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,QWHQWLRQHQ�PHG��K�IWHW�§,.7�L�NHPLXQGHUYLVQLQJHQ���L�J\PQDVLHW�RJ�KI¨��HU�DW�JLYH�NHPLO��
UHUQH�HNVHPSOHU�Sn�NRUWH�RJ�O�QJHUH�IRUO�E��VRP�HU�EDVHUHW�Sn�,.7��'HU�HU�HNVHPSOHU�Sn�NRQ�
NUHWH�IRUO�E�WLO�VDPWOLJH�QLYHDXHU�L�NHPLXQGHUYLVQLQJHQ��RJ�GHU�HU�HNVHPSOHU�Sn�IRUO�E�VnYHO
LQGHQ�IRU�GHW�REOLJDWRULVNH�SHQVXP�VRP�WLO�YDOJIULH�IRUO�E��0DWHULDOHW�XGJ�U�HQ�JRG�LQVSLUDWL�
RQVNLOGH�RJ�NDQ�Y�UH�HW�Q\WWLJW�DUEHMGVUHGVNDE�L�GHW�GDJOLJH�DUEHMGH��KYRU�GHW�VWDGLJW�NDQ�Y�UH
YDQVNHOLJW�IRU�PDQJH�DW�LQGGUDJH�,.7�L�XQGHUYLVQLQJHQ�

'H�HQNHOWH��NRQNUHWH�XQGHUYLVQLQJVIRUO�E�L�K�IWHW�HU�XGDUEHMGHW�DI�NHPLO�UHUH��VRP�YDU�LQYLWH�
UHW�WLO�DW�GHOWDJH�L�HW�SURGXNWLRQVNXUVXV�L�RNWREHU�������)RUPnOHW�PHG�SURGXNWLRQVNXUVHW�YDU�DW
XGDUEHMGH�XQGHUYLVQLQJVIRUO�E��VRP�IRNXVHUHGH�Sn�EUXJ�DI�,.7�VnYHO�L�GHQ�GDJOLJH�XQGHUYLV�
QLQJ�VRP�YHG�HNVDPHQ��+�IWHWV�IRUPnO�HU�DW�VDPOH�HUIDULQJHUQH�IUD�GLVVH�IRUO�E��GHU�HIWHUI�O�
JHQGH�EOHY�XGDUEHMGHW�DI�NXUVXVGHOWDJHUQH�RJ�UHGLJHUHW�DI�,.7�JUXSSHQ��GHU�HU�GHEDWIRUXP�IRU
IDJNRQVXOHQWHQ�L�NHPL�

,�K�IWHW�HU�GHU�JLYHW�HNVHPSOHU�Sn��KYRUOHGHV�PDWHULDOHW�NDQ�LQGJn�EnGH�YHG�PXQGWOLJ�RJ�YHG
VNULIWOLJ�HNVDPHQ��'HU�HU�HNVHPSOHU�Sn�HNVDPHQVVS�UJVPnO��RJ�GHU�HU�HNVHPSOHU�Sn�RJ�IRUVODJ
WLO�RSJDYHU��VRP�NXQQH�LQGJn�L�HQ�VNULIWOLJ�HNVDPHQ�L�NHPL�Sn�K�MW�QLYHDX��9L�KnEHU��DW�GHWWH
K�IWH�NDQ�LQVSLUHUH�NHPLO�UHUH�WLO�DW�JHQQHPI�UH�IRUV�J��VRP�WDJHU�GH�XGIRUGULQJHU�RS��GHU
EOLYHU�SHJHW�Sn�L�GHWWH�K�IWH�

%HP�UN��DW�GHU�DOWLG�VNDO�V�JHV�RP�GLVSHQVDWLRQ�WLO�DW�JHQQHPI�UH�HNVDPHQ�PHG�EUXJ�DI�FRP�
SXWHU��KYDG�HQWHQ�GHW�GUHMHU�VLJ�RP�HQ�FRPSXWHU�PHG�EHVWHPWH�LQGODJWH�SURJUDPPHU�HOOHU�EUXJ
DI�,QWHUQHWWHW��,�HW�DI�DIVQLWWHQH�L�K�IWHW�HU�GHU�JLYHW�HNVHPSOHU�Sn��KYRUOHGHV�EUXJHQ�DI�GHQ�JUD�
ILVNH�ORPPHUHJQHU�NDQ�XGQ\WWHV�YHG�RSJDYHO�VQLQJ�

3URGXNWLRQVNXUVHW�RJ�GHWWH�K�IWH�HU�EOHYHW�WLO�L�HW�W�W�VDPDUEHMGH�PHG�.HPLO�UHUIRUHQLQJHQ��RJ
GHU�YLO�VNH�HQ�O�EHQGH�RSGDWHULQJ�DI�GH�DQYLVWH�OLQNV�Sn�NHPLV�KMHPPHVLGH�

,QJH�.DXIPDQQ��IDJNRQVXOHQW�L�NHPL��*<$
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KWWS���ZZZ�NH�J\PIDJ�GN



�

$UEHMGVJUXSSHQ��VRP�KDU�XGDUEHMGHW�GHWWH�K�IWH��EHVWRG�DI�I�OJHQGH�NHPLO�UHUH�
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(OHYHU�ODYHU�NHPLZHE

$UQH�(EEHVHQ��/LVH�/RWWH�(��+DQVHQ��/HLI�6�UHQ�6WULHJOHU�RJ�7RUEHQ�:DPVOHU

+YDG�HU�IRUPnOHW"

6\QOLJJ¡UHOVH�DI�HOHYHUQHV�DUEHMGH
3UREOHPHU�YHGU�UHQGH�HOHYUDSSRUWHU�HU�EHVNUHYHW�RJ�DQDO\VHUHW�L�PDQJH�DUWLNOHU�RP�VNULYHS�GDJR�
JLN��VRP�HU�RIIHQWOLJJMRUW�L�GH�VHQHUH�nU��(W�DI�SUREOHPHUQH�RPNULQJ�HOHYHUV�PDQJOHQGH�PRWLYDWLRQ
NDQ�Y�UH��DW�UDSSRUWHU�L�K�MHUH�JUDG�VNULYHV�WLO�O�UHUHQ�HQG�WLO�HQ�SHUVRQ�Sn�HOHYHUQHV�HJHW�IDJOLJH
QLYHDX��+YLV�HOHYHUQHV�SURGXNWHU�EOHY�OHWWHUH�WLOJ�QJHOLJH��I[�YHG�DW�EOLYH�RIIHQWOLJJMRUW�Sn�,QWHUQHW�
WHW��YLOOH�HOHYHUV�LQWHUHVVH�IRU�KLQDQGHQV�DUEHMGH�VWLPXOHUHV�

(YQH�WLO�NULWLVN�DW�VRUWHUH�RJ�XGY OJH�LQIRUPDWLRQ
,QWHUQHWWHW�HU�RYHUYHMHQGH�XFHQVXUHUHW��GHW�LQGHKROGHU�VnYHO�JRGH�VRP�GnUOLJH�NHPLHPQHU��RJ�GHU�HU
LQJHQ�JDUDQWL�PRG�IHMO�L�LQGO�J�Sn�,QWHUQHWWHW��'HW�VWLOOHU�VNUDSSH�NUDY�WLO�HOHYHUQHV�NULWLVNH�VDQV�
6W�UVWHGHOHQ�DI�GHQ�LQIRUPDWLRQ��PDQ�ILQGHU��Pn�NDVVHUHV�DI�IRUVNHOOLJH�nUVDJHU��(OHYHUQH�VNDO�GHUIRU
O�UH�DW�VRUWHUH�RJ�XGY�OJH�Q\WWLJ�NHPLVN�LQIRUPDWLRQ��'HQQH�HYQH�NDQ�GH�XGYLNOH�JHQQHP��YHOVH�L
WDNW�PHG��DW�GHUHV�IDJOLJH�QLYHDX�XGE\JJHV��)�OJHQGH�VS�UJVPnO�E�U�LQGJn�XQGHU�HYDOXHULQJ�DI�HW
ZHEEDVHUHW�SURGXNW�

��KYRUIRU�KDU�,�YDOJW�DW�EUXJH�QHWRS�GHQQH�ZHEVLGH"

��HU�ZHEVLGHQ�NHPLVN�UHOHYDQW�RJ�NRUUHNW"

��KYLONH�IRUGHOH�RJ�XOHPSHU�VHU�,�YHG�GHQQH�ZHEVLGH"

(OHYHUQH�NDQ�QHPW�NRPPH�XG�L�JU�QVHRPUnGHU�IRU�GHUHV�YLGHQ��0HQ�VHOY�RP�GH�NRPPHU�Sn�J\Q�
JHQGH�JUXQG��WURU�YL�Sn��DW�GH�HU�L�VWDQG�WLO�DW�JHQQHPVNXH�SnVWDQGH�VRP��KDYYDQG�LQGHKROGHU�VRGLXP
RJ�NORULQ����IUD�HQ�ZHEVLGH�RP�KDYYDQG��

0nOUHWWHW�V¡JQLQJ
$W�VXUIH�NDQ�Y�UH�VMRYW��PHQ�WLGVNU�YHQGH��'HW�HU�HQ�XGEUHGW�RSIDWWHOVH��DW�,QWHUQHWWHW�ORNNHU�VXUIH�
UH�PHG�GHW�KXUWLJH�NLFN�RJ�GHUYHG�PRGDUEHMGHU�IRUG\EHOVH�RJ�HQJDJHPHQW��(Q�DQGHQ�KROGQLQJ�HU��DW
VXUIHULHW�RYHUYLQGHU�EORNHULQJHU�RJ�NDQ�EUXJHV�VRP�HQ�LGHPDVNLQH�L�VWDUWHQ�DI�HW�SURMHNWDUEHMGH��$W
VXUIH�Sn�,QWHUQHWWHW�PLQGHU�Sn�GHQQH�PnGH�OLGW�RP�GHQ�IULH�DVVRFLDWLRQ��6RP�GHQ�IULH�DVVRFLDWLRQ
E�U�I�OJHV�RS�DI�HQ�HIWHUI�OJHQGH�VWUXNWXUHULQJ��E�U�VXUIHULHW�VXSSOHUHV�PHG�HJHQWOLJ�PnOUHWWHW�V�J�
QLQJ��'HW�HU�Q�GYHQGLJW�DW�V�WWH�HOHYHUQH�L�JDQJ�PHG�DW�ILQGH�QRJOH�JDQVNH�EHVWHPWH�RSO\VQLQJHU�Sn
,QWHUQHWWHW��Vn�GH�GHUYHG�RS�YHV�L�GHQ�PnOUHWWHGH�V�JQLQJ��VRP�HU�HQ�Q�GYHQGLJKHG�IRU�DW�NXQQH
EUXJH�,QWHUQHWWHW�HIIHNWLYW��0nVNH�HU�PDQ�Vn�KHOGLJ��DW�HOHYHUQH�InU�HQ�RSOHYHOVH�DI��DW�GHUHV�HJQH
LGHHU�WDJHU�IRUP"

9DULDWLRQ�L�XQGHUYLVQLQJHQ�JHQQHP�ZHE�SURGXNWLRQ
'HU�HU�HQ�VLGHJHYLQVW�L��DW�HOHYHU�ODYHU�GHUHV�HJHW�ZHE�¥�QHPOLJ�DW�GH�EUXJHU�HW�PHGLH�PHG�QRJOH�Q\H
PXOLJKHGHU��'HW�NDQ�YLUNH�EnGH�LJDQJV�WWHQGH�RJ�LQVSLUHUHQGH�RJ�VW\UNH�LQGO�ULQJHQ�YHG�DW�DSSHO�
OHUH�WLO�HOHYW\SHU�PHG�VDQV�IRU�GHW�YLVXHOOH�RJ�IRU�GHW�VSURJOLJH��'HW�HU�RJVn�VWLPXOHUHQGH��DW�IDJHW
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NHPL�Sn�GHQQH�PnGH�I�OJHU�PHG�WLGHQV�VLJQDOHU��(OHYHUQH�RSOHYHU��DW�NHPL�HU�HQ�YLGHQVNDE��VRP�HU�L
VWDGLJ�Y�NVW�RJ�XGYLNOLQJ�

(W�NHPL�ZHE�NDQ�XGE\JJHV�Sn�PDQJH�PnGHU��I[�PHG�W�OOHU�RJ�DQLPDWLRQHU��0DQ�VNDO�GRJ�Y�UH�PH�
JHW�EHYLGVW�RP�WLGVIRUEUXJHW��:HEHW�NDQ�XGE\JJHV�WLO�RJVn�DW�RPIDWWH�PHOOHP��RJ�K�MQLYHDX�RJ
GDQQH�EDVLV�IRU�HQ�IDVW�NHPL�ZHE�Sn�GHQ�HQNHOWH�VNROH��PHQ�GHW�NU�YHU�UHVVRXUFHU�WLO�GHQ�O�EHQGH
YHGOLJHKROGHOVH�

.HPL�ZHE�RP�HGGLNHV\UH
)RUXGV�WQLQJHU

'HW�IRUXGV�WWHV��DW�HOHYHUQH�KDU�Y�UHW�LJHQQHP�HW�LQWURGXNWLRQVNXUVXV�L�WHNVWEHKDQGOLQJ�RJ�KDU
JHQQHPI�UW�HW�PLQLNXUVXV�L�IUHPVWLOOLQJ�DI�ZHEVLGHU��7LGVIRUEUXJHW�DQVOnV�WLO���OHNWLRQ�WLO�HNVSHUL�
PHQWHOW�DUEHMGH�RJ�å�GDJ�WLO�HIWHUEHKDQGOLQJHQ��3URGXNWLRQ�DI�ZHEVLGHU�HU�YHOHJQHW�VRP�DUEHMGVRS�
JDYH�WLO�HQ�EORNGDJ��'HW�HNVSHULPHQWHOOH�DUEHMGH�NDQ�QHPW�LQGJn�L���J�SHQVXP�

'HWWH�NRQVWUXHUHGH�HNVHPSHO�YLVHU��KYRUGDQ�HW�HOHYSURGXNW�RSE\JJHW�RPNULQJ�HGGLNHV\UH�NXQQH�VH
XG��6WUXNWXUHQ�L�HNVHPSOHW�IUHPJnU�DI�ILJXU����(OHYHUQH�VWDUWHU�DUEHMGHW�XG�IUD�HQ�VNDEHORQ�VYDUHQGH
WLO�ILJXU����6NDEHORQHQ�NDQ�XGE\JJHV��PHQ�PDQ�NDQ�RJVn�IUDY�OJH�GHOH��,QGKROGHW�L�GH�IHP�VLGHU�HU
DQW\GHW�Sn�GH�I�OJHQGH�ILJXUHU��,QGKROGHW�Pn�WLO�HQKYHU�WLG�DIK�QJH�DI�VLWXDWLRQHQ��/�UHUHQ�Y�OJHU�
KYRU�PHJHW�DI�LQGKROGHW�GHU�E�U�OLJJH�L�VNDEHORQHQ�IUD�EHJ\QGHOVHQ��:HEHW�LQGHKROGHU�OLQNV�WLO�Vn�
YHO�HJQH�VRP�IUHPPHGSURGXFHUHGH�ZHEVLGHU��3n�PHOOHP��RJ�K�MQLYHDX�L���J�RJ���J�HU�GHU�IOHUH�PX�
OLJKHGHU�IRU�VS�QGHQGH�RSJDYHU�

.HPL�ZHE�RP�HGGLNHV\UH�ILQGHV�Sn�ZHEDGUHVVHQ
KWWS���ZZZ�NROGLQJ�J\P�GN�NHPLZHE

ILJXU��

+HUXQGHU�I�OJHU�HQ�NRUW�RYHUVLJW�RYHU�LQGKROGHW�Sn�GH�IHP�VLGHU��+YRU�KMHPPHVLGHQ�I\OGHU�PHUH
HQG�VN�UPELOOHGHW��HU�GHU�NXQ�YLVW�HW�XGVQLW�DI�VLGHQ�

��IRUV�JHW��ILJXU������

��PROHN\OPRGHO��ILJXU����¥���

��DQYHQGHOVHU��ILJXU���¥���

��VLNNHUKHGVIRUVNULIWHU��ILJXU����¥���
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ILJXU��

ILJXU��

ILJXU�� ILJXU��

ILJXU��
ILJXU��
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ILJXU��

ILJXU�� ILJXU��� ILJXU���

ILJXU���

ILJXU��� ILJXU���
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ILJXU���

ILJXU��� ILJXU���

(NVDPHQ

(W�NHPLZHE�NDQ�EUXJHV�VRP�LQGIDOGVYLQNHO�WLO�HW�HNVDPHQVVS�UJVPnO��'HW�HU�GRJ�YLJWLJW�L�GHQQH
IRUELQGHOVH�DW�IDVWKROGH�GHW�NHPLVNH�LQGKROG�RJ�XQGJn��DW�HNVDPHQVVS�UJVPnOHW�RPKDQGOHU�,QWHU�
QHWWHW�RJ�IUHPVWLOOLQJ�DI�ZHEVLGHU�

/�UHUHQ�V�UJHU�IRU��DW�ZHEVLGHUQH�ILQGHV�Sn�VNROHQV�VHUYHU��RJ�DW�GH�HU�WLOJ�QJHOLJH�IRU�HOHYHUQH�KHU�
IUD��+YLV�ZHEVLGHU�LQGJnU�L�HNVDPHQVSHQVXP��VNDO�HOHYHUQH�KDYH�HQ�SDSLUXGVNULIW�DI�GLVVH�VLGHU�

)RUXGV�WQLQJ�IRU�DW�EHQ\WWH�HW�NHPL�ZHE�WLO�HNVDPHQ�Pn�Y�UH��DW�PDQ�KDU�IRUELQGHOVH�WLO�VNROHQV
QHWY�UN�IUD�EnGH�IRUEHUHGHOVHVORNDOH�RJ�HNVDPHQVORNDOH��'D�ZHEVLGHU�Sn�,QWHUQHWWHW�KHOH�WLGHQ��Q�
GUHV�HOOHU�VnJDU�QHGO�JJHV��Pn�O�UHUHQ�VLNUH�VLJ��DW�GH�UHOHYDQWH�ZHEVLGHU�HU�WLOJ�QJHOLJH�IRU�HOHYHUQH
WLO�HNVDPHQ��'HW�NDQ�J�UHV�YHG�DW�JHPPH�KHOH�ZHEHW�Sn�I[�VNROHQV�VHUYHU��KYLONHW�NDQ�J�UHV�PHG
SURJUDPPHW�6LWHVQDJ��3n�VLGH����HU�EHVNUHYHW�KYRUOHGHV�PDQ�JHPPHU�NLOGHPDWHULDOH�Sn�ORNDO�KDUG�
GLVN�YHG�EUXJ�DI�GHWWH�SURJUDP�

0DQ�NDQ�RYHUYHMH�DW�V�JH�RP�JUXSSHHNVDPHQ�L�IRUELQGHOVH�PHG�HW�VnGDQW�ZHE�SURMHNW�



��

(NVHPSOHU�Sn�HNVDPHQVVS¡UJVPnO

(GGLNHV\UH�SURMHNW

'X�VNDO�NRUW�UHGHJ�UH�IRU�I�OJHQGH�HPQHU�

¦ %HVWHPPHOVH�DI�HWKDQV\UHV�PDVVHSURFHQW

¦ +YDG�HU�HQ�V\UH�RJ�HQ�EDVH"

'X�VNDO�HQGYLGHUH�UHGHJ�UH�IRU�HW�XGYDOJ�EODQGW�I�OJHQGH�NHPL�UHOHYDQWH�HOHPHQWHU�Sn�NODVVHQV�NHPLZHE�

¦ +YLONH�OLQNV�IDQGW�GX�JUXSSHQ�UHOHYDQWH�RJ�KYRUIRU�"

¦ +YRUOHGHV�YXUGHUHU�GX�NYDOLWHWHQ�DI�GH�DQYHQGWH�OLQN�VHW�IUD�HQ�NHPLIDJOLJ�V\QVYLQNHO"

¦ 3n�NHPLZHEEHW�HU�GHU�OLQNV�WLO�VLGHU�PHG�IRUVNHOOLJH�PROHN\OHPRGHOOHU��+YDG�NDQ�GX�XGOHGH
DI�VnGDQQH�PRGHOOHU�"

¦ 3n�NHPLZHEEHW�HU�GHU�OLQNV�WLO�VLGHU�PHG�IRUVNHOOLJH�DQYHQGHOVHU�DI�HWKDQV\UH��5HGHJ�U�IRU�WH�
RULHQ�IRU�KYRUOHGHV�HWKDQV\UH�IMHUQHU�NDONHQ�L�HW�WRLOHW�

(GGLNHV\UH�SURMHNW

'X�VNDO�NRUW�UHGHJ�UH�IRU�I�OJHQGH�HPQHU�

¦ +YDG�IRUVWnV�YHG�S+"

¦ +YDG�HU�HQ�WLWUHUNXUYH�"

'X�VNDO�HQGYLGHUH�UHGHJ�UH�IRU�HW�XGYDOJ�EODQGW�I�OJHQGH�NHPL�UHOHYDQWH�HOHPHQWHU�Sn�NODVVHQV�NHPLZHE�

¦ +YLONH�OLQNV�IDQGW�GX�JUXSSHQ�UHOHYDQWH�RJ�KYRUIRU"

¦ +YRUOHGHV�YXUGHUHU�GX�NYDOLWHWHQ�DI�GH�DQYHQGWH�OLQN�VHW�IUD�HQ�NHPLIDJOLJ�V\QVYLQNHO"

¦ 3n�NHPLZHEEHW�HU�GHU�OLQNV�WLO�VLGHU�PHG�IRUVNHOOLJH�IRUPOHU�IRU�HWKDQV\UH��+YRUOHGHV�NDQ�GX
VOXWWH�GLJ�WLO�KYLONHW�K\GURJHQDWRP��GHU�HU�GHW�¨VXUH¨"

¦ 3n�NHPLZHEEHW�HU�GHU�OLQNV�WLO�VLGHU�PHG�IRUVNHOOLJH�DQYHQGHOVHU�DI�V\UHU��+YRUIRU�NDQ�GHW�Y��
UH�Q�GYHQGLJW��DW�DQYHQGH�HQ�EODQGLQJ�DI�XRUJDQLVNH�RJ�RUJDQLVNH�V\UHU��QnU�GHU�VNDO�IMHUQHV
JURYH�NDON��RJ�UXVWDIOHMULQJHU�Sn�VDQLWHW"
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5HGR[NHPL�Sn�,QWHUQHWWHW�±�HW�XQGHUYLVQLQJVIRUO¡E�L���J

9LEHNH�$[HOVHQ��%R�:HLQNRXII�+DQVHQ�RJ�)LQQ�6�UHQVHQ

,QGOHGHQGH�RYHUYHMHOVHU

'HW�XQGHUYLVQLQJVIRUO�E��VRP�RPWDOHV�KHU��HU�QHPW�DW�Jn�WLO��VHOY�RP�PDQ�LNNH�I�U�KDU�DQYHQGW
,QWHUQHWWHW�HOOHU�FRPSXWHUH�L�NHPLXQGHUYLVQLQJHQ��PHQ�HW�YLVW�HOHPHQW�UW�NHQGVNDE�WLO�FRPSXWHUH
RJ�,QWHUQHWWHW�IRUXGV�WWHV�GRJ��W�QG�RJ�VOXN�NXUVXV��

'HW�IDJOLJH�PnO�HU��DW�HOHYHUQH�EOLYHU�IRUWUROLJH�PHG�EHJUHEHUQH�R[LGDWLRQ�RJ�UHGXNWLRQ��'H�EOLYHU�L
VWDQG�WLO�DW�DIVWHPPH�UHDNWLRQVVNHPDHU�IRU�UHGR[SURFHVVHU�YHG�EUXJ�DI�R[LGDWLRQVWULQ��RJ�GH�VWLIWHU
EHNHQGWVNDE�PHG�UHGR[NHPL�VnYHO�L�ODERUDWRULHW�VRP�XGH�L�¨GHW�YLUNHOLJH�OLY¨��,QGKROGHW�HU�WUDGLWL�
RQHOW��PHQ�XQGHUYLVQLQJVPDWHULDOHW�VNDO�ILQGHV�Sn�,QWHUQHWWHW�

)RUO�EHW�EHVWnU�DI�WUH�GHOH��)�UVW�VNDO�HOHYHUQH�O�UH�JUXQGO�JJHQGH�EHJUHEHU�RJ�WHNQLNNHU��+HUHIWHU
VNDO�GH�ILQGH�IUHP�WLO�QRJOH�DQYHQGHOVHU�DI�UHGR[NHPL�L�KYHUGDJHQ��RJ�HQGHOLJ�VNDO�GH�ILQGH�LQIRU�
PDWLRQHU��VRP�V�WWHU�GHP�L�VWDQG�WLO�DW�O�VH�HQ�HNVSHULPHQWHO�RSJDYH�
9L�IRUHVWLOOHU�RV�LNNH��DW�IRUO�EHW�EOLYHU�pQ�ODQJ�FRPSXWHUVHVVLRQ��8QGHUYHMV�YLO�GHU�NRPPH�YDULDWL�
RQ�L�IRUP�DI�RSVDPOLQJ��PXQGWOLJ�IUHPO�JJHOVH��RSJDYHUHJQLQJ�RJ�HOHY��RJ�GHPRQVWUDWLRQVIRUV�J�

'HU�NDQ�Y�UH�VWRU�IRUVNHO�Sn�VnYHO�HOHYHUQHV�NHQGVNDE�WLO�,QWHUQHWWHW�VRP�GHUHV�NHPLVNH�YLGHQ��'HW
YLO�GHUIRU�Y�UH�RSODJW�DW�XGQ\WWH�XQGHUYLVQLQJVGLIIHUHQWLHULQJ�L�IRUO�EHW��$OOH�VNDO�RSI\OGH�PLQL�
PXPVNUDYHQH��PHQ�GHU�YLO�Y�UH�PDQJH�HNVWUD�XGIRUGULQJHU�DW�ILQGH�Sn�,QWHUQHWWHW�IRU�LQWHUHVVHUHGH
HOHYHU��GHU�JHUQH�YLO�Qn�O�QJHUH�

8GRYHU�DW�JLYH�HOHYHUQH�UXWLQH�L�DW�QDYLJHUH�Sn�,QWHUQHWWHW�NDQ�IRUO�EHW�VWLPXOHUH�HOHYHUQHV�LQWHUHVVH
EnGH�IRU�NHPL�RJ�IRU�DQYHQGHOVH�DI�,QWHUQHWWHW�L�NHPLXQGHUYLVQLQJHQ��Vn�GH�Sn�VHQHUH�WLGVSXQNWHU
YLO�V�JH�LQIRUPDWLRQHU�Sn�,QWHUQHWWHW�DI�HJHQ�GULIW��'HW�YLO�Y�UH�RSODJW�DW�ODYH�GHW�VNULIWOLJH�DUEHMGH�L
KWPO�IRUPDW�RJ�O�JJH�XQGHUYLVQLQJVPDWHULDOHW�Sn�HQ�ZHEVHUYHU��'HU�HU�RJVn�GHQ�PXOLJKHG��DW�HOH�
YHUQHV�SURGXNWHU�VDPOHV�Sn�HQ�KMHPPHVLGH�IRU�KHOH�NODVVHQ�

6¡JQLQJ�Sn�,QWHUQHW

'HU�HU�L�SULQFLSSHW�WR�PXOLJKHGHU��0DQ�NDQ�EUXJH�HQ�V�JHPDVNLQH�HOOHU�ODGH�DQGUH�J�UH�DUEHMGHW
IRU�VLJ�¥�GYV��EUXJH�QRJOH�OLQNV�VRP�DQGUH�KDU�IXQGHW��0HJHW�WDOHU�IRU�GHQ�VLGVWH�PXOLJKHG��3n�NH�
PLV�KMHPPHVLGH�ILQGHV�PDQJH�XGP�UNHGH�OLQNV��RJ�QRJOH�DI�GHP�I�UHU�IUHP�WLO�VLGHU�RP�UHGR[NH�
PL��9L�Y�OJHU�GRJ�DW�EUXJH�HQ�V�JHPDVNLQH��'HW�HU�WLW�GHQ�PHVW�GLUHNWH�YHM�WLO�UHOHYDQWH�VLGHU��RJ�Vn
WMHQHU�GHW�\GHUOLJHUH�GHW�IRUPnO��DW�HOHYHUQH�O�UHU�DW�EUXJH�V�JHPDVNLQHU�

9L�DQYHQGHU�XGHOXNNHQGH�V�JHPDVNLQHQ�$OWD9LVWD��ZZZ�DOWDYLVWD�FRP���PHQ�DQGUH�V�JHPDVNLQHU
YLOOH�VLNNHUW�Y�UH�OLJH�Vn�JRGH��6�JHPDVNLQHU�VRP�([LWH�RJ�.YDVLU�KDU�VDPPH�VWUXNWXU�VRP�$OWD9LVWD�
PHQ�YL�IRUHWU�NNHU��DW�HOHYHUQH�EOLYHU�IRUWUROLJH�PHG�pQ�V�JHPDVNLQH��I�U�GH�NDVWHU�VLJ�RYHU�DQGUH��
V�JHPDVNLQHU�NDQ�Y�UH�OXQHIXOGH��$OWD9LVWD�KDU�HQ�JRG�KM�OSHVHNWLRQ��VRP�PHG�IRUGHO�NDQ�XGVNUL�
YHV�
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'HW�VSURJ��GHU�DQYHQGHV�Sn�GH�IOHVWH�UHOHYDQWH�KMHPPHVLGHU��HU�HQJHOVN��RJ�PDQ�VNDO�EUXJH�HQJHOVNH
V�JHRUG�VRP�UHGR[��R[LGDWLRQ��UHGXFWLRQ��HOHFWURQV��EDODQFLQJ��ODERUDWRU\�RVY��6LPSHO�V�JQLQJ�Sn�HW�HOOHU
IOHUH�DI�GLVVH�RUG�UHWXUQHUHU�HW�XRYHUNRPPHOLJW�DQWDO�OLQNV��9L�DQYHQGHU�GHUIRU�DYDQFHUHW�V�JQLQJ�L
$OWD9LVWD��NOLN�Sn�RUGHW�$GYDQFHG��RJ�LQGWDVWHU�V�JHRUG�L�I�OJHQGH�V�JHIRUPXODU�

,�GHW�HIWHUI�OJHQGH�NRPPHU�IRUVODJ�WLO�V�JHVWUHQJH��GHU�JLYHU�HW�ULPHOLJW�OLOOH�DQWDO�OLQNV��9L�EHQ\WWHU
QRWDWLRQHQ�5�IRU��KYDG�GHU�VNULYHV�L�IHOWHW�(QWHU�UDQNLQJ�NH\ZRUGV�LQ�RJ�QRWDWLRQHQ�%�IRU��KYDG�GHU
VNULYHV�L�IHOWHW�(QWHU�ERROHDQ�H[SUHVVLRQ�

,QWHUQHWWHW��QGUHU�VLJ�KHOH�WLGHQ��RJ�V�JHPDVNLQHU�EOLYHU�O�EHQGH��QGUHW��IRUEHGUHW"���'HW�HU�GHUIRU
XQGHU�DOOH�RPVW�QGLJKHGHU�Q�GYHQGLJW�DW�DISU�YH�V�JHVWUHQJHQH��I�U�HOHYHUQH�V�WWHV�WLO�DW�EUXJH
GHP�

(OHYHUQH�NDQ�JHPPH�ERJP�UNHU�Sn�GLVNHWWHU��+HU�EHVNULYHV�IUHPJDQJVPnGHQ�L�06�,QWHUQHW�([SOR�
UHU��7LOVYDUHQGH�IXQNWLRQHU�ILQGHV�L�1HWVFDSH�

2YHUI�ULQJ�DI�ERJP�UNHU�IUD�,QWHUQHW�([SORUHUV�)RUHWUXNQH�WLO�GLVNHWWH�

• 9�OJ�)RUHWUXNQH�_�$UUDQJHU�IRUHWUXNQH�

• +ROG�&WUO�WDVWHQ�QHGH�RJ�PDUNHU�ERJP�UNHU�PHG�PXVHQ

• +�MUHNOLN�Sn�PDUNHUHGH�ERJP�UNHU�_�9�OJ�2YHUI�U�WLO�����

�GLVNHWWH��$�

2YHUI�ULQJ�DI�ERJP�UNHU�IUD�GLVNHWWH�WLO�)RUHWUXNQH�

• 9�OJ�)RUHWUXNQH�_�$UUDQJHU�IRUHWUXNQH��_����

�GLVNHWWH��$�

• +�MUHNOLN�Sn�PDUNHUHGH�ERJP�UNHU�_�7U\N�)O\W�_�9�OJ�<QGOLQJVVWHGHU�_�7U\N�2.�

%RJP�UNHU�HU�Q\WWLJH��IRUXGVDW�GH�EHV�JWH�ZHEVLGHU�LNNH��QGUHV�IRU�KXUWLJW��+YLV�ZHEVLGHUQH��Q�
GUHV�HOOHU�PnVNH�GLUHNWH�QHGO�JJHV��YLO�ERJP�UNHUQH�LNNH�Y�UH�WLO�QRJHQ�KM�OS��'HW�YLO�L�VnGDQQH
WLOI�OGH�Y�UH�Q�GYHQGLJW�DW�JHPPH�ZHEVLGHUQH�ORNDOW�Sn�GLVNHWWH�HOOHU�KDUGGLVN��,�GHW�DIVOXWWHQGH
DIVQLW�RP�HNVDPHQ�RPWDOHV�PHUH�GHWDOMHUHW��KYLONH�PXOLJKHGHU�GHU�HU�



��

*UXQGO JJHQGH�EHJUHEHU�RJ�WHNQLNNHU�L�UHGR[NHPL

+YLV�HOHYHUQH�V�JHU�Sn�Pn�RJ�In��NDQ�GH�EUXJH�PHJHQ�WLG�XGHQ�DW�ILQGH�UHOHYDQWH�GRNXPHQWHU��'HQ
I�UVWH�GHO�DI�IRUO�EHW�HU�GHUIRU�PHJHW�VW\UHW��0nOHW�HU�DW�JLYH�HOHYHUQH�LQGWU\N�DI�V�JHWHNQLNNHQ��RJ
GH�InU�LNNH�DGUHVVHU�XGOHYHUHW�WLO�DW�EHJ\QGH�PHG�

(OHYHUQH�SU�YHU�DW�V�JH�PHG�HQ�HOOHU�IOHUH�DI�I�OJHQGH�V�JHVWUHQJH�

%��R[LGDWLRQ�1($5�UHGXFWLRQ�1($5�OLQNV
%��R[LGDWLRQ�1($5�UHGXFWLRQ�1($5�¨EDVLF�FRQFHSWV¨
%��R[LGDWLRQ�1($5�UHGXFWLRQ�1($5�WHDFKLQJ
5��¨EDVLF�FRQFHSWV¨�%��WLWOH�UHGR[
5��EDODQFLQJ�%��WLWOH��UHGR[
5��UHGR[�%��FKHPLVWU\�UHVRXUFHV��$1'�UHGR[

1nU�HW�V�JHUHVXOWDW�KDU�I�UW�IUHP�WLO�HQ�VLGH��HU�GHW�HQ�JRG�LGH�DW�V�JH�L�GHQ�LQGO�VWH�VLGH�HIWHU�HW
Q�JOHRUG�IRU�DW�YXUGHUH��RP�VLGHQ�HU�UHOHYDQW�

• 9�OJ�5HGLJHU�_�6�J�Sn�GHQQH�VLGH��

6�J�I[�Sn�R[LGDWLRQ��9HG�DW�VH�Sn�GHQ�VDPPHQK�QJ��RUGHW�R[LGDWLRQ�RSWU�GHU�L��NDQ�PDQ�VRP�UHJHO
KXUWLJW�YXUGHUH��RP�VLGHQ�HU�UHOHYDQW�

$QEHIDOHGH�ZHEDGUHVVHU�

KWWS���QDLR�NFF�KDYDLL�HGX�&KHPLVWU\�UHGR[BWLWOH�KWPO

:HEVWHGHW�LQGHKROGHU�HW�SURJUDPPHUHW�XQGHUYLVQLQJVIRUO�E�L�HOHPHQW�U�UHGR[NHPL��+HU�NDQ�PDQ
O�UH�PHJHW��'H�JUXQGO�JJHQGH�EHJUHEHU�RJ�WHRULHQ�JHQQHPJnV�JUXQGLJW��RJ�GHU�HU�OLQNV�WLO�HQ�ODQJ
U�NNH�LQWHUDNWLYH�RSJDYHU��%UXJHUHQ�NDQ�L�HJHW�WHPSR�YHNVOH�PHOOHP�WHRUL��RJ�RSJDYHU�VRP�WHVWHU
IRUVWnHOVHQ��9�U�GRJ�RSP�UNVRP�Sn��DW�DIVWHPQLQJ�DI�UHGR[UHDNWLRQVVNHPDHU�E\JJHU�Sn�KDOYUHDNWL�
RQHU�L�ODQJW�K�MHUH�JUDG��HQG�GHU�HU�WUDGLWLRQ�IRU�L�'DQPDUN�

KWWS���ZZZ�HUROV�FRP�PHURVHQ

6LGHQ�HU�PHJHW�IORW�RJ�LQGHKROGHU�HQ�ODQJ�U�NNH�OLQNV�RP�UHGR[NHPL��$IVWHPQLQJ�DI�UHGR[UHDNWL�
RQVVNHPDHU�IRUHJnU�L�RYHUHQVVWHPPHOVH�PHG�GHQ�GDQVNH�WUDGLWLRQ��'HU�HU�PDQJH�XGIRUGULQJHU�IRU
LQWHUHVVHUHGH�HOHYHU��I[�HOHNWURNHPL�PHG�IORWWH�LOOXVWUDWLRQHU�



��

KWWS���DJW�QHW�SXEOLF�DODULY�QHOVRQ�KWP

6LGHQ�VRP�HU�UHW�ODQJ�HU�E\JJHW�RS�VRP�LQGKROGVIRUWHJQHOVH�WLO�HQ�NHPLERJ��6�J�HIWHU�I[�UHGXFWLRQ
IRU�DW�NRPPH�KXUWLJW�IUHP�WLO�GHW�UHOHYDQWH�NDSLWHO��KYRU�GHU�HU�HQ�U�NNH�OLQNV��EnGH�WLO�HOHPHQW�UW
VWRI�RJ�WLO�K�MHUH�QLYHDXHU�

5HGR[UHDNWLRQHU�L�KYHUGDJHQ

(IWHU�GHW�LQGOHGHQGH�DUEHMGH�VNDO�HOHYHUQH�V�JH�LQIRUPDWLRQHU�Sn�,QWHUQHWWHW�RP�UHGR[UHDNWLRQHU�L
KYHUGDJHQ��6�JQLQJHUQH�VNDO�XGP�QWHV�L�HW�PXQGWOLJW�HOHYRSO�J�RP�GHW�YDOJWH�HPQH�VDPW�HW�VNULIW�
OLJW�DUEHMGH�L�IRUP�DI�HW�UHVXPH��'HQQH�DQGHQ�GHO�DI�IRUO�EHW�5HGR[NHPL�Sn�,QWHUQHWWHW�NDQ�XGP�UNHW
EUXJHV�V�UVNLOW�VRP�VXSSOHPHQW�WLO�HQ�WUDGLWLRQHO�JHQQHPJDQJ�DI�UHGR[NHPL�HOOHU�VRP�YDOJIULW�HP�
QH�

6¡JQLQJ
0nVNH�KDU�HOHYHUQH�DOOHUHGH�L�I�UVWH�GHO�DI�IRUO�EHW�VHW�KHQYLVQLQJHU�WLO�UHGR[UHDNWLRQHU�L�KYHUGDJHQ
L�GHUHV�V�JQLQJ�HIWHU�WHRUL�RJ�WU�QLQJVRSJDYHU��,�JLYHW�IDOG�YHG�GH��KYRU�GH�VNDO�V�JH�RJ�NDQ�XGW�Q�
NH�HQ�JRG�V�JHVWUHQJ��+YLV�HOHYHUQH�LNNH�KDU�IXQGHW�HJQHW�PDWHULDOH��NDQ�GH�V�WWHV�L�JDQJ�PHG��DG�
YDQFHG��V�JQLQJ�L�$OWD9LVWD�PHG�I�OJHQGH�V�JHVWUHQJ�

%��HYHU\GD\�1($5�UHGR[

6�JHVWUHQJHQ�UHWXUQHUHU�HW�RYHUVNXHOLJW�DQWDO�OLQNV��GHFHPEHU����������OLQNV���%ODQGW�GH�I�UVWH���
OLQNV�ILQGHU�PDQ�KHQYLVQLQJHU�WLO�VLGHU�PHG�EO�D��IRWR�R[LGDWLRQ��EULOOHJODV�VRP�VNLIWHU�IDUYH�L�VRO�
O\V���NRUURVLRQ�RJ�W�UEDWWHULHU��'LVVH�VLGHU�HU�XQGHUVLGHU�VWDPPHQGH�IUD�I�URPWDOWH�,QWHUQHW�&KHPL�
VWU\��VH�DIVQLW�����VRP�IOHUH�HOHYHU�VLNNHUW�KDU�EHV�JW�XQGHU�I�UVWH�GHO�DI�IRUO�EHW��3n�,QWHUQHW�&KHPLVWU\
ILQGHV�IOHUH�HNVHPSOHU�DI�EnGH�ELRORJLVN�RJ�NHPLVN�LQWHUHVVH��%OHJHPLGOHU��IRWRV\QWHVHQ��QLWURJHQ
UHGXNWLRQ�RJ�RSUHQVQLQJ�DI�PHWDOOHU��IRU�EORW�DW�Q�YQH�QRJOH��(Q�LQGO�VW�VLGH�NDQ�LQGHKROGH�OLQNV
WLO�DQGUH�UHOHYDQWH�VLGHU��)RU�DW�In�HW�KXUWLJW�RYHUEOLN�NDQ�HOHYHUQH�V�JH�L�VLGHQ�HIWHU�RUGHW�HYHU\GD\�
6�JQLQJHQ�YLO�YLVH�GH�OLQNV��KYRU�RUGHW�¨HYHU\GD\¨�GLUHNWH�IRUHNRPPHU�L�OLQN�EHVNULYHOVHQ�

%ODQGW�GH�I�UVWH����OLQNV�ILQGHU�PDQ�KHQYLVQLQJ�WLO

KWWS���ZZZ�JHRFLWLHV�FRP�$WKHQV�$FURSROLV������(��5('2;�KWPO�

3n�DGUHVVHQ�ILQGHU�PDQ�RPWDOH�DI�HOHNWURNHPLVNH�HOHPHQWHU��IRUVNHOOLJH�W�UEDWWHULHU��EU�QGVHOVFHOOHU�
JHQRSODGHOLJH�EDWWHULHU�RVY��VDPW�HNVHPSOHU�Sn�NRUURVLRQ��RJ�KYRUGDQ�NRUURVLRQ�XQGJnV�

9HG�EUXJ�DI�IXQNWLRQHQ�6�J�Sn�GHQQH�VLGH���InU�HOHYHUQH�L�DOOH�WLOI�OGH�QRJHW�PDWHULDOH�DW�DUEHMGH
YLGHUH�PHG��PHQ�YHG�DW�DQYHQGH�6�J�Sn�GHQQH�VLGH���Sn�RUGHW�HYHU\GD\�NDQ�PDQ�GHVY�UUH�In�VRUWHUHW
EUXJEDUH�YLGHUHJnHQGH�OLQNV�IUD��IRUGL�RUGHW�HYHU\GD\�LNNH�IRUHNRPPHU�GLUHNWH�L�EHVNULYHOVHQ��'HW
YLO�GHUIRU�DOWLG�Y�UH�HQ�JRG�LGH�DW�ODGH�HOHYHUQH�JHQQHPVH�QRJOH�IOHUH�VLGHU�IUD�GHW�RSULQGHOLJH�V�JH�
UHVXOWDW�



��

(IWHUEHKDQGOLQJ�DI�V¡JHUHVXOWDWHU
(OHYHUQH�O�VHU�QX�GH�VLGHU�LJHQQHP��VRP�GH�KDU�YDOJW��'D�WHNVWHUQH�RIWHVW�HU�VNUHYHW�Sn�HQJHOVN��HU
GHW�HQ�JRG�LGH��HQ�Q�GYHQGLJKHG"��DW�LQGGUDJH�IDJHW�HQJHOVN�L�SURMHNWHW��(OHYHUQH�VNULYHU�HQ�QRWHVL�
GH�Sn�GDQVN��KYRU�GH�JLYHU�HW�NRUW�UHVXPH��VRP�VNDO�LQGHKROGH�UHDNWLRQVVNHPDHU�RJ�JHUQH�ILJXUHU
KHQWHW�IUD�LQWHUQHWVLGHU��1RWHVLGHQ�VNDO�LQGHKROGH�HQ�EHVNULYHOVH�DI�V�JHSURFHGXUHQ��V�JHPDVNLQH
RJ�V�JHVWUHQJ��VDPW�DGUHVVHU�WLO�GH�VLGHU��KYRUIUD�RSO\VQLQJHUQH�HU�KHQWHW��+YLV�QRWHVLGHUQH�VNDO
VDPOHV�WLO�HQ�I�OOHV�KMHPPHVLGH�IRU�NODVVHQ��HU�GHW�HQ�IRUGHO�DW�JHPPH�GHP�L�KWPO�IRUPDW��VH�DIVQLW�
WHW��7HNQLVNH�IRUKROG�YHGU�UHQGH�HOHNWURQLVNH�UDSSRUWHU��'HW�HU�WDQNHQ��DW�HOHYHUQHV�VLGHU�GHVXGHQ�VNDO
LQGJn�VRP�HQ�GHO�DI�GHQ�UDSSRUW��GH�VNULYHU�RYHU�GHW�HNVSHULPHQWHOOH�IRUO�E�

(NVSHULPHQWHOW�DUEHMGH�PHG�EUXJ�DI�,QWHUQHWWHW

'HPRQVWUDWLRQVIRUV¡J
,QWHUQHWWHW�HU�HQ�LQVSLUDWLRQVNLOGH�PHG�KHQV\Q�WLO�GHPRQVWUDWLRQVIRUV�J��'HU�HU�PXOLJW�DW�KHQWH�Q\H
YDULDWLRQHU�DI�WUDGLWLRQHOOH�IRUV�J�VDPW�LQVSLUDWLRQ�WLO�IRUV�J��VRP�LNNH�WUDGLWLRQHOW�LQGJnU�L�GDQVN
NHPLXQGHUYLVQLQJ�

6RP�HNVHPSHO�NDQ�Q�YQHV�HNVSHULPHQWHW�0LQHUDOLVFKHV�&KDPlOHRQ�IUD�GHW�W\VNH�([SHULPHQW�GHV�0RQDWV
�QRYHPEHU�������

KWWS���ZZZ�XQL�XOP�GH�XQL�IDN�QDWZLV�VURHO�H[S�HGP�����KWPO

'HU�HU�WDOH�RP�HQ�YDULDQW�DI�HW�NODVVLVN�IRUV�J�WLO�GHPRQVWUDWLRQ�DI�PDQJDQV�IRUVNHOOLJH�R[LGDWL�
RQVWULQ��:HEVLGHQ�LQGHKROGHU�HQ�IXOG�EHVNULYHOVH�DI�IRUV�JHW�RJ�JLYHU�IRUVODJ�WLO�UHDNWLRQVVNHPDHU
IRU�GH�YLVWH�UHDNWLRQHU�

)RUV�JHW�SDVVHU�ILQW�LQG�L�IRUO�EHW�Sn�GHWWH�VWHG��KYRU�GHU�IRUHWDJHV�RSVDPOLQJ�DI�HOHYHUQHV�XGE\WWH
DI�GHQ�JUXQGO�JJHQGH�UHGR[NHPL��/DY�I[�HW�PLQGUH�JUXSSHDUEHMGH�PHG�NUDY�RP�DQJLYHOVH�DI�R[LGD�
WLRQVWDO�RJ�RSVNULYQLQJ�DI�DIVWHPWH�UHDNWLRQVVNHPDHU�

([SHULPHQW�GHV�0RQDWV�HU�Y�UG�DW�EHV�JH�HQ�JDQJ�RP�PnQHGHQ��'HU�HU�OLQNV�WLO�WLGOLJHUH�PnQHGHUV
IRUV�JVEHVNULYHOVHU�

(OHYHNVSHULPHQWHU
6RP�RSI�OJQLQJ�DI�GH�I�UVWH�WR�DIVQLW�L�LQWHUQHWIRUO�EHW�NDQ�HOHYHUQH�VWLOOHV�RYHU�IRU�HQ�SUREOHP�
IRUPXOHULQJ�DI�I�OJHQGH�W\SH�

'X�VNDO�NYDQWLWDWLYW�DQDO\VHUH�HQ�MHUQKROGLJ�IRUELQGHOVH�XG�IUD�HQ�UHGR[UHDNWLRQ��'HU�YLO�Y�UH�IOHUH�SUREOHPHU
DW�O�VH�

��DW�EHVWHPPH�IRUPOHQ�IRU�HW�K\GUDWLVHUHW�MHUQ�,,�VDOW

��DW�EHVWHPPH�LQGKROGHW��L�PDVVH���DI�MHUQ�L�HQ�IRUELQGHOVH

��DW�EHVWHPPH�UHQKHGHQ�DI�HQ�MHUQIRUELQGHOVH

��DW�EHVWHPPH�NRQFHQWUDWLRQHQ�DI�MHUQ�,,��LRQHU�L�HQ�RSO�VQLQJ�YKD��UHGR[WLWUHULQJ��,QGKROGHW�DI�MHUQ�VNDO
DQJLYHV�L�PDVVH���

,�ODERUDWRULHW�YLO�GHU�I[�Y�UH�I�OJHQGH�HPQHU�WLO�DQDO\VH�UnGLJKHG��MHUQ�,,�VXOIDW��[+
�
2��VWnOXOG��MHUQSLOOHU�HOOHU

DQGHW�MHUQKROGLJW�PDWHULDOH�
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9HG�V�JQLQJ�HIWHU�PHWRGHU�HOOHU�IRUVNULIWHU�Sn�,QWHUQHWWHW�VNDO�HOHYHUQH�ILQGH�HNVHPSOHU�Sn�UHDNWLR�
QHU��GHU�NDQ�DQYHQGHV�WLO�O�VQLQJ�DI�SUREOHPVWLOOLQJHQ��'HW�SULP�UH�HU�L�I�UVWH�RPJDQJ�DW�ILQGH�HW
HOOHU�IOHUH�R[LGDWLRQVPLGOHU��VRP�NDQ�DQYHQGHV�L�UHDNWLRQ�PHG�MHUQ�,,��LRQHU��1RJOH�ZHEVLGHU�LQGH�
KROGHU�PHJHW�GHWDOMHUHGH�ODERUDWRULHSURFHGXUHU��DQGUH�EHVNULYHU�PnVNH�NXQ�PHWRGLNNHQ��1RJOH
HOHYHU�ILQGHU�JDQVNH�JLYHW�IUHP�WLO�DQYHQGHOVH�DI�SHUPDQJDQDWLRQ��DQGUH�WLO�GLFKURPDWLRQ��%HJJH
PHWRGLNNHU�YLO�NXQQH�ILQGHV�L�IRUVNHOOLJH�YDULDWLRQHU��GHOV�L�IRUELQGHOVH�PHG�LQGVWLOOLQJ�DI�NDOLXP�
SHUPDQJDQDW�RJ�GHOV�L�IRUELQGHOVH�PHG�LQGLNDWRUDQYHQGHOVH�YHG�GLFKURPDW�PHWRGHQ�

(IWHUEHKDQGOLQJ�DI�LQWHUQHWV¡JQLQJ
(OHYHUQH�KDU�JHPW�RJ�VLNNHUW�RJVn�XGVNUHYHW�GH�YDOJWH�ZHEVLGHU��'HUHV�RSJDYH�HU�GHUSn�DW�XGIRUPH
HQ�YHMOHGQLQJ�Sn�GDQVN��VRP�NDQ�DQYHQGHV�L�ODERUDWRULHW�YHG�O�VQLQJ�DI�GHQ�HNVSHULPHQWHOOH�RSJD�
YH��(OHYHUQH�VNDO�EHVNULYH�KHOH�GHW�HNVSHULPHQWHOOH�IRUO�E

��KYRUOHGHV�EULQJHV�MHUQKROGLJH�HPQHU�L�RSO�VQLQJ�VRP�MHUQ�,,��LRQHU"

��KYRUOHGHV�IDVWO�JJHV�NRQFHQWUDWLRQHQ�DI�SHUPDQJDQDW�HOOHU�GLFKURPDW"

��KYRUOHGHV�IDVWO�JJHV��NYLYDOHQVSXQNWHW"

��KYRUOHGHV�EHUHJQHV�GH�DQYHQGWH�VWRIP�QJGHU��RJ�KYRUOHGHV�VNDO�UHVXOWDWHU�EHUHJQHV"

��KYLONHW�DSSDUDWXU�XGVW\U�VNDO�DQYHQGHV"

��KYLONH�ULVLNRIRUKROG�NDQ�W�QNHV�RJ�KYLONH�KHQV\Q�WDJHV�KHUWLO��+YRUOHGHV�KnQGWHUHV�DIIDOG"
3n�,QWHUQHWWHW�ILQGHV�ZHEVWHGHU�PHG�LQIRUPDWLRQ�RP�GLVVH�IRUKROG��

)RUO�EHW�O�JJHU�RS�WLO�K�M�JUDG�DI�GLIIHUHQWLHUHW�XQGHUYLVQLQJ�RJ�VWRU�VHOYVW�QGLJKHG�YHG�HIWHUEH�
KDQGOLQJHQ��$UEHMGHW�IRUHJnU�VRP�HQ�VNULYHSURFHV��'HW�YLO�Y�UH�QDWXUOLJW��DW�JUXSSHUQHV�IRUVODJ�DI�
OHYHUHV�Sn�HOHNWURQLVN�IRUP�WLO�O�UHUHQ��VRP�NRPPHQWHUHU�RJ�GU�IWHU�IRUVODJHW�PHG�GH�HQNHOWH�JUXS�
SHU��'HUSn�JHQVNULYHV�YHMOHGQLQJHQ��'HW�YLO�RJVn�Y�UH�QDWXUOLJW��DW�GHW�HQGHOLJH�SURGXNW�EOLYHU�WLO�
J�QJHOLJW�Sn�NODVVHQV�ZHEVLGH��1nU�SURGXNWHW�HU�HQGHOLJW�JRGNHQGW�DI�O�UHUHQ��JnU�HOHYHUQH�L�ODERUD�
WRULHW�RJ�XGI�UHU�GH�SnJ�OGHQGH�HNVSHULPHQWHU�

5DSSRUWHU�RYHU�GH�XGI�UWH�HNVSHULPHQWHU�VNDO�DIOHYHUHV�Sn�HOHNWURQLVN�IRUP�RJ�L�GH�HQNHOWH�UDSSRU�
WHU�VNDO�GHU�LQGJn�ELOOHGHU�HOOHU�WHJQLQJHU��7HJQLQJHU�DI�ODERUDWRULHXGVW\U�NDQ�QHPW�WHJQHV�YKD��SUR�
JUDPPHW�&KHP6NHWFK��*UDILVN�PDWHULDOH�KHQWHW�IUD�,QWHUQHWWHW�NDQ�DQYHQGHV�L�UDSSRUWHQ��KYLV�GHU
DQI�UHV�SU�FLV�NLOGHDQJLYHOVH�

'HW�HU�YLJWLJW��DW�HOHYHUQH�PHG�HJQH�IRUPXOHULQJHU�EHVNULYHU�IRUPnO��XGVW\U�RJ�SURFHGXUH�JUXQGLJW�
'HVXGHQ�VNDO�UDSSRUWHUQH�QDWXUOLJYLV�LQGHKROGH�EHUHJQLQJHU��NRPPHQWDUHU�PY�

'HW�HU�V�UGHOHV�YLJWLJW��DW�UDSSRUWHUQH�LQGHKROGHU�NLOGHDQJLYHOVHU�RJ�UHIHUHQFHU��'H�LQWHUQHWDGUHVVHU�
VRP�HOHYHUQH�KDU�KHQWHW�LQVSLUDWLRQ�IUD��VNDO�Y�UH�DQI�UW��)RU�DW�OHWWH�DUEHMGHW�NDQ�GHW�WLGOLJHUH�RP�
WDOWH�RSO�J�RP�KYHUGDJVNHPL�NDQ�LQGJn�VRP�LQGOHGQLQJ��WHRULDIVQLW��WLO�UDSSRUWHQ��KYRUYHG�DOW
PDWHULDOHW�IUD�HOHYHUQH�JUXSSHUQH�VDPOHV�L�pW�GRNXPHQW�

5DSSRUWHUQH�YLO�Y�UH�IRUVNHOOLJH�EnGH�PHG�KHQV\Q�WLO�LQGKROG�RJ�RPIDQJ��RJ�GH�E�U�DI�KHQV\Q�WLO
GH��YULJH�JUXSSHU�O�JJHV�Sn�NODVVHQV�ZHEVLGH��+HU�InU�O�UHUHQ�HW�DUEHMGH�DW�XGI�UH���HQ�SURFHV��GHU
NDQ�NRPELQHUHV�PHG�UHWQLQJ�DI�UDSSRUWHUQH��/�UHUHQV�NRPPHQWDUHU�NDQ�WLOI�MHV�GHW�HOHNWURQLVNH
GRNXPHQW��LQGHQ�GHW�O�JJHV�LQG�Sn�NODVVHQV�KMHPPHVLGH�



��

)RUVODJ�WLO�V¡JQLQJ�Sn�HNVSHULPHQWHOW�VWRI
(OHYHUQH�KDU�VDQGV\QOLJYLV�DOOHUHGH�IXQGHW�QRJOH�OLQNV�WLO�HNVSHULPHQWHU�XQGHU�GH�I�UVWH�GHOIRUO�E
PHG�UHGR[NHPL��6HOY�RP�GHW�LNNH�PnWWH�Y�UH�WLOI�OGHW��YLO�HOHYHUQH�Sn�GHWWH�WLGVSXQNW�Y�UH�EHW\GHOLJW
PHUH�VLNUH�L�V�JHIXQNWLRQHUQH�RJ�RJVn�PHUH�PnOUHWWHGH��GD�GH�YLO�Jn�HIWHU�QRJOH�DI�GH�NHQGWH�OLQNV�

/DG�HOHYHUQH�SU�YH�VLJ�IUHP�PHG�QRJOH�DI�QHGHQVWnHQGH�V�JHVWUHQJH�L�$OWD9LVWD�

5��UHGR[�WLWUDWLRQ�LURQ
%��UHGR[�1($5�WLWUDWLRQ�1($5�LURQ
%��UHGXFWLRQ�1($5�R[LGDWLRQ�1($5��ODE�DFWLYLWLHV�
%��H[SHULPHQW�1($5�LURQ�1($5�UHGXFWLRQ�1($5�R[LGDWLRQ
%���'HWHUPLQDWLRQ�RI�LURQ��1($5�UHGR[

'HW�NDQ�DQEHIDOHV�DW�VH�Q�UPHUH�Sn�I�OJHQGH�ZHEDGUHVVVHU�

KWWS���FKHPZHE�FKHP�IVX�HGX�HGLWRUV�WYLFNHUV�)H�GLFKURPD�KWP

��HQ�NRUW��PHQ�DOOLJHYHO�GHWDOMHUHW�YHMOHGQLQJ

KWWS���ODPE�FKHP�XFVE�HGX�(;37�%�KWPO��SHUPDQJDQDW�

��LQNOXGHUHU�LQGVWLOOLQJ�DI�SHUPDQJDQDW

KWWS���ZLOORZ�XPO�HGX�ZZZ�&KHPLVWU\B'HSW�&+(0/$%����+70

��LQNOXGHUHU�LQGVWLOOLQJ�DI�SHUPDQJDQDW

KWWS���ZZZ�SHRSOH�YLUJLQLD�HGX�aURD�V������H[SW���KWPO

��KHU�DQYHQGHV�GLFKURPDW�RJ�GLSKHQ\ODPLQVXOIRQDW�VRP�UHGR[LQGLNDWRU

KWWS���K\GURJHQ�FKHP�FPX�HGX��������ODEV�UHGR[�5HGR[�KWPO

��HQ�JUXQGLJ�YHMOHGQLQJ��+HU�DQYHQGHV�GLFKURPDW�RJ�GLSKHQ\ODPLQVXOIRQDW�VRP�UHGR[LQGLNDWRU

KWWS���ZZZ�JHRFLWLHV�FRP�&DSH&DQDYHUDO�+DOO������LURQ�KWPO

��'HU�DQYHQGHV�GLFKURPDW��(Q�RPIDQJVULJ�VLGH�PHG�EHVNULYHOVH�DI�MHUQDQDO\VH�L�EODQGW�DQGHW�MHUQ�
R[LG�IRUELQGHOVHU�

'HU�NDQ�DQYHQGHV�VnYHO�5��VRP�%�V�JHVWUHQJH�HOOHU�NRPELQDWLRQHU�KHUDI�L�V�JQLQJHQ��6HOY�VPn�IRU�
VNHOOH�L�V�JHVWUHQJH�NDQ�JLYH�PHJHW�IRUVNHOOLJH�V�JHUHVXOWDWHU��6NULYHV�V�JHVWUHQJHQ�'HWHUPLQDWLRQ�LURQ
UHGR[�L�5DQNLQJ�IHOWHW��InU�PDQ�FD����������KLWV��KYRUDI�GH�PHVW�UHOHYDQWH�KHOGLJYLV�VWnU�IRUUHVW�
6NULYHV�V�JHVWUHQJHQ�'HWHUPLQDWLRQ�RI�LURQ�QHDU�UHGR[�GHULPRG�L�%RROHDQ�IHOWHW��InU�PDQ�NXQ����KLWV�
+HU�PDQJOHU�GHVY�UUH�QRJOH�DI�GH�PHVW�DQYHQGHOLJH��+YLV�PDQ�XGYLGHU�V�JQLQJHQ�YHG�DW�VNULYH
'HWHUPLQDWLRQ�1($5�LURQ�1($5�UHGR[�L�%RROHDQ�IHOWHW��InU�PDQ����KLWV���DOWVn�OLGW�IOHUH�PXOLJKHGHU�

7HNQLVNH�IRUKROG�YHGU¡UHQGH�HOHNWURQLVNH�UDSSRUWHU
'HU�HU�PLQGVW�DUEHMGH�IRUEXQGHW�PHG�DW�O�JJH�HOHYSURGXNWHUQH�VRP�WHNVWEHKDQGOLQJVGRNXPHQWHU�L
HQ�PDSSH�Sn�VNROHQV�ORNDOQHWY�UN��'RNXPHQWHUQH�HU�GHUHIWHU�WLOJ�QJHOLJH�IRU�HOHYHUQH�ORNDOW�RJ
NDQ�nEQHV�Sn�YHONHQGW�PnGH�L�WHNVWEHKDQGOLQJVSURJUDPPHW��'HW�Q�VWH�VNULGW�YLOOH�Y�UH�DW�J�UH
WHNVWGRNXPHQWHUQH�WLOJ�QJHOLJH�IUD�VNROHQV�ZHEVHUYHU��:HEEURZVHUH�NDQ�NRQILJXUHUHV��Vn�GH�YLVHU
GRNXPHQWHW�LQWHJUHUHW�L�HQ�ZHEVLGH��+YLV�EUXJHUHQ�LNNH�KDU�GHQQH�PXOLJKHG��NDQ�GRNXPHQWHW�KHQ�
WHV�WLO�ORNDO�KDUGGLVN�RJ�nEQHV�L�WHNVWEHKDQGOHUHQ�



��

'HU�HU�OLGW�PHUH�DUEHMGH�IRUEXQGHW�PHG�GHW�Q�VWH�WULQ��VRP�HU�DW�DIOHYHUH�UDSSRUWHQ�L�KWPO�IRUPDW�
(OHYHUQH�YLO�L�GHQ�IRUELQGHOVH�KDYH�EUXJ�IRU�DW�NHQGH�GHQ�JUXQGO�JJHQGH�WHNQLN�WLO�DW�XGIRUPH
KWPO�GRNXPHQWHU��IRUPDWHULQJ��LQGV�WQLQJ�DI�JUDILN�RJ�WDEHOOHU���RJ�GH�YLO�In�EUXJ�IRU�DW�KnQGWHUH
VnYHO�WHNVWILOHU�VRP�JUDILNILOHU��'HQ�QHPPHVWH�PnGH�HU��DW�ODGH�:RUG�HOOHU�:RUGSHUIHFW�NRQYHUWHUH
GRNXPHQWHUQH�WLO�KWPO�IRUPDW��'HU�HU�PDUNDQWH�IRUVNHOOH�PHOOHP�KWPO�GRNXPHQWHU�RJ�V�GYDQOLJH
WHNVWGRNXPHQWHU��,�WHNVWGRNXPHQWHW�HU�DOOH�ELOOHGHU��WHJQLQJHU��NHPLVNH�IRUPOHU�RJ�OLJQLQJHU�LQWH�
JUHUHGH�REMHNWHU�L�GRNXPHQWHW��RJ�DOW�JHPPHV�L�pQ�ILO��9HG�NRQYHUWHULQJ�WLO�KWPO�GRNXPHQW�EOLYHU
GH�Q�YQWH�REMHNWHU�JHPW�L�ILOHU�IRU�VLJ�VHOY��6SHFLHOW�VNDO�PDQ�Y�UH�RSP�UNVRP�Sn��DW�LQWHJUHUHGH
IRUPOHU�RJ�OLJQLQJHU�EOLYHU�NRQYHUWHUHW�WLO�JUDILNELOOHGHU��VRP�LNNH�O�QJHUH�NDQ�UHGLJHUHV�L�NLOGHSUR�
JUDPPHW��&KHP6NHWFK�RJ�(TXDWLRQ�(GLWRU���*HPPHV�HQ�UDSSRUW�VRP�KWPO�GRNXPHQW�Sn�GLVNHWWH�
VNDO�JUDILN�ILOHUQH�RJVn�JHPPHV�Sn�GLVNHWWHQ��9HG�NRQYHUWHULQJ�WLO�KWPO�IRUPDW�VNHU�GHU�RIWH�OLGW
�QGULQJHU�L�RSV�WQLQJHQ�DI�GRNXPHQWHW��RJ�GHU�NDQ�RIWH�Jn�WLG�PHG�PDQXHO�HIWHUEHKDQGOLQJ��LQGHQ
GHW�KHOH�VWnU�S�QW�LJHQ�

'HFLGHUHGH�ZHE�HGLWRUHU�VRP�I[�06�)URQWSDJH�NDQ�DXWRPDWLVHUH�SURGXNWLRQ�DI�ZHEVLGHU��$QYHQGHV
0LFURVRIW�([SORUHU���[�HOOHU�HU�:LQGRZV����LQVWDOOHUHW��KDU�PDQ�DGJDQJ�WLO�)URQWSDJH�([SUHVV��VRP
HU�HQ�EHJU�QVHW�XGJDYH�DI�)URQWSDJH��'HU�Pn�KHQYLVHV�WLO�ORNDO�GDWDYHMOHGQLQJ�PKW��VnGDQQH�SUR�
JUDPPHU�RJ�PKW���KYRUOHGHV�GRNXPHQWHUQH�DQEULQJHV�Sn�ZHEVHUYHUHQ�

3 JDJRJLVNH�RJ�IDJGLGDNWLVNH�DVSHNWHU�DI�HW�LQWHUQHWIRUO¡E

*HQHUHOW
'HW�EHVNUHYQH�IRUO�E�HU�HW�EXG�Sn��KYRUGDQ�XQGHUYLVQLQJ�L�HW�YHONHQGW�IDJRPUnGH�NDQ�XGI�UHV�Sn
DQGHQ�YLV���PHG�Q\H�LQGJDQJH��XQGHUYLVQLQJVIRUPHU�RJ��QGUHW�S�GDJRJLN�L�IRUKROG�WLO�J�QJV�SUDN�
VLV�

6RP�RPWDOW�L�LQGOHGQLQJHQ�HU�GHU�EHYLGVW�YDOJW�IRUO�E�L���J�RJ�REOLJDWRULVN�VWRI�

'HW�NXQQH�Y�UH�IULVWHQGH�DW�Y�OJH�PHUH�XWUDGLWLRQHOOH�HPQHU��HQG�GHW�KHU�YDOJWH��0HQ�VNDO�PDQ
DQYHQGH�GHW�Q\H�PHGLH��HU�GHW�YLJWLJW��DW�GHWWH�QHWRS�EHWUDJWHV�VRP�HQ�Q\�YDULDWLRQ�WLO�NHQGW�VWRI�

'HW�YLO�RJVn�NXQQH�JDYQH�HOHYHUQH�VHQHUH��I[�L�IRUELQGHOVH�PHG�GH�VNULIWOLJH�RSJDYHU��DW�GHU�WLGOLJW�HU
WU�QHW�L�DQYHQGHOVHQ�DI�,QWHUQHWWHWV�PXOLJKHGHU�

$QYHQGHOVH�DI�,QWHUQHWWHW�JLYHU�LPLGOHUWLG�RJVn�DQOHGQLQJ�WLO�IDJGLGDNWLVNH�RYHUYHMHOVHU�RJ�S�GDJR�
JLVNH�VWU�WDQNHU��1HWWHW�L�VLJ�VHOY�RPWDOHV�RIWH�VRP��DQDUNLVWLVN���'HWWH�NDQ�PDQ�L�XQGHUYLVQLQJHQ
WDJH�WLO�VLJ�VRP�HQ�PXOLJKHG�IRU�DW�VnYHO�G\UNH�XQGHUYLVQLQJVGLIIHUHQWLHULQJ�VRP�WLO�DW�IUHPPH�HOH�
YHUQHV�DQVYDU�IRU�HJHQ�O�ULQJ�

2PIDQJHW�DI�NLOGHPDWHULDOHU�NDQ�Y�UH�PHJHW�VWRUW��'HW�E�U�GHUIRU�Y�UH�HW�NUDY��DW�HOHYHUQH�WU�QHU�L
DQJLYHOVH�DI�NLOGHU��6nOHGHV�YLO�GHW�XQGHU�KHOH�IRUO�EHW�Y�UH�YLJWLJW��DW�HOHYHUQH�KDU�SDSLU�RJ�VNULYH�
UHGVNDE�YHG�VLGHQ�DI�FRPSXWHUHQ��Vn�GH�Y�QQHV�WLO�DW�RSIDWWH�FRPSXWHUHQ�VRP�HQ��XQGHUYLVHU���KYLV
IUHPO�JQLQJHU�GHU�WDJHV�QRWHU�WLO�

(Q�GHO�DI�HOHYHUQH�YLO�EORNHUH�L�GH�I�UVWH�WLPHU�DI�IRUO�EHW�Sn�JUXQG�DI�VSURJHW��VRP�JHQHUHOW�HU�HQ�
JHOVN��6RP�IRUO�EHW�VNULGHU�IUHP�YLO�HOHYHUQH�GRJ�Y�QQH�VLJ�WLO�GH�HQJHOVNH�EHJUHEHU�RJ�HUIDUH��DW
IDJRUGHQH�LNNH�HU�Vn�IRUVNHOOLJH�IUD�GDQVN��'HW�NDQ�PnVNH�Y�UH�HQ�LGH�DW�ODGH�HOHYHUQH�ODYH�HQ�JORVH�
OLVWH��6DPDUEHMGH�PHG�IDJHW�HQJHOVN�NDQ�VRP�WLGOLJHUH�Q�YQW�DQEHIDOHV�
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'HW�Pn�Y�UH�RS�WLO�GHQ�HQNHOWH�O�UHUV�WHPSHUDPHQW��RP�GHU�VNDO�VNH�VW\ULQJ�PHG�KHQV\Q�WLO�V�JQLQ�
JHUQH��HOOHU�GHU�VNDO�JLYHV�IULW�O�E��)RUVNHOOLJH�IRUKROG�NDQ�EORNHUH�HOHYHUQHV�DUEHMGH��RJ�I[�PHGYLUNH
WLO�DW�GH�JOHPPHU�DW�JHPPH�VLGHUQH�VRP��IRUHWUXNQH��HOOHU��ERJP�UNH���/�UHUHQ�E�U�DOWVn�RYHUYHMH�
RP�GHU�VNDO�VW\UHV�L�VWDUWHQ�DI�IRUO�EHW�RJ�JLYHV�IULW�GHUHIWHU��$I�KHQV\Q�WLO�HQ�HYHQWXHO�HNVDPHQ�YLO
GHWWH�Y�UH�HQ�JRG�LGH��VH�Q�VWH�DIVQLW��

1RJOH�HOHYHU�NDQ�KDYH�VY�UW�YHG�DW�KnQGWHUH�GHW�VHOYVW�QGLJH�HOHPHQW�L�IRUO�EHW��6SHFLHOW�L�VWDUWHQ
VNDO�PDQ�VRP�O�UHU�Y�UH�PHJHW�RSP�UNVRP�Sn�GLVVH�HOHYHU�RJ�KM�OSH�GHP�Sn�UHWWH�VSRU�

+HOH�IRUO�EHW�YLO�NXQQH�G�NNH�YDOJIULW�HPQH�L���J��9L�VN�QQHU��DW�IRUO�EHW�YLO�YDUH�FD����PnQHGHU�
LQNOXVLY�WLG�WLO�HNVSHULPHQWHU���EnGH�GHPRQVWUDWLRQVIRUV�J��PLQGUH�HOHYIRUV�J�RJ�HW�UDSSRUWIRUV�J�
0DQ�NDQ�VSDUH�WLG�YHG�DW�EHJU�QVH�HPQHW�WLO�pQ�HOOHU�WR�GHOH�DI�IRUO�EHW�

(NVDPHQ
(IWHU�IRUO�EHW�VWnU�PDQ�RYHUIRU�HQ�U�NNH�RYHUYHMHOVHU�PKW��HNVDPHQVVLWXDWLRQHQ�

(OHYHUQH�VNDO�L�IRUEHUHGHOVHVWLGHQ�KDYH�DGJDQJ�WLO�PDWHULDOH�DQYHQGW�L�XQGHUYLVQLQJHQ��'HW�YLO�VLJH�
DW�GHU�E�U�Y�UH�HQ�FRPSXWHU�WLO�VWHGH�L�IRUEHUHGHOVHVORNDOHW��'HQ�Pn�HIWHU�J�OGHQGH�EHVWHPPHOVHU
LNNH�Y�UH�NREOHW�Sn�,QWHUQHWWHW�RJ�VNDO�Y�UH�UHQVHW�IRU�DQGHW�VWRI��,�PRGVDW�IDOG�NU�YHV�HQ�IRUV�JV�
DQV�JQLQJ�

+YLV�HOHYHUQH�VNDO�NXQQH�YLVH�EUXJ�DI�LQWHUQHWVLGHU��Pn�GHW�DQEHIDOHV��DW�PDQ�EHGHU�HOHYHUQH�DIOHYHUH
HQ�GLVNHWWH��KYRUSn�GH�DQYHQGWH�VLGHU�HU�JHPW��I[�YHG�EUXJ�DI�SURJUDPPHW�6LWHVQDJ��VRP�RPWDOHV
QHGHQIRU���HOOHU�DW�O�UHUHQ�InU�HQ�SDSLUXGVNULIW�DI�GH�VLGHU��VRP�HOHYHUQH�KDU�DQYHQGW��3DSLUXGVNULI�
WHUQH�NDQ�DQYHQGHV�L�Q�GVWLOI�OGH�L�HQ�HNVDPHQVVLWXDWLRQ��KYRU�FRPSXWHUHQ�HU�JnHW�QHG�

9L�ILQGHU�GHW�UHOHYDQW��DW�HOHYHUQH�KDU�DGJDQJ�WLO�HQ�FRPSXWHU�L�IRUEHUHGHOVHVWLGHQ��PHQ�XQGHU�HN�
VDPLQDWLRQHQ�KDU�GHW�LNNH�GHQ�VWRUH�PHQLQJ�DW�EUXJH�WLG�YHG�FRPSXWHUHQ��'HW�Pn�LQGJn�L�HNVDPL�
QDWLRQHQ��DW�HOHYHUQH�IRUW�OOHU�RP�V�JQLQJHUQH��KYRUGDQ�RJ�KYRUIRU�HQ�VLGH�HU�YDOJW�RJ�DQYHQGW�

2P�DW�JHPPH�NLOGHPDWHULDOH�Sn�ORNDO�KDUGGLVN

3URJUDPPHW�6LWHVQDJJHU�NDQ�ILQGHV�YHG�HQ�VLPSHO�V�JQLQJ�Sn�6LWHVQDJ�L�HQ�V�JHPDVNLQH��3URJUDPPHW
IXQJHUHU�EHGVW��KYLV�GHW�LQVWDOOHUHV�ORNDOW�Sn�GHQ�PDVNLQH��KYRU�PDQ��QVNHU�DW�O�JJH�NLOGHPDWHULD�
OHW��,QVWDOODWLRQ�Sn�HW�I�OOHVGUHY�IUDUnGHV��6LWHVQDJ�NDQ�KHQWH�RJ�JHPPH�ZHEVLGHU�RJ�XQGHUOLJJHQGH
ZHEVLGHU�LQNOXVLY�PXOWLPHGLHILOHU��JUDILN��YLGHR��O\G�PP��L�HQ�PDSSH�Sn�ORNDO�KDUGGLVN��/LQNV�RJ
DQNHUSXQNWHU�L�ZHEVLGHUQH�WLOSDVVHV�DXWRPDWLVN��Vn�GH�IXQJHUHU��QnU�ZHEVLGHUQH�VHQHUH�EURZVHV�IUD
ORNDO�KDUGGLVN��0DSSHQ�PHG�ZHENRPSOHNVHW�NDOGHV�HW�SURMHFW�

• +HQW�ZHEVLGHU�WLO�ORNDO�KDUGGLVN�

• 6WDUW�6LWHVQDJJHU�_�Y�OJ�3URMHFW�_�1HZ�_�,QG�
WDVW�HW�SURMHNWQDYQ�I[�UHGR[�

• 9�OJ�3URMHFW�_�2SWLRQV�_�0D[�OHYHOV
1RUPDOW�NDQ�OHYHOV�EHJU�QVHV�WLO�����QLYHDXHU�

• 7U\N�2.
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3URMHNWHW�NDQ�JRGW�Jn�KHQ�RJ�EOLYH�VW�UUH��HQG�HQ�GLVNHWWH�NDQ�UXPPH��0HQ�HNVHPSHOYLV�YLO
KWWS���QDLR�NFF�KDZDLL�HGX�FKHPLVWU\�UHGR[BWLWOH�KWPO�PHG���QLYHDXHU���RJ�GHW�YLO�VLJH�DOW�GHW�LQG�
OHGHQGH�UHGR[NHPL���I\OGH�FD������N%�

• $NWLYHUHU�6LWHVQDJJLQJ�

• 9�OJ�3URMHFW�_�6QDJ�D�VLWH��

• ,QGWDVW�ZHEDGUHVVH�L�DGUHVVHIHOWHW

• 7U\N�6WDUW�RJ�YHQW�Sn�DIVOXWQLQJ

6LWHVQDJJHU�JHPPHU�DXWRPDWLVN�HQ
LQGHNVILO�UHGR[��VQJ�L�PDSSHQ
SURMHFWV��VRP�ILQGHV�L�GHQ�PDSSH�
KYRU�VLWHVQDJ�H[H�HU�LQVWDOOHUHW��'H
KHQWHGH�ZHEVLGHU�JHPPHV�L�PDSSHQ
UHGR[��

,QGHNVILOHQ�UHGR[��VQJ�EHQ\WWHV�DI�VLWHVQDJJHU�VHOY�RJ�HU�LNNH�Q�GYHQGLJ��QnU�ZHEVLGHUQH�VNDO�EHWUDJ�
WHV�L�HQ�ZHEEURZVHU��0DSSHQ�UHGR[��PHG�ZHEVLGHUQH�NDQ�NRSLHUHV�WLO�HQ�GLVNHWWH��.LOGHVDPOLQJHQ
NDQ�Vn�WUDQVSRUWHUHV�RJ�DQYHQGHV�DI�HOHYHU�VRP�O�UHERJVPDWHULDOH�XGHQ�KHQV\Q�WLO�RSNREOLQJ�WLO
,QWHUQHW��(OHYHUQH�YLO�QX�NXQQH�GHPRQVWUHUH�V�JQLQJ��V�JHUHVXOWDW��NLOGHU�PY��HYW��YHG�HNVDPHQ
XGHQ�DW�EHN\PUH�VLJ�RP�RSNREOLQJ���QGUHGH�ZHEVLGHU�PY�



��

(OHPHQW U�RUJDQLVN�NHPL�PHG�&KHP6NHWFK

$QGUHDV�9HGHO��.HOG�1LHOVHQ�RJ�3RXO�7KXOVWUXS

,QGOHGQLQJ

3n�GH�I�OJHQGH�VLGHU�SU�VHQWHUHV�HW�PHJHW�EUXJHUYHQOLJW�RJ�\GHUVW�DQYHQGHOLJW�SURJUDP�WLO�NHPLXQ�
GHUYLVQLQJ��VH�ELODJ���IRU�WHNQLVN�LQIRUPDWLRQ���7HNVWHQ�HU�I�UVW�RJ�IUHPPHVW�UHWWHW�WLO�O�UHUHQ�RJ�HU
W�QNW�VRP�LQVSLUDWLRQ��'HW�SULP�UH�IRUPnO�HU�DW�VNLWVHUH�DQYHQGHOVHU�DI�SURJUDPPHW�L�IRUELQGHOVH
PHG�RUJDQLVN�NHPL�Sn�&��RJ�%�QLYHDX�

+YRUIRU�HU�&KHP6NHWFK�DQYHQGHOLJW�L�NHPLXQGHUYLVQLQJHQ"
¦ 3URJUDPPHW�NDQ�VXSSOHUH�PROHN\OE\JJHV�W��'HW�LQGHKROGHU�IORWWH��'�HIIHNWHU�RJ�NDQ�EUXJHV�WLO

DW�YDULHUH�XQGHUYLVQLQJHQ��3URJUDPPHW�LQGHKROGHU�HW�WHJQHPRGXO��GHU�NDQ�EHQ\WWHV�YHG�XGDU�
EHMGHOVH�DI�XQGHUYLVQLQJVPDWHULDOH�RJ�HOHYUDSSRUWHU

¦ 3URJUDPPHW�HU�YHOHJQHW�Sn�DOOH�QLYHDXHU�L�J\PQDVLHW�RJ�KI��'HW�HU�EUXJHUYHQOLJW�RJ�NDQ�DQYHQ�
GHV�DI�HOHYHUQH�L�GHUHV�HJHW�WHPSR

¦ 3URJUDPPHW�HU�IUHHZDUH�RJ�NDQ�KHQWHV�IUD�,QWHUQHWWHW��VH�ELODJ�����(OHYHU�RJ�O�UHUH�Pn�LQVWDOOHUH
SURJUDPPHW�Sn�HJHQ�FRPSXWHU

2YHUEOLN�RYHU�&KHP6NHWFK

$IVQLWWHW�HU�W�QNW�VRP�HQ�NRUW�LQWURGXNWLRQ�WLO�&KHP6NHWFK��(Q�XWnOPRGLJ�I�UVWHJDQJVEUXJHU�NDQ�Q�MHV�PHG�DW
O�VH�GHWWH�DIVQLW�RJ�Vn�SU�YH�VLJ�IUHP�PHG�SURJUDPPHW��'H�HIWHUI�OJHQGH�DIVQLW�LQGHKROGHU�QRJOH�LGHHU�RJ�IRUVODJ
WLO�DQYHQGHOVH�DI�&KHP6NHWFK�



��

,�&KHP6NHWFK�NDQ�EUXJHUHQ�WHJQH�VWUXNWXUIRUP�
OHU�RJ�RYHUI�UH�GHP�WLO��'�ELOOHGHU��'HU�ILQGHV
VNDEHORQHU��L�SURJUDPPHW�NDOGHW�WHPSODWHV��PHG
WHJQLQJHU�DI�PHUH�NRPSOHNVH�PROHN\OHU��VRP�I[
DPLQRV\UHU��FDUERK\GUDWHU�RJ�'1$�IUDJPHQWHU�
1\H�VNDEHORQHU��VRP�XGYLNOHV�O�EHQGH�DI�SUR�
JUDPPHWV�EUXJHUH��NDQ�KHQWHV�IUD�$&'ªV�KMHP�
PHVLGH��$GYDQFHG�&KHPLFDO�'HYHORSPHQW��

3URJUDPGHOHQ�&KHP6NHWFK�LQGHKROGHU�HW�VWUXN�
WXUPRGXO�RJ�HW�WHJQHPRGXO��VH�ILJXU�������'�
YLHZHU�HU�HW�VHOYVW�QGLJW�SURJUDP��VH�ILJXU�����

ILJXU�����9HG�VWDUW�DI�&KHP6NHWFK�DIYLNOHV�HQ�UHNODPH�IRU
$&'V�SURGXNWHU��(IWHU����VHNXQGHU�EOLYHU�&DQFHO�NQDSSHQ
DNWLY��RJ�PDQ�NDQ�VWRSSH�UHNODPHQ�

ILJXU�����&KHP6NHWFK�PHG�DNWLYW�VWUXNWXUPRGXO��)RU�DW�VNLIWH
WLO��'�YLHZHUHQ�WU\NNHV�Sn�NQDSSHQ��'� ILJXU� ���� �'�YLHZHU�� )RU� DW� DNWLYHUH� WHJQHSURJUDPPHW

WU\NNHV�Sn�NQDSSHQ�&KHPVN�

7HJQHPRGXOHW�L�&KHP6NHWFK
,�WHJQHPRGXOHW�NDQ�PDQ�WHJQH�OLQLHU��SLOH��NXUYHU��NDVVHU��FLUNOHU�RJ�WHNVWEREOHU�VDPW�VNULYH�WHNVW�RJ
PDQLSXOHUH�GLVVH�ELOOHGHOHPHQWHU��0DQ�NDQ�Sn�GHQQH�PnGH�VNDEH�HQ�EDJJUXQGVWHJQHIODGH�IRU�PROHN\O�
VWUXNWXUHU��GHU�WHJQHV�L�VWUXNWXUPRGXOHW��7HJQLQJHU�NDQ�HNVSRUWHUHV�L�IRUVNHOOLJH�ILOIRUPDWHU�HOOHU�NRSLH�
UHV�WLO�DQGUH�ZLQGRZVSURJUDPPHU�JHQQHP�:LQGRZV�NOLSSHERUG��6WUXNWXUHU�RJ�WHJQLQJHU�NDQ�JHPPHV
RJ�DQYHQGHV�VRP�VNDEHORQHU��6WXG�VFLHQW��)UDQW]�:��6��3HGHUVHQ��6\GGDQVN�8QLYHUVLWHW��2GHQVH�KDU�I[
ODYHW�HQ�VNDEHORQ�PHG�GHWDOMHUHGH�WHJQLQJHU�DI�ODERUDWRULHXGVW\U��6NDEHORQHQ�HU�WLO�IUL�DIEHQ\WWHOVH�RJ
NDQ�KHQWHV�IUD�NHPLV�KMHPPHVLGH��KWWS���NH�J\PIDJ�GN��VDPPHQ�PHG�HQ�YHMOHGQLQJ��VH�ELODJ����

6NLIW�PHOOHP�VWUXNWXUPRGXO�RJ
WHJQHPRGXO�L�&KHP6NHWFK

6NLIW�IUD�&KHP6NHWFK�WLO��'
6NLIW�IUD��'�WLO�&KHP6NHWFK
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6WUXNWXUPRGXOHW�L�&KHP6NHWFK
,�VWUXNWXUPRGXOHW�WHJQHV�NHPLVNH�VWUXNWXUHU��RJ�GHU�HU�PXOLJKHG�IRU�DW�JHPPH�RJ�KHQWH�VWUXNWXUHU
VRP�ILOHU�DI�W\SHQ�
�VN���'HVXGHQ�NDQ�PDQ�LPSRUWHUH�ILOHU�DI�IRUVNHOOLJH�DQGUH�W\SHU��RJ�GHU�ILQGHV
VWUXNWXUVNDEHORQHU��VRP�NDQ�DQYHQGHV�YHG�RSE\JQLQJ�DI�VWUXNWXUHU�

)RU�DW�WHJQH�PROHN\OHU�VRP�+12��HOOHU
LRQHU�VRP�12�

��Pn�PDQ�DQYHQGH�IRU�
PHOOH�ODGQLQJHU�L�VWUXNWXUHQ��VH�ILJXU�����

'HW�JnU�QHPPHUH�DW�WHJQH�FDUERQK\GUL�
GHU�RJ�VLPSOH�RUJDQLVNH�PROHN\OHU��KYRU
ELQGLQJVIRUKROGHQH�HU�HQNOHUH�

N
+

O
-

O
-

O

CH3

CH3

ILJXU�����7HJQLQJ�RJ��'�PRGHO�

,�VWDQGDUGLQGVWLOOLQJHQ�YLVHU�&KHP6NHWFK�LNNH�DOOH�DWRPHU�
9LVQLQJ�DI�DOOH�DWRPHU�LQGVWLOOHV�VnGDQ�

• 9�OJ�PHQXHQ�7RROV�_�6WUXFWXUH�3URSHUWLHV

'LDORJYLQGXHW�Sn�ILJXU����IUHPNRPPHU�

• 6�W�IOXHEHQ�YHG�6KRZ�&DUERQV�_�7U\N�$SSO\

,QGVWLOOLQJHQ�J�OGHU�QX�IRU�VWUXNWXUHU��VRP�YDU�PDUNHUHGH
IRULQGHQ�RJ�IRU�VHQHUH�WHJQHGH�VWUXNWXUHU��+YLV�LQGVWLOOLQ�
JHQ�VNDO�Y�UH�VWDQGDUGLQGVWLOOLQJ�L�&KHP6NHWFK��GHILQHUHU
PDQ�GHQ�VRP�HQ�W\SRJUDIL�

• 6NULY�1RUPDO�DOOH�DWRPHU�_�7U\N�6DYH�_�7U\N�6HW
'HIDXOW

ILJXU����

1nU�PROHN\OHWV�VWUXNWXUIRUPHO�HU�WHJQHW�L�VWUXNWXUPRGXOHW��NDQ�IRUPOHQ�RYHUI�UHV�WLO�HQ��'�
RSWLPHUHW�WHJQLQJ�L�VWUXNWXUPRGXOHW�

• 7U\N� �_�RJ�0DUNpU�PROHN\OHW�PHG�PXVHQ

• 7U\N� ��'�RSWLPL]DWLRQ

6WUXNWXUHQ�NDQ�URWHUHV�

• 7U\N� �HOOHU� �RJ�7U�N�PHG�PXVHQ

Cl

C C CH
H

H

H

H

H

H

ILJXU�����7HJQLQJ�DI���FKORUSURSDQ�HIWHU��'�
RSWLPHULQJ�L�VWUXNWXUPRGXOHW�

)RU�DW�In�GHQ�IXOGH��'�HIIHNW�Pn�PDQ�RYHUI�UH�VWUXNWXUHQ�WLO��'�YLHZHU�
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• 0DUNpU�VWUXNWXU�_�7U\N�

6WUXNWXUHQ�RYHUI�UHV�WLO��'�YLHZHU�

• 7U\N� �IRU�DW��'�RSWLPHUH�VWUXNWXUHQ

6WUXNWXUHQ�NDQ�YHQGHV�RJ�GUHMHV�YKD��PXVHQ�

• 7U\N� �IRU�DW�DXWRURWHUH�PRGHOOHQ ILJXU�����0RGHO�DI���FKORUSURSDQ�L��'�YLHZHU�

0DQ�NDQ�RYHUI�UH�IOHUH�PDUNHUHGH�VWUXNWXUHU�IUD�VWUXNWXUPRGXOHW�L�&KHP6NHWFK�WLO��'�YLHZHU�
6WUXNWXUHUQH�E�U�GD�IRULQGHQ�pQ�IRU�pQ�Y�UH�XGVDW�IRU��'�RSWLPHULQJ�L�VWUXNWXUPRGXOHW�RJ�Y�UH
S�QW�DUUDQJHUHW�Sn�WHJQHIHOWHW��'HW�HU�EHGVW�DW�XGI�UH��'�RSWLPHULQJ�L��'�YLHZHU�PHG�HW�PROHN\OH
DG�JDQJHQ�

$ONDQHU�±�IRUPOHU��QDYQH�RJ�LVRPHUL

2SJDYHUQH�NDQ�VWLOOHV�WLO�HOHYHU�VRP�I�UVWH�JDQJ�VNDO�DQYHQGH�&KHP6NHWFK�

2SJDYH��

• 9�OJ�VWUXNWXUPRGXOHW�L�&KHP6NHWFK��7U\N�

+YLV�NQDSSHUQH�LNNH�DOOHUHGH�HU�DNWLYH��7U\N� �RJ�

• .OLN�Sn�WHJQHIODGHQ��'HQ�NRQGHQVHUHGH�VWUXNWXUIRUPHO�IRU�PHWKDQ�
&+���WHJQHV

• .OLN�Sn�&�DWRPHW�L�IRUPOHQ�IRU�PHWKDQ

• .OLN�Sn�HW�&�DWRP�L�IRUPOHQ�IRU�HWKDQ

1X�VNXOOH�GHU�JHUQH�Y�UH�WHJQHW�VWUXNWXUIRUPOHU�IRU�PHWKDQ��HWKDQ�RJ
SURSDQ�

• 0DUNpU�SURSDQPROHN\OHW�PHG�PXVHQ

CH4

CH3 CH3

CH3 CH2

CH3

ILJXU�����0HWKDQ��HWKDQ�RJ
SURSDQ�

• 7U\N� �_�7U\N� �IRU�DW�RYHUI�UH�VWUXNWXUHQ�WLO
�'�YLHZHU

• 7U\N� �L�NQDSSDQHO�HOOHU�K�M�
UHNOLN�Sn�PRGHOOHQ�RJ�YLV�PRGHOOHQ�Sn�IRUVNHOOLJ�PnGH
�SLQGH���VWDY���NDORWPRGHO��

0ROHN\OHW�NDQ�URWHUHV�YHG�KM�OS�DI�PXVHQ�

• .OLN�RJ�WU�N�PHG�PXVHQ
ILJXU�����0RGHO�DI�SURSDQ�L��'�YLHZHU�
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2SJDYH��

• 9�OJ�VWUXNWXUPRGXOHW�L�&KHP6NHWFK��7U\N�

+YLV�NQDSSHUQH�LNNH�DOOHUHGH�HU�DNWLYH��7U\N� �RJ� �

• 7HJQ�IRUPOHU�IRU�EXWDQ��SHQWDQ��KH[DQ��KHSWDQ��RFWDQ��QRQDQ�RJ�GHFDQ

• 9�OJ�WHJQHPRGXOHW�L�&KHP6NHWFK��7U\N�

• 7U\N� �_�.OLN�L�WHJQHIHOWHW�YHG�HQ�IRUPHO�_�,QGWDVW�PROHN\OHWV�V\VWHPDWLVNH�QDYQ�L�WHNVWUX�
GHQ

• $UUDQJHU�VWUXNWXUIRUPOHU�RJ�QDYQH�S�QW�Sn�VLGHQ�RJ�XGVNULY�VLGHQ

2SJDYH��
)RUJUHQHGH�DONDQHU�WHJQHV�XG�IUD�HQ�XIRUJUHQHW�VWUXNWXUIRUPHO�

• 7HJQ�IRUPOHQ�IRU�SURSDQ��.OLN�Sn�GHW�PLGWHUVWH�&�DWRP�L�SURSDQ

1X�VNXOOH�GHU�JHUQH�Y�UH�WHJQHW�HQ�IRUPHO�IRU���PHWK\OSURSDQ�¥�VH�ILJXU����

• 7HJQ�VWUXNWXUIRUPHO�IRU�SHQWDQ�RJ�DOOH�LVRPHUHU�WLO�SHQWDQ

CH3 CH

CH3

CH3

ILJXU�������PHWK\OSURSDQ

/�UHUHQ�NDQ�IRUEHUHGH�RSJDYHU�RJ�JHPPH�GHP�VRP�&KHP6NHWFK�ILOHU��(OHYHUQH�NDQ�Vn�KHQWH�RSJD�
YHUQH�IUD�VNROHQV�ILOVHUYHU��EHVYDUH�RSJDYHUQH�RJ�JHPPH�EHVYDUHOVHQ�XQGHU�HW�DQGHW�QDYQ��VH�ELODJ
����+YLV�RSJDYHUQH�JHPPHV�VRP�WHNVWGRNXPHQWHU��:RUG�HOOHU�OLJQHQGH���NU�YHU�GHW�HQ�OLOOH�RPYHM�
6WUXNWXUIRUPOHUQH�WHJQHV�L�&KHP6NHWFKV�VWUXNWXUPRGXO�RJ�NRSLHUHV�YLD�NOLSSHERUGHW�WLO�WHNVWGR�
NXPHQWHW��2SJDYH���HU�EOHYHW�WLO�Sn�GHQQH�PnGH�

2SJDYH��
7HJQ�VWUXNWXUIRUPOHQ�HOOHU�QDYQJLY�VWRIIHW

1DYQ 6WUXNWXU

��HWK\OGHFDQ
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$ONHQHU�RJ�DON\QHU

'REEHOW��RJ�WULSHOELQGLQJHU�L�&KHP6NHWFK

'HW�HU�QHPW�DW�ODYH�GREEHOW��HOOHU�WULSHOELQGLQJ�PHOOHP�&�DWRPHU��(W�NOLN�Sn�HQ�HQNHOWELQGLQJ��Q�
GUHU�ELQGLQJHQ�WLO�GREEHOWELQGLQJ��(W�NOLN�Sn�HQ�GREEHOWELQGLQJ��QGUHU�GHQ�WLO�WULSHOELQGLQJ��(W
NOLN�Sn�WULSHOELQGLQJ��QGUHU�GHQ�WLO�HQNHOWELQGLQJ�

• 9�OJ�VWUXNWXUPRGXOHW��7HJQ�HWKDQ��HWKHQ�RJ�HWK\Q�Sn�VDPPH�WHJQHIODGH

)RU�DW�YLVH�DOOH�&�+�ELQGLQJHU�Y�OJHV��'�2SWLPL]DWLRQ�HIWHUIXOJW�DI�&OHDQ�8S�

• 0DUNHU�HWKDQ�_�WU\N� �RJ�WU\N� ��8GI�U�GHW�VDPPH�IRU�HWKHQ�RJ�HWK\Q

'HQQH�SURFHGXUH�JLYHU�S�QH��'�VWUXNWXUIRUPOHU��KYRU�DOOH�ELQGLQJHU�VHV��0HQ�GLVVH�VWUXNWXUHU�E�U
LNNH�RYHUI�UHV�WLO��'�YLHZHU��KYLONHW�I�OJHQGH�YLO�YLVH�

• 0DUNHU�DOOH�WUH�VWUXNWXUHU�L�WHJQHIHOWHW�RJ�WU\N�&RS\�WR��'

%HP�UN��DW�DOOH�WUH�VWUXNWXUHU�HU�SODQH��RJ�DW�GREEHOWELQGLQJ�RJ�WULSHOELQGLQJ�LNNH�YLVHV�HNVSOLFLW�L
�'�YLHZHU�

6nGDQ�YLVHV�UHDOLVWLVNH�VWUXNWXUHU�L��'�YLHZHU�

• 9�OJ�VWUXNWXUPRGXOHW��0DUNHU�HWKDQ�RJ�WU\N�Sn� ��8GI�U�GHW�VDPPH�IRU�HWKHQ�RJ�HWK\Q

1nU�PROHN\OHUQH�GHUSn�RYHUI�UHV�WLO��'�YLHZHU��HYHQWXHOW�VDPWLGLJW��VHV�UHDOLVWLVNH�UXPOLJH�VWUXNWX�
UHU�IRU�GH�WUH�PROHN\OHU��0DQ�VNDO�GRJ�J�UH�VLJ�NODUW��DW�GH�YLVWH�JHRPHWULHU�HU�EHUHJQHGH�RJ�NDQ
DIYLJH�HQ�GHO�IUD�HNVSHULPHQWHOW�EHVWHPWH�JHRPHWULHU��(QGYLGHUH�E�U�GHW�EHP�UNHV��DW��'�
RSWLPHULQJ�LNNH�IXQJHUHU�Sn�VWUXNWXUHU��VRP�LQGHKROGHU�DQGHW�HQG�&��+��1��2��6��)��&O��%U�RJ�,�

%LQGLQJVYLQNOHU�RJ�ELQGLQJVO�QJGHU

,�&KHP6NHWFKV��'�YLHZHU�HU�GHW�PXOLJW�DW�PnOH�ELQGLQJVYLQNOHU�RJ�ELQGLQJVO�QJGHU�L�PROHN\OHU�

• 7HJQ�PHWK\OF\FOREXWDQ�RJ�RYHUI�U�WHJQLQJHQ�WLO��'�
YLHZHU��2SWLPHU�VWUXNWXUHQ

0nOLQJ�DI�ELQGLQJVO�QJGHQ�PHOOHP�DWRPHU�

• 7U\N� �RJ�NOLN�Sn�WR�QDERDWRPHU

$WRPHUQH�IDUYHPDUNHUHV�RJ�QHGHUVW�L�VN�UPELOOHGHW�VHU
PDQ�ELQGLQJVO�QJGHQ�

0nOLQJ�DI�ELQGLQJVYLQNOHQ�PHOOHP���DWRPHU�

• 7U\N� �RJ�NOLN�Sn�WUH�DWRPHU��GHU�GHILQHUHU�HQ
ELQGLQJVYLQNHO

0DQ�VHU�ELQGLQJVYLQNOHQ�QHGHUVW�L�VN�UPELOOHGHW�

ILJXU�����0HWK\OF\FOREXWDQ�L
�'�YLHZHU�
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8QGHUYLVQLQJVIRUO¡E�PHG�DONHQHU�RJ�DON\QHU

'HW�IRUXGV�WWHV��DW�HOHYHUQH�KDU�KDIW�HQ�I�UVWH�LQWURGXNWLRQ�WLO�&KHP6NHWFK�RJ�HU�LQWURGXFHUHW�WLO
XP�WWHGH�FDUERQK\GULGHU��/�UHUHQ�NDQ�VRP�LQGOHGQLQJ�WHJQH�QRJOH�PROHN\OHU��VRP�KHQWHV�LQG�L
�'�YLHZHU��,�I�OOHVVNDE�DIJ�UHV��RP�GHU�ILQGHV�GREEHOW��HOOHU�WULSHOELQGLQJHU�RJ�KYRUYLGW�GHU�HU�WDOH
RP�FLV�WUDQV�LVRPHUL�HOOHU�HM��'HUHIWHU�NDQ�HOHYHUQH�DUEHMGH�PHG�I�OJHQGH�RSJDYHU�

2SJDYH��

• 7HJQ�HWKHQPROHN\OHW

• 9�OJ�7RROV�_��'�2SWLPL]DWLRQ�_�9�OJ�7RROV�_�&OHDQ�6WUXFWXUH

• 0DUNpU�PROHN\OHW�RJ�NRSLHU�GHW�pQ�JDQJ�WLO�WHJQHIODGHQ

• 7U\N� �RJ�HUVWDW�+�DWRPHU�L�PROHN\OHUQH��Vn�GLVVH�WR�VWUXNWXUHU�IUHPNRPPHU�

C C

H

HCl

Cl

C C

Cl

HH

Cl

+YLONHQ�IRUP�IRU�LVRPHUL�HU�GHU�WDOH�RP"�1DYQJLY�PROHN\OHUQH�

• 0DUNpU�HW�PROHN\OH�DG�JDQJHQ�RJ��'�RSWLPHU�PROHN\OHW��2YHUI�U�PROHN\OHW�WLO��'�YLHZHU�
+YRUGDQ�VHU�PDQ�L��'�YLHZHU��DW�GHU�HU�WDOH�RP�HQ�GREEHOWELQGLQJ�PHOOHP�WR�&�DWRPHU"

2SJDYH��

• 7HJQ�HW�FDUERQK\GULG��GHU�LQGHKROGHU�pQ�GREEHOWELQGLQJ��RJ�VRP�EHVWnU�DI�PLQGVW���&�DWRPHU�
2YHUI�U�VWUXNWXUHQ�WLO��'�YLHZHU�RJ��'�RSWLPHU�GHU��5RWpU�PRGHOOHQ��Vn�GHQ�VHV�XQGHU�HQ�S�Q
YLQNHO�RJ�Y�OJ�(GLW�_�&RS\��*n�WLOEDJH�WLO�&KHP6NHWFK�RJ�LQGV�W�NRSLHQ�L�WHJQHIHOWHW�YHG��'�
WHJQLQJHQ�DI�FDUERQK\GULGHW��9�OJ�(GLW�_�3DVWH��,QGV�W�HQ�WHNVWERNV�L�WHJQHIHOWHW��VH�RSJDYH���
RJ�LQGWDVW�PROHN\OHWV�V\VWHPDWLVNH�QDYQ�L�WHNVWERNVHQ

• 7HJQ�HW�FDUERQK\GULG�GHU�LQGHKROGHU�pQ�WULSHOELQGLQJ��RJ�VRP�EHVWnU�DI�PLQGVW���&�DWRPHU�
*�U�GHUHIWHU�VRP�DQI�UW�RYHQIRU

2SJDYH��

• 7HJQ�PROHN\OHUQH�KH[D�����GLHQ�RJ�KH[D�����GLHQ��+YRU�VWRU�HU�YLQNOHUQH�PHOOHP�&�DWRPHUQH�L
GH�WR�PROHN\OHU"

2SJDYH��

• 7HJQ�HW�FDUERQK\GULG��GHU�LQGHKROGHU�PLQGVW���&�DWRPHU��RJ�RYHUI�U�GHW�WLO��'�YLHZHU��2SWL�
PHU��'�VWUXNWXUHQ��%HVWHP�ELQGLQJVO�QJGHU�RJ�ELQGLQJVYLQNOHU�PHOOHP�XGYDOJWH�&��RJ�+�
DWRPHU��'LVNXWHU�HYHQWXHOOH�VWRUH�DIYLJHOVHU�IUD�GH�IRUYHQWHGH�ELQGLQJVO�QJGHU�RJ�ELQGLQJV�
YLQNOHU
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2SJDYH��

• 7HJQ�FDUERQK\GULGHUQH�EXWDQ��EXW���HQ�RJ�EXW���\Q��+YDG�HU�ELQGLQJVYLQNOHUQH�PHOOHP�&�
DWRPHUQH�L�GH�HQNHOWH�PROHN\OHU"�(U�GHU�DIYLJHOVHU�IUD�GHW��YL�YLOOH�IRUYHQWH"

)RUO¡E�RP�DUHQHU

1HGHQVWnHQGH�HU�HQ�VNLWVH�WLO�IRUO�E�IRU�HOHYHU��GHU�HU�OLGW�PHUH�HUIDUQH�L�DW�EUXJH�&KHP6NHWFK��2SJDYHUQH�HU
WLOOLJH�PHUH�IDJOLJW�NU�YHQGH�HQG�RSJDYHUQH�RYHQIRU�

• 9�OJ�PHQXHQ�7HPSODWHV�_�PHQXHQ�7HPSODWH�:LQGRZ�_�VWRIW\SHQ�$URPDWLFV

• .OLN�Sn�EHQ]HQH��EHQ]HQ�Sn�GDQVN���6H�ILJXU���

ILJXU�����7HPSODWH�:LQGRZ�

• .OLN�L�WHJQHIHOWHW�IRU�DW�DIV�WWH�HQ�EHQ]HQULQJ

• +�MUHNOLN�IRU�DW�RSK�YH�YDOJHW�DI�EHQ]HQULQJ

• 9�OJ�PHQX�7RROV�_�6KRZ�$URPDWLFLW\���KYDG�LDJWWDJHU�GX"

• 9�OJ�PHQX�+LGH�$URPDWLFLW\���KYDG�LDJWWDJHU�GX"

'LVNXWpU�KYRUIRU�WHJQHSURJUDPPHW�NDQ�YLVH�EHQ]HQPROHN\OHW�Sn�WR�PnGHU�

9LVHV�PROHN\OHW�RJVn�Sn�WR�PnGHU�L��'�YLHZHU�"

8QGHUV�J�RP�QDSKWKDOHQPROHN\OHW�RJ�WROXHQPROHN\OHW�NDQ�YLVHV�Sn�WR�PnGHU�
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(WK\OEHQ]HQ

• 7HJQ�HWK\OEHQ]HQPROHN\OHW��2YHUI�U�VWUXNWXUHQ�WLO��'�YLHZHU�RJ�RSWLPHU�VWUXNWXUHQ�GHU

• 0nO�ELQGLQJVYLQNOHUQH�RPNULQJ�&�DWRPHUQH�L�ULQJHQ

• 0nO�ELQGLQJVO�QJGHUQH��&�&�RJ�&�+��L�ULQJHQ�RJ�L�VLGHN�GHQ

+YLONH�RSO\VQLQJHU�JLYHU�ELQGLQJVO�QJGHUQH�RP�VW\UNHQ�DI�&�&�ELQGLQJHUQH�L�ULQJHQ�RJ�&�&�ELQ�
GLQJHUQH�L�VLGHN�GHQ�"

+YLONH�RSO\VQLQJHU�JLYHU�ELQGLQJVO�QJGHUQH�RP�VW\UNHQ�DI�&�+�ELQGLQJHUQH�L�ULQJHQ�RJ�&�+�ELQ�
GLQJHUQH�L�VLGHN�GHQ�"

.DQ�GX�IRUNODUH�GH�ELQGLQJVIRUKROG��VRP��'�PRGHOOHQ�YLVHU�"

;\OHQ

1DYQHW�[\OHQ�G�NNHU�RYHU�WUH�LVRPHUH�VWRIIHU��GHU�DOOH�WUH�HU�GLPHWK\OEHQ]HQHU�

• 7HJQ��'�IRUPOHU�IRU�GH�WUH�PROHN\OHU�RJ�QDYQJLY�GHP

'H�WUH�IRUPHU�NDOGHV�RJVn�R�[\OHQ��P�[\OHQ�RJ�S�[\OHQ��)LQG�XG�DI��KYDG�IRUNRUWHOVHUQH�R��P�RJ�S�VWnU
IRU��RJ�KYRUGDQ�GH�VYDUHU�WLO�GH�V\VWHPDWLVNH�QDYQH�

3KHQRO

3KHQRO�HU�HW�DQGHW�QDYQ�IRU�K\GUR[\EHQ]HQ��3KHQRO�HU�LNNH�HQ�DONRKRO��GD�K\GUR[\JUXSSHQ�HU
EXQGHW�GLUHNWH�WLO�EHQ]HQULQJHQ�

• 7HJQ�SKHQROPROHN\OHW

6W\UHQ

1nU�PDQ�IMHUQHU�HW�K\GURJHQDWRP�IUD�EHQ]HQPROHN\OHW��EOLYHU�GHU�HQ�JUXSSH�PHG�IRUPOHQ��&�+�

WLOEDJH��'HQQH�JUXSSH�NDOGHV�SKHQ\OJUXSSHQ��3KHQ\OJUXSSHQ�LQGJnU�L�PDQJH�YLJWLJH�PROHN\OHU��I[�L
VW\UHQ��GHU�KDU�GHW�V\VWHPDWLVNH�QDYQ�SKHQ\OHWKHQ�

• 7HJQ�VW\UHQPROHN\OHW

6W\UHQ�NDQ�YHG�DGGLWLRQVSRO\PHULVDWLRQ�SRO\PHULVHUHV�WLO�SRO\VW\UHQ��GHU�HU�ELQGHPLGOHW�L�JODVILEHU�
RJ�VRP�RJVn�EUXJHV�WLO�HQ�ODQJ�U�NNH�DI�DQGUH�SODVWSURGXNWHU�

• 7HJQ�HQ�WULPHU�DI�VW\UHQ��HQ�WULPHU�HU�HW�PROHN\OH��GHU�IUHPNRPPHU��QnU�WUH�VW\UHQPROHN\OHU
DGGHUHV�WLO�KLQDQGHQ�

3KHQ\ODODQLQ

3KHQ\OJUXSSHQ�IRUHNRPPHU�RJVn�L�DPLQRV\UHQ�SKHQ\ODODQLQ��KYLV�V\VWHPDWLVNH�QDYQ�HU���DPLQR���
SKHQ\OSURSDQV\UH��$PLQRJUXSSHQ�HU�¥1+��

• 7HJQ�SKHQ\ODODQLQPROHN\OHW�

3KHQ\ODODQLQ�XGYLVHU�VSHMOELOOHGLVRPHUL��%HJUXQG�KYRUIRU�
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• .RSLHU�IRUPOHQ�IRU�SKHQ\ODODQLQ��Vn�GX�KDU�WR�XG�
JDYHU��$ODQLQPROHN\OHW�HU�YLVW�KHU�L�GH�WR�VWH�
UHRLVRPHUH�IRUPHU��%LQGLQJHU�IUD�&�DWRP�QU����HU
WHJQHW�Sn�HQ�V�UOLJ�PnGH�IRU�DW�DQW\GH��DW�GH�ORGUHWWH
ELQGLQJHU�JnU�LQG�L�SDSLUHW�RJ�GH�YDQGUHWWH�XG�DI
SDSLUHW�VHW�IUD�&�DWRP�QU�����5RWHU�GLQH�WR�SKHQ\OD�
ODQLQPROHN\OHU�RJ�ODY��YULJH�UHWWHOVHU��Vn�GX�InU�GH�WR
VSHMOELOOHGIRUPHU�

H O

CH3

C

CNH2 H

H O

CH3

C

CH NH2

.XQ�/�IRUPHQ�IRUHNRPPHU�L�QDWXUHQ��+YLONHQ�DI�WHJQLQJHUQH�VYDUHU�WLO�/�SKHQ\ODODQLQ"

,�DOPLQGHOLJKHG�EUXJHU�PDQ�5�6�QRPHQNODWXU�L�VWHGHW�IRU�'�/�QRPHQNODWXU��8QGHUV�J�HYHQWXHOW
VDPPHQK�QJHQ�PHOOHP�5�6�QRPHQNODWXU�RJ�'�/�QRPHQNODWXU�IRU�SKHQ\ODODQLQV�YHGNRPPHQGH�

6SU�QJVWRIIHU

717��������WULQLWURWROXHQ��HU�HW�YLJWLJW�VSU�QJVWRI�

• 7HJQ�I�UVW�WROXHQ

1LWURJUXSSHQ��12��KHQWHV�IUD�7DEOH�RI�5DGLFDOV

• .OLN� �RJ�NOLN�Sn��12��JUXSSHQ�L�7DEOH�RI�5DGLFDOV

• 3HJ�Sn�HW�&��DWRP�L�WROXHQ�RJ�NOLN�QLWURJUXSSHQ�Sn�SODGV

• %LQG�\GHUOLJHUH�WR�QLWURJUXSSHU�WLO�WROXHQ�RJ�VOXN�IRU��12��VN\JJHQ��PHG�K�MUHNOLN

• 7HJQ�717�PROHN\OHW�I�UGLJW�RJ��'�RSWLPHU�GHW

2JVn�SLFULQV\UH��������WULQLWURSKHQRO��KDU�Y�UHW�DQYHQGW�VRP�VSU�QJVWRI�

• 7HJQ�SLFULQV\UH

%HQ]\ODONRKRO�RJ�R[LGDWLRQVSURGXNWHU

%HQ]\OUDGLNDOHW�IUHPNRPPHU�YHG�DW�IMHUQH�pW�DI�K\GURJHQDWRPHUQH�IUD�PHWK\OJUXSSHQ�L�WROXHQ��%HQ�
]\ODONRKRO�NDQ�YHG�IRUVLJWLJ�R[LGDWLRQ�RPGDQQHV�WLO�EHQ]DOGHK\G��VRP�JLYHU�PDQGHOHVVHQV��NHQGHV
I[�IUD�PD]DULQNDJHU�RJ�PDUFLSDQHIWHUOLJQLQJHU��GHQ�NDUDNWHULVWLVNH�OXJW��%HQ]DOGHK\G�NDQ�R[LGHUHV
YLGHUH�WLO�EHQ]RHV\UH��GHU�HU�HW�PHJHW�DQYHQGW�NRQVHUYHULQJVPLGGHO�L�I�GHYDUHU��(������

• 7HJQ�EHQ]\ODONRKROPROHN\OHW

• 0DUNpU�EHQ]\ODONRKROPROHN\OHW�RJ�NRSLHU�GHW�WR�JDQJH��/DY�GHQ�I�UVWH�NRSL�RP�WLO�EHQ]DOGH�
K\G��/DY�GHQ�DQGHQ�NRSL�RP�WLO�EHQ]RHV\UH

• 6NLIW�WLO�WHJQHPRGXOHW��DUUDQJHU�GH�WUH�PROHN\OHU�Sn�HQ�YDQGUHW�OLQLH�RJ�WLOI�M� Oxidation
PHOOHP�PROHN\OHUQH�

$ONRKROHU

• 7HJQ��'��RJ��'�VWUXNWXUHU�IRU�PHWKDQRO��HWKDQRO��SHQWDQ���RO�RJ�KHSWDQ�����GLRO��VH�ILJXU����

+YLONH�DI�RYHQQ�YQWH�DONRKROHU�HU�KHOW�EODQGEDUH�PHG�YDQG"

+YLONH�DI�RYHQQ�YQWH�DONRKROHU�KDU�GH�K�MHVWH�NRJHSXQNWHU"
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(U�QRJOH�DI�GLVVH�DONRKROHU�GLYDOHQWH"

ILJXU���

• 7HJQ��'�VWUXNWXU�IRU�GHQ�FDUER[\OV\UH��HWKDQRO�NDQ�R[LGHUHV�WLO�
+YDG�KHGGHU�GHQQH�V\UH"

• 7HJQ�IRUPOHQ�IRU���EXWDQRO�RJ�WHJQ�IRUPOHQ�IRU�GHW�PROHN\OH��VRP�GDQQHV�YHG�HQ�PLOG�R[LGD�
WLRQ�DI���EXWDQRO�
+YDG�KHGGHU�GHW�GDQQHGH�VWRI"

$ONRKROHUV�NRJHSXQNWHU

,�ILJXU����HU�YLVW�QRJOH�IRUVNHOOLJH�VWUXNWXUHU��6WUXNWXUHUQH�HU�WHJQHW�L�VWUXNWXUPRGXOHW��pQ�IRU�pQ
�'�RSWLPHUHW�RJ�GHUSn�RYHUI�UW�WLO��'�YLHZHU�

)RUVNHOOLJH�PRGHOIUHPVWLOOLQJHU�DI�VWUXNWXUHUQH�HU�YDOJW�YKD��NQDSSD�
QHO��.DQ�RJVn�Y�OJHV��PHG�K�MUHNOLN�

ILJXU���

2SJDYH���
+YLONH�DI��'�YLVQLQJHUQH�L�ILJXU����HU�YHOHJQHGH�L�HQ�GLVNXVVLRQ�DI�VWRIIHUV�NRJHSXQNWHU"

• 7HJQ�VWUXNWXUIRUPOHQ�IRU�SHQWDQ���RO����PHWK\OEXWDQ���RO�RJ�����GLPHWK\OSURSDQ���RO��9�OJ�HQ
SDVVHQGH��'�YLVQLQJ��'LVNXWpU�KYLONHW�DI�GH���VWRIIHU��GHU�KDU�GHW�K�MHVWH�NRJHSXQNW��.RQWURO�
OpU�VYDUHW�YHG�RSVODJ�L�'DWDERJ�I\VLN�NHPL�
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&KHP6NHWFK�RJ�HNVDPHQ

+YLV�&KHP6NHWFK�KDU�Y�UHW�EUXJW�L�XQGHUYLVQLQJHQ��NDQ�GHW�RJVn�LQGJn�L�HQ�HNVDPLQDWLRQ��'RJ�HU�GHW
QDWXUOLJYLV�GH�NHPLVNH�DVSHNWHU�RJ�LNNH�GHW�WHNQLVNH�DUEHMGH�PHG�DW�WHJQH�PROHN\OHUQH��GHU�VNDO�HNVDPL�
QHUHV�L��'HW�EHW\GHU��DW�O�UHUHQ�Sn�IRUKnQG�Pn�VLNUH�VLJ��DW�PROHN\OHU��GHU�VNDO�GLVNXWHUHV�XQGHU�HNVDPL�
QDWLRQHQ��HU�WLOJ�QJHOLJH�Sn�FRPSXWHUHQ�L�HNVDPLQDWLRQVORNDOHW��+YLV�GHW�JLYQH�VS�UJVPnO�LQGHKROGHU
ELODJ�PHG�PROHN\OVWUXNWXUHU��E�U�GH�RJVn�IRUHOLJJH�Sn�FRPSXWHUHQ�L�IRUEHUHGHOVHVORNDOHW��'HW�VNDO�GRJ
LNNH�DIKROGH�HNVDPLQDQGHQ�IUD�VHOYVW�QGLJW�DW�E\JJH�VWUXNWXUHU�L�&KHP6NHWFK�L�IRUEHUHGHOVHVWLGHQ��KYLV
KXQ�YLO�GHW��,�IRUKROG�WLO�HW�WUDGLWLRQHOW�PROHN\OE\JJHV�W�KDU�&KHP6NHWFK�IOHUH�IRUGHOH�

¦� �GHW�NDQ�Y�UH�WLOJ�QJHOLJW�IRU�HOHYHUQH�Sn�DOOH�WLGVSXQNWHU���RJVn�GHUKMHPPH

¦� �GHW�HU�PXOLJW�DW�VNLIWH�PHOOHP�PROHN\OHUV��'�VWUXNWXU�RJ��'�VWUXNWXU

)RUVODJ�WLO�PXQGWOLJH�HNVDPHQVVS¡UJVPnO�L�.HPL���+)�WLOYDOJ
6RP�GHW�IUHPJnU��HU�GHU�ODJW�Y�JW�Sn�YDOJIULKHG�PKW��DW�EHQ\WWH�&KHP6NHWFK��'HW�HNVSHULPHQWHOOH
VS�UJVPnO�HU�XGHODGW�DI�SODGVKHQV\Q��RJ�IRUGL�&KHP6NHWFK�SULP�UW�KDU�LQWHUHVVH�L�GHW�WHRUHWLVNH�VS�UJV�
PnO�

6S�UJVPnO��

7HRUHWLVN�HPQH��$ONRKROHU

6WLNRUG�GX�HYW��NDQ�EHQ\WWH�L�JHQQHPJDQJHQ

��IRUVNHOOLJH�W\SHU�DI�DONRKROHU

��QDYQJLYQLQJ

��DONRKROHUV�RSO�VHOLJKHG

��NHPLVNH�HJHQVNDEHU

��HOLPLQDWLRQVUHDNWLRQHU�PHG�DONRKROHU

��IUHPVWLOOLQJ�DI�HQ�DONRKRO

'X�VNDO�LQGGUDJH�YHGODJWH�ILJXU�L�GLQ�JHQQHPJDQJ
(OOHU
DQYHQGH�FRPSXWHUSURJUDPPHW�&KHP6NHWFK�L�GLQ�JHQQHPJDQJ�

6S�UJVPnO��

7HRUHWLVN�HPQH��&DUERQK\GULGHU

6WLNRUG�GX�HYW��NDQ�EHQ\WWH�L�JHQQHPJDQJHQ

��HNVHPSOHU�Sn�P�WWHGH�RJ�XP�WWHGH�FDUERQK\GULGHU
��QDYQJLYQLQJ�DI�P�WWHGH�RJ�XP�WWHGH�FDUERQK\GULGHU
��VWUXNWXULVRPHUL�RJ�FLV�WUDQV�LVRPHUL
��IRUEU�QGLQJ�DI�FDUERQK\GULGHU
��VXEVWLWXWLRQV���DGGLWLRQV��RJ�HOLPLQDWLRQVUHDNWLRQHU

&RPSXWHUSURJUDPPHW�&KHP6NHWFK�NDQ�LQGGUDJHV�L�GLQ�JHQQHPJDQJ�
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%LODJ����0DVNLQNUDY��GRZQORDG��LQVWDOOHULQJ�RJ�VWDUW�DI�&KHP6NHWFK

&KHP6NHWFK�HU�HW�SURJUDP�XGYLNOHW�DI�$&'��$GYDQFHG�&KHPLVWU\�'HYHORSPHQW���'HW�NDQ�KHQWHV
IUD�$&'ªV�KMHPPHVLGH

ZZZ�DFGODEV�FRP��)�OJ�KHQYLVQLQJHQ�IUD�PHQXSXQNWHW�)UHH�6WXII�

&KHP6NHWFK�NDQ�DIYLNOHV�Sn�3&�HUH�PHG�HW�DI�I�OJHQGH�V\VWHPHU�

:LQGRZV�����HOOHU������_�:LQGRZV�������_�:LQGRZV�17�������HOOHU�����

3URJUDPPHW�NU�YHU���0%�GLVNSODGV�WLO�LQVWDOODWLRQ�RJ�PLQLPXP���0%�5$0�����0%�DQEHIDOHV��

)UD�KMHPPHVLGHQ�NDQ�GHU�RJVn�KHQWHV�VNDEHORQHU�RJ�YHMOHGQLQJHU�WLO�&KHP6NHWFK�VDPW�DGVNLOOLJH
DQGUH�NHPLSURJUDPPHU��8GVQLW�DI�VN�UPELOOHGH�IUD�QRYHPEHU������

'RZQORDG�
6WUXFWXUH�'UDZLQJ�$SSOHW��������New!

&KHP)ROGHU�����(YDOXDWLRQ�9HUVLRQ���New!

105�9LHZHU�����)UHHZDUH���New!

$&'�6RIWZDUH�IRU�%UXNHU�8VHUV���New!

&KHP6NHWFK�)UHHZDUH

3DWFK�8SGDWHV�WR�DOO�&KHP6NHWFK�)UHHZDUH�8VHUV�

&KHP6NHWFK�WHPSODWHV

&KHP6NHWFK�8VHU
V�*XLGH

$&'�&KHP6NHWFK��6.���ILOH�IRUPDW�GHVFULSWLRQ���New!

*RRGLHV�IRU�&KHP6NHWFK���New!

&KHP%DVLF�IRU�&KHP6NHWFK

&KHP6NHWFK�����)UHHZDUH

�'�9LHZHUV�IRU�,6,6�%DVH�DQG�,6,6�'UDZ

'HPR�0RYLHV

7KH�$&'�6FUHHQ�6DYHU

'RZQORDG�NU�YHU��DW�PDQ�UHJLVWUHUHV��EO�D��PHG�H�PDLODGUHVVH��KRV�$&'��RJ�DW�PDQ�DFFHSWHUHU
$&'ªV�OLFHQVEHWLQJHOVHU��'HU�HU�I�OJHQGH�PXOLJKHGHU��VN�UPELOOHGH�QRYHPEHU�������

'RZQORDG�	�,QVWDOODWLRQ�,QVWUXFWLRQV
7KH�VRIWZDUH�KDV�EHHQ�FRPSUHVVHG�LQWR�D�VLQJOH�VHOI�H[WUDFWLQJ�ILOH��&+6.���(;(���2QFH�ILOH�WUDQV�
IHU�LV�FRPSOHWH��ORFDWH�WKH�GRZQORDGHG�ILOH�XVLQJ�:LQGRZV�([SORUHU�DQG�WKHQ�GRXEOH�FOLFN�RQ�LW��RU
FKRRVH��5XQ��IURP�WKH�ILOH�PHQX��WR�EHJLQ�WKH�LQVWDOODWLRQ�SURFHGXUH�

)LOH�QDPH��&+6.���(;(��VL]H������������E\WHV�
5HTXLUHV���0%�RI�KDUG�GLVN�VSDFH�IRU�LQVWDOODWLRQ

7KH�&KHP6NHWFK�8VHU
V�*XLGH�

)LOH�QDPH��&+6.B'2&6�(;(��VL]H����������E\WHV�
5HTXLUHV�����0%�RI�KDUG�GLVN�VSDFH�



��

1RWH��3OHDVH�LQVWDOO�WR�D�IROGHU�ZKLFK�LV�GLIIHUHQW�IURP�WKDW�RI�DQ\�RWKHU�$&'�VRIWZDUH�\RX�PLJKW
KDYH�

,I�\RX�KDYH�D�QRW�VR�VWDWH�RI�WKH�DUW�PRGHP
6ORZ�PRGHPV�FRXOG�EH�TXLWH�IUXVWUDWLQJ��HVSHFLDOO\�LI�\RX�DUH�WU\LQJ�WR�GRZQORDG�KXJH�ILOHV�IURP
WKH�,QWHUQHW��7KH�ODVW�WKLQJ�\RX�ZDQW�LV�D�ILOH�WUDQVIHU�WKDW�VWRSV�DW������DIWHU�KRXUV�RI�ZDLWLQJ�

7R�UHPHG\�WKLV��ZH�KDYH�GLYLGHG�WKH�ILOH�DERYH�LQWR�IRXU�SDUWV��2QFH�DOO�IRXU�KDYH�EHHQ�GRZQORD�
GHG��SODFH�WKHP�LQWR�D�WHPSRUDU\�GLUHFWRU\�RQ�\RXU�KDUG�GULYH��DQG�UXQ�WKH�VHOI�H[WUDFWLQJ�ILOH
�&+(06.���(;(���7KLV�SURFHVV�ZLOO�XQLWH�WKH�IRXU�ILOHV�LQWR�RQH�H[HFXWDEOH�ILOH��&+6.���(;(�
ZKLFK�\RX�ZLOO�WKHQ�QHHG�WR�UXQ�LQ�RUGHU�WR�ILQDOO\�LQVWDOO�WKH�VRIWZDUH�

3OHDVH�QRWH��,I�\RX�ZHUH�VXFFHVVIXO�LQ�GRZQORDGLQJ�WKH�ILUVW�ILOH�DERYH��\RX�GR�QRW�QHHG�WR�GRZQ�
ORDG�WKHVH�IRXU�ILOHV�

)LOH�1DPH 6L]H

Part One &+(06.���(;( 1,456,440 bytes

Part Two &+(06.���(�� 1,456,400 bytes

Part Three &+(06.���(�� 1,456,400 bytes

Part Four &+(06.���(�� 137,878 bytes

User’s Guide &+6.B'2&6�(;( 416,594 bytes

7LS�WLO�VWDUW�DI�SURJUDPPHW

6WDUW�YKD��JHQYHMVLNRQ� �*HQYHMHQ�VWDUWHU�SURJUDPPHW��'�YLHZHU��GHU�VWDUWHU�&KHP6NHWFK�DXWR�
PDWLVN��0DQ�NDQ�Vn�VWUDNV�Jn�WLO�WHJQHPRGXOHW��LGHW����VHNXQGHUV�UHNODPHQ�IRU�$&'�DIYLNOHV�L��'�
YLHZHUHUHQV�YLQGXH��*HQYHMVLNRQ� �VWDUWHU�&KHP6NHWFK�DOHQH�
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%LODJ����9HMOHGQLQJ�WLO�ODERUDWRULHXGVW\UVVNDEHORQ

,,QQVVWWDDOOOODDWWLLRRQQVVYYHHMMOOHHGGQQLLQQJJ
(IWHU�DW�KDYH�XGSDNNHW�/DE8GVW\U�]LS�KDU�GX�InHW�GHQQH�YHMOHGQLQJ�RJ�HW�GRNXPHQW�WLO�&KHP6NHWFK
IUD�$&'��'RNXPHQWHW�LQGHKROGHU�WHJQLQJHU�DI�ODERUDWRULHXGVW\U��GYV��GH��E\JJHNORGVHU��VRP�EUX�
JHV�YHG�IUHPVWLOOLQJHQ�DI�LOOXVWUDWLRQHU�DI�ODERUDWRULHRSVWLOOLQJHU��I[�WLO��YHOVHVYHMOHGQLQJHU�

'HW�HU�PHQLQJHQ��DW�GRNXPHQWHW�/DE8GVW\U�VN��VNDO�LQVWDOOHUHV�VRP�HQ�VNDEHORQ��)UHPJDQJVPnGHQ�HU�

• )O\W�GRNXPHQWHW�/DE8GVW\U�VN��WLO�PDSSHQ�7HPSODWH�L�GLQ�&KHP6NHWFK�PDSSH�

• 6WDUW�&KHP6NHWFK�

• 6�UJ�IRU�DW�NQDSSHQ�6WUXFWXUH�HU�DNWLY�

• 9�OJ�PHQXSXQNWHW�7HPSODWHV�→�7HPSODWH�2UJDQL]HU�

• 7U\N�Sn�1HZ��L�GLDORJERNVHQ�

• 6NULY�/DEXGVW\U�L�IHOWHW�7HPSODWH�

• %URZVH�IUHP�WLO�ILOHQ�?7HPSODWH?/DE8GVW\U�VN���Vn�GHQ�VWnU�L�IHOWHW�'RFXPHQW��.OLN
Sn�2.�

• 6�W�IOXHEHQ�YHG�/DEXGVW\U�L�OLVWHQ��.OLN�Sn�2.�

• 7U\N�Sn�NQDSSHQ�'UDZ�L�Y�UNW�MVOLQLHQ�

1X�HU�GX�NODU�WLO�DW�EUXJH�WHPSODWHQ��VNDEHORQHQ��

• 7U\N�WHPSODWH�NQDSSHQ� �

• 9�OJ�/DEXGVW\U�L�OLVWHQ�WLO�YHQVWUH�

1X�VHU�GX�HQ�DI�GH�ILUH�VLGHU�WHPSODWHQ�EHVWnU�DI�
'X�NDQ�VNLIWH�PHOOHP�VLGHUQH��YHUVW�L�GLDORJERNVHQ�

• )LQG�YDVNHIODVNHQ�RJ�NOLN�Sn�GHQ��9HQVWUHNOLN�RJ�K�MUHNOLN�HW�VWHG�L�GRNXPHQW�
YLQGXHW�

• 0DUNHU�REMHNWHW�RJ�WU\N�8QJURXS�NQDSSHQ�XG��2EMHNWHW�IDOGHU�IUD�KLQDQGHQ�L�WR�QDWXUOLJH
GHOH�VRP�NDQ�EHQ\WWHV�KYHU�IRU�VLJ��(Q�ODQJ�U�NNH�DI�REMHNWHUQH�KDU�GHQQH�HJHQVNDE���Vn�SU�Y
GLJ�IUHP��

1nU�REMHNWHUQH�VNDO�V�WWHV�Q�MDJWLJW�VDPPHQ��I�HNV��VOLEXGVW\U���HU�GHW�HQ�IRUGHO�DW�DUEHMGH�L������

• 6On�6QDS�RQ�*ULG�IUD�L�PHQXHQ�2SWLRQV��Vn�GX�KDU�IXOG�NRQWURO�RYHU�SODFHULQJHQ�DI�GH�HQNHO�
WH�REMHNWHU�

7LO�VLGVW�HW�OLOOH�KLQW�WLO�EUXJHQ�DI��JXPPLVODQJHU��

6ODQJHQ�HU�WHJQHW�VRP�HQ�JUXSSH�DI���HOHPHQWHU��GYV��DW�GX�HIWHU�DW�KDYH
YDOJW�GHQ�RJ�KDYH�WU\NNHW�Sn� ��NDQ�IO\WWH�HQGHUQH�KHQ��KYRU�GH�VNDO�Y��
UH��6HOYH�VODQJHQ�EHVWnU�DI���%H]LHU�NXUYHU��KYLV�O�QJGH�RJ�IRUP�NDQ�UHGLJH�

UHV��QnU�GX�KDU�YDOJW� �
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%LODJ��$��6LGH���DI�&KHP6NHWFKILOHQ�0H\HU��VN�

&KHPVNHWFK�RSJDYH��VRP�EHVYDUHV�L�6WUXFWXUH�PRGXOHW��'HU�HU�WR�VLGHU�L�RSJDYHQ�

*(0�VWUDNV�GHQQH�RSJDYH�XQGHU�(7�$1'(7�1$91��1DYQHW�VNDO�EHJ\QGH�PHG�GLQH�
ORJLQ�LQLWLDOHU��*HP�L�PDSSHQ�NHPL�DIOHYHULQJ�Sn�I�OOHVGUHYHW�

1nU�EHVYDUHOVHQ�HU�I�UGLJ��JHPPHU�GX�ILOHQ�LJHQ�RJ�OXNNHU�GHQ��'HUHIWHU�NDQ�GX�VHQGH�ILOHQ�PHG�
GLQ�EHVYDUHOVH��WLO�GLQ�O�UHU�VRP�DWWDFKPHQW�WLO�H�PDLO�

0ROHN\OHU�EHVWnHQGH�DI�FDUERQ�RJ�K\GURJHQ�NDOGHV�FDUERQK\GULGHU��'H�HU�UnPDWHULDOH�IRU�GHQ�NHPLVNH�
SURGXNWLRQ�DI�SODVW�RJ�PHJHW�DQGHW��'HVXGHQ�HU�GH�HQ�YLJWLJ�HQHUJLNLOGH��&DUERQK\GULGHU�PHG�
HQNHOWELQGLQJHU�NDOGHV�DONDQHU�

2SJDYH�����7HJQ�VWUXNWXUIRUPOHU�IRU�XIRUJUHQHGH�DONDQHU�PHG�IUD���&�DWRPHU�WLO���&�DWRPHU���

2SJDYH����'HU�ILQGHV�WUH�IRUVNHOOLJH�VWUXNWXUHU�VYDUHQGH�WLO�IRUPOHQ�&
�
+

��
��)�QRPHQHW�NDOGHV�

VWUXNWXULVRPHUL��7HJQ�GH�WUH�VWUXNWXUHU���(W�DI�GH�WUH�PROHN\OHU�KDU�QDYQHW���PHWK\OEXWDQ��HW�DQGHW�KDU�
QDYQHW�����GLPHWK\OSURSDQ��6NULY�GLVVH�QDYQH�XG�IRU�GH�SnJ�OGHQGH�VWUXNWXUHU�

Methan  Ethan  propan  butan

   pentan   hexan     heptan

'HU�HU�HQ�VLGH�PHUH��....
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CH3
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(U�GX�WLOIUHGV�PHG�PLW�KnUGH�
DUEHMGH"���GHW�KnEHU�MHJ�

9HQOLJ�KLOVHQ�0H\HU

CH3 CH2

CH2 CH2

CH2 CH3

CH3 CH2

CH2 CH2

CH2 CH2
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��PHWK\OEXWDQ

SHQWDQ

2SJDYH����6NLIW�WLO�'5$:�
PRGXOHW��9�OJ�WHNVW�Y�UNW�MHW�

6NULY�QDYQH�XQGHU�
VWUXNWXUIRUPOHUQH

�6LGH���HU�LNNH�YLVW�L�ELODJ��$�
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%LODJ��%��6LGH���DI�&KHP6NHWFK�ILOHQ�/DE8GVW\U�VN�
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$PLQRV\UHU�RJ�FDUERK\GUDWHU�PHG�&KHP6NHWFK

6�UHQ�+DXJH�$QGHUVHQ�RJ�.QXG�2OH�5HIIVWUXS

2P�EUXJHQ�DI�&KHP6NHWFK

&KHP6NHWFK�IUD�$&'�HU�HW�NHPLVN�RULHQWHUHW�WHJQHSURJUDP��VRP�NDQ�KHQWHV�YLD�,QWHUQHWWHW�IUD
ZHEDGUHVVHQ�KWWS���ZZZ�DFGODEV�FRP��3URJUDPPHW�HU�JUDWLV��PHQ�GX�VNDO�UHJLVWUHUHV�VRP�EUXJHU�YHG
DW�RSO\VH�H�PDLODGUHVVH��QDYQ�RJ�SRVWDGUHVVH�WLO�$&'��6H�LQGO�JJHW�(OHPHQW�U�RUJDQLVN�NHPL�PHG�&KHP�
6NHWFK��ELODJ����IRU�WHNQLVNH�GHWDOMHU�YHGU�UHQGH�SURJUDPPHW��'HQ�LQGE\JJHGH�KM�OS�L�&KHP6NHWFK�HU
IUHPUDJHQGH��'HVXGHQ�NDQ�GX�KHQWH�PHJHW�LQVWUXNWLYH�DQLPHUHGH�&KHP6NHWFK�WXWRULDOV�IUD�$&'ªV
ZHEVWHG�

+YLV�GX�YLO�YLVH�DOOH�&�DWRPHU�RJ�+�DWRPHU�L�VWUXNWXUIRUPOHU��VNDO�GX�I�UVW�LQGVWLOOH�SURJUDPPHW�WLO
GHW��GD�GHWWH�LNNH�HU�VWDQGDUG�

• 0DUNHU�WHJQHGH�PROHN\OHU��KYLV�LQGVWLOOLQJHQ�VNDO
J�OGH�IRU�GHP

• 9�OJ�7RROV�_�6WUXFWXUH�3URSHUWLHV

• 6�W�IOXHEHQ�6KRZ&DUERQV�_�$OO

• 7U\N�$SSO\

7HJQHV�KHUHIWHU�PROHN\OHU��YLO�DOOH�&��RJ�+�DWRPHU�EOLYH
YLVW�L�VWUXNWXUIRUPOHQ�

+YLV�GHWWH�VNDO�Y�UH�VWDQGDUGLQGVWLOOLQJ�L�&KHP6NHWFK��VNDO
GX�GHILQHUH�HQ�Q\�W\SRJUDIL�L�VWHGHW�IRU�1RUPDO��NDOG�I[
GHQ�Q\H�W\SRJUDIL�IRU�$OOH�&�RJ�+��'HUHIWHU�VNDO�GX�NOLNNH
Sn�6HW�'HIDXOW

�
6nGDQ�JHPPHU�GX�GLQ�PROHN\OPRGHO
)RU�DW�JHPPH�HQ�PROHN\OHIRUPHO��VRP�HU�ODYHW�L�&KHP6NHWFK��VNDO�GX�Y�OJH�)LOH�_�6DYH��0ROHN\OHW
EOLYHU�JHPW�VRP�HQ�ILO�L�&KHP6NHWFKªV�HJHW�ILOIRUPDW���VN���RJ�NDQ�VHQHUH�nEQHV�L�&KHP6NHWFK�

+YLV�GX�YLO�DQYHQGH�PRGHOOHQ�L�DQGUH�SURJUDPPHU��VNDO�GX�JHPPH�L�HW�ILOIRUPDW��I[�0'/�02/�
ILOH���VRP�NDQ�JHQNHQGHV�L�DQGUH�SURJUDPPHU��+HU�VNDO�GX�DQYHQGH�H[SRUW�IXQNWLRQHQ�

• 9�OJ�)LOH�_�H[SRUW�_�)LOH�IRUPDW��0'/�02/�ILOH��
�PRO�

�'�YLVQLQJ
�'�YLHZHU�NDQ�VWDUWHV�IUD�&KHP6NHWFK��'HW�J�UHV�Sn�I�OJHQGH�PnGH�

• 9�OJ�$&'�/DEV�_����'�9LHZHU



��

'X�NDQ�VNLIWH�PHOOHP�DW�YLVH�HQ�VWUXNWXUIRUPHO�L�WHJQHIHOWHW�L�&KHP6NHWFK�RJ�HQ�UXPOLJ�PRGHO�DI
PROHN\OHW�L��'�YLHZHU��1nU�EHJJH�SURJUDPPHU�HU�LQGO�VW��RSWU�GHU�WR�NQDSSHU�QHGHUVW�WLO�YHQVWUH�L
&KHP6NHWFKªV�YLQGXH��VH�,QGV�WWHOVH�DI�UXPOLJ�VWUXNWXUIRUPHO���'H�NDQ�EUXJHV�WLO�VNLIW�PHOOHP�SUR�
JUDPPHUQH�

7LS��+YLV�GX�I�UVW�VWDUWHU��'�YLHZHU��6+2:�'�(;(���EOLYHU�&KHP6NHWFK�DXWRPDWLVN�VWDU�
WHW��'HW�RPYHQGWH�HU�LNNH�WLOI�OGHW�

6nGDQ�LQGV WWHV�PROHN\OPRGHOOHQ�L�WHNVWEHKDQGOLQJVSURJUDP
,QGV�WWHOVH�DI�VWUHJIRUPHO���'�

�YHUVWH�YHQVWUH�KM�UQH�DI�Y�UNW�MVOLQLHQ�VNDO�KDYH�GHWWH�XGVHHQGH
LQGHQ�GX�PDUNHUHU�VWUHJIRUPOHU��%HP�UN�GH�WR�NQDSSHU��GHU�HU�WU\N�
NHW�LQG��+HUHIWHU�PDUNHUHU�GX�PRGHOOHQ�YHG�DW�WU�NNH�PHG�YHQVWUH
PXVHNQDS�KHQ�RYHU�GHW��QVNHGH��.RSLHU�Sn�V�GYDQOLJ�YLV�WLO�XG�
NOLSVKROGHUHQ�

0DUNHULQJ�L�6WUXFWXUH�0RGH 0DUNHULQJ�L�'5$:�0RGH

O

OH

CH3

CH2

C

.RSLHUHW�WLO�WHNVWGRNXPHQW

,QGV�WWHOVH�DI�UXPOLJ�PROHN\OPRGHO���'�

• 7HJQ�I�UVW�HQ�VWUXNWXUIRUPHO��I[�SURSDQV\UH��

• 6�UJ�IRU��DW��'�YLHZHU�HU�DNWLY��0HQXHQ�$&'�/DEV�_��'�YLHZHU�

• 9HQG�HYW��WLOEDJH�WLO�&KHP6NHWFK

,�QHGHUVWH�YHQVWUH�KM�UQH�KDU�GX�I�OJHQGH�NQDSSHU��9HG�DW�WU\NNH
Sn�&RS\�WR��'�RYHUI�UHV�GHW�DNWXHOOH�PROHN\OH�WLO��'�YLHZHUHQ�

)RU�DW�In�GH�ULJWLJH�UXPOLJH�IRUKROG�RJ�IRU�DW�K\GURJHQDWRPHUQH�NDQ�YLVHV�L
�'�PRGHOOHQ��VNDO�GHQQH��'�RSWLPHUHV��'HWWH�J�UHV�YHG�DW�DNWLYHUH�NQDSSHQ
�G�2SWLPL]H��,NRQHW�HU�HW�OLOOH�WHWUDHGHU�

)RU�DW�VNLIWH�WLO�KYLG�EDJJUXQGVIDUYH�L��'�DNWLYHUHV�6HW�FRORUV���.QDSSHQ�PHG
HW�$���+HU�Y�OJHV�EDJJUXQGVIDUYHQ�KYLG�

• 9�OJ�(GLW�_�&RS\

0ROHN\OPRGHOOHQ�IUD��'�YLHZHU�HU�QX�DQEUDJW�L�XGNOLSVKROGHUHQ�RJ�NDQ
LQGV�WWHV�L�WHNVWGRNXPHQWHW��'X�VHU�UHVXOWDWHW�KHU�WLO�YHQVWUH�



��

'X�NDQ�ODYH�HQ��'�RSWLPHULQJ�L�&KHP6NHWFKªV�VWUXNWXUPRGXO��3URJUDPPHW�EHUHJQHU�RJ�YLVHU�HQ
�'�VWUHJPRGHO��'X�VNDO�GRJ�VWDGLJ�JHQQHP�HQ��'�RSWLPHULQJ�L��'�YLHZHU��9LHZHUHQ�NDQ�WLOV\QHOD�
GHQGH�LNNH�RYHUWDJH�UHVXOWDWHUQH�IUD�VWUXNWXUPRGXOHW�

8QGHUYLVQLQJVIRUO¡E�RP�DPLQRV\UHU

,�GHW�I�OJHQGH�JLYHV�HW�RSO�J�WLO�DW�DQYHQGH�&KHP6NHWFK�WLO�HW�XQGHUYLVQLQJVIRUO�E�RP�DPLQRV\UHU�

6WHUHRLVRPHUL
(Q���DPLQRV\UH�NDQ�ILQGHV�L�WR�VWHUHRLVRPHUH�IRUPHU��XQGWD�
JHQ�GHQ�VLPSOHVWH�DPLQRV\UH�JO\FLQ���'H�QDWXUOLJW�IRUH�
NRPPHQGH�DPLQRV\UHU�HU�DOOH�/�DPLQRV\UHU��KYLV�UXPOLJH
VWUXNWXU�VHV�WLO�K�MUH��5�EHWHJQHU�HQ�VLGHN�GH��GHU�YDULHUHU
JDQVNH�PHJHW�IUD�DPLQRV\UH�WLO�DPLQRV\UH�

'HQ�DQGHQ�IRUP��/�IRUPHQV�VSHMOELOOHGH��NDOGHV�HQ�'�IRUP�
+HU�KDU�+�DWRPHW�RJ�DPLQRJUXSSHQ�Sn�FDUERQDWRP�QU���
E\WWHW�SODGV�

/�RJ�'�HU�DIOHGW�DI�ODWLQ�

/�IUD�ODHYXV� �YHQVWUH��'�IUD�GH[WHU� �K�MUH

C

COOH

NH2 R H

L-aminosyre
���

C

NH2H R

COOH

D-aminosyre

$PLQRV\UHVWUXNWXUHU�HU�WLOJ�QJHOLJH�L�&KHP6NHWFK�VRP�I�UGLJH�IRUPOHU�

• 9�OJ�VWUXNWXUPRGXO�L�&KHP6NHWFK��6�W�SURJUDPPHW�WLO�DW�YLVH�DOOH�&��RJ�+�DWRPHU��VH�2P
EUXJHQ�DI�&KHP6NHWFK��

• 9�OJ�7HPSODWHV�_�7HPSODWH�:LQGRZ��HOOHU�WDVW�)��

$OWHUQDWLY�
• .OLN�Sn�LNRQHQ�\GHUVW�WLO�K�MUH�L�Y�UNW�MVOLQLHQ

• 9�OJ�L�7HPSODWH
YLQGXHW

6�UJ�IRU��DW�VLGHQ������0ROHFXOHV�YLVHV��'HU�HU�WR�VLGHU�L�VNDEHORQHQ��RJ�GHQ�DQGHQ�VLGH�LQGHKROGHU
VnNDOGWH�&�UDGLNDOHU��KYRU�DPLQRV\UHQ�KDU�HQ�IUL�ELQGLQJ�Sn�2+�JUXSSHQV�SODGV�L�FDUER[\OV\UH�
JUXSSHQ�

9�OJ�I[�DPLQRV\UHQ�W\URVLQ��.OLN�HW�YLONnUOLJW�VWHG�L�PROHN\OIRUPOHQ��'HW�HU�KHU�OLJHJ\OGLJW��RP�HQ
ELQGLQJ�HOOHU�HW�DWRP�HU�PDUNHUHW��.OLNNHW�I�UHU�WLOEDJH�WLO�WHJQHIHOWHW�L�&KHP6NHWFK��KYRU�GX�VHU�HQ
ªPROHN\OVN\JJHª��GHU�I�OJHU�PHG�PXVHQ��3ODFHU�PROHN\OHW�Sn�VLGHQ�PHG�HW�HQNHOW�NOLN��6NDEHORQHQ
HOOHU�VN\JJHQ�HU�GRJ�VWDGLJ�PHG��Vn�GX�NDQ�DIV�WWH�IOHUH�NRSLHU�DI�GHW�VDPPH�PROHN\OH��PHQ�GHW�VNDO
GX�LNNH�J�UH�QX��Vn�OXN�VNDEHORQHQ�PHG�HW�K�MUHNOLN�

• 0DUNpU�PROHN\OHW��LNNH�Q�GYHQGLJW��KYLV�GHW�HU�GHW�HQHVWH�Sn�WHJQHIODGHQ

• 9�OJ�$&'�/DEV�_��'�9LHZHU��PHG�PLQGUH�SURJUDPPHW�HU�DNWLYHUHW�

• .RSLpU�PROHN\OHW�WLO��'�YLHZHU��%UXJ�NQDSSHQ�&RS\�WR��'�QHGHUVW�WLO�YHQVWUH�L�VN�UPELOOHGHW



��

,��'�YLHZHUHQ�VHV�HW�PROHN\OVNHOHW�XGHQ�+�DWRPHU��RJ�QHGHUVW�WLO�YHQVWUH�WHNVWHQ��1RW��G�RSWLPL]HG�

• )RUHWDJ��'�RSWLPHULQJ��NOLN�Sn�GHW�OLOOH�WHWUDHGHU��

3URJUDPPHW�EHUHJQHU�HQ�UXPOLJ�VWUXNWXU�IRU�PROHN\OHW��8QGHU�GHQQH�SURFHV��GHU�JRGW�NDQ�WDJH�WLG
Sn�ODQJVRPPH�FRPSXWHUH��YULGHV��PROHN\OHW��Sn�SODGV��RJ�WLO�VOXW�YLVHV�PROHN\OHW�PHG�+�DWRPHU�

• 5RWpU�PROHN\OHW��Vn�GX�NDQ�VH��RP�HQ�'��HOOHU�HQ�/�IRUP�HU�EOHYHW�GDQQHW��'HW�NDQ�GX�VH�YHG�DW
DQEULQJH�FDUER[\OV\UHJUXSSHQ��YHUVW�RJ�VLGHN�GHQ�EDJXG��VLGHN�GHQ�EHWHJQHV�PHG�5�L�GHQ
DOPLQGHOLJH�IRUPHO�IRU�HQ�DPLQRV\UH��

7LS��'HW�NDQ�Y�UH�HQ�IRUGHO��DW�VOLSSH�VWUXNWXUIRUPOHQ��O�IWH�SHJHILQJHUHQ�IUD�PXVHNQDSSHQ��QX�RJ
GD��)O\W�PXVHQ�WLO�HW�Q\W�VWHG�RJ�WDJ�IDW�LJHQ�

'X�NDQ�LNNH�Sn�IRUKnQG�YLGH��RP��'�RSWLPHULQJHQ�HQGHU�PHG�HQ�'��HOOHU�HQ�/�IRUP��PHQ�GX�NDQ
ODYH�GHQ�DQGHQ�VWHUHRIRUP�Sn�I�OJHQGH�PnGH�

• 9�OJ�&KHP6NHWFK�WHJQHPRGXO�PHG�VWUXNWXUIRUPOHQ�IRU�GHQ�WHJQHGH�DPLQRV\UH

• �.OLN�Sn�)OLS�OHIW�WR�ULJKW�

• 7U\N�&RS\�WR��'�NQDSSHQ�RJ��'�RSWLPHU�PROHN\OPRGHOOHQ�L��'�YLHZHU�

• 5RWpU�VWUXNWXUIRUPOHQ��Vn�GX�NDQ�NRQVWDWHUH��RP�GX�KDU�ODYHW�GHQ�VSHMOELOOHGLVRPHUH�IRUP�DI
DPLQRV\UHQ�

23*$9(��
�,�HW�WHNVWEHKDQGOLQJVSURJUDP�VNDO�GX�IUHPVWLOOH�HQ�WDEHO�RJ�SODFHUH�'��RJ�/�IRUPHU�DI�XGYDOJWH
DPLQRV\UHU�L�WDEHOOHQ�RYHU�IRU�KLQDQGHQ��'H�VNDO�SODFHUHV��Vn�GHW�W\GHOLJW�IUHPJnU��DW�GHU�WDOH�RP
VSHMOELOOHGLVRPHUH��'HW�YLO�Y�UH�HQ�JRG�LGH�DW�IRUV\QH�KYHUW�ELOOHGH�PHG�DPLQRV\UHQV�QDYQ��LQFO��'�
HOOHU�/�����6H�,QGV�WWHOVH�DI�UXPOLJ�VWUXNWXUIRUPHO�RP�EUXJ�DI�NOLSSHERUG�RJ�EDJJUXQGVIDUYH�

$PLQRV\UHUQHV�V\UHEDVH�HJHQVNDEHU
$PLQRV\UHUQH�LQGHKROGHU�WR�JUXSSHU�PHG�V\UHEDVH�HJHQVNDEHU��DPLQRJUXSSHQ���1+����GHU�KDU�EDVHND�
UDNWHU��RJ�FDUER[\OV\UHJUXSSHQ���&22+���GHU�KDU�V\UHNDUDNWHU��'D�GH�WR�JUXSSHU�VLGGHU�W�W�YHG�KLQDQ�
GHQ��NDQ�GHU�VNH�HQ�SURWRQRYHUI�UVHO�IUD�FDUER[\OV\UHJUXSSHQ�WLO�DPLQRJUXSSHQ��DOWVn�LQGHQ�IRU
VHOYH�PROHN\OHW��5HDNWLRQVSURGXNWHW�NDOGHV�HQ�DPIRLRQ��'HU�HU�WDOH�RP�HQ�OLJHY�JW��VRP�OLJJHU�ODQJW
PRG�K�MUH�WLO�IRUGHO�IRU�DPIRLRQHQ�

9HG�EUXJ�DI�&KHP6NHWFK�VNULYHU�GX�UHDNWLRQVVNHPDHW�IRU�GHQQH�OLJHY�JW�VnOHGHV�

• 9�OJ�HQ�DPLQRV\UH��I[�VHULQ

• 9�OJ�VWUXNWXUPRGXO�L�&KHP6NHWFK��3ODFHU�WR�NRSLHU�DI�PROHN\OHW�XG�IRU�KLQDQGHQ�Sn�HQ
WRP�VLGH��6�UJ�IRU�SODGV�WLO�HQ�UHDNWLRQVSLO�PHOOHP�GHP

• 7U\N�SLO�LNRQHQ�L�VN�UPHQV�YHQVWUH�VLGH
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'X�InU�QX�DGJDQJ�WLO�HQ�SLO�Y�UNW�MVNDVVH�

• .OLN�Sn�GHQ�OLOOH�QHGDG�SLO�IRU�DW�In�DGJDQJ�WLO
DW�Y�OJH�SLO�W\SH�

• 9�OJ�HQ�GREEHOW�SLO��UHDNWLRQVSLO�

• ,QGV�W�GHQ�YDOJWH�UHDNWLRQVSLO�PHOOHP�GH�WR�DPLQRV\UHPROHN\OHU�YHG�DW�KROGH�YHQVWUH�PXVH�
WDVW�QHGH�RJ�WU�NNH�HQ�OLOOH�ILUNDQW�XG��+HUL�IUHPNRPPHU�Vn�GHQ��QVNHGH�UHDNWLRQVSLO�

,�VWUXNWXUPRGXOHW�VHU�GX�L�Y�UNW�MVEM�ONHQ�WLO�YHQVWUH�Sn�VN�UPHQ�HQ
LNRQ�

• /DG�PXVHQ�KYLOH�Sn�$��HW��MHEOLN�RJ�VH�WHNVWHQ��,QFUHPHQW�����&KDUJH��IRU�J�����ODGQLQJ��
0DUN�UHQ�EOLYHU�WLO�HW���LQGH�Sn�WHJQHIODGHQ��.OLN�Sn�$���PHQ�NOLN�XGHQ�IRU�GHQ�OLOOH�KYLGH
WUHNDQW�¥�GHQ�SU�YHU�YL�OLJH�RP�OLGW��

• .OLN�Sn�GHW�DWRP��GHU�PRGWDJHU�SURWRQHQ�YHG�SURWRQRYHUI�UVOHQ��DOWVn�EDVHQ���$WRPV\PEROHW
IRUV\QHV�PHG�HW���RJ�HW�K\GURJHQDWRP�EOLYHU�WLOI�MHW�

• .OLN�QX�Sn�GHQ�OLOOH�KYLGH�WUHNDQW�L�$��LNRQHQ�

• 9�OJ�$¥��'HFUHPHQW�����&KDUJH�

• .OLN�PHG�PLQXV�PDUN�UHQ�Sn�GHW�DWRP�
GHU�DIJLYHU�SURWRQHQ�YHG�SURWRQRYHUI�UV�
OHQ��$WRPV\PEROHW�IRUV\QHV�PHG�HW�¥��RJ
HW�K\GURJHQDWRP�IMHUQHV�IUD�DWRPHW�

'HW�VNXOOH�JHUQH�HQGH�PHG�DW�VH�VnOHGHV�XG�

C
CH

O

NH2

CH2
OH OH

C
CH

O

NH3
+

CH2
OH O

-

Aminosyre Amfoion

7LS��+YLV�GX�YLO�KDYH�GH�WR�VWUXNWXUIRUPOHU�RJ�UHDNWLRQVSLOHQ�WLO�DW�VWn
ªS�QWª�L�IRUKROG�WLO�KLQDQGHQ��Vn�NDQ�GX�L�'UDZ�0RGH�PDUNHUH�DOOH�WUH�RE�
MHNWHU�YHG�DW�WU�NNH�HQ�NDVVH�XGHQ�RP�GHP�PHG�PXVHQ��9�OJ�I�UVW�GHQ
KYLGH�SLO�WLO�YHQVWUH�Sn�Y�UNW�MVEM�ONHQ�IRU�DW�NXQQH�PDUNHUH�REMHNWHUQH�

1nU�DOOH�WUH�REMHNWHU�HU�PDUNHUHW��YLVW�PHG�VRUWH�KnQGWDJ���NOLNNHU�GX�Sn�LNRQHQ�YLVW�WLO
K�MUH��'H�PDUNHUHGH�REMHNWHUV�FHQWUH�EOLYHU�ODJW�Sn�OLQLH��'X�NDQ�L�'UDZ�0RGH�VOn�GH�WUH
REMHNWHU�VDPPHQ�WLO�pW�REMHNW��Vn�EOLYHU�GHW�QHPPHUH�DW�IO\WWH�HOOHU�NRSLHUH��9�OJ�2EMHFW�_
*URXS��HOOHU�WDVW�&WUO�*��



��

3HSWLGELQGLQJ�RJ�SHSWLGHU
3HSWLGELQGLQJHQ�GDQQHV��QnU�FDUER[\OV\UHJUXSSHQ�L�pQ�DPLQRV\UH�UHDJHUHU�PHG���DPLQRJUXSSHQ�L�HQ
DQGHQ�DPLQRV\UH�XQGHU�YDQGIUDVSDOWQLQJ��HQ�NRQGHQVDWLRQVUHDNWLRQ���3URGXNWHW�NDOGHV�HW�SHSWLG��(W
GLSHSWLG�LQGHKROGHU�WR�DPLQRV\UHU�EXQGHW�VDPPHQ�PHG�HQ�SHSWLGELQGLQJ��HW�WULSHSWLG�WUH�DPLQR�
V\UHU�RVY��5�NNHI�OJHQ�DI�DPLQRV\UHUQH�L�HW�SHSWLG�DQJLYHV�YHG�DW�DQYHQGH�DPLQRV\UHUQHV�IRUNRUWH�
GH�QDYQH��KYHU�DPLQRV\UH�KDU�HQ�WUH�ERJVWDYVNRGH��GHU�HU�DQI�UW�VDPPHQ�PHG�DPLQRV\UHQ�Sn�DPL�
QRV\UHVNDEHORQHQ�L�&KHP6NHWFK���'X�VWDUWHU�IUD�GHQ�IULH���DPLQRJUXSSH��GHQ�1�WHUPLQDOH�HQGH��RJ
VOXWWHU�PHG�FDUER[\OV\UHJUXSSHQ��GHQ�&�WHUPLQDOH�HQGH��

7ULSHSWLGHW�VDPPHQVDW�DI�DODQLQ��KLVWLGLQ�RJ�SKHQ\ODODQLQ�EHWHJQHV��+�1�DOD�KLV�SKH�&22+��'HWWH
WULSHSWLG�VNDO�NRQVWUXHUHV�L�&KHP6NHWFK�

• +XVN�DW�DUEHMGH�L�6WUXFWXUH�0RGH��%HJ\QG�Sn�HW�Q\W�GRNXPHQW��9�OJ�)LOH�_�1HZ

• 9�OJ�DPLQRV\UHVNDEHORQHQ�RJ�NOLN�Sn�DODQLQPROHN\OHW�Sn�VNDEHORQVLGHQ

• 3ODFpU�PROHN\OHW�Sn�WHJQHIODGHQ�RJ�OXN�VNDEHORQHQ�PHG�HW�K�MUHNOLN

1X�VNDO�DPLQRV\UHQ�KLVWLGLQ�ELQGHV�WLO�DODQLQ��,�DODQLQ�VNDO�DPLQRJUXSSHQ�Y�UH�IUL��DODQLQ�VLGGHU�L
GHQ�1�WHUPLQDOH�HQGH���'HW�EHW\GHU��DW�DPLQRJUXSSHQ�IUD�KLVWLGLQ�VNDO�GDQQH�SHSWLGELQGQLQJ�PHG�FDUER�
[\OV\UHJUXSSHQ�IUD�DODQLQ�

• 9�OJ�DPLQRV\UHVNDEHORQHQ��.OLN�Sn�1�DWRPHW�L�KLVWLGLQV���
DPLQRJUXSSH��'HW�EHYLUNHU��DW�QHWRS�GHWWH�DWRP��1��EOLYHU�ELQGLQJ�
SXQNW��QnU��PROHN\OVN\JJHQ��NOLNNHV�LQG�Sn�HW�DQGHW�DWRP�Sn�WHJQHIOD�
GHQ�

$PLQRJUXSSHQV�1�DWRP�L�KLVWLGLQ�VNDO�QX�ELQGHV�WLO�&�DWRPHW�L�DODQLQV�FDU�
ER[\OV\UHJUXSSH��RJ�2+�JUXSSHQ�VNDO�IRUVYLQGH�

+YLV�GHU�NOLNNHV�Sn�2+�JUXSSHQ��EOLYHU�KLVWLGLQ�EXQGHW�WLO�DODQLQ��PHQ�LNNH�PHG�HQ�SHSWLGELQGLQJ
�DWRPHUQH�L�ELQGLQJHQ�EOLYHU�&�2�1�RJ�LNNH�&�1���3U�Y�GHW�¥�RJ�IRUWU\G�HIWHUI�OJHQGH�PHG�HW�NOLN
Sn�GHQ�EOn�ªIRUWU\G�SLOª�

3HSWLGELQGLQJHQ�WHJQHV�ULJWLJW�YHG�DW�6+,)7�NOLNNH�Sn�2+�JUXSSHQ��KROG�6+,)7�WDVWHQ�QHGH
PHGHQV�GX�NOLNNHU���1X�VNXOOH�&�DWRPHW�IUD�FDUER[\OV\UHJUXSSHQ�L�DODQLQ�Y�UH�EOHYHW�EXQGHW�WLO�1�
DWRPHW�IUD�KLVWLGLQ��'H�WR�PROHN\OHU�HU�EOHYHW�NREOHW�VDPPHQ�YHG�HQ�NRQGHQVDWLRQVUHDNWLRQ�

7,3��6N\JJHELOOHGHW�IUD�7HPSODWH�YLQGXHW�NDQ�YHQGHV�YHG�KM�OS�DI�7$%�WDVWHQ��RJ�GHUYHG�NDQ
PDQ�In�ODYHW�GH�WR�YLVWH�XGJDYHU�DI�GHW�VDPPH�GLSHSWLG��KLVWLGLQPROHN\OHW�URWHUHV�RP�ELQGLQJHQ
WLO�DPLQRJUXSSHQ��
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• 7LOI�M�QX�GHQ�VLGVWH�DPLQRV\UH��SKHQ\ODODQLQ��Sn�WLO�
VYDUHQGH�PnGH�

1nU�VWUXNWXUHQ�HU�WHJQHW�I�UGLJ��NDQ�SHSWLG�N�GHQ�IUHP�
K�YHV��'HW�NDQ�I[�J�UHV�VRP�YLVW�KHU��+HUYHG�WU�GHU�VLGH�
N�GHUQH�PHJHW�W\GHOLJHUH�IUHP�
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O
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6nGDQ�IUHPK�YHV�SHSWLG�N�GHQ

,�&KHP6NHWFK�Y�OJHV�'UDZ�0RGH��QnU�GHQ��QVNHGH�VWUXNWXU�HU�WHJQHW�

0HG�WHJQHUHGVNDEHW�3RO\JRQ�WHJQHV�HQ�VDPPHQK�QJHQGH�SRO\JRQ�UXQGW�RP�SHS�
WLGN�GHQ�YHG�DW�SODFHUH�DQNHUSXQNWHU��.OLN��EHY�J�PXVHQ�WLO�Q�VWH�DQNHUSXQNW�RJ
NOLN��EHY�J�PXVHQ�WLO�Q�VWH�DQNHUSXQNW�RJ�NOLN�RVY��7HJQLQJ�DIVOXWWHV�PHG�K�MUH�
NOLN�

• 7U\N�PDUNHULQJVSLO� �_�'REEHOWNOLN�Sn�WHJQHREMHNWHW��GHQ�QHWRS�WHJQHGH�SRO\JRQ��Vn�2E�
MHFWV�SDQHO�nEQHV�

• 9�OJ�IDQHEODG�)LOO�_�7U\N�6W\OH�6ROLG
�NQDS�PHG�VRUW�ILUNDQW�WU\NNHV�LQG��

• .OLN�YHG�&RORU�Sn�GHQ�OLOOH�SLO�QHGDG�RJ�Y�OJ�XGI\OGQLQJVJUDG�Sn�����JUD\�
�DI�KHQV\Q�WLO�JHQJLYHOVH�L�VRUW�KYLG�

• 7U\N�$SSO\

,QGVWLOOLQJHU�J�OGHU�IRU�PDUNHUHGH�REMHNWHU��+YLV�LQJHQ
REMHNWHU�HU�PDUNHUHGH��EOLYHU�LQGVWLOOLQJHU�JHPW�VRP
VWDQGDUGLQGVWLOOLQJHU�

(Q�NHGHOLJ�JUn�ILJXU�G�NNHU�QX�GHQ�IORWWH�VWUXNWXUIRU�
PHO��)O\W�SRO\JRQHQ�EDJ�YHG�VWUXNWXUIRUPOHQ�

• 9�OJ�2EMHFW�_�6HQG�WR�%DFN

'HW�NDQ�Y�UH�Q\WWLJW�DW�VDPOH�VWUXNWXUIRUPHO�RJ�EDJ�
JUXQGHQ�WLO�pW�REMHNW��0DUNHU�GHP�EHJJH�RJ�WDVW�&WUO�*

3RO\SHWLGHU�IRUHNRPPHU�RIWH�L�HQ�VNUXH��HOOHU�VSLUDOIRUP��KYRU�QDERYLQGLQJHU�DI�VSLUDOHQ�IDVWKROGHV
DI�K\GURJHQELQGLQJHU�PHOOHP�1�+�L�pQ�YLQGLQJ�RJ�& 2�L�HQ�RYHU��HOOHU�XQGHUOLJJHQGH�YLQGLQJ��'H
IRUVNHOOLJH�VLGHN�GHU�Sn�DPLQRV\UHUQH�SHJHU�DOOH�PRG�VNUXHQV�HOOHU�VSLUDOHQV�\GHUVLGH��)RUHNRPVWHU
DI�DPLQRV\UHQ�F\VWHLQ�L�HW�SRO\SHSWLG�NDQ�PHGI�UH�GDQQHOVH�DI�GLVXOILG�ELQGLQJHU�PHOOHP�IRUVNHOOLJH
VWHGHU�Sn�SHSWLGN�GHQ��Vn�N�GHQ�IDVWKROGHV�L�HQ�EHVWHPW�IROGQLQJ�HOOHU�VWUXNWXU�
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)LJXUHQ�KHUXQGHU�YLVHU�RFWDSHSWLGHW�+�1�DOD�KLV�SKH�VHU�VHU�JO\�YDO�OHX�&22+��VRP�DQWDJHU�HQ�VSLUDO�
VWUXNWXU��7LO�YHQVWUH�HU�SHSWLGHW�GUHMHW��Vn�GX�NLJJHU�QHG�JHQQHP�VSLUDOHQ��7LO�K�MUH�HU�GHW�VDPPH
PROHN\OH�GUHMHW���°�RSDG�PRG�SDSLUHWV�WRS��Vn�VSLUDOHQV�DNVH�OLJJHU�L�SDSLUHWV�SODQ�

6HOY�PHG�HW��'�ELOOHGH�HU�GHW�YDQVNHOLJW�DW�VH�VSLUDOVWUXNWXUHQ�Sn�GHW�VLGVWH�ELOOHGH��2FWDSHSWLGHW
ILQGHV�L�HQ��'�RSWLPHUHW�IRUP�L�ILOHQ�2&7$3(3�02/�

)LOHQ�2&7$3(3�02/�NDQ�nEQHV�L��'�YLHZHU�YHG�DW�Y�OJH�

)LOH�_�,PSRUW��HOOHU�YLD�,PSRUW�IURP�0RO�ILOH�NQDS

6HOY�RP�GHU�QX�VWnU�1RW��G�RSWLPL]HG�L�VWDWXVOLQLHQ��HU�GHU�LQJHQ�JUXQG�WLO�DW�JHQQHPI�UH�HQ��'�
RSWLPHULQJ���'�YLHZHU�HU�PHG�HW�PROHN\OH�DI�GHQQH�VW�UUHOVH�W�W�YHG�JU�QVHQ�IRU�VLQ�IRUPnHQ��RJ
PDQ�ULVLNHUHU�HIWHU�O�QJHUH�WLGV�EHUHJQLQJ�HQ�PHOGLQJ�RP��DW�PROHN\OHW�HU�IRU�NRPSOHNVW�

&DUERK\GUDWHU

,�GHW�I�OJHQGH�JLYHV�GHU�HW�RSO�J�WLO�EUXJ�DI�&KHP6NHWFK�VRP�VXSSOHPHQW�L�HW�XQGHUYLVQLQJVIRUO�E�RP
FDUERK\GUDWHU��'HW�EOLYHU�KXUWLJW�XKHQVLJWP�VVLJW�DW�DQYHQGH�WUDGLWLRQHOOH�PROHN\OE\JJHV�W�L�GHQQH
VDPPHQK�QJ��0RGHOOHU�DI�GHQ�VW�UUHOVH�EOLYHU�KXUWLJW�VNU�EHOLJH��RJ�NXJOHUQH�IDOGHU�IUD�KLQDQGHQ��)R�
NXV�IO\WWHV�GHUYHG�Y�N�IUD�GHW�Y�VHQWOLJH��QHPOLJ�DW�RSQn�HQ�IRUVWnHOVH�DI�GHQ�UXPOLJH�RSE\JQLQJ�

&DUERK\GUDWHU�RSWU�GHU�RIWHVW�VRP�ULQJIRUPHGH�PROHN\OHU�HOOHU�N�GHU�DI�ULQJH��$IK�QJLJW�DI�RP�PROH�
N\OHUQH�EHVWnU�DI�pQ��WR�HOOHU�IOHUH�ULQJH��RSGHOHU�PDQ�FDUERK\GUDWHUQH�L�PRQR���GL��RJ�SRO\VDFFKDULGHU�
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)LVFKHU�SURMHNWLRQHU
&DUERK\GUDWHU�ILQGHV�KRYHGVDJHOLJW�Sn�ULQJIRUP��PHQ�GHW�HU
OHWWHVW�DW�VH�Sn�GHQ�nEQH�IRUP�I�UVW�

&DUERK\GUDWHU�LQGGHOHV�L�WR�KRYHGJUXSSHU�DI�PROHN\OHU��NHWRVHU
RJ�DOGRVHU��.HWRVHU�LQGHKROGHU�DOWLG�HQ�R[RJUXSSH��HQ�NHWRQ��Sn
FDUERQDWRP�QU����RJ�DOGRVHU�LQGHKROGHU�DOWLG�HQ�R[RJUXSSH��HW
DOGHK\G��Sn�FDUERQDWRP�QU�����'�IUXFWRVH�HU�HW�HNVHPSHO�Sn�HQ
NHWRKH[RVH��%HWHJQHOVHQ�KH[RVH�NRPPHU�DI��DW�PROHN\OHW�LQGHKROGHU
LDOW�VHNV�FDUERQDWRPHU��'�JOXFRVH�HU�HQ�DOGRKH[RVH�

'HW�VHV�Sn�VWUXNWXUIRUPOHQ�IRU�'�IUXFWRVH��DW�PROHN\OHW�LQGHKROGHU
WUH�DV\PPHWULVNH�FDUERQDWRPHU��'HWWH�EHW\GHU��DW�'�IUXFWRVH�EORW�HU
pQ�DI�L�DOW�RWWH�VWHUHRLVRPHUH�NHWRKH[RVHU��ILUH�VWHUHRSDU���7LOVYDUHQ�
GH�HU�'�JOXFRVH�EORW�pQ�EODQGW�VHNVWHQ�DOGRKH[RVHU��RWWH�VWHUHRSDU��
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'�JOXFRVH
DOGRKH[RVH

'HW�VWRUH�DQWDO�VWHUHRLVRPHUH�IRUPHU�HU�nUVDJHQ�WLO��DW�PDQ�WUDGLWLRQHOW�LNNH�DQYHQGHU�V\VWHPDWLVNH
QDYQH�IRU�FDUERK\GUDWHU�

%HWHJQHOVHQ�'�KHQYLVHU�WLO��DW�2+�JUXSSHQ�Sn�GHW�QHGHUVWH�DV\PPHWULVNH�FDUERQDWRP�VLGGHU�WLO�K�MUH
�Sn�ODWLQ�GH[WHU���6LGGHU�2+�JUXSSHQ�WLO�YHQVWUH��Sn�ODWLQ�ODHYXV��HU�GHW�HQ�/�IRUP�

'H�WR�VWUXNWXUIRUPOHU�KHURYHU�HU�WHJQHW�PHG�&KHP6NHWFK�Sn�I�OJHQGH�PnGH�

• %ULQJ�&KHP6NHWFK�L�6WUXFWXUH�0RGH�RJ�LQGVWLO�WLO�DW�YLVH�DOOH�&��RJ�+�DWRPHU�

• 9�OJ�7HPSODWHV�_�7HPSODWH�:LQGRZ��HOOHU�WDVW�)��HOOHU�WU\N� �

,�7HPSODWH�:LQGRZ�Y�O�
JHU�GX�VnOHGHV�

0ROHN\OHUQH�RYHQIRU�HU�WHJQHW�L�HQ�NRPELQDWLRQ�DI�)LVFKHU�SURMHNWLRQ�RJ�WUHGLPHQVLRQDO�VWUXNWXUIRUPHO�
'X�NDQ�RJVn�Y�OJH�DW�WHJQH�PROHN\OHUQH�L�WUDGLWLRQHO�)LVFKHU�SURMHNWLRQ�

23*$9(��
,�HW�WHNVWEHKDQGOLQJVSURJUDP�VNDO�GX�IUHPVWLOOH�HQ�WDEHO�PHG�GH�L�DOW�ILUH�FDUERK\GUDWHU��Sn�'�
IRUP���VRP�HU�VWHUHRLVRPHUH�PHG�'�IUXFWRVH��6NULY�QDYQHQH�Sn�PROHN\OHUQH�QHGHQXQGHU�

5LQJVWUXNWXUHU
6RP�Q�YQW�WLGOLJHUH�IRUHNRPPHU�FDUERK\GUDWHU�VWRUW�VHW�XGHOXNNHQGH�Sn�ULQJIRUP��(QWHQ�VRP
IXUDQHU��IHPULQJH��HOOHU�VRP�S\UDQHU��VHNVULQJH���1nU�ULQJVOXWQLQJHQ�IRUHJnU��RSVWnU�GHU�WR�Q\H�PX�
OLJKHGHU�IRU�VWHUHRLVRPHUL��HQ�α��IRUP�RJ�HQ�β��IRUP�
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α-D-glucose D-glucose β-D-glucose

'H�WR�ULQJIRUPHU�KHURYHU�HU�EHJJH�WHJQHW�VRP�VnNDOGWH�+DZRUWK�IRUPOHU�

0HG�&KHP6NHWFK�HU�GHU�PXOLJKHG
IRU�DW�WHJQH�ULQJHQH�Sn�ILUH�IRUVNHO�
OLJH�PnGHU�
)LVKHU�SURMHNWLRQ��+DZRUWK�IRUPHO�
VWRO�IRUP�RJ�VWHUHR�SURMHNWLRQ�

CH2OH

H OH

OH H

OH H

H

HOH

O

β-D-galactose

)LVFKHU�SURMHNWLRQ

OH

O

HH

OH
H

H

H

OHOH

OH

α-D-mannose

VWRO�IRUP

O

OHOH

OH OH

OH

α-D-fructose

VWHUHR�SURMHNWLRQ

23*$9(��
3U�Y�DW�WHJQH�GHW�VDPPH�PRQRVDFFKDULG�L�IOHUH�IRUVNHOOLJH�SU�VHQWDWLRQHU��.RSLHU�PROHN\OHUQH�WLO
�'�RJ�XQGHUV�J��RP��'�YLVQLQJHUQH�EOLYHU�HQV�

*OXFRVLGELQGLQJHU
'H�QDWXUOLJW�IRUHNRPPHQGH�VDFFKDULGHU�HU�RSE\JJHW�HQWHQ�VRP�GLVDFFKDULGHU��HOOHU�VRP�SRO\VDFFKD�
ULGHU��%nGH�GL��RJ�SRO\VDFFKDULGHU�HU�RSE\JJHW�DI�PRQRVDFFKDULG�HQKHGHU��VRP�HU�EXQGHW�VDPPHQ
PHG�JOXFRVLGELQGLQJHU��,�SULQFLSSHW�HU�GHWWH�VNHW�YLD�HQ�U�NNH�NRQGHQVDWLRQVUHDNWLRQHU��KYRUYHG
JOXFRVLGELQGLQJHUQH�GDQQHV�VDPWLGLJ�PHG�YDQGIUDVSDOWQLQJ��(W�HNVHPSHO�Sn�HW�NHQGW�GLVDFFKDULG�HU
PDOWRVH��PDOWVXNNHU���VRP�HU�RSE\JJHW�DI�WR�'�JOXFRVH�HQKHGHU��1RUPDOW�HU�PDOWRVH�WHJQHW�VnOHGHV�
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α�'�JOXFRVH α�'�JOXFRVH α����→���JOXFRVLGELQGLQJ

α�PDOWRVH

0HQ�PDOWRVH�NDQ�RJVn�WHJQHV�PHG�&KHP6NHWFK�Sn�HQ�DQGHQ�PnGH��KYRUYHG�GHU�NDQ�RSQnV�HQ�EHG�
UH�UXPOLJ�IRUVWnHOVH��,�&KHP6NHWFK
V�WHJQHYLQGXH�VWDUWHV�HQ�Q\�WHJQLQJ�

• 9�OJ�)LOH�_�1HZ��'HU�DUEHMGHV�L�6WUXFWXUH�0RGH

• 9�OJ�7HPSODWH�YLQGXHW�_�68*$56��α�'�3\U�_�+DZRUWK�IRUPHO

• .OLN�Sn�α�'�JOXFRS\UDQRVH��VRP�YL�RJVn�NDOGHU�α�'�JOXFRVH

• .OLN�Sn�PROHN\OHW�Sn�WHJQHIODGHQ�RJ�OXN�WHPSODWH�PHG�HW�K�MUHNOLN�

• 9�OJ�7HPSODWH�_�68*$56��α�'�3\U�_�+DZRUWK�IRUPHO

• .OLN�2+�JUXSSH��QU����L�α�'�JOXFRS\UDQRVH

• 6+,)7�NOLN�Sn�2�DWRPHW�L�2+�JUXSSH�Sn�&�QU����L�JOXFRVH�Sn�WHJQHIODGHQ

+HUYHG�InU�GX�I�OJHQGH�ELOOHGH�Sn�WHJQHIODGHQ�

)RU�DW�VH�PDOWRVHPROHN\OHW�L��'�VNDO�GX�I�UVW�HNVSDQGHUH�GH
WR�&+�2+�JUXSSHU�

• 9�OJ�7RROV�_�([SDQG�6KRUWKDQG�)RUPXODH�

6n�EOLYHU�DOOH�ELQGLQJHU�V\QOLJH���'�RSWLPHU�RJ�&23<�72
�'��'X�NDQ�HYW���'�RSWLPHUH�LJHQ��+YRUGDQ�VHU�UHVXOWDWHW�XG"
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H
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23*$9(��
)UHPVWLO�Sn�WLOVYDUHQGH�PnGH�PRGHOOHU�DI�GLVDFFKDULGHUQH�ODFWRVH��P�ONHVXNNHU��RJ�VDFFKDURVH��U�U�
VXNNHU���3U�Y�DW�RYHUI�UH�PRGHOOHUQH�WLO��'�YLHZHU�

23*$9(��
)UHPVWLO�HQ�PLQL�SRO\�VDFFKDURVH�PHG�I[�������JOXFRVHHQKHGHU��5HJQHDUEHMGHW�YHG��'�RSWLPHULQJ
WDJHU�GHQQH�JDQJ�OLGW�O�QJHUH�WLG�

1XPPHUHULQJ�DI�DWRPHU�L�HQ�VWUXNWXUIRUPHO
$WRPHUQH�L�HQ�VWUXNWXUIRUPHO�NDQ�In�WLOI�MHW�QXPUH�

• +HQW�α�'�JOXFRS\UDQRVH�LQG�Sn�WHJQHIODGHQ�IUD�VNDEHORQHQ�RJ�Y�OJ�7RROV�_�([SDQG�6KRUW�
KDQG�)RUPXODH�

• .OLN�L�GHQ�OLOOH�KYLGH�WUHNDQW�QHGHUVW�WLO�K�MUH�L�$���RJ�NOLN�L
QXPPHUWHJQHW��0DQXDO�QXPEHULQJ���9�OJ�2.�L�GLDORJERN�
VHQ�
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0DUN�UHQ�EOLYHU�WLO�HW�OLOOH�QXPPHUWHJQ��RJ�GHU�WLOI�MHV�HW�IRUWO�EHQGH
QXPPHU�WLO�GH�DWRPHU��GX�NOLNNHU�Sn��&�DWRPHUQH�L�α�'�
JOXFRS\UDQRVH�KDU�QXPUH�VRP�YLVW�Sn�ILJXUHQ�WLO�K�MUH�

(NVDPHQ

&DUERK\GUDWHU�LQGJnU�L�NHUQHVWRIIHW�Sn�PHOOHP��RJ�K�MW�QLYHDX��'HVXGHQ�LQGJnU�DPLQRV\UHU�RJ�SUR�
WHLQHU�L�NHUQHVWRIIHW�Sn�K�MWQLYHDX��3URJUDPPHW�&KHP6NHWFK�NDQ�LQGGUDJHV�L�HNVDPHQ��KYLV�GHU�Sn
IRUKnQG�HU�V�JW�RP�WLOODGHOVH�KHUWLO��RJ�KYLV�HOHYHUQH�KDU�DGJDQJ�HQ�FRPSXWHU�PHG�SURJUDPPHW�L
VnYHO�IRUEHUHGHOVHVORNDOHW�VRP�L�HNVDPHQVORNDOHW�

(NVHPSHO�Sn�HNVDPHQVVS�UJVPnO

&DUERK\GUDWHU

)RUNODU�KYDG�HW�FDUERK\GUDW�HU��2PWDO�GHVXGHQ�PRQR���GL��RJ�SRO\VDFFKDULGHU�RJ�KHUXQGHU�JOXFR�
VLGELQGLQJHU��9HG�KM�OS�DI�SURJUDPPHW�&KHP6NHWFK�VNDO�GX�UHGHJ�UH�IRU�GHQ�UXPOLJH�RSE\JQLQJ
DI�FDUERK\GUDWHU��RJ�KHUXQGHU�VSHFLHOW�VWHUHRLVRPHUL�

'X�NDQ�GHVXGHQ�Y�OJH�DW�RPWDOH�HOOHU�GHPRQVWUHUH�I�OJHQGH�

)RUVNHOOLJH�SURMHNWLRQVIRUPHU��SnYLVQLQJ�DI�FDUERK\GUDWHU��HNVHPSOHU�Sn�IRUHNRPVWHU�RJ�DQYHQGHO�
VHU�DI�FDUERK\GUDWHU��RSO�VHOLJKHG��K\GURNROORLGHU������
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9LVXDOLVHULQJ�PHG�:HEODE�9LHZHU�/LWH

+DQV�&KULVWLDQ�-HQVHQ

+YDG�HU�:HEODE9LHZHU�/LWH"

3URJUDPPHW�:HEODE9LHZHU�/LWH�NDQ�LQGO�VH�ILOHU�PHG�PROHN\OVWUXNWXUHU�RJ�YLVH�ELOOHGHU�DI�PROHN\�
OHUV�UXPOLJH�VWUXNWXU��%LOOHGHW�NDQ�VNDOHUHV��URWHUHV�RJ�WUDQVODWHUHV��RJ�GHU�NDQ�Y�OJHV�PHOOHP�IRU�
VNHOOLJH�IUHPYLVQLQJVPnGHU��*UDILNNHQ�HU�IUHPUDJHQGH��'HW�HU�QHPW��KYLV�LQSXWILOHQ�LQGHKROGHU�GH
Q�GYHQGLJH�RSO\VQLQJHU��DW�XGY�OJH�GHOH�DI�PROHN\OHW�PHG�KHQEOLN�Sn�DW�DQDO\VHUH�GHWDOMHU�L�GHWWH�
'HW�HU�VSHFLHOW�Q\WWLJW��QnU�GHW�GUHMHU�VLJ�RP�DQDO\VH�DI�VWRUH�ELRPROHN\OHU��0DQ�NDQ�XGY�OJH�RJ
QDYQJLYH�GHOH�DI�PROHN\OHW��RJ�GLVVH�RSO\VQLQJHU�EOLYHU�KXVNHW�WLO�Q�VWH�JDQJ��KYLV�PDQ�JHPPHU
ILOHQ�L�:HEODE�9LHZHUV�HJHW�ILOIRUPDW��'LVVH�PXOLJKHGHU�J�U�:HEODE�9LHZHU�LQWHUHVVDQW�IRU�NHPLXQ�
GHUYLVQLQJHQ�

:HEODE�9LHZHU�/LWH�KHQWHV�Sn�,QWHUQHWDGUHVVHQ
KWWS���ZZZ�PVL�FRP�GRZQORDG�YLHZHU�OLWH�LQGH[�KWPO
/�V�OLFHQVEHWLQJHOVHUQH�I�U�SURJUDPPHW�KHQWHV��)RUXGHQ�SURJUDPPHW�NDQ�PDQ�KHQWH�HQ�VDPOLQJ�DI
PROHN\OILOHU��VRP�LQGHKROGHU�HW�XGYDOJ�DI�VWRUH�RJ�VPn�PROHN\OHU��XRUJDQLVNH�VRP�RUJDQLVNH��'HU
HU�RJVn�HNVHPSOHU�Sn�NU\VWDOVWUXNWXUHU�L�VDPOLQJHQ�

+YDG�:HEODE9LHZHU�/LWH�NDQ"
0DQ�NDQ�LNNH�NRQVWUXHUH�Q\H�PROHN\OHU�L�:HEODE9LHZHU�/LWH��RJ�SURJUDPPHW�NDQ�LNNH�DXWRPDWLVN
RSWLPHUH�HQ�JLYHQ�VWUXNWXU��'HWWH�HU�NXQ�PXOLJW�L�3UR�YHUVLRQHQ��VRP�NRVWHU�RPNULQJ�����86���,
/LWH�YHUVLRQHQ�HU�GHW�GRJ�PXOLJW�PDQXHOW�DW��QGUH�HQ�LQGO�VW�VWUXNWXU�RJ�JHPPH��QGULQJHUQH��'HW
HU�RJVn�PXOLJW�DW�KDYH�PDQJH�PROHN\OHU�JHPW�L�VDPPH�ILO��RJ�ILOHQ�NDQ�IXQJHUH�VRP�HQ�VNDEHORQ�
KYRUIUD�PDQ�XGY�OJHU�GHW�PROHN\OH��PDQ�DNWXHOW�HU�LQWHUHVVHUHW�L�DW�DUEHMGH�PHG��0DQ�Pn�IRUKROGH
VLJ�NULWLVN�WLO�GH�LQGO�VWH�NRRUGLQDWILOHU��0DQJH�VWUXNWXUHU�HU�EHUHJQHGH�VWUXNWXUHU�PHG�GH�IHMO�RJ
IRUEHKROG��VRP�OLJJHU�L�GH�DQYHQGWH�PRGHOOHULQJVSURJUDPPHU��1RJOH�ILOIRUPDWHU�LQGHKROGHU�NLOGH�
KHQYLVQLQJHU��VRP�NDQ�VWXGHUHV��KYLV�ILOHQ�LQGO�VHV�L�HQ�WHNVWHGLWRU�

0ROHN\ONRRUGLQDWHU�JHPPHV�GHVY�UUH�L�IOHUH�IRUVNHOOLJH�ILOIRUPDWHU��:HEODE9LHZHU�NDQ�O�VH�GH�PHVW
EHW\GHQGH�ILOIRUPDWHU�RJ�JHPPH�L�GH�PHVW�EHW\GHQGH�ILOIRUPDWHU�IRUXGHQ�L�VLW�HJHW�ILOIRUPDW�
�PVY�
PHQ�NDQ�RJVn�JHPPH�ILOHUQH�L�DQGUH�IRUPDWHU��3URJUDPPHW�NDQ�O�VH�NRRUGLQDWILOHU�JHQHUHUHW�PHG
&KHP6NHWFK�����HOOHU�,6,6�'UDZ��'H�Q�YQWH�IRUPHOHGLWRUHU�NDQ�KHQWHV�IUD�,QWHUQHWWHW��+HQYLVQLQJ
KHUWLO�ILQGHV�Sn�NHPLV�KMHPPHVLGHU�KWWS���ZZZ�NH�J\PIDJ�GN�

,�GHW�I�OJHQGH�RPWDOHV�DUEHMGH�PHG�ILOHUQH�9$1'��02/��,168/,1�3'%�RJ�'1$�+&�069��)L�
OHUQH�NDQ�KHQWHV�EODQGW�GH�HOHNWURQLVNH�ELODJ�WLO�,.7�K�IWHW�Sn�DGUHVVHQ�ZZZ�NH�J\PIDJ�GN�,.7�



��

%UXJHUIODGHQ�L�:HEODE�9LHZHU�/LWH

• +ROG�PXVHQ�VWLOOH�RYHU�Y�UNW�MVNQDSSHUQH�RJ�O�V
GHQ�NRUWH�IRUNODULQJ�Sn�GHQ�JXOH�QRWH��%UXJ�HYHQ�
WXHOW�PHQXSXQNWHW�+HOS

• 3LOHPDUN�U�WLO�PDUNHULQJ

• 5RWDWLRQ�DI�KHOH�ELOOHGHW��.OLN�RJ�WU�N��5RWDWLRQ�DI�PDUNHULQJ��&WUO�.OLN�RJ�WU�N

• 7UDQVODWLRQ�DI�KHOH�ELOOHGHW��.OLN�RJ�WU�N��7UDQVODWLRQ�DI�PDUNHULQJ��&WUO�.OLN�RJ�WU�N

• =RRP

• 'UHM�RPNULQJ�HQ�ELQGLQJ��(Q�ELQGLQJ�RJ�WR�QDERELQGLQJHU�VNDO�Y�UH�PDUNHUHW��6H
+HOS�_�7RUVLRQ

*HQYHMVWDVWHU

• &WUO�=��)RUWU\G�RJ�Jn�EDJXG�L�KDQGOLQJVN�GHQ

• &WUO�<��)RUWU\G�RJ�Jn�IUHPDG�L�KDQGOLQJVN�GHQ

9LVQLQJ�DI�YDQGPROHN\OH

• cEQ�ILOHQ�YDQG��PRO��+XVN�DW�Y�OJH�ILOW\SH�
�PRO

• 0DUNpU�HW�PROHN\OH�RJ�WU\N� �HOOHU�K�MUHNOLN�Sn�HW�PROHN\OH�RJ�Y�OJ
'LVSOD\�6W\OH

 

 

0ROHN\OHUQH�YLVHV�KHU
VRP�SLQG���NXJOH�RJ
SLQG��RJ�NDORWPRGHO
�&3.�

• 0DUNpU�YDQGPROHN\OHW

• 9�OJ��7RROV�_�6XUIDFHV�_�$GG

• +�MUHNOLN�Sn�RYHUIODGHQ�RJ�Y�OJ�'LVSOD\�6W\OH�_�6XUIDFH

• 0DUNpU�6RIW��VH�Q�VWH�VLGH�

• 0DUNpU�7UDQVSDUHQW��VH�Q�VWH�VLGH�
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• 0DUNpU�PROHN\OHW

• 9�OJ��7RROV�_�/DEHOV�_�$GG

• 8GI\OG�GLDORJERNV�VRP�YLVW�
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,QVXOLQ
,��%URRNKDYHQ�3URWHLQ�'DWDEDQN��NDQ�PDQ�KHQWH�SURWHLQVWUXNWXUHU��VRP�HU�EHVWHPW�YHG
U�QJWHQNU\VWDOORJUDIL��6WUXNWXUHUQH�HU�JHPW�L�ILOIRUPDWHW�
�3'%��VRP�HU�GHILQHUHW�DI�3URWHLQ�'DWD�
EDQN�%URRNKDYHQ��'HQ�KHU�DQYHQGWH�ILO�,168/,1�3'%�VWDPPHU�GRJ�LNNH�IUD�%URRNKDYHQ�3URWHLQ
'DWDEDQN�PHQ�IUD�HQ�HNVHPSHOVDPOLQJ�DI�PROHN\OILOHU��VRP�HU�KHQWHW�IUD�VDPPH�ZHEDGUHVVH�VRP
:HEODE9LHZHU�/LWH��0ROHN\OVWUXNWXUHQ�HU�VDQGV\QOLJYLV�EHUHJQHW�

• cEQ�ILOHQ�LQVXOLQ�SGE

• 9�OJ�:LQGRZ�_�1HZ�+LHUDUFK\�:LQGRZ

• 9�OJ�:LQGRZ�_�7LOH

�'�YLQGXHW�RJ�KLHUDUNL�YLQGXHW�YLVHV�QX�VLGH�RP�VLGH�

+LHUDUNL�YLQGXH

,QVXOLQ�EHVWnU�DI���SURWHLQN�GHU�EHQ�YQW�$�RJ�%��$PLQR�
V\UHOLVWHQ�HNVSDQGHUHV�YHG�DW�NOLNNH�Sn���WHJQHW�YHG�$�

7R�ELQGLQJHU�PHOOHP�F\VWHLQ�PROHN\OHU�HU�VSHFLHOW�IUHPK��
YHW�L�OLVWHQ

+LHUDUNLYLQGXH��$PLQRV\UHU�L�N�GH�$
HU�PDUNHUHW�

• (NVSDQGpU�OLVWHQ

• .OLN�Sn�I�UVWH�DPLQRV\UH

• )O\W�PDUN�UHQ�WLO�VLGVWH�DPLQRV\�
UH

• 6KLIW���NOLN�Sn�VLGVWH�DPLQRV\UH

&�DOID�DWRPHU�HU�PDUNHUHW�Sn�ELOOHGHW��'HW�HU�&�DWRPHUQH��VRP
HU�QDERHU�WLO�SHSWLGELQGLQJHUQH�
�&$�&21+�&$�&21+�&$�&21+�&$�RVY�

• 9�OJ�(GLW�_�6HOHFW

• 7U\N�6HOHFW�RJ�&ORVH

• 9�OJ�9LHZ�_�'LVSOD\�6W\OH�_�)DQHEODG�$WRP�_�%DOO�DQG
6WLFN



��

0DQ�IRUHQNOHU�VWUXNWXUHQ�YHG�DW�WHJQH�UHWWH�OLQLHU�PHOOHP�&�
DOID�DWRPHUQH��+HUYHG�IUHPNRPPHU�N�GHQV�&$�OLQLH��'HW�HU
SURWHLQN�GHQV��U\JUDG���3n�GHQ�VLGGHU�DPLQRV\UHUQHV�VLGHN��
GHU��'H�NDOGHV�UHVLGXHU�

9LVH�&$�OLQLHQ�

• 9�OJ�(GLW�_�6HOHFW�$OO

• 9�OJ�'LVSOD\�6W\OH�_�3URWHLQ�_�&D�6WLFN

,NNH�YLVH�5HVLGXHUQH�

• 9�OJ�'LVSOD\�6W\OH�_�$WRP�_�2II

9LVH�&$�OLQLHQ�VRP�5LEERQ�

• 9�OJ�'LVSOD\�6W\OH�_�3URWHLQ�_�5LEERQ

+HOH�$�N�GHQV�&$�OLQLH��0DQ�VHU���RPUnGHU��VRP�HU�VSLUDOVQR�
HW��DOID�KHOL[���'H�HU�IRUEXQGHW�DI�HW�LNNH�VQRHW�VW\NNH�DI�N�GHQ�

2PUnGHUQH�HU�IDUYHW�IRUVNHOOLJW�

• 0DUNpU�N�GHQ

• 9�OJ�'LVSOD\�6W\OH�_�3URWHLQ�_�&RORU�6FKHPH�_�%\�6H�
FRQGDU\�7\SH

$�N�GHQV�&$�YLVW�VRP�6WLFN�

%�N�GHQV�&$�HU�YLVW�VRP�6ROLG�5LEERQ�

%�N�GHQ�KDU�HQ�DOIDVSLUDO�RJ�HW�ODQJW�VW\NNH��VRP�LNNH�HU�VQRHW�L
VSLUDO�
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+\GURJHQELQGLQJHU�L�LQVXOLQ
'HQ�LQGO�VWH�VWUXNWXU�IUD�,168/,1�3'%�LQGHKROGHU�LNNH
LQIRUPDWLRQ�RP�+�DWRPHU��+�DWRPHU�NDQ�WLOI�MHV�WLO�VWUXN�
WXUHQ�VnOHGHV�

• 9�OJ�(GLW�_�6HOHFW

• 7U\N�Sn�6HOHFW��*HQWDJ�IRU�2��RJ�RJ�6�DWRPHU�

• 9�OJ�7RROV�_�+\GURJHQV�_�$GG

3n�ELOOHGHW�VHV�VWDELOLVHUHQGH�K\GURJHQELQGLQJHU�YLVW�PHG
VWLSOHW�JU�Q�OLQLH��3n�HQ�DI�ELQGLQJHUQH�HU�GHU�VDW�HQ�ODEHO
PHG�WHNVWHQ�+�%21'�

&\VWHLQ�RJ�VYRYOEURHU�L�LQVXOLQ
6WDUW�PHG�YLVQLQJ�DI�LQVXOLQ�L�'LVSOD\�6W\OH�/LQH�

• 9�OJ�(GLW�_�6HOHFW�$OO��JHQYHMVWDVW�&WUO�$�

• 9�OJ�9LHZ�_�'LVSOD\�6W\OH��JHQYHMVWDVW�&WUO�'��_
9�OJ�)DQHEODG�$WRP�_�/LQH�_
9�OJ�)DQHEODG�SURWHLQ�_�2II

• 9�OJ�)MHUQ�PDUNHULQJ��NOLN�XGHQIRU�PDUNHULQJ�

,��'�YLQGXHW�NDQ�PDQ�VH�WUH�VYRYOEURHU�YLVW�PHG�JXO�VWUHJ�
7R�DI�VYRYOEURHUQH�NDQ�PDUNHUHV�YHG�DW�NOLNNH�Sn�OLVWHQ�L
KLHUDUNLYLQGXHW�
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)LQG�DOOH�F\VWHLQHQKHGHU�L�LQVXOLQ�

• 9�OJ�(GLW�_�6HOHFW

• 8GI\OG�GLDORJERNVHQ

• 7U\N�6HOHFW�_�&ORVH

• 9�OJ�9LHZ�_'LVSOD\�6W\OH�_�%DOO�DQG�6WLFN

0DQ�VHU�F\VWHLQHQKHGHU�VRP�%DOO�DQG�6WLFN�
&\VWHLQHQKHGHU�VRP�%DOO�DQG�6WLFN�

• 9�OJ�(GLW�_�*URXS�RJ�XGI\OG�GLDORJERNVHQ

• 7U\N�'HILQH

$OOH�F\VWHLQHQKHGHU�HU�GHILQHUHW�VRP�HQ
JUXSSH�

• 0DUNpU�$�N�GHQ�RJ�%�N�GHQ

• 7DVW�&WUO�'�_�8GI\OG�GLDORJERNVHQ

• +LHUDUNLYLQGXH�_�0DUNpU�JUXSSHQ�F\VWHLQ

• 7DVW�&WUO�'�_�%DOO�DQG�6WLFN�_�2.

• 5RWpU�PROHN\OHW�RJ�LDJWWDJ���VYRYOEURHU�PHOOHP�$�RJ
%�N�GHQ�VDPW�HQ�LQWHUQ�VYRYOEUR�L�$�N�GHQ�
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1XNOHRWLGHU�L�'1$

• cEQ�ILOHQ�'1$��+&��069

• 9�OJ�:LQGRZ�_�1HZ�+LHUDUFK\�:LQGRZ

• 9�OJ�:LQGRZ�_�7LOH

�'�YLQGXHW�RJ�KLHUDUNL�YLQGXHW�YLVHV�QX�VLGH�RP�VLGH�

'H�IOHVWH�K\GURJHQDWRPHU�L�VWUXNWXUHQ�YLVHV�LNNH�
0HQ�GH�+�DWRPHU��GHU�HU�NQ\WWHW�WLO�1��2�RJ�6�
YLVHV�IRUGL�GH�NDQ�LQGJn�L�K\GURJHQELQGLQJHU�

+LHUDUNL�YLQGXHW�

• .OLN�Sn� �IRU�DW�HNVSDQGHUH�$�N�GHQ

• .OLN�Sn� IRU�DW�PDUNHUH�HQ�N�GH

• .OLN�XGHQ�IRU� IRU�DW�VOHWWH�PDUNHULQJ

• +�MUHNOLN�L�KLHUDUNL�YLQGXHW�IRU�DW�Y�OJH�PDU�
NHULQJ�DI�DOOH�3�DWRPHU�YKD��HQ�GLDORJERNV

• .OLN�Sn�+%RQG0RQLWRU�IRU�DW�PDUNHUH��K\�
GURJHQELQGLQJHU��PHOOHP�N�GHUQH

• 9�OJ�7RROV�_�0RQLWRUV�_�5HPRYH�IRU�DW
VOHWWH�YLVQLQJ�DI�PDUNHUHGH�K\GURJHQELQGLQ�
JHU��6H��QGULQJHQ�L��'�YLQGXH

• 7DVW�&WUO�=�IRU�DW�IRUWU\GH�VOHWQLQJ�DI�K\GUR�
JHQELQGLQJHU

• 7DVW�&WUO�<�IRU�DW�LJHQ�DW�VOHWWH�K\GURJHQELQ�
GLQJHU
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• +LHUDUNLYLQGXH�_�0DUNpU�$�N�GHQ

• 7U\N� ��9�OJ�$WRP�_�2II��$�N�GHQ�YLVHV�LNNH�

• +LHUDUNLYLQGXH�_�0DUNpU�%�N�GHQ

• �'�YLQGXH�_�+�MUHNOLN�_�'LVSOD\�6W\OH�_�$WRP�_�6WLFN

• 9�OJ�7RROV�_�/DEHOV�_�$GG

• .OLN�XGHQ�IRU�PDUNHULQJHQ�IRU�DW�IMHUQH�PDUNHULQJHQ�

• 0DUNpU�%�N�GHQ�

• 9�OJ�'LVSOD\�6W\OH

• )DQHEODG�$WRP�_�2II

• )DQHEODG�51$�'1$�_�/DGGHU

• 9�OJ�(GLW�_�6HOHFW�$OO��JHQYHM��&WUO�$�

• 9�OJ�'LVSOD\�6W\OH�_�51$�'1$�_�5LQJV

• 9�OJ�7RROV�_�0RQLWRUV�_�+%RQG

• 3U�Y�QX�

• 9LV�GHW�KHOH�L�/DGGHU�YLVQLQJ

• 6�W�ODEHOV�Sn�EHJJH�N�GHU
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'1$�PROHN\OHWV��RYHUIODGH�

• 7DVW�&WUO�$

• 7DVW�&WUO�'

• 9�OJ�7RROV�_�0RQLWRUV�_�5HPRYH

• 9�OJ�7RROV�_�/DEHOV�_�5HPRYH

• 9�OJ�7RROV�_�6XUIDFHV�_�$GG

(NVDPHQ

$PLQRV\UHU�RJ�SURWHLQHUV�VWUXNWXU�LQGJnU�L�NHUQHSHQVXP�Sn�PHOOHP��RJ�K�MQLYHDX�L�NHPL��3UR�
JUDPPHW�:HEODE9LHZHU�/LWH�JLYHU�HOHYHQ�Q\H�PXOLJKHGHU�IRU�DW�IUHPVWLOOH�VLQ�YLGHQ�RP�SURWHLQHUV
UXPOLJH�VWUXNWXU��8QGHU�QXY�UHQGH�HNVDPHQVUHJOHU�VNDO�GHU�V�JHV�RP�WLOODGHOVH�WLO�DW�EUXJH�3&�YHG
PXQGWOLJ�HNVDPHQ��(OHYHUQH�VNDO�KDYH�DUEHMGHW�VHOYVW�QGLJW�PHG�SURJUDPPHW��RJ�GHU�VNDO�Y�UH
DGJDQJ�WLO�SURJUDPPHW�L�VnYHO�IRUEHUHGHOVHVORNDOH�VRP�HNVDPLQDWLRQVORNDOH��+HUXQGHU�HU�GHU�JLYHW
HW�HNVHPSHO�Sn�HW�HNVDPHQVVS�UJVPnO�

$PLQRV\UHU�RJ�SURWHLQHW�LQVXOLQ
)RUNODU�KYDG�HQ�DPLQRV\UH�HU�RJ�RPWDO�SHSWLGELQGLQJ��)RUNODU�KYDG�GHU�PHQHV�PHG�HW�SURWHLQV
SULP�UH�VWUXNWXU��9HG�EUXJ�DI�SURJUDPPHW�:HEODE9LHZHU�/LWH�RJ�ILOHQ�LQVXOLQ�SGE�VNDO�GX�UHGHJ��
UH�IRU�GHQ�UXPOLJH�VWUXNWXU�DI�LQVXOLQPROHN\OHW��VHNXQG�U��WHUWL�U�RJ�NYDUWHUQ�U�VWUXNWXU��

'X�NDQ�Y�OJH�DW�NRPPH�LQG�Sn�QRJOH�DI�I�OJHQGH�SXQNWHU�

&�DOID�OLQLH��DOIDKHOL[��$�RJ�%�N�GH

6YRYOKROGLJ�DPLQRV\UH�RJ�VYRYOEURHU

+\GURJHQELQGLQJHUV�EHW\GQLQJ�IRU�IDVWKROGHOVH�DI�HW�SURWHLQV�UXPOLJH�VWUXNWXU

+\GURIREH�RJ�K\GURILOH�DPLQRV\UHU

(OOHU�KYDG�GHU�HOOHUV�HU�UHOHYDQW�IRU�HPQHW���
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$VSLULQ�NU\GUHW�PHG�,QWHUQHW�RJ�+\SHU&KHP

-DQ�*HHUWVHQ��+HOJH�0\JLQG�RJ�7LQH�6SDQJJDDUG

,QGOHGQLQJ

$VSLULQ��DFHW\OVDOLF\OV\UH��HU�HW�DI�GH�J�QJVH�HPQHU�L�NHPLXQGHUYLVQLQJHQ��(PQHW�NDQ�XGE\JJHV�YHG
DW�DQYHQGH�V�JQLQJHU�Sn�,QWHUQHW�RJ�YHG�DW�EUXJH�SURJUDPPHW�+\SHU&KHP�/LWH��(QNHOWH�GHOH�DI�UXWL�
QHUQH�IUD�DIVQLWWHW�§0ROHN\O�UH�EHUHJQLQJHU�PHG�SURJUDPPHW�+\SHU&KHP¨�IUD�GHQ�I�UVWH�,.7�ERJ
JHQRSIULVNHV�L�VLPSOH�WHJQH��RJ�SU�VHQWDWLRQV��YHOVHU��GHU�LV�U�NRQFHQWUHUHU�VLJ�RP�PROHN\OYLVXDOL�
VHULQJ��'HVXGHQ�SU�VHQWHUHV�PHUH�DYDQFHUHGH�EHUHJQLQJHU�Sn�IRUVNHOOLJH�IDVWOnVWH�JHRPHWULHU�DI�DVSL�
ULQPROHN\OHW��'HW�YLO�IRUKnEHQWOLJW��JH�IRUVWnHOVHQ�DI�IRUELQGHOVHUV�WUHGLPHQVLRQHOOH�VWUXNWXU�

$VSLULQ�HU�YDOJW�VRP�XGJDQJVSXQNW��PHQ�PDWHULDOHW�HU�VNUHYHW�PHG�KHQEOLN�Sn�DW�LQVSLUHUH�WLO�V�J�
QLQJHU�RJ�EHUHJQLQJHU�Sn�DQGUH�IRUELQGHOVHU���YHOVHUQH�IRUXGV�WWHU�NHQGVNDE�WLO�+\SHU&KHPV�SU��
VHQWDWLRQV��RJ�EHUHJQLQJVPHWRGHU��VRP�UHODWLYW�KXUWLJW�NDQ�WLOHJQHV���HYHQWXHOW�YHG�JHQQHPDUEHMG�
QLQJ�DI�GH�VLPSOH��YHOVHU�IUD�GHQ�I�UVWH�,.7�ERJ��1LYHDXP�VVLJW�HJQHU�HPQHW�VLJ�IRUWULQVYLV�WLO�PHO�
OHPQLYHDX�RJ�K�MQLYHDX��PHQ�HQNHOWH�GHOH�DI�PDWHULDOHW�NDQ�RJVn�LQGGUDJHV�L�XQGHUYLVQLQJHQ�Sn
REOLJDWRULVN�QLYHDX��&RPSXWHU�YHOVHUQH�HU�WLOSDVVHW�/LWH�YHUVLRQHQ�DI�+\SHU&KHP��GD�GHQQH�XGJDYH
HU��NRQRPLVN�RYHUNRPPHOLJ�DW�DQVNDIIH�

6¡JQLQJ�HIWHU�PROHN\OVWUXNWXUHQ�Sn�,QWHUQHW

8QGHUYLVQLQJVIRUO�EHW�NXQQH�WDJH�VLW�XGJDQJVSXQNW�L�HQ�V\QWHVH�DI�DVSLULQ��KYRUHIWHU�PDQ�NXQQH
EHVWHPPH�IRUVNHOOLJH�I\VLVNH�RJ�NHPLVNH�GDWD�IRU�GHW�IUHPVWLOOHGH�VWRI��IRUHWDJH�UHQKHGVNRQWURO�RVY�
,�WLONQ\WQLQJ�KHUWLO�NXQQH�PDQ�V�JH�VXSSOHUHQGH�RSO\VQLQJHU�Sn�,QWHUQHW��RPWDOHV�VHQHUH���'HW�IRU�
XGV�WWHV��DW�PDQ�VNDO�EHVN�IWLJH�VLJ�PHUH�LQGJnHQGH�PHG�GHQ�UXPOLJH�VWUXNWXU�DI�PROHN\OHW��'HQQH
GHO�DI�IRUO�EHW�NDQ�WDJH�VLW�XGJDQJVSXQNW�L�HQ�V�JQLQJ�HIWHU�PROHN\OVWUXNWXUHQ�Sn�,QWHUQHW�

,QGHQ�PDQ�EHJ\QGHU�DW�V�JH�HIWHU�PROHN\OVWUXNWXUHQ��VNDO�PDQ�KDYH�&KLPH�LQVWDOOHUHW�VRP�SOXJ�LQ
WLO�VLQ�EURZVHU��VH�XQGHU�,QWHUQHW�Sn�.HPLV�KMHPPHVLGH�KWWS���NH�J\PIDJ�GN�

6�JHPDVNLQHQ
KWWS���FKHPILQGHU�FDPVRIW�FRP�HU�YHO�
HJQHW�WLO�NHPLV�JQLQJHU��(Q�V�JQLQJ�Sn
DVSLULQ�JLYHU�EO�D��VWRIIHWV�PROHN\OIRU�
PHO��VWUXNWXUIRUPHO�RJ�QRJOH�I\VLVNH
GDWD�IRU�VWRIIHW��'HVXGHQ�InU�PDQ�HQ
ODQJ�U�NNH�UHOHYDQWH�OLQNV�

(W�DI�GLVVH�OLQNV�I�UHU�IUHP�WLO��'�0ROH�
FXODU�0RGHOLQJ�+RPHSDJH�RI�7RN\R�8QL�
YHUVLW\�RI�3KDUPDF\�DQG�/LIH�6FLHQFH�Sn
ZHEDGUHVVHQ�

ILJXU��� ILJXU���

KWWS���WULWRQ�SV�WR\DNX�DF�MS�aGREDVKL�HQJOLVK�LQGH[�KWPO�

+HU�NDQ�PDQ�Y�OJH�6WUXFWXUHV��KYRUHIWHU�PDQ�V�JHU�Sn�DVSLULQ��'HW�JLYHU�HQ�PROHN\OPRGHO�DI�DVSLULQ
VRP�YLVW�Sn�ILJXU�����%HP�UN��DW�EHQ]HQULQJHQ�HU�DQJLYHW�PHG�GREEHOWELQGLQJHU�
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&KLPH�JLYHU�HQ�U�NNH�PXOLJKHGHU�IRU�DW�DUEHMGH�PHG�PRGHOOHQ��+YLV�PDQ�K�MUHNOLNNHU�Sn�GHQ��InU
PDQ�HQ�PHQX�PHG�HQ�U�NNH�YDOJ��0DQ�NDQ�I[�ODYH�PRGHOOHQ�RP�WLO�HQ�NDORWPRGHO��PDQ�NDQ�URWHUH
GHQ�RVY��0DQ�NDQ�RJVn�Y�OJH�DW�Jn�RYHU�WLO��'��1nU�PRGHOOHQ�YHQGHU��VRP�YLVW�Sn�ILJXU�����InU�PDQ
L�WR�GLPHQVLRQHU�GHW�UHVXOWDW��VRP�VHV�Sn�ILJXU����

0DQ�InU�RJVn�PXOLJKHG�IRU�DW�JHPPH�PRGHOOHQ�Sn�VLQ�HJHQ�FRPSXWHU�L�GHW�VnNDOGWH�PRO�IRUPDW�YHG
DW�Y�OJH�)LOH�_�6DYH�0ROHFXOH�$V��*HP�ILOHQ�Sn�GLVNHWWH��ILOQDYQ��ªDVSLULQ�PROª���'HQQH�ILO�VNDO
VHQHUH�LQGO�VHV�L�+\SHU&KHP�RJ�EUXJHV�L�GHQ�PRGHOOHULQJV�YHOVH��VRP�EHVNULYHV�QHGHQIRU�

(Q�DQGHQ�Q\WWLJ�GDWDEDVH�ILQGHV�Sn�KMHPPHVLGHQ�IRU�&RPSXWHU�&KHPLH�&HQWUXP�Sn�(UODQJHQ�
1�UQEHUJ�8QLYHUVLWHW�KWWS���YHUPHHU�RUJDQLN�XQL�HUODQJHQ�GH���9�OJ�6HUYLFHV��3n�Q�VWH�VLGH�Y�OJHV
7KH�1&,�HQKDQFHG�'DWDEDVH�%URZVHU��+HU�HU�GHW�QHPPHVWH�DW�V�JH�YHG�KM�OS�DI�&$6�QXPPHUHW��VRP
IRU�DVSLULQ�HU����������'HW�JLYHU�WR�KLWV��VRP�EHJJH�HU�DVSLULQ��'REEHOWNOLN�Sn�HW�DI�GH�WR�DQI�UWH
16&�QXPUH��3n�GHQ�VLGH��GHU�NRPPHU�IUHP��Y�OJHV�3'%�VRP�)RUPDW��KYRUHIWHU�GHU�WU\NNHV�Sn�5H�
WULHYH��+YLV�PDQ�K�MUHNOLNNHU�Sn�PRGHOOHQ�RJ�Y�OJHU�'LVSOD\�_�6WLFNV��InU�PDQ�GHW�ELOOHGH��GHU�HU
YLVW�Sn�ILJXU�����3'%�ILOHQ�NDQ�JHPPHV�Sn�HJHQ�FRPSXWHU�RJ�HYHQWXHOW�VHQHUH�LQGO�VHV�L�+\SHU�
&KHP�

%HP�UN��DW�GHQ�UXPOLJH�VWUXNWXU�Sn�ILJXU����HU�IRUVNHOOLJ�IUD�VWUXNWXUHQ�Sn�ILJXU�����'HW�LOOXVWUHUHU�
DW�VWUXNWXUHU��PDQ�ILQGHU�Sn�,QWHUQHW��LNNH�Q�GYHQGLJYLV�HU�HNVSHULPHQWHOW�EHVWHPWH�VWUXNWXUHU��3n
ILJXU����VHV�HQGQX�HW�HNVHPSHO
�KWWS���ZZZ�EULV�DF�XN�'HSWV�&KHPLVWU\�0270�DVSLULQ�DVSLULQ�KWP��

ILJXU��� ILJXU���

9LVXDOLVHULQJ�RJ�EHUHJQLQJ�PHG�+\SHU&KHP

,�GHQQH��YHOVH�E\JJHV�HQ�PRGHO�DI�DVSLULQPROHN\OHW��0RGHOOHQ�JHRPHWULRSWLPHUHV�RJ�XQGHUV�JHV
Q�UPHUH�PHG�KHQV\Q�WLO�ELQGLQJVDIVWDQGH�RJ�ELQGLQJVYLQNOHU�

0RGHOE\JQLQJ�DI�DVSLULQ
7HJQ�I�UVW�HQ�VWUXNWXUIRUPHO�IRU�DVSLULQ��'HUHIWHU�ODYHV�HQ�PRGHO�DI�PROHN\OHW�L�+\SHU&KHP�Sn�I�O�
JHQGH�PnGH�

• 'REEHOWNOLN�Sn�'UDZ�NQDSSHQ��KYRUYHG�SHULRGHV\VWHPHW�IUHPNRPPHU�Sn�VN�UPHQ
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• .OLN�Sn�&�DWRPHW�RJ�DQEULQJ�GHW�Q�GYHQGLJH�DQWDO�FDUERQDWRPHU�L�DUEHMGVIHOWHW

• .OLN�Sn�2�DWRPHW�RJ�DQEULQJ�GHW�Q�GYHQGLJH�DQWDO�R[\JHQDWRPHU�L�DUEHMGVIHOWHW

• 7U�N�ELQGLQJHUQH�PHOOHP�DWRPHUQH�YHG�DW�KROGH�YHQVWUH�PXVHNQDS�QHGH��PHQV�DWRPHUQH�ELQ�
GHV�VDPPHQ�PHG�HQNHOWELQGLQJHU��'REEHOWNOLN�Sn�GHQ�HQH�DI�GH�VHNV�HQNHOWELQGLQJHU�L�EHQ]HQ�
ULQJHQ��KYRUYHG�ULQJHQ�J�UHV�DURPDWLVN��'H�WR�GREEHOWELQGLQJHU�PHOOHP�FDUERQ�RJ�R[\JHQ�OD�
YHV�YHG�HW�HNVWUD�NOLN�Sn�GH�SnJ�OGHQGH�ELQGLQJHU�

• 9�OJ�%XLOG�_�$GG�+\GURJHQV�IRU�DW�V�WWH�K\GURJHQDWRPHUQH�Sn

• 9�OJ�%XLOG�_�0RGHO�%XLOG�IRU�DW�In�HW�IRUQXIWLJW�VWDUWJ�W�Sn�PROHN\OHWV�VWUXNWXU

• *HP�UHVXOWDWHW�Sn�GLVNHWWH�WLO�VHQHUH�EUXJ��ILOQDYQ���ªDVSLULQ�KLQª�

'HQ�PRGHO�DI�DVSLULQ��VRP�SURJUDPPHWV�PRGHOE\JJHIDFLOLWHW�KDU�ODYHW��NDQ�XQGHUV�JHV�Q�UPHUH�

• .OLN�Sn�6HOHFW�NQDSSHQ�RJ�PDUNpU�HQ�ELQGLQJ�YHG�DW�NOLNNH�Sn�GHQ

1HGHUVW�Sn�VWDWXVOLQLHQ�DIO�VHV�ELQGLQJVO�QJGHQ�L�HQKHGHQ�cQJVWU�P��0DUNHULQJHQ�NDQ�IMHUQHV
LJHQ�YHG�DW�K�MUHNOLNNH�Sn�ELQGLQJHQ��%LQGLQJVYLQNOHU�EHVWHPPHV�YHG�DW�PDUNHUH�WR�ELQGLQJHU��(Q�
GHOLJ�NDQ�GHU�DQJLYHV�WRUVLRQVYLQNOHU��(Q�WRUVLRQVYLQNHO�HU�HQ�YLQNHO�PHOOHP�WR�SODQHU��+YLV�PDQ
Y�OJHU�DW�PDUNHUH���ELQGLQJHU��HNVHPSHOYLV�ELQGLQJHUQH�L�EHQ]HQULQJHQ�PHOOHP�&��&���&��&��RJ
&��&���HU�GHQ�WRUVLRQHOOH�YLQNHO�OLJ�PHG�YLQNOHQ�PHOOHP�ELQGLQJHQ�&��&��RJ�&��&���KYLV�PDQ
EHWUDJWHU�PROHN\OHW�ODQJV�&��&��ELQGLQJHQ��'HQQH�YLQNHO�E�U�Y�UH���JUDGHU��LGHW�EHQ]HQULQJHQ�HU
SODQ��KYLONHW�NDQ�VHV��QnU�PROHN\OPRGHOOHQ�URWHUHV�Sn�VN�UPHQ�

6RP�Q�YQW�NDQ�PDQ�IMHUQH�HQ�PDUNHULQJ�YHG�DW�K�MUHNOLNNH�Sn�GHQ��0DQ�NDQ�IMHUQH�DOOH�PDUNHULQ�
JHU�Sn�pQ�JDQJ�YHG�DW�K�MUHNOLNNH�L�GHW�WRPPH�RPUnGH�XGHQ�IRU�PRGHOOHQ�

0DQ�NDQ�Y�OJH�IRUVNHOOLJH�YLVXDOLVHULQJVPXOLJKHGHU�L�+\SHU&KHP��'HW�VNHU�Sn�I�OJHQGH�PnGH�

• 9�OJ�'LVSOD\�_�5HQGHULQJ�

3U�Y�GH�IRUVNHOOLJH�PXOLJKHGHU�

0DQ�KDU�QX�HQ�NRQIRUPDWLRQ�DI�DVSLULQ��VRP�NDQ�DQYHQGHV�VRP�XGJDQJVSXQNW�IRU�HQ�EHUHJQLQJ�DI
PROHN\OHWV�JHRPHWUL��0HG�+\SHU&KHP�HU�GHW�PXOLJW�DW�IRUHWDJH�HQ�VnGDQ�XQGHUV�JHOVH�YHG�DQYHQGHO�
VH�DI�HQ�U�NNH�LWHUDWLYH�SURJUDPPHU��VRP�V\VWHPDWLVN�YDULHUHU�Sn�PRGHOOHQV�VWUXNWXU�RJ�KHUYHG
V�JHU�HIWHU�GHQ�ODYHVWH�HQHUJL��8QGHU�VWUXNWXURSWLPHULQJHQ�YDULHUHV�VDPWOLJH�ELQGLQJVDIVWDQGH�RJ
YLQNOHU��LQGWLO�SURJUDPPHW�ILQGHU�EXQGHQ�DI�¨HQHUJLEU�QGHQ¨�RJ�KHUHIWHU�NDQ�SU�VHQWHUH�GHQ�RS�
WLPHUHGH�JHRPHWUL�

'HW�HU�Y�UG�DW�EHP�UNH�VLJ��DW�HW�VnGDQW�EHUHJQLQJVUHVXOWDW�E�U�I�OJHV�RS�DI�HQ�NULWLVN�EHG�PPHOVH�
LGHW�GHU�LNNH�Q�GYHQGLJYLV�HU�RSQnHW�NRQYHUJHQV�WLO�GHW��QVNHGH�JOREDOH�HQHUJLPLQLPXP��6nIUHPW
XGJDQJVJHRPHWULHQ�HU�PHJHW�IRUVNHOOLJ�IUD�GHQ�¨EHGVWH¨�JHRPHWUL��HU�GHU�PXOLJKHG�IRU��DW�SUR�
JUDPPHW�KDU�IXQGHW�HW�ORNDOW�PLQLPXP��KYRU�EHUHJQHGH�Y�UGLHU�IRU�ELQGLQJVO�QJGHU�RJ�YLQNOHU
PnVNH�OLJJHU�ODQJW�IUD�GH�HNVSHULPHQWHOOH�UHVXOWDWHU��%HP�UN��DW�SURJUDPPHW�LNNH�KDU�PXOLJKHG�IRU
DW�DQJLYH��RP�GHW�RSQnHGH�PLQLPXP�HU�JOREDOW��'HU�HU�KHOOHU�LNNH�LQGE\JJHGH�PHNDQLVPHU��VRP
J�U�GHW�PXOLJW�IRU�SURJUDPPHW�DW�ILQGH�O�VQLQJHQ�XGHQ�IRU�HW�HYHQWXHOW�ORNDOW�PLQLPXP��'H
Q�YQWH�SUREOHPHU�L�IRUELQGHOVH�PHG�IDVWO�JJHOVH�DI�PROHN\OHUV�VWUXNWXU�J�OGHU�LNNH�EORW�IRU�+\SHU�
&KHP��PHQ�HU�JHQHUHOW�NHQGHWHJQHQGH�IRU�SURJUDPPHU�WLO�WHRUHWLVN�VWUXNWXUEHVWHPPHOVH�
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6LPSHO�V\VWHPDWLVN�XQGHUV¡JHOVH�DI�HQHUJLYDULDWLRQHQ
7LO�LOOXVWUDWLRQ�DI�GH�RYHQ�IRU�GLVNXWHUHGH�IRUKROG�YHGU�UHQGH�PLQLPD�NXQQH�PDQ�XQGHUV�JH�HQHU�
JLIRUKROGHQH�DI�GH�PXOLJH�NRQIRUPHUH�Sn�EDJJUXQG�DI�V\VWHPDWLVN�WLOUHWWHODJWH�EHUHJQLQJHU��(NVHP�
SHOYLV�NXQQH�PROHN\OHWV�HQHUJL�EHUHJQHV�YHG�GUHMQLQJ�RP�KYHU�ELQGLQJ�L����JUDGHUV�LQWHUYDOOHU�IUD���
����JUDGHU�

'HW�YLO�JLYH����EHUHJQLQJHU�IRU�KYHU�ELQGLQJ��0HG�KHQV\Q�WLO
DVSLULQ�Pn�PDQ�VRP�I�OJH�DI�V\PPHWULHUQH�IRUYHQWH�GH�PHVW
PDUNDQWH�YDULDWLRQHU�YHG�URWDWLRQ�RP�ELQGLQJHUQH����������RJ
����Sn�ILJXU�����KYLONHW�VYDUHU�WLO���� �������EHUHJQLQJHU��

'H����HQHUJLHU�VYDUHQGH�WLO�URWDWLRQ�RP�ELQGLQJ�����NDQ�QX
EHUHJQHV�RJ�DIELOGHV�

• ,QGO�V�GHQ�ODJUHGH�PRO�ILO�IUD�GLVNHWWHQ

• 9�OJ�)LOH�_�2SHQ��RJ�V�W�ILOW\SHQ�WLO�0'/�02/
�
�02/���VH�ILJXU��� ILJXU���

• 9�OJ�ILOQDYQHW�ªDVSLULQ�PROª�RJ�NOLN�Sn
2.

6RP�GHW�YLO�IUHPJn�DI�VN�UPELOOHGHW��HU�ULQJHQ
LNNH�WHJQHW�NRUUHNW��LGHW�GHQ�VRP�WLGOLJHUH
Q�YQW�HU�IRUV\QHW�PHG�WUH�GREEHOWELQGLQJHU�

• .OLN�Sn�NQDSSHQ�'UDZ�RJ�IMHUQ�KHUHIWHU
GHQ�HQH�ELQGLQJVVWUHJ�L�KYHU�GREEHOWELQ�
GLQJ�YHG�DW�K�MUHNOLNNH�PHG�PXVHQ

• 'REEHOWNOLN�QX�Sn�GHQ�HQH�DI�GH�VHNV�HQ�
NHOWELQGLQJHU��KYRUHIWHU�GHW��QVNHGH�DUR�
PDWLVNH�ULQJV\VWHP�IUHPNRPPHU

ILJXU���

%\J�HQ�PRGHO�DI�PROHN\OHW�PHG�HW�PROHN\OE\JJHV�W��EHQ]HQULQJHQ�NDQ�ODYHV�PHG�WUH�GREEHOWELQ�
GLQJHU���8QGHU�EHUHJQLQJHUQH�QHGHQIRU�LQGVWLOOHV�PROHN\OPRGHOOHQ��VnOHGHV�DW�GHQ��PHG�WLOQ�UPHO�
VH��YLVHU�GHQ�VWUXNWXU��VRP�PDQ�DNWXHOW�UHJQHU�Sn�

'H����EHUHJQLQJHU�NDQ�IRUHWDJHV�Sn�I�OJHQGH�PnGH�

• 9�OJ�6HWXS�_�00�

• 7U\N�6HOHFW�RJ�PDUNpU�GH�WUH�ELQGLQJHU��VRP�HU�DQJLYHW�PHG�SLOH�Sn

• 9�OJ�(GLW�_�6HW�%RQG�7RUVLRQ��RJ�LQGWDVW�GHQ��QVNHGH�WRUVL�
RQVYLQNHO��VWDUW�PHG���JUDGHU�

• $IPDUNpU�GH�WUH�YDOJWH�ELQGLQJHU�PHG�K�MUH�PXVHWDVW

• 9�OJ�&RPSXWH�_�6LQJOH�3RLQW
ILJXU���

• $IO�V�RJ�QHGVNULY�GHQ�EHUHJQHGH�HQHUJL��VYDUHQGH�WLO�GHQ�YDOJWH�WRUVLRQVYLQNHO�
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• *n�WLO�SXQNW����7U\N�6HOHFW��RJ�JHQWDJ�SURFHGXUHQ�PHG�Q�VWH�WRUVLRQVYLQNHO

• $IELOG�KHUHIWHU�GH�EHUHJQHGH�HQHUJLHU�VRP�IXQNWLRQ�DI�WRUVLRQVYLQNOHQ�RJ�GLVNXWHU�XGVHHQGHW
DI�GHQ�IUHPNRPQH�JUDI��/DY�PROHN\OPRGHOOHU��VRP�YLVHU�GH�UXPOLJH�VWUXNWXUHU��GHU�KYHU�LV�U
VYDUHU�WLO�HW�HQHUJLPLQLPXP�Sn�JUDIHQ��3U�Y�DW�IRUNODUH��DW�VWUXNWXUHU�PHG�WRUVLRQVYLQNOHU�L
RPUnGHW�RPNULQJ�����JUDGHU�Pn�Y�UH�Vn�XVWDELOH�

,WHUDWLY�EHUHJQLQJ�DI�HQHUJLHQ
6RP�GHW�IUHPJnU�DI�RYHQVWnHQGH��YLO�GHW�Y�UH�XWUROLJW�WLGVNU�YHQGH�DW�JHQQHPI�UH�HQ�VLPSHO�V\VWH�
PDWLVN�XQGHUV�JHOVH��VnIUHPW�VDPWOLJH�YLQNOHU�RJ�ELQGLQJVO�QJGHU�PHGWDJHV�L�YDULDWLRQHQ�

,�HQ�LWHUDWLY�EHUHJQLQJ�XGI�UHU�SURJUDPPHW�Sn�HJHQ�KnQG�VDPWOLJH�YDULDWLRQHU��+HUYHG�EHUHJQHV
PLQLPXPVHQHUJLHQ�RJ�GHQ�WLOK�UHQGH�RSWLPHUHGH�VWUXNWXU�

,QGO�V�PRGHOE\JJHUHQV�UHVXOWDW�IUD�GLVNHWWHQ��ILOQDYQ���ªDVSLULQ�KLQª���2SWLPHULQJHQ�DI�JHRPHWULHQ
NDQ�IRUHWDJHV�Sn�I�OJHQGH�PnGH�

• 9�OJ�6HWXS�_�00�

• 9�OJ�&RPSXWH�_�*HRPHWU\�2SWLPL]DWLRQ��8QGHU�¨7HUPLQDWLRQ�FRQGLWLRQ¨�V�WWHV�JUDGLHQ�
WHQ�WLO������NFDO��c�PRO���KYRUHIWHU�GHU�WU\NNHV�Sn�2.�

)�OJ�PHG�Sn�VN�UPHQ��PHQV�VWUXNWXUHQ��QGUHV��1nU�EHUHJQLQJHQ�HU�I�UGLJ��YLVHV�§&RQYHUJHQFH
<(6§�Sn�VWDWXVOLQLHQ�QHGHUVW��6DPPHQOLJQ�GHQ�EHUHJQHGH��RSWLPHUHGH�YHUVLRQ�DI�DVSLULQPROHN\OHW
PHG�GH�WLGOLJHUH�ELOOHGHU��VRP�EOHY�KHQWHW�IUD�,QWHUQHW�

6XSSOHUHQGH�PDWHULDOH�RP�DVSLULQ

6RP�Q�YQW�NDQ�PDQ�ILQGH�PDQJH�RSO\VQLQJHU�RP�DVSLULQ�Sn�,QWHUQHW��(Q�V�JQLQJ�Sn�$OWD9LVWD�Sn
DVSLULQ�JDY�������KLWV��Vn�KHU�HU�EUXJ�IRU�HQ�PHUH�PnOUHWWHW�V�JQLQJ��,�VWHGHW�IRU�DW�EUXJH�HQ�JHQHUHO
V�JHPDVNLQH�VRP�$OWD9LVWD�NDQ�PDQ�VRP�Q�YQW�PHG�IRUGHO�EUXJH�&KHPILQGHU
�KWWS���FKHPILQGHU�FDPVRIW�FRP���1HGHQIRU�JLYHV�HNVHPSOHU�Sn��KYDG�HQ�VXUIWXU�Sn�QHWWHW�NDQ�LQG�
EULQJH�

$VSLULQ�KDU�Y�UHW�¨0ROHFXOH�RI�WKH�0RQWK¨�Sn�%ULVWRO�8QLYHUVLW\��6LGHQ�JLYHU�SURGXNWLRQVPHWRGHQ
P�P���KWWS���ZZZ�EULV�DF�XN�'HSWV�&KHPLVWU\�0270�DVSLULQ�DVSLULQ�KWP��

3n�KWWS���ZZZ�DVQ�OLQ]�DF�DW�VFKXOH�FKHPLH�DVSUR�KWP�ILQGHV�HQ��YHOVHVYHMOHGQLQJ�Sn�HQJHOVN�WLO
ODERUDWRULHIUHPVWLOOLQJ�DI�DVSLULQ�XG�IUD�VDOLF\OV\UH�RJ�HGGLNHV\UHDQK\GULG��6DPPH�VWHG�ILQGHV�HQ
RYHUVLJWVDUWLNHO�Sn�W\VN�¨����-DKUH�$FHW\OVDOLF\OVlXUH¨�

KWWS���ZZZ�ZRQGHUGUXJ�FRP�OLJQHU�HQ�UHNODPHVLGH�IRU�ILUPDHW�%D\HU��+HU�NDQ�PDQ�ILQGH�RSO\V�
QLQJHU�RP�IRUVNHOOLJH�DVSLULQ�SU�SDUDWHU��3n�KWWS���ZZZ�IGD�JRY�RSDFRP�FDWDORJ�DVSLULQ�KWPO�NDQ
PDQ�O�VH�RP�YLUNQLQJHQ�DI�DVSLULQ�L�HQ�DUWLNHO�VNUHYHW�DI�)'$��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ�
86$���(W�K�MHUH�IDJOLJW�QLYHDX�QnV�Sn
KWWS���FWL�LWF�YLUJLQLD�HGX�aFPJ�'HPR�SGE�F\FR[�F\FR[�KWPO��'HW�HU�HW�HNVHPSHO�Sn�HQ�LQWHUDNWLY
&KLPH�WXWRULDO��KYRU�PDQ�NDQ�DNWLYHUH�IRUVNHOOLJH�WU\NNQDSSHU�XQGHUYHMV�

3n�KWWS���FKURP�WXWPV�WXW�DF�MS�-,112�'58*'$7$���DFHW\OVDOLF\OLFBDFLG�KWPO�NDQ�PDQ�ILQGH
89�VSHNWUXP�RJ�S.D��2J�VnGDQ�NDQ�PDQ�IRUWV�WWH�Q�VWHQ�L�GHW�XHQGHOLJH�
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(NVDPHQ

$QYHQGHOVH�DI�,.7�L�GHQ�GDJOLJH�XQGHUYLVQLQJ�Pn�HIWHUKnQGHQ�IRUYHQWHV�DW�V�WWH�VLJ�VSRU�L�VS�UJV�
PnOHQH�WLO�PXQGWOLJ�HNVDPHQ��1nU�DVSLULQ�HPQHW�RSJLYHV�WLO�HNVDPHQ��NDQ�PDQ�VWLOOH�VS�UJVPnO�
KYRU�HNVDPLQDQGHQ�InU�PXOLJKHG�IRU�DW�LQGGUDJH�,.7�GHOHQ��I[�

$VSLULQ�±�VWUXNWXU�RJ�IUHPVWLOOLQJ
3U�VHQWHU�VWUXNWXUIRUPOHQ�IRU�DVSLULQ�RJ�UHGHJ�U�IRU�PROHN\OHWV�UXPOLJH�RSE\JQLQJ��+HUXQGHU�NDQ
GX�LQGGUDJH�UHVXOWDWHUQH�IUD��YHOVHQ�PHG�+\SHU&KHP��'HVXGHQ�RPWDOHV�V\QWHVHQ�DI�DVSLULQ��RJ�GX
NDQ�IRUNODUH��KYRUGDQ�PDQ�NDQ�NRQWUROOHUH�SURGXNWHWV�UHQKHG��+YRUIRU�HU�GHW�YLJWLJW��DW�SURGXNWHW
HU�PHJHW�UHQW"
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%LODJ

%HUHJQHW�HQHUJL�IRU�DVSLULQ�YHG�GUHMQLQJ�DI�WRUVLRQVYLQNHO�IUD�������JUDGHU

�VH�DIVQLWWHW�6LPSHO�V\VWHPDWLVN�XQGHUV�JHOVH�DI�HQHUJLYDULDWLRQHQ�

7RUVLRQVYLQNHO 7RUVLRQVYLQNHO
JUDGHU

(QHUJL
JUDGHU

(QHUJL

� ����� ��� ������
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6\UHEDVHWLWUHULQJ���VLPXODWLRQ�RJ�GDWDIDQJVW

+HOJH�%ORP�$QGHUVHQ

,Gp
,�GHW�I�OJHQGH�EHVNULYHV�HW�IRUO�E��GHU�RPKDQGOHU�WLWUHUNXUYHU�L�V\UHEDVHNHPLHQ��)RUO�EHW�KDU�WUH�IDVHU�

¦ (W�WHRUHWLVN�IRUDUEHMGH
¦ 'DWDIDQJVW
¦ 6LPXOHULQJ�DI�WLWUHUNXUYHQ

6RP�EDVLV�IRU�DUEHMGHW�DQYHQGHV�SURJUDPPHW�S+��3URJUDPPHW�NDQ�WHJQH�WLWUHUNXUYHU�IRU�V\UHU�
EDVHU�RJ�EODQGLQJHU�DI�SRO\SURWH�V\UHU��RJ�GHW�NDQ�YLVH�RPVODJVRPUnGHU�IRU�LQGLNDWRUHU��3URJUDP�
PHW�LQGHKROGHU�GHVXGHQ�HW�RSJDYHPRGXO��KYRU�HOHYHUQHV�I�UGLJKHGHU�L�DQDO\VH�DI�WLWUHUNXUYHU�WHVWHV�

'HW�WHRUHWLVNH�IRUDUEHMGH

3URJUDPPHW�DQYHQGHV�WLO�IRUDUEHMGHW�Sn�I�OJHQGH�PnGH�

• 9�OJ�9LQGXH�_�1\W��+HUYHG�nEQHV�HQ�ERNV��VH�ILJXU�����KYRU
GX�NDQ�Y�OJH�WLWUDQG��6\UH��EODQGLQJ�DI�V\UHU�HOOHU�EDVH��(OOHU
GX�NDQ�Y�OJH�DW�In�RSJDYHU�L�DQDO\VH�DI�WLWUHUNXUYHU

• 9�OJ�WLWUHULQJ�DI�V\UH

S+���SURJUDPPHW�NDQ�WHJQH�WLWUHUNXUYHU�IRU�PRQR���GL��RJ�WULSUR�
WH�V\UHU��+YLV�V\UHQ�HU�PRQRSURW��I[�+&O�DT���DQJLYHV�NXQ�GHQ
I�UVWH�S.V�Y�UGL��'H�WR��YULJH�S.V�Y�UGLHU�V�WWHV�DI�SURJUDPPHW
WLO�����KYLONHW�EHW\GHU��DW�V\UHQ�L�SUDNVLV�HU�PRQRSURW��+YLV�GX
�QVNHU�DW�VLPXOHUH�WLWUHUNXUYHU�IRU�GL��HOOHU�WULSURWH�V\UHU��VNDO�GX
VHOY�LQGV�WWH�GH�ULJWLJH�Y�UGLHU�IRU�S.��RJ�S.���

ILJXU���

• 8GI\OG�ERNVHQ��VH�ILJXU�����PHG�S.V��S.E�RJ�NRQFHQWUDWLRQHU�IRU�6\UHQ
RJ�%DVHQ

• 7U\N� ��+HUYHG�IUHPNRPPHU�HQ�WHRUHWLVN�WLWUHUNXUYH��2YHUIO�GLJH

WLWUHUNXUYHU�IMHUQHV�YHG�WU\N�Sn�
• 6NLIW�PHOOHP�HQ�OLOOH�����P/��RJ�HQ�VWRU�EXUHWWH�����P/��YHG�WU\N�Sn

• 7U\N� �IRU�DW�YLVH�HQ�HOOHU�IOHUH�LQGLNDWRUHUV�RPVODJVLQWHUYDOOHU

• 6H�RJVn�PHQXHQ�+M�OS�¥�KHU�NDQ�GX�V�JH�KM�OS�RP�YLJWLJH�EHJUHEHU
YHGU�UHQGH�WLWUHUNXUYHU

ILJXU���



��

2SJDYHU�YHGU�UHQGH�PRQRSURWH�V\UHU

�� )LQG�S.E�IRU�1D2+�DT��L�'DWDERJ�I\VLN�NHPL�

�� ,�S+�SURJUDPPHW�VNDO�GX�L�VDPPH�JUDIVHULH�WHJQH�WLWUHUNXUYHU�IRU����P/������0�PRQRSURW
V\UH�WLWUHUHW�PHG������0�1D2+��6WDUW�PHG�S.V�� ���RJ�GHUHIWHU�DQGUH�NXUYHU�PHG�S.V�� ��������
����������/DG�ELOOHGHW�EOLYH�VWnHQGH�Sn�VN�UPHQ�RJ�O�V�QHGHQVWnHQGH�RSJDYHU�VNULIWOLJW��+XVN�DW
EHJUXQGH�DOOH�VYDU�

D� +YRU�Sn�HQ�WLWUHUNXUYH�NDQ�GX�DIO�VH��NYLYDOHQVSXQNWHW"

E� +YRU�Sn�HQ�WLWUHUNXUYH�IRU�HQ�VYDJ�V\UH�NDQ�GX�DIO�VH�S.V��Y�UGLHQ"

F� $QJLY�GHQ��YUH�JU�QVH�IRU�S.V�IRU�HQ�V\UH��GHU�NDQ�WLWUHUHV�PHG������0�1D2+�

�� %UXJ�S+�SURJUDPPHW�WLO�DW�LQGWHJQH�RPVODJVLQWHUYDOOHU�IRU�LQGLNDWRUHUQH��PHWK\ORUDQJH�
PHWK\OU�GW��EURPWK\PROEOnW��SKHQROSKWDOHLQ��+YLONH�LQGLNDWRUHU�ILQGHU�GX�HJQHGH�YHG�WLWUH�
ULQJ�HQ�V\UH�PHG�HQ�S.V���VRP�KDU�HQ�S.V�Y�UGLHU�GHU�HU�PLQGUH�HQG��"�6DPPH�VS�UJVPnO�WLO�V\�
UHU�PHG�S.V�Y�UGLHUQH���RJ���

�� 7DJ�HQ�SDSLUXGVNULIW�DI�GHW�VN�UPELOOHGH��GX�KDU�QX�

D� *LY�HQ�EHVNULYHOVH�DI�IRUVNHOOH�RJ�OLJKHGHU�PHOOHP�WLWUHUNXUYHQ�IRU�GHQ�VW�UNH�V\UH�RJ�WL�
WUHUNXUYHU�IRU�GH�VYDJH�V\UHU�

E� 3U�Y�DW�JLYH�HQ�IRUNODULQJ�Sn�WLWUHUNXUYHQV�IRUO�E��+YRUIRU��QGUHV�S+�Y�UGLHQ�OLGW�L�QRJOH
RPUnGHU��RJ�KYRUIRU��QGUHV�GHQ�PHJHW�L�DQGUH���+M�OS��'X�NDQ�VWDUWH�PHG�DW�XQGHUV�JH
>+�2

�@��>2+�@��>+$@�RJ�>$�@�RJ�GHUHV�UHODWLYH��QGULQJHU�VRP�I�OJH�DI�EDVHWLOV�WQLQJ��

F� %HWUDJW�WLWUHUNXUYHUQH�IRU�KKY��HQ�VW�UN�RJ�HQ�VYDJ�V\UH��5HGHJ�U�IRU�SXIIHUHJHQVNDEHU�L�UH�
ODWLRQ�WLO�RSO�VQLQJHUQHV�VDPPHQV�WQLQJ�L�NDUDNWHULVWLVNH�RPUnGHU�DI�WLWUHUNXUYHUQH�

�� ,�HQ�Q\�JUDIVHULH�VNDO�GX�YHG�KM�OS�DI�S+�SURJUDPPHW�WHJQH�WLWUHUNXUYHU�IRU����P/�+&O�DT��WLWUHUHW
PHG�1D2+��6WDUW�PHG�F�+&O�� �����0�RJ�ODY�HQ�WLWUHUNXUYH�PHG�F�1D2+�� ���0��/DY�GHUHIWHU�DQ�
GUH�NXUYHU�KYRU�WLWUDWRU�RJ�WLWUDQG�KDU�VDPPH�NRQFHQWUDWLRQ��%UXJ�NRQFHQWUDWLRQHUQH������0������

0�������������0��,QGWHJQ�L�VDPPH�JUDI�HQ�WLWUHUNXUYH�IRU�HQ�V\UH�PHG�S.V� ������F�V\UH�� ����0�RJ
F�1D2+�� �����0�

D� +YDG�HU�IRUVNHOOHQ�Sn�WLWUHUNXUYHQ�IRU�HQ�VW�UN�V\UH�PHG�HQ�OLOOH�NRQFHQWUDWLRQ�VRP�HU�WLWUH�
UHW�PHG�HQ�VW�UN�EDVH�PHG�VDPPH�NRQFHQWUDWLRQ��RJ�IRU�HQ�VYDJ�V\UH�PHG�HQ�IRUKROGVYLV
VWRU�NRQFHQWUDWLRQ��F� �����0���GHU�WLWUHUHV�PHG�HQ�VW�UN�EDVH�PHG�VDPPH�NRQFHQWUDWLRQ"

E� .DUDNWHULVHU�SXIIHUHJHQVNDEHUQH�L�GH�WR�W\SHU�RSO�VQLQJHU�

2SJDYHU�YHGU�UHQGH�SRO\SURWH�V\UHU

�� )LQG�S.V��Y�UGLHUQH�IRU�R[DOV\UH�RJ�SKRVSKRUV\UH�L�'DWDERJ�I\VLN�NHPL

�� 3n�KYHU�VLQ�JUDI�VNDO�GX�YHG�KM�OS�DI�SURJUDPPHW�WHJQH�WLWUHUNXUYHU�IRU���P/������0�DI�KYHU�DI
GH�Q�YQWH�V\UHU�WLWUHUHW�PHG�������0�1D2+�

�� /DG�SURJUDPPHW�LQGWHJQH�QRJOH�LQGLNDWRUHU�PHG�RPVODJVLQWHUYDOOHU��GHU�SDVVHU�WLO�GH�HQNHOWH
�NYLYDOHQVSXQNWHU�

�� 7DJ�HQ�SULQWHUXGVNULIW�DI�EHJJH�WLWUHUNXUYHU��'H�VNDO�EUXJH�L�GHW�HIWHUI�OJHQGH�ODERUDWRULHDUEHM�
GH�



��

��� 8QGHUV�J�YHG�EUXJ�DI�SURJUDPPHW��KYDG�GHU�HU�GHQ�PLQGVWH�GLIIHUHQV�PHOOHP�S.V��RJ�S.V��IRU
HQ�GLYDOHQW�V\UH��KYLV�GHQ�VNDO�NXQQH�WLWUHUHV�SRWHQWLRPHWULVN�VRP�GLYDOHQW�V\UH�PHG�W\GHOLJH
�NYLYDOHQVSXQNWHU���6�W�S.V�� ���L�GHQQH�XQGHUV�JHOVH��

��� )RUNODU�IRUO�EHW�DI�WLWUHUNXUYHQ�IRU�SKRVSKRUV\UH��LGHW�GX�RSVNULYHU�UHDNWLRQVVNHPDHU�IRU�NXU�
YHQV�IRUVNHOOLJH�DIVQLW��+YRUIRU�NDQ�SKRVSKRUV\UH�LNNH�WLWUHUHV�VRP�HQ�WULYDOHQW�V\UH"

6DPPHQIDWQLQJ
*LY�HQ�VDPPHQK�QJHQGH�EHVNULYHOVH�DI�GHQ�YLGHQ��GX�KDU�WLOHJQHW�GLJ�RP�V\UHU��LQGLNDWRUYDOJ��WL�
WUHUNXUYHU�RJ�SXIIHUHJHQVNDEHU��%HVYDUHOVHQ�E�U�LQGOHGQLQJVYLV�IRUNODUH��KYDG�HQ�WLWUHUNXUYH�HU��RJ
KHUHIWHU�JLYH�HQ�VDPPHQN�GQLQJ�DI�VS�UJVPnOHQH����������������RJ����PHG�WLOK�UHQGH�VYDU�VnOHGHV�
DW�EHVYDUHOVHQ�NRPPHU�WLO�DW�IUHPWU�GH�VRP�HQ�VDPPHQK�QJHQGH�KHOKHG�

(NVWUD�WU�QLQJVRSJDYHU
1nU�GX�HU�I�UGLJ�PHG�RYHQVWnHQGH�RSJDYHU��NDQ�GX�WU�QH�GLQH�I�UGLJKHGHU�L�DQDO\VH�DI�WLWUHUNXUYHU
Sn�S+�SURJUDPPHWV�RSJDYHPRGXO��+HU�JHQHUHUHU�SURJUDPPHW�WLOI�OGLJH�WLWUHUNXUYHU��RJ�GX�VNDO
YHG�DQDO\VH�DI�WLWUHUNXUYHQ�EHUHJQH�WLWUDQGHQV�NRQFHQWUDWLRQ�RJ�DQJLYH�SURWRO\WWHQV�VW\UNH�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

(IWHUEHKDQGOLQJ�DI�IRUDUEHMGHW
,QGHQ�GHQ�WLOHJQHGH�YLGHQ�VNDO�DISU�YHV�L�SUDNVLV�HU�GHW�YLJWLJW��DW�UHVXOWDWHUQH�DI�IRUDUEHMGHW�EOLYHU
GLVNXWHUHW�Sn�NODVVHQ��+HUHIWHU�VDPPHQVNULYHU�HOHYHUQH�GHUHV�EHVYDUHOVHU�WLO�HW�VDPPHQK�QJHQGH
UHVXPp��GHU�NDQ�WMHQH�VRP�HQ�RSJDYHDIOHYHULQJ�

7LGVIRUEUXJHW�WLO�IRUDUEHMGHW�L�VNROHWLGHQ�IRUGHOHU�VLJ�PHG�FD����OHNWLRQHU�WLO�DUEHMGHW�YHG�FRPSXWHU�
QH�RJ���OHNWLRQHU�WLO�SOHQXPJHQQHPJDQJHQ�



��

'DWDIDQJVW

/DERUDWRULHDUEHMGHW�L�IRUELQGHOVH�PHG�WLWUHUNXUYHU�NDQ�XGI�UHV�VRP�HQ�PDQXHO�WLWUHULQJ��HOOHU�GHW
NDQ�XGI�UHV�YHG�HOHNWURQLVN�GDWDRSVDPOLQJ�

'HW�EHVNUHYQH�IRUO�E�RPKDQGOHU�IUHPVWLOOLQJ�DI�HQ�WLWUHUNXUYH�IRU�WLWUHULQJ�DI�&RFD�&ROD�PHG
$GDFW�VRP�LQWHUIDFH�PHOOHP�S+�PHWHU�DXWREXUHWWH�RJ�FRPSXWHU��6RIWZDUHQ��GHU�VW\UHU�$GDFWPRGX�
OHW��HU�SURJUDPPHW�$GD�NHPL�

'HWWH�HNVSHULPHQW�HU�HW�JRGW�HNVHPSHO�Sn�DQYHQGHOVH�DI�FRPSXWHU�L�HW�HNVSHULPHQWHOW�IDJ��LGHW�GHU
EnGH�HU�WDOH�RP�HQ�HJHQWOLJ�GDWDRSVDPOLQJ�JHQQHP�FRPSXWHUHQV�UHJLVWUHULQJ�DI�S+�RJ�HQ�VW\ULQJ�DI
HNVSHULPHQWHW�YHG��DW�FRPSXWHUHQ�JHQQHP�$GDFWPRGXOHW�VW\UHU�DXWRWLWUDWRUHQV�WLOV�WQLQJ�DI�WLWUD�
WRU�WLO�WLWUDQGHQ��+HUYHG�DGVNLOOHU�GHWWH�HNVSHULPHQW�VLJ�IUD�KRYHGSDUWHQ�DI�GDWDIDQJVWHNVSHULPHQWHU
L�NHPL��LGHW�GHU�L�GLVVH�VRP�UHJHO�NXQ�VNHU�HQ�UHJLVWUHULQJ�DI�HQ�NHPLVN�VW�UUHOVH�VRP�IXQNWLRQ�DI
WLGHQ�

8QGHUV¡JHOVH�DI�&RFD�&ROD
)RUV�JHWV�IRUPnO

$W�IRUHWDJH�HQ�NYDOLWDWLY�RJ�NYDQWLWDWLY�XQGHUV�JHOVH�DI�LQGKROGHW�DI�V\UH�L�&RFD�&ROD��'HW�VNDO�Y�UH
HQ�&ROD��GHU�LNNH�HU�VXNNHUIUL��

)RUV�JHWV�XGI�UHOVH

• .DOLEUHU�S+�PHWUHW�¥�JHUQH�Sn�WR�SXIIHUH�¥�IRU�HNVHPSHO�S+� ���RJ�S+� ���

• 6WDUW�SURJUDPPHW�$GDNHPL�_�9�OJ�7LWUHULQJ�_�9�OJ�PHQXHQ�2SV�WQLQJ�_�1LGDT

+HUYHG�IUHPNRPPHU�ERNVHQ�1LGDT�RSV�WQLQJ
�VH�ILJXU������,�GHQ�KHU�GHILQHUHGH�RSV�WQLQJ�VHV�
DW�GHW�DQDORJH�VLJQDO��IUD�S+�PHWUHW��VNDO�O�VHV
Sn�&KDQQHO���

• 7LOVOXW�S+�PHWUHWV�VNULYHUXGJDQJ�WLO�$GDFW�
V\VWHPHWV�$QDORJH�,QSXW�PRGXO�$&+�
�$QDORJ�&KDQQHO���

• 7MHN�DW�7KHUPRFRXSOH�LQSXW�HU�VOnHW�IUD
�NRQWDNWHQ�HU�WLO�YHQVWUH� ILJXU���

,�ILJXU����VHV��DW�GHW�GLJLWDOH�RXWSXWVLJQDO��WLO�DXWREX�
UHWWHQ��VNDO�WDJHV�IUD�/LQH���

• 7LOVOXW�DXWREXUHWWHQ�WLO�$GDFWV\VWHPHWV�UHO�ERNV
3$���U�G�RJ�EOn�E�VQLQJ�

• 9�OJ�PHQXHQ�2SV�WQLQJ�_�3XOVVW\ULQJ

• .RQWUROOpU�DW�GRVHULQJHQ�IUD�DXWREXUHWWHQ�HU�����
P/�SU��SXOV��RJ�K\SSLJKHGHQ�HU����SU��PLQXW

ILJXU���



��

8QGHU�GDWDIDQJVWHQ�NRUWVOXWWHU�FRPSXWHUHQ�NRUWYD�
ULJW�GH�WR�SROHU�L�UHO�ERNVHQ��KYRUYHG�WLWUDWRUHQ�DIJL�
YHU�HQ�GRVLV�

• 9�OJ�PHQXHQ�2SV�WQLQJ�_�$NVHU

• .RQWUROOpU�DW�P9�PLQ�RJ�P9�PD[�L�ILJXU����HU�L
RYHUHQVVWHPPHOVH�PHG�DQWDO�P9�SU��S+�HQKHG
IRU�S+�PHWUHW��NDQ�VRP�UHJHO�DIO�VHV�EDJ�Sn�S+�
PHWUHW��,�GHWWH�WLOI�OGH�JLYHU�S+�PHWUHW�����P9
SU��S+�HQKHG�

• 5HW�HYW��HQGHSXQNWHW�IRU�WLWUHULQJHQ��P/�VOXW�

• 7U\N�2.

1X�HU�RSVWLOOLQJHQ�NODU�WLO�EUXJ� ILJXU���

• $IPnO�JRGW�����P/�&ROD�L�HQ�����P/�NRQLVN�NROEH���VNYXOS�GHQ��XGHQ�SURS���LQGWLO�Y�VNHQ�HU
VNXPIUL��$IPnO�YHG�KM�OS�DI�PnOHNROEH�������P/��VNXPIUL��&ROD��'HQQH�K�OGHV�L�HQ�SRUFH�
O�QVNnO�RJ�NRJHV�L�FD�����PLQXWWHU

• 2YHUI�U�GHQ�NRJWH�&ROD�NYDQWLWDWLYW�WLO�PnOHNROEHQ��6N\O�SRUFHO�QVNnOHQ�PHG�HQ�VPXOH�GHPL�
QHUDOLVHUHW�YDQG�RJ�RYHUI�U�GHWWH�WLO�NROEHQ��$IN�O�NROEHQ�RJ�HIWHUI\OG�WLO�VWUHJHQ

• $ISLSHWWpU�������P/�DI�GHQ�XGNRJWH�&ROD�WLO�HW�����P/�E�JHUJODV��VRP�HU�DQEUDJW�Sn�HQ�PDJQH�
WRPU�UHU�

• 2SVS�QG�S+�HOHNWURGHQ�L�HW�VWDWLY�RJ�DQEULQJ�GHQ�L�RSO�VQLQJHQ

• )\OG�DXWREXUHWWHQ�PHG�������0�1D2+�RJ�DQEULQJ�DIO�EVU�UHW�L�WLWUDQGHQ

• 6WDUW�RPU�UHU�RJ�WU\N�6WDUW�L�$GDNHPL�YLQGXHW�Sn�FRPSXWHUHQ

1nU�WLWUHULQJHQ�HU�DIVOXWWHW�

• 9�OJ�PHQXHQ�)LO�_�(NVSRUWpU�DVFLL�_�PHG
NRPPD��KYLV�:LQGRZV�Sn�FRPSXWHUHQ�HU�VDW
RS�WLO�DW�EUXJH�GHFLPDONRPPD�¥�VH�ILJXU����

• $QJLY�HW�ILOQDYQ�RJ�JLY�ILOHQ�HNVWHQVLRQ�W[W
�IRU�HNVHPSHO�FROD�W[W�

• 9�OJ�PHQXHQ�)LO�_�*HP��IRU�HQ�VLNNHUKHGV
VN\OG�

+HUPHG�HU�GHW�HNVSHULPHQWHOOH�DIVOXWWHW�
ILJXU���



��

6LPXOHULQJ�DI�S+�WLWUHUNXUYH�IUD�GDWDIDQJVW

• $QEULQJ�GLVNHWWHQ�PHG�GDWDILOHQ�IUD�GDWDIDQJVWHQ�L
GLVNHWWHGUHYHW

• cEQ�SURJUDPPHW�S+

• 9�OJ�9LQGXH

• 9�OJ�1\W

• 9�OJ�7LWUHULQJ�DI�EODQGLQJ�DI�V\UH��VH�ILJXU����

• 7U\N�

• 9�OJ�GDWDIRUP�IRU�6\UH���6WRIP�QJGH

• 7U\N� �����P/�EXUHWWH�

• 9�OJ�0nOHSXQNWHU��VH�ILJXU����

• 9�OJ�/�V�IUD�ILO
1X�IUHPNRPPHU�ERNVHQ�cEQ��VH�ILJXU����

• 'REEHOWNOLN�Sn�ILOHQ�IUD�GDWDIDQJVWHQ��1X�SORWWHV�Pn�
OHSXQNWHUQH�IUD�GDWDIDQJVWHQ

ILJXU���

• 6WXGpU�WLWUHUNXUYHQ��(U�V\UHQ�PRQR���GL��HOOHU�WULSURW"

• )�U�PDUN�UHQ�WLO�WLWUHUNXUYHQV�I�UVWH��NYLYDOHQV�
SXQNW�RJ�DIO�V�GHW�WLOK�UHQGH�YROXPHQ�L�ERNVHQ�XQ�
GHU�WLWUHUNXUYHQ�¥�VH�ILJXU���

• %HUHJQ�V\UHQV�WRWDONRQFHQWUDWLRQ�XG�IUD�I�UVWH��NYL�
YDOHQVSXQNW

• 8GI�U�HQ�RPK\JJHOLJ�DQDO\VH�DI�WLWUHUNXUYHQ�PHG
KHQV\Q�WLO��NYLYDOHQVSXQNWHUQHV�SODFHULQJ��.XQQH
GHU�HYW��Y�UH�HQ�DQGHQ�V\UH�WLO�VWHGH"

+YLV�DQDO\VHQ�YLVHU��DW�GHU�HU�HQ�HNVWUD�V\UH�WLO�VWHGH��VNDO
GX�Jn�IUHP�Sn�I�OJHQGH�PnGH�

ILJXU���

ILJXU���

• 0XOWLSOLFpU�I�UVWH��NYLYDOHQVYROXPHQ�PHG����%HUHJQ�IRUVNHOOHQ�PHO�
OHP�GHWWH�UXPIDQJ�RJ�DQGHW��NYLYDOHQVSXQNW��$QYHQG�GHQQH�IRUVNHO
WLO�DW�EHUHJQH�NRQFHQWUDWLRQHQ�DI�GHQ�DQGHQ�V\UH

1X�NDQ�VLPXOHULQJHQ�DI�WLWUHUNXUYHQ�VWDUWH��)�UVW�JHQQHPI�UHV�VLPXOHULQ�
JHQ��VRP�RP�WLWUDQGHQ�NXQ�LQGHKROGHU�6\UH�� ILJXU���
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• 8GI\OG�ERNVHQ��VH�ILJXU�����PHG�DOOH�NRQFHQWUDWLRQHU�IRU�6\�
UH��RJ�%DVHQ��*�W�Sn�S.V�Y�UGL�HU��IRU�V\UHQ�

• 7U\N� ��+HUYHG�IUHPNRPPHU�HQ�WHRUHWLVN�WLWUHUNXUYH

• 6LPXOpU�IOHUH�WLWUHUNXUYHU�PHG�IRUVNHOOLJH�Y�UGLHU�DI�S.V�LQGWLO
EHGVW�PXOLJ�RYHUHQVVWHPPHOVH�RSQnV��KYDG�DQJnU�GHQ�I�UVWH
GHO�DI�WLWUHUNXUYHQ

+YLV�GX�KDU�IRUPRGQLQJ�RP��DW�WLWUDQGHQ�LQGKROGHU�HQ�EODQGLQJ
DI�V\UHU��NDQ�GX�DUEHMGH�YLGHUH�

• 5HW�S.V�RJ�5XPIDQJ�IRU�6\UH�

• )RUV�W�PHG�DW�MXVWHUH�GDWD�LQGWLO�EHGVW�PXOLJ�RYHUHQVVWHP�
PHOVH�RSQnV

ILJXU���

'HW�YLGHUH�DUEHMGH�RJ�LQIRUPDWLRQVV¡JQLQJ�Sn�,QWHUQHWWHW

• $IO�V�YDUHGHNODUDWLRQHQV�(�QXPUH�Sn�IODVNHQ

• 6�J�Sn�(�QXPUH�Sn�,QWHUQHWWHW�IRU�HNVHPSHO�Sn�DGUHVVHQ��KWWS���ZEWG���ELR]HQWUXP�XQL�
ZXHU]EXUJ�GH�SURMHNWH�ELRWHFK�IRRG�O]�O]��O]�D�KWP

• +YLONH�VWRIIHU�ILQGHV�GHU�L�&RODªHQ"�)LQG�$',�Y�UGL�IRU�GH�GHNODUHUHGH�VWRIIHU

• %HUHJQ�PDVVHQ�DI�GH�HQNHOWH�V\UHU�L�HQ�IODVNH�&ROD�YHG�EUXJ�DI�UHVXOWDWHUQH�IUD�WLWUHULQJHQ

• %HUHJQ��KYRU�PDQJH�&RODªHU�GX�NDQ�WnOH�DW�GULNNH�SU��GDJ�XGHQ�DW�RYHUVNULGH�$',�Y�UGLHQ

• 8QGHUV�J�L�(�QXPPHUOLVWHQ�KYLONH�DQGUH�DQYHQGHOVHU�GHU�HU�IRU�GH�IXQGQH�VWRIIHU

• 6�J�\GHUOLJHUH�RSO\VQLQJHU�RP�VWRIIHUQH�Sn�KWWS���ZZZ�FKHPILQGHU�FDPVRIW�FRP��6WXGpU�VWUXN�
WXUIRUPOHUQH

• 2SVNULY�UHDNWLRQVVNHPDHU�IRU�WLWUDWRUHQV�UHDNWLRQHU�PHG�KYHU�DI�V\UHUQH�L�WLWUDQGHQ

• 6DPPHQOLJQ�WLWUHUNXUYHQ�PHG�VLPXOHULQJHQ��2YHUYHM�PXOLJH�nUVDJHU�WLO��DW�RYHUHQVVWHPPHOVHQ
PnVNH�LNNH�KHOW�HU��VRP�GX�NXQQH��QVNH�GLJ

• )UHPVWLO�HQ�NXQVWLJ�&ROD��GHU�LQGHKROGHU�V\UHUQH�L�GH�NRQFHQWUDWLRQHU��VRP�GX�KDU�DQDO\VHUHW
GLJ�IUHP�WLO��7LWUpU�GHQ�RJ�VLPXOpU�WLWUHUNXUYHQ�VRP�EHVNUHYHW�RYHQIRU�
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(NVDPHQ

)�OJHQGH�IRUVODJ�WLO�HW�HNVDPHQVVS�UJVPnO�Sn�PHOOHP��HOOHU�K�MW�QLYHDX�LQGHQ�IRU�HPQHW�V\UHEDVHWLWUH�
ULQJ�IRUXGV�WWHU��DW�GHU�HU�JLYHW�WLOODGHOVH�WLO�DQYHQGHOVH�DI�FRPSXWHU�WLO�PXQGWOLJ�HNVDPHQ�L�NHPL�

(OHYHQ�VNDO�KDYH�DGJDQJ�WLO�HQ�SF�L�IRUEHUHGHOVHVORNDOHW��KYRUSn�S+�SURJUDPPHW�HU�LQVWDOOHUHW�RJ
GHQQH�SF�HOOHU�HQ�WLOVYDUHQGH�VNDO�Y�UH�WLOJ�QJHOLJ�XQGHU�HNVDPLQDWLRQHQ�

+HUXQGHU�HU�GHU�JLYHW�WR�HNVHPSOHU�Sn�HNVDPHQVVS�UJVPnO�L�NHPL��KYRU�I�OJHQGH�NULWHULHU�HU�DQ�
YHQGW�

(NVDPHQVVS�UJVPnOHW�LQGHKROGHU�HQ�NODU�RYHUVNULIW��VRP�HU�HQ�DIJU�QVQLQJ�DI�RPUnGHW�

(NVDPHQVVS�UJVPnOHW�HU�Vn�VNDUSW�WLOVNnUHW�RJ�Vn�HQNHOW�IRUPXOHUHW��DW�HNVDPLQDQGHQ�LN�
NH�WYLQJHV�WLO�DW�EUXJH�HNVWUD�WLG�Sn�IRUWRONQLQJHQ�DI�GHW�

(NVDPHQVVS�UJVPnOHW�HU�IRUPXOHUHW�EUHGW�

(NVDPHQVVS�UJVPnOHW�WDJHU�XGJDQJVSXQNW�L�HW�NRQNUHW�HPQH��KYRUL�HNVDPLQDQGHQ�VNDO
NXQQH�WU�NNH�KRYHGOLQLHU�Sn�SDVVHQGH�NRUW�IRUP��8QGHU�GHQQH�IUHPO�JJHOVH�HU�HNVDPL�
QDQGHQ�EXQGHW�DI�VS�UJVPnOHWV�IRUPXOHULQJ�RJ�LQGKROG�

(NVDPHQVVS�UJVPnOHW�LQGHKROGHU�HQ�YDOJIUL�DIGHOLQJ��KYRU�HNVDPLQDQGHQ�VHOY�NDQ�Y�OJH
EODQGW� QRJOH� IRUHVOnHGH� XQGHUHPQHU�� HOOHU� VHOY� ILQGH� SDVVHQGH� HNVHPSOHU�HPQHU�� GHU
KROGHU�VLJ�LQGHQ�IRU�RYHUVNULIWHQV�UDPPHU�

7LWUHUNXUYHU

%HQ\W�S+�SURJUDPPHW�WLO�DW�WHJQH�WHRUHWLVNH�WLWUHUNXUYHU�IRU�PRQRSURWH�V\UHU�PHG�IRUVNHOOLJ�VW\UNH�WLWUHUHW�PHG
����0�1D2+�

)�OJHQGH�WR�SXQNWHU�VNDO�KHUHIWHU�EHKDQGOHV�NRUWIDWWHW�RJ�L�KRYHGWU�N

'HILQLWLRQ�DI�EHJUHEHW��NYLYDOHQVSXQNW�RJ�KYRUOHGHV�GHWWH�NDQ�EHQ\WWHV�WLO�DW�EHVWHPPH
NRQFHQWUDWLRQHQ�DI�WLWUDQGHQ�

7LWUHUNXUYHUQHV�IRUO�E�VRP�I�OJH�DI�WLWUDQGHQV�VDPPHQV�WQLQJ�XQGHU�WLWUHULQJHQ

,�IRUO�QJHOVH�KHUDI�VNDO�GX�UHGHJ�UH�IRU�QRJOH�DI�I�OJHQGH�HPQHU�

9DOJ�DI�LQGLNDWRUHU

3XIIHUHJHQVNDEHU�EHO\VW�XG�IUD�WLWUDQGHQV�VDPPHQV�WQLQJ

+YRUOHGHV�HQ�WLWUHULQJ�XGI�UHV�L�SUDNVLV

7LWUHUNXUYHU�IRU�EDVHU�WLWUHUHW�PHG�VW�UN�V\UH

7LWUHUNXUYHU�IRU�IOHUSURWH�V\UHU

�������HOOHU�KYDG�GX�VHOY�ILQGHU�UHOHYDQW�IRU�HPQHW�



��

6LPXOHULQJ�DI�HQ�HNVSHULPHQWHO�WLWUHUNXUYH

3n�GLVNHWWHQ�OLJJHU�ILOHQ�FROD�W[W��+HQW�GHQQH�ILO�LQG�S+�SURJUDPPHW�

)�OJHQGH�WR�SXQNWHU�VNDO�KHUHIWHU�EHKDQGOHV�NRUWIDWWHW�RJ�L�KRYHGWU�N

(Q�DQDO\VH�DI�WLWUHUNXUYHQ

(Q�GHPRQVWUDWLRQ�DI�KYRUOHGHV�WLWUHUNXUYHQ�NDQ�VLPXOHUHV�YHG�EUXJ�DI�S+�SURJUDPPHW

,�IRUO�QJHOVH�KHUDI�NDQ�GX�UHGHJ�UH�IRU�QRJOH�DI�I�OJHQGH�HPQHU�

+YRUOHGHV�GDWDIDQJVWHQ�XGI�UHV�L�SUDNVLV

$',�Y�UGL

+YRUOHGHV�PDVVHQ�DI�V\UHUQH�L�FRODHQ�EHVWHPPHV

&DUERQV\UH

3XIIHUHJHQVNDEHU

7LWUDQGHQV�VDPPHQV�WQLQJ�XQGHU�WLWUHULQJHQ

��������HOOHU�KYDG�GX�VHOY�ILQGHU�UHOHYDQW�IRU�HPQHW�
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%HUHJQLQJ�DI�S+�YHG�KM OS�DI�7L���

+DQV�&KULVWLDQ�-HQVHQ

)RUPHOVDPOLQJ�.(0,�LQGHKROGHU���IRUPOHU�WLO�EHUHJQLQJ�DI�S+�HOOHU�S2+��)RUPOHUQH�HU�DSSURN�
VLPDWLRQVIRUPOHU�PHG�KYHU�GHUHV�DQYHQGHOVHVRPUnGH��'HW�YDU�HQ�IRUQXIWLJ�VLWXDWLRQ�GHQJDQJ��GH
UHJQHWHNQLVNH�KM�OSHPLGOHU�YDU�EHJU�QVHGH��'HW�HU�LNNH�WLOI�OGHW�L�GDJ��KYRU�HQKYHU�HOHY�Sn�PDWH�
PDWLVN�OLQLH�VNDO�DQVNDIIH�HQ�SURJUDPPHUEDU�ORPPHUHJQHU�PHG�JUDILVN�SDQHO��6n�PnVNH�HU�WLGHQ
LQGH�WLO�DW�RYHUYHMH��RP�GHU�HU�DQGUH�YHMH�L�EHKDQGOLQJHQ�DI�V\UHEDVHOLJHY�JWH��(W�EHVNHGHQW�SURJUDP
WLO�7,����NDQ�EHUHJQH�S+�L�GH�IOHVWH�WLOI�OGH��XGHQ�DW�EUXJHUHQ�VNDO�LJHQQHP�HQ�XGY�OJHOVHVSURFHGX�
UH�IRU�DW�Y�OJH�GHQ�ULJWLJH�DSSURNVLPDWLRQVIRUPHO��0DQ�NDQ�LQGYHQGH��DW�QHWRS�GHQQH�XGY�OJHOVH
IRUXGV�WWHU�HQ�NHPLVN�YLGHQ�RJ�IRUVWnHOVH��VRP�YLO�Jn�WDEW�YHG�EUXJ�DI�ORPPHUHJQHUSURJUDP��0HQ
GHW�HU�LQJHQOXQGH�VLNNHUW��DW�HOHYHQ�W�QNHU�GH�WDQNHU��YL��QVNHU��QnU�GHQ�ULJWLJH�DSSURNVLPDWLRQV�
IRUPHO�VNDO�Y�OJHV��%UXJHQ�DI�ORPPHUHJQHUSURJUDP�KDU�VLQ�VW\UNH�L��DW�HOHYHQ�VHU�IRUVNHOOLJH�SUR�
EOHPVWLOOLQJHU��IRUVNHOOLJ�V\UHVW\UNH��V\UH��EDVH��EODQGLQJ�DI�V\UH�RJ�EDVH��PHJHW�VWRU�IRUW\QGLQJ��EOL�
YH�O�VW�PHG�GHQ�VDPPH�O�VQLQJVPRGHO�DI�ORPPHUHJQHUHQ��+YLV�HOHYHQ�HU�DNWLYW�PHG�L�RSVWLOOLQJHQ
DI�O�VQLQJVPRGHOOHQ�RJ�VHOY�WDVWHU�SURJUDPPHW�LQG��NRPPHU�GH�IXQGDPHQWDOH�NHPLVNH�ORYH�IRUKn�
EHQWOLJW�PHUH�L�IRNXV�

0RGHO�IRU�SURWRO\VHOLJHY JW

(Q�V\UH�6�RJ�GHQV�NRUUHVSRQGHUHQGH�EDVH�%�

RSO�VHV�L�YDQG��%DVHQ�%��HU�WLOVDW�VRP�QDWUL�
XPVDOWHW�1D%��1nU�OLJHY�JW�KDU�LQGVWLOOHW�VLJ�
HU�GHU�WR�SRVLWLYW�ODGHGH�LRQHU�RJ�WR�QHJDWLYW
ODGHGH�LRQHU�L�RSO�VQLQJHQ�VDPW�V\UHQ�6�

+
�

� � � 2+
�

+
�

� � � 2+
�

1D
�

� � � %
�

 H2O  H2O

S

F
V
�6��� F

%
�1D%� S+�"

pH 1-10

'HW�NHPLVNH�V\VWHP�HU�EHVNUHYHW�YHG�IHP�OLJQLQJHU�

(OHNWULVN�QHXWUDO�RSO�VQLQJ� ��� >1D�@���>+�@���>%��@���>2+��@� ��

9DQGV�DXWRSURWRO\VH� ��� .Y� �>+
�@�⋅�>2+��@

6\UHQV�SURWRO\VHOLJHY�JW� 6���+�2� �%����+�2
�

��� .V� ��>+
�@�⋅�>%�@����>6@�⇒�>6@� �>%��@�⋅�>+�@���.V

6WRIEHYDUHOVH� ��� FV���FE� �>6@���>%
��@

��� >1D�@� �FE�1D%�� �F%
LGHW�%��HU�WLOVDW�VRP�QDWULXPVDOWHW�1D%
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$NWXHOOH�NRQFHQWUDWLRQHU�XGWU\NNHV�YHG�>+�@�RJ�SURWRO\VHNRQVWDQWHU�

���

���

���

���

.
.

.
.

F F F F
.

F F

.

F
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Y

V

V

V E V E

V

V E

V

E

= ⋅ ⇒ =

= ⇒

+ = ⇒ + = + ⇒ =
+

+
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>+ @>% @
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�
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�
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� �
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�

9HG�LQGV�WWHOVH�L�OLJQLQJ������VRP�XGWU\NNHU�DW�RSO�VQLQJHQ�HU�HOHNWULVN�QHXWUDO��InV

���� I �>+ @ >+ @

�
>+ @ >+ @

� �

� �
F

F F

.

.
V

V E

V

Y+ −
+

+
− =

'HQ�DNWXHOOH�NRQFHQWUDWLRQ�DI�+��L�RSO�VQLQJHQ�HU�O�VQLQJ�WLO�GHQQH�OLJQLQJ��/�VQLQJHQ�ILQGHV�YHG
DW�J�WWH�HQ�S+�Y�UGL�RJ�EHUHJQH�I�>+�@���+YLV�I�>+�@��!���YDU�S+�J�WWHW�IRU�ODYW��>+�@�IRU�VWRU���Q��
VWH�S+�J�W�VNDO�Y�UH�K�MHUH��+YLV�I�>+�@������YDU�S+�J�WWHW�IRU�K�MW��Q�VWH�J�W�VNDO�Y�UH�ODYHUH�

S+�SURJUDP�WLO�7L����ORPPHUHJQHU

3URJUDPYDULDEOH

.HPLVN�VW�U�
UHOVH

.Y S.V .V S+�J�W �YUH
JU�QVH�IRU
S+

1HGUH
JU�QVH
S+

3URJUDP�
YDULDEHO

9 ) . * 2 8

.HPLVN�VW�U�
UHOVH

FV >6@ FE >%@ %DVHEU�N

3URJUDP�
YDULDEHO

6 $6 % $% $
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7,����SURJUDPNRGH

3URJUDP�3+

�&OU+RPH

���A�����È9

���È8

����È2

�,QSXW��3.6����)

���A��)�È.

�,QSXW��&6����6

�,QSXW��&%����%

�5HSHDW�2�8�≤������

��2�8���È*

���A��*�È+

�,I�%�+���6�%�����+�.��9�+�≤��

�7KHQ

�*È2

�(OVH

�*È8

�(QG

�(QG

��6�%���+�.�È&

�&
.È(

�&
+È;

�,I�&!�

�7KHQ

�(��6�%�È$

�(OVH

��È$

�(QG

�&OU+RPH

�2XWSXW������3.6���

�2XWSXW�����)�

�2XWSXW������&6���

�2XWSXW�����6�

�2XWSXW������&%���

�2XWSXW�����%�

�2XWSXW������$6���

�2XWSXW�����5RXQG�;����

�2XWSXW������$%���

�2XWSXW�����5RXQG�(����

�2XWSXW������3+���

�2XWSXW�����5RXQG�*����

�2XWSXW������$/)$���

�2XWSXW�����5RXQG�$����
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3URJUDPDISU¡YQLQJ
(IWHU�LQGWDVWQLQJ�DI�SURJUDPPHW�E�U�PDQ�WHVWH��DW�GHW�UHJQHU�ULJWLJW��7UH�I�UVWH�U�NNHU�HU�LQGGDWD�WLO
SURJUDPPHW��6LGVWH�ILUH�U�NNHU�HU�UHVXOWDWHU�

5HQW�YDQG�
S.V�Y�UGLHQ�HU�OLJHJ\O�
GLJ��PHQ�HQ�Y�UGL�VNDO
LQGWDVWHV��+HU�LQGWD�
VWHV�FV� ���RJ�FE� ���

6YDJ�V\UH�
+HU�LQGWDVWHV�V\UHQV�GDWD
�S.V�RJ�FV��RJ�FE� ��

6YDJ�EDVH�
.RUUHVSRQGHUHQGH
V\UHV�S.V�LQGWDVWHV�RJ
V\UHQV�NRQFHQWUDWLRQ
V�WWHV�OLJ�QXO�

3XIIHU

3.6�� �����

&6� �

&%� �

3.6�� ����

&6� ���

&%� �

3.6�� ����

&6� �

&%� ���

3.6�� ����

&6� ��

&%� ��

$6� �

$%� �

3+� �

$/)$� �

$6� ���������

$%� ������(��

3+� ����

$/)$� ����

$6� ���(��

$%� ��������

3+� ����

$/)$� �����

$6� ���������

$%� ���������

3+� ����

$/)$� ����

/¡VQLQJVHNVHPSHO
,QGGDWD�HU�FV ������0�RJ�S.V� ���VDPW�FE� ���0��3URJUDPPHW�EHUHJQHU�S+�J�W� ��2�8�����'HU�J�W�
WHV����JDQJH�LQGWLO�∆S+���������*U�QVHQ�NDQ��QGUHV�L�SURJUDPNRGHQ�

2 8 S+�J�W +YDG�VNDO�GHW�Q�VWH�J�W�Y�UH"

�� �� � I�>+�@��������Q�VWH�S+�J�W�ODYHUH

� �� � I�>+�@��������Q�VWH�S+�J�W�ODYHUH

� �� � I�>+�@��!�����Q�VWH�S+�J�W�K�MHUH

� � � I�>+�@��!�����Q�VWH�S+�J�W�K�MHUH

� � ��� I�>+�@��!�����Q�VWH�S+�J�W�K�MHUH

� ��� ���� I�>+�@��!�����Q�VWH�S+�J�W�K�MHUH

� ���� ����� I�>+�@��������Q�VWH�S+�J�W�ODYHUH

����� ���� ������ I�>+�@��!�����Q�VWH�S+�J�W�K�MHUH

����� ������ ������ I�>+�@��!�����Q�VWH�S+�J�W�K�MHUH

����� ������ ������ I�>+�@��������Q�VWH�S+�J�W�ODYHUH

������ ������ ������ 6WRS�IRUGL�∆S+���������S+� �����
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$UEHMGVRSJDYHU�PHG�EHVYDUHOVH

(Q�VYDJ�V\UH��S.V� �������RSO�VHV�L�YDQG��8GI\OG�WDEHOOHQ�RJ�NRPPHQWHU�UHVXOWDWHUQH�

FV���0 S+ %DVHEU�N )RUPHO�6����L�IRU�
PHOVDPOLQJ

��� ���� �����

����� ���� �����

������� ���� �����

��������� ���� �����

������������� � �����

6\UHVW\UNH�RJ�S+
%HUHJQ�S+�L�V\UHRSO�VQLQJHUQH��$OOH�V\UHUV�IRUPHOOH�NRQFHQWUDWLRQ�HU������0

S.V �V\UHQV�VW\UNH� S+ EDVHEU�N

�� 6W�UN ��� �����

� PLGGHOVW�UN ���� �����

� PLGGHOVW�UN ���� �����

� VYDJ ���� ����

� VYDJ ���� �(��
�� PHJHW�VYDJ ���� �

3XIIHUV\VWHP
%HUHJQ�S+�L�EODQGLQJ�DI�PHWKDQV\UH��S.V� �������RJ�QDWULXPPHWKDQRDW��8GI\OG�WDEHOOHQ��6DPPHQ�
OLJQ�IRUPHO�NRQFHQWUDWLRQ�RJ�DNWXHO�NRQFHQWUDWLRQ��$IELOG�S+�VRP�IXQNWLRQ�DI�EDVHEU�N�

FV��0 FE���0 >6@���0 >%@���0 %DVHEU�N S+

��� ������ ������� ������� ����� ����

��� ���� ������ ������ ����� ����

��� ��� ������ ������ ����� ����

���� ��� ������� ������� ����� ����
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0 0 , 2 0 , 4 0 , 6 0 , 8 1

3URWRO\VHJUDG
+YLONHQ�V\UH�KDU�GHQ�VW�UVWH�SURWRO\VHJUDG��'LFKORUHWKDQV\UH�L������0�RSO�VQLQJ�HOOHU�HWKDQV\UH�L
��������0�RSO�VQLQJ"



��

6\UHV�IRUPHOOH�NRQFHQWUDWLRQ
6DOSHWHUV\UOLQJ��S.V� �������RSO�VHV�L�YDQG��+YDG�HU�V\UHQV�IRUPHOOH�NRQFHQWUDWLRQ�KYLV�V\UHQ�HU
�����SURWRO\VHUHW"

*�W�QU � � � � �

FV��0 ��� ���� ����� ���� ����

%DVHEU�N ����� ����� ����� ����� �����

(NVDPHQ

'HW�IDJOLJH�LQGKROG�L�GHQ�EHVNUHYQH�PRGHO�IDOGHU�LQGHQ�IRU�SHQVXP�Sn�PHOOHP��RJ�K�MQLYHDX�L
NHPL��0DQ�NDQ�Y�OJH��DW�EUXJH�PRGHO�RJ�SURJUDP�VRP�VXSSOHPHQW�WLO�GHQ�WUDGLWLRQHOOH�XQGHUYLV�
QLQJ�L�V\UHEDVH�OLJHY�JWH��)UHPVWLOOLQJHQ�NDQ�XGHQ�YLGHUH�LQGJn�VRP�HW�SURMHNW�L�SHQVXP�WLO�PXQGW�
OLJ�HNVDPHQ��0HQ�GHW�NDQ�EHW\GH��DW�V\UHEDVH�OLJHY�JWH�RJ�KYDG�GHUPHG�HU�IRUEXQGHW��RSWDJHU�IRU
VWRU�HQ�GHO�DI�XQGHUYLVQLQJVWLGHQ�Sn�EHNRVWQLQJ�DI�DQGUH�HPQHU��'HW�WDOHU�IRU�DW�QHGWRQH�GHQ�WUDGL�
WLRQHOOH�EHKDQGOLQJ�DI�VWRIIHW�WLO�IRUGHO�IRU�GHQ�EHVNUHYQH�PHWRGH��'HWWH�YDOJ�I�UHV�OHWWHVW�XG�L�OLYHW
Sn�PHOOHPQLYHDX��KYRU�HNVDPHQ�HU�PXQGWOLJ��3n�K�MQLYHDX�NXQQH�PDQ�QHPW�NRPPH�L�NRQIOLNW
PHG�VNULIWOLJ�HNVDPHQ��'HW�YLO�NU�YH�HQ�PHUH�YLGWJnHQGH�LQGGUDJHOVH�DI�JUDILVN�ORPPHUHJQHU�L�GHW
GDJOLJH�VNULIWOLJH�DUEHMGH�HQG�KHU�DQW\GHW��I�U�GHU�WLO�VNULIWOLJ�HNVDPHQ�NDQ�VWLOOHV�ULPHOLJW�EUHGH�RS�
JDYHU��'HW�YLO�L��YULJW�QRN�L�O�QJGHQ�Y�UH�UHJQHDUNHW��VRP�GHU�KHU�VNDO�VDWVHV�Sn�

(NVHPSHO�Sn�VS�UJVPnO�WLO�PXQGWOLJ�HNVDPHQ

6\UHEDVH�OLJHY�JWH

)RUNODU�KYRUOHGHV�PDQ�GHILQHUHU�HQ�V\UHV�VW\UNH�

*�U�UHGH�IRU�GH�NHPLVNH�ORYH��VRP�OLJJHU�WLO�JUXQG�IRU�DW�RSVWLOOH�HQ�PDWHPDWLVN�PRGHO�WLO�EHUHJ�
QLQJ�DI�S+�L�HQ�RSO�VQLQJ�DI�V\UH�HYHQWXHOW�EODQGHW�PHG�NRUUHVSRQGHUHQGH�EDVH�

'X�NDQ�GHUHIWHU�Y�OJH�DW�DQYHQGH�ORPPHUHJQHUPRGHOOHQ�Sn�QRJOH�DI�I�OJHQGH�SUREOHPVWLOOLQJHU�

+YRUOHGHV�KDU�IRUW\QGLQJ�DI�HWKDQV\UHRSO�VQLQJ�LQGIO\GHOVH�Sn�RSO�VQLQJHQV�S+�RJ�Sn�HW�
KDQV\UHV�SURWRO\VHJUDG"

%HUHJQLQJ�DI�S+�L�HW�SXIIHUV\VWHP��)RUW\QGLQJ�DI�HW�SXIIHUV\VWHP�

%HUHJQLQJ�DI�S+�L�EODQGLQJ�DI������0�R[DOV\UH�RJ������0�QDWULXPR[DODW�

%HUHJQLQJ�DI�S+�L������0�1+�

(OOHU�KYDG�GHU�HOOHUV�HU�UHOHYDQW�IRU�HPQHW���



��

105��RJ�,5�VSHNWURVNRSL�VRP�YDOJIULW�HPQH

3UHEHQ�$OEHUWVHQ��3HU�%�JHKROGW��7RYH�(ULNVHQ�RJ�$QQHWWH�1\YDG

,QWURGXNWLRQ

,�GHWWH�DIVQLW�EHVNULYHV�DQYHQGHOVHQ�DI�IRUVNHOOLJH�HGE�SURJUDPPHU�L�IRUELQGHOVH�PHG�HW�YDOJIULW�IRUO�E
Sn�K�MQLYHDX��HYW��PHOOHPQLYHDX��RP�VSHNWURVNRSL��+RYHGY�JWHQ�HU�ODJW�Sn�105�VSHNWURVNRSL��PHQ
,5�VSHNWURVNRSL�LQGJnU�RJVn�L�PLQGUH�RPIDQJ�L�IRUO�EHW��6SHFLHOW�L�IRUELQGHOVH�PHG�LGHQWLILNDWLRQ�DI
XNHQGWH�IRUELQGHOVHU�HU�GHW�HQ�VWRU�IRUGHO��DW�PDQ�DQYHQGHU�EHJJH�W\SHU�VSHNWUH�L�SURFHVVHQ�

'HW�IRUXGV�WWHV��DW�HOHYHUQH�L�VWDUWHQ�DI�GHWWH�XQGHUYLVQLQJVIRUO�E�O�UHU�JUXQGO�JJHQGH�WHRUL�RP
105��RJ�,5�VSHNWURVNRSL��+HU�NDQ�PDQ�EHQ\WWH�IRUVNHOOLJW�PDWHULDOH�I[�

¦ (ULN�6WUDQGJDDUG�$QGHUVHQ��6SHNWURVNRSLVNH�PHWRGHU�¥�HQ�HOHPHQW�U�LQGI�ULQJ��*\OGHQGDO�

¦ 0DWHULDOHW��VRP�6\GGDQVN�8QLYHUVLWHW�2GHQVH�EUXJHU�WLO�GHUHV�(IWHUnUVODERUDWRULXP��HU�WLO�IUL�DI�
EHQ\WWHOVH��0DWHULDOHW�NDQ�KHQWHV�IUD�NHPLV�KMHPPHVLGH�Sn�I�OJHQGH�DGUHVVH��ZZZ�NH�J\PIDJ�GN

,QWURGXNWLRQHQ�NDQ�PHG�IRUGHO�NRPELQHUHV�PHG�HOOHU�HUVWDWWH�DUEHMGH�PHG�QRJOH�DI�GH�QHGHQ�IRU
Q�YQWH�SURJUDPPHU�

3n�EDJJUXQG�DI�GHQQH�HOHPHQW�UH�LQGI�ULQJ�L�VSHNWURVNRSLVNH�PHWRGHU�IRUYHQWHV�HOHYHUQH�QX�DW
Y�UH�L�VWDQG�WLO�DW�WRONH�VLPSOH�VSHNWUH��,�GHW�I�OJHQGH�EHVNULYHV�DQYHQGHOVHQ�DI�IRUVNHOOLJH�SUR�
JUDPPHU��GHU�PHG�IRUGHO�NDQ�LQGGUDJHV�L�IRUELQGHOVH�PHG�WRONQLQJ�DI�VSHNWUH�RJ�LGHQWLILNDWLRQ�DI
XNHQGWH�VWRIIHU��6LGVW�L�NDSLWOHW�ILQGHV�HQ�U�NNH�RSJDYHU�L�WRONQLQJ�DI�105��RJ�,5�VSHNWUH��'HW
GUHMHU�VLJ�RP�I�OJHQGH�WUH�NDWHJRULHU�DI�RSJDYHU�

¦ :HE�EDVHUHGH�RSJDYHU��KYRU�GHU�\GHV�LQWHUDNWLY�KM�OS�WLO�WRONQLQJHQ��2SJDYHUQHV�ZHEDGUHVVH
HU�DQJLYHW�L�WHNVWHQ�

¦ 2SJDYHU��GHU�O�JJHU�RS�WLO�EUXJ�DI�HW�HOOHU�IOHUH�DI�GH�SURJUDPPHU��GHU�LQWURGXFHUHV�L�GHWWH�NDSLWHO�

¦ 2SJDYHU��GHU�NDQ�O�VHV�XGHOXNNHQGH�YHG�EUXJ�DI�'DWDERJ�I\VLN�NHPL�

+YRU�KHQWHV�105���,5��RJ�06��VSHNWUH"

,5�RJ�06�VSHNWUH�NDQ�KHQWHV�GLUHNWH�IUD�
KWWS���ZHEERRN�QLVW�JRY�FKHPLVWU\�IRUP�VHU�KWP

+105��RJ�&105�VSHNWUH�NDQ�PRG�EHWDOLQJ�EHUHJQHV�L�$&'ªV�,QWHUDFWLYH�ODE�
KWWS���ZZZ�DFGODEV�FRP

3n�NHPLV�KMHPPHVLGH�ZZZ�NH�J\PIDJ�GN�NDQ�PDQ�HQGYLGHUH�JUDWLV�KHQWH�EHUHJQHGH�+�105��RJ�&
105�VSHNWUH�IUD�$&'��IRU�HW�XGYDOJ�DI�GH�RUJDQLVNH�IRUELQGHOVHU�VRP�ILQGHV�L�'DWDERJ�I\VLN�NHPL�
105�VSHNWUHQH�HU�SDNNHGH�L�ILOHQ�ZRUN��]LS�����0E���1nU�ILOHQ�HU�KHQWHW��VNDO�GHQ�XGSDNNHV�YHG�KM�OS
DI�I[�:LQ=LS��VRP�HU�VKDUHZDUHSURJUDP��,�GHW�I�OJHQGH�DQWDJHV��DW�XGSDNQLQJHQ�VNHU�WLO�HW�NDWDORJ�PHG
QDYQHW�:RUN���:LQ=LS�SURJUDPPHW�NDQ�KHQWHV�PDQJH�VWHGHU��6H�I[�KHQYLVQLQJHU�Sn�VHNWRUQHWWHW��DGUHVVH�
KWWS���ZZZ�VQHW�XYP�GN�J\P�WHNQLN�KWP

)LOHUQH�HU�QDYQJLYHW�HIWHU�VLGHWDO�RJ�QXPPHU�L�'DWDERJ�I\VLN��NHPL�����XGJDYH���)LOHQ����B���KVS�HU
VnOHGHV�+�105�VSHNWUHW�DI�EHQ]HQ��)LOHQ����B���FVS�HU�&�105�VSHNWUHW�DI�EHQ]HQ��6SHNWUHQH�NDQ
VHV�PHG�SURJUDPPHUQH�+105�YLHZHU�HOOHU�&105�YLHZHU��VRP�RPWDOHV�L�Q�VWH�DIVQLW�



��

+105�YLHZHU�RJ�&105�YLHZHU

'LVVH�SURJUDPPHU�NDQ�YLVH�KHQKROGVYLV�+�105��RJ�&�105�VSHNWUH��VRP�HU�EHUHJQHW�KRV�$&'�
'H�EHUHJQHGH�VSHNWUH�NDQ�VDPPHQOLJQHV�PHG�HNVSHULPHQWHOOH�VSHNWUH�RJ�VnOHGHV�I[�Y�UH�PHG�WLO�DW
DI��HOOHU�EHNU�IWH��RP�PDQ�KDU�IUHPVWLOOHW�GHW�IRUYHQWHGH�VWRI��(YHQWXHOOH�XUHQKHGHU�L�GHW�IUHPVWLOOH�
GH�VWRI�YLO�OLJHOHGHV�NXQQH�SnYLVHV�L�VSHNWUHW�

$QYHQGHOVH�DI�SURJUDPPHUQH�JLYHU�HQ�JRG��YHOVH�L�IRUWRONQLQJ�DI�105�VSHNWUH�

105�YLHZHUQH��LV�U�&105�YLHZHUHQ��JLYHU�EUXJHUHQ�PXOLJKHG�IRU�DW��QGUH�Sn�IRUVNHOOLJH�SDUDPH�
WUH��VnOHGHV�DW�SURJUDPPHUQH�JLYHU�HQ�JRG�VLPXOHULQJ�DI�LQWHUDNWLY�VSHNWURPHWHUN�UVHO�

,QVWDOODWLRQ�DI�SURJUDPPHUQH

)LOHUQH�+�105Y���H[H�RJ�&�105���H[H�IUD�$&'�NDQ�KHQWHV�IUD�NHPLV�KMHPPHVLGH��3URJUDP�
PHUQH�HU�WLO�:LQ���HOOHU�17��'H�KHQWHGH�ILOHU�HU�LQVWDOODWLRQVSURJUDPPHU��'H�VNDO�NXQ�XGI�UHV�pQ
JDQJ��'HUHIWHU�HU�GH�HJHQWOLJH�SURJUDPPHU�LQVWDOOHUHGH��RJ�GHU�HU�ODYHW�JHQYHMH��VRP�NDQ�EUXJHV�WLO
DW�VWDUWH�SURJUDPPHUQH�

+105YLHZHU��)UHPYLVQLQJ�DI�EHUHJQHGH�VSHNWUH

• 9�OJ�6SHFWUXP�_�2SHQ����,�GLDORJERNVHQ�/RDG�VSHFWUXP�nEQHV�KVS�XQGHUPDSSHQ�L�PDSSHQ
ZRUN���0DQ�NDQ�QX�Y�OJH�GHW�VWRI�IUD�GDWDERJHQ��VRP�PDQ��QVNHU�DW�VH�+�105�VSHNWUHW�DI��I[
HWKDQRO��GHU�HU�VWRI�QU����Sn�VLGH�����L�GDWDERJHQ��GYV��KDU�ILOQDYQHW�����B���KVS��3URJUDPPHW
YLVHU�QX�GHW�EHUHJQHGH�+�105�VSHNWUXP�YHG�HQ�VSHNWURPHWHUIUHNYHQV�Sn����0+]�

ILJXU���
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6SHNWUHW�YLVHV�L�IXOG�VNDOD�PHG�NHPLVNH�VNLIW�IUD�¥��WLO����SSP��9HG�HQ�VSHNWURPHWHUIUHNYHQV�Sn����
0+]�VYDUHU�GHW�WLO�HQ�IUHNYHQVVNDOD�IRU�NHPLVNH�VNLIW�IUD������WLO������+]��

.REOLQJVP�QVWHUHW

6RP�GHW�IUHPJnU�DI�VSHNWUHW��HU�GHW�YDQVNHOLJW�DW�VH�NREOLQJVP�QVWHUHW��3URJUDPPHW�JLYHU�PXOLJKHG
IRU�DW�]RRPH�LQG�Sn�XGYDOJWH�RPUnGHU�L�VSHNWUHW�YHG�DW�WU\NNH�Sn�K�MUH�PXVHWDVW�RJ��PHG�YHQVWUH
PXVHWDVW�KROGW�QHGH��WU�NNH�KHQ�RYHU�GHW�YDOJWH�RPUnGH��DOWHUQDWLYW�DQYHQGH�Y�UNW�MVNQDSSHQ�HOOHU
7RROV�_�=RRP�,Q��

ILJXU���

�YHUVW�VHV�VSHNWUHW�L�IXOG�SSP�VNDOD�PHG�HQ�PDUNHULQJ�DI�GHW�YDOJWH�RPUnGH��1HGHQXQGHU�VHV�GHW
�LQG�]RRPHGH��VSHNWUXP�IRU�GHW�XGYDOJWH�RPUnGH��.REOLQJVP�QVWHUHW�L�GHQ�YDOJWH�WRS�VHV�QX�W\GHOLJW�

.HPLVNH�VNLIW�L�SSP�HU�QDWXUOLJYLV�XDIK�QJLJH�DI�GHQ�YDOJWH�VSHNWURPHWHUIUHNYHQV�

,�PRGV�WQLQJ�KHUWLO�HU�NHPLVNH�VNLIW�L�0+]�OLJHIUHP�SURSRUWLRQDOH�PHG�VSHNWURPHWHUIUHNYHQVHQ�
(Q�DOPLQGHOLJ�DQYHQGW�VSHNWURPHWHUIUHNYHQV�HU����0+]��0DQ�NDQ�Y�OJH�GHQQH�VSHNWURPHWHUIUH�
NYHQV�YHG�DW�WU\NNH�Sn�����0+]�Sn�VWDWXVOLQLHQ��LQGWDVWH����0+]��RJ�WU\NNH�Sn�5HFDOF�



��

ILJXU���

.REOLQJVNRQVWDQWHU�HU�XDIK�QJLJH�DI�GHQ�DQYHQGWH�VSHNWURPHWHUIUHNYHQV��'HUIRU�VHU�PDQ�HQ�W\GH�
OLJHUH�RSVSOLWQLQJ�DI�WRSSHQH��QnU�PDQ�DQYHQGHU�HQ�ODYHUH�VSHNWURPHWHUIUHNYHQV�

/LQMHEUHGGH

'HW�HU�PXOLJW�DW��QGUH�Sn�OLQMHEUHGGHQ�JHQHUHOW�HOOHU�VSH�
FLHOW�IRU�2+�JUXSSHU�RJ�1+�JUXSSHU��HNVNO��DPLGHU���GHU
NDQ�ODYH�H[FKDQJHUHDNWLRQHU��RJ�VRP�GHUIRU�L�HW�HNVSHUL�
PHQWHOW�VSHNWUXP�YLO�JLYH�EUHGH�WRSSH�XGHQ�NREOLQJVP�Q�
VWHU��9HG�WU\N�Sn�������+]�L�VWDWXVOLQMHQ��HOOHU�2SWLRQ�_
/LQH�:LGWK��L�PHQXHQ��IUHPNRPPHU�HQ�GLDORJERNV��KYRU
GH��QVNHGH�OLQMHEUHGGHU�NDQ�LQGWDVWHV�

ILJXU���



��

$QJLYHOVH�DI�GDWD

9HG�DW�WU\NNH�Sn�6KRZ�NDQ�PDQ�QX�In�YLVW�GLYHUVH�GDWD�YHGU�UHQGH�VSHNWUHW��&KHPLFDO�6KLIWV��/LQH
,QWHQVLWLHV��*URXS�1XPEHULQJ��,QWHJUDO�&XUYH��6WUXFWXUH�:LQGRZ��7DEOH�RI�&KHPLFDO�6KLIWV�
7DEOH�RI�&RXSOLQJ�&RQVWDQWV�

ILJXU���

9HG�DW�N�UH�PXVHQ�KHQRYHU�VSHNWUHW�NDQ�PDQ�GLUHNWH�VH�VDPPHQK�QJHQ�PHOOHP�VSHNWUHWV�GDWD�RJ
VWUXNWXUIRUPOHQ�

2SO�VQLQJVPLGOHW

$&'�VSHNWUHQH�HU�EHUHJQHW�XQGHU�GHQ�DQWDJHOVH��DW�VWRIIHUQH�HU�RSO�VW�L�DSURWLVNH��XSRO�UH��LNNH
DURPDWLVNH�RSO�VQLQJVPLGOHU��I[�&&O���&'&O����+YLV�PDQ��QVNHU�DW�VDPPHQOLJQH�HW�EHUHJQHW�VSHN�
WUXP�PHG�HW�HNVSHULPHQWHOW�EHVWHPW�VSHNWUXP��VRP�HU�RSWDJHW�PHG�VWRIIHW�RSO�VW�L�DQGUH�W\SHU
RSO�VQLQJVPLGOHU��NDQ�PDQ�WLOSDVVH�VSHNWUHW�YHG�DW�LQGWDVWH�NRUULJHUHGH�VNLIWY�UGLHU�L�&KHPLFDO
VKLIWV�WDEHOOHQ�RJ�WU\NNH�Sn�5HFDOFXODWH�VSHNWUXP�L�Y�UNW�MVOLQMHQ�

6LPXOHULQJ�YHG�LQGWDVWQLQJ�DI�WDEHOY�UGLHU�IRU�NHPLVN�VNLIW�RJ�NREOLQJVNRQVWDQWHU

7DEHOPDWHULDOHW�NDQ�KHQWHV�Sn�NHPLV�KMHPPHVLGH�ZZZ�NH�J\PIDJ�GN�LNW

• 9�OJ�7RROV�_�6LPXODWLRQV���+HUYHG�IUHPNRPPHU�HQ�GLDORJER[��KYRU�DQWDOOHW�DI�NHPLVN�IRU�
VNHOOLJH�SURWRQHU�L�PROHN\OHW��GH�WLOK�UHQGH�NHPLVNH�VNLIW�RJ�NREOLQJVNRQVWDQWHU�LQGWDVWHV�

+HU�VHV�LQGWDVWHGH�RPWUHQWOLJH�Y�UGLHU�IRU�HWKDQROPROHN\OHW��0HUH�SU�FLVH�GDWD�NDQ�HYW��InV�IUD
HNVSHULPHQWHOOH�VSHNWUH�



��

ILJXU���

'H�VLPXOHUHGH�VSHNWUH�NDQ�JHPPHV��WU\N�6DYH��RJ�KHQWHV�LJHQ��WU\N�/RDG��

&105�YLHZHU��)UHPYLVQLQJ�DI�EHUHJQHGH�SURWRQGHNREOHGH�&�105�VSHNWUH
9�OJ�6SHFWUXP�_�2SHQ����,�GLDORJERNVHQ��/RDG�VSHFWUXP��nEQHV�FVS�XQGHUPDSSHQ�L�PDSSHQ
ZRUN���0DQ�NDQ�QX�Y�OJH�GHW�VWRI�IUD�GDWDERJHQ��KYLV�VSHNWUXP�PDQ��QVNHU�DW�VH��)[�HU�EXWDQRQ
VWRI�QU�����Sn�VLGH�����L�GDWDERJHQ��GYV��&�105�VSHNWUHW�HU����B���FVS��3URJUDPPHW�YLVHU�QX�GHW
EHUHJQHGH�&�105�VSHNWUXP�PHG�HQ�VSHNWURPHWHUIUHNYHQV�Sn����0+]�L�IXOG�VNDOD�IUD�¥��WLO����
SSP�

0DQ�NDQ�Y�OJH�HQ�Q\�VSHNWURPHWHUIUHNYHQV�LQGHQ�IRU�RPUnGHW���������0+]��9�OJ�IUHNYHQVHQ���
0+]�RJ�NOLN�HW�YLONnUOLJW�VWHG�L�VSHNWUHW��6SHNWUHW�RPUHJQHV�QX�VYDUHQGH�WLO�GHQ�Q\H�VSHNWURPHWHU�
IUHNYHQV�



��

ILJXU���

'D�GHQ�UHODWLYH�K\SSLJKHG�DI���&�LVRWRSHQ�NXQ�HU�������VHV�GHU�LQJHQ�NREOLQJ�PHOOHP�QDERVWLOOHGH
&�DWRPHU��'HULPRG�HU�GHU�HQ�NUDIWLJ�NREOLQJ�PHOOHP�QDERVWLOOHGH���&�RJ��+�DWRPHU���NREOLQJVNRQ�
VWDQWHQ�-�HU�Sn���������+]��DOWVn�DI�VDPPH�VW�UUHOVHVRUGHQ�VRP�IRUVNHOOHQ�L�NHPLVN�VNLIW�IRU�GH�IRU�
VNHOOLJH���&�DWRPHU���)RU�DW�J�UH�VSHNWUHW�HQNHOW�DW�IRUWRONH��Y�OJHU�PDQ�GHUIRU�DW�GHNREOH�WLO�DOOH��+
DWRPHU�YHG�DW�DQYHQGH�GREEHOW�UHVRQDQV��+HUYHG�RSQnU�PDQ��DW�WRSSHQH�IRU�GH�HQNHOWH���&�DWRPHU
RSWU�GHU�VRP�VLQJOHWV��7RSSHQ�YHG������SSP�HU�706�VLJQDOHW��,�Y�UNW�MVOLQMHQ�NDQ�PDQ�Y�OJH�DW�In
YLVW�LQWHJUDONXUYHQ��PHQ�VRP�GHW�IUHPJnU�DI�VSHNWUHW��HU�LQWHQVLWHWVIRUGHOLQJHQ�LNNH�OLJHIUHP�SUR�
SRUWLRQDO�PHG�DQWDOOHW�DI�&�DWRPHU��GHU�HU�UHSU�VHQWHUHW�YHG�GH�IRUVNHOOLJH�WRSSH��.YDWHUQ�UH�&�
DWRPHU�RJ�&�DWRPHU��GHU�LNNH�HU�EXQGHW�WLO�+�DWRPHU��YLO�RIWHVW�RSWU�GH�PHG�Y�VHQWOLJW�ODYHUH�LQ�
WHQVLWHW�HQG�GH�WLOVYDUHQGH�SULP�UH��VHNXQG�UH�RJ�WHUWL�UH�&�DWRPHU��0DQ�NDQ�GHUIRU�LNNH�DQYHQGH
LQWHJUDONXUYHQ�WLO�SURWRQGHNREOHGH�&�105�VSHNWUH��'HU�NDQ�VNHOQHV�PHOOHP�GH�IRUVNHOOLJH�W\SHU�&�
DWRPHU�YHG�DW�Y�OJH�GH�IRUVNHOOLJH�&�VXEVSHNWUH��7RROV�_�&�VXEVSHFWUD����

6LPXOHUHW�VSHNWURPHWHUN�UVHO

&105�YLHZHUHQ�NDQ�JLYH�EUXJHUHQ�HQ�LOOXVLRQ�DI�DW�RSHUHUH�PHG�HW�HJHQWOLJW�VSHNWURPHWHU��LGHW
SURJUDPPHW�JLYHU�PXOLJKHG�IRU�DW�Y�OJH�PHOOHP�IRUVNHOOLJH�PnGHU�DW�RSWDJH�HW���&�VSHNWUXP�Sn�
8GRYHU�GHW�WUDGLWLRQHOOH�GHNREOHGH���&�VSHNWUXP��NDQ�I[�2II�UHVRQDQV�HOOHU�-�PRGXODWLRQ�JLYH�VSHN�
WUH��GHU�ELGUDJHU�PHG�\GHUOLJHUH�LQIRUPDWLRQ�L�LGHQWLILNDWLRQVDUEHMGHW�

2II�UHVRQDQV�HU�HQ�WHNQLN��KYRU���&��+�NREOLQJHQ�UHGXFHUHV�WLO�HQ�EU�NGHO�DI�GHQV�IDNWLVNH�Y�UGL�
RJ�JHQHUHOW�IMHUQHV�ODQJWU�NNHQGH�NREOLQJ��,�&105�YLHZHUHQ�EOLYHU���&��+�NREOLQJHQ�UHGXFHUHW�WLO���
+]��+HUYHG�EHJU�QVHV�RPIDQJHW�DI�RYHUODS�PHOOHP�GH�IRUVNHOOLJH�RSVOLWWHGH�WRSSH��RJ�IRUWRONQLQJ
DI�VSHNWUHW�EOLYHU�PHJHW�QHPPHUH��8GIUD�NREOLQJVP�QVWHUHW�NDQ�PDQ�OHW�DIJ�UH��RP�GH�IRUVNHOOLJH
&�DWRPHU�HU�SULP�UH��VHNXQG�UH��WHUWL�UH�HOOHU�NYDWHUQ�UH�



��

ILJXU���

+YLV�NREOLQJVP�QVWHUHW�LNNH�VHV�WLOVWU�NNHOLJW�W\GHOLJW��NDQ�PDQ�VRP�EHVNUHYHW�L�DIVQLWWHW�RP
+105�YLHZHUHQ��QGUH�Sn�VSHNWURPHWHUIUHNYHQVHQ�HOOHU�]RRPH�LQG�Sn�XGYDOJWH�RPUnGHU�DI�VSHN�
WUHW�

-�PRGXODWLRQ�HU�HQ�WHNQLN��KYRU�WRSSH��GHU�KLGU�UHU�IUD�&+���RJ�&+�JUXSSHU�SHJHU�QHGDG��PHQV
WRSSH�IUD�&+���RJ�&�JUXSSHU�SHJHU�RSDG�

ILJXU���



��

2SO�VQLQJVPLGOHW

,�HNVSHULPHQWHOOH���&�VSHNWUH�YLO�RSO�VQLQJVPLGOHU��GHU�LQGHKROGHU�&�DWRPHU��JLYH�DQOHGQLQJ�WLO
WRSSH�L���&�VSHNWUHW��)RU�KXUWLJW�DW�NXQQH�DIJ�UH�KYLONH�WRSSH�L�GHW�HNVSHULPHQWHOOH�VSHNWUXP��GHU
VN\OGHV�RSO�VQLQJVPLGOHW��NDQ�PDQ�L�&105�YLHZHUHQ�VSHFLILFHUH�RSO�VQLQJVPLGOHW��GHWV�YROXPHQ
RJ�VWRIIHWV�PDVVH��9HG�NOLN�HW�YLONnUOLJW�VWHG�L�VSHNWUHW�HOOHU�YHG�WU\N�Sn�(QWHU�YLVHV�GHW�JHQEHUHJQHGH
VSHNWUXP�LQNOXVLY�RSO�VQLQJVPLGOHWV�WRSSH�PHG�HQ�LQWHQVLWHWVIRUGHOLQJ�L�RYHUHQVVWHPPHOVH�PHG
GHQ�YDOJWH�VWRINRQFHQWUDWLRQ��&105�YLHZHUHQ�NRUULJHUHU�LNNH�IRU�RSO�VQLQJVPLGOHWV�LQGIO\GHOVH�Sn
GH�NHPLVNH�VNLIW�L�VWRIIHW�

ILJXU���

$QJLYHOVH�DI�GDWD�

9HG�DW�WU\NNH�Sn�6KRZ�NDQ�PDQ�Y�OJH�DW�In�YLVW�GLYHUVH�GDWD�L�VSHNWUHW��&KHPLFDO�6KLIWV��&DUERQ
1XPEHULQJ��,QWHJUDO�&XUYH��&RQILGHQFH�/LPLWV��6WUXFWXUH�:LQGRZ�RJ�7DEOH�RI�&KHPLFDO
6KLIWV�



��

�ILJXU���

J105

J105�HU�HW�SURJUDP�WLO�VLPXOHULQJ�DI�105�VSHNWUH�XGJLYHW�DI�&KHUZHOO�6FLHQWLILF�3XEOLVKLQJ��(Q
GHPRXGJDYH�DI�SURJUDPPHW�NDQ�KHQWHV�IUD��KWWS���ZZZ�FKHUZHOO�FRP�JQPU���'HPRXGJDYHQ�HU�HQ
NRSL�DI�J105�PHG�QRJOH�In�XQGWDJHOVHU��GHW�HU�LNNH�PXOLJW�DW�XGVNULYH��JHPPH�HOOHU�NRSLHUH�GDWD
WLO�NOLSSHERUGHW�

'HQQH�JHQQHPJDQJ�G�NNHU�GHQ�DOPLQGHOLJVWH�DQYHQGHOVH�DI�J105�RJ�HU�W�QNW�VRP�HQ�KM�OS�WLO
EHJ\QGHUH��GHU�VNDO�L�JDQJ�PHG�DW�EUXJH�SURJUDPPHW��'HW�HU�LNNH�HQ�IXOGVW�QGLJ�JHQQHPJDQJ�DI
SURJUDPPHW�PHG�DOOH�GHWV�PXOLJKHGHU��L�Vn�IDOG�KHQYLVHV�GHU�WLO�GHQ�PHGI�OJHQGH�RQ�OLQH�WXWRULDO
RJ�KM�OSHILOHUQH�VDPW�HYW��PDQXDOHQ��GHU�I�OJHU�PHG�YHG�N�E�DI�SURJUDPPHW�

9L�YLO�L�GHW�I�OJHQGH�VLPXOHUH�VSHNWUHW�IRU�PHWKDQV\UHHWK\OHVWHU�+&22&+�&+���,�ILJXU����VHV�HW
VSHNWUXP�DI�PHWKDQV\UHHWK\OHVWHU��VRP�HU�RSWDJHW�PHG�HW�9DULDQ�(0����105�VSHNWURPHWHU�

ILJXU���



��

1\H�GDWD�NDQ�LQGV�WWHV�L�J105�Sn�WR�PnGHU�IRU�DW�NXQQH�IRUHWDJH�HQ�VLPXODWLRQ�

6LPXODWLRQ�XGHQ�VWUXNWXUIRUPHO��KYRU�PDQ�LQGV�WWHU�GDWD�RP�PROHN\OHW�GLUHNWH�L�HQ�WDEHO�

6LPXODWLRQ�PHG�VWUXNWXUIRUPHO��KYRU�PDQ�LPSRUWHUHU�HQ�VWUXNWXUIRUPHO�IUD�HW�NHPLVN�WHJQHSUR�
JUDP��I[�&KHP6NHWFK����

6LPXODWLRQ�XGHQ�VWUXNWXUIRUPHO
'DWD�RP�PHWKDQV\UHHWK\OHVWHU�PROHN\OHW�VNDO�LQGWDVWHV��(IWHU�DW�J105�SURJUDPPHW�HU�VWDUWHW��IUHP�
NRPPHU�HW�:HOFRPH�:LQGRZ��KHU�NOLNNHV�&DQFHO��'HUHIWHU�Y�OJHV�)LOH_1HZ���RJ�HW�WRPW�§0ROHFXOH
:LQGRZ¨�IUHPNRPPHU��§0ROHFXOH�:LQGRZ¨�OLJQHU�HW�UHJQHDUN��GHW�KDU�NRORQQHU�WLO�LQGWDVWQLQJ�DW
NHUQHU��VNLIW��NREOLQJVNRQVWDQWHU��HWF��)�UVWH�NRORQQH�LQGHKROGHU�QDYQHW�Sn�GHQ�NHUQH���+��VRP�VNDO
EHQ\WWHV�¥�GHQ�VWnU�GHU�DOOHUHGH��)O\W�WLO�Q�VWH�NRORQQH�PHG�SLOHWDVWHUQH��+HU�LQGWDVWHV�DQWDO��NYLYD�
OHQWH�NHUQHU��,�WUHGMH�NRORQQH�LQGWDVWHV�GHW�NHPLVNH�VNLIW��9�UGLHUQH�InV�IUD�HQ�WDEHO�RYHU�NHPLVNH
VNLIW��HOOHU�GH�NDQ�VRP�KHU�KHQWHV�IUD�GHW�HNVSHULPHQWHOOH�VSHNWUXP��)MHUGH�NRORQQH�NDQ�LQGHKROGH
LQGLYLGXHOOH�OLQLHEUHGGHU��'HQQH�NRORQQH�VSULQJHV�RYHU��GD�GHU�DQYHQGHV�VDPPH�OLQLHEUHGGH�L�KHOH
VSHNWUHW��5HVWHQ�DI�0ROHFXOH�:LQGRZ�HU�HQ�PDWUL[�PHG�NREOLQJVNRQVWDQWHU��)RU�HNVHPSHO�VNDO�IHOWHW�L
U�NNH���RJ�NRORQQH���LQGHKROGH�-�����NREOLQJVNRQVWDQWHQ�PHOOHP�NHUQH���RJ����9�UGLHUQH�InV�IUD�HQ
WDEHO�RYHU�NREOLQJVNRQVWDQWHU��1nU�WDEHOOHQ�HU�XGI\OGW��VNDO�GHQ�VH�XG�VRP�YLVW�L�ILJXU����

ILJXU���

6SHNWURPHWHUHWV�IUHNYHQV�VNDO��QGUHV��GD�IUHNYHQVHQ�IRU�J105�HU�IRUYDOJW�WLO�����0+]��PHQ�VSHN�
WUHW�L�ILJXU����HU�RSWDJHW�PHG�HW����0+]�VSHNWURPHWHU��9�OJ�GHUIRU�6HWWLQJV_)LOH��,�GLDORJER[HQ
V�WWHV�IUHNYHQVHQ�QX�WLO����0+]��.OLN�2.��6SHNWUHW�NDQ�QX�VHV��NOLN�6SHFWUXP��,�6SHFWUXP�:LQGRZ
IUHPNRPPHU�QX�GHW�EHUHJQHGH�VSHNWUXP�DI�PHWKDQV\UHHWK\OHVWHU��,QWHJUDONXUYHQ�NDQ�WLOI�MHV�Sn
I�OJHQGH�PnGH��.OLN�PHG�K�MUH�PXVHNQDS�Sn�6SHFWUXP�ZLQGRZ��Y�OJ�,QWHJUDWH��6SHNWUHW�VNXOOH�QX
VH�XG�VRP�YLVW�L�ILJXU����



��

ILJXU���

%HP�UN�RYHUHQVVWHPPHOVHQ�PHG�GHW�HNVSHULPHQWHOOH�VSHNWUXP�L�ILJXU�����'HW�HU�HQ�JRG��YHOVH�DW
SU�YH�DW��QGUH�Sn�IRUVNHOOLJH�SDUDPHWUH��NHPLVN�VNLIW��NREOLQJVNRQVWDQWHU�RJ�VSHNWURPHWHUIUHNYHQV�
RJ�VH�KYLONHQ�YLUNQLQJ��GHW�KDU�Sn�VSHNWUHW��0DQ�NDQ��QGUH�L�NHPLVN�VNLIW�RJ�NREOLQJVNRQVWDQWHUQH
LQWHUDNWLYW�Sn�I�OJHQGH�PnGH��9�OJ�0ROHFXOH�:LQGRZ��DQEULQJ�PDUN�UHQ�L�GHW�IHOW��GHU��QVNHV��Q�
GUHW��NOLN�(GLW_�,QWHUDFWLYH�[[��'HU�IUHPNRPPHU�HQ�GLDORJER[��GHU�J�U�GHW�PXOLJW�LQWHUDNWLYW�DW
�QGUH�SDUDPHWHUHQV�Y�UGL�RJ�VWUDNV�VH�YLUNQLQJHQ�L�VSHNWUHW��KYLV�GHU�HU�SODGV�WLO�EnGH�0ROHFXOH
:LQGRZ�RJ�6SHFWUXP�:LQGRZ�Sn�VN�UPHQ���/LQLHEUHGGHQ�NDQ��QGUHV�LQWHUDNWLYW�YHG�DW�NOLNNH�PHG
K�MUH�PXVHNQDS�Sn�6SHFWUXP�:LQGRZ��Y�OJ�,QWHUDFWLYH�:LGWK�

6LPXODWLRQ�PHG�VWUXNWXUIRUPHO
6RP�HQ�DOWHUQDWLY�PHWRGH�WLO�GHQ�RYHQVWnHQGH�NDQ�J105�EUXJH�HW�PROHN\OHV�VWUXNWXUIRUPHO�WLO
EHUHJQLQJ�DI�VSHNWURVNRSLVNH�SDUDPHWUH���0ROHN\OHW�WHJQHV�L�HW�DQGHW�SURJUDP��I[�&KHP6NHWFK�����
6SHNWUHW�IRU�PHWKDQV\UHHWK\OHVWHU�VNDO�LJHQ�VLPXOHUHV��'HW�DQWDJHV��DW�VWUXNWXUIRUPOHQ�IRU�PROHN\OHW
HU�WHJQHW�L�&KHP6NHWFK�����RJ�HNVSRUWHUHW�VRP�HQ�0'/�02/�ILO��,�J105�LPSRUWHUHV�ILOHQ��Y�OJ
)LOH_,PSRUW_0'/�02/��,�ILO�GLDORJYLQGXHW�Y�OJHV�02/�ILOHQ��'HUHIWHU�IUHPNRPPHU�,PSRUW
6WUXNWXU�YLQGXHW��GHU��QVNHV�LNNH�QRJHW�VSHFLHOW��Vn�NOLN�2.��J105�YLO�SU�YH�DW�EHVWHPPH�NHPLVN
VNLIW�RJ�NREOLQJVNRQVWDQWHU�YHG�EUXJ�DI�HQ�GDWDEDVH�PHG�NHPLVN�VNLIW�VDPW�VLPSOH�DGGLWLRQVUHJOHU�
1nU�SURJUDPPHW�HU�I�UGLJ�IUHPNRPPHU�0ROHFXOH�:LQGRZ��VRP�YLVW�L�ILJXU����

ILJXU���



��

0DQ�VNDO�EHWUDJWH�UHVXOWDWHW�VRP�HQ�I�UVWH�WLOQ�UPHOVH��LGHW�GHU�NDQ�Y�UH�QRJHQ�DIYLJHOVH��PHQ�PH�
WRGHQ�HU�HW�Q\WWLJW�XGJDQJVSXQNW�WLO�SURGXNWLRQ�DI�GDWD��VRP�OHW�NDQ��QGUHV��.OLN�6SHNWUXP��8GHQ
DW�GHU�HU�IRUHWDJHW��QGULQJ�L�GDWD��IUHPNRPPHU�VSHNWUHW��VRP�YLVW�L�ILJXU����

'HU�HU�KHU�QRJHQ�DIYLJHOVH�L�NHPLVN�VNLIW��PHQ�HUIDULQJHQ�YLVHU��DW�J105�EHVWHPPHU�ULPHOLJH�GDWD
XG�IUD�VWUXNWXUIRUPOHQ��)RUHWDJ�HYW���QGULQJHU�L�NHPLVN�VNLIW�RJ�NOLN�5HFDOFXODWH�

ILJXU���



��

([FKDQJHUHDNWLRQHU
,�ILJXU����VHV�HWKDQROVSHNWUHW�EHUHJQHW�DI�J105�Sn�JUXQGODJ�DI�HQ�VWUXNWXUIRUPHO�WHJQHW�L�&KHP�
6NHWFK������6RP�PDQ�NDQ�VH��HU�GHU�NREOLQJ�PHOOHP�SURWRQHQ�L�2+�JUXSSHQ�RJ�SURWRQHUQH�L�&+��
JUXSSHQ��GHUIRU�InV�PXOWLSOHWWHUQH��VRP�YLVW�L�ILJXU����

ILJXU���

)RU�DW�NXQQH�IRUNODUH�KYRUIRU�SURWRQHQ�L�K\GUR[\JUXSSHQ�QRUPDOW�VHV�VRP�HQ�VLQJOHW��HU�PDQ�Q�GW
WLO�DW�WDJH�KHQV\Q�WLO�H[FKDQJHUHDNWLRQHU��8QGHU�QRUPDOH�IRUKROG�YLO�GHU�Y�UH�WLOVWU�NNHOLJ�PHG�VXUH
XUHQKHGHU�WLO�VWHGH�L�RSO�VQLQJHQ�WLO�DW�NDWDO\VHUH�KXUWLJ�XGVNLIWQLQJ�DI�K\GUR[\SURWRQHQ��3URWRQHQ
HU�LNNH�YHG�R[\JHQDWRPHW�O�QJH�QRN�WLO�DW�NREOH�PHG�SURWRQHUQH�L�&+��JUXSSHQ�

J105�NDQ�WDJH�KHQV\Q�WLO�LQWHUPROHN\O�UH�H[FKDQJHUHDNWLRQHU�Sn�I�OJHQGH�PnGH��,PSRUWHU�I�UVW�HW
HWKDQROPROHN\OH��)LOHU_,PSRUW��)LQG�ILOHQ�L�ILO�GLDORJYLQGXHW��9�OJ�0ROHFXOH_1HZ_0ROHFXOH��
'HUHIWHU�LPSRUWHUHV�HQGQX�HW�HWKDQROPROHN\OH�Sn�VDPPH�PnGH�VRP�GHW�I�UVWH��9�OJ�0ROHFX�
OH_([FKDQJH�IRU�DW�nEQH�([FKDQJH�:LQGRZ��'H�WR�VWUXNWXUHU�HU�YLVW�WLO�YHQVWUH�L�ILJXU�����WLO�K�MUH
VNDO�H[FKDQJHGDWD�LQGWDVWHV��/�J�P�UNH�WLO�DW�SURWRQHUQH�HU�QXPPHUHUHW�Sn�I�OJHQGH�PnGH�����
EHW\GHU�SURWRQ���Sn�PROHN\OH��������EHW\GHU�SURWRQ���Sn�PROHN\OH����(Q�KXUWLJ�PnGH�DW�LQGWDVWH
H[FKDQJHGDWD�Sn�HU�DW�NOLNNH�Sn�SURWRQHQ�L�2+�JUXSSHQ�RJ�GHUHIWHU��PHG�VKLIW�WDVWHQ�KROGW�QHGH�
NOLNNH�Sn�SURWRQHQ�L�2+�JUXSSHQ�L�GHW�DQGHW�PROHN\OH��6NULY���IRU�DW�IXOGI�UH�SHUPXWDWLRQHQ�
,QGWDVW�����L�5DWH�ERNVHQ�RJ�WU\N�5HWXUQ��,QGKROGHW�L�ERNVHQ�QHGHQXQGHU�VNLIWHU�WLO�)L[HG��VRP
YLVHU��DW�GH�Q�GYHQGLJH�GDWD�HU�LQGWDVWHW��([FKDQJH�:LQGRZ�YLO�GHUHIWHU�VH�XG��VRP�YLVW�L�ILJXU����



���

ILJXU���

7U\N�6SHFWUXP�HOOHU�5HFDOFXODWH�IRU�DW�VH�YLUNQLQJHQ�DI�H[FKDQJHUHDNWLRQHQ��'HUHIWHU�IUHPNRP�
PHU�VSHNWUHW��VRP�YLVW�L�ILJXU�����)RUHWDJ�HYW���QGULQJ�DI�UDWH�IRU�DW�VH�YLUNQLQJHQ��%HUHJQLQJHUQH
NDQ�JRGW�WDJH�ODQJ�WLG�DIK�QJLJ�DI�FRPSXWHUHQ�

ILJXU���



���

2UJDQLF�&KHPLVWU\�2QOLQH

2UJDQLF�&KHPLVWU\�2QOLQH�&'�520�ZLWK�:RUNERRN�DI�3DXO�5��<RXQJ��8QLYHUVLW\�RI�,OOLQRLV�DW�&KLFDJR�
$UEHMGVERJHQ�HU�Sn�����VLGHU�

3XEOLVKHG�E\�%URRNV�&ROH��������,6%1���������������

.DQ�EHVWLOOHV�RQOLQH��ZZZ�WKRPVRQ�FRP�3ULV��86����������XOW��������

&'�520�RJ�DUEHMGVERJ�LQGHKROGHU�XDIK�QJLJH�PRGXOHU�RP����IRUVNHOOLJH�HPQHU�LQGHQ�IRU�RUJD�
QLVN�NHPL��(W�DI�PRGXOHUQH�KDQGOHU�RP�VSHNWURVNRSL��,5���+�105����&�105��RJ�06��RJ�JLYHU
PXOLJKHG�IRU�DW�DUEHMGH�LQWHUDNWLYW�PHG�VSHNWURVNRSLVNH�SUREOHPVWLOOLQJHU��'HU�HU�VHOYVW�QGLJH
IRUO�E�LQGHQ�IRU�KYHU�DI�GH�VSHNWURVNRSLVNH�PHWRGHU��PHQ�GHU�HU�RJVn�IRUO�E��KYRU�GH���IRUVNHOOLJH
VSHNWURVNRSLVNH�PHWRGHU�LQWHJUHUHV��6SHNWURVNRSLDIVQLWWHW�DIVOXWWHV�PHG�HQ�TXL]�

(W�XGYDOJ�DI�GLVVH�IRUO�E�HU�WLOJ�QJHOLJ�Sn�ZHEDGUHVVHQ��KWWS���KRPHZRUN�FKHP�XLF�HGX�QH[W�KWP
9�OJ�VWRU�HOOHU�OLOOH�VN�UP�RJ�Y�OJ�GHUHIWHU�VSHNWURVNRSLPRGXOHW��+HU�ILQGHV�HQ�NRUW�EHVNULYHOVH�DI
WHRULHQ�EDJ�GH�IRUVNHOOLJH�VSHNWURVNRSLVNH�PHWRGHU�VDPW�RSJDYHU��GHU�JLYHU�HQ�JRG��YHOVH�L�IRUWRON�
QLQJ�DI�GH�IRUVNHOOLJH�IRUPHU�IRU�VSHNWUH��6SHNWUHQH�HU�JMRUW�LQWHUDNWLYH��9HG�DW�NOLNNH�Sn�LQWHUHVVDQ�
WH�WRSSH�InU�PDQ�KM�OS�WLO�IRUWRONQLQJHQ�

.OLS�IUD�2QOLQH�XGJDYHQ��&'�520��YLVHV�Sn�ILJXU����RJ�ILJXU����

ILJXU����6SHFWURVFRS\�PHG�5HYLHZ�6HFWLRQV��3UREOHP�6HWV�RJ�0XOWLSOH�&KRLFH�4XL]



���

ILJXU���

(Q�RSJDYH�JLYHU�HQ�EUXWWRIRUPHO�VDPW�PXOLJKHG�IRU�DW�VH�IRUVNHOOLJH�VSHNWUH�IRU�VWRIIHW��<GHUOLJHUH
RSO\VQLQJHU�RP�VWRIIHW�NDQ�InV�IUD�$QDO\VLV��VH�ILJXU�����

ILJXU���

,�ILJXU����VHV�ELOOHGHW�HIWHU�WU\N�Sn�NQDSSHQ�,QIUDUHG��+M�OS��GHU�YLVHV�L�GHW�QHGHUVWH�IHOW��NDQ�InV�YHG
DW�NOLNNH�Sn�HQ�WRS�HOOHU�Sn�,QWHUSUHW��VRP�GHU�HU�NOLNNHW�Sn�KHU�



���

,QIUDUHG�6SHFWURVFRS\�7XWRULDO�DQG�5HIHUHQFH��,5�7XWRU�

,QIUDUHG�6SHFWURVFRS\�7XWRULDO�DQG�5HIHUHQFH�HU�HW�XQGHUYLVQLQJVSURJUDP�L�,5�VSHNWURVNRSL��3URJUDP�
PHW�HU�ODYHW�DI�&KDUOHV�%��$EUDPV��&RORPELD�8QLYHUVLW\�L�VDPDUEHMGH�PHG�3(5.,1�(/0(5��3n
DGUHVVHQ�KWWS���ZZZ�FROXPELD�HGX�FX�FKHPLVWU\�HGLVRQ�,57XWRU�KWPO�ILQGHV�\GHUOLJHUH�RSO\VQLQ�
JHU�RP�SURJUDPPHW�VDPW�PXOLJKHG�IRU�DW�KHQWH�HQ�GHPR�DI�SURJUDPPHW��3URJUDPPHW�HU�GHOW�RS�L
��KRYHGDIVQLW��,QWURGXFWLRQ��7KHRU\�RI�6SHFWURVFRS\�RJ�,QWHUSUHWDWLRQ�RI�6SHFWUD��+YHUW�KRYHGDIVQLW�HU
LJHQ�LQGGHOW�L�HW�DQWDO�XQGHUDIVQLW��KYRU�PDQ�NDQ�NOLNNH�VLJ�IUHP�JHQQHP�DIVQLWWHWV�VLGHU�

,�,QWURGXFWLRQ�JLYHV�HQ�RYHUVLJW�RYHU�GH�JUXQGO�JJHQGH�SULQFLSSHU�L�VSHNWURVNRSL��KHUXQGHU�HQ�JHQ�
QHPJDQJ�DI�,5�VSHNWURPHWUHW��EnGH�HW�NODVVLVN�LQVWUXPHQW�RJ�HW�PRGHUQH��)RXULHU�7UDQVIRUP��

,�7KHRU\�RI�6SHFWURVFRS\�RPWDOHV��KYRUGDQ�O\V�DEVRUEHUHV�DI�PROHN\OHU��%nGH�GHQ�NODVVLVNH�PRGHO�DI�HW
WRDWRPLJW�PROHN\OH�RJ�GHQ�NYDQWHPHNDQLVNH�PRGHO�EHVNULYHV��'HVXGHQ�IRUNODUHV�PHUH�NRPSOLFHUH�
GH�YLEUDWLRQHU�DI�PROHN\OHUQH��YDQG��FDUERQGLR[LG�RJ�SHQWDQ�

,QWHUSUHWDWLRQ�RI�6SHFWUD�HU�GHW�FHQWUDOH�DIVQLW�L�SURJUDPPHW��,5�VSHNWUHQH�IRU����VWRIIHU�EOLYHU�JHQ�
QHPJnHW�L�GHWDOMHU��6DPPHQK�QJ�PHOOHP�DEVRUSWLRQVOLQHU�L�VSHNWUHQH�RJ�PROHN\OHWV�YLEUDWLRQHU
EOLYHU�YLVW�Sn�HQ�PHJHW�LOOXVWUDWLY�PnGH�

3URJUDPPHW�J�U�L�K�M�JUDG�EUXJ�DI�LQWHUDNWLY�JUDILN�RJ�DYDQFHUHGH�FRPSXWHUDQLPDWLRQHU��RJ�GHW�HU
GHUIRU�YHOHJQHW�WLO�DW�JLYH�HQ�IRUVWnHOVH�DI�JUXQGO�JJHQGH�SULQFLSSHU�L�,5�VSHNWURVNRSL�

3URWRQ�105�%DVLFV�DQG�5HIHUHQFH��105�7XWRU�

3URWRQ�105�%DVLFV�HU�HW�XQGHUYLVQLQJVSURJUDP�L�105�VSHNWURVNRSL�IUD�-RXUQDO�RI�&KHPLFDO�(GX�
FDWLRQ�6RIWZDUH��3URJUDPPHW�HU�ODYHW�DW�&��6��-XGG��-��'��0RUULVHWW��0��9��&KDUL�RJ�-��/��%URZQLQJ
+RXVWRQ�&RPPXQLW\�&ROOHJH�6\VWHP��+RXVWRQ��3URWRQ�105�%DVLFV�HU�HQ�PXOWLPHGLH�WXWRU��VRP
ILQGHV�Sn�&'�520�
3n�DGUHVVHQ�KWWS���MFKHPHG�FKHP�ZLVF�HGX�-&(6RIW�,VVXHV�6HULHVB63�63���SURJ��63���KWPO
NDQ�PDQ�In�\GHUOLJHUH�RSO\VQLQJHU�RP�SURJUDPPHW�

105�7XWRU�HU�LQGGHOW�L�ILUH�DIVQLW��,QWURGXFWLRQ��7KH�,QVWUXPHQW�5RRP��7KH�&ODVVURRP�RJ�7KH�/DERUD�
WRU\�

,�,QWURGXFWLRQ�JLYHV�HW�HNVHPSHO�Sn��KYRUGDQ�PDQ�EUXJHU�105�VSHNWURVNRSL�WLO�DW�EHVWHPPH�HW�XNHQGW
VWRI�

,�7KH�,QVWUXPHQW�5RRP�JLYHV�GHOV�HQ�JHQQHPJDQJ�DI�GHQ�JHQHUHOOH�WHRUL�IRU�105�VSHNWURVNRSL�RJ
GHOV�YLVHV��KYRUGDQ�PDQ�EHWMHQHU�LQVWUXPHQWHW��'HU�HU�GHVXGHQ�HQ�GHWDOMHUHW�JHQQHPJDQJ�DI�LQVWUX�
PHQWHWV�RSE\JQLQJ��*UDILN�RJ�DQLPDWLRQHU�EOLYHU�L�K�M�JUDG�EUXJW�WLO�DW�XQGHUE\JJH�IRUNODULQJHUQH�

,�7KH�&ODVVURRP�IRUNODUHV��KYLONHQ�VDPPHQK�QJ�GHU�HU�PHOOHP�PROHN\OHWV�VWUXNWXU�RJ�105�
VSHNWUHW�XG�IUD���VWRIIHU��SURSDQ���RO��HWKDQV\UHPHWK\OHVWHU��EHQ]HQ��HWKDQV\UHHWK\OHVWHU��SURSDQRQ
RJ�SURSHQV\UHPHWK\OHVWHU���$WRPHU��GHU�HU�DQVYDUOLJH�IRU�UHVRQDQVWRSSH��EOLYHU�IUHPK�YHW�L�HQ���'
PROHN\OPRGHO�VDPWLGLJ�PHG�WRSSHQ��'HU�HU�PXOLJKHG�IRU�DW�URWHUH���'�PRGHOOHQ�

,�7KH�/DERUDWRU\�JLYHV�GHU�HQ�LQWURGXNWLRQ�WLO�GHQ�IRUVNQLQJVP�VVLJH�DQYHQGHOVH�DI�105�LQGHQ�IRU
ELRNHPL�RJ�PHGLFLQ��'HU�YLVHV��KYRUGDQ�105�VSHNWURVNRSL�EUXJHV�WLO�DW�VWXGHUH�SURWHLQHQ]\PHW
ULERQXFOHDVH�



���

3URJUDPPHW�JLYHU�HQ�LOOXVWUDWLY�LQGI�ULQJ�L�105�VSHNWURVNRSL�RJ�HU�HW�XGP�UNHW�VXSSOHPHQW�WLO
DOPLQGHOLJH�WHNVWE�JHU��'HQ�GLJLWDOH�YLGHR��GHU�YLVHU�EHWMHQLQJHQ�DI�105�VSHNWURPHWHUHW��NRPSHQ�
VHUHU�L�QRJHQ�JUDG�IRU�PDQJOHQ�Sn�HW�ULJWLJW�LQVWUXPHQW�

8GNOLSQLQJ�DI�VSHNWUH�RJ�DQGHQ�JUDILN�PHG�6FUHHQ�5LS��

6SHNWUH��PROHN\OIRUPOHU�RJ�DQGHQ�JUDILN�NDQ�RYHUI�UHV�WLO�HW�WHNVWEHKDQGOLQJVSURJUDP�PHG�SUR�
JUDPPHW�6FUHHQ�5LS���

3URJUDPPHW�NDQ�KHQWHV�VRP�IUHHZDUH��KWWS���PHPEHUV�DRO�FRP�SURJHQF\�LQGH[�KWPO�

• cEQ�GHW�SURJUDP��GHU�VNDO�NOLSSHV�IUD��+YLV�GX�YLO�LQGV�WWH�NOLSSHQH�GLUHNWH�L�GLW�WHNVWEHKDQG�
OLQJVSURJUDP��VNDO�GHW�RJVn�Y�UH�nEQHW��(OOHUV�NDQ�XGNOLSSHQH�IUD�6FUHHQ�5LS���JHPPHV�VRP
ELOOHGILOHU�

• cEQ�SURJUDPPHW�6FUHHQ�5LS���

• 9�OJ�&DSWXUH,PDJH�_�*UDE�5HFWDQJXODU�$UHD��GHU�HU�DQGUH�PXOLJKHGHU�IRU�DW�XGY�OJH�HQ�KHO
VN�UP�HOOHU�GHOH�KHUDI�¥�VH�SURJUDPPHWV�KM�OS��

1X�IRUVYLQGHU�6FUHHQ�5LS���YLQGXHW�DXWRPDWLVN��RJ�Q�VWH�JDQJ�GHU�WU\NNHV�Sn�PXVHQ��VWDUWHU�XG�
NOLSQLQJHQ��9LQGXHW��GHU�VNDO�NOLSSHV�IUD��VNDO�GHUIRU�Y�UH�DNWLYW��+YLV�GHW�LNNH�HU�DNWLYW��Vn�J�U�GHW
DNWLYW�YHG�DW�NOLNNH�L�GHW�PHG�PXVHQ�

• +ROG�YHQVWUH�PXVHNQDS�QHGH�RJ�WU�N�PXVHQ�KHQRYHU�DUHDOHW��GHU�VNDO�NOLSSHV��6OLS�PXVHNQDS�
SHQ��1X�OLJJHU�GHW�NOLSSHGH�DUHDO�L�6FUHHQ�5LS���

• 9�OJ�(GLW�_�&RS\�HOOHU�&WUO�&��*n�WLO�GHW�VWHG��L�WHNVWEHKDQGOLQJVSURJUDPPHW���KYRU�XGNOLS�
SHW�VNDO�V�WWHV�LQG��%UXJ�5HGLJHU�_�6�W�LQG�HOOHU�&WUO�9�

:HE�EDVHUHGH�RSJDYHU

6Pn�LQWHUDNWLYH�RSJDYHU�L�WRONQLQJ�DI�+�105�VSHNWUH
,�GHWWH�DIVQLW�YLO�YL�NRUW�LQWURGXFHUH�SURFHGXUHQ�IRU�DUEHMGHW�PHG�VPn�RSJDYHU�L�WRONQLQJ�DI�VLPSOH
+�105�VSHNWUH��2SJDYHUQH�OLJJHU�Sn�HQ�ZHEVLGH��KYRU�HOHYHUQH�GLUHNWH�RJ�LQWHUDNWLYW�NDQ�DUEHMGH
PHG�WRONQLQJHQ�

2SJDYHUQH�NDQ�DQYHQGHV�L�IRUELQGHOVH�PHG�HW�XQGHUYLVQLQJVIRUO�E�RP�VSHNWURVNRSLVNH�PHWRGHU�
)RUXGV�WQLQJHUQH�IRU�DW�O�VH�RSJDYHUQH�HU��DW�HOHYHUQH�KDU�InHW�JHQQHPJnHW�GHQ�JUXQGO�JJHQGH
WHRUL�LQGHQ�IRU�+�105�VSHNWURVNRSL��RJ�DW�GH�HU�EOHYHW�IRUWUROLJH�PHG�WRONQLQJ�DI�VLPSOH�VSHNWUH�
'HW�YLO�VLJH��DW�HOHYHUQH�VNDO�Y�UH�EHNHQGW�PHG�EHW\GQLQJHQ�DI�GHW�NHPLVNH�VNLIW�RJ�EDJJUXQGHQ�IRU
WRSSHQHV�RSVSOLWQLQJ�L�PXOWLSOHWWHU��+HUXGRYHU�VNDO�HOHYHUQH�Y�UH�L�EHVLGGHOVH�DI�WDEHOY�UGLHU�IRU
NHPLVNH�VNLIW��RJ�HYHQWXHOW�NREOLQJVNRQVWDQWHU���I[�IUD�'DWDERJ�I\VLN�NHPL�HOOHU�IUD�HQ�WDEHO�GHU�OLJJHU
Sn�ZHEVLGHQ�

2SJDYHUQH�HU�NRQVWUXHUHW��Vn�GH�NDQ�KnQGWHUHV�GLUHNWH�IUD�HQ�LQWHUQHWEURZVHU��,QWHUQHW�([SORUHU
HOOHU�1HWVFDSH���RJ�GH�HU�SODFHUHW�Sn�I�OJHQGH�DGUHVVHU�

KWWS���ZZZ�NH�J\PIDJ�GN�LNW�VSHNWUR��

KWWS���ZZZ�NH�J\PIDJ�GN�LNW�VSHNWUR��
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+DU�PDQ�VWDUWHW�VLQ�EURZVHU�RJ�VNUHYHW�RYHQQ�YQWH�DGUHVVH�L�DGUHVVHIHOWHW��GXNNHU�I�OJHQGH�VWDUWELO�
OHGH�RS�

ILJXU���

+HUIUD�NDQ�PDQ�NOLNNH�VLJ�LQG�Sn�GH�RWWH��YHOVHVRSJDYHU��'HW�DQEHIDOHV�DW�VWDUWH�PHG�GH�ODYHVW
QXPPHUHUHGH�RSJDYHU�

)UD�RSJDYHUQH�HU�GHU�JHQYHMH�WLOEDJH�WLO�VLGHQ�PHG�RSJDYHRYHUVLJWHQ�

1nU�HQ�RSJDYH�HU�YDOJW��EOLYHU�GHU�YLVW�HW�VN�UPELOOHGH�DI�I�OJHQGH�W\SH�

ILJXU���



���

0DQ�KDU�L�GHWWH�ELOOHGH�PXOLJKHG�IRU�DW�In�KM�OS�WLO�WRONQLQJHQ�DI�+�105�VSHNWUHW�YHG�DW�SODFHUH
PDUN�UHQ�Sn�HQ�DI�WRSSHQH�RJ�NOLNNH�PHG�YHQVWUH�PXVHNQDS��(IWHU�GHQQH�SURFHGXUH�GXNNHU�HQ�OLOOH
KM�OSHWHNVW�RS�L�VLGHQV�QHGHUVWH�YLQGXH�

ILJXU���

'HW�HU�WDQNHQ��DW�HOHYHUQH�YHG�VHOYVW�QGLJW�DUEHMGH�VNDO�IRUV�JH�DW�WRONH�VSHNWUHQH��'HW�EHW\GHU��DW
GH��PHG�EDJJUXQG�L�VWRIIHWV�VWUXNWXUIRUPHO�RJ�GH�LQIRUPDWLRQHU�VSHNWUHQH�JLYHU��VNDO�IRUHVOn�HQ
VWUXNWXUIRUPHO�IRU�GHW�SnJ�OGHQGH�VWRI�

'HQ�WDEHO�PHG�Y�UGLHU�IRU�FKHPLFDO�VKLIWV��NHPLVNH�VNLIW����VRP�ILQGHV�Sn�ZHEVLGHQ���G�NNHU�VWRUW
VHW�EHKRYHW�IRU�LQIRUPDWLRQ�WLO�O�VQLQJ�DI�RSJDYHUQH�

1nU�HOHYHUQH�KDU�HW�EXG�Sn�HQ�VWUXNWXUIRUPHO��KDU�PDQ�I�OJHQGH�PXOLJKHGHU�IRU�DW�NRQWUROOHUH
UHVXOWDWHW�

¦ 9HG�DW�VH�RP�VWRIIHW�HU�PHG�L�GHQ�VDPOLQJ�DI�105�VSHNWUH��GHU�OLJJHU�Sn�NHPLV�KMHPPHVLGH��3n
VWDUWVLGHQ�HU�GHU�OLQNV�WLO�NHPLV�KMHPPHVLGH��KYRUIUD�PDQ�NDQ�KHQWH�+�105�VSHNWUH��VDPW�&
105�VSHNWUH��IRU�HQ�ODQJ�U�NNH�DI�VWRIIHU�L�'DWDERJ�I\VLN�NHPL��+�105�VSHNWUHQH�NDQ�NXQ
VHV�L�SURJUDPPHW�+105�YLHZHU������GHU�NDQ�KHQWHV�KMHP�IUD�$&'V�KMHPPHVLGH��VH�RYHQIRU��

¦ 9HG�DW�WHJQH�PROHN\OHW�L�&KHP6NHWFK������H[SRUWHUH�GHW�VRP�HQ�PRO�ILO�WLO�VLPXODWRUHQ�J105�
KYRU�105�VSHNWUHW�Vn�EHUHJQHV��(Q�YHMOHGQLQJ�L�EUXJHQ�DI�&KHP6NHWFK�����ILQGHV�L�HW�DQGHW
NDSLWHO�L�GHWWH�K�IWH��RJ�HQ�LQVWUXNWLRQ�L�EUXJHQ�DI�J105�ILQGHV�L�WHNVWHQ�RYHQIRU�

¦ 9HG�DW�WHJQH�PROHN\OHW�L�&KHP6NHWFK�����RJ�VHQGH�GHW�WLO�$&'�EHUHJQHU�DI�105�VSHNWUH���'HW
NRVWHU�GRJ�SHQJH�DW�In�GHWWH�DUEHMGH�XGI�UW��

3n�ZHEVLGHQ�HU�GHU�GHVXGHQ�UHIHUHQFH�WLO�HQ�VDPOLQJ�Sn�FD��W\YH�RSJDYHU��KYRU�GHU�EnGH�HU�+�105�
RJ�,5�VSHNWUXP�IRU�GHW�SnJ�OGHQGH�VWRI��'LVVH�RSJDYHU�HU�EHVNUHYHW�L�GHW�HIWHUI�OJHQGH�DIVQLW�
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,GHQWLILNDWLRQ�DI�RUJDQLVNH�IRUELQGHOVHU�XG�IUD�PROHN\OIRUPHO��,5��RJ�105�VSHNWUXP
9HG�LGHQWLILNDWLRQ�DI�RUJDQLVNH�VWRIIHU�YHG�KM�OS�DI�VSHNWURVNRSL�EUXJHU�PDQ�RIWH�HQ�NRPELQDWLRQ
DI�IRUVNHOOLJH�IRUPHU�IRU�VSHNWUH��,�GHQQH�RSJDYH��VRP�ILQGHV�Sn�NHPLV�KMHPPHVLGH��VNDO�PDQ�EH�
VWHPPH�VWRIIHWV�VWUXNWXUIRUPHO��QnU�PDQ�NHQGHU�GHWV�PROHN\OIRUPHO��,5�VSHNWUXP�RJ�+�105�
VSHNWUXP��6WRIIHUQH�HU�DQEUDJW�L�HQ�WDEHO��VH�ILJXU�����'HU�HU�L��MHEOLNNHW����VWRIIHU��2SJDYHU�P�UNHW
PHG�§/¨�HU�IRUKROGVYLV�OHWWH�RSJDYHU��+HQYLVQLQJ�WLO�RSJDYHUQH�ILQGHV�Sn�VLGH�����

ILJXU���

)�UVWH�V�MOH�DQJLYHU�QXPPHUHW�Sn�VWRIIHW��RJ�DQGHQ�V�MOH�DQJLYHU�VWRIIHWV�PROHN\OIRUPHO��9HG�DW
NOLNNH�Sn�IHOWHW�L�WUHGMH�V�MOH�VHV�VWRIIHWV�,5�VSHNWUXP��RJ�YHG�DW�NOLNNH�Sn�IHOWHW�L�IMHUGH�V�MOH�VHV�GHWV
+�105�VSHNWUXP��'HQQH�WHNVW�IUHPNRPPHU�YHG�DW�NLNNH�Sn�,QIRUPDWLRQ�RP�RSJDYHUQH�

,5�VSHNWUHQH�HU�IUHPVWLOOHW�PHG�HQ�,5�VLPXODWRU�IRU�LQVWUXPHQWHW�3HUNLQ�(OPHU�0RGHO������,5�
VSHNWURPHWHU��$QDO\VHUQH�HU�L�Y�VNHIDVH�L�QDWULXPFKORULGNU\VWDO��105�VSHNWUHQH�HU�IUHPVWLOOHW�PHG
HQ�105�6LPXODWRU�IRU�9DULDQ�(0����105�VSHNWURPHWHU�YHG�IUHNYHQVHQ����0+]��6LPXODWRUHUQH�HU
ODYHW�DI�3DXO�6FKDW]��8QLYHUVLW\�RI�:LVFRQVLQ��0DGLVRQ�RJ�IRUKDQGOHV�DI�ILUPDHW�)DOFRQ�
KWWS���ZZZ�IDOFRQVRIWZDUH�FRP
'D�GHU�HU�WDOH�RP�HNVSHULPHQWHOOH�GDWD��NDQ�PDQ�NRPPH�XG�IRU�VW�M�RJ�HYW��WRSSH�IUD�XUHQKHGHU�

7RONQLQJHQ�DI�VSHNWUHQH�HU�L�QRJHQ�JUDG�JMRUW�LQWHUDNWLY�YHG��DW�GHU�HU�LQGODJW�§KRW�VSRWV¨�Sn�VSHN�
WUHQH��GYV��DW�PDQ�NDQ�NOLNNH�Sn�YLVVH�GHOH�DI�VSHNWUHQH�RJ�In�RSO\VQLQJHU�VRP�KM�OS�WLO�RSNODULQJ�DI
VWRIIHUQHV�VWUXNWXU��+YLV�PDQ�NOLNNHU�Sn�,5�VSHNWUHW�HW�YLONnUOLJW�VWHG��InU�PDQ�RSO\VQLQJ�RP�GH
VWUXNWXUHU��GHU�JLYHU�DQOHGQLQJ�WLO�DEVRUSWLRQ�L�GHW�SnJ�OGHQGH�RPUnGH��RPUnGHW�KDU�HQ�EUHGGH�Sn
FD������FP�����)RUXGHQ�RSO\VQLQJ�RP�VWUXNWXU�DQJLYHV�GHW�Q�MDJWLJH�DEVRUSWLRQVLQWHUYDO�L�FP����LQ�
WHQVLWHW�RJ�HYW��IRUP��3n�105�VSHNWUHQH�NDQ�PDQ�NOLNNH�Sn�GH�UHVRQDQVWRSSH��GHU�HU�L�VSHNWUHW�
0DQ�InU�GD�RSO\VQLQJ�RP�VWUXNWXUHU��GHU�JLYHU�UHVRQDQV�YHG�WRSSHQV�NHPLVNH�VNLIW�HOOHU�W�W�YHG��FD�
����SSP���'HU�HU�PXOLJKHG�IRU�DW�YHNVOH�PHOOHP�,5�VSHNWUHW�RJ�105�VSHNWUHW��OLJHVRP�PDQ�NDQ
YHQGH�WLOEDJH�WLO�VWDUWVLGHQ�PHG�RSJDYHUQH��'H�RSO\VQLQJHU��PDQ�NDQ�In�LQWHUDNWLYW��VYDUHU�QRJHQ�
OXQGH�WLO�RSO\VQLQJHUQH�L�'DWDERJ�I\VLN�NHPL��,�QRJOH�WLOI�OGH�NDQ�GHW�Y�UH�Q�GYHQGLJW�DW�V�JH�RS�
O\VQLQJHU�L�VW�UUH�WDEHOY�UNHU��VnGDQQH�ILQGHV�Sn�NHPLV�KMHPPHVLGH�

(W�IRUVODJ�WLO�VWUXNWXUIRUPHO�NDQ�NRQWUROOHUHV�YHG�DW�VDPPHQOLJQH�GHW�XNHQGWH�VWRIV�VSHNWUXP�PHG
VSHNWUH�DI�NHQGWH�VWRIIHU��'HW�NDQ�J�UHV�Sn�I�OJHQGH�PnGH�
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¦ +�105�VSHNWUHW�NDQ�PDQ�VDPPHQOLJQH�PHG�HW�VLPXOHUHW�VSHNWUXP�DI�IRUVODJHW�WLO�VWUXNWXU�
IRUPHO��6WUXNWXUIRUPOHQ�NDQ�WHJQHV�L�&KHP6NHWFK�����RJ�HNVSRUWHUHV�VRP�02/�ILO��'HUHIWHU
NDQ�ILOHQ�LPSRUWHUHV�L�105�VLPXODWRUHQ�J105�HOOHU�VHQGHV�WLO�$&'�EHUHJQHU�DI�105�
VSHNWUH��0DQ�NDQ�RJVn�EHQ\WWH�GHQ�VDPOLQJ�DI�VSHNWUH��GHU�OLJJHU�Sn�NHPLV�KMHPPHVLGH�

¦ ,5�VSHNWUH�NDQ�KHQWHV�IUD�KWWS���ZHEERRN�QLVW�JRY�FKHPLVWU\�IRUP�VHU�KWP�

6SHNWURVNRSLRSJDYHU��GHU�O JJHU�RS�WLO�EUXJ�DI�FRPSXWHU

+HU�I�OJHU���RSJDYHHNVHPSOHU��2SJDYHUQH�NDQ�O�VHV�YHG�KM�OS�DI�WDEHOOHU�L�'DWDERJ�I\VLN�NHPL�VDPW
WDEHOOHU�SODFHUHW�Sn�NHPLV�KMHPPHVLGH��(QGYLGHUH�DQYHQGHV�SURJUDPPHU��VRP�RPWDOW�L�WHNVWHQ
RYHQRYHU�

2SJDYH��

(W�RUJDQLVN�VWRI�DQDO\VHUHV�YHG�HQ�HOHPHQWDUDQDO\VH��6WRIIHW�YLVHU�VLJ�XGHOXNNHQGH�DW�LQGHKROGH�&��+
RJ�1��9HG�IXOGVW�QGLJ�IRUEU�QGLQJ�DI��������J�DI�VWRIIHW�EOHY�GHU�GDQQHW��������J�&2��RJ��������J
+�2�

D� %HUHJQ�VWRIIHWV�HPSLULVNH�IRUPHO�

9HG�PDVVHVSHNWURVNRSL�EHVWHPPHV�VWRIIHWV�PRODUH�PDVVH�WLO�������J�PRO�

E� %HVWHP�VWRIIHWV�PROHN\OIRUPHO�

F� 7HJQ�GH�PXOLJH�VWUXNWXUIRUPOHU�DI�VWRIIHW�

1HGHQVWnHQGH�ILJXU���YLVHU�VWRIIHWV��+�105�VSHNWUXP�

ILJXU�����+�105�VSHNWUHW�DI�VWRIIHW��$NVHQ�DQJLYHU�NHPLVN�VNLIW�L�SSP��,QWHJUDONXUYHU�HU�LQGWHJQHW�

G� %HVWHP�IRUKROGHW�PHOOHP�DQWDOOHW�DI�+�DWRPHU�L�GH�IRUVNHOOLJH�JUXSSHU�DI�NHPLVN��NYLYDOHQWH
+�DWRPHU�RJ�NRPPHQWHU�EHOLJJHQKHGHQ�DI�GLVVH�

H� )RUNODU�NREOLQJVP�QVWHUHW�L�105�VSHNWUHW�RJ�LGHQWLILFHU�VWRIIHW�

I� 7HJQ�VWRIIHWV�VWUXNWXUIRUPHO�L�&KHP6NHWFK�RJ�EHUHJQ�VWRIIHWV�+�105�VSHNWUXP�L�J105�SUR�
JUDPPHW�
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2SJDYH��

CH2 CH
CH2 CH3

6WRIIHW�EXW���HQ�UHDJHUHU�PHG�K\GURJHQFKORULG��RJ�GDQQHU�WR�VWRIIHU�$�RJ�%��'H�WR�SURGXNWHU�DG�
VNLOOHV��RJ�GHU�RSWDJHV��+�105�VSHNWUH�DI�$�RJ�%�

ILJXU�����+�105�VSHNWUXP�DI�VWRI�$��$NVHQ�DQJLYHU�GH�NHPLVNH�VNLIW�L�SSP��,QWHJUDONXUYHU�HU�LQGWHJQHW�

ILJXU�����+�105�VSHNWUXP�DI�VWRI�%��$NVHQ�DQJLYHU�GH�NHPLVNH�VNLIW�L�SSP��,QWHJUDONXUYHU�HU�LQGWHJQHW�
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D� ,GHQWLILFHU�$�RJ�%�LGHW�GX�LQGGUDJHU�LQWHJUDONXUYHU��NHPLVNH�VNLIW�RJ�NREOLQJVP�QVWUH�L�GH�WR
�+�105�VSHNWUH�L�GLQ�DUJXPHQWDWLRQ�

E� .RQWUROOHU�GLW�VYDU�YHG�DW�WHJQH�$�RJ�%�L�&KHP6NHWFK�RJ�In�EHUHJQHW��+�105�VSHNWUHQH�L
J105�SURJUDPPHW�

F� *�U�UHGH�IRU�KYLONHW�DI�GH�WR�VWRIIHU�GX�IRUYHQWHU��GHU�GDQQHV�PHVW�DI�

2SJDYH��

(W�RUJDQLVN�VWRI�LQGHKROGHU�NXQ�&��+�RJ�2�

9HG�PDVVHVSHNWURVNRSL�EHVWHPPHV�VWRIIHWV�PRODUH�PDVVH�WLO�������J�PRO�

6WRIIHWV�NHPLVNH�HJHQVNDEHU�

• UHDJHUHU�QHXWUDOW�L�YDQGLJ�RSO�VQLQJ

• DIIDUYHU�EURPYDQG

• R[LGHUHV�DI�NDOLXPGLFKURPDW�L�VXU�Y�VNH��R[LGDWLRQVSURGXNWHW�UHDJHUHU
VXUW�L�YDQGLJ�RSO�VQLQJ

,�ILJXU���YLVHV�GHW�SURWRQGHNREOHGH���&�105�VSHNWUXP�DI�VWRIIHW�

ILJXU����'HW�SURWRQGHNREOHGH���&�105�VSHNWUXP�DI�VWRIIHW��'H�NHPLVNH�VNLIW�HU�DQJLYHW�L�SSP��6LJQDOHW�YHG���SSP
VN\OGHV�706�
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D� $QI�U�DQWDOOHW�DI�&���+��RJ�2�DWRPHU�L�PROHN\OHW�

 ,�ILJXU���YLVHV�RII�UHVRQDQV���&�105�VSHNWUHW�DI�VWRIIHW�

 

 ILJXU����2II�UHVRQDQV���&�105�VSHNWUHW�DI�VWRIIHW��'H�NHPLVNH�VNLIW�HU�DQJLYHW�L�SSP��6LJQDOHW�YHG���SSP�VN\OGHV�706�

E� *�U�UHGH�IRU�KYRU�PDQJH�+�DWRPHU�GH�IRUVNHOOLJH�&�DWRPHU�HU�EXQGHW�WLO�

F� *�U�UHGH�IRU�&�DWRPHUQHV�K\EULGLVHULQJ�

G� *�U�UHGH�IRU�KYLONHQ�IXQNWLRQHO�JUXSSH�VWRIIHW�LQGHKROGHU�

H� 7HJQ�VWRIIHWV�VWUXNWXUIRUPHO�

I� %UXJ�+105�YLHZHUHQ�WLO�DW�YLVH��+�105�VSHNWUHW�DI�VWRIIHW�

J� )RUNODU�GHW�NRPSOLFHUHGH�NREOLQJVP�QVWHU�L�VWRIIHWV��+�105�VSHNWUXP�

6SHNWURVNRSLRSJDYHU��VRP�NDQ�O¡VHV�YHG�KM OS�DI�'DWDERJ�I\VLN�NHPL

+HU�I�OJHU���RSJDYHHNVHPSOHU��)OHUH�RSJDYHU�DI�GHQQH�W\SH�OLJJHU�Sn�NHPLV�KMHPPHVLGH�¥�VH�VLGH�����

2SJDYH��

(W�RUJDQLVN�VWRI�LQGHKROGHU�L�PDVVHSURFHQW�������&�RJ�������+�

6WRIIHW�KDU�I�OJHQGH�,5��RJ��+�105�VSHNWUH�
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ILJXU����,5�VSHNWUXP�

ILJXU����105�VSHNWUXP��.HPLVN�VNLIW�L�SSP��,QWHJUDOHU�HU�LQGWHJQHW�

,I�OJH�VWRIIHWV�PDVVHVSHNWUXP�HU�GHQ�PRODUH�PDVVH����J�PRO�

D� 2SVNULY�VWRIIHWV�PROHN\OIRUPHO�

E� )RUNODU�XG�IUD�,5�VSHNWUHW��KYLONH�YLEUDWLRQHU�GHU�HU�L�VWRIIHW�

F� )RUNODU�KYLONH�RSO\VQLQJHU��+�105�VSHNWUHW�JLYHU�RP�VWRIIHW�

'HW�YLGHV�HQGYLGHUH��DW�VWRIIHW�KDU�HW�NRJHSXQNW�Sn����°&��VDPW�DW�GHW�LNNH�NDQ�R[LGHUHV�DI�7ROOHQV
UHDJHQV�

G� 2SVNULY�VWRIIHWV�VWUXNWXUIRUPHO�RJ�QDYQ�



���

2SJDYH���

1HGHQIRU�YLVHV�,5��RJ��+�105�VSHNWUHW�DI�GHW�RUJDQLVNH�VWRI�&D+E2F�

ILJXU����,5�VSHNWUXP�

ILJXU����105�VSHNWUXP��.HPLVN�VNLIW�L�SSP��,QWHJUDOHU�HU�LQGWHJQHW�

D� %HVNULY�KYLONH�RSO\VQLQJHU�,5�VSHNWUHW�JLYHU�RP�PROHN\OHW��2SVNULY�KHUXQGHU�EnGH�HQ�IXQNWLR�
QHO�JUXSSH��VRP�PROHN\OHW�LQGHKROGHU��VDPW�HQ�GHW�LNNH�LQGHKROGHU�

E� 9HG�IXOGVW�QGLJ�IRUEU�QGLQJ�DI�������J�VWRI�InV������J�&2��RJ������J�+�2�
2SVNULY�VWRIIHWV�PROHN\OIRUPHO�

F� 6WRIIHW�NDQ�R[LGHUHV�DI�&U�2�
���L�VXU�RSO�VQLQJ��LGHW�GHU�GDQQHV�&U���LRQHU�VDPW�HW�DOGHK\G�

2SVNULY�VWUXNWXUIRUPHO�RJ�QDYQ�IRU�VHOYH�VWRIIHW��VDPW�IRU�GHW�DOGHK\G�GHU�GDQQHV�

G� 2SVNULY�RJ�DIVWHP�UHDNWLRQVVNHPDHW�IRU�GHQ�RPWDOWH�UHGR[UHDNWLRQ�

H� )RUNODU��+�105�VSHNWUHWV�XGVHHQGH�
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2SJDYH���

,VRPHUH�EXWDQROHU�

D� 2SVNULY�VWUXNWXUIRUPOHU�RJ�V\VWHPDWLVNH�QDYQH�IRU�GH���LVRPHUH�EXWDQROHU�

1HGHQIRU�YLVHV�,5�VSHNWUHW�IRU�HW�DI�GH�LVRPHUH�PROHN\OHU��VDPW��+�105�VSHNWUH�IRU���DQGUH�DI�GH
LVRPHUH�EXWDQROHU�

E� )RUNODU�,5�VSHNWUHWV�XGVHHQGH�
(U�GHW�PXOLJW�DW�DIJ�UH��KYLONHQ�DI�GH�LVRPHUH��GHU�KDU�GHW�YLVWH�,5�VSHNWUHW"

F� +YLONHQ�DI�GH���LVRPHUH�YLO�KDYH�GHW�VLPSOHVWH�105�VSHNWUXP"
+YRUGDQ�YLO�GHWWH�VSHNWUXP�VH�XG"

G� )RUNODU�GH���YLVWH�105�VSHNWUH�LGHW�NHPLVN�VNLIW��NREOLQJVP�QVWHU�RJ�LQWHJUDOHU�RPWDOHV�
+YLONH���LVRPHUH�KDU�GH�YLVWH�VSHNWUH"

ILJXU����,5�VSHNWUXP�

ILJXU����105�VSHNWUXP��.HPLVN�VNLIW�L�SSP��,QWHJUDOHU�HU�LQGWHJQHW�
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ILJXU����105�VSHNWUXP��.HPLVN�VNLIW�L�SSP��,QWHJUDOHU�HU�LQGWHJQHW�
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(NVDPHQ

(NVHPSHO�Sn�HNVDPHQVVS¡UJVPnO�L�105�VSHNWURVNRSL�L�WLONQ\WQLQJ�WLO�NDSLWOHW�
105��RJ�,5�VSHNWURVNRSL�VRP�YDOJIULW�RPUnGH�

)RUXGV�WQLQJHU�

,�IRUEHUHGHOVHVORNDOHW�KDU�HOHYHQ�DGJDQJ�WLO�GH�V�GYDQOLJH�KM�OSHPLGOHU��+HUXGRYHU�HU�GHU�DGJDQJ�WLO
HQ�FRPSXWHU��GHU�HU�IRUV\QHW�PHG�I�OJHQGH�SURJUDPPHU��+105�YLHZHU��&105�YLHZHU��&KHP�
6NHWFK�����RJ�J105�

,�WLOI�OGH�DI�DW�GHW�LNNH�O\NNHV�IRU�HOHYHQ�DW�ILQGH�IUHP�WLO�VWUXNWXUHQ�IRU�PROHN\OHW��OLJJHU�GHU�ILOHU
Sn�FRPSXWHUHQ��XQGHU�DQRQ\PLVHUHGH�QDYQH��VRP�NXQ�HU�NHQGW�DI�O�UHUHQ���)LOHUQH�NDQ�EUXJHV�L
IRUWV�WWHOVHQ�PHG�VLPXOHULQJHQ�L�J105�

�+�105�VSHNWURVNRSL
3n�YHGODJWH�ILJXU���ILQGHV��+�105�VSHNWUHW�IRU�HW�VWRI�PHG�PROHN\OIRUPOHQ�&�+��2��RJ�GHW�V\VWH�
PDWLVNH�QDYQ�HWK\OSURSDQRDW�

'HU��QVNHV�HQ�JHQQHPJDQJ�DI�GH�RYHUYHMHOVHU��GX�VNDO�J�UH�IRU�DW�IRUNODUH�VWRIIHWV�VWUXNWXUIRUPHO
XG�IUD�VSHNWUHW�

'X�VNDO�KHUXQGHU�IRUNODUH�EHJUHEHUQH�LQWHJUDONXUYH��NHPLVN�VNLIW�RJ�ILQVWUXNWXURSVSOLWQLQJ�

8QGHU�HNVDPLQDWLRQHQ�NDQ�GX�GHPRQVWUHUH�HQ�VLPXODWLRQ�DI�HW�105�VSHNWUXP�IRU�GHW�SnJ�OGHQGH
VWRI�PHG�SURJUDPPHW�J105�

�+XVN��DW�GX�I�UVW�HU�Q�GW�WLO�DW�WHJQH�VWUXNWXUIRUPOHQ�L�&KHP6NHWFK�����RJ�LPSRUWHUH�VWUXNWXUHQ�L
J105�SURJUDPPHW�VRP�HQ�PRO�ILO��

)LJXU�����+�105�VSHNWUXP�IRU�HWK\OSURSDQRDW
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$QDO\VH�DI�IDUYHVWRIEODQGLQJ�YHG
VSHNWURIRWRPHWUL�RJ�UHJQHDUN

-RKQ�7KRPDV�-DFREVHQ

,QGOHGQLQJ

5HJQHDUNHW�(BIDUYHU�[OV�LQGHKROGHU�GDWD�RJ�VSHNWUH�IRU�V\Y�IRUVNHOOLJH�IDUYHVWRIIHU�PHG�(�QXPUH��9HG
KM�OS�DI�DUNHW�NDQ�PDQ�LGHQWLILFHUH�WR�IDUYHVWRIIHU��GHU�LQGJnU�L�HQ�EODQGLQJ��RJ�EHVWHPPH�GHUHV
NRQFHQWUDWLRQ�

%UXJHUYHMOHGQLQJ

cEQ�UHJQHDUNHW�(BIDUYHU�[OV�RJ�Y�OJ�IDQHEODGHW�'DWD�

0DQ�NDQ�VH�VSHNWUHQH�IRU�GH�UHQH�IDUYHVWRIIHU�RJ�VSHNWUHW�IRU�EODQGLQJHQ�YHG�DW�Y�OJH�IDQHEODGHW
5HQH�RJ�XNHQGW��9HG�DW�VDPPHQOLJQH�GH�UHQH�IDUYHVWRIIHUV�VSHNWUH�PHG�EODQGLQJHQV�VSHNWUXP��NXU�
YHQ�PDUNHUHW�PHG�NU\GVHU���NDQ�PDQ�In�HQ�LGH�RP��KYLONH�IDUYHVWRIIHU�EODQGLQJHQ�LQGHKROGHU�

,�WR�DI�FHOOHUQH�IUD�-��WLO�3���VYDUHQGH�WLO�QHWRS�GH�WR�DNWXHOOH�IDUYHVWRIIHU��LQGWDVWHU�EUXJHUHQ�GH�WR
IDUYHVWRIIHUV�IRUPRGHGH�NRQFHQWUDWLRQHU��'H�DQGUH�IDUYHVWRIIHUV�NRQFHQWUDWLRQHU�VNDO�IRUWVDW�Y�UH
QXO��5HJQHDUNHW�DGGHUHU�GH�WR�IDUYHVWRIIHUV�DEVRUEDQVHU�RJ�YLVHU�GHQ�UHVXOWHUHQGH�DEVRUEDQV�L�NR�
ORQQH�5��RYHUVNULIW�7HVWEODQGLQJ���,QGWDVWQLQJ�DI�IRUPRGHGH�NRQFHQWUDWLRQHU�JHQWDJHV��LQGWLO�NXU�
YHUQH�8NHQGW�RJ�7HVWEODQGLQJ�HU�VDPPHQIDOGHQGH��6n�HU�IDUYHVWRIIHUQH�L�EODQGLQJHQ�LGHQWLILFHUHW��RJ
GHUHV�NRQFHQWUDWLRQHU�L�EODQGLQJHQ�HU�EHVWHPW�
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D��LNNH�VDPPHQIDOG E��VDPPHQIDOG�DI�8NHQGW�RJ�WHVWEODQGLQJ

7HRULHQ�EDJ�UHJQHDUNHW

%HUHJQLQJHUQH�L�UHJQHDUNHW�E\JJHU�Sn�/DPEHUW�%HHUV�/RY�

$ O= ⋅ ⋅[ ] ( ); ;ε λ

+YRU

$ HU�DEVRUEDQVHQ�YHG�E�OJHO�QJGH�λ

>;@ HU�GHQ�DNWXHOOH�NRQFHQWUDWLRQ�DI�VWRI�;

ε�;�λ HU�HQ�VWRINRQVWDQW��GHQ�PRODUH�HNVWLQNWLRQVNRHIILFLHQW��VRP�HU�DIK�QJLJ�DI�E�OJH�
O�QJGH

O HU�O\VYHMHQV�O�QJGH�JHQQHP�RSO�VQLQJHQ

/DPEHUW�%HHUV�ORY�XGWU\NNHU�SURSRUWLRQDOLWHW�PHOOHP�DEVRUEDQV�RJ�DNWXHO�NRQFHQWUDWLRQ��,�UHJQH�
DUNHW�EHUHJQHV�HQ�RSO�VQLQJV�DEVRUEDQV�$�YHG�HW�JLYHW�IDUYHVWRILQGKROG�XG�IUD�HQ�PnOW�DEVRUEDQV�$�

YHG�¨VWDQGDUGLQGKROGHW¨���PJ�/�
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%ODQGLQJHQV�DEVRUEDQV�EHUHJQHV�VRP�HQ�Y�JWHW�VXP�DI�GH�HQNHOWH�IDUYHVWRIIHUV�DEVRUEDQV��9�JWIDN�
WRUHUQH�F�;��RJ�F�<��HU�EODQGLQJHQV�DNWXHOOH�LQGKROG��L�PJ�/��DI�IDUYHVWRIIHU��,�UHJQHDUNHW�IRUHJnU
GHQQH�EHUHJQLQJ�L�NRORQQHUQH�-�WLO�3��%ODQGLQJHQV�DEVRUEDQV�VXPPHUHV�L�NRORQQH�5�RJ�NDQ�XPLG�
GHOEDUW�VDPPHQOLJQHV�PHG�EODQGLQJHQV�PnOWH�DEVRUEDQV��VRP�VWnU�L�NRORQQH�4�
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� �

,GHHU�WLO�EUXJ�DI�UHJQHDUNHW

0DQ�NDQ�RYHUI�UH�DEVRUEDQVGDWD�IUD�HQ�GDWDRSVDPOLQJ�WLO�NRORQQHQ�8NHQGW��0DQ�VNDO�Vn�Y�UH�RS�
P�UNVRP�Sn��DW�PnOLQJHUQH�IRUHWDJHV�YHG�GH�VDPPH�E�OJHO�QJGHU�VRP�L�UHJQHDUNHW��$EVRUEDQVPn�
OLQJHU�Sn�EODQGLQJ�RJ�UHQH�IDUYHVWRIIHU�E�U�Y�UH�ODYHW�PHG�GHW�VDPPH�VSHNWURIRWRPHWHU��5HJQHDUNHW
NDQ�EUXJHV�WLO�HQ�HOHY�YHOVH��KYRU�HOHYHUQH�PDQXHOW�PnOHU�DEVRUEDQVHU�DI�I[�HQ�YLQJXPPLRSO�VQLQJ�
'H�LQGWDVWHU�GHUHV�UHVXOWDWHU�L�8NHQGW�NRORQQHQ�RJ�EUXJHU�UHJQHDUNHW�WLO�DW�EHVWHPPH�DUWHQ�RJ�LQG�
KROGHW�DI�IDUYHVWRIIHU�L�YLQJXPPLHQ��2SO�VQLQJHU�NDQ�SDVVHQGH�ODYHV�PHG�HQ�NRQFHQWUDWLRQ�Sn��
PJ�/�

(OHNWURQLVNH�ELODJ

5HJQHDUN�L�([FHO�����IRUPDW�NDQ�KHQWHV�IUD�NHPLV�KMHPPHVLGH�KWWS���NH�J\PIDJ�GN��)LOHQ
(BIDUYHU�[OV�HU�EHVNUHYHW�L�GHWWH�LQGO�J��<GHUOLJHUH�ILQGHV�(BIDUYHU��[OV�RJ�(BIDUYHU��[OV��KYRU�GHQ
XNHQGWH�EODQGLQJ�LQGHKROGHU�WR�DQGUH�DI�GH�PXOLJH�IDUYHVWRIIHU��(QGHOLJ�ILQGHV�(BIDUYHU��[OV��KYRU
IDUYHVWRIIHUQHV�NRQFHQWUDWLRQHU�LNNH�HU�S�QH�UXQGH�WDO��5HJQHDUNVILOHUQH�HU�LNNH�EHVN\WWHGH��RJ�EUX�
JHUH�NDQ�IULW�UHWWH�L�GHP�HIWHU�EHKDJ�

(NVDPHQ

9HG�VNULIWOLJ�VWXGHQWHUHNVDPHQ�KDU�GHU�Y�UHW�VWLOOHW�RSJDYHU�PHG�HQ�SUREOHPVWLOOLQJ��GHU�OLJQHU�GHQ
L�UHJQHDUNHW��'HQ�WUDGLWLRQHOOH�O�VQLQJVVWUDWHJL�HU�RSVWLOOLQJ�DI�WR�OLJQLQJHU�PHG�WR�XEHNHQGWH��OLJ�
QLQJHUQH�NDQ�O�VHV��KYLV�PDQ�IRU�HNVHPSHO�NHQGHU�GH�PRODUH�HNVWLQNWLRQVNRHIILFLHQWHU�IRU�GH�WR
DEVRUEHUHQGH�VWRIIHU�YHG�WR�IRUVNHOOLJH�E�OJHO�QJGHU��5HJQHDUNHW�LOOXVWUHUHU�HQ�PHUH�GLUHNWH�O�V�
QLQJVVWUDWHJL�RYHU�IRU�GHQ�NHPLVNH�SUREOHPVWLOOLQJ��+HOH�VSHNWUH�O�JJHV�WLO�JUXQG�IRU�EHVYDUHOVHQ��RJ
O�VQLQJVPRGHOOHQ�IRNXVHUHU�Sn�GHW�IXQGDPHQWDOH�SULQFLS��DW�DEVRUEDQVHQ�HU�HQ�DGGLWLY�VW�UUHOVH�RJ
SURSRUWLRQDO�PHG�LQGKROGHW�DI�DEVRUEHUHQGH�VWRI��'HW�NDQ�W�QNHV��DW�GHQQH�IRUHQNOLQJ�DI�SUREOHP�
VWLOOLQJHQV�PDWHPDWLVNH�DVSHNWHU�YLO�Y�UH�WLO�IRUGHO�IRU�HOHYHUQH�

'HW�HU�PHJHW��QVNHOLJW��DW�GHU�LQGK�VWHV�HUIDULQJHU�RPNULQJ�DQYHQGHOVH�DI�Q\H�UHJQHWHNQLVNH�KM�O�
SHPLGOHU�YHG�VNULIWOLJ�HNVDPHQ�L�NHPL��8PLGGHOEDUW�V\QHV�GHU�DW�Y�UH�QDWXUOLJH�DQYHQGHOVHU�DI�UHJ�
QHDUN�LQGHQ�IRU�RPUnGHU�VRP�NHPLVN�OLJHY�JW��KHUXQGHU�V\UHEDVH�OLJHY�JWH���UHDNWLRQVNLQHWLN�RJ
SUREOHPVWLOOLQJHU�VRP�GHQ�IRUHODJWH�L�GHWWH�LQGO�J��VWRUH�GDWDP�QJGHU��

'HW�HU�KnEHW��DW�GHWWH�LQGO�J�NDQ�LQVSLUHUH�WLO�IRUV�JVDQV�JQLQJHU��(Q�RYHUNRPPHOLJ�IRUV�JVPRGHO
NXQQH�Y�UH��DW�ODGH�DQYHQGHOVH�DI�UHJQHDUN�LQGJn�L�HQ�GHO�DI�HQ�GH�WUH�RSJDYHU��VRP�WUDGLWLRQHOW
VWLOOHV�WLO�HNVDPHQ�L�NHPL�


