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'H�YHUVFKLOOHQGH� OLMVWHQ�YDQ�VWUHHNYHUEHWHULQJHQ�GLH� LQ�GH� ORRS�YDQ�GH� MDUHQ�
GRRU�KHW�PLQLVWHULH�YDQ�/DQGERXZ�]LMQ�RSJHVWHOG��YHUVFKLOOHQ�RQGHUOLQJ��'LW�

NRPW�RQGHU�DQGHUH�GRRUGDW�GH]HOIGH� VWUHHNYHUEHWHULQJ� VRPV�RQGHU�YHUVFKLO�

OHQGH�QDPHQ�ZRUGHQ�RSJHYRHUG��=R�NRPW�PHQ�¶(PSHO�2UWKHQ·�RRN�WHJHQ�

DOV� ¶0DDVNDQW�ZHVW·� HQ� ZRUGW� KHW� ¶/DQG� YDQ� 6HUYDDV·� VRPV� DDQJHGXLG� DOV�

¶0DDVWULFKW�H�R�·�%RYHQGLHQ�YHUPHOGHQ�VRPPLJH�OLMVWHQ�RRN�VWUHHNYHUEHWHULQ�

JHQ�GLH�LQ�KHW�VWDGLXP�YDQ�DDQYUDDJ�YHUNHHUGHQ��'LW�EHPRHLOLMNW�KHW�YDVWVWHO�
OHQ�YDQ�ZHONH�JHELHGHQ�QX�ZHO�HQ�JHHQ�VWUHHNYHUEHWHULQJ�]LMQ�JHZHHVW��9HU�

JHOLMNLQJ�YDQ�GH� OLMVWHQ�HQ�DQGHUH�EURQQHQ� OHLGW� WRW�GH�FRQFOXVLH�GDW�HU�����

ZHUNHOLMNH� VWUHHNYHUEHWHULQJHQ� KHEEHQ� EHVWDDQ� HQ� GDW� ��� KHW� VWDGLXP� YDQ�

DDQYUDDJ�QLHW�JHSDVVHHUG�]LMQ��(HQ�OLMVW�XLW������KHHIW��YRRUDO�ZDW�EHWUHIW�RP�

YDQJ�YDQ�GH�VWUHHNYHUEHWHULQJ�LQ�KHFWDUHV�HQ�DDQWDO�DDQZH]LJH�ERHUGHULMHQ��GH�

EDVLV� JHYRUPG� ELM� KHW� RSVWHOOHQ� YDQ� KHW� QDYROJHQGH� RYHU]LFKW� YDQ� GH� ����

ZHUNHOLMNH� VWUHHNYHUEHWHULQJHQ��'H� OLMVW� LV�DDQJHYXOG�HQ�ZDDU�QRGLJ�JHFRUUL�
JHHUG� PHW� HOGHUV� YHUJDDUGH� GDWD�� 'H� JHJHYHQV� LQ� KHW�RYHU]LFKW� YRUPHQ�KHW�

XLWJDQJVSXQW�ELM�KHW�EHUHNHQHQ�YDQ�GH�FLMIHUV�YRRU�GH�YHUVFKLOOHQGH�WDEHOOHQ�LQ�

GH]H�VWXGLH��

�



����

C�D E�F�F.G
HIF�EKJ8F.D6F�EKL M8NIO�P
M8Q�Q.R

STF�N�L MUP
V�Q�Q.E

W L M8XIP
V�Q�Q.E

Y Q.M8X
J8Z
[]\^NIF P
J]L F�X

_2Q.M]D6Q.`
a F�b D6Q P
E�F

STZ]F.E
X]F P
EKL V�F.M

c2L V$G]O ` Q.M8X
J8Z
[]\dP
b�Z
M8O []` F.M]D6O6b a Q.e

f'g
h i�j�k h l6m&noj�p q j�r m�s2t$r u
q h j�r

v.w�x�yzv.w�y�w f�t${
i�| r }�{�i�j�{ v�~��Iv���v.��w�w�� }�}�r i�j�k h l6m^�"r }�{
h {�|�j�{
noj�p q j�r s2}�k i�j v.w�x�~�v.w�~�� f�t${
i�| r }�{�i�j�{ �Iv.w���v�v���w�x f'g
h i�j�k h l6m^�"r }�{
h {�|�j�{
�T}�r j�����q v.w�y���v.w�y�w f�t${
i�| r }�{�i�j�{ ����x�����w���� }�}�r i�j�k h l6m^�"r }�{
h {�|�j�{
noj�h s2j�r i�u$���dp ��j�j�r v.w�y���v.w�y�w f�j�j�m�k j�h |�j���h j�i ��w�����v.����� }�}�r i�j�k h l6m^�"r }�{
h {�|�j�{
� k h l6��t$�du � j�k k h {�|.s2}�k i�j v.w�y���v.w�y�� f�j�j�m�k j�h |�j���h j�i �����Iv�v�v.w f'g
h i�j�k h l6m^�"r }�{
h {�|�j�{
���^j�k t${
i v.w�x�yzv.w�y
v noj�h i�j�|�j���h j�i v�~��Iv�������� }�}�r i�j�k h l6m2�
r h j�p k t${�i
� j � r h jT�Tj��^j�j�{�q j�{ v.w�x�yzv.w�x�w f�t${
i�| r }�{�i�j�{ v.������v�~�� f'g
h i�}�}�p q j�k h l�m�u$�
r h j�p k t${�i
�^t$p m�j�r ��j�j�{�p j���}�k i�j�r v.w�x�~�v.w�y�� noj�h i�j�|�j���h j�i ����w�������� f'g
h i�s2j�p q j�k h l�m�u$�
r h j�p k t${�i
�^j�qU��}�{
h {�| p i�h j�� v.w�y
v�v.w�y�w f�t${
i�| r }�{�i�j�{ v.����y�y�v���y�� f'g
h i�}�}�p q j�k h l�m�u$�
r h j�p k t${�i
� }�}�r i�s&}�k i�j v.w�y
v�v.w�y�� f�t${
i�| r }�{�i�j�{ w�x���x���� f'g
h i�}�}�p q j�k h l�m�u$�
r h j�p k t${�i
��k p k }�}^j � }I� v.w�y���v.w�y�y f�t${
i�| r }�{�i�j�{ v���y���v.x�� f'g
h i�}�}�p q j�k h l�m�u$�
r h j�p k t${�i
� t$r r t$i�j�j�k v.w�y���v.w�~�� f�j�j�m�k j�h |�j���h j�i ����x����Iv.y�� }�}�r i�j�k h l6m2�
r h j�p k t${�i
� t${�q g��dtKi�j�j�k v.w�y���v.w�~�� f�t${
i�| r }�{�i�j�{ y�y�~�y�y���y�� }�}�r i�j�k h l6m2�
r h j�p k t${�i
�Tt$t$p qUj�{d��k h  �¡ �"t$t$p q j�r u
k t${�i�¢

v.w�y���v.w�y�w noj�h i�j�|�j���h j�i ����~Iv£x������ }�}�r i�j�k h l6m2�
r h j�p k t${�i
�Tt$r h l���uK¤�g
t�s2}�g
i�j v.w�y���v.w�y�w f�t${
i�| r }�{�i�j�{ ��w�y���~�y�w f'g
h i�}�}�p q j�k h l�m�u$�
r h j�p k t${�i
¥]h {
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h i v.w�y���v.w�y�w f�t${
i�| r }�{�i�j�{ y���x�y�y���w f'g
h i�}�}�p q j�k h l�m�u$�
r h j�p k t${�i
¤�{
j�j�m�j�r§¦dg�i�j�¨�t$t$r q v.w�y���v.w�~�� noj�h i�j�|�j���h j�i x�w������������ }�}�r i�j�k h l6m2�
r h j�p k t${�i
¤�k j�j�{�u$��r �2u � h ���
}�}�r { v.w�x�yzv.w�y
v f�t${
i�| r }�{�i�j�{ �Iv�����v.��� ¦^}�p q j�k h l6m � r j�{�q �
j
¤���h j�r u$noh l6p q j�r v.w�x�yzv.w�y
v f�t${
i�| r }�{�i�j�{ v.w�����v�~�y noj�p q j�k h l6m � r j�{�q �
j
� }�r |�j�r v.w�x�~�v.w�y�� f�t${
i�| r }�{�i�j�{ ����������y�x ¦^}�p q j�k h l6m � r j�{�q �
j
¨�k j�i�i�j�r v.w�x�~�v.w�y�� f�t${
i�| r }�{�i�j�{ ��y���������� noj�p q j�k h l6m � r j�{�q �
j
�^}�}�|�jK��j�j�{ v.w�x��zv.w�y�y f�t${
i�| r }�{�i�j�{ ��x�����~�y�x ¦^}�p q j�k h l6m � r j�{�q �
j
� h l$jK��j�j�{ v.w�y��zv.w�y�y f�t${
i�| r }�{�i�j�{ ����������x�~ noj�p q j�k h l6m � r j�{�q �
j
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i�| r }�{�i�j�{ ��x�������y�� noj�p q j�k h l6m � r j�{�q �
j
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v�v.w�y�� f�t${
i�| r }�{�i�j�{ ������������� ¦^}�p q j�k h l6m � r j�{�q �
j
� r }�j�m�p q r j�j�m v.w�y���v.w�y�� f�t${
i�| r }�{�i�j�{ ��w���������~ ¦^}�p q j�k h l6m � r j�{�q �
j
�^h l6m�j�{ v.w�y���v.w�y�� f�t${
i�| r }�{�i�j�{ ��y���~������ noj�p q j�k h l6m � r j�{�q �
j
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i�| r }�{�i�j�{ v.y���~������ ¦^}�p q u�¦2��j�r h l6p p j�k
noj�q j�r h {�|&j � }I� v.w�x�~�v.w�y�� noj�h i�j�|�j���h j�i v���w�x������ noj�p q u�¦2��j�r h l6p p j�k
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É�Ê Ë Ì�Í�Ì�Î�Ï�Ì�Ì�Î Ð.Ñ�Ò�ÓzÐ.Ñ�Ô�ÒÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î Û�Ò�Ò�Ñ�Û�Ô�ÔÝÜ^Ú�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
ã^Ì�Ì�ädÞ Ì Ð.Ñ�Ô�åzÐ.Ñ�Ô�ÔÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î æ�Ô�Ó�Û�æ�Ñ�ÒÝÜ^Ú�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
É"Ú�â â Ì�Î�ç
Ú�Ï�Ì�à6è'â Ú�é�Í�Ë á6â Ð.Ñ�Ô
Ð�Ð.Ñ�Ô�ÔëêoÌ�Ë Ø�Ì�Ù�Ì�ì�Ë Ì�Ø Û�Ò�í�å�ÛIÐ�Û�êoÌ�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
è�Ì�Î
Ì�Ø�Ì�Î�àKî2Ë Î�é�Ì�â Ð.Ñ�Ô�æ�Ð.Ñ�Ô�ÓÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î Û�ÛIÐ.å�Û�Û�íïÜ^Ú�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
î2Ì�Î^ãd×$ädà$î2×$×$Ê â Ì Ð.Ñ�Ô�æ�Ð.Ñ�Ô�ÓÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î íIÐ�ð�ðñÒ�å�ðïÜ^Ú�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
ã^×K×6é�Þ ì�Ì�Ê Ù�Ì�Î Ð.Ñ�Ô�æ�Ð.Ñ�Ô�ÓÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î í�Ñ�Ô
Ð�í�ð�ðïÜ^Ú�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
ã^Ì�Ì�ß Ì�Î,Ì ò ÚIò Ð.Ñ�Ô�æ�Ð.Ñ�Ô�ÓÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î í�æ�æ�Û�í�í�Ò,êoÌ�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
óô×$Ê é�Ì�â Ú Ð.Ñ�Ô�æ�Ð.Ñ�Ô�ÔÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î í�Ñ�æ�Ò�Ò�ðIÐ,Ü^Ú�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
Üdädä^Ì�Î�àKõ,Ú�Ú�Ê Ø Ð.Ñ�Ô�æ�Ð.Ñ�Ô�ðöÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î Û�Ô
Ð.å�Û�í�æ�êoÌ�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
÷ ×$×$â ß ÌKà$è'Ê Ú�ÌKé�â ×6Î
Ø Ð.Ñ�Ô�æ�Ð.Ñ�Ô�ðöÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î Û�Ó�Ó�ð�Û�Ò�ð�êoÌ�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
ø Ê ×$ädÞ ì�Ì�Ê Ù�Ì�Î�àKùIú�ß ß Ì�Î Ð.Ñ�Ô�Û�Ð.Ñ�Ô�ÓÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î Û�Û�ð�Ô�Û�í�ÓÝÜ^Ú�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
î2Ì�Î
Ì�é�×6ädû�Þ Ì�É"Ì�â Ø Ð.Ñ�Ô�í�Ð.Ñ�Ô�ÔÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î æ�æ�å�ð�æ�Û�æïÜ^Ú�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
î2Ì�ü"Ú�ÌKé�Ú�ÌKé�ý þ ÿ�Þ Þ Ì�â à
ädú
Ë Ø�Ì�Î��

Ð.Ñ�Ô�ÒzÐ.Ñ�Ô�ÑëêoÌ�Ë Ø�Ì�Ù�Ì�ì�Ë Ì�Ø Ð.Ñ�Ò�Ð�í�Û�êoÌ�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
êoË Ì�Ê Ø�Ì�Î Ð.Ñ�Ô�ð�Ð.Ñ�ð�åÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î í�Ò�å�å�í�å�åÝÜ^Ú�Þ ß à�Ü2Ï�Ì�Ê Ë á6Þ Þ Ì�â
è�Ì�â ß Ê ú�ä Ð.Ñ�Ò�ÔzÐ.Ñ�Ô�åÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î æ�í�Ò�ð�æ�ð�æïÜ^Ú�Þ ß Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
õ,Ú�Ú�Ê Ø��2Ì�Þ ß à'É"Ì�â ú��2Ì Ð.Ñ�Ò�ÔzÐ.Ñ�ð�åÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î æ�ÛIÐ�Û�å Û�í�å�Ô,É"Ì�â ú��2Ì
è�Ú�ädä^Ì�â Ì�Ê �&×$×$Ê Ø�à�Ú�Ú�Þ ßzÐ.Ñ�Ò�ð�Ð.Ñ�Ô�æ ÷ Ë Ï�Ë Ì�Ê é�â Ì�Ë Ù�Ì�ì�Ë Ì�Ø í�å�í�ÛñÔ�æ�æÝÕ'ú
Ë Ø�Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
óô×K×$Þ8Ì�Î2ê ×K×$â à��2Ì�Þ ß Ð.Ñ�Ò�ð�Ð.Ñ�Ô�æ ÷ Ë Ï�Ë Ì�Ê é�â Ì�Ë Ù�Ì�ì�Ë Ì�Ø ðIÐ.Ò�Ó�Ó�Ñ�æÝÕ'ú
Ë Ø�Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
è�Ì�Ì�Þ Ø Ð.Ñ�Ò�ÓzÐ.Ñ�ð�å ÷ Ë Ï�Ë Ì�Ê é�â Ì�Ë Ù�Ì�ì�Ì�Ë Ø æ�Ó�å�å�æ�å�å�Õ'ú
Ë Ø�Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
õ,Ì�Ì�Ø�Ì�Ê ì�Ì�Ê Ù Ð.Ñ�Ò�ÓzÐ.Ñ�Ô�ÛöÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î Ð�Ð�Û�å�Ð�íIÐ,Ü^Ú�Þ ß Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
ãdú�ädä^Ì�â Ú�à$ü"Ì�û�û�Ì�â Ð.Ñ�Ô�åzÐ.Ñ�Ô�Û ÷ Ë Ï�Ë Ì�Ê é�â Ì�Ë Ù�Ì�ì�Ë Ì�Ø Ð.å�ð�å�Ð�Û�ÓÝÜ^Ú�Þ ß Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
� Ë Ì�â Ì�Ê �2×K×$Ê Ø�à��2Ì�Þ ß Ð.Ñ�Ô
Ð�Ð.Ñ�Ô�Ó ÷ Ë Ï�Ë Ì�Ê é�â Ì�Ë Ù�Ì�ì�Ë Ì�Ø Ð�Ð.å�å�å�Ô�Ó�å�Õ'ú
Ë Ø�Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
	�û�Ì Ð.Ñ�Ô�æ�Ð.Ñ�Ô�ÓÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î Ò�Ó�å�å�Ñ�å�å,É"Ì�â ú��2Ì
ø Ì�Î
Ø�Ê Ë Î�Ù�Ì�Î Ð.Ñ�Ô�æ�Ð.Ñ�Ô�ÑÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î Ô�å�æ�íñÒ�ð�ÛïÜ^Ú�Þ ß Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
ã^Ì�Ì�Ê Ø�Ì Ð.Ñ�Ô�æ�Ð.Ñ�ð�åÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î í�å�Ó�Ó�Ò�å�Ô,É"Ì�â ú��2Ì
ù]Ú�
�ç
Ì�ä2àKùI×$Ê Ì�Î�àKÍKú
Ë Ø Ð.Ñ�Ô�æ�Ð.Ñ�Ô�ÑÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î í�Ô�Ó�ðñÒ�Û�åÝÜ^Ú�Þ ß Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
Ü2Ï�Ì�Ê à$è�Ì�ß ú��2Ì�Ì ò ÚIò Ð.Ñ�Ô�æ�Ð.Ñ�ð�å ÷ Ë Ï�Ë Ì�Ê é�â Ì�Ë Ù�Ì�ì�Ë Ì�Ø ðIÐ.å�æ�Û�Ó�å�Õ'ú
Ë Ø�Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
êoË Î�ß Ì�Ê Þ �2Ë á�é Ð.Ñ�Ô�æ�Ð.Ñ�Ô�ÑÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î Ð.å�Û�Ñ Û«Ð�í�Ô�ÓÝÜ^Ú�Þ ß Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
î2Ë Î���û�Ì�Ê â Ú Ð.Ñ�Ô�Û�Ð.Ñ�Ô�ÓÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î æ�æ�íIÐ�í�æ�ÒÝÜ^Ú�Þ ß Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
÷ Ë á6é&Ï�×6Î^õ,Ë á6ä^Ì�Ù�Ì�Î Ð.Ñ�Ô�Û�Ð.Ñ�ð�åÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î ð�å�å�å�ð�Ó�íÝÕ'ú
Ë Ø�Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
É"Ú�Ú�Ê Þ ß à6êoÌ�â Þ ú�ä Ð.Ñ�Ô�Û�Ð.Ñ�Ô�Ó ÷ Ë Ï�Ë Ì�Ê é�â Ì�Ë Ù�Ì�ì�Ì�Ë Ø Ñ�Ó�Ô�Ò�Ð.å�Ô�Û�É"Ì�â ú��2Ì
êo×$Ê Î�Þ Ï�Ì�â Ø Ð.Ñ�Ô�Û�Ð.Ñ�ð�åÖÕ�×$Î
Ø�Ù Ê Ú�Î�Ø�Ì�Î Ô�Ó�Û�Ò�Ó�å�ÑÝÜ^Ú�Þ ß Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
ù]Ì�é^Ì�Îdù]Ë Î�Ù�Ì Ð.Ñ�Ô�í�Ð.Ñ�ð�å ÷ Ë Ï�Ë Ì�Ê é�â Ì�Ë Ù�Ì�ì�Ë Ì�Ø ð�å�å�å�Ò�Ó�å�Õ'ú
Ë Ø�Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
è�Ú�ädä^Ì�â Ì�Ê �&×$×$Ê Ø�à��2Ì�Þ ß Ð.Ñ�Ô�ÒzÐ.Ñ�ð�å ÷ Ë Ï�Ë Ì�Ê é�â Ì�Ë Ù�Ì�ì�Ë Ì�Ø æ�Ñ�æ�Û�Û�ð�Ó�Õ'ú
Ë Ø�Ì�â Ë á6é ø Ì�â Ø�Ì�Ê â ×$Î�Ø
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²,³�´�µ�¶�³�´5·-¸%¹�º µ�¸%´-¸%´
»v¼ ½ ¸%´�³

¾�¿�À�Á^¾�¿�Â�ÃHÄYÅ ¶ Å ¸%Æ Ç ¼ ¸ Å È ¸%É Å ¸�µ ¾�Ê�Ë�À.ÁOÃ�Ã�ÌSÍ ¸%º ½ ¸ ¼ Å Î Ç5Ï5Ð�ÑqÆ ³�É�³�´ ½
²,¸�¸%´�µ�¸ ¾�¿�À�Á^¾�¿�Â�Ì\Ò ³�´�µ È Æ Ó�´�µ�¸%´ ¾�¾�À�Êu¾�Ô�ÃjÒ ¹ Å µ�Ó�Ó�º ½ ¸ ¼ Å Î Ç5Ï5Ð�ÑqÆ ³�É�³�´ ½
Õ Ó�º ½ ¸ ¼ Å Î Ç�¸v²,³�´ È º ½ Æ ³�³ ½ ¾�¿�À�Á^¾�¿�Â�ÃlÒ ¸�¸%Ç ¼ ¸ Å È ¸%É Å ¸�µ À�Ô�Ë�ÂoÂ�Ë�ÊYÍ ¸%º ½ ¸ ¼ Å Î Ç5Ï5Ð�ÑqÆ ³�É�³�´ ½
·-Ó�Ó È ¸ ¼ Ó�Ó�´ ¾�¿�À�ÃE¾�¿�Â�ÀlÒ ³�´�µ È Æ Ó�´�µ�¸%´ Ì�À�Ë�¾�Ì�À�ÃjÒ ¹ Å µ�Ó�Ó�º ½ ¸ ¼ Å Î Ç5Ï5Ð�ÑqÆ ³�É�³�´ ½
Ö�× Æ ³�´ È Ð�Øf³ × ¸ ¼ ¼ ¸ ¾�¿�Â�ÊE¾�¿�Â�ÀlÒ ³�´�µ È Æ Ó�´�µ�¸%´ ¾�¿�Ã�¾�Ì�Ê�ÃYÍ ¸%º ½ ¸ ¼ Å Î Ç5Ï5Ð�ÑqÆ ³�É�³�´ ½
Ò ¹ Å µ�Ù0¸%º ½ ¸ ¼ Å Î Ç�¸vÚn¸%Û5Ð
× ¸%´

