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:dimZevghklv jZ[hlu

F_ozZgbafu dhg\_dlb\gh]h I_ieh b fZkkhi_j_ghkZ \ ]b”jh”bg
f_"nZaghc ih\_joghklvx y\eyxlky ijkbigihd bigkeg”~h\Zgbc_gZ ij
gbb ihke_~gbo g_kdhevdbo *_kyldh\ e_|I Bgl_j_k d “Zgghc ij
kiI\h\Zgb_f rbjhdh]h deZkkZ dZd nmg”Zf glZevguo\ tifldjwoijbc
ij_"~f_Ihf bkke_"~h\Zgby y\ey_ Iky kbkl_fzZ "“b~dbBli _]joghk]yZhg
jZa”_eZ Ki_pbnbdhc "Zggh]h dezZkkzZz azZz”*Zq y\ey_ I|lky gZebq
fh\ 1 _g_jZpbb dhg\_dlb\gh]h |I_q_gby gZ ih\_joghklb k\¥aZgc
\bkbfhklb ih\_joghklghc wg_jlbb hl I_fi_jZImju beb k&kjlz\Z ]
Zevghf | _ogheh]lbg_kdhf ijhp_kk_ beb eZ[hjZlhjghf wdk®_jbf_
ghjh”~gu ih khklZ\m < [ZdhWgkd |dahdplbd gl kf_kb hdZaul\d |ky
eh ih\_jogihkdIb\guf ih hilghr_gbx d ~jm]bf K ihy\le_gb_f |
Zdlb\ghc dhfghg "bgzZfbdZ gihy Tb*jh~*bgzZfbqg_kdhc kbkl_fu ki
mkeh gy _|ky K\lyazZgh wlh \ i_j\mx hg_j_~v k gZebqgb_f k\y
l:< \ Z*"khj[bjh\Zgghf keh_ b bgl_gkb\ghklvx b kijmdImjhc |_c
klb 1zd b \ h[t_f_ >\bdh&bb gB ]jZgbp_ jZza”~_eZ ijb\h”~bl d i_
gbx fhe_dme kmjnzZdlZglZ b dzZd ke_"kl\b_ wdhilhy\®eZlghlx eé\ngt
gZijy _gby h[mkeh\e_ggh]h azZ\bkbfhklvx ily\byogh&hgtp] hgbZlp
l:< gZ Igbp_ jZa™_eZ

L hj Ibg_ k&l NWKRZgby \azZbfh” ckl\by dhg\_dlb\guo Igg_gb
gufb ie_gdZfb l:< ihdZau\Zxl aZgZklmx ijhlb\hj_qgb\u_ j_ame
hikmlkI\b_f _~bgh]h fh”_evgh]h ih*oh”Z \ hibkZgbb ih\_joghk
"hklZldhf bgnhjfZpbb h ihd_¢oZgBHIgjbklibdZo kmjnzZd\agddh _ Kn
wdki_jbf_glZevgu_ bkke_"h\Zgby dZzZd ijZ\beh gggkickIdegkk
azZ”"Zq e_"bl gZ klud_ nbabq_kdhc obfbb b f "nZaghc ]Jb”*jh"b
eZ[hjzZlhjgh]l]h bkke_ _"h\Zgby g_h[oh”~blamgjhde @kghlgdo ih\
guo k\hcklI\ kmjnzdlzZglh\ \ k\yab k [brjh*Adzfbg_kdbfb \hijhk

LZzdbf h[jZzahf ZdImZevghklv *Zgghc jZ[hlu ijh*bdlh\ZgZ g_
gby kbkl_fZlbg_kdbo wdki_jbf_glZevguo bkke_"h\Zgbc Zmqgbl|
fbq ko 1Zd b ndbefbdh kdb_ Zki_dlu ijh[e_fu qglh ihaVYpregul k
ithgylv bhpakdb_ f oZgbafu nhjfbjh\Zgby dhg\ _dlb\guo | _q_gbc
k “jm]hc klhjhgu knhjfmebjh\zZlv zZz~_d\Zlgu*eljEQjthd'dpg Zfimget
kdhc aZz”~"Zdbe gZbhegh hl\_qZxsbfibmalkdibf ijhp_kkZf ijhl_dz
\ ijbih\_jobdkf keh _

P_evXZ[hluy\ey lkndki_jbf_glZevgh_ bkke_~h\Zgb_ kljmdIm
dhgp_gljZpbdhippleeyjgh]lh | _gq_gby hl khkj_~hlhg_ggh]hdaukdhqgg
kbkl_fzZo Kh[h~ghc ]jZgbp_c jZza®_eZ kh”_j°Zs_c¢c Z"khjhbjh\Zz
kilglzdIb\guo \_s_kI\ ba\_klghc doghgeh gVijgbbb_"bgh]h kihkh[Z
|Zdbo kbkl_f k mqg_Ihf dlofmdpatbdiho hkh[_gghkl_c¢ Z 1Zd" _ ihbk
ghhlh g_bg\Zab¥YghijhZ k[hjZ e_]lhqgh]h kmjnzdlZglZz ”~ey ijh\
hp_gdiklhygby kmjnzZdlZglghc kbkl_fu e_]dbo g_eh\_dZ

>ey “hklb _gby ihklZ\e_gghc p_eb [ueb 3aZrZgb ke_"mxsb _
x wdki_jbf_glZevgh bkke_"h\ZguwdhB\gaghklgbkl\Z \_s kI\ L
am_fuo \ dhg\_dlb\ghc azZz*Zq_

x kharzgzZ wdki_jbf_glZevg4y¥ank|&Eighg#hZ b kke ~h\Zgbynkljm
ju b mklhcgb\hklb dhgp ddjBpbhippgthh | _g_gby hl khkj_~dlhq_



gbdZ I:< gZ ih\_joghklb "b~rdhklb khMZglZs _c¢c kmjnZ
X ijh\_~ugwdki_jbt_klkbkl_fzZfb kh”~_j Zsbfb gZ ]jZglgp [KjZza’
IN\hjbfuc kmjnzZdlZdlb jZklI\hfjbdfuk jZaebqgguf Ibihf dbg_Ilbdb ZA~
hgguo ijhp_kkh\
Xij_"eh g b Zijh[bjh\Zg gh\uc g_bg\Zab\guc f_Ih” k[hjZ e_
g_eh\ _dzZ i@aj[HlIbjh\Zgby \uruoZ_fh]lh \ha”"moZ
xf_Ih*Zfb "bgZfbqg_kdhc | _gabhf_Ijbb bkke_"“hdigguih\K\logh
\Z e_lhqgh]h kmjnzdlzZglZ kh[jZggh]h ih ij_~eh” _gghc f_Ih”"b
GZmqgZy gh\bagZ jZ[hlu
X ij_"~eh gh\uc f_Ih” hij_~ e _gby dhgklzRbudb\kgdhjiz gZ hkgl
bamqg_@¢bgZfbdb nhjfbjh\Zgby ih\_joghklghc nZau \ jZkl\hjZ
[Zjv_jghc kbkl_f_ E_g]fxjZ IhdZaZgh qlh ~Zgguc f_|Ih”* gZk
bkke_"h\Zgbb kmjnzdlZglh\ k [hevrbfb \j_f rgXhh[EZB kb plpod hgc
p_KR qlh ihalhey_ | kms_KkI\_ggh khdjZlblv \j_fy iheukdlgby
_]h Thgghklv
X ij_"eh  _gdiuffh”hf \i_j\u_ baf_j _gu ih\_joghklgu_ ozZj@dl_jbk
kmjnzZdlzZglh\ y\eyxsboky ge_gZfb h”gh]h }hdE&hdbkdkddhdb jy
khecdzZj[hgh\uo dbkeh!l ITh~I\_j°~ gu \u\h”u jy*Z |_hj_Ibqg_kdl
ith f j_ m\ _ebq_gby "ebgu fhe _dmeu \ Jhfheh]b%khkphdhjgyduo
ijhp_kkh\ kf_sZ 1ky hl [Zjv_jlghhggkdc*bnnma
X \i_j\u kbkl_fZlbq_kdb wdki_jbf_glZewvgh 2o%keZ "MNZmklhcqb\
kljmdImj_ dhgp_glddiblegghgh]h | _q_gby hl khkj_~hlhq_ggh]l
ih\_joghklb kh”_j°Zs_c¢ Z~khj[bjh\Zgguc kehc fhe_dme kmjn
g_kdhevdbo kbkl_f kh”_j Zsbo dZd jzZkl\hjbfu_ jlizdid bz glujZ}
ihal\hebeh ij_"eh blv _“bguc f_oZgbaf g_mklhcqgb\hklb b hibk
guf gZ[hjhf [_ajzZaf_jguo iZjzZf_ljh\ <i_j\u_ "ey ~Zgghl]ih deZ
\uc [_ajZaf_jguc iz "bnbpbjh\Zggdicljznijm]hklb
X \i_j\ugZ hkgh\ZgbmevIZlh\ wdki_jbf_glZevguo bkke_1Th\Zgl
oh”bfhklv ihklZgh\db jZaebqgguo ]jZgbgguo mkeh\bc “*eynihl_¢
klZ\eyxs_c kdhjhklb dhg\_dlb\gh]h | _gq_gby gZ ilKmjaghckllb K
g_aZ\bkbfh hl _1h jZklI\hjbfAkdbjpgdlhicZdbg _Ibdb
X jZajZ[hlgZlpluc g_bg\Zab\guc f_Ih” k[hjZ e_]lhqgh]h kmjmZdlz
\Zgguc gZ [Zj[hlbjh\Zgbb \u?fuoZ_fh]h \ha"moZ
ljZzdlbg_kdh_ agZpkdkb jIZpbhgghc jZ[hlu khklhbl \ Ihf qlh
N fhgkljbjrmkafh ghklWgzZkkbqg_kdh]h bkihevah\zZgby f_Ih~h\ [|_
bamqg_gby ih\_ja@ghlk\gho k\hckl\ jZklI\hjbfuo kmjnzdlZglh\ .
f Ilh~"bdZ k[hjZ b bkke_"~h\Zgby k\hckl\ e_]Jhqgh]h I:kKjilk&\he)
hp_gdm khklhygby kmjnzZdlZghbgioc ckbekih\ fdze | qZklghklbb hkg
Zl_e _dlIZlbq_kdpbd rkbgl _ fu
L _hj_Ibg_kdh_ agjZqhbb aZzdexqZ _Ilky \ ijh\_~ gghf kkkkl_fZ
ke _"h\Zgbb \hijhkh\ \azZzbfh”_ckl\by dhg\_dlb\guo |I_qg_gtc k :
dzZfb kmjnzdlzglh\ b&\yre\b jeghklgufb k\hckl\Zfb b Ibihf zZ~kl
dbg Ibdb qglh ihal\hebeh hij_ "~ eblv ki_pbnbg_kdb_ nbalbhqg_ kc
\hklb ij_"eh blv [_ajzZzaf_jgu_ iZjZf_lju ~ey hibkZgby y\e_g
j_dhf_g*ZpklZgh\db ]jZgbgqguo mKke&hk\flzd jbé&x jfhc ijh[e_fu
F_Ih*heh]by b f_Ih”u “bkk_jlZpbhggh]hjbkik@amyh\gdgbyh\ jo
kilglZzdlb\guo k\hckl\ knhjnizkdhZeg/lah\Zebkv wdki_jbf_glZevigu_ f



g _kdhc b "bgZfbg_kdhc I _gabhf_Ijbb >ey \bamZebaZpkeb "\b
"h\Zgbb klIjmdIimju b w\hexpbb ih\_joghklgh]h I_q_gby [ueb ijl
Ih~u hkgh\Zggu_ gZ ~“h[Z\e_gbb k\_IhjZkk_b\Zxsbdddqxkvbp \ b

lheh  _gby \ughkbfu_ gZ aZsblm

j_amevliAldki_jbf_glZevgh]h bkke_"h\Zgby "hggblydb nt
\_joghklghc nZau \ jZkl\hjZo ]J]hfheh]bq_kdh]h jy*Z dZeb _\
dbkeh!l f_Ih "EgfBfBg_kdhc |_gabhf_Ijbb

gbke gouwgZg gby h[t _fguo b ih\_joghklguo dhgp_gljZptk
fhghkehy Z 1Zd _ agZq_gby djblbg_kdbo dHgpal\Nzgmdyc|Zb
I\hjh\ I:< ihklhygghc E RpfdhAkdh]h hp_gdb ozZjzdl_jguo \
eZdkZpbhgguo ijhp_kkh\ baf_j _ggu_ "ey jZkl\hjh\ Jhfheh]
\uo khe_c dzZj[hokhabb d

j_ameviwldki_jbf_glZevgh]h bkke_"h\Zgby mklmggbdhklb
p_gljZpbhdggihbeeyjgh]lh |I_q_gby hl khkj_~hlhg_ggh]h bklhq
ih\_joghklb kh”_j gZsklehgbfuc kmjnzdlzZgl

j_ameviwldki_jbf_glZevgh]h bkke_"~h\Zgby mklhcqgbdhklb
p_gljZpbhdgibeeyjgh]l]h | _q_gby hl Ighdjh bKithgqgdbdZ gZ k\h]
ih\_joghklb kh~_j°Zs_c¢ jZkl\hjbfuc kmjnzZdlZgl k jZalebqggt
pbhgghc dbg _Ibdb

]bihl _&@Zg h[oh~bfhklb ihklZgh\db jZaebqgguo ]JjZghtgguo
| gpbZevghc b \boj_\hc khklZ\eyxs_c¢ kdhjhklb dRigg\hidlb\:
\_joghklb kBEs g I:<

gh\ug _bg\Zab\guc f_Ih” k[hjZ e_]Jhggh]h kmjnZdlzaglZ «
oZ_fh]l]h \ha"moZ

j_amevlXkljZ\gbl_evgh]h bkke_~h\Zgby ih\_joghklguo k\l
kmjnzZdlzZglZ q_eh\_dZ gZ [Za_ fZl_jbZeZ Kkhp\Mgdghihl gh\i
Ahf \ ]jmiiZo ahjh\uo b [hevguo k jZaebggufb kIZ*"bwfb a
e ahf]ebo

>hklh\_jghklv j_améklkdht*h\Zgbc hkgh\u\Z_Iky gZ IsZl_evgh
Ih~bd ijh\_~ _gby wdki_jbf_glh\ Z 1Zzd _ gZ kjZ\g_gbb*Zilygmfb g
ba\_klguo | _hj_Ibg_kdbo b wdkghbf_glZevguo j

cijh[Zpby jZ[hld_amevlZlu jZ[hlu [ueb ij_"klZ\e_gu gZ ke_AN
dhgn_j _gpbyo <k_jhkkbckdb_ dhgn_j_gpbb fheh”uo mgbguo

_f ©G_jz\gh\_kgu_ ijhp_kku V“Kpehrigybv ki_ 1] | _jfkdb_ ]b
jh’bgZfbqg_kdb_ gZmqgu_ ql_gby I]]jfv ;9, ;9,, ;9,,, Abfgb_r
ih f_oZgbd_ kiehrguo kj_" 1 _jfv 11 tylgz’

kdZy gZmqgZy dhgn_j_gmplhybklmhdtind gupo ©<GDKIN D_f_jh\h
] R_klgz*pzIlZy <k_jhkkbckdZy gZmqggZyndagdh]_lghpflhye K

Auo mg_guo ©<BDKNe]h]jz~ ] K fgzZ~pzIlzZzy <k_jhkdgbckd
n_j _gpbbMtkglmbabdh\ b fheh”uo mq_gud OxdFDKNnj]

7319, 1,9 F_""mgZjh”gu_ gZmqgu_ dhgn_j_gpbb $GYD
OHFKD®LFV $30 $30 SHWWUVEXUJ 5XVVLD_
"mgZjhtgZy @Zdbmh _kdZy dhgn_j_gpby ih&\ybxgglabZljbq
kdth kem [u | _jfkdh]h djzZy 1_jfv JQi"gZy_gZmggZy dhgn_j_g|

%LRLQWHUIDFH 6FLHQFH *RUGRQ 5HVHDUFK &ROIHDHQF

] Zy bZy <jhkkbckdZy dhgn_j _gpby k mqgzZklb_f @ZhZqbg
kh kMhrgufb ]jZgbpZfb |_hjby wdki_jbf 2gl;bckbeh _gby ]] J



amevlZliu bkke_"h\ZgdcijluvekldZz\e_gu b h[km ~_gu gZ |_jfxdhf
fbg_kdhf k_fbgZj_ =Dbfjrmgh b @moh\bpdh]h |[|_jfkdbc Jhkm~"Zj
mb\_jkbl_| jighch L Ex[bfh\Z lheghklvx ~“bkk_jlZpby h[kr
gZmuyagk HgZZoBFKK MjH Jo@=bE KH J:G

KljmdIimjzZ b h[t_f jZbhkk_jlZpby khklhbl ba \\_"* _gby 1j_o ]Je
kibkdZ ebl_jZImju gZbf_gh\Zgbc JZ[hlZ\ lbh”™_1Z[elbpujb Kinsx
hit_f "bkk_jlZpbb kljZgbp

Im[ebdZpbb b ebqguc \deZdh Z\lfhjZ*bkk jlZpbb him[ebdh\Zgtl
\dexqZy klZlvb \ "mjgZeZo ba kibkdZ <:D b :HE RI 6FLHQFH
| _gb_ klZl_c \ Ijm”*"Zo dlagbqgjghgmbmijj\gy b k[hjgbdZo gZmq
| _abkh\ dhgn_j_gpbc Ebqguc \dez” Z\lhjZ aZdexjdZ_ ¢Ok¥evghd
bkke_~h\Zgbc b M4gpué[km ~ gb_ bjZgmdebbAkms_ kl\e_ glkh\f_
gh k gZmqgguf jmdh\h”bl_e_f ¢klkh|juZlp kgt hh

HKGH<GH? KH>?JBP:G:;HLU

<h \\_~_gtlkm ~"Zxlky ZdIimZeghhkbgKe ~htZgbthjfmebjlu\Zg
p_le b hkgh\gu_ aBREKgpZpjbBklz\e _gh djzZldh_ kh”_j Zgb_ jZ|
gbke_gu ihemqg_ggu_ j_ameviZliu dqikllZ oz mopeg fZod 1b

| _j\Zy ]eZXBkk_jlZpbb ihk\ys ghg blargjnkbhkcklihh\_joghklgh
Zdlb\guo \_s_klI\ bkihewadki fuof \glZevguo bkkeij "hkEZA\tey o
guo \hh\hc ]JezZ\_ ~bkk_jlZpbb

< ga”™_e ijb\_"*_k[ahj gZmqgghcmgobilh jZZgghc \\ f* gau hpo
"bfu_ "ey hibkzZgby khklhygby ih\_hjlogt\glgh cihngdadailyqg kdhc o
foblZdb_ did*_eAyZ "khjppo[t_fHyK b ih\_joghkkydhgp_glI]
pbb gZkus_ggh]lh fhdhkglkeBdglg]fxjRbrdh\kdhDPh HbkzZg ijhp_kk
nZah\h]h i_j_oh”Z k nhjfbjh\Zgb_f \ h[t_fghc nZa_ mki#hcql
fop _eeijbdhgp _gljZpbbghc djblbg_kdhc dhgp_gljZpbb fbp_ e«
Kigft JZkkfhlj_dkgh\gu |hdt |_gabhf_Ijbb iha\hlkekkebh\ik
\_joghklghkhckRA "b~rdbo kbkl f kh"lj<zZz#hlokgEg\u[hjwdkib j
f glZevgludh”~hYjbf_ gy fudhl|

< jZa"_eijb\_" _bhbkbgnbabdhfbq_kdbo klhciklavam _ fhdh \ d
\_dlb\ghc ag”zgklI\hpghkmjnzdZzglke bd\dbkeahlHkms ekligu\
[hj g_lujjZkI\hjbbul:< Zp_1Zl &22. ijhibhgz+ &22. dadezl

&+ &22. b eZmjzt &&2. debyH[km ~Z _ Iky f_|Ih*"bdZ hqbkldb
klZ[bebaZ kb jjhA

1ZjZ]jZn ithk\ys g wdki_jbf_glZevghfm bamqg_ghdkg\hd_ joc
kK\hcklI\ jZkI\hjh\ eZmjzZlZ b dZijbezZlZ dZeby f_|h*"hf fZdkbfZ
aujvdgZ | _gabhf_ Ig ®3%69 /WG Nbgeyg”by >Zgh hibkZgt
f_ ITh~"bdb baf_jlhghyamevizZIZf wdki_jbf_glh\jiznd gl bckbbfhklb
ih\_joghklgfZhy  gblyl \j f gb "bagb ih\ _joghklb ey jZaebqg
dhgp_gljiZpbkli\hjhinjnzdlzghdZazgh qlh ~"Zgguc f_|h” gjijbf_
nZdlZglkZffhevrbfb \j_f _gZfb jhggddbkZighp_kkih\_jyoghklghctnZa
ijhibhg@mb Zp mdkZeby < Ih_fy ~ey Jhfheh]h\ k [he__ "~ebgghc
eZmjZl b dZijbezZl dZebyf_ImdazZiaadhgey " elmXb[he__ agZgbf
oZjzZdl_jbklbdb ih\_joghklgmx ZdIb\ghklv dhgp_gljZpBEx fb
jZdl_jgu_ \j_f_gZ Z"khj[pbhkigh\uo ijhp_
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C, monv/n kilb ih\ _joghklgh]l]h gZly  dfphchl
Jbk Az\bkbfhklv ih\_joghklghdR 1y ljzpbb batl_Zfih\_joghklgh]h
_gby hih[t_fghc dhgp_gljZphpy ¢S M4 reyhjZipl\hab Zijhib&Eg
b Zp_lZlZdZebnf_j_gby |Zdgzebl j_amevliZIzf ihemq_gguf -

\uiheg_gu f_Ih~hf hljulZ dhev N
f Ihanf lezKibgah ebeb Njulz dhevpazazegkvhafhifg GZ
jbk £ Ijb\_* _gu wdki_jbf_gldevgu

db ihemqg_ggu_ "ey jZkl\hjh\ eZmjzI|lZ b Zp_|AHEgdpebygkhhl\
ihdZgaby ijb[hjB jZ[hl_ k jZkI\hjZfb ZpflgkXikZelblybaf j gby d
j_gbx b g_ az\bkyl hl \j_f\gpogh&gth bHockeg h\_~ gby wdki_jbf_
ljbgbgZ wlh]h djh_Iky \ ijbgpbi_ kzZfh]h f_Ih~"Z baf_j_gby dhl
jbh~bqg_kdhm.igh_ b ih~Agylb_ dhevpZ \[e&aleZjZIdhkru 74 __ iha\l
g_kdhevdh jan|¥kKd" ZIlv Ihtkdhpbhgguc kehc [_a _]h jZajulZ b
kj_"g__ agddjlghhibkzZgghigfbaf baf_j _gby ijhbkoh”bl baf_g_g
liZgbpu jZza™_ezZy qlgpZ\eljfbjh\Zgb_ ih\_joghklgh]ftZ ke&hygl &b
gufb Z~khj[pbhgdgh[pbhggufb ijhp_kkgkbjbxsdfb [Zjv_jgmx dbg
Ibdm < ~Zgghf kemqgZ_ f_Ih” hlju\Z dhevpzZ Kég ikdibfhldBhH&bw
hlfuggh ihabpbhgbjm_Iky \ ebl_jZImj_ Z d tbgtblgb bedcelyihf _|h~
emqg_@ZybkbfhkkKbb hp_gdibdd_jgh]lh \j_f glZpbédgdko ijhpekkh)
dhjhhdh]hfhedu[jZgghy& Zp_1Z1Z daebkihevahdZ2gigk kdb& ki
Ibg_kdbc fiHh/m _ggileklbdd<bev] evKbezZ \ly]bl&gbighc i
klbgdbhklhyggh ih]jm  _g#hbj\I:;jZ hij_~ eyezZkv \ukhhh\lEdpguf
[Zjv_jghc kbklglaixEZ .69 /WG Nbggyhelbly evguo \J _f lpho qll
ebeh ~h[blvky ih\lhjy fhklb jihleemeg/Maiinl_ jfimh\_joghklgh]h_gZly
gbylbk *

J_amevlZlu wdki_jbf_glZevgh]m dizkkzeg gl gbipahebelzd ™ _
hij_~bévagzZqy ¢pt_fghc dhgp_gljZpbb gZkus_glhhdfbhghkehy
dhgp_gljZpbb fbp_eehhkgZabykgtayjZgguo \ jZ[hl_ \ihsklkhlv
bahl_jfu Z "kh{egypdkI\hjh\ eZmjzlZz b Zp_1Z1Z dZeby dZd l'hey \
ebgZxsboky ih ih\_jadhKighf k\hckhZé nbggv "ey glbe ggagZq
gbyh\_joghkldhgp_gljZgbkus_ggh]h fhghkehy #hev ffey eZmj
1z b~ fhev ffey Zp_1Z1Z dZeby khyhHp IGldZjZzdl_jghlh \j_f_
j_eZdkZpbhgguo ijhp_kKkg\hhgZfosie kdh_ jZ\gh\_kb_ f_"~im h[t
\_joghklghc nX3aZkb\hjZo ezZmjZ2lhkibdEbyky gZ \jhjyddok qlh
k\b” | _evkl\m_I| h “bnnmabhggdicjidbdg<dbd jZRAhjZo Zp_|Z1Z d

k glkhh!\_IklI\m_1 \_s [K\Z1f)gdbgbdhc

< jZa”™_e_ijb\_" gu j_amewkiZjofwglZevgh]h bkke ~h\Zgby
nhjfbjh\Zgby ih\_joghklghc nZau jZkl\hjbfuith &mqgn @dljzZyl h\
_jghc kbkIEfg]fxjBkihevah\Z2glgZfbqg_kthiihEZ gabhf_Ijbhbh
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Jbk 1jbjZs_gbih\_joghklgh]lh ~"Z¥bkgbBy\bkbfhklv fZdkbfZjyghk]h
dZd nmgdelhgZ*b ih\_joghklb "ggbyihXkjoghklgh]h ~Z\e_gby hl hlghk
IN\hjz Zp_1Z1Z dZeby k fheyjghie[tdhglpc gdhgp_gljZphb ZbeyZ| &
pb_«& fhev ekdhjhklv ~"\b" _gbyjHilghgZlZ+ dZijbeZlZ eZmjZ|lZ dZeb)
_jh\9ff fbg = + + + ijb kdhjho "\b"_gby [ZBv_jH¥ fbg

ebeh ihemimbHV_jfu k- Zéd¥\bkbfhklb bafilg_goghklgh]h ~"Zke ¢
hl iehszZ”b ih\_jghkMn [Zjv_jatb h~"bg pbdejkkklbygby ipb jZ
ebggub[t _fgudhgp gljZpbyoGE jbkijb\_* gu o0ZjZdl_jgu_ bah
Ney jZklI\hjzZ Zp 1Z1Z dZeldyh gph[d!jighcficev e

Ba ]jZnbdZ \b”gh qlh k[eb  _gb_ [Zjv_jh\ ijb\h”~"bl d m\_eb
]h ~Z\e _gby k\yaZggh]h k jhklhf ih\_joghklghc dBEgmpjbgljZ
mf_gvr_gbb iehsz”b ih\ljjloghkmghf oh”_ [Zjv_jh\ dBlv ~_
\Z\rbokkhedme g_ mki_\Z _ | \uclb h[jZlgh ba h[t_fZ ihwlhfm
NZ\e _gby hklZ\rboky gZ ]jZgbp_ jZa™ eZ gqZ&boybdhZldk bd ¥
ghlhjbjZs_ghbw\_joghklgh]lh *"Z\Rpgjpybkljbjm_fZy ijb fZdkbfzZ
k> Zlbbh\_ jpohklbadkbl hl IbiZz I:< _]h dhgp_gljZpbb Z 1zZd _
"b® _gby [Zjv_jh\

:gZebaZ\bkbfhklb agBghloh¢t_fghc dhgp_¢ixZgbhZaebqgguo
kdhjhkd”™\b  _gby [ZjvihjhdaZe qlh gZ \k_o djb\uo bf__Iky q_lI
fZdkbfmf hihegb_ dhlihi@ZhdazZ\bkblkdhjhklb k Zlby ih\_Qaghklb
s_kI\_gghgy Iky ijb kkmjnzdlZ®&lZebgb_ wdklj_fmfzZz gz az\l
fh gh h[tykgblv dhgdmj _gpb_c¢ ~\mqZfa@tZfghb afh\\bkihsbo hl h[t
dhgpljZpbb K h”ghc klhjhigkie jh&glc \_* | d m\_ebqg_gbx ih\_
dhgp_gljZpbb kmjnzdlZglZz b ke_"h\Zl_evgh d [hevrl_fm i
gh]lh V®Z gby ijb k™ ZIbb ih\_joghklb K ~jm]Jhc klhjhgu kdhjhl
ijhp_kkh\ f_"~m h[t_fghc b ih\_joghklghc fnZaznfb_pbkd ki h
_fghc dhgp_gljZpbb qlh “he gh ijb\h”~blv d mf_gvr_gblx ijbj
ghl]h ~Z\e_gby \ h[eZklk [tgvawevIZI|l_ kh\f_kligh]h ~_ckl\by
f_ oZgbafh\ \ wdki_jbf_glZo gZ[ex”*Z_lky g_fhghlhggh_ ih\
KjZ\g_gilneh  _gbZdkbfmfk bahl_jfzhHb_joghklgh]h gZly dgby "¢
"hlh kmjnzdlzZglz ihdZaZeh qlh fZzdkbfmf ~hklb]X _Hkty fijb «
[ebadh& djb dlhjhagZ ih\_jogmklbjm_Ilkx¥kusggcfhghkeh gqlh
ohjhrh dhjj_ebjm_1 k ij f*éatr_gQuZgba®Ghfjfbjh\Zghb[t _fghc
dhgp_gljZpdbb_ebgdbgma\hey_| h[t_~bgblv jbam&MiZAluyvy bo gZ
his_f ]jZnbd_ aZ\bkbfhklb agZq_gbcijbzd&bdbigmghdhghkligh]h
"Z\e _gby hl highkbl_evghc h[t_fghc dhgp_gjlZdopjbbnhbekbjjZk
\Zgghc kdhjhklb "\b " _gbybkj v jh) Ibg_kdh_ bkke_"~h\Zggb _



10' gh_ >:jZpmghf > @ ~Zgghc kblmzZ

3 aZzeh qlh iheh" IgthfmffZdg& \bd
S | [N f glZevguo aZ\bkbfhklyo gbke_ggh
=, \ klZgl_ E_g]RHEZdh\kdh]h gqglheiha
N jZkkfZljb\Zlv ij_"~eh  _gguc Yh/Zphl_
10 dZqg_kI\_ gh\h]h kihkhézghbij ~Zggh
\i\ \_ebgbgu
10° GZ hkghtdki_jbf glZevgimqg _gguo
AZgguo ihkljjzngpd az\bkbdlyZigobc
10° dhgklZglu E_gRfxj@ah\kdh]h hl gbk

0 5 10 15 ZIhfh\ m]Je_jh~Z \ fhe_d®@eJbk:<
n <b”rgh qlh agZq_gb_ ~Zgghch\_eb
Jbk <_ebgbgz dhgklizglu EQgl@pzZevgh m[u\Z_I k jikiglotgbke:
Rbrdh\kdh]h dddbmbgez Zlhfilhnrh dhjj_ebjmijlz\lbhef >xdelhjZm][_
mle_jh"Z \dhhe_ GZ hkgh\_ igdué _bkke_"h\Zgbc [ue
eZg \u\h™ qlh Zp_I1Zl b eZmjzZl dZeby h[eZ"Zx| gZblkh£Zfb \hle
jy"m \u[jZgjgakd\hjh\ khe_dhjhkgh\Zyh bkihevah\Zgb_h\\az”~Zq
fh™ _ckl\bb dhg\_dlb\gh]h I_qgq_gby k Z*"khj[bjh\ZgqujBKkilhijgdZz
fuo kmjnzZdlzglh\
<lhjzZzy JleZ\ikk _jlzpblb\ys_ wdki_jbf_glZzebgkhém”h\Zd pm cl
ju bmklhcgb\Hhigp _gljZpbdgidpreeyjglh]jd_ghy khkj_~hlhq_#&gh]h
lhqgbdZ ih\_joghklb "b khkIh ZZ &khj[bjh\Zggah€he _dme¢ km
nzdlzgbZihbkdm _“~bgh]h kihkh[Z hibkZgby ih\_"_ ghlg\ kikl _f
ghklghdIb\gu_s_kl\jZaebpghi Z
<jZa™_edijb\_"_g h[ahj |l_hj_Ibwmdkidgbf_ _glZevguo j¥hggurok\
bkke_ ~h\ZIghth b dhgp_gljZpdhhibgeyjglyd dpblgFglhgb azZz”rZqZo
jZaebgghc ihkldghAdbebabjh\Zgu jZ[hlu ih bamg_glghkédplyghb
Zdlb\guo ijbf_k _c gZ jZa\blb_ b kljmdImgimcdZibeeyjguo | _q
JZa™ _eihk\ys hgibkbdg wdki_jbf_glZevghc mklZgtbdib\b"
gby wdki_jbf BgkKhé ~h\d2gbwn*ibkv \ pbebg”jbgklkdleggghcl
"pbzf_ljhf ff b \ukhlhdf Jbk Ilhke fghlhkimi_gqiZhipémju
hgbkldb ihehklv aZihegyeZkv \h~hc ijhr_"~r_c ihke_"b\ZI|_e¢
klbeypbb bbhgbazpYb\_jog_]h djZy

dx\_lu k g_[hevrbf i_j>elg\hf
amZebaZpbb kljmdIimj |_qgq_gby \ ‘b"dhﬂv

"h[Z\eyebkv Kk\_ |hjZkk _b\Zxsb - qﬂ\lbpu ‘
g _cljZevghc ieZ\magy miBZe kgby Co—
|Zlhqguo ijbf _k ¢ Z"khj[b]j

- ba._ y

hit fZ gZ ih\_joghtfi_gyeky f Ih~ E) } F
[Zjv_jghc hqbkldb ahbtkdbewZki i? A W %?i
iZlhjz Dhgljhev gbklhlu \lAghc\.jh\ j
ghklb ijhba\h~beky k ihfhsgx ihljm
ghc \ \h*m ieZklbgdb <bev]_evfb ih”\
r gghc d \ukhdhlhggufh\akjgf Jbk Ko_fzZ wdki_jbf_glZevghd mkl
r_gbx ijhp_~mju hqgbkldb ih\i'd‘”qink*?\f/—g'ze"Aﬂy dxt\ elZa_j+
\h~uhimkdZeZkv Ah]hxjﬂjﬂa\fggﬂﬁefé’kd—fz ebgab”_hdZf_pZaZsblgh_

. _dehzx klZevgZy |jmidgZZkhkzx
gZijz\e_ggl®ihhwlhghZ 1hke_, \niniainzy \kiz\dz
ih~"lhlh\db ih\_joghdllznb Zfbh




\Zeky kehc fhge jduidofh]tkimZdIZglZ\ klgihe joghklidhgp Bl
pbb< kemgzZkl\jhjbbukmihzZglh\ ihke ~glz\eyebkv \ \h~Amlg _ihl

\_ggh i _j "~ wdki_jbf _glhf "eykhdéung aghty gghc h[t_fghdbhgp.
Dhgp_gljZpbdhZobeeyjgh_ | g gb_ FZjzZg\hghkwlgf jihjhkeb
[hdhgp bgh\Zggh]h ~h fZkkh\hc dlygp\hdgEpbhzZkl\hjZ wlbe!

KibjlZJ\hjih*"Z\Zegky _ieh”\_" ggmx ba h[ZdatbgdnmxtZemxljm [
kj_a dhlhjhc jZkiheZJveakhnfgZHd jRklhygbbkYH[h”gilhd_joghklb
eZWZjy g_hljZgbqg_ggtthkZixI\hyh*Zghwel g_ nhjfbjm_1 fhghkeh _
kh[guo ih\ebylv gZ kljmdImjm |_q_gby gZ elfdkkbghkldb f i kghh) hgZh
|1Zzf < wlhf kfuke_ bkihlevddntW dbgpbhodghgh bklhqgbdZ ZgiZeh]b
eh\hfm bklhgqgbdm k ZghfZevgh [hehrhEZlagdcgdZ¥bkbfha&lb ih
ghklgh]lh gzZly _gby J_amevliZlhudgZlekt hglormlklI\bb rhee kddjnZ
1ZglZ idX_joghklb \mifjdbjh\Zehklj Ibq_kdb ij_"khlkZ akbg@hljbggh _
jZ"bZevgh_ |1 JpkgZ_ mklihcgb\h_ \dXlahfghlklb bfuo \ wdkg_jbf_
|1ZdZjZf_ljh\ kemqgZ_ihdhjéghklv [vehkIglhgqgh hgbs_dHAgulohkl
ijbf_k_gZ i_jbn_jbb dxhabgbd¥ked h\ |_q_gdwlhf kemqgZ_ wdki_jk

hklZzgZ\eb\Zeky Z kbkl_fZ ijhohMNkédmh\lhjgmx hq

< jZa™_e_Db hibkZgu j_amevlZlu wdki_jbf_glZevgh]hmbkke
ju dhgp_gljZpdBogmeeyhghlq_gblyZpdbp_ jZaZaeidbkmlkli\bb D rkhj]
jh\Zgglkeh kimjnZdIdbgl\Z klghc dhgp_gljZpbb 1j_~klZ\e_gu o0ZjZc
| _g_gby gZ[ex”Z_fu_ \ wdki_jbfijlgNZd glbk ZgZ4bpghb hibkZgb_

yA [ \ ]
Jbk W\hexpby kljmicdhiimjoghklglhjh gby ijb gZebaghllle bgh\hc dbkehli
Dhgp_gljZpby ih*zZ\zZ_ fh]Wwlpb2kI\K]E]j| 2 jZkoh” jZklIThjZ ] kb
==2Zx [ = \ + ] £

Wdki_jbf_glu ihdZaZeb qlh gZebqgqb_ kmjnzZdlzZglZ ex[hc i
ijb\h”~bl d h[jZah\Zgbx “"\mo ahg k jZaebqghc kljmdIimjh&Z | _q_
[ex"Z _|ky jZ"bZevgh_|_q_gb_+= @hlh\ib¢lpn\hjbbighbh\dden | X e
ghf gZijZ\e_gbb[Jbk f_j mf_gvr_gby fhsghklb bklhggbdZ bek
ebg kI\Z kmjnzdlZglZ gZ ih\ _joghklb jZzaf | jZAk¥ evghZathjgah
aZgylhc \boj \uf | _g_gb_f m\_ebqb\Z Iky qlh ijb\h”b\adyljin]kim
\bojy Jbk [Ijb*hklb  _gpbdhkhgagZqcmbjZ\eyxsbo iZjZf_ljhV¥ jZ"k
gh_ | _qgbklm _abglz ih\_jogkkbhZgylhlewdh fgh]lh\boj_\h] dBk
[hl_ ijb\_~ _gu ]jZnbdb aZAbkmflbkldhgu k jZ"bZevybfabfqmhMbe f
ghlh \hegh\h]h gqbkeZ \boj_ Nl kgafdljgmuyw mijZ\eyxsbo iZgZf_|1jl
gb<wdki_jbf_gdZoe _bgh\hc dbkehlhc hibkZggu_ kljmdImju nhj
kdhevdh k_dmg” ijb \dexq_gbb bklhqgXdal _ihkie hddp Z\Z eldock vo
g_bafgggufb 1Ijb \g_k_gbb \ kbkl_fmkpZjknlXkjEZigiji\bgZ | _gZgby
g_kI\_ggh g_ f_gyedbWn[]_06Z&XZZpbhgZjguc oZjzdl_]



LZd i\ j\u_ g_kdhevdh k
dmgihke_ \dexq_gbyb brkl|ifgg : N} :
dzZjzafi jZ"bZevghc ahdu b“AiA‘ ‘
dhebqg_klI\h \bOj_Ceb‘hKﬂ°b°§>oZo°°ooooo?‘w
fZdkbfmiEke_qg_]h d_"¢_ °
gh\ | _q_gk_fbgmm[uZ
eb” h~hklb gbyij_" & ' '
guoagZqcghzZ wlh ~_ \j_fy " fb " fb
ijhbkohe® m\ _ebq _gh_

\_joghklgh]lh ~zZ\é@[mbybk —jandb aZ\bkifhjiddbmkz ahguvikufZz~bz
keh\e gghklhifh\ _joglhkl_gq_gb_fl bZabfmlZevgh]lh \hegh\h]_gbkeZzZ
ghc dhgpZpblkmjnzdlZzdZRI\hjZotZp_1Z1Z dZeby ijb ] ky b

qlh j_]bkljbjh\Zehkt & ihf fhevbe xreZmjziz dZeby ijh ky

svx ih]jm _gghc \iexh Rf fhev e

klbgd<bev] ewibggh\e ygb_  gZ]ey”gh 2~ fhgkdpdinxlZ}jp kb®ikIb

Nhl \j_f _gb Jbkz gh hlblv qglh “ey “hklb Zlgdpyktihgh jZ\gh\_Kkk
dhgdlb\ghc azZNZdgm Illky gy*db f _gvr_ \j f gb q_f \ kbimZpbb
eZdkZgghuh ijhp_kku ijhl_ deH‘\nggghc ih\ Joghklb Wlih k\b”™ |
gZebqgbb \ kbkl_f_dhg\_dbadB]hzkkdh[f_gZ dhlhjuc knmns KI\
jy_| i_j_ghk fhe_dme Il:< fghtmbhih\ joghklghc nzZazfb Z @
ahf 7ey dhjj_dlgh]h hibkzZzgby dhg\_dlb\guo az~Zq k jhX_jog
sbfb I:< |j_[mxIky__kdagZgby h "bgzZ¥Wig[ikhiihc gZ f aZzdhghf_jg
ihemqg_ggu_ \ mkeh\kgba]khlZZbgh\_khbwh &Zkky \ [hevrbgklI\ | _F
Ibgkdbo bkke&gbBd\

JZa”_e”bkk_jlZpbbk\yshgj ~ e gbx iZjzZf_IjZ ih*h[blyb&kdMq

nbabq_kdh]h f_oZgbafz hl\ IkI\_ggh]h aZ nhjfbjh\ggp_fgh]l

IhdZaZgh \lypalybdgh\_gb_ jZ~"bZev

\boj_\hc kljmdImj ly\eygbkgmevIZIlhf

dhgdmj_gpbb “\mo ih\_jodlgbklgiihd fK

h~rghc klhjhgu gZebqgb_ khkj_“dqlhq_

Jbk Ko_fz jzkij_»~_e_gtmethedZ dhgp_gljZpbhgghc g_h”ghAjh"g

kimzdlzglz gz ]jzgbez jz glp_ jZa”_eZ ijb\h”*bl d ihy\le_gbx i_

\_joghklghd&Ely  _gby gZijZ\e_ggh]h

jZ"bmkzZ b dzZd ke_"kl\b_ d bhaghydghrdgptlkxb™hl p_gljZ d i_]j

dx\_lu K ~jm]hc klhjhgu m\e_dzZ_fu_ ~\b _gb_f "b~Adhklb fr

nhjfbjmxgZ ]jZgbp_ jZa”_eZi\kljZedlgugoghklighyh gy h[imkeh

e _gguc g_h~rghjhrgufejgloijfrl:< ?keb i_j izZ”™ ih\_joghklgh]h

gZ\yaul\Z fuc bklhggbdhf hhegwoghkg¥Z \hagbdZ | jZ*bZevMgh _ |

| kgyxs__ fhe_dmeuZghindddjzx dx\_lu Jhkl dhgp_gljZppb \

ghf kehb\hj*bl d mjZ\gh\_rb\Zgbx dZkZI| gdvgbohgZdapgh\d_hih\_j

kilgh]h | _g_gbylgphfgjdkklhygbb hl bklhqgbldZdbXblk[jZzahf \ p_

nhjfbjm_Iky ahgZ jZz"bZevghjphtrgzybpey dkmejnzdlzZglz Z gZ i_

jbbx ahgZz aZzZgylZy fhe_dmeZfb I:< J_amevlZl dhgdmj_gpbb
guo gZijy _gbc hij_~_ey_ | iheh  _gb_hpjzigpbpu f_""m a

:gZeba ebl _jZImju ihdZaZe qlh ZgZeh]bqggZy kblnhdphoqg[ue
kdhc jZz[hl_ >% &DUSHQWHUKBIQKSI IHFW RRPAXUIDFH FRQWIL
FDSLOODU\ IGREH@QVDRQDFRO WO RWOSFRWWDPLQDWHG LQW

9RO B8 @ey jfhdZibeeyjgbdiig2g9gy highy khhlghr_gb




dhgdmjbjmxsbo f_ozZygdAa&Z\gHhcl _ \\h" blky iZjZf_Ij mijd JthkIb
jZ\guc hilghr_gbx ijbjZs_gbc ih\_joghklidhpby g&llyplothdgidc b
\hc ijbjh*uw< kbem b”_glhgghfidlgb\z ifjihgp _kkh\*"bkkZgbb[ueh
ij_~eh _gh bkihewahdZkbwgiguZf Ik mqg_Ihf Jbrjh*"bgZfbqg_kdh]h \¢
| dZxs_c ba bklhggbdz kljmb dhlhjuc hlkmlgZ\ah™A X lfuk&a\uo
bleu jZzklI\hj 1:< jzZ\ghf_jgh jZzkl_dZykv \ jZ"bZevghf gZijZ\e _
jZkij™ e _gbb fhe _dme kmjnzdlzZglZ aZ kqgq_| \yadpfgh mVVebq g
gbbHibkZgglumzZgbahe g [ulv madZd 9ZiZeZf Emifjhklb \ \b”™ _
"hihegbl_evgh]h keZ]ZKfh]& |*_ +"bgZfbq_kdZy \yadhxkfxk \h”*u
kh\uc jZkoh” jZklI\hjZ wlbehthidhkgbhKlZ jZkKdhjEeh\bgZ bie s
aZahjz f_"~"m bklhggbdhf b ih\_jogmhktbx bbb phiglgy Zf 1] mij
Ihklibjb wihf ijbgbfzZz_( \b¥% "V | 17201 xijbjZs_gb_ ihhkljdbh
gZly _gbynkkh\e _ggrebgb_f khkj_~hlhqg_gghyhbéklh jlg kdad||Z
A gguc iZjZf_Ij mijm]Jhklb ihalhey | h[h[sblv vadrkev]BEfuqgl'Zesyw gk
\u[jZgguo \ jZ[&]l kI
: GZ Jbkij_"~klzZz\e_g ]jZbbd a
kbfhklb eh]Zjbnfz jg&aYby#
ghc ahgu hlg_k_ggh]h H©d jz~*
\_joghklb hl eh]ZjbnfzZ iZjZ
mijm]hklkb”~gh glh wddi_jbf
|Zevgu_ "~Zggu_ “"~ey g_jZkl\
l:< ohjhrh hibku\Zxlky azZ\bk
klvxU5a( Z \k_ ~Zggu k "ey
I\hjbfua azZ\bkb xkl5a( glh
]h\hjbl h ijZ\bevghklb \b[hjZ
. g_kdh]h f_ozZgbafzZz b hig_ ~
° . jZzf _1jz h"h[lblyke g IZd
v . ih"l\ _jMZxl ij_"klZ\e_glgu _ \
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| | | j1Zpbb 1j_dhlu_ kgbidb  I_

gh]h JZaf jz ahgu k jZ"bZevguf | q?\,é%\iviqg@%zf ljh\  gh IkhhI\

bnfz izjzf_1jZ mijm]hklb \ ijbkmlklI\
}Za"_eZJfheidm_eijgtl\hchldbli:eZp_lZl “ghfm agZq_gbx iZ
dZebyezZmjZIlZ dZeby KIjmdImju |I_gg@wlbo kgbfdZz

g_ hIebquIky f_""nG XKédljgo _
_“bghc az\bkbgBk]pZzn®dU5 hlOJ "ey*\moZkl\hjbfuo I:k dgh
hitykgblv ke _"mxsbf H[phghdbl_jZImju ihdZaZzZz&bkdlthKkgb bal |
iZ b kdhjhklIb[pbtkdhguo ijhp_kkh\ \k_ jZklI\hjbfu_ kmjnzZdlZglu
gb ZxIhi_joghklgh_ gzZly  _gb_ | _ bf_Xxl el'goglhah \dn&k\ _gkl\h
ih\ joghklgjrhcgp gljZpbb dhlhjzZy ~“hklb]Z_Ilky ijb jZaghﬁ khn
_f_ h[_ki_gb\Z_hmxbgzdfz fhklv kehy ijb hrghf b Ihf “¢c \g_r
kI\bb \ jZ’\](Z‘O eZmjzZlZ b Zp_1Z1Z dZeby 1Ih\_joghklgzZy __  iel
jZkI\hjbfuo kmjnzdlzZglihhhjhjd "hklib]Z _Iky h*"bgzZdh\h_ ih\ _jog
gb_ \ kjzZ\g_gbb k jZkI\hjbfufb I:< hdZau\Z_Ilky \ jZau [hev
om”~r_c k bfz_fhklb kehy 1Ilhke_~g__ h[tykgy_ | gZebgbZ [he
nbdzZ BKDb\fhkl@W5 hDJ “ey jZkl\hjh\ eZmjzZlzZ b Zip_kiZXgdgeh)
k aZ\bkbfhklvx “ey he_ bghGhd [whké&kl hif Iblv ghhgZ Zbd



Zewd | _q_gb\fhibkZgguo kbkZ[éZX6Z I|ky Ihevdh ijb @gZq<gby
hlebgb_dH]hop \h]Jhhih_ ijh*he Z | kms_kI\h{2ZIv b ijb

< jZ[hl_ ijb\h*bikitZgbj amevlZlu “hihegbl_evguo wdki_jb
\ ~ gb_dhlhjuo ihal\hebeh ij_"eh blv ke_~"mxsbc nbab¢g kdb
gby \boj \h]h I\gh[eZklb aZgylhc fhe _dmeZfb I:< Km®$ kl\h
Zevgh]lh | _q_gby gZ ih\_joghklb beb \ ijbih\_joghklghckh[eZ}
ij_"_e_gbx kmjnzZdlzZzglZz b ihy\e_gbx \klj_qgh]h dZkZlgevgh
ljZpbhgdhibeeyjgjbghiru Ihke_ nmekldigh\[ZeZgkZ dadlgZlijgvgu
gbc kdhjhklv ga@ghikllbazgylhc kmjnz&lzgih\fblky jZ\ghc ghmex
hi\_ITklI\m _1| ]JjZgbqgqghfm mkeh\bK #jbe]dkdhghgu qbklh \boj \h_
gb_ k hkvx i_ji_g”bdmeyjghc ih\_joghklb h2atmeiuu knp nghll
1Z g_ ijb\hkyZibxeky\ j amevlIZl_ q_]h gZ ]jZgbp_ jZa”hezZ \
\b_ ijhkdZevau&gklyff Ijby ]jZgbgguo mkeh\bc ijb\h”bl d Ihf
dbg Ibgq_kdhc wg _j]Jbb azZ kq_| \yadbo “bkkbiZpbc "eyihl g
\Zxlky ]hjza~h \ur_ q_f \ kemdXb \dby<\h][s_f kemqzZ_ dh]
kljmdIimj_ | g _gby bagZqgZevdif ikbkhZNelymxlh kdh]lwkhexpby
[m~ _ | ijb\h”*blv d ihkl_i_gghfm aZlmoZgbx ihl_gpbZevghc kh
\boj_\hlczdbh[jZzahf 7"ey Z”~ _d\Zlgh]h hibkZgby |I_qgq_gbcZ\[eb:
gylhc kmjnzdlZglhf g_h[oh”bfh azZz”~Zgb_ dhf[bgbjh\Zggh]h
kh\k _f ijb\uggh]h ey ]b”jh~bgzZfbdb >ey ihl_gpbZevghc k¥
g_hJoh”~bfh klZ\blv mkeh\oy i4b%edyAdpoj_ \hc khkimleghsbhc ij
kdZau\lZgby

< jZkkfzZljb\Z_fhc \ ~“bkk_jlZpdbglpblgtZphdhdidleeyjgh_ |_q
gb_ ~hklb]Zy aZklhcghc ahgddlZgdglyihaejkihje Z_ | jZkijhkljZg
jZ"bZevghf gZijZ\emgppdc gk \hagbdr__ \boj \h_ \hafms_wygyb_ |
ky qlh ijb\_~ | d kf_g_ jZ"bZevgh]lh | _qg_gby gi#dbjdj Ibg kd1
\ulh*ghK wlhc IThgdb aj_gby nhjfbjh\Zpgbg gbgj g\hHphoh”~bfh jZk
jb\zZlv dzZd j_amevlzZl g_mklhcgb\hklb hkgh\gh]h I_qg_glgy \ h
Ilhf < kemqgZ_ dh]ddgp_gljZpbdgidpeeyjgh_ | _hglkgbl Kk I\mbA
dhklv jZkl_dzZ_I|ky jx1'BdewvgHB” a
ME // klhclge ahghc azZgbfRxsih\ _joghklv

< j_amevlZl_ g_mklhcgb\hklb 1zd
"hikdhgqgh [ukljh kf_gy_Iky \boj_\uf

v Bkoh”y ba \ur_ijb\_~_ggh]h f_«
L nhjfbjh\Zgby \boj_\h]h |_qg_gby k
. ihgylguf dlihebq_kI\h \bleeghcklvx

' v hij_~ _eylvky ljb a&z”~"zZgb g_ i4jzZf_
jZfb bklhggbdzZ b Z~khj[bjh\Aggh]h
fmlZevgh_\hegh\h_ gbkeh hik_" e
eh\by iehlghc miZdh\db \bojhc gz
U s \_joghklb ategigylhc fhe _dmeZzZfb I:
Jbk AZ\bkbfhklv ZabfmlZevgh[ltnl \hehdZazZgh glh 1Zdhdeyvhtoh’
gh\h]h gbkeZ highkbl_evghlh jRaimiblv iphklm azZ\bkbfhklv
ahgu k jZ"bZevguf IU5qg wglki f SO [ B Q +dhw
jbf_glZevgu_ |Ihgtdb_bgh\Zy dbKeh _ - _ _
1Z + ezZmjZl dZebyp 1zl dzédypb_gl miZdh\db[\Woj_dhlhjhy o
ZiijhdkbfZpby ijdhwnnbpb_ghrh hibkulZ | ihemg_ggu_ wdki_j
miZdh\@b+ I+ gu_ 6u_ Jbk




< aZdexqbl_evghc qgzZklb *"Zgghmgh)\Zzaéhezgghc \ jZ[hlkdmlzabc
fhreb y\e_ &bhym ~ZxlIky j_amevlZlu koh bo ih ihklZgdgud jaydki_
Afm]bo hghl

Lj_lvy JeZ\izkk _jlZpikdys_gZ jZajZ[hld_ b kharZgbx wdkd_jbf_
gh\db iha\heyxs_c¢ gZb[he_g vo@ab\bfghihkh[hf hkms_kl\eyl\
Zimahevgqudklbegp JThgghec "bAdhklb ijbkmIRWwosbofhf \ha“ko
N j7Zsbo e_lhgguc kmjnzdZzyadd EKijh\h”*blv bkke\ Mo\ggkly i
ZdIb\gkdahckg\Zlb\gh]lhjhZe z

JZa”_eihk\ys hgahjm ebl_jZImju ih bamq_gbXdlb\guowg hklgdk |
EK jZaebqgguf Xihkh[k[hjxkh\]j_f_gguf f_MZi§hkbb]ZglbZlde
|ZIbg_kdhdpbing

< jZa™_ehibkzZgz f_IhkWMdZ BWI_{Zj[hlbjh\Zgby \u”cuoZ_fh]h \lI

;<< g_j_a nbabheh]bq_kdKkehjgkl\hyboj \h_ “\b" _gb_ \halmoZz

jh\Zgbb dZ ~h]lh imaujvdZ \ kh\hdmighklb k d&imnsf kdh sggdpf din\
|1Zd1Z \uruoZ_ fh]h \ha”moZ k ih\_joghklvx \h”u ijb hdpufathX gt
ijb\hbl d m\_ebqg_gbx dhebqg_klI\Z kemqgZ_\ dhglZ&\Zjodghik lev xd
jZa®r _eZ \madZmo aZ kq_ | f_oZgbg_kdbo klhedgh\ _gbc gZhke
\_joghklv g_jZkl\hjbfuc \ \h~*_ kmjnzdlzgl zZ~kh[jhbghh¥Aglhbdkyg 2
ih\_joghklb imaujvdZ ihiz*"Z_| gZ ]ljZgbpm jZza®_eZ 1" ub gZ
"uoZgby iZpb_glhf Bk&kemodlz\Zgb_ ih\_Yadbkdgb k\hckI\ gZlIb\
fZl jbzezZ ijh\h*"bebkv gZ fh*bnbpbjh\Zgghc [Zjv_jghc kbkl _f_
| f baf_j_gby ijbjZs_gby ih\_joghk(@hghk *Z\eb gby joghrkdlauk m

9Z ihke_ dZ ~“h]h \u”hoZ leiyilimp fodilb "bZ]ghklbq gkhdkboc\h:
jZajZ[hlZgdhlih~Z [ue bkke_"h\Zg gZlb\guc fZl_jbZe Kkhl[jZgg!
guo ]jmiiZo |1_j\Zy khklhyeZ ba a”“hjh\uo *h[jh\hlelZpbeb\lhjr
[hevguo Im[_jdee]ddlf fm gbg b " gsbg \ \hajzkl_hl _~h

"h\Zgby ijhoh4prelb\hIm[_jdme_aghf debgbq_kdhfjfhbkijbBgkh j_ ]
AN jrdA fdjhn_kkhjzZz | _e_gz\kheyBl Fklbjh\Zgby f HWZd [ugh\_~
gu bkke_ ~byZgkhj[bjh\Zgguo ie_ghd kha”Zgguo gZ hkghh_ bkc
]h kmjnZdlzZzglz 6XUHdHBHWD QMk¥ZroedIl KI_j[mj] kikdihy

Jbk Ko_fZ mklzgh\db 7~ey k[hjkg ERZylZzkbfhklv baf_g_gby fZdkbfZz

hkgh\_ [Zjv_jghc kbkl_fu EB\gjbxyjlzkigh]lh ~Z\e _gby \ ;<< hl kmf

+ ehlhd = [Zjv_ju = kexghk[hjgdf_gb \u”“hozZz ”"ey a”hjh\uo kbgbc

+ nlhjrizklh\Zy IjmpdizeZIbgh\ddZjlbevguc jZafZo b [hevguo k |

kl_j°_gv kljZg_ggufb nhjfZfb Im[_jdme_azZ e_]d
guc bgl_jd\Zjlbewdguwc jZ



JZa™ _eihk\ys g h[km ~ _gbx ihemq_gguouy\amgmI|Iki\h gg
jZaebg¥¥gguohemqg _gguo \ ]jmiiZo\kgZkJgbokyphj¥ bahl_jf b \
ebgbg_ fzZdkbfZe¢lwjghsihgbnw\ joghklgh]h ~ZibegyZ fh]h bb fb
fZevghc iehsZ”b k@&ZnlZlkgh\ ihemZ\opgbbhkKlE Jueb hij "~ e gt
agZq_gby fzZdkbfiZlejZgh]dbly\_joghklgh]h *"Zkg "elyydZ ~h]h \u”
oZbkiulm_hflhb ihkljh_g ]JjZnbd azZ\GkpihkdmffZjgh]h \j_fhoZ \u
Jbk J_amevlZlu kjZkgbgbly evki\mdhletqg_ kl\ogguwZqg_klv ggu
baf_g _glBK ijb aZ[he_\Zgbyo e_]hqlih&Kklgkjbfuklbbdf gb g
yf ih\_joghklguo o0zZjzZdl_jbklibd [bheh]bq H{@Z]jm TZ¢ djbeZteqb y
fhlmifulv bleihah\Ww2y *bZ]ghklbqg_kdbolkkjBgblggb ijb fhgblhjbg]
g gb@Z hkgh\Wh\ ~ gguo bkke "h\Zgbc [ue ihenmpg Ilggl&l gl gZ

<aZdexqg_ghb*klZ\e _gu hkglvWwevIZlu b \u\h?u *"bkk_jlZpbb
X ij_"~eh _g gh\luc f_Ih” hij_" e gl dlifgi@bgdin\kdh]h gZ
hkgh\_ bkke_~h\Zgbc "bgZfbdb nhjfbjh\Zgby ih\_joghklghc
nZdlzglh\ \ [Zjv_jghc kbkl_f_E_g]fxjZz IhdZaZzgh qlhn*Zgg
n_dlb\_g ijb bkke_~h\Zgbb kmjnZ®dfBglh\f kg4dhlevZ khj[pbhg
A _klipbhgguo ijhp_kkh\ qglh ihalhey | kms_klI\_ggh khdjzZIb
j_amevlZIZ b ih\ukblv _]1h IThgghklv
X bamq_gZ kljmdIimjZ dhgpdgilhp2ephgprglin | _qg_gby hl kinkj_~
]h bklhggbdzZ gZ ih\_joghklb kh”_j"Zs ¢ kmjnZdIlZgl htkdZa.
kbff _Iljbggh_ I _g_gb_ \hafh gh lhevdh 9kdbgbkyhd& igb_joagkbk
kmjnzdlzglZ ex[hc ih\_joghklghc iehlghklb \g_ aZ\bkbfhklb
ijb\h”~bl d nhjfbjh\Zgbx "\mo ahg |I_q_gby jZ”"bZevghc ahgu

g_gb_f \ p_dwljfgh]lh\boj_\h]h i_jbh”bqgh]lh \ ZabfmlZevghf g
gby \ h[eZklb aWibe fhBgdmeZfb I:< gZ i_jbn_jbb
X ijh\_~ gh kbkl_fZlbg_kdh_ wdki_jbf_glZevgh_ bkke_~h\

gb\hkib b kljmdimj_ dhgpdgljeeyigghh | _q_kbjy Alihg _ggh]
bklhggbdZngZoghklb kh” j~Zs ¢ Z~khj[bjh\Zgguc kehc fhe

Bkke_ "h\Z&kwhegvdbo kbkl_f kh”_j Zsbo dzZd jzZzkl\hjbfu_ 1Zd
kmjnzZzdlZglu iha\hebeh ij_"eh blv f oZgbaf g_mklhcglb\hkIL
lZzU _~bguf gZ[hjhf [_ajZaf_jguo iZjzZf_Iljh\ IhdZaZgZ gy_h]Jo
db jZaebqguo ]jZgbqguo mkeh\bc ey ihl_gpbZevghc th \boj
jhklb dhg\_dIlb\gh]h |I_¢\ gbghd&Zbi kh”~_j°Zs ¢ I:< g_aZ\bkb
jZklI\hjbfhklb b Ibiz A7Ylghjpgdlbdb

X ihdZzazgh qlh \ wdki_jbf_glZo k jZklI\hjbfuf kmjnzdlZgl
fZkli_j _ghk_ l:< f_"~m h[t_fghc b ih\_joghklghc nZazZfb b]j.
Z "khj[pby h[mkeh\e_ggZy g_ihkj_"klI\_gqgufgtdkigi_fhée\guwfei
th\_joghklg ZlIZlbg_kdZy baf_jy KZwo\mKéedhbyo

X jZajzZ[hlZzggzZy f_Ih~"bdZ k[hjZ e_]hggh]h kmjnzdlzZzglzZz f_
\uruoZ _ fh]lh \ha”moZ q_j_a nbabheh]bg_kdbc jZklI\hj bha\h
jZlv Zwjhahevgu_ gZklbpu e _]Jhqghc " ke™dhkidg hkhgdljb Yosu
dhfihg_glu b ijh\h”*blv NMdX]ighkkbdm ih\_jBadhiKigho k\h&kl\ g
Ib\gh]|WdfjbzZeZz
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Lihnbf_gdhB <ebygb_ ie_gdb g_jZkl\hjbfh]h kmjnzZdbhzglZz
\hklv dhgpZgbhggh]h | _gq_gby FZjZglhbbf:gB&h FBa_\
Ba\_klby Jbk&ibc zZzdz~ _fbb gZmd F_oZgbdzZ "b~rdhkdb b ]z
k
TURILPHOQNR/VWDELOLW\ RI ODUDQJRQL IORZ LQ WKH S
WDOQWOL]JHY 79 RILPHQNEGR-KZDEH $ 91KHOQQAURISK\IWQFDC
-RXUQDBFELBO 7RSLFV J
Fba_\ B <ebygb_ dhg\_dpbb gZ nhjfbjh\Zgb_ Z”*khj[bjh\Z
l:< ijb ~bgZfbg_kdhf baf_g_gbb iehsZ”b ih\_joghklb
BFba \ >;jZpmg :RBfujh\Zz <uqbkebl evgZy f oZgbdZz
guo kj_# + 7 <t &
I ZI_gl gZ bah[j_ | _gb_ « hl €&Kihkh[ hp_gdb khklhyghb\
]hggh]h kmjnzdlzglZz
Empbd Gh\uc f_Ih® hp_gdb khklhygby e_]Jhqgh]hl_lemgeXdlzZ,
: BFba_\ :BBnpbd ©Kh\j_f_ggu_ |I_ogheh]bb hdzZzazgbwhjhdb\hl
gZk_e_gbx? FZl _jbZeu f_""mgzZjp2glbq _g@imhqgdhhgn_j _gpbb "k f_
guf mqzZklb_f ihk\ys_@glbx nlbabzljbg_kdhc kem ' [u |_jfkdh]h ¢
k =+
Lihnbf_gdB >bgZfbdzZ nhjfbjh\Zgby Z”~khj[bjh\Zgghc iezgdb gZ
dhfihg_glguo jZklI\hjh\ liIsfhnbB gdh EbBR_\ >jZpmg Dhg\_dlb\c
| _g_gby« \ui [=IM | _jfv % k
Lihnbf_gdB Bkke_"h\Zglmgb\mklilhcdhgp_gljd@blbhggnjgh]lh |_d& gby
jZglhgb ijb gZebqgbb Z~khj[bjh\Zgghc ieZdidb giin)\h jo gsh kkidgilx g u cg
‘'mjgZe <_klgbd I_jfkdh]lh mgb\_jkbl_|Z FZzZI_fZIlbdZ F_oZgbdz
I=GBM |_jfv + k
7TURPH@NR ,QVWDELOLW\ RI VROXWRFDSLOODU\ IORZ LQ
$ ,OLJHY BURILPHQNR SURFHHGLQJV RI W&RQ;;H U HoQUPEPHFHBG €
SUREOHPV LQ OHFKDQLFV $30 - aewWw 3HWHUVEXUJ 5XVV
7TURILPEHQNRYHVWLIJDWLRQ RI WKH G\QDPLFV RI D VXXIDFH
WLRQV RI VXUORFWD GURILPHQNRUD WYV XQ SURFHHGLBJV R
PHU 6FKERQIHUHQFH $GYDQFHK®G QBIURECHPYV LQ 0BW 3HWHL
-XOx J +
Lihnbf_gdB <azZbfh”_ckl\b_ | _q_gby FZjZglhgb k Z~khj[bjh\Zgg
[\hjbfuo ih\_jogkdigphguo \_s_kI\ Wdki_jbFbed_ \ ::BBhnbf_gdh
> R\Z[_ <b\bZgbgZmqgguc mjgZe <_klgbd JkpflkdB]hNmghdZ <ui
I=GBM |_jfv + k
Rfujh\Z B Bkke_"h\Zgb_ mklhcgb\hklb dEgpeayjgpbhdah_gby F.
]hgb hl khkj_~hlhg_ggh]h bklhggbdZ gZ k\h[h”ghi¢gbikrl\jotghkdb " b
: BFba_\ RBujh\Zz Dhg\_dilb\gu_ I_qgq_gby« \ui I=IMz1_jfv
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Hli_qZlzZgh k Jhih\h]hfBgb]liZgZe
\ 1bih]jZnbb barZll_gtkdhah gZpbhjhZevg
bkke ~h\Zl_evkdh]h ihg]hl mogd\g jkbl _1Z
1l_jfv Dhfkhfhevkdbec ij d
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