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> jZ\g_ \b”*"Zggy
K\eAhpl\h >_j dhfel_Im a egnhjfZpecgh€ iheelbdb MdjZ€ghb
D< « \eA ebigy jhdm

Fh\Z k1Zl ¢ + mdjZ€gkvdZ jhkeckvdZ ZgleeckvdZ
<ekgbd GZpehgZevgh]h | _ogeqgh]lh mge\_jkbl_Ind®@@iZmdg\tko gtz ~h

oh\bo \bA"Zgv MdjZ€gb \ ydbo fh mlv im[esdm\ZIbgpo jafreé\gZIla hbk jl
[mlly gZmdh\bo kimi_ge\ ~hdlhjZ « dZg~b”Z1Z gZmdag+&xZIjKkj*Z gh gZc

hk\elb « gZmdb MdjZ€ghb , AnAZIhd
Dhhj*bgZp-cg.
E E Lh\Z gygkvdbc ~ jl_ogheg@d@dd ijhn
D H =hj[mgh\ dzZg” |_dkg dgzZldgd ~hp
I FZjgq_gdh ~jl_og gZmd ijhnl_dg lgXrmhdhge” dhj G:G MdjzZ€gh
/[ :e_dkzg”jh\ ~jl_og 9gZmd ijhn |_og< ghmdh ijhn
N N =ez~rdbc ~jl_og gZmd ijhbc P j>I_shg”regAkndd ijhn
1 =jZ[g_gdh ~jl_og 9gZmd ifthnpl_eg=g2i@dvdjhn
< > >fbljb}gdh ~ j 1l _og gZmd ijhfn|l_tbtgNgz2mtlgeighn
< < JienZgh\ dzZg”™ |I_og gZmd ijhag”" XI_bgAg&Zmd ijhn
I H DzZqzZgh\ ~jl_og gZmd ijhfh jl<opg m&nddhi\hn
K 1 Dhg”jZrh\ ~jl_og 9gZmd ijhnj l<od ©®47\d _gdm »
= < EekZgmd " jl_og gZmd ijhrbc H* DI_BljZydmdkvidhn
< 1 GedheZzZ}gdh dzg” <kl gZm&él tjhndhlg =gZ2mjd j\ijhn
< Imey}\ ~jl_og 9gZmd ijhn j F_olg Jwsmddhhjhh
< ; KZzZfhjh~rh\ ~jl_og gZmd ijhnj | =ogF g&mmgdhjhr

A

J

X < Lbfhne}\ I_og gZmd ijhnj lFog dagmdjhnh

J ~"ZdpecgZ dhe

<eNih\erZevgbc j_~ZdlhfFeebo "~ jl_og gZmd ijhn

AZkl \e~ih\erZevghlh j<"ZdRZj&"Z dzZg”™ |1_og gZmd *“hp
<eNjih\erZevgbc k_HjXIZKjT}\Z dzZg” I_og gZmd ~hp

Qe_gb j_~dhe N*€hexo ~ 1 g ijhn X F <_ijbd ~ 1 g ijhn

== @_f jh\ ~ 1 g ijhn F < AZ]sjgydDebf gdijhri | g< ijhn

1 FZamj_gdh ~ 1 g ijhn < K I_IjmrbKIZ\bgkviiba ~ | g ijhn
N RbgdzZj_gdh ~ 1 g ijhn /THWWO WLHIID BUFRUR QU 3@DL
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'<LHF:LBABJH<:GGH? NHJFBJH<:GB? J:KQ?LGUO FH>?E?C
LI7ON:AGUO :KBGOJHGGUO ><B=:L?E?C >EY IJH=J:FFGHO KI?>U

GZ~Zgh ijbgpbib Z\IhfZlbah\Zgh]lh nhbfog\tiz&ggyntabfidh€ fh”_e_c ljbnZagbo-¥glzg Zjehjdrglb If «4y\doe]Jan h\ «
/XD ey jhajZomgdm €0 fZ]gelgbo ihjddyZfgBfmf kij§\ \h\bse iZd_Im )(00 I1hj*kbZfge_bkgh\b Zelhjblf
I_dkl ijh]jZzfb a "hdezZ~gbfb dhf_glZjypfdo "dgbe \BokZdh  dhjhldZ e<gkljmdpkdjbsihhh /DhDhlIEZ apbdezZ”b
hljbfm\Zgbo j_ameviZle\ Fh eb\hkle kde/ZD ghlhhd&idijjmixlvky gZ ijbdez”e jh&@ekgh]h Zhkblgjdiihgghlh
MblmgZ ihim geklx d<lI

Dexgh\e kehfiZlh™ kdegq_gbo _e_f_qgle\ fZ]gelg_)(ihte_Iljbjhdpahfivc Zkbgojhggbc ~\b]lmg Z\IhfZl
nhjfm\Zggy 1jZn*qgZ 1Z neabgqgZ fh"_ees /XD kdjbil

lhdZazgu ijbgpbiu Z\IhfZlbabjh\Zggh]h hfhjfbph\Edtbey §_nbabg_kdhc fh”_e_c ljganZa\did!|Z&bgoghg
Zelhjblfbg_kdhf yaud_ /XD “"ey jZkq_lhebo bZlighkdgubjhh \ ijhljzffghc kj_~_ igd~ KIZY¢0@Qu
I_hj_Ibg_kdb_ hkgh\u Zelhjblf b I_ithRjhijobjfdffdhkf_glZjbyfb nZce bkoh”"gdo_"&jgdddy dbdkljmdpby "e
jZ[hlu kh kdjbilhf /XD b ijbf_ju ihem@Zh¥fuchafmghklb khklZ\e_gghlh kdjbbijznxDk® @§Zfhpgokfljj_
j_Zevghlh gq_luj_oihexkghlh Zkbgojhlgghhkl0txb]ZH<dy f

Dexq_\u_ kehfizIh” dhg_qguo we_f_glh\ fZ]gblgh_Z ih€O0 ijhlphfZaguc Zkbgojhgguc ~"\b]Zl
Z\IhfZlbabjh\Zggh_ nhjfbjh\Zgb_ ]jZnlbdZkdEY_kMmbedD kdjbil

$WWHQWLRQ WR WKH SRSXODU )0I0IQHWLAH SUHRIKWQW OHWHKERGL YR Q@ RVKW KGIX P B U Q VA FF
HOHFWULFDO PDFKLQHV LV DWMWWHQBWIGY J7 & H< PIK @ ISRIHR E & N RHRLE DADK A REH© D W H B Q HR/IHI) W L G
DQG RQ WKH IRUPDWLRQ RI D 5HRNWHIQDRRG SO0 R SHISW HM W OMQIGY PORFEY B 6 V 3ALLAGFILGD F X URIH
IRUPDWLRQ RI VXFK PRGHOV RQ@ RRVHRW KHI[B R SSKHD \DHJ B QGSHOFIALRS G RIVGIG $5 (SH\RK Q VM &Z U RW \
DOJRULWKPLF ODQJXDJH /XD ZDKANTIXJHQWWOHJ UBW 6 G] H. QUWKR VWW B VN O 7IKIIR PS WRHU VRV D @ GXSRLYQHW
JHRPHWU\ DQG GLPHQVLRQV RIL @/G&XF®HRDI QR RUK U WH XS/KDN B PQ QLGP 3OP GR.IJ IL\Y B ®W RLUA R U PIE
GHVLJQ RI WKH ZKROH WKUHH ISW D VI LIPGIQRVWM R®) JAROMRID @ WEIW X FVG X WV H JRIL M. K Bl Q/W DS B B WL\A
JUDSKLF UHVXOWYV RI ZRUN V LRDW IRV WDKH ZSHORY WDD/P H § G DIQ@WIK G K BW 3RIQ VR IIRRD QWIN KIVSID B L
FRPSLOHG /XD VFULSW RQ W K HVHDHPHS G RV HVIKHIGXIFBVQ R QNPRWRU DUH SUHVHQWHG

.H\ZRUGQYQLWH (OHPHQW OHWKRG 0DJQHWKBVH SLRAIXIMWPL RQ 0P RWKRIW HD XOV P RIBW $IG\ M R EJIPC
PRGHOV /XD VFULSW

<\_"*_gbKms_kI\mxI| ijh]jzffgu_ ijhvZedigu cr_]h bkihevah\zZgby \ ijhp_kk_ ijl
"ey gbke_gguo jZkqg_Ih\ fZ]gblguo ilggycbh bkkezadh\Zgby WF
ebgguo we_dljhl_ogbqg_kdbo mkljhckl\ IjhjleljZdfazIljzl \j_f_gb jZzkqg_lqbdh\ klz
ihalheyxl mqgblu\zlv ~hklZlhqgh Ihdoaah_g_Zdnegmxk_jv_agufb ijb fgh]h\ZjbzZglc
]_hf_ljbx mkljhckI\ b g_ebg_cgu_ fZ]dbldu b kbcdljhfZ]gblguo iZjzf_Iljh\ WF
kI\Z n_jjhfZ]gblguo k_j~_qgbdh\ Kj_yd 1Zgbojhiy\AEgby bo ]J_hf_Iljb_c jzZaf_jZfb
Amdlh\ rbjhdh_ jZkijhkljZg_gb_ ihemdqbeR ijhbjAffE"\b guo qZkl_c
)(00 > @ hkgh\ZggZy gZ f_Ih~_ dhg_qggdpmkehfegbmgu_ ijh[e_fu fh gh ij_h”he.
b hjb_glbjh\ZggZy gZ jZkq_l "\mof_jgua@lbazydh¢hihkljh_gby ]_hf_Ijbg_kdbo
"hklZlhggh ey we_dljbg_kdbo fZrbgkdb fthéZkkloqWF mijzZ\e_gby jZkqg_Ilhf b
kdhc dhgkljmdpbb bf_xsbo ijZzdlbq_ikzdEfidjhhdhZZzlzd _ bale_q_gby h[jZ[hldb
jZee_evgh_ FI \ ij_~_eZo ZdkbZevghc dlepdugbd[dd "bfmx nhjfm j_amevIZIlh\

Ib\ghc qzklIb fh ghklb ihevah\Zl_eyf ijh]jZffu )(00 ij_-
1jh]jZffZ )(00 ~ey jzkq_IZ FI m _ bZ\éy [Imbgl_]jbjh\Zgguc \' g__ Ze]hjblfbq_
1 hl ihevah\Zl_ey jZajz[hldb dZdbo/XB[hBfZdZtZIpz | _i_jv azdexqZ_Iky \ gZil

g_kdbo fh*_e_c = nhjfme b kbkl_f mj\zZ\gl\gbxs_}hkdhfie_dkz ikKH]pafhi\ WIZ
Ilhqgh ke_"h\Zlv ijbezZ]Z_fuf bgkljmdpdyZqidbyibdy_Ilky \_kvfZ keh ghc 1Zd dzd
kljh_gblo hf_Ijbg_kdbo fhtlbe[jZ Zxsb®d_gby agZgbyfb \ h[eZklyo WF ijh]jZffbj
dhgkljmdpbx Wbablg_kdbo fhhlhdjZ Zxl_hjbb FI Gh wlZ az”~ZqZ \iheg_ hijz\»Z
sbo nbabqg_kdb_ k\hckI\Z fZIl_jbzZeh\ijih]jEdhAuvibridky h”bg jZa Z bkihevam_Ik
jZf_lju h[fhlhd b ihklhygguo fZ]gblhkI\GZ7Z?& keex[uf dhebqg_kI\hf ihevah\ZIl_e_
Ah\Zlv bgkljmdpbyf b ijb bale_q _gbb peymewlZIki\ q gby \ukhdhc wnn_dlb
jZkg_lZ FI b bo bkihevah\Zgbb jZkg_lh\ FI b we_dljhfZ]lgblguo izZjzf_Iljh\
ljb wdkiemZlZpbb ijh]jzffu )(00 n[o®keMVhjhf jZajz[hlZg dhfie_dk kdjbilh)
e_ggu_ ~_ckl\by \uihegyebkv b _s_"dvwihdgyklhkyg_jZIhjh\ > @ Wlb ijh
\imggmx GzZb[hevr__ \j_fy jzZkqg_Ilghdb\HEgZyll fgEZ]hdjZIigh ih\ukblv ijhba\h”~bl_
nhjfbjh\Zzgb_ ]_hf_Iljbg_kdbo b nbabqgjzkkdibdqgfthd*hle bcijb wihf _s_ h[_ki_qgblv \he
b bale_q_gb_ ihemgZ_fuo j_ameviZilhempgZlkpywhhNzdBo iZjzf_Ijh\ b o0Zjzdl_jbk
1Zd”_ gZ ij_h[jZzah\Zgb_ bo \ nhjfm djblhugmxijYebqg_kdb g_\hafh gh ihem¢

« < B Fbeuo
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©jmqgghfa j_"bf_ jzZ[hlu k ijh]jZffhc DX GAkq®Zu\Z_ Iky M bhkZijZ\e_gzZ \ klhjhgm
hkgh\_ wlbo kdjbilh\ fh'gh m _ [W&s_ghkey Fdh+ ih klj_ed_ KQkbf\hehf
jZajZ[Zlu\Zlv ZgZeh]lbqgu_ ijh]jZffgu_ 4jW{fidbu_ klZIhjZz ih~jZamf_\Z _ lky kbff_
"ey "im]bo WF gZy lj_onZagZy kbkl_fZ nZaguo Ihdh\
P_evx~"Zgghc jZ[hlu y\ey_Iky ij_"klZ\e_gb_ lys .pvFRZAWW
ijbgpbih\  khklZ\e _gby  kdjbilz /XD “ey
Z\IhfzZlbabjh\Zggh]lh nhjfbjh\Zgby ]_hf_Ijbq_'-k%h,eVFRX/vW/S
b nbabg_kdhc fh”_e_c Ij_onZaguo Zkbgojhgguao
MblzZl e ¢ L:> + gZb[he . jzkijhklizg ggié BV REW /S
hI\_IkI\_gguo ij_"klZ\bl_e_c k_f_ckl\Z WF w @ fy,+ Zfiebl®d Z m]eh\Zy qZklhlZ
Lj_[h\Zgbyfb d IzZdhc ijh]jZff_ y\ey_ gkygZevguc fhf_gl \j f_gb Ihd \ nZaghc
mgb\_jkZevghklv k lThgdb aj_gby \hafdh:ghzh yZpfhelImrghifm kgig \ghK +
\Zgby ]_hf_ljb_c b jzaf_jzfb ijh_dIbjmefyo kiy><*iZaZo klZlhjz gz jbk ihdZazZgu
ijb fbgbfmf_ \\h~bfhc bkoh”ghc bgnhjfikplmbxstb b gZijZz\e _gby nZaguo Ihdh\ agZz
lhevdh \ gbkeh\hc nhjf_ i_j_ ~ bo kbf\heZfb “he gu [ulv _s_"h[Z\e_g
JZkg_lgZy fh~r_ev L:> flgh\_gguf agZqg_gbyf
>ey beexkljZpbc d ijh]1jZzff_ 1j\mgytlh  qlh ByKnZaghc h[fhIdB ih
q_luj_oihexkguc L:> k dhjhldhaZfdgmdhkghffmldhcgbb \\ jom hjb_glbjh\ZgZ ih hk
jhlhjz fhsghklvx d<l ijh_dlgu_ mdjdbjliixIky nZagu_ h[fhldb b khhI\_IkI\ g
dhihjhlh _kiv \ > @ Hg jZkkqgblZg gZqg@ihdbrizawpz _ihwlhfm _]h \_jogbc am[_p

nZagu_ gZijy8ygb_< b Ihd klZ/hjZ: ~ g ih \_jlbdZevghc hkb nZagu_ ahgu dhgk
ijb gzZklhl,_ =p I1Zau jhlhjZ \uihe&yXfkyjbggu hlghkbl_evgh wlhc hkb Z ih g.
aZdjulufb k i_j_fugdhc [_a kdhkZ hgbhylfdZhéhAlkjZkbff Ijbgqgu <k_ hklZevgh_ &

hrghkehcgZy ~bzZf_ljZevgZy jZkijk\he_ihgdypbbgi\ihfzibg_kdb \ az\bkbfhklb ¥
0zZjzdl_jgh ~ey L:> hij_~_e_gghlh mjhy\py dbkghkildb] iBeckhijh_ fh | [ulv ex[uf
Jy~ izjzf_ljh\ ~zZgghlh L:> g_h[oh"tMMp@h\2Zgy ihabpby jhihjz  fh I [ul
nhjfbjh\Zgby _]lh jZkqg_lghc fh”_ebijhipa\hewikyc Z _1h ijhgmf_jh\Zggu_
"Ze__\ nZce_ bkoh”guo *“Zgguo "ey KPpkihfm ¥Ry az~Zgb f dhhjrbgzimy i_j\h]h i
>delyhij_]Zethaﬁpblt()bk\l ifjh]jLfo_\ )(]Oho[egthey]%{d \_jlbdZevghc hkb b k*\bgmlu
we _dlj gblghc _fu L:> _1hAjhi1g _ hef4y ]*4y+ gqbkeh iZzah\ jhlhjZz
k_q_gbb \u]Jey”bl dZd gZ jbk A“_J_H]Yfz_ﬁzgeeb%%j%d]z jhlr?jz \ j_bf_ éhbegZe
rljboh\dhc ijh\h~gbdh\ \ IZQZO ku”@i]j'tﬁﬁ@@‘%gﬂﬂ Zki_dlhf ihA]hlh\bl_evghc jZ[h
nZagu_ ahgu hifhldb:iklZ&tjZb KK ¢ izkg _Im FI \ L:> y\ey Iky hij_~_ e _gb_ ac
b~r_glbnbpbjh\Zggu_ h[hang_gbyfbméh@thﬂguﬁ jhlhjz Z 1Zd°_ bo nZah\h]h k

agZq_gbc nZaguohhbiih\ ih highr_gbx d IhdzZf h[fhldb klZIhjZz dhlhju
az”"Zgu k h[h[s_gghc gme_\hc gZgZevghc
WIlh \hafh gh ijb mq_Il_ ijh_dlguo ~Zgguo

bkihevah\zgb_f \_dlhjghc *bZz]jzffu qglh ih’
ij_"klz\e_gh \ > @ GZ hkgh\_ wlh]lh \ djzlI
ij_~klZz\bf nmgdpbx fghl]hnZaghc kbkl_fu f]c
guo agZq_gbc Ihdh\ \ kl_j'gyo dhjhldhazf
jhihjz Z bf_ggh

/ '
Ly . wVL@ N Dg Dy Dy
]I*"_N «4y £ ghf_j iZzazZz khhiI\_IlkI\_ggt
jibk |, @ x/_,Ut ZfiebIm~Z nZagh]lh IhdZ jhlhj:
> ckl\mxs__ agZq_gb_ nZaghjtb Ihdz jhl

\

nZah\uc kMNPJey [ jmlky g _ihkj_~kI\ _ggh
ijh_dlguo "Zgguo > @ beb hij_~_eyxlky gZ
ih f_Ih”~bd_ baeh _gghc \ > @ LZ

jZkkfZljb\Z _fhlhyL:>: bDw f ijbqg_f
hljbpzl_evgh_ agZg_gb_ mlez ~"Z_1| hlklZ\Zc
Ihdh\ jhihjz hl ©\hegu? Ihdh\ klZIhjZz
H[sZy o0ZjzdIl_jbklibdZ kdjbilz /XD