¾�¿�Â�ÊE¾�¿�Â�Ë\Ò ³�´�µ È Æ Ó�´�µ�¸%´ Ë�Ë�Â�ÌoÔ�Ã�ÃjÒ ¹ Å µ�Ó�Ó�º ½ ¸ ¼ Å Î Ç5Ï5Ð�ÑqÆ ³�É�³�´ ½
Ñ]Ó�¸%Ç�¸ ¼ Ð�Ün¸%´�Ý�Ó�Æ º ½ ¾�¿�Â�¾x¾�¿�Â�ÃlÒ ³�´�µ È Æ Ó�´�µ�¸%´ Ì�Á�Ë�¾�Ô�Ë�À ÏYÓ�Ó�Æ µ�Ó�Ó�º ½ ¸ ¼ Å Î Ç0Ï-Ð�ÑqÆ ³�É�³�´ ½
²,³�´�µ�¶�³�´0Þc¸ È ¸%´ ¾�¿�Â�¾x¾�¿�Â�ÁHÍ ¸ Å µ�¸ È ¸%É Å ¸�µ Ì�Ë�Ô�ÔoÌ�¿�¾ ÏYÓ�Ó�Æ µ�Ó�Ó�º ½ ¸ ¼ Å Î Ç0Ï-Ð�ÑqÆ ³�É�³�´ ½
ß Æ Å ´�à�¸%´�Ý�³ È ¸ ¾�¿�Â�¾x¾�¿�Â�Á\Ò ³�´�µ È Æ Ó�´�µ�¸%´ ¾�¿�¿�À}Ì�Ê�Ê Þ Å µ�µ�¸%´-Ï5Ð�ÑqÆ ³�É�³�´ ½
» Û-¸%Æ Ç�³�´ ½ ¾�¿�Â�Ì^¾�¿�Á�ÊlÒ ¸�¸%Ç ¼ ¸ Å È ¸%É Å ¸�µ Ë�Ô�À�Â}Ô�Ì�ÌSÍ ¸%º ½ ¸ ¼ Å Î Ç5Ï5Ð�ÑqÆ ³�É�³�´ ½
Ñ]¸%Æ È ¸�á�Ç ¾�¿�Â�Ì^¾�¿�Â�¿lÒ ³�´�µ È Æ Ó�´�µ�¸%´ Â�À�¾�ÊoÀ�Ë�Ì�Ò ¹ Å µ�Ó�Ó�º ½ ¸ ¼ Å Î Ç5Ï5Ð�ÑqÆ ³�É�³�´ ½
Ñ]Ó�º º à�Ý�¸vÑqÆ Ó�¸%Ç ¾�¿�Â�Ì^¾�¿�Â�Á\Ò ³�´�µ È Æ Ó�´�µ�¸%´ Ì�¾�Ì�ÁoÌ�¿�¾ ÏYÓ�Ó�Æ µ�Ó�Ó�º ½ ¸ ¼ Å Î Ç0Ï-Ð�ÑqÆ ³�É�³�´ ½
Ä ¹�à�Ý × ¸%´ ¾�¿�Â�Ì^¾�¿�Â�Á\Ò ³�´�µ È Æ Ó�´�µ�¸%´ Ô�Á�Ì�¿}Ë�Ê�¾0Í ¸%º ½ ¸ ¼ Å Î Ç5Ï5Ð�ÑqÆ ³�É�³�´ ½
Ü Å ¸%Æ ¼ Å ´ È º É�¸�¸%Ç�Ð
Ö ³�Û5º É�¸�¸%Ç

¾�¿�Â�Ì^¾�¿�Á�ÊlÒ ³�´�µ È Æ Ó�´�µ�¸%´ Ë�Á�Â�ÔoË�À�Ë ÏYÓ�Ó�Æ µ�Ó�Ó�º ½ ¸ ¼ Å Î Ç0Ï-Ð�ÑqÆ ³�É�³�´ ½
â ¸vÑ]¸�¸%Æ ã%¸%´ ¾�¿�Â�Ô^¾�¿�Â�¿lÒ ³�´�µ È Æ Ó�´�µ�¸%´ Ì�Ê�Ô�¾o¾�¿�Ë Þ Å µ�µ�¸%´-Ï5Ð�ÑqÆ ³�É�³�´ ½
²,³�´�µ�¶�³�´ Ä ³�¶�¸%´�º ½ ¸ Å Î ´ ¾�¿�Â�Ô^¾�¿�Â�ÁHÍ ¸ Å µ�¸ È ¸%É Å ¸�µ Ì�Ì�Â�¾�Ì�Ë�Ê ÏYÓ�Ó�Æ µ�Ó�Ó�º ½ ¸ ¼ Å Î Ç0Ï-Ð�ÑqÆ ³�É�³�´ ½
Ö�½ ä�Õ ¸%µ�¸%´�Æ Ó�µ�¸�Ð Ö Ó�´�Ð
ÑqÆ ¸%¹ È ¸ ¼

¾�¿�Â�Ô^¾�¿�Â�ÂlÒ ³�´�µ È Æ Ó�´�µ�¸%´ Â�À�Ã�ÀoÂ�¿�¿jÒ ¹ Å µ�Ó�Ó�º ½ ¸ ¼ Å Î Ç5Ï5Ð�ÑqÆ ³�É�³�´ ½
Ò ¸�¸ ¼ ³�´�µ�Ð�²,³�´ È ¸%´�É�Ó�Ó�Û ¾�¿�Â�Ô^¾�¿�Â�ÃlÒ ³�´�µ È Æ Ó�´�µ�¸%´ Ô�Ì�¿�¿}Ë�Ì�À ÏYÓ�Ó�Æ µ�Ó�Ó�º ½ ¸ ¼ Å Î Ç0Ï-Ð�ÑqÆ ³�É�³�´ ½
ß Æ Å ´�º ¸%´�É�¸�¸%ÇSå ·-³�³ È º à%Ý�¸
Ñ]¸�¸%Û-µ�¸%´�æ

¾�¿�Â�Ë^¾�¿�Á�ÊlÒ ³�´�µ È Æ Ó�´�µ�¸%´ ¾�¿�Ô�Ëa¾�Ã�Ê Þ Å µ�µ�¸%´-Ï5Ð�ÑqÆ ³�É�³�´ ½
Ñ]¸%Æ È ¸%´ ¾�¿�À�ÂE¾�¿�Â�Ì\Ò ³�´�µ È Æ Ó�´�µ�¸%´ Ë�Ã�¿�ÌoË�Ô�Ë ÏYÓ�Ó�Æ µ�Ð�² Å Û5É�¹�Æ È
²,³�´�µ�¶�³�´Yçf¹ ¼ × ¸%´ ¾�¿�À�ÂE¾�¿�Â�ÔlÄYÅ ¶ Å ¸%Æ Ç ¼ ¸ Å È ¸%É Å ¸�µ ¿�¾�Á�¿�¾�Ê�À�Ë�Ò ¹ Å µ�Ð�² Å Û0É�¹�Æ È
â ¸ Ä Ó�¸%Æ º ½ Æ ¸�¸%Ç ¾�¿�À�ÃE¾�¿�Â�ÀlÒ ³�´�µ È Æ Ó�´�µ�¸%´ Ë�À�Ë�Â}Ë�Ë�Ì�Ò ¹ Å µ�Ð�² Å Û0É�¹�Æ È
Þc¸�á�¸ ¼ ¸%´ Õ º × ¸ ¼ ¾�¿�Â�ÊE¾�¿�Â�ÂlÒ ³�´�µ È Æ Ó�´�µ�¸%´ Ë�¾�Ê�¾�Ë�À�À ÏYÓ�Ó�Æ µ�Ð�² Å Û5É�¹�Æ È
â ¸vÞc³�³�º È Ó�¹�Ù ¾�¿�Â�¾x¾�¿�Â�ÃHÄYÅ ¶ Å ¸%Æ Ç ¼ ¸ Å È ¸%É Å ¸�µ Ë�Ì�Â�ÁOÀ�Ë�ÂjÒ ¹ Å µ�Ð�² Å Û0É�¹�Æ È
²,³�´�µ�¶�³�´ ß ¸ ×�Å Î ´ ¾�¿�Â�Ì^¾�¿�Â�ÃHÄYÅ ¶ Å ¸%Æ Ç ¼ ¸ Å È ¸%É Å ¸�µ Ë�Á�À�Ê}Ë�À�ÀjÒ ¹ Å µ�Ð�² Å Û0É�¹�Æ È
Þc³�³�º�¸%´5Ï Å ¸%Æ º ¾�¿�Â�Ì^¾�¿�Â�Á\Ò ³�´�µ È Æ Ó�´�µ�¸%´ Ô�Ê�¿�¾�Ô�Ô�Ã ÏYÓ�Ó�Æ µ�Ð�² Å Û5É�¹�Æ È
Õ ¹�µ�¸vÞ Å Î ´�º ½ Æ ¸�¸%Ç�Ð
Ä ³�´�º µ�³ ¼ ¸%Æ ¶�¸ ¼ µ

¾�¿�Â�Ì^¾�¿�Â�ÃHÄYÅ ¶ Å ¸%Æ Ç ¼ ¸ Å È ¸%É Å ¸�µ Ã�¿�¿�ÌoÁ�Ì�ÂjÒ ¹ Å µ�Ð�² Å Û0É�¹�Æ È
Í ¸�¸%Æ ½ ¾�¿�Â�Ì^¾�¿�Â�ÃlÒ ³�´�µ È Æ Ó�´�µ�¸%´ Ë�Á�Ã�ÔOÀ�Ì�Ô ÏYÓ�Ó�Æ µ�Ð�² Å Û5É�¹�Æ È
²,³�´�µ�¶�³�´ Ö ¸%Æ ¶�³�³�º
å Þc³�³�º ½ Æ Å à�Ý ½ æ

¾�¿�Â�Ô^¾�¿�Â�¿HÄYÅ ¶ Å ¸%Æ Ç ¼ ¸ Å È ¸%É Å ¸�µ À�Á�Ë�ÂoÂ�¿�Ì�Ò ¹ Å µ�Ð�² Å Û0É�¹�Æ È
Ün¸%´ ¼ Ó�Ð�èv¸ È ¸ ¼ ¸%´ ¾�¿�Â�Ë^¾�¿�Á�ÊlÒ ³�´�µ È Æ Ó�´�µ�¸%´ ä ä ÏYÓ�Ó�Æ µ�Ð�² Å Û5É�¹�Æ È
â ¸ Õ ´�µ�¸%Æ É�³�´�Ç�¸�´ ¾�¿�Â�ÂE¾�¿�Á�ÊHÄYÅ ¶ Å ¸%Æ Ç ¼ ¸ Å È ¸%É Å ¸�µ Ë�Â�Ê�Ê}Ô�Ì�ÃjÒ ¹ Å µ�Ð�² Å Û0É�¹�Æ È
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%LMODJH�%�
7UDGLWLRQHOH�HQ�PRGHUQH�YRRUVWHOOLQJVZHUHOG�YDQ�ERHUHQ�YROJHQV�KHW�VFKH�

PD�YDQ�$�-��:LFKHUV��'H�EHRHIHQLQJ�YDQ�GH�EORHPLVWHULM� WH�%HHVG��:DJHQLQJHQ��

������

�
$�-�� :LFKHUV� YRHJGH� ELM� ]LMQ� VWXGLH� RYHU� %HHVG� HHQ� VFKHPD� PHW� GDDULQ� GH�

NHQPHUNHQ�YDQ�WUDGLWLRQHOH�HQ�PRGHUQH�ERHUHQ��+LM�VFKHPDWLVHHUGH�RS�GH]H�

ZLM]H�GH�YRRUVWHOOLQJVZHUHOG�YDQ�GULH�JURHSHQ��GH� WUDGLWLRQHOH�NHXWHUERHUHQ�
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Å � ���/��� ���M�$�;�9�$��� �+�$� ����� ����������� �� ���M�$�$�$�5� �$�$��� � ��� � �������M�����	� � ��� � �������� � �C�;�
´ �$�$��� � ��� � ����� �M�$�;� �/�C�C� � �$�Æ���;� ����	� ����� ���7�+� �"�$���7����� �;����� � ���M�	�;������
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���'H�WUDGLWLRQHOH�YRRUVWHOOLQJVZHUHOG�YDQ�GH�PLGGHOJURWH�HQ�JURWH�ERHU�Ç.È ÉOÊ�ËcÊ�Ì�Ê9ÍOÊ(Î(Ï�Ð�ÑOÒ Ó;Ì�Ï�Ê�È Ê�Ì ÔWÕ"Î;Î(Ê Ï Ö�Õ"Ì�×�Ê�Î(Ê�Ì�×�Ê9ÍOÊ�Î(Ï�Ð�Ñ�Ò Ó;Ì/ØÏ�Ê�È Ê�Ì Ù Ò Ï Ú�Õ"Î;Ò Ï�Ð�Ñ�Û Ü�Ì�×�Ý�ËcÊ�Ì�Ú
Þ�ß à	á�â�á�ß á�ã�ä å á�æ�æ�ç è à�é	ê ë ì�ë í ê î�ï�ð ï"ñ$ò�ó	ë
ô õ(õ�ö+÷ õ�ø�õ�ö í ö�ô.ù+õ ë/ñ$ú	ë ÷ õ ó õ�ö ó õû õ�÷ ì ö ó õ�÷ í ö�ô õ�ö�ü

ýMò"ì;ê í�þ õ�ø�õ�÷ õ ï"ñ$ò�ó$í ö�ô ë õ�ô õ�ö ñ û õ�÷ö í õ ò$ÿ9í ô ï õ ó õ�ö��	ù+õ(õ ê ë ì���ì�� ÿ9í ���þ õ�ö ó"ð$î�ñ ö ê õ�÷ û ì�ë í ê ù+õ�ü
� õ ê ñ�î(í ì�� õ=ô�÷ ñ�ñ$ë ï õ ó õ�ö û õ�÷ ì ö ó õ�÷ �ó õ�ö û ÷ ñ õ�ô õ�÷7ö í õ ë/ñ	� ö ì;ò	ÿ õ � í � ø ê ü


��� ä ã � â � ��� ç �Gâ��Cå ç ����è ä �� ß é�� õ ÿ õ �÷ õ � ó9ï"ñ	ò"ó ë ö í õ ë/ñ	ú���í �Kó õ ó$ñ ÷ ú$ê �ô�÷ õ�ö þ õ�ö��	ù ìCì ÷ � õ ê ë ìCì�ëOÿ õ �$ò"í ë õ(õ�öî(ñ ö�ô � ñ ù+õ�÷ ì;ì�ë û ì ö í ó õ�ö ë í õCø�õó õ � õ�ö�ü��7÷ í ê/î(ñ ö ë ìCîCë ù+õ ë/ê ë ì ö ó ô õ �ö ñ$ë õ�ö �	ò"í ë õ�öRõ í ô õ�ö ó$ñ ÷ ú ü

� ÷ ñ û í ö î(í ì�� í ê ù+õ�ü � õ ÿ õ�÷ õ � ó.ÿ�ì;ê õ(õ�ö ê�þ�ñ�� ö î(ñ ö �ô � ñ ù+õ�÷ ìCì;ë ü


��� ä ã � â � ��� ç ����á å ä ç � �� ß é�� õ ÿ õ�÷ õ � óï"ñ$ò"ó ë/ñ$ú ��í �Kó õGõ í ô õ�ö ê ë ì ö ó �ó$ñ�îCï+ì�� ê!� í ó û ì ö ó$í õ ê ë ì ö ó�ï õ(õ � ëù+õ�ö ï õ ë ÷ õ î�ï$ë/þ�í îCïRí ö ë õ � ì;ë õCöù+õ ë/þCì ø�õ�ö û ì ö ú	� ì;ì�ë ê õ � í � ø � õ ê ë ò$ò ÷"�ø�õ�÷ ø � õ�ö ú�ñ	� ó õ�÷ � õ ê ë ò�ò ÷"� ì ÷ ù+õ�ö �þ�ñ ÷ ô	� û õ�÷ õ�ö í ô í ö�ô	õ�öRõ�ö þ ü# õ�ö ï õ(õ � ë ÷ õ îCï�ë/ñ	úMó õ(õ�ù ñ õ ó$í ô õõ(õ�÷ ��í õ ó û ì ö ó õ � ì ô õ�÷ õ ê ë ì ö ó õ�ö+õ�öø ì ö ñ û õ�÷ ï õ�ö � õ ê î�ï"í ø$ø�õ�ö�ü

$Yñ õ ó$í õ�ö"õ�ö û ì ö � í �"� ê ë ÷ ì�� � õ�ö ì;ì öì ÷ � õ í ó õ�÷ ê � � ì�ë õ�ö ÿ õ�÷ ø�õ�ö û ñ$ñ ÷ÿ9í � � õ�ø�õ ò ÷ í ô � ì;ì ô � ñ�ñ ö�ü�% ì ö ë ÷ ñ$ò��ÿ õ�ö û ì ö ñ û õ�÷ ï õ í ó	ê ê ë õ ò ö ìCì öø � õ í ö"õ � õ ó ÷ í � û õ�ö'& ( ï�ì;ì�� ë/ñ ö þ õì ÷ � õ í ó õ�÷ êOÿ õ�ô	� ë õ�÷ ÿ9í �"�$þ�í � õ�÷ ë ñ$î�ïö í õ ë ê û ì ö+ù ì ø�õCöRõ�ö ê ë õ(õ ó	ê ù+õ(õ�÷ô ìCì ö û õ�÷ � ì ö�ô õ�ö�)�* ü

+ ó õ ñ	� ñ ô í õ�,�ö û ì ö û ñ$ñ ÷.-�/�0�0 é	ì *1 í � õ�÷ ìCì�� � õ û ñ	� ò$ë í ñ ö í ê ë í ê îCï ü��5õ�öû ÷ í �Kê ú õ � û ì öMù ì;ì;ë ê î�ï�ì;ú	ú õ � í � ø�õø$÷ ì;î�ï�ë õ�ö ï õ(õ � ë/ó õ ï"ñ ô õ�÷ õ ê ë ì ö ó õ�öö ìCì ÷ ó õ ë ñ	ú ô õ û ñ õ�÷ ó ü	2 í �3� õ ï"ñ ÷ õ�öë ñ$ë/ó õ54 � í ë ë õ ê ë � õCö ï õ �	� õ�öM÷ õ î�ï$ë/ñ$ú4 ê ò ÷ û í û ì�� � ü � *!6Gõ�÷ ø�õ � í � ø9ô õ ñ ÷ í ,�ö �ë õ(õ�÷ ó"é$ó õ ï"ñ ô õ�÷ õ ê ë ì ö ó õ�ö þ�í � öó$ñ�ñ ÷ ó õ.7 ñ�ñ ÷ þ�í õ�ö í ô ï õ í ó ô õ ê ë õ � ó��ñ û õ�ö ó õ � ì ô õ�÷ õ ê ë ì ö ó õ�ö�ü�8 í õ�÷ ìCì öÿ õ�÷ ó9ê ñ ù ê�ë ñ õ�ô õ û ñ õ�ô ó"é���ñ û õ�ö �ó$í õ�ö þ�í � ö ó õ � ì ô õ�÷ õ ê ë ì ö ó õ�ö ë õ4 ó$ñ ù �$ñ ù ï�ò öRõ í ô õ�ö ÿ õ � þ�í � ö ë õ� õ�ô�÷ í ��ú õ�öRõ�ö ë õ ñ ö � õ ê î�ï�ìCì�� ó9ñ ùÿ õ � û ì;ì ÷ ë�ë õYø ò ö$ö"õ�ö û õ�÷ ó ÷ ì ô õ�ö�ü9=á ��ç èWá�è;:;á�<�å ç � =�é�>�� � õ�ö û ñ$ñ ÷ ì�� � õ�öô õ � ó	ë�ñ$ñ ø ï"í õ�÷"�	ù ì;ì ÷ ó$ñ�ñ ÷ ó õù í ö ó õ�÷ � õ�ö"õ ú õ�ö ÿ õ � û ìCì ÷ ë ê ñ ù �ê ë ì ö ó$í ô ï õ ó õ�ö � õ ë õ�ø�õ�ö ë/ó$í ë ö í õ ëõ(õ�ö ì ÷ � õ í ó õ�ö ë ñ$ë�ï õ ë�ò"í ë õ�÷ ê ë õ�ü# õ�ö � ì;ì;ë/ì ÷ � õ í ó õ�öRõ�ö û ñ õ ó	ë/ó õ�;ñ ö�ô õ=ô õ�ö"õ�÷ ì;ë í õ ñ$úMí ö ï õ ë�� õ ê õ � �ó$ì�ë/ó$í ë õ(õ�ö+ô ñ õ ó ÷ õ î�ï$ë�í ê ü

1 õ û õ�ö ê ê ë í �"� û ì ö � ì ö ó$ì;ó õ � ü�% í � ö �ï"ì ö ó õ � ì;ì ÷ í öRõ@? ò"í ú�ì ô õ ìCì ö ó õó õ ò ÷�üA ì ù í � í õ ï�ò	ÿ õ � í � ø�õ�ö ñ ù û õ�÷ ù ñ ô õ�öõ�ö � õ þ�í ë/í ö ó õ � ì ù í � í õ ë õ ï�ñ$ò�ó õ�ö

+ ö ë õ � � õ î�ë ò õ � õ û ñ ÷ ù í ö�ô í ö ï õ ëô õ þ�í ö ï"í õ�÷ ��í �`ì;ì ö�ô õ ú$ì;ê ë õ�öMö í õ ëô õ�÷ í î�ï�ë�ñ	ú û ì ø$ø�õ�ö$ö í ê ü
# í ö ìCî�ï$ë í ö�ô û ñ�ñ ÷B& û ì ø	* ñ ö ó õ�÷ �ÿ9í ��ê ü % ì;ê/ñ�ñ ø ñ ö$ö ñ$ó$í ô ��í � õ(õ�ö û ì;ê ë��ñ$ò	ÿ.ú	� ì ö+õ�ö û ñ	� ó	ñ õ�ö ó õ � ì ö ó9ñ ùõC ë õ�ö ê í õ �Oë õYø ò ö$ö"õ�ö ë õ � õ�ö�ü
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� ´¨µ ¶Vµ · ¸ ¹@º"» ¼!½�º ¸ µ ¾@» ¼!¹@º µ ¿�À	¹Q» Á�½"Â�µ ¶V¹@¸ »
Ã�Ä ÅKÄ ´¨½�¶�· Æ�¿	Ç ¸ Ã�È;É ¼ Ê�Ë	Ì	Í�ÌQÎQË	ÏÑÐÒ	Ì�Ó	Ì	Í�Î�Ë	Ô Ã�Õ ÆV¹@º Ör¹@º ÆV¿	º ¶�Ì È º ¹�¹@·¼�×	À É Ò	Ì�Ó�Ì	Í�ÎQË	ÔÑÐÓ	Ì�Ø�Ì	Í�Î�Ë	Ø Ù.¹�¹@Ç�ÚÓ	ÌQØ�Ì	Í�ÎQË	ØÑÐQÍ�Ï�Ì�Ò	Ì�Í�Î�Ï�Í È º ¹�¹@· Ì�Û�½�¶ Ã�Õ ÆV½µ ÜÍ�Ï�Ì�Ò�Ì	Í�Î�ÏVÍÝÐÊ	Ì�Î�Ì	Í�Î�Ï�Ê È º ¹�¹@·!ÚÊ	ÌQÎ�Ì	Í�Î�Ï�ÊÞÐQÍ�Ò�Ì	Í�ß�Ì	Í�Î�Ï�Ô È º ¹�¹@·!Ú ÚÍ�Ò	Ì	Í�ß�Ì�Í�Î�Ï�ÔÑÐQÍ�Ì�Í�Ì	Í�Î�Ï�Ø È º ¹�¹@·!Ú Ú Úà;Ä	Ã ¸ ½�á�â ½ Ä µ Ä ã à�äwå Í�Ì	Í�Ì	Í�Î�Ï�ØÑÐQÍ�Í�Ì	Í�Ì�Í�Î�Ï�Ø È º ¹�¹@·!Ú Ú ÚÉ5Ä Û�¿	¶VÀ	¹@Ç µ ¶�æ ¼�×	À É Í�Í�Ì	Í�Ì	Í�Î�Ï�ØÑÐÊ�Ê�Ì	Í�Ê�Ì	Í�Î�Ï�Ø È º ¹�¹@·!Ú Ú Úà;Ä	Ã ¸ ½�á�â ½ Ä µ Ä ã à�äwå Ê�Ê	Ì	Í@Ê	Ì�Í�Î�Ï�ØÑÐQÍ�Î�ÌQÏ�Ì�Í�Î�Ï�Î Ù.¹�¹@Ç!â µ ¶�¸ ¹@º µ ÖwÜ	½�Â�µ ¶V¹¸ ãÛ Ä ´¨½�º µ ¾"¶V¹@¶ Á�Û�¼ Í�Î�ÌQÏ�Ì	Í�Î�Ï�ÎÑÐÊ�Ë�Ì�Ó	Ì�Í�Î�ÔQÒ È ¹5çwè�½"éÙ Ä Ù.µ ¹@· ÆV¹@è	×	¹@Ç É�ê ¼ Ê�Ë	Ì�Ó�Ì	Í�Î�Ô�ÒÞÐQÍ�Ë�Ì�Ë	Ì�Í�Î�Ô�Ï ´¨½�º µ ¾"¶V¹@¶Í�Ë	Ì�Ë�Ì	Í�Î�Ô�ÏÑÐÊ�Ê�Ì	Í�Í�Ì	Í�Î�Ô�Ô à ½�Ç ·Ê�Ê	Ì	Í�Í�Ì�Í�Î�Ô�ÔÑÐ@Ï�Ì�Ë	Ì	Í�Î�Ô�Ó ë.µ ¾"Ç · ¸ º ½5â µ ¶	¸ ¹@º µ ÖwÜ�½"Â�µ ¶V¹@¸ ã¼ Ä ì�Ä�Å ½�º À	µ ¶�¿�µ · Á�Û�¼ Ï�Ì�Ë�Ì	Í�Î�Ô�ÓÞÐ@Ô�Ì�Ó	Ì	Í�Î�Ó�Í È ¹ ì ¿	¶�æÔ�Ì�Ó�Ì	Í�ÎQÓ�ÍÝÐÊ	ß�Ì�Ó	Ì�Í�Î�Ó�Ò Ù.µ ¹@· ÆV¹@è	×	¹@Ç
ì�Ä Ù.¿�¹@º · Ör½ É�ê ¼ Í�Ì	Í�Ì	Í�ÎQÓ�ÒÞÐQÍ�Í�ÌQÏ�Ì�Í�Î�Ó�Ò Ù.µ ¹@· ÆV¹@è	×	¹@Ç
í�Ä ÙBº ¿	è�î�¹@º Á�Û�¼ Í�Í�ÌQÏ�Ì	Í�Î�Ó�ÒÞÐQÍ�Ì�Í�Í�Ì�Í�Î�Ó�Ò Ù.µ ¹@· ÆV¹@è	×	¹@Ç
É5Ä ¼ Ä ì�Ä ´ Ä ´ Ä ×	½�¶rÀ	¹@º Ã ¸ ¹�¹ïÁ�Û�¼]â à�È;É�ã Í�Ì	Í�Í�Ì	Í�Î�Ó�ÒÞÐQÍ�Ó�Ì	Í�Ê�Ì	Í�ÎQÓ�Ó È ¹@¶ å é�ÇÙBº ¿	¶�»�ð�ñò ó ô�õBô�ö�÷	ô�ö;ø�ù ô ú	ô ò û ü ññò ý"þô�ø ÿ@ôBâ � · Ð � º ½"×	¹@¶�Æ�½�æ�¹ Í�Î�Ë	ÏQÐQÍ�Î�Ó	Ø ã û
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�

5LMNVODQGERXZYRRUOLFKWLQJVGLHQVW�����������T-U V W7X�Y W�Z�V [\0W�]�W�V ^$^$_
`�a�a VMb�Wc ^$]�b2d a Z2e

f a�a�g b2^ g b�W�_ U ]�hi a�a V _ U X�j�Y U ]�h

c ^$]�b�W�_ U k/l�W c ^/]�b�[d a Z2e([
`�a�a V _ U X�j�Y U ]�h m V ^$^$b

T-U V W7X�Y U W
` ^$]�b�Wc ^$]�b2d a Z2e �

T-U V W7X�Y U W�n�l2l�W�V [W�]
opW7U b�W�d a Z2e
T-U V W7X�Y U W i W7W�Y W7W�_ YW�]rq�Z�U ` W�_

T-U V W7X�Y U W�s�Z�U ]�[d a Z2e
t ` W�V U h�Wb�U V W7X�Y U W�m

urU k/l�m _ ^$]�b2d a Z�e;[X a ]�m Z�_ W�]�Y W�]
urU k/l�m ` W7W�Y W7W�_ Y�W�]v Z�U ` W�_ X a ]�m Z�_ W�]�Y W�]

urU k/l�m Y Z�U ]�d a Z2e([X a ]�m Z�_ W�]�Y W�]w�V a ]yx�zM{ |�{ zM{�q�Z�Z�V d�U W�V/}2~-���$� ��� � � � � �-���0�>� �2���G� � �7� � �M�����;���&� ��� �7�$�>�G�E���>�>� � � � ��� � � � � ��� �������@� op^$h�W�]�U ]�h�W�]��G�����2� {
5LMNVODQGERXZYRRUOLFKWLQJVGLHQVW�����������T-U V W7X�Y W�Z�V [�\0W�]�W�V ^$^$_ `�a�a VMb�W c ^$]�b2d a Z2e� ��� ����� � �7�G� � ��� �7��$�>�G������>�>� � � � ��� � � � � � �>���

� �7� � ���G��� �M���>������>�>�@�G�/��� ��� �7�$�>�G����G��� ��� �2��� ��� � ���>� �  �¢¡
f a�a�g b2b�U V W7X�Y U W c ^$]�b�d a Z2e `�a�a V _ U X>j�Y U ]�h;W�]t
]�b�W�V v a W�lX a�£ V b�U ]�W�V W�]�b�W�b�U V W7X�Y U W�m ` ^$l2Y W7X�j�]�U m X�j�W�b�U V W7X�Y U W�m

T-U V W7X�Y U Ww�W�j�W7W�V m v ^$[l�W�]
T-U V W7X�Y U Wn�_ h�W�¤�W�]�Wi a�a V _ U X�j�[Y U ]�h m v ^$l�W�]

T-U V W7X�Y U W¥ a�£ V b�U ]�^$Y U Wt
]�b�W�V v a W�l
T-U V W7X�Y U Wn�l�l�W�V [�W�]opW7U b�W�d a Z2e

T-U V W7X�Y U Wi W7W�Y W7W�_ YW�]rq�Z�U ` W�_
T-U V W7X�Y U Ws�Z�U ]�d a Z2e

f a�a�g b�[>¦ ]�h�W�]�U W�Z�V [>T-U V W7X>Y W�Z�V W�] `�a�a VMb�WurU k/l�m _ ^$]�b2d a Z�e `�a�a V _ U X�j�Y U ]�h(U ]�b�W�§�V a2` U ]�X7U W¨ � �$��� �7� � ��� � � ��� �7��$�>�G�E���>�>� � � � ��� � � � � � ��������
� �

¡ � ��� � ����>� ��� � ����� ��� �� � � �2���
� 5LMNVFRQVXOHQWVFKDSSHQ� �w�V a ]yx�©�X�j�W�¤
^ a §-d�^$m U m ` ^$]yx2zM{ |�{ zM{�q&Z�Z�V d�U W�V/}2~-�&�$� ��� � � � � �-���0�>� �2���G� � �7� � �M�����;����� ��� �7�$�>�G�E���>�>� � � � ��� � � � � ��� �������� op^$h�W�]�U ]�h�W�]��G�����2� } ª�«-W�]-e-W�d�m U Y W�¤�U ]�U m Y W�V U W ` ^$] c@¬
i � ��[�� [>�®�®��7�@e0e;e�{ ¤�U ]�_ ] ` { ]�_ ¯G_ ] ` ¯Gj�U m Y a V U W {
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.HQJHWDOOHQ�WHU�EHSDOLQJ�YDQ�GH�ODQGERXZNXQGLJ�DFKWHUJHEOHYHQ�JHELHGHQ��

�����

�

'H�FRPPLVVLH�GLH�LQ������KHW�UDSSRUW�'H�ODQGERXZNXQGLJ�DFKWHUJHEOHYHQ�JHELH�

GHQ�LQ�1HGHUODQG��(HQ�VXUYH\�VFKUHHI��KDQWHHUGH�HHQ�DDQWDO�FULWHULD��NHQJHWDOOHQ��

RP�GH�DFKWHUVWDQG�YDQ�JHELHGHQ�WH�PHWHQ��'H]H�NHQJHWDOOHQ�OHJGHQ�HHQ�EH�
SDDOG�JHZLFKW�LQ�GH�VFKDDO�ELM�GH�EHSDOLQJ�YDQ�GH�PDWH�YDQ�DFKWHUVWDQG�YRRU�

HONH�VWUHHN��HLQGFLMIHU�YDULsUHQG�YDQ�JURWH�DFKWHUVWDQG�>�@�WRW�YRRUXLWVWUHYHQG�

>��@��� ,Q� KHW� QDYROJHQGH� VFKHPD� VWDDQ� GH� NHQJHWDOOHQ� HQ� KXQ� UHODWLHYH� JH�

ZLFKW�LQ�SURFHQWHQ�YHUPHOG��

� °0±M²�³7´2µ ¶ ·/¸ ¹�º�³�µ ¶ »�¼ ½�¾ ±�µ ¿�¶ À
Á ³�Â ¶ ·�Ã�³�Ä�µ º�´2¿�Å>Á ¶ ³�Æ�º2À
¸ Á Ç$»�´�¶ ¼ È�³�´�³�»r³�»rÉ0±�¸ º�Å7¶ Ç$Â ³�º�À
¸ Á Ç/»�´�¶ ¼ È�³�´�³�» ÊË ³�»�¼�³�Á Ç$Â Â ³�» Ìyµ º�Å7³�»�ÆÁ ¿�³7³�Â¼�³>Í-¶ Å�È�Á
Î °�Ç$»�Á Ç$Â�Ã�º�³7¶ ³�»
Ä�³�µ Î7Ï2Ï È�Ç&¹�º�³�´�³�µ ¼�³>Í-Ç$¸ ¸ ³�» Î ½ Ð2ÑÒ °�Ç$»�Á Ç$Â�¹2Ç$µ Ã�³>»�¸E³�»�Â ³�¼GÃ�¶ Ä2Ä�³�»
Ä�³�µ ÎGÏ�Ï È�Ç�Å�¿�Â Á ¿�¿�µ ¼ µ º�»�´ Î ½ Ð2ÑÓÕÔ ¼�³�À�Ç>Ç>¶ ´-¼ µ Ç$¸ Â Ç$»�´ Î ½ Ð2ÑÖØ× ³�µ ¿�¶ Á ³�µ ´(È�º�º�¶�¶ » Ô ¹2Ç$»�´�³�Á º2Á Ç$Â ³�È�º�º�¶ Í-¶ »�»�¶ »�¼ Î ½ Ð2ÑÑ Ô ²�³�´2µ ¶ ·�¹�³�»�À�³>Á�µ Ç/»�Á ¸ º�³�»�²�³$Í-³7¶ ´�¶ »�¼(³>»r¶ »�Á ³�»�¸ ¶ ³>¹�³�º�À(Í-³7¶ ´�¶ »�¼ Î ½ Ð2ÑÙÚÔ ²�³�´2µ ¶ ·�¹�³�»�À�³>Á�¸ ¶ Â º Î ½ Ð2ÑÛ Ô ²�³�´2µ ¶ ·�¹�³�»�¼�³�²�µ ¿�¶ Ã
À
Ç/Ã�³�»�´;¹�Ç/»�Ü>Ç>Ç>¶ À�Ç>Å>È�¶ »�³ ½ Ü�³�Â Ý ²�¶ »�´�³�µ ½ Ç>Ç$µ ´�Ç/Ä2Ä�³�Â µ º�º�¶ Ñ�½ Ñ ÙÐ × ³7Å7º2»�Á µ º�Â ³7³�µ ´�³�Ã�º�³7¶ ³�»r¶ » Ô ¹2Ç$»�Ç$Â Â ³�À�³�Â Ã�Æ�³�»
Ã�Ç$Â Ý Ã�º�³7¶ ³�» Ñ�½ Ñ ÙÞ ßà á

âãä å æ
çßáâ èé

ê °�µ ²�³7¶ ´2¸ ¿�µ ³�»r¶ »�¸ Ê ¿ Ê Ä�³�µE¹ Ê Ç Ê Ã Ê Î2Î ½ Î2Î

Î × ³�À�¶ ´2´�³�Â ´�³�²�³7´2µ ¶ ·/Ý ¸ ¼ µ º�º2Á Á ³
≥
Î È�Ç�È�º�º2Ý ´2²�³�µ º�³>Ä
Â Ç$»�´2²�º2¿�Í-³�µ Ð�½ Ó2Ó

ÒÕÔ ²�³�´2µ ¶ ·�¹�³�»
¹2Ç$» Î Æ Ñ È�Ç�À�³�ÁyÈ�º�º�Ý ²�³�µ º�³�Ä
Â Ç$»�´�²�º2¿�Í-³�µ Ð�½ Ó2ÓÓ Ô ²�³�´2µ ¶ ·�¹�³�»
≥
Î È�Ç�À�³�Á Ñ Ã�Ç/¹�³�Â ¸Eº�Ý�À�³�³�µ Ð�½ Ó2Ó

ë ìâ í
î ßï âã
ð ßç
í ñ

åî òè
à â é
ó ßà ß
è

Ö × ³�À�¶ ´2´�³�Â ´�³�Ã�Ç/¹�³�Â ¼ µ º�º�Á Á ³�¶ »
È�Ç�º2Ä-²�³7´�µ ¶ ·�¹�³�»
≥
Î È�Ç Ð�½ Ó2Ó

Î Ô ²�³�´2µ ¶ ·/Ý ¸ È�º�º�Ý ´�³�»
¹2Ç$»
≥
Ù Ñ ·/Ç$Ç$µ ½ ²�³�´2µ ¶ · ¹�³�» ≥

Î È�Ç�È�º�º�Ý ²�³�µ º�³�Ä
Â Ç$»�´2²�º�¿�ÆÍ-³�µ Ð�½ Ó2Ó
Ò Ô ²�³�´2µ ¶ ·�¹�³�»

≥

À�³�Áy´�Ç$¼GÆ�³�»�Å�¿�µ ¸ ¿�¸ º2»�´�³>µ Í-¶ ·/¸&ô È�º�º�Ý ´�²�³�µ º�³�Ä-Â Ç$»�´�²�º�¿2Í-³�µ õ Ð�½ Ó2ÓÓÕö ³7´�³�»
¹2Ç$»�´�³�¸ Á Ç$»�´2¸ º�µ ¼�Ç$»�¶ ¸ Ç/Á ¶ ³�¸E¶ » Ô ¹2Ç$»
È�³�Á�Ç$Ç$»�Á Ç$Â�¼ µ º2»�´2¼�³�²�µ ¿�¶ Ã�³�µ ¸E³�»´�³�Ç>Å>Á ¶ ¹�¶ Á ³7¶ Á ³�»�¶ »�´�³>÷ô È�º�º�Ý ´�²�³�µ º�³�Ä-Â Ç$»�´2Æ�º�Ý�Á ¿�¶ »�²�º�¿2Í-³�µ õ Ð�½ Ó2Ó

ø çùâ ò
ï ßçí
åî òè
ñ

à â é
ó ßà ß
è

Ö °�Ç$»�Á Ç$Â�À�³7³>Í-³�µ Ã�³�»�´�³�Ü�º�º�»�¸
≥
Ò Ñ ·/Ç$Ç$µEÄ�³�µ ÎGÏ�Ï ²�³7´2µ ¶ ·�¹�³�»

≥ Ñ È�Ç�ô È�º�º�Ý ´�Æ²�³�µ º�³�Ä
Â Ç$»�´�²�º�¿2Í-³�µ õ Ð�½ Ó2Ó
ú º�Á Ç$Ç$Â ÎGÏ2Ï

¾ µ º�»yû�ü-ý&þ ÿ�� �������
	��
� � �� � ÿ�� ��� ý � � ý � þ ý ��ý�� � ý �� ý � ý��  ���-ý � ý � þ ÿ�� ����� ý���� � � ��ý � ½�Ð�Ê
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�

,Q�GH�MDUHQ�YLMIWLJ�KDQWHHUGH�KHW�/DQGERXZ�(FRQRPLVFK�,QVWLWXXW��/(,��SUR�

GXFWLH�HHQKHGHQ�RP�GH�KRHYHHOKHLG�DUEHLG�RS�HHQ�ERHUGHULM� WH�EHSDOHQ�>�@��

3HU�UHJLR�YHUWRRQGH�GH�RPYDQJ�RI�LQKRXG�YDQ�HHQ�HHQKHLG�NOHLQH�YHUVFKLO�
OHQ��/DWHU�JLQJ�KHW�/(,�VWHHGV�PHHU�ZHUNHQ�PHW� VWDQGDDUGXUHQ�>�@��(HQ�EH�

SDDOGH� SURGXFWLH�HHQKHLG� �ELMYRRUEHHOG� NRH�� YHUHLVWH� HHQ� DDQWDO� DUEHLGVXUHQ�

SHU�MDDU��'H]H�PHWKRGHV�UDDNWHQ�DFKWHUKDDOG��RPGDW�]H�KRRIG]DNHOLMN�GH�KRH�

YHHOKHLG� DUEHLG� DOV� XLWJDQJVSXQW� QDPHQ�� 0RGHUQH� ERHUHQEHGULMYHQ� ZHUGHQ�

HFKWHU� VWHHGV� NDSLWDDOLQWHQVLHYHU�� ,Q� GH� MDUHQ� ]HVWLJ� VFKDNHOGH� PHQ� GDDURP�

RYHU�EHZHUNLQJVHHQKHGHQ��ZDDULQ�RRN�GH�NDSLWDDOVLQWHQVLWHLW�ZHUG�YHUZHUNW�

>�@��%HZHUNLQJVHHQKHGHQ�]LMQ�GXV�YHUKRXGLQJVJHWDOOHQ�YRRU�GH�RPYDQJ�YDQ�
GH�EHZHUNLQJ�LQ�GH�YHUVFKLOOHQGH�SURGXFWLHULFKWLQJHQ�HQ�DOV�]RGDQLJ�YRUPHQ�

]H� HHQ�PDDW�YRRU�GH�SURGXFWLHRPYDQJ�YDQ�EHGULMYHQ�HQ�EHGULMIVRQGHUGHOHQ�

EH]LHQ�YDQXLW�GH�JH]LFKWVKRHN�YDQ�GH�EHZHUNLQJ���
�

���3URGXFWLH�HHQKHGHQ�LQ�GULH�UHJLR·V������������� � !�"$# %&! ' ()!�* +�!-,�.�/$* !�� 0�12* 354 # !��5,687$7�9 !�:�!�!�";,�.�< !�!�"$0�=>� ?@0�@* /�% 7$7 � ";,BAC* 3�!�:�!�!�"$D
A 7$7 � EB05FG� H5I�H�"�#J' KL4 # !�";,B. 7 ?8!�� !�"$0�M;* !�� 7 /N,. 7 "C!�" FG� !�O 9 !�< D PQ7 ? 9 � 7 "$E�!�"R' F 7 ?S?8!�< !�� 0

T H�H�� E�0 7$7 4 # ,�UVH�H�4W!�"@1XH�H�< 0T !�4 # D
YQ/�� 7 EBO$Z�# * !�0�!�!�"$%&!�* E@4 # H�H�# 9 !�< * 35[SH�H�">\

YQ?8!�< [B[ 7 !�]@3 7 " 9 :�!�! YQ?8!�< [B[ 7 !�]@3 7 " 9 :�!�! Y�, YQ?8!�< [B[ 7 !
^B0�_ ` 7 [�+�!�O 9 !�" a&, b�0�^ ` 7 [�+�!�O 9 !�" ^B0�^&, bc` 7 [�+�!�O 9 !�"
Y
d�0
Y
bc?8!�4 # :�H�� [$!�"$4 Y
b ?8!�4 # :�H�� [$!�"$4 a�d ?8!�4 # :�H�� [$!�"$4
Y
dBd-0-Y
bBdc< ! 9 %&!�"$"&!�" Y�a�b-0-Y
bBd�[$* /B/$!�" Y
e�f [$* /B/$!�"
f�bBdc?8!�4 # [BO&* [$!�"$4 _�dBd 4 < H�Z�%$# [�O&* [$!�"$4 b ?8!�4 # [$H�< :�!�� !�"
a�d ?8!�4 # [�H�< :�!�� !�" YQ%$H 9 � H�H�" b /�H�H�� E�!�"g' 9 !�!�" T !�� [B/�H�H�� 0E�!�"$D
e 4 Z�%$H5/$!�" d$, b %$Hh%$H5[B:B� O&Z�%$# !�" Y�, a�b 4 Z�%&H5/$!�"
YQa�b i�jL= d$, eBb %$HhH�H�� EBH�/B/$!�< !�" bSiLjL= 7 :�!�� * 9 � O$"&E�:�!�!
Y�, b %$H 9 � H�H�" d$, b %$Hh4 O&* [$!�� I$* !�# !�" YQ%$H 9 � H�H�"
d$, b %$Hh%$H5[B:B� O&Z�%$# !�" d$, Y
d %$HhH�H�� E�I$!�* !�" d$, b %$HhH�H�� E�H5/B/$!�< !�"
d$, e %$HhH�H�� E�H5/B/$!�< !�" d$, Y
d %$HhH�O 9 O$� [$!�" d$, b %$Hh4 O&* [$!�� I$* !�# !�"
d$, _@%$HG: 7 < < ! 9 � 7 "$EB4;# O&* "�I 7 O T d$, Y
d %$Hh4 /$!�[BI 7 "&!�" YQ%$HG/$!�O$< :B� O$Z�%$# !�"

d$, a�d %$HG# O&* "�I 7 "&!�" d$, Y�0�d$, Y�b %$HG# O&* "�I 7 O T
d$, a�b %$Hh` � O&* # # !�!�< # d$, a�bc0�d$, _ %&HG` � O&* #

%URQ��GLYHUVH�HLQGYHUVODJHQ�YDQ�VWUHHNYHUEHWHULQJHQ��

�

�

�

�



� ���

���$UEHLGVQRUPHQ�YRRU�JHPHQJGH�EHGULMYHQ��LQFOXVLHI�DOJHPHQH�ZHUN]DDPKHGHQ������� �kSlSm n�o$p q r�s�q t$u vLp w$x�q yBm t&z�p l{q tSlS|�t$}$p x�t~ � m � |5t&yB|�|�p yB}�}$p �)�$x�p�r�|�|�p� � x�p ��z�p u�q t$u�s�|�tSs�x�x ~ }$p x�tS�$x�p>u�x�l8q yByBx�� y@|�|�tB�@x���q u y�q x�pW�$x�pBr5|�|�p ��8}$t$y�s�x�x ~ l8x��)y�xLo$|�t&y l8x�� �$x�t$�)l8x��Wq t$w$x�u-p q �@s�x�p ��z�p u�q t$u�r�z�t$u
�s�x�x ���B�c�$x�pW�$z$x
�8}$t$y�s�x�x ~ lS|�n�o&q t$|�|��$l8x�� �$x�t$�)l8x��Wq t�w�x�u-p q �@s�x�p ��z�p u�q t$u�r�z�t$u
s�x�x ���B�c�$x�pW�$z$x� x�}$u�x�t ~ l8x��Wq t�w$x�u-p q �@s�|5tSw$q u-u�x�t8�c� z�p �$x�tS�$x�pBr5|�|�p � �B� �$x�p>��x�}$u r�|�|�p� x�m � s�|�p �$x�t$m �B� �$x�pWsB|�p �$x�t$m r5|�|�p� q ���$x�t ~ q t&n�� }$m q x��;y�x�z���� zB�@� zB�)� lS|�|�t$y�x�t$� ���B�c�$x�ph���B�co&x�t$t&x�t� x�p ����|�|�p y�x�t;���&p q x�m x � z�}$y�x�t �
�B�c�$x�pW�$|�|�p y� x�p ����|�|�p y�x�t;�$k@s�x�p q u�x�u�x�w$q x�y�x�t �����c�$x�pW�$|�|�p y� ��� x�l8x�m � q t$u x�t@s�x�p ��z�p u�q t$ucu-p |�m � |�t$y�&p q x�m x � z�}$y�x�t �B�c�$x�p>o$|� p x�t$� o&x-�$k@s�x�p q r5m m x��&x�tC��x�� y�x�p � |�t$y �B�c�$x�p>o$|� z$z�p yB� � p |5w�|�t�� ���c�$x�p>o$|� � � �8}���s�z$x�y�x�p �@q t�t&q t$ucu-p |�m � |5t&y  z$z$q �@q t$t&q t$u ¡B�c�$x�p>o$|� t$��}&q � x�t ���c�$x�p>o$|� �¢� z$x�y�x�p u�x��@|�m m x�t� z$x�y�x�p w$q x�� x�t �B���c�$x�p>o$|£�� zB���$x�� ��t&z�� � x�t �
�B�c�$x�p>o$|£�� zB���$x�� �@z�p � x�� x�t �B���c�$x�p>o$|£���}$p p q x-�Bm t&q r5p z�u-u�x ¡B�c�$x�p>o$|� � |�p ��� w�|�p x�u�x�� |�m m x�t�Cz�u-u�x �N�B���$x�p>o$|  |5s�x�p �N�
�c�$x�p>o$|v�|�p yB|��B�$x�� x�t �����c�$x�p>o$|� p z�t;��¤ � £$�B¥W¦�§-¨�©�ª�«
¬W ® ¯ °�± ² ³Q´�µ�¶&·�¸

