
(8�6,/&�����
���PLQ�KXLVKRXGHQV

6FKHPD�YUDJHQOLMVW

&HQWUDDO�%XUHDX�YRRU�GH�6WDWLVWLHN
'LYLVLH�6RFLDOH�HQ�5XLPWHOLMNH�6WDWLVWLHNHQ
6HFWRU�'DWDYHU]DPHOLQJ

2SJHVWHOG�GRRU�� 0DWK�$NNHUPDQV�HQ�*RGHOLHI�0DUV
3URMHFWQXPPHU�
%3$�QXPPHU�
9HUVLH�HQ�VWDWXV� ���
9HUVLHGDWXP� ���DSULO�����

�



:LM]LJLQJHQ�LQ�YHUVLH�����W�R�Y������

�*HGHHOG�*HEUXLN�)LQDQFLsQ�,QGLYLGXHHO�3HUV,QN��µVWXGLHEHXUV¶�WRHJHYRHJG�DDQ�YUDDJWHNVW�

�*HGHHOG�*HEUXLN�)LQDQFLsQ�,QGLYLGXHHO�.LQGUDDG�HQ�.LQG8LWJ��DDQ�WHNVWLPSXWDWLH����µMRQJHU�GDQ����MDDU¶�WRHJHYRHJG��1%�'H�
LPSXWDWLHYRRUZDDUGHQ�ZLM]LJHQ�QLHW�

�*HGHHOG�*HEUXLN�)LQDQFLsQ�,QGLYLGXHHO�*URWH8LW��YUDDJWHNVW�HQ�DQWZRRUGPRJHOLMNKHGHQ�JHZLM]LJG�LQ�YRRUOHHVYUDDJ�

�7LMGVEHVWHGLQJ�HQ�VRFLDOH�SDUWLFLSDWLH�5HLVWLMG��7\G+XLV��7\G9U\��LQWHUYLHZHUDDQZLM]LQJHQ�JHZLM]LJG�

�:HUYLQJ�HQ�$IVOXLWLQJ��LQ�GH�ODDWVWH�SHLOLQJ�ZRUGW�QLHW�JHZRUYHQ�YRRU�YHUYROJSHLOLQJ�

:LM]LJLQJHQ�LQ�YHUVLH�����W�R�Y������

�5RXWLQJ�QDDU�:RQLQJ�9HUK1HH�JHZLM]LJG�HQ�µYRRUQDPHOLMN¶�WRHJHYRHJG�DDQ�GH�YUDDJWHNVW�YDQ�:RQLQJ�9HUK1HH�

�%HGUDJ�JHZLM]LJG�LQ�5RQGNRPHQ9HURRUORYHQ�2QYHUY8LWJ�

�%HUHLN�JHZLM]LJG�YDQ�*HGHHOG�*HEUXLN�)LQDQFLsQ�,QGLYLGXHHO�+RHODQJ3�

�%HUHLN�JHZLM]LJG�YDQ�7LMGVEHVWHGLQJ�HQ�6RFLDOH�3DUWLFLSDWLH�5HLVWLMG�7\GKXLV�7\G9U\�

�9UDDJWHNVW�JHZLM]LJG�YDQ�*HGHHOG�*HEUXLN�)LQDQFLsQ�,QGLYLGXHHO�,QWUR%HVO�

�2PVFKULMYLQJ�7LMGPHWLQJ�JHZLM]LJG�

�



,QWURGXFWLH

6HOHFWLH�23

,QYHQWDULVDWLH�ZHUNNULQJHQ

$UEHLGVUHODWLH

'LHQVWYHUEDQG

$UEHLGVXUHQ

$UEHLGVXUHQ�YHUYROJ

%HURHS

:HUN]RHNHQ

2QGHUZLMV

2QGHUZLMV�/DQJ

(8�6,/&���������PLQ�� 2SERXZ�YUDJHQOLMVW����

%HGULMI

�



2QGHUZLMV�.RUW

2QGHUZLMV�JHYROJG��NRUW�

0DDWVFKDSSHOLMNH�SRVLWLH

5HWUR

%HURHS�UHWUR

:RQLQJ

.LQGHURSYDQJ

5RQGNRPHQ�YHURRUORYHQ

(8�6,/&���������PLQ�� 2SERXZ�YUDJHQOLMVW����

%H]LW

,QNRPHQVEHVWDQGGHOHQ

%ORN�9HUKXL]LQJ�YHUZLMGHUG

%ORN�5RQGNRPHQ�YHURRUORYHQ�
.LQGHUHQ�YHUZLMGHUG

*HGHHOG�JHEUXLN�ILQDQFLsQ�KXLVKRXGHQ

�



:HUYLQJ�YHUYROJSHLOLQJ

$IVOXLWLQJ

(8�6,/&���������PLQ�� 2SERXZ�YUDJHQOLMVW����

$UEHLGVYHUOHGHQ

*H]RQGKHLG

,QWUR�3HUVRRQVYUDJHQOLMVW

%ORN�5RQGNRPHQ�YHURRUORYHQ�
,QGLYLGXHHO�YHUZLMGHUG

*HGHHOG�JHEUXLN�ILQDQFLsQ�LQGLYLGXHHO

7RHJDQJ�WRW�LQVWDQWLHV

:DDUGHQ�HQ�QRUPHQ

7LMGVEHVWHGLQJ�HQ�SDUWLFLSDWLH

�



(8�6,/&���������PLQ ,QWURGXFWLH����

1DDP
6WUDDW���KXLVQU���WRHYRHJLQJ
3ODDWV
7HO�QU�

*RHGH��PRUJHQ��PLGGDJ��DYRQG�!��X�VSUHHNW�PHW��««�!�YDQ�KHW�&HQWUDDO�%XUHDX�YRRU�GH�6WDWLVWLHN��,N�EHO�X�LQ�
YHUEDQG�PHW�KHW�VRFLDDO�HFRQRPLVFK�OHHIVLWXDWLHRQGHU]RHN��+LHURYHU�KHEEHQ�ZH�X�YRULJH�PDDQG�JHEHOG��0DJ�LN�GH�
YUDJHQ�YRRU�GLW�RQGHU]RHN�VWHOOHQ"
!!(14���,QGLHQ�QDDP�QLHW�FRUUHFW��]RHN�KHW�MXLVWH�WHOHIRRQQXPPHU����

���*D�YHUGHU >*D9HUGHU@
���$IVSUDDN�QRRG]DNHOLMN >$IVSU@
���1RQUHVSRQV >15@

!!�(14��7RHWV��&WUO!����(QWHU!�HQ�NLHV�YRRU�$IVSUDDN����

!!�(14��7RHWV��&WUO!����(QWHU!�HQ�NLHV�YRRU��1RQUHVSRQV����

>15@ >$IVSU@

(LQGH�YUDJHQOLMVW

1LHXZH�SRJLQJ

>*D9HUGHU@

,QWUR

0DDN$IVS

0DDN1RQUHVS

�H�SHLOLQJ�(8�6,/&��3HLOLQJQU� ��� 9HUYROJSHLOLQJ�(8�6,/&��3HLOLQJQU�!���

2�3���YRRUOHWWHUV�23��QDDP�23��JHE��GDWXP��JHVODFKW�
6WUDDW���KXLVQU���WRHYRHJLQJ
3ODDWV
7HO�QU�

*RHGH��PRUJHQ��PLGGDJ��DYRQG�!��X�VSUHHNW�PHW��««�!�YDQ�KHW�&HQWUDDO�%XUHDX�YRRU�GH�6WDWLVWLHN��
67(/�9$67��:RRQW�23�RS�ERYHQVWDDQG�DGUHV"

���-D��23�ZRRQW�RS�ERYHQVWDDQG�DGUHV� >23$DQZ@
���1HH��23�ZRRQW�QLHW�RS�ERYHQVWDDQG�DGUHV >9HUKXLVG@

,QWUR�

2�3���YRRUOHWWHUV�23��QDDP�23��JHE��GDWXP��JHVODFKW�

,N�EHO�X�LQ�YHUEDQG�PHW�KHW�VRFLDDO�HFRQRPLVFK�OHHIVLWXDWLHRQGHU]RHN��
67(/�9$67��:LO�23�PHHGRHQ"

���*D�YHUGHU >*D9HUGHU@
���$IVSUDDN�QRRG]DNHOLMN >$IVSU@
���1RQUHVSRQV >15@

>23$DQZ@

,QWUR�

>9HUKXLVG@

!!�(14��7RHWV��&WUO!����(QWHU!�HQ�NLHV�YRRU�9HUKXLV����

0DDN9HUK

1LHXZH�DGUHVJHJHYHQV�EHNHQG 1LHXZH�DGUHVJHJHYHQV�QLHW�EHNHQG

(LQGH�YUDJHQOLMVW�

6WDQGDDUG�KXLVKRXGER[�YHUYROJSHLOLQJ

%ORN�6HOHFWLH�23

�



(8�6,/&���������PLQ ,QWURGXFWLH����

!!�(14��7RHWV��&WUO!����(QWHU!�HQ�NLHV�YRRU�$IVSUDDN����

!!�(14��7RHWV��&WUO!����(QWHU!�HQ�NLHV�YRRU��1RQUHVSRQV����

,QWUR�  �>15@� ,QWUR�  �>$IVSU@

(LQGH�YUDJHQOLMVW

1LHXZH�SRJLQJ

,QWUR�� �
>*D9HUGHU@

0DDN$IVS

0DDN1RQUHVS

6WDQGDDUG�KXLVKRXGER[�YHUYROJSHLOLQJ

.HUQSHUVRRQ�(8�6,/&�
JHHQ�OLG�YDQ�++.HUQ

.HUQSHUVRRQ�(8�
6,/&� �OLG�++.HUQ�

67(/�9$67��:HON�GHHO�YDQ�GH�YUDJHQOLMVW�YXOW�X�DOV�HHUVWH�LQ"

���(HUVW�SHUVRRQVYUDJHQOLMVW��*HGHHOG�JHEUXLN�ILQDQFLsQ�LQGLYLGXHHO��7\GVEHVWHGLQJ�HQ�SDUWLFLSDWLH��
����7RHJDQJ�WRW�LQVWDQWLHV��:DDUGHQ�HQ�QRUPHQ��*H]RQGKHLG�HQ�ZHUYLQJ�YHUYROJSHLOLQJ >3HUV@
���(HUVW�KXLVKRXGHQVYUDJHQOLMVW��RYHULJH�RQGHUZHUSHQ >++@

.HX]H9UJ

>3HUV@ >++@

3HUVYUDJHQOLMVW��%ORNNHQ�,QWUR39��*HGHHOG�
JHEUXLN�ILQDQFLsQ�LQGLYLGXHHO� 7\GVEHVWHGLQJ�

HQ�SDUWLFLSDWLH��7RHJDQJ�WRW�LQVWDQWLHV��
:DDUGHQ�HQ�QRUPHQ��*H]RQGKHLG�HQ�:HUYLQJ�

YHUYROJSHLOLQJ�

++YUDJHQOLMVW
�%ORNNHQ�6HO23�W�P�*HGHHOG�
JHEUXLN�ILQDQFLsQ�KXLVKRXGHQ��

%ORN�$IVOXLWLQJ

++YUDJHQOLMVW
�%ORNNHQ�6HO23�W�P�*HGHHOG�
JHEUXLN�ILQDQFLsQ�KXLVKRXGHQ��

3HUVYUDJHQOLMVW��%ORNNHQ�,QWUR39��*HGHHOG�
JHEUXLN�ILQDQFLsQ�LQGLYLGXHHO� 7\GVEHVWHGLQJ�

HQ�SDUWLFLSDWLH��7RHJDQJ�WRW�LQVWDQWLHV��
:DDUGHQ�HQ�QRUPHQ��*H]RQGKHLG�HQ�:HUYLQJ�

YHUYROJSHLOLQJ�

�



6HOHFW23

!!�(14���9RRU�ZHONH�2�3��JDDW�X�QX�JHJHYHQV�YHU]DPHOHQ"
7RHWV�KHW�QXPPHU�LQ�YDQ�XZ�2�3���DDQJHJHYHQ�PHW��!!!!!!�






� �UHHGV�JHKDG����
���JHVODFKW���OHHIWLMG�����JHERRUWHGDWXP�����EXUJHUOLMNH�VWDDW
���JHVODFKW���OHHIWLMG�����JHERRUWHGDWXP�����EXUJHUOLMNH�VWDDW
���«��
DOOH�SHUVRQHQ�YDQ����MU�RI�RXGHU�WRQHQ��YRRU�OHHIWLMG�JHOGW�SHLOGDWXP� �������YRRUDIJDDQG�MDDU�

(8�6,/&���������PLQ 6HOHFWLH�23����

23B352;,

���������� 2�3�� �UHJHOQU��JHVODFKW��OHHIWLMG���JHERRUWHGDWXP���EXUJHUOLMNH�VWDDW������������
67(/�9$67��:LH�EHDQWZRRUGW�GH�YUDJHQ�YRRU�GH]H�2�3�"
!!�(14���$OOHHQ�LHPDQG�XLW�KHW�KXLVKRXGHQ�YDQ�2�3��PDJ�GH�YUDJHQ�EHDQWZRRUGHQ����
���2�3��]HOI��GHJHQH�YRRU�ZLH�GH�YUDJHQ�EHVWHPG�]LMQ >23@
���352;,��HHQ�DQGHU�OLG�YDQ�KHW�KXLVKRXGHQ >3UR[L@
���1LHPDQG��QRQUHVSRQV >1RQUHVS@

:LH5HVS

67(/�9$67��:LH�EHDQWZRRUGW�GDQ�GH�YUDJHQ"
7RHWV�KHW�UHJHOQXPPHU�LQ�

>]LFKWJHJHYHQ�KXLVKRXGER[@

>3UR[L@ >23@ >1RQUHVS@

1DDU�%ORN ,QYHQWDULVDWLH�:HUNNULQJHQ

1RJ�QLHW�LHGHUHHQ�
YDQ�! ����MU�JHKDG

,HGHUHHQ�YDQ�! �
���MU�JHKDG

+HUKDDO�YDQDI�6HOHFW23 1DDU�%ORN�:RQLQJ

�



���HHUVWH�SHLOLQJ�
���DQGHUV

%HWZHUN

'H�YROJHQGH�YUDJHQ�JDDQ�RYHU�XZ�KXLGLJH�VLWXDWLH�RS�GH�DUEHLGVPDUNW�����HQ�XZ�DUEHLGVYHUOHGHQ�����OHHJ����
+HHIW�X�RS�GLW�PRPHQW�EHWDDOG�ZHUN"�2RN���XXU�SHU�ZHHN�RI�HHQ�NRUWH�SHULRGH�WHOW�DO�PHH��(YHQDOV�IUHHODQFH�ZHUN�
(14���SHUVRRQ� ��UHJHOQXPPHU��JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW���
���-D >-D@
���1HH >1HH

(HQ0HHU:

+HEEHQ�XZ�EHWDDOGH�ZHUN]DDPKHGHQ�EHWUHNNLQJ�RS�ppQ�ZHUNNULQJ��RI�RS�PHHU�GDQ�ppQ"
2RN�ZHUNNULQJHQ�PHW�HHQ�NOHLQ�DDQWDO�XUHQ�WHOOHQ�PHH�
(14���$OV�WRFK�JHHQ�EHWDDOG�ZHUN��FRUULJHHU�YRULJH�YUDDJ
���(pQ >(HQ@
���0HHU�GDQ�ppQ >0HHU@

=HOIVWDQ

%HQW�X�ZHUN]DDP�LQ�HHQ�HLJHQ�EHGULMI"
���-D >-D@
���1HH >1HH@

���OHGHQ�YDQ�GH�KXLVKRXGNHUQ�
PLWV�KXLVKRXGNHUQ� ���SHUVRQHQ

0HHZHUN

2I�LQ�HHQ�EHGULMI�YDQ�����XZ�SDUWQHU�RI��HHQ�IDPLOLHOLG"�
���-D >-D@
���1HH >1HH@

-D

0HHU�GDQ�ppQ

1HH�ZQ�ZJ

$QGHUV

1B:UNNU

67(/�9$67��2S�KRHYHHO"
(14��,QGLHQ�WRFK����FRUULJHHU�YRULJH�YUDDJ���
������

���1B:UNNU !���DQGHUV��OHHJ!
���1B:UNNU ! ���DQGHUV��OHHJ!

