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RFKUDQD�åSLFH�SURWL�QiUD]X�����-�D�WODNX����N1

WRH�SURWHFWLRQ�DJDLQVW�LPSDFW�XS�WR�����-�DQG�SUHVVXUH����N1

RGROQRVĨ�]YUåNX�REXYL�SURWL�SULHQLNX�D�DEVRUSFLL�YRG\

XSSHU�UHVLVWDQFH�WR�SHQHWUDWLRQ�DQG�DEVRUSWLRQ�RI�ZDWHU

RFKUDQD�SURWL�SUHSLFKX�SRGRåYRYpKR�NRPSOH[X�GR������1

RXWVROH�FRPSOH[�SURWHFWLRQ�DJDLQVW�SXQFWXUH�XS�WR�������1

RGROQRVĨ�SRGRåYRYpKR�NRPSOH[X�SURWL�NRQWDNWQpPX�WHSOX�
GR�����&
�
RXWVROH�FRPSOH[�UHVLVWDQFH�DJDLQVW�FRQWDFW�KHDW�XS�WR�����&�

REXY�EH]�NRYRYìFK�NRPSRQHQWRY

QRQ�PHWDOOLF�FRPSRQHQWV�IRRWZHDU

L]ROiFLD�SRGRåYRYpKR�NRPSOH[X�SURWL�FKODGX

LQVXODWLRQ�RI�RXWVROH�FRPSOH[�DJDLQVW�FROG:
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V\VWpP\�D�V\PERO\
V\VWHPV�DQG�V\PEROV
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&$3�&2032�
NRPSR]LWQi�WXçLQND��DQWLPDJQHWLFNi��L]ROXM~FD�WHSOR�D�FKODG��
ĕDKåLD��OHQ����JUDPRYi�KPRWQRVĨ�Y�SRURYQDQt�V����JUDPRYRX�
KPRWQRVĨRX�RFHĕRYHM�WXçLQN\

FRPSRVLWH�WRH�FDS��DQWLPDJQHWLF��KHDW�DQG�FROG�LQVXODWLQJ��
OLJKWHU��RQO\����J�ZHLJKW�LQ�FRPSDULVRQ�ZLWK����J�ZHLJKW�RI�VWHHO�
WRH�FDS

.(9/$5�,162/(��
SODQçHWD�SURWL�SUHSLFKX�]�DQWLSHUIRUDĀQHM�WH[WtOLH���NHYODUX��
RSWLPiOQD�ÁH[LELOLWD��ĕDKåLD��OHQ����JUDPRYi�KPRWQRVĨ�Y�SRURYQDQt�
VR����JUDPRYRX�KPRWQRVĨRX�RFHĕRYHM�VWLHON\��L]ROXM~FD�WHSOR�D�
FKODG

DQWL�SXQFWXUH�LQVROH�IURP�DQWL�SHUIRUDWLQJ�WH[WLOH���NHYODU��RSWLPDO�
ÁH[LELOLW\��OLJKWHU��RQO\����J�ZHLJKW�LQ�FRPSDULVRQ�ZLWK����J�ZHLJKW�
RI�VWHHO�LQVROH��KHDW�DQG�FROG�LQVXODWLQJ

7+(502�),;('�+($/��
WHSORP�D�FKODGRP�À[RYDQì�RSlWRN�Y�SURÀOH�RSWLPiOQHKR�WYDUX�
SlW\�]�WYDURYR�VWiOHKR�PDWHULiOX�Y\UREHQì�åSHFLiOQRX�åRNRYRX�
WHFKQROyJLRX

À[HG�KHDO�E\�KHDW�DQG�FROG�LQ�SURÀOH�RI�RSWLPDO�VKDSH�RI�KHDO�
IURP�VKDSH�À[HG�PDWHULDO�PDGH�E\�VSHFLDO�VKRFN�WHFKQRORJ\

727$/�'5<��
V\VWpP�XPRçěXM~FL�]YìåHQ~�DEVRUSFLX�D�GHVRUSFLX�SRWX��
]DFKRYiYDM~FL�PLNURFLUNXOiFLRX�Y]GXFKX�YR�YQ~WUL�REXYL�FKRGLGOR�
RSWLPiOQH�Y�VXFKRP�SURVWUHGt

\VWHP�HQDEOLQJ�LQFUHDVHG�DEVRUSWLRQ�DQG�GHVRUSWLRQ�RI�VZHDW��
DLU�PLFURFLUFXODWLRQ�LQVLGH�IRRWZHDU�LV�NHHSLQJ�IRRW�RSWLPDOO\�
LQ�GU\�HQYLURQPHQW

&20)257�$%625%��
NRPELQiFLD�V\VWpPX�727$/�'5<�GRSOQHQi�Y�REODVWL�SlW\�VWLHON\�
H[WUpPQH�PlNNìP�SRO\XUHWiQRYìP�QiOHSNRP��]DEH]SHĀXM~FLP�
SRFLW�SRKRGOQRVWL�D�PlNNRVWL�V�YìUD]Q\P�WOPLDFLP�~ĀLQNRP�SURWL�
RWUDVRP�Y�REODVWL�SlW\�SUL�FK{G]L

FRPELQDWLRQ�RI�727$/�'5<�V\VWHP�VXSSOHPHQWHG�ZLWK�H[WUHPHO\�
VRIW�SRO\XUHWKDQH�SLHFH�LQ�KHDO�SDUW�RI�LQVROH��SURYLGLQJ�VHQVH�
RI�FRPIRUW�DQG�VRIWQHVV�ZLWK�VWURQJ�DEVRUSWLYH�HIIHFW�DJDLQVW�
YLEUDWLRQV�LQ�KHDO�DUHD�ZKLOH�ZDONLQJ�

��'(16,7<��
SRGRåYRYì�NRPSOH[�]�WURFK�U{]QH�KXVWRWQìFK�ĀDVWt�]Y\åXMH�
ÁH[LELOLWX�SUL�]DFKRYDQt�Y\VRNìFK�SDUDPHWURY�SURWLåP\NRYRVWL�D�
RGROQRVWL�SRGRåY\�SURWL�RGHUX

RXWVROH�FRPSOH[�IURP�WKUHH�GLIIHUHQW�GHQVLW\�SDUWV�LQFUHDVHV�
ÁH[LELOLW\�E\�NHHSLQJ�RI�KLJK�SDUDPHWHUV�RI�DQWL�VOLS�SURWHFWLRQ�
DQG�DEUDVLRQ�UHVLVWDQFH�RI�RXWVROH

'8$/�$17,6/,3�6<67(0��
NRPELQiFLD�PDWHULiORY�SRO\XUHWiQX�D�WHUPRSODVWLFNpKR�
SRO\XUHWiQX�SRXçLWpKR�Y�QiåĕDSRYHM�ĀDVWL�SRGRåY\�XPRFěXMH�
SURWLåP\NRYp�YODVWQRVWL�REXYL

PDWHULDO�FRPELQDWLRQ�RI�SRO\XUHWKDQH�DQG�WKHUPRSODVWLF�
SRO\XUHWKDQH�XVHG�LQ�ZDONZD\�SDUW�RI�RXWVROH�HQKDQFHV�DQWL�VOLS�
SURSHUWLHV�RI�IRRWZHDU

35
$
&
2
9
1
É
�$
�%
(=
3(
ÿ
1
2
67
1
É
�2
%8
9

6+2&.�$%625%(5��
NRQåWUXNFLD�SlWQHM�ĀDVWL�SRGRåY\��NWRURX�REXY�]tVNDYD�VFKRSQRVĨ�
WOPLĨ�QiUD]\�SUL�FK{G]L��ĀtP�VD�]QDĀQH�]Y\åXMH�NRPIRUW�SUL�QRVHQt�
REXYL

FRQVWUXFWLRQ�RI�KHDO�SDUW�RI�VROH�E\�ZKLFK�IRRWZHDU�UHDFKHV�
DELOLW\�WR�DEVRUE�LPSDFWV�ZKLOH�ZDONLQJ�DQG�LW�FRQVLGHUDEO\�
LQFUHDVHV�FRPIRUW�ZKLOH�ZDONLQJ

:$6+$%/(
REXY�MH�PRçQp�SUDĨ��SRSUL�NRPSDNWQRVWL�PDWHULiOX�MH�SULHG\åQi�D�
]iURYHě�K\GURIyEQD��YKRGQi�DM�GR�SURVWUHGt��NGH�MH�SRçDGRYDQi�
Y\VRNi�PLHUD�K\JLHQLFNìFK�SRçLDGDYLHN

IRRWZHDU�LV�SRVVLEOH�WR�ZDVK��DORQJ�FRPSDFWQHVV�RI�PDWHULDO��
LW�LV�DLU�SHUPHDEOH�DQG�DW�WKH�VDPH�WLPH�ZDWHU�UHSHOOHQW��DOVR�
VXLWDEOH�WR�WKH�SODFHV�ZKHUH�KLJK�OHYHO�RI�VDQLWDU\�UHTXLUHPHQWV�
DUH�UHTXLUHG

35(66�287��
LQRYDWtYQ\�MD]\N�SUH�NRPIRUWQ~�FK{G]X�]DEH]SHĀXMH�PLQLPDOL]iFLX�
WODNX�QD�SULHKODYRN

LQQRYDWLYH�WRQJXH�IRU�FRPIRUW�ZDONLQJ�SURYLGHV�IRU�PLQLPD]LQJ�
SUHVVXUH�RQ�LQVWHS

:,1'�&,5&8/$7,21��
V\VWpP�XPRçěXM~FL�]YìåHQ~�SULHG\åQRVĨ�D�FLUNXOiFLX�Y]GXFKX�
YR�YQ~WUL�REXYL�SRXçLWtP�7HER[X���WURMUR]PHUQpKR�SRO\DPLGRYpKR�
~SOHWX�V�GYRMSORåQRX�NRQåWUXNFLRX

V\VWHP�HQDEOLQJ�LQFUHDVHG�DLU�SHUPHDELOLW\�DQG�DLU�FLUFXODWLRQ�
LQVLGH�IRRWZHDU�E\�XVLQJ�VSHFLDO�PDWHULDOV�ZLWK�GRXEOH�OD\HU�
FRQVWUXFWLRQ

&20)257�:$/.��
SRKRGOQRVĨ�QRVHQLD�DM�SUL�QLHNRĕNRKRGLQRYHM�SUiFL��NHĊ�VD�
FKRGLGOR�PHQt��MH�GRVLDKQXWi�UR]åtUHQtP�YQ~WRUQpKR�SULHVWRUX�
Y�SUHGQHM�ĀDVWL�REXYL

FRPIRUWDEOH�ZDONLQJ�DOVR�E\�D�IHZ�KRXUV�ZRUN��ZKHQ�IRRW�LV�
FKDQJLQJ��LV�UHDFKHG�E\�H[WHQGLQJ�RI�LQVLGH�DUHD�LQ�IURQW�SDUW�
RI�IRRWZHDU

38�58%%(5��
GYRM]ORçNRYi�SRGRåYD��PHG]LSRGRåYD�]�ĕDKĀHQpKR�SRO\XUHWiQX��
QiåĕDSRYi�ĀDVĨ�JXPRYi�DQWLVWDWLFNi��ROHMRY]GRUQi��YìUD]QH�
]Y\åXMH�SURWLåP\NRYp�YODVWQRVWL�REXYL

WZR�FRPSRQHQW�RXWVROH��PLGVROH�IURP�FHOOXODU�SRO\XUHWKDQH��
ZDONZD\�SDUW�UXEEHU�DQWLVWDWLF��RLO�UHVLVWDQW��VLJQLÀFDQWO\�LQFUHDVHV�
DQWL�VOLS�SURSHUWLHV�RI�IRRWZHDU

538�3527(&7��
YUFKRYì�GLHOHF�REXYL�Y\UREHQì�]�WHUPRSODVWLFNpKR�SRO\XUHWiQX�
SDWHQWRYDQRX�WHFKQROyJLRX��GRVDKXMH�DEVRO~WQH�H[WUpPQH�Qt]NH�
SDUDPHWUH�RGHUQRVWL

XSSHU�SDUW�RI�IRRWZHDU�PDGH�IURP�WKHUPRSODVWLF�SRO\XUHWKDQH�
E\�SDWHQWHG�WHFKQRORJ\��DFKLHYHV�H[WUHPHO\�ORZ�SDUDPHWHUV�
RI�DEUDVLRQ
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75$16,7
GYRMKXVWRWQi�SRO\XUHWiQRYi�SRGRåYD�

V�LQVHUWDPL�]�WHUPRSODVWLFNpKR�
SRO\XUHWiQX��ĀtP�VD�GRVDKXM~�]YìåHQp�
SURWLåP\NRYp�YODVWQRVWL�D�H[WUpPQH�Qt]ND�
RGHUQRVĨ��DQWLVWDWLFNi��ROHMRY]GRUQi

GRXEOH�GHQVLW\�SRO\XUHWKDQH�RXWVROH�ZLWK�
LQVHUWV�IURP�WKHUPRSODVWLF�SRO\XUHWKDQH�
LQ�WKH�ZDONZD\�SDUW�DQG�WKXV�REWDLQLQJ�
LPSURYHG�DQWL�VOLS�SURSHUWLHV�DQG�
H[WUHPHO\�ORZ�DEUDVLRQ��DQWLVWDWLF��

RLO�UHVLVWDQW

����
VWUHGQH�PDVtYQD�PRQROLWQi�SRGRåYD�
]�WHUPRSODVWLFNpKR�NDXĀXNX�V�YìUD]QìP�
GH]pQRP�XPRçěXM~FLP�SRKRGOQRVĨ�
SUL�FK{G]L�Y�VWUHGQH�QiURĀQìFK�

SRGPLHQNDFK

PHGLXP�UREXVW�PRQROLWKLF�WKHUPRSODVWLF�
UXEEHU�VROH�XQLW�ZLWK�D�VWURQJ�RXWVROH�
SDWWHUQ�SURYLGLQJ�FRPIRUWDEOH�ZDONLQJ�

LQ�PRGHUDWH�WHUUDLQ

&$5*2
GYRMKXVWRWQi�SRO\XUHWiQRYi�SRGRåYD��
ĕDKNi�D�ÁH[LELOQi�V�H[WUpPQH�Qt]NRX�

RGHUQRVĨRX��SURWLåP\NRYi��DQWLVWDWLFNi��
ROHMRY]GRUQi

GRXEOH�GHQVLW\�SRO\XUHWKDQH�RXWVROH��
OLJKW�DQG�ÁH[LEOH�ZLWK�H[WUHPHO\�ORZ�

DEUDVLRQ��DQWL�VOLS��DQWLVWDWLF��RLO�UHVLVWDQW

0$57$
ĕDKNi�NOLQRYi�HUJRQRPLFNi�PRQROLWQi�
SRGRåYD�]�WHUPRSODVWLFNpKR�NDXĀXNX�

V�SURWLåP\NRYìP�GH]pQRP

OLJKW�ZHGJH�VKDSHG�HUJRQRPLF�
PRQROLWKLF�VROH�XQLW�PDGH�IURP�

WKHUPRSODVWLF�UXEEHU�ZLWK�DQ�DQWL�VOLS�
RXWVROH�SDWWHUQ

75$163257
GYRMKXVWRWQi�SRO\XUHWiQRYi�SRGRåYD�
V�URYQRPHUQH�SURÀORYDQìP�GH]pQRP��
H[WUpPQH�Qt]ND�RGHUQRVĨ��DQWLVWDWLFNi��

RMHMRY]GRUQi

GRXEOH�GHQVLW\�SRO\XUHWKDQH�RXWVROH�
ZLWK�HYHQO\�SURÀOHG�SDWWHUQ��H[WUHPHO\�
ORZ�DEUDVLRQ��DQWLVWDWLF��RLO�UHVLVWDQW

%5812
PRQROLWQi�JXPRYi�SRGRåYD�V�YìUD]QìP�
ZLEUDPRYìP�GH]pQRP�SRGSRUXM~FLP�
VWDELOLWX�FK{G]H�Y�ĨDçNRP�WHUpQH��

V~GUçQRVĨ�SRGRåY\�VR�]YUåNRP�MH�PRçQp�
SRGSRULĨ�SUHåtYDQtP�DOHER�åUyERYDQtP

PRQROLWKLF�UXEEHU�VROH�XQLW�ZLWK�D�VWURQJ�
YLEUDP�RXWVROH�SDWWHUQ�VXSSRUWLQJ�

ZDONLQJ�VWDELOLW\�LQ�GHPDQGLQJ�WHUUDLQ��
FRKHUHQFH�RI�WKH�VROH�ZLWK�WKH�XSSHU�
FDQ�EH�VXSSRUWHG�E\�VWLWFKLQJ�DQG�

VFUHZLQJ

25%,7
GYRM]ORçNRYi�SRGRåYD��PHG]LSRGRåYD�
]�ĕDKĀHQpKR�SRO\XUHWiQX��QiåĕDSRYi�
ĀDVĨ�JXPRYi�DQWLVWDWLFNi��ROHMRY]GRUQi

WZR�FRPSRQHQW�RXWVROH��PLGVROH�IURP�
FHOOXODU�SRO\XUHWKDQH��ZDONZD\�SDUW�

UXEEHU�DQWLVWDWLF��RLO�UHVLVWDQW

26.$5
ĕDKNi�PRQROLWQi�SRGRåYD�
]�WHUPRSODVWLFNpKR�NDXĀXNX��

StONRYLWì�GH]pQ�]Y\åXMH�RGROQRVĨ�SURWL�
SRåP\NQXWLX�SR�FHOHM�SORFKH�QiåĕDSX

OLJKW�PRQROLWKLF�VROH�XQLW�PDGH�IURP�
WKHUPRSODVWLF�UXEEHU��D�VDZLQJ�RXWVROH�
SDWWHUQ�LPSURYHV�DQWL�VOLS�SURSHUWLHV�
DORQJ�WKH�ZKROH�ZDONZD\�VXUIDFH

48(%(&
PDVtYQD�PRQROLWQi�JXPRYi�SRGRåYD�
V�SURWLåP\NRYìP�SURÀORP�GH]pQX�
]DEH]SHĀXM~FLP�NRPIRUW�FK{G]H�

Y�QiURĀQRP�WHUpQH

UREXVW�PRQROLWKLF�UXEEHU�VROH�XQLW�
ZLWK�DQ�DQWL�VOLS�RXWVROH�SDWWHUQ�
SURYLGLQJ�FRPIRUWDEOH�ZDONLQJ�

LQ�GHPDQGLQJ�WHUUDLQ

:(*$
ĕDKNi�PRQROLWQi�SRGRåYD�
]�WHUPRSODVWLFNpKR�NDXĀXNX�

V�ZLEUDPRYìP�GH]pQRP�YKRGQìP�
GR�QHQiURĀQpKR�SURVWUHGLD�

]DEH]SHĀXM~FD�Y\VRN~�SRKRGOQRVĨ�
SUL�FK{G]L

OLJKW�PRQROLWKLF�VROH�XQLW�PDGH�
IURP�WKHUPRSODVWLF�UXEEHU�ZLWK�D�
YLEUDP�RXWVROH�SDWWHUQ�VXLWDEOH�

IRU�XQGHPDQGLQJ�WHUUDLQ�DQG�SURYLGLQJ�
FRPIRUWDEOH�ZDONLQJ

SRGRåY\RXWVROHV
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FRUGXUD��
SRO\DPLGRYi�WNDQLQD�VR�VLOQìP�SRO\XUHWiQRYìP�QiQRVRP�D�K\GURIyEQRX�~SUDYRX��
Pi�Y\VRN~�SHYQRVĨ�Y�ĨDKX��RGROQRVĨ�SURWL�RGHUX�D�RGROQRVĨ�SURWL�YRGQpPX�VWēSFX

SRO\DPLGH�IDEULF�ZLWK�VWURQJ�SRO\XUHWKDQH�FRDWLQJ�DQG�ZDWHU�UHSHOOHQW�WUHDWPHQW��
LW�KDV�KLJK�WHQVLOH�VWUHQJKW��DEUDVLRQ�UHVLVWDQFH�DQG�ZDWHU�FROXPQ�UHVLVWDQFH

FDPEUHOOH��
WNDQLQD�V�YìERUQRX�SULHG\åQRVĨRX��NWRUi�YìERUQH�DEVRUEXMH�SRW�D�SR�SUHPRĀHQt�YHĕPL�
UìFKOR�Y\V\FKi��ĀtP�XGUçXMH�QRKX�QHXVWiOH�VXFK~

IDEULF�ZLWK�H[FHOOHQW�DLU�SHUPHDELOLW\��ZKLFK�H[FHOOHQWO\�DEVRUEV�VZHDW�DQG�DIWHU�
JHWWLQJ�PRLVWHQHG�LW�GULHV�YHU\�IDVW�DQG�WKXV�NHHSLQJ�WKH�IRRW�FRQVWDQWO\�GU\

WHER[��
WURMUR]PHUQì�EXQNRYì�����SHUFHQWQì�SRO\DPLGRYì�~SOHW�V�GYRMSORåQRX�NRQåWUXNFLRX�
]DEH]SHĀXMH�QHXVWiOX�FLUNXOiFLX�Y]GXFKX�Y\VRNi�RGROQRVĨ�SURWL�RGHUX

WKUHH�GLPHQVLRQDO�FHOOXODU�������SRO\DPLGH�NQLWWHG�IDEULF�ZLWK�GRXEOH�OD\HU�
FRQVWUXFWLRQ�HQDEOLQJ�DLU�FLUFXODWLRQ�FRQVWDQWO\��KLJK�UHVLVWDQFH�DJDLQVW�DEUDVLRQ

SROLWH[��
SRGåtYNRYì�PDWHULiO�]�YOiNLHQ�V�Y\VRNRX�V~GUçQRVĨRX��SDUDPHWUH�RGROQRVWL�SURWL�RGHUX�
D�DEVRUSFLH�D�GHVRUSFLH�SRWX�V~�H[FHOHQWQp

OLQLQJ�PDWHULDO�IURP�ÀEUHV�ZLWK�KLJK�FRKHVLRQ��SDUDPHWHUV�RI�UHVLVWDQFH�DJDLQVW�
DEUDVLRQ�DQG�DEVRUSWLRQ�DQG�GHVRUSWLRQ�RI�VZHDW�DUH�H[FHOOHQW

ELUH[��
PDWHULiO�Y\UREHQì�]�YOiNLHQ�V�Y\VRNRX�V~GUçQRVĨRX��NWRUì�Pi�YìERUQp�SDUDPHWUH�
SHYQRVWL�Y�ĨDKX��MH�K\GURIyEQ\��ĕDKNì��NRPSDNWQì�D�]iURYHě�XPRçěXM~FL�SUHFKRG�
Y]GXFKX

OLQLQJ�PDWHULDO�IURP�ÀEUHV�ZLWK�KLJK�FRKHVLRQ��ZKLFK�KDV�H[FHOOHQW�SDUDPHWHUV�
RI�WHQVLOH�VWUHQJKW��LW�LV�ZDWHU�UHSHOOHQW��OLJKW��FRPSDFW�DQG�DW�WKH�VDPH�WLPH�HQDEOLQJ�
IRU�DLU�SHUPHDELOLW\

ULPD�������
XOWUD�PLNURÀEUiOQD�XVHě�]ORçHQi�]R����SHUFHQWQpKR�Q\ORQX�D����SHUFHQWQpKR�
SRO\XUHWiQX��VR�VNYHORX�RGHUXY]GRUQRVĨRX�D�H[FHOHQWQRX�SULHG\åQRVĨRX

XOWUD�PLFURÀEUH�OHDWKHU�PDGH�RI������Q\ORQ�DQG������SRO\XUHWKDQH��ZLWK�H[FHOOHQW�
DEUDVLRQ�UHVLVWDQFH�DQG�H[FHOOHQW�DLU�SHUPHDELOLW\

MHQDSR�
WNDQLQD�]R�����SHUFHQWQpKR�SRO\HVWHUX�VSHYěRYDQi�GYRMQiVREQìP�YSLFKRYDQtP�
VR�]YìåHQRX�RGROQRVĨRX�SURWL�RGHUX�D�YHĕPL�GREUìPL�L]RODĀQìPL�YODVWQRVĨDPL

IDEULF�PDGH�IURP�������SRO\HVWHU�UHLQIRUFHG�E\�GRXEOH�SXQFWXUH�LQ��ZLWK�LQFUHDVHG�
UHVLVWDQFH�DJDLQVW�DEUDVLRQ�DQG�YHU\�JRRG�LQVXODWLRQ�SURSHUWLHV

YHO~U�MHQDSR�
QHWNDQi�WURMYUVWYRYi�WH[WtOLD�Y\UREHQi�]R�����SHUFHQWQpKR�SRO\HVWHUX�V�YHĕPL�GREUìPL�
WHSHOQR���L]RODĀQìPL�YODWQRVĨDPL��YìERUQRX�SHYQRVĨRX�Y�ĨDKX�D�Qt]NRX�RGHUQRVĨRX

QRQ�ZRYHQ�WULSOH�OD\HU�IDEULF�PDGH�IURP�������SRO\HVWHU�ZLWK�YHU\�JRRG�KHDW�
LQVXODWLQJ�SURSHUWLHV��H[FHOOHQW�WHQVLOH�VWUHQJKW�DQG�ORZ�DEUDVLRQ

KROWH[�
QHWNDQi�]PHVRYi�WH[WtOLD�SRO\HVWHU���SRO\SURS\OpQ�VR�]YìåHQìPL�L]RODĀQìPL�
YODVWQRVĨDPL��YìERUQRX�SHYQRVĨRX�Y�ĨDKX�D�Qt]NRX�RGHUQRVĨRX

QRQ�ZRYHQ�FRPSRXQG�IDEULF�PDGH�IURP�SRO\HVWHU���SRO\SURS\OHQH�ZLWK�LQFUHDVHG�
LQVXODWLQJ�SURSHUWLHV��H[FHOOHQW�WHQVLOH�VWUHQJKW�DQG�ORZ�DEUDVLRQ

KROWH[�$/�
QHWNDQi�]PHVRYi�WH[WtOLD�SRO\HVWHU���SRO\SURS\OpQ�V�KOLQtNRYRX�IyOLRX��LFK�NRPELQiFLD�
H[WUpPQH�]Y\åXMH�WHSHOQRL]RODĀQp�YODVWQRVWL�WRKWR�PDWHULiOX

QRQ�ZRYHQ�FRPSRXQG�IDEULF�IURP�SRO\HVWHU���SRO\SURS\OHQH�ZLWK�DOXPLQLXP�IRLO��
LWV�FRPELQDWLRQ�H[WUHPHO\�LQFUHDVHV�KHDW�LQVXODWLQJ�SURSHUWLHV�RI�WKLV�PDWHULDO

HYD�
NRSRO\PpU��åSHFLiOQ\�VWLHONRYì�PDWHULiO��RGROQì�SURWL�WYRUEH�WUKOtQ�SRG�QDSlWtP��
]DEH]SHĀXMH�]YìåHQ~�DEVRUSFLX�HQHUJLH�SUL�QiåĕDSH�

FRSRO\PHU��VSHFLDO�LQVROH�PDWHULDO��UHVLVWDQW�DJDLQVW�FUHDWLRQ�RI�FUDFNV�XQGHU�WHQVLRQ��
SURYLGHV�IRU�JRRG�DEVRUSWLRQ�RI�HQHUJ\�LQ�WUHDGLQJ

QHVWD�
SRGåtYNRYì�PDWHULiO�Y\UREHQì�YSLFKRYDQtP�YOQHQìFK�YOiNLHQ�GR�WH[WtOLH��GOKì�YODV��
YìERUQp�WHSHOQR�L]RODĀQp�YODVWQRVWL

OLQLQJ�PDWHULDO�SURGXFHG�E\�LQMHFWLQJ�RI�ZRRO�ÀEUHV�LQWR�WH[WLOH��ORQJ�KDLU��H[FHOOHQW�
KHDW�LQVXODWLRQ�SURSHUWLHV

VPDUWHF�DLU�
SRGåtYNRYì�PDWHULiO�WURMUR]PHUQHM�NRQåWUXNFLH�SUH�RSWLPiOQH�Y\YDçRYDQLH�YOKNRVWL�D�
UHJXOiFLX�NOtP\

OLQLQJ�PDWHULDO�WKUHH�GLPHQVLRQDO�FRQVWUXFWLRQ�IRU�RSWLPXP�PRLVWXUH�EDODQFH�DQG�
FOLPDWH�FRQWURO

USX�SURWHFW�
YUFKRYì�PDWHULiO�Y\UREHQì�]�WHUPRSODVWLFNpKR�SRO\XUHWiQX�SDWHQWRYDQRX�
WHFKQROyJLRX��GRVDKXMH�DEVRO~WQH�H[WUpPQH�Qt]NH�SDUDPHWUH�RGHUQRVWL

XSSHU�PDWHULDO�PDGH�IURP�WKHUPRSODVWLF�SRO\XUHWKDQH�E\�SDWHQWHG�WHFKQRORJ\��
DFKLHYHV�DEVROXWHO\�H[WUHPHO\�ORZ�SDUDPHWHUV�RI�DEUDVLRQ

PDWHULiO\
PDWHULDOV
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GRXEOH�GHQVLW\�SRO\XUHWKDQH�RXWVROH�Z
LWK�SDUWV�IURP

�WKHUP
RSODVWLF�SRO\XUHWKDQH�

GYR MKX VWRWQi�SRO\XUHWiQRYi�SRGRåYD�VR�YVDGHQìP
L�GLHOFDP

L�]�WHUP
RSODVWLFNpKR�SRO\XUHWiQX�
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YKRGQp�SUH�UR]PDQLWp�SUDFRYQp�SURVWUHGLD��'{VWRMQp�YĊDND�MHGQRGXFKìP�OtQLiP�VWULKRYìFK�ULHåHQt�
PRGHORY��3RWUHE\�NU\WLD�SUDFRYQìFK�UL]tN�Y\MDGUHQp�Y�PQRçVWYH�YDULiFLt��2SWLPiOQ\�SRFLW�NRPIRUWX�
SUL�QRVHQt�REXYL�Y�SULHEHKX�FHOpKR�SUDFRYQpKR�ĀDVX��6DPR]UHMPp��RSWLPiOQH�DM�SUH�QiURĀQìFK�

3URWHFWLRQ�DW�ZRUN�DV�DQ�LPSRUWDQW�IDFWRU�RI�D�VHFXUH�HQYLURQPHQW��&ROOHFWLRQ�ZRUN�	�VDIHW\�SURYLGHV�
WKH�VROXWLRQV�IRU�GLYHUVH�ZRUN�HQYLURQPHQWV��'HFHQW�WKDQNV�WR�VLPSOH�OLQHV�RI�GHVLJQ�VROXWLRQV�RI�WKH�PRGHOV��
7KH�QHHGV�IRU�FRYHULQJ�ZRUN�ULVNV�H[SUHVVHG�LQ�WKH�DPRXQW�RI�YDULDWLRQV��2SWLPDO�IHHOLQJ�RI�FRPIRUW�ZKLOH�

ZHDULQJ�WKH�IRRWZHDU�RYHU�WKH�ZRUNLQJ�WLPH��$GPLWWHGO\��RSWLPDO�HYHQ�IRU�WKH�GHPDQGLQJ�
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833(5��IXOO�JUDLQ�FDWWOH�KLGH�OHDWKHU�ZLWK�
WKLFNQHVV�����������PP�LQFUHDVLQJ�UHVLVWDQFH�
DQG�OLIHWLPH

/,1,1*��&DPEUHOOH��DLU�SHUPHDEOH�ZLWK�
H[FHOOHQW�DEVRUSWLRQ�DQG�GHVRUSWLRQ�
RI�VZHDW

,162/(��UHSODFHDEOH��DQDWRPLFDO��
DQWLEDFWHULDO��DEVRUELQJ�PRLVWXUH

72(�&$3��VWHHO�DJDLQVW�LPSDFW�XS�WR�����-�
DQG�SUHVVXUH����N1

28762/(��&$5*2�38��'�RLO�UHVLVWDQW��
DQWLVWDWLF
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=95ä2.��OtFRYi�KRYlG]LQRYi�XVHě�
Y�KU~ENH�����������PP�]Y\åXM~FD�RGROQRVĨ�
D�çLYRWQRVĨ

32'äÌ9.$��&DPEUHOOH��SULHG\åQi�
V�YìERUQRX�DEVRUSFLRX�D�GHVRUSFLRX�SRWX

67,(/.$��Y\PHQLWHĕQi��DQDWRPLFNi��
DQWLEDNWHULiOQD��DEVRUEXM~FD�YOKNRVĨ

78æ,1.$��RFHĕRYi�SURWL�QiUD]X�GR�����-�D�
WODNX����N1

32'2ä9$��&$5*2�38��'�RGROQi�YRĀL�
SRKRQQìP�KPRWiP��DQWLVWDWLFNi
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833(5��IXOO�JUDLQ�FDWWOH�KLGH�OHDWKHU�ZLWK�
WKLFNQHVV�����������PP�LQFUHDVLQJ�UHVLVWDQFH�
DQG�OLIHWLPH

/,1,1*��&DPEUHOOH��DLU�SHUPHDEOH�ZLWK�
H[FHOOHQW�DEVRUSWLRQ�DQG�GHVRUSWLRQ�
RI�VZHDW

,162/(��UHSODFHDEOH��DQDWRPLFDO��
DQWLEDFWHULDO��DEVRUELQJ�PRLVWXUH

72(�&$3��VWHHO�DJDLQVW�LPSDFW�XS�WR�����-�
DQG�SUHVVXUH����N1

0,'62/(��VWHHO�DJDLQVW�SXQFWXUH�XS�WR�
������1

28762/(��&$5*2�38��'�RLO�UHVLVWDQW��
DQWLVWDWLF

6,=(���������

67$1'$5'��(1�,62������

=95ä2.��OtFRYi�KRYlG]LQRYi�XVHě�
Y�KU~ENH�����������PP�]Y\åXM~FD�RGROQRVĨ�
D�çLYRWQRVĨ

32'äÌ9.$��&DPEUHOOH��SULHG\åQi�
V�YìERUQRX�DEVRUSFLRX�D�GHVRUSFLRX�SRWX

67,(/.$��Y\PHQLWHĕQi��DQDWRPLFNi��
DQWLEDNWHULiOQD��DEVRUEXM~FD�YOKNRVĨ

78æ,1.$��RFHĕRYi�SURWL�QiUD]X�GR�����-�D�
WODNX����N1

3/$1æ(7$��RFHĕRYi�SURWL�SUHSLFKQXWLX�
GR�������1

32'2ä9$��&$5*2�38��'�RGROQi�YRĀL�
SRKRQQìP�KPRWiP��DQWLVWDWLFNi
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833(5��IXOO�JUDLQ�FDWWOH�KLGH�OHDWKHU�1XEXFN�
ZLWK�WKLFNQHVV�����������PP�LQFUHDVLQJ�
UHVLVWDQFH�DQG�OLIHWLPH���OHDWKHU�ZLWK�
SURWHFWLYH�SRO\XUHWKDQH�FRDWLQJ

/,1,1*��&DPEUHOOH��DLU�SHUPHDEOH�ZLWK�
H[FHOOHQW�DEVRUSWLRQ�DQG�GHVRUSWLRQ�
RI�VZHDW

,162/(��UHSODFHDEOH��DQDWRPLFDO��
DQWLEDFWHULDO��DEVRUELQJ�PRLVWXUH

72(�&$3��VWHHO�DJDLQVW�LPSDFW�XS�WR�����-�
DQG�SUHVVXUH����N1

28762/(��&$5*2�38��'�RLO�UHVLVWDQW��
DQWLVWDWLF

6,=(���������

67$1'$5'��(1�,62������

=95ä2.��OtFRYD�KRYlG]LQRYi�XVHě�
1XEXN�Y�KU~ENH�����������PP�]Y\åXM~FD�
RGROQRVĨ�D�çLYRWQRVĨ���XVHě�V�RFKUDQQìP�
SRO\XUHWiQRYìP�QiQRVRP

32'äÌ9.$��&DPEUHOOH��SULHG\åQi�
V�YìERUQRX�DEVRUSFLRX�D�GHVRUSFLRX�SRWX

67,(/.$��Y\PHQLWHĕQi��DQDWRPLFNi��
DQWLEDNWHULiOQD��DEVRUEXM~FD�YOKNRVĨ

78æ,1.$��RFHĕRYi�SURWL�QiUD]X�GR�����-�D�
WODNX����N1

32'2ä9$��&$5*2�38��'�RGROQi�YRĀL�
SRKRQQìP�KPRWiP��DQWLVWDWLFNi
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833(5��ZDWHU�UHSHOOHQW�IXOO�JUDLQ�FDWWOH�
KLGH�OHDWKHU�ZLWK�WKLFNQHVV�����������PP�
LQFUHDVLQJ�UHVLVWDQFH�DQG�OLIHWLPH

/,1,1*��&DPEUHOOH��DLU�SHUPHDEOH�ZLWK�
H[FHOOHQW�DEVRUSWLRQ�DQG�GHVRUSWLRQ�
RI�VZHDW

,162/(��UHSODFHDEOH��DQDWRPLFDO��
DQWLEDFWHULDO��DEVRUELQJ�PRLVWXUH

72(�&$3��VWHHO�DJDLQVW�LPSDFW�XS�WR�����-�
DQG�SUHVVXUH����N1

0,'62/(��VWHHO�DJDLQVW�SXQFWXUH�XS�WR�
������1

28762/(��&$5*2�38��'�RLO�UHVLVWDQW��
DQWLVWDWLF

6,=(���������

67$1'$5'��(1�,62������

=95ä2.��OtFRYi�K\GURIyEQD�KRYlG]LQRYi�
XVHě�Y�KU~ENH�����������PP�]Y\åXM~FD�
RGROQRVĨ�D�çLYRWQRVĨ

32'äÌ9.$��&DPEUHOOH��SULHG\åQi�
V�YìERUQRX�DEVRUSFLRX�D�GHVRUSFLRX�SRWX

67,(/.$��Y\PHQLWHĕQi��DQDWRPLFNi��
DQWLEDNWHULiOQD��DEVRUEXM~FD�YOKNRVĨ

78æ,1.$��RFHĕRYi�SURWL�QiUD]X�GR�����-�D�
WODNX����N1

3/$1æ(7$��RFHĕRYi�SURWL�SUHSLFKQXWLX�
GR�������1

32'2ä9$��&$5*2�38��'�RGROQi�YRĀL�
SRKRQQìP�KPRWiP��DQWLVWDWLFNi
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833(5��ZDWHU�UHSHOOHQW�IXOO�JUDLQ�FDWWOH�
KLGH�OHDWKHU�ZLWK�WKLFNQHVV�����������PP�
LQFUHDVLQJ�UHVLVWDQFH�DQG�OLIHWLPH

/,1,1*��&DPEUHOOH��DLU�SHUPHDEOH�ZLWK�
H[FHOOHQW�DEVRUSWLRQ�DQG�GHVRUSWLRQ�
RI�VZHDW

,162/(��UHSODFHDEOH��DQDWRPLFDO��
DQWLEDFWHULDO��DEVRUELQJ�PRLVWXUH

72(�&$3��VWHHO�DJDLQVW�LPSDFW�XS�WR�����-�
DQG�SUHVVXUH����N1

0,'62/(��VWHHO�DJDLQVW�SXQFWXUH�SX�WR�
������1

28762/(��&$5*2�38��'�RLO�UHVLVWDQW��
DQWLVWDWLF

6,=(���������

67$1'$5'��(1�,62������

=95ä2.��OtFRYi�K\GURIyEQD�KRYlG]LQRYi�
XVHě�Y�KU~ENH�����������PP�]Y\åXM~FD�
RGROQRVĨ�D�çLYRWQRVĨ

32'äÌ9.$��&DPEUHOOH��SULHG\åQi�
V�YìERUQRX�DEVRUSFLRX�D�GHVRUSFLRX�SRWX

67,(/.$��Y\PHQLWHĕQi��DQDWRPLFNi��
DQWLEDNWHULiOQD��DEVRUEXM~FD�YOKNRVĨ

78æ,1.$��RFHĕRYi�SURWL�QiUD]X�GR�����-�D�
WODNX����N1

3/$1æ(7$��RFHĕRYi�SURWL�SUHSLFKQXWLX�
GR�������1

32'2ä9$��&$5*2�38��'�RGROQi�YRĀL�
SRKRQQìP�KPRWiP��DQWLVWDWLFNi
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833(5��ZDWHU�UHSHOOHQW�IXOO�JUDLQ�FDWWOH�
KLGH�OHDWKHU�ZLWK�WKLFNQHVV�����������PP�
LQFUHDVLQJ�UHVLVWDQFH�DQG�OLIHWLPH

/,1,1*��&DPEUHOOH��DLU�SHUPHDEOH�ZLWK�
H[FHOOHQW�DEVRUSWLRQ�DQG�GHVRUSWLRQ�
RI�VZHDW

,162/(��UHSODFHDEOH��DQDWRPLFDO��
DQWLEDFWHULDO��DEVRUELQJ�PRLVWXUH

72(�&$3��VWHHO�DJDLQVW�LPSDFW�XS�WR�����-�
DQG�SUHVVXUH����N1

0,'62/(��VWHHO�DJDLQVW�SXQFWXUH�XS�WR�
������1

28762/(��&$5*2�38��'�RLO�UHVLVWDQW��
DQWLVWDWLF

6,=(���������

67$1'$5'��(1�,62������

=95ä2.��OtFRYi�K\GURIyEQD�KRYlG]LQRYi�
XVHě�Y�KU~ENH�����������PP�]Y\åXM~FD�
RGROQRVĨ�D�çLYRWQRVĨ

32'äÌ9.$��&DPEUHOOH��SULHG\åQi�
V�YìERUQRX�DEVRUSFLRX�D�GHVRUSFLRX�SRWX

67,(/.$��Y\PHQLWHĕQi��DQDWRPLFNi��
DQWLEDNWHULiOQD��DEVRUEXM~FD�YOKNRVĨ

78æ,1.$��RFHĕRYi�SURWL�QiUD]X�GR�����-�D�
WODNX����N1

3/$1æ(7$��RFHĕRYi�SURWL�SUHSLFKQXWLX�
GR�������1

32'2ä9$��&$5*2�38��'�RGROQi�YRĀL�
SRKRQQìP�KPRWiP��DQWLVWDWLFNi
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833(5��ZDWHU�UHSHOOHQW�IXOO�JUDLQ�FDWWOH�KLGH�
OHDWKHU�ZLWK�WKLFNQHVV�����������PP���538�
SURWHFWRU

/,1,1*��&DPEUHOOH��DLU�SHUPHDEOH�ZLWK�
H[FHOOHQW�DEVRUSWLRQ�DQG�GHVRUSWLRQ�
RI�VZHDW

,162/(��UHSODFHDEOH��DQDWRPLFDO��
DQWLEDFWHULDO��DEVRUELQJ�PRLVWXUH

72(�&$3��VWHHO�DJDLQVW�LPSDFW�XS�WR�����-�
DQG�SUHVVXUH����N1

0,'62/(��VWHHO�DJDLQVW�SXQFWXUH�XS�WR�
������1

28762/(��&$5*2�38��'�RLO�UHVLVWDQW��
DQWLVWDWLF
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=95ä2.��OtFRYi�K\GURIyEQD�KRYlG]LQRYi�
XVHě�Y�KU~ENH�����������PP���538�SURWHFWRU

32'äÌ9.$��&DPEUHOOH��SULHG\åQi�
V�YìERUQRX�DEVRUSFLRX�D�GHVRUSFLRX�SRWX

67,(/.$��Y\PHQLWHĕQi��DQDWRPLFNi��
DQWLEDNWHULiOQD��DEVRUEXM~FD�YOKNRVĨ

78æ,1.$��RFHĕRYi�SURWL�QiUD]X�GR�����-�D�
WODNX����N1

3/$1æ(7$��RFHĕRYi�SURWL�SUHSLFKQXWLX�
GR�������1

32'2ä9$��&$5*2�38��'�RGROQi�YRĀL�
SRKRQQìP�KPRWiP��DQWLVWDWLFNi
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833(5��VQXIIHG�FDWWOH�KLGH�OHDWKHU�ZLWK�
WKLFNQHVV�����������PP�LQFUHDVLQJ�UHVLVWDQFH�
DQG�OLIHWLPH

/,1,1*��&DPEUHOOH��DLU�SHUPHDEOH�ZLWK�
H[FHOOHQW�DEVRUSWLRQ�DQG�GHVRUSWLRQ�
RI�VZHDW

,162/(��UHSODFHDEOH��DQDWRPLFDO��
DQWLEDFWHULDO��DEVRUELQJ�PRLVWXUH

72(�&$3��VWHHO�DJDLQVW�LPSDFW�XS�WR�����-�
DQG�SUHVVXUH����N1

28762/(��&$5*2�38��'�RLO�UHVLVWDQW��
DQWLVWDWLF
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=95ä2.��EU~VHQi�KRYlG]LQRYi�XVHě�
Y�KU~ENH�����������PP�]Y\åXM~FD�RGROQRVĨ�
D�çLYRWQRVĨ

32'äÌ9.$��&DPEUHOOH��SULHG\åQi�
V�YìERUQRX�DEVRUSFLRX�D�GHVRUSFLRX�SRWX

67,(/.$��Y\PHQLWHĕQi��DQDWRPLFNi��
DQWLEDNWHULiOQD��DEVRUEXM~FD�YOKNRVĨ

78æ,1.$��RFHĕRYi�SURWL�QiUD]X�GR�����-�D�
WODNX����N1

32'2ä9$��&$5*2�38��'�RGROQi�YRĀL�
SRKRQQìP�KPRWiP��DQWLVWDWLFNi
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833(5��IXOO�JUDLQ�FDWWOH�KLGH�OHDWKHU�ZLWK�
WKLFNQHVV�����������PP�LQFUHDVLQJ�UHVLVWDQFH�
DQG�OLIHWLPH
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XVHě�3XOO�83�&UD]\�Y�KU~ENH�����������PP���
538�SURWHFWRU

67,(/.$��Y\PHQLWHĕQi��DQDWRPLFNi��
DQWLEDNWHULiOQD��DEVRUEXM~FD�YOKNRVĨ

32'2ä9$��&$5*2�38��'�RGROQi�YRĀL�
SRKRQQìP�KPRWiP��DQWLVWDWLFNi

9(Ĕ.26ħ���������

1250$��(1�,62������
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67$1'$5'��(1�,62������
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REXY�]�XVQt�DOHER�LQìFK�PDWHULiORY�V�YìQLPNRX�
FHORJXPRYHM�DOHER�FHORSRO\PpURYHM�REXYL

FHORJXPRYi�DOHER�
FHORSRO\PpURYi�REXY

(1��,62������ SUDFRYQi�REXY 2%� 2� 2� 2� 2� 2�

(1��,62������ EH]SHĀQRVWQi�REXY�RFKUDQD�åSLFH�SURWL�QiUD]X�GR�����-�D�WODNX����N1 6% 6� 6� 6� 6� 6�

V\PERO SRNU\Wp��UL]LNi

]iNODGQp�SRçLDGDYN\ [ [ [ [ [ [
65$[[ RGROQRVĨ�SURWL�åP\NX�QD�SRGODKH�V�NHUDPLFNìPL�GODçGLFDPL�VR�6/6[[[ [ [ [ [ [ [
65%[[ RGROQRVĨ�SURWL�åP\NX�QD�RFHĕRYHM�SRGODKH�V�JO\FHURORP [ [ [ [ [ [
65&[[ RGROQRVĨ�SURWL�åP\NX�QD�SRGODKH�V�NHUDPLFNìPL�GODçGLFDPL�VR�6/6[[[�D�QD�RFHĕRYHM�SRGODKH�V�JO\FHURORP [ [ [ [ [ [

X]DYUHWi�REODVĨ�SlW\ [ [ [
( DEVRUSFLD�HQHUJLH�Y�REODVWL�SlW\ R [ [ [ [ [
$ DQWLVWDWLFNp�YODVWQRVWL R [ [ [ [ [
:58 RGROQRVĨ�YUFKX�REXYL�SURWL�SULHQLNX�D�DEVRUSFLL�YRG\ R [ [
3 RFKUDQD�SRGRåYRYpKR�NRPSOH[X�SURWL�SUHSLFKQXWLX R R [ [

GH]pQRYi�SRGRåYD R R R [ R� [
&, L]ROiFLD�SRGRåYRYpKR�NRPSOH[X�SURWL�FKODGX R R R R R� R�
+, L]ROiFLD�SRGRåYRYpKR�NRPSOH[X�SURWL�WHSOX R R R R R� R
+52 RGROQRVĨ�SRGRåY\�SURWL�NRQWDNWQpPX�WHSOX R R R R R R
:5 RGROQRVĨ�REXYL�SURWL�YRGH R R R R
)2 RGROQRVĨ�SRGRåY\�SURWL�SRKRQQìP�OiWNDP��SODWt�OHQ�SUH�SUDFRYQ~�REXY�� R R R R R R
0 RFKUDQD�SUHGSULHKODYNX��SODWt�OHQ�SUH�EH]SHĀQRVWQ~�REXY�� R R R R R R

DQJOLFNp�ĀtVOD � ���� � ���� � ���� � ���� � ���� � ���� � ���� �� �� �� ����� ��

IUDQF~]VNH�ĀtVOD �� �� �� ����� �� ����� �� �� �� ����� �� ����� �� �� �� �� �� ����� ��

PHWULFNp�ĀtVOD�Y�FP �� ����� �� ����� �� ����� �� ����� �� ����� �� ����� �� ����� �� ����� �� ����� ��

PHWULFNp�ĀtVOD�Y�PP ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

�����QD�R]QDĀHQLH�2%�MH�QXWQp�VSOQLĨ�HåWH�MHGQX�]�SRçLDGDYLHN�QD�NRPSOHWQ~�REXY�(���$���3���+,���&,���:5� ;;��]iYl]Qi�MH�MHGQD�]�WURFK�SRçLDGDYLHN� ;;;��6/6���ODXU\OVXOIiW�VRGQì� � � �
� � � � � � �
[����SRYLQQi��]iNODGQi�SRçLDGDYND��PXVt�E\Ĩ�SUH�GDQ~�NDWHJyULX�VSOQHQi� � � � � � �
R���QHSRYLQQi��GRSOQNRYi�SRçLDGDYND��SRGĕD�SRçLDGDYN\�]iND]QtND� � � � � � �
� � � � � � �

35(+Ĕ$'�125,(0� � � � � � �
� � � � � � �(1�,62��������2VREQp�RFKUDQQp�SURVWULHGN\���6N~åREQp�PHWyG\�QD�REXY�� � �
1RUPD�VWDQRYXMH�PHWyG\�VN~åDQLD�REXYL�XUĀHQHM�DNR�RVREQì�RFKUDQQì�SURVWULHGRN� �
� � � � � � �(1�,62��������2VREQp�RFKUDQQp�SURVWULHGN\���%H]SHĀQRVWQi�REXY� �
1RUPD�VWDQRYXMH�]iNODGQp�D�GRGDWRĀQp��YROLWHĕQp��SRçLDGDYN\�QD�REXY��NWRUi�GLVSRQXMH�
EH]SHĀQRVWQRX�WXçLQNRX�RGROQRX�SURWL�QiUD]X�GR�����-�D�WODNX����N1�� � � �
� �(1�,62��������2VREQp�RFKUDQQp�SURVWULHGN\���3UDFRYQi�REXY��� � �
1RUPD�VWDQRYXMH�]iNODGQp�D�GRGDWRĀQp��YROLWHĕQp��SRçLDGDYN\�QD�REXY��NWRUi�QHGLVSRQXMH�
EH]SHĀQRVWQRX�WXçLQNRX�RGROQRX�SURWL�QiUD]X�GR�����-�D�WODNX����N1�� � � �
� �

(1��������2EXY�SUH�KDVLĀRY
1RUPD�åSHFLÀNXMH�PLQLPiOQH�SRçLDGDYN\�D�VN~åREQp�PHWyG\�QD�YODVWQRVWL�WURFK�W\SRY�REXYL�XUĀHQìFK�
QD�SRXçLWLH�KDVLĀPL�SUL�EHçQHM�]iFKUDQQHM�DNFLL��SRçLDUQHM�DNFLL�D�SUL�KDYiULL�QHEH]SHĀQìFK�PDWHULiORY

(1��������(OHNWULFN\�L]RODĀQi�REXY�SUH�SUiFX�Y�LQåWDOiFLiFK�Qt]NHKR�QDSlWLD
1RUPD�SODWt�SUH�HOHNWULFN~�L]RODĀQ~�REXY�SRXçtYDQ~�SUH�SUiFX�SRG�QDSlWtP�

35(92'29É�7$%8Ĕ.$�9(Ĕ.2671ë&+�ÿÌ6(/�2%89,

(85Ð36.$�/(*,6/$7Ì9$�35(�35$&291Ô�$�%(=3(ÿ12671Ô�2%89
=É./$'1e�.$7(*Ð5,(�35$&291(-�$�%(=3(ÿ12671(-�2%89,
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%$6,&�&$7(*25,(6�2)�:25.,1*�$1'�6$)(7<�)227:($5

)227:($5�&/$66,),&$7,21�$&&25',1*�72�3527(&7,21�/(9(/
���)227:($5�&/$66,),&$7,21

,� ,,�

IRRWZHDU�IURP�OHDWKHU�RU�RWKHU�PDWHULDOV�H[FHSW�
UXEEHU�DQG�SRO\PHU�IRRWZHDU

UXEEHU�DQG�SRO\PHU�
IRRWZHDU

(1��,62������ ZRUNLQJ�IRRWZHDU 2%� 2� 2� 2� 2� 2�

(1��,62������ VDIHW\�IRRWZHDU�SURWHFWLRQ�RI�WRH�FDS�DJDLQVW�LPSDFW�XS�WR�����-�DQG�D�SUHVVXUH�
RI����N1 6% 6� 6� 6� 6� 6�

V\PERO FRYHUUHG�ULVNV

EDVLF�UHTXLUHPHQWV [ [ [ [ [ [
65$[[ DQWL�VOLS�SURWHFWLRQ�RQ�ÁRRU�ZLWK�FHUDPLF�WLOH�ZLWK��6/6[[[ [ [ [ [ [ [
65%[[ DQWL�VOLS�SURWHFWLRQ�RQ�VWHHO�ÁRRU�ZLWK�JO\FHURO [ [ [ [ [ [
65&[[ DQWL�VOLS�SURWHFWLRQ�RQ�ÁRRU�ZLWK�FHUDPLF�WLOH�ZLWK��6/6[[[�DQG�RQ�VWHHO�ÁRRU�ZLWK�JO\FHURO [ [ [ [ [ [

FORVHG�KHHO�SDUW [ [ [
( HQHUJ\�DEVRUSWLRQ�LQ�KHHO�DUHD R [ [ [ [ [
$ DQWLVWDWLF�SURSHUWLHV R [ [ [ [ [
:58 XSSHU�UHVLVWDQFH�DJDLQVW�SHQHWUDWLRQ�DQG�DEVRUSWLRQ�RI�ZDWHU R [ [
3 SURWHFWLRQ�RI�RXWVROH�FRPSOH[�DJDLQVW�SXQFWXUH R R [ [

VROH�ZLWK�RXWVROH�SDWWHUQ R R R [ R� [
&, LQVXODWLRQ�RI�RXWVROH�FRPSOH[�DJDLQVW�FROG R R R R R� R�
+, LQVXODWLRQ�RI�RXWVROH�FRPSOH[�DJDLQVW�KHDW R R R R R� R
+52 RXWVROH�UHVLVWDQFH�DJDLQVW�FRQWDFW�KHDW R R R R R R
:5 IRRWZHDU�UHVLVWDQFH�DJDLQVW�ZDWHU R R R R
)2 RXWVROH�UHVLVWDQFH�DJDLQVW�IXHO��YDOLG�RQO\�IRU�ZRUNLQJ�IRRWZHDU� R R R R R R
0 LQVWHS�SURWHFWLRQ��YDOLG�RQO\�IRU�VDIHW\�IRRWZHDU� R R R R R R

HQJOLVK�VL]LQJ � ���� � ���� � ���� � ���� � ���� � ���� � ���� �� �� �� ����� ��

IUHQFK�VL]LQJ �� �� �� ����� �� ����� �� �� �� ����� �� ����� �� �� �� �� �� ����� ��

PHWULF�VL]LQJ�LQ�FP �� ����� �� ����� �� ����� �� ����� �� ����� �� ����� �� ����� �� ����� �� ����� ��

PHWULF�VL]LQJ�LQ�PP ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

�����WR�EH�PDUNHG�2%�LV�QHHGHG�WR�IXOÀOO�DQRWKHU�IURP�UHTXLUHPHQWV�IRU�FRPSOHWH�IRRWZHDU�(���$���3���+,���&,���:5� ��������;;��REOLJDWRU\�LV�RQH�RI�WKUHH�UHTXLUHPHQWV� ���������;;;��6/6���VRGLXP�ODXU\O�VXOIDWH� � � �
� � � � � � �
[����QHFHVVDU\��EDVLF�UHTXLUHPHQW��LW�PXVW�EH�IXOÀOOHG�IRU�VSHFLÀF�FDWHJRU\� � � � � � �
R���QRW�QHFHVVDU\��DGGLWLRQDO�UHTXLUHPHQW��DFFRUGLQJ�WR�FOLHQW�V�UHTXLUHPHQW� � � � � � �
� � � � � � �

/,67�2)�67$1'$5'6� � � � � �
� � � � � � �(1�,62��������33(���7HVWLQJ�PHWKRGV�IRU�IRRWZHDU�
7KH�VWDQGDUG�GHÀQHV�EDVLF�UHTXLUHPHQWV�DQG�WHVWLQJ�PHWKRGV�DQG�PHDVXUHPHQWV�IRU�VDIHW\��SURWHFWLYH�
DQG�ZRUNLQJ�IRRWZHDU���
� � � � � � �(1�,62��������33(���6DIHW\�IRRWZHDU�
7KH�VWDQGDUG�VSHFLÀHV�EDVLF�DQG�DGGLWLRQDO��RSWLRQDO��UHTXLUHPHQWV�IRU�IRRWZHDU�WKDW�FRQWDLQV�D�VDIHW\�
WRH�FDS�UHVLVWDQW�DJDLQVW�LPSDFW�XS�WR�����-�DQG�D�SUHVVXUH�RI����N1�
� � � � � � �(1�,62��������33(���:RUNLQJ�IRRWZHDU�
7KH�VWDQGDUG�VSHFLÀHV�EDVLF�DQG�DGGLWLRQDO��RSWLRQDO��UHTXLUHPHQWV�IRU�IRRWZHDU�WKDW�GRHV�QRW�FRQWDLQ�
D�VDIHW\�WRH�FDS�UHVLVWDQW�DJDLQVW�LPSDFW�XS�WR�����-�DQG�D�SUHVVXUH�RI����N1�� � � �

� � �

(1��������)RRWZHDU�IRU�ÀUH�ÀJKWHUV
7KH�VWDQGDUG�VSHFLÀHV�PLQLPXP�UHTXLUHPHQWV�DQG�WHVWLQJ�PHWKRGV�IRU�FKDUDFWHULVWLFV�RI�WKUHH�W\SHV�
RI�IRRWZHDU�LQWHQGHG�IRU�XVH�E\�ÀUHÀJKWHUV�LQ�QRUPDO�UHVFXH�RSHUDWLRQV��ÀUH�DFWLRQV�DQG�KD]DUGRXV�
PDWHULDOV�FUDVK�

(1��������(OHFWURLQVXODWLQJ�IRRWZHDU�IRU�ZRUN�LQ�ORZ�YROWDJH�LQVWDOODWLRQV
7KH�VWDQGDUG�DSSOLHV�IRU�HOHFWURLQVXODWLQJ�IRRWZHDU�IRU�ZRUN�LQ�ORZ�YROWDJH�LQVWDOODWLRQV�

&219(56,21�7$%/(�2)�)227:($5�6,=(6

(8523($1�/(*,6/$7,21�)25�:25.,1*�$1'�6$)(7<�)227:($5
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