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&RPIRUW�!�6FKDNHOVWRSFRQWDFWHQ�PHW�DIVWDQGVEHGLHQLQJ

PLQL�:L)L�VWHNNHU�2Q�2II�&KDFRQ���6&+

3URJUDPPHHU�XZ�HOHNWULVFKH�DSSDUDWHQ�RS�HON�JHZHQVW�PRPHQW�PHW�XZ�JUDWLV�0\�&KDFRQ�DSSOLFDWLH

3URJUDPPHHU�DO�XZ�DSSDUDWHQ�HHQYRXGLJ�HQ�IOH[LEHO

��(HQYRXGLJH�LQVWDOODWLH�PHW�XZ�VPDUWSKRQH
��0XOWLIXQFWLRQHOH�SURJUDPPHULQJ�YLD�GH�0\�&KDFRQ�$SSOL
����3URJUDPPHHUEDUH�WLPHU
����$IWHOWLPHU�
����VLPXODWLH�ZLOOHNHXULJH�DDQZH]LJKHLG
��)XQFWLH��$$1���8,7
��0D[��YHUPRJHQ������:�����$
��0LQL��GLDPHWHU�[�GLHSWH������[����PP
��%HVWH�ZDDUG�YRRU�XZ�JHOG

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
6WHNNHUW\SH 6&+
%HGLHQLQJVIXQFWLHV $DQ�XLW
&RQQHFWLYLWHLW :LIL�����*+]��������E�J�Q
0RELHOH�DSS 0\�&KDFRQ

� � � � � � � � � � � � �

6HW�PHW���PLQL�VWHNNHUV�2Q�2II�����:���DIVWDQGVEHGLHQLQJ�PHW���NDQDOHQ

%HGLHQ�XZ�ODPSHQ�HQ�HOHNWULVFKH�DSSDUDWHQ�YDQXLW�XZ�]HWHO�PHW�GH�ELMJHOHYHUGH�DIVWDQGVEHGLHQLQJ�

9DQXLW�XZ�EHG�RI�]HWHO�EHGLHQW�X�GUDDGORRV�HQ�RS�DIVWDQG�DO�XZ
HOHNWULVFKH�DSSDUDWHQ�HQ�ODPSHQ�GLH�DDQJHVORWHQ�]LMQ�RS�GH]H
PLQLVFKDNHOVWRSFRQWDFWHQ�

��=HQGEHUHLN�����P
��0D[��YHUPRJHQ�������:
��)UHTXHQWLH���������0+]�E\�&KDFRQ
��$IVWDQGVEHGLHQLQJ����NDQDOHQ
��.LQGHUEHYHLOLJLQJ
��,QKRXG����VFKDNHOVWRSFRQWDFWHQ��6&+�YHUVLH�i������:�����
DIVWDQGVEHGLHQLQJ�PHW���NDQDOHQ��&5�����EDWWHULM�YDQ���9
ELMJHOHYHUG�

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
9RHGLQJVEURQ 6WRSFRQWDFW���%DWWHULM�HQ�
%DWWHULM�����7\SH &5�������9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG %LMJHOHYHUG
%HGLHQLQJVIXQFWLHV $DQ�XLW
$IVWDQGVEHGLHQLQJ�ELMJHOHYHUG -D
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&RPIRUW�!�6FKDNHOVWRSFRQWDFWHQ�PHW�DIVWDQGVEHGLHQLQJ

6HW�PHW���RQ�RII�VWHNNHUV������:���6&+����DIVWDQGVEHGLHQLQJ�PHW���NDQDOHQ

6FKDNHO�XZ�ODPSHQ�HQ�HOHNWULVFKH�DSSDUDWHQ�RS�DIVWDQG�LQ�HQ�XLW�YDQDI�HONH�SOHN�LQ�KXLV�PHW�GH�ELMJHOHYHUGH
DIVWDQGVEHGLHQLQJ�

9DQDI�HONH�SOHN�LQ�KXLV�EHGLHQW�X�DO�XZ�HOHNWULVFKH�DSSDUDWHQ
HQ�ODPSHQ�GLH�DDQJHVORWHQ�]LMQ�RS�GH]H
PLQLVFKDNHOVWRSFRQWDFWHQ�

��=HQGEHUHLN�����P
��0D[��YHUPRJHQ�������:
��)UHTXHQWLH���������0+]�E\�&KDFRQ
��$IVWDQGVEHGLHQLQJ����NDQDOHQ
��,QKRXG����VFKDNHOVWRSFRQWDFWHQ��6&+�YHUVLH�i������:�����
DIVWDQGVEHGLHQLQJ�PHW���NDQDOHQ��&5�����EDWWHULM�YDQ���9
ELMJHOHYHUG�

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
9RHGLQJVEURQ 6WRSFRQWDFW���%DWWHULM�HQ�
%DWWHULM�����7\SH &5�������9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG %LMJHOHYHUG
%HGLHQLQJVIXQFWLHV $DQ�XLW
8( �

� � � � � � � � � � � � �





FKDFRQ�FRP

�

&RPIRUW�!�9HUZDUPLQJVUHJHOLQJ

'LJLWDOH�WKHUPRVWDDW

*XQ�X]HOI�QRJ�PHHU�FRPIRUW�HQ�EHVSDDU�WHJHOLMN�JHOG�PHW�GH]H�GLJLWDOH�WKHUPRVWDDW�

0HW�GH]H�RPJHYLQJVWKHUPRVWDDW�NXQW�X�XZ�YHUZDUPLQJ
SURJUDPPHUHQ�HQ�HQHUJLH�fQ�JHOG�EHVSDUHQ�

��3URJUDPPHUHQ�SHU�XXU�HQ�SHU�GDJ�YDQ�GH�ZHHN�YRRU�HHQ
RSWLPDDO�JHEUXLN
����WHPSHUDWXXUQLYHDXV��RYHUGDJ�YRRU�DOV�X�WKXLV�EHQW�HQ�(&2
YRRU�
V�QDFKWV�RI�ELM�DIZH]LJKHLG
����SURJUDPPD
V
��0D[��YHUPRJHQ�������:
��9RRU�ELQQHQJHEUXLN
��%DWWHULM�LQGLFDWRU
��=HOIVWDQGLJH�ZHUNLQJVGXXU�ELM�QRUPDDO�JHEUXLN��PLQLPDDO��
MDDU

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
=HOIVWDQGLJH�ZHUNLQJVGXXU��QRUPDDO�JHEUXLN� ���PDDQGHQ
.OHXU :LW
9HUPRJHQ��:� �����:
%DWWHULM�LQGLFDWRU -D
$DQWDO�SURJUDPPD
V �
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%HYHLOLJLQJ�!�9LGHREHZDNLQJ�!�,3�FDPHUD
V

:LIL�ELQQHQFDPHUD�f�����[����S

0HW�GH]H�ELQQHQFDPHUD��GLH�FRPSDWLEHO�LV�PHW�*RRJOH�+RPH�HQ�$PD]RQ�$OH[D�YRRU�GH�OLHIKHEEHUV�YDQ�VSUDDNEHGLHQLQJ��NXQW
X�XZ�ZRQLQJ�HQ�XZ�GLHUEDUHQ�LQ�GH�JDWHQ�KRXGHQ�ZDDU�X�RRN�EHQW�

9DVWH�ELQQHQFDPHUD�ZDDUPHH�X�GLVFUHHW�XZ�ZRQLQJ�LQ�GH
JDWHQ�NXQW�KRXGHQ�YLD�XZ�VPDUWSKRQH���S!

��$OWLMG�HHQ�JRHG�EHHOG�GDQN]LM�KHW�QDFKW]LFKW����P�
��$XWRPDWLVFKH�RSQDPHV�ZDQQHHU�EHZHJLQJ�JHGHWHFWHHUG
ZRUGW
��3URWRFRO��ZLIL������*+]�
��*UDWLV�DSS�YRRU�L26�HQ�$QGURLG��0\�&KDFRQ
��.LMNKRHN�����b
��*HRIHQFLQJ
��7ZHHULFKWLQJVFRPPXQLFDWLH
��&RPSDWLEHO�PHW�*RRJOH�+RPH���$OH[D

.HQPHUNHQ
5HIHUHQWLH ,3&$0�),��
$DQVOXLWLQJ 'UDDGORRV
7UDQVIRUPDWRU�����7\SH �9�WUDIR
7UDQVIRUPDWRU�����%LMJHOHYHUG %LMJHOHYHUG
%HGLHQHQ�YLD�VPDUWSKRQH -D
0RELHOH�DSS 0\�&KDFRQ
&RPSDWLEHO�PHW�L26 -D��L26�����HQ�KRJHU
&RPSDWLEHO�PHW�$QGURLG -D��$QGURLG�����HQ�KRJHU
2SQDPHPHGLXP 0LFUR6'�NDDUW
2SQDPHPHGLXP��ELMJHOHYHUG� 1HH
2SQDPHFDSDFLWHLW��*%� 0D[������*%
5HVROXWLH �����[�����S
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���b�ELQQHQFDPHUD�PHW�ZLIL�f�����S

0HW�GH]H����b�ELQQHQFDPHUD�PHW�ZLIL�NXQW�X�XZ�ZRQLQJ�HQ�XZ�GLHUEDUHQ�LQ�GH�JDWHQ�KRXGHQ�ZDDU�X�RRN�EHQW�

5RWHUHQGH�ELQQHQFDPHUD�YDQ�&KDFRQ�ZDDUPHH�X�GLVFUHHW�XZ
ZRQLQJ�LQ�GH�JDWHQ�NXQW�KRXGHQ�YLD�XZ�VPDUWSKRQH

��%HGLHQHQ�YDQ�GH�PRWRU�YLD�XZ�VPDUWSKRQH
��$XWRPDWLVFKH�RSQDPHV�ZDQQHHU�EHZHJLQJ�JHGHWHFWHHUG
ZRUGW
��3URWRFRO��ZLIL������*+]�
��5RWHUHQ�RYHU����b
��6'�NDDUWVOHXI��PD[������*%�
��1DFKW]LFKW�����P�
��7ZHHULFKWLQJVFRPPXQLFDWLH

.HQPHUNHQ
5HIHUHQWLH ,3&$0�5,��
$DQVOXLWLQJ 'UDDGORRV
7UDQVIRUPDWRU�����7\SH �9�WUDIR
7UDQVIRUPDWRU�����%LMJHOHYHUG %LMJHOHYHUG
%HGLHQHQ�YLD�VPDUWSKRQH -D
0RELHOH�DSS 0\�&KDFRQ
&RPSDWLEHO�PHW�L26 -D��L26�����HQ�KRJHU
&RPSDWLEHO�PHW�$QGURLG -D��$QGURLG�����HQ�KRJHU
2SQHPHQ -D
2SQDPHPHGLXP 0LFUR6'�NDDUW
2SQDPHPHGLXP��ELMJHOHYHUG� 1HH
2SQDPHFDSDFLWHLW��*%� 0D[������*%
%HZHJLQJVGHWHFWRU -D
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5RWHUHQGH�+'�ELQQHQFDPHUD�PHW�ZLIL�f�����[����S

0HW�GH]H�YHHO]LMGLJH�ELQQHQFDPHUD��GLH�FRPSDWLEHO�LV�PHW�*RRJOH�+RPH�HQ�$PD]RQ�$OH[D�YRRU�GH�OLHIKHEEHUV�YDQ
VSUDDNEHGLHQLQJ��NXQW�X�XZ�ZRQLQJ�HQ�XZ�GLHUEDUHQ�LQ�GH�JDWHQ�KRXGHQ�ZDDU�X�RRN�EHQW�

5RWHUHQGH�ELQQHQFDPHUD�YDQ�&KDFRQ�ZDDUPHH�X�GLVFUHHW�XZ
ZRQLQJ�LQ�GH�JDWHQ�NXQW�KRXGHQ�YLD�XZ�VPDUWSKRQH

��$OWLMG�HHQ�JRHG�EHHOG�GDQN]LM�KHW�QDFKW]LFKW
��%HGLHQHQ�YDQ�GH�PRWRU�YLD�XZ�VPDUWSKRQH
��$XWRPDWLVFKH�RSQDPHV�ZDQQHHU�EHZHJLQJ�JHGHWHFWHHUG
ZRUGW
��6WUDNNH�HQ�PRGHUQH�YRUPJHYLQJ�HQ�FRPPXQLFHUHQ�YDQDI�XZ
VPDUWSKRQH

.HQPHUNHQ
5HIHUHQWLH ,3&$0�5,��
$DQVOXLWLQJ 'UDDGORRV
7UDQVIRUPDWRU�����7\SH �9�WUDIR
7UDQVIRUPDWRU�����%LMJHOHYHUG %LMJHOHYHUG
6SUDDNEHGLHQLQJ -D��YLD�$OH[D�HQ�*RRJOH�+RPH
%HGLHQHQ�YLD�VPDUWSKRQH -D
0RELHOH�DSS 0\�&KDFRQ
&RPSDWLEHO�PHW�L26 -D��L26�����HQ�KRJHU
&RPSDWLEHO�PHW�$QGURLG -D��$QGURLG�����HQ�KRJHU
2SQDPHPHGLXP 0LFUR6'�NDDUW
2SQDPHPHGLXP��ELMJHOHYHUG� 1HH
2SQDPHFDSDFLWHLW��*%� 0D[������*%
5HVROXWLH �����[�����S
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9RHGLQJVEURQ %DWWHULM�HQ�
%DWWHULM�����7\SH $ONDOLQH���9
%DWWHULM�����$DQWDO �
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��/LWKLXPEDWWHULM
��*DUDQWLH�����MDDU

.HQPHUNHQ
5HIHUHQWLH �����
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��5RRNGHWHFWLH�RS�HHQ�RSSHUYODNWH�YDQ����Pc�RI�LQ�HHQ�UXLPWH
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EXLWHQXQLWV
��%XLWHQFDPHUD�PHW�QDFKW]LFKW
��%HVFKHUPLQJVJUDDG�,3����WHJHQ�LQGULQJHQ�YDQ�YDVWH
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%DWWHULM�����7\SH &5�������9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG %LMJHOHYHUG
=HQGEHUHLN ����P
,QVWHOEDDU�YROXPH -D
$DQWDO�EHOPHORGLHgQ ��
)OLWVOLFKW -D
8( �

� � � � � � � � � � � � �

'UDDGOR]H�GHXUEHOVHW�f�]ZDUW

9HUYDQJ�]RQGHU�GDW�X�GUDGHQ�KRHIW�WH�WUHNNHQ�VQHO�XZ�GHXUEHO�PHW�GH]H�GUDDGOR]H�GHXUEHOVHW�

��(HQYRXGLJH�LQVWDOODWLH��GUDDGORRV
��.HX]H�XLW����PHORGLHgQ
��=HQGEHUHLN������P��LQ�HHQ�RSHQ�UXLPWH�
��9RRU�JHEUXLN�ELQQHQ�HQ�EXLWHQ
��)UHTXHQWLH���������0+]
��,3��
��%DWWHULMHQ�YRRU�GH�RQWYDQJHU���;$$����9�QLHW�ELMJHOHYHUG��

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
.OHXU =ZDUW
$DQVOXLWLQJ 'UDDGORRV
9RHGLQJVEURQ %DWWHULM�HQ�
%DWWHULM�����7\SH &5�������9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG %LMJHOHYHUG
,QVWHOEDDU�YROXPH -D
$DQWDO�EHOPHORGLHgQ ��
)OLWVOLFKW -D
8( �

� � � � � � � � � � � � �
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��

7RHJDQJVFRQWUROH�!�'HXUEHO�!�'UDDGOR]H�GHXUEHOOHQ

'UDDGOR]H�GHXUEHO�����EHONQRSSHQ�f�ZLW

,QVWDOOHHU�RI�YHUYDQJ�ELQQHQ�HQNHOH�PLQXWHQ�PRHLWHORRV�XZ�GHXUEHO�PHW�GH]H�GUDDGOR]H�GHXUEHOVHW�

0HW�GH]H�GUDDGOR]H�GHXUEHOVHW�LQVWDOOHHUW�RI�YHUYDQJW�X
PRHLWHORRV�XZ�GHXUEHO�PHW�WZHH�EHONQRSSHQ�ELM�WZHH
YHUVFKLOOHQGH�LQJDQJHQ�]RQGHU�GDW�X�GUDGHQ�KRHIW�WH�WUHNNHQ�

��(HQYRXGLJH�LQVWDOODWLH��GUDDGORRV
��.HX]H�XLW����PHORGLHgQ�HQ�YHUVFKLOOHQGH�YROXPHV
��=HQGEHUHLN������P
��,GHDDO�YRRU�YULMH�EHURHSHQ�RI�ZRQLQJHQ�PHW�WZHH�LQJDQJHQ
��'UDDGOR]H�WHFKQRORJLH��������0+]�IUHTXHQWLH
��%DWWHULMHQ�YRRU�GH�RQWYDQJHU���;$$����9�QLHW�ELMJHOHYHUG�

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN %LQQHQ�RI�EXLWHQ
.OHXU :LW
$DQVOXLWLQJ 'UDDGORRV
9RHGLQJVEURQ %DWWHULM�HQ�
%DWWHULM�����7\SH &5�������9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG %LMJHOHYHUG
,QVWHOEDDU�YROXPH -D
$DQWDO�EHOPHORGLHgQ ��
)OLWVOLFKW -D
8( �

� � � � � � � � � � � � �
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��

(QHUJLH�!�(QHUJLHYHUEUXLNVPHWHUV

9HUEUXLNVPHWHU�f�(FR:DWW������6&+�

%HVSDDU�HQHUJLH�HQ�JHOG�GRRU�XZ�HQHUJLHYHUEUXLN�DDQ�WH�SDVVHQ�PHW�EHKXOS�YDQ�GH]H�YHUEUXLNVPHWHU�

0HW�EHKXOS�YDQ�GH]H�(FR:DWW�PHWHU�NXQW�X�XZ
HQHUJLHYHUEUXLN�DDQSDVVHQ�

��:HHUJDYH�YDQ�KHW�YHUPRJHQ��ZDWW���KHW�YHUEUXLN��N:K���GH
VSDQQLQJ��YROW���GH�VWURRPVWHUNWH��DPSeUH��HQ�GH�NRVWHQ�PHW
JHVFKHLGHQ�WDULHYHQ�HQ�WRWDOHQ
��'XEEHO�WDULHI
��0D[��YHUPRJHQ�������:

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
9HUPRJHQ��:� �����:
8( �

� � � � � � � � � � � � �

'LJLWDOH�PXOWLPHWHU

&KHFN�GH�JHOHYHUGH�QHWVSDQQLQJ�DOYRUHQV�X�XZ�DSSDUDWXXU�DDQVOXLW�

0HW�GLW�RQPLVEDUH�DSSDUDDWMH�NXQW�X�GH�VWURRP�PHWHQ��'DQN]LM
KHW�FRPSDFWH�IRUPDDW�LV�KHW�RRN�PDNNHOLMN�PHH�WH�QHPHQ�QDDU
KHW�EXLWHQODQG�

��/FG�VFKHUP�YDQ�����LQFK��PD[LPDOH�XLWOH]LQJ�������
��3RODULWHLW��DXWRPDWLVFK�SRODULWHLWVVHOHFWLH
��:DDUGHRYHUVFKULMGLQJ��PD[LPDOH�XLWOH]LQJ�j�k
��%HGULMIVWHPSHUDWXXU����WRW����b&
��5HODWLHYH�YRFKWLJKHLG�������

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *HHO
8( �

� � � � � � � � � � � � �







FKDFRQ�FRP

��

(QHUJLH�!�7LMGVFKDNHONORNNHQ�!�'LJLWDOH�WLMGVFKDNHONORNNHQ

'LJLWDOH�WLMGVFKDNHONORN

6WHP�GH�SURJUDPPHULQJ�YDQ�XZ�HOHNWULVFKH�DSSDUDWHQ�HQ�ODPSHQ�DI�RS�XZ�EHKRHIWHQ�

0HW�GH]H�WLMGVFKDNHONORN�SURJUDPPHHUW�X�PRHLWHORRV�KHW�LQ��HQ
XLWVFKDNHOHQ�YDQ�XZ�HOHNWULVFKH�DSSDUDWHQ�HQ�ODPSHQ�

��9RRU�ELQQHQJHEUXLN
��0D[��YHUPRJHQ�������:��6SDQQLQJ������9
��$DQWDO�SURJUDPPDkV������DDQ�XLW�F\FOL�SHU�ZHHN
��7LMGVZHHUJDYH������RI����XXUVNORN
��.LQGHUEHYHLOLJLQJ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
9HUPRJHQ��:� �����:
6SDQQLQJ ����9
6WURRPVWHUNWH��$� �
9RHGLQJVEURQ 6WRSFRQWDFW
$DQWDO�SURJUDPPD
V ����DDQ�XLW
8( ��

� � � � � � � � � � � � �
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��

(QHUJLH�!�7LMGVFKDNHONORNNHQ�!�0HFKDQLVFKH�WLMGVFKDNHONORNNHQ

9LHUNDQWH�PHFKDQLVFKH�WLMGVFKDNHONORN���6&+

%HVSDDU�GRRU�KHW�LQ��HQ�XLWVFKDNHOHQ�YDQ�XZ�DSSDUDWHQ�WH�SURJUDPPHUHQ�RYHUHHQNRPVWLJ�XZ�EHKRHIWHQ�

0HW�EHKXOS�YDQ�GH]H�PHFKDQLVFK�WLMGVFKDNHONORN�VWDDQ�XZ
HOHNWULVFKH�DSSDUDWHQ�QLHW�RQQRGLJ�LQ�VWDQG�E\�HQ�ZRUGHQ�]H
DXWRPDWLVFK�XLWJHVFKDNHOG�
��(HQYRXGLJ�LQ�JHEUXLN�HQ�JHPDNNHOLMN�WH�LQVWDOOHUHQ
��'UXNSLQQHWMHV�YRRU�KHW�LQVWHOOHQ�YDQ�GH�LQVFKDNHOWLMGHQ
��0HW�GH�VFKDNHODDU�DDQ�GH�]LMNDQW�jIRUFHHUWk�X�KHW�LQVFKDNHOHQ
YDQ�GH�WLMGVFKDNHONORN
����WRW����DDQ�XLW�F\FOL�SHU�GDJ

.HQPHUNHQ
5HIHUHQWLH �����6
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
9HUPRJHQ��:� �����:
6SDQQLQJ ��������9
6WURRPVWHUNWH��$� ���$
9RHGLQJVEURQ 6WRSFRQWDFW
$DQWDO�SURJUDPPD
V ���DDQ�XLW
8( �

� � � � � � � � � � � � �

0HFKDQLVFKH�WLMGVFKDNHONORN���6&+

%HYHLOLJ�XZ�KXLV�GRRU�HHQ�DDQZH]LJKHLG�WH�VLPXOHUHQ�GRRU�RS�JHSURJUDPPHHUGH�WLMGVWLSSHQ�XZ�YHUOLFKWLQJ�LQ�HQ�XLW�WH
VFKDNHOHQ�

8�EHVSDDUW�HQHUJLH�fQ�JHOG�GRRU�XZ�DSSDUDWHQ�DXWRPDWLVFK�XLW
WH�VFKDNHOHQ�LQ�SODDWV�YDQ�]H�LQ�VWDQG�E\�WH�ODWHQ�VWDDQ�DOV�]H
QLHW�JHEUXLNW�ZRUGHQ�

��9RRU�ELQQHQJHEUXLN
��'H�LQVFKDNHOWLMGHQ�NXQQHQ�JHPDNNHOLMN�PHW�EHKXOS�YDQ�GH
GUXNSLQQHWMHV�ZRUGHQ�LQJHVWHOG
��6WDSSHQ�YDQ����PLQXWHQ
��0HW�GH�VFKDNHODDU�DDQ�GH�]LMNDQW�jIRUFHHUWk�X�KHW�LQVFKDNHOHQ
YDQ�GH�WLMGVFKDNHONORN�
����WRW����DDQ�XLW�F\FOL�SHU�GDJ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
9HUPRJHQ��:� �����:
6WURRPVWHUNWH��$� ���$
9RHGLQJVEURQ 6WRSFRQWDFW
$DQWDO�SURJUDPPD
V ���DDQ�XLW
8( �

� � � � � � � � � � � � �
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��

(QHUJLH�!�7LMGVFKDNHONORNNHQ�!�0HFKDQLVFKH�WLMGVFKDNHONORNNHQ

6HW�YDQ���PHFKDQLVFKH�WLMGVFKDNHONORNNHQ�f�6&+�VWHNNHUV

%HVSDDU�HQHUJLH�HQ�JHOG�GRRU�XZ�DSSDUDWHQ�DXWRPDWLVFK�XLW�WH�VFKDNHOHQ�LQ�SODDWV�YDQ�]H�LQ�VWDQG�E\�WH�ODWHQ�VWDDQ�DOV�]H�QLHW
JHEUXLNW�ZRUGHQ�

%HVSDDU�HQHUJLH�HQ�JHOG�PHW�GH]H�PHFKDQLVFKH
WLMGVFKDNHONORN�

��'H�LQVFKDNHOWLMGHQ�NXQQHQ�JHPDNNHOLMN�PHW�EHKXOS�YDQ�GH
GUXNSLQQHWMHV�ZRUGHQ�LQJHVWHOG�
��0HW�GH�VFKDNHODDU�DDQ�GH�]LMNDQW�jIRUFHHUWk�X�KHW�LQVFKDNHOHQ
YDQ�GH�WLMGVFKDNHONORN�
����WRW����DDQ�XLW�F\FOL�SHU�GDJ
��6WDSSHQ�YDQ����PLQXWHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
9HUPRJHQ��:� �����:
9RHGLQJVEURQ 6WRSFRQWDFW
$DQWDO�SURJUDPPD
V ���DDQ�XLW
8( �

� � � � � � � � � � � � �

:DWHUGLFKWH�WLMGVFKDNHONORN��6&+�

3URJUDPPHHU�KHW�LQ��HQ�XLWVFKDNHOHQ�YDQ�XZ�HOHNWULVFKH�EXLWHQDSSDUDWHQ�HQ��ODPSHQ�RYHUHHQNRPVWLJ�XZ�EHKRHIWHQ�

0HW�GH]H�ZDWHUGLFKWH�WLMGVFKDNHONORN�NXQW�X�GH
LQVFKDNHOSHULRGHV�YRRU�XZ�YHUVFKLOOHQGH�HOHNWULVFKH
EXLWHQDSSDUDWHQ�LQVWHOOHQ�

��9RRU�ELQQHQ��HQ�EXLWHQJHEUXLN
��%HVFKHUPLQJVJUDDG��,3��
��6SDQQLQJ������9
��'UXNSLQQHWMHV�YRRU�KHW�LQVWHOOHQ�YDQ�GH�LQVFKDNHOWLMGHQ
��0HW�GH�VFKDNHODDU�DDQ�GH�]LMNDQW�jIRUFHHUWk�X�KHW�LQVFKDNHOHQ
YDQ�GH�WLMGVFKDNHONORN
��,QVWHOVWDSSHQ�����PLQXWHQ
����WRW����DDQ�XLW�F\FOL�SHU�GDJ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
6WHNNHUW\SH 6&+
9HUPRJHQ��:� �����:
9RHGLQJVEURQ 6WRSFRQWDFW
$DQWDO�SURJUDPPD
V ���DDQ�XLW
8( �

� � � � � � � � � � � � �
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��

(QHUJLH�!�%HGUDGH�EHZHJLQJVGHWHFWRUHQ

3ODIRQGEHZHJLQJVGHWHFWRU�f����b

=RUJ�YRRU�HHQ�JRHG�YHUOLFKWH�JDQJ�DOV�X�ODQJVNRPW�

8Z�YHUOLFKWLQJ�ZRUGW�DXWRPDWLVFK�LQ��HQ�XLWJHVFKDNHOG��0HW
EHZHJLQJVGHWHFWRUHQ�NXQW�X�YHHO�HQHUJLH�EHVSDUHQ�GRRUGDW�KHW
OLFKW�QRRLW�PHHU�ODQJHU�EUDQGW�GDQ�QRGLJ�

��6SDQQLQJ������9�����+]
��9HUPRJHQ��JORHLODPS�PD[�������ZDWW�HQ�IOXRUHVFHQWLHODPS
PD[������ZDWW
��/LFKWLQWHQVLWHLWVUHJHOLQJ��LQVWHOEDDU�YDQ�GDJOLFKW�WRW�YROOHGLJH
GXLVWHUQLV
��'HWHFWLHEHUHLN��WRW���P

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
7LPHU ���VHF��WRW���PLQ�
'HWHFWLHW\SH %HZHJLQJ
'HWHFWLHKRHN ���b
/X[ ������
8( �

� � � � � � � � � � � � �

%HZHJLQJVGHWHFWRU�PHW�VFKDNHODDU

6FKDNHO�GH]H�EHZHJLQJVGHWHFWRU�QDDU�ZHQV�LQ�HQ�XLW�PHW�GH�DDQZH]LJH�VFKDNHODDU�

8�NXQW�IOLQN�EHVSDUHQ�PHW�GH]H�EHZHJLQJVGHWHFWRU�PHW
VFKDNHODDU�

��9RRU�ELQQHQJHEUXLN
��6SDQQLQJ������9�����+]
��9HUPRJHQ��JORHLODPS�PD[������ZDWW
��'HWHFWLHKRHN�����b
��'HWHFWLHEHUHLN��WRW���P
��7LMGVGXXU��LQVWHOEDDU�YDQ����VHFRQGHQ�WRW���PLQXWHQ
��/LFKWLQWHQVLWHLWVUHJHOLQJ��LQVWHOEDDU�YDQ�GDJOLFKW�WRW�YROOHGLJH
GXLVWHUQLV
��0D[��YHUPRJHQ�������:

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
7LPHU ���VHF��WRW���PLQ�
'HWHFWLHW\SH %HZHJLQJ
'HWHFWLHKRHN ���b
/X[ ������
8( �

� � � � � � � � � � � � �
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��

(QHUJLH�!�%HGUDGH�EHZHJLQJVGHWHFWRUHQ

,QERXZEHZHJLQJVGHWHFWRU

0DDN�KHW�X]HOI�JHPDNNHOLMNHU�GRRU�XZ�ODPSHQ�DXWRPDWLVFK�LQ�HQ�XLW�WH�VFKDNHOHQ�

0HW�GH]H�EHZHJLQJVGHWHFWRU�EHVSDDUW�X�QLHW�DOOHHQ��PDDU
YRHJW�X�RRN�PHHU�FRPIRUW�WRH�DDQ�XZ�OHYHQ��+LM�]RUJW�HU
QDPHOLMN�YRRU�GDW�KHW�OLFKW�DDQJDDW�DOV�X�ODQJVNRPW�HQ
YHUYROJHQV�DXWRPDWLVFK�ZHHU�XLWJDDW�

��6SDQQLQJ������9�����+]
��9HUPRJHQ��JORHLODPS�PD[�������ZDWW�HQ�IOXRUHVFHQWLHODPS
PD[������ZDWW
��/LFKWLQWHQVLWHLWVUHJHOLQJ��LQVWHOEDDU�YDQ�GDJOLFKW�WRW�YROOHGLJH
GXLVWHUQLV

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
7LPHU ���VHF��WRW���PLQ�
'HWHFWLHW\SH %HZHJLQJ
'HWHFWLHKRHN ���b
'HWHFWLHDIVWDQG ��P
%HYHVWLJLQJ ,QERXZ
/X[ ������
8( �

� � � � � � � � � � � � �

3,5�EHZHJLQJVGHWHFWRU�����b�f�ZLW

=RUJ�YRRU�HHQ�JRHG�YHUOLFKWH�JDQJ�DOV�X�ODQJVNRPW�

6FKDNHO�XZ�YHUOLFKWLQJ�DXWRPDWLVFK�LQ�HQ�XLW��0HW�GH
EHZHJLQJVGHWHFWRUHQ�NXQW�X�YHHO�HQHUJLH�EHVSDUHQ�GRRUGDW�KHW
OLFKW�QRRLW�PHHU�ODQJHU�EUDQGW�GDQ�QRGLJ�

��9HUPRJHQ��JORHLODPS�PD[�������ZDWW�HQ�IOXRUHVFHQWLHODPS
PD[������ZDWW
��/LFKWLQWHQVLWHLWVUHJHOLQJ��LQVWHOEDDU�YDQ�GDJOLFKW�WRW�YROOHGLJH
GXLVWHUQLV
��9RRU�JHEUXLN�ELQQHQ��HQ�EXLWHQVKXLV
��'HWHFWLHDIVWDQG��P���WRW����PHWHU

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN %LQQHQ�RI�EXLWHQ
.OHXU :LW
7LPHU ���VHF��WRW���PLQ�
'HWHFWLHW\SH %HZHJLQJ
'HWHFWLHKRHN ���b
/X[ ������
8( �
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(QHUJLH�!�%HGUDGH�EHZHJLQJVGHWHFWRUHQ

%HZHJLQJVGHWHFWRU�PHW�HHQ�KRHN�YDQ����b�f�ZLW

%HVSDDU�HQHUJLH�HQ�JHOG�GDQN]LM�GH]H�EHZHJLQJVGHWHFWRU�

8Z�YHUOLFKWLQJ�ZRUGW�DXWRPDWLVFK�LQ��HQ�XLWJHVFKDNHOG��0HW
EHZHJLQJVGHWHFWRUHQ�NXQW�X�YHHO�HQHUJLH�EHVSDUHQ�GRRUGDW�KHW
OLFKW�QRRLW�PHHU�ODQJHU�EUDQGW�GDQ�QRGLJ�

��6SDQQLQJ������9�����+]
��9HUPRJHQ��JORHLODPS�PD[�������ZDWW�HQ�IOXRUHVFHQWLHODPS
PD[������ZDWW
��/LFKWLQWHQVLWHLWVUHJHOLQJ��LQVWHOEDDU�YDQ�GDJOLFKW�WRW�YROOHGLJH
GXLVWHUQLV
��1DFKW]LFKW

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN %LQQHQ�RI�EXLWHQ
%HVFKHUPLQJVJUDDG ,3��
.OHXU :LW
7LPHU ���VHF��WRW���PLQ�
'HWHFWLHW\SH %HZHJLQJ
'HWHFWLHKRHN ���b
/X[ ������
8( �

� � � � � � � � � � � � �

%HZHJLQJVGHWHFWRU�PHW�HHQ�KRHN�YDQ����b�f�]ZDUW

%HVSDDU�PHW�GH]H�EHZHJLQJVGHWHFWRU�GRRU�XZ�YHUOLFKWLQJ�QLHW�ODQJHU�WH�ODWHQ�EUDQGHQ�GDQ�QRGLJ�

8�NXQW�XZ�YHUOLFKWLQJ�DXWRPDWLVFK�LQ��HQ�XLWVFKDNHOHQ��0HW
EHZHJLQJVGHWHFWRUHQ�NXQW�X�YHHO�HQHUJLH�EHVSDUHQ�GRRUGDW�KHW
OLFKW�DOOHHQ�EUDQGW�DOV�KHW�QRGLJ�LV�

��6SDQQLQJ������9�����+]
��9HUPRJHQ��JORHLODPS�PD[�������ZDWW�HQ�IOXRUHVFHQWLHODPS
PD[������ZDWW
��/LFKWLQWHQVLWHLWVUHJHOLQJ��LQVWHOEDDU�YDQ�GDJOLFKW�WRW�YROOHGLJH
GXLVWHUQLV
��1DFKW]LFKW

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN %LQQHQ�RI�EXLWHQ
.OHXU =ZDUW
7LPHU ���VHF��WRW���PLQ�
'HWHFWLHW\SH %HZHJLQJ
'HWHFWLHKRHN ���b
/X[ ������
8( �
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��

(QHUJLH�!�:HHUVWDWLRQV

'UDDGOR]H�ELQQHQWKHUPRPHWHUPHW�YRFKWLJKHLGVPHWHU

8�]LHW�LQ�ffQ�RRJRSVODJ�GH�ELQQHQWHPSHUDWXXU�

��%LQQHQWHPSHUDWXXU�WRW�RS�GH�JUDDG�QDXZNHXULJ��b&���b)�
��0HWHQ�YDQ�GH�YRFKWLJKHLGVJUDDG�ELQQHQ���������
��0HHWLQWHUYDO�YDQ�GH�WHPSHUDWXXU��RP�GH�VHFRQGH
��:DQGKRXGHU�HQ�VWHXQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
9RHGLQJVEURQ %DWWHULM�HQ�

� � � � � � � � � � � � �

'UDDGOR]H�ELQQHQWKHUPRPHWHU

'LW�NOHLQH�HQ�GLVFUHWH�ZHHUVWDWLRQ�KRXGW�X�LQ�UHDOWLPH�RS�GH�KRRJWH�YDQ�GH�WHPSHUDWXXU�HQ�YRFKWLJKHLGVJUDDG�LQ�XZ�ZRQLQJ�

��*HhQWHJUHHUGH�NORN�HQ�NDOHQGHU������RI����XXUVZHHUJDYH�
��*HhQWHJUHHUG�DODUP�PHW�VOXLPHUIXQFWLH
��%LQQHQWHPSHUDWXXU��b&���b)�
��7LPHU

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *ULMV
$DQVOXLWLQJ 'UDDGORRV
9RHGLQJVEURQ %DWWHULM�HQ�

� � � � � � � � � � � � �



FKDFRQ�FRP

��

(QHUJLH�!�:HHUVWDWLRQV

7KHUPRPHWHU�PHW�VRQGH

*HHQ�ZLQWHUNOHGLQJ�PHHU�LQ�GH�KLWWH��

8�]LHW�LQ�ffQ�RRJRSVODJ�GH�ELQQHQ��HQ�EXLWHQWHPSHUDWXXU�

��7HPSHUDWXXU�ELQQHQ��YDQ�����WRW����b&
��7HPSHUDWXXU�EXLWHQ��YDQ�����WRW����b&
��*HhQWHJUHHUG�DODUP�HQ�DODUPKHULQQHULQJ
��*HhQWHJUHHUGH�NORN������RI����XXUVZHHUJDYH�

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN %LQQHQ�RI�EXLWHQ
.OHXU =ZDUW
6FKHPHUVHQVRU -D
8( �

� � � � � � � � � � � � �

:HHUVWDWLRQ�)LUVW

'LW�NOHLQH�HQ�GLVFUHWH�ZHHUVWDWLRQ�KRXGW�X�OLYH�RS�GH�KRRJWH�YDQ�GH�WHPSHUDWXXU�HQ�YRFKWLJKHLGVJUDDG�LQ�XZ�ZRQLQJ�

'LW�ZHHUVWDWLRQ�)LUVW�LQIRUPHHUW�X�GLUHFW�RYHU�GH�WHPSHUDWXXU
HQ�YRFKWLJKHLGVJUDDG�LQ�KXLV�

����ZHHUVYHUZDFKWLQJHQ��]RQQLJ��OLFKW�EHZRONW��EHZRONW�HQ
UHJHQ
��7HPSHUDWXXU�HQ�YRFKWLJKHLGVJUDDG�ELQQHQ
��*HhQWHJUHHUG�DODUP�HQ�DODUPKHULQQHULQJ
��*HhQWHJUHHUGH�NORN������RI����XXUVZHHUJDYH�
��.DOHQGHU
��7HPSHUDWXXU�0$;���b&��0,1��b&

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
%DWWHULM�����7\SH $*��
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG %LMJHOHYHUG
7HPSHUDWXXU
8( �

� � � � � � � � � � � � �



FKDFRQ�FRP

��

(QHUJLH�!�:HHUVWDWLRQV

:HHUVWDWLRQ�PHW�GUDDGOR]H�EXLWHQVHQVRU

%OLMI�LQ�UHDOWLPH�RS�GH�KRRJWH�YDQ�GH�WHPSHUDWXXU�ELQQHQ�HQ�EXLWHQ�

'LW�EHVFKHLGHQ�HQ�VWLMOYRO�YRUPJHJHYHQ�ZHHUVWDWLRQ�WRRQW�X�GH
ZHHUVYHUZDFKWLQJ�HQ�GH�ELQQHQ��HQ�EXLWHQWHPSHUDWXUHQ�

��*HhQWHJUHHUGH�NDOHQGHU
��*HhQWHJUHHUG�DODUP
��7HPSHUDWXXU�ELQQHQ��YDQ���WRW����b&
��9RFKWLJKHLGVJUDDG�ELQQHQ��PHHWEHUHLN�YDQ����WRW����
��7HPSHUDWXXU�EXLWHQ��YDQ�����WRW����b&
��9RFKWLJKHLGVJUDDG�EXLWHQ��PHHWEHUHLN�YDQ����WRW����
����ZHHUVYHUZDFKWLQJHQ��]RQQLJ��OLFKW�EHZRONW��EHZRONW�HQ
UHJHQ
��6WDQG�YDQ�GH�PDDQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN %LQQHQ�RI�EXLWHQ
.OHXU =ZDUW
%DWWHULM�����7\SH $$$�����9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG 1LHW�ELMJHOHYHUG
%DWWHULM�����7\SH $$$�����9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG 1LHW�ELMJHOHYHUG
8( �

� � � � � � � � � � � � �

:HHUVWDWLRQ�PHW�EDURPHWHU�HQ�GUDDGOR]H�EXLWHQVHQVRU

%HVFKLN�RS�HON�JHZHQVW�PRPHQW�LQ�UHDOWLPH�RYHU�DOOH�LQIRUPDWLH�PHW�GLW�JHDYDQFHHUGH�ZHHUVWDWLRQ�

8�]LHW�LQ�UHDOWLPH�GH�ZHHUVYHUZDFKWLQJ�HQ�GH�ELQQHQ��HQ
EXLWHQWHPSHUDWXXU�

����ZHHUVYHUZDFKWLQJHQ��]RQQLJ��OLFKW�EHZRONW��EHZRONW��UHJHQ
HQ�RQZHHU
��6WDQG�YDQ�GH�PDDQ����VWDQGHQ��HQ�JHWLMGH����ZDWHUVWDQGHQ��+
�KRRJ���0��PLGGHQ���/��ODDJ��
��9RFKWLJKHLGVJUDDG�ELQQHQ��YRFKWLJ��DDQJHQDDP��GURRJ
��9RFKWLJKHLGVJUDDG���PHHWEHUHLN�YDQ����WRW����
��7HPSHUDWXXU�ELQQHQ��YDQ�����WRW����b&
��7HPSHUDWXXU�EXLWHQ��YDQ�����WRW����b&

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
%DWWHULM�����7\SH $$$�����9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG 1LHW�ELMJHOHYHUG
%DWWHULM�����7\SH $$$�����9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG 1LHW�ELMJHOHYHUG
8( �

� � � � � � � � � � � � �



FKDFRQ�FRP

��

(QHUJLH�!�:HHUVWDWLRQV

:HHUVWDWLRQ�YRRU�ELQQHQHQ�EXLWHQ

.RP�QRRLW�PHHU�YRRU�YHUUDVVLQJHQ�WH�VWDDQ�����'LW�ZHHUVWDWLRQ�EHVFKLNW�RYHU�DOOH�EHQRGLJGH�IXQFWLHV�RP�DOWLMG�WH�ZHWHQ�ZDW
YRRU�ZHHU�KHW�ZRUGW�

'LW�EHVFKHLGHQ�HQ�VWLMOYRO�RQWZRUSHQ�ZHHUVWDWLRQ�KRXGW�X�LQ
UHDOWLPH�RS�GH�KRRJWH�YDQ�WHPSHUDWXXU�ELQQHQ�HQ�EXLWHQ�

����ZHHUYHUZDFKWLQJHQ��]RQQLJ��OLFKW�EHZRONW��EHZRONW��UHJHQ�
RQZHHU��VQHHXZ�HQ�]ZDUH�VQHHXZYDO
��6WDQG�YDQ�GH�PDDQ����VWDQGHQ�
��7HPSHUDWXXU�ELQQHQ��YDQ�����WRW����b&
��9RFKWLJKHLGVJUDDG�ELQQHQ�EXLWHQ��PHHWEHUHLN�YDQ����WRW����
��7HPSHUDWXXU�EXLWHQ��YDQ�����WRW����b&
��0HHWLQWHUYDO�YDQ�GH�WHPSHUDWXXU�����VHFRQGHQ
��/XFKWGUXNJUDILHN�YDQ�GH�ODDWVWH����XUHQ�HQ�WUHQGLQGLFDWLH
��.OHXUHQVFKHUP�PHW�DFKWHUJURQGYHUOLFKWLQJ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
%DWWHULM�����7\SH $$$�����9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG 1LHW�ELMJHOHYHUG
%DWWHULM�����7\SH $$$�����9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG 1LHW�ELMJHOHYHUG
7UDQVIRUPDWRU�����$DQWDO �
7UDQVIRUPDWRU�����%LMJHOHYHUG %LMJHOHYHUG

� � � � � � � � � � � � �

'UDDGOR]H�ELQQHQ��EXLWHQWKHUPRPHWHU

=LH�LQ�ffQ�RRJRSVODJ�GH�ELQQHQ��HQ�EXLWHQWHPSHUDWXXU�

'H]H�EHVFKHLGHQ�HQ�VWLMOYRO�RQWZRUSHQ�WKHUPRPHWHU�KRXGW�X�LQ
UHDOWLPH�RS�GH�KRRJWH�YDQ�GH�WHPSHUDWXXU�ELQQHQ�HQ�EXLWHQ�

��*HhQWHJUHHUGH�NORN������RI����XXUVZHHUJDYH�
��%LQQHQWHPSHUDWXXU������b&�������b&
��%XLWHQWHPSHUDWXXU������b&�������b&
��0HHWLQWHUYDO�YDQ�GH�WHPSHUDWXXU�����VHFRQGHQ
��%XLWHQWHPSHUDWXXU�EHVFKLNEDDU�PHW�EHKXOS�YDQ�GUDDGOR]H
VHQVRU��ELMJHOHYHUG�

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN %LQQHQ�RI�EXLWHQ
.OHXU =ZDUW
8( �

� � � � � � � � � � � � �







FKDFRQ�FRP

��

(QHUJLH�!�1DFKWODPSMHV�!�1DFKWODPSMHV�PHW�EDWWHULMHQ

&DUWRRQ�QDFKWODPSMHV�$DUGEHL

(HQ�UHHNV�YDQ�&DUWRRQ�QDFKWODPSMHV�YRRU�KHW�FRPIRUW�YDQ�RQ]H�NLQGHUHQ�

'DQN]LM�GH�]DFKWH�YHUOLFKWLQJ�YDQ�RQ]H�QDFKWODPSHQ��VWHOW�X�XZ
NLQGHUHQ�
V�QDFKWV�JHUXVW�

��0HW�IRWR�HOHNWULVFKH�VHQVRU��KHW�QDFKWODPSMH�JDDW�ELM
VFKHPHULQJ�DXWRPDWLVFK�DDQ�HQ�ELM�GDJHUDDG�XLW�
��2QWZHUS�HQ�FRPSDFW
��'ULH�EHVFKLNEDUH�PRGL��$DQ���$872���8,7
��%HVFKLNEDUH�PRGHOOHQ��DDUGEHL��NRH��NXLNHQ�HQ�WHGG\EHHU

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
9RHGLQJVEURQ %DWWHULM�HQ�
%DWWHULM�����7\SH $$$�����9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG 1LHW�ELMJHOHYHUG
,QVWHOOHQ�KHOGHUKHLG -D
6FKHPHUVHQVRU -D
(QHUJLHODEHO
/LFKWNOHXUHQ :DUP�ZLW���.RXG�ZLW

� � � � � � � � � � � � �

.RH�FDUWRRQ�QDFKWODPSMHV

(HQ�UHHNV�YDQ�&DUWRRQ�QDFKWODPSMHV�YRRU�KHW�FRPIRUW�YDQ�RQ]H�NLQGHUHQ�

'DQN]LM�GH�]DFKWH�YHUOLFKWLQJ�YDQ�RQ]H�QDFKWODPSHQ��VWHOW�X�XZ
NLQGHUHQ�
V�QDFKWV�JHUXVW�

��0HW�IRWR�HOHNWULVFKH�VHQVRU��KHW�QDFKWODPSMH�JDDW�DDQ�ELM
VFKHPHULQJ�HQ�JDDW�DXWRPDWLVFK�XLW�ELM�]RQVRSJDQJ�
��2QWZHUS�HQ�FRPSDFW
��'ULH�EHVFKLNEDUH�PRGL��$DQ���$872���8,7
��%HVFKLNEDUH�PRGHOOHQ��NRH��NXLNHQ��DDUGEHL�HQ�WHGG\EHHU

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
9RHGLQJVEURQ %DWWHULM�HQ�
%DWWHULM�����7\SH $$$�����9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG 1LHW�ELMJHOHYHUG
,QVWHOOHQ�KHOGHUKHLG -D
6FKHPHUVHQVRU -D
(QHUJLHODEHO $��
/LFKWNOHXUHQ :DUP�ZLW���.RXG�ZLW

� � � � � � � � � � � � �



FKDFRQ�FRP

��

(QHUJLH�!�1DFKWODPSMHV�!�1DFKWODPSMHV�PHW�EDWWHULMHQ

.XLNHQ�FDUWRRQ�QDFKWODPSMHV

(HQ�UHHNV�YDQ�&DUWRRQ�QDFKWODPSMHV�YRRU�KHW�FRPIRUW�YDQ�RQ]H�NLQGHUHQ�

'DQN]LM�GH�]DFKWH�YHUOLFKWLQJ�YDQ�RQ]H�QDFKWODPSHQ��VWHOW�X�XZ
NLQGHUHQ�
V�QDFKWV�JHUXVW�

��0HW�IRWR�HOHNWULVFKH�VHQVRU��KHW�QDFKWODPSMH�JDDW�DDQ�ELM
VFKHPHULQJ�HQ�JDDW�DXWRPDWLVFK�XLW�ELM�]RQVRSJDQJ�
��2QWZHUS�HQ�FRPSDFW
��'ULH�EHVFKLNEDUH�PRGL��$DQ���$872���8,7
��%HVFKLNEDUH�PRGHOOHQ��NRH��NXLNHQ��DDUGEHL�HQ�WHGG\EHHU

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
9RHGLQJVEURQ %DWWHULM�HQ�
%DWWHULM�����7\SH $$$�����9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG 1LHW�ELMJHOHYHUG
,QVWHOOHQ�KHOGHUKHLG -D
6FKHPHUVHQVRU -D
(QHUJLHODEHO
/LFKWNOHXUHQ :DUP�ZLW���.RXG�ZLW

� � � � � � � � � � � � �

&DUWRRQ�EHHU�QDFKWODPSMHV

(HQ�UHHNV�YDQ�&DUWRRQ�QDFKWODPSMHV�YRRU�KHW�FRPIRUW�YDQ�RQ]H�NLQGHUHQ�

'DQN]LM�GH�]DFKWH�YHUOLFKWLQJ�YDQ�RQ]H�QDFKWODPSHQ��VWHOW�X�XZ
NLQGHUHQ�
V�QDFKWV�JHUXVW�

��0HW�IRWR�HOHNWULVFKH�VHQVRU��KHW�QDFKWODPSMH�JDDW�DDQ�ELM
VFKHPHULQJ�HQ�JDDW�DXWRPDWLVFK�XLW�ELM�]RQVRSJDQJ�
��2QWZHUS�HQ�FRPSDFW
��'ULH�EHVFKLNEDUH�PRGL��$DQ���$872���8,7
��%HVFKLNEDUH�PRGHOOHQ��NRH��NXLNHQ��DDUGEHL�HQ�WHGG\EHHU

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
9RHGLQJVEURQ %DWWHULM�HQ�
%DWWHULM�����7\SH $$$�����9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG 1LHW�ELMJHOHYHUG
,QVWHOOHQ�KHOGHUKHLG -D
6FKHPHUVHQVRU -D
(QHUJLHODEHO $��
/LFKWNOHXUHQ :DUP�ZLW���.RXG�ZLW

� � � � � � � � � � � � �



FKDFRQ�FRP

��

(QHUJLH�!�1DFKWODPSMHV�!�1DFKWODPSMHV�PHW�EDWWHULMHQ

'UDDJEDDU�QDFKWODPSMH�PHW�EHZHJLQJVGHWHFWLH

(HQ�QDFKWODPSMH�GDW�MH�HQHUJLH�EHVSDDUW�

+HW�QDFKWODPSMH�JDDW�DXWRPDWLVFK�EUDQGHQ�DOV�X�ODQJVNRPW�
ZDDUGRRU�X�HQHUJLH�EHVSDDUW�

��&RQWLQXH�$$1�IXQFWLH
��0HW�EHZHJLQJVPHOGHU
��'ULH�EHVFKLNEDUH�PRGL��$DQ���$872���8,7

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
9RHGLQJVEURQ %DWWHULM�HQ�
%DWWHULM�����7\SH $$�����9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG 1LHW�ELMJHOHYHUG
'HWHFWLHW\SH %HZHJLQJ
%HZHJLQJVGHWHFWRU -D
,QVWHOOHQ�KHOGHUKHLG -D
(QHUJLHODEHO $��
/LFKWNOHXUHQ :DUP�ZLW���.RXG�ZLW

� � � � � � � � � � � � �

9DVWH�QDFKWODPS�PHW�EHZHJLQJVGHWHFWLH

(HQ�QDFKWODPSMH�GDW�MH�HQHUJLH�EHVSDDUW�

+HW�QDFKWODPSMH�JDDW�DXWRPDWLVFK�EUDQGHQ�DOV�X�ODQJVNRPW�
ZDDUGRRU�X�HQHUJLH�EHVSDDUW�

��0HW�ZDQG��RI�SODIRQGPRQWDJH�
��0HW�EHZHJLQJVPHOGHU
��'ULH�EHVFKLNEDUH�PRGL��$DQ���$872���8,7�
��3OXJ�LQ
��/('�NOHXU��:DUP�ZLW

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
9RHGLQJVEURQ %DWWHULM�HQ�
%DWWHULM�����7\SH $$�����9
%DWWHULM�����$DQWDO �
%DWWHULM�����%LMJHOHYHUG 1LHW�ELMJHOHYHUG
'HWHFWLHW\SH %HZHJLQJ
%HZHJLQJVGHWHFWRU -D
%HYHVWLJLQJ :DQG�HQ�SODIRQG
(QHUJLHODEHO $��

� � � � � � � � � � � � �
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��

(QHUJLH�!�1DFKWODPSMHV�!�1DFKWODPSMHV�PHW�EDWWHULMHQ

5RQG�PDJQHWLVFK�OHGODPSMH

9HUOLFKW�GRQNHUH�HQ�PRHLOLMN�EHUHLNEDUH�SOHNNHQ��NHXNHQNDVWHQ��NOHHUNDVWHQ��JDUGHUREHNDVWHQ��NHOGHUWUDSSHQ��JDUDJHV�RI
ZHUNEODGHQ�

�����OHGV�����OXPHQ�
����3DQDVRQLF�$$$�EDWWHULMHQ�ELMJHOHYHUG

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
9RHGLQJVEURQ %DWWHULM�HQ�
(QHUJLHODEHO $�
8( ��

� � � � � � � � � � � � �

2YDDO�PDJQHWLVFK�OHGODPSMH

9HUOLFKW�GRQNHUH�HQ�PRHLOLMN�EHUHLNEDUH�SOHNNHQ��NHXNHQNDVWHQ��NOHHUNDVWHQ��JDUGHUREHNDVWHQ��NHOGHUWUDSSHQ��JDUDJHV�RI
ZHUNEODGHQ�

���������OHGV
�����OXPHQ��KRRIG]LMGH������OXPHQ��ERYHQ�
����3DQDVRQLF�$$$�EDWWHULMHQ�ELMJHOHYHUG

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW�URRG
9RHGLQJVEURQ %DWWHULM�HQ�
(QHUJLHODEHO $�
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

��

(QHUJLH�!�1DFKWODPSMHV�!�1DFKWODPSMHV�PHW�EDWWHULMHQ

5HFKWKRHNLJ�PDJQHWLVFK�OHGODPSMH

9HUOLFKW�GRQNHUH�HQ�PRHLOLMN�EHUHLNEDUH�SOHNNHQ��NHXNHQNDVWHQ��NOHHUNDVWHQ��JDUGHUREHNDVWHQ��NHOGHUWUDSSHQ��JDUDJHV�RI
ZHUNEODGHQ�

�����OHGV�����/XPHQ�
����$$$�EDWWHULMHQ�ELMJHOHYHUG

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
9RHGLQJVEURQ %DWWHULM�HQ�
(QHUJLHODEHO $�
8( ��

� � � � � � � � � � � � �





FKDFRQ�FRP

��

(QHUJLH�!�1DFKWODPSMHV�!�1DFKWODPSMHV�PHW�VWHNNHU

1DFKWODPSMH�PHW�VWHNNHU�f�ZLW

.OHLQ�QDFKWODPSMH�YRRU�LQ�KHW�VWRSFRQWDFW�GDW�XZ�NLQGHUHQ�HHQ�YHLOLJ�JHYRHO�JHHIW�

'LW�QDFKWODPSMH�YHUVSUHLGW�HHQ�]DFKW�OLFKW�RP�XZ�NLQGHUHQ

V�QDFKWV�JHUXVW�WH�VWHOOHQ�

��9RRU�ELQQHQJHEUXLN
��'HVLJQ�HQ�FRPSDFW
��0HW�VWHNNHU�YRRU�LQ�KHW�VWRSFRQWDFW
��/HGNOHXU��ZDUP�ZLW

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
9RHGLQJVEURQ 6WRSFRQWDFW
8( �

� � � � � � � � � � � � �

/RV�QDFKWODPSMH�PHW�VWHNNHU

3DVW�]LFK�DXWRPDWLVFK�DDQ�GH�OLFKWLQWHQVLWHLW�LQ�GH�NDPHU�DDQ�HQ�YHUVSUHLGW�HHQ�]DFKW�OLFKW�RP�XZ�NLQGHUHQ�
V�QDFKWV�JHUXVW�WH
VWHOOHQ�

'LW�QDFKWODPSMH�ZRUGW�DXWRPDWLVFK�LQ��HQ�XLWJHVFKDNHOG�RS
EDVLV�YDQ�GH�OLFKWLQWHQVLWHLW�LQ�GH�NDPHU�PHW�EHKXOS�YDQ�GH
IRWR�HOHNWULVFKH�VHQVRU�

��0HW�IRWR�HOHNWULVFKH�VHQVRU��+HW�QDFKWODPSMH�JDDW
DXWRPDWLVFK�DDQ�DOV�KHW�EHJLQW�WH�VFKHPHUHQ�HQ�ZHHU�XLW�ELM
]RQVRSJDQJ�
��'HVLJQ�HQ�FRPSDFW
��0HW�VWHNNHU�YRRU�LQ�KHW�VWRSFRQWDFW
��%HVFKLNEDUH�NOHXUHQ��RUDQMH�RI�EODXZ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
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(HQ�ILMQH�HQ�HOHJDQWH�XLWEUHLGLQJ�DDQJHSDVW�DDQ�XZ�LQWHULHXU�

./(855,-.�(1�(/(*$17

��*HDDUGH�VWHNNHU�YRRU�GH�YHLOLJKHLG��
��'DQN]LM�GH�SODWWH�VWHNNHU�YHUGZLMQW�KHW�VWRSFRQWDFW�JHPDNNHOLMN�RS
GH�PXXU��]HHU�SUDNWLVFK�RP�DFKWHU�HHQ�PHXEHOVWXN�WH�SODDWVHQ�
��8�KRHIW�XZ�YHUOHQJVQRHUHQ�QLHW�PHHU�WH�YHUVWRSSHQ�WLMGHQV�GH
OXQFK�PHW�YULHQGHQ�RI�IDPLOLH�

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %ODXZ
6WHNNHUW\SH 6&+
.DEHOW\SH +��99�)���[�����PP�
.DEHOOHQJWH ��P
3ODWWH�VWHNNHU -D
9HUPRJHQ��:� ����:
6SDQQLQJ ����9
6WURRPVWHUNWH��$� ���$
9RHGLQJVEURQ 6WRSFRQWDFW
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=ZDUWH�WH[WLHO�YHUOHQJNDEHO���PHW�]ZDUWH�SODWWH�VWHNNHU����P��6&+�

(HQ�ILMQH�HQ�HOHJDQWH�XLWEUHLGLQJ�DDQJHSDVW�DDQ�XZ�LQWHULHXU�

./(855,-.�(1�(/(*$17

��*HDDUGH�VWHNNHU�YRRU�GH�YHLOLJKHLG��
��'DQN]LM�GH�SODWWH�VWHNNHU�YHUGZLMQW�KHW�VWRSFRQWDFW
JHPDNNHOLMN�RS�GH�PXXU��]HHU�SUDNWLVFK�RP�DFKWHU�HHQ
PHXEHOVWXN�WH�SODDWVHQ�
��8�KRHIW�XZ�YHUOHQJVQRHUHQ�QLHW�PHHU�WH�YHUVWRSSHQ�WLMGHQV�GH
OXQFK�PHW�YULHQGHQ�RI�IDPLOLH�

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
6WHNNHUW\SH 6&+
.DEHOW\SH +��99�)���[�����PP�
.DEHOOHQJWH ��P
3ODWWH�VWHNNHU -D
9HUPRJHQ��:� ����:
6SDQQLQJ ����9
6WURRPVWHUNWH��$� ���$
9RHGLQJVEURQ 6WRSFRQWDFW
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(OHNWULFLWHLW�!�9HUOHQJVQRHUHQ

7H[WLHOYHUOHQJLQJVNDEHO�]ZDUW�ZLW���PHW�]ZDUWH�SODWWH�VWHNNHU����P��6&+�

(HQ�ILMQH�HQ�HOHJDQWH�XLWEUHLGLQJ�DDQJHSDVW�DDQ�XZ�LQWHULHXU�

./(855,-.�(1�(/(*$17

��*HDDUGH�VWHNNHU�YRRU�GH�YHLOLJKHLG���
��'DQN]LM�GH�SODWWH�VWHNNHU�YHUGZLMQW�KHW�VWRSFRQWDFW
JHPDNNHOLMN�RS�GH�PXXU��]HHU�SUDNWLVFK�RP�DFKWHU�HHQ
PHXEHOVWXN�WH�SODDWVHQ��
��8�KRHIW�XZ�YHUOHQJVQRHUHQ�QLHW�PHHU�WH�YHUVWRSSHQ�WLMGHQV�GH
OXQFK�PHW�YULHQGHQ�RI�IDPLOLH�

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW�]ZDUW
6WHNNHUW\SH 6&+
.DEHOW\SH +��99�)���[�����PP�
.DEHOOHQJWH ��P
3ODWWH�VWHNNHU -D
9HUPRJHQ��:� ����:
6SDQQLQJ ����9
6WURRPVWHUNWH��$� ���$
9RHGLQJVEURQ 6WRSFRQWDFW
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7H[WLHO�YHUOHQJVQRHU�URRG�ZLW���PHW�]ZDUWH�SODWWH�VWHNNHU����P��6&+�

(HQ�ILMQH�HQ�HOHJDQWH�XLWEUHLGLQJ�DDQJHSDVW�DDQ�XZ�LQWHULHXU�

./(855,-.�(1�(/(*$17

��*HDDUGH�VWHNNHU�YRRU�GH�YHLOLJKHLG��
��'DQN]LM�GH�SODWWH�VWHNNHU�YHUGZLMQW�KHW�VWRSFRQWDFW�JHPDNNHOLMN�RS
GH�PXXU��]HHU�SUDNWLVFK�RP�DFKWHU�HHQ�PHXEHOVWXN�WH�SODDWVHQ�
��8�KRHIW�XZ�YHUOHQJVQRHUHQ�QLHW�PHHU�WH�YHUVWRSSHQ�WLMGHQV�GH
OXQFK�PHW�YULHQGHQ�RI�IDPLOLH�

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW�URRG
6WHNNHUW\SH 6&+
.DEHOW\SH +��99�)���[�����PP�
.DEHOOHQJWH ��P
3ODWWH�VWHNNHU -D
9HUPRJHQ��:� ����:
6SDQQLQJ ����9
6WURRPVWHUNWH��$� ���$
9RHGLQJVEURQ 6WRSFRQWDFW
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(OHNWULFLWHLW�!�9HUOHQJVQRHUHQ

7H[WLHO�YHUOHQJNDEHO�JRXG���PHW�]ZDUWH�SODWWH�VWHNNHU����P��6&+�

(HQ�ILMQH�HQ�HOHJDQWH�XLWEUHLGLQJ�DDQJHSDVW�DDQ�XZ�LQWHULHXU�

./(855,-.�(1�(/(*$17

��*HDDUGH�VWHNNHU�YRRU�GH�YHLOLJKHLG��
��'DQN]LM�GH�SODWWH�VWHNNHU�YHUGZLMQW�KHW�VWRSFRQWDFW�JHPDNNHOLMN�RS
GH�PXXU��]HHU�SUDNWLVFK�RP�DFKWHU�HHQ�PHXEHOVWXN�WH�SODDWVHQ�
��8�KRHIW�XZ�YHUOHQJVQRHUHQ�QLHW�PHHU�WH�YHUVWRSSHQ�WLMGHQV�GH
OXQFK�PHW�YULHQGHQ�RI�IDPLOLH�

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *RXGNOHXULJ
6WHNNHUW\SH 6&+
.DEHOW\SH +��99�)���[�����PP�
.DEHOOHQJWH ��P
3ODWWH�VWHNNHU -D
9HUPRJHQ��:� ����:
6SDQQLQJ ����9
6WURRPVWHUNWH��$� ���$
9RHGLQJVEURQ 6WRSFRQWDFW
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6WULMNLM]HUVQRHU�f���P

*HHI�XZ�VWULMNLM]HU�HHQ�RSIULVEHXUW�GRRU�KHW�VQRHU�WH�YHUYDQJHQ�

0HW�RQ]H�VSHFLDOH�VWULMNLM]HUVQRHUHQ�VOXLW�X�PRHLWHORRV�XZ
VWULMNLM]HU�DDQ�

��9RRU�ELQQHQJHEUXLN
��6QRHUOHQJWH����P
��.OHXU��]ZDUW�HQ�ZLW

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *ULMV�ZLW
.DEHOW\SH +��99�)���[���PP�
.DEHOOHQJWH ��P
8( �
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(OHNWULFLWHLW�!�9HUOHQJVQRHUHQ

6WULMNLM]HUVQRHU�f���P

*HHI�XZ�VWULMNLM]HU�HHQ�WZHHGH�OHYHQ�GRRU�KHW�VQRHU�WH�YHUYDQJHQ�

0HW�RQ]H�VSHFLDOH�VWULMNLM]HUVQRHUHQ�VOXLW�X�PRHLWHORRV�XZ
VWULMNLM]HU�DDQ�

��9RRU�ELQQHQJHEUXLN
��6QRHUOHQJWH����P
��.OHXU��]ZDUW�HQ�ZLW

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *ULMV�ZLW
.DEHOW\SH +��99�)���[���PP�
.DEHOOHQJWH ��P
8( �
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,QERXZVWRSFRQWDFW�����[�86%

(fQ�ZDQGVWRSFRQWDFW�PHW���DDQVOXLWLQJHQ�RS�ffQ�HQ�GH]HOIGH�SOHN�YRRU�KHW�KHOH�JH]LQ�

0HW�GLW�LQERXZVWRSFRQWDFW�EHVFKLNW�X�RYHU�PHHUGHUH
DDQVOXLWLQJHQ�RS�ffQ�HQ�GH]HOIGH�SOHN�

��1RPLQDOH�VSDQQLQJ����������9
��$DQWDO�VWRSFRQWDFW����[����$��6&+�
��$DQWDO�86%�SRRUWHQ��86%�������86%����
��86%�W\SH��$
��86%�ODDGVSDQQLQJ����9�'&
��6WHHNNOHPPHQ�YRRU�PDVVLHYH�GUDGHQ����[�����PPc�RI���[����
PPc

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
%HVFKHUPLQJVJUDDG ,3��
.OHXU :LW
6WHNNHUW\SH 6&+
6SDQQLQJ ��������9
8( �
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6WDQGDDUGGRPLQRVWHNNHU��ZLW����[�����$

9HUGXEEHO�XZ�VWHNNHUDDQVOXLWLQJHQ�RP�DO�XZ�HOHNWULVFKH�DSSDUDWHQ�HQ�ODPSHQ�DDQ�WH�VOXLWHQ�

0HW�EHKXOS�YDQ�GH�GRPLQRVWHNNHU�NXQW�X�VWHNNHUDDQVOXLWLQJHQ
WRHYRHJHQ�ZDDU�X�GLH�QRGLJ�KHHIW�]RQGHU�GDW�X�LHWV�DDQ�XZ
EHVWDDQGH�LQVWDOODWLH�KRHIW�WH�ZLM]LJHQ��8�KRHIW�KHP�DOOHHQ
PDDU�LQ�XZ�VWRSFRQWDFW�RI�PXOWLVWHNNHUGRRV�WH�VWHNHQ�

��9RRU�ELQQHQJHEUXLN
��&RPSDWLEHOH�ODQGHQ��%HOJLg
��$DQWDO�VWHNNHUDDQVOXLWLQJHQ����[�����$
��0D[LPDDO�YHUPRJHQ�������:

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH (85
$DQWDO�VWHNNHUV �[���$
6FKDNHODDU 1HH
86% 1HH
8( ��
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6WDQGDDUGGRPLQRVWHNNHU��ZLW����[�����$

9HUGULHGXEEHO�XZ�VWHNNHUDDQVOXLWLQJHQ�RP�DO�XZ�HOHNWULVFKH�DSSDUDWHQ�HQ�ODPSHQ�DDQ�WH�VOXLWHQ�

0HW�EHKXOS�YDQ�GH�GRPLQRVWHNNHU�NXQW�X�VWHNNHUDDQVOXLWLQJHQ
WRHYRHJHQ�ZDDU�X�GLH�QRGLJ�KHHIW�]RQGHU�GDW�X�LHWV�DDQ�XZ
EHVWDDQGH�LQVWDOODWLH�KRHIW�WH�ZLM]LJHQ��8�KRHIW�KHP�DOOHHQ
PDDU�LQ�XZ�VWRSFRQWDFW�RI�PXOWLVWHNNHUGRRV�WH�VWHNHQ�

��9RRU�ELQQHQJHEUXLN
��&RPSDWLEHOH�ODQGHQ��%HOJLg
��$DQWDO�VWHNNHUDDQVOXLWLQJHQ����[�����$
��0D[LPDDO�YHUPRJHQ�������:

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH (85
$DQWDO�VWHNNHUV �[���$
6FKDNHODDU 1HH
86% 1HH
8( ��
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:LWWH�GRPLQRVWHNNHU����[����$��6&+�

9HUGXEEHO�XZ�VWHNNHUDDQVOXLWLQJHQ�RP�DO�XZ�DSSDUDWHQ�DDQ�WH�VOXLWHQ�

��0D[��YHUPRJHQ�������:
��9RRU�JHEUXLN�ELQQHQVKXLV
��$DQWDO�VWHNNHUDDQVOXLWLQJHQ����[����$
��.OHXU��ZLW

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
$DQWDO�VWHNNHUV �[��$
6FKDNHODDU 1HH
86% 1HH
8( ��
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'RPLQRVWHNNHU����[����$�DDQ�GH�]LMNDQWHQ�f�ZLW��6&+�

9HUGXEEHO�ELQQHQ�HQNHOH�VHFRQGHQ�PRHLWHORRV�XZ�VWHNNHUDDQVOXLWLQJHQ�

��9RRU�ELQQHQJHEUXLN
��%HVFKHUPLQJVJUDDG��,3��
��6SDQQLQJ������9
��$DQWDO�VWHNNHUDDQVOXLWLQJHQ����[����$

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
$DQWDO�VWHNNHUV �[��$
6FKDNHODDU 1HH
86% 1HH
8( ��
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'RPLQRVWHNNHU��ZLW����[����$��6&+�

2P�QRJ�PHHU�HOHNWULVFKH�DSSDUDWHQ�HQ�ODPSHQ�DDQ�WH�VOXLWHQ

��0D[��YHUPRJHQ�������:
��9RRU�JHEUXLN�ELQQHQVKXLV
��$DQWDO�VWHNNHUDDQVOXLWLQJHQ����[����$
��.OHXU��ZLW

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
$DQWDO�VWHNNHUV ��[����$
6FKDNHODDU 1HH
86% 1HH
8( ��
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'RPLQRVWHNNHU�f�]ZDUW��6&+�

9HUGULHGXEEHO�ELQQHQ�HQNHOH�VHFRQGHQ�PRHLWHORRV�XZ�VWHNNHUDDQVOXLWLQJHQ�

��9RRU�ELQQHQJHEUXLN
��%HVFKHUPLQJVJUDDG��,3��
��6SDQQLQJ������9
��0D[��YHUPRJHQ�������:
��$DQWDO�VWHNNHUDDQVOXLWLQJHQ����[����$

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
6WHNNHUW\SH 6&+
$DQWDO�VWHNNHUV ��[����$
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0XOWLVWHNNHUGRRV����[�����$�f�����P�f�ZLW

/DDG�PHHUGHUH�HOHNWULVFKH�DSSDUDWHQ�WHJHOLMN�RS�YLD�ffQ�VWRSFRQWDFW�

��9RRU�ELQQHQJHEUXLN
��0D[��YHUPRJHQ�������:
��$DQWDO�VWHNNHUDDQVOXLWLQJHQ����[�����$
��6SDQQLQJ������9
��6QRHUOHQJWH������P
��6QRHUW\SH��+��99�)���[������PP�

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH (85
$DQWDO�VWHNNHUV �[���$
.DEHOW\SH +��99�)���[�����PP�
.DEHOOHQJWH ���P
6FKDNHODDU 1HH
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6WHNNHUGRRV����[�����$�f�����P�f�]ZDUW

6OXLW�DO�XZ�HOHNWULVFKH�DSSDUDWHQ�DDQ�GRRU�VQHO�H[WUD�VWHNNHUDDQVOXLWLQJHQ�WRH�WH�YRHJHQ�

��9RRU�ELQQHQJHEUXLN
��$DQWDO�VWHNNHUDDQVOXLWLQJHQ����[�����$
��0D[��YHUPRJHQ�������:
��6SDQQLQJ������9
��6QRHUOHQJWH������P
��.OHXU��]ZDUW

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
6WHNNHUW\SH (85
$DQWDO�VWHNNHUV �[���$
.DEHOW\SH +��99�)���[�����PP�
.DEHOOHQJWH ���P
6FKDNHODDU 1HH
86% 1HH
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6QRHUOR]H�VWHNNHUGRRV�PHW���[����$�f�ZLW��6&+�

%ODXZ��URRG��YDQ�SYF�RI�VWRI�����NLHV�]HOI�XZ�VQRHU�ELM�GH]H�VQRHUOR]H�PXOWLVWHNNHUGRRV�

��0D[��YHUPRJHQ�������:
��9RRU�ELQQHQJHEUXLN
��&RPSDWLEHOH�ODQGHQ��6SDQMH��3RUWXJDO��1HGHUODQG��/X[HPEXUJ
��$DQWDO�VWHNNHUDDQVOXLWLQJHQ����[����$

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
$DQWDO�VWHNNHUV ��[����$
.DEHOOHQJWH �P
6FKDNHODDU 1HH
86% 1HH
8( ��
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6QRHUOR]H�VWHNNHUGRRV�PHW���[����$�f�]ZDUW��6&+�

0HW�GH]H�VQRHUOR]H�PXOWLVWHNNHUGRRV�UDNHQ�XZ�NDEHOV�QRRLW�PHHU�YHUVWULNW�

��0D[��YHUPRJHQ�������:
��9RRU�ELQQHQJHEUXLN
��&RPSDWLEHOH�ODQGHQ��6SDQMH��3RUWXJDO��1HGHUODQG��/X[HPEXUJ
��$DQWDO�VWHNNHUDDQVOXLWLQJHQ����[����$

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
6WHNNHUW\SH 6&+
$DQWDO�VWHNNHUV ��[����$
.DEHOOHQJWH �P
6FKDNHODDU 1HH
86% 1HH
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6QRHUOR]H�PXOWLVWHNNHUGRRV����[����$�f�ZLW��6&+�

'H]H�VWHNNHUGRRV�LV�JHPDNNHOLMN�WH�LQVWDOOHUHQ�HQ�HHQYRXGLJ�LQ�JHEUXLN�HQ�PDDNW�HHQ�HLQGH�DDQ�VWRUHQGH�NDEHOV�

��9RRU�ELQQHQJHEUXLN
��0D[��YHUPRJHQ�������:
��$DQWDO�VWHNNHUDDQVOXLWLQJHQ����[����$
��6SDQQLQJ������9
��=RQGHU�VQRHU

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
$DQWDO�VWHNNHUV �[��$
.DEHOOHQJWH �P
6FKDNHODDU 1HH
86% 1HH
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0XOWLVWHNNHUGRRV���[����$�f�����P�f�ZLW��6&+�

6OXLW�]RQGHU�HQLJH�PRHLWH�DO�XZ�HOHNWULVFKH�DSSDUDWHQ�HQ�ODPSHQ�DDQ�RS�ffQ�VWRSFRQWDFW�PHW�GH]H�PXOWLVWHNNHUGRRV�

��9RRU�ELQQHQJHEUXLN
��$DQWDO�VWHNNHUDDQVOXLWLQJHQ����[����$
��6QRHUOHQJWH������P
��0D[��YHUPRJHQ�������:
��6SDQQLQJ������9
��6QRHUW\SH����[�����PP�
��.OHXU��ZLW

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
$DQWDO�VWHNNHUV ��[����$
.DEHOW\SH +��99�)���[�����PP�
.DEHOOHQJWH ���P
6FKDNHODDU 1HH
86% 1HH
8( ��
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0XOWLVWHNNHUGRRV����[����$�f���P�f�ZLW��6&+�

%HVFKLN�LQ�HHQ�KDQGRPGUDDL�HQ�]RQGHU�HQLJH�PRHLWH�RYHU�H[WUD�VWHNNHUDDQVOXLWLQJHQ�

��9RRU�ELQQHQJHEUXLN
��0D[��YHUPRJHQ�������:
��$DQWDO�VWHNNHUDDQVOXLWLQJHQ����[����$
��6SDQQLQJ������9
��6QRHUOHQJWH����P
��6QRHUW\SH��+��99�)���[�����PP�

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
6WHNNHUW\SH 6&+
$DQWDO�VWHNNHUV ��[����$
.DEHOW\SH +��99�)���[�����PP�
.DEHOOHQJWH ��P
6FKDNHODDU 1HH
86% 1HH
8( ��
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��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU /LFKWJULMV
)LWWLQJ (��
0DWHULDDO 6LOLFRQH
,QKRXG .LW�PHW�(���ILWWLQJ���VLOLFRQHQ�ILWWLQJKRXGHU
8( ��

� � � � � � � � � � � � �

6LOLFRQHQ�ILWWLQJ�f�IXFKVLD

9RHJ�XZ�HLJHQ�VWLMO�WRH�DDQ�XZ�ODPS�PHW�HHQ�NOHXULJH�ILWWLQJ�

8�NXQW�KHOHPDDO�]HOI�XZ�HLJHQ�KDQJODPS�PDNHQ�

��)LWWLQJW\SH��(��
��0DWHULDDO��VLOLFRQHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 5R]H
)LWWLQJ (��
0DWHULDDO 6LOLFRQH
,QKRXG .LW�PHW�(���ILWWLQJ���VLOLFRQHQ�ILWWLQJKRXGHU
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�/DPSILWWLQJHQ

6LOLFRQHQ�ILWWLQJ�f�WXUTXRLVH

:HUN�XZ�KDQJODPS�DI�PHW�HHQ�VLOLFRQHQ�ILWWLQJ�LQ�HHQ�OHYHQGLJH�NOHXU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��)LWWLQJW\SH��(��
��0DWHULDDO��VLOLFRQHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %ODXZJURHQ
)LWWLQJ (��
0DWHULDDO 6LOLFRQH
,QKRXG .LW�PHW�(���ILWWLQJ���VLOLFRQHQ�ILWWLQJKRXGHU
8( ��

� � � � � � � � � � � � �

3RUVHOHLQHQ�ILWWLQJ�f�ZLW

0DDN�HHQ�RULJLQHOH�KDQJODPS�PHW�GH]H�VWLMOYROOH�SRUVHOHLQHQ�ILWWLQJ�LQ�YLQWDJHVWLMO�

%LQQHQ�HQNHOH�PLQXWHQ�PDDNW�X�HHQ�RS�XZ�SHUVRRQOLMNH�VWLMO
DIJHVWHPGH�KDQJODPS�GLH�SHUIHFW�LQ�XZ�LQWHULHXU�SDVW�

��)LWWLQJW\SH��(��
��0DWHULDDO��SRUVHOHLQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
)LWWLQJ (��
0DWHULDDO .HUDPLVFK

,QKRXG .LW�PHW�(���ILWWLQJ���SRUVHOHLQHQ�ILWWLQJKRXGHU��
GUDDGVWDQJ�HQ�WUHNRQWODVWHU

8( �

� � � � � � � � � � � � �
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)LWWLQJ�(���f�SRUVHOHLQ

0DDN�XZ�HLJHQ�ODPS�PHW�GH]H�VWLMOYROOH�HQ�NODVVLHNH�SRUVHOHLQHQ�ILWWLQJ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU��

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SRUVHOHLQHQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
)LWWLQJ (��
0DWHULDDO .HUDPLVFK

,QKRXG .LW�PHW�(���ILWWLQJ���SRUVHOHLQHQ�ILWWLQJKRXGHU��
GUDDGVWDQJ�HQ�WUHNRQWODVWHU

8( �

� � � � � � � � � � � � �

3RUVHOHLQHQ�ILWWLQJ�f�JULMV

(HQ�RULJLQHOH�ILWWLQJ�GLH�XZ�ODPS�KHOHPDDO�DIPDDNW�

0HW�XZ�]HOI�VDPHQJHVWHOGH�KDQJODPS�YRHJW�X�HHQ�VWLMOYRO�HQ
PRGHUQ�DFFHQW�WRH�DDQ�XZ�LQWHULHXU�

��)LWWLQJW\SH��(��
��0DWHULDDO��SRUVHOHLQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *ULMV
8( �

� � � � � � � � � � � � �
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)LWWLQJ�(���f�EHWRQ

.LHV�YRRU�HHQ�EHWRQQHQ�ILWWLQJ�YRRU�HHQ�LQGXVWULgOH�ORRN�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU��

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�EHWRQQHQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %HWRQ
)LWWLQJ (��
,QKRXG .LW�PHW�(���ILWWLQJ���EHWRQQHQ�ILWWLQJKRXGHU
8( �

� � � � � � � � � � � � �

)LWWLQJ�(���f�KRXW

.LHV�YRRU�HHQ�KRXWHQ�ILWWLQJ�YRRU�HHQ�HHQYRXGLJ�HQ�YHUILMQG�GHVLJQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU��

��)LWWLQJW\SH��(��
��0DWHULDDO��KRXW

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�KRXWHQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU +RXW
0DWHULDDO +RXW
8( �

� � � � � � � � � � � � �
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)LWWLQJ�(���f�KRXW�HQ�PHWDDO

&RPELQHHU�PDWHULDOHQ�HQ�JHHI�XZ�RSKDQJODPSHQ�HHQ�PRGHUQH�WRXFK�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ�NODDU��

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�KRXWHQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP
9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
8( �

� � � � � � � � � � � � �

)LWWLQJ�YDQ�WZHH�PDWHULDOHQ�f�KRXW���]ZDUW�PHWDDO

'H]H�ILWWLQJ�YDQ�WZHH�PDWHULDOHQ�YRHJW�HHQ�PRGHUQ�HQ�VWLMOYRO�WLQWMH�WRH�DDQ�XZ�KDQJODPSHQ�

8Z�XQLHNH������]HOI�RQWZRUSHQ�KDQJODPS�LV�ELQQHQ�HQNHOH
PLQXWHQ�NODDU�

��)LWWLQJW\SH��(��
��0DWHULDDO��KRXW���PHWDDO

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
0DWHULDDO +RXW���0HWDDO
8( �

� � � � � � � � � � � � �
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/DPSHOHPHQWHQ�!�/DPSILWWLQJHQ

)LWWLQJ�YDQ�WZHH�PDWHULDOHQ�f�KRXW���]LOYHUNOHXULJ�PHWDDO

6RPV�LV�ffQ�ODPS�JHQRHJ�RP�XZ�LQWHULHXULQULFKWLQJ�QRJ�EHWHU�WRW�]LMQ�UHFKW�WH�ODWHQ�NRPHQ�

0HW�HHQ�]HOI�RQWZRUSHQ�KDQJODPS�JHHIW�X�XZ�LQWHULHXU�GH
JHZHQVWH�ILQLVKLQJ�WRXFK�

��)LWWLQJW\SH��(��
��0DWHULDDO��WZHH�PDWHULDOHQ��KRXW�HQ�PHWDDO�

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =LOYHUNOHXULJ�PHWDDO
0DWHULDDO +RXW���0HWDDO
8( �
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0HWDOHQ�ILWWLQJ�f�NRSHUNOHXULJ

'H]H�NRSHUNOHXULJH�PHWDOHQ�ILWWLQJ�YRHJW�HHQ�VWLMOYRO�HQ�PRGHUQ�WLQWMH�WRH�DDQ�XZ�KDQJODPS�

0HW�GH]H�ILWWLQJ�PDDNW�X�HHQ�XQLHNH�KDQJODPS��8�NXQW�XZ
FUHDWLYLWHLW�GH�YULMH�ORRS�ODWHQ�RP�HHQ�ODPS�VDPHQ�WH�VWHOOHQ�GLH
DDQVOXLW�RS�XZ�SHUVRRQOLMNKHLG�

��)LWWLQJW\SH��(��
��0DWHULDDO��PHWDDO

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU .RSHUNOHXULJ
8( �

� � � � � � � � � � � � �
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/DPSHOHPHQWHQ�!�/DPSILWWLQJHQ

)LWWLQJ�(���f�PHWDDO��]ZDUW

.LHV�YRRU�HHQ�PHWDOHQ�ILWWLQJ�YRRU�HHQ�YLQWDJHORRN����

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ�NODDU��

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�PHWDOHQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
8( �

� � � � � � � � � � � � �

0HWDOHQ�ILWWLQJ�f�WLWDQLXPNOHXULJ

'H]H�WLWDQLXPNOHXULJH�PHWDOHQ�ILWWLQJ�YRHJW�HHQ�PRGHUQ�HQ�VWLMOYRO�WLQWMH�WRH�DDQ�XZ�KDQJODPS�

8�NXQW�ELQQHQ�HQNHOH�PLQXWHQ�XZ�HLJHQ�XQLHNH�ODPS�KHOHPDDO
]HOI�VDPHQVWHOOHQ�

��)LWWLQJW\SH��(��
��0DWHULDDO��PHWDDO.LW�DDQ�WH�YXOOHQ�PHW�

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 7LWDQLXPNOHXULJ
)LWWLQJ (��
0DWHULDDO 0fWDO

,QKRXG .LW�PHW�(���ILWWLQJ���PHWDOHQ�ILWWLQJKRXGHU��
GUDDGVWDQJ

8( �
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0HWDOHQ�ILWWLQJ�f�NRSHUNOHXULJ

9RHJ�HHQ�YLQWDJHORRN�WRH�DDQ�XZ�KDQJODPS�PHW�GH]H�NRSHUNOHXULJH�PHWDOHQ�ILWWLQJ�

0HW�HHQ�RULJLQHOH�KDQJODPS�GLH�YROOHGLJ�DIJHVWHPG�LV�RS�XZ
VPDDN�HQ�YRRUDO�XZ�HLJHQ�VWLMO�NULMJW�XZ�LQWHULHXU�HHQ
YLQWDJHORRN�

��)LWWLQJW\SH��(��
��0DWHULDDO��PHWDDO

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU .RSHUNOHXULJ
)LWWLQJ (��

,QKRXG .LW�PHW�(���ILWWLQJ���PHWDOHQ�ILWWLQJKRXGHU��
GUDDGVWDQJ

8( �
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0HWDOHQ�ILWWLQJ�f�WLWDQLXPNOHXULJ

9RHJ�HHQ�YOHXJMH�YLQWDJH�WRH�DDQ�XZ�KDQJODPS�PHW�GH]H�WLWDQLXPNOHXULJH�PHWDOHQ�ILWWLQJ�

8�NXQW�YHUVFKLOOHQGH�VWLMOHQ�PHQJHQ�HQ�HHQ�YOHXJMH�YLQWDJH
WRHYRHJHQ�DDQ�XZ�YROOHGLJ�]HOI�RQWZRUSHQ�KDQJODPS�

��)LWWLQJW\SH��(��
��0DWHULDDO��PHWDDO

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 7LWDQLXPNOHXULJ
)LWWLQJ (��
0DWHULDDO 0fWDO

,QKRXG .LW�PHW�(���ILWWLQJ���PHWDOHQ�ILWWLQJKRXGHU��
GUDDGVWDQJ

8( �
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0HWDOHQ�ILWWLQJ�f�NRSHUNOHXULJ

'H�DIJHURQGH�YRUP�HQ�GH�NRSHUNOHXU�YDQ�GH]H�ILWWLQJ�JHYHQ�NODVVH�HQ�VWLMO�DDQ�XZ�KDQJODPS�

8Z�VWLMOYROOH�HQ�PRGHUQH�]HOI�RQWZRUSHQ�KDQJODPS�LV�ELQQHQ
HQNHOH�PLQXWHQ�NODDU�

��)LWWLQJW\SH��(��
��0DWHULDDO��PHWDDO

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU .RSHUNOHXULJ
)LWWLQJ (��
0DWHULDDO 0fWDO

,QKRXG .LW�PHW�(���ILWWLQJ���PHWDOHQ�ILWWLQJKRXGHU��
GUDDGVWDQJ�HQ�WUHNRQWODVWHU

8( �
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0HWDOHQ�ILWWLQJ�f�WLWDQLXPNOHXULJ

'H]H�WLWDQLXPNOHXULJH�PHWDOHQ�ILWWLQJ�JHHIW�GRRU�GH�DIJHURQGH�YRUP�HHQ�VWLMOYRO�HQ�PLQLPDOLVWLVFK�WLQWMH�DDQ�XZ�KDQJODPS�

8Z�VWLMOYROOH��PRGHUQH�HQ�VREHUH�YROOHGLJ�]HOI�RQWZRUSHQ
KDQJODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ�NODDU�

��)LWWLQJW\SH��(��
��0DWHULDDO��PHWDDO

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 7LWDQLXPNOHXULJ
)LWWLQJ (��
0DWHULDDO 0fWDO

,QKRXG .LW�PHW�(���ILWWLQJ���PHWDOHQ�ILWWLQJKRXGHU��
GUDDGVWDQJ�HQ�WUHNRQWODVWHU
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/DPSHOHPHQWHQ�!�/DPSILWWLQJHQ

0HWDOHQ�ILWWLQJ�f�]LOYHUNOHXULJ

.LHV�YRRU�HHQ�YLQWDJHORRN�PHW�RQ]H�PHWDOHQ�ILWWLQJHQ�

8�PDDNW�XZ�]LWNDPHU�QRJ�JH]HOOLJHU�PHW�HHQ������]HOI
VDPHQJHVWHOGH�KDQJODPS�

��)LWWLQJW\SH��(��
��0DWHULDDO��PHWDDO

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =LOYHUNOHXULJ
)LWWLQJ (��
0DWHULDDO 0fWDO

,QKRXG .LW�PHW�(���ILWWLQJ���PHWDOHQ�ILWWLQJKRXGHU��
GUDDGVWDQJ�HQ�WUHNRQWODVWHU

8( �

� � � � � � � � � � � � �

0HWDOHQ�ILWWLQJ�f�JRXGNOHXULJ

9RHJ�GH�ILQLVKLQJ�WRXFK�WRH�DDQ�XZ�]HOI�RQWZRUSHQ�KDQJODPS�

0HW�HHQ������]HOI�RQWZRUSHQ�KDQJODPS�YRHJW�X�ZDUPWH�WRH
DDQ�XZ�LQWHULHXULQULFKWLQJ�

��)LWWLQJW\SH��(��
��0DWHULDDO��PHWDDO

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�YDQ�RQ]H�VWRIIHQ�ODPSVQRHUHQ
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP
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.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
.DEHOW\SH +��99+��)���[������PP�
.DEHOOHQJWH ��P
8( �

� � � � � � � � � � � � �

6WRIIHQ�VQRHU��]LMGH��JOLWWHUV��JULMV�f���P

%UHQJ�RS�HHQ�VXEWLHOH�PDQLHU�JODQV�LQ�XZ�OHYHQ�HQ�LQ�XZ�LQWHULHXU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ�NODDU��

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *ULMV
.DEHOW\SH +��99+��)���[������PP�
.DEHOOHQJWH ��P
8( �

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

*HYORFKWHQ�VWRIIHQ�VQRHU����P�f�]ZDUW

9RHJ�HHQ�RULJLQHHO�PDDU�VWLMOYRO�DFFHQW�WRH�DDQ�XZ�KDQJODPS�PHW�GLW�VWRIIHQ�VQRHU�PHW�VFKDNHODDU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU��

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
.DEHOW\SH +��99+��)���[������PP�
.DEHOOHQJWH ��P
8( �

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�]LOYHUNOHXULJ

/DDW�XZ�KDQJODPS�VWUDOHQ�]HOIV�DOV�KLM�QLHW�EUDQGW�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =LOYHUNOHXULJ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( �

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�]ZDUW�PHW�JOLWWHUV

'LW�]ZDUWH�VWRIIHQ�VQRHU�PHW�JOLWWHUV�LV�SHUIHFW�JHVFKLNW�RP�HHQ�FKLF�YOHXJMH�JODPRXU�WRH�WH�YRHJHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( �

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�EUXLQ�PHW�JOLWWHUV

'LW�VWLMOYROOH�EUXLQH�VWRIIHQ�VQRHU�PHW�JOLWWHUV�ELHGW�]RZHO�HHQ�VSHHOV�DOV�HHQ�PRGHUQ�DFFHQW�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %UXLQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( �

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�GRQNHUJURHQ

'LW�VWRIIHQ�VQRHU�LV�LGHDDO�YRRU�HHQ�ODPS�LQ�HHQ�MRQJHQVNDPHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *URHQ
.DEHOOHQJWH ��P
8( �

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�JHHO

,GHDDO�RP�HHQ�RULJLQHHO�DFFHQW�WRH�WH�YRHJHQ�DDQ�XZ�ODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *HHO
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�GRQNHUJULMV

*HHI�XZ�ODPS�HHQ�SHUVRRQOLMNH�WRXFK�PHW�HHQ�EHVFKHLGHQ�HQ�VWLMOYRO�VWRIIHQ�VQRHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 'RQNHUJULMV
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�PRVWHUGJHHO

*HHI�XZ�KDQJODPS�HHQ�SHUVRRQOLMNH�WRXFK�PHW�HHQ�NOHXULJ�VWRIIHQ�VQRHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 0RVWHUGJHHO
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�PDULQHEODXZ

9RHJ�HHQ�ELM]RQGHU�DFFHQW�WRH�GDW�XZ�KDQJODPS�GH�EOLNYDQJHU�LQ�XZ�LQWHULHXU�PDDNW�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %ODXZ
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�JRXGNOHXULJ

'H�SUDFKWLJH�JODQV�HQ�GH�XQLHNH�VWLMO�YDQ�GLW�JRXGNOHXULJH�VWRIIHQ�VQRHU�JHYHQ�XZ�KDQJODPS�HHQ�FKLTXH�XLWVWUDOLQJ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *RXGNOHXULJ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�EUXLQ

9RHJ�HHQ�RULJLQHHO�DFFHQW�WRH�DDQ�XZ�RXGH�OXFKWHUV�GRRU�HHQ�PRGHUQ�VWRIIHQ�VQRHU�WRH�WH�YRHJHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %UXLQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�SDDUV

9HUYDQJ�XZ�VDDLH�RXGH�VQRHUHQ�GRRU�GLW�SDDUVH�VWRIIHQ�VQRHU�GDW�XZ�LQWHULHXU�]DO�GRHQ�RSOHYHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 3DDUV
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�EODXZ

0DDN�YDQ�XZ�RXGH�ODPS�HHQ�GHVLJQODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %ODXZ
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�WXUTXRLVH

9RHJ�HHQ�NOHXULJ�DFFHQW�WRH�DDQ�XZ�]HOI�RQWZRUSHQ�KDQJODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 7XUTXRLVH
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�EDE\EODXZ

'LW�PRGHUQH�HQ�VWLMOYROOH�EDE\EODXZH�VWRIIHQ�VQRHU�JHHIW�DDQ�XZ�KDQJODPS�GDW�NOHLQH�H[WUDDWMH�GDW�QRJ�RQWEUDN�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %ODXZ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�EDE\UR]H

'LW�VWRIIHQ�VQRHU�LV�LGHDDO�YRRU�HHQ�ODPS�LQ�HHQ�PHLVMHVNDPHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 5R]H
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�IXFKVLD

2QWZHUS�HQ�PDDN�XZ�HLJHQ�KDQJODPS�PHW�HHQ�IXFKVLDNOHXULJ�VWRIIHQ�VQRHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU )XFKVLD
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�ERUGHDX[URRG

'LW�WUHQG\�HQ�VSHFLDDO�YRRU�OLFKWSURMHFWHQ�RQWZRUSHQ�JHNOHXUGH�VWRIIHQ�VQRHU�YRHJW�ZDUPWH�WRH�DDQ�XZ�LQWHULHXU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %RUGHDX[URRG
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�RUDQMH

*HHI�XZ�ODPSHQ�HHQ�SHUVRRQOLMNH�WRXFK�PHW�HHQ�VWRIIHQ�VQRHU�YDQ�RUDQMH�]LMGH�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 2UDQMH
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�OLPRHQJURHQ

'LW�OLPRHQJURHQH�VWRIIHQ�VQRHU�LV�SHUIHFW�YRRU�HHQ�VWLMOYRO�HQ�FUHDWLHI�DFFHQW�LQ�KXLV�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *URHQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�JURHQ

9RHJ�HHQ�GHFRUDWLHI�DFFHQW�WRH�DDQ�XZ�KDQJODPS�PHW�GLW�VWRIIHQ�VQRHU�YDQ�JURHQH�]LMGH�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *URHQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�ZLW���URRG

.LHV�YRRU�HHQ�WZHHNOHXULJ�VWRIIHQ�VQRHU�YRRU�HHQ�QRJ�RULJLQHOHUH�KDQJODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 5RRG
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�ZLW���]ZDUW

+HW�WZHHNOHXULJH�]ZDUW�ZLWWH�VQRHU�SDVW�SHUIHFW�LQ�HON�LQWHULHXU�HQ�YRHJW�HHQ�RULJLQHHO�DFFHQW�WRH�DDQ�XZ�KDQJODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�IOXRUJHHO

0DDN�HHQ�KDQJODPS�GLH�DQGHUV�LV�GDQ�DOOH�DQGHUH�GRRU�HHQ�IOXRUJHHO�VWRIIHQ�VQRHU�WRH�YRHJHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU )OXRUJHHO
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�IOXRUJURHQ

0DDN�HHQ�RULJLQHOH�KDQJODPS�GRRU�HHQ�IOXRUJURHQ�VWRIIHQ�VQRHU�WRH�YRHJHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU )OXRUJURHQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�IOXRURUDQMH

0DDN�HHQ�LQ�KHW�RRJ�VSULQJHQGH�KDQJODPS�GRRU�HHQ�IOXRURUDQMH�VWRIIHQ�VQRHU�WRH�YRHJHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU )OXRURUDQMH
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�IOXRUUR]H

'LW�NOHLQH�IOXRUUR]H�WLQWMH�DDQ�XZ�KDQJODPS�]DO�XZ�KHOH�LQWHULHXU�GRHQ�RSOHYHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU )OXRUUR]H
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�OLOD

'LW�VWRIIHQ�VQRHU�LV�LGHDDO�YRRU�HHQ�ODPS�LQ�HHQ�VODDSNDPHU�RI�HHQ�JH]HOOLJH�]LWNDPHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU /LOD
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�NRSHUNOHXU�PHW�JOLWWHUV

0HW�GLW�NRSHUNOHXULJH�VWRIIHQ�VQRHU�PHW�JOLWWHUV�ZRUGW�XZ�KDQJODPS�QRJ�DXWKHQWLHNHU�HQ�RULJLQHOHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

6WRIIHQ�VQRHU��]LJ]DJPRWLHI��JHHO�HQ�ZLW�f���P

'LW�PRRLH�VWRIIHQ�ODPSHQVQRHU�LQ�JHHO�HQ�ZLW�SDVW�SHUIHFW�LQ�XZ�LQWHULHXU��+HW�YRHJW�HHQ�VXEWLHO�YOHXJMH�NOHXU�WRH�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ�NODDU��

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *HHO
.DEHOW\SH +��99+��)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�PHW�]LJ]DJPRWLHI�f���P�f�]ZDUW���ZLW

'RRU�GH�NODVVLHNH��PDDU�RULJLQHOH�WZHH�NOHXUHQ�YDQ�GLW�VWRIIHQ�VQRHU�NRPHQ�XZ�KDQJODPS�fQ�XZ�LQWHULHXULQULFKWLQJ�QRJ�PHHU
WRW�KXQ�UHFKW�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�PHW�]LJ]DJPRWLHI�f���P�f�IXFKVLD���ZLW

*HHI�XZ�KDQJODPS�HHQ�RSIULVEHXUW�GRRU�HHQ�VQRHU�LQ�HHQ�QLHXZH�NOHXU�WRH�WH�YRHJHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU )XFKVLD
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�PHW�]LJ]DJPRWLHI�f���P�f�JURHQ���ZLW

2Q]H�JHNOHXUGH�VWRIIHQ�VQRHUHQ�YRRU�ODPSHQ�HQ�OXFKWHUV�YRHJHQ�HHQ�RULJLQHHO�HQ�PRGHUQ�DFFHQW�WRH�DDQ�XZ�LQWHULHXU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *URHQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�PHW�]LJ]DJPRWLHI�f���P�f�OLOD���ZLW

'LW�WZHHNOHXULJH�VWRIIHQ�VQRHU�LQ�]DFKWH�HQ�GHOLFDWH�WLQWHQ�LV�SHUIHFW�JHVFKLNW�YRRU�HHQ�KDQJODPS�LQ�HHQ�PHLVMHVNDPHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU /LOD
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�PHW�]LJ]DJPRWLHI�f���P�f�WXUTXRLVH���ZLW

'LW�WZHHNOHXULJH�WXUTXRLVH�ZLWWH�VQRHU�LV�LGHDDO�YRRU�OLFKWSURMHFWHQ�]RDOV�XZ�]HOI�RQWZRUSHQ�KDQJODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 7XUTXRLVH
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�PHW�]LJ]DJPRWLHI�f���P�f�EODXZ���ZLW

'LW�VWRIIHQ�VQRHU�LQ�PDULQLeUHVWLMO�LV�SHUIHFW�JHVFKLNW�YRRU�HHQ�KDQJODPS�LQ�GH�EDGNDPHU��]LWNDPHU�RI�VODDSNDPHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %ODXZ
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

6WRIIHQ�VQRHU�PHW��'�UHOLdI�f���P�f�ZLW���]ZDUW

9RHJ�HHQ�RULJLQHHO�DFFHQW�WRH�DDQ�XZ�KDQJODPS�PHW�GLW�VWRIIHQ�VQRHU�PHW�UHOLgIHIIHFW�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��6QRHUOHQJWH����P
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

6WRIIHQ�VQRHU�PHW��'�UHOLdI�f���P�f�]ZDUW���ZLW

'LW�VQRHU�PHW��'�UHOLgIHIIHFW�YRHJW�HHQ�RULJLQHHO�DFFHQW�WRH�DDQ�XZ�]HOI�RQWZRUSHQ�KDQJODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�ZLW

2Q]H�VQRHUHQ�PHW�]LMGH�HIIHFW�YRHJHQ�NOHXU�WRH�DDQ�XZ�ODPSHQ�HQ�]LMQ�LGHDDO�YRRU�YHUOLFKWLQJVSURMHFWHQ�PHW�HHQ�PRGHUQH�HQ
VWLMOYROOH�ORRN�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�]LOYHUNOHXULJ

9RHJ�JODQV�HQ�HHQ�PRGHUQ�DFFHQW�WRH�DDQ�XZ�KDQJODPS�PHW�GLW�]LOYHUNOHXULJH�]LMGHQ�VWRIIHQ�VQRHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =LOYHUNOHXULJ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �



FKDFRQ�FRP

���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�LYRRUNOHXULJ

.LHV�YRRU�QHXWUDOH�WLQWHQ�HQ�YRHJ�HHQ�RULJLQHHO�DFFHQW�WRH�DDQ�XZ�KDQJODPS�PHW�GLW�LYRRUNOHXULJH�VWRIIHQ�VQRHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU ,YRRUNOHXULJ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�JRXGNOHXULJ

'LW�JRXGNOHXULJH�]LMGHQ�VWRIIHQ�VQRHU�LV�QLHW�DOOHHQ�GXXU]DDP�HQ�EHWDDOEDDU��PDDU�KHW�YRHJW�RRN�HHQ�RULJLQHHO�DFFHQW�WRH�DDQ
XZ�KDQJODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *RXGNOHXULJ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�EUXLQ

*HHI�XZ�ODPSHQNDS�HHQ�MHXJGLJH�ORRN�PHW�RQ]H�]LMGHQ�VWRIIHQ�VQRHUHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %UXLQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�URRG

9RHJ�NOHXU�WRH�DDQ�XZ�KDQJODPS�YRRU�HHQ�XQLHN�GHVLJQHIIHFW�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 5RRG
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�SDDUV

0DDN�XZ�KDQJODPS�QRJ�SHUVRRQOLMNHU�GRRU�HU�HHQ�YOHXJMH�NOHXU�DDQ�WRH�WH�YRHJHQ�PHW�GLW�SDDUVH�VWRIIHQ�VQRHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 3DDUV
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�EODXZ

0DDN�XZ�KDQJODPS�QRJ�SHUVRRQOLMNHU�GRRU�HU�HHQ�RULJLQHHO�HQ�NOHXULJ�DFFHQW�DDQ�WRH�WH�YRHJHQ�PHW�GLW�EODXZH�VWRIIHQ�VQRHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %ODXZ
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�WXUTXRLVH

/DDW�XZ�FUHDWLYLWHLW�GH�YULMH�ORRS�HQ�PDDN�HHQ�KDQJODPS�LQ�XZ�SHUVRRQOLMNH�VWLMO�GRRU�RULJLQHOH�HQ�NOHXULJH�VWRIIHQ�VQRHUHQ�WRH
WH�YRHJHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 7XUTXRLVH
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�OLOD

'LW�OLOD�]LMGHQ�VWRIIHQ�VQRHU�LV�QLHW�DOOHHQ�GXXU]DDP�HQ�EHWDDOEDDU��PDDU�KHW�YRHJW�RRN�HHQ�RULJLQHHO�DFFHQW�WRH�DDQ�XZ
KDQJODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU /LOD
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�IXFKVLD

'LW�IXFKVLD�]LMGHQ�VWRIIHQ�VQRHU�LV�QLHW�DOOHHQ�GHFRUDWLHI��PDDU�KHW�YRHJW�RRN�HHQ�VXEWLHO�YOHXJMH�NOHXU�WRH�DDQ�XZ�KDQJODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU )XFKVLD
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�RUDQMH

6SHHO�PHW�NOHXU�HQ�YRHJ�DDQ�XZ�KDQJODPS�HHQ�VQRHU�WRH�GDW�JH]LHQ�PDJ�ZRUGHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 2UDQMH
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�JHHO

*HHI�XZ�KDQJODPS�HHQ�PRRLH�ILQLVKLQJ�WRXFK�PHW�GLW�JHGUDDLGH�VWRIIHQ�VQRHU�YDQ�JHOH�]LMGH�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *HHO
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�JURHQ

0DDN�RULJLQHOH�KDQJODPSHQ�PHW�HHQ�JHNOHXUG�]LMGHQ�VWRIIHQ�VQRHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *URHQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

*HGUDDLG�]LMGHQ�NDWRHQ�VQRHU�f���P�f�ZLW

*HHI�XZ�VDDLH�KDQJODPSHQ�HHQ�RSIULVEHXUW�GRRU�HHQ�PRGHUQ�HQ�IULV�DFFHQW�WRH�WH�YRHJHQ�PHW�GLW�JHGUDDLGH�VWRIIHQ�VQRHU�YDQ
ZLWWH�]LMGH�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�ERUGHDX[URRG

'LW�ERUGHDX[URGH�]LMGHQ�VWRIIHQ�VQRHU�YRHJW�HHQ�VWLMOYRO�DFFHQW�WRH�DDQ�XZ�]HOI�RQWZRUSHQ�KDQJODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %RUGHDX[URRG
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�JULMV���NRSHUNOHXU

0HW�GLW�VREHUH�HQ�FKLTXH�VWRIIHQ�VQRHU�LQ�JULMV�HQ�NRSHUNOHXU�YRHJW�X�HHQ�PRGHUQH�WRXFK�WRH�DDQ�XZ�]HOI�RQWZRUSHQ�ODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *ULMV
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�PRVWHUGJHHO

'LW�PRVWHUGJHOH�VWRIIHQ�VQRHU�GRHW�QLHW�DOOHHQ�XZ�KDQJODPS��PDDU�XZ�KHOH�LQWHULHXU�RSOHYHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU 0RVWHUGJHHO
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

*HGUDDLG�]LMGHQ�VWRIIHQ�VQRHU�f���P�f�JULMV

0DDN�YDQ�XZ�RXGH�KDQJODPSHQ�PRGHUQH�GHVLJQODPSHQ�PHW�RQ]H�JHGUDDLGH�]LMGHQ�VWRIIHQ�VQRHUHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *ULMV
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

6WRIIHQ�VQRHU�f���P�f�MXWH

*HHI�FDFKHW�DDQ�XZ�KDQJODPS�PHW�GLW�VWRIIHQ�VQRHU�YDQ�UXZH�MXWH�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

*HGUDDLG�VWRIIHQ�VQRHU�f���P�f�MXWH

.LHV�YRRU�QHXWUDOH�QDWXXUOLMNH�WLQWHQ�PHW�GLW�JHGUDDLGH�VWRIIHQ�VQRHU�YDQ�MXWH��GDW�XZ�KDQJODPS�HHQ�RULJLQHOH�ORRN�JHHIW�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

.DWRHQHQ�VWRIIHQ�VQRHU�f���P�f�]ZDUW

9RHJ�VWLMO�WRH�DDQ�XZ�KDQJODPSHQ�GRRU�KHW�VQRHU�WH�YHUYDQJHQ�GRRU�HHQ�VWRIIHQ�VQRHU�YDQ�]ZDUW�NDWRHQ�PHW�HHQ�PRGHUQH
GHVLJQXLWVWUDOLQJ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

.DWRHQHQ�VWRIIHQ�VQRHU�f���P�f�ZLW

'XUI�RS�WH�YDOOHQ�HQ�PDDN�HHQ�YROOHGLJ�RS�XZ�SHUVRRQOLMNH�VWLMO�DIJHVWHPGH�KDQJODPS�PHW�RQ]H�VWRIIHQ�VQRHUHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU :LW
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�EHLJH���NRSHUNOHXU

6WHO�RULJLQHOH�HQ�PRGHUQH�GHVLJQODPSHQ�VDPHQ�GRRU�HHQ�JHNOHXUG�VWRIIHQ�VQRHU�WRH�WH�YRHJHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

=LMGHQ�VWRIIHQ�VQRHU�f���P�f�]ZDUW���NRSHUNOHXU

'LW�WZHHNOHXULJH�VWRIIHQ�VQRHU�YRHJW�HHQ�FKLF�DFFHQW�WRH�DDQ�XZ�KDQJODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU =ZDUW
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

*HGUDDLG�NDWRHQHQ�VWRIIHQ�VQRHU�f���P�f�RNHUEUXLQ

'XUI�VWLMOHQ�HQ�PDWHULDOHQ�WH�FRPELQHUHQ�YRRU�HHQ�DGHPEHQHPHQGH�KDQJODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

*HGUDDLG�NDWRHQHQ�VWRIIHQ�VQRHU�f���P�f�JURHQ���JULMV

9RHJ�HHQ�RULJLQHOH�WRXFK�WRH�DDQ�XZ�LQWHULHXU�PHW�HHQ�PRGHUQH�KDQJODPS�DOV�EOLNYDQJHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

*HGUDDLG�NDWRHQHQ�VWRIIHQ�VQRHU�f���P�f�GXLIJULMV

9RHJ�HHQ�PRGHUQ�DFFHQW�WRH�DDQ�XZ�KDQJODPS�PHW�GH�QHXWUDOH�HQ�VREHUH�WLQW�YDQ�GLW�GXLIJULM]H�VWRIIHQ�VQRHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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���

/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

*HGUDDLG�NDWRHQHQ�VWRIIHQ�VQRHU�f���P�f�LMVEODXZ

'XUI�XLW�GH�EDQG�WH�VSULQJHQ�HQ�YRHJ�HHQ�VWRIIHQ�VQRHU�LQ�HHQ�RULJLQHOH�NOHXU�WRH�DDQ�XZ�KDQJODPS�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

6WRIIHQ�VQRHU�f���P�f�QHXWUDDO�QDWXXUOLMN�OLQQHQ

0HW�GLW�VWRIIHQ�VQRHU�YDQ�QDWXXUOLMN�OLQQHQ�ZRUGW�XZ�KDQJODPS�QRJ�DXWKHQWLHNHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.DEHOOHQJWH ��P
8( �

� � � � � � � � � � � � �
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/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

6WRIIHQ�VQRHU�f���P�f�JULMV�HQ�QDWXXUOLMN�OLQQHQ

'LW�VREHUH�VWRIIHQ�GHVLJQVQRHU�ODDW�XZ�ODPS�RSYDOOHQ�ZDDUGRRU�XZ�KHOH�LQWHULHXU�QRJ�EHWHU�WRW�]LMQ�UHFKW�NRPW�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU *ULMV
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

6WRIIHQ�VQRHU�f���P�f�DQWUDFLHWJULMV�HQ�QDWXXUOLMN�OLQQHQ

*HHI�XZ�KDQJODPS�GH�DDQGDFKW�GLH�KLM�YHUGLHQW�HQ�YRHJ�HU�HHQ�PRGHUQ�DFFHQWMH�DDQ�WRH�ZDDUGRRU�KLM�HHQ�HFKWH�EOLNYDQJHU
ZRUGW�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU $QWUDFLHWJULMV
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

6WRIIHQ�VQRHU�f���P�f�EUXLQ�HQ�QDWXXUOLMN�OLQQHQ

0DDN�XZ�LQWHULHXULQULFKWLQJ�KHOHPDDO�DI�WRW�LQ�KHW�NOHLQVWH�GHWDLO��=HOIV�KHW�VQRHU�YDQ�XZ�KDQJODPS�YHUGLHQW�HHQ�GHVLJQORRN�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.OHXU %UXLQ
.DEHOW\SH +��99�)���[������PP�
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �

.DWRHQHQ�VWRIIHQ�VQRHU�f���P�f�EUXLQ�HQ�QDWXXUOLMN�OLQQHQ

6WHO�YRRU�HHQ�QRJ�SHUVRRQOLMNHUH�VWLMO�XZ�ODPSHQ�KHOHPDDO�]HOI�VDPHQ�WRW�HQ�PHW�KHW�RSKDQJVQRHU�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ
NODDU�

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
��(HQ�ILWWLQJ�LQ�HHQ�ORRN�QDDU�NHX]H
��(HQ�SODIRQGNDSMH�PHW�EHYHVWLJLQJVV\VWHHP

9ROGRHW�DDQ�GH�(XURSHVH�JHKDUPRQLVHHUGH�QRUPHQ

.HQPHUNHQ
5HIHUHQWLH �����
*DUDQWLH ��MDDU
*HEUXLN (QNHO�ELQQHQ
.DEHOOHQJWH ��P
8( ��

� � � � � � � � � � � � �
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/DPSHOHPHQWHQ�!�6WRIIHQ�VQRHUHQ

.DWRHQHQ�VWRIIHQ�VQRHU�PHW�]LJ]DJPRWLHI�LQ�RXGUR]H�HQ�QDWXXUOLMN�OLQQHQ�f���P

3DV�XZ�ODPSHQ�DDQ�DDQ�XZ�SHUVRRQOLMNH�VPDDN�PHW�XZ�HLJHQ�VWRIIHQ�VQRHUHQ�

8Z�XQLHNH�]HOI�RQWZRUSHQ�ODPS�LV�ELQQHQ�HQNHOH�PLQXWHQ�NODDU��

��9RRU�ELQQHQJHEUXLN
��9HUNULMJEDDU�LQ�WDO�YDQ�KDUPRQLHX]H�NOHXUHQ

.LW�DDQ�WH�YXOOHQ�PHW�

��(HQ�ODPS
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