:HUNQDDP
!!(14��,QGLHQ�GHWDFKHULQJV� RI�XLW]HQGNUDFKW��GDQ�KHW�EHGULMI�ZDDU�UHVSRQGHQW�LV�
JHGHWDFKHHUG�RI�QDDU�LV�XLWJH]RQGHQ���
����(14������PD[������ZHUNNULQJHQ�LQ�YROJRUGH�YDQ�RPYDQJ��LQ�XUHQ�SHU�ZHHN��
����:DDU�ZHUNW�X�KHW�PHHVW"�
67(/�9$67���ZHUNQDDP!�ZHUNNULQJ��
675,1*>��@

1DDU�7B=HOI:UN�>�@

epQ

-D

-D

3HUVRQHQ�GLH�! ����MDDU�HQ�� �����MDDU�RXG�]LMQ��YRRU�OHHIWLMG�JHOGW�SHLOGDWXP� �������YRRUDIJDDQG�MDDU�

,QGLHQ�2XG�%HW:UN1X  �MD
�YRULJH�SHLOLQJ�ZHUN]DDP

1HH�ZQ�ZJ

1$$5�%/2.�
:HUN]RHNHQ

(8�6,/&���������PLQ ,QYHQWDULVDWLH�ZHUNNULQJHQ����

1HH@

$OOHHQ�LQGLHQ�YHUYROJSHLOLQJ�(8�6,/&

�



:HUNQDDP
!!(14��,QGLHQ�GHWDFKHULQJV� RI�XLW]HQGNUDFKW��GDQ�KHW�EHGULMI�ZDDU�UHVSRQGHQW�LV�JHGHWDFKHHUG�RI�QDDU�LV�
XLWJH]RQGHQ���
67(/�9$67���ZHUNQDDP!�ZHUNNULQJ��

(8�6,/&���������PLQ ,QYHQWDULVDWLH�ZHUNNULQJHQ����

1B:UNNU�!�� 1B:UNNU� �

:HUNQDDP
!!(14��,QGLHQ�GHWDFKHULQJV� RI�XLW]HQGNUDFKW��GDQ�KHW�EHGULMI�ZDDU�UHVSRQGHQW�LV�
JHGHWDFKHHUG�RI�QDDU�LV�XLWJH]RQGHQ���
67(/�9$67���ZHUNQDDP!�ZHUNNULQJ��

1B:UNNU�!�� 1B:UNNU� �

(,1'(�02'8/(

%HW:HUN� �>MD@�RI�
=HOIVWDQ� �>MD@�RI�
0HHZHUN� �>MD@

%HW:UN1X� �>-D@

%HW:HUN� �>QHH@�HQ�
=HOIVWDQ� �>QHH@�ZQ�ZJ�HQ
0HHZHUN� �>QHH@�ZQ�ZJ

%HW:UN1X� �>1HH@

%HW:HUN� �(037< %HW:UN1X� �(037<

$IOB$DQWZHUN
%HW:UN1X�


��



(8�6,/&���������PLQ ,QYHQWDULVDWLH�ZHUNNULQJHQ����

,QGLHQ�2XG�%HW:UN1X  �MD
�YHUYROJSHLOLQJ�	�YRULJH�SHLOLQJ�ZHUN]DDP�

7B=HOI:UN�>�@

'H�YRULJH�NHHU�ZHUNWH�X��ZHUNQDDP�!��,V�GDW�QRJ�VWHHGV�]R�"

���-D >-D@
���1HH >1HH@
���-D��PDDU�ZHUNQDDP�NORSW�QLHW >:HUNIRXW@�

:HUNQDDP
NORSW�QLHW

$OV��ZHUNQDDP�!�EHNHQG�LV

7B=HOI:UN�>�@

'H�YRULJH�NHHU�ZHUNWH�X��ZHUNQDDP�!��,V�GDW�QRJ�VWHHGV�]R"
���-D� >-D@
���1HH >1HH@
���-D��PDDU�ZHUNQDDP�NORSW�QLHW >:HUNIRXW@

&RUU:UNQ�>�@
!!(14��,QGLHQ�GHWDFKHULQJV� RI�XLW]HQGNUDFKW��GDQ�
KHW�EHGULMI�ZDDU�UHVSRQGHQW�LV�JHGHWDFKHHUG�RI�QDDU�
LV�XLWJH]RQGHQ���
:DW�LV�GDQ�GH�MXLVWH�ZHUNQDDP"
675,1*>��@

$OV��ZHUNQDDP�!�
EHNHQG�LV

7B=HOI:UN�>�@

'H�YRULJH�NHHU�ZHUNWH�X��ZHUNQDDP�!��,V�GDW�QRJ�VWHHGV�]R"

���-D >-D@
���1HH >1HH@
���-D��PDDU�ZHUNQDDP�NORSW�QLHW >:HUNIRXW@

&RUU:UNQ�>�@
!!(14��,QGLHQ�GHWDFKHULQJV� RI�XLW]HQGNUDFKW��GDQ�
KHW�EHGULMI�ZDDU�UHVSRQGHQW�LV�JHGHWDFKHHUG�RI�QDDU�
LV�XLWJH]RQGHQ���
:DW�LV�GDQ�GH�MXLVWH�ZHUNQDDP"
675,1*>��@

:HUNQDDP�NORSW�QLHW

:HUNQDDP�NORSW�QLHW

7B=HOI:UN>�@
 �!�MD

7B=HOI:UN>�@
 �MD����RI���

$OV��ZHUNQDDP��!
QLHW�EHNHQG�LV

$OV��ZHUNQDDP�!�QLHW�EHNHQG�LV

$QGHUV�

DQGHUV

>1HH@�HQ�23� �NHUQSHUVRRQ�(8�6,/&
DQGHUV

:DW�ZDV�GH�UHGHQ�YDQ�GH]H�YHUDQGHULQJ"
���%HWHUH�EDDQ�DDQJHQRPHQ�RI�JH]RFKW >%HWHUEDDQ@
���(LQGH�WLMGHOLMN�FRQWUDFW >(LQG&RQWU@
���'RRU�ZHUNJHYHU�JHGZRQJHQ�WH�YHUWUHNNHQ >*HGZRQJ@
���9HUNRRS�RI�VOXLWLQJ�HLJHQ�RI�IDPLOLHEHGULMI >9HUNRRS@
���=RUJ�YRRU�NLQGHUHQ�RI�DQGHUHQ >=RUJ@
���+XZHOLMN���EDDQ�SDUWQHU�YHUHLVWH�YHUKXL]LQJ�QDDU�DQGHU�JHELHG >+XZHOLMN@
���$QGHUH�UHGHQ >$QGHUV@

5HG9HUDQG

&RUU:UNQ�>�@
!!(14��,QGLHQ�GHWDFKHULQJV� RI�
XLW]HQGNUDFKW��GDQ�KHW�EHGULMI�
ZDDU�UHVSRQGHQW�LV�JHGHWDFKHHUG�
RI�QDDU�LV�XLWJH]RQGHQ���
:DW�LV�GDQ�GH�MXLVWH�ZHUNQDDP"
675,1*>��@

��



$QG:UNU

+HHIW�X�RS�GLW�PRPHQW�QRJ�HHQ�DQGHUH�EHWDDOGH�ZHUNNULQJ"
���-D >-D@
���1HH >1HH@

:HUN1P
!!(14��,QGLHQ�GHWDFKHULQJV� RI�XLW]HQGNUDFKW��GDQ�
KHW�EHGULMI�ZDDU�UHVSRQGHQW�LV�JHGHWDFKHHUG�RI�QDDU�
LV�XLWJH]RQGHQ���
67(/�9$67���ZHUNQDDP�QLHXZH�ZHUNNULQJ!
(14��ELM�PHHU�GH�JURRWVWH�QRWHUHQ���
675,1*>��@

$IOB1:UNNU��!�

1DDU�EORN�EDVLV 1DDU�EORN�EDVLV(,1'(�02'8/(

%ODQJZUN��

67(/�9$67��,Q�ZHONH�ZHUNNULQJ�ZHUNW�2�3��KHW�PHHVW"
>RYHU]LFKW�ZHUNNULQJHQ@
������

(,1'(�02'8/(

���$IOB1:UNNU�  �+HW�DDQWDO�ZHUNNULQJHQ�YDQ�GH�UHVSRQGHQW�ZRUGW�RSQLHXZ�YDVWJHVWHOG�
���%HODQJZUN�  �+LHU�ZRUGW�YDVWJHVWHOG�ZHONH�ZHUNNULQJ�YDQ�GH�UHVSRQGHQW�RS�KHW�PRPHQW�YDQ�LQWHUYLHZHQ�
�������������������������������GH�EHODQJULMNVWH�ZHUNNULQJ�LV��'H]H�ZHUNNULQJ�LV�YDQDI�GLW�PRPHQW�GH�HHUVWH�ZHUNNULQJ�

7�=HOI:UN>�@� �!�MD
HQ

7B=HOI:UN>�@� �!�MD
HQ

7B=HOI:UN>�@� �!�MD

7B=HOI:UN>�@ �!MD
HQ

7B=HOI:UN>�@ �!MD
$QGHUV�

$QGHUV�
7B=HOI:UN>�@ MD����RI���

HQ
7B=HOI:UN>�@ MD���RI���

HQ
7B=HOI:UN>�@ MD����RI���

1HH�ZQ�ZJ-D�

$IOB1:UNNU�� �

(8�6,/&���������PLQ ,QYHQWDULVDWLH�ZHUNNULQJHQ����

��



%HWUHIIHQGH�ZHUNNULQJ

1DDU�EORN�EDVLV

���*HHQ�ZHUNQDDP�EHNHQG
���$QGHUV

,QO0U:UN

'H�YROJHQGH�YUDJHQ�JDDQ�RYHU�XZ�����EHWDDOGH�
ZHUNNULQJ����ZHUNNULQJ��ZHUNQDDP!��
(14��7RHWV��(17(5!�RP�YHUGHU�WH�JDDQ���

(,1'(�02'8/(

$OOH�ZHUN]DPH�SHUVRQHQ


$QGHUV�
,QGLHQ�2XG�$DQW:HUN�!�JHHQ�

HQ��!�HPSW\

,QGLHQ�DQGHUH�ZHUNNULQJ
GDQ�YRULJH�SHLOLQJ

,QGLHQ�YRULJH�SHLOLQJ�
GH]HOIGH�ZHUNNULQJ


�3HUVRQHQ�GLH���XXU�RI�PHHU�ZHUNHQ���%HW:UN1X� �MD

(8�6,/&���������PLQ $UEHLGVUHODWLH����

$OOHHQ�LQGLHQ�YHUYROJSHLOLQJ�(8�6,/&

��



%HWUHIIHQGH�ZHUNNULQJ

���$IOB$DQWZHUN  ������������������������������������������������������������������������������������������������������������������������������������������������
DQGHUV���

:UN1HPHU

���:HUNW�X�DOV�ZHUNQHPHU"
���'H�YROJHQGH�YUDJHQ�JDDQ�RYHU�XZ�ZHUNNULQJ��ZHUNQDDP!��:HUNW�X�DOV�ZHUNQHPHU"�
���-D >-D@
���1HH >1HH@���������������������������������������������������������������������������������������������������������������������������������������������������������

1HH�ZQ�ZJ

���++NHUQ  �
�������
���������������������������������������������������������������������������������������������������������������������������������������������������������
�GH�KXLVKRXGNHUQ�EHVWDDW�XLW���SHUVRQHQ����������������������������������������������������������������������������������������������������������������������������������������������������������������
pQ�UHVSRQGHQW�LV�OLG�YDQ�GH�KXLVKRXGNHUQ

%HGU3UDN

%HQW�X�GDQ�ZHUN]DDP�LQ�KHW�EHGULMI�RI�GH�SUDNWLMN���!�
(14��ILUPDQW��PDDW�RI�EHKHUHQG�YHQQRRW� �NRGH�����
���9DQ�X]HOI >(LJHQ@
�������9DQ�XZ�SDUWQHU� >3DUWQHU@
���2I�YDQ�XZ�RXGHUV�RI�VFKRRQRXGHUV" >2XGHUV@
���1�Y�W���JHHQ�YDQ�GH]H� >1YW@

(,1'(�02'8/(

%DVLVYUDDJVWHOOLQJ

$QGHUV� ,QYHQW:HUN�=HOIVWDQ  �MD

-D�

$IOB$UE5HO� �:HUNQ� �:HUNQHPHU
���������������������=HOI'� �=HOIVWDQGLJH�HLJHQ�EHGULMI��SHUVRQHHO�LQ�GLHQVW��GLUHFWHXU�19�%9�RI�JURRWDDQGHHOKRXGHU
���������������������=HOI2� �=HOIVWDQGLJH�HLJHQ�EHGULMI��SHUVRQHHO�LQ�GLHQVW��RYHULJ
���������������������0HHZHUN� �0HHZHUNHQGH��EHGULMI�SDUWQHU�RI�RXGHUV
���������������������)UHHODQFHU� �)UHHODQFHU

(8�6,/&���������PLQ $UEHLGVUHODWLH����

��



%DVLYUDDJVWHOOLQJ�
'LHQVWYHUEDQG

(,1'(�02'8/(�7HUXJNRSSHOYUDDJVWHOOLQJ
'LHQVWYHUEDQG

$UEHLGVUHO�%HGU3UDN  �
HLJHQ�PHHZHUNHQG

RI
,QYHQW:HUN�=HOIVWDQ  �MD

:HUN]DDP
�
0RGXOH�'LHQVWYHUEDQG�JHYXOG�

XLW�YRULJH�SHLOLQJ
0RGXOH�'LHQVYHUEDQG�QLHW�JHYXOG�XLW�YRULJH�SHLOLQJ

�ELMY��ELM�HHUVWH�SHLOLQJ�RI�YRULJH�SHLOLQJ�QLHW�ZHUN]DDP�

,QGLHQ�DQGHUH�ZHUNNULQJ
�GDQ�GH�YRULJH�SHLOLQJ

$UEHLGVUHO�:UNQHPHU
 �MD

$UEHLGVUHO�
%HGU3UDN
 �QYW

,QGLHQ�YRULJH�SHLOLQJ�
GH]HOIGH�ZHUNNULQJ


�3HUVRQHQ�GLH���XXU�RI�PHHU�ZHUNHQ�
��%HW:UN1X� �MD��RI�=HOIVWDQ� �MD��RI�0HHZHUN� �MD

(8�6,/&���������PLQ 'LHQVWYHUEDQG����

$OOHHQ�LQGLHQ�YHUYROJSHLOLQJ�(8�6,/&�
HQ�DOOHHQ�YRRU�NHUQSHUVRRQ�(8�6,/&

��



9DVW'QVW

%HQW�X��RS�GLW�PRPHQW�LQ�YDVWH�GLHQVW"
!!�(14��3URHIWLMG� �NRGH�����
���-D� >-D@
���1HH >1HH@
���'HHOV�YDVW��GHHOV�WLMGHOLMN >'HHOV@
���1�Y�W���JHHQ�YDQ�GH]H� >1YW@

(8�6,/&���������PLQ 'LHQVWYHUEDQG����

:HUNQHPHU %HGU3UDN  �QYW

(,1'(�02'8/(�

��



7B9DVW'QVW

'H�YRULJH�NHHU�ZDV�X�LQ�WLMGHOLMNH�GLHQVW�
,V�GDW�QRJ�]R"
!!�(14��SURHIWLMG� �WLMGHOLMNH�GLHQVW���
���-D��LQ�WLMGHOLMNH�GLHQVW
���1HH��QX�LQ�YDVWH�GLHQVW
���1X�GHHOV�YDVW��GHHOV�WLMGHOLMN
���9RULJH�RSJDYH�IRXWLHI

,QGLHQ�YRULJH�SHLOLQJ�GH]HOIGH�ZHUNNULQJ

$QGHUV�
9RUB9DVW'QVW MD��GHHOV�YDVW

RI�9RUB7LMGYDVW MD

DQGHUV9RUB9DVW'QVW QHH

(8�6,/&���������PLQ 'LHQVWYHUEDQG����

9RULJH�RSJDYH�
IRXWLHI

9DVW'QVW��%ODG��� (,1'(�02'8/(�

DQGHUV

��



%HWUHIIHQGH�ZHUNNULQJ

$QGHUV
QDDU�%ORN�%DVLV

9RULJH�SHLOLQJ�ZHUN]DDP�LQ�GH]HOIGH�ZHUNNULQJ
QDDU�7HUXJNRSSHOYUDDJVWHOOLQJ

$OOH�ZHUN]DPH�SHUVRQHQ

(8�6,/&���������PLQ $UEHLGVXUHQ����

(,1'(�02'8/(�

$OOHHQ�LQGLHQ�YHUYROJSHLOLQJ�(8�6,/&

��



+RHY*HP

+RHYHHO�XXU�ZHUNW�X�JHPLGGHOG"
!!�(14��(YHQWXHHO�VFKDWWHQ
����������������$IURQGHQ�RS�KHOH�XUHQ����

3HULRGH

�67(/�9$67��,V�GDW�SHU�«
���ZHHN
���PDDQG
���MDDU
���/HVXUHQ�SHU�ZHHN

%HWUHIIHQGH�ZHUNNULQJ

(8�6,/&���������PLQ $UEHLGVXUHQ����

DQGHUV :Q�ZJ

8UHQ*ORE

:HHW�X�GDQ�RI�KHW�JDDW�RP���
!!�(14��$QWZRRUGHQ�YHUSOLFKW��HYHQWXHHO�VFKDWWHQ����
�����XXU�RI�PLQGHU�SHU�ZHHN
�����W�P�����XXU�
������W�P�����XXU�
���RI�RP�����XXU��RI�PHHU�SHU�ZHHN

(,1'(�02'8/(�

��



%HWUHIIHQGH�ZHUNNULQJ

9RUB8UHQ:HHN��!�ZQ�ZJ�OHHJ
RI�9RUB+RHY*HP��!�ZQ�ZJ�OHHJ

7B8UHQ

9RULJH�NHHU�ZHUNWH�X��ZHUNQDDP!���8UHQZHHN�+RHYJHP���
�XXU�OHVXUHQ��SHU���ZHHN�PDDQG�MDDU����,V�GDW�QRJ�]R"
���-D
���1HH
���9RULJH�RSJDYH�IRXWLHI�

1DDU�+RHY*HP�LQ
EORN�%DVLV�

$QGHUV�

$QGHUV-D�

(8�6,/&���������PLQ $UEHLGVXUHQ����

(,1'(�02'8/(�

��



(8�6,/&���������PLQ $UEHLGVXUHQ�YHUYROJ

$OOHHQ�LQGLHQ�YHUYROJSHLOLQJ�(8�6,/&�
HQ�23� �NHUQSHUVRRQ�(8�6,/&�

(,1'(�02'8/(�

:DW�LV�GH�YRRUQDDPVWH�UHGHQ�ZDDURP�X�QX�JHHQ�EHWDDOG�ZHUN�YDQ����XXU�RI�PHHU�SHU�ZHHN�KHHIW"
���9ROJW�HHQ�RSOHLGLQJ >2SOHLGLQJ@
���=LHN�RI�DUEHLGVRQJHVFKLNW >=LHN@
���:LO�PHHU�XUHQ�ZHUNHQ��PDDU�NDQ�JHHQ�ZHUN�YLQGHQ�YRRU�PHHU�XUHQ >:LOPHHU@
���:LO�QLHW�PHHU�ZHUNHQ >:LOQLHW@
���$DQWDO�XUHQ�LQ�DOOH�EDQHQ�VDPHQ�ZRUGW�EHVFKRXZG�DOV�YROWLMG�EDDQ >9ROWLMGE@
���+XLVKRXGHOLMN�ZHUN��]RUJ�YRRU�NLQGHUHQ�RI�DQGHUHQ >=RUJ@
���$QGHUH�UHGHQHQ� >$QGHUV@

8UHQ:HUN�����

5HGHQ0LQ��

DQGHUV

��



$OOH�ZHUN]DPH�SHUVRQHQ

&$7, &$3,

$QGHUV
9RULJH�SHLOLQJ�ZHUN]DDP
]HOIGH�ZHUNNULQJ����

:HUNQHPHU� �>-D` :HUNQHPHU��!�>-D`

%/2.�%('5,-)�:(5.1(0(56���� %/2.�%('5,-)�1,(7�:(5.1(0(56����

1B:UNNU�!��

&$7, &$3,

$QGHUV
9RULJH�SHLOLQJ�ZHUN]DDP
]HOIGH�ZHUNNULQJ����

:HNQHPHU� �>-D` :HUNQHPHU��!�>-D`

%/2.�%('5,-)�:(5.1(0(56���� %/2.�%('5,-)�1,(7�:(5.1(0(56����

$QGHUV 1B:UNNU�!��

$QGHUV

(8�6,/&���������PLQ %HGULMI����

$OOHHQ�LQGLHQ�YHUYROJSHLOLQJ�(8�6,/&

��



&$7, &$3,

$QGHUV
9RULJH�SHLOLQJ�ZHUN]DDP
]HOIGH�ZHUNNULQJ����

:HUNQHPHU� �>-D` :HUNQHPHU��!�>-D`

%/2.�%('5,-)�:(5.1(0(56���� %/2.�%('5,-)�1,(7�:(5.1(0(56����

(LQGH�0RGXOH�%HGULMI

(8�6,/&���������PLQ %HGULMI����

��



!!(14��,QGLHQ�GHWDFKHULQJV� RI�XLW]HQGNUDFKW��GDQ�KHW�EHGULMI�ZDDU�UHVSRQGHQW�LV�JHGHWDFKHHUG�RI�QDDU�LV�XLWJH]RQGHQ���

0HQV'QVW

+HHIW�XZ�ZHUNJHYHU�PHHU�PHQVHQ�LQ�GLHQVW�RI�EHQW�X�GH�HQLJH"

���0HHU
���2�3��LV�GH�HQLJH�ZHUNQHPHU

$QGHUV 0HHU�

%GUIOQVW

:HUNW�X�ELM�HHQ��
���EHGULMI
���SUDNWLMN
���LQVWHOOLQJ
���SDUWLFXOLHU�KXLVKRXGHQ
����1�Y�W���JHHQ�YDQ�GH]H�

:HUNQHPHU� �MD

3DUWLFXOLHU�KXLVKRXGHQ�
1�Y�W��ZQ�ZJ

$''�,1

%HGULMI6WDUWB$,%'

!!(14��7RHWV��)�!�RP�]RHNPDFKLQH�YRRU�EHGULMI�WH�VWDUWHQ���

9HVWB*HK

%HVWDDW�KHW�EHGULMI�ZDDU�X�LQ�GLHQVW�EHQW�XLW�PHHUGHUH�
RQGHUGHOHQ�RI�YHVWLJLQJHQ�"
�����-D
�����1HH

2PYDQ*HK

+RHYHHO�PHQVHQ�ZHUNHQ�HU�RQJHYHHU�LQ�WRWDDO�LQ�KHW�JHKHOH�EHGULMI�"
(14��,Q�KHW�ILOLDDO
������ �
������� ��
������� ��
������� ��
��������RI�PHHU

2PYDQJ9HVW

+RHYHHO�PHQVHQ�ZHUNHQ�HU�RQJHYHHU�LQ�
WRWDDO�LQ�GH�YHVWLJLQJ�ZDDU�X�ZHUNW�"
����
������ �
������� ��
������� ��
������� ��
��������RI�PHHU

-D $QGHUV

$QGHUV

(,1'(�02'8/(

(8�6,/&���������PLQ %HGULMI����

��



%HGULMIV1DDPB$,%'

:DW�LV�GH�QDDP�YDQ�KHW�EHGULMI�RI�GH�LQVWHOOLQJ�ZDDU�X�LQ�GLHQVW�EHQW�"
!!�(14�
1DDP�YDQ�KHW�JHKHOH�EHGULMI�RI�GH�VWLFKWLQJ�
��������������
,QGLHQ�GHWDFKHULQJV� RI�XLW]HQGNUDFKW��QDDP�YDQ�KHW�EHGULMI�ZDDU�UHVSRQGHQW�LV�JHGHWDFKHHUG�RI����������
���������������QDDU�LV�XLWJH]RQGHQ���

��!� %HGULMIV1DDPB$,%'����%HGULMIV1DDPB$,%'�!��

,WHP%HGULMIV1DDPB$,%'

67(/�9$67��:DW�LV�GH�YROOHGLJH�QDDP�YDQ�KHW�EHGULMI�����EHGULMIVQDDP��"
!!(14��DOOHHQ�GH�DDQYXOOHQGH�WHNVW�LQYXOOHQ��

6HOB%HGULMIV1DDPB$,%'

67(/�9$67��1DDP�EHGULMI�"
�����««
�����««
�����««
�����««
�����««
�����*HHQ�YDQ�ERYHQVWDDQGH

�!�*HHQ�YDQ�ERYHQVWDDQGH�
ZQ�ZJ

2PYDQJ9HVW� �����RI�PHHU
RI

2PYDQ*HK� �����RI�PHHU
$QGHUV

(LQGH�0RGXOH

$QGHUV

6HOB%HGULMIV1DDPB$,%' �!�UHVSRQV�RI�
 �JHHQ�YDQ�GH]H

$QGHUV

%HGULMIV$FWB$,%'

:DW�YRRU�VRRUW�EHGULMI�RI�LQVWHOOLQJ�LV�GDW�"

��!� %HGULMIVB$FW����$QGHUV

6HOB%HGULMIV$FWB$,%'

67(/�9$67��6RRUW�EHGULMI
�����««
�����««
�����««
�����««
�����««
�����*HHQ�YDQ�ERYHQVWDDQGH

(,1'(�$''�,1

(8�6,/&���������PLQ %HGULMI����

(LQGH�%ORN

6%,�LQ�OLMVW�6%,����� 6%,�QLHW�LQ�OLMVW�6%,�����

6HOB%HGULMIV$FW([WUDB$,%'

67(/�9$67��9RRUQDDPVWH�EHGULMIVDFWLYLWHLW"

��



:HUNQHPHU��!�-D

0HHU%HGU

9HUULFKW�X��GH�EHWDDOGH�ZHUN]DDPKHGHQ�YRRUQDPHOLMN�YRRU�ppQ�EHGULMI�RI�LQVWHOOLQJ��RI�YRRU�PHHU�EHGULMYHQ�RI�LQVWHOOLQJHQ�"
!!�(14��,QGLHQ�QLHW�%HGULMI�,QVWHOOLQJ��ELMY��KXLVKRXGHQ�V��GDQ�FRGH������
���9RRUQDPHOLMN�YRRU�ppQ
���9RRU�PHHU
���:HUNW�QLHW�YRRU�EHGULMI�RI�LQVWHOOLQJ

$QGHUV %HGU3UDN  �1�Y�W�

$QGHUV 9RRU�PHHU

6RRUW.DQ

.XQW�X�DDQJHYHQ�YRRU�ZDW�YRRU�VRRUW�EHGULMYHQ�RI�LQVWHOOLQJHQ�X�ZHUNW�"
���MD�
���QHH

$QGHUV
%HGU3UDN� 

9DQ�X]HOI������YDQ�XZ�SDUWQHU�����

3HUVRQHO

���+HHIW�X�SHUVRQHHO�LQ�GLHQVW�"
���+HHIW�XZ�SDUWQHU�SHUVRQHHO�LQ�GLHQVW�"
�� MD
�� QHH

-D$QGHUV

%HGU2PY=

���+RHYHHO�PHQVHQ�KHHIW�AX�RQJHYHHU�LQ�WRWDDO�LQ�GLHQVW"�
���+RHYHHO�PHQVHQ�KHHIW�AXZ�SDUWQHU�RQJHYHHU�LQ�WRWDDO�LQ�GLHQVW"

�� �
�� ��� �
�� ���� ��
�� ���� ��
�� ���� ��
�� ����RI�PHHU

%HGU3UDN� �9DQ�X]HOI������RI
%HGU3UDN� �9DQ�XZ�SDUWQHU������RI

%HGU3UDN� �9DQ�XZ��VFKRRQ�RXGHUV������RI
0HHU%HGU� �9RRUQDPHOLMN�YRRU�ppQ������RI

6RRUW.DQ� �MD������

%HGULMI6WDUWB$,%'

!!�(14��7RHWV��)�!�RP�]RHNPDFKLQH�WH�VWDUWHQ���

$QGHUV

(8�6,/&���������PLQ %HGULMI����

��



$''�,1

%HGULMIV$FWB$,%'

���:DW�YRRU�VRRUW�EHGULMI��SUDNWLMN�RI�EHURHS�KHHIW�X�"��
���:DW�YRRU�VRRUW�EHGULMI��SUDNWLMN�RI�EHURHS�KHHIW�XZ�SDUWQHU"���
���%LM�ZDW�YRRU�VRRUW�EHGULMI�RI�LQVWHOOLQJ�ZHUNW�X��"��
���%LM�ZDW�YRRU�VRRUW�EHGULMI�RI�LQVWHOOLQJ�ZHUNW�X��YRRUQDPHOLMN�"��
����:DW�YRRU�VRRUW�EHGULMYHQ�RI�LQVWHOOLQJHQ�]LMQ�GDW�"

��!�%HGU1DDPB$,%' !��$QGHUV

6HOB%HGULMIV$FWB$,%'

67(/�9$67��VRRUW�EHGULMI�"
���«������������������«��
���«�����������������«�����
���«�����������������*HHQ�YDQ�ERYHQVWDDQGH�������

(,1'(�$''�,1

(LQGH�0RGXOH

(8�6,/&���������PLQ %HGULMI����

6%,�LQ�OLMVW�6%,����� 6%,�QLHW�LQ�OLMVW�6%,�����

6HOB%HGULMIV$FW([WUDB$,%'

67(/�9$67��9RRUQDDPVWH�EHGULMIVDFWLYLWHLW"

��



&$7, &$3,

$QGHUV

925,*(�3(,/,1*
%HURHSB$,%5  �UHVSRQV�RI
%HGU3UDN  �9DQ�X]HOI�pQ

�6HOB%HURHS �!�(037<�JHHQ�YDQ�GH]H�ZQ�ZJ�RI
/HLGLQJ  �-D�RI

9RRUQ:]K  �UHVSRQV�RI
:]KB$,%5  �UHVSRQV�

7B%HURHS

%HURHS�YRULJH�NHHU��>�9RUB%HURHSB$,%5�@

+HHIW�X�QRJ�KHW]HOIGH�EHURHS�RI�GH]HOIGH�IXQFWLH�DOV�GH�YRULJH�NHHU�"
�����-D
�����1HH

$QGHUV

(LQGH�0RGXOH

0RGXOH�%HURHS�

(8�6,/&���������PLQ %HURHS����

-D

$OOHHQ�LQGLHQ�YHUYROJSHLOLQJ�(8�6,/&

��



,QWUR%HURHSB$GGLQ�

'H�YROJHQGH�YUDJHQ�JDDQ�RYHU�XZ�EHURHS��
!!(14��7RHVW���RP�YHUGHU�WH�JDDQ���

������0HHU%HGU  �>PHHU@�>QLHW@�ZQ�ZJ�RI�������������
%HGU,QVW  �>SDUWKK@�>JHHQGH]H@�

ZQ�ZJ�RI���������������������������������������������������������������������������
�%HGU3UDN  �>SDUWQHU@�>RXGHUV@��

�����0HQV'QVW  �>PHHU@�RI
%HGU,QVW  �>EHGULMI@�>SUDNWLMN@�>LQVWHOOLQJ@�RI�������������������

%HURHSB$,%5�� 0HHU%HGU  �>HHQ@��

���:HON�EHURHS�RHIHQW�X�RS�GLW�PRPHQW�XLW�"
���:HON�EHURHS�RI�ZHONH�IXQFWLH�RHIHQW�X�RS�GLW�PRPHQW�ELM�KHW�EHGULMI�RI�GH�LQVWHOOLQJ�XLW�"

6HOB%HURHSB$,%'

67(/�9$67��ZHON�EHURHS�"
���«��� ����������������«��
���«��� ���������������«�����
���«�� ���������������*HHQ�YDQ�ERYHQVWDDQGH�������

$QGHUV

��!�%HURHS6WDUWB$,%5�!���RI
��!�%HGULMIV$&7B$,%'�!�

%HURHS=06WDUWB$,%5

!!�(14��7RHWV��)�!�RP�]RHNPDFKLQH�YRRU�EHURHS�WH�VWDUWHQ��
�������������'H�]RHNPDFKLQH�PDDNW�JHEUXLN�YDQ�KHW�HLJHQ�EHGULMI�YDQ�23��%HGULMIV$FW�!����������������������������������������������

%HURHS6WDUWB$,%5

!!�(14��7RHWV��)�!�RP�]RHNPDFKLQH�YRRU�EHURHS�WH�VWDUWHQ���������������

$''�,1

%HGU3UDN� �
9DQ�X]HOI�qQ
%HGULMIV$FWB$,%'� �
UHVSRQV

$QGHUV

%HGU3UDN  �9DQ�X]HOI�qQ
%HGULMIV$FWB$,%'  �UHVSRQV

$QGHUV

%HGU3UDN �9DQ�X]HOI�pQ
%HGULMIV$FWB$,%'���! UHVSRQV

(8�6,/&���������PLQ %HURHS����

��



(,1'(�$''�,1

�����%HGU3UDN �!�>(LJHQ@
���� %HGU3UDN  �>(LJHQ@�qQ�3HUVRQHO  �>-D@

/HLGLQJ

���*HHIW�X�LQ�GLW�EHURHS�RI�GH]H�IXQFWLH�OHLGLQJ�DDQ�PHGHZHUNHUV�"
���+RXGW�X�]LFK�KRRIG]DNHOLMN�EH]LJ�PHW�OHLGLQJJHYHQ�RI�WRH]LFKW�KRXGHQ�"�
���MD >MD@
���QHH >QHH@

1B/HLG:

$DQ�KRHYHHO"
!!(14��3HUVRQHHO�DDQ�ZLH�YLD�DQGHUHQ�OHLGLQJ�ZRUGW�JHJHYHQ�PHHWHOOHQ����
�� ��� � ���������� ��
�� ��� � ���������� ��
�� ���� �� ����������RI�PHHU

9RRUQ:]K

���:DW�]LMQ�GH�YRRUQDDPVWH�ZHUN]DDPKHGHQ�GLH�AX�YHUULFKW�"
���:DW�]LMQ�QDDVW�OHLGLQJJHYHQ�GH�YRRUQDDPVWH�ZHUN]DDPKHGHQ�GLH�AX�YHUULFKW�"
��:DW�YRRU�ZHUN�GRHW�AX�KRRIG]DNHOLMN�"�

������$UE5HO�%HGU3UDN� �9DQ�X]HOI�qQ�3HUVRQHO� �>MD@��RI
�����$UE5HO�%HGU3UDN �!�9DQ�X]HOI�

/HLGLQJ >MD@�HQ
%HGULMI�%HGU3UDN�!>HLJHQ@

���$IOBXUHQ �����XSZ��HQ�%HGU3UDN�!9DQ�X]HOI�RI����
���%HURHSB$,%5  �ZQ�ZJ�RI
���%HGU3UDN  �>HLJHQ@�qQ�3HUVRQHO �!�>MD@�RI
���%HGULMI�6WG%HGU�%HGU,QVW� �>SDUWKK@�JHHQ�YDQ�GH]H��ZQ�ZJ�RI
���%HGULMI�6WHG%HGU�0HHU%HGU  �>PHHU@�>QLHW�ZQ�ZJ

$QGHUV

6HOB%HURHSB$,%5  �JHHQ�YDQ�GH]H�ZQ�ZJ��pQ��
�$UE5HO�%HGU3UDN��!�9DQ�X]HOI�pQ�/HLGLQJ��!�MD�������RI
�$UE5HO�%HGU3UDN �!�9DQ�X]HOI�pQ�/HLGLQJ  �>MD@�������RI
�$UE5HO�%HGU3UDN� �9DQ�X]HOI��pQ�/HLGLQJ �!�>MD@��ZJ������

:]K6WDUWB$,%5

!!�(14��7RHWV��)�!�RP�]RHNPDFKLQH�YRRU�ZHUN]DDPKHGHQ�WH�VWDUWHQ���

$QGHUV ���%HURHSB$,%5  �ZJ�RI
�� 6HOB%HURHSB$,%5 �!�(037<�RI
����$UE5HO�%HGU3UDN� �>HLJHQ@�pQ��
�����/HLGLQJ� �>MD@�ZJ���

$QGHUV

(8�6,/&���������PLQ %HURHS����

��



$''�,1

6HOB:HUN]DDPKHGHQB$,%5

67(/�9$67��ZHON�EHURHS�"
�� «�� ������«��
�� «����������� �����«�����
�� «������������ �����*HHQ�YDQ�ERYHQVWDDQGH�������

(,1'(�$''�,1

����� $UE5HO�%HGU3UDN��!�9DQ�X]HOI�pQ�/HLGLQJ��!�MD�
�����$UE5HO�%HGU3UDN �!�9DQ�X]HOI�pQ�/HLGLQJ  �>MD@�
�����$UE5HO�%HGU3UDN  �9DQ�X]HOI�pQ�/HLGLQJ��!�>MD@�ZJ�

:]KB$,%5

���:DW�]LMQ�YRRUQDDPVWH�ZHUN]DDPKHGHQ�GLH�X�YHUULFKW�"
���:DW�]LMQ��QDDVW�OHLGLQJJHYHQ�GH�YRRUQDDPVWH�ZHUN]DDPKHGHQ�GLH�X�YHUULFKW�"
���:DW�YRRU�ZHUN�GRHW�X�KRRIG]DNHOLMN�"

��!�:]KB$,%5�!�� $QGHUV

(LQGH�0RGXOH

(8�6,/&���������PLQ %HURHS����

��



'H�YROJHQGH�YUDJHQ�JDDQ�RYHU�KHW�]RHNHQ�QDDU�ZHUN��=RX�X�EHWDDOG�ZHUN�YDQ����XXU�RI�PHHU�SHU�ZHHN�ZLOOHQ�KHEEHQ"
���-D >-D@
���1HH >1HH@
���5HHGV�JHYRQGHQ >*HYRQGHQ@
���:LO�ZHO�PDDU�NDQ�QLHW >:LO.DQ1@

2S�ZHONH�WHUPLMQ�]RX�X�NXQQHQ�EHJLQQHQ"
���%LQQHQ���ZHNHQ >0LQG�:NQ@
�����:HNHQ�WRW���PDDQGHQ >:N�B0QG�@
�����0DDQGHQ�WRW���PDDQGHQ >0QG�B�@
�����PDDQGHQ�RI�ODQJHU >0QG�0HHU@

+HHIW�X�GLH�SHULRGH�QRGLJ�RP�LHWV�DI�WH�URQGHQ�L�Y�P����
�������XZ�KXLGLJH�ZHUN� >+XLG:UN@ ��������������DOV�8UHQZHHN��!�OHHJ
���YULMZLOOLJHUVZHUN >9ULMZLOO@
���RSOHLGLQJ�RI�VWXGLH� >2SO6WXG@
���RI�NLQGHURSYDQJ" >.B2SYDQJ@
���1�Y�W���JHHQ�YDQ�GH]H��� >197@

2I�LV�GDW�LQ�YHUEDQG�PHW���
���]LHNWH >=LHNWH@
���YDNDQWLH >9DNDQWLH@
���RI�SHUVRRQOLMNH�RPVWDQGLJKHGHQ" >3HUV2PVW@
���1�Y�W���JHHQ�YDQ�GH]H�� �������������������>197@

:LO:HUN

>-D@

.XQQ6WUW

>:N�B0QG�@���>0QG�B�@���>0QG�0HHU@

$IURQGHQ

>197@

2IBLYP

DQGHUV

DQGHUV

DQGHUV

+HHIW�X�KHW�DIJHORSHQ�KDOI�MDDU�LHWV�JHGDDQ�RP�DDQ�ZHUN�WH�NRPHQ�YDQ
���XXU�RI�PHHU�SHU�ZHHN"�$GYHUWHQWLHV�QDNLMNHQ�RP�HHQ�EDDQ�WH�YLQGHQ
WHOW�DO�PHH�
���-D >-D@
���1HH >1HH@

.XQQ6UW  �>0LQG�:NQ@����>:N�B0QG�@ DQGHUV

:UN.RPHQ

(Q�GH�DIJHORSHQ���ZHNHQ"
���-D >-D@
���1HH >1HH@��
���1HH��2�3��LQ�DIZDFKWLQJ�YDQ�VROOLFLWDWLH� >1D6ROO@

$IJHO��Z

>-D@ >1HH@���ZQ���ZJ

(QGEORN

(8�6,/&���������PLQ :HUN]RHNHQ����

$OOHHQ�LQGLHQ���YHUYROJSHLOLQJ�(8�6,/&�
HQ�23�����MU�HQ��%HWZUN1X� �>QHH@�RI��
8UHQ:HUN�������

��



&$3,&$7,

7B2SOHLGLQJ

!!�(14��,QGLHQ�YDNDQWLH�HQ�UHVSRQGHQW�JDDW�GDDUQD�YHUGHU�PHW�GH]HOIGH�RSOHLGLQJ��NLHV�µMD¶��
!!�(14��1DDP� ��«««��

6RRUW�RQGHUZLMV ��«««��
5LFKWLQJ ��«««��
9DN��6WXGLHULFKWLQJ��«««�����

��� 8�YROJGH�GH�YRULJH�NHHU�GH�RSOHLGLQJ��1DDP�B$,21!�������'H�YRULJH�NHHU�YROJGH�X�HHQ�RSOHLGLQJ��
�9ROJW�X�GLH�QRJ�VWHHGV"

���MD
���QHH
���&%6�JHJHYHQ�IRXW��YROJGH�JHHQ�RSOHLGLQJ
���&%6�JHJHYHQ�IRXW��YROJGH�DQGHUH�RSOHLGLQJ

$QGHUV

-D�ZQ�ZJ $QGHUVQHH

(LQGH�0RGXOH

*([DP8QL

:HON�H[DPHQ�RI�ZHONH�DFDGHPLVFKH�
NZDOLILFDWLH�KHHIW�X�DOV�ODDWVWH�EHKDDOG"
���������������3URSHGHXVH
�� .DQGLGDDWV
�� %DFKHORU
�� 'RFWRUDDO
�� ,QJHQLHXUV
�� 0DVWHU
�� 3URPRWLH
�� 2YHULJ�SRVWGRFWRUDDO
�� *HHQ�H[DPHQ�PHW�VXFFHV�DIJHOHJG

9RUB2SOHLGLQJ  �MD
����1DDP�B$,21  �UHVSRQV

���DQGHUV

9RUB6RRUW2SO  �
8QLYHUVLWDLUH�RSOHLGLQJ
9RUB/HHUMDDU  ��

$QGHUV

*GLSORPD

+HHIW�X�GH�DNWH��KHW�JHWXLJVFKULIW�RI�KHW�
GLSORPD�EHKDDOG"
!!�(14��
1�Y�W�
�DOOHHQ�LQGLHQ�RSOHLGLQJ�JHHQ�
GLSORPD�NHQW���
������������-D
������� 1HH
������� 1�Y�W���RSOHLGLQJ�ZHO�DIJHURQG
������� 1�Y�W���RSOHLGLQJ�QLHW�DIJHURQG

��

*-U(LQGH

��� !!(14��DIURQGHQ�VWDJH�VFULSWLH�WHOW�RRN�DOV�H[DPHQ�DIOHJJHQ����
,Q�ZHON�MDDU����KHHIW�X�KHW�ODDWVWH�H[DPHQ�DIJHOHJG���� EHQW�X�JHVWRSW�PHW�GH�RSOHLGLQJ���� ]LMQ�GH�
OHVVHQ�EHsLQGLJG����KHHIW�X�GH�RSOHLGLQJ�DIJHVORWHQ�"

$QGHUV 7B2SOHLGLQJ  ��

(8�6,/&���������PLQ 2QGHUZLMV����

$OOHHQ�LQGLHQ�YHUYROJSHLOLQJ�(8�6,/&

��



2SOHLG

!!�(14��,QGLHQ�UHVSRQGHQW�QD�GH�YDNDQWLH�YHUGHU�JDDW�PHW�GH]HOIGH�RSOHLGLQJ��NLHV�µMD¶��
��� 8�KHHIW�UHFHQW�HHQ�RSOHLGLQJ�EHsLQGLJG��9ROJW�X�RS�GLW�PRPHQW�PLVVFKLHQ�QRJ�HHQ�DQGHUH�RSOHLGLQJ�RI�FXUVXV�RS�HHQ�
VFKRRO��ELM�HHQ�DQGHU�RSOHLGLQJVLQVWLWXXW�RI�LQ�KHW�EHGULMI"����� 9ROJW�X�RS�GLW�PRPHQW�HHQ�RSOHLGLQJ�RI�FXUVXV�RS�HHQ�VFKRRO��
ELM�HHQ�DQGHU�RSOHLGLQJVLQVWLWXXW�RI�LQ�KHW�EHGULMI"
���-D >-D@
���1HH >1HH@
���1HH��PDDU�VWDUW�QD�YDNDQWLH�PHW�QLHXZH�RSOHLGLQJ >7XVV@

2SO-DUHQ

'XXUW�GH]H�RSOHLGLQJ�RI�FXUVXV�NRUWHU�RI�ODQJHU�GDQ���PDDQGHQ"
!!�(14����PDDQGHQ� �NRGH�����

�� .RUWHU�GDQ���PDDQGHQ
�� ��0DDQGHQ�RI�ODQJHU�

2SOHLG  �>MD@�RI�
7B2SOHLG  ��

$QGHUV

$QGHUV:Q

9HUZ'XXU

+RHODQJ�YHUZDFKW�X�HURYHU�WH�GRHQ"
!!�(14����PDDQGHQ� �NRGH�����

�� �.RUWHU�GDQ���PDDQGHQ
�� ��0DDQGHQ�RI�ODQJHU

2SO9LHU:

+HHIW�X�LQ�GH�DIJHORSHQ���ZHNHQ�HHQ�RSOHLGLQJ�RI�FXUVXV�JHYROJG�RI�EHsLQGLJG�GLH�NRUWHU�GDQ���PDDQGHQ�KHHIW�JHGXXUG�"
�� MD�

�� QHH��

2SOHLG  �QHH�WXVV�ZQ�ZJ�pQ
*0QG(LQGH �!�0QG1X�0QG��

$QGHUV

2SO-DUHQ  �NRUW�ZJ�RI
9HUZ'XXU  �NRUW�RI
2SO9LHU:  �MD

2SO-DUHQ  �ODQJ�RI
9HUZ'XXU� �ODQJ�RI

2SOHLG� �QHH�WXVV�ZQ�ZJ�HQ
2SO9LHU:  �QHH�ZQ�ZJ�HQ�QLHXZH�SHUVRRQ

23/(,',1*� �.257 23/(,',1*� �/$1*
23/(,',1*� �*(92/*'

�YHUNRUWH�YHUVLH�

$QGHUV
(LQGH�0RGXOH

=LH�UHJXOLHUH�(%%�VFKHPD
V 35$7 35$7

(8�6,/&���������PLQ 2QGHUZLMV����

��



2SOHLGLQJ  �ODQJ

2QGHUZLMV6WDUWB$,21

!!�(14��(U�YROJHQ�QX�YUDJHQ�RP�GH�RSOHLGLQJ�YDVW�WH�VWHOOHQ��7RHWV�)��RP�GH�]RHNPDFKLQH�RS�WH�VWDUWHQ����

$''�,1

1DDP�B$,21

:HONH�RSOHLGLQJ�RI�FXUVXV�LV�GDW"�
!!�(14��%LM���RI�PHHU�GH�YRRU�EHURHS�RI�EHURHSNHX]H�EHODQJULMNVWH����

=RHNEHVWDQG
1DDP�B$,21 �!�5HVXOWDDW�ZQ�ZJ

$QGHUV

1DDP�B$,21

:HHW�X�PLVVFKLHQ�HHQ�DQGHUH�QDDP�YRRU�GH]H�RSOHLGLQJ�RI�FXUVXV"�

1LYHDXB$,21

:DW�YRRU�VRRUW�RQGHUZLMV�LV�GLW"�
!!�(14��%LMYRRUEHHOG�YPER��KER��HHQ�RSOHLGLQJ�YLD�GH�/2,�RI�HHQ�VFKRHYHUV�RSOHLGLQJ���

�� «�� �����«��
�� «�� �����«��

�� «�� �����*HHQ�YDQ�GH]H

=RHNEHVWDQG
1LYHDX �!�5HVXOWDDW

$QGHUV

=RHNEHVWDQG
5LFKWLQJ �!�5HVXOWDDW

5LFKWLQJB$,21

:HONH�ULFKWLQJ�"
�� «�� �����«��

�� «�� �����«��
�� «�� �����*HHQ�YDQ�GH]H

$QGHUV

$QGHUV

$QGHUV
=RHNEHVWDQG

6XE5LFKWLQJ��!�5HVXOWDDW

=RHNEHVWDQG
1DDP�B$,21 �!�UHVXOWDDW�ZQ�ZJ�RI
1LYHDXB$,21 �!�UHVXOWDDW�ZQ�ZJ

(8�6,/&���������PLQ 2QGHUZLMV�/DQJ����

��



6XEULFKWLQJB$,21

:HON�YDN�RI�ZHONH�VWXGLHULFKWLQJ�YROJW�X"
�� «�� �����«��

�� «�� �����«��
�� «�� �����*HHQ�YDQ�GH]H

=RHNEHVWDQG
1LYHDX� �YPER�PER�pQ
/HHUZHJ��!�5HVXOWDDW

$QGHUV

/HHUZHJB$,21

:HONH�OHHUZHJ�YROJW�X�"
�� «�� �����«��

�� «�� �����«��
�� «�� �����*HHQ�YDQ�GH]H

=RHNEHVWDQG
1LYHDX  �+%2�8QLYHUVLWDLUH�RSOHLGLQJ�pQ

/HUDDURSOHLGLQJ �!�5HVXOWDDW
$QGHUV

/HUDDURSOHLGLQJB$,21

,V�GLW�HHQ�OHUDUHQRSOHLGLQJ�"
�� MD

�� QHH

$QGHUV-D

$NWHB$,21

:HONH�DNWH�RI�JUDDG�"

)DVH8QLYHUVLWHLWB$,21

,Q�ZHONH�VWXGLHIDVH�EHYLQGW�X�]LFK"
�� «�� �����«��

�� «�� �����«��
�� «�� �����*HHQ�YDQ�GH]H

=RHNEHVWDQG
1LYHDX  �8QLYHUVLWDLUH�RSOHLGLQJ

$QGHUV

���=RHNEHVWDQG�$DQWDO2SO� ��� $QGHUV

(8�6,/&���������PLQ 2QGHUZLMV�/DQJ����

��



7\SB$,21

67(/�9$67��:HONH�RSOHLGLQJ"
�� «�� �����«��

�� «�� �����«��
�� «�� �����*HHQ�YDQ�GH]H

(,1'(�$''�,1

2SO*HW\SHHUG  �1HH 2SO*HW\SHHUG  �-D

6RRUW2SO

67(/�9$67��VRRUW�RQGHUZLMV"
������������������9PER
�� +DYR��DWKHQHXP��J\PQDVLXP��YZR
�� 8QLYHUVLWDLUH�RSOHLGLQJ��LQFO��RSHQ�XQLYHUVLWHLW�
�� 2YHULJH�RSOHLGLQJ�RI�FXUVXV

8QLYHUVLWDLUH�RSOHLGLQJ $QGHUV

)DVH8QL

,Q�ZHONH�VWXGLHIDVH�EHYLQGW�X�]LFK"
�� 3URSHGHXVHIDVH >�3URSHG@
�� %DFKHORU��EDFFDODXUHDDWIDVH >%DFKHO@

�� 'RFWRUDDOIDVH >'RFWRU@
�� 0DVWHUIDVH >0DVWHU@
�� 3URPRWLHIDVH >3URPRW@

�� 2YHULJ�SRVW�GRFWRUDDO >3RVWGRF@

�2SO*HW\SHHUG� �>KDYR�J\PQDVLXP@
�RI
���������������6RRUW2SO� �>KDYR@� pQ

/IWB23�!��� MU
$QGHUV

.ODV��

+HHIW�X�GH��H�NODV�PHW�VXFFHV�GRRUORSHQ��GDW�ZLO�]HJJHQ�AEHQW�AX�RYHUJHJDDQ�QDDU�GH��H�NODV"
�� MD�

�� QHH

������������������������(,1'(�67$1'$$5'%/2.������������������������


�,Q�EODLVH��62,B$,21��!�HPSW\�pQ�/HHUMDDUB$,21� ���^KDYR�9:2`

(8�6,/&���������PLQ 2QGHUZLMV�/DQJ����

(,1'(�02'8/(

��



1�%���$OOHHQ�LQGLHQ��2SO-DUHQ  �
>.RUW�0QG@���ZJ�RI�
9HUZ'XXU  �>.RUW�0QG@�RI�
2SO9LHU:  �>-D@�RI�2SO��0QG� �-D

���2SO-DUHQ��  �>.RUW�0QG@���ZJ�RI��9HUZ'XXU  �>.RUW�0QG@�����������������������������������������������������������
���2SO9LHU:�RI�2SO��0QG  �>-D@

1DDP

:HONH�RSOHLGLQJ�RI�FXUVXV�LV�GDW"
!!�(14��%LM���RI�PHHU�RSOHLGLQJHQ��
%LM���RI�PHHU�RSOHLGLQJHQ�GH�YRRU�EHURHS�RI�EHURHSVNHX]H�EHODQJULMNVWH���

'XXU9(

+RHODQJ�����GXXUW����� GXXUGH��GH�RSOHLGLQJ�FXUVXV�LQ�WRWDDO�YDQ�EHJLQGDWXP�WRW�HLQGGDWXP��
�����ZHHN�RI�PLQGHU
�����ZHHN�WRW���PDDQG
�����WRW���PDDQGHQ
�����WRW���PDDQGHQ

&RGH�� $QGHUV�

1GDJ9(

+RHYHHO�GDJHQ���� GXXUW����� GXXUGH��
GH�RSOHLGLQJ�FXUVXV"

.RUW&RGH

&RGHULQJ�YDQ�RSOHLGLQJ
!!(14���6WDUW�&RGHHUPRGXOH�GRRU�
RS�VSDWLHEDON�WH�GUXNNHQ���

(8�6,/&���������PLQ 2QGHUZLMV�.RUW����

(,1'(�02'8/(

��



(8�6,/&���������PLQ 2QGHUZLMV�JHYROJG��NRUW������

'H�YROJHQGH�YUDJHQ�JDDQ�RYHU�RSOHLGLQJHQ�GLH�JHKHHO�RI�JHGHHOWHOLMN�LQ�1HGHUODQG�JHYROJG�]LMQ��+HHIW�X�QD�GH�ODJHUH�VFKRRO�HHQ�RSOHLGLQJ�
RI�FXUVXV�JHYROJG�ZDDUPHH�X���MDDU�RI�ODQJHU�EH]LJ�EHQW�JHZHHVW"�
!!�(14��2SOHLGLQJHQ�JHYROJG�LQ�YRRUPDOLJ�1HGHUODQGVH�JHELHGHQ��]RDOV�ELMYRRUEHHOG�6XULQDPH�RI�GH�1HGHUODQGVH�$QWLOOHQ�JHOGHQ�DOV�HHQ�
RSOHLGLQJ�JHYROJG�LQ�1HGHUODQG�����

���MD >MD@
���QHH >QHH@

2S/D1/2

>MD@ >QHH@�ZQ�ZJ

*DDW�KHW�RP���RSOHLGLQJ�RI�PHHU�GDQ��"�
���� >(HQ@
����0HHU�GDQ�� >0HHU@

(HQ0HHU2

��� >(HQ@
�� DQGHUV�

+HHIW�X�YRRU�����GH]H�RSOHLGLQJ������HHQ�RI�PHHU�YDQ�GH]H�RSOHLGLQJHQ��GH�DNWH��KHW�JHWXLJVFKULIW�RI�KHW�GLSORPD�EHKDDOG"
���MD >MD@
���QHH >QHH@�

'LSORPD0

>MD@ >QHH@�ZQ�ZJ

!!�(14��(U�YROJHQ�QX�YUDJHQ�RP�GH�RSOHLGLQJ�YDVW�WH�VWHOOHQ��7RHWV�)��RP�GH�]RHNPDFKLQH�RS�WH�VWDUWHQ����

2QGHUZLMV6WDUWB$,21

���:HONH�RSOHLGLQJ�RI�FXUVXV�ZDV�GDW"
���9RRU�ZHONH�RSOHLGLQJ�KHHIW�X�DOV�ODDWVWH�HHQ�DNWH��JHWXLJVFKULIW�RI�GLSORPD�EHKDDOG"

1DDP�B$,21

=RHNEHVWDQG�1DDP�B$,21��!�UHVXOWDDW�ZQ�ZJ

:HHW�X�PLVVFKLHQ�HHQ�DQGHUH�QDDP�YRRU�GH]H�RSOHLGLQJ�RI�FXUVXV"

DQGHUV

1DDP�B$,21

$GG�LQQ

:DW�YRRU�VRRUW�RQGHUZLMV�ZDV�GLW"�
!!�(14��%LMYRRUEHHOG�YPER��KER��HHQ�RSOHLGLQJ�YLD�GH�/2,�RI�HHQ�VFKRHYHUVRSOHLGLQJ����
��� « ��� «
��� « �� «
��� « �� *HHQ�YDQ�GH]H

=RHNEHVWDQG�1LYHDXB$,21��!�UHVXOWDDW DQGHUV

1LYHDXB$,21

(QGEORN

(QGEORN

$OOHHQ�LQGLHQ�
QLHXZH�SHUVRRQ

��



(8�6,/&���������PLQ 2QGHUZLMV�JHYROJG��NRUW������

=RHNEHVWDQG�5LFKWLQJB$,21��!�UHVXOWDDW DQGHUV

:HONH�ULFKWLQJ"
��� « ��� «
��� « �� «
��� « �� *HHQ�YDQ�GH]H

5LFKWLQJB$,21

(LQGH�$GG�LQQ

DQGHUV

DQGHUV
=RHNEHVWDQG�6XE5LFKWLQJB$,21��!�UHVXOWDDW

:HON�YDN�RI�ZHONH�VWXGLHULFKWLQJ�KHHIW�X�JHYROJG"
��� « ��� «
��� « �� «
��� « �� *HHQ�YDQ�GH]H

6XE5LFKWLQJB$,21

=RHNEHVWDQG�1DDP�B$,21��!�UHVXOWDDW�RI
=RHNEHVWDQG�1LYHDXB$,21��!�UHVXOWDDW�ZQ�ZJ

(QGEORN

=RHNEHVWDQG�1LYHDXB$,21� �>YPER@�>PER@�qQ
/HHUZHJ��!�UHVXOWDDW

:HONH�OHHUZHJ�YROJGH�X"
��� « ��� «
��� « �� «
��� « �� *HHQ�YDQ�GH]H

/HHUZHJB$,21

DQGHUV

DQGHUV=RHNEHVWDQG�1LYHDXB$,21� �>+%2@�>8QLY@�qQ
=RHNEHVWDQG�/HUDDURSOHLGLQJ��!�UHVXOWDDW

:DV�GLW�HHQ�OHUDUHQRSOHLGLQJ"
���MD >MD@
���QHH >QHH@

/HUDDURSOHLGLQJB$,21

>MD@ >QHH@�ZQ�ZJ

:HONH�DNWH�RI�JUDDG"

$NWHB$,21

��



(8�6,/&���������PLQ 2QGHUZLMV�JHYROJG��NRUW�������

=RHNEHVWDQG�1LYHDXB$,21� �>8QLY@� DQGHUV

:HON�H[DPHQ�RI�ZHONH�DFDGHPLVFKH�NZDOLILFDWLH�KHHIW�X�DOV�ODDWVWH�JHYROJG"
��� « �� «
��� « �� «
�� « ��� *HHQ�YDQ�GH]H

)DVH8QLYHUVLWHLWB$,21

��!�=RHNEHVWDQG�$DQWDO2SO�� � DQGHUV

67(/�9$67��:HONH�RSOHLGLQJ"
��� « �� «
��� « �� «
�� « ��� «

7\SB$,21

(LQGH�$GG�LQQ

(QGEORN

(LQGH�6WDQGDDUGEORN�2QGHUZLMV�JHYROJG��NRUW��XLW�EDVLVYUDJHQOLMVW

,Q�ZHON�MDDU�KHHIW�X�KHW�GLSORPD��DNWH�RI�JHWXLJVFKULIW�YRRU�GH]H�RSOHLGLQJ�EHKDDOG"

'LSORPD-U

2SO*HW\SHHUG  �1HH
2SO*HW\SHHUG  �-D

*6RRUW2SO

67(/�9$67��VRRUW�RQGHUZLMV"
������������������9PER��0DYR��PXOR��XOR
�� +DYR��DWKHQHXP��J\PQDVLXP��9:2��KEV��PPV
�� 8QLYHUVLWDLUH�RSOHLGLQJ��LQFO��RSHQ�XQLYHUVLWHLW�
�� 2YHULJH�RSOHLGLQJ�RI�FXUVXV

��



(8�6,/&���������PLQ 0DDWVFKDSSHOLMNH�SRVLWLH��

:HONH�RPVFKULMYLQJ�YLQGW�X�KHW�EHVWH�ELM�X�SDVVHQ��!�
���:HUNHQGH�PHW�EHWDDOG�ZHUN >:HUNHQG@
���:HUNORRV >:HUNORRV@
���9ULMZLOOLJHU >9ULMZLO@
���$UEHLGVRQJHVFKLNW >$UE2QJ@
���6FKROLHU�RI�VWXGHUHQGH >6WXGHQW@
���+XLVPRHGHU�RI�KXLVYURXZ�+XLVYDGHU�RI�KXLVPDQ >+XLVYURXZ@
�������OHHJ������*HSHQVLRQHHUG�RI�PHW�GH�987� >987@
���*HHQ�YDQ�GH]H >*HHQ'H]H@

0DDWVSRV

���MRQJHU�GDQ����MDDU��$IOBOIW����������� ����
������MDDU�RI�RXGHU��$IOBOIW !�����

+RHYHHO�XXU�ZHUNW�X�LQ�WRWDDO�LQ�HHQ�QRUPDOH�ZHUNZHHN��RQEHWDDOGH�XUHQ�QLHW�PHHJHUHNHQG"
!!(14�� (YHQWXHHO�HHQ�JHPLGGHOGH�ZHUNZHHN�VFKDWWHQ��ELMY��ELM�SORHJHQGLHQVW�

%LM�YHUVFKLOOHQGH�ZHUNNULQJHQ�XUHQ�ELM�HONDDU�WHOOHQ���
������

:HHW�X�GDQ�RI�KHW�JDDW�RP��
�����XXU�RI�PLQGHU�SHU�ZHHN� >0LQ2I�@��
���PLQGHU�GDQ����XXU� >0LQGHU��@
���PLQGHU�GDQ����XXU������� >0LQGHU��@
���RI�RP����XXU�RI�PHHU�SHU�ZHHN"�� >,V��0HHU@

�H�SHLOLQJ�HQ�0DDWVSRV  �>:HUNHQG@�

:Q���ZJ

8UHQ:HHN

,V+HW'DQ

DQGHUV

DQGHUV

(QGEORN

��



$OOHHQ�LQGLHQ��

��H�SHLOLQJ�HQ��0DDWVFK3RVLWLH�0DDWVSRV��!�>:HUNHQG@�RI
0DDWVFK3RVLWLH�8UHQZHHN������RI
0DDWVFK3RVLWLH�,V+HW'DQ� �>0LQ2I�@���>0LQGHU��@��

(8�6,/&���������PLQ 5HWUR�

+HHIW�X�RRLW�HHQ�EHWDDOGH�ZHUNNULQJ�JHKDG�YDQ����XXU�RI�PHHU�SHU�ZHHN��ZDDULQ�X�ODQJHU�GDQ�HHQ�KDOI�MDDU�JHZHUNW
KHHIW"
���MD >MD@
���QHH >QHH@

2RLW��

!!(14��LQGLHQ�PHHU�GDQ�HHQ�ZHUNNULQJ��YUDJHQ�RYHU�GH�ZHUNNULQJ�PHW�GH�
����PHHVWH�XUHQ�SHU�ZHHN���

:HUNWH�X�LQ�GH�ODDWVWH�ZHUNNULQJ�YDQ����XXU�RI�PHHU�SHU�ZHHN�ZDDULQ�X�ODQJHU�GDQ�HHQ�KDOI�MDDU
JHZHUNW�KHHIW�DOV�ZHUNQHPHU"
���MD >MD@
���QHH >QHH@

:HUNQHPHU

>QHH@�ZQ�ZJ

!!�(14��)LUPDQW��PDDW�RI�EHKHUHQG�YHQQRRW� �FRGH�����
:DV�X�GDQ�ZHUN]DDP�LQ�KHW�EHGULMI�RI�GH�SUDNWLMN��!���
���YDQ�X]HOI� >(LJHQ@
���YDQ�XZ�SDUWQHU� >3DUWQHU@
���RI�YDQ�XZ�RXGHUV�RI�VFKRRQRXGHUV" >2XGHUV@
���1�9�7���JHHQ�YDQ�GH]H� >197@

%HGU3UDN

>MD@

(QGEORN

2RLW��� �>MD@�HQ�0DDWV3RV�0DDWVSRV��!�>:HUNHQG@� DQGHUV

:DV�X�WRHQ�LQ�YDVWH�GLHQVW"
!!�(14��3URHIWLMG� �FRGH�����
����-D >-D@
���1HH >1HH@
���'HHOV�YDVW��GHHOV�WLMGHOLMN >'HHOV@
���1�9�7���JHHQ�YDQ�GH]H� >197@

59DVW'QVW

��



$OOHHQ�LQGLHQ�
5HWUR�2RLW��� �>MD@�HQ�
0DDWV3RV�0DDWVSRV��!�>:HUNHQG@

,QWURB$GGLQ�

'H�YROJHQGH�YUDJHQ�JDDQ�RYHU�AXZ�EHURHS��
!!(14��7RHVW���RP�YHUGHU�WH�JDDQ���

%HURHSB$,%5��
:HON�EHURHS�KHHIW�X�DOV�ODDWVWH�XLWJHRHIHQG"�

6HOB%HURHSB$,%'

67(/�9$67��ZHON�EHURHS�"
���«��� ����������������«��
���«��� ���������������«�����
���«�� ���������������*HHQ�YDQ�GH]H�������>JHHQGH]H@

(LQGH�$GG�LQ����������

$QGHUV

$UEHLGVUHODWLH�%HGU3UDN >HLJHQ@�HQ
%HGULMI�6RRUW%HGU�!UHVSRQVH

��!�%HURHS6WDUWB$,%5�!���RI
��!�%HGULMIV$&7B$,%'�!�

DQGHUV

%HURHS=06WDUWB$,%5

!!�(14��7RHWV��)�!�RP�]RHNPDFKLQH�YRRU�EHURHS�WH�VWDUWHQ��
�������������'H�]RHNPDFKLQH�PDDNW�JHEUXLN�YDQ�KHW�HLJHQ�EHGULMI�YDQ�23��%HGULMIV$FW�!����������������������������������������������

%HURHS6WDUWB$,%5

!!�(14��7RHWV��)�!�RP�]RHNPDFKLQH�YRRU�EHURHS�WH�VWDUWHQ���������������

%HGU3UDN  �>HLJHQ@�qQ
%HGULMIV$FWB$,%'  �UHVSRQV

$GG�LQ

%HGU3UDN� �>HLJHQ@�qQ
%HGULMIV$FWB$,%'� �UHVSRQV

$QGHUV

(8�6,/&���������PLQ %HURHS�UHWUR

��



/HLGLQJ

*DI�X�LQ�GLW�EHURHS�RI�GH]H�IXQFWLH�OHLGLQJ�DDQ�PHGHZHUNHUV"
���MD >MD@
���QHH >QHH@

1B/HLG:

$DQ�KRHYHHO"
!!(14��3HUVRQHHO�DDQ�ZLH�YLD�DQGHUHQ�OHLGLQJ�ZRUGW�JHJHYHQ�PHHWHOOHQ����
�� ��� � >1B�W�P�@ ���������� �� >1B��W�P��@
�� ��� � >1B�W�P�@�� ���������� �� >1B��W�P��@
�� ���� �� >1B��W�P��@ ����������RI�PHHU >1���PHHU@

9RRUQ:]K

���:DW�ZDUHQ�GH�YRRUQDDPVWH�ZHUN]DDPKHGHQ�GLH�AX�YHUULFKWWH�"
���:DW�ZDUHQ�QDDVW�OHLGLQJJHYHQ�GH�YRRUQDDPVWH�ZHUN]DDPKHGHQ�GLH�AX�YHUULFKWWH�"
�� :DW�YRRU�ZHUN�GHHG�AX�KRRIG]DNHOLMN�"�

DQGHUV

/HLGLQJ >MD@�HQ
%HGU3UDN�!>HLJHQ@

���$IOBXUHQ �����XSZ��HQ�%HGU3UDN�!>HLJHQ@�RI����
���%HURHSB$,%5  �ZQ�ZJ�RI
���%HGU3UDN  �>HLJHQ@�qQ�3HUVRQHO �!�>MD@�RI
���%HGU,QVW� �>SDUWKK@�>JHHQGH]H@��ZQ�ZJ�RI
���0HHU%HGU  �>PHHU@�>QLHW�ZQ�ZJ

$QGHUV

6HOB%HURHSB$,%5  �>JHHQGH]H@�ZQ�ZJ��pQ��
�%HGU3UDN��!�>HLJHQ@�pQ�/HLGLQJ��!�MD�������RI
�%HGU3UDN �!�>HLJHQ@�pQ�/HLGLQJ  �>MD@�������RI
�%HGU3UDN� �>HLJHQ@��pQ�/HLGLQJ �!�>MD@��ZJ������

DQGHUV

:]K6WDUWB$,%5

!!�(14��7RHWV��)�!�RP�]RHNPDFKLQH�YRRU�ZHUN]DDPKHGHQ�WH�VWDUWHQ���

$GG�LQ

$QGHUV ��%HURHSB$,%5  �ZJ�RI
��6HOB%HURHSB$,%5 �!�(037<�RI
���%HGU3UDN� �>HLJHQ@�pQ��/HLGLQJ  �>MD@�ZJ���

:]KB$,%5 (LQGH
VWDQGDDUGEORN

(8�6,/&���������PLQ %HURHS�UHWUR����

��



6HOB:HUN]DDPKHGHQB$,%5

67(/�9$67��ZHON�EHURHS�"
�� «�� ������«��
�� «����������� �����«�����
�� «������������ �����*HHQ�YDQ�GH]H�������>JHHQGH]H@

(LQGH�$GG�,Q

$QGHUV��!�:]KB$,%5�!��

����� %HGU3UDN��!�>HLJHQ@�pQ�/HLGLQJ��!�MD�
�����%HGU3UDN �!�>HLJHQ@�pQ�/HLGLQJ  �>MD@�
�����%HGU3UDN  �>HLJHQ@�pQ�/HLGLQJ��!�>MD@�ZJ�

:]KB$,%5

���:DW�ZDUHQ�GH�YRRUQDDPVWH�ZHUN]DDPKHGHQ�GLH�AX�YHUULFKWWH�"
���:DW�ZDUHQ�QDDVW�OHLGLQJJHYHQ�GH�YRRUQDDPVWH�ZHUN]DDPKHGHQ�GLH�AX�YHUULFKWWH"
���:DW�YRRU�ZHUN�GHHG�AX�KRRIG]DNHOLMN�"

(LQGH
%ORN

(8�6,/&���������PLQ %HURHS�UHWUR����

23.ODDU

'LW�ZDUHQ�GH�YUDJHQ�YRRU�GH]H�SHUVRRQ�
7RHWV�FLMIHU���!�RP�YHUGHU�WH�JDDQ

��



(8�6,/&���������PLQ :RQLQJ����

,Q�ZDW�YRRU�W\SH�ZRQLQJ�ZRRQW�X��
,V�GDW�LQ�HHQ�������������������������������������
���YULMVWDDQG�KXLV���� >9UVW@�
���KDOI�YULMVWDDQG�RI�ULMWMHVKXLV�������������� >+YUVW@
���DSSDUWHPHQW�RI�IODW������������� >$SS@
���RI�LQ�HHQ�DQGHUH�ZRQLQJ" >)ODW@

0DDNW�GH�ZRQLQJ�GHHO�XLW�YDQ�HHQ�JHERXZ�PHW����RI�PHHU�ZRQLQJHQ"���
���-D�����ZRQLQJHQ�RI�PHHU������ >-D@���������������������
���1HH��PLQGHU�GDQ����ZRQLQJHQ� >1HH@

+RHYHHO�NDPHUV�KHHIW�XZ�ZRQLQJ"���
!!(14��� 
�1,(7�PHHWHOOHQ��EDGNDPHU��WRLOHW��NHOGHU��NHXNHQ��KDO�HQ�JDQJ��UXLPWHQ�XLWVOXLWHQG�LQ�JHEUXLN�YRRU�EHGULMI�RI

���EHURHS�

����RI�PHHU�NDPHUV� �������

>�����@

>$SS@ DQGHUV

6UW:RQLQJ

*URRW%ORN

$DQW.DP

!!(14��1X�YROJHQ�YUDJHQ�RYHU�ZRQHQ����� NLQGHURSYDQJ���GXXU]DPH�JRHGHUHQ�HQ�GH�ILQDQFLsOH�VLWXDWLH�YDQ
KHW�KXLVKRXGHQ��7RHWV�KHW�QXPPHU�LQ�YDQ�KHW�KXLVKRXGOLG�GDW�GH]H�YUDJHQ�JDDW�EHDQWZRRUGHQ����

>]LFKWJHJHYHQ�KXLVKRXGER[@

���� HU�]LMQ�SHUVRQHQ�LQ�++%R[�MRQJHU�GDQ����MDDU

,QYXO++GHHO

$DQWDO�SHUV��LQ�++�!� $DQWDO�SHUV��LQ�++� �

:DW�YRRU�VRRUW�NHXNHQ�LV�HU�LQ�XZ�ZRQLQJ��,V�GDW�
���JHVORWHQ�NHXNHQ���ZRRQNHXNHQ� >'LFK.HXN@
���RSHQ�NHXNHQ� >2SHQ.HXN@
���RI�HHQ�NRRNQLV���NLWFKHQHWWH" >1LV.LWFK@
���JHHQ�YDQ�GH]H >*HHQ@

6UW.HXNHQ

'H�YROJHQGH�YUDJHQ�JDDQ�RYHU�XZ�ZRQLQJ�

!!(14���7RHWV���!�RP�YHUGHU�WH�JDDQ���

:RQLQJ

,V�HU�LQ�XZ�ZRQLQJ�HHQ�WRLOHW�GDW�X�QLHW�KRHIW�WH�GHOHQ�PHW�HHQ�DQGHU�KXLVKRXGHQ"
���-D��WRLOHW�YRRU�SULYp�JHEUXLN >3ULYH@
���1HH��PRHW�WRLOHW�GHOHQ >'HOHQ@
���1HH��JHHQ�WRLOHW�DDQZH]LJ >*HHQ@

(LJHQ:&

9UDDJ�DG�KRF������YHUYDOOHQ�

��



,V�HU�LQ�XZ�ZRQLQJ�HHQ�EDG�RI�GRXFKH�GLH�X�QLHW�KRHIW�WH�GHOHQ�PHW�HHQ�DQGHU�KXLVKRXGHQ"
���-D��EDG�GRXFKH�YRRU�SULYp�JHEUXLN >3ULYH@
���1HH��PRHW�EDG�GRXFKH�GHOHQ >'HOHQ@
���1HH��JHHQ�EDG�GRXFKH�DDQZH]LJ >*HHQ@

(LJHQ%DG

(8�6,/&���������PLQ :RQLQJ����

+HHIW�X�PHW�XZ�ZRQLQJ�HHQ�YDQ�GH�YROJHQGH�SUREOHPHQ��
!!(14���7RHWV���!�RP�YHUGHU�WH�JDDQ���

+HHIW�GH�ZRQLQJ�HHQ�OHNNHQG�GDN�"�������������������������������������
���-D >-D@
���1HH >1HH@

+HHIW�GH�ZRQLQJ�YRFKWLJH�PXUHQ��YORHUHQ�RI�IXQGHULQJHQ"�������������������������������������
���-D >-D@
���1HH >1HH@

+HHIW�GH�ZRQLQJ�YHUURWWH�UDDPNR]LMQHQ�RI�YORHUHQ�"�������������������������������������
���-D >-D@
���1HH >1HH@

/DVW/

//HN

/9RFKW

/5RW

!!(14��WH�GRQNHU� �ZDQQHHU�HU�RS�HHQ�]RQQLJH�GDJ�LQ�GH�PHHVWH�NDPHUV�QLHW�JHQRHJ�GDJOLFKW�ELQQHQYDOW���
,V�GH�ZRQLQJ�WH�GRQNHU�"�������������������������������������
���-D >-D@
���1HH >1HH@

/'RQNHU

!!(14��ELMYRRUEHHOG�JHOXLGHQ�YDQ�YHUNHHU��EHGULMYHQ��IDEULHNHQ��HWF���
+HHIW�X�LQ�XZ�ZRQLQJ�ZHO�HHQV�JHOXLGVRYHUODVW�YDQ�EXUHQ�RI�YDQ�EXLWHQ"
���-D >-D@
���1HH >1HH@�����

*HOXLG/

9UDDJ�DG�KRF������YHUYDOOHQ�

9UDDJ�DG�KRF������YHUYDOOHQ�

��



(8�6,/&���������PLQ :RQLQJ����

+HHIW�X�LQ�XZ�ZRRQRPJHYLQJ�ZHO�HHQV�ODVW�YDQ�YHUYXLOLQJ�RI�DQGHUH�PLOLHXSUREOHPHQ��]RDOV�URRN��VWRI��VWDQN�RI�YHUYXLOG�
ZDWHU"
���-D >-D@
���1HH >1HH@����������

+HHIW�X�LQ�XZ�ZRRQRPJHYLQJ�ZHO�HHQV�ODVW�YDQ�YDQGDOLVPH��JHZHOG�RI�FULPLQDOLWHLW"
���-D >-D@
���1HH >1HH@�������������������������������������������

0LOLHX/

9DQGDOL/

1X�YROJHQ�HQNHOH�YUDJHQ�RYHU�GH�ZRRQRPJHYLQJ�
!!(14���7RHWV���!�RP�YHUGHU�WH�JDDQ���

:RRPRPJ

9UDJHQ�DG�KRF������YHUYDOOHQ�

9DQGD9K

,V�GDW�YRRUQDPHOLMN�YDQZHJH��
���ILQDQFLsOH�UHGHQHQ� >)LQDQF@
���KHW�QLHW�NXQQHQ�YHUNRSHQ�YDQ�GH�KXLGLJH�ZRQLQJ� >9HUNRRS@
���WH�ODQJH�RS]HJWHUPLMQ�YDQ�KXLGLJ�KXXUFRQWUDFW� >2S]HJ@
���JHHQ�PHGHZHUNLQJ�YDQ�ZRQLQJYHUHQLJLQJ�� >0HGHZHUN@
���WH�ODQJH�ZDFKWOLMVWHQ�ELM�ZRQLQJYHUHQLJLQJHQ� >:DFKWO@
���WH�ZHLQLJ�EHVFKLNEDUH�JHVFKLNWH�KXXUZRQLQJHQ� >*HVFKLNW@
���RI�HHQ�DQGHUH�UHGHQ" >$QGHUV@

'HQNW�X�GDW�X�WXVVHQ�QX�HQ����PDDQGHQ�YHUKXLVG�EHQW"
���-D >-D@
���1HH >1HH@
���0LVVFKLHQ� >0LVVFKLHQ@

-D
9HUK-D

9HUK1HH

DQGHUV

DQGHUV

*HOXLG/� �>MD@�RI�0LOLHX/� �>-D@�RI�9DQGDOL/� �>-D@
�����*HOXLG/� �>MD@�HQ�0LOLHX/� �>MD@�HQ�9DQGDOL/� �>-D@
�����*HOXLG/� �>MD@�HQ�0LOLHX/� �>MD@�HQ�9DQGDOL/��!�>MD@
�����*HOXLG/� �>MD@�HQ�0LOLHX/��!�>MD@�HQ�9DQGDO/ �>MD@
�����*HOXLG/� �>MD@�HQ�0LOLHX/��!�>MD@�HQ�9DQGDOL/��!�>MD@
�����*HOXLG/��!�>MD@�HQ�0LOLHX/� �>MD@�HQ�9DQGDOL/� �>MD@
�����*HOXLG/��!�>MD@�HQ�0LOLHX/� �>MD@�HQ�9DQGDOL/��!�>MD@�
�����*HOXLG/��!�>MD@�HQ�0LOLHX/��!�>MD@�HQ�9DOLGDOL/� �>MD@

�����8�KHHIW�QHW�JH]HJG�GDW�X�ZHO�HHQV�ODVW�KHHIW�YDQ�JHOXLG��PLOLHXSUREOHPHQ�HQ�YDQGDOLVPH��JHZHOG�RI�FULPLQDOLWHLW�
�����8�KHHIW�QHW�JH]HJG�GDW�X�ZHO�HHQV�ODVW�KHHIW�YDQ�JHOXLG�HQ�PLOLHXSUREOHPHQ�
�����8�KHHIW�QHW�JH]HJG�GDW�X�ZHO�HHQV�ODVW�KHHIW�YDQ�JHOXLG�HQ�YDQGDOLVPH��JHZHOG�RI�FULPLQDOLWHLW�
�����8�KHHIW�QHW�JH]HJG�GDW�X�ZHO�HHQV�ODVW�KHHIW�YDQ�JHOXLG�
�����8�KHHIW�QHW�JH]HJG�GDW�X�ZHO�HHQV�ODVW�KHHIW�YDQ�PLOLHXSUREOHPHQ�HQ�YDQGDOLVPH��JHZHOG�RI�FULPLQDOLWHLW�
�����8�KHHIW�QHW�JH]HJG�GDW�X�ZHO�HHQV�ODVW�KHHIW�YDQ�PLOLHXSUREOHPHQ�
�����8�KHHIW�QHW�JH]HJG�GDW�X�ZHO�HHQV�ODVW�KHHIW�YDQ�YDQGDOLVPH��JHZHOG�RI�FULPLQDOLWHLW�
:LOW�X�YDQZHJH�GH]H�RYHUODVW�YHUKXL]HQ"

���-D >-D@
���1HH >1HH@
���0LVVFKLHQ� >0LVVFKLHQ@

>QHH@ DQGHUV

��



(8�6,/&���������PLQ :RQLQJ����

%HQW�X�HLJHQDDU��KXXUGHU�RI�RQGHUKXXUGHU�YDQ�XZ�ZRQLQJ"
���(LJHQDDU >(LJ@
���+XXUGHU >+U@
���2QGHUKXXUGHU >2QG+U@
���*UDWLV�ZRQLQJ >*UDWLV@

>+U@���>2QG+U@

%HWDDOW�X�KXXU�SHU�
���ZHHN����� >:N@�����
�����ZHNHQ������� >:NQ@
���PDDQG��������� >0QG@
���NZDUWDDO����� >.ZUW@
���KDOI�MDDU������� >+MDDU@
���MDDU" >-DDU@

+RHYHHO�EHGUDDJW�GH�KXXU�SHU���7HUPLMQ!"
!!(14����=R�QRGLJ�ODWHQ�VFKDWWHQ�

9RHU�HHQ�EHGUDJ�LQ�YDQ�PLQLPDDO���HQ�PD[LPDDO�������HXUR
V����
>��������@

7HUPLMQ

+U%HGUDJ

!!(14���0HHU�GDQ�ppQ�DQWZRRUG�PRJHOLMN����
=LMQ�HU�LQ�GH�KXXU�NRVWHQ�RSJHQRPHQ�YRRU�
���ZDWHU�� >:DWHU@
���HOHNWULFLWHLW�� >(OHNWU@
���YHUZDUPLQJ�� >9HUZDUP@
���KXXU�JDUDJHER[� >+U*DUDJH@
����RYHULJH��VHUYLFHNRVWHQ" >2YHULJ@
���*HHQ�YDQ�GH]H >*HHQ'H]H@�

.RVW,Q+U

(QGEORN

+XXU(LJ

!!(14���YRRUKHHQ�KXXUVXEVLGLH����
2QWYDQJW�X�KXXUWRHVODJ"
���-D >-D@
���1HH >1HH@��

,V�ELM�GH�GRRU�X�JHQRHPGH�KXXU�GH�KXXUWRHVODJ�DO�DIJHWURNNHQ"
���-D >-D@
���1HH >1HH@��

+XXUVXEV

6XE$I+U

>-D@ >1HH@���ZQ���ZJ

$QGHUV

��



(8�6,/&���������PLQ .LQGHURSYDQJ

$OOHHQ�LQGLHQ�SHUVRQHQ�LQ�++%R[�MRQJHU�GDQ����MDDU

�� 7HQPLQVWH���SHUV��LQ�++%R[�PHW�OHHIWLMG� ���MDDU
'H�YROJHQGH�YUDJHQ�JDDQ�RYHU���� VFKRROJDDQ�HQ��NLQGHURSYDQJ��
!!(14���7RHWV���!�RP�YHUGHU�WH�JDDQ���

!!�(14���
�7RHWV�5HJHOQU�++%R[�LQ�YDQ�SHUVRRQ�RYHU�ZLH�GH�YUDJHQ�JDDQ���

�%HJLQ�PHW�RXGVWH�NLQG�

�5HHGV�JHKDG� �URRG����

2YHU]LFKW�SHUVRQHQ������MDDU

/IWB.LQG>L@ ����MDDU�����RI
/IWB.LQG>L@� ���MDDU�HQ 6FKRRO  �MD����RI
/IWB.LQG>L@� ���W�P����MDDU

,QWUR.LQGRSY

6HOB.LQG

��� DDQWDO�SHUV��LQ�++�MRQJHU�GDQ����MDDU� ����NLQG�YDQ�++.HUQ
�� DDQWDO�SHUV��LQ�++�MRQJHU�GDQ����MDDU�!�
�� DDQWDO�SHUV��LQ�++�MRQJHU�GDQ����MDDU� ����JHHQ�NLQG�YDQ�++.HUQ
�� DOOH�SHUV��LQ�++������MDDU�NLQG�YDQ�++.HUQ
�����RI�PHHU�SHUV��LQ�++������MDDU�JHHQ�NLQG�YDQ�++.HUQ��

/IWB.LQG>L@� ���RI���MDDU����RI
/IWB.LQG>L@� ���MDDU�HQ 6FKRRO��!�MD

������� UHJHOQU++%R[�JHVO�JHEGDWXP�OHHIWLMG�>6HOB.LQG@����������

0DDNW�����X����� XZ�KXLVKRXGHQ��YRRU���� XZ�NLQG����� GLW�NLQG����� KHW�NLQG�JHERUHQ�RS
>JHEGDWXP@��UHJHOPDWLJ�JHEUXLN�YDQ�HHQ�SHXWHUVSHHO]DDO"
���-D >-D@
���1HH >1HH@

-D 1HH���ZQ���ZJ

+RHYHHO�XXU�SHU�ZHHN�LV�GDW"
>�����@

3HXW6S=D

8UHQ3HXW6S=D

/IWB.LQG>L@� �� /IWB.LQG>L@ �!���MDDU

������� UHJHOQU++%R[�JHVO�JHEGDWXP�OHHIWLMG�>6HOB.LQG@����������

*DDW���� XZ�NLQG����� GLW�NLQG�� �� KHW�NLQG�JHERUHQ�RS�>JHEGDWXP@��DO�QDDU�GH�EDVLVVFKRRO"
���-D >-D@
���1HH >1HH@

6FKRRO

��



(8�6,/&���������PLQ .LQGHURSYDQJ����

������� UHJHOQU++%R[�JHVO�JHEGDWXP�OHHIWLMG�>6HOB.LQG@����������

0DDNW�����X����� XZ�KXLVKRXGHQ��YRRU���� XZ�NLQG����� GLW�NLQG����� KHW�NLQG�JHERUHQ�RS�>JHEGDWXP@�
UHJHOPDWLJ�JHEUXLN�YDQ�EXLWHQVFKRROVH�RSYDQJ"
!!(14���2YHUEOLMYHQ�RS�VFKRRO�WXVVHQ�GH�PLGGDJ�QLHW�PHHWHOOHQ���
���-D >-D@
���1HH >1HH@

-D 1HH���ZQ���ZJ

+RHYHHO�XXU�SHU�ZHHN�LV�GDW"
>�����@

������� UHJHOQU++%R[�JHVO�JHEGDWXP�OHHIWLMG�>6HOB.LQG@����������

0DDNW�����X����� XZ�KXLVKRXGHQ��YRRU���� XZ�NLQG����� GLW�NLQG����� KHW�NLQG�JHERUHQ�RS�>JHEGDWXP@��UHJHOPDWLJ�JHEUXLN�YDQ�
RSYDQJ�GRRU�HHQ�JDVWRXGHU�YLD�HHQ�JDVWRXGHUEXUHDX"
���-D >-D@
���1HH >1HH@

-D 1HH���ZQ���ZJ

+RHYHHO�XXU�SHU�ZHHN�LV�GDW"
>�����@

/IWB.LQG>L@ ��W�P����MDDU��RI
/IWB.LQG>L@� ���MDDU�HQ 6FKRRO� �MD

/IWB.LQG>L@ ����MDDU��RI
/IWB.LQG>L@� ���MDDU�HQ 6FKRRO �!�MD

������� UHJHOQU++%R[�JHVO�JHEGDWXP�OHHIWLMG�>6HOB.LQG@����������

0DDNW�����X����� XZ�KXLVKRXGHQ��YRRU���� XZ�NLQG����� GLW�NLQG����� KHW�NLQG�JHERUHQ�RS�>JHEGDWXP@�
UHJHOPDWLJ�JHEUXLN�YDQ�RYHUEOLMYHQ�RS�VFKRRO�WXVVHQ�GH�PLGGDJ"
���-D >-D@
���1HH >1HH@

-D 1HH���ZQ���ZJ

+RHYHHO�XXU�SHU�ZHHN�LV�GDW"
>�����@

*DVW2XG

8UHQ*DVW2XG

2YHUEO

8UHQ2YHUEO

/IWB.LQG>L@ ����MDDU��RI
/IWB.LQG>L@� ���HQ�6FKRRO��!�MD

/IWB.LQG>L@� ���MDDU�HQ 6FKRRO� �MD����RI
/IWB.LQG>L@� ���W�P����MDDU

������� UHJHOQU++%R[�JHVO�JHEGDWXP�OHHIWLMG�>6HOB.LQG@����������

0DDNW�����X����� XZ�KXLVKRXGHQ��YRRU���� XZ�NLQG����� GLW�NLQG����� KHW�NLQG�JHERUHQ�RS�>JHEGDWXP@�
UHJHOPDWLJ�JHEUXLN�YDQ�RSYDQJ�ELM�HHQ�NLQGHUGDJYHUEOLMI��LQFOXVLHI�EHGULMIVFUqFKH"
���-D >-D@
���1HH >1HH@

-D 1HH���ZQ���ZJ

+RHYHHO�XXU�SHU�ZHHN�LV�GDW"
>�����@

.LQG'DJ

8UHQ.LQG'DJ

%X6FK2SY

8UHQ%X6FK23Y

��



(8�6,/&���������PLQ .LQGHURSYDQJ����

������� UHJHOQU++%R[�JHVO�JHEGDWXP�OHHIWLMG�>6HOB.LQG@����������

0DDNW�����X����� XZ�KXLVKRXGHQ��YRRU���� XZ�NLQG����� GLW�NLQG����� KHW�NLQG�JHERUHQ�RS�>JHEGDWXP@��UHJHOPDWLJ�JHEUXLN�YDQ
HHQ�RQEHWDDOGH�RSSDV�]RDOV�YULHQGHQ��EXUHQ�RI�IDPLOLH"
!!(14���%HGRHOG�ZRUGW�IDPLOLH�EXLWHQ�KHW�KXLVKRXGHQ���
���-D >-D@
���1HH >1HH@

-D 1HH���ZQ���ZJ

+RHYHHO�XXU�SHU�ZHHN�LV�GDW"
>�����@

2SSDV2QE

8UHQRSSDV2

%ORN�%H]LW

+HUKDDO�YDQDI�6HOB.LQG�YRRU�DOOH�
SHUVRQHQ�LQ�++�MRQJHU�GDQ����MDDU��

������� UHJHOQU++%R[�JHVO�JHEGDWXP�OHHIWLMG�>6HOB.LQG@����������

0DDNW�����X����� XZ�KXLVKRXGHQ��YRRU���� XZ�NLQG����� GLW�NLQG����� KHW�NLQG�JHERUHQ�RS�>JHEGDWXP@��UHJHOPDWLJ�JHEUXLN�YDQ
HHQ�EHWDDOGH�RSSDV"
!!(14��$X�SDLU�PHHWHOOHQ����
���-D >-D@
���1HH >1HH@

-D 1HH���ZQ���ZJ

+RHYHHO�XXU�SHU�ZHHN�LV�GDW"
>�����@

2SSDV%HW

8UHQRSSDV%

��



(8�6,/&���������PLQ %H]LW

�����������������:LM�ZLOOHQ�JUDDJ�ZHWHQ�ZHONH�YDQ�GH�YROJHQGH�GXXU]DPH�DUWLNHOHQ�LQ�XZ�KXLVKRXGHQ�DDQZH]LJ�]LMQ�
�����������������!!�(14��7RHWV���!�RP�YHUGHU�WH�JDDQ���

,V�HU�LQ�XZ�KXLVKRXGHQ�HHQ�NOHXUHQWHOHYLVLH"
���-D >-D@
���1HH >1HH@

,V�GDW�RP�ILQDQFLsOH�UHGHQHQ"�
���-D >-D@
���1HH >1HH@

!!(14��ODSWRS�LV�RRN�SHUVRQDO�FRPSXWHU���
,V�HU�LQ�XZ�KXLVKRXGHQ�HHQ�SHUVRQDO�FRPSXWHU"
���-D >-D@
���1HH >1HH@

,V�GDW�RP�ILQDQFLsOH�UHGHQHQ"�
���-D >-D@
���1HH >1HH@

-D���ZQ���ZJ 1HH

,V�HU�LQ�XZ�KXLVKRXGHQ�HHQ�ZDVPDFKLQH"
���-D >-D@
���1HH >1HH@

,V�GDW�RP�ILQDQFLsOH�UHGHQHQ"�
���-D >-D@
���1HH >1HH@

1HH-D���ZQ���ZJ

1HH-D���ZQ���ZJ

'XXU]$UW

.WY

5HG1R.WY

3F

5HG1R3F

:DVP

5HG1R:DVP

+HHIW�X��RI�LHPDQG�DQGHUV�LQ�XZ�KXLVKRXGHQ��HHQ�DXWR"
!!(14���/HDVH�DXWR�YDQ�ZHUNJHYHU�PHHWHOOHQ�ZDQQHHU�GH]H�RRN�SULYp�JHEUXLNW�ZRUGW���
���-D >-D@
���1HH >1HH@

$XWR

1HH-D���ZQ���ZJ

,V�GDW�RP�ILQDQFLsOH�UHGHQHQ"�
���-D >-D@
���1HH >1HH@

5HG1R$XWR

(QGEORFN9UDJHQ�DG�KRF������YHUYDOOHQ�

��



(8�6,/&���������PLQ 5RQGNRPHQ���YHURRUORYHQ�����

'H�YROJHQGH�YUDJHQ�JDDQ�RYHU�GH�ILQDQFLsOH�VLWXDWLH�YDQ�XZ�KXLVKRXGHQ��
!!(14���7RHWV���!�RP�YHUGHU�WH�JDDQ���

+RH�JRHG�NXQW�X�PRPHQWHHO�PHW�KHW�WRWDOH�QHWWR�LQNRPHQ�YDQ�XZ�KXLVKRXGHQ�URQGNRPHQ��GDW�ZLO�]HJJHQ�XZ�JHEUXLNHOLMNH�
QRRG]DNHOLMNH�XLWJDYHQ�EHWDOHQ��,V�GDW�
���]HHU�PRHLOLMN������ >=PRHL@����������������������������������������������
���PRHLOLMN� >0RHL@����������������������
���HHUGHU�PRHLOLMN� >(HUPRHL@��������������������������
���HHUGHU�JHPDNNHOLMN� >(HUPDN@������������������������������
���JHPDNNHOLMN� >0DN@�����������������������������������������������������
���RI�]HHU�JHPDNNHOLMN" >=PDN@

:HON�QHWWR�LQNRPHQ�SHU�PDDQG�KHHIW�X�PRPHQWHHO�PLQVWHQV�QRGLJ�RP�URQG�WH�NXQQHQ�NRPHQ��GDW�ZLO�]HJJHQ�RP�GH�
JHEUXLNHOLMNH�QRRG]DNHOLMNH�XLWJDYHQ�YRRU�XZ�KXLVKRXGHQ�WH�NXQQHQ�EHWDOHQ"�
!!(14���9RHU�HHQ�EHGUDJ�LQ�YDQ�PLQLPDDO���HQ�PD[LPDDO�������HXUR
V����
>��������@

+HHIW�XZ�KXLVKRXGHQ�YROGRHQGH�JHOG�RP�LHGHUHHQ�MDDUOLMNV�HHQ�ZHHN�RS�YDNDQWLH�WH�ODWHQ�JDDQ"
���-D >-D@
���1HH >1HH@

+HHIW�XZ�KXLVKRXGHQ�YROGRHQGH�JHOG�RP�XZ�KXLV�JRHG�WH�YHUZDUPHQ"
���-D >-D@
���1HH >1HH@

,QWUR)LQ

5RQG.RPHQ

0LQLP,QN

9DNDQWLH

9HUZDUP

9RRU�HHQ�RQGHU]RHN�DOV�GLW�LV�KHW�QRGLJ�GDW�ZH�YDQ�PHQVHQ�JOREDDO�KHW�KXLVKRXGLQNRPHQ�ZHWHQ���
0DJ�LN�X�GDDURP�YUDJHQ�KRHYHHO�JHOG�HU�1(772�SHU�0$$1'�2)�SHU�-$$5�ELQQHQNRPW�ELM�XZ�KXLVKRXGHQ"�+HW�JDDW�GXV�RP
KHW�LQNRPHQ�QD�DIWUHN�YDQ�EHODVWLQJHQ�HQ�SUHPLHV������YDQ�DOOH�SHUVRQHQ�YDQ�XZ�KXLVKRXGHQ�ELM�HONDDU�RSJHWHOG���

�
���(14��=RQRGLJ�ODWHQ�VFKDWWHQ��2SJHYHQ�SHU���ZHNHQ�LV�RRN�PRJHOLMN����

������$DQWDO33�!�

67(/�9$67��,QNRPHQ�SHU���ZHNHQ��SHU�PDDQG�RI�SHU�MDDU�"
�����ZHNHQ >9LHU:@
���0DDQG >0DDQG@
���-DDU >-DDU@

,QNRPHQ++

:Q���ZJDQGHUV

3HULRGH

+HHIW�XZ�KXLVKRXGHQ�YROGRHQGH�JHOG�RP�UHJHOPDWLJ�QLHXZH�NOHUHQ�WH�NRSHQ"
���-D >-D@
���1HH >1HH@

1.OHUHQ

+HHIW�XZ�KXLVKRXGHQ�YROGRHQGH�JHOG�RP�WHQPLQVWH�ppQ�NHHU�SHU�PDDQG�NHQQLVVHQ�RI�IDPLOLH�WH�HWHQ�WH�YUDJHQ"
!!(14��%HGRHOG�ZRUGW�HHQ�ZDUPH�PDDOWLMG�RI�GLQHU����
���-D >-D@
���1HH >1HH@

)DP(WHQ

+HHIW�XZ�KXLVKRXGHQ�YROGRHQGH�JHOG�RP�YHUVOHWHQ�PHXEHOV�WH�YHUYDQJHQ�GRRU�QLHXZH"
���-D >-D@
���1HH >1HH@

9HUVO0HXE

��



(8�6,/&���������PLQ 5RQGNRPHQ���YHURRUORYHQ����

:DV�GDW�RP�ILQDQFLsOH�UHGHQHQ"�
���-D >-D@
���1HH >1HH@

�-D

:RRQ$FKW)LQ

���+XXUHLJ� �(LJHQDDU
���+XXU(LJ� �+XXUGHU�RI�2QGHUKXXUGHU

+HHIW�XZ�KXLVKRXGHQ�LQ�GH�DIJHORSHQ����PDDQGHQ�DFKWHUVWDQG�JHKDG�LQ�GH�EHWDOLQJ�YDQ�GH�
����K\SRWKHHN������KXXU��"
���-D >-D@
���1HH >1HH@

$QGHUV+XXUHLJ� �>+U@�>2QGHU+U@�>(LJ@

:RRQ$FKW

1HH�ZQ���ZJ

,HGHU�KXLVKRXGHQ�KHHIW�PDDQGHOLMNV�YDVWH�ZRRQODVWHQ��1LHW�LHGHUHHQ�NDQ�GLH�XLWJDYHQ�HYHQ�PDNNHOLMN�RSEUHQJHQ��+RH�]ZDDU�
]LMQ�GH�ZRRQODVWHQ�YRRU�XZ�KXLVKRXGHQ��,V�GDW�
���HHQ�]ZDUH�ODVW������ >=ZDDU@��������������������������������������������������
���HQLJV]LQV�HHQ�ODVW���������������� >(QLJ]Z@��������������������������������������������
���RI�KHOHPDDO�JHHQ�ODVW" >*HHQ@

:RRQ/DVW

.DQ�XZ�KXLVKRXGHQ�RQYHUZDFKWH�QRRG]DNHOLMNH�XLWJDYHQ�GRHQ�WHU�ZDDUGH�YDQ���� HXUR��]RQGHU�GDDUYRRU�JHOG�WH�OHQHQ"
���-D >-D@
���1HH >1HH@����

+HHIW�XZ�KXLVKRXGHQ�YROGRHQGH�JHOG�RP�WHQ�PLQVWH�RP�GH�DQGHUH�GDJ�HHQ�ZDUPH�PDDOWLMG�PHW�YOHHV��NLS�RI�YLV�WH�EHWDOHQ"
���-D >-D@
���1HH >1HH@����

:DUP(WHQ

2QYHUY8LWJ

!!(14��DFKWHUVWDQG�LQ�EHWDOLQJ�YDQ�K\SRWKHHN�KXXU��RP�ILQDQFLsOH�
UHGHQHQ��LQ�GH�DIJHORSHQ����PDDQGHQ���
:DV�GDW�ppQ�NHHU�RI�YDNHU"�
���(HQ�NHHU >(HQ@
���9DNHU >9DNHU@

-D 1HH�ZQ���ZJ

+HHIW�XZ�KXLVKRXGHQ�LQ�GH�DIJHORSHQ����PDDQGHQ�DFKWHUVWDQG�JHKDG�LQ�GH�EHWDOLQJ�YDQ�HOHNWULFLWHLW���ZDWHU� RI�
JDVUHNHQLQJHQ"�
���-D >-D@
���1HH >1HH@

1XWV$FKW

-D 1HH�ZQ���ZJ

:RRQ$FKW)UHT

��



(8�6,/&���������PLQ 5RQGNRPHQ���YHURRUORYHQ����

:DV�GDW�RP�ILQDQFLsOH�UHGHQHQ"�
���-D >-D@
���1HH >1HH@

1XWV$FKW)LQ

!!(14��DFKWHUVWDQG�LQ�EHWDOLQJ�YDQ�HOHNWULFLWHLW���ZDWHU� RI�JDVUHNHQLQJHQ��RP�
ILQDQFLsOH�UHGHQHQ��LQ�GH�DIJHORSHQ����PDDQGHQ���
:DV�GDW�ppQ�NHHU�RI�YDNHU"�
���(HQ�NHHU >(HQ@
���9DNHU >9DNHU@

1XWV$FKW)UHT

1HH���ZQ���ZJ

+HHIW�XZ�KXLVKRXGHQ�LQ�GH�DIJHORSHQ����PDDQGHQ�DFKWHUVWDQG�JHKDG�LQ�GH�EHWDOLQJ�YDQ�RS�DIEHWDOLQJ�JHNRFKWH�DUWLNHOHQ"
���-D >-D@
���1HH >1HH@

$UW$FKW

:DV�GDW�RP�ILQDQFLsOH�UHGHQHQ"�
���-D >-D@
���1HH >1HH@

-D

$UW$FKW)LQ

!!(14��DFKWHUVWDQG�LQ�EHWDOLQJ�YDQ�RS�DIEHWDOLQJ�JHNRFKWH�DUWLNHOHQ��RP�ILQDQFLsOH�UHGHQHQ��LQ�
GH�DIJHORSHQ����PDDQGHQ���
:DV�GDW�ppQ�NHHU�RI�YDNHU"�
���(HQ�NHHU >(HQ@
���9DNHU >9DNHU@

$UW$FKW)UHT

+HHIW�X�DUWLNHOHQ�JHNRFKW�RS�DIEHWDOLQJ�GLH�RS�GLW�PRPHQW�QRJ�QLHW�YROOHGLJ�]LMQ�DIEHWDDOG"
���-D >-D@
���1HH >1HH@

$UW$IEHW

1HH�ZQ���ZJ

1HH���ZQ���ZJ

-D

1HH�ZQ���ZJ-D

-D

��



+HHIW�XZ�KXLVKRXGHQ�LQ�GH�DIJHORSHQ����PDDQGHQ�DFKWHUVWDQG�JHKDG�ELM�GH�DIEHWDOLQJ
YDQ�GH�OHQLQJ"
���-D >-D@
���1HH >1HH@

/HQL$FKW

:DV�GDW�RP�ILQDQFLsOH�UHGHQHQ"�
���-D >-D@
���1HH >1HH@

-D

/HQL$FKW)LQ

2YB/HQL� �MD�HQ�$UW$FKW)LQ �!�MD�
DQGHUV

(8�6,/&���������PLQ 5RQGNRPHQ���YHURRUORYHQ����

!!(14��DFKWHUVWDQG�LQ�DIEHWDOLQJ�YDQ�OHQLQJ��RP�ILQDQFLsOH�UHGHQHQ��LQ�GH�
DIJHORSHQ����PDDQGHQ���
:DV�GDW�ppQ�NHHU�RI�YDNHU"�
���(HQ�NHHU >(HQ@
���9DNHU >9DNHU@

/HQL$FKW)UHT

1HH�ZQ���ZJ

-D

2YBOHQL

$IJH]LHQ�YDQ�RS�DIEHWDOLQJ�JHNRFKWH�DUWLNHOHQ��KHHIW�X�RI�HHQ�DQGHU�KXLVKRXGOLG�HHQ�OHQLQJ�DIJHVORWHQ"�
!!(14���+\SRWKHHN�RI�HHQ�OHQLQJ�PHW�EHWUHNNLQJ�WRW�KRRIGZRQLQJ�QLHW�PHHWHOOHQ���
���-D >-D@
���1HH >1HH@

+RH�]ZDDU�LV�YRRU�XZ�KXLVKRXGHQ�GH�WHUXJEHWDOLQJ�YDQ�GH���� RS�DIEHWDOLQJ�JHNRFKWH�DUWLNHOHQ��
��� OHQLQJ����� OHQLQJ�HQ�RS�DIEHWDOLQJ�JHNRFKWH�DUWLNHOHQ���,V�GDW�
!!(14���+\SRWKHHN�RI�HHQ�OHQLQJ�PHW�EHWUHNNLQJ�WRW�KHW�KXLV�KLHU�QLHW�PHHWHOOHQ����
���HHQ�]ZDUH�ODVW������ >=ZDDU@��������������������������������������������������
���HQLJV]LQV�HHQ�ODVW����������������>(QLJ]Z@��������������������������������������������
���RI�KHOHPDDO�JHHQ�ODVW" >*HHQ@
���1�Y�W� >1YW@

+RH]ZDDU

(QGEORN

DQGHUV

�����$UW$IEHW  �MD�HQ�2YB/HQL��!�MD
�����2YB/HQL� �MD�HQ�$UW$IEHW��!�MD
�����$UW$IEHW  �MD�HQ�2YB/HQL� �MD

$UW$IEHW� �-D�RI�2YBOHQL  �MD

1HH�ZQ���ZJ

��



(8�6,/&���������PLQ ,QNRPHQVEHVWDQGGHOHQ

'H�YROJHQGH�YUDJHQ�JDDQ�RYHU�DOLPHQWDWLH�HQ�ILQDQFLsOH�ELMGUDJHQ�YDQ�HQ�DDQ�IDPLOLH�EXLWHQ�XZ�KXLVKRXGHQ�
!!(14���7RHWV���!�RP�YHUGHU�WH�JDDQ���

+HHIW�XZ�KXLVKRXGHQ�LQ�
YRULJ�MDDU¶�DOLPHQWDWLH�RQWYDQJHQ�YRRU�NLQGHUHQ"�
���-D >-D@
���1HH >1HH@

:HON�EHGUDJ�KHHIW�XZ�KXLVKRXGHQ�LQ�WRWDDO�LQ�
YRULJ�MDDU¶�GDDUDDQ�RQWYDQJHQ"
!!(14����=R�QRGLJ�ODWHQ�VFKDWWHQ�

9RHU�HHQ�EHGUDJ�LQ�YDQ�PLQLPDDO���HQ�PD[LPDDO�������HXUR
V����
>��������@

-D 1HH���ZQ���ZJ

,QWUR,QN

$OLPHQW2QWY

$OLPHQW2QWY%HGU

���/HHIWLMG�RXGVWH�SHUVRRQ�ELQQHQ�KXLVKRXGHQ�����
+HHIW�XZ�KXLVKRXGHQ�LQ�
YRULJ�MDDU¶�YDQ�IDPLOLH�HHQ�ILQDQFLsOH�ELMGUDJH�YRRU�OHYHQVRQGHUKRXG�RQWYDQJHQ���� ��]RDOV

ELMYRRUEHHOG�HHQ�VWXGLHWRHODJH�YDQ�RXGHUV�"
!!(14���+HW�JDDW�RP�IDPLOLH�EXLWHQ�KHW�KXLVKRXGHQ���
���-D >-D@
���1HH >1HH@

:HON�EHGUDJ�KHHIW�XZ�KXLVKRXGHQ�LQ�WRWDDO�LQ�
YRULJ�MDDU¶�GDDUDDQ�RQWYDQJHQ"
!!(14����=R�QRGLJ�ODWHQ�VFKDWWHQ�

9RHU�HHQ�EHGUDJ�LQ�YDQ�PLQLPDDO���HQ�PD[LPDDO�������HXUR
V����
>��������@

-D 1HH���ZQ���ZJ

7RHODJH

7RHODJH%HGU

+HHIW�XZ�KXLVKRXGHQ�LQ�
YRULJ�MDDU¶�DOLPHQWDWLH�YRRU�NLQGHUHQ�EHWDDOG"
���-D >-D@
���1HH >1HH@

:HON�EHGUDJ�KHHIW�XZ�KXLVKRXGHQ�LQ�WRWDDO�LQ�
YRULJ�MDDU¶�GDDUDDQ�EHWDDOG"
!!(14����=R�QRGLJ�ODWHQ�VFKDWWHQ�

9RHU�HHQ�EHGUDJ�LQ�YDQ�PLQLPDDO���HQ�PD[LPDDO�������HXUR
V����
>��������@

-D 1HH���ZQ���ZJ

$OLPHQW

$OLPHQW%HGU

��



(8�6,/&���������PLQ ,QNRPHQVEHVWDQGGHOHQ����

$IJH]LHQ�YDQ�DOLPHQWDWLH��KHHIW�XZ�KXLVKRXGHQ�LQ�
YRULJ�MDDU¶�IDPLOLH�ILQDQFLHHO�YRRU�OHYHQVRQGHUKRXG�RQGHUVWHXQG"
!!(14���+HW�JDDW�RP�IDPLOLH�EXLWHQ�KHW�KXLVKRXGHQ���
���-D >-D@
���1HH >1HH@

)DP2QG

:HON�EHGUDJ�KHHIW�XZ�KXLVKRXGHQ�LQ�WRWDDO�LQ�
YRULJ�MDDU¶�GDDUDDQ�EHWDDOG"
!!(14����=R�QRGLJ�ODWHQ�VFKDWWHQ�

9RHU�HHQ�EHGUDJ�LQ�YDQ�PLQLPDDO���HQ�PD[LPDDO�������HXUR
V����
>��������@

-D 1HH���ZQ���ZJ

)DP2QG%HGU

1X�YROJHQ�HQNHOH�YUDJHQ�RYHU�LQNRPVWHQ�XLW�KHW�YHUKXUHQ�YDQ�]DNHQ�
!!(14��7RHWV���RP�GRRU�WH�JDDQ���

9HUKXXU

+HHIW�XZ�KXLVKRXGHQ�LQ�µYRULJ�MDDU¶��LQ�GH�ZRQLQJ�ZDDU�X�WRHQ�ZRRQGH��ZRRQUXLPWH�YHUKXXUG�DDQ�LHPDQG�GLH�QLHW�WRW�XZ�
KXLVKRXGHQ�EHKRRUGH"

���-D >-D@
���1HH >1HH@

9UKZRRQ

+RHYHHO�KXXU�KHHIW�XZ�KXLVKRXGHQ�GDDUYRRU�LQ�WRWDDO�LQ�µYRULJ�MDDU¶�RQWYDQJHQ"
!!(14�� 
�=R�QRGLJ�ODWHQ�VFKDWWHQ�


�9RHU�HHQ�EHGUDJ�LQ�YDQ�PLQLPDDO���HQ�PD[LPDDO���������HXUR���
>����������@

,9UKZRRQ
>-D@

!!(14���$DQ�LHPDQG�GLH�QLHW�WRW�2�3�
V�KXLVKRXGHQ�EHKRRUGH���
+HHIW�XZ�KXLVKRXGHQ�LQ�µYRULJ�MDDU¶�ODQG�YHUKXXUG�RI�YHUSDFKW"
���-D >-D@
���1HH >1HH@

9UKODQG

$QGHUV

+RHYHHO�KXXU�RI�SDFKW�KHHIW�XZ�KXLVKRXGHQ�GDDUYRRU�LQ�WRWDDO�LQ�µYRULJ�MDDU¶�RQWYDQJHQ"
!!(14�� 
�=R�QRGLJ�ODWHQ�VFKDWWHQ�


�9RHU�HHQ�EHGUDJ�LQ�YDQ�PLQLPDDO���HQ�PD[LPDDO���������HXUR���
>����������@

,9UKODQG
>-D@$QGHUV

��



!!(14���$DQ�LHPDQG�GLH�QLHW�WRW�2�3�
V�KXLVKRXGHQ�EHKRRUGH���
+HHIW�XZ�KXLVKRXGHQ�LQ�µYRULJ�MDDU¶�DQGHUH�]DNHQ�YHUKXXUG��ELMYRRUEHHOG�HHQ�FDUDYDQ��SDUW\WHQW�RI�NOHGLQJ"
���-D >-D@
���1HH >1HH@

9UKURHU

(8�6,/&���������PLQ ,QNRPHQVEHVWDQGGHOHQ����

!!(14���$DQ�LHPDQG�GLH�QLHW�WRW�2�3�
V�KXLVKRXGHQ�EHKRRUGH���
+HHIW�XZ�KXLVKRXGHQ�LQ�µYRULJ�MDDU¶�DQGHU�RQURHUHQG�JRHG�YHUKXXUG��ELMYRRUEHHOG�HHQ�WZHHGH�ZRQLQJ�RI�JDUDJH"
���-D >-D@
���1HH >1HH@

9UKRQURHU

+RHYHHO�KXXU�KHHIW�XZ�KXLVKRXGHQ�GDDUYRRU�LQ�WRWDDO�LQ�µYRULJ�MDDU¶�RQWYDQJHQ"
!!(14�� 
�=R�QRGLJ�ODWHQ�VFKDWWHQ�


�9RHU�HHQ�EHGUDJ�LQ�YDQ�PLQLPDDO���HQ�PD[LPDDO���������HXUR���
>����������@

,9UKRQURHU
>-D@$QGHUV

+RHYHHO�KXXU�KHHIW�XZ�KXLVKRXGHQ�GDDUYRRU�LQ�WRWDDO�LQ�µYRULJ�MDDU¶�RQWYDQJHQ"
!!(14�� 
�=R�QRGLJ�ODWHQ�VFKDWWHQ�


�9RHU�HHQ�EHGUDJ�LQ�YDQ�PLQLPDDO���HQ�PD[LPDDO���������HXUR���
>����������@

,9UKURHU
>-D@$QGHUV

��



(8�6,/&���������PLQ *HGHHOG�JHEUXLN�ILQDQFLsQ�KXLVKRXGHQ

+RH�EHKDQGHOW�XZ�KXLVKRXGHQ�KHW�LQNRPHQ�RI�GH�LQNRPHQV�� �����
���YROOHGLJ�JHPHHQVFKDSSHOLMN� >*HP@�����������������
���YROOHGLJ�DSDUW� >$SDUW@
���RI�GHHOV�JHPHHQVFKDSSHOLMN��GHHOV�DSDUW" >*HP$SDUW@
���KXLVKRXGHQ�KHHIW�JHHQ�LQNRPHQ >*HHQ,QN@

'HHO,QN

+XLVKRXGHQV�NXQQHQ�ppQ�RI�PHHU�LQNRPHQV�RQWYDQJHQ��'DDU�NDQ�RS�YHUVFKLOOHQGH�PDQLHUHQ�PHH�ZRUGHQ�RPJHJDDQ��
=H�NXQQHQ�ZRUGHQ�EHKDQGHOG�DOV�LHWV�JHPHHQVFKDSSHOLMNV�RI�MXLVW�DSDUW�ZRUGHQ�JHKRXGHQ���
!!(14��7RHWV���!�RP�YHUGHU�WH�JDDQ���

,QWUR)LQ

'HHO,QN >*HP@_>*HP$SDUW@

!!(14��EXLWHQ�KHW�KXLVKRXGHQ�LV�ELMYRRUEHHOG�DFFRXQWDQWV��EHODVWLQJDGYLVHXUV��
PDDWVFKDSSHOLMN�ZHUNHUV�RI�IDPLOLHOHGHQ���
:LH�EHKHHUW�RI�EHKHUHQ�GH�JHPHHQVFKDSSHOLMNH�ILQDQFLsQ�YDQ�XZ�
KXLVKRXGHQ��,V�GDW�� ���
���LHPDQG�ELQQHQ�KHW�KXLVKRXGHQ� >%LQQHQ++�
���LHPDQG�EXLWHQ�KHW�KXLVKRXGHQ� >%XLWHQ++@
���RI�]RZHO�LHPDQG�ELQQHQ�DOV�EXLWHQ�KHW�KXLVKRXGHQ" >%LQ%XL++@

:LH�LV�RI�]LMQ�GDW����ELQQHQ�KHW�KXLVKRXGHQ�"�

!!(14��
�7RHWV�KHW�UHJHOQXPPHU�LQ�

��� �LHPDQG�DQGHUV�XLW�KHW�KXLVKRXGHQ��

=LFKWJHJHYHQV�KXLVKRXGER[�WRQHQ��DOOH�SHUVRQHQ�YDQ�
���MDDU�HQ�RXGHU�

%%%HKHHU

:LH%HKHHU

$OOHHQ�LQGLHQ� $DQWDO33�!��

DQGHUV

>%LQQHQ++@�
>%LQ%XL++@�����

DQGHUV

(QGEORFN

��



(8�6,/&���������PLQ ,QWUR�3HUVRRQVYUDJHQOLMVW

$OOHHQ�YRRU�2�3��PHW�OHHIWLMG�! ���

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@������� ��H�SHLOLQJ��UDQGRP���H�SHLOLQJ��23�XLW��H�SHLOLQJ�

'H�YROJHQGH�YUDJHQ�JDDQ�RYHU�GH�SHUVRRQ�JHERUHQ�RS�>GDWXP@�
67(/�9$67��:LH�EHDQWZRRUGW�GH�YUDJHQ�YRRU�2�3�"
���2�3��]HOI >23@
���3UR[L >3UR[L@
���1LHPDQG��QRQUHVSRQV >1RQUHVS@

,QWUR39

$DQWDO�SHUV��LQ�++�!� $DQWDO�SHUV��LQ�++� ��

>3UR[L@ >1RQUHVS@

1DDU�3HLO$I��(LQGH�YUDJHQOLMVW�
67(/�9$67��:LH�EHDQWZRRUGW�GDQ�GH�YUDJHQ"
7RHWV�KHW�UHJHOQXPPHU�LQ�

>]LFKWJHJHYHQ�KXLVKRXGER[@

:LH5HVS

>23@

��



(8�6,/&���������PLQ *HGHHOG�JHEUXLN�ILQDQFLsQ�LQGLYLGXHHO����

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������

+HHIW�X�HHQ�HLJHQ�LQNRPHQ��ELMYRRUEHHOG�ORRQ��HHQ�XLWNHULQJ��VWXGLHEHXUV�RI�SHQVLRHQ"�������
���-D���������� >-D@
���1HH������������ >1HH@

3HUV,QN

1X�YROJHQ�HQNHOH�YUDJHQ�RYHU�XZ�SHUVRRQOLMNH�ILQDQFLsQ�
!!(14��7RHWV���!�RP�YHUGHU�WH�JDDQ���

,QWUR)LQ,

DQGHUV

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������

:HON�GHHO�YDQ�XZ�HLJHQ�LQNRPHQ�KRXGW�X�DSDUW�YDQ�KHW�
JHPHHQVFKDSSHOLMNH�KXLVKRXGEXGJHW��,V�GDW�� ��������
���XZ�YROOHGLJH�LQNRPHQ��������� >9ROOHGLJ@
���PHHU�GDQ�GH�KHOIW�YDQ�XZ�LQNRPHQ� >0HHU+OI@
���RQJHYHHU�GH�KHOIW�YDQ�XZ�LQNRPHQ������������� >+HOIW@
���PLQGHU�GDQ�GH�KHOIW�YDQ�XZ�LQNRPHQ� >0LQGHU+OI@
��RI�KRXGW�X�QLHWV�YDQ�XZ�LQNRPHQ�DSDUW" >1LHWV@

3HUV,QN >-D@

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������

!!(14�� 
�7RHJDQJ�EHWHNHQW�GDW�JHOG�NDQ�ZRUGHQ�RSJHQRPHQ�RI�RYHUJHPDDNW��

�%HWDDO� RI�VSDDUUHNHQLQJ�

�5HNHQLQJ�RS�QDDP�YDQ�23�HQ�RI�DQGHU�OLG�YDQ�KHW�KXLVKRXGHQ���

+HHIW�X�WRHJDQJ�WRW�HHQ�EDQNUHNHQLQJ"
���-D���������� >-D@
���1HH������������ >1HH@

DQGHUV

%HWZUNQX� �>MD@

7RHJDQJ

$OOHHQ�LQGLHQ� $DQWDO33�!��

3HUV,QN � �>MD@

*HGHHOG)LQDQFLHQ++�
'HHOLQN� �>*HP@

,QN$SDUW�� �
>QLHWV@

*HGHHOG)LQDQFLHQ++�
'HHOLQN� �>$SDUW@

,QN$SDUW�� �
>YROOHGLJ@

DQGHUV

,QN$SDUW

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������

,Q�KRHYHUUH�NXQW�X�SHUVRRQOLMNH�XLWJDYHQ�GRHQ�]RQGHU�PHW�LHPDQG�DQGHUV�XLW�XZ�KXLVKRXGHQ�WH�RYHUOHJJHQ��,V�GDW��
���DOWLMG�RI�ELMQD�DOWLMG� >$OWLMG@
���VRPV� >6RPV@
���RI�QRRLW�RI�ELMQD�QRRLW" >1RRLW@

3HUV8LWJ

��



DQGHUV.LQG������MDDU�LQ�++

�������NLQG��LQ�KXLVKRXGHQ
�����PHHU�GDQ���NLQG�LQ�KXLVKRXGHQ

(8�6,/&���������PLQ *HGHHOG�JHEUXLN�ILQDQFLsQ�LQGLYLGXHHO����

23�LV�OLG�+XLVKRXGNHUQ�HQ�7++.HUQ� �
>3DUWQ$OO@�>3DUW.LQG@�>3.LQG$QG@�>3DUWQ$QG@�

DQGHUV

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������
!!(14��RYHUOHJ�PHW�LHPDQG�DQGHUV�XLW�KHW�KXLVKRXGHQ��
(Q�LQ�KRHYHUUH�NXQW�X�JHOG�XLWJHYHQ�YRRU�����KHW�NLQG������GH�NLQGHUHQ�MRQJHU�GDQ����MDDU��
LQ�XZ�KXLVKRXGHQ��]RQGHU�WH�RYHUOHJJHQ��,V�GDW�� �������
���DOWLMG�RI�ELMQD�DOWLMG� >$OWLMG@
���VRPV��� >6RPV@
���QRRLW�RI�ELMQD�QRRLW"� >1RRLW@

.LQG5DDG

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������

:LH�EHVOLVW�PHHVWDO�RYHU�DOOHGDDJVH�LQNRSHQ"�������
���9RRUDO�X�������� >8@
���9RRUDO�XZ�SDUWQHU >3DUWQHU@
���%HLGHQ >%HLGHQ@

,N�QRHP�QX�HHQ�DDQWDO�]DNHQ�ZDDURYHU�LQ�KXLVKRXGHQV�EHVOLVVLQJHQ�ZRUGHQ�JHQRPHQ��:LOW�X�WHONHQV�
DDQJHYHQ�ZLH�GH]H�EHVOLVVLQJHQ�PHHVWDO�QHHPW�LQ�XZ�KXLVKRXGHQ��YRRUDO�X]HOI��YRRUDO�XZ�SDUWQHU�RI�X�EHLGHQ��

!!(14��7RHWV���!�RP�YHUGHU�WH�JDDQ���

,QWUR%HVO

���,QNRSHQ

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������

(Q�ZLH�RYHU�JURWH�XLWJDYHQ�YRRU�ELMYRRUEHHOG�HOHFWULVFKH�DSSDUDWHQ�RI�PHXEHOV��,V�GDW��
���YRRUDO�X� >8@
���YRRUDO�XZ�SDUWQHU� >3DUWQHU@
���EHLGHQ� >%HLGHQ@
���RI�LV�GDW�QRRLW�YRRUJHNRPHQ" >197@

��*URWH8LW

��



(8�6,/&���������PLQ *HGHHOG�JHEUXLN�ILQDQFLsQ�LQGLYLGXHHO����

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������

:LH�EHVOLVW�PHHVWDO�RYHU�GH�EHVWHGLQJ�YDQ�GLW�VSDDUJHOG"�����
���9RRUDO�X�������� >8@
���9RRUDO�XZ�SDUWQHU >3DUWQHU@
���%HLGHQ >%HLGHQ@

���*HP6SDDU

23�LV�OLG�+XLVKRXGNHUQ�HQ�7++.HUQ� �
>3DUWQ$OO@�>3DUW.LQG@�>3.LQG$QG@�>3DUWQ$QG@�

DQGHUV

DQGHUV.LQG������MDDU�LQ�++

�������NLQG��LQ�KXLVKRXGHQ
�����PHHU�GDQ���NLQG�LQ�KXLVKRXGHQ

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������

(Q�RYHU�EHODQJULMNH�XLWJDYHQ�YRRU�����KHW�NLQG������GH��NLQGHUHQ�MRQJHU�GDQ����MDDU��LQ�XZ�
KXLVKRXGHQ"�
���9RRUDO�X���������� >8@
���9RRUDO�XZ�SDUWQHU >3DUWQHU@
���%HLGHQ >%HLGHQ@

.LQG8LWJ

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������

(Q�RYHU�JHOGOHQLQJHQ��K\SRWKHNHQ�HQ�GHUJHOLMNH"
���9RRUDO�X���� >8@
���9RRUDO�XZ�SDUWQHU >3DUWQHU@
���%HLGHQ >%HLGHQ@
���,V�QRRLW�YRRUJHNRPHQ >197@

/HQLQJHQ

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������

+HHIW�X�JHPHHQVFKDSSHOLMN�VSDDUJHOG"�����
���-D >-D@
���1HH >1HH@

6SDDUJOG

-D DQGHUV

��



(8�6,/&���������PLQ *HGHHOG�JHEUXLN�ILQDQFLsQ�LQGLYLGXHHO����

%HVO$OJ

DQGHUV

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������

:LH�KHHIW�ELM�X�WKXLV�GH�GRRUVODJJHYHQGH�VWHP�ELM�EHODQJULMNH�EHVOLVVLQJHQ�LQ�DOJHPHQH�
]LQ��GXV�QLHW�DOOHHQ�RS�ILQDQFLHHO�JHELHG"
���9RRUDO�X�������� >8@
���9RRUDO�XZ�SDUWQHU >3DUWQHU@
���%HLGH�VWHPPHQ�ZHJHQ�HYHQ�]ZDDU >%HLGHQ@

23�LV�OLG�+XLVKRXGNHUQ�HQ�7++.HUQ� �
>3DUWQ$OO@�>3DUW.LQG@�>3.LQG$QG@�>3DUWQ$QG@�

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������

!!(14��0LQGHU�GDQ�ppQ�MDDU� �����

+RHYHHO�MDDU�ZRRQW�X�VDPHQ�PHW�XZ�SDUWQHU"�����

>����@

�+RHODQJ3

(QGEORFN

��



(8�6,/&���������PLQ *H]RQGKHLG

'H�YROJHQGH�YUDJHQ�JDDQ�RYHU�JH]RQGKHLG�HQ�JH]RQGKHLGV]RUJ�
!!(14���7RHWV���!�RP�YHUGHU�WH�JDDQ���

,QWUR*H]R

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������

+RH�LV�RYHU�KHW�DOJHPHHQ�XZ�JH]RQGKHLG"�,V�GH]H��
���]HHU�JRHG��� >=HHUJRHG@�����������������������������������������������������������������������������
���JRHG��������� >*RHG@�������������������������������������������������������������
���JDDW�ZHO�� >*DDWZHO@
���VOHFKW� >6OHFKW@��������������������������������������������������������������������������������
���RI�]HHU�VOHFKW"� >=HHUVOHFKW@

*H]RQG

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������
!!(14��ODQJGXULJ� ��QDDU�YHUZDFKWLQJ����PDDQGHQ�RI�ODQJHU���
+HHIW�X�ppQ�RI�PHHU�ODQJGXULJH�]LHNWHQ�RI�DDQGRHQLQJHQ"�
���-D >-D@
���1HH >1HH@

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������
,Q�ZHONH�PDWH�EHQW�X�YDQZHJH�XZ�JH]RQGKHLG�EHSHUNW�LQ�DFWLYLWHLWHQ�GLH�PHQVHQ�JHZRRQOLMN�GRHQ��,V�GDW����!
���HUQVWLJ�EHSHUNW� >(UQ%HS@
���ZHO�EHSHUNW�PDDU�QLHW�HUQVWLJ� >1(UQ%HS@
���RI�KHOHPDDO�QLHW�EHSHUNW" >1EHS@

>(UQ%HS@�>1(UQ%HS@>1EHS@���ZQ���ZJ

'XXUW�GH]H�EHSHUNLQJ�UHHGV�HHQ�KDOI�MDDU�RI�ODQJHU"
���-D >-D@
���1HH >1HH@

/DQJG$��

%HOHP$FW��

%HS'XXU

��



(8�6,/&���������PLQ *H]RQGKHLG����

�������23�LV �>JHVODFKW��OHHIWLMG��EXUJHUOLMNH�VWDDW@�������
!!(14��6SHFLDOLVWLVFKH�WDQGKHHONXQGLJH�KXOS�]RDOV�RUWKRGRQWLVFKH�EHKDQGHOLQJ�PHHUHNHQHQ���
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