�

�



����

��%HZHUNLQJVHHQKHGHQ�WDEHO�������¹�º�» ¼�½ ½ º�¾ º�º�¾$¿&º�À�º�¾
Á º�Â>¿$¼ÄÃ º�º�¿&Å�Æ&À�º�Â Ç È º�º�¾$¿&º�À�º�¾ Á º�Â>É�º�Ê8Ç À�ËÀ�º�Ì À@¼�¼�¾B»@º�Í�Ç É À�Ç º�Â¹QÂ ¼�¾&º�¾ ÎBÏ ÐQÑ�Ò-Ó�Ô�Õ Õ

ÖS×�Ø Ô�Ù Ñ
Ú Û�Ü Õ�Ò ÝQ¼�Ì Þ�º�Â º�¾ ß�à
á)Å$ÅBâ ¼�¼�Â ÀB¼ ÁBÁ º�Ì º�¾ àBã�äæå
Å�¾$É
Þ�º�º ß�à
çQÅ�¾$½ Æ$Ê Á â Ç º�¼�¼�Â À�¼ ÁBÁ º�Ì º�¾ àBè�ÏêéVº�Ì ë�ë$Å$º�Ç º�¾ äBä
ì ¼5í�Â Ç º�ë�½ ¼�¼�Â ÀB¼ Á�Á º�Ì º�¾ ß�î�äêéVº�½ â Þ�º�º à�ä
ï�¼�Â ÀB¼ ÁBÁ º�Ì º�¾Sâ ºLÞ�º�Ì À�ºLÞ�º�Â ë$Å�ð�¿�â ß�à�äòñ@º�ë�½ â Ç º�Â º�¾ î�ä
Ã Å$º�À�º�Â ¼�¼�Â ÀB¼ ÁBÁ º�Ì º�¾ ß�ã�äêéVº�½ â ½ â Ç º�Â º�¾ à�ä
ó�Æ&Ç ë$º�Â í$Ç º�â º�¾ ß
ÎBÏõô × Ù Ø Õ�Ò�ö
÷ Õ Ñ�ø Ô�Ù Ñ
Ú Û�Ü Õ�Ò éVº�½ â Þ�¼�Â ë$º�¾$½ î
çQÅ�¾$½ º�Â Þ�º�¾&º�Â » â º�¾ ùBäûú Á�ü ÅBë�Í�º�Æ$É�º�¾ î
ýGÂ Æ&Ç ¾&ºLí$Å�¾&º�¾ ß�à�ä ì ÅBë�Í�º�Æ$É�º�¾ ß
ä
Ã º�Ì ÀBí�Å�¾&º�¾Rþ ÿ>»@Ç ë�ë$º�¾�� ß
ÏBä ÷ ø Ñ�� �JÔ�Õ Õ
ú@Þ�º�Â Ç É�º Á º�Æ$Ì ÞBÂ Æ&ð�¿�â º�¾ ßBß
ä��8º�¾$¾&º�¾ Ï�� î�ä
ôWø × ö>Õ�Ò	� × Ó�Õ�Ò ó�Ì ¼�ð�¿$â ë�Æ&Ç ë$º�¾$½ Ï�� Ï�à�ä
úS¾$É�º�Â º Á º�Ì À ÞBÌ ¼�½ ÎBÏ óBð�¿$¼ Á º�¾ 

ó�â Â ÅBÞBÌ ¼�½Jþ ÿ�Ì Ç È�¾$Í�¼�¼�À�� ß
äBÏ
Ã Ì ¼�½;â ºLÞ�º�Ì À�ºhÞ�º�Â ë$Å�ð�¿�â 
BÏ
í$Ç º�â º�¾$Í�¼�¼�À àBè�Ï�� � Ô�Õ Ù ö Õ�Ò �º�¾$¿&º�À�º�¾
¹QÂ ¼�½ Í�¼�¼�À ß�è�äòñ@º�º�Ì í$Å�ÆB» ßBß
Ï Á º�Â>¿$¼
ú@Þ�º�Â Ç É�º�Í�¼�À�º�¾ ß
ÏBä Ã º�Â ¿$Æ$Æ$Â À@Ì ¼�¾$À î�Ï Á º�Â>¿$¼
ô���Õ�Ó�Õ Ù �BÕ � × ö ö Õ�Ò ýhÅ$Å�ÊSÉ-¼�¼�Â À@Å�¾$í$º�»@º�Ç À è�ÏBÏ Á º�Â>¿$¼
Ã Å$º�À�º�Â í$Ç º�â º�¾ ß
ÎBÏêýhÅ$Å�ÊSÉ-¼�¼�Â À í$º�»@º�Ç À 
BÏ Á º�Â>¿$¼
Ý�Ì ¼5Þ�º�Â�º�¾SÌ Æ&ð�º�Â ¾&º ã�Ïû¹�º Á Â Å�ÀBÆ$ð�º�º�Â À�ºLë$¼�¼�½ Ï�� ÏBä Á º�ÂWë�É�8Å$Å$Ç&º�¾Së�Æ&Ç Ì É-Â ¼�½ à�ä��2º�Â ë@Þ�Å�Å�Â>À�º�Â À�º�¾
¹QÂ ¼�½;ÞBÅ$Å�Â>ÀBÂ Å�É�º�¾ à�Ï
� ¼�É�º�»@¼�½ ½ º�¾ à�ä

ß Á º�Â ù É-Æ$Ì À�º�¾ Å Á Ëí�Â º�¾$É-½ â)Æ&Ç âN»@º�Â ë Þ�Å$Å�ÂÀ�º�Â À�º�¾
��Ô�Õ Ù � �BÕ��BÕ � × ö ö Õ�Ò

�� Ç º�¾ à�äBÏ
á)Å$ÅBâ í$Ç º�â È�º�½ èBã�ä
ïL½ Á º�Â É�º�½ è�ÏBÏ
ýGÂ Å�¾����N¼�¾$À�í$Å�ÆB» Ë��ð�Å�¾&Å�Ê8Ç ½ ð�¿�� ¾$½ â Ç â Æ�Æ$â �



� ���

%LMODJH�+�
(QNHOH�JHJHYHQV�EHWUHIIHQGH��JURRWWH�HQ�RPYDQJ�YDQ�GH�EHGULMYHQ��KRH�

YHHOKHLG�PHONYHH�HQ�PHONSURGXFWLH��SURGXFWLH�HHQKHGHQ�HQ�YROOHGLJH�DU�

EHLGVNUDFKWHQ�RS�EHGULMYHQ�YDQ�GH�VHOHFWLHJURHS������������

�
�
'H�VHOHFWLHJURHS�EHVWDDW�XLW����VWUHHNYHUEHWHULQJHQ��]LH�KRRIGVWXN�����'H� LQ�

QDYROJHQGH� WDEHOOHQ� EHUHNHQGH� JHWDOOHQ� ]LMQ� �YULMZHO� ]RQGHU� XLW]RQGHULQJ��
JHEDVHHUG�RS�GH�LQ�VWUHHNYHUEHWHULQJVHLQGYHUVODJHQ�YHUPHOGH�GDWD��,Q�VRPPL�
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6WXNNHQ� EHWUHIIHQGH� GH� EHJURWLQJ� HQ� GH� EHKDQGHOLQJ� YDQ� GH� EHJURWLQJ� YDQ�

KHW�PLQLVWHULH�YDQ�/DQGERXZ�HQ�9LVVHULM������������

�

&%6��HQ�/(,�6WDWLVWLHNHQ�
'HUWLHQGH�9RONVWHOOLQJ�������

9HHUWLHQGH�9RONVWHOOLQJ�������

/DQGERXZWHOOLQJHQ������������

/DQGERXZFLMIHUV������������

*HJHYHQV�EHWUHIIHQGH�GH�ORRS�YDQ�GH�EHYRONLQJ������������

6WDWLVWLHN�YDQ�GH�DUEHLGNUDFKWHQ�LQ�GH�ODQG��HQ�WXLQERXZ������������
6WDWLVWLHN�YDQ�GH�XLWNRPVWHQ�YDQ�ODQGERXZEHGULMYHQ������������������

6WDWLVWLHN�YDQ�GH�EHGULMIVXLWNRPVWHQ�LQ�GH�ODQGERXZ������������������

6WDWLVWLHN�YDQ�GH�ODQG��HQ�WXLQERXZ������������

6WDWLVWLHN� YDQ� GH� ILQDQFLsOH� SRVLWLH� YDQ� HHQ� DDQWDO� ODQGERXZEHGULMYHQ� LQ� GH�

ERHNMDUHQ������������������

=XLYHOVWDWLVWLHNHQ������������

�
%HHOGPDWHULDDO�
+HW�EHHOGPDWHULDDO�LV�DINRPVWLJ�XLW�KHW�1$+,�DUFKLHI�HQ�XLW�GH�HLQGYHUVODJHQ�

YDQ�VWUHHNYHUEHWHULQJHQ��EHKDOYH�GH�IRWR·V�RS�SDJLQD����YDQ�(�:��+RIVWHH�

�*HPHQJGH�%HGULMYLJKHLG��HQ�RS�SDJLQD����YDQ�&�:��:LOOLJHQ�3ULQV�9LVVHU�

�9URXZHQ��:DJHQLQJHQ�HQ�GH�:HUHOG���'H�DXWHXU�KHHIW�JHSUREHHUG�UHFKW�

KHEEHQGH�YDQ�GH� LOOXVWUDWLHV� WH� DFKWHUKDOHQ��0RFKW�X�GHVRQGDQNV�PHQHQ�
GDW�XZ�UHFKWHQ�RQYROGRHQGH�]LMQ�JHKRQRUHHUG�GDQ�NXQW�X�FRQWDFW�RSQH�

PHQ��

�

�

�



� ���

/LMVW�YDQ�JHUDDGSOHHJGH�OLWHUDWXXU�
��

�

�

�

��� MDDU� /HHQGH�� ��� MDDU� JHULFKWH� UDWLRQDOLVDWLHNHUQ� HQ� VWUHHNYHUEHWHULQJ� WH� /HHQGH�

�(LQGKRYHQ��������
�

$EPD�� (��� %RHU� HQ� VWDQGVRUJDQLVDWLHV�� HHQ� UHJLRQDDO�TXDQWLWDWLHYH� DQDO\VH� �:DJH�

QLQJHQ��������

$EPD�� (��� %RHU� HQ� FR|SHUDWLH� LQ� 1HGHUODQG�� 'HHO� ��� � 'H� FR|SHUDWLHYH� JH]LQGKHLG�

�:DJHQLQJHQ��������

$JUDULVFK�VRFLDOH�YRRUOLFKWLQJ�����$VSHFWHQ�URQGRP�GH�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�����
(HQ�QDGHUH�FRQFUHWLVHULQJ�YDQ�GH�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�&RPPLVVLH�:HO]LMQ�

WHQ�3ODWWHODQGH��¶V�*UDYHQKDJH��������

$QGHOD��*���.QHHGEDDU�ODQGVFKDS��NQHHGEDDU�YRON��'H�KHURwVFKH�MDUHQ�YDQ�GH�UXLOYHU�

NDYHOLQJHQ�LQ�1HGHUODQG��+LOYHUVXP��������

�

%DQ��$�:��YDQ�GHQ�� ¶:LH�ZRUGHQ�GRRU�GH� ODQGERXZYRRUOLFKWLQJGLHQVW�EH�
UHLNW"·�� /DQGERXZNXQGLJ� 7LMGVFKULIW�� 0DDQGEODG� YDQ� KHW� 1HGHUODQGV� *HQRRW�

VFKDS�YRRU�/DQGERXZZHWHQVFKDS��2UJDDQ�YDQ�KHW�1HGHUODQGV�,QVWLWXXW�YDQ�/DQG�

ERXZNXQGLJ�,QJHQLHXUV��������������������

%DQ��$�:��YDQ�GHQ��(QNHOH�NHQPHUNHQ�HQ�HLJHQVFKDSSHQ�YDQ�YRRUXLWVWUHYHQGH�ERH�

UHQ�,��:DJHQLQJHQ��������

%DQ��$�:��YDQ�GHQ��(QNHOH�NHQPHUNHQ�HQ�HLJHQVFKDSSHQ�YDQ�YRRUXLWVWUHYHQGH�ERH�

UHQ�,,��:DJHQLQJHQ��������
%DQ��$�:��YDQ�GHQ��5HJLRQDOH�YHUVFKLOOHQ�LQ�GH�WRHSDVVLQJ�YDQ�HQNHOH�ODQGERXZPH�

WKRGHQ��:DJHQLQJHQ��������

%DQ��$�:��YDQ�GHQ��%RHU�HQ�ODQGERXZYRRUOLFKWLQJ��:DJHQLQJHQ��������

%DQ�� -�3�$��YDQ�GHQ�� ¶'H�XLWYRHULQJ�YDQ� VWUHHNYHUEHWHULQJHQ�HQ�YDQ�VWUHHN�

RQWZLNNHOLQJVZHUN·��/DQGERXZYRRUOLFKWLQJ��0DDQGEODG�YRRU�GH�5LMNVODQGERXZ�

YRRUOLFKWLQJVGLHQVW��������������������
%DQ��-�3�$��YDQ�GHQ��7LHQ�MDDU�NRPJURQGHQZHUN��6WUHHNRQWZLNNHOLQJ�DOV�FRPPXQL�

FDWLHSUREOHHP������������7LHO�]�M����

%DUHQWVHQ��3�$���+HW�2XGH�.HPSHQODQG��(HQ�SURHYH�YDQ�YHUJHOLMNLQJ�YDQ�RUJDQLVPH�

HQ�VDPHQOHYLQJ��*URQLQJHQ��������

%DXZHQV�� $�/�*�0��� 0�$�-�� YDQ� GH� 6DQGW� HQ� )�-�� +HXQNV�� 'H� ODQGERXZ� LQ�

6SDQJ�&DSHOOH��(HQ�HFRQRPLVFK�VRFLRORJLVFK�RQGHU]RHN��¶V�*UDYHQKDJH��������
%HLMHULQJ�� -��� ¶(QNHOH� EHVFKRXZLQJHQ� RYHU� VDPHQZHUNLQJ� WXVVFKHQ� NOHLQH�

ODQGERXZEHGULMYHQ�RS�IHGHUDWLHYH�JURQGVODJ·��0DDQGEODG�YRRU�GH�ODQGERXZ�

YRRUOLFKWLQJVGLHQVW�������������������



����

%HQYHQXWL��%��HQ�-��)URXZV��¶'H�GLDOHFWLHN�YDQ�GH�DXWRQRPLH�HQ�V\VWHHPLQWH�

JUDWLH� LQ� GH� ODQGERXZ� QDDU� HHQ� V\QWKHVH� YDQ� VWUXFWXUDOLVPH� HQ� DFWRU�

RULsQWDWLH�LQ�GH�UXUDOH�VRFLRORJLH·��7LMGVFKULIW�YRRU�VRFLDDO�ZHWHQVFKDSSHOLMN�RQ�

GHU]RHN�LQ�GH�ODQGERXZ��������������������

%HQYHQXWL��%���)DUPLQJ�LQ�FXOWXUDO�FKDQJH��$VVHQ��������
%HQYHQXWL��%���*HVFKULIWHQ�RYHU�ODQGERXZ��VWUXFWXXU�HQ�WHFKQRORJLH��,QJHOHLG��EHZHUNW�

HQ�YHUWDDOG�GRRU�-DQ�'RXZH�YDQ�GHU�3ORHJ��:DJHQLQJHQ��������

%HUJ��3�:�-��YDQ�GHQ��+HW�NDUDNWHU�GHU�SODWWHODQGVVDPHQOHYLQJ��$VVHQ��������

%HUJK�� 6�� YDQ� GHQ�� /DQG� &RQVROLGDWLRQ�7KH� +LVWRU\� DQG� 6SDWLDO� (IIHFWV� RI�

/DQG�&RQVROLGDWLRQ�LQ�WKH�1HWKHUODQGV������������0DMRU�3DSHU�:DJHQ�

LQJHQ�8QLYHUVLW\�5XUDO�+LVWRU\�*URXS�1$+,��:DJHQLQJHQ��������
%HUJK��6��YDQ�GHQ��9HUGHHOG�ODQG��'H�JHVFKLHGHQLV�YDQ�GH�UXLOYHUNDYHOLQJHQ�LQ�1H�

GHUODQG� YDQXLW� HHQ� ORNDDO� SHUVSHFWLHI�� ���������� �*URQLQJHQ�:DJHQLQJHQ�

�������

%HUJVPD��5���2S�ZHJ�QDDU�HHQ�QLHXZ� FXOWXXUSDWURRQ�� VWXGLH� YDQ�GH� UHDFWLH� RS�KHW�

PRGHUQH�FXOWXXUSDWURRQ�LQ�GH�'RNNXPHU�:RXGHQ��$VVHQ��������

%LHOHPDQ�� -��� ¶'H� ODQGERXZ� LQ� GH� SHULRGH� ���������·�� LQ�� -�� +HULQJD� H�D���
�UHG����*HVFKLHGHQLV�YDQ�'UHQWKH��0HSSHO����������������

%LHOHPDQ��-���%RHUHQ�RS�KHW�'UHQWVH�]DQG������������(HQ�QLHXZH�YLVLH�RS�GH�RXGH�

ODQGERXZ��8WUHFKW��������

%LHOHPDQ��-���*HVFKLHGHQLV�YDQ�GH�ODQGERXZ�LQ�1HGHUODQG������������9HUDQGHULQ�

JHQ�HQ�YHUVFKHLGHQKHLG��$PVWHUGDP��������

%LHOHPDQ��-���¶*��0LQGHUKRXG�HQ�GH�1HGHUODQGVH�ODQGERXZ·��LQ��*��0LQGHU�

KRXG� �UHG���� 'H� 1HGHUODQGVH� ODQGERXZ� �IRWRJUDILVFKH� KHUGUXN� 9HUHQLJLQJ�
YRRU�/DQGERXZJHVFKLHGHQLV��:DJHQLQJHQ�������L�L[��

%LHOHPDQ�� -��� ¶9DQ� UXLOYHUNDYHOLQJ�QDDU� ODQGLQULFKWLQJ��'H�FXOWXXUWHFKQLVFKH�

YHUERXZLQJ�YDQ�1HGHUODQG·��LQ��-�:��6FKRW�H�D����UHG����7HFKQLHN�LQ�1HGHU�

ODQG�LQ�GH�WZLQWLJVWH�HHXZ��'HHO����/DQGERXZ�HQ�YRHGLQJ��=XWSKHQ����������

����

%LHOHPDQ��-���¶'H�WHFKQRORJLVFKH�YHUQLHXZLQJ�YDQ�GH�1HGHUODQGVH�ODQGERXZ�
LQ�GH�WZLQWLJVWH�HHXZ·��6SLO��.ULWLVFK�WZHHPDDQGHOLMNV�WLMGVFKULIW�RYHU�ODQGERXZ��

ODQGVFKDS��QDWXXU��PLOLHX�HQ� OHYHQ� LQ�KHW� ODQGHOLMN�JHELHG��DIO�����������������

�������

%ODXZ��:���¶+RIVWHH��GH�RUJDQLVDWRU�YDQ�KHW�VRFLDDO�ZHWHQVFKDSSHOLMN�EHGULMI�

LQ�1HGHUODQG·��6RFLRGU{PH��3ODWIRUP�YRRU�VRFLDOH�ZHWHQVFKDSSHUV���������������

%RFN��%��HQ�0��YDQ�GHU�%XUJ��¶9URXZHQDUEHLG�LQ�GH�DJUDULVFKH�VHFWRU·��LQ��+��
3RWW�%XWHU�HQ�.��7LMGHQV��UHG����9URXZHQ��OHYHQ�HQ�ZHUN�LQ�GH�WZLQWLJVWH�HHXZ�

�$PVWHUGDP����������������

%RHU��-���¶+HW�EHJULS�´&RPPXQLW\�2UJDQL]DWLRQµ�LQ�KHW�$PHULNDDQVH�0DDW�

VFKDSSHOLMN�:HUN·��7LMGVFKULIW�YRRU�0DDWVFKDSSHOLMN�:HUN�DIO������������������



� ���

%RHU��-���0��.DPSKXLV�HQ�$�&�&��1LMKRII��0DDWVFKDSSHOLMN�ZHUN�RS�KHW�SODWWH�

ODQG��(QNHOH�DVSHFWHQ�YDQ�WDDN�HQ�IXQFWLH�GHU�SODDWVHOLMNH�PDDWVFKDSSHOLMN�ZHUNVWHUV�

WHQ�SODWWHODQGH��$OSKHQ�D�G�5LMQ��������

%RV��-���¶*H]LQVEHGULMI�HQ�VWUXFWXXUEHOHLG·��/DQGERXZNXQGLJ�7LMGVFKULIW��0DDQG�

EODG�YDQ�KHW�.RQLQNOLMN�*HQRRWVFKDS�YRRU�/DQGERXZZHWHQVFKDS��2UJDDQ�YDQ�KHW�
1HGHUODQGV�,QVWLWXXW�YDQ�/DQGERXZNXQGLJ�,QJHQLHXUV�����������������

%RXPD��-���(YDOXDWLH�YDQ�GH�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ��'RHOVWHOOLQJHQ��XLWYRHULQ�

JHQ�� UHVXOWDWHQ� HQ� WRHNRPVWYHUZDFKWLQJHQ� YDQ� GH� DJUDULVFK� VRFLDOH� JHVSUHNVJURHSHQ�

YDQ�GH�$�%�7�%���*URQLQJHQ��������

%RXPD�� /�+�� HQ� (�� 7RQNHQV�� 'H� DJUDULVFKH� YHUQLHXZLQJ� RS� $PHODQG�� 5DSSRUW�

RPWUHQW�HHQ� VRFLRORJLVFK�RQGHU]RHN�QDDU�GH�PDDWVFKDSSHOLMNH� IDFHWWHQ�YDQ� FXOWXXU�
WHFKQLVFKH�HQ�EHGULMIVHFRQRPLVFKH�KHUYRUPLQJHQ�RS�KHW�HLODQG�$PHODQG��/HHXZDU�

GHQ��������

%ULQN��$��YDQ�GHQ��6WUXFWXXU�LQ�EHZHJLQJ��KHW�ODQGERXZVWUXFWXXUEHOHLG�LQ�1HGHUODQG�

�����������:DJHQLQJHQ��������

%URHNKXL]HQ��5��YDQ��/��.OHS��+��2RVWLQGLH�HQ�-�'��YDQ�GHU�3ORHJ��$WODV�YDQ�

KHW� YHUQLHXZHQG� SODWWHODQG�� 7ZHHKRQGHUG� YRRUEHHOGHQ� XLW� GH� SUDNULMN� �'RHWLQ�
FKHP��������

%URHNKXL]HQ��5��YDQ��¶/DQGERXZ�DOV�PRWRU�YDQ�SODWWHODQGVYHUQLHXZLQJ·��LQ��

(HQ�QLHXZ�WRHNRPVWSHUVSHFWLHI�YRRU�GH�:DGGHQNXVW��+HW��H�.HXQLQJVFRQJUHV��-X�

ELOHXP�FRQJUHV�:DGGHQYHUHQLJLQJ��]�M��>*URQLQJHQ@��������������

%UXLQ�� +�3�� GH�� 'H� EHWHNHQLV� YDQ� GH� OHHIWLMG� ZDDURS� GH� ERHUHQ� ]HOIVWDQGLJ�

EHGULMIVKRRIG�ZRUGHQ��6FULSWLH�/+�:DJHQLQJHQ��:DJHQLQJHQ��������

%UXLQ��+�3��GH��¶2QWZLNNHOLQJ�HQ�UHVXOWDWHQ�YDQ�GH�DJUDULVFKH�VWUHHNYHUEHWH�
ULQJVSODQQHQ·�� /DQGERXZYRRUOLFKWLQJ�� 0DDQGEODG� YRRU� GH� 5LMNVODQGERXZYRRU�

OLFKWLQJVGLHQVW��������������������

%UXLQ�� +�3�� GH�� ¶2QWZLNNHOLQJHQ� HQ� UHVXOWDWHQ� YDQ� VWUHHNYHUEHWHULQJVSODQ�

QHQ·��3ODWWHODQGVSRVW�DIO������������

%UXLQ��+�3��GH�� ¶(QLJH�DVSHFWHQ�YDQ�VWUHHNYHUEHWHULQJ·��/DQGERXZYRRUOLFKWLQJ��

0DDQGEODG�YRRU�GH�5LMNVODQGERXZYRRUOLFKWLQJVGLHQVW��������������������
%UXLQ��+�3��GH��¶9RRUOLFKWLQJ�LQ�UXLOYHUNDYHOLQJV��HQ�VWUHHNYHUEHWHULQJVJHELH�

GHQ·��/DQGERXZYRRUOLFKWLQJ��0DDQGEODG�YRRU�GH�5LMNVODQGERXZYRRUOLFKWLQJVGLHQVW�

�������������������

%UXLQ��+�3��GH��¶.ULWLVFKH�EHVFKRXZLQJ�YDQ�GH�DJUDULVFKH�VWUHHNYHUEHWHULQJV�

SODQQHQ� ,·�� /DQGERXZYRRUOLFKWLQJ�� 0DDQGEODG� YRRU� GH� 5LMNVODQGERXZYRRUOLFK�

WLQJVGLHQVW��������������������
%UXLQ��+�3��GH��¶.ULWLVFKH�EHVFKRXZLQJ�YDQ�GH�DJUDULVFKH�VWUHHNYHUEHWHULQJV�

SODQQHQ� ,,·�� /DQGERXZYRRUOLFKWLQJ�� 0DDQGEODG� YRRU� GH� 5LMNVODQGERXZYRRUOLFK�

WLQJVGLHQVW��������������������

%XLWHQ�OHYHQ�LQ�1HGHUODQG��'HHO����3ODWWHODQGHUV�DDQ�KHW�ZRRUG��'HHO����$GYLHV�YDQ�

GH�:HUNJURHS�3ODWWHODQGVYHUQLHXZLQJ��]�S���������



����

%XUJ��0��YDQ�GHU��(HQ�KDOI�PLOMRHQ�ERHULQQHQ�LQ�GH�NODV��/DQGERXZKXLVKRXGRQGHU�

ZLMV�YDQDI�������+HHUOHQ���������

%XUJ��0��YDQ�GHU��¶&RQVROLGDWLH�HQ�YHUEUHGLQJ�ELM�ODQGERXZRUJDQLVDWLHV�YRRU�

GH� 7ZHHGH� :HUHOGRRUORJ�� HHQ� KLVWRULVFKH� WDDNYHUGHOLQJ� QDDU� JHQGHU� HQ�

JHQHUDWLH·��7LMGVFKULIW�YRRU�6RFLDDOZHWHQVFKDSSHOLMN�RQGHU]RHN�YDQ�GH�/DQGERXZ�
�������������������

%XUJ��0��YDQ�GHU�� ¶*HHQ� WZHHGH�ERHU·��*HQGHU�� ODQGERXZPRGHUQLVHULQJ�HQ�RQGHU�

ZLMV�DDQ�SODWWHODQGVYURXZHQ�LQ�1HGHUODQG�������������:DJHQLQJHQ���������

%XUJ��0��YDQ�GHU�HQ�0��%RV�%RHUV��9URXZHQ��:DJHQLQJHQ�HQ�GH�:HUHOG��:H�

WHQVFKDS��VWXGLH�HQ�ORRSEDDQ�������������+LOYHUVXP��������

%XUJ��0��YDQ�GHU�HQ�.��/LHYDDUW��'ULH�JHQHUDWLHV�LQ�VFKRUW�HQ�RYHUDOO��7HUXJEOLN�RS�
HHQ�HHXZ�YURXZHQDUEHLG�LQ�GH�ODQGERXZ��:DJHQLQJHQ��������

�

�

&DVVHUHV�� -�0�� GH�� ¶+HW� NOHLQH�ERHUHQYUDDJVWXN� LQ� KHW� OLFKW� GHU� EHYRONLQJV�

RQWZLNNHOLQJ�YDQ�1HGHUODQG·��0DDQGEODG�YRRU�GH�ODQGERXZYRRUOLFKWLQJVGLHQVW�

������������������
&%6�� 6WDWLVWLHN� YDQ� GH� EHGULMIVXLWNRPVWHQ� LQ� GH� ODQGERXZ� ������������������

�=HLVW��������������

&%6�� 6WDWLVWLHN� DUEHLGVNUDFKWHQ� LQ� GH� ODQG�� HQ� WXLQERXZ� ���������� �¶V�

*UDYHQKDJH������������

&DWDORJXV�YDQ�ERHNHQ�YDQ�GH�5LMNVGLHQVW�YRRU�KHW�QDWLRQDOH�SODQ��RS�WRSRJUDILVFK�HQ�

SODQRORJLVFK�JHELHG��DDQJHYXOG�PHW�ZHUNHQ�XLW�GH�ELEOLRWKHHN�YDQ�KHW�1HGHUODQGVFK�

,QVWLWXXW�YRRU�9RONVKXLVYHVWLQJ�HQ�6WHGHERXZ��¶V�*UDYHQKDJH��������
&RQVWDQGVH�� $�.��� %RHU� HQ� WRHNRPVWEHHOG�� (QNHOH� EHVFKRXZLQJHQ� QDDU� DDQOHLGLQJ�

YDQ�HHQ�WHUUHLQYHUNHQQLQJ�LQ�GH�1RRUGRRVWSROGHU��)DUPHUV�DQG�WKH�LPDJH�RI�WKH�IX�

WXUH���:DJHQLQJHQ��������

�

'DP��.HQQHWK�:���7KH�*$77��/DZ�DQG� ,QWHUQDWLRQDO�(FRQRPLF�2UJDQL]DWLRQ�

�&KLFDJR��������
'DQWXPDGHHO�� $DQYXOOHQGH� VRFLDDO�HFRQRPLVFKH� VFKHWV� YDQ� HHQ� UXLOYHUNDYHOLQJVJHELHG�

LQ�GH�)ULHVH�:RXGHQ��¶V�*UDYHQKDJH��������

'H�DJUDULVFKH�VWUXFWXXU�YDQ�KHW�VWUHHNYHUEHWHULQJVJHELHG�¶'H�=HHYDQJ·��¶V�*UDYHKDJH�

�������

'H�ERHULQ�HQ�KDDU�KXLV��¶V�*UDYHQKDJH��������

'H� ILQDQFLsOH� SRVLWLH� YDQ� GH� ODQGERXZEHGULMYHQ�� %RHNMDUHQ� �������� HQ� ��������
�¶V�*UDYHQKDJH��������

'H�ILQDQFLsOH�SRVLWLH�YDQ�ODQGERXZEHGULMYHQ�LQ�1HGHUODQG��,,���(HQ�KHURULsQWDWLH��¶V�

*UDYHQKDJH��������

'H�NRVWSULMV�YDQ�GH�PHON�RS�JHPHQJGH�EHGULMYHQ�RS�]DQGJURQG�QRYHPEHU��������QR�

YHPEHU�������¶V�*UDYHQKDJH�]�M����



� ���

'H�NRVWSULMV� YDQ� GH�PHON� RS� ZHLGHEHGULMYHQ�QRYHPEHU������ �� QRYHPEHU������ �¶V�

*UDYHQKDJH�]�M����

'H� ODQGERXZ� LQ� KHW� /LPEXUJVH� %HUJHQ�� (HQ� EHGULMIVVWXGLH� LQ� GH� JHPHHQWH� %HUJHQ�

�+RUVW��������

'H�ODQGERXZ�LQ�KHW�VWUHHNYHUEHWHULQJVJHELHG�+DDUOH��¶V�*UDYHQKDJH��������
'H� ODQGERXZ� LQ� KHW� VWUHHNYHUEHWHULQJVJHELHG� 5RVVXPHUYHOG�=RHNHUYHOG� �¶V�

*UDYHQKDJH��������

'H� ODQGERXZ� LQ� KHW� VWUHHNYHUEHWHULQJVJHELHG� 6FKXLQHVORRW�6ODJKDUHQ� �JHPHHQWH� +DU�

GHQEHUJ���¶V�*UDYHQKDJH��������

'H� ODQGERXZNXQGLJ� DFKWHUJHEOHYHQ� JHELHGHQ� LQ� 1HGHUODQG�� (HQ� VXUYH\� �¶V�

*UDYHQKDJH��������
¶'H�VWUHHNYHUEHWHULQJ�LQ�GH�VWXGLHNULQJ·��/DQGERXZYRRUOLFKWLQJ��0DDQGEODG�YRRU�

GH�5LMNVODQGERXZYRRUOLFKWLQJVGLHQVW����������������

'LMN�� -��� ¶+HW� /(,�ERHNKRXGQHW� ����� GH� KLVWRULH·�� 7LMGVFKULIW� YRRU� VRFLDDO�

ZHWHQVFKDSSHOLMN�RQGHU]RHN�LQ�GH�ODQGERXZ����������������

'RFXPHQWHQ�YDQ�GH�/DQGERXZFRQIHUHQWLH�YDQ�GH�/LG�6WDWHQ�YDQ�GH�(XURSHVH�(FRQR�

PLVFKH�*HPHHQVFKDS�WH�6WUHVD�YDQ���MXOL�WRW����MXOL�������]�S��]�M��>����@���
'RRUQ�� -�$�$��� ¶7KH� GHYHORSPHQW� RI� VRFLRORJ\� DQG� VRFLDO� UHVHDUFK� LQ� WKH�

1HWKHUODQGV·��0HQV�HQ�0DDWVFKDSSLM����������������

'RRUQ��-�$�$���%HHOG�HQ�EHWHNHQLV�YDQ�GH�1HGHUODQGVH�VRFLRORJLH��8WUHFKW���������

'RRUQ��-�$�$��HQ�&�-��/DPPHUV��¶6RFLRORJLH�HQ�VRFLRJUDILH·��6RFLRORJLVFKH�*LGV�

����������������

'RRUHQERV��-���¶*HGDFKWHQ�ELM�HHQ�DIVFKHLG·��LQ��-��'RRUHQERV��'�-��0DOWKD�HQ�

)��6QHHSHOV��UHG����'-0��:DJHQLQJHQ�������������
'U|JH��+���.�-��3RSSH�HQ�+��3ULQV��7RHSDVVLQJ�YDQ�VWDQGDDUGEHGULMIVHHQKHGHQ�HQ�

EHZHUNLQJVHHQKHGHQ�LQ�RQGHU]RHN�HQ�YRRUOLFKWLQJ�RS�ODQGERXZEHGULMYHQ��VEH�HQ�EH�

�������'HQ�+DDJ��������

'URRJOHHYHU� )RUWXLMQ�� $�%�� HQ� *�-�� .UXLMHU�� ¶'DOLQJ� HQ� QLYHDX� YDQ� GH� JH�

ERRUWHFLMIHUV�LQ�1HGHUODQG��ELMGUDJH�WRW�HHQ�GVLFXVVLH·��6RFLRORJLVFKH�*LGV����

����������������
'XIIKXHV��7���9RRU�HHQ�EHWHUH�WRHNRPVW��+HW�ZHUN�YDQ�GH�1RRUGEUDEDQWVH�&KULVWHOLM�

NH�%RHUHQERQG�YRRU�EHGULMI�HQ�JH]LQ������������1LMPHJHQ��������

'XLMYHQGDN�� 0��� :LMGH� KRUL]RQ�� VFKHUSH� EOLN�� 5HJLRQDOH� JHVFKLHGHQLV� HQ� 1RRUG�

1HGHUODQG�� 2YHU� UXUDOH� SUREOHPDWLHN�� VRFLDOH� ZHWHQVFKDS� HQ� JHVFKLHGVFKULMYLQJ�

�*URQLQJHQ��������

'X\YHQGDN��-�:��HQ�,��GH�+DDQ��UHG����0DDNEDDUKHLG��/LEHUDOH�ZRUWHOV�HQ�KHGHQ�
GDDJVH�NULWLHN�YDQ�GH�PDDNEDUH�VDPHQOHYLQJ��$PVWHUGDP��������

'X\YHQGDN�� -�:��� 'H� SODQQLQJ� YDQ� GH� RQWSORRLLQJ�� :HWHQVFKDS�� SROLWLHN� HQ� GH�

PDDNEDUH�VDPHQOHYLQJ��'HQ�+DDJ��������

�



����

(EHOV�� )�(�+��� '�*�:�� 6SLW]HQ� HQ� +�$�0�� YDQ� +DDVWHUW�� 9HUVODJ� GHU� 6WDDWV�

FRPPLVVLH��LQJHVWHOG�ELM�.RQLQNOLMN�%HVOXLW�YDQ����GHFHPEHU�������QR������WRW�KHW�

RQGHU]RHNHQ�YDQ�GH�YUDDJ�RI�HQ��]RR�MD��LQ�KRHYHUUH�HQ�GRRU�ZHONH�RRU]DNHQ�LQ�GHQ�

ODQG��HQ�WXLQERXZ�HHQH�ZDQYHUKRXGLQJ�EHVWDDW� WXVVFKHQ�GH�ERGHPSULM]HQ�HQ�SUR�

GXFWLHNRVWHQ�HHQHU]LMGV�HQ�GH�RSEUHQJVW�GHU�SURGXFWHQ�DQGHU]LMGV���¶V�*UDYHQKDJH�
�������

(FN�� +�-�� YDQ�� %RHUHQ� HQ� IDEULHNVDUEHLGHUV�� (HQ� VRFLRJUDILH� YDQ� GH� JHPHHQWH� (GH�

�$PVWHUGDP��������

(HQ�HFRQRPLVFK�VRFLRJUDILVFK�RQGHU]RHN�YDQ�GH�JHPHHQWH�6WHHQGHUHQ��¶V�*UDYHQKDJH�

�������

(HQ�JRHG�EHJULS�LV�KHW�KDOYH�ZHUN�����YRRUOLFKWHUV�FWG��UOYG��VEE��OGN��HVY��VWXOP��YF��PZ�
RQGHU� HONDDU� RS�������PDDUW������RYHU�GH� YRRUEHUHLGLQJ�YDQ�GH� UXLOYHUNDYHOLQJ�

PLGGHQ�PDDVODQG�HQ�ZDW�HONH�LQVWDQWLH�HU�DDQ�NDQ�ELMGUDJHQ��]�S���]�M����

(HQ� VRFLDDO�HFRQRPLVFKH� VFKHWV� YDQ� KHW� UXLOYHUNDYHOLQJVJHELHG� 'DQWXPDGHHO� �¶V�

*UDYHQKDJH��������

(HUGHQ�:LJFKHULQJ��*�$��YDQ��,Q]LFKW�LQ�YHUQLHXZLQJ��YHUQLHXZLQJ�LQ�]LFKW��

'H� DJUDULVFK� VRFLDOH� YRRUOLFKWLQJ� LQ� GH� *URQLQJHU� 9HHQNRORQLsQ� �����
������'RFWRUDDOVFULSWLH�2SHQ�8QLYHUVLWHLW��2YHUVFKLOG��������

(LQGYHUVODJ�VWUHHNYHUEHWHULQJ�(HGH�H�R���]�S��>$DUGHQEXUJ@�]�M��>����@���

(LQGYHUVODJ� VWUHHNYHUEHWHULQJ� (OVORR� H�R�� VHSWHPEHU� ����� �� MDQXDUL� ����� �]�S�� ]�M��

>����@���

¶(LQGYHUVODJ�VWUHHNYHUEHWHULQJ�¶+HW�.RQLQJVGLHS·����������·��8V�QLM�$OGGMLS��

DIO��GHFHPEHU���������

(LQGYHUVODJ�VWUHHNYHUEHWHULQJ�+XPPHOR�.HSSHO��'UHPSW�����MDQXDUL����������MDQXDUL�
������'RHWLQFKHP��������

¶(LQGYHUVODJ�VWUHHNYHUEHWHULQJ�/LQGH�=XLG·��/HQGH�=XQQHNDDQW��8LWJDYH�YDQ�GH�

6WUHHNYHUEHWHULQJVFRPPLVLH�´/LQG�=XLGµ��DIO��RNWREHU���������

(LQGYHUVODJ�VWUHHNYHUEHWHULQJ�0DDUVVHYHHQVH�3ODVVHQ��0DDUVVHYHHQ��������

(LQGYHUVODJ�VWUHHNYHUEHWHULQJ�1HHGHUEHUJ����MDQXDUL����������MDQXDUL�������'RHWLQ�

FKHP��������
(LQGYHUVODJ�VWUHHNYHUEHWHULQJ�5RHORIDUHQGVYHHQ������������]�S��]�M����

(LQGYHUVODJ�VWUHHNYHUEHWHULQJ�:DWHUODQG������������3XUPHUHQG��������

(LQGYHUVODJ�VWUHHNYHUEHWHULQJ�=DN�YDQ�=XLG�%HYHODQG������������*RHV��������

(LQGYHUVODJ� YDQ� GH� VWUHHNYHUEHWHULQJ� 'H� =HHYDQJ� H�R�� ���������� �3XUPHUHQG�

�������

(LQGYHUVODJ�YDQ�GH�VWUHHNYHUEHWHULQJ�+HHUGH������������]�S��]�M����
(LQGYHUVODJ� YDQ� GH� VWUHHNYHUEHWHULQJ� .RHZDFKW� HQ� RPVWUHNHQ� RYHU� GH� SHULRGH� �����

������]�S��]�M����

(LQGYHUVODJ��6WUHHNYHUEHWHULQJ�+HHPVH������������(QVFKHGH��������

(OVHQ��*��YDQ�GHQ��'H�%RHUHQVWDQG�RI�VRFLRORJLH�GHU�ERHUHQ��(HQ�OHHUERHN�YRRU�VRFLDOH�

FXUVXVVHQ�HQ�YRRUGUDFKWHQ��+HOPRQG��������



� ���

�

)ODS��+�'���¶+HW�EHWUHNNHOLMN�VXFFHV�YDQ�GH�VRFLRJUDILVFKH�EHZHJLQJ·��6RFLROR�

JLVFKH�*LGV�����������������

)ODS��+�'���¶7ZHH�YHUJHWHQ�ELMGUDJHQ�YDQ�GH�VRFLRJUDILH·��0HQV�HQ�0DDWVFKDS�

SLM��������������������
)ODS��+�'���¶+HW�EHODQJ�YDQ�GH�VRFLRJUDILH�YRRU�GH�UHJLRQDOH�JHVFKLHGVFKULM�

YLQJ·��LQ��-��)ULHVZLMN�H�D����UHG����)ULHVODQGV�YHUOHGHQ�YHUNHQG��3UREOHPHQ��PH�

WKRGHQ� HQ� RQGHU]RHN�PHW� EHWUHNNLQJ� WRW� GH�)ULHVH� JHVFKLHGHQLV� QD������ �/HHX�

ZDUGHQ��������������

)UDQVVHQ��'�+���(HQ�RQGHU]RHN�QDDU�GH�WRHVWDQG�YDQ�GH�ODQGERXZHUV�LQ�5XPSW�HQ�

*HOOLFXP��:DJHQLQJHQ��������
)URXZV��-���¶3ROLWLHNH�PRGHUQLVHULQJ�YDQ�KHW�*URHQH�)URQW"·��6RFLRORJLVFKH�*LGV�

�����������������

�

*DODQ��&��GH�HQ�0�$�-��YDQ�GH�6DQGW��'H�=DN�YDQ�=XLG�%HYHODQG��VRFLDDO�RQGHU�

]RHN�LQ�HHQ�VWUHHNYHUEHWHULQJVJHELHG��¶V�*UDYHQKDJH��������

*DODQ��&��GH�HQ�0�$�-��YDQ�GH�6DQGW�� ¶6WUHHNYHUEHWHULQJ�HQ�VDPHQOHYLQJ� LQ�
GH� =DN� YDQ� =XLG�%HYHODQG� ,·�� /DQGERXZYRRUOLFKWLQJ�� 0DDQGEODG� YRRU� GH�

5LMNVODQGERXZYRRUOLFKWLQJVGLHQVW��������������������

*DODQ��&��GH�HQ�0�$�-��YDQ�GH�6DQGW�� ¶6WUHHNYHUEHWHULQJ�HQ�VDPHQOHYLQJ� LQ�

GH� =DN� YDQ� =XLG�%HYHODQG� ,,·�� /DQGERXZYRRUOLFKWLQJ�� 0DDQGEODG� YRRU� GH�

5LMNVODQGERXZYRRUOLFKWLQJVGLHQVW��������������������

*DODQ��&��GH�HQ�0�$�-��YDQ�GH�6DQGW�� ¶6WUHHNYHUEHWHULQJ�HQ�VDPHQOHYLQJ� LQ�

GH� =DN� YDQ� =XLG�%HYHODQG� ,,,·� /DQGERXZYRRUOLFKWLQJ�� 0DDQGEODG� YRRU� GH�
5LMNVODQGERXZYRRUOLFKWLQJVGLHQVW���������������������

*DOHV�� %�3�$��� 2QGHUJURQGV� ERYHQJURQGV�� 7HFKQLHN� HQ� PDUNW� YDQ� GH� /LPEXUJVH�

VWHHQNROHQPLMQERXZ� JHGXUHQGH� GH� DFKWWLHQGH� HQ� QHJHQWLHQGH� HHXZ� �5LGGHUNHUN�

�������

*DVWHODDUV��0���(HQ�JHUHJHOG�OHYHQ��6RFLRORJLH�HQ�VRFLDOH�SROLWLHN�LQ�1HGHUODQG������

������$PVWHUGDP��������
*DVWHODDUV��0���¶2QEHJRQQHQ�ZHUN��'H�1HGHUODQGVH�VRFLRORJLH�HQ�KDDU�SODQ�

PDWLJKHLGVLGHDOHQ��GH�GURRP�YDQ�GH�PDFKW�HQ�GH�PDDNEDDUKHLG·��0HQV�HQ�

0DDWVFKDSSLM�����������������

*HPHHQVFKDSSHQ�LQ�EHZHJLQJ��6RFLDOH�SODQQLQJ�LQ�GH�1HGHUODQGVH�RQWZLNNHOLQJVJHELH�

GHQ��$PVWHUGDP��������

*HVFKLHGHQLV�HQ�ODQGVFKDSSHOLMNH�JHYROJHQ�YDQ�UXLOYHUNDYHOLQJ�HQ�ODQGLQULFK�
WLQJ� LQ� 1HGHUODQG� �2QGHU]RHNVSURMHFW� 1$+,�� *URQLQJHQ�:DJHQLQJHQ�

�������

*HXUWV��$�-���'H�¶*URHQH·�,-VVHOPHHUSROGHUV��,QULFKWLQJ�YDQ�KHW�ODQGVFKDS�LQ�:LHULQ�

JHUPHHU��1RRUGRRVWSROGHU��2RVWHOLMN�HQ�=XLGHOLLMN�)OHYRODQG��/HO\VWDG��������



����

*LQNHO��5��YDQ��2S�]RHN�QDDU�HLJHQKHLG��'HQNEHHOGHQ�HQ�GLVFXVVLH�RYHU�FXOWXXU�HQ�

LGHQWLWHLW�LQ�1HGHUODQG��'HQ�+DDJ��������

*RGGLMQ�� +�3�0��� ¶*HPHLQVFKDIW� HQ� JHVHOOVFKDIW·�� LQ�� /�� 5DGHPDNHU� �UHG�����

6RFLRORJLVFKH�JURQGEHJULSSHQ��8WUHFKW�$QWZHUSHQ����������������

*RGGLMQ��+�3�0���+HW�IXQNWLRQDOLVPH�LQ�GH�VRFLRORJLH��$VVHQ��������
*RUW��0��HQ�$��YDQ�2RVWURP��8LWYHUNRUHQ��'H�NRORQLVDWLH�YDQ�GH�1RRUGRRVWSROGHU�

�����������=ZROOH��������

*URHQPDQ�� 6M��� ¶%HGULMIVVWLMO·�� 0DDQGEODG� YRRU� GH� ODQGERXZYRRUOLFKWLQJVGLHQVW� ��

����������������

*URHQPDQ�� 6M��� ¶1RJ� HHQV� EHGULMIVVWLMO·�� 0DDQGEODG� YRRU� GH� ODQGERXZYRRUOLFK�

WLQJVGLHQVW��������������������
*URRW��-�3��HQ�)�/��9HUKHLM��0RGHUQH�DJUDULVFKH�EHGULMIVRSYROJLQJ��=ZROOH��������

¶*URWH� YUDDJ�� KRH� VWHPW� 'DQWXPDGHHO� RS� ��� QRYHPEHU"·�� 1LHXZVEODG� YDQ�

1RRUG�2RVW�)ULHVODQG����RNWREHU�������

*XUYLWFK��*�� ��/D�YRFDWLRQ�DFWXHOOH�GH� OD� VRFLRORJLH��YHUV�XQH� VRFLRORJLH�GLIIHUpQWLHOOH�

�3DULMV��������

�
+DDQ��+��GH��¶,PDJHV�RI�IDPLO\�IDUPLQJ�LQ�WKH�1HWKHUODQGV·��6RFLRORJLD�5XUDOLV��

�������������������

+DDQ��+��GH��,Q�WKH�VKDGRZ�RI�WKH�WUHH��.LQVKLS�SURSHUW\�DQG�LQKHULWDQFH�DPRQJ�IDUP�

IDPLOLHV��$PVWHUGDP��������

+DDQ��+�-��GH�HQ�$�7�-��1RRLM�� ¶5XUDO�VRFLRORJ\�LQ�WKH�1HWKHUODQGV��GHYHO�

RSPHQWV�LQ�WKH�VHYHQWLHV·��7KH�1HWKHUODQGV·�-RXUQDO�RI�6RFLRORJ\�������������

����
+DDQ��+�-��GH�HQ�$�7�-��1RRLM��¶+HW�JH]LQVEHGULMI�DOV�SROLWLHN�HQ�ZHWHQVFKDS�

SHOLMN�EHJULS��LGHDDOEHHOGHQ�URQGRP�GH�ERHU�HQ�]LMQ�EHGULMI�LQ�1HGHUODQG·��

7LMGVFKULIW� YRRU� VRFLDDO�ZHWHQVFKDSSHOLMN� RQGHU]RHN� YDQ� GH� ODQGERXZ� �� �������

���������

+DDU��-��YDQ�GHU��'H�JHVFKLHGHQLV�YDQ�GH�/DQGERXZXQLYHUVLWHLW�:DJHQLQJHQ��'HHO����

9HUGLHSLQJ�HQ�YHUEUHGLQJ������������:DJHQLQJHQ��������
+DDUWVHQ�� 7��� 3ODWWHODQG�� ERHUHQODQG�� QDWXXUWHUUHLQ� RI� EHOHLGVYHOG�� (HQ� RQGHU]RHN�

QDDU� YHUDQGHULQJHQ� LQ� IXQFWLHV�� HLJHQGRP� HQ� UHSUHVHQWDWLHV� YDQ� KHW� 1HGHUODQGVH�

SODWWHODQG��*URQLQJHQ���������

+HHN��)��YDQ��¶+HW�1HGHUODQGV�JHERRUWHSDWURRQ�HQ�GH�JRGVGLHQVWIDFWRU�JHGX�

UHQGH�GH�ODDWVWH�KDOYH�HHXZ��1DDU�DDQOHLGLQJ�YDQ�+RIVWHH·V�¶'H�JURHL�YDQ�

GH�1HGHUODQGVH�EHYRONLQJ·�·��0HQV�HQ�0DDWVFKDSSLM�������������������
+HHN��)��YDQ��¶+HW�1HGHUODQGV�JHERRUWHSDWURRQ�HQ�GH�JRGVGLHQVWIDFWRU�JHGX�

UHQGH�GH�ODDWVWH�KDOYH�HHXZ��(HQ�DQWZRRUG�RS�KHW�FRPPHQWDDU�YDQ�+RI�

VWHH·��0HQV�HQ�0DDWVFKDSSLM��������������������

+HHUHQ��+���9DQ�VRFLRJUDILH� WRW�VRFLRORJLH��'H�$PVWHUGDPVH�VRFLRJUDILVFKH�VFKRRO�HQ�

KDDU�EHWHNHQLV�YRRU�GH�1HGHUODQGVH�VRFLRORJLH��8WUHFKW��������



� ���

+HOGHU��-�*�0���'H�KRXGLQJ�YDQ�GH�ERHUHQ�LQ�%HUJH\N�WHJHQRYHU�GH�ODQGERXZYRRU�

OLFKWLQJ��:DJHQLQJHQ�]�M����

+HW� NOHLQH� ERHUHQ�SUREOHHP� LQ� 1HGHUODQG�� 5DSSRUW� YDQ� GH� FRPPLVVLH�'HZH]� �¶V�

*UDYHQKDJH��������

+HW�UDQGJHELHG�YDQ�GH�1RRUGRRVW�3ROGHU��(HQ�HFRQRPLVFK�VRFLRJUDILVFK�RQGHU]RHN��¶V�
*UDYHQKDJH��������

+HW�YRRUEHHOGGRUS�5RWWHYDOOH��6WLFKWLQJ�¶9RRUEHHOGFHQWUXP�=XLG�RRVW�)ULHVODQG·��]�S��

]�M����

+HW�=XLGHOLMN�:HVWHUNZDUWLHU�LQ�EHZHJLQJ��]�S��]�M����

+HWVHQ�� +��� ¶.HQQLV� YDQ� SODWWHODQGVYHUQLHXZLQJ·�� 7LMGVFKULIW� YRRU� VRFLDDO�

ZHWHQVFKDSSHOLMN�RQGHU]RHN�YDQ�GH�ODQGERXZ��������������������
+LOGHEUDQG��*�)�-��� ¶'H�RQWZLNNHOLQJ�YDQ�GH�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ·��

/DQGERXZYRRUOLFKWLQJ�� 0DDQGEODG� YRRU� GH� 5LMNVODQGERXZYRRUOLFKWLQJVGLHQVW� ���

����������������

+REEHOLQN��$���-H�WURXZW�QLHW�DOOHHQ�PHW�HHQ�ERHU��PDDU�RRN�PHW�KHW�EHGULMI��]LMQ�ID�

PLOLH� HQ�GH�KHOH� EXXUW��(HQ�DQWURSRORJLVFKH� VWXGLH�QDDU� ERHULQQHQ� LQ� HHQ�1HGHU�

ODQGVH�SODWWHODQGVJHPHHQWH������������1LMPHJHQ��������
+RHJHQ��6��� ¶(UIRSYROJLQJ��9HUDQGHULQJ�LQ�EH]LWVRYHUGUDFKW�LQ�DJUDULVFKH�ID�

PLOLHV������������·��$PVWHUGDPV�6RFLRORJLVFK�7LMGVFKULIW������������������

+RIIHU�� &�5��� ¶7KH� 'HYHORSPHQW� RI� UXUDO� VRFLRORJ\·�� 5XUDO� 6RFLRORJ\� ���

�������������

+RIVWHH��(�:���+HW�2OGDPEW��(HQ�VRFLRJUDILH��'HHO����9RUPHQGH�NUDFKWHQ� �*UR�

QLQJHQ��������

+RIVWHH��(�:���'H�VRFLRJUDILH��KDDU�RQWZLNNHOLQJ�HQ�EHWHNHQLV��2SHQEDUH�OHV�JHJHYHQ�
ELM�GH�DDQYDQJ�]LMQHU�FROOHJHV�HQ�GH�RSHQLQJ�YDQ�KHW�6RFLRORJLVFK�,QVWLWXXW�JHYHVWLJG�

DDQ�GH�5LMNVXQLYHUVLWHLW�WH�*URQLQJHQ�RS����RFWREHU�������*URQLQJHQ��������

+RIVWHH�� (�:��� 6RFLDDO�HFRQRPLVFKH� SUREOHPHQ� GHU� *URQLQJHU� 9HHQNRORQLsQ� ��� OH�

]LQJHQ���$VVHQ��������

+RIVWHH��(�:���2YHU�GH�RRU]DNHQ�YDQ�GH�YHUVFKHLGHQKHLG�LQ�GH�1HGHUODQGVFKH�ODQG�

ERXZJHELHGHQ��LQDXJXUHOH�UHGH���*URQLQJHQ�:DJHQLQJHQ��������
+RIVWHH��(�:���¶'H�RQWZLNNHOLQJ�YDQ�GH�VRFLDOH�SRVLWLH�YDQ�GH�ODQGERXZHQGH�

EHYRONLQJ·��LQ��-�3��.UX\W��UHG����'H�IXQFWLH�YDQ�GH�ODQGERXZ�LQ�GH�PDDWVFKDS�

SLM��:DJHQLQJHQ��������������

+RIVWHH�� (�:��� ¶+HW� JH]LQ� LQ� HHQ� YHUDQGHUHQGH� ZHUHOG·�� LQ�� 9HUVODJ� YDQ� GH�

+XLVKRXGHOLMNH�6WXGLHZHHN�WH�:DJHQLQJHQ��:DJHQLQJHQ����������������

+RIVWHH��(�:���¶'H�SODDWV�YDQ�GH�´/DQG�*UDQW�&ROOHJHVµ�LQ�KHW�ODQGERXZRQ�
GHUZLMV��GH�YRRUOLFKWLQJ�HQ�KHW�RQGHU]RHN�LQ�GH�9HUHQLJGH�6WDWHQ·��/DQG�

ERXZNXQGLJ�7LMGVFKULIW��0DDQGEODG�YDQ�KHW�.RQLQNOLMN�*HQRRWVFKDS�YRRU�/DQG�

ERXZZHWHQVFKDS��2UJDDQ�YDQ�KHW�1HGHUODQGV�,QVWLWXXW�YDQ�/DQGERXZNXQGLJ�,Q�

JHQLHXUV���������������������



����

+RIVWHH�� (�:��� 6RFLRORJLVFKH� DVSHFWHQ� YDQ� GH� ODQGERXZYRRUOLFKWLQJ� �:DJHQLQJHQ�

�������

+RIVWHH��(�:���'H�VHOHFWLH�YDQ�NRORQLVWHQ�HQ�GH�RQWZLNNHOLQJ�YDQ�GH�SODWWHODQGVFXO�

WXXU�LQ�GH�,-VVHOPHHUSROGHUV��:DJHQLQJHQ��������

+RIVWHH�� (�:��� 5XUDO� OLIH� DQG� UXUDO� ZHOIDUH� LQ� WKH� 1HWKHUODQGV� �7KH� +DJXH��
�������

+RIVWHH��(�:���)XQGDPHQWHHO�VRFLRORJLVFK�VSHXUZHUN�LQ�KHW�NDGHU�YDQ�KHW�ODQGERXZ�

ZHWHQVFKDSSHOLMN�RQGHU]RHN��:DJHQLQJHQ��������

+RIVWHH��(�:���¶6RFLDO�2UJDQLVDWLRQ·��6RFLRORJLD�5XUDOLV�������������������

+RIVWHH��(�:��� ¶9HUDQGHUHQG�3ODWWHODQG·��/DQGERXZNXQGLJ�7LMGVFKULIW��0DDQG�

EODG�YDQ�KHW�.RQLQNOLMN�*HQRRWVFKDS�YRRU�/DQGERXZZHWHQVFKDS��2UJDDQ�YDQ�KHW�
1HGHUODQGV�,QVWLWXXW�YDQ�/DQGERXZNXQGLJ�,QJHQLHXUV��������������������

+RIVWHH��(�:���¶+HW�SURFHV�GHU�JHERRUWHGDOLQJ�LQ�1HGHUODQG������������(HQ�

DQWZRRUG�DDQ�9DQ�+HHN·��0HQV�HQ�0DDWVFKDSSLM��������������������

+RIVWHH��(�:��� ¶5XUDO�6RFLRORJ\� LQ�(XURSH·��5XUDO�6RFLRORJ\���������������

�����

+RIVWHH�� (�:��� ¶1RJPDDOV�� +HW� SURFHV� GHU� JHERRUWHGDOLQJ� LQ� 1HGHUODQG�
����������� (HQ� DQWZRRUG� RS� KHW� DQWZRRUG� YDQ� 9DQ� +HHN·�� 0HQV� HQ�

0DDWVFKDSSLM��������������������

+RIVWHH��(�:���&ROOHJH�GLFWDDW��6RFLDDO�ZHWHQVFKDSSHOLMNH�JURQGODJHQ�YDQ�GH�DJUDUL�

VFKH�SODQRORJLH��'HHO���HQ�����]�S��>:DJHQLQJHQ@��������

+RIVWHH�� (�:��� ¶2YHU� KHW� PRGHUQ�G\QDPLVFK� FXOWXXUSDWURRQ·�� 6RFLRORJLVFKH�

*LGV��������������������

+RIVWHH�� (�:��� ¶2YHU� KHW� PRGHUQ�G\QDPLVFK� FXOWXXUSDWURRQ� �QDVFKULIW� ELM�
KHW�DUWLNHO�YDQ�2S�¶W�/DQG�·��6RFLRORJLVFKH�*LGV��������������������

+RIVWHH�� (�:��� ¶6R]LRORJLVFKH� %HWUDFKWXQJ� ]XU� =XNXQIW� GHV�

)DPLOLHQEHWULHEV·�� LQ�� *�� )UDQ]� � �UHG���� ��� -DKUH� 8QLYHUVLWlW� +RKHQKHLP��

9RUWUlJH��$QVSUDFKHQ��*O�FNZ�QVFKH�XQG�(KUXQJHQ�EHL�GHU�-XELOlXPIHLHU�����%LV�

����-XQL�������6WXWWJDUW����������������

+RIVWHH�(�:���'LIIHUHQWLsOH�VRFLRORJLH��(HUVWH�VWXN��9RRUORSLJH�XLWJDYH��JHFRUULJHHUG��
������]�S��>:DJHQLQJHQ@�]�M��>����@���

+RIVWHH�(�:���'LIIHUHQWLsOH�VRFLRORJLH��7ZHHGH�VWXN��9RRUORSLJH�XLWJDYH��JHFRUULJHHUG��

������]�S��>:DJHQLQJHQ@�]�M��>����@���

+RIVWHH�(�:���'LIIHUHQWLsOH�VRFLRORJLH��'HUGH�VWXN��9RRUORSLJH�XLWJDYH��JHFRUULJHHUG��

������]�S��>:DJHQLQJHQ@�]�M��>����@���

+RIVWHH�� (�:��� 9ULMKHLG�� JHOLMNKHLG� HQ� HHQ]DDPKHLG�� $IVFKHLGVFROOHJH� XLWJHVSURNHQ�
GRRU�SURI��GU��(�:��+RIVWHH�RS����RNWREHU�������:DJHQLQJHQ��������

+RIVWHH��(�:���'LIIHUHQWLsOH�VRFLRORJLH�LQ�NRUW�EHVWHN��:DJHQLQJHQ��������

+RIVWHH�� (�:��� ¶'LIIHUHQWLsOH� VRFLRORJLH� LQ� GLVFXVVLH·�� LQ�� (�:�� +RIVWHH� H�D��

�UHG����'LIIHUHQWLsOH�VRFLRORJLH�LQ�GLVFXVVLH��'HQ�+DDJ��������������



� ���

+RIVWHH�� (�:��� +�-�� .HXQLQJ�� )�3�� 0HVX�� *�3�)�� 5R\DFNHUV� HQ� $�� 0DULV��

5DSSRUW�YDQ�GH�FRPPLVVLH�LQ]DNH�KHW�VWUHHNRQGHU]RHN��LQJHVWHOG�GRRU�KHW�GDJHOLMNV�

EHVWXXU�YDQ�KHW�/DQGERXZ�(FRQRPLVFK�,QVWLWXXW��¶V�*UDYHQKDJH��������

+RIVWHH�� (�:��� $�� 0DULV� HQ� -�$�� 9LVVHU�� 5DSSRUW� EHWUHIIHQGH� HHQ� ODQGERXZ�

HFRQRPLVFK�VWUHHNRQGHU]RHN�LQ�GH�JHPHHQWH�*URHVEHHN��¶V�*UDYHQKDJH��������
+ROODQGHU��$�1�-��GHQ��UHG����'ULIW�HQ�NRHUV��HHQ�KDOYH�HHXZ�VRFLDOH�YHUDQGHULQJ�LQ�

1HGHUODQG��$VVHQ��������

+RRJK�� &�� GH�� :HGHU]LMGVH� NHQPHUNHQ� YDQ� KXZHOLMNVSDUWQHUV�� 0RQRJUDILHsQ�

YRONVWHOOLQJHQ�����������¶V�*UDYHQKDJH��������

+RRJK�� -�� GH��(QNHOH� EHVFKRXZLQJHQ� RYHU� GH� HFRQRPLVFKH� RUJDQLVDWLH� YDQ� GH� ODQG�

ERXZSURGXFWLH��2SHQEDUH�/HV��:DJHQLQJHQ��������
+RRJVWUDWHQ��3��YDQ��'H�RQWZLNNHOLQJ�YDQ�KHW�UHJLRQDDO�EHOHLG�LQ�1HGHUODQG������

������(HQ�YHUNHQQLQJ�YDQ�GH�PRJHOLMNKHGHQ�HQ�JUHQ]HQ�YDQ�RYHUKHLGVLQJULMSHQ�LQ�

GH�UXLPWHOLMNH�VWUXNWXXU��(LQGKRYHQ��������

+RXEHQ��1�+���-�+�*��.ODEEHUV��$�-�0��YDQ�7LHQHQ��-�0�0��GH�9DON�HQ�$��

$��:HQWLQN��0DDNEDDUKHLG�YDQ�RQ]H�VDPHQOHYLQJ��%DDUQ��������

+RXWWX\Q� 3LHSHU�� $��� ¶2QWZLNNHOLQJVZHUN� RS� GH� 1�:�� 9HOXZH·�� 7LMGVFKULIW�
YRRU�0DDWVFKDSSHOLMN�:HUN��������������������

+RXWWX\Q�3LHSHU��$���:DDURP�ZHUG�GH�UXLOYHUNDYHOLQJ�$UNHPKHHQ�DIJHVWHPG"�(HQ�

UDSSRUW�YDQ�HHQ�RQGHU]RHN�QDDU�GH�RRU]DNHQ�YDQ�KHW�DIVWHPPHQ�YDQ�GH�UXLOYHUND�

YHOLQJ�$UNHPKHHQ��+DUGHUZLMN��������

�

,-VVHOPXLGHQ��(HQ�HFRQRPLVFK�VRFLRJUDILVFK�RQGHU]RHN��¶V�*UDYHQKDJH��������

,-]HUPDQ��7K�-���¶���MDDU�6RFLRORJLVFK�,QVWLWXXW�����������·��LQ��-�(��(OOHPHUV�
H�D���UHG����)OLQNH�DDQSDN�HQ�RQGHUQHPLQJVJHHVW������������YLMIWLJ�MDDU�6RFLROR�

JLVFK�,QVWLWXXW�LQ�*URQLQJHQ��*URQLQJHQ�������������

,QNODDU�� )��� 9DQ� $PHULND� JHOHHUG�� 0DUVKDOO�KXOS� HQ� NHQQLVLPSRUW� LQ� 1HGHUODQG�

�'HQ�+DDJ��������

,QYHQWDULV�YDQ�KHW�DUFKLHI�YDQ�KHW�PLQLVWHULH�YDQ�0DDWVFKDSSHOLMN�:HUN�������������

���������������������]�S��]�M����
�,QYHQWDULVDWLH�UDSSRUW� YDQ� GH� KXLVKRXGHOLMNH� YRRUOLFKWLQJ� LQ� VWUHHNYHUEHWH�

ULQJHQ��¶V�*UDYHQKDJH��������

,W�$OGGMLS��+HW�.RQLQJVGLHS���(QNHOH�JHJHYHQV�RYHU�KHW�UXLOYHUNDYHOLQJV��HQ�VWUHHNYHU�

EHWHULQJVJHELHG�¶+HW�.RQLQJVGLHS·��'UDFKWHQ�]�M��>����@���

�

-DDUYHUVODJ�������&HQWUDOH�&XOWXXUWHFKQLVFKH�&RPPLVVLH��&XOWXXUWHFKQLVFKH�'LHQVW��
+HUYHUNDYHOLQJVFRPPLVVLH�=HHODQG��+HUYHUNDYHOLQJVFRPPLVVLH�:DOFKHUHQ��6WLFKWLQJ�

WRW�%HKHHU�YDQ�GH�/DQGERXZJURQGHQ��¶V�*UDYHQKDJH��������

-DQVHQ��$�-���5XUDO�FRPPXQLW\�VWXGLHV�LQ�WKH�1HWKHUODQGV��$�WUHQG�UHSRUW�DQG�VHOHFWHG�

DQG�DQQRWDWHG�ELEOLRJUDSK\��:DJHQLQJHQ��������



����

-RQJ�� $�� GH�� ¶5HJLRQDDO� EHOHLG�� 0DDNEDDUKHLG� YDQ� KHW� 1RRUGHQ"·�� 1(+$�

MDDUERHN� YRRU� HFRQRPLVFKH�� EHGULMIV�� HQ� WHFKQLVFKH� JHVFKLHGHQLV� ��� ������� ����

�����

-RQJH��-��GH��¶$�-��:LFKHUV��'H�RXGH�SODWWHODQGVEHVFKDYLQJ��(HQ�VRFLRORJLVFKH�

EHZXVWZRUGLQJ�YDQ�GH�´RYHUKHULJKHLGµ·��6RFLRORJLVFKH�*LGV����������������
�����

-RQJH��-��GH��0��6FKRXWHQ�HQ�6�+��:LHUVHPD��7HUUHLQYHUNHQQLQJHQ�YRRU�GH�DJUD�

ULVFK�VRFLDOH�YRRUOLFKWLQJ�LQ�KHW�JHELHG�(SH�+HHUGH��:DJHQLQJHQ��������

-RQJH��-��GH��'H�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�LQ�KHW�JHELHG�(SH�+HHUGH��]�S���������

-RQNHU��(���'H�VRFLRORJLVFKH�YHUOHLGLQJ��6RFLRORJLH��VRFLDDO�GHPRFUDWLH�HQ�GH�ZHOYDDUWV�

VWDDW��*URQLQJHQ��������
�

.DSHOOH�:HPHOGLQJH�� (HQ� RQGHU]RHN� QDDU� HQNHOH� VRFLDDO�HFRQRPLVFKH� YUDDJVWXNNHQ��

YHUEDQG�KRXGHQGH�PHW�GH�YRRUEHUHLGLQJ�YDQ�GH�UXLOYHUNDYHOLQJ�HQ�GH�VWUHHNYHUEHWH�

ULQJ��¶V�*UDYHQKDJH��������

.DUHO��(�+��� ¶'H�WXUIVWURRLVHOLQGXVWULH·�� LQ��0�$�:��*HUGLQJ��(�+��.DUHO�HQ�

*�(��GH�9ULHV��UHG����9DQ�WXUIVWURRLVHO�WRW�DFWLHYH�NRRO��'H�RQWZLNNHOLQJ�YDQ�GH�
YHHQYHUZHUNHQGH�LQGXVWULH��=ZROOH���������������

.DUHO��(�+���¶'H�LOOXVLH�YDQ�KHW�PDDNEDUH�SODWWHODQG��6WUHHNYHUEHWHULQJ������

����·� LQ�� 3�� .RRLM� H�D�� �UHG���� 'H� DFWXDOLWHLW� YDQ� GH� DJUDULVFKH� JHVFKLHGHQLV�

�*URQLQJHQ��������������

.DUHO��(�+���¶*HUULH�$QGHOD��.QHHGEDDU�ODQGVFKDS��NQHHGEDDU�YRON��'H�KHURw�

VFKH� MDUHQ�YDQ�GH�UXLOYHUNDYHOLQJ� LQ�1HGHUODQG�>UHFHQVLH@·��7LMGVFKULIW�YRRU�

6RFLDOH�*HVFKLHGHQLV�������������������
.HXU��-�<��HQ�'�/��.HXU��7KH�GHHSO\�URRWHG��D�VWXG\�RI�D�'UHQWV�FRPPXQLW\�LQ�WKH�

1HWKHUODQGV��$VVHQ��������

.LNNHUW��+���$JUDULVFK�VRFLDOH�YRRUOLFKWLQJ��5HIHUDDW�YRRU�GH�OHGHQYHUJDGHULQJ�YDQ�GH�

1HGHUODQGVH�&KULVWHOLMNH�/DQGDUEHLGHUVERQG� RS���� HQ����DSULO� ����� WH�8WUHFKW�

�8WUHFKW��������

.LUVKQHU�� 2�� �UHG���� 7KH� %UHWWRQ� :RRGV�*$77� V\VWHP�� 5HWURVSHFW� DQG� SURVSHFW�
DIWHU�ILIW\�\HDUV��1HZ�<RUN�/RQGRQ��������

.ODYHU��/���'H�FRPSOH[H�YHUKRXGLQJ�WXVVHQ�IDPLOLH�HQ�EHGULMI� LQ�GH�ODQGERXZ��5DS�

SRUW��:DJHQLQJHQ��������

.ORRVWHU�YDQ�:LQJHUGHQ��&�0��YDQ�¶W�HQ�$�0��GH�:LW�6DXWHU��¶*HVFKLHGHQLV�

YDQ� GH� VWXGLHULFKWLQJ� KXLVKRXGZHWHQVFKDSSHQ·�� LQ�� $�&�/�� =XLGEHUJ�

�UHG����+XLVKRXGNXQGH�LQ�1HGHUODQG��7HU�QDJHGDFKWHQLV�YDQ�SURIHVVRU�GUV��&�:��
9LVVHU��:DJHQLQJHQ����������������

.RQLQJ��1���¶$JUDULVFKH�JH]LQVEHGULMYHQ�HQ�LQGXVWULHHO�NDSLWDOLVPH·��7LMGVFKULIW�

YRRU�3ROLWLHNH�(NRQRPLH�����������������



� ���

.RRLM��3���¶+HW�2OGDPEW�� �HHQ�VRFLRJUDILVFK�XQLFXP�RSQLHXZ�EHOLFKW·��

LQ�� +HW� 2OGDPEW�� GHHO� ��� 1LHXZH� YLVLHV� RS� JHVFKLHGHQLV� HQ� DFWXHOH� SUREOHPHQ�

�*URQLQJHQ�������������

.RRLM��3���0\WKHQ�YDQ�GH�JURHQH�UXLPWH��:DJHQLQJHQ��������

.RRLM��3���¶$JUDULVFKH�JHVFKLHGHQLV�LQ�GH�DFWXDOLWHLW·��LQ��3��.RRLM�H�D����UHG����
'H�DFWXDOLWHLW�YDQ�GH�DJUDULVFKH�JHVFKLHGHQLV��*URQLQJHQ�:DJHQLQJHQ���������

����

.RR\��*�$���'H�RXGH�VDPHQZRQLQJ�RS�KHW�QLHXZH�SODWWHODQG��(HQ�VWXGLH�RYHU�GH�ID�

PLOLHKXLVKRXGLQJ�LQ�GH�DJUDULVFKH�$FKWHUKRHN��$VVHQ��������

.RR\��*�$���¶(HQ�NZDUW�HHXZ�:DJHQLQJVH�VRFLRORJLH·��LQ��*HPHQJGH�EHGULMYLJ�

KHLG��(HQ�NZDUW�HHXZ�:DJHQLQJVH�VRFLRORJLH��������������:DJHQLQJHQ�������
�������

.RR\�� *�$��� ¶+HW� 1HGHUODQGVH� ERHUHQJH]LQ� DQQR� ����·�� /DQGERXZNXQGLJ�

7LMGVFKULIW�SW�������������������

.RSSHMDQ�� $�:�*��� ¶+HW� NOHLQH�ERHUHQYUDDJVWXN·�� 0DDQGEODG� YRRU� GH� ODQG�

ERXZYRRUOLFKWLQJVGLHQVW�������������������

.RSSHMDQ�� $�:�*��� ¶1RJPDDOV�� ´+HW� NOHLQH�ERHUHQYUDDJVWXNµ·�� 0DDQGEODG�
YRRU�GH�ODQGERXZYRRUOLFKWLQJVGLHQVW�����������������

.RUVWHQ�� -���6WDQGKRXGHQ�GRRU� YHUDQGHULQJHQ��'H�/LPEXUJVH�/DQG�� HQ�7XLQERXZ�

ERQG�DOV�EHKDUWLJHU�YDQ�DJUDULVFKH�EHODQJHQ��1XODQG��������

.UDMHQEULQN�� (�-��� 3%2� HQ� GH� ODQGERXZ�� 2SNRPVW� HQ� RQGHUJDQJ� YDQ� KHW�

/DQGERXZVFKDS��'RFWRUDDOVFULSWLH��*URQLQJHQ�58�*URQLQJHQ���������

.UDMHQEULQN��(�-���*HVFKLHGHQLV�YDQ�KHW�ODQGERXZVFKDS��2YHU�GH�3%2�HQ�KHW�SRO�

GHUPRGHO�LQ�GH�ODQG��HQ�WXLQERXZ������������*URQLQJHQ�'HQ�+DDJ��������
.ULHOODDUV��)�:�-���+HW�DJUDULVFK�JH]LQVEHGULMI� LQ�YHUDQGHULQJ��$IVFKHLGVUHGH�JHJHYHQ�

ELM� KHW� QHHUOHJJHQ� YDQ� KHW� DPEW� YDQ� %LM]RQGHU� +RRJOHUDDU� LQ� GH� 6RFLDDO�

(FRQRPLVFKH�9UDDJVWXNNHQ�YDQ�GH�/DQGERXZ�DDQ�GH�.DWKROLHNH�8QLYHUVLWHLW�%UD�

EDQW�RS����QRYHPEHU�������7LOEXUJ��������

.UXLMHU��*�-���¶:DJHQLQJVH�SURHYH�YDQ�HHQ�SODWWHODQGVVRFLRORJLH·��6RFLRORJLVFKH�

*LGV�������������������
.UXLMW�� -�3��� ¶'H�EHWHNHQLV�YDQ�6WHLQPHW]�YRRU�GH�VRFLRJUDILH�HQ�VRFLRORJLH·��

0HQV�HQ�0DDWVFKDSSLM������������������

.XLSHU�+]Q���*���¶6RFLRORJLH��1HGHUODQG�HQ�GH�9ULMH�8QLYHUVLWHLW·��LQ��0��YDQ�

2V�HQ�:�-��:LHULQJ��UHG����:HWHQVFKDS�HQ�UHNHQVFKDS������������(HQ�HHXZ�

ZHWHQVFKDSVEHRHIHQLQJ� HQ� ZHWHQVFKDSVEHVFKRXZLQJ� DDQ� GH� 9ULMH� 8QLYHUVLWHLW�

�.DPSHQ����������������
�

/DQG��&��RS�¶W��¶+HW�FXOWXXUSDWURRQ�DOV�DQDO\WLVFK�LQVWUXPHQW�ELM�GH�VWXGLH�YDQ�

YHUDQGHULQJVSURFHVVHQ·��6RFLRORJLVFKH�*LGV��������������������

/DQJV� 1LHXZH� ZHJHQ�� (LQGYHUVODJ� VWUHHNYHUEHWHULQJ� 7LHOHUZDDUG�:HVW� ����������

�]�S���������



����

/HQGH�]XQQHNDDQW�XLWJ��YDQ�GH�6WUHHNYHUEHWHULQJVFRPPLVVLH�/LQGH�=XLG������������

����������

/HQGHUV�� 0��� 3ODWWHODQGVYURXZHQ� LQ� HHQ� GRUSVVDPHQOHYLQJ�� (HQ� DQWURSROR�

JLVFK�RQGHU]RHN�QDDU�GH�LQYORHG�YDQ�KHW�PRGHUQLVHULQJVSURFHV�RS�KHW�OH�

YHQ�YDQ�ERHULQQHQ�YDQDI�KHW�EHJLQ�YDQ�GH�HHXZ�WRW�QX��'RFWRUDDOVFULSWLH�
98��$PVWHUGDP��������

¶/H]LQJ�YDQ�PHM��(��0HVGDJ�RYHU�$PHULND�HQ�RQGHUZLMV� DOGDDU·��+HW�1LMYHU�

KHLGVRQGHUZLMV��DIO������������������

/LHURS��$��YDQ��¶+HW�VWUHHNYHUEHWHULQJVSODQ��VSHFLDDO�PHW�EHWUHNNLQJ�WRW�JH]LQ�

HQ� SODWWHODQGVVDPHQOHYLQJ·�� /DQGERXZNXQGLJ� 7LMGVFKULIW�� 0DDQGEODG� YDQ� KHW�

.RQLQNOLMN�*HQRRWVFKDS�YRRU�/DQGERXZZHWHQVFKDS��2UJDDQ�YDQ�KHW�1HGHUODQGV�
,QVWLWXXW�YDQ�/DQGERXZNXQGLJ�,QJHQLHXUV���������������������

/LMSKDUW�� $��� 9HU]XLOLQJ�� SDFLILFDWLH� HQ� NHQWHULQJ� LQ� GH� 1HGHUODQGVH� SROLWLHN� �$P�

VWHUGDP��������

/LWHUDWXXU�EHWUHIIHQGH�GH�RQWZLNNHOLQJVJHELHGHQ�LQ�1HGHUODQG��¶V�*UDYHQKDJH��������

/RHIIHQ��*�0�-���%RHULQQHQ�HQ�WXLQGHUVYURXZHQ�XLW�1HGHUODQG��'HQ�+DDJ��������

/RXZHV��6�/���¶+HW�JRXGHQ�WLMGSHUN�YDQ�KHW�JURHQH�IURQW��KHW�ODQGERXZEHOHLG�
LQ�GH�QD�RRUORJVH�SHULRGH·�� LQ��*�$��.RR\�� -�+��GH�5X�HQ�+�-��6FKHIIHU�

�UHG����1HGHUODQG�QD�������%HVFKRXZLQJHQ�RYHU�RQWZLNNHOLQJ�HQ�EHOHLG��'HYHQ�

WHU����������������

/\FNODPD�i�1LMHKROW��*���3URHYH�YDQ�HYDOXDWLH�YDQ�GH�DJUDULVFK�VRFLDOH�YRRU�

OLFKWLQJ�LQ�1RRUG�2RVW�2YHULMVVHO��6FULSWLH��8WUHFKW��������

�

0DG\�$�7KXQJ��¶$�-��:LFKHUV��'H�RXGH�SODWWHODQGVEHVFKDYLQJ��(HQ�VRFLROR�
JLVFKH� EHZXVWZRUGLQJ� YDQ� GH� ´RYHULJKHLGµ·�� 0HQV� HQ� 0DDWVFKDSSLM� ���

��������������

0DOWKD�� '�-��� ¶+HW� NOHLQH�ERHUHQYUDDJVWXN·�� 0DDQGEODG� YRRU� GH� ODQGERXZYRRU�

OLFKWLQJVGLHQVW�����������������

0DQGHUV��+���(��'LMNKXL]HQ�HQ�-��6ZLHUVWUD��$JUDULVFK�SRVLWLHI��%LM�KHW�KRQGHUGMD�

ULJ�EHVWDDQ�YDQ�KHW�NRQLQNOLMN�QHGHUODQGV�ODQGERXZ�FRPLWp��'HQ�+DDJ��������
0DQQKHLP��.���0DQ�DQG�VRFLHW\�LQ�DQ�DJH�RI�UHFRQVWUXFWLRQ��6WXGLHV�LQ�PRGHUQ�VRFLDO�

VWUXFWXUH��/RQGHQ��������

0DQVKROW��6���'RVVLHU�RYHU�KHW�JHPHHQVFKDSSHOLMN�ODQGERXZEHOHLG��$��0HPRUDQGXP�

LQ]DNH�GH�KHUYRUPLQJ�YDQ�GH�ODQGERXZ�LQ�GH�(XURSHVH�(FRQRPLVFKH�*HPHHQVFKDS�

HWF���]�S��>%UXVVHO@�]�M����

0DULV��$���(QNHOH�DVSHFWHQ�YDQ�KHW�NOHLQH�ERHUHQYUDDJVWXN�RS�GH�]DQGJURQGHQ��$VVHQ�
�������

0DULV��$���¶+HW�NOHLQH�ERHUHQYUDDJVWXN�LQ�JURWHU�YHUEDQG·��7LMGVFKULIW�YRRU�HFR�

QRPLVFKH�HQ�VRFLDOH�JHRJUDILH��������������������

0DULV�� $�� HQ� 5�� 5LMQHYHOG�� %HGULMIVRSYROJLQJ� HQ� EHURHSVNHX]H� LQ� ODQG�� HQ� WXLQ�

ERXZ��(HQ� RQGHU]RHN�QDDU� KHW� RQGHUZLMV� HQ� GH� EHURHSVNHX]H� YDQ� GH� ERHUHQ�� HQ�



� ���

WXLQGHUV]RRQV�HQ�QDDU�GH�RSYROJLQJ�RS�GH�ODQG��HQ�WXLQERXZEHGULMYHQ�LQ�1HGHUODQG��

�¶V�*UDYHQKDJH��������

0DULV��$�� HQ�5��5LMQHYHOG��+HW�NOHLQH�ERHUHQYUDDJVWXN�RS� GH�]DQGJURQGHQ�� RQW�

ZLNNHOLQJHQ�LQ�GH�SHULRGH������������¶V�*UDYHQKDJH��������

0DULV��$��HQ�5��5LMQHYHOG��¶+HW�DDQWDO�ERHUHQ�HQ�ERHUHQ]RRQV·��LQ��$��0DULV�
HQ� 5�� 5LMQHYHOG� �UHG���� /DQGERXZ� HQ� SODWWHODQG� LQ� HHQ� VWURRPYHUVQHOOLQJ�

�+DDUOHP��������������

0DULV��$���&�'��6FKHHU�HQ�0�$�-��9LVVHU��+HW�NOHLQH�ERHUHQYUDDJVWXN�RS�GH�]DQG�

JURQGHQ�� HHQ� HFRQRPLVFK�VRFLRJUDILVFK� RQGHU]RHN� YDQ� KHW� /DQGERXZ�(FRQRPLVFK�

,QVWLWXXW��¶V�*UDYHQKDJH��������

0F1DEE��3���¶.ULWLVFKH�ELMGUDJHQ��)DUPLQJ�LQ�FXOWXUDO�FKDQJH·��0HQV�HQ�0DDW�
VFKDSSLM��������������������

0HDG��0���UHG����&XOWXUDO�3DWWHUQV�DQG�7HFKQLFDO�&KDQJH��$�0DQXDO�SUHSDUHG�E\�

WKH�:RUOG�)HGHUDWLRQ�IRU�0HQWDO�+HDOWK��]�S���������

0HHUMDUHQSODQ� YRRU� UXLOYHUNDYHOLQJ� HQ� DQGHUH� FXOWXXUWHFKQLVFKH� ZHUNHQ� LQ� 1HGHUODQG�

�8WUHFKW��������

0HOVH��-�.���¶6DPHQZHUNLQJ�WXVVFKHQ�NOHLQH�ODQGERXZEHGULMYHQ�RS�IHGHUDWLH�
YH�JURQGVODJ·��0DDQGEODG�YRRU�GH�ODQGERXZYRRUOLFKWLQJVGLHQVW�����������������

0HVVLQJ��)�$�0���'H�0LMQVOXLWLQJ�LQ�/LPEXUJ��/HLGHQ��������

0H\HU�� (��� 'H� QLHXZH� KXLVKRXGLQJ�� 9RRU� 1HGHUODQG� EHZHUNW� GRRU� 5�� /RWHULQJ�

+LOOHEUDQG��$PVWHUGDP��������

0XJJHQ��*���6WHHQZLMNVPRHU�XLW�GH�EUDQGLQJ"�(HQ�RQGHU]RHN�QDDU�DDQOHLGLQJ�YDQ�

KHW�DIVOXLWHQ�YDQ�GH�VWUHHNYHUEHWHULQJ��:DJHQLQJHQ��������

0XQWHUV��4�-��� ¶(�:��+RIVWHH�� WXVVHQ�VSHFXODWLHYH�IDQWDVLH�HQ�HPSLULVFK�UHD�
OLVPH��(HQ�WZHHJHVSUHN�PHW�SURI��GU��(�:��+RIVWHH�W�J�Y��]LMQ���H�YHUMDDU�

GDJ� HQ� ]LMQ�QDGHUHQG� DIVFKHLG� LQ�GH� HPSLULVFKH� VRFLRORJLH� HQ� VRFLRJUDILH�

DOVPHGH�GH�VRFLDOH�VWDWLVWLHN�DDQ�GH�/+�:DJHQLQJHQ·��0HQV�HQ�0DDWVFKDSSLM�

�������������������

0XQWHUV�� 4�-��� ¶(HQ� OLHIGH� GLH� QRRLW� URHVWWH�� +RIVWHH� HQ� KHW� 2OGDPEW·�� LQ��

3�&�0��+RSSHQEURXZHUV�HQ�-�+�1��(OHULH��UHG����2OGDPEW��GHHO����1LHXZH�
YLVLHV�RS�JHVFKLHGHQLV�HQ�DFWXHOH�SUREOHPHQ���*URQLQJHQ��������������

0XQWHUV�� 4�-��� ¶%RHNEHVSUHNLQJ�� 3��3ULHVWHU��'H� HFRQRPLVFKH� RQWZLNNHOLQJ�

YDQ� GH� ODQGERXZ� LQ� *URQLQJHQ� ���������·�� 7LMGVFKULIW� YRRU� VRFLDDO�

ZHWHQVFKDSSHOLMN�RQGHU]RHN�LQ�GH�ODQGERXZ�������������������

0XQWHUV�� 4�-��� ¶.ZHWVEDUH� DVSHFWHQ� YDQ� KHW� DFWRUSHUVSHFWLHI·�� 6RFLRORJLVFKH�

*LGV������������������
0XQWMHZHUII��&�$�6���+HW�GHQNHQ�HQ�GRHQ�YDQ�GH�*HUHIRUPHHUGH�%RQGHU��(HQ�RQ�

GHU]RHN�RQGHU�ERHUHQ�LQ�GH�'RNNXPPHU�:RXGHQ��:DJHQLQJHQ��������

�

1HGHUNRRUQ�� (��� ¶3URI�� 0XOGHU� YHU]HW� ]LFK� WHJHQ� YDVWJHURHVWH� LGHHsQ·��

1LHXZVEODG�YDQ�KHW�1RRUGHQ����PHL�������



����

1RRG� EUHHNW� WUDGLWLH�� +DQGOHLGLQJ� ELM� GH� JHOLMNQDPLJH� .52� XLW]HQGLQJHQ�

�����������+LOYHUVXP��������

1RRLM��$�7�-���¶%HVSUHNLQJVDUWLNHO��&XOWXXUSDWURRQ�DOV�REMHFW�YDQ�RQGHU]RHN·��

6RFLRORJLVFKH�*LGV��������������������

1RRLM�� $�7�-��� 6WUXNWXUHOH� RQWZLNNHOLQJHQ� LQ� GH� 1HGHUODQGVH� ODQGERXZ�� (HQ� EH�
VFKULMYLQJ�YDQ�GH�VLWXDWLH��HHQ�YHUNHQQLQJ�YDQ�GH�DFKWHUJURQGHQ��HHQ�HYDOXDWLH�YDQ�

KHW�EHOHLG��:DJHQLQJHQ��������

1RRLM��$�7�-��� ¶5XUDO� 6RFLRORJ\� LQ� WKH�1HWKHUODQGV·��6RFLRORJLD�1HHUODQGLFD� ��

����������������

1RRLM��$�7�-���¶+HW�EHOHJHQ�FXOWXXUSDWURRQ��&RPPHQWDDU�ELM��-��&RROHQ��'H�

ZDDUGH� YDQ� KHW� EHJULS� ´PRGHUQ� FXOWXXUSDWURRQµ� YRRU� RQGHU]RHN� QDDU�
YHUQLHXZLQJVSURFHVVHQ·��6RFLRORJLVFKH�*LGV��������������������

1RRLM��$���¶0RGHUQ�DQG�HQGRJHQRXV�GHYHORSPHQW��&LYLOLVDWLRQ�DQG�HPSRZ�

HUPHQW·��LQ��+��GH�+DDQ�HQ�1��/RQJ��UHG����,PDJHV�DQG�UHDOLWLHV�RI�UXUDO�OLIH��

:DJHQLQJHQ�SHUVSHFWLYHV�RQ�UXUDO�WUDQVIRUPDWLRQ��$VVHQ����������������

�

2YHU]LFKW�YDQ�KHW�ODQGERXZEHGULMI�LQ�1HGHUODQG��¶V�*UDYHQKDJH��������
�

3LORW�YLOODJHV�DQG�SLORW�DUHDV�LQ�WKH�1HWKHUODQGV��]�S���������

3ODWHQEXUJ��7K���.OHLQH�ERHUHQ��(HQ�YHUNHQQLQJ��+LOYHUVXP��������

¶3ODWWHODQGVYHUQLHXZLQJ�� QLHWV� QLHXZV·�� /DQGLQULFKWLQJ�� WLMGVFKULIW� YRRU� LQULFKWLQJ�

HQ�EHKHHU�YDQ�KHW�ODQGHOLMN�JHELHG�DIO��������������

3ORHJ��-�'��YDQ�GHU��2YHU�GH�EHWHNHQLV�YDQ�YHUVFKHLGHQKHLG��,QDXJXUHOH� UHGH�XLWJH�

VSURNHQ�RS����PDDUW������ELM�GH�DDQYDDUGLQJ�YDQ�KHW�DPEW�YDQ�KRRJOHUDDU�LQ�GH�
5XUDOH�6RFLRORJLH�DDQ�GH�/DQGERXZXQLYHUVLWHLW�WH�:DJHQLQJHQ���]�S��>:DJHQLQ�

JHQ@�]�M��>����@���

3ORHJ��-�'��YDQ�GHU��'H�YLUWXHOH�ERHU��$VVHQ��������

3ORPS�� &KU��� 8UN�� HHQ� VRFLRJUDILH� YDQ� HHQ� HLODQGEHYRONLQJ� �$OSKHQ� D�G� 5LMQ��

�������

3RHOMH��*�$��YDQ�����MDDU�6WLFKWLQJ�YRRU�+XLVKRXGHOLMNH�9RRUOLFKWLQJ�WHQ�3ODWWHODQGH�
�¶V�*UDYHQKDJH��������

3UDNNH��+�-���'HLQLQJ�LQ�'UHQWKH��+LVWRULVFK�VRFLRJUDILVFKH�VSHXUWRFKW�GRRU�GH�´ROGH�

/DQWVFKDSµ��$VVHQ��������

3ULHVWHU��3���/DQGERXZYRRUOLFKWLQJ�HQ�EHGULMIVRQWZLNNHOLQJ�LQ�2YHULMVVHO�HQ�GH�,-VVHO�

PHHUSROGHUV������������=ZROOH��������

3ULHVWHU�� 3��� 'H� HFRQRPLVFKH� RQWZLNNHOLQJ� YDQ� GH� ODQGERXZ� LQ� *URQLQJHQ� �����
������*URQLQJHQ��������

3ULHVWHU��3�5��� ¶3DDUGHQ� HQ� WUHNNHUV�� %RHUHQ�PHW�PDFKLQHV·�� LQ�� -�:�� 6FKRW�

H�D���UHG����7HFKQLHN�LQ�1HGHUODQG�LQ�GH�WZLQWLJVWH�HHXZ��'HHO����/DQGERXZ�HQ�

YRHGLQJ��=XWSKHQ��������������



� ���

3ULHVWHU��3�5���¶+HW�PHONYHHKRXGHULMEHGULMI��%RHUHQ�PHW�PDFKLQHV·��LQ��-�:��

6FKRW�H�D���UHG����7HFKQLHN�LQ�1HGHUODQG�LQ�GH�WZLQWLJVWH�HHXZ��'HHO����/DQG�

ERXZ�HQ�YRHGLQJ��=XWSKHQ���������������

�

5DPHLMHU��*�+���¶&XOWXXUWHFKQLVFKH�PDDWUHJHOHQ�HQ�KHW�NOHLQEHGULMI·��0DDQG�
EODG�YRRU�GH�ODQGERXZYRRUOLFKWLQJVGLHQVW�������������������

5DSSRUW�EHWUHIIHQGH�HHQ�RQGHU]RHN�QDDU�KHW�NOHLQH�ERHUHQYUDDJVWXN�LQ�GH�JHPHHQWH�(SH�

�¶V�*UDYHQKDJH��������

5DSSRUW�ELM�GH�DIVOXLWLQJ�YDQ�GH�VWUHHNYHUEHWHULQJ�%HUJH\N�H�R���(LQGKRYHQ��������

5DSSRUW�ELM�GH�DIVOXLWLQJ�YDQ�GH�VWUHHNYHUEHWHULQJ�GH�%HHU]HQ��(LQGKRYHQ��������

5DSSRUW� ELM� GH� DIVOXLWLQJ� YDQ� GH� VWUHHNYHUEHWHULQJ� 6W�� 2HGHQURGH�� 6RQ� HQ� %UHXJHO�
�(LQGKRYHQ��������

5DSSRUW�RYHU�GH�RQWZLNNHOLQJ�YDQ�GH�DJUDULVFK�VRFLDOH�YRRUOLFKWLQJ�HQ�KHW�EHJHOHLGHQG�

PDDWVFKDSSHOLMN�ZHUN�LQ�1HGHUODQG��¶V�*UDYHQKDJH��������

5DSSRUW�RYHU�GHQ�VRFLDDO�HNRQRPLVFKHQ�WRHVWDQG�GHU�NOHLQH�ERHUHQEHGULMYHQ�LQ�1HGHU�

ODQG� JHYROJG� GRRU� YRRUVWHOOHQ� WHU� YHUEHWHULQJ� YDQ� GHQ� EHVWDDQGHQ� WRHVWDQG� �¶V�

*UDYHQKDJH��������
¶5HDNWLH� RS� WHJHQDNWLH�� 5HGGH� UXLOYHUNDYHOLQJ� 'DQWXPDGHHO·�� /HHXZDUGHU�

&RXUDQW����QRYHPEHU�������

5HJW��$��GH��¶*HOG�HQ�JHYRHO��(QNHOH�RSPHUNLQJHQ�RYHU�ILQDQFLsOH�DIKDQNH�

OLMNKHGHQ�WXVVHQ�IDPLOLHOHGHQ·��6RFLRORJLVFK�7LMGVFKULIW��������������������

5HJW�� $�� GH�� *HOG� HQ� JH]LQ�� )LQDQFLsOH� HQ� HPRWLRQHOH� UHODWLHV� WXVVHQ� JH]LQVOHGHQ�

�$PVWHUGDP��������

5RHVVLQJK��+�.���,QODQGVH�WDEDN��([SDQVLH�HQ�FRQFHQWUDWLH�YDQ�HHQ�KDQGHOVJHZDV�LQ�
GH���H�HQ���H�HHXZ�LQ�1HGHUODQG��:DJHQLQJHQ��������

5RVV�� (�'��� ¶&RQWULEXWLRQV� RI� /DQG�*UDQW� (GXFDWLRQ� WR� WKH� +LVWRU\� RI� WKH�

6RFLDO�6FLHQFHV·��$JULFXOWXUDO�+LVWRU\��$�SXEOLFDWLRQ�RI�WKH�$JULFXOWXUDO�+LVWRU\�

6RFLHW\�(GLWHG�DW�WKH�8QLYHUVLW\�RI�,OOLQRLV�DIO����������������

5X��-�+��GH��/DQGERXZ�HQ�0DDWVFKDSSLM��(HQ�DQDO\VH�YDQ�HHQ�ERHUHQEHZHJLQJ�LQ�GH�

FULVLVMDUHQ��'HYHQWHU��������
¶5XLOYHUNDYHOLQJ� 'DQWXPDGHHO� JDDW� GRRU·�� 1LHXZVEODG� YDQ� 1RRUG�2RVW� )ULHV�

ODQG�����QRYHPEHU�������

5XXUOR��(HQ�HFRQRPLVFK�VRFLRJUDILVFK�RQGHU]RHN��¶V�*UDYHQKDJH��������

�

6DDO��&�'���+HW�ERHUHQJH]LQ�LQ�1HGHUODQG��$VVHQ��������

6DDO�� &�'��� 6RFLDOH� G\QDPLHN�� 6WUXFWXXUYHUDQGHULQJ� LQ� GH� SODWWHODQGVVDPHQOHYLQJ��
5HGH��*URQLQJHQ��������

6FKLMHQ��-�0���UHG����$JUDULVFKH�YRRUOLFKWLQJ��¶V�*UDYHQKDJH��������

6FKLSVWUD�� -��� ¶'H�NOHLQH�ERHU·��0DDQGEODG�YRRU�GH� ODQGERXZYRRUOLFKWLQJVGLHQVW���

����������������



����

6FKRW�� -�:��� H�D�� �UHG���� 7HFKQLHN� LQ� 1HGHUODQG� LQ� GH� WZLQWLJVWH� HHXZ�� 'HHO� ���

/DQGERXZ�HQ�YRHGLQJ��=XWSKHQ��������

6FKX\W��.��HQ�(��7DYHUQH��������:HOYDDUW�LQ�]ZDUW�ZLW��'HQ�+DDJ��������

6LOOHYLV��+�$���'H�ERHU� HQ�]LMQ�ZHUHOG��'H�ERHUHQEHYRONLQJ�YDQ�GH�1�:��9HOXZH�

VRFLDDO�W\SRORJLVFK�EHVFKRXZG��$VVHQ��������
6OLFKHU� YDQ� %DWK�� %�+��� (HQ� VDPHQOHYLQJ� RQGHU� VSDQQLQJ�� *HVFKLHGHQLV� YDQ� KHW�

SODWWHODQG�LQ�2YHULMVVHO��$VVHQ��������

6PLWV�� 0��� %RHUHQ� PHW� EHOHLG�� +RQGHUG� MDDU� .DWKROLHNH� 1HGHUODQGVH� %RHUHQ�� HQ�

7XLQGHUVERQG������������1LMPHJHQ��������

6PLWV�� 0��� (HQ� DDUGVH� JHVFKLHGHQLV�� GH� $%7%� LQ� GLHQVW� YDQ� ERHUHQ� HQ� WXLQGHUV�

�����������1LMPHJHQ��������
6QHO��(���'H�YHUWDOLQJ�YDQ�ZHWHQVFKDS��1HGHUODQGVH� VRFLRORJLH� LQ�SUDNWLMN� �8WUHFKW�

�������

6QHO�� (��� ¶6RFLRORJHQ� RS� KHW� ODQG�� 1DRRUORJVH� 1HGHUODQGVH� VRFLRORJLH� HQ�

SDUNWLMN·��$PVWHUGDPV�6RFLRORJLVFK�7LMGVFKULIW��������������������

6RPHUHQ�/LHURS�� :DW� HU� WLMGHQV� GH� VWUHHNYHUEHWHULQJ� WRW� VWDQG� NZDP� �(LQGKRYHQ�

�������
6RURNLQ��3��HQ�&�&��=LPPHUPDQ��3ULQFLSOHV�RI�UXUDO�XUEDQ�VRFLRORJ\��1HZ�<RUN�

�������

6SLHULQJV��&�-�0���-RQJH�ERHULQQHQ�RYHU�EHURHSVYHUDQGHULQJ��2SYDWWLQJHQ�YDQ�'UHQW�

VH�ERHULQQHQ�RYHU�KHW�EHURHS�HQ�EHGULMI�YDQ�GH�PDQ��'HQ�+DDJ��������

6WRUN�9DQ�GHU�.X\O��'�0�(�$�-���'H�'UHQWVH�ERHULQ��+DDU�SODDWV�LQ�GH�VDPHQOH�

YLQJ��$VVHQ���

6WUHHNRQWZLNNHOLQJ�'H�5RHUVWUHHN������������(LQGYHUVODJ��5RHUPRQG��������
6WUHHNRQWZLNNHOLQJ�/DQG�YDQ�3HSLMQ������������(LQGYHUVODJ��5RHUPRQG��������

6WUHHNRQWZLNNHOLQJ� 2XGH� 0LMQVWUHHN�5DQVGDOHUYHOG� ���������� �5RHUPRQG�

�������

6WUHHNYHUEHWHULQJ��(PSHO�2UWKHQ����MDQXDUL�����������GHFHPEHU�������2VV��������

6WUHHNYHUEHWHULQJ� $VWHQ�� 2QWZLNNHOLQJHQ� LQ� GH� SHULRGH� ���������� �(LQGKRYHQ�

�������
6WUHHNYHUEHWHULQJ� %HUJH\N� H�R�� 6DPHQYDWWLQJ� YDQ� WHFKQLVFK�HFRQRPLVFKH� JHJHYHQV�

�(LQGKRYHQ����

6WUHHNYHUEHWHULQJ�%RPPHOHUZDDUG�RRVW������������]�S��]�M����

6WUHHNYHUEHWHULQJ�%RUJHU�������$VVHQ��������

6WUHHNYHUEHWHULQJ�%RUJHU�������WXVVHQWLMGV�YHUVODJ���$VVHQ�������

6WUHHNYHUEHWHULQJ�%RUJHU�������HLQGYHUVODJ���%RUJHU��������
6WUHHNYHUEHWHULQJ�(OVOR�H�R���DIO������������

6WUHHNYHUEHWHULQJ�+DDUOH������������]�S���������

6WUHHNYHUEHWHULQJ�+RRJHYHHQ��]�S��]�M��>����@���

6WUHHNYHUEHWHULQJ�LQ�%HOWUXP����MDQXDUL����������MDQXDUL�������]�S��]�M��>����@���

6WUHHNYHUEHWHULQJ�3HL]H������������$VVHQ��������



� ���

6WUHHNYHUEHWHULQJ�6ODJKDUHQ�6FKXLQHVORRW��+HQJHOR�2��]�M��>����@���

6WUHHNYHUEHWHULQJ�7LHOHUZDDUG�ZHVW������������]�S��]�M��>����@���

6WUHHNYHUEHWHULQJ�9OHGGHU������������]�S��]�M����

6WUHHNYHUEHWHULQJ�:HWHULQJ��=ZROOH�]�M��>����@���

6WUHHNYHUEHWHULQJ��(HQ�EUXJ�QDDU�GH�PRGHUQH�ODQGERXZ��]�S���������
6WULMNHU��'���5XLPWHOLMNH�YHUVFKXLYLQJHQ�LQ�GH�(8�ODQGERXZ������������*URQLQ�

JHQ��������

6WXXUPDQ��6���9HU]XLOLQJ��NDSLWDOLVPH�HQ�SDWULDUFKDDW��$VSHFWHQ�YDQ�GH�RQWZLNNHOLQJ�

YDQ�GH�PRGHUQH�VWDDW�LQ�1HGHUODQG��1LMPHJHQ��������

6WXYHUV�� -�(��� ¶&R|SHUDWLHI� JHEUXLN� YDQ� ODQGERXZZHUNWXLJHQ� LQ� KHW� NOHLQH�

ERHUHQEHGULMI� LQ�GH�%RPPHOHUZDDUG·��0DDQGEODG� YRRU� GH� ODQGERXZYRRUOLFK�
WLQJVGLHQVW�������������������

�

7HU� LQOHLGLQJ� YDQ� KHW� VWUHHNYHUEHWHULQJVSODQ� =XLGHOLMN� :HVWHUNZDUWLHU� �*URQLQJHQ�

�������

7ROPDQ��:�+���6RFLDO�HJLQHHULQJ��$�UHFRUG�RI�WKLQJV�GRQH�E\�$PHULFDQ�LQGXVWULDOLVWV�

HPSOR\LQJ�XSZDUGV�RI�RQH�DQG�RQH�KDOI�PLOOLRQ�RI�SHRSOH��1HZ�<RUN��������
7|QQLHV�� )��� *HPHLQVFKDIW� XQG� *HVHOOVFKDIW�� $EKDQGOXQJ� GHV� &RPPXQLVPXV� XQG�

GHV�6RFLDOLVPXV�DOV�HPSLULVFKHU�&XOWXUIRUPHQ��/HLS]LJ��������

7|QQLHV�� )��� *HPHLQVFKDIW� XQG� *HVHOOVFKDIW�� *UXQGEHJULIIH� GHU� UHLQHQ� 6R]LRORJLH�

�%HUOLQ��������

7URFK� VOLQJHUERFKWHQ�XLWJDYH� YDQ� GH� 6WUHHNYHUEHWHULQJ� 'H� 6QHHNHU� 2XGYDDUW� �����

���������������������������

7XVVHQ�0DDV�HQ�:DDO��6WUHHNYHUEHWHULQJ�0DDV�HQ�:DDO�ZHVW������������]�S��]�M��
>����@���

�

8LWNRPVWHQ�YDQ�KHW�RQGHU]RHN�QDDU�GH�WRHVWDQG�YDQ�GHQ�ODQGERXZ�LQ�1HGHUODQG��,Q�

JHVWHOG�GRRU�GH�/DQGERXZFRPPLVVLH�EHQRHPG�ELM�.�%��YDQ���������'HOHQ���¶V�

*UDYHQKDJH��������

8LWNRPVWHQ� YDQ� /DQGERXZEHGULMYHQ�� 6WDWLVWLVFK� RYHU]LFKW� ���������� �¶V�
*UDYHQKDJH�]�M����
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2YHU�GH�DXWHXU�

�

�

�

�

(UZLQ�+��.DUHO� �.HUNUDGH������� VWXGHHUGH�YDQ������ WRW������JHVFKLHGHQLV�

DDQ� GH� 5LMNVXQLYHUVLWHLW� *URQLQJHQ�� 1DGLHQ� ZDV� KLM� DOV� IUHHODQFH� KLVWRULFXV�
EHWURNNHQ�ELM�YHUVFKLOOHQGH�RQGHU]RHNVSURMHFWHQ��+LM�SXEOLFHHUGH�RYHU�GLYHU�

VH�RQGHUZHUSHQ��ZDDURQGHU�(HQ�KHWH�KHUIVW�RYHU�GH�:$2�DFWLHV�YDQ�GH�YDN�

ERQGHQ�LQ�������9DQ�WXUIVWURRLVHO�WRW�DFWLHYH�NRRO��VDPHQ�PHW�DQGHUHQ��RYHU�GH�

1HGHUODQGVH�YHHQLQGXVWULH��*UHQ]HQ�LQ�'UHQWKH�RYHU�FXOWXUHOH�HQ�ODQGVFKDSSH�

OLMNH� VFKHLGVOLMQHQ� HQ� GLYHUVH� JHGHQNERHNHQ� YRRU� EHGULMYHQ� HQ� LQVWHOOLQJHQ��

%RYHQGLHQ�YHUVFKHQHQ�YDQ�]LMQ�KDQG�HHQ�JURRW�DDQWDO�DUWLNHOHQ�RYHU�UHJLRQDDO�
KLVWRULVFKH�RQGHUZHUSHQ�HQ�RYHU�GH�KLVWRULH�YDQ�JUHQVVWUHNHQ�GH�GDDUPHH�VD�

PHQKDQJHQGH�LGHQWLWHLW�YDQ�GH�EHYRONLQJ���

,Q������VWDUWWH�KLM�KHW�RQGHU]RHN�QDDU�GH�VWUHHNYHUEHWHULQJ�LQ�1HGHUODQG�GDW�

UHVXOWHHUGH� LQ� GLW� ERHN�� 0RPHQWHHO� LV� KLM� YHUERQGHQ� DDQ� KHW� 1HGHUODQGV�

$JURQRPLVFK� +LVWRULVFK� ,QVWLWXXW� HQ� EH]LJ� PHW� YHUVFKLOOHQGH� RQGHU]RHNHQ��

ZDDURQGHU�HHQ�RQGHU]RHN�QDDU�KHW� VRFLDDO�FXOWXUHHO� OHYHQ�YDQ�ERHUHQ� LQ�GH�
DIJHORSHQ�KRQGHUG�MDDU��
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+LVWRULD�$JULFXOWXUDH�

�

�

��� 'H� ODQGERXZ�HQTXrWH� YDQ� ������ 'HHO� ,�� 1RRUG�� HQ� =XLG�+ROODQG��

9UDJHQOLMVW�DOV�ELMODJH��������

��� 'H� ODQGERXZ�HQTXrWH� YDQ� ������ 'HHO� ,,�� =HHODQG�� 1RRUG�%UDEDQW��

8WUHFKW�� *HOGHUODQG� HQ� 2YHULMVVHO�� ,QWHUQDWLRQDOH� ODQGERXZKLVWRULVFKH�
ELEOLRJUDILH�RYHU�������������

��� 'H� ODQGERXZ�HQTXrWH� YDQ� ������ 'HHO� ,,,�� 'UHQWKH�� )ULHVODQG� HQ� *UR�

QLQJHQ��������

��� %HVFKULMYLQJ� GHU� ERHUGHULMHQ� RS� GH� NOHLODQGHQ� LQ� )ULHVODQG� GRRU� '�� )RQWHLQ� WH�

6DOYHUW�������������������

��� 'H� ODQGERXZNXQGLJH� JHJHYHQV� XLW� KHW� -RXUQDDO� GHU� UHL]H� YDQ� GHQ� $JHQW� YDQ�
1DWLRQDOH�(FRQRPLH�GHU�%DWDDIVFKH�5HSXEOLHN��-��*ROGEHUJ��������

��� %RXZVWRIIHQ�ELEOLRJUDILH�1HGHUODQGVH�ODQGDUEHLGHU�LQ�GH���H�HHXZ��,��������

��� %RXZVWRIIHQ� ELEOLRJUDILH� YDQ� GH� 1HGHUODQGVH� ODQGDUEHLGHU� LQ� GH� ��H� HHXZ�� ,,��

������

��� %HVFKUHHYH�6WDDW�YDQ�GH�0HLMHULMH��������GRRU�0U��&��YDQ�%UHXJHO��������

��� %HVFKULMYHQGH� OLMVW� YDQ� ODQGERXZKLVWRULVFK�EHODQJULMNH�NDDUWHQ�XLW�KHW� DUFKLHI� GHU�
*HQLH�LQ�KHW�$OJHPHHQ�5LMNVDUFKLHI�WH�
V�*UDYHQKDJH�GRRU�7�:��%LH]H���������

���� (HQ� ODQGERXZZHUNWXLJNXQGH�GLFWDDW� YDQ� GH� /DQGKXLVKRXGNXQGLJH� 6FKRRO� WH�

*URQLQJHQ��������

���� :��7LMPV��3ULM]HQ�YDQ�JUDQHQ�HQ�SHXOYUXFKWHQ�WH�$UQKHP��%UHGD��'HYHQWHU��
V�

+HUWRJHQVERVFK�HQ�.DPSHQ��������

���� +�� YDQ� =RQ�� %LEOLRJUDILH� YDQ� RS� 1HGHUODQG� EHWUHNNLQJ� KHEEHQGH� ODQGERXZ�

KLVWRULVFKH�OLWHUDWXXU�YHUVFKHQHQ�LQ�GH�MDUHQ������WRW�HQ�PHW�������������
���� :�-�� )RUPVPD�� %HNOHPUHFKW� HQ� ODQGERXZ�� +�� YDQ� =RQ�� %LEOLRJUDILH� RYHU�

EHNOHPUHFKW��������

���� -��GH�%UXLMQ��3ODNNDWHQ�YDQ�6WDG�HQ�/DQGH«������������������

���� +��YDQ�=RQ��%LEOLRJUDILH�YDQ�OLWHUDWXXU�RYHU�1HGHUODQGVH�DJUDULVFKH�JHVFKLHGHQLV��

YHUVFKHQHQ� LQ� GH� MDUHQ� ����� WRW� HQ� PHW� ������ PHW� DDQYXOOLQJ� XLW� YRRUJDDQGH�

MDUHQ��������
���� +�0�)��.ULSV�YDQ�GHU�/DDQ��3UDNWLMN�DOV�DQWZRRUG��6�/��/RXZHV�HQ�KHW�ODQG�

ERXZFULVLVEHOHLG��������

���� ,-��%RWNH��+HW�¶6FKULMI�ERHN·�YDQ�0DUWHQ�$HGVJHV��������������������
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