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nbb Jhkkbckdhc Zzdz”_fbb gZmd
[hjZlhjb_c ]_hfhjnheh]lbb ] Fhk
Ahdl K YfZImglsZmaggh bkke ~h
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| BN KBHOWNDO 5$BPBGHRLFLDQ RI WKH
$SbDieR\bRI 6FLHQFHY RI .D]DNKVWD
,QVWLWXWH RI *HRJUDSK\ RI .D]DN¥
1IEWKNKVWDQ
QB W HDZR Z3HMINRU RI 6FLHQFH SURI
|[HKBDUWPHQW RI *HRPRUSKRORJ\ DQ
B hfHRMRRP\WREVRY ORVFRZ 6WDWH 8QLY
) X VAELDh] _h
,JRU 9 O6HYHWVFWOWNGHPLFLDQ RI WKH
nBFDGHP\ Rl 6FLHQFHV RI .D]DNKV!
gOHMDGHW RN XQGDPHQWDO DQG DSS
My E D WWZRH QWO RI *ODFLRORJ\ RI WKH
jBIKRYb | ey dbMKVWDQ $OPDW\ .D]DNK
hBdhe) HyPbBKYKOWHDP G RI WKH /DERUD
u* HIRPAIRZWE KZRIORJ\ RI WKH ,QVWLWXW F
5XVVLDQ $FDGHP\ RI 6FLHQFHV ORYV
j keoH UIJHE $F 6RRKDWMRY (QYLURQPHQWD
16 RI$ XY VIR LkIWHh 3BURIHVVRU 'HSXW\ "
RhidKAH YD kKIOW\ RI *HRJUDSK\ RI /R
déwDWH 8QLYHUVLW\ ORVFRZ 5XVVL
P V<NYPJHQLIjI® 7BORQHRMWRU 3URIHVVI
oMWW HRBORJI\ DQG +\GURORJ\ 'HSD
.DIDNK 1DWLRQDO 8QLYHUVLW\ $OI
CIWPRROG . 7XOHFNDIGRHPRF¥LDQ RI WKH
kéFDIWGHIP\ Rl 6FLHQFHYV 6FLHQWLILF
RZ Ve MLCN DAl h VW LW XWH RI 1DWXUFE
ULDQ EUDQFK RI WKH 5XVVLDQ $F
80DQ 8GH 5XVVLD
migbW jBKIDI $ 9LGRYRBGBRWB 3URIHVYV
NYRFKLRMWHN3URIHVVRU RI WKH '"HSDUYV
b RJ\eRt gWh]BHWHUVEXUJ 8QLYHUVLW!
yIVKDe \hc Zkkh
6DWRUX <DPBRXFK&KLHI 5HVHDUFKF
| @l@Z DQG ,FH 5HVHDUFK 'LYLVLRQ |
ayY piitbU Kk d@YW LW XWH IRU (DUWK 6FL
hitH® Fgby 1IIhKRBRAND -DSDQ
MG OUE Ukt Ljm * gAWR/HRI 6 FLHQFH +HDG
| KDOW®R Uh RIKERPSXWDWLRQDO +\GURP
y KRJ Wb BkByRI 6SHFLDO 5HVHDUFK % XU
hRjiZODULQH 5HVHDUFKHV )DU (DVWH!
BZD C'HXsRd 6ELHQFHV <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 : <bgh]jZz~"h\zX <bgh]jZ~h\ 7DWLDQD : 9LQRJUDGRYD
KZgdl I_I_j[mjlkdbc JThkmAZjkI\_gguc $OH[H\ <X 9LQRJIUDGRY
mgb\_jkbl_I 1 Kzgdl I_I_j[mj] JbRkiyw 3HWHUVEXUJ 6WDWH 8QLYH

HHH GZmqgh ijhba\h”~kl\_ggh_

h[EXVWYLOBFLHQWLILF DQG ,QGXVWUIL

=b”jhl_oijh_dlI ] <Ze”Zc Jhkk$yVRFLDWLRQ *LGURWHKSURHNW
Kzgdl I_I_j[mjlkdbc JThkm~ZjkI\ _6gglu@W 3HWHUVEXUJ 6WDWH )RUHVV
e_khl_ogbqg_kdbc mdpb)\ gjkbl_| 6W 3HWHUVEXUJ 5XVVLD
K F Dbjh\z ] Kzgdl I_I_j[mj] Jhkkby
YLQRJUDG #PDLO UX YLQRJUDG #PDLO UX
:gghlZpbh_"~ezZ]Z kZ¥lvy hlghk $EVWWKHWSURSRVHG DUWIL
jZa» _em nbehkhnbb dhgdj | SKLORVRSK\ RI D VSHFLILF VFLHC
"bkpbiebgu + ]b”jMeg]bbibjz | K\GURORJ\ ,W LV EDVHG R!
br heh]b&by ;hjbkh\bgqZ <bgl %RULVRYLFK O9LQRJUDGRY

mq_gbdzZfb b ihke_~h\ZIl_eyfb
yley fkyIzZlvy khklzZ\e_gzZ ih

aZibkyf hljhfghfm Sz g_z
jZkkfhlj_gghfm b h[jZ[hlZgght
P_evx jZ[hlu vy\ey_Ilky ihiuld

\gbfZzgb_gZ IZdhc \Z guc b zZdl
dZzd khhlghr_gb_ mjh\g_c gZrb
jZajZ[hlhd \ ]b”jheh]bb b bo

IROORZHUV ZH DUH 7KH D
FRQYHUVDWLRQV UHFRKIE\DID KXJF
AMKLAWYWXGY LV DQ DWWHPS\
LPSRUWDQW DQG UHOHYDQW
RI PRGHUQ WKHRUHWLFDO (
DQG WKHLU DSSOLFDWLRQ LQ SUDF
W LV VKRZQ W KIOWE R\ RIK LM VWD JH
DV D WHFKQRORJ\ WKDQ D V

ijbf_g_gby < klZlIv_ ihdZazZglh qWMKQJZUH\GXOWYV RI UHVHDUFEk

wlZi_ ]1b”~jheh]by [hevr_ jZkkf: FUHDWHV D WHFKQRORJLFDO

| _ogheh]l]by qgq_f dZd gZmdZz RI SHUIRUPDQFH 7KH SDSH

bfbr" j_amevlzlzZf bkke_"h\Zl_ PRGHUQ DSSOLHG RRRUFRIGR/M QH
h{ezklb ]b~jheh]bb kha~zZzl I_¢ K\GURORJ\ 7KH WDVNV RI

g_ ijhn_kkbhgZevguc mjh\_gw bKRGFOPMWLQJI K\GURORJILFDC

jZ[hl_ jZkkfhlj_qgu f ITh"hehfbgDWdb FRQVLGHUHG 7KH PDLQ
wdki_jbf_glZevgu_ Zki_dlu ¢ SRVHG FDOFXODWLRQV RI WKH IR
]brjheh]lbb2 b ©]b”jheh]bb gh\l 1HZ JHQHUDWLRQ K\QUHYD®DRJ\ VKR

NZgBp_gdZ khklhygby kh\j_ f gc
]b~jheh]bb jZkkfhgh\gu dhgp
ijbdez~ghc ]b”jhebZlb_ \ Kk
jZkkfhlj_gu az”~Zgb hi_jzZlb\gh
ijh]l]ghabjh\Zgby ]b”jheh]bqg_kd
ijhp_kkh\ihklZ\e gu leZ\gu _
]b~rjheh]lbbgZkqzlu nhjfbjh\Zgby

9LQRIJUDGRYD 7 $
+\GURVSKHUH

(QJOLVK__'2, +6

9LQRJUDGRY $ <X
+D]DUG SURFHVVHYRDQG SKNNQRPS®D

WUDGLWLRQDO K\GURORJ\ 7
WKH DFKLHYHPHQW RI WKH
PRGHOLQJ V\VWHPV WR QI
VLPSOLILFDWLRQ RI QDWXUL
ZKLFK LV WUDGLWLRQDOO\ X
KGURORJ\ LV FRQVLGHUHG
JHQHUDO LVVXHV UHJDUGLAQ.

+ HGRIRO/RLIK D @ HED@GV LIRSS CELHVG
,Q 5XVVLD
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klhdzZb"jheh]by gh\h]l]h ihdhe. WKH K\GURPHWHRURORJLFD(
ih\k_f_klgh \hah[ez"ZIlv gz" ILUVW IHDWXUH RI WKH QHZ
]brjheh]lb_th \_dZ WIh “he gh IXQGDPHQWDOO\ QHZ GHYLF
\ "hklbgbb ih*ebgghc zZ~_d\Zlt GHYLFWKRXOG PDNH D Ut}
fhr _ebjmxsbo kbkl_f ijbjh"_ K\GURPHWHRURORJLFDO X
hizkghklv g_z~_d\zZlghlh mijhs VFLHQFH *LYH JUHDWHU DF/|
ijbjh~"guo y\e_gbc b ijhp_kk REVHUYHG K\GURPHWHRURO
l[jZ*"bpbhggh bkihevam_ Iky \ jZ DQG VSDFH 1RZ WR VLPXOI
\ ]b~jheh]bphf_ Ih]lh \ klZlv_ FDOFXODWHG wWXpP8 WRWGHDAYDO LV H
h[sb_ hijhku dZkzZxsb_ky REVHUYDWLRQV VKRXOG Et
]brjheh]lbbbkl_fu Jb~jhf_|_hjhet DYHUDJLQJ IURP PLQXWHV WR KRXU
gZ[ex”_gbc I _j\hc hkh[_ggh

kbkl_fu [m~ | bkihevah\zZgt

ijbgpbibZzevgh gh\uo ijb[hjh\ |

dhlhju_ ~he gu kh\_jrblv i_

]b”rjhf_I_hjheh]bq_kdhc ewgh&Zf_glZz

ijbdez”rghc gZmd_ ihalhey

jZaj_r_gb_ gZlex

]b”rjhf_I_hjheh]bqg_kdbo ihe_c

ijhkljzgkI\_ WIlh dzZkzZ_Iky b I

gh\uo kihkh[h\ baf_j gbc ?ke

fZkkh\h]lh fh~_ebjh\Zgby nhjfbj
hkms_ kl\ey fHlh klizgrZjlguf ~

gZ[ex™_ghbc k_1Ib Jb~jhf_I_h.
klZgpbc jZkqgzlguc bgl_j\Ze '
kmlidzf |h \ [m ms_f gZ[ex”"

ijh\hAblvky k bgl_j\ZeZfb kmff

hkj _~g_gby hl fbgml ~h gzZkh\
Dexqg_\u_ keh\Znmg~rzf_glz
|_hj_lbgq_kdzZy ]bAjheh]by
]Jb”rjheh]lby ihe_\Zy ]b”jheh]b
]b”rjheh]lby ]b”rjhf_I_hjh
gZlex"_gby

<\_"_gb_

Ilhke _"~gb_ ]1h~u iheghklvx ij_ Aii?b‘[ek
evgh
_"b gZmd h A _fe_
ki_pbzZebka\bfhk\yav

\kydZy “~bkdmkkby highkbl_
]brjheh]bb Kj

[hevrbgkl\h fheh”uo

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

]b~jheh]bb

<ul

.H\ZRUGAMQGDPHQWDO WKHF
SUDFWLFDO K\GURORJ\ ILH!
K\GURORJ\

hikmlkI\bx
lf( [m ms_]h _z

\bA
jZa\blby

'ﬂﬁ[/@z-\?uyg 1— c gZmdb

\hkijbgbfzxl ]brjhehlbq_kdb_ jAkagAZf lylZevghec b

ijhlghau dzd ihke_"h\ZI_evgthv]rbij\_'}ﬁeq:]z]gglto

azZjZg__ j_lezZf_glbjh\Zgguo ~_ckl\bc Gbdlh

az*mfu\Z_Iky g_lhevdh h dZa ki\ %ev£ﬂmﬂﬁ ~glZevghc 1_h

\ jZkgzlZo i_j\bgguo fZl jbZeh\ dﬁe% gZklh 'hgbfz“

z~n _d\ZIighklb ihemqz fuo | amev%?ﬁ%““l§§SW¥#y b g_

iib\_eh d A~ _1jZ"Zpbb meqghc——Pu@&@]mq Kdmx b ' _hi_

<bgh]jzAh\Z L : <bgh]jZ#bAjheK]by khhighr_gb_ | _hj Ibq_kdhc b
=b~jhkn_jZz Hizkgu_ ijhp_kku Hh y\le<agby K

]b~jheh]bb
‘2, +6

K\GURPHWHRURORJLFDC

_Qgby

IIghc hkfukeblv kms_kl\n

iijbdezAg

_julgh jZa\b\Zx_‘
Ibg_kdmx
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gZr_c gZmdb Bf_ggh nmg”~afolyt¥ebblzy kh kp_gu wglmabzZ}
]b~rjheh]lby iblZ | ijbdez*gmx hNbgZgkpjmxlky ebrv ©km]m[h ijZdlbc
h{s__ khklhygb_ \hafh ghklb b iijahdzigldkid mdkhlhju_ \uihegyxlky ih klZjb

ihe_aghklv < |Ih “_ \j_fy kijhk gZ gh\u_ f_1Ih

Nmg~rZf_glZevgZy Ibyphlege]ltyy b ijh]jghah\ j_qghlh klhdZ b
o0ZjZdl_jbam_Ilky [hjv[hc fg_gbc Jbhkheh]dpgh&dbo y\e_gbc g_ij_julgh jZ
kf_ghc k\hbo l_hjbc djhiihledhkfvx _sz ~he]l]h g_ kfh _|I [

p_e _mklj _fezgguf ihkljh_gb_f h[an1h\@” &b pzg \ klyab k bg _jlgh
k\h_c gZmdb <k_ _z ~hklb _gby_bmebfmkiZldtkbkl_fu

g _ba[_"gh kdZaulZxlky gZ g9gZ”z gh lcti, o} N
j_ameviZlb\ghklb k\h_1h ijbde%’AlBg §g 92y 1b%jheh]by
ijh~"he’ _gby ljbdez”~gZy ]b”jheh]by gZijZ\e_g:

L i jv ke_~m_1 h[jZIblv \gbjfzZrglgb_gZagh]h jh~Z ijh[e_f b aZ"Zq Kk
lez\gh_ + gZ g_au[e_fhklv ke_~mks_c¢chyétyxrgheky azijhkzfb h kbkl

nhjfmeu jZa\b\Zy nmg~rzflgrdeefhing_kdbo k\_~_gbc b f_lh~"h
]Jb”rjheh]lbx \u jza\b\zZ_I_ b ijbtkex¥gmke _g [ulv k"_eZg “zkldbc \u
H[jZlgh_ g_\hafh gh 1zd dzd \ iWwelgfhkea@qlkbfhklb \hafh ghkl_c ijbde
]b”rjheh]lby i_j_klZg_| jZa\b\Zlvky]bhjhgh]blzd hl khklhygby ]b~jhe
wlh b ijhbahreh \ Jhkkbb gZ ]jzgbpmdjHife@]devghc B wlh g_kfhljy gz
gug_rg_]h \_dh\ jZa\blb_ bf_ggh ijbdezZ”~ghc ]b”jhe

Gh kms_kI\m_I b [he__ \Z gzVkypqijitkebagrlyfmebjm_lky \h~"hohayckl\_
h[jZlgZy k\yav f_""m nmg"Zf_¢jllZedlgrnudb thjj]ZgbaZpbyfb fbgbkl_jkI\z
ijbdez~ghc ]b”jheh]b_c¢ HgzZ \hagodkI\ZfobebpZfb ijbgbfZxsbfb j_r_
nhjfmebjh\Zgbb ©ijZ\bevguo? \hdjhtkh\ \khfy iheh _gb_ "~_e \ nmg"Zf_g
klhjhgu ©ijbdez~gbdh\2 \ ]1b”ghphdbb fZeh dh]h Dbgl_j_km_lI
©nmg~rzf_glZevsbdh\2 beb ijb bo [hekvpaklyhh kZfbo ]Jb~rjheh]h
lh memqrblv \ ij_"ez]Z_fuo f_lh @dbkjhk§ibxripoky d j_Zebyf kms_kl\m
fhr_eyo Bf_ggh ©ijbdez~gbdb? "fhikdibluevghklb <kz wlh ijb\_eh d It
[he _ h[t_dIb\gufb p_gbl _eyfBhaf@hghklb ijbdezZ~ghc ]b~jheh]bb hd:
f lh"heh]bc B bf_ggh k gbfb dzdak_afbpkh\_ d&dgh _ggufb [he__ Th]h
\hafh gufb Zj[bljzfb \ kihjZo ihfehAnpgb_ \_s_c Ihjfhabl b jZa\blb_ ¢
]brjheh]Zfb ©fh”A _ev_jzfb2 fh | [ullvkigh\ZQghlh ieZgbjh\Zgby b ijh_dlbjl
gZ~_"~Z 9Z jZaj_r_gb_ ijh[e_fu = quvKhhrfewgZy ijbdeZ”gZy |b"jheh]by

[he _ ijb_fe fu ~ey ijzdibdb [4_gd€ohRysZyky \ g_ihkj_~kI\_gghf dhg
ij_ djzkgh agzxl qlh fgh]lb_ z\IhjZdihdhe ¢ \kz [he__  m~Zey_lky
gZklh gZ™_eyxl k\hx ijhmmal’bbfx glZevghc g_ hljz z |1 fc
g _kms_kl\mxsbfb ~hklhbgkI\Zfb ~hklb _gby ihke_~g_c b kh k\h_c klhjh

dZd h[klhbl ~_eh \ ]b”jeh]bm"]klih\bez 1j_[h\Zgbc b ih _eZg!
\azZbfh”_ckl\b_f f ~m nmg~zf_dllgdvglbdbx b d k\h_c hrghbf_gg

ijbdez”~ghc _z qzklyfb \ gZklhys_nmjg¥gf_glZevghc "“"bkpbiebg_

Dhg_qgh 1Zdh_\azZbfh~_ckl\b_ _Kdy bgh_hgt \u\h™ = ijbdezZ”gZy Jb"jF
kbevgh hkeZ[_eh b bkdz _gh Kiksl%\ngx«tZ\g_ggh [he__ dhgk_j\ZIb
iheh” _gb_f ~ e ih djZcg_c f_j nmgdhkkdZevgZy >\Z hlebgguo *jm] h
Nmg~rzZf_glZevgZy ]Jb~rjheh]by k\mkifizaz@zey \uf nmgdpbyf hkgh\
[jhr _gghc gZ ijhbalhe km~v[u |jbi&h'domyhhgguo gZijZ\e_gby ijbdeZz
| ogheh]lbc \ ijbdeZ”r"gmx ]b~jhehgbdpheim]dply dhlhju_  [_amkeh\lgh kho
bkkyd b[h hg ih~iblu\Z Iky ebrAwh@fhgahbfdbZ _ b m\_ebqZl k\hz agz
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[mMm"ms_f + wlh jZkqgzlu b ijh]Jghau HKbd¥ghx bklhggbd
Aim]lbo ]b~jheh]bgq_kdbo y\e _gbc ]b~jhf_|I hjheh]bg_kdhc bgnhjfZpbb -

Dmjku ijbdezZz”~ghc 1b*jheh]bb Jhe&kbmwZblol\ mygzZy klZpbhgZjgZy k_Ilv klI.
"\mo JeZ\guo jZa”_eh\ h[uqgh f] I"Kljh\etypblg_kdbo b Jbrjheh]bg_kdbo |}

"hklZlhggh hirbjgh_ i_j_eh _gbhklhhkgmhRlhjhc bklhggbd =+ wlh f
nmg~rZf_glZevghc ]b”jheh]lbb k ]hikZAZ[lgib_dgZy k_1lv \h*gh[ZeZq
dhgdj_lguo j_dhf_g~Zpbc b &lldhhjjlwo b [hehlguo klZgpbc Z I1Z«c

iheghklvx ijbdeZ~guo Zki_dlh\ gZaul\Z _fuo ©iZjguo? \h~hk[hjh\ e Kk
<Z'gh ihfgblv qglh g_ba[_"ghihteadbdzZxjzZzkiheh _gguo ih[ebahklb *j

gh\u_ ijZzdlbg_kdb_ ijh[e_fu \keMkI\B_ qg_]h

ihyleyxlky gh\u_ Zki_dlu b \ ijbdedkgghghc g_"hklzZlhd wdki_jbf_glZ

]b~rjheh]lbb Emqr_ ij_~\b~_Iv wib Zbi*jthleehbbpuby gqZklh_ ijh\_~_gb_ wdki_jk

]Jhih\ufb d bo j_r_gbx gZ[ex™~_gbc \ hljul_ hl I_hjbb klhdZz
BlZd ijbdez”"gZy ]b”jheh]by fkhkiAbdgbkdh]h fh” _ebjh\Zgby k

ke "mxsbo jZa”_eh\ wdki_jbf _glz £ \ kzZfhf wdki_jbf_gl_

x ihe_\hc ]b”jheh]bb g_"hklzlhd fh 'gh \alJeygmlv b k “"jm]hc

x bg>_g_jghc ]b”jheh]bb ihiuldb gzZdzZieb\Zlv ~Zggu_ \ijhd gbdt

x hi_jzZlb\ghc ]b~jheh]bb ijb\h~"beb d mki_om

ljbgpbibZevgh bguf bklhggbdhf gZn

lhe _\Zy ]b~jheh]by -

L_ifbg ®©ihe_\Zy Ibrjhehlbyal iHgg lpd-kdne ~DOnRIIZPOL ¥ iey
\ey Tky hls ijbayluf b izkijnkljzKigRBFe¥gu_ wdki_bpbhggu_ bkke_
yley_lky h[s_ijbgylu JZkijhkl] %Z%%” %lhjuo h[uggh y\ey_lky h~gZz

ihe_aghklv _]1h ijbf_g_gby de gn uo '_qubg
\uaulzZ_ | H~”gh\j_f ggh fu "he gu _Ig

’\Zlv _kl_kI\_gguo ijbjh~

N
ngsze?lb_b o ikhee_\Tc)J(S__ ]blﬂjbhgePﬂqib @)Oaz 9_ dh'h“”b 'hgdhklyfb b h
] —9b_ - Ineg oqn— amqg_gguo klhjhg ]Jb”jheh]b

bkke_"h\Zgbc
T oA . A ijh kk \ glh gzZklh hdzZau\zZ _Iky g_h]
K htghc kihihgu k.h j2gb, Ph? \ZI lethJh gby g_dhlhjuo w
]bAjheh]bb \ dzdhc Ih f_j_ Zkkhpbﬁﬁfkﬁﬁ fhn e "o mhiTbim2gby

>, i
?‘r']v\dhkA'g]f::Eg'zeV%”fb X hb]khkbk |bZkguo ]b"Jheh]bq kdbo y\e gbc
J g ghing jZzchgu  [_~kl\by ih

A \Z
\h~gh[ZeZgkh\uo klhdh\uo kIngJl%y rhyk |Ekh[h dimiguo dzl1zkljhnb

0 VAN
A ez klZpbhgZjguo Ihwihfm wib 'B1Ke Aﬁ . .

kqblZIv ihe \ufb fh gh Ihevdh mké’h?zgﬁbmh hk b ~ggh mi_ebgbl ihegh
{:Z I| e _ g (0]

K ihe _\hc ]b~jheh]b_c Izd dgd nbd Kdb  izkqzlu 1zd |
|Jhn_kkbthevgmx Nyl evghklv dg" f ]b’\Jheh]bb hij eb\?bcl
dhlhjzy kh\_jrz Iky g_ihkj_~kI\] %Vﬁ’i Whih AMhcghlhT \has
h[s_gbb k ijbjhAhc P evx I-32§80°' - 9- gnit -
: I + wlh ijZdlbg_kdb_ azZijhku kh
Jbrjheh]bg_kdbo bkke ~h\Zgbec. ey 1KY , . .
hyn gb bat | obc gz[exl\lezgi;l;)j xsbo b ijh_dibjmxsbo hj]Zgba
Kbki_fZIbazpby ~Zgguo h gz[dgirﬂ‘”%hlkr\klh;i?r:sbom\yh:fhg hkkllhbevb[’\u
ijbjhA"_ ]1bAjheh]bgq_kdbo h[t dIZo e gpyoY pl g ]

¥ 4
ijhp_kkZo Ihe \Zy ]b~Ajheh]by nghﬂrﬁ—gh%: PzIv kihx T_thahen]bx b ind

yley Iky hkgh\guf bklihgqgbdhfZ9gsiyp,ni_Ih\ gz Zdb_ azijhku

Y \_Ikdhf Khxa_ Z azl_f \ Jh

ij_"klZ\e_gbc b gZr_c i J\bqghc lﬁgn H A

T 1bAihenlbg kdhi ] ’j 17°Z bf_eb kdehgghklv d |

W ihighkive — iR1bo " ©@ghjf b ijz\bea \_A g
Ihignkly ]bAjheh]bgq_kdbo  jZkqzlh\  “rey

(‘D_

J\
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kljhbl_evgh]h ijh_dIbjh\Zgby ?7bgu_ljijZ\prefZ djZcg_c g_dhjj_dlghklb

kihkh[gu \ dzdhc lh f_j_ dhfibkidmkkZivgghklb yley Iky ihklZgh\dz
g_~hklZlhqghklv ijhn_kkbhgZebaigmhd]hehgb b jZkij_"_e_gbb kIt
]brjhehlh\ ijh_dlbjh\sbdh\ Gh G&_h#jmlhezgghklb \\hAbfu_ ijb j_r

klhjhgu \hafh ' gZy h]jZgbg_gghRkRBgghtcihgiEVZgb k\yaZgu k ~_eZgb f E
_“bghc b h[yaZl_evghc f_Ih*bdhé&u¥_c dblhjulo_ahgguo f_kygguo beb
kemqgzZyo kihkh[gzZz \\_jlgmlv ©ijb@degZmigbiihih\bo we_f_glh\2 klhdzZ k g_

imgbgm [_aukoh”~ghklb \_jhylghklguf hnhjfe_gb_f qlh ~_eZ 1Kk
=b”jh]jZnu klhdz \ aZfudzZxs_Ykkl\hjbek hg_gv mkeh\gh beb ~_ ijhklh
gZb[he_ _ ihegZy nhjfz ij_"klz\e gby | hiIf_Iblv glh  kms_klI\m:

bgnhjfZpbb h j_"bf_ klhdzZ "Zgghcilhedb_dirg2dle \ h[eZklb jZkqgzlh\ j_qgt
kdehgghklv d mijhs_gbx bgh]*Z \ggm\” _ihgehgffmc f_j_  hI\_gzZ_I kh\j_f_
Z bgh]”Z ijhklh m~Ah[ghfm dzd glj_ [h\PgbyffmgZmdb b ijZdlbdb D
"hihegbl_evgh]lh Ijm~Z b hkh[hc d\ZvéknBkdhdbigbf gy fuo f_Ih~h\ ij_"~_
ih~"\blez ]b”jheh]lh\ gz \\_~_gb_ ike”kRId\é gbyg_klb wfibjbg_kdbc 0Z
h ©jZzkqzlguo Jb”jheh]bg_kdbo oZjzZzk&lqgbgkibdZo2f b nhjfme ijb hij_"_¢
dZzd ghkbl_eyo h[h[szgghc bgnEkKdopllglwuo h]l]brjheh]bg_kdbo o0oZjzdl_jb
]b”rjh]ljZznZo klhdzZz LZdbfb ozZjzZdlkélbhkblydZztdkmliklI\by ~Zgguo ]b”jhf_Ijl
yleyxlky kmlhqgu_ AN dZ”rgu_ gZfexyaglc \ bamqgZ_fhf kl\hj_ \f
]h~h\u_ fZdkbfZevgu_ b fbgbfZevddhjyudkeh™al ebrv kZfu_ h[sb_ b mijhs
\h~"u gZghkh\ obfbg_kdbo \_s_ki\_"gldVelhgby h f_oZgbaf_ nhjfbjh\Zgby
Ibih\ [bhlu K gbfb ]JhjZza”h ijhs_ bf_IWH”*gbh \ba ijbgbg mdZaZgguo g_"h
jZaghlh jhnz IZ[ebpZo b mijagzogkguokeh b\rZyky kbkl_fzZ \a]Jey”
aZ\bkbfhklyo Bgh]*Z bkihevam}bkyhedj]btqgbkdb jZkqgzlu Bf | 1
jZkoh~u beb h[tzfu klhdz azizjzZiMhhkzZevgZy kbimZpby gZ h[hk
hij_~ e _gby dhlhjuo yl\eyxlky hpafgpdmfbjZzkqgzlguo ]Jb”~jheh]lbq_kdbo
iheh\h~v_  iz\h~"hd f_"_gv glhdhglhfure\ ggjhmx hg_j_"v hij_"~_eyxl jZa
\e _qzl aZ kh[hc wnn_dlu g_hij_"_ llhdgghklh ieZgbjm_fuo b ijh_dlbjm_
JZkqzlgu_ ]b”rjh]jZnblghtkjdbd _gbc 1jZlblvky gbqglh gZy ~hey
oZjZd!l_jbklbdb e_]dh ih~"kbjdzxIkjy f_gb \u”~_ey_ fuo gZ ijh_dlI \
klZlbklbg_kdhfm ZgZebam b Kba~zZdibyueh gh_ij_~klzZ\e_gb_ h _klI_
jZkij_~_e_gby \_jhylghkl_c y\eyxiklyfthilbdghdhle Jbrjheh]bqg_kdbo jZkqgzlh\
ljZ"bpbhgghc nhjfhc ij_"kkhkelhygyp  ~_e ijb\h~bl d Ihfm qglh
j_amevizZlh\ ]1b~jheh]bg_kdbo jZkgzahX[hHdbddoh kharz\Z_fhc ]b”rjheh]b
\ur_eyebkv b ijh*rhe zZxl \u”_eyl¥khhfheéhmlbb yleyxsb_ky ih jZaguf ijb¢
ihkljh_gby djb\uo jZkij_XlkjhgypdzZfb mijhszgguo wfibjbqg_
]brjheh]lbg_kdbo ozZjzdl_jbklibd iijbro®hZzébglEZsbszZxl k\hb ihabpbb kkue:i
g _iheghl_beb hlkmlkl\bb "Zgguo IZ[gxh _idbeovah\Zl_ev g_ ijbf_ | [he__ K
gZklhys_ _ \j fy dh_ dlh kdehgy_ fkyhtithfglgbe ~g_ _ mlI\_j°"~ _gb_\ [hevr.
glh 1zdh_ jza™~_e_gb_ f_Ih*"bqg_kdbjidlbhhghdhl bag”_gpbyf ihke_~g_]lh \j_
aZz ijhyle _gby g _klZpbhgzZjghdhg~Z jywfhggh ihevah\Zl_eb \udZau\l\Z:
gZ[ex”_gbc I_jy_| k\hc i_j\hgZqZ¢Xghgzkhikgb _ ih ih\h~m Nh kbo
Bgl_j_kgh qlh hlkmlklI\b_ gZ[ex$_Jehtf \Kibjtz fuo f_Ih~h\ Jb”jheh]bq.
\uaulZeh d "bagb [he__ keh gu_ jZkogdlhi\ kgu_
"ey nmg”~Zf_glZevghc ]b”jheh]lbb fHHK~gq_ &gh_ iheh _gb_ \_s_c¢c \ |_
ih~*oh”u j_ggh]lh klhdz b jza\blbb f_Ih~h\ _]h
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keh behkv g_ kZfh ih k_[_ Z y\behRkvkkend'XI\ly_fm~h\e I\hjzgghklb bf_xs

ke_"mxsbo h[klhyl_evkl\ jZkihjy  _gbb f _Ihr"Zfb ijhlghabjh\z
t ijbgb _gb_ ijb ieZgbjh\Zgbbh[jgZimmngdy \ khhi\_Ikl\mxsb_ bgklZgj
bkke_~h\Zl_evkdbo jZ[hl jheb nmg~2txglZewdhpbbjh\Zlv  ihyle _gb_ [

bkke_~h\Zgbc \ h[ezZklb kha”ZgplylhKitkbpguo ih”oh~h\ k ijble_q_
nhjfbjh\Zgby j_qgh]h klhdZ b Abitjbgblbbvguo gZmqgguo kbe

\hh{s_ b \u™\b"_gb_ gZ i_j\h_ f_xlijhihedbw kj_"b ihlj _[bl_e_c
az"Zq I_dms_]h fhf_glZz ijhl]ghklbg_kdhc bgnhjfZpbb jZ[hIm
+ g_"hklZlhgghklv ~dhebq_kI\Z jbatykgq ghlXZkmsghklb ij ~ez]Z_fuo f
bgnhjfZpbb k ihklhyggh khdjZjg4ysackyp ~h[b\ZIvky ihgbfzgby ih i
Ib*jhf_I_hjheh]bqg_kdhc k_Ib kihybexdZiy j ~ iheghp_gguf b wnn_dll

\h*gh[ZeZgkh\u_ klZgpbb ]Jbrjheh]bq_kdbf ijh]ghabjh\Zgt
+ kgb _gb_ ijhn_kkbhgZevgh]hh[t_dnphyay ij_iylkl\bc ~ey ~Zevg_cr_
ih~Thlh\db dZ”"jh)\ kh\f_kligh]h ij_h~he _gby
+ ijZdlbqg_kdb ihegh_ ij_djZsambkv °_ ihe_agh gza\Zlv ih]jZg
bkke_"h\Zl_evkdbo wdki_"bpbhgguemjem [¥fb ]b~jheh]bq_kdbo ijh]gl
h[eZklb [b”*jheh]bb ihevah\Zl_eyfb ijh]lghklbg_kdhc bgnh
+ aZljm~g_gby \ ihemqg_gbb "Z _kKklIRIg"ggl@hc\hijhku h dhlhjuo h[_ k
Ib*jhf_I_hjheh]bqg_kdhc bgnhefZubpulv ohjhrh hk\_~hfe_gu
ij_\jZszgghc gug_ \ ij_~f_I dmiebj@ZdMu p_eb mijz\e _gby \h~"hohayckl
Hi_jzlb\gZy ]b”jheh]by ijkghad@fb b kj_~kI\Z wih]lh mijZ\e_gby"
]Jbrjheh]bg_kdbo y\e _gbc b ijhp_kkh\zdh\z "~ ez fzZy azZ[ezZ]h\j_f_gghklv
ljihlghau ~he gu \b"Z ijh]lghaZz”

x kh”_j ZIlv bgnhjfzpbx g_h[oh~pfidRk Yy _Iky ihl_gpbZevguf ihevahl

\k_o h[kem'b\Z_fuo hljzke_c l&2fretylon_kdbo ijhjghah\ b j_r_gbc ij

ohaycklI\z gZ bo hkgh\Zgbb"

x h[ezZ"Zlv az[ez]h\j f_ggdkdhlu ih°_eZgby ihlj_[bl_e_c |Z¢

khhi\_Ikl\mxs_c Ij_[h\Zgbyf ihlj_[BHihegy \ Z7*j_k ijh]lghabklh\ b jZajz[h

x h[tyleylvky \ kjhdb m~h\e_I\hjxlahahk

azZbgl_j_kh\zZggu_\_~hfkI\Z b hj]ngaLijZb"tbpbhggZy ]brjheh]by

x [ulv hg_gv qzldh knhjfmebjh\Zggufb a _ _ |
é ihr ljZz"bpbhgghc ]b”jheh

\hafh ghklb bo g_ijZ\bevghl]h |hgbf1é _
lhedh\Zgby gbfZIv gZmdm dhlhjZy kms_k

—bAriheh]bg kdh_ |Jh]ghabjh\ZJ/gaa\b\r?r§Zd<hV \ M\ZApZlht \_d_ b aZeh b,
\hkijbgbfZIlvky dzd \Z' gh_ \k.hfh‘“]&laé{/*bh gby kih_c ij__fgbpu £ ]b"]
Ki_~"kI\h A“ey ijbgylby j_r _gbc Hmm hdhe_gby?® _ _
ifhlghklbgq kdb_  kem [u "he gu ihkT g grabf g_dhlhju_ oZjZdl_jgu_
i rzIlv jy* g_h[ohAbfuo ihke A k%?bé’ gghec 1b~jheh]bb ijbzfu b ih~
aznrzq hlifju_ k gZr_c Ihgdb aj_gby Ihijf

x \u[bjzZlv gZb[he_ _ wnn dIb\gme%a\Ql"bl %fmgggf k]bAJheh]bb b hl
f IhAbdm ]b~jheh]bq_kdh]h |Jh]ghamh”K‘Zgby R VY

Ihqdb aj_gby ihemq_gby gZb[he ffZkI h\f_bjbgagm% %i khhlgfhbr_g;c.z .
hp_ghd kbimzZpbb "“' Jg“ € j_"gzggufb aZ jZac

- f gb 0zjzdl_jbklbdZfb kil
x ijbgbfzlv. - Ak_ g _hloh"bfu_ dy fb bog\uau\JszE:‘b Z g9 k
?glr;]rlgjgbhgghfm h[—kl—q—gbxijhp Elg(qn'\ nhjfbjh\zgby klhdZ Kms_k
- fghlhgbke _ggu_ hibkzZzgby b jZkkm™~

ol
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"h\hevgh mijhszggu_ fzZl_fzZlbq_kdbckj\rl elvyghklb ij_~f_| h[ezZ"Zxsbc
ljb ihkljh_gbb jZaebqggh]lh jh*zZ a\bklygfdgtkklvx beb g_12 >Dwjjhee @
bkihevam_Ilky h]jZzgbqg_ggh_ gbkeBkiBgwath\gldh_ ©f_Ih~h\ \h~gh]lh b |
hfuggh g_ [he__ “\mo ljzo >ey [Z2é&€akZd Zjpdb b\rboky \ kbem keZ[hklb
klhdhnhjfbjmxsbo k\hcklI\ \h{tbh&[hjaXdhgh\ khojZg_gby \_s_kI\Z b
ijbf_gy_Iky IZdhc ihdzazl_ev dzdkéhwyghbpbkegd wlh dZkZ_|lky hp_gdb
klhdZ dhlhjuc klhev *~_ baf_gqgb\ ldkdzZbekyAfskbhfZzeZgkZz dZd hklZlhggh]h
>ey mqzlz hazjghklb aZlhebkihgglakhNzZgb ZiiZjzlz fZl_fZlbc
aZe_kzgghklb \\h~ylky khhi\klixlibkbbglh \ hkgh\ghf j_]j_kkbc b dhjj
dhwnnbpb_glu \ebygby b jZagh]hijb "Z rihgjp\dtz~"Zq g_ |j [mxsbo \_jhylg
d hp_gdzf klhdZ mgblu\Zxsb_ f_kihgah"mkeéh\Yopy ghd <u”_e_gb_ [hevrhc
beb "jm]b_ hkh[_gghklb j_qgguo [ZbKk]lgh\bog_kdbo azZ”Zq \' j_r_gbb
ljbf_jhf mijhs_gby g_dhhjubklbqg_kdbf f_Ih~Zf ij_~hklZ\eyeZkyv
ijbjh~guo y\e_gbc b ijhp_kkh\ fh]lmgl &2V kibifihklv + hlkx*Z bf_eh f_klh m
g_Z"_d\ZlgZy ko_fz kl_dzZgby Igiethmghinfbkeahgfh ghklyfb wlbo f_lh”h)
\h~u ih Jez”"dhfm iehkdhfm kdgekegrmhdW]HliimngbfZzgby kmsghklb kh\_jrz _:
keh guo ihke_"h\zZl_evguo ijhp_kkh\ gdbdhde]llgby hkgh\ghf azZ\bk_eh b a
\h~u \ klhdh\uo we_ f glZo b _ jh&eblbmxgZhhdb \ p_ehf b _z hI*_evguo
fbdjhjmqg_cdh\h]h bkl_q_gby \ jmkéh\hmk lgbke_ ]b”jheh]bb” Fh gh hI\_Ib
bkihevah\zZgb_ g_dhlhjuo imyz2dg gbgezgbfhklib hl dhebq_kI\Z ~n
fzl_fZlbq_kdhc nbabdb g_  khhb\gllkéemxddmaZzevgh ih~"Thlh\e _gguo
hibku\zZ_fuf ijbjh”rguo ijhp_kkzf gZmdhhjb_glbjh\Zgguo ebqgghkl_c \ e
ijbf_g _gb_j “mdpbhgguo djb\uo khh[Sd glduo bkhpbmf_ hl gjZ\kI\_ggt
ijhkljZzgkI\_gguo bf_xsbo hgqudbgbtilcqg_kdh]h khklhygby khpbmfzZ h
fZzl_fZlbqgq_kdbc kfuke gh ebrzgduo bydtkldhnghklb h[jZs_gbc khpbmi
nbabg_kdh]h h[hkgh\Zgby jZa\b\Zxs_cky gZmd _ Dzdbf Ih
bkihevah\zZzgb_ g_ hg_gv dhjj_dlgibhklI bharh\ h[jzahf \k_ Ijb gZa\Zg
jZkge _g_gby 1b”jh]ljZnh\ klhdZz iijjlbgbguwzéblagh k\yazZgu f_""m kh[hc A
bklhggbdh\ iblZzgby j_d \kImiz_f \ [_kihe_agmx ~“bkdmkkbx h
jZa”_e_gb_ _"bgh]lh ijhp_kkZ nhjhbeb\dnlyy kllcd\bl_evgh m\e_gzgguo e
gZ hil~_evgu_ qZklb £ ~h A _\hE_a’jglh\tbbeb Ihgdh bljZxsbo wlm jh
e_"gbdh\uc ih”a_fguc ijb wlhfh[ke VbZ2gZzyw kljzZl_]bx ijb\_"~_gby khpl
ijh[e_fZ kf_rzZggh]h klhdZ IszZl_evgbhkl[bhwgblkydh]*Z hg [m”~_I| kihkh[_g \h!
\jh~r_ [u g_azZ\bkbfh_ kms_kI\hdBpilmk ligdgbfzZxsbo j_r_gby ebp \ |
ih~rjza~_eh\ ]b”"jheh]bb dzd fbgbdZpvowckibkh[guo az”zZ\ZIv gZmd_ g
ihca_fguc klhd b \ Ih _ \j_fy bkdvkjikughghke&wZ\gh_ jZaebqZlv dZq_kl\h
jZa™_e_gby klhdz ih nzazf \h~gh]hLhj_qgbhHzk_cqzk ~_ezZ_lky \ ]1b”jheh]
iheh\h~v_ iZz\h~db f_~ _gv "helh \ g_c [m"~_| ~_eZlvky Bg_jpbhgg
g_ \k_]*"Z h[hkgh\Zggh_ dZjlbjh\KZzgbZzdb Zegihfignz B wlZ bg_jpbhgghklv :
jh~Z 1b~jheh]bg_kdbo ihdzZzazl_e_cklhevdh hl kzZfhc gZzmdb kdhevdh hl k
aehmihlj_[e_gb_ ©jZchgbjh\zZygmofgh]lhb gjZ\klI\_ggh]h bgl_ee_dIm:
©deZkkbnbdzpbyfb?a dzd Zdpbwéthghflkg JkAdh]h khklhygby
ijhbal\hevgufb mkeh\gufb b g_hij_*_ eddgléh]by [hevr_  jZkkfZljb\Z _ Iky
©ihkdhevdm \_kv ijhp_kk deZbighebdzZybh f dZd gZzmdzZz WIZ ihabpl
ijhba\h”~blky fuke_ggh fu fh _f \uihZ2gyhq_giv gbadbc mjh\_gv kKh\j_°
g_aZ\bkbfh hl Ih]lh kms_klI\mnmhg”&b _glZevghc Jb*jheh]bb qglh \ k\h>
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ijb\_eh d g_kh\_jr_gkl\m  ijpa§HEébhlq_kdb_ ijhp_kku b yle _gby |

"bkpbiebgu g_h[oh~bfhc kI _i_gvx ih*jh[ghklb
Lib g_I\_jlb \k_o jzZ[hl k~_eZggwolhih® \j_fy ijbf_j k dhfivxl_jbazp
\u\_kdhc ]b”jheh]bb \dexqZy Dbjibkge¢héhlBgbyihljykz | Dhfivxl_j ihqlb

mqg_[gbdb jmdh\h”kI\Z mgb\_jkblblkfdlgbe mjkzZr ¢ b~_heh]bb ijb hibl
kh”_j "zl ]1b”jheh]lbb \hh[s_ WIh gipfhirgkibfdhp_kkh\ GzZh[hjhl hg wnn
kf kv ihiulhd j_rblv ijbdezZ”~gu_jz\djijhky g_dhlhju_ gbke_ggu_ ko_fu
k\vaZzggu_ k ]b”jheh]b_c ijb ghkkmtklAbgu beb ihqglb g_zZ~ d\Zlgu_
]brjheh]bq_kdbo agZgbc ihfoh”u bgh]*Z ih kmlb ~_ezZ \ha\jZz
lhg_fm ]b”jheh]b g_ hldZau\zZxlkgglbl\ K\ikvfb ©iZzd _1Zfb2 hg g_ klhevc
gZ aZijhku dhlhju_ y\gh g_\uiheghfg™ H[gAagub mqgzguf kdhevdh iha\he
hi\_1 hgb iulzxlky k*_eZlv emqr_i_jb&lZiyh jZgdfureylv h kmsghklb ijh\h”"
fh™ I Julv k~_ezZgh \ "~Zgghc kbimqiipdbbgbes Hg [ _ af_jgh m\_ebqgb\
j_ljhki_dIb\_ \b~rgh qlh wlh ijb\_elogbKaékeNré¥gu_ \hafh ghklb ihalhebe
hrb[dZf ;hevrbgkl\h ]b”jheh]lh\ \ &WoeZforiv gZrm gZmdm k\Zedhc pbnj g.
yleyxlky | _ogheh]Zfb Lbibggh gdldhhfimfg" " gm guo Hkh[_ggh yjdh wlh k
bkke_~h\zZl_evkdbf jz[hlZf \ h[eZkKkbh pizkjltbeyh Jkocbh c ]b~rjheh]bb Dhg_q«
kharzzl | _ogheh]lbq_kdbc Z g dAmglguxchkhph\ dhfivxl _jZz fu kdZaZeb &

bkiheg_gby kbf\hebq_kdhf iezZzg_ ih gZklhys_fm \lI
=b”jheh]b _sz g_ ih~gyebkv kZHb fghj\wegh]b G _kfhljy gZ \kz kdZaZgg
h[tykg_gby j_~dbo b j_r_gbydhtinvxkkgpoklhbl m bklhdh\ ]Jb”jheh]bb

]Jb~rjheh]bg_kdbo y\e_gbc ijbjh~u ihdhe_gby m bklhdh\ ZzZ~ _d\Zlgh]lh n
GZmdZ + wlh hkhagZgguc hiul Q[rkdh\gdkdbhdh BZkij "~ ezggh]h fh”_ebjh
wlhl hiul "he gh ijbh[j_1Zlv mikglghjheh]lby gh\h]h ihdhe_gby 2h
ihke_~h\Zl_evgh g_mdhkgbl_evghh\kljZKllgd_kdbah[ez~ZIv gz~ 1jZ*bpl
ihdz sz g_kms_kliI\mxsZy khpbHibhjbgh]lgZmdb]h \_dZ WIh “he ' gh ijhy
"he'gZ [ueZ [u ij_"mij_"blv ebp ifth&bhzxgbb ih”*ebgghc zZ~_d\Zlghklb
j_r_gby h iZlm[ghklb kms_kl\mxg$he¢_eZjamkdbo kbkl_f ijbjh~_ \ jzZaj_r
jZkij_~_e_gby kbe b kj_"kI\ gz ijilhe fijuzf@gkrlz[Zz \ ijZ\bevghc bgl_jij_I
jZa\blby gZmdb ijhkljZzgkI\_gghc ]J_I1_jh]_gghklb fgh]lbo
Qlh fh™_I ijb\_klb d ihjh ~_gbbhohggh jZklbl_evgh]h ihdjh\Z ih eh]b
| _hjbc \ 1b”jheh]bb ><bgh]jZz~h\ bkkbgh\lyEbbk¥ izjzf_ ljzfb fh~_e_c \ kh
@" DZdb_ kbeu \ wihf mgzkl\mx]Z[Hdeakihk\hjdouo klhozZklbg_kdbo fh™_e ¢
h Jem[bgguo kbeZo |h hgb \k_]*"zZzhhNgbgb\Zxsbo+ \oh~* Nl _jfbgbjh\Zc
ex[h\v d ijbjh™_ Tz NZ ifhdgZgbymxsbo kbkl_f \ ijhajzqgh
g_m~h\e_I\hjzgghklv “hklb]lgmluf 72klehfbgbgh\Bggh klhoZklbg_kdh]h
\ \b m \g_rgb_ \ha”_ckl\by Ih wH" _gebdhlEjgby ]b*jheh]bg_kdbo ozZjzdl_j
©\_ebdb_ bfimevku?® ihjh ~zZ fu_ hlI*AVgfufbb”rjheh]lby “~he'gzZ i_j_clb
Ahklb™ _gbyfb gZzmdb b | _ogbdb khklhygb_ ghjfZevghc gZmdb | _f kZfuf
Lzdbf bfimevkhf hdzZaZehkv[uiky)e?jhleh]b_c gh\h]lh ihdhe_gby wlh
i_jkhgzZevgh]h dhfivxl_jz + i_j ~ijb”feefilbebrv \ i_j oh”~guc i_jbh~" H
hidjuebkv ijbgpbibZevgh gh\u_ dHBjjbglgdhjfZevghc ]b”jheh]lbb wlh]h \j_
bkg_aez azZ\bkbfhklv hl h[tzfz \goeffibfulon”®_| 1Zdh\Z mkh\_jr_gkl\h'
\ugbke_ghbc \hagbdez g_"hklnGigZaymdijizrdp\Zgb 2 fhr _ebjmxsbo k'
\hafh ghklv g_ hley®ulZykv gZ hkehggkkbw bgh\hc ~"hfbgbjmxs_c izjz"
©]ljhfhanrdhklv® jzZzkgzlh\ fzZl _fzZlbqgjkidbkdZlghZlvg j a ©fh”_evgu_ nbevlju®
\k_o \h~rgh[ZeZgkh\uo klZgrg
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wdki_jbf_glZevguo b j_ij_a _kdlizl\b \igkl\am xs _ ki_pbZevgh khanZz
\h~hk[hjh\ fbjZz fgh]bo b fgh]bo fZebabdkjktithboihe _

b [hevrbo |j_qguo [Zkk_cgh\ hlh[s <¢bjhc bhkh[_gghklvx wlhc kbkl_ fu
] _h]ljZnbq_kdZy kbkl_fzZlbazZpbykh\njgalgghkdbgh_ jZaj_r_gb_ gZ[ex”
h[hkgh\Zgguo izjzf_Ijh\ fh~_e_c]bthlylel dbhheh]bg_kdbo 1ihe_c \h \j_f_
rbjhdbo h[h[sZxsbo jZz[hl b mq_[gbidhklijZz ghi\hc WIh dzZkzZ_Iky b 1jZ*"bpbh

]b~jheh]bb gh\uo kihkh[h\ baf_j gbc ?keb k_cq
B dZdhc fu k \Zfb bkijhkbf reyf@kkphihdjhdfh~_ebjh\Zgby nhjfbjh\Zgby
Fu ihez]lz_f qlh g_ f_g__ e_| hkm's Ik[udy_fh]h ih klzg~zZjlguf nNZ
g_fgh]lh [hevr_ « gZ[ex”_gbc k_Ib f_ I _hjheh]bgq_kdbo |
lhyle_gb_ ]b”jheh]lbb gZr_]h hl*dbédzdkhhlevamx|l jZkqzlguc bgl_j\Ze
[mMm"ms_]lh [m~_l k\yazgh k ihghghgb Kmlibggh]h Ih [m"ms__ kdhj__
mi\_j " ~_gb_f gh\hl]h \_ebdh]lh bfjirhleM2_dgh gZ[ex*_gbyfb k bgl_j\.
]b~jheh]bb b "jm]bo gZmdZo h A_femffbjh\Zgby beb hkj_"g_gby hl ~h
LZdbf bfimevkhf k gZr_c |lhgtkebajkgbgZzk jZkklhygb_ f_""m hkz~dl
[m~_| j_adh_ baf_g_gb_ imigllkZfbu gZ [_jjblhjbb kmrb fh gh hp_
]b~jhf_1I_hjheh]lbg_kdbo gZ[ex”_gkjc*glfj\hc df |Ih \ [m"ms_f wlh kdhj_
hkh[_gghklvx gh\hc kbkl_fu [m”~_I [kfmelvah\Zpeb df Qlh dZkzZ_lky
\' g_c ih djZcg_c f_j_ ljzo JE*phfcibdjheh]bg_kdbo we_f_glh\ [|h rz
ijbgpbibZevgh gh\uo ijb[hjh\ b Im&gdZdb\hdgZ[ex™ gbc \b~rbfh mf_gvr
dhlhju_ kh\_jrzl i_j_\hjhl g_ag¥Zqgbl_evgh Kdhj__ \k_]h [m~_I
]b”rjhf_I _hjheh]bg_kdhc nmg"rZf_gbkewghcdukbdh]hjguo imgdlh\ gZ[ex’
ijbdezZz~ghc gZmd _ hkh[_ggh \ f _klzZo yjdh \ujZ " _g
| _j_qbkebf bo ]bikhf_Iljbg_kdbo dhgljzZklh\ Dhebc

Z\IhfZlbg_kdbc hkz~dhf_j i _1BENjhjffmkdmc kdbo klI\hjh\ \ fbj_ \b~Abfh \he
bgl_gkb\ghklv b kehc "b~rdbo b I\zjvwub HEKAZdR\h&kfgh\ghf aZ kqzl _sz keZ[h
dhjhidb_  bgl_j\Zeu \j_f_gb \ \iwlhfekfuke_ j_qguo [Zkk_cgh\ >him
hij_ ~ ezggh]h dhglmjz iehszZ”vk \hafh ghklv bkqg_agh\_gby f_ | _hjheh]bqg
jZ[hlzxsbc gZ hkgh\_ \ebygby JbirdRhERsbe_ kdbo klZgpbc dzd IZdh\uo |
hkz~dh\ gz g_dh_ g_ij_julgh bbab_mhjftbaf_j_gbc B gZdhg_p _sz h"
nbabqg_kdh_ ihe_ hkh[_gghklv wlh]l]h \j_f gb * kms_Kk

Z\IhfZlbg_kdbc baf_jbl_ev \ihkoh”gb_]hhqgghklb kZfbo baf_j _gbc
bkizj_gb_ b IljZzgkibjZzpby beb gbkeB*yscihf ke_"klI\b_f wlbo hkgh\
dhg”_gkZpby ihlhdz \h”u \ hkdhihpjglalglhfc gh\hc kbkl_fu gZ[ex”_gb
khklhygbb \ ij_~_eZo hij_*_ezgd&ih\hjrdgghmjzZ bgzZy kKl _i_gv ih~jh[g
iehsZ”vx hdheh hkf§h\Zgguc gZ hftghfdlédg_kdh]h hibkZgby ijhp_
\hafh guo ijbgpbih\ j_]bkljZpbb ijhbpfbyhdbgby klhdZ b ~jm]bo ]b”jheh]t
fhe _dme \h~u q_j _a gZalZgguc dhghej gbc

Z\IhfZlbg_kdbc jZkoh~hf_j \_HMksflud kh[ulb_f \ [m"ms_c "ba
g_ij_julgmx aZzZibkv jZzkoh”~h\ \h~u bbtaheh]goudh | klzZlv gZr ijhju\ \ f
b \e_dhfuo gzZghkh\ \ g_h[hjm~ h\ihg'qah ffgluildhyh~ H[b~gh gh fu g_ fh _f ijl
fbgmy ljZz*"bpbhgguc ih"oh” ©Okdhjhkddbie eddhvy_Zevguo ~h\h”~h\ \ ih~I\_j
b hkgh\Zgguc gZ kms_klI\h\ZgbbkdZahagttldgghahly jZgh beb iha~gh \ Ih
kdhj__ \k_]h g_ebg_cghc azZ\bKbfhkiabh fhie¢hgh [m”~_| kemqgblvky
jZkoh”hf b khanrz\z _fuf j_1bkljbjRbjatib_ i_jki_dlb\u i_j_"~ ]b”jheh]
\ha”_ckl\b_f gZ h[klZzgh\dm \ jZohgns_kh\hjg_khfg_ggh hidjhxlky \ Kk
k_ckfbdz fzZ]g_Ilbaf ]jzZ\blZpby bjbdh hfebjbpgipbibZevgh ghluo \hafh gl
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AbklZgpbhgguo f_IhAh\ baf_j gby YmAmsbdhe gihgzk [_kihdhbl g_qlh g_ijl
1Zd g_h[oh~bfh ]b~jheh]Zf gh ifkZ INklZzhigkgh_ fh | [ulv ]b”jheh]b

g_"hklmiguf hizkgh _

Hkh[h IsZl_evgh ke_"m_I| \u[jZIv lThRHjLbl_ \gbfZl _evgh NZ® _ lhe
ke " _gby aZ mjh\g_f \h~u \ oZjzdlbjghuehfbglZab_ kh[ulby ihke ~gbo e _
jZchgZ ahgu aZlhie_gby gZz k_jvzagu_ b lem[hdb_ jZafur¢
X i _j_~gzZgZehf jZaeb\Z \oh?zZ _~bDghdkljhgghifph Zlky b ih [hevrhfm Kk
ihlhdZ \ ahgm aZlhie_gby bkibggu_ ijbgbgu wlh]l]h hklZxlky g_
x ijb[ebabl_evgh \ k_j "bg_ ahgbadzkigaifgby>hklZlhgqguf eb fh _I y\&
eZl_evgh \ jZchg_ fzdkbfZevghi¢_rikjbgazgb_  ihl_jb  kiZkbl_evgh]h
x ihqglb kjzZam ihke_ \uoh”zZ | ddZIp&Klkhgidhc Ib*jheh]bb ijbgr

aZlhie _gby bgh]2Z \ dZdhc Ih f_jkl&kkemhaghghklb Jb*jheh]bqg_kdbo ijhp_Kk

< azZ\bkbfhklb hl jZagh]h jhrz ATkiRGgabavkpy jZkgzlgufb \_jhylghkl
\u[bjzZ _lky f_klh Ney jzkin®hihgbybg_kdbo \_ebqgbg \ ijzd
ZgZeblbg_kdh]lh p_gljz ~_ezl _evlhh§lreeglhh hih_dlbjh\Zgby" Dhg_qgh
\_jog_]h beb gb'g_]h kl\hjh\ < ~wlguwe B _gljlhevrh_ [_"klI\b_ "ey bg _
g _ij_jul\gh ~he*gzZ ihklmizlv bgnHFZigwhlbdy b[h ijb\ugqgufb ih*oh”Zfl
hkz~rdZo | _fi_jZImj_ b \eZ ghklpketdbmez[hgvrhc g_hij_~_ezgghklb b
\hafh gh dzdZy eb[h ~hihegbl hdkgall\bynh bgnhjfZpbb a”_kv —m _
ki_pbZevghfm  kibkdm rey hkiMs ead\gvéyy Gh \hafh gz b kh\k_f
g_ij_julghlh fZl_fZlbg_kdh]lh fhKklgjBedyby ih*mfZ\ h dhlhjhc k_cqZk
]brjhljZnh\ klhdZ \ ba[jZgguo kl\hjizbrehj\smezZlg b \hkobs_gb_

~Zgghlh i_qghlh [Zkk _cgZ k Qdaz]hmlz \ujbkh\u\szZy'ky \ ImfZ
ijhlghabjm_fhlh ij_~m\_~hfe _gby "~ufd_ []Jb”jheh]by [m"ms_]h ijbg_kzl }
gh\u_ |_hjbb gh\u_ fh~_eb Gh bkoh”g

AZdexq_gb_

"ey gbo [m”A”_I m _ g_IljZ*"bpbhggZy ]b"
<kz 1Zdb gZr_ijh]lghabjh\zgb 12 jkidhllbjzy gZa\ZgzZ ]b”"jheh]b_c
gZmdb \ AZgghf kemgZ_ ]b”jhehjbdhe_@hly \k_]h

gZ\k_1h i _j_ghk \ [mMAms_ g_kKdlaébdhh qlh 1ZdZy gh\Zy Jb”jhi
ijbmdjZr_gghc kh\j_f gghc kbimzpbd_lothflylw fk klh gZ jm[_"_ lh b Ih
\hafh gufb Z lhgg__ * k ~Gézwibhfbg_gv b hg_gv hilbfbklbg_kdbc
fZe _gvdbfb gZmqggh | _ogbq_kdbfb
©j \hexpbyfba Gh az \k_f wlbf \ kmfjzd_

Ebl_jzZImjz SHIHUHQFHV
<bgh]jz~h\ X ; <bgh]jZjthd&Zl : &DUURO @DQJOHG/ RP®RIQ
]brjheh]by KI[ KI[ELM k 5XVV HG .NWRRQ\D V XRNONDPL
Dwjjhe Eklhjby k ma_edzfb 3XEO OLU S
X : >Zgbeh\Z ih” j_A Y : KfhjerEQXIVPGRY <X % 9BYRNODIGRYD
F Fbj k JLGURORJL\D >$SSO6BIVEWIIEBWRORJ\

3XEO RI 6DLQW 3HWHUVEX!
8QLYHUVLW\ S ,Q 5XVVLDQ
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M>D

JHKKBB IH>A?FGUFB 5866,%1 5,9(56 :,7+

<H>:FB 81'(5*5281' :$7(5
FE FZjdh\ OLNKDLO / ODUNRY

=hkm~Zjkl\_gguc ]b”jheh]bg_kdbc bgklbBmWDWH K\GURORJLFDO ,QVWL

] Kzgdl£l_|_j[mj] Jhkkby 6W 3HWHUVEXUJ 5XVVLD

PPO#JPDLO FRP PPO#JPDLO FRP

:gghlZpbyz agZgbl_evghc qzZkl $SEVWU® BPWDUJH SDUW RI 5

Jhkkbb abfz 7eblky [he_ _ PRUH WKDQ PRQWKV 7KLV

ijb\h~bl d h[jZzah\Zgbx j_qgh] ULYHU DQG ODNH LFH XQGHL!
evrh\ ih”a_fguo evh\ b gZe_ W\SHV IUHH]LQJ RWHRKRHRLKYD SHWF $C
\brzZ ijhf_jazZgbx ihg\h]jmglh\ DIITHFW WKH IORZ RI ULYHUV
<k _wlb y\e_gby \ IThc beb bgh¢ D ZDUPLQJ FOLPDWH HVSHFLDOO\
gZ klhdd < mkeh\byo ihl_ie_¢ ITRUPLQJ UROH RI WKHVH SUI
hkh[_ggh \ abfgbc i_jbh~ klhd KDV QRW \HW EHHQ HYDOX
jhev wlbo ijhp_kkh\ kgb Z _lky VLIQLILFDQFH LQ WHIH KHGWRORJLFI
kbo ihj g_ hp_g_gZ Ih \hijhk h PRUH DQG PRUH UHOHYDQW
]Jb~rjheh]lbq_kdhf j_"bf_ klZzgh\tk WR DVVHVV WKH FXPXODWLY
ZdimzZevguf P_ev klZlvb + \gxiheSgbHQ RPHQD DQG SURFHVVH?
khihdmigh]h \ebygby gZ ih~a_ f ULYHUEHGV LQ FDWFKPHQW
Jhkkbb fgh]bo djbh] _gguo yle_ ¢« VRLOV IUDFWXUHG WIQH; XOR&RVH URI
nhjfbjmxsboky b ijhbkoh”ysbo QXWULWLRQ RI 5XVVLDQ UL

gZ \h~hk[hjZo [hehlZo b EDVHG RQ WKH LOHDQWKOWDNKH LQ
| _jjblhjbyo \ ijho\dlZo [|j_sbgh WKH UHVHUYRLU UHVHUYHV
juoeuo ]hjguo ihjh~Zo < Ilhkgh\1IHHGLQJ ODUJH ULYHUV LV L
aZeh  _gh ij_~klzZ\e_gb_ h LV DVVXPHG WKDWVWKH BESIHUHQFF

\gmljb]h~h\zZy baf_ggb\hklv _fd ZLWK XQGHUJURXQG ZDWHU

ihra fguo \h~"hghkguo ]hjbahg SHULRGY GHWHUPLQHV WKH
[hevrb_ j_db g _agZqgbl_evgZz FU\RJHQLF SURFHVVHV 7KH
ijbgylh qglh jZzagbpzZ \ iblZgbb j ZLQWHU DQG WXRPLRH UOIRZWRIIU
\h~rZfb \ abfgxx b e Igxx f_egv GHWHUPLQHG XVLQJ PDQ® RI WKH
\ebygb _ \k_c kh\hdmighklb PLQLPXP GD\ IORZ RI VHFEXULW:!'
ijhp_kkh\ Hij_~_e_gb_ jZagbpt $V D UHVXOW RI FDOFXODW

b e Igbf f_° gguf klhdhf j_d \ FU\RJHQLF SKHQRPHQD DQ

dzjlzf e_lg_]h b abfg_]h fbgbfZzevgN®mM\HDU RI ZDWHU UHVF
kmlhgghlh klhdz h{_ki_g_gghklIRFOXGLQJ LQ WKH (XURSKHIDQ WHU

< j_amevlzl_ jzZkq_lh\ mklz DQG :HVWHUQ 6LEHULD &DVV 0LGGC

dibh]Jgg_ y\e _gby b ijhp_kku d 6LEHULD DQG WKH IDHDWDLVW =+ )
df ]h \h~guo j_kmjkh\ Jhk ZRUGV DLU WHPSHUDWXUH ¢

gbke_ gZ _\jhi_ckdhc I_jjiMhZleb tRUPDWLRQ RI DOPRVW RI

AZiz"ghc Kb[bjb = Kji_"g_dUULXHUMhLQ 5XVVLD V WHPSH

ODUNRY 0/ $VVHVVPHQW RI WKH L P DN SRIRFUHNRVIHQ IR SWKK I R/XISG D \
ZLWK XQGHUJURXQRBY ZBRWHHKH +D]DUG SURFHVVHRD®QG ISKHQRBHQD
5XVVLDQ DEVWUDFW LQ (®8O0LVK '2,
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<hklhgghc Kb[bjb b >Zevg_ f <ZHhiWWKI D ¥ WOHEDOH7KHQFXUUHC(
df ]h~ Lh _klv \ nhjfbjh\Zgbh LQFUHDVH LQ ZLQWHU DLU W

kmffZjgh]Jih~rh\h]h klhdzZz j_d mi PD\ JUDGXDOO\ OHDG WR D

K_\_jguo rbjhl Jhkkbb k mklh UHJXODWLRQ RI UXQRII DQG

agZgbl_evgmx jhev bljz_1 I _fi_ ZDWHU UHJILPH

ljhbkoh?ys_ b ijh]Jghabjm_fh

abfg_c [_fi_jZImju \ha"moz

| _jjblhjbyo fh _| ihkl_i_ggh

hkeZ[e_gbx djbhj_paéabhh\Zgby

d azf_Iguf baf_g_gbyf \ \h~Aghf j_ "bf_

Dexqg_\u_ kelbgbfZevguc abi H\ZRUBIMQLPXP ZLQWHU DQ
e_lgbc klithda_fgh_ iblzZzgb_ j_ XQGHUJURXQG ULYHU IHHGL
j_gghc b k_ahgguc ih*a_fguc XQGHUJURXQG LFH VZDPS$V FU
djbh]l]_ggh_ j_]mebjh\zZgb_ kI UHJXODWLRQ FOLPDWH FKDQJH
debfzlz

<\ _" gb_ djbh] _gguo y\e _gbc b ijhp_kkh\ ijhbkc

A )
GZ agZqbl_evghc I_jjblhjbb J\h ﬁ(;BEeZ£ I\toOI | g_zblh\_T) :k[h\lz?h \[hh(]e'h|
]h~Z khojzgyxlky hljbpzl_ evgu ~Jjbihjby q J

. . oo
\ha"moz WIh ijb\hAbl d bq%'( “° b juoeuo Jhjguo ihjh*zo
jZaghh[jZaguo djbh]_gguo y\e_gbc kFyaIZhg‘dpLdik

nZah\ufb i_j _ohAZfb \hAZ e ~ kg ]\th o lhbdb hil A e
J_aghlh b ha_jghlh ev?hi ih7a f%ﬂ] H]hj ]mebjh\Zgby ihna_fghlh
gZe_"_c jZaebqgh]h \b™Z |th ij_ Akliz\e gb_ h Ihf

. . N |
:ohqb\hk])”?]g'hk\l b 'Zt‘:' \Zbe——l <k kl"‘r’]'d*?g%ﬁb%)yr?\z' baf_ggb\hklv _fdhkiguo
eb bghc ki_i_gb \ebyxl gz Aa f§Po-9h2hghkguo Jhjbahglh\ ibl;
\ebygby hl —evguo ijbjh guo } r—bgg']’lodb g_agzqbl_evgZ Ih~a_fg
yle_gbc gZ nhjfbjh\Zgb_ j_qg llﬂ[ §fh9%a Jem[hdbo \h~hghkguo 1h
ihk\ys_gh fgh'_ki\h jz[hl >Khdh[ azj Imebjhizgu b bf xI f g

e_dk__\ Nmjfzg Diz\a_4dR " gqb\hkiv \ I_q_gb_ 1h*Z q_fih\_jo
H[yah\ KfZolbg Hlyah\ Kfz\ﬁlﬁg ihAT\ h/\Zx| b g_agZqgbl_ev
FZjdh\ =mj_\bg b ~ymlb_@ (MKLLBHHYE PN \zjbzpbb fbgbfzevghlh

glh hkgh\gh_ bo \ebygb_ debalue\Z Ikyhkg& Jh klhdZz j_d dhlhju_ k
ihra_fghf iblZzgbb j_d <f_kl_k |I_f "W Kbg yhjhevrbgkl\z Ki_~gbo b [hgvr
g_I hls_c hp_gdb \ebygby djbn] 93{1\69 é fgh\ JhkKkigho jZchgZo wlb
gZ klhd j_d < aZjm[_"guo 'm[ebadgv\‘f)rbl)(l?p l? [hevr_ ba azZz fZeh]lh m
hp_ghd Z\lhj 12d"_ g_ hlgZjm be ;shafl,g |h"ahfguo \hA" < Kk_\_jguo jZ
g_"Zz\g_Jh \]_f_gb 12db_ bkke_"h %QH%QL wHHEP Dinyvey tky \ jz\_gki\_ f_
klhev ZdImZevgu dZd wlh kiZe bf\ |g ei3 gb e lgbo iZkoh~h\ ihngl
" e_I A k\;’azlk.”hb;‘h;—d rs: tl’ %8E%Hfﬁr‘{sbe iblZgbb gZe A c >
Zevg'_c'r_A| ~'e_gb_ © ZZ<£kﬂ;\é %'ﬂ =mj_\bq @

ab.fgbc i_jbh Ilhwlhfm p_ev. gZklhys é:klf‘( IXR\Egby bahlhlgh]h KhklZ\Z

?;]“Ahegfb:]" h!ob—lgdr;‘ kh_\hddm'ghhljrb r\e\bleg(?ZazgeZb glh \ iblZgbb j_d hkh
! a_tgh_ Iblzgb_ - J P \ j%th]é)orbthZo mqZkI\mxI ihra fgu_

KGbI Hij_~ e _gb_ jzkq_lguo ]b”jheHlbgl_ Kk b oK bjhjcd ~ 7 k

FzZjdh\ F lEp_gdZ \ebygby djbh]_gguo y\e_gbc b bijhp_d&khhkgBbiih2qa fgufb
\h"Zfb =b~jhkn_jz Hizkgu_ ijhp_kku b y\e_gby K L <ui
‘2, +6
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©\hajzklhfa \ kj_~g_fhl ~h e_| kqiklXhe@flyugh ih ~Zgguf ]b~jheh]bq._

lhevdh ijb khhi\_TklI\mxs _f giZ[te X~ gbc ~h ] 9Z kj_"gbo j_
hij_~_eyxs_f b fZemx \gmljhghsiahyxb \h~hk[hjh\ ~h kuk df
baf_gqgb\hklvyhfzZyh\ b N i_jbh~ az dhlhjuc bkihevah\Zgu ~Zggu
Khdheh\ @ ijb  ihkljh_gbb dzjl _S_ g_ ijhbat

Bkoh”y ba g_agZqbl_evghc \gmfljlglhgdhaht nhjfbjh\Zgbb ]b”*jheh]bq.
baf_gqgb\hklb j_kmjkh\ hkgh\guoj \hfflzgh&ga® debfzlZz Lh qlh \ jZkq_I1Z
]Jhjbahglh\ iblZxsbo j_db fh gh agdmkdbiw f_" _ggh]h klhdZz h[_ki_q_
glh ih~a_fgh_ iblzgb_ j_d abfhc ilhharghl[uhjt_dIb\ghklv hp_ghd ih
[ebadbf beb jzZ\guf f_° gghfm e IpbdmgZxthdckr i_j\uo \ hq_gv fZeh\h”~gu
ijb hlkmlkl\bb hkz~dh\ ?keb "~ _j_HKbv jBabbm& kI\_ggh iblzZzxlky ba |
Ilh  _klv hkgh\zZgby ijbgylv __ Jeim[Adbpgbh*hghkguo ]hjbahglh\ k hqg_
jZaghh[jZaguo djbh]_gguo y\e_ gb'cgmlijni;h "kkht baf_ggb\hklvx <h \lhjuo
aZljm~rgyxsbo beb i_j_jzZkij_"_ekbhgbo jhew ih\_joghklguo I1Zeuo b ~h°
\j_f_gb ihca_fgh_ iblZzgb_ j_d k ablo gfZeZlh<_ebqgbgu hldehg_gbc abf

Hij_~ e _gb_ jZagbpu f_""m eblighd flbgbfZevguo Ib kmlhgqguo jZ
e _lgbf f_" _gguf klhdhf j_d \uihem”wh ih h[_ki_qg_gghklb ozZjzdl_jban
dzjlzf e_Ig_lh b abfg_]h fbgbfZzelygh]l]hgghlb j_]Imebjh\Zgb_ ih~a_fghl]h
kmlhqgghlh klhdz h[_ki_jgdgdghkkibb ijb\_~ gu gZ jbkmgd_
ijb\_~_gguf \ KGbDI Wlib dZjlu

Jbkmghdjbh] _ggh_ j_]mebjh\Zgb_ ih~a_fghlh iblZgby j_d Jhkkbb
JLIXUHRU\RJHQLF UHJXODWLRQ RI XQGHUJURXQG VXSSO\ R

| _jjblhjbb b  jZchgh\ jZkijhkljzg_
kiehrghc fghlhe Ig_c¢ f_jaehlu < i_

JZkij_~_e_gb_ ih I_jjblhjbbkedigkkbb wih k\yazZgh kh keZ[uf jZ
hidehg_gbc abfg_]h ih*a_fgh]lh ikljb®lygjgwo hy\e_gbc \ x guo hl[eZklyo
e_Ilg_lh baf_gy_Ilky hl ~hhkld]yfg  abfgbc klhd \ur_ e _lIg_]h 1Zd c
k_\_jh \hklhqguo jZchgZGZbd _ kydfh_ebdZ jhev bkiZj _gby \ \h~Aghf [Z
agZq_gby ozjzdl_jgu "ey x]Z \htjhk[tekdhc\ e_Igbc i_jbh~ G_dhl

J ameviZlu b h[km ™~ _gby
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kgb _gb_ jZagbpu \ k_\_jguo jZchgZjhehdhygbdtklb _s_ keZ[h bamqg_g >
h[mkeh\e_gh | _f glh a”~_kv fadhl hhdpgkdbZdImZe g 1Zd dzZd aZlhe
ih~a_fguo \h” \ iblZgbb \ kbekljZgdeb\kbyhlhjnh\Zggu_ a_feb \g_ aZ\l|
fghlhe_lg_c f_jaehlu KzZfu_ [hevrbl_fhggdgakbbylhjnygh]lh ]hjbahglzZz khkl
\ebygby djbh] _gguo yl\e gbc o0zZjzdl_jgu fegy df<hfi_jkdbc b ~j @
]hjguo jZchgh\ Lzd _ m\_ebq_©&Zijb¥ehygltkeb \aylv |lhevdh iehsz”~v |
djbh]_gguo nZdlhjh\ ijhke_ “b\fhslklyklvkx lhjnz ! kf * Ik ijof
<hklhgghc Kb[bjb 1~ [hevrb@kdfihjazgdhb gZ g_c¢c kehy \h”u \ kf h[
i_j_f_jaz_1I b nhjfbjmxlky "*_kykhkldutkklyg ¢fZ°_ _keb iheh\bgZ wlhc \h”
gZe_ " ¢ j_gguo b ih”a_fguo \hm~ Kkl achgghikul\h\ZIlv \ abfg_ f klhd_ k_\_j
ih~a_fgu_ ev™u \ j_qgguo “hebgZo wlhhewnhkhXibl+hdheh ihe kv d¥ bo

\ ]hjZo < h[rbjguo jZchgZo AZiziMglzgkb[gjbkhojZgbl h[\h~g_gghklv [he
m\_ebqg_gb_ jheb hljbpzZl_evguo | <i_ jglmphf dibh] _ggh_  j _Imebjh\.
\ha~mozZ \ nhjfbjh\Zgbb klhdz jidlzygbppylghd Jhkkbb ih~a_fgufb \h-
kdZaulzZ _|Iky ba az ijhf_jazZgby kdXxkz'seydhilthglb 1hrdfiZ[ebpZ glh ~e
\h~hc ~_yl _evgh]lh kehy b fhgqZ bgkjE&dlgkhnijgkijbf_j \ jZaZ [hevr_ Kj
Zddmfmeypbb [hehlguo \h”? \h eyhmhWh]Ve bylgdZ j <he]lb

wlhlh ijhp_kkZ gz klhd j_d k \ukhdhc kl_i_gvx

LZ[ebpZH[t_f djbh]_ggh]h j_]mebjh\Zgby iblZgby j_d Jhkkbb ih~ra_fgufb
7DEOKMWROXPH RI FU\RJHQLF UHJXODWLRQ RI JURXQGZDWHU VXSSO\

Kji "gbc lehsZ”v H[t f
o - | _jjblhjbb djbh]_gghlh
Ki_"gyy fhhmev k i Imebjh\Zgby

L_ijbIhjby Jhkkbbjh~he bl_evghktibhl _gghih \ o oo Zin o Sh

abfu f_k ng]r:“dezbjh\igdbfyabfhc iblzgby j_|d
€ feg df df JhA
P_gljZzevgZy b k_\_jgZy
\jhi_ckdzy
|_jjblhjby
MjZe b  AZIZAgZy
Kb[bjv

Kj_"gyy b K\ _jh

<hklhqggZy Kb[bjv
>Zevgbc <hklhd

Kmffz

<Z gh hif_Iblv qglh Ihevdh gzklcRIRbdbufbakbeu Iy _klib WIib \h”u
ijb\_~_gghlh \ur_ Th”~h\h]h h[t_fZ hhikdmkRAblb\ beb kms_klI\_gghf kgb’
j_db b zZddmfmebjm_Ilky \h ev”m”"jZalgjhd Zgdyh\ ]b~jh]ljZnbg_kdhc k
AgZqbl_evguc h[t_f ih”a_fguo \EWYdmiZe bkmxIky \ ijbj_qghc qZklb [Zk
abfhc \ \h*hghkguo ]JhjbahglZo b dhgp_ ZahZpblb ihl_ie_gb_f hgb mqzZkl
lzd dzd "j_gbjmxszZy kihkh[ghKklivhjjbdh\&lgb \_k_gg_]h iheh\h~vy
iheghklvx hlkmlkI\m_1 ijb i_j_f_jagddgbjbfi_jgguewz | RZzZfzZgd_ \ Ijb[ZcdZ
jmk_e eb[h kms_kI\_ggh khdj@dkgZbfbglZ2vgh mklZgh\e_gh qglh \
kgb  _gby ijhimkdghc kihkh[ghklb théh\eg®hifheh\h”vy ih~*a_fgu_ \h”u khk

< oheh”guc i_jbh”r Jh~rzZ kHbgzgy_ I|kyh[t_fZ klhdZ >DjzZ\q_gdh
ijblhd ih~a_fguo \h~ d j_qguf "h@ihghf\ hihviy ihra_ fguo \hna ~h g Z
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\h~"hhl*Zgb kg_"gh]h ihdjh\Z dhiwhabpdphlhluiblzgby j_d glh hilf_qg_c
klhdz \_k _gg _]h iheh\hAvy gZ g fdhlhjlué j dZoim[ebdZpbc <hagbc
Kb[bjb jzZ\gu beb J[hevrZ i jbh™bkdmkkbhgguc \hijhk +* m\_ebq_gb_
fbgbfZzevgh]lh abfg_]h klhdZ g_j_‘kdhdif osZ4 Zlkly jbam _| jhkl _kl_kI\_gguo
d k_j ~“bg_ abfu k m\_ebqg_gbihf*aiefgud"bh® beb g | >;hj \kdbc F
\h~hk[hjZz Ihr gZalZgb_f ©q_jgz@" \nR&B \ jhkl_ abfg_]h klhdZ ijbg
ba\_klgu Izd _ iZz\h~db ih*a_fguo mMogZkXlkgho glZ ih~*a_fgu_ \h~u dhlhju
j_dZo YdmIbb >R _i_e_\ @ hlg k _gu d azizkzf gh \ gh\luo djbt

Hkgh\gzZzy qzZklv _kl_kI\_ggumke¢hkbyehhgb ~j_gbjmxlky j_dzZfb |h &
ih~a_fguo \h~ Jhkkbb [_a krmPgdazgedgdie jZkkfzZljb\zZzIlv \ dZqg_kI\_ ih

jZaljmadb \ fhjy b ih*jmkeh\Whi<kliwiah fh _ |1 ijb\_klb d aZ\ur_gg
jZaljm Zxsboky \ j_db Jhkkbb "Ae_gdzf?JAXl< qglh \hafh gh bf__1I| f_
khklz\ey_| ijbf_jgh 1hrdf>R\Zjpg\ dhlhjuo jZ[KhZjo & ggu_ j_kmj@u

@ Hgb hij_~_e_gqu ih  jZige bkddxqg_gh glh ijhbkoh”ys__ kg

]b~jh]ljZnh\ j_qgh]lh klhdZ gz ih\_hp\dghiglgoghkdb \ p_gljZevguo b X guo |j
ihra _fgmx khklZ\eyxsmx Hibkzdghkbbut®r abfu ijzdlbg_kdb g_ klZeh
i_j_jZkij_~_e_gb_ qZklb ih”ra_fghJh khhalZq\ gbdd _fdhklguo aZiZkh\ \ ih:
k oheh”ghlh i_jbh~Z gz |I_ieuc \ibhZgdhbkg dgZ=RWRY 6KXP )J)URORYLC
\_ k_gg__ iheh\h”v _ aZljm~gWijlhehhpd g&iEdf @ LZd _ wlbf fh
_kl_KkKI\_gguo j_kmjkh\ ih”a_fgul[tylhgblvh b N 1jZ™MZpbx i _j\bagg
jZkge_g_gbx ]1b”jhljZnzZz gZ ]]lo7jiblgZkdlg_kdhc k_Ib >B\Zgh\Z EZ
khklZz\eyxsb_  QzZklbggh wlZ ijh[e_f@ jmku®Zgb_e_kh\ \ ijb\h*hjZa"_eg

iml_f mqgllAp_gdZo ?JI< h[t_fzZ ihGah _fAgw]hl ~_ i_jbh” _klv ijbf_ju ih”lhie
ijblhdz \ j_db Zddmfmebjh\Zggh]lhjb\lhjbgghdZzamfh\ JZamfh\Z FheqZzZg
evm b gZe_"yo >:leZk kg_"gh e_IhM\doep\Emfkh\ |_jjblhjbb jZkiheh _gt
fbjz b "jmlb_@ <f_kl_ k Hk§h\Ngmfrghz ijb[j_"guo mqgzZkldZo kj_-
hij_~_ ey _fzZ qzZklv ih”a_fguo \hHhevdidhjzyd A~_kv jhkl jZkoh”h\

hklz Tky \ j_qgqghf [Zkk_cg_ ba idXlnkigdxs gby k \ _jogbo a\_gv

Aj_gbjmxs_c kihkh[ghklb ]b”jh]jjbriblylikdbg _kdhc k_Ib ijb\_e d ih\ur
k_Ib ijb h[jZah\Zgbb e_~ygh]h ihdjhgBEfBeVvjgudanjh\g_c \h~u \ j_dZo *h
ijhp_kkh\ djbh]_ggh]lh 0ZjZdl_jZlh>k&2aZRYk® gZ kgb' _gbb bo ~j _gbjm

ODUNRY EZ\jh\ FZjdh\ >FZAHdhdh\=mj_\bq @ <hafh gh ijht
b "jm]b_@ <Z gh 1Zd _ hlthKblv_gghh ijhkljZgkl\_ggh
g_ba\_klgh dzdzy gZklvi_j_jZkligo”_e_gb_ qgZklb \h”guo j_km

©g_"h"j_gbjh\Zgguo? abfhc ih”ajbf\gudjA&d”®_evguo |_jjblhjbc \gba d j.
jmkezfb j_d ihklmiz_1 \ j_db \ [_kebgiZfihmiguo j_d ijb ©mkuoZgbb? \

| dms_]h 1h~"Z b k dZdhc bgl_gkbGghklvx\h#htk[fhjZo \_jogbo a\_g
ihra fguo \h~ g_ ihkimizZ\rbjd"jHjaZaadbqg_ _kdhc k_Ib ijboh”~rgZy gqZklv
djbh] _gguo ijhp_kkh\ \ j ggmx k[beZXglkd igba fguo \h~hghkguo ]hjbahg
]h~Z beb jyrZ e_| \hh[s_ g_ mbhEnMNdh\lkyb\ bgnbevljZpbb ijb  kghb~
hp_gdZo ?JI< b highkblky g_ d jjhdmj&Zdbyw dihg\h ]Jjmglh\ \ujhkez

azZizkzf ih~a_fguo \h~" ljb ijhgk&bhygZly qZklv \ujhkeZ [hevr_ az
ihl_ie_gbb abf hkeZ[e_gbb dhbhé] ggghhh \ ih~ra_fgh_ iblZzgb_ j_d Kk

j_Imebjh\zZzgby klhdzZ gZ[ex"Z |kgZkib ebdhglbgyuo azZiZkh\ KlZ[bebaZpt

ljzdlbg_kdb_ j_dhf_g~Zpbb ih jZkq_Im ]b%ihkekiibd _kdbbg oZphdyckl\_gghlh hk\h_gby
E  =hkdhf]bAjhf_I k
JZkq_Il ih~a_fghlh iblZgby j_d djbheblhahgub F_Eh~bxb /Xt _| itz k
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ijbohrghc b jZzkoh”ghc qgZklvx \h’'ghdh\{ideiZgkdh~"h\ \h*Z e_~ \h~Z gZ \h*
fh™ | gZklmiblv ijb h[s _f kdb[Zkglb cgZo b \ jmkeZo Bo kh\hdmigt
h{\h~"g_gghklb | _jjblhjbc dh]"BEp_ojbhg b\ Jhaf b \ujzZz Z_Iky \ ~\mc
ih~a_fguo \h” ahgu bgl_gkb\gh]hijhip"kik[ZogXh i_j\uo \i_j_ jZkij_~_e_gb
kgbaylky b khhi\_I1kI\_ggh ih~NegbfglhlllbyiblZgb_j_d k oheh”~gh]h i_
Nji_gbjmxsZy kihkh[ghklv j_d Wibuc[mM_Ylhjuo \ fgh]lhe_Ig_f j_]mebjt
khhi\_IkI\h\ZIv khklhygbx z~zZilzZpfdhklgoghazZiZzkh\ ih~a_fguo \h” Ilhem
kbkl_fu j_qguo [Zkk_cgh\ d baf_ghgbgddetihZzgh kgblZlv hjb_glbjh\hgghc

b  \hafh'gh d i_j_oh~m dhggh\Wiiheg_gZ ih dhk\_gguf ijhy\e_
©d\ZabklZpbhgZjghfma khklhygkkfZIjb\Z_ fuo ijhp_kkh\ \ j_"bf_ klhd:
]brjheh]lbg_kdhf | “bf_  >h gZklmmebigBgZ | \ebygb_ gZ nhjfbjh\Zgb_

klZ[bebaZpbb \ \h~ghf [ZeZgk_"bfjzZ gguybbkoh”ys_1]h m\_ebqg_gby
[Zkk _cgh\ jZkiheh  _gguo \ jKcahdoh]lhk hllzb\Zgby fghlhe Igbo f
ij_djzZlb\rbfky djbh]_gguf j_lmebhhhZgbhte _ h[hkgh\ZggZy hp_gdz fh"

nhjfbjh\Zgby klhdZ | ]bhgZevgZyithpmgdgz?Ji<lhevdh k bkihevah\.
ih 1jZz"bpbhgghfm jZkqe_g_gbx ]18bMh]lhermgdbg_kdhc j_"bfghc bgnhjf.
fh™ I [ulv g_dhjj_dlgz ba az \hdellhjhgby\ \gZklhys__  \j_fy djZcg_
ih~a_fgh_ iblZzgb_ j_d _fdhklgwh&h[agigtkh\ k_\_jguo b \hklhqguo jz
ith~a_fguo \h” kljZgu

Ke_~m_1 hif_Iblv qlh ijb \uihegKebdhlo\r__ky iZg_ khhilghr_g

hp_gd_ djbh]_ggh]h j_Jmebjh\Zgbjpolh*ghdégb]hZzkoh”ghc qZklb \h~gh]h
iblzgby j_d ih ~Zgguf ]b”jheih])ba_flgdioo \h~hghkguo ]hjbahglh\

gZ[ex”_gbc ~h ] g_ mqgblu\Z kIkly fhggwo g _klZpbhgZjguo debfZlb
nZdlhj ijhbkoh”ys__ \ ihke_"gb_ mke&hibyo IbgZjmrzZ _Ilky az kqg_lI kg
m\_ebqg_gb_ kehy k_ahggh]h j_]médbhikxgsby jheb djbh]_gguo ijhp_kk

fghlhe _Igbo f _jaeuo ]jmglh\ >%LND\DERIUQd HWh\D®bqg_gbx ahgu Zdlb
6KLNORPDQRY HW DO \h*"®h[fWdE ihAdjoghklguo b ih~a_fguo \

ijb\h~bl d memqr_gbx NioogbjimNogbpfh mgblulziv A\ f Th*"Zo h

| _jjblhjbc \ Ihf gqbke_ azZ kq_IfmemghllgtkyhdZz j_d _kl_kI\_gguo b ijh

]b”rjz\ebg_kdhc klyab f_""m ih\_jodnkjligu\fbhBba_ fguo \h~

ihra fgufb \h~gufb h[t_dlIZfb < _jhylgBa wkhl[hevrhc agZgbfhklb djbh]_

nZdlhj g_ f_g__ agZgbf Z \ g_dhjhpudkkBEch®&yw ]b~jheh]bg_kdh]h j_"bf
jZkijhkljZzg_gby fghlhe Ig_c¢c f_jaéhkkbbth | p_e _khh[jZagh mkhb
yleylvky hij_~_eyxsbf \ nhjfbjh\Zgwdkihljgh]dlZevgu_ bkke_ "h\Z
j_"bfz | _jjblhjbc \ kh\j_fl@glfh”_ ckl\by ih\_joghklguo b ih~a_fg

debfZlbg_kdbo mkeh\byo Ih whhtey ij\bgheg gby azZdhghf_jghkl_c¢ Z”"z
fhgh miI\_j"~Zlv glh \uiheg_ggwy'ghph gdzZ bfz |_jjblhjbc d baf_g_c
djbh]_ggh]lh j_]Imebjh\Zgby j_qgh]ldhebfizdZ kdhga | amevlZlh\ |Zdbo bkke

azZgb gz "ey kh\j_f gguo depfZhtedhkglo h[hkgh\Zggh jZajZ[ZI
mkeh\bc q_f aZz\ur_gZ "ey k_\_jgudédilvhkihgguo f_jhijbylby \h~hohayckl
jZchgh\ Jhkkbb dhfie_dkzZ kljZgu d ijhbkoh”~ysbf g_h[jZ

<u\h”u ?jbjh’\guf baf_g_gbyf | _ieh\eZ]hh[hjhl

j_gqguo [Zkk_cgZo ih\urzlv gzZ”_"gh
< nhjfbjh\Zgbb abfg_]h \h~ghhhjZ\A0fZ fhklv "he]lhkjhqguo ijh]ghah\
j_d Jhkkbb azf_ Igmx jhev b]jzx!l ijhp_kku
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PHIJKHQQ\L UDVNKRG UHN PH

YRG LOL REVKFKHJR SRG]JHPQRJR V!
ZDWHU IORZ D PHDVXUH FRC

,Q 5.

*XJOLF

jthe bldlglbkdhlp\w iy RU FRAPRIR XQEG ZD)

S5D]YHGND L RNKUDQD QHGU :
PLQHUDO UHVRXQRHV@ SS
5XVVLDQ DEVWUDFW LQ (QJOLVK

EZE6RYBN 11 /IDULRQRY
SURW\D]KHQQRVWL PDO\NK
NROLFKHVWYHQQ\H RWVHQN

VPDOO ULYHUV IDEWRUV DQ
'HGNRY $ 3 %XWDNRSDLFEKZ HGYV
PHNKDQL]P\ SHUHVKNK®D I\®DP D O\ N
PHFKDQLVPV Rl GU\LQJ X®JRI VPDO
3XEO RI .D]DQ XQLYHUVLW\
5XVVLDQ

“0DYWRHBNR 9 9 5RO QDC
JLPQHJR UHFKQRJR VWRND 1
]DSDGQRL FKDVWL JRQ\L%$HOD >7KH
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FZjdh\ FH oZhk_ b ihjy~rd_ \ IRUPDWLRQ RI ZLQWHU ULY}

yle _gbyo b ijhp_kkZo nhjfbjr ULYHUV LQ WKH ZHVWHU@WBBPOUW RI
klhd K[hjgbd ~hdeZvw§zZjh *RVXGDUVWYHQQRJR JLGUF
gZmqggh ijZzdlbg_kdhc dhgBfyl gptBBURFHHGLQJY RI WKH 6WDWH +\G
\urZxs_]hky jmkkdhlh LVV SS ,Q 5XVVLDQ

X ; <bgh]jz"h\Z ©Ll4bbMdjZ"h)  yUpYBKIR 9 9 2VREHQQRVW
Ql_gby =jZgb ]b"jheh]bb?l _J[MZgglRYyHUNKQRVWQ\NK L SRG]F
fzjlz ] KIT GZm¢ EDVVHLQDNK NULROLWR]RQ\
|_ogheh]bb K RI VXUIDFH DQG JURXQG ZDV
FZjdh\ F E =mj_Ytbdedygbb e SHUPDIURVW/ D QRYHK®L® QRO R
ihdjh\Z gz ih”a_fgmx khklZ\ey DQDOL] WHUULWRGUIRORIQENFDSH

klhdz =b~jhkn_jZ HiZkgu. WKH WHUUWURWRWVL@&LUVN 1
y\le ghby L <ui KSS ,Q 5XVVLDQ

‘2, +6 /IDYURY 6 $ ODUNRY 0/ 2
H[yah\ < : KfzZollEg~h\ic j_ b DWPRVIHUQRJR GDYOHQL\D C
AZ[ZcdZevy \ mkeh\byo baf_gyxs YRIGy ¢&SWZHAVPHQW RI WKH
<h~gu_ j_kmjku L ¢ KSUHVVXUH YRHO WIKHS QMR X QC
2, 6 ,Q]KHQHUQ\H L]\VNDQL\D >(Q
H[lyah\ < : KfZolkgebydgb baf YRO QR SR 5XVVLD
debfzlZ gZ j_qghc klhd \ abt LQ (QJOLVK

AZ[ZcdZev_ F | _hjheh]by b ‘2,

< K ODUNRY 0/ 9DVLOHQNR 1

JZamfh\ < < JZamfh\z G < FhRHHL IRQ@ %3$0 (NVSHGL)
Ih~lhie_gb_ a_f_ev \ Kb[bjk >, FLQJ ILHOGV Rl WKH %$!I
Jhkkbb = _hjbkd ¢ K LQYHVWLBRWBRQWHW®@ VEXWLVIXEO 1F

JhfZgh\ < < N _jkh@kdbc S ,Q 5XVVLDQ DEVWUDFW L

<zZdmeh\kdbc K F DZljbg B X ORWARY DHKDRVH L SRUI\DGI
Kh~ j>Zgb_ Ijblby \ ijbjhrguo \ \DYOHQL\DNK L SURWVHVVDN

11 <hAgu_ j kmjku VWRN >$ERXW FKDRV DQG RU
K T DQG SURFHVVHV IRUPLQEERAKH ULY
KM\ f ggu i kmikta fguo  GRNODGRY O0H]KGXQDILRINQJRIL QD XF

ih\_joghkliguo \hA 2\jhi ckdhe NRQIHUHQWVLGDSDWKBMH.J RN
nhjfbjh\zZgb_ jZkij ~ e _gb_ bku%( SUSIRAGIR <X % 9LQRJUDGRAY -
HIV A T3 s7{zenNines £&KWHQLVD *UDQL JLGBRWRILL? 3
E ol ’ PDUWD >3URFHHGLQ:

| k _ VELHQWLILF FRQIHUHQFH Lt
Khdheh\ : BZe_"b b j_aghc kipd pg K\GURORJLVRW <xmu\ 9LQ
E =b"jhf_I_hba”Zl k 9LQRJUDGRY &RQIHUHQFH )
Khdheh\ ; EGh\u_ j_am  3HWHUVEXUJ ODUFK® 6W 3
wdki_jbf_glZevguo bkke_"h\Z¢c 3XEO 1DXNRHPNLH WHNKQRORJLL
khklzddes _c¢ j_qgh]h klhdZ <h’” 5XVVLDQ DEVWUDFW LQ (QJOLVK

L « K ODUNRY 0 / *XUHYLFK (9 2¢
R\Zjp_\ KHEsZy ]b*jh]_heh]by FRYHU RQGMKHURXQG FRPSR
k +\GURVSKHUH +D]DUG SURFHVVHYV
YRO LVV S@ 5XVVLD
LQ (QJOLVK '2.+6
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R_i_e \ << 1Z\eh\ZHk@h\¢ 2E\D]JRY 9 $ 6PDNKWLQ 9 .
khklZ\eyxsb_ ih~a_fgh]lh iblZgh 7UDQVEDLNDOLDQ ULYHUVDXWQGHU F
GZmdZ b h[jzah\Zgb_ ¢ 5KHVRXUFHV YRO QR SS
%LVNDERUQ % . 6PLWK 6 / ‘2, 6 SXVV

9LHLUD * 6WUHOHWVNL)\ 2E\D]JRY 9 $ 6PDNKGIRY\L U
5RPDQRI¥YUN\/HZNRZLF] $ * =DEDLNDO \D Y XVORYL\DNt
$00ODUG 0 %RLNH - &DEOH NOLPBW®GQ\H UHVXUWRO
'HODOR\H 5 'LHNPDQQ ¢ SS ‘2, 6

(WJHOP+*OOHU % *URVVH * *X2DUHBFLQ SDNWHAEDY . &O!
1LHOVHQ 7K ,VDNVHQ . ,VI HIIHFWV RQ ZLQWHU ULYHU

-RKDQQVVRQ + -RR $ .DYI 5XVVLDQ OHWHRURORJ\ DQY® +\GURC
.RQVWDQWLQWYHWB 7. /DPE QR SsS

IDQFNPBQ fXR ' ODONRYD * ‘2, 6 5XVV
ORVNDOHQNR 1 20LYDDPRWBKL2EOLDIRY 09 $5 6PDNKWLQ 9 .
6DQQHO $ % . 6HUJHHY ' 6 NOLPDWD QD UHFKQRL VWRN

O9DVLOLHY $ X 4., <HKKHOMWNDZDHWHRURORJIL\D L JLGUR®RRJIL\D
IDQWX3INMUPDIURVW LV ZDUPL SS

IDWXUH &RPPXQLFDWLRQV SD?)R@RY 9 §U\N5D]XPRYD 19

‘2, v BRGWRSOHQLH ]JHPHO Y 6L
6KLNORPDQRY $, /DPPHUV >)ORRGLQJ RI ODQGV LQ WKt}
3ROLVFKXN <X 0 6DYLFKH *HRULVN >*HRUL§R@ SS
&KHUQRNX®OWGNARORILFDO &KI 5XVVLDQ DEVWUDFW LQ (QJOLVK
$QDO\WLV ~ &RQWHPSRUDU\ 5RPDQRY 9 9 )HUURQWRIYVYN9 , 9D
BURMHFWLRURLVRPQQ 3 <D .DWULFK , <X B5RVO\L (,
SHIJLRQDO (QYLURQPHQWDO  SULURGQ\NK YRGDNK 666BR Y
/KHLU *OREDO &RQVHTXHQF S7ULWLXP FRQWHQW LQ QDV

+HLGHOEHUJ 1HZ <RUN /RQGRAQ @gRGQ\H UHDXMWHW 5H
‘2, B 5XVVLDQ @QR SS ,Q 5XVV
=RWRY /9 6KXP & . HURORHOHSIHOHY 9 9 3DYORYD

&KDQJHV RYHU 5XVVLDQ 5LY yRVWDYO\D\XVKFKLH SRGJHP
3ODQHWDU\ ([SORUDWLRQ D' >0DLQ FRQVWLWXHQWYV RI JU
DQG $GYDQFHV (GV -LQ 6 +DQIKLHEVSRXEMNONVE B®UD]RY D
+ 6SULQJHU %HUOLQ * (GXFDWLRQ@R SS ,Q 5X\
*HRSK\VLFV PEVWUDFW LQ (QJOLVK

‘2, B 6KLNORPDQRY $ , /DPPHUV
=KXUDYLQ 6 $ OHDWHRRSPHQ) 3ROLVFKXN <X 0 6DYLFKH®
LQ VPDOO UHVHDUFK EDVLQV gKHUQRNXOVN\ $ 9 +\GUF
WDVNV BURFHHGLQJV RI' W 4| VWRULFDO $QDO\VLV &R
SBHUVSHFWLYHV RI +\GURORJ\ L)XWXUH SURMHRWVYRD®Y 3,&D

+DKQHQNOHH *HUPDQ\ ODL5HJLRQDO (QWDWRQRBQJHV
(GV E\$ +HUUPDQQ,SB+663KEP[7KHLU *OREDO &BQNIHQ"XHHLQFHV
3 +HLGHOEHUJ 1HZ <RUN /RQGRQ
2, B

6KYDUWWHY KFKD\D JLGURIHRORJIL\
K\GURJHRBRFRZ 3XEO 1HGL
,Q 5XVVLDQ
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6RYUHPHQQ\H UHVXUV\
SRYHUNKQRVWQ\NK YRG (YLl
IRUPLURYDQLH UDVSUI>0RG
UHVRXUFHV Rl JURXQG DQC
(XURSBDQW RI 5XVVLD IRUF
XVLQJIJEKDPDORY 5 * JUROF
ORVFRZ 3XEO *(26 S ,Q 5X

BRNRORYD®OHGL L UHFKQRL \
UXQRIIMQLQIJUDG 3XEO *LG
S ,Q 5XVVLDQ

6RNRORY % / 1RY\H UH]XO V
LVVOHGRYDQLL OLWRJHQQRIL
VWRND >1HZ UHVXOWV RI H|
OLWKRJIJHQLF FRPSRQHQHYR®RI ULYH
UHVXUV\ >:DWHU 5HVRXUKNRY 5XVVL

QR SsS ,Q 5XVVLDQ
9RPSHUVN\ 6 ( 6LULQ $ $
9DO\DHYD 1 $ ODLNRY

]JDERORFKHQQ\H ]JHPOL 5RYV
SURVWUDQVWYHQQRJR UDVE
>3HDWODQGY DQG SDOXGLIL!
D@IVHV RI VSDWLDO GLVW
,JYHVWL\D B5RVVLLVNRL DN
JHRJUDILFKHVND\D >,]YHVW

6665 6HUL\D *HRJUDILFRIRVND\D@
SS ,Q 5XVVLDQ

=RWRY /9 JURORYD 1/

*UDYLWDWDQRE®QUOLL Y

NUXSQ\NK UHN 5RVVLL >*UDY

RI PDMRU UXV3ALDUR GDYHIDMEXUH 5
QR Ss ,Q 5XVVLDQ

=RWRY /9 6KXP & . JURDODRYD 1
&KDQJHV RYHU 5XVVLDQ@5%BE(HU %D\
,Q -LQ 6 +DJKLJKLSRXU 1 .S
30DQHWDU\ ([SORUDWLRQ D

DQG $GYDOFWHMQIHU *HRSK\
%HUOLQ +HLGHOEHUJ S
"2, B

=KXUDYLQ 6 $ ODUNRY 0 / 'l

LQ VPDOO UHVHDUFK EDVLQV
WDVNV ,Q $ +HUUPDQQ
3URFHHGLQJV RI WKH :RU
3HUVSHFWLYHV RI +\GURORY\OIDQ 6P|
+DKQHQNOHH *HUPD@SULODUFK=*
,$+6 3XEO Ss
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HI:KGU? IJHP?KKU < =B>JHKN?J?
NMG>:F?GL:EVGU? B BG@?G?JGU? :KI?DLU
+$=$5'286 352&(66(6 ,1 7+( +<'5263+(5¢(

)81'$0(17%/ $1" (1*,1((5,1* $63(&76
M>D '2, +6
E:<BGU K?EB B HIHEAGB$9%$/$1&+(6 '(%5,6 )/2:(6

HKLJH<? FHG?JHG $1' /$1'6/,'(6 21 7+(
021(521 ,6/%$1"

G : DZaZdh\ 1LNROD\ $ .D]DNRY
N=;MG Ki_pbZevgh_ dhgkljmdIhjs&HF[O0D 5SHVHDUFK %XUHDX IRU $X
kj_"kI\ Z\IhfZlbaZpbb fhjkdbo bkke s\hV4OgPGFKHY )DU (DVWHUQ %UDQ

><H J:G ] X 'gh KZoZebgkd JhkkBH®EHP\ RI 6FLHQFHV <X]KQR 6DNI
FGVPG#\DQGH[ UX FGVPG#\DQGH][ UX

:gghlZpby 1j_~klz\e_gu hk $EVWRRDFOWRQHURDFEWQAFEG)
j_amevlZlu ijh\_~zgguo b DYDODQFKHORGZHEQIKGY ODQGYV
eZ\bgguo k_e_\uo b hipfhepadk \uBYDODQFKHYV ZLWK D YROXMB®H IURP
hkljh\_ Fhg_ P#bguk _o ] g _Ib. IRUPHG LQ DYDODQBREB BPIXYWFKPHC
Ibih\ h[tzfhf hl A“h nhjfdjmxlk VORSHV ZLWK D KMIDIE® RIVW

N dZ[jy ih ZziK\eagljya_dzZf_ggu_ kfelf $SYDODQFKHV DUH IRUF
h{tzfhf hl ~h bgf k\yagu_ kZleWK UHFU\VWDOOL]DWLRQ
gZghkh\h~gu_ ihlhdb h[tzfhf ARUPDWLRQ RI ZHDN OD\HUVJILQVLG'
nhjfbjmxlky k Zij_cetyy[ijv \ [Zkk RI VQRZ IDOO DQGIPRZDWHs 'HEUL"
\h~hlhdh\ \ ~_gm~Zpbhgguo WKH QXPHURXV VWUHDPV Lt
hiheag \uo pbjdZo b fmev”~Zo DQG ODQGVOLGH FLUTXHV

k_e_c h[tzfhf "h + jZa\e_|I k ZDWHUFRXUVHV HFORDHEWWE&E GHEUI
h{tzfhf [he__ + f jZza \' e_ IURP WR DQGPGLVFRQQH
Nhjfbjmxlkh _joghklgu_ hiheagh VWUHDPV ZLWK D YROXARIHHRE XS WR
kieu\u h[tzfhf kK ]Jem[tk ,Q ODUJHIOREZEWWH YROXPI
azZo\zZlz "h f ~_ex\bZev P 7KH GHORZLLBHULRG Ol
hleh” _gbc aZe_]ZxsboigZhfbhgt gWR 1RYHPEHU GS5HSHDWREVRLW\ RI |
l[j_sbgh\Zluo [ZaZevIZo b Zj P+ WLPH LQ \ORZY REHEULYV
[ _j_1h\uo kdehgZo nhjfpgmahky WKDQ + P WLPH LQ DIHDUV |
hiheaghb \ kdZevguo HptjhfhZoODQGVOLGHY DUH IRUPHG ZLROXPH
fb [he__ k ]Jemgdgh D GHSWK RI FDSWXUH RI URI
ihjh” [he__ ;elidh\u_ hiheaghb WKH VORSHV IDFLQJ WKH VH

\j_fy a_fe_Iljyk_gbc b bet
ijh"he bl _evguo "h ~_c¢ \ fhjkdr
b kihkh[gu \uaulZlv pmgZfb
Ahklblzliv [_j_]h\ KA &lbg Oh

ljbfhjvy GZz | _eZo klZjuoc
jZa\b\ZxNkgjbggu_ [ehdh\u_ Zk
hiheagb f_"e_ggh]lh kf_s_gb

\yvadhieZklbq_kdh]h

f LQ ORZ SRZHU GHOXY
GHSRVLWV RI IUDFWXUHG EDVDOW\
ODQGVOLGHV LQ URFNV

PRU PRUH ZLWK T
BiHEAMGK R1 PRUH WKDQ P D
VORSHV %ORFN ODQGVOLGH
DQG RU KHDY\ SURORQJHG

kf hdtzfy FDQ FDXDALWWXIQDW FDQ UF

.D]JDNRY 1 $ $YDODQFKHV GHEUIRWK | ORKZAH \) RIDH® RID REYBRGH V +D]D |

SURFHVVHV DQG SKHQRRHQD LVV

2, +6

SsS ,Q 5XVVLDQ DE\



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

fk Jem[bghc aZo\ZIZfihjlE’DNKDOLQ +RODNQGGR DQG
Nhjfbjh\Zgb_  hiheag_c b k_ SURYLQFHV 2Q WKH ERGLHYV
h[tzfh\ b fzZkkh\h_ nhjfbjh\Zgb EORFN DVHTXHQW ODQGVOLC
k_e_cijhbkoh”blhdly{g_ijb \uiZz ODQGVOLGHV RI YLVFRSOD'

kbevguo bgl _gkb\guo hkz’” YROXPH RI ZWKPD GHSV
ij_~r_kl\mxs_]h m\eZz g_gby ]t FDSWXUH XS WR P GHYH
\ualZggh]h kbevgufb ijh*he ODQGVOLGHVORQZE® BHBWIMH

"h ~yfb KmlhqgzZzy kmffz hk PDVV IRUPDWLRQ RI ODORZWOILGHV D
"hklb]lzlv ff GZ HWHHgh),. ZKHQ KHDY\ LQWHQVH SUHF
ijhbkoh”"beb dzZlZkljhAggul\uakec SUHYLRXV PRLVWHQLQJ RDYRFNV
eZ\bg b hiheag_c < ] VA~ SURORQJHG UDLQV 'DLO\ SL
\hklhggh_ ih[_j_"v_ hkljh\z \ PP ,Q SHR/SRIHOOHG LQ
g_eh\_dz \] \ ~ j\g_ Gt WKH YLOODJH RI 1DJBKNAR LQ
azZiz”gh_ ih[_j_"v_ hkljh\z \ NLOOHBQ DYDODQFKH LQ WK
g_eh\_d < k_gly[j_ ] h 6HSWHPEHU D ODQGVDILIKEH GHV'
jZajmr_g ihkzejukt ;K hdly][j_ %RGUL\ ,Q 2FWREHU D W

hiheagyfb [ueZ jZajmr_gZ Imjb E\ ODQGVOLGHYV

\ [mol_ Qmijh\Z

Dexqg_\u_ kelh¥Z_dzf_gguc k_e .H\ZRU®DWDODQFKH DYDODQFKH

eZ\bggZy ]_hkbkl_fZz e A\blghkMYDODQFKH JHRV\VWHP FRKHUHQW
Fhg_jhg hihea_gv hiheagk \dc fzZIKkkXY GHEULV IORZ EDVLQ GHEULV
[Zkk_cg k_e_\Zy ]_hkbkl_fZ k_elORZipiHORKKVWHP ODQGVOLGH ORQtF

<\ _" gb_ ihdZzazZzeh qglh [_a bamqg_gby hiZkguo

lib ohayckl\_gghf hk\h ]h[?zl‘kkl’é\bljbgylbyf j th kgb _gbx jbk

. S : klb kdZy ~_yl_evghklv [m~_lI

bahebjh\Zgguo || _jjblhjbc keZ[h?ﬂ;%k zg qﬁ A7\ZIv ibkdb Ae i kh
beb g_ aZk_ezgguo \ qZklghklb fzeuo hklih At J y 1l

b'K)
aZqZklmx hdzZaul\Z_|ky qlh gZ Ii HCL£ jblhlibb
jZa\b\zZxlky hiZzkgu_ wdah]_ ggu. J}nhr kaLi
azZljm~gyxsb _ Z ihjhc A Slv
g _\hafh guf \_~ gb_ ohayci{ll\ g

fre?
Nyl _evghklb H

HrgZdh hiZkgu_ Wdah]_ggu Lilfrk

] hiheagyfb [
mjbklbg_kdZy IjhiZz £+ _"bg!
’\bgyxsbc ijbklZgv k Jhklbg

h\ F g_jhg jbkmghd jzkiheh

fghlbo bahebjh\Zgguo jjblhjb L ebi_ A dbehf_ljzo hi
|h[ vy hkljh\Z KZoZebg
bamqg_gu beb g_ bamqg_gu b kadb 09 [-hc nimorbc \medzg >-
b hiheag_c ijb jZajzZ[hld_ Wdhghfb‘ \) TDe E g
:(jr;r;%?;:?kuyo Jh_dlhy—Ah \gbfng> bz hkijh\z k x]Z gz k_\_j =+
GZqz\r__ky \ ThAu k|jhb|g ((gevréydrrt])ét:]gz I(;faZ|Z Z gZ \hklhd
hkljh\_ Fhg_jhg Imjbklbq_kdh]h ie d’k%

DzZazdh\EZtbgu k_eb b hiheagb gZ hkljh\_ Fhg_jha_ igbpikko §Zy\elidhky
L <ui K ‘2, +6




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

Jbkmgh#ikljh\ Fhg_jhg =b”jhf_I_hjheh]bgq_kdb_ klZgpbb +ewv@®g® evkd
J)LJIXUBRQHURQ ,VODQG +\GURPHWHRURORJLFDOLOWR@YLRQV

Hkljh\ ij_~klzZ\ey_ | kh[hc k]é@Eljhdgug | < ]h m gZ hkljh\_ Fhg_
g_h] _gh\luc sblhh[jZzaguc \medZdldiphEZtkihhbg kdbc dhfie _dk k [Zahc
lbiZz >JZa blz_\z le_lg_\ ®@i_pkZevgu_ gZ[ex"_gby aZ eZ\bg

\uiheh"_gghc ijb\_jrbgghc ih\_jogkkkbyxugZ ijhp_kkZfb gz hkljh\_ Fhg_j
dhlihjhc \ukimizZxl g_kdhevdh hjprk\h{eb efgkno
Jhjguo oj_[Ih\ b \_jrbg <ukrZy hif_IdZ +epijgZImj_ h jZkijhkljZg_gbb eZ

KlZjbpdh]h f J ev_n = &badk]lggH_jjblhjbb KKKJ b Jhkkbb k\
ohefbkluc i 4 keZ[h baejzeiggzgu b k_eyo gZ hkljh\_ Fhg_jl
h[julbklu_ ;molu nhjfbjmxlky \ pNeevwfZlg R_dh DZjl
Z[jZabb [_j_l1h\ ij_bfms_KkI\_ggheblhehlZzp kdbo dhfie_dkh\ DzZ"Zk
\uoh”Z hkZ~hgqguo ihjh® Fuku jKKKJeyxsb_DZ"Zklj eZ\bg KKKJ

[molu keh  _gu [ZaZevIZfb q_oMdgdhgeh R\BMUW\uo j_kmjkh\ fbjZ = h
>?jhoh\ b ~j @ KjzZ\gbl_evghejpdg ggu DZazZdh\ @bjm_\ D
b ~hebggu_ mqzZkldb gZoh”ylky@bjm_dhc b 1_jh\ DZazZzdh\ @t

k_\_jghc qZklyo hkljh\Z Hkljh\ bajj abghmke2db

fghlhgbke_gguo f_edbo \h”hlhdh\ BKdexg gb_ khklZ\ey_ | jZ[hlZ >3RC

[hevrb_ j_db +* j Mkh\zZ ~"ebgRO df @b \ dhlhjhc mihfbgzZ_Iky h "\

j Fhg_ jhg "ebgz df ]b[_eb ex®_c¢c \ eZ\bgZo gZ hkljh\_ Fhg

Ilhklhyggh _ liZ ~Zgkdh _ grkZeZ gy f_klZ b gbkeZ ih]b[rbo

ijh"b\Zeh gZ hkljh\_ k ih l]hxu k<gly[j_ ] G G E_hgh\uf

gZklhys__ \j_fy ihklhygghlh gzZ¥XmgbdbyblgkZe ~h\zZl_eyfb \ k_\_jh \hk
gZklb hkljh\z ihke_ a_fe ljyk_
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ijhbkr_~r_Th ] [ueb hhgkZgw k_e_ \hf hqZ]_ k mqgzlhf o0zZjzd
k_ckfh]_ggu_ hiheagb >S_Igbdh\ Jhjg@o Piphl'bb hqZ]Zo I\zj*h]h iblZgby |
k\_~ gbc h[ hiheagyo gZ hkljinnj amevIiBIZf ijhoh~db b hibkZgby aZc

hiheag_\u_ ijhp_kku hkljh\Zz Fhdaghggbgr \ k_e_\uo hleh _gbyo
bamqg_gu OzZjzdl_jbklbdb k_e_c¢c b k_e_\h]h j
HrgZdh bf_xlky k\_~_gby h jZhghrgkbyphbklv ijhyle_gby k_e _\uo ijh
]b[_eb ex”_c \ eZ\bgZo hij _TN_eykbbkv gZ hkgh\_ fZl_jbZeh\ |
hiheagyo \ ]h*m hiheag f [Ww&kk&a}mirZgbc b jZkkgblul\Zebkv gZ
ihkzehd ;h”~juc fZl _jbzZeh)\ ]b”rjhf_I_hjheh]bqg_k

A A gZ[ex™ _gbc gZ hkgh\_ h[sbo aZdhghf.
F_Ih?u bkke_7~hlZgby w\hexpbb k e \uo ] _hkbkl f >DzZazdl
< hkgh\m gZklhys_c klZlvb Dhehdh9u@bjmD\Zazdh\ Z@ k mqzl

j_amevlZlu ihe_\uo bkke_"h\Zglteg| gBytehdguo fghlhe Igbo gZ[ex™_gbc

k_e_\uo b hiheag_\uo ijhp_kkh\ ikh\d "dAjbwjkyxsbfb Jhjgufb ihjh~rZfb

G : DZazdh\uf b K1 @bjm_\ufkgza hkfph\_ijhp_kkzfb gz x]h aziz

Fhg_jhg \ Jh~Am ih[_j_"v_ hkljh\Z KZoZebg k_e \u_ ]_|
Fhinhf_ljbqg_kdb_ oZjzZdl gibklwdbf mqzkld_ b gZ hkljh\_ Ft

eZ\bghk[hjh\ hij " eyebkyv gh~rghikodo_

fZI_jbZeh\ ihe_\uo bkke_"h\Epbe hiheag_c \ukhlZ b rbjbgZ nj

OZjzdl_jbklbdb eZ\bg b eZ\bgghHihdaghtZ Mbjbgz ahgu Zddmfmeypbb

bgl_gkb\ghklv ijhy\e_gby eZ\bggwo Ihjhphdg&khhiheag \uo hleh' _gbc 1jZ
hij_~_eyebkv gZ hkgh\_ fZl_jbZieh\szihlg_aungu jZalblby hiheag \uo ijh
bkke_n~h\Zgbc b jZkkgblu\ZebkvhijgZ2 dwedklv. dZd \h \j_fy ihe \uo jZ[h
fZ1_jbzZeh\ ]brjhf_I_hjhehjhqg Z§dboguf fzl _jbzZezf Fhjnhf_ljbqg_}
gZ[ex”_gbc gZ hkgh\_ h[sbo azZddwjzfdljghklbeb hij_~_eyebkv ijb ih
wlhexpbb kg_-"gh]h ihdjh\Z b ez2d\pglweigme _Idb Ihqgghklv =+ ff b e
]_hkbkl_f >DZazZdh\ .DIDNRYZ el/\§¢/h D Pz FZdkbfZevguc h[tzf hih
DZazdh\ @bjm_\ >j_\beh @ kkkgbmazldky gZ hkgh\_ ihe_\uo bkke
fZl _jbZeh\ fghlhe _Igbo gZ[exthghig ~ aeZ gbx fZdkbfZevghc ]Jem[bgu
kg_"guf ihdjh\hf b eZ\bggufb ijhpihkkZfly i@hsz~b hiheag \h]h fZkkb\z |1
x]h azizrghf ih[_j_"v_ hkljh\Z |/kAOZebgdlib\ghklb hiheag_\uo ijhp
eZ\bggu_ ]_hkbkl_fu gz wlhf miaZkipy_ fhklgZbo Zdlb\bazZpbb hij_ " _ey

hkljh\_ Fhg _jhg h”ghlbigu hkgh\_  ihe_\uo gZ[ex” _gbc b Zjol
ljb ihe_\uo bkke_"h\Zgbyo hifzf_jbywedhkv
kljmdImjgh j_heh]lbq_kdb_ 0ZjzdI_jbkizdigzk_e_c iZjZf_1jh\

b ihl_gpbZevguo k_e_\uo fZkklp\Vhhf_Ibhyheh]bgq_kdbo nzZdlhjh\ eZz\
k_e_\uo ijhp_kkh\ b Ibiu k_e_k_elM®bpuhiheag \uo ijhp_kkh\ \uiheg
\_jhylghc ~Zevghklb ijh[_]Z Kk_ehkgh\W\ukrbc fzZl jbZeh\ gZlex"_g
k_e_\hc Jhjbahgl ih k_e_\uf hjbrjdZfl_thiheh]bq_kdbo klZgpbc *Ze_.
Aj_\_kguo kl\heZo b [hjlZo k_eo©Wg jjhlg2e ©G_\_evkd?® b ©Fuk Djbevh

eblheh]bq_kdb_ 0Zzjzdl_jbklbdb b l}{ eshgz
k e \uo hleh'_gbc h[tzfu rbjbgZ nj P;er” eZibgguo  k_e_\uo

ahgu Zddmfmeypbb k e c iehldHR®&AE_bUQpihP_kkh\ gZ hkljh\_ Fhg
ihlhdz = heh]bg_kdh_ kljh_gb_ | _jjblhjb

QZklhlZ nhjfbjh\Zgby k_e_c jbeiv jhh™b debfzl y\eyxlky nZdlhj
Jh~h\hc Zdlb\ghklb hij_"_eyebkwijg2 &keddib bgl_gkb\ghklv ijhy\e.
ihe _\uo hp_ghd khklhygby juoehh[ehfhqguo
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eZ\bgguo k_e_\uo b hiheag_\uoijhdmp\ bkkhMgbo ]Jjmglh\ \_jog_q_I\_jlbqc
mkeh\by bo jZa\blby kh\j f ggh]lh a\_gv_\ JZkijhkljZg_gu
= heh]bg_kdb_ nzdlhju kdehgZo Z IzZzd _ \ "hebgZo jmqv_\ w

Hagbf ba hkgh\guo nzdlhjmn\\li2a% By -9m Zpbhgguo Ahjhgdzo H
eZ\bgguo k_e \uo b hiheag \ud—BffF-Kihyooh "j_klygh \Zemggu_
yleyxiky k\hckl\Z lhjguo ihjhr Bzyk4%gly lebgbkiuf — aZihegbl_e_f
bkke_~m_fmx I|_jjblhjbx HI gbBl'%EM@Rkgikuiguo kdehgzo Jimglu bf_x
KI_i_gv jzkge_gzgghkib j_ev_nz HRIIFciphagPy!n Teulhtuc khkizi Fhs
kdehgh\ b kdhjhkiv \u\_Ijb\zgby 9-''-Ilbgguo hijZahiZgbc baf_gy_Iky h

< ]_hehlbq_kdhf kijh_gbb bam4% "rfjp!dn\ f_lih\ gz iehsz%yo jz.
iZchgz ijbgbfzxl mqzklb_  \m&&dZM" §gfhineag_c | N
hkZ~ hqgu_ Jhjgu_ ihjhAu i7e h.]_,<gh\h] Z\lhjhf J[ueb hlh[jZgu ijh[u
g_hl_gh\hlh b q_I\_jibgghlh "NpapFq§ly ~nbabdhif_ozgba_kdbo
>Kbfzg_gdh =heham[h\ FbebgKJkBBEPIN' 92 mazkid_ nhjfbihizgby h
= heh]by KKKJ =iZgghbd eq\bg gz \hklhqghf ih[_j_"v_ hkljh\z

1Ze _h]_gh\u_ hleh1ggbjykdhcgz jZafhdZgb_ ihdZaZe qlh [ehdb Zj]

lhesb aWez]zxl phdhev kh\j 't §%hc qzkh\ jZzkiZzebkv ih 1j_sb
f _e_abkluf p_f _glhf gz

ihkljhcdb hkljh\Z Fhg_jhg 1j_~kiI26& 9%
i gl—Zf J

AbZ[ZaZfb [ZaZevIZfb | frr e _1zlukhojzgbirb_  p_ehkic
Imnhi_kqZgbdZfb b Ze_\jhebIZ'frEl)jeEHT]sXZsyﬁ? . :‘](“'hgb 'fh'ghk(';" Zj]bkf
fhsghklv lhesb khkiz\ey | f —¢'-K'-99 en —gby = s ]
<hkihqghfhg ihakdzy imeez 1 (hih"Z khkihbl ba Jebgbkluo qZkih
gb g |h fbhp gz jzZa\blZz gz _\hAkTr?q%'h]f—hbeh]fsb—kdb— . mlk‘?,hk
ih[_j_"v_ hkljh\Z Fhg_jhg hl [molﬁ,b_xJ b ﬁrt.‘k] thkl—\hf ”I‘O e NS Aok
k \_jghc hdhg_qghkib [molu \'Jh rmiﬁ’\xi {1 _i.hA k”h\ebvffp €
li_~"kiZ\e _gZ q_j ~mzgb f z&WGKIL4HR 1higuo ihjh™ mkehibyfb aZe.

i kqzgbdh\ Imnnbih\ Imnh\ zjlb&&BIREN £ Py A\h7APAT_sZxsbo  ihj
AbzIhfblh\ | _kgqzgbdb b  z8¢PigdgAkdbfb nZdlihjzfb I1h mke
\medZghfbdih\u_ < 2Zzjlbeeblzo??fed§BRVzy P ©0zizdl_jm pbidmey;
njZdpby khkiz\ey I kaku}.hit{..\th&szbo.|th’\Zo g.Z. hkljh\_ .th
H[sZy fhsghklv lhesb g_ ij_\urz_ii-"f!zte_gu Jimglhtu_ ihjhiu_-b iez
< jogxx qzklv kh\j_f _gghc iffkfjWeaph”u a_N_jlbaguo hieh _gbc 2

) ) ; | b h "bevgu \h~u \h~hghk
hkljh\Z Fh h Zihlgkdzy I1h'és2P99 gu_ ghko
J g_jhg ke Zihig y F]ie dkh\ fbhp_g iebhp_gh\uo h[jzZatl

. n
1 PQ dhihjzy \dexqz | \med2§hE -k : _
:b?k/\e!]l'pg@(zgkjl—bldhjbahglu b dhfie_dku

h(jzah\Zgby eZ\u eZ\h[j_dgbb [bZ¢ brjzZ\ebq kd k\
imnu [zazevih\ b Zgr ab{zazelthiM ihpk[gﬁb] jZ\ebqg_kdmx yav |
\h~ hkms_kl\ey Iky az

Imnhi_kqZgbdh\ Imnh]jz\_ebiHpathiug

\medZghfbdlh\uo Ze \jheblh\ <hba%EEF"J'A%BB\bhAZh'fhhkkn_J’gudohfh_kz:jir;]\\ b i
ijbgyl iha~g_fbhp_gh\uf = iebff ghyuf"° ghkguo dntie_ _AJZ
Fhsghklv lhesb = [he f hkms_kl\ey_Iky ih gbkoh”ysbf jh~gh

Juoeu_ q_I\_jIbqgu_h[jZah\Zg%@thk\_ngbtl)\kde:g\hf\h_\ i2\_\jbofg'hhlf\lguf_ \h
knhjftbjh\Zgu \ j_amevizl_  Gh'id lknf!'-00 - - ih™a_tguo
\u\_ljb\Zgby jzafu\z z 1zd _ i P39 gby

dhi Uo ihih”A b bf x| k abfb bA C (l?qgthK_ckqughklv hkljh\z
199 ) ~ J FWEHMQ(\ khhi\_Ikl\bb k HKJ ih dz

eblheh]bg_kdbc khklZ\ Thjh”*u ifg, Jgie_gu Myt rd 06 o
khihdmighklvx ~_ex\bZevguo Téx\%fé/v_jh [Zee Ith rdZe_ : [
[%eeh\ b K = [Zeeh\ ey ]

N _ex\bZevguo dheex\bZevgu<ot
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,, dZl_1hjbb ih k_ckfbq_kdbf IgbhckI\Zf h[hlZgbqg_kdb_ nZzZdlhju
kbevguo a_fe_ljyk_gbyo ihke_ iZjbfThh¥gbq_kdb_ nzdlhju \ agzqgbl
"ebl_evgh]lh m\eZ g_gby Jhjguo kth"gBeP Miebjmxl bgl_gkb\ghklv ijhy
\j_fy b ihke_ kbevguo "*h " fineffidmMluo k e \uo b ez\bgguo ijh
nhjfbjh\zZlvky [ehdh\u_ hiheang/\bf'zed/HbogZ hkljh\_ Fhg_jhg \eb
h{tzth\ hiheagb hieu\bgu Z 1Zdj_hk@lz@dg kdbo nzdlhjh\ gZ bkke._
eZ\bgu ijhp_kku djZcg_ g_agZqbl_evgh

LZdbf h[jzahf ] _heh]bq_kdb_ mkehRpy @& guc ihdjh\ gz hkljh\_ Kkl
hkljh\_ Fhg_jhg fZehijhggu_ igdp"yzg* fghlhe Igbfb Zgljhih]_gg
i_kgZgbdb eZ\u eZ\h[j_dgbb b "\har 1Z2d\b@tHdNdhihju_ ijb\_eb g_ lhe
jZathdZ _fu_ Ze_\jheblu b Zjlhgmklth- \ybx beb khdjzs _gbx iehs
khg_IZgbb k [hevrbf dhebqg_kI\Rfr jdhdPHP jZKkIbl _evguo nhjfZpbc hkljl
N _ex\bZevguo wex\bZevgh ~ @(deevguonjz]f glZpbb b fhazbqg
dheex\bZevguo b ijhex\bZevgugzkipngéhyhih ihdjh\z \ p_ehf 1j_h[e
bkdexqbl_evgh [eZ]hijbylgu “exém]%abbbbzyhkeb dmjbevkdh]h [Zf[mdZ
hiheag_\uo b k_e_\uo ijhp_kkh\ jzkipl _evgh]lh ihdjh\Z azZjhkeb dmjb

= hfhjnheh]bg_kdb_ nzZdlhju [Zf[mdZ % em]zZ = e _kz %
=_hfhjnhehlbg_kdh_ kljh_gb_ |_jjiih§gpb hkljh\z —hkiZevgZy qZk
hij_~ ey | bgl _gkb\ghklv ikfAevgwy mazZkldb b njZlf_glu *

hiheag \uo k_e \uo b eZ\bgguo i§kpPlkeygwo\dhfie_dkh\ >KZ[bjh\ b 7]
agzqbl_evghc kl_i_gb j_]mebjm_I Ké&zjzfiugguc e_kghc ihdjh\ khklhb
g_lhi_j_ghkz b kg_lhgzdhie_gby‘\lRiRRP U\ Zigkhbl_evguo khh[s_kI\ |
\ebyy gZ m\ez g _gb_ fzkkb\h\ JhdflUiui®jhrhjeZ”Zxl dzf_ggh[_j_agydb
hij_ ~ _eyy mkeh\by h[jZzah\Zgby b Vifg@éz\pbgA~"_kv 1Zd " \klj_qz
GZ hkljh\_ Fhg_jhg jZa\bl A_gQTp’ki\p_k‘gl‘gdjdql”gbdb hevrZggbdb |_fgholl
wjhabhgguc b A~ _gm~Zpbhggh'2[pAdew&uoou_ e_kZ E_khh[jZam
i_ev_.n knhjfbjh\Zgguc gz \méhihgdEfbggh gbo \ukimizZxl [_jzaz Wi
hkZ~"hqguo h[jZzah\Zgbyo 1gbkjloghubpZz DZygn_jZ _ev ZygkdZ
| jjzkbjh\Zzgz njz]f_glzjgh \u~r_kK#R&§bakglZy hevohigbd FZdkbfh\bg.
mjh\gy fhjkdbo |_jjZzk \ukhlhc kZoZebgkdbc b *j >KZ[bjh\ b 7]

f ?27bgkI\_gguf khojZgb\rbfky hl jm[h
Highkbl_evgu_ ij_\ur_gby khkiZ\éif\y miZlf_glhf aj_eh]h olhcgh]h
~h b [he__ f_ljh\ G2b&Ykdxy g_[hevrhc _|h mqZklhd \hae_
hif_1dZ hkljh\Z Fhg_jhg * Jhjz iRKZjdpah@hZkguc \ jZchg_ [molu Qmijl
f ZygkdzZy mqgZkl\mxl dzZf _ggZy [_jza:
lj_h[ez~"ZxsZy djmlbagZ kdeh§hP4eRhpkdZy hevohigbd FZdkbfhibg
~h f 9z Z[jzabhgguo b FEKQIZevgh _
hiheag_\uo mkimiZo keh'_gguo «_i@®¥y ahgZ kdehghl ahgu aZjh
ihjh~zfb mdehgu fhiml ij_\urzlv €f£\bg hljulZ ‘hiheag_c b hgz]ht I
>hebgu j_d b jmqv_\ bf_xI 9iklf88yuck_e_c eb[h aZgylz j_ndt
iihnbev dzf_gghc [_jzau k fh > _\_evgbdhf \ ih:
Lzdbf h[jzahf ] _hfhjnheh]dPdnkabd eb[h ebr_gz "j_\_kgt
mkeh\by gZ hkljh\_ Fhg_jhg [ez]#MbldpabdByhc jZklbl_evghklb b ij_"k

Zdlb\gh]h jzZa\blby hiheag \uo lig\wghkbhcpyzklbl_evghklivx
eZ\bgguo ijhp_kkh\

Kl ‘dimZebabjh\ZggZy j_~Zdpby KGbl ,, k_ckKbihikddeekjiXbhgZo F
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JbkmghdzZklbl_evgralgZ2lo aZzjh *_gby eZ\bg [molzZ Qmijh\Z Nhlh G :
JLIXUBBHIHWDWLRQ LQ WKH DUHD RI DYDODQFKH RUDNR)Y &KXSU

Ilhglb ih\k_f_klgh kdehgu aZA—jQQEZPH'f_I_hjheh]bq_kdb_ nzdlhju
bkdexq_gb_ khklZ\eyxl mqgzZkldb nhjf:btmj\%_igthjheh]bq Kdb nzdihju

hiheag_c b\ Z[jZabhggu_ mklmiuagk/\q—bl]t(]—:lvgguh-c KI_i_gb hij_~_eyxl bgl_g

thjh®u higz _gu _ L ilhvle dby b j_"bf eZ\bgguo k_e_\
LZdbf h[jzahf ~j_\_kgzZy JZk|t1|lfreeang?\lf18/ijhp Kkh\

gZ hkljh\_ g_ij_iylkl\m_| jZa\blbx hihﬁsggéjlﬁo]b"j_hf | _hjheh]bq_kdbo nz

k_e_\uo b eZlbgguo iJhpdhehkv_, 8% 06 k e \uo b hiheag \uo ijh

hkljh\_ Fhg _jhg \hh[s_ g _bljZ_| gg%ze%g%cei - - ~

. . b R§PGZ hkgh\_ fZI_jbZeh\ gZ]
\ j_]Imebjh\Zgbb eZ\bgguo |Jhp_kk£i “FK ©Fhg_jhg? 1Z[ebpZ iZkiheh
Ke_~m_I hif_Iblv —qlh  f9 .90 p1hyighe hif_1d_ fb A cki\m;

[ amkeh\ghc aZsblghc jheb e_kZZ 12d°_ jzkiheh' _ggu_ gZ x]h az

j_"hI\jZs_gbb —ezibgguo b h{Reag.\uo n\in\z Kzozebg =FK ©G_\
ijhp_kkh\ kbevgh

A ; H_m\_ebd_gf neydzy nif 1dz ok JhnZ 4
gzlex®_gbyt Zi\lhjz gz >zevg_f,<hiifhd ] jzkiheh  _gz \  df d
X“ghc Kb[bjb gz Dz\dZa_ JIM&¥iOR| hkijh\z Fhg jhg jbkmghd

ijhbkoh®bl koh” hiheag_c k nhigbif\Zgb, I nga  zikhexigzy hif _Idz
ih\_joghklb kdhev' _gby gb'_ dhjg,\hg Kokl fu

b hijul eZ\bg \ e _km ijb khfdgmink/k g & I_izkiheh gz A\ df
JlIJ:)Zeidhg\ e_km ij gmInk Py §d% 1 Rkijh\z Fhg_jhg jbkmghd
> ahkl_h @h | - nKZoZebgkdhc h[ezkib A _fph\z

dﬁ].z nKll \E' Flg_J_ng]__ k[ Z9PARKYDd in debfzim KKKJ GZ
nZdlhju j_Jmebjmxl oZjZdl_j _gflf‘ddb—zgﬂ*bzﬁmzc PijDZ\hngd ih debfzZIm KKK.
kg_lhgZdhie_gby \ ahgZo azZjh '*”_gby eZ\bg

Kihkh[kI\mx| m\_ebq_gbx kdhjhklb

i_j_djbklZeebazZpbb kg_"ghc lhesb I1zd "_ dzd

gZ x]h aziz~ghf ih[_j_"v_ hkljh\Z KZoZebg
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LZ[ebpZF_|_hjheh]bgq_kdb_ 0Zzjzdl_jbkibdb gZ =FK ©Fhg_jhga
7DEOBHWHRURORJLFDO FKDUDFWHULVWLFV REERD G L\QW DWR. RIGKH OR

F I _hjheh]bqg | F_kyp
0ZjZdl_jbklb ORQWK =h~
OHWHRURO <HDU

EkpUDeEwnll L ol 9 9O 0y ]

Ki_"g_f_kyag4y
Il fi_jZImjZ \hg@g"mqgZz
f K

ORQWKO\ DLU
WHPSHUDWXUYH f[&

Kji_*g_f_kyqggh_
dhebqg_klI\h hkz~dh\
ff

$PRXQW RI
SUHFLSLWDW|LRQ| PP

FzZzdkbfZevgZy
kmlhqgZy kmffz
hkz~dh\ ff

OD[LPXP GDLO\
SUHFLSLWDWI|LRQ| PP

FzdkbfZevgZy|kmflfZ
hkz~dh\ az 0Zkh\
ff

OD[LPXSRUHFLS
IRU KRXUV | PP

Ki_"gyy f_kyapZy [b
fzdkbfZevgZy
lhesbgzZ kg_"glh]h
ihdjh\Z gz
f I _hiehsz~d_| kf

$YHUDJH PRQWKO\ DRG
PDI[LPXP VQRE FRYHU
WKLFNQHVY DW WKH
ZHDWKHU VLWH [FP

Hkljh\  Fhg_jhg hlghkblky Hmkz%dh\ Ih kjzZz\g_gbx k ~jm]bfb jZc
azZiz”~ghfm jZchgm X'gh KzZkZzebdBghdZc hkljh\ Fhg_jhg bkiulu\Zz_1I g
debfZlbg_kdhc h[eZklb dzZd b kidédvahizrghbygb_ \_I\b lzieh]l]h Pmkl
ih[_j_"v_ hkljh\Z KZoZebg ]*_ ih gjH\my gbxikwlhfm a~_kv + kzfzy |
Aim]lbfb h[eZklyfb abfhc hkeZ[_WZdZedmgkgphc h[eZklb abfZ b kZfh_ lzie
kK_\_jh aziz~gh]h fmkkhgZz b mkbeb\Z_Ilky
pbdehgbq_kdzy ~_yl_evghklv Z \h \lhjmx
iheh\bgm e [Z \uiz”"Z_| [hevrh_ dhebqg_klI\h
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L _fi_jZImjguc j_"bf ihkdhevdm \ kj_~g f az ]h~ \uiz~z_|
Kj_~g_lh~h\zy | _fi_jzIimjz \hdhdAkZ"dh\ ijb bo \ukhdhc bgl_gkb\
hkljh\Z Fhg_jhg khklz\ey | fKlZ[ebpAgp ;hevr__  dhebg_kI\h h

\lhjhc ~_dz~u ghyljy ijhbkohAb\|uiZ_’\jZ__O|hk Z\lmklz ih n_\jZev f_gvr__

ki_~"g_kmlhgghc | _fi_jZImju q_j_ab pAKIZ %E®jhEm!Z

_Z hljbpZl_evguo agZq_ghc Ki_~"g__ dhebg_kl\h hkzAdh\ azZ ol
Kzfuf oheh~rguf f_kyp_f yley likybhghzgpyliv fZjl khklz\ey_ | ff +

dh]~rZ kj_~g_f_kyqgzy I_fi_jzimjZh\mld~@Bebq_kI\Z H7*gzdh \ hi*_ev

himkdZ _Iky gZ hkljh\_ ~h fbema&ba_kldk INzjruo hkZ~dh\ fh™ | agZq

‘[khexlguc fbgbfmf | _fi jZImju ha¥hddy kj_"g_fghlhe_Igb_ ihdZaZ
fbgmk fK hif_qzeky \ yg\zj_ :hgqvicZ2kndg hkzZ~rdh\ \uizrZ |\ yg\Zj_
mklhcgb\uo hljbpZl_evguo | _fi_jzImj Ki_fwrdehlhe_Ig__ dhebqg_kli\h hkZ
gZ[ex~Zxlky hll_i_eb dh]~rz |_fi lizewjz irghh” 1h~Z  Zij_ev hdly[jv khk
ih\urz _Iky ~h fK ff KzZfuc ~h ~ebluc f_kyp £ Kk_gly

< dhgp_ fzjlz ijhbkoh~bl @hekghakl\h hkzZ~dh\ + ff < i

kji_rg_kmlhgghc I_fi_jZImju \havmidlrog_j_abykpbdehghl b IZcnmght \ 7
kihjhgm iheh'bl_evguo agzq_gbck @!%lihija4gz9_kdhevdh kmlhd fh-_|
bgl_gkb\guc ijboh” kheg_qghc[hprpzhpwaghc ghjfu hkz*dh\ LZd |\

rZevg_cr__ ih\ur_gb_ I_fi_jzImju \hh~nkgphagZy kmffZz hkzZ~dh\ gz
brzl hq_gv f_"e_ggh gZ[ex"ZX@kW9gi@t_ khklZ\bez ff ij
\ha\jZlu oheh”h\ ki _~g _fghlhe Ig_c¢ kmff_ hkz~dh\ aZz

< i_j\mx iheh\bgm e _ 1z gz~frkywikdbkf 1Z[ebpZ
fhj_f b ijbe_]Zxsbfb jZchgzZfb ij_h[eR@Z ¢guc ihdjh\
ZglbpbdehgZevguc Ibi pbjdmeypbb \jyatmdgsuc kg_"guc ihdjh\ gz hkl
fzkk ihwlhfm gZqZeh e_1Z gZ hidhiy\ jnighonfij¥m I1ky \ gzqze_ ~_dz]

iZkfmjgh_  ijhoez”~gh_ b Ah\Aebj\ﬁaij_AngZ_dhijhbkoh’\bl \ gzqZe_ Z
bgl_gkb\ghklv ~h " _c¢ keZ[Zy b Hdsedydz Kidh ghlh ihdjh\z 1Z[ebpzZ
hkz~dh\ g_\_ebdh \Zjvbjm_lky gZ hldjuluo mqzkldZo

- Kztuf lzieuf f_kyp_f yley Iky Z§Imkinkh ihehku dzd ijz\beh khkl:
kj_~g_f_kygghc |_fi_jZlmjhc \ha”“moZs ZfK9z ih~\_1j_gguo mqgzkldzZo
fzdkbfzZzevgzy fh™ _| “"hklb]Zlv fKahkib]ZIv k
Gzijz\e_gb_ b kdhjhklv \_ljZz | _jbh~ fzdkbfzZevghlh kg_lhgzdhi
Abfhc gz hkljh\_ Fhg_jhg ijlhqelzAlky gZ dhg_p n_\jZey + gZqZeh
\_lju k_\_jguo jmf[h\ kh kj_~gbfb kdHGKLIy¥evrZy Ihesbgz kg_-gh]h ihd
f k E_Ihf JhkihAkN\mxl \_lju %Z¢@%"H\rZyky gz f_I_hklzZzgpbb ©Fh

x]h \hklhqguo gzijz\e_gbc 2z bohkka¥gnklp kt 1Z[ebpZ Qbkeh
mf_gvrzxlky ~h f k <h \j_fy ijRghheagpyf kg_-guf ihdjhihf + ‘
IZcnmgh\ b abfgbo pbdehgh\ kdhjhKiNhygQz kg_-ghc lhesb gZ hkl
fh> | ~hklb]zIlv b [he__ f k gbdh]*Z b gbd_f g_ bamqgZehkv h"g.

HkZAdb azdhghf_jghklb w\hexpbb kg_“ghlh i

A ) >Dhehfup DzZazdh\ = gkbhjh\kd!
 H%gbf ~ba \Z'g_crbo ”Z@D'Bw\\ @ iha\heyxl h[hkgh\.
hij_~ eyxsbo mkeh\by JZa\bIbymI\

N _ NiZKAUO ebiheh]h kl1jZIb]jZnbg kdb_
wdah]_gguo ijhp_kkh\ hiheaghb o}(h—f(? d%%\bﬂﬁ “ghlh iAAMDPONRY HW

yley_Iky j_"bf hkz~dh\ _ DO Dzazdh\ = gkbhjh\kdbc @b
< wihf highr_gbb hkijh\ Fhg jhg, bim \ > \beh @ gz
0zjzdl_jbam_lky g_[eZ]hijbylguft mkeibythachihigu ~ k  zgZeh]bgg
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dhfie_dkzfb gz x]h azZziz*ghf ih[_jKZwnZbklgh\X G_\_evkdhf jZchg_ KZoz
KZoZebg jZchgu h~ghlbigu_ ih K\[etdkhbahbdkmghd =\ df hl \hkl
l1_hljZnbq_kdbf oZjZdl_jbklbdzh[_j_"bwtkljh\Z Fhg_jhg

mklZgh\e_gh \ h”ghlbiguo ezZg”rZnlZoj_a&evlzl_ fu bf__f \k_ hkgh\
jZkiheh™ _gguo \ jZaguo jZchgZo mihjibf@dIvkyqlh \ yg\zZj_ fZjl_ gZ hk
h~rghlbigZy ih k\h_fm kljh_gbx bFmiyalhlyg kdbf kg_"ghc lhes_ \haghbd
0ZjZdl_jbklbdzf kg_"gZy lhesZ >Dhkeehifgp ggu_  kg_"gu_ kehb \uihec

.DIDNRY HW DO Dhxhddphymigufb e "~ygufb djbklZeeZfb kd_e
= _gkbhjh\kdbc @bjm_\ DZadelBbkkZ@bhpf_ \eZ\bghhiZkgu_ kehb jbkn
>j \beh @ GZebgb_ 1Zdbo kehz\ \ k\hx hq

Ilhkdhevdm kg_"gZy lhesZ dip\hkbjh\_ d nhjfbjh\Zgbx eZ\b

Fhg_jhg ijhoh”bl k_~bf_glZpbx bwtbE]lgglbag \kdh]h b iheb]_g_Ibq_kdh]kt
Ib~rjhf_I_hjheh]bqg_kdbo b ] _him[eazbr @ xlsbwo gZb[hevrbfb kdhjhklyfb
mkeh\byo koh”guo k mkeh\byfb gZajphrbZiZvgihd¢ kbehc

ih[_j_"v_ hkljh\z KZoZebg kKi<dpjuehf ]b~jhf_I_hjheh]lbqgq_kdb_ m
kKljZIb]jZnbq_kdbo dhehghd kgboghkljhhgsbhg_jhg [hevrh_ dhebqg_kI\h F
kljmdImjz |_dklmjz KkljZlbnbdZpbywlbhdEZgbq_lkgllb gkb\ghklv bo \uiz”n
oZjZdIl_jbklbdb gZ hkljh\_ Fhg_jho~*hegBl xéwgh_ aZe_]Zgb_ kg_"gh]lh iF
azizrghf ih[_j_"v_ hkljh\Zz KZozZehdy "tkéjlgugb_ b ozZjzdl_j w\hexpbb
bf_Iv koh~gh_ kljh_gb_ IThwlhfmh®esy hpgKbedygzZzy _]h i_j_djbklZeebaz
kljh_gby kg_"ghc lhesb gZ hkljhk_j Ptog_jhabfu [eZ]hijbylgu "ey |jZs&
fh gh bkihevah\zZlv "Zggu_ h kljheghbglgwo gkhce_ \uo b hiheag_\uo ijhp_k
lhesb gz x]h aziz”~ghf ih[_j_"v_ hkljh\Z

Jbkmgh#ljZlb]ljZnbq_kdb_ dhehgdb kgahghalhkesb gby eZ\bg gZ kdeh
[_j_1h\h]h mklimiz X]h aziz”~guc [_j_] hkljh\Z KZoZebg
JLIXUBLWYV RI VQRZ WKLFNQHVYVY LQ WKH DYDODQI® H M& DHJ WELRXIWV]K
FRDVW RI WKH 6DNKDOLQ ,vODQG
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Jbkmgh&Z\bghk[hju b eZ\bghhiZkgu_ kdehgu gZ [_j_]lh\uo mElgbiZw hkljh
eZ\bghhiZkguo mqgzZkldh\ b gZijZ\e_gb_ "\b _YyDYN&KZFRP Nhlh k kz
JLIXUBHYDODQFKH FDWFKPHQWY DQG DYDODQFKH VDR SH N XRI BVUKLHH |
DYDODQFKH KD]DUG DUHDV DQG WKH GLUUHRW MRKHRILOIWHD ¥ D RK K

J_ameviZiu b bo h[km'A_gb_ X kbgl_g_lbq_kdb_ eZ\bgu fhdjhlh

N bgkheypbhggu_ b ZM"\_dpbhg
EZ\bggu_ ijhp_kku nhijfbjmxsb_ky \h \j_fy ih\ur_gb
< j_amevlzl_ ihe_\uo bkkie M h\Ziglde \ha oD \lur_

eZ\bghh[jZzamxs_]h j_ev_nZ b ZgZebaZ Zjob\guo
k\_"~_gbc b "Zgguo f I _hjheh]bg_kdbo
gZ[ex™ _gbc mklZgh\le_gh glh eZ\bghhizZkgh
[he _ | _jjblhjbb hkljh\Z Fhg_jhg GZ

| _jjblhjbb hkljh\Z \u”_e_gu eZ\bghk[hju \k_o
fhjnheh]bq_kdbo Ibih\ ehldh\u_ eZ\bghk[hju

b hkh\gu_ kdehgu EZ\bghhiZkgZ [hevrZy qZklv
| _jjblhjbb hkljh\Z jbkmghd

EZ\bgu nhjfbjmxlky gZ kdehgZo \ukhlhc

f b dimlbaghc = f f b gz [_j_]h\uo
kdehgZo djmlbaghc = f f jbkmghd 1~
ijhbkoh”~bl h[jmr_gb_ kg_"guo dZjgbah\ hl
[jh\db kdehgZz

Nhjfbjmxlky eZ\bgu \k_o ]_g_Ibg_kdbo
Ibih\ >>ax[Z DZazdh\ [@

X wib]_g _lbg_kdb_ b iheb]_g JbgmodEhlidh\uc eZ\bghk[hj gZ kdeh:
eZ\bgu k\yaZggu_ k i_j djbklzeebdlz\ddhcmkimiZz Z Hkh\gu_ kdehgu
kg_"ghc lhesb b nhjfbjh\Zgb_f \gmlg&Z\gghk[hju [ \  Nhlh G : DZaZdl
eZ\bghhiZkguo kehz\ JLIXUHYDODQFKH FDWFKPHQWYV RQ

X kbg]_g_lbq_kdb_geZhﬂ)rgukg_]ZFRDVWDo OHGJH Z $YDODQFKH
k\_* \uiz\r_]lh b f_I_e_\hlh nhjfbjmxs®PYODQFKH VORSHV [ \ 3KR
\h \j fy kg _]hiZz*h\ b f | e _c beb kjZzam ihkdLHROD\ $ .D]DNRY
hdhgqZgby
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EZ\bgu nhjfbjmxlky \h \j_fy kavipjiZzi'hbq_kdh]h b iheb]_g_lbq_kdh]r

b f | e ¢ bijb hll_i _eyo h[ezZz”"Zxsbo gZb[hevrbfb kdhjhklyfb
H[tzfu eZ\bg % hl Ah jZajimrbl_evghc kbehc

FZdkbfZevgu_ h[tzfu eZ\bg \ fgh]hkg_"gueZ\bghk[hjZo x]h \hklhqgg!

abfu fhlml "hklb]Zlv f wdkihabpbb ijb ij_h[ezZz~"Zxsbo \
EzZ\bgguc j_ " bf k_ \_jguo k_\_jh azZizrguo jmf[h\ hJ[jZ
Ez\bgu \k_o ]_g_lbg_kdb&9— ®{f\Ihdih\ Aukhlhc [he__ b \ha

nhifbjmxiky jZa \ e | Ez\bg%rhi%he fEiobau

i _jbh~ ~eblky k ~_dZ[jy ~h k_j _~bgK_zwj\gy ijhp_kku

| _jbh~ Zdlb\gh]h nhjfbjh\zZgby eZibgmevlzZl_ ijh\_~zgguo bkke_ "h\.

gZb[he__ hiZkguc i_jbh~ 7~eblkyhkljh\dZ[jjyhgh jhg \uyle_gh glh k_e

fZjl [Zkk_cgu aZeh  _gu \ [Zkk_cgZo fgh]hq

li_h[ez~Zx| kbg]_g_Ibgq_kdb\h"eMblgu
k\_> _\uiz\r_]h kg_]Z b iheb]_g_lbg_K&kuo \h~hlhdZo jbkmgdb

eZ\bgu ba klzZjh]lh i_j djbklZeebah¥Bpgmghklky bjya dzZf _ggu_ k_eb h[tzf
gh\hlh kg _1Z nhjfbjmxsb_ky \h \j_fy~hbevgudd Jem[bghc ~h f z 1zd
kg _lhiz~h\ b f_ | _e_c¢c AZ gZkh\k\kopglhhizRZeb gZghkh\h”~gu_ ihlhdb
fh™ _I \uizklv [he__ ff hkzrdh\"hazZ knildb %

hdheh ff 1Z[ebpZ <h \j_fy dzZdthevrbo \h”~hlhdZo jbkmghd
kg_Jhiz~h\ ijhbkoh”bl fZzkkh\h_ nmhfbphmxdby Jjya _dzZf_ggu_ k_eb h[tzfhf
eZ\bg f K_eb ba wlbo [Zkk_cgh\ jZa]jm~

< yg\zj_ fzjl_ gZ hkljh\_ Fhlgji jhg \

kg "ghc lhes_\hagbdZxl hkeZ[e _gguK kg Vwu [Zkk_cgu aZeh _gu \ 7h
kehb \uiheg_ggu_ dimigufb jengwdufjdokmghd \' A _gm~"Zpbhgguo \
djbklZzeezfb kd_e_Ilgh]h deZRkHiheadjfiuo pbjdZo b fmev~rZo jbkmg
eZ\bghhizkgu_ kehb jbkmghd nhjfbjmxlky dzZd ijZ\beh kdehgh\u _

GZebgb_ 1Zdbo kehz\ \ k\h& ehquj “wgzZ]b \ hkgh\ghf ijbmjhq_
ijb\h~bl d nhjfbjh\Zgbx [e4\Bhlg\uf mkimizf

Jbkmgh#& e \hc [Zkk_cg \ jmke_ jmqgvy Z Kdehgh\luc kc & Rhe pggkRhcg
\hjhgd_ [ Nhlh G : DZaZdh\Z
JLIXUMHEULYV IORZ EDVLQ LQ WKH VWUHDP EHG D QGR®HGH EUI
IXQQHO [ 3KRWR E\ 1LNROD\ $ .D]DNRY
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Jbkmgh#ileh  _gby ]Jjya_dZf_gguo k_e_c khr_"~rbo \ hdly[j_ ]
Nhlh G : DZazZdh\Z K1 @bjm_\Z
JLIXUHHSRVLWYV RI '"HEULV IORZV WKDW RFFXUUHG DQR¥WREHU
6HPHQ 3 =KLUXHY

Jbkmgh#&_e_\u_ [Zkk_cgu Nhlh K I_j\mobgZ
JLIXUMHEULYV IORZ EDVLQ 3KRWR E\ 6HUJH\ 3HUY XKI

K_e_\hc j_"bf khijh\h " ~Zxsboky \uizZ”_gb_ [hevrl

K_e_hizkguc i_jbh~ ~eblky kd%?jbaﬁ-ykli\_t%\hkil\dh\ _'Z[edbpfu .
ghy[jv \dexgbl_evgh Kj_~gyy ih\Ihj§[bi|I1|*f<g(}h\Z§ - \]Jyf?d_l Zf_gguo  k_
k_e_c h[tzfhf ~h  nhjffbjmxsboky4l—1PklibihiZg yli_ ]

fZeuo \hAhlhdZo + jza o | ndj_kighklyo [molu Qmijh\Z jbkmghd

Ih\Ihjy _fhklv k_e_c h[tzfhf [hEiheag_\u_ ijhp_kku
f nhjfbjmxsboky \ [hevrbBliheag_\u_ ijhp_kku jZkijhkljZg_g

\h~*hlhdZo =+ jZa \ e_| \k_c I_jjblhjbb hkljh\Z Fhg_jhg
:dlb\baZpby k_e_\uo ijhp_kkh\f_oZgbafm kf_s_gby b hkgh\

ijhbkoh”~bl dzd ijZz\beh \ bxe_ hidhydimjgjlo fhjnheh]bqg_kdbf ijbagzdz

ijhoh ~_gbb ]lem[hdbo pbkleédghm_fhc [_jjblhjbb gZfb \u”_

hkgh\guo IbiZz hiheag_c
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x i1h\_joghklgu_ hiheagb hiee\b&klZjuo k ]Jem[bghc aZo\ZIlZ ihjh~*
kieul\u k ]Jem[bghc aZo\zlz ihjhftz¥h 1Zdbo hiheag_c fh _I khklZzZ\
hitzfhf f f

x [ehdh\u_ hiheagb \ kdZevguo ihhypghklgu_ hihieagbgu
k Jem[bghc aZo\ZlZ ihjh~ ~h f Kiptg¥ulzhjgbjmxlky ij_bfms_kI\_ggh ¢
hiheag_c fh | ~hklb]Zlv b hljZgzgguo d fhjkdhfm [_j_]m kde
[he _ dimlbaghc f f \ fZehfhsguo *_ex\bZ

x \lhjbggu_ [ehdh\u_ ZzZk_d\_glguf Jjuoeuo hleh _gbyo =+ ijh"m
hiheagb f_"“e _ggh]lh kf_s _gby IfajMhe®yp dhj_gguo ihjh" aZe_]JZxs
\vadhiezZklbq_kdh]h kf_s _gby jzal\bhpxgbielpyhgzgh\uo Ij_sbgh\Zluo [ZaZ

ZjlbeeblZo jbkmgdb

Jbkmgh#iiheagb hieulbgu kieulu khr_~rb_ \ hdly[j_ ] Nhlh G :
JLIXUHDQGVOLGHV WKDW RFFXUUHG LQ 2FWREHU SKRWHE

JbkmghdDheex\bZevgh »_ex\bZevgu\ dhidljkoghybjh\Zbkiyea gv hieulbgZz
\ hdly[j_ ] 'h\_joghklv kdhev' _gby hiheagy + Zjlbeeblu Nhlh G
JLIXUH&ROOXYLDO GHOXYLDO GHSRVLWYV ZKHUH WE&HQO D/WX®VDIEIG HR
WKH ODQGVOLGH LV PXGVWRQHV 3KRWR E\ 1LNROD\
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DzZd ijZ\beh 1Zdb_ mqgzkldbj_skedh\glwfb kdZevgufb ihjh~Z:
N ex\bZevgufb hleh” _gbyfb fhsghkbtdx gklb\gh m\ezZ gy fufb ijb kg _JhlZy
“h f dhlihju_ ij_"~klzZ\e_gu \QjZk\ygthb ZIfhkn_jguo hkzZ~dh\

s _[_gbklufb hleh _gbyfb k \dexq Qgdbjzfdl_jghc hkh[_gghklvx hihee
f edbo ]Jeu[ kdZevguo \medZgh] hgeudbghjlyZ kfhjkdbo [_j_]Zo y\ey Ik
]Jebgbkluf aZihegbl_e_f Juoeu_ &fl\s jpdbggud [_j_lh\hc ebgbb b jZ
h[jZzah\Zgby i_j_dju\zZxl k_ju_ |j_Hlithek\Zluwuo hleh  _gbc fhj_f

iehoh jzafhdzZ fu_ Zj]lbeeblu yleyBkdekyg gb _ khklzZ\eyxl hihea
ih\_joghklvx kdhev' _gby khr_~rboahhifbpagske_ky \ k_e_\uo [Zkk_cgZo hl
hieulbg LhesbgzZz "~ _ex\bZevguolZdied hgheag c¢c qZklh yleyxlky bklh

khklz\ey | \ kj_"g_f f IN\zj*hc khklZ\eyxs_c¢ k_e_\uo ihlhdh\
Hiheagb nhjfbjmxlky \ ~_exVhewnguae \ [hevrbgkl\_ kemqgZ_\ g_ khc

hleh” _gbyo ij_"klZ\e_gguo "j_K\e "kbdvgh keZ[uo kljmdImjguo k

\u\_|j_euo Zjlbeeblh\ k f_edbfbkf\ZseZimgadbihjh”"

\medZgh]_gguo ihjhn k km]eb#lhkd tif hiheag_ c fhiml "hklb]Z

aZihegbl_ e f b ihg\_ggh jZklbl_evguf keh ff Z
l1Zzd”_ s_[_gbklufb hleh” _gbyfb k ]JebGklokljh\_ hif_g_gu [Zd _ hiheac
aZihegbl e f knhjfbjh\Zggufibh”~\b dB8 \ualZggu_ [_j_]lh\hc ZJ[jZak
\medZgh]_gguo h[jZah\Zgbyo h[\h~*g_gb_f | _eZ hiheagy

Ih\_joghklvx kdhev' _gby hihe@dhdh\u_ hihtagbdZevguo ihjh”Zo
yley Iky ih\_joghklv dhj_gguahjfbhphxky gZ [_j_]lh\uo kdehgZo djm
ij_~klZ\e_gguo \u\_I|j_eufb kbevghkeh  _gguo dhj_ggufb ihjh~.
lj_sbgh\Zlufb ZjlbeeblzZzfb b \medZlgkhrhgdglufb

JbkmghdHiheag_\u_ pbjdb [ehdh\uo hiheag_c \ kdZevguo ihjh~;
JLIXUHDQGVOLGH FLUFXVHV RI EORFN ODQGVOLGF

;ehdh\u_ hiheagb koh”yl dzZdkihXZhjgh \oaulZlv pmgZfb dhlihju_
\j _fy a_fe_ljyk_gbc b beb ~hddbVglwo[_j _]1h\ hkljh\h\ KZoZebg Oh
ijh"he bl _evguo “h "~ _c¢ I1Z[ebpu Iljbfhjvy

H[tzfu [ehdh\uo hiheag_c fhd¢mljbggu_ [ehdh\u_ hiheagb b hi

"hklb]Zlv b fhe__ \yvadhieZklbg_kdh]h kfj$bjgbylky gz
;ehdh\u_  hiheagb koh”yl \ klfdjjkadmhkiheag \uo fZkkb\Zo kj_~gbc
Zd\Zlhjbx jbkmghd Ihkdhevdih\ ]eomgtblgllb dhlhjuo \ klhjhgm fhjy khk

[ j_1h\ hkljh\Z ij \urzxl f hihegghbkmghd Lzdb_ hiheagb jZa
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gZ ih\_joghklb klZjuo hiheag_c h&ehheddbud d gZ[moZgbx Jebgbkluo i
\lhjbggufb hiheagyfb [he__ iha~glzZd] g ijBptobbl d mf_gvr_gbx mklhcqgb

jbkmgdb hiheag \uo fZkkb\h\

LZdb_ hiheaghb keh  _gu klZjmZleba Zjob\guo fZIl_jbZeh\ b fZI_j
]lebgbklufb hiheag_ \ufb hleh  gbeyfbuo £t bkke_ ~h\Zgbc ihdzZaZe glh
jZaeh b\rbfbky Ze_\jheblzfb b Z[hkevablZfbhiheaghb gZ hkljh\_ KZa
=ebgbklu_ hiheag_\u_ h[jZah\Zgbnyhjfdbg magd ky \ ijb a_fe_Iljyk_gby
Kk [y s_[_gv b f edb_ Jeu[u ijhbaedvgdtobo ihke kbevguo ~h '~ _ ¢ >D
\medZgh]_gguo ihjh# \@

H[tzfu hiheag_ c fhiml AhkibNHMbjh\Zgb hiheag_ c gZ hklj

f Fhg_jhg \hafh gh b \ i_jbhr aZe_]

Hiheag \hc j_“bf kg_"gh]lh ihdjh\zZ \h \j_fy ]Jem[hdbo hll

Hiheag hizZkguc i_jbh” ~eblky"k
Zj1Z ih ghy[jv \dexq®N hprogh\Zgb
hiheag _c k\yazZgh k \_k_ggbf %]'%Ff'

bgl _gkb\gufb ijh~he bl_ evgufb h
Zlizabhggufb ijhp_kkZfb [ulZx] \ IZzehf khklhygbb Bgl_ gkt

Kbevgu_ b ijh”*he bl evgu !nyﬂpz (5(19 JZ ijb\h7bl d \hAthA_Zq— ba_
ijb\hAyl d h[\h~Ag _gbx hiheag \ud®fFkkp\hy 94kus_gbx eZlhc ih"kibez
keh” _gguo juoehh[ehfhqgufb dheecke\gglg\vug% hleh”_gbc b nhjfbjh\z
A ex\bZevgufb hleh' _gbyfb b d H[K‘ﬁ"/@
dhglzdih\ f "Am iezklZfb ]hjguo ihjRA3

kdZevguo fZkkb\Zo ih\_joghkl é“'zf Ze«/'ky Janazizionl - v
hiheag_c Djhf_ Ihlh i_j_ m\ez%< 0 €b ) g_lhg 1\ I

ijb\hAbl d m\_ebqg_gbx kdhjhkib Jzé?m' g‘heh]bq kdbo gb\Zevguo
heh]b dbo mkeh\byo

khlih)h "@ﬁsboky \uiz™_gb_f [hevrl

dhebq_kI\ brdbo hkz~dh\

JbZ\Peh \h \lhjhc iheh\bg_ fZj
—ey Jijmglu ih” kg_"guf ihc

h\Zgb hiheag_c¢c 1zZdh]lh ]_
); xlh aziz~ghf ih[_j_"v_ |

Jbkmghd<lhjbggu_ [ehdh\u_ hiheagb Z b hihea_gv \yadhieZklleg_kdh]h
klZjhlh [ehdh\h]h hiheagy \ ;molZ Qmijh\Z LmjbkdbgZ Kdlec ¢&hZja]hik |
hiheagy Nhlh G : DZazZdh\Z
JLIXUHBHFRQGDU\ EORFN ODQGVOLGHV Z DQE8QMQQGCGWROLEHKW EREGL
ROG EORFN ODQGVOLGH \ &KXSURY %D\ 7KK WREUQLLN QYWGCHFORSD
B3KRWR E\ 1LNROD\ $ .D]DNRY
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hiheag_c hiikjlhYbg\ual\Zgguf kbevgufb ijh*he bl_ev

khklzZz\ey | \ kj_~g_f jZa \ ehkzZpellkdb\uo>Zgguo h dhebq_kI\_ h
hiheag c¢c =+ jZa \ e | \uiZ\rbo gZ =FK ©Fhg_jhg? azZ fZc hc
:dlb\bazZpby hiheag_\uo ijhp_kkh\ b ]Th~h\ \ij_~r_kl\mxsb
k\yvazgZ k \_k _ggbf kg _JhlZygb_ fhbopdagkbligubb”~ g |
ijh~he bl_evgufb hkzr"dzfr"gZdh gZ [eb Zcrbo =FK ©G_\_e\
i_j_m\eZ gyxsbfb hiheag_\u_ h[jBdhi\ dbjpebhg? \h \k_o kemgZyo \uiZz
Z[jZabhggufb ijhp_kkzZfb gZjhrewrdbftdhebqg_ _kl\h hkz~dh\ [Z[ebpu
mklhcgb\hklv hiheag_\h]h fZkkb\Z < ¥YA]lmkl_ ] khrze [hevrh
njhglZevghc ahg_ hiheagy \*hev[gdhdhhacftjjhea gv Ilhgqguo ~Zgguo h]

k ckfbg_kdbfb

ijhp_kkzfb Z

ih"\_j]rboky Zgljhih]_gghfm \ha” ibkl\bxv +hkljh\Z Fhg_jhg

g_ hjlJZzgbah\Zg

guf ~he guf

ih\_joghklguo \h”"

Bf xsb_ky

nhjfbjh\Zgbb gZ hkljh\_
glh

ihdZaul\Zxl

\uiz™_gb_f kbe

k\_~ gby h

\k _
vguo

hghb

bgl gkb\guo

kbevguf ij_~r_kl\mxsbf m\ezZz g_gb_f ]Jhjguob

LZ[ebpZF_kyqgu_ b kmlhggu_ kmffu hkzZ~dh\

]

agZq_gb_

gg_Imlgz\kligZzo fukzZz KZoZjgZy =heh\Z gZ

h[jZzahf KklkglqhzZzy kmffz hkz~rdh\ azZ Z\]mKkl
=FK ©Fuk Djbevhg?
kg mogZ vfgh]he _Ig__
[hevrboknhlitheggf c fZdkbfmf ff
[ueb &xGyaZgukdeé

khklZ\beZz

x f

gz =
+ ff ijb kmlhqghf fZdk
hkZzfdhyzZb =FK ©OFhg_jhg? = f
ff IZ[ebpZz
\uiZ\tco hihgagx kil\pbhg

7TDEOBRQWKO\ DQG GDLO\ SUHFLSLWDWLRQ WRWDOV IRU WKH SHUL

F_kyp KmffZ hkZAldh\
Z AZIm
- i ORQWK 9
F | _hjheh]bq_ hkﬁﬁxikgghygﬁ( Q nhjfbjh\zghly
0Zjzdl_jbklbg ] g hiheagy ff
OHWHRUROF;aﬁng:ggTL o | o o $PRXQW RI
FKDUDFWH OROHURO 1 ’ | SUHFLSLWDWLRQ
GDWH Rl OPQGVO]
PP
Dhebq_kI\h hkZFdy jhg G | "Zgguo
azZ f_kyp ff
G_\_evkd
$PRXQW RI
SUHFLSLWDWLRQKSHiycRRQWK
PP
FzdkbfZevgZy N
kmihgqgzy kmffzg Fh9_ihg G_I "Zgguo
hkzAdh\ ~ZzIzZ | ff
OD[LPXP GDLO\g | eyvkd
SUHFLSLWDWLRG GDWH
PP Fuk Djbevhg




=B>JHKN?J:
< k_gly[j_ ]
jZajmrbe ihkzehd ;h”~juc gZ
ih[_j_"v_ hkljh\Z Fhg_jhg
lj_"~iheh bl_evguc h[tzf

khklZ\be

LZ[ebpZF_kyqgu_ b kmlhggu_ kmffu hkzZ”dh\

]

* f

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

+

hihedgylZ[ebpZ

<Uuli

[hevrhc hihe&_&yqgZy kmffZ hkzZz~dh\ azZz Z\]mkl
gEkH K hdFuk Djbevhg?
G _\_evkd_

khklzZ\beZ

ff ijb kmlhqghf fzdk

\uiZ\ oo Rk e agx kil\jbhe

7TDEOBIRQWKO\ DQG GDLO\ SUHFLSLWDWLRQ WRWDOV IRU WKH SHUL

F_kyp KmffZ hkz~Ndh\
=FK jZkklhyghb ORQWK gZ "Zlm
F_I_hjheh]bqg_| hkljh\Z Fhg_j nhjfbjh\Zghy
oZjzZdl_jbklb df hiheagy fif
OHWHRURO| +\GURPHWHR 9 9 9 _ $PRXQW |RI
FKDUDFWH| VWDWLRQ GL ' B R SUHFLSLWDWLRQ
ORQHURQ GDWH RI ODQGVO
PP
Dhebq_kl\h hkiZRHf\jhg G_| "Zgguo
az f_kyp ff G \_evkd
$PRXQW RI
SUHFLSLWDWLR§X DHbevhg
PRQWK PP
FzdkbfZevgZy| Fhg_jhg G_I ~Zgguo
kmlhggZy kmffiZG _\ evkd
hkz~rdh\ ff
OD[LPXP GDLQ¥Fuk Djbevhg
SUHFLSLWDWLRQ PP
k_glyl[jy ] \h \j_fyGZb[he__ djmigu_ “bkehdZpbb
a _fe Iljyk_gby ijhbahreh ifjbkokiji\dy_g u kdehgzf keh' g
nhjfbjh\Zgb_ hiheag_c¢ FZdkbfZeavgulcehhptZixsbfbky iZqdZfb Imnh]_
hiheag_c “hklb]Ze >S_Ighdh\ @kgzZgbdh\ Ze_\jheblh\ b Zjlbeeblh\

A _fe ljyk_gb_ fZ]gbIm~hc

qZk fbg

Aghf LZIZjkdh]h

df d k_\_jh
>S Ighdh\

gZ hkljh\_ Fhg_jhg khklZ\bez

06.

< k_gly[j_ ]
k_\_jh \hklhgghc

hike_~h\Zgb_

kzku B h Ik 1jh\ Zf

ihke_ ~Zgghlh a_fe_ljyk_gby G G fE>$glg\ludhb

Aim]bfb bkke ~h\ZIl_eyfb >S_Igbdh\

mklZgh\e_gh qlh [hevrb_ k_ckfh][hgegurb hih eheegabg b
ggbdpmvuadzZfblguo ke _~h\ hklZlhgguo ~_|

h[jZah\Zebkv |

j_bfms_KkI\ _ggh

h[jul\bkluo [_j_]Zo

@

ifihdlathfradvguo h[tzfh\ hlf _gZebkv gZ k

k_d ih f_klghfm AjbfgdbjhihZgguo \ k_ \_jhaziz»
ijheb\Z gZ Jem[bgZijz\e _difoh >S _Igbdh\ @

\hklhdm hl hkljh\Z Fhg fihsguo ihdjh\guo q_I\_jlbqgu

@ Bgl_gkb\ghklv &léd _ljgkygby gZ dimluo kdehgZo

[Zleleek gitnh{dlZ%egzgguo mqgZkldZo nhjfbjl

hiheagb \ \b~_ kilmi_g_c beb dh

ijh\h”ipehkegghklvx ~h f dhlhju_ kimkd

<ukhlZ kl_ghd kju\Z ~hk

GZaxluehkljh\zZ Jueb hif_g_gu ebry

g_ h[gZjm _gh

< ]Jem[bg_ h

kKljh\z &
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Djhf_ h[\Zeh\ b hiheag_d~h¢wveldehgZ g_[hevrh]h oj_[IZ kimkd
azZj ]bkljbjh\zgh fgh  _kI\h [hevrbd bj fZeuo qgZklb [molu Qmijh\Z gZ
lj_sbg >S_Igbdh\ @ G_dhlhpzizBbghghbkdhjhg_ hkljh\z
ijhlylb\Zykv gZ jzZkklhygb_ "h fHbdZdh b \ wihf kemqgqzZ_ \ ij_"r_kI\I
rbjbgm ~h ihemf_IljZz DjmigZy IjhpfloglE\Zggdbx hiheag_c¢ i_jbh” gZ hk
kjZ\gbl_evgh jh\ghf 1ljZ\ygbklhfFrhddjhrgg \uiZzeh [hevrh_ dhebqg_kl\h h
ijbf_jgh \ _1h kj_~g_c qZklb [ueZ IEZ[g@dbjpZ _gZ

LZ[ebpZF_kygqgu_ b kmlhggu_ kmffu hkzZ~dh\ \uizZ\fbco hihgagx kil\pbhs

]
7TDEOBIRQWKO\ DQG GDLO\ SUHFLSLWDWLRQ WRWDOV IRU WKH SHUL

F_kyp Kmffz hkz/4dh\
. =FK.jZkkIhygp ORQWK .gZ_’\ZIm
F I _hjheh]bg_ | hkljh\Z Fhg_|j nhjfbjh\zZghby
oZjzZdl_jbklb df hiheagy ff
OHWHRURO| +\GURPHWHR 9 9 9 9 _ $PRXQW |RI
FKDUDFWH| VWDWLRQ GL ' Y 7 | SUHFLSLWIDWLRQ
ORQHURQ GDWH RI
ODQGVOLIGH PP
az f_kyp ff e \"evkd
$PRXQW RI
SUHFLSLWDW|LR(Xk Dhitevhg
PRQWK PP
FzZzdkbfZevgZy . A
kmlhqgzy kmffz "9-1N9 G_l"Zgguo
hkz~dh\ ~Z1Z | df\ evkd
OD[LPXP GDLO\
SUHFLSLWDW|LRUX [5jb gwHh g
PP
< hdly[j_ ] Vj_amevlZl_ kbevguo ] \”*_j_\g_ Gbrbozfz aZziz
aZly guo "~h "~_c |Z[ebpZz ipHbahneh hkljh\Z \ eZ\bg_ ih]lb[ q_eh
fZkkh\h_ nhjfbjh\Zgb_ hiheag_c higZg&bfa mkeh\bc h[jZah\Zgby €
f ihdzau\z | qlh wlb eZ\bgu hJ[jZah\Z

< jZchg_ [molu Qmijh\zZz ZzZ\lWjmiloehj_ lh\uo kdehgZo m ih”~gh by
aZj_]bkljbjh\Zgh ~h  hiheag_c hj&kihgzZ]Zebkv ~_j \gb <ukhlz kdel
Ms j[ hl eZ\bg k_e_c b hiheag_c f dimlbagZ =+ f f Lbi eZ\bghk
lh bf_xsbfky k\_ A _gbyf gz "KRMRUC kdehg _ _
Fhg_jhg ijhbkohAbeb dZIZkljhnu \u \Zzgj g koh7~beb A\ n_\jZe_ £ \ i_
koh~hf eZ\bg b hiheag_ c fzdkbfZevghc I|hesbgu kg_"gh]h ihdjl

kbevghc kl_i_gb _]h jZajuoe _gh
EZ\bgu | nhjfbjh\Zgby \ kg_"ghc lhes_  eZ\bghi
1 VA_j_\g_ GZ]ZoZfZ ydrkdhakk_~ki\b_ i _j djbklZeebaZpbb

ih[_j_"v_ hkljh\Z jbkmghd \ eZhessb ifbxlf §hd
g _eh\ _dz



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

LZ[ebpZF_kyqgu_ b kmlhggu_ kmffu hkzAdh\ \uizZ\rbdihejadyf kl\fbkéb

]

7TDEOBIRQWKO\ DQG GDLO\ SUHFLSLWDWLRQ WRWDOV IRU WKH SHUL

F_kyp Kmffz
“FK jZkklhyd ORQWK hkfzﬂ:\gz
F | _hjheh]bqg hl hkljh\z nhifhin\zdb
y 0Zjzdl_jbkl Fhg_jhg df y hiheagy| ff
OHWHRURO| +\GURPHWH ] ]
FKDUDFWH DO VWDWLR 9 AN BN RRE BEE ' S$UPI-TFXLQSVI\_/V\|/?I$WLR
I/URP ORQHU IRU GDWH RI
ODQGVOULGH PP
Dhebg_kl\h | Fhg jhg G _| ~"Zgguo
hkz~rdh\ az fkyp
ot G "\ _evkd
$PRXQW RI _
SUHFLSLWDWERKDIPgVHY
PRQWK PP
FZdkbfZevgZygrng jhg G | ~"Zgguo
kmlhqgZy kmp{eZ
hkz~dh\ ff | G_\_evkd
OD[LPXP GDLQ\Jk Dijevhg
SUHFLSLWDWLRAQ P
JbkmghdHkljh\ Fhg _jhg * ~ GZ]ZoZzfz ] \ezZ\bg_ ih]b[eh
+ i ;h™juc \ k_gly][j_ ] iZajmr_g hiheag f + N _Agbjhfhiheag \

jZkihez]Zeky i ;h”juc + Imjbklbg_kdZy ljhiZz jZajmr_gZ hiheagyfb

JLIXUHORQHURQ ,VODQG *+ YLOODJH 1DJDKDPD

DQ DY

*+ YLOODJH %YRGUL\ LQ 6HSWHPEHU GHVWURRKG E\KD FXDZIIBBW (
ORFDWHG LQ WKH YLOODJH %RGUL\ H QRRWREWMWUDLO GF
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Jbkmghdlj_"ihezZ]Z_fZy ]jZgbpZ hiheagy jZajmrb\r_]h i ;h”juc \ ]
*RRJOH (DUWK

JLIXUHTKH VXSSRVHG ERUGHU RI WKH ODQGVOLGH WKDW GHVWUR
*RRJOH (DUWK

JbkmghdLmjbklbg_kdZy ljhiZz jZajmr_ggZy hiheagyfb \ hdly[j_ ] NI
J)LIXUHF WRXULVW WUDLO GHVWUR\HG E\ ODQGVOLGRY LQ 2FWR

Hiheaghb K_eb
< k_gly[j_ ] hiheag_ f [ue jZaKhr*ggbc h[ ms_j[Zo \ualZgguo k_
ihkzehd ;h~juc jbkmgdb ijhp_kkzfb g_|I
o< ondiyli 1 hineagyfb [ugf
jZajmr_gZ Imjbklbgq_kdZzZy ljhiZz ijheh” _ggZy hl
ijbgZzeZ ~h [Zau hl*uoZ \ [mol_ Qmijh\¥ jjekmegHd!_ \uiheg_gguo bkke_*
KZfZ [ZaZ hl*uoZ [ueZ \ha\_mkiZghgz _lgke_ qlh gZ hkljh\_ Fh

klZjh]h hiheagy jbkmghd ihA\hZabbaBxhkly]heZ\bggu_ k_e_\u_ b hih
\ ] ijb\_eb d ih\j_ "~ _gbyf itifhpjguka
kl _ghd EZ\bghhizkgh [he _ | _jjblh,

hkljh\Z Fhg_jhg Nhjfbjmxlky eZ\bgu



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

]_g Ibg_kdbo Ibih\ ij_bfms_kI\_ggh \h Whijybjh\Zgb_  hiheag_c b k_
kbevguo kg_lhiz*h\ b f_|I e _c [hevrbo h[tzfh\ b fzZkkh\h_ nhjfbjh\z

< jmkeZo \h~hlhdh\ \ ~_ gmhzZplhhggwo k_e_c \k_o Ibih\ ijhbkoh
\hjhgdZo \ hiheag_\uo pbjdZoi_hbhtuevAdoZz”_gby kbevguo bgl_gkt
nhjfbjmxlky k\yagu_ Jjya_dzZf ggkiZzr"dk\ eithke ij_~r_kl\mxs_]h m\ezZ"’

:dib\bazZpby k_e_\uo ijhp_kkh\ ijhpkod blihjh? \ua\Zgghlh kbevg
bxe_hdly[j_ ijb ijhoh A _gbb ijémlhikdblo evgufb hkZ~dZfb
pbdehgh\ khijh\h ~Zxsboky \uizZ”_ @& hkljh\_ Fhg_jhg \
[hevrh]lh dhebgq_kI\Z hkz~dh\ ]h~"Zo ijhbkoh”beb dzZIZkljhnu \ua

GZ hkljh\_ nhjfbjmxlky kotheddgbeZ\bg b hiheag_c b ijb\h~b\

hieul\bgu  kieu\u [ehdh\u_ hiZegmb gbx h[t_dlh\ b khhjm _gbc Z |

kdZevguo ihjh”"Zo GZ |_eZo klzZjueh\hiheldbfc® jI\Zf

jZa\b\Zxlky \lhjbggu_ [ehdh\u_ Zk_d\ I :

hiheagb f _Ae _gghlh kf_ s gby b hﬁé]ﬁéé@ghk'b

\vadhieZklbq_kdh]h kf_s_gby \lhj \ujz z_1I [eZ]h*Zjghklv
<h \j fy a_fe Ijyk_gbc beK kb@bgmahnkl_ k Z\lhjhf ijh\h~b\r_fm

ijh~he bl _evguo ~h '~ ¢ gZ fhjkdidhe _[uj_]dkke_"h\Zgby eZ\bgguo k_ce

hkljh\Znhjfbjmxlkjehdh\u_ hiheaghihaag_\uo ijhp_kkh\ gZ hkljh\_ Fhg_

kdZevguo ihjh~"Zo h[tzfhf f b ?2: lhA"hevkdhfm ex[_agh ij_~hklz\b

[he__ WIb hiheagb koh”yl \ fhjkdkhx"zdbXIhbkemqgZyo Jb[_eb ex”_c \ e

b kihkh[gu \uau\zZlv pmgzfb dhhijlgh\_fHhg_jhg

Ahklb]Zlv [_j_]h\ hkljh\h\ KZoZebg OhddZc”h b

libfhjvy

Ebl_jZImjZ SHIHUHQFHV

‘leZzk KZoZebgkdhc h[eZkigh’ $WODV VQH]KQR OHGRY\NMK GHVXUV
= < Dhfkhfhevkdbc b BF KBMudY NQ .QBIBUPMEODV RI 6Q
k SHVRXWFHYR@ROXPH LQ |

‘lezk kg_"gh e_~h\uo j_krjkd\ fL@ .RWO\DNRY 9 0 HG OR’
Lhf \ odg DgbdZj ~ < F DhI.LUHFWRUDWH RI *HRGHV\ I

F =M=D K S ,Q 5XVVLDOQ
= h]jZnby ezZ\bg® j A~ KF F $WODV 6DNKDOLQVNRL REOI

E: DZgZ \Z F F=M Kk S5SHILRQRPVRPRO VNLL ,*09 HBLU\N

= heh]by KKKJI L HkIjh\ Kzgfe\é)FgRZ RXB@'Q:U\DO 'LUHFSW |
| Thehlbg kdh_ hibkzgb DQG &DUWRJUDSK 0 5X
. < KbAhj_gdh F G_A7jzZ 'I\XED 9*HRJUDILFKHVNLH SU

PHWRGLN SURJQR]D ODYLQF
PDORLVVOHGRYDQQ\NK UDLF
JHRJU QDXN >*HRJUDKBXKLFBO SUL
GHYHORSPHQW RI WHFKQLTX
SHULRGV IRU OLWWOH H[SOR

=jZggbd <BR\_j _ggu_ ihjh”u
Fhg_jhg LZIZjkdbc ijheb\
:dz~_fbb gzZmd lhf

‘2, 6

>ax[Z < <=_h]jZnbq_kdb_ 1 sy yv gmVFRZ 3XEO 068
jzajz[hldb f_Ih~"bd ijh]lghaz e

| £ 5XVVLDQ
i_jbh~h\ “ey fZehbkke_~h\Zg

A\lhj_n Abkk « dzg~r ]_h]j gzmdURNKRYA 9 ) =KLGNRYD /6
EoM ‘ 6LU\N , 0 6KLORY 9 1 *HRORJLFKH

YD ORQHURQ <DSRQVNRH PR
Rl ORQHURQ ,VODQG *BRDRRI -DSD




9RO , V'V

+<'5263+(5¢(

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

?jhoh\ < N @b~rdh\2\lEgKgdhEDb JHRIL]ENBRORJ\ DQG *HRSK\VLFEV(
Kbjud B F Rbek\ ke@]bg_kdh_ QR SS ,Q+5XVVLDOQ
h\z Fhg_jhg Yihgkdh_ fhj_ JOHLVKPD@®H®D >'HEULNQLQRZ®@
]_hnbabdZz < Ko % *LGURPHWHRL]GDW 3XEO S
A_fph\Zz B DebfZl KZoZexyRJuDIL\D ODYLQ >*HRJUDSK\ RI
E =b*jhf_I_hbanZl k O\DJNRYD 6 0 .DQDHYD / $
DZAZklj eZ\bg KHKKJ >Zevgbc <I3XEO RI 068 S ,Q 5XVVLDQ
lth~j_~ E: DZ&Z_\Zb"jhf_I_t *HRORJL\D ¥6665W 7 2VW

K JHRORJLFKHVNRHRRBRINDRILMKH 866
DZAZklj k_e_c IKKKJI>Zevgbc <| YRO 9RO 6DNKDOLQ ,VO
KZoZebg b Dmjbevkdb<uimkiph\ZGHVFULSWLBOQ@RUHQNR HG

E =b”jhf_|_hbanzl 1HGUD S ,Q 5XVVLDQ
DzZzazdh\ 6&_:heh]lbg_kdb_ b ez *UDQQLN,PQHRXV URFNV RI
djbl_jbb hp_gdb ezZ\bgghc b k_ 7TDWDU 6RNODR®\ (DUWK 6FLHQFH
ijb kljhbl_evkl\_ ebg_cguo khl YRO QR SS
ijbf_j_ h KZoZebg >bkk d4¢bdzg?2,] _he 6 ; 5XVV

gZmd X' 'gh KZoZebgkd KKUDQQLN 9JGYHU]JKHQQ\H SR/

DZazdh\ & nhjfbjh\Zgbb eZ\bg

FZl _jbZeu Jeypbheh]bq_kdbo
<ui K

DZazdh\ W\hexpbe Rhc ] _hkbkl

ijhp_kk kzfhhjl]zZzgbazZpbhb m

KljmdImj =_hjbkd Z <« K

DzZazdh\=G g Ibg_kdZy deZkkbn

b k_e_c K[hjgbd fZl_jbZeh\

gZmqgghc dhgn_j_gpbb k f

mqgZklb_f ©=_h"bgZfbhpkdkixu

ijbjh~rgu_ dzZlzZkljhnu Hiul G
] X'gh KZoZebgkd fZy

<eZ”b\hklhd
K

DZazdh\Mkeh\by k_ckfh]_gghc
hiheag \uo ijhp_kkh\ gZ h KZ:

>ZevgZmdZ

fZl_jbZeh\ <k _jh&kbckdadtz m:«
dhgn_j_gpbb k f_"~"mgZjh~gtl
©=_h"bgzZfbg_kdb_ ijhp_kku
dzZlzkljhnu Hiul G_nl_]lhjkdz?2
KZoZebgkd fZy ] <ezZ"
>ZevgZmdZ \ Lhf K
DZazZzdh\ G : @bFEnlR*KdZ ihkl
kj_"~g_fzkrlZz[guo dZzZjl ijbjh~g
dhfie_dkh\ ljbdez”~gZy
gj_a\ugZcgu_ kbImZpbb b a_f
<ui K

ORQHURQ 7DWDRNN DN \SSINRIDL Y
YRO SGR

.DGDVWU ODYLRP 6665'DO QLL 9RYV

>&DGDVWUH RI DYDODIRXXN RI WK
7KH )DU .(DQDMH@ / $ HG  /H
*LGURPHWHRL]GDW S ,Q 5X

.DGDVWU VHOMRP 66B® QLL
6DNKDOLQ L .XULO VNISDBBWURYD
PXGIORZV Rl WXROXBEDU (
6DNKDOLQ DQG WKH .XAH@.QVODQG\
3XEO *LGURPHWHRL]GDW Q5

.DUWD OLWRORJLFKHVNLNK
HNJIRIJHQQ\NK SURW VADMARKWR 6D NKI

>0DS RI OLWKRORJLFDO FREF
PDQLIHVWDWLRQV RI H[RIJHQRXV
6DNKDOLQ VFDOH 7\XWUL( @
6HUJHHY HGV ORVFRZ 3X

'LUHFWRUDWH RI
5XVVLDQ

.D]DXNRY *HRORJLFKHVNLH L C
RFHQNL ODYLQQRM L VHOHY
OLQHMQ\K VRRUX]KHQLM QD
NDQG RH®OQDXN >*HRORJL
FULWHULD IRU DVVHVVLQJ I
KD]DX®L®J WKH FRQVWUXFW

RQ WKH H[DPSOH RI 6DNKDOLQ
*HRORJLFDO DQG PLQHUDO
ORVFRZ S ,Q 5XVVLDQ

*HRGHV\ D¢
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Dzazdh\ G : @bjm.Adkhghfbc .DIJDNRY 1 $ 2 IRUPLURYRQLL ODYL
dzl_]hjbb ijbjh~rguo k_e_\uo d IRUPDWLRQ RI DYDODQFKWM LQ WK
ijbf_j_ h KZoZebg@l_jbZ&u R. JO\DWVLRORJLFKHVNLNWWDRVVOHGF
\k_jhkkbckdhc dhgn_j_gpbb JODFLRORJLFDO \BWEGLHV@SS
mijZ\e_gb_ ijbjh~gufb jbkdZfb¢ . ,Q 5XVVLDQ DEVWUDFW LQ (QJOLV!
] Fhkd\z Zij_ey ] F .DIDNRY 1 $ (YRO\XWVL\D VI
K SURWVHVV VDPRRUJDQL]DV
Dzazdh\ G : =_gkbhjh\kdbc X <VW@KMWXK »(YROXNWRRQHRRWKH GH
EblhehkhzlbljZnbq_kdb_ ¢ SURFHVV RUJNGOIDWLRQ R
kg_"ghlh ihdjh\z Djbhkn_jz AVWebbXFWKMEBHV@EN >*HRUDVNG@R
L < K Ss LQ 5XVVLDQ VXPPDU\ L
‘2, .= .D]JDNRY 1 $ *HQHWLFKHVND)
Dzazdh\ G : @bjm_\ K I >]JVHOHL >*HQHWLF FODVVLIL
EZ\pgu_ ]_hkbkl_fu h KZoZebg PXGIORZBE®RUQLN PDWHULDC
hkljh\h\ =brjhkn_jZ HiZkgu QDXFKQRL NRQIHUHQWVLL V
yle_gby L <ui K ©*HRGLQDPLFKHVNLH\SURMWWHVV\ L
DZjlZ eblheh]bqg_kdbo Hhfhey\dkh\2S\W 1HIWHJRUVND?® J <X]KQR 6D
wdah]_gguo ijhp_kkh\ h Kzc PD\D J  >3URFHHGLQJV

IhA j_ A~ LBIfbgz | VFLHQWLILF FRQIHUHQFH 3*H
K jl._\Z F =M=D 1IDWXUDO +D]DUGV /HVVRQV RI 1HI
Dhehfup WIfmdimjZ kg ]z b e, SDNKDOLQVN 0D\ 9ODGLYRVWRN :
bgrbdZpby F GZmdz , 'DO QDXND E 9RO ,QBXVVLDQ
Dhehfup W #jby wihexpbb \ ki :PIPNRY 1.8 8VORYL\D VHLV

RSROJQHY\NK SURWVHVVRY (
IRU VHLVPRJHQLF DFWLYDWL
6DNKDOLQ6ERQWDQNE @ DWHULL
QDXFKQRL NRQIHUHQWVLL V

kg_Jh\_~_gbb F =7?HK k
GZmaghdezZz”rghc kijZ\hqgbd i
KKKJ k_jiKb jby Fgh]he Zligdu

\uimkdZo <uimkd KZoZel o«HRGLQDPLFKHVNLH SURWV
thej_n =8|lZghilhc E  =b"jhf 55\ 1HIWHJRUVND2 J <X]KQR 6D
K PD\D >3URFHHGLQJV RI

I_jh\ < NK_e_\_"_gb_  mqg_[gl VFLHQWLILF FRQIHUHQFH 3*H
F=_h]jZnbg_kdbc nZdmevl_| F=1pwXUDO +D]DUGV /HVVRQV RI 1HI
JZa'blZ_\zZ G = le_1lg 2_hKh]h6DNKDOLQVN 0D\ 90DGLEVWRN
]_hfhjnheh]blmc khq_jd hkljh\z F 'DO QDXND k 9RO ,Q33XVVLDQ

FZI_jbZeu F_""mgZjhkgofebg DIDNRY 1 $ *HQVLRURYVNL
ijh_dlz ©JZklbl_evguc b "b\hlg 'UHYLOR7®KW® VWUDWLJUDSKL
Fhg_jhg?® <eZ”b\hklhd >Ze\ VQRZSBHBEORWDOV RI *ODFLRRRJ\

K LVV SS '2, $R* $

KZ[bjh\ J G KZ[bjh\Z G > .D]JDNRY 1 $ *HQVLRURYVNI
Dhizgbgz : < ,_eygbgz Y I /@WRYRMRDWLIUDILFKHVNLH
ljbjh*ge iZjd ©HkIjh\ Fhg_jhg® SRNURYD >6QRZ OLWKRVW
KZoZebgkdh]h fma_y < & ULRVIHUD =HPOL >(DUWKYWR&U\RVSH
Kbfzg _gdh <1 =heham[h\ < QR SS ,Q 5XVVLDQ DEVW

B Fhg_ jhgHEfzjlbgkdzy hkljh '2, =
kbkl_fZ yihghfhjkdh]h j_]bhgZ DIDNRY 1 $ =KLUXHY 6 3
< K % VUHGQHPDVVKWDEQ\NK NDL
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KijZ\hggbd ih debfZlHkKKKhiZ NRPSOHNVRY >0HWKRGV IRU FRQ\
]bAjhf_|_hjheh]bg_kdb_ y\e gty YEDOH PDSV RIX®@DWRXUDBA| P
j A > N EZaZj \hc KZ&XZgh 3ULNODGQD\D JHRHNRORJL\C

KZoM=DK k JHPHO Q\L NDGDVWU >$S

Ne crfZg KK eb E =bAjhf (PHUJHQFLHV DQG /DQG &INGDVWU
B K B -~ SS ,Q 5XVVLDQ

R_dh : BAZdhghf_jghklb nhjfbj -DIDNRY 1 $ =KLUXHY 6 3

iihJgha k e ¢ F G_Ajz NDWHJIJRULL SULURKGRRSKOHWXNHOHY\N

S Igbdh\ GPmgzfb F Gzmdz  SYLRHUH R ~6DNKDOLQ >7I
QDWXUDO PXGIORZ FRPSOH)|

.DIDNRY 1 $ *HQVLRURYVNL\ g9y, 58FE8XbadoEo@\ 6KHV)

'UHYLOR7BH VWUDWLIUDSKL oo HUHOWVLL ©2WVHQOND
VQRZSDFQQDOV RI *ODFLROR

e : ” N ULVNDPL 5%tVB ORVNYD D

: : J >0DWHULDOV RXWKIHD @LEWK $00

BRGROVNL\ ( $ JIXPL . 6XFKNRYVAUVPHINWUNQE ODQDJIHF

3K\WLFDO DQG VRFLHWDO VWDWHMWLFV IR RVERSWEYUFSWMQARZ @

DYDODQFKH KD]DUGV RQ 6DN 3XEO 58'1 SS ,Q 5XVVLDQ
* -RXUQDO RI *ODFLRORJMNNRY PRO-KLUXHY 6 3 'L

.12R 35 . JHRVLVWHP\ R 6DNKDOLQD

>$YDODQFKH JHRV\WWHPV RI

,VODQGG@RVIHUD 2SDVQ\H ¢

>+\GURVSKHUH +D]DUG SURFHVVHYV
YRO LVV S® 5XVVLD

LQ (QJOLVK '2,+6

.RORP\WVBWUXNWXUD VQHJII
LQGLNDWQRD WWUXFWXUH
LQGLFDVRMVME@@EO 1DXND
5XVVLDQ

.RORP\WV7HRUL\D HYRO\XWV
VQHJRYHBHQWKHRU\ RI HYRC
VQRZ VWRBVHAR® 3XEO *(26
,Q 5XVVLDQ

1IDXFKQR SULNODGQRL VSUDYRFKQL
VHULB6HUL\D 0OQRJROHW:
Y\SXVNDNK 9\SXVN 6DNKDOLQ
>6FLHOWSOLHG UHIHUHQFH |

8665 VHULHV 6HUHBW GDOWOWL
LVVXHV ,VVXH 6@ NKDQRY S5HJILF
HG /HQLQJUD® RPHEOL]GDV

,Q 5XVVLDQ

SHURY6HPHYHGHQLH XFRRERRH SR
ORVFRZ 8QLYHUVLW\ 3UHVV :

SRGROVNL\ (% JJXPL . 6 XF
3K\VLFDO DQG VRFLHWDO VWDWLVW
DYDODQFKH KD]DUGV RQ 6DN

* -RXUQDO RI *ODFLRROARJ\
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QR SsS

"2, “R* -

5D]]JKLJDHYD 1 * 3OHWQHY 6 3
JHRPRUIRORJLFKHVNLL RFK
>*HRORJLFDO DQG JHRPRU
ORQHURQ ,VOD@WE®@LDQ\ OH]K
6DNKDOLQVNRJRL®BROH@WDL ©5DVW
RVWURYD ORQHURQ?2 >0DWH
6DNKDOLQ 3URMHFW 3)ORUD
,VODQGO@GLYRVWRN 3XEO

Ss ,Q 5XVVLDQ

6DELURY 51 B6DELURYD 1
.RSDQLQD $ 9 QD%KD\BQL=K>
3ULURGQ\L SDUN ©2VWURY
ORQHURQ ,VODQG @ 9HVWQ
>%XOOHWLQ RI WKH 6DNKDC

SS ,Q 5XVVLDQ
6KEFKHWQLNRAXQAD®PL >7VRYBPL@
3XEO 1DXND S ,Q 5XVVLDQ

6KHNR=®NRQRPHUQRVWL IRU
VHOHL >/DZV RI IRUPDWLRQ DQG IR
ORVFRZ 3XEO 1HGUD S ,Q

6LPDQHQNR 9 3 *ROR]JRXERY 9 9 0
ORQHURDPROUJLQVND\D RVWUI
\DSRQRPRUVNRJR UHJLRQBD>7KH 0
LVODQG DUF V\VWHP RI WWIR -DSDQ
>/ILWKRVSKHUH 5X@RLD @S
5XVVLDQ DEVWUDFW LQ (QJOLVK

6SUDYRFKQLN SR NDULRBRVXF 6665
JLGURPHWHRURORJLFKHVNLF
SHIHUHQFH ERRN RQ WKH FOLPD)
(VSHFLDOO\ GDQJHURXYV
SKHQRPHQD ,VVXH @ /D]JDUHYD '
6DNKDOLQVN 3XEO O6DNX8*.6
5XVVLDQ

=HPWVRYDOBPDW 6DNKDL®PIDQD >
6DNKDOHQE@QJUDG 3XEO *LC
S ,Q 5XVVLDQ
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W<HEXPBY =B>JHKN?JU
7+((92/87,21 2) 7+( +<'5263+(5(

M>D 2, +6
3$/$(25812)) )520 /$.( |:E?HKLHD BA E:>H@KDH=H
1$'2*$ 72 7+( %$/7,& 6($ HA?J: < ;:ELBCKDH? FHJ? <

'85,1* 7+( +2/2&(1( —=HEHP?2G?

'PLWU\ $ B6XHHMWR .X]QHWVRY: Km[_Ilh > DmagFph\
ODULD 9 O0LXDLXPD$ 'UX]KLQLQD FbgbgZH : >jm'bgbgz
+HUJHQ 6WDWH 3HGDJRJLFDO 89IM HUVLBV\=R 5 X0\ZVINZdmev|_| ]_h]
'"HSDUWPHQW RI *HRJUDSK\ 6D QKZGHIWHI YEXD JIBdgkbym |
5XVVILOVWLWXWH RI /LPQRORJ\ h&EXMULD QIBFDGHA\ REgdl |_|_j[mj] J
6FLHQFHV 6DLQW 3HWHUVEXNI; M)OWGIHEHBHI Zg] _heh]lbya ] KZg
)6%, 91,,2NHDQJHRORJLD 6DLQWI[3HW K UNEpKULEImI Hd_Zgheh]bb
5XVVILOVWLWXWH Rl 2FHDQRORJ\ 5XVVILBQ|$FD&HE\ Jhkkby
RI 6FLHQFHV ORVFRZ 5XVVLD

VXEHWWR#PDLO UX VXEHWWR#PDLO UX
$EVWUXHWDUWLFOH SUHVH( :gghlZpby klZIv_ ij _~klZ\e_gu
SDODHRK\GURORJLFDO DQD( iZe_h]brjheh]bgZgdepmz | _hj]:z
UHRUJDQL]DWLROHY®Y WK XIRYWihc k_Ib DZj _evkdh]h i_j r_
.DUHOLDQ ,MRAKPXMWXG\ DL _]h ~_JeypbZpbb b kimkdz
K\GURORJLFDO FDOFXODWLR e _“~gbdh\h]lh ha_jZ hdheh e |
+HLQMRNL ZDWHU FRQQHFWL Ijhba\_~_g ]b”jheh]bg_kdbc jZ
RI )LQODQG DQG 3DODHRY9 hkgh\_  fhjnhf_ljbgq_kdbo  *

SHULRGV RI WKHKH REOHRFKRH iZe hjmkezZf \ k_\_jghc oqXkith DZj
HTXDWLRQ Rl ZDWHU EDXRPOFH _K\GUODXKOLFOPRYEhdkdh_ kh
GHSHQGHQFLHYV DQG WKH | dhlhjuf \ ]Jhehp_g_ hkms_Kkl\e
DQDORJ\ ZHUH XVHG LQ WKL EZ~h kdh]h ha_jZ \ ;Zelbdm

RI WKH FDUULHG ZRUN LV Wt ]bAjheh]bg_kdbo izjzf_Ijh\ i;
UHJLRQDO IORZ PRGHO ,Q ¢ k_\_jghc qzZklb DZj_evkdh]l
+HLQMRNL 6WUDLW DQG WKH OHY®bhdkWBE FKiDIE@HO LOki
GLITHUHQW VWDJHV RI WKH K+ROR\B K IQfH kit kAR @ VL ZHWKWG j_dt
DXWKRUV FDPH WR WRNHPBOFOXYVeR[@gWKDWheggkh\u_ khhi
DOZD\V KDG D UXQRI|WVRVWHKH %DDWLFUGHD Ih~u iZe_h]_h]

PRVW SUREDEO\ LQ WKH SHWULRGZBh]bb Hkgh\guf j_ameviZlh

DJR WKH UXQRII ZDV FDUULNG RXW IWYKUR KUkg WG H +Kirh © MR\ 1
ZDWHUZD\ 7KH VWXGWKIQANUQPLIQHYZaWPMi iZe hklhdz <
IDFWRU SOD\HG D VLJQLILFD k~_eZg \u\h” "4lkd&EZ ha_jh \k_
ZDWHU IORZ 7KH FKDQJH LQ klhd \ ;Zelbckdh_ fhj_ Z Izd _

WKH +HLQMRNL ZDWHUZDA MR Wahk I ZHbD KK thZd1hjZ \ nhjf
UHODWHG WR WKH LVRWQVNDWLFgXHGLONcRbMIKkHb.D YkeblDb j_dm G _\m
DQG WKH QRUWKHUQ SRD@WRI /DNH /DGRJD

SDUDPHWHUV RI WKH +HIRZMRNL SDODHRIORZ

DQQXDO UXQRII UXQRII ODMHU UXQRII FRHIILFLHQW

BXEHWWR ' $ .X]QHWVRY '' OLQLQDHRYUXQR{]KURPQ/MDEH; /BGRID WR
GXULQJ WKH+YRORVFSIQHUH +D]DUG SURFHVVHYRDQG SKMQRPHI) D
(QJOLVK DEVWUDFW LQ 5%8VLDQ '2,
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WR EH URXJKO\ HTXLYDOHQW
WKH IORZ Rl WKH 1HYD 5LYHU

7KH DRUWYF®HGLFDWHG WR R

JHRJUDSKHU DQG WHDFKHU

$YHULFKNLQ ZKR ILUVW S|

FDOFXODWLRQV RI WKH SDOHRUXQRII Rl /DNH /DGRJD
Dexq_\u_ keWbANH /DGRJIJD ¢ .H\ZRUBA h'kdh_ ha_jh ;Zelk
SDODHRK\GURORJ\ .DUHOL iZe_h]b”jheh]by DZj evkdbc i
ZDWHUZBIYD 5LYHU +RORF O_cgbhdb j_ dZ G_\Z J]hehp_g
SDODHRIORZ SDUDPHWHUYV iZjZf_lju iZe_hklhdz

L OWURGXFWLRQ H[WHQVLRQ RI WKH %,/ $ERXW
0
5HFRQVWUXFWLRQ RI ZDWH LEQ@EO Q %&%{%Q% VV\\/,EHWFKHH(
WKH SDVW JHRORJLFDO HSRF g WKUHVKR
/1 RP
’ %’ ,Sggo KD
%@& WRXI

LPSRUWDQW SUREOHPV RI SDO S \Oé‘
,Q WKH DUHD RI WKH .D QNK
+
YI_Z{_ VIUHHG
HI QWR WK

W
2 H% ?ﬁ &égu\o
H
LQWHUFHSWY DUH FKDUDFWHUL V'g 'F

7t Q H ULYH EQHV}!?I
LWV VHIPHQWY DEDQGRQV WKH Hkpoo D |
QHZ RQH LQ VRIWHU URFNV 7KH %5/) tvy%% g\\ll__‘&lﬁeljlj ‘

VLIQLILFDQW UHZRUNLQJ RI W %
DIWHU WKH UHWUHDW 6 FD 9[3>
FD \HDUV EHIRUH SUHVH XU

>6XEHWWR HW DO &U\S\/\f o
JHQQRVFDQGLDQ 6KLHOG DUH
LQIOXHQFLQJ WKH SDWWHUQ RJY B/
RIWHQ DGDSW WR JHRORJLFD
PHDQGHUV WKH FKDQQHOV Duﬁ

L.

XSOLIW FRXOG KDYH D JUHDW gng\E
ULYHUV IRU H[DPSOH E\ LQFU éu \72

RU E\ FKDQJLQJ WKH VORSHYV % % H] H éQHr
FRXOG QRZ KDYH ]JHUR RU HUY %V

S ODNNDYHHY ph 'ZLW? A) Stw ZDV VWLOQ

XULQ) W s 0o FLQ%N@ Wit owmoey e =
DEUXSW IDOO RI WKH %DOWLF FI—P IXU IEJD % B’V\PED

\U %3 /DNH /DGRJD UHPDLQHG DQ HDVWHUQPRVW

Km[_Ilh > : Dmag_ph\ > > FbgbgZ F IZe ShklhhigbgZ A*"h kdh]h ha_jzZ \ ;Zelbcl
fhj_\ ]hehp_g_ =b”jhkn_jz HizZkgu_ ijhp_kku b<uVe_ gKy GZ Zglebckdh
yaud_ '2, +6
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JLIXUKKDQJHV LQ WKH K\GURJUDSKLF VIVWHP RI WKH /D
Jbkmgh®af_g_gby \ ]bAjh]jZnbq_kdhc kbkl_f_ [Zkk_cgZ EZ~h kdh

6DDUQLVWR > @ KDVIBHPRGVWWHBWSHIG N\MKDMAYD KDV EH
IDNH 6DLPDD LQ VRXWKHDVWHUQ )LQ O@IBQG>BDH[DQWUREV N\ HW
VWDUWHG WR GUDLQ LQWR /DNROXDGRQIR Y HW WRAH 9XRNVDXNKDQ|
5LYHU 7KH UHVXOWLQJ LQIOXRWKHWHMEK ZDMKBX IDHWB WWRKWKHRQQ'
UDSLG ULVH RI /DNH /DGRJD D/@& RNBHDHEGY MW.KH ARPERWDF 6HD WK
WUDQVJUHVVLRQ 7KHUHIRUH ZDMPRU®XWKHZ DWVNWW RBISHIED 17KH 9XRN
VA\VWHP WKH IORZ RI ZDWHU U RBR WKHD QRUWXDWRUZHGDORRWO\ W
WKH ROG YDOOH\ RI WKH +HLQMRNK LOWVKIRYVW\WR /D 6lBID/DGLIRIW R
1: Sbuw EXW DV WKH DPRXQWWIDODDWHU@H[FHHGHG WKH
HQWLUH YROXPH RI WKH FKDQQHO7KB WKW VRN RUK R | ORZDARQ RVWUWR BW L
WKH %DOWLF 6HD 7KH QRUWKAHDURESDWHWFRQ VDN KFMIBKRIDRP WKH
VLWXDWHG LQ WKH DUHD RI DEHXY WHWH XIBIGRIUMW R W WEKIHF RHFCHOW ERW \
FUXVW PHDQZKLOH WKH VRXWHKRZUQUBWHW WU RXIHK OWKH +HLQ
VXEPHUJHG $V D UHVXOW /DNMHRIIDSBXKRITHWNURBOWDRWRWIQH SDOD
LVRODWHG ODNH DQG RYHUIORZ BWHKILNQVWXNH ID/GRXMH ZHDDVGURORJL
ILOOLQJ XS XQWLO LWV ZDWHUYXIDRR @/HGE PAXKKK WEWLHHH. QI ROHVZ R\
WKH 0JD 5LYHU DQG DSSURDFKBGRWIK H @Q® WKRZ Y%dD/AWKIPFKSHD DQG |
VHSDUDWLQJ WKH 0JD DQG WKHIZWYXQPRIEALHUHQ VW XXQBRITRNVNIQDR XJK WK
WKUHVKROG P KLJK 7KH S2DUWNSHRY FOUH R H @/ KLLQY ADHNFHDUFK DUH I
/IDGRJD URVH DERYH WKH ZDWHUYRHGEWDGE QW KK HO DINRHYWSYKRPHW U
ZDWHUV UXQ WRZDUG WR WK DEDHRIEK BRIQHOR URAILW B HW.ORI HO L D
PRGHUQ 1HYD 5LYHU $IWHU WKDMW B/HKWBIRHY WKHRKVENRIORILFDO
/IDGRJD IHOO E\ P DQG WKH ,SDQBNMRNLRIZUDDBM IS RRUWPHRUSKRPHW
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JLIXUBHFRQVWUXFWLRQ RI WKH /DNH /DGRJD WUDQVJUHVVLRQ
Jbkmghd _dhgkljmdpby 1jZgk]j_kkbb EZ~h kdh]h ha_jZ hd e

ODWHULDOV DQG PHWKRGV 5HVXOWYV

,Q SDODHRK\GURORJLFDO UHFRAVW®UNGWRIRGDU\ WKMXGLHV R
IROORZLQJ PHWKRGV ZHUH XVISG CHREWWMR KV HBRRGXFNHG HD
X]QHWVRY @ YLOODJH +HLQMRNL DOORZHG WR

f ZDWHU EDODQFH HTXDWLRI®RUPDWLRQ 7DEOH 7KH EDQN\

f K\GUDXOLF PRUSKRPHWBRP SRASHDBHOXDMAHUQDU\ GHSRVLYV

f PHWKRG Rl JHRJUDSKLFBROVID@IO/RIAKH EDQNV GR QRW KDYH

JRU WKH DVVHVVPHQW RI WKHUSDEBNRUUX®RFKRQW@HKE DOOXYL]
+HLQMRNL ZDWHUZD\ VIVWHP WRBIUYHODWLR®GKYB EHWZBHQDYHC
WKH ULYHU IORZ UDWH ZLWK RAL GWW WKW R HDQRF XD WHIH FKDQ
EDODQFH UDWLRV ZDV XVHOKHQ@L®GK RVMRKH [LRIXUN ZDV P
SDODHRJHRJUDSKLFDO K\SRWKHWHWKHVG EDWHK R | RIOK FVERIW K EUD G
SULQFLSOH RI SDODHRJHRJUDSKLUKL® DQDRR IR GHDG ZDMW BUK B H Y |
SUR[LPLW\ RI IORZ FKDUDFWHERVWLFY WRH PRGHUQ ®HGIO RI /DI
DQFLHQW ULYHU EDVLQV ZLWKPVAHQRD WKR@YHRPORHDVAKE QG YD 2
SDODHRJHRJUDSKLFDO FRQGLWIKRQAD W HUMVR D @HHIY*XOIl Rl )LQODQ
BLGRUFKXN HW DO @
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JLIXUARFDWLRQ RI WKH VHGLPHQW VDPSOLQRNKIHD G HMPKRH VWW D\D H
ODNH VHGLPHQWDWLRQ EHJDQ DERXW QMVDUNL B QRF PQGL BH. IRRQ\
>'ROXNKDQRY HW DO @
JbkmghdzZkiheh _gb_ hi[hjZ ijh[ \ jZchg_ ihk_edZ <_s_\h O_%tgghdb ihc
ha_ jZ gZqgZehkv hdheh e_l gZaz”® Z ~“h wlh]h ij_h[eZ"ZebNKPahRly j_
HW DO @

7KH OHYHO RI /DNH /DGRJDEEDQFK %I KK RPRGHUQ DQQXDO IOR
QRUWKHUQ SDUW ZDV FD PSDYWHO LV V P

7R GHWHUPLQH WKH DUHD RI TKKHUXQWHUUDMAHVRRQ@ KH FDWF]
WKHUH LV XQLYHUVDO IRUPXOIFROBRX®DHSGSERORY > @

) % + 0 4y )

ZKHUH % LV WKH DYHUDJH FKDQQH®Q ZHYWKHVHDUFK WKH 5LYHU

+ LV WKH DYHUDJH GHSWK RRWYHGHUIHEIRH®Y WKH PRGHUQ T

. HQQHG\TV IRUPXOD > HQQBGDHRODDGNVN¥DSH 7KH UXQRII UD
DSSOLFDEOH IRU GHWHUPLQLQURWPKNPEB VEHUYHUHICHRYHL WX QRWI UD W F
XVHG IRU UHFWLOLQHDU FKDQ®HOV DQG FKDQQHOV ZLWK
FRQVWDQW ZDWHU DQG VHGLPHQW KHRZQQXDO UXQRII YROXPH LV

9r + : 4 7
7KH ZDWHU IORZ LV GHWHUBRKGHYE E\LMRWKHOWLPH LQ VHFRQGYV
4 Q) 7KH +HLQMRNL ZDWHUZD\ DQQ>

7KH DYHUDJH DQQxDO 10RzZVSIRH &V ERWRPRISPELHYROXPH RI
RI WKH +HLQMRNL ZDWHUZ D& LRYD LV NP
PV £+ WKH ILUVW BUDP @RH VHFREE UXQRITODIHU LV GHWHUPLQ
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< ) KHLJKW RI P 7KURXJK WKH ZDWH
ZKHUH ) LV WK H FDWFKPHQW DBHBBVHV RP ZKLFK EHPRQJV WF
7KH UXQRII OD\HU LV PEDACGCLURORHDYWMHUORZ IURP /DNH

RI WKH 1HYD 5LYHU LV DERXW WKRRXIK WKH 6W /DZUHQFH 5LYHU

YRUPXOD IRU GHWHUPLQLQMWKkY UKORY IPRAUNHLRER' RI D OD
RY; WKH IDOO EHFRPHV ODUJH GXH W

.. DEXQGDQW ZLWK UDSLGV 1LDJDUL
ZKHUH ;: LV DPRXQW RI SUHFLSLWDV\\/‘ﬂRO/Qﬂ[EglJWKFPPW\WQQQHQL\/\W GUI
CUnD OHGJ RYHUHG ZLWK VHGLPHQWI

SUHVHOQWHG PRVWO\ E\ OLPHV\
"KHQ WKH DPRXQW RI SUHF;)Sd.M L%Qld‘lyHW

WKH UXQRIlI FRHIILFLHQW LV ;Kﬁ {ﬂéU?EééQWL%&DWLRQ H
SUHFLSLWDWLRQ LV PP WK HHXQRIHERRMEEAOW L %1 wiH UIL
7KH DPRXQW RI SUHFLSLWDWLRQ(IU(EH\SéIIj P \ng %DB %VﬁkHU 7D
WKH 5LYHU 1HYD LV PP WKELL{/WES FFi‘IH\ﬁ KDSH RI W

DFFRUGLQJO\ oy FR LJXUDWLRQ Rl WKH FI
7KH PHWKRG RI DQDORJXH F\ﬁ% WrRBY RAIQYkH HDUWK Vv FU

RSSRUWXQLW\ WR GHILQH WKH, SR §p kP BV BHIRYoWEKH, k
3DODHR9XRNVD 7KH PRGHUQ F\RA\M{F;SP DUHR R WSH D zbv D
9XRNVD 5LYHU DQG WKH HQWLUH K\Y P,_ b DQRIHQ?W}P@ UDWH R
LV NWKH YROXPH RI WKH UX@RUNY¥oc WRH +HLOMRNL UXQRII

DQG UXQRII ODVHU LV PP 7 Kb UXQR Kok ik YW F W R1 WK H

SUHFLSLWDWLRQ DPRXQWq5 Ry o PRI WHEWROLF .0 DGGLW

SUHFLSLWDWLRQ DPRXQW BL oy wr GLIHUHQW GHSWKV GH

$FFRUGLQJO\ WKH DYHUDJIH BQRXDO ¢RWHH VRRZIbR7HG WKU'
WKH +HLQMRNL UXQRII ZD\ EH%%&%WMH@@LPW/WRQH
WKH 9XRNVD ZDWHU WR WKH WHLOMRNL 2D\ \ZPVE g PLOFUHDVHG L
WKH DQQXDO UXQRIWHMBWHXQFRIANELP WS, |Ryu WKH WULEXWDULHYV
OV SHWHRH UXQRII ODVHU - yR§ WM IPYRBUnvHowHG EV Fulvw
FRHIILFLHQW DW PP 2 DWJQHF{?(\? URFNV H J 9XRNVD 5LYH

'LVFXVVI_RQ ZDWHUZD\ ORFDWHG LQ WKH VRXW

$ JRRG JHRJUDSKLFDO DQ }é’% RVF GLDQ &U\VWDOOLV(\D/HDQi
DUHD WKH 1HYD 5LYHU EDVLQ (EWF? NyH Y H %H\V >
LQ 1RUWK $PHULFD $OWKRXJKZVB6H H\/LJ U He{ DWL
VLIH DIWHU WKH LFH UHWUHDV\§ IYW H 8 E/\&'\P
WKH\ ZHUH QHYHUWKHOHVYV SU (gJ IJ-SI\S;H %EJ L V\II-IHW
1LDJDUD (VFDUSPHQW ZKLFK 8 VB Eﬁ‘% S E\ GH
VXSSRUWLQJ WKH KLJK ZDWH A K
? % QF@ We K PRI

SUHVHQFH RI ULGJHV SUHGHWH

Rl ODNH OHYHOV ORFDWHG F |_|7I§|_| IE? R
VLIQLILFDQW GLIITHUHQFH EHW H %VHN IE)I\\II\YU VIVE?(I\H%V
(ULH DQG 2QWDULR DUH SUHG\N%V‘:\-i HIO W\/\B QS
ULGJHV ITURP WKH 6LOXULDQ OL VWR HV V I-’_
IDPRXV 1LDJDUD )DOOV +HUH WKH ZDWHU IDOOV (V) D
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7DEOH\GURORJLFDO FKDUDFWHULVWLFV RHWXAM 1HYD 5LYHU DQG V
LZ[ebpZ=b~jheh]bg_kdb_ 0Zjzdl_jbkibdb j_db G_\u b O_cgbhdkdh]h ijhet

:DWHU EDODQFIHHYD +HLQMRNLHLQMRNL ZDWHUZD\ EH|RUH LC
FKDUDFWHULVSWYAHWYU ZDWHUZD\ 9XRNVD 5LYHU FD \U %3

&DWFKPHQW DUHD NP

$YHUDJH DQQXDO ZDWHU IORZ
UDWH/ P

5XQRII YROXRBUNP

$QQXDO UXQRI| OD\HU PP

I+
I+

5XQRII FRHIIUFLHQW

5XQRII UDWH O |VHF IURP NP

7KXV GXULQJ WKH XSOLIW Rl @KHKBUHORWDH ,WWKPXYWXDU\ D!
DQG QRUWK RI /DNH /DGRJD EWXMHKSORUDRHKWHUOXRRVD 5LYHU K
SDODHRFKDQQHOV RI WKH +HLFWRRNHFWUBQ JKW K KDIQH H & O ) LRIV)W Q
RI DOO WKHUH ZDV D GHFUHDVH LERWKZHH U BMHZ W KRU IKQ B W D H ®/ K
WR D GHFUHDVH LQ UXQRIlI IURFRDNBOXVGRQY WR WKH %DOWLF
DQG DFFRUGLQJO\ DQ LQFUHIXVH /DN KIHGRB D X<PH/ REHHIWHRIQ Q H F \
PDVV RI WKH ODNH 7KH FDOFX%ADWLKRUR/X YKRZWVKDW KILIVWRH\ VLC
GHSWK KDV GHFUHDVHG WR PWYWWHH HBDNKWRUWRRVOIWHBXOUHRI WK
DQQXDO IORZ UDWH ZRXMGWEHKLYV FDWH%3 ODWHU DV D SDUW RI WK
WKH UXQRIlI UDWH LV HTWKO® WRXHQODN SHBIQY NFRODWHG ODNH ZLW
YROXPH LV SHWPRHDU WKH UR@RMWKHAQ W DRYW RI WKH .DUHOLDQ

PP WKH UXQRII FRHIILFLHQWKYBIVKRYO GURRP W RW R \U %3

X 7KH TXDQWLWDWLYH SDUDPHWH

SHGXFWLRQ RI WKH IORZ IWKR) RPINHO/RLGRPOVE\ DQQXDO UXQRI

NPIJLYHV WKH FRUUHVSRQGIRMILRIFWOW VHRXQIKWKHRUUHVSRQ
YROXPH RI /DGRJD V ZDWHU PD¥BUDSPRWRIUW RINHDKY WK S5LYHU
YROXPH RI /DNH /DGRJD VKRXO@REH £ RE WHPVHGOF\U WKDQ WKH 1HY
NP WKDW LV D VHFRQG /DNHDDGREDDWRHXOGC DNSHDWBELIIHUHQW
ZKLFK VKRXOG FUHDWH DQRWKHRPRUGKIR OZFOIN. FO® R QMHRVLRQV 11
IRUPDWLRQ RI WKH 1HYD 5LYHMNYDWHKH HXRMED+ELYMBRNL FKDQQH
IORZHG HDVWZDUG DQG WKH JHSQPHFHRHQWH RIQWMKKIHUUXERIT GL!
PRXWK WR PRGHUQ FLW\ 3ULRKRWNDVHRURXRGHIY WRBRINLQO\ Ul

SODFH 'XH WR WKH JHRORJLFDRs®HY Ry HM Wi ] HR @ WKL Y HNOW R RX Vv |
,VWKPXV FHQWXULDO ODQG X$®NHN G MWR WKH ILQDO GU\LQJ

RXW RI WKH ZHVWHUQ FKDQQHO RI_ WKH 9XRNVD 5LYHU LQ WKH
WK FHOQWXU\ DQG QRZ RQO\ D FKBFORREBNPY FroQHFWHG

E\ VHFWLRQV Rl QDUURZ UDSLGV UMM Q&K R LWV REBRUGLHII E\ WK
WR WKH ODZ RI IDFWRULDO UMD L Y5LHW\H DWHRF WiFR Q WKHDQ
GLIIHUHQW SDUWV RI WKH K\0LQLVWU\ RI 6FLHQFH DQG #HJKHU
FKDQJLQJ FRQGLWLRQV LV QF5XVVLDQ JHGHUDWLRQ SURMHFW 1F
VLPXOWDQHRXV >O0DNNDYHHY &KDQQHO SURFHVV
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SHIHUHQFHYV Ebl_jzZImjZ

$LOLR'LH JHRJUDSKLVFKH ce_dkzZg”jh\kdbc E jkeZgh\
IDGRJDVHHV LQ SRVWJOD]LD >Z\u”"h\Z G G >hemoZgh\ | F AZcp
]XU VWHLQ]JHLWOLFKHBRO®RHVRbGHO@K®I : G Dmag_ph\ > > EZ)\
)JUHQLQJHQ L B6WRFNKROP )|BKDIQUhOZ QJIJRU GhkKX\ 226G \Z

YRO LVV SXKZi_edh L < Km[_IGh\e : ~Z
"2, highkbl _evgh 1jZgk]j _kkbb EZ’
$OHNVDQGURYVNLL $ / h[jZah\Zgby j_db G_\u b a_
6DYH® $IYD6XEHWWR ' $ 'c  hk\h_gby KAYiZ Jhkkbb

. X]QHWVRY '' /XGLNRYD ¢$ :dZ”_fbb gZmd Lhf < K
IDYHQWR 0 =DLWVHYD *, :iheeh\ ;: DZebgbg =1 DmfzZjh\ < >
1RVRY (1 'ROXFKDQRY 30 |]b”jheh]bq_kdbo i
IDGRJD WUDQVJUHVVLRQ WK E =b7jhf_|_hba~Zzl F
DJULFXOWXUDO GHYHUW$—IFUI-QQVV?\B|Ib]]gF\iliWQ(_Z.aghc klhd b Jb”jh
'"RNODG\ (DUWK 6FLN@BHV jZzkg_lu mq_[gbd F Ba” \h F=M
SS 2. 6 : BkZq _gdh Hdgh \ 2\jhim bk
$SSRORY % $ .DOLQLQ &BX .RPDURMMA ' KI[ Ba~ \h IRI[ mg
RI K\GURORJLFDO/H@RUH/DGNV 3XEO

*LGURPHWHRL]GDW S

. JOLVK D\Zkh\ > pha”g_q_I\_jlbggZy
Q (Q djmiguo ha_j b \gmlj_ggbo fh
%M|UFN 6 $ UHYLHZ RI WKH ?\jhiu Ba” \h GZmdZz k

ND 463DWHUQDU\ QWHUQQMVGLZRQD\OGMeh j_db b wijh

YRO SS [Zkk_cg_ F\hBa¥” Gzmd KK

‘2, & K

&£KDQQHO IBRFHYV.RQGHU@MAH Y Fzddz\ BeB " ~gby b j _ggu_ “hebc
3XEO LGURPHWHRL]GDW WjHablehS(f‘va_erPk h\u_ ijhp_kk
'ROXNKDQRY 30 B6XEHWWR g

'DY\GRYD 11 =DLWVHYD * G ‘boh\kdbec 33 dz G
X]IQHWVRY/XGLNRYD $9 6 _~ —bAjhf | hbarzl K

6DYHOLHYD / $ 7KH %DOWL ,
WUDQVJUHVVLRQV DQG HDUO\ RSE‘:KB'?Q\'HLJLPB'M@(—?V % 1R'U\/§K
'HVWHUQ BXBWHUQDU\ ,owHU&DWIPREDe/ -

YRO LVV Kg\Zklvygh\ > < Km[_Ilh > :

‘2, M TXDLQW KI_ihqdbgZ H+Ikﬁ[ gghklb w\hexpbb ha_j
'ROXNKDQRY 30 6XEHWWR st q% WpPrY [gk&_cg_ ez”h
'DY\GRYD 11 =DLWVHYD * hehp_g_ <_klgbid | _KiAwidk
IXGLNR®D 6DSHONR 7 9 ¢ Mgb\—lkb'—'z K_jby =_heh]lby =_1I
+RORFHQH RVFLOODWLRQV | ¢ K

/IDGRJD OHYHOV DQG HDuUc Kb*hjgmd = X l1Zgbg @ <
4XDWHUQDU\ ,QWHUQR@W LRQDOijbkhiZz H D  Dh\Ze&odG\B"L

SS ‘2, M TXDLQW fhjnheh]by jmk_e j_d jmkkdh

(YVWLIJQHHSLYHU UXQRII DqQ 'hartg_\ZenZckdh_1\j_fy b\ Jhet

FDOFXODRWMAFRZY 3XEO RI wk Ze_himkeh\h]h ZgZebaZ

8QLYHUVLW\ s ,Q sxvvEghiu_ ijhp_kku <ui K
Km[_Ilh > :>hggu_ hleh  _ghby
IZe_hebfgheh]bq _kdb_ dopbdhgkljm
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,VDFKHQNRL®GRZ WR (XURSFH
ODQGVFD®&MY 3HWHUVEXUJ
6W 3HWHUVEXUJ 8QLYHUVLW\

HQQHG\7KM IRUPDWLRQ RI
GXQHV DQG BQWXDBR®QHBWYLF
OHFKDQLFV YRO Ss
‘2, DQQXUHY 10

.YDVRY 'DWH 4XDWHUW)RW\ RI

+<'5263+(5¢(

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

KI[ Ba” \h J=IM bf : B

k
Km[_Ilh S> :.Q AXM\4B® H ; I
JZkq_lu iZe_hklhdZ ihE;Z%eiblckdh
kh_~bg_gbx \ k_\_jghc qZzZklt
i_j_r_cdBa\_klby IJmkkdh]h ]_¥
his_klI\z Lhf < K
$LOLR'LH JHRJUDSKLVFKH

=_jp_9Z

(QWZLF

DQG LQODQG VHDV RHGDYWHU Q IGCBRRBMHHY LQ SRVWJOD]LDOHU =H

1DXND S ,Q 5XVVLDQ ]XU VWHLQJHLWOLFKHQ %HVLHGH:
/IDUVRQ * 6FXWIHWQODRNG (YF JIUHQLQJHQ L 6WRFNKROP )JUKDC
*UHDW /BXHQDO RI *UHDW /DNHSREOHVHDUFK VV 3S

YRO LVV ss2,

‘2, 6 ; %M|UBNUHYLHZ RI WKH KLVW
ODNNDYHBYYHU EHG DQG HURVLRQ LR WA EDWXPWHUQDUN ,QWHL
ORVFRZ 3XEO RI $1 6665 9RO 3S

5XVVLDQ ‘2, &

ODNNDYHHYODFELDWLRQ DQC

(URVLRQ RI VRLOV DQG FKIDQQHBYSGRKERV ¥ HYV

SS ,Q 5XVVLDQ
1H]KLNKRYVNH YD $5LUMBUQJIUD

'ROXNKDQRY 3 0 6 XEHWWR
=DLWVHYD *
X]QHWVRY/XGLNRYD $ 9 €
6DYHOLHYRH/ %$DOWLF 6HD C

*LGURPHWHRL]GDW j ?%%QQVEB VVLRQV DQG HDUO\ KXPD
VWHUGQ B5XVVLD  4XDWHUQDU\
6DDUQLVWHR /DWH :HLFKOBQLD QPR G vy as
#LVWRU\ Rl WKH 6DLPDD .4DNH &RRS$QHbw
&RPPHQWDWLR QB W KBRO\VWER | SXNKDORY 3 0 6XEHWWR
6FLHQWLDUXP JHQQLFDH Q
'DY\GRYL 1 =DLWVHYD * ,

6DDUQLVWRIDFKBWGILDQ K\GL
JHQQRVFOENMGLDDFWV RI
&RQJUHVV RI ,148%
7HUUD 1RVWUD
BWLIWXQJ YRO Ss

BHYDVW\DQRY ' 5
BWHSRFKNIHFX QLUDULWLHV RI
ODNHYHU V\VWHP LQ WKH ED
WKH +ROPHVOH LN
S8QLYHUVLW\

,Q 5XVVLDQ DEVWUDFW/LQ(Q*%E% Q

BLGRUFKXN $ <X
%RULVRYD 2 .

PRUSKRORJ\ RI WKH ULYHUE]|
WKH /DWH 9DOGD\ DQG LQ W
SDOHR DQ@®RWLRQ RI
SURFHVVHWVV

6XEHWWR " $
(VWLPDWLRQ RI

IXGLNRYD $9 6DSHONR 79  6I
i WKH RORFHQH RVFLOODWLRQV |
HHUOLQ  FXJdKYW oHyYHOV DOQG HDUO\ KXPD
EFKULIWHQ Glyp @ Hdisuy  dWEEBBwLrRODO
35S 2, M TXDLOQW
EXEHWWF i OOHG\7KHM IRUPDWLRQ RI
GXQHV DQG DRWACK®M H\H Y Lt
OHFKDQLFV 9RO 35S
RBIH WL Q. DQQXUHYIO
(DUWKLGFLHQSS V
6 FRDHBUIG YR O X\
W /DNHV  -RXUQDO RI *UHDYV
3bQLQ $ 9RO VYV 3S
RY:DONNKIA 1., s ;
6DDUQLVWR MWH :HLFKVHOL
VRLo *LVWRU\ Rl WKH 6DLPDEC
s (fgppH DWLRQBW KHO\VWER I
6FLHQWLDUXP JHQQLFDH S
SYHULFKNLO'2 % Yo
SDOHR UX@RII WKURXJK %DOWLF
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MXQFWLRQ LQ QRUWKHUQ SD®&MD LRI L YDWRHOAKWH QIVIAK R X&/L
3URFHHGLQJV RI WKH 5XVVLDQH®®R Y BB&SRDOD BRFLRWWK F

YRO QR SS LQ&RQYMLIDWV RI ,148% %HUOLQ $XJIX)
6XEHWWR ' $ 6KYDUHY 6 7THUUD 1RVWUD 6FKULIWHQ GHU $
=DUHWVNDBRAHVKFKXN $ 9 EWLIWXQJ YRO SS
1HZ HYLGHQFH RI WKH 9XF 6XEHWWR ' $ 6KYDRERY 6 9 1L
JHRG\QDPLF PPXDFIOWVLR RI =DUHWVND\D 1 ( 3ROHVKFKXN $ 9
6RFLHW\ RI )LQODYRO 1HZ HYLGHQFH RI WKHUIOXRNVL 5]
SS ‘2, EJVI JHRG\QDPLF FEOWDPBIWPQ RI
=RENRY 0 3RWDNKLQ 0 6> 6RFLHW\ RI )LQODQG ,VV 9RO
5HFRQVWUXFWLQJ /DNH 2QH 3S 2, EJVI

DIWHU WKH /DWH :HLFKVHOL =RENRY O SRWDNKLQ O 6 XEHWW|
UHIHUHQFH WR ZDWHU YRO. 5HFRQVWUXFWLQJ /DNH 2QH
-RXUQDO RI 3DOHROLPRRORJ\DIWHU WKH /DWH :HLFKVHOL
SS ‘2, \Y UHIHUHQFH WR ZDWHU YROXPH DQ
-RXUQDO RI 3DOHROLPQRORJ\
3S ‘2, \Y
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M>D

FHINH=?G?LBQ?KD:Y
>BNN?J?GPB:PBY ;?2J7=H<

+<'5263+(5¢(

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

‘2, +6
0253+2*(1(7,&
',))(5(17,$7,21 2) 7+(

DHGL:DLGUO AHG K?<?JGF6+25(6 2) 7+( &217%$&7

I:PBNBDB

=21(6 2) 7+( 1257+ 3%$&,),&

< < :nZgZkw B BJ]gZth¥ M[Z O9LFWRU 9 $IDQIAMJHY, ,JQDWR>®
$OH[H\ 9 B8ED

BgklbIlml fhjkdhc ]_heh]lbb b ]_| QVWLWXWH RI ODULQH *HRORJ\ DQ

><H J:G ] X' gh KZoZebgkd Jhkkby5$6 <X]KQR 6DNKDOLQVN 5XV

Fhkdh\kdbc Jhkm”Zjkl\_gguc mgk /RPRQRVRY ORVFRZ 6WDWH 8QLYH

bf F < Ehfhghkh\Z ]

YYDVDQG#PDLO UX

gghlZpbly_~klz\e_gu j_amevlZz
]_hijhkljzgkl\_gghc b

] hfhjnheh]l]bgq_kdhc bgnhjfZphb
dhglZdlguo ahg K_\_jghc 1Zpl
dzjthjnh]_g_Ibg_kdbo Ibih\ [_j_
IZpbnbdb ihalhebe \uiy\pbwn k
[_j_1h\h]h fhjnheblh]_g_az
km[Zjdlbg_kdhc b mf_j _ggh
MklZgh\e_gh qlh *ey fhj_c K_\
oZjZdl_jgh Mmofh”rZevgh_
ijhly _gghklb [_j_]1h\ jZaebqgh]

fZdkbfmf highkblky d
N gm~rZpbhgdkufZebkluf [ ] 1Z
agZgbl_evguf \dezZz~hf \ ijhp_k

nbabqg_kdh]h \u\_I|jb\Zgby

nhjfbjmxl| Z[jZalZKdgighfmeylb\gu_
lh~ h[gh_ jzZkij_~_e_gb_ Ibih\ [
kh kljmdlhjgkeh]lbg_kdbfb hkh]

kljh_gby ih[_j_"bc \_jhylgh
jZaebqgufb klZ*"byfb aj_ehkll
mkeh\byo bgl _gkb\gh]h N
jZajmr_gby [_j_]lh\ fhj_c o0ZjZ«
ijh~he bilvgeuf i_jbh~hf ©hldjulh
ijb hljbpzIl_evguo | _fi_jZImjz

FhijnhdebfzZlbq_kdZy

]_hijhkljZzgkI\_ggu_ iZjZf_Ilju L
gbfb jZaebqgby fhjnheblh”t
ithdZazl_e_c hkljh\Z KZoZebg
kbkl_f K_\_jghc
jZkkfZljb\ZIv bo dZd dhglzdlg
jZaghlh |biZz Z |zd _ fhj_c
Fhjnheblh"bgzfbq_kdb_ oZ

$IDQDVIHY 9 9
1RUWK 3DBRNSKHUH
DEVWUDFW LQ _(QJOLV¥E '2,

Fhkd\Z Jhkkby

KUHYHDOHG

L, JQDWRY ( ,

5XVVLD
YYDVDQG#PDLO UX

$EVWUBHFWHVXOWY RI WKH

]DIeth [JhHROHRRERDSKRORJLFDO

VKRUHV Rl WKH FRQWDFW ]R
SUHVHQWHG $Q DQDO\VLV
PRUSKRJHQHWLF W\SHV RI F
WKFV VBHF WK
PRUSKROLWKRJHQHVLV RI W
PRGHUDWH JRQHV ,W KDV EI
VHDV Rl WKH 1RUWRKGDFIGALF' D WZR
WKH OHQJWK RI FRDVWYV RI Y
7KH ILUVW PD[LPXP UHOHIXKEY WR |

Z[jDRAN\GNVKRUHY ZLWK D VLJQ

GHVWUXFWLRQ RI SK\VLFDO

LV IRUPHG ED PEUDMALYWLYH \
GLVWULEXWLRQ RI FRDVW W
JHRORJLFBIO FRIDWXKH FRDV\
SUREDEO\ DVVRFLDWHG ZLW
PDWXULW\ XQGHU FRQGLWL
GHVWUXFWLRQ RI WKH FRDV\

D SURORQJHG B3RSHQ VHD’
WHPSHUDWXUHYV FOGKRADWRRUSKR
JHRVSDWLDO SDUDPHWHUYV
PRUSKROLWKRG\QDPLF SDUD
DQG WKH LVODQG DUF V\VvVW
DOORZHG XV WR FRQVLGHU
GLIITIHUHQW W\SHV RIDVHDQG DV ZHO
7KH PRUSKROLWKRG\QDPLF
VKRUHV RI FRQWDFW JRQHYV

[Zpbnbdbdb iga\KEMEURG\QDPLFV DQG WKH WK

ZDWHU DUHDV DOVR GHWH!
SDUDPHWHUV RI WKH FRQWDFW ]RC
VKRUHV RI WKH PRGHUDWHO\

8ED $WOL DORIURSE RRIHW KINV VK FEW HIH BRH @V K H

+D]DUG SURFHVVHWROQG ISKHQRBIKQD , Q
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[_j_]h\ dhglZdlguo ahg gZjy"m
]brjh~bgzfbdb b | _jfbqg_kdh
jZa™_ey fuo Zd\Zlhjbc hij_"™_ ¢
fhjnhddzlbg_kdb_ izjzf_lju |
dhglZdlghc ahgu KZoZebgkdb_
oheh”ghc k_\_jghc qgZklb Yihi
km[Zjdlbg_kdh]h Hohlkdh]h fhj
Ajm] hl ~Ajm]z \ df \ Th \j_f\
hd_Zgkdb_ b fhjkdb_ [_j_1Z djr
hklji\*m guo kbkl _fZo jzZa”"_
g_kdhevdh dbehf_ljh\ Lzd!
\_Ijh\hegh\u_ ihey b bo \aZzt
\hegZfb aul[b \ dthZdIguo ahg:

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

<ul

RI -DSDQ DQG WKH B6XEDUF
NP DSDUW ZKLOH WKH
VKRUHV RI ODUJHOLWR BQ/GWHLQ LVOTL
WKH ILUVW NLORPHWHUV DKXV WK
WKHLU LQWHUDFWLRQ ZLWK
JRQHV DUH YHU\ FRPSOH[ 7k
WKH FRDVWY DOVR ODUJHO'
SDUDPHWHUV RI WKH FRQWD
PRUSKRJHQHWLF W\SHV RI
IHDWXUHV Rl FRDVWDO W\SH
RI LVODBG/\VWHPV DUH GLJL
&DUWRPHWULF DQG PRUS
FROMXQFWLRQ ZLWK WKH

keh guc o0ZjzZdl_j _fi_jzZIlmj JHRPRUSKRORJLFDO DQDO\V|
ih[_j_"bc IzZzd _ \ angbI_ev RI GHYHORB® PRWHUQ G\QDP
aZ\bkbl hl ]_hijhklgggk iZzjzf RFHDQ FRDVINNVFRVY\VWIHPYG ,W\
dhglZdlguo ahg GZ hkg WKH ORQJLWXGLQDO DV\PPI
fhjnh] _g_Ibg_kdbo Ibih\ [_j_]h\ EHWZHHQ WKH RFHDQ DQG
jZkkfhlj_gu hkh[_gghklb jZkij_ WVXQDPLJHQLF SURFHVVHV
[ _j_1h\ Kk fhjkdhc b hd_Zgk
hkljh\h~m guo kbkl_f DZjlhf_
fhjnhf_Iljbg_kdb_ bkke_~h\Zgkky \ dhfie
NZggufb ]_hlet)fthjnheh]lbqg_kdh]
ihal\hebeb \uy\blv hkh[_gghkl
kh\j_f _gghc ~bgZfbdb fhjkdbo
[_j_1h\ hkljh\hA"m guo kbkl_f 1j
glh ijh"hevgZy Zkbff_ljby
i_j_r_cdh\ f_""m hd_Zgkdbfb
[J_1ZfDb h[mkeh\e_gZ pmi
ijhp_kkZfb
Dexg_\u_ kehbDinjbevkdb_ | .H\ZRUGXYULO ,vODQGYV $(
ce_mlkdb_ \kljmhkljh\ Blmjmi &KXJLQDGDN ,VODQG , W X
Qmlbgz~rzd fhjnheblh”"bgZfb PRUSKRG\QDPLFV JURXQG SHQHWU
1_hjz~zj
<\ _ " gb_ ijhp_kkh\ b y\e_gbc *bblozqg \Z
=jZgbpu ]_hkbkl_f ij_ ’\kIZ\eyEiI) %h L\thhn -\ @ :
; . fZIbq kdZy ihabpl
hlghkbl_evgh ih"\b 'gu_ ahgu \abeh\e bzc .
j g _ggu_ izZjzZf_lju b k\lyaZc
\aZbfh”_ckl\bc khk_~gbo :
. Z_aebqby fhjnheblh"bgZfbq_
dhglzdigu ]_h]janq_kdb njm
c hkljh\Z KZoZebg b hkljh!
>EbozZq_\Z Fzddz\__\ Ehdrbg
Kdivevabd @ 1jb wihf [heS i jghc IZpbnbdb ihalhebeb
aiuevy b \Qkhfzqzbl\illv bo dzd dhglzdigu_ ahgu
] hfhjnheh]bg_kdbo liZgbp
: . IbiZ 1Zd"® fhj_c b hd.
jZkkfzljb\ZIv dzd jZagh\brghklv dahggnl dl gL . .
b Zqu kdb oZjzZdl _jb!
ahg \u”_ey_fuo \ nbabqg_kdhc ]_ rkjn 3 hdl%q% Uo ah Ziy"m k hkh[_
ijbmjhg_gZz ih"Z\eyxsZy qZkI uog g g 9zjy”

‘nZgZkv_\ < <
\_jghc I1Zpbnbdbb”jhkn
‘2, +6

_iz

BlgZlh\ ? BhjnM][Zg: kbgq_kdZy ~“bnn_j
Hizkgu_

_gpbZpby [_j_1h\ dhglzdlgu

ijhp_kku b y\le_gby K L <ui
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]brjh~bgzfbdb b | _jfbg_kdh]hhkgh\gt®d fmkkhgguo h[eZkl_c >Ebkh
jZa™_ey fuo Zd\Zlhjbc hij_"~ eyl _ljbg \ b @ < madhc ihehk_ \“hev
fhjnhdebfzZlbq_kdb_ izjzf_lju KHE[EIA] gidteyjguc fmkkhg HI f "~h

dhglzdlghc ahgu KZoZebgkdb_ [[4kiZzemf gZggh[ezZzklv fmkkhgh\ mf_]j
oheh~ghc k_\_jghc qZklb Yihgkdhijm fhHyeadklv mklhcgbl\uo kmJ[ljhibq
km[Zjdlbg_kdh]h Hohlkdh]h fhjy filfakkingi\_jgkihezZz]Z |Iky d x]m hl cC iZ

Aim] hl Ajm]zZ \ df Z hd_Zgkdbzbdfhhjkdb\b_ kmrb b hd_ZgZ hkms_
[_j_1Z djmiguo hkljh\h\ \ hkljheZmihduckl\b_f |j_o debfzZlbqgq_kdbo ¢
kbkl_fZo jzaNkeyRlg_kdhevdh dbehfckjhby ZIfhkn_ju kb[bjkdh]h b k_
Lzdbf h[jZahf \_ljh\hegh\u_ ifdbyphtd_Egkdh]h Zglbpbdehgh\ Ze
\azbfh”_ckl\b_ k \hegzfb au[b \"dihgkkdluo Zz I1zZzd _ k_ahgguo p_gl
ahgZo bf_xl \_kvfZz keh guc hoBH]JEfHjKdh]h Zglbpbdehgz b Zfn
L fi jZImjguc j_"bf ih[_j_ "bc [IZdij _kRbb <ebygb_ dhglbg _glZ ijhy’
agZqbl_evghec kl_i_gb azZ\blezhguf hh[jZzahf \ \b~r_ k_\_jh azZizZ”g
]_hijhkljZzgkl\_gguo iZjzf_ljh\ dkg\Zjdllyho ihlhdh\ dhglbg_glZevgh]h
ahg abfg_1]h fmkkhgZz kbevgh kgb 2

Baf_gqgb\hklv ijbjh~guo mkelleyixs__  ~_ckl\b_ Lboh]h hd_2Zg

hij_~ ebeZz hkh[_gghklb fhjnhaplh] 'y aZ \ebygb_ hd_ZgZ ijhy\ey _
fhjkdbo [_j_]1h\ dhglZdliguo ahg b \kiklhgmgudh o x gufb ihlhdZfb fhjkdt
hk\h_gby b ijbjh*hihevah\Zgby ijbfYhabrhoezvgd dg ]h fmkkhgZ
ahgzZevghc b | _jjblhjbZevgh ijhkljZgkimidghbhc \Z g _crbfb
ijbgZ~e_"ghklb fhjnhdebfZlbq_kdbfb nzZdlhjzZfb gZ ih[_
.o yleyxlky rbjhlgzZy b ihl]h*gZy “bnn_j g
Hlahj ijh[e_tu iZAbzZpbhgghlh ijblhdZ kheg qghc v
,_J_1Z ~"Zevg_\hklhqgguo fhj_c \khklgbb mébfZlbg_kdbo njhglh\ Zjdlbg

,_jbg]lh\Z Hohlkdh]h ~h Yihgkdhjhhgt \mTgZygguo rbjhl hij_~_eyxs
pbjdmeypby dhlhjuo \oh”bl Vo gl hfkmxgmx pbdehgbg_kdmx ~_yl_
pbdehgbg_kdmx pbjdmeypbx 1jhKhd_kalbc pbdehgu j_ev_n
IZpbnbdb gZoh”ylky \ ij_"_eZofhgnkkdhmddimgguc iezg ih[_j “bec

nbabdh ]_h]jZnbg_kdbo ihykh\ Zjdlkg\jkdhdlyu ahgzZevgu_ b ijh\bgpbZ
km[ZjdIlbg_kdh]h b mf_j_ggh]lh ¢DZld jhlévgAdzlI>Zevg ]h <hklhdZ ij_"hij
= |1 Kdjuevgbd ©>Zevgbc <hklhdkjaKigtehb_djhib\hj gb\h \azZbfh”_ ckl\m
mklhcgb\h Zdlb\ghc i_j_oh”gh dhiglgdlahe[phggmxsb_ \ebygby * dhglbg_
“\mo \_ebqgZcrbo kljmdIimj A_fébhd\ zgbf_kdb_ <u”_e_gh Iljb ]jmiiu
\aZbfh”~_ckl\by hdZau\Zxsbo jzaluudgu_ oh~hf jZa\blby j_ev_nZ

kbkl _fhnhjfbjmxsb_ \ebygby \'dhfZdddrbjh\Zgbb k jZaebqggufb \ha”nm
mf_j_gghlh km[Zjdlbg_kdh]h b fZktlbiep_kdhjhb wlhf hif_qzZ_Ilky [
ijbjh~rgh debfZlbg_kdbo ihykh\? #iKajdymbddmjgu_ g_jlu ijhy\eyxlky JeZ

@ h[jZahf \ hlghkbl_evghc fheh~hklb j_e

= _h]ljZnbq_kdh _ iheh  _gb_ fhydleN@mEvilmjgu_ i \ fhjnh]_g_Ibqg_
<hklhdZ gZ \hklhgqghc hdjZbg_[hH)YBadbb tiebdz ] _ hkbkl _f >Gbdhi
liZgbp_ k Lbobf hd_Zghf h[mkeh\&\jZiehgBébgb_ Kdjuevgbd @
a™_kv fmkkhgghc pbjdmeypbb Ba&N | kjlgw glh "helhlgZy nba
ijhke_"b\Z_Ilky ijbf_jgh ~h ] W]KZhbqg_kdZy k_dlhjghklv b rbj
>>a_j™a__\kdbc Lmg_J]heh\alwgzedgmkdyg ezZg~rZnlighc kljmdImju
Djhobg @ Ijb wihf hkh[_gghkhthjffokdikpgyne agzqgbl_evghc f_j_ dzd j_

pbjdmeypbb hij_~_eyxlky \azbfh~pgkl\l_f Igpdb ihlhdh\ | _iez b \eZ



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

lezglbg_kdh]h b K_\_jghlh E_~h\bHyh hoghkdb\ [_j_]h\hc ebgbb [_j_]Z

>e _dk__\ =hem[_\ >vydhghhbiZz Xjreli\@yxl gZ Yihgkdhf fhj_ b agZc
J_|I_xf @ < kemqzZ_ K_\_jghcflgpbmbdbz _ k mq_Ihf [_j_Th\ ]h b ]I
bf _ggh fhjnhl_dlhgbqg_kdh_ gXlHhohgkdhf fhj_ Bgl_j_kgh qlh ijhly"_
dhglbg_glZevguo hdjZbg b bklhjby ho]hXa\blibbylbiz k hlf_jrbf Z[jZabhg
g_hl_g q_I\_jlbggh_ \j_fy hipkrMmerbfeb ijhp_glghf hlghr_gbb gZ Hol
hkh[_gghklb kh\j_f _ggh]h debfhfhjnhlug _a#Zfy_f gZ Yihgkdhf fhj_ Ih”h
"helhlgmx k_dlhjghklv b rbjhlgmxjakigZtvehdibv Ibih\ [_j_ThY gZjy™m
fhjnheblh]_g_az gZ ih[_j_"v_kljdelmpghl] _heh]bg_kdbfb hkh[_gg

hif_lblv k_\_jh \hklhggmx hjlbliglgplyxih[_j_"bc fh _I [ulv k\lyaZgh
hkgh\guo fhjnhkljmdImjguo w2aébgldufb klz~byfb aj_ehklb [_j_]h\
hij_~_eyxsbo hkgh\gu_ q_jlu \azbti~rgkbNduwf jZajmr_gb_f [_j_]lh\ mf_

kmrb b fhjy b hlghkbl _evgmx h[akapeggohklv fhj c 0ZjzZdl _jbamxs
NZevg_\hklhgguo fhj_c hl LbohlJiphthde BgzZeviguf i_jbhrhf ©hldjulh]lh ff
j_amevlzl_jZa\blby Dmjbevkdhcijlb hi¢bpdkdéwguo | _fi_jZImjZo \ha”moZ

hkljh\h~Am guo kbkl_f Wlh ijb\_eh d Ihfm .qlh R
]iZgbpu debfZlbgq _kdbo ihykh\ gz wﬁ e % dZ bkke_nhiZgbc

agZqbl_evgh kf_s gu ijhlb\ gZkh\hc: g<Zjel126dbdZJI fhjnh] _g _Ibg_kdbo |
>:jgbdh\ @ Hohlkdh_fhj_ highkblky Kdbfghc 1Zpbnbdb \ khklZ\
h[jzahf d dzI _Jhjbb km[Zjdlbq dddbpucihjjlcgbfZe mqZkib_ hAbg ba 2z
Khhi\_1kI\_ggh ih[_j_"v_ Hohlkidh}h” _fhjy]l_hbgnhjfZpbhgghc kbkl_f_ 4

bf__ | q_jlu Zjdlbg_kdbo b km[Zfdlslghgkmhe khhi\_IkI\mxl Ihqghklb bk
[_j_1h\ E_lgb_ ]_hfhjnheh]lbq_kdbZjliph@ZrbhgZevguc ZleZk Jhkkbb
ijhl_dzxI ihn \ebygb_f mikemdcgby ~ebgu [_j_lh\hc ebgbb dz A

ij_~r_kl\mxs_c abfu K \_jhzf pkdirgkab\Zg bgkljmf_gl ©>h[Z\blv ZI
[_j_1Z mgZkldZ mf_j_ggh]h debfzllhd fkdjp]h®ihlyknipb_c ©JZkq_lI gZ we
gZh[hjhl bkiulu\Zxl j_ev_nhh[§Bamike&_gby ijhba\_~_gu gZ weebik_
\ebygb_ km[ljhibgq_kdh]h ihykz 1Z®&@Zd \|_q_gb_

\k_1h 1h~Z [_j_lh\hc fhjnheblh]_g_a &Zohfhkdhf Zddmfmeylb\ghf i_j_r

ih” \ebygb _f | _ieuo |_gq_gbc hd_zgzljh\hc hkljh\z BImjmi Dmjbeu

:gZeba dzjl fhjnh]_g_Ibg_kdbohdi®wdk\bg_kdhf i_j_r_cd_ hkljh\Z Qm
[ j_1h\ K_\ _jghc IZpbnbdb iha\hebe_mdy\blpeb ijh\_~_gu dzZjlhf_ljbq_
ki_pbnbdm [_j_]h\h]lh fhjnheblh]bkkez"hhZady J_ev_n i_j_r_cdZ <_

km[Zjdlbqg_kdhc b mf_j gghc ij_ifnkko\ekld ihkj_~kI\hf \bamZebaZpbb
>GZpbhgZevguc ZleZk Jhkkbb $®WHU *OREDO 'LJLWDO (OHYDWLRC

MklZgh\e_gh qglh 7~ey fhj_cy\kykxsjghky ijh*mdlihf OLQLVWU\ RI

IZpbnbdb oZjzZdl_jgh MmofIZEHgRP QG ,QGXVWU\ 0(7, b 1%$6%

jZkij_"_e_gb_ ijhly _gghklb Kkh[*_jj Jnky \ kbkl_f_ (DUWK ([
jZaebqggh]lh IbiZ jbkmghd |_j\echfehlllbwfnkidhc kem ' [u KR: 8QLWH
highkblky d Z[jZabhggh ~ _giHRPHRIGFT O 6 XUYH\ DhhjrbgZligZy k
kdZebkluf [_j_1Zf hc Ibi kh agZBgbl_evgdaaf_]j ibdk_ez a »» f

\dez~hf \ ijhp_kku jZajmr_gby &baby dk\dHf)jZlIbg_kdZy hrb[dZ 506 (
\u\_Iljb\Zgby <lhjhc ibd nhjfikkimx1+ f_g_ _ f >ey \bamZebaZphbl
Z[jZabhggh Zddmfmeylb\gu_ [_j_JjkEkljhhguidiZjlu \ukhl \ Ij_of_jghc ijh_d
KZfuc \ukhdbc ijhp_gl hl \uf[secgb_f p\_Ihf \ukhlguo *"bZiZahgh\

85/ KWWSV OSGDDF XVJV JRY GDWDVBWBEQN FRMWHKY BDMINHPEB \DWAIH. RE)FUR Yo MO/T
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f krzlhf f bl _g \hc hifuldhcibgwy elzklbg_kdbo hleh” _gbyo iha
\ukhdbo mjh\g_c¢ :gZeba ihey \ughhieha\Widipe gz i _j_djuluo ijb[j_~
\u”_eblv g_kdhevdh Z[jZabhgguofbjikZzdpZbbthgdehgh\ufb hleh  _gbyfb
Zddmfmeylb\guo l_jjZkh\uo mjh\g_c \

Jbkmghdjhly _gghklv Ibih\ [_j_]h\ fhj_c K_\_jghc IZpbnbdb Z ijhly”
[_j_1hV N\ dbehf_IjZzo [ ijhly  _gghklv Ibih\ [_j_Th\j\Jihhp_glZoe L'bgbdh\h
| dihgbqg_kdbf jZkge_g_gb_f nbhjrh\u_ | _dlhgbq jEdlbhdoitkeh\e gg
AN gm~™rZpbhggu + Z[jZabhggu_ \ujh\g_ggu_ b [molh\u_
+ Z[jZabhggu_ hlf_jrb_ + |_jfhZ[jZzabhggu_ b e_ntmeylb\auZ[jZabh
\ujh\g_ggu_ b [molh\u_ + kharZggu_ \hegh\ufb ihkhadzZagfdpu iey ™ \
\hegh\ufb ijhp_kkZfb eZ]mggu_ + kharZggu_ ijpebhgiyhip bkk¥Hibgh gz
+ kharZggu_ mklv_\ufb ijhp_kkzfb ~_evlih\u_
JLIXUAKH OHQJWK RI WKH W\SHV RI FRDVW YV 7KIHWXHHQV WBVRR MWW KIHV
FRDVWY LQ NLORPHWHUV E WKH AW J WIS RY WK ARB\WSWMY R ItFRL
WHFWRQLF GLVVHFWLRQ IMRUG WHFWRRQRFDO® DEGBWIHRIPLDRAGJ
FRLOHG + DEUDVLYH GHDG + WKHUPRDBUDD/VQRIDR BQ @D QBHFR 14
+ FUHDWHG E\ ZDYH SURFHVVHVY EHDFK +t PUBOYWE ET EWZDB DD
VXUJLQJ SURFHVVHYV + FUHDWHG E\ ZHOOKHDG SUF



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

DZjlhf_Iljbq_kdb_ bkke byi\Zigb¥Zpbb ~Zgguo bkihevah\Zgu ihi
i_j_r_cdzZ hkljh\Z Qm]lmgb~zZd \I| Kjfbyu $VIWHZjghc KkljZIb]ljZnbb I|Zdt
*OREDO 'LJLWDO (OHYDWLRQ GRGHO@Zy* (@Pby[ué&b b ih\_joghklb jZ
“hiheg_gu h[jZ[hldhc "Zgguo $/26n[RUOCKdCc"' k\yaZggu_ k i_j\bgghc kljn

fo$:" <_jkby 6 KXW W O Hh kYD G g'th i D>O 0D BWL QAR Q @
7RSRJUDSK\ OLVVLRQ 6570 $BEIGHFRDDODYORIED{¥"Zjguo NZgguo

= hjz"bhehdZpbhggu_ grZjfexegfbr[s_c ijhly  _gghklvx hdheh
ijh\h~bebkv ]_hjz~rzZjhf k_jbb @HDKc FP_j_ \dexqZeZ ]J_hfhjnheh]bq
HHH ©Eh]bk?2 k Zgl_gguf [ehdhfgl:;gl hkgh\Zgguc gZ fhjnh”bgZfb
p_gljZevgZy gZklhlZz Zgl _ggugZl[exfF=gpbyo
h[_ki_gb\Zxsbf Jem[bgm bkke_"h\Zgby ~h f <
k Zgl_gguf [ehdhf :; 0 _glizevgZy q—zi'ﬂ]‘?i”bz'“ b h[km™*_gb_

F=p h[_ki_gb\Zxshbf Jem[bgmb_ g_jlu ki_pbnbdb fhjnheblh]_
bkke_~h\Zgby ~h f ljb\yadz dhig fpkudh¢hlg hid_Zgkdhc klhjhgu dhglZd
ijhnbe_¢c gZ[ex”_gby hkms_kl\eyezivkdh® b Dmjbevkdhc hkljh\guo
ihfhsb kimlgbdh\h]h ijb_fhbg~bdmkhZah\eh gu ijb ZgZeba_ ¢
nZgguf [mj_gby b rmjnh\Zgby Y@fnk] ggubqg_kdbo Ibih\ [_j_]h\ K_\_
hljz Zxsb_ ih\_joghklb kdhjj_ebjdWwhbguwdbh>GZpbhgZevguc ZleZk Jhkk!
kehyfb mklZzgh\e _ggufb \ kd\Z blgZmgrmygnzo "“Zggu_ wdkihjlbjh\Zgt
beb dZgz\Zo “ey i_j_kq_lz ih \k[ifa{hiljhgweXx we_dljhgguo IZ[ebpZo
\j_f_gghlh jzaj_az \ ]Jem[bgguc lijb"k§Z\eheagu b J]jZnbg_kdhf \b”*_ jbkmg

Jbkmghdzkij_~_e_gb_ fhjnh]_g_lbg_kdbo Ibih\ [_j_]h\ hkljhjghm guo k
IZpbnbdb + k e_~gbdh\h |_dlhgbqg_kdbf jZkge dghgibg fk b Hifrhkeh\el gg

+ Z[jZabhggh » _gm~"Zpbhggu _ + Z[jZabhggu_ \ujhXebdgwu b [molh

hif_jrb_ + | _jfhZ[jZzabhggu_ b e_"h\u_ + Z[jZabhgglygdddmfmeylb\

[molh\u _ + kharZggu_ \hegh\ufb ijhp_kkzZfb iey h\Wfb ijtpkkkRZEZggu
eZlmggu_

JLIXUHLVWULEXWLRQ RI PRUSKRJHQHWLF W\SHRHRIRARDK \§ D FR.Il LV
+ ZLWK JODFLDO WHFWRQLF GLVVHFWLRQDVMRQ G5 HQ/¥EDWRIQRE D C
DOLJQHG DQG FRLOHG + DEUDVLYH GHDG FFXRPXOWRDIEUDUY L R

FRLOHG + FUHDWHG E\ ZDYH SURFHVVHVDERPGK + FUHL

85/KWWSV ZZZ HRUF MD[D MS $/26ZHD HIZ& ghWQGH[ KWP
85/ KWWSV GRL RUJ NZ1Y BjZ37 gby




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

DzZd b h"b”"Zehkv \ ijhp_glghfkhjiilgdtrmgdt nhjfZpbhggzZy h[mkeh\e_
dZzd :e_mlkdbo 1Zd b Dmjbevkj@Zmdblibkljhi\fh\]h\ hkljh\guo “m] g_khf
fhjkdb_ [_j_1Z lh b lh Ibiz pokZkagdphdevgZz b [j_[m_]I NZevg_

:[iZabhggu_ [_j_1Z 9gZ :e_mlZo ijblkkeeZz "L giZy
fhjkdhc klhjhg_ Z gZ DmjbeZo gzZBAjhjibfcj_ hkljh\Z BImjmi Dmjbey

hd_Zgkdhc ljhly  _gghklv Zhjdab\ggggh"m]Z b hkljh\Z Qm]mgb~Zd
Zddmfmeylb\guo [_j_lh\ \ur_ khhkldh\ggdkydhc” m]z N 1Zevgh jZkkfh
klhjhgu hkljh\h~*m guo kbkl_f Ijhhkh][gglgklklb kh\j_f_ggh]h [_j_]h
Zddmfmeylb\guo [_j_]h\ b gZ Dmjmened| hh_g@zZazZz dhglZdighc ahgu b
e_mlZo 1Zd _ [hevr_ kh Kklhjhgddmtm&ggZbb 1Zd gZau\Z _fhlh [€
<uy\e_ggu_ hkh[_gghklb fhjnh]ligj IpgkZdbadhlhjZy hlighkblky d ki_pb
Ibih\ fhjkdbo b hd_Zgkdbo [_j_]jh\JwA j_ev_nhh[jZamxsbf ijhp_Kl
k\bA | _evkl\mxl h ij _h[ez"Zxs_f \We@Abjmxsbh \ha”_ckl\by \
jZkij_~_e_gb_ Dbf_ggh Jb~jh"bgzifBgq_h#dhhhjZbbq_kdhf fzkrlZ[_ \j_f
| jfbg_kdh]lh j_"bfh\ jZza”_ ey fuoGzZ®\hkhjbcihdZazZl _evgu_jZaebqgby \ k¥t
FhjnhdebfzZlbg_kdb_ izZjzf_lju Khjkhellgihtbgzfbd_ [_j_]lh\ \uyle_gu
dhglzZzdlghc ahgu hkljh\ghc "m]b ZgZebebgb_ hhjnhf_Iljbqg_kdbo iZjzZf_

1Zdh\uo gZ hkljh\_ KZoZebg dZ]ZmdRlhnndh iey Z gZ hkljh\_ Bl
jzkij_~ e _gb_g_\ebyxl Fhjnhl_dlb&bghdzZy b

Jbkmgh#i[ahjgZy ko_fZ jZchgZ i_j_r_cdZ <_Iljh\hc hkljh\ BImjmi =+ fhjnt
$VWHU *OREDO 'LJLWDO (OHYDWLRQ ORGHO *'(0 9
JLIXUBRYHUYLHZ RI WKH DUHD RI WKH LVWKPXV RI 9HWURYF

$VWHU *OREDO 'LJLWDO (OHYDWLRQ ORGHO *'(0 9



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

Jbkmgh#iohlhfhjkdb_ f_]Zn_klhgu / f
J)LIXUBHD RI 2NKRWVN PHJDFXVSV |/ =

HdZaZehkv glh gz ijhlib\Hilkeeh gbae \ [Zkk_cg_ eZ]lmggh]lh Ibiz k
mqgzZkldZo hkljh\z jZaf_ju KdjlZzgkdbjo r_cdZ <_Iljh\hc hkljh\Z BImj
f 1Zn_klhgh\ [he__ qg_f \ M\Z jzaz ijQ\hrAadx@kzZ Iky wheh\uo h[jZah\Zgb

jZaf_ju hohlhfhjkdbo f_]Zn_klhgh\Zdggdnoghdwiho lhehp_gZz Ih mq |

lib ZgZeba_ wheh\h]h fhjnh&mlih]kbhazgb_ \ kj ~g f ]Jhehp_g_ g
k\yazZzgghl]h k \hegh\hc i _ji_jiZrhlddhZ < _ljh\hc ijheb\Z bo ke_~m_|I
ij_bfms_kI\_ggh i_fah\h ibjhdezZkllydjZeMylithc qgzZklb i_j r_cdzZ >3$IDQDV

fZzl _jbzZez ijb wdkiehab\guo ba @gbyaz[e&x”rZ _fu_ a”_kv ]jb\u \ukhl
]Jhehp_g_ g_hie_cklhp_g_ [ueh mkHKfZgjh\e_dhbgghbjh\Zggu_ \ x]h aziz
Axgu k fhjkdhc klhjhgu i_j r _cdagyzijdj\e\hgcbb \ _jhylgh b yleyxlky *x
hkljh\Z BImjmi nhjfbjh\Zebkv \ fZkkbe&XtB|l_k\yazZggufb k i_jbh”~Zfb \ul
jZajmr_gby \ukhdbo [_j_1h\uo kImyklyihjh\gy fhjy b bgl_gkb\guf jZe
keh™ _gguo i_fah\h ibjhdeZRibkchddddf _j ]h\uo mkIimih\ keh  _gguo |
fZzl _jbzehf g_hie_cklhp_gzZ \ i_jbbfhdaekkdbgbkdbf fZl_jbZehf jbkmgh
jZafu\zZz ijb ih\ur_gbb mjh\gy fhiytgizdilhehy_ ke_"m_1| bkdexqZlv b \_j

luk e_Il gZzazZz” Nhjfbjh\Zgb_ [hleeghfhehi®yojZ[hldb ibjhdezZzklbdb ihiZ
Axg hd_zZgkdh]lh ih[_j_"vy \ adZpbhl\ewghahgm g_ihkj_"kI\_ggh \ |

kl_i_gb k\yazZgh k i j_ywAdhilehab\guo ba\_j _gbc kj_~g_]h ]hel
ibjhdezklbg_kdh]lh fzZl_jbzZez ihlkglilib\r_rd2\au\zZxl \medzZghl_dlhgbc
[ _j_Ih\mx ahgm hdheh efbkelydaghb \ hkgh\Zgbb jzaj_az \
g_ihkj_~kI\_ggh \h \j_fy bafhjkKdhlthy [_j_1h\h]lh mkimizZz >$IDQDV]
>:nZgZkv_\ @ AgZgbl_evgZy @ i_ieh\h]h

fZl_jbzez \ ibjhdezZklbd_ h[mkeh\beZhp jhgvygwkljh\guo “m] dzZd ba\_Kk
[ukljh _ nhjfbjh\zZgb __ lheshb i aebdNgloc j_Imeyjghklvx ih™\_j]1Z

\ha”_ckl\bx pmgZfb dzd k hd_Zgkdhc k|
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b k fhjkdhc JzZkkfzZljb\Zy ih[_j_"vdhgjpaflghdbo hlh[jZ  _gby j_ev_nZ \
mqgZkldh\ kmrb hkljh\h\ fu dhjdhndpeh ¢ 'ijh\h*"bezZkv IZo_hf_Iljbg_kdZy
h[jZlbeb \gbfZgb_gZ wlh y\e_gb _k dhfi_gkZpb_c g _lhgghkl_c hij_ ~

Hleh _gby i_j_r_cdzZ <_Iljh\hgzkklhhwgby dhe_khf dhgljhevgufb f_Idz
BImjmi bamg_qgu ih jZzaj_azZf [_j_ 18¥hThu mkiInfidjkR\ ITh~ hr\Z i_kqZgh ]Ze_
fhjkdhc b hd_Zgkdhc klhjhgu b *"Zhdgbf _jgboeghlhij _~ ey fuo gzZfb dzd ft
[mj_gby \ p_gljZevghc qZklb i_jgZgbHdiZ ijkkb\Z dhlhjuc kms_kl\h\Ze \

ihemg_ggu_ ] _heh]bg_kdb_ ~Zgglhehjpp\gaZgbiM “ dZe _g”™Zjguo
ki_~*g_fm mjh\gx Hohlkdh]h fhjy EEMhjZ~Zjgh_ dZe_g”"Zjguo e_I| dZe_qg*.
h[ke_"h\Zgb_ ihal\hebeh m\yaZle |j amhev)]Zll gz hilf _IdZo *“ f hlghk
jmqgghl]h [mj_gby i_j r_cdzZ <KkifjMéclh bnjh\gy jbkmghd Ijb wilhf
] _heh]l]bg_kdbo jzaj_ah\ k fhjkdhetzZggld [Agkdby i_j djulZ wlZ lhesZ ij
klhjhgu jbkmghd >ey ihemqg_dobyjRjuf lgghuof ihdjh\guo km]Jebgdh\ b ki
jZaj_ah\ [ue bkihevah\zZg ijb[hj =\ hhkgm\BBbb dhlhjhc \kdjul fZehfhs
Zgl _ggZz F=p k fzZdkbfZevghbjiggddghc knhjfbjh\Zgguc
ahg”bjh\Zgby 7h f b jZajdZé&xg"Zjguo e | EM

kihkh[ghklvx ih Jem[bg_ hdheh kf >ey

Jbkmgh& klhiheh  _gb_] hjzZz~Zjguo ijhnbe_¢ &RSHUQLFXV 6HQW
JLIXUARFDWLRQ RI *35 SURILOHV &RSHUQLFXV 6HQWLQ
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Jbkmghd _hjz~Zjgu_ ijhnbeb ]_hjz~r"Zjgu_ nZpbb : B 1Zje kedlbdZgh

hleh  _gbc jZaebqgh]h khklZ\Z ijb[j_"gh fhjkdh]h ZkkdbkzZz < = i_fa

K + g_jZkqe_g_ggu_ kdehgh\u_ b ijb[j_"gh fhjkdbufhkbklZ9gbfy k g_ba

JLIXUHHRUDGDU SURILOHV JHRUDGDU IDFLHV ®IxYIDQWLRXYEH

FRPSRVLWLRQ RI WKH FRDVWDO PDULQH JH@GHIVDQ G% R I5\XW D BHPD
VHGLPHQWY ZLWK XQNQRZQ FRPSRVLWLRQ

< mkimi_ hd_zgkdh]h [_j_]1Z h&ZjhAEf BtZjmi hd_ZgkdZy klhjhgZ [he.
ijbf_jgh gz ~\zZ f_ljz \ur_ bhghediZy q_f fhjkdzy

i_kgZgh ]Ze_qguo ] _hjz~Zjguo Gnkplhevdh bghc Ibi Zkbff_ljbb b
p_gljZevguo qZkl_c¢c i_j r_cdzZ \_jhkghdzgihlbljh\Zz Qm]bgz~zd e_mlu
eZlmgguo k_juo Jebg \kdjul fhéthfpdghkv \ur_ \ dzZjlhf_ljbg_kdbo
lhjnygbd wlh]h " \hajzklz [ueb bkihevah\zZgu |Ijb fzZkkb\z ~Zz
dZe _g”~Zjguo e_| EM Lhjnyjhindbed "bhkljh_ggu_ ih ~Zgguf 657

g_ihkj_~kI\_ggh gZ phdhe_ keh  _$:ghf djjddbdg_kdb b~ _glbggu b fhlml |
iebhp_gh\ufb \medzZgblzZfb DZfmokdihev&hblgu Ney NZevg_cr_1h Z
I1NP h[gZ Zxsbfbky gZ [_gq_ \ jbkhngd d

k_\_jh \hklhdm gz hif_IdZo kj_"g_]bBbZdjb\dykemqgZ_ k i_j_r_cdhf <_|I
fhijy < gZklhys__ \j_fy mkljhgghBImjmi fhjkdzZy klhjhgzZ i_j_
Abnn_j_gpbjh\Zlv pmgZzZfb]_ggu_ hkéjh\Zgigymkbgz~rZd [he__ djmlZy b dh
gZghku ijheb\z g_ ij_"klz\ey Iky*"ZXggth gulfZi_ bkke_ _~h\Zgby fu iheZ]Z
Hr"gZdh h”ghagZqgh mklZgzZ\eb\ZkHkfy Ijpye_ dhafh gh k\yaZzgZ k jZa
Zkbff_ljbb j_ev_nzZ i_j_r_cdzZ bgllpki\aghklvx ijhyle_gby pmgzZfb k fh

hd_Zgkdhc klhjhg Ke_~m_I hif_Iblv ql
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\ualZggh_ a_fe_Iljyk_gb_f ]h*ZhjRd@hc b Khd_Zgkdhc klhjhgu hkljh\h’
[_jbglh\hfhjkdhc klhjhgu hkljh\Z kQki]bbgzZHkKelm beb hlijZz\guf fhf_glhf
"hklb]Zeh f k Ibohhd_Zgkdhdl nkZltejhagaptkb ijh[e_fu hkh[_gghkl_c
f Z gZ hkljh\_ MgZeZrdZ[_\j_]h\débdy_cguo dhglZdlguo ahg jzZa"

K_\_jh \hklhdm “ f >>ULVZROBGjKkdbDF [@RKHHMgu Z [zZd _ fhjy b h
+LJPDQ @ Fhjnhf_ljbg_kdb_ bkke_~h\Zgby \ dhfi
AZdexq gb_ nZggufb ]J_heh]h ]J_hfhjnheh]lbq_kdh]h

ih~AI\_j~beb ki_pbnbdm jZa\blby b kh\j_

< j_amevlZl_ hpbnjh\db b ihkeg¥fixéb]hfhjkdbo b hd_zZgkdbo [
ZgzZebaz dzjl fhjnh]_g_lbg_kdbo hkljt\H2rd lgdo kbkl f Ij ~iheZ]Z_lky
Yihgkdh]lh Hohlkdh]lh b ;_jbglh\ZjihhewdB9hzkbff ljby gbaf_gguo i_j_r
gzZley~rgh ijh~_fhgkljbjh\Zgh  kihMmpjZaki_zZgkdbfb b fhjkdbfb [_j_
kh\j_f_gghlh khklhygby [_j_lh\ wilbaefh¢_@Z pmgZfb]_ggufb ijhp_kkZfl
lhemq_ggu_ jZkij_~_e_gby Ibih\ [_j_]h\ Kk

Jbkmghdkbff_Ijby i_j_r_cdZ hkljh\Z Qm]bgz~zd
Z + f_klhiheh  _gb_i_j r_cdZ [+ j_ev_ni_j_r_cdZ b ehdZpby i
\ + djZkgZy ebgby ijhnbey ihkljh_gZ ih "Zgguf 6 KXMRWO A55YDGD BUMR S K
6HFRQG *OREDO kbgyy ebgby ijhnbey ihkljh_gZ ih ~"Z§gguf $/26 :RU!
< _jkby a_e_gZy ebgby ijhnbey + $3VWHU *OREI®O 'LJLWDO (OF
JLIXUBV\PPHWU\ RI WKH LVWKPXV RI WKH LVODQG RI &
D+ LVWKPXV ORFDWLRQ [ £ LVWKPXV WRSRJUDSK\ DQ
\'+ UHG SURILOH OLQH FRQVWUXFWHG DFFRUBL®J WBF6&KXMRNWMH
*OREDO WKH EOXH SURILOH OLQH LV EXLOW DFFRUWGLRXI WR $/2
JUHHQ SURILOH OLQH * $VWHU *OREDO 'LJLWDO (OHYDW



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

Ebl_jzZImjZz SHIHUHQFHYV
ce_dk__\ ;: =hemph[Ze®gZy $OHNVHHY % $ *ROXEHY * 1
kh\j_f_gguo eZg”rznlh\ fbjZz VRYUHPHQQ\NK ODQIGW KDIRERY PLUL
h[s_klI\h hdjm ZxsZy kj_"Z Rl PRGHUQ ODQGVFDSH& RI WK
Nmgdpbhgbjh\Zgb_ b kh\j_f_g '\DNRQRY .1 5RPDQRMRBDUB HGV
ezZg”rzZnlh\ HIV j_n G REVKFKHVWYR RNUX]KD\XVI
W 1Jhfzgh\z F Ba” >hf ©=h )XQNWVLRQLURYDQLH L VI
K ODQGVKDIWRY >*HRJUDSK\
:jgbdh\ 2 BHkh[_gghkibjfbjh\z 9RO JXQFWLRQLQJ DQG FXUUHQW
j_ev.nz [_j_1h\ Lboh]lh hd_Zgz ORVFRZ 3XEO 'RP ©*RURGHWV?
b mf_j gghf debfzZlbg_kdbo ,Q 5XVVLDQ
Bkke_~h\Zgby leh[Zevguo $UFKLNRY (, 2VREHQQRVW

debfhjnh] g azZz >Zevg_]h <hl EHUHJRY 7LNKRJR RNHDQD
lfjm~h\ <eZ”b\hklhd ><GP :G XPHUHQQRP NOLPDWLFKHVNI

K WKH IRUPDWLRQ RI WKH UHO
'nZgzZkv_\ <H< gh\hf 1Ibi_ wt VXEDUFWLF DQG WHPSHU

fhjnh] _g_az gZ \medZgh]_g ,ZVVOHG\RYD@QREDO Q\NK IDNW
hBlmjmi ;hevrZzy Dmjbevkdz ‘DO QHJR 9RVWRND VERUQI

= hkbkl _fu i_j oh~guo ahg JOREDO IDFWRUV RI FOLPRU¢

K FROOHFWLRQ9®D GARMWRNAGR N

¥y (DVWHUQ 6FLHQWLILF &HQW
.zdezgh\ | Y= h]jznbq_kdb 6FLHQFHV SSs ,Q 5XVVLDC

] _hiheblbg_kdb_  nzdlhju \ $IDQDV \HY 99 2 QRYRP

jZa\blbb J ]bhgZevgu_ bkke¢e PRUIRJHQH]D QD YXONDQR:

) K ,2WXUXS %RO VKD\D .XULO VI

DHROLDQ PRUSKRJHQHVLV R

LVODQG *UHDWHRULDWMHRGIH @

J]RQ S*HRV\WWHPV Rl 7UDQWEWLRQ =
s 'Q 5XVVLDQ DEVWI

%DNODQRY 3 < *HRJUDILFKL!
IDNWRU\ Y UHJLRQDO QRP

>a_j"a__\kdbc HEsZy pbjdr
Zlfhkn_ju b debfzl F GZmdZz
>vydhgh\ D G <Zjeulbg > E

<ebygb_ hd_Zgh\ gk hijdZantooh
ahgzZevghklv ih kimlgbdh\uf

nhihkbgl a < klgbd

mgb\ ij_l iz K. by :g hljzr *HRSROLWLFDO )DFWRUV LG

K - - - - 5HIJLRQDO Q\H LVVOHGRYDQL\D >5
, _ QR SS ,Q 5XVVLDQ

Ebkh]mjkdbc G B I_1iba_"q30AK

JZkijhkljzg _gb_ fmkkhgzZ gz™ <

b ki i_gv _]h mkihcgb\hkib '"IHUGJHHYVNL2EV¥FKD\D WV

DWPRVIHU\ L NOLPDW >*HQH!I

brjheh]b K
1b7] Iby ¢  DQG FOLPPWFHR@ 3XEO 1DXNI
EbozZq \Z W : LbfhnD _\b_3}Zj 5XVVLDQ
|_hfhjnhehlbg_kdbo KkbkI_f k 'S 0 oo
hjJzgbahizgghkib — =_hfhjnheh]by PSDS\/(V RI WKH RFHDQVQRQ
K + '2, ’

E\' WKH UHPRWH VHQVLQJ
Ebozq \Z W Lbfhn_:yZe>

:9HVWQLN ORVNRYVNRJR XC(

]_hthjnheh]bg_kdbo kbkl_f hk  wppj3ypiL\D >ORVFRZ 8QLYHL
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=_hfhjnheh]by <
>y
Ebozq_\z W : Fzddz\__\ : G
Nbabqg_ kdZy kmsghklv ] _hfh
liZgbp = _hfhjnheh]by <
¥y
GZpbhgZevguc ZleZk\ Jhkikbbhf

ljbjh~"Z b wdheh]by J_~ dhe
ij_"k <eGdkzg”"jh\ < F L
G =Ju[Zevkdbc b ~j F IDH ©L
k

GbdhevkdzZy < <

jZa\blby j_ev_nZgubjahg b ijh
>Zevg_1]h <hklhdZz D
]_hfhjnheh]lby >Zevg_]h <hklh
= | Kdjuevgbd <eZ”b\hklhd LE
KKKJ K

Kdjuevghbd =<| "msb_ debfZzl
nZdlhju jZa\blby wdah]_ggh]

=_hkbkl_fu >ZewglfdzZ IJhkkbb ¢
0, \_dh\Lhf ljbjh~rgu_ ]1_hk
bo dhfihg_glu <ezZ”b\hklhd >.
K

Kdjuevgbd Hkgh\gu_ mjh\gb mk
\ h[s_c hjJ]ZzgbazZpbb ]_hkbkl_f
kh\j_f gghl]h _kl_kl\hagZgby

K

Kdjuevgbd =:ghfZevgu _ ijbj
ijhp_kku b yle_gby Jhkkbckc
<hklhdz Mki_ob kh\j_f_gghl]h

< K

Lmg_lheh\ _p < | =ZjpfZg ; B
DebfZl b Jb”jh]jZnby = _hkbk
<hklhdzZz Jhkkbb gZ

Lhf Ijbjh~rgu_ ]_hkbkl_fu b bo

<eZ”b\hklhd >ZevgZmdZz

$IDQDVIHY 9 9 ,JQDWRY (,
JHRQWLHY , 2 *RUHRMRYLY\®
LWXUXS IKWRDRFG QGEH VWUDLW
BHULHV
9RO 1IDWLRQDO VFLHQV
IRUHLJQ SDUWLFLSDQWV *H

1DWXUDO +D]DUGV t 0D\
6DNKDOLQVN 5XVVLDQ
|2,

+<'5263+(5¢(

@ K*HRJUDSK\@ QR

jm[_‘\_d;hl';;l,LNRO VND\D 9 9
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SS,Q 5XV
DEVWUDFW LQ (QJOLVK

JEVIRIXQUENILL 1, 3HWULFKE

PXVVRQD QDG 9RVWRFKQRL

XVAWRLFKLYRVWL >'LVWULE X\

$VLD DQG WKH GHJUHHVRIRUWYV VWD

JLGURORJL\D >5XVVLDQ OHWHRUROI
QR Ss ,Q 5XVVLDQ

ILNKDFKHYD ($ 7LPRIH\HY
JHRPRUIRORJLFKHVNLNK VL
RUJDQL]JRYDQQRVWL >7R

Kdjuevgbdg = §HRPRUSKRORJLF V\VWHPV IURP W

RUJDQL]PMRRRW@WRORJIL\D >*HRPRUS
QR SS ,Q 5XVVLDQ DEVW
Y
JLNKDFKHYD ( $ 7LPRIH\}
JHRPRUIRORJLFKHVNLNK VLV
>$QDO\VLV RI JHRPRUSKLF V
QRWLRHRRRUIRORJL\D >*HRPRUSKRC
QR SS ,Q 5XVVLDQ DEVWL
>y
JLNKDFKHYD ( $
JLILFKHVND\D VXVKFKQRVW
JUDQLWV >3K\VLFDO QDWX
ERXQGDWHRP@®UIRORJL\D >*HRPRUS
(QR SS ,Q 5XVVLDQ
(QJOLVK '2,

IDWVLRQDO Q\L DMIODWRBBKVLL
BULURGD L HNRORJL\D >1IMWLRQDO
FK &KDSWHU (QYLURQPH

$9 %RURGNR 91 $OHNVDQ

*

1Dbh0% DO_VNLL HW DO H
.DUWRJUDIL\D S ,Q 5XVVLD
6NU\O QLN

UHO HI®RSNKURQ L SURYLQW

ODNNDYH\H

K >7TUHQGYV LQ WKH GHYHORSP

JRQHV DQG SURYLQFHV RI
* 3 BNU\O QLN OGPDWLF
JHRPRUIRORJL\D 'DO QHJR

(DUWK DQG (QYLURQ]*'F@WOSK&Q%\FW WDIOHG ) FEMWRW @

R DFLCILF ,QVWLWXWHJ RID *HRJUI

6FLHQWLILF & HQWHU RI WKH 8665 $F
SSy1koRr'Q 5XVVLDQ

6NUYY @Q4NDIWBRAHGXVKFKLH

UD]YLWL\D HN]JRJHQQRJR Ut

IDFWRUV RI WKH GHYHORSP
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*ULVZROG ) 5

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

ODF,QQHV VX QD P#LE ¥ D\DWoH P\

<ul

'DO QHJR 9RVW

EDVHG HYLGHQFH IRU ODUJH ;;i:;, YHNRY 7RP SULURG!
WK H HDUWKTXDNH 4XD NRPSRQHOQMWYWHMIPR RI )DU (D
9RO V'V 3S ERXQGDUY;RFHQWXULHV &KI
2, TXD JHRV\VWHPV DQG WKHLRDGERPSRQH
ODOOLQVRQ ' - 6PLWK BLIJI'&X¥SFEEQPU DO QDXND SS ,Q 5

$PHV *HRORJLFDO FKDUDFW
GLVWULEX WMLR@HRM SODGI®RHO'
EDQNV EDUULHU LVODQGV
(VWXDULQH &RDVWDO DQG 6
V'V 3S ‘2, M HFVV

1HDO *§ RXSHQHWUDWLQJ UD
VHGLPHQWRORJ\ SULQFLSO}
(DUWK VFLHQFH UHYLHZV

3s ‘2,

M HDUVFLUHY

BNU\O QLN * 3 2VQRYQ\H X
REVKFKHL RUJDQLHHPWIL >JHRVLVW
OHYHOV RI VWDELOLW\ LQ W
JHRV\VWHPV RI8WSKHIN KD UWRKY@
HVWHVWYR]QDQL\D >$GYDQI
VFLHQFHV @R SS ,Q 5XV
DEVWUDFW LQ (QJOLVK

6NMR® QLN ,¥\3 $QRPDO Q\H
\DYOHQL\D 5RVVLLVNRJR
>'DQJHURXV QDWXUDO SURF
5XVVLDQ )DUSV@@HNK@ VRY
HVWHVWYR]QDQL\D >$GYDQI
VFLHQFHV@QR SS ,Q 5XV
DEVWUDFW LQ (QJOLVK

7TXQHJRORYHWYV 9 3 *DUWYV
.OLPDW L JLGURJUDIL\D >&C
*HRVLVWHP\ 'DO QHJR 9RVW
iy iy, YHNRY 7RP BULURG!
NRPSRQHQW\ >*HRYDWWHRWN 5R |
ERXQGDUY;RFHQWXULHV &KI
JHRVA\VWHPY DQG WKHODGERPSRQH

)DU

3XEO 'DO QDXND SS * ,Q
$IDQDVIHY 9 9 ,2JQDWRY (
11 /IHRQWLHY , 2 *RUEXC

LVWKPXV RI LWXUXS LVODXIG = KF
&RQIHUHQFH 6HULHV (DUW
6FLHQFH 9RO 1DWLRQD
FRQIHUHQFH ZLWK IRUHLJQ ¢
3URFHVVHV DQG 1DWXWMDO® +D]DUGV
<X]KQR 6DNKDOLQVN 5XVVLDQ
»

*ULVZROG )5 ODF,QQHV % 7
EDVHG HYLGHQFH IRU ODUJH
WK H H D UMWKKOWXIDMIGID U\ 5SHVHDUFI
YRO LVV SsS

"2, TXD

ODOOLQVRQ ' - B6PLWK & :

$PHV ' *HRORJLFDO FKDUD
GLVWULE X WMLERMHM SIODGIRH O
EDQNV EDUULHU LVODQGV

+LJIP]
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(VWXDULQH &RDVWDO DQBR6KHOI 6
LVV SS ‘2. M HFVV

1HDO $ *BRRE®UDWLQJ UD
VHGLPHQWRORJ\ SULQFLSO!
(DUWK VFLHQFH UHWREZV LVV
Ss ‘2, M HDUVFLUHY
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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
O:J:DL?JBKLBD: D:Q?KL<7+( 48%/,7< &+%$5%$&7(5,67,&
KLHD: J?D JHKKBB 2) 7+( 5866,% 5,9(56 5812))
LJ:GK=J:GBQGUO K 75$16%281'$5< :,7+
?E:IJMKVX MDJ:BGHC B %(/$586 8.5%,1(
D:A:OKL:GHF B ?=H K<YAV }I.$=%$.+67%1 $1' ,76
KK?CGH<UFB 5(/$7,216+,3 :,7+ %%$6,1
=?HKBKL?F:FB *(26<67(06
W : JImfygp \Z G G ;h[jh\bpdZy (O YLUD $ 5XP\DQWVHYD
N_"_jZevgh_ Jhkm~ZjkI\_ggh_ [x*"_lgh_1HOO\ 1 %REURYLWVND\D

mqgj_""_gb_ ©=hkm~ZjkI\_gguc ]b*jhgHibyUIDIDBWDWH %XGJHWDU\ ,QV
bgklblmla ] KZgdl I_I_j[mj] JhkkbGURORJIJLFDO ,QVWLWXWH" 6W :

EREURYL#JJL QZ UX

:gghlZpby< k\yab k bkihev
ijbjh~rguo j_kmjkh\ \ IjZgkl]jZg
Jhkkbb hkh[h_ agZq_gb_ \ kh\j.
bf_xI ]_hwdheh]lbg_kdb_ ijh[t
"Zgghc jZ[hlu y\behkv bamqg_¢
"he_c h[tzfh\ j_qgh]lh klhdz \I
k\_joghjfZlb\gu_ dhgp_gljZpbb
\_s_kI\ 'k nmgdpbhgbjh\Zgb_f
[Zkk _cghluo ]_hkbkl_f >ey w
bkihevah\Zgu ~\_ o0Zzjzdl_jbk
Klhklz jZajZ[hlZggu_ \ N
]hkm~rZjkI\_gghf [x~ _Ighf [
©=hkm~Zjkl\_gguc ]Jb”jheh]bqg_
N=;M ©==B?2

hlghkbl_evgu_ h[tzfu

aZljyagzggu_ _"bgbqgufb C
<lhjzZzy ij_"~klzZ\e_gZ fdZkhliogga
klhdz jZaebqZxsbfbky kb

aZl]jyagyxsbo \_s kI\ hp_gzgg!
b jzajyrzf \ khhI\_Ikl\bb k J>

JZkqzlu ijh\_~_qgu k

Z\IhfZlbabjh\Zggh]lh ijh]ljzZzffgh]
jZajzZ[hlZzgghlh \ N=;M ©==B?2
j_"bfguo gZ[ex”_ghbc Mi

]b~jhf | _hjheh]bg_kdhc ker DVVHVV WKH SROOXWLRQ
J> F_Ih~ dhfie_dkghc hp_gdbgdhkllghihdaZipgahddguo \h~ ih JbAjhobfbqg_kdbf if
eyf KI[ =b~rjhf_I_hba~rzl k

Jmfygp_\Z W :
;_eZjmkvx
Hizkgu_ ijhp_kku b y\e_gby

yh[jh\b@dYAdIG j6klbdZ dZq_kI\Z klhdz j_d Jhbklkb
MdjZbghc b DzZazZoklzZzghf

EREURYL#JJL QZ UX

$SEVWURHFWLP RI WKLV ZRU
UHODWLRQVKLS EHWZHHQ W
YROXPHV WKDW KDYH H[FHV
DQG WKH IXQFWLRQLQJ RI L
JRU WKLV SXUSRVH WZR 10
ZHUH XVHG 7KH ILUVW FKD
YROXPHV RIsAbSPRQWDBDPLQDW
FRPSRQHQWY 7KH VHFRQG R
YROXPHV RI UXQRIlI GLIIHL
SROOXWDQWY HVWLPDWHG
DFFRUGDQFH ZLWK

7KHDOFXODWLRQV ZHUH
DXWRPDWHG VRIWZDUH SDFNM

| _j\Zy 0ZjzZdlwjbk&p&Hz 2 +tDFFRUGLQJ WR UHJLF
kifdZ +\®@URPHWHRURORJLFDO 6HLU

HLJKWHHQ WUDQVERXQGDU)
REVHUYDWLRQ SHUIZRGVROYF
SUREOHP IDFWRU DQDO\VLYV
IDFWRUV WKH FRQWHQW RI
IOXFWXDWioBRY WZBIOYH GLII
K\GBRHPLFDO FRPSRQHQWYV

EHORQJLQJ WHMR QVKH JFRDWHV S

EDVLQ WKDW LV RI WKH ED!
WKH VHFRQG UXQRII FKDUDF

b \ulffo R\yekbkd FZKEb tigtkn _jZ
23

<ui K +6

*XLGDQFH

ljZgk]jZzgb
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\hk_fgz~pzZlb ljZgk]jZgbgguo JHRV\VWHPV W ZDV UHYHD
o0ZjZdl_jbklbdb [ueb mkj_"g_gu ULYHUV ZKRVH WXR RMK HE FB®RROQ JV
gZ[ex™_gbc 11 >ey j_r WKH VHFRQG DQG WKLUG FOI

ihklz\e_gghc az”~zZqb ijbf_g_ 5XVVLD WR QHLJKERULQJ VWDWH\
ZgZeba IhdZazgh glh "\ZhjeZzB®RXQGDII\ ZLWK 8NUDLQH DC

kh~ _jZgb_ dhlhjuo \ujz" _ ZKLFK LV DVVLIQHG WR WKF
nemdImZpbhy ®ey ~\_gZ” pZlb 3D 3E° DQG FLUFPRIWH WKUW
_"bgbqgguo ]b~rjhobfbg_kdbo d I QFHHg KHRWLQJ VWDWHYV WR 5XVVLD
hit_~bgyxl j_db ih bo ijbgz”

khhi\_IklI\mxs_c \h*ghc kbkl_f_

I'h _klvk\yazZgu k nmgdpbhi

[Zkk_cgh\hc ] fukbkjlbf_g_gb_

oZjZdl_jbklbdb kilhdz iha\he

aZljyagzgghklv klhdz j_d \ w

IhdzazZzgh qlh \ hkgh\ghf \k_ j_

hilghkblky d aZ]jyagzgghfm I|h

l[j _ Iv_fm deZkkm jZajyrZ ©Zz*2

khk_~dbkm~ZjkI\Zz <k_ j_db 1j.

k MdjZbghc b DZaZoklzghf klh

d g_I\_jlhfm deZkkm jZajy”~h\

g_kml k\hb [he__ ]jyagu_ \h2u

]Jhkm~ZjkI\ \ Jhkkbx

Dexg_\u_ keh\Zzdl_jbklbdb . H\ZRUGVWVXQRII TXDOLW\

klhdz Z\IhfZlbabjh\Zgguc DXWRPDWHG VRIWZDUH SDFI
dhfie_dk i_“bfgu_ gZ WUDQVERXQGDU\ SRVDWWWRIU REVHU"
ljZgkljZgbqgu_ imgdlu gZ[ex” (¢ EDVLQVUWARHPV DVVHVVPHQ

ZgZeba [Zkk _cgh\u _ ] _hkbl SROOXWLRQ
aZl]jyagzgghklb klhdz j_d

<\_"_gb_ <h~hihlj_[e_gb_ gz ohayckI\_

N VAN
Hkh[h_ agZq_gb_ \ kh\j_f ggL. oo gy ath kIl ggu_gm "u b hk
bf xl ] hwdheh]bq kdb_ _JZ[hldZ ihe_aguo bkdhi
" q- . ]ﬁ eth\ gghklv j_d rexaZfb b ieh
bkihevah\Zgby IJng]JZgbqguo _ IE\ § kK _ggh m\_ebgb\zxl Zgljhil

\k_1h wdhghfbqgq_kdbo k\ya_c
wdhghfbg_kdbo b wdheh]h khprgevgNR f'dch
wdkiemZlZpbb ijbjh*guo j_kmjkh\
1 Zkk _cgh\u _ ] hkbkl _fu 6\1
1iZgbp_c f_"Am khij ~_evgufb Jhkm %Eﬁﬂ? J]r%b
Ilh \j_fy dzZd wlh h[t dlu \ukhdh
p_ehklghklb b ij_"klzZ\eyxl kh[hc
ijbjhrguo j_kmjkh\ <h~gu_ hJ[
dhg _qggufb a\_gvyfb aZ]jyag_ gby \ (gg"n{ h\R thh[ gghkl_c
\ s kI\Z b wg_j]bb \ ij_~ eZo [Zkk_cgh\uo
]_hkbkl_f

. A N
bgl_gkb\guf jZza\blb_f f_ ngjh jlomja_d ﬁﬁ]kx [Zkk _cgh\mx kbkl_fm

‘Y}gb \_ebgbg h[tzfh\ | _qc
glhdz \h”™u bf _xsbo k\_joghjfZIb\
pt\b hl*" evguo aZ]jyagyxsho

hkbkl _fZzo "“he gh azZ\bk_lv
Ine) eh\bc IZzd b hl bo ohayck
hdgn hrvij( ih \bAbfhfm fh™_ | ken

5XP\DQWVHYD ($ %REURYLWVND\DFLRI WKH BXNMO LY \URLRKDWNFWHYR N
ZLWK %HODUXV 8NUDLQH .D]DNKEDWRQ D RAGAMNRIFRHOHDWNHL RV R US LY
DQG SKHQRPHQD YRO LVV SS ,Q B5XVVLIXQ DEV\
2, +6
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AZ~Zgb b f_lhAu imlzf kh\f _kighc h[jz[hldb [hevrbo hJ[t

AZ7Zq ¢ ~Zgghc jZ[hlu y\beh S%h}bﬂ kdhc. \bfbhc Ib thonbr:.bf%—‘
\azbfhk\yab h[tzfh\ j_qggh]h klhji\é h g gnhijtep

. . h[]h\bdey Jmfy

bf_xsbo k\_joghjfzlb\gu_ dhgp H%@Bg

. Zy Bevbg Jmfygp
azljyagyxsbo  \_s_kI\ k kA !W\ %fz Kmohghlh\Z o
i ]bhgZevguo [Zkk_cgh\uo ] _hkbk] ‘f dvx g

’\ey dz " ~hc "~heb hftz

ihdZaZlv g_h[oh~bfhklv bo dh ﬂg
bamqg_gby EFJVag ggh]lh klhdZ hkms_kl\eyxlky o

. baf uf h b ih bgl_jihebjh\Z

>ey j_r_gby ihklzle_gghc azlp? ’ dhggp ngZpbcg - az]jjyag

bkihevahlzgu  hkghigu_ bgy/h\ 0Zjzdl_jbklbdZ klhdZ \hAu
j_dhf_g~Zpbr ijbf_g_gbx bgl_ ]JZe¥ . N N

kv bh~ ijhba\h~blky k mq_Ilhf

ihdzazl_e _c 0ZjZdl _jbamxsbo ‘f 9‘d h{tzfh\ iZaebqgl

N
aZ]Jyagzggthb \h~ghlh klhdZ ]ZH L‘F qgev hkib b dZq_kI\Z

JZevghf ]hkm~rZjkI\ _gghf [x" :
A A g_gby VazZbfhklyab aZ]jyar
mq] _gbb ©=hkm~ZjkI\_gguc ]b’ JhehS%é %ﬂ‘% 2k cahtetn 1 ko

bgklblmla ~Ze + N=:M ©——Ba .
K?}IZdZevkdbc o DZjZmr 'JBevah\Zgu h[_ o0Zzjzdl_jbt

KdzdzZevkdbec h"bq kr‘gckj_hq(z?nqu azZ \_kv i_jbh gZ[e:

d% kiI\_ bgkljmf_glz *ey j_r
(I]b bif g_g nZdlhjguc ZgZeba

@
Hkgh\ghc 0zjzdl_jbklibdhc

\h~u \ wlhec f_Ih"bd._ yley |ky Elrg e\f/] t "bgyxl \ hAgm Jjmiim i_j_f.
thfZi‘;g gl';‘f'z gaz]%agz%gjuz‘iz T[i(ht?ﬁju YA1m1 [ulv ijyfh beb dhk\ _ggh |
— az]

highr_gb_f h[tzfz kihdZ aZ]jyag ghg:éh’”f [h”ez—e—gém bkihggbdht
9z i_j_g_kzgghc gq_j_a aZ"Zggu Th ]h" J
dh \k_fm ]JhAh\hfm klhdm j_db 9 H[t_ dIu

Gh\zZy f_lh~bdZ >Jmfygp_\Z h[jh\b p ijb\_~zg kibkhd j_o
Bevbg @ iha\hey_I| jZa”_eblv h tz B hu ]brjheh]bg_kdbo
kihdZ gZ qZzklbggu_ h[tzfu jZ3 %deo.hklh\ ih ~Zgguf gZ[e
kh\ihdmighklvx aZ]Jyagyxsbo\ S % b d’m% 0% ifhba\h~bebkv 1Zkq
azljyagzgghklv \h"u wibo  DYSZIE10 jhkibd kihdz k ihfhsvx :ID
kKhhi\_lkl\bb k J> Hkgh\gufb hkgh\m jZkqzlh\ iheh g
0Zjzdl_jbklbdzfb j_qgh]lh klhdz \tp'\%eh W b ]bAjhobfbg kdb
f_Ih~bd_ y\eyxlky gZklbggu _ h[lzfu I]1 |hemq ggu_ \ JTam_ev
aZljyagzggu_ kh\hdmighklvx aZ]J F\Qﬁk}/&(s O gZ[ex” gbc Mij_Z\e gl
\_s_kl\az9 jZaguo deZkkh\ aZ]Jyagﬁ)g rp > hiheh]bq _kdhc kem'[u P g_IjZ

- = a

< N=:M =B $ha fguo Hlezkl_c z 1zd® K

Z\IhfZlbabjh\Zgguc Ijh]]fogUC

Ih gljZevghlh K_\_jh DZ\(
koqhb]‘h WMizevkdhlh b H[v Bjlurk
]b"th | hjheh]bg_kdhc ken

©OHp_gdZ ihdzZzazl_e_c aZ]JyagzgﬁB
klhdza ~Ze = ID k |hfhsv>iv||ﬁj£\lgj
\hafh gu Jququ wlbo oZzZjzdl_jbklbd X hd

J dhf_g~Zpbb ih ijbf_g_gbx bgl_]ljZevgyohihdgZdabZldZ2q ckN& \h~u b aZ]jyagzgghklb j_d

E ==B k

J> F_Ih~ dhfie_dkghc hp_gdbgghkllghhaZjpwadgiguo \h”* ih Jb~jhobfbq_kdbf ih
k

eyf KI[ =b~rjhf_I_hbarzl
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LZ[ebpZ >_ckl\mxsb_ ]b”jheh]bg_kdb_ b ]b*jhobfbuy_ kdblu ljhgkbi4dbobgg

gZ j_dZo Jhkkbb [IjZgk]jZgbqguo k ; _eZjmkvx MdjZbghc b DZaZoklZghf
7TDEOH[LVWLQJ K\GURORJLFDO DQG K\GURFKHPLF®OR®Q UDIQN BRXYP
5XVVLD WUDQVERXQGDU\ ZLWK %HODUXV 8NUDLQH DQG .DIDNKVW

. . Imgdl Dh~n Imgdl
LJZg.k]éZZgbqq%g"jheh]bq_kd]rb]’hjheh]bq_kd]ltn]"h'hobqu_kjt]1]krzng,\bzqglh\ﬁ
I- ihklz ihklz ihklz J
AZizZz~gZy >\bgZ ] <lLeb’ I <_eb’
>g_ij ] Kfhe_gkd ] Kfh %i
Kh- A Mkdhkl i1 Obkeze\ LKV
Bimlv k Ms_jiv_ AN >h[jh™_ \dZ
>_kgZ ] ;jygkd i ;_eZy ;_j_adZ
Km2Ahklv ] 1h]Zzj ] 1hl1Zj
K_cf ] Juevkd ji Lzldbgh
Hkdhe ke Gbgh\dz i ]| <hehd£§h_;dz
<hjkdeZz k Dhabgdz k DhacU I
lkze ] H[hyg ] H[hygV
K_\_jkdbc >hjg_p k Djm beh\dZz o |hih\dZz
Fbmk k Dmcfun_\h k Dmcfur_\h
FZeuc Ma_gv k FZeyc Ma_gv k FZeuc Ma_gv
;hevrhc Ma_gv ] Gh\hma_gkd ] Gh\hma| gkd
Be d i < _kzelc i < |kzeuc
Lh[he k A\_jbghjheh\kdh_ K A\i[}éjgg]ohklg\gkdh
Mc k Mklv Mclkdh _ k Mklv Mckdh|_
Bjlur k LZlzZjdZ k LZ|IzjdZz

iAUI

Ui

TAUI

Tiui

iAuil

fiui

AU

Ui

% !- -, % &

Jbkmgh&Kj_"g_]h*h\u_ fZdkbfZevgu_ b fbgbfZevgu_ Wftafu j_qgghlh

bkke_"h\Zgguo jJhdd #kv 2< mkj_"gzggu_ aZ i_jbh" 1]
JLIXUHBYHUDJH DQQXDO PD[LPXP DQG PLQLPXP YROXPHWXBILHGY
NP\HDU WKH 2< D[LV DYHUDJHG RYHU WKH SHULRG
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Kiz\g_gb_ j_d ih h[tzfzf ]hﬂghf{)ﬁ]?‘l‘fkbyf dhfihg_gliht — mkehigh

klhdZ \h”u gZ Ingk]ngbqguo i

] Iqu _evghc [he__
mkj_"gzgguf aZ i_jbh”" k ih

x \ k -‘"gbo ij_~_eZo = \ "bZiZahg_
>ey kjzZ\g_gby bamqZ_fuo x gpbd kh _~gbo ij_~ _eh\ x \ ~"bZiZahg_
dhebqg_kI\_gguf oZjzdl_jbklbdzZf ZhypdéhklhdZrbzizahg _

gZ jbkmgd_ ihdZaZgu bo fRopfédgrgwl evghc + f_g_
fZdkbfZevgu_ b kj_~gb_ h[tzfu Jh "h\Igpadklhg&d Am | ba IZ[ebpu
\h*u  mkj_"gzggu_ az i_jbh" ij h[dk~r"Z¥s f [hevrbgkI\_ j d agZgbl_
ljZgk]jZgbqguo ihklZo gZ[ex”_gbcihey h[tzfz klhdZ az]jyag_gZ hj]zgb
Ki_"gb_ az i_jbh™ k ih\ s kllzfb ih OID eZ[bevgufb hj]Zgbq_
h[tzfu klhdz \ j_dZo \Zjvbjmxl \ gbihdhfp inh ;imHs b &X < f_gvr_f
"bZizahg_  hl Ih~dfj ITkze dhebqg kI\_ j_ d hgZ [uez \ kj_~gbo ij_
dfJh~ j Bjlur <lIhjh_ f_klIh ihAp[dBly8uo kemgzZyo gb°_ kj _“~“gbo < h
klhdZ aZgbfz_1 j_dZ >g]hj*+< jdd&9, rey &ue g_agZgbl_e_g b \ h”"ghc k

AZiZ"gZy >\bgzZ K_\_jkdbc >hg_phiBRmky\B\ZzekgZ

kj_*gbc fgh]he_lgbc h[tzf j_qgh]h >kéRdZ hitzfz kIihdz aZljyagzg
gZoh”blky \ij_"_eZo hl \ [hih j_dllahikh~ _j Zsbfb [bh]_ggufb dhfihg_glz
jZg bjh\Zgu \ ihjyrd_ mf_gvr_gbyeWwrHgk#\  j d gzZoh~blky \ kj_~gbo

klhdZ kj ~gbo ij_~_eh\ Lhevdh \ gq_luj_o j_d
J _db K_cf b Lh[he bf_xl [ebafkbhd&j_’\ﬁk]_jyagzggh]thLquI_e_g 9

fghlhe_lgb_ h[tzfu klhdZ \ ij_"a&dpyagzglyue;, VU [hevrbgkl\_ j_d
dfh? ljZgkl]jZgbgqguo k Mdjzbghc gb'_ k

D j_dzf bf_xsbf kj_"gb_ fghjhe_krh_ z \ j dZo gz ]jzgbp_ k ;_e:
h{tzfu klhdz \h~u f_g]h® Hdfghkybkyazoklzghf gbadbc g _agzZqgbl_evg
Be_d Mc Kh' Hkdhe Km~*hklv ghanrhchMmi@Mm |
Fbmk FZeuc Ma_gv <hjkdeZ b Ilkgg kiH$bnbg_kdbo az]jyagyxsbo \_
i_j_gbke_gu IZd _ \ihjyrd_ mf_gvrhngpy hittzfZ «kindz aZljyagzggzZy

klhdZ hl “hoJThrdfKe_"m_I hifglRlv ijjhamdizfb "hklb]Z_| agZqbl_
qlh j_dz >g_ij bf__1I kZfmx agZqbéphgp@y™xq\lujzo j dZo Z \ hklZevgu
bamqZ_fhf jy"m j_d ZfiebImymohfbiRP \ hkgh\ghf \ kj _~gbo b gb"_
fzdkbfZevguf b fbgbfZevguf ag_Z/q__éhb\_f < ljzo j_dzZo azZljyag
h[tzfh\ klhdZ g_nl_ijh"deZfb iheghklvx hikmikl
0Zzjzdl_jbklbdz i d %rzkbl evguc h[tzf kI.hdZ aZ]jyf';\g
ljzgk]jZgbqguo ihklZo ih h|ghkt5‘kgé‘\&i gZoh”blky \ kj_"gbo b gb _
\' b hlkmlkl\m_1 \ g_lujzo j_dZo
hitzfZf kKihdZz aZ]Jyagzggﬂ t2f kihdz az]] hlh Kl:< gl
_Abgbqgufb obfbg _kdbfb dhfih IZ%b Jjyagzgghlh Kl:< g
gbag q9_ %9 —~agZgbl_evguc g_| aZljyag_g!
< |Z[ebp_ ij_"klZ\e_gu mkj Kigrgguhkat j_dZo
\_kv i _jbh~ gZ[ex" _gbc AldZgbl_evgu_ \_ebgpgurey9
highkbl_evgu_ h[tzfu klhdsZz; j_ &2 hof _g_gu \ g_luj_o j_dzZé \"eymdJ
aZljyagzgghlh _"bgbqgufb obligtbh Kdhbfk_o j_dZo gZ ]jZgbp_ k Mdj
dhfihg_glzZfb gZ ljiZgkl]jZogbdgoalvx aZljyag_gb_ wlbfb bhgzf
]b~rjhobfbgq_kdbo imgdlZo gZ[ex” lglkkanlkl\m _|I eb[h yley Ilky gbadb
>Ze_ _ "ey m~h[kI\Z baeh’ glyy afg@ZgjtblZe¥guf < j_dZo g9gZ ]jzZgl

"hey h[tzfZ klhdZ aZ]jyagzggh]lbhZaZblgboghif*e@y 0Jb 62\ hkgh\ghf
gZoh”blky gb” _ kj_"g_]lh mjh\gy
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LZ[ebpZHIghkbl_evgu_ h[tzfu klhdZ j_d aZ]jyaghtmqg kdbblykkdadufd glzZfb
mkj_"gzggu_ aZ i_jbh~ 11

7TDEOBMYHUDJH IRU WKH SHULRG UHODWLYH YROXRPLRDQ XQ
FRPSRQHQWYV

9aZ]

J_dz G _nl

00 |62 |7 G N-ghgWIi<|Juwg 1+ |12 | &X | ;1D | OID)Hs

=jZgbpZ Jhkkbb k ;_eZjmkvx

AZiZ™NgRZy
>\bgZz
>g_ij
Kh-®
Bimlv

=jZgbpZ Jhkkbb k MdjZbghc

Km~hklv
> kgZz
K_cf

Ik _e

<hjkde]
Hkdhe
K_\_jkdbc
>hg_p
Fbmk

N

jZgbpzZ Jhkkbb k DZazZoklzghf

;hevrhag
Ma_gv
FZeuc
Ma_gv
Be_d
Bjlur
Lh[he
Mc
libf _qZgb_ AgZd © @ hagZqZ _| hlkmlkl\b_ bafqgj kgduwodhfbgd ggluo obfb
—imiibjh\Zgb _ d\hng’\pZva jZagufb _“bgbqggt

h fb \hafh gh ijbf zdlh
IjZgk]jZgbgguo k MdjZbghc ;_&2} g %ﬁ( \hafh'gh ijbf_gb\ n |

. ihfhsvx dhlhjh]lh bkihev
DZaZoklzZzghf ih hlghkbl_ evguR “% %Q[hevrhﬂwqbkez wfibjbg_kdbo

klhdZz aZljyagzgghlh M QZ“ﬂZ|rYe< kohAkI\Z f “Am kjzZ\gb\Z fi
_"bgbggufb obfbg_kdbfb dh“hQ:&iZHW\beZkvdh”_eypbhggnyZprZ
k bkihevah\Zgb_f nZdlhjgh]h Zg@epald\zezkv ih f_Ih*m JeZ\guo dhfih

Ihdzazlv \ qzf kohAki\h b jZaébyBeViLlama_lh [ueZ ihemag_gZ fZIjbp
kjz\gb\z_fufb  j_dzfb ih  khQZY2HPY ‘uiz zxszy khkizl nzdihjh
b Hogliel-T-90U_
highkbl_evguo h[tzfh\ klihdz a%ZiPyadHyg
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LZ[ebpZ FZIljbpZ hkgh\guo nzZdlhjh\ hij_~_eyxsmloj \ZgelgjgwdgdZ i_jbh~

11 hlghkbl_evguo h[tzfh\ klhdZ aZ]jyagzfquadb¥fibgdlyfghib glzffb \ jy’
\hk _fgz~pzZlb ljZgk]jZgbgguo j_d
7TDEOHS PDWUL[ RI WKH PDLQ IDFWRUV GHWHWPERUQRRGVKH YD UWDBWI
YROXPHV RI UXQRIIl FRQWDPLQDWHG E\ VLQJOHIXQEBHRERKRKRBPIURDLO FH

;_a \jZs_gby Ihke \jZs _dby
NZdlhj NZdlhj NZd|lhj NZdlhj

l_j_f_gou_

0J

62

G _nl_ijh~mdlu

N _gheu
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1+
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&X
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OoID
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]
]
]
]
9az] Jfbg
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]
]
]
]
]

)Hl[s

>hey h[s_c ~bki_jkbb

Ba IZ[ebpu ke "m_| qlh gz \ZjvbjdbzgbljZzgk]jZzgbqgu_ k DZaZok
highkbl_evguo h[tzfh\ klhdzZ \ |jZgkghkgbfQgky d \h~*ghc kbkl_f_Lh[he %
imgdlZo \hk_fgzZ~pZlb j_d aAlwagz@giuodh _ fhj_  jZkiheh  _gu \ ¢
_"bgbqgqgufb obfbg_kdbfb dhfihgijglBEbqZklb ]jZnbdZ
hkgh\ghf hdzZau\zZ_| \ebygb_ nzZdlhj Hkhhmk|IZ\ klh kj_~b gbo azZzgbfz_1I| E
dhlhjh]lh \ujZz" _g q_j_a \u”®_e_ggulhqgdiZ[ebp kzZfZy ~ebggZy j _dZ ijblhd
ihem bjguf ribnihf hitzfu kdhthgzy |1_qzl ba DZazZoklzgz \ Jhkk
aZljyagzggu _ N kylvx _""Bglluggufdbg _ggh \Z gZy Zjl _jby g_ lhev
dhfihg_glzfb WIhl nzZdlhj khklzbedyadokh2gZ gh b ey \k_]h j_]bhgz ?\

kmffZjghc ~“bki_jkbb N2zdlhj [khklZgedgdeh \ DblzZz_ gZ \hklhqguo
g _fghlh [he__ kmffZjghc ~bki[ljkbbFhg]lhevkdbc celzZc < p_
Mf_gvr_gb_ “~heb nzZdlhjZz imlzfeX]jhshgmyb_ dZaZoklZzgkdh]l]h b jhk
hk_c iha\hey_| m\b”_Iv khklz\ ndadh@dh\qg_dba azZ\bkbl hl ~_ckl\bc Dbl
\Zjvbjh\zZgb_ hlghkbl_evguo h[thihbjzkllhdZzklv klhdZ \_jog_]h Q_jgh]h
aZljyagzgguo 12D Z ijb [hevkhiezZkgh wdki_jlguf hp_gdzf az ih
mf_gvr_gbb \ebygby nzZdlhjZz b Kilb<pzIlv e | klhd BjlurZz mf_gvrbeky \

>Ze_ _ jbkmghd ih gbke_ggufaagkeh \gly f bgl_gkb\gh_ ihlj_[e
i_j\uo ~“\mo nZdlhjh\ Jueh ijhdadrkdigdr \h~u Ij _fy djmig_crbfb kljZg
]Jimiibjh\Zzgb_ kemqzZ_\ ljzZgk]jZgbf@dujbdidg@dlhXaby g_ fh _| g_ kdzZau\z
j_d khklhygbb j_db Ke_~m_I hif_Iblv qlh

Hg _\b~gh glh \ e _\hc qZklbdbZmtZdZ]jZznbd_  kms_KklI\_ggh m~"Ze
jZkiheh™ _gu \k_ j_db ljZgk]jZighgdpbb ikblhdh\
. eZjmkvx b MdjZbghec Z \ ijzZ\hc A
ljZgkl]jZgbqgu_ k DZaZoklzZghf

Bjlur FZeuc wgpbdehi_"bqg_kdbc keh\Zjv ¥m&a 2ZnjhgKI[ ;jhd]
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Jbkmghdjh_dpby kemqgzZ_\ 1ljZgk]jZgbqguo imgdlh\ j_dnXdlihhhAbgZIZo
hij_~_eyxsbo \Zjvbjh\Zgb_ mkj_"~gzgguo aZ az; "ey ]]*"bgedpgbg 9
obfbq_kdbo dhfihg_glh\ \ jy"m \hk_fgZ~pZlb ljZgk]kBgb\gqdklidmxd j BigZf dk

A Bjlur A Bimlv + AZiZ"gZy >\bgZ + K \_jkdbc >hg[pe A >g_i
A K _cf A :hevrhc Ma_gv A Be d A Hkdhe A Mc A Kh®
A FZeuc Ma_gv A <hjkdez + lkze
JLIXUBBURMHFWLRQ RI FDVHV WUDQVERXQGDU\ IDLFMWMRUS/RGEW W U P(
WKH YDULDWLRQ RI DYHUDJdHGRBWLQIJOH KBBURFAKHEPLFDO FRPSF
FRUUHVSRQG WR ULYHUYV A JUW\VK A, sSXxw A =DSDGQD\D 'YL
A 7TRERO A BHLP A % 8]HQ A JOHN A 2VNRO A 8\ /
A 0 8]HQ A 9RUVNOD A 3VHO

J dZ Lé[hlhgdZz + e _\uc bDxaZwklzgz \ bhkigihxkblky d \h~ghc
fghlh\h~guc ijblhd Bjlurz >kbkimjkuMjZe:DZkibckdh_ fhj_
ih\_joghklguo \h” KKKJ @ | _&zljzZblac \ _jog_c gqZklb ]jZnbdZ gZo
DZaZoklzZzgzZ \ Jhkkbx >ZggZy j_dZX hlijgagw Rkhh HXeyrdb Ma_gv |hqdZz
liZgbp_ \hklhgguo hljh]lh\ X gh]lFzZduy£eKabgv I|hqdZz H[_ j_db higl
Lmjl]Zckdhc klheh\hc kljZzgu J_dAhMghdhckdx|l _f_  DZfur + KzfzZjkdb_
yley lky ijblhdhf j_db Lh[he >=hkmIrZjhl\kwght joghklguo \h? KKKJ

\h~rguc dz~Zklj @ Bklhd j_dij_fmihdgqz2eh \ Jhkkbb b I_dml \ DZaZc
oj_[1Z :ezZ[by Ijhl_dzZ_ 1 hgzZ \"hell Jijgwbpgudbk \gmlj gg _]h klhdZ ;hevrh
DzZaZoklzghf [_jzl 9ZgZeh gZ x]h aZiZz”"guo kdehgZ:

Hkh[h_ f_klh \ ijzZ\hc \_jogKujl@gZkiZeuc Ma_gv aZjh ~*Z _ 1lky \ ?jrl
liZnbdz azgbfz_| j_ dzZ Be_d j4dbhgdZ KZjzZlh\kdhc h[eZklb < DZaZok

yleyxszZyky kzfuf djmiguf e_\hi_j_oge¥l \ h[rbjgmx kbkl_fm f_edbo |
ijblhdhf j_db MjZe >J_kmjku ih\_jplgdlkligba\\kkiguo ih” bf_g_f DZfur KZfZz
KKKJ @ ?]h bklhdb gZoh”ylKy gZ k_)\h{& KZjZlh\kdbf hjhkbl_e\
aZiZz"guo kdehgZo Fm]h~" Zj Hok\htgdzl ebguf dZgZehf dZ ~uc Jh" k Z
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ghy[jv hkms_kl\ey Iky ih"ZqZ \heakd\kdhh~hj\ Djmig_crbc ijblhd K_\_j

bklhd ;hevrhl]h Ma_gy Ijh_dpbb Hhghp& ¢t §d &§Z Hkdhe 1IlhgdZz _z bklhe
liZnbd_ gZoh”ylky jy~hf \' k_e_ Ihlh"__ Lbfkdh]l]h jZchgZ Dr

;hevrbgkIl\h j_d ljZgk]jZgblyjgeuwokl bk Hkdhe |_qgzl ba Jhkkbb \ N
;_eZjmkvx b MdjZbghc hlghkylkiyz” & \hWdighd jkdbc >hg_p Gh g_kfhlj
kbkl_f_>g_ij £+ Qzjgh_ fhj_ >=hkqihZjkd\ hgghkblky d lhc ~_ \h”ghc kbk
\h~*guc dzZ"Zklj @ b I_dml Bpznbdkkbph \dpby ljZgk]jZgbqgh]lh imgc

;_eZjmkv beb MdjZbgm M j_db xygoh” bhigydzhl g _]h \ m~Ze gbb b km:
bklhd gZoh”blky m ~_j \gb ;hjedih\hd j_ W##fghc kbkl_fu >g_ij A Qzjg
mklv_ >g_ijh\kdbc ebfZzg \ Q_jgHthjEhj_ J_db

Kh™ lhqdz <hjkdezZ 1lhqdZz > kgdbihmgdzahf ~\Z JeZ\guo nzdlhjZz
b lkze |hqdz yleyxlky HAghkib!| beavgu_ h[tzfu klhdZ \hk_fgzZ~p.
fghlhgbke _gguo ijblhdh\ j db aZdjyagzZgguo MN_gZrpZlvx _"bghb

highkylky d Ihc °_ \h~ghc kbkl_f obfbyghckdbtth dhfihg_glZfb mkj_~gzgg
Kh> j_dz Bimlv lhgqdZ b ijblhdB\Z dZ ¥ k&g ]h” \ hkgh\ghf h[t_~bgy
j dZ K_cf lhqgdz b j_dZ KmAhiklv bbhqijEgz~e “ghklb d khhI\_Ikl\m
khhI\_IkI\_ggh Ih _ highkylky d \Rhdlgt &k bbkIf f_

>g_ij + Qzjgh_ fhj_ Lhqdb k ghf_jZfb=jmbia j_ & jZkij_~_e_gu g_ lhevdh
g9Z ]iznbd_ h[jZamx| ~h\hevgh ietikh htdeYghh nZdlhjz gh b nzdlhj

e _\hc qZklb ]jZnbdZz kms_kI\_ggh_ \ebygb _ gZ \ _jlbd:

G_fghl]h gb”_ _1h gZoh”blky IhddzbjhtZzighiZz ijh_dpbc j_d GZb[he__
AZizr"gZy >\bBl@Z [_jz| k\hz gZqZeA™hdhkkhbikkb nzdlhjz gZ q_luj_ 1j
gZ <Ze”™Zckdhc \halur_gghklb BzarZedelbkv j db Jhkkbb ljZgk]jZgt
Jb kdbc azZeb\ ;Zelbckdh]h fhjy \D&al ok |Zg)tzf [Z[ebpZ Khqg_l
J dZ hlghkblky d \h”"ghc kbkl_f gzZhéeckdh hzkoh”rZ \h~u b iehsZ”b \h
fhijy Z 1Zzd _ fh me_f klhdzZhlebegzdtky j_dzZ

J dZ Fbmk I|hqgdZz l_gzl b&jMadjZibhguad 2\ HgZ azZzgbfz_| hkh[h_ ih
Jhkkbx >J kmjku ih\_joghklguo g¥h’b KKd&d F_gvr_ jZkoh”™ \h”~u b i

@ HgZ [_jzl gZqZeh gZ kdeh\gZ2dkfhgh\pdB]hzZzd _ [he__ gbadb_ ihc
djy ' Z b \iz~z_1 \ Fbmkkdbc ebiZgeyJktzdZ m g@_d Mr[hBo ijh_dpbb
hlghkblky d \h*ghc kbkl_f_ j_dZ FpakkhehahdkddhZ ]jZnbd_ ~hklZlhggh [eb
fhj_ Lhqgdz gZoh”blky g_fgh]h 8¢e\ d béhldhijlp |Zdhf ~_ jZkoh”_ \h”u d
h[ezdZ |Ihqg_d Mc [he__ \ukhdbc fh*mev klhdzZ k \h~

J dZ K_\_jkdbc >hg_p IhgdZdjh_dibkdfZlky gZ jbkmgd_ hkh[gydh
djmigZy j_dZ \hklhqghc MdjzZbguhbvighZbhd&Zeuc Ma_gb ~hklZlhggh [e
djmiguc ijblhd >hgzZ >J_kmjku ihi\_jodEkégywguf ihdzZazl _eyf b bo ijh
\hr KKKJ @ K_\_jkdbc >hg_pgkohktydkyzZeh jbkmgd_ jy~hf qglh ]h
gZ Kj_"g_jmkkdhc \halur_gghklb\ahbthekly&abezZ\Zjvbjh\Zgby \ jycm
Ih~“hevob \ Ijhohjh\kdhf jZchg_ ; hdpthikbkddvguo h[tzfh\ aZ]jyag_ggh]h k
hlezklb Jhkkbb J_dzZ I|I_qzl q_jlakkMdjgdbafb }_hkbkl_ fzZfb
Jhkkbx b \iz~Z | \ j_dm >hg J_dZ h[jZam_|I
\hrgmx kbkl_fm K_\_jkdbc >hg_p % >hg

AZiZrgZy >\bgZ j_dz ‘hevrZy kh\_IkdiZyLwgpledejhit ~byF \ljhohjh\ F Kh\ bkdZy wgpl
k
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LZ[ebpZJ_db Jhkkbb 1jZgk]jZgbqgu_ k DZaZoklzZghuf ith[k] Vbpefggd _ \ ]jm

11 jZkoh”~Zf \h~u fh” meyf klhdZ b iehszZ”yf \h~hk[hjh\
7TDEOHS5LYHUV RI 5XVVLD WUDQVERXQGDU\ ZL\RK .DIDNKVZWIG UJUB
UDWHV PRGXOXV DQG FDWFKPHQW DUHDV

lehsZ”v Fhamel
< gz =b"jheh]bq_kdb4_ \h~hk[hjZz \klhdZ K
e ; Kj .
=jmiiu Jiznbd|_ J_db imgdlu i imgdl _ \h~hk[hljz
gZ[ex"_gbc gZ[ex"_gbc
dqf e df
Bjlur k LZIZjdiZz
L h [en k A\_jbgh]lheh\kdh|
Mc k Mklv Mckdh _
Be d i < _kzeuc
;hevrhc
Ma_gv ] Gh\hma_gkd
FZeuc
Ma_ gv k FZeuc Ma|l gv
gb_ jheb nzdlhjz imlzf \jZs

=imiibjhizgb_j_d ”ng]’z‘%q ”‘kaeb\z 1 agZeygh_gheh\
k MdjZbghc b ;_eZJ_r_nkvx r_llghky‘s_ c?’blge gguf agZgq _gbyf i_jluo
\h~ghc kbkl_f_ >g_ij £ Qzjgh_,FBjnin'N[uen ijhba\_~ gh Jjmiibjh\
highkbl_evguf h[tzfZf Kiih@ & ghd kemqzZ_\ 1jZgk]jZgbqguo
aZljyagzggh]h _“bgbqggufb obfjpg_kdbfb
dhfihg _glZfb Kk bkihevah\Zgb_#@hhjr*bgzZlZo ~\mo J]JeZ\guo nZc
nZdlhjgh]lh ZgZebaz ljZgk]jZgbggu_ imgdlu j_d \h~ghc ki

n . Qzjgh_ fhj_ jZa"_ebebkv gZ

\Zjv:)jehy\Zgb)l/h\ IJ\me Jgsyhlghlzsfbe%]%z%grﬂ?l thi¢lebpz ~ DZd hdzazehkv

rhebquIky ih \_ebgbgzf k

klhdz aZ]ljyagzgguo _"~bgbggufb -o%fhgm \ l) thAimevib klhdz az

dhfihg_glZfb  k bo [zkk_cgZfp<® uen IZd Zi/af b e,
ijhba\_~Jgmiibjh\zZgb_ j_d highky EQ&WM \ - jzaf_j

hlzg[zzp\zh ghe kbkl_f_>g_1j £ Qg M i\he 1imiig gzohrbliky \
N

Ba IZ[ebpu ke ~m_I| qlh gZ \JZ-A Oz7gp. K B9Zd_gby fhomey kih
. ‘[g 2 \Zivbimxl hi Ah< e d
he c¢ h[tzfh\ kIhdZ aZ]jyagzgguo %

. \I hc ]Jjmiiu agZ§Zpiyjmd |\
]brjhobfbq _kdbfb dhfihg gIZf o o Aol
ljzgk]jZgbgguo imgdiZo \hkvfb j Zﬁ\g mev =

hdZau\Z | \ebygb_ nzdlhj h<% mzefhk\ghhl'ég'q"g }Lr;"fl

28 . q_gb_ _
Z N
?rLl”em‘_bg' u?_rj'_banlh?uhl_eh_kgbgluev i f’iﬁ —c limiiu j_d [he__ \ukh
ig j 9 9 Lf ,fh"mey kIhdZ_db ehjkdeZz

kihdz aZljyagzgghlh r_klvx ng
eh\gh q_ |\Z]|Zy b iylZy Jjmiit

dhfih l1Zzfb WIhI Zdlhj khklz
'ng_9g n : ?e |h‘}k fihdzazl eyf gh g_kfhlj

LePas
kmffZjghc ~bki_jkbb NZzZdlhj K k - :
_fghlh [he__ kmffZjghc Abk.ﬂkb e[ ~db bf_xlj_adh jzaebqgu_ i

. N th—nzd th
J—Zebam 'kyag 1eq Rb 9z “ey &X Wib ~Zggu_ ih~I\_j"AZxl qlh nemdI

hlghkbl_evguo h[tzfh\ klhdZz aZljya

c
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_“bgbqgufb obfbq_kdbfb dhfihg_godZfhbg¥ZjyRy \ x]h aZiZz*guo b x guo Kk
j_d yleyxlky hljz" _gb_f nmgdpbkjgBjh\pggbkdhc \halur_gghklb ; e]lhijl
kKhhi\_IklI\mxs_c [Zkk_cgh\hc ]_hkbkdZkdb Jhkkbb DzZq_kI\h j_qgh]h kIF

>ey I|hlh gqglhJu jZkdjulv khaZj\bkgd g_ Ilhevdh hl ijbjh”~guo gh

nzZdlhjz g _hJoh”bfh \uykgblagz\gblgzfvghc f_j hl Zgljhih] _gguo gZ
hkh[_gghklb j_d Ikze <hjkdeZ b K&Kk _ i¢glwhdpbhjZgk]jZgbgguo ]_hkbkl_fZ
dhlhjuo jZzg bjh\Zgu \"hev _]1h hkb L _9jiImBEnbg_kdhf zZki_dl_ gz |_jjb

nhjfbjh\Zgby klhdZ wlbo j_d gZohhNyl&k]\jgagpgtoc ahgu k k_\_jZ gZ x] b >
gZklyo <hklhggh ?\jhi_ckdhc Jmkké@hgvriZ\dkygum~_evguc \_k iehszZ”b \h
b jZaguo Z~fbgbkljZIb\guo \ukhdhhdjllhhcggulkhf b khhiI\_IkI\_ggh m\_eb

h[ezklyo Jhkkbckdhc N_”~_jZpbb jgli&gZzdhhikhv \h~hk[hjZ k | _jjblhj
nhjfbjm_Ilky \ aziz”~ghc b p_gljzZlevighc "gzZklb + g& xgZklhys__ \j_fy \
jZ\gbgu \ Kfhe_gkdhc h[eZklb jDibjKéhe k[&aZklb jZkiZoZgh *h \h~t

p_gljZevghc gZklb <hklhggh 2H¥hehdbdglzc @
jZ\gbgu Dmjkdhc h[eZklb J dZ <hjkdeZ

LZ[ebpZ FZljbpZ hkgh\guo nZdlhjh\ hij_~_eyxgbkj \Zgelgjgud gz i_jbhr
11 highkbl_evguo h[tzfh\ klhdZ aZ]jyagzfgquadbiibgdhyfighgb @lzffb \ jy-
\hkvib 1jZgk]jZgbqhughkysboky'ghc kbkl_f_>g_ij + Qzjgh_ fhj_
7DEOHDWUL[ Rl WKH PDLQ IDFWRUV G H® HRUYMLLD MKIH WSKHHU LYRD® L D W L|
UHODWLYH YROXPHV UXQRII SROOXWHGVEWUVHYJ®IHHEK KRL AROUD §RE
EHORQJLQJ WR WKH 'QLHSHU A %ODFN 6HD ZDWHU V\VWHP

;_a \jZs_gby nzZdlhjguo hk_c Ihke_ \jZs_gby|nZdjhjg
NZdlhj NZdlhj NZdlhj NZldIhj

l_j_f_ggu_

gaz] 0\]

9.2, 62

9.2 G_nl_ijhAmdlId

gaZ] N_gheu

9.2; K1:<

9az] Jing

gaz] 1 +

gaz] 1 2

9.2; &X

gaz] ,ID

gaz] OID

9aZ] ) Hn[s

>hey h[s_c “bki_jkbb

>hdeZ” ©H khklhygbb b hojZg_ hdjm Zxs_c rkjkAbcgBA[&Zkbbhjbb d] @ Dmjkd Fbgijbjh~u
k
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Jbkmghdljh_dpby kemqzZ_\ I|jZgk]jZgbqguo imgdlh\ j d \Hgohcflkpkl\fu >
dhhj*bgZlZo ]JeZ\guo nZdlhjh\ hij_"*_eyxsbo \Zjvbjh\Zgb_ mkjgbgzgguo
9az; "ey _"bgbqguo obfbg_kdbo dhfihg_glh\ \ jy*m \hkBfp"ljdigk]jZgbq
khhi\_lTklI\mxI| j_dzf

A Bimlv A >g ij A > kgz A K _cf A Kh® A Km~hklv A
JLIXUBURMHFWLRQ RI FDVHV WUDQVERXQGDU\ GHRD QW W HRU WWXWHNV UL
WKH FRRUGLQDWHYV RI WKH PDLQ IDFWRHWs:GIOWHUPILIBGQRWKH YD
IRU VLQJOH K\GURFKHPLFDO FRPSRQHQWYVY ,QGH[HV FR

A ,SXW A 'QLSUR A 'HvVQD A 6HLP A 6R]K A 6XGRYV

LZ[ebpZ J_db \hAghc kbkl _fu >g_ij + Qzjgh_ fhj_iib[ih*bjg2gdd a¥ ]jm

11 jZzkoh~Zf \h~u fhAmeyf klhdZ b iehsZ~yf \hAhk[hjh\
7DEOHLYHUV RI WKH 'QLSHU A %ODFN 6HD ZDWHU V\VW KPR ZJ URX\SH
IORZ PRGXOHVY DQG FDWFKPHQW DUHDYV

lehsZ”v

=b"jheh]bqg_Kdb _ N , Fh mev klhdz
=UnHu.gk%$(jJ_db imgdlu ?Mk \h”:kywz k \h~*hk[h[jz
: 9f - gZ[ex"_gbc gal_ e df

gZ[ex”_gbc |df

>g_ij ] Kfhe_gkd
Bimlv k Ms_jiv_
> kgz ] ;iyogkd

K_cf ] Juevkd
Km~hklv 1 1h]Zj

Kh" A~ Mkdhku

<hjkde&Z Dhabgdz

lkze ] H[hygvV




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

Dhwnnbpb_gl m\ezZz g_gby mf_ \¢4¢ghlhky jh bfz >ey gbo k\hcklI\_

gZijZ\e_gbx k k_\_jh aziz"Z gz xjjlhobhklhgb h[lhe__ ]h~h\h]lh klhdZ aZz
ahgu g_mklhcgb\h]h m\eZ g _gbyk gg Bhoheh\h~rvy AZ ihke_ _"gb_ e
g_"hklzZlhgghlh m\eZ g_gby J_"bk_eykdihfrZgghc |_jjblhjbb ij_I_ji

ohayckl\_ gzZb[he__ \h~h_fdbc ihkljjv[pdgev blaf g gby WIhl i_jbh” [ue
hjhr_gb_ Ba ihklmizZxs_c gZ ihekZfuhdzgoyf gh b kzfuf \ezZ guf az \j
\h~u \ j_ggmx k_Iv \ha\jZsZ_I|ky bghéxXx"f goowr_<Z guf ke_"klI\b_f wlh]h |

<f_kl_ k I_f \ aZkmrebj\ukd ihd_jv I1Zeh]lh klhdZ b ih\ur_ggh_ i
ihemazZkmreb\uo jZchgZo hjhr_gb”a y\eyo lky\h” M\_ebqg_gb_ \h”
"bag_ggh g_h[oh~bfuf 7~ey ijhflZzae\mVhiNgh]h i_jbhnZ b kgb ™ _¢
k_evkdhohayckl\_gghc ijh"mdpbivdk3*EH&RRWodklb fZeh\h”~bc nbdkbj

@ <h”hihlj_[e_gb_ gz o hig ¥ dk b\q glgdb "ey \k_o j_d ?\jhi_c
[ulh\u_ b ijhba\h”klI\_ggu_ gm "u lb jjbbkh[blgglhkkbb >Njheh\Z b *j @
AhfugzZ b i_j_jzZ[hldZ ihe_aguo bkdHMgZfdtbgzfbdlE_\ur_gby \_jog_1]lh
kms_KkI\ _ggh m\_ebqgb\zZxl Z g lijjim]lh\d\dm»xagZq_gby h[ _ki_qg_gghklt
gZ]jmadm gZ j_db < _joh\vy j d |Kaghlg&ihZRdegdguc oZjzdl_j Ijb
gZoh”ylky \ ij_~_eZo Dmjkdhcdhred]gbkbihc wdklj_fZevgh fZeh\h~gt
ZghfZebb GZ Ydh\e_\kdhf jm~glwdlklj_f&Zeawgi_ fgh]h\h~guo i_jbh”h\ k
jm~u ~h[u\Zxl rZolguf kihkh[hf bf rZ2edigkh[hc dhwnnbpb_gl dhjj_eypb
\h~u q_j_a ijm” hlklhcgbd k[jZku\axX\b khfjkiddm[he _ _ LZdbf h[jZahf
>Eh[h”Z Ibebixd @ j_dzZ h[ez”~Zy k\hbfb hkh[_gghklyfb

JZajzZ[hldZz f_klhjh "~ _gbc jhebfzgudf__| g_dmx h[smx oZjzdl_jb

bkdhiZz_fuo khijh\h"*Z_|ky j_adbfOkglkljglZevghklb? 0ZjZdl_jbamxsmy
mjh\gy iha_fguo \h” \u_fdhc b i_dhéby &b\H fZeh\h”bc lzd b dhetk
imkluo b jm~hkh”_j"Zsbo ihjh” ijbgh]ltd)janhbfc >?a_jh\Z Dbj__\Z Njheh\Zz
kihkh[_  ~h[ugb h[jZah\Zgb_f hidjgllyo _Ibjh\XIv*_j Zgb_ nZdlhjz [_
dzjv_jh\ dhleh\Zgh\ kl\heh\ rZoNrhhheéglduboebguo ~Zgguo \_kvfzZ keh gh
aZdjuluo j_a_j\mzZjh\ hk_"*zZgb_ffa_d@phdj dhijueh blv glh bf_ggh jZaebc
NZf[ iehlbg b ~jm]lbo bkdmkklI\hgguo ozhzfdl_jbklbd_ ©wdklj_fZevghkll
j_ev_nZ >Dhjgbeh\ b 7] @ jZaebqguc \dezZ”™ \ dhe_["2ybyKE9

J db Ilkze b <hjkdezZ aZzZj_la&metihWwWgheh\ \ wlbo j _dZo glh 1j
rexaZfb j_]meylhjZfb b iehlbgzfb ~WlKegWlk e#gduo bkke_ "~h\Zgbc

DjZib\gh_ ;_eJhjh~kdhc h[eZkib Jhkkhp i d .
; . Bz97d-%bkibdz d y
<hjkdeZ gZoh”blky \h"hojZgbebs | Ij].jg’dl\)/xj 7 ihjﬁl . gev
1Z b h[tzfhf \hAu feg fn 1495 rd qgklhd g - €
i “bf bkdmkki\_ggh 1jZzgknhjfbjM\Zg§4E Z aZljyagzggh:

ha_jguc \h~hh[f_g aZzf_~ebeky KN}pdmighhkhvx obfbg_kdbo dhfihg_g
ahgu aZzZklhy <h”hojZgbebszZ kmsc KP\[e®bPHN ij ~klIZ\e _gu mkj_~gzgg
mom~rbeb khklhygb_ ijbe_]Zxsbol_jhblhjhephrz gz[ex” gbc ozZjzdl _jt
ih\ukbeky mjh\_gv Jjmglh\uo \hghl&ygb9Zaz]ljyagzgghklb klhdZ hp_q
“hklzlhggh [hevrbo jZkklhygbyodbykkztllh\ jzajyrzf z 1zd _ ~zgz
mkbebezkv wjhaby [_j_]h\hc ah%]ﬁéﬁl%]fy\)b%%_gdz dZq_kiI\Zaklhdz \ A

@ \ khhI\_Ikl\bb k J>
J _db ?\jhi_ckdhc |_jjblhjbb Jhkkbb

highkylky d j_dzf <hklhggh ?\jhi_ckdh]h 1biz
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=B>JHKN?J: HI:KGU? IJHP?KKU B Y<E?GBY Lhf <ul

Ba j_dgzljzgk]jZzgbgqguo ihklze klhd_ j_d hp_gzgghf dzd 1]jy
bf x| kezZ[h aZ]jyagzgguc klhd \IgjH)lhjlhdEkHEZkkZ jZajyr"Z ©Z2% b jZaj
Wlh h~gz j_dzZ 1jZgk]jZgbggzZy gZklbggjunkwwtzfu i_j\h]h \lhjh]lh b Ij_

Bimlv b j_d ljZzgk]jZzgbqguo KeWMklkhAbghch[hbo jZajy~h\ kms_klI'
Km~hklv > _kgzZ K_cf lkze b <hpkfdegdr&hlkguct ITh_ \j fy m\_ebgb\Zxlk
klhd j_d y\ey_Ilky azZljyagzgguf Ifjhév_]h deZdkk&gzgguo gZklbgguo h

jZajy"Zz ©zZ2@ D wlbf j_dZf highkykWhzjlh]ttbhdgZkkZz ©zZ2 ©[2 b ©\% < ke
liZgbp_ k ;_eZjmkvx >g_ij AZiZtgdghhbgbhdz dzd \ j_ d_ Mc m\_el

Kh” j_db gZ ljZgbp_ k Mdjzbdheb HHQdhgezZklbgguo h[tzfh\ q_I\zjlh]h
Fbmk Z 1zd _ j_db gZ ]ljZgbp_ K®F&aZoR]ZdbhtZ _ iylh]lh dezZkkZz
FZeuc Ma_gv b Be_d ?sz \ h~ghc<jlA[ebyZ ij_~klZ\e_gu oZjzZdl_jb
liZgbp_ k DZaZoklzghf \ ;hevrhfdaba kd\Z kjlhggh]lh klhdZ \h~guo kbkl_
hqg _gv aZl]jyagzgguc lj_Iv_]h dezZkklZgpZejy™"ghlkkl* d khhlI\_Ikl\mxs_c¢ \h
=jyaguc klhd q_I\zjlhl]h deZkkZ kpxkdjyf*Z b©zZ§b\_~_gu "~Zggu_ h khkl
ozZjzdl_j_g "ey j_db K_\_jkda&Z]jyaozgmhklb bo klhdZz

ljZzgkljZzgbqghc k MdjZzbghc b j dbHBBAsZ | gZ k_[y \gbfZgb_  qlh kIt
ljiZgkljZgbgghc k DZaZoklzghf GZ2gh&gkpkl ku >g_ij A Qzjgh_ fhj_ \

DZaZoklzghf sz [he_ _ liyaguZgkljzdybbfgguo imgdlZo yley Iky
hlebgzxlky ~\_ j_ db J_dzZ Lh[hezZbjfyadzgbu¥ \Ihjh]h dezZkkzZ b Ihevdh
g_I\zjlh]h dezkkz jzajy~z ©[2 jbdh_dh_Mc b Kh™ klhd hp_gb\z_Ilk)
hlebgzZ Iky hqg_gv Jjyaguf klhdh&azdjylagidgyghuc Ij Iv_]h dezZkkzZ jZajyrZ «
deZkkzZ jZajy~"Z ©\2 D aZl]jyagzgghfm klhdm Ij_Iv_]h
Wlb hp_gdb NZ X lhevdhjzakgfmx©z2 highkblky klhd j_d \h”guc

h[h[szggmx o0ZjZdl_jbklbdm dzZgVukdez Akbzkabckdh]h :ah\kdh]h b ;Ze
\h~ru Klhd wlbo j_d g_ h~ghjh? _fhjbckhZ j1BEd _ \h~ghc kbkl_fu DZfu
jZaebqgu_ “heb qgZklbgguo h[tKfA\Zjkdldophkazj Bkdexqg_gb_f yley Iky
kl_i_gb azZ]jyagzgghklb dhlhju_ \;lkkakhxhbq_Ma vgv dhlhjuc y\ey_lky
fh gh hp_gblv ih dezZkkzf b jzZajyaZlffyadg[edogpud |j Iv_1h deZkkZ jZajyrZ C
>Z" _ klhd j_db hp_gzgguc dzZKlhkejz[d \ \h~*ghc kbkl_f_ Bjlur = H
aZljyagzgguc khklhbl ba ljzo iyll®jkRdh_r _flljp ]Jjyaguc b hqg_gv 1j)
dzd \ j_d_ <hjkdeZ qgzZklbqguo hqtdfh)lhFragead kkZ jZajy*h\ ©Z2 ©[2 b C
dezZkkh\ az]jyagzgghklb H~*gzZdh ij_hjde\d*grs_kbkl_f_K_\_jkdbc >hg_p -
"he_c klhdzZ y\gy \lhyh9h dezkkz Zahhlkgh_ fhj_j dzZ K_\_jkdbc >hg_p b _
h{tzfh\ aZzZ]jyagzggh]lh b J]jyaglflhx| kkreda ozZjzdl_jbklbdb klhdz KI
gbglh gh fZeZz livaguc q_I\zjlhlh dezZzkkz jZajy®*Z ©Z
Klhd j_d deZkkbnbpbjh\ZgguihdzZdAadZ ]jyag_gguc I|j_Ilv_]lh dezZkkZz
aZ]jyagzgguc khklhbl ba iylb k_®x23gzkdgbgigyok dzZxl Jhkm~Zjkl\_ggmx ]
h[tzfh\ < klhd_ wlbo j_d azZf_Ighjmb\givmebbguo gZijZ\e _gbyo
9az; \lhjh]lh dezZkkzZ b m\_ebqg_gb_ gXKklbggubhlf_Iblv qglh ihglb \k_ j_d
hitzfh\ azZ]jyagzggh]h b hq_gv ad]lphjagzbbdhHkblky dh \lhjhfm [j_Ilv_fm
klhdzZ 1j_Ilv_]h dezZkkzZ jZajy™"h\ QZajpy " [®ZZ b\ ©[2 djhf_ j_d Fbmk b B
g_dhlhjuo kemqgZyo b J]jyagh]lhb&lhhxkkbhbrd khk_"~gb_ ]Jhkm~ZjklI\Z
g_I\zjlh]h dezZkkz jzajyrz ©z2 Igblwihli]hhdeZkkZ jZajy*h\ ©z2 ©f®2
mkeh\gh gbklh]h klhdz i_j\h]h dgzZkgkZjzgthpguwyv k MdjZbghc b DZazZoklZ
aZljyag_ggh]lh klhdz qg_I\zjlhlh &eBkkZ]jyagwy”~Zb hg_gv ]jyagu_ \h~"
©[2 b ©\2 fbgbfZevgu khij_~ evguo Jhkm~ZjkI\ \ Jhkkbx
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LZ[ebpZ Kjz\g_gb_ o0ZzZjzdl_jbklbd dzZg_klI\Z
khihdmighklb aZ]jyagyxsbo \_s_ kI\

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

j_qgh]lh kugdke\hg'gue ikbk

7TDEOBRRPSDULVRQ RI ZDWHU V\VWHPV DRARBGELI@IRVER WEB a8 FRXIDDMDH

RI SROOXWDQWYV

<h”~gZy kbkl_fZz J_db b gZ)jD\&jZgh_jbklbdZ kIhD&Zkk
| g _gby \h~u JZajy”
Bjlur =jyaguc ©4a
Bjlur A H[v DZjkdh_|flhi[he =jyaguc @2
Mc Hg _gv ]jyaguc ©\2
i Mjze A DZkibckdh| fhj_ Be_d AZ]ljyag_ggulc
DZfur A KZfZjkdb_ hprjzcuc Ma_gv AZliyag_gguc ©z
“hevrhc Ma_gv Hg _gv aZljyag_gguc
>g_1ij AZ]jyag_ggugc ©z2
Kh~ AZ]jyag_gguc ©z2
<hjkdeZz KeZ[h aZ]jyag_gguc
. . : > _kgZz KeZ[h aZ]jyag_gguc
>9_1j A Qzjgh_ fhj_ lkze KeZ[h aZ]jyag_gguc
Bimlv KeZ[h aZ]jyalg_gguc
K_cf KeZ[h aZ]jyag_gguc
Km~hklv KeZ[h aZ]jyag_gguc
rah\kdh_ fhj_ Fbmk AZljyag_gguc ©.
K \_jkdbc >hg_p A >hi§_A_jkdbc >hg_{ =jyaguc ©za
rah\kdh_ fhj_ Hkdhe AZ]ljyag_ggufg ©z2
;Zelbckdh _ fhj_ AZiZ"gZy X\bgZ AZljyag_gguc
ljbf_qgqZgb_ + j_dZ I_qzl \*hev ]jZgbpu ih]jZgblgghJhRkkm "ZjkI\!

+

LZ[ebpZ FZljbpZ hkgh\guo nZdlhjh\
11 gZklbgguo h[tzfh\ klhdZ
jZaebqZxsboky ih dezkkzf b jzajyrzf
7TDEOHDWUL[ RI WKH PDLQ
SDUWLDO YROXPHV RI UXQRII
UDQNV IRU HLJKWHHQ WUDQVERXQGDU\ ULYHUV

ba ih]jZgbggh]lh Jhkm~ZjkI\Z \ Jhkkbx

hij_~_eyxambloj \Zgelgjdwd@gdbZ i_jbh”

aZljyagzgguo gklk\hhaonighkilh/g«_ godhfib b
\ jy*m \hk_fig@”*pZlb ljZgk]jZgbqggu
IDFWRUV GH® HRUMHUQ MQKIHWSKHHU LYRD® L D W L |
FRQWDPLQDWHXQ &\ HAHWWL\WP RW HEGBER F

| j_f ggu_ h[tzf deZ&KjZs_gby nZdIhngolfﬁ]IL(_GC \JZhsk_ngy nzdifjguo
b jzajy” NZdlhj| Nzdihj NzJdihj Nzdihj | Nzdlhj Nzd

9aZ]

9aZ]

9.2, ©2z°

9.2, ©[°

9.2, ©2Z2

9.2 ©[°

9.2, ©\@

9.2, ©]°

>hey h[s_c Abki_jkpbb




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

=jmiibjh\Zgb _ jnddlhjz \ujz' _g q_j_a \u”_e_ggu_ \ |
ljZgk]jZgbgguo k MdjZbghc ;_ élrgminigug ribnlhf gZklbggu_ h[tzfu ki
DZazZoklZghf ih qzklbgguf ‘WpitBkrsb aqa_N_jluo deZkkh\ WIlhl n
kihdz  azljyagzgguf kh\hdmf Mﬁ}ﬁ/&' k[hhkel_zTey | kgmfff;r{?:c[r:ski—
Zszzbqu_zlédbb?Zda?;lAthf_gIh\ b hp—gméjbej(E]hlg Abki_jkbb b j Zebam _Iky q_
9az; lj_Iv_]h dezZkkz jZajy"Z ©z2 Mf_d

Ba IZ[ebpu ke_"m_I| qlh gZ \Webbpx\&itnhpZz iml_f \jZs _gby hk_c ml
gZklbgguo h[tzfh\ klhdzZz \ I|jZgapZgbgygu® I\ _jlhlh deZkkZ jZajyr"Z ©]:
imgdlZo \hk_fgz~pzZlb j_d adbkegzgwfiuoagZqg_gbyf i_jl\uo ~"\mo nZ

khihdmighklvx obfbg_kdbo dhfijuelglhjnbad_ " gh ]jmiibjh\Zgb_ jbkm
hlebgZxsboky ih mjh\gx aZl]jya&zegoqxkIb [j\Zgk]jZgbgguo imgdlh\ j_d
hkgh\ghf hdZaulZ_| \ebygb_ nZdlhj Khklz\

Jbkmghdjh_dpby kemqgZ_\ ljZgk]jZgbgguo imgdlh\ j_dnXdihhprbgZlZo
hij_~_eyxsbo \Zjvbjh\Zgb_ mkj_"gzgguo aZ 11 qZkjypagaupgbptzfh)
khihdmighklvx obfbqg_kdbo dhfihg _glh\ b hp_gzgguo ih\dkZkkzZ¥plZljlzajy

ljZgk]jZgbqguo j_d Bg”_dku khhlI\_Ikl\mxl| j_dZzf A Bjlur\bgk Bimlv

+ K_\_jkdbc >hg_p A >g ij A > kgz + Lh[he A K_cf A :he

A Hkdhe A Mc A Kh® A Km~rhklv A Fbmk A FZeuc Ma_g

JLIXUBURMHFWLRQ RI FDVHV WUDQVERXQGDU\ URLKFWR B\R IGHHIW\H ULPC
WKH YDULDWLRQ RI WKH SDUWLDO UXQRII YROXPRW IOYGIIWDIVI RG

K\GURFKHPLFDO FRPSRQHQWYV DQG HVWLPDWX@GH\UR QDLWWHHRW D @G

FRUUHVSRQG WR ULYHUYV A JUW\VK A ,SXWwW A =DSDGQD\D 'YL
A 7TRERO A 6HLP A % 8]HQ A JOHN A 2VNRO A 8\ /
A 0 8]HQ A 9RUVNOD A 3VHO

Dzd \b~rgh gZ jbkmgd_ \~hevaZhpymagdbgaklb kihdZ I1jh_dpbb j_d Bin
jZg bjh\Zgu ijh_dpbb j_d ih \hajzKhzgbkiv lhqdz > kgZ lhqdz
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lhqdZz k mkeh\gh qgbkluf klhdBAdIhjEjhdqhj_a gbo fh]lml ]jmiibjh\Zlv
dezkkz ijb ijh”\b _gbb ih hkbheXd&E\hih [he__ h[h[s_gguf hp_gh
kf_gyxlky [hevrbf dhebq_kI\hf iimdad&a\l_kyf

aZljyagzgguf klhdhf Ij_Iv_]h deZkkZz jé%j\ A,;u©za

>Ze _ijh_pbjmxlky imgdlu j_d Bjlur 1Ihq

K_\_jkdbc >hg_p 1lhqdZz Lh[he IhgdE ihthswx :ID “ey \hk_fgZ”pZlb j
lhgqdz bf_xsbo ]jyaguc klhdJgkkkhihljzgkljZgbgguo k ;_eZjmkvx |

dezkkz jzZajy*h\ ©za ©[2 bb ®2aZoMlhghf [ueb jZkkgblZgu “~heb
azdhghf_jghklv gzZjmrzZxl ijh_dpbkhbZojjdd 9 aZ]jyagzgguo "\_gZ”pZl
dhlhju_ jZkiheh _gu \ p_glj_ h[ezdwghnguéb k obfbg_kdbfb dhfihg_glZf
az]jyagzgguf klhdhf j_d Ij_Iv_]h deRkKZ jB8jpZz 1]

©Z2 WIh j_db K_cf b <hjkdeZ k mkeh\gh gkl kioh~kI\Z f_"~m kjZ\gb\Z_1
kilhdhf b j_dZ ;hevrhc Ma_gv_dZfthy\lyeZkv dhjj_eypbhggZy fZljbpz
aZljyag_gguf klhdhf 1j_Iv_]h debhkikdZjesdeZkv ih f_lh~m JeZ\guo dhfih
CIE Kms_kI\ _ggh \eby | gz \_jaboevdéyh q_]h [ueZ ihemq_gZ fZljbp
jZkiheh _gb_ ijh_dpbc j_d nzdlhjnZdihahh gWwjZz ZxsZy khklzZ\ nzZdlhjh\
_]1h \ebygb_ kdZau\Z _ lky b \ ~ZgghkaoadeYagz i_j_f_ggu_

Lzdbf h[jzahf ]jmiibjh\zgb_ j thdidazgh qlh ~\Z JeZ\guo nZc
gZklbqguf hitzfzf klhdZz azlkpdgrglald_ dhlhjuo \ujZ _gh gq_j_a nem
khihdmighklvx obfbqg_kdbo dhfi%g; O¢ly\ _"tbgbgguo obfbqg_kdbo dhfihg_
hp _gzgguf ih dezkkzf b jZajyrzf W m\yavhgh igBopZlb 1jZgk]jZgbgguo

\h~rgufb kbkl_fzfb 1_j_f ggu_ hteyhikyx! j_db ih bo ijbgZ~e_"ghkl
hp _ghqgufb o0Zjzdl _jbklbdZfb klkhiEd\_Bkliwpxs_c \h~ghc kbkl_f_
=jmiiu <h~gzy kbkl_fZ J _db

H[v:DZjkdh_ fhj_ Bjlug Mic[h

MjZe:DZkibckdh_ fhj_ Be_d
DzZfur KZfZjkdb_ jeajzthc Ma_gv FZeuc Ma_gv

>g_ij A Qzjgh_ fhj_ >g_ij Kh' <hjkdezZ >_kgZ Ilkze Bimlv |
;Zelbckdh_ fhj_ AZiZ"gZy >\bgZ
:ah\kdh_ fhj_ Fbmk
>hg: :ah\kdh_ fhj_ K \ jkdbc >hg_p Hkdhe
GZb[he__ qgzldh \~hev hkb nzZdVihpZ nzZdl _sz jZa ih~I\_j "~z |

jZa™_ebebkv j_db Jhkkbb ljZgklhddhblm\gdgb _k "he_c h[tzfh\ j_qgqghl]h
DZaZoklZzghf Hgb jZa”_ebebkv gXhqulugf kjswiouk\_joghjfZlb\gu_ dhgp_gl
ih jZzkoh”~zZf \h~u iehsZ”b \h hk[hhY\ beflgrume xaZ]jyagyxsbo \_s_KklI\ y\
kilhdz qglh Jh\hjbl h | _kghc k\yab dhggg gduZ klladzvIizZIhf djm]h\hjhlZ \_s

j_d k [Zkk_cgh\ufb ]_hkbkl_fzZfb wg_jlbb \k_c [Zkk_cgh\hc ]_hkbkl_fu
< dhhj*bgZlZo "\mo ]JeZ\guo nZdIkjgw \hk _fgzZ~pZlb j_d Jhkk
kh~ _j"Zgb_ dhlhjuo \ujzZz  _gh q_j_aaghifdgoZpdbbo k ;_eZjmkvx MdjZb
9az; "ey _"bgbqguo obfbg_kdbo dbEZidgoklhyhf k ihfhsvx :ID [ueb jZkkq
j_db \h~”ghc kbkl_fu >g_ij = Qumgklbqgigy_ h[tzfu klhdz aZljyag:
jZa™_ebebkv gz ]jmii 1Zd _ hlekh®xdsmokiykitax obfbqg_kdbo \_s_kI\ A
\ _ebgbgzf kj_"~gbo azZz i_jbh~ 9%z) [uglb IZd _ mkj_~g_gu aZz ]
jZkoh~h\ klhdZ j_d agzZq_gbyf fhmpe gz kuhichZz de tkkZf b jZzajy”~zZf \ khhl\_
iehszZ”yf \h~hk[hjh\ J> JZkkqgblzgz 1zd _ Kkj_
fghlhe _lgyy o0ZjzZdl_jbklbdb Khkll
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aZljyagzgghklb bo klhdZz hp_gzgbtdygh HedgkzZf\b~u ba khij_~_evguo ]h
jZajynzf \ Jhkkbx

lhdzazgh gqglh klihd j_d \h*"ghc kbKllhfdi j_d g_ h”ghjh”_g b kh”_j°
>g _ij A Qzjgh_ fhj_ \ r_klb ljZgkjlddgbdgudkvib qgZklbgguo h[tzfh\ |Z
imgdlZo y\ey |ky keZ[h aZ]jyagkggiufghlbapliyagzgghklb dhlhju_ \ k\hx
deZkkZ b lhevdh \ “\mo j_db >ghip ly Kgu itkklhelzkkzf b jZzajy~Zf

hp_gb\Z_I|ky dzZd aZ]jyagzgguc |j_IvK ]ihftie¥kkZZdlhjgh]l]h ZgZebaZ ihd.
jZajyrz ©z2 gqlh JeZz\gu_ nZdlhju q_j_a gzZklbggu_ h

Klhd j_d \ \h~ghc kbkl_f_ BjlgimiiBjm>@ j _db \ khhI\_Ikl\bb k \h~c
Dzjkdh_ fhj_  Jjyaguc b hqg_gkbk]jf&dbc I _j f ggu_ yleyxlky hp_gh

g_I\_jlhlh dezZkkZ jZajy~h\ ©Z2 o@Z[Zd_EARIb®Zfb klhdZ b JeZ\gu_ n
lijyaghfm klihdm q_I\zjlh]h deZkkWjZajydZ @Z3_a gbo fh]ml Jjmiibjh\Z]|

hlghkblky j dZ K_\ _jkdbc >hg_p \hrepncehkbikd _fpuhe ~ h[h[s_gguf hp_gh

>hg A :ah\kdh_ fhj_ Klhd j_d hklZedgad!l\leyfuo

kbkl_f hlghkblky d aZ]jyagzgghfm |Ij INZHbf h[jZahf Ney bamq_

dezZkkzZ \ hkgh\ghf jZzajyrz ©z*2 \azZzbfhk\yab \_ebgbg h[tzfh\ j _qgh]h
<k_ j_db klhd dhlhjuo hlghWblbky ®&bo k\_joghjfZlb\gu_ dhgp_gl

\lhjhfm 1j _Iv_fm deZkkm jZajy*"hdZi¥aghxehsd \ s klI\ k khklhyc

dijhf_ j_d Fbmk b Be_d |_dml jbgbldpKkebbud ]_hkbkl_f g_h[oh”bfu

khk_~gb_ Jhkm~ZjkI\Z <k_ j_db qoRjiZti]lhbkéRklkZzdZq_klI\Z klhdz [|zd
jZajy*h\ ©z2 ©[2 b ©\2 |jZgkljZigkegyx! "km] *"jm]Z
MdjZbghc b DZaZoklZzghf g_kml k\hb ]Jjyagu_ b

Ebl_jZImjz SHIHUHQFHV

=heh\bgZ H=Bhwdheh]bq_kdb_ (JHURYD 1 1 .LUHHYD 0 ¢
ih\_joghklguo \h” Dmjkdhc h[eZkBDYRGRAHIN\ VWRN L \HJIF
bkke_~h\zl_evkdb_ im[ebdZpb VRYUHPHQQRJR YRGQRJR UH
¢ K WHUULWRMUQRRB®RWUWXIQRII DQG
=hkm~ZjkI\_gguc \h~guc HkgkljWKH PRGHUQ ZDWHU UHJLPH

]brjheh]lbq_kdb_ o0zZjzdl_jbklbdb WZUULWRU\ &REREXQMWL DA X G|
11 b \_Kkv i_jbh~ gZ[ex llgdc L \ ©9WRU\H 9LQRJUDGRYVNLH

‘elZc AZiZAgZy Kb[bjv b K_\ j JLGURORJLL® J 6DQNWQFHIHUEXU
\ \ui <ui Gb gbc Bjlur b G >3URFHHGLERY I RU MQKHRH
lhAr j A~ G G JhfZgqbdgihf E hb 9LQRJUDGRY OS5HDGLQJV 7K
K 6W 3HWHUVEXUJ 1RYHPEHU

=hkm~ZjkI\_gguc \hAgucFd Bl SWL\?:JVVHL‘{NV\EXUJ 33”"\5*1”55)?‘\'/“63’"
AZggu_ h j_'bf_ b jhkmékEbigu Q@ S Q Q
kmrb\ Ib | L JKNKJ \ \u JURORYD 1/ .LUHHYD 0 %
Zkk_cg >g_ijz E =pb~jhf_I_ SHW] (3 7THOHJU®BQHK @GL\D

‘ UH]KLPD L VH]RQQRJR VWRNI
2a_jh\z G G Dbj__\z F; NHIMYUERPO QIH JLGURORJL

UHJLPH DQG VHDVRQDO IORZ

RQ WKH HI WUHPH K\GEBERORIRFDO HY

FKHWYHUWRL YVHURVVLLVN

PHIKGXQDURGQ\P XFKDVWL

UREOHP\ YRG\ L YRGQ\NK
VHQW\DEU\D >3URF

IZ\h~hqguc klhd b _]h jhev
kh\j_f _ggh]lh \h~ghlh j_"bfZ j_«
| _jjblhjbb Jhkkbb K[hjgl
dhgn_j gpbb ©<Ilhju_ <bgh]jz”
©BkdmkklI\h ]b’\jheh]bbal_l]_j[MZg(§I
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K
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5XVVLDQ
SUREOHPV RI
6HSWHPEHU

S5

BFLHQWL¢F &RQDHUHQF!
'DWHU DQ®RBWHU UH
ORVFR® 3XEO

,Q 5XVVLDQ DEVWUD

*RORYLQD 2, *HRHNRORJ
SRYHUNKQRVWQ\NK YRG
>*HRHQYLURQPHRM\DXOJBURREDHPV
UHJLRQ@XFKQROHGRYDWHO \
>-RXUQDO RI 6FLHQWLILF 5HVHDUFKk
YRO QR SG 5XVVLDQ
(QJOLVK

klZl _¢ E =b”jhf_|_hba~zl RRVXGDUVWYHQQ\L YRBGWOIR NDGELC
Dhjgbeh\ : = Dhefudh\ K G JLGURORJLFKHVNLH NKDUDNWHULV\
=hjA"__\ E XjzZ\gbl evgZy o0Zjz YHV SHLiLRG QDBEWMAMXWRBRDNEK Y
\ha”r_ckl\by AhfjgtZxsbo ij_7ij $OWDL =DSDGQD\D 6LELU 1
;_elhjh~kdhc hlezZklb '
bgnhjfZpbhfgheblbq kdbc [ FKDUDFWHULVWLFV QGRWKH D
gZmdglogbq_ kdbc “mjgze REVHUYDWLRQ SHULRG LQ
K $OwDL :HVWHUQ 6LEHULD D

_ LVVXHV ,VVXH /IRZHU ,UV
Eh[h"Z G K Ibekixd Hp_g 1 15RPDQFKHQNR JHQLQ
wdheh]bg_kdh]h khklhygbyj_drlkzcﬁé)uﬁﬂ:il'g| I%F\’.L]GDW S .0 5X

mjh\gx bkihevah\zZgby \h~ \ |

ahg ©JhkMihdyzbgz? < klghbd

]Jhkm~ZjkI\_ggh]h wdheh]bqg_kd
<ui K

F_Ih~"bg_kdb_ hkgth\yu gdb

j_lezZf _glbjh\Zgby Zgljhih]_ggh

dzqg_kI\h ih\_joghklguo hVh" j_

< DZjzZzmr BZ =b"jhf_l_hba”z
k
J_kmijku ih\_joghklguo \h~
=b”jheh]bgq_kdZy bamqg_dghklv
>hgkdhc jZchg ;Zkk_cg j >hy
j K_\_j >hgpz ih~r j A~ > >
;helh\kdh]l]h E =b~jhf_l_hbanZzl
J_kmjku ih\_joghklguo \h~

=b”jheh]bgq_kdZy bamqg_¢ghklv

Gb'g__ Ih\he'v_ b AZizZ”guc
\ui <ui M\WF¢hgkdbc jZchg
A = FZjdh\hxb™ghf_|_hbanZzl

J_kmijku

MdjZbgZ b Fhe~Z\by \ \ui <

ih\_joghklguo \MMKk&EKKIBUREOHPV RI
Ibrjheh]lbg_kdb_ ozjzdl_jbkLhdb duwi@eBeuQJlJUDG

*RVXGDUVWYHQQ\L YRGQRVUR NDGD)

GDQQ\H R UH]JKLPH L UHVXU\

VXVKL WL WRPDNK 7RP
Y\SXVNDNK 9\SXVN % DNV VHLQ

‘DWHU &DGR@VWHIHP GDWD RQ

UHVRXUFHV Rl ODQG VXWRKFH ZDW

JROXPH

56)65 LQ LVVXI

EDVLQ@ /HQLQJUDG 3XEO
V ,Q 5XVVLDQ

DB’V KHY $9 6NDNDO V

SUREOHP\ LVWVOHGRYDQL\D N
YRGEFPWXDO SUREOHPV RIDUXUIDFH
UHVIB8AENMHRURORIL\D L JL!
OHWHRUYRORJ\ DQG K\GURORJI\@
S KKKJ ,Q 5XVVLDQ

\DUDXVKHY $ 9 6NDNDO V
PROQLWRULQJD NDFKHVWYD ¢
BUREOHPV RI PRQLWRULQJ @DQG V.
SUREOHP\ VRYUHPHQQRL JL
ORGHUQ +\GL
*LGURPHW

Ss ,Q 5XVVLDQ
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i K_\_jkdh]l]h >hgpzZ b j_db
E =b”jhf_l_hba"zl Kk
J_kmjku ih\_joghklguo \h~

=b”jheh]bgq_kdZy bamqg_¢ghklv
Kj_~gbc MjZe b IljbmjZev_ \
Lh[he E =b7jhf_I_hbanZzl
Jmfygp_\Z W :
bgl ]jZevghc hp_gdb fghlhe |
dzqg_kI\Z j_ggh]lh klhdzZ gZ ijbf
F_I _hjheh]lby b ]b*jheh]by
Jmfygp \Z W :

Gh\uc ih”"oh” d Z\lhfZlbabjh\Zz
gZklbgguo h[tzfh\ j_qgghlh k
kl_i_gb aZ]jyag_gby gZK.ighfg]j_

F_I_hjheh]lby b ]b”jheh]by
Jmfygp \Z : W ;h[jh\bpdZy
Kmohgh]h\Z??blgZy hp_gdZ dh
dZq_kI\Z \h~ghlh klhdZ j_db K
gh\hc Z\IhfZlbabjh\Zgghc l_
=b”jhkn_jzZ HiZkgu_ ijhp_kku
L <ui K
‘2, +6
KdZzdZevkdbdlp_gdz dzZq_kI\Z j.
F_Ih~u jZzkqzlZ j_qgh]lh klhdz
\ukrb_ ]b”jheh]bqg_kdb_ dmjku

F=M \ qgqZklyo QZklv F b
XG?KDH K

Njheh\@ E Dbj__\zZ F ; > ZA
J p 2?1 L_e_]bgEaf?2g_gby \I

j_"bfZ b k_ahggh]lh klhdz j_d ?
gZ wdklj_fZevgu_ ]b”~jheh]bq_}|

K[hjgbd Ijm~*h\\k,9hkkbckdhc
dhgn_j gpbb k f_""mgZjh~gt
ONmg~*rZZeylgu_ ijh[e_fu \h”u

j_kmjkh\2 1 Fhkd\lKZ _gly[jy
F B<I J:G K

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

h[jh\bFdZp G &

‘h[jh\bpdzy G G PBRYY

<ul

_RUQLORY $ * .ROP\NRY 6
*RUGHHY 6UDYQLWHO QD\D
YRIRIKIVWYL\D JRUQRGRE\YLC

\08 QD HNRORJLFKHVNX\X
%HOJRURGVNR\ REODVWL >
XKVN PDIJQHWLF DQRPDO\ P

Q HFRORJLFDO VLWXDWLWRHY RI ULY
*RUQ\L LQIRUPQWNVIL\K QEXH V
>0LQLQJ LQIRUPDWLRQDO DQG DQ
« QR S ,Q 5XVVLDQ

HY $0BIWRIGLFKHVNLE
UHJODPHQWLURYDQL\D DQ
NDFKHWNYHRINKQRVWQ\NK YF
RXQGDWLRQV IRU DVVHVV]|
QWKURSRJHQLF LPSDFW RQ VXUII
/JHQLQJUDG *LGURPHWHRLI]G
5XVVLDQ

/JRERGD 1 6 3LOLS\XN
HNRORJLFKHVNRJR3VRWWIRIFQL\D Ul
XURYQ\X LVSRO JRYDQL\D YR
©5RVVIBMUDLQD2 >(VWLPDWL
VWDWH RI WKH ULYHUV RI 3V

XVH LQ WUDQVIRUPDO DWHN'*5XVVL
2GHVVNRJR JRVXGDRORMH®QRJIR
XQLYHUVLWHWD >%XOOHWLQ
S8QLYHUVLWL@ V SS ,Q 5X
DEVWUDFW LQ (QJOLVK

5HVXUV\ SRYHUNKQRVWOQ\
*LGURORJLFKHVND\D L]XFKH
'RQVNRL UDLRQ %EWHERVVU
6HYHU 'REWNVIDFH> ZDWHU U
8665 +\GURORJLFDO VWXG\
'RQ UHJLRQ 5LYHU EDVLQ 'R
'RQHWV@RUGXNKDL %ROWRIYVNLL
/JHQLQJUDG 3XEO *LGURPHWHRL]GI
5XVVLDQ

5HVXUV\ SRYHUNKQRVWOQ\
*LGURORJLFKHVND\D L]XFKH!
1L]JKQHH 3RYRO]JK H L =DSDG
9\S SB8UDOR (PELQBMLIDFHDLRQ
UHVRXUFHV Rl WKH 8665 +
YROXPHRH 9ROMRZHU 9ROJI
"HVWHUQ .D]JDNKVWDQ LQ(PEVVXHYV
UHJLRQUNRYD HG /JHQLQ
*LGURPHWHRL]GDW s

'RQD

,Q 5X
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SHVXUV\ SRYHUNKQRVWQ\NK
JLGURORJLFKHVNLH NKDUBRWHULV
S8NUDLQD L OROGDYL\D Y
BHYHUVNRJR 'RQWVD6XUHNL 3ULD]F
UHVRXUFHV RI WKH 8665
FKDUDFWHULVWLFV LQ YF

DQG OROGRYD LQ LVVXHV
BHYHUVN\ 'RQHWV DQG /M LK $]RY E
3XEO *LGURPHWHRL]GDW S

5HVXUV\ SRYHUNKQRVWOQ\
*LGURORJLFKHVND\D L]XFKH
BUHGQLL 8UDO L 3ULXUDO H
>6XUIDFH ZDWHUHUSBBBX 4 FEY RI WK
VWXG\ LQ YROXPHV 9ROX
8UDOV LQ LVVXHV ONMVNMNRY 7RER
HG JHQLQJUDG 3XEO *l
S ,Q 5XVVLDQ

5XP\DQWVHYD ($ %REURYL

RI LQWHJUDO DVVWMUPHQDIW Rl ORC
VWUHDPIORZ TXDOLW\ E\ WK
5LYBXVVLDQ OHWHRURORJ\ DQG +\(
YRO QR SS

‘2, 6 5XVV ~ HG
5XP\DQWVHYD ($ %REURYL
LQWHJUDO QRL RWVHQNL
NDFKHVWYD UHFKQRJR VWRD
OHWHRURORJLMD L JQRUROSRSILMD

5XP\DQWVHYD ($ %REURYL)

QHZ DFKURR WKH DXWRPDWL
YROXPHV RI ULYHU UXQRII
SROOXWLRQ D FDVH VWXG!'
5XVVLDQ OHWHRURORJ\ DQY® +\GURC
QR SS

‘2, 6 5XVV
5XP\DQWVHYD ($ %REURYL

1RY\L SRGNKRG N DYWRPDV
FKDVWLFKQ\NK RE HPRY U}
VWHSHQL ]DJU\D]QHQLWHOBD SUL
OHWHRURORJLMD L QREURGBJLMD

5XP\DQWVHYD %REURYLWV|I
6XNKRQRJRYD (6 (GLQD\D
NDFKHVWYD YRGQRJR VWRNI
QRYRL DYWRPDWL]JLURYDQQRL WHU
DVVHVVPHQW RI WKH TXDQW
ULYHU ZDWHU IORZ XVLQJ Q
*LGURVIHUD 2SDVQ\H SURWVHVYV
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HI:KGU? IJHP?KKU B Y<E?GBY Lhf <Uuli

>\GURVSKHUH +D]DUG SUREHVVHV
YRO LVV SEVVLDQ ,Q
LQ (QJOLVK '2.+6

6NDNDO VNLL % * 2WVHQND
>5LYHU ZDWHU TXDOHWR ®VVHVVPH
UHFKQRJR VWRND OH]KG
JLGURORJLFKHVNLH SIXWWVO*8&X1(6.2
FKDVW\DNK &KDVW >0HW
IORZ 81(6&2 ,QWHUQDWLRQI
&RXUVHV DW WRIVBRZ YW LV
3SDUWORWFRZ 0*8 3XEO 0.*. -
SsS ,Q 5XVVLDQ

hEHUQDNWR UH Q®SQUL@WHO D J

+HLGHOEHUJ 1HZ <RUN

,EHUQODNWRUQ\QRVFR@LBWDW
S
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<HIJHKU KH<?JR?GKL<H<:GBY GHJF:LB<GHC
>SHDMF?GL:PBB
,668(6 2) ,03529,1* 5(*8/$725< '2&80(17%$7,21

M>D

‘2 +6

DEBF:L =HJGHC KLJ:GU &/,087( 2) 7+( &$8& %686
D:<D:A DEBF:LBQ?KDB?

02817%$,1286 &28175<

O:J:DL?JBKLBDB NBRL &/,087( &+%$5%$&7(5,67,&6 2)
HRL?GKDHC =HJGHC =JMI7+( ),6+7 26+7(1 02817%,1

B IE:LH E:=HG:DB

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

:gghlZpby:dib\gh_ hk\h_gb_
| _jjiblhjbc gZ Q_jghfhjkdhf kde
Dz\dZakdh]lh oj_[lZ 1j_[m_lI
\uiheg_gby

*5283 $1' 7+( /$*21$.,
3/$7($8
*HRUJ\ / ORUR]RY

Khgb JI&KLHI SURMHFW HQJLQHHU 6RF

JDELRQ#OLVW UX

$EVWUPFPMWYH GHYHORSPH
WHUULWRULHVY RQ WKH EOL
&DXFDVLDQ ULGJH XDHOILDW\U HV KLJK

bg' gD@6 K\GURPHWHRURORJLFDC

]bAjhf_|_hjheh]bq_kdbo bau RI UXOHV RI 63

A ckl\mxs_f K\h~_ 1jZ\be KI FOLPDWRORJ\ ZKLFK LV D
©Kljhbl_evgzZy debfZlheh]by2a 61L3 WKHUH LV QR FOLF
ZdimZebabjh\Zgghc \_jkb_c¢ KGRI WKH UUHDXWI®DVXV DQG Wk

hikmlkl\m_1| debfzZlbg_kdh_ fbdj
| _jjblhjbb ;hevrhlh Dz\dgékhjb
khijy' _gguo k ihk_edhf DjzZzkgZz
ijh[_e ijb\h~bl d k_jvzaguf h
ijh_dlghaukdZl_evkdbo jZ[hlZo
bkihevah\Zgb_f g_\_jguo

f I _hjheh]bg_kdbo o0ZzZjzdl_jbk
\ukhl ho\Zg_gguo kljhbl_evilveo
azgbfz_| I_jjblhjbx hl Ah
"bZiZahg_ agZq_gby f I
oZjZdl_jbklbd baf_gy_Iky \ h
ij_"_eZo lj_~eZ]lZ_Ilky
debfzZlbg_kdh]h jZchgbjh\Zghb:
]hjguo jZchgh\ gZ ijbf_KHrl Ngkrd
l]hjghc ]JjmbiweZlh EZ]hgZdb De
jZchgbjh\Zgb _ \ur_mdZaZgg
|_jjblhjbc \uiheg_gh gZ hkgt
\ jlbdZevghc ahgZevghklb ~ey
K_\_jghlh kdehgh\ ;hevrh]h
bkihevah\zZgb _ f NZgguo wd
bkke_ "~h\zZgbc ijh\_"zglguo \]]

ORUR]RY * /

AolPeWW $ PHWKRG RI

ZLWK WKH VHWWOHPHQW .UD
WR VHULRXV HUURUV LQ C
DVVRFLDWHG ZLWK WKH XV
PHWHRURORJLFDO FKDUDFW|
FRYHUHG E\ RRR @QFWWYXEWLH\
IURP WR P ,Q WKLV I
PHWHRURORJLFDO FKDUDFWI
FOLPEL

RI PRXQWDLQ DUHDV LV SUR
JLVKW 2VKWHQ PRRXQIVID QG
SODWHDX &OLPDWH |RAQW R
PRXQWDLQ WHUULWRULHV Z
VWXG\ RI YHUWLFDO ]JRQLQ
1RUWKHUQ VORSHV RI WKH *
IURP H[SHGLWLRQ VWXGREE® FRQGXF
'XULQJ WKH FOLPDWLF ]RC
WHUULWRULHV Rl WKH *UHLC
FOLPDWLF UHJLRQV ZHUH LG

W K

LQ 63 QHZ FOLP
SURSRVHG ZKLFK DUH QHAHVVDU)
JRQLQJ RI WKH EODFN VHD C

&OLPDWH RI WKH &DXFDV X\WH PRROQUDIF WHNKW W R XK\Q VRU \W

PRXQWDLQ JURXS DQG WYIURIRKQGDNL SOPDWHHED ZIURFHVVNMR® QG LSKAHQ |
SS ,Q 5XVVLDQ DEVWUDFW kE® (QJOLVK '2,
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debfZlbg_kdhf jZchgbjh\zgb &DXFDVXV $QDO\VLV RI SUH

| _jjblhjbc ;hevrh]lh DzZ\dzZaZzZ [u VKRZQ WKDW IRU WKH EODFI
debfZlbg_kdbo jZchgh\ dhlhju. ZLWKLQ WKH WHUULWRU\ X(

Kl lj_~eh  _gh VWULFWO\ GHILQHG GHSWMIQORXHQFH R
debfZlbg_kdbo jzZchgh\ \ur_e¢ WKH KHLJKW RI WKH WHUUDL
g_h[oh”bfh ijb debfZlbqg_KthZgZclhgh WKH 1RUWKHUQ VORSH R
Q_jghfhjkdh]l]h b K_\_jgh]h kd: LQWR WKH PRXQWDLQV SUH
:gZeba jZkij_"~_e_gby hkz~dh\ LPSRUWDQW WR QRWH WKD
Q_jghfhjkdh]h kdehgzZz Dz\dZe SUHFLSLWDWLRQ EQ&XHMWKWLVWUL
jZkkfzZljb\zZ_fhc | _jjblhjbb kms_ ]JRQLQJ IRU WKH EODFN VHI

hij_~ _e_ggZy aZ\bkbfhklv bo j GLIIHUHQW $ PDS RI WKH FO
\ukhlhc f_klghklb LzdZybkbf &DXFDVXV KDV EHHQ FRPSLO
kms_kI\m_| b ey K_\_jghlh kd DGGLWLRQV WR $SSHQGL[ % RI 63

f j_ ih~tzfz A\ ]hju ghjfu

m\_ebqgb\Zxlky <Z gh hif_Iblv

dhebq_klI\h hkz~dh\ b bo jZk

\ukhl_ \_jlbdZevgZy ahgZzZe
Q_jghfhjkdh]lh b K_\_jgh]lh kadehgZ * jZag
KhklZ\e_gZz dzjlz deb

jZchgbjh\zZgby ;hevrh]l]h DZzZ\dZa

ijh\_~ gghc jZ[hlu ij_"eZlZ_

"hiheg_gby \ ijbeh”_gb_ ; KI

Dexg_\u_ kehZ\dza K_\dghc kH\ZRU&WVXFDVXV 1RUWKHU

Q_jghfhjkdbc kdehg de VORSH FOLPDWH JRQLQJ FC
jZchgbjh\Zgb _ debfZlbg_kd VXUYH\V
bg g _jgu_ baukdzZgby
<\ _ "~ gb_ :b[]Z b Ik_ozdh \ jZchg_ Djzkghc It
< gzZkihys _ \j_fy dZiblge\erguh}\Zy angbI_evgmx gZklv bo k

kljhbl_evkI\hf ho\Zlu\Z_Iky \kz Tgni

| _jjblhjby Djzkgh~Zjkdh]lh djzy , < ahg \ukhl ho\Zg_gguo kAIJth_
Zevghf Hdjm]_ ihglb iheghki¥! %91 \vx # hl hlf_ldb h hi
) )f_ K hAhjza”_evguc oj [_| ] :b

|J_"]hjvy hgh ijh*\b]Z _Iky \k_ \ R T
Wevihlh DZ\dZaz thl \Whlguc bzizahg ho\Zlu\zZ | g_

‘dIb\gh_ hk\h_gb_ Jhjguo _“ bfZIbq kdbg khl{wkhi:] ) |h3/\khC I:fo_rZ‘
Q_ighfhjkdhf kdehg_ —eZ\gh]h rré eV| Cg]jh b Zevibc)I/<db em]gZ
0j_[1Z gzqzZehkv \ kIR VIRI$ZY P - -

kihjlb\gh j_dj_Zpbhgguo dhfle_dkh\ \ JZchg_
Djzkghc Iheygu :~e_jkdh]h jZchgzZz ] Khgb Z k

] gZqZlh dZiblzevgh_ kljhbl_evkl\h
gZmgghlh p_gljZ ©;bhkn_jz& gZ azZiz~ghf hljh]_
] Nbrl

K\h_]lh fzdkbfmfz hgh ~hklb]zZz_1 \

11 ijb kljhbl_evkl\_ hebfibckdbo

h{t_dlh\ ]Jhjgh]lh dezZkl_jzZz Abfg_c HebfibzZ”u

] WIh kljhbl_evkl\h \_ehkv gZ oj_[lZo

Fhjhah\ =DEbfZl ]hjghc kljZgu DZ\dZa DebfZlbq_kddrl dzjZzdkdb&lbdb
]h]ghc ]]mllu b iezlh EZ]lhgzdb =bMjhkn kjiZ bHyi¥kgaby ijhp_kL <ui
‘2, +6
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< A ckl\mxs _f K\h~_ ljZ\ble jfbgu b hij_~_e_gby
Kl KIjth evgZy .
debfZlheh]byleyxsbcky ZdImZebaanh\é iZ\jl](;O]lZ;I;fmgddhpl?\)j/hcjz?;kl)(\lrzr
\_jkb_c¢ KGbl WA g\ A ckl\b -

] gh ihylbirbcky gz k. + fzl _fZlbq_kdh h brz

] hikmiki\m | debfZItﬁ % * - —<an_
fbdjhchhgbjh\Zgb_ | _jiblhjbb (é rhel >eéhjfhcde?’(§;h?£‘yza”x
Dz\dzaz b |_f [he__ | _jjblhjbc Ifh ]'yh ]h agZq_gb_ - -

ihk_edhf DJZngy lheygZ . .
<K\h" 1iZ\be ebfZI + kh\hdmighklv ghjf kj_

ihykg_gb_ qlh \ kemqZ_ hlkmlkl\%h1E bol h\gzlqbikr)nchode_k;kaI!?Zhl[_Jbz\z
dZdhfm eb[h jZchgm g_ h[oh’\bfr] rrl {+9 J J J

aZijhku \ GBBKN J::KG ==H bf <P cd'p\
beb I_jjblhjbZevgu_ mijZ\e _ g\by

JbAjhf_I_hjheh]bb b fhgblhjbglm hdjt
Ki_~u JhKIbAjhf 12 dbo mkeh\bc jZkkfZIjb\Z _fh

N
HAgzdh ~Ze dh g_ m \k_o hﬁ‘]%'ghdgﬁphdc——\“kh'u gz~ mjh\g_f fhjy
kms_ki\m_I \hafh ghklv b \j_fy k~_eZI&Z&%ZjhE jZ[hlu

GBBKN J::KG ih debfZIbq kdh<furT|1 egblv debfZlbg_kdh_ jZchgbijh

j.ZbChbgbr‘;h\Zlgh?x Lhc bheb \bghlck ey bo\ Nbrl Hrl_gkdhc Jhjghc Jjmiit
'jbgbghc m hluggh yley_lky i@%ﬁ‘ Mhgzdb \ kKhhi\_IkiI\bb k deZkkb

Zengy debfzlbg_kdZy ahgZ
26( ahgZevghklv + az\l

nbgZgkbjh\Zgby gZmgguo JZaJZ[hAhef%q dB8 jzchgh\ ijbgylhc \
baukdzZgbc 1Ihimlgh g _h[oh”bfh J beIV _q h Kljhbl _evgzZy
klhbfhklv wlbo jzZajz[hlhd \ ke(r]nqbe_ZlhkeeZ][b DZjlbjh\Zgb _ debfzlb
]bAjhf_I_hjheh]bg_kdhc bag aﬂk“ﬂub.hegblv gz dzjl_ F

| _jjblhjbb \W\bAm  hlkmlkl\by gZ B
f | _hklzZgpbc b f_I_hihklh\ kbevgh \hml;p jzrigby ihklZ\e _gghc aZ”Z
¢h

c
k
b dzd ijZ\beh g_ ijbgbfZ_lky azdZagpd E azrzgb ih  jZchgbjh\z

Ihgbfzy wib ijhfe_fu Z\lhj ij\ feZ2l47L759u0 Jhjguo | _jjblhjbc \uih

f_Ih"bdm \uiheg_gby debfzdbankd th bamg_gby \ jlbdZevghc at
jZchgbjh\zZgby | _jjblhjbb ]hjguo J\%g,hg j%fhjkdh]h b K_\_jghlh kd
ljbf_j_ Nbri Hri_gkdhc Jhjghc 1i.QEY s Dz\dZaz K ihkljh gl
lezlh EZ]hgzdb ih ~Zgguf khbfﬁﬂgulfkl\\mxsbo ]iZnbdh\ b az\bkbfhkl_
wdki_"~bpbyo b 11 Dhg_qgh ~Z\Ihj

ihgbfz | \kx keh ghklv 1Zdh]h Ijm~z:98bRg bkoh”ghc ghjfZlb\gh
khjzaf_j_g ~_kylbe_lg_c jzZ[hl*hdgmihgplgpbb
bgklbimlz

Debfzlbq_kdh_ jZzchgbjh\zgb _
Kl j_lezf _glbjm _|ky LZ[eby
; ijbeh™ _gby ; 1Z[ebpZz

Kl Kljhbl_evgZy debfzZlheh]by :dimiEep&GblZggzy \ F k

KGbI Kljhbl_evgzZy debfzZlheh]by F k



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

LZ[ebpzDebfzZlbg_kdh_ jZchgbjh\Zgb_ \ khhiI\_Ikl\blhh KIideZkkbnbdZpb_c
©OKljhbl _evgZy debfzZlheh]by?

7DDEOQH&OLPDWH JRQLQJ LQ DFFRUGDQFH ZLWK WKH &RQVWIUXF\
FOLP®OWRORJ\

= 3
| | o
o o g S|KiZrg_f_kya&syrgyy kdhjhkﬂ(\Jf Ng f kchZij_“g_f_kngZy
N S N |_fi_jZIlmjz \_IljZz azZ ljb T _'Z_Im'Z~ highkbl_evgly
= NS < \ha"moZ| abfgbo f—kyp%ha_’\m_ojz \ tj)xe \e,Z‘gthv \hafmoZ
o |o=<| \yg\zZj_ fK f k = {<bxe_
0 )
, , HI b gb|_ HI ~h
Hl b gbi_ b [he_| HI  ~h yhe |
, < HI "h HI “h
, = HI “h b [he_ | HI ~h ‘he |
, > HI “h HI ~h
' Vy HI “h b [he_ | HI Th ;he |
; HI ~Nh b [he_ | HI th he |
' HI ~h HI “h
S HI ~h b [he_ | HI N h ;he |
HI "h HI "h
HI “h HI ~h
1!l< HI /\h HI /\h
, 9 9 HI ~h HI b \yr_
9 HI "h HI "h b [he | \ q
,9< HI  ~h HI "h
,9= HI ~h HI ~h

ljbf _gzZgb_ DebfZlbqg_kdbc ih”"jZchg ,> oZjzZdlkevbphklvkkyghehgdlhli jbh~
]h~Z kh kj_~g_c kmlhgghc |I_fi_jZImjhc \ha"mozZ glhe__fK Ag_c \ ]h~
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JbkmghdjzZnbq_kdZy bgl_jij _|Zpby I1Z[ebpu
JLIXUHUDSKLFDO LQWHUSUHWDWLRQ RI WDEOH
HrgZdh jZz[hlZIv k |Z[ebp_c \ |ZAdphgb\bZ _ \ jZkiheh _gguo \ ij_"]}f
kemqZ_ hlkmlkl\by we_dljhgghc [Kjadg*dgwo Ily_\ukhdh]hjv_ k "~Zggl

kh\k_f m~h[gh Ihwlhfm bgl_jij_IbjmkHIgBf§gmreh  _gbb gzZ” mjh\g_f fhj
bgnhjfZpbx ]jZznbqg_kdb jbkmghd hk\_sZxsbo ZgZeh]lbgqgu_ oZjzdl_jt
< j_amevlZzl_ ihemqgzZ_f kj_fgef_ _kyqgu_ I_fi_jZImju bxey b yg\

kj_~g_ f kyqguo | _fi jZImj bxey b ygVUbjmghd ij_~klzZ\ey_ | kh[hc dhf[b
g_f h]jZgbg_ggu_ h[eZklb dhlhjjbkmdd¥xlkly *Zgguo |Z[ebpu M dz 7
debfZlbg_kdbfb jZchgzfb ijhklZz\e_g "~jh[guc bg”_dk \ qgbke
G_h[oh”bfh hiIf_lIblv glh jb&kmohidlh mdzZzazg ghf_j f_I_hklZgpbtk
yley lky 1]jZnbq_kdbf hlh[jZ _glagfZfgf¥flue_+ \ukhlZ ~Zgghc f_I_hklZz
I fi_jZImju \ha"moZ Ney ji4 pre\lgg g ufdn j y
debfZlbg_kdbo jZchgh\ Jhkkbckdhc NG7ZgjZkpbfbgkk jbkmghd ~Zggu_ ba IZ
mq_Ihf Zfieblm”~u _z k_ahggh]h diKe [eZhgbfy ih~"ibkb m gZg_k_gguo Ihc
A A bkebl e_ ih~ibkb ijhklZ\bf ght
th zgb_  [zau Z99U0 7 4pbb ih kibkdm ¢ kihe[_p IZ]
bkke_"m_thfm jZchgm Z \ agzZf gzl _e_ ijhklZ\bf \ukhlm A
>Ze__ g_h[oh~bfh KkhklIZ\bIV¥_IIAkEZgmbb gZ® mjh\g_f fhjy jbkmgh
kjz\g_gby ~Zgguo f_ I _hklZgpbc b ihklh\



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

LZ[ebpzZKj_~g_f_kyqggZy |_fi_jZImjZ \ha”*moZ gZ f_I_hklZgpbyo
7TDEOSIYHUDJH PRQWKO\ DLU WHPSHUDWXUH DW ZHDWKHU VWDWLR

<[ Kizgpby . .. [...] .9 P [®..09,.] 5 .7 :.] I~ \ukhiz
Q?JGHFHJKDH? IH;?J?@V? D:<D:A:

Khgb ihjl

Khqgb

e |

FZp_klZ
gh\zy

FZp_klZ
klZjzZy

:omg
\_joghbc

DZebgh)h
ha_jh

DjZkgZy
lheygZ

:qbroh

Rzl z~rfZa

;_jfZful

K?<?JGUC D:<D:A

=hclo

Nbrl
EmggZy
iheygz

>hf[Zc

Demohjl
i_j_\Ze

L _jkdhe
ibd

Wev[jmk

1J?>=HJVY K?<?JGH=H D:<D:A:

JfZ\b]

>Zoh\kdZzZy
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Jbkmgh#&gh]lhe_Ilgb_ kj_~g_f_kyqggu_ |I_fi_jZImju \ha”mjgh fyg kdjtyf b bxey
K \ _jghf kdehgZo Dz\dZaZ k jZchgbjh\zZgb f
khlezZzkgh KI ©Kljhbl_evgZy debfzZlheh]by?
JLIXUHRQJ WHUP PHDQ PRQWKO\ DLU WHPSHUDWHMD HW GQ1 ROUYWKKOHIY
VORSHV RI WKH &DXFDVXV ZLWK J]RQLQJ DFFRUGLMPROMRR\63

) . : Djb\Zy |_fgh kbg_1]h p\_
‘gzeba ihemq_gghc bgnhjfzphl ,\ "0y 0 | ¢ | Thkizgpbb K _\_jgh]r
Dzd \b~rgh ba jbkmgdZz \k DavdwZ akzggu _
lhgdb ehdZebah\Zebkv gZ Ij_o djb\uo Djb\Zy Jhem[h]h p\_1Z
Djb\Zy djZkgh]h p\_1Z + QjykhhljXjdxsb_ky \ ij_~]hjvyo
kdehg DZzZ\dZaz ljb[j_"gu_ f_IDhkdZaggbb
jZkiheZ]Zxsb_ky gZ g_[hevrbo \ukhlZpzjgphfhkjzahf \ jzkkfZljb\Z_fhf g
fhj_f \ \_jog_c qgZklb djb\hc jhidhgx!l kms_kI\m _| Ijb debfzZlbg_kdb
debfZlbqg_kdbc jZchg ,9 ; oZjZdlh[jdampxsthckyk\h ¢ \_jlbdZevghc ahgZe
fyldbf km[ljhibg_kdbf debfZlhghjfz:1_fi_jZImju \ha”moZ iz~Z_1 k \
\ukhdh]hjgu_ f_1_hklZgpbb ihifZ’xdghk1B b k\hbfb debfZlbqg_kd
"hklzZlhggh kmjh\uc jZchg ,,$ hkh[_gghklyfb
Ihkljhbf \kihfh]Zl_evguc liZnb
baf_g_gby ghjfu I1_fi_jZImju \ha”mc

+ f_|_hkl
K_\_jghlh



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

\ukhlhc hi* _evgh “"ey Q_joghfhjk8glh_kvggu_ | _fi_jZImju yg\Zjy b bx
K_\_jgh]h kdehgh\ ;hevrh]lh DzZ\dZpZ jjbkmgd!tZ o b Z fghlhe _

ljb ihkljh_gbb bkihevam_f g_ Efielginfhghmomx |_fi_jZImjm
oZjZdl_jbklbdm ghjfu fghlhe _lgb_

JbkmghA&Z\bkbfhklv fghlhe Ig_c kj_~g_lh~h\hc |_fi_jZImjiklghkiimdZyhl \L
Q _jghfhjkdh]h kdehgz DzZ\dZaz
JLIXUAKH GHSHQGHQFH RI WKH DYHUDJH DQQXDO @ LRUWHIRIS DDV
6HD VORSH RI WKH &DXFDVXV
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JbkmghAZ\bkbfhklv fghlhe_Ilg_c kj_*g_]h~h\hc I_fi_jZImjklgha&kNmd2yh!l \L
K_\_jgh]h kdehgzZ DZ\dZaZz
JLIXUAKH GHSHQGHQFH RI WKH DYHUDJH DQQXDO @ LRUWHIRK H BRI W X
VORSH RI WKH &DXFDVXV

'gZeba jbkmgdh\ b ih~\_jaZzzjdfdplldebfzlbg_kdbo jZchgh\ ijhibk
N"ey dZ "hlh ba wlbo kdehgh\ knks_ klI\m _| k\hclhke_~g__ k\b"_ | _evkl\n
debfzZl gZoh”~ysbcky \ kljh]lhf khHif_Ikllkbbdek ]Jhjguo jZchgh\ wlhl ghjfZ]
aZdhgzZfb \_jlbdZevghc ahgZevghRhdmf gl Ij_ [m_1 khhI\_Ikl\mxs_c¢ ~hjZ]

< _jg_fky d ZgZebam jbkmgdZ "hiheg_gby

Hkh[h_ \gbfzZgb_ ke_~m_I| h[jZIblv gZ Ihl
nZdl qlh ihkljh_ggu_ djb\u_ gZklbggh \uoh”yl



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

KjZ\gb\Zy jbkmgdb b fh ghjaZfelrov jZkkfzljb\zZ_fhc | _jjblhjl
qlh gZ jbkmgd_  ihy\bebkv gh\u_kdedfKlbg_ kd&bjh]lh hij_~ e _ggZy aZ\bkt
jZchgu dhlhju_ hlkmlkI\mxI| gZ jbkakdgd » e _gby k \ukhlhc f_klghklb Lz

JZchgu liZgbpu dhlhjuo hghadEgflgkly kms_kI\m_| b "ey K_\_jgh]

"bjghc imgdlbjghc q_jghc ebgb dzZWwdHEagh\@Z kh\f_s gghf jbkmgd_ ihd
jZchgu dhlhju_ ij_"ez]lz_f \dewdblwzZlipkbfhklb \ \b”_ ~\mo djbl\uo

dhjj_dlbjh\d_ KI <k _ljkgh\tdoe gby kj_"gbo fgh]lhe_lIgbo hk

jZchgh\ ihemgbehkyv \ukhlhc ey Q _jghfhjkdh]h ih[_j_"vy D

,9 ;] >ey debfZlbg_kdh]h \u”_e_gZ Jhem[uf p\_Ihf Djb\Zy ghjfu

, }chhgbjh\Zgby K_\ _jgh]h kdehgzZ Dz\dZazZ gZg_k_gZ |

., 22 Q_jghfhjkdh]lh b K_\_jm\h]lnf Lhgdb gZ jbkmgd_ gZg_k_

kdehgzZz Dz\dzZaz khhi\_IklI\bb k ijb\_~_gghc IZ[ebp_c k g

,% | jZchgbjh\Zgby K_\_jgk]lh”~gbf fgh]lhe_Igbf hkz~dzf ff M d

Dz\dzZaZz lhqdb ijhklZz\e_g “~jh[guc bg”_dk \ gb
I"\Ihjh]h mdZazZg ghf_j klZgpbb Z \ ac
ifZ hkz~*dh\ "ey *"Zgghc klZgpbb

s} >ey debfzlbq_kdh]h f_I_hklZgpbc b ihklh\ Z 1zZd'_ ~Zggufl

'gZeba "jm]bo f_I_hwe_f_gIg

ljh\_jbf oh” ~jmlbo f_I_hwe_f_pih\f_j_  ijh~\b  _gby \ J]hju ghjfu
gZijbf_j ghjfu hkZ~dh\ hkz~rdh\ jzkIml ijbg_f bo Z[khe>
GZ jbkmgd_ ijb\_~_gZ aZ\Wkkefh&!kIth b jzkij_~ e _gb_ ih \

\ukhlu f_klghklb ghjfu hkZ"dh\IbdlevgZy ahgZevghklv “ey Q_jghf

f_I_hkizgpbyf b f_l_hihklZf bremgZgHtihkdehgz + jZagu

jZchgZz | j_c~_f d jZkkfhlj_gbx k_ahgg
:gZeba jZkij_"_e_gby hkZ~"dh\dhted42ybZ_1 | hwe f glh\

qlh ~ey Q _jghfhjkdh]h kdehgz DZz\dzZaz |\
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Jbkmghdz\bkbfhklv ghjfu hkz~dh\ hl \ukhlu f_klghklb ey Nbrl Hrl_gkdh
leZzlh EZ]hgZdb

JLIXUAKH GHSHQGHQFH RI WKH SUHFLSLWDWLIRQL VOW R VRKQVWE& M N

PRXQWDLQ JURXS DQG WKH /DJR 1DNL 3ODWHDX

gZeba k_ahgghlh dhe [Zg]byz hh ﬁbfolky gZ \ukhlu \_gguo kg

|_fi_jZlmju ‘ha®moZ AZ’\Zq_c "Zgghc jZ[hlu y\ey_Iky ij

>ey gZley~ghklb k_ahgguo kidAe_“TZlgbicklb hij_~_e_gghc g

| fi_jZImj ihkljhbf ]jZnbd oh”Z dehefZBgbkdhec \_jlbdZevghc ahgZevg
gme_\hc bahl_jfu ih \ukhl_ f_klghkk{hhgZgjbkh*Z [h"Z

gZ g_]h oh” kg_]h\hc ebgbb jbkmghdljh\_jbf wlh gz ijbf_j_ jZkij_"_e ¢

GZ g_f\brgh kj_"g_f _kyggh_1_fifj&lmjb\ha~moz \ |_q_gb_ ]1h"Z gz
gme_\hc bahl_jfu b kg_]h\hc f_éblgblkzgpbb :gbroh f K |
azZ\bkbfhklb hl \j f gb ]h*"Z < abffgdchkl|ZlgpthlgbDjZkgZy IlheygZ f

kimkdzxlky ~h hilf_Idb f < Il_iegZoh™ppsh~aky m ih~*gh vy ] :qbroh jbkr



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

Jbkmghdh” gme_\hc bahl_jfu b kj_~g_c \ukhlu kg_]h\hc ebgbb ih
JLIXUAKH FRXUVH RI WKH JHUR LVRWKHUP DQG WKH DYHUDJH



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

Jbkmgh®h” kj_~g_f_kyqgguo |I_fi_jZlmj \ha*moZ gZ jZaguo \ullelypu'ey |z
JLIXUAKH FRXUVH RI DYHUDJH PRQWKO\ DLURVHWESHU DWXQ B WD D3R ¢

UHJLRQ

Debfzlbq kdh_ chhgij\z‘fgmt?’ gghk'b kj_"gbo fghlhe_lgbo I_f
. .. . _jlbdZevghc ahgZevghklb
hibkulZ_thc 1_jjblhjbb lhqgu_ ang_gby \ukhlu f_kighklb ~ey

< khhI\_Ikl\bb k \ur_baeh  _ggwibdapydcagh\ g_ hij_~_e_gu
hkgh\m kj_~g__ fgh]lhe_Ig__ jZkijK*pmpbc klhjhgu gZ jbkmgdZo b
| fi_jZImju \ha”“moZ ih \ukhl_f_ khglgkkhp ijoxydadZz oh”~Z ghjfu I_fi_jzZImj \
hkgh\hiheZ]Zxsbc debfZlhh[jBamx&htZf gh hlkmlkl\mxl "~Zggu_

f I _hwe_f_gl b khh[jZamykv k jbkdeddBfbqg fhkdgh jZchgZf

g_ihkj_~kI\ _ggh ijbkimiblv d debfZlbyekxdhiim glh[u \uihegblv jZchgbjh\.

jZchgbjh\zgbx f_klghklb b ijbkimiblv d dzZjlbjh\Zgbx debfZlbqg
libgbfZy \h \gbfZgb_ glh \ gZyZé¢hkgemagjZzkkfzljb\Z_fh]lh j_]Jbhgz g_h]

bf_ _Iky “\_ hkgh\gu_ djb\u_ ozZjad! Yogblveéyggu_ jbkmgdZ Kk jbkmgd.:

hibku\zZ_fhc |_jjblhjbb kdehgu K_\_pgaKkfhdjbf [Zdb_ kh\f_s_ggu_ 1]jZn

Q_jghfhjkdh]h Dz\dzaZz jZchgbjhbZgtydb[m~ bl K ijZz\hc klhjhgu g.:

\uiheg_gh ey dZ ~h]h gZg_k_gu ghf_jZ debfZlbg_kdbo jZchg
GZ jbkmgd_ gZg_k_gu debhdzZlibqgxgBbBukhlgZy ijb\yadz

jZchgu b ijhkfZljb\Z_Iky h[sZy |_g~_gpby



=B>JHKN?J:

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

<ul

JbkmghdjzZnbd azZ\bkbfhkib fghlhe Ig_c kj_~g_]h~h\hc |_fhlyZImju \ha
f klghklb “ey Q jghfhjkdh]h kdehgZ DZ\dZaZz

JLIXUHUDSK RI WKH GHSHQGHQFH RI WKH ORQJ WH WR KDA HRU DAJIKIHD
WHUUDLQ IRU WKH EODFN VHD VORSH RI WKH &D X

Q_jghfhjkdbc kdehg DzZ\dZazZ ij_"KZzZ\Zgky kdehg DZzZ\dZazZ ij_"eZ
ihrjzan _eylv gZ ke_"mxsb_ deébfiZZlad_kgby. gZ ke _"mxsb_  debfZlk
jZchgu jbkmghd jZchgu jbkmghd

x DebfzZlbqg_kdbc ih~"jZchg ,9x ; DebfZlbg_kdbc ih”jZchg
ijbfhjkdZy qZklv hl mj_aZzZ fhjy ~h hlf*Jhgvy *fh hif_Ilhd f ;K
K x DebfzZlbg_kdbc ih~jZchg

x Debfzlbg_kdbc ih”jZchg hlg_Idb hl ~h f ;K
hif_Idb hl Nh f K x DebfzZlbg_kdbc ih~jZchg '

x DebfzZlbg_kdbc ih”jZchg hlf_Idb hl ~h f ;K
hif_Idb hl ~h f K x Debfzlbqg_kdbc ih~jZchg

x DebfzZlbg_kdbc ih~jzchg hl]f_Idb hl ~h f ;K
hif_Idb hl ~h f K x DebfzZlbg_kdbc ih~"jZchg '

x DebfZlbg_kdbc ih~jZchg hlf_ldb hl ~h f ;K
hif_Idb hl Ah f K x DebfZlbg_kdbc ih”jZchg

x DebfzZlbg_kdbc ih~jzchg hlf_ldb hli ~h f ;K
hif_Idb hl ~h f ;K x DebfzZlbg_kdbc ih~jZchg :

hif_Idb hl ~h f ;K
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JbkmghdjzZnbd azZ\bkbfhkib fghlhe Ig_c kj_~g_]h~h\hc |_fhlyZImju \ha
f kighklb ~ey K_\_jghlh kdehgz Dz\dzZaz

JLIXUHUDSK RI WKH GHSHQGHQFH RI WKH ORQJ WH WR KDA HRU DAJIKIHD
WHUUDLQ IRU WKH 1RUWKHUQ VORSH RI WKH &DX

L _i_jv dh]*z fu jzkihez]Z_f Ikggdgjhdhc j “bf az\bkbl hl r_jhoh\ZIt

ijb\yadhc debfzZlbq_kdbo jZchgh\irdKiblkedgs fc ih\_joghklb ijb wl
hif_Idzf fh gh ijbkimiblv d bo dZglbhphdEQdbdh magblu\Zlv
jbkmghd hjh]jZznbq_kdh _ iheh™ _gt
A . ] fZljb\Z_fh]lh mqzkldZz
lj_tez]z_fu_ anjj_dibjhfdb ihizAZgb_ mqzkldz \ ahgm ]hjgh
Kl objdmeypbb Kk i_j f ggufb ih gzZijzZ\e
< khhI\_Ikl\bb k \uiheg _gghc ZIjzitbc\ih_gq_gb_ kmlhd
debfZlbg_kdhfm jZchgbjh\Zgbx ]hg@wd "~ _gb_ mqgzkldz 9Z hid
| _jjblhjbc ;hevrh]lh Dz\dZazZ J[ue Nuiy\&«eg jyweb \ ©\_Iljh\hc | _gb?
debfZlbg_kdbo jZchgh\ dhlhju_ hlkmlidkmhdhY gb _ mqzZkldZz \ “h
Kl ©hldjulh]lh? beb ©azdjulh]h? |Ibiz
Bkoh”y ba \ur_baeh” _ggh]h ij _"ezZpZelkgb_gZ g_f jZzklbl_evghklb
\g_KklIb "hiheg_gby \ ijbeh” _gb_ ijbgz~e_"ghklv mqgzkldZz d e_kgt
Kl < gZklghklb "hbhlebgdIXevibckdbf em]Zf
|Z[ebpm ; debfZlbg_kdbfb ih”?jZchggdZmhk™® _gb_ mqgzkldz \ ahg_ ihkl
ijb\_~ _ggufb \ 1Z[ebp_ iZjbfedjkfbuo kdZe b \_qguo e_"gbdh\

\eZ ghklb b \_Ijh\h]h j_"bfz
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LZ[ebpZ>hiheg_gb_ d IZ[ebp_ ; Kl Gh\u_ debfZlbqgq_kdb_ jZchgu ~ey
kljZgu DzZ\dZa ih = E Fhjhah\m
7IDEO$§ISSHQGL[WR WDEOH % 63 1HZ FOLFRWQW UHRL RC
&DXFzE)VXV DFFRUGLQJ WR * |/ ORUR]RY
= 3
cTlr’CTlsmK'Afk ZyKj_ A K f k z
QE’ o0 J_"9_T_KyqQeyRj_"gyy f]_ f_KyqdZy j_"g_ yqgzsy
NolNN | fi_jZIlmjz| kdhjhklv \ |I]j £ jZ|ij hlghkbl _evglky
SN S <(__ \ha”"moZ az ljb abfgb\%a AmoZ \ bxe \e77_ ghklv \hattmoZz
o [T \'yg\zZj_ K f_kypz flk \ bxe_
) @)
: , % HI Ah HI Ah
3 | HI ~h HI ~h ‘he
Vo HI ~h HI ~h ;he
vrr | aaas | HI Ah HI Nh yhe
.9 95 HI ~h HI ~h yhe
ljbf _gzZgb_ _Ijh\hc j_"bf jZzkkfzZljb\Z_fhc |_jjblhjbb \ JhjguohimkredMbyo a.

rhlh dhebqg_kI\Z nzdlhjh\ b \ ij_~ eZo h”gh]lhdb]hh]h*jZchaglZfZhbgl kbf_Iv
jZaebqgu_ oZjzZdl_jbklbdb

G_h[oh”~bfhklv \ ~hihegblg2klgug¢_]bkljbjmxl hlghkbl_evgmx \eZ

baukdZgbyo th k\b~_I_evkl\m_I h [|hf |

. . %pby \ WIhI fhf_gl ihiz~z_1 \ t

JZkkfZljb\Zy j_amevlZlu deb Z qklﬁ% | fi_jzImju \ha m
jZchgbjh\zgby ij_"eZ]lZ_fu_ &B 51 "Z\e “gby \h"Ayguo

g.—h[bOhAbf.hh\ 'nfgblv q'gk dzbf%ﬂ f—‘TQRmxl ©lhgd_ jhku® Ijbg_f Ab:

112.9.\5:? ..IJb —b\—g%l;) ngJ mlg r\]ukhlz_(gjflhleéarilxsbc \ h[eZgghklv fh" |
Oh'A—J blilu[kedz_t?c DZ'_I[ZmX deb\qlgv—fgzb%tdganbl evguf b azZgbfzlv Ah
- g J FGEhGZK I N b kijbjmy v wihc _]h

LZcf}gbihk\ﬁlgbhyhkdhkk')f\lebgzkd': th Whﬂ ﬁ%z YIRS highkbl _evgmx \eZ ghkl
o_ - h\’L\j g ]h e beqk ) ]h szr:: WA ZYPYhkbl _evgzy  \ez ghklv
z ijbjh~z \ ijhy\e_g \h_] goglm[f%%%z b[h ~ey Ihlh qlhlu i_j_
\k_17z  bf__1I ~ dZdb_ eb[h \eZ ghklib g _h[ohAbfh

nedemZpbb. hi ]_g_]Zevgh]h thkZ\fl—ngjbrP( \%a"moz 9Z ~Zgghc \u
aZqZklmx b iheghklvx g_ kh]eZerf‘fs“?erky M 99v  qih[u ihemgblv bgnhj

Zghfzevgu_ ahgu izkij ~ e _gbb Z[khexlghc \eZ g

< khhR\_Tki\bb ——k —Aur_baeh’;; SHEevghf AZ\e _gbb \hAyghlh iZjz
g_hloh?bfh —ijh\_"_gb_~ "hihegh/ eMIYG thih Kkdehgz g _h[oh~bfh
baukdzgbc gZijz\e_gguo 9Z , PAMYGOY jtht 1jh\ jzaf_ s gguo gz

|_fi_jZImjghlh b A_Ijhihlh j_ bfh\ kZhlnguo hif_1dZo kK  \hafh ghkl

‘ez ghklb 1_jjblhjbc _Abgh\j_ f _gghlh kgylby k gbo ihdZa.
Lzd _ ke_"m_I hif_Iblv —qlh %q $x wih "Ze dh g_ \k_]AZ \hafh

mklZgh\e _gu Ilhgqgu_ ~Zggu_ |h \e,; hk[lrpevrb “ogbg_kdb_  ljmAg

\ha”moZ \ukhdh]hjguo | ”blh]bc §béé§P°k bamq gb_f \ |jh\h]h j

\ debfzlbq_kdbc ih~n JZIdhgbf%sbka{kZ i 574 T 7aZez iz

proaul o pukbhominigue  ZMNTZZRA K ERAnT _Iju Z\InfZibg_kdbo KiZgp
f_I_hklZgpbc JZk'heh —gguo \ur_ WELWP ¢ i jbhr Jhaz gz \ukhizo [he_

f K \ oheh?guc i_jbh” Jh"Z Az|ﬂt§)dgbZe'quJogo hkz~Adh\ \uizAZxsbo \ kf_
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nZa_ kg_] k ~h "zf bf_xI |_gZ\gpbx \dhijhkh\ klyaZgguo k jZaf_s

azZf _jaZgbx Hgb ihdjul\zxlky kéhl fhikekMA \ azZih\_~gbdZo azZdZagbc

klhihjylky \ ijhba\hevghf ihehhk&¢h hwjzgy_ fuo |_jjblhjbyo Hgz »

i_j_klZxl mdZau\Zlv gZijZ\e_gbyhip_"kddghklfv. jm hlI\_IkI\_gghklb aZ jZa

\ _Ijz Z\IhfZlbabjh\Zgguo f I _hklZgpbc I
GZ jZ[hlm Z\lhfZlbg_kdbo f NZgkZ2dpmbZ b qbgbfu_ ij_iylkl\by \ ijh\_

kms_klI\_ggh_ \ebygb_ hdzZau\Z_bawkdeZglgt klv

\ha"moZ <eZ]Z ijhgbdZxszZy \gmljv I bb

\u\h~Abl ba kijhy g_dhlhju_ maeu ALEER b _
QZs_ \k_]h wlh ijb\h~"bl d hdbke abtexq_gbb g_h[oh~bfh mdZaZz

dhglzdlh\ kbf dzjl mklZgh\edglgtdlbg \kdh_ jZchgbjh\Zgb_ Q_jghf
i_j_"Zxs_c ZiiZjZImj_ qlh  kdeHeZ |1 Dz\dZaZz [ueh \uiheg_gh \
_f_kygghlh hkfhljZz b bo gbkl#iHHZBBdaZsblZz® \ khklZ\_ =_g_jZevgl
gbkldb ijbzfguo hi\_jklbc YPIgbdhghec azsblu 1_jjblhjbb \ khk
Ah*A_f_jh\ h[ugqgh az[b\Z_fu_ e®rzZgghdavgh]h ieZgZ jZa\blby Im]j
Mkg_y ba hljy*Z wibnblguo kihjlb\gh]h JhjghdebfzZlbg_kdh]h dhfi

HI*" evgh g _h[oh~bfh mihfy®®RiZkdgy iheygZ? gZ hkgh\Zgbb "h
nZdlu \Zg~rZebafz ijhy\leyxsb_ky NFMljdhkgh BMj[Zgbklbdb < B A
Z\lhfzlbabjh\Zgguo f 1 _hklhgpwldy ]

mgbqglh® _gbb kg_]h\uo | _jfhf_Ijh\ jZkktjnedZaZggZy ]_9_jZevgZy ko_f
ijb_fguo \ 7~ j hkz~Adhf_jh\ b MmMMN_jMugZ gZ dhee_]bb =HKKLJHY JN
aZsblblv wib dhfie_dku g_ ijhklh DebfzZlbgq_kdh_ jZchgbjh\Zgbh_ K_\
>ey Ihlh glh[u j_rblv \k_ i_j BEkdZggu Nbrl Hrl_gkdhc Jhjghc ]jmi
az”zZgb gm'gZ Jhkm~ZjkI\_ggzweZlihh]EZZAF2gZdb [ueh \uiheg_gh ih
gZijZ\e_ggZy 9Z hjlZgbazZpbx \REhdhakiggdd ;bhkn_jgh]lh AZih\_~ghb

]b~rjhf 1 _hjheh]bg_kdbo jZ[hl Z 1Z4lr_jyZeZfobwdki_"bpbc b 11
Ebl _jZImjZz SHIHUHQFHYV

=HKL DebfzZl KKKJ jZchgb  *267 .OLPDW 6665 UD

klZlbklbq_kdb _ iZjzf_lju de VWDWLVWLFKHVNLH SDUDPH

nZdljh\ Ney | _ogbg_kdbo GO\D WHNKQLFKHMNLNK WOHOHL >

F =hkm~Zjkl\_gguc dhfbl_|I Rl WKH 8665 5HJLRQDOLVP C

klzgnrzjlzf k RI FOLPDWLF IDFWRUV IRU W

3XEO86R5 6WDWH &RPPLWWH L
S ,Q 5XVVLDQ
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|J:<BE: >EY <LHJH<

< gZmgguc mjgZe ©=b”™jhkn_jZ HiZkgu_ijblybfkKkiukp k\BlwvbgZ jmkkd
b Zglebckdhf yaudZo \ khhlI\_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 _glzZekigdlub bg g jgu_ 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 ghjfZlb\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¢c g_\aufzZ_ I|Iky =hghjlkijyZzHdhkjzZklglvbuibKegb
nhjfbjh\Zgby \uimkdZzZ jZzaf_sZxlky gZ kZcl_ "mjmzZeZ \ k\h[h”*ghf “hkl
Hl{sb_ Ij_[h\Zgbknhjfe_gbx klZlvb
nhjfZIGRIFe 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\Zgb_ | _dKldbkdehgrigjbdo Iblmevgl
kljZgbpu nhjfme kghkhd jbkmgdh\ b I1Z[ebp
LbilmevgZy 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 _gboljhujg\gpnEgb_ ikep)
bgbpbZeu b nZfbeby Z\Ihjz zZ\Ihjh\ \ujzZ\gb\Zgb_ ih p_gljm
ihegh gZal\Zgb_ hj]J]ZzgbazZpbb \ dhlhjhc jzZ[gdzZ&Il]ZHhZu b kk indgaa
dmjkb\ \ujzZ\gb\Zgb_ ih p_gljm
H PDLO dhglZdlgh]h Z\lhjzZz \ujzZ\gb\Zgb_ ih p_gljm

ZgghlZpby h[t_fhf keh\ dhlhjZzy "he ' gZ xdlexgqZdkk2dimX2yig¥ 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_ klZlvb j_~Zdpby gZklhyl_evghb)zdukyghmfBEg"_|
ithrjZamf_\Zxs_]h kljmdImjbjh\Zgb_ klZlvb gZ ke_"mxsb_ we_f_qglu

\WW 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 hibkzgb_ 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
dzq_kI\Z < 1Z[ebpZo “himkdZ _|lky bkihevahmk¢jhqogtiimgBpdh]hzéZ ~rjbnl
f gvr_1h jzaf_jz g_ f_g__ SW Dz "zZyhéZfabpZ by jpkinghttkthevamxl
ZjZ[kdb_ pbnju b gzZa\lZgb_ <k_ ih”ibkibgd ZIZ[ebepglu bkhijdkj Zlv bklhgg
bgnhjfZpbb azZ bkdexq_gb_f kemqgZ_\ dh]~Z hgb kharZgu Z\lhjhf klZlvb
?"bgbpu baf_jigblydklm klZlvb mdzZau\l\zZxlky \ f_""mgZjh~ghc kbkl_ f_

> kylbggu_ gbKeZjzxlky g_j_a aZiylmx gZijbf_j
J[i_\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 kibkdhm\dhdjZs_gbc k jZkr

Nhjfmeurhe gu [ulv \klZ\e_gu dZd h[t_dl OLFURVRUW\ (TXDWhHRQ b
nhjfme_ :RUG jZkihezZ]Zlvky ih p_gljm kljZgbgu khaj\leZ2@dvhikl kdkbhnaigt
gmf_jZpb_c ih ijz\hfm djzx Z 1Zzd" _ bfkinb mjchkdeb hipbgZgZ gbc ijb i_j\hf
mihfbgzZgbb k mdzZzazgb_f “~bgbp baf_j gby

< dhgp_ klIzZlvb fhiml 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 @\bkjhgghbtnhlkuedz\lhjzZfb €
i_j\h]lh Z\lhjZ b keh\ ©b *j 2 ©OHW DO 2 kb bhlkhued dd\kkkhfdpgbdih”~Z ba”
Kkuedb gZ g_kdhevdh im[ebdZpbc h”gh]lh ZXhjy e Zh\ebghhf [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”Ah\ azZl_dklh\uo [b[ebh]jZnbqg_kdbo k
KkuedZ gZ digdpmby BAR]eZ\b_ dgb]lb K\_~_gby hlghkysb_ Ky d adjeZ\bx

h[ hI\_IkI\_gghklb gzijbf_j j_~zdlhj F_klh bal2gky\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’edgkbyh 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_ kI
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 klIZlvx \ ¥Xz& Ibed_dKeh]Z kke_"m_1 ihf_
bgnhjfZpbx h[ bklhgqgbd_ \ 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 _Iky ih rbjbg_ jzZaf_j rjbnlZz £+ SW

Djhf_ Ih]h h[yazl_evglZz\ihfkzddky kijZ\HE™_j ZsZy bgnhjfZpbx h[h \k
Z\lhjZo nZfbeby bfy hlg_kl\h iheghklvx \Zmbygd_ kkh_jZpglvlb ka mdZaZ¢
"he ghklb dhglZdlguc | _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 gZebqgbbsZebtZdlimiggk&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\[uhjdbgZevg
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 dgfeddlodiff yedeed¥fulZIvky \ h[
Ah keh\

lh~jh[gu_ ijZ\beZ ijbKWWdgdu K\GUR VSKHUH UX LQGH[ SKS K\GURYV
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$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 ZIMVEWX KV B ULH) SARK
ODWHULDOV SXEOLVKHG LQ MRXUQDO DU®DO HZHEVDWBLODEOH DQG
7KH JHQHUDO IRUP D\ W B UXMLUFORHQWR 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 SIDWHOZIGAWK | HIXHE
WDEOHYV
7KH WLWOKRXDIH FRQWDLQ WKH IROORZLQJ HOHPHQWYV
WLWOH RI WKH DUWLFOH UHJLVWHQWUMLQRRRWHQWBQFH ZR
DXWKRU BOLQOPHQW LQ WKH FHQWUH
RUJDQL]DWLRQ DIILOLDWLRQ LQGLFDWRHQWKHQFWKM FOI® WR)
H PDLO RI WKH FRQWDFW DXWKRU FHQWHU DOLJQPHQW
DEVWUDFW XS WR ZRUGV ZKLFK N KRXOH®D UK KRS WV KHU 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
. OQWURGXFWLRQ * :K\ ZDV WKH VWXG\ XRIEWW MWON HQK H KD MV BOHNG
WKH SXUSRVH RI WKH UHVHDUFK"
OHWKRGV * :KHQ ZKHUH DQG KRZ ZDV WKH VWXG\ GRIXGCH®DW
LQ WKH VWXG\ JURXSV SDWLHQWV HWF "
SHVXOWYV + :KDW DQVZHU ZDV IRXQX® W RS IMEK W KIH WMDEGA KI LTXE'V
K\SRWKHVLV WUXH"
'LVFXVVLRQ = :KDW PLJKW WKH DQVZHYURIZPSRHY Q& ZKW GRHXLW
UHVHDUFKHUV KDYH IRXQG" :KDW DUH WKH SHUVSHFWLYHV IRU IXV
7DEOHV DQEKRXOBHEH FHQWHUHG RQ SDJH ZLWKRXQ WO EW EW
HPSW\ OLQHV $00 ILIJXULHV VKRXODBOEHR ZB GKRJ KAWL JT BD\OLLQV\O H KC
VPDOOHU IRQW QR OHVV SW LQ WDEOHV U(DRIG VDD\E DW (DHD Gb OLOJ X
WDEOHV DQG ILIXUHV VKRXOG FRQWDLQ WRBXHFHWVHR WIHGE! FEY PDKAH. B
FXUHQW DUWLFOH
8QLWV RI PHDVXWHAHQYW[W RI WKH DUWLFOH D PHRIL QX@LLFDWH G L
'HFLPDO QXPEHIBRPPD VHSDUDWHG H J
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$EEUHYLWMKRRQ® EH GHILQHG DW ILUVW P HIQWHLLR Q | DVQKGH X HIBU F
DEEUHYLDWLRQV WKH DUWLFOH FDQ EH VXBS.OWPLHRQNVHGL WK DG IR B!
YRU 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[SOLFDWUWR®H@MWLRQ @I RMKHP ZR ON\K X\
0 LW QHFFHVYRIOHGRPISBWSOH JUDQWYV IXQGV HWF PWKRR®G
EHIRUH WKH UHIHUHQFH OLVW 7KH QDPHV RIX®@GLQJ RUJDQL]DWI
JRRWQRIWQI\EH XVHG WR JLYH DGGLWLRQDO EQWPWPLIRQLROQ DZKH
LQFOXGHG LQ WKH UHIHUHQFH OLVW )RRWYQHRWHY WR WKH WH[W D
&LWH UHIHQ HKH WH[W E\ ODVW QDPH DQG \HDUWQ @R WDRRIUEU
WKUHH DXWKRUV \RX VKRXOG SO DAFRHUHQWKIBQVIRRO DXWKRWY ,1 SAD
ILUVW DXWKRU DQG ZRUGV HW DO DQG \@RW) HRHUGE N W YIHEJRDXON U\HH B
SODFH RI WH[W SOHDVH VHSDUDWH H DHXHWHDI®! 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 ZRUBW WIDYW EHHQF SWEG
DFFHSWHG IRU SXEOLFDWLRQ 3HUVRQDONV¥RPRRXQQE DEH. PG\ \B IQRX
IRRWQRWHY 5HIHUHQFH OLVW VKRX&GREHVRB SIKDEWWLXMEK EY WK
UHIHUHQFHV RI DXWKRU
6RPH IRUPDWV 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 & MWV 8 KHH\DLLY WISSH "2,

-RUQDO DUWLFOH UHIHUHQFH $XWKRU $ $ L$XWHKR DWW @6 FREDHVRRKRILC,

YRO QR SS ‘2,
&RQIHUHQFH 3URFHHGLQJY UHIHUHQFH& &XWHSKKRAK R $ ' '$ XYW LD )R | 9D

RI §RQIHUHQFH 3URFHHGLQJV GDW&LWQG3ZEEOEWKRIUWKH FRROHUHS

2Q00LQH GRFXPHQW UHIHUHQFH $XWKRU $ $ $XWIKORHU RIbL BVUOMEDRWD K
-RXUQDO YRO QR SS $YDLODEOH DW KWWS H[DPSOH F

JRU WKH GHWDLOHG LQIRUPDWLR® BIERX R WKM DKWK BUYW XSO
LQIRUPDWLRQ

IXOO0 QDPHV RI DXWKRU V

DFDGHPLF GHJUHH DQG WLWOH

RUJDQL]DWLRQ DIILOLDWLRQ ZLWK IXO0 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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