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.RPW�KHW�ZHO�HHQV�YRRU�GDW�X�µV�DYRQGV�RI�
V�QDFKWV�QLHW�RSHQ�GRHW�RPGDW�X�KHW�QLHW�YHLOLJ�YLQGW"
����-D��YDDN >-D9DDN@
����-D��VRPV >-D6RPV@
����1HH >1HH@

2SHQ'RHQ

.RPW�KHW�ZHO�HHQV�YRRU�GDW�X�ZDDUGHYROOH�VSXOOHQ�WKXLV�ODDW�RP�GLHIVWDO�RI�EHURYLQJ�RS�VWUDDW�WH�YRRUNRPHQ"
����-D��YDDN >-D9DDN@
����-D��VRPV >-D6RPV@
����1HH >1HH@

6SXO7KXL

.RPW�KHW�ZHO�HHQV�YRRU�GDW�X�XZ�NLQGHUHQ�QLHW�WRHVWDDW�HUJHQV�QDDU�WRH�WH�JDDQ�RPGDW�X�KHW�QLHW�YHLOLJ�YLQGW"
����-D��YDDN >-D9DDN@
����-D��VRPV >-D6RPV@
����1HH >1HH@
����1LHW�YDQ�WRHSDVVLQJ >197@

.LQG0LMG

.RPW�KHW�ZHO�HHQV�YRRU�GDW�X�RPULMGW�RI�RPORRSW�RP�RQYHLOLJH�SOHNNHQ�WH�YHUPLMGHQ"
����-D��YDDN >-D9DDN@
����-D��VRPV >-D6RPV@
����1HH >1HH@

2PULMG

��



9HLOLJKHLGVPRQLWRU��������%ORN�2QYHLOLJKHLGVJHYRHOHQV ���

.RPW�KHW�ZHO�HHQV�YRRU�GDW�X�QLHW�PHW�KHW�RSHQEDDU�YHUYRHU�UHLVW�RPGDW�X�GDW�QLHW�YHLOLJ�YLQGW"
����-D��YDDN >-D9DDN@
����-D��VRPV >-D6RPV@
����1HH >1HH@
����197��23�UHLVW�QLHW�PHW�RSHQEDDU�YHUYRHU >197@

2SHQ9HUY

2QY9RHO�� �-D

,N�QRHP�X�QX�HHQ�DDQWDO�VLWXDWLHV��.XQW�X�YRRU�HON�YDQ�GH]H�VLWXDWLHV�DDQJHYHQ�RI�X�]LFK
GDDU�ZHO�HHQV�RQYHLOLJ�YRHOW"
9RHOW�X�]LFK�ZHO�HHQV�RQYHLOLJ�URQGRP�XLWJDDQVJHOHJHQKHGHQ"
���-D >-D@
���1HH >1HH@
���1LHW�YDQ�WRHSDVVLQJ��JDDW�QLHW�QDDU�XLWJDDQVJHOHJHQKHGHQ>197@

2S�VWUDDW�LQ�XZ�HLJHQ�EXXUW"
���-D >-D@
���1HH >1HH@

8LWJDDQ

2S�SOHNNHQ�ZDDU�JURHSHQ�MRQJHUHQ�URQGKDQJHQ"
���-D >-D@
���1HH >1HH@
���1LHW�YDQ�WRHSDVVLQJ��NRPW�QLHW�RS�SOHNNHQ�ZDDU�JURHSHQ�MRQJHUHQ�URQGKDQJHQ >197@

%XXUW

(Q�YRHOW�X�]LFK�ZHO�HHQV�RQYHLOLJ�LQ�KHW�ZLQNHOJHELHG�RI�ZLQNHOFHQWUXP�ELM�X�LQ�GH�EXXUW"
���-D >-D@
���1HH >1HH@
���1LHW�YDQ�WRHSDVVLQJ��NRPW�QLHW�LQ�ZLQNHOJHELHG�RI�ZLQNHOFHQWUXP�LQ�GH�EXXUW >197@

-RQJHUHQ

(Q�LQ�XZ�HLJHQ�KXLV"
���-D >-D@
���1HH >1HH@

:LQNHO&

2QY9RHO�� �1HH���ZQ���ZJ

,Q�KHW�RSHQEDDU�YHUYRHU"
���-D >-D@
���1HH >1HH@
���1LHW�YDQ�WRHSDVVLQJ��UHLVW�QLHW�PHW�RSHQEDDU�YHUYRHU >197@

7KXLV

2S9HUY

2SHQ9HUY��!�>197@ 2SHQ9HUY� �>197@

%/2.
6/$&+72))(56&+$3

��



9HLOLJKHLGVPRQLWRU��������%ORN�2QYHLOLJKHLGVJHYRHOHQV����

8LWJDDQ� �-D DQGHUV

8�YRHOW�]LFK�ZHO�HHQV�RQYHLOLJ�URQGRP�XLWJDDQVJHOHJHQKHGHQ�
9RHOW�X�]LFK�GDDU�
V�DYRQGV�ZHO�HHQV�RQYHLOLJ"
!!�(14� 
V�DYRQGV� �DOV�KHW�GRQNHU�LV����
���-D��YDDN >-D9DDN@
���-D��VRPV >-D6RPV@
���1HH >1HH@
���1LHW�YDQ�WRHSDVVLQJ��JDDW�
V�DYRQGV�QLHW�QDDU�XLWJDDQVJHOHJHQKHGHQ>197@

8LWJ$YRQ

%XXUW� �-D DQGHUV

8�YRHOW�]LFK�ZHO�HHQV�RQYHLOLJ�RS�VWUDDW�LQ�XZ�HLJHQ�EXXUW�
9RHOW�X�]LFK�GDDU�RYHUGDJ�ZHO�HHQV�RQYHLOLJ"
!!�(14� 2YHUGDJ� �DOV�KHW�OLFKW�LV����
���-D��YDDN >-D9DDN@
���-D��VRPV >-D6RPV@
���1HH >1HH@

%XXUW'DJ

(Q�
V�DYRQGV"
!!�(14��
V�DYRQGV� �DOV�KHW�GRQNHU�LV����
���-D��YDDN >-D9DDN@
���-D��VRPV >-D6RPV@
���1HH >1HH@
���1LHW�YDQ�WRHSDVVLQJ��JDDW�
V�DYRQGV�QLHW�QDDU�EXLWHQ >197@

%XXU$YRQ

-RQJHUHQ� �-D DQGHUV

8�YRHOW�]LFK�ZHO�HHQV�RQYHLOLJ�RS�SOHNNHQ�ZDDU�JURHSHQ�MRQJHUHQ�URQGKDQJHQ�
9RHOW�X�]LFK�GDDU�RYHUGDJ�ZHO�HHQV�RQYHLOLJ"
!!�(14� 2YHUGDJ� �DOV�KHW�OLFKW�LV����
���-D��YDDN >-D9DDN@
���-D��VRPV >-D6RPV@
���1HH >1HH@
���1LHW�YDQ�WRHSDVVLQJ��NRPW�RYHUGDJ�QRRLW�ODQJV�SOHNNHQ�ZDDU�MRQJHUHQ�URQGKDQJHQ >197@

-RQJ'DJ

(Q�
V�DYRQGV"
!!�(14� 
V�DYRQGV� �DOV�KHW�GRQNHU�LV����
���-D��YDDN >-D9DDN@
���-D��VRPV >-D6RPV@
���1HH >1HH@
���1LHW�YDQ�WRHSDVVLQJ��NRPW�
V�DYRQGV�QRRLW�ODQJV�SOHNNHQ�ZDDU�MRQJHUHQ�URQGKDQJHQ >197@

-RQJ$YRQ

��



9HLOLJKHLGVPRQLWRU��������%ORN�2QYHLOLJKHLGVJHYRHOHQV����

:LQNHO&� �-D DQGHUV

8�YRHOW�]LFK�ZHO�HHQV�RQYHLOLJ�LQ�KHW�ZLQNHOJHELHG�RI�ZLQNHOFHQWUXP�ELM�X�LQ�GH�EXXUW�
9RHOW�X�]LFK�GDDU�RYHUGDJ�ZHO�HHQV�RQYHLOLJ"
!!�(14� RYHUGDJ� �DOV�KHW�OLFKW�LV����
���-D��YDDN >-D9DDN@
���-D��VRPV >-D6RPV@
���1HH >1HH@

:LQN'DJ

(Q�
V�DYRQGV"
!!�(14� 
V�DYRQGV� �DOV�KHW�GRQNHU�LV����
���-D��YDDN >-D9DDN@
���-D��VRPV >-D6RPV@
���1HH >1HH@
���1LHW�YDQ�WRHSDVVLQJ��NRPW�
V�DYRQGV�QLHW�LQ�KHW�ZLQNHOJHELHG�ZLQNHOFHQWUXP >197@

:LQN$YRQ

8�YRHOW�]LFK�ZHO�HHQV�RQYHLOLJ�LQ�XZ�HLJHQ�KXLV�
9RHOW�X�]LFK�GDDU�RYHUGDJ�ZHO�HHQV�RQYHLOLJ"
!!�(14��RYHUGDJ� �DOV�KHW�OLFKW�LV����
���-D��YDDN >-D9DDN@
���-D��VRPV >-D6RPV@
���1HH >1HH@

7KXLV'DJ

7KXLV� �-D DQGHUV

(Q�
V�DYRQGV"
!!�(14��
V�DYRQGV� �DOV�KHW�GRQNHU�LV����
���-D��YDDN >-D9DDN@
���-D��VRPV >-D6RPV@
���1HH >1HH@

7KXLV$YRQ

DQGHUV

8�YRHOW�]LFK�ZHO�HHQV�RQYHLOLJ�LQ�KHW�RSHQEDDU�YHUYRHU�
9RHOW�X�]LFK�GDDU�RYHUGDJ�ZHO�HHQV�RQYHLOLJ"
!!�(14� 2YHUGDJ� �DOV�KHW�OLFKW�LV����
���-D��YDDN >-D9DDN@
���-D��VRPV >-D6RPV@
���1HH >1HH@
���1LHW�YDQ�WRHSDVVLQJ��UHLVW�RYHUGDJ�QLHW�PHW�KHW�RSHQEDDU�YHUYRHU >197@

(Q�
V�DYRQGV"
!!�(14��
V�DYRQGV� �DOV�KHW�GRQNHU�LV����
���-D��YDDN >-D9DDN@
���-D��VRPV >-D6RPV@
���1HH >1HH@
���1LHW�YDQ�WRHSDVVLQJ��UHLVW�
V�DYRQGV�QLHW�PHW�KHW�RSHQEDDU�YHUYRHU >197@

9HUY'DJ

9HUY$YRQ

2S9HUY� �-D

%/2.�6/$&+72))(56&+$3

��



,QWU6ODF

!!�(14� /HW�HU�RS�GDW�HHQ�YRRUYDO�VOHFKWV�ppQ�NHHU�DOV�PLVGULMI�JHPHOG�PDJ�ZRUGHQ�HQ�GDW�23�KHW�YRRUYDO
DOV�SULYp�SHUVRRQ�KHHIW�PHHJHPDDNW����

'H�YROJHQGH�YUDJHQ�JDDQ�HURYHU�RI�X�LQ�GH�DIJHORSHQ�YLMI�MDDU�VODFKWRIIHU�EHQW�JHZHHVW�YDQ�EHSDDOGH�PLVGULMYHQ�
!!�(14��7RHWV���RP�YHUGHU�WH�JDDQ����

,V�HU�LQ�GH�DIJHORSHQ���MDDU�ZHO�HHQV�HHQ�SRJLQJ�WRW�LQEUDDN�LQ�XZ�ZRQLQJ�JHGDDQ�]RQGHU�GDW�HU�LHWV�JHVWROHQ�LV"
!!�(14� ,QGLHQ�PHHUGHUH�ZRQLQJHQ��QHHP�ZRQLQJ�ZDDU�KXLVKRXGHQ�KHW�JURRWVWH�GHHO�YDQ�MDDU�ZRRQW����
���-D >-D@
���1HH >1HH@

,QEU3RJ

�>-D@
>1HH@�ZQ�ZJ

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

3B9RRU1D

>1D@

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�
YRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

3B$DQW

,1%5$$.

DQGHUV

9HLOLJKHLGVPRQLWRU��������%ORN�6ODFKWRIIHUVFKDS��3RJLQJ�WRW�LQEUDDN

$OOH�UHVSRQGHQWHQ

3B9RRU1D� �>9RRU@�HQ�3B$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

3B-DDU

3B9RRU1D� �ZQ���ZJ��RI
3B$DQW� �ZJ

3B9RRU1D��!�ZQ���ZJ��HQ
3B$DQW��!�ZJ

3B$DQW���!�(PSW\

3B$DQW�! ��������

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

3B-DDU.

DQGHUV

DQGHUV

��



9HLOLJKHLGVPRQLWRU��������%ORN�6ODFKWRIIHUVFKDS��3RJLQJ�WRW�LQEUDDN����

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

3B9RRU1D� �>1D@

3B$DQW�! ���HQ����� DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

3B-DDU�

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

3B0DDQG�

$OV�3B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�3B-DDU�

DQGHUV

.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

3B'DGHU

����>-D@

9RQG�GH]H�SRJLQJ�WRW�LQEUDDN�SODDWV�LQ�XZ�KXLGLJH�ZRQLQJ�RI�LQ�HHQ�YRULJH�ZRQLQJ"
���+XLGLJH�ZRQLQJ >�+XLG:RQ@
���9RULJH�ZRQLQJ�LQ�]HOIGH�JHPHHQWH >=HOIG*HP@
���YRULJH�ZRQLQJ�HOGHUV�LQ�1HGHUODQG >(OG1HG@
���9RULJH�ZRQLQJ�LQ�KHW�EXLWHQODQG >%XLW/QG@

:RQ3RJ

,V�HU�WRHQ�RRN�PRHGZLOOLJ�LHWV�YDQ�XZ�EH]LWWLQJHQ�YHUQLHOG"
���-D >-D@
���1HH >1HH@

3B9HUQLHO

>1HH@�ZQ�ZJ

����'DQ�ZLO�LN�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH��
:DV�HU�WRHQ�LHPDQG�WKXLV"
���-D >-D@
���1HH >1HH@

3B7KXLV

DQGHUV

,1%5$$.

3B0DDQG

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��3RJLQJ�WRW�LQEUDDN�����

3B3RO%HN��!�>23=HOI@���>$QG3HUV@���>3ROLWLH@

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

3B3RO%HN

>2QEHN3RO@

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

3B1W0HOG
DQGHUV

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

3B6UW0HOG

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

3B:DDU0HOG

3B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

3B3RO%XU

3B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@ >1HH@�ZQ�ZJ

3B3RO%HN� �>23=HOI@���>$QG3HUV@ 3B3RO%HN��!�>23=HOI@���>$QG3HUV@

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

3B:LH'DGHU

3B'DGHU� �>-D@ 3B'DGHU� �>1HH@

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��3RJLQJ�WRW�LQEUDDN�����

'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

3B5HG1$DQ

3B3RO%HN� �>23=HOI@�>$QG3HUV@�>3ROLWLH@�qQ
3B$DQJLIWH� �>1HH@

DQGHUV

.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW�
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
��
���LHPDQG�PHHJHQRPHQ�QDDU�KHW�EXUHDX� >0HHQHPHQ@
��
��
���]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

3B$IKDQG

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

3B*HGDDQ

>-D@
>1HH@�ZQ�ZJ

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

3B,QIR3RO

���>1HH@

3B3RO%HN� �>23=HOI@�>$QG3HUV@�>3ROLWLH@�qQ
3B$DQJLIWH� �>-D@

DQGHUV

���>-D@�ZQ�ZJ

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

3B5HG$DQJ

3B3RO%HN��!�>23=HOI@��
>$QG3HUV@���>3ROLWLH@

3B$DQJLIWH
 >1HH@�ZQ�ZJ

3B$DQJLIWH� >-D@

��
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$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

3B7HYU$FWLH3RO

3B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

3B3XQWHQ

>1HH@�ZQ�ZJ
>-D@

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

>$QGHUV�@ DQGHUV

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

3B,QIR*HYU

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

3B,QIR$DQJ

���>-D@ ���>1HH@�ZQ�ZJ

3B,QIR3RO� �>1HH@ 3B,QIR3RO� �>-D@�ZQ�ZJ DQGHUV

��
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$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

,1%5$$.

3B2SQ$DQJ

DQGHUV

3B3XQWHQ� �>$QGHUV�@

DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

3B$QGHUV�

3B3XQWHQ� �>$QGHUV�@
DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

3B$QGHUV�

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

3B$QGHUV�

3B3XQWHQ� �>$QGHUV�@ 3B3XQWHQ��!�>$QGHUV�@

��



,V�HU�LQ�GH�DIJHORSHQ���MDDU�ZHO�HHQV�LHWV�JHVWROHQ�XLW�XZ�ZRQLQJ"
!!�(14� ,QGLHQ�PHHUGHUH�ZRQLQJHQ��QHHP�ZRQLQJ�ZDDU�KXLVKRXGHQ�KHW�JURRWVWH�GHHO�YDQ�MDDU�ZRRQW����
���-D >-D@
���1HH >1HH@

,QEUDDN

6(;8(/(�0,6+$1'(/,1*

$OOH�UHVSRQGHQWHQ

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��,QEUDDN

�>-D@ >1HH@�ZQ�ZJ

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

,B9RRU1D

>1D@

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

,B$DQW
DQGHUV

,B9RRU1D� �ZQ���ZJ��RI
,B$DQW� �ZJ

,B9RRU1D� �>1D@ DQGHUV

,B9RRU1D��!�ZQ���ZJ��HQ
,B$DQW��!�ZJ

DQGHUV,B$DQW���!�(PSW\

,B$DQW�! ��������

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

,B-DDU.

������,B9RRU1D� �>9RRU@�HQ�,B$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

,B-DDU

DQGHUV

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

,B0DDQG

��
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,B$DQW�! ���HQ����� DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

,B-DDU�

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

,B0DDQG�

$OV�,B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�,B-DDU�

DQGHUV

9RQG�GH]H�LQEUDDN�SODDWV�LQ�XZ�KXLGLJH�ZRQLQJ�RI�LQ�HHQ�YRULJH�ZRQLQJ"
���+XLGLJH�ZRQLQJ >�+XLG:RQ@
���9RULJH�ZRQLQJ�LQ�]HOIGH�JHPHHQWH >=HOIG*HP@
���YRULJH�ZRQLQJ�HOGHUV�LQ�1HGHUODQG >(OG1HG@
���9RULJH�ZRQLQJ�LQ�KHW�EXLWHQODQG >%XLW/QG@

�:RQ,QEU

,V�HU�WRHQ�JHZHOG�WHJHQ�SHUVRQHQ�JHEUXLNW"
���-D >-D@
���1HH >1HH@

,B*HZHOG

7HJHQ�ZLH�LV�HU�WRHQ�JHZHOG�JHEUXLNW"
!!�(14� 0HHUGHUH�DQWZRRUGHQ�PRJHOLMN����
���2�3� >3HUV@
���$QGHU�H��OLG�OHGHQ�KXLVKRXGHQ >/LG++@
���,HPDQG�DQGHUV��JHHQ�OLG�KXLGKRXGHQ >$QGHU@

,B7HJHQ:LH

�>-D@ >1HH@�ZQ�ZJ

>-D@ >1HH@�ZQ�ZJ

,B7KXLV

����'DQ�ZLO�LN�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH��
:DV�HU�WRHQ�LHPDQG�WKXLV"
���-D >-D@
���1HH >1HH@

��



.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

,B'DGHU

���>-D@ DQGHUV

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

,B:LH'DGHU

,V�HU�WRHQ�VFKDGH�DDQJHULFKW�RP�ELQQHQ�WH�GULQJHQ��]LMQ�HU�ELMYRRUEHHOG�VORWHQ�RI�UDPHQ�YHUQLHOG"
���-D >-D@
���1HH >1HH@

6FKDG:RQ

,V�HU�WRHQ�PRHGZLOOLJ�QRJ�LHWV�YHUQLHOG"
���-D >-D@
���1HH >1HH@

,B9HUQLHO
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+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

,B3RO%HN

>2QEHN3RO@

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

,B1W0HOG

DQGHUV

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

,B6UW0HOG

,B3RO%HN� �>23=HOI@���>$QG3HUV@ DQGHUV
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,B3RO%HN� �>23=HOI@���>$QG3HUV@ DQGHUV

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

,B:DDU0HOG

,B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

,B3RO%XU

,B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

,B5HG$DQJ

,B3RO%HN��!�>23=HOI@���>$QG3HUV@���>3ROLWLH@

>1HH@�ZQ�ZJ
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'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

,B5HG1$DQ

,B3RO%HN� �>23=HOI@�>$QG3HUV@�>3ROLWLH@�qQ
,B$DQJLIWH� �>1HH@

DQGHUV

��



.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW�
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
��
���LHPDQG�PHHJHQRPHQ�QDDU�KHW�EXUHDX� >0HHQHPHQ@
��
��
���]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

,B$IKDQG

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

,B*HGDDQ

>-D@
>1HH@�ZQ�ZJ

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

,B,QIR3RO

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

���>1HH@

,B,QIR*HYU

,B3RO%HN� �>23=HOI@�>$QG3HUV@�>3ROLWLH@�qQ
,B$DQJLIWH� �>-D@

DQGHUV

���>1HH@�ZQ�ZJ

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

,B,QIR$DQJ

���>-D@

���>-D@�ZQ�ZJ
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$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

,B7HYU$FWLH3RO

��



,B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

,B3XQWHQ

>1HH@�ZQ�ZJ>-D@

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

,B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
,B$DQJLIWH� �>-D@

DQGHUV

>$QGHUV�@
DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

,B$QGHUV�

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��,QEUDDN�����

,B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

,B$QGHUV�

��



$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

6(;8(/(�0,6+$1'(/,1*

,B2SQ$DQJ

,B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
,B$DQJLIWH� �>-D@�qQ
,B2QWHYU3� �>-D@

DQGHUV

,B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

,B$QGHUV�

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��,QEUDDN�����

��



0HQVHQ�UDNHQ�VRPV�LHPDQG�DDQ�RI�SDNNHQ�LHPDQG�YDVW�PHW�VH[XHOH�EHGRHOLQJHQ�RS�HHQ�HFKW�NZHWVHQGH�PDQLHU�
'DW�NDQ�RYHUDO�SODDWVYLQGHQ��ELM�LHPDQG�WKXLV��RS�KHW�ZHUN��RS�VWUDDW�HWF��,V�X�GDW�LQ�GH�DIJHORSHQ���MDDU�ZHO�HHQV
RYHUNRPHQ"
���-D >-D@
���1HH >1HH@

60LVKDQG

�>-D@ >1HH@�ZQ�ZJ

0,6+$1'(/,1*

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��6H[XHOH�PLVKDQGHOLQJ

$OOH�UHVSRQGHQWHQ

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

6B9RRU1D

>1D@

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

6B$DQW

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

6B0DDQG

DQGHUV

6B9RRU1D� �ZQ���ZJ��RI
6B$DQW� �ZJ

6B9RRU1D� �>1D@ DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

DQGHUV

6B9RRU1D��!�ZQ���ZJ��HQ
6B$DQW��!�ZJ

6B$DQW���!�(PSW\

6B$DQW�! ��������

$QGHUV

6B9RRU1D� �>9RRU@�HQ�6B$DQW� �HPSW\

6B-DDU

6B-DDU.

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��6H[XHOH�PLVKDQGHOLQJ����

6B$DQW�! ���HQ����� DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

6B-DDU�

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

6B0DDQG�

$OV�6B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�6B-DDU�

DQGHUV

:DDU�JHEHXUGH�KHW�YRRUYDO�SUHFLHV"
�����%LM�2�3��WKXLV >WKXLV@
�����,Q�DQGHUH�ZRQLQJ >$QG:RQ@
�����,Q�FDIp�EDU�GLVFR�UHVWDXUDQW >&DIH%DU@
�����2S�VWUDDW >6WUDDW@
�����2S�VWDWLRQ��EXVKDOWH >6WDWLRQ@
�����,Q�WUDP�EXV�WUHLQ >7UDP%XV@
�����,Q�HHQ�DXWR >$XWR@
�����2S�ZHUN�VFKRRO >:HUN6FK@
�����,Q�ZLQNHO�ZDUHQKXLV >:LQNHO@
����6SRUWYHOG�VSRUWKDO�NOHHGUXLPWH >6SRUW@
����3DUN�SDUNHHUWHUUHLQ�VWUDQG >3DUN@
����(OGHUV >(OGHUV@

6B([DFW3OD

67(/�9$67��,Q�ZHONH�SODDWV�JHEHXUGH�KHW�YRRUYDO"
���(LJHQ�EXXUW�RI�ZLMN >(LJEXXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���(OGHUV�LQ�1HGHUODQG >(OG1HG@
���,Q�KHW�EXLWHQODQG >%XLW/QG@

6B3ODDWV

,V�HU�ELM�GH]H�JHEHXUWHQLV�LHWV�YDQ�X�JHVWROHQ"
���-D >-D@
���1HH >1HH@

6B*HVWROHQ

,V�HU�WRHQ�RRN�PRHGZLOOLJ�LHWV�YDQ�XZ�EH]LWWLQJHQ�YHUQLHOG"
���-D >-D@
���1HH >1HH@

6B9HUQLHO

����'DQ�ZLO�LN�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH���+RH�]RX�X�ZLOOHQ�RPVFKULMYHQ�ZDW�X
WRHQ�LV�RYHUNRPHQ��$OV��
���YHUNUDFKWLQJ�RI�DDQUDQGLQJ�
���HHQ�SRJLQJ�WRW�YHUNUDFKWLQJ�RI�DDQUDQGLQJ�RI
���YHUYHOHQG�RI�NZHWVHQG�JHGUDJ"

60LV1D

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��6H[XHOH�PLVKDQGHOLQJ����

.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

6B'DGHU

���>-D@ >1HH@�ZQ�ZJ

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

6B:LH'DGHU

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

6B3RO%HN

>2QEHN3RO@

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

6B1W0HOG

DQGHUV

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

6B:DDU0HOG

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

6B6UW0HOG

6B3RO%HN� �>23=HOI@���>$QG3HUV@ 6B3RO%HN��!�>23=HOI@���>$QG3HUV@

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��6H[XHOH�PLVKDQGHOLQJ����

6B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

6B3RO%XU

6B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

6B5HG$DQJ

>1HH@�ZQ�ZJ

6B3RO%HN��!�>23=HOI@���>$QG3HUV@���>3ROLWLH@

'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

6B5HG1$DQ

6B3RO%HN� �>23=HOI@�>$QG3HUV@�>3ROLWLH@�qQ
6B$DQJLIWH� �>1HH@

DQGHUV

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

6B*HGDDQ

>-D@
>1HH@�ZQ�ZJ

6B3RO%HN� �>23=HOI@�>$QG3HUV@�>3ROLWLH@�qQ
6B$DQJLIWH� �>-D@

DQGHUV

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��6H[XHOH�PLVKDQGHOLQJ����

.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW��
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
���RQGHUKDQGHOG�RI�EHPLGGHOG� >%HPLGGHO@
���LHPDQG�PHHJHQRPHQ�QDDU�KHW�EXUHDX� >0HHQHPHQ@
��
���EUDQGZHHU��]LHNHQDXWR�RI�GRNWHU�JHZDDUVFKXZG� >%UDQGZH@
���]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

6B$IKDQG

6B*HGDDQ� �>-D@ 6B*HGDDQ� �>1HH@�ZQ�ZJ

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

6B,QIR3RO

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

���>1HH@

6B,QIR*HYU

DQGHUV

���>1HH@�ZQ�ZJ

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

6B,QIR$DQJ

���>-D@

���>-D@�ZQ�ZJ

$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

6B7HYU$FWLH3RO

6B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

>1HH@�ZQ�ZJ>-D@

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��6H[XHOH�PLVKDQGHOLQJ����

6B3XQWHQ

6B2QWHYU� �>-D@

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

DQGHUV

>$QGHUV�@
DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

6B$QGHUV�

6B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

6B$QGHUV�

��



0,6+$1'(/,1*

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��6H[XHOH�PLVKDQGHOLQJ����

$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

6B2SQ$DQJ

6B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
6B$DQJLIWH� �>-D@�qQ
6B2QWHYU3� �>-D@

DQGHUV

6B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

6B$QGHUV�

��



+HHIW�LHPDQG�X�LQ�GH�ODDWVWH�YLMI�MDDU�RRLW�ZHO�HHQV�DDQJHYDOOHQ�RI�PLVKDQGHOG�GRRU�X�WH�VODDQ�RI�WH�VFKRSSHQ��RI
GRRU�HHQ�SLVWRRO��HHQ�PHV��HHQ�VWXN�KRXW��HHQ�VFKDDU�RI�LHWV�DQGHUV�WHJHQ�X�WH�JHEUXLNHQ"
���-D >-D@
���1HH >1HH@

0LVKDQG

%('5(,*,1*

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��0LVKDQGHOLQJ

$OOH�UHVSRQGHQWHQ

�>-D@ >1HH@�ZQ�ZJ

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

0B9RRU1D

>1D@

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

0B$DQW

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

0B-DDU.

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

0B0DDQG

DQGHUV

0B9RRU1D� �ZQ���ZJ��RI
0B$DQW� �ZJ

0B9RRU1D� �>1D@ DQGHUV

0B9RRU1D��!�ZQ���ZJ��HQ
0B$DQW� �ZJ

0B$DQW��!�(PSW\ DQGHUV

0B$DQW�! �������

0B9RRU1D� �>9RRU@�HQ�0B$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

0B-DDU

DQGHUV

��



����'DQ�ZLO�LN�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH���:DDU�JHEHXUGH�KHW�YRRUYDO�SUHFLHV"
�����%LM�2�3��WKXLV >WKXLV@
�����,Q�DQGHUH�ZRQLQJ >$QG:RQ@
�����,Q�FDIp�EDU�GLVFR�UHVWDXUDQW >&DIH%DU@
�����2S�VWUDDW >6WUDDW@
�����2S�VWDWLRQ��EXVKDOWH >6WDWLRQ@
�����,Q�WUDP�EXV�WUHLQ >7UDP%XV@
�����,Q�HHQ�DXWR >$XWR@
�����2S�ZHUN�VFKRRO >:HUN6FK@
�����,Q�ZLQNHO�ZDUHQKXLV >:LQNHO@
����6SRUWYHOG�VSRUWKDO�NOHHGUXLPWH >6SRUW@
����3DUN�SDUNHHUWHUUHLQ�VWUDQG >3DUN@
����(OGHUV >(OGHUV@

0B([DFW3OD

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��0LVKDQGHOLQJ����

0B$DQW�! ���HQ����� DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

0B-DDU�

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

0B0DDQG�

$OV�0B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�0B-DDU�

DQGHUV

67(/�9$67��,Q�ZHONH�SODDWV�JHEHXUGH�KHW�YRRUYDO"
���(LJHQ�EXXUW�RI�ZLMN >(LJEXXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���(OGHUV�LQ�1HGHUODQG >(OG1HG@
���,Q�KHW�EXLWHQODQG >%XLW/QG@

0B3ODDWV

,V�HU�ELM�GH]H�JHEHXUWHQLV�LHWV�YDQ�X�JHVWROHQ"
���-D >-D@
���1HH >1HH@

0B*HVWROHQ

,V�HU�WRHQ�RRN�PRHGZLOOLJ�LHWV�YDQ�XZ�EH]LWWLQJHQ�YHUQLHOG"
���-D >-D@
���1HH >1HH@

0B9HUQLHO

��



.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

0B'DGHU

���>-D@ >1HH@�ZQ�ZJ

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

0B:LH'DGHU

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

0B3RO%HN

>2QEHN3RO@

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

0B1W0HOG

DQGHUV

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��0LVKDQGHOLQJ����

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

0B:DDU0HOG

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

0B6UW0HOG

0B3RO%HN� �>23=HOI@���>$QG3HUV@ 0B3RO%HN��!�>23=HOI@���>$QG3HUV@

��



0B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

0B3RO%XU

0B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

0B5HG$DQJ

>1HH@�ZQ�ZJ

0B3RO%HN��!�>23=HOI@���>$QG3HUV@���>3ROLWLH@

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��0LVKDQGHOLQJ����

'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

0B5HG1$DQ

0B3RO%HN� �>23=HOI@�>$QG3HUV@�>3ROLWLH@�qQ
0B$DQJLIWH� �>1HH@

DQGHUV

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

0B*HGDDQ

>-D@
>1HH@�ZQ�ZJ

0B3RO%HN� �>23=HOI@�>$QG3HUV@�>3ROLWLH@�qQ
0B$DQJLIWH� �>-D@

DQGHUV

��



.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW��
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
���RQGHUKDQGHOG�RI�EHPLGGHOG� >%HPLGGHO@
���LHPDQG�PHHJHQRPHQ�QDDU�KHW�EXUHDX� >0HHQHPHQ@
��
���EUDQGZHHU��]LHNHQDXWR�RI�GRNWHU�JHZDDUVFKXZG� >%UDQGZH@
���]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

0B$IKDQG

0B*HGDDQ� �>-D@ 0B*HGDDQ� �>1HH@�ZQ�ZJ

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

0B,QIR3RO

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

���>1HH@

0B,QIR*HYU

DQGHUV

���>1HH@�ZQ�ZJ

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

0B,QIR$DQJ

���>-D@

���>-D@�ZQ�ZJ

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��0LVKDQGHOLQJ����

$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

0B7HYU$FWLH3RO

0B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

>1HH@�ZQ�ZJ>-D@

��



0B3XQWHQ

0B2QWHYU� �>-D@

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

DQGHUV

>$QGHUV�@
DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

0B$QGHUV�

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��0LVKDQGHOLQJ����

0B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

0B$QGHUV�

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��0LVKDQGHOLQJ����

$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

%('5(,*,1*

0B2SQ$DQJ

0B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
0B$DQJLIWH� �>-D@�qQ
0B2QWHYU3� �>-D@

DQGHUV

0B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

0B$QGHUV�

��



+HHIW�LHPDQG�X�LQ�GH�ODDWVWH�YLMI�MDDU�RRLW�ZHO�HHQV�EHGUHLJG�PHW�VODDQ��VFKRSSHQ��HHQ�SLVWRRO��HHQ�PHV
RI�LHWV�GHUJHOLMNV��]RQGHU�GDW�X�ZHUG�DDQJHYDOOHQ�RI�PLVKDQGHOG"
���-D >-D@
���1HH >1HH@

%HGUHLJ

),(76(1',()67$/

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��%HGUHLJLQJ

$OOH�UHVSRQGHQWHQ

�>-D@ >1HH@�ZQ�ZJ

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

%B9RRU1D

>1D@

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

%B$DQW

DQGHUV

%B9RRU1D� �ZQ���ZJ��RI
%B$DQW� �ZJ

%B9RRU1D� �>1D@ DQGHUV

%B9RRU1D��!�ZQ���ZJ��HQ
%B$DQW��!�ZJ

DQGHUV%B$DQW���!�(PSW\

%B$DQW�! ��������

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

%B-DDU.

%B9RRU1D� �>9RRU@�HQ�%B$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

%B-DDU

DQGHUV

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

%B0DDQG

��
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����'DQ�ZLO�LN�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH���:DDU�JHEHXUGH�KHW�YRRUYDO�SUHFLHV"
�����%LM�2�3��WKXLV >WKXLV@
�����,Q�DQGHUH�ZRQLQJ >$QG:RQ@
�����,Q�FDIp�EDU�GLVFR�UHVWDXUDQW >&DIH%DU@
�����2S�VWUDDW >6WUDDW@
�����2S�VWDWLRQ��EXVKDOWH >6WDWLRQ@
�����,Q�WUDP�EXV�WUHLQ >7UDP%XV@
�����,Q�HHQ�DXWR >$XWR@
�����2S�ZHUN�VFKRRO >:HUN6FK@
�����,Q�ZLQNHO�ZDUHQKXLV >:LQNHO@
����6SRUWYHOG�VSRUWKDO�NOHHGUXLPWH >6SRUW@
����3DUN�SDUNHHUWHUUHLQ�VWUDQG >3DUN@
����(OGHUV >(OGHUV@

%B([DFW3OD

%B$DQW�! ���HQ����� DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

%B-DDU�

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

%B0DDQG�

$OV�%B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�%B-DDU�

DQGHUV

67(/�9$67��,Q�ZHONH�SODDWV�JHEHXUGH�KHW�YRRUYDO"
���(LJHQ�EXXUW�RI�ZLMN >(LJEXXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���(OGHUV�LQ�1HGHUODQG >(OG1HG@
���,Q�KHW�EXLWHQODQG >%XLW/QG@

%B3ODDWV

,V�HU�ELM�GH]H�JHEHXUWHQLV�LHWV�YDQ�X�JHVWROHQ"
���-D >-D@
���1HH >1HH@

%B*HVWROHQ

,V�HU�WRHQ�RRN�PRHGZLOOLJ�LHWV�YDQ�XZ�EH]LWWLQJHQ�YHUQLHOG"
���-D >-D@
���1HH >1HH@

%B9HUQLHO

��
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.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

%B'DGHU

���>-D@ >1HH@�ZQ�ZJ

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

%B:LH'DGHU

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

%B3RO%HN

>2QEHN3RO@

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

%B1W0HOG

DQGHUV

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

%B:DDU0HOG

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

%B6UW0HOG

%B3RO%HN� �>23=HOI@���>$QG3HUV@
%B3RO%HN��!�>23=HOI@��

>$QG3HUV@

��
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%B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

%B3RO%XU

%B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

%B5HG$DQJ

>1HH@�ZQ�ZJ

%B3RO%HN��!�>23=HOI@���>$QG3HUV@���>3ROLWLH@

'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

%B5HG1$DQ

%B3RO%HN� �>23=HOI@�>$QG3HUV@�>3ROLWLH@�qQ
%B$DQJLIWH� �>1HH@

DQGHUV

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

%B*HGDDQ

>-D@
>1HH@�ZQ�ZJ

%B3RO%HN� �>23=HOI@�>$QG3HUV@�>3ROLWLH@�qQ
%B$DQJLIWH� �>-D@

DQGHUV

��
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.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW��
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
���RQGHUKDQGHOG�RI�EHPLGGHOG� >%HPLGGHO@
���LHPDQG�PHHJHQRPHQ�QDDU�KHW�EXUHDX� >0HHQHPHQ@
��
���EUDQGZHHU��]LHNHQDXWR�RI�GRNWHU�JHZDDUVFKXZG� >%UDQGZH@
���]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

%B$IKDQG

%B*HGDDQ� �>-D@ %B*HGDDQ� �>1HH@�ZQ�ZJ

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

%B,QIR3RO

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

���>1HH@

%B,QIR*HYU

DQGHUV

���>1HH@�ZQ�ZJ

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

%B,QIR$DQJ

���>-D@

���>-D@�ZQ�ZJ

$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

%B7HYU$FWLH3RO

%B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

>1HH@�ZQ�ZJ>-D@

��
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%B3XQWHQ

%B2QWHYU� �>-D@

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

DQGHUV

>$QGHUV�@
DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

%B$QGHUV�

%B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

%B$QGHUV�

��



),(76(1',()67$/
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$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

%B2SQ$DQJ

%B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
%B$DQJLIWH� �>-D@�qQ
%B2QWHYU3� �>-D@

DQGHUV

%B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

%B$QGHUV�

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��)LHWVHQGLHIVWDO

,V�GH�ODDWVWH�YLMI�MDDU�ZHO�HHQV�HHQ�ILHWV�YDQ�X�JHVWROHQ"�,N�EHGRHO�ILHWVHQ�ZDDUYDQ�X�GH�KRRIGJHEUXLNHU�EHQW�RI�ZDV�
!!�(14��0RWRU���EURP���VQRUILHWVHQ�HQ�DQGHUH�ILHWVHQ�PHW�KXOSPRWRU�ELM�µRYHULJH�GLHIVWDOOHQ¶�YHUPHOGHQ���
���-D >-D@
���1HH >1HH@

)LHWV'LHI

�>-D@ >1HH@�ZQ�ZJ

$OOH�UHVSRQGHQWHQ

$872',()67$/

)B9RRU1D

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

>1D@

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

)B$DQW

DQGHUV

)B9RRU1D� �ZQ���ZJ��RI
)B$DQW� �ZJ

)B9RRU1D� �>1D@ DQGHUV

)B9RRU1D��!�ZQ���ZJ��HQ
)B$DQW��!�ZJ

DQGHUV)B$DQW���!�(PSW\

)B$DQW�! ��������

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

)B-DDU.

)B9RRU1D� �>9RRU@�HQ�)B$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

)B-DDU

DQGHUV

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

)B0DDQG

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��)LHWVHQGLHIVWDO����

����'DQ�ZLO�LN�X�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH��
+HHIW�X�GH�GLHIVWDO�]LHQ�JHEHXUHQ"
���-D >-D@
���1HH >1HH@

)B*H]LHQ

,V�HU�WRHQ�JHZHOG�WHJHQ�SHUVRQHQ�JHEUXLNW"
���-D >-D@
���1HH >1HH@

)B*HZHOG

>-D@ >1HH@�ZQ�ZJ

>-D@ >1HH@�ZQ�ZJ

67(/�9$67��,Q�ZHONH�SODDWV�JHEHXUGH�KHW�YRRUYDO"
���(LJHQ�EXXUW�RI�ZLMN >(LJEXXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���(OGHUV�LQ�1HGHUODQG >(OG1HG@
���,Q�KHW�EXLWHQODQG >%XLW/QG@

)B3ODDWV

:DDU�JHEHXUGH�KHW�YRRUYDO�SUHFLHV"
�����%LM�2�3��WKXLV >WKXLV@
�����,Q�DQGHUH�ZRQLQJ >$QG:RQ@
�����,Q�FDIp�EDU�GLVFR�UHVWDXUDQW >&DIH%DU@
�����2S�VWUDDW >6WUDDW@
�����2S�VWDWLRQ��EXVKDOWH >6WDWLRQ@
�����,Q�WUDP�EXV�WUHLQ >7UDP%XV@
�����,Q�HHQ�DXWR >$XWR@
�����2S�ZHUN�VFKRRO >:HUN6FK@
�����,Q�ZLQNHO�ZDUHQKXLV >:LQNHO@
����6SRUWYHOG�VSRUWKDO�NOHHGUXLPWH >6SRUW@
����3DUN�SDUNHHUWHUUHLQ�VWUDQG >3DUN@
����(OGHUV >(OGHUV@

)B([DFW3OD

7HJHQ�ZLH�LV�HU�WRHQ�JHZHOG�JHEUXLNW"
!!�(14� 0HHUGHUH�DQWZRRUGHQ�PRJHOLMN����
���2�3� >3HUV@
���$QGHU�H��OLG�OHGHQ�KXLVKRXGHQ >/LG++@
���,HPDQG�DQGHUV��JHHQ�OLG�KXLGKRXGHQ >$QGHU@

)B7HJHQ:LH

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

)B0DDQG�

$OV�)B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�)B-DDU�

DQGHUV

DQGHUV)B$DQW�! ���HQ�����

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

)B-DDU�

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��)LHWVHQGLHIVWDO����

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

)B1W0HOG

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

)B6UW0HOG

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

)B:DDU0HOG

)B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@ )B3RO%HN��!�>23=HOI@���>$QG3HUV@���>3ROLWLH@

.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

)B'DGHU

���>-D@

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

)B:LH'DGHU
���>1HH@�ZQ�ZJ

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

)B3RO%HN

>2QEHN3RO@ DQGHUV

)B3RO%HN� �>23=HOI@���>$QG3HUV@ )B3RO%HN��!�>23=HOI@���>$QG3HUV@

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��)LHWVHQGLHIVWDO����

)B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

)B3RO%XU
>-D@

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

)B5HG$DQJ

>1HH@�ZQ�ZJ

'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

)B5HG1$DQ

)B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
)B$DQJLIWH� �>1HH@

DQGHUV

.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW�
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
��
��
��
��
��
���,HWV�DQGHUV >$QGHU@

)B$IKDQG

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

)B*HGDDQ

>-D@ >1HH@�ZQ�ZJ

)B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
)B$DQJLIWH� �>-D@

DQGHUV

)B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@ )B3RO%HN��!�>23=HOI@���>$QG3HUV@���>3ROLWLH@

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��)LHWVHQGLHIVWDO����

DQGHUV

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

)B,QIR3RO

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

���>1HH@

)B,QIR*HYU

���>1HH@�ZQ�ZJ

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

)B,QIR$DQJ

���>-D@

���>-D@�ZQ�ZJ

$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

)B7HYU$FWLH3RO

)B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

>1HH@�ZQ�ZJ>-D@

)B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
)B$DQJLIWH� �>-D@

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��)LHWVHQGLHIVWDO����

)B3XQWHQ

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

)B$QGHUV�

)B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
)B$DQJLIWH� �>-D@�qQ
)B2QWHYU3� �>-D@

)B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

)B$QGHUV�

)B3XQWHQ� �>$QGHUV�@
DQGHUV

)B2QWHYU� �>-D@ DQGHUV

��



$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

$872',()67$/

)B2SQ$DQJ

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

)B$QGHUV�

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��)LHWVHQGLHIVWDO����

)B3XQWHQ� �>$QGHUV�@ DQGHUV DQGHUV

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��$XWRGLHIVWDO

,V�XZ�KXLGLJH�DXWR�RI�HHQ�YRULJH�DXWR�YDQ�X�GH�ODDWVWH�YLMI�MDDU�ZHO�HHQV�JHVWROHQ"
���-D >-D@
���1HH >1HH@

$XWR'LHI

�>-D@ >1HH@�ZQ�ZJ

',()67$/�8,7�$872

/IWB23�!� ����MDDU

+HHIW�X�RI�LHPDQG�DQGHUV�LQ�XZ�KXLVKRXGHQ�HHQ�SHUVRQHQDXWR�GLH�X�RRN�SULYp�JHEUXLNW"
!!�(14���%LM�PHHU�JHEUXLNHUV�YDVWVWHOOHQ�RI�23�KRRIGJHEUXLNHU�LV��'H�KRRIGJHEUXLNHU�LV�GHJHQH�GLH�GH�PHHVWH

NLORPHWHUV�DIOHJW�LQ�GLH�DXWR����
���-D��23�KRRIGJHEUXLNHU >-D@
���-D��LHPDQG�DQGHUV�KRRIGJHEUXLNHU >1LHW23@
���1HH��JHHQ�DXWR >1HH@

%H]LW$XWR

+HHIW�X�RI�LHPDQG�DQGHUV�LQ�XZ�KXLVKRXGHQ�GH�DIJHORSHQ�YLMI�MDDU�HHQ�SHUVRQHQDXWR�JHKDG
GLH�X�RRN�SULYp�JHEUXLNWH"
!!�(14���%LM�PHHU�JHEUXLNHUV�YDVWVWHOOHQ�RI�23�KRRIGJHEUXLNHU�LV��'H�KRRIGJHEUXLNHU�LV�GHJHQH�GLH�GH

PHHVWH�NLORPHWHUV�DIOHJW�LQ�GLH�DXWR����
���-D��23�KRRIGJHEUXLNHU >-D@
���-D��LHPDQG�DQGHUV�KRRIGJHEUXLNHU >1LHW23@
���1HH��JHHQ�DXWR >1HH@

>-D@�>1LHW23@�ZQ�ZJ>1HH@
%H]DW$XWR

%H]LW$XWR� �>-D@�RI�%H]DW$XWR� �>MD@ DQGHUV

$B9RRU1D

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

>1D@

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

$B$DQW

DQGHUV

$B9RRU1D� �ZQ���ZJ��RI
$B$DQW� �ZJ

$B9RRU1D��!�ZQ���ZJ��HQ
$B$DQW��!�ZJ

DQGHUV$B$DQW���!�(PSW\

$B$DQW�! ��������

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

$B-DDU.

��
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',()67$/�8,7�$872

DQGHUV

$B$DQW�! ���HQ����� DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

$B-DDU�

1HH@�ZQ�ZJ

,V�HU�WRHQ�JHZHOG�WHJHQ�SHUVRQHQ�JHEUXLNW"
���-D >-D@
���1HH >1HH@

$B*HZHOG

>-D@ >1HH@�ZQ�ZJ

>-D@

����'DQ�ZLO�LN�X�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH��
+HHIW�X�GH�GLHIVWDO�]LHQ�JHEHXUHQ"
���-D >-D@
���1HH >1HH@

$B*H]LHQ

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

$B0DDQG�

$OV�$B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�$B-DDU�

DQGHUV

$B9RRU1D� �>1D@

)B9RRU1D� �>1D@ DQGHUV

$B9RRU1D� �>9RRU@�HQ�$B$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

$B-DDU

DQGHUV

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

$B0DDQG

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��$XWRGLHIVWDO����

7HJHQ�ZLH�LV�HU�WRHQ�JHZHOG�JHEUXLNW"
!!�(14� 0HHUGHUH�DQWZRRUGHQ�PRJHOLMN����
���2�3� >3HUV@
���$QGHU�H��OLG�OHGHQ�KXLVKRXGHQ >/LG++@
���,HPDQG�DQGHUV��JHHQ�OLG�KXLGKRXGHQ >$QGHU@

$B7HJHQ:LH

$B'DGHU

67(/�9$67��,Q�ZHONH�SODDWV�JHEHXUGH�KHW�YRRUYDO"
���(LJHQ�EXXUW�RI�ZLMN >(LJEXXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���(OGHUV�LQ�1HGHUODQG >(OG1HG@
���,Q�KHW�EXLWHQODQG >%XLW/QG@

$B3ODDWV

.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

���>-D@

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

$B:LH'DGHU

$B([DFW3OD

���>1HH@�ZQ�ZJ

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

$B3RO%HN

>2QEHN3RO@

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

$B1W0HOG
DQGHUV

:DDU�JHEHXUGH�KHW�YRRUYDO�SUHFLHV"
�����%LM�2�3��WKXLV >WKXLV@
�����,Q�DQGHUH�ZRQLQJ >$QG:RQ@
�����,Q�FDIp�EDU�GLVFR�UHVWDXUDQW >&DIH%DU@
�����2S�VWUDDW >6WUDDW@
�����2S�VWDWLRQ��EXVKDOWH >6WDWLRQ@
�����,Q�WUDP�EXV�WUHLQ >7UDP%XV@
�����,Q�HHQ�DXWR >$XWR@
�����2S�ZHUN�VFKRRO >:HUN6FK@
�����,Q�ZLQNHO�ZDUHQKXLV >:LQNHO@
����6SRUWYHOG�VSRUWKDO�NOHHGUXLPWH >6SRUW@
����3DUN�SDUNHHUWHUUHLQ�VWUDQG >3DUN@
����(OGHUV >(OGHUV@

��
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+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

$B6UW0HOG

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

$B:DDU0HOG

$B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

$B3RO%XU

$B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

$B5HG$DQJ

>1HH@�ZQ�ZJ

'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

$B5HG1$DQ

$B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
$B$DQJLIWH� �>1HH@

DQGHUV

$B3RO%HN� �>23=HOI@�>$QG3HUV@

DQGHUV

$B3RO%HN��!�>23=HOI@�>$QG3HUV@

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��$XWRGLHIVWDO����

.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW��
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
��
����LHPDQG�PHHJHQRPHQ�QDDU�KHW�EXUHDX� >0HHQHPHQ@
��
��
���]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

$B$IKDQG

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

$B*HGDDQ

>-D@
>1HH@�ZQ�ZJ

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

$B,QIR3RO

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

���>1HH@

$B,QIR*HYU

$B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
$B$DQJLIWH� �>-D@

DQGHUV

���>1HH@�ZQ�ZJ

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

$B,QIR$DQJ

���>-D@

���>-D@�ZQ�ZJ

$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

$B7HYU$FWLH3RO

$B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

>1HH@�ZQ�ZJ>-D@

��
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$B3XQWHQ

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

$B$QGHUV�

$B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

$B$QGHUV�

$B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

$B$QGHUV�

$B3XQWHQ

$B2QWHYU� �>-D@ $B2QWHYU� �>1HH@�ZQ�ZJ DQGHUV

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��$XWRGLHIVWDO����

$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

',()67$/�8,7�$872

$B2SQ$DQJ

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��'LHIVWDO�XLW�DXWR

,V�HU�GH�ODDWVWH�YLMI�MDDU�ZHO�HHQV�LHWV�XLW�HHQ�DXWR�YDQ�X�JHVWROHQ��ELMYRRUEHHOG�GH�DFFX��HHQ�DXWRUDGLR�
FG
V��HHQ�MDV��HHQ�WDV��RI�DQGHUH�VSXOOHQ�YDQ�X�RI�LHPDQG�DQGHUV�
���-D >-D@
���1HH >1HH@

8LW$XWR

�>-D@ >1HH@�ZQ�ZJ

6&+$'(�$$1�$872

$OOHHQ�LQGLHQ���$XWRGLHIVWDO�%H]LW$XWR� �>-D@�RI
��������������������$XWRGLHIVWDO�%H]DW$XWR� �>-D@

8B9RRU1D

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

>1D@

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

8B$DQW

DQGHUV

8B9RRU1D� �ZQ���ZJ��RI
8B$DQW� �ZJ

8B9RRU1D� �>1D@ DQGHUV

8B9RRU1D��!�ZQ���ZJ��HQ
8B$DQW��!�ZJ

DQGHUV8B$DQW���!�(PSW\

8B$DQW�! ��������

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

8B-DDU.

8B9RRU1D� �>9RRU@�HQ�8B$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

8B-DDU

DQGHUV

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

8B0DDQG

��
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8B$DQW�! ���HQ�����

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

8B-DDU�

����'DQ�ZLO�LN�X�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH��
+HHIW�X�GH�GLHIVWDO�]LHQ�JHEHXUHQ"
���-D >-D@
���1HH >1HH@

8B*H]LHQ

,V�HU�WRHQ�JHZHOG�WHJHQ�SHUVRQHQ�JHEUXLNW"
���-D >-D@
���1HH >1HH@

8B*HZHOG
>-D@

>1HH@�ZQ�ZJ

>-D@

>1HH@�ZQ�ZJ

67(/�9$67��,Q�ZHONH�SODDWV�JHEHXUGH�KHW�YRRUYDO"
���(LJHQ�EXXUW�RI�ZLMN >(LJEXXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���(OGHUV�LQ�1HGHUODQG >(OG1HG@
���,Q�KHW�EXLWHQODQG >%XLW/QG@

8B3ODDWV

:DDU�JHEHXUGH�KHW�YRRUYDO�SUHFLHV"
�����%LM�2�3��WKXLV >WKXLV@
�����,Q�DQGHUH�ZRQLQJ >$QG:RQ@
�����,Q�FDIp�EDU�GLVFR�UHVWDXUDQW >&DIH%DU@
�����2S�VWUDDW >6WUDDW@
�����2S�VWDWLRQ��EXVKDOWH >6WDWLRQ@
�����,Q�WUDP�EXV�WUHLQ >7UDP%XV@
�����,Q�HHQ�DXWR >$XWR@
�����2S�ZHUN�VFKRRO >:HUN6FK@
�����,Q�ZLQNHO�ZDUHQKXLV >:LQNHO@
����6SRUWYHOG�VSRUWKDO�NOHHGUXLPWH >6SRUW@
����3DUN�SDUNHHUWHUUHLQ�VWUDQG >3DUN@
����(OGHUV >(OGHUV@

8B([DFW3OD

7HJHQ�ZLH�LV�HU�WRHQ�JHZHOG�JHEUXLNW"
!!�(14� 0HHUGHUH�DQWZRRUGHQ�PRJHOLMN����
���2�3� >3HUV@
���$QGHU�H��OLG�OHGHQ�KXLVKRXGHQ >/LG++@
���,HPDQG�DQGHUV��JHHQ�OLG�KXLGKRXGHQ >$QGHU@

8B7HJHQ:LH

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

8B0DDQG�

$OV�8B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�8B-DDU�

DQGHUV

DQGHUV

��
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���>1HH@�ZQ�ZJ

.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

8B'DGHU

���>-D@

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

8B:LH'DGHU

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

8B3RO%HN

>2QEHN3RO@

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

8B1W0HOG

DQGHUV

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

8B6UW0HOG

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

8B:DDU0HOG

8B3RO%HN� �>23=HOI@���>$QG3HUV@ 8B3RO%HN��!�>23=HOI@���>$QG3HUV@

��
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8B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

8B3RO%XU

8B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

8B5HG$DQJ

>1HH@�ZQ�ZJ

8B3RO%HN��!�>23=HOI@���>$QG3HUV@���>3ROLWLH@

'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

8B5HG1$DQ

8B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
8B$DQJLIWH� �>1HH@

DQGHUV

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

8B*HGDDQ

>-D@
>1HH@�ZQ�ZJ

8B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
8B$DQJLIWH� �>-D@

DQGHUV

��
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.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW��
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
��
��
��
��
���]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

8B$IKDQG

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

8B,QIR3RO

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

���>1HH@

8B,QIR*HYU

���>1HH@�ZQ�ZJ

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

8B,QIR$DQJ

���>-D@

���>-D@�ZQ�ZJ

$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

8B7HYU$FWLH3RO

8B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

>1HH@�ZQ�ZJ>-D@

8B*HGDDQ� �>-D@
8B*HGDDQ� �>1HH@�ZQ�ZJ DQGHUV

��
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8B3XQWHQ

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

>$QGHUV�@
DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

8B$QGHUV�

8B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

8B$QGHUV�

8B2QWHYU� �>-D@ $QGHUV

��



$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

6&+$'(�$$1�$872

8B2SQ$DQJ

8B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

8B$QGHUV�

9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��'LHIVWDO�XLW�DXWR����

��
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,V�HU�GH�ODDWVWH�YLMI�MDDU��DIJH]LHQ�YDQ�GLHIVWDOOHQ�XLW�DXWR
V��ZHO�HHQV�LHWV�YDQ�GH�EXLWHQNDQW�YDQ�XZ�DXWR�JHVWROHQ�RI
LHWV�EHVFKDGLJG"�'HQN�DDQ�VSLHJHOV��DQWHQQHV��ZLHOHQ��ZLHOGRSSHQ��UXLWHQZLVVHUV��EDJDJH�RS�KHW�LPSHULDDO�HQ
GHUJHOLMNH�
���-D >-D@
���1HH >1HH@

6FK$XWR

�>-D@ >1HH@�ZQ�ZJ

',()67$/�0(7�*(:(/'

$OOHHQ�LQGLHQ���$XWRGLHIVWDO�%H]LW$XWR� �>-D@�RI
��������������������$XWRGLHIVWDO�%H]DW$XWR� �>-D@

6FB9RRU1D

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

>1D@

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

6FB$DQW

DQGHUV

6FB9RRU1D� �ZQ���ZJ��RI
6FB$DQW� �ZJ

6FB9RRU1D� �>1D@ DQGHUV

6FB9RRU1D��!�ZQ���ZJ��HQ
6FB$DQW��!�ZJ

DQGHUV6FB$DQW���!�(PSW\

6FB$DQW�! ��������

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

6FB-DDU.

6FB9RRU1D� �>9RRU@�HQ�6FB$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

6FB-DDU

DQGHUV

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

6FB0DDQG

��
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6FB$DQW�! ���HQ����� DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

6FB-DDU�

67(/�9$67��,Q�ZHONH�SODDWV�JHEHXUGH�KHW�YRRUYDO"
���(LJHQ�EXXUW�RI�ZLMN >(LJEXXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���(OGHUV�LQ�1HGHUODQG >(OG1HG@
���,Q�KHW�EXLWHQODQG >%XLW/QG@

6FB3ODDWV

:DDU�JHEHXUGH�KHW�YRRUYDO�SUHFLHV"
�����%LM�2�3��WKXLV >WKXLV@
�����,Q�DQGHUH�ZRQLQJ >$QG:RQ@
�����,Q�FDIp�EDU�GLVFR�UHVWDXUDQW >&DIH%DU@
�����2S�VWUDDW >6WUDDW@
�����2S�VWDWLRQ��EXVKDOWH >6WDWLRQ@
�����,Q�WUDP�EXV�WUHLQ >7UDP%XV@
�����,Q�HHQ�DXWR >$XWR@
�����2S�ZHUN�VFKRRO >:HUN6FK@
�����,Q�ZLQNHO�ZDUHQKXLV >:LQNHO@
����6SRUWYHOG�VSRUWKDO�NOHHGUXLPWH >6SRUW@
����3DUN�SDUNHHUWHUUHLQ�VWUDQG >3DUN@
����(OGHUV >(OGHUV@

6FB([DFW3OD

7HJHQ�ZLH�LV�HU�WRHQ�JHZHOG�JHEUXLNW"
!!�(14� 0HHUGHUH�DQWZRRUGHQ�PRJHOLMN����
���2�3� >3HUV@
���$QGHU�H��OLG�OHGHQ�KXLVKRXGHQ >/LG++@
���,HPDQG�DQGHUV��JHHQ�OLG�KXLGKRXGHQ >$QGHU@

6FB7HJHQ:LH

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

6FB0DDQG�

$OV�6FB$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�)B-DDU�

DQGHUV

����'DQ�ZLO�LN�X�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH��
+HHIW�X�GH�GLHIVWDO�RI�EHVFKDGLJLQJ�]LHQ�JHEHXUHQ"
���-D >-D@
���1HH >1HH@

6FB*H]LHQ

,V�HU�WRHQ�JHZHOG�WHJHQ�SHUVRQHQ�JHEUXLNW"
���-D >-D@
���1HH >1HH@

6FB*HZHOG

>-D@

>-D@ >1HH@�ZQ�ZJ

>1HH@�ZQ�ZJ

��
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.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

6FB'DGHU

���>-D@

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

6FB:LH'DGHU

���>1HH@�ZQ�ZJ

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

6FB3RO%HN

>2QEHN3RO@

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

6FB1W0HOG

DQGHUV

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

6FB6UW0HOG

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

6FB:DDU0HOG

6FB3RO%HN� �>23=HOI@���>$QG3HUV@ 6FB3RO%HN��!�>23=HOI@���>$QG3HUV@

��
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6FB$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

6FB3RO%XU

6FB3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

6FB5HG$DQJ

>1HH@�ZQ�ZJ

6FB3RO%HN��!�>23=HOI@��
>$QG3HUV@���>3ROLWLH@

'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

6FB5HG1$DQ

6FB3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
6FB$DQJLIWH� �>1HH@

DQGHUV

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

6FB*HGDDQ

>-D@ >1HH@�ZQ�ZJ

6FB3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
6FB$DQJLIWH� �>-D@

DQGHUV

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��6FKDGH�DDQ�GH�DXWR����

.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW��
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
��
��
��
��
���]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

6FB$IKDQG

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

6FB,QIR3RO

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

���>1HH@

6FB,QIR*HYU

���>1HH@�ZQ�ZJ

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

6FB,QIR$DQJ

���>-D@

���>-D@�ZQ�ZJ

$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

6FB7HYU$FWLH3RO

6FB2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

>1HH@�ZQ�ZJ>-D@

6FB*HGDDQ� �>-D@ 6FB*HGDDQ� �>1HH@�ZQ�ZJ DQGHUV

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��6FKDGH�DDQ�GH�DXWR����

6FB3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

6FB$QGHUV�

6FB3XQWHQ

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

6FB$QGHUV�

6FB2QWHYU� �>-D@ 6FB2QWHYU� �>1HH@�ZQ�ZJ

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��6FKDGH�DDQ�GH�DXWR����

$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

',()67$/�0(7�*(:(/'

6FB2SQ$DQJ

6FB3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

6FB$QGHUV�

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��'LHIVWDO�PHW�JHZHOG

=LMQ�XZ�SRUWHPRQQHH��SRUWHIHXLOOH��ZDDUGHSDSLHUHQ�RI�VLHUDGHQ�LQ�GH�DIJHORSHQ�YLMI�MDDU�ZHO�HHQV�XLW�XZ�WDV��NOHGLQJ
RI�YDQ�XZ�OLFKDDP�JHVWROHQ��WHUZLMO�GH�RYHUYDOOHU�GDDUELM�JHZHOG�JHEUXLNWH�RI�GUHLJGH�PHW�JHZHOG"
!!�(14��+HW�JDDW�KLHUELM�RP�SHUVRRQOLMN�VODFKWRIIHUVFKDS�YDQ�VWUDDWURRI���]DNNHQUROOHULM���
���-D >-D@
���1HH >1HH@

*HZ'LHI

�>-D@ >1HH@�ZQ�ZJ

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

DQGHUV

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

*B$DQW

*B9RRU1D

>1D@

=$..(152//(5,-

$OOH�UHVSRQGHQWHQ

*B9RRU1D� �ZQ���ZJ��RI
*B$DQW� �ZJ

*B9RRU1D� �>1D@ DQGHUV

*B9RRU1D��!�ZQ���ZJ��HQ
*B$DQW��!�ZJ

DQGHUV*B$DQW���!�(PSW\

*B$DQW�! ��������

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

*B-DDU.

*B9RRU1D� �>9RRU@�HQ�*B$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

*B-DDU

DQGHUV

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

*B0DDQG

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��'LHIVWDO�PHW�JHZHOG����

*B$DQW�! ���HQ����� DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

*B-DDU�

67(/�9$67��,Q�ZHONH�SODDWV�JHEHXUGH�KHW�YRRUYDO"
���(LJHQ�EXXUW�RI�ZLMN >(LJEXXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���(OGHUV�LQ�1HGHUODQG >(OG1HG@
���,Q�KHW�EXLWHQODQG >%XLW/QG@

*B3ODDWV

.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

*B'DGHU

���>-D@

:DDU�JHEHXUGH�KHW�YRRUYDO�SUHFLHV"
�����%LM�2�3��WKXLV >WKXLV@
�����,Q�DQGHUH�ZRQLQJ >$QG:RQ@
�����,Q�FDIp�EDU�GLVFR�UHVWDXUDQW >&DIH%DU@
�����2S�VWUDDW >6WUDDW@
�����2S�VWDWLRQ��EXVKDOWH >6WDWLRQ@
�����,Q�WUDP�EXV�WUHLQ >7UDP%XV@
�����,Q�HHQ�DXWR >$XWR@
�����2S�ZHUN�VFKRRO >:HUN6FK@
�����,Q�ZLQNHO�ZDUHQKXLV >:LQNHO@
����6SRUWYHOG�VSRUWKDO�NOHHGUXLPWH >6SRUW@
����3DUN�SDUNHHUWHUUHLQ�VWUDQG >3DUN@
����(OGHUV >(OGHUV@

*B([DFW3OD

���>1HH@�ZQ�ZJ

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

*B0DDQG�

$OV�*B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�*B-DDU�

DQGHUV

����'DQ�ZLO�LN�X�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH��
:DDU�EHYRQG�KHW�JHVWROHQH�]LFK�SUHFLHV"
!!�(14��0D[LPDDO�GULH�DQWZRRUGHQ�PRJHOLMN���
���,Q�NOHGLQJ�23 >.OHGLQJ@
���,Q�HHQ�WDV�YDQ�23 >7DV@
���,Q�GH�DXWR >$XWR@
���(UJHQV�ELM�23�WKXLV >7KXLV@
���(UJHQV�DQGHUV >$QGHUV@

*B:DDU%HY

*B:DDU%HY��!�>7KXLV@�ZQ�ZJ *B:DDU%HY� �>7KXLV@�ZQ�ZJ

*B:DDU%HY��!�>7KXLV@ *B:DDU%HY� �>7KXLV@

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��'LHIVWDO�PHW�JHZHOG����

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

*B1W0HOG

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

*B6UW0HOG

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

*B:DDU0HOG

*B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

*B3RO%XU

*B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@ >1HH@�ZQ�ZJ

*B3RO%HN��!�>23=HOI@���>$QG3HUV@���>3ROLWLH@

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

*B3RO%HN

>2QEHN3RO@ DQGHUV

*B3RO%HN� �>23=HOI@���>$QG3HUV@ *B3RO%HN��!�>23=HOI@���>$QG3HUV@

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

*B:LH'DGHU

*B'DGHU� �>-D@ *B'DGHU� �>1HH@�ZQ�ZJ

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��'LHIVWDO�PHW�JHZHOG����

'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

*B5HG1$DQ

*B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
*B$DQJLIWH� �>1HH@

DQGHUV

.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW��
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
��
���LHPDQG�PHHJHQRPHQ�QDDU�KHW�EXUHDX� >0HHQHPHQ@
��
���EUDQGZHHU��]LHNHQDXWR�RI�GRNWHU�JHZDDUVFKXZG� >%UDQGZH@
���]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

*B$IKDQG

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

*B*HGDDQ

>-D@ >1HH@�ZQ�ZJ

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

*B,QIR3RO

���>1HH@

*B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
*B$DQJLIWH� �>-D@

DQGHUV

���>-D@�ZQ�ZJ

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

*B5HG$DQJ

*B$DQJLIWH� �>-D@
*B$DQJLIWH� 
>1HH@�ZQ�ZJ

*B3RO%HN��!
>23=HOI@���>$QG3HUV@��
>3ROLWLH@

��
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+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

*B,QIR*HYU

���>1HH@�ZQ�ZJ

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

*B,QIR$DQJ

���>-D@

$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

*B7HYU$FWLH3RO

*B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

*B3XQWHQ >1HH@�ZQ�ZJ

>-D@

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

*B3RO%HN��!�>23=HOI@�
>DQGHUV@�>3ROLWLH@�RI
*B$DQJLIWH��!�>-D@

>$QGHUV�@
DQGHUV

*B,QIR3RO� �>1HH@ *B,QIR3RO� �>-D@�ZQ�ZJ

��
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$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

=$..(152//(5,-

*B2SQ$DQJ

*B3RO%HN��!�>23=HOI@�>DQGHUV@�>3ROLWLH@�RI
*B$DQJLIWH��!�>-D@�RI
*B2QWHYU3��!�>-D@

*B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

*B$QGHUV�

*B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

*B$QGHUV�

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

*B$QGHUV�

*B3XQWHQ� �>$QGHUV�@ *B3XQWHQ��!�>$QGHUV�@

��
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$OOH�UHVSRQGHQWHQ

=LMQ�XZ�SRUWHPRQQHH��SRUWHIHXLOOH��ZDDUGHSDSLHUHQ�RI�VLHUDGHQ�LQ�GH�DIJHORSHQ�YLMI�MDDU�ZHO�HHQV�XLW�XZ�WDV��NOHGLQJ
RI�YDQ�XZ�OLFKDDP�JHVWROHQ��]RQGHU�GDW�JHEUXLNW�JHPDDNW�ZHUG�YDQ�JHZHOG�RI�GDW�HU�PHW�JHZHOG�JHGUHLJG�ZHUG"
���-D >-D@
���1HH >1HH@

=DN5RO

�>-D@ >1HH@�ZQ�ZJ

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

DQGHUV

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

=B$DQW

=B9RRU1D

>1D@

29(5,*(�',()67$/

=B9RRU1D� �ZQ���ZJ��RI
=B$DQW� �ZJ

=B9RRU1D� �>1D@ DQGHUV

=B9RRU1D��!�ZQ���ZJ��HQ
=B$DQW��!�ZJ

DQGHUV=B$DQW���!�(PSW\

=B$DQW�! ��������

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

=B-DDU.

=B9RRU1D� �>9RRU@�HQ�=B$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

=B-DDU

DQGHUV

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

=B0DDQG

��
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=B$DQW�! ���HQ�����
DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

=B-DDU�

����'DQ�ZLO�LN�X�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH��
:DDU�EHYRQG�KHW�JHVWROHQH�]LFK�SUHFLHV"
!!�(14��0D[LPDDO�GULH�DQWZRRUGHQ�PRJHOLMN���
���,Q�NOHGLQJ�23 >.OHGLQJ@
���,Q�HHQ�WDV�YDQ�23 >7DV@
���,Q�GH�DXWR >$XWR@
���(UJHQV�ELM�23�WKXLV >7KXLV@
���(UJHQV�DQGHUV >$QGHUV@

=B:DDU%HY

:DDU�JHEHXUGH�KHW�YRRUYDO�SUHFLHV"
�����%LM�2�3��WKXLV >WKXLV@
�����,Q�DQGHUH�ZRQLQJ >$QG:RQ@
�����,Q�FDIp�EDU�GLVFR�UHVWDXUDQW >&DIH%DU@
�����2S�VWUDDW >6WUDDW@
�����2S�VWDWLRQ��EXVKDOWH >6WDWLRQ@
�����,Q�WUDP�EXV�WUHLQ >7UDP%XV@
�����,Q�HHQ�DXWR >$XWR@
�����2S�ZHUN�VFKRRO >:HUN6FK@
�����,Q�ZLQNHO�ZDUHQKXLV >:LQNHO@
����6SRUWYHOG�VSRUWKDO�NOHHGUXLPWH >6SRUW@
����3DUN�SDUNHHUWHUUHLQ�VWUDQG >3DUN@
����(OGHUV >(OGHUV@

=B([DFW3OD

=B:DDU%HY� �>7KXLV@��ZQ�ZJ=B:DDU%HY��!�>7KXLV@��ZQ�ZJ

.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

=B'DGHU

���>-D@ ���>1HH@�ZQ�ZJ

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

=B0DDQG�

$OV�=B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�=B-DDU�

DQGHUV

67(/�9$67��,Q�ZHONH�SODDWV�JHEHXUGH�KHW�YRRUYDO"
���(LJHQ�EXXUW�RI�ZLMN >(LJEXXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���(OGHUV�LQ�1HGHUODQG >(OG1HG@
���,Q�KHW�EXLWHQODQG >%XLW/QG@

*B3ODDWV

*B:DDU%HY��!�>7KXLV@ *B:DDU%HY� �>7KXLV@

��
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=B3RO%HN��!�>23=HOI@���>$QG3HUV@���>3ROLWLH@

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

=B3RO%HN

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

=B1W0HOG

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

=B6UW0HOG

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

=B:DDU0HOG

=B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

=B3RO%XU

=B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@ >1HH@�ZQ�ZJ

>2QEHN3RO@ DQGHUV

=B3RO%HN� �>23=HOI@���>$QG3HUV@
=B3RO%HN��!�>23=HOI@���>$QG3HUV@

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

=B:LH'DGHU

=B'DGHU� ��>-D@ =B'DGHU� ��>1HH@�ZQ�ZJ

��
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'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

=B5HG1$DQ

=B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
=B$DQJLIWH� �>1HH@

DQGHUV

.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW��
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
��
��
��
��
��
���,HWV�DQGHUV >$QGHU@

=B$IKDQG

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

=B*HGDDQ

>-D@ >1HH@�ZQ�ZJ

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

=B,QIR3RO

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

���>1HH@
=B,QIR*HYU

=B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
=B$DQJLIWH� �>-D@

DQGHUV

���>1HH@�ZQ�ZJ���>-D@

���>-D@�ZQ�ZJ

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

=B5HG$DQJ

=B$DQJLIWH� �>-D@ =B$DQJLIWH� �>1HH@�ZQ�ZJ

=B3RO%HN��!�>23=HOI@��
>$QG3HUV@���>3ROLWLH@

��
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+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

=B,QIR$DQJ

=B,QIR*HYU� �>-D@
=B,QIR*HYU� �>1HH�

ZQ�ZJ@

=B,QIR3RO� 
>-D@�ZQ�ZJ

$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

=B7HYU$FWLH3RO

=B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

=B3XQWHQ

>1HH@�ZQ�ZJ
>-D@

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

=B$QGHUV�

=B3RO%HN��!�>23=HOI@�
>DQGHUV@�>3ROLWLH@�RI
=B$DQJLIWH��!�>-D@

��
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$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

29(5,*(�',()67$/

=B2SQ$DQJ

=B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
=B$DQJLIWH� �>-D@�qQ
=B2QWHYU3� �>-D@

DQGHUV

=B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

=B$QGHUV�

=B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

=B$QGHUV�

��
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=LMQ�HU��DIJH]LHQ�YDQ�GH�WRW�QX�WRH�JHQRHPGH�GLHIVWDOOHQ��GH�ODDWVWH�YLMI�MDDU�ZHO�HHQV�DQGHUH�GLQJHQ�YDQ�X�JHVWROHQ"
'HQN�DDQ�SODQWHQ�XLW�GH�WXLQ��ZDV�YDQ�GH�OLMQ��JHUHHGVFKDS�XLW�HHQ�ERRW��NOHGLQJ�XLW�HHQ�NOHHGUXLPWH�RI�WHQW��HQ]RYRRUWV�
���-D >-D@
���1HH >1HH@

2Y'LHI

�>-D@ >1HH@�ZQ�ZJ

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

DQGHUV

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

2'B$DQW

2'B9RRU1D

>1D@

$OOH�UHVSRQGHQWHQ

9(51,(/,1*(1

2'B9RRU1D� �ZQ���ZJ��RI
2'B$DQW� �ZJ

2'B9RRU1D� �>1D@ DQGHUV

2'B9RRU1D��!�ZQ���ZJ��HQ
2'B$DQW��!�ZJ

DQGHUV2'B$DQW���!�(PSW\

2'B$DQW�! ��������

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

2'B-DDU.

2'B9RRU1D� �>9RRU@�HQ�2'B$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

2'B-DDU

DQGHUV

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

2'B0DDQG

��
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2'B$DQW�! ���HQ����� DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

2'B-DDU�

����'DQ�ZLO�LN�X�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH��
+HHIW�X�GH�GLHIVWDO�]LHQ�JHEHXUHQ"
���-D >-D@
���1HH >1HH@

2'B*H]LHQ

,V�HU�WRHQ�JHZHOG�WHJHQ�SHUVRQHQ�JHEUXLNW"
���-D >-D@
���1HH >1HH@

2'B*HZHOG
>-D@

>-D@ >1HH@�ZQ�ZJ

>1HH@�ZQ�ZJ

7HJHQ�ZLH�LV�HU�WRHQ�JHZHOG�JHEUXLNW"
!!�(14� 0HHUGHUH�DQWZRRUGHQ�PRJHOLMN����
���2�3� >3HUV@
���$QGHU�H��OLG�OHGHQ�KXLVKRXGHQ >/LG++@
���,HPDQG�DQGHUV��JHHQ�OLG�KXLGKRXGHQ >$QGHU@

2'B7HJHQ:LH

,V�HU�WRHQ�PRHGZLOOLJ�QRJ�LHWV�YHUQLHOG"
���-D >-D@
���1HH >1HH@

2'B9HUQLHO

:DDU�JHEHXUGH�KHW�YRRUYDO�SUHFLHV"
�����%LM�2�3��WKXLV >WKXLV@
�����,Q�DQGHUH�ZRQLQJ >$QG:RQ@
�����,Q�FDIp�EDU�GLVFR�UHVWDXUDQW >&DIH%DU@
�����2S�VWUDDW >6WUDDW@
�����2S�VWDWLRQ��EXVKDOWH >6WDWLRQ@
�����,Q�WUDP�EXV�WUHLQ >7UDP%XV@
�����,Q�HHQ�DXWR >$XWR@
�����2S�ZHUN�VFKRRO >:HUN6FK@
�����,Q�ZLQNHO�ZDUHQKXLV >:LQNHO@
����6SRUWYHOG�VSRUWKDO�NOHHGUXLPWH >6SRUW@
����3DUN�SDUNHHUWHUUHLQ�VWUDQG >3DUN@
����(OGHUV >(OGHUV@

2'B([DFW3OD

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

2'B0DDQG�

$OV�2'B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�2'B-DDU�

DQGHUV

��
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67(/�9$67��,Q�ZHONH�SODDWV�JHEHXUGH�KHW�YRRUYDO"
���(LJHQ�EXXUW�RI�ZLMN >(LJEXXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���(OGHUV�LQ�1HGHUODQG >(OG1HG@
���,Q�KHW�EXLWHQODQG >%XLW/QG@

2'B3ODDWV

.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

2'B'DGHU

���>-D@

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

2'B:LH'DGHU
���>1HH@�ZQ�ZJ

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

2'B3RO%HN

>2QEHN3RO@

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

2'B1W0HOG
DQGHUV

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

2'B6UW0HOG

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

2'B:DDU0HOG

2'B3RO%HN� �>23=HOI@���>$QG3HUV@ 6FB3RO%HN��!�>23=HOI@���>$QG3HUV@

��
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2'B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

2'B3RO%XU

2'B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

2'B5HG$DQJ

>1HH@�ZQ�ZJ

2'B3RO%HN��!�>23=HOI@���>$QG3HUV@��
>3ROLWLH@

'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

2'B5HG1$DQ

2'B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
2'B$DQJLIWH� �>1HH@

DQGHUV

.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW��
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
��
��
��
��
���]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

2'B$IKDQG

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

2'B*HGDDQ

>-D@ >1HH@�ZQ�ZJ

2'B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
2'B$DQJLIWH� �>-D@

DQGHUV

��
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+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

2'B,QIR3RO

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

���>1HH@2'B,QIR*HYU

���>1HH@�ZQ�ZJ

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

2'B,QIR$DQJ
���>-D@

���>-D@�ZQ�ZJ

$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

2'B7HYU$FWLH3RO

2'B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

2'B3XQWHQ >1HH@�ZQ�ZJ>-D@

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

>$QGHUV�@ DQGHUV

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��2YHULJH�GLHIVWDO����

$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

9(51,(/,1*(1

2'B2SQ$DQJ

2'B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
2'B$DQJLIWH� �>-D@�qQ
2'B2QWHYU3� �>-D@

2'B3XQWHQ� 
>$QGHUV�@

DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

2'B$QGHUV�

2'B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

2'B$QGHUV�

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

2'B$QGHUV�

>$QGHUV�@ DQGHUV

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��9HUQLHOLQJHQ

,V�HU�GH�ODDWVWH�YLMI�MDDU�ZHO�HHQV�LHWV�YDQ�X�PRHGZLOOLJ�YHUQLHOG�RI�EHVFKDGLJG��]RQGHU�GDW�GDDUELM�LHWV�LV�JHVWROHQ"
'HQN�ELMYRRUEHHOG�DDQ�YHUQLHOLQJHQ�DDQ�XZ�WXLQ��DDQ�GH�EXLWHQNDQW�YDQ�XZ�KXLV��RI�XZ�ILHWV�
���-D >-D@
���1HH >1HH@

9HUQLHO

�>-D@ >1HH@�ZQ�ZJ

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

DQGHUV

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

9B$DQW

9B9RRU1D

>1D@

$OOH�UHVSRQGHQWHQ

'2255,-'(1

9B9RRU1D� �ZQ���ZJ��RI
9B$DQW� �ZJ

9B9RRU1D� �>1D@ DQGHUV

9B9RRU1D��!�ZQ���ZJ��HQ
9B$DQW��!�ZJ

DQGHUV9B$DQW���!�(PSW\

9B$DQW�! ��������

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

9B-DDU.

9B9RRU1D� �>9RRU@�HQ�9B$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

9B-DDU

DQGHUV

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

9B0DDQG

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��9HUQLHOLQJHQ����

9B$DQW�! ���HQ����� DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

9B-DDU�

67(/�9$67��,Q�ZHONH�SODDWV�JHEHXUGH�KHW�YRRUYDO"
���(LJHQ�EXXUW�RI�ZLMN >(LJEXXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���(OGHUV�LQ�1HGHUODQG >(OG1HG@
���,Q�KHW�EXLWHQODQG >%XLW/QG@

9B3ODDWV

.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

9B'DGHU

���>-D@

:DDU�JHEHXUGH�KHW�YRRUYDO�SUHFLHV"
�����%LM�2�3��WKXLV >WKXLV@
�����,Q�DQGHUH�ZRQLQJ >$QG:RQ@
�����,Q�FDIp�EDU�GLVFR�UHVWDXUDQW >&DIH%DU@
�����2S�VWUDDW >6WUDDW@
�����2S�VWDWLRQ��EXVKDOWH >6WDWLRQ@
�����,Q�WUDP�EXV�WUHLQ >7UDP%XV@
�����,Q�HHQ�DXWR >$XWR@
�����2S�ZHUN�VFKRRO >:HUN6FK@
�����,Q�ZLQNHO�ZDUHQKXLV >:LQNHO@
����6SRUWYHOG�VSRUWKDO�NOHHGUXLPWH >6SRUW@
����3DUN�SDUNHHUWHUUHLQ�VWUDQG >3DUN@
����(OGHUV >(OGHUV@

9B([DFW3OD

���>1HH@�ZQ�ZJ

����'DQ�ZLO�LN�X�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH���,V�HU�WRHQ�JHZHOG�WHJHQ
SHUVRQHQ�JHEUXLNW"
���-D >-D@
���1HH >1HH@

9B*HZHOG

>-D@ >1HH@�ZQ�ZJ

7HJHQ�ZLH�LV�HU�WRHQ�JHZHOG�JHEUXLNW"
!!�(14� 0HHUGHUH�DQWZRRUGHQ�PRJHOLMN����
���2�3� >3HUV@
���$QGHU�H��OLG�OHGHQ�KXLVKRXGHQ >/LG++@
���,HPDQG�DQGHUV��JHHQ�OLG�KXLGKRXGHQ >$QGHU@

9B7HJHQ:LH

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

9B0DDQG�

$OV�9B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�9B-DDU�

DQGHUV

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��9HUQLHOLQJHQ����

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

9B1W0HOG

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

9B6UW0HOG

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

9B:DDU0HOG

9B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

9B3RO%XU

9B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@ >1HH@�ZQ�ZJ

9B3RO%HN��!�>23=HOI@���>$QG3HUV@���>3ROLWLH@

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

9B:LH'DGHU

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

9B3RO%HN

>2QEHN3RO@ DQGHUV

9B3RO%HN� �>23=HOI@���>$QG3HUV@ 9B3RO%HN��!�>23=HOI@���>$QG3HUV@

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��9HUQLHOLQJHQ���

'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

9B5HG1$DQ

9B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
9B$DQJLIWH� �>1HH@

DQGHUV

.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW��
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
��
���LHPDQG�PHHJHQRPHQ�QDDU�KHW�EXUHDX� >0HHQHPHQ@
��
��
���]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

9B$IKDQG

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

9B*HGDDQ

>-D@ >1HH@�ZQ�ZJ

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

9B,QIR3RO

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

���>1HH@
9B,QIR*HYU

9B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
9B$DQJLIWH� �>-D@

DQGHUV

���>1HH@�ZQ�ZJ

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

9B,QIR$DQJ ���>-D@

���>-D@�ZQ�ZJ

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

9B5HG$DQJ

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��9HUQLHOLQJHQ���

$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

9B7HYU$FWLH3RO

9B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

9B3XQWHQ

>1HH@�ZQ�ZJ>-D@

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

9B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
9B$DQJLIWH� �>-D@

DQGHUV

>$QGHUV�@
DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

9B$QGHUV�

��



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��9HUQLHOLQJHQ����

$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

9B2SQ$DQJ

9B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
9B$DQJLIWH� �>-D@�qQ
9B2QWHYU3� �>-D@

DQGHUV

9B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

9B$QGHUV�

9B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

9B$QGHUV�

'2255,-'(1

���



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��'RRUULMGHQ

%HQW�X�LQ�GH�DIJHORSHQ�YLMI�MDDU�ZHO�HHQV�DDQJHUHGHQ�GRRU�HHQ�DXWR��EURPILHWV��ILHWV�RI�DQGHU�YHUYRHUPLGGHO��ZDDUELM�GH
WHJHQSDUWLM�LV�GRRUJHUHGHQ�]RQGHU�]LFK�EHNHQG�WH�PDNHQ"
���-D >-D@
���1HH >1HH@

'RRUULMG

�>-D@ >1HH@�ZQ�ZJ

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

DQGHUV

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

'B$DQW

'B9RRU1D

>1D@

29(5,*(�0,6'5,-9(1

$OOH�UHVSRQGHQWHQ

'B9RRU1D� �ZQ���ZJ��RI
'B$DQW� �ZJ

'B9RRU1D� �>1D@ DQGHUV

'B9RRU1D��!�ZQ���ZJ��HQ
'B$DQW��!�ZJ

DQGHUV'B$DQW���!�(PSW\

'B$DQW�! ��������

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

'B-DDU.

'B9RRU1D� �>9RRU@�HQ�'B$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

'B-DDU

DQGHUV

'B0DDQG

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

���



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��'RRUULMGHQ����

'B$DQW�! ���HQ����� DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

'B-DDU�

67(/�9$67��,Q�ZHONH�SODDWV�JHEHXUGH�KHW�YRRUYDO"
���(LJHQ�EXXUW�RI�ZLMN >(LJEXXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���(OGHUV�LQ�1HGHUODQG >(OG1HG@
���,Q�KHW�EXLWHQODQG >%XLW/QG@

'B3ODDWV

.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

'B'DGHU

���>-D@ >1HH@�ZQ�ZJ

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

'B:LH'DGHU

:DDU�JHEHXUGH�KHW�YRRUYDO�SUHFLHV"
�����%LM�2�3��WKXLV >WKXLV@
�����,Q�DQGHUH�ZRQLQJ >$QG:RQ@
�����,Q�FDIp�EDU�GLVFR�UHVWDXUDQW >&DIH%DU@
�����2S�VWUDDW >6WUDDW@
�����2S�VWDWLRQ��EXVKDOWH >6WDWLRQ@
�����,Q�WUDP�EXV�WUHLQ >7UDP%XV@
�����,Q�HHQ�DXWR >$XWR@
�����2S�ZHUN�VFKRRO >:HUN6FK@
�����,Q�ZLQNHO�ZDUHQKXLV >:LQNHO@
����6SRUWYHOG�VSRUWKDO�NOHHGUXLPWH >6SRUW@
����3DUN�SDUNHHUWHUUHLQ�VWUDQG >3DUN@
����(OGHUV >(OGHUV@

'B([DFW3OD

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

'B0DDQG�

$OV�'B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�'B-DDU�

DQGHUV

����'DQ�ZLO�LN�X�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH��
2S�ZHONH�PDQLHU�QDP�X�WRHQ�GHHO�DDQ�KHW�YHUNHHU"
���9RHWJDQJHU >7HYRHW@
���)LHWVHU >)LHWV@
���%URPILHWVHU >%URPPHU@
���0RWRUULMGHU >0RWRU@
���$XWRPRELOLVW >5LMG$XWR@
���*HHQ�GHHOQHPHU��YRHUWXLJ�VWRQG�JHSDUNHHUG� >3DUNHHUG@

'HHO9HUN

���



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��'RRUULMGHQ����

+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

'B:DDU0HOG

'B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

'B3RO%XU

'B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

'B5HG$DQJ

>1HH@�ZQ�ZJ

'B3RO%HN��!�>23=HOI@���>$QG3HUV@���>3ROLWLH@

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

'B6UW0HOG

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

'B3RO%HN

>2QEHN3RO@

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

'B1W0HOG
DQGHUV

'B3RO%HN� �>23=HOI@���>$QG3HUV@ 'B3RO%HN��!�>23=HOI@���>$QG3HUV@

���



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��'RRUULMGHQ����

.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW��
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
���RQGHUKDQGHOG�RI�EHPLGGHOG� >%HPLGGHO@
���LHPDQG�PHHJHQRPHQ�QDDU�KHW�EXUHDX� >0HHQHPHQ@
���GH�RSHQEDUH�ZHJ�YULM�JHPDDNW���YULMJHKRXGHQ >:HJYULM@
���EUDQGZHHU��]LHNHQDXWR�RI�GRNWHU�JHZDDUVFKXZG� >%UDQGZH@
���]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

'B$IKDQG

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

'B*HGDDQ

>>-D@@
>1HH@�ZQ�ZJ

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

'B,QIR3RO

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

���>1HH@

'B,QIR*HYU

'B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
'B$DQJLIWH� �>-D@

DQGHUV

���>1HH@�ZQ�ZJ

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

'B,QIR$DQJ

���>-D@

���>-D@�ZQ�ZJ

'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

'B5HG1$DQ

'B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
'B$DQJLIWH� �>1HH@

DQGHUV

���
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'B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

'B3XQWHQ
>1HH@�ZQ�ZJ>-D@

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

'B$QGHUV�

$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

'B7HYU$FWLH3RO

'B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

'B$QGHUV�

���



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��'RRUULMGHQ����

$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

29(5,*(�0,6'5,-9(1

'B2SQ$DQJ

'B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
'B$DQJLIWH� �>-D@�qQ
'B2QWHYU3� �>-D@

DQGHUV

'B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

'B$QGHUV�

���



9HLOLJKHLGVPRQLWRU�������±�%ORN�6ODFKWRIIHUVFKDS��2YHULJH�PLVGULMYHQ

%HQW�X��DIJH]LHQ�YDQ�GH�WRW�QX�WRH�EHKDQGHOGH�YRRUYDOOHQ��LQ�GH�DIJHORSHQ���MDDU�RRLW�VODFKWRIIHU�JHZHHVW�YDQ�HHQ�DQGHU
PLVGULMI�RI HHQ�SRJLQJ�GDDUWRH"
���-D >-D@
���1HH >1HH@

2YHU0LV

�>-D@ >1HH@�ZQ�ZJ

!!�(14� PHHU�DQWZRRUGHQ�PRJHOLMN����
*HEHXUGH�GDW�YRRU�RI�QD���MDQXDUL�µYRULJ�MDDU¶�"
���9RRU���MDQXDUL�
YRULJ�MDDU¶ >9RRU@
���1D���MDQXDUL�µYRULJ�MDDU¶ >1D@

DQGHUV

!!�(14� 0LQLPDDO���NHHU��PDDU�H[DFWH�DDQWDO�RQEHNHQG� �FRGH�������
+RH�YDDN�LV�GDW�JHEHXUG�VLQGV���MDQXDUL�µYRULJ�MDDU¶�"
����� >��W�P���@
���2QEHNHQG >��@

20B$DQW

20B9RRU1D

>1D@

%/2.�32/,7,(&217$&7(1

$OOH�UHVSRQGHQWHQ

20B9RRU1D� �ZQ���ZJ��RI
20B$DQW� �ZJ

20B9RRU1D� �>1D@ DQGHUV

20B9RRU1D��!�ZQ���ZJ��HQ
20B$DQW��!�ZJ

DQGHUV20B$DQW���!�(PSW\

20B$DQW�! ��������

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�����YRRU�GH�ODDWVWH�NHHU�"
���
YRULJ�MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU¶ >-U$FW@

20B-DDU.

20B9RRU1D� �>9RRU@�HQ�20B$DQW� �HPSW\

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�YRRU�GH�ODDWVWH�NHHU�"
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@
���µKXLGLJ�MDDU�����MDDU¶ >-U$FWB�@

20B-DDU

DQGHUV

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

20B0DDQG

���
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20B$DQW�! ���HQ����� DQGHUV

67(/�9$67��,Q�ZHON�MDDU�JHEHXUGH�GDW�GH�NHHU�GDDUYRRU"
���
YRULJ�MDDU¶ >9RU-DDU@
���µKXLGLJ�MDDU¶ >$FW-DDU@

20B-DDU�

67(/�9$67��,Q�ZHONH�SODDWV�JHEHXUGH�KHW�YRRUYDO"
���(LJHQ�EXXUW�RI�ZLMN >(LJEXXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���(OGHUV�LQ�1HGHUODQG >(OG1HG@
���,Q�KHW�EXLWHQODQG >%XLW/QG@

20B3ODDWV

.HQGH�X�GH�GDGHU�RI�ppQ�YDQ�GH�GDGHUV"
���-D >-D@
���1HH >1HH@

20B'DGHU

���>-D@ >1HH@�ZQ�ZJ

:DDU�NHQGH�X�GH�GDGHU�YDQ"
���3DUWQHU >3DUWQHU@
���([�SDUWQHU >([3DUWQ@
���)DPLOLHOLG >)DPLOLH@
���%XXUWJHQRRW >%XXU@
���,HPDQG�YDQ�KHW�ZHUN >&ROOHJD@
���$QGHUH�EHNHQGH >$QG%HN@

20B:LH'DGHU

67(/�9$67��,Q�ZHONH�PDDQG"
���-DQXDUL >-DQ@ ���-XOL >-XOL@
���)HEUXDUL >)HE@ ���$XJXVWXV >$XJ@
���0DDUW >0UW@ ���6HSWHPEHU >6HS@
���$SULO >$SULO@ ����2NWREHU >2NW@
���0HL >0HL@ ����1RYHPEHU >1RY@
���-XQL >-XQ@ ����'HFHPEHU >'HF@

20B0DDQG�

$OV�20B$DQW�! ���GDQ�KHUKDDO
�PD[LPDDO���NHHU��YDQDI�20B-DDU�

DQGHUV

:DDU�JHEHXUGH�KHW�YRRUYDO�SUHFLHV"
�����%LM�2�3��WKXLV >WKXLV@
�����,Q�DQGHUH�ZRQLQJ >$QG:RQ@
�����,Q�FDIp�EDU�GLVFR�UHVWDXUDQW >&DIH%DU@
�����2S�VWUDDW >6WUDDW@
�����2S�VWDWLRQ��EXVKDOWH >6WDWLRQ@
�����,Q�WUDP�EXV�WUHLQ >7UDP%XV@
�����,Q�HHQ�DXWR >$XWR@
�����2S�ZHUN�VFKRRO >:HUN6FK@
�����,Q�ZLQNHO�ZDUHQKXLV >:LQNHO@
����6SRUWYHOG�VSRUWKDO�NOHHGUXLPWH >6SRUW@
����3DUN�SDUNHHUWHUUHLQ�VWUDQG >3DUN@
����(OGHUV >(OGHUV@

20B([DFW3OD

����'DQ�ZLO�LN�X�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�GH�ODDWVWH�NHHU�GDW�GLW�JHEHXUGH���,V�HU�WRHQ�JHZHOG�WHJHQ�X�JHEUXLNW"
���-D >-D@
���1HH >1HH@

*HZHOG

���
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+HHIW�X��RI�GLH�SHUVRRQ��FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�LQ�XZ�HLJHQ�EXXUW
RI�ZRRQSODDWV�RI�ZDV�GDW�HOGHUV"
���(LJHQ�GRUS��EXXUW�RI�ZLMN >(LJ%XXUW@
���(OGHUV�LQ�GH�ZRRQJHPHHQWH >(OGZRRQJ@
���,Q�DDQJUHQ]HQGH�ZRRQJHPHHQWH >$DQJUHQ]@
���(OGHUV�LQ�1HGHUODQG >(OGQHG@
���,Q�KHW�EXLWHQODQG >%XLWOQG@
���9LD�DODUPQXPPHU������RI����������� >9LD$ODUP@

20B:DDU0HOG

20B$DQJLIWH

+HHIW�X�XLWHLQGHOLMN�HHQ�DDQJLIWHNDDUW�RI�SURFHV�YHUEDDO�RQGHUWHNHQG"
���-D >-D@
���1HH >1HH@

%HQW�X�YRRU�GLH�DDQJLIWH�RS�KHW�SROLWLHEXUHDX�JHZHHVW"
���-D >-D@
���1HH >1HH@

20B3RO%XU

20B3RO%HN� �>23=HOI@���>$QG3HUV@���>3ROLWLH@

>-D@

8�NXQW�YHUVFKLOOHQGH�UHGHQHQ�JHKDG�KHEEHQ�RP�GDW�YRRUYDO�ELM�GH�SROLWLH�DDQ
WH�JHYHQ��,N�QRHP�X�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ��:HONH�UHGHQ�ZDV�YRRU
X�GH�EHODQJULMNVWH��
���GH�GDGHU�PRHVW�JHSDNW�ZRUGHQ� >*HSDNW@
���RP�GH�JHVWROHQ�JRHGHUHQ�WHUXJ�WH�NULMJHQ� >7HUXJ@
���LN�YRQG�KHW�PLMQ�SOLFKW� >3OLFKW@
���LN�YRQG�GDW�GH�SROLWLH�GLW�PRHVW�ZHWHQ��KHW�PRHW�RSKRXGHQ� >(UQVW@
���RI�RP�YHU]HNHULQJVUHGHQHQ" >9HU]@
���JHHQ�YDQ�GH]H >*HHQGH]H@

20B5HG$DQJ

>1HH@�ZQ�ZJ

20B3RO%HN��!�>23=HOI@���>$QG3HUV@���>3ROLWLH@

+HHIW�X]HOI�RI�LHPDQG�DQGHUV�KHW�YRRUYDO�ELM�GH�SROLWLH�JHPHOG��RI�LV�KHW�GRRU�GH�SROLWLH�]HOI�RQWGHNW"
���2�3��KHHIW�PHOGLQJ�JHGDDQ >23=HOI@
���,HPDQG�DQGHUV�KHHIW�PHOGLQJ�JHGDDQ >$QG3HUV@
���+HW�LV�GRRU�GH�SROLWLH�]HOI�RQWGHNW >3ROLWLH@
���+HW�LV�QLHW�EHNHQG�ELM�GH�SROLWLH >2QEHN3RO@

20B3RO%HN

>2QEHN3RO@

'H�YROJHQGH�YUDDJ�JDDW�RYHU�ZDDURP�X�GLW�YRRUYDO�QLHW�JHPHOG�KHHIW�ELM�GH�SROLWLH�
,N�QRHP�QX�HHQ�DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH
EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH� >*=DDN3RO@
���GDQ�YROJHQ�HU�PLVVFKLHQ�UHSUHVDLOOHV�" >5HSUHVDLO@
���JHHQ�YDQ�GH]H >*HHQGH]H@

20B1W0HOG
DQGHUV

+RH�KHHIW�X��RI�GLH�SHUVRRQ��WRHQ�FRQWDFW�RSJHQRPHQ�PHW�GH�SROLWLH�
:DV�GDW�WHOHIRQLVFK��RS�KHW�SROLWLHEXUHDX��ELM�HHQ�DJHQW�RS�VWUDDW�RI�YLD�LQWHUQHW"
���7HOHIRQLVFK >7HO@
���2S�KHW�SROLWLHEXUHDX >%XU@
���%LM�HHQ�DJHQW�RS�VWUDDW >$JHQW@
���9LD�LQWHUQHW >,QWHUQHW@
���$QGHUV >$QGHUV@

20B6UW0HOG

20B3RO%HN� �>23=HOI@���>$QG3HUV@ 20B3RO%HN��!�>23=HOI@���>$QG3HUV@

���
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.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW��
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
���RQGHUKDQGHOG�RI�EHPLGGHOG� >%HPLGGHO@
���LHPDQG�PHHJHQRPHQ�QDDU�KHW�EXUHDX� >0HHQHPHQ@
��
���EUDQGZHHU��]LHNHQDXWR�RI�GRNWHU�JHZDDUVFKXZG� >%UDQGZH@
���]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

20B$IKDQG

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

20B*HGDDQ

>>-D@@ >1HH@�ZQ�ZJ

+HHIW�GH�SROLWLH�X�RS�HHQ�ODWHU�PRPHQW�JHwQIRUPHHUG�RYHU�KHW�YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

20B,QIR3RO

+HHIW�GH�SROLWLH��WRHQ�X�DDQJLIWH�GHHG��JHYUDDJG�RI�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

���>1HH@

20B,QIR*HYU

20B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
20B$DQJLIWH� �>-D@

DQGHUV

���>1HH@�ZQ�ZJ

+HHIW�X�WRHQ�DDQJHJHYHQ�GDW�X�JHwQIRUPHHUG�ZLOGH�ZRUGHQ�RYHU�KHW
YHUORRS�YDQ�GH�]DDN"
���-D >-D@
���1HH >1HH@

20B,QIR$DQJ
���>-D@

���>-D@�ZQ�ZJ

'H�YROJHQGH�YUDDJ�JDDW�HURYHU�ZDDURP�X�JHHQ�DDQJLIWH�KHHIW�JHGDDQ�YDQ�GLW�YRRUYDO��,N�QRHP�HHQ
DDQWDO�PRJHOLMNH�UHGHQHQ�GDDUYRRU��:HONH�UHGHQ�ZDV�YRRU�X�GH�EHODQJULMNVWH��
���KHW�KHOSW�WRFK�QLHWV� >+HOSW1@
���KHW�ZDV�QLHW�]R�EHODQJULMN� >1%HODQJU@
���KHW�LV�RSJHORVW� >2SJHORVW@
���GLW�LV�JHHQ�]DDN�YRRU�GH�SROLWLH�RI >*=DDN3RO@
���RPGDW�HU�PLVVFKLHQ�UHSUHVDLOOHV�YROJHQ" >5HSUHVDLO@
���*HHQ�YDQ�GH]H >*HHQGH]H@

20B5HG1$DQ

20B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
20B$DQJLIWH� �>1HH@

DQGHUV

���
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20B2QWHYU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D >-D@
���1HH >1HH@

20B3XQWHQ
>1HH@�ZQ�ZJ>-D@

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

20B$QGHUV�

20B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

20B$QGHUV�

$OV�X�GHQNW�DDQ�DOOHV�ZDW�GH�SROLWLH�LQ�GH]H�]DDN�KHHIW�JHGDDQ�
EHQW�X�GDDURYHU�GDQ�
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

20B7HYU$FWLH3RO

���
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$OV�X�HHQ�YROJHQGH�NHHU�ZHHU�VODFKWRIIHU�]RX�ZRUGHQ�YDQ�KHW]HOIGH�PLVGULMI��]RX�X�GDQ�DDQJLIWH�GRHQ�ELM�GH�SROLWLH"
���-D >-D@
���0LVVFKLHQ >0LVFKLHQ@
���1HH >1HH@

%/2.�32/,7,(&217$&7(1

20B2SQ$DQJ

20B3RO%HN� �>23=HOI@�>DQGHUV@�>3ROLWLH@�qQ
20B$DQJLIWH� �>-D@�qQ
20B2QWHYU3� �>-D@

DQGHUV

20B3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

20B$QGHUV�

���
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$OOH�5HVSRQGHQWHQ

���+HHIW�X�QD�GH�DDQJLIWH�YDQ���EORNQD�D�P�HQ��PHHVW�UHFHQWH�GHOLFW�HQ��ZDDUYRRU�DDQJLIWH�LV�JHGDDQ�!��
ZDDURYHU�ZH�]RMXLVW�KHEEHQ�JHVSURNHQ�������QRJPDDOV���FRQWDFW�JHKDG�PHW�GH�SROLWLH�LQ�XZ�JHPHHQWH"
���+HHIW�X�GH�DIJHORSHQ����PDDQGHQ�ZHO�HHQV�FRQWDFW�JHKDG�PHW�GH�SROLWLH�LQ�XZ�JHPHHQWH"
���MD >-D@
���QHH >1HH@

>-D@

�� %ORN�6ODFKWRIIHUVFKDSSHQ��WHQPLQVWH�YRRU�ppQ�VODFKWRIIHUVFKDS
�����DDQJLIWH�JHGDDQ
�� %ORN�6ODFKWRIIHUVFKDSSHQ��JHHQ�VODFKWRIIHU�JHZRUGHQ�YDQ
�����JHQRHPGH�PLVGULMYHQ�RI�YRRU�JHHQ�HQNHO�VODFKWRIIHUVFKDS
�����DDQJLIWH�JHGDDQ
���/DDWVWH�DDQJLIWH�:DDUPHOG� �(LJEXXUW�RI�(OG:RRQJ

&RQWDFW

!!(14��&RQWDFW�PHW�SROLWLH�LQ�HLJHQ�JHPHHQWH���
9DQ�ZLH�JLQJ�KHW�FRQWDFW�GH�ODDWVWH�NHHU�XLW"
���23�]HOI >23@
���'H�SROLWLH >3ROLWLH@
���3ROLWLH�ZHUG�GRRU�DQGHUHQ�JHVWXXUG >$QGHUHQ@
���*H]LQVOLG�YDQ�23 >*H]LQVOLG@
���*HHQ�YDQ�GH]H >*HHQ'H]H@

,QLWLDWLHI

>23@�>3ROLWLH@�>$QGHUHQ@ DQGHUV

:DW�ZDV�GH�UHGHQ�YDQ�KHW�ODDWVWH�FRQWDFW�PHW�GH�SROLWLH"
���%HNHXULQJ >%HNHXU@
���:DDUVFKXZLQJ >:DDUVFKXZ@
���&RQWUROH�GRRU�SROLWLH >&RQWURO@
���9UDJHQ�RP�KXOS��ELMY��ELM�JHOXLGVRYHUODVW�RI�EXUHQUX]LH >+XOS@
���9HUJXQQLQJ�YUDJHQ�RI�DQGHUH�DGPLQLVWUDWLHYH�KDQGHOLQJ >9HUJXQ@
���9UDJHQ�RP�LQIRUPDWLH�RI�DGYLHV >,QIR@
���$DQJLIWH�RI�PHOGLQJ�YDQ�ppQ�RI�DQGHU�GHOLFW >$DQJLIWH@
���9HUORUHQ�JHYRQGHQ�YRRUZHUSHQ��KXLVGLHU� >9RRUZHUS@
���0HOGLQJ��DDQJLIWH��YDQ�YHUGDFKWH�VLWXDWLH�YHUQLHOLQJ�YDQGDOLVPH >9HUQLHO@
����*HWXLJHQ�L�Y�P��PLVGULMI >*HWXLJH@
����0HOGLQJ�YDNDQWLH�IHHVW >9DNDQ@
����6RFLDDO�FRQWDFW�SUDDWMH >6RFLDDO@
����9RRUOLFKWLQJ�RSHQ�GDJ >9RRUOLFKW@
����0HOGHQ�RQJHYDO >2QJHYDO@
����.ODFKW >.ODFKW@
����$QGHUV >$QGHU@

5HG$DQJLIW

67(/�9$67��UHGHQ�ODDWVWH�FRQWDFW"
��675,1*>��@

>$QGHU@ �!�>$QGHU@

5HG$QGHU

>1HH@���ZQ���ZJ

%/2.�35(9(17,(

$DQWDO�VODFKWRIIHUVFKDSSHQ�ZDDUYRRU�DDQJLIWH�LV�JHGDDQ�!�� DQGHUV

67(/�9$67��:HON�YDQ�GH]H�YRRUYDOOHQ�ZDDUYDQ�DDQJLIWH�LV�JHGDDQ�LV�23�KHW�ODDWVW�RYHUNRPHQ

6HO/DDWVW

���
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,QLWLDWLHI� �>23@ DQGHUV
*HYUDDJG

>-D@

>-D@

*HNRPHQ
>1HH@�ZQ@ZJ

(Q�LV�GH�SROLWLH�WRHQ�RRN�JHNRPHQ"
���-D >-D@
���1HH >1HH@

>1HH@�ZQ@ZJ

+HHIW�X�GH�SROLWLH�JHYUDDJG�]HOI�WH�NRPHQ"
���-D >-D@
���1HH >1HH@

+RHODQJ�GXXUGH�KHW�YRRUGDW�GH�SROLWLH�HU�ZDV"
���0LQGHU�GDQ���PLQXWHQ >7�0LQ@
�����±����PLQXWHQ >7��0LQ@
������±����PLQXWHQ >7��0LQ@
������±����PLQXWHQ >7��0LQ@
�����XXU�RI�ODQJHU >0�8XU@

'XXU

:DV�GDW�QDDU�XZ�RRUGHO�VQHO��WDPHOLMN�VQHO�RI�QLHW�VQHO"
���6QHO >6QHO@
���7DPHOLMN�VQHO >7DPHOLMN@
���1LHW�VQHO >1LHW6QHO@

6QHO

+HHIW�GH�SROLWLH�YRRU�]RYHU�X�ZHHW�LHWV�DDQ�GH�]DDN�JHGDDQ"
���-D >-D@
���1HH >1HH@

*HGDDQ

>-D@ >1HH@�ZQ@ZJ

.XQW�X�DDQJHYHQ�RI�GH�SROLWLH�HHQ�RI�PHHU�YDQ�GH�YROJHQGH�GLQJHQ�DDQ�GH�]DDN
JHGDDQ�KHHIW��
!!(14��0HHU�DQWZRRUGHQ�PRJHOLMN��
���LQIRUPDWLH�RI�DGYLHV�JHJHYHQ�RI�YHUZH]HQ�QDDU�HHQ�DQGHUH�LQVWDQWLH� >$GYLHV@
���VFKULIWHOLMNH�YHUNODULQJ�RI�SURFHV�YHUEDDO�RSJHPDDNW� >3URFHV@
���RQGHUKDQGHOG�RI�EHPLGGHOG� >%HPLGGHO@
���LHPDQG�PHHJHQRPHQ�QDDU�KHW�EXUHDX� >0HHQHPHQ@
���GH�RSHQEDUH�ZHJ�YULM�JHPDDNW���YULMJHKRXGHQ >:HJYULM@
���EUDQGZHHU��]LHNHQDXWR�RI�GRNWHU�JHZDDUVFKXZG� >%UDQGZH@
���KHHIW�]LFK�WHU�SOHNNH�RS�GH�KRRJWH�JHVWHOG" >,QIRUP@
���,HWV�DQGHUV >$QGHU@

$IKDQG

���



9HLOLJKHLGVPRQLWRU��������%ORN�3ROLWLHFRQWDFWHQ����

2QWHYU3

,QLWLDWLHI� �>23@�>3ROLWLH@�>$QGHUHQ@ DQGHUV

:HON�RRUGHHO�KHHIW�X�RYHU�KHW�RSWUHGHQ�YDQ�GH�SROLWLH�ELM�GLH�JHOHJHQKHLG"�%HQW�X�GDDURYHU�GDQ��!
���]HHU�WHYUHGHQ� >=HHU7HYU@
���WHYUHGHQ� >7HYU@
���QLHW�WHYUHGHQ��PDDU�RRN�QLHW�RQWHYUHGHQ >1HXWUDDO@
���RQWHYUHGHQ��RI >2QWHYU@
���]HHU�RQWHYUHGHQ" >=HHU2QW@

7HYU2SWU

:DUHQ�HU�EHSDDOGH�SXQWHQ�ZDDURYHU�X�PLQGHU�WHYUHGHQ�ZDV"
���-D
���1HH

>1HH@�ZQ�ZJ>-D@

%/2.�35(9(17,(

2QWYU3

3XQWHQ

!!�(14��0HHU�DQWZRRUGHQ�PRJHOLMN��$QWZRRUGHQ�QLHW�QRHPHQ���
:HONH�SXQWHQ�]LMQ�GDW"

0HW�EHWUHNNLQJ�WRW�GH�EHUHLNEDDUKHLG���NRPVW�SROLWLH
�����3ROLWLH�OLHW�PH�WH�ODQJ�ZDFKWHQ >:DFKWHQ@
�����3ROLWLH�ZDV�WHOHIRQLVFK�VOHFKW�WH�EHUHLNHQ >17HO%HU@
�����3ROLWLHEXUHDX�ZDV�JHVORWHQ >%XU*HVO@
�����3ROLWLH�NZDP�QLHW���ZDV�WH�ODDW >7H/DDW@
�����3ROLWLH�GHHG�QLHWV >1LHWV*HG@
������$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�KHW�SROLWLHRSWUHGHQ
�����0HQ�KDG�RQYROGRHQGH�WLMG���DDQGDFKW >*HHQ7\G@
�����3ROLWLH�EHNRPPHUGH�]LFK�QLHW�RP�KHW�VODFKWRIIHU >1%HNRP@
�����3ROLWLH�WUDG�QLHW�HIILFLsQW�RS >1(IILFL@
����3ROLWLH�NRQ�QLHWV�GRHQ >.RQ1LHWV@
����3ROLWLH�JDI�RQYROGRHQGH�LQIRUPDWLH >2QY,QIR@
����3ROLWLH�QDP�PLM�QLHW�VHULHXV���JHORRIGH�PLM�QLHW >16HULHXV@
����3ROLWLH�JHGURHJ�]LFK�RQKHEEHOLMN >2QKHEE@
����3ROLWLH�ZDV�RQYHUVFKLOOLJ >2QYHUVFK@
����3ROLWLH�OHHN�WH�GLVFULPLQHUHQ >'LVFULP@
����+RXGLQJ�SROLWLH�GHXJGH�QLHW��WH�VWUHQJ���EXUHDXFUDWLVFK� >+RXGLQJ@
����'XXUGH�WH�ODQJ���]H�]LMQ�WH�WUDDJ >7UDDJ@
����7HQ�RQUHFKWH�EHNHXUG >2QW%HN@
����$QGHUV��QDPHOLMN >$QGHUV�@

0HW�EHWUHNNLQJ�WRW�UHVXOWDDW���DIORRS
����*HHQ�EHULFKW�RYHU�GH�DIORRS >*Q%HU$IO@
����3UREOHPHQ�QLHW�RSJHORVW >1RSJHORV@
����*HHQ�VFKDGH�DIZLNNHOLQJ >*Q6$IZ@
����=H�OLHWHQ�GH�GDGHU�ZHHU�YULM >'DG9ULM@
����*HHQ�GDGHU���YHUGDFKWH�JHYRQGHQ >*Q'DGHU@
����7H�ODNV�LQ�DIKDQGHOLQJ >7H/DNV@
����$QGHUV��QDPHOLMN >$QGHUV�@

>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�EHUHLNEDDUKHLG���NRPVW�SROLWLH"

��675,1*>��@

$QGHUV�

���



+RH�YDDN�KHHIW�X�LQ�WRWDDO�LQ�GH�DIJHORSHQ����PDDQGHQ�SHUVRRQOLMN�FRQWDFW�JHKDG�PHW�GH�SROLWLH�LQ�XZ
JHPHHQWH"
!!(14��=R�QRGLJ�ODWHQ�VFKDWWHQ���
�����

)UHTXHQWLH

2QWHYU3� �>-D@

3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�KHW�SROLWLH�RSWUHGHQ"

��675,1*>��@

$QGHUV�

3XQWHQ� �>$QGHUV�@ DQGHUV

67(/�9$67��:DDURYHU�LV�23�PLQGHU�WHYUHGHQ�PHW�EHWUHNNLQJ
���WRW�UHVXOWDDW���DIORRS"

��675,1*>��@

$QGHUV�

9HLOLJKHLGVPRQLWRU�������±�%ORN�3ROLWLHFRQWDFWHQ����

2QWHYU3� �>1HH@��ZQ�ZJ

%/2.�35(9(17,(

���



9HLOLJKHLGVPRQLWRU��������%ORN�3UHYHQWLH

$OOH�5HVSRQGHQWHQ

,N�QRHP�X�YRRU]LHQLQJHQ�WHU�EHYHLOLJLQJ�YDQ�GH�ZRQLQJ��:LOW�X�WHONHQV�]HJJHQ�RI�GLH�YRRU]LHQLQJHQ�LQ�XZ�ZRQLQJ
DDQZH]LJ�]LMQ��!
!!(14��PHHU�DQWZRRUGHQ�PRJHOLMN���
���YHLOLJKHLGVVORWHQ�RI�JUHQGHOV�RS�EXLWHQGHXUHQ� >6ORWHQ@
���OXLNHQ�YRRU�GH�UDPHQ�HQ�RI�GHXUHQ� >/XLNHQ@
���EXLWHQYHUOLFKWLQJ� >%XLW9HUO@
���DODUPLQVWDOODWLH� >$ODUP@
���3ROLWLHNHXUPHUN�9HLOLJ�:RQHQ� >.HXUPHUN@
���RI�JHHQ�ELM]RQGHUH�YRRU]LHQLQJHQ" >*HHQ9RRU]@

%HY:RQ

'DQ�ZLO�LN�X�QX�HHQ�DDQWDO�YUDJHQ�VWHOOHQ�RYHU�PDDWUHJHOHQ�GLH�X�NXQW�WUHIIHQ�RP�XZ�HLJHQGRPPHQ�RI�X]HOI�WH
EHYHLOLJHQ�
!!(14��7RHWV���!�RP�YHUGHU�WH�JDDQ���

,QWUR%HY

%HQW�X�RS�GLW�PRPHQW�LQ�KHW�EH]LW�YDQ�HHQ�ILHWV"
���-D >-D@
���1HH >1HH@

%H]LW)LHWV

>-D@ >1HH@���ZQ���ZJ

!!�(14��%LM�PHHU�GDQ���ILHWV�JDDQ�GH�YROJHQGH�YUDJHQ�RYHU�GH�ILHWV�GLH�KHW�PHHVW�JHEUXLNW
ZRUGW���
,V�XZ�ILHWV�YHU]HNHUG�RI�YHU]HNHUG�JHZHHVW�WHJHQ�GLHIVWDO"
���-D >-D@
���1HH >1HH@

)LHWV9HU]

+HHIW�X�KHW�IUDPHQXPPHU�YDQ�XZ�ILHWV�JHQRWHHUG"
���-D >-D@
���1HH >1HH@

)UDPHQU

,V�XZ�ILHWV�YRRU]LHQ�YDQ�HHQ�GLHIVWDOSUHYHQWLHFKLS"
���-D >-D@
���1HH >1HH@

3UHYFKLS

%ORN�6ODFKWRIIHUVFKDS�%H]LW$XWR� �>-D@ %ORN�6ODFKWRIIHUVFKDS�%H]LW$XWR��!�>-D@

,V�XZ�DXWR�YRRU]LHQ�YDQ�HHQ�DODUPLQVWDOODWLH�HQ�RI�VWDUWRQGHUEUHNHU"
���-D >-D@
���1HH >1HH@

$XWR$ODUP

>-D@ >1HH@���ZQ���ZJ

���



9HLOLJKHLGVPRQLWRU��������%ORN�3UHYHQWLH����

%ORN�6ODFKWRIIHUVFKDS�%H]LW$XWR� �>-D@�HQ
$XWR$ODUP� �>-D@

DQGHUV

+HHIW�X�GH]H�]HOI�DDQJHEUDFKW��RI�ZDV�GH�DXWR�DO�YRRU]LHQ�YDQ�HHQ�LQEUDDNEHYHLOLJLQJ"
���=HOI�DDQJHEUDFKW >=HOI@
���$O�YRRU]LHQ�YDQ�LQEUDDNEHYHLOLJLQJ >9RRU]LHQ@

$ODUP=HOI

!!�(14��%LM�PHHU�GDQ���PRELHOH�WHOHIRRQ�JDDW�GH�YUDDJ�RYHU�GH�WHOHIRRQ�GLH�KHW�PHHVW
JHEUXLNW�ZRUGW���

+HHIW�XZ�PRELHOH�WHOHIRRQ�HHQ�SLQFRGH"
���-D >-D@
���1HH >1HH@

3LQ7HO

%HQW�X�RS�GLW�PRPHQW�LQ�KHW�EH]LW�YDQ�HHQ�PRELHOH�WHOHIRRQ"
���-D >-D@
���1HH >1HH@

%H]LW7HO

>-D@

!!�(14��%LM�PHHU�GDQ���FRPSXWHU�JDDW�GH�YUDDJ�RYHU�GH�FRPSXWHU�GLH�KHW�PHHVW�JHEUXLNW
ZRUGW���

+HHIW�XZ�FRPSXWHU�HHQ�ZDFKWZRRUG"
���-D >-D@
���1HH >1HH@

%HY3F

%HQW�X�RS�GLW�PRPHQW�LQ�KHW�EH]LW�YDQ�HHQ�FRPSXWHU"
���-D >-D@
���1HH >1HH@

%H]LW3F

>1HH@�ZQ�ZJ

>-D@
>1HH@�ZQ�ZJ

%/2.�21'(5:,-6

���



$OOH�5HVSRQGHQWHQ

9HLOLJKHLGVPRQLWRU��������%ORN�2QGHUZLMV��%DVLVYUDDJ

9ROJW�X�RS�GLW�PRPHQW�HHQ�RSOHLGLQJ�RI�FXUVXV�RS�HHQ�VFKRRO��ELM�HHQ�DQGHU�RSOHLGLQJVLQVWLWXXW�RI�LQ�KHW�EHGULMI"
���-D >MD@
���1HH >QHH@

,QWUR

'DQ�]RX�LN�X�QX�HHQ�DDQWDO�YUDJHQ�RYHU�XZ�RSOHLGLQJ�ZLOOHQ�VWHOOHQ�
!!(14��7RHWV���RP�YHUGHU�WH�JDDQ���

2SOHLGLQJ

$&78((/�21'(5:,-6

/IWB23�� ��� DQGHUV

67(/�9$67��9ROJW�23�EDVLVRQGHUZLMV�RI�YRRUWJH]HW�RQGHUZLMV"
���%DVLVRQGHUZLMV >EDVLV@
���9RRUWJH]HW�RQGHUZLMV >YRRUWJH]HW@

%DVLV2QG

DQGHUV %DVLV2QG� �>EDVLV@

���



9HLOLJKHLGVPRQLWRU��������%ORN�2QGHUZLMV��$FWXHHO

$OOHHQ�LQGLHQ���2SOHLGLQJ� �-D

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

2QGHUZLMV6WDUWB$,21

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�LV�GLW"
!!�(14��%LMYRRUEHHOG�YPER��KER��HHQ�RSOHLGLQJ�YLD�GH�/2,�RI�HHQ�VFKRHYHUVRSOHLGLQJ����
�� « �� «
�� « �� «
�� « �� *HHQ�YDQ�GH]H

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

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

1LYHDXB$,21

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

5LFKWLQJB$,21

DQGHUV

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

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

6XE5LFKWLQJB$,21

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

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

���



=RHNEHVWDQG�1DDP�B$,21��!�UHVXOWDDW�RI
=RHNEHVWDQG�1LYHDXB$,21��!�UHVXOWDDW�ZQ�ZJ6XE5LFKWLQJB$,21

(LQGH�$GG�LQQ

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

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

/HHUZHJB$,21

DQGHUV

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

,V�GLW�HHQ�OHUDUHQRSOHLGLQJ"
���MD >MD@
���QHH >QHH@

/HUDDURSOHLGLQJB$,21

>MD@ >QHH@�ZQ�ZJ

:HONH�DNWH�RI�JUDDG"

$NWHB$,21

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

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

)DVH8QLYHUVLWHLWB$,21

� !�=RHNEHVWDQG�$DQWDO2SO�� � DQGHUV

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

7\SB$,21

9HLOLJKHLGVPRQLWRU��������%ORN�2QGHUZLMV��$FWXHHO�����

���



2SO*HW\SHHUG� �>QHH@ 2SO*HW\SHHUG� �>MD@

67(/�9$67��6RRUW�RQGHUZLMV"
���9PER >YPER@
���+DYR��DWKHQHXP��J\PQDVLXP��YZR >KDYR@
���8QLYHUVLWDLUH�RSOHLGLQJ >XQLY@
���*HHQ�YDQ�GH]H >JHHQ�YDQ�GH]H@

6RRUW2SO

6RRUW2SO� �>XQLY@ DQGHUV

,Q�ZHONH�VWXGLHIDVH�EHYLQGW�X�]LFK"
���3URSHGHXVHIDVH >3URSHG@
���%DFKHORU��EDFFDODXUHDDWIDVH >%DFKHO@
���'RFWRUDDOIDVH >'RFWRU@
���0DVWHUIDVH >0DVWHU@
���3URPRWLHIDVH >3URPRW@
���2YHULJ�SRVW�GRFWRUDDO >3RVWGRF@

)DVH8QL

�2SO*HW\SHHUG� �>KDYR�J\PQDVLXP@�RI
6RRUW2SO� �>KDYR@��HQ�/IWB23�!����MU

DQGHUV

+HHIW�X�GH��H�NODV�PHW�VXFFHV�GRRUORSHQ��GDW�ZLO�]HJJHQ�EHQW�X�RYHU�JHJDDQ�QDDU�GH��H�NODV"
���MD >MD@
���QHH >QHH@

.ODV�

*(92/*'�21'(5:,-6

(LQGH�$GG�LQQ

9HLOLJKHLGVPRQLWRU��������%ORN�2QGHUZLMV��$FWXHHO�����

���



9HLOLJKHLGVPRQLWRU��������%ORN�2QGHUZLMV��*HYROJG

$OOHHQ�LQGLHQ�
%DVLV2QG��!�>EDVLV@

'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@

2SO1D/R1/

>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

���



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

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

5LFKWLQJB$,21

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

DQGHUV

(LQGH�$GG�LQ

9HLOLJKHLGVPRQLWRU��������%ORN�2QGHUZLMV��*HYROJG�����

���



9HLOLJKHLGVPRQLWRU��������%ORN�2QGHUZLMV��*HYROJG�����

=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

%/2.�$)6/8,7,1*

���



9HLOLJKHLGVPRQLWRU��������%ORN�$IVOXLWLQJ

�$OOH�5HVSRQGHQWHQ

'LW�ZDUHQ�DOOH�YUDJHQ�YRRU�GLW�RQGHU]RHN��+DUWHOLMN�EHGDQNW�YRRU�XZ�PHGHZHUNLQJ�
!!�(14��7RHWV���!�RP�KHW�LQWHUYLHZ�DI�WH�VOXLWHQ����
$IVOXLWHQ"
���-D

3HLO$I

(,1'(�95$*(1/,-67

���


