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6WXGLHHOHPHQWNDWDORJ�

���0XVLNKLVWRULH�

�����0XVLNKLVWRULH��JUXQGNXUVXV������nUVY UN� �����������������������������������������������������������������������V����

�����0XVLNKLVWRULH��REOLJDWRULVN�VSHFLDORPUnGH������nUVY UN� ����������������������������������������������V����

�����0XVLNKLVWRULH��YDOJIULW�VSHFLDORPUnGH������nUVY UN�� �����������������������������������������������������V����

�����3URMHNW������nUVY UN�� ���������������������������������������������������������������������������������������������������������V����

�����0XVLNYLGHQVNDEHOLJW�VSHFLDORPUnGH��YDOJIULW�HPQH������nUVY UN�� ������������������������������V����

���0XVLNDOVN�DQDO\VH�

�����0XVLNDOVN�DQDO\VH�,������nUVY UN� �������������������������������������������������������������������������������������V����

�����0XVLNDOVN�DQDO\VH�,,������nUVY UN�� ����������������������������������������������������������������������������������V����

�����0XVLNDOVN�DQDO\VH��YDOJIULW�HPQH������nUVY UN� ��������������������������������������������������������������V����

���6DWVO UH�DUUDQJHPHQW

�����6DWVO UH�DUUDQJHPHQW�,������nUVY UN�������������������������������������������������������������������������������V����

�����6DWVO UH�DUUDQJHPHQW�,,������nUVY UN�� ���������������������������������������������������������������������������V����

�����6DWVO UH�DUUDQJHPHQW��YDOJIULW�HPQH������nUVY UN� �������������������������������������������������������V����

���%UXJVNODYHU�RJ�K¡UHO UH�

�����%UXJVNODYHU�RJ�K¡UHO UH�,������nUVY UN���������������������������������������������������������������������������V����

�����%UXJVNODYHU�RJ�K¡UHO UH�,,������nUVY UN� ������������������������������������������������������������������������V����

���0XVLNOHGHOVH�

�����0XVLNOHGHOVH��,��5XVNRU�RJ�URWDWLRQ������nUVY UN� ���������������������������������������������������������V����

�����0XVLNOHGHOVH��,,������nUVY UN�������������������������������������������������������������������������������������������V����

���6DQJ�RJ�NODYHU�

�����6DQJ�RJ�NODYHU��,������nUVY UN�������������������������������������������������������������������������������������������V����

�����6DQJ�RJ�NODYHU��,,������nUVY UN� ����������������������������������������������������������������������������������������V����
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���,QGOHGQLQJ

�����8GGDQQHOVHVGHO��IDJ�RJ�nU

'HQQH�VWXGLHRUGQLQJ�EHVNULYHU�GHQ�JUXQGIDJOLJH�GHO�DI�%$�XGGDQQHOVHQ�L�PXVLNYLGHQVNDE�XQGHU

�����EHNHQGWJ¡UHOVHQ�������RUGQLQJHQ��UHYLGHUHW�L������

�����,QGKROGV��RJ�PnOEHVNULYHOVH

6WXGLHWV�JHQVWDQG�HU�PXVLN�RJ�PXVLNNXOWXUHU��KHUXQGHU�GHQ�HXURS LVNH�NXQVWPXVLN�IUD

PLGGHODOGHUHQ�WLO�L�GDJ��YRUH�GDJHV�SRSXO UPXVLN�RJ�IUHPPHGH�NXOWXUHUV�PXVLN��'H�IRUVNHOOLJH

PXVLNIRUPHU�EHKDQGOHV�KLVWRULVN�RJ�DQDO\WLVN��RJ�GHU�DQO JJHV�HQ�EUHG�YLIWH�DI�WHRUHWLVNH

LQGIDOGVYLQNOHU��6WXGLHW�RPIDWWHU�RJVn�SUDNWLVN�PXVLNXG¡YHOVH��,�VWXGLHWV�SUDNWLVN�PXVLNDOVNH

GLVFLSOLQHU�RS¡YHV�I UGLJKHGHU��GHU�HU�HQ�IRUXGV WQLQJ�IRU�GHQ�YLGHQVNDEHOLJH�EHVN IWLJHOVH�PHG

PXVLN��RJ�VRP�VLJWHU�PRG�HQ�NRPSHWHQW�SUDNWLVN�PXVLNIRUPLGOLQJ�L�IRUVNHOOLJH�HUKYHUYV�

VLWXDWLRQHU��'HU�O JJHV�Y JW�Sn�XGYLNOLQJHQ�DI�HYQHQ�WLO�VHOYVW QGLJW�RJ�PHWRGLVN�UHIOHNWHUHW

DUEHMGH��RJ�VWXGLHW�LQGHKROGHU�HW�HOHPHQW�DI�YDOJIULKHG��GHU�PXOLJJ¡U�HQ�JUDG�DI�VSHFLDOLVHULQJ�

0nOHW�PHG�JUXQGIDJVVWXGLHW�L�PXVLN�HU�DW�XGGDQQH�KXPDQLVWLVNH�EDFKHORUHU��GHU�KDU�HQ

YLGHQVNDEHOLJW�EDVHUHW�NRPSHWHQFH�L�PXVLNYLGHQVNDE�Sn�HW�QLYHDX��VRP�RSI\OGHU�DGJDQJVNUDYHQH

WLO�NDQGLGDWXGGDQQHOVHQ�L�PXVLN�RJ�NDQ�GDQQH�EDJJUXQG�IRU�IRUWVDW�XGGDQQHOVH�L�DQGUH

VDPPHQK QJH�

%DFKHORUXGGDQQHOVHQ�HU�HQ�DNDGHPLVN�JUDG��GHU�NDQ�I¡UH�WLO�DQV WWHOVH�Sn�IRUVNHOOLJH�RPUnGHU�

PHQ�VRP�LNNH�JLYHU�QRJHQ�SU FLVW�GHILQHUHW�HUKYHUYVNRPSHWHQFH�

�����7LOK¡UVIRUKROG

'HQQH�VWXGLHRUGQLQJ�J OGHU�IRU�GHQ�JUXQGIDJOLJH�GHO�DI�%$�VWXGLHW�XQGHU�0XVLNYLGHQVNDEHOLJW

6WXGLHQ YQ�YHG�'HW�KXPDQLVWLVNH�)DNXOWHW��.¡EHQKDYQV�8QLYHUVLWHW�

�����,NUDIWWU GHQ�RJ�KMHPPHO

6WXGLHRUGQLQJHQ�WU GHU�L�NUDIW�G�����VHSWHPEHU������XQGHU�+XPDQLVWEHNHQGWJ¡UHOVHQ�DI�����PDUWV

������6WXGHUHQGH��GHU�RSWDJHV�WLO�EDFKHORUXGGDQQHOVHU�G�����VHSWHPEHU������HOOHU�VHQHUH��VNDO

VWXGHUH�HIWHU�GHQQH�RUGQLQJ�

�����$GJDQJVNUDY

$GJDQJ�WLO�VWXGLHW�KDU�HQKYHU��VRP�RSI\OGHU�GH�DOPLQGHOLJH�EHWLQJHOVHU�IRU�HW�VWXGLXP�YHG�'HW

KXPDQLVWLVNH�)DNXOWHW�YHG�.¡EHQKDYQV�8QLYHUVLWHW�RJ�VRP�YHG�HQ�RSWDJHOVHVSU¡YH�RSI\OGHU�GH

IDVWVDWWH�PLQGVWHNUDY�L�KHQKROGVYLV�NODYHUVSLO��VDQJ��SULPD�YLVWD�NODYHU��NODYHUVSLO�IUD�EODGHW��RJ

K¡UHO UH�MIU��%HNHQGWJ¡UHOVH�QU������DI����������RP�DGJDQJ��LQGVNULYQLQJ�RJ�RUORY�P�Y��YHG

YLGHUHJnHQGH�XGGDQQHOVHU�RJ�VWXGLHQ YQHWV�SU¡YHEHVNULYHOVH��GDWHUHW�MDQXDU�������1 UPHUH

RSO\VQLQJHU�KHURP�InV�YHG�KHQYHQGHOVH�WLO�LQVWLWXWWHW�

8GHQODQGVNH�VWXGHUHQGH�RJ�VWXGHUHQGH�PHG�XGHQODQGVN�DGJDQJVJUXQGODJ�VNDO�LQGHQ�VWXGLH�
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VWDUW�KDYH�EHVWnHW�6WXGLHSU¡YH�L�GDQVN�VRP�DQGHWVSURJ��KKY��NXQQH�GRNXPHQWHUH�EHKHUVNHOVH�DI

GDQVN�Sn�WLOVYDUHQGH�QLYHDX�

�����9DULJKHG

'HQ�JUXQGIDJOLJH�GHO�DI�%$�XGGDQQHOVHQ�L�PXVLNYLGHQVNDE�HU�QRUPHUHW�WLO���nUVY UN�

�����6WXGLHVWUXNWXUHO�LQGSDVQLQJ

'HQ�JUXQGIDJOLJH�GHO�DI�%$�XGGDQQHOVHQ�L�PXVLNYLGHQVNDE�XGJ¡U�HQ�GHO�DI�HQ

EDFKHORUXGGDQQHOVH��GHU�HU�QRUPHUHW�WLO���nUVY UN��RJ�VRP�L�¡YULJW�RPIDWWHU�WLOYDOJ����nUVY UN��

%HVWnHW�EDFKHORUXGGDQQHOVH�PHG�JUXQGIDJVVWXGLXP�L�PXVLN�JLYHU�DGJDQJ�WLO

NDQGLGDWXGGDQQHOVHQ�L�PXVLN�XGHQ�\GHUOLJHUH�DQV¡JQLQJ�XQGHU�IRUXGV WQLQJ�DI��DW�GHQ�VWXGHUHQGH

KDU�JHQQHPI¡UW�PLQGVW�ó�nUVY UN�DI�VLQH�WLOYDOJVVWXGLHU�XGHQ�IRU�JUXQGIDJHW�

(Q�EHVWnHW�EDFKHORUXGGDQQHOVH�PHG�PXVLN�VRP�JUXQGIDJ�JLYHU�UHW�WLO�EHWHJQHOVHQ�%�$��L

PXVLNYLGHQVNDE�PHG�WLOYDOJVIDJ��L�I[�)UDQVN��

�����6WXGLHHOHPHQWHU

6WXGLHHOHPHQWHUQH�L�GHQ�JUXQGIDJOLJH�GHO�DI�%$�XGGDQQHOVHQ�L�PXVLNYLGHQVNDE�HU�LQGGHOW�L

I¡OJHQGH���IDJGLVFLSOLQHU�

���0XVLNKLVWRULH�

�����0XVLNKLVWRULH��JUXQGNXUVXV������nUVY UN�

�����0XVLNKLVWRULH��REOLJDWRULVN�VSHFLDORPUnGH������nUVY UN�

�����0XVLNKLVWRULH��YDOJIULW�VSHFLDORPUnGH������nUVY UN�

�����3URMHNW������nUVY UN�

�����0XVLNYLGHQVNDEHOLJW�VSHFLDORPUnGH��YDOJIULW�HPQH������nUVY UN�

���0XVLNDOVN�DQDO\VH�

�����0XVLNDOVN�DQDO\VH�,������nUVY UN�

�����0XVLNDOVN�DQDO\VH�,,������nUVY UN�

�����0XVLNDOVN�DQDO\VH��YDOJIULW�HPQH������nUVY UN�

���6DWVO UH�DUUDQJHPHQW

�����6DWVO UH�DUUDQJHPHQW�,������nUVY UN�

�����6DWVO UH�DUUDQJHPHQW�,,������nUVY UN�

�����6DWVO UH�DUUDQJHPHQW��YDOJIULW�HPQH������nUVY UN�

���%UXJVNODYHU�RJ�K¡UHO UH�

�����%UXJVNODYHU�RJ�K¡UHO UH�,������nUVY UN�

�����%UXJVNODYHU�RJ�K¡UHO UH�,,������nUVY UN�

���0XVLNOHGHOVH�

�����0XVLNOHGHOVH�,��UXVNRU�RJ�URWDWLRQ������nUVY UN�

�����0XVLNOHGHOVH�,,������nUVY UN�

���6DQJ�RJ�NODYHU�

�����6DQJ�RJ�NODYHU�,������nUVY UN�
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�����6DQJ�RJ�NODYHU�,,������nUVY UN�

�����2EOLJDWRULVNH�RJ�YDOJIUL�VWXGLHHOHPHQWHU

8GGDQQHOVHQV�REOLJDWRULVNH�VWXGLHHOHPHQWHU�RPIDWWHU�I¡OJHQGH�HNVDPLQHU�

�����0XVLNKLVWRULH��JUXQGNXUVXV������nUVY UN�

�����0XVLNKLVWRULH��REOLJDWRULVN�VSHFLDORPUnGH������nUVY UN�

�����3URMHNW������nUVY UN�

�����0XVLNDOVN�DQDO\VH�,������nUVY UN�

�����0XVLNDOVN�DQDO\VH�,,������nUVY UN�

�����6DWVO UH�DUUDQJHPHQW�,������nUVY UN�

�����6DWVO UH�DUUDQJHPHQW�,,������nUVY UN�

�����%UXJVNODYHU�RJ�K¡UHO UH�,������nUVY UN�

�����6DQJ�RJ�NODYHU��,������nUVY UN�

�����6DQJ�RJ�NODYHU��,,������nUVY UN�

,�GH�YDOJIUL�RPUnGHU�Y OJHV�VWXGLHHOHPHQWHU�VYDUHQGH�WLO�����nUVY UN�EODQGW�I¡OJHQGH�HNVDPLQHU�

�����0XVLNKLVWRULH��YDOJIULW�VSHFLDORPUnGH������nUVY UN�

�����0XVLNYLGHQVNDEHOLJW�VSHFLDORPUnGH��YDOJIULW�HPQH������nUVY UN�

�����0XVLNDOVN�DQDO\VH��YDOJIULW�HPQH������nUVY UN�

�����6DWVO UH�DUUDQJHPHQW��YDOJIULW�HPQH������nUVY UN�

�����%UXJVNODYHU�RJ�K¡UHO UH�,,������nUVY UN�

�����0XVLNOHGHOVH�,��UXVNRU�RJ�URWDWLRQ������nUVY UN�

�����0XVLNOHGHOVH�,,������nUVY UN�

+HQVLJWHQ�PHG�GHW�YDOJIUL�RPUnGH�HU�DW�JLYH�GHQ�VWXGHUHQGH�PXOLJKHG�IRU�HQ�YLV�VSHFLDOLVHULQJ�IUD

EHJ\QGHOVHQ�DI�VWXGLHW��'HW�NDQ�VNH�YHG�DW�IRNXVHUH�PHUH�Sn�PXVLNKLVWRULH��PHG�PXOLJKHG�IRU�L�DOW

����nUVY UN���YHG�DW�EHVWn�HQ�HNVWUD�HNVDPHQ�L�DQDO\VH�RJ�HOOHU�VDWVO UH�HOOHU�YHG�DW�IRNXVHUH�PHUH

Sn�SUDNWLVNH�GLVFLSOLQHU��RJVn�PHG�PXOLJKHG�IRU�LDOW�����nUVY UN���'HU�HU�OLJHOHGHV�PXOLJKHG�IRU�DW

EODQGH�GH�IRUVNHOOLJH��YDOJIUL�IDJGLVFLSOLQHU��GRJ�XQGHU�LDJWWDJHOVH�DI�UHJOHUQH�L��������QHGHQIRU��

9DOJ�LQGHQ�IRU�GHW�YDOJIUL�RPUnGH�EHVWHPPHV�DI�GHQ�VWXGHUHQGHV�LQWHUHVVHU�RJ�HYHQWXHOW�DI

GHQ�VWXGHUHQGHV�¡QVNH�RP�HQ�EHVWHPW��IUHPWLGLJ�HUKYHUYVIXQNWLRQ��'HU�HNVLVWHUHU�LNNH�IRUPHOOH

NUDY�RP�VSHFLILNNH�YDOJ�L�IRUELQGHOVH�PHG�EHVWHPWH�HUKYHUYVIXQNWLRQHU��.XQ�J\PQDVLHO UHU�

IXQNWLRQHQ�IRUXGV WWHU�HQ�EHVWHPW�NRPELQDWLRQ��QHPOLJ�VWXGLHHOHPHQWHUQH������������RJ�����

VnOHGHV�DW�GHU�RSQnV�HQ�EDODQFH�PHOOHP�WHRUHWLVNH�RJ�SUDNWLVNH�IDJGLVFLSOLQHU��MIU��%HNHQGWJ¡UHOVHQ

RP�XQGHUYLVQLQJVNRPSHWHQFH�L�J\PQDVLHW��%HN��QU������DI�������������,�WYLYOVWLOI OGH�NRQWDNWHV

VWXGLHYHMOHGQLQJHQ�

������5 NNHI¡OJH�RJ�V UOLJH�EHVWHPPHOVHU�YHGU��0XVLNOHGHOVH�,�RJ�0XVLNOHGHOVH�,,

'H�REOLJDWRULVNH�VWXGLHHOHPHQWHU�VNDO�EHVWnV�L�GHQ�U NNHI¡OJH��GHU�HU�DQJLYHW�XQGHU�KYHU

IDJGLVFLSOLQ�L������'H�YDOJIUL�VWXGLHHOHPHQWHU�NDQ�EHVWnV�L�YLONnUOLJ�U NNHI¡OJH�RJ�IRUXGV WWHU�LNNH

NXQGVNDEHU�IRUGUHW�YHG�HNVDPLQHU�L�GH�REOLJDWRULVNH�VWXGLHHOHPHQWHU�



�

'RJ�J OGHU�GHW��DW�WLOPHOGLQJ�WLO�HNVDPHQ�L�PXVLNOHGHOVH�,�IRUXGV WWHU�WLOPHOGLQJ�WLO�EUXJV�

NODYHU�RJ�K¡UHO UH�,�VHQHVW�L�VDPPH�HNVDPHQVWHUPLQ�RJ�DW�WLOPHOGLQJ�WLO�HNVDPHQ�L�PXVLNOHGHOVH�,,

IRUXGV WWHU�WLOPHOGLQJ�WLO�EUXJVNODYHU�RJ�K¡UHO UH�,,�VHQHVW�L�VDPPH�HNVDPHQVWHUPLQ��'HVXGHQ

VNDO�EUXJVNODYHU�RJ�K¡UHO UH�,�VDPW�PXVLNOHGHOVH�,�Y UH�EHVWnHGH�I¡UHQG�HNVDPHQVWLOPHOGLQJ�WLO

EUXJVNODYHU�RJ�K¡UHO UH�,,�VDPW�PXVLNOHGHOVH�,,��(QGHOLJ�HU�EHVWnHGH�SU¡YHU�L�EUXJVNODYHU�RJ

K¡UHO UH�,,�RJ�PXVLNOHGHOVH�,,�HQ�IRUXGV WQLQJ�IRU�LQGVWLOOLQJ�WLO�SU¡YHU�L�VDPPH�IDJ�Sn�NDQGLGDW�

XGGDQQHOVHQ�

8GGDQQHOVHQV�REOLJDWRULVNH�VWXGLHHOHPHQWHU�HU�LQGI¡UW�L�QHGHQVWnHQGH�VNHPD�

��

VHPHVWHU

����

0XVLNKLVWRULH� SURMHNW

��� nUVY UN

���

6DWVO UH�

DUUDQJHPHQW

,,

��� nUVY UN

YDOJIULW RPUnGH YDOJIULW RPUnGH

����

6DQJ RJ NODYHU�

,,

��� nUVY UN

��

VHPHVWHU

����

0XVLNKLVWRULH�

VSHFLDORPUnGH ,

��� nUVY UN

���

0XVLNDOVN DQDO\VH ,,

��� nUVY UN

��

VHPHVWHU ����

0XVLNKLVWRULH�

JUXQGNXUVXV

��� nUVY UN

���

0XVLNDOVN DQDO\VH ,

��� nUVY UN

���

6DWVO UH�

DUUDQJHPHQW

,

��� nUVY UN

����

%UXJVNODYHU

RJ K¡UHO UH�

,

��� nUVY UN

YDOJIULW RPUnGH

����

6DQJ RJ NODYHU�

,

��� nUVY UN

��

VHPHVWHU

���'H�HQNHOWH�VWXGLHHOHPHQWHU
6WXGLHHOHPHQWHUQH�HU�EHVNUHYHW�XGW¡PPHQGH�L�IDJHWV�VWXGLHHOHPHQWNDWDORJ�

�����0XVLNKLVWRULH��JUXQGNXUVXV������nUVY UN��REOLJDWRULVN�

*RGNHQGWH�KMHPPHRSJDYHU�VDPW�EXQGHQ�VNULIWOLJ�KMHPPHRSJDYH�HOOHU�EXQGHQ�VNULIWOLJ�KMHPPH�

RSJDYH�VDPW�EXQGHQ�PXQGWOLJ�SU¡YH��GLDORJ���3U¡YHQ�KDU�LQWHUQ�FHQVXU�EHG¡PPHV�HIWHU����

VNDODHQ�

�����0XVLNKLVWRULH��REOLJDWRULVN�VSHFLDORPUnGH������nUVY UN��REOLJDWRULVN�



�

)UL�VNULIWOLJ�KMHPPHRSJDYH�PHG�LQWHUQ�FHQVXU��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

�����0XVLNKLVWRULH��YDOJIULW�VSHFLDORPUnGH������nUVY UN��YDOJIULW�

)UL�VNULIWOLJ�KMHPPHRSJDYH�PHG�HNVWHUQ�FHQVXU��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

�����0XVLNKLVWRULH��SURMHNW������nUVY UN��REOLJDWRULVN�

)UL�VNULIWOLJ�KMHPPHRSJDYH�RJ�PXQGWOLJ�EXQGHQ�GLDORJ�PHG�HNVWHUQ�FHQVXU��3U¡YHQ�EHG¡PPHV

HIWHU����VNDODHQ�

�����0XVLNYLGHQVNDEHOLJW�VSHFLDORPUnGH��YDOJIULW�HPQH������nUVY UN��YDOJIULW�

)UL�VNULIWOLJ�KMHPPHRSJDYH�PHG�HNVWHUQ�FHQVXU��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

�����0XVLNDOVN�DQDO\VH�,������nUVY UN��REOLJDWRULVN�

%XQGHQ�VNULIWOLJ�SU¡YH�Sn�XQLYHUVLWHWHW�XQGHU�WLOV\Q�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH�HOOHU

EXQGHQ�VNULIWOLJ�SU¡YH�Sn�XQLYHUVLWHWHW�XQGHU�WLOV\Q��3U¡YHQ�KDU�LQWHUQ�FHQVXU�RJ�EHG¡PPHV�HIWHU

���VNDODHQ�

�����0XVLNDOVN�DQDO\VH�,,������nUVY UN��REOLJDWRULVN�

%XQGHQ�VNULIWOLJ�KMHPPHRSJDYH�PHG�HNVWHUQ�FHQVXU��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

�����0XVLNDOVN�DQDO\VH��YDOJIULW�HPQH������nUVY UN��YDOJIULW�

%XQGHQ�VNULIWOLJ�KMHPPHRSJDYH�PHG�HNVWHUQ�FHQVXU��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

�����6DWVO UH�DUUDQJHPHQW�,������nUVY UN��REOLJDWRULVN�

%XQGHQ�VNULIWOLJ�KMHPPHRSJDYH�PHG�LQWHUQ�FHQVXU��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

�����6DWVO UH�DUUDQJHPHQW�,,������nUVY UN��REOLJDWRULVN�

%XQGHQ�VNULIWOLJ�KMHPPHRSJDYH�PHG�HNVWHUQ�FHQVXU��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

�����6DWVO UH�DUUDQJHPHQW��YDOJIULW�HPQH������nUVY UN��YDOJIULW�

%XQGHQ�VNULIWOLJ�KMHPPHRSJDYH�PHG�HNVWHUQ�FHQVXU��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

�����%UXJVNODYHU�RJ�K¡UHO UH�,������nUVY UN��REOLJDWRULVN�

%XQGHQ�SUDNWLVN�SU¡YH�PHG�LQWHUQ�FHQVXU��3U¡YHQ�EHG¡PPHV�PHG�EHVWnHW�LNNH�EHVWnHW�

�����%UXJVNODYHU�RJ�K¡UHO UH�,,������nUVY UN��YDOJIULW�

%XQGHQ�SUDNWLVN�SU¡YH�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH�HOOHU�EXQGHQ�SUDNWLVN�SU¡YH��(NVWHUQ

FHQVXU��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�



�

�����0XVLNOHGHOVH�,��UXVNRU�RJ�URWDWLRQ������nUVY UN��YDOJIULW�

8QGHUYLVQLQJVGHOWDJHOVH�HOOHU�EXQGHQ�SUDNWLVN�SU¡YH�PHG�LQWHUQ�FHQVXU��3U¡YHQ�EHG¡PPHV�PHG

EHVWnHW�LNNH�EHVWnHW�

�����0XVLNOHGHOVH�,,������nUVY UN�

%XQGHQ�SUDNWLVN�SU¡YH�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH�HOOHU�EXQGHQ�SUDNWLVN�SU¡YH��(NVWHUQ

FHQVXU��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

�����6DQJ�RJ�NODYHU�,������nUVY UN��REOLJDWRULVN�

8QGHUYLVQLQJVGHOWDJHOVH�HOOHU�EXQGHQ�SUDNWLVN�SU¡YH�PHG�LQWHUQ�FHQVXU��3U¡YHQ�EHG¡PPHV�PHG

EHVWnHW�LNNH�EHVWnHW�

�����6DQJ�RJ�NODYHU�,,������nUVY UN��REOLJDWRULVN�

%XQGHQ�SUDNWLVN�SU¡YH�PHG�HNVWHUQ�FHQVXU��3U¡YHQ�EHG¡PPHV�PHG�EHVWnHW�LNNH�EHVWnHW�

���*HQHUHOOH�HNVDPHQVEHVWHPPHOVHU

�����(NVDPHQVWLOPHOGLQJ

'HQ�VWXGHUHQGH�VNDO�VHOY�PHOGH�VLJ�WLO�GH�SU¡YHU��VRP�¡QVNHV�DIODJW�L�GHQ�LQGHY UHQGH�WHUPLQ�

7LOPHOGLQJ�NDQ�NXQ�VNH�L�WLOPHOGLQJVSHULRGHQ��5HJOHUQH�IRU�WLOPHOGLQJ��KHUXQGHU�RJVn�RSO\VQLQJ

RP�WLOPHOGLQJVSHULRGHQ��PHGGHOHV�IRU�GHQ�HQNHOWH�HNVDPHQVWHUPLQ�L�+XPDQLVW�

8QLYHUVLWHWVDYLVHQ�VDPW�YHG�RSVODJ�Sn�LQVWLWXWWHW��'HQ�VWXGHUHQGH�NDQ�EnGH�WLOPHOGH�VLJ�PDQXHOW

�MI��RSVODJ�RP�WLGVSXQNWHU�IRU�GHWWH��RJ�HOHNWURQLVN�YLD�381.7�.8��MI��RSVODJ�RP�WLGVSXQNWHU

IRU�GHWWH���

�����(NVDPHQVDIPHOGLQJ

+YLV�GHQ�VWXGHUHQGH�LNNH�¡QVNHU�DW�JHQQHPI¡UH�HQ�WLOPHOGW�SU¡YH��VNDO�GHQ�SnJ OGHQGH�SU¡YH

DIPHOGHV��$IPHOGLQJHQ�VNDO�VNH�VHQHVW�����PDM�KKY������GHFHPEHU��6nIUHPW�UHWWLGLJ�DIPHOGLQJ�LNNH

IRUHOLJJHU��EHWUDJWHV�SU¡YHQ�VRP�SnEHJ\QGW��0HGPLQGUH�GHQ�VWXGHUHQGH�EOLYHU�IRUKLQGUHW�L�DW

GHOWDJH�Sn�JUXQG�DI�V\JGRP��YLO�GHU�L�WLOI OGH�DI�XGHEOLYHOVH�EOLYH�UHJLVWUHUHW�´XGHEOHYHWµ��RJ�GHQ

VWXGHUHQGH�YLO�KDYH�EUXJW�HW�HNVDPHQVIRUV¡J�

�����$IYLNOLQJ�DI�HNVDPHQ

0XQGWOLJH�RJ�VNULIWOLJH�SU¡YHU�Sn�XQLYHUVLWHWHW�DIO JJHV�L�GH�DI�)DNXOWHWHW�IDVWVDWWH�HNVDPHQV�

WHUPLQHU��GYV��L�MDQXDU�RJ�MXQL�PnQHG��6\JHHNVDPHQ��VH�SNW���������RJ�L�V UOLJH�WLOI OGH�RPSU¡YH

�VH�SNW��������NDQ�DIKROGHV�XGHQ�IRU�GLVVH�WHUPLQHU�



��

�����3HQVXPRSJLYHOVHU

3HQVXPRSJLYHOVHU�WLO�EXQGQH�VNULIWOLJH�RJ�PXQGWOLJH�SU¡YHU�DIOHYHUHV�G�����GHFHPEHU��KKY��G����

PDM��(NVDPLQDWRUV�JRGNHQGHOVH�VNDO�HIWHU�HYW��Q¡GYHQGLJH�GU¡IWHOVHU�IRUHOLJJH�VHQHVW����GDJH

VHQHUH�

9HG�SUDNWLVNH�SU¡YHU�PHG�LQGLYLGXHOOH�SHQVXPRSJLYHOVHU�VNDO�OLVWHQ�RYHU�RSJLYQH�VDWVHU

IRUHO JJHV�HNVDPLQDWRU�VHQHVW���XJHU�I¡U�HNVDPHQVDIO JJHOVH��PHQV�GH�HQGHOLJH�RSJLYHOVHU�HIWHU

HYW��Q¡GYHQGLJH�GU¡IWHOVHU�VNDO�IRUHOLJJH�JRGNHQGW�VHQHVW���XJHU�LQGHQ�HNVDPHQ�

�����1RUPDOVLGHEHUHJQLQJ

+YRU�GHU�L�SHQVXPEHVNULYHOVHUQH�HOOHU�KMHPPHRSJDYHUV�RPIDQJ�Q YQHV�VLGHU��HU�GHU�RYHUDOW�WDOH

RP�QRUPDOVLGHU�i������WHJQ�HOOHU������DQVODJ��WHJQ�LQFO��PHOOHPUXP���,QGKROGVIRUWHJQHOVH�

OLWWHUDWXUOLVWH��QRGHHNVHPSOHU�RJ�ELODJ�W OOHU�LNNH�PHG�L�EHUHJQLQJHQ�DI�RPIDQJ�

�����'HILQLWLRQHU�DI�SU¡YHIRUPHU

*UXSSHSU¡YH

9HG�JUXSSHSU¡YHU�VNDO�KYHU�HQNHOW�GHOWDJHUV�SU VWDWLRQ�LGHQWLILFHUHV��RJ�SU VWDWLRQHQ�EHG¡PPHV

IRU�KYHU�HNVDPLQDQG�IRU�VLJ�

.ROOHNWLY�SU¡YH

9HG�NROOHNWLYH�SU¡YHU�EHG¡PPHV�KHOH�JUXSSHQ��RJ�GHU�JLYHV�HQ�VDPOHW�NDUDNWHU�IRU�DOOH�GHOWDJHUH�

9HG�HQ�NROOHNWLY�SU¡YH�NDQ�GHU�K¡MVW�GHOWDJH���HNVDPLQDQGHU�

$NWLY�XQGHUYLVQLQJVGHOWDJHOVH

+YRU�Q UPHUH�EHVWHPPHOVHU�LNNH�HU�DQI¡UW�L�GHW�SnJ OGHQGH�VWXGLHHOHPHQW�HU�DNWLY

XQGHUYLVQLQJVGHOWDJHOVH�GHILQHUHW�VRP�UHJHOP VVLJ�GHOWDJHOVH�L�XQGHUYLVQLQJHQ��)UDY U�YHG

V\JGRP�RJ�OLJQHQGH�NDQ�GRJ�DFFHSWHUHV�L�HW�RPIDQJ��GHU�LNNH�RYHUVWLJHU������'HW�SnKYLOHU

XQGHUYLVHUHQ�DW�I¡UH�SU VHQVOLVWHU�Sn�NXUVHUQH�

8QGHUYLVQLQJVGHOWDJHOVH�PHG�EHG¡PPHOVHQ�EHVWnHW�LNNH�EHVWnHW

%HG¡PPHOVHQ�EHVWnHW�YHG�XQGHUYLVQLQJVGHOWDJHOVH�NU YHU��DW�PDQ�LQGIULHU�NUDYHQH�WLO�DNWLY�XQGHU�

YLVQLQJVGHOWDJHOVH��VRP�GH�HU�GHILQHUHW�RYHQIRU�

%XQGHQ�SU¡YH

$W�HQ�SU¡YH�HU�EXQGHQ�YLO�VLJH��DW�GHU�HNVDPLQHUHV�L�HW�VS¡UJVPnO�VWLOOHW�DI�HNVDPLQDWRU��HYW��LQGHQ

IRU�HW�DI�VWXGLHQ YQHW�IRURUGQHW��IDVWODJW�SHQVXP��VRP�EHVNUHYHW�L�VWXGLHHOHPHQWNDWDORJHQ�XQGHU

GH�HQNHOWH�VWXGLHHOHPHQWHU�

)UL�SU¡YH

9HG�IUL�SU¡YH�IRUPXOHUHV�HNVDPHQVVS¡UJVPnOHW�DI�HNVDPLQDWRU�RJ�HNVDPLQDQG�L�I OOHVVNDE�



��

�����&HQVXU

3U¡YHU�PHG�HNVWHUQ�FHQVXU�EHG¡PPHV�DI�HNVDPLQDWRU�VDPW�DI�HQ�DI�9LGHQVNDEVPLQLVWHULHW

EHVNLNNHW�FHQVRU��3U¡YHU�PHG�LQWHUQ�FHQVXU�EHG¡PPHV�DI�HNVDPLQDWRU�VDPW�DI�HQ�DQGHQ�DI�IDJHWV

HNVDPLQDWLRQVEHUHWWLJHGH�XQGHUYLVHUH��VRP�DI�GHNDQHQ�HU�XGSHJHW�VRP�LQWHUQ�FHQVRU��3U¡YHU��GHU

EHG¡PPHV�DI�HNVDPLQDWRU�DOHQH��EHWHJQHV�VRP�LQWHUQ�SU¡YH�XGHQ�FHQVXU�

�����)ULVW�IRU�EHG¡PPHOVH

)ULVW�IRU�FHQVRUV�RJ�HNVDPLQDWRUV�EHG¡PPHOVH�DI�VNULIWOLJH�RSJDYHU�HU�YHG�HNVWHUQH�SU¡YHU�VHQHVW

��XJHU�HIWHU�HNVDPLQDWLRQ��YHG�LQWHUQH�SU¡YHU�VHQHVW���XJHU�HIWHU��)ULVW�IRU�EHG¡PPHOVH�DI

VNULIWOLJH�KMHPPHRSJDYHU�HU�G�����VHSWHPEHU�KKY��G������IHEUXDU�

9HG�PXQGWOLJH�SU¡YHU�PHGGHOHV�UHVXOWDWHW�VWUDNV�HIWHU��DW�HNVDPLQDWLRQHQ�HU�DIVOXWWHW�

�����2PSU¡YH

+YLV�HQ�SU¡YH�LNNH�EHVWnV��NDQ�GHQ�VWXGHUHQGH�LQGVWLOOH�VLJ�WLO�VDPPH�SU¡YH�Sn�Q\��(Q�VWXGHUHQGH

NDQ�GRJ�K¡MVW�LQGVWLOOH�VLJ�WLO�GHQ�VDPPH�SU¡YH���JDQJH��MI�HNVDPHQVEHNHQGWJ¡UHOVHQ��

6WXGLHQ YQHW�NDQ�WLOODGH�LQGVWLOOLQJ�HQ����RJ����JDQJ�KYLV�GHW�ILQGHV�EHJUXQGHW�L�XV GYDQOLJH

IRUKROG���-I��(NVDPHQVEHNHQGWJ¡UHOVHQ�DI�����QRYHPEHU������PHG� QGULQJHU�DI�����MXQL�������

,QGVWLOOLQJ�WLO�RPSU¡YH�NDQ�QRUPDOW�LNNH�ILQGH�VWHG�WLGOLJHUH�HQG�WLO�Q VWI¡OJHQGH�HNVDPHQVWHUPLQ�

GRJ�NDQ�VWXGHUHQGH�L�GHQ�WHUPLQ��KYRU�EDFKHORUXGGDQQHOVHQ�DIVOXWWHV��LQGVWLOOH�VLJ�WLO�RPSU¡YH�L

VDPPH�WHUPLQ�HOOHU�L�XPLGGHOEDU�IRUO QJHOVH�KHUDI�

��������nUVSU¡YHQ

)DNXOWHWHWV�NUDY�WLO�DW�EHVWn���nUVSU¡YHQ�HU��DW�GHQ�VWXGHUHQGH�HIWHU����VHPHVWHU�KDU�GHOWDJHW�L�RJ

HIWHU����VHPHVWHU�KDU�EHVWnHW�SU¡YHU�VYDUHQGH�WLO�PLQLPXP�����nUVY UN��6WXGHUHQGH��GHU�YHG

XGJDQJHQ�DI����VHPHVWHU�L�EDFKHORUXGGDQQHOVHQ�KDU�LQGVWLOOHW�VLJ�WLO��PHQ�LNNH�KDU�EHVWnHW�SU¡YHU�DI

PLQGVW�����nUVY UNV�RPIDQJ��NDQ�LQGVWLOOH�VLJ�WLO�RPSU¡YH�L�GH�SnJ OGHQGH�SU¡YHU�L�DXJXVW�

������6\JHHNVDPHQ

6nIUHPW�HQ�VWXGHUHQGH�Sn�JUXQG�DI�GRNXPHQWHUHW��YHG�O JHHUNO ULQJ��V\JGRP�Pn�XGHEOLYH�IUD�HQ

WLOPHOGW�SU¡YH�HOOHU�HU�IRUKLQGUHW�L�UHWWLGLJW�DW�DIOHYHUH�WLOPHOGW�KMHPPHRSJDYH��EHWUDJWHV�SU¡YHQ

LNNH�VRP�SnEHJ\QGW��6\JGRP�PHGGHOHV�LQVWLWXWWHW�VHQHVW�Sn�NO�������Sn�SU¡YHGDJHQ��'HQ

VWXGHUHQGH�NDQ�L�Vn�IDOG�HQWHQ�DIPHOGH�SU¡YHQ�HOOHU�DIWDOH�V\JHHNVDPHQ�

������6WDYH��RJ�IRUPXOHULQJVHYQH

(NVDPHQVVSURJHW�HU�GDQVN��9HG�EHG¡PPHOVHQ�DI�VNULIWOLJH�KMHPPHRSJDYHU�RJ�SURMHNW�VNUHYHW�Sn

GDQVN�VNDO�GHQ�VWXGHUHQGHV�VWDYH��RJ�IRUPXOHULQJVHYQH��VRP�GRNXPHQWHUHW�L�GHQ�IRUHODJWH

SU VWDWLRQ��LQGJn�L�KHOKHGVEHG¡PPHOVHQ�DI�GHQ�SnJ OGHQGH�SU VWDWLRQ��LGHW�GHW�IDJOLJH�LQGKROG

GRJ�VNDO�Y JWHV�WXQJHVW�

������.ODJHDGJDQJ

'HQ�VWXGHUHQGH�NDQ�NODJH�RYHU�HQ�SU¡YH��MYI��NDSLWHO�� L�HNVDPHQVEHNHQGWJ¡UHOVHQ�DI����



��

QRYHPEHU������PHG� QGULQJHU�DI�����-XQL�������.ODJHQ�VNDO�VWLOHV�WLO�'HNDQHQ�YHG�'HW

+XPDQLVWLVNH�)DNXOWHW��.ODJHQ�VNDO�Y UH�LQGJLYHW�VHQHVW�WR�XJHU�HIWHU��DW�UHVXOWDWHW�DI�SU¡YHQ�HU

EHNHQGWJMRUW��)ULVWHQ�O¡EHU�GRJ�WLGOLJVW�IUD�GHQ�GDWR��GHU�HU�PHGGHOW�IRU�RIIHQWOLJJ¡UHOVHQ�DI

UHVXOWDWHW�

���$IVOXWWHQGH�EHP UNQLQJHU
6WXGHUHQGH��GHU�KDU�VWXGHUHW�RJ�DIODJW�SU¡YHU�XQGHU�WLGOLJHUH�VWXGLHRUGQLQJHU��NDQ�HIWHU�UHJOHU

IDVWVDW�DI�VWXGLHQ YQHW�RYHUI¡UH�GLVVH�SU¡YHU�WLO�VWXGLHW�XQGHU�VWXGLHRUGQLQJHQ�DI�������(IWHU�nU

�����NDQ�GHU�LNNH�DIO JJHV�SU¡YHU�XQGHU�WLGOLJHUH�%$�VWXGLHRUGQLQJHU�

*RGNHQGW�DI�0XVLNYLGHQVNDEHOLJW�VWXGLHQ YQ�GHQ�����DXJXVW�����

*RGNHQGW�DI�'HW�KXPDQLVWLVNH�)DNXOWHWVUnG�GHQ����VHSWHPEHU�����

�QGULQJHU�JRGNHQGW�GHQ����RNWREHU�����

-RKQ�.XKOPDQQ�0DGVHQ

'HNDQ

�%LWWD�1LHOVHQ

6WXGLHFKHI



6WXGLHHOHPHQWNDWDORJ



�

�����0XVLNKLVWRULH��JUXQGNXUVXV
�%$�QLYHDX������nUVY UN��REOLJDWRULVN��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

,QGKROGVEHVNULYHOVH

*UXQGNXUVHWV�FHQWUDOH�RPUnGH�HU�GHQ�YHVWHUODQGVNH�PXVLNNXOWXU�RPIDWWHQGH�VnYHO�NRPSRVLWLRQV�

PXVLN�VRP�SRSXO UPXVLN��'H�PXVLNKLVWRULVNH�HPQHU�EHO\VHV�Y UNDQDO\WLVN�RJ�IUD�JHQUHP VVLJH�

VWLOLVWLVNH�RJ�VDPIXQGVP VVLJH�SHUVSHNWLYHU��RJ�GHU�JLYHV�HQ�LQWURGXNWLRQ�WLO�PXVLNKLVWRULVNH�

PXVLNHWQRORJLVNH�RJ�Y UNDQDO\WLVNH�PHWRGHU�VDPW�WLO�OLWWHUDWXUV¡JQLQJ�RJ�RSJDYHVNULYQLQJ�

)RUGULQJHU

3U¡YHQ�VNDO�JRGWJ¡UH��DW�HNVDPLQDQGHQ�KDU�HW�RYHUEOLN�L�VWRUH�WU N�RYHU�GHQ�YHVWHUODQGVNH

PXVLNNXOWXUV�KLVWRULH�

3HQVXP

3HQVXP�HU�I OOHV�RJ�XGJ¡U������QRUPDOVLGHU�VDPW�PXVLNHNVHPSOHU��'HW�VDPPHQV WWHV�LQGHQ�IRU

DI�VWXGLHQ YQHW�IDVWVDWWH�UDPPHU�DI�GH�XQGHUYLVHUH��GHU�IRUHVWnU�XQGHUYLVQLQJHQ�L�GHW�SnJ OGHQGH

XQGHUYLVQLQJVnU��XG�IUD�PXVLNKLVWRULVNH�JUXQGE¡JHU�VRP�I�HNV��'�-��*URXW�RJ�&�9��3DOLVFD��´$

+LVWRU\�RI�:HVWHUQ�0XVLFµ��.��.HWWLQJ��UHG����´*\OGHQGDOV�0XVLNKLVWRULHµ���%��0DUVFKQHU�RJ�6�

6¡UHQVHQ��UHG����´*$'V�0XVLNKLVWRULHµ�HOOHU�,��&KDPEHUV�´8UEDQ�5K\WKPVµ�HYHQWXHOW�VXSSOHUHW

PHG�NRPSHQGLHWHNVWHU�RJ�NLOGHWHNVWHU�KHQWHW�IUD�VDPOLQJHU�VRP�/��7UHLWOHU��UHG����´6RXUFH

5HDGLQJV�LQ�0XVLF�+LVWRU\µ�

'HW�VnOHGHV�VDPPHQVDWWH�SHQVXP�PHGGHOHV�GH�VWXGHUHQGH�YHG�HIWHUnUVVHPHVWHUHWV�VWDUW�RJ

IUHPVHQGHV�VDPWLGLJ�WLO�VWXGLHQ YQHW��'HW�GDQQHU�JUXQGODJ�IRU�DOOH�RUGLQ UH�HNVDPLQHU�L�JUXQG�

NXUVHW�L�GHW�SnJ OGHQGH�XQGHUYLVQLQJVnU���9HG�V\JHHNVDPHQ�RJ�L�WLOI OGH�DI�UHHNVDPLQDWLRQ�J OGHU

SHQVXP�IUD�GHQ�RSULQGHOLJH�HNVDPHQVWHUPLQ��

%HVWHPPHOVHU

3U¡YHIRUP�$�

3U¡YHIRUP��%XQGHQ�VNULIWOLJ�KMHPPHRSJDYH�EHWLQJHW�DI���JRGNHQGWH�PLQGUH�VHPHVWHURSJDYHU�

(IWHU�DW�KDYH�EHVYDUHW�RJ�InHW�JRGNHQGW�WUH�PLQGUH��VNULIWOLJH�VHPHVWHURSJDYHU�VWLOOHW�DI�XQGHUYLV�

HUHQ�L�IRUELQGHOVH�PHG�XQGHUYLVQLQJHQ�LQGVWLOOHU�HNVDPLQDQGHQ�VLJ�WLO�HQ�EXQGHQ�VNULIWOLJ�KMHPPH�

RSJDYH��'HQ�EXQGQH�VNULIWOLJH�KMHPPHRSJDYH�VWLOOHV�DI�JUXQGNXUVHWV�XQGHUYLVHUH�Sn�EDJJUXQG�DI

GHW�I OOHV�SHQVXP��'HU�JLYHV���XJHU�WLO�EHVYDUHOVHQ�

&HQVXU��3U¡YHQ�KDU�LQWHUQ�FHQVXU�

*UXSSHSU¡YH��'HQ�EXQGQH�VNULIWOLJH�KMHPPHRSJDYH�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�SU¡YH��(Q

HOOHU�IOHUH�DI�VHPHVWHURSJDYHUQH�NDQ�EHVYDUHV�DI�JUXSSHU�PHG�K¡MVW���GHOWDJHUH��9HG�LQGLYLGXHO

EHVYDUHOVH�HU�VHPHVWHURSJDYHQV�RPIDQJ�FD����VLGHU��9HG�JUXSSHU�PHG�����GHOWDJHUH�FD�����VLGHU�

9HG�����GHOWDJHUH�FD�����VLGHU��%HVYDUHOVHUQH�JRGNHQGHV�DI�NXUVHWV�XQGHUYLVHUH�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�



�

2PIDQJ��%HVYDUHOVHQ�VNDO�KDYH�IRUP�DI�HQ�PLQGUH��DIVOXWWHW�RJ�VHOYVW QGLJ�DIKDQGOLQJ�DI�HW

RPIDQJ�Sn�FD�����VLGHU�

3U¡YHIRUP�%�

3U¡YHIRUP��%XQGHQ�VNULIWOLJ�KMHPPHRSJDYH�EHWLQJHW�DI�JRGNHQGW�PXQGWOLJ�SU¡YH��(IWHU�DW�KDYH

EHVWnHW�HQ�PXQGWOLJ�SU¡YH��GHU�DIYLNOHV�VLGVW�L�XQGHUYLVQLQJVIRUO¡EHW��LQGVWLOOHU�HNVDPLQDQGHQ�VLJ

WLO�HQ�EXQGHQ�VNULIWOLJ�KMHPPHRSJDYH�

&HQVXU��3U¡YHQ�KDU�LQWHUQ�FHQVXU�

*UXSSHSU¡YH��'HU�HU�NXQ�PXOLJKHG�IRU�LQGLYLGXHO�HNVDPLQDWLRQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

2PIDQJ��'HQ�PXQGWOLJH�SU¡YH�KDU�IRUP�DI�HQ�EXQGHQ�PXQGWOLJ�GLDORJ�Sn����PLQXWWHU�LQFO�

EHG¡PPHOVH�PHG�XGJDQJVSXQNW�L�HW�VS¡UJVPnO��VRP�JUXQGNXUVHWV�XQGHUYLVHUH�VWLOOHU�Sn�EDJJUXQG

DI�GHW�I OOHV�SHQVXP��'HU�JLYHV����PLQXWWHUV�IRUEHUHGHOVHVWLG�XGHQ�KM OSHPLGOHU�

$QGUH�EHVWHPPHOVHU��%HVWHPPHOVHUQH�IRU�GHQ�EXQGQH�VNULIWOLJH�KMHPPHRSJDYH�HU�VRP�YHG

SU¡YHIRUP�$�

�����0XVLNKLVWRULH��REOLJDWRULVN�VSHFLDORPUnGH
�%$�QLYHDX������nUVY UN��REOLJDWRULVN��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

,QGKROGVEHVNULYHOVH

6SHFLDORPUnGHW�RPIDWWHU�HW�VHOYYDOJW�HPQH��GHU�GHILQHUHV�DI�HQ�ELEOLRJUDIL�LQGHQ�IRU�PXVLNKLVWRULH

RJ�WLOJU QVHQGH�HOOHU�RYHUODSSHQGH�PXVLNYLGHQVNDEHOLJH�RPUnGHU�

)RUGULQJHU

3U¡YHQ�VNDO�JRGWJ¡UH��DW�HNVDPLQDQGHQ���HUQH��KDU�WLOHJQHW�VLJ�JUXQGO JJHQGH�I UGLJKHGHU�L

DUEHMGHW�PHG�PXVLNKLVWRULH�RJ�WLOJU QVHQGH�HOOHU�RYHUODSSHQGH�PXVLNYLGHQVNDEHOLJH�RPUnGHU�

PXVLNHWQRORJL��PXVLN VWHWLN��PXVLNVRFLRORJL�PY��'HU�O JJHV�Y JW�Sn�WLOHJQHOVHQ�DI�IDJHWV

PHWRGHU�RJ�WHUPLQRORJL�

3HQVXP

3HQVXP�XGJ¡U�����QRUPDOVLGHU�VDPW�HYHQWXHOOH�PXVLNHNVHPSOHU��%LEOLRJUDILHQ�RSVWLOOHV�DI�HNVD�

PLQDQGHQ�RJ�JRGNHQGHV�DI�HQ�HNVDPLQDWLRQVEHUHWWLJHW�XQGHUYLVHU��9HG�JUXSSHSU¡YHU�J OGHU

SHQVXPNUDYHW�Sn�����VLGHU�IRU�KYHU�HQNHOW�HNVDPLQDQG��3HQVXP�NDQ�Y UH�I OOHV�IRU�HNVDPLQDQG�

HUQH�L�JUXSSHQ�HOOHU�XGJ¡UH�HQ�NRPELQDWLRQ�DI�I OOHV�RJ�LQGLYLGXHOW�SHQVXP�

3HQVXP�Pn�LNNH�Y VHQWOLJW�RYHUODSSH�PHG�SHQVXP�L������������RJ�����



�

%HVWHPPHOVHU

3U¡YHIRUP��)UL�VNULIWOLJ�KMHPPHRSJDYH��(NVDPLQDQGHQ���HUQH��XGDUEHMGHU�HQ�KMHPPHRSJDYH�RP

HW�PHG�HNVDPLQDWRU�DIWDOW�HPQH��2SJDYHQ�DIOHYHUHV�KKY������MDQXDU�RJ�����MXQL�

&HQVXU��3U¡YHQ�HU�PHG�LQWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�DIO JJHV�VRP�LQGLYLGXHO�HOOHU�VRP�JUXSSHSU¡YH�PHG�PD[����GHOWDJHUH�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

2PIDQJ��2SJDYHEHVYDUHOVHQ�VNDO�YHG�LQGLYLGXHOOH�SU¡YHU�KDYH�HW�RPIDQJ�DI�FD�����VLGHU��9HG

JUXSSHSU¡YHU�IRU¡JHV�RSJDYHEHVYDUHOVHQV�RPIDQJ�HIWHU�DQWDOOHW�DI�PHGOHPPHU�L�JUXSSHQ��VnOHGHV�

IRU�WR�GHOWDJHUH� FD�����VLGHU

IRU�WUH�GHOWDJHUH� FD�����VLGHU

IRU�ILUH�GHOWDJHUH�� FD�����VLGHU

IRU�IHP�GHOWDJHUH� FD�����VLGHU

�����0XVLNKLVWRULH��YDOJIULW�VSHFLDORPUnGH
�%$�QLYHDX������nUVY UN��YDOJIULW��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

6RP������0XVLNKLVWRULH��REOLJDWRULVN�VSHFLDORPUnGH��'RJ�J OGHU�GHW��DW�SU¡YHQ�HU�PHG�HNVWHUQ

FHQVXU�RJ�DW�SHQVXP�Pn�LNNH�Y VHQWOLJW�RYHUODSSH�PHG�SHQVXP�L����������RJ�����

�����0XVLNKLVWRULH��%$�SURMHNW
�%$�QLYHDX������nUVY UN��REOLJDWRULVN��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

,QGKROGVEHVNULYHOVH

3URMHNWDUEHMGHW�VLJWHU�PRG�DW�XGYLNOH�GH�VWXGHUHQGHV�I UGLJKHGHU�L�DW�DUEHMGH�PHWRGLVN�PHG�HW

HPQH�LQGHQ�IRU�PXVLNKLVWRULH�RJ�WLOJU QVHQGH�HOOHU�RYHUODSSHQGH�PXVLNYLGHQVNDEHOLJH�RPUnGHU�

$UEHMGHW�IRUHJnU�L�DOPLQGHOLJKHG�L�JUXSSHU��GHU�XQGHU�YHMOHGQLQJ�SODQO JJHU�RJ�JHQQHPI¡UHU�HW

VHOYVW QGLJW�SURMHNW�

)RUGULQJHU

3U¡YHQ�VNDO�JRGWJ¡UH��DW�HNVDPLQDQGHQ���HUQH��HU�L�VWDQG�WLO�DW�XGIRUPH�HQ�SUREOHPIRUPXOHULQJ

RJ�DW�DUEHMGH�PHWRGLVN�RJ�SURFHVRULHQWHUHW�PHG�GHW�YDOJWH�HPQH�LQGHQ�IRU�PXVLNKLVWRULH�HOOHU

WLOJU QVHQGH�HOOHU�RYHUODSSHQGH�PXVLNYLGHQVNDEHOLJH�RPUnGHU��PXVLNHWQRORJL��PXVLN VWHWLN�

PXVLNVRFLRORJL�PY�



�

'HU�O JJHV�Y JW�Sn�HQ�KHQVLJWVP VVLJ�DUEHMGVWHNQLN�RJ�PHWRGLVN�VLNNHUKHG��KHUXQGHU�VLNNHU

EHKHUVNHOVH�DI�IDJHWV�WHUPLQRORJL��3UREOHPIRUPXOHULQJHQ�VNDO�Y UH�JRGNHQGW�DI�HQ�HNVDPLQD�

WLRQVEHUHWWLJHW�XQGHUYLVHU��LQGHQ�GHW�HJHQWOLJH�SURMHNWDUEHMGH�SnEHJ\QGHV�

3HQVXP

$UWHQ�DI�SHQVXP�DIK QJHU�DI�GHW�YDOJWH�HPQH�RJ�Pn�IRU�KYHU�HQNHOW�VWXGHUHQGHV�YHGNRPPHQGH

KDYH�HW�RPIDQJ�DI�PLQGVW�����QRUPDOVLGHU�HOOHU�HW�WLOVYDUHQGH�PDWHULDOH�DI�LNNH�VSURJOLJ�DUW��I�HNV�

QRGHU��IRQRJUDPPHU��YLGHRJUDPPHU���+HUWLO�NRPPHU�HYW��GHQ�VWXGHUHGH�PXVLN��3HQVXP�NDQ

Y UH�I OOHV�IRU�GH�VWXGHUHQGH�L�JUXSSHQ�HOOHU�XGJ¡UH�HQ�NRPELQDWLRQ�DI�I OOHV�RJ�LQGLYLGXHOW

SHQVXP��3HQVXP�Pn�LNNH�Y VHQWOLJW�RYHUODSSH�SHQVXP�L������������HOOHU�����

%HVWHPPHOVHU

3U¡YHIRUP��)UL�VNULIWOLJ�KMHPPHRSJDYH�PHG�HIWHUI¡OJHQGH�PXQGWOLJ�GLDORJ��'HQ�VNULIWOLJH�GHO�KDU

IRUP�DI�HQ�UDSSRUW��IUL�VNULIWOLJ�KMHPPHRSJDYH���GHU�HU�XGDUEHMGHW�XQGHU�IRUO¡EHW��'HQ�PXQGWOLJH

GHO�DI�SU¡YHQ�IRUHJnU�VRP�HQ�EXQGHQ�GLDORJ��LQGOHGW�RJ�GLVSRQHUHW�DI�HNVDPLQDWRU�Sn�JUXQGODJ�DI

SURMHNWUDSSRUWHQ�PHG�KHQEOLN�Sn�XGG\EQLQJ�DI�VLGHU�DI�SURMHNWHW��'HW�SnKYLOHU�HNVDPLQDWRU�DW

VLNUH��DW�DOOH�GHOWDJHUH�InU�PXOLJKHG�IRU�DW�\WUH�VLJ�

&HQVXU��3U¡YHQ�HU�PHG�HNVWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�DIO JJHV�VRP�LQGLYLGXHO�HOOHU�VRP�JUXSSHSU¡YH�PHG�PD[����GHOWDJHUH�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ��9HG�EHG¡PPHOVHQ�O JJHV�KRYHGY J�

WHQ�Sn�GHQ�VNULIWOLJH�GHO�DI�SU¡YHQ��PHQV�GHQ�PXQGWOLJH�GHO�NDQ�LQGHE UH�HQ�MXVWHULQJ�DI

EHG¡PPHOVHQ�

2PIDQJ��5DSSRUWHQV�RPIDQJ�EHVWHPPHV�HIWHU�DQWDOOHW�DI�PHGOHPPHU�L�JUXSSHQ��VnOHGHV�

IRU�HQ�GHOWDJHU� ������VLGHU

IRU�WR�GHOWDJHUH� ������VLGHU

IRU�WUH�GHOWDJHUH� ������VLGHU

IRU�ILUH�GHOWDJHUH�� ������VLGHU

IRU�IHP�GHOWDJHUH� ������VLGHU

9DULJKHGHQ�DI�GHQ�PXQGWOLJH�SU¡YH�LQNO��FHQVXU�HU

IRU���GHOWDJHU� ���PLQ�

IRU���GHOWDJHUH� ���PLQ�

IRU���GHOWDJHUH� ���PLQ�

IRU���GHOWDJHUH� ���PLQ�

IRU���GHOWDJHUH� ���PLQ�

)RUEHUHGHOVH��'HU�JLYHV�LNNH�IRUEHUHGHOVHVWLG�WLO�GHQ�PXQGWOLJH�SU¡YH�

6 UOLJH�EHVWHPPHOVHU��,�UDSSRUWHQ�VNDO�LQGJn�HQ�UHGHJ¡UHOVH�IRU�SUREOHPIRUPXOHULQJHQ��GH

YDOJWH�PHWRGHU�RJ�GHUHV�DQYHQGHOVH�VDPW�IRU�SURFHVVHQV�IRUO¡E��'HVXGHQ�VNDO�JUXSSHQV�SHQVXP

Y UH�DQI¡UW��3URMHNWUDSSRUWHQ�DIOHYHUHV�VHQHVW�����PDM��KKY������GHFHPEHU�



�

�����0XVLNYLGHQVNDEHOLJW�VSHFLDORPUnGH��YDOJIULW�HPQH
�%$�QLYHDX������nUVY UN��YDOJIULW��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

,QGKROGVEHVNULYHOVH�

6SHFLDORPUnGHW�RPIDWWHU�HW�VHOYYDOJW�HPQH��GHU�GHILQHUHV�DI�HQ�ELEOLRJUDIL�VDPPHQVWLOOHW�PHG

KHQEOLN�Sn�HQ�LQWHJUHUHQGH�DQYHQGHOVH�DI�PHWRGHU�LQGHQ�IRU�PXVLNKLVWRULH�RJ�DQGUH�PXVLNYLGHQ�

VNDEHOLJH�GLVFLSOLQHU�

)RUGULQJHU�

3U¡YHQ�VNDO�JRGWJ¡UH��DW�HNVDPLQDQGHQ���HUQH��KDU�WLOHJQHW�VLJ�JUXQGO JJHQGH�I UGLJKHGHU�L

DUEHMGHW�PHG�PXVLNKLVWRULH�RJ�WLOJU QVHQGH�HOOHU�RYHUODSSHQGH�PXVLNYLGHQVNDEHOLJH�RPUnGHU�

PXVLNHWQRORJL��PXVLN VWHWLN��PXVLNVRFLRORJL��PXVLNDOVN�DQDO\VH��PXVLNDOVN�VDWVWHNQLN�PY��'HU

O JJHV�Y JW�Sn�HYQHQ�WLO�DW�LQWHJUHUH�PHWRGHU�IUD�GH�IRUVNHOOLJH�RPUnGHU��Sn�GHW�PHWRGLVNH

RYHUEOLN�RJ�Sn�VLNNHU�DQYHQGHOVH�DI�IDJHWV�WHUPLQRORJL�

3HQVXP

3HQVXP�XGJ¡U�����QRUPDOVLGHU�VDPW�HYHQWXHOOH�PXVLNHNVHPSOHU��%LEOLRJUDILHQ�RSVWLOOHV�DI

HNVDPLQDQGHQ�RJ�JRGNHQGHV�DI�HQ�HNVDPLQDWLRQVEHUHWWLJHW�XQGHUYLVHU�

9HG�JUXSSHSU¡YHU�J OGHU�SHQVXPNUDYHW�Sn�����VLGHU�IRU�KYHU�HQNHOW�HNVDPLQDQG��3HQVXP�NDQ

Y UH�I OOHV�IRU�HNVDPLQDQGHUQH�L�JUXSSHQ�HOOHU�XGJ¡UH�HQ�NRPELQDWLRQ�DI�I OOHV�RJ�LQGLYLGXHOW

SHQVXP�

3HQVXP�Pn�LNNH�Y VHQWOLJW�RYHUODSSH�PHG�SHQVXP�L������������RJ�����

%HVWHPPHOVHU

3U¡YHIRUP��)UL�VNULIWOLJ�KMHPPHRSJDYH��(NVDPLQDQGHQ���HUQH��XGDUEHMGHU�HQ�KMHPPHRSJDYH�RP

HW�PHG�HNVDPLQDWRU�DIWDOW�HPQH�

&HQVXU��3U¡YHQ�HU�PHG�HNVWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�DIO JJHV�VRP�LQGLYLGXHO�HOOHU�VRP�JUXSSHSU¡YH�PHG�PD[����GHOWDJHUH�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

2PIDQJ��2SJDYHEHVYDUHOVHQ�VNDO�YHG�LQGLYLGXHOOH�SU¡YHU�KDYH�HW�RPIDQJ�DI�FD�����VLGHU��9HG

JUXSSHSU¡YHU�IRU¡JHV�RSJDYHEHVYDUHOVHQV�RPIDQJ�HIWHU�DQWDOOHW�DI�PHGOHPPHU�L�JUXSSHQ��VnOHGHV�

IRU�WR�GHOWDJHUH� FD�����VLGHU

IRU�WUH�GHOWDJHUH� FD�����VLGHU

IRU�ILUH�GHOWDJHUH�� FD�����VLGHU

IRU�IHP�GHOWDJHUH� FD�����VLGHU



�

�����0XVLNDOVN�DQDO\VH�,
�%$�QLYHDX������nUVY UN��REOLJDWRULVN��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

,QGKROGVEHVNULYHOVH

'LVFLSOLQHQV�RPUnGH�HU�GHQ�HOHPHQW UH�PXVLNO UH�VDPW�YLVXHO�RJ�DXGLWLY�DQDO\VH�DI�PXVLN��9HG

HOHPHQW U�PXVLNO UH�IRUVWnV�PXVLNNHQV�DOPLQGHOLJH�EHJUHEHU�RJ�WHUPLQRORJL��9HG�YLVXHO�DQDO\VH

IRUVWnV�DQDO\VH�DI�PXVLN��GHU�IRUHWDJHV�Sn�JUXQGODJ�DI�EnGH�HQ�QRGHWHNVW�RJ�HW�K¡UW�PXVLNDOVN

IRUO¡E��9HG�DXGLWLY�DQDO\VH�IRUVWnV�DQDO\VH�DI�PXVLN�DOHQH�Sn�JUXQGODJ�DI�HW�K¡UW�PXVLNDOVN�IRUO¡E�

)RUGULQJHU

3U¡YHQ�VNDO�JRGWJ¡UH��DW�HNVDPLQDQGHQ�KDU�HW�HOHPHQW UW�NHQGVNDE�WLO�GHQ�DOPLQGHOLJH�PXVLNO UH�

KHUXQGHU�IRUKROG�LQGHQ�IRU�DNXVWLN��LQWHUYDOO UH��VNDODIRUPHU��KDUPRQLN��LQVWUXPHQWO UH��QRWDWLRQ

VDPW� OGUH�RJ�Q\HUH�EHFLIULQJVV\VWHPHU�L�HW�RPIDQJ��GHU�V WWHU�HNVDPLQDQGHQ�L�VWDQG�WLO�DW�DQDO\�

VHUH�QHGVNUHYHW�NRPSRVLWLRQVPXVLN�RJ�IRUHWDJH�OHWWHUH�WUDQVNULSWLRQHU�DI�PHORGL�RJ�EDV�DI�HQNOH

U\WPLVNH�RJ�NODVVLVNH�VDWVHU�

3HQVXP

3HQVXP�HU�I OOHV�IRU�GHOWDJHUQH�Sn�GHW�SnJ OGHQGH�NXUVXV��'HW�XGJ¡U�����QRUPDOVLGHU�RJ�VDP�

PHQV WWHV�DI�XQGHUYLVHUHQ�LQGHQ�IRU�DI�VWXGLHQ YQHW�IDVWVDWWH�UDPPHU�IUD�O UHE¡JHU�L�HOHPHQW U

PXVLNO UH�VRP�I�HNV��-�%ULQFNHU�P�IO��µ0XVLNO UH�RJ�PXVLNDOVN�DQDO\VHµ�RJ�DQGHQ�OLWWHUDWXU�WLO

EHO\VQLQJ�DI�IRUVNHOOLJH�PHWRGLVNH�LQGIDOGVYLQNOHU�WLO�DQDO\VHQ�VRP�I�HNV��-�-��-HQVHQ��´5RFNKDUPR�

QLNµ�HOOHU�0��*ULGOH\��´-D]]�6W\OHV��+LVWRU\�DQG�$QDO\VLVµ�

8QGHUYLVHUHQ�PHGGHOHU�GH�VWXGHUHQGH�SHQVXP�RJ�IUHPVHQGHU�GHW�WLO�VWXGLHQ YQHW�YHG�VHPHVW�

HUHWV�VWDUW��6WXGHUHQGH��GHU�¡QVNHU�DW�Jn�WLO�HNVDPHQ�XGHQ�DW�GHOWDJH�L�GHQ�WLOEXGWH�XQGHUYLVQLQJ�

NDQ�Y OJH�PHOOHP�GH�SHQVD��GHU�XGPHOGHV�L�IRUELQGHOVH�PHG�GHW�SnJ OGHQGH�VHPHVWHUV�NXUVHU�L

PXVLNDOVN�DQDO\VH���9HG�V\JHHNVDPHQ�RJ�L�WLOI OGH�DI�UHHNVDPLQDWLRQ�J OGHU�GRJ�SHQVXP�IUD�GHQ

RSULQGHOLJH�HNVDPHQVWHUPLQ��

%HVWHPPHOVHU

3U¡YHIRUP��(NVDPLQDQGHQ�NDQ�Y OJH�DW�DIO JJH�SU¡YHQ�VRP�D��EXQGHQ�VNULIWOLJ�SU¡YH�Sn

XQLYHUVLWHWHW�XQGHU�WLOV\Q�EHWLQJHW�DI�DNWLY�XQGHUYLVQLQJVGHOWDJHOVH�HOOHU�E��EXQGHQ�VNULIWOLJ�SU¡YH

Sn�XQLYHUVLWHWHW�XQGHU�WLOV\Q��9HG�SU¡YHQ�VNDO�PXVLNNHQ�DQDO\VHUHV�YLVXHOW�RJ�HOOHU�DXGLWLYW�

9DULJKHGHQ�DI�GH�DQDO\VHUHGH�PXVLNVW\NNHU�HU�IRU�GHQ�YLVXHOOH�DQDO\VHV�YHGNRPPHQGH�����

PLQXWWHU��IRU�GHQ�DXGLWLYH�DQDO\VHV�YHGNRPPHQGH�����PLQXWWHU�

D��EXQGHQ�VNULIWOLJ�SU¡YH�Sn�XQLYHUVLWHWHW�XQGHU�WLOV\Q�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH

(IWHU�DNWLY�GHOWDJHOVH�L�XQGHUYLVQLQJHQ�RJ�EHVYDUHOVH�DI�WR�EXQGQH�RSJDYHV W�KYHU�EHVWnHQGH�DI

pQ�YLVXHO�RJ�pQ�DXGLWLY�RSJDYH�LQGVWLOOHU�HNVDPLQDQGHQ�VLJ�WLO�pQ�VNULIWOLJ�SU¡YH�L�HQWHQ�DXGLWLY�HOOHU

YLVXHO�DQDO\VH�HIWHU�HJHW�YDOJ�



�

2PIDQJHW�DI�GH�WR�RSJDYHV W�VYDUHU�IRU�GHQ�YLVXHOOH�RSJDYHV�YHGNRPPHQGH�WLO�HQ�NODVVLVN

VRQDWHVDWV�IRU�����LQVWUXPHQWHU�HOOHU�HW�EUXGVW\NNH�KHUDI��IRU�GHQ�DXGLWLYH�RSJDYHV�YHGNRPPHQGH

WLO�HQ�YLVH�HOOHU�HW�YRNDOW�HOOHU�LQVWUXPHQWDOW�QXPPHU�IUD�GHW�J QJVH�U\WPLVNH�UHSHUWRLUH��,QGHQ�IRU

GHW�YDOJWH�RPUnGH�VNDO�HNVDPLQDQGHQ�EHVYDUH�pQ�DI�WR�IRUHODJWH�RSJDYHU�DI�IRUVNHOOLJ�W\SH��)RUXG

IRU�SU¡YHQ�VSLOOHV�GH�PXVLNVW\NNHU��GHU�OLJJHU�WLO�JUXQG�IRU�RSJDYHUQH��IRU�HNVDPLQDQGHQ��%nQG�

LQGVSLOQLQJ�DI�PXVLNVW\NNHUQH�VDPW�RSJDYHIRUPXOHULQJHU�XGOHYHUHV�LQGHQ�IRUHVSLOQLQJHQ��7LO

SU¡YHQ�L�YLVXHO�DQDO\VH�XGOHYHUHV�GHVXGHQ�QRGHU�WLO�PXVLNVW\NNHUQH�

&HQVXU��3U¡YHQ�HU�PHG�LQWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

2PIDQJ��(NVDPLQDQGHQ�KDU���WLPHU�WLO�VLQ�UnGLJKHG�

+M OSHPLGOHU��8G�RYHU�GHW�XGOHYHUHGH�PDWHULDOH�VWLOOHV�NODYHU�RJ�EnQGRSWDJHU�WLO�UnGLJKHG��(IWHU

¡QVNH�NDQ�HNVDPLQDQGHQ�PHGEULQJH�DQGHW�LQVWUXPHQW�

E��EXQGHQ�VNULIWOLJ�SU¡YH�Sn�XQLYHUVLWHWHW�XQGHU�WLOV\Q

3U¡YHQ�EHVWnU�DI�WR�GHOSU¡YHU��KKY��HQ�YLVXHO�RJ�HQ�DXGLWLY�DQDO\VHRSJDYH��7LO�KYHU�DI�GHOSU¡YHUQH

EHVYDUHU�HNVDPLQDQGHQ�HW�DI�WR�RSJDYHVS¡UJVPnO�DI�IRUVNHOOLJ�NDUDNWHU�RJ�Y OJHU�VHOY�LPHOOHP

GHP��)RUXG�IRU�KYHU�GHOSU¡YH�VSLOOHV�GH�PXVLNVW\NNHU��GHU�OLJJHU�WLO�JUXQG�IRU�RSJDYHUQH��IRU

HNVDPLQDQGHQ��%nQGLQGVSLOQLQJ�DI�PXVLNVW\NNHUQH�VDPW�RSJDYHIRUPXOHULQJHU�XGOHYHUHV�LQGHQ

IRUHVSLOQLQJHQ��7LO�GHQ�YLVXHOOH�SU¡YH�XGOHYHUHV�GHVXGHQ�QRGHU�WLO�PXVLNVW\NNHUQH�

&HQVXU��3U¡YHQ�HU�PHG�LQWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ��'H�WR�GHOSU¡YHU�EHG¡PPHV�VDPOHW�RJ

Y JWHV�HQV�

2PIDQJ��(NVDPLQDQGHQ�KDU���WLPHU�WLO�VLQ�UnGLJKHG�WLO�KYHU�DI�GHOSU¡YHUQH��'H�WR�GHOSU¡YHU

DIO JJHV�Sn�WR�Sn�KLQDQGHQ�I¡OJHQGH�GDJH�

+M OSHPLGOHU��8G�RYHU�GHW�XGOHYHUHGH�PDWHULDOH�VWLOOHV�NODYHU�RJ�EnQGRSWDJHU�WLO�UnGLJKHG��(IWHU

¡QVNH�NDQ�HNVDPLQDQGHQ�PHGEULQJH�DQGHW�LQVWUXPHQW�

�����0XVLNDOVN�DQDO\VH�,,
�%$�QLYHDX������nUVY UN��REOLJDWRULVN��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

,QGKROGVEHVNULYHOVH

'LVFLSOLQHQV�RPUnGH�HU�YLGHUHJnHQGH�YLVXHO�RJ�DXGLWLY�DQDO\VH�L�IRUELQGHOVH�PHG�HQ�VSHFLDOLVHULQJ

LQGHQ�IRU�GHORPUnGHU�DI�GHQ�YHVWHUODQGVNH�PXVLNNXOWXU��$QDO\VHUQH�NDQ�J OGH�VnYHO�NRPSRVL�

WLRQVPXVLN�VRP�IRONHPXVLN�RJ�U\WPLVN�PXVLN�



�

)RUGULQJHU

3U¡YHQ�VNDO�JRGWJ¡UH�HNVDPLQDQGHQV�I UGLJKHGHU�L�PXVLNDOVN�DQDO\VH�RJ�KDQV�HYQH�WLO�NULWLVN�DW

UHIOHNWHUH�RYHU�EDJJUXQGHQ�IRU�RJ�NRQVHNYHQVHUQH�DI�GHQ�YDOJWH�PHWRGH��$OW�HIWHU�DQDO\VHQV

JHQVWDQG�RJ�GHQ�YDOJWH�PHWRGH�Pn�DQDO\VHQ�GRNXPHQWHUH�IRUVWnHOVH�IRU�PXVLNNHQV�IRUP�RJ�GHQV

NODQJOLJH��U\WPLVNH��KDUPRQLVNH�RJ�PHORGLVNH�DVSHNWHU�

3HQVXP

3HQVXP�XGJ¡U�����QRUPDOVLGHU�RJ�HU�I OOHV�IRU�GHOWDJHUQH�L�GHW�SnJ OGHQGH�NXUVXV��'HW�VDPPHQ�

V WWHV�DI�XQGHUYLVHUHQ�LQGHQ�IRU�DI�VWXGLHQ YQHW�IDVWVDWWH�UDPPHU�IUD�O UHE¡JHU�RJ�DQGHQ�IDJOLWWH�

UDWXU�RP�DQDO\VHPHWRGHU�VRP�I�HNV��0��*ULGOH\��´-D]]�6W\OHV��+LVWRU\�DQG�DQDO\VLVµ��-��OD�5XH�

´*XLGHOLQHV�WR�6W\OH�$QDO\VLVµ��1��&RRN��´$�*XLGH�WR�0XVLFDO�$QDO\VLVµ�HOOHU�-��0DHJDDUG�P�IO�

´5RPDQWLVN�+DUPRQLNµ��VnOHGHV�DW�GHW�G NNHU�HW�VWLOLVWLVN�RJ�HOOHU�NRPSRVLWLRQVWHNQLVN�GHILQHUHW

KRYHGRPUnGH�

8QGHUYLVHUHQ�PHGGHOHU�GH�VWXGHUHQGH�SHQVXP�RJ�IUHPVHQGHU�GHW�WLO�VWXGLHQ YQHW�YHG�VHPHVW�

HUHWV�VWDUW��6WXGHUHQGH��GHU�¡QVNHU�DW�Jn�WLO�HNVDPHQ�XGHQ�DW�GHOWDJH�L�GHQ�WLOEXGWH�XQGHUYLVQLQJ�

NDQ�Y OJH�PHOOHP�GH�SHQVD��GHU�XGPHOGHV�L�IRUELQGHOVH�PHG�GHW�SnJ OGHQGH�VHPHVWHUV�NXUVHU�L

PXVLNDOVN�DQDO\VH���9HG�V\JHHNVDPHQ�RJ�L�WLOI OGH�DI�UHHNVDPLQDWLRQ�J OGHU�GRJ�SHQVXP�IUD�GHQ

RSULQGHOLJH�HNVDPHQVWHUPLQ��

%HVWHPPHOVHU

3U¡YHIRUP��%XQGHQ�VNULIWOLJ�KMHPPHRSJDYH��(NVDPLQDQGHQ�LQGVWLOOHU�VLJ�WLO�HQ�KMHPPHRSJDYH

LQGHQ�IRU�HW�VHOYYDOJW�HPQH�LQGHQ�IRU�KRYHGRPUnGHW�

&HQVXU��3U¡YHQ�HU�PHG�HNVWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�DIO JJHV�VRP�LQGLYLGXHO�HOOHU�VRP�JUXSSHSU¡YH�PHG�PD[����GHOWDJHUH�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

2PIDQJ��2SJDYHEHVYDUHOVHQ�VNDO�YHG�LQGLYLGXHOOH�SU¡YHU�KDYH�HW�RPIDQJ�DI�FD�����VLGHU��+HUWLO

NRPPHU�QRGHHNVHPSOHU��9HG�JUXSSHSU¡YHU�IRU¡JHV�RSJDYHEHVYDUHOVHQV�RPIDQJ�HIWHU�DQWDOOHW�DI

PHGOHPPHU�L�JUXSSHQ�VnOHGHV�

IRU�WR�GHOWDJHUH� FD�����VLGHU

IRU�WUH�GHOWDJHUH� FD�����VLGHU

IRU�ILUH�GHOWDJHUH� FD�����VLGHU

+HUWLO�NRPPHU�QRGHHNVHPSOHU��'HU�JLYHV����GDJH�WLO�EHVYDUHOVHQ�

�����0XVLNDOVN�DQDO\VH��YDOJIULW�HPQH
�%$�QLYHDX������nUVY UN��YDOJIULW��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

6RP������0XVLNDOVN�DQDO\VH�,,�



��

�����6DWVO UH�DUUDQJHPHQW�,
�%$�QLYHDX������nUVY UN��REOLJDWRULVN��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

,QGKROGVEHVNULYHOVH

'LVFLSOLQHQ�LQGHKROGHU�HQ�LQGI¡ULQJ�L�HOHPHQW U�VDWVO UH�DUUDQJHPHQW��*UXQGODJHW�IRU�VHOYVW Q�

GLJ�XGDUEHMGHOVH�DI�VDWVHU�DUUDQJHPHQWHU�XGYLNOHV�JHQQHP�SU VHQWDWLRQ�RJ�DQDO\VH�DI�PXVLN�IUD

IRUVNHOOLJH�KLVWRULVNH�SHULRGHU�

)RUGULQJHU

3U¡YHQ�VNDO�JRGWJ¡UH��DW�HNVDPLQDQGHQ�HU�L�VWDQG�WLO�DW�XGDUEHMGH�YHOIXQJHUHQGH�VDWVHU�DUUDQJH�

PHQWHU�Sn�PLQGVW�WR�IRUVNHOOLJH�VDWVWHNQLVNH�JUXQGODJ�RJ�KDU�NHQGVNDE�WLO�GLVVH�WHNQLNNHUV

KLVWRULVNH�EDJJUXQG�

3HQVXP

3HQVXP�HU�I OOHV�IRU�GHOWDJHUQH�L�GHW�SnJ OGHQGH�NXUVXV��'HW�XGJ¡U�����QRUPDOVLGHU�RJ�VDPPHQ�

V WWHV�DI�XQGHUYLVHUHQ�LQGHQ�IRU�DI�VWXGLHQ YQHW�IDVWVDWWH�UDPPHU�IUD�O UHE¡JHU�LQGHQ�IRU�VDWV�

WHNQLN�RJ�DUUDQJHPHQW�VRP�I�HNV��6��7YHLW��´+DUPRQLO UH�IUD�HQ�Q\�LQQIDOOVYLQNHOµ�HOOHU�.�

-HSSHVHQ��´.RQWUDSXQNWµ��HYHQWXHOW�VXSSOHUHW�PHG�VWLOKLVWRULVNH�RJ�WHRULKLVWRULVNH�IUHPVWLOOLQJHU�

8QGHUYLVHUHQ�PHGGHOHU�GH�VWXGHUHQGH�SHQVXP�RJ�IUHPVHQGHU�GHW�WLO�VWXGLHQ YQHW�YHG�VHPHV�

WHUHWV�VWDUW��6WXGHUHQGH��GHU�¡QVNHU�DW�Jn�WLO�HNVDPHQ�XGHQ�DW�GHOWDJH�L�GHQ�WLOEXGWH�XQGHUYLVQLQJ�

NDQ�Y OJH�PHOOHP�GH�SHQVD��GHU�XGPHOGHV�L�IRUELQGHOVH�PHG�GHW�SnJ OGHQGH�VHPHVWHUV�NXUVHU�L

VDWVO UH�DUUDQJHPHQW���9HG�V\JHHNVDPHQ�RJ�L�WLOI OGH�DI�UHHNVDPLQDWLRQ�J OGHU�GRJ�SHQVXP�IUD

GHQ�RSULQGHOLJH�HNVDPHQVWHUPLQ��

%HVWHPPHOVHU

3U¡YHIRUP��%XQGHQ�VNULIWOLJ�KMHPPHRSJDYH��,QGHQ�IRU�SHQVXP�VWLOOHU�HNVDPLQDWRU�PD[LPXP��

VDWVWHNQLVNH�RSJDYHU�

&HQVXU��3U¡YHQ�KDU�LQWHUQ�FHQVXU�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

2PIDQJ��%HVYDUHOVHQV�VDPOHGH�RPIDQJ�VYDUHU�WLO�����PLQXWWHUV�VSLOOHW�YDULJKHG��'HU�JLYHV�HQ�XJH

WLO�EHVYDUHOVHQ�

�����6DWVO UH�DUUDQJHPHQW�,,
�%$�QLYHDX������nUVY UN��REOLJDWRULVN��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

,QGKROGVEHVNULYHOVH

'LVFLSOLQHQ�RPIDWWHU�GHW�VHOYVW QGLJH�DUEHMGH�PHG�VDWVHU�DUUDQJHPHQWHU�JHQQHP�SU VHQWDWLRQ

RJ�DQDO\VH�DI�PXVLN�IUD�PLQGVW�WR�IRUVNHOOLJH�KLVWRULVNH�SHULRGHU�



��

)RUGULQJHU

3U¡YHQ�VNDO�JRGWJ¡UH��DW�HNVDPLQDQGHQ�KDU�XGYLNOHW�I UGLJKHGHU�L�YLGHUHJnHQGH�VDWVO UH�DUUDQJH�

PHQW��DW�KXQ�KDQ�EHKHUVNHU�\GHUOLJHUH�WR�VDWVWHNQLNNHU�L�IRUKROG�WLO�VDWVO UH�DUUDQJHPHQW�,��RJ�DW

KXQ�KDQ�NDQ�UHGHJ¡UH�IRU�GLVVH�WHNQLNNHUV�KLVWRULVNH�EDJJUXQG�

3HQVXP

3HQVXP��GHU�LNNH�Pn�RYHUODSSH�SHQVXP�L�VDWVO UH�DUUDQJHPHQW�,��HU�I OOHV�IRU�GHOWDJHUQH�L�GHW

SnJ OGHQGH�NXUVXV��'HW�XGJ¡U�����QRUPDOVLGHU�RJ�VDPPHQV WWHV�DI�XQGHUYLVHUHQ�LQGHQ�IRU�DI

VWXGLHQ YQHW�IDVWVDWWH�UDPPHU�IUD�O UHE¡JHU�LQGHQ�IRU�VDWVWHNQLN�RJ�DUUDQJHPHQW�VRP�I�HNV�

+�0DQFLQL��´6RXQGV�DQG�6FRUHVµ���6�,QJHOI��´/ U�DY�0lVWDUQDµ�HOOHU�.�-HSSHVHQ��´.RQWUDSXQNWµ�

HYHQWXHOW�VXSSOHUHW�PHG�VWLOKLVWRULVNH�RJ�WHRULKLVWRULVNH�IUHPVWLOOLQJHU�

8QGHUYLVHUHQ�PHGGHOHU�GH�VWXGHUHQGH�SHQVXP�RJ�IUHPVHQGHU�GHW�WLO�VWXGLHQ YQHW�YHG�VHPHV�

WHUHWV�VWDUW��6WXGHUHQGH��GHU�¡QVNHU�DW�Jn�WLO�HNVDPHQ�XGHQ�DW�GHOWDJH�L�GHQ�WLOEXGWH�XQGHUYLVQLQJ�

NDQ�Y OJH�PHOOHP�GH�SHQVD��GHU�XGPHOGHV�L�IRUELQGHOVH�PHG�GHW�SnJ OGHQGH�VHPHVWHUV�NXUVHU�L

VDWVO UH�DUUDQJHPHQW���9HG�V\JHHNVDPHQ�RJ�L�WLOI OGH�DI�UHHNVDPLQDWLRQ�J OGHU�GRJ�SHQVXP�IUD

GHQ�RSULQGHOLJH�HNVDPHQVWHUPLQ��

%HVWHPPHOVHU

3U¡YHIRUP��%XQGHQ�VNULIWOLJ�KMHPPHRSJDYH��(NVDPLQDQGHQ�XGDUEHMGHU�HW�DUUDQJHPHQW�HOOHU�HQ

PXVLNDOVN�VDWV�Sn�EDVLV�DI�HW�WLOVWLOOHW�PXVLNDOVN�PDWHULDOH��'HW�VDWVWHNQLVNH�JUXQGODJ�DIWDOHV�Sn

IRUKnQG�PHOOHP�HNVDPLQDWRU�RJ�HNVDPLQDQG�LQGHQ�IRU�GH�DI�SHQVXP�GHILQHUHGH�UDPPHU��(NVDPL�

QDQGHQ�NDQ�Y OJH�PHOOHP

D��DW�XGDUEHMGH�HW�DUUDQJHPHQW��KYRUL�LQGJnU�EnGH�KRPRIRQW�XGDUEHMGHGH�SDVVDJHU��I�HNV��IRU���VW�

EODQGHW�NRU��VD[RIRQNYDUWHW�R�O���RJ�SDVVDJHU�PHG�HQ�PHUH�NRQWUDSXQNWLVN�XGDUEHMGHW����VWHPPH

�I�HNV��REOLJDW�LQVWUXPHQWDOVWHPPH�WLO�VXQJHQ�PHORGL��LQVWUXPHQWDO�PRGVWHPPH�HO�OLJQ���$UUDQJH�

PHQWHW�ELO JJHV�HQ�NRUWIDWWHW�UHGHJ¡UHOVH�IRU�GHW�YDOJWH�VDWVWHNQLVNH�JUXQGODJ�

RJ

E��DW�XGDUEHMGH�HQ�VDWV�ELODJW�HQ�UHGHJ¡UHOVH�IRU�GHQ�KLVWRULVNH�EDJJUXQG�IRU�GHQ�YDOJWH�VDWVWHNQLN�

6DWVHQ�ELO JJHV�HQ�NRUWIDWWHW�UHGHJ¡UHOVH�IRU�GHW�YDOJWH�VDWVWHNQLVNH�JUXQGODJ

&HQVXU��3U¡YHQ�HU�PHG�HNVWHUQ�FHQVXU�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

2PIDQJ��$UUDQJHPHQWHW�XQGHU�D��VNDO�KDYH�HQ�YDULJKHG�DI�FD����PLQXWWHU��RJ�VDWVHQ�XQGHU�E��HW

RPIDQJ�DI�������WDNWHU��2PIDQJHW�DI�GH�VNULIWOLJH�UHGHJ¡UHOVHU�HU�����VLGHU�

'HU�JLYHV�HQ�XJH�WLO�EHVYDUHOVHQ�



��

�����6DWVO UH�DUUDQJHPHQW��YDOJIULW�HPQH
�%$�QLYHDX������nUVY UN��YDOJIULW��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

6RP������6DWVO UH�DUUDQJHPHQW�,,�

�����%UXJVNODYHU�RJ�K¡UHO UH�,
�%$�QLYHDX������nUVY UN��REOLJDWRULVN��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

,QGKROGVEHVNULYHOVH

%UXJVNODYHU�RJ�K¡UHO UH�,�RPIDWWHU�HQ�LQWURGXNWLRQ�WLO�QRGHO VQLQJVWHNQLN��KHUXQGHU�WUDQVSRQH�

ULQJ�RJ�EHFLIULQJ��VDPW�O\WWHWHNQLN�YHG�WUDQVVNULSWLRQ�DI�DXGLWLYH�PXVLNDOVNH�HOHPHQWHU�RJ�IRUO¡E�

1RGHO VQLQJVWHNQLNNHU�LQG¡YHV�JHQQHP�EHFLIULQJVVSLO�RJ�WUDQVSRQHULQJ�Sn�HOHPHQW UW�QLYHDX�

VYDUHQGH�WLO�HQNOH�E¡UQHVDQJH��RJ�SULPD�YLVWD�VSLO�PHG�WLOK¡UHQGH�NODYHUWHNQLVNH�¡YHOVHU��VYDUHQGH

WLO�HQNOH�VDWVHU�L�EHJ\QGHUNODYHUVNROHU��/\WWHWHNQLNNHU�LQG¡YHV�JHQQHP�SULPD�YLVWD�VDQJ�DI�HQNOH�

YLVHSU JHGH�PHORGLHU�PHG�WLOK¡UHQGH�K¡UHO UHWHNQLVNH�¡YHOVHU�RJ�JHQQHP�HQVWHPPLJ�PHORGLGLN�

WDW�

)RUGULQJHU

3U¡YHQ�VNDO�JRGWJ¡UH��DW�HNVDPLQDQGHQ�KDU�HOHPHQW UH�I UGLJKHGHU�L�EUXJVNODYHU��KHUXQGHU

SULPD�YLVWD�VSLO��WUDQVSRQHULQJ�RJ�EHFLIULQJ��VDPW�L�K¡UHO UH��KHUXQGHU�SULPD�YLVWD�VDQJ�RJ

QHGVNULIW�DI�HQNOH�PXVLNDOVNH�YHQGLQJHU�

3HQVXP

3HQVXP�XGJ¡U�PD[LPXP����VDWVHU�RJ�HU�I OOHV�IRU�GHOWDJHUQH�L�GHW�SnJ OGHQGH�NXUVXV��'HW

VDPPHQV WWHV�DI�XQGHUYLVHUHQ�LQGHQ�IRU�UDPPHU�IDVWVDW�DI�VWXGLHQ YQHW��6DWVHUQH�Y OJHV�I[�IUD

EHJ\QGHUNODYHUVNROHU�VRP�2OXI�-DNREVHQ�	�2WWR�0RUWHQVHQ��´.ODYHUVNROHµ�RJ�´����VDQJHµ�

%HVWHPPHOVHU

3U¡YHIRUP��%XQGHQ�SUDNWLVN�SU¡YH�XGHQ�IRUEHUHGHOVH�

&HQVXU��3U¡YHQ�HU�PHG�LQWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�PHG�EHVWnHW�LNNH�EHVWnHW�

2PIDQJ��3U¡YHQV�YDULJKHG�HU����PLQXWWHU�LQNO��FHQVXU�



��

�����%UXJVNODYHU�RJ�K¡UHO UH�,,
�%$�QLYHDX������nUVY UN��YDOJIULW��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

,QGKROGVEHVNULYHOVH

%UXJVNODYHU�RJ�K¡UHO UH�,,�RPIDWWHU�QRGHO VQLQJ�VDPW�WUDQVVNULSWLRQ�DI�DXGLWLYH�PXVLNDOVNH

HOHPHQWHU�RJ�IRUO¡E��1RGHO VQLQJHQ�WU QHV�YHG�EHFLIULQJVVSLO�RJ�WUDQVSRQHULQJ�Sn�PHOOHPQLYHDX�

VYDUHQGH�WLO�DOPLQGHOLJH�VNROHVDQJH�RJ�SULPD�YLVWD�VSLO�PHG�WLOK¡UHQGH�NODYHUWHNQLVNH�¡YHOVHU��DI

HQ�YDQVNHOLJKHGVJUDG�VRP�I�HNV��HQNOH�VRQDWLQHVDWVHU��'HVXGHQ�LQGJnU�SULPD�YLVWD�VDQJ�Sn�VNROH�

VDQJVQLYHDX�PHG�WLOK¡UHQGH�K¡UHO UHWHNQLVNH�¡YHOVHU�VDPW�QHGVNULIW�DI�HQNHOWVWHPPHU�L�HQ�IOHU�

VWHPPLJ�VDPPHQK QJ�

)RUGULQJHU

3U¡YHQ�VNDO�JRGWJ¡UH��DW�HNVDPLQDQGHQ�KDU�I UGLJKHGHU�L�VnYHO�K¡UHO UH�VRP�SUDNWLVN�NODYHUVSLO

Sn�HW�VnGDQW�QLYHDX��DW�GH�NDQ�DQYHQGHV�L�HQ�XQGHUYLVQLQJVVDPPHQK QJ��'HWWH�VNDO�NXQQH�YLVHV

LQGHQ�IRU�GH�VHNV�RPUnGHU��NODYHUVDWV��NODYHUDNNRPSDJQHPHQW��WUDQVSRQHULQJ��EHFLIULQJVVSLO�

EODGVDQJ�RJ�NRUUHNWLRQ�

3HQVXP

'HU�HU�LQWHW�SHQVXP��9HG�HNVDPHQ�SU¡YHV�L�LNNH�WLGOLJHUH�VHWH�VDWVHU�Sn�PHOOHPQLYHDX��MIU�

LQGKROGVEHVNULYHOVHQ�

%HVWHPPHOVHU

3U¡YHIRUP��(NVDPLQDQGHQ�NDQ�Y OJH�DW�DIO JJH�SU¡YHQ�VRP�D��EXQGHQ�SUDNWLVN�SU¡YH�EHWLQJHW

DI�XQGHUYLVQLQJVGHOWDJHOVH�HOOHU�E��EXQGHQ�SUDNWLVN�SU¡YH�

D��EXQGHQ�SUDNWLVN�SU¡YH�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH

(IWHU�DNWLY�XQGHUYLVQLQJVGHOWDJHOVH��GHILQHUHW�YHG�QLYHDXSU¡YH����LQGVWLOOHU�HNVDPLQDQGHQ�VLJ�WLO

HQ�EXQGHQ�SUDNWLVN�SU¡YH��YHG�KYLONHQ�GHU�SU¡YHV�L�WUH�VWRIRPUnGHU��

D��YLVHEHFLIULQJ��MD]]EHFLIULQJ�HOOHU�WUDQVSRQHULQJ

E��NODYHUVDWV�HOOHU�NODYHUDNNRPSDJQHPHQW

F��SULPD�YLVWD�VDQJ��DNNRPSDJQHUHW�OLHG��WHNVW�LNNH�Q¡GYHQGLJ��HOOHU���VWHPPLJ�NRUUHNWLRQ�

QRWHUHW�Sn�WR�V\VWHPHU�

(NVDPLQDQGHQ�Y OJHU�YHG�SU¡YHQV�VWDUW�HQ�DI�GH�WUH�GLVFLSOLQHU�XQGHU�SXQNW�D�RJ�HQ�DI�GH�WR

GLVFLSOLQHU�XQGHU�KYHUW�DI�SXQNWHUQH�E�RJ�F��(NVDPLQDWRU�VWLOOHU�GHUHIWHU�HQ�SULPD�YLVWD�RSJDYH

LQGHQ�IRU�KYHU�DI�GH�WUH�YDOJWH�GLVFLSOLQHU�

&HQVXU��3U¡YHQ�HU�PHG�HNVWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�



��

2PIDQJ��3U¡YHQV�YDULJKHG�HU����PLQXWWHU�LQNO��FHQVXU��)RUEHUHGHOVHVWLGHQ�HU����PLQXWWHU�PHG

NODYHU�WLO�UnGLJKHG�

E��EXQGHQ�SUDNWLVN�SU¡YH

'HU�SU¡YHV�L�VHNV�VWRIRPUnGHU�

D��YLVHEHFLIULQJ�HOOHU�MD]]EHFLIULQJ�HIWHU�HNVDPLQDQGHQV�YDOJ

E��WUDQVSRQHULQJ��L�VHNXQG��RJ�WHUWVDIVWDQG�WLO�WRQHDUWHU�PHG�K¡MVW���IDVWH�IRUWHJQ�

F��NODYHUVDWV

G��NODYHUDNNRPSDJQHPHQW

H����VWHPPLJ�NRUUHNWLRQ��QRWHUHW�Sn���V\VWHPHU

I��SULPD�YLVWD�VDQJ��HQ�DNNRPSDJQHUHW�OLHG��WHNVW�LNNH�Q¡GYHQGLJ�

(NVDPLQDQGHQ�SU¡YHV�L�HQ�SULPD�YLVWD�RSJDYH�LQGHQ�IRU�KYHUW�DI�RPUnGHUQH�D�WLO�I�

&HQVXU��3U¡YHQ�HU�PHG�HNVWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ�

2PIDQJ��3U¡YHQV�YDULJKHG�HU����PLQXWWHU�LQNO��FHQVXU��'HU�JLYHV����PLQXWWHUV�IRUEHUHGHOVHVWLG

PHG�NODYHU�WLO�UnGLJKHG�

�����0XVLNOHGHOVH�,��5XVNRU�RJ�URWDWLRQ
�%$�QLYHDX������nUVY UN��YDOJIULW��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

,QGKROGVEHVNULYHOVH

5XVNRU�RJ�URWDWLRQ�RPIDWWHU�WR�GHOHOHPHQWHU��NRUVDQJ�RJ�RS¡YHOVH�DI�JUXQGO JJHQGH�LQVWUXPHQ�

WDOH�RJ�VDPPHQVSLOVP VVLJH�I UGLJKHGHU��URWDWLRQ��

)RUGULQJHU

3U¡YHQ�VNDO�JRGWJ¡UH��DW�HNVDPLQDQGHQ�KDU�HOHPHQW UH�I UGLJKHGHU�L�NRUVDQJ�RJ�URWDWLRQ�

3HQVXP

5XVNRU��(NVDPLQDQGHQ�RSJLYHU����VDWVHU�IUD�WUDGLWLRQHO��HQNHO�NRUOLWWHUDWXU�

5RWDWLRQ��(NVDPLQDQGHQ�RSJLYHU���HQNOH�QXPUH�

%HVWHPPHOVHU

3U¡YHIRUP��(NVDPLQDQGHQ�NDQ�Y OJH�DW�DIO JJH�SU¡YHQ�VRP�D��XQGHUYLVQLQJVGHOWDJHOVH��E�

EXQGHQ�SUDNWLVN�SU¡YH��F��EXQGHQ�SUDNWLVN�SU¡YH�L�URWDWLRQ�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH�L

UXVNRU�HOOHU�G��EXQGHQ�SUDNWLVN�SU¡YH�L�NRUVDQJ�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH�L�URWDWLRQ�



��

D��XQGHUYLVQLQJVGHOWDJHOVH

3U¡YHQ�EHVWnV�YHG�DNWLY�XQGHUYLVQLQJVGHOWDJHOVH�L�VnYHO�UXVNRU�VRP�URWDWLRQ�

&HQVXU��,QWHUQ�SU¡YH�XGHQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�PHG�EHVWnHW�LNNH�EHVWnHW�

E��EXQGHQ�SUDNWLVN�SU¡YH

'HU�DIO JJHV�WR�GHOSU¡YHU�

3UDNWLVN�SU¡YH�L�NRUVDQJ��YHG�SU¡YHQ�VNDO�HNVDPLQDQGHQ�VRP�PHGOHP�DI�HQ�NYDUWHW�V\QJH�HQ

NRUVWHPPH�IUD�HQ�OHWWHUH����VWHPPLJ�VDWV�IUD�SHQVXP��6WHPPHJUXSSH�HIWHU�HJHW�YDOJ��YHG�YDOJ�DI

VRSUDQVWHPPHQ�V\QJHV�GRJ�RJVn�DOWVWHPPHQ�

3UDNWLVN�SU¡YH�L�URWDWLRQ��YHG�SU¡YHQ�VNDO�HNVDPLQDQGHQ�VRP�PHGOHP�DI�HW�HQVHPEOH�VSLOOH

I¡OJHQGH�LQVWUXPHQWHU�L�HW�QXPPHU�IUD�SHQVXP��EDV��WURPPHU�RJ�NH\ERDUGV��(NVDPLQDQGHQ�VNDO

GHVXGHQ�LQGJn�VRP�NRUVDQJHU�L�QXPUH�IUD�SHQVXP�

&HQVXU��3U¡YHQ�HU�PHG�LQWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�DIO JJHV�VRP�LQGLYLGXHO�SU¡YH��GRJ�VnOHGHV�DW�GHU�L�NRUVDQJ�SU¡YHV��

HNVDPLQDQGHU�DG�JDQJHQ�RJ�L�URWDWLRQ�RS�WLO���HNVDPLQDQGHU��'HU�NDQ�RJVn�PHGYLUNH�LNNH�

HNVDPLQDQGHU��KYLV�GHW�HU�Q¡GYHQGLJW�IRU�DW�RSQn�GHQ�NU YHGH�HQVHPEOHVW¡UUHOVH�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�PHG�EHVWnHW�LNNH�EHVWnHW��)RU�DW�EHG¡PPHOVHQ�EHVWnHW

NDQ�JLYHV��VNDO�EHJJH�GHOSU¡YHU�Y UH�EHG¡PW�EHVWnHW��+YLV�NXQ�GHQ�HQH�DI�GHOSU¡YHUQH�EHG¡P�

PHV�LNNH�EHVWnHW��NU YHV�GHU�LNNH�RPSU¡YH�IRU�GHQ�EHVWnHGH�SU¡YH��3n�HNVDPHQVUHJLVWHUHW

UHJLVWUHUHV�EHJJH�GH�WR�GHOSU¡YHU�

2PIDQJ��3U¡YHQ�L�NRUVDQJ�KDU�HQ�YDULJKHG�DI�K¡MVW����PLQXWWHU�LQNO��FHQVXU��3U¡YHQ�L�URWDWLRQ

KDU�HQ�YDULJKHG�DI�K¡MVW�HQ�WLPH�SU��JUXSSH��EHVWnHQGH�DI�RS�WLO���HNVDPLQDQGHU��MYI��RYHQVWnHQGH�

LQNO��FHQVXU��'H�WR�GHOSU¡YHU�DIO JJHV�LNNH�Sn�VDPPH�GDJ��PHQ�QRUPDOW�LQGHQ�IRU�VDPPH

HNVDPHQVWHUPLQ�

F��EXQGHQ�SUDNWLVN�SU¡YH�L�URWDWLRQ�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH�L�UXVNRU

(IWHU�DNWLY�XQGHUYLVQLQJVGHOWDJHOVH�L�UXVNRU�LQGVWLOOHU�HNVDPLQDQGHQ�VLJ�WLO�SUDNWLVN�SU¡YH�L�URWD�

WLRQ��'HQ�SUDNWLVNH�SU¡YH�IRUHJnU�VRP�GHOSU¡YHQ�L�URWDWLRQ��EHVNUHYHW�XQGHU�SU¡YHIRUP�E�

&HQVXU��3U¡YHQ�HU�PHG�LQWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�DIO JJHV�VRP�LQGLYLGXHO�SU¡YH��GRJ�VnOHGHV�DW�GHU�SU¡YHV�RS�WLO���HNVDPL�

QDQGHU�DG�JDQJHQ��'HU�NDQ�RJVn�PHGYLUNH�LNNH�HNVDPLQDQGHU��KYLV�GHW�HU�Q¡GYHQGLJW�IRU�DW�RSQn

GHQ�NU YHGH�HQVHPEOHVW¡UUHOVH�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�PHG�EHVWnHW�LNNH�EHVWnHW�

2PIDQJ��3U¡YHQV�YDULJKHG�HU�K¡MVW�HQ�WLPH�SU��JUXSSH��EHVWnHQGH�DI�RS�WLO���HNVDPLQDQGHU��MYI�

RYHQVWnHQGH��LQNO��FHQVXU�

G��EXQGHQ�SUDNWLVN�SU¡YH�L�NRUVDQJ�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH�L�URWDWLRQ

(IWHU�DNWLY�XQGHUYLVQLQJVGHOWDJHOVH�L�URWDWLRQ�LQGVWLOOHU�HNVDPLQDQGHQ�VLJ�WLO�SUDNWLVN�SU¡YH�L

NRUVDQJ��'HQ�SUDNWLVNH�SU¡YH�IRUHJnU�VRP�GHOSU¡YHQ�L�NRUVDQJ��EHVNUHYHW�XQGHU�SU¡YHIRUP�E�



��

&HQVXU��3U¡YHQ�HU�PHG�LQWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�DIO JJHV�VRP�LQGLYLGXHO�SU¡YH��GRJ�VnOHGHV�DW�GHU�SU¡YHV���HNVDPLQDQGHU

DG�JDQJHQ��'HU�NDQ�RJVn�PHGYLUNH�LNNH�HNVDPLQDQGHU��KYLV�GHW�HU�Q¡GYHQGLJW�IRU�DW�RSQn�GHQ

NU YHGH�HQVHPEOHVW¡UUHOVH�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�PHG�EHVWnHW�LNNH�EHVWnHW�

2PIDQJ��3U¡YHQV�YDULJKHG�HU�K¡MVW����PLQXWWHU�LQNO��FHQVXU�

�����0XVLNOHGHOVH�,,������nUVY UN�
�%$�QLYHDX������nUVY UN��YDOJIULW��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

,QGKROGVEHVNULYHOVH

0XVLNOHGHOVH�,,�RPIDWWHU�OHGHOVH�DI�NRU�RJ�LQVWUXPHQWDOJUXSSHU��HQGYLGHUH�¡YHOVHU�L�NRULVN

VWHPPHO JQLQJ��SULPD�YLVWD�VDQJ��NRUUHNWLRQ�VDPW�U\WPLVN�VDPPHQVSLO�

)RUGULQJHU

3U¡YHQ�VNDO�JRGWJ¡UH��DW�HNVDPLQDQGHQ�KDU�I UGLJKHG�L�DW�OHGH�HW�LQGVWXGHULQJVIRUO¡E�IRU�NRU�RJ
HQVHPEOH�Sn�WLOIUHGVVWLOOHQGH�PnGH��9HG�EHG¡PPHOVH�LQGJnU�I¡OJHQGH�DVSHNWHU�DI�SU VWDWLRQHQ
PHG�OLJH�Y JW�
���LQGVWXGHULQJVIRUO¡EHWV�S GDJRJLVNH�WLOUHWWHO JJHOVH
���EUXJHQ�DI�KM OSHPLGOHU�VnVRP�HJHQ�VDQJ��NODYHU�RJ�DQGUH�LQVWUXPHQWHU
���NHQGVNDE�WLO�GH�DQYHQGWH�LQVWUXPHQWHUV�RJ�HOOHU�NRUVWHPPHUV�PXOLJKHGHU
���K¡UHO UHP VVLJ�NRUUHNWLRQ�XQGHU�LQGVWXGHULQJHQ�PHG�KHQEOLN�Sn�U\WPLN��PHORGLN��LQWRQDWLRQ
RJ�EDODQFH
���GLUHNWLRQHQV�HQVHPEOHOHGHOVHQV�WHNQLVNH�NYDOLWHW��DIK QJLJW�DI�HQVHPEOHWV�DUW�RJ�PXVLNNHQV
VWLO�Y JWHV��DXGLWLY�RJ�YLVXHO�VW\ULQJ�DI�GHW�PXVLNDOVNH�IRUO¡E��FXHV��EUHDNV��DIVODJ��VODJWHNQLN�
LPSXOVHU��SDXVHPDUNHULQJHU�PY��
���PXVLNDOVN�XGIRUPQLQJ��NHQGVNDE�WLO�RJ�LQGOHYHOVH�L�GHW�SnJ OGHQGH�PXVLNVW\NNH�RJ�HYQHQ�WLO�DW
IRUPLGOH�GHQQH�LQGOHYHOVH�

%HVWHPPHOVHU

3U¡YHIRUP��(NVDPLQDQGHQ�NDQ�Y OJH�DW�DIO JJH�SU¡YHQ�VRP�D��EXQGHQ�SUDNWLVN�SU¡YH�EHWLQJHW

DI�XQGHUYLVQLQJVGHOWDJHOVH�HOOHU�E��EXQGHQ�SUDNWLVN�SU¡YH�

9HG�GHQ�SUDNWLVNH�SU¡YH�DUEHMGHU�HNVDPLQDQGHQ�PHG�HW�NRU�HQVHPEOH��VDPPHQVDW�DI�GH�¡YULJH

WLOPHOGWH�HNVDPLQDQGHU�

D��EXQGHQ�SUDNWLVN�SU¡YH�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH

(IWHU�DNWLY�XQGHUYLVQLQJVGHOWDJHOVH�LQGVWLOOHU�HNVDPLQDQGHQ�VLJ�WLO�HQ�EXQGHQ�SUDNWLVN�SU¡YH�

3U¡YHQ�EHVWnU�DI�WR�GHOH��KKY��U\WPLVN�RJ�NODVVLVN���(NVDPLQDWRU�Y OJHU�WR�VDWVHU�IUD�SHQVXP��HQ

NODVVLVN�RJ�HQ�U\WPLVN��VRP�HNVDPLQDQGHQ�SU¡YHV�L�

3HQVXP��(NVDPLQDQGHQ�RSJLYHU����OHWWHUH�VDWVHU��GHU�RPIDWWHU�VnYHO�D�FDSHOODVDWVHU�VRP�VDWVHU

PHG�LQVWUXPHQWHU�RJ�HOOHU�GDQV��6DWVHUQH�VNDO�XGYLVH�HQ�ULPHOLJ�VSUHGQLQJ�RYHU�IRUVNHOOLJH�HSRNHU



��

RJ�JHQUHU��LQGHQ�IRU�EnGH�U\WPLVN�RJ�NODVVLVN�PXVLN�

&HQVXU��3U¡YHQ�HU�PHG�HNVWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ��'H�WR�GHOSU¡YHU�EHG¡PPHV�V UVNLOW�RJ

Y JWHV�HQV��)RU�DW�EHG¡PPHOVHQ�EHVWnHW�NDQ�JLYHV��VNDO�EHJJH�GHOSU¡YHU�Y UH�EHG¡PW�EHVWnHW�

+YLV�NXQ�GHQ�HQH�DI�GHOSU¡YHUQH�EHG¡PPHV�LNNH�EHVWnHW��NU YHV�GHU�LNNH�RPSU¡YH�IRU�GHQ

EHVWnHGH�SU¡YH��3n�HNVDPHQVUHJLVWHUHW�UHJLVWUHUHV�EHJJH�GH�WR�GHOSU¡YHU�

2PIDQJ��+YHU�DI�GH�WR�GHOSU¡YHU�KDU�HQ�YDULJKHG�DI����PLQXWWHU�LQNO��FHQVXU��'H�WR�GHOSU¡YHU

DIO JJHV�LNNH�Sn�VDPPH�GDJ��PHQ�LQGHQ�IRU�VDPPH�HNVDPHQVWHUPLQ�

)RUEHUHGHOVH��)RUEHUHGHOVHVWLGHQ�HU�HW�G¡JQ�IRU�KYHU�DI�GHOSU¡YHUQH��RJ�GHQ�HU�IRU�DOOH�HNVDPL�

QDQGHU�SODFHUHW�IRUXG�IRU�GHQ�I¡UVWH�HNVDPLQDWLRQ��LGHW�DOOH�HNVDPLQDQGHU�HU�WLO�VWHGH�L�GHQ

VDPOHGH�HNVDPLQDWLRQVWLG�

E��EXQGHQ�SUDNWLVN�SU¡YH

3U¡YHQ�EHVWnU�DI�WR�GHOH��KKY��U\WPLVN�RJ�NODVVLVN���(NVDPLQDWRU�Y OJHU�WR�VDWVHU�IUD�SHQVXP��HQ

NODVVLVN�RJ�HQ�U\WPLVN��VRP�HNVDPLQDQGHQ�SU¡YHV�L�

3HQVXP��'HU�RSJLYHV����OHWWHUH�VDWVHU��GHU�RPIDWWHU�VnYHO�D�FDSHOODVDWVHU�VRP�VDWVHU�PHG�LQVWUX�

PHQWHU�RJ�HOOHU�GDQV��6DWVHUQH�VNDO�XGYLVH�HQ�ULPHOLJ�VSUHGQLQJ�RYHU�IRUVNHOOLJH�HSRNHU�RJ�JHQUHU�

LQGHQ�IRU�EnGH�U\WPLVN�RJ�NODVVLVN�PXVLN�

&HQVXU��3U¡YHQ�HU�PHG�HNVWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�HIWHU����VNDODHQ��'H�WR�GHOSU¡YHU�EHG¡PPHV�V UVNLOW�RJ

Y JWHV�HQV��)RU�DW�EHG¡PPHOVHQ�EHVWnHW�NDQ�JLYHV��VNDO�EHJJH�GHOSU¡YHU�Y UH�EHG¡PW�EHVWnHW�

+YLV�NXQ�GHQ�HQH�DI�GHOSU¡YHUQH�EHG¡PPHV�LNNH�EHVWnHW��NU YHV�GHU�LNNH�RPSU¡YH�IRU�GHQ

EHVWnHGH�SU¡YH��3n�HNVDPHQVUHJLVWHUHW�UHJLVWUHUHV�EHJJH�GH�WR�GHOSU¡YHU�

2PIDQJ��+YHU�DI�GH�WR�GHOSU¡YHU�KDU�HQ�YDULJKHG�DI����PLQXWWHU�LQNO��FHQVXU��'H�WR�GHOSU¡YHU

DIO JJHV�LNNH�Sn�VDPPH�GDJ��PHQ�LQGHQ�IRU�VDPPH�HNVDPHQVWHUPLQ�

)RUEHUHGHOVH��)RUEHUHGHOVHVWLGHQ�HU�HW�G¡JQ�IRU�KYHU�DI�GHOSU¡YHUQH��RJ�GHQ�HU�IRU�DOOH�HNVDPL�

QDQGHU�SODFHUHW�IRUXG�IRU�GHQ�I¡UVWH�HNVDPLQDWLRQ��LGHW�DOOH�HNVDPLQDQGHU�HU�WLO�VWHGH�L�GHQ

VDPOHGH�HNVDPLQDWLRQVWLG�

�����6DQJ�RJ�NODYHU�,
�%$�QLYHDX������nUVY UN��REOLJDWRULVN��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

)RUGULQJHU

3U¡YHQ�VNDO�JRGWJ¡UH��DW�HNVDPLQDQGHQ�KDU�HOHPHQW UH�I UGLJKHGHU�L�VDQJ�RJ�NODYHU��(NVDPLQDQ�

GHQ�VNDO�NXQQH�DUEHMGH�PXVLNDOVN�RJ�WHNQLVN�KHQVLJWVP VVLJW�PHG�VLQ�VWHPPH�RJ�PHG�NODYHUHW�



��

3HQVXP

3HQVXP�Y OJHV�L�VDPUnG�PHG�HQ�HNVDPLQDWLRQVEHUHWWLJHW�XQGHUYLVHU�

%HVWHPPHOVHU

(NVDPLQDQGHQ�NDQ�Y OJH�DW�DIO JJH�SU¡YHQ�VRP�D��XQGHUYLVQLQJVGHOWDJHOVH��E��IUL�SUDNWLVN�SU¡YH�

F��IUL�SUDNWLVN�SU¡YH�L�VDQJ�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH�L�NODYHU�HOOHU�G��IUL�SUDNWLVN�SU¡YH�L

NODYHU�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH�L�VDQJ�

D��XQGHUYLVQLQJVGHOWDJHOVH

3U¡YHIRUP��3U¡YHQ�EHVWnV�YHG�DNWLY�XQGHUYLVQLQJVGHOWDJHOVH�L�VnYHO�VDQJ�VRP�NODYHU�

&HQVXU��,QWHUQ�SU¡YH�XGHQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�PHG�EHVWnHW�LNNH�EHVWnHW�

E��IUL�SUDNWLVN�SU¡YH

3U¡YHIRUP��'HU�DIO JJHV�WR�GHOSU¡YHU�����(Q�IUL�SUDNWLVN�SU¡YH�L�VDQJ��KYRU�HNVDPLQDQGHQ�V\QJHU

HQ�OHWWHUH�VDQJ�����(Q�IUL�SUDNWLVN�SU¡YH�L�NODYHU��HNVDPLQDQGHQ�VSLOOHU�HW�NRUWHUH�NODYHUVW\NNH�

&HQVXU��3U¡YHQ�HU�PHG�LQWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�PHG�EHVWnHW�LNNH�EHVWnHW��)RU�DW�EHG¡PPHOVHQ�EHVWnHW

NDQ�JLYHV��VNDO�EHJJH�GHOSU¡YHU�Y UH�EHG¡PW�EHVWnHW��+YLV�NXQ�GHQ�HQH�DI�GHOSU¡YHUQH�EHG¡P�

PHV�LNNH�EHVWnHW��NU YHV�GHU�LNNH�RPSU¡YH�IRU�GHQ�EHVWnHGH�SU¡YH��3n�HNVDPHQVUHJLVWHUHW

UHJLVWUHUHV�EHJJH�GH�WR�GHOSU¡YHU�

2PIDQJ��+YHU�DI�GHOSU¡YHUQH�KDU�HQ�YDULJKHG�DI����PLQXWWHU�LQNO��FHQVXU��'H�WR�GHOSU¡YHU

DIO JJHV�LNNH�Sn�VDPPH�GDJ��PHQ�QRUPDOW�LQGHQ�IRU�VDPPH�HNVDPHQVWHUPLQ�

F��IUL�SUDNWLVN�SU¡YH�L�VDQJ�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH�L�NODYHU

3U¡YHIRUP��(IWHU�DNWLY�XQGHUYLVQLQJVGHOWDJHOVH�L�NODYHU�LQGVWLOOHU�HNVDPLQDQGHQ�VLJ�WLO�SUDNWLVN

SU¡YH�L�VDQJ��'HQ�SUDNWLVNH�SU¡YH�IRUHJnU�VRP�GHOSU¡YHQ�L�VDQJ��EHVNUHYHW�XQGHU�SU¡YHIRUP�E�

&HQVXU��3U¡YHQ�HU�PHG�LQWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�PHG�EHVWnHW�LNNH�EHVWnHW�

2PIDQJ��3U¡YHQV�YDULJKHG�HU����PLQXWWHU�LQNO��FHQVXU�

G��IUL�SUDNWLVN�SU¡YH�L�NODYHU�EHWLQJHW�DI�XQGHUYLVQLQJVGHOWDJHOVH�L�VDQJ

3U¡YHIRUP��(IWHU�DNWLY�XQGHUYLVQLQJVGHOWDJHOVH�L�VDQJ�LQGVWLOOHU�HNVDPLQDQGHQ�VLJ�WLO�SUDNWLVN

SU¡YH�L�NODYHU��'HQ�SUDNWLVNH�SU¡YH�IRUHJnU�VRP�GHOSU¡YHQ�L�NODYHU��EHVNUHYHW�XQGHU�SU¡YHIRUP�E�

&HQVXU��3U¡YHQ�HU�PHG�LQWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�PHG�EHVWnHW�LNNH�EHVWnHW�

2PIDQJ��3U¡YHQV�YDULJKHG�HU����PLQXWWHU�LQNO��FHQVXU�



�����6DQJ�RJ�NODYHU�,,
�%$�QLYHDX������nUVY UN��REOLJDWRULVN��VWXGLHHOHPHQW������HNVDPHQVNRGH�������������

)RUGULQJHU

3U¡YHQ�VNDO�JRGWJ¡UH��DW�HNVDPLQDQGHQ�KDU�HW�EHYLGVW�IRUKROG�WLO�VLQH�VWHPPHP VVLJH�PXOLJKHGHU

RJ�HU�L�VWDQG�WLO�DW�EHKDQGOH�VLW�VWHPPHPDWHULDOH�Sn�HQ�KHQVLJWVP VVLJ�PnGH�

(QGYLGHUH�VNDO�SU¡YHQ�JRGWJ¡UH��DW�HNVDPLQDQGHQ�KDU�NODYHUP VVLJH�I UGLJKHGHU��GHU�NDQ

DQYHQGHV�L�HQ�XQGHUYLVQLQJVVLWXDWLRQ��RJ�HU�L�VWDQG�WLO�DW�EHKDQGOH�LQVWUXPHQWHW�Sn�HQ�KHQVLJWV�

P VVLJ�PnGH�

3HQVXP

6DQJ��HNVDPLQDQGHQ�RSJLYHU�D��HQ�VHOYYDOJW�DNNRPSDJQHUHW�VDQJ�RJ�E��HW�UHSHUWRLUH�Sn����WLO

I OOHVVDQJ�HJQHGH�VDQJH�PHG�GDQVN�WHNVW�PHG�HOOHU�XGHQ�DNNRPSDJQHPHQW��/LVWHQ�RYHU�GLVVH

VDQJH�VNDO�XGDUEHMGHV�L�VDPUnG�PHG�HQ�HNVDPLQDWLRQVEHUHWWLJHW�XQGHUYLVHU�RJ�JRGNHQGHV�DI

GHQQH��'HQ�VNDO�XGYLVH�VSUHGQLQJ�PHG�KHQV\Q�WLO�JHQUHU�RJ�VWLOSHULRGHU�

.ODYHU��HNVDPLQDQGHQ�RSJLYHU�HW�HOOHU�WR�NRUWHUH��VHOYYDOJWH�VW\NNHU��6W\NNHW�VW\NNHUQH�NDQ

HYHQWXHOW�EHVWn�L�LPSURYLVDWLRQ�Sn�HW�VHOYYDOJW�VWLOJUXQGODJ��6W\NNHW�VW\NNHUQH�NDQ�GHVXGHQ�Y UH

HQ�LQGLYLGXHO�SU VWDWLRQ�LQGHQ�IRU�HW�HQVHPEOH��I�HNV��L�NDPPHUPXVLN��U\WPLVN�PXVLN�P�Y�

%HVWHPPHOVHU

3U¡YHIRUP��)UL�SUDNWLVN�SU¡YH��3U¡YHQ�EHVWnU�DI�WR�GHOSU¡YHU��KKY��VDQJ�RJ�NODYHU��7LO�SU¡YHQ�L

VDQJ�V\QJHU�HNVDPLQDQGHQ�GHQ�RSJLYQH�VDQJ�WLO�HJHW�HOOHU�DQGUHV�DNNRPSDJQHPHQW��0LNURIRQ�NDQ

DQYHQGHV�WLO�GHQ�RSJLYQH�VDQJ�LQGHQ�IRU�JHQUHU��KYRU�GHWWH�HU�DOPLQGHOLJW��+HUHIWHU�V\QJHU�HNVD�

PLQDQGHQ�HQ�DI�FHQVRU�XGYDOJW�VDQJ�IUD�GHW�RSJLYQH�UHSHUWRLUH�DI�I OOHVVDQJH�

7LO�SU¡YHQ�L�NODYHU�VSLOOHU�HNVDPLQDQGHQ�GH�W��IRUEHUHGWH�VW\NNH�U��

&HQVXU��3U¡YHQ�HU�PHG�HNVWHUQ�FHQVXU�

*UXSSHSU¡YH��3U¡YHQ�NDQ�NXQ�DIO JJHV�VRP�LQGLYLGXHO�HNVDPHQ�

%HG¡PPHOVHVIRUP��3U¡YHQ�EHG¡PPHV�PHG�EHVWnHW�LNNH�EHVWnHW��)RU�DW�EHG¡PPHOVHQ�EHVWnHW

NDQ�JLYHV��VNDO�EHJJH�GHOSU¡YHU�Y UH�EHG¡PW�EHVWnHW��+YLV�NXQ�GHQ�HQH�DI�GHOSU¡YHUQH�EHG¡P�

PHV�LNNH�EHVWnHW��NU YHV�GHU�LNNH�RPSU¡YH�IRU�GHQ�EHVWnHGH�SU¡YH��3n�HNVDPHQVUHJLVWHUHW

UHJLVWUHUHV�EHJJH�GH�WR�GHOSU¡YHU�

2PIDQJ��+YHU�DI�GHOSU¡YHUQH�KDU�HQ�YDULJKHG�DI����PLQXWWHU�LQNO��FHQVXU��'H�WR�GHOSU¡YHU

DIO JJHV�LNNH�Sn�VDPPH�GDJ��PHQ�QRUPDOW�LQGHQ�IRU�VDPPH�HNVDPHQVWHUPLQ�


