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) RURUG�
$ UNLWHNWILUPDHW�&�) ��0 ¡ OOHU�YDOJWH�DOOHUHGH�L�� � � � �n�JMHQQRPI¡ UH�SURVMHNWHULQJHQ�DY�1 \ H�$ KXV�VRP�HQ�
REMHNWRULHQWHUW�SURVMHNWHULQJ��$ OOHUHGH�GD�YDU�GHW�HQ�XQGHUOLJJHQGH�IRUYHQWQLQJ�RP�n�NXQQH�EHQ\ WWH�
GHQ�LQIRUPDVMRQHQ�VRP�EOH�ODJW�LQQ�WLO�QRH�PHU�HQQ�n�SURGXVHUH�WHJQLQJHU��( WWHUKYHUW�VRP�
SURJUDPYDUHQ�XWYLNOHW�VHJ�RJ�SURVMHNWHW�Q  UPHW�VHJ�GHWDOMSURVMHNW�RJ�DQEXGVSURGXNVMRQ�EOH�GHWWH�PHU�
DNWXHOW��
�
6DPWLGLJ�KDGGH�XWYLNOLQJVDUEHLGHW�PHG�GHQ�LQWHUQDVMRQDOH�RYHUI¡ ULQJVVWDQGDUGHQ�,) &�NRPPHW�Vn�ODQJW�
DW�RJVn�EUHGH�QRUVNH�PLOM¡ HU�KDGGH�EHJ\ QW�n�HQJDVMHUH�VHJ�L�GHWWH�JMHQQRP�1 RUVN�,$ ,�) RUXP��' HW�I¡ UWH�
WLO�DW�GHW�L�� � � � �EOH�WDWW�HW�LQLWLDWLY�IRU�n�JMHQQRPI¡ UH�HW�SU¡ YHSURVMHNW�IRU�REMHNWRULHQWHUW�SURVMHNWHULQJ�
RJ�XWYHNVOLQJ�DY�E\ JQLQJVLQIRUPDVMRQVPRGHOOHU�LQQHQIRU�1 \ H�$ KXV�SURVMHNWHW���
�
' HWWH�IRUVODJHW�EOH�WDWW�L�PRW�PHJHW�SRVLWLYW�EnGH�L�1 \ H�$ KXV��L�SURVMHNWRUJDQLVDVMRQHQ��E\ JJHQ  ULQJHQ�
RJ�,$ ,�PLOM¡ HW��EnGH�QDVMRQDOW�RJ�LQWHUQDVMRQDOW���
�
' HWWH�I¡ UWH�WLO�DW�GHW�EOH�HWDEOHUW�WUH�GHOSURVMHNWHU�VRP�KDU�Y  UW�GLUHNWH�NQ\ WWHW�RSS�PRW�SURVMHNWHW�PHG�
GLUHNWH�RJ�XPLGGHOEDU�Q\ WWH�IRU�SURVMHNWHW�VRP�RJVn�KDU�EOLWW�GLUHNWH�ILQDQVLVHUW�DY�SURVMHNWHW���
�
,�WLOOHJJ�EOH�GHW�HWDEOHUW�HW�IMHUGH�GHOSURVMHNW��HQ�EUHG�XWSU¡ YLQJ�DY�%,0 �RJ�,) &�L�) URQWE\ JQLQJHQ��VRP�
KDU�LQNOXGHUW�KHOH�SURVMHNWRUJDQLVDVMRQHQ�IRU�GHQQH�GHOHQ�DY�SURVMHNWHW�RJ�VRP�RJVn�EOH�nSQHW�RSS�IRU�
GHOWDJHOVH�IUD�E\ JJHEUDQVMHQ�IRU�¡ YULJ���
�
1 \ H�$ KXV�KDU�VW¡ WWHW�SURVMHNWHW�EnGH�GLUHNWH�RJ�JMHQQRP�RUJDQLVHULQJ�DY�GHOWDJHOVH�IUD�HQWUHSUHQ¡ UHQH�
Sn�) URQWE\ JQLQJHQ��,�WLOOHJJ�KDU�SURVMHNWHW�EOLWW�VW¡ WWHW�DY�GH�GHOWDJHQGH�EUDQVMHRUJDQLVDVMRQHQH���
�
3URVMHNWHW�KDU�JMHQQRP�SURVMHNWHULQJVRUJDQLVDVMRQHQ��HQWUHSUHQ¡ UHQH��SURJUDPYDUHOHYHUDQG¡ UHQH�VRP�
KDU�Y  UW�LQYROYHUW�RJ�E\ JJHQ  ULQJHQV�RUJDQLVDVMRQHU�HQJDVMHUW�VY  UW�PDQJH��RJ�HQ�EUHG�LQWHUHVVH�RJVn�
IUD�EUDQVMHQ�IRU�¡ YULJ�KDU�I¡ UW�WLO�DW�SURVMHNWHW�HU�EOLWW�SUHVHQWHUW�EUHGW�EnGH�QDVMRQDOW�RJ�LQWHUQDVMRQDOW���
�
,�WLOOHJJ�KDU�SURVMHNWHW�JMHQQRPI¡ UW�MHYQOLJH�VHPLQDUHU�PHG�EUHG�RSSVOXWQLQJ�IUD�KHOH�GHQ�VWRUH�
JUXSSHQ�VRP�HWWHU�KYHUW�EOH�HQJDVMHUW���
�
' HWWH�KDU�I¡ UW�WLO�DW�SURVMHNWHW�KDU�ELGUDWW�NUDIWLJ�WLO�VSUHGQLQJHQ�DY�NXQQVNDS�RP�GHQQH�DUEHLGVPnWHQ��
' HW�KDU�RJVn�ELGUDWW�WLO�XWYLNOLQJ�DY�SURJUDPYDUH�RJ�JLWW�HUIDULQJHU�WLOEDNH�WLO�GH�VRP�DUEHLGHU�PHG�
XWYLNOLQJ�DY�,) &�VWDQGDUGHQ��6OLN�VHWW�KDU�SURVMHNWHW�EOLWW�HQ�YLNWLJ�GHO�DY�GHQ�YHUGHQVRPIDWWHQGH�
GXJQDGHQ�VRP�Qn�EOLU�NDOW�%XLOGLQJ60 $ 57�RJ�VRP�HU�L�IHUG�PHG�n�VHWWH�HQ�Q\ �PnOHVWRNN�IRU�KYRUGDQ�
E\ JJHEUDQVMHQ�VNDO�DUELHGH�RJ�VDPDUEHLGH�IUDPRYHU���
�
�
2 VOR�� � ��GHVHPEHU�� � � � ��
�
�
�
. MHOO�,YDU�%DNNP RHQ��$UNLWHNWILUP DHW�&�) ��0 ¡ OOHU�
�
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,QQKROGVIRUWHJQHOVH�
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* HQHUHOW�RP�RSSE\ JJLQJ�DY�,) &�%,0 ��������������������������������������������������������������������������������������������� � �
%HJUHSHU�RJ�IRUNRUWHOVHU����������������������������������������������������������������������������������������������������������������� � � �
,) &�SURVMHNWHW�¡ QVNHU�n�WDNNH��������������������������������������������������������������������������������������������������������� � � �
' HOSURVMHNW�� �±�6MHNN�DY�PRGHOOHQV�NRQVLVWHQV�RJ�PHQJGHXWWUHNN������������������������������������������������ � � �

6ROLEUL�0 RGHO�&KHFNHU���������������������������������������������������������������������������������������������������������������� � � �
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. REOLQJ�PHOORP�URP�L�WHJQLQJ�RJ�URPLQIRUPDVMRQ�L�GDWDEDVHU��G5RIXV� ���������������������������������� � � �
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2 YHUI¡ ULQJ�DY�LQIRUPDVMRQ�IRU�DUHDOIRUYDOWQLQJ�WLO�) ' 9 8 �V\ VWHPHU������������������������������������������ � � �
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. ROOLVMRQVNRQWUROO����������������������������������������������������������������������������������������������������������������������� � � �
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5HDOLVWLVN�YLVXDOLVHULQJ�IRU�SURVMHNWHUHQGH�DUNLWHNW�RJ�EUXNHUH���������������������������������������������� � � �
* UDILVN�RYHUVLNW�RYHU�%,0 �PHG�REMHNWHJHQVNDSHU�L�DUEHLGH�PHG�%,0 ���������������������������������� � � �
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H�KDQGHO�±�,QQNM¡ SVSRUWDO����������������������������������������������������������������������������������������������������������� � � �

5,%�������������������������������������������������������������������������������������������������������������������������������������������������� � � �
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5,9 ������������������������������������������������������������������������������������������������������������������������������������������������� � � �
9 9 6�WHNQLNN�5,9 �JHQHUHOW��������������������������������������������������������������������������������������������������������� � � �

2 EMHNWHU�RJ�SURSHUW\ �VHW��3VHW� ����������������������������������������������������������������������������������������������� � � �
( ' 0 �PRGHOVHUYHU�IUD�( 30 �7HFKQRORJ\ �������������������������������������������������������������������������������� � � �

5,9 �0 RGHOOHULQJVYHUNW¡ \ �±�0 DJL&$ ' �� � � � �� � ������������������������������������������������������������������������ � � �
6ROLEUL�0 RGHO�&KHFNHU�Y�� �� ������������������������������������������������������������������������������������������������������� � � �
1 DYLV: RUNV�-HWVWUHDP�PHG�&ODVK�' HWHFWLYH������������������������������������������������������������������������������ � � �
9 LHZHUH��������������������������������������������������������������������������������������������������������������������������������������� � � �
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' ' 6�( OHNWUR3DUWQHU���������������������������������������������������������������������������������������������������������������� � � �
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,QQOHGQLQJ�

%DNJUXQQ��
$ UNLWHNWILUPDHW�&�) ��0 ¡ OOHU�YDOJWH�DOOHUHGH�L�� � � � �n�JMHQQRPI¡ UH�SURVMHNWHULQJHQ�DY�1 \ H�$ KXV�VRP�HQ�
REMHNWRULHQWHUW�SURVMHNWHULQJ��$ OOHUHGH�GD�YDU�GHW�HQ�XQGHUOLJJHQGH�WDQNH�RP�n�NXQQH�EHQ\ WWH�GHQ�
LQIRUPDVMRQHQ�VRP�EOH�ODJW�LQQ�WLO�QRH�PHU�HQQ�n�SURGXVHUH�WHJQLQJHU��( WWHUKYHUW�VRP�SURJUDPYDUHQ�
XWYLNOHW�VHJ�RJ�SURVMHNWHW�Q  UPHW�VHJ�GHWDOMSURVMHNW�RJ�DQEXGVSURGXNVMRQ�EOH�GHWWH�PHU�DNWXHOW��
6DPWLGLJ�KDGGH�XWYLNOLQJVDUEHLGHW�PHG�GHQ�LQWHUQDVMRQDOH�RYHUI¡ ULQJVVWDQGDUGHQ�,) &�NRPPHW�Vn�ODQJW�
DW�RJVn�EUHGH�QRUVNH�PLOM¡ HU�KDGGH�EHJ\ QW�n�HQJDVMHUH�VHJ�L�GHWWH��' HW�I¡ UWH�WLO�DW�GHW�L�� � � � �EOH�WDWW�HW�
LQLWLDWLY�IRU�n�JMHQQRPI¡ UH�HW�SU¡ YHSURVMHNW�IRU�REMHNWRULHQWHUW�SURVMHNWHULQJ�RJ�XWYHNVOLQJ�DY�
E\ JQLQJVLQIRUPDVMRQVPRGHOOHU�LQQHQIRU�1 \ H�$ KXV�SURVMHNWHW���
( Q�SURVMHNWSODQ�EOH�EHKDQGOHW�DY�1 \ H�$ KXV�L�PDUV�RJ�DXJXVW�� � � � ��' HW�EOH�RJVn�SUHVHQWHUW�IRU�
E\ JJHQ  ULQJHQV�RUJDQLVDVMRQHU�Sn�HQWUHSUHQ¡ UVLGHQ�L�DJXVW�� � � � ��$ OOH�SDUWHU�VOXWWHW�VHJ�WLO�
SURVMHNWSODQHQ���

,) &�SURVMHNWHWV�P nO�
· � 8 WSU¡ YH�,) &�VRP�IHOOHV�XWYHNVOLQJVVWDQGDUG�IRU�%,0 �
· � * HYLQVWUHDOLVHULQJ�YHG�n�UHGXVHUH�IHLO�L�SURVMHNWHUW�PDWHULDOH�I¡ U�E\ JJLQJ�
· � ) n�SUDNWLVN�HUIDULQJ�PHG�GDWDYHUNW¡ \ ��VRP�NDQ�DXWRPDWLVHUH�RJ�HIIHNWLYLVHUH�SURVHVVHU�L�

SURVMHNWHULQJ��GRNXPHQWDVMRQ�RJ�E\ JJLQJ��
· � ) n�HUIDULQJ�PHG�EUXN�DY�,) &�%,0 �Sn�PRGHOVHUYHU�VRP�IHOOHV�GRNXPHQWDVMRQVSODWWIRUP�IRU�

SURVMHNWHUHQGH��E\ JJKHUUH�RJ�HQWUHSUHQ¡ U��
· � ) n�KHOH�YHUGLNMHGHQ�UHSUHVHQWHUW��
� 3URJUDP�PRGHOO�VLPXOHULQJ�DQVNDIIHOVH�E\ JJHVLPXOHULQJ�IRUPLGOLQJ�) ' 9 �

) LUH�GHOSURVMHNWHU�
3URVMHNWHW�HU�QHGEUXWW�L�ILUH�GHOSURVMHNWHU��2 SSGHOLQJHQ�HU�HQ�QDWXUOLJ�NRQVHNYHQV�DY�DW�GHOSURVMHNWHQH�
PHG�IRUGHO�NXQQH�JMHQQRPI¡ UHV�XDYKHQJLJ�DY�KYHUDQGUH���
· � ' HOSURVMHNW�� � . RQVLVWHQVNRQWUROO�DY�E\ JQLQJVLQIRUPDVMRQVPRGHOOHQ�$ 5. �$ OOH�

SURVMHNWHUHQGH�
· � ' HOSURVMHNW�� � . REOLQJ�PHOORP�URP��LQVWDOODVMRQHU�RJ�XWVW\ U�L�URP��RJ�XWVW\ UVGDWDEDVH�RJ�

%,0 �
· � ' HOSURVMHNW�� � ) ' 9 �GRNXPHQWDVMRQ�IUD�%,0 �PHG�LQWHUDNWLY�YLHZHU�
· � ' HOSURVMHNW�� � * HQHUHOO�XWSU¡ YLQJ�DY�,) &�%,0 �Sn�PRGHOVHUYHU�VRP�IHOOHV�

GRNXPHQWDVMRQVSODWWIRUP�IRU�SURVMHNWHUHQGH��E\ JJKHUUH�RJ�HQWUHSUHQ¡ U��
7HNQRORJLHQ�YDU�LNNH�PRGHQ�IRU�GHOSURVMHNW�� �I¡ U�VHQHUH�L�IRUO¡ SHW�RJ�1 \ H�$ KXV�SURVMHNWHWV�
RUJDQLVDVMRQ�YDU�LNNH�NODU�IRU�GHOSURVMHNW�� �I¡ U�YHG�RSSVWDUW�DY�SURGXNVMRQ�DY�) ' 9 �GRNXPHQWDVMRQ��

) UHP GULIW�
' HOSURVMHNWHQH�KDU�Y  UW�JMHQQRPI¡ UW�XDYKHQJLJ�DY�KYHUDQGUH�RJ�L�XOLNW�WHPSR���
· � ' HOSURVMHNW�� � ) UD�SULPR�� � � � �WLO�XOWLPR�� � � � �
· � ' HOSURVMHNW�� � ) UD�SULPR�� � � � �WLO�PHGLR�� � � � �
· � ' HOSURVMHNW�� � ) UD�XOWLPR�� � � � �WLO�PHGLR�� � � � �
· � ' HOSURVMHNW�� � ) UD�SULPR�� � � � �WLO�XOWLPR�� � � � �

2 UJDQLVHULQJ�DY�GHW�GDJOLJH�DUEHLGHW�
3URVMHNWHW�HU�PDWULVHRUJDQLVHUW��$ OOH�GHOWDNHQH�HU�L�GHUHV�GDJOLJH�DUEHLG�WLONQ\ WWHW�OLQMHQ�VRP�L�GHWWH�
WLOIHOOHW�HU�SURVMHNWRUJDQLVDVMRQHQ�1 \ H�$ KXV��3URVMHNWRUJDQLVDVMRQHQ�,) &�SURVMHNWHW�HU�GHUIRU�
WYHUUIDJOLJ�RJ�IRUDQNUHW�L�1 \ H�$ KXV�RUJDQLVDVMRQHQ��' HOWDNHUQH�L�,) &�SURVMHNWHW�NMHQQHU�WLO�UHOHYDQWH�
SUREOHPVWLOOLQJHU�LQQHQ�SURVMHNWHULQJ�RJ�E\ JJLQJ��2 J�GH�IRUKROGHU�VHJ�PnOWHWWHW�RJ�UHVXOWDWRULHQWHUW�WLO�
SURVMHNWHW��
' HQ�NODVVLVNH�XWIRUGULQJ�PHG�PDWULVHRUJDQLVHULQJ�KDU�YL�GRJ�RJVn�PHUNHW�L�,) &�SURVMHNWHW��1 nU�
GHOWDNHUQH�KDU�ULNHOLJ�n�JM¡ UH�PHG�MREEHQ�GHUHV�L�OLQMHQ�NDQ�GHW�Y  UH�YDQVNHOLJ�n�ILQQH�WLG�WLO�n�GHOWD�L�



1 \ H�$KXV�� ,) &�3URVMHNW�� ( YDOXHULQJVUDSSRUW�� � � �� � �� � � � �

� �DY�� � �

SURVMHNWDUEHLG��3URVMHNWHW�KDU�Y  UHW�JMHQQRPI¡ UW�PHG�JRGH�UHVXOWDWHU�RJ�K¡ \ �O  ULQJVNXUYH�SJD��VWRUW�
HQJDVMHPHQW�RJ�XWKROGHQKHW���

) LQDQVLHULQJ��
' HOHU�DY�SURVMHNWHW�KDU�Y  UW�HQ�QDWXUOLJ�GHO�DY�SURVMHNWHULQJHQ��GHOHU�DY�SURVMHNWHW�KDU�EOLWW�ILQDLQVHUW�
GLUHNWH�DY�1 \ H�$ KXV���
) RU�GHOSURVMHNW�� �EOH�GHW�HWDEOHUW�HQ�V  UVNLOW�ILQDQLVHULQJ�JMHQQRP�WLOVNXGG�IUD�HQWUHSUHQ¡ UHQH�RJ�GH�
EUDQVMHRUJDQLVDVMRQHQHQ�VRP�YLOOH�I¡ OJH�PHG�Sn�SURVMHNWHW���
�

9LGHUH�GULIW�±�DYVOXWQLQJ��
' HW�JMHQVWnU�QRH�DUEHLG�Sn�QRHQ�DY�DNWLYLWHWHQH�IRU�n�KD�RSSI\ OW�DOOH�SURVMHNWPnO��$ NWLYLWHWHQH�HU�
I¡ OJHQGH���
· � ( QHUJLEHUHJQLQJ�PHG�GDWDYHUNW¡ \ HQH�,' $ ��5LXVND�RJ�( FRWHFW�
· � H�KDQGHOVSRUWDO�±�/ RJLT�( 30 �
· � 9 LVXDOLVHULQJ�PHG�VSLOOWHNQRORJL���&HQWHU�RI�YL] XDOL] DWLRQ��&KDOPHUV�
· � +HOH�GHOSURVMHNW�� �HU�IRUWVDWW�L�RSSVWDUW) ' 9 �3ODQQMD��
�
$ OOH�DNWLYLWHWHU�HU�EHVNUHYHW�L�UDSSRUWHQ���
,) &�SURVMHNWHW�HU�GHUIRU�LNNH�DYVOXWWHW�IRU�GHW�ILQQHV�HQGHOLJ�DYNODULQJ�Sn�GLVVH�SXQNWHQH��3URVMHNWHW�
IRUWVHWWHU�XW�L�I¡ UVWH�NYDUWDO�� � � � ��
�
6WHHQ�6XQHVHQ�RJ�NMHOO�,YDU�%DNNP RHQ��$UNLWHNWILUP DHW�&�) ��0 ¡ OOHU�
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* HQHUHOW�RP �RSSE\ JJLQJ�DY�,) &�%,0 �
( Q�,) &�%,0 �E\ JJHV�RSS�L�HQ�KLHUDUNLVN�VWUXNWXU�L�IOHUH�QLYn��' HWWH�HU�VHQWUDOW�XDQVHWW�KYLONHQ�
SURJUDPYDUH�GHW�PRGHOOHUHV�L���
,�QRHQ�VDPPHQKHQJHU��IRU�HNVHPSHO�QnU�GHW�VNDO�PHUJHV�ILOHU�L�PRGHOVHUYHUHQ��( U�GHW�YLNWLJ�DW�
VWUXNWXUHQ�HU�OLN�L�DOOH�GHOPRGHOOHU��1 RHQ�DSSOLNDVMRQHU�NDQ�RJVn�KD�YDQVNHOLJ�YHG�n�OHVH�%,0 �
LQQKROGHW��KYLV�VWUXNWXUHQ�LNNH�HU�LKW��VWDQGDUG���
1 LYnHQH�IRU�KLHUDUNLHW�HU��

· � 3URMHFW���3URVMHNW�
· � 6LWH���%\ JJHSODVV�
· � %XLOGLQJ���%\ JQLQJ�
· � 6WRUH\ ���( WDVMH�

6HOYH�PRGHOOHQV�LQQKROG�OHJJHV�YDQOLJ�Sn�GHQ�HQNHOWH�VWRUH\ ���

�

�

�

�

�

�

�

�

9LVWH�HNVHPSHO�HU�IUD�PRGHOOVHUYHU�NOLHQWHQ��' H�XOLNH�QLYnHQH�KDU�XOLNH�V\ PEROHU�VRP�
LQGLNHUHU�IUD�KYLONHW�QLYn�PDQ�EHWUDNWHU�PRGHOOHQ��

�

3URMHFW�

6LWH�

%XLOGLQJ�

6WRUH\ �
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%HJUHSHU�RJ�IRUNRUWHOVHU�
,) &�ILORVRILHQ�EHQ\ WWHU�HQ�UHNNH�DY�EHJUHSHU�VRP�NDQ�Y  UH�HNVNOXGHUHQGH�IRU�GH�VRP�LNNH�NMHQQHU�WLO�
GH��) ¡ OJHQGH�RYHUVLNW�EHVNULYHU�NRUWIDWWHW�GH�PHVW�EUXNWH�EHJUHSHQH��

· � ,) &�VWnU�IRU�,QGXVWU\ �) RXQGDWLRQ�&ODVVHV��HQ�VWDQGDUG�IRU�RYHUI¡ ULQJ�DY�LQIRUP DVMRQ�L�
E\ JJHSURVHVVHQ�P HOORP �GH�IRUVNMHOOLJH�GDWDSURJUDP P HQH��HQWHQ�GHW�HU�
WHJQHSURJUDP �HOOHU�EHUHJQLQJVSURJUDP ��,�P RWVHWQLQJ�WLO�SURSULHW  UH��OHYHUDQG¡ UHLGH��
GDWDIRUP DWHU��I�HNV��$XWR' HVNV�' : * ��HU�,) &�HU�HQ�nSHQ��YHOGRNXP HQWHUW�
LQWHUQDVMRQDO�VWDQGDUG�VRP �DOOH�NDQ�EUXNH��,) &�GHILQHUHU�E\ JQLQJVHOHP HQWHU�
�,) &EHDP ��,) &ZHDOO��RJ�SODVVHULQJ��UHWQLQJ�RJ�NREOLQJHU�P HOORP �XOLNH�
E\ JQLQJVHOHP HQWHU��9LGHUH�V¡ UJHU�,) &�IRU�DW�GDWD�HNVSRUWHUHV�VRP �E\ JQLQJV��
HOHP HQWHU����REMHNWHU�RJ�LNNH�VRP �OLQMHU�RJ�ODJ��

· � ,) &�� [ � �RJ�,) &�� [ � �� �EHVNULYHU�YHUVMRQ�DY�,) &�VWDQGDUGHQ�VRP �EHQ\ WWHV��� [ � �HU�
GDJHQV�YHUVMRQ�VRP �EOH�LP SOHP HQWHUW�L�SURJUDP YDUHU�L�� � � � ��6W¡ UVWHSDUWHQ�DY�
WHVWLQJHQ�L�GHWWH�SURVMHNW�KDU�Y  UHW�L�,) &�� [ � ��,) &�3URVMHNWHW�VNLIWHW�WLO�� [ � �L�YnUHQ�
VRP P HUHQ�� � � � �GD�Q\ �SURJUDP YDUH�YDU�WLOJMHQJHOLJ���

· � ,) ' �±�,QWHUQDWLRQDO�) UDP ZRUN�IRU�' LFWLRQDULHV��,) ' �HU�HQ�LQWHUQDVMRQDO��HQW\ GLJ�
NRGLQJVVWDQGDUG�IRU�E\ JQLQJVNRP SRQHQWHU��( Q�NRGLQJ�DY�IRU�HNVHP SHO�HQ�JLSVSODWH�
YLO�Y  UH�EOL�IRUVWnWW�DY�DOOH�DSSOLNDVMRQHU�RJ�Sn�DOOH�VSUnN��,) ' �HU�,) &V�NRP SRQHQW�
RUGERN��

· � %,0 �VWnU�IRU�%XLOGLQJ�,QIRUP DWLRQ�0 RGHO��HQ�� ' �WHJQLQJVP RGHOO��LNNH�ERNVWDYHOLJ�
WHJQLQJ��Sn�HQ�IHOOHV�VHUYHU�VRP �RJVn�LQQHKROGHU�DOO�WHQNHOLJ�LQIRUP DVMRQ�RJ�NRGLQJ�
IRU�HW�E\ JJHSURVMHNW��SURGXNWLQIRUP DVMRQ��8 �YHUGLHU��EUDQQNODVVLILNDVMRQ��LQIRUP DVMRQ�
P DQ�L�E\ JJHSURVHVVHQ�NDQ�EHQ\ WWH�WLO�EHUHJQLQJHU��EHVWLOOLQJHU��YHGOLNHKROG�RVY���

· � ,' 0 �±�,QIRUP DWLRQ�' HOLYHU\ �0 DQXDO��2 YHURUGQHW�NDQ�,' 0 �EHVNULYHV�VRP �HQ�
EHVNULYHOVH�DY�KYLONH�NUDY�VRP �VWLOOHV�WLO�P RGHOOHQ�IRU�DW�GHQ�NDQ�EUXNHV�L�HQ�JLWW�
SURVHVV��,' 0 �HU�LQQGHOW�L�WUH�QLYnHU��� ��3URFHVV�0 DSV���%HVNULYHU�IO\ WHQ�DY�LQIRUP DVMRQ�
Sn�WYHUUV�DY�DSSOLNDVMRQHU��HYW��GLVLSOLQHU��IRU�n�EHVNULYH�HQ�SURFHVV��� ��( [ FKDQJH�
5 HTXLUHP HQWV�±�%HVNULYHU�NUDY�WLO�LQIRUP DVMRQ�RJ�VWUXNWXU�VRP �HQ�P RGHOO�VNDO�KD�IRU�n�
NXQQH�IRUP LGOH�LQIRUP DVMRQ�IUD�HQ�DSSOLNDVMRQ�WLO�HQ�DQQHQ�L�HQ�JLWW�SURVHVV��� ��
) XQFWLRQDO�3DUWV�±�%HVNULYHU�EHKDQGOLQJ�DY�LQIRUP DWLRQ�LQQHQ�HQ�DSSOLNDVMRQ�L�HQ�JLWW�
SURVHVV��KWWS���ZZZ�LDL�QR�LGP �LQGH[ �KWP O�

· � EXLOGLQJ60 $5 7��HW�©YDUHP HUNHª �IRU�SURVHVVHQ�UXQGW�%,0 ��VRP �WLOK¡ UHU�,$,��
,QWHUQDWLRQDO�$OOLDQFH�IRU�,QWHURSHUDELOLW\ ��RUJDQLVDVMRQHQ�VRP �VWnU�EDN�,) &�
VWDQGDUGHQ��' HQ�QRUVNH�JUHQHQ�HU�SnGULYHU�LQWHUQDVMRQDOW�LQQHQIRU�EUXN�RJ�VSUHGQLQJ�
DY�,) &��EXLOGLQJ60 $5 7� �%,0 �� �,) &��

· � 3URSHUW\ �VHW�±�( W�VHWW�DY�HJHQVNDSHU�VRP �NQ\ WWHV�WLO�REMHNWHU��) RU�HQ�YHJJ�NDQ�GHW�IRU�
HNVHP SHO�Y  UH�EUDQQP RWVWDQQ��DNXVWLVNH�HJHQVNDSHU��E  UHQGH�HJHQVNDSHU��\ WWHU��
HOOHU�LQQHUYHJJ�HWF���

· � ,) &3URSHUW\ �VHW�±�( W�SURSHUW\ �VHW��VRP �YLVHU�WLO�,) &�NODVVLILNDVMRQHQ�RJ�VRP �YLO�EOL�
IRUVWnWW�DY�DOOH�,) &�NRP EDWLEOH�DSSOLNDVMRQHU��+YLV�,) &3URSHUW\ �VHW�IRU�HQ�YHJJ�
�,) &: DOO��HU�´,V�H[ WHUQDO� �7UXH́ �VNDO�DOOH�,) &�DSSOLNDVMRQHU�IRUVWn�DW�GHWWH�HU�HQ�
\ WWHUYHJJ���

· � * 8 ,' �±�* OREDO�8 QLTXH�,' ��( Q�XQLN�LGHQWLILNDVMRQVNRGH�VRP �NQ\ WWHV�WLO�KYHU�HQNHOW�
REMHNW��XWHQ�GHQQH�NRGHQ�NDQ�P DQ�LNNH�KROGH�VW\ U�Sn�KLVWRULNNHQ�L�HW�SURVMHNW���

· � %HULNH�HQ�P RGHOO�±�1 nU�GHW�WDOHV�RP �n�EHULNH�HQ�P RGHOO�EHW\ U�GHW�DW�GHU�HQGUHV�HOOHU�
WLOOHJJHV�YHUGL�WLO��GHOHU�DY��P RGHOOHQ��' HWWH�NDQ�JM¡ UHV�L�GHQ�RSSULQGHOLJ�
P RGHOODSSOLNDVMRQ�HOOHU�L�HQ�DQQHQ�DSSOLNDVMRQ��
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· � 2 EMHNW�±�( U�HQ�IXQNVMRQHOO�HOOHU�JHRP HWULVN�DYJUHQVQLQJ�DY�E\ JJHULHWV�EHVWDQGGHOHU��
2 EMHNWHU�NDQ�Y  UH�VDP P HQVDWWH��) RU�HNVHP SHO�NDQ�HW�REMHNW�Y  UH�HQ�YHJJ�HOOHU�HW�
GHNNH���

· � . RP SRQHQW�±�( W�REMHNW�NDQ�EHVWn�DY�IOHUH�NRP SRQHQWHU��( Q�NRP SRQHQW�WLOVYDUHU�HW�
SURGXNW�L�YLUNHOLJKHWHQ��) RU�HNVHP SHO�NDQ�HQ�NRP SRQHQW�Y  UH�HQ�JLSVSODWH�L�HQ�OHWW�
YHJJ�HOOHU�HQ�EMHONH�L�HW�GHNNH���

· � 0 RGHOVHUYHU�±�( Q�IHOOHV�VHUYHU�KYRU�GLVLSOLQHQHV�GHOP RGHOOHU�ODJUHV��EHULNHV�RJ�
P HUJHV���

· � 0 HUJH�±�( QJOHVN�IRU�´n�VDP P HQI¡ \ H́ ��' HOP RGHOOHQH�IUD�XOLNH�HWDVMHU�LQQHQIRU�
GLVLSOLQHQ�HOOHU�GHOP RGHOOHU�IUD�GH�XOLNH�GLVLSOLQHQH�NDQ�VDP P HQI¡ \ HV�L�XOLNH�
SURJUDP YDUH�IRU�n�In�HQ�VDP OHW�P RGHOO�VRP �EHVNULYHU�KHOH�E\ JJHW�HOOHU�GH�GHOHU�VRP �
HU�¡ QVNHW��Sn�WYHUUV�DY�HWDVMHU�RJ�HOOHU�GLVLSOLQHQH���

· � 0 RGHOYLHZHU�±�( Q�DSSOLNDVMRQ�VRP �WLOODWHU�EUXNHUHQ�n�´VH�P RGHOOHQ́��0 DQ�NDQ�
YDQOLJYLV�´Jn�UXQGẂ�L�P RGHOOHQ�RJ�SHNH�Sn�REMHNWHQH�RJ�In�IUHP �GH�VHWW�DY�
HJHQVNDSHU�VRP �HU�NQ\ WWHW�WLO�GH��* UDGHQ�DW�UHDOLVP H�L�GHQ�JUDILVN�IUHP VWLOOLQJ�YDULHUHU���

· � 5 HQGHU�±�%HW\ U�n�JHQHUHUH�HQ�YLVXDOLVHULQJ�VRP �IRUXWVHWWHU�HQ�GLJLWDO�´IUHP NDOOLQJ´�IRU�
n�In�WLO�WLOVWUHNNHOLJ�JRG�NYDOLWHW�Sn�RYHUIODWHU�RJ�O\ VVHWQLQJ���

· � : DON�WKUX�±�c �Jn�JMHQQRP �%,0 ¶HQ�P HG�HQ�YLHZHU�

· � 9LHZHU�±�( W�SURJUDP �VRP �YLVHU�%,0 ¶HQ�JHRP HWULVN��( YW��P HG�P XOLJKHW�IRU�n�YLVH�
REMHNW�HJHQVNDSHU��

· � 5 HDO�WLP H�±�9LVHU�L�VDP P HQKHQJ�P HG�GHWWH�SURVMHNW�DW�HQ�VLP XOHULQJ�HOOHU�
YLVXDOLVHULQJ�IRUHJnU�L�UHDOLVWLVN�WHP SR��( Q�UHDO�WLP H�ZDON�WKUX�VLP XOHUHU�HQ�JnUWXU�
JMHQQRP �E\ JJHW��

· � $5 . �±�$UNLWHNW�

· � 5 ,%�±�5 nGJLYHQGH�,QJHQL¡ U�%\ JJ�

· � 5 ,9 �±�5 nGJLYHQGH�,QJHQL¡ U�996�

· � 5 ,( �� �5 nGJLYHQGH�,QJHQL¡ U�( OHNWUR�

· � ' ' 6 �� �' DWD�' HVLJQ�6\ VWHP �

· � ) ( / �� �) RUVNULIW�RP �HOHNWULVNH�ODYVSHQQLQJVDQOHJJ�

· � ' / ( �� �' HW�ORNDOH�( OWLOV\ Q�

· � 1 ( / ) 2 �� �) RUHQLQJHQ�IRU�( / �RJ�,7�EHGULIWHQH�

· � 7( / ) 2 �� �7HNQLVNH�( QWUHSUHQ¡ UHUV�/ DQGVIRUHQLQJ��

· � 1 ( . �±�1 RUVN�( OHNWURWHNQLVN�. RP LWH�

· � 1 6 �� � � � �±�1 RUVN�6WDQGDUG��%HVNULYHOVHVWHNVWHU�IRU�E\ JJ��DQOHJJ�RJ�LQVWDOODVMRQHU�

· � 1 6 �� � � � �� �1 RUVN�6WDQGDUG��3URVMHNWGRNXP HQWHU�IRU�E\ JJ�RJ�DQOHJJ�

· � 1 6 �� � � � �� �1 RUVN�6WDQGDUG��%\ JQLQJVGHOVWDEHOO�

· � 1 6 �� � � � �� �1 RUVN�6WDQGDUG��%\ JQLQJVW\ SHWDEHOO�

· � 1 6 �� � � � �� �1 RUVN�6WDQGDUG��( OHNWURQLVN�RYHUI¡ ULQJ�DY�SURVMHNWGDWD�
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,) &�SURVMHNWHW�¡ QVNHU�n�WDNNH�
' HWWH�,) &�SURVMHNWHW�KDGGH�LNNH�Y  UW�PXOLJ�XWHQ�HQ�GHO�YHOYLOOLJKHW�IUD�SURJUDPYDUHOHYHUDQG¡ UHU�IRU�
XWOnQ�DY�OLVHQVHU���
$ 5. �¡ QVNHU�n�WDNNH�1 DYLV: RUNV��6KHIILHOG�IRU�HYDOXHULQJVYHUVMRQ�DY�1 DYLV: RUNV�-HWVWUHDP�PHG�DOOH�
PRGXOHU�RJ�+HLNNL�. XOXVMl UYL��L�6ROLEUL�VRP�KDU�OnQW�RVV�OLVHQV�DY�6ROLEUL�0 RGHO�&KHFNHU��
9 L�¡ QVNHU�n�WDNNH�1 2 ,6�IRU�,) &�PRGXO�WLO�&DOFXV�L�WHVWSHULRGHQ���
�
5 ,9 �¡ QVNHU�n�WDNNH�-DQ�1 ¡ WODQG�L�6: ( &2 �0 ( &�IRU�HYDOXHULQJVYHUVMRQ�DY�1 DYLV: RUNV�-HWVWUHDP�PHG�
&ODVK�' HWHFWLRQ��+HLNNL�. XOXVMl UYL��L�6ROLEUL�VRP�KDU�OnQW�RVV�OLVHQV�DY�6ROLEUL�0 RGHO�&KHFNHU�RJ�2 OD�
‘ GHJnUG�L�2 FWDJD�VRP�KDU�OnQW�RVV�OLVHQV�IRU�2 FWDJD�0 RGHOOHU��
9 LGHUH�¡ QVNHU�5,9 �n�WDNNH�3URJPDQ�RJ�1 HVWRU�IRU�EUD�RSSI¡ OJLQJ�RJ�VDPDUEHLG�L�IRUELQGHOVH�PHG�n�
XWYLNOH�0 DJL&$ ' �YLGHUH��
�
( QGYLGHUH�WDNN�WLO�' ' 6�Y��%M¡ UQ�6WDQJHODQG�VRP�KDU�ELGUDWW�L�SURVMHNWHW�PHG�VXSSRUW�RJ�SURJUDPYDUH�
VDPW�Y  UHW�DNWLY��
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' HOSURVMHNW�� �±�6MHNN�DY�P RGHOOHQV�NRQVLVWHQV�RJ�
P HQJGHXWWUHNN��

6ROLEUL�0 RGHO�&KHFNHU���
) RU�n�VSDUH�LQQ�GHQ�WLGHQ�VRP�YDU�JnWW�PHG�WLO�RPSURVMHNWHULQJ�RJ�UHYLGHUW�IRUSURVMHNW�L�� � � � �� �� � � � �
EOH�SURVMHNWHULQJVWLGHQ�IRU�GHWDOMSURVMHNWHW�NRUWHW�QHG��' HWWH�DNWXDOLVHUWH�¡ QVNHW�RP�n�NXQQH�WUHNNH�
PHQJGHU�PHVW�PXOLJ�GLUHNWH�XW�DY�PRGHOOHQ���
' D�DUNLWHNWHQ�_VRPPHUHQ�� � � � �EHJ\ QWH�n�IRUEHUHGH�DQEXGVEHVNULYHOVH�YDU�GHW�GHUIRU�EHKRY�IRU�HQ�
NYDOLWHWVLNULQJ�DY�PHQJGHQH�VRP�EOH�WUXNNHW�XW�IUD�PRGHOOHQ��$ UNLWHNWHQ�YDOJWH�n�EHQ\ WWH�6ROLEUL�
0 RGHOO�&KHFNHU�WLO�n�NRQWUROOHUH�PRGHOOHQV�NRQVLVWHQV�RJ�WLO�n�JM¡ UH�DOWHUQDWLYH�XWWUHNN�DY�PHQJGHU�IRU�
n�NXQQH�VDPPHQOLJQH�WDOOHQH�IUD�WR�IRUVNMHOOLJH�NLOGHU���
) RU�n�JM¡ UH�GHWWH�EOH�PRGHOOHQ�HNVSRUWHUW�IUD�$ ' 7�WLO�,) &�IRUPDW�IRU�n�NXQQH�LPSRUWHUHV�L�6ROLEUL��,�
6ROLEUL�EOH�NRQVLVWHQVNRQWUROOHQ�XWI¡ UW�VRP�NROOLVMRQVNRQWUROO��VH�« ""���GYV��VH�RP�YHJJHU�On�RYHU�
KYHUDQGH�RJ�YLOOH�JL�GXEOHULQJ�DY�PHQJGHU���' HW�EOH�YLGHUH�JMRUW�HW�XWWUHNN�DY�PHQJGHQH�IUD�6ROLEUL�IRU�
n�KD�XWWUHNN�IUD�WR�NLOGHU��. RQWUROOHQ�JD�VRP�UHVXOWDW�DW�GHW�YDU�OLWH�GXEOHULQJ�RJ�PHQJGHQH�L�XWUHNNHQH�
IUD�$ ' 7�RJ�6ROLEUL�YDULHUWH�PHG�PLQGUH�HQQ�� �� ��' HQQH�IRUVNMHOOHQ�DYGHNNHW�DW�XWVSDULQJHU�EOH�
KnQGWHUW�OLWW�IRUVNMHOOLJ��GHW�VDPPH�JMDOGW�WLOSDVQLQJHU�GHU�YHJJHU�L�QRHQ�WLOIHOOHU�VNLIWHU�K¡ \ GH���
0 HG�XWJDQJVSXQNW�L�GHQQH�NRQWUROOHQ�EOH�GHW�NRQNOXGHUW�PHG�L�KRYHGVDN�n�EHQ\ WWH�PHQJGHQH�IUD�
XWWUHNNHQH�L�DQEXGVEHVNULYHOVHQH����
' HWWH�EOH�YLGHUHI¡ UW�YHG�DYUHJQLQJ�DY�PHQJGHU�GD�NRQWUDNWHQ�IRU�EHKDQGOLQJVE\ JQLQJHQ�VNXOOH�
DYVOXWWHV��3JD��IRUVHULQJHQ�DY�DQEXGVXWVHQGLQJHQ�YDU�LNNH�GHWDOMSURVMHNWHW�NRPPHW�Vn�ODQJW�DW�
GHW�YDU�GHWDOMHUW�KYLONH�YHJJW\ SHU�VRP�VNXOOH�EHQ\ WWHV�KYRU���' HWWH�YDU�LPLGOHUWLG�RSSGDWHUW�
IRUWO¡ SHQGH�L�PRGHOOHQ�IRU�n�SURGXVHUH�WHJQLQJHU��9 HG�DYUHJQLQJHQ�NXQQH�PDQ�GHUIRU�JM¡ UH�HW�
Q\ WW�XWWUHNN�KYRU�GHW�NRP�IUDP�PHQJGHU�IRU�Q\ H�YHJJW\ SHU�GHU�GHWWH�YDU�HQGUHW��7LO�WURVV�IRU�
VWRUH�HQGULQJHU�YLVWH�GHW�VHJ�DW�WRWDOPHQJGHQH�VWHPWH�JRGW�RYHUHQV��RJ�GHWWH�I¡ UWH�WRWDOW�VHWW�WLO�
HQ�YHVHQWOLJ�IRUHQNOLQJ�DY�PHQJGHDYUHJQLQJHQ���
�
. MHOO�,YDU�%DNNP RHQ��$UNLWHNWILUP DHW�&�) ��0 ¡ OOHU�

�
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' HOSURVMHNW�� �

. REOLQJ�P HOORP �URP �L�WHJQLQJ�RJ�URP LQIRUP DVMRQ�L�GDWDEDVHU�
�G5 RIXV��
. REOLQJ�PHOORP�URP�L�WHJQLQJ�RJ�URPLQIRUPDVMRQ�L�GDWDEDVHU��G5RIXV���
,�GHQ�O¡ SHQGH�SURVMHNWHULQJHQ�HU�GHW�NRQWLQXHUOLJ�EHKRY�IRU�n�NXQQH�VDPPHQKROGH�LQIRUPDVMRQ�L�
WHJQLQJHQH�RJ�G5RIXV��' HWWH�KDU�I�HNV��Y  UW�IRUPXOHUW�VRP�¡ QVNHU�RP�n�NXQQH�SHNH�Sn�HW�URP�L�
WHJQLQJHQ�RJ�Vn�In�RSS�VDPPH�URPPHW�L�G5RIXV�HOOHU�RPYHQGW��QnU�PDQ�VLWWHU�PHG�URPPHW�RSSH�L�
G5RIXV��NXQQH�EH�RP�n�In�RSS�HQ�WHJQLQJ�VRP�YLVHU�KYRU�URPPHW�EHILQQHU�VHJ��,�WLOOHJJ�HU�GHW�EHKRY�
IRU�DYYLNVNRQWUROO��RP�WHJQLQJHQH�RJ�G5RIXV�HU�NRQVLVWHQW��' HWWH�YLO�Y  UH�VY  UW�WLGVEHVSDUHQGH�L�
IRUKROG�WLO�GH�PDQXHOOH�NRQWUROOHU�VRP�HOOHUV�Pn�XWI¡ UHV��' HWWH�JMHOGHU�WLOVYDUHQGH�IRU�LQYHQWDU�RJ�XWVW\ U�
RJ�WHNQLVNH�LQVWDOODVMRQHU���

2 UJDQLVHULQJ�±�JMHQQRP I¡ ULQJ��

8 WI¡ UHV�VRP�HW�PHU�RUGLQ  UW�NXQGHVW\ UW�XWYLNOLQJVSURVMHNW�KYRU�GDWDOHYHUDQG¡ UHU�IRU�KHQKROGVYLV�
LQWHJUDVMRQVO¡ VQLQJ��( 30 ��RJ�G5RIXV��1 RV\ NR��XWYLNOHU�VLQH�O¡ VQLQJHU�L�VDPVYDU�PHG�1 \ H�$ KXV
�
VSHVLILNDVMRQHU��$ 5. �GHOWDU�IRU�n�NYDOLWHWVLNUH�VLQ�GDWDPRGHOO�RJ�HNVSRUWHUH�GHQQH�WLO�GHW�VWDQGDUGLVHUWH�
IRUPDWHW��1 HWWYHUNHW�UXQGW�,$ ,�) RUXP�1 RUJH�GHOWDU�L�GHQ�JUDG�GHW�HU�Q¡ GYHQGLJ�RJ�QDWXUOLJ�PHG�
NRPSHWDQVH���

2 P �GURIXV�L�1 \ H�$ +8 6�
) UD�� � � � �KDU�GURIXV�EOLWW�EHQ\ WWHW�L�1 \ H�$ +8 6�SURVMHNWHW�VRP�HW�VHQWUDOW�LQIRUPDVMRQVV\ VWHP�IRU�
E\ JJHSURVMHNWHW��%UXNHQ�DY�V\ VWHPHW�KDU�VLGHQ�LPSOHPHQWHULQJHQ�EOLWW�XWYLGHW�WLO�n�GHNNH�Q\ H�
DQYHQGHOVHVRPUnGHU��,�GDJ�EHQ\ WWHV�V\ VWHPHW�WLO�n�WD�YDUH�Sn�I¡ OJHQGH�LQIRUPDVMRQ�RP�SURVMHNWHW��
�
· � ) XQNVMRQHOOH�RJ�WHNQLVNH�NUDY�WLO�DOOH�URP �RJ�DOW�XWVW\ U�L�GHW�Q\ H�V\ NHKXVHW���
· � . RRUGLQHULQJ�DY�EUXNHUP HGYLUNQLQJ�IUD�$+8 6�YHGU¡ UHQGH�NUDY�URP �RJ�XWVW\ U��
· � ' RNXP HQWDVMRQ�DY�HQGULQJHU�RJ�EHVOXWQLQJHU�L�SURVMHNWHW��
· � 5 HJLVWUHULQJ�DY�YDOJWH�RYHUIODWHEHKDQGOLQJHU�L�DOOH�URP ��
· � ,QQVDP OLQJ�DY�) ' 98 �GRNXP HQWDVMRQ�IRU�DOOH�WHNQLVNH�V\ VWHP HU�RJ�NRP SRQHQWHU�IRU�DOOH�

IDJJUHQHU�RJ�GLVLSOLQHU���
· � 3ODQOHJJLQJ�DY�DQVNDIIHOVH�RJ�P RWWDN�DY�EUXNHUXWVW\ U��
· � 5 DSSRUWHULQJ�RJ�RSSI¡ OJLQJ�DY�P DQJOHU�YHG�IHUGLJEHIDULQJ��
�
,�GURIXV�KDU�NUDY�WLO�URP�RJ�XWVW\ U�IUD�E\ JJKHUUH��EUXNHUH�RJ�UnGJLYHUH�EOLWW�UHJLVWUHUW�DOOHUHGH�IUD�� � � � �
�JMHQQRP�HW�DQQHW�V\ VWHP�VRP�EOH�DYO¡ VW�DY�GURIXV�L�� � � � � ��' HWWH�KDU�GDQQHW�JUXQQODJHW�IRU�DUEHLGHW�WLO�
DUNLWHNWHU�RJ�UnGJLYHUH�L�SURVMHNWHW��( WWHU�KYHUW�VRP�GHW�YHOJHV�O¡ VQLQJHU�RJ�SURVMHNWHW�HQGUHU�VHJ��
RSSGDWHUHV�NUDYHQH�L�GDWDEDVHQ�VOLN�DW�PDQ�WLO�VOXWW�VLWWHU�PHG�HQ�RSSGDWHUW�OLVWH�PHG�NUDY�RJ�O¡ VQLQJHU��
VDPW�HQ�KLVWRULNN�RYHU�HQGULQJHQH�VRP�KDU�VNMHGG���

%HKRY�IRU�NREOLQJ�DY�GDWDEDVH�RJ�WHJQLQJ���
,�GHQ�O¡ SHQGH�SURVMHNWHULQJHQ�YDU�GHW�HW�NRQWLQXHUOLJ�EHKRY�IRU�n�NXQQH�VDPPHQKROGH�LQIRUPDVMRQ�
PHOORP�WHJQLQJHQH�RJ�GURIXV��6OLNH�VDPPHQOLJQLQJHU�NDQ�GUHLH�VHJ�RP��
�
· � . RQWUROO�DY�DW�DOOH�SODQODJWH�IXQNVMRQHOOH�DUHDOHU�HU�P HGWDWW�L�WHJQLQJHQH�RJ�DW�DOOH�DUHDOHU�

VRP �VNDO�XWJn�HU�IMHUQHW��
· � $W�DOW�XWVW\ UHW�VRP �GHW�HU�NUDY�WLO�HU�SODVVHU�L�WHJQLQJHQH��
�
0 HG�RYHU�� � � � �URP�RJ�� � � � � �XWVW\ UVDUWLNOHU�HU�GHWWH�HW�VY  UW�WLGNUHYHQGH�DUEHLG�KYLV�GHW�VNDO�JM¡ UHV�
PDQXHOW���
�
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' HW�YDU�RJVn�HW�¡ QVNH�RP�WHWWHUH�LQWHJUHULQJ�PHOORP�SODQGDWD�L�GDWDEDVHQ�RJ�WHJQLQJ�VOLN�DW�PDQ�I�HNV��
L�P¡ WH�PHG�EUXNHUH�HQNHOW�NDQ�QDYLJHUH�VHJ�PHOORP�NUDY�RJ�IRUHVOnWW�O¡ VQLQJ���

,QWHJUDVMRQ�P HOORP �GURIXV��( 30 �P RGHOVHUYHU�RJ�2 FWDJD�YLHZ HU��
,�O¡ SHW�DY�YnUHQ�� � � � �ODJHW�( 30 �RJ�1 RV\ NR�HQ�LQWHJUDVMRQVO¡ VQLQJ�PHOORP�GURIXV�RJ�( 30 �
PRGHOVHUYHU�GHU�E\ JQLQJVLQIRUPDVMRQVPRGHOOHQ�HU�ODJUHW��/ ¡ VQLQJ�JMRUGH�DW�GX�IUD�GDWDEDVHQ�GLUHNWH�
NDQ�YLVXDOLVHUH�¡ QVNHGH�URP��) LJXU�� � ��0 DQ�NDQ�RJVn�SHNH�Sn�URP�RJ�XWVW\ U�L�� ' �YLHZHUHQ�RJ�In�XW�
UDSSRUW�IUD�GURIXV�PHG�NUDY�WLO�KHQKROGVYLV�URP�RJ�XWVW\ U���
�
�
�

�
) LJXU�� �

$ YYLNVNRQWUROO�
) RU�n�JM¡ UH�DYYLNVNRQWUROO�YDU�GHW�Q¡ GYHQGLJ�n�VLNUH�DW�URP�RJ�XWVW\ U�L�PRGHOOHQ�WLO�&�) �0 ¡ OOHU�EOH�
JMRUW�,) &�NRPSDWLEOH�RJ�LGHQWLILVHUEDUH��' URIXV�RJ�&$ ' �PRGHOOHQ�Pn�EHQ\ WWH�IHOOHV�LGHQWLILNDWRU�IRU�
URP�RJ�XWVW\ U��VDPW�DW�PDQ�Pn�KD�HQ�IHOOHV�IRUVWnHOVH�DY�KYRU�GHWWH�VNDO�SODVVHUHV�L�PRGHOOHQ��' HWWH�HU�
VS¡ UVPnO�VRP�HQ�IUHPWLGLJ�,' 0 � �IRU�SURJUDPPHULQJ�YLO�GHILQHUH��,�GHWWH�SURVMHNWHW�EOH�GHW�O¡ VW�YHG�DW�
""�6LGHQ�GURIXV�LQQHKROGHU�P\ H�XWVW\ U�VRP�LNNH�WHJQHV��YDU�GHW�RJVn�Q¡ GYHQGLJ�n�Jn�JMHQQRP�DOOH�
DUWLNNHOW\ SHU�IRU�n�PHUNH�GH�VRP�VNDO�L�PRGHOOHQ�RJ�GHUPHG�Y  UH�PHG�L�HQ�DYYLNVNRQWUROO���
�
1 RV\ NR�ODJHW�GHUHWWHU�EnGH�HQ�HNVSRUW�IXQNVMRQ�VRP�NXQQH�HNVSRUWHUH�URP�RJ�XWVW\ U�WLO�,) &�IRU�YLGHUH�
LQQOHVQLQJ�L�PRGHOVHUYHU��RJ�HQ�LPSRUW�IXQNVMRQ�GLUHNWH�IUD�PRGHOVHUYHU��' HW�EOH�WLO�VOXWW�ODJHW�
DYYLNVUDSSRUW�L�IRUP�DY�GLUHNWH�YLVXDOLVHULQJ�L�GURIXV�IRU�KYRUYLGW�URP�HNVLVWHUWH�L�PRGHOOHQ�HOOHU�LNNH�
�) LJXU�� � ���

�������������������������������������������������
� �,QIRUPDWLRQ�' HOLYHU\ �0 DQXDO��1 RV\ NR�$ 6�OHGHU�HW�LQWHUQDVMRQDOW�DUEHLG�PHG�HQ�,' 0 �IRU�SURJUDPPHULQJ�GHU�
PnOHW�HU�n�GHILQHUH�DUEHLGVSURVHVVHQ�RJ�NUDY�WLO�GDWDXWYHNVOLQJ��( [ FKDQJH�5HTXLUHPHQWV��IRU�,) &�NRPSDWLEHO�
SURJUDPYDUH�IRU�E\ JJSURJUDPPHULQJ�RJ�DQQHQ�SURJUDPYDUH�VRP�¡ QVNHU�n�NRPPXQLVHUH�PHG�VOLN�SURJUDPYDUH���
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�

�
) LJXU�� �
�
3n�VDPPH�PDWH�EOH�GHW�ODJHW�DYYLNVNRQWUROO�IRU�XWVW\ U�RJ�GLUHNWH�YLVXDOLVHULQJ�DY�IRUVNMHOO�PHOORP�SODQ�
RJ�PRGHOO�L�GURIXV��) LJXU�� � ��' HWWH�EOH�EHQ\ WWHW�IRU�n�VLNUH�DW�PHQJGHU�VRP�VNXOOH�DQVNDIIHV�YLD�GURIXV�
YDU�ULNWLJH���
�

�
) LJXU�� �
�
7LOVYDUHQGH�UDSSRUWHULQJIXQNVMRQHU�IRU�DYYLNNRQWUROO�EOH�RJVn�ODJHW�L�( 30 ¶V�PRGHOVHUYHU���

%UXNHUHUIDULQJ" �
&�) ��0 ¡ OOHUV�REMHNWPRGHOO�HU�SUHJHW�DY�DW�GHQ�KDU�Y  UW�JMHQQRP�PDQJH�RSSGDWHULQJHU�DY�
SURJUDPYDUHQ�RJ�DW�$ XWRGHVN�$ ' 7�LNNH�KDU�KDWW�JRGH�IXQNVMRQHU�IRU�JOREDOH�RSSGDWHULQJHU�DY�
REMHNWHQH��' HW�KDU�I¡ UW�WLO�DW�URP��RJ�XWVW\ UVREMHNWHQH�L�GHQ�IDVHQ�KYRU�GHW�KDGGH�Y  UW�PHVW�DNWXHOW�n�
NM¡ UH�VOLNH�WHVWHU��LNNH�KDGGH�GHQ�¡ QVNHGH�RJ�Q¡ GYHQGLJH�U\ GGLJKHWHQ�VRP�PXOLJJMRUGH�DXWRPDWLVNH�
WHVWHU��' H�DXWRPDWLVNH�DYYLNVNRQWUROOHQH�EOH�GHUIRU�LNNH�WDWW�L�EUXN�XWRYHU�WHVWQLYnHW��' HW�EOH�YXUGHUW�
VOLN�DW�RSSU\ GGLQJHQ�L�REMHNWHQH�YLOOH�NUHYH�PHU�DUEHLG�HQQ�GHW�VRP�VWR�LJMHQ�DY�PDQXHOOH�WHVWHU���
�
' HW�HU�LPLGOHUWLG�nSHQEDUW�DW�GHWWH�KDU�HW�VWRUW�SRWHQVLDOH�RJ�L�Q\ H�SURVMHNWHU�KYRU�GHW�NDQ�OHJJHV�WLO�UHWWH�
IRU�GHWWH�IUD�VWDUWHQ�RJ�PHG�Q\ H�YHUVMRQHU�DY�SURJUDPYDUHQ�KYRU�GHW�HU�HQNHOW�n�RSSGDWHUH�REMHNWHQH�YLO�
GHWWH�EOL�WDWW�L�RUGLQ  U�EUXN���

( UIDULQJHU�

9LVHU�DW�GHW�ILQQHV�WHJQLQJVLQIRUP DVMRQ�IRU�GHQQH�DUWLNNHOHQ�

9LVHU�DW�XWVW\ UHW�HU�WHJQHW�LNNH�WHJQHW�

9LVHU�RP �URP P HW�HU�WHJQHW�
HOOHU�LNNH�

,QIRUP DVMRQ�IUD�WHJQLQJ�

' LIIHUDQVHU�P HOORP �
SODQ�RJ�SURVMHNWHULQJ�
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,�WLOOHJJ�WLO�n�JMHQQRPI¡ UH�GH�NRQNUHWH�PnOVHWQLQJHQH�PHG�SURVMHNWHW��VDPPHQNREOLQJ�PHOORP�PRGHOO�
RJ�GURIXV�RJ�DYYLNVNRQWUROO��JD�SURVMHNWHW�YHUGLIXOO�HUIDULQJ�PHG�EUXN�DY�,) &�L�HQ�
SURJUDPPHULQJVIDVH��3URVMHNWHW�YLVWH�DW�L�E\ JJHSURVMHNWHU�VRP�1 \ H�$ +8 6�YLO�GHW�Y  UH�VY  UW�YHUGLIXOOW�
n�NXQQH�EHQ\ WWH�,) &�IRU�NRPPXQLNDVMRQ�PHOORP�NUDY�IUD�E\ JJKHUUH�EUXNHU�RJ�SURVMHNWHULQJHQ���
�
( Q�NRPSOHWW�%,0 �HU�ODQJW�PHU�HQQ�NXQ�GHW�YLVXHOOH�RJ�GHWWH�VWLOOHU�NUDY�WLO�KYRUGDQ�LQIRUPDVMRQ�
VWUXNWXUHUHV�RJ�ODJUHV�L�PRGHOOHQ��0 DQ�O¡ VHU�LNNH�GHWWH�YHG�n�EHQ\ WWH�,) &�DOHQH��,QIRUPDVMRQVPHQJGHQ�
L�VOLNH�VWRUH�SURVMHNWHU�JM¡ U�RJVn�DW�PDQ�LNNH�NDQ�KROGH�RYHUVLNW�NXQ�JMHQQRP�&$ ' �' $ . �
SURJUDPYDUH��PHQ�PDQ�HU�DYKHQJLJ�DY�HQ�VHSDUDW�´NUDYPRGHOÓ�IRU�n�NRRUGLQHUH�EUXNHUPHGYLUNQLQJ�
RJ�KROGHU�RYHUVLNW�RYHU�EHVOXWQLQJHU�L�SURVMHNWHW��,) &�VWDQGDUGHQ�HU�IRUHO¡ SLJ�LNNH�JRG�QRN�WLO�n�IDQJH�
GHQQH�W\ SH�RSSO\ VQLQJHU��9 HUNW¡ \ �VRP�GURIXV�HU�PHG�Sn�n�JM¡ UH�GHWWH�RJ�GHUPHG�VLNUH�JRGH�%,0 ¶HU��
�
6LGHQ�JMHQQRPI¡ ULQJHQ�DW�GHWWH�GHOSURVMHNWHW�KDU�,) &�VW¡ WWH�EOLWW�HW�NMHUQHVDWVQLQJVRPUnGH�IRU�GURIXV�
RJ�GHW�KDU�EOLWW�MREEHW�P\ H�PHG�n�JM¡ UH�DYYLNVUDSSRUWHULQJ�RJ�YLVXDOLVHULQJ�YHG�KMHOS�DY�( ' 0 �
PRGHOVHUYHU�RJ�2 FWDJD�� ' �YLHZHU�HQNOHUH�RJ�EHGUH���
�
+nNRQ�&ODXVHQ��1 RV\ NR�RJ�NMHOO�,YDU�%DNNP RHQ��$UNLWHNWILUP DHW�&�) ��0 ¡ OOHU�
�
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' HOSURVMHNW�� �

2 YHUI¡ ULQJ�DY�LQIRUP DVMRQ�IRU�DUHDOIRUYDOWQLQJ�WLO�) ' 98 �V\ VWHP HU��
9 HG�LGULIWVHWWLQJ�DY�V\ NHKXVHW�HU�GHW�EHKRY�IRU�n�RYHUI¡ UH�LQIRUPDVMRQ�WLO�) ' 9 8 �V\ VWHPHU�IUD�
SURVMHNWPDWHULDOHW��EnGH�IUD�WHJQLQJHU�RJ�GDWDEDVHU��( Q�YLGHUHXWYLNOLQJ�DY�NREOLQJ�PHOORP�URP�L�
WHJQLQJ�RJ�URPLQIRUPDVMRQ�L�GDWDEDVHU��YLOOH�Y  UH�n�RYHUI¡ UH�GHQQH�LQIRUPDVMRQHQ�GLUHNWH�WLO�HW�HOOHU�
IOHUH�) ' 9 8 �V\ VWHP�Sn�,) &�IRUPDW��' HWWH�EXUGH�IRUHQNOH�RSSVWDUWLQJ�DY�GULIWVRUJDQLVDVMRQHQ�Sn�GHW�Q\ H�
V\ NHKXVHW��' HWWH�SURVMHNWHW�YLO�EnGH�HYDOXHUH�GHW�VRP�ILQQHV�DY�VOLNH�O¡ VQLQJHU�LQWHUQDVMRQDOW�RJ�
IRUV¡ NH�n�In�PHG�QRUVNH�SURJUDPYDUHOHYHUDQG¡ UHU�WLO�n�XWYLNOH�VLQH�SURJUDPPHU�WLO�n�LPSRUWHUH�GDWD�Sn�
,) &�IRUPDW���

' DWDIDQJVW�
,QIRUPDVMRQHQH�WLO�) ' 9 �GRNXPHQWDVMRQHQ�VNDO�I¡ OJH�SURGXNWHW�Sn�GHWV�YHL�LQQ�L�E\ JJHW���
9 L�WHQNHU�GHW�VRP�HQ�YLGHUHI¡ ULQJ�DY�H�KDQGHO��6H�SURVHVVVNLVVHQ�IRU�H�KDQGHO�XQGHU�DYVQLWWHW�IRU�H�
KDQGHO�XQGHU�NDSLWOHW�$ 5. ��,QIRUPDVMRQVIO\ HWHQ�WHQNHV�VOLN��
�
�
�

�

) LJXU�� �� � ,QIRUP DVMRQVIO\ W�YHG�EHULNHOVH�DY�%,0 �P HG�SURGXNWVSHVLILNN�LQIRUP DVMRQ�LIP ��
HOHNWURQLVN�LQQNM¡ S��

( ' ,¶HQ�HU�GHQ�HOHNWURQLVNH�PHOGLQJ�RP�HQ�YDUHIRUHVS¡ UVHO��EHVWLOOLQJ��1 nU�SURGXNWHW�HU�NM¡ SW�EHULNHV�
GHQ�JHQHULVNH�SURGXNWLQIRUPDVMRQ�PHG�LQIRUPDVMRQ�RP�GHW�NRQNUHWH�SURGXNW��' HQQH�LQIRUPDVMRQ�
RPIDWWHU�) ' 9 �LQIRUPDVMRQ��HOOHU�OLQN�WLO�) ' 9 ���' HQQH�LQIRUPDVMRQ�JnU�YLD�HQ�Q\ �( ' ,�WLOEDNH�WLO�
KDQGHOVSRUWDOHQ�VRP�EHULNHU�%,0 ¶HQ��1 n�KDU�%,0 ¶HQ�InWW�SURGXNWVSHVLILNN�LQIRUPDVMRQ�RP�GHW�
LQQNM¡ SWH�SURGXNWHW�VRP�RPIDWWHU�) ' 9 ��HOOHU�OLQN�WLO�) ' 9 ���8 DQVHWW�KYLV�%,0 ¶HQ�EHULNHV�PHG�UHHOO�
) ' 9 �HOOHU�OLQN�WLO�) ' 9 �LQIRUPDVMRQHQ�WHQNHU�YL�DW�VHOYH�) ' 9 �GRNXPHQWDVMRQHQ�YLO�I¡ OJH�SURGXNWHW�
VDPPHQ�PHG�( ' ,¶HQ�WLEDNH�WLO�KDQGHOVSRUWDOHQ���
' HW�IRUUHWQLQJVPHVVLJH�SRWHQVLDOH�HU�DW�) ' 9 �GRNXPHQWDVMRQHQ�JHQHUHUHV�DXWRPDWLVN�L�O¡ SHW�DY�
E\ JJHWLGHQ�LVWHGHW�IRU�DW�GHW�EOLU�HQ�HJHQ�UHVVXUVNUHYHQGH�DNWLYLWHW�HWWHU�E\ JJLQJ���

9LVXDOLVHULQJ�
9 LVXDOLVHULQJ�DY�JHRPHWUL�RJ�HJHQVNDSHU�IRU�YHGOLNHKROGHU�RJ�OHYHUDQG¡ UHU��9 LVXDOLVHULQJ�DY�JHRPHWUL�
KDQGOHU�RP�n�YLVH�REMHNWHQHV�JHRJUDILVNH�SODVVHULQJ�L�E\ JJHW��9 LVXDOLVHULQJ�DY�HJHQVNDSHU�KDQGOHU�RP�
n�In�LQIRUPDVMRQHU�IUD�) ' 9 �GRNXPHQWDVMRQ�IUHP�RP�HJHQVNDSHU�VRP�LNNH�IUHPJnU�DY�GHW�YLUNHOLJH�
REMHNWHW�VHOY���
' HW�IRUUHWQLQJVPHVVLJH�SRWHQVLDO�HU�DW�LQIRUPDVMRQ�EOLU�P\ H�HQNOHUH�WLOJMHQJHOLJ�IRU�GH�VRP�VNDO�GULIWH��
' HW�HU�VWRUW�SRWHQVLDO�IRU�UHGXNVMRQ�DY�IHLO�DQWDNHOVHU�RJ�IRU�n�RYHUI¡ UH�SURVMHNWHUW�LQIRUPDVMRQ�RP�
E\ JJHW��' HUPHG�NUHYHU�V\ VWHPHW�LNNH�HNVSHUWNMHQQHVNDS�WLO�E\ JJHW��' ULIWLQJ�YLO�L�K¡ \ HUH�JUDG�NXQQH�
RXW�VRXUFHV��KYRU�GHW�NDQ�Y  UH�KHQVLNWVPHVVLJ���
�
6WHHQ�6XQHVHQ��$UNLWHNWILUP DHW�&�) ��0 ¡ OOHU�

%,0 � ( ' ,�� �
* HQHULVN�
SURGXNW�

( ' ,�� �
6SHVLILNW�
SURGXNW�

( ' ,�� �
6SHVLILNW�SURGXNW�
LQNO��) ' 9 �

%HULNHOVH�
DY�%,0 �
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' HOSURVMHNW�� �

,QQOHGQLQJ�

) URQWE\ JQLQJHQ�VRP �WHVWFDVH��

) URQWE\ JQLQJHQ�HU�HW�DY�E\ JQLQJVDYVQLWWHQH�Sn�V\ NHKXVHW�1 \ H�$ KXV��%\ JQLQJHQV�IXQNVMRQ�HU�
UHVHSVMRQ��VWRUW�DXGLWRULXP�RJ�NDQWLQH�PHG�NM¡ NNHQ��) URQWE\ JQLQJHQ�HU�HW�OLWH�E\ JJ�Sn�FD��� �� � � �P � ��
PHQ�GHQ�KDU�UHODWLYW�NRPSOLVHUW�JHRPHWUL�VRP�YXUGHUWHV�n�YLOOH�JM¡ UH�GHW�LQWHUHVVDQW�n�WHVWH�PRGHOOHULQJ�
RJ�SURJUDPPHU�IRU�EHUHJQLQJ�DY�IRU�HNVHPSHO�VWDWLNN��HOHNWUR��NDON\ OH��HQHUJLEHUHJQLQJ��' HW�
EHVOXWWHGHV�GHUIRU�n�EUXNH�IURQWE\ JQLQJHQ�VRP�WHVWFDVH�L�HQ�PHU�RPIDWWHQGH�XWSU¡ YLQJ���

) RUP nO�
) RUPnHW�HU�n�In�HUIDULQJ�PHG�DW�DUEHLGH�PHG�PRGHOO�VHUYHU�RJ�,) &�NRPSDWLEHO�SURJUDPYDUH��
3URVMHNWHWV�GHODNWLYLWHWHU�HU�YDOJW�IRU�n�VLPXOHUH�EUXN�DY�%,0 �L�YHUGLNMHGHQ�IUD�XWYLNOLQJ�L�GHVLJQIDVHQ�
RYHU�LQQNM¡ S�RJ�E\ JJLQJ�WLO�JHQHUHULQJ�DY�) ' 9 �GRNXPHQWDVMRQ��
3HUVSHNWLYHQH�YHG�DW�MREEH�PHG�V¡ PO¡ V�GDWDIO\ W�IUD�IHOOHV�%,0 �HU�PDQJH�RJ�LQWHUHVVDQWH��6HQWUDOW�L�,) &�
WDQNHJDQJHQ�HU�DW�HQ�%,0 �XWYLNOHW�DY�DOOH�GH�SURVMHNWHUHQGH�GLVLSOLQHU�VNDO�VLNUH�JMHQEUXN�DY�
LQIRUPDVMRQHU�RJ�PLQLPHUH�PDQJOHQGH�RJ�IHLO�NRRUGLQHULQJ�PHOORP�GLVLSOLQHQH�RJ�DNW¡ UHQH��
' HWWH�,) &�SURVMHNW�VNDO�IRUV¡ NH�n�WD�L�EUXN�HNVLVWHUHQGH�,) &�NRPEDWLEHO�SURJUDPYDUH�IRU�n�WHVWH�XW�
DXWRPDWLVHULQJ�DY�XOLNH�IXQNVMRQHU�L�YHUGLNMHGHQ���
' HW�HU�YLNWLJ�DW�GHW�WHQNHV�ULNWLJ�LIW��,) &��3URVMHNWHW�WLOVWUHEHU�LNNH�IXQNVMRQDOLWHW�IRU�HQKYHU�SULV��
3URVMHNWHW�VNDO�W\ GHOLJJM¡ UH�XWIRUGULQJHU�L�V¡ PO¡ V�GDWDIO\ W�L�YHUGLNMHGHQ��' HUIRU�Pn�SURVMHNWVSHVLILNNH�
O¡ VQLQJHU�PHVW�PXOLJ�XQQJnV��

3DUDOOHOO�SURVHVV�LIW��E\ JJHSURVMHNWHW�

,�1 \ H�$ KXV�EHQ\ WWHW�3URVMHNWHULQJVJUXSSHQ�$ XWRFDG�HOOHU�GZJ�NRPSDWLEHO�SURJUDPYDUH��' HUPHG�HU�
RYHUI¡ ULQJVSUREOHPHQH�IRU�GHQ�JUDILVNH�GHOHQ�DY�WHJQLQJHQH�L�KRYHGVDN�XQQJnWW���

2 YHUI¡ ULQJ�DY�PHU�RPIDWWHQGH�LQWHOOLJHQV�L�WHJQLQJHQH�NQ\ WWHW�WLO�REMHNWHU��EOLU�LPLGOHUWLG�
YDQVNHOLJJMRUW�DY�DW�GH�PHU�IDJVSHVLILNNH�DSSOLNDVMRQHQH�RJ�RYHUE\ JQLQJHQH�WLO�$ XWRFDG�LNNH�
NRPPXQLVHUHU�OLNH�JRGW�PHOORP�KYHUDQGUH��' HUIRU�KDU�,) &�SURVMHNWHW�RJ�SURVMHNWRUJDQLVDVMRQHQ�
JHQHUHOW�V¡ NW�n�GUD�Q\ WWH�DY�,) &�VRP�IHOOHV�RYHUI¡ ULQJVVWDQGDUG�GHU�KYRU�IDJDSSOLNDVMRQHQH�KDU�NXQQH�
VNULYH�WLO�RJ�OHVH�IUD�VWDQGDUGHQ���
%\ JJHSURVMHNWHW�YDU�NRPPHW�IRU�ODQJW�WLO�DW�GHW�YDU�KHQVLNWVPHVVLJ�n�IRUXWVHWWH�DW�,) &�VNXOOH�Y  UH�GHQ�HQHVWH�
RYHUI¡ ULQJVVWDQGDUG��,) &�YDU�RJVn�IRU�Q\ �RJ�XNMHQW�YHG�,) &�SURVMHNWHWV�RSSVWDUW�WLO�DW�GHWWH�NXQQH�Y  UH�
KHQVLNWVPHVVLJ�L�HW�Vn�VWRUW�SURVMHNW��' HW�HU�LPLGOHUWLG�HQNHOWH�RPUnGHU�KYRU�GHW�KDU�Y  UW�HQ�nSHQEDU�GLUHNWH�
Q\ WWHHIIHNW�YHG�EUXN�DY�VWDQGDUGHQ���

' HOWDNHUQH�

) UD�,) &�SURVMHNWHWV�VWDUW�YLOOH�PDQ�KD�KHOH�YHUGLNMHGHQ�UHSUHVHQWHUW�L�XWSU¡ YLQJHQ��$ UNLWHNW��
NRQVXOHQWHU��E\ JJKHUUHQ�RJ�HQWUHSUHQ¡ UHQH�VNDO�KYHU�LV  U�ELGUD�PHG�NRPSHWDQVH�IUD�GHUHV�IDJRPUnGH�
Vn�XWSU¡ YLQJHQ�ILNN�Vn�IDJOLJ�EUHGW�SHUVSHNWLY�VRP�PXOLJ���

,�GHQ�UHHOOH�XWSU¡ YLQJ�KDU�GHW�GRJ�Y  UW�DUNLWHNW�RJ�NRQVXOHQWHU�VRP�KDU�Y  UW�SnGULYHUH�RJ�XWI¡ UW�GHW�
HJHQWOLJH�DUEHLGHW��%\ JJKHUUHQ�RJ�GHOHU�DY�HQWUHSUQ¡ U�KDU�GHOWDWW�VRP�REVHUYDW¡ U��) OHUWDOOHW�DY�
HQWUHSUHQ¡ UHQH�KDU�LNNH�NXQQH�SULRULWHUH�GHWWH�DUEHLGHW�LIW��E\ JJHSURVMHNWHW��' HW�GDJOLJH�PRGHOOHULQJV��
RJ�XWSU¡ YLQJVDUEHLGHW�KDU�GHUIRU�Y  UW�XWI¡ UW�DY�HQ�PLQGUH�JUXSSH��SULP  UW�DUNLWHNW�RJ�UnGJLYHUH�VDPW�
GH�LQYROYHUWH�SURJUDPYDUH��RJ�VHUYLFHOHYHUDQG¡ UHU��' HQ�VW¡ UUH�JUXSSH�KDU�Vn�Y  UW�LQIRUPHUW�RP�
SURVMHNWHWV�XWYLNOLQJ�L�O¡ SHW�DY�ILUH�VHPLQDUHU�L�SURVMHNWHWV�O¡ SVWLG���

( QWUHSUHQ¡ UHQHV�PDQJOHQGH�GHOWDNHOV�L�GHQ�UHHOOH�XWSU¡ YLQJ�KDU�JMRUW�DW�GH�GHODNWLYLWHWHU�VRP�RPIDWWHU�
DQVNDIIHOVH�RJ�E\ JJLQJ�KDU�PnWWHW�OHJJH�IRUXWVHWWQLQJHU�WLO�JUXQQ�VRP�LNNH�Q¡ GYHQGLJYLV�UHIOHNWHUHU�
YLUNHOLJKHWHQ��) RU�HNVHPSHO�EHQ\ WWHU�� ' �E\ JJHVLPXOHULQJ�ILNWLYH�SODQHU�IRU�XWE\ JJLQJ�RJ�GHQ�GLJLWDOH�
UHSUHVHQWDVMRQ�DY�E\ JJHSURVHVVHQH�HU�LNNH�YHULILVHUW�PHG�HQWUHSUHQ¡ U��$ Y�VDPPH�JUXQQ�KDU�GHW�LIP��
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DYSU¡ YQLQJ�DY�� ' � �RJ�NDON\ OH�YHUNW¡ \ �Y  UW�IRNXVHUW�Sn�XWYLNOLQJ�DY�PHWRGH�RJ�LNNH�Q¡ GYHQGLJYLV�
IXOOVNDODWHVW���
�
6WHHQ�6XQHVHQ��$UNLWHNWILUP DHW�&�) ��0 ¡ OOHU�

�

3URVMHNWHWV�RUJDQLVDVMRQ�

%\ JJKHUUH�
1 \ H�$ KXV�

$ UNLWHNW�
$ UNLWHNWILUPDHW�&�) ��0 ¡ OOHU���$ 5. �

. RQVXOHQWHU�
0 XOWLFRQVXOW���5 ,%�
6ZHFR�* U¡ QHU���5 ,9 �
&RZL�+MHOOQHV�&RZL���5 ,( �

( QWUHSUHQ¡ UHU�
+HLPGDO�( QWUHSUHQ¡ U�±�+RYHGHQWUHSUHQ¡ U�
2 UDV�±�5¡ U�
< ,7�±�/ XIW�
6LHPHQV�±�( O�RJ�NDEOLQJ�
* XQQDU�. DUOVHQ�±�$ XWRPDWLNN�
7HOHQRU�%XVLQHVV�±�,. 7�

' HOWDJHUH�IUD�EUDQVMHQ��
( %$ �
1 ( / ) 2 �
1 RUJHV�) RUVNQLQJVUnG�
%ROLJSURGXVHQWHQHV�) RUHQLQJ�
1 2 %%�

3URJUDP YDUHOHYHUDQG¡ UHU�
6ROLEUL�±�0 RGHOOVMHNN�
1 DYLV: RUNV�±�0 RGHOOVMHNN�
1 DYLV: RUNV�±�9 LVXDOLVHULQJ��
1 DYLV: RUNV�±�� ' �E\ JJHVLPXOHULQJ�
' ' 6�±�0 RGHOYLHZHU�
' ' 6�( OHNWURSDUWQHU�±�0 RGHOOHULQJ�HOHNWUR�
&DOFXV�±�. DON\ OH�
,' $ �±�( QHUJLEHUHJQLQJ�
) ( 0 � ' HVLJQ�±�6WDWLNNEHUHJQLQJ�
1 RV\ NR�G5R) 8 V�±�5RP��RJ�XWVW\ UVGDWDEDVH�
) HE' RN�±�( OHNWUR�EHUHJQLQJ�
( O' DWD�±�( OHNWUR�NDON\ OH�DQVNDIIHOVH�
( 30 �7HFKQRORJ\ �±�0 RGHOVHUYHU�
0 LFURVWDWLRQ�±�0 RGHOOHULQJ�5,%�
0 DJL&$ ' �±�0 RGHOOHULQJ�5,9 �
0 DJL&$ ' �±�0 RGHOOHULQJ�5,( �
$ XWRGHVN�$ ' 7±�0 RGHOOHULQJ�$ 5. �
5LXVND�±�( QHUJLEHUHJQLQJ�
,QRSVR�±�,) &�LPSRUW�RJ�±HNVSRUW�DSSOLNDVMRQ�WLO�$ XWRGHVN�$ ' 7�
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$ 5 . �

,QQOHGQLQJ�

$ UNLWHNWHQV�UROOH�L�,) &�SURVMHNWHWV�XWSU¡ YLQJ�
,IW��XWSU¡ YLQJ�L�,) &�SURVMHNWHW�VHU�YL�ERUW�IUD��DW�GHW�HU�$ 5. �VRP�KDU�LQLWLHUW�RJ�OHGHW�,) &�SURVMHNWHW��,�
GHW�I¡ OJHQGH�VHU�YL�EDUH�Sn�YnU�UROOH�L�SURVMHNWHULQJV��RJ�RSSI¡ OJLQJVVDPPHQKHQJ���
$ 5. �KDU�WUDGLVMRQHOW�VHWW�HQ�NRRUGLQHUHQGH�UROOH��KYRU�YL�VNDO�VLNUH�KHOKHWHQ�RJ�NYDOLWHWHQ�Sn�GHW�
IHUGLJH�E\ JJHW��' HQQH�UROOH�OHYHU�YL�RSS�WLO�YHG�KMHOS�DY�HQ�UHNNH�XOLNH�SURVHVVHU��,�,) &�SURVMHNWHWV�
GHOSURVMHNW�� �KDU�YL�VHWW�Sn�QRHQ�DY�GLVVH�RJ�KYRUGDQ�LPSOHPHQWHULQJ�DY�,) &�%,0 �YHUNW¡ \ �NDQ�
DXWRPDWLVHUH�RJ�HIIHNWLYLVHUH�QRHQ�DY�GLVVH��3URVHVVHQH�VRP�YL�KDU�IRNXVHUW�Sn�L�,) &�SURVMHNWHW�HU��
· � 0 RGHOOHULQJ�
· � . RRUGLQHULQJ�DY�JHRPHWUL�PHG�¡ YULJH�GLVLSOLQHU���. ROOLVMRQVNRQWUROO�
· � 9 LVXDOLVHULQJ�L�SURVHVV��IRU�EUXNHU�RJ�HQWUHSUHQ¡ U�
· � � ' �E\ JJHVLPXOHULQJ�
· � . DON\ OH��RJ�EHVNULYHOVH��
�

0 RGHOOHULQJ�RJ�SURSHUW\ �VHWV�
$ UNLWHNW�KDU�EUXNW�$ XWRGHVN�VLQ�$ UFKLWHFWXUDO�GHVNWRS��$ ' 7��VRP�PRGHOO�NRQILJXUDWRU�VLGHQ�
SURVMHNWHULQJVRSSVWDUW��' HW�HU�VNLIWHW�YHUVMRQ�LKW��SURJUDPYDUHQV�XWYLNOLQJ��2 SSJUDGHULQJ�DY�YHUVMRQ�
KDU�PHGI¡ UW�PHJHW�HNVWUD�DUEHLG�L�IRUP�DY�RSSGDWHULQJ�RJ�XWVNLIWLQJ�DY�REMHNWHU�VDPW�UHPRGHOOHULQJ�DY�
KHOH�GHOPRGHOOHU��GHOILOHU���' HUIRU�EOLU�YHUVMRQ�RSSGDWHULQJ�LQQHQ�HW�SURVMHNW�YXUGHUW�LIW��IRUYHQWHW�
Q\ WWHYHUGL��' HQQH�YXUGHULQJ�PHGI¡ UWH�HW�VWRSS�IRU�RSSJUDGHULQJ�YHG�$ ' 7�VLQ�YHUVMRQ�� � � � �VRP�EOH�
LPSOHPHQWHUW�L�SURVMHNWHW�L�nU�� � � � ��6LGHQ�$ XWRGHVN�$ UFKLWHFWXUDO�� � � � �EOH�WLOJMHQJHOLJ�PHG�,) &� [ � �
HNVSRUW�LPSRUW�KDU�$ 5. �EUXNW�GHWWH�SURJUDPPHW�SDUDOOHOW�PHG�$ ' 7�� � � � ��' HW�DUEHLGHV�GHUIRU�L�
E\ JJHSURVMHNWHW�IRUWVDWW�Sn�$ ' 7�� � � � �RJ�L�,) &�SURVMHNWHW�L�$ UFKLWHFWXUDO�� � � � ��
�
�

�

�

�

�

�

�

�

�

�

�

�

: LUHIUDP H�DY�NRP SOHWW�$5 . �P RGHOO�
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0 RGHOOHULQJ�L�$ ' 7�
0 RGHOOHQH�VRP�EHVNULYHU�GHQ�DUNLWHNWIDJOLJH�GHOHQ�DY�E\ JJHULHW�EHVWnU�DY�UHODWLYW�In�XOLNH�
KRYHGNRPSRQHQWHU��9 HJJHU��V¡ \ OHU��G¡ UHU��YLQGXHU��FXUWDLQ�ZDOOV�RJ�GHNNHU��
�

�
3HUVSHNWLY�DY�$5 . V�P RGHOO�SODQ�� � ��
�
' HW�HU�IOHUH�XOLNH�W\ SHU�DY�KYHU�DY�GLVVH�KRYHGNRPSRQHQWHU���
$ Y�SUDNWLVNH�nUVDNHU�EOH�DOOH�HWDVMHU�GHOW�Sn�WR�ILOHU��SODQ�RJ�NRQVWUXNVMRQ��3ODQ�LQQHKROGHU�
URPREMHNWHU��LQQHUYHJJHU�RJ�GH�REMHNWHU�VRP�VLWWHU�L�YHJJHQH��G¡ UHU��YLQGXHU�RJ�XWVSDULQJHU��VDPW�
XWVW\ U��. RQVWUXNVMRQ�LQQHKROGHU�\ WWHUYHJJHU��NOLPDYHJJHQH��RJ�E  UHQGH�NRQVWUXNVMRQHU��* UXQQHQ�WLO�
GHQQH�GHOLQJ�HU�ORJLVWLVNH�LIW��WLOJMHQJHOLJKHW�WLO�ILOHU��. OHGQLQJHU�Sn�\ WWHUYHJJHU�RJ�FXUWDLQ�ZDOOV�VRP�
VWUHNNHU�VHJ�RYHU�IOHUH�HWDVMH�HU�VDPOHW�Sn�HQ�HJHQ�ILO�VRP�RPIDWWHU�DOOH�HWDVMHU���
�

�
3HUVSHNWLY�DY�$5 . V�P RGHOO�NOHGQLQJVILO�RYHU�DOOH�HWDVMHU�
�
' HW�KDU�L�WLOOHJJ�Y  UW�Q¡ GYHQGLJ�n�ODJH�HJQH�ILOHU�PHG�GHNNHU��WDN��VSHVLHOOH�KLPOLQJVNRPSRQHQWHU�IRU�n�
NXQQH�In�HQ�IXOO�GLJLWDO�UHSUHVHQWDVMRQ�DY�E\ JJHW�RJ�VDPWLGLJ�NXQQH�MREEH�PHG�WUDGLVMRQHOO�
WHJQLQJVJHQHUHULQJ�IUD�PRGHOO���
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2 EMHNWHU�L�$ ' 7�
5HGLJHULQJ�DY�REMHNWHQH�HU�ULPHOLJ�HQNHO�n�ODJH�Q\ H�REMHNWHU�IRUXWVHWWHU�OLWW�PHU�NXQQVNDS�IRU�HNVHPSHO�
n�PRGHOOHUH�VLQ�HJQH�G¡ UW\ SHU�PHG�VSHVLHOO�JHRPHWUL�NUHYHU�OLWW�WUHQLQJ�RJ�WLG��0 HQ�EUXNHUWHUVNOHQ�HU�
IRUKROGVYLV�ODY��2 EMHNWHQH�IXQJHUHU�SDUDPHWULVN�LQQHQ�NRPSRQHQWHQ��6HWWHV�HQ�G¡ U�L�HQ�YHJJ�ODJHV�GHW�
DXWRPDWLVN�HQ�XWVSDULQJ�IRU�G¡ UHQ��5HJOHQ�IRU�GHQQH�XWVSDULQJ�VNDO�PDQ�VHOY�GHILQHUH�IRU�n�Y  UH�VLNNHU�
Sn�DW�PDQ�InU�ULNWLJ�WROHUDQVH�L�XWVSDULQJ��5HJQHUHJOHU�IRU�G¡ UHU�DYYLNHU�RJVn�IUD�ODQG�WLO�ODQG��6n�
VWDQGDUG�RSSVHWWHW�IUD�$ ' 7�NDQ�LNNH�EUXNHV�XNULWLVN���
�

�
( QNHO�SDUDP HWUL�LQQHQIRU�REMHNWHU��) RU�HNVHP SHO�VHWWHU�G¡ UHU�VHJ�L�YHJJHU�RJ�JHQHUHUHU�HJQH�
XWVSDULQJHU�LKW��GHILQHUW�UHJHOVHWW��
�
$ UNLWHNWPRGHOOHQ�EHVWnU�DY�UXQGW�� � � �E\ JQLQJVREMHNWHU��' HW�HU�HQ�UHODWLYW�OLWHQ�PRGHOO��0 HQ�E\ JJHWV�
NRPSOHNVH�JHRPHWUL�JM¡ U�DW�GHW�HU�PDQJH�VSHVLDOWLOSDVVHGH�DYVOXWQLQJHU�RJ�KM¡ UQHU���
( Q�VWRU�IRUGHO�YHG�EUXN�DY�REMHNWPRGHOOHULQJ�HU�DW�$ 5. �NDQ�JHQHUHUH�DXWRPDWLVNH�RSSULVV�DY�URP�WLO�
URPVNMHPD�GLUHNWH�IUD�PRGHOOHQ��' HWWH�KDU�VSDUW�WLG�RJ�KDU�Y  UHW�NYDOLWHWVLNUHQGH���
( QGULQJ�DY�PRGHOOHQV�REMHNWHU�HU�VRP�VDJW�UHODWLY�HQNHOW�RJ�YHGOLNHKROG�DY�PRGHOOHQV�YHJJHU��G¡ UHU�RJ�
YLQGXHU�IXQJHUHU�EUD��0 HQ�HQGULQJ�DY�REMHNWHU�VRP�VW¡ WHU�PRW�IOHUH�DQGUH�REMHNWHU�NDQ�Y  UH�
WLGVNUHYHQGH��6n�JHQHUHULQJ�DY�IDVDGHU�RJ�LV  U�KRYHGVQLWW�IUD�PRGHOOHQ�KDU�Y  UW�Vn�WLGVNUHYHQGH�DW�
RSSI¡ OJLQJ�DY�VQLWW�KDU�Y  UW�HQ�IODVNHKDOV���
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3URSHUVW\ �VHWV�
$ OOH�NRPSRQHQWHU�KDU�InWW�NQ\ WWHW�HJHQVNDSHU�WLO�VHJ��$ 5. �KDU�XYLNOHW�HJQH�,) &�SURSHUW\ �VHWV�VRP�
VLNUHU�DW�PRGHOOHQV�HJHQVNDSHU�EOLU�IXOOW�WLOJMHQJHOLJ�IRU�DQGUH�,) &�DSSOLNDVMRQHU��( JHQVNDSHQH�NQ\ WWHV�
WLO�REMHNWHQH�Sn�VW\ OH�QLYn��' HW�YLO�VL�DW�HJHQVNDSHQH�LNNH�NQ\ WWHV�WLO�KYHU�HQNHOW�REMHNW�PHG�NDQ�
NQ\ WWHV�WLO�RJ�UHGLJHUHV�IRU�DOOH�REMHNWHU�DY�VDPPH�W\ SH��( JHQVNDSHU�NDQ�RJVn�OHJJHV�WLO�RJ�UHGLJHUHV�Sn�
REMHNW�QLYn�KYLV�GHW�HU�HQNHOWH�REMHNWHU�VRP�DYYLNHU�IUD�GHQ�JHQHUHOOH�W\ SHV���
�
��
�
�
�
�
�
�
�
�
�
�
�
�
�
��
2 EMHNW�P HG�SURSHUW\ �VHWV��9HQVWUH��W\ SHEHWHJQHOVH��JHRP HWUL�RJ�SODVVHULQJ��+ ¡ \ UH��,) &�SURSHWLHV��

( NVSRUW�RJ�LP SRUW�

,) &�� [ � �
$ ' 7�� � � � �KDGGH�LNNH�LQWHJUHUW�HQ�HJHQ�DSSOLNDVMRQ�WLO�HNVSRUW�RJ�LPSRUW�DY�,) &�ILOHU��' HQQH�
DSSOLNDVMRQ�EOH�LQQNM¡ SW�IUD�HQ�W\ VN�OHYHUDQG¡ U�,QRSVR���
9 HG�HNVSRUW�PHG�EUXN�DY�,QRSVR�VNDO�PRGHOOHQ�I¡ UVW�LQLWLHUHV��+HU�InU�DOOH�REMHNWHU�HQ�* 8 ,' ��* OREDO�
8 QLTXH�,' � ��' HUHWWHU�NDQ�PRGHOOHQ�HNVSRUWHUHV��,) &�PRGHOOHU�HU�UHODWLYW�P\ H�VW¡ UUH��ILO�VW¡ UUHOVH��HQQ�
IRU�HNVHPSHO�GZJ�ILOHU��0 HQ�GH�HU�RJVn�NRPSULPHUEDUH�PHG�IRU�HNVHPSHO�] LS��( QNHOWH�NRPSRQHQWHU�
JHQHUHUHU�VW¡ UUH�ILOHU�HQQ�DQGUH��,�$ ' 7�HU�GHW�GHNNHU�RJ�0 9 %¶HU�VRP�JM¡ U�ILOHQH�VWRUH���
,PSRUW�DY�,) &�ILOHU�HU�HQ�YLNWLJ�GHO�DY�SURVMHNWHULQJVDUEHLGHW��0 DQ�KDU�EUXN�IRU�n�HQGUH�Sn�ILOHQH�VLQH�
RJ�PDQ�Pn�JM¡ UH�GHW�VDPWLGLJ�VRP�PDQ�VHU�GHP�L�VDPPHKHQJ�PHG�GH�DQGUH�GLVLSOLQHQHV�ILOHU��,PSRUW�
IXQJHUHU�L�SULQVLSSHW�EUD��' HW�HU�GRJ�LNNH�PRGHOOHQH�IUD�DOOH�DSSOLNDVMRQHU�VRP�EOLU�OLNH�OHVEDUH��' HW�
KDU�SULP  UW�Y  UW�SUREOHPHU�PHG�JHRPHWULHQ��,) &�� [ � � ILOHU�IUD�GH�XOLNH�DSSOLNDVMRQHQH�IXQJHUWH�LNNH�
XSUREOHPDWLVN�VHJ�LPHOORP��
9 nUHV�VW¡ UVWH�SUREOHP�PHG�HNVSRUW�IUD�,PRSVR�YDU�DW�,) &�VWUXNWXUHQ�LNNH�YDU�NRPSOHWW��
( NVSRUWIXQNVMRQHQ�JHQHUHUWH�LNNH�,) &6WRUH\ ��HWDVMH���' HOPRGHOOHQ�EHVNULYHU�GHUPHG�LNNH�VLQ�HWDVMH���

,) &�� [ � �
$ UFKWHFWXUDO�� � � � �KDU�VLQ�HJHQ�LQWHJUHUWH�,) &�HNVSRUW�LPSRUW�IXQNVMRQ��' H�IOHVWH�VWRUH�SURJUDPYDUH�
OHYHUDQG¡ UHU�KDU�InWW�VHUWLILVHUW�VLQH�DSSOLNDVMRQHU�WLO�,) &�� [ � �L�HQ�SURVHVV�L�YnUHQ�� � � � ��7HVWLQJHQ�VRP�
JLNN�IRUXW�IRU�VHUWLILVHULQJHQ�EHVWRG�SULP  UW�L�n�WHVWH�JHRPHWULHQ�Sn�PRGHOOHU�VRP�EOH�XWYHNVOHW�Sn�
WYHUV�DY�DOOH�DSSOLNDVMRQHU��' HUPHG�HU�HNVSRUW�RJ�LPSRUW�,) &�� [ � �YHVHQWOLJ�IRUEHGUHW�LIW��,) &�� [ � ���
$ UFKWHFWXUDO�� � � � �VLQ�PnWH�n�E\ JJH�HW�SURVMHNW�RSS�Sn�L�3URMHFW�1 DYLJDWRU�PLQQHU�RP�KLHUDUNLHW�L�,) &�
ILOHQ��' HW�ODJHV�HW�SURVMHNW�KYRU�GH�XOLNH�GHOPRGHOOHU��ILOHU��NQ\ WWHV�WLO�XOLNH�E\ JJ��,) &%XLOGLQJ��RJ�
K¡ \ GHU��,) &6WRUH\ ���' HQQH�VWUXNWXU�L�$ UFKLWHFWXUDO�JM¡ U�DW�,) &�ILOHQH�EOLU�ULNWLJ��
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,P SRUW�
,PSRUW�HU�HQ�YHVHQWOLJ�GHO�DY�n�MREEH�PHG�,) &�ILOHU��0 HG�LPSRUW�YLVHV�GHW�WLO�DW�,) &�ILOHU�JHQHUHUW�IUD�
IRU�HNVHPSHO�HW�PRGHOOHULQJVSURJUDP�NDQ�LPSRUWHUHV�WLO�GHW�JMHOGHQGH�IRUPDW�L�HQ�DSSOLNDVMRQ��' HWWH�HU�
YLNWLJ�IRUGL�GHW�LNNH�XWHOXNNHQGH�HU�HQV�HJQH�,) &�GDWD�VRP�PDQ�YLO�IRUWVHWWH�n�PRGHOOHUH�Sn��' HW�NDQ�
IRU�HNVHPSHO�Y  UH�DW�PDQ�KDU�InWW�EHULNHW�PRGHOOHQ�VLQ�IUD�HQ�DQQHQ�DSSOLNDVMRQ�RJ�GHW�HU�GHQQH�
PRGHOO�VRP�GHW�VNDO�MREEHV�YLGHUH�PHG�L�SURVMHNWHW���
�
�
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�
�
�
�
�
�
�
�
�
�
�
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�
�
�
�
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�
* HRP HWUL�RJ�SURSHUWLHV�EHYDUHV�YHG�LP SRUW�DY�,) &�� [ � �L�$UFKLWHFWXUDO�� � � � �
�
,PSRUW�IXQJHUHU�EUD�IRU�ILOHU�JHQHUHUW�DY�$ ' 7�$ UFKLWHFWXUDO�RJ�0 DJL&$ ' ��) LOHU�IUD�0 LUFURVWDWLRQ�
KDGGH�IHLO�Sn�UXQGH�IRUPHU�L�,) &�� [ � ��,�,) &� [ � �IRUPDW�YDU�GHWWH�SUREOHP�O¡ VW���
�
6WHHQ�6XQHVHQ��$UNLWHNWILUP DHW�&�) ��0 ¡ OOHU�
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0 RGHO�VHUYHU�±�( 30 �7HFKQRORJ\ �
0 RGHOVHUYHU�PLQQHU�Sn�RYHUIODWHQ�RP�HW�SURVMHNW�ZHE�HOOHU�±KRWHOO��) RUVNMHOOHQ�HU�DW�PRGHOO�VHUYHUHQ�
MREEHU�PHG�REMHNWHU�RJ�LNNH�ILOHU��0 RGHO�VHUYHUHQ�NDQ�PHUJH�GHOPRGHOOHU�IUD�XOLNH�GHOPRGHOOHU���
�

�
/ RJ�LQ�
�
7LOJDQJHQ�WLO�VHUYHUHQ�HU�LQWHUQHWWEDVHUW�RJ�DGPLQLVWUHUHV�YLD�YDQOLJ�EUXNHUQDYQ�SDVVRUG��%UXNHU�,' �
EUXNHV�WLO�n�LGHQWLILVHUH�EUXNHU�RJ�WLOGHOH�DYWDOWH�UHWWLJKHWHU�WLO�PRGHOOHQH��%UXNHUIODWHQ�HU�HQ�VnNDOGW�
VHUYHUNOLHQW��VRP�JLU�RYHUVLNW�RYHU�SURJUDPPHWV�IXQNVMRQHU���
�
8 SORDG�GRZ QORDG�
8 SORDG�DY�ILOHU�YLO�VL�DW�PDQ�OHJJHU�VLQH�PRGHOOHU�LQQ�Sn�VHUYHUHQ��+YHU�EUXNHU�IDJ�WLOGHOHV�HW�
UHSRVLWRU\ ��IDJ��DQVYDUVRPUnGH��VRP�HU�GHW�RPUnGH�PDQ�XSORDGHU�VLQH�ILOHU�WLO��$ UNLWHNW�KDU�IRU�
HNVHPSHO�HW�UHSRVLWRU\ �VRP�KHGGHU�$ 5. ��$ UNLWHNW�KDU�EDUH�PXOLJKHW�IRU�n�XSORDGH�VLQH�PRGHOOHU�
KHUWLO��9 HG�XSORDG�VNDO�PDQ�YHOJH�KYLONHQ�YHUVMRQ�DY�,) &�VRP�VLOHQ�VNDO�LGHQWLILVHUHV�VRP��VFKHPD���
' HQQH�IXQNVMRQ�NDQ�Y  UH�OLWW�IRUYLUUHQGH�IRUGL�XWYLNOLQJHQ�JnU�IRUW�RJ�GHW�GHUIRU�OLJJHU�PDQJH�XOLNH�
IRUVODJ�RJ�EDUH�HQ�IXQJHUHU�ULNWLJ���
�

�
' LDORJERNV�IRU�n�XSORDGH�GHOP RGHOOHU�L�VHUYHUNOLHQWHQ�
�
9 HG�XSORDG�HU�GHW�YDQOLJ�PHG�HQ�GHO�IHLOPHOGLQJHU��VRP�LNNH�DOWLG�EHW\ U�DW�QRH�HU�IHLO�VHWW�IUD�HW�EUXNHU�
V\ QVSXQNW��' LVVH�HU�HW�SRWHQVLDO�IRU�IRUEHGULQJ��,�GHW�VWRUH�KHOH�HU�GHW�UHWW�HQNHOW�n�EUXNH�IXQNVMRQHQ��
QnU�PDQ�KDU�EOLWW�YDQW�WLO�GHQ��
' RZQORDG�HU�IXQNVMRQHQ�KYRU�PDQ�NDQ�ODVWH�QHG�PRGHOOHU�VRP�ILOHU�IUD�VHUYHUHQ��) LOHQH�NDQ�Y  UH�
GHOPRGHOOHU�VOLN�VRP�GH�HU�ODJW�XSORDGHG��GH�NDQ�Y  UH�EHULNHW�PHG�IRU�HNVHPSHO�,) ' �NRGHURJ�GH�NDQ�
Y  UH�PHUJHW�GHOPRGHOOHU�VRP�JLU�PHU�NRPSOHWWH�PRGHOOHU��IRU�HNVHPSHO�IOHUH�HWDVMHU��IOHUH�IDJ�HWF���
) LOIRUPDWHW�NDQ�Y  UH�,) &�HOOHU�,) &�; 0 / ��' RZQORDG�IXQJHUHU�YHOGLJ�EUXNHUYHQQOLJ�RJ�IHLOIULWW�RJ�HU�
HQ�JRG�PnWH�n�XWYHNVOH�PRGHOOHU�Sn���
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6MHNN�XW�LQQ�
8 WVMHNNLQJ�DY�HQ�PRGHOO�IXQJHUHU�Sn�QRHQOXQGH�VDPPH�PnWHQ�VRP�GRZQORDG��8 WVMHNNLQJ�JM¡ U�PDQ�QnU�
PDQ�VNDO�UHGLJHUH�PRGHOOHQ�VRP�HU�XSORDGHG��' HW�HU�GHUIRU�EDUH�GH�VRP�KDU�VNULYHUHWWLJKHWHU�WLO�
GHOPRGHOOHQ�VRP�NDQ�VMHNNH�HQ�PRGHOO�XW��1 nU�HQ�PRGHOO�VMHNNHV�XW�´OnVHV́ �GHQ��Vn�GHQ�LNNH�NDQ�
VMHNNHV�XW�DY�DQGUH�VRP�RJVn�PnWWH�KD�UHWWLJKHW�WLO�GHW���
1 nU�HQ�PRGHOO�HU�UHGLJHUW�RJ�VMHNNHV�LQQ�LJMHQ�VMHNNHU�VHUYHUHQ�KYD�VRP�KDU�VNMHGG��$ OOH�HQGUHGH�
REMHNWHU�PDUNHUHV�PHG�XOLNH�IDUJHNRGHU�VRP�IRUWHOOHU�RP�REMHNWHW�HU�UHGLJHUW��VOHWWHW�HOOHU�Q\ WW��,QQ��RJ�
XWVMHNNLQJ�VNMHU�L�EnGH�,) &�RJ�,) &�; 0 / �IRUPDW��2 EMHNWHQH�LGHQWLILVHUHV�XWLIUD�GHUHV�* 8 ,' ��6HUYHUHQ�
UHJLVWUHUHU�RJ�GRNXPHQWHUHU�RJVn�KYHP�VRP�KDU�VMHNNHW�XW�LQQ�ILOHU�RJ�GHUPHG�KYHP�VRP�KDU�JMRUW�
KYLONH�HQGULQJHU�Sn�REMHNWHQH��' HQQH�ORJJ�IXQNVMRQ�HU�HW�YHOGLJ�EUD�YHUNW¡ \ �WLO�n�DXWRPDWLVHUH�
GRNXPHQWDVMRQHQ�DY�KLVWRULNNHQ���
8 W��RJ�LQQVMHNNLQJ�IXQJHUH�EUD��

0 HUJH�
0 HUJLQJ�EHW\ U�DW�GHOPRGHOOHU�VDPPHQI¡ \ HV��' HW�HU�L�PRGHOVHUYHUHQ�DW�PDQ�VHWWHU�HWDVMHQH�VDPPHQ�RJ�
KYRU�GH�XOLNH�GLVLSOLQHUV�GHOPRGHOOHU�VDPOHV��) OHUH�DY�GH�SURVMHNWHUHQGHV�SURJUDPYDUHU�NDQ�VHOY�PHUJH�
ILOHU��0 HQ�QnU�E\ JJKHUUHQ��EUXNHUHQ�HOOHU�HQWUHSUHQ¡ UHQ�WUHQJHU�HQ�KHOKHWOLJ�PRGHOO�HU�GHW�YLD�
OHVHWLOJDQJ�WLO�VHUYHUHQV�IHOOHV�UHSRVLWRU\ ��
�

�
( NVHP SHO�Sn�$5 . �VLQH�GHOP RGHOOHU�VRP �GH�HU�VWUXNWXUHUW�L�VHUYHUNOLHQWHQ�
�
0 HUJLQJ�VNMHU�L�HW�HJHW�UHSRVLWRU\ ��VRP�IOHUH�EUXNHUH�HOOHU�EDUH�HQ�DGPLQLVWUDWRU�NDQ�KD�WLOJDQJ�WLO��
0 HUJLQJ�KDU�NUHYG�HQ�GHO�MREE�IRU�( 30 �WHFKQRORJLHV��,) &�ILOHQH�VRP�GH�XOLNH�GLVLSOLQHU�KDU�XSORDGHG�
KDU�LNNH�XPLGGHOEDUW�NXQQH�PHUJHV�XWHQ�HQ�GHO�WLOSDVQLQJHU��' HW�YDQOLJVWH�SUREOHPHW�HU�IHLO�KnQGWHULQJ�
DY�* 8 ,' �L��&$ ' �DSSOLNDVMRQHQH�YHG�DW�GHW�JHQHUHUHUV�Q\ �* 8 ,' �Sn�DOOHUHGH�HNVLVWHUHQGH�REMHNWHU�YHG�
HNSRUW��' HW�HU�RJVn�RIWH�SUREOHPHU�PHG�NRRUGLQDWV\ VWHPHU�RJ�VNDOOHULQJ�DY�PRGHOOHQH��' HW�NRPPHU�
VWDGLJ�IRUEHGULQJHU�Sn�GHWWH�IUD�DSSOLNDVMRQVOHYHUDQG¡ UHQH�RJ�L�PRGHOOVHUYHQ��PHQ�QRH�PDQXHOW�DUEHLG�
Pn�IRUWVDWW�SnUHJQHV��
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6RUWHULQJ�
6HUYHUNOLHQWHQ�HU�HW�EUD�YHUNW¡ \ �WLO�n�VRUWHUHU�L�REMHNWHQH�L�PRGHOOHQH��) RU�HNVHPSHO�KDU�YL�L�
VDPPHQKHQJ�PHG�H�KDQGHO�VNXOOH�GRZQORDGH�,) &�; 0 / �DY�HQ�EHVWHPW�W\ SH�YHJJ��' HQQH�YHJJ�KDU�YL�
NXQQH�VRUWHUH�IUHP�XW�LIUD�W\ SHQ���
�

�
( NVHP SHO�Sn�VRUWHULQJ�DY�REMHNWHU�L�VHUYHUNOLHQWHQ�
�
6RUWHULQJVIXQNVMRQHQ�HU�IXQJHUHU�EUD�RJ�HU�HW�YLNWLJ�UHGVNDS�QnU�PDQ�VNDO�GRZQORDGH�ILOHU�DY�XWYDOJWH�
W\ SHU�REMHNWHU��) RU�HNVHPSHO�OHWWYHJJHU�LIP��H�KDQGHO��

,) ' �NRGLQJ�
,�VDPDUEHLG�PHG�6WDQGDUG�1 RUJH�KDU�( 30 �7HFKQRORJLHV�XWYLNOHW�HQ�OLQN�WLO�6WDQGDUG�1 RUJH�VLWW�,) ' �
ELEOLRWHNW��' HWWH�JLU�PXOLJKHW�IRU�n�EHULNH�REMHNWHQH�PHG�,) ' �NRGHU�L�VHUYHUNOLHQWHQ��9 HG�DYVOXWQLQJHQ�
DY�,) &�SURVMHNWHW�VNXOOH�PDQ�EHULNH�KYHU�HQNHOW�REMHNW�KYHU�IRU�VHJ��2 J�GHW�NDQ�EDUH�OHJJHV�HQ�,) ' �
NRGH�SU��REMHNW��' HWWH�HU�LNNH�WLOVWUHNNHOLJ�IRU�REMHNWHU�VRP�EHVWnU�DY�IOHUH�NRPSRQHQWHU�HOOHU�KDU�IOHUH�
EHVNULYHQGH�HJHQVNDSHU��( 30 �MREEHU�Sn�n�XWYLGH�IXQNVMRQHQ��,�,) &�SURVMHNWHW�KDU�YL�EDUH�DYSU¡ YG�
GHQQH�IXQNVMRQ�L�VDPDUEHLG�PHG�( 30 �7HFKQRORJLHV��6WDQGDUG�1 RUJH�JDY�LNNH�,) &�SURVMHNWHW�HJQH�
WLOJDQJVOLVHQVHU�IRU�XWSU¡ YLQJ���



1 \ H�$KXV�� ,) &�3URVMHNW�� ( YDOXHULQJVUDSSRUW�� � � �� � �� � � � �

� � �DY�� � �

2 FWDJD�,) &�YLHZ HU�
2 FWDJD�RJ�( 30 �7HFKQRORJLHV�KDU�L�VDPDUEHLG�JMRUW�GHW�PXOLJ�n�nSQH�2 FWDJD�VLQ�YLHZHU�´LQQH́ �L�
VHUYHUNOLHQWHQ��' HW�JM¡ U�GHW�PXOLJ�n�In�HQ�HQNHO�JUDILVN�UHSUHVHQWDVMRQ�DY�GHQ�DNWXHOOH�PRGHOO�RJ�n�In�
KLJKOLJKWHW�GH�REMHNWHU�VRP�PDQ�KDU�YDOJW��
�

�
( NVHP SHO�Sn�YLVXDOLVHULQJ�DY�YHJJHU�RJ�KLJKOLKJWLQJ�DY�KYD�VRP �HU�YDOJ�XW�L�VHUYHUNOLHQWHQ�
�
6WHHQ�6XQHVHQ��$UNLWHNWILUP DHW�&�) ��0 ¡ OOHU�RJ�* XGEUDQG�6NDUVHWK��( 30 �7HFKQRORJ\ �

�
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. ROOLVMRQVNRQWUROO�

. ROOLVMRQVNRQWUROO�HU�QRUVN�IRU�FODVK�GHWHFWLRQ��' HWWH�YHUNW¡ \ �HU�RPIDWWHQGH�EHVNUHYHW�DY�5,9 �L�
UDSSRUWHQV�GHOSURVMHNW�� ��
$ 5. �KDU�RJVn�XWSU¡ YHW�NROOLVMRQVNRQWUROO�PHG�6ROLEUL�0 RGHO�&KHFNHU��60 &���' HOV�LIP��NROOLVMRQHU�DY�
E\ JQLQJVNRPSRQHQWHU��2 J�GHOV�VRP�NYDOLWHWVLNULQJVYHUNW¡ \ �LIP��PHQJGHEHUHJQLQJ�WLO�EHVNULYHOVH���
' HW�HU�SULP  UW�NROOLVMRQVNRQWUROOHQ�VRP�YL�KDU�VDWVHW�Sn�L�GHWWH�SURVMHNW�RJ�GHW�KDU�YLVW�VHJ�n�Y  UH�HW�
PHJHW�HIIHNWLYW�RJ�NYDOLWHWVNDSHQGH�YHUNW¡ \ ��( Q�VWRU�GHO�DY�GH�NRVWQDGVGULYHQGH�RJ�IRUVLQNHQGH�IHLO�L�
E\ JJLQJ�VN\ OGHV�PDQJOHGQH�NRRUGLQHULQJ�PHOORP�GLVLSOLQHQHV�PRGHOO��DUEHLGVWHJQLQJHU���60 &�KDU�
YLVW�VHJ�n�Y  UH�HW�HQNHOW�RJ�HIIHNWLYW�YHUNW¡ \ �WLO�n�UHGXVHUH�VOLNH�IHLO���
60 &�OHVHU�,) &�JHRPHWUL�RJ�HJHQVNDSHU�YHOGLJ�EUD�RJ�SURJUDPPHW�IXQJHUHU�PHG�PHJHW�In�IHLO��' H�IHLO�
VRP�YL�KDU�HUIDUW�HU�JHQHUHOOH�NUDVM�VRP�HU�VMHOGQH�RJ�DW�YLHZHUHQ�LNNH�IXQJHUHU�VDPPHQ�PHQ�DOOH�
VNMHUP�GULYHUH��,QJHQ�DY�GLVVH�IHLO�NDQ�WLOVLHV�NRQNOXGHUHQGH�n�Y  UH�IHLO�L�60 &���
9 LHZHUHQ�L�60 &�JLU�PHG�QnY  UHQGH�YHUVMRQHU��� �� � �HQ�DEVWUDNW�PHQ�JRG�UHSUHVHQWDVMRQ�DY�%,0 ¶HQ���
60 &�JLU�RJVn�PXOLJKHW�IRU�n�WHVWH�E\ JJHW�IRU�IOXNWYHLHU�RJ�XQLYHUVLHOO�XWIRUPLQJ��' LVVH�KDU�YL�XWSU¡ YHW�
Sn�WHVW�QLYn��%\ JJHWV�JHRPWUL�RJ�EHVNMHGQH�VW¡ UUHOVH�JMRUGH�VLVWQHYQWH�WHVW�OLWH�HIIHNWLYH���
�
�
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9LVXDOLVHULQJ�
9 LVXDOLVHULQJ�RPIDWWHU�IOHUH�SHUVSHNWLYHU��* HQHUHOW�KDQGOHU�GHW�RP�n�In�HQ�JUDILVN�UHSUHVHQWDVMRQ�DY�
%,0 ¶HQ�Vn�PDQ�NDQ�GDQQH�VHJ�HW�VDPPHQKHQJHQGH�ELOGH��
+RYHGVDNHOLJ�NDQ�YLVXDOLVHULQJ�LQQGHOHV�L�WR�XOLNH�IXQNVMRQHU��5HDOLVWLVN�UHSUHVHQWDVMRQ�RJ�PRGHOO�
YLHZHU���

5 HDOLVWLVN�YLVXDOLVHULQJ�IRU�SURVMHNWHUHQGH�DUNLWHNW�RJ�EUXNHUH�
) RUPnOHW�HU�n�ODJH�HQ�UHSUHVHQWDVMRQ�VRP�YLVHU�KYRUGDQ�GHW�IHUGLJ�E\ JJ�YLO�WD�VHJ�XW���
5HSUHVHQWDVMRQHQ�NDQ�Y  UH�IRWRUHDOLVWLVN�HOOHU�GHW�NDQ�Y  UH�HW�YLVW�QLYn�DY�DEVWUDNVMRQ���
' HW�ILQQHV�HWWHU�KYHUW�IOHUH�SURJUDPPHU�VRP�NDQ�YLVH�PRGHOOHQH�PHG�HQ�JRG�JUDILNV�UHSUHVHQWDVMRQ�RJ�
KYRU�GHW�HU�PXOLJ�n�VW\ UH�PDWHULDOHU�RJ�O\ VVHWQLQJ���
$ ' 7�� � � � �SURJUDPYDUHQ�NRPPHU�VDPPHQ�PHG�� ' �VWXGLR�9 ,=�RJ�$ UFKLWHFWXUDO�� � � � �KDU�LQWHJUHUW�
JUDILVN�PRWRU�IUD�9 ,=��6n�EHJJH�YHUVMRQHU�JLU�PXOLJKHW�IRU�n�ODJH�JUDILVNH�YLVXDOLVHULQJHU�GLUHNWH�IUD�
PRGHOO��+YLV�PDQ�¡ QVNHU�n�YLVXDOLVHUH�IHOOHV�%,0 �PHG�ELGUDJ�IUD�DQGUH�GLVLSOLQHU�NDQ�GLVVH�LPSRUWHUHV�
L�,) &�IRUPDW��0 XOLJKHWHQ�IRU�UHQGHULQJ�HU�JRGH��' LVVH�HJQHU�VHJ�LV  U�QnU�GHW�VNDO�ODJHV�LOOXVWUDVMRQHU�
VRP�VNDO�VHOJH�HOOHU�PDUNHGVI¡ UH�GHQ�DUNLWHNWRQVLNH�YLVMRQ��$ UEHLGHW�HU�WLGVNUHYHQGH�RJ�UHVXOWDWHW�HU�
VWLOOELOGHU��%LOGHW�DY�IURQWE\ JQLQJHQ�Sn�IRUVLGHQ�DY�UDSSRUWHQ�HU�JHQHUHUW�VOLN�RJ�PHG�HWWHUEHKDQGOLQJ�L�
3KRWRVKRS��

1 DYLV: RUNV�- HWVWUHDP �5 RDP HU�
,�GHW�GDJOLJH�EUXN�HU�GHW�LNNH�WLG�HOOHU�UHVVXUVHU�WLO�n�ODJH�HW�Vn�RPIDWWHQGH�DUEHLGH�IRU�n�In�WLO�QRHQ�In�
ELOGHU�DY�E\ JJHW�VRP�EHVNUHYHW�RYHQIRU��9 L�KDU�EUXN�IRU�n�NXQQH�VH�RJ�YLVH�PRGHOOHQ�VOLN�VRP�GHQ�HU��
' HW�VNDO�LNNH�EUXHNV�WLG�Sn�n�YHQWH�Sn�UHQGHULQJHU�RJ�YLVQLQJHQ�VNDO�Y  UH�DQLPHUW�OLYH��9 L�VNDO�PHG�
DQGUH�RUG�KD�PXOLJKHW�IRU�n�´Jn�UXQGW�L�E\ JJHẂ��ZDON�WKUX���RJ�VH�GHW�QRN�Vn�IRWRUHDOLVWLVN�UHSUHVHQWHUW���
3URVMHNWHW�KDU�LNNH�VDWW�IRU�VHJ�n�VNXOOH�DYSU¡ YH�DOOH�SURJUDPYDUHU�Sn�PDUNHGHW��6n�GHW�HU�VLNNHUW�IOHUH�
JRGH�SURJUDPPHU�VRP�NXQQH�QHYQHV�KHU��( W�RSSODJW�YDOJ�IRU�RVV�YDU�n�EUXNH�VDPPH�SURJUDP�VRP�YL�
KDU�EUXNW�WLO�n�MREEH�PHG�NROOLVMRQVNRQWUROO�RJ�� ' �E\ JJHVLPXODVMRQ��1 DYLV: RUNV�-HWVWUHDP��' HW�
JHQLDOH�YHG�GHWWH�SURJUDP�HU�DW�GHW�HU�HQ�EDVLVDSSOLNDVMRQ�PHG�RYHUE\ JJLQJVPRGXOHU���
%DVLVDSSOLNDVMRQHQ�HU�5RDPHUHQ�VRP�HU�HQ�DYDQVHUW�YLHZHU��9 LHZHUHQ�WLOODWHU�ZDON�WKUX�RJ�KDU�IOHUH�
LQWHUHVVDQWH�IXQNVMRQHU��+HU�QHYQHV�QRHQ�IDYRULWWHU���
· � 0 DQ�NDQ�Jn�UXQGW�L�E\ JJHW�PHG�HQ�� ��SHUVRQ�IRUDQ�VHJ��3HUVRQHQ�JLU�JRG�IRUQHPPHOVH�IRU�VNDOD��� ��

SHUVRQHQ�JLU�PXOLJKHW�IRU�n�WHVWH�RP�G¡ UHU�RJ�NRUULGRUHU�KDU�PLQLPXP�EUHGGH�RJ�K¡ \ GH���
· � 0 DQ�NDQ�NRPPHQWHUH�REMHNWHU�HOOHU�VWHGHU�L�E\ JJHW��. RPPHQWDUHQH�YLO�V\ QHV�XDQVHWW�KYRU�GX�HU�L�

E\ JJHW��' HW�HU�HW�JRGW�YHUNW¡ \ �WLO�n�XWYHNVOH�LQIRUPDVMRQ�PHOORP�SURVMHNWHUHQGH��VnIUHPW�DOOH�KDU�
OLVHQV���

· � 0 DQ�NDQ�ODJH�G\ QDPLVNH�VQLWW�L�DOOH�WUH�SODQ��SODQ�RJ�WR�YHUWLNDOH���Vn�PDQ�NDQ�VH�PRGHOOHQ�IUD�DOOH�
VLGHU��' HQ�JUDILVNH�UHSUHVHQWDVMRQ�DY�VQLWWHW�HU�LNNH�KHOW�WLOIUHGVVWLOOHQGH��6ROLGH�NRPSRQHQWHU�VHU�
IRU�HNVHPSHO�LNNH�VROLGH�XW�QnU�GHW�VQLWWHV�L�GH��0 HQ�IXQNVMRQHQ�JLU�YHOGLJ�JRG�RYHUVLNW��

1 DYLV: RUNV�- HWVWUHDP �3UHVHQWHU��
( Q�DY�WLOOHJJVPRGXOHQH�HU�3UHVHQWHU��' HQQH�DSSOLNDVMRQ�JLU�PXOLJKHW�IRU�n�OHJJH�WLO�PDWHULDOHU�RJ�
NRQWUROOHUH�O\ VVHWQLQJ��' LVVH�HJHQVNDSHU�EHYDUHV�L�QRHQ�JUDG�YHG�HQ�YDQOLJ�ZDON�WKUX��' HW�HU�RJVn�
PXOLJKHW�IRU�n�ODJH�UHQHGHULQJHU�DY�EHGUH�NYDOLWHW��' LVVH�JHQHUHUHV�VRP�HQNHOW�ELOGHU�RJ�JLU�LNNH�
PXOLJKHW�IRU�ZDON�WKUX��' HW�NDQ�RJVn�VNDSHV�DQLPDVMRQHU�DY�ZDON�WKUX�HOOHU�GHILQHUWH�NDPHUDI¡ ULQJHU�
VRP�NDQ�HNVSRUWHUHV�WLO�IOHUH�XOLNH�IRUPDWHU�RJ�L�XOLNH�NYDOLWHWHU��' LVVH�NDQ�VHV�Sn�YDQOLJH�
PHGLHDYVSLOOHUH�VRP�IRU�HNVHPSHO�: LQGRZV�0 HGLD�3/ D\ HU�HOOHU�4 XLFN�7LPH��' LVVH�JM¡ U�
YLVXDOLVHULQJHU�DOPHQW�WLOJMHQJHOLJH��0 HQ�GH�HU�LNNH�LQWHUDNWLYH���
3URJUDPYDUHQ�HU�PHJHW�EUXNHUYHQQOLJ��' HW�IRUXWVHWWHV�LNNH�VSHVLHOO�LQQVLNW�L�UHQGHULQJVWHNQLNNHU�HOOHU�
VWRU�HUIDULQJ�IRU�n�In�WLO�JRGH�UHSUHVHQWDVMRQHU��-XVWHULQJPXOLJKHWHQ�HU�OLNHYHO�PDQJH�RJ�EHJUHQVHU�LNNH�
GH�VRP�YLO�IRUG\ SH�VHJ�L�PHU�DYDQVHUW�ELOGHEHKDQGOLQJ���
( QHVWH�PLQXV�HU�SURJUDPYDUHQV�SULV��3URJUDPPHW�HU�LNNH�Vn�G\ UW�IRU�GH�OLNHYHO�VNDO�KD�PRGXOHQH�IRU�
� ' �E\ JJHVLPXOHULQJ�HOOHU�NROOLVMRQVNRQWROO��0 HQ�IRU�YLVXDOLVHULQJGHOHQ�NDQ�GHW�EOL�P\ H�n�VNXOOH�KD�
OLVHQVHU�IRU�DOOH�VRP�VNDO�NXQQH�KD�PXOLJKHW�IRU�ZDON�WKUXV���
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&HQWHU�RI�YL] XDOL] DWLRQ���&KDOP HUV�
3URVMHNWHW�EOH�HWWHU�HQ�SUHVHQWDVMRQ�YHG�&KDOPHUV�WHNQLVNH�K¡ JVNRODV�&HQWHU�RI�9 LVXDOL] DWLRQ�L�UHJL�DY�
* | WHERUJ�%XVLQHVV�5HJLRQ�* | WHERUJ�$ %�EHGW�RP�n�Y  UH�GHO�DY�HW�SU¡ YHSURVMHNW�LQQHQIRU�
YLVXDOLVHULQJ��' HWWH�DUEHLGHW�HU�LNNH�NRPPHW�RUGHQWOLJ�L�JDQJ��PHQ�YLO�EHVWn�L�DW�PRGHOOHQ�YLO�EOL�SU¡ YHW�
XW�L�HJQH�YLVXDOLVHULQJVYHUNW¡ \ �VRHP�HU�EDVHUW�Sn�VSLOOWHNQRORJL���

* UDILVN�RYHUVLNW�RYHU�%,0 �P HG�REMHNWHJHQVNDSHU�L�DUEHLGH�P HG�%,0 ��

' ' 6 �,) &�9LHZ HU�
' ' 6�ODJW�HQ�,) &�YLHZHU�WLOJMHQJHOLJ�JUDWLV�Sn�QHWWHW��%UXNHUIODWHQ�NUHYHU�WLO�¡ YHOVH��,NNH�IRUGL�GHQ�HU�
YDQVNHOLJ�n�EUXNH��PHQ�IRUGL�GHUHV�LNRQHU�RJ�PnWH�n�EHYHJH�VHJ�UXQGW�L�PRGHOOHQ�LNNH�PLQQHU�Vn�P\ H�
RP�DQGUH�WLOVYDUHQGH�YLHZHUH��
,) &�YLHZHUHQ�WLO�' ' 6�HU�EDUH�HQ�OLWHQ�GHO�DY�YLUNVRPKHWHQV�XWYDOJ�DY�SURJUDPYDUH��' H�HU�ODQJW�
IUHPPH�LIW��EUXN�DY�,) &��,) &�YLHZHUHQ�NDQ�IRU�HNVHPSHO�NRPELQHUHV�PHG�PRGXO�IRU�n�EHULNH�REMHNWHU�
PHG�,) ' �NRGHU��9 HOGLJ�NXOW��
,�GHWWH�SURVMHNW�KDU�YL�LNNH�IXQQHW�DQOHGQLQJ�WLO�n�EHQ\ WWH�IOHUH�DY�SURJUDPYDUHQ�GHUHV�HQQ�,) &�
YLHZHUHQ�RJ�( OHNWURSDUWQHU��VH�DYVQLWWHW�5,9 ���

2 FWDJD�
2 FWDJD�VLQ�YLHZHU�NDQ�EUXNHV�VRP�VHOYVWHQGLJ�,) &�YLHZHU�HOOHU�LQWHJUHUW�PHG�( 30 �7HFKQRORJ\ �VLQ�
PRGHOVHUYHU��,�GHWWH�SURVMHNWHW�HU�VLVWQHYQWH�XWSU¡ YHW��9 LVHU�WLO�NDSLWOHW�0 RGHOO�VHUYHU�±�( 30 �
7HFKQRORJ\ ���
�
�
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. DON\ OH�
,) &�SURVMHNWHW�KDU�XWDUEHLGHW�HQ�NDON\ OH�IRU�IURQWE\ JQLQJHQ��. DON\ OHYHUNW¡ \ HW�&DOFXV�IUD�1 2 ,6�KDU�HW�
,) &�LQWHUIDFH�VRP�WLOODWHU�LPSRUW�DY�,) &�ILOHU���
. DON\ OHQ�HU�WHQNW�n�VNXOOH�HWDEOHUHV�WLGOLJ�L�E\ JJHSURVMHNWHW��Vn�GHW�NRQWLQXHUOLJ�KROGHV�NRQWUROO�PHG�GH�
VDPOHW�NRVWQDGHU��,) &�SURVMHNWHWV�GHO�� �NRP�L�JDQJ�PHQV�E\ JJHSURVMHNWHW�YDU�NRQWUDKHUW�RJ�E\ JJLQJ�
YDU�L�JDQJ��' HUIRU�KDU�HW�Y  UHW�IRNXVHUW�Sn�,) &�IXQNVMRQDOLWHW���
,) &�PRGXOHW�HU�HQ�HNVWUD�DSSOLNDVMRQ��VRP�LNNH�I¡ OJHU�PHG�VWDQGDUG�SURJUDPYDUHQ���

,P SRUW�DY�,) &�%,0 �RJ�YLVXDOLVHULQJ�
2 SSVWDUW�DY�SURVMHNW�JM¡ UHV�HQNOHVW�YHG�n�ILQQH�HQ�PDO�VRP�HU�PHVW�PXOLJ�UHSUHVHQWDWLY�IRU�E\ JJHWV�
W\ SH�HOOHU�NRVWQDGVQLYn���
�

�
( NVHP SHO�Sn�KYRUGDQ�´YHLYLVHUHQ́XWI\ OOHV�
�
�
0 DOHQ�IRGUHV�PHG�JUXQQOHJJHQGH�GDWD�L�HQ�´YHLYLVHÚ��RP�E\ JJHWV�VW¡ UUHOVH�RJ�
NRVWQDGVGULYHQGH�IDVLOLWHWHU���
1 nU�PDOHQ�HU�XWI\ OOW�VOHWWHV�GDWD�IRU�SRVW�� ��' YV��DOOH�GDWD�VRP�HU�VHOYH�E\ JJHGDWD��
* UXQQHQ�WLO�GHWWH�HU�DW�GLVVH�GDWD�VNDO�YL�OHJJH�LQQ�IUD�,) &�%,0 ¶HQ��
,PSRUW�DY�,) &�ILOHQ�HU�XSUREOHPDWLVN�RJ�GHW�ILQQHV�HQ�YLHZHU�VRP�JLU�JRG�RYHUVLNW�RJ�
E\ JJHWV�JHRPHWUL���
�
�
�
�
�
�
�
�
�
�
�
�

( NVHP SHO�Sn�KYRUGDQ�HWDVMHQH�8 � �RJ�� � RJ� � �HU�JHQHUHUW�IUD�´YHLYLVHUHQ́�P HQV�
GHOSURVMHNWHQH�� � ��� � �� � �8 � �RJ�8 � �HU�JHQHUHUW�IUD�%,0 �
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�
�

�
( NVHP SHO�Sn�P RGHO�YLHZHU�
�
9 LHZHUHQ�EUXNHV�WLO�n�KROGH�RYHUVLNW�RYHU�KYLONH�REMHNWHU�VRP�HOHPHQWOLQMHQH�L�&DOFXV�GHW�YLVHV�WLO�L�
PRGHOOHQ�RJ�KYLONH�REMHNWHU�VRP�HU�SULVHW�RJ�KYLONH�VRP�PDQJOHU�SULVLQJ��
9 LHZHUHQ�HU�GRJ�LNNH�LQWHUDNWLY��2 EMHNWHQH�L�YLHZHUHQ�NDQ�DOWVn�LNNH�YHOJHV�YHG�n�SHNH�Sn�GH���

9DOJ�DY�HOHP HQWHU�IRU�SULVLQJ�
&DOFXV�EUXNHU�EHJUHSHW�´HOHPHQẂ�IRU�GHW�YL�HOOHU�L�GHQQH�UDSSRUW�NDOOHU�´REMHNẂ��( W�REMHNW�VRP�I�HNV��
HQ�YHJJ�NDOGHV�PDR��HOHPHQW��( W�HOHPHQW�NDQ�EHVWn�DY�HQ�HOOHU�IOHUH�NRPSRQHQWHU��' LVVH�NDOGHV�
SULVOLQMHU�L�&DOFXV���
�

�
( NVHP SHO�Sn�SURVMHNWVSHVLILNN�HOHP HQWUHJLVWHU�
�
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3URVMHNWVSHVLILNNH�HOHP HQW��RJ�SULVUHJLVWUH�
,�,) &�SURVMHNWHW�HU�GHW�RSSUHWWHW�SURVMHNWVSHVLILNNH�HOHPHQW�RJ�SULVUHJLVWUH�IRU�IURQWE\ JQLQJHQ���
* UXQQHQ�WLO�n�ODJH�HJQH�SULVUHJLVWUH�HU�DW�YL�L�1 2 ,6�VLWW�VWDQGDUG�SULVUHJLVWHU�LNNH�NDQ�ILQQH�
UHSUHVHQWDWLYH�SULVHU�Sn�DOOH�NRPSRQHQWHU��' HUIRU�ODJHU�YL�YnUH�HJQH�XW�L�IUD�HUIDULQJ�RJ�IRUHVS¡ UVHO���
�

�
( NVHP SHO�Sn�SURVMHNWVSHVLILNN�SULVUHJLVWHU�
�
* UXQQHQ�WLO�n�ODJH�HJQH�HOHPHQWUHJLVWUH�HU�GHOV��DW�GHW�LNNH�HU�DOOH�HOHPHQWHU�L�IURQWE\ JJHW�VRP�YL�ILQQHU�
UHSUHVHQWHUW�L�VWDQGDUGUHJLVWUHW��' HOV�HU�GHW�IRUGL�YL�YHG�n�ODJH�HJQH�UHJLVWUH��KYRU�HOHPHQWHQH�KHGGHU�
GHW�VDPPH�VRP�REMHNWW\ SHQH�L�PRGHOOHQ�InU�DXWRPDWLVN�SULVHW�REMHNWHQH��1 nU�HW�HOHPHQWUHJLVWHU�KHGGHU�
GHW�VDPPH�VRP�HW�REMHNW�EOLU�GHW�DXWRPDWLVN�LGHQWLILVHUW�RJ�SULVHW��' HUPHG�VSDUHV�HQ�GHO�PDQXHOO�
DUEHLG��

%\ JJHNRVWQDG�RJ�SURVMHNWNRVWQDG�
3ULVHU�Sn�E\ JJHNRVWQDG�IUD�%,0 �NRPELQHUW�PHG�HUIDULQJWDOO�IUD�DQGUH�SURVMHNWHU�Sn�¡ YULJH�SRVWHU�IRU�n�
In�HQ�VDPOHW�NRVWQDG�Sn�SURVMHNWHW���
�
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�
�
6WHHQ�6XQHVHQ��$UNLWHNWILUP DHW�&�) ��0 ¡ OOHU�
�
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� ' �±�1 DYLV: RUNV�- HWVWUHDP �7LP HOLQHU�

,QQOHGQLQJ�
� ' �HU�HW�EHJUHS�VRP�YLGHU�WLO�REMHNWPRGHOOHQV�WUH�GLPHQVMRQHU�� �GHQ�IMHUGH�WLGVGLPHQVMRQ��
,�%,0 �YHUGHQHQ�HU�GHW�HQ�PnWH�n�VLPXOHUH�HQ�YLUWXHOO�E\ JJLQJ�DY�GHQ�GLJLWDOH�PRGHOOHQ���
' HWWH�JM¡ UHV�L�VSHVLHOO�SURJUDPYDUH�VRP�NDQ�OLQNH�HQ�WLGVSODQ�IRU�E\ JJLQJHQ�PHG�GH�UHVSHNWLYH�
REMHNWHU�L�GHQ�UHOHYDQWH�GLJLWDOH�PRGHOO���
,�XWSU¡ YLQJHQ�DY�� ' �YLVXDOLVHULQJ�L�,) &�SURVMHNWHW�KDU�YL�EUXNW�1 DYLV: RUNV�-HWVWUHDP�7LPHOLQHU��
7LPHOLQHUHQ�HU�HQ�GHO�DY�-HWVWUHDP�SURJUDPSDNNHQ��6n�IRU�LPSRUW�RJ�YLVXDOLVHULQJ�DY�,) &�ILOHU�YLVHV�WLO�
RYHQVWnHQGH�NDSLWHO�9 LVXDOLVHULQJ���1 DYLV: RUNV�-HWVWUHDP�5RDPHU�RJ�3UHVHQWHU��
9 L�KDU�LQQGHOW�XWSU¡ YLQJHQ�L�WUH�QLYnHU��$ OOH�QLYnHU�IRUXWVHWWHU�DW�GHW�LPSRUWHUHV�DSSHQGHV�PHUJHV�
UHOHYDQWH�%,0 ��,�GHWWH�SURVMHNW�EUXNHU�YL�QDWXUOLJYLV�,) &�IRUPDW���
�

� ' �� �1 LYn�� �
' HQ�HQNOHVWH�PnWHQ�n�VLPXOHUH�E\ JJHSURVHVVHQ�Sn�HU�n�NRSOH�REMHNWHQH�L�GHQ�LPSRUWHUWH�%,0 �PHG�HQ�
WLGVSODQ�VRP�ODJHV�L�7LPHOLQHUHQV�HJHQ�7DVN�0 DQDJHU��RSSJDYH�NRQWUROO����
7DVN�0 DQDJHUHQ�HU�KYRU�DUEHLGVRSSJDYHQH�YLVHV�PHG�QDYQ��WLG�SODQODJW��WLG�DYYLN��REMHNWW\ SH�RJ�
KYLONH�REMHNWHU�VRP�HU�OLQNHW�WLO�GH�HQNHOWH�WDVNV���
�

�
( NVHP SHO�Sn�%,0 �L�7LP HOLQHU�
�
2 EMHNWW\ SH�YLVHU�L�GHWWH�WLOIHOOH�WLO�RP�REMHNWHQH�HU�NRQVWUXNVMRQV���PLGHUWLGLJH�HOOHU�
QHGULYQLQJVREMHNWHU��' HW�KDU�EHW\ GQLQJ�IRU�KYRUGDQ�REMNHWHUQH�VNDO�YLVHV��' HQQH�LQIRUPDVMRQ�VNDO�
OHJJHV�WLO�PDQXHOW�L�7LPHOLQHUHQ�IRUGL�GHW�LNNH�HU�HQ�,) &�HJHQVNDS�VRP�REMHNWHUQH�NDQ�EHULNHV�PHG�I¡ U�
LPSRUW�L�7LPHOLQHU���
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9 DOJ�DY�REMHNWHU�IRU�NREOLQJ�NDQ�JM¡ UHV�YHG�YLVXHOW�n�SHNH�Sn�GH�¡ QVNHGH�REMHNWHU�HOOHU�n�ILQQH�GH�IUHP�
HWWHU�NMHQWH�HJHQVNDSHU��W\ SHU��HWDVMH�HWF��9 L�IDQW�L�GHWWH�SURVMHNW�XW�DW�GHW�YDU�KHQVLNWVPHVVLJ�n�VDPOH�
REMHNWHU�VRP�EOH�RPIDWWHW�DY�GH�HQNHOWH�WDVN�L�VHWW�DY�YDOJ��VHOHFWLRQ�VHWV�����
�

�
6HOHFWLRQV�VHWV�YHOJHV�L�1 : �- HWVWUHDP �
�
1 nU�GHW�HU�GHILQHUW�HQ�WDVN�PHG�HW�JLWW�WLGVIRUO¡ S�NREOHV�GHQ�HQNHOW�WLO�GLVVH�VHOHFWLRQ�VHWV���
6LPXOHULQJVYHUNW¡ \ HW�IXQJHUHU�VRP�HQ�WHJQHILOP��KYRU�GHW�YHG�SURVMHNWHWV�EHJ\ QQHOVH�LNNH�HU�QRHQ�
NRQVWUXNVMRQV��HOOHU�PLGOHUWLGLJH�REMHNWHU��+YLV�GHW�L�HW�SURVMHNW�ILQQHV�QHGULYQLQJVREMHNWHU�YLO�GLVVH�
YLVHV�IUD�VWDUW��,�GHWWH�SURVMHNW�NXQQH�GHW�I�HNV��Y  UH�WHUUHQJHW�VRP�EOH�HQGUHW�L�O¡ SHW�DY�E\ JJLQJHQ��,�
GHWWH�SURVMHNW�HU�GHW�GRJ�LNNH�DUEHLGHW�PHG�WHUUHQJPRGHOO���
,QQVWLOOLQJHUQH�Sn�VLPXOHULQJVYHUNW¡ \ HW�HU�L�GHQ�JLWWH�SURJUDPYDUH�JDQVNH�RPIDWWHQGH��' H�YHVHQWOLJVWH�
HU�PDQ�DQJLU�KYLONHW�WLGVIRUO¡ S�VRP�VNDO�YLVXDOLVHUHV��KYRU�PDQJH�LQWHUYDOOHU�IRUO¡ SHW�VNDO�GHOHV�L�RJ�
KYRU�OHQJH�GH�VNDO�YDUH��KYRUGDQ�REMHNWHU�YLVHV��IDUJH��I¡ U��XQGHU�RJ�HWWHU�DNWLYLWHWHQ�SnJnU�RJ�
RP�KYRUGDQ�PRGHOOHQ�VNDO�EHYHJH�VHJ�PHQV�VLPXOHULQJHQ�IRUHJnU���
�
� ' �� �1 LYn�� �
' HWWH�QLYn�E\ JJHU�YLGHUH�Sn�QLYn�� ��) RUVNMHOOHQ�HU�DW�WLGVSODQHQ�LNNH�ODJHV�L�-HWVWUHDP�PHQ�DW�PDQ�
LPSRUWHUHU�HQ�WLGVSODQ�IUD�HW�SODQOHJJLQJVYHUNW¡ \ ��,�GHWWH�WLOIHOOHW�EUXNHU�YL�0 LFURVRIW�3URMHFW���
�
�
�
�
�
�
�
�
�
�
�
�
7LGVSODQ�L�0 6�3URMHFW�
�
�
�
�
�
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�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
7LGVSODQHQ�IUD�0 6�3URMHFW�LP SRUWHUW�RJ�V\ QNURQLVHUW�P HG�WDVNV��RSSJDYHU��L�1 : �7LP HOLQHU�
�
3URJUDPYDUHQ�WLOODWHU�XOLNH�PHWRGHU�IRU�KYRUGDQ�YL�ODJHU�DXWRPDWLVN�NREOLQJ�PO��REMHNWHU�RJ�
DNWLYLWHWHU��,�SUDNVLV�HU�GHW�LNNH�DOOH�PXOLJKHWHU�VRP�HU�OLNH�JRGH��' HW�JLV�PXOLJKHW�IRU�n�NRSOH�
DNWLYLWHWHU�PHG�HQWHQ�REMHNWHQHV�ODJ��W\ SH�HOOHU�VHOHFWLRQ�VHWV��
$ OOH�DXWRPDWLVHUWH�NRSOLQJHU�IRUXWVHWWHU�DW�SURJUDPYDUHQ�NDQ�LGHQWLILVHUH�OLNH�QDYQ�Sn�
DNWLYLWHWHQ�RJ�GH�I¡ UQHYQWH�YDOJPXOLJKHWHU�IRU�REMHNWHQH��. REOLQJ�PRW�ODJ�±�SUREOHPDWLVN�SJD�
DW�YL�EUXNHU�ODJ�LKW��1 6��2 J�ODJ�HU�P\ H�PHU�JHQHUHOOH�HQQ�HQ�VHOHNVMRQ�WUHQJHU��
7\ SHU�±�7\ SHU�HU�JHQHUHOOH�RJ�HU�LNNH�VWHGVVSHVLILNNH�L�NRQVWUXNVMRQHQ��
6HOHFWLRQV�VHW�±9 LUNHU�VRP�GHQ�ULNWLJH�PnWHQ�n�MREEH�Sn�IRU�RVV��7LOODWHU�VHOHNVMRQ�Sn�WYHUUV�DY�
ODJ�RJ�W\ SH�VDPW�IXOO�NRQWUROO�Sn�KYLONH�REMHNWHU�VRP�YHOJHV��' HUPHG�EOLU�VHOHNVMRQ�IXOO�
DXWRPDWLVHUW��6HOHFWLRQ�VHW�HU�HQ�PDQXHOO�SURVHVV��
�
�
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� ' �� �1 LYn�� �
6LPXOHULQJ�DY�DUEHLGVORJLVWLNN��. ROOLVMRQVNRQWUROO�PHG�XOLNH�IDJV�WLOJDQJ�WLO�DUEHLGVRPUnGHU��
1 LYn�� �EUXNHU�VDPPH�PHWRGHU�VRP�QLYn�� �RJ�� ��0 HQ�DGVNLOOHU�VHJ�YHG�n�VLPXOHUH�
DUEHLGVSODVVHQ�VRP�WHJQHV�UXQGW�E\ JJHREMHNWHQH��$ UEHLGVSODVVHU�NDQ�NROOLVMRQVNRQWUROOHUHV�
PRW�KYHUDQGUH�RJ�HOOHU�PRW�E\ JQLQJVREMHNWHU��‘ YHOVHQ�JLNN�XW�Sn�n�SU¡ YH�XW�RP�YHUNW¡ \ HW�
NXQQH�DYGHNNH�´FODVḰ �L�WLGVSODQOHJJLQJHQ�L�IRUKROG�WLO�GH�XOLNH�DUEHLGVSURVHVVHQH�Sn�
E\ JJHSODVV����
�
9 L�EHQ\ WWHW�$ XWRFDG�WLO�n�ODJH�YROXPHOHPHQWHU�VRP�JDY�HQ�WHRUHWLVN�LOOXVWUDVMRQ�Sn�GHW�
DUEHLGVRPUnGHW�VRP�NUHYHV�IRU�n�XWI¡ UH�HQ�DUEHLGVRSHUDVMRQ�L�HW�EHVWHPW�URP��HOOHU�HW�IRUO¡ S�DY�
IOHUH�URP��) LOHQ�EOH�NRSLHUW�L�� �HNVHPSODUHU�RJ�YROXPHQH�L�GH�IRUVNMHOOLJH�ILOHQH�ILNN�XOLN�IDUJH�
IRU�NXQQH�VNLOOH�GHP�IUD�KYHUDQGUH��) LOHQH�UHSUHVHQWHUWH�DUEHLGVSURVHVVHQH���
�
· � 2 YHUIODWH�JXOY�
· � +LPOLQJ�
· � 2 SSE\ JJLQJ�DY�LQQHUYHJJHU�
· � 2 YHUIODWH�LQQHUYHJJHU�
�

��� �

* XOY� � � � � + LP OLQJ � � �

� �

����� �

, QQHUYHJJHU� � � � 2 YHUIODWH�LQQHUYHJJ �

%LOGHQH�LOOXVWUHUHU�YROXPHW�VRP�RSSWDV�DY�GH�XOLNH�IDJHQH�QnU�GH�E\ JJHU�XWI¡ UHU�HQ�RSSJDYH��
IRU�HNVHPSHO�n�OHJJH�JXOY��n�E\ JJH�LQQHUYHJJHU�HWF���
�
) LOHQH�EOH�WUXNNHW�LQQ�L�1 DYLV�: RUNV��) RU�n�GLIIHUHQVLHUH�XWSU¡ YLQJHQ�GHOWH�YL�
RPUnGHDUEHLGVRPUnGHW�LQQ�L�� �VRQHU��9 HG�KMHOS�DY�´VHOOHFWLRQ�VHWV́ �GDQQHW�VRQHU�RJ�
DUEHLGVSURVHVVHU�� � �NRPELQDVMRQHU�VRP�GHW�YDU�PXOLJ�n�MREEH�YLGHUH�PHG�L�IRUKROG�WLO�
WLPHOLQHU��
�
9 L�E\ JJHW�RSS�HQ�ILNWLY�SODQODJW�DUEHLGVIRUO¡ S�L�WLPHOLQHU��+HU�OD�YL�LQQ�WLGVPHVVLJ�RYHUODSS�
IRU�n�IUHPSURYRVHUH�´FODVḰ �PHOORP�DUEHLGVSURVHVVHQH��) RUYHQWHU�UHVXOWDW�HU�DW�WHVWHQ�VNDO�JL�
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EHVNMHG�RP�´FODVḰ �L�WLGVURPPHW�� � �� � � � � �� � �IRU�YHJJHU�L�VRQH� ��� �� � �±�� � �� � �IRU�YHJJHU�L�
VRQH�� �RJ�� � �� � � � � �� � �IRU�JXOY�KLPOLQJ�L�VRQH�� ��
�
�

�

�

�

�

�

( NVHP SHO�Sn�HQNHO�WLGVSODQ�L�0 6 �3URMHFW�P HG�NROOLVMRQ�P O� �XOLNH�IDJ �

�
7LPHOLQHU�EOH�OLQNHW�RSS�PRW�1 DYLV�: RUNV��9 HG�KMHOS�DY�´VHOOHFWLRQ�VHWV́ �EOH�RSHUDVMRQHQH�L�
GH�IRUVNMHOOLJH�VRQHQH�VDWW�RSS�PRW�KYHUDQGUH���
5HVXOWDWHW�HU�XVWDELOW��' HW�DYGHNNHV�� � �FODVK�L�VRQH�� �L�WLGVURPPHW�� �� � � � �� � ��6RQHQH�� �RJ�� �
InU�LNNH�GHW�IRUYHQWHGH�UHVXOWDWHW��YHG�DW�GHW�LNNH�DYGHNNHV�FODVK�L�GHW�KHOH�WDWW��6RQH�� �EHVWnU�
DY�� �HOHPHQWHU��5DSSRUWHQ�VHU�XW�WLO�n�UDSSRUWHUH�GHQ�VDPPH�FODVK�� �JDQJHU��,OOXVWUDVMRQHQ�DY�
´FODVḰ �HW�HU�L�UDSSRUWHQ�LNNH�SUHVLV�GD�GHW�HU�YDQVNHOLJ�n�JUDILVN�IUHPVWLOOH�VLWXDVMRQHQ��' HW�
LQWHUHVVDQWH�L�UDSSRUWHQ�HU�GDWRHQ�GHW�RSSVWnU�HQ�´FODVḰ �WLGVPHVVLJ�NRQIOLNW�RJ�L�KYLONHQ�VRQH�
GHW�RSSVWnU��
0 XOLJH�IDNWRUHU�VRP�NDQ�Y  UH�nUVDN�WLO�XSnOLWHOLJKHW��
( Q�IHLO�HOOHU�PDQJOHQGH�LQQVWLOOLQJ�L�´5XOHV́ ��
7HVWHQ�HU�VDWW�RSS�Sn�HQ�JHQHUHOO�PnWH�GHU�KYHUW�REMHNW�LNNH�HU�VSHVLILNW�PHUNHW��' HWWH�
UHGXVHUHU�PXOLJKHWHQ�IRU�n�LGHQWLILVHUH�IHLOHQ��
8 WJDQJVSXQNWHW�PHG�RSSULQQHOLJH�OLNH�REMHNWHU�HU�PXOLJHQV�LNNH�HW�JXQVWLJ�XWJDQJVSXQNW�IRU�
WHVWHQ��
�

�

�

8 WGUDJ�IUD�&ODVK� WHVWHQ�

�
9 L�ODJHW�WLO�VOXWW�HW�ILOPIRUO¡ S�YHG�KMHOS�DY�´VLPXODWH́ ��) LOPIRUO¡ SHW�EOH�VDWW�RSS�Sn�HQ�VOLN�PnWH�DW�YHG�
EHJ\ QQHOVHQ�DY�DUEHLGVSURVHVVHQ�NRP�ILJXUHQ�WLO�V\ QH�VRP�HW�KDOYWUDQVSDUHQW�REMHNW��9 HG�VOXWWHQ�DY�
SURVHVVHQ�IRUVYLQQHU�ILJXUHQ��+HU�YLVHU�PRGHOOHQ�VHJ�VRP�IRUYHQWHW�L�IRUKROG�WLO�GHQ�RSSVDWWH�WLGVOLQMH��
,�GHW�RPUnGHW�DY�WLGVOLQMHQ�GHU�GHW�HU�HQ�RYHUODSS�HOOHU�´FODVḰ �L�DUEHLGVSURVHVV�YLO�ILJXUHQ�In�HQ�
P¡ UNHUH�WRQH��
�
&DWKULQH�%DUWK�RJ�6WHHQ�6XQHVHQ��$UNLWHNWILUP DHW�&�) ��0 ¡ OOHU�



1 \ H�$KXV�� ,) &�3URVMHNW�� ( YDOXHULQJVUDSSRUW�� � � �� � �� � � � �

� � �DY�� � �

H�KDQGHO�±�,QQNM¡ SVSRUWDO�
( OHNWURQLVN�LQQNM¡ S�DY�E\ JJHNRPSRQHQWHU�HU�DOW�HQ�YHONMHQW�RJ�DYSU¡ YHW�WHNQRORJL��,) &�SURVMHNWHW�
¡ QVNHW�n�NREOH�GH�HNVLVWHUHQGH�VWDQGDUGHU�IRU�HOHNWURQLVN�GDWDXWYHNVOLQJ��( ' ,� �PHG�,) &�%,0 ��
,�HW�VDPDUEHLG�PHOORP�,) &�SURVMHNWHW��OHYHUDQG¡ U�DY�HOHNWURQLVN�KDQGHOVSRUWDO��/ RJLT�RJ�
%XLOGLQJ60 $ 57�EOH�GHW�GHILQHUW�HW�SURVMHNW�VRP�VNXOOH�XWYLNOH�SURJUDPYDUH��VRP�WLOODWHU�n�KHQWH�LQQ�
LQIRUPDVMRQHU�IUD�,) &�%,0 �RJ�IRUHWD�LQQNM¡ S�YLD�GDJHQV�VWDQGDUG���
�

�
/ RJLT�VLQ�SURVHVVP RGHOO�IRU�LQIRUP DVMRQVIO\ W�L�H� KDQGHO�

�
,QIRUPDVMRQVIO\ WHQ�VRP�YLVHV�L�SURVHVVPRGHOOHQ�HU�VRP�I¡ OJHQGH��WHNVW�PHG�U¡ GW�HU�IXQNVMRQHU�XWYLNOHW�
LIP��SURVMHNWHW���
· � %,0 ¶HQ�HU�JHQHUHUW�IUD�GH�XOLNH�GLVLSOLQHUV�GHOPRGHOOHU��' H�NRPSRQHQWHU�VRP�VNDO�LQQNM¡ SHV�

VRUWHUHV�XW�L�PRGHOVHUYHUHQ��,�GHQQH�PRGHOO�EHQ\ WWHV�,) &�; 0 / �IRUPDW��2 EMHNWHUQH�HU�EHULNHW�PHG�
,) ' �NRGHU�VRP�EHVNULYHU�GH�HQNHOWH�NRPSRQHQWHU�JHQHULVNH�HJHQVNDSHU��

· � ; 0 / �ILOHQ�LPSRUWHUHV�L�KDQGHOVSRWDOHQ�RJ�NRQYHUWHUHV�WLO�HQ�( ' ,�VRP�IRUHVS¡ UJHU�EHVWLOOHU�YDUHQ�
YLD�PHOGLQJVHQWUDO�VRP�PDUNHGHWV�OHYHUDQG¡ UHU�HU�NREOHW�Sn���

· � 0 HOGLQJVVHQWUDOHQ�NRQYHUWHUHU�RJ�IRUPLGOHU�DOOH�W\ SHU�KDQGHOVGRNXPHQWHU��2 UGUH��
RUGUHEHNUHIWHOVH��SDNNVHGGHO��IDNWXUD��RJ�PHOGLQJHU�PHOORP�H�KDQGHOVO¡ VQLQJ��¡ NRQRPLV\ VWHP�RJ�
DOOH�DYWDOHSDUWHU��

· � ' HW�VHQGHV�HQ�( ' ,�WLOEDNH�VRP�EHNUHIWHU�NM¡ SHW�PHG�NRSL�DY�IDNWXUD���
· � ' HQ�I\ VLVNH�YDUHQ�EHKDQGOHV�GHUHWWHU�VRP�YHG�DQDORJW�LQQNM¡ S��/ HYHUDQG¡ UHQV�V\ VWHP�VHQGHU�HQ�

HOHNWURQLVN�PHOGLQJ�WLOEDNH�WLO�KDQGHOVSRUWDOHQV�YDUHDGPLQLVWUDVMRQ�PHG�SURGXNWVSHVLILNN�,) ' �RJ�
1 2 %%�LQIRUPDVMRQ�RJ�HYW��) ' 9 ���+0 6��HOOHU�WHNQLVN�GRNXPHQWDVMRQ���

· � +DQGHOVSRUWDOHQ�EHULNHU�%,0 ¶HQ�PHG�SURGXNWVSHVLILNN�,) ' � �1 2 %%�NRGLQJ�RJ�DGPLQLVWUHUH�
OLQNHQ�PHOORP�REMHNW�RJ�) ' 9 ���+0 6��RJ�WHNQLVN�GRNXPHQWDVMRQ��

5¡ G�WHNVW�HU�XWYLNOLQJ�LIP��,) &�SURVMHNWHW��
�
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3RWHQVLDO�
' HW�IRUUHWQLQJVPHVVLJH�SRWHQVLDO�HU�n�DXWRPDWLVHUH�SURVHVVHQH�GHOV�PHG�HQWUHSUHQ¡ UHQV�IRUWRONQLQJ�DY�
WLOEXGVJUXQQODJ�DUEHLGVWHJQHU�IUD�UnGJLYHUQH�IRU�EHVWLOOLQJ�DY�YDUHU�RJ�GHOV�PHG�LQQKHQWLQJ�RJ�
V\ VWHPDWLVHULQJ�DY�) ' 9 ���+0 6��RJ�WHNQLVN�GRNXPHQWDVMRQ��%HJJH�SURVHVVHU�HU�WLGVNUHYHQGH�RJ�
JHQHUHUHU�IHLO�RJ�PDQJOHU�VRP�IRUG\ UHU�RJ�IRUVLQNHU���
$ XWRPDWLVHULQJ�DY�YDUHV¡ N�Sn�PDUNHGHW�VNDO�JL�EHGUH�RYHUVLNW�RYHU�WLOJMHQJHOLJH�SURGXNWHU�RJ�JL�EHGUH�
NRQNXUUDQVH���

6WDWXV�RJ�HUIDULQJ�
6RP�HQ�GHO�DY�VDPDUEHLGVDPWDOHQ�XWYLNOHV�GHW�,' 0 ¶HU��3URFHVV�0 DSV�RJ�( [ FKDQJH�5HTXLUHPHQWV���
' LVVH�,' 0 ¶HU�HU�LNNH�IHUGLJ�L�VNULYHQGH�VWXQG���
7HNQLVN�VHWW�HU�GHQ�DYWDOWH�XWYLNOLQJ�DY�SRUWDOHQV�LQWHUIDFH�PRW�,) &�IHUGLJ���
' D�REMHNWHUQHV�HJHQVNDSHU�JMHQQNMHQQHV�Sn�GHUHV�,) ' �NRGHU�HU�GLVVH�NRGHU�VHQWUDOH�IRU�XWSU¡ YLQJHQ��
6DWQGDUG�1 RUJH�VRP�XWYLNOHU�,) ' �NRGHU�KDU�IRUWVDWW�HQ�GRJ�GHO�IRU�n�In�NRGHW�DOOH�LGHQWLILVHUWH�
E\ JQLQJVNRPSRQHQWHU��6LGHQ�YL�PDQJOHU�IOHUH�YHVHQWOLJH�,) ' �NRGHU�RJ�RJVn�PDQJOHU�WLOJDQJ�WLO�NRGLQJ�
IUD�6WDQGDUG�1 RUJH�KDU�XWSU¡ YLQJHQ�Y  UHW�JMRUW�Sn�%,0 �PHG�REMHNWHU�VRP�HU�NRGHW�PHG�PLGOHUWLGLJH�
SURVMHNWVSHVLILNNH�NRGHU��. RGLQJHQ�DY�REMHNWHUQH�HU�JMRUW�Sn�VDPPH�PnWHQ�VRP�PDQ�YLOOH�NRGH�PHG�
ULNWLJ�,) ' �NRGHU��6n�O¡ VQLQJHQ�YLO�Y  UH�RSHUDWLY��QnU�NRGHQH�IRUHOLJJHU���
( NVSRUW�DY�,) &�; 0 / �IUD�PRGHOVHUYHU�RJ�LPSRUW�DY�,) &�; 0 / �WLO�KDQGHOVSRUWDO��IXQJHUHU�EUD���
%HULNHOVH�DY�%,0 �PHG�SURGXNWVSHVLILNN�,) ' � �1 2 %%�NRGHU��
/ LQNH�REMHNWHU�WLO�) ' 9 ���+0 6��RJ�WHNQLVN�GRNXPHQWDVMRQ��
�
,QJHU�5 DP VWDG��/ RJLT�RJ�6WHHQ�6XQHVHQ��$UNLWHNWILUP DHW�&�) ��0 ¡ OOHU�
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5 ,%�

0 RGHOOHULQJ�DY�P RGHOOHQ�L�0 LFURVWDWLRQ��
0 XOWLFRQVXOW�KDU�PRGHOOHUW�IURQWE\ JJHW�L�0 LFURVWDWLRQ�YHUVMRQ�7ULIRUPD�; 0 ��
0 RGHOOHQ�HU�E\ JG�RSS�DY�HOHPHQWHU��IXQGDPHQWHU�RJ�GHNNHU�HU�ODJHW�VRP�GHNNHHOHPHQWHU��EDQNHWWHU��
JUXQQEMHONHU��YHJJHU�RJ�EMHONHU�VRP�YHJJHOHPHQWHU��%DVLVHOHPHQWHQH�HU�PRGLILVHUW�PHG�HW�
NOLSSHHOHPHQW�IRU�n�ODJH�VOLVVHU�RJ�XWVSDULQJHU��6WnOSURILOHU�HU�KHQWHW�IUD�HQ�OLVWH�PHG�DOOHUHGH�GHILQHUWH�
SURILOHU���
$ OOH�HOHPHQWHU�HU�ODJHW�VRP�GHW�E\ JJHV��GYV�DW�YHJJHU�RJ�V¡ \ OHU�DYVOXWWHV�XQGHU�GHNNHU�EMHONHU��

( NVSRUW�DY�� ' �P RGHOO�L�0 LFURVWDWLRQ�WLO�,) &�P RGHOO�
0 XOWLFRQVXOW�KDU�PRGHOOHUW�IURQWE\ JJHW�L�0 LFURVWDWLRQ�YHUVMRQ�� � �� � �� � �� � �( NVSRUWHQ�DY�PRGHOOHQ�EOH�
JMRUW�PHG�,) &�HNVSRUW�YHUW¡ \ HW�L�0 LFURVWDWLRQ�$ UFLWHFNWXUH�� � �� � �� � �� � ��
9 nUH�HUIDULQJHU�PHG�GHWWH�YLVHU�I¡ OJHQGH��
· � 9 HJJHU�RJ�GHNNHU�VRP�LNNH�HU�PRGLILVHUW�PHG�NOLSSHREMHNW�IXQJHUHU�XWHQ�SUREOHPHU��L�HQ�

URXQGWULS���
· � 6¡ \ OHU�RJ�EMHONHU�EOLU�HNVSRUWHUW�VRP�UHQ�JHRPHWUL��GYV�GH�NDQ�LNNH�HQGUHV�HWWHU�LPSRUW��
· � 9 HJJHU�RJ�GHNNHU�VRP�EOLU�EHKDQGOHW�PHG�NOLSSHHOHPHQWHU�HOOHU�NDQWDYVOXWQLQJHU�VRP�HU�

NRPSOLVHUWH�YLO�LNNH�YLVHV�ULNWLJ�L�,) &�YLHZHU�RJ�NODUHU�LNNH�URXQGWULSS���
· � ( JHQGHILQHUWH�EMHONHWYHUUVQLWW�YLO�LNNH�YLVHV�ULNWLJ�L�,) &�YLHZHU�RJ�NODUHU�LNNH�URXQGWULSS��
�
,) &�PRGHOOHQ�EOH�ODJW�LQQ�Sn�-RWQH�( 30 �VLQ�,) &�0 RGHOO�6HUYHU�%URZVHU�RJ�KHQWHW�LQQ�L�' ' 6�,) &�
YLHZHU�� �� � �PHG�VWRUW�VHWW�¡ QVNHW�UHVXOWDW��PHQ�PHG�QRHQ�XWIRUGULQJHU�EnGH�QnU�GHW�JMHOGHU�
PRGHOOVHUYHU�RJ�YLHZHUH���
�

� �
�

8 WIRUGULQJHU�NQ\ WWHW�RSS�WLO�0 RGHOO�6HUYHUHQ���HNVSRUW�IUD�0 LFURVWDWLRQ�
3XQNWIXQGDPHQWHU��RJ�YHJJEDQNHWWHU�EOLU�SODVVHUW�VRP�HJQH�³E\ JJ��
�
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�
�

8 WIRUGULQJHU�NQ\ WWHW�WLO�' ' 6 �YLHZ HU�RJ�HNVSRUW�IUD�0 LFURVWDWLRQ�
. UXPPH�EMHONHU�RJ�GHNNHU�VOLN�VRP�L�DXGLWRULHW�HNVSRUWHUHV�IHLO�RJ�YLVHV�LNNH�NRUUHNW�L�YLHZHUQH��
6OLVVHU�RJ�VSUDQJ�L�YHJJW\ NNHOVHU�HNVSRUWHUHV�LNNH�NRUUHNW���YLVHV�LNNH�NRUUHNW�L�YLHZHUQH��
( NVSRUWHQ�DY�0 LFURVWDWLRQ�PRGHOOHQ�WLO�,) &�IRUPDWHW�JLU�XOLNW�UHVXOWDW�DYKHQJLJ�DY�DYKHQJLJ�DY�KYLONHQ�
YHUVMRQ�DY�,) &�IRUPDWHW�PRGHOOHQ�HNVSRUWHUHV�WLO��
�
�

�
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� � �

�

,P SRUW�DY�,) &�P RGHOO�WLO�0 LFURVWDWLRQ�
$ 5. �VLQ�,) &�PRGHOO�EOH�KHQWHW�LQQ�PHG�,) &�LPSRUW�YHUW¡ \ HW�L�0 LFURVWDWLRQ�$ UFLWHFNWXUH�� � �� � �� � �� � ���
· � 9 HJJHU�PHG�UHNWDQJXO  UH�G¡ U�YLQGXVKXOO��YHJJHU�RJ�GHNNHU�VRP�LNNH�HU�PRGLILVHUW�PHG�

NOLSSHREMHNW�IXQJHUHU�XWHQ�SUREOHPHU��
· � 6¡ \ OHU�RJ�EMHONHU�EOLU�UHQ�JHRPHWUL��GYV�GH�NDQ�LNNH�HQGUHV��
· � 9 HJJHU�RJ�GHNNHU�VRP�EOLU�EHKDQGOHW�PHG�NOLSSHHOHPHQWHU�HOOHU�NDQWDYVOXWQLQJHU�VRP�HU�

NRPSOLVHUWH�EOLU�UHQ�JHRPHWUL��GYV�GH�NDQ�LNNH�HQGUHV����
· � ( JHQGHILQHUWH�EMHONHWYHUUVQLWW�EOLU�UHQ�JHRPHWUL��GYV�GH�NDQ�LNNH�HQGUHV���

,P SRUW�DY�,) &�P RGHOO�WLO�6WDDG�RJ�) ( 0 �' HVLJQ�
' HQ�NRPSOHWWH�,) &�PRGHOOHQ�EOH�IRUV¡ NW�LPSRUWHUW�L�) ( 0 �' HVLJQ��� ' �6WUXFWXUH�YHUVMRQ�� �� � �� � � �EHWD��
,) &�PRGHOOHQ�KHQWHV�LQQ�GLUHNWH�L�´2 SHQ́ �VRP�YLVW�XQGHU��
�

�
�
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,PSRUWHQ�DY�GHQ�NRPSOHWWH�,) &�PRGHOOHQ�IXQJHUWH�LNNH��RJ�HQ�PXOLJ�nUVDN�WLO�GHWWH�NDQ�Y  UH�DW�,) &�
PRGHOOHQ�LNNH�EOLU�HNVSRUWHUW�NRUUHNW�IUD�0 LFURVWDWLRQ�VRP�EHVNUHYHW�WLGOLJHUH��) RU�n�VH�RP�GHW�YDU�
PXOLJ�n�In�LPSRUWHUW�GHOHU�DY�,) &�PRGHOOHQ�EOH�GH�HOHPHQWHQH�VRP�GHILQHUHV�VRP��
�
,) &�EHDPV�L�PRGHOO�VHUYHUHQ�WUXNNHW�XW�VRP�HQ�HJHQ�PRGHOO�RJ�LPSRUWHUW�L�� ' �6WUXFWXUH��' HWWH�
UHVXOWHUWH�L�I¡ OJHQGH�PRGHOO��
�

�
�
+HU�YLVHV�VDPWOLJH�EMHONHU�XDYKHQJLJ�DY�PDWHULDOH��( Q�Q  UPHUH�XQGHUV¡ NHOVH�DY�PRGHOOHQ�YLVWH�
I¡ OJHQGH���
�
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�
�
7YHUUVQLWWHW�DY�VWnOEMHONHQH�YLVHU�LNNH�HNVDNW�NRUUHNW�WYHUUVQLWW�KYHUNHQ�QnU�GHW�JMHOGHU�VWDQGDUG�SURILOHU�
HOOHU�RSSVYHLVWH�SURILOHU��' H�RSSVYHLVWH�SURILOHQH�HU�KHU�YLVW�VRP�´VWnOSODWHÚ�RJ�JHRPHWULHQ�DY�
VWDQGDUG�VWnOSURILOHU�HU�YLVW�WLOQ  UPHW�NRUUHNW��PHQ�XWHQ�GHQ�HNVDNWH�JHRPHWULHQ��DYUXQGLQJ�L�KM¡ UQHU�
HWF����' HWWH�HU�RJVn�V\ QOLJ�L�,) &�YLHZHUHQ�VOLN�DW�GHW�HU�Q  UOLJJHQGH�n�WUR�DW�GHWWH�KDU�QRH�PHG�
HNVSRUWHQ�IUD�0 LFURVWDWLRQ�n�JM¡ UH���
�
%MHONHQH�HU�GHILQHUW�VRP�EHWRQJPDWHULDOH�RJ�LNNH�VRP�VWnO��' HWWH�PHGI¡ UHU�DW�PRGHOOHQ�L�� ' �6WUXFWXUH�
Pn�EHDUEHLGHV�I¡ U�GH�VWDWLVNH�EHUHJQLQJHQH�RJ�GLPHQVMRQHULQJHQ�NDQ�XWI¡ UHV��+YHUW�HQNHOW�HOHPHQW�Pn�
UHGLJHUHV�VOLN�DW�GHW�WLORUGQHV�NRUUHNW�PDWHULDOH�RJ�WYHUUVQLWW���
�
3n�EDNJUXQQ�DY�DW�KHOH�PRGHOOHQ�LNNH�ORW�VHJ�LPSRUWHUH�L�� ' �6WUXFWXUH�EOH�PRGHOOHQ�UHGXVHUW�WLO�n�
RPIDWWH�EDUH�XWNUDJHW�WDN�RYHU�LQQJDQJVSDUWL��0 RGHOOHQ�IRU�GHW�XWNUDJHGH�WDNHW�EOH�SnI¡ UW�HJHQODVW�RJ�
GHW�EOH�KHQWHW�XW�GHIRUPDVMRQVEHUHJQLQJHU�IUD�� ' �6WUXFWXUH��' HWWH�VHU�XW�WLO�n�IXQJHUH�JUHLW���
�
3UREOHPHQH�L�IRUELQGHOVH�PHG�LPSRUWHQ�DY�,) &�PRGHOOHQ�L�� ' �6WUXFWXUH�NDQ�OLJJH�L�DW�SU�LGDJ�Vn�
HNVLVWHUHU�GHW�LNNH�,) ' HU�VRP�EHVNULYHU�WYHUUVQLWW�RJ�PDWHULDOH�IXOOW�XW��1 RH�HU�XWDUEHLGHW�LQQHQ�
WUHNRQVWUXNVMRQHU�PHQV�GHW�LNNH�HU�XWDUEHLGHW�LQQHQIRU�VWnO�RJ�EHWRQJ��
�

,QIRUP DVMRQ�IUD�,) &�P RGHOOHQ��
' DJHQV�) ( 0 �' HVLJQ�JLU�LNNH�PXOLJKHW�WLO�n�HNVSRUWHUH�� ' �6WUXFWXUH�JLU�LQJHQ�PXOLJKHW�IRU�
HNVSRUW�DY�PRGHOOHQ�WLO�HQ�,) &�PRGHOO��' HWWH�NXQQH�Y  UW�Q\ WWLJ�EnGH�PHG�KHQV\ Q�Sn�n�
HNVSRUWHUH�YHUGLHU�NQ\ WWHW�WLO�XWQ\ WWHOVHVJUDG�RJ�ODVWHU��' HUVRP�� ' �6WUXFWXUH�NXQQH�HNVSRUWHUH�
WLO�,) &�IRUPDW�NXQQH�GHWWH�KHQWHV�RSS�LJMHQ�RJ�RSSGDWHUHV�L�0 LFURVWDWLRQ�GLUHNWH��
�
0 DUL�$QQH�2 YHUn�+DQV�$XYHU�/ DKXV�$UQH�0 DWWKLDVHQ��0 XOWLFRQVXOW�
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5 ,9 �

996�WHNQLNN�5 ,9 �JHQHUHOW�
( WW�DY�PnOHQH�PHG�%,0 �RJ�,) &�SURVMHNWHW�Sn�IURQWE\ JJHW�KDU�Y  UW�n�EHQ\ WWH�GH�VDPPH�YHUNW¡ \ HQH�
VRP�YL�EHQ\ WWHU�L�SURVMHNWHULQJHQ�DY�1 \ H�$ KXV��6: ( &2 �* U¡ QHUV�XWJDQJVSXQNW�IRU�n�XWYLNOH�VLQ�%,0 �
KDU�Y  UW�YHOGLJ�EUD�GD�PDQ�KDU�EHQ\ WWHW�� ' �PRGHOOHULQJ�PHG�0 DJL&$ ' �L�HQ�JRG�VWXQG�IRU�
SURVMHNWHULQJHQ�DY�KHOH�SURVMHNWHW��1 RHQ�VWRUH�VNULWW�KDU�GHW�GHUIRU�LNNH�Y  UW�Q¡ GYHQGLJ�n�WD�L�IRUKROG�
WLO�PRGHOOHULQJ�DY�9 9 6���
�
' HW�HU�OLWHQ�WYLO�RP�DW�� ' �PRGHOOHULQJ�HU�IUHPWLGHQ��9 nUH�HUIDULQJHU�PHG�%,0 �PRGHOOHULQJ��Sn�1 \ H�
$ KXV�HU�SRVLWLYH��� ' �PRGHOOHULQJ�JLU�HW�JRGW�YLVXHOOW�ELOGH�DY�DQOHJJHQH��PXOLJKHWHU�WLO�n�OHJJH�
LQWHOOLJHQV�L�WHJQLQJHQH��IRU�EHUJHQLQJHU��IRU�RYHUI¡ ULQJ�WLO�WLOEXG��DQEXGVEHVNULYHOVHU��,�WLOOHJJ�HU�GHW�
RJVn�PHU�PRUVRPW�n�PRGHOOHUH�HQQ�n�WHJQH�´GXPPH�� ' �VWUHNHÚ��
�
,�KHOH�GHWWH�SURVMHNWHW�KDU�YL�KDWW�PXOLJKHW�WLO�n�NRQWLQXHUOLJ�n�NRQWUROOHUH�NROOLVMRQHU�PRW�HOHNWUR�VRP�
RJVn�KDU�EHQ\ WWHW�0 DJL&DG��,�,) &�SURVMHNWHW�KDU�YL�L�WLOOHJJ�JMRUW�NROOLVMRQVNRQWUROO�PRW�DQGUH�
GLVLSOLQJHU�YLD�,) &�IRUPDWHW�PHG�SURJUDPPHU�VRP�HU�EnGH�YLHZHUH�RJ�NROOLVMRQVVMHNNHUH���
�
( QHUJLEHUHJQLQJHU�YDU�HW�GHOSURVMHNW�VRP�VRP�YL�KDGGH�VWRUH�IRUKnSQLQJHU�WLO��PHQ�VRP�JD�RVV�PDQJH�
XWIRUGULQJHU��' HW�KDU�Y  UW�YDULHUHQGH�LQWHUUHHU�SRWHQVLDOH�L�IOHUH�VHU�XW�WLO�DW�KDU�YLVW�VHJ�VWRG�YL�HQ�VWXQG�
Sn�VWHGHW�KYLO��GD�SURJUDPYDUHQ�LNNH�VYDUWH�WLO�IRUYHQWQLQJHQH��,�VNULYHQGH�VWXQG�KDU�YL�InWW�HQ�RSSWXU�
HWWHU�n�KD�OHWW�RVV�IUHP�WLO�DOWHUQDWLYH�SURJUDPPHU��
�
( Q�VWRU�IRUGHO�5,9 �KDU�KDWW�PHG�� ' �PRGHOOHULQJ�HU�DW�YL�NDQ�NRQWUROOHUH�RP�GHW�HU�NROOLVMRQHU�PRW�
DQGUH�IDJ��,�WLOOHJJ�YLOOH�GHW�Y  UW�VY  UW�DUEHLGVNUHYHQGH�n�VMHNNH�NROOLVMRQHU�PRW�YnUH�HJQH�
LQVWDOODVMRQHU�RP�GHW�LNNH�KDGGH�Y  UW�PXOLJ�n�IRUHWD�NROOLVMRQVNRQWUROOHU�L�PRGHOOHQ��( W�V\ NHKXV�VRP�
1 \ H�$ KXV�HU�Vn�NRPSOHNVW�PHG�PDQJH�U¡ U�RJ�YHQWLODVMRQVNDQDOHU�VRP�LNNH�VNDO�NROOLGHUH�PHG�
KYHUDQGUH��' HW�K¡ \ H�SURVMHNWHULQJVWHPSRHW�PHG�SURVMHNWHULQJ�RJ�E\ JJLQJ�VDPWLGLJ��KDU�JMRUW�GHW�
HNVWUD�YLNWLJ�n�XQQJn�IHLO�RJ�OHYHUH�GH�ULNWLJH�O¡ VQLQJHQH�I¡ UVWH�JDQJ��
�
9 L�KDU�RJVn�EHQ\ WWHW�HW�� ' �YLVXDOLVHULQJVSURJUDP�IUD�$ XWRGHVN�IRU�n�JL�HQWUHSUHQ¡ UHQH�� ' �
LOOXVWUDVMRQHU�L�HQNHOWH�NRPSOHNVH�RPUnGHU�RJ�KDU�InWW�WLOEDNHPHOGLQJHU�Sn�DW�GHWWH�KDU�Y  UW�WLO�KMHOS�L�
PRQWHULQJHQ���
�
%,0 �RJ�,) &�nSQHU�IRU�PDQJH�PXOLJKHWHU�WLO�n�IRUEHGUH�E\ JJHSURVHVVHQ�IRU�DOOH�LQYROYHUWH�SDUWHU��) UD�
GH�SURVMHNWHUHQGHV�VWnVWHG�NUHYHV�GHW�HW�VW¡ UUH�VW\ NNH�DUEHLG�WLGOLJHUH�L�SURVMHNWHULQJVSURVHVVHQ��GD�GHW�
VNDO�OHJJHV�PHU�LQIRUPDVMRQ�L�%,0 HQ��* HYLQVWHQ�HU�DW�GHQQH�LQIRUPDVMRQHQ�HU�PXOLJ�n�EHQ\ WWH�
JMHQQRP�KHOH�SURVMHNWHW�RJ�L�IOHUH�SURJUDPPHU��,QIRUPDVMRQ�Sn�REMHNWHQH�OHJJHV�NXQ�LQQ�HQ�JDQJ�RJ�
GHQQH�LQIRUPDVMRQHQ�HNVSRUWHUHV�IUD�SURJUDP�WLO�SURJUDP�YHG�KMHOS�DY�XWYHNVOLQJVIRUPDWHW�,) &��,) &�L�
1 \ H�$ KXV�SURVMHNWHW�EOH�VWDUWHW�Sn�HW�VWDGLXP�L�SURVMHNWHULQJHQ�GD�REMHNWHQH�KDGGH�EOLWW�
SURGXNWVSHVLILNNH��PHG�DQGUH�RUG�LNNH�JHQHULVNH�REMHNWHU��' HWWH�KDU�PHGI¡ UW�DW�YL�LNNH�NDQ�K¡ VWH�
HUIDULQJ�IUD�KYRUGDQ�RYHUJDQJHQ�PHOORP�JHQHULVNH�REMHNWHU�RJ�SURGXNWVSHVLILNNH�REMHNWHU�IXQJHUHU���
�
' HQ�VW¡ UVWH�XWIRUGULQJHQ�Vn�ODQJW�L�IRUKROG�WLO�,) &�HU�DW�VWDQGDUGHQ�LNNH�HU�IHUGLJ�XWYLNOHW��9 L�VDYQHU�
VnUW�HW�,) ' �OLEUDU\ �VOLN�DW�YL�InU�NRGHW�REMHNWHQH�YnUH��' HW�JMHQVWnU�GHVVYHUUH�HQ�JRG�GHO�L�IRUKROG�WLO�
9 9 6�REMHNWHU��' HW�IRUHOLJJHU�KHOOHU�LNNH�,' 0 ¶HU�VRP�NDQ�EHQ\ WWHV��' HWWH�LQQHE  UHU�DW�YL�GHVVYHUUH�
LNNH�KDU�RSSQnGG�DOOH�GH�PnO�VRP�YL�KDU�VDWW�RVV�GD�SURVMHNWHW�EOH�VWDUWHW��
�

2 EMHNWHU�RJ�SURSHUW\ �VHW��3VHW��
5,9 �KDU�PRGHOOHUW�DOOH�I¡ ULQJVYHLHU�RJ�9 9 6�REMHNWHU�L�GHWWH�SURVMHNWHW��0 HG�9 9 6�REMHNWHU�PHQHV�
NDQDOHU��U¡ U��YHQWLOHU��ULVWHU��VSMHOG�HWF��$ OOH�REMHNWHQH�HU�PRGHOOHUW�VRP�SURGXNWVSHVLILNNH�REMHNWHU��
' HW�HU�LNNH�EHQ\ WWHW�JHQHULVNH�REMHNWHU��2 EMHNWHQH�HU�KHQWHW�IUD�OHYHUDQG¡ UHQHV�HJHW�REMHNWELEOLRWHN���
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�
,�GHWWH�SURVMHNWHW�KDU�PDQ��VRP�WLGOLJHUH�QHYQW��NXQ�KDWW�HQ�%,0 �PHG�SURGXNWVSHVLILNNH�REMHNWHU��
0 DJL&$ ' �VRP�HU�PRGHOOHULQJVYHUNW¡ \ HW�KDU�HW�HJHW�REMHNWELEOLRWHN�PHG�JHQHULVNH�REMHNWHU��' HWWH�
ELEOLRWHNHW�HU�LPLGOHUWLG�LNNH�NRPSOHWW��' HW�HU�PXOLJ�n�ODJH�HJQH�JHQHULVNH�REMHNWHU�L�0 DJL&$ ' ��PHQ�
DQVYDUHW�IRU�n�KD�HW�NRPSOHWW�JHQHULVN�REMHNWELEOLRWHN�E¡ U�LNNH�OLJJH�KRV�GHQ�SURVMHNWHUHQGH��,GHHOW�VHWW�
EXUGH�GHW�NDQVNMH�Y  UW�RSSUHWWHW�HW�IHOOHV�QDVMRQDOW�REMHNWELEOLRWHN�GHU�REMHNWHQH�EOLU�EHULNHW�PHG�,) ' �
NRGHU�HWWHU�KYHUW�VRP�GLVVH�IRUHOLJJHU��$ QVYDUHW�IRU�n�GULIWH�GHWWH�NXQQH�NDQVNMH�OLJJH�KRV�6LQWHI�
%\ JJIRUVN"�
( W�DQQHW�DOWHUQDWLY��RP�HQQ�QRH�GnUOLJHUH��HU�DW�SURJUDPYDUHOHYHUDQG¡ UHQ�RSSUHWWHU�HW�NRPSOHWW�
JHQHULVN�ELEOLRWHN��
�
$ OOH�REMHNWHU�KDU�VRP�VWDQGDUG�HW�JOREDOW�LGHQWLILNDVMRQVQXPPHU��HQ�VnNDOW�,IF�* 8 ,' ��' HWWH�JM¡ U�GHW�
PXOLJ�n�JMHQQNMHQQH�HW�VSHVLILNW�REMHNW�L�PRGHOOHQ��9 LGHUH�KDU�REMHNWHQH�SURSHUW\ �VHWV��3VHW��VRP�
LQQHKROGHU�LQIRUPDVMRQ�RP�REMHNWHW��W\ SH��VW¡ UUHOVH�HWF��RJ�RSSO\ VQLQJHU��PDQ�KDU�EHULNHW�PRGHOOHQ�
PHG��I�HNV�OXIWPHQJGH�VRP�PRGHOOHQ�EHULNHV�HWWHU�DW�GHW�HU�XWI¡ UW�EHUHJQLQJHU���' HWWH�HU�GHILQHUW�L�,) &��
PHG�GHW�HU�Q¡ GYHQGLJ�PHG�HW�HJHQGHILQHUW�SVHW�L�WLOOHJJ��EO�D��HU�GHW�QDVMRQDOH�IRUKROG�VRP�1 6�NRGHU�
VRP�E¡ U�IUHPNRPPH�Sn�REMHNWHQH���
�
9 L�KDU�HUIDUW�XQGHUYHLV�DW�3VHW�YLVHV�IRUVNMHOOLJ�L�XOLNH�SURJUDPPHU��' HW�KDGGH�Y  UW�¡ QVNHOLJ�DW�GH�XOLNH�
SURJUDPYDUHOHYHUDQG¡ UHQH�VDPDUEHLGHU�RP�HQ�IHOOHV�VWDQGDUG�IRU�KYRUGDQ�3VHW�VNDO�YLVHV��' HW�YLO�JM¡ UH�
GHW�HQNOHUH�n�PHU�RYHUVLNWOLJ���
�
3n�QHVWH�VLGH�HU�GHW�YLVW�HW�HNVHPSHO�Sn�3VHW�IRU�HQ�. 62 �DYWUHNNVYHQWLO�L�KHQKROGVYLV�' ' 6�,) &�9 LHZHU�
RJ�6ROLEUL�0 RGHO�&KHFNHU��7LOVYDUHQGH�JMHOGHU�RJVn�IRU�2 FWDJD�0 RGHOOHU�RJ�1 DYLV: RUNV�-HWVWUHDP��
�

�
) LJ �$ � � , ) &�9LHZ HU�� 3VHW�IRU�DYWUHNNVYHQWLO�� . 62 � � � � � � �
�

�
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) LJ �%� �6ROLEUL�0 RGHO�&KHFNHU�� � �3VHW�IRU�DYWUHNNVYHQWLO�� . 62 � � � � � � �

�
�

( ' 0 �P RGHOVHUYHU�IUD�( 30 �7HFKQRORJ\ �

0 RGHOOVHUYHUHQ�KDU�Y  UW�EHQ\ WWHW�WLO�n�ODVWH�RSS�YnU�HJHQ�PRGHOO��5,9 ��RJ�ODVWH�QHG�DQGUH�IDJV�
PRGHOOHU��0 HUJLQJ�DY�ILOHQH�L�PRGHOOVHUYHUHQ�KDU�Y  UW�JMRUW�DY�( 30 ��' HW�KDU�Y  UW�EHKRY�IRU�n�JM¡ UH�HQ�
GHO�WLOSDVQLQJHU�DY�GH�HQNHOWH�IDJV�PRGHOOHU�IRU�n�In�WLO�GHWWH��3URVMHNWHW�KDU�LNNH�KDWW�HQ�IHOOHV�
SURVMHNWVWDQGDUG�IRU�GHILQHULQJ�DY�QXOOSXQNWHU�RJ�PnOHHQKHWHU��PLOLPHWHU�EUXNW�DY�DOOH�IDJ��PHG�
XQQWDN�DY�5,%�VRP�KDU�EHQ\ WWHW�PHWHU���. RRUGLQDWHU�VRP�LIF6LWH�L�IRUKROG�WLO�UHIHUDQVHSXQNW��
LIF%XLOGLQJ�L�IRUKROG�WLO�LIF6LWH�RVY�YDU�LNNH�GHILQHUW��JMHOGHU�IRU�DOOH�IDJ���' HWWH�EOH�NRUULJHUW�PDQXHOW�L�
PRGHOOVHUYHUHQ��
�
2 SSODVWLQJ�DY�YnU�HJHQ�PRGHOO�L�PRGHOOVHUYHUHQ�KDU�VWRUW�VHWW�IXQJHUW�EUD��,QQLPHOORP�KDU�YL�RSSOHYG�
HQ�GHO�XIRUVWnHOLJH�IHLOPHOGLQJHU��PHQ�( 30 �KDU�Y  UW�UDVNH�PHG�n�JL�WLOEDNHPHOGLQJ�L�IRUKROG�WLO�GHWWH�
RJ�DQGUH�SUREOHPHU�YHGU¡ UHQGH�PRGHOOVHUYHUHQ��1 HGODVWLQJ�DY�DQGUH�IDJV�PRGHOO�IXQJHUHU�EUD��
1 nU�GHW�JMHOGHU�EUXNHUJUHQVHVQLWWHW�HU�GHW�NODUW�HW�IRUEHGULQJVSRWHQVLDOH��1 nU�PDQ�EHYHJHU�VHJ�PHOORP�
GH�XOLNH�LIFV\ VWHP�HU�GHW�OLWW�LUULWHUHQGH�DW�PDQ�KHOH�WLGHQ�Pn�MXVWHUH�NRORQQHVW¡ UUHOVHQ�IRU�n�In�PHG�VHJ�
DOO�WHNVWHQ��' HWWH�HU�PHOGW�WLOEDNH�WLO�( 30 �RJ�GH�YLO�IRUEHGUH�GHWWH�HWWHU�KYHUW��8 QGHUYHLV�KDU�GHW�
NRPPHW�IOHUH�UHYLVMRQHU�DY�PRGHOOVHUYHUHQ�HWWHU�KYHUW�VRP�Q\ H�IXQNVMRQHU�HU�ODJW�WLO�RJ�IRUEHGULQJHU�HU�
XWI¡ UW�IRU�n�In�PRGHOOVHUYHUHQ�PHU�VWDELO���
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5 ,9�0 RGHOOHULQJVYHUNW¡ \ �±�0 DJL&$ ' �� � � � �� � �
6: ( &2 �* U¡ QHU�EUXNHU�0 DJL&$ ' �PHG�$ XWR&$ ' �� � � � �SODWWIRUP�VRP�PRGHOOHULQJVYHUNW¡ \ �YHUNW¡ \ �
XQGHU�DUEHLGHW�PHG�n�SURVMHNWHUH�1 \ H�$ KXV��3URJUDPPHW�HU�JRGW�NMHQW�DY�DOOH�VRP�SURVMHNWHUHU�RJ�
WHJQHU�L�GHWWH�SURVMHNWHW���
�
�
�
�
�

) LJ �&� �6NMHUP ELOGHU�IUD�0 DJL&$ ' �

�
0 DJL&$ ' �HU�HWW�SURJUDP�PHG�VWRU�SUHVLVMRQ�RJ�Q¡ \ DNWLJKHW��' HW�LQQHKROGHU�V\ PEROELEOLRWHNHU�IRU�U¡ U�
RJ�YHQWLODVMRQVIDJHW�KYRU�DOOH�V\ PEROHU�HU�� ' �REMHNWHU��6RP�WLGOLJHUH�QHYQW�YDU�SURVMHNWHW�L�HQ�IDVH�
KYRU�OHYHUDQG¡ UVSHVLILNNH�REMHNWHU�EOH�EUXNW��' LVVH�REMHNWHQH�HU�KHQWHW�IUD�OHYHUDQG¡ UHQHV�HJHW�
V\ PEROELEOLRWHN�RJ�KDU�ULNWLJ�JHRPHWUL��2 EMHNWHQH�HU�EHULNHW�PHG�SURVMHNWHWV�HJHQGHILQHUWH�
V\ VWHPQXPPHU��OXIWPHQJGHU��1 6�NRGHU�RVY�HWWHU�VRP�EHUHJQLQJHU�JM¡ UHV�RJ�Q\ �LQIRUPDVMRQ�EOLU�
WLOJMHQJHOLJ��$ OOH�W\ SHU�DY�U¡ UV\ VWHPHU�RJ�YHQWLODVMRQ�HU�WHJQHW�L�GHQ�VDPPH�PRGHOOHQ��RJ�GHW�HU�HQ�
PRGHOOILO�IRU�KYHU�HWDVMH��
�
3n�QHVWH�VLGH�HU�GHW�YLVW�HNVHPSHO�Sn�3DUW�3URSHUWLHV�IRU�HQ�WLOOXIWVYHQWLO��3DUW�3URSHUWLHV�LQQHKROGHU�
P\ H�DY�GHQ�VDPPH�LQIRUPDVMRQHQ�VRP�HW�SVHW�YHG�,) &�HNVSRUW��$ OOH�REMHNWHQH�KDU�HJQH�3DUW�
3URSHUWLHV��HOOHU�SVHW���0 DQ�NDQ�RJVn�VNULYH�LQQ�HJQH�RSSO\ VQLQJHU�VRP�PDQ�¡ QVNHU�n�KD�PHG��' HW�NDQ�
Y  UH�IRUHNVHPSHO�1 6�NRGH��O¡ SHQXPPHU�PHG�PHU��

�
�

�
�
�
�
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�

�

�
) LJ � ' � � �3DUW�3URSHUWLHV�P HG�RYHUVLNW�RYHU�V\ VWHP � �W\ SH�SURGXNW�GLP HQVMRQ��OXIWP HQJGH� �O\ GQLYn� �LVRODVMRQVW\ SH� � �
UHIHUDQVHSXQNW�RVY� � IRU�HQ�EHVWHP W�YHQWLO��

�
9 HUVMRQ�� � � � �� � �DY�0 DJL&$ ' �VRP�YL�KDU�EHQ\ WWHW�L�SURVMHNWHW�KDU�NXQ�,) &�� [ � �HNVSRUW��9 L�KDGGH�
VWRUH�SUREOHPHU�PHG�n�JHQHUHUH�,) &�ILOHU�DY�GH�VW¡ UVWH�PRGHOOILOHQH�YnUH��DQWDNHOLJ�SJD�QRHQ�
EHJUHQVQLQJHU�Sn�ILOVW¡ UUHOVHQ��' HWWH�EOH�O¡ VW�YHG�n�GHOH�,) &�HNVSRUWHQ�L�YHQWLODVMRQ��VSULQNOHU�RJ�U¡ U��
' HQ�VLVWH��YHUVMRQ�DY�0 DJL&$ ' �VRP�NRP�L�YnU�VRPPHU�KDU�LPLGOHUWLG�,) &�� [ � �HNVSRUW��9 L�WHVWHW�XW�
,) &�HNVSRUWHQ�L�GHQQH�YHUVMRQHQ�RJVn��RJ�GHW�JLNN�GD�VPHUWHIULWW�n�JHQHUHUH�VWRUH�,) &�ILOHU�XWHQ�n�PnWWH�
GHOH�PRGHOOHQ�RSS��,) &�ILOHQH�EOH�ODVWHW�RSS�Sn�PRGHOOVHUYHUHQ��
�
' HW�HU�GHVVYHUUH�NXQ�PXOLJ�n�HNVSRUWHUH�WLO�,) &�IRUPDW�L�0 DJL&$ ' ��,PSRUW�DY�,) &�IRUPDW�HU�LNNH�
PXOLJ��' HWWH�HU�QRH�SURJUDPOHYHUDQG¡ UHQ�MREEHU�PHG�n�O¡ VH��
�
' HW�ILQQHV�HQ�HJHQ�HNVSRUW�NRPPDQGR�IRU�n�HNVSRUWHUH�XW�,) &�ILOHU��' HQQH�NRPPDQGRHQ�HU�ODJHW�
VSHVLHOW�IRU�1 \ H�$ KXV�SURVMHNWHW�RJ�ILQQHV�Qn�Sn�GHQ�Q\ HVWH�UHYLVMRQHQ�DY�0 DJL&$ ' ���

�

�
) LJ �( �0 HQ\ � IRU� , ) &�HNVSRUW�

� �
' HWWH�HU�EDUH�HW�HNVHPSHO�Sn�GLDORJHQ�VRP�KDU�Y  UW�PHOORP�SURGXVHQWHQ�RJ�OHYHUDQG¡ UHQ�DY�
0 DJL&$ ' ��3URJPDQ�L�) LQODQG��VRP�XWYLNOHU�SURJUDPPHW��RJ�1 HVWRU��VRP�HU�IRUKDQGOHUHQ�L�1 RUJH��KDU�
YL�KDWW�HW�WHWW�RJ�NRQVWUXNWLYW�VDPDUEHLG�PHG��%HJJH�ILUPDHQH�KDU�KMXOSHW�RVV�PHG�HJQH�¡ QVNHU��0 DQJH�
DY�YnUH�¡ QVNHU�RJ�EHKRY�KDU�EOLWW�LQQOHPPHW�L�GH�Q\ HVWH�YHUVMRQHQH�DY�0 DJL&$ ' ��9 L�KDU�L�WLOOHJJ�RIWH�
InWW�EHWDYHUVMRQHU�IRU�XWSU¡ YLQJ��( W�¡ QVNH�IUD�RVV�KDU�Y  UW�n�InWW�PHG�,) &�HNVSRUW�DY�LVRODVMRQ�
�LVRODVMRQ�HU�LNNH�,) &�� [ � � �VOLN�DW�YL�NDQ�WHVWH�L�&ODVK�' HWHFWLRQ�SURJUDPPHQH�RP�DOOH�NDQDOHU�RJ�U¡ U�
VRP�JnU�JMHQQQRP�EUDQQYHJJHU�KDU�EUDQQLVRODVMRQ��' HWWH�¡ QVNHW�KDU�YL�Qn�InWW�RSSI\ OOW�L�GHQ�VLVWH�
EHWDYHUVMRQHQ�DY�0 DJL&$ ' ��( W�HJHW�IHOW�IRU�,) ' �NRGH�HU�L�WLOOHJJ�QRH�YL�¡ QVNHU�n�In�PHG�L�3DUW�
3URSHUWLHV��VOLN�DW�GHWWH�EOLU�HQ�GHO�DY�,) &�HNVSRUWHQ��9 L�KDU�WHVWHW�HNVSRUWHQ�DY�,) ' �NRGH�PHG�n�OHJJH�
LQQ�HQ�ILNWLY�NRGH��QRH�VRP�IXQJHUHU�EUD��
�
�
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6ROLEUL�0 RGHO�&KHFNHU�Y�� �� ��
,�SLORWSURVMHNWHW�KDU�YL�WHVWHW�6ROLEUL�0 RGHOO�&KHFNHU�YHUVMRQ�� �� ��HQ�YHUVMRQ�� �� �HU�NRPPHW��PHQ�LNNH�
WHVWHW���' HWWH�SURJUDPPHW�IXQJHUHU�JRGW�IRU�n�XWI¡ UH�NROOLVMRQVNRQWUROOHU��
9 L�KDU�WHVWHW�XW�EnGH�ILOIRUPDWHW�,) &�� [ � �RJ�� [ � ��RJ�EHJJH�IRUPDWHQH�IXQJHUHU�OLNH�EUD��6ROLEUL�0 RGHO�
&KHFNHU�HU�EHQ\ WWHW�WLO�n�VMHNNH�HYHQWXHOOH�NROOLVMRQHU�YL�KDU�Sn�YnUH�9 9 6�LQVWDOODVMRQHU�PRW�IDJHQH�
$ 5. ��5 ,%�RJ�5,( ��PHQ�RJVn�IRU�n�WHVWH�NROOLVMRQHU�LQQHQ�YnUW�HJHW�IDJ�RJ�PHOORP�GH�DQGUH�VLWW�IDJ��
0 DJL&$ ' �KDU�VRP�QHYQW�PXOLJKHW�WLO�n�IRUHWD�NROOLVMRQVWHVWHU��RJ�NROOLVMRQVWHVWLQJ�L�6ROLEUL�YLO�Y  UH�HW�
VXSSOLPHQW�WLO�GHQQH�±LNNH�HQ�HUVWDWQLQJ��3UHVHQWDVMRQVPHVVLJ�YLVHV�NROOLVMRQHU�P\ H�EHGUH�L�6ROLEUL��
9 L�VHU�HQ�VWRU�JHYLQVW�L�n�NXQQH�XWI¡ UH�GLVVH�KDQGOLQJHQH�Sn�HQ�HQNOHUH�PnWH�HQQ�WLGOLJHUH��KYRU�PDQ�I¡ U�
EUXNWH�� ' �WHJQLQJHU�RJ�PnWWH�KD�NRQWUROO�Sn�K¡ \ GHU�GLPHQVMRQHU�DY�XWVW\ U�RJ�I¡ ULQJVYHLHU��0 RGHOOHQ�
VRP�HU�HNVSRUWHUW�WLO�,) &�IRUPDW�L�0 DJL&$ ' �KHQWHV�GLUHNWH�LQQ�L�6ROLEUL��+HU�NDQ�PDQ�HQNHOW�´PHUJH́ �
LQQ�GH�DQGUH�IDJHQH�RJ�IRUHWD�NROOLVMRQVNRQWUROO��6ROLEUL�JM¡ U�PHU�HQQ�NROOLVMRQVNRQWUROOHU��' HW�HU�RJVn�
IRUKnQGVGHILQHUWH�´5XOH�VHWV́ ��UHJHORSSVHWW���( Q�UHJHO�NDQ�I�HNV�Y  UH�NRQWUROO�DY�VW¡ UUHOVH�Sn�
EUDQQFHOOHU��NRQWUROO�DY�G¡ UHU��YLQGXHU�L�EUDQQYHJJHU�HWF��
� �

�

�
) LJ �* �±�+ HU�HU�5 , ( �VLQ�, ) &� ILO�DY� � �HWDVMH�P HUJHW�P HG�5 , 9 �VLQ�� �HWDVMH�L�6ROLEUL�0 RGHO�&KHFNHU�

�
' HW�HU�HQNHOW�n�EHYHJH�VHJ�UXQGW�L�PRGHOOHQ��0 DQ�KDU�PXOLJKHWHQ�WLO�n�URWHUH��IO\ ��] RRPH��Jn�RVY��+YLV�
PDQ�KDU�PHUJHW�IOHUH�IDJV�,) &�ILOHU��NDQ�PDQ�VNUX�DY�RJ�Sn�GH�IDJHQH�PDQ�¡ QVNHU�n�VH�LNNH�VH��1 nU�
PDQ�VNDO�IRUHWD�HQ�NROOLVMRQVWHVW�Pn�PLQVW�WR�DY�ILOHQH�Y  UH�DNWLYH��0 DQ�Pn�RJVn�YHOJH�ULNWLJ�UHJHO�IRU�
GHW�PDQ�¡ QVNHU�n�NRQWUROOHUH��7ROOHUDQVHU�NDQ�OHJJHV�LQQ�RJ�IOHUH�UHJOHU�NDQ�NRPELQHUHV��. ROOLVMRQHU�
HOOHU�YDUVOLQJVSXQNWHU�GHOHV�LQQ�L�WUH�NDWHJRULHU�DYKHQJLJ�DY�KYRU�DOYRUOLJH�GH�HU��0 LQGUH�DOYRUOLJH�EOLU�
PHUNHW�PHG�JXO�WUHNDQW��OLWW�PHU�DOYRUOLJ�PHG�RUDQVMH�RJ�GH�DOYRUOLJVWH�PHG�U¡ G�WUHNDQW���
�
. ROOLVMRQHQH�YLVHV�PHG�HQ�WHNVW�VRP�IRUNODUHU�KYD�VRP�NROOLGHUHU�RJ�GHWWH�YLVHV�VRP�HQ�OLVWH�L�HWW�
WUnGV\ VWHP��1 nU�YL�PDUNHUHU�HWW�SXQNW�L�OLVWHQ�EOLU�GHQQH�NROOLVMRQHQ�PDUNHUW�U¡ G�L�PRGHOOHQ���

�
( WWHU�DW�NROOLVMRQHQH�HU�IXQQHW�NDQ�PDQ�WD�ELOGH�DY�GHW�DNWXHOOH�RPUnGHW��OHJJH�WLO�HQ�NRPPHQWDU�RJ�
ODJUH�GHW�KHOH�VRP�HQ�UDSSRUW�L�SGI�IRUPDW��3HUIHNW�IRU�n�KD�PHG�VHJ�L�P¡ WHU�IRU�SUREOHPO¡ VLQJ���

�
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�
) LJ�+ �� �. ROOLVMRQ�P HOORP �5 ,( V�NDEHOVWLJH�5 ,9V�O\ GIHOOH����

�
�

�
) LJ�,�±�8 WGUDJ�DY�NROOLVMRQVUDSSRUW��6WRUH�ELOGHU�DY�GHW�DNWXHOO�RP UnGHW�P HG�NRP P HQWDUHU�WLO��

�
7HVWLQJHQ�DY�6ROLEUL�KDU�Y  UW�O  UHULNW�RJ�J¡ \ ��VSHVLHOW�IRUGL�GHW�IXQJHUHU�Vn�EUD�PRW�,) &�IRUPDWHW��
. XQQVNDS�HU�RSSQnGG�JMHQQRP�SU¡ YH�RJ�IHLOH�PHWRGHQ��9 L�KDU�RJVn�EUXNW�6ROLEUL�VRP�HQ�YLHZHU��
8 QGHU�SURVMHNWHW�PHG�6ROLEUL�KDU�YL�RJVn�KDWW�VHPLQDUHU�PHG�SUHVHQWDVMRQ�DY�VWDWXV�IRU�,) &�SURVMHNWHW��
' HW�KDU�GD�EOLWW�JLWW�KDQGV�RQ�GHPRQVWUDVMRQHU�DY�SURJUDPPHW���
�
' HW�HU�LQJHQ�UHVXOWDWHU�DY�GHW�YL�KDU�JMRUW�L�SURJUDPPHW�VRP�KDU�EHULNHW�,) &�PRGHOOHQ��' HW�HU�NXQ�Y  UW�
HQYHLV�NRPPXQLNDVMRQ�PHG�,) &�%,0 ��3URJUDPPHW�HU�NXQ�HWW�YHUNW¡ \ �IRU�n�O¡ VH�NROOLVMRQHU�HOOHU�VRP�
YLHZHU����

�
9 L�KDU�LNNH�NXQQHW�ILQQH�QRHQ�IHLO�YHG�SURJUDPPHW��9 L�KDU�Y  UW�L�NRQWDNW�PHG�6ROLEUL�DQJnHQGH�
PXOLJKHWHQ�IRU�\ WWHUOLJHUH�UHJOHU��9 L�¡ QVNHU�RVV�PXOLJKHWHQ�WLO�EODQW�DQQHW�n�VMHNNH�RP�NDQDOHU�RJ�U¡ U�
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KDU�GHQ�Q¡ GYHQGLJH�EUDQQLVRODVMRQHQ�L�IRUKROG�WLO�EUDQQYHJJHU��' HW�HU�EDUH�n�NRPPH�PHG�¡ QVNHU�IRU�
GHWWH�RJ�DQQHW��

1 DYLV: RUNV�- HWVWUHDP �P HG�&ODVK�' HWHFWLYH�����������������������
3URJUDPPHW�KDU�PDQJH�OLNKHWVWUHNN�PHG�6ROLEUL�0 RGHO�&KHFNHU��,�WLOOHJJ�WLO�n�NXQQH�IRUHWD�
NROOLVMRQVVMHNNHU�HU�SURJUDPPHW�HQ�IORWW�YLHZHU��' HQQH�IXQNVMRQHQ�RJ�7LPHOLQHU�EOLU�RPWDOW�DQGUH�
VWHGHU�L�UDSSRUWHQ��9 L�KDU�WHVWHW�EUXNHQ�RJ�PXOLJKHWHQH�PHG�1 DYLV: RUNV�&ODVK�' HWHFWLYH�PHG�EUXN�DY�
EnGH�,) &�� [ � �RJ�� [ � �ILOHU���
�
. ROOLVMRQVNRQWUROOHQ�HU�PHJHW�HQNHO�L�EUXN�RJ�GHW�KDU�LNNH�Y  UW�QRH�EHKRY�IRU�RSSO  ULQJ��' HW�HU�VWRU�
JHYLQVW�n�NXQQH�KHQWH�XW�UHVXOWDWHQH�IUD�HQ�NROOLVMRQVNRQWUROO�PRW�DQGUH�IDJHQH�Sn�HQ�HQNHO�RJ�UDVN�
PnWH��,) &�ILOHQH�HU�OHWWH�n�EHKDQGOH�L�1 DYLV: RUNV�&ODVK' HWHFWLYH��RJ�GHW�WDU�EDUH�QRHQ�VHNXQGHU�IUD�
SURVHVVHQ�VWDUWHU�WLO�WHVWHQ�HU�JMHQQRPI¡ UW��
�
6RP�IRU�6ROLEUL�KDU�PDQ�XWI¡ UW�NROOLVMRQVNRQWUROOHU�KRYXGVDNHOLJ�PHOORP�5,9 �RJ�5,( ��PHQ�RJVn�PRW�
$ 5. ��5HVXOWDWHWHQH�HU�VDPPHQOLJQHW�PHG�UHVXOWDWHW�IRU�WLOVYDUHQGH�NROOLVMRQVNRQWUROO�L�6ROLEUL��
5HVXOWDWHW�HU�OLNW�L�EHJJH�SURJUDPPHU��) RUVNMHOOHQ�Sn�GLVVH�WR�SURJUDPPHQH�HU�LNNH�Vn�VWRUH��5HVXOWDWHW�
YLVHV�OLWW�DQQHUOHGHV�L�GH�WR�SURJUDPPHQH��PHQ�HOOHUV�PHUJHU�PDQ�Sn�QHVWHQ�VDPPH�PnWH��PDQ�NDQ�
OHJJH�LQQ�WROHUDQVHPnO�RJ�HJHQGHILQHUWH�SXQNWHU��
�

�
) LJ�- �� �5 ,9 �,) &�ILO�DY�SODQ�� �HWJ�nSQHW�L�1 DYLV: RUNV���
�
0 DQ�KDU�IOHUH�JUDGHU�DY�NROOLVMRQVNRQWUROO��9 L�KDU�VWRUW�VHWW�YDOJW�´+DUǴ ��GD�GHWWH�YDOJHW�WDU�PHG�VHJ�
DOOH�W\ SHU�NROOLVMRQHU��5HVXOWDWHQH�SUHVHQWHUHV�OLWW�DQQHUOHGHV�L�1 DYLV: RUNV�HQQ�L�6ROLEUL��9 L�InU�RSS�HQ�
OLVWH�PHG�EHVNULYHOVH��KYLONHQ�NRRUGLQDW�NROOLVMRQHQ�HU�L��NORNNHVOHWW��GDWR��RVY��9 HG�n�YHOJH�GH�XOLNH�
´FODVKHQH́ �L�OLVWHQ�InU�PDQ�ELOGH�DY�NRQIOLNWHQ��ELOGH�DY�%,0 �KYRU�NROOLVMRQHQ�KDU�DQQHQ�IDUJH�HQQ�
UHVWHQ��RJ�PDQ�NDQ�JRGNMHQQH�NROOLVMRQHU��PDUNHUHV�JU¡ QQH�RJ�YLO�LNNH�NRPPH�RSS�VRP�NROOLVMRQHU�
VHQHUH���8 WLIUD�GHWWH�NDQ�PDQ�JHQHUHUH�HQ�UDSSRUW��,�UDSSRUWHQ�NDQ�PDQ�YHOJH�KYD�VRP�VNDO�WDV�PHG�
�JDPOH�NROOLVMRQHU��JRGNMHQWH��Q\ H�RVY���0 DQ�NDQ�YHOJH�KYLONHW�YLHZ�GH�XOLNH�NROOLVMRQHQH�VNDO�VHHV�IUD�
RJ�ILOIRUPDW�IRU�UDSSRUWHQ��; 0 / ��+70 / ��7( ; 7�RJ�$ 6�YLHZSRLQW�����

�
��
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�
) LJ�. �±�8 WGUDJ�IUD�NROOLVMRQVUDSSRUW�L�1 DYLV: RUNV��%LOGHQH�L�UDSSRUWHQ�HU�VP n��P HQ�NOLNNHU�P DQ�Sn�GHP �
EOLU�GH�VW¡ UUH��
�
1 DYLV: RUNV�HU�HW�IORWW�RJ�Q\ WWLJ�YHUNW¡ \ ��EnGH�WLO�NROOLVMRQVNRQWUROO�RJ�VRP�YLHZHU��9 L�KDU�LNNH�IXQQHW�
IHLO�YHG�SURJUDPPHW��GHW�HU�HQNHOW�L�EUXN�RJ�UHVXOWDWHQH�IUD�NROOLVMRQVWHVWHQH�NRPPXQLVHUHU�Sn�HQ�EUD�
PnWH��3URJUDPPHW�NDQ�NXQ�KHQWH�LQIRUPDVMRQ�IUD�%,0 ��PHQ�LNNH�EHULNH�,) &�PRGHOOHQ��( QHVWH�YL�
NXQQH�¡ QVNH�RVV�Sn�VLNW�HU�GHQ�VDPPH�PXOLJKHWHQ�PDQ�KDU�YHG�EUXN�DY�5XOH�VHWV�L�6ROLEUL��. XQQH�
IRUHWD�DQGUH�WHVWHU�DY�PRGHOOHQ�VOLN�VRP�I�HNV�WLOJMHQJHOLJKHW�IRU�UXOOHVWROEUXNHUH��NRQWUROO�DY�
U¡ PQLQJVYHLHU�HWF��
�
- RDNLP �( QJHQ��6ZHFR�* U¡ QHU�

�

9LHZ HUH�
9 L�KDU�WHVWHW�XW�XOLNH�YLHZHUH��0 DQJH�DY�GH�WHVWHGH�YLHZHUQH�KDU�DQGUH�IXQNVMRQHU�HQQ�EDUH�YLHZHUH��
' HWWH�HU�QHYQW�XQGHU��PHQ�EHVNUHYHW�\ WWHUOLJHUH�L�GH�HQNHOWH�NDSLWOHQH��

6ROLEUL�0 RGHO�&KHFNHU�Y�� �� �
0 HUJLQJ�DY�GH�HQNHOWH�IDJV�PRGHOOILOHU�JM¡ UHV�L�SURJUDPPHW�RJ�ILOHQ�InU�Q\ �ILOHQGHOVH��' HW�HU�HQNHOW�n�
QDYLJHUH�UXQGW�L�PRGHOOHQ�RJ�PDQ�KDU�IOHUH�XOLNH�YDOJ�L�IRUKROG�WLO�KYRUGDQ�PDQ�YLO�EHYHJH�VHJ�UXQGW�
�Jn��IO\ ��JUDYLW\ IXQNVMRQ�HWF���* UDILNNHQ�HU�YHOGLJ�EUD�IRU�DOOH�IDJ��0 DQ�NDQ�YHG�n�NOLNNH�Sn�REMHNWHQH�
In�RYHUVLNW�RYHU�HJHQVNDSHU��SVHW���3URJUDPPHW�KDU�RJVn�DQGUH�IXQNVMRQHU�VOLN�VRP�&ODVK�GHWHFWLRQ���

1 DYLVZ RUNV�- HWVWUHDP �
0 HUJLQJ�DY�PRGHOOILOHU�JM¡ UHV�RJVn�KHU�L�SURJUDPPHW��) LOHQ�InU�RJVn�KHU�Q\ �ILOHQGHOVH��6RP�IRU�6ROLEUL�
HU�GHW�HQNHOW�n�URWHUH�RJ�QDYLJHUH�UXQGW�L�PRGHOOHQ�RJ�JUDILNNHQ�HU�IRU�DOOH�IDJ�YHOGLJ�EUD��0 DQ�NDQ�YHG�
n�NOLNNH�Sn�REMHNWHQH�In�RYHUVLNW�RYHU�HJHQVNDSHU��SVHW���,�3UHVHQWHU�GHOHQ�DY�SURJUDPPHW�NDQ�PDQ�
OHJJH�Sn�XOLNH�PDWHULDOW\ SHU��EDNJUXQQVHIIHNWHU��RJ�O\ VVHWWH�PHG�VN\ JJHU��VOLN�DW�PRGHOOHQ�EOLU�PHVW�
PXOLJ�YLUNHOLJKHWVWUR��3URJUDPPHW�KDU�HQ�UHNNH�DQGUH�IXQNVMRQHU�VRP�HQWHQ�HU�HQ�GHO�DY�SURJUDPPHW�
HOOHU�HQ�WLOOHJJVPRGXO��' HWWH�HU�IXQNVMRQHU�VRP�3UHVHQWHU��YLVXDOLVHULQJ���7LPHOLQHU��OLQNLQJ�DY�PRGHOO�
PRW�IUHPGULIWVSODQ��RJ�&ODVK�' HWHFWLRQ��NROOLVMRQVWHVWLQJ���' LVVH�IXQNVMRQHQH�EOLU�RPWDOW�DQGUH�VWHGHU��



1 \ H�$KXV�� ,) &�3URVMHNW�� ( YDOXHULQJVUDSSRUW�� � � �� � �� � � � �

� � �DY�� � �

2 FWDJD�0 RGHOOHU�� �� �� P � � U�
0 HUJLQJ�DY�PRGHOOILOHU�JM¡ UHV�L�SURJUDPPHW��) LOHQH�InU�LQJHQ�Q\ �HQGHOVH��' HW�WDU�UHODWLYW�ODQJ�WLG�n�
nSQH�ILOHU�L�SURJUDPPHW�VDPPHQOLNQHW�PHG�GH�DQGUH�YLHZHUQH��1 nU�GHW�JMHOGHU�REMHNWHQHV�3VHW�InU�PDQ�
KHU�RSS�HQ�OLVWH�RJ�XWLIUD�GHW�NDQ�PDQ�] RRPH�LQQ�Sn�HQNHOWH�REMHNWHQH��' HW�HU�GHVVYHUUH�LNNH�PXOLJ�n�
NOLNNH�Sn�HW�REMHNW�L�PRGHOOHQ�n�In�RSS�GHWV�WLOK¡ UHQGH�3VHW���
�
* UDILNNPHVVLJ�VHU�YLHZHUHQ�XW�WLO�n�IXQJHUH�EUD�IRU�DUNLWHNWXQGHUODJHW��1 nU�GHW�JMHOGHU�,) &�HNVSRUW�IUD�
0 DJL&$ ' �IRUVYLQQHU�PDQJH�NDQDO�RJ�U¡ UGHOHU��VOLN�DW�GHW�HU�HOHPHQWHU�VRP�LNNH�HU�OHWW�n�VNM¡ QQHU�KYD�
HU��VH�ELOGH�Sn�QHVWH�VLGH���( OOHUV�HU�GHW�HQNHOW�n�URWHUH�RJ�QDYLJHUH�L�PRGHOOHQ�RJ�PDQ�KDU�RJVn�KHU�
PDQJH�PXOLJKHWHU�IRU�n�XOLNH�PnWHU�n�QDYLJHUH�Sn��
�

' ' 6 �,) &�YLHZ HU�� �� � �
' ' 6�VLQ�,) &�YLHZHU�IXQJHUHU�EUD��* UDILNNHQ�NXQQH�PHG�IRUGHO�Y  UW�PHU�VSHQQHQGH�PHG�EODQW�DQQHW�
IOHUH�IDUJHU��PHQ�GHW�YHLHU�RSS�IRU�GHW�IDNWXP�DW�YLHZHUHQ�HU�JUDWLV��) LOHQH�InU�LQJHQ�Q\ �HQGHOVH��PHQ�
EHKROGHU�VLWW�,) &�ILOIRUPDW��3URJUDPPHW�KDU�L�WLOOHJJ�PXOLJKHW�WLO�n�LPSRUWHUH�HQ�ILO�GLUHNWH�IUD�HQ�
PRGHOOVHUYHU��0 DQ�KDU�GH�VDPPH�PXOLJKHWHQH�IRU�n�QDYLJHUH�L�PRGHOOHQ�Sn�HQ�HQNHO�PnWH�VRP�IRU�GH�
DQGUH�SURJUDPPHQH��3URJUDPPHW�YLVHU�REMHNWHQHV�3VHW�Sn�HQ�YHOGLJ�EUD�PnWH�RJ�PDQ�NDQ�] RRPH�UHWW�
LQQ�Sn�REMHNWHW��0 DQ�KDU�L�WLOOHJJ�PXOLJKHW�WLO�n�NOLNNH�Sn�HW�REMHNW�n�In�RSS�3VHW�IRU�GHWWH��
�

6 ROLEUL�0 RGHO�&KHFNHU�

�

' ' 6 �, ) &�YLHZ HU�

�
2 FWDJ D�0 RGHOOHU�

�
�

1 DYLV: RUNV�- HWVWUHDP �

�
) LJ�) �±�' HQ�VDP P H�P RGHOOHQ�YLVW�L�XOLNH�YLHZHUH�



1 \ H�$KXV�� ,) &�3URVMHNW�� ( YDOXHULQJVUDSSRUW�� � � �� � �� � � � �

� � �DY�� � �

( QHUJLVLP XOHULQJVYHUNW¡ \ �
9 L�KDU�L�SURVMHNWHW�WHVWHW�XW�WR�XOLNH�HQHUJLVLPXOHULQJVYHUNW¡ \ ��%DNJUXQQHQ�IRU�DW�GHW�EOH�WHVWHW�XW�WR�
YHUNW¡ \ �HU�DW�GHW�I¡ UVWQHYQWH�LNNH�WLOIUHGVVWLOOHU�GH�NULWHULHU�YL�IRUYHQWHW�DY�HW�VOLNW�SURJUDP��VDPW�DW�
PDQ�LNNH�KDU�InWW�GHQ�RSSI¡ OJLQJHQ�IUD�OHYHUDQG¡ UHQ�VRP�YL�KDGGH�IRUYHQWHW��

5 ,8 6. $ �IUD�* UDQOXQG�
5,8 6. $ �KDU�G\ QDPLVN�VLPXOHULQJ�DY�NRPIRUW�RJ�HQHUJLEUXN�L�E\ JQLQJHU��3URJUDPPHW�EHUHJQHU�
LQQHWHPSHUDWXU��RSSYDUPLQJVEHKRY�RJ�NM¡ OLQJ�DY�RPUnGHU�L�E\ JQLQJHU��' HW�NDQ�EHQ\ WWHV�IRU�n�
VDPPHQOLJQH�RJ�GLPHQVMRQHUH�+9 $ &�V\ VWHPHU��L�WLOOHJJ�WLO�DW�PDQ�NDQ�EHUHJQH�HQHUJLEUXNHQ�L�GHQ�
WRWDOH�E\ JQLQJVPDVVHQ��0 DQ�NDQ�OHJJH�LQQ�LQWHUQEHODVWQLQJHU�IUD��SHUVRQHU��XWVW\ U��EHO\ VQLQJ�HWF�IRU�
KYHUW�HQNHOW�URP���
�
,�SURVMHNWHW�KDU�YL�IRUV¡ NW�KHQWHW�LQQ�$ 5. �%,0 HQ�VRP�HQ�,) &�ILO��. RPELQDVMRQHQ�DY�,) &�ILO�IUD�$ ' 7�
RJ�5LXVND�YLVWH�VHJ�n�JL�VY  UW�GnUOLJH�UHVXOWDWHU��KYRU�EHJJH�YHUNW¡ \ HQH�VNDSWH�SUREOHPHU��,PSRUWHQ�
NUHYHU�GHVVYHUUH�RJVn��PDQXHOO�LQQOHJJLQJ�DY�DOO�GDWD��GD�GHW�HU�JHRPHWULHQ�RJ�HOHPHQWHU�VRP�E\ JJHW�
HU�E\ JG�RSS�DY�VRP�I¡ OJHU�PHG�HNVSRUWHQ��' DWD�VRP�8 �YHUGLHU�Pn�GHVVYHUUH�OHJJHV�Sn�%,0 HQ�Sn�Q\ WW��
GD�GHWWH�LNNH�I¡ OJHU�PHG�IUD�,) &�LPSRUWHQ��5,8 6. $ �VW¡ WWHU�KHOOHU�LNNH�FXUWDLQ�ZDOOV��KHU�JODVVIHOW��QRH�
VRP�HU�HW�VWRUW�PLQXV��' HW�VHU�RJVn�XW�VRP�DW�5LXVND�WDNOHU�VWRUH�PRGHOOHU�GnUOLJ��' HW�KDGGH�RJVn�Y  UW�
¡ QVNHOLJ�DW�PDQ�NXQQH�KHQWH�LQWHUQEHODVWQLQJHU�IUD�DQQHQ�SURJUDPYDUH��3HUVRQEHODVWQLQJHQ�L�HW�URP�
OHJJHV�I�HNV�LQQ�L�G5RIXV���
�
' HW�KDU�Y  UW�IRUV¡ NW�YLD�' ' 6��n�In�WLO�HQ�NRQVWUXNWLY�GLDORJ�PHG�* UDQOXQG�VRP�OHYHUHU�5,8 6. $ �PWS�
IRUEHGULQJHU�L�IRUKROG�WLO�,) &�LPSRUW��' HW�KDU�GHVVYHUUH�Y  UW�OLWHQ�UHVSRQV�Sn�GHWWH��Vn�UHVXOWDWHW�YDU�DW�
YL�EHVWHPWH�RVV�IRU�n�WHVWH�HW�DQQHW�SURJUDP��+HQVLNWHQ�PHG�GHWWH�SURVMHNWHW�KDU�Y  UW�DW�PDQ�VNDO�
NXQQH�KHQWH�LQQ�%,0 �VRP�HQ�,) &�ILO�XWHQ�n�PnWWH�OHJJH�GH�VDPPH�GDWDHQH�VRP�%,0 HQ�DOOHUHGH�
LQQHKROGHU�LQQ�Sn�Q\ WW�LJMHQ�����

,' $ �. OLP D�RJ�( QHUJL�IUD�( 4 8 $ �
,' $ �. OLPD�RJ�( QHUJL�� �� �KDU�GH�VDPPH�HQHUJLVLPXOHULQJVPXOLJKHWHQH�VRP�5,8 6. $ ��9 HUVMRQ�� �� �KDU�
GHVVYHUUH�LNNH�,) &�� [ � �LPSRUW��PHQ�EHWDYHUVMRQ�DY�GHWWH�HU�WHVWHW���
9 L�P¡ WWH�QRHQ�DY�GH�VDPPH�SUREOHPHQH�VRP�YHG�5LXVND��EO�D��PDQJOHW�,) &6WRUH\ �L�$ ' 7�HNVSRUW�Sn�
GHW�WLGVSXQNWHW�VDPDUEHLGHW�PHG�( TXD�VWDUWHW��Vn�GHW�YDU�HQ�PRGLILVHUW�PRGHOO�VRP�EOH�LPSRUWHUW�L�,' $ ��
3U��L�GDJ�Pn�RJVn�DOOH�HJHQVNDSHQH�VRP�8 �YHUGL�RJ�OLJQHQGH�OHJJHV�LQQ�YHG�DW�GHW�IRUVNMHOOLJH�W\ SHQH�
DY�NRQVWUXNVMRQHU�Pn�PDSSHV�PRW�HQ�GDWDEDVH��( 4 8 $ �DUEHLGHU�LPLGOHUWLG�IRUWO¡ SHQGH�PHG�
XWYLNOLQJHQ�DY�,' $ �RJ�KDU�YLVW�VWRU�LQWHUUHVVH�IRU�n�In�DOOH�WLOJMHQJHOLJH�GDTWD�L�,) &�PRGHOOHQ�PHG�L�HQ�
LPSRUW��9 L�KDU�KnS�RP�DW�GHW�VNDO�IRUHOLJJH�HQ�EHGUH�LPSRUW�WLO�,' $ �LQQRP�NRUW�WLG��
' LDORJHQ�RJ�VDPDUEHLGHW�PHG�,' $ �KDU�Y  UW�EUD���
�

H�KDQGHO���,QQNM¡ SVSRUWDO�

/ RJLT�
' HW�HU�VRP�WLGOLJHUH�QHYQW�XWYLNOHW�HQ�WHVWSRUWDO�IRU�H�KDQGHO��) RUHO¡ SLJ�HU�GHW�LNNH�ODJW�LQQ�Vn�PDQJH�
SURGXNWHU��GD�,) ' �NRGLQJHQ�DY�REMHNWHU�LNNH�KDU�NRPPHW�ODQJW�QRN��7UHODVW�HU�SU�L�GDJ�IHUGLJ��PHQ�QnU�
GHW�JMHOGHU�,) ' �NRGHU�IRU�9 9 6�KDU�YL�NXQ�InWW�WHVWHW�HNVSRUW�DY�WR�DYWUHNNVYHQWLOHU�VRP�KDU�InWW�
IRUHO¡ SLJH�,) ' �NRGHU���
�
3RUWDOHQ�IUD�/ RJLT�HU�HQNHO�n�EUXNH��6¡ NLQJ�Sn�YDUHU�RJ�EHVWLOOLQJ�IXQJHUHU�VRP�HQ�KHOW�RUGLQ  U�
ZHEO¡ VQLQJ�PHG�LQWHUQHWWEHVWLOOLQJ��) RUVNMHOOHQ�KHU�HU�DW�%,0 HQ�HU�XWJDQJVSXQNWHW�RJ�SURGXNWHU�
EHVWLOOHV�HWWHU�,) ' �NRGHU��
�
6DPDUEHLG�PHG�/ RJLT�KDU�IXQJHUW�EUD��RJ�WHNQLVN�VHWW�HU�SRUWDOHQ�IHUGLJ��' HVVYHUUH�KDU�YL�HQQn�LNNH�
InWW�PXOLJKHWHQ�WLO�n�WHVWH�XW�SRUWDOHQ�IXOOW�XW��GD�YL�DYYHQWHU�DW�,) ' �NRGLQJHQ�VNDO�NRPPH�YLGHUH��
�
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%HVNULYHOVHVSURJUDP �* �3URJ�
6: ( &2 �* U¡ QHU�EHQ\ WWHU�L�GDJ�* �352 * �%HVNULYHOVH�IRU�n�ODJH�DQEXGVEHVNULYHOVHU��%,0 HQ�NDQ�KHQWHV�
LQQ�L�* �352 * �%HVNULYHOVH�YLD�&DOFXV��,PSRUWHQ�IUD�0 DJL&$ ' �WLO�&DOFXV�JnU�UHODWLYW�EUD��PHG�XQQWDN�
DY�QRHQ�WLOSDVQLQJHU�Pn�JM¡ UHV�L��) HLOHQ�KHU�OLJJHU�KRV�0 DJL&$ ' ��
�
* HQHUHULQJ�DY�%HVNULYHOVHU�GLUHNWH�IUD�%,0 �YLO�Y  UH�YHOGLJ�Q\ WWLJ��GD�GHW�HU�HQ�RPIDWWHQGH�RJ�RIWH�
NMHGHOLJ�MREE�n�JM¡ UH�GHWWH�PDQXHOW��* HQHUHULQJ�DY�%HVNULYHOVH�IUD�,) &�ILO��LQQHE  UHU�DW�PDQ�NDQ�EUXNH�
PHVWHSDUWHQ�DY�WLGHQ�Sn�n�NRQWUROOHUH�PHQJGHU��
�
6LY�+LOGH�%M¡ UNNM  U�- RDNLP �( QJHQ�* HLU�* XOOYLN��6ZHFR�* U¡ QHU�
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5 ,( �

,QQOHGQLQJ�
5,( �VWDUWHW�IRU�IXOOW�DUEHLGHW�P HG�,) &�SLORWSURVMHNWHW�Sn�Q\ nUHW�� � � � ��9 L�GHILQHUWH�YnUH�P nO�L�
DNWLYLWHWVEHVNULYHOVHQ��' HQQH�KDU�Y  UW�JUXQQODJHW�IRU�YnUW�DUEHLG�L�IRUELQGHOVH�P HG�SLORWSURVMHNWHW��9 L�
YLO�Qn�EHVNULYH�KYRUGDQ�YL�KDU�MREEHW��KYD�YL�KDU�MREEHW�P HG��RJ�KYRU�ODQJW�YL�KDU�NRP P HW��9 L�YLO�RJVn�
Jn�LQQ�Sn�YnUH�HUIDULQJHU�NQ\ WWHW�RSS�P RW�,) &�SLORWSURVMHNWHW��7LO�VOXWW�YLO�YL�OHJJH�WLO�DW�GHQQH�IHOOHV��
WYHUUIDJOLJH�UDSSRUWHQ�LQQHKROGHU�NXQ�KRYHGP RP HQWHQH�IUD�5,( �VLQ�IXOOVWHQGLJH�UDSSRUW�RP �,) &�
SLORWSURVMHNWHW���

9 L�YLO�RJVn�EHQ\ WWH�DQOHGQLQJHQ�WLO�n�WDNNH�DOOH�VRP�KDU�ELGUDWW�L�SLORWSURVMHNWHW��( Q�VSHVLHOO�
WDNN�WLO�I¡ OJHQGH�SHUVRQHU���
1 HVWRU�Y��7URQG�( QJHEUnWHQ�IRU�JRG�KMHOS�PHG�0 DJL&$ ' ��
' ' 6�Y�7URQG�,QJH�5¡ GODQG�IRU�JRG�KMHOS�PHG�( OHNWUR3DUWQHU��
7( / ) 2 �Y��$ JQDU�+ROHQ�IRU�HW�K\ JJHOLJ�VDPDUEHLG�JMHQQRP�SLORWSURVMHNWHW����
�

$ NWLYLWHWVEHVNULYHOVH�5 ,( �

0 nOHQH�YnUH�HU�GHILQHUW�L�HQ�DNWLYLWHWVEHVNULYHOVH��9 L�KDU�NDOW�DNWLYLWHWHQ��µGDWDXWYHNVOLQJ�P HOORP �XOLNH�
SURJUDP P HU�YHG�KMHOS�DY�,) &�IRUP DWµ��' HW�RYHURUGQHW�P nOHW�P HG�GHQQH�DNWLYLWHWHQ�HU�n�HIIHNWLYLVHUH�
VHOYH�SURVMHNWHULQJVSURVHVVHQ�L�HW�SURVMHNW��$ NWLYLWHWHQ�KDU�YL�LJMHQ�GHOW�RSS�L�P LQGUH�GHODNWLYLWHWHU��

6OLN�VRP �KYHUGDJHQ�HU�L�GDJ�EUXNHU�YL�P DQJH�IRUVNMHOOLJH�GDWDYHUNW¡ \ �GHU�YL�EHUHJQHU�XOLNH�
SDUDP HWHUH�L�HW�SURVMHNW��2 IWH�HU�GHW�GH�VDP P H�RSSO\ VQLQJHQH�P DQ�OHJJHU�LQQ�VRP �JUXQQODJ�L�
SURJUDP P HQH��9 HG�KMHOS�DY�,) &�IRUP DWHW�VNDO�GHW�EOL�P XOLJ�n�KHQWH�XW�¡ QVNHGH�RSSO\ VQLQJHU��VRP �
P DQ�NDQ�EUXNH�VRP �JUXQQODJ�L�YLGHUH�EHUHJQLQJHU��IUD�GHQ�GLJLWDOH�E\ JQLQJVP RGHOOHQ��%,0 ���' HW�HU�
YLNWLJ�DW�GDWDXWYHNVOLQJHQ�HU�SURJUDP XDYKHQJLJ��QRH�P DQ�RSSQnU�YHG�n�EHQ\ WWH�VHJ�DY�,) &�IRUP DWHW��

9 L�YLO�Qn�RSSVXP P HUH�GHODNWLYLWHWHQH�YnUH�VOLN�GH�EOH�VDWW�RSS�YnUHQ�� � � � ��

' HODNWLYLWHWHU�

$ QVNDIIHOVH�DY�SURJUDP YDUH�WLO�EUXN�L�SLORWSURVMHNWHW��

9 L�EHQ\ WWHU�RVV�DY�0 DJL&$ ' �VRP �GHW�SULP   UH�' $ . �² �YHUNW¡ \ HW��' HWWH�OHYHUHV�DY�1 HVWRU��RJ�XWYLNOHV�
DY�3URJP DQ��( OHNWUR3DUWQHU�IUD�' ' 6�EHQ\ WWHV�L�HW�VSHVLILNW�RP UnGH��� �HWJ��NM¡ NNHQ� VHUYHULQJ���( OGDWD�
IUD�1 ( / ) 2 �VNDO�EUXNHV�VRP �NDON\ OHSURJUDP ��P HQV�) HEGRN��RJVn�IUD�1 ( / ) 2 ��EHQ\ WWHV�VRP �
EHUHJQLQJVYHUNW¡ \ ����

8 WYLNOH�0 DJL&$ ' �P HG�WDQNH�Sn�,) &�HNVSRUW�

' D�YL�EHJ\ QWH�DUEHLGHW�P HG�SLORWSURVMHNWHW�KDGGH�0 DJL&$ ' �HQ�GHO�P DQJOHU�P HG�WDQNH�Sn�HNVSRUW�WLO�
,) &�IRUP DW��3URJUDP OHYHUDQG¡ UHQ�KDU�EUD�IRNXV�Sn�GHWWH��RJ�MREEHU�P \ H�P HG�GHQQH�GHOHQ��' HW�P n�
JM¡ UHV�HQ�MREE�P HG�n�XWYLNOH�SURJUDP P HW�YLGHUH�Sn�GHWWH�RP UnGHW���

6OLN�VRP �GHW�HU�L�0 DJL&$ ' �L�GDJ�GLP HQVMRQHUHU�P DQ�NDEOHU�RJ�OHGQLQJHU�VDP WLGLJ�VRP �P DQ�WHJQHU��
0 DQ�OHJJHU�RJVn�LQQ�EHODVWQLQJ�RJ�YHOJHU�YHUQVW¡ UUHOVH��,�WLOOHJJ�WLO�NDEHOOHQJGH�HU�GHWWH�RSSO\ VQLQJHU�
VRP �NDQ�EHQ\ WWHV��YLD�,) &�IRUP DWHW��L�) HEGRN�IRU�YLGHUH�EHUHJQLQJHU��' HW�n�In�P HG�GLVVH�SDUDP HWUHQH�L�
HQ�,) &�HNVSRUW�HU�HQ�DY�XWIRUGULQJHQH�WLO�0 DJL&$ ' ���

' DWDXWYHNVOLQJ�P HOORP �0 DJL&$ ' ��&$ ' � ��) HEGRN�RJ�( OGDWD�

' HWWH�NODVVLILVHUHV�VRP �KRYHGP nOHW�L�SURVMHNWHW��) LJXU�� �� � ��9 HG�KMHOS�DY�XWYLNOLQJVP ¡ WHU��VH�DYVQLWW�
RP �XWYLNOLQJVP ¡ WHU��P HOORP �SURJUDP YDUHOHYHUDQG¡ UHQH��EUDQVMHRUJDQLVDVMRQ��6LHP HQV�RJ�5 ,( ��HU�
P nOHW�n�In�WLO�GDWDXWYHNVOLQJ�Sn�,) &�IRUP DW��
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) HEGRN�EUXNHV�WLO�NRUWVOXWQLQJV��RJ�VSHQQLQJVIDOOVEHUHJQLQJHU��GLP HQVMRQHULQJ�RJ�GRNXP HQWDVMRQ�DY�
GHW�HOHNWULVNH�DQOHJJHW��0 HU�LQIRUP DVMRQ�RP �) HEGRN�L�NDSLWWHO�� ��

( OGDWD�HU�HW�NDON\ OHSURJUDP �VRP �EUXNHV�WLO�WLOEXGVEHUHJQLQJ�DY�( OHNWURLQVWDOODW¡ UHU��3URJUDP P HW�NDQ�
RJVn�EUXNHV�WLO�HWWHUNDON\ OH�DY�HQ�MREE��0 HU�LQIRUP DVMRQ�RP �( OGDWD�L�NDSLWWHO�� ��

�

�

) LJXU�� �� ��* UDILVN�IUHP VWLOOLQJ�DY�KRYHGP nOHW�WLO�5 ,( �

�

( OHNWUR3DUWQHU��' ' 6 �

0 HG�GHW�XWJDQJVSXQNWHW�DW�' ' 6�KDU�NRP P HW�OHQJUH�HQQ�0 DJL&$ ' �QnU�GHW�JMHOGHU�HNVSRUW�WLO�,) &�
IRUP DW��¡ QVNHU�YL�n�SURVMHNWHUH�HQ�GHO�DY�IURQWE\ JJHW�YHG�KMHOS�DY�' ' 6�VLQ�SURJUDP YDUH��‘ QVNHU�RJVn�
n�VH�Sn�µNREOLQJHQµ�P RW�* �² �3URJ�RJ�( OGDWD��P XOLJHQV�RJVn�' LDOX[ ��O\ VEHUHJQLQJ����

2 SSE\ JQLQJ�DY�%,0 �

8 QGHUYHLV�L�SURVMHNWHULQJHQ�DY�IURQWE\ JJHW�E\ JJHU�YL�RSS�RJ�VXSSOHUHU�GHQ�GLJLWDOH�
E\ JQLQJVLQIRUP DVMRQVP RGHOOHQ���

7HVWLQJ���VLP XOHULQJ�DY�GHQ�GLJLWDOH�E\ JQLQJVLQIRUP DVMRQVP RGHOOHQ��

6LP XOHULQJ�YHG�KMHOS�DY�YLHZ HU�IUD�2 FWDJD�RJ�' ' 6��

�

3URJUDP P HU�EUXNW�L�SLORWSURVMHNWHW�

0 DJL&$ ' �
0 DJL&$ ' �HU�HW�WHNQLVN�REMHNWEDVHUW�' $ . �YHUNW¡ \ �Sn�$ XWR&$ ' �SODWWIRUP HQ��3URJUDP YDUHQ�OHYHUHV�DY�
1 HVWRU�RJ�XWYLNOHV�DY�3URJP DQ�L�) LQODQG��,�SLORWSURVMHNWHW�KDU�YL�EHQ\ WWHW�0 DJL&$ ' ��� � � � �� � �VRP �YnUW�
SULP   UH�' $ . �YHUNW¡ \ ���

,�0 DJL&$ ' �HU�SURVMHNWKnQGWHUHUHQ��) LJXU�� �� � �VY  UW�YLNWLJ��,�GHQQH�GHILQHUHU�P DQ�DOOH�NRP SRQHQWHU�
RJ�XWVW\ U�YL�¡ QVNHU�n�KD�P HG�L�SURVMHNWHW��3URVMHNWKnQGWHUHUHQ�EOLU�RIWH�JUDGYLV�WLOSDVVHW�HWWHU�KYHUW�
VRP �SURVMHNWHW�XWYLNOHU�VHJ��' HW�VRP �KDU�Y  UW�OLWW�VSHVLHOW�L�GHWWH�SLORWSURVMHNWHW�HU�
LQIRUP DVMRQVP HQJGHQ�YL�KDU�ODJW�LQQ�L�SURVMHNWKnQGWHUHUHQ��RJ�L�NRP SRQHQWHQH��6LGHQ�YL�KDU�MREEHW�
P HG�V¡ P O¡ VKHW�P HOORP �XOLNH�SURJUDP YDUHU�KDU�YL�EUXNW�HQ�GHO�WLG�WLO�n�OHJJH�LQQ�GLYHUVH�LQIRUP DVMRQ�L�
NRP SRQHQWHQH��' HOHU�DY�GHQQH�LQIRUP DVMRQHQ�KnSHW�YL�n�NXQQH�XWQ\ WWH�L�DQGUH�SURJUDP YDUHU��

�

�
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�

�

�

�

�

�

�

) LJXU�� �� �3URVMHNWKnQGWHUHUHQ�

�

0 DJL&$ ' �RJ�,) &�

0 DJL&$ ' �KDU�IRUHO¡ SLJ�NXQ�HNVSRUW�P XOLJKHWHU�WLO�,) &�IRUP DWHW��' HWWH�MREEHV�GHW�P HG��RJ�L�QHVWH�
YHUVMRQ��� � � � �� � � �YLO�SURJUDP P HW�RJVn�KD�LP SRUW�P XOLJKHWHU��' HQQH�YHUVMRQHQ�NRP P HU�XW�UXQGW�
nUVVNLIWHW�WLO�� � � � ���

( NVSRUWIXQNVMRQHQ�IXQJHUHU�EUD��1 nU�P DQ�RYHUI¡ UHU�ILOHU�WLO�,) &�IRUP DW�I¡ OJHU�HJHQVNDSHU�IRU�XWVW\ U�
P HG��RJ�P DQ�NDQ�VH�GLVVH�YHG�KMHOS�DY�HW�YLVQLQJVSURJUDP ��YLHZ HU���� ' �JUDILNNHQ�Sn�REMHNWHU�I¡ OJHU�
RJVn�P HG���

( UIDULQJHU�P HG�0 DJL&$ ' �

6RP �WLGOLJHUH�QHYQW�YDU�0 DJL&$ ' �GHW�SULP   UH�' $ . �YHUNW¡ \ HW�YL�EHQ\ WWHW�RVV�DY�L�GHWWH�
SLORWSURVMHNWHW��$ OW�DY�DUEHLGVWHJQLQJHU��SODQ��VQLWW��VNMHP D��EOH�SURGXVHUW�YHG�KMHOS�DY�0 DJL&$ ' ��9 L�
KDGGH�L�P LQGUH�JUDG�Y  UW�ERUWL�SURJUDP P HW�WLGOLJHUH��RJ�EOH�NXUVHW�DY�1 HVWRU�IRU�n�NRP P H�VNLNNHOLJ�L�
JDQJ���

6LGHQ�YL�GDJOLJ�EUXNHU�$ XWR&$ ' ��JDY�GHWWH�RVV�HQ�IRUGHO�VLGHQ�0 DJL&$ ' �EHQ\ WWHU�VHJ�DY�$ XWR&$ ' �
VRP �SODWWIRUP ��0 DQJH�DY�NRP P DQGRHQH�RJ�JUHQVHVQLWWHW�YDU�GD�NMHQW�IUD�I¡ U��� ' �SURVMHNWHULQJHQ�YDU�
HQNHO�n�LYDUHWD��RJ�GH�JRGH�UDSSRUW�P XOLJKHWHQH�YDU�SUDNWLVNH��9 L�EHQ\ WWHV�RVV�RJVn�DY�GHQ�
P XOLJKHWHQ�WLO�n�In�JHQHUHUW�HQOLQMHVNMHP D�Sn�JUXQQODJ�DY�GHW�YL�KDGGH�WHJQHW��

( W�SUREOHP �VRP �LNNH�YDU�O¡ VW�L�GHQ�YHUVMRQHQ�DY�0 DJL&$ ' �VRP �YL�EUXNWH��YDU�� ' �YLVQLQJHQ�DY�
NRP SRQHQWHU�VRP �VWnU�RYHU�KYHUDQGUH��) RU�HNVHP SHO�YHG�HQ�G¡ U�GHU�YL�KDU�EHYHJHOVHVGHWHNWRU�RJ�
WHUP RVWDW��) LJXU�� �� � ��,�� ' �YLVQLQJ�EOH�SODVVHULQJHQ�DY�NRP SRQHQWHQH�IHLO��) LJXU�� �� � ��' HWWH�SUREOHP HW�
EOLU�O¡ VW�L�QHVWH�YHUVMRQ�DY�0 DJL&$ ' ��

�

�

�
�
�
�
�
�
�

�

�

�

�

�

�
) LJXU�� �� ��. RP SRQHQWHU�SODVVHUW�RYHU�KYHUDQGUH�) LJXU�� �� ��� ' �YLHZ�IUD�VLGHQ�
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�

0 nWHQ�0 DJL&$ ' �IXQJHUHU�Sn�YHG�DW�DOW�DY�LQIRUP DVMRQ��REMHNWHU�RVY�OLJJHU�L�SURVMHNWKnQGWHUHUHQ��P HS�
ILOHQ���YDU�HQ�IRUGHO�IRU�RVV�L�GHWWH�SURVMHNWHW��' HW�YDU�LNNH�DOW�DY�LQIRUP DVMRQ�YL�KDGGH�GD�YL�VWDUWHW�n�
SURVMHNWHUH��8 WRYHU�L�SURVMHNWHW�OD�YL�LQQ�LQIRUP DVMRQ�Sn�REMHNWHQH�HWWHU�KYHUW�VRP �YL�ILNN�GHQ��3n�
GHQQH�P nWHQ�EOH�P RGHOOHQ�YnU�EHULNHW�KHOH�WLGHQ�XQGHUYHLV�L�SURVMHNWHW���

2 SSI¡ OJLQJHQ�IUD�1 HVWRU�KDU�Y  UW�YHOGLJ�EUD��9 L�KDU�KHOH�WLGHQ�KDWW�HQ�GLDORJ�VOLN�DW�HYHQWXHOOH�
SUREOHP HU�KDU�EOLWW�O¡ VW�UDVNW��9 L�KDU�RJVn�JLWW�WLOEDNHP HOGLQJHU�XQGHUYHLV�KYLV�GHW�HU�IXQNVMRQHU��
NRP P DQGRHU�VRP �YL�P HQHU�SURJUDP P HW�EXUGH�KDWW��HOOHU�VRP �EXUGH�Y  UW�XWEHGUHW���

�

' ' 6 �( OHNWUR3DUWQHU�
' ' 6�( OHNWUR3DUWQHU�HU�HW�WHJQH� GRNXP HQWDVMRQV�RJ�SURVMHNWHULQJVYHUNW¡ \ �IRU�HOHNWUREUDQVMHQ��
3URJUDP P HW�XWYLNOHV�RJ�OHYHUHV�DY�' DWD�' HVLJQ�6\ VWHP �� ' ' 6���,�SLORWSURVMHNWHW�KDU�YL�EHQ\ WWHV�RVV�DY�
' ' 6�VLQ�SURJUDP YDUH�IRUGL�GH�KDU�NRP P HW�ODQJW�P HG�WDQNH�Sn�XWYHNVOLQJ�DY�GDWD�Sn�,) &�IRUP DW��

1 nU�P DQ�VWDUWHU�HW�Q\ WW�SURVMHNW�L�( OHNWUR3DUWQHU�EHJ\ QQHU�P DQ�P HG�n�GHILQHUH�KYLONH��HOOHU�DQWDOO��
SODQWHJQLQJHU�RJ�VNMHP DWHJQLQJHU��VRP �VNDO�Y  UH�L�SURVMHNWHW��,�GHWWH�SLORWSURVMHNWHW�VHU�WHJQLQJVOLVWHQ�
XW�VRP �) LJXU�� �� ��9 L�KDU�RSSUHWWHW�HQ�SODQWHJQLQJ�IRU�� ��HWDVMH��VDP W�VNMHP DWHJQLQJHU�IRU�GH�WUH�
IRUGHOLQJHQH�VRP �IRUV\ QHU�VHUYHULQJ�RJ�NM¡ NNHQRP UnGHU������

�

�

�

) LJXU�� �� ��7HJQLQJVOLVWH�IRU�IURQWE\ JJHW�

�

1 nU�P DQ�VNDO�EHJ\ QQH�n�WHJQH�VWDUWHU�P DQ�Sn�YDQOLJ�P nWH�P HG�n�UHIHUHUH�LQQ�HW�WHJQLQJVXQGHUODJ��
0 DQ�NDQ�IRU�HNVHP SHO�UHIHUHUH�LQQ�HQ�GZ J�ILO�HOOHU�HQ�,) &�ILO��( Q�ELOGHILO�NDQ�RJVn�EUXNHV�VRP �
WHJQLQJVXQGHUODJ��' HW�EHVWH�HU�n�UHIHUHUH�LQQ�HQ�,) &�ILO�VRP �WHJQLQJVXQGHUODJ��9 HG�n�JM¡ UH�GHWWH�NDQ�
( OHNWUR3DUWQHU�XWQ\ WWH�GHQ�LQIRUP DVMRQHQ�VRP �OLJJHU�L�,) &�ILOHQ�����

3n�P HQ\ HQ�VRP �KHWHU�µVWDQGDUG�YHUNW¡ \ µ�HU�GHW�HW�YDOJ�VRP �KHWHU�µVHQWUDO�RJ�NXUVHUµ��' HW�HU�KHU�P DQ�
JnU�LQQ�IRU�n�RSSUHWWH�GH�IRUGHOLQJHQH�P DQ�VNDO�KD�L�SURVMHNWHW��0 DQ�OHJJHU�RJVn�LQQ�DOOH�NXUVHQH�VRP �
VNDO�K¡ UH�WLO�GH�UHVSHNWLYH�IRUGHOLQJHU��6RP �WLGOLJHUH�QHYQW�HU�GHW�GH�WUH�IRUGHOLQJHQH�VRP �GHNNHU�
VHUYHULQJ�RJ�NM¡ NNHQRP UnGHW��VRP �YL�VNDO�GHILQHUH���

�
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) LJXU�� �� ��. XUVOLVWH�QRUP DONUDIW�±�IRUGHOLQJHQ�

�

) LJXU�� �� �YLVHU�QRUP DONUDIW�² �IRUGHOLQJHQ��1 nU�P DQ�OHJJHU�LQQ�HQ�NXUV�NDQ�P DQ�EODQW�DQQHW�GHILQHUH�
W\ SH�NXUV��O\ V��VWLNN�RJ�OLJQHQGH���DQWDOO�IDVHU��W\ SH�YHUQ��NDEHOW\ SH�RJ�NDEHOWYHUVQLWW��,�( OHNWUR3DUWQHU�
NDQ�P DQ�RJVn�IRUWD�HQ�JURY�HOOHU�HQ�I¡ UVWHJDQJVEHUHJQLQJ�DY�KRYHGYHUQHW��+ RYHGYHUQHW�EHUHJQHV�XW�
IUD�GHQ�QRP LQHOOH�YHUGLHQ�Sn�YHUQHQH�L�IRUGHOLQJHQ��,�GH�NDEOHQH�P DQ�WHJQHU�IXOOW�XW�InU�P DQ�RJVn�
EHUHJQHW�VSHQQLQJVIDOOHW��' LVVH�IXQNVMRQHQH�HU�SUDNWLVNH�KMHOSHP LGOHU��

,�( OHNWUR3DUWQHU�NDQ�P DQ�Sn�JUXQQODJ�DY�GHW�P DQ�WHJQHU�In�JHQHUHUW�XOLNH�W\ SHU�VNMHP DHU��,�GHWWH�
SURVMHNWHW�KDU�YL�YDOJW�n�ODJH�NXUVIRUWHJQHOVHU�RJ�HQOLQMHVNMHP DHU��

( OHNWUR3DUWQHU�RJ�,) &�

' ' 6�KDU�NRP P HW�ODQJW�QnU�GHW�JMHOGHU�XWYHNVOLQJ�Sn�,) &�IRUP DW��( OHNWURSDUWQHU�NDQ�EnGH�HNVSRUWHUH�
RJ�LP SRUWHUH�,) &�ILOHU��9 HG�n�EUXNH�HW�DUNLWHNWXQGHUODJ�Sn�,) &�IRUP DW�VRP �WHJQLQJVXQGHUODJ��NDQ�P DQ�
KHQWH�LQQ�LQIRUP DVMRQ�VRP ��YHJJW\ SHU��VMLNW���8 �² �YHUGLHU��� ' �JHRP HWUL�RJ�YLQGXHU�P HG�SURSHUWLHVHW���

9 HG�KMHOS�DY�,) &�IRUP DWHW�NDQ�LQIRUP DVMRQ�IUD�( OHNWUR3DUWQHU�IRU�HNVHP SHO�RYHUI¡ UHV�WLO�
EHUHJQLQJVSURJUDP �RJ�NDONXODVMRQVSURJUDP ���

( UIDULQJHU�P HG�( OHNWUR3DUWQHU�

) RU�EUXNHUH�VRP �HU�YDQW�WLO�n�MREEH�Sn�$ XWR&$ ' �SODWWIRUP �YLO�GHW�DOOWLG�Y  UH�HQ�SURVHVV�n�E\ WWH�
YHUNW¡ \ ��' HWWH�JMHOGHU�VHOYI¡ OJHOLJ�XDQVHWW�KYLONH�SURJUDP YDUHU�P DQ�E\ WWHU�WLO��' HUIRU�IRNXVHUHU�YL�LNNH�
Sn�GHWWH�KHU��
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) RU�n�NRP P H�L�JDQJ�P HG�SURJUDP YDUHQ�YDU�YL�Sn�HW�� �GDJHUV�NXUV�KRV�' ' 6��9 L�YDOJWH�NXUVLQJ�NRQWUD�
GHW�n�SU¡ YH�n�VHWWH�VHJ�LQQ�L�SURJUDP P HW�Sn�HJHQ�KnQG��' HWWH�YDU�ULNWLJ�P nWH�n�VWDUWH�Sn��9 L�ILNN�HQ�
JUXQGLJ�JMHQQRP JDQJ�DY�EUXN�RJ�P XOLJKHWHU�P HG�SURJUDP YDUHQ���

9 L�WU¡ EOHW�OLWW�L�VWDUWHQ�SJD�DW�YL�EHJ\ QWH�n�MREEH�P HG�HQ�LNNH�XWJLWW�YHUVMRQ�DY�( OHNWUR3DUWQHU��' HQQH�
YDU�LNNH�IHUGLJ�WHVWHW�RJ�NYDOLWHWVVLNUHW�HQQn��1 nU�GHWWH�EOH�O¡ VW�JLNN�DOW�P \ H�EHGUH����

%UXNHUJUHQVHVQLWWHW�WLO�SURJUDP P HW�HU�JUHLW�n�NRP P H�L�JDQJ�P HG��' HW�n�WHJQH�VWDQGDUG�LQVWDOODVMRQHU�
VRP �O\ V��VWLNNRQWDNWHU��EU\ WHUH�RVY�HU�VY  UW�HQNHOW��� ' �SURVMHNWHULQJ�EOLU�RJVn�HQNHOW�LYDUHWDWW�QnU�P DQ�
WHJQHU��* UDILNNHQ�HU�VY  UW�EUD�RJ�P RGHOOHQ�HU�HQNHO�n�P DQ¡ YUHUH�L��9 nU�HUIDULQJ�HU�DW�SURJUDP P HW�
IXQJHUHU�GnUOLJHUH�QnU�DQOHJJHQH�EOLU�OLWW�P HU�DYDQVHUW��7HQNHU�GD�KRYHGVDNOLJ�Sn�XOLNH�W\ SH�
E\ JQLQJVDXWRP DWLVHUWH�DQOHJJ��VHQWUDO�GULIWVNRQWUROO��6' � ��6WLNNRUG�KHU�HU�/ RQ��GDOL��NM¡ OLQJ�RJ�
YDQQEnUHW�YDUP H��7LOSDVVQLQJHU��IRU�HNVHP SHO�DY�V\ P EROHU�I¡ OWH�YL�YDU�OHWWHUH�n�In�WLO�P HG�$ XWR&$ ' ��

1 nU�YL�SU¡ YGH�n�LP SRUWHUH�HQ�DUNLWHNW�P RGHOO�Sn�,) &�IRUP DW�ILNN�YL�SUREOHP HU��9 L�ILNN�LNNH�IUHP �
P RGHOOHQ�VOLN�GHQ�VNXOOH�Y  UH��RJ�HWDVMHLQQGHOLQJHQ�EOH�IHLO��) URQWE\ JJHW�EOH�GHOW�LQQ�� �HWDVMHU��' HWWH�
VN\ OGHV�$ ' 7�SURJUDP YDUHQ��LNNH�( OHNWUR3DUWQHU��' HWWH�SUREOHP HW�NDQ�O¡ VHV�YHG�n�LP SRUWHUH�HWDVMH�IRU�
HWDVMH��L�VWHGHW�IRU�KHOH�P RGHOOHQ�VDP WLGLJ������

2 SSI¡ OJLQJHQ�IUD�' ' 6�KDU�Y  UW�YHOGLJ�EUD��3UREOHP HQH�YL�KDGGH�L�VWDUWHQ�P HG�µEXJµ�L�SURJUDP P HW�
EOH�UDVNW�RUGQHW�RSS�L��8 QGHUYHLV�L�SURVMHNWHW�KDU�GH�Y  UW�VY  UW�EHKMHOSHOLJH�YHG�KHQYHQGHOVHU�IUD�RVV��
9 L�YLO�RJVn�WDNNH�IRU�OLVHQV�YL�ILNN�DY�GHP ��

�

) HEGRN�
) HEGRN�HU�HW�GDWDSURJUDP �IRU�GLP HQVMRQHULQJ�RJ�GRNXP HQWDVMRQ�DY�HOHNWULVNH�LQVWDOODVMRQHU�L�KHQKROG�
WLO�µ) RUVNULIW�RP �HOHNWULVNH�ODYVSHQQLQJVDQOHJJµ��) ( / � �RJ�QRUP HQ��1 ( . � � � � ��3URJUDP P HW�
GLP HQVMRQHUHU�OHGQLQJHU��VNLQQHU�RJ�YHUQ��NRQWUROOHUHU�YHUQHWV�EU\ WHHYQH��XWNREOLQJVWLG�RJ�
VHOHNWLYLWHW��3URJUDP P HW�JLU�Q¡ GYHQGLJ�GRNXP HQWDVMRQ�WLO�HOWLOV\ Q��NXQGH�RJ�LQVWDOODW¡ U��µ0 HOGLQJ�RP �
LQVWDOODVMRQVDUEHLGµ�NDQ�VHQGHV�HOHNWURQLVN�WLO�' / ( � QHWWHLHU��/ HYHUDQG¡ U�DY�SURJUDP P HW�HU�1 ( / ) 2 ��

. RUW�LQQI¡ ULQJ�L�SURJUDP P HW�

,�) HEGRN�VWDUWHU�P DQ�P HG�n�GHILQHUH�GHW�HOHNWULVNH�DQOHJJHW�P DQ�VNDO�EHUHJQH��%ODQW�DQQHW�GHILQHUHU�
P DQ�VWDUWSXQNWHW�IRU�EHUHJQLQJHQ��WUDIR�HOOHU�IRUGHOLQJ���W\ SH�IRUGHOLQJVV\ VWHP ��VSHQQLQJVQLYn��
IUHNYHQV��RJ�VSHQQLQJVIDOO��0 DQ�P n�RJVn�OHJJH�LQQ�GDWD�IRU�I¡ UVWH�IRUGHOLQJ��VDP W�GDWD�Sn�
IRUDQOLJJHQGH�QHWW��' HWWH�P n�P DQ�JM¡ UH�IRU�DW�) HEGRN�VNDO�KD�HW�XWJDQJVSXQNW�n�EHUHJQH�LIUD��' DWD�Sn�
IRUDQOLJJHQGH�QHWW�InU�P DQ�IUD�QHWWHLHUHQ�L�RP UnGHW��' HW�VLVWH�P DQ�P n�JM¡ UH�I¡ U�P DQ�NDQ�EHJ\ QQH�n�
E\ JJH�RSS�VHOYH�DQOHJJHW��HU�n�DNVHSWHUH�GDWD��) LJXU�� �� � ��
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�

) LJXU�� �� ��$NVHSWHUH�GDWD�

�

$ YKHQJLJ�RP �P DQ�VNDO�EHUHJQH�IUD�WUDIR�HOOHU�HQ�IRUGHOLQJ��VWDUWHU�P DQ�P HG�n�E\ JJH�RSS�GHW�
HOHNWULVNH�DQOHJJHW��0 DQ�GHILQHUHU�GD�KRYHGIRUGHOLQJHU��VWLJHUNDEOHU��XQGHUIRUGHOLQJHU�RJ�NXUVNDEOHU��
' HWWH�IUHP VWLOOHV�VRP �HW�VWLJHOHGQLQJVVNMHP D��) LJXU�� �� � ���

�

�

) LJXU�� �� ��6WLJHOHGQLQJVVNMHP D�L�) HEGRN�
�

1 nU�P DQ�KDU�E\ JJHW�RSS�GHW�HOHNWULVN�DQOHJJHW�VOLN�P DQ�¡ QVNHU�GHW��VDP W�EHUHJQHW�DQOHJJHW�HWWHU�
JMHOGHQGH�IRUVNULIWHU�RJ�QRUP HU��NDQ�P DQ�YHOJH�KYD�VODJV�GRNXP HQWDVMRQ�P DQ�¡ QVNHU��( NVHP SOHU�Sn�
GRNXP HQWDVMRQ�HU��6WLJHOHGQLQJVVNMHP D��HQOLQMHVNMHP D��VHOHNWLYLWHWVDQDO\ VH�RJ�YHUQLQQVWLOOLQJHU���

,�IHEGRN�HU�GHW�HQNHOW�n�RUGQH�IDVHI¡ OJHQ�VOLN�DW�EHODVWQLQJHQ�EOLU�IRUGHOW�XW�Sn�DOOH�IDVHU��3URJUDP P HW�
LQQHKROGHU�RJVn�HQ�VWRU�YHUQGDWDEDVH��' HWWH�JM¡ U�DW�GDWD�Sn�GH�IOHVWH�YHUQW\ SHU�RJ�IDEULNDQWHU��HU�OHWW�
WLOJMHQJHOLJH��0 DQ�NDQ�GD�IRUHWD�VHOHNWLYLWHWVDQDO\ VHU�P HOORP �XOLNH�YHUQ�L�DQOHJJHW��
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) HEGRN�RJ�,) &�

) HEGRN�KDU�L�VNULYHQGH�VWXQG��QRYHP EHU�� � � � � �LNNH�HNVSRUW� LP SRUW�P XOLJKHWHU�WLO�,) &�IRUP DW��' HQQH�
P XOLJKHWHQ�InU�P DQ�L�QHVWH�XWJDYH�DY�) HEGRN�VRP �EOLU�ODQVHUW�XQGHU�( OLDGHQ�� � � � ��P DL���0 DQ�InU�GD�
P XOLJKHWHQ�WLO�n�KHQWH�LQQ�HQ�,) &�ILO�IUD�HW�WHJQHSURJUDP ��RJ�XWQ\ WWH�GHW�VRP �HU�ODJW�LQQ�DY�UHOHYDQW�
LQIRUP DVMRQ�GHU��( WWHU�DW�DQOHJJHW�HU�EHUHJQHW�RJ�GRNXP HQWHUW�NDQ�P DQ�HNVSRUWHUH�LQIRUP DVMRQHQ�XW�
Sn�,) &�IRUP DW�LJMHQ�IUD�) HEGRN��VH�NDSLWWHO�RP �DNWLYLWHWVEHVNULYHOVHQ�����

( UIDULQJHU�P HG�) HEGRN�

9 L�KDU�InWW�OLVHQV�Sn�SURJUDP P HW�DY�1 ( / ) 2 ��VOLN�DW�YL�KDU�EOLWW�NMHQW�P HG�KYRUGDQ�SURJUDP P HW�
IXQJHUHU��6LGHQ�) HEGRN�P HG�HNVSRUW� LP SRUW�P XOLJKHWHU�WLO�,) &�IRUP DW�LNNH�HU�XWH�HQGD��KDU�YL�LNNH�
InWW�WHVWHW�GHWWH���

7DNN�WLO�1 ( / ) 2 �IRU�OLVHQV����

�

( OGDWD�

,QQOHGQLQJ�

( / GDWD�HU�1 HOIR�² �EHGULIWHUV�GDWDSURJUDP �IRU�DQEXGVUHJQLQJ��3URJUDP P HW�HU�EDVHUW�Sn�1 RUVN�
6WDQGDUG�IRU�SURVMHNWEHVNULYHOVHU�1 6�� � � � ��� � � � ��� � � � ��� � � � ��� � � � � ��* UXQQODJHW�IRU�EHUHJQLQJHQH�HU�
YDUHUHJLVWHU��UDEDWWDYWDOHU��DNNRUGWDULII�RJ�SDNNHUHJLVWHU��( / GDWD�EHUHJQHU�VHOYNRVW�IRU�P DWHULHOO��
DUEHLG��WLP HIRUEUXN��DQEXGVVXP ��GHNQLQJVELGUDJ�RJ�EUXWWRIRUWMHQHVWH��3URJUDP P HW�JLU�HQ�P HJHW�JRG�
GRNXP HQWDVMRQ���
( / GDWD�NRP P XQLVHUHU�GLUHNWH�P RW�0 6�3URMHFW��' ' 6�7HNQLVN3DUWQHU��9 LVP D�6DOHV2 IILFH��) RFXV�$ QEXG��
* �352 * �%HVNULYHOVH�RJ�) ( %' 2 . ��/ HYHUDQG¡ U�DY�SURJUDP P HW�HU�1 ( / ) 2 ��

( / GDWD�NDQ�VNULYH�XW�HQ�UHNNH�UDSSRUWHU��

· � 7LOEXGVVDP P HQGUDJ��

· � 3RVWVDP P HQGUDJ��

· � ( QKHWVSULVHU��

· � ' HWDOMHUW�WLOEXG��

· � %HVNULYHOVH��

· � $ NNRUG�SU��DNWLYLWHW��

· � 1 HWWR�� �WLP HU�SU��SRVW��

· � $ UEHLGV��RJ�P DWHULHOONDONXODVMRQ��

�

. RUW�LQQI¡ ULQJ�L�SURJUDP P HW�

( UURU��5 HIHUHQFH�VRXUFH�QRW�IRXQG��YLVHU�HQ�EHVNULYHOVH�IRU�HW�HOHNWULVN�DQOHJJ�OHVW�LQQ�L�( OGDWD��
%HVNULYHOVHQ�EHVWnU�DY�SRVWHU�P HG�VSHVLILNDVMRQ�DY�OHYHUDQVH��%UXNHU�RSSI\ OOHU�VSHVLILNDVMRQHQ�YHG�n�
OHJJH�LQQ�NRVWQDGHU� \ WHOVHU�RJ�NDONXOHUH�HQKHWVSULVHU��( WWHU�NDONXODVMRQ�DY�WLOEXGHW�NDQ�EUXNHU�YHOJH�
SUHVHQWDVMRQ�DY�UHVXOWDWHW�EODQW�P DQJH�IRUVNMHOOLJH�UDSSRUWHU��

�
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�

) LJXU�� �� ��%HVNULYHOVH�OHVW�LQQ�L�SURJUDP P HW�
�

�

�
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,�) LJXU�� �� � �HU�GHW�YDOJW�HQ�UDSSRUW�VRP �YLVHU�EHVNULYHOVH�P HG�HQKHWVSULVHU�SHU�SRVW��

�

�

) LJXU�� �� � ��%HVNULYHOVH�P HG�HQKHWVSULVHU�SHU�SRVW��

�

5DSSRUW�NDQ�VNULYHV�XW�Sn�VNULYHU�HOOHU�VRP �3' ) �ILO��RJ�VHQGHV�WLO�NXQGH��7LOEXGHW�NDQ�RJVn�OHYHUHV�
HOHNWURQLVN�VRP �1 6�� � � � �� ��XWJDYH�3ULVWLOEXG��

1 nU�WLOE\ GHU�InU�MREEHQ�NDQ�GDWD�IUD�WLOEXGHW�WUHNNHV�XW�RJ�RYHUI¡ UHV�WLO�HNVWHUQH�V\ VWHP HU�VRP �0 6�
3URMHFW�IRU�SURVMHNWVW\ ULQJ��RJ�DGP LQLVWUDWLYH�V\ VWHP HU�VRP �9 LVP D��$ JUHVVR��$ [ DSWD�P HG�IOHUH�IRU�
EXGVMHWWHULQJ��EHVWLOOLQJ�RJ�DQQHW��

3URGXNWLQIRUP DVMRQ��KWWS�� � Z Z Z �QHOIR�QR� HOGDWD�

( OGDWD�L�SLORWSURVMHNWHW�

7DQNHQ�EDN�DNWLYLWHWHQ�YDU�n�VWDUWH�HQ�SURVHVV�VRP �JM¡ U�GHW�P XOLJ�n�RYHUI¡ UH�YHUGLHU�UHWW�IUD�' $ . �
YHUNW¡ \ HW��RJ�LQQ�L�( / GDWD��' HWWH�HU�YHUGLHU�VRP ��I¡ ULQJVYHLHU��NDEOHU�RJ�VWLNN�RVY��' HWWH�YLO�Sn�VLNW�
IRUHQNOH�NDON\ OH��RJ�WLOEXGVSURVHVVHQ�EHW\ GHOLJ��' HQ�SURVMHNWHUHQGH�YLO�NRQVWUXHUH� WHJQH�HW�HOHNWULVN�
DQOHJJ�L�HW�E\ JJ��' HUHWWHU�RYHUI¡ UHV�LQIRUP DVMRQHQ�WLO�( / GDWD��VRP �LJMHQ�NDQ�EHUHJQH�WLP HU�RJ�
P DWHULHOO�Sn�GHWWH��

,�GHWWH�SURVMHNWHW�HU�GHW�YDOJW�XW�QRHQ�VSHVLILNNH�RSSJDYHU�VRP �VNXOOH�O¡ VHV��' HW�HU�Qn�P XOLJ�n�RYHUI¡ UH�
GDWD�IUD�0 DJL&$ ' �WLO�( / GDWD�YLD�,) &��9 L�NDQ�RYHUI¡ UH�REMHNWVLQIRUP DVMRQ�NRGHW�HWWHU�1 6�� � � � �
�E\ JQLQJVGHOHU���1 6�� � � � ��VSHVLILVHUHQGH�WHNVWHU��RJ�( / GDWD�. RGHU��( / GDWD�YLO�YHG�LP SRUW�IUD�,) &�
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E\ JJH�RSS�HQ�NDONXODVMRQVVWUXNWXU�RJ�RP VHWWH�( / GDWD�. RGH��UHIHUDQVHU�WLO�( OGDWD�SDNNHU�P HG�
NRVWQDGHU� \ WHOVHU��%UXNHU�NDONXOHUHU�SURVMHNWHW�RJ�NDQ�GHUHWWHU�SUHVHQWHUH�UHVXOWDWHW�IUD�WLOJMHQJHOLJH�
UDSSRUWHU��

/ ¡ VQLQJHQ�HU�LNNH�RSWLP DO��RJ�NDQ�IRUEHGUHV��9 L�KDU�InWW�HQ�JRG�VWDUW�RJ�VHU�IUHP �WLO�n�MREEH�YLGHUH�P HG�
,) &��

6LHP HQV�

�

8 WYLNOLQJVP ¡ WHU�
) RU�n�Qn�P nOHQH�YL�KDU�GHILQHUW�L�DNWLYLWHWVEHVNULYHOVHQ�JLNN�YL�VDP P HQ�P HG�7( / ) 2 ��RJ�LQYLWHUWH�
DNWXHOOH�UHSUHVHQWDQWHU�IUD�SURJUDP YDUHOHYHUDQG¡ UHU��XWYLNOHUH�RJ�HQWUHSUHQ¡ UHU��WLO�IHOOHV�
XWYLNOLQJVP ¡ WHU��Z RUNVKRSV���5HSUHVHQWDQWHU�IUD�I¡ OJHQGH�EHGULIWHU�KDU�GHOWDWW�L�XWYLNOLQJVP ¡ WHQH��
7( / ) 2 ��( ULN�6HOYLN�( OHNWUR��$ ( &� ��1 HVWRU��3URJP DQ��' DWD�' HVLJQ�6\ VWHP ��6LHP HQV��* XQQDU�. DUOVHQ�
$ 6��+ MHOOQHV�&RQVXOW��6,1 7( ) �E\ JJIRUVN�RJ�&2 : ,�$ 6��

' HW�EOH�DYWDOW�DW�YL�VNXOOH�DUUDQJHUH�� �� �� �XWYLNOLQJVP ¡ WHU�L�SHULRGHQ�IUD�P DL�� � � � �WLO�� ��GHVHP EHU�� � � � ��
7( / ) 2 �RJ�5 ,( �E\ WWHW�Sn�n�DUUDQJHUH�GLVVH�XWYLNOLQJVP ¡ WHQH��) ¡ UVWH�XWYLNOLQJVP ¡ WH�EOH�DUUDQJHUW�� ��
P DL��$ UEHLGHW�JLNN�XW�Sn�n�NDUWOHJJH�KYD�VRP �VNDO�XWYHNVOHV�DY�GDWD� LQIRUP DVMRQ�P HOORP �GH�XOLNH�
SURJUDP YDUHQH��VH�DYVQLWW�RP �DNWLYLWHWVEHVNULYHOVHQ���' HWWH�EHW\ GGH�L�SUDNVLV�DW�YL�VNXOOH�XWYLNOH�
,' 0 HU���$ QVYDUOLJ�IRU�DW�MREEHQ�P HG�XWYLNOLQJ�DY�,' 0 HU�JLNN�ULNWLJ�IRU�VHJ��YDU�-HIIUH\ �: L[ �IUD�$ &( � ���

$ JHQGDHQ�L�XWYLNOLQJVP ¡ WHQH�EOH�VWRUW�VHWW�GHOW�L�WR��,�GHQ�HQH�GHOHQ�MREEHW�YL�P HG�( OGDWD�RJ�
0 DJL&$ ' ��P HQV�YL�L�GHQ�DQGUH�GHOHQ�MREEHW�P HG�) HEGRN�RJ�0 DJL&$ ' ��9 L�SU¡ YGH�RVV�RJVn�P HG�
SDUDOOHOOH�VHDQVHU��P HQ�IDQW�XW�DW�GHWWH�LNNH�YDU�GHQ�P HVW�HIIHNWLYH�P nWHQ�n�MREEH�Sn��7LO�n�EHJ\ QQH�
P HG�NRP �YL�EHVW�L�JDQJ�P HG�( OGDWD���0 DJL&$ ' �µNREOLQJHQµ��0 HQ�GHW�YLVWH�VHJ�HWWHU�KYHUW�DW�GHQQH�
µNREOLQJHQµ�LNNH�YDU�Vn�HQNHO�VRP �GHW�YLUNHW�L�VWDUWHQ��( WWHU�P \ H�MREELQJ�EOH�GHW�EHVOXWWHW�n�WD�HQ�
P LGOHUWLGLJ�VQDUYHL��) RU�n�NRP P H�L�µP nOµ�WLO�SLORWSURVMHNWHWV�DYOXWQLQJV�GDWR��� � ��GHVHP EHU���EOH�GHW�
RSSUHWWHW�HW�P LGOHUWLGLJ�SURSHUWLHVHW��µ3VHWB( OHFWULFDO&RVW' DWDµ��3URSHUWLHVHW·HW�LQQHKROGHU�1 6� � � � ��
1 6� � � � �RJ�( O' DWD�NRGH��) LJXU�� �� � � ��6RP �QHYQW�RYHU�HU�GHWWH�SURSHUWLHVHW·HW�NXQ�P LGOHUWLGLJ��
$ UEHLGHW�P HG�,' 0 HQ�RJ�( OGDWD�µNREOLQJHQµ�YLO�IRUWVHWWH�Sn�Q\ nUHW��1 nU�Q\ �YHUVMRQ�DY�( OGDWD�EOLU�
ODQVHUW�Sn�( OLDGHQ�� � � � ��P DL��HU�GHWWH�SURSHUWLHVHW·HW�ERUWH����

&$ ' ��0 DJL&$ ' �RJ�( OHNWUR3DUWQHU��² �) HEGRN�µNREOLQJHQµ�XWJMRUGH�KRYHGW\ QJGHQ�L�
XWYLNOLQJVP ¡ WHQH��' HWWH�DUEHLGHW�KDU�Y  UW�RP IDWWHQGH��GD�P DQJH�EHJUHSHU��HOHNWULVNH�VSHVLILNDVMRQHU�
RJ�OLJQHQGH�P nWWH�Sn�SODVV��( Q�VWRU�GHO�DY�GLVNXVMRQHQH�JLNN�RJVn�XW�Sn�KYD�P DQ�VNXOOH�JM¡ UH�L�GH�XOLNH�
SURJUDP P HQH��' HW�EOH�EODQW�DQQHW�GLVNXWHUW�L�KYLONHW�SURJUDP �P DQ�VNXOOH�E\ JJH�RSS�GHW�HOHNWULVNH�
DQOHJJHW��W\ SLVN�LOOXVWUHUW�P HG�HW�VWLJHOHGQLQJVVNMHP D���/ ¡ VQLQJHQ�EOH�DW�P DQ�VHOY�NDQ�YHOJH�KYRU�P DQ�
¡ QVNHU�n�VWDUWH��P HG�) HEGRN�HOOHU�P HG�HW�&$ ' �YHUNW¡ \ ��,�P RWVHWQLQJ�WLO�µNREOLQJHQµ�P HOORP �
0 DJL&$ ' �RJ�( OGDWD��LQQHKROGHU�µNREOLQJHQµ�P HOORP �&$ ' �RJ�) HEGRN�LQJHQ�SURJUDP � QDVMRQDOW�
VSHVLILNW�SURSHUWLHVHW��8 WYHNVOLQJHQ�KHU�HU�Sn�,) &�IRUP DW�RJ�P HG�,) &�SURSHUWLHVHW����

��
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�

) LJXU�� �� � �6WLNNRQWDNW�P HG�1 6�� � � � ��1 6�� � � � �RJ�( OGDWD�NRGH�

���

0 nORSSQnHOVH�RJ�VWDWXV�
6RP �QHYQW�L�NDSLWOHW�RP �XWYLNOLQJVP ¡ WHQH�YLO�DUEHLGHW�P HG�,' 0 HU�RJ�V¡ P O¡ VKHWHQ�P HOORP �
SURJUDP YDUHQH�IRUVHWW�Sn�Q\ nUHW��' HW�HQGHOLJ�P nOHW�P HG�GLVVH�DNWLYLWHWHQH�HU�IXOOVWHQGLJ�V¡ P O¡ VKHW�
P HOORP �GH�XWYDOJWH�SURJUDP YDUHW\ SHQH�Sn�,) &�IRUP DW��XWHQ�SURJUDP � QDVMRQDO���VSHVLILNNH�SURSHUWLHV�
VHWW�����

1 nU�GHW�JMHOGHU�P nORSSQnHOVH�L�IRUKROG�WLO�DNWLYLWHWVEHVNULYHOVHQ��NDSLWWHO�� � ��HU�GH�IOHVWH�P nO� GHO���
DNWLYLWHWHU�HU�QnGG��+ YLV�YL�JnU�LJMHQQRP �GH�XOLNH�GHODNWLYLWHWHQH�VOLN�VRP �GH�HU�VDWW�RSS�L�NDSLWWHO�� ��
NDQ�YL�VH�KYD�VRP �HU�JMRUW��

· � $ QVNDIIHOVH�DY�SURJUDP YDUH��NDSLWWHO�� ���9 L�KDU�KDWW�WLOJDQJ�WLO�DOOH�GH�QHYQWH�SURJUDP YDUHQH��,�WLOOHJJ�
KDU�YL�RJVn�EUXNW�YLHZ HUHQ�IUD�2 FWDJD�RJ�' ' 6����

· � 8 WYLNOH�0 DJL&$ ' �P HG�WDQNH�Sn�, ) &�HNVSRUW��NDSLWWHO�� ���6LGHQ�YL�EHJ\ QWH�n�EUXNH�0 DJL&$ ' ��YnUHQ�
� � � � � �KDU�XWYLNOLQJHQ�DY�,) &�GHOHQ�L�SURJUDP P HW�Y  UW�VY  UW�EUD��,�VWDUWHQ�YDU�GHW�NXQ�P XOLJKHW�WLO�n�
HNVSRUWHUH�WLO�,) &�IRUP DW��RJ�GHWWH�YDU�RJVn�P HG�EHJUHQVHGH�HJHQVNDSHU�Sn�NRP SRQHQWHQH��6RP �
WLGOLJHUH�QHYQW�L�UDSSRUWHQ�NRP P HU�Q\ �XWJDYH�DY�0 DJL&$ ' ��� � � � �� � � �XW�UXQGW�nUVVNLIWHW��' HQQH�
YHUVMRQHQ�YLO�EODQW�DQQHW�LQQHKROGH�,) &�HNVSRUW� LP SRUW�P XOLJKHWHU��VDP W�µNREOLQJHQµ�P RW�) HEGRN�RJ�
( OGDWD����

· � ' DWDXWYHNVOLQJ�P HOORP �0 DJL&$ ' ��&$ ' � ��) HEGRN�RJ�( OGDWD��NDSLWWHO�� ���' HWWH�KDU�Y  UW�YnUW�
KRYHGP nO��6RP �EHVNUHYHW�L�NDSLWOHW�RP �XWYLNOLQJVP ¡ WHQH��NDSLWWHO�� ��HU�XWYHNVOLQJHQ�P HOORP �&$ ' �RJ�
) HEGRN�Sn�,) &�IRUP DW��L�RUGHQ��8 WYHNVOLQJHQ�P HOORP �0 DJL&$ ' �RJ�( OGDWD�HU�ODQJW�Sn�YHL�L�RUGHQ��/ LWW�
DUEHLG�L�IRUELQGHOVH�P HG�SURSHUWLHVHW�JMHQVWnU�����

· � ( OHNWUR3DUWQHU��NDSLWWHO�� ���9 L�KDU�SURVMHNWHUW�� ��HWDVMH�NM¡ NNHQ��RJ�VHUYHULQJVGHOHQ�P HG�
SURJUDP YDUHQ��3ODQWHJQLQJ�RJ�VNMHP DWHJQLQJHU�KDU�EOLWW�ODJHW��1 nU�GHW�JMHOGHU�WHVWLQJ�RSS�P RW�
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DUNLWHNW�,) &�P RGHOOHQ�JLNN�LNNH�GHWWH�Vn�EUD��' HWWH�VN\ OGHV�WLGOLJHUH�RP WDOW�SUREOHP ��DYVQLWW�RP �
( OHNWUR3DUWQHU��L�IRUELQGHOVH�P HG�$ ' 7��( WWHU�LP SRUW�DY�$ 5. �P RGHOOHQ�LQQ�L�( OHNWUR3DUWQHU�EOH�
P RGHOOHQ�GHOW�L�IHLO�HWDVMHU��µ. REOLQJHQµ�P RW�* �352 * �%HVNULYHOVH�KDU�YL�LNNH�InWW�VHWW�Sn��' HWWH�VN\ OGHV�
WLGVUHVVXUVHU��VDP W�SULRULWHULQJ��9 L�YHW�OLNHYHO�DW�GHQQH�µNREOLQJHQµ�IXQJHUHU�EUD������

· � 2 SSE\ JJLQJ�DY�%,0 ��NDSLWWHO�� �� ��,�IDVH�P HG�GHQ�RUGLQ  UH�IUHP GULIWHQ�Sn�E\ JJHSURVMHNWHW��
NRRUGLQHUW�P RW�WHJQLQJSURGXNVMRQ��KDU�YL�E\ JJHW�RSS� EHULNHW�GHQ�GLJLWDOH�E\ JQLQJVP RGHOOHQ��%,0 ���
9 L�KDU�IRUWO¡ SHQGH�ODVWHW�LQQ�,) &�ILOHU�Sn�P RGHOO�² �VHUYHUHQ��' H�VLVWH�ILOHQH�HU�Sn�,) &�� [ � �IRUP DW��

· � 7HVWLQJ�VLP XOHULQJ�DY�%,0 ��NDSLWWHO�� � ��5 ,( �VLQH�,) &�ILOHU�HU�ODJW�XW�Sn�P RGHOO�VHUYHUHQ��RJ�EOLWW�IOHWWHW�
��µP HUJHWµ��VDP P HQ�P HG�$ 5. ��5 ,9 �RJ�5 ,%�P RGHOOHQ��' HQQH�MREEHQ�KDU�-RWQH�( 30 �7HFKQRORJ\ �
KMXOSHW�RVV�P HG��$ Y�YLHZ HUH�KDU�YL�EUXNW�2 FWDJD�RJ�' ' 6�,) &�YLHZ HU��

�

�

) LJXU�� �� � ��. M¡ NNHQHW�L�� �HWDVMH��8 WVQLWW�IUD�,) &�P RGHOOHQ��YLHZHU�2 FWDJD��

�

( UIDULQJHU�
' D�YL�IRU�IXOOW�VWDUWHW�DUEHLGHW�P HG�SLORWSURVMHNWHW�Sn�Q\ nUHW�� � � � ��IDQW�YL�UDVNW�XW�DW�,) &�RJ�VHOYH�,) &�
IRUP DWHW�LNNH�YDU�XWYLNOHW�JRGW�QRN��6HOY�RP �,) &�KDU�Y  UW�HW�EHJUHS�L�IOHUH�nU��KDU�GHW�LNNH�Y  UW�YHOGLJ�
XWEUHGW�DQQHW�HQQ�L�NUHWVHU�IRU�VSHVLHOW�LQWHUHVVHUWH��' HWWH�KDU�QRN�VDWW�VLWW�SUHJ�Sn�XWYLNOLQJHQ���

' HW�VRP �RIWH�JLNN�LJMHQ�DY�VS¡ UVP nO�RJ�NRP P HQWDUHU�IUD�IRON�µXWHQIUDµ��KDQGOHW�RP �P LVIRUVWnHOVHU�
P HG�WDQNH�Sn�KYRU�ODQJW�,) &�YDU�NRP P HW��0 DQJH�WURGGH�DW�GHW�YDU�EDUH�n�VNDIIH�VHJ�GH�ULNWLJH�,) &�
NRP SDWLEOH�SURJUDP YDUHQH��RJ�Vn�YDU�GH�L�JDQJ��3UREOHP HW�HU�DW�P DQ�Sn�P DUNHGHW�P DQJOHU�
SURJUDP P HU�VRP �EHKHUVNHW�,) &�IXOOW�XW��IRUHO¡ SLJ���0 HG�GHWWH�XWJDQJVSXQNWHW�JLNN�IOHUH�DY�YnUH�
GHODNWLYLWHWHU�XW�Sn�n�MREEH�VDP P HQ�P HG�EODQW�DQQHW�SURJUDP YDUHOHYHUDQG¡ UHU��IRU�n�YLGHUHXWYLNOH�
SURJUDP P HQH��9 L�WURGGH�QRN�I¡ U�YL�VWDUWHW�DW�YL�VNXOOH�MREEH�P HG�OLWW�DQGUH�DNWLYLWHWHU�HQQ�KYD�GHW�
HQGWH�RSS�P HG��
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( Q�DQQHQ�WLQJ�VRP �E¡ U�XWEHGUHV�HU�VHOYH�SURVHVVHQ�P HG�n�IOHWWH��µP HUJHµ��XOLNH�P RGHOOHU��' HWWH�P n�EOL�
HQNOHUH��' HW�EOLU�WXQJYLQGW�DW�P DQ�HU�DYKHQJLJ�DY�KMHOS�IUD�DQGUH�IRU�n�In�XWI¡ UW�HQ�µP HUJHµ��,�1 \ H�
$ KXV�VLWW�WLOIHOOH�YDU�GHW�-RWQH�( 30 �7HFKQRORJ\ �VRP �KMDOS�RVV�P HG�GHWWH��' HW�P n�ODJHV�HW�HQNOHUH�
JUHQVHVQLWW�Sn�P RGHOO�VHUYHUHQ�VRP �JM¡ U�GHW�P XOLJ�IRU�RVV��HOOHU�DQGUH�DNW¡ UHU��n�µP HUJHµ�VHOY�����

6HU�YL�WLOEDNH�Sn�DUEHLGHW�VLWWHU�YL�LJMHQ�P HG�P DQJH�JRGH�HUIDULQJHU��$ OOH�YL�KDU�Y  UW�L�NRQWDNW�P HG�L�
IRUELQGHOVH�P HG�SLORWSURVMHNWHW��KDWW�HQ�SRVLWLY�LQQVWLOOLQJ��3URJUDP YDUHOHYHUDQG¡ UHU�RJ�DQGUH�
LQYROYHUWH�EHGULIWHU�KDU�MREEHW�VY  UW�EUD��RJ�Y  UW�YHOGLJ�LQWHUHVVHUW�L�n�XWYLNOH�SURJUDP P HQH�VLQH�
YLGHUH�P HG�KHQV\ Q�WLO�,) &�IRUP DWHW��8 WHQ�YHOYLOMH�IUD�EUDQVMHQ�NRP P HU�P DQ�LNNH�YLGHUH��

( W�VOLNW�SLORWSURVMHNW�VRP �IURQWE\ JJHW�Sn�1 \ H�$ KXV�HU�P HG�Sn�GULYH�,) &�DUEHLGHW�YHOGLJ�EUD�IUHP RYHU��
0 DQ�HU�DYKHQJLJ�DY�VOLNH�SURVMHNWHU�IRU�n�WD�Q\ H�VWHJ�YLGHUH��' HW�EOLU�VSHQQHQGH�n�VH�XWYLNOLQJHQ�
YLGHUH��%nGH�QDVMRQDOW�RJ�LQWHUQDVMRQDOW����

�

' DJILQQ�7DQJJDDUG��&2 : ,�$6�

�

�

�
�
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. RQNOXVMRQ�
3URVMHNWHWV�GHOWDNHUH�HU�LNNH�L�WYLO�RP�DW�%,0 �HU�IUHPWLGHQ��2 J�,) &�HU�WURVV�VLQH�PDQJOHU�GHW�HQHVWH�
IRUPDW�Sn�PDUNHGHW��VRP�GHW�HU�Vn�VWRU�WLOVOXWWQLQJ�WLO�RJ�VRP�IRU�GHW�PHVWH�YLVHU�JRG�IXQNVMRQDOLWHW�RJ�
SRWHQVLDOH���
,) &�SURVMHNWHW�KDU�Y  UHW�HQ�LQWHUHVVDQW�RJ�O  UHULN�SURVHVV�IRU�DOOH�GHOWDNHUQH��9 L�VNDO�L�IUHPWLGHQ��
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