOOHP� 'DQPDUNV� (YDOXHULQJVLQVWLWXW� RJ� UHSU��
VHQWDQWHU� IRU� XGGDQQHOVHVVWHGHUQH�� 3n� P�GHW� EOHY� HYDOXHULQJHQV� PHWRGH� JHQQHPJnHW�� RJ�
HYDOXHULQJHQV�IRUO�E�RJ�WLGVSODQ�VDPW�YHMOHGQLQJ�WLO�VHOYHYDOXHULQJ�EOHY�SU�VHQWHUHW���
�
'RNXPHQWDWLRQVPDWHULDOH�RJ�LQVWLWXWLRQVEHV�J�
,�'DQPDUNV�(YDOXHULQJVLQVWLWXWV�HYDOXHULQJVPRGHO�LQGJnU�IRUVNHOOLJH�GHOHOHPHQWHU�GHU�KDU�WLO�IRUPnO�
DW� WLOYHMHEULQJH� GRNXPHQWDWLRQVPDWHULDOH� LQGHQIRU� GH� XGGDQQHOVHVRPUnGHU� GHU� HYDOXHUHV�� 'HO�
HOHPHQWHUQH� L� IRUELQGHOVH�PHG� HYDOXHULQJHQ� DI� GHVLJQXGGDQQHOVHUQH� XQGHU� .XOWXUPLQLVWHULHW� KDU�
Y�UHW�I�OJHQGH��
�

• 6HOYHYDOXHULQJ�
• $UEHMGVPDUNHGVXQGHUV�JHOVH�
• ,QVWLWXWLRQVEHV�J�
�
6HOYHYDOXHULQJHQ� XGJ�U� HW� FHQWUDOW� HOHPHQW� L� 'DQPDUNV� (YDOXHULQJVLQVWLWXWV� HYDOXHULQJHU�� 6HOY�
HYDOXHULQJHQ�KDU�WR�KRYHGIRUPnO��
�

• $W� WLOYHMHEULQJH� XGGDQQHOVHUQHV� YXUGHULQJHU� DI� HJQH� PnOV�WQLQJHU�� VW\UNHU� RJ� VYDJKHGHU� IRU�
KHUYHG�DW�VWLPXOHUH�WLO�LQWHUQ�NYDOLWHWVXGYLNOLQJ�RJ�WLO�RYHUYHMHOVHU�RP�IUHPWLGLJH�VWUDWHJLHU��

• $W� WLOYHMHEULQJH� VNULIWOLJ� GRNXPHQWDWLRQ�RP�XGGDQQHOVHQ� VRP�JUXQGODJ� IRU�XGDUEHMGHOVHQ�DI�GHQ�
HQGHOLJH�HYDOXHULQJVUDSSRUW��
�
+YHUW� XGGDQQHOVHVVWHG�KDU� JHQQHPI�UW� HQ� VHOYHYDOXHULQJ�GHU� HU�PXQGHW� XG� L� HQ� VHOYHYDOXHULQJV�
UDSSRUW�� 6HOYHYDOXHULQJVUDSSRUWHQ� HU� XGDUEHMGHW� DI� I�OJHJUXSSHQ� L� RYHUHQVVWHPPHOVH� PHG�
YHMOHGQLQJHQ� WLO� VHOYHYDOXHULQJ� IUD� 'DQPDUNV� (YDOXHULQJVLQVWLWXW�� KYRUL� GHU� RSIRUGUHV� WLO� DW�
VHOYHYDOXHULQJVUDSSRUWHUQH� GHOV� HU� DQDO\VHUHQGH�� GHOV� IUHPDGUHWWHGH�PHG� GHW� IRUPnO� DW� DIG�NNH�
VW\UNHU�RJ�VYDJKHGHU�YHG�XGGDQQHOVHQ��
�
6HOYHYDOXHULQJVUDSSRUWHUQH�RPIDWWHU�VnYHO�NYDOLWDWLYH�VRP�NYDQWLWDWLYH�IRUKROG�RJ�EHO\VHU�HQ�U�NNH�
FHQWUDOH� DVSHNWHU� DI� EHW\GQLQJ� IRU� XGGDQQHOVHQV� NYDOLWHW�� KHUXQGHU� XGGDQQHOVHQV� PnOV�WQLQJ��
VWUXNWXU� RJ� IDJOLJH� LQGKROG�� XQGHUYLVQLQJV�� RJ� HNVDPHQVIRUPHU�� VWXGHQWHUSURILOHQ� VDPW�GH�RUJD�
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QLVDWRULVNH� RJ� �NRQRPLVNH� YLONnU� XGGDQQHOVHQ� IXQJHUHU� XQGHU�� 6RP� OHG� L� VHOYHYDOXHULQJHQ� HU�
XGGDQQHOVHVVWHGHUQH� GHVXGHQ� EOHYHW� EHGW� RP� DW� J�UH� UHGH� IRU� GH� HNVLVWHUHQGH� LQWHUQH�
PHNDQLVPHU� WLO� DW� VLNUH� XGGDQQHOVHQV� NYDOLWHW�� 'HU� HU� HIWHUI�OJHQGH� EOHYHW� LQGKHQWHW� HW� PLQGUH�
DQWDO� \GHUOLJHUH� RJ� SU�FLVHUHQGH� RSO\VQLQJHU� WLO� VXSSOHPHQW� DI� VHOYHYDOXHULQJVUDSSRUWHUQH��
6HOYHYDOXHULQJVUDSSRUWHUQH� HU� RIIHQWOLJW� WLOJ�QJHOLJH�� 'H� HU� GRJ� LNNH� RSWU\NW� DI� 'DQPDUNV�
(YDOXHULQJVLQVWLWXW��PHQ�Pn�UHNYLUHUHV�YHG�GH�SnJ�OGHQGH�XGGDQQHOVHVLQVWLWXWLRQHU��
�
6LGHO�EHQGH� PHG� XGDUEHMGHOVHQ� DI� VHOYHYDOXHULQJVUDSSRUWHUQH� LY�UNVDWWH� 'DQPDUNV�
(YDOXHULQJVLQVWLWXW� JHQQHPI�UHOVHQ� DI� HQ� DUEHMGVPDUNHGVXQGHUV�JHOVH�� )RUPnOHW� PHG�
XQGHUV�JHOVHQ� YDU� DW� NRUWO�JJH� GLPLWWHQGHUV� WLONQ\WQLQJ� WLO� DUEHMGVPDUNHGHW� PHG� KHQV\Q� WLO�
DUEHMGVO�VKHG�� EUDQFKHWLONQ\WQLQJ� RJ� EHVN�IWLJHOVHVP�VVLJH� VWDWXV�� $UEHMGVPDUNHGVDQDO\VHQ� HU�
XGDUEHMGHW� Sn� EDJJUXQG� DI� RSO\VQLQJHU� IUD�'DQPDUNV� 6WDWLVWLN� YHGU�UHQGH�GLPLWWHQGHU� IUD� nUHQH�
�����WLO������RJ�GHUHV�DUEHMGVPDUNHGVWLONQ\WQLQJ�L��������
�
(IWHU� XGDUEHMGHOVHQ� DI� VHOYHYDOXHULQJVUDSSRUWHUQH�JHQQHPI�UWH� HYDOXHULQJVJUXSSHQ�RJ�'DQPDUNV�
(YDOXHULQJVLQVWLWXW�HQ�EHV�JVUXQGH�Sn�GH�HYDOXHUHGH�XGGDQQHOVHVLQVWLWXWLRQHU��3n�EHV�JHQH�P�G�
WHV� HYDOXHULQJVJUXSSHQ� PHG� GH� IRUVNHOOLJH� JUXSSHU� WLONQ\WWHW� XGGDQQHOVHUQH� KHUXQGHU�
I�OJHJUXSSHQ�� OHGHOVHQ�� IDVWDQVDWWH�RJ� LNNH�IDVWDQVDWWH�XQGHUYLVHUH� VDPW� VWXGHUHQGH�� �+HUYHG� ILN�
HYDOXHULQJVJUXSSHQ�PXOLJKHG�IRU�GHOV�DW�In�XGG\EHW�DVSHNWHU�L�VHOYHYDOXHULQJVUDSSRUWHUQH��GHOV�DW�
GU�IWH� HPQHU� VRP� HYDOXHULQJVJUXSSHQ� IDQGW� FHQWUDOH� L� IRUKROG� WLO� HYDOXHULQJVRPUnGHW�� PHG� GH�
DNW�UHU� VRP� HU� LQYROYHUHW� L� XGGDQQHOVHQ�� ,QVWLWXWLRQVEHV�JHQH� UDSSRUWHUHV� LNNH� V�UVNLOW� HIWHUVRP�
HYDOXHULQJVJUXSSHQV�LQGWU\N�IUD�LQVWLWXWLRQVEHV�JHQH�NRPPHU�WLO�XGWU\N�L�HYDOXHULQJVUDSSRUWHQ��
�
$IUDSSRUWHULQJ�
3n� JUXQGODJ� DI� GRNXPHQWDWLRQVPDWHULDOHW� RJ� EHV�JHQH� Sn� XGGDQQHOVHVLQVWLWXWLRQHUQH� KDU�
HYDOXHULQJVJUXSSHQ� RJ� 'DQPDUNV� (YDOXHULQJVLQVWLWXW� XGDUEHMGHW� HQ� IRUHO�ELJ� HYDOXHULQJVUDSSRUW��
'HQ�IRUHO�ELJH�UDSSRUW�HU�IUHPVHQGW�WLO�XGGDQQHOVHVVWHGHUQH�VRP�JUXQGODJ�IRU�NRQIHUHQFHQ�VDPW�
PHG�KHQEOLN�Sn�UHWWHOVH�DI�IDNWXHOOH�RJ�WHNQLVNH�IHMO���
�
9HG�NRQIHUHQFHQ�GHOWDJHU�UHSU�VHQWDQWHU�IRU�GH�LQYROYHUHGH�XGGDQQHOVHU��HYDOXHULQJVJUXSSHQ�RJ�
'DQPDUNV� (YDOXHULQJVLQVWLWXW�� 'HW� SULP�UH� IRUPnO� PHG� NRQIHUHQFHQ� HU� DW� GU�IWH� VnYHO�
SU�PLVVHUQH� IRU� HYDOXHULQJVUDSSRUWHQV� DQDO\VHU� VRP� HYDOXHULQJVJUXSSHQV� NRQNOXVLRQHU� RJ�
DQEHIDOLQJHU��
�
(IWHU�NRQIHUHQFHQ�XGDUEHMGHV�GHQ�HQGHOLJH�HYDOXHULQJVUDSSRUW�GHU�IUHPVHQGHV�WLO�.XOWXUPLQLVWHULHW�
RJ� XGGDQQHOVHVLQVWLWXWLRQHUQH� P�IO�� RJ� RIIHQWOLJJ�UHV� VDPPHQ� PHG� HYDOXHULQJHQV�
GRNXPHQWDWLRQVPDWHULDOH��
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$SSHQGLNV�'��

%LODJ�WLO�HYDOXHULQJVUDSSRUWHQ�
�

• 6HOYHYDOXHULQJVUDSSRUW��'HVLJQXGGDQQHOVHQ��'DQPDUNV�'HVLJQVNROH��
• 6HOYHYDOXHULQJVUDSSRUW��'HVLJQXGGDQQHOVHQ��'HVLJQVNROHQ�L�.ROGLQJ��
• 6HOYHYDOXHULQJVUDSSRUW��'HVLJQXGGDQQHOVHQ��$UNLWHNWVNROHQ�L�$DUKXV��
• 6HOYHYDOXHULQJVUDSSRUW��'HVLJQXGGDQQHOVHQ��.XQVWDNDGHPLHWV�$UNLWHNWVNROH��
• 6HOYHYDOXHULQJVUDSSRUW��'HVLJQXGGDQQHOVHQ��*ODV�	�.HUDPLNVNROHQ�Sn�%RUQKROP��
• ¨6W\UNHOVHQ�DI�GHW�JRGH�KnQGY�UN��,GHHU�RJ�IRUVODJ¨��XGJLYHW�DI�8GYDOJHW�WLO�VLNULQJ�DI�KnQGY�UN��
.XOWXUPLQLVWHULHW������

• 5HJHULQJHQV�'HVLJQUHGHJ�UHOVH��(UKYHUYVPLQLVWHULHW�
• (YDOXHULQJVUDSSRUW�DI�IRUVNQLQJHQ�YHG�.XQVWDNDGHPLHWV�$UNLWHNWVNROH�����������
• 7KH�6FLHQFHV�RI�WKH�$UWLILFLDO��������
• %XGJHWDQDO\VH�DI�.XOWXUPLQLVWHULHWV�YLGHUHJnHQGH�XGGDQQHOVHU��QRYHPEHU��������NRQRPLVW\UHOVHQ�
�
6HOYHYDOXHULQJVUDSSRUWHUQH� NDQ� HYW�� UHNYLUHUHV� YHG� KHQYHQGHOVH� WLO� GH� SnJ�OGHQGH�
XGGDQQHOVHVLQVWLWXWLRQHU��
�
�
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$SSHQGLNV�(��

6XSSOHUHQGH�VWDWLVWLN�
�
�
7DEHO���
6WXGLHJHQQHPI�UHOVH�PnOW�VRP�DQGHO�DI�VWXGLHVWDUWHUH�����������GHU�KDU�JHQQHPI�UW�GHQ�
IHPnULJH�XGGDQQHOVH�LQGHQ����RNW�������
� ����� ����� ����� �����

'HVLJQVNROHQ�L�.ROGLQJ� ���DI����
 ����

���DI����
 ����

���DI����
 ����

���DI���
 ����

'DQPDUNV�'HVLJQVNROH� ����DI�����
 �����

����DI�����
 ����

����DI�����
 �����

����DI�����
 �����

$UNLWHNWVNROHQ�L�$DUKXV���
GHVLJQDIGHOLQJ��

���DI����
 ����

���DI����
 ����

��DI����
 ����

��DI����
 ���

1RWH�� .XQVWDNDGHPLHWV� $UNLWHNWVNROH� HU� LNNH� PHGWDJHW� GD� WDOPDWHULDOHW� LNNH� HU� VSHFLILFHUHW� L� IRUKROG� WLO�

GHVLJQDIGHOLQJHU��

7DEHOOHQ�VNDO� O�VHV�VnOHGHV�DW�GHU�I�HNV�� L������YDU����VWXGLHVWDUWHUH�Sn�'HVLJQVNROHQ�L�.ROGLQJ��+HUDI�KDYGH����¥�

VYDUHQGH�WLO�������VHQHVW�GHQ����RNW�������JHQQHPI�UW�GHQ�IHPnULJH�XGGDQQHOVH��

�
�
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7DEHO����
$UEHMGVO�VKHG�L�����������IRUGHOW�Sn�nUJDQJH�RJ�LQVWLWXWLRQHU�DIGHOLQJHU�
�
� cUJDQJ�������

PnOW�L������
cUJDQJHQH����������

PnOW�L������
cUJDQJHQH����������

PnOW�L������

'HVLJQVNROHQ�L�.ROGLQJ�� � � �

9LVXHO�.RPPXQLNDWLRQ� ��DI���� ������ ��DI���� ������ ���DI���� ������

,QGXVWULHO�'HVLJQ� ��DI���� ������ ��DI���� ������ ���DI���� ������

8QLND� ���DI���� ������ ���DI���� ������ ���DI����� ������

'DQPDUNV�'HVLJQVNROH�� � � �

,QGXVWULHO�'HVLJQ� ���DI���� ����� ���DI����� ����� ���DI���� ������
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• (YDOXHULQJ�DI�.XOWXUPLQLVWHULHWV�IRUV�JVXGGDQQHOVHU��PDM�������,6%1���������������
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