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20HQ NRRVWDQXG O}SXW|| LVHVHLVYDOW
/}SXW|] DOXVHO HL ROH YDUHP NXWVH Y}L WHDGXVNUDDGL Y}L LQVHC
.JLN W|| NRRVWDPLVHO NDVXWDWXG WHLVWH DXWRULWH W||G ROXOL
NLUMDQGXVDOOLNDWHVW MD PXMDOW SIULQHYDG DQGPHG RQ YLLGD\
s~ PDL
$XWRU &DUPHQ .DXUVRQ

DOONLUMDVWDWXG GLIJLWDDOVHOW
7|| YDVWDE PDJLVWULW||OH HVLWDWXG Q}XHWHOH
s © PDL
-XKHQGDMD -LUL 7LQWHUD

DOONLUMDVWDWXG GLIJLWDDOVHOW

.DLWVPLVHOH OXEDWXG

.DLWVPLVNRPLVMRQL HVLPHHV
QLPL MD DOONLUL



JLKWOLWVHQWY O}SXW|| UHSURGXWVHHULPLVHNVY MD O}SXW]|| *+OGVX
WHJIHPLVHNV

OLQD &DUPHQ .DXUVRQ V+sQQLNXXSIHY

$QQDQ 7DOOLQQD 7HKQLND+OLNRROLOH WDVXWD ORD OLKWOLW
_UXXVDPIH DVXQGXVWDOX HOXKRRQH DMDORR HKLWXV MD H
UHVWDXUHHULPLVH S}KLSURMHNW? PLOOH MXKHQGDMD RQ -LUL 7LGQ

UHSURGXWVHHULPLVHNY O}SXW]|| VILOLWDPLVH MD HOHNWURRQVH
7THKQLND*OLNRROL UDDPDWXNRJX GLJLNRJXVVH OLVDPLVH HHVPIU.

WIKWDMD O}SSHPLVHQL

*OGVXVHOH NIWWHVDDGDYDNV WHJHPLVHNY 7DOOLQQD 7THKQLND-C
VHDOKXOJDV 7DOOLQQD 7THKQLND*OLNRROL UDDPDWXNRJX GLJLNR
NHKWLYXVH WIKWDMD O}SSHPLVHQL

20HQ WHDGOLN HW NIHVROHYD OLKWOLWVHQWVL SXQNWLY QLPH
DXWRULOH

.LQALWDQ HW OLKWOLWVHQWVL DQGPLVHJID HL ULNXWD WHLVWH L
LVLNXDQGPHWH NDLWVH VHDGXVHVW QLQJ PXXGHVW }LIJXVDNWLGH

/ILKWOLWVHQWY HL NHKWL MXXUGHSIIVXSLLUDQJX NHKWLYXVH DMDO YDVWDY
MXXUGHSIIVXSLLUDQJX NHKWHVWDPLVHNY PLV RQ DOONLUMDVWDWXG WHDG X
DUYDWXG *OLNRROL }LJXV O}SXW||G UHSURGXWVHHULGD *NVQHV VILOLWDPLV!
ORRQXG NDNV Y}L HQDP LVLNXW RPD «KLVH ORRPLQJXOLVH WHJHYXVHJD QLQ.
*KLVDXWRU LG HL ROH DQGQXG O}SXW||G NDLWVYDOH *OL}SLODVHOH NLQGOL
O}SXW|| UHSURGXWVHHULPLVHNY MD DYDOLNXVWDPLVHNY YDVWDYDOW OLKW (
OLKWOLWVHQWY QLPHWDWXG WIKWDMD MRRNVXO HL NHKWL



7DUWX NROOHGA
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hOL}SLODQH &DUPHQ .DXUVRQ ($(,

®SSHNDYD SHDHULDOD ($(,

-XKHQGDMD YDQHPOHNWRU -LUL 7LQWHUD

/}SXW|| WHHPD

A9HGXO .UXXVDPIH DVXQGXVWDOX HOXKRRQH DMDORR

QLQJ UHVWDXUHHULPLVH S}KLSURMHNW?

A$ UHVWDXUDWLRQ SURMHFW DQG D VWXG\ RI KLVWRU\

.UXXVDPIH IDUP UHVLGHQWLDO EXLOGLQJ LQ 9HGX?

/}SXW|| S}KLHHVPIUJLG
6HOJLWDGD YIOMD KRRQH DMDOXJX MD KRRQHV WHRVWDWXG *PEH
6HOJLWDGD YIOMD KRRQH HKLWXVWHKQLOLQH VHLVXNRUG
_RRVWDGD KRRQH NRQVWUXNWVLRRQLGH UHVWDXUHHULPLVH S}KL

Y}LPDOLN Y}WWD NDVXWXVHOH DDVWDULQJVHNV HODPLVHNYV

/}SXW|| HWDSLG MD DMDNDYD

(KLWLVWH SURMHNWHHULPLQH MD H

HKLWXV MD

FRQVWUXFWL

1U

hOHVDQGH NLUMHOGXYV

7TIKWD|

+RRQH DMDORR XXULPLQH DUKLLYLWR

LPLNXWH

S}KMDO

+RRQH LQYHQWDULVHHULPLQH

+RRQH WHKQLOLVH VHLVXNRUUD KLQGDPLQH

6DYLVHLQWH QLLVNXVH MD VRRODVLVDPOGXVH PI

IUDPLQH

+RRQH UHVWDXUHHULPLVSURMHNWL

NRRVWDP

LQH

7| YRUPLVWDPLQH MD HVLWDPLQ(Q

H

7]l NHHOIHVWL NSM®|] HYLWDPLVH WiKWPDH.J D

hOL}SLOR@PWPHQ .DXUVRQ

DOONLUMDVWDWXG GLJLWDDOVHOW

-XKHQGDMIUL 7LQWHUD

DOONLUMDVWDWXG GLIJLWDDOVHOW

SURJUDPPLMXKMH 5XXV

DOONLUMDVWDWXG GLJLWDDOVHOW
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JIHVROHYD PDJLVWULW]||] A9HGXO .UXXVDPIH DVXQGXVWDOX HOXKRR
HKLWXVWDULQGLWH XXULQJ QLQJ UHVWDXUHHULPLVH S}KLSURMHNW
DMDOXJX KRRQHV WHRVWDWXG PXXGDWXVL MD KLQQDWD 9HGX |
DVXQGXVWDOX HOXKRRQH HKLWXVWHKQLOLVW VHLVXNRUGD QLQJ
HKLWXVSURMHNW HW KRRQH ROHNV Y}LPDOLN NDVXWXVHOH Y}WWD C

$VXQGXVWDOXGH SHDPLQH HKLWXVSHULRRG ROL DDVWDG > @
KRRQH RQ UDMDWXG XPEHV DDVWDWH O}SXV Y}L DDVWDWH DC
WDOXKRRQH DVXE 7DUWXPDDO 7DUWX YDOODV 9HGX Ne<ODV MD R
RPDVHOW QLL HW HOXKRRQH MD ODXW RQ *KH NDWXVH DOO 2VDO
RVDOLVHOW SDONVHLQDG 6DYLVHLQWHJD KRRQH RVDV RQ *NV UXXP
VDYLVHLQDG RQ ROQXG DYDWXG Y}LPDOLNHOH NDKMXVWXVDOOLND!'
ORRPDGH YIOMDKHLGHWHVW DMDSLNNX WHNNLQXG VRRODG 6HOOHS
WISVHPDG XXULQJXG HW YIOMD VHOJLWDGD PLOOLVHV HKLWXVYV
VDYLVHLQDG 7TDOXKRRQH SHDPDMDOH RQ DDVWDWH O0O}SX
VDXQDNRPSOHNYV NXLG VHH HL NXXOX PDJLVWULW]|| PDKWX NXQD Wi
YITUWXVOLNX KRRQH RVDJD MD HL VREL KRRQH WHUYLNSLOGLJD NRN
SDNXWDNVH YIOMD ODKHQGXV DUKLWHNWXXUVHOW SDUHPLQL VRELYL

.DKMXNV NRKWDE SUDHJX WLKWL WDOXKRRQHLG PLV RQ KRROHWXVYV
KXYLWDYDG DMDORROLVHG KRRQHG KIYLQXG .UXXVDPIH WDOXKRRQFH
ROQXG QLQJ VHGD RQ SLGHYDOW NRUUDVWDWXG 6HOOHSIUDVW RQ O
KIVWL VILOLQXG 7/] ROHNV KHDNV Y}UGOXVHNV WHLVWHOH VD
DVXQGXVWDOXGH RPDQLNHOH NHV VRRYLYDG RPD KRRQHLG NRUU
.UXXVDPIH WDOX UHVWDXUHHULPLVH NILIXV VRRYLWDNVH VILOLWDCG
RULJLQDDOVHW YIOLPXVW VHHMXXUHVY NRKDQGDGHV HOXKRRQHW YD

7| HYLPHVHY RVDV NLUMHOGDWDNVH .UXXVDPIH WDOX DMDOXJX DUK
OHLWXG DQGPHWH MD RPDQLNXJD YHVWHOGHY VDDGXG LQIRUPDWVL
KRRQHOH WHKWXG XXV LQYHQWDULVHHULPLQH MD KRRQH NRQVWUXN
KLQGDPLQH YLVXDDOVHO WHHO ODJLVWULW]|| YLLPDVHNV RVDNV RC
UHVWDXUHHULPLVH S}KLSURMHNW NXV SDNXWDNVH YIOMD ODKHQG X
DDVWDULQJVHNY HODPLVHNYV
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7TDUWX 5DKYXVDUKLLYLVY DVXYDWHVW DUKLLYLWRLPLNXWHVW > @ O
NLQGODNV WHKWXG HW .UXXVDPIH DVXQGXVWDOX RQ HKLWDWXG

DDVWDWH DOJXVHV DDVWDO WRLPXV P}LVDWHOW PDDGH Y}}UD
NRJIJXV Y}HWL YDVWX XXV PDDVHDGXV 3HDOH PDDGH MDJDPLVW DOJD
MXED DDVWDNV ROL HQDPLNXO RPD WDOXPDMD ROHPDV RPD LVLN
*KHO N*PQHQGLNXO 6XXUHP HKLWXVW]|| WRLPXYV DDVWDWH DOJXV

$VXQGXVWDOXVLG HKLWDWL SHDPLVHOW QLL HW HOXUXXPLG MD DEL!
NDWXVH DOO 3HDPLVHOW HKLWDWL PDMDG SDOJLVW MD NDWXVHND)
SLOEDVW 2PD WDOX UDMDPLVHNY DQWL ODHQH PLOOH VDDPLVHNYV ¢
1ILWHNV SLGL ROHPDV ROHPD KRRQH SURMHNW PLV VLVDOGDV KRF
O}LIJHW 7LKWLSHDOH HKLWDWL ND LOPD MRRQLVWHWD Y}L VLLV F
MRRQLVWHVW 6DPXWL ROL NLQGODNYV PIITUDWXG NXL VXXUH PDMD Y
1ILWHNYV DOOD KHNWDULOLVHOH NUXQGXQH Y}KWNWDWDGIVHOHR N U X
NXQL MD VXXUHPDO NXL KHNWDULOLVHOPDKXIDXRRONXQL@ P

ABHOOHNV HW DLGDWD YIKHVH Y}L ROHPDWX HKLWXVRVNXVHJD XX
DELVWDV ULLN QHLG HKLWXVDODVHO Q}XVWDPLVHO MD KRRQHWH SU
ND HULQHYDLG WeeSSURMHNWH QLL DMDNLUMDGHY NXL ND DQWL YIONMN

.UXXVDPIH WDOX RQ 9HGX P}LVDVW HUDOGDWXG DOJVH QLPHJD 2
VXXUXVHJID KHNWDULW > @ ODD DPHWL DMDORROLVHO NDDUGLO
ROHPDVY ROQXG KRRQH YW -RRQLYV

SUKLLYLWRLPLNXWHVW > @ OHLWXG RVWX PeeJL OHSLQJX MIUJL PeeV
9HGX P}LVDVW HUDOGDWXG 2MD NLQQLVWX QU $ DDVWDO -XKD¢
I[UD PDNVWXG NROP NURRQL MD VHQWL hOHMIIQXG RVWXVXPPD )
DDVWD MRRNVXO DODWHY RVWX PeeJL OHSLQJX V}OPLPLVH NXXSIH®
NRNNX DDVWDV PLGD WXOL PDNVWD NDKH RVD NDXSD NDNV NRU!
DDVWD ODHQX RQ ROQXG -XKDQ 6LLPRO PDNVPDWD MIIQXG YDUDVHP Y
NURRQL MD VHQWL PLOOHVW OHSLQJX V}IOPLGHV WXOL WDO IUD PL
hOHMIIQXG NURRQL WXOL WDJDVL PDNVWD DDVWD MRRNVXO PLC
2VWX PeeJL OHSLQJXJD SDQGLWL RVWHWXG PDDNRKW NRRV N}L
7JHQIROLVHOW RQ ODHQXG ROQXG HWWH QIKWXG WDOX UDMDPLVHNYV



DDVWDO OLLGHWL P}OHPDG ODHQXG *KHNV ODHQXNV MD (HVWL Ol
NLQQLVWXOW SDQGL}LIXVHG 7DJDVLPDNVWDY ODHQXVXPPD ROL VFH
XXHNV LQWUHVVLNV PIIUDWL MD WDJDVLPDNVHDMDNYV DDVWDYV
ODHQXVXPPDVW LQWUHVVH PLWWH DUYHVWDGHV WDJDVL PDNVWXG

-XKDQ 6LLPR RPD ODHQX W}HQIROLVHOW WDJDVL PDNVWD HL VXXWQ
WDOX *OHYDO SLGDGD PLVW}WWX RQ DDVWDO V}OPLWXG RVYV
1SSDJD NHV NLQQLVWX NURRQL HHVW RPDOH RVWLV .LQQLVWX R!
6DPXHO NLQQLVWX SHDOH Y}HWXG ODHQXG HQGD NDQGD MD SLGL W
PeeJL OHSLQJX V}OPLPLVW /DHQX WDJDVLPDNVWDY VXPPD ROL DUYHV
(HVYWL 0DDSDQN DQGLV RPD Q}XVROHNX KRRQHWHJID NLQQLVWX VH
Pe+PD > @

DDVWDO UHJLVWUHHULVLG NLQQLVWX XXV RPDQLN 6DPXHO .ISSD
5/1vVWDV RPD DELHOX 1HLO ROL YDLG NV SRHJ 9HOOR .ISSD > @ 3HDC
RQ NLQQLVWX DJD DDVWD }LHQGL MIUJL ROQXG MDJDWXG 9HOO!
YDKHO SRROHNV 9HOOR .ISSD RQ DDVWDO KRRQH PDKD PeePL
7THKQLOLVH ,QYHQWDULVHHULPLVH %*URROW KRRQH LQYHQWDULVHHU

DDVWDO VDL KRRQH XXHNV RPDQLNXNV VDL +HOMX .XOODPIH NH
VXXUHPDG <PEHUHKLWXVHG 2VWXJD VDPDO DMDO VDL 2MD NLQQ
A.UXXVDPIH® +RRQH ROHYDW ROQXG +HOMX .XOODPIH > @ V}QXO RVV
.HOGUL VLVVHSIIVX NDWXVH MXXUHV YDKHWDWL QLLVNXVNDKMXVYV
, QYHQWDULVHHULPLVMRRQLVWH MIUJL WXEDGH QU M D YDKHO ROL
KHWNHO ROL VHH MXED ODPPXWDWXG .|[|JL MD HQGLVH ODXGD YDKHC
NXLG NXQD SDOJLG ROLG PIGDG VLLV HKLWDWL VHLQ XXHVWL «OHYV
YDUDVHPDOW ROQXG *KHNDOGHOLVH NDWXVHJID KRRQH RVD
SXLWNRQVWUXNWVLRRQLO MD ROL KDOYDV VHLVXNRUUDYV QLQJ VHHW
XXV NHUJSORNNLGHVW KRRQH RVD /LVDNV VXXUHQGDWL KRRQHV DN(
YLLYDW VLVVHSIIVX HKLWDWL YILNVHPDNV +LOMHP RQ WXXOHNRWWL
$MDORROLVHOW ROL KRRQHO ROQXG ODDVWXNDWXV PLV DVHQGD
KRULVRQWDDOVH ODXGLVHJD PLOOH DOO RQ RULJLQDDOQH YHUWLNLEL

+RRQH RQ NDVXWXVORD VDDQXG DDVWDO > @

$ODWHV DDVWD DSULOOLVW RQ .UXXVDPIH NLQQLVWX RPDQLNXNYV



‘Margusemae

-RRQLV 2MD QLPHOLQH NLQQLVWX PDD DPHWL DMDORROLVHO NDDUGLO
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20HPDVROHYD ROXNRUUD KLQGDPLVH MDRNV WHRVWDWL KRRQH <OH

M D QRYHPEULO hPEHUHKLWXVWH NDDUGLVWDPLVHNYVY NDVXV
DUKLLYLWRLPLNXWHVW > @ OHLWXG DDVWD LQYHQWDULVHHULPL
LOQOYHOWDULVHHULPLVMRRQLVHG VLVDOGDVLG KRRQH DVHQGLSODDQL
KRRQH O}LIJHW NRRV UXXPLGH HNVSOLNDWVLRRQLJD $UKLLYLWRLPLN
HL OHLWXG 2Q Y}LPDOLN HW KRRQH HKLWDWLJL LOPD SURMHNWLWD

(ODPX P}}GLVWDPLVHO NDVXWDWL ODVHUNDXJXVP}}WMDW &3 6 QLC
MD VHLQWH SDNVXVWH P}}WPLVHNV P}}GXOLQWL 3HDOH P}}GLVWDPL
NXL ND YIOMDVW IRWRVLG

CP-100S

Laser Distance Meter

JRWR 0}}GLVWDPLVHO NDVXWDWXG W||[YDKHQGLG DXWRUL IRWR

(ODPX P}}GLVWDPLVW DOXVWDWL YIOMDVW PLOOH NILJXV VDL P}}GHW
YIOLVXVWH MD DNHQGH DVXNRKDG UIIVWD QLQJ VRNOLMRRQHG +R
WXEDGH P}}GXG QLQJ P}}GHWXG VLVHXVWH DVXNRKDG ,QYHQWDULVH
S}KLRVDOH .HUJSORNNLGHVW MXXUGHHKLWXV P}}GLVWDWL DLQXOW
NRRVWDWXG MRRQHVWXVSURJUDPPLJD $XWR&$'
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(KLWLVH WHKQLOLVH VHLVXNRUUD KLQQDQJX HHVPIUN RQ KLQQL
VHLVXNRUGD YIOMD WXXD KRRQHV WHRVWDWXG PXXGDWXVHG PIIUD
NDKMXVWXVWH WHNNHS}KMXVHG MD WHKD HWWHSDQHNXG NDKMXVW
WHKQLOLVH VHLVXNRUUD KLQGDPLVH NILIXV SHDNV VHOJXPD ND
NRKDQGDGD DDVWDULQJVHNY HODPLVHNYV Y}L PLWWH 7HKQLOLVH VHL
YDLG RULJLQDDOVHOH WDOXKRRQHOH +LQQDQJIJXW MXXUGHHKLWXVH
DQWXG W]||] NRRVVHLVX -XXUGHHKLWXV HL ROH DUKLWHNWXXUVHOW

.UXXVDPIH WDOX RQ HKLWDWXG DOJXSIUDVHOW WDOXPDMDQD MD RQ

+RRQH VHLVDE KHWNHO W+<KMDQD NXLG WDOXPDMD NILDNVH SLGHY

+LQQDQIX WHIJHPLVHO OIKWXWL NRKDSHDO WHKWXG P}}WPLVWHVW N

+LQQDQJIX NILIXV WHKWL IRWRW PLV VILOLWDWDNVH HNVSHUWLL)

DMDO QRYHPEULO ROL LOPDVWLN NXLY MD SLOYLQH }KXWHPSHU
VDGDV NRKDWL YLKPD QLQJ }KXWHPSHUDWXXU ROL f&

+RRQH *OGLVHORRPXVWXV MD WHKQLOLVHG QI

+RRQH DVXE 7DUWXPDDO 7DUWX YDOODYV 9HGX N-<ODV LUXXVD|
NDWDVWULWXQQXV RQ > @ /LVDNV HODPXOH DVXE NLQ
DELKRRQHW

+RRQH NDQGHYNRQVWUXNWVLRRQLNYV RQ S}KLOLVHOW SDON RVDO
PDDNLYL YXQGDPHQW MD VRNNHO MD VDYLVHLQX 3HDPLVHOW NDYV X
/}XQD (HVWL SLLUNRQQDV NXV VDYLPDWHUMDO ROL SDUHPD NYD
HKLWXVPDWHUMDOLQD SDOMX NXQD WHJHPLVW ROL RGDYD HKLWX)
O}sSXv KDNDWL HKLWDPD VDYLVHLQWHJD KRRQHWHOH PDDNLYLVW
SLQQDVHYHH MD ODXWDGHV V}IQQLNX NDKMXVWDYDW P}MX VDYLVHLQ|

+RRQHO RQ SXLWNRQVWUXNWVLRRQLO YLLONDWXV PLOOH NDWXVHI
7TDOXPDMDOH RQ MXXUGH HKLWDWXG NHUJSORNNLGHVW VDXQDNRP:
NDWXVHJIJD +RRQH IDVVDDG RQ YLLPLVWOHWXG KRULVRQWDDOVH ODX
VHLQ NURKYLWXG MD YIUYLWXG 9DUDVHPDOW RQ WHKWXG NDWXVH NF
DXNH RQ SDUDQGDWXG
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-RRQLV .UXXVDPIH WDOX DVXNRKW NDVXWDWXG PDD DPHWL NDDUWL > @

7TDEHO +RRQH WHKQLOLVH

G DQGPHG HKLWLVUHJLVWUL MIUJL >

@

1ILWDMD

(KLWLVUHJLVWHU

$DGUHVV

.UXXVDPIH 9HGX NeOD 7DUWX YD

OG 7DUW

.DWDVWULWXQQXV

(KLWLVUHJLVWUL NRRG

(VPDQH NDVXWXVHOHY}WX DDVWD
(KLWLVH QLPHWXV MD NDVXW %hWRWN MWD
(KLWLVHDOXQH SLQGDOD P35

6XOHWXG QHWRSLQG P33

ODKW P

(OXUXXPLGH SLQG P33

(OXUXXPLGH WXEDGH DUJY




(KLWXVNRQVWUXNWVLRRQLG

9XQGDPHQGLG

(KLWXVIJHRORRJLOLVHG WLQJLPXVHG

_.UXXVDPIH NLQQLVWXO HL ROH WHRVWDWXG HKLWXVJHRORRJLOLVL
SXXGXYDG /IKLP WHRVWDWXG JHRORRJLOLQH XXULQJ DUXDQGH QXPE
.LNLYHUH WHHVW WHLVHO SRRO DVXYDO /LQQXMIUYH NLQQLVWXO PLYV
MIUJL RQ /LQQXMIUYH NLQQLVWXO SHDOPLVHNV SLQQDVH NLKLNV WX
NLKL SDNVXV NLQQLVWXO ROL NXQL P 1DDEHUNLQQLVWXO WH!
MIUHOGDGD HW ND .UXXVDPIH NLQQLVWXO Y}LE ROOD VDUQDQH SLQC

9IXQGDPHQW MD VRNNHO .LUMHOGXV MD HKLWXVWHKQLOLQH VHLVXNT

6HLVXNRUUD KLQGDPLVH NILIXV YXQGDPHQWH HL DYDWXG +RRQHO F
6RNOL N}UJXV «PEHU KRRQH YDULHHUXE NXV N}LJH PDGDODPDV NRKI
+RRQH NV QXUN RQ NXQDJL WHDGPDWD S}KMXVHO YDULVHQXG M
NHUJSORNNLGHJD VDPDO DMDO NXL RQ UDMDWXG XXV MXXUGHHKL)
ROXOLVL YDMXPHLG HL ROH PIUJDWD ODDNLYLVW VRNOLRVDV RQ F
NURKYLNDKMXVWXVL NXV PDDNLYLGH YDKHG HL ROH HQDP WILGHWXC
VRNNHO NDKMXVWXQXG MXVW KRRQH WDJD NXV IDVVDDGLODXGLV 1|
DOXPLVH ITUHQL .HOGULVVH VLVVHSIIVX VHLQWHO MD VHOOH *PEUXVH
NDVYDPD )RWR IDXGLVH DOXPLVHV VHUYDV SXXGXE YHHSOHNN P/
YLKPDYHH HHVW

.HOGULVHLQDG RQ VDPXWL UDMDWXG PDDNLYLGHVW +RRQH WXEDG
YDUDVHPDOW XSXWXVH W}IWWX NRNNX NXNNXQXG > @ 9DQDG PDDN
YDULVHQXG VHLQD DVHPHOH RQ NHOGUL ODHWDODGH WRHVWXVH
hOHMIIQXG NHOGULVHLQDG RQ KHDV VHLVXNRUUDY .HOGULO RQ ROt
ROLG YDDWOXVH KHWNHO NLQQL SDQGXG )RWR

9XQGDPHQGL UHVWDXUHHULPLVH Y}LPDOXVHG

9XQGDPHQGL VRNOLRVD YDMDE UHPRQWL 9XQGDPHQGLV YDMXPLVL H
ROHNV YDMDOLN YDLG NURKYLPLVW]||G MD VRNOLRVD NDLWVPLQH Y
ODKWLQH NURKY HHPDOGDGD MD YXXJLG SXKDVWDGD 9XXJLG WXOF
VRELE NRNNX ROHPDVROHYDWH PDWHUMDOLGHJD G6RRYLWXVOLN R



KRRQH HW YLKPDYHWW SDUHPLQL IUD MXKWLGD .HOGULVVH VLVVHSI
MD SXKDVWDGD

+RRQH YLKPDYHH WRUXVWLN YDMDE NRUUDVWDPLVW HW YIKHQGI
IDVVDDGLOH /DXGLVH DOOD VHUYD Y}LNV SDLJDOGDGD YHHSOHNLG
XXHVWL «OHV ODGXGD 7HJHPLVW HL ROH PXLQVXVNDLWVH DOO ROH’
HKLWXVOXED MD SURMHNWL HL YDMD .LQGODVWL ROHNV YDMD DYDC
NRUUDOLN WXXOXWXYV

JRWRPDWHUMDO

YRWR 6RNNHO KRRQH WDJXPLVHROWRI.OMRRQH VRNNHO DXWRUL IRWR
hKHQGXV MXXUGHHKLWXVHJD DXWRUL IRWR

JRWR HOGULVVH VLVVHSIIV DXWFsl&IWIRRWRHOGUL WXXOXWXVDYD DXWRUL I



JRWR 9DULVHQXG VHLQ NHOGULV DXWRUL IRWR



6HLQDG

6HLQWH NLUMHOGXV MD WHKQLOLQH VHLVXNRUG

+RRQH NDQGHVHLQDG RQ RVDOLVHOW HKLWDWXG ULVWSDOJLVW MD R
VDYLVHLQDG -XXUGHHKLWXV RQ HKLWDWXG NHUJSORNNLGHVW 910L
MIUJL OLJLNDXGX PP 3DONVHLQDG RQ VHHVWSRROW NDHWXG NUR
RQ SHDOW SRROW YLLPLVWOHWXG WDSHHGLJD )RWR 9IOMDVWSF
NDHWXG URRYLWXVHJD PLOOH SDNVXV RQ P}QL VHQWLPHHWHU
UXEHURLGLNLKLJD YIKHPDOW NHOGUL VLVVHSIIVX NDWXVH XODWXVHYV
$UYR 9HVNL UDDPDWX A,QGLYLGXDDOHODPXWH HKLWDPLQH: > @ MI
WLKWL VHLQD NDWPLVW QLL VHHVW NXL ND YIOMDVW NURKYLNLE
UXEHURLGLNLKLJD 7/ISVHOW SROH WHDGD NDV UXEHURLGLNLKWL RQ
Y}IL RQ VHGD NDVXWDWXG DLQXOW K*GURLVRODWVLRRQLQD NHOGULV
IDVVDDGLODXGLVH DOO RQ DOOHV YHHO RULJLQDDOQH YHUWLNDDO
MIIE RULJLQDDOODXGLVH DOOD /DXGLVH NLKWLGH YDKHOH HL ROH }

.HOGULVVH VLVVHSIIVX NDWXVH *PEUXVHV RQ XXH ODXGLVH MD YDQD ¢
YHHO NV UXEHURLGLNLKW )RWR NXLG VHOOH XODWXV HL ROH ROC
WIWWX VLLVNL NDKMXVWXQXG )RWR +HOMX .XOODPIH > @ V}QXO
DOXPLQH SDON YIOMD YDKHWDWXG NXQD ROL ROQXG MXED IUD
IDVVDDGLODXGLVY RQ VXKWHOLVHOW KHDV VHLVXNRUUDYV 9LKPD"®
DPRUWLVHHUXQXG MD NDWXVHNDWWHY OHLGXE DXNH PLVWI}IWWX MI
YLKPDYHVL IDVVDDGLOH MD UIIVWDVVH 7XXOHNRMD <PEUXVHV MI
UIIVWDODXGLY VDDQXG QLLVNXVNDKMXVWXVL PLVWI}IWWX RQ KDNDQ X
51 IVWDVW M}XDE YHVL ND IDVVDDGLOH PLVY KHWNHO YHHO NDKMXVW X\
RQ ODXGLVW NDWWHY YIUY NXOXQXG .DKMXVWXVL RQ QIKD IRWRGHO

ODDNLYLVHLQDG MD VDYLVHLQDG RQ LQYHQWDULVHHULPLVMRRQL
VHLVXNRUUDYV 9/IOMDVWSRROW RQ VHLQ ODXGLVHJD NDHWXG 6HHVWS

6DYLNURKY RQ YHLGL P}UDQHQXG VHLQDV RQ WHKWXG NURKYLS
VHLQDG VHHVWSRROW NDHWXG ODXGLVHIJD .RQVWUXNWVLRRQL DYDF
MD VDXQDNRPSOHNVL PLQHYD XNVH MXXUHV $NQDDYD OIKHGXVHYV
XODWXVHY SXGHQHQXG MD NDKMXVWXQXG 7}HQIROLVHOW RQ VHH S}k
NXLG SROH Y}LPDOLN WISVHOW WXYDVWDGD PLOODO NDKMXVWXV \
VHLQDG RQ NDKMXVWXQXG VHHW}IWWX HW QHHG RQ NDHWXG VHHVW
Y}LPDOLN HW VHH ROL QLL MXED HQQH WHRVWDWXG *PEHUHKLWXVL
RQ NRUGXYDOW XXHVWL HKLWDWXG > @ 3UDHJXQH NDPLQ RQ YDULV
WHOOLVNLYH RQ QIKD DNQD MXXUHV WHKWXG NRQVWUXNWVLRF



6DXQDNRPSOHNVL YLLY XNVHDYD RQ HKLWDWXG YILNVHPDNV O0}OHPI
VLOLNDDWVHOOLVWHVW SRVWLG )RWR 6DYLVHLQD MD ODXGLVH VL
FP ODLXQH YDKH

,QYHOQOWDULVHHULPLVMRRQLVWH MIUJL RQ NJ||JL MD UXXPL QU YDKHO
MD XXHVWL «OHV HKLWDWXG NXQD VHLQ ROL ROQXG NDKMXVWXQXG
ROQXG VRRMDPeeU PLV DDVWDO ROHYDW ROQXG MXED ODP
VRRMDPeeUL NRKW RQ XXHVWL HKLWDWXG WHOOLVWHVW > @ 7XXOH
MDRNV RQ UDMDWXG NHUJVHLQDG hOHMIIQXG VLVHVHLQX SROH «PEHL
NDKMXVWXVL SROQXG PIUJDWD

6HLQWH UHVWDXUHHULPLVH Y}LPDOXVHG

6HLQD NRQVWUXNWVLRRQLG RQ KHDV VHLVXNRUUDY 20XOLVHG NDE¥
VDYLNURKY RQ VHLQDOW SXGHQHQXG .DKMXVWXVL RQ S}KMXVWDQXG
WIWWX MRRNVHE YHVL IDVVDDGLOH +RRQH YLKPDYHH IUDYRROXVeV\
WXOHNV WDJDGD IUDYRRO PDDSLQQDOH .DWXVHNDWWHYV ROHYDG C
VHOOHJID N}LN NDWXVH OIELMRRNVXG N}UYDOGDGD )DVVDDGLODXGLV
YDLG SXKDVWXVW MD VHHMIUHO XXHVWL YIUYLJD NDWPLVW

7] NILIXV XXULWL NDV VDYLVHLQWHV RQ HQGLVHOW YHHO QLLVNXYV
QLLVNXVH MD VRRODVLVDOGXVH PIITUDPLVHNV .XL VDYLVHLQ RVXWXE
UXXPLGHVY SDUHP WXXOXWXV MD YDMDGXVHO UDMDGD YHQWLODWYVL
NXLYDNV . XL VHLQ RQ MXED NXLY WXOHNV WHKD VDYLNURKYLJD NUR
YIOMD WRRGXG SHDWeNLV 3DUDQGXVW|LG Y}LE WHRVWDGD LOPD H

JRWRPDWHUMDO

JRWR JRWR UXXPLVW DXWRUL IRWRRVR .HOGULVVH VLVVHSIIVX MXXUHV R
UXEHURLGLNLKW DXWRUL IRWR



JRWR . HOGUL MXXUHV ROHY NDKMXRWRQXGXXOHNRMD MXXUHV ROHY UIIVW
DOXPLQH SXLWODXGLVY DXWRUL IRWBXWRUL IRWR

JRWR 7TXXOHNRMD MXXUHV ROHY UIIVWDV DXWRUL IRWR



YRWR

+RRQH WDJDN*OMHO ROHY YHHNDKMXVWXV 5HPRQWL YDMDY YLKPDY



JRWR hOH YIUYLPLVW YDMDY IDVVRDNGROD XRBWWR UXXPLVW DXWRUL IRWR
DXWRUL IRWR

JRWR SXXPLV  WHRVWDWXG DYDPIQWRQU gNVHDYD MXXUHV WHKWXG DYDP
DXWRUL IRWR 9DDGH UXXPL MD YDKHOLVH VHLQD SR
DXWRUL IRWR



YJRWR 5XXPLV XNVH MXXUHV WHKWXG DYDPLQH QU DXWRUL IRWR
##

JRWR 9DDGH KRRQH HHVW DXWRURWRWR 9DDGH KRRQH HHVW DXWRUL IR\

9DKHODJL

9DKHODH NLUMHOGXV MD WHKQLOLQH VHLVXNRUG

9DKHODH NDQGHYNRQVWUXNWVLRRQLNV RQ SXLWWDODG +RRQHO RQ

NeOJHGHOH RQ NLQQLWDWXG WDOD DOXPLVH SLQQD OIKHGDOH PXOG

WRHWDWDNVH PXOGODHODXGLY PLV WDYDOLVHOW WHKDNVH PP .

3| |IQLQIXO WHKWL NRQVWUXNWVLRRQL DYDPLQH NXV WDOD *PEHUW S
JRWR OXOGODHODXDG ROLG PP SDNVXVHG MD OLJLNDXGX Pl



ODLXV ROL PP /DHWDODGH VDPP MIIE YDKHPLNNX P 9DVW
A,QGLYLGXDDOHODPXWH HKLWDPLQH3® > @ WRRGXG W*+SODKHQGXVH
ODHODXGLVY 7XEDGHV RQ ODJL RVDOLVHOW NURKYLWXG MD YIUYLWXC

, QYHQWDULVHHULPLVMRRQLVWH MIUJL RQ UXXPLGHYV M D NDQGHYN
PLOOH SHDOH RQ SDLJDOGDWXG SXLWODXDG 5XXPLV RQ ODJL NDH
UXXPLV RQ ODJL NDWPDWD )RWR SXXPLV QU RQ ROQXG YHH Oll
SXLWWDODGHOH WRHWXYDG SXLWODXDG UXXPL QXUJDV NDKMXVWXQ
S}IKMXVHNV VHH HW NDWXVHNDWWHY RQ DXN PLVY ODVHE YLKPDYHWW
VDPDV SLLUNRQQDV NXV RQ YIOMDV UIIVWDV NDKMXVWXQXG hOHMIIQ
VHLVXNRUUDYV

.HOGUL ODH NRQVWUXNWVLRRQLNV RQ «PDUSDOJLG PLV WRHWXYI
NLYLVHLQWHVW RQ NXQDJL YDULVHQXG VLLV RVDOLVHOW WRHWDY |
SXLWSRVWLG /DHWDODGH SHDOH RQ SDLIJDOGDWXG SXLWODXDG PL(
NDQGHYNRQVWUXNWVLRRQ RQ KHDV VHLVXNRUUDYV (VLPHVH NRU!
SXLWODDJLGHOH PLV RQ SDLIJDOGDWXG YDKHODH OLLYD VDYL NLK
RVDOLVHOW NHOGULVHLQD YDULVHPLVH W}WWX )RWR 3}UDQGD Yl
HL ROH NDKMXVWDQXG

9DKHODH UHVWDXUHHULPLVH Y}LPDOXVHG

.XQD YDKHODH NDKMXVWXV RQ S}KMXVWDWXG NDWXVH OIELMRRNYV X
SDUDQGDGD .DKMXVWXQXG ODHODXDG WXOHNV RVDOLVHOW YIOMD
HKLWDWD VLLV WRKLE ODHWDODGH YDKHWXVW WHKD LOPD HKLWX
WHRVWDGD

.HOGULV RQ YDMDOLN YDULVHQXG VHLQD DVHPHOH XXH VHLQD UDMDI
NRUUXVH S}UDQGD XXV WRHVWDPLQH



JRWRPDWHUMDO

A L aagt™ o P4
PI%BﬁHODH WDODGH YDKHO

PXOGS}UDQGDODXDG IRWR DVXNRKD PIU
MRRQLVHO SXXGXE DXWRUL IRWR

JRWR 9DKHODH WDODG IRWR DV)QI@EQVI&
MRRQLVHO SXXGXE DXWRUL IRWR

JRWR 5XXP ODJL RQ NDWPDWD DXWRUL IRWR



LA

JRWR 5XXP ODJL RQ NDHWXG ODXRAWURHID5XXP ODHV RQ ROQXG YHH OIEL
DXWRUL IRWR DXWRUL IRWR

JRWR 7RD S}UDQG RQ YDMXQXG NHOGULVHLQD YDULVHPLVH W}WWX DXWRI

.DWXV

.DWXVH NLUMHOGXVY MD WHKQLOLQH VHLVXNRUG

+RRQHO RQ SXLWNRQVWUXNWVLRRQLO YLLONDWXV 6DULNDWHQD RQ
P NDWXVHVDULNDWH VDPP «KWLE ODHWDODGHJID .JLIJH YILN
VDULNDV RQ FP PLOOH SXKXO RQ .DOOH 3LOW > @ VRRYLWD(



SDLJDOGDGD OLVDVDULNDV NRQVWUXNWVLRRQL WXJHYGDPLVHNV ¢
SHQQ PLYV RQ <PDUSDOJLVW JLIJH YILNVHPD OIELP}}GXJID SHQC
.DWXVHVDULNDWH SHDOH RQ SDLIJDOGDWXG WLKH VHUYDPDWD ODXGI
UXEHURLGLNLKW .DWXVHNDWWHQD RQ NDVXWDWXG HWHUQLLWL

3| |QLQJIJXO VDL YDDWOXV WHKWXG SIHYDO NXV LOPDVWLN ROL NXLY
NDWXVHNDWWHY HL ROQXG PIUJDWD .RUVWQD SHDOLVSLQG ROL YDD\
*PEUXV NDWXVHO HL ROH WLKHQGDWXG 2VDOLVHOW RQ NDKMXVW
S}IKMXVWDWXG NDWXVH OIELMRRNVXGHVW MD SXXGXOLNXVW YLKPDY}

JRWR JRWR 5VWDODXGLVHO HVLQHE VHHQNDKMXVWXVL (WH
KDNDQXG NDVYDPD VDPEOLNXG )RWR JRWR JRWR

.DWXVH UHVWDXUHHULPLVH Y}LPDOXVHG

.DNV NDWXVHVDULNDW RQ +VQD YILNHVH OIELP}}GXJD )RWRGHO
NDWXVHVDULNDWHOH SHDNV WHJIJHPD WILHQGDYD NDQGHY}LPHNRQV
NDWXVHVDULNDW RQ YDMD WXJHYGDGD Y}L PLWWH TXIJHYXVNRC
HKLWXVLQVHQHU $QWXG W|| NILIXV WXIJHYXVNRQWUROOL HL WHRVWI

.DWXVHNDWWH SHDNV S}KMDOLNXPDOW «OH YDDWDPD MD SDUDQGDP
.RUVWQD *PEUXVH Y}LNV SDUHPLQL WLKHQGDGD HW YLKPDYHVL VLVV|
NRUUDVWDPD KRRQH YLKPDYHHVeVWHHPL

6HHQNDKMXVWXVWH RVDV RQ .DOOH 3LOW > @ |[HOQXG HW WHJHPLYV
JRWR MD RQ VRRYLWDQXG N}UYDOGDGD YHH OIELMRRNVXG MD ODV
VHHMIUHO ODXGLV SXKDVWDGD .DWXVHNDWH YDMDE SXKDVWXVW
NDVYDPD VDPEOLNXG 6RRYLWDWDY ROHNV NDWXVHNDWHW YDKH\V
NRUUHNWQH W|INLQGOXV MD OLNYLGHHULGD N}LN OHNNHG PLGD HL
YDKHWDPLQH LOPD HKLWXVORDWD RQ OXEDWXG YDLG MXKXO NXL NI
NDWXVHNDWWH PDWHUMDOLJD HKN XXH HWHUQLLGLJD



JRWRPDWHUMDO

JRWR 9ILNVHPD OIELP}}GXJD JRWR 9ILNVHPD OIELP}}GXJD
NDWXVHVDULNDV DXWRUL IRWR NDWXVHVDULNDV DXWRUL IRWR

JRWR .RUVWQD «PEUXV YDMDNV WLKHQGDPLVW NXQD RQ RKW YLKPDYHH O
WRHWD NDWXVHNDWHW DXWRUL IRWR



JRWR .DWXVHNDWWHO NDVYDE VDPEOLNNH DXWRUL IRWR

*WWHVHDGPHG MD NRUVWQDG

WWHVHDGPHWH NLUMHOGXY MD WHKQLOLQH VHLVXNRUG

+RRQH N*WH S}KLQHE WDKNHN*WWHO .||JLV DVXE SOLLW +<KHV WRDV
XXV NDPLQ DKL )RWR ,QYHQWDULVHHULPLVMRRQLVWH MIUJL RQ

ODJXQHQXG )RWR 3DON KRRQH RVDV RQ NDKHO}}ULOLQH NRUVWI
UDMDWXG HUDOGL *KHO}}ULOLQH NRUVWHQ NXKX RQ YDUDVHPDOW

DVXY NDPLQ 3UDHJXVHO KHWNHO RQ NDPLQD *KHQGXV VDXQD NRUVW
S}KLRVDV DVXYD NRUVWQD VHLVXNRUG S||QLQJXO RQ KHD 2Q QIKD H
YLKPDYHWW NXLG YHH Y}L N OPDNDKMXVWXVL NRUVWQDO HL ROH hN
NXQDJL SLJL YIOMD DMDQXG .RUVWQD VHLVXNRUGD S||QLQJXO RQ
7}JHQIROLVHOW RQ NRUVWQDW S||QLQJXO NXQDJL NRUUDVWDWXG 6D
NHKYHP YIOMD .RUVWHQ SROH *KHVW N*OMHVW NURKYLNLKLJD HQDP
HW YDUDVHPDOW RQ NRUVWQD N}UYDO DVXQXG VXXU DKL NXLG Q-
YILNVHP NDPLQ DKL .RUVWQD NDKMXVWXQXG N+OJH RQ *ULWDWXG SD
ODJXQHQXG .[|JLV DVXY SOLLW RQ VLLDQL ROQXG NDVXWXVHV MD W|



oWWHVeVWHHPLGH UHVWDXUHHULPLVH Y}LPDOXVHG
CWWHVeVWHHPLGH SXKXO SHDNV ODVNPD NRUVWQDS<KNLMDO NRQV
NRUVWQDW HW |HOGD NDV NeWWHVeVWHHP RQ HQGLVHOW W|[|NRUL

NeWWHVeVWHHP RQ W|INRUUDV VLLV Y}LNV NRUVWQD DYDWXG N<OMH

S5XXPLV ROHY NDPLQ ROHNV YDMD ODPPXWDGD 7HJHPLVW HL ROH NI
NDPLQDW HL ROH Y}LPDOLN NDVXWDGD

JRWRPDWHUMDO

JRWR .RUVWQD VHLVXNRUG S||QLQR¥WR RQ .RUVWQD VHLVXNRUG WRDV RQ U
KHD DXWRUL IRWR DXWRUL IRWR



JRWR 8XV UDMDWXG NDPLQ DKL DXWRUL IRWR

JRWR 5XXPLV ODJXQHQXG NDPLQRWRWRUIRWR N|]JLVW DXWRUL IRWR
IRWR

+RRQH WHKQLOLVH VHLVXNRUUD NRNNXY}WH

.IHVROHYD WHKQLOLVH VHLVXNRUUD KLQGDPLVH HHVPIUN R (
NDQGHYNRQVWUXNWVYLRRQH YLVXDDOVH YDDWOXVH WHHO 7HKQLOL\
WHKWL ND P}QHG NRQVWUXNWVLRRQL DYDPLVHG 7HRVWDWXG YDDW
KRRQH RQ SLLVDYDOW KHDV VHLVXNRUUDY HW VHGD WDDVWDGD |
NDVXWDWDYDNV HODPXNV +RRQH PEHUHKLWDPLVHO VRRMXVWDPLYV
PLV HL NIL UHPRQWW||GH DOOD WXOHE NRRVWDGD HKLWXVSURMHNYV



KRRQH VHLVXQGL SDUDQGDPLVHNV PLOOH NILIXV HL PXXGHWD KRRQ
PDKWXVLG HIJD GHWDLOH QLQJ PLOOH SXKXO NDVXWDWDNVH DOJXSIU

+RRQH NDQGHYNRQVWUXNWVLRRQLG RQ YIOLVHO YDDWOXVHO KHDV \
RQ KRRQHO YLKPDYHH OIELMRRNVXG MD SXXGXOLN YLKPDYHHVeVWHFE
MXVW OIELMRRNVXGH N}UYDOGDPLVHVW HW WDNLVWDGD NRQVWUXNMW
BUDHJX RQ YHHNDKMXVWXVL VXKWHOLVHOW YIKH MD *NVLNXWHV N
YILNVHPD W||JD ODKHQGDGD (GDVLVHG UHPRQWW||G RQ MXED WHLVHI
HL ROH DYDULLOLVH ROXNRUUDJD

IXQGDPHQGLG O6HLQWHO RQ NURKY PDKD WXOQXG NXLG VHLQWH
PLVW}WWX Y}LE |[HOGD HW ROXNRUG RQ UDKXOGDY 9XQGDPHQW MD I
.DQGHVHLQDG 6DYLVHLQ RQ NDKMXVWXQXG MD YDMDE NURKYLSDUDC
KHDV VHLVXNRUUDV ODXGLVY YDMDE NRKDWL *OH YIUYLPLVW
9DKHODHG hKHV UXXPLV ROL QIKD NDWXVH OIELMRRNVXVW S}KMXVWI
ODJL RQ KHDV VHLVXNRUUDV MD HL YDMD WILHQGDYDLG W|LG

_.DWXV .DWXVHNDWH RQ YDQD MD ODJXQHQXG (VLDOJX SLLVDNV NDV
SDUDQGXVHVW NXLG HGDVSLGL YILNV NDDOXGD NDWXVHNDW
NDQGHYNRQVWUXNWVLRRQ RQ KHDV VHLVXNRUUDY .DNV NDWXVHVI
NDQGHY}LPHNRQWUROOL

WWHVVWHHPLG hNV NDPLQ RQ ODJXQHQXG NXLG VHGD HL ROH Y]
9}LPDOXVHO WXOHNV VHH ODPPXWDGD

+RRQH HL ROH PXLQVXVNDLWVH DOO PLVW}IWWX Y}LE UHPRQWW|LG W

7ILHQGDYDG XXULQJIXG

+RRQH VDYLVHLQDG RQ RVDOLVHOW NDKMXVWXQXG UXXPLV NXV RC
6DYLVHLQD DOXPLVHV RVDV RQ PDDNLYLVRNNHO .XQD UXXPLV RQ RO
ROQXG DYDWXG QLL QLLYVNXVHOH NXL ND YIOMDKHLGHWHVW WXOHQHY
VHLQD NDSLOODDUW}XVX Y}L VDGHPHWHVW MD NRQGHQVDDGLVW WX
ROHYDG VRRODG Y}LYDG VHLQD VLVHSLQQDOH NULVWDOOLVHHUXGD
NILIXV VDYLVHLQD QLLVNXVHVLVDOGXVW MD VRRODVLVDOGXVW 3l
HVLQHYDG RQ NORULLGLG QLWUDDGLG MD VXOIDDGLG



.DWVH PHWRRGLND

1LLVNXVH MD VRRODVLVDOGXVH PIIUDPLVH MDRNV Y}HWL ODXGDQD
NDNV SURRYL P}OHPD NDWVH MDRNV PLOOHVW NV RQ Y}HWXG DN
*OHPLVHVW RVDVW MD WHLQH NDKH UXXPL YDKHOLVH VLVHVHLQD N-
PDDNLYL VRNOL NRKDOW ILLVNXVHVLVDOGXVH MDRNV PXUWL \
6RRODVLVDOGXVH PIITUDPLVHNY NUDDELWL SURRYL MDRNV VHLQD SLQ

ILLVNXVHVLVDOGXVH KLQGDPLVH MDRNV Y}HWL NDNV SURRYL VHLQD)
SeVLYD PDVVLQL 3URRY Y}HWL DNQD MXXUHVW VHLQD *OHPLVHVW R
UXXPL YDKHO ROHYD YDKHVHLQD DOXPLVHVW RVDVW VDXQDNRPSOH
BURRYLG Y}HWL MDDQXDULO MD VHHMIUHO WUDQVSRUGLWL ND
NROOHGAaL SHDPDMMD .XQD SURRY WXOL WRLPHWDGD WHLVH NRKWD
YDVWDYDOW VWDQGDUGLOH (96 (1 ,62 > @ 6HOOH MDRNYV |
NLOHNRWWH 3URRYLG SDLIXWDWL HVLPHVHO Y}LPDOXVHO NXLYDWX
OHPPHUW DWPRVDIH 8)

(QQH SURRYL NXLYDWDPLVW NDDOXWL IUD NXLYDWDPLVH MDRNV P}H
NRRVY DOXVHJD .DDOXPLVHO NDVXWDWL VHDGHW .HUQ 3/6 XLYI
YDOLWL YDVWDYDOW VWDQGDUGLOH (96 (1 ,62 > @ f
PDWHUMDOLGHOH PLOOH VWUXNWXXU NXLYDWDPLVHO HL PXXWX QIL
SXLW

3URRYH NDDOXWL OLJLNDXGX LJD WXQQL WDJDQW YLLV SIHYD MI
PDVVLQL NXLYDQXG QHOMDQGDNYV SIHYDNYV

6RRODVLVDOGXVH MDRNV Y}HWL NDNV SURRYL PLOOHVW SURRY QU
*OHPLVHVW RVDVW MD SURRY QU YDKHVHLQD DOXPLVHVW RVDVW 6
SURRYLG NXLYDWDWL VDPDPRRGL SeVLYD PDVVLQL 6RRODVLVDO
NXLYDWDWXG SURRYLGHVW WHKWL HGDVL YHVLVXVSHQVLRRQLG NX\
SURRYL MD PO GHVWLOOHHULWXG YHWW .DDOXPLVHNV NDVXWDW,]
$* (GDVL VDDGHWL SURRYLG 7DOOLQQD THKQLND*OLNRROL

WHDGXVODERULVVH NXV YHVLVXVSHQVLRRQLG ILOWUHHULWL OIEL
PHPEUDDQILOWUL 6RRODGH LRRQLG PIIUDWL VHDGPHJID &RPSDFW



7TXOHPXVHG

I1LLVNXVHVLVDOGXVH PIITUDPLVH MDRNV NDDOXWXG PDVV HQQH MD SIL
YIOMD WRRGXG WDEHOLV A6DYLVHLQD QLLVNXVHVLVDOGXV3® YW 7DE
MIUJL X VDDE DUYXWDGD VWDQGDUGLYV (96 (1 ,62 > @ WRRG)

I FI
QL 4
I 4

N XV P £+ SURRYL PDVV HQQH NXLYDWDPLVW J
P +*+ SURRYL PDVV SHDOH NXLYDWDPLVW J

SUYXWXVWXOHPXVHG RQ HVLWDWXG DOOROHYDV WDEHOLV NXV QLLYV
SURWVHQWLGHY 1LLVNXVHVLVDOGXV PDVVL MIUJL RQ VHLQD *OHPLVF
MD DOXPLVHVW RVDVW Y}HWXG SURRYL SXKXO

7TDEHO 6DYLVHLQD QLLVNXVHVLVDOGXYV

SURRYL .DDO HQQH .DDO SHDOH| 1LLVNXVHVLVPOGXYV
NXLYDWDPLVW |J NXLYDWDPLVW| J

6RRODVLVDOGXVH PIIUDPLVHO VDDGXG WXOHPXVHG RQ HVLWDW
VRRODVLVDOGXV: YW 7DEHO 7TXOHPXVWH MIUJL RQ VHLQD SLQQD
QLWUDDWH 6XXUHP RQ VRRODGH NRJXV SURRYLV PLV RQ Y}HWXG VH

7TDEHO 6DYLVHLQD VRRODVLVDOGXYV

$QLRRQLG PJ/ $QLRRQLG |PJ J ODVVLSURWVHQW

3URR &0 12E 62E &0O 12E | 62E &0 12E | 62E

ITXOHPXVWH DQDOQe-V

ILLVNXVHVLVDOGXYV

I1LLVNXVHVLVDOGXVH PIIUDPLVH MDRNV Y}HWXG SURRYLWXOHPXVHG
ILLVNXVHVLVDOGXV P}OHPD SURRYL SXKXO ROL OLJLNDXGX 6DY!
YDKHPLNNX > @ 9DVWDYDOW VHOOHOH Y}LE |[HOGD HW VDYLVH



6DDGXG WXOHPXVWH MIUJL RQ VDYLVHLQDV N}LJH URKNHP QLWUDDW
YIHWXG SURRYL SXKXO RQ QLWUDDWLGH PDVVLSURWVHQW +OH
YDUDVHPDOW XXULWXG SROH 9}UGOXVHQD RQ NDVXWDWXG WHOC
XXULQJIJXW NXV RQ VRRODGH VLVDOGXVW Y}UUHOGXG $XVWULD VWDQ
7] S}IKMDO Y}LE ROOD WHOOLVPeeULWLVHY NORULLGLGH PDVVLSURW\
VHLQD HL NDKMXVWDNV > @ .IHVROHYDV W||V XXULWXG VDYLVHLQD
YIOMD WRRGXG SLLUPIIUD PLVW}WWX Y}LE |[HOGD HW NORULLGLG "
WHOOLVPeeULWLVHV Y}LE XXULQJXV YIOMD WRRGXG SLLUPIIUDGH MIU.
> @ O}OHPDG SURRYLG *OHWDYDG ROXOLVHOW DQWXG SLLUPIIUD

7TDEHO .ORULLGLGH MD QLWUDDWLGH VLVDOGXV WHOOLVPe++sULWLVHV $XVWI

6RROD LRRQ : 12E &0
ODVVLSURWVHQW
J NJ J NJ
0DGDO
.HVNPLQH
.JUJH ! ! !

7THLVH XXULQJX S}KMDO RQ NORULLGLGH VLVDOGXV PDGDO PLOOH SXI
YDMDOLN NXL PDVVLSURWVHQW MIIE DOOD ILWUDDWLGH VLVDO
DOOD MD VXOIDDWLGH VLVDOGXV PDGDO NXL VHH MIIE DOOD

0}OHPD XXULQJXJD Y}UUHOGHV RQ VDYLVHLQDV QLWUDDWH ROXOL\
1LWUDDGLG RQ VHLQD VDWWXQXG VXXUH W}HQIRVXVHID ORRPDGH Y
WDVXNV VDYLVHLQDVW VRRODVLG HHPDOGDGD PLGD VDDE WHKD Q
2KYHUNURKY RQ NURKY PLV RQ Y}LPHOLQH VRRODVLG RPD SRRULGH
VRRODGH NULVWDOOLVHHUXPLVHOH YDVWXSLGDYDG > @ .XL VRRO
NULVWDOOLVHHUXQXG VLLVY WXOHE VRRO VHLQD SHDOW PDKD SeKNL(



.216758.76,221,'( 5(67%$85((5,0,6(
3®+,352-(.7

6LVVHMXKDWXV

.JHVROHY SURMHNW K}OPDE .UXXVDPIH WDOX VRRMXVWDPLVW MD
HKLWDPLVW HW KRRQHW ROHNV Y}LPDOLN NDVXWDGD DDVWDULQJVH
RvDJD PLV RQ NRRVWDWXG S}KLSURMHNWL VWDDGLXPLV

9HGX N+ODV DVXY .UXXVDPIH WDOX RQ DDVWDWH O}SXV Y}L D
HKLWDWXG DVXQGXVWDOX .XLJL WDOXPDMD HL ROH PXLQVXVNDLWVH
DUKLWHNWXXUVHOW YIIUWXVOLN MD WDDVWDPLVW YIIUW 3URMHI
Y}LPDOLNXOW SDOMX ROHPDVROHYDW YIOLVLOPHW MD SDUDQGDGI
P}1GXG

$OXVGRNXPHQGLG

SURMHNWHHULPLVH DOXVHNY RQ N}LN (HVWLV NHKWLYDG VHDGXVHG
RPDQLNX VRRYLG 5HVWDXUHHULWDYD KRRQH HOXLJD RQ DDVWDW

IRUPGRNXPHQGLG

x (KLWXVVHDGXVWLN YDVWX Y}HWXG > @
x A1}XGHG HKLWXVSURMHNWLOH® PDMDQGXV MD WDULVWXPLQLVWU
> @
x A(KLWLVH WHKQLOLVWH DQGPHWH ORHWHOX MD DUYHVWDPLVI
WDULVWXPLQLVWUL PIIUXV QU YDVWX Y}HWXG > @
x A(OXUXXPLOH HVLWDWDYDG Q}XGHG®* PDMDQGXV MD WDULVWXPLC
YIHWXG > @
x A(KLWLVHOH HVLWDWDYDG WXOHRKXWXVQ}XGHG? VLVHPLQLVWUL
> @

x AQHHY}WXNRKD UDMDPLVH NDWVHWDPLVH NDVXWDPLVH NRUUI
WHDEHYDKHWXVH Q}XGHG WLQJLPXVHG QLQJ NRUG?®* VLVHPLQLV\
YIHWXV > @



x ALDQDOLVDWVLRRQLHKLWLVWH SODQHHULPLVH HKLWDPLVH MD
NDQDOLVDWVLRRQLHKLWLVH NXMD WISVXVWDWXG XODWXV?3 NHVN

YDVWX Y}HWXG > @
x (96 (KLWXVSURMHNW > @
x (96 (KLWLVH WXOHRKXWXV 2VD . WWHV+sVWHHPLG > @
x (96 (KLWLVWH WXOHRKXWXV 2VD 7XOHW}UMH YHHYDUXV\
x (96 (KLWLVWH WXOHRKXWXV 2VD (KLWLVHOH HVLWDWDYI
> @

$VHQGLSODDQ

+RRQH SDLNQHE 7TDUWXPDDO 7DUWX YDOODYV 9HG X NeODV
> @ 7DOXPDMD DVHWVHE S}KMD O}XQD VXXQDOLVHOW N
KRRQHVVH DVXE LGDNeOMHO $VHQGLSODDQLOLVHNYV PXXGDWXVHN\
O}XQDN*OMHOH WHUUDVVL UDMDPLQH QLQJ N}JUYDOKRRQH ODPPXW X\
YDUMXDOXVH SDQLSDLJD UDMDPLQH /LVDNV VHOOHOH RQ KRRQHVW C
PDDN*WWHDOD ORRGH SRROH LPEYIOMDN NRRV ELRSXKDVWLJD

LQQAQLVWX UHOMHHI

+RRQH SDLNQHE Q}OYD SHDO NXV PDDSLQQD ODQJXV RQ KRRQHVW |
PDDSLQQD N}UJXV YDKHPLNXV P NXV KRRQH sPEUXVHV MIIE PD
YDKHPLNNX P > @

+DOMDVWXYV

.LQQALVWX NRRVQHE KDULWDYDVW PDDVW ORRGXVOLNXVW URKXPDD\
> @ hPEHU KRRQH SDLNQHE PLWPHLG SXLG MD S}}vDLG PLGD DQW
HHPDOGDWD ODDNeWH RQ SODQHHULWXG S}OOXPDD SHDOH HW Y}LP
KDOMDVWXVW VILOLWDGD



20HPDVROHYDG WHHG

.LQQLVWXOH SIIVHE 9HGX .LNLYHUH N}YDNDWWHJIJD PDDQWHHOW PLYV
+RRQHQL YLLE NUXXVDNDWWHJID WHH 3URMHNWL NILJXV ROHPDVR
PXXGHWD

S9HUWLNDDOSODQHHULQJ

SURMHNWL NILIJXV PDDSLQGD ROXOLVHOW HL PXXGHWD +RRQH YXQGEL
PDDSLQQD NDOGHG YHH MXKWLPLVHNVY YXQGDPHQGLVW HHPDOH +RRC
NDOGHG WDJDWXG PDDSLQQD ORRPXOLN ODQJXV LGD VXXQDYV

SUKLWHNWXXU

$QWXG SURMHNWL NILIXV DQWDNVH ODKHQGXV KRRQH VRRMXVWD|
UXXPLSODQHHULQJXW YDVWDYDOW WHOOLMD VRRYLGHOH 3URM
DUKLWHNWXXUVHOW PLWWHVRELYD MXXUGHHKLWXVH VDXQDNRPSOI
YILNVHPD MXXUGHHKLWXVH UDMDPLVHNYV

20HPDVROHY ROXNRUG

+RRQH RQ *KHNRUUXVHOLQH HODPX PLOOH «KH RVD DOO DVXYDG NI
YLLONDWXVHJIJD NXV NDWXVHNDWWHNY RQ HWHUQLLW MD IDVVDDG RC
WI|[|] NILIXV RQ WHKWXG KRRQHOH WHKQLOLVH VHLVXNRUUD KLQGEL
MIUHOGXVHOH HW KRRQH RQ VXKWHOLVHOW KHDV VHLVXNRUUDYV

(ODPXV RQ DOJVH SODQHHULQJX MIUJL QHOL WXED MD <NV NJ[|N

NXLYNILPOD 3RROHG KRRQH YIOLVVHLQDG RQ UDMDWXG SDONLGHVW
KRRQHV RQ N*WWHVHDGPHWHQD NDVXWXVHO WDKNHNWWHO DKL ND
DNHQGHVW RQ YDUDVHPDOW YIOMD YDKHWDWXG 39& DNHQGH YDVWX N
+RRQHOH RQ MXXUGH HKLWDWXG ND NHUJSORNNLGHVW VDXQDNRPSO!



SUKLWHNWXXUQH *OGODKHQGXV

+RRQH S}KMDN*OMHOH RQ SODQHHULWXG XXV MXXUGHHKLWXV 20
ODPPXWDWDNVH MD VHOOH DVHPHOH UDMDWDNVH YHLGL NLWVD
SDQLSDLJDJD .XQD VLVVHSIIV NUXQGLOH SDLNQHE S}KMDSRRO VI
DVHQGLSODDQLOLVHOW KRRQH S}KMDN*OMHOH /LVDNV RQ KHD SDQL
YDMDOLNNX -XXUGHHKLWXV RQ SODQHHULWXG NLWVDPDQD NXL HC(
S}IKLMRRQHG SDUHPLQL YIOMD WXOHNV .D HVLPHQH SXLWNRQVWU X
ROQXG P}}WPHWHOW YILNVHP NXL ROHPDVROHY VDXQDNRPSOHNV >
MIITE VDUQDVHNY ¢«KHNDOGHOLVHNY NDWXVHNV QDJX RQ ROHPDVROHY|
VHGD ROQXG SXLWNRQVWUXNWVLRRQLO MXXUGHHKLWXVHO

+RRQH UXXPLSODQHHULQJ RQ ORRGXG YDVWDYDOW WHOOLMD VRRYLG
ROL IUD PDKXWDGD NROP PDIJDPLVWXED MD HOXWXED 6HHMXXUHV S|
& YDQQLWXED 3HDPLVHOW ODPPXWDWDNVH PLWWHNDQGYDG VHLQD
VXXQDOLVHG 8XHG VLVHVHLQDG RQ SDLIXWDWXG QLL HW UXXPLG
A(OXUXXPLOH HVLWDWDYDG Q}XGHG3® > @ NLUMDV ROHYDWHOH HOXU

9IOLVYLLPLVWOXYV

X ODDNLYLVW VRNNHO

x )DVVDDGLODXGLV YIUYLWRRQ SXQDQH YIUYLNRRG 5%/

x 3XLGXVW VHUYDOLLVWXG YIUYLWRRQ YDOJH YIUYLNRRG 5%/
X YHWRRQWUHSS YIUYLWRRQ KDOO

X .DWXVHNDWH + SOHNN YIUYLWRRQ WXPHKDOO YIUYLNRRG 55
X 3IXLWSRVWLG YIUYLWRRQ YDOJH YIUYLNRRG 5%/

X $YDWILWHG YIUYLWRRQ YDOJH

X 7THUUDVVLODXDG YIUYLWRRQ SUXXQ

X 9LKPDYHHUHQQ YIUYLWRRQ WXPHKDOO YIUYLNRRG 55

.DVXWDWXG RQ 5%/ YIUYLNDDUWL MD 55 YIUYLNDDUWL

9LLPLVWOXVPDWHUMDOLG MD WRRQLG RQ YDOLWXG DUYHVWDGHYV YD
ROHPDVROHYD ODXGLVH DOO ROHY YDQD ODXGLV RQ NXQDJL ROQXG ¢
RQ RVDG VHUYDOLLVWXG YDOJHW WRRQL RVDG KHOHURRVDG 8XHG V
YDOJHW YIUYLWRRQL



SURMHNWHHULWDYD KRRQH WHKQLOLVHG QILWDMDG

7DEHO +RRQH WHKQLOLVHG DQGPHG

1ILWDMD

(KLWXVSURMHNW

$DGUHVV

.UXXVDPIH 9HGX NeOD 7DUWX YI

DOG 7DUMW

.DWDVWULWXQQXV

(KLWLVUHJLVWUL NRRG

(VPDQH NDVXWXVHOHY}W

X DDVWD

(KLWLVH QLPHWXV MD ND|VXW XWNRWLK\H DD P X
(KLWLVHDOXQH SLQGDOD| P3
ODDSHDOVH RVD DOXQH SLQG P8
ODDSHDOVHWH NRUUXVH DUY

0DD DOXVWH NRUUXVWH DbUY

JUJIXV P

3LNNXV P

IDLXV P

6JDYXV P

6XOHWXG QHWRSLQG P53

|HWDY SLQG P&

ODKW P

ODDSHDOVH RVD PDKW P

hOGNDVXWDWDY SLQG P9

7HKQRUXXPL SLQG P&

(OXUXXPLGH SLQG P&

(OXUXXPLGH WXEDGH DU

7THUUDVV P




ROQVWUXNWVLRRQLG

9XQGDPHQGLG

+RRQHO RQ PDDNLYLVW YXQGDPHQW PLGD NIHVROHYDV SURM
- XXUGHHKLWXVHOH UDMDWDNVH XXV YXQGDPHQW -XXUGHHKLWXYV
SRVWYXQGDPHQGLQD NXV NDVXWDWDNVH WILVEHWRQHHULWXG WRU
9XQGDPHQW WXOHNV UDMDGD PDDSLQQDVW NXQL P VeJDYXVHQL

3JUDQGDG

+RRQHO RQ SLQQDVHOH WRHWXY SXLWS}UDQG 3}UDQGDODXDG WRH}
YDKHO RQ }KNYDKH 3UDHJXVHV VDKYULV SXXGXE ODXGS}UDQG MD

.JLN ROHPDVROHYDG S}UDQGDG ODPPXWDWDNVH S}UDQGD VRRM
3JUDQGDDOXQH WILGHWDNVH DOW OLLYDJD PLOOH SHDOH SD

YDKWSRO*VW.UHHQSODDWH SDNVXVHJID PP B6RRMXWXVH VRI
PLQLPDDOVHOW EP. 6RRMXVWXVH SHDOH SDLJDOGDWDNVH SRO:
PLQLPDDOVH *OHNDWWHJD PP 3HDOH YDODWDNVH PP SDNVXQH
VLVVH SDLJDOGDWDNVH DUPDWXXUL SHDOH S}UDQGDNsWWHWRUXVW
VLOPDJD [ MD YDUGD OIELP}}GXJD PP %HWRRQL NODVV SHDE
& 3}UDQG YLLPLVWOHWDNVH SHDOW YDVWDYDOW RPDQLNX VRRYL
6HLQDG

20HPDVROHYDWH VHLOQWH WHKQLOLVW VHLVXNRUGD RQ NLUMHOGDW >

9IOLVVHLQWH NDQGHNRQVWUXNWVLRRQLVW YIOMDV SRRO MIIYDG NLI
HHPDOGDPLVH NILIJXV LOPQHE HW P}QL DOXPLQH SDON RQ NDKMXVW.
YDKHWDGD 3DONVHLQWHOH SDLIJDOGDWDNVH SXLWNDUNDVYV P}}GXJD
PP .DUNDVVL YDKHOH SDLJDOGDWDNVH PLQHUDDOYLOODSODDGL!
VRRMXVHULMXKWLYXVHID 8RRMXVWXVH SHDOH NDUNDVVL N+OJH SDL.

WXXOHW}NNHSODDW SDNVXVHJD PP VRRMXVHULMXKWLYXVHJEL
TXXOHWINNHSODDGL SHDOH SDLJDOGDWDNVH YHUWLNDDOQH URRY
SDLIJDOGDWDNVH IDVVDDGLODXGLYV [ PP 6DPDPRRGL VRRMXVWDW

YIOMDVWSRROW ND VDYLVHLQDG 6DYLVHLQWHO WHKD ROHPDVROHYD
HHPDOGDPLVHO NURKYLSDUDQGXVHG 6DYLVHLQDGH VRRODVLVDOGX
PLVW}WWX WXOHE VHLQDVW VRRODVLG HHPDOGDGD QILWHNYV RKYHUN



8XHG VLVHVHLQDG UDMDWDNVH NHUJNDUNDVVLO .RQVWUXNWVLRRQI

PP VDPPXJD PP .DUNDVVL YDKHOH SDLJDOGDWDNVH PLQHU
O}OHPDOH SRROH NDUNDVVL SDLIJDOGDWDNVH NV NLKW PP 26% SOI
NLSVSODDW 6HLQDG YLLPLVWOHWDNVH YDVWDYDOW RPDQLNX VRRY
VHLQ K - GURLVRODWVLRRQLJD

.LQQL HKLWDWDYDG DYDG UDMDWDNVH SXLWNDUNDVVLO PLOC
PLQHUDDOYLOODSODDGLG O0}OHPDOH SRROH SDLJDOGDWDNVH NV NI

NLKW PP NLSVSODDW

.HOGULYVY ROHY NDKMXVWXQXG VHLQ ODRWDNVH XXHVWL NDVXWDGHYV

-XXUGHHKLWXVH YIOLVVHLQD NRQVWUXNWVLRRQLNV RQ [ PP S
SHDOH SDLJDOGDWDNVH SXLWURRYLG [ PP QLQJ VHOOH SHDOH SDL
[ PP

9DKHODJL

20HPDVROHYDWH YDKHODJHGH VHLVXNRUGD RQ NLUMHOGDWXG SHDW

.HOGUL YDKHODH WDODG VILOLWDWDNVH NXLG XXV S}UDQG NHOGUL
SXLWWDODGH SHDOH 7DODGH WISVHG P}}GXG WISVXVWDGD NHOGU
DYDPLVHO 7DODG SDLJDOGDGD VDPPXJD PP M D YDKHO
PLQHUDDOYLOODSODDGLG VRRMXVHURMBKWWYWD/GIDBGHEMD ROHPDVRO
NRQVWUXNWVLRRQL YDKHOH SDLIJDOGDWDNVH DXUXW}NNHNLOH 3XLV
PP SDNVXQH 26% SODDW QLQJ VHOOH SHDOH S}UDQGDNeWWH VR
3}JUDQGDYLLPLVWOXVHQD NDVXWDWDNVH ODPLQDDWSDUNHWWL N
/IDPLQDDWSDUNHWWL RQ OXEDWXG SDLJDOGDGD S}UDQGDNWWHSODD

3| |1QLQJIJX YDKHODH NRQVWUXNWVLRRQ MIIE DOOHY 7DODGH YDKHOL\
7TXXOHNRMD NDWXVH OIKHGXVHVY SXKDVWDGD WDODG DMXWLVHOW

VHLVXNRUGD YHH OIELMRRNVX W}WWX 9DMDGXVHO NDKMXVWXQXG R
VRRMXVWDWDNVH PP SXLVWHYLOODJD VRRMX»HULMXKWLYXVHJID E

.DWXV

20HPDVROHYD NDWXVH VHLVXNRUGD RQ NLUMHOGDWXG SHDW-eNLV



.DWXVH NDQGHYNRQVWUXNWVLRRQ VILOLWDWDNVH MD YDMDGXVF
HHPDOGDGD YDQD UXEHURLGLNLKW MD YDQD URRYLWXV .DWXVHVDUL
DOXVNDWH .DWXVHVDULNDWH SHDOH SDLJDOGDGD [ PP WXXOXWX
SDLIDOGDWDNVH PP VDPPXJD NDWXVHNDWWH URRYLWXV | PP 8
NDVXWDGD NDWXVHSOHNNL QW 5XXNNL &ODVVLF

- XXUGHHKLWXVH NDWXV UDMDWDNVH [ PP WDODGH SHDOH PLV W
7DODGH SHDOH SDLJDOGDGD [ PP WLKHGDP WDODVWLN VDPPXJD
RPDNRUGD NDWXVHNDWWH URRYLWXV [ PP VDPPXJD PP 3HDOI

SOHNN NDWXVHNDWH

$YDWILWHG

20HPDVROHY YIOLVXNV VILOLWDWDNVH +RRQHOH SDLJDOGDWDNVH >
DNQDG MD WHUUDVVLXNV 8XHG DNQDG RQ SXLWDOXPLLQLXPUDDPLO
NODDVSDNHWLJD 8XWH DNHQGH VRRMXVHULMXKWL@XVSRQDAKRHPDOW
YDOJHW WRRQL YIUYLNRRG 5%/

7THUUDVV

7HUUDVV HKLWDWDNVH SRVWYXQGDPHQGLOH 9XQGDPHQW UDMDWDN
OIELP}}GXJD PP 9XQGDPHQGL SRVWLG PDDSLQQDVW UDMDGD
7HUUDVVL NDUNDVV UDMDWDNVH [ PP SUXVVLGHVW PLV NLQQL
UHJXOHHULWDYDWH SRVWLNLQJDGHJD 3UXVVLGH SHDOH SDLJDOGD\
SUXVVLG VDPPXJD PP PLOOH SHDOH SDLJDOGDWDNVH WHUUDVVL
PP

SLLUGHWDULQGLWH VRRMXVMXKWLYXV

(ODPX NRQVWUXNWVLRRQLW++SLGH NLUMHOGXVHG RQ YIOMD WRRGXG
MRRQLVWHO ' NXQL '

x 3}JUDQG SLQQDVHO 3
x 9IOLVVHLQ 96 + 87
x 9IOLVVHLQ 96 + 87
x 9DKHODJL 9/ 87
x 9DKHODJL 9/ + 87

I+

87 . P

I+



THKQRVVWHHPLG

9HHYDUXVWXYV

+RRQH YHHYDUXVWXV RQ WDJDWXG NLQQLVWXO ROHYDVW VDOYNDHY
SRRO +RRQHVVH SDLIJDOGDWDNVH :& YDQQLWRD UDMDPLVHJID XXt
VRRMHQGDPLQH WRLPXE OIEL PDDVRRMXVSXPED 6HDGPHG SDLJDOGD
7ISVHP YHHYDUXVWXVH ODKHQGXV DQWDNVH HGDVLVH SURMHNWHHUL

.DQDOLVDWVLRRQ

+RRQHVVH UDMDWDNVH XXV NDQDOLVDWVLRRQLWRUXVWLN (ODPX UH
PLV SDLIDOGDWDNVH KRRQHVW ORRGH VXXQGD +RRQHOH L
NDQDOLVDWVLRRQLWRUXVWLN PLV RQ HWWH QIKWXG UDMDGD 39& WF
SDLIDOGDWDNVH S}UDQGDNRQVWUXNWVLRRQL VLVVH .DQDOLVDW
NDVXWDGD WRUXVLG YIOLVGLDPHHWULJD * ‘ PP .DQDOLVDWVLRR
NDOOH PLV WDJDE YDMDOLNX LVHSXKDVWXVNLLUXVH RQ * L CL
> @ 7|SVHP NDQDOLVDWVLRRQL ODKHQGXYVY DQWDNVH HGDVLVH SURM

WWHVeVWHHP

20HPDVROHYDV KRRQHV RQ N*WWHVHDGPHWHNVY DKMXG MD SOLLW 31
DKMX MD NDPLQD ODPPXWDPLQH NXQD QHQGH VILOLWDPLQH HL RO
XXHP NDPLQ DKL +RRQH SODQHHULWDYDNV XXHNV NeWWHVeVWHHPL
ODDN*WWH NRQWXXU SDLJDOGDWDNVH KRRQHVW O}XQD SRROH S}C
SDLJDOGDGD YIKHPDOW P V+JDYXVHOH VDPPXJD P QLQJ KLOMHP W
YHGHOLNXJD ODDN*WWHSXPS SDLIJDOGDWDNVH NHOGULVVH
ODDVRRMXVSXPED OLJLNDXGQH NeWWHY}LPVXV RQ N: > @ 7ISVHP
HUDOGL SURMHNWLJD

IHQWLODWVLRRQ

(ODPXVVH YHQWLODWVLRRQLV*VWHHPL HL UDMDWD 9HQWLODWVLRRC
DYDWDYDWH DNHQGH MD NRUVWQD



(OHNWHU MD Q}UNYRRO

+RRQHVVH SDLIDOGDWDNVH XXHG HOHNWULMXKWPHG (OHNWHU MD
SURMHNWLJD

T XOHRKXWXYV

7THIHPLVW RQ , NDVXWXVYLLVLIJD *NVLNHODPXJD PLGD RQ SODQHH
VRRMXVWDPLVH Y}UUD MD MXXUGHHKLWXVH ODPPXWDPLVH QLQJ V
HKLWDPLVHJID , NDVXWXVYLLVLID KRRQH PLV RQ NXQL NDKHNRUUXYV
P MITE WXOHRKXWXVNODVVL 73 > @

7TDEHO 7THKQLOLVHG QILWDMDG PIIUXVH QU > @ MIUJL

1ILWDMD 91TUW XV

7TXOHRKXWXVNODVYV 73 WXOGNDUWHY

+RRQH N}UJIXYV P

.DVXWXVYLLV , NDVXWXVYLLV hNVUNHODPX

.DVXWXVRWVWDUYH

TXOHWINNHNRQVWUXNWVLRRQLGH WKXQHS*VLYXVDHJ

(ULS}OHPLVNRRUPXV $00D 0-P

ODWHUMDOLGH WXOHWXQGOLNNXYV

6HLQDG MD ODHG "V G

.DWXV % URRI

7TXOHWINNHVHNWVYLRRQLG

(ODPX RQ NV WXOHW}I}NNHVHNWVLRRQ HUDOGL WXOHW}NNHVHNWVLR!

TXOHRKXWXVNXMDG

(ODPXO RQ WILGHWXG WXOHRKXWXVNXMDG NLQQLVWXO SDLNQHYDWH

(YDNXDWVLRRQ MD VXLWVXHHPDOGXYV

9DVWDYDOW VLVHPLQLVWUL PIITUXVHOH QU A(KLWLVHOH HVLWDWDY
NDVXWXVYLLVLID KRRQHYVY LQLPHVWH DUYX HL SLLUDWD +RRQHVW R



YILVXNVH MD DYDWDYDWH DNHQGH 9IOLVXNVH PLQLPDDOQH P}}W RQ
KRRQHVW WRLPXE OIEL DYDWDYDWH DNHQGH

-XXUGHSIIV

BSIVWHPHHVNRQQDOH RQ MXXUGHSIIV 9HGX .LNLYHUH PDDQWHHOW +
VLVVHSIIV DVXE KRRQH LGD N OMHO 9DVWDYDOW PIIUXVHOH QU

WXOHRKXWXVQ}XGHG? > @ SHDE ROHPD WDJDWXG MXXUGHSIIV

SIIVHPLVHNY SDLJDOGDWDNVH NDWXVHOH NDWXVHUHGHO 3||QLQJX
P}OHPDOW SRROW KRRQHW OIEL RWVDVHLQDV SDLNQHYD S||QLQJXC
PLQLPDDOVHOW [ PP

OWWHVeVWHHPLGH WXOHRKXWXYV

+RRQHV RQ NDVXWXVHO DKMXG MD SOLLW 30OLLW DKL MD NDPLQ RQ S
RQ NDKHO}}ULOLQH NLYLNRUVWHQ .LYLNRUVWHQ XODWXE «OH NDWXV
WXOHE SXKDVWDGD PLQLPDDOVHOW NRUG DDVWDV MD NRUG YLLH
NRUVWQDS*KNLMD SRROW

9DKHODJL VRRMXVWDWDNVH SXLVWHYLOODJD SXLVWHYLOO W X(
PLQLPDDOVHOW PP PLQHUDDOYLOODJD > @ 7ISVHP ODKHQGXV |
A.RUVWQD HUDOGDPLQH SXLVWHYLOODVW?3 YW -RRQLV .RUVWHQ ¢
NeOMHVW WILHY SLNNXVHV YDDGHOGDY

+RRQH S}KLN*WH RQ SODQHHULWXG PDDNeWWH EDDVLO S}UDQGDN-W

MIIE XXV NDPLQ DKL 8NVHJD NROGH SXKXO WXOHE WXOHNROGH H
PDWHUMDOLJD PP NROGH N*OJHGHOH MD PP DYD HWWH > @

-RRQLV .RUVWQD HUDOGDPLQH SXLVWHYLOODVW > @



7TXOHW}}UMH YHHYDUXVWXYV

9DMDOLN NXVWXWXVYHH YRROXKXON YDVWDYDOW VLVHPLQLVWUL P
UDMDPLVH NDWVHWDPLVH NDVXWDPLVH NRUUDVKRLX WIKLVWDPLV]
WLQJLPXVHG QLQJ NRUG3 > @ RQ , NDVXWXVYLLVLIJD KRRQHO PLOO
HULS}OHPLVNRRUPXV RQ YILNVHP Y}UGQW PLY-$HDE ROHPD WDJDW
PLQLPDDOVHOW WXQGL 9DVWDYDOW VWDQGDUGLOH (96 >
YIOLVW YHHY}WXNRKWD NXVWXWXVYHHOH KDMDDVXVWXVHJD SLLUNR®
QLQJ QHQGH DELKRRQHWHOH 7XOHOHYLNXRKW RQ PLQLPDDOQH |
NDXJXV RQ YIKHPDOW PHHWULW > @ /IKLP QDDEHUNLQQLVWX KR
NDXJXVHO VHHJD HUDOGL YHHY}WXNRKWD SROH YDMD /IKLP YHHY}
OHWVD WQ NLQQLVWXO NDWDVWULQXPEHU PLV DVXE a
> @ 9DMDGXVHO RQ Y}LPDOLN Y}WWD YHWW NLQQLVWXO DVXYDVW
DDVWDULQJVHOW NDVXWDWDYD YHHY}WXNRKDJD
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.IHVROHYD PDJLVWULW]|| HHVPIUJLNV ROL XXULGD .UXXVDPIH WDOX
WHRVWDWXG PXXGDWXVL KLQQDWD KRRQH HKLWXVWHKQLOLVW VHLV]
WHIJHPLVHNY UHVWDXUHHULPLVH S}KLSURMHNW HW KRRQHW ROH
HODPLVHNY NDVXWDGD /LVDNV XXULWL S}KMDOLNXPDOW KRRQH
VHLVXNRUGD VHVW KRRQHV RQ DVXQXG ODXW MD VHLQDG RQ ROQ
ORRPDGH YIOMDKHLGHWHVW WXOHQHYDWHOH VRRODGHOH

7| HYLPHVHVY RVDV WHRVWDWL KRRQHOH DMDORRXXULQJ DUKLLYLWR
S}KMDO 20HPDV ROLG YDLG KRRQH LQYHQWDULVHHULPLVMRRQLYV
HKLWXVSURMHNWL KRRQHOH HL OHLWXG .UXXVDPIH WDOXO RQ ROQX!
RQ WHRVWDWXG KXOJDOLVHOW «PEHUHKLWXVL

7THKQLOLVH VHLVXNRUUD KLQGDPLVH NILIXV P}}GLVWDWL WDOXKRRC
,QYHQWDULVHHULPLVH NILIXV WHRVWDWL KRRQH YLVXDDOQH YDDWO
NRQVWUXNWVLRRQLGH HKLWXVWHKQLOLVW VHLVXNRUGD .HOGULVVI
SHDOPLQH IDVVDDGLODXGLY HW NRQWUROOLGD DOXPLVWH NLKWL
NRQVWUXNWVLRRQLDYDPLQH YDKHODHV NXV YDKHODH WDODGH YD
(QGLVHYVY ODXGDV HHPDOGDWL VLVHVHLQDYV YLLPLVWOXVHQD NDVXWI
KLQQDWD VDYLVHLQD ROXNRUGD 7HKQLOLVH VHLVXNRUUD KLQGDPLYV
NDKMXVWXVHG RQ S}KMXVWDWXG P}QLQJDWHVW OIELMRRNVXGHVW

YLKPDYHHIUDYRROX VeVWHHPLVW VDPXWL ROL ROXOLVL NDKMXV\
hOH*OGLVHOW RVXWXV KRRQH VHLVXNRUG KHDNV VHVW NDQGHYNRC
VHHIJD WDVXE KRRQH PEHU NRKDQGDGD DDVWDULQJVHNY HODPLVHN)\

6DYLVHLQD QLLVNXVH ™MD VRRODVLVDOGXVH PIIUDPLVHNYV Y}HWL P
SURRYL PLOOH NDWVHWH WXOHPXVWHVW MIUHOGXV HW VDYLVHLQ F
ROXOLVHOW URKNHP VRRODVLG NXL RQ OXEDWXG SLLUPIIUDG PLVW})
HHPDOGDGD QILWHNY RKYHUNURKYLGH DELO

.JLJH  YLLPDVHQD RQ KRRQHOH NRRVWDWXG NRQVWUXNWVLRRQ
DUKLWHNWXXUQH S}KLSURMHNW PLOOH NILIXV *ULWDWL VILO
DVXQGXVWDOXGHOH RPDVW DMDORROLVW YIOLPXVW 3URMHNW NRRVYV
MD OHLWL SDULP ODKHQGXV QLL SODQHHULQJXOLVHOW NXL ND N
SURMHNWLJD DQWL XXV ODKHQGXV ROHPDVROHYD VDXQDNRPSOLF
DUKLWHNWXXUVHOW SDUHPLQL VRELY
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7KH DLP RI WKLY PDVWHU V WKHVLY ZDV WR VWXG\ WKH KLVWRU\ RI .1
WHFKQLFDO FRQGLWLRQ RI WKH FRQVWUXFWLRQV DQG WR SUHSDUH
EXLOGLQJ VR WKDW WKH EXLOGLQJ FRXOG EH XVHG IRU \HDU URXC
WHFKQLFDO FRQGLWLRQ RI WKH EXLOGLQJ V FOD\ zDOOV ZDV VWXGLH
KDG KDG D EDUQ DQG WKH zZzDOOV KDYH EHHQ H[SRVHG WR PRLVWXU
HIFUHPHQW

,Q WKH ILUVW SDUW RI WKH ZRUN D KLVWRULFDO VWXG\ Rl WKH EXLC
GRFXPHQWY IRXQG LQ WKH DUFKLYH ILOHV 7KHUH ZHUH RQO\ PHDVXU
EXLOGLQJ IURP 7KH RULJLQDO FRQVWUXFWLRQ SURMHFW IRU Wt
_.UXXVDPIH )DUP KDV KDG VHYHUDO RZQHUV DQG WKH EXLOGLQJ KDV
UHQRYDWLRQV

'XULQJ WKH DVVHVVPHQW Rl WKH WHPFKQVRDO GRYICGYWLRZQV FRQGXFYV
"XULQJ WKH VXUYH\ D YLVXDO LQVSHFWLRQ RI WKH EXLOGLQJ ZDV SH
FRQGLWLRQ RI WKH EXLOGLQJ VWUXFWXUHYV ZDV DVVHVVHG $W WKH I
XSSHU IDFDGH ERDUG ZDV UHPRYHG WR FKHFN WKH FRQGLWLRQ RI W
VWUXFWXUDO RSHQLQJ ZzDV PDGH LQ WKH FHLOLQJ ZKHUH WKH VDQG
WKH EHDPV RI WKH FHLOLQJ ,Q WKH IRUPHU EDUQ WKH ZRRG XVHG |
ZDV UHPRYHG IURP WZR SODFHV WR DVVHVV WKH FRQGLWLRQ RI WKH
RI WKH WHFKQLFDO FRQGLWLRQ UHYHDOHG WKDW WKH PDLQ GDPDJH
WKH URRI DQG WKH GHSUHFLDWHG UDLQZDWHU GUDLQDJH V\VWHP D
WR WKH IRUPHU SDUW RI WKH EDUQ 2YHUDOO WKH FRQGLWLRQ RI V
JRRG DV WKH ORDG EHDULQJ VWUXFWXUHY ZHUH LQWDFW DQG LW L
WKH EXLOGLQJ IRU \HDU URXQG OLYLQJ

7R GHWHUPLQH WKH PRLVWXUH DQG VDOW FRQWHQW RI WKH FOD\ ZLC
IRU ERWK H[SHULPHQWYV 7KH H[SHULPHQWYV VKRZHG WKDW WKH FC
FROQOWDLQHG KLJK OHYHOV RI VDOWY DQG VKRXOG EH GHVDOLQDWHG

/IDVWO\ D EDVLF DUFKLWHFWXUDO SURMHFW KDV EHHQ SUHSDUHG
EXLOGLQJ V VWUXFWXUHV GXULQJ ZKLFK DQ DWWHPSW ZDV PDGH W
KLVWRULFDO DSSHDUDQFH RI WKH VHWWOHPHQW IDUPV DV SRVVLEO
DFFRUGLQJ WR WKH RZQHU V ZLVKHV DQG WKH EHVW VROXWLRQ ZC
SODQQLQJ DQG FRQVWUXFWLRQ 7KH SURMHFW SURYLGHG D QHZ VRO
VDXQD FRPSOH[ ZKLFK LV DUFKLWHFWXUDOO\ EHWWHU VXLWHG
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+ 3lUGL (HVWL WDOX 8XHP DUKLWHNWXXU 7TDPPHUDDP|
($$ 7 S

AODD DPHWL NDDUGLUDNHQGXV DMDORROLVHG NDDUGLG 3 ODEC
$YDLODEOH KWWSV [JLV PDDDPHW HH [JLV SDJH DSS DMDORRO
QRYHPEHU @

(5%
($%
+ . XOODPIH ,QWHUYLHZHH > QWHUYMXX@ QRYHPEHU

AODD DPHWL NDDUGLUDNHQGXV PDDLQIR ® >9}UJXPDWHUMDO @
KWwWSV [JLV PDDDPHW HH [JLV SDJH DSS PDDLQIR >.DVXWDWXG

$ 6HSS B6DYLKRRQHG 7DOOLQQ (HVWL 3}OOXPHHVWH .HVNVHO
0 7RPLQJD A6%$9,+221( 5(129((5,0,6-8+(1', .2267%$0,1( 2 9LOMDQG

A(KLWLVUHJLVWHU 3 >9}UJXPDWHUMDO@ $YDLODEOH KWWSV |
> DVXWDWXG PDL @

$ /RNRWDU A3ILYIULQWD SDLVMIUY 9HGXO 3
$ 9HVNL ,QGLYLGXDDOHODPXWH HKLWDPLQH 7DOOLQQ 9DOJX
BLOWXVDPIH KRRQH HNDNSHWGOLR MW D

A+RROGXV MD UHPRQWW||G 3 OXLVXVNDLWVHDPHW >9}UJXPDWH
KWWSV Z2ZZ PXLQVXVNDLWVHDPHW HH HW KRROGXV MD UHPRQW\
PDL @

AOXLQVXVNDLWVHVHDGXV 3 5LLJL 7THDWDMD >9}UJXPDWHUMDO @
KWwWSV ZZZ ULLJLWHDWDMD HH DNW "OHLD.HKWLY >.DV
@

+ 6LUHOSXX A/22'86.,9,67 -$ 3®/(7$78' 6$9,7(//,67(67 .20%,1((5,7

0hh5,7,67( '(6$/,1((5,0,1( 2 7DUWX

@

A(96 (1,62 +\JURWKHUPDO SHUIRUPDQFH RI EXLOGLQJ PI

SURGXFWYV 'HWHUPLQDWLRQ RI PRLVWXUH FRQWHQW E\ GU\LQJ [
WHPSHUDWXUH 3 >9}JUJXPDWHUMDO@ >.DVXWDWXG PDL (

@

/| IHHWVDDU A(HVWL VDYLHKLWXVH DMDOXJX MD VDYL HKLWXVV

7DUWX

@

/ 0 2ZWWRVHQ $ - 3HGHUVHQ MD , 5|ULJ 'DOJDDUG A6DOW UH
EULFN PDQVRU\ DQG HOHFWUNLQHWLF UHPRYDO RI VDOWYV 3
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@ $ +ROD AOHWKRGRORJ\ IRU WKH LQ VLWX WHVWLQJ RI WKH PRL

ZDOOV DQ H[DPSOH RI DSSOLFDWLRQ 3

@ A(KLWXVVHDGXVWLN 2 5LLJL 7THDWDMD >9}UJXPDWHUMDO®@ $YD

KwWwSsSyV 272zZzZ ULLJLWHDWDMD HH DNW "OHLD.HKWLY >.DV
Q@

@ A1}XGHG HKLWXVSURMHNWLOH 23 5LLJL 7THDWDMD >9}UJXPDWHUN

KWwWSV ZZZ ULLJLWHDWDMD HH DNW "OHLD.HKWLY >.DV
@

@ A(KLWLVH WHKQLOLVWH DQGPHWH ORHWHOX MD DUYHVWDPLVH

>9}UJXPDWHUMDO@ $YDLODEOH KWWSV ZZZ ULLJLWHDWDMD HF
> DVXWDWXG PDL @

@ A(OXUXXPLOH HVLWDWDYDG Q}XGHG 3 5LLJL 7THDWDMD >9}UJXPL

KwWwSsSyV 272z7zZ ULLJLWHDWDMD HH DNW "OHLD.HKWLY >.DV
Q@

@ A(KLWLVHOH HVLWDWDYDG WXOHRKXWXVQ}XGHG 3 5LLJL 7THDWDI

$YDLODEOH KWWSV Z7ZZZ ULLJLWHDWDMD HH DNW "OHLD.
> DVXWDWXG PDL @

@ A9HHY}WXNRKD UDMDPLVH NDWVHWDPLVH NDVXWDPLVH NRUUI

WHDEHYDKHWXVH Q}XGHG WLQJLPXVHG QLQJ NRUG 3 5LLJL 7THDW
$YDLODEOH

KwWwSsSyV 272z7ZZ ULLJLWHDWDMD HH DNW "GE1IRW5HDG2QO\ W
7$-$B$$'5(66 KWWSV $ ) )ZZZ ULLILWHDWDMD HH 5,,*,7($7%$-$B$%$
6B+%$/'86 KWWSV $ ) )ZZZ ULLJLWHDWDMD HH >.DVXWDWXG PD

@ A.DQDOLVDWVLRRQLHKLWLVH SODQHHULPLVH HKLWDPLVH MD N

NDQDOLVDWVLRRQLHKLWLVH NXMD WISVXVWDWXG XODWXYV 3 5LLJ

$YDLODEOH KWWSV Z7ZZZ ULLJLWHDWDMD HH DNW >.DV)
Q@
@ A(96 (KLWXVSURMHNW 3 (HVWL 6WDQGDUGLPLY MD $NUHG

>9}UIJXPDWHUMDO@ $YDLODEOH KWWSV ZZZ HYV HH HW HY'
> DVXWDWXG PDL @

@ A(96 (KLWLVWH WXOHRKXWXV 2VD o WWHVVWHHPLG 3

6wbDQGDUGLPLY MD $NUHGLWHHULPLVNHVNXV >9}UJXPDWHUMDO
KWWSV 72ZZ HYV HH HW HYV > DVXWDWXG PDL @

@ A(96 (KLWLVWH WXOHRKXWXV 2VD 7TXOHW}I}UMH YHHYD

6WDQGDUGLPLY MD $NUHGLWHHULPLVNHVNXYV >9}lUJXPDWHU|
KWWSV 72ZZ HYV HH HW HYV D > DVXWDWXG PDL



\%

\%

\%

\%

\%

\%

@ A(96 (KLWLVWH WXOHRKXWXV 2VD (KLWLVHOH HVLWDYV
WXOHRKXWXVQ}XGHG 38 (HVWL 6WDQGDUGLPLY MD $NUHGLWHHULF
>9}JUJXPDWHUMDO@ $YDLODEOH KWWSV ZZZ BYNVXKAVEW HYYV

PDL @

@ A$SELPDWHUMDOLG SDLJDOGXV 3 7\FURF >9}UJXPDWHUMDO@ $Y
KWWSV ZzZZ ROG W\FURF FRP BILOHV -XKHQGLGBVHUGLG 8+3B((B
> DVXWDWXG PDL @

@ A3XLWDOXPLLQLXPDNHQ 35,086 ),;(' 3 )HQHVWUD >9}UJXPDWHUM
Kwwsyvy IHQHVWUD HH WRRGH NDKHUDDPLOLQH SXLWDOXPLLQLXI
PDL @

@ A(96 +RRQH NDQDOLVDWVLRRQ 3 (HVWL 6WDQGDUGLPLV M
$NUHGLWHHULPLVNHVNXYV >9}UJXPDWHUMDO@ $YDLODEOH
KWWSV ZZZ HYV HH HW HYV >.DVXWDWXG PDL @

@ A%RVFK &RPSUHVYV L/: 0 N: LOQOWHJUHHLWXG ERLOHULJD 3 .0l
>9}UJXPDWHUMDO@ $YDLODEOH

KWwWSV NOLLPDPDUNHW HH PDDVRRMXVSXPEDG FRPSUHVYV L
ERLOHULJD >.DVXWDWXG PDL @

@ A(KLWXVOLNH WXOHRKXWXVQ}XHWH NRNNXY}WH 3 3IIVWHDPHW
$YDLODEOH KWWSV ZZZ UHVFXH HH ILOHYV HWRQ
SDUDQGDWXG SGI"II >.DVXWDWXG PDL @

@ A&ODVVLF NDWXVHSURILLOLG WRRWHNDWDORRJ MD SDLJDOGX
>9}UJXPDWHUMDO@ $YDLODEOH KWWSV ZZZ UXXNNL FRP GRFYV
VRXUFH URRILQJ GRFXPHQWY HVWRQLD FODVVLF UXXNNL FODVVL
SDLIDOGXVMXKHQG SGI"VIYUVQ >.DVXWDWXG PD

@

@ 7 ODVVR 9DQDGH YILNHPDMDGH WDULQGLG (+,7$0( NLUMDVW X\

@ A6DYLNURKY 3 6DYLPHHV >9}UJXPDWHUMDO@ $YDLODEOH
KWWSV VDYLPHHV HX WHHQXVHG VDYLNURKY >.DVXWDWXG P



/1,6 ,QYHQWDULVHHULPLVMRRQLVHG
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"RRQLVH[GRRQLVH QLPL 6 K B XAN D Y|D

" +RRQH LQYHQWDULVHHULPLQH % éVLPH\/Ig NRUUXVH
SODDQ

" +RRQH LQYHQWDULVHHULPLQH e HoGuL  MD
YXQGDPHQGL SODDQ

% +RRQH LQYHQWDULVHHULPLQH =|/}LJH $

" +RRQH LQYHQWDULVHHULPLQH i$9DDGH0LGDVW M D
O}XQDVW

" +RRQH LQYHQWDULVHHULPLQH * %DDGH S)IIQHVV\; M D
S}IKMDVW

" +RRQH LQYHQWDULVHHULPLQH = 3£UDQC:DO WeeSO}LJIH
3

" +RRQH LQYHQWDULVHHULPLQH E QI%LVVHLCD
WeeSO}LJH 96

" +RRQH LQYHQWDULVHHULPLQH E QI%LVVHLCD
WeeSO}LJH 96

" +RRQH LQYHQWDULVHHULPLQH E QI%LVVHLCD
WeeSO}LJH 96

" +RRQH LQYHQWDULVHHULPLQH E QI%LVVHLCD
WeeSO}LJH 96

" +RRQH LQYHQWDULVHHULPLQH # SIESVHVHLSD WeeSO}LJIH
66

" +RRQH LQYHQWDULVHHULPLQH % 9$DKHODI(-)| WeeSO[}LJH
9/

" +RRQH LQYHQWDULVHHULPLQH % 9$DKHODI(-)| WeeSO[}LJH
9/

" +RRQH LQYHQWDULVHHULPLQH % $DWXVHOW--SO}LJH
N

% +RRQH LQYHQWDULVHHULPLQH #|5[IVWD|V}OP $

% +RRQH LQYHQWDULVHHULPLQH *|6RNOL|VIOP $
7HKQLOLQH VHLVXNRUG * (VLPHVH NRUUXVH SODpPQ MD

. NHOGUL SODDQ ¥ 0

& 7HKQLOLQH VHLVXNRUG * 9DDGH|LGDVW|MD O}XQpVWw
7HKQLOLQH VHLVXNRUG * 9DDGH|OIIQHVW MD S}KMDVW

' (KLWXVSURMHNW * $VHQGLSODDQ $




"-RRQLVH[QRRQLVH QLPL 6 KBMAND Y
' (KLWXVSURMHNW * (VLPHVH NRUUXVH SODDQ
' (KLWXVSURMHNW * _.HOGUL MD YXQRGDPHQGL SODD
' (KLWXVSURMHNW + /}LJH $
' (KLWXVSURMHNW + 9DDGH LGDVW |MD O}X|QDVW
' (KLWXVSURMHNW + 9DDGH OIIQHVW MD SJKMDVW
' (KLWXVSURMHNW + 3}UDQGD W++SO}LJH 3
' (KLWXVSURMHNW * 9IOLVVHLQD Wp+SO}LJH 96
' (KLWXVSURMHNW + 9IOLVVHLQD Wp+SO}LJH 96
' (KLWXVSURMHNW + 9IOLVVHLQD Wp+SO}LJH 96
' (KLWXVSURMHNW * 6LVHVHLQD W++SO}LJH 66
' (KLWXVSURMHNW + 9DKHODH We+S[O}LJH ¢/
' (KLWXVSURMHNW + 9DKHODH We+S[O}LJH ¢/
' (KLWXVSURMHNW * .DWXVH We+sSO}LIH ./ g
' (KLWXVSURMHNW * .DWXVODH We+[SO}LIH]|./
' (KLWXVSURMHNW £ 5[IVWD V}OP $
' (KLWXVSURMHNW * 6RNOL V}OP $
' (KLWXVSURMHNW + $YDWILGHWH {SHWVLILNDWVLF
' (KLWXVSURMHNW + $YDWILGHWH {SHWVLILNDWVLF

D
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