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.ULVWDOORJUDDȴD
9HDDQDO¾¾VL KLQQDQJXLG SROH YDMD WHKD� (NVSHULPHQGLYDKHQGLWH ORHWHOX MD VRRYLWXVHG QHQGH NDVXWD�
PLVHNV RQ NLUMDV ¾OHVDQGH O·SXV�

6LVVHMXKDWXV
.ULVWDOORJUDDȴDV P··GHWDNVH MDOJSDOOLVWDDGLRQLVXXUXVH V¾QNURWRQLJD SLNNXVHLG� PLV RQ P·QH RQJVWU¸�
PLVHG �QW SHSWLLGVLGHPH SLNNXV DPLQRKDSHWH YDKHO RQ ��� ���
.ULVWDOORJUDDȴD S·KLOLVHNV XXULPLVREMHNWLNV RQ NULVWDOO� .ULVWDOOL Y·LE YDDGHOGD NXL UXXPLV SHULRRGLOLVHOW
NRUGXYDW ¾KLNUDNNX �XQLW FHOO� �MRRQLV ���

-RRQLV �� �KLNUDNN NLUMHOGDE NRJX NULVWDOOL�

.XL ᅻ	 
ԧܙ RQ WHDWXG UHDDODUYXOLQH IXQNWVLRRQ� PLV NLUMHOGDE ¾KLNUDNX VWUXNWXXUL �QW DDWRPLWH DVXNRKWD Y·L
HOHNWURQLGH WLKHGXVW� MD 
Ԑφܙ 
Ԑϵܙ ԐϯRQܙ Y·UHYHNWRULG �PLV HL SHD ROHPD ¾NVWHLVHJD ULVWL�� VLLV NRJX NULVWDOOL VDDE
JHQHUHHULGD M¦UJPLVH Y·UUDQGLJD�ᅻ	 ԧܙ � Ԕ ੁ Ԑφܙ � ԕ ੁ Ԑϵܙ � Ԗ ੁ 
Ԑϯܙ � ᅻ	 
ԧܙ
 Ԕ
 ԕ
 Ԗ
 ୮ ඾� ���

�' Y·L �' NULVWDOOLGH SXKXO SLLVDE YDVWDYDOW ¾KHVW � �Ԑφܙ Y·L NDKHVW YHNWRULVW � Ԑφܙ MD ��Ԑϵܙ HW JHQHUHHULGD ¾KLNUD�
NXVW NULVWDOO�

.ULVWDOORJUDDȴD HNVSHULPHQGLV RQS·KL¾OHVDQGHNV OHLGD NULVWDOOL VWUXNWXXU �W¦SVHPDOW� OHLGD ᅻ	 
ԧܙ
 
Ԑφܙ 
Ԑϵܙ ��Ԑϯܙ

-RRQLV �� .ULVWDOORJUDDȴD HNVSHULPHQGL VNHHP�

.ULVWDOOLGH SHULRRGLOLVXVH W·WWX Y·LE ¾KH PHHWRGLQD VWUXNWXXUL P¦¦UDPLVHNV NDVXWDGD NLLUJXVH GLIUDNW�
VLRRQL�
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.ULVWDOORJUDDȴD HNVSHULPHQGLV �MRRQLV �� O¦ELE NULVWDOOL NLLUWH NLPS LQWHQVLLYVXVHJD ӾЈ� ODLQHSLNNXVHJD ᅶ
MD ODLQHYHNWRULJD �Ԛքܙ �] [Ԛքܙ � �ᅺ�ᅶ� ��' NULVWDOOL SXKXO RQ ODLQHYHNWRU Ԛքܙ ULVWL NULVWDOOL WDVDSLQQDJD�� 'LIUDN�
WHHUXQXG NLLUHO RQ VDPD ODLQHSLNNXV ᅶ� ODLQHYHNWRU �֎Ԛܙ ] [֎Ԛܙ � ] [Ԛքܙ MD VHGD Y·LE NLUMHOGDGD KDMXPLVYHNWRULJDܙԠ � ֎Ԛܙ ਷ Ԛքܙ �MRRQLV ��� 2Q VHOJH� HW Ԡ � �Ԛք VLQ	ᅲ��
� 9·LE HHOGDGD� HW ֎Ԛܙ MD Ԛքܙ YDKHOLQH QXUN ᅲ RQ SDOMX Y¦LNVHP
NXL ¾NV HKN Ԡ ୆ Ԛք�

-RRQLV �� +DMXPLVYHNWRU

'LIUDNWHHUXQXG NLLUH Ԡܙ NRPSOHNVDPSOLWXXGL ӻ	 
Ԡܙ QLPHWDWDNVH VWUXNWXXULIDNWRULNV �NXQD VHH RQ P¦¦UD�
WXG NULVWDOOL VWUXNWXXUL SRROW� MD VHGD W¦KLVWDWDNVH ӻ	 
Ԡܙ� 6WUXNWXXULIDNWRULO RQ PRRGXO ]ӻ ] MD IDDV ᆈ�ӻ	 
Ԡܙ � ]ӻ ] ੁ H[S	Ԙᆈ
� ���

0··GHWXG LQWHQVLLYVXV Ӿ	 
Ԡܙ RQ NRPSOHNVDPSOLWXXGL PRRGXOL UXXW�Ӿ � ]ӻ ]ϵ � ӻӻ ੟� ���

1HQGH LQWHQVLLYVXVWH HGDVLVHO DQDO¾¾VLO VDDE P¦¦UDWD WLKHGXVH ᅻ	 
ԧܙ� (QDPDVWL VLVDOGDYDG XXULWDYDG NULV�
WDOOLG Y¦KHVHO P¦¦UDO DQRUJDDQLOLVWH DLQHWH �QW VRRODGH Y·L NRPSOHNV¾KHQGLWH� DJD ND VXXUWH RUJDDQLOLVWH
DLQHWH �YDONXGH Y·L '1$� PROHNXOH� 7LKHGXV ᅻ	 
ԧܙ P¦¦UDENL DLQH DDWRPLWH SDLNQHPLVH� $QWXG MXKXO ND�
VXWDWDNVH NRKHUHQWVHW U¸QWJHQNLLUJXV ODLQHSLNNXVHJD � ਿ �� � �Q¦LWHNV V¾QNURWRQNLLUJXVW�� PLV YDVWDE
W¾¾SLOLVHOH DDWRPLWHYDKHOLVHOH NDJXVHOH� .XL NDXJXVHG RQ VXXUHPDG� VLLV WXOHE YDOLGD WHLVWVXJXQH ODLQH�
SLNNXV �Q¦LWHNV RSWLOLVWH Y·UHGH NRUUDO VDDE NDVXWDGD Q¦KWDYDW YDOJXVW��

+DNDNH Q¾¾G LVH NULVWDOORJUDDȴNV� $ RVDV XXULJH S·KLOLVL VHDGXVS¦UDVXVL �' NULVWDOOL GLIUDNWVLRRQLY·UH Q¦L�
WHO� %� &� MD ' RVDGHV P¦¦UDNH Y·UH SDUDPHHWULG� ¾KLNUDNX V¾PPHHWULDG MD O·SXNV ND GHWDLOVH VWUXNWXXUL�

$ RVD� 3LOXVW NULVWDOOLQL
/LKWVDLP NULVWDOOL Q¦LGH RQ RSWLOLQH GLIUDNWVLRRQLY·UH � VHGD Y·LE YDDGHOGD NXL ¾KHP··WPHOLVW NULVWDOOL�
6HOOLVH NULVWDOOL ¾KLNUDNXNV RQ SLOX �ODLXVHJD ԑ� MD SLOXGHYDKHOLQH YDKHPLN �MRRQLV �ƪ�� 9·UHSHULRRG Ԑφ � Ԑ
RQ ¾KHGLPHQVLRQDDOQH YHNWRU� PLV JHQHUHHULE WHUYH NULVWDOOL�
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-RRQLV �� �' NULVWDOOL ¾KLNUDNXG �$ MD %� �GLIUDNWVLRRQLY·UHG�� 0XVWD Y¦UYLJD RQ P¦UJLWXG O¦EL�
SDLVWPDWXG DODG�

9DDGHOGHV GLIUDNWVLRRQLY·UHO )UDXQKRIHUL GLIUDNWVLRRQL V·OWXE YDOJXVH LQWHQVLLYVXV Ӿ YDOJXVH OHYLPLVQXU�
JDVW ᅲ M¦UJPLVHOW

Ӿ	ᅲ
 � ӾЈԃϵ ভVLQ	 կᇎռ VLQ ᇆᇊ 

VLQ	 ᇎռ VLQ ᇆᇊ 
 মϵ ੁ ভVLQ	 ᇎս VLQ ᇆᇊ 
	 ᇎս VLQ ᇆᇊ 
 মϵ 
 ���

NXV ӾЈ RQ LQWHQVLLYVXV� NXL RQ ᅲ � � MD ԃ RQ GLIUDNWVLRRQLY·UH YDOJXVWDWXG SLOXGH DUY�

9·UUDQGL ��� P·LVWPLVHNV Y·LE WHLO YDMD PLQQD M¦UJPLVW IDNWL�

OLP݂֓Ј VLQԧԧ � �� ���

$�� .LUMXWDJH ¾OHV Y·UUDQG ��� NDVXWDGHV KDMXPLVYHNWRULW Ԡ �Ԡ ୆ Ԛք�� ���SW

$�� /HLD KDMXPLVYHNWRU Ԡ� PLV YDVWDE LQWHQVLLYVXVH PDNVLPXPLOH M¦UMHNRUUDQXP�
EULJD ԗ GLIUDNWVLRRQLY·UH NRUUDO� PLOOH Y·UHSHULRRG RQ Ԑ� ���SW

$�� 2OJX Ԡφ HVLPHVHPDNVLPXPL KDMXPLVYHNWRU� $YDOGDJH Ԡ NDVXWDGHV Ԡφ� .XLGDV RQ
VHRWXG Ԡφ MD Ԑ" ���SW

$�� 8XULJH GLIUDNWVLRRQL P··WHREMHNWLGHOW '*��'*�� 0¦¦UDNH HNVSHULPHQWDDOVHOW
LJDP··WHREMHNWL MDRNV Ԡφ MD Ԑ� -RRQLVWDJH HQGD NDWVHYDKHQGLWH VNHHP� W¦KLVWDJH
P··GHWDYDG VXXUXVHG MD NLUMXWDJH YDOHPLG� PLGD NDVXWDWH DUYXWDPLVHNV�

���SW

$�� 9LLJH O¦EL HNVSHULPHQW MD P¦¦UDNH P··WHREMHNWLGH '*�� '*�� '*� MDRNV VXKHԐ�ԑ � 6HOJLWDJH RPD ODKHQGXVW YDOHPLWH� VNHHPLGH MD MRRQLVWHJD� 2Q WHDGD� HWԑ ମ Ԑ��� ���SW

9·LPH W¦KHOGDGD� HW NULVWDOOL Y·UH SHULRRG Ԑφ � Ԑ P¦¦UDE GLIUDNWVLRRQLPDNVLPXPLGH SHULRRGLOLVXVH QLQJ
¾KLNUDNX SDUDPHHWULG �SLOX ODLXV ԑ� P¦¦UDYDG PDNVLPXPLGH LQWHQVLLYVXVH� $QWXG IDNWL NDVXWDWDNVH PDN�
VLPXPLGH VXKWHOLVWH LQWHQVLLYVXVWH DUYXWXVWH OLKWVXVWDPLVHNV� NDVXWDGHV VWUXNWXXUIDNWRULW ӻ	Ԡ
�

ӻ	Ԡ
 ୽ ௷ ᅻ	ԧ
H[S	ԘԠԧ
ԓԧ
 ���

NXV ᅻ	ԧ
 ȃ O¦ELODVNHWHJXU �O¦EL WXOQXG ODLQH MD SHDOH ODQJHQXG ODLQH DPSOLWXXGLGH VXKH�� Ԡ ȃKDMXPLVYHN�
WRU�PLV NLUMHOGDE DVHQGLW GLIUDNWVLRRQLPXVWULV� ,QWHJUHHULWDNVH ¾OH NRJX¾KLNUDNX� .XL DVHQGDGD Ԡ VHOOH Y·L
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WHLVH PDNVLPXPL DVHQGLJD� VLLV RQ Y·LPDOLN OHLGD PDNVLPXPLGH VXKWHOLVHG LQWHQVLLYVXVHG NXMXO Ӿ � ]ӻ ]ϵ�
6LLQ MD HGDVSLGL ᅻ	ԧ
 ୮ බ�
.ULVWDOOLGH GLIUDNWVLRRQL LQWHQVLLYVXVPDNVLPXPLGH DVXNRKDG �QLPHWDWDNVH UHȵHNVLGHNV� Y·LYDG DODWL ROOD
HVLWDWXG YHNWRULWH VXPPDQD �QLPHWDWDNVH S¸¸UGY·UH YHNWRULWHNV��

��P··WPHOLQH� Ԡܙ � ԗ ੁ �Ԡφܙ NXV ԗ ୮ ඾�
��P··WPHOLQH� Ԡܙ � ԗ ੁ Ԡφܙ � Ԛ ੁ �Ԡϵܙ NXV ԗ
 Ԛ ୮ ඾�
��P··WPHOLQH� Ԡܙ � ԗ ੁ Ԡφܙ � Ԛ ੁ Ԡϵܙ � ԛ ੁ �Ԡϯܙ NXV ԗ
 Ԛ
 ԛ ୮ ඾�
6HOOLVHOW Y·LE �' NULVWDOOL LJDW UHȵHNVL W¦KLVWDGD NROPH QXPEULJD 	ԗ
 Ԛ
 ԛ
 �MD 	ԗ
 �'�OH MD 	ԗ
 Ԛ
 �'�OH� MD LJDO
UHȵHNVLO RQ RPD NRPSOHNVDPSOLWXXG ӻ	ԗ
 Ԛ
 ԛ
 MD LQWHQVLLYVXV Ӿ	ԗ
 Ԛ
 ԛ
�

$�� .LUMXWDJH Y¦OMD ᅻ	ԧ
� PLV YDVWDE $� GLIUDNWVLRRQLY·UH ¾KLNUDNXOH �MRRQLV �$�� .D�
VXWDJH MRRQLVHO Q¦LGDWXG NRRUGLQDDWV¾VWHHPL� 2OHWDPH� HW ¾KLNUDNN RQ VHOOLQH�
HW Y·UHSHULRRG Ԑ RQ ԟ NRUGD VXXUHP SLOX ODLXVHVW ԑ� Ԑ � ԟԑ
 ԟ ୮ ඲� $UYXWDJH
Y¦OMD VHOOH ¾KLNUDNX VWUXNWXXULIDNWRU ӻբ	ԗ
 UHȵHNVL ԗ MDRNV� 9DVWXVH NLUMXWDPLVHO
NDVXWDJH VXXUXVL ԗ MD Ԡφ� 0LOOLVWHO PDNVLPXPLGHO �UHȵHNVLGHO� RQ LQWHQVLLYVXV �"
.LUMXWDJH VHOOLVWHOH PDNVLPXPLGH MDRNV ԗ Y·UUDQG�

���SW

$�� 9DDWOHPH GLIUDNWVLRRQLY·UH WHLVW ¾KLNUDNNX �MRRQLV �%�� $UYXWDJH VHOOH ¾KLNUDNX
VWUXNWXXULIDNWRU ӻգ	ԗ
 UHȵHNVL ԗ MDRNV� 0LOOLVWHO VHOOH GLIUDNWVLRRQLY·UH UHȵHNVL�
GHO RQ LQWHQVLLYVXVHNV �" .LUMXWDJH VHOOLVWHOH UHȵHNVLGH MDRNV ԗ Y·UUDQG�

���SW

$�� 1HLG NDKWH ¾ODOSRRO NLUMHOGDWXG GLIUDNWVLRRQLY·UH YDOJXVWDE ¾KHVXJXVH LQWHQ�
VLLYVXVHJD YDOJXV� /HLGNH ӾբӴփ�Ј�ӾգӴփ�Ј MD ӾբӴփ�φ�ӾգӴփ�φ� ���SW

% RVD� �' NULVWDOO
$QWXG RVDV O¦ELWH VWUXNWXXUL P¦¦UDPLVH HVLPHVW HWDSSL ȃ Y·UH SDUDPHHWULWH OHLGPLVW�

3¸¸UGY·UH YHNWRULG �' MXKXO

-RRQLV �� �' NULVWDOO YHNWRULWHJD Ԑφܙ MD Ԑϵܙ NXL Y·UHYHNWRULWHJD� 3XQNWLG P¦UJLYDG DDWRPLWH SDLN�
QHPLVW VHOOHV NULVWDOOLV�

9DDWOHPH GLIUDNWVLRRQL NDKHP··WPHOLVHO NULVWDOOLO� 3XQNWDDWRPLWHVW VNHPDDWLOLQH �' NULVWDOO RQ Q¦LGDWXG
MRRQLVHO �� 9·UHYHNWRULWHO Ԑφܙ MD Ԑϵܙ RQ QXUN ᅫ ମ ��ੋ QHQGH YDKHO�
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.XL DQWXG �' NULVWDOOL WDVDSLQG DVHWDGD NLLUHJD ULVWL� VLLV NULVWDOOL WDKD HNUDDQLOH WHNLE SHULRRGLOLQH GLIUDNW�
VLRRQLPXVWHU� PLOOH PDNVLPXPLGH SDLNQHPLQH RQ Y¦OMHQGDWXG DYDOGLVHJD Ԡܙ � ԗ ੁ Ԡφܙ � Ԛ ੁ �Ԡϵܙ NXV ԗ
 Ԛ ୮ ඾�
7DROLVHVW GLIUDNWVLRRQLPXVWULVW Y·LE VDDGD ¾OHYDDWH YDDGDWHV P··WHREMHNWLGH 8&��8&� GLIUDNWVLRRQL�
PXVWUHLG�

%�� /HLGNH YHNWRULWH Ԡφܙ MD Ԡϵܙ YDKHOLQH QXUN ᅬ MD QHQGH SLNNXVHG Ԡφ� Ԡϵ� $UYHVWDJH�
HW QHHG YHNWRULG SHDYDG ROHPD PLQLPDDOVH SLNNXVHJD MD QHQGHYDKHOLQH QXUN
SHDE ROHPD ମ ��ੋ� $YDOGDJH YDVWXV NDVXWDGHV NULVWDOOL SDUDPHHWUHLG Ԑφ
 Ԑϵ
 ᅫ
�MRRQLV ���

���SW

0··WHREMHNWLG 8&��8&�� OLKWVDLPDG �' NULVWDOOLG

9DDWOHPH QHOL �' NULVWDOOL $� %� &� ' �MRRQLV ��� $QWXG NULVWDOOLGHO RQ UXXGXNXMXOLQH ¾KLNUDNN ¾KHSLNNXV�
WH ULVWL Y·UHYHNWRULWHJD� ,JD NULVWDOOL ¾KLNUDNN VLVDOGDE DDWRPLW �O¦ELSDLVWPDWX UXXW N¾OMHJD ԑ O¦ELSDLVWYDO
NLOHO�� �KLNUDNXG & MD ' VLVDOGDYDG YHHO WHLVW W¾¾SL QLKNHV DDWRPHLG� .ULVWDOOLV & RQ WHLVW W¾¾SL DDWRPL VXX�
UXV ԑ஥ VXXUHP NXL HVLPHVHO� ԑ஥ � ԑ� .ULVWDOOLV ' RQ WHLQH DDWRP VDPD VXXUXVHJD PLV HVLPHQH� MD QLKNHV
SRROSHULRRGL Y·UUD SDUHPDOH MD SRROSHULRRGL Y·UUD ¾OHV�

%�� .ULVWDOOLGH $ MD ' MDRNV OHLGNH NRPSOHNVDPSOLWXXGL PRRGXO ]ӻ 	ԗ
 Ԛ
] UHȵHNVLOH	ԗ
 Ԛ
� 9DVWXVHVVH NLUMXWDJH Y¦¦UWXV Ԑ �NULVWDOOL SHULRRG� MD ԑ �DDWRPL VXXUXV�� 3LL�
VDE� NXL NLUMXWDWH DYDOGLVH� PLV RQ ·LJH N·LJLOH UHȵHNVLGHOH� Y�D NHVNPLVHOH �ԗ � ��Ԛ � ���

���SW

-RRQLV �� .ULVWDOOLGH $�' ¾KLNUDNXG RQ UXXGXNXMXOLVHG� 2Q WHDGD� HW Ԑգ � Ԑբ� �OHM¦¦QXG VXXUXV�
WH VXKWHG SROH WHDGD�

%�� 9DDGHOJH P··WHREMHNWLGH 8&��8&� GLIUDNWVLRRQLPXVWUHLG� 0¦¦UDNH HNVSHUL�
PHQWDDOVHOW LJDOH P··WHREMHNWLOH 8&��8&� NULVWDOOL Y·UHSHULRRG Ԑնդφ� Ԑնդϵ�Ԑնդϯ� ԐնդΚ�

���SW

%�� ,JD P··WHREMHNWL 8&��8&� MDRNV OHLGNH MRRQLVH � SHDOW YDVWDY NULVWDOOLVWUXNWXXU�
3·KMHQGDJH RPD YDOLNXW VNHHPLGH� MRRQLVWH MD YDOHPLWHJD�

���SW

%�� /HLGNH DDWRPL ԑ VXXUXV� ���SW
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0··WHREMHNWLG 8&��8&�� M¦WNXYDOW OLKWVDG �' NULVWDOOLG

%�� 9DDGHOJH P··WHREMHNWLGH 8&�� 8&�� 8&� GLIUDNWVLRRQLPXVWUHLG� 0¦¦UDNH HNV�
SHULPHQWDDOVHOW LJD P··WHREMHNWL MDRNV SDUDPHHWULG Ԑφ� Ԑϵ MD QXUN ᅫ � 6HOJLWDJH
VNHHPLGH MD MRRQLVWH DELO� PLOOLVHLG GLIUDNWVLRRQLPXVWUL SDUDPHHWUHLG NDVXWDWH�

���SW

& RVD� .ULVWDOOLGH V¾PPHHWULD
�KLNUDNX SDUDPHHWULWH DUYXWDPLVH M¦UHO P¦¦UDPH WHLVH VDPPXQD ¾KLNUDNX V¾PPHHWULD�

6¾PPHHWULDG� WHRUHHWLOLQH DUXVDDP

5HDDOVHWH NULVWDOOLGH ¾KLNUDNXG VLVDOGDYDG VDJHOL PLWPHLG PROHNXOH� PLOOHO RQ RPDYDKHO WHDWXG V¾P�
PHHWULD �MRRQLV ��� 1HQGH V¾PPHHWULDWH WHDGPLQH OLKWVXVWDE P¦UJDWDYDOW VWUXNWXXUL P¦¦UDPLVSURWVHV�
VL� �KLNUDNX V¾PPHHWULD S·KMXVWDE V¾PPHHWULDLG S¸¸UGUXXPLV MD V¾VWHPDDWLOLVHOW SXXGXYDLG UHȵHNVH
�QXOOLQWHQVLLYVXVHJD UHȵHNVH LJD VHOOH V¾PPHHWULDJD ¾KLNUDNX MDRNV�� 6¾VWHPDDWLOLVHOW SXXGXYDLG UHȵHN�
VH VDDE P¦¦UDWD WLQJLPXVWHJD ԗ MD Ԛ MDRNV �MRRQLV ���

5HȵHNVLGH LQWHQVLLYVXVWH W¾¾SLOLVHG V¾PPHHWULDG�

ȏ SHHJHOV¾PPHHWULD WHDWXG VLUJH VXKWHV� $QWXG VLUJHW NXVWXWDNVH V¾PPHHWULDWHOMHNV MD W¦KLVWDWDNVH
VHOOH VLUJH Y·UUDQGLJD�

ȏ S¸¸UGV¾PPHHWULD M¦UJXJD Ԝ �W¦KLVWDWDNVH NXL Ӹֈ WHDWXG S¸¸UOHPLVNHVNPH VXKWHV� Ԝ ୮ ඲�� 3¸¸�
UDWHV V¾VWHHPL QXUJD ���ੋ ੁ ԝ�Ԝ� ԝ ୮ ඾ Y·UUD� M¦¦E V¾VWHHP VDPDNV�

-RRQLV �� 6HH ¾KLNUDNN RQ S¸¸UGV¾PPHHWULDJD ӸΚ� S¸¸UDWHV UDNNX ¾PEHU SXQDVH WHOMH ԝ ੁ ��ੋ
NUDDGL Y·UUD �ԝ ୮ ඾�� M¦¦E UDNN VDPDNV�
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-RRQLV �� 5HȵHNVLG 	ԗ � �ԝ � �
 Ԛ � �
 RQ V¾VWHPDDWLOLVHOW SXXGXYDG� 0¦UNXV� Y¦JD N·UJH LQWHQ�
VLLYVXVHJD UHȵHNV 	�
 �
 RQ VLLQ VHOJXVH P·WWHV NXMXWDPDWD M¦HWXG�

-RRQLV �� �' NULVWDOOL GLIUDNWVLRRQLSLOW

9DDWOHPH GLIUDNWVLRRQLSLOWL �MRRQLV ��� PLOOH WHNLWDE �' NULVWDOO� PLOOH Y·UHYHNWRULG RQ ULVWL MD ¾NVWHLVHJD
Y·UGVHG �Ԑφ � Ԑϵ�� 6HH GLIUDNWVLRRQLSLOW RQ Q¦LGDWXG MRRQLVHO �Q¦LGDWXG DLQXOW UHȵHNVLG ]ԗ]
 ]Ԛ] ମ ���

&�� 0¦¦UDNH ԗ MD Ԛ SXQNWL MDRNV� PLOOHVW VDDE S¸¸UOHPLVNHVH� 0LOOLVHG S¸¸UGV¾P�
PHHWULD M¦UJXG Ԝ RQ DQWXG MRRQLVHO Y·LPDOLNXG" 0¦UNLJH MRRQLVHOH N·LN Y·LPD�
OLNXG SHHJHOV¾PPHHWULD WHOMHG� 7¦KLVWDJH RPD VLUJHG�

���SW

6¾PPHHWULDWHOJ RQ VLUJH� PLVW·WWX VDDE VHGD NLUMHOGDGD VLUJH Y·UUDQGLJD Ԓφ ੁ Ԡ֓ � Ԓϵ ੁ Ԡ֔ � ԓ
 NXV Ԓφ� Ԓϵ� ԓ
RQ PLQJLG NRUGDMDG�

&�� 0¦¦UDNH LJD HHOPLVHV ¾OHVDQGHV MRRQLVWDWXG SHHJHOV¾PPHHWULD WHOMH MDRNV VHOOH
VLUJH Y·UUDQG� �UJH XQXVWDJH P¦UNLGD� PLOOLVHOH VLUJHOH PLV Y·UUDQG YDVWDE�

���SW

&�� .LUMXWDJH LJD S¸¸UGV¾PPHHWULD MD SHHJHOV¾PPHHWULD MDRNV YDVWDY W¦KLV �Ӹֈ
S¸¸UGV¾PPHHWULD NRUUDO� Y·UUDQG SHHJHOV¾PPHHWULD NRUUDO� MD LQWHQYVLLYVXVH
Y·UUDQG Ӿ	Ԡ֓
 Ԡ֔
� PLV SHDE NHKWLPD� NXL YDVWDY V¾PPHHWULDHOHPHQW RQ ROHPDV�

���SW

&�� .LUMXWDJH UHȵHNVLGH 	ԗ
 Ԛ
 MD 	਷ԗ
 ਷Ԛ
 MDRNV LQWHQVLLYVXVH Y·UUDQG� 0LOOLQH N¾VL�
PXVH &� V¾PPHHWULD YDVWDE VHOOHOH Y·UUDQGLOH" 3·KMHQGDJH RPD YDVWXVW�

���SW

9DDWOHPH P·QLQJDLG NULVWDOOH ¾KLNUDNNXGHJD� QDJX RQ NXMXWDWXG MRRQLVHO ��� 0XVWDG UXXGXG W¦KLVWD�
YDG O¦ELSDLVWPDWXW HOHPHQWL� YDOJHG UXXGXG O¦ELSDLVWYDW HOHPHQWL� .ULVWDOOL � ¾KLNUDNN RQ VDDGXG DOJVHVW
¾KLNUDNXVW SHHJHOV¾PPHHWULDJD WHOMH ԧ � � VXKWHV� .ULVWDOOL � ¾KLNUDNN RQ VDDGXG DOJVHVW ¾KLNUDNXVW
SHHJHOV¾PPHHWULDJD WHOMH Ԩ � ԧ VXKWHV� .ULVWDOO � RQ VDDGXG QLKNHJD YHNWRUL �ԧφ� Ԩφ� DELO�
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&�� .DVXWDGHV V¾PPHHWULDLG MD VWUXNWXXULIDNWRUL GHȴQLWVLRRQL OHLGNH VWUXNWXXULIDN�
WRULG ԕϵ	Ԡ֓
 Ԡ֔
� ԕϯ	Ԡ֓
 Ԡ֔
� ԕΚ	Ԡ֓
 Ԡ֔
 YDVWDYDOW NULVWDOOLGH �� � MD � MDRNV� $YDOGDJH
YDVWXV NULVWDOOL � VWUXNWXXULIDNWRUL ӻ	Ԡ֓
 Ԡ֔
 � ԕφ	Ԡ֓
 Ԡ֔
 NDXGX� ���SW

&�� 9DDWOHPH VXYDOLVW �' NULVWDOOL �MRRQLV ��� 0¦UNLJH� PLOOLVHG S¸¸UGV¾PPHHWULD M¦U�
JXG Ԝ Y·LYDG ROOD �' NULVWDOOLGHO� 3·KMHQGDJH RPD YDVWXVW�

���SW

-RRQLV ��� .ULVWDOOLGH �� � MD � ¾KLNUDNXG RQ VDDGXG NULVWDOOLVW � HULQHYDWH V¾PPHHWULDWH DELO�

6¾PPHHWULDG� SUDNLOLQH YDDWOXV

9DVWXVWHOHKHO RQ WRRGXG P··WHREMHNWLGH 3*��3*� ¾KLNUDNXG� 2OOHV XXULQXG ¾KLNUDNNXGH V¾PPHHWULDW
MD GLIUDNWVLRRQLSLOWH� DJD ND V¾VWHPDDWLOLVHOW SXXGXYDLG UHȵHNVH� OHLDPH PH QHQGH YDVWDYXVH�

&�� 0¦¦UDNH� PLOOLVHG V¾PPHHWULDG RQ NULVWDOOLGHO ¾KLNUDNNXGHJD Ԁ� ԁ� Ԃ � ԃ MD ԅ �Ԇ� ԇ� Ԉ� ԉ � �MRRQLV YDVWXVWHOHKHO�� -RRQLVWDJH SHHJHOV¾PPHHWULD WHOMHG� MRRQLVH
DOOD NLUMXWDJH� PLOOLVHG S¸¸UGV¾PPHHWULDG RQ VHOOHO ROHPDV�

���SW

&�� 8XULJH P··WHREMHNWLGH 3* �� �� �� � GLIUDNWVLRRQLSLOWH� 1HQGHOH P··WHREMHNWL�
GHOH YDVWDYDG ¾KLNUDNXG Ԁ� ԁ� Ԃ � ԃ � 0¦¦UDNH� PLOOLVHG V¾PPHHWULDG RQ DQWXG
GLIUDNWVLRRQLSLOWLGHO ROHPDV� /HLGNH YDVWDYXV REMHNWLGH MD ¾KLNUDNNXGH YDKHO�

���SW

'LIUDNWVLRRQLSLOWLGH V¾PPHHWULDG VDDE Y¦OMD DUYXWDGD NDVXWDGHV VXPPDUHHJOLW �NRPSOHNVVXXUXVH NRPS�
OHNVDPSOLWXXG RQ VHOOH VXXUXVH RVDGH NRPSOHNVDPSOLWXXGLGH VXPPD� MD WHDGHV� NXLGDV V¾PPHHWULDG
PXXGDYDG OLLGHWDYDWH NRPSOHNVDPSOLWXXGH� /LVDNV DLWDE VXPPDUHHJHO OHLGD SXXGXYDLG UHȵHNVH�

&�� 8XULJH P··WHREMHNWLGH 3* �� �� �� �� � GLIUDNWVLRRQLSLOWH� 1HQGHOH YDVWDYDG
¾KLNUDNXG ԅ � Ԇ� ԇ� Ԉ� ԉ � /HLGNH YDVWDYXV REMHNWLGH MD ¾KLNUDNNXGH YDKHO� 3·K�
MHQGDJH RPD YDVWXVW YDOHPLWH� VNHHPLGH MD MRRQLVWHJD�

���SW

&��� 9DDGHOJH P··WHREMHNWL 8&� GLIUDNWVLRRQLSLOWL� .DV VHH REMHNW Y·LE ROOD NULVWDOO"
3·KMHQGDJH RPD YDVWXVW�

���SW
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' RVD� )DDVLGHVW SROH S¦¦VX���
3¦UDVW ¾KLNUDNX SDUDPHHWUL MD VHOOH V¾PPHHWULD P¦¦UDPLVW� M¦¦E ¦UD WHKD YLLPDQH VDPP � P¦¦UDWD
¾KLNUDNX W¦LHOLN VWUXNWXXU�

)DDVLSUREOHHP���

.XL NULVWDOO KDMXWDE NLLUJXVW� VDDE NRPSOHNVDPSOLWXXGH DUYXWDGD YDOHPLJD �QQ )RXULHUȇ WHLVHQGXV��

ӻ	 
Ԡܙ ୽ ௷ ᅻ	 
ԧܙ ੁ H[S	Ԙ Ԡܙ 
ԧܙԓ �ԧܙ ���

'LIUDNWVLRRQLSLOWLGH M¦UJL NULVWDOOLVWUXNWXXUL P¦¦UDPLVHNV WXOHE WHRVWDGD )RXULHUȇ S¸¸UGWHLVHQGXV�

ᅻ	 
ԧܙ ୽ ௷ ӻ	 
Ԡܙ ੁ H[S	਷Ԙ Ԡܙ 
ԧܙԓ �Ԡܙ ���

.XQD PHLO RQ ¾NVLNXG GLVNUHHWVHG UHȵHNVLG� VLLV ¾ODOWRRGXG YDOHPL Y·LE NLUMXWDGD M¦UJPLVHOWᅻ	 
ԧܙ ୽ ం ]ӻ	 
Ԡܙ]Ԕքᇜ ੁ H[S	਷Ԙ Ԡܙ 
ԧܙ
 ���

NXV VXPPHHULWDNVH ¾OH N·LJL UHȵHNVLGH� 7HJHOLNXOW SLLVDE� NXL Y·WWD HUHGDPDG UHȵHNVLG� NXQD QHQGH SD�
QXV VXPPDVVH RQ N·LJH VXXUHP�

(NVSHULPHQWDDOVHOW P··GHWXG LQWHQVLLYVXVWHVW Ӿ	 
Ԡܙ VDDEP¦¦UDWD DLQXOWPRRGXOL ]ӻ 	 
Ԡܙ]� .DKMXNV HL VLVDOGD
LQWHQVLLYVXVHG LQIRW IDDVLGH ᆈ NRKWD� VHHS¦UDVW SROH Y·LPDOLN RWVH LQWHQVLLYVXVWH NDXGX IDDVH ᅻ	 
ԧܙ Y¦OMD
DUYXWDGD� 6HGD SUREOHHPL QLPHWDWDNVH IDDVLSUREOHHPLNV�

7DYDOLQH YLLV IDDVLSUREOHHPL ODKHQGDPLVHNV RQ HVPDOW OHLGD P·QLQJDG OLJLNDXGVHG IDDVLG� VHHM¦UHO DUYX�
WDGD Y¦OMD NULVWDOOLGH WLKHGXV� QLQJ NDVXWDGHV QHLG� M¦UJPLVHO VDPPXO XXHQGDGD IDDVLG XXHVWL� NDVXWDGHV
VHGD WLKHGXVW� MD NRUUDWD VHGD QLL NDXD� NXQL ROHWH UDKXO VDDGXG VWUXNWXXULJD�

$OJIDDVLGH VDDPLVHNV RQ PLWX PHHWRGLW� �NV QHLG HHOGDE� HW WHLO MXED RQ WXQWXG NULVWDOOLVWUXNWXXU� QLQJ
WXQWXG MD WXQGPDWXG NULVWDOOLG RQ VWUXNWXXUL SRROHVW VDUQDVHG� 6HOOLVHO MXKXO VDDWH )RXULHUȇ S¸¸UGWHLVHQ�
GXVHV ��� NDVXWDGD WXQGPDWX VWUXNWXXUL MDRNVP··GHWXG LQWHQVLLYVXVL QLQJ Y·WWD IDDVLG� PLV RQ DUYXWDWXG
WXQWXG VWUXNWXXUL MDRNV�

���PLOOH ODKHQGDWH HGXNDOW

7HLO RQ ROHPDV � HULQHYDW �' NULVWDOOL� 05�� 05�� 05�� ,JD NULVWDOOL ¾KLNUDNN NXMXWDE HQGDVW UXXWX �[��
PLOOHVW P·QLQJDG UXXGXNHVHG RQ O¦ELSDLVWPDWXG �ᅻ � ��� WHLVHG O¦ELSDLVWYDG �ᅻ � ��� �KLNUDNN 05� RQ
WHDGD �MRRQLV ���� 6WUXNWXXULG 05� �Y·LPDOLNXG YDULDQGLG RQ Q¦LGDWXG MRRQLV ��� MD 05� �VLVDOGDE � YDOJHW
UXXWX� HL ROH WHDGD� NXLG WH WHDWH� HW QHHG RQ VXKWHOLVHOW VDUQDVHG 05��JD�

5DNHQGDGHV ¾ODOSRRO NLUMHOGDWXG PHHWRGLW P¦¦UDNH VWUXNWXXULG 05� MD 05�� 6WUXNWXXULOH 05� ROLG HHO�
QHYDOW Y¦OMD DUYXWDWXG UHȵHNVLGH IDDVLG ]ԗ]
 ]Ԛ] ମ � �MRRQLV ��� �NRRUGLQDDGLV¾VWHHPLV� PLV RQ Q¦LGDWXG
MRRQLVHO ���� 9LKMH� WLKHGXVWH LPDJLQDDURVDG ,Pᅻ	 
ԧܙ RQ KHD W¦SVXVHJD Y·UGVHG QXOOLJD� PLV W¦KHQGDE� HW
SLLVDE� NXL YDOHPLV ��� Y·WWD DUYHVVH DLQXOW LJD OLLGHWDYD UHDDORVD�
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-RRQLV ��� 05� VWUXNWXXU NRRUGLQDDGLV¾VWHHPLJD� 9DOJHG UXXGXNHVHG ȃ O¦ELSDLVWYDG� PXV�
WDG ȃ O¦ELSDLVWPDWXG�

-RRQLV ��� 05� NULVWDOOL Y·LPDOLNXG ¾KLNUDNXG�

-RRQLV ��� 05� VWUXNWXXUL UHȵHNVLGH IDDVLG �UDGLDDQLGHV�� UHȵHNVLGHOH ]ԗ] ମ �
 ]Ԛ] ମ � MDRNV�
'�� .ULVWDOOL �05� Y·L 05�� YDOJXVWDE YDOJXV LQWHQVLLYVXVHJD ӾЈ� /HLGNH PDNVLPXPL

LQWHQVLLYVXV NRKDV Ԡܙ � �� ���SW

'�� 0¦¦UDNH05� NULVWDOOL ¾KLNUDNX VWUXNWXXU� 05� NULVWDOOL ¾KLNUDNXNV RQ ¾NV QLPH�
WDWXWHVW �MRRQ ���� 3·KMHQGDJH RPD YDVWXVW�

���SW

'�� 0¦¦UDNH 05� NULVWDOOL ¾KLNUDNX VWUXNWXXU� 05� VWUXNWXXU RQ VDUQDQH 05� RPD�
JD� NDNV O¦ELSDLVWPDWXW UXXGXNHVW RQ DVHQGDWXG O¦ELSDLVWYDWHJD�

���SW

.DWVHYDKHQGLG

EST-S-2 E-1 Q-10



([SHULPHQW

4����
(VWRQLDQ �(VWRQLD�

.DWVHYDKHQGLWH QLPHNLUL

-RRQLV ��� .DWVHYDKHQGLG� �OHYDO YDVDNXV QXUJDV ȃ LQWHQVLLYVXVH GHWHNWRUL GHWDLOLG�

�� 0XOWLPHHWHU

�� 0DJQHWLJD IRWRGLRRG

�� 3DWDUHL

�� 7DNLVWLG �� Nȡ MD ��� Nȡ

�� .OHPPLSORNLG �� WN�

�� 3DWDUHLSHVD

�� 3XQDQH ODVHU �ODLQHSLNNXV ᅶ  ��� QP�

�� /DVHULDOXV

�� 1·HO

��� 0DDOULWHLS

��� .UXYLNHHUDMD

��� -RRQODXG

��� 6XXUHG NODPEULG �� WN�

��� 0··GXOLQW

��� 6ODLGLG �ȋ'LIIUDFWLRQ JUDWLQJȋ� ȋ8QLW FHOOȋ� ȋ3ODQH JURXSȋ� ȋ0ROHFXODU UHSODFHPHQWȋ� P··WHREMHNWLGHJD

��� .LOH ODVHUL LQWHQVLLYVXVH Y¦KHQGDPLVHNV

��� 9¦LNHVHG NODPEULG �� WN�

EST-S-2 E-1 Q-11



([SHULPHQW

4����
(VWRQLDQ �(VWRQLD�

��� 6ODLGLGH KRLGLN �YDMDE NRNNXSDQHNXW�

��� 0LOOLPHHWHUSDEHU

��� 3DSS

��� 0DJQHWNLKLJD WDKYHO

0··WHREMHNWLG

-RRQLV ��� $VHWDJH MD YDOJXVWDJH P··WHREMHNWH QLL QDJX RQ Q¦LGDWXG VLLQ�

9DOJXVWDJH P··WHREMHNWH ODVHULJD M¦UJPLVHOW� $VHWDJH P··WHREMHNWH QLL� HW NLUL �LQJOLVNHHOQH VODLGL�
QLPHWXV� M¦¦NV ¾OHV MD VHGD ROHNV Y·LPDOLN OXJHGD YDVDNXOW SDUHPDOH� /DVHU SHDE ROHPD VODLGL HHV�
M¦OJLPLVHNUDDQ ȃ VODLGL WDJD �MRRQLV ����

,QWHQVLLYVXVH GHWHNWRU

-RRQLV ��� ,QWHQVLLYVXVH GHWHNWRUL GHWDLOLG

,QWHQVLLYVXVWH P··WPLVHNV NDVXWDJH IRWRGLRRGL� PLV RQ ¾KHQGDWXG YROWPHHWULJD� WDNLVWLJD MD SDWDUHLJD�
QDJX RQ Q¦LGDWXG VNHHPLO �MRRQLV ���� 6HOOLVHV DKHODV RQ YRROXWXJHYXV O¦EL GLRRGL Y·UGHOLQH ODQJHYD NLLU�
JXVH LQWHQVLLYVXVHJD�

3¸¸UDNH W¦KHOHSDQX ¾KHQGXVH SRODDUVXVHOH� 3DWDUHLSHVD SXQDQH Y¦OMXQG RQ ȋSOXVVȋ� .DVXWDJH YDLNLPLVL
�� Nȡ WDNLVWLW� MXKXO NXL P··GHWDYDG LQWHQVLLYVXVHG RQ OLLJD Y¦LNHVHG ȃ NDVXWDJH ��� Nȡ WDNLVWLW�

.OHPPLGH NDVXWDPLVHNV �MRRQLV ��� WRLPLJH M¦UJPLVHOW� 7·PPDNH NDQJ ¾OHV� VLVHVWDJH MXKH SLVWLNXVVH�
YDMXWDJH NDQJ DOOD� .·LN NROP SLVWLNXW RQ RPDYDKHO HOHNWULOLVHOW ¾KHQGDWXG�

EST-S-2 E-1 Q-12



([SHULPHQW

4����
(VWRQLDQ �(VWRQLD�

-RRQLV ��� ,QWHQVLLYVXVH GHWHNWRUL VNHHP� 3¸¸UDNH W¦KHOHSDQX ¾KHQGXVH SRODDUVXVHOH�

-RRQLV ��� .OHPPLSORNL VHDGHOGLV� .·LN NROP SLVWLNXW RQ RPDYDKHO ¾KHQGDWXG�

/DVHU

.LQQLWDJH ODVHU DOXVHOH �� 6LVVHO¾OLWDWXG ODVHUL ȴNVHHULPLVHNV NDVXWDJH VXXUW NODPEULW� .XL VRRYLWH WHKD
YDOJXVNLLUW NLWVDPDNV� VLLV NOHHSLJH ODVHULDYDPDDOULWHLELJD NLQQL MD WHKNH VHOOHVVH Q·HODJD DXN� .XL VRRYLWH
Y¦KHQGDGD ODVHUL LQWHQVLLYVXVW� VLLV NDVXWDJH VHOOH SLPHQGDPLVHNV NLOH� 3LOGLG ¾ODOSRRO NLUMHOGDWX NRKWD RQ
WRRGXG MRRQLVHO ���

�7�+(/(3$18� /DVHUNLLUH VDWWXPLQH VLOPD RQ Y¦JD RKWOLN� �UJH VXXQDNH ODVHULW HQGD HJD WHLVWH SHDOH�
/¾OLWDJH ODVHU Y¦OMD� NXL HL NDVXWD VHGD�

�7�+(/(3$18� 1·HO RQ WHUDY� YLJDVWXVWH RKW� .DVXWDJH VHGD HWWHYDDWOLNXOW� +RLXVWDJH Q·HOD NDLWVH¾PE�
ULVHV� NXL WH HL NDVXWD VHGD�

-RRQLV ��� 6LVVHO¾OLWDWXG ODVHULW KRLDE SDLJDO VXXU NODPEHU� /DVHUL NLLUJXVNLPEX GLDPHHWUL Y¦�
KHQGDPLVHNV NDVXWDJHPDDOULWHLSL MD Q·HOD� +RLGLNX �VXXUH NODPEUL� SRROO¦ELSDLVWYDW NLOH NDVX�
WDJH ODVHUL LQWHQVLLYVXVH Y¦KHQGDPLVHNV�
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