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J JRXQGHUV
) SHVHDUFK &HQWHU ©*HRG\QDPLFV?
6FLHQWLILF BURGXFWLRQ $VVRFLDV
,QVWLWXWH RI :DWHU 3UREOHPV RI
Rl 6FLHQFHV

d

(GLWRU ,Q &KLHI

*ULJRUL\ 'REDGNMRLFLDQ RI WKH

"$FDGHP\ RI 6FLHQFHV 9LFH FKDLU
(DVWHUQ %UDQFK RI WKH 5XVVLDQ

90DGLYRVWRN 5XVVLD

'"HSXW\ (GLWRU ,Q &KLHI

J . OH[DQGHU 1&RMOHMMBRQGLQJ OHPEF
LExVvVLDQ $FDGHP\ RI 6FLHQEHV
,QVWLWXWH Rl :DWHU 3UREOHPV RI
"Rl 6FLHQFHV ORVFRZ 5XVVLD
‘1ILNROD\ $ .BMWRFLDWH 3URIHVVRU
‘RI WKH 5HVHDUFK &HQWHU ©*HRG\
Y6DNKDOLQVN 5XVVLD

0 pLWUL\ $ 6'REMWRWRRI 6FLHQFH 'HD
)DEFXOW\ RI *HRJUDSK\ RI WKH

) BHGDJRJLFDO 8QLYHUVLW\ RI 5XV\V
5XVVLD

$OH[H\ <X 9LQRFWRIRRI 6FLHQFH 'l
CRI  WKH 6FLHQWLILF 3URGXFWL
©*LGURWHFKSURHNW?2 6W 3HWHUVE

[oX

([HEXWLYH (GLWRU

JOLNWRU $ 2RPWRW RI 6FLHQFH 7F
tGLUHFVVRU RI WKH 6FLHQWLILF 3U
‘©O*LGURWHFKSURHNW2 6W 3HWHU
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J _"Zdpbhgguc kh\_|
Zdz”_fbd I:B >hePbdevg_\hklhqg
N e _gb_ Jhkkbckdhc zZzdz~_fbb
ij_~"k_"Zl_ey ] <eZ”b\hklhd Jh
Ahdl |_og :gZ&mdbgh]jZz*"@¥mqgh
ba\h”~kI\_ggh_ h[t_~bg_gb_ ©=l
] g _jZevguc ~bj_dlhj ] KzZgdl I_
ge_g dhjj_kihg™_glGJ: & _evnBgkl
Iml \h~rguo ijh[e_f Jhkkbckdhc Z
Abj_dlhj 1 Fhkd\zZ Jhkkby
dzg”n ] _he fbg gZned: DHEpZ
GZmggh bkke ~h\Zl _evkdbc p_|
fbdza ~bj_dlhj ] X' 'gh KZoZebd
Ahdl ]_h]lj gZmd: kKKenk_Ihhkkbcl
]Jhkm~ZjkI\_gguc i_~Z]lh]lbg_kdb
bf : B =_jp_gZ ”"_dZg nZdme
] Kzgdl I_I_j[mj] Jhkkby
Ahdl ]_h]l] gZmd MH{pah&Zmqggh
ba\h”~kI\_ggh_ h[t_~bg_gb_ ©=l
| _ogbqg_kdbc *bj_dlhj ] Kzgdl I
ijhn N <wBgklblml a_e_guo b b
Zevguo | _ogheh]bc DblZckdhc Z
f_klbl_ev “bj_dlhjz 1 Qmgpbg
ijhnD GbrbfmjYihgkdZy Zkkhpbi
b evrzZ ij_ab™_gl ]
"hdlK NmdBlgklblml Jhjguo jbkdh
kbl _IZ ijbjh~rguo j_kmjkh\ b gZm
klbl_ev “bj_dlhjz ] <_gzZ :\kljH

J_"ZdpbhggZy dhee_]by
Ahdl [bhe <gémd_agh&Bimggh ijhb
kI\_ggh_ h[t_~bg_gb_ ©=b”jhl_oi
gZmqgqguc khljm~rgbd ] KzZgdl I_|I

q

Lhdbh Yihg RXLFKL 1LVKIPKIWHYVRU
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(GLWRULDO &RXQFLO

J *ULJRUL\ 'REDGNMRLFLDQ RI WKH

9 SFDGHP\ RI 6FLHQFHV 9LFH FKDLUP

KHUQ %UDQFK RI WKH 5XVVLDQ $FDGHF
I GLYRVWRN 5XVVLD

) :OH[DQGHU 1&RMWOHMBRQGLQJ OHPEF
 5XVVLDQ $FDGHP\ Rl 6FLHQFHV 'LU
bWXWH RI :DWHU 3UREOHPV RI WKH
(6FLHQFHV ORVFRZ 5XVVLD
1ILNROD\ $ .BKDNR¥VVRFLDWH 3URIH
0 UHFWRU Rl WKH 5HVHDUFK &HQWHU
(]JKQR 6DNKDOLQVN 5XVVLD
'PLWULY $ 6"RENMWRWRRI 6FLHQFH 'HD
J)DFXOW\ RI *HRJUDSK\ RI WKH +HU]J}
CFDO 8QLYHUVLW\ 6W 3HWHUVEXUJ
/ $OH[H\ <X 9LQRFWRARR| 6FLHQFH
RI WKH 6FLHQWLILF 3URGXFWLRQ
WHFKSURHNW?2 6W 3HWHUVEXUJ 5)
D JLNWRU $ 2ERFRY RI 6FLHQFH 7HF
lUHFWRU RI WKH 6FLHQWLILF 3UR
(O*LGURWHFKSURHNW?2 6W 3HWHUVE
0)YDQJTLDQJ 3HRIHVVRU 9LFH 'LUHFV
[&KRQJTLQJ ,QVWLWXWH RI *UHHQ D
. QRORJ\ &KLQHVH $FDGHP\ RI 6FLHQ
3UHVLGHQ
QHVH 6RFLHW\ Rl 6QRZ DQG ,FH 7RI
0 6YHQ )XFRAWRU RI 6FLHQFHV 'HSXW
'WKH ,QVWLWXWH RI ORXQWDLQ 5LV
%2.8 8QLYHUVLW\ 9LHQQD $XVWUL!

(GLWRULDO %RDUG

% HRERN\RRJY RI 6FLHQFH
5HVHDUFKHU RI WKH 6FLHQWLILF 31

"

A~

J

9LFWRU 1 3

J

Ahdl ]_h]j gZmpez]h\_s_gBdtkdH

iml ] hliZnbb J kim[ebdb Dzazc© LGURWHFKSURHNW2 6W 3HWHUVE
sbc ez[hizlhib & ijbjhrguo hizkg SLNWRU 3 9%0DJR YRFKR ¥ HRIVBIELHQ
{Zlu DzazoklZg +HDG RI WKH /DERUDWRU\ RI 1DWXU
Ahdl nba fZIN QZmikoZ@hkdhikd Rl *HRIUDSK\ RI WKH SHSXEOLF RI
Jhkm~AZjkI\_gguc kljhbl_evguc | PPW\ .DIDNKVWDQ

ihn Kkkhj dZn Aju bg' g jguo p)HGRU) %U\XARDRU RI 6FLHQFH SU
| hwdhehlbb ] Fhkd\z Jhkkby| WKH 'HSDUWPHQW RI (QILQHHULQJ
4Zgr 1 hlj gzind 4bghdjzwzgdl | R\ RI ORVFRZ 6WDWH 8QLYHUVLW\ F

| _jlmjlkdbc JThkm~ZjkI\_gguc mgb\ |j

n_"ju ]brjheh]bb kmrb ] Kzgdl |I_
ge_g dhjj_kihg?_g? @:G=2ZjfZ_)\Z¢
dZevkdbc bgklbIml ijbjh~hiheva
kdhlh hi~_e _gby Jhkkbckdhc zd

ORVFRZ 5XVVLD

J6HUJH\ 6 &KHUQ@RVRBHDWH 3URIHVV
"LRU 5HVHDUFKHU RI WKH /DERUDWR
hDQG '"HEULV )ORZV RI WKH /RPRQRYV
28QLYHUVLW\ DQG BUHVLGHQW RI WI
DWLRQ ORVFRZ 5XVVLD

j_dlhj 1 MezZg M*w Jhkkby
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Ahdl ]1_h]j] pgBmdaZjpfBgklblml
guo ijh[e_f Jhkkbckdhc Zzdz”~ _ fb
xsbc eZzZ[hjzZlhjb_c ]b”jheh]bb
] Fhkd\Z Jhkkby

Ahdl ]_h]j gzZmd? ijhe@Zau@agpbhg
guc mgb\_jkbl_I J_kim[ebdb
bf F Mem][_dZ ijhn_kkhj ] LZr¢

Ahdl nba fZl< @Zmranky Bhg\kibimil
gbkebl_evghc fZI_fZlbdb b fzl_f
nbabdb Kb[bjkdh]h hI*_e_gby Jh
fbb gZmd az\_"mxsbc eZ[hjZIhj
kdhlh fh”_ebjh\Zgby \heg pmg:
[bjkd Jhkkby

"hdk >"hf_ed&lgklblml wdheh]bb
Xs_¢ kj_"u GZpbhgzZevgh]lh p_gl
ke ~"h\Zgbc NjZgpbb Mgb\_ jkb
Khj[hggZ b Mgb\_jkbl_1Z 1Zjb" <
Abj_dlhj ih bkke_"~h\Zgbyf ] 1Zj
ijhn D ~_ ChgljZzk[mjlkdbc mgh
aZ\_"mxsZy dzZn_"jhc f_""mgZjt
gbc nZdmevl_1Z ] _h]jZnbb b j_]
gbjh\Zgby ] KIjZk[mj] NjZgpby
Ahdl nba fzZIl: BZmMAdcpKl_pbZev
dhgkljmdlhjkdh_ [xjh kj_~kI\ Z
fhjkdbo bkke_"h\Zgbc >Zevg_\hl}
gby Jhkkbckdhc Zdz”~ _fbb gZmd

[hjZlhjb_c \ugbkebl_evghc ]b"j
hd _Zgh]jZnbb ] X gh KZoZebgk
“hdl ]_h]j gZnmal

]Jhkm~ZjklI\_gguc gZpbhgZevguc
kdbc mgb\_jkbl_|I azZ\_~mxsbc ¢
jheh]lbb b hojzgu ZIfhkn_ju ] |
Zdz”_fbd J;& Dbay <k_jhkkbc
gZmggh bkke_"h\Zl_evkdbc bgk
gbdb b f_ebhjzZpbb bf : G Dhkl
jmdh\h”bl_ev ] Fhkd\Z Jhkkby
“hdl ]_he fbg RZEndoZIbBHR\OL N
dbgkdbc jZchg?® J_kim[ebdb ;mj
Jhkkby

dzg”™ |_o :gZmRAZeZr_gdhi_pbZe
dhgkljmdlhjkdh_ [xjh kj_"kI\ Z
fhjkdbo bkke_"h\Zgbc >Zevg_\hl}
gby Jhkkbckdhc Zzdz~ _fbb gZmd
| ev ~“bj_dlhjz ]JeZ\guc dhgkljm
KZoZebgkd Jhkkby

dzg” 1_h]j gZmde ™MPpjdh\=hkm
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I3S3DYHO $ &KHUQMRIODGLQJ 5HVHDUFK
bWKH /DERUDWRU\ RI ([RIHQRXV *HR(
DQG 6QRZ &RYHU RI WKH 6SHFLDO
ODULQH 5HVHDUFK $XWRPDWLRQ 7R
 HUQ %UDQFK Rl WKH 5XVVLDQ $FDGI]

]JKQR 6DNKDOLQVN 5XVVLD

i (QGRQ =K *DUBRNWWMVSRQGLQJ OHPE
5XVVLDQ $FDGHP\ Rl 6 FLH®BHNDOLU |
Z,QVWLWXWH RI 1DWXUH ODQDJHPHQ
FWKH 5XVVLDQ $FDGHP\ Rl VFLHQFHV
b %RULV , *DURNWFWWPRW RI 6FLHQFH +HD
7 +\GURORJ\ 'HSDYWWPIHQXWRIRI :DWHU
RI WKH 5XVVLDQ $FDGHP\ Rl 6FLHQFF
E*OHE ( *ODBWRIMHVVRU 1DWLRQDO ¢
i 8JEHNLVWDQ QDPHG DIWHU OLU]JR 8
| 8JEHNLVWDQ

h9OLDFKHVODY . *RWWBNRRI 6FLHQFH

EVWLWXWH Rl &RPSXWDWLRQDO ODW|
\LFDO *HRSK\VLFV B6LEHULDQ %UDQ
$FDGHP\ Rl 6FLHQFHV +HDG RI WK
b ODWKHPDWLFDO ORGHOLQJ RI 7VXQLE
ELUVN 5XVVLD

(ILQFHQW -BRPHOGBGHVHDUFK 'LUHFWR
\WWLWXWH RI (FRORJ\ DQG (QYLURQF
WLRQDO &HQWHU IRU 6FLHQWLILF 5
3DQWKpPpRQ 6RUERQQH DQG WKH 8QL
FWHLO 3DULV )UDQFH

(&DUPHQ GH3{RRIHVVRU +HDG RI

, Q\

. ijpEZebgbgifkdl) SHODWLRQV DW WKH )DFXOW\ RI *H

30DQQLQJ 8QLYHUVLW\ Rl 6WUDVER
;1LFROD\ $ .BOROQHWWRU +HDG RI W|
OHWHRURORJ\ DQG $WPRV:!
WKH 3HUP 6WDWH 8QLYHUVLW\ 3HU
% RULV 0 .L$FDHBHPLFLDQ RI WKH
Yy $FDGHP\ Rl 6FLHQFHV 6FLHQWLILF
VLDQ 5HVHDUFK ,QVWLWXWH IRU +\C
/DQG 5HFODPDWLRQ ORVFRZ 5XVVL
) c-QDWROL\ 0 /HMEDWRILQRIY6FLHQFH (
LSDOLW\ 7XQNLQVN\ 'LVWULFW .\UH
VSQDWROL\ <H OB DIVHSIXOMRGLUHFW
\WKH 6SHFLDO 5HVHDUFK %XUHDX IR
ULQH 5HVHDUFKHV RI WKH )DU (DVW
$FDGHP\ Rl 6FLHQFHV <X]KQR 6DNK
(OLNKDLO / OBVUMRFLDWH 3URIHVVRI
WKH 'HSDUWPHQW RI )RUHFDVWLQ.
FHVVHV DQG ([SHULPHQWDO +\GURO

kI\_gguc ]b~jheh]bg_kdbc bgklbl

rGURORJLFDO ,QVWLWXWH 6W 3HWF
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hi~_ehf ijh]jghabjh\Zgby Jb”jheh
p_kkh\ b wdki_jbf _glZevghc
] Kzgdl I_I_j[mj] Jhkkby
zdz™_fbd G:GJJDB_~_mgklbIml ]_h
J _kim[ebdb DZaZoklzZg "bj_dlhj d]
Ahdl ]_h]j :g€m&gbghkdh\kdbc
AZjkIN\_gguc mgb\_jkbl_I| bf F <
ijhn_kkhj dZn_"ju ]_hfhjnheh]bt
liZnbb ] Fhkd\Z Jhkkby
Zdz™_fbd G:3B D K_\_jkdBgklb
]_hljZnbb J_kim[ebdb DZazZoklZz
j_dlhj gZmgguc jmdh\h”bl_ev n
b ijbdezZz”"guo bkke_ _~h\Zgbc eZ[h
eh]lbb \bp_ ij_ab”_gl F_""mgZj
eh]l]bg_kdhc ZkkhpbZpbb ] :efZz
dzg” ]1_h]j 9Zm&K MhphajlZzIBhk
dh\kdbc ]Jhkm~ZjklI\_gguc mgb\_
Ehfhghkh\z azZf_klbl_ev ~_dZgZz
nZdmevl_1Z ih gZzmqghc jZ[hl_ ]
Ahdl ] _h]j] gZmd: ijlbdheZzdhidaZok
gZpbhgzZevguc mgb\_jkbl_| bf ¢
n_kkhj dzZn_2ju f_I_hjheh]lbb &
] :efZlu DZaZoklZg

Zdz™_fbd 3: LmehohfgdhdZevkdDb
kibIml ijbjh~hihevah\Zgby Kb[b]j
gby Jhkkbckdhc Zzdz~ _fbb gZmd

"bl_ev ] MeZg M*w Jhkkby
dzg” 1_h]lj 9gzZdkQ*hpghfhj_PpPhk
dh\kdbc Jhkm~ZjklI\_gguc
bf F < Ehfhghkh\Z KklZjrbc gZr

gbd eZ[hjzZlhjbb kg_"guo eZ\bg
nbg_kdh]h nZdmevl_IZ ij_ab”_
pbZpbb ] Fhkd\zZ Jhkkby

dzg”™ ]_hljl gZz@djghiKik pbZevgh
kljmdlhjkdh_ [xjh kj_~kI\ Z\IhfZlb
bkke ~h\Zgbc >Zevg \hklhqggh]h
kdhc ZdZ”~_fbb gZmd \_“msbc gZ
[hjZlhjbb wdah] _gguo ] _h”bgZfbq
kg_"ghlh ihdjh\Zz ] X 'gh KZoZeb
dzg” I_o KgZmR\ZjzBgklbIml ]|
nbb Jhkkbckdhc Zzdz”_fbb gZmd
[hjZlhjb_c ]_hfhjnheh]lbb ] Fhk
Ahdl K YfZImglsZmaggh bkke 7~h
p_glj kg ]Z b ev®*Z GZpbhgZevgh
kdhlh bgklblmlZ gZmd h A_fe_
kilbobcguf [_~"kl\byf klZjrbc gZm
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] SNKPHWNDO 5$BEHGHRLFLDQ RI WKH
$FDGHP\ Rl 6FLHQFHV RI .D]JDNKVWD
,QVWLWXWH RI *HRJUDSK\ RI .D]DN}

] IDNKVWDQ
$QGUH\ 9 3RWRU RI 6FLHQFH SURI]

] HSDUWPHQW RI *HRPRUSKRORJ\ DQ

Rl /RPRQRVRY ORVFRZ 6WDWH 8QLY
) SXVVLD

, JRU 9 6HYHUVFWDOMBIHPLFLDQ RI WKH
r$FDGHP\ RI 6FLHQFHV RI .D]DNKV!

cOHDGHU RI IXQGDPHQWDO DQG DSS
mMHSDUWPHQW RI *ODFLRORJ\ RI WKH
jSK\ Rl .D]DNKVWDQ $OPDW\ .D]DNK
h6HUJH\ 9 6KXYWOWHNPG RI WKH /DERUD
(*HRPRUSKRORJ\ RI WKH ,QVWLWXWF
5XVVLDQ $FDGHP\ RI 6FLHQFHV ORYV
j 6HUJH\ $ 6RRKDWMRY(QYLURQPHQWD
6FISVVRFLDWH 3URIHVVRU 'HSXW\ "
Rl WKH )DFXOW\ RI *HRJUDSK\ RI /R
(6WDWH 8QLYHUVLW\ ORVFRZ 5XVVL
P <HYJHQL\ $ 7BORKQHRMWRU 3URIHVVI
OHWHRURORJ\ DQG +\GURORJ\ 'HSD
.DIDNK 1DWLRQDO 8QLYHUVLW\ $OI
(SUQROG . 7XOHFDIGRHPRF¥LDQ RI WKH
k$FDGHP\ RI 6FLHQFHV 6FLHQWLILF
RI WKIHLNDO ,QVWLWXWH RI 1DWXUF
ULDQ EUDQFK RI WKH 5XVVLDQ $F
80DQ 8GH 5XVVLD
r7DWLDQD $ 9L@RYRBGBRWB 3URIHVYV
nVRFLDWH 3URIHVVRU RI WKH '"HSDUYV
bRJ\ RI 6W 3HWHUVEXUJ 8QLYHUVLW!
) VLD
6DWRUX <DPBRXFK&KLHI 5HVHDUFKF
| 6QRZ DQG ,FH 5HVHDUFK 'LYLVLRQ |
eVHDUFK ,QVWLWXWH IRU (DUWK 6FL
hLHQFH 1DJDRND -DSDQ
MSQGUHL , “DOAWRWHWRI 6FLHQFH +HDCG
| DWRU\ RI &RPSXWDWLRQDO +\GURP}
y RJUDSK\ RI 6SHFLDO 5HVHDUFK % XU
IRl ODULQH 5HVHDUFKHYV )DU (DVWH!
$FDGHP\ RI 6FLHQFHV <X]JKQR 6DNK
d\Z Jhkkby
Zl _evkdbc
]h bkke_"h\ZI_ev
b mklhcgb\hklb d
gguc khljm~»

gbd ] GZ]zhdZ Yihgby
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L ogbg_kdbc j_~Zdlhj

BgnhjfZpbx h ijbgyluo \ i_qgZlv
fhgh ihemqgblv gZ kZcl_ "mj
|_ogbg_kdh]h j_"BRdMjEdhc F

FboZceh\gtli PDLO LQIR#K\GUR

K\_~_gby h \ur_"rbo ghf_jZo
ih~ibkdb gZ kZcl__"mjgZezZ ZZZ

K\bA_1_evkI\h h j_]bkljZB B bNKFB
hi

BA>:L?EVKL<H
HHH GIH ©=Db”jhl_oijh_dId

:>J?K J?>:DPBB

Kzgdl 1_I_j[mij]
A inhf

y ebgby
g

>ey ihglh\uo hlijZ\e_gbc
I _1_j[mj] Z vy J_"Zdpby
©=b"jhkn_jzZz Hizkgu_ ijhp_kky

L e

H PDLO LQIR#K\GUR VS

HI:KGU? IJHP?KKU B Y<E?GBY Lhf

‘In 32 %R

<ul

THFKQLFDO HGLWRU

,QIRUPDWLRQ RQ PDWHULDOV DFFHS?S
gEH REWDLQHG RQ WKH MRXUQDOTYV
f LQIR#K\GUR VSKHUH UX IURWPL\W HFK:
\.DGDWVND\D

[, QIRUPDWLRQ DERXW WKH LVVXH)

IFRQGLWLRQV RQ WKH MRXUQDO Z

VSKHUH UX

&HUWLILFDWH RI
IURP

UHJLNBWIRDWKRQ D

38%/,6+,1*
6FLHQWLILF BURGXFWLRQ $VVRFLDV

(',725,%/ $''5(66

6W 3HWHUVEXUJ WK OLQH RI1 9D
R

<

Q

JRU FRUUHVSRQGLQJ 6W 3F
(GLWRULDO %RDUG RI Wl
+D]DUGRXV SURFHVVHV DQG SKt

L_O

H PDLO LQIR#K\GUR VSKHUH
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KH>?2J@:GB?

HI:KGU? I JHP?KKU < =B>JHKN?J? NMG>:F?GL:EVGU? B
BG@?G?JGU? :KI?DLU

K_eb b dZjg_oh”u gZ jZ\gbgguo: Xjbdbghyez~h\ G DzZazZdh\

lihf _jazgb_ihg\ b ]jmglh\ b \_k _ggb_eZ\bgu gZhig \ oiighifzfzdjhkd
'b[]Z= E Fhjhah\

> nhjfZpbhggu_ ijbagZdb Bnghfdb]bo K = >he]bo
WDHEH=BQ?KDB? IJH;E?FU B HI:KGHKLB < =B>JHKN?J?

Bkihevah\Zgb_ Z\IhfZlbabjh\Zgghc | _ogheh]bb ey jZkqzlh\ 0Z]Zc
dZg kI\Z klhdZ ih *"Zgguf |brjhobfbg kdbo b |b”jheh]bqg kdbo gZ]
W : JImfygp \Z G G ;h[jh\bpdZy MHrb[BRZZdAWAdeZ"dZ g_ hij_"_e_

<HIJHKU KH<?JR?GKL<H<:GBY GHJF:LB<GHC >HDMF?GL:PBB

=hkm”Zjkl\_ggh_ | Imebjh\Zgb_ hp gb\Zgby eZ\bdghc hiZzkghklb
Il © Q_jghmk Hrb[dZ AZdezZ”"dZ g_ hij_"_e_
Diblbg kdbc ZgZeba imdh\h”"ysbo "hdmf glh\ ih jZkg Im jZa\blby
]b~rjh~rbgZfbg_kdbo :ZXZjvbgh]jz"h\ < : H[yah\ H < Am[h\Z F F
: < Dmqgfbg Hrb[dZ AZdezZ”"dZ g_ hij_"_e_

ljzZ\beZ ~ey Z\lhjh\
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&2AT(176

+$=$5'286 352&(66(6 ,1 7+( +<'5263+(5( )81'$0(17$/ $1°
(1*,1((5,1* $63(&76

'"HEULV IORZV PXGIORZV DQG VXEPHUJ#HIH WMWY KX GALIQ /1D GL
1LNROD\ $ .D]DNRY

7KH IUHH]LQJ Rl WKH VRLO DQG VSULQJ DYDOBJIFKHE JRQ WK
*HRUJ\ / ORUR]RY

'HIRUPDWLRQDO |HDWXWURWYR] WRIXOINKL 6WDQLVODY * 'ROJI
(&2/2*%,&$/ 352%/(06 $1' +$=$5'6 ,1 7+( +<'5263+(5(

7KH XVH RI DXWRPDWHG WHFKQRORJ\ WR FDOFX®RW\W HQN KW RL
K\GURFKHPLFDO DQG K\GURQOR YILRDO: R &EXPH\UDOQDNWLHRYD®V

1HOO\ 1 %REURYLWVND\D ODUL®DbYdB KPDINRYDZ g  hij_ " e
,668(6 2) ,03529,1* 5(*8/$725< '2&80(17%$7,21

6WDWH UHJXODWLRQ RI DYDODQFK3DGHQJH UXRHMUYUENRURH QW L
AZdez~dZ g_ hij_~_e_gZ

&ULWLFDO DQDO\VLV RI WKH JXLGHOLQHYV RBQMKH FDOFXOD
$OH[H\ <X 9LQRJUDGRY 9LNWRU $ 2E\D]JRY 20JD 9 =XERYI
$OH[H\ 9 .XFKPLQ Hrb[dZ AZdezZ”dZ g_ hij_ " _e.

$XWKRU *XLGHOLQHYV
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HIAKIGU 2P I HP2KIKIULL(=BSIHKN?J?
NG/ F2IG LEEV GIU?IB IBG@R? G2JGU? :KI?DLU
+$=$5'218 6R352:&(66/(1611 LVTHROFLER263+ (5 (

Y8 SO (L TS/ ASID T (LA L((5(1*$63(&76

M>D

K?EB B D:JQ?0OH>U G:

‘2, +6
'"(%5,6 )/2:6 08')/2:6 $1'

J:<GBGGUO L?JJBLHJB 68%0(5*(" 75(( '5,)7,1* ,1

X <bgh]jZ~"hG

HHH GIH ©=b"jhl_oijh_dl?® ]

JhkkbW=;HM <IH ©KZgdl I _|_j[m

DZazZdh\

7+( 3/$,16
$OH[H\ <X 9LQRJUDGRY
1LNROD\ $ .D]DNRY

6FLHQWLILF DQG ,QGXVWULDO 5H"
*LGURWHKSURHNW 6 B DQW DB\H \&X\UWLET

Ihkm~ZjkI\_gguc e_khl_ogbg_kdb 6WDWH )RUHVW 7HFKQLFDO 8QLYHL

bf _gb K F Dbjh\z2 ]

bkke_ "~h\Zgbc ><H J:G ]
Jhkkby
JG#QSRJIJWS UX

X'gh

gghlZpblyjzrbpbhggh kqblz_lk

nhjfbjmxlky Ilhevdh \ ]hjguo j.
\hagbdgh\_gb_ gZ jZ\gbgguo
g _\hafh'gh WIb ij_"~klZ\e _gby

jZa\blby b jzkijhkljZzg_gby k_e
hljz " _gu \ Jhkkbckdbo g
Ahdmf_glZzo hij_bo ekfhddZ\ bg™
baukdzZgbc ”"ey kljhbl_evkl\Zz
k e hiZzkgu_ b ihl_gpbzevgt
jZchgu \u”_e_qgu lhevdh ]hjgu_

jZ\gbggu_ b ohefbklu_ | _jjblh
dZzd g_ k_e_hiZkgu_ LZdbf h
jbkdb ijb ijh_dlgh bakdda@gljz[hl
gZ [hevr_c qZklb | _jjblhjbb JF
fbjh\hc ijZzdlbd_ g_ mqgbli
khhi\_I1kI\_ggh mya\bfhklv

khhjm™ _gbc b | _jjblhjbc "ey
hp_gb\Z_Iky gb ijb i
liZz "hkljhbl _evghc ~hdmf_glZp

ijh_dlbjh\Zgbbdhfi\ b khhjm _gb
jZa\blbb j_dj_zZpbhgguo |_jjblh
ijh_dlbjh\Zgbb ]b”jhl_ogbgqg_kdlI
jZkkgblu\Zxlky gZ]jmadb kha":
ihnlhdzfb iehlghklvx A~h Z d]

9LQRIJUDGRY $ <X
+\GURVSKHUH

(QJOLVK__'2, +6

KzZgdl I_
JhkkbWN=;MG Ki_pbZevgh_ dhgklj
[xjh kj_~kI\ Z\IhfZlbazZpbb fhjl

.D]JDNRY 1 $
+D]DUG SURFHVVHYRDQG $KNNQRPS®D

5XVVBEBHFLDO 5HVHDUFK %XUHDX IR

ODULQH 5HVHDUFKHV RI WKH )DU (I

5XVVLDQ $FDGHP\ RI 6FLHQFHV <X
5XVVLD

JG#QSRJIJWS UX

$EVWUDPWLWLRQDOO\ LW LV EHO
IORZV DUH IRUPHG RQO\ LQ
WKHLU RFFXUUHQFH LQ 10D)
LGHDV DERXW WKH FRQGLWL
VSUHDG RI| GHERHAHNVMHZ DUH
5XVVLDQ 7HFKQLFDO 5HJXOI
FRPSRVLWLRQ RI HQJLQHHUL

,Q WKHVH 5HJXOIDWEZRRYG GHEULV
GHEIDRZ DUHDV DUH LGHQWL
DUHDV ZKLOH IODW DQG KLOO\ DU
GHEULV IORDRHBUYNY DUH (¢

IODW DQG KLOO\ DUHDV ER
FRXQWULHV 7KH YXOQHUDEL
WHUULWRULHV WR \WWREVLEPSDFW RI
LQWR BFFRXWXHU LQ WKH G
SODQQLQJ GRFXPHQWDWLRQ
DQG VWUXFWXUHV RU LQ WK
DUHDV :KHQ GHVLJQLQJ K\(
RWKHU VWUXFWXUHV WKH (
ZLWK D GHQVLW\ RDXS WBROF:
QRW E\ GHREZWLVPXGIORZV I
VWUHDPV ZLWK D GHQVLWVIRI
UHVXOWV Rl WKH UHVHDUFK
LQ ORFDO DUHDV RI VORSHYV

NJ P

'"HEULV UJRBY WRXGE I GRAMWL.QG NQE
,Q 5XVVLD
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liya_dzf_ggufb Jjya_\ufb b g. W\SH RI URENFUHDWHV WK

ihlhdZzfb iehlghklvx LQFRKHUHQOWR ZG/HEVYXVSHQGH
J amevlZlu ijh\_~zgguo I ORzZODQG VPDOO ULYHUV )F
ihdZzau\zxl qlh gZebgb_ 7~Z°_ VXFK VPDOO ULYHUV LQ WKH
mqgZkldZo mdehgh\ ij \ur SUHVHQFH RI HYHQ ORFDO V

aZ\bkbfhklb hl Ibiz ]Jhjghc ilfjh WKDQ A RQVWOMWWDULNWUFR(
kharzzl \hafh ghklv \hagbhd IRUPDWLRQ RI GHEULV IORZV DQG
jZ\gbgguo fZeuo j _dZo g_k\ I1ORZV DQG PXGIORZV DUH IR
Zghkh\hrguo ihlhdh\ GZzZijbf_ UDYLQHV EXW DOVR LQ WK
lZzdbo fZeuo j_d \ Gh\]lhjh*"k WHPSRUDU\ VPDOO ZDWHUFR

khklz\ey | GZebgb_ gZ jZz RQ WKH VORSHYHU WHWUQ\DPBKQG UL
NZ°  ehdZevguo mqzZkldh\ k Rl GHEXRZN DQG PXGIORZV

A kharZzl mkeh\by "ey IRUPHG LQ HURVLRQ FXWV R(
liva_\uo b ]jya_dzf_gguo k_e WHUUDFHV FDQ UHDG®& VHGNJ P
liva_dZfgu _ k_eb fZeh]h SDVVLQJ WKURXJK WKH EHGV R
nhjfbjmxlky gZ jZ\gbgguo | _j NJ PEXEPHUJHGWIMYHR GULI
lhevdh \ h\jz]Zo gh b \ jmkez ZDWHUFRXUVHV LQ LWV FR
\j_f_gguo fZeuo \h”~hlhdh\ b ' VWUHDPV DQG WKH LQFRKHUHQW G

[hjha”"Zo gZ kdehgZo ohefh\ b
lehlghklv J]jya_dzZf _gguo b 1j
g_[hevrbo hitzfhhjfbjmxsboky
wjhabhgguo \jJ_aZo gZ kdehgZc

l_jjiZk fh™_|I "hklb]Zlv d] f
gZghkh\h”?guo ihlhdh\ ijhoh”y:
fZeuo j_d + dzfjqg _c

ijhoh”"ysb_ ih f_edbf \h~hlhdZz

khklz\m y\eyxlky g_ \h~gufb ihlhdZfb

g_k\yagufb k_eyfb

Dexqg_\u_ kehlga dzf_gguc . H\ZRUGWEULV IOR®@R B HDULLV
liva_\hc k_ev gZghkh\h”rguc IORZ SURFHVYV PXGIORZ
dzZjg_oh~ k_e _\hc [Zkk_cg k VXEPHUJHG WUHH VWXPS \

jZ\gbgZ djblbg_kdbc mdehg SODLQ FULWLFDO VORSH
<\ _" gb_ GZ Ko_f_ ahgbjh\Zgby k_e \uo y\e
| _jjblhjbb Jhkkbckdhc N_~ _jZpbb jzZaf_

LiZzZ"bpbhggh kgblZz _lky

nhifbjmxlky Ihevdh \ Jhjguo jzc.K " ©Bg _g_jgu_ baukdz

. ey kljhbl_evklI\Z \ jZchgZo jZa\blby
;h?ﬁthgxhg\h—gb— 9z JZ\gbgguo ' W kh\  H[sb_ Ij_[h\Zgby3Z[hl_
- >:leZk« @ dZd k_e_hizZzkgu_ b ihl_q

A
. ..Wlb.”— klz\e _gby h[.r.nkeh\b)k_e_hiZkgu_ jZchgu \u”~_e _gu lhevdh
jZkijhkljZzg_gby k_e_\uo ijhp_kkF —.. . < s .

Lo ; |_jjblhjbb [hevrZy "~_ qgZklv I_jjblhjbb J
hljz'_gb_ b A ghjfzlblguo %% \vc gzjl ihdzazgz dzd k_e_hi:
hij_~ eyxsbo khkiz\ bg'_g_jguo 350U 3250 - g g_ K_e_nit.

Ney kljhbl_evklI\Zz

K| Bg' _g_jgu_ baukdZgby ~ey j@ihgZe\jERAWIby k_e \uo ijhp_kkh
sb_ 1j_[h\Zgby F
63 JQ]KHQHUQ\H L]\WNDQL\DDGI®\®D K WIDR ¥ WM O\ IV WD K'Y \K SU

WUHERYDQL\D ORVFRZ

<bghl]jz~h\ : X DzZzaKdkb ® dZjg_oh”u gZ jZ\gbgguo |_jjblhjbiyi@dkgu=b~*jhkn_jZz
ijhp_kku b y\e_gby L <ui K +6 '2,
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< j_amevlZl_ k_e_\u_ jbkdb i]jya_dZf_ggu_ k_eb b gZghkh\h”*gu_
baukdzZl _evkdbo jzZ[hlZo gZ [hnhjfbjmxlky b\ _kl_kI\_gguo mkeh\byo

|_jjblhjbb Jhkkbb g_ mgk\h”~hlhdh\
KhhiI\_IkI\_ggh mya\bfhklv GZijbf_] nhjfbjh\zZgb_ k_e_c
khhjm _gbc Db I_jjblhjbc 7~ey \h”hlhdZo gZ Jmkkdh ?\jhi_ckdhc ]
hp_gb\Z_Ilky gb ijb jZgZ[ex"Zehkv \ [Zkk_cg_ j_db HdZ <b
liZ*hkljhbl_evghc Ahdmf_glZpbl X ; liva_\hc k_ev g_[hevrh]lh h[tzfZ
ijh_dlbjh\Zgbb h[t_dlh\ b khhjm™ k\b”_1_evkl\h \ jZchg_ Gh\hkbevkdhc
jZa\blbb j_dj_Zpbhgguo |_jjblhjb(>Dhaf_gdh @ \ jZchg_ ]lhjh~rz G
F_"m | _f nzZdlu k\b” | _evkI\K_\_jkdbc >?s_gdh Dmlh\hc Rizd
glh gz jzZ\gbgguo |_jjblhjbyo jZchg_ ]1hjh*Z <he]h]jZ” >;jue_\ @
g_k\yagu_ k_eb nhjfbjmxlky hq_ K_eb gZ[ex~"Zebkv b gZ <ZenZ_ ><
ih\k_f_klgh jZkijhkljZg_gu gZ Dj_klh\kdbc <bgh]jz~h\ <bghl]j:
|_jjblhjbyo @

N N Fghlb_ iZ\h~db ijhoh”ysb_ ih h\jz
F_Ih?u bkke_~h\Zgby [ZedZf b f_edbf \hAhlhdZf gz 2\jhi_
< hkgh\m gZklhys_c klZIvbqgzklb Jhkkbb g_kmsb_ dZjgb gZghku

j_amevlZlu ihe_\uo bkke_"h\Zidzfgb ih k\h_fm khklZ\m y\eyxlky g_

ijhp_kkh\ gZ |I_jjblhjbb Gh\lhjh~kiihlhdzfb Z g_k\yagufb k_eyfb K wlhc

j_amevlZlu ZgZebaZ k\_"_gbc haj _gby khleZzkgu g_dhlhju_ Z\lhju >E.

k_e_c gZ jZ\gbgguo I|_jjblhjbyo Dzgmjz DZazZdh\ =_gkbhjh\kdbc
\'gZmgghc ebl_jZImj_ LZzdb_  iZz\h~db Z lzd _ J]jya_\u
IhklZgh\dZ ijh[e_fu liva_dzZf _ggu_ k_eb ijhoh~ysb_ih

jZ\gbgguo \h~hlhdh\ ~he gu hibku\.
tgljhih]_ggu_ k_eb nhjfbjm pf ggh dzd k_eb ihkdhevdm jZkqz!l 0Z]
jZ\gbgguo I_jjblhjbyo ~hklZlh¢jzdbo ihlhdh\ dZd \h”guo ijb\h~bl d aZq
>:ca_g[_j] K_f_gbobgZz Y[eljzkqzlguo agZq_gbc ~Z\e _gby ihlhc
< i_j\mx hg_j_"v wlih jj iylkl\b_ b d aZgb' _gbx bo wjh”bjn
nhjfbjmxsb_ky \ h\jZ]Zo dhlhju_ kihkh[ghklb Dzd ke ~kl\b_ wlh ijb\
fgh]bfb Z\lhjzZfb >;h”jh\ >] k_jvzaguf hrb[dZf ijb ijh_dlbjh\Zg
KZevgbdh) KeZklbobg h{t_dlh\ b khhjm" _gbc b \ k\hx hqg_j_~v
Ydhle _\ RA_T[k :ca_g[_jjbkd zZ\zZjbc b dzlZkljhn
ljhdZ E_\Z"gxd K Ba\_klgh qlh  h[eZklv ijbf_g_
I_jh\ Ex[bfh\ 1_jh\ kms kl\mxs_]h ©K\h~Z 1jZ\be ih hij_~_
Ex[bfh)\ =_h]jZnby h\jZ ghjzkqzlguo ]b~jheh]bgq_kdbo o0Zjzdl_]
@ ;hevrbgkl\h h\jZ'guo k_e K| g_  jZkijhkljzgy_Iky gz
Zgljhih]_ggufb >=_h]jZnby h\[Z hij ~ e gb_ jZkqzlguo ]Jbrjheh]bq
@ 0ZjZdl_jbklbd ijb baukdzZgbyo b ijh_dlb
H[tzfu k_e_c nhjfbjmxsboky h[t dlh\ gZ k_e_hiZzkguo j_dZo WIh |
fhlml ~hklb]Zlv lekh”fh (1 _f qlh ihke_ ijhoh '~ _gby k_e_\hlh i
luk >KZevgbdh\ @ j_adh f_gyxlky fhjnhf_ljbg_kdb_ ihdZz
Nzdlu h7gzZdh k\b”_Il_evki\rjmkez j db
qglh gZ jzZ\gbgguo | _jjblhjbyo Jjya_\u_ b

K| K\h~A 1jZ\be ih hij_~_e_gbx jzkq_lgdo]bZjzeiligklbd F =hkkl
JhkFbb k

6YRG 3UDYLO SR RSUHGHOHQL\X UDV¥WHWQSK JBGURORJLFK®BRNER Z DIXEN
5RVVLL S ,Q 5XVVLDQ
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< |1Zdhf kemqgzZ_ \hagbdzZ_I| ihjh”u \ eh’'[bgZo b ms_evyo bf_»
\hijhk £+ dZdmx j_dm kgblZlv k_e [hevrhc mdehg?® ><bgh]jZ~h\ @
[ j.1Zo dhlhjhc bf_xlky ke "I Ke_ ~h\Zl_evgh \IhjzZy hiyazl
hleh” _gbc beb j_dm ih  dh khklzZ\eyxsZy + gZebqb_ i_j_ghkbfh]h
|_hj_Ibg_kdb kfh _|I khclb"”™ Y\ juoehh[ehfhgghc ihjh”u
k_e_hizkghc j_dzZ ih dhlhjhc k_ B gZzdhg_p lj_Ilvy £ gZebqgb_ ~hklZz
gh \ dhlhjmx k_e_\u_ \ughku idhebqg_klI\Z \h”u g_h[oh”bfh]h

\[jJZku\Zx| fgh]l]hgbke_ggu_ ijblhd/ljZgkihjlbjh\db wlh]h km[kljZIZ beb &
K lhqdb aj_gby bg _g_jghc ik_e_\h]lh ijhp_kkz

\Z°'gh \ke_ "kl\b_ dzZdbo ijbgbg <Z'g_crbc "ey k_e \_ "~ gby \hi

j_adh_ baf_g_gb_ fhjnhf_ljbb jm ©dZdhc mdehg yl\ey_Ilky ~hklZlhgg

hleh  _gbc beb ihke_~kl\bc dZjg_«h[jZah\Zgby k_e_c"2 + j_rzg
Ke_ _"~h\Zl _evgh b j_db irX ; <bgh]jz2h\uf ><bgh]jzZz”h\ @

\hafh gh "\b " _gb_ dzZjg_oh”Z I|h az\bkbfhklb hl mdlehgz\u_ ijhp_kku hg

\u\_klb ba h[eZklb ijbf_g _gby jZa”_eye gZ k" \b]h\u_ Iljgkihjlgh

Kl k"\blh\u_ ijbe. b IljZgkihjlgu_ ijb
<k_ wlb \hijhku djZcg_ \Z gu. .
hl gbo aZ\bkbl ijbgylb_ | _o beb b Djblbg_kdb_ mdehghij ~ eyxlky
j_r_gbc b \ dhg_qghf blh]_ "bagkhhlghr_gbyfb
gZoh”ys _cky \ “hebg_ j_db bgn] =
1zd>_  q_eh\_q_kdb_  “bagh o vuo AW Ry
ihke ~h\zIl_evgh jzah[jzIvky \ ijh U H (H
Mkeh\by \hagbdgh\_gby wg ¢ I WA
ijhp_kkZ gZ jzZ\gbgghc | _jjblhj v H WH
Blzd \zZ'g_crbc \hijhk x d.1"_ !# iehlghkivi_s_kI\Z d] f
fh> | [ulv ijbagZgZ k_e hizkgh¢!' = iehlghklv \h~u d] f

hij ~ e _gb_ k_e_\hlh ihlhdzZz O+ ihjbklhklv [ ]
k_e \ufb ihlhdzfb gZau\zZxl klj 3% m]Jhe \gmlj_gg_J]h Ij_gby ]jz"
jmkeh\u_ ihlhdb khklhysb_ ba J* mkdhj_gb_ k\h[h*gh]h iZ"_gby f k
h[ehfdh\ Jhjguo ihjh” \g_aZigh \t K+t lhesbgZ kehy jZafulZ_fhc ihjh*u f
[Zkk_cgZo g_[hevrbo Jhjguo j da k* kp_ie_gb_ aZiheg_gghc \h*hc ihjh”
K K Q_jghfhj_p gZ \hijhk Ihkdhevdm \ gZr_ f kemqgZ_ Z[khex
g_eh\_q_kI\h klhedgmehkv k k_e¢\Z gh dZdhc bf _ggh k_e_\hc ijhp_Kkl
©<b”bfh wlh ijhbahreh Ih]"Z bf Iv f_klh gZ jZkkfzZljb\zZz_fhf g.:
kljhblvky a~zZgby b ijhdez”u\zZl']lbihl_Ibq_kdhf \h~hlhd_ Ih 7ey gZk
imlb \ JhjZo2 >Q jghfhj_p @ agZg_gb_ Ihevdh \lhjhc djblbg_kdbc
X ;3 <bghljz*h\ ©Qlh "_ I1ZIhijh[m_f hij_~_eblv _]h ey jZaebqguo
WIlh = ]Jhjguc ihlhd khklhysbc baihjh? [Z[ebpZ
juoehh[ehfhgghc ihjh~u? ><bgh]j. >Zevg_crZy g9ZrZ azZ”™ZqZ % hij_"
Dzd mdZaulZehkv \ur_ [ fbgbfZevguc mdeihg dhlhjhf \hafh ™ g
bkke_"h\Zl_e_c koh”ylky gZ IhfjZzafu\ ~gZ b [_j_]lh\ jmkeZ Ih _Kklv
ihlhdb \hafh gu Ihevdh \ mkeh IjZgkihjlgh]h k_e_\h]h ijhp_kkZ
f_klghklb Ih _klv ~ey \hagbdgthij_~ ey Iky ke_"mxsbf khhighr_gb_f
i_j\mx hg_j_"~v g _h[oh”~bf mdehg K { ( S UL WM K
©<hagbdzx!| k_e_\u_ ihlhdb VB U AU U +U
\azbfh” _ckl\by \h”u b juoeht]A

G x ]Jem[bgZ ihlhdZ gZ ihcf_
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LZ[ebpZDjblbq_kdbc mdehg ijb dhlhjhf \hafh _g ljZgkihjlgh kX\b]h\uc k_
7DEOMKH FULWLFDO VORSH DW ZKLFK WKH GH EVLY $SER ¥ LELRORAMVR |

=hjgzy | lhjbklhkl M]he \gmlj_gg_Jh Aj_K Djblbg_kdbc mdelhg
ihjh~z / ljz~ liz»
5RFN SRURVLW7KH DQJOH RI LQWHEKR &ULWLFDOGHIRSH
=ebgZz
&0OD\
Km]ebghd
/IRDP
Kmi_kv
6DQG\ ORur
| _khd
6DQG

LZ[ebpzZDjblbg_kdbc mdehg ijb dhlhjhf \hafh  _g ljZgkihjlguc k_e_\hc ijh
7TDEOHKH FULWLFDO VORSH DW ZKLFK WKHUBRZA/ SUBRMVVELOLW\ RI
Kp_ie | FbgbfZevgulc
M]he \gm gp az mdehg ijb dhlh N FbgbfZengy

ihf \hafh g =b"jz\| kdhjhklv ijbj dh

iI_99_I" iheg g d .
i _gby ghc\EAerafu\]hjgh ebg_kdtlhjhc gZzqbgZ4_Ilky
jZ"bmk| jzZafu\ lhjgh

Y ihihA ihjh~u.
11z ihjh*u ) f ihjh~Au9 f k
7KH DQJ k dl f| OLQLPXP VO \
7TKH Kk 7KH PLQLPXP YH

LQWHY :DWHU ZKLFK URFN
IULEWLR ILOOHG LV SRVVLE GUDXO|L ORFLW\ DW|ZKLFK W
—— GLXV EHURVLRQ RI URFNV
GHJ FRXSO|l 1iZ A .

k NJ P GHJ

Ihjb
=hjgzy it kIhklv
jh~z /
5RFN | 3RUR

/

~
o

=ebgZz
& 0D\
Km]ebgh/d
IRDP

Kmi_kv

6DQG\ Orur
I _khd

6DQG

J amevlZlu jZkgzlh\ fh gh IZ[ebpZ \aylu ba 1Z[ebpu F _Ih~b
agZq_gbyfb ihemqgzZ_fufb ba j_dhf_g~Zpbc
ebl_jzZImju IhdzZzazl_eb f_oZghbq Bkoh”y ba wlh]l]h fh gh k*_eZlv \u\
i_j_m\eZ gzgguo ]imglh\ Neyijb \woh”_ ihlhdZ gZ ihcfm _keb kdhj
l_g_gby ~“hklZlhggh \_ebdZ [hevr_

F Ih~bg_kdb_ j_dhf_g~Zpbb ih k[hjm b&dhe jmdnhihzmibgb bkihevah\Zgbx 1Z[¢

] hi_ogbq_kdbo ~Zgguo ijb ijh_dlbjh\Zghd 2\Ihdhgthdghe Fhjh] F Khxarhjijh_dl
k

OHWRGLFKHVNLH UHNRPHQGDWVLL SRRLVERURUBRRVWKHQHUQR USRO RRYBIC

JHRWHNKQLFKHVNLNK GDQQ\NK SUL SURBIXWRBRED® LQ\NKHP®RD@ R J RO RS/

6R\X]GRUSURHNW S ,Q 5XVVLDQ
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fh™ _ | ijhbkoh”blv jZzafu\ ~gZ b [_]*_ ,+ mdehg [ j
gZkus_gb_ ihlhdz I\zj*hc khkl. Y+ kdhjhklv "\b"_gby ihlhdz f k
ljZzgknhjfzZpby _]1h \ g _k\lyaguc be & + dhwnnbpb_gl Rk ab f
NZ _ ijb mdehgZo jmkezZ f_g__ f 5+ ]b*jZ\ebg_kdbc jZ*"bmk f
jZ\gbgguo \h~hlhdh\ Dhwnnbpb_gl! R_ab fh gh jzkkqblZz
Gzijbf_j jZafulZxsb_ kdhjhphjfme_1Z\eh\kdh]h
jZaebqguo Ibih\ “bki_jkguo ]hj
1Z[ebpZ ii AKklZ\e gu \ IZ K 5 vQ Vsie
ghfhljzffZzo khhI\_lklI\mxsbo kijZ' _
” Q + dhwnnbpb_gl r jhoh\zl

b mg_[gbdh\ ><bgh]jZz~h\ b *]j — _ , )
Ihlh qlh[u \ i_j\hf ijb[EonZdI_Jbamxsbc khklhygb_ ih\_joghklt

ihwlhfr

>ey
hp_gblv mdehgu ijb dhlhjuo >ey fZeuo j_d Jem[bgZ ihlhdZ ijb \uo
Ahklb® _gb_ jZzafulZxsbo kdhjhkl_ihcfm hfuggh g_ ij_\urZ_lI f

gZ ihcfm k~_ez f ~hims_gb_ h[ rkha”Zgby djblbg_kdbo
\tmdehgu ihjyrdZz
"ey kmlJebgbkluo

0zjzdl_j_

Mb>

gby

ihlhdZ b

ba\_klguf mjz\g_gb_f R_ab

Y

5

\ 1Z[ebp_

kdhjhk

| ¢ g_Nh

A rey i_kqgzZguo ihqg\
libf_jgu_ jZkqzlu ijb\

LZ[ebpZlZkqgzlu ebfblbjmxsbo mdehgh\ *ey jZafulZ ihcf b [_j_]h\ ih J>
7TDEOBDOFXODWLRQV RI OLPLWLQJ VORSHYV RUGLOQRRGE GDLQ DQG L

n FbgbfZevgZzZy |kdh

Lg;g; —brjz\eh iPWTTP Dhg““?bjhklv ijb dhih FbgbfzZevguc mdehg
PEXSEY o kdbe | PP=9T T PRGN g7 abgz Iky [ ijb dhihjhf \hafh g
ih\_jo jhoh\zlh R_ab & . 1 . !

"bmk 5 fu\l Jhjghc ihl jZafu\ ]Jhjghc ih
ghklv kib Q f k Y oy A
7KH K 6KHIL B jh~ru 9 f k jh~u .
%RTSIGUDXOLiEEﬁﬁiILFLHC?KH PLQLPXP OLQLPXP VORSH IRU U
" GLXV 5 LW\ IRU URFI HURVLRQ SRVAJLELOL\
VXUID. + Q P Vv
9 PV

|_khd

6DQG

Kmi_ky

6DQG

ORDP

Km]Jeb

ghd

/IRDP

=ebgZz

&0D\

Ihkh[b_ d KGbI ©Fhklu b Ijm[u® ih jthawk byt i_e _agh~rhjh guo
Z\lh~hjh guo fhklh\uo i_j_oh~h\ q_j _a \hAhlhdbDLBILK Fhkd\Zk |

S3RVRELH N 61L3

PRVWRY\NK SHUHNKRGRY FKHUH] YRGRWRNL 303S

J>
5

©O0RVW\ L WUXELURRDLQLMX 0K H®DHP] Q REWRRIFRN K Q \N K

, ORS/F\R\ZL B E

‘hjv[Z k \hAghc wjhab_c ]jmglh\ gZiglh\h hghrehgdkZb Ijm[h
%RU ED V YRGQRL HURJLHL JUXQ@WRRYORD FRIZHLQRL §K D QWX W

O 3.7L7
k



9RO VV  +<'5263+(5( +$=$5' 352&(66(6 $1' 3+(120(1$

ljb\_*zggu_ mdehgu ihdZau\h”hojZgbebs_ k ihke_~mxsbf ijhju'
k_ e \u_ y\e_gby \hafh'gu b gZ<hegZ ijhjul\Z g _kmsZy hleh  _gby ij
mkeh\byo ohefbklh]h j_ ev_nzZ jzZafulZxsZy k\hx ihcfm kghkyszZy fhi
"hebg k djmigufb \j_azZfb [hevrbo”jm]b_ khhjm _gby gb _ ih |I_qg_gbx

H[tzf juoehh[ehfhgghc fh™ I kqblzlvky k_e _\hc \heghc >Z"
f edh~bki_jkghc ihjh~u \h\e_dzZ_\ha”_ckl\b_ wlhc \hegu [m~_1I ijhke_~
ijhp_kk '\ jzZ\gbgguo mkeh\byo g_[hevrhf ijhly _gbb NZggmx  j_dm

g_"hklzZlhqguf mqgblu\Zlv dZd k_e_hiZkgmx

< wlhf kemqgZ_ agZqgbfuf Jmkeh gZklbggh i_j_dju\zZ_
gZebgb_\ ihlhd_dZjg_c B _keb hleh  _gbyfb \j_f gguc ih~ihj bf__ | f_
k_e_\hf ihlhd_ \ukhdhc iehlghkl ?keb \ j_amevlzZzIl_ j_"bf gZghkh\ baf
ljZgablZz beb hleh  _gby h[tzfgZy agZqbl_evgh £+ gZijbf_j ij_\ukbl fZdkb
ih hlighr_gbx d ]hjghc ihjhr_ g _\hafh guc h[ugguc iZ\h~dh\uc \ g_kdl
hfuggh Ilh  ~ey jZ\gbgguo jZa qlh ijb\_7zl d agZqbl_evguf baf_

khhighr_gb_ fh'_| khklZ\eylv tfhjnhf_ljbb jmkez + 1Zdmx j_dm 1zd
GZ hkgh\Zgbb wlh]h g_dhitkgblZIlv k_e_hiZkghc

>EZi_j™bg DzZzgmjZz < hklZevguo kemqgZyo k_e_
=_gkbhjh\kdbc @ hlghkyl \ha”_ckl\b_f ijblhdh\ fh gh ij_g_[j_qvVv
jZagh\b”ghklb k_e_\h]h ihlhdz Z Ke_"m_1| h~rgzZdh azf_Iblv qglh ]jy
| f qglh \ h[hbo kemqgZyo \ ihlhd_ ]Jjya_dzZf ggu_ k_eb fZeh]h h[tzfZz gZk
khklZ\eyxsZy N _k\ygh s _[gbkluf b liZ\bcgh ]Ze
DzZjg_oh” ij_~klz\ey_| kh[hc fzZl_jbzZehf gZ jZ\gbgguo | _jjblhj

iZ\h~hd *_j_\v_\ k djhghc b dhjg_nhjfbjmxlky g_ lhevdh \ h\jZ]Zo gh b
rbjhdh jzZkijhkljzgzg gZ \k_c fZeuo \h~hlhdh\ b hkh[_ggh \ ihklhyc
jZ\gbgghc |I_jjblhjbb Jhkkbb \j_f_gguo jmkeZo jmqgvz\ Z 1zd _ \ wijl

DZjg_oh”u ~he 'gu hibku\Zlv[hjharZo gZ kdehgZo ohefh\ b j_gqguo |
\h~rgu_ ihlhdb ihkdhevdm jZkqgzl =hjgufb ihjh"zZfb ihl_gpbZevgl
dZjg_oh~h\ dzZd \h”guo ihlhdh\ k_e_\uo fZkkb\h\ jZ\gbgguo \h”hlhdh\ vy
k_jvzaguf hrb[dzZf ijb ijh_dllZeex\bZevgu_ b ijhex\bZevgu_ hleh
hit_dlh\ b khhjm _gbc kha”*z\Zy *gbsZo b gZ [_j_1Zo \h~hlhdh\ Z
dzZlzZkljhn K wlhc Ihgdhc aj_ghleh” _gby h[\Zeh\ hkui_c¢c b hiheacg

g_dhlhju_ Z\lhju >>hfh]zZr_\ ih~rgh by kdehgh\
DzZgmjZz DZazdh\ =_gkbhjh\ lehlghklv Jjya_dZf _gguo b ]Jjya_\uo
lhke _"~gbc \hijhk ih~gyluc \ h\jz]Zzo fh _1 ~hklb]Zlv d]
gZklhys_c¢ klZlv_ £ dZdb_ j_db >=_h]jZnby h\jZ ghc wjhabb @
"hklzZlhggh fZeufb >1_jh\ @ lehlghklv Jjya_dZf _gguo b ]Jjya_\uo
bo k_e_hizkgufb" fZeuo h[tzfh\ nhjfbjmxsboky \ wjhabh
Ba\_klgh glh qg_f djmig__ \j _aZo gZ kdehgZo ohefh\ b j_qguo |_jj
f gvr_gZ g_c mdehgu Ahklb]Zlv d] f
Gh \k_]"Z eb ijz\bevgh kqgb
hlghkbl _evgh [hevrmx j_dm ijb mdehgZo

aZ\_"hfh f_gvrbo djblbg_kdbo g_ k_e_hizZzkghc"
lj_~iheh bf \ gZrm j_ dm dZdhc gb[m”v ba
ijblhdh\ \ug_k k_e_\u_ hleh _gby DZzZdb_ fh]ml
[ulv ihke_"kl\by"

Jmkeh iheghklvx i_j_djulh
hleh  _gbyfb \hagbdz_|I \j_f_ggh_
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K_eb \ Gh\lhjh~kdhc h[eZklb ]Jem[bgZ * f Gb _ Z\lh~hjh]b mdel

Gz 2\jhi_ckdhc |_ijblhjbb ih\urz Iky “~hebgZ kimkdZ _ Iky d ihcf
kdhjhklb | _q _gby fZeuo_j d inh iIh.ehf_lv GZ wlhf mqZI'<Id_ \ j_amevIZI
mkeh\byo i_Z\_h"dh\ j_’\dhc_ih\lhjyh[Jzah\zeZkV k_e_.\Zy jul\bgZz rpjbghc
ii \urzx| fk HAgzdh ba\_ k) lemibghc ~h ' jbkmghd — Ljm[guc
dh]"Z gZ fZeuo j_dZo 2\jhi_ckdl9-1-a Z\Ih"hjh]m [ue qZkibqgh jZzajmr_
Jhkkbb ijhohAyl dZjq_ohru b ¢ OZJZd.I_kaIb.d.b iZ\h~dZ b \ualZggt
K e \u ihlhdb k_e_\h]h ihlhdzZ ij_"~klZ\e_gu \ IZ[ebp_
" < dzq_kI\_ ijbf_jz ijb\_nzf _ 'Z\h7hd 9z Jhlhihf jmav.
iihr_~rbc \ ghqv k 9z bxey oZjZdl_jbah\Zeky ke_“mxs_c hkh[_ggh\
<Zerzckdhf jZchg_ Gh\lhjhAkd < Klyab k1_f glh kj_ngbc mdehg il
K_e \u_ ihlhdb fZehc iehlghklp -9Vr— a_f \ ij_~u"ms_f kemqZz_= Z |
imgvyf Jhlh\m b : aufygguc ’\Ze_'thu jmkeh\hc qZ.ka jmqvy b jZkoh
\ jZchg_ gZk_ezggh]h imgdiz <Z.g.ngh]h [hevr_ Ih |h|hg| .gzk \ hkgh\.gh‘
ihkzedZ Y ' _e[bpu 0zjzdl_jbkl iPkmghd — Fhkihihc i_j_oh® g_ kijz
ii_~klZ\e gu \ IZ[ebp_ Uhl.mkdhf |Z\h"‘dZ glh |Jt.>\_eh.d gZklbg

KhleZkgh rZgguf <ZEJZaer_gbx b jZaful\m ~hjh]b jbkmghd

f |_hkizZgpbb kehc hkzAdh\ az < _fab _ihl_q_gbx A f_ki_1uo
ff EhdZevguc eb\_gv \ chthqu gZ ihcfm j_db lhehf_Ilv ihlhdh’

Y' e[bpu Ahkiblze ih wdki jlciZafulz kizjZy Z\Ih~hjh]Z d ibhg_jkdhfn

bgl gkb\ghklb ff fbg b ij \ukbe iPkmghd <h”hijhimkdgh_  hi\_
lhke iZ\hAdh\h h[ke Ah\Zgh jZaf_jZfb o f [ueh iheghklvx aZ[blh d:
bxey Thaz - ~ b gZghkzfb IhesbgZ ijh[db khkiZ\be:

<ur_ Z\Ih~hjhlb Y  _e[bpu ii"rf.hh\\—gv \hA#Aihigyeky “hi_joz IAthh]b
jmkeh jmqvy < ijZdlbg_kdb g_ [| J a‘\‘— ) f.hf”hb v J—fa.m‘:fl‘)' 2l o
rbjbgZ ih [jh\dZf khkiz\eyez rhN[Zah\ZeZkv ij gz jzat_jztb o

LZ[ebpzOZjzdl_jbkibdb \h~Ahlhdh\
7DEOBKDUDFWHULVWLFV RI WKH &UHHNV

Ih~"klbeZxsZ lehszZ”v Kji_"gb_ mdehgu |mkeZz
H[t_dlI ih\_joghkly \h~hk[hjz d A
2EMHFW 8QGHUO\L &DWFKPHQY 7KH DYHUDJH VORSH R
VXUIDFH NP FKDQQHO A
Jmg_c < \_jog__ |l Kml]ebgdh
&UHHN X®VWUHDF /RDP

Jmg_c < gb”_ zZ\lIhrkinlh

E ]db_ km]ghndh
&UHHN 1RHORZ LIKW OB e

KLJKZD\
JhTh\ jmqg_c E _]db_ km]ghndh
5RIJRY &UHHN ILIKW ORUF

LZ[ebpzOZjzdl_jbkibdb k_e _\h]h ihlhdZ gZ jmqv_ <
7DEOBKDUDFWHULVWLFV RI WKH GHEULV IORZ RQ WKH &UHHN 1R

H[t_dI FzdkbfZevguc jZkp Fzdkbfzevguc jZkoh” K H[tzf k_ey]| f
»EMHE 1Z\h"dZ k OD[LPXP GHEULV IOR 9ROXPHURH
OD[LPXP IORRG RS W PV GHEULV IDRZ P
Jmqg_c
&UHHN| 1
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Jbkmgh#& e \Zy jul\bgZ gZ jmgv_ < Nhlh : X <bghl]jzZz~h\Z
JLIXUHHEULY IORZ SRWKROH RQ WKH &UHHN 1R 3KRWR E\

Jbkmgh®Zjgb kdhib\rb_ky i _j_~ fhklh\uf hI\_jklb_f ~hjh]lb Y  _e[bpu
Nhih : X <bgh]jz~h\z
JLIXUBXEPHUJHG WUHH VWXPS DFFXPXODWHG LQ IURDWVRI WKH
'YRUHF 3KRWR E\ $OH[H\ <X 9LQRJUDGRY
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Jbkmghdzafu\ Z\Ih~hjh]b b qZklbqgh_ jZajmr_gb_ fhklh\h]h i_j_&h~Z Nh
J)LJXUBRDG HURVLRQ DQG SDUWLDO GHVWUXFWLRQ RI DRIYEULG.

17
3

_ hI\_jklb_ Z\Ih~hjh]b [ueh iheghklvx aZ{bdh dZjq

jZajmr_gbx ~hjh gh]h ihehlgZz Nhlh : X <bgh]jz~h\Z
JLIXURKH FXOYHUW RI WKH URDG ZDV FRPSOHWH O\HG® RR MG B\ V
GHVWUXFWLRQ RI WKH URDGZD\ 3KRWR E\ $OH[H\ <X

- e R . 35 &%};ﬂ“_ﬁ -
Jbkmghdh”~hijhimkdgh
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JbkmghH# e \u_ hleh  _gby b dZjgb \ jmke_ Jh]h\Z jmqvy Nhih : X
J)LIXUHHEULV IORZ GHSRVLWVY DQG VXEPHUJHG WUHH VWXPS\
3KRWR E\ SOH[H\ <X 9LQRIUDGRY

kamghﬂ)hgmk \ugth liya dZf gghlh k_ey Nhih : X <bgh]jZ~l

JLIXUFHEULV IORZ GHSRVLWV 3KRWR E\ $OH[H\ <X 9LQ
LZ[ebpzOzjzdl_jbkibdb k_e_\h]h ihlhdZ gZ Jh]h\hf jmqv_

7DEOBKDUDFWHULVWLFV Rl WKH GHEULV IORZ RQ WKH 5RJRY &UHH

FzdkbfZevguc j. FZdkbfZevguc jZkoh?”

H[t_dI oh” iZ\h~dZ f k ey K H[tzf k_ey f
2EMHF' OD[LPXP IORR' OD[LPXP GHEULY 9ROXPH RI GHEULV IOR:
FKDUJH P FKDUJH P

Jhlh\ jm
5RIJRY &Unrnnmniv

c

—
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< j_amevlzl_ ijhjul\Zz \hegZ jbkmghd rbjbgz dhgmkzZ \ughkZz
kh[hc dzZjgb i_khd b dzfgb ijhfzdkbfzZzevgZy fhsghklv hleh _gbc \
Ilhehf Iv b i_j djueZ _z jmkeh 1l \uoh”Z \ ijbjmkeh\mx qZklv j_db Ilheh
j_db lThehf_Iv ~h ijhju\z \j_f_ggl f
khklzZ\be f Fhsghklv k_e \uo Lbi k_ey + ]Jjya_dZf _gguc jbkmghd
jmke_ jmqvy khklZ\beZz fojt < h[hbo jzZkkfhlj_gguo kemqgZyo |
Ozjzdl_jbklbdb iz\h~"dZ gz Jlhlkmlkl\b_ gZ ihcf_ ijhfure_ggl
b \ualZggh]h bf k_e _\h]h ihlhdZ bgnjZkljmdImju b “beuo kljh_gbc iha)
IZ[ebp_ ba[_"ZIlv "_jI\ b [hevrbo \hkklZgh\bl_«
FzZzdkbfZevguc jZaf_j ijbgazljzl jbkmghd
ihlhdhf h[ehfdh\ ]Jhjguo ihjh” ~hklb]Ze f

i 8. P Sy L s o
Jbkmgh®Zjg_oh” hklZgh\beky i_j_” "beuf "hfhf \ &~ <Zjgbpu Nhlh <
KWWS 2727 YDOGD\DGP UX L\XO R FKUH]Y\FKD\Q
JLIXUAKH VXEPHUJHG WUHH GULIWLQJ VWRSSHG LQ3KWRRMRVERI D |
9 9 5RPDIOWWS 2727 YDOGD\DGP UX L\XO R FKUH]Y\F

<u\h?u [hjha”"Zo gZ kdehgZo ohefh\ b j_qgguc
GZebgb_ mdehgh\ AZ' g lehlghklv ]Jya_dZ_f_.gguo b ]jyaT\uo
mazkldZo ii \urZxsbo \ aZ\bkb1fzeuo h{tzfh\ nhjfbjmxsboky \ wjhabh

d I \j_azZo gZ kdehgZo ohefh\ b j_qguo |_jj

. . A N

Ihjghe “ihjh~u 7 f kharzzl S50 0 71y dlgZghkh\h~Aguo ihlhdh\
\hagbdgh\_gby gZ jZ\gbgguo 1... a0 ih imkezf fZeuo i d
g_k\yaguo k_e_c gZghkh\h~g J y J I-

. . d] f
Gzijbf_j ~ dhebq_kIl\h 1zdbo fZ < ijzdibd_ baukdZgbc b ijh_dlbjh'
Gh\l]hjh~rkdhc h[ezklb ih wdki_ |, . T -_ .
KhKlZ\e | \_jhylghklv nhjfbjh\Zgby k_e ¢ gZ jzZ\
G;gbqb 9Z jZ\gbgguo | | _jjblhjbyo g_ jZkkfZljb\Z _Iky Khhl\_lk
- N
ehdZevguo mazkldh\ K ijZdlbg_kdb gbdh]*Z hkh[_gghklb f_

jmkeh\u_ mdehgu iha\heyxsb_nhjfbj
k_eyf g_ mgblu\zxlky Z ijb ijh_dlbjl
]b”rjhl _ogbg_kdbo khhjm™ _gbc jZkkqgbl
ng]jmadb kharz\z_fu_ \h”gufb ihl

ijbjmkeh\uo ihcf_gguo qzZkl_c [h
kharzZzl mkeh\by ~ey nhjfbjh\Zg
lJiva_dzZf_gguo k_e_c

=jya_\u_ b Jjya_dZf_ggu_

N
h[tzfz nhjfbjmxlky gz jz\gbgguo Lehelgihhlilr\]/[x ufE ihdlzjh;gz?bk_e_i\eurrlb hbkl
g_ lhevdh \ h\jZz]Zo gh b \ jmke: —°- d]gf g

\j f _ gguo fZeuo \h~hlhdh\ b \ w,nduinyyuu
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G_h[oh~bfh \ djzlqZcrb_ kjjZkgzlguo ]b~jheh]bg_kdbo o0Zzjzdl_jb

“hiheg_gby \ Kl ©Bg gqZklb lj_[h\Zgbc ijh\_"~_gby k_e_\uo ba
baukdZgby “ey kljhbl_evkI\Z \ jZgZ ex[uo |I_jjblhjbyo b khhI\_Ikl\mx
k_e_\uo ijhp_kkh\  H[sb_ Ij_[jZkqgzlh\ ]b”jheh]bq_kdbo o0ZjZdl_jbk
Kl ©K\h” 1jZ\be ih hij_‘fZeuo j_dZo dZd gZ k_e_hiZkguo
Ebl_jZImjZz SHIHUHQFHYV

ca_g[_j]l FF =jZqgKZeE\G_ it F'$LIHQEHUJ 0 0 *UDFKHYD /1 6HOF
gZ x]_ b x]h aziz”_ _\jhi_ckdhc\XJH L \XJR ]JDSDGH HYURSHLVN
Kh\_lkdh]h Khxaz Lim*u N6RYHWVNRJR 6R\X]D >0XGIORZV LQ
gZmqggh bkke_"h\ZIl_evkdh]h VRXWKZHVW RI WKH (XURSHDQ WH!
jheh]lbg_kdh]h bgklblmlz 8QLRQ@UXG\ 8NUDLQVNRJR QL
K LVVOHGRYDWHO VNRJR JLGURPE
ca_g[_j] FF K_f_gbOBngbijl‘K’\_LQVWLWXWH >3URFHHGLQJV RI WKI
Zgljhih] _gguo k_e_c LimAu [T\GURPHWHRURORJLFDO LMWVWLW XYV
gZmqggh bkke_~h\ZIl_evkdh]h SS ,Q 5XVVLDQ
jheh]lbqg_kdh]h bgklbImlz $LIHQEHUJ 0 0 6HPHQLNKLQD $ 6
K DQWURSRJHQQ\NK VHOHL >7R W

‘leZk ijbjh~"guo b | _ogh]_gguo hiDQWKURSRJIJHQLF7 URXGA | OFRNWIR QVNR
jbkdh\ qgj_a\ugZcguo kblmzZpbc QDXFKQR LVVOHGRYDWHO VNRJR
N _~ jZpbb Ih~ h[s j_~ K D IORJLFKHVNRJR LQVWLWXWH >3UF
F >bazZcg BgnhjfZpby Dzjlh]j 8NUDLQLDQ 5HVHDUFK +\GURP
K , QVWLW X WH/& SS ,Q 5XV
‘h~jh\ < tjh[e fZ [hjv[u k thab_|%RGURY 9% 3UREOHPD ERU E\ V |
jZchg_ DZg_\kdbo ~bkehdzZpbc UDLRQH .DQHYVNLNK GLVORNDWVL
<k_khxagh]h kh\_sZgby ih [hjv[lFRPEDWLQJ VRLO HURVLRQ LQ WK

ihg\ ] Fhkd\z A dZz[jy GLVORFDW LORXQWHAULD O\ 9VHVR\X]
F K_evohalba K VRYHVKFKDQL\D SR ERU EH V H
J ORVNYD GHNDEU\D >0DW

jue_\ < :Kh\j_f_ggu_ ]_h~bgZzfl

ijhp_kku gz |_jjblhjbb <hejt$00 8QLRQ PHHWLQJ RQ FRPEDWL
Z1ehf iZpbb Kihigbd fz1 jbz ORVFRZ '"HFHPEHU ORVFRZ@3XEO
ie_gzjghlh f_"\mah\kdh]h dhhjn8HO NKRJJL] SS ,Q 5XVV
Kh\ sZgby ih ijh[e f wjhabhgguc%U\OHY 9§ B6RYUHPHQQ\H JHRG
mklv_\uo ijhp_kkh\ ] 1lkdh\ SURWVHVV\ QD WHUULWRULL 9ROJI

] Ikdh\ I=M K >0RGHUQ JHRG\QDPLF SURFHVVHV

WKH 9ROJRJIUDG BEFORPIHNIBNVWRIQE@
WULQDGWVDWRJR SOHQDUQRJR
NRRUGLQDWVLRQQRJR VRYHVKEKD
HURJLROQQ\NK UXVORY\NK L XVW
J 3VNRY RNW\DEU\D EY:
M kdt _ “PDWHULDOV RI WKH WKLUWHHQWK
F_""mgZjh~ghc  dhgn_j_gpbb rppRUGLODWLRQ PHHWLQJ RQ WKH
ihihdb  dzIZkljhnu jbkd ijh1gh 0O OHO DOG HYWXDULOH SURFH\
] Bjdmlkd k_glyljy I Bj @VNRY 3XEO RI 3VNRY

\h BgkiblmiZ ]_hljZnbb bf < yo)yvpyyvLw ss 05XV
KH J:G K

<bgh]jZz~h\ XN|{x”u h k_e_\uo ihl
E =b”jhf_l_hba"zl

<bghljz~h\ : X <bghljZ*\&_\l_
y\e_gby gZ jZ\gbgguo |I_jjblhjbyo
Gh\lhjh*kdhc h[eZklb Fzl
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<bgh]jz~h\ : X DzZz"ZpdZy F F &KHUQRPRUHWY 6 6 6HOHY\H LVVO

<bgh]jZz"h\z L : H[yah\ <: DVWUDQDNK E\YVKHJR 6RYHWVNRJR
M]jxfh\ K : ;Zg_jbdh\ B < Dh\SHUVSHNWLY\ >'HEULV IORZ UHVHLI
O\Ze \ K < 1Zjn_gh\ JZkqz )RUPHU 6RYLHW 8QLRQ KLVWRU\ |

g_jZafulZxsbo kdhjhkl _c¢ \hArgh]l]h7UXG\ OH]KGXQDURGQRL HOHNWUR
\ukhl_ \_jog_c ]jZgbpu ih]jZgbq(©,]PHQHQL\D SULURGQRL VUHG\
5HVRXUFHVY DQG 7HFKQRORJ\ W\VADFKHOHWLL2 >3URFHHGLQJV

K '2, M DUW ,(QWHUQHW &RQIHUHQFH 3&KDQJH RI
<hevnpmg B : Dj_kIh\kdb(7XUQ RI WKH 0/EQEDRWVLXRVFRZ
Dzlzkljhnbg_kdbc eb\g_\hc iZ\h~ S ,Q 5XVVLDQ DEVWUDFW LQ
F_I_hjheh]lby b ]b*jheh]by « 'RPRIJDVKHY 9 1 SURHNWL

= hl]jZnby h\jZ ghc wjhlatb j_l\SHUHNKRGRY Y XVORYL\DNK NDUFK
2 N Ahjbghc F Ba” \h F=M EULGJH FURVVLQJYV LQ WKH FRQGL'

WUHH GULHMMLQJG@NODGRY L VRR
UHJLRQDO QRL QDXFKQR SUDNWLF
2VQRYQ\H QDSUDYOHQL\D SRY\VKH
NDFKHVWYD  NDSLWDO QRJR V'
9Ziiz\e gby ihlur gby wnn dig-UDVQRI\DUVNRP NUDH JS.UDVQR\DCl
dzg_kliz = dziblzevghlh kljhbl'UHJL>R$ES/(\;VUVDF|T_VI—\1VWRLIILUFHDRUGWVUIIDD?ZV

Djzkghyjkdhf djz_ ] Djzkghyjkec Q Q QG S
. . PDLQ GLUHFWLRQV RI LQFUHDVLOQ.

] Qzklv ,,, Djzkghyjkd

TXDOLW\ Rl FDSLWDO FRQVWUXFWL

>jha” G Bjya_\u_ ihlhdb \ h\j7y 4y wrRU\ .UDVQR\DUVN -XQH
jZchgZo MdjZbgu FZl _jbZeu 9 _.UDVQR\DUVN SDUW Ss

kh\_sZgby ih bamqg_gbx k_e_\uo
'"UR]G 1 , *U\DJHY\H SRWR

hjv[u k gbfb :Zdm BarZl_evkl

Egzjm[d :aKgKJ < - UDLRQDNK 8NUDLQ\ >0XG IORZV LQ
-  8NUDLQHD@&HULDO\ S\DWRJR 9VH'
?s_gdh G > Dmlhihc K K<eBYH® \ pyyKFKDQL\D SR LIXFKHQL\X VHO
ohayckl\_gghc *_yl_evghklb gZ appy g\ v QLPL >0DWHULDOV RI Wk

>hfh]zr_\ < @h_dlbjh\Zgb_ fhkl
i_j_oh”h\ \ mkeh\byo dZjg_oh"
"hdezZ”h\ b khh[s_gbc j_]bhgZe
ijZdlbg_kdhc dhgn_j _gpbb

"hebg <ebygb_ ohayckil\_gghc 'pbyiwi 0l RQ WKH VWXG\ RI PXG 10F

\h~guc [ZeZgk 1h* j_* KF | | rRpEDW %KM@ @BXEO RI $FDGHP\ RI
K RI WKH $]HUEDLMDQ 665 <

Dzazdh\ G : = _gkbhjhhkdibad X g ,Q 5XVVLDQ

fZeuo j_dZo gbadhlhjvy Xx ghlh (K FKHQNR 1' .XWRYRL 6 6 6KSD

K_ZOAzebgz_ dzd g_klyagu_ k_e_NKR]\DLVWYHQQRL GH\DWHO QRVWI
Ljm*u <lhjhc dhgn_j_gpbb ©OK_e gpo| g >7kH LQIOXHQFH RI HFRQR!

dzizkijhnu = jbkd dijhlgha | owpWLRQ RI ULYHU YDOOH\V@
ihk\ys_gghc e_lbx K F  Nego \DQLH NKR]\DLVWYHQQRL GH\D\
] Fhkd\z hdlyljy EDODQV >7KH LQIOXHQFH RI HFRQF
F = h]jZnbg_kdbc nZdmevl_| ZDWHU EDOMQFH®@ Ss . Q
K | | ~ 5XVVLDQ

Dhaf_gdh :Kv[z k wjhab_c ih pipNRY 1§ *HQVLRURYVNLL <X 9
k_evkdhohayckI\_gguo PDO\NK UHNDNK QL]JNRJRU \D <X\X]K

F K_evohalba®Zzl ok 6DNKDOLQD NDN QHVY\D]Q\H VHOH
EZi_j"bg <D DZgmfZ hbgZfbRQ VPDOO ULYHUV RI VRXWKHUQ
hizkguo ijhp_kkh\ '\ ahgZo  vODQG DV LQFRKHUHQW GHEULV I
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| ogh]_gguo dhfie_dkh\ <hklhggVWUHDPV 'HEULV )ORZV 'LVDVWHL
Bjdmlkd Bgklblml a_fghc dhju K 3URWHFWIXBQ @WRURL NRQIHUHQW

k SRWRNL NDWDVWURI\ ULVN SU
E \Z~rgxd MKh[_gghklb jZa\blby h SRVY\DVKFKHQQRL OHWL\X 6 0
wjhabb \ hiheag_\uo jzchgzo J ORVNYD RNWADEU\D >3V

L abku A~hdeZAh\ Q_I\_jlhc <WKH 6HFRQG &RQIHUHQFH © HEULV
gZmgghc  dhgn_j gpbb  ©AZd5LVN )RUHFDVW B3URWHFWLRQ?® G

ijhyle_gby wjhabhgguo b jmkeh\uDQQLYHUVDU\ Rl 6 0 )OHLVKPDQ G

jZaebgguo ijbjhA"guo mkeh\byo? @RVFRZ 3XEO RI )DFXC
AN dZljy ] F FE=M *HRJUDSK\ 068 SS ,Q 5
Ex[bfh\ : IK_e \u_ ihlhdb \ h\jzPEVWUDFW LQ (QJOLVK

KZlbgkdhf iheblhg_ F=M > .RIPHQNR %®RU ED V HUR]JLHL SR
khh[s_gby hlh ie_gzZjgh]lh f > VHO VNRNKR]J\DLVWYHQQ\NK XJRG \I

dhhjrbgZpbhgghlh kh\_sZgby i HURVLRQ RQ DJULPRYFWRIEDDBXE0Q

wjhabhgguo jmkeh\uo b mklv_\6HONKR]JL]GDW S ,Q 5XVVlL
] Kzgdl I_I_j[mj] hdly[jy /DSHUGLQ 9 . .DFKNBDBL@D¥LND
KI[ F=M KI[=M<D K RSDVQ\NK SURWVHVVRY Y ]RQCL
Ex[bfh\ ; I | _jh\ K N _\u_ ihilhd WHNKQRJHQQ\NK NRPSOHNVRY 9RV
h\jZ]Zo jZ\gbg < _klgbd F=M JHRG\QDPLFV RI KD]JDUGRXYV SURFH)
= hl]jZnby < K QDWXUDO WHFKQLFDO FRPSOH[HV
|_ih\ < NK_e \u yle _gby gz | ,ZUNXWVN 3XEO RI ,QVWLWXWH RI
KKK.J Bih]b gZmdb b | _og >%6 S ,Q 5XVVLDQ
=b”rjheh]by kmrb Lhf = <BGg /HYDGQ\XN $ 7 2VREHQQRVWL UD]
k HUR]JLL Y RSRO]JQHY\NK UDLRQDNK

RI WKH GHYHORSPHQW RI JXOO\ H

I jh\ < NK_e \ " gb_ mq_[gh_
UHJLRQV Rl TROGRYDRAINODGRY &KH

F, F=M X .. 9VHVR\X]QRL QDXFKQRL N
ljhdz <? imims__ b -DNRQRPHUQRVWL SUR\DYOHQL\I
Z]jhijhfure_ggh]h JZCUXVORY\NK SURWVHVVRY Y UDJ]OL
Dbrbg_\ RlbbgpZ K XVORYL\DNK2 J ORVNYD GHN
ljhdZz < ? Ydh\led\k<eF \uo yle_g >$EVWUDFWV RI WKH )RXUWK $0
|_jjblhjbb Fhe”Z\bb HojZ9gZ g RQIHUHQFH 3DWWHUQV RI PDQLII
FhenZ\bb <uimkd K DQG FKDQQHO SURFHVVHV LQ )
KZevgbdh\ HBZ]hh[jZah\Zgb_ IFRQGLWLRQV ORVFRZ 'HFHPEHU
izZ\h~rdb b i_kqZgu_ aZghku ORVFRZ 3XEO RI 068 SsS e
AZ[zZcdZevy b [hjv[z k gbfb /\XELPRY % 3 6HOHY\H SRWRNL Y
AZ[ZcdZevkdh]h hi”_ez <6DWLQVNRP SROLJRQH 0*8 >0XGIOR
1_h]jZnbq_kdh]h  h[s_kI\Z KKkwKH 6DWLQVN\ WHVW VLWH RI ORVF
<uimkd K 'RNODG\ L VRREVKFKHQL\D RJR

KeZklbobg K < \u_ ihlhdb Fher,PH]KYX]RYVNRJR NRRUGLQDWVLRQC
libAg_kljh\vy FZl jbZeu | _j\hcSR SUREOHPH HURJLRQQ\NK UXVO
dhgn_j_gpbb ih ijh[e_fzf jZa SURWVHVVRY J 6DQNW 3HWHUEX
jZzaf_s_gby ijhba\h~bl kbe Ijb’ >5HSRUWV DQG PHVVDJHV RI W
©ljh[e_fu bkihevah\Zgby ijbjh"gtLQWHUXQLYHUVLW\ FRRUGLQDWLRQ
b hojZgu ijbjhru@ Ev\h\ DZf (Rl HURVLRQ FKDQQHO DQG HVW
K 6W 3HWHUVEXUJ 2FoMR BHHIW HUVE X
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KeZklbobglfhg _kk wjhabb gZ k_e 3XEO 068 63E*89. SS
\h~hk[hjZo \ Fhe”Z\bb L_abk ,Q 5XVVLDQ

Q_N_jlhc <k_khxaghc gZmagghc /\XELPRY % 3 3HURY 9 )
©AZdhghf_jghklb ijhyle_gby W] RYUDJDNK UDYQLQ >0XGIORZV LQ \

jmkeh\uo ijhp_kkh\ \ jZaebqguosOoDLON@WQLN 0*8 6HUL\D *HF
mkeh\byo? ] Fhkd\Z "_dZ 59HVWQLN 068 6HULHV ®ARRJIUDS!
F F=M K SS ,Q 5XVVLDQ DEVWUDFW L

Q_jghfhj_p KKKe \u_  bkke_"hlz3qyRY ®HOHY\H \DYOHQL\D QD WH!
Jhkkbb b kljZgZo [ulr_Jh Kh\_lk s50XGIORZV LQOWNHFR® 63)XGE O

bklhjby b i _jki_dlb\u S ,Q 5XVVLDOQ
F_""mgZjh~ghc we_dljhgghc d s, ypy GHODHYHGHQLH XFKHEQRH S

©Baf_g_gby ijbjhrghc kj_"U gprp; GRVERZ 8QLYHUVLW\ 3UHVV
lukyq_e_Ibc® L[bebkb Fhkd\Z 0 5XVVLDO

R\_[k = BK_e_\u_ yle_gby \ 0 3yprND ®XGXVKFKHH SULURG\ DJUR

Jchbf}glzhO ) bMdeZbglAJ_h b F_I_ QRJR UDLRQD >7KH IXWXUH Rl QDW)>

Ke Zlheh]by Ib~jheh]by WULDO UHVKRQ®Y 3XEO 6KWLLQWYV
,Q 5XVVLDQ

Ylehgkdbcke ev A Db_\_ K\_I 13 ,rND 9 ( <DNRYOHY 9 0 2

q_eh\_d < K

QD WHUULWRULL OROGDYLL >$ERXW
WRU\ Rl 0 RNERYD@® SULURG\ OROGI
WXUH 3URWHFWLRQ RVUROGBYD@
,Q 5XVVLDQ

6DO QLNRY 3, 2YUDJRREUD]JRYDQL
L SHVFKDQ\H ]JDQRV\ Y JRURGDNK =
V QLPL >*X0OO\ IRUPDWLRQ PXGIOR
LQ WKH FLWLHV Rl 7UDQVEDLNDOLI
WKHPIESLVNL =DEDLNDO VNRJR RWG
JHRJUDILFKHVNRJR REVKFKHVWYD
7UDQVEDLNDO 'HSDUWPHQW RI WK
JUDSKLFDO B6RFLHW\ Rl MAMAH 86605(
Ss ,Q 5XVVLDQ

6KRLIJX 6 $WIW®YV SULURGQ\NK L WH!
RSDVQRVWHL L ULVNRY FKUH]Y\F
5RVVLLVNRL )HGHUDWVLL >$WODV
PDGH KD]DUGV DQG ULVNV RI HP}
5XVVLDQ )HGHRDMRRQ@XEO $'L]D|

,QIRUPDWVL\D .DUWRJUDIL\D’
,Q 5XVVLDQ
6KYHEV *, 6HOHY\H \D®OHQL\D

UDLRQDNK 8NUDLQ\ >0XGIORZV LQ
UHJLRQV RIOHNWHRIQRM@RJIL\D NOLPD
JLGURORJL\D >OHWHRURORJ\ FO
K\GURORJ\@VV SS ,Q 5XV)

60DVWLNKLQ 9 9 6HOHY\H
SBULGQHVWURY \D >0XGIORZV R
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7UDQVQLWWWWIHU@ DO\ 3HUYRL 1D
NRQIHUHQWVLL SR SUREOHPDP
UD]JPHVKFKHQL\D SURL]JYRGLW VL
©3UREOHP\ LVSRO JRYDQL\D SULUF
RNKUDQ\ SULURG\2 >0DWHULDOV RI
&RQIHUHQFH RQ WKH 3UREOHPV RI
'LVWULEXWLRQ RI WKH 3URGXFV
7UDQVQLVWULD 3UREOHPV RI 8VLQ
DQG (QYLURQPHQWDODYR3WUR BXEWLF
.DPHQ\DU SS ,Q 5XVVLDQ

6ODVWLNKLQ 9 9 3URWVHV)
YRGRVERUDNK Y OROGDYLL >7KH SU
PXGIORZ FDWFKPHQW\LVY GRNGRGE
&KHWYHUWRL O9VHVR\X]QRL QDXFlI
©=DNRQRPHUQRVWL SUR\DYOHQL\I
UXVORY\NK SURWVHVVRY Y UD]OL
XVORYL\DNK2 J ORVNYD GHN
>$EVWUDFWV RI WKH )RXUWK $0O
&RQIHUHQFH 3DWWHUQV RI PDQLI
DQG FKDQQHO SURFHVVHV LQ )
FRQGLWLRQV ORVFRZ 'HFHPEHU
ORVFRZ 3XEO RI 068 SsS
,Q 5XVVLDQ

9LQRIJUDGRYWEXG%» R VHOHY\NK SR
>6NHWFKHV DERXW /HRARIORYY @
*LGURPHWHRL]GDW 3XEO S

9LQRJUDGRY $ <X .DGDWVND\D C
$5 O9LQRJUDGRYD 7 $ 2E\D]JRY 9
9 $ 8JU\XPRY 6 $ %DFKHULN|
.RYDOHQNR 79 .KYDOHY 6 9 3O
5DVFKHW QHUD]P\YD\XVKFKLNK VN
SRWRND QD Y\WVRWH YHUNKQHL JUD
VOR\D >&DOFXODWLRQ RI QRQ HU
YHORFLWLHYV DW WKH KHLJKW RI WK
5HVRXUFHV DQG 7HFKQRORJ\ >5
7HFKQRORJ\@YRO QR Ss ,
‘2, M DUW ,Q 5XVVLDQ
DEVWUDFW LQ (QJOLVK

9LQRJUDGRY $ <X 9LQRJUDGRYD
\DYOHQL\D QD UDYQLQQ\NK WHUUL
1RYJRURGVNRL REODVWL >0XGIOR.
WKH H[DPSOH RI WKH 0R WHULR® \U
KKHWYHUWRL OH]JKGXQDURGQRL NR
SRWRNL NDWDVWURI\ ULVN SU
J ,UNXWVN VHQW\DEU\D

JRUWK ,QWHUQDWLRQDO &RQIHUH
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ULVNV IRUHFDVW SURWHFWLRQ
@QUNXWVN 3XEO RI WKH |,
*HRJUDSK\ 6% 5%6 SS , Q

9RO IWVXQ , % .UHVWRYVNLL 2,
OLYQHYRL SDYRGRN QD 9DOGDH >
IORRG LQ OBWGERUORJIL\D L JLG!
>5XVVLDQ OHWHRURORJ\ DQRBR +\GUR
SS ,Q 5XVVLDQ DEVWUDFW L(

<DEORQVNLL 9 9 6HO Y .6HNW >0X
BULURGD L FKHORYHN >/LJKW 1DW.
QR SS ,Q 5XVVLDQ

=RULQD () HG *HRJUDIL\D RYL
>*HRJUDSK\ RI JXOO\ HURVLRQ@
068 S ,Q 5XVVLDQ
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IJHF?JA:GB? IHQ< B

=JMGLH< B <?K?GGB*~
K?<?JGHF
F:-DIJHKDEHG? OJ?;L: :B;

E:<BGU G:

= E Fhjhah\
=zeZ\guc bg _g_jijh_dlz ]
JDELRQ#OLVW UX

gghlZpbBkke_~h\Zgby ijhf_jaz
gZ k_\\hklhgghf kdehg_ oj_
ijh\h”*"bebkyv ih fZ1_jbg2larjc
gZ[ex"_gbc az oh~hf f_I_h
we_f_glh\ gZ[ex"Z\rbfky

Z\IhfZlbabjh\Zgguo f I
jZkiheZ]Zxsboky \ur_ ieZlh Jr
Z[khexlguo hlf_IdZo hl ~Nh
| _jjblhjbb Jhjgheu ghlh
Omlhj?2
k\yvazZzggu_ k ijhf_jazgb _f ]jmgl
ZdImZevgufb MklZgh\e_gh q
limglz gz k\hkljlhgghf kdehg_ oj.
hikmlkl\m_1 qglh k h”ghc klh,
agZqbl_evgh m~_r_\blv I
nmg”Zf_glghlb gZ&kgbc b khhjm~
Ajmlhc klhjhgu g_ ~Zzl \hafh'g
i1Zgg_ _ ih dzZe_g~zZjguf ~ZlZ
]hjgheu guo ljZzkk BkdmkkI\ g
kdehgh\ gZiue_gb_ kg_]Z gz
hk_gvx yley Iky \_kvfz
[hevrh]lh lhdz |_iezZ hl ]jmglh
fZkkb\Z JZ[hlu ih hkg_"_g
p_e _khh[jZagh ijhba\h”~blv ihke
mklhcqgb\h]l]h kg_"gh]lh ihdjh\Z4
fbgbfZevgZy lhesbgZ "he gZ kit
QZklu_ hill_i_eb b k\yazZggu_ |
"brdhc nZakhgu knhjfbjh\ZIlv

kg _"ghlh ihdjh\zZ \eZ]hgZkus _
h[jZamxsb _ | _jfhdebg kihk
h[jZzah\Zgbx \_k_ggbo eZ\bg

fhdjh]lh kg_1Z GZ \k_o kg_]h\u
aZ i_jbh® bo gZ[ex™_gby k
| _fi_jZIlmjzZz gZ dhglgdllh kbgdjh
ih\_joghklvx ]jmglZ [ueZ \k_]"Z
gZ ijhly" _gbb \k_]Jh oheh~gl

ORUR]RY * /
VSKHUH
‘2, +6

+<'5263+(5¢(

Khec

dhoite dDVVRFLDWHG ZLWK WKH
ihkzehd DjZkgZyjhléefyg. UHOHYDQW

ijh[e #ZIVWDEOH VQRZ FRYHU

+$=$5' 352&(66(6 $1' 3+(120(1$

'2, +6
7+()5((=,1* 2) 7+( 62,/ $1
635,1* $9$/$1&+(6 21 7+(
1257+(51 6/23(6 2) 7+(
$,%*$ 5,"*(
*HRUJ\ / ORUR]RY

&KLHI SURMHFW HQJLQHHU ©6RF
JDELRQ#OLVW UX

$EVWUBWKWLHY Rl JURXQG IUHH]LQ.
(DVWHUQ VORSH RI WKHXEDD ULGJ
ZHUH FRQGXFWHG EDVHG RQ
RI PHWHRURORJLFDO HOHP
ZHDWKHU VWDWLRQV :HDWK
WKH 5RVD .KXWRU SODWHDX

W R P J)RU WKH WHWXMWRU\ R
VNL UHVRUW LQ WKH YLOODJ
|UF
W LV HVWDEOL
IUHH]LQJ RQ (MKXWHIRQJWRORS|
ULGJH 7KLV DOORZV \RKHWRKVLJQLI
RI FRQVWUXFWLRQ RI WKH I
DQG VWUXFWXUHV EXW GRH
HDUO\ RQ FDOHQGDU GDWH)
$UWLILFLDO VQRZPDNLQJ RI
EDUH JURXQG LQ WKRDWDP® LV YHU!
ODUJH LQIOX[ RI KHDW IURP
UDQJH ,W LV DGYLVDEOH )\
RSHUDWLRQV RQ WKH VORSH
LWV Pl

FP JUHTXHQW WKDZ\8WHFGE DVVRF
LQ WKH OLTXLG SKDVHVBW® IRUP
OD\HUV LQ WKH VQRZ FRYHL
7KLV FRQWULEXWHV WR W
DYDODQFKHV Rl ZHW VQRZ $
GXULQJ WKH SHULRG RI WHWBLU RE\
PRQWKO\ WHPSHUDWXUH DW
ZLWK WKH JURXQG VXUIDF
WKURXJKRXW WKH FROG SHU
EHIRUH WKH HVWDEOLVKPHQ
JURXQG VXUIDFH WHPSHUDWXUH I¢
ODUJH UDQJH B6LQFH WKH HV
FRYHU WKH JURXQG VXUIDI
JUDGXDOO\ LQFUHDVH DQG
DOUHDG\ UH® FKHWKH MSULQ

7KH IUHH]LQJ RI WKH VRLO DQG@OWRSH\W R IDW E &8\ C3QEY B W RG
+D]DUG SURFHVVHV DR SKHWQWPHG@B

,Q 5XWK/LDQ DI
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Bkke_"h\Zgby ihdzZzazZeb qlh DYDODQFKHV GHVFHQGHG R
mklhcqgb\hl]h kg_"gh]lh ihdjh\Zz FRPSOHUDVQD\D 3RO\DQD
ih\_joghklb ]jmglzZz dhe_[e_lky XQGHUO\LQJ VRLO OD\HU 7K
[hevrhf ~"bZiZzahg_ K nfkfZghXe RI WKH VRLO OD\HU zZDV WKH
mklhcqgb\h]l]h kg_"gh]lh ihdjh\Zz WKH VQRZ FRYHU 6XFK DYD
ih\_joghklb ]jmglZ gZzqbgz_1| ihfi H[WUHPHO\ UDUH
d yg\Zjy ke_"mxs_]h ]h~*Z

fK _kghc lh~Z gZ ]hj
dhfie_dk_ ©JhazZz Omlhj2 khreb
jZajmrb\rb_ ih”klbeZxsbggubhqgk
ljbgbghc jZajmr_gby ihg\_ggh]l
IZeh_ khklhygb_ ]Jjmglh\ ih” kg.
Ih~h[gu_ kg_"gu_ eZ\bgu k
ijhbkoh”yl djZcg_ j_"~dh
Dexg_\u_ keth\MZhjheh]bg_kdzy .H\ZRU@WXFDVXV 5RVD .K>

JhazZz Omlbg\dZa eZ\bgZz ij JURXQG IUHH]LQJ VQRZ SDFI

]Jimglh\ kg _"guc ihdjh\ [|_iel VQRZ

kg_]Z
<\_ "N gb_ f_I_hjheh]bg_kdbo we_f_glh\ gZ[ex”"z
< kghe 1hA"Z gz ]hjggz 0 Z\IhfZIbath\Zgguo f I _hklZgphb)
. . . JO JO NZe ih Il _dklm = kg _]h\u_

dhfie_dk_ ©JhazZ Omlhj?2 ihkz . . .

he > khreb k “au eZ\bau jZkiheZ]Zxsboky \ur_ ieZlh JhaZ Om
Y9 g_ gu_ 9Y  Z[khexlguo hif_IdZo hl Ah f

ih~"klbeZxsbc ihg\_gguc kehc EZ
lj_\h]lm m jmdh\h~kI\Z Jhjgheu gh
H[jZah\Zgb_ eZ\bg [ueh kl\yaZgh
]Jimglh\ ih”klbeZxsbo kg_"guc ih:

Bkke_ "~h\Zgb_ y\le _gbc k\
ijhf_jaZgb_f ]JjmglZz gZ k_\_jghf

MdZazggu_ f_|_hklzgpbb jzZajz[hl
R\_cpZjbb ihklZ\sbd 6HQV$OSLQ *|
ijhreb khhiI\_Ikl\mxsmx Kk _jlbnbdZpbx
|_jjblhjbb Jhkkbckdhec N_”"_jZpbb
"Zlgbdh\ gz ZzZ\IhfZlbgq_kdbo f_I_hkl
0j [1Z :b[1Z jZg__ gbdh]*Z g_ ijrijhba/}h’\blky dZ"\.u_ ihg.qZkE lhemqZ.
hk\_szg \ ebl_jzImj_ b \hijhk h 9P° "2ggu_ baf_j_gbc ijbih7ylky 1 1_e

F_""mgZjh~ghc kbkl_fu _"bgbp

ihg\ b Jjmglh\ \ ij_~]lhjvyo b \ukhc, = ~_
AZiZAghlh kdehgZ =ez\ghlh Dzig KNPI\_IKI\mxl Jhkkbekdbf kizgrZj1Zf

G_ ijh\h~Abebkv b bkke Ah\ AZ bkdexq_gb_f "Zgguo h[ bgl_gkt
f “Am khklhygb f ihg\ b ]jmglheb\g—c f I _hklzZzgpbb i _j ~Zxl “"Zggu_
— — N 1 N
Tk g 1h kg InTZygby k h[J_Zah\z?fkfzbgolh\ \ ff qzk ih Jhkkbckdbf klZg

- A .

- E\fB —gjy hi.'r‘]hfd—ljba.ﬁ?;bb]‘m%'[ FhglZ' b gZez~dZ klZgpbc hkms_kI
khhg.m\ bcy Jh_aibihicgby ki_pbZebklZfb HHH ©Bg azsblza ]hjh-

Im-_9 k ijble q_gb_f R\ cpZjkdbo Kki_pbze
F_Ih”u bkke_"h\Zgby WdkiemZlZpby f_I_hklZgpbc hkms_k
< hkgh\m AZgghc jZ[hlu ki_pbZebklzfb HHH ©Bg aZsblz?

fZ1 jbZeu gZlmjguo gZ[ex” gbc. Ko_fZz jZa'f_s_gby kg_]lh\uo f_I_hkl
ihdZzazgZ gZ jbkmgd_

Fhjhah\ djBEf_jaZgb_ ihg\ b ]Jjmglh\ b \_k_ggb_ eZXwghkgZ2hig \ ggHiZ :b[]Z
=b”jhkn_jzZz Hizkgu_ ijhp_kku b y\e_gby L <ui H6 ‘2,




9RO VV  +<'5263+(5( +$=$5' 352&(66(6 $1' 3+(120(1$

X‘& o s ‘.",“
OZ-H‘CHEI‘ Bas
= gCHemB s

X 2 [aBYHHBY NOGT,

kamght{o ijZkIh h gbyf I_hklZgpbc
JLIXUAKH VFKHPH RI ZHDWKHU VWDWLRQV ORFDWL

D kh Ze_gbx "Zggu_ h[ gZ[ex~Z\rboky gZ eZ\bgghf ihklm ©Jha.
\uiz*"Zxsbo gZ \ur_mdZaZgguoWIlh g_kdhevdh g_dhjj_dlgh gh ijbg
klzgpbyo fh gh ihemqZlv Ihevi\gbfZgb _ glh eZ\bgguc ihkl gZoh
i_jbh” JTh~rz \ \bAm hlkmlkl\by wijZdlbg_kdb gZ h~ghc \ukhlghc hilf_Ild
Ney h[h]j_\Z klZzdzZgh\ hkz~dhf_jhkg_Jh\hc klZgpb_c¢c b m~Zezg hl g_z g.
kheg _qgzZy [ZIZj_y jZkihez]z_ fh gh kgblZlv j_ij_a_glZlb\gufb

N N
klZgpbyo h[kem b\Z_I Zlgbdb J _ameviZiu b h[km A _gby

fhr f "~ey i_j _~Zgb ~Zgguo \

hihie_gb_ hkz~dhf_jgh]lh klZzdZgZz Bkke_"h\Zgb_ [ueh \uiheg_gh gz

o\zlz _| ihlj [ey fzy fhsghklvf_l_hjheh]bg_kdbo gZ[ex"_gbc az I_fi_

9Z]j_\Zl_ey = <I b rey zjz[h\ha*mozZ |_fi_jZlmjhc kg_"ghlh ihdjt

ih~\_klb hl*_evguc dZ[_ev iblZgbjZaguo Jem[bgZo b \ukhlhc kg_"gh]h ih
Bkoh”y ba \ur_baeh™ _ggh]h JZkkfhljbf dhfie_dkgu_ J]jZnbdb c

hkz~dh\ \ oheh”guc i_jbh~ ]h~Z kj_"g_f_kyqguo agZq_gbc f_l_hwe_f_
ebrv dhk\_ggh ih ~bgZfbd_ baf_kg_lh\uf klZgpbyf jbkmgdb
kg_"ghlh ihdjh\Z b ih ~zgguf h[ hkz~dZo
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Jbkmgh®h” kj_~g_f_kyqguo \_ebgbg |I_fi_jZImju kg_]Z gaihh\yjoghklb ]
f_I_hklZgpbyo abfhc ]h”h)\

J)LIXUAKH DYHUDJH PRQWKO\ YDOXHV RI VQRZ WHPSHHDWKHH RQ
VWDWLRQV LQ WKH ZLQWHU RI
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Mecsubl xXonogHoro nepuoga
Jbkmgh®h” kj_~g_f_kyqguo \_ebgbg |I_fi_jZImju kg_]Z g4 ihh\yjoghklb ]
f I _hklZgpbyo abfhc ]h”~h\
JLIXUAKH DYHUDJH PRQWKO\ YDOXHV RI VQRZ WHPSHHDWKHH RQ
VWDWLRQV LQ WKH ZLQWHU RI

gZeba bf_xs_cky bgnhjfZpbt Oh” kj_"g_f_kyqguo I_fi_jZImj kg_
ijhf_jaZgby ihg\ b Jjmglh\ ihdZaZzmjh\g_ K kf ihdZaZg gZ jbkmgdZo
kg_]h\uo f I _hklZgpbyo az kj_~g_ f kyqgu_ | fi_jZImju \ha“mo
gZ[ex"_gby kj_~g_f_kyqgZy ith\_joghklb kg_1Z bf_eb hljbpZl_e
kg "ghlh ihdjh\z ~ey |_jfhf_Ijh\ agZq_gby
K kf gZ dhglzdl_ k ih\_joghklv: Bkdexqg_gb_f yley Iky y kg ]
\k_1~"Z iheh'bl_evgzZz gz ijhly _klzgpby \ abfgbc i_jbh” ]h~h\

oheh~ghlh i_jbh~Z dhihjhe \ fZ_ gZ mjh\g_ kg_]Z ¢
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gZ[ex"Zebkv g_agZqgbl_evgu_ kg_lh\uo klZgpbyo
| _fi_jZImju f K gh h ijk < khhI\_Ikl\bb k mjz\g_gb_f |_ietl
ihke ~kl\byo wlhc ZghfZebb fu jZz[ZeZgkZ hq_\b”*gh glh ijblhd I _ie

QlhJu “hkdhgzZevgh ihgylv w ih?"klbeZxsbo ]jmglh\ ij_\hkoh”bl _]h
gZfb [ueb ijhZgZebabjh\Zgu ~Zgq_j_a Ilhesm kg _]Z glh b \_7~zl d

gZ[ex™_gbc ih ¢ kg_lh\hc f_I_I_fi_jZImju ih\_joghklb ]jmglZ ih” kg_]tl
i_jbh~ klZgh\e_gby mklhcqgb\h] < k_j_"bg_ abfu dzjlbgz f_gy._
ihdjh\z jbkmghd gZijzZ\e gl _fi_jZImjzZ ih\_joghklb ]jmglZ gZqbgZ_
h[jzlgh _ f_"e_ggh izZ"Zlv glh  h[tykgy_Ilky
Ba ijb\_"zgghlh ]jZnbdZ \b’ijbgbgZzZfb
i_jbh~ ~h mklzZgh\e_gby mklhcqt ljblhd |_iezZ hl ]jmglh\ gZdhie_
ihdjh\z | _fi_jZIlmjz ih\_joghkl Jhjguf fZkkb\hf azZ lzieuc i_jbh” ihkl_
dhe [e_Iky \ ~hklZlhgqgh [hevrhiz”~Z |
Ilhke_"g__ hitykgy _Iky jzZn <ke_"kl\b_ miehlg_gby kg_]Z
\uoheZ b\zZgb_f g azZsbszggh]h ]jl_iehijh\h*ghklv ihkl_i_ggh m\_ebqgb\Z_
\j_fy b \_Iljzfb \ ~g_\gh_ \ k\hx hqg_j_7v ijb\h”~bl d jhkim hllhdZ
K fhf_glZz mklzZzgh\e_gby mnqg_j_a kg_"gmx Ilhesm Ilhke_"g__
kg_"ghlh ihdjh\z | fi_jzZImjzZz ibeexkljbjm_| nhjfmezZ YgkhgZ "ey
limglZz gZqbgZ_| ihkl_i_ggh jzZklljZzaebqgghc iehlghklb
ke "mxs_]lh 1h*"Z m" _ ~hklb]zZ _|I 10) U U
ZgZeh]lbqgZy dZjlbgZ gZ[ex"Z _|ky b gZ hklZevguo
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JbkmghdDhfie_dkguc ]jZnbd oh”Z kj_~g_f_kygguo \_ebqgbgil_jZlgdumju \h

ih\_joghklb ihg\u b \ukhlu kg_"gh]h ihdjh\Z gz fh\ZyZKIZad bdmdhjy kg_
Z[khexlgzZy hlf_ldZz f abfhc ]h~h\

J)LIXUHUDSK RI WKH DYHUDJH PRQWKO\ YDOXHV RKH UU RXHFES M X D M

DQRG WKH VQRZ SDFN KHLJKW DW WKH ZHDWKHU RWDWLRQ V

LQ WKH ZLQWHU RI
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lehlghklv kg_1Z \ ] kf
JbkmghdAZ\bkbfhklv dhwnnbpb_glZ | _iehijh\h*ghklb kg_]Z hl _]h i
JLIXUHHSHQGHQFH RI WKH VQRZ WKHUPDO FRQGXFWLYLW\
GZ jbkmgd_ ihdZzazgh "~\mo abf hlgx®v g_ y\ley I|ky j_ ij_a_gl:
| _iehijh\h~ghklb kg_]1Z \ azZ\bkb Hr"gZdh 7~Z°_ 1Zdhc dhjhldbc jy”® gZ][e
iehlghklb \ khhiI\_IklI\bb k nhjfm ihalhey_ | m\b”~_Iv hkgh\gu_ aZdhghf
kK\_ " _\uizZ\r_]h kg_ 1z ijb iebkke_~m_fh]lh ijhp_kkZz
! ] kf dhwnnbpb_gl | _iehijh) G_h[oh”Abfh hif_Iblv glh kg_]lhaZz
W dZe kAkfA]jZz"mk Z ~ey "\mo oheh”guo i_jbh~h\ jZkkfzZljb\Z_
i_j_djbklZzeebah\z\r_]hky \_k_g~Zgghc jZ[hl_ abfu ]h~h\  yley
iehlghklvx ! ] kbhwnnbpb\_kvfzZ kdjhfgufb "ey wlbo \ukhl ih kjZ
| iehijh\h~ghklbwm®>_ dZe kAkfA]lk jzZg__ gZ[ex~zggufb ih f_I_hklZg
+ |h _klv \ jZa [hevr_ :gbroh ]h~ru b :b[]Z
Dhg _qgh \' j _Zevguo mkeh\byc]h”u
fhlml gZ[ex~ZIlvky kdzZqgdb ieh L_i_jv \_jgzfky d liZnbdnm
h[mkeh\e_gh ]_g_abkhf nhjfbjh\zZij_~klZ\e_gghfm gZ jbkmgd_ b ihi
fZkkb\z \brhf hkz~dh\ oh~hf h[tykgblv ZghfzZevgh_ ih\_~_gb_ |_fi
\ha”~moz \_ljh\uf j_"bfhf wdkiha'kg_]Z g9gZ mjh\g_ K k f ihr"klbez
bgkheypb_c¢c b IZzd "Ze _ ih\_joghklv gZ i_j\hc kg_Jh\hc kiZgphbt
HrgZdh \ha\jZsZykv d | _f_ ":bxg_ lh~z
g_h[oh”rbfh ih”rgq_jdgmlv glh ij JZkkfhljbf ]jZnbd oh”~zZ kj_~g_f_ky
kg_"gh]lh ihdjh\Z [he__ f I1_fi_jzZzlmj kg_]Z gZ i_j\hc kg_]h\hc k
ith\_joghklb ]JimglZz ihn kg_] jbkmghd gZ jZaguo mjh\gyo abfhc
jZkkfZljb\Z_fh]lh jZchgzZz gZ ijhly]h”h\
oheh”gh]lh i_jbh~Z hklZzlky iheh DzZd \b”gh d dhgpm ~_dZJ[jy }

\ k\hx hg_j_"v k\b~_| _evkl\m_I \ ikg_"ghf ihdjh\_ gz ¢ kg_]lh\hc klzg
ijhf_jazgb_ ihq\ b ]Jjmglh\ hlkmlk mjh\g_ K kf knhjfbjh\Zeky mklhcoc
G_ \kIlmizy \ kihj k hiihl_jfhdebg iheh bl_evguo |_fi_jZImj

khleZrmkv qglh jy®» gZ[ex”® _gbc khklhysbc ba
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JbkmghdOh” kj ~g_ f _kyqguo \_ebgbg | _fi_jZImju kg_JZ & jZaguo ]Jem[b
]h~rh\ F_|_hklZgpby © y kg_]lh\Zy JhazZ Omlhj?2
JLIXUHKH FRXUVH RI WKH DYHUDJH PRQWKO\UHMWK B RW K'\Q RD W/
:HDWKHU VWDWLRQ VW VQRZ 5RVH .KXWRL

'gZeba oh”Z kj_"g_f_kyqgghc Bf _ggh wilb Ilzieu_ hkz~db b knhjfbj
\ha“"moz jbkmghd ithdZa \ur_mdZazZgguc |_jfhdebg \ \b"_ \eZz
kj_~g_f_kyqgZy | _fi_jZlmjz \\h*hgZkus_ggh]lh Iy zeh]h kg_"gh]h ie
jZkkfzZljb\zZz_fuc i_jbh” JueZ hljtk =jZnbd f_|_hjheh]bqgq_kdbo we_f_ g
hrgzdh g_ [m~_f azZ[u\Zlv qlh ¢ kg _]h\hc klZgpbb az *~_dZJ[jv
kj_~g_f kyqghc | fi_jZImj_ ]h~h\ b ~Zggu_ ih f_I _hwe f_ gl
NZdlbg_kdZy kjhggZy gZ[ex”zgt c¢ kg_]h\hc klZgpbb b gZ kg_]heZ\bg¢
\ha"moZ bf _ezZ agzZqbl_evgu_ dh©JhazZ Omlhj2 ihdZaZgu \ IZ[ebpZo
i_jbh~ [ueb hif_qg_gu hll_i_eb jbkmgd_
dhlhjuo \uviz~Zeb hkz~db \ "b*"dhc nZa_

LZ[ebpZF_l_hjheh]bg_kdb_ ~Zggu_ gZ <c¢ kg_]h\hc klZgpbb az ]
7TDEOWHWHRURORJLFDO GDWD DW WKH VW VQRZ VWDWLRQ IRU

‘ Bramnocte| Hanp. Ck Betpa, | Ck. BeTpa, | OTp. Kopotk. | nyGuna tcHera, | t chera, ‘ tcrera, | tcHera, | K-Bo ocap,. | K-Bo ocag.
Bpemn (MCJ+3 or |t 803aYxa OTH. BeTpa <p. MaKc. wan. cHera tnoe. cvera | 100cm 50cm 25cm Ocm GyM. nep. CTb CPeRH. | 0CTB Make |
Yueno €p.MMpOBOTO (oC}) (%) (rpan) {mic) (mic) (Wim2) {cm) {oC) (o€) (oC) (o€) (oC) (Mm) (Mm) (Mmiu) {Mmiu)
20.12.2009 10:00:00 -1.679 100 A A A 4334 983 -0932 -1,078 0477 0,328 0313 924 0 0 0
29.12.2008 10:30:00 -2,124 100 A A A 47,92 894 -1497 -1,064 0472 0,325 0,314 924 0 0 0
28.12.2009 11:00:00 2,404 100 A A A 6531 1022 -1.881 -1,052 0471 0,321 0319 924 0 0 0
28.12.2009 11:30:00 -3,185 100 A A A 66,39 1018 -2,827 -1,042 0,458 032 0318 924 a 0 o
28.12.2009 12:00:00 3,077 100 A A A 7085 892 -2,501 -1,035 0453 032 0313 924 a 0 o
20.12.2008 12:30:00 -2.861 100 A A A 65,18 979 -2,364 1,021 0452 0,32 0313 924 0 0 0
29.12.2000 13:00:00 2,477 100 A A A 80,3 98,7 -2316 -1,014 0,444 032 0,314 @24 [’} 0 0
29.12.2009 13:30:00 -3.431 100 A A A 64,32 104,6 -300 -1,003 0,438 032 0,313 624 0 0 0
29.12.2009 14:00:00 3,426 100 A A A 3633 1087 2,761 -0,991 0,433 032 0,311 o24 0 0 0
20.12.2009 14:30:00 3,439 100 A A A EIag 106,1 2954 -0,983 0433 -0,319 031 924 0 0 0
29.12.2009 15:00:00 3,641 100 A A A 3827 1087 -3.347 -0,974 0428 -0,314 0,305 924 0 0 0
29.12.2009 15:30:00 -3.877 100 A A A 2742 1086 -3,538 -0,965 0417 031 0,302 924 0 0 "]
28.12.2009 16:00:00 4,089 100 A A A 20,82 103 -3.607 -0,954 0414 -0,304 0,298 924 0 0 0
29.12.2009 16:30:00 4218 100 53,4 0,874 3,462 9,64 106,6 3,746 0,943 0414 0,301 0,294 924 (] 0 0
29.12.2009 17-00:00 4177 100 356.4 099 4,147 1,469 1075 3376 0,935 0414 0,301 0,295 924 0 0 0
28.12.2008 17:30:00 -3.908 100 2,504 0,738 4,538 0,046 110 -3,261 0826 -0,406 -03 0,285 924 a 0 0
20.12.2008 18:00:00 4,663 100 EEER) 1,947 6,142 0 175 -4,232 -0916 0,405 0,301 0,204 924 Q 0 0
20.12.2008 18:30:00 4,311 100 57,3 0,874 4,127 0 1152 =327 -0,905 0,405 -0,301 0,288 924 0 0 0
29.12.2009 19:00:00 -3.251 100 44,42 1315 5,125 0 16,4 -2543 0,898 0,404 0,294 0,281 o624 0 0 ]
29.12.2009 19:30:00 3,025 100 672 1158 4,714 0 158 =243 -0,888 0,295 0,293 0,285 24 s} 0 0
20.12.2009 20:00:00 -2.929 100 54,94 1,278 8572 0 1185 -2405 -0,876 0,293 -0.291 0,285 924 0 0 0
29.12.2009 20:30:00 -3.539 100 71,67 1565 3,834 0 1143 -2947 -0.87 -0.387 0,292 0,283 924 [’} 0 0
29.12.2009 21:00:00 -3.793 100 3812 0,448 2,347 0 1143 -3334 0,865 -0.386 0,291 0,276 624 0 0 0
20.12.2009 21:30:00 -4.242 100 46,47 0,163 2,328 0 156 -3.897 0,854 0,384 -0,28 0,276 924 0 0 0
29.12.2008 22:00:00 -4.814 100 105 0383 3,208 0 120 -4,358 0,846 0,382 0,288 0276 924 0 0 )
29.12.2009 22:30:00 504 100 1089 0,041 1,895 0 1205 4571 0,839 0378 0,286 0,275 924 0 0 0
29.12.2008 23:00:00 5,133 100 A A A 0 1241 -4,579 0,831 02377 -0.283 0275 924 Q 0 o
20.12.2009 23:30:00 -5,003 100 A A A 0 1212 -4519 -0,825 £0.273 -0,282 0275 924 ] 0 1]

libf_qZgb_ >Zggu_ ih \_Ijm k \ibkZgguf]l]ag@hdhplhbhhde ©OntdZau\lZxl gZ hlkn
"Zgguo “Zlgbd Zg_fhjmf[hf_jZ + h[e_"~_g_e b g_ \jZsZeky
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LZ[ebpZF_I_hjheh]bg_kdb_ ~Zggu_ gZ kg_J]lheZ\bgghf ihklm ©JhZ Omlhj
7TDEOWHWHRURORJIJLFDO GDWD DW WKH 5RVD .KXWRU VQRZ DYDODQ
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JbkmghdOh” |_fi_jZImju \ha*moZ hkz~dh\ b \ukhlu kg_"gh]h ihdjh\Z abf
9Z kg_]heZ\bgghf ihkim \ pbjd_ JhaZ Omlhj hdj ykkghKI\Zy|Jh&zz @pblinje
JLIXUHSLU WHPSHUDWXUH SUHFLSLWDWLRQ DQG VQREMHSVBERKHL
DYDODQFKH SRVW LQ WKH 5RVD .KXWRW ¥RBREZXYR\WIHDKXWRH Z|

JZkkfZljb\Z_fuc kehc miehlgzkeh_f qlh ohjhrh \b”gh gZ 1]jZnbd_
gZ mjh\g K k f [eZ]tkj_"~g_kmlhgguo | _fi_jzZlmj kg _]1Z gZ
ijhkms_klI\h\Ze \ kg_"ghc lhes_ ~ mjh\gyo gZ i_j\hc kg_]h\hc klZgpbb aZz
hdzazeky \ke_~kl\b_ 1Zygby k]Jh~*Z jbkmghd
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1,000

érmom
JbkmghdOh” |I_fi_jZImj \ kg_"ghf ihdjh\_ \ fZ_ ]h~z
F_I_hklZgpby © y kg_]h\Zy JhaZ Omlhja

JLIXUH/THPSHUDWXUH RI WKH VQRZ SDFN LQ 0D\ "HDWKHU V\

G_h[oh”bfh hiIf_Iblv glh wlhldjmluo kdehgZo ijblj_[g_\hc gqZklb oj_[l
kms_klI\_ggh baf_gbe _klI_kI\.b d koh”m \_k_ggbo ezZ\bg \eZ gh]h &
|_ieh\h]h ihlhdZ hl ]jmglZ \\_jo gkg_]Z
lhesm HleZ"Zy \ukhdhc ieh WIb ezZ\bgu ijb\_eb d mgbqglh _
kKhhi\_IkI\_ggh I_iehijh\h~ghkljZklbl_evgh]h ihdjh\Z kdehgh\ jh*h"_

agZgbl_evgh m\_ebqgbe hilhd ihglbckdh]h dhlhjuc [m”~mgb \fhjh™
ih\_joghklb ]jmglZz qlh \ k\hx hg kl_[eyfb b ebkl\hc \ kg_"gmx lhesm i_
d jhkim hljbpzl _evguo | _fi_jZlngZ]jmadm hl “\b " ms_]hky kg_"gh]h ie
mjh\g_ K kf Ih _klv d ihgb ' _gb>dhjg_\mx kbkl_fm <ke_2klI\b_ fZehc

gZ ihg\_ ih” keh_f kg_]Z ~h hihg\_ggh]h kehy kf hg g_ \u”™.
agZg_ghbc gZ]jmadb b [ue kh”jzZg \f_kl_k jZklbl_
Ih*h[gu_ y\le_gby qZklh \hi jbkmghd

Zlfhkn_j_ ]~_ 1Zd “_ \hagbdz_|I G_h[oh”~bfh hilf_Iblv glh ih”~h[g

f I _hjheh]bb _]1h gZaul\Zxl keh_f eZ\bgu J[ueb azZnbdkbjh\Zgu b gz
Azl _f fZckdb_ lzieu_ ~h b mqgzZkldZo dzZd gZ k_\_jghf 1Zd b gZ x°

gZkulbeb kg _"gmx lhesm Ilziehcoj [IZ :b[]Z

ijb\_eh d g_mklhcgb\hklb kg_"gh]h ihdjh\Z gz
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Jbkmghd=jmgl khj\Zgguc \_k_gg_c eZ\bghc fhdjh]lh kg_]Z \ pbjd_ Jha
eZ\bggh]h ihklZz Nhlh = E Fhjhah\Zz
JLIXUHRLO WRUQ RII E\ D VSULQJ DYDODQFKH RI ZHW VQIRQ FIKH W
SRVW 3KRWR E\ *HRUJ\ / ORUR]RY

JbkmghdEZ\bgguc kg_"gbd Kg_"gu_ \Zeu i_j_djulu khj\Zigewi hjkhgthf b j
Nhih = ; =hjeh\z
JLIXUHBYDODQFKH VQRZ SDWFK 6QRZ UDPSDUWYV DUH EORFNF
3KRWR E\ * % *RUORY



=B>JHKN?J: HI:KGU? IJHP?KKU B Y<E?GBY Lhf <ul

Qzklu_ hil_i_eb b klyaZggu_ k
AZdexq_gb_ hkzZAdb \ "bAdhc nZa_ kihkh[gu knhijfb]
>ey jZkkfZljb\Z_fhc I_1lhes_ kg_"gh]h ihdjh\Z \eZ]lhgZkus_
ijh[e_fu k\yaZggu_ k ijhf_jaZgb iezklu h[jZamxsb _ | _jfhdeb

yleyxlky ZdIimZevgufb Ijhf_jaZglkihkh[kl\mxsbc h[jZah\Zgbx \_k _ggbo
\hklhgghf kdehg_ oj_[IZ :b[]Z \ezZ gh]lh b fhdjh]h kg_]Z

lhke_~g__ bf__I dzd iheh'bl_e < _kghc ]h~Z gZ Jhjgheu ¢
hljbpzl_evgu_ klhjhgu D iheldhfie_dk_ ©JhazZ Omlhj2 DjzZzkgZy lhey
hlghkblky agZqbl_evgh_ rkg_"gu_ eZ\bgu jZajmrb\rb_ ih”klbeZ
kljhbl_evkI\Z nmg~Zf_glghc qZkihqg\ _gguc kehc ljbgbghc jZajmr_

khhjm™_gbc D hljbpZIl_evguf * gihg\_ggh]h kehy y\behkv I1Zeh_ khklhyg

jZgg_]lh ih dZe_g~Zjguf ~ZIZf ih~ kg_"guf ihdjh\hf Ih~h[gu_ kg_ ¢

kdehgh\ eZ\bgu kemqgZcgu b ijhbkoh”yl djZcg_ |
BkdmkkI\_ggh_ hkg_"_gt ) AN

gZiue_gb_ kg_]Z g9Z ]Jheuc 1]j Ciez]h"Zjghklb

yley Iky \_kvfzZ ijh[e_fZlbgguf ba Alhj \ujz Z | Jem[hdmx [eZ]h*Zjgl
ijblhdz 1_iez hl ]jmglh\ ]hjgh]lkhljm~gbdzf HHH ©Bg aZshbhlz? ]
JZ[hlu ih hkg_"~_gbx kdehgh\ p =hjeh\m = ; BkzZz \hc ? O ;_g”N_ebzg

ijhba\h”~blv ihke_ mklzZgh\e_gbyk[hj b h[jZ[hldm fZl_jbZeh\ iheh _g
kg_"ghlh ihdjh\Z ijbgzf _]h fthkgh\m ~Zgghc klZIvb
lhesbgZ "he gZ khklzZ\eylv k f

Ebl_jZImjz 5HIHUHQFHYV
=HKL DebfZl KKKJ jZchgb *267 _.OLPDW 6665 UDLRQLUF
kiZlbklbq_kdb_  izjzf lju debfVWDWLVWLFKHVNLH SDUDPHWU\ NC
nZdlhjh\ ney | ogbg_kdbo GO\D WHNKQLFKHA2ZNK WVHOHL
F =hkm7Zjkl\_gguc dhfbl_| k&OLPDWH Rl WKH 8665 5HJLRQDOL
klzgnrzjlzf k SDUDPHWHUV Rl FOLPDWLF IDFW

SXUSRVHV@ ORVFRZ 3XEO R
&RPPLWWHH IRU 6WDQGDUGV
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Lbohhd_Zgkdbc hd_Zgheh]bqg_kd

< B Bevbqgqz\Z ><H J:G ] <eZ"b
GROJLNK#SRL GYR UX

gghlZpbPymgzybeyxlky h~rgbfb &
dzZlZkljhnbg_kdbo ijbjhrguo
ijbghkysbo dhehkkZevgu_ |z
mghkysbo [hevrh_ gbkeh qg_eh)

libgbgu \hagbdgh\_gby pmgZzf
jZaebqgufb ih"\h”~gu_ a_
ih"\h~gu_ hiheagb ba\_j \gbyZ\n
ba\_klgu kemqgzZb \hagbdgh\_

j_amevlzZl_ h[jmr_gby \ fhj_ [he
b h[\Zeh\ Bamgqg_gb_f nbabdb
jZa\blby pmgZfb azZgbfZebkyv
ijhr"he zZxl azZgbfzZlvky mqgzgu_
Hkgh\gh_ gzZijz\e_gb_ bkkeaZ\g\z
ihkljh_gb_f djzldhkjhgghlh
a _fe Iljyk _gbc < gZklhys
ljZ"bpbhggu _ f_lh”~u djzl
ijhlghabjh\Zgby pmgzZfb hkgh\
k_ckfheh]bg_kdhc bgnhjfzZpbtk
a_fe_Iljyk_gby \j_f_gb Jez\gt
f_klhiheh  _gbb WwZbp _glFZ]gh
a_fe_Iljyk_gby ij_\urZxsZy m
ihjhlh\h_ agZq_gb_ dhlhjh_ |
jZaguo pmgZfb] _gguo ahg hJu
\urZq_ ij_"mij_""~_gby h pmg
agZgbfhklv b ZdimZevghklv
ijh[e_fu hqg_gv \ukhdZz [hé&dg
"bag_ggh g_h[oh~bfZ Ney
gZk _e _gby ieZg_lu “b\ms_]h
jZchgZo DZzZd ihdzZau\Z_1l bkll
N kylbe Ibc hkh[_ggh khlul
]h~*h\ b ihke_"gbo e_I w
jZ[hlu kem Ju ij_"mij_""~_gbc
NZe_dz hl  hk\hkh\_jr_gkl\z
ij_"kdzZaZggu_ dzIzZzkljhnbqg_k
iehoZy hp_gdZ wg_jlbb \haghb
h{ty\e_gby eh guo Ij_\h] ijb\h~

wdhghfbgq_kdbf b khpbZevguf
k\yazgh ij_ A \k_]h k
'"ROJLNK * | '"ROJLNK 6 *

SKHQRPHQDYRO LVV SsS
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‘2, +6
'()250%$7,21%/ )($785(6 2)
7681%0,

*ULJRU\ , '"ROJLNK 6WDQLVOD"

9, ,OfLFKHY 3DFLILF 2FHDQRORJL
5$6 90DGLYRVWRN 5XVVLD
GROJLNK#SRL GYR UX

SEVWUD¥VXWQDPLY DUH RQH
FDWDVWURSKLF SKHQRPHQ
GHVWUXFWLRQ DQG FODLPL
OLYHV 7KH FDXVHV RI WVXQDPLV FI
TXDNH XQGHUZDWHU ODQGV

(YHQ FDVHV Rl WVXQDPL DUI
FROWGDRI D KXJH PDVV RI URF

IURP GLIIHUHQW FRXQWULH\
VWXG\LQJ WKH SK\VLFV RI
GHYHORSPHQW RI WVXQDPL'
UHVHDUFK LV UHODWHG WR/WKH FR
IRUHRDVAMMD UWKTXDNHV &XU!I
PHWKRG RVHWKPRWW XQDPL IR
RQO\ RQ VHLVPRORJLFDO |
PDJQLWXGH PDLQ VKRFN WL

$Q HDUWKTXDNH PDJQLW
SUHGHWHUPLQHGWKKHDWHGKRI®OG YDO!
WVXQDPLJHQLF JRQHV XVXD
ZDUQLQJ 7KH VFLHQWLILF VI
WKLV SUREOHP LV YHU\ KLJK
PDMRULW\ RI WKH ZRUOG V
UHJLRQV $\ RIKHHEIHQIQWR G HF

WKH HYHQWYV RI DQG

VKRZV WKH HIILFLHQF\ RI W/
PLOGO\ LV IDU IURP SHUIHFV
WVXQDPLY SRRU HVWLPDWLI
WVRDRW IDOVH DODUPV O
FRQVHTXHQFHV 7KLV LV SUL
UHOLDEQ/M WKRWAMXQDPL IRUF
UHFHQW \HDUV EDVHG RQ
QHWZRUN RI *36 UHFHLYHUYV
WHFKQROPBLIPHH\G DWHVROYLQ.
ILQDO UHVXOWV RI ZKLFK DU
WKDW VROYLQJ WKHWSUREDHP RI
IRUHFDVW EDVHG RQ UH]|
GHIRUPDWLRQDO SURFHVVHV

RI WKH WVXQWKH RRRMWQSUR

'"HIRUPDWLRQ®OR VIS EWXH H W DRD WEV SQR F +

,Q 5XVVLDQ DEWWUDFW LQ (QJOL




=B>JHKN?J: HI:KGU? IJHP?KKU B Y<E?GBY Lhf <ul

Ahklh\_jghlh djzldhkjhqgBA]pnmph](UHVHDUFK ZKLFK ZLOO EH ¢
JZ[hlu ihke _~gbo e | hkg SDSHU
ijbf _g_gbb jZkij_™ _ezgghc k _Ib *36
ijbzfgbdh\ kbkl_fu '$57 Ki

| ogheh]lbc gZijzZ\e_gu g9gZ j_

ijh[e_fu gh blh]h\u_ j_ame
bkke_"h\Zgbc ihdZ g_ \b*gu F

j_r_gb_ az™dpgbldhkjhqgh]h [

pmgZfb hkgh\Zggh]h gZz

j_1bkljZpbb N nhjfZpbhgguo
ijhbkoh”~ysbo \ hqgZ]h\hc hJ«
\hagbdgh\_gby pmgZfb y\e
i_jki_dlb\guf gzZijz\e _gb_f bkke_"h\Zgbc

Dexqg_\u_ kehp\mdgzfb a_fe | .H\ZRUGWVXQDPL HDUWWTFXDNH
djZldhkjhgguc ijh]lgha A n IRUHFDVW GHIRUPDWLRQDO
ZghfZebb eZa_jguc N *36 UHFHLYHUV '$57 VA\VWHPV
*36 ijbzfgbd kbkl_fz '$57

<\ _" gb_ k _ckfhklZzgpbc b \ukhdhlhqguo baf_j

Ba\_kigh qlh h~gbf ba kzf MIMN\9y fhiy hd_zgz Gh 1_ft g_f_g__

dZ1Zkljhnbg_kdbo y\e gbc A _f  An"4 \ _sz [hevr_c ki_i_gb ihdZ
mazfb dhihih i bahkbl ackI_|_gv g_j_rzgghklb ijh[e_fu djzZldhkjkF
pmg Jjh_ by “ijhlghaz pmgzfb

wdhghfbg_kdbc ms_j[ b ijb\h~bl d < gzklhys _ \j_fy h]jhfgh_ dhebq

e - . ;
_jhet < dzq_ki\_ - ozjzdl_jgh o006 TiZ(nt T ihk\ysz Iky  nb:
fh gh ijb\_klb pmgzZfb dhlhjh_ .
; \hagbdgh\_gby b jZa\blby pmgZfb
N dZIjy ]h~rZ \ Bg”bckdhi, . :
mg_keh ‘bagb [he ep) N ghjza”_eblv gz
9_ g —— q- wdki_jbf_glZevgu_ k g _dhihjuf nbal

\ualZgh fhsguf a _fe Iljyk_g A
fzdkbfZevguf agZq_gb_f fZ]gbImh[tf):]If\g—e%Zij gz[exdﬁl—hfjuuookb]gizg\qbl ]
>6WHLQ 2NDO @ HI —Ckl\t[hevrggkl\h_ -

jzaebggu_ j_]Jbhgu iezg_lu gh |_hj Ibg_kdb_ dhlhjuo f_gvrbgkl\h
Kl _i_gb wih dZkZ _Iky Yihgbb Mc i h 1 e izev
kKl _i_gb Yihgby kIjzAZ 1 hl g — d -9-!

d,gZijZ\e_gb_ jZ[hl ihk\yszgguo ijh[
pmgzZfb k\lyazZgh k j_]JbkljZpb_c pmgZft
bo \hagbdgh\_gby b \uiheg_gby "Ze\

a_fe_Iljyk_gbc b pmgzfb 2z Iz
gZmggh |I_ogbg_kdh_ jZa\blb_ 1

qlh. /\\ Zgghf- !_lbhg_ Iezg'—fh"_evguo jiZkqgzlh\

knkj_thing_gu 1] "hiu_ gzmag < jzZ[hl >7LWRY HW DO
jZajZ[hldb gZijZ\e_ggu_ gZ . . - .
\hagbdgh\_gby b jZa\blby a_f knhjfmebjh\Zgu hkgh\gu_ gZijz\e

- E\uiheg_gby "Zgguo bkke ~h\Zgbc
ij_"mij_"~_gb_ h pmgzZfb azZ\bkbl hl [
hij_~ e _gby ihl_gpbZevghc hiZkghklb

pmgZfb
?keb ijh[e_fzZ djzldhkjhqggh]l
a_fe_ljyk_gbc ~Ze_dZ hl k\h_]F

. < . : N
az7zqz h[gzjm'_gby fhf_giz \l- Pl-J_zevghin Aj_f_gb =h Ih]h dzc
mgzfb dz'_Iky \iheg_ j_rz_the '—i-K-dmll_J_Ihiu_ ebgbb
pmg _IKy 9_1_rs_ Wg_jlby pmgZfb fh'_| o0Zzjzdl_jba

hkljh\Zo b gZz ijbe_]Zxsbo . : . S
mkiZgh\e gh [hevrh dhebq ki\h 122imrbi_evguc ihl_gpbze ]_g_jbjm_fu

*36 ijbzfgbdh)\ [he__ “hgguo

>he]lbo = B >he}*bahKfZpbhggu_ ijbagzZzdb pmgzfb =b"jhkkkpZ bHiZzkgu_ ijl
y\e_gby L <ui K 26
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G_"Z\gh [ueb ij_~eh _gtj_]lbhgu hdjm Zxsb_ qg_luj_ k_ckfb
g_azZ\bkbfuo ih?"oh”Z "ey hij_" _«Zdlb\gu_ ahgu km[*mdpbb Yihgbx Qb
bklhqgqgbdZ pmgzZfb h”bg hkgh\Zg gz ij_~f_ | bo ihl_gpbZezZ \ ieZg_ \haft
2FHDQ $VVHVVPHQW DQG 5HSR bkihevah\Zgby 7ey jZgg_lh ij_~mij_"~
+ '$57 \h \j_fy jzZkijhkljZzg_gby f_klguo pmgzZfb k bkihevah\Zgb_f 1Zdb
Aim]lhc hkgh\Zg gZ gZa_fghc ijb[j Hkgh\gu_ \u\h?u jZ[hlu aZdexqgZxlky \ |
leh[Zevgh]h ihabpbhgbjh\Zgby ~ ohly g_dhlhju_ j_]bhgu iehoh ih~oh?”
] g jZpbb pmgZfb wlhlh Ibiz jZzgg_lh ij_~mij_"~ _gby gZ

Hkgh\hihez]zZxsbfb bgkljmf_¢[_j_]1h\Zy ebgby Qbeb Ajm]b_ j_]1bhg
kj_~kI\zfb \ gZklhys__ \j_fy [h dZd Y\Z Bg~hg_aby fh]lml \dexqZlv
bkke_"h\Zl_e_c 1ijbagZgu kbkl_gZ[ex”_gby pmgZfb \ k\hb ijh]gha
*36 ijbzfgbdb "hklzZzlhgghc azZz[ezZ]lh\j_f_gghklvx iha\h

Ilh~"oh” *36 mqgblu\Z_ | ~bg:ijbgbfZlv k\h_\j f ggu_ f ju Ne
ijhp_kk a_fe_Iljyk_gby ih”oh” bcwnn_dIlb\gh]h j_Z]bjh\Zgby gZ m]jham |
h[ _ki_gb\zZ_ | nzZdlbg_kdmx hp_ Ke _~m_1 hif_Iblv glh g _\hafh gh r
jZKijhkljZzgyxsboky \heg pmgZfb \k_ Ibiu pmgZfb]_gguo y\e_gbc gZ fhj_
ijb\h~yl d kh]lezZzkh\zZgguf wg_f_klZzo A_fe_ljyk_gb_ gZ Kmfzlj_
rdZezZf ~"ey jZgg_]lh bamq_gby pm ] 0z \ualZeh kzZfh_ kf_jlhgh

Gz hkgh\_ wlbo fghlhh[pmgzZfb \ bklhjbb H~gZdh \' | _q_gb_ i_j
j_amevlizZlh\ \ jZ[hl_ >7LWRY HVk_ckfbqg_kdbfb f _Ih”rZfb g_ [ueZ mklZ
ihr"oh” d hij_~ e _gbx wg_j]lbb bkl gzklhysZy hiZzkghklv djmigh]lh pmgzZfb
\ j_Zevghf \j_f _gb h[t_~bgyxst < jZ[hl_ >% OHZLWW HW DO @
f ThrzZ GZ i_j\hc klZ~bb hij_~ eybklbgguc jzZaf_ j a_fe_ ljyk_gby b ihl_
pmgZfb ih ]Jeh[Zevghc k_Ib *36 pmgZfb fh gh hij_~_eblv k ihfhs
a_fe_ljyk_gby k p_evx jZgg_]h ijleh[Zevghc kbkl_fu ihabpbhgbjh\Zgby
\'[eb'g _c ahg_ AZzZIl _fih [eb Zcrbm _ qg_j_a fogml ihke_gZqZeZzZ
'$57 mlhqggy_lky wg_jlby pmgZa_fe_Iljyk_gby hlke_"b\zZy kj_"~g__ k
ih\ur_gby 1Ilhgghklb ijh]Jghah\ b ih\_joghklb A _ feb k\yvazggh_  k ijb
lj_\h]b Dhf[bgZpby wlbo "\mo k k_ckfbg_kdbo \heg < |I_q_gb_ g_kdhe\
\j_f_gb fh _I ij_"~eh blv ijb\e_dkf_s_gb_ ! ff h[gZjm 'b\Z_Ilky ~Z°_\ B
\hafh ghklv ~ey jZgg _]h hij_~ _eqlh kh]JezZzkm _|ky k j _amevlZlZfb ihem
pmgZfb k p_evx kiZk_gby [hebkihevah\Zgb_f ~Zgguo ihemqg_gguo
g _eh\_q_kdbo "bag_c b jZgckh[ulby Wilb kf s gby ihrjZamf _

ij_“mij_"~_gbc h pmgzZfb k p_evx0Z “ glh mdZau\lZ_1 gZ \ukhdbc ihl
eh guo Ij_\h] h[ m]jha_ pmgzZfb pmgZzZfb < 1Z[hl_ mi\_j ~"Z_1lky
AZ ihke_"*g_ " kylbe_Ib_ kms_klI\mxsZy bgnjZkljmdImjz *36 fh  _

"Zlgbdh\ \  hildjulhf hd_Zg_  bkihevah\ZgzZz dzZd wnn_dlb\gZy dhf
ZgZebabjh\Zlv bgnhjfZpbx h kbkl_f ij_"mij_"~_gby h pmgZfb
pmgZfb g _mdehggh m\_ebgb\Zz < jZ[hlZo >6RQJ +DQ *XVPD
[ez]lh~Zjy gZpbhgZevguf dZ[_ev ;X 6RQJ 7DQJ HW DO
f_""mgzZjh~rguf kbkl_fzf 1Zdbf dh[hkgh\u\Z_1lky i_jki_dlb\ghklv bkiheve
'$57 *36 kbkl_f b jzkij_~_ezgguo kbkl_f Ibiz
lhemq_ggZy bgnhjfZpby ZgZ “~ey jZgg_]h ij_"mij_"~_gby pmgZzZfb
p_evx ij_“mij_""~ _gby pmgZfb < jZ[hl_ >6RQJ HW DO @ ZgZz
|_dmsbo ij_"mij_"~_gbc h pmgzf *"Zggu_ h pmgZfb b \ua\zZ\r_]h _]h a_fe.
gZ jZchgu kj_"~g_c¢c b ~Zevg_c aih NZgguf pbnjh\hc k _ckfhf_Ijbb
>:LOOLDPVRQ 1HZPDQ @ kimlgbdh\hc jZ~"bhehdZpbhgghc Zevl
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H[Z f_Ih~"Z g_aZ\bkbfh aZibkZeb - Gh gZ gZr \alJey™ gZbl[he__ i_jki_
K_ckfbg_kdb_ azZgglubkihevah\zZe f_Ih”" djzldhkjhgghlh ijhlghaz pm
hp_gdb izZjzf Ijh\ jZaehfzZz a_fe hkgh\Zgguc gZ bgkljmf_glZevguo f
ljzof_jgzZy fh”"_ev h[s_c pbjdme >>he]bo b 7] >he]l]bo b 7] >
2*&0 bkihevah\ZezZkv ey fh™_e @ b ijbf _gzgguc Ney hp_¢c
pmgZfb gzZ[ex~Z_fuo kh kimlgbipmgzZfbhiZzkghklb KmfzZljzgkdh]h a_fe_
ihdZzazgh gqglh wlb ~\Z gZ[hjz "Z ]hrZ >>he]lbo b 7] Z >helbo
bgnhjfZpbx h[ bklhqgbd_ pmgZzZfl [@

g_aZ\bkbfuo f_Ih~bd bg\_jkbb | , . .
\heg b fhA_ebjh\Zgby hd zgz :g... _—"hifzpbhgguc f_Th®j_Jbkijzpb
g_azZ\bkbfuo j amevizlih\ Jh\hjbl 1P@9Zdh\ pmgZtb

kdhev  _gby y\@XZblkg__ \Z guf mk JZajzZ[hldZz gh\uo | _ogheh]
hij_~_eyxsbf fhsghklv pmgzZfb Z djzldhkjhqggh]h ijhlghaz hizZk:
kdhjhklv jZajmr_gby |_dlhgbq_ki/]b*jh*bgzZfbg_kdbo ijhp_kkh\ A _ feb
hij_~_eyxl ijhkljZzgkl\_ggu_ azZd pmgZfb ®©\hegu m[bcpu? b 7] bo i_e._

pmgZfb br glbnbdZpbb gZ klZ~bb aZjh "~ _gby &
G_kfhljy gZ 1ihke_~gb_ bgg bf__ | ]jhfZz*gh_ agZq_gb_
jZajZ[hldb Z\lhju jZ[hlu >.RU GZ ~Zgguc fhf_gl ijZdlbg_kdb
kgblzxl qglh djzldhkjhgguc ijh]g “hklzZzlhggh gZ”~z guo f_Ih~h\ j_ lbkl]
wnn_dlb\gh_  ij_“mij_"~_gb_ h \hagbdgh\_gby hiZkguo ]b”jh”"bgZfb
dexq_\Zy ijh[e_fZ kem [u pmgZfbijhp_kkh\ A feb glh ijb\_eh
\j_fy ljz*bpbhgguc f_Ih” djzZlcdzlzZkljhnbg_kdbf kh[ulbyf ihke_ _"~gbo e
ijhlghabjh\Zgby pmgZfb hkgh\Z < dzZqg_kI\_ ozjzdl_jghlh ijbf_jz fl

k_ckfheh]bg_kdhc bgnhjfzpbb ijb\_klb 2~\Z KkhJulby dhlhju_ k\yaZz
a fe |ljyk_gby \j_f_gb JezZ\gh]la_fe_ljyk_gbyfb ijhbahr_~rbfb \ a_fghi
f klhiheh™ _gbb wibp_gljz ih~r fhjkdbf ~ghf < N dZJj_ 1h
a _fe ljyk _gby ij_\urzZxsZy mklijhbahreh fhsgh_a_ fe_ Iljyk _gb_\ Bg"t
ihjhlh\h_ agZq_gb_ dhlhjh_ jZhd_Zg_ \ j_amevlzZl_ q_]h h[jZah\Zeh
jZaguo pmgZfb]_gguo ahg h[uq mgzkr__ “bagb [he_ _ g_eh\_d >6\
\ur"Zg_ ij_"mij_"~ _gby h pmgZfb @ Ijb wlhf g_ [ueZ h[ty\le_gZ Ij_\
hkgh\Zgguc gz ©fzZ]Jgblm~gh ]J_k\yab k h[jZah\Zgb_f pmgzZfb < yg\Zj_
ijbgpbi_2 ijhkl b ~h\hevgh wnnijhbahreh fhsgh_a_ fe Iljyk_gb_ \ L
djZzcg_c f_j_ hg h[_ki_gb\Z_| hd_Zg_ ;ueZ h[tyle_gZ hizZkghklv pn
dhebg_kI\h ijhimkdh\ pmgZfb Dmjbevkdbo hklh\Zo b gZ hkljh\_ Ohd
ljhimkdb dZlZkljhnbg_kdbo pmgzZfb g_ [ueh
g_\_jgZy hp_gdZ wg_jlbb \hagbo >Zggu_ ijbf_ju ]1h\hjyl h IThf qglh ken
h{tyl\e_gby eh guo Ij_\h] ijb\h”yij_~mij_""~ _gby k\yvaZggu_ Kk hizkg
i_qgZevguf ihke_~kl\byf WIh k\y\hagbdgh\_gby pmgzZfb jZ[hlZx] g_wnr
\k_]1h k hlkmlkI\b_f “hklh\_jgh]h d?keb \ i_j\hf kemqgZ_ ih]b[eh fgh]h ex”_

ijhlghaz pmgZfb gZg_kzg [hevrhc wdhghfbg_kdbc b Kkt
JZ[hlu ihke_"~gbo e_| hkgriheblbg_kdbc ms_j[ Ih \h \lhjhf kemq
ijbf_g_gbb jZkij_~ _ezgghc gZg_kzg [hevrhc wdhghfbqg_kdbc

*36 ijbzfgbdh\ kbkl_fu '$57 kinohayckl\mxsbf h[t_dIZf jZkiheh _ggt
| ogheh]bc gZijZ\e_gu gZ j_r_ahg_ ]~_ [ueZ h[ty\le_gZ Ilj_\h]lz \
ijh[e_fu gh Dblh]h\u_ j_amevlZ ij _djZs_gb _f bo nmgdpbhgbjh\Zghby
\b~rgu ijh\_~_gb_f ijhib\hpmgzZfbhizZkg
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f _jhijbylbc b w\ZdmZpb_c ¢"bgzZfbg_kdbc "bZiZahg + ijZzdlb
ij_"ihez]z fuo jZchgh\ aZlhie_gbg_hljZgbqg_g ijb baf _j _gbb _kI_kI\
> nhjfZpbhggu_ ZghfZebb \ijhp_kkh\ bgnjZza\mdh\h]h *bZiZahgz
pmgZfb \hagbdzZxl ijb J Bamqg_gb_ azZibk_c eZa_jgh]lh ~_nhj
] _ h*"bgzZfbq_kdbo ijhp_kkZo Ih"mklZgh\e _ggh]lh gZ fuk_ RmevpZ Ijbf]
[hevrbgkl\h klyaZgh k a_fe_Iljyk_djZy Jhkkbb iha\hebeh h[gZjm blv g_

Kzfb a_fe_Iljyk_gby \k_]h ebrozZjzdl_jgu_ "~ey a_fe_Iljyk_gbc dhe
khljyk _gby hd_Zgkdh]lh ~gZ \ *bzZhij_"*_ey_ fu_ "ebghc jZaju\z \ h
hl g_kdhevdbo k_dmg” ~h g_kda_fe_Iljyk_gby gh b \u”_eblv Zght.
k_ dmg®” b g_ fhlml \ual\Zlv ~ _nhjfZpbhgguc kb]JgZe dhlhjuc o0zZjzd
AN nhjfZpbhggu_ ZghfZebb kf s _gb_ fhjkdh]h ~gz \ f_kl_ \hagbd
a_fe ljyk_gbyfb gZoh~ylky \ dpmgZfb dhlhjh_ b ijb\_eh d h[jZah\Zgb
gZklhlghf ~bzizahg_ b g_ f jbkmghd
azZj_]bkljbjh\zZgu ex[ufb Fh gh hif_Iblv qlh ih azZibkb ex]|
rbjhdhihehkgufb k_ckfh]jznzfb rbjhdhihehkghl]h k_ckfh]jznz \_ehkk

< k\lyab k |_f glh ]b~jheg_\hafh 'gh h[gZjm blv wlhl ~ nhjfZpb
mklZgh\db gZoh”ylky gZ g_[hevrFrkb]gZe
f klz \uoh”Z pmgZfb gZ r_evn < dzZqg_kI\_ o0zjzdl_jghlh ijbf_jz fl
g_"hklzZlhggh 7ey wnn_dlb\gh]tijb\_klb azZibkv rbjhdhihehkgh]h k_ckfl
ijhlb\hpmgZfbhizkguo f_jhijbylbcjzZzkiheh  _gghl]h gZ h~ghc ba k_ckfhl
yleyxlky g _wnn_dlb\gufb Yihgbb jbkmghd Dzd \b”gh ba

GZb[he__ wnn_dlb\gufb ~ey jbkmgdzZ gb ih aZibkb gb ih ~bgZf
pmgZfb yleyxlky mklZgh\db ki_dljh]jzff_ g _\hafh gh hij_"~_eblv kI
j_]1bkljbjh\zlv ~ nhjfZpbhggu_ pmgZfbhiZzkghklb ijhbkr_~r_]h a_fe _ljy
ijb\h~*ysb_ d \hagbdgh\_gbx \he¢;he__ Ih]lh fh gh azZf_Iblv qglh ~ebl_
jZkijhkljZzg_gby ~ nhjfZpbhgghc » _nhjfZpbhgghc ZghfZebb dhlhjzZy \
mijm]lhc kj_~_ 9gZ ihjy*hd [hevkemqgZ_ jZ\gZ hdheh fbg jbkmghd
jZKkijhkljZg_gby pmgZfb Nebl _evghklvx A~ nhjfZpbhgguo ih”*\b" _
i_jki_dlb\gufb Ney bo j_lbkl hd_Zgz \ f_kl_ h[jZah\Zgby pmgZfb Z
i_e_glZpbb yl\eyxlky eZa_jgu_ ‘~_nhjfZpbhgghc ZghfZebb dhlhjZy agZ
[ez]h”~Zjy k\hbf hkgh\guf oZjzZdl_[hevr_ \ _ebgbgu kmlhqgh]h ijbeb\zZ \
Ilhgghklv baf_j gby fbdjhkf_s_cjZkiheh  _gby eZa_jgh]lh *_nhjfh]jZnz |
dhju % gf b f_gvr_ \_ebgbghc kf_s _gbc fhjkdh]h hd_Zghb
gZklhlguc *"bZiZahg * hl mkeh\ *gZ
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AZibkv bgrhg_abckdh]h pmgZfb]_ggh]h a_fe_ljyka@by magZkgiha alZiluk'b
a fe Ijyk _gby gb gbc

JLIXUKRDSWXUH VDPSOH RI PHWHU ODVHU VWUDLQPMHWHU LQ '
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Jbkmghd?AZibkv rbjhdhihehkghlh k_ckfh]jZznzZ ijzZ\uc b]lfMdffZfagikkidzy ki
rbjhdhihehkgh]l]h k_ckfh]jZznzZ e _\uc
JLIXUBHFRUGLQJ RI D EURDGEDQG VHLVPRJUDSK ULJKW DQG C
VHLVPRJUDSK UHFRUG OHIW
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H[jZ[h!dZ b ZgZeba ,\jm]ble]g.bIm’\hc ijhbahreh \ .\ Ihq

. A . . dhhjrbgzZlZfb f1l f( 9Z jZkkll
eZa_jghlh *_nhjfh]jZnZz hdheh  df d \hkihdm hl hkljh\Z Oh¢
K fhf_glZz g9ZqzZezZ jZ[hlu Jem[bg_ df hl mjh\gy fhjy <lh

A _nhjfhljZnZz ]JhjbahglZevgh]h a_fe_Iljyk_gb_ k fzZ]gbIm~hc ijhbat
hijb_glZpb_c k_\_j x] b k *ebghc | ?lh ]bihp_glj gZoh”beky \ Ilhi
ile_qZ f mklZgh\e_ggh]lh gZ Fdhhj*bgZlZfb f1 f( gZ jZkkll
J:G ©f RmevpzZz? \ |hgd_ k dhdheh df d \hklhdm hl x ' ghc gqZklb
f1 f( [ue ihemqg_g [he Ohgkx gZ Jem[bg_ df hl mjh\gy fhjy
NZgguo \ rbjhdhf "bZiZahg_ A_fe_ljyk_gby k fZ]l]gblm”~hc hdheh

bkdmkkI\_ggh]l]h b _kl_kI\_gghlh iazj_]bkljbjh\Zgu gZ x ghf ih[_j_"v_ hk

H[sbc \b~ aZibk_c a_fe_Ohgkx ihke_ \lhjh]h kbevgh]h a_fe_Iljyk
hlebgZz _Iky hi bkdmkkI\_gguc GZ jbkmgd_ ijb\_~ gz dzjlz |k
bfimevkgh]h o0zZjzdl_jZz Kms_kI\ jZkiheh  _gby wibp_gljh\ A\mo kbe
gZlex"Zxlky ijb ZgZeba_ ki a fe ljyk_gbc djZzkguc djm] b ¢
QZklhlu oZjzZdl_jgu_ "ey a_fea_ fe Iljyk _gbc k fZ]J]gblm”~hc hdheh h |
\aju\h\ hij _~ eyxlky jzaf_jhf |djm]b H[Z kbevguo a_fe_Iljyk_gby
]bihp_glj_ a_fe_ljyk_gbc b ahgh azj_]bkljbjh\Zgu eZa_jguf ~_nhjfh]jZnh

\aju\h\ JZkklhygb_ hl wibp_gljh\ a_fe_ljy
ljhZzgZebabjm _f aZibkb "h eZa_jghlh "~ _nhjfh]jZznzZ khklZ\ey _

A _nhjfhljZnZz ijb  j_]1bkljZpbb df GZ jbkmgd_ \_jogbc ijb\

k\yaZgguo k g_dhlhjufb pmgaZzZibkv i_j\h]h g_pmgZfb]_ggh]h a_fe_

a_fe_ljyk_gbyfb Kb]JgZe hl a_fe_ ljyk _gby [ue aZj _]bkl
k_glyl[jy ]h~rZ gZ x ghf ieZa_jguf »_nhjfh]jZnhf \ k_gl

hkljh\Z Ohgkx Yihgby ijhbahret ]h~rz

a_fe_Iljyk_gby I _j\h_ a_fe_ Iljyk_gb_ k

JbkmghdZjlZ ko_fZ jZkiheh  _gby wibp_gljh\ a_fe ljyk ibpci\ Mychg_ x
hkljh\Z Ohgkx k_gly[jy ]
J)LIXUBNHWFK PDS Rl HDUWKTXDNH HSLFHQW HUWWORF B RQROXLRQ\
6HSWHPEHU
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JbkmghdNjz]f_gl aZibkb f_ljh\h]lh eZa_jgh]h ~_nhjfh]jZznzZ azZz k_gly][j\
g pmgZfb] _ggh]lh a_fe ljyk_gby \ _jogbc b azibkykpolgy flglo gdblelhga f
x'ghf ih[_j_"v_ hkljh\Z Ohgkx
JLIXURRDSWXUH VDPSOH RI PHWHU ODVHU VWUDLQPHWHULHREQ 61
HDUWKTXDNH WRS DQG UHFRUG RI WVXQDPLJHQ IFR BIYDW WRKH TXRDNK

Mgblu\zZy \j_fy jZkijhkljbgl_gkb\ghklb ih [Zeevghc rdZe_ O
dhe [Zgbc hl wibp_gljZz a_fe ljylihdZaZgu gZ jbkmgd _ Hgh \ua\Zeh |
mklzZzgh\db eZa_jgh]h ~_nhjfh]jZznjy~_ hkljh\h\ Dmjbevkdhc ]jy*u A _fe |
jZkijhkljzg_gby ijbf_jgh jzZ\gZz b kdZghd N nhjfZpbc klyaZggu
jbkmgd _ gb gbc ijb\_"* gz a:i_j_f s _gbyfb fhjkdh]h NgZ \ p_o¢
pmgZfb]_ggh]h a_fe_Iljyk_gby nhjfbjh\Zgby pmgZfb [ueb aZnbdkbj
a _fe Ijyk_gby [ue aZzZj_ ]bkljbjh\iezZza_jguf » _nhjfh]jZnhf dhlhjuc gZoh”"kt

A nhjfh]jZnhf \ k_glyl[jy jZkklhygbb ihqglb df hl wibp_

JZkklhygb_ ~ hl wibp_gljZz a_fe Dmjbevkdbc hkljh\ I1ZjZfmrbj

eZa_jghlh ~_nhjfh]jznz khklZz\ GZ jbkmgd_ ihdZazZgZ h[jZ[hlZggZ
df Mgblu\zy \j_fy jZkijhlezZa_jghlh ~_nhjfh]ljzZnZz

dhe [Zgbc hl wibp_gljz a_fe_ljyl >ey \u”_e_gby \ZjbZpbc " _nhjfz

mklZgh\db eZa_jgh]h ~_nhjfh]jZna_fghc dhju \ualZgguo pmgZfb]_

jZkijhkljZzg_gby ijbf_jgh jZ\gz a_fe_ljyk_gb_f ba "Zgguo eZa._
fZjlz ]h~rzZ \*07 ih~ nhjfhljzZnz [ueb \ugl_qgu \ZjbZy

fhkdh\kdhfm \j_f_gb d \hklhdm Ifbdjh?*_nhjfZpbc a_fghc dhju \ua\Zz
hkljh\h\ \ jZchg_ hkljh\z l.dhe_[Zgbyfb Zlfhkn_jghlh NZ\e_gby
ijhbahreh kbevgh_ a_fe_ ljyk_gbgzZ[ex*Z_fhfm kdzZgdm ~_nhjfZpbb fh'g
F wibp_glj a_fe_Iljyk_gby ]h\hjblv h \hafh ghc hizkghklb pmgZzZfb
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JbkmghWibp_gdj fe ljyk _gby fZjlz 1h~Z k dhglmjZfb bgl_gkb\
JLIXUHDUWKTXDNH HSLFHQWHU RQ ODUFK ZLWK LQ

Jbkmghagzklhd agdbkhgh]lmhjfh]jZznzZz KIlj_edZ \gba ihdZaulZ | gZqZeh a
klj_edzZ \\_jo ihdZzau\Z_I| gZgqZeh ~_nhjfZpbhgghc ZghiZebb ]JA_fe_ljyk
JLIXUBHFWLRQ RI WKH ODVHU VWUDLQPHWHU UHFRIL®LQI D IRXY DL
VKRZV WKH GHIRUPDWLRQDO DQRPDO\ EHIJLQQLQJ (DUWK

GZ aZibkb eZa_jghlh A ijb\h~ryl d  h[jZah\Zgbx pmgZfb > 7
a fe Iljyk_gb_Jueh azZnbdkbj@vYzgi_j f s _gby mqzZkldh\ fhjkdh]h ~gZ gZ
Z q_j_a fbgmlu [ueh aZnbdkbjezZa_jgh]lh ~_nhjfh]jZznZ hlh[jZ Zxlky \
N nhjfZpbhgghc ZghfzZebb \ualZZghfZevgh]lh A _nhjfZpbhggh]lh kb]gZeZ

lh  _klv m° _ qg_j_a fbgml iF~_nhjfZpbb
a fe |ljyk_gby fh gh [ueh ]h Ijb NZevg_cr_f ZgZeba_
\hagbdgh\_gbb pmgzfb wdki_jbf _glZevguo “"Zgguo ihemqg_g
AZdexq_gb_ ihfhsvx eZa_jguo "_nhjfh]jZnh\ [rr
bamqg_gZ nbabdZ \hagbdgh\ _gby ~ nhj
J_amevlZlu i1Zg__ him[ezghfzebc k\yaZgguo k ] g _jZpb_c p
bkke_"h\Zgbc b j_amevlZlu ij_pamq_gz azZ\bkbfhklv bo hkgh\guo 0Zj.

"Zgghc kiZlv_ ihdzZaulzZxl qlh zfiebIlm~Z kdhjhkliv ~ nhjfZpbb khhi
pmgZfb khijh\h"*Z _Tky \hag Apki_jkbb b g_ebg _cghklb b Ihfm ih~h
A_nhjfZpbhgghc ZghfZebb j_]lbkhkh[ gghkl ¢ ih”A\b"_d fhjkdh]h hd_Zgt
aZibkb eZa_jgh]h *_nhjfh]jZnZ  agy gZijZ\e _gby kf s _gbc 0Zjz

Ih \b~bfhfm ihke_ gZqZeZ a_kf s gbc kdhjhklb kf_s_gbc ht:
\ g_dhlhjuc fhf_gl \j_f_gb ijj j f sZxsboky fZkk N nhjfZpbhge
"\b"_gby mqgzkldh\ fhjkdh]h "gZz1jzap g1z b Ihfm ih~h[gh_
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Ebl_jZImjZz S5HIHUHQFHV

>helbo =B Dh\Ze \ K G %OHZLWW * _UHHPHU & +DPPRQG
H\qZj_gdh x\modhhjrbgZlguc ezZ3 6WHLQ 6 2NDO ( 5DSLG GH\
A nhjfh]jzn Nbabdz A _feb HDUWKTXDNH PDJQLWXGH XVLQJ
K ZDUQLQJ VWNRSKAVLFDO 5HVHDUFK
>he]l]bo =B <Ze _glbg > B : YRO LVV S /
Dh\Zez\ K G Dhj_gv B : H\q 2, *1

Nbs _gdh < DIjbf_g _gb_ eZa_ 'ROJLNK * | .RYDOHY 61 .RU

A nhjfh]jznh\ \_jlbdZevghc b Jhjt2YFKDUHQNR 9 9 $ 7ZR &RRUGL
hib_glZpbc \ ] _hnbabg_kdbo b 6WUDLQPHAWHNML\D 3K\VLFV RI WKH

i_j_oh”~guo ahg Nbabdz A _fe YRO QR SS 5 X\
K 'ROJLNK * | .RYDOHY ©6 1 .RU
>helbo = B >helbo K = DI2YFKDUHQNR 9 9 'YXNKNRRUGLQE
Dhj_gv B : H\qZj gdh < < GHIRUPRUJWND =HPORQR SS

R\ _p < : Ydh\_gdh J KbkljZpb'ROJLNK * , 9DOHQWLQ ', 'ROJLN
N _nhjfzpbhgghc ZghfzZebb pm(6 1 .RUHQ , $ 2YFKDUHQNF
a_fe_ljyk_gby eZa_jguf ~_nhjft)LVKFKHQMNBI0OLFDWLRQ RI KRUL]R
>hdez”u :dz”~_fbb gZmd Z LYHUWLFDOO\ RULHQWHG VWUDLQP
K VWXGLHV RI WUDRPWHWALRO@D G KR/QIA
>he]lbo = B >he]lbo K = DIWKH 6ROLG (DYRX QR SS
H\qZj gdh < < Qmibg < : 5XVV  HG '"ROJLNK * 9DOH
Ydh\_gdh K = _nhjfZpbhgguc f 'ROJLNK 6 * .RYDOHY 6 1 .RU
hij_ ~ e _gby pmgzfb] _gghklb a_fZYFKDUHQNR 9 9 JLVKFKHQNR 9 .
>hdez”u :dZ~_fbb gZmd [ LODJHUQ\INK GHIRUPRJUDIRY YH
K JRULIRQWDO QRL RULHQWDWVLL
~helbo - Bljbgpbiu ihkijh (LVVOHGRYDQL\DNK SHUHWXREI® DK
hr"ghdhhj*bgZlguo eZa_jguo ~_nl QR SS

IbkvfZ \ "mjgZe |_ogbg_kdhc nt'ROJLNK * '"ROJLNK 6 * -RYD!
L Ui K .RUHQ , $ 2YFKDUHQNR 99 &K
%OHZLWW * UHHPHU & 6KYHWYV 9 $ <DNRYHQNR 6 9 5F

GHIRUPDWLRQ DQRPDO\ RI D Vv

30DJ + 3 GB6WHLEDG6LQIGCHOVHU |
HDUWKTXDNH XVLQJ'RNDNG\U(D VW B

HDUWKTXDNH PDJQLWXGH XV

ZDUQLQJ VIVWHPV  *HRsK\vL8FLHQFHW  ¥YRO QR ss
9RO VYV 2, 6 ; 5XVV  HG

2, y 'ROJLNK *, 'ROJLNK 6 * .RYD

*XVPDQ $ 5 7DQLRND < 6DN-RUHQ , % 2YFKDUHQNR 9 9 &K

6KYHWYV 9§ <DNRYHQNR 69 5

6RXUFH PRGHO Rl WKH JUHDW c\ip i ppWVLROQRL DQRPDOLL

HVWLPDWHG TURP WVXQDPL 213 p0 WwU\DVHQL\D OD]HURN® ISHIRU |
GHIRUPDWLRQ GDWD  (DUWKg\nGHpLL QDXNRO QR SS

/IHWWHUV 9RO
'ROJLNK * 'ROJLNK 6 * .RYD!

‘2, M HSVO
2YFKDUHQNR 9 9 &KXSLQ 9 $ 6
"RUROHY$QXDBSUR[LPDWH PHWI _NBvHONR 6 9 8 GHIRUPDWLROQ

WVXQDPL IRUHFDVW DQG WKH '\ xoppLIHQLF HD UWKKNDEHWYE Wik
HYHQWYV 1DWXUDO +DIDUG gr| HoFHE YRO QR Ss
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6FLHQFHYV 9RO VV o2, 6 : 5XVV  HG
'2, QKHVV 'ROJLNK * | 'ROJLNK 6 * .RYD
6RQJ <7 +DBQWH&OHOLWH REVH 2YFKDUHQNR 9 9 &KXSLQ 9 $ 6
WKH ORQJ KHOG WVXQDPL JH <DNRYHQNR 6 9 '"HIRUPDWVLRQQ
BHQVLQJ Rl WKH &KDQJLQJ 2FRSUHGHOHQL\D WVXQDPLJHQQRVYV
6SULQJHU 9HUODJ %HUOLQ 'RNODG\ $NDGHPLE QDX QR
3 '2, B SS
6RQJ <7 -L & )X/ /| =ORWC'ROJLNK *, BULQFLSOHV RI GHYV
<L < +MRUOHIKWGRWMRHWPEBHIFRRUGLQDWH OD VHUF KM BDOQBKWE
7VXQDPL VRXUFH HVWLPDWH(/HWWHUV YRO LVV SS
DOWLPHWU\ DQG VHLVPLF 2z '2, 6 SXVV  HG
SHVHDUFK /HWWHUYV 9RO 'ROJLNK o BULQWVLS\ SF
>y y RGQRNRRUGLQDWQ\NK OD]JHUQ\NK
3LV PD Y ]JKXUQDO WHNKQYRKRHVNRL

BWHLQ 6 20\HHG QG VL]H R

HDUWKTXDNH 1DWXUH LVV SS
3 >y D *XVPDQ $5 7DQLRND < 6DNDL 6

7DQJ / 7LWRY 9 9 0RFHDD @ BRXUFH PRgHO RI WKH JUHDW 7
DVVHVVPHOW RI WKH 6HSwH HVYWLPDWHG IURP WVXQDPL ZDYHI

DQG LPSOLFDWLRQV IRU QHDUGHIRUPDWL(FDQJV\G@W)QG BODQEWDU\

‘2, M HSVO

3 ‘2, \Y
7JLWRY 9 9 6RQJ < 7 7DQJ / .RUROHY <X 3 $Q DSSUR[LPDWH PI
WHUP WVXQDPL IRUHFDVW DQG WK

6HYHU < &RIOQVELVWHQW HVWL 0 . N
HQHUJ\ VKRZ SURPLVH IRU LpgYHFHQWIBDWHQWY +DJDUGV DQG (D
6FLHQFHV YRO LVV SsS

3XUH DQG $SSOLHG *HRSK\VL
‘2, QKHVYV

,VV 3 2, V
6RQJ < 7 +DQ 6 & 6DWHOOLWH RE
WKH ORQJ KHOG WVXQDPL JHQHVL\
HG5HPRWH 6HQVLQJ RI WKIJ)-IPI§¢KDC
6SULQJHU 9HUODJ %HUOLQQ +HLC
‘2, B

:LOOLDPVRQ $ / BXIZWDE I$OL W
RFHDQ LQVWUXPHQWDWLRQ IR
HDUO\ ZDUQLQJ DORQJ VHLVP

JRQHV 3XUH DQG $SSOLHG

9RO YV 3 BRQJ <7 -L & )X/ /| =ORWQLFNL
o v <L < +MRUOHIZKHGRWWEMPEHU
‘X = BRO&RPELOLOJ WKH Doc/YXQDPL VRXUFH HVWLPDWHG IUF

IXQFWLRQV DQG WKH *36 GHlDOWLPHWU\ DQG-NRENPULIFFDDYFHN HI

WVXQDPLSUHGLFWLRQLOOXV(;WWHUV t?o LVV S
.-DSDQ WVXQDPL _RXUQDO 2
2FHDQLF 7THFKQRORJ\ 9ROB6WHLQ 6 2NDO ($ 6SHHG DQG VL.
> 7(8+ HDUWKTODWHIH  YRO OR
Ss ‘2. D

7DQJ / 7TLWRY 9 9 ORRUH & "HL
DVVHVVPHQW RI WKH 6HSWHPEHU
DQG LPSOLFDWLRQV IRMXQH IDUY A H (
$SSOLHG *HRSK\VLHRO LVV
SS ‘2, Vv
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7TLWRY 99 6RQJ <7 7DQJ/ %HU
6HYHU < "HL < &RQVLVWHQW HVW
HQHUJ\ VKRZ SURPLVH IRU LPSURY
3XUH DQG $SSOLHG *HRROVLFV
LVV SS 2,V

:LOOLDPVRQ $/ 1HZPDQ $ 9 6XLWI
RFHDQ LQVWUXPHQWDWLRQ IRU XV
HDUO\ ZDUQLQJ DORQJ VHLVPLFDO
JRQH¥XUH DQG $SSOLHG *HRSK\V

YRO LVV SS *
‘2, Vv
;X = 6RQJ <7 &RPELQLQJ WKH DO

IXQFWLRQV DQG WKH *36 GHULYHC(
WVXQDPL SUHGLFWLRQ LOOXVWUDYV
-DSDQ WVROQDPDO RI SWPRVSKHULF
THFKQRORJ\YRO LVV SS

‘2, -7 (&+ "




9RO VV  +<'5263+(5( +$=$5' 352&(66(6 $1' 3+(120(1$

WDHEH=BQ?KDB? IJH;E?FU B HI:KGHKLB < =B>JH
(&2/2*,&%/ 352%/(06 $1' +$=$5'6 ,1 7+( +<'5263+(5
M >D ‘2, +6
BKIHEVAH<:GB? 7+( 86( 2) $87203%7 ('
<LHF:LBABJH<:GGHC 7(&+12/2*< 72 &%$/&8/%$7(
L7?0GHEH=BB >EY J:KQ,LH< 7+( 5812)) 48%/,7<
O0:J:DL?JBKLBD D:Q?KL<&+%$5%$&7(5,67,&6 $&&25"',1*
KLHD: IH >:GGUF 72 +<'52&+(0,&%/ $1°
=B>JHOBFBQ?KDBO B +<'52/2*,&%/ 2%6(59%$7,216
=B>JHEH=BQ?KDBO
G:;EX>?GBC
W JImfygpG 4G ;h[jh\bpdZy (O YLUD : 5XP\DHQOAHLY D
F < Rfzdh\Zz %REURYLVODNDD 9 6KPDNRYL
N A jZevgh_ lhkm~Zjkl\_ggh_ [x*")HGHUDO 6WDWH %XGJHWDU\ ,QV
mgj_ "~ _gb_ ©=hkm~Zjkl\_gguc ]b*"j+\GURORJLFDO ,QVWLWXWH 5XVV
bgklblmla ] Kzgdl I_I_j[mj] Jhkkby
BgklbIm!l ha_jh\_~ gby Jhkkbckd 7KH ,QVWLWXWH RI /LPQRORJ\ RI W
gZmd = h[hkh[e_ggh_ kljmdimjgh_ iRl 6FLHQFHV LV D VHSDUDWH VWU
N 7~ jZevgh]h JThkm~ZjkI\_ggh]lh [)HGHUDO 6WDWH %XGJHWDU\ ,QVWI
mqgj_ "~ _gby gZmdb ©KZgdl | | j3BHWHUVEXUJ )HGHUDO 5HVHDUFK &
N_~_jZevguc bkke_"h\zZl_evkdbc p_glj $FDGHP\ RI 6FLHQFHYV
Jhkkbckdhc zdz~_fbb gZzmda ] Kzgdl
| I _j[mj] Jhkkby
EREURYL#JJL QZ UX EREURYL#JJL QZ UX

:gghlZpby>ey jzZkqzlh\ o0zZjzi $EVWWRFMDOFXODWH WKH F
dzq_klI\z klhdzZz \h?u j_d \ Ne¢MZDWHU IORZ TXDOLW\ WKH
jzajz[hlZg Z\lIhfZlbabjilihZj@figt., DXWRPDWHG VRIWZDUH SDF
dhfie_dk iha\heik$btblv kh\f_ SURFHVVLQJ RI UHJLPH K

h[jz[hldm j_“bfghc ]b”jhobfl K\GURORJLFDO LQIRUPDWLR(
]brjheh]bg_kdhc bgnhjf&pdHd LV WR SUHVHOQWWWHW KD S\DEL
gZklhys ¢ jZ[hlu yley Iky i REWDLQLQJ FKDUDFWHULVWI
\hafh ghkl_c ijh]jzffu \ il WKH H[DPSOH RI WKH /XJD 5L
0Zjzdl_jbklbd dzq_kI\Z klhdZ ' W R 7KH ILUVW FKDU
j_ db Em]z ih ~Zgguf ]]%1_j\ TXDOLW\ LV WKH SURSRUWL

0Zjzdl_jbklbdhc dzZqg_kl\ZykdhdZ ZLWK VLQJOH FKHPLE®RO:FWPSRQHQ
"hey h[tzfh\  azZl]jyagzgguo XVH Rl DQ DXWRPDWHG VRI\
obfbg_kdbfb dhfihg_glZfd, DQG ORQJ WH URKRY NOXH VX RD 9

K ijbf g _gb_fZ\lhfzZlbabjh\z IRU HDFK SROOXWLQJ FRPSF
ijh]jZzffgh]lh dhfie_dkzZ jZkkdBlZgWKHLU SUREDELOLVWLF HVW
fghlhe_lgb_ agZg); gdhd2Z \h"u j WKDW WKH XSSHIYDORKHW RI 9
Em]Z ~ey dZ'~h]lh az]jyagyxskt]JIVDWXUDW LLR/IQEHIORK VKH QR

5XP\DQWVHYD ( $ %REURYLWVND\D 1 1 R6GORDHNER YADH B KOQ RFB(RIJ X WHR RA |
UXQRII TXDOLW\ FKDUDFWHULVW LA ®U¥FRAB R GLRIIOWRRE RIS FORWKLHRPQADE D L
SURFHVVHV DQG SKHQRRHQD LVV SS ,Q 5XVNVYBRQ DE\
‘2, +6
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AZgu bo \_jhylghklgu_ hp_gdb RI 0Q &X 1 12 )\W{DQG &2' ZDV
\_jogbc ij_~ e agzn %y ®Zkus WKH FRQWHQWDQRE BEO SURGXF)

\h~u 2gb°_ ghjfu "ey kh™ _[j"Z&Ky IRU WKH FRAWHQ@W RIIR
112 s b OID khklzZ\be FRPSRQHQWY GLG QRWGBYFHHG
kh~_j"Zgbyhlg_nl_ijh*mdlh\ e FKDQJH LQ DQQX&ZxeoRVYUDDAABV RI 9
kh~_j"Zgby =2 b ~ey hklZz ZHUH FDOFXODWHG 7KH VHF
dhfihg_glh\ g_ ij_\ukbe TXDOLW\ LV WKH SURSRUWI

|_g”~_gpbb baf_g_gby ]h"h\u@; acFRQWDPLQDWHG ZLWK DJ:

"ey \k_o aZ]jyagyxsbo \_s_. FRPSRQHQWV DQG DVVHVVHG E\ FC
o0ZjZdl_jbklbdhc dzZqg_klI\ZykdhdZ LQ DFFRUGDQFH ZLWK 57KH

"hey _]h qgZklbgguo h[tzfh\ SROOXWHG ZDV WKH ZDWHU
khihdmighklyfb omlofbghkidhby glt DVVLIQHG WR WKH WK JUIL
hp_gzggZy ih dezZkkzf b jZzajy®. FKDUDFWHUL]JHG DV GLUW\

k J> IhdZzazgh qlh

aZl]jyagzgguf [ue klhd \h”~u \

Hg hlg_kzg fd deZkkm jZajy

hozZjZdl_jbah\Zg dzd livac

aZljyagzgguf ]h ldhelZ kikZu kj _dk

[ue lhevdh \ b lh~Zo

]h*u hg yleyeky aZ]jydlgzgeguf

jZajy™® Z eb[h jZagKkK [_ame

jZkgzlh\ ij_"klZ\e_gu \ ij

dhfie _dk_ dzd \ IZ[ebgghc n

liZnbg_kdhf \b~_

Dexqg_\u_ keh\Z\Ihfzlbabjh\. .H\ZRUGYXWRPDWHG VRIWZD
ijh]ljZffguc dhfie_dk j_"bfgu_ ¢ REVHUYDWLRQV SROOXWMKDBtUXQRI
aZl]jyagzgguc klhd dZqg_Kkl\h UXQRII TXDOLW\ G\QDPLFV UXQRII ¢
"bgzfbdzZ dzq_kI\Z klhdZ hp_g

kKihdz
<\ A _gb_ iheghklvx  khhI\_Iki\m_| f_IhAbd_

. AL jZajZ[hlZgghc \ N=;M ©==B?2 jZg__ >D
¥ fDZq—hkil.\hAk;hdlzkj—qghca\zh\bk}KdZdZevkdbc DZjZmr_\ Kdzd:
]Jb—A};]eh]b J—kd—boy— yihdZSZI e e KdZdZevkdbc F Ih~Abg_kdb_

’ 9q- @ "F_lh~rbdz iha\hey_| jZa’_eblv

ZdimzZevghc y\beZkyv ]ZajZ[h|dZ
dhfie _dkz ihalheyxs_]h ihemqg™
dzqg_klI\z j_qghlh klhdz
Z\IhfzZlbabjh\Zgghc kh\f_klghc
[hevrbo h[tzfh\ k_1I_\hc j_
]brjheh]lbg_kdhc b ]brjhouwiw
bgnhjfZpbb

| _j\Zy gzZklv Z\lhfzlbabj"
ijh]ljZzffghlh dhfie_dkz NZe

J_qgh]h kIhdZ ih _~bgbgguf dhfihg_g
gbkluc dh]"Z bo kh~_j Zgb_ \ klhd_
j_ \urZ 'I_ ij_~_evgh AhimklIbfm
dhgp gIJZpbx NZe £ 1>D b gZ aZ]j\
h]"Z hgZ \ur_ I>D

qugh\ghc 0ZjzZdl_jbklbdhc dzq
j_agh]lh klhdZ \h”u \ wlhc f_lh~bd_
hIghka evguc h[tzf klhdZ \h2u "~Ze__

J dhf_g”*Zpbb ih ijbf_g gbx bgl_l]jZevguo idhdllx adZlq ekldZ*ég~bpb aZ]jyagzgghkl
\h~hzfh\ E ==B k

Jmfygp_\Z W : ;h[jh\bpdZy G G BkRiiEdahXzZigb< Z\IhfZlbabjh\Zgghc |I_ogheh]b
Ney jZkqgzlh\ o0zZjzdl_jbklbd dZq_klI\Z klbdib gh Kdlgg bf JJo™jjheh]lbg_kdbo gZ[ex”"_
gbc =b~jhkn_jZz Hizkgu_ ijhp_kku b y\e_gby K L <ui

‘2, +6
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aZl]jyagzgghc _"bgbqguf dhfih¢b*jhobfbq_kdbo [1Zd b ]Jb”jheh]bq_kdb
\ujz Z _Iky hilghr_gb_f h[tzfZ klgZ[ex”® _gbc hkms_kl\ey Iky \ nhjfzZzl_ 0
aZljyagzgghc wibf dhfihg_glhf q([FHO < h”ghc jZ[hg_c h[eZklb ijb
kiI\hj az ]1h~ dh \k_fm Jh~h\hfmlZ[ebpu k jZkoh”zZfb \h”u \u[jZgc
OzZjzd!l_jbklbdz hlghk ]b~jhf_ljbg_kdh]h ki\hjz az \
ijh~he bl_evghklb az]jyagzgghlhij_~klZz\e_gguc \ Zjob\_ i_jbh” gZ[ex"_
NZe_ _azA& Dujz Z_lky hlghr_gb_f \*jm]lhc = I1Z[ebpu k ]b"jhobfbqg_kdbfb #
\ I _g_gb_ dhlhjh]lh dhgp_gljZpb\u[jZggh]h ]b”jhobfbg_kdh]h klI\hjz 1Z
ihlhd_ \ur_ I>D d h[s_c ijh*he t\_kv i_jbh” gZ[ex”™_gbc
jZkkfZljb\Z _fh]h ijhf_"mlidz \j_fljh]jzffZ khklhbl ba "\mo hkgh\guo
gZijbf_j h~ghfm ]h”m | _j\Zy nhjfz + klZjlh\Zy GZ g_c jZkih
F_Ih~bdZ g_h~ghdjzZlgh bkihedjzldZzy bgnhjfZpby h ijh]jzffghf ijh~r
N=;M ©==B?2 *ey j_r_gby jZaguo a\hafh ghklv hagzZdhfe_gby k f_Ih”*bc

\ZjbzZgl_ K ihfhsvx :ID \k_ bgkljmdpb_c ih jZ[hl_ k ijh]jzffhc Z
Z\IhfZlbabjh\Zgu >Jmfygp_\Z dghidzZz \uah\Z hkgh\ghc jZkqgzlghc
@ <lhjzZzy nhjfz A jzkqzlgZy h[eZklv 1j_~}

<lhjzy qZzZklv :ID jzZajz[hlZgzkh[hc gZ[hj we_ f_glh\ ]jZnbqg_kdh
fhgblhjbg]Z b wdki_“bpbhgguo I|Z[ebggh]h bgl _jn_ckzZ 2ey hlh[jZ _¢
N=;M ©==B?2 >Jmfygp_\Z ;h[jh\bkhojZg_gby gZ khhlI\_lklI\mxsbo j_kmjkz

@ b \ gZzklhys__ \j fy kh\_jr_gklI\Bkihevah\Zgb_:ID agZqgbl_evgh mi
wlhc qgzZklb :ID ijhba\h?blky h[jZ[hldm b ZgZeba "Zgguo gZ[ex"_
]h~rh\h]lh h[tzfZ j_qgh]h klhdzZz gdzZq_klI\hf klhdZ \h”u b iha\lhey_| hi_
h[tzfu jZaebgZxsb_ky ih dhebq_lihemqgZlv dZd oZjzZd!l_jbklbdb bkoh”gu
dhfihg_glh\ b hp_gb\Z Iky tgZ[ex™_gbc 1Zd b jZzkqzlgu_ oZjzdl_jbl
aZljyagzgghklb ih dezkkzf \ khhl\ >ey ihemqg_gby jZkgzlguo oZjzdl_
J> dzq_kI\Zz klhdzZ \h”u ijhba\h”blky ek

OZjZdl_jbklbdb dZq_klI\Z kbgl_jiheypby baf_j_gguo agZq_gbc dhfi
mgb\ _jkZevgu b fhlml [ulv bkihev k bkihevah\zZgb _f ihkmlhqgh]lh rzZ]Z ]b"”
bamqg_gby j_]JbhgZevguo hkh[_ggl!>Zevg_crb_ jZkgqzlu hkms_kl\eyxlky g_
j_d lZzd b "“ey mijZ\e_gby dZ«dh baf_j_gguf gh b ih bo kmlhg

\h~hohayckI\_gguo kbkl_f <bgl_jihebjh\Zgguf agZq_gbyf WIh ihe
ijbf _g_gby h[_bo ozZjzdl_jbklbd k]JezZ”blv hkgh\gu_ hkh[_gghklb bkoh”g
nZdlhjh\ nhjfbjmxsbo dZq_klI\h klI]b”jhobfbqg_kdhc bgnhjfZpbb

\h \j_f _gb 1zZd b \ ijhkljZzgklI\_ g_h”ghjh~rghklv azZ\bkbfhklv dhgp_glj
jZ[hlZo >IJmfygp_\Z ;h[jh\bpc\h”rghklb j_db >Kfu h\Zz R_em
Jmfygp_\Z ;h[jh\bpdZy KmohgDhe kgbdh\zZ Kfu h\Z @
Jmfygp_\Z ;h[jh\bpdZy @ AZNZq_c "Zgghec jZ[hlu yley

A A ij_"klzZz\e_gb_ \hafh ghkl_c :ID \ ihem!
AZ%Zqb b f_lh~u 0Zjzdl_jbkibd dZq_kI\Z j_qghlh klhdZ ¢
1D jZ[h1Z_l  ih~A  mijZ\ej db Em]Z <k_ IZ[ebpu b jbkmgdb ijb

hi_jZpbhgghc kbkl_fu OLFURVI\ kiIZIv_ ihemq_gu k ijbf_g_gb_f :ID

Bgl jn_ck ijh]jZffu kKhkihbl ba Ijzo hknhimun N .
Klimdimjguo we_f_glh\  Jez\ghjh OZ1Zdl_jbklbdZ bkoh”guo "Zggu

mijZ\e_gby ~Zggufb ih ihklzf b j_a>ey jZkqzlh\ dZq_kI\Z klhdZ \h”*u j_
jZkqgzlh\ >h[Z\e_gb_ \ [Zam bkihevah\Zebkv "*Zggu_ ]b”jhobfbq_l

J> F Ih~ dhfie_dkghc hp_gdb kil _ibghh\azdpjekdggghkih” ih
]brjhobfbq_kdbf ihdZazl_eyf KI[ =bAjhf_ | _hba’Zl k
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]brjheh]lbg_kdbo gZ[ex”_gbc K_\g_h”ghjh?*gh b \dexqgZ_l| dhfihg_
M=FK aZz * 11 Thkl Jb”jhotdbkehjh® g_nl_ijhAmdlu f_~v fZj]Zz
gZ[ex™_gbc gZoh”blky gZ dz~fbc =+ dhlhju_ hij_"~ eyeb j_]Jmeyjgl
i ]!l LhefzZqgz\h =b~jheh]bqg_kdb]lh” k\bg_p b Kl:< A jZa \ ]1h~ |

jZkiheh g m k|l LhefzZqz\t jZa \ JTh” hij_~ eyeb hjlJ]Zzgbqg_kdb_
m~2h[kI\Z baeh’ _gby gZalZgby ihih OID b ;ID jG ;bh]_ggu_ Zahlkh”~_j Z

mihfbgzZlvky kh_~bg_gby nhknZlu h[s__ ~_e_ah
JZ[hqzy h[ezklv ~©O0zjzdibhgu \ ijh[Zo \h"u ZgZebabjh\Zeb j_"_
bkoh~guo ]b”jhobfbq_kdbo ~zggu' 1h® [Ijh[u gZ kh”_j"Zgb_ \ \h"_ i_klt

IIB>>L 1I1B>>W :evnZ =0P= =ZffZ =C
hI[bJZeb hI"’\h jZa \ 1h”™ b Ihevdh k
Z gZ khn_j zZgb_ n_gheh\ £+ hl Ah ] Z

< jZ[hg_c h[eZklb :ID ©02ZjZ..
bkoh~guo J]b”jhobfbg_kdbo ~Zggu-
A _ IZ[ebpu = ©Dhebqg_kI\h ijh[

©1] " eu \Zjvbjh\Zgby dhfihg ginihevdh Ih"Zo
<" 1z[ebp 0 Akizve gu i «Ke Am_l hif_Iblv  qlh  dhfihg_g
\Zjvbjh\zZgby  baf_j_gguo  dh&NINIu_ hij_"_eyebkv f_g__ jza\]h"
obfbq_kdbo \_s_kI\ \ \hA_ j_db Emﬂf"£‘3_z.—'..\.:l.quz'zo _
oZlexr gbc K - Ih* Ihem-1OZiZdi jbkibdZ az]jyagzgghkib ki
rjbnlhf_hlf q_gu agzZq_gby ij J . dle“Em]Z ih  _"“bgbgguf obfbqg_
1>D rey ju[hofayckly gghlh ”bf_(dhflhg._g.IZf nZdibg_kdb fh™_I [ulv k~_e
i \ukbeb ghjfm KhA \k_o i_j_gbke_gguo \ur_ djhf_ bhgZz
- ~‘khA ./"Zgb_ dhihjh]h g_ ghjfbjm_lky

hjlZgbg_kdbo \ s kI\ mklZghic_

dhk\_gguf ihdzazl_eyf OI[D)rb]_lglg<hA Jh> - dk“ey hp_gdb diq_k\l\:
Zahlkh~_j Zsb_ kh_~bg_ghbly 14 1’ ! le_dkm aZ]jyagyxsbo \_

YHis &X 0Q b JE Z 1Zd' _ Kl:< JI dhf_g"‘h\Zg hkgh\ghc i_j_q_gv \d'e>'<
g_nl_ijhamdlu <ur_ \_jog ]h ij_ -.dhfihg_glhl — >ey —hkghighlh —i_j.
hif_q gh agZq_gb_ jG b gb'_ ghj2Zliyagyxsbo \_s_ki\ A "Zgghf kemg
b gZkus_gb_ \h~u dbkehjh~hf 0\ZIZ_I lj_o * gbd_ey pbgdz b g_*

< 1Z[ebp_ ihdzazgh _‘_]h/\g[.h'J\.T.’.\=.E?.—.gp.c‘..”_gheh\ lThwlhfm kh]('eZ'kg
h[ \hru  Thih[jZgguo \ j.d_ fh.gh "hlg_kib d kih[h*ghfm i_j_c

Ibrjhobfbq kdb. zgzebau  wHoKihevam fhfm ~ey dhgdj_lguo az"Zq

Il _j_q_gv ju[hohayckI\_gguo ghjfZlb\h\ ij_ "~ evdhZpiankibDud djgpgbbjh\hqggh [_
hiZzkguo mjh\g_c \ha”~_ckl\by H;M< \j ~gudNgsokh{t*eyh\huf xsbo ju[hohayckl
gh_agZg_gb_ F Ba”Zl_evkl\h <GBJH k

J> F_Ih~ dhfie _dkghc hp_ gdbglglhkltgbhaZJ]qgemgtguo \h~ ih ]b”~jhobf
kdbf ihdzazl_eyf KI[ —b"th |_hbanzl
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LZ[ebpzlj_~_eu \Zjvbjh\Zgby baf_j_gguo \ \h”_cj obdbEmkAbaogdffidly _glh
aZ i_jbh~ * 11

7TDEOHLPLWYV RI YDULDWLRQ RI WKH YDOXHD\R{WKH G UR) AKKIHF LZAD/OH |
5LYHU IRU WKH SHULRG *

I>D lj_~ eu \Zjvbjh\Zgby
lhdzZzazl_eb JZaf_jghklju[hohayckl\_gjgh]h agZq_gbc
gZagZqg_gby Fbgbfmf FZdkbfmf
<h”hjh~guc ihdzZzaZzZl_ev S+ +
JZkl\hjzgguc dbkehjh~f] ~f e _I|hf abfhc
GZkus_gb_ \h~u |2 !
;bhobfbg_kdh_ ihlj|[ef]2 ~f
dbkehjh”~z ;1D
Obfbq_kdh_ ihlj_[e_cf]2 ~f
dbkehjh”~zZ OID
:ffhgbc khe_\hc 1 1+ f]1 ~f
Gbljblu 1 12 fl1 ~f
Gbljzlu 1 12 fl1 ~f
NhknZlu f1J ~f
) His f] "
& X f] ~f
0Q f] ~f
&G f] ~f
G_nl_ijh~mdlu f] ~f
N _gheu f] ~f
Kbgl_Ibg_kdb_ ih\_jogltf] ~h
Zdlb\gu_ \_s_klI\zZz |KI:<
&D f] ~f
0J f] ~f
62 f] ~f
&0 f] ~f
. f] ~f
1D f] ~f
GKH f] ~f
L_fi_jZIlmjz =jz™ K
JE f] ~f
| _klbpb~u
IIB>>W fd] ~f
[IB>>L fd] ~f
revnZ =0P= fd] ~f
=Zffz =0OP= fd] ~f
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Jbkmghdbz]jZffZ h\h]h oh~Z dhgp_gljZpbc k\bgpZ \ \h~_ j_db Em]Z
1bAjhljZnhf \ 1h~ m

JLJXUHLDJUDP RI WKH DQQXDO FRXUVH RI OHD® BR QA H Q AWRIDEN ORI
D K\GURJUDSK LQ

JZ[hqzZy h[eZklv ©>bzZ]jzffz2 i_jbh~u ijh~"he bl _evghkl ¢ aZ]jyagz
WIZ jzZ[hqZy h[ezklv :ID ij_klhdZ \h®"u az \k_ Jh*u gZ[ex"_gbc \ \Db
kh[hc gZ[hj jZg bjh\Zgguo ih ]h/\ijyfhm]hevgbdh\ ijhbal\hevghc hdjzZkd
baf_g_gby dhgp_gljzpbc az]jyag.dZ *hlh aZ]jyagyxs_]h dhfihg_glz ;_k
ih wfibjbq _kdbf ~Zgguf az]jm ihehku k\b”A_l_evki\mx| h[ hlkmlkl\bb -
Zjob\zZ Djhf_ 1hlh ijb gZebgbll_ _\u__* h[ hikmlkl\bb aZ]jyagzggh]
kmlhgguo jZkoh~Zo \h~u hlh[jz z \h"u "ey “Zggh]h dhfihg_glZ
klhdz GZ jbkmgd_ ihdZaZgu ]JjZnbdb k ¢
Bkihevamy :ID “ey dZ ~h]h djZaebqZxsbfbky i_jbh~Zfb
ney dZ > ~h]h lh~z \hafh gh ijh~he bl_evghkl_c klhdz \h”"u j_db
bah[jZ  _gby "bZ]jZff Jh~Ah\hlaZljyagzgghc jZagufb obfbqg_Kk
dhgp _gljzpbc kh\f_szgghlh k Jbrdhfihg glZdh
ijbf_jZ gz jbkmgd_  ij_~klz\e_gz ~?"bgbqgu b g_agZqbl_ev
JhAh\hlh oh”Z dhgp_gljZzpbc k\bglih*he bl_evghklib i_jbh~h\ kihdZ \
Em]z \ 1h~m aZl]jyagzgghc Kl:< jbkmghd : ZgZe
GZ liZnbd _ ijbkmlkl\m _|I _fm_i_jbh”u ijh*he bl_evghkl_c klhdZ \
h[hagZq_ggZy imgdlbjhf b khhang gbc_jG \ur_ I1>D Dhebqg_klI\h
I>D ~ey ~Zggh]lh dhfihg _glz kgi_ibh”h\ __"ey ;l®_kdhevdh [hevr_
yjdbfb ijyfhmlhevgbdZfb jbkmghd ; Lzd "_ \uleyryl g_ ijb\_»
ijhAhe bl_evghklb i_jbh~h\ ij \ur "Zgghf | _dkl_  JjZnbdb "ey g_nl_ijh’
>bZz]jZffu y\eyxlky hkgh\hiheZ]ZJZk|\h1299h]h dbkehjh”Z b k\bng G
jZkgzlh\ h[tzfh\ klhdz \h~u adZklu b [he__ ijh*he bl_evgu i_jbh”u
rnZgguf dhfihg _glhf \h”u aZ]Jyagzgghc gbljblguf Zahlhf i
3Z[hqzZy hleZklv o] < b "ey gZkus_gby \h”u dbkehj
ijh"he bl _evghkl_c aZ]Jyagzggh]rFdebfzeVgu ijh~he bl_evghklb azZ]jyat
_ _kIhdZ \h~u ey f_~b jbkmghd = Z I
WIZ jzZ[hgqZy h[eZklv :ID ij_

s j]ngZ e _aZ b OID
kh[hc gZ[hj ]jZnbdh\ \ dhlhjuo Dan[JL _gu
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gg_Zq__g_b_y klhdZz \h~u aZ]jyagzgghc d

Hp_gdz dZq_kI\Z klhdz \I | ‘
- - Ibo  dhfihg_glh\ b fzdkbfz
Em]z ih _~bgbqgguf ihdzazl_ey". - 'ng_g [ue evgu

ij_ \ukbeb \ jZaguo kemqgZyo b ~rz°

JZ[hgZy h[eZklv ©LZ[ebpu j_ame'< |_qgq_gb_ e | gzZ[ex”_gbc klhd

J amevliZlu jzkqzlh\ ijh~rhe blaZ]liyagzgghc gbljblZfb bf_e f_klh
h[tzfh\ aZljyagzggh]h klhdZ .e_l klhd \h*u k kh~_j Zgb_f dbkehjh

ijb\h~ylky \ \b”_ ~\mo h[tzfguo [:9hjfu ijhke _“b\Zeky e_| aZljyag_gb
ijZ\beh ihf_szZxlky \ ijbeh’ _gbyo \h"u k\bgphf gZ[ex"Zehkv Ihevdh e_|
< i_j\hc 1Z[ebp_ "ey dZ° A~klhdZ —~ \h%u aZljyagzgghc eZ[be
bamqz_fhlh i_jbh~Z ub\hAylkth]Zgbg_ngfb \_s_kI\Zfb \il_dDgb_
JhAh\h]lh klhdZ \h~u >ey dz ~h]h\k_]h i_jbh*Z gZ[ex”_gbc [ue hlf_q_g
dzZ ~hlh 1h”Z jzZkkgblu\zxlky _.e_L g_nl_ijh*mdlZfb £+ e | Kl:< £
agzZzq_gby ijhrhe bl _evghkl_c b h,.Jh"Z_ _<k_]h lh~ Dba e_| gZ[ex
b az]jyagzgghlh klhdz \h~u Jh’kmaZnbdkbjh\Zg klhd \h*u aZ]jyagzgghc
highkbl_evgu_ + \ ijhp_glZo Mdza<.jogbc ij_"_e agZg 'y D

i_jbh~u az]jyagzggh]lh b gbklh]h 0Q_ _&X 1 .12 )#s b OID khklZ\be

dZ*~hlh 1h~Z b ijb\_~_gu bo dhgd ey _JE b g _nl_ijh*mdlh\ hey
<h \lhjhc 1Z[ebp_ ij_~klz\e_kh"_j Zgby nhdheh ey IO +=
bgnhjfzpby ih hlghkbl_evguf amlv_[he__ fey Kl:< #

aZljyagzgghlh klhdz \h”™u b LZ[ebpzZ ©h[_ki_q_gghklb?2 dzZzq_kl\.
ijhrhe bl_evghklyf "ey dZ ~h]h dhfihk infhsvx :ID Aey dZ Ahlh ]hAZ
ojhgheh]bqg_kdhf ihjy*d_  Djhf_ghhi\_IklI\mxs_]h dhfihg_glz bf xs
dz'~hlh 1h”Z b “ey dZ *h]h i\ joghjfZIb\gu agZq_gby jZkkgblu
JZkkgblZgu \_ebqgbgu fZkkh\h]h \ jhylghkigu_ hp_gdb \_ebgbg hke
lhggZo b fzkkh\h]h klhdZ dhfozjzdl jbkibd az]jyagzggh]h kihdZ \hAi
k\_joghjfZlb\gufb dhgp_gljZpbyfb < 1Z[ebp_ ijb\_~ gu \_jhylghkli
< lji_lv_c 1Z[ebp_  ih™ g.hp_gdb highkbl_evguo \_ebgbg h[tz
©H[h[szggu_ oZjZdl_jbklbdb a.jjhahe bl _evghkl_c klhdZ \h~u aZ]jye
klhdz# ijb\_"*_gu agZq_gby fltgpljbliguf zahlhf
fzdkbfZevguo b kj_"gbo hlghkblic khhi\_1kl\bb k ijZ\beZfb ijbgyluf
h[tzfh\ Z lzd" _ ijh~"he bl _ b~ jheh]bb ijb hp _gd_ jZkij_~ e
aZljyagzggh]h klhdZ \h*u j_db Ixj Ag kmlhqgqguo jZkoh”~h\ \h”~u \ | _q_gb
\_kv i_jbh” gZ[ex"_gbc >ey j_ dlhkgh\m \gmljblh~h\hc ijh~he bl_evghkl

bgnhjfZpby ij_"klZ\e_gZ \ |Z[ebp c c c c b c N _gv
* 1] khhi\_Ikl\m_|
Hag_\b”gh qlh "ey IZdbo dhfi\ jhyighkl_c b khhI\_Ikl\mxs

&D 0J 62 &O. 1D &G b nhknZ _jhylghklguf agzq_gbyf dhgp_glj
e_| gZ[ex"_gbc F2axz —OngIJbIgh]h ZahlzZ \ \h"_

revnZ =0OP= 1IB>>L b I1IB>>W < \_jhylghklghc de\hc jZkij_

gZ[ex"_gbc b n_gheh\ 1h*Z dhgp_gljZpbc hif_q_gu ang_gby hl

aZljyagzgguc klhd hlkmlkl\m_lI djbl_jb_\ mjh\gy aZl]jyag_gby 1I>D \u
>ey ) 0Q &X OID b 2 a7jjyag_gbx 7"Ze__ * <A b wdklj

aZl]jyagzgguc klhd ijbkmlkl\m _ |\ukhdh]h aZljyag_gby NZe £ W<

l_q_gb_ \k_]h i_jbh"Z gZ[ex"_¢jzkkqgblZgu khhI\_IklI\mxsb_ bf \_jhylgh
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LZ[ebpzKj_~gb_ agZq_gby hlghkbl_evguo ijh*he " bl_evdhRij dib Bftth\ k
"ey "bgbgguo dhfihg_glh\ b ij_~ eu bo agZq_gbc aZ + 11

7TDEOMYHUDJHG RYHU * YDOXHV Rl WKHRJHImMDNWAHLLY HO® X ULDQN WH
5LYHU ZLWK DQ H[FHVV RI WKH VWDQGDU G LFPR@W HRQJIWV R H VU QrJBDMX HF

Dhebqg_klI\h e |l
gZ[ex™_gbc

K azljyagzglg"?
kihdhf <k_Jh

LaZ] 932]
IhdZazl &b

Fbg| FZdK Kj_~g| Fbg| FZdK

S+

2

2

1D

OoID

11+

112

112

NhknZlu

)H[s

&X

0Q

&G

G _nl_ijhAmdl

N_gheu

Kl:<

[B>>W

[IB>>L

revnZ=0P=3

=ZffZ=0P=

&D

0J

62

& O

1D

JE
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LZ[ebpzZ<_jhylghklgu_ hp_gdb highkbl_evguo \_ebqgbg tKizft\kbhidA \heé'ub |
kh agZq_gbyfb gbljblgh]h ZahlZ \ur_ ghjfu \ l]h~m
7TDEOBUREDELOLVWLF HVWLPDWHY RDQYGHGYXHDWWRYM RDARMHRIU
QLWURJHQ YDOXHVY DERYH WKH QRUP LQ

l[jh*he bl_evghkll'<_jhylghklv Dhgp_gljZph'Djbl_jbb 9az 9az)
kmldb f] ~f f l1h~
! (
! <A (
! (
! I>D (
I
!
!
Fbgbfm|f
FZdkbfmf
GZijbf_j \ ]h m k \_jhylghAZ \_kv i_jbh”~ gZ[ex~_gbc fh

h{tzf klhdZ \h~u f JA~ Ih _hif_Iblv |I_g”~_gpbx m\_ehqgkbtbdz 9
]h~rh\h]lh klhdz bf_e khh”u k gZkus_gb_f dbkehjh~hf gb™_
gbljblgh]lh ZahlZ gZ mjh\g_ b jbkmghd : :gZeh]lbggz _fm | _ g~
dhgp_gljZpbb g_ ~hklb]Jeb agZq_cm\_ebqg_gby h[tzfh\ klhdZ \h”u k kh”"_j
K \_jhylghklvx h[tzf klh\h~_ dbkehjh~Z gb _ ghjfu Hlghkbl_
A f ]1h~ 1h _klv ]h~*h\h]lh[tzf klhdZ \h~u aZ]jyagzgghc gbljbl
bf _e dhgp_gljZpbx gbljblgh]lh Zahi_jbh# * 11 bf I 1_g”~_gpbx
\ur_  I>D LZd fh'gh hoZjzZzdIim\_ebqg_gbx Z Kk ih ]h~ 4
aZl]jyagzgguc klhd ih ex[hfm JhAnmf_gvr_dhxm
dhfihg_glm bf_xs_fm ij_\ur_gby I>D < * 11 ozZjzdl_jgh mf_gvr_c
Ke ~m_|I hif_Iblv glh 9az; klhdZ \h~u aZzZ]ljyagzgghc k\bgphf |
dhgp_gljZpbc \ur_ <A \klj_q ; Lzd "_ \uley”bl g_ ijb\_"~zgguc \
bkke_"m_fuc i_jbh” Ihevdh \ \h’klZIv_ 1]jZnbd |_g”_gpbb mfi_ery _gby ¢
aZljyagzgghc gbljblzfb b fZj]JZgrg_nl_ijh~*mdlh\ Z k ]h~rzZ = ~ey fZj]-
kemqgZyo agZq_gby W<A g_ "hklb]ZxIHIghkbl_evgu_ hltzfu klhdZ \h
JZ[hqZy h[eZklv ©L_g~_gpbb¢aZljyagzgghc "_e_ahf f_7vx b hj]Zgb
WIZ jz[hqZy h[eZklv :ID ij_}_“s:l_lgl\"Zflb ih OID aZ \_kv i_jbh~ +
khihc gZ[hj ]jznbdh\ hibku\zxsb.nXIyggh iukhdb_—k ~g_agzgbl_e
baf _g gby ]1h”h\uo agZq_gbc ,,Egpn_ﬂgbyibﬂ,\_ hin_evgu_ Jh"u GZ jbkn
ijhAhe bl_evghklb b highkbl_ev192329Z fghlhe_lgyy 23hgkibhdz 9
aZ]jyagzgghlh kihdZ \h~u az bkke' " Y 2Zliyagzgghc f_7vx-
>ey ijbf jZ gZ jbkmgd  ij Awiz%az ey 1+ Kil:< hjlZgbgq_kdbo
]iznbdb iZaghgzijz\e _gguo \._S:._k|_\___l_.h_ .;.IHD kh agZq_gbyfb jG \ur_
fghlhe Ig_]h ohAZ lhevdh h|.9.th.u. 'g"Z“d“IIIJZ\beh. hikmlkI\m _| gh bf_.
h{tzfh\ klhdz \h2y @Z]jyagzg-if 9-[hevrb_ ikie_kdb \ hi"_evgu_
jZagufb obfbq_kdbfb dhfihg_glz2928&hIbggh Ihfm dzd ihdZazgh gz jbk
]iZnbdb fghlhe lg_1h ohaKIhdZ \h7u aZ]ljyagzgghc Ki:<
ijh~he bl_evghkl_c ihglb b”_glbggu
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Jbkmgh#ilghkbl_evgu_ h[lzzflb i9h~he bl_evglkltklHhdZ \h~u j_db Em]Z e
_"bgbqgqguo dhfihg _glh\ \ ]h~Am
JLIXUBHODWLYH YRORQEBHE8 XIEBWILIROQVKH ZDWHU IORZ RI WKH /XJD
FRPSRQHQWYV LQ

JZ[hqZy h[eZklv ©=bklh]jZffugqglh kj_~b dhfihg_glh\ aZ]jyagyxsbo kI

WIZ jz[hqZy h[ezklv :ID ij_i_db Em]Z " _Jh~gh ijbkmlikI\mxl hj]Zg
kh[hc gz[hj ljzZznbdh\ \ dhlhju}__s__'f_l_\_z _ith OID his__ "_e_ah f_’
ijhAhe bl_evghkl_c b h[tzfh\ kIhfZjlZg_p 1zd _ _ " _Jh*gh \h*Z g_ gZ

k\_joghjfzib\guf kh~_j zZgb_f az,dbkehjh”hf *h ghjfu _
klhdZ \h~u “ey \k_o _~bgbgguo dhAZ]jyag_gb_  klhdZ \h?u gbljb

dhgdj _Ighlh 1h~Z bah[jz  _gu \ hlkmlkl\m_1| Thevdh \ b 1h~Z
ijyfhm]Jhevgbdh\ ijhbal\hevghc kh”_j_Zgb_ gb"_ ghjfu dbkehjh"Z =+ I
_kp\_lgu_ ihehku 1h\hjyl hJ b ]h*Zo

rnZgguo [_° _\u_ * h[ hlkmlkl\bb aZ] Hkh[ gghklvx + + 11

klhdZ \h~u ~ey ~Zggh]h dhfihg _gly\ey_lky ~gZebqgb_  h[tzfh\ klhdZ
=bklh]jzffu yl\eyxlky bgl_jaZliyagzgghc kibgphf Djhf_IhJh kif
hp_gdhc dzZq_kI\Z klhdzZ \h”u ij_db Em]Z aZ]jyagyxl ke_"mxsb_ obf

dhfihg_gIZf ney dZ"\h]h ]h’\Z dhflhg_glu g_nl_ljh"mdlu \ +
GZ jbkmgd_ ij_ ~"klz\e gz ... 1h"Zo_eZ[bevgu_ hjjZgbqg_kdb_ \_s
dZq_kI\Z klhdZ \h”~u j_db Em]Z azi!D \ e + lh”"Zo
<gmljb]lh~h\u_ hkh[_ Kl:< \ lh~"Zo b Zffhgbcguc Zal
az]jyagzgghklb klhdz \h”u ohjh. ]hdnu ba
khklZ\e _gghc 1Z[ebpu \ dhlhjhc h[I_",'[S;V,_ dhebqg_kI\h aZ]jyagyxsbo

dZ ~h]lh 1h~Z khklz\ _~bgbqguo ‘\_S_klI\ fbgbfZevgh \ * Ih~"Zo b |
aZ]jyagyxsbo klhd gz hkgh\zgbb \f_klb_FZdkbfZevgh]h dhebqg_kI\Z hgh “
aZ bkke_ _~m_fuc i_jbh~ + 11\ ., 1h"m £ h”*bggZ~pZlv dhfihg_glh\
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Jbkmghd zZklbggu_ ijh*he bl_evghklb klhdZ \h”u j_db EmllZ\mjZaebqgZx
dhfihg_glh\ agZq_gby dhlhjuo g_ khhI\_IklI\mxI|l ghjf_\ ]h?
JLIXUBDUWLDO UXQRII GXUDWLRQV RI WKH /XJMNH ARMHSR @CHQOWV L Q¥
YDOXHV RI ZKLFK GR QRW FRUUHVSRQG WR WKH QR

Hp gdZ dZq_klI\Z klhdzZz \I©Hp_gdZ aZ]jyagzgghklb qgZklbgguo

Em]Z ih dhfie dkm 0bf|k||h_dZa b ©1Zkihjlz dZq_kI\Z j_ggh]h kIl
ihdZzazl e _c < IZ[ebp_ ©Hp_gdZ aZ]jyagzg
a N °

JZ[hqZy h[eZklv ©0z gZklbgguo h[tzfh\ klhdz ey dz

] . qZklbqghlh h[tzfZz hlebgzZxs_lhky ih
lih"he bl_evghklb kihdz azljyagyxsbo \_s_kI\ \ khhI\_lkI\b

Hp_gdZ dZq_kI\Z kihdZ \h"u g5 jzkkqblzgu \k_ ihdzazl_
pbqu kdbo dhfihg_glh\ ijhba\h” ", gb aZ]Jyagzggthb \dexqzy hij_
jZa”_e_gby Jh7h\h]h hitzfZ j_ qgrdeZkkh\ b_jZajy~h\ Hij_"~_e_gu h[tz
9Z azklbggu_ hftzfu jZaebqZxsbiiphape pl evghklb bo klhdz \ Z[khexI
dhfihg_glh\ b hp_gb\z_Tlky thlghkbl evguo \_ebgbgZo b bo dZe.
az]ljyagzgghklb ih deZkkZft \ klxzj, "Wiz 1Z[ebpz y\ey Iky jZ[hq_c hk
J> R jZkgzlh\ \lhjhc IZ[ebpu gZalZgghc ©l

>ey \u”_e_gby qZklbqguo 474 ki\z j qghlh kihdz® LZ[ebpZ \
]hAh\h]h klhdz \h~u JZaebqusb(h[t ’\bgzggu ih deZkkZf b jZaJy"Zf \
azliyagyxsbo dhfihg_giht —[ueb q7yihgquo jzkoh~h\ \hru b ijh~he bl_e
i_jbh~u ijh~he bl_evghkl_c bo klly5™ whaz "jzkkgqblzggu_ \ i_j\hc 1Z[¢
ojhgheh]bg_kdhf ]jZnbd_ kamth_Zebam fu_\ jZagu_dZe g"Zjgu_ "ZI

Kihfhsvx \_jlbdZevguo ebgbcz i hexigu_ b highkbl_evgu_ \_ebgbgu
ijh~he bl_evghklb qZklbgguo h[tzjhin" "\ "gzf ~zgz o0zjzdl_jbkibdZ kh
klhdZ \h”u kh”_j 'Zs_c jZagh_ aZljyagzgghklb ey h[t_~bgzgguo qZ
dhfihg_glh\ \ jzaguo khq_IZgb pitzth\ 'dz ~h]h dezkkz b jZajyrz ~ey

ijh_pbjmxlky gZ hkb Z[kpbkk p_ehf b ~ey \k_]h i jbhrz
JZkqzlgZy h[eZklv ©LZ[e< IZ[ebp_ ijb\_~_gu h[jZapu ©IZk
j_amevlZlh\2 dZq_kI\Z j_qghlh klhdz?2 j_db Em]Z aZz
HleZklv ©LZ[ebpu j_arijbf_j keZ[h aZ]jyagzggh]h klhdZ aZz
ij_ ~"klz\e_gzZ ™\mfy \Zjbzglzfb ijbf_j ljyaghlh klhdz ZzZ 1zd _ kj_"g.
i_jbhn + 1] klhdz dhlihju

hozjzdl _jbah\tzqg d¥dZ]jyagzgguc
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JZkqgqzlu ihdZaZeb qglh aZ]j ]ham dh]~Z klhd [ue ]jyaguf b
bkke "m_fhf jy”m [ue klhd \h”u]h”"m ; dh]~Z klhd hp_gb\Zeky dZ
]h~Zo dh]*"Z _]1h dZaZ]jyagzgguc Djm]lh\zZy ~bZzljzffz qZ

hlg_k_gh d fm dezkkm jZajyh[tzfh\ klhdZ mkj_~gzggh]lh ~ey \k_]h

aZl]jyagzgguf [ue klhd \h”u \ | + 11 ij_"klZ\e_gZ gZ jbkmgd_
hg hozjzdl_jbah\Zg dzd kez[h aZ]jyeéAZ \_kv bkke_"m_fuc i_jbh” \h”gu
deZkkz GZb[he__ aZ]jyagzgguf j_db Em]Z khklhye ba mkeh\gh gbk
kilhd \h~u \ b ]h~Zo Hg hl deZkkZ kezZ[h aZ]jyagzggh]h %
deZkkm jZajy® Z b hoZzjzdl_jbal + aZljyagzggh]lh klhdz dezkkz j
Ke _~m_1 hif_Iblv glh lhevdh \ + hqg_gv aZljyagzgghlh klhdzZz deZk
[ueZz g_[hevrZy ~hey \h”u hlg_Kk [ + ]Jjyagh]lh klhdzZz ]h dezZkkZz
deZkkm jZajy”™ | Z b + Jh dezZzkkz jzajy™» [ Kj_’

< hklZevgu _ ]h™u kilhdi_jbh~z * ]1 klhd j_db Em]Z hp_¢
o0zZjzZdl_jbam_Ilky dzZzd hq_gv aZ]lhg_gv aZl]jyagzgguc hlg_kzg d fm
dezkkz jzajy™ | jZajy™ |

JZ[hqgZy h[eZklv ©Ojhgheh]bg_kd < \hanpPd

kl_i_gb aZ]jyagzgghklb® , . . . )
< wihe jz{hg_c hlezklb 1D ij_ \Ahllalfﬁz H'klljt?f_éithJSr?\z Ebm]z-lolhdc@zl-?z

ojhgheh]bgq_kdb_ ]jznbdb ~ey dZ. 9. gby P
. . . N hdZaZI e_c aZ]Jyagzggh]h b gbklh]h k

dhlhjuo bah[jZ  _gu ]b”jh]jZn ebg n

dhf[bgZlhjghlh bg~ dkZ aZ]jya \|hemq gbb ke mxsbo ozZjzdl_jbklbd
g-'nig g” JY8925799u0 b dzq_kI\Z j_qghlh kihdz

N N v .
\ut_e_gu hlezklb 1b2ih1jZnZ bf_ 0ziZdl jokibdb bkoh*guo ~Zgguo
deZkku aZzZ]ljyagzgghklb ; _ S
. . - K ihfhsvx :ID \\_"*_gu \ ijh]jZffm
ey Hbf_jz dj_tkizie_gu 1hayrly 0" bkoh~guo  IbAjhehlbq_kdbe
ibkmgdz . ney 1hrz PY.... g : q-

C.r A : .
hp_gb\Zeky dzZd keZ[h aZ]Jyagzg]b JhObqu kdbo Zgggo j_db Em.
]I Lhequz\h azZ i_jbh~ +
]hrz dh]”~Z klhd [ue ]jyaguf - S
: : Ihemq_gu [Z[ebpu ij_~_eh\ \Zjvbjh)
:gZeba \k_o ]jZnbdh\ R .
: baf _J_gguo ang_gbc ]b~rjhobfbqg.
ihdzaze qlh "hey aZljyagzgghl]lh = ’ s 3 A
iZajy” Z j_Zebam_lky \ i_jbh~u |hdZaZI e_ c b _]lh~gh]h dheb
b Ih"Zo abfz \ Pmtl\[JZgguo gZ ]b JhObqu kdb_ ZgZeb
b ]hrzZo Zz \
lh~"Zo _sz b \ e_Ilg__ \j_fy
aZljyagzggZy "“hey klhdZ ]h dez
]hAm IZzd _ j_Zebam_Iky e_Ihf:

. Ihkljh_gu bah[jz _gby "bZ]j:
]h"h\h]h oh”Z dhgp_gljZpbc kh\f_szq
]b~j h]JZnhf "ey \k_o dhfihg_glh\ b iht

ijhrhe bl _evghklb i_jbh”~h\ bo ij_\ur_

JZ[hqgqZzZy h[ezZklv ©K|j|>ijZ
azljyagzgghklb klhdz? =jZnbq_kdb ihdZazZgu dZe_ g
< wlhc jzZ[hg_c h[eZklb :i_jbh~u ijh~he bl_evghkl_c klhdz
gZley~ghklb ij_~klZ\e_gh ey dZ  azZ]jyagzgghc _"bgbqguf dhfihg_

\k_]h i_jbh”Z jzkij_~_e_gb_ qZkl h~rgh\j_f_ggh azZ \k_ 1h”u gZ[ex”*_gbc 7~

klhdZ \h”u jZaguo deZkkh\ aZ]jb fzdkbfZevgu ijh~he bl_evghklb klhd:

hlghr_gbx d h[s_fm h[tzfm klh az]jyagzgghc f_~vx fZjl]Zgp_f ~_e_ahf

dim]h\hc "bZ]jzffu Z 1zd _ klhdz \h”u k gZkus_gb_f
GZ jbkmgd_ ihdZaZgZ djm]hdbkehjh~rhf gb>_ ghjfu

gzZklbgguo h[tzfh\ klhdZ \h”u j_db Em]z \
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Jbkmghd zZklbqgu_ h[tzfu klhdZ \h”u j_db Em]Z jZaguo deetk&m\ faiZ]jyag:
jZagu_ dZe _g”Zjgu_ ~Zlu \ b\ ; ]h~Zo
JLIXUBDUWLDO YROXPHV RI ZDWHU IORZ LQ WKHUMDD IUHGHR @R G GIL
FDOHQGDU GDWHV LQ $ DQG %
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Jbkmghdheb gzZzklbgguo h[tzfh\ klhdZ \h”~u j _db Em]Z jZaglhu aZlhjyagzg

deZkkzf \ 1h m : b\ 1h~m
JLIXUBKDUHV RI SDUWLDO YROXPHV RI WKH /XJD S5LYHRODX@RVI RQ
$ DQG LQ %

Jbkmghdheb gzZklbgguo h[tzfh\ klhdZ \h”~u j _ db Em]Z jZaglyu aZlhjyagzg
deZkkzf kj_~gb_azZ i_jbhn k ih ]h~
JLIXUBKDUHY RI SDUWLDO YROXPHV RI WKH /XJD 5LYHWO DXWHRVYI R
DYHUDJH IRU WKH SHULRG IURP WR
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JZkqzlgu_ ozZjzdl_jbklbdb dZzq_j_]JbhgZevguf ijbagzZzdhf [Zkk_cgz j_dl
j_db Em]Z ih _~bgbqguf ihdZazl_ AZ]jyag_gb_gbljblzfb hlkmlkl\m _| Ihev
JZkkgblZgu Z[khexlgu_ b ]h~Zo kh” _j"Zgb_ gb _ ghjfu dbk
ijh~he bl_evghkl_c b h[tzfh\ cg_ gZ[ex™Z_Ilky \ b lhn
aZl]jyagzgghlh klhdz \h”u \]JkMmIkHkh[_gghklvx + + 11 y\ley_
hlghkbl_evgu_ * \ ijhp_glZo H[gZebgb_ h[tzfh\ klhdZ \h”u aZljya
+ 11 ozjzdl_jbklbdb ih~I\_k\bgphf Djhf_ Ih]lh klhd \h”u j_db
klhd \h~u aZ]jyagzg@lc &HX OID bazZ]jyagyxl ke_"mxsb_ obfbqg_kdb_ dhfi
k gZkus_gb_f \gbu_2ghjfu ijbkmlkg_nl_ijh~mdlu \ lhrz
__]h~gh \ I_g_gb_ \k_]h i_jbh~zeZ[bevgu_ hj]JZgbg_kdb_ \_s_kV\Z ih
Kj_*gb_ agZqg_gby klhdzZ \h”u ]h*Zo Kl:< \
dz ~uf ba wlbo dhfihg_glh\ ]h*Zo Zffhgbcguc Zahl \ ]
fzdkbfZevgufb b ij \ukbeb \ jZaguo kemgZyo
b rz"_ KN eZgZ hp_gdZ dzq_KkI\Z klhdZ \h"i
<_jogbc ij_"~"_e agZg,gbBey ih dhfie_dkm obfbg_kdbo dhfihg_glh\
gZkus_gby \hgb2 ghjfu 08X 1 ;ue ithemg_g ©bg”*b\b"mZevguc i
12 )Hs b OID khklzZ\be "eydzZq_KkI\Z j_ggh]lh klhdz2a ~ey bamqgZzZ_fh
g_nl_ijhrmdlh\ they 2 "ej_db AZljyagzgguf \ bkke_"m_fhf jy*m
hklZzevguo dhfihg_glh\ g_ ij_\ukb\h?u j_db Em]Z \ lh~rZo dh
<ugbke @lh[_ki_q_gghklb2 dzZq_kI\h [ueh hlg_k _gh d fm deZkkm
Z[khexlguo b hlghkbl _evguo aF_g_ _ aZ]jyagzgguf Jue klhd \h”u \
h{tzfh\ HIf_g_gh qlh agZq_gby ]h*Zo dh]*Z hg [ue hoZjzZdl_jbah
\ur_ <A \klj_gzZxlky \ bkke ~m_fkeZ[h aZ]jyagzgguc ]h dezZkkZz C
\h~_ j_db Em]Z aZzZ]jyagzgghc IheazZ]jyagzgguf \ wlihf jy”m [ue klhd \h”u
fZjlzgp_f < h[hbo kemqgZyo agz ]h~*Zo Hg hlg_kzg d fm deZkkm
Ahklb]lZ _Iky b hozjzdl_jbah\Zzg dzZd Jjyaguc K
JZkkgblzZgu liZnbdb [hif_Iblv qglh lhevdh \ ]hAm \ klhd.
baf_g_gby ]h*h\uo agbgdgbeyo\k _g_[hevrZy "hey \h~u hlg_kzggZy d fi
aZljyagyxsbo dhfihg_glh\ HIf_qjZajy” [ < hklZevgu_ 1h”u klhd

\_kv i_jbh” kK ih ]hr bf ozjzdl_jbam_|ky dzZd hq_gv aZl]jyagz
| g~ _gpby mf_gvr_gby hlghkbl _edezZkkzZ jzZajy® | H[h[szggh_ azZ \_ kv
klhdZz \h”u aZl]jyagzgghc g_nl_ ih ]h~ dZqg_klI\h klhdZ hlg_k_gh
k\bgphf Z az i_jbh”™ k ih deZkkm jZajy™ [ b hozjzdl_jbah\Zgh

\h~u aZ]jyagzgghc gbljblZfb b fZaZ]jyagzgguxc klhd

_\j_fy ijhbkoh”~bl m\_ebqg_gb_ hlghk QZklbqgu_ h[tzfu klhdZ \h”u jz

h[tzfh\ klhdzZ \h~u k kh~ _j.dezZzkkh\ aZ]jyagzgghklb j Zebam_ fu_

gZkus_gb_f \h”u dbkehjh~hf gb"_dZe_g”Zjgu_ ~Zlu ij_"klZ\e_gu gz _°
=bklh]jzffu = bgl_]JjZevguojhgheh]bg_kdbo ]jZnbdZo

dzq_kI\Z klhdZ \h~u ey dZ ~h]h ]h~ >ey gZley”rghklb ey dZ ~h]h ]1h~

glh h[s__ dhebqg_klI\h azZ]l\k_1]h i_jbhnZz bah[jZz  _gh jZKkij_"_

dhfihg_glh\ khklZ\eyeh \ + gZklbgguo h[tzfh\ klhdZ \h”u jZaguo

fbgbfZzevguf FZdkbfzZevgh]h dhebaz]jyag_gby ih hlghr_gbx d h[s_fm

Ahklbleh \ ]h*m Dz ~uc J]h”™ \ klhdzZ \ \b”_ djm]h\hc *"bZ]jZffu

ih gzZklv klhdzZz J[ueZ g9_ g9gZkus_gZ

dbkehjh~hf ~h ghjfu aZzZ]jyag_gZ hj]J]Zgbg_kdbfb

\_s_kI\Zfb ih OID h[sbf "_e_ahf f_~vx b

fzjlzgp_f aqglh ih \b~Abfhfm fh gh kqgblZlv



9RO VV  +<'5263+(5( +$=$5' 352&(66(6 $1' 3+(120(1$

Hp_gdzZ dzZqg_kI\Z klhdZ \h*ozjzdl_jbklbdb hibku\Zxsb_ dzZq_kl\h
ihfhsvx :ID ihdZzazezZ qlh _]1h bkl _g~ gpbb _]h baf_g_gby \ \b"_]jZn
agZgbl_evgh mijhszZ | h[jzZ[hldilZ[ebp dhlhju_ fh]lml klZlv hkgh\hc "¢
NZgguo gZ[ex"_gbc Dhfie_dk Jem[hdh]h bamqg_gby ijbgbggh ke_*"}
Z\IhfZlbg_kdb ihemqgZlv dZd ok\lya_c bo baf _gqgb\hklb \ [Zkk _c

bkoh”guo NZgguo lzd b ] _hkbklyuf_

Ebl_jZImjZz SHIHUHQFHYV
DZjZmr_\ : < KdZzdZevikimZevgl.DUDXVKHY HIWRIGLFKHVNLH RVQR)
ijh[e_fu bkke_"h\Zgby cL UHJODPHQWLURYDQL\D DQWURSR.
ith\_joghklguo \h~ F_I_hjh«NDFKHVWYR SRYHUNKQRVWQ\NK YI
]b”rjheh]lby < K IRXQGDWLRQV IRU DVVHVVLQJ DC

DZjZmr_\ : < Kdzdzevikdpe fu:=DQWKURSRJHQLF LPSDFW RQ VXUII
fhgblhjbg]Z dzgq_kI\Z ih\_joghklg /HQLQJUDG *LGURPHWHRL]GDW 3XE

lih[e_fu kh\j_f_gghc ]1b2jheh]b 3XVViPHy

klzl _c¢ E =b”jhf_|_hbanZzZl .DUDXVKHY $ 9 6NDNDO VNLL %

|: lh "bq_kdb _ hkgh\u hp ¢SUREOHP\ LVVOHGRYDQL\D NDFKHV)
]er gIth\Zgby Zgljhih]_ ggh]hYRG"BF)NXDO SUREOHPV RI VXUIDFH

qu_k|\h ih\_joghklguo \h~ U_HVF'@)O.H:\MHRURORJL\D L JLGUROR.

. < DZjZmr_\Z E =bAjhf_|_thH_WHRURORJ\ DQG K\GUWRORJ\@
k SS ,Q 5XVVLDQ

Jmfygp \Z W : ‘h[jh\bpgd 2" kdi-DUDXVKHY $ 9 6NDNDO VNLL %

bgl _]jZevghc hp_gdb fgh]lhe_ |ngRQLWRULQJD NDFKHVWYD SRYHUN
dzq kI\Z | qghlh kihdZ gz ijbf j BUREOHPV RI PRQLWRULQJ @DQG V3
F | _hjhehlby b Jb~jheh]by . 3UREOHP\ VRYUHPHQQRL JLGUROR.
Imfygp \Z W : :h[jh\bpdZy G G>3UREOHPV RI ORGHUQ +\GURORJ\
Gh\uc ih"ohr d Z\IhfZIbabjh\zgg SYW@/GIRLQIUDG *LGURPHWHRL]GE

azklbgguo h[tzfh\ j_gghlh kIh&> jeayny '@ 2XVVLDQ
kI i_gb az]jyag_gby gZ ijbf_j_ 5XP\DQWVHYD ($ %REURYLWVND\L

F | _hjheh]by b ]b”jheh]by « RI LQWHJUDO DVVHVVPHQW RI ORC
) VWUHDPIORZ TXDOLW\ E\ WKH H[DP

Jmfygp_\Z W : ;h[jh\bNAdZyaG_@g-:-

kind IjZgk]jZgbgguo j d gz X5LYHiSlXVVLDQ OHWHRURORJ\ DQG +\(

Mdjzbgu dzd bgrbdZlhj m]jhau \;YRO e 2. QR $S

[ah|Zkgthb Jhklh\kdhc h[eZklb --\ O o 2xVY HG \
A izpbb  iib jzajz[hld gz 5XP DOWVHYD ($ %REURYLWVND\I

LQWHJUDO QRL RWVHQNL PQRJRC

keng_\h]h 1Zaz F_""mgZjh~.

\hAghlh azZdhgh~Zl evklI\Z Ih,NDFKHVWYD UHFKQRJR VWRND QD ¢
= . DZ]eh\Z F Ba/\ng_ =hkr|PHl_V|Vr\|_||\RL3|5|(|)\,RJLMD L JQGUR(H%JLMD
>smfu K 5XP\DQWVHYD ( $ %WREURYLWVND\I
Jmfygp_\Z W - 'h[jh\bdey$ QHZ DSSURDFK WR WKH DXWRPD!'

SDUWLDO YROXPHV RI ULYHU UXQRI
CRI SROOXWLRQ D FDVH VWXG\ IRU
SXVVLDQ OHWHRURORJ\ DQBG\GURC

Kmohgh]h\Z?®?bgZy hp_gdZ dheb::
dzZzqg_kI\Z \h~rgh]h klhdZ j_db K_

gh\hc Z\lhfZlbabjh\Zgghc Iog R S
=bAjhkn_jz Hizkgu_ ijhp_kku 2R ... S
L <ui 2, 6 5XVV  HG
ui K

5XP\DQWVHYD ( $ REURYLWVNDN\I
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Jmfygp_\Z W ;h[jh\bpdZ'1RY\L SRGNKRG N DYWRPDWL]JLURY
Ozjzdl_jbklbdz dzZq_klI\Z klhdZ FKDVWLFKQ\NK RE HPRY UHFKQRJ
ljZzgkljZgbqguo k ; _eZjmkvx MVWHSHQL JDJU\D]JQHQL\D QD SsSuUL
DzazZoklzghf b _]1h k\lyav k [OHWHRURORJLMD L DRSURSGBJLMD

1_hkbkl_fZfeb”jhkn_jZ HiZkgu_ isxP\DQWVHYD  ( : %REURYLWV!
b yle_gby L <ul K6XNKRQRJRYD (6 (GLQD\D RWVHQ
‘2, +6 NDFKHVWYD YRGQRJR VWRND UHNL

KdzdZevkdbHp mdZ dZq_kI\Z j_ g QRYRL DYWRPDWL]LURYDQQRL WHN
F Ih~u jZkqz!Z j_qghlh klhdZ F_DVVHVVPHQW RI WKH TXDQWLW\ DQ
\ukrb_ ]b”jheh]bg_kdb_ dmjku X(ULYHU ZDWHU IORZ XVLQJ QHZ DXW
F=M \ gZklyo QZklv F ba”*LGURVIHUD 2SDVQ\H SURWVHVYV
XG?KDH K >\GURVSKHUH +D]DUG SUR@HVVHYV
Kfu'h\Z ? Kp_gdZ klhdZ [bh] _ggu. . _YRO LVV SS ,Q 5XVV
k mqzlhf hkh[_gghkl_c ]b2jhLQ_(QJOLVK '2,+6

bgnhjfZpbb :\lhj_n ~bkk « dZ5XP\DQWVHYD ($ %REURYLWVND\C

gZmd KIJ[ k FKDUDFWHULVWLF RI WKH 5XVVI
R _emldh <: Dhe_kgbdh\z 2 < WUDQVERXQGDU\ ZLWK %HODUXV
<hijhku hp_gdb dZq_kI\Z ih\_joghPQG_ LWV UHODWLRQVKLS ZLWK
]br"jhobfbqg _kdbf ~Zgguf Fzl t\GURVSKHUH +D]DUG SURFHVVHV
F "“mgZjh~ghc dhgn_j _gpbb ow_.._. YRO = LVV SS ,Q
b ]b2jhf_|_hjheh]bg_kdb_ ijh[e fDEVWUDFW LQ (QJ
lhjh~h\ b ijhfure_gguo ahg2 ]'2.____ +6
| I _j[mij] bxey ] DjiKifZk 5XP\DQWVHYD  ( $ %REURYLWYV
K =DJU\D]QHQQ\L VWRN WUDQVJUDQLI

9RVWRNH 8NUDLQ\ NDN LQGLN
HNRORJLFKHVNRL EH]JRSDVQRVWL
5RVVLLVNRL )HGHUDWVLL SUL UD]
VODQWVHYRJR JD]D >&RQWDPLQL
WUDQVERXQGDU\ ULYHUV LQ WKH 6F
DQ LQGLFDWRU RI WKH WKUHDW WR
RI WKH 5RVWRY UHJLRQ RI WKH 5XV
GHYHORSPHQW RI VKDOH JDV L«
.DUORY *$ OHIKGXQDURGQ\H DV
YRGQRJR ]JDNRQRGDWHO VWYD >,QV
ZDWHU OHFARMFREZLRBRREO RI WKH 6W
Ss ,Q 5XVVLDQ

BKHOXWNR 9 $ .ROHVQLNRYD ( 9
9RSURV\ RWVHQNL NDFKHVWYD SRY
JLGURNKLPLFKHVNLP GDQQ\P >,VVX
TXDOLW\ RI VXUIDFH ZDWHU EDVH(
GDWD@WHULDO\ 3\DWRL OH]KG;
NRQIHUHQWVLL ©(NRORJLFKH
JLGURPHWHRURORJLFKHVNLH  SUF
JRURGRY L SURP\WKOHQQ\NK ]RQ=2
L\XO\D >3URFHHGLQJV RI
,QWHUQDWLRQDO &RQIHUHQFH (C
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+\GURPHWHRURORJLFDO 3UREOHPV
, QGXVWULDO =RQHV 6W 3HWHUVE
6w 3HWHUVEXUJ 3XEO .ULVPDV
5XVVLDQ DEVWUDFW LQ (QJOLVK

6NDNDO VNLL % * 2WVHQND NDFKH
>5LYHU ZDWHU TXD@CHWR @ VWVWBV N H
UHFKQRJR VWRND OH]KGXQDUR
JLGURORJLFKHVNLH NXUV\ <X1(6.2
FKDVW\DNK &KDVW >SO0HWKRG\
ULYHU IORZ 81(6&2 ,QWHUQDWL
+\GURORJLFDO &RXUVHV DW ORVFR.
LQ SDUWVORBDERZ @8 3XEO 0.*.

<X1(6.2 SS ,Q 5XVVLDQ
6P\]JKRYD @®WVHQND VWRND ELR
YHVKFKHVWY \% XFKHWRP F

JLGURNKLPLFKHVNRBYWRSHPDWVL
NDQG JHRJISVVEDXMNHQW RI WKH L
ELRJHQLF VXEVWDQFHV WDNLQJ
FKDUDFWHULVWLFV RI K\GURFKHPLF
*HRJUDSK\@MWHYHWHUVEXUJ
5XVVLDQ
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S3DYHO $ &KHUQRXV

Ki_pbZevgh_ dhgkljmdlihjkdh_ [x6SHFLDO 5HVHDUFK %XUHDX IRU $X

Z\lhfzlbazZpbb fhjkdbo bkke "5HVHDUFKHYV
>Zevg_\hklhggh]lh hi*_e _gby Jhkkb(6FLHQFHYV
X'gh KZoZebgkd Jhkkby
SFKHUQRXV #JPDLO FRP

zdz~ _fbb gzZmd ]

:gghlZpby Jhkkbb \b~u ~_yl .
dhlhju_ \oh”bl hp_gb\zZgb_eZz\I
Zdlb\ghklebp_gabjmxlky Jhkt
Bkdexq_gb_f yleyxlky bauk
kljhbl_evkI\Z "~himkd d dhlhju
ge_gh\ kZfhj_]Jmebjm_fuo hj]Zg
\' wlhf kemqz_ jy® ghjfZlb\h
mklZgzZ\eb\Z |ky Jhkm~Zjkl\ g
Hiul jZ[hlu ih hpZgddl _jbklbd e
hizkghklb ijb baukdZgbyo

ijhlghabjh\Zgbb b Zdlb\guo \hi
ij_"mij_"~bl_evgh]h kimkdz eZz!
glh \k_ hgb ~Ze_db hl kh\_
g_dhlhjuo ba gbo kh™_j ZIky ]j!
klZIv_ jzZkkfhlj_fugthkgrhdmf_c
hkgh\Zgbb dhlhjuo ijh\h*bebkv
hp_gdb kg_lheZ\bgguo o0ZjZ:
baukdZgbyo 7ey kljhbl_evklI\Z
hi_jZlb\ghf h[_ki_q_gbb [
Hp_g_gh dzZqg_klI\h f_Ih”*bd jZk¢

NZevghkl _c¢ \u[jhkz eZflb\g eA]
m~Zjghlh "Z\e_gby eZ\bg

ijhlghabjh\Zgby \hagbdgh\ ¢
GZijbf_j \ h”rghc ba f_Ih”"t
bkihevam_|ky ihqglb ihe\_dzZ Kkt
NZevghklv \u[jhkZ eZ\bgu kd

fh™_| azgb ZIlvky \ "\Z jZzaz Z m~*

\'q luj_ jZzazZz K_cgZk hgzZ m _
ijbf_g_gbx gh b g_ hlf_g_gZ

)DU (DVW %UDQFK RI !
<X]KQR 6DNKDOLQVN

SFKHUQRXV #JPDLO FRP

SEVWURFSKVVLD WKH W\SF
LQFOXGH WKH DVVHGDRHEW RI DYDC
DUH OLFHQVHG E\ WKH JRYH

RI WKDW ZKHQ WKH DVVHVV
FRQVWUXFWLRQ ZKLFKUHVYXWUHJXOD
RUJDQL]DWLRQV %XW HYHQ
VWDQGDUGY DQG UXOHMDWH HVWD
([SHULHQFH LQ DVVHVVLQJ F
VXUYH\V RSHUDWLRQDO IRU
DYDODQFKH UHOHDVHV VKR:

IURP SHUIHFW DQG VRPH RI
HUURUV 7KH TXPRGW\IRU WBH PHW
DYDODQFKH YHORFLWLHV DQ
YROXPHV LPSDFW SUHVVXUF
RFFXUUHQFH IRUHFDVWLQJ I

LQ RQH RI WKH PHWKRGV WK

KDOI D FHQWWFKWMKHXDRXO
JUHDWO\ XQGHUHVWLPDWH:(
XQGHUHVWLPDWHG E\ KDOI

IRXU WLPHV 1RZ LW LV QR PI

QRW FDQFHOHG EXW UHVHEL

LWV XVLQJ ZHUHPPQYUHBGWXW IRU
LW LV QHFHVVDU\ WR UHYL
PHWKRG ZDV DSSOLHG ,Q C
FRPPRQ GUDPDEDFRI WKH LQL
FDOFXODWLRQV DUH QRW
DPELJXRXV LQWHUSUHWDWLRQ L
WHFKQLTXHV DUH EDVHG RQ
LQFRUUHFW GDWD LQWHUSU|

ney fgh]lbo ijh_dlh\ k _z bk DQDO\WLV RI WKH LPSHUII
Q_jghmk #hkm~ZjkI\_ggh_ j_Imebjh\Zgb_ hp_gb\BEghy \eZhikgdphbc hiZlkygh
kn_jz Hizkgu_ ijhp_kku b y\e_gby L <ui K+ 6 ‘2,
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\uihegyebkv fghl]h e_| GZzZijzZrb GRFXPHQWY 3RVVLELOLWLH
g_h[oh”bfhklb i_j_kfhljZz \k_o SURSRVHG
\uiheg_gguo k _Z ijbf_g_
khhINlkI\mxsbfb ihke_~kl\byfb

"hdmf_glZo ijbkmlklI\m_I| h[sbc g_"hklZlhd =
fgh]b_ bkohAgu_ "~Zggu_ *

hij_~_e_gu g_dhjj_dlgh >hi

g _h~rghagZgqgh_ lhedh\Zgb_ ¢«

kdZau\Z_I|ky gZ j_amevlZlIZo G

hkgh\Zgu @d4djZ\bevguo “hims

g_\_jghc bgl_jij_IZpbb 7Zggu

ijb\h~*blky ZgZeba dhgdj_lguc
jZkkfzZljb\Z_fuo A“hdmf_glh\

\hafh ghklb bo memqr_gby

Dexqg_\u_ keh\Z]lhkm~zjkl\  H\ZRUGWDWH UHJXODWLRC(
j_]lmebjh\Zgb _ eZ\bggZy WHUPLQRORJ\ GDWD LQWI
| _jfbgheh]by bgl_jij_lZpby ~Z¢ TXDOLW\ RI DVVHVVPHQWYV
dZqg_kI\h hp_ghd
<\ _ " gb_ j_dhf_g~Zl_evguc oZjzdl_j b hI\_IkI\_g
Hp _gdZ eZ\bgghc hiZkgthbbo bkihevah\Zgb_ eh blky gZ |I_o |
keh gZy b ~h dhgpZ g_ j_ rzggzybklhevam | K ijZ\h\hc lhgdb a
- A A
k 1h \ kbem g ~hklZlhgghc bkbklhevah\Zgb f_lh~h\ ij_~klzZ\e_qgg

kms_kl\mxsbo ghjfZlb\guo Ahdmf_ o
yley_lky ~hklzlhqguf b ba[Z\ey_| bkih
hi " nihkgh\Zgby g_h[ohAbfhklb
bklhevah\Zgby Gh hdzZaul\Z_|ky ghijf
Ahdmf giu "\ wihc h[eZklb A~Ze_dl
kh\ _jr_gkl\z b g_ h[_ki_gb\Zxl gz*:
gdb‘eZ\bgghc hizkghklb \  hl*_
eZ\bghk[hj P_evx gZklhys_c jZ[hlu vy
Hp_gdZ ez\bgghc hizkghkib bkihe5248P2. '?-kgf;‘g“" 9_"hklzldhi kms_k
TR iib hi izlblght Ijh]ghabjh\zghjfZIb\'_g_uQ_ hdmf_glh\ b \hafh ghki_
ijb_ bg' g _jguo 1bAjhf | _hjhe Ikh\\/\jl’ gkl\h\Zgby >.hdmf_glu JZkkf.h
baukdZgbyo ~ey kijhbl_evkilz >el=. . K.lh K Ihadb aj_gbyl_o dhfm i)
ki_pbnbq_kdbo 1j_[h\zZgbc b nP-9PYZly ezibggmx hizkghklv —=x ‘e
h[yaZl _evguo ijb ijh\ A gbb hp_ |Jh]ghabk‘llh_\”_b baquZI_e_c >e}/ hi_j
hizkghklb ThkmAZjki\hf kharzzikiP~99P . ezibgghc hizkghklb “fh gh It
[ZaZ AgZqgbl_evgmx qZklv thf brv ...h[.,hJ..ghAf ghjfzlb\ghf hdmf_
ij_~kiZ\eyxl| kh[hc kg_lheZ\bggu_ - b NZE__ £ J> < eZibgg
np_gdb ez\bgghc hizkghklp 234kdZgbyo aZ inke_"gb_ihel_dz bkin
fgh _ki\h gh [hevrbgkl\h ba 2. _..0kKghiguo nls_Ihkm=zjkil_g
- ghjfZlb\guo "hdmf_glZz <KGZe__ =

ijhp_kkh\ eZ\bghh[jZah\Zgb-
eZ\bghijhy\le _gby zZ 1zZzd _ fZeh
gbadh]l]h dzZq_kI\Z bkoh”guo ~Zg
hp_ghd Ih” hp_gdhc eZ\bggh-
ihgbfz |ky hij_~ e gb_ 2z Z-
iZjzZf_ljh\ \hafh guo eZ\bg b bo \_
< gZklhys _c jz[hl_ I _jfbg eZ\bgg
lh™~ KkI\_g_g | _jfbgm eZ\bggZy

J> Bgkljmdpby Ijh]lghabjh\Zgb_ IbZ\Fbgch"h;ZlegrlgIZy kem' [Z Jhkkl
]b~jhf_I_hjheh]lbb b fhgblhjbg]m hdjm" sz c kj_

<KG MdZazgby ih jZkqzlm _]heZ\bgguo gh'i\]Zgllahd khjbjm’ijlybdlb|
F =b~jhf_I_hba"Zl k

&KHUQRXV 3 $ 6WDWH UHJXOD WIPRH@®@ W | LOQY \BEAWRQFEKKHH (GHD QUBIIWD DE VAHM F
SKHQRPHQDYRO LVV SS ,Q 5XVVLDQ DEWWUDFW LQ (QJOL
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MdZazZgby KG ~Ze__ + BgkljmdpbyHi_jZIb\gh _ ijh]jghabjh\Zgb_
K1 "Ze__ * KI GZez\bgghc hizZkghklb
" _e_ bo g_kdhevdh [hevr_ gh i7Zlhahfh . . .
ijZ\beZfb ey baukdZl_e_c FlhtRd hi_jzIbighlh ijhlghabjhiz
ii_ AKkiZ\e gu f_IhAbdb jquzlh\eZI}k‘)_g"g;Ah.g"h|Zkg.thb jZajZ[hlZgh ~“h\hev
b ggh Teb Mdzazgby b  Ki>HZdIbq kdh_ihkh(b_« @ Hgb hle
"_ckl\mxsbfb 2z Bgkljmdpby ohl2%{SZINY_ 00hkIvX B | ThidiZoxl
gh z hkgh\gu_ iheh  _ghby it ZebaZpb_c Dzd ijZ\beh ijh]lgha
bkihevah\Zlvky 1jzdibdz ihdzau MU koh"Zz eZibg bghl*z hltzfu e
\ur_mihfygmlu _ Ahdmf_glu g_kh\~k--—-f jrdh 2jmlb_ IZ.JZf—IJu eZ\bg_ '
g_~hkizldh\  dhihju_ fhiml h.KhklZieyxiky A dzl_Jhibg_kdhe b A_jhyl
kdzaZlvky gz dzq_kI\_ hp_gdb ezMl.. QZklv ba gbo bf_xI 1 hkghi_ nb
b ijb\_kib b m'_ ijb\hrbeb d qhihkghizggmx fho_ev —qzkiv hkgh\:
*_j0\Zf b fzI_jbZevghfm ms_jim MhiI2evguo ijhp_nmjzo hp_gdb [et
jz[hl_ k"_ezgZ ihiuldZz gZ hkgi-9M8-ckbimzpbb dezibgguf eblh g_
ijh\_~_gby hp_ghd ez\bgghc <PIMZPbYL —gzlex”zirbfky A ijhrehf
jZKkfhlj_Iv dZq_kI\h dz ~hlh ba ~HDKNZKIN_ — Auljzgguo ij_~bdlhjh
AhkihbgkI\Z b g_~hkizidb  \ifeurbgkiin f_th7bd yieyxiky wiibjbq_l
Kh\_jr_gkI\h\Zghby b .|Jb\yaZgu d f_Ih~Zf b f_klIZf ihem
bkihevam_fuo \ gbo “Zgguo <k_f f_lI

H[sb_ aZf_qZgby ijhJghabjh\Zgby ijbkmsb hrb[db gh
lj_ A \k_]h g _h[oh~bfh (ljZ\beh h gbo hq_gv fZeh bgnhjfZpbb
h{t_dib\gh kms_kl\mxs__ \ JZajZ[hlabdb IZdbo f_Ih"bd ijb\h"yl _z
hp_gb\Zgby eZ\bgghc itheghf hftzf_ bgh]*Z hp_gdb dZc
nmg~rZf _glZevgh _ ijhib\hj qb ijhjghabjh\Zgby g_ ijh\h*ylky gZ g_aZ

Ii_[h\Zgb_f d \ukhdhfm dzq_kI\m \Y[RidZo  QZklh Thihjyl ebrv h[ h]
bf xsbfbky ~ey wlh]h \hafh ghkNijZ\ ulZ_fhkib ijhlghah\ ohly hqg_\b"
baukdZl e _c _klv \hafh ghklv b -@9Z2d_gb_ hrb[hd ©eZ\bgguo® b ©g_ e

\uihegylv wib hp_gdb \ \_jhylghkithlohaht ~7~ey ~bo ihlj_[bl_e_c kb

ijhJghabklu ijzdlbg_kdb ebr_clZ2aebqZ_lky —Bgh]*Z ijhjghau "Zxl
\hafh ghklb Dzd ijz\beh _keb ‘-lhylghklghc nhjf_~+ hp_gblv dZg_ki\
dhgdj_lghf ez\bghk[hj_ hl gblJhlghahi. f_lh"~bd ijhlghabjh\zg
dzl_]lhjbgq_kdbo azdexq_gbc 11iZdlbg_kdb g \hafh'gh ba az fZeuo |j
hizkghklb Gh ~ey wlh]lh dzd h1dhglihevguo — \u[hjhd b j_rdhkl

g | gb khhI\_Ikl\mxsbo f_Ihabd g.hagbdgh\_gby ezZibg hkh[_ggh _keb |

iheguo ~Zgguo gb ghjfzib\guo 'Nlgha_ ey hiI®_evghlh eZibghk[hjZ

Ahimklbfhc hizkghklb < 1h ~_IhIh djhlghau A_jhylghkl_c —fh]ml
ijhlghabkl_ e_ bl hkgh\gzy hn_i.hklZzlhagh Lhagufb gh A kbem g_~hklz
\hafh gu_ ihke ~kl\by g_ijz\bevg.Pkohlghc ~ey ijhlghabjhiZgby bgnh
ljzdibdZ ihdzau\zZ | qlh hi\_1kI\_.Z2¢e.db hl\_jhylghkl_c ~hkih\_jguo kh
[ulv \_kvfz kmjh\hc >h kbo K€.'M\ZI_evgh g ij_"klZleyxsb_ p_
ijhib\hj gb_  gbdzd g_ mj_]m.S8Zlz_guo f_Ih~h\ijhjghabjh\Zgby "Z"_
ghjfZ|b\gU0 "hdmf_gIZO kh[UIby koh”~Zz eZ\bgU \ hIA_eVgh
eZ\bghk[hj_ g_ kms_kl\m_I g_ Ihevdh

KG Bgkljmdpby ih ijh_dlbjh\Zgbx bjhibhbdZelvgdwo iaZsblguo khhjm ™ _¢
F KljhcbanZzl k

Kl Bg g _jgu_ baukdzgby "ayekl\ihdphheXxkbwo jZchgZo H[sb_ Ij_[h!
F KlzZg”Zjlbgnhijf k
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G_ ~Zjhf k_cqzZk m _ ihqlb \h m]he kdehgzZz b ahgzZz azZjh ~_gby
bkihevam |ky 1Zd gZau\zZz_fzZy \jbkihevam _ fu_\ jZkqgzlZo 1ljh f_| _hjheh]
eZ\bgghc hiZkghklb ij_"gZag:"Zggu_ kdZazgh qgqlh "~ _eZl _evgh bo
g_dhlhjhc ~hklzZzlhgqgh [hevrhc |_g_ihkj_~kl\_ggh ba ahgu azZjh ~_gby
fgh™ _kI\hf eZ\bghk[hjh\ Dhg_q'_keb 1ZdZy bgnhjfZpby g_~hklimigZz
eZ\bgghc hizZzkghklb ijbkmlklI\mx bkihevah\Zlv j_amevlZlu baf_j_gbc
ANZxl ij_"klzZz\e_gb_ h[ h[s_c ezZ\b(f_I|_hiehsz"d_ jZkiheh™ _gghc "hklZ
jZchg_ gh ebrv “h g_dhlhjhc kl_i[ebadh d eZ\bghk[hjm [Ijh Ih dzZd fh]lml
j_r_gbc h ih\_~_gbb ihlj_[bl_¢jZaebgby \ iheh ' _gbb ahgu azZjh ' ~_gby
ijhlJghah\ e_"bl gz kZzZfbo ihlf_Kkl baf_j_gby f I _hjheh]bqg_Kk
NhjfZzevguo f_Ih~ h\ \ujzZ[hldb IZdtoZjzdIl_jbklbd \ J> gbg_]Jh g_ 1]h\h
ihlj_[bl_e_c dzd ijz\beh g_I b tf_I _hjheh]bg_kdb_ o0zZjzdl_jbklbdb gz
gZ khklzZ\e _gbb ijh]lJghah\ \ dzbaf_jyxlky gZ gZdehgghc ih\_joghk
nhjf_ < [hevrbo hj]J]ZgbaZpbyof_ |I_hiehsz”~db jZkiheZ]lzZxlky
kKh[kI\_ggu_ ijhlb\heZ\bggu_ ker]lhjbahglZevghc ih\_joghklb Bkihevam_
hi\_IkI\_gghklv azZ ijbgylb_ joZjzdl_jbklbdZ + |lhesbgZ kg_]Z %= kh
khhi\_Ilkl\bb k eZ\bgguf i baf_jy fhc gZ f_I_hiehsz~d_ \ukhlhc ki
i_j_dezZ™u\Z _Iky gZ ijh]lghabklz gZ kdehg_fh _I hl g_z kms_kI\_ggh hl
ijhlghabjh\Zzgb_ \uihegy_Ilky 2~ZKhhI\_IkI\_ggh [m”ml| hlebgZIlvky b jZ
j_amevlzlzf ijbf_g _gby jzZkqzlgul]jZz®b_glu |_fi_jZImju kg_]Z bkihevam
ebrv gZ hkgh\_ g _dhlhjuo ijh]J> G_ kdZaZgh b h \ebygbb ijhkljZg
ijbagzZdh\ GZijbf_j lzd i baf_gqgb\hklb f_I_hjheh]bg_kdbo 0zZjzd
]hjgheu gu_ ]b”™u khijh\h gZ kdehg_ gZ hij_~ e _gb_ bkoh”~guo 7
njbjzZc”_jh\ Bf_y h[smx bgnjzZkqgzlh\ b gZ dZq_kl\h ihemqgZ_fuo j_e¢
oZjZdl_jbamxsmx kbImZpbx \ GZijbf_j IhesbgZ kg_]Z \ jZaebqguo
\uihegb\ g _kdhevdh ijhkluo ihe \ezZ\bghk[hjZz fh  _| jZaebqgZlvky [he_ _
mklhcqgb\hklv kg_]Z hgb ijbgbfZihjy*hd LZdb_ jZaebqgby ozjzdl_jg
A"himkd_ eu'gbdh\ gZ kdehg liZ"b_glh\ [ _fi_jZImju g 1z >hdr
J> ihk\yszg jZkqzlzZf \_jhylghkl_c \hagbdc
WIhl Ahdmf_gl ijbf_gy_Iky reSZ2)R@.Jzaebagguo hitzfhl A ezibghklh)_
. wlhf nhjfmebjh\db khklZ\ey_fuo ijh]gh
eZ\bgghc hiZzkghklb k\yazZgghc @\ <emeetwen o . .
. : yleyxlky gb \_jhylghklgufb \_jhylg
ex[uf Ibihf ezZ\bg \ ex[hf ]Jhjghf j . .
N h"brz fuo khlulbc \ nhjfmebjh\d
kh*Ze _gbx \ J> gbg_]h g_ kdzaZz:- .
Ahe'gZ  ijbf_gylvky Mablu\Zy hIkakI\mxI gb dzIl_Jhjbg_kdbfb
- nhjfmebjh\dZo ijbkmlkI\m_1 keh\h ©\haf
_"bgkI\_ggZy f Th "bdZz
. . < J> kdZazgh glh jZkqgzlgh_
]Jhkm~ZjkI\_gguf hjlzZghf Jhk]beres e
. g_1j_ ’\deaZgguo eZ\bg khklz\ey_1 |
hkms_ kl\leyxsbf ebp_gabjh\zgb_ ~=-*= .
lu kyqb G_ykgh qglh wlh hagzqgZ_1 1jh\l
Nyl _evghklb + \b~bfh \k_fb dl-
. . wlb jqu2|U gZz g_aZ\bkbfuo \uf[h
eZ\bgguf ijh]ljghabjh\Zgb_f DZzZd r---- . .
. . Highkblky eb ihemqg_gguc j_amev|
k _z ihfhsvx fh gh k \ukhdhc
. dhgdj_lghfm jZchgm" DZd hp_gb\Zebkv
hkms_kl\eylv g_ Ilhevdh ijhlc
K thfmebjh\dhc ©\hafh gha" HI\_1Z g
\hagbdgh\_gb_eZ\bg jZaebqgguo I;-
\h ijhku \J>g_| Djhf_1lh]h hp_gb\ZIlv c
\aylhf ezZ\bghk[hj_ gh b bo jZaf :
. eZ\bgguo ijhl]ghah\ k ihfhsvx eb
f_lhA"bdb [Zabjm_Ilky gZ f_I_hjreoorms v . .
. : ijb\_~zgghlh ihdZazl_ey g_"himlk
"Zgguo b "Zgguo h j_ev_n_ ljb ywroeTe s BT e .
; . GZijbf | ijhlJghabjmy \hagbdgh\_gb_
]h\hjblky h Ihf dzZdh\h ~he gh Nk ]""'Z” "oih']"\z 7 kdeh KIv K
bkoh”*guo ~“"Zgguo gZijbf_j dZd nirij_—_ey 1Ky g 9- - ¢
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ij_~"kdZaZgguo eZ\bg g_ [m”_I kg_"hklZldZo hI*_evguo ghjfZlb\guo ~ho
ihlj_[bl_ey IZdhc ijh]Jgha p_gghkl]lh\hjblky gb" _

Hp gdZ eZ\bgghc hizkghklb <KG
bg ' g _jguo baukdZgbyo ‘MdZazgby [ueb i_j\uf ghjfZlb\g
kljhbl _evkI\Z H[sb_ azf_qzgb hdmf_glhf j_leZf_glbjmxsbf hp_
_0Zjzdl_jbklbd ezZ\bgghc hiZkghklb

Hrgbf ba hkgh\guo g _"hklz -

. Ijh\ A gbb baukdzZgbc < ~hdmf_gl_ b
ghjfZlb\guo Ahdmf_glh\ dZ

hKghigu [h\Zgby d ijh\_A_gbx bauk
baukdzgbc —yley_lky g_ AhkIZIITre"Z'\bghh|'ZAk“gAu“o iZchgZo b ijb\_A_gu f.
hhkghizggzy 1_jtbgheh]by < "h7%55,7hi" nkgh\guo ozjzdl_jbkibd eZ
hij_"_e_gby ezZ\bgu ?klv hij_"_ %5 0hkis ~Sey kih_]h \j_f_gb wih

jzaebgguo Ibih\ gh hij_"_e_gby\\1i"fh\zgguc  ohjhrh  kijmdimjbjh\z

ljibazf 1ZdhJh hij_"_e _gby dPARdmf_gI \ dhlhjhf [ueb ijhibkZgu hkg
ihalhebeh hlebqgblv kg_ gmx ezwa \rb Iz)'/M'I“h]AZ f IhnAbdb kg _lheZz\t
ih~h \e_gb Zijbf_j hl \Rz - -
:hlhd[?]tjo : Kemaz . ms _'iz ni JZkazinf _Fahlb_ ba gbo \ ihke_*
as_ - ijzdlbgq _kdb [_a baf_g_gbc i_j_re

\hafh"ghc  xjb"bq_kdhc — hI\_lk a" 00 sk ghjfzib\gu_ Ahdmf_glu M
eZ\bgguo baukdzZl_e_c hklzZzlky [u'eﬂbmh”[yaZI evgufb “ey ijbf g _gby Al
gzr \aley® g_hijz\"Zgguf yley_ 1h"z " ""dh1rZz \kimibe \ Kbem I_j
©iue _\b7gzZy ez\bgz® <k_]"Z bety77pnG7eayglo klzgrzjih\ b k\h~h\

iue_\h_ h[eZdh gZgbgZ_lky k ~\b ~T e

Zki_c gzpbhgZevguo klZg”~Zjlh\ b
ih~klbezxs_c ih\_joghklb Ih _klv, i . Acbbngsevg 9"Z]

K \bg Za \b" b _ JJZ.\“bne,.,\ j amevlZl_ ijbf_g_gby dhlh
Okf_rzggzy ez\bgz® >\b"_gb_ 1U% 157" &y ghc hkgh\_ h[_ki_qb\Z_lky kt
ij_~_eu hleh _gbc |_dms_c eZ\l*

IJ_[h\Zgbc N_"_jZevgh]h aZzdhDZ « N .
\ha“mrghc \heghc oth gZ ka

_ Jueh hIf ~q_gh \ur_  ~hdmf_gl hk

g_Ih\ha*mrguc ihlhd  <harmret cki\mxsbf b ihgug_ gh _]h bkihevs

ljZ\bevg_c [ueh [u gZal\Zlv "\b"_ 7™ " ' Mfikgh\zgbe < (h ~_ \j_fy \ Md
i_j_" ez\bghc < #hdmf_glZo ¢ Tv"""0 Ghihju_ g _hij A _ezgghkl
hi)_"_e_gbc ozjzdl_jbkibd  bkif i iFmepii\dzo b ijhkih Jjm[u_ hrb[d
JZkqzlZo <h \k_o “hdmf_glZo oy 475" iZkqzIhy K_cqzk limAgh mi

hkj_"gzggu_ \_ebgbgu Aukhlu keyih q0dh " wibo hrb[hd ihkdhevdm
bghl]*Z Ijm~gh ihgylv brzl er

ChKl K\ hf beb \i f hf hkkkueh’_dm‘gZ im[ebdZpbb \ dhlhjuo b
lihkljzgkli_gd €b Y_1_99 hibkZgby wlbo f_IhAh\ \ MdZaZgbyo
jZchgZo k bgl_gkb\ghc f_I_e_\hc -

kj A fahlhe | bab thkJ_ng(lbm”N@’?keb ijhnbev  kdehg
J_"gyy fghlhe _lgyy \_ebgbgZ \ hinrp{e Thjbi “evgh ziijhdkbfbjm_lky \ie

gZlex"_gbc fh'_I agZgbl_evgh - ih “ihAgh by AgZ A“hebgu ijyfhc eb
fghlhe_lgbo oZjZdl_jguo agZa_9 N 4hinkly eZ\bgur ey Iky ih nhjfme
hqz]_ beb _]lh qgZklyo >ey [he__ I1hegnc _

0Zjzdl_jbkibdb kg_]hgzdhie gby \ ez\bggh gL §2'

hgz]_ ~_eZl_evgh bkihevah\zlv izjzf lju ®

ijhkljZzgkI\_gghc klZlbklbg _kdhcl”_ Y* kdhjhklv eZ\bgu \ "Zgghc lhqd_
\ukhlu lhesbgu kg_“ghlh ihdjh\zf Bvih \ k\hx

hg j_"v fh™ | ihlj _[h\ZIv ki_pbZevguo

gZlmjguo gZ[ex"_gbc H ki_pbnbqg_kdbo

_ N jZevguc aZdhg hl < NA ©OL oplghd ktbLkjgHklf arZgbc b khhjm™ _
AN _kv b "Ze__ \ dZ\uqdZo ijb\h”blky hjbhdggemmguc |I_dkl »
<b”bfh j_qv b”zl h fZdkbfZevgh \hafh ghc kgtybkip wohfygbdMdBadgZz kdZaZgh
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=L {&4:e<*'F B..'»U k "he'gu [ueb \k_ eZ\bgu az”_j'b\zl
B + dhwnnbpb_gl Ij_gby ijtkh Ze_gbx f_Ih"bdZ hdZaZeZkv hrb[hqt
jZ\guf "ey kdZevguo kg _"ghe_ G_kdhevdh keh\ h 1Zd gZau\z
ljZ\yguo ]eZ~dbo ih\_joghkl_c b iue_\b”guo eZ\bgZo < gqbklhf \b"_ iue_
hklZevguo ih\_joghkl_c beb iue_\u_ eZ\bgu \ dhlhjuo hlkml

+ m]he gZdehgZ kdehgz I_dmqZy qzZklv \klj_qZxlky hqg_gv j_~d
A _ eZ u _jo i ehgijb iZ*_g m o juoe g_ q._
\b"_gbb \bg \W\ ] ih kdehgijb iZ*_gbb k hlh j hlh kg_]Z k h

gZdehgZ kqblZ _Iky hljbpzl_evgufmqgZkldh\ kdehgz < Ih "_ \j_fy \k_ kd
6+ "ebgZ kdehgz f2 eZ\bgu ba kmoh]h kg_]Z ]_g_jbjmxl
Hq_\brgh glh jZkqzl ih wikrhleZzdh dhihjh_‘ih \g_rg_fm \b”"m b \ha
azgb Z_ | kdhjhklv jhigh \ ~\Zz gZ ij_iylklNb_ g_ hlebqgZ_Ilky hl iue_\hc

Mb > _gby fzZl_jbZevghc Ihgdb ih Z©’?keb \ fZl_jbZeZo baukdZgbc

iehkdhklb k Ij_gb_f kdhjhklv JkadZ.algb. h. koh”_ iue_\b"guo eZ\l
ihfhsvx \ujz" _gby \hafh ghklb bo koh~z gZ h”*ghf beb g_

RL 5T=5 mqgZkldZo jZchgZ ijh_dlbjm_fh]lh kljhb
T "ey \k_o eZ\bgguo hqgZ]h\ gZoh"ys

©< kemqgZ_ [he__ keh'gh]h ijhn ZgZeh]bqguo mkeh\byo ke_"“m_I| hi

jza[b\Z_lky gZ hi*_evgu_ hlj_adbikdhjhklb b ~Zevghkib imlb eZ\bg iue_

mlezZfb gZdehgz . >ey i_j\h]h hlkgq ijé kdhjhklv

jZkkqgblu\Zz_lky \ khhI\_Ikl\bb k thjhk|V IZdbo eZifg” ey lky

eZ\bgu gz dzZ ' ~hf ihke_"mxs_jjp[eb zggh ih nhjfme

hij_~_ey_lky \ azZ\bkbfhklb hl dhg_qgghc

kdhjhklib gZ ij_~u”ms_f hlj_ad_ih nhjfme_ RL §==19
RL §d‘~>“Eu‘uA7<F'$...6AL‘FiA ]"_ Uz kj_"~gbc mlhe gZdehgZ ezZ\bght
6 > |

’ - kdehgz 1jz~
]"_ 6 £ kmffz ~ebg ij_~urmsbo hlj_adi + dhwnnbpb_gl hijf* ey fuc \
eZ\bgh f aZ\bkbfhkib hl m]eZ gZdehgZ kdehgz
N N - .
6+ "ebgZz "zgghlh hlj_adz imlb T, (7001 §ih kdhjhklv 1Zdbo ez\l
9 + kdhjhklv ez\bgu \ dhgp_ ii A -ks99.]

. . azZ\bkbl hl ijhly zgghklb eb[h i_j iz Z
hij_adz imlb f k kdehgZ gZ dhihjhf hgb \hagbdZxl b *

e xogzaghklv f_oAm mlezfby e " Tn j7kqzigu_ kdhjhklb ihem
_rutms_Jh b AZzgghlh mazkldh 5 8 gh az\ur_ggufb hl ~Ah  fk +
Hq_\b7%gh qlh b a”_kv “hims_ydhjhkib ez\bg gbdh]*Z g_ j_lbkljbjh
Ih"m \ eZ\bghk[hj_ <« k Jhju khh|\_IkI\_ggh b \_ebgbgu ~Z\e_gby iuce
ihrgh by dhlhjhc gZoh”blky ez'\'bgu gZ ij_iylkl\by ihemqgzxlky h]jhf
Dmdbk\mfghjj Jhjh~rZ Dbjh\kd k'g _sz h"gZ kljZgghklv wlh]h f_Ih~Z
ih]b[eb ex"b EZ\bgZ khreZ bf_ggm\_ebq_gbb djmlibagu kdehgZ kdhjhkl:
1"_ ~_dZ[jy 1h"Z khreZ eZ\'ezZ\bgu iz~ z_| qlh ijhlb\hj_qbl az

"baghb g_eh\_d Ihke_ lhc dZIlzf 'c')'Zgbd[bJeb
ihkljh_gu ithb\heZ\bggu khhjm g©AZ "Zevghklv imlb iue_\b~rghc eZ
NZf[u b dZjv_j eh\mrdzZz f_""m gbf/\gm' ’\hebgu ijbgbfz_Iky nebgzZ m
kKhhI\_lkI\bb k jZkqzIZfb "Zevdthkgh\gh]lh kdehgz gz dhlhjhf \hafh _
eZ\bgu ih f_Ih*bd_ baeh’ _gghc yq 7Z ezZ\bghc [_a jZzkge_gzgguo mqZ
jZkklhygb_ hidez”u\Z _lky hl ihAgh by k

DZd b \ ij_~u~ms_f kemgZ_ \bAbfh fZdkbfZevigho\hhfhltgiZhZd MdBgzZph g_ kdZa
< mdzZazgbyo ijb\hAblky khhi\_IkI\mxsZy 1Z[ebpZ
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Agm “hebgu \ gZijZ\e_gbb ijh*hev K]

eZ\bggh]h hqz]z® KI yley lky gh\uf rzJhf \ jza\blt

< MdZaZgbyo g_ kdZaZgh cghjtzip\ghc [Zau j_]mebjmxs_c ijh\_
'h#” hdhgqZgb_f _z imlb Thwihfmyg jhez\bgguo jzkqgzlh\ ijb baukdZgb
f_Ih? _z dhebq_kl\_gghc hp_0Z\jhju ihkiZjzebkv ba[z\blvky hl hrb
kfukez G_ hq_gv ihgylgh 1Zd"_dg " Apkizidh\ ~ bf_\rboky \ Mdzazgb
lhqdZ ih~gh'by kdehgZz hl dtggkljmdpbb Lzd gZzijbf_j \ KI g_I kki
hideZ"u\ZIv jZkklhygb_ P_e_khhiyz,’ eZ\bghh|Zkguo jZchgh\ Jhkkbb \
az ij_"_evgmx ]jZgbpm \ha" _Ckijhy_~_gb_ g _]lheZ\bgguo baukdzZg
ez\bgu ijbgylv _z f_klhiheh _gb i\ ki\bb  k  Mdzazgbyfb  yle:
[ulv. ~hklblgmlh ~Z\e_gb_  kg_lh{yazl_evguf ohly b g_ kdZazZgh qzlc
ihihdZ ‘hij_"_ezgghc \_ebgbgu Cyemgzyo 1Zdb_ baukdZgby g_h[ohAbfh
dhihjhf q_eh\_dz k[b\Z_I k gh]l jZyihkzgz f Ih"bdZz \ur_e_gby eZ\bgguc

b Ihfm ih~h[gh_ qlh hg_gv \Z'gh b q_]h g_ [ueh \ ij_A
KG Ahdmf_glZzo < KI \i_j\u_ ij_~eh  _g f
Hg_\bAgh qlh jZajz[hlgbdb 1Z2kqzlZ ij_~_evghc \hafh'ghc "Ze\y

hl[jzlbeb \gbfzgb_ gz g_~hklzic\ulihkZ 1 _dmq_c eZ\bgu Mqgblu\Zy
DZjlh]jZnbjh\Zgb_ eZ\bgguo hqz]iiZdlbd_ gZs_  \k_]h ~Zevghklb \u

gz dzjlzo F ihkdhevdm bkilZaebaghc h[_ki_a_gghklb dhjj_dlgh hi
[he _ f_edh]h fzkrlZ[Z fh gh (9- \hafh'gh 1zZdhc ih”oh” \iheg_ hij.
\u”r_eblv b 2~z _ ijhimklblv ahguBf_xlky \ KI b g_~hklZldb

eZ\bg >ey jZkqzlZ ~bgzZfbqg_kdbo ozlh\lhjy fhklv koh”Z kg_"guo eZ
eZ\bg bkihevah\Zgz ijhklzy Lii_ “eZ]Z Iky hij_~_eylv ih _z az\bkbf
f IhA"bdz Ba kms_kI\_gguo azf_qki_"9_ CE fghlhe _Ig_cE \_ebgbgu fzd
Ahdmf_glm fh gh hif_Iblv ebrv ~_dz~rghcE \ukhlu kg_"gh§h fihdph\z

g_~hklzld_ k\_~ _gbc h ]jzgbpzo l_fi_iZlmju __ \ha"moZz yog\Zjy ]
Bgkljmdpby ~himkdZ | \hafh ghkl'li_"klZ\e_gghc \ IZ[ebp_ : KI <b”bfh
iZkqzl AZevghklb \u[jhkZ kl1ZIbklbg_kdzZy az\bkbfhklv ihemq_:
ih\lhjy fhklvx j_°_ h~ghlh jzaz [hevrbo I_jjblhjbyo kms_kl\m_I "ey c
Ahdmf gl bkihevamxlky fphkj_"gzggh]h eZ\bggh]h hqZ]Zz gh dh]”
dhwnnbpb_glu wnn_dlb\gh]h «krh dhgdj_lghf eZ\bgghf hqz]_ Z kmlv &
ihemq_ggu_ “ey j Zevguo eZ\bg kﬁhfl.hpl.,,\..hp,_,_gd_ ih\Thjy_fhklb bf_ggh \
ij_ \ur_gby \_jog_c lhqdb hlju\z bkihevah\Zgb_ kfukez g_ bf__I Lh _k
i j _~gbf djz_f ez\bgguo hleh  _giZjZf_Ijh\ ~— bgl_j_kmxs_c baukdZl
hlj _adZ kh_~bgyxs_]h ijh_dpbb ]_9_jZevghc kh\hdmighklb ij_"ezZ]z_lky
lJhjbahglZevgmx iehkdhklv Hq_\__ihf,h_SVZ(,__hp__,_ghd ihemg_gguo “ey kh\_
wlhf g_ mqgblu\Z _lky ih\i("jmlhc ]_g_jZevghc kh\hdmighklb GZi
\hagbdgh\_gby eZ\bg \ kZfhc \QZOh“yS fky \ Ob[bgZo \[ebab Jhjh"Z I
eZ\bghk[hjz Djhf_1lh]h bf__lky cez\bgght hqz]_ < eZ\bgu h[jZzamx]
\ hij_~ e _gbb fbgbfZzevguo dhvki_"9_f\ jZa qZs_ q_f\ jy*hf gZoh”
khijhlb\e _gby dhlhju_ az~zxlky haZ]l__< _>ey hl®_evguo hqgZJh\ ih\lhjy
hl kj_ ~"g_c djmlbagu kg _]hk[hjz l1hiZa”h kbevg__ k\yaZgz g_ k |I_fi
eZ\bg qlh wd\b\Ze glgh agzgbx WY9\Zjy Z gZijbf_j k djmlbaghc eZ\bgg
eZ\bghk[hjZ dhlhjmx b Ij_[m_lkybeb 7jm]bfb oZjzdl_jbklbdZfb hqz]z

Dzd iZkkgblu\Zlv onZdI_jbkii MeZ]Z_fuc f_Ih" hij_"_e_gby ih\lhjy_
gZaulZ_fhc \ha“mrghc \hegu \ "ey dhgdj_ Igh]h ez\bgghlh hqz]z fh
gbq_1h g_ kdzZazZgh aZ\ukblv 1zd b azZgbablv ih\lhjy_ fhklv



9RO VV  +<'5263+(5( +$=$5' 352&(66(6 $1' 3+(120(1$

g_f Qlh dzZkzZ _lky ijh~he ' bl_e< jzkqzlZo ij_"~klZz\e_gguo \ *_ckl\l
eZ\bghhizkghlh i_jbh”~zZ Ih \ KI ghjfZzlb\ghc “hdmf_glZpbb bkihevam_|I
dzdzZy wlh ijh*he 'bl_evghklv £ g gzldh knhjfmebjh\Zgguo ihgylbc \a:

fZdkbfZevgZy = b gZ hkgh\_ dzZwhibkZl_evghc ]_hljZnbb glh N
"he gZ hij_~_eylvky g _\hafh 'guf ihemg_gb_ h”ghagZqguo

Bkihevah\Zgb_ ihkljh_gby \ZeZ\bgghc hizkghklb b y\ey |ky ij_iylklI\
jy*h\ jZaebgguo o0ZjZdl_jbklbd eZzzZ\IhfZlbaZpbb ijhp_kkZ hp_gb\

klZIbklbg_kdh]h fh”_ebjh\Zgby "eG_h[oh”~bfh ba[Z\blvky hl I1Zdbo hij_"_¢
bo ih\lhjy_fhklb \_jhylghklb ihy\>ey hi_jzZlb\ghc hp_gdb eZ\bg
h[_ki_qg_gghklb \ ij_"eh _gghfhizkghklb 1Zdbo kljh]l]h nhjfZebah\.
yley_Iky hijz\*Zgguf b kha~Zzl ef_Ih*"h\ kha”Zgh hqg_gv fZeh : dz
\hafh ghklb hij_~_e_gby oZjhlf_qzZehkv \ur_ ]Jhkm~ZjkI\hf \

eZ\bgghc hizkghklb ih g _agZgbl _Jhk]b~jhf_1Z ebp_gabjmxs_]h wlhl
\oh”~guo "Zgguo Bkihevam_"_yl_evghklb hj]ZgZz mi\_j ~zg ebrv
klZIbklbg_kdh]h fh”~_ebjh\Zgby ~hdmf_gl DZd [ueh ihdZaZgh ml\_j
ij_"klZ\e_gu dZd mgb\_jkZevgu_ bgkljmdpby h[ez~Z | jy*hf g_~hklZldh\
glh hgb jZaebqgu ”“ey jZaebqgg_ iha\lheyxl _z bkihevah\zZlv GZ ij
] _hljZnbg_kdbo mkeh\bc \ dhlhjijh]lJghabkl hp_gb\Z | eZ\bggmx hiZ
f_klZ baukdzZgbc GZ ijzdlbd_ g_km[t_dlb\gh gZ hkgh\_ f_Ih”"bd g_ y\ey
hp_gblv gzZz~z ghklv ihemqZ_ fuo ghjfZlb\gufb b beb gZ hkgh\_ jZae
h[_ki_g_gghklb ba azZ hlkmlkl\byijh]ghklbg_kdbo ijbagZdh\ Ijbqzf iheh’
gZ[ex”_gbc aZ eZ\bgZfb b bo oZjijh]Jghabjh\Zgbb gZ hkgh\_ nhjfZevguo
lzd dzd gzZ”~z ghklv \_jhylghklk bkihevah\zZgb _ f hiulZ b agZgbc ijh]
\hafh gZ ebrv gZ hkgh\_ ~hklZlhj_Zebam_lky ke_"mxsbf h[jZahf hp_
Zgkzfley bkoh~h\ Djhf_ Ih]l]h iezZ\bggZy hizZzkghklv gZ hkgh\_ nhjf
f Th~u hij_~ e gby g _dhlhjuo f_Ih”~bd gh hdhgqgzZl_evgZy nhjfme
jZkij_~_e_gbc ]_g_jbjm_fuo ozijh]lghazZz y\ey_Iky ih kmlb ~_eZ fc
\uau\zZxl khfg_gby GZijbf_j ijhlghabklz b fh™_| g_ kh\iz~Zlv
d\z~jzlbggh_ hldehg_gb_ fZdkbfnhjfZevgufb hp_gdzZfb G_ \k_]"Z 1Zdb_
\ukhlu kg_"gh]h ihdjh\zZ ijb \ukhlmemqrzxl j_amevlZlu ihemqzZ_fu_ k i
khklizZz\ey | ebrv kf Kdhjhklv iueebrv nhjfZevguo f_Ih~h\ >Q _jghmk

hij_~_ey_|Iky k ihfhsvx Ilhc “_ f_It;he__ Ih]h ijhlghabklm qgzZklh ijbo
\ MdZaZgbyo gZ g_~hklZldb dhlFhp_gb\Zlv g_ lhevdh oZjZdI_jbklbdb \h
\ur_ lj_~eh _gguc f_lh” jZleZ\bghijhy\le_gby gh b jZaebggu_ k\y
hij_~_e_gby ]jZgbpu ~_ckl\by \hagbf jbkdb Hp_gdZ eZ\bgguo jbkdh
g_ bf__I| kfukez 1Zd dzZd g_ hihi_jZlIb\ghf ijh]Jghabjh\Zgbb eZ\bg \h

ihgylb_ wlhc ]jZgbpu Djhf_ Ilhgbqgq_f g_ j_]mebjm_Iky b g_ ghjfb]
hij_~ e _gby ~Zevghklb b kdhjhkMgblu\Zy \hafh ghklv ly dbo ihke_ ~kI\l
\hegu g_ bf_xI \ hkgh\_ h[s_c fh” hrb[hgghc hp_gd_ eZ\bgghc hiZkgh
kg_lh\ha”“mrgh]lh ihlhdZz [hevrmx hi\_IkI\_gghklv e_ Zsmx
ijhlghabkl_ ijb nhjfmebjh\Zgbb ijh]gha
gZoh”blky \ hq_gv mya\bfhf k xjb*bqg_k
Hp gdZ eZ\bgghc hiZkghkaj gby iheh' _gbb Ohly kijzZ\_~eb\hkl
ijh\h~blvky jZaebqggufb f_Ih"Zfb gz~h hif_Iblv qlh g_ lhevdh \ Jhkkbb ¢
gzZ”h ihgbfzlv dzdh\u ijb wlhf ihfbfh mihfygmlh]h J> jZkqzlgu_ f_1I
hrb[db b dZd bo \hafh gh mq_klv ijh]jghabjh\Zgby eZ\bgghc hizkghkl
ijb_fe_fh]lh j_amevlZlZ hp_gdb dhgdj_Ighf ezZ\bghk[hj_ mli\_j ~zggu

AZdexqgbl_evgu_ aZf_qZgby
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Jhkm~ZjkI\_gghf mjh\g_ hlkmlkI\ig_h[oh”bfh mdZau\Zlv kkuedb gZ bkke

ghjfZlb\guo f_ITh~h\ fh | h[e_]Jqlih j_amevlzZIZf dhlhjuo hgZ kha~zZgZz
ijhlJghabklZz K lhgdb aj_gby ijhlghabld> g_ fh  _| [ulv bkihevah\Zg \ dZqg
_keb _1]h Nyl _evghklv ebghjfZlb\ghlh "hdmf_glZz ba

]hkm~rZjkI\hf ohl_ehkyv [u bfg hij_~ ezgghkl_c¢c b g _lhgghkl_c ~him
ghjfZlb\gu_ f_Ih~bdb hp_gdb g_#\bgghc

hizkghklb ijb \uiheg_gbb dhlhjuo k Ebp_gabjh\zZgb_ N yl_evghklb
kgbfZzezkv hI\_IkI\_gghklv \ kemghi_jZlb\ghc hp_gd_ b ijh]jJgham ez
ijhlghaz b k\yazZgguf k gbf mhiZkghklb ij_"klZ\ey_Ilky baebrgbf Kbl
kh Ze _gbx 1Zdb_ f _Ih*bdb hlkmlwlhc h[eZklb fh I Julv memqr_gZz
Ilhgdb aj_gby ]Jhkm~ZjkI\_ggh_ ekha”Zgby dZzq_klI\_gghc ghjfzZlIt
wlhc *_yl_evghklb \uley”bl baebr hdmf_glZpbb j_Imebjmxs_c | _ogt
kljZgZo g_ bkihevam_lIlky < \ujzZ[hldb 1Zdbo hp_ghd hl k[hjZ bk
ebp_gabjh\Zgb_ wlhc N_yl_evbgnhjfZpbb “h bo nhjfmebjh\Zgby
ijh\_~ gbb bg g _jguo baukdZgbMgblu\Zy \hafh ' ghklv h[jZah\Zgby
kljhbl_evkI\Z [ueh hlf_g gh ghgZ g _[hevrbo kdehgZo \' Ihf qgbke

baukdZgbc wlh g_ kdZazZzehkbkdmkkl\_ggh kha“Zgguo "“_eZl_evgh
ebp_gabjh\Zgby ~_yl evghklb ihghjfZlb\gmx A"hdmf_glZpbx ihgy
hp_gd_ eZ\bgghc hizkghklb [zZd ij_amfipbb eZ\bgghc hizkghklb "ey

dzq_kl\h ezZz\bgguo ijh]ljghah\ AZ ijh\h”*bfuo i_j_~ kljhbl_evkl\hf h[t_d
Ney ijhlJghabklh\ “himkdZ_ |Iky nhbaukdaybgb

ijhlghah\ \ ~hklZlhqgh ijhba\hevghcHp_gdm eZ\bgghc hizkghklb
A"himkdZxs_ ¢ g _h”~ghagZqgmx |baukdzZgbyo g _h[oh”bfh ijh\h~blv gZ
ihal\heyxs_c gZb[he__ zZ”~_d\Zlgh Ihih]jZnbg_kdbo dZjl b ieZzgh\ fZkrlZ[Z
fg_gb_ h [m"ms_c kbIlmzZpbb <b djmigkemqgZ_

hi\_1kI\_gghklv azZ \hafh'guc ms_j[ tGhjfZlb\guc Ahdmf_gl <KG
i_j_dezZ”u\Z_lky gZ ihlj_[bl_eg_h[oh”~bfh hiIf_gblv ba az kms_kl\

ijhlghah\ Hgb T gZklh ijhrb[hd "hims_gguo \ g _f J _ame

dhee_dlb\gh_ j_r_gb_ h ~_ckl\bbg _g_jguo baukdzZgbc b ijh_dlu \uihe

l1Zdbo ijh]Jghah\ + 1Zdbf h[jZahf bck _]Jh bkihevah\Zgb_f g_h[oh”bfh i_j_k
hi\_TkI\ _gghklv jZzafulZ _Iky Kl gm *Z I|ky \
<u\h”y baf_g_gbyo b ’\h[Z\e_gbyo -

K mqzlhf g _\hafh ghklb dhjj_d

Kms_kl\mxsZy ghjfZ\uihegblv hp_gdm eZ\bgghc hiZkgh

“hdmf_glZpby bkihevam_fZy ihfhsvx kms_kl\mxsbo ghjfZlib\gu

eZ\bgghc hizkghklb g_~hklZIhAhdmf_glh\ _klv \hafh ghklv h[hkgh

kh~_j bl fgh _klI\h hrb[hd b gmj ameviZlu baukdZgbc k ihfhsvx

memqgr_gbb j_amevlzZlh\ bkke_ "~h\Zgbc
Bkihevam_fu_ \ ghjfZlb\guo “hdn jZkqgzlh\ b beb bkiulZgbc \uiheg.

|_jfbgheh]by b hij_~_e_gby “hih k_jlbnbpbjh\Zgguf beb Zijh[bjh\Zc

ykgufb b h~*ghagZqgufb g_ "hbguf kihkh[hf f_Ih”"bdZf

jZaebqguo lhedh\Zgbc @_eZl_evgh fh~r _ebjh\Zgby kp_gZjb_

\hafh gh hij_~_ey_ fu_ 0ZjZ\hagbdgh\_gby eZ\bg

khijh\h"*Zlv ]jZnbq_kdbfb ihykg_gbyf hp_gdb jbkdZ \hagbdgh\_gby eZ\
< ghjfZlb\ghc "hdmf_glZpbb el<z gh qlh[u mqgj_""_gby wdki_jlbat

dzdh]h eb[h jh*Z ihykgbl_evguo Jhlh\u d whfmec

N "~ jZevguc aZdhg hl < NA ©OL oplghd ktbLkjgHklf arZgbc b khhjm™ _
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Ebl_jZImjZ SHIHUHQFEHV

ljzdlbg_kdh_ ihkh[b_ ih ijhJgh3UDNWLFKHVNRH SRVRELH SR S
eZ\bgghc hizkghklb E =b”jhf_| ODYLQQRL RSDVQRVWL >$ SUDFWLF
k KD]DUG IRUHFDWWLQJ@DG 3XE

Q jghmk G:dhlhju_ j ameviziu "LGURPHWHRL]GDW S ,Q 5X
dzq_kI\Z hij_~_e_gby eZ\bggh]J]&KHUQRXV 3 $ 1HNRWRULH UH]XOW
FZl _jbZeu Jeypbheh]bq_kdbo b RSUHGHOHQL\D ODYLQQRJR ULVNEC
<ui K GHWHUPLQDWLRQ RI DYDODQFKH UL
ODWHULDO\ JO\DWVLRORJLFKHVN

>0DWHULDOV Rl JODFLRORYIFDO V\

SsS ,Q 5XVVLDQ DEVWUDFW
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M>D ‘2, +6
DIJBLBQ?KDBC :G:EBA &5,7,&$%/ $1$/<6,6 2) 7+(
JMDH<H>YSBO >HDMF?GLH< *8,'(/,1(6 21 7+(

IH J:KQ,LM J:A<BLBY &$/&8/%7,21 2)
=B>JH>BG:FBQ?KDBO +<'52'<1%$0,& $&&,'(176
<:JBC

: X <bgh]jZ"hk¥ : H[yah\ $OH[H\ <X 9LQRIUNMWRUY $ 2E\D]R

H < Am[hEZF DzZ~ZpdZy Dmqfbg20JD 9 =XBRYD\D 0 .DGDWVND
$OH[H\ 9 .XFKPLQ

HHH GIH ©=bA”jhl_oijh_dl® ] <Z 6FLHQWLILF DQG ,QGXVWULDO 5H"

Jhkkby=;HM <H KZgdl I_I_j[mjlk* LGURWHKSURHNW 6B DQWW CB\H & X\UWLE
Jhkm~ZjkI\_gguc e_khl_ogbg_kdbc6WDWH )RUHVW 7HFKQLFDO 8QLYHL
bf gb K F Dbjh\Z ] Kzgdl I_1_j[mj] Jhkkby 5XVVLD

JG#QSRJIWS UX JG#QSRJIJWS UX
:gghlZpby< jmdh\h~"ysbo “h S$SEVWWBRWXLGDQFH GRFXP}
Jhkkbckdhc N_~ jZpbb J> JHGHUDWLRQ 5 DQG 5

ij_ AklZ\e_gu f_Ih" b hZj@kqzSUHVHQW FPEBRKRGBWLRQY K
]bAjh~AbgZfbq_kdbo Z\Zjbc gZ DFFLGHQWYVY LQ VWRUDJH WI

ojZgbebsZo "brdbo ijhfure LQGXVWULDO DQG ZDVWH %
ijhba\h”~kI\_gguo hloh”~h\ Ihkdr IDFLOLWLHY UHSUHVHQW D E
1Zdbo h[t_dlZolzZheyl kh[hc i IRUPDWLRQ RI D KROH LQ L

iehlbgu k h[jZzah\zZgb_f ijhjZzgZz PHWKRGRORJLFIEMHYHORBHEBUN
jZkqal bkihevam_Ilky f_Ih~bg_ GDPV RI DQ\ SXUSRVH IRU FD
jZajzZ[hlZzggZy ”"ey ]jmglh\uo i LW SRVVLEOH WR FRQVLGHI
gZagZqg_gby W lh ihal\hebet  GRFXPHQWV WR WKH UHVHU

ijbf _gbfhklv mdZaZgguo “~hdmf 5LYHU LQ .D]JDNKVWDQ ZKHU
\h~"hojZgbebsZ ®dAdiddlu \ DZa ODUFK

gZ dhlhjhc ijhbahrez zZ\Zjby \ fZj/$Q DQDO\VLSSRIL MDKEH LW\ R
:gZeba ijbf_gbfhklb jZkkfz: JXLGDQFH GRFXPHQWV VKRZ
Ahdmf_glh\ ihdZzaZze qlh gbke PRVW SDUDPHWHUV FDOFX!
[hevrbgklI\zZ izjzf_ljh\ jZkkgblz FRUUHVSRQG WR UHDOLW\ D¢

g_ khhI\_Ikl\mxl ~_ckl\bl_evgl WKH\ FDQQRW EH XVHG LQ !
bf_xlI nbabqg_kdhjkeZk bo ( FRQVLGHUHG GRMXIPNHHQ WYWEFRR QRW
bkihevah\zZlv gz ijzdlbd_ < WLPH IRU WKH IRUPDWLRQ R
ij_"ez]lZz_fuo “hdmf_glZzo g_ mc WR DQ HUURU E\ DQ RUGEF

gZ h[jZzah\zZgb_ wjhabhgguo HVWLPDWLQJ WLPH RI D EUH
ijb\h~bl d hrb[d_ hp_gdb \j_f g WKH UHFWDQJXODU VKDSH R
ijhjZzgZ g9Z ihjy~hd < jZkk JXLGHOLQHV DROWHKRXIK LY SUD

jmdh\h”ysbo "hdmf_glZo PRVW FDVHV &RPSDULVRQ
ijyfhm]lhevgZy nhjfZ ijhjZzgZz ot PHDVXUHG VL]JHV RI WKH HU
\ [hevrbgkl\_ kemqgzZ_ \ hgzZz | GLIIHUHQFH E\ WZR WLPHV (
KjZ\g_gb_ jgkgzb baf_j gguo WUDFN DFFRUGLQJ WR WKH
ijhjzgZ ihdZaZeh bo jZaebqb_ E\ GHSHQGLQJ WIQGWHKIHO¥ M OHF
j_amevlzZlu gkgzaf_jh\ ijhjz¢ 5’ DQG 5' JLYH G

<bghl]jZz~h\ : X H[yah\ <: Am[h\Z H < DzZ"DgbHygFkHEbcDagielyga: jmdh\h”y
sbo "hdmf_glh\ ih jZkgzIm jZa\blby ]b*jh"bgZbqhkudbjez ZHijbkegu _ ijhp_kku b
y\e_gby L <ui K 26
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ij "ez]Z_fhc nhjfme_ \ azZ\l IRUPXODV IRU K\GUDXOLF VL

\u[jZgghlh j@kdkIrz]Z fhiml hlet D GLIIHUHQFH E\ WLPHV

< J> b J> ijb\hA"y WKH NLQHPDWLF YLVFRVLW\
jZagu_ nhjfmeu "eg jBRpzlebg ZKLOH WKH K\GUDWQQRE V2ZQH FDOF X
dimighklb qlh ijb\h~"bl d j LPSRUWDQW FKDUDFWHULVW
j_amevlzZlZo \ jZaz Djhf_ Ih]IORZ DELOLW\ LQ WKH FR

]brjz\ebg_kdhc djmighklb \f_kdh "GLPHQVLRQOHVY DQG KDV Q
bkihevam _ |ky dbg_fZlbg_kdZy QRWDEOH WKDW WKH SURSF
\Z'g_crbo ozZjzdl_jbElpkdinglbjm> YLRODWLRQ RI *267 VWDQXVH QR

jZafulZxsZy kihkh[ghklv GLPHQVLRQ YDOXHV DQG LQ
jZzkkfzljb\z_fuo ~hdmf_glZzo [_¢ PXOWLSOLHU PHWHUV FHQWLPHWH
bf | nbabq_kdh]h kfukezZ HIj 7KXV 5' DQG 5' DUH

k_[y \gbfzgb_ qlh ij_"ez]Z2ytd_ UHFRPPHQGHG IRU XVH
Ahdmf_glu \ gZjmr_gb_ =HKL K\GURG\QDPLF DFFLGHQWYV I
lhevdh bkihevamxl g_klzg"z GRFXPHQWYV UHTXLUH LPPHGLDWH U
\_ ebgbgu jzaf_jghkl_c¢ gh *~Z

nhjfme \ dzq_kI\_ khfgh 'bl_e_

f_lju kzZglbf_Ilju b fbeebf_lju

LZzdbf h[jzahf J> b J>g

j_dhf_g”m_Iky bkihevah\zZIlv h *ey jZkqzl

jZa\blby ]b”jh~"bgZfbqg_kdho az\Zjbc

aZlhie_gby NZggu_ Ahdmf_

g f_"e_gghlh i_j_kfhljz
Dexq_\u_ kehjZjzg g¢g_jzafu\ .H\ZRUGBVRVLRQ WWIRFAL QQRQ
kdhjhklv ]brjZ\ebq_kdZy K\GUDXOLF VL]H WKH WUD

ljZgkihjlbjmxsZy jZafu\lZxsZy DELOLW\ K\GURG\QDPLF DFFLGHQW
ihlhdzZ Jb”jh~"bgZfbq_kdZy Z\:
iehlbgZz

<\ " gb_ \ g _dhlhjuo h[eZklyo Jhkkbb b Mc
jZajmr_gh ~h lZdbo khhjm ™ _gbc
DZaZokIZg + ~h
Kms kI\m | g_kdhevdh f_Ih”~bd jZ
fhjnhf Ijbq kdbo o0ZjzZdl_jbklbd ijhjzZ
dekbfZevguo jZkoh”~h\ ijhjulghc \t
><bgh]jZ"h\Z b 7] @ QZklv b
>lhghfZjgmd @ hibkzgz \ ki_pb
ebl_jzZImj_ b bkihevam _Iky Thevdh \ ki_
Jqu2|ZO gzZklv ij_"~klz\e_gzZ \ thfZ
ANhdmf gIUZoI b j_dhf_g~rh\Zgz \ gZzZklgl
JZkglz.jZ_._j;jZf_ljh\ ijhjZzgZ b dhebqg_Kkl
hp_gdb mjh\gy [ _ahizkghklb
Wihl nzdl yl\ey Iky |jbqbghc]bAJhAngqu kdbo zlzjbyo D kh'Ze.
dZ1Zkljhnbg_kdbo gZ\hAg gbc —pbzebabjhizgghc ebl_jzimj_ g_nh
JZ[h| _ihk\yszgguo kjz\gbl_evghc h

ijhju\Z iZ\h~dh\uo \h”* k h[jZah\Z- . . :
\'I_e_ljmglh\hc iehlbgu GZ k ]hkw'.\g Itlf”‘b_ygv jzkkablzgguo ih jzael

< e_khkl_ighc b kl_ighc aht
MdjZbgu b DZaZoklzgz \ 1h-
[ueh khhjm™ _gh hdheh
\h~hojZgbebs \h”hih”ihjgufb kht
"ey dhlhjuo ihkem beb ]jmglh\u
LZdb _ \h~"hojZgbebsZz ihemgbe:
jZkijhkljzg _gb_ ihkdhevdm bo
[ueh kzZfuf ~_rz\uf H~*gZdh [he
iehlbg wlbo \h”*hojZgbebs bf
wdkiemzZIlZpbb e | ihke _
ijZdlbg_kdb g_ h[kem b\Zxlky b
\j_fy gZoh”ylky \ Z\Zjbcghf khklh-

9LQRIJUDGRY $ <X 2E\D]RY 9 % =XERYDFKPRLQ.B@DWVYNDCFD DQR O
JXLGHOLQHY RQ WKH FDOFXODWERRQURYXKREBURGWDPOP UGB BRARAEHVQWY |
YRO LVV SS ,Q 5XVVLDQ DEVWADFW LQ (QJOLVK '2,
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f IhAbdzf izjzf_ljh\ ]b~jh~bgzDhdi_dlu DZaZoklZg ijhbahr_»r_c
Z\Zjbb baf_j_gguf hikmlkl\m_I 1Z 1h~"ZgdZ bo

ijb]hrghklb ey jZkqgzlh\ Dhdi_dlbgkdh_ \h”hojZgbebs_ khhj
< ~Zgghc jzZ[hl_ jzkkfhljbf k\ ]hAm \ df hl f_klz \iz™_gby

N ckl\mxsb_ gZ k_]h~rgyrgbc ~_ Dhdi_dlu \ j_ dm KhehgdZ J dz DI
jmdh\h”ysb _ Ahdmf_glu J> h[jZam_Ilky kebygb_ f "~\mo ijblhdh\
©F _Ih~"bg_kdb_ j_dhf_g~Zpbb ;hjeukzZc ijZ\uc b j_dzZ Dhd[meZzd
jZa\blby ]brjh~bgZfbqg_kdbo :>ebgZ j_db Dhdi_dlu % df
gZdhibl_eyo "b”dbo ijhfure_gguo hlclehsz”v [Zkk_cgZ j_db Dhdi_dlu
NZe £ 0> b J> ‘iehlbgu = &h~hojZgbebs_  [ueh

jZkqzlZ ahg aZlhie_gby ijb ]Jb”jhih?izjlh ]jmglh\hc iehlbghc “ebghc
Z\Zjbyo gZ o0jZgbebsZo ijhbarbjbghc ih ]j_[gx f k aZeh  _gb_f hl
hloh”h\ obfbq_kdbo ij_"ifmdbca+ >

JZKKkfzZljb\Z _fu_ Ahdmfl_j _eb\u q_j_a |_eh iehlbgu \haghb
ij_"gZagZq_gu “ey jZkgzlh\ izjzf ]h~rz JZaful\ gZgZeky \
b ahg aZlhie_gby ijb ]b”jh*"bgZfb ]h~zZ b d hkgh\ghc ijhjzZg

gZ wdkiemZlbjm_fuo b  ijh_knhjfbjh\Zg iheghklvx

gZdhibl _eyo b o0jZgbebsZo "b~dbo I\-/I-ke-hi\-gu h[hagZq_gby
AN ANiihuvulhe~er K -
thkkgbb P g 19 “" \h"hojZgbebs + \ukhiz ~Zf[u b Jem[bg:

. < ;

Ijb  khhi\_Ikl\mxs_f  h[hkg &l=.RI_1zpbb kehy “b=dhkib Aul_dzxs
. \h~"hojZgbebsz f

f_ih*bdb ~“baeh _ggu_ 1 gbo o, "Sitps gb_ mjh “bAdhklb

bkihevah\Zgu “ey jZkqzlz izjzf_Iisr 5. 1090, 00 Ihigy

ahg azlhie gby ijb z\Zjbyo gx .nolzgbebs_ f

ang e-gby 1 F1EIBYO 94 W gZqZevgZy 9Z L hf rz]_ bl_j.

iehlbgZo ij_"ijbylbc |h"dhgIjhe\'i-.-t-)-.--ZS-----b- Jem[bgu ijhjzgZ f

hjlzgzf gz~ahjz 101£s_gb_ gu 1jhjZg

P ev rZgghe iZ[hlu 4 E B gZgqZevgZy b gZ L hfrz]_bl_jzZpb

\"

s '.i.jl_.h.j;.g..z7nfh\l
thafth ghklv hihkghlzgby = bki o X 7 ihizgz 9z L hfrz]_ bl_jzpbt
jZkkfZljb\Z_fuo jmdh\hAysbo Ahd:5+ 5294010 -
: . : o K K kK gZqZevgZy gZ L hf rz]_ bl_j
jZkqzlz izjzf_ljh\ ijhjZgZ b ahg a: =i oess od .

. . . 1jbjZs_gb_ ]Jem[bgu ihlhdZ f

Z\Zjbyo gZ ex[uo ]jmglh\uo ies a7 y .
Zklahklb 7 iibf i iihiu\z thQL_HB_”y@f_fmg_jZafu\szZy gZ L hf rZ
Sh"hg'z bengzJ —J— 1l bl 'jZpbb b ijbjzs_gb_ kdhjhklb ihlh

129 iihjzg_ f k
H[t_dI bkke ~h\Zgby 9L+ djblbg_kdZy kdhjhklv ihlhdzZ gz L
JZ[hihkihkh[ghklv jZkkuI-p-I-—J;JZ_-p-EphI ‘\‘hA e iin ‘
imdh\hAysbo Ahdmf_glh\ Aey hp_-;}IFI-:_ZJ'Z-BE-l-(L,f WA I_ 1ihjzgZ gz L
Jimglh\uo iehlbgZo \h’\hongbt—--ri p-b;\-_\ ba kdb 7 b mk h
iih\_jyezkv gz ijbf_j_ dzlzkljhny &, 10" Z\ebgq_kdbc jZ7bmk gz L

J> F_Ih~"bg_kdb_ j_dhf_gl"Zomby_khkibc p_glj ih [_ahiZzkghklb
jZkgzIm jZal\blby ]b”jh"bgZfbq_kdbighfaY2jbgeghglb =hk]hjl_ogZ”ahjzZ Jhkkbb?
gZdhibl_eyo “b~dbo ijhfure_gguo hkoh”Zo F

GLP ljhfure_ggZy [_ahiZzkghklv Mkeh\gu_ h[hagZg_gby ijb\h”rylky \ i
J> F_Ih"bdZ jZkqzlZ ahg azkhhd\ gllsy\bhjpb k J> b J>
]b~jh~rbgzZfbg_kdbo Z\Zjbyo gZ bej@gllebjgro ky jbkmgdhf azZbfkl\h\Zgg

ijhba\h”~kl\_gguo hloh”h\ obfbq_kdbqgzikkfZjlhgVBcfuo jmdh\h”*ysbo ~hdmf_glh\
F =hkm~ZjklI\_ggh_ mgblZjgh_ij _"ijbylb_ ©GZmqggh
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bl _jZpbb f I + iehlghklv "b~rdhklb | f

awe \j_fy jZzafulZ we_f_glZjgh]lh h + dbg _fZlbg_kdbc dhwnnbpb_ gl \
) tiehsZ”v \h"hojZgbebszZ ih fZzcb~rdhklb IKf

hif_Id_ ]1j_[gy "Zf[u f L % ljZgkihjlbjmxsZy jZafu\ZxsZ
P+ dhwnnbpb_gl \h*hkeb\zZ [ j \kihkh[ghklv ihlhdZ [ j

J> ijbgyl jZ\guf ; 0i £+ gZqZevguc b ijbjZs_gb_ hJt

J+ mkdhj_gb_ k\h[h~gh]lh iz~ _gbyijhjZzgZ gz L hf rz]_ bl_jZpbb f

lvx iehlghklv gZklbp ]jmglzZz I_ezZ G+ kj_"g_\a\_r_gguc jZaf_j gZklbp ]jmc
I+ kj_"~gyy iehlghklv kmoh]lh ]Jjmglz | _ez ~Zf[u

| f

Jbkmgh&Ko fZ jzkqzlzZz jzafulZ ijhjzZgZ
JLIXUBFKHPH IRU HURVLRQ FDOFXODWLQJ

N Kh]l]ezZzkgh imgdlzf J> b
N
J_ameviziu b hlkm*_gb_ 4 jZkkfz1jb\Z_fu_ jmdh\hAy
<gZqZe_ h[sb_ khh[jZ '_gby ~hdmf_glu iha\heyxl hij_~_eblv ke_~"
A_ckl\m_l =HKL \ imgdl_ ihdzazZl_eb o0ZjZdl_jbamxsb_ Z\Zjbx

dhlhjhlh kdZaZgh ©lh”re_"ZI1 hlya. \j_fy h[jZzah\Zgby ijhjzZzgZz
ijbf _g_gbx _"bgbpu F_""mgZjh~ghc jZaf_ju ijhjzgz

_"bgbp? JZkkfZljb\Z _fu_ jmdh\  nhjfm jZza\blby ijhjzgz J>
Ahdmf_glu \ gZjmr_gb_ =HKL jZkoh”"u b h[tzfu \ueb\Zxs_cl
lhevdh bkihevamxl g_ kIZg™"Zj b~rdhklb ih f_j_ jZa\blby ijhjzgZz

\_ebgbgu jzZaf_jghkl_c qlh \b”gh b Djhf_ Ih]h gZ ijhf_"mlhgghf wl.
Mkeh\gu_ h[hagZq_gby gh "Z  jzkkgblu\Zxlky kdhjhklv b ]Jem[bgZ ijh
nhjfmeZo \ dZq_kI\_ khfgh bl_e_\hegu qlh khhI\_IkI\m_1I Ij_[h\Zgbyf >L

f_lju kzZglbf_lju b fbeebf_lju b Aj @
ihdZazgh ~Ze__ ih |_dkim kIZIvb
“HKL —hkm~ZjkI\_ggzZy kbkl_fz

h[_ki_g_gby _~bgkl\Z baf_j gbc ?7~bgbpu \ _ebgbg
F KlzZg”Zjlbgnhijf k
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AZ gZqZevgu_ mkeh\by jzkfh _I fghlhdjzlgh ij_\urzZlv jZkqzlgh_ \
we_f_glZjghlh ijhjZzgZ ijbgbfZ_lkyjZa\blby ijhjZzgZ < jZkkfzZljb\Z_fhf ijb
\ E K J> f Dhdi_dlbgkdZy dzlzZkljhnz \j_fy
h[jZah\Zgb_ wjhabhgguo jul\bg khk

\ E K @zo J> f ) S
fbgml gz jzZaful\ kzZfh]lh ijhjzZzgz =
gZeba gZgqZevguo mkeh\bc iF~ ’fE)'g‘rrﬂ—' n
Z\lhju jZkkfzljb\z fuo deh\n""<“”‘g“ZquVguo mkeh\byo J>
“hdmf_glihy Zijbhib ij_g_[j_1ZxI \iy2 = =" ""npif7 b jzaf_ju ijhjzgz \ k_q
dhlhjh_ h[Jzah\ZeZk" wihabhgg 5775 1ky \ \bA_ d\zAjZIZ kh kihjhghc
khhi\_IklI\mxsbfb jzaf_jzfb &,. khhi\ Ik _ggh

 GZ hkgh\Zgbb gzrbo gZ[ex”_gbc ey ipgkinh  wjhabhgguo jullbg
kh_ezlv tuth® qlh ijb i_j_ebl_ nieh g7 gghfm Jjmgim dhihju_ gZ[ex”,
li_[_gv "zffu \j_fy ~azlizd_ggh_jjgiha "k _q_gbb bf_xlI 1jZi_p_b"Ze

wihabhgguo julibg k Jem[bghc nhjfm R ]em[bghc \ JZau f_gvr_c q_f

b Jzkqzlzo Th f_Ih"bd_ > jpymgng < jZKKfZIjb\Z_fhf ijbf
kjz\gbfh kh \j_f_g_f "Zevg_cr_"pygi dibgkdzy dZIZkljhnZ Jem[bgZ
ijhjzgz = Wih kilyazgh kh kjZ\gbl\hyi7\eyez™" 't rbjbgz + f Bkde>

kdhjhklyfb ihlhdZ gZ gZaZevahf Vit 1z\eyxi" jullbgu gz k\_ _hlkuizg
gZebgb_f fgh'_kI\_gguo hqZ]h\ i y o170 14 gz[ex*Z lky h[jZlgZy az
' lhwlhfm gZ hkgh\Zgbb JZkkf’J'b'"l;‘mghd* Ke "h\Zl_evgh i j\bqgu_ ]
jmanintysbo thami_oinl hp_8Chnifz "ijhjzez z\Ihjzfb jZkkiZljb\Z_
[izah\zgby ijhjzgZ g_evay Hrftd\nAysbo Ahdmf_glih\ az~rzZgu g_dhj]

JbkmghdzZafu\ gbah\h]h hidhkZ ]jmglh\hc iehlbgu j Dhdi_dlu Nhlh :
JLJXUHURVLRQ Rl WKH ORZHU VORSH RI WKH JURXQG GDP BAY.RNSFH
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JbkmghdVjhabhggu_ jul\bgu gZ g_azZ” _jgh\Zgghc g_miehlg_gghc "Zf[_
JLIXUHURVLRQ WUDFNV RQ DQ XQWXUIHG XQSUHVVHG GDP 3

ljbjZs_gb_ ]Jem[bgu ijhjzg_dhlhjmx ]Jem[bgm aZ\bkysmx hl hkl
jZkkfZljb\Zz _fuo jmdh\h”ysbo ~hch[tzfZ \h~u \ \h*"hojZgbebs _
dz ~"hf jzkqzlghf rzZ]_ az~Zzlky ihklF< JZKkkfZljb\Z _fhf ijbf_j_
iZ\gh Dhdi_dlbgkdzZy dzZlzZkljhnZz ijhjzZg

hdhgqgzl_evgmx nhjfm \ \b”~_1jZi_pbb k
ih hkgh\Zgbx f ih \_jom = f
ljbjZs_gb_ rbjbgu ijhjZgZ ijb wL i jv jZkkfhljbf jZkqz! jZkoh”h\ \h

"md m

jZ\gh h[tzfz “b~dhklb \ueb\Zxs_cky ih f
E jza\blby ijhjzgz
M 97 Z 3Jzkoh” \h~u \ kI\hj_ ijhjzgz
jZkkfzljb\Z _fuf jmdh\h~Aysbf Ahdmf_q
m s jzkkgblu\z _Iky ih nhjfme _ dhl
\ \ bkihevam_Ilky ”“ey jZaebqguo Ibih\ \h’
lib  ~hklb _gbbGze m\_ebg_gRMIZ_} @

k_.q_gby ijhjzgz ~hklb]Zz_lky azZz kqzl baf_w4L PR, \/—J
rbjbgu
\ Qbke_ggh_ agZq_gb_ dhRvnnbpb_
E & mﬁ hij _~ ey | ke _“mxsb_ izZjzf_lju ijhj
ijyfhm]hevguc \h*hkeb\ k rbjhdbf ihjh]h
ijhjzZzg ijb wlhf ijbh[j_1Z_1 ijyfhrkdjm]ezgguf \oh”~guf ]JhjbahglZevguf j_

nhjfm [hdh\uf k Zlb_f 0 =em[bgZ ihlhd
GZ kzfhf ~_e_ ~Z _ijb jZafu\ ihjh]_ \h~"hkeb\Z hij_~_e _gZ ih kihkh[m
iehlbgu hfugguf \hrguf ih><bgh]jZzr"h\Z b *j @

\_jlbdZevguc jZaful g_ hklZgzZ\eb\ZKdhjhklv ihlhdZ \ ijhpAdgrZzpZz
"hklb® _gbb gbahf ijhjZzgz hif_Idb ~gz

\hAhojZgbebsZ j_db Z ijhrhe z Iky gzoL P J*L
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JZkqzl g_jZafulZxsbo kg_jZaful\Zxsbo kj_"gbo kdhjhkl_c kh
f edha_jgbkluo ]jmgl\ ff =+ f k b \ur_ qglh khl]eZkm_Ilky k "z
J> b G ff + J> >DZ"ZpdZy b 7 @ b k IZ[eb
ijhba\h”~blky ih wfibjbg_kdhc &¢KH
< K Dghjhaz ~ey g_k\yaguo ]jmglh\ LjZgkihjlbjmxsZy jZaful\ZxsZy
kihkh[ghklv ihlhdz \ JZKkkfZljb\Z _
9, o JY G imdh\hAysbo Ahdmf_glZo hij_~_ey_ I
\/ 5 hlebgZxsbfky dhwnnbpb_glhf nhjfmeZzf
>ey ]jmglh® k ff J> A §9djL9L;§_G; I 7
agzZq_gb_ j_dhf_g"m_Ilky hij_"_ey © 1 ©PL:
ghjfZlb\gh kijZ\hgghc ebl_jZImj_ ' m~=1h#
kbeu kp_ie_gby f_ “~m qZklbpZfb §9djL9L;§_G; I [
kemqgzZ_ J> bf_ I f_klh ij © - 1 ©PL
limglh\ k jZaf_jZfb qZ&lbpff ]~ 5+ ]bArjZ\ebq kdbc jZAbmk f

H”gZdh kbeu kp_ie_gby ‘krzanivikv _ )
agzqgbfu nG_ k ff qlh ihdzZazgh gZiih‘.'g.Zeba jZaf_jghklb aZ\bkbfhkl_c :

 KH hevrbgkith Jimg STETKSTS phunior n e qin
iehlbg kljhblky ba km]ebgdh\ k= fk lof iy
qZklbp ff b f gvr_ ljZgkihjlbjmxsZy kihkh[ghklv ihlhdZ

L_eh Dhdi_dlbgkdhc iehlbgiiZkkfZljb\Z_fuo jmdh\h”"ysbo “hdmf
km]lebgdZfb kh kj_~gbf jzaf_jhf ql_ajZaf_jgZ qlh b mdzZazZgh \ jZa"_e_
hi~ _evghkl_c + ff lehlghklvelgh[hagZq_gby Gh ljZgkihjlbjmx
~Zf[u ijbgylZ jZ\ghc d] f kihkh[ghklv ihlhdz bf__I khhI\_Ikl\m

< j_amevlZl_jzZkqzlh\ ih j_dhnbabqg_kdbc kfuke b jZzaf_jghklv d] k >
jZkkfZljb\Z_fuo jmdh\h~rysbo 'Dhg”jZlv_\ @kbebjlhrZgbg @
nhjfmezf A"ey \_ebgbg k jzZaf jg< _Z[ebp_ ij_"klZ\e_gu agZq.
ijb\_~zggufb \ jZa®_e_ Mkeh\gu_ljZgkihjlbjmxs_c jZafulZxs_c kihkh[gl
g _jzafu\Zxsb_ kj_~gb_ kdhjhklb jZkkgblZggu_ ih aZ\bkbfhklyf Z [

f k glh hrghagZqggh g_\_jgh g_jZafu\ZxszZy kdmjhklv f k ijb
HAgZdh _keb ijbgylv ih"klZghGd_jZaebqguo jZaf_jghklyo + f_
dbg_fzZlbgq_kdh]h dhwnnbpb_glz \ \ khhI\_Ikl\bb k =HKL b
f k \ khhI\_Ikl\bb k =HKL fbeebf _lju dZd ij_"ibkZgh \ jZkkfZIjb\.
kf k dzd ij_"ibkzZzgh \ jzZkkfzimdh\h?ysbo ~“hdmf_glZo
jmdh\h”ysbo "hdmf_glZo I'h agZq_gby

LZ[ebpZAgZq_gby ljZgkihjlbjmxs_c jZafulZxs,.c[ kihkh[ghklb
7TDEOHKH YDOXH RI WUDQVSRUWLGQGIPHQRVRRQHMWZ DELOLW\

9ujL T Kk
5 f
G f [ ~ =~ = - - -
Z A A A A A A
[
G ff
Z
KH J dhf_g”~Zpbb ih ijh]Jgham
b gbo [v_nZo ]b”jhmaeh\

liZgknhjfZpbb jmkezZ \ g
<

KI[ H:H <GBB= bf ; ? N g \Z k
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lhemqg_ggu_ fbgbfZevgu_ agkhhl\_IlklI\mxs_c l[jZgkihjlbjmxs _
bkihevah\z@bbff ijb ijbgylhc dzkihkh[ghklb \ azZ\bkbfhklb hl jZkoh?*
imgdl _ jZaf_jghklb kj_ g _q_j_a ijhjzg ij_"~klZ\e_gu \ 1Z[ebp_
jZaf_jZ gqZklbp ]jmglz J> hle Bkihevam_fmx \ jZkkfZljb\z _f
hl ijb\_~zggh]lh \ imgdl_ Atimdh\h”~ysbo "hdmf_glZo nhjfi
ihjyrdh\ Z hl ijb\_~zggh]h \ J>1ljZgkihjlbjmxs_c kihkh[ghklb ij_"~eh
ihjyrdz ljb bkihevahGzZzgbld < K Dghjha >=jbrZgbg @ b
ZN _d\Zlgu_ gbke_ggu_ agZg_ghb'i_j\hbklhggbd_ \uley”bl hgz ke _"n
lhevdh ijb bkihevah\Zgbb J> h[jZahf
Ke_ ~h\zZl _evgh ijbgylZy \ imgdlZo 89411 9
J> b J> izaf_jghklv g podit?L 86,
kj_~g_\a\_r_gghc \_ebgbgu gZklbp ]jmgl © - 1 EPLE
\ "Zgghc dhgdj_lghc nhjfme_ \ hlw|z az\bkbfhkiv bf__I jZak_lighklv

"jm]bo  “he'gZ ijbgbfZlvky \ f jjbgpbibzZevgh hlebqZ_lky hl [ gZ fgl
g_kludh\db \ “~hdmf_glZo ih"h[ig iZkoh™ \tordhwnnbpb_glljbf_jgh

g_"himklbfu gZ \_ebgbgm wlh]h dhwnnbpb_glZ
Bkoh”y ba gZr_c wdki_jlghniepbgqz Iky khhI\_lkl\mxsZy nhjfme

fmlghklv ijb jZaful_ ]jmglh\uo j5 " hl J>

aZ\bkbfhklb hl kdhjhklb ihlhdZ dhe_[e_lky \

ij_ " eZo d] f AgZq_gby

LZ[ebpZLjZgkihjlbjmxsZy kihkh[ghklv ihlhdZ ijb jZafu\_Z)jmigdhhkbbikhlbg
kdhjhklb
7DEOBMKH WUDQVSRUWLQJ IORZ DELOLW\ GXULQJ JURXQG GDP HUR\

9ujL f k

50 f

4. f F

L d] kK

L f k

DhwnnbpbN ol < K Dghjhaz | ff ijb 1_fi_jZImj_ \pKukh]eZkgh

~"ey f_edha_jgbklh]h b iue_lZ[ebqgguf "Zgguf J
ijbgyl >=jbrZgbg ijbeh”_gb_ = b KLH =M ==Bijb
jZkkfZljb\Z _fhf ijbf_j_ Dhdi_ezfbgzZjghf j "bf_|_q_gby “b~rdhklb kh
dzlzkljhnz jzZkqzl k bkihevah\. f k ijb Imjime_glghf dhe_[e_Ilky
gbke _ggh]lh agZq_gby dNwZmylbp B >:gZg_gdh\ b 7j @ b
ljZgkihjlbjmxsmx kihkh[ghklv i 1Z[ebpZ [ KLH =M ==B
ithjy~hd Ijbf_j jZkqzlZ ~ey "~Zg wdkljZihebjh\Zggu_ agZg_gby ljb ]
ijb\_~zg \ dhgp_ klZIvb I1Z[ebpZ ~zZf[u g_khfg_ggh bf__| f _klh Imj[me

Ke_"mxsbc ijh[e_fguc imij “bf \
JZkkfZljb\Z_fuo jmdh\h”*ysbo “~hdmf_ljb ijbgylhf kj_~g_f jZaf_j_
jZkqgzl ]b”rjz\ebqg_kdhc dhl~_evghkl_c ff Jb”~jZ\ebqg_kdzy djr
=b"jZ\ebq_kdZy dimighklep jZaf_hljul\Zxsboky hl* _evghkl_c¢ k\yagh]h
J J_dhf_grgEbhhe__ hiZzkguo aZ]ljyagyxsbo \_s_klI\
Mkh\_jr_gkl\h\Zggu_ f_Ih~u ijh]glkibjd kkiibd =M =OB k
jZkgzlh\ jzZkijhkljzg_gby ih j_gqghc KkHb=MahgB Mgzl jmkeh\h]h ijhp_
\ukhdhaz]jyagzgguo \h” k mqzlhf nmpfZzkbdizopbb \h~guo i_j_oh”h\ Ijm[hijh\h”h

j_db KI[ Ba~Zl_evkI\h G_klhj Bklhjby
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khlezkgh ~Zgguf I[Z[ebpu : Ktey | _j_chrzf d jZalhjm nhjfmeu I
Dhdi_dlbgkdhc iehlbgu khklzZ\ey_J>

< _ebgbgm ]b”jZ\ebqg_kdhc djmigGZ iZz*"Zxsmx gqZklbpm ~_ckl\mxl Ijb
fk "ey jzafulZ_fuo ]jmglh\ \ ikbeZ Iy _klb gZijZ\e_pgZyP\gba
"bzf_lj_ qZklbp ]jmglzZz G~ ff i _kpez :‘job*byz(jzo U]
hij_~ _eylv ih nhjfme _

JGU " —3J £ h[tzf qZklbpu
J>

Q kbez \yadh]h J)j_glo¥ijZz\e_ggZy \\_jo

JG8Y - 5, gZ\klj_gm kdhjhklb JZkqgzl \gmlj_gg_]

QolV 1 "ey "\b' _gby qZkapu ]JimglZ \ \yadhc k

) eZfbgzZjghf j_"bf_ dhlhjuc \k_]*Z hlkm!
 Qbke_ggh_ jzaebab_ \ nhITM{iy™ jipjy\_ Az b iehlbg  hibku\zZ_
ijb ijhgbo ©\hevghklyo g_\_ebdfthfmehC KlhdkZ

% [j é&Lslf )i SKU:

© ]"_ Ut jZ"bmk qZklbpu

ljb\_"zf jzaf_jghklb ~ey nhjfme: ~+ Kkdhjhklv _z ~\b ' _gby a*
J> ]brjZ\ebqg_kdZy djmighklv

afo 2f ff k| ° a | o B+ dhwnnbpb_gl ~"bgzfbq_kdhc \y

ﬁi%qu_ k f f_;;4 (—(|k~f 34 “brdhkib
MjzZ\g_gb_ "\b _gby "ey 1ZNZ X
GZ hkgh\Zgbb wlh]h fh gh k*qzkibpu \ ijh_dpbyo gZ \_jlbdZevgmx h
glh nhjfmeZz ]b”rjZ\ebqg_kdhc dJmlghk”o )zjo )1 PD

J> g_ bf__I nbabqg_kdh]h_Lkfnka?
gbdzdbo jzaf _jghklguo dhwnnbded fu ijb\h~bl d aZ\bkbfthb
g | kms_KklI\_gguf jZaebqgb_ \f_klh ~bgZfb

J_dhf_g~h\ZggZy nhjfmez h}Y."?‘.q,h.k.l,b Z\lhju j.Zkku|jb\Z_fUO jmdh\h
~Ahdmf_glh) ih~klzZ\eyxl \yadh

aZdhg_ KlhdkZz ijb\_~zgghf ¢

>ie_dkzgrjh\  Am[zj \  BkdzdRg-f4lba_kdmx

Qb bmfh\ @ Gh \ i_j\hbklhggbdzo \ JG38

nhjifme_ ijbkmlkl\m _|I "ngqu_dey Z g KU :
dbg_fZlbg_kdZy \yadhklv ‘>ey \h~u dbg_fzZlbgq_kdbc dhwnnb
JZkkfZljb\Z_fuo jmdh\h”?ysbo  “\yadhklb \g_ az\bkbfhklb hl I_fi_jzl
hfhreb wlm hrb[dm ih*kIZ\b\ jzkkfzljb\Z_fuo jmdh\h~ysbo ~hdmf
agzq_gb_ dbg_fzZlbq_kdhc \ykdijjhgy| jz\guf kkfHAgZdh khleZkg
Ihkdhevdm dZd fu m _ hif_aZgzijbf_j >;hevrzdh\ DhgklZglbgh\ |
nhjfmeZo hlkmlkI\m_1I kljh]hklv \ @ dbg fZIlbg_kdbc dhwnnbpb_ gl
jZaf_jghkl_c ’\ZggZy \hevghk\hay _gy_ Iky hl k iji fK ~h
g_aZf_qg_gghc H~rgZdh _ ke’ f K ijb f K

dbg_fzZlbqg_kdhc \yadhklb \ thfme'>ngqu kdbc dhwnnbpb_gl \yadhk
"bgZfbg_kdmx Ih \k_ klZgh\blky wlhf _gy_Iky hi d] fAk ijb fk
gZdhg_p Ih JbrjZ\ebg_kdZy d] fAk ijb  fK

ijbh[j_1Z_1 ijZ\bevgmx jZaf_jghklv £ Ipz(g gzf ij_~klzZ\ey_ Iky ijZ\be\
Kl Khhjm _gby fhklih\uo i_j_oh”h\ b

ih~hiey fuo gZkui_c F_Ih~u jzZkqzlz f_klguo
jZafu\h\ F P_glj LjZzgkkljhcba~Zl k
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bkihevah&zlwZ &, ihkdhevdm fu Jh\hjklhgb _gb_ mjh\gy \h”u \ \h~hojZghb

h[ hi~_evghklyo Z g_ h gqZklbpZo\ jZkkfZljb\Z_fuo jmdh\h”ysbo ~hdmf
< j_amevlzZl_ jzZkqzlz ih iij_"ezZ]Z_Ilky jZkkgblu\ZIlv ih nhjfme_

aZ\bkbfhklb ]b”jZ\ebq_kdZy djmighklv “ey ‘9,

dhgdj_Ighc kbImZpbb Dhdi_dlbgkdzZy iethgZ*LT

ijb 1 _fi_jzImj_ fK khklzZ\ey_|I
?"bgkl\_ggZy \hafh ghklv

©ijZ\bevguc® hI\_I £ ih"KIZ\DIV \hahoiZabebsZ 2P \i9f (gL
agzq_gby A~bzf_lj qZklbp Z g_ 149 RVl

f ol
| m%f- + h[tzf "b~dhklb \ul_dZxs_c

G ff ‘4L rarsrkf k ':L = m\_ebq_gb_ h[tzfz jzafulh

J amevlZIl % f k qlh kh‘ij‘h"j'z'éz'kfy K
[Z[ebp_c [ KLH =M ==B b ~zzl
zr d\Zlgu_ acfgqlzdeppZ ‘L RR B \L @

?keb ijbgylv agzZq_gb_ ]b7jz\elGZijbf_j ijb \ukhl_ ~Zf[u f "ebg
dimighklb qgZklbp "ey eZfbgZjclem[bgZ ijhjZzgZz gZ hf rz]_ klzgt
jZ\ghc fk 1Z[e = J ihklhyggufb h[tzf m\_ebgb\Z_lky lhe
i_j_kqgzlhf gZ W fK Ih kqzl ijbjZs_gby rbjbgu ijb ijbgylt
l[jZgkihjlbjmxs _c kihkh[ghklb m\_ebqg_gbb Jem[bglu J>

A : keb ih~klZ\blv ~bZf_1j hlijbjZs_gb_ rbjbgu khkEZ\bl f
rzo_ o\ f_ljZo f £ Ih [b"jZzke ~h\Zl|_evgh gk rZ]ijbjZs_gb_
dimighklv khklZ\bl fk Z 1jZgkh[tzfz [m~_I| ihklhygguf b jZ\guf f
kihkh[ghklv = H[tzf ijhoh”ys ¢ q_j_a ijhjzg \h’

GZ hkgh\zZgbb wih]h jZa[hjZ fho{ g7 dz ~hf jzkqzlghf rz]_ az\bkbl Ih

\u\AhA alh ~Z°_ 1ZdZy ijhklZy aZ"Ijjzﬂéﬁkhiﬂbljf:[’;)j'ri]')’(’é:c kihkh[ghklb
].b JZ.\e'bq._kdhc djmlghklb b k\y‘ij_’\iheh‘_gbb qlh _z agZq_gby fh]ml
!]ngl.h“b]mXS_.C kihkh[ghklb __\ 9hi " T Timgdl J> At
jZaf_jghklyo ih f_lh~bd_ ijhit" g >
J”ZkkuHb\Z_fUO de.h\h’\ysbo_ Anarm e’r‘n'[legZ kehy \h”u \ul_dzZxs_]h
ij_~kiz\ey_I kh{hc g_j_rZ_fuc j_[Rjiapo;

<j_fy jzaful\Zz we_f _glZjgh]h njtz

—N

Na
o
™
o
)]
N

C . . . . + L "\ '+|_
ijhjzgz \ jZkkfzZljb\Z_fuo jmdh\h”vshao o '
Ahdmf_glZo ij_"ez]Z lky \ugbkeylv ir!Nkdhevdm ijbjzs_gb’\
oL nbdkbjh\Zggh_ Z ihgb _gb_ mjh\gy ¢
"WV P4 fh™ 1 [ulv hq_gv g_[hevrbf j_ Zevgu_ ie
L \h~hojZgbebs khklZ\eyxl khigb It
1"~ "L £ m\_ebqg_gb_ h[tzfZ ijd\z~jZlguo f_Iljh\ Ilh Jem[bgZ kehy \h"
\j_fy' W f jZklb \  Zjbnf_Ibg_kdhc ijh]j_kkbb
. jZkkfzljb\z _fhf ijbf_j_ "\Njb f
JZaf_jghklv aZ\bkbw@fﬁﬂ%g ij_\ukbkppy m _ gZ rz]_ Z \ kemg
<u\h” + aZ\bkbfhkly nblZXazlg, h 3> b 1ibgylh
kfukez g_ bf__| >Z° \ kemqz_ _Reb ifpel = M _ 92 r1Z]_
35\ d] k |h jzaf igkkkiZ\eyfl k ljb  "Zevg_crbo bl_jZpbyo jZkqz
lJem[bgZ ihlhdz fh _1 fgh]lhdjzZlgh ij_\

tppp qlh Z[kmj~gh



=B>JHKN?J: HI:KGU? IJHP?KKU B Y<E?GBY Lhf <Uuli

LZ[ebpZlZ*_gb_ mjh\gy \h~u beb “bAdbo hloh”HW) \hA ilibjZediseZ'd a_jdZeZ
) f gz dz ~hf jzkqzlghf rz]_
7DEOHKH ZDWHU OHYHO GHFOLQH LQ WKHDWHMB BK RFLDD X ODWR P ® Wi

"9 f
l\ f L
I+Lf
"9 f
l\ f L
I+Lf

LZ[ebpZ KjZ\g_gb_ jZkkgblZgguo b hp_ghqguo oZjZdlujbhkdpu\zZiijhjlzgzZ b
Dhdi_dlbgkdhc dZIZkljhn _

7TDEOBRPSDUH RI WKH FDOFXODWHG FIQW KHYV MU R D MRHG WK D RND OV KSL
ZDYH XQGHU WKH .RNSHNW\ FDWDVWURSKH

o0ZjzZdl_jbklbdh E f o f Wifbg 4pp| 9oy por| ki fK
wdki_jlgZy hp_gd r
_ "\ f
jqu2|gJ_,\ :
libf_qZgb#: agzZf _gZl _e_ ijb\_"zg kmffZjguc h[tzf ijhjzZgkghi\lzeggrb § ke 1g2
jZafulZxs_c kihkh[ighklazZ\bkbfhklb < K DghjhaZ >=jbrZgbg @

r gb_f ijh[e_fu gZ gZh\alleh[jZah\Zgby ijhjZzgZz gZ dhgdj_lghf ij
[ulv ~h[Z\e_gb_ mkeh\by glh Dhdi_dlbgkdZy dZlzZkljhnZ gZ ihjy~hd
Jem[b AObf__| f_klh lhevdh ~h ~hk< jZkkfhlj_gguo jmdh\h”ysbo ~hdmf
+ o+ '\ T +pDJ Lh]jrz ~zijbgylZ ijyfhm]hevgZy nhjfZ ijhjZgz d
gZ ijzdlbd_ \ ih"Z\eyxs_f [hevrbgkI\_ k
ij_"klz\ey I kh[hc [jZi_pbx
\ul_dZxs_]lh ba \h”hojZgbebsZz J:-Z--k--k-f-z!-j'bv\-z—fhf. ijbf.—.j—. Dh'di_dlbgk
nbabg kdbc kfuke dzlZkljhnZz rbjng I|thZgZ ith  hkgh)
N . kthZ\eyeZ f ih \_jom = f
D kh'ze_gbx ijb_fe_fh_ -JZkqzlgu_ jzaf_ju ijhjzgz ij_\urz
jZkkfzljb\Z_fuo jmdh\h”ysbo AR dmY S = -
A baf _j_ggu_\ M\Z jZaZz < aZ\bkbfhl
ij_~klZ\e_gh qlh h[mkeZ\eb\Z_|I A . .
bo ijzdlbq_kdh]h bkihevah\Zgby ?““Zggh]h rzlz jzaebgb_ 1\ jZkqzlgu
<u\h”y jZaf_jZo fh  _I "hklb]Zlv
< _ebgbgm g_jZafulZxs_c¢ %dhjhklb
JZkkfhlj_ggu_ jmdh\h”ysb_ ~hj_dhf_g"m_Ilky hij_"_eylv J>
gZjmr_gb_ =HKL ©=hkmmqzlhf kbeu kp_ie_gby f_""m qZklbpZzZf
kbkl _fz h[_ki_q_gby _“bgkl\Z < kemqgzZ_ J> g_ mgblu\zZxlky
bkihevamx!| g_klzZg”*Zjlbabjh\Zggkp_ie_gby “ey ]jmglh\ k jZaf_jzZfb
jZaf_jghkl_c JZaf _jghklb i G ff AgZq_gb_  dbg _fZlbqg_Kkc
ijb\_~zggu_ \ mkeh\guo hiFdhwnnbpb_glZ \yadhklb \h”u 9ijb jZkc
jmdh\h”ysbo Ahdmf_glh\ g.9g_h[oh~bfh ih~"k\NzZAheylvZ g_ k kf
khhi\_Tkl\mxl IZdh\uf \ nhjfmeZo =b"jZ\ebg_kdmx djmighklk “ey
< jZkkfhlj_gguo jmdh\h”ysbo *“hjZzafu\Zz_fuo ]jmglh\ ijb ~bzf_Ij_ qZ
mqgblu\Z _Iky \j_fy gZ h[jZah\Zgb]jmglzZz G ff \ ijhjzZzg_ j_dhf_g™m
jull\bg qlh ijb\h”~bl d hrb[d_ hp_¢hij_"~_eylv ba J> < J> '
jZkqzliZm _ bkihevam_Ilky *"jm]Zy aZ\bk

iZkqgzl \_~zlky ih nhjfme_ '+
gbke _ggu_  agZq_gby Jem[bgu
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gbke_ggh_ jZaebqgb_ \ nhjfmez J> b J> azZgb 'z
jZazZz Djhf_ Ihl]h \ bkihevam\_ebgbgm jZafulZ ihqlb gZ ihjy~hd
\f_klh "bgzZfbq_kdhc j_dhf_JZkoh”u b h[tzfu \h”u baeb\Zxs_ cl
bkihevah\Zlv dbg_fZlbg_kdmx \yaijhjZgZ ]Jjmglh\hc iehlbgu hp_gb\z

LiZgkihjlbjmxsZy jZaful\f_Ih~bdhc Zz~_d\ZlIgh
kihkh[ghklv ihlhdZz \ jZkkfz< p_ehf qbke_ggu_ agZg_gby [hev
jmdh\h”~ysbo "hdmf_glzZzo [_ajzaf_izjzf_Ijh\ jzZkkgblZgguo ih jZkkfZljb\z
nbabqg_kdh]h kfukezZz ihwlhfm g_ f_Ih~bdzf g_ khhI\_IklI\mxl ~_ckl\bl_e
\hafh ghklv hp_gblv zZz~_d\Zlghkl' b beb g_ bf_xI nbabg_kdh]h kfukezZ b
agZg_ghbc LiZgkihjlbjmxsZy Ibkihevah\zlv gz ijzdlbd_ Z kZfb f_

ihlhdZz ihemq_ggZy ih aZ\bkbfhklgm *Zxlky \ g_azf_"ebl_evghf i_j_kfhlj
bkihevam_fhc dzZd i_j\hbklhggbd ”~ey nhjfme
Ebl_jZImjz SHIHUHQFHYV

‘e_dkZg”rjh\ > < Am[Zj_\ : X BS$SOHNVDQGURY '9 =XEDUHY $ <X
<\_~ gb_ \ ]b7jh~bgZfbdm mg 9YHGHQLH Y JLGURGLQDPLNX XF
2dZl_jbg[mj] Ba” \h MjZevkdh]h >, QWURGXFWLRQ WR IOXLG G\QD

k (NDWHULQEXUJ 3XEO RI WKH 8UD
'gZg_gdh\ : = Klz\dbg =1 :g ,_ S ,Q SXVVLDQ
OZ[b[meebg B E Eh[ZMWhi\Zehkh$QDQHQNRY $ * 6WDYNLQ *3 $
wdhghfbqg_kdh _ mijZ\e _gb_ .KDELEXOOLQ , / /IRERRORYD 6
hdjm Zxs_c kj_~u F G_"jz HNRQRPLFKHVNRH XSUDYOHQLH
‘hevrzdh\ < : Dhgklzglbgh\ RNUXJKD\XVKFKHL VUHG\ >(FRORJLF
lhih\ < BijZ\hgqgbd ih ]b”jz\ebd  FRQWURO RYHU HQYLURRWPHRIW SL
rdhez K 3XEO 1HGUD S ,Q 5XVVLDC
<bghl]jz~h\z L : FZdmrbg RO VKDNRY 9§ .RQVWDQWLQRY s
<bghl]jz~h\ B : 1Zjn_gh\ 2 : 6SUDYRFKQLN SR JLGUDYOLNH
FF Kzahgh\22Z&d! fhjnhf_ljbqg K\GUDXOLRY@ 3XEO 9LVKFKD VKNF
0Zjzdl_jbklbd ijhjzgz b fzdk._...S  _Q SXVVLDQ

jZkoh~h\ ijb ijhjul\Zo ]jmglh\uo &KL]KLXPRWE®R'Y\ JLGURGLQDPLNL
=brjhkn_jZ HiZkgu_ ijhp_kku b ySRVRE)MQGDPHQWDOV RI K\GURG

Lhf <ui K WXWRULBB®WRPROVN RQ $PXU 3XE
‘2, +6 *28932 .Q$*78 S ,Q 5XVVLI
=jbrZgbg D>bgZfbdZ jmkeh\uo i &KXJDHY *6GUDYOLND XFKHEQLN C
E =b”jhf_|_hba~zZl k >+\GUDXOLFV D WH[WERRN I[RU

DzAzZpdZy F F  <bgh]jz~h\ : x [UHQLQJUDG 3XEO (QHUJRL]GDW

. _e_gvdbc X B ;Zq_jbdh\ B < SXVVLD <

DZeyrh\ < zgZeba f_IhA"h\ jZ*ULVKDQLQQD®LND UXVORY\NK SRW
g_jzafu\Zxs_c kdhjhklb ijb ijh_dG\QDPLFV Rl FKDQQMH®mLQORIY @

\h~hijhimkdguo b \h~hhl\hAguo I*LGURPHWHRL]GDW 3XEO S
e_kghlh ~ohayckl\Zz Bal\_kl pcGpwvND\D 00 9LQRJUDGRY
I_1_j[mjlkdhc e_khl_ogbg_kdhc pwvDGJH 9 $ %HOHQNL\ <X , %I

<uli K * ‘2 *ULJRUTHY * 9 +YDOHY 69 $QD

UDVFKHWD QHUD]P\YD\XVKFKHL
SURHNWLURYDQLL YRGRSURSXVNQ\
VRRUX]KHQLL OHVQRJR NKR]J\DLVYV
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lhghfZjgmd Bpl gdz izjzf_Ijh\ jZPHWKRGV IRU FDOFXODWLQJ QRQ E
ijhjzgzZ ijb jZzajmr_gbb ]Jjmglh\hc GHVLJQ RI FXOYHUWY DQG GUDL

libjh~hh[mkljhcklI\h < K IRUHVWU\@ HVWLD 6DQNW 3HWH
LZjZ[Z_\ X G Ahlh\ X F QZ./_HV»RWHKQLFHVNRM $SNDGHPLL >%>
Rmevlbg < Bg' g jgh_ h[_ki 3HWHUVEXUJ )RUHVWU\ I$FDGHP\@
ij_~mij_"~_gby b ebd\b"Zpbb quS . ____ ,Q BXVVLDQ DEVWUDF\
kblmZpbc ijb gZ\h~g_gbyo [d”_ —

Gh\h]lhjkd :dZ~_fby MZAZgMWSRQRPDUFKXN .5 2WVHQND SDUDI
FQK Jhkkbb k SURUDQD SUL UDJUXVKHQLL Ju
Qb bmfh\ KHkgh\u ]brjh~"bgzZfbdb>$VVHVVPHQW RI SDUDPHWHUV RI
ihkh[b_  Dhfkhfhevkd gz :fmj_ GHYHORSPHQW DW GHVWUXFWLRC
©Dg:=LMa K BULURGRREXVWURLVWYR >(QYLURQ
Qm]z_\ J=b7jZ\ebdZ mq_[gbd ~-. b%ﬁn SS Q SXVVLDQ |
E Wg_jlhbarzl K (QIOLVK

RfZdh\Z E o< DhgArjzlv \ BKPDNRYD 09 .RQGUDW\HY
LizgkihjlbjmxsZy kihkh[ghkly 7YPQVSRUWLUX\XVKFKD\D VSRVRE
hihdz Mg gu azibkdb JSRWRND >7UDQVSRUWLQJ FDSDFL
ThkmAZikI\_gghlh  1bAjhf I hme8FKHQH1]DSLVNL 5RVVLLVNRJR JI

JLGURPHWHRURORJLFKHVNRJR XQL
QRWHV Rl WKH 5XVVLDQ B6WDWH +
S8QLYHUVLWL®V Ss ,Q 5X\
DEVWUDFW LQ (QJOLVK  '2,

mgb\_jkbl_1Z ) K
|2’

7DUDEDHY <X 1 =RWRY <X 0 &k
BKXO JLQ 9QI1KHQHUQRH REHVSF
SUHGXSUH]KGHQL\D L OLNYLGDWYV
VLWXDWVLL SUL QDYRGQHQL\DNK
>(QJLQHHULQJ VXSSRUW IRU Sl
HOLPLQDWLRQ RI HPHUJHQF\ VLWX
WH[WERRWR@RUVN 3XEO RI $FDGH
3URWHFWLRQ (0(5&20 RI 5XVVLD

5XVVLDQ

9LQRJUDGRYD L : ODNXVKLQ F :
, . 3DUIHQRY ?: .DGDWVND\D 0 f
6, S5DVFKHW PRUIRPHWULFKHVNL

SURUDQD L PDNVLPDO Q\NK UDVNK
JUXQWRY\NK SORWLQ >&DOFXODWL]
FKDUDFWHULVWLFV Rl WKH FORV)
H[WUHPH GLVFKDUJH GXULQJ EUHDI
GDPY@EURVIHUD 2SDVQ\H SURWVH
>+\GURVSKHUH +D]DUG SURFHVVHYV

YRO LVV Ss Q
DEVWUDFW LQ (QJ
"2, +6
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IJ:<BE: >EY :<LHJH<

< gZmgguc mjgZe ©=b”™jhkn_jZ HizZkgu_ijplybfkKkiukp k\BlvbgZ jmkkd
b Zglebckdhf yaudZo \ khhI\_Ikl\bb k hkgh\guézfibfZlbg_kdbfb jza” _
Nmg~rZf_glZevgu_ ijh[e_fu ]Jb”jhkn_ju A_feb
HiZzkgu_ ijhp_kku \ ]b”rjhkn_j_ nmg~Zf_glZevigdlub bg _g_jogu_ Z
Wdheh]bqg_kdb_ ijh[e_fu b hizkghklb \ ]b*jhkn_j_
W\lhexpby ]b”jhkn_ju
F IThru fh” _eb b I _ogheh]bb
<hijhku kh\_jr_gkl\h\Zgby ghjfZzlb\ghc "hdmf_glZpbb
Fhgblhjbg]lh\u_ wdki_jbf _glZevgu_ b wdki_"bpbhggu_ bkke "~h\Zg
GZmggu_ “"bkdmkkbb
GZke_ "~b_
Ojhgbdz
lezZzlZ aZ im[ebdZpbb kl1Zl _¢c g_\aufzZ_ |Iky =hghjlkijyZzHdhkjzZklglvbuibKegb
nhjfbjh\Zgby \uimkdZzZ jZzaf_sZxlky gZ kZcl_ "mjmzZeZ \ k\h[h*ghf ~hkl
H[{sb_ Ij_[h\Zgbknhjfe_gbx klZlvb
nhjfZIGRIFke btGRFYk _ ihey kljZgbpu = ih kf
ribnl 7LPHV 1HZ 5RPDQ jZaf_j % SW
f "“mkljhqguc bgl_j\Ze + fgh bl _ev i _j_ghku \ keh\Zo g_ "himk
Z[aZpguc hlkimi = kf \ujZ\gb\zZgb_ | _dKldbkdehgrigjbdo Iblmevgl
kljZgbpu nhjfme kghkhd jbkmgdh\ b I1Z[ebp
LbimevgZy kljzZgbepgZ kh™ _j"Zlv ke_"mxsb_ we_ f glu
_M>D \ujzZ\gb\Zgb_ih e _\hfm djZx
gZa\Zgb_ klzZlvb j_]bklj dzd \ ij_"~eh _gbdljhujg\gpnZgb_ iken)
bgbpbZeu b nZfbeby Z\Ihjz Z\Ihjh\ \ujzZ\gb\Zgb_ ih p_gljm
ihegh gZal\Zgb_ hj]J]ZzgbazZpbb \ dhlhjhc jZ[gdzZ&I]ZHhZu b kk indgia
dmjkb\ \ujzZ\gb\Zgb_ ih p_gljm
H PDLO dhglZdlgh]h Z\lhjzZ \ujzZ\gb\Zgb_ ih p_gljm

ZgghlZpby h[t_fhf keh\ dhlhjZzy "he ' gZ xdlexxgqZdkk2dimX2yig¥ k
ihklZgh\dm ijh[e_fu p_eb bkke_~h\Zgby f_Ih”*u bkdexfih\Zgbw\h amevlZ
dexg_\u_ keh\Z = keh\ ij_~_evgh hljz " Zxsbo ij_~f_| bkke_"h\Z¢

ljb ih”~]lhlh\d_ klZlIvb j_~Zdpby gZklhyl_evghb)\zdwkyghmfBEg"_|
ithrjZamf_\Zxs_]h kljmdImjbjh\Zgb_ klZlvb gZ ke_"mxsb_ we_f_qglu

\W A~ gb_ ,QWURGXFWLRQ kh~”_j Zsic hfamZebghjZivmhk k eh KI\Z g\
ijh[e_fu nhjfmebjh\Zgb_ p_e_c b aZ”"Zq bkke_"~h\Zgby

f_lh~u OHWKRGV kh™_j"Zsbc hibkzZgb_ f_lh~bdb f_1t
wdki_jbf_glh\ gZ[ex”_gbc fZl_jbZeh)\ ijb[hjh\ h[hjm~™hdZgby
wdki_jbf_glh\ gZ[ex”_gbc
j_amev|iZlu 5HVXOWYV =+ nZdlbg_kdb_ j_amevjZlapbkke_ "~h\Zgby b

h[km '~ gb_ 'LVFXVVLRQ % djzZldb_ blh]b jZzam\ém)\ gbdlvb [_a “hk
LZ[ebpu b jbkmgdhfeyxlky [_a Z[aZpgh]h hlkimiz k \ujz\gb\Zgb_
hir _eyxlky imklufb kljhdzfb hl hkgh\gh]lh |_%kéZgu<kulvjbfadgdbzevgh]h
dzZzq_kI\Z < 1Z[ebpZo “himkdZ _|ky bkihevahmxg¢jhqogtiimgbBpdh]hzéZ ~rjbnl
f _gvr_lh jzaf_jz g_ f_g__ SW DZ "ZyhéZfabpZ v jphkinghddkthevamxl
ZjZ[kdb_ pbnju b gZa\Zgb_ <k_ ih”ibkigd ZIZ[ebepglu bkhjdbkj Zlv bklhqgg
bgnhjfZpbb azZ bkdexq_gb_f kemqgZ_\ dh]~Z hgb kha”~Zgu Z\lhjhf klZlvb
?"bgbpu baf_jigblydkim klZlvb mdzZau\l\zZxlky \ f_""mgZjh~ghc kbkl_ f_

> kylbggu_ gbKelZjZzxlky g_j_ a aZiylmx gZijbf_j
Jli_\bZImju b khdjZs "hedyu [ulv jZkrbnjh\Zgu ijb i_j\hf mihlj_[e_gb
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IZdbo we_f_glh\ fghlh klZlvx fh gh "hihegblv kibkdh\dhdjZs_gbc k jZkr

Nhjfmeu*he gu [ulv \klZ\e_gu dZd h[t_dIl OLFURVRUW\ (TXDWhHRQ b
nhjfme_ :RUG jZkihezZ]Zlvky ih p_gljm kljZgbgu khajz\leZ2@dhikl hkdkbhnaigt
gmf_jZpb_c ih ijzZ\hfm djzx Z 1Zzd" _ bfkinb mjthkdeb hipbgZgZ gbc ijb i_j\hf
mihfbgzZgbb k mdzZzazgb_f “~bgbp baf_j gby

< dhgp_ klIZlvb fhlml Julv;éjd\h"Zjgihklbdhlhjhf ke _~m_| mihfbgZlv e:
dhlihju_ ihfh]Zeb ijb jzZ[hl_ gz~ klZlv_c bklhggbdb nbgzZgkbjh\Zgby

HlkuedZ gZ azZl_dklh\u_ [b[ebh]jZnbqg_ikk\th”"bkkyeidb | _dklm klZlvb
d\zZz”~jZlguo kdh[dZo iml_f mihfbgZgby \k_o @\bkjhgghbtnhlkuedzZ\lhjzZfb €
i_j\h]lh Z\lhjZ b keh\ ©b *j 2 ©OHW DO 2 kb bhlkhed dd\kkkhfdpgbdih”~Z ba”
Kkuedb gZ g_kdhevdh im[ebdZpbc h”gh]lh ZXhjy e Zh\ebglhf [imB\gzd ]h
barZgby < kemqgZ_ hlkuedb gZ g_kdhevdh kkh\hqphbghhdh]bghb kidgh\¥h ryjik~ d _
jZa™_eyxlky lhgdhc k aZiylhc

NhjfZlu hnhjfe _gby hkgh\guo \b” h\ azZl_dklh\uo [b[ebh]jZnbqg_kdbo k
KkuedZ gZ digdpmby BAR]eZ\b_ dgb]lb K\_~_gby hlghkysb_ Ky d adZjeZ\bx

h[{ hI\_IkI\_gghklb gzijbf_j j_~zdlhj F_klh ba2gky\h]hjh® Dhabq_ kK|
kljzgbp \ dgb]_ '2,
Kkuedb gZ ~“bkk_jlZpbx bebNAibgby FEBE]ezZ\b_ ~bkk_jlZpbb Lbi ~"bkk_]

F_klh ba”zgby ]hjh~ ]h~ Dhebq_kI\h kljZgbp \ ~bkk_jlZpbb '2,
Kkuedb gZ klZIvxNZdgkhy BAB]eZ\b_ klZIvb AZ]ezZ\b_ dgb]b K\_~ gby

aZlezZ\bx dgb]lb K\_~_gby h[ hI\_IkI\_gghKiph"F_Bld" bla’edgbyh 1h” ba”.
KljZgbpu klZIvb '2,
Kkuedb gZ klZlvx \ i_jbh~bg_ K@&ibetay B§APeZ\b_ klZIlvb  AZ]eZ\b_ 'mijg.

Lhf < KljZgbpu kiZlvb '2,

Kkuedb gZ fZl jbZeu \ k[hjgbd Ndhlyeby BfBIeZ\b_ klZlvb AZleZ\b_ K]
dhgn_j_gpbb K\_~_gby hlghkysb_ky d akdheB\bZXIlu[hjjo\bdZglhy dhgn_j_gy
F_klh barZgby ]hjhr Ba”*Zl_evkl\h ]Jh” Lhf KljZgbpu klZlvb '2,

Kkuedb gZ we_dljhgguN dflblélggBAAleZ\b_ fZI_jbZeZ >We_dljhgguc j_kmjk
hlghkysb_ky d aZleZ\bx AZlezZ\b_ bgl_j¢Zgbklhghpkz =BtY kBaj_k kl.
NZIZ hljZs_gby

< aZl_dklh\u_ [b[ebh]jZznbg_kdb_ kkuedb pdegatpfmlkiy |hiekidlggbdb klZ
ba gZmgguo mjgZeh\ fZl_jbZeu dhgn_j_gplbc pPxabd_guhdgbltidgbkeZlv
ghjfZlb\guc “hdmf_gl eb[h gz klZlvx \ ZXz& Ibed_dKeh]Z kke_"m_1 ihf_
bgnhjfZpbx h[ bklhggbd_ \ kghkdm ih hkghXghfkdHnd kflery xk k&I id\haghc
gmf_jZpb_c ih \k_fm ~hdmf_glm ZjzZ[kdbfb pmhbiEfbklkglgdldihd zfch'i_| [ulv
Aim]Zy “~hihegbl_evgZy bgnhjfZpby L _dkl \ kgakdiazZpghljHeylkdymiZ
\ujzZ\gb\Z _1Iky ih rbjbg_ jzZaf_j rjbnlZz £+ SW

Djhf_ Ih]h h[yazl_evglZ\ihfkzd4dky kijZ\HE™_j ZsZy bgnhjfZpbx h[h \k
Z\lhjZo nZfbeby bfy hlg_kl\h iheghklvx \Zmgbhygd_ kkh_jZpglvlb ka mdZaZ
"he ghklb dhglzZdlguc | _e _nhg H PDLO Z\lhjkdb_ bg” _dku

GZZglebckdhf yaud[yazl _evghf ihjyrd_ ijb\h”*ylky IblmevgZy kljZg
|Z[ebp b jbkmgdh\ [eZ]h”Zjghklb ijb gZebqgbbsZebtdZdlimizgk&dh jZpbx |
i_j_\h~ gZ Zglebckdbc yaud Z\lhjkdZy kijZ\dizggut¢jb\ZzwhEQlZgpahydpb't
SEVWUDHeWN_g [ulv bgnhjfZlb\guf g_ kh”_j Zlv h[sbofkgh\[uhjdbg¥Zevg
jmkkdhyauqgghc ZgghlZpbb kh”~ j zZI _evguf hjljZzgdlv kiZzdhbgb | kdarhevlZ
bkke_"h\Zgbc kljmdImjbjh\Zgguf ke_"~h\zZIlv ehdbbZlh\hibkzZillzyv _j_
©Zglehyauqgufb® gZibkZgu dzZg_KkI\_gguf dgfeddlodioff yedeed¥fulZIvky \ h[
Ah keh\

lh~jh[gu_ ijZ\beZ ijbKWWdgdu K\GUR VSKHUH UX LQGH[ SKS K\GURYV
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$87+25 *8,'(/,1(6
$UWLFOHV LQ 5XVVLDQ DQG (QJOLVK DFFHDWHEG DSW RFKN VM
SKHQRPHQD LQ DFFRUGDQFH ZLWK WKH PDLQ VHFWLRQV
)XQGDPHQWDO SUREOHPV RI WKH (DUWK V K\GURVSKHUH
+D]DUGRXV SURFHVVHV LQ WKH K\GURVSKHUH IXQGDPHQWD(
(FRORJLFDO SUREOHPV DQG KD]DUGV LQ WKH K\GURVSKHUH
7KH HYROXWLRQ RI WKH K\GURVSKHUH
OHWKRGVY PRGHOV DQG WHFKQRORJLHYV
,VVXHV RI LPSURYLQJ UHJXODWRU\ GRFXPHQWDWLRQ
ORQLWRULQJ H[SHULPHQWDO DQG H[SHGLWLRQDU\ UHVHDUF
BFLHQWLILF GLVFXVVLRQV
+HULWDJH
&KURQLFOHYV
7KHUH LV QR IHH IRU SXEOLVKLQJ DUWLFOHV 7KH DXWKRUV DL
$00 DUWLFOHV DIWHU WKH |IRUP DWIILRRXQ @D OVKVH ZIMVEWXHV B ULH) SARK
ODWHULDOV SXEOLVKHG LQ MRXUQDO DU®DO HZHEVDWBLODEOH DQG
7KH JHQHUDO IRUP D\ W B UXMLFOHVQWR EH SXEOLVKHG
ILOH IRUPDW GRF RU GRF[ ILHOGV FP RQ WKH SHULPHWHU
IRQW 7LPHV 1HZ 5RPDQ WKH PDLQ IRQW VL]H + SW
OLQH VSDFLQJ # WKH XVH RI DXWRPDWLF K\SKHQDWLRQ L
LQGHQW + FP WH[W DOLJQPHQW RQ WKH SV HOZIGAWK | HIXHE
WDEOHYV
7KH WLWOKRXDIH FRQWDLQ WKH IROORZLQJ HOHPHQWV
WLWOH RI WKH DUWLFOH UHJLVWHQWUHLQRRRWHQYWBQFH ZR
DXWKRU BOLQOPHQW LQ WKH FHQWUH
RUJDQL]DWLRQ DIILOLDWLRQ LQGLFDWRHQWKHQFW\KM FOI® WR)
H PDLO RI WKH FRQWDFW DXWKRU FHQWHU DOLJQPHQW
DEVWUDFW XS WR ZRUGV ZKLFK N KRXOH®D UK KRS WV KHJU B H (
UHVHDUFK REMHFWLYHV UHVHDUFK PHWKRGY UHVXOWYVY DQG NH\
NH\ZRUGV = ZRUGV UHIOHFWLQJ WKH FRQWHQW RI DQ DU\
7KH PDLQ WH[W
7KH HGLWRUV VWURQJO\ UHFRPPHQG BHGJLQ D ®5 ¥ HNRUPWDRK DUV
L OWURGXFWLRQ % :K\ ZDV WKH VWXG\ XRIBEWW MWON HDK H KD MV DONG
WKH SXUSRVH RI WKH UHVHDUFK"
OHWKRGV = :KHQ ZKHUH DQG KRZ ZDV WKH VWXG\ GRIXGCHGDW
LQ WKH VWXG\ JURXSV SDWLHQWYV HWF "
SHVXOWYV + :KDW DQVZHU ZDV IRXQX® W RS IMEK W KIH WMDGA KI LTXE 'V
K\SRWKHVLV WUXH"
'LVFXVVLRQ = :KDW PLJKW WKH DQVZHYURIZPSRHY Q& ZKW GRHZXLW
UHVHDUFKHUV KDYH IRXQG" :KDW DUH WKH SHUVSHFWLYHV IRU IXV
7DEOHV DQEKRXOBHEH FHQWHUHG RQ SDJH ZLWKRXQ WO EW EW
HPSW\ OLQHV $00 ILIJXULHV VKRXOBOEIRZA K RI KM JT BDOLLQGV\O H KC
VPDOOHU IRQW QR OHVV SW LQ WDEOHV U(DRIG VDD\E DW (DHD Gb OLOJ X
WDEOHV DQG ILIXUHV VKRXOG FRQWDLQ WRBXHFHWVHR WIHGE! FEW PDKAH. B
FXUHQW DUWLFOH
8QLWV RI PHDVXWHAHQYW[W RI WKH DUWLFOH D PHRIL QX@LLFDWH G L
'HFLPDO QXPEHIBRPPD VHSDUDWHG H J
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$EEUHYLWMKRRQ® EH GHILQHG DW ILUVW P HIQWHLLR Q | DVDKGH X HIBU F
DEEUHYLDWLRQV WKH DUWLFOH FDQ EH VXBS.OWPLHRQWHGL WK DG VIR B!
JRU HTXDXWIHRQWLFURVRIW (TXDWLRQ REMHFW R UO:RFEIBWHITEX D@/ L
FHQWHU RI WKH SDJH ZLWKRXW LQGHQWDXPLERQ IDAIG R® FR R B DWQLLIK
HTXDWLRQV PXVW KDYH DQ H[SOLFDWWR®HGMWLRQ @I RMKHP ZR ON\K X\
0 LW QHFFHNVYRIOHGRPISBWSOH JUDQWYV IXQGV HWF PWKRR®G
EHIRUH WKH UHIHUHQFH OLVW 7KH QDPHV RIX®@GLQJ RUJDQL]DWI
JRRWQRWQI\EH XVHG WR JLYH DGGLWLRQDO EQWPWPLIRQLROQ DZKH
LQFOXGHG LQ WKH UHIHUHQFH OLVW )RRWYQHRWHYV WR WKH WH[W D
&LWH UHIHQ HKH WH[W E\ ODVW QDPH DQG \HDUW®Q @R WDRRIUEU
WKUHH DXWKRUV \RX VKRXOG SO DAFRUHQWKIBQVIRRO DXWKRWY ,1 S\D
ILUVW DXWKRU DQG ZRUGV HW DO DQG \@RW) HRHUGE N W YIHEJRDON U\HH DWW
SODFH RI WH[W SOHDVH VHSDUDWH H DHXHWHDI®I WHIQH H HE) PHYP R F RQ
VDPH SXEOLVKHG \HDU \RX PXVW VHSDUD®IH WVDE\GOHW W HUWQ H D L
SHIHUHQEWMW VKRXOG RQO\ LQFOXGH ZRUMW WIDYW EHHQF SWEG
DFFHSWHG IRU SXEOLFDWLRQ 3HUVRQDONV¥RPRRXQQE DEH. PG\ \B QR
IRRWQRWHY 5HIHUHQFH OLVW VKRX&GREHVRB SIKDEWWLRXMEK EY WK
UHIHUHQFHV RI DXWKRU
6RPH IRUPDWYV IRU UHIHUHQFHV OLVW
%RRN UHIHUHQFRAL \WXOW KRUBRBNBXEOLVKHU \HDU s 2,
%RRN FKDSWHU UHIHUHQFH $XWKRU $G 71MWDGHRRLEREKBXE B UV KO U C

SS ‘2,
'LVVHUWDWLRQ UHIHUMW®HHR BXWMKKIR & MW 8 KHH\DLLY WISSH ' 2,

-RUQDO DUWLFOH UHIHUHQFH $XWKRU $ $ L$XWHKR DWW @6 FREDHVRRKRILC,

YRO QR SS ‘2,
&RQIHUHQFH 3URFHHGLQJY UHIHUHQFH& &XWHSKKRAK R $ ' '$ XYW RLD )R | 9D

RI §RQIHUHQFH 3URFHHGLQJV GDW&LWQG3ZEEOEWKRIUWKH FRROHUHS

2Q00LQH GRFXPHQW UHIHUHQFH $XWKRU $ $ $XWMIKORHU RIbL BVUOMEDRWD K
-RXUQDO YRO QR SS $YDLODEOH DW KWWS H[DPSOH F

JRU WKH GHWDLOHG LQIRUPDWLR® BIERX R WKM DKWK BUYW XSO
LQIRUPDWLRQ

IXO0 QDPHV RI DXWKRU V

DFDGHPLF GHJUHH DQG WLWOH

RUJDQL]DWLRQ DIILOLDWLRQ ZLWK IXO0O DGGUHVV LQFOXGLQJ

SRVLWLRQ LQ RUJDQL]DWLRQ

FRQWDFW WHOHIRQ IRU DOO DXWKRUYV

FRQWDFW H PDLO IRU DOO DXWKRUYV

VFLHQWLILF LQGH[HV VFRSXV RUFLG ZHE RI VFLHQFH HWF

'HWDLOHG UXOHV IRU DUWLFOHVKEL®RXEM DDY HQGRI@ WBKHH ZH E ¥
DQG SKHQRWMGD K\GUR VSKHUH UX LQGH[ SKS K\GURVSKHUH UHTX
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=ezZ\guc j_"Zdlhj zdz~_fbd J:G = B >he]bo
Dhfivxl_jgzZy \_jkldZz F F DzZ""ZpdZy

GZ h[eh d_ nhlh : O 0Zc~Zjh\Z

jbkmgdb ? N RI_[eZm b F : 1Zjn_gh\hc
Ih~ibkzZgh \ i_qZlv Nhjfzl 0

'mfZ]Z hnk_IlgZy 1_qZlv iehkdZy
Mke i_qgq e Lbjz" wda AZdZa <« BBBB

‘<uoh” \ k\_| BB

Lbi jzkijhkljzg_gby [_kieZlgh gZ kZcl_ "mjgZeZ ZZZ K\GUF

BarZl _ev HHH GIH ©=b”jhl_oijh_dla

KzZgdl I_|_j[mj] y ebgby < H ~» ihf g
>ey ihqlh\uo hlijZ\e _gbc
KzZgdl I _| _j[mj] Zvy

J "Zdpby mjgZeZ ©=b”~jhkn_jZ HizZkgu_ ijhp_kku b y\e _
L e
H PDLO LQIR#K\GUR VSKHUH UX

Hli_qzZlZgh k hjb]bgZe fZd_1Z aZdZaqgqbdzZ \ ba”Zl_evkl\_
KzZgdl I_|_j[mj] y ebgby < H A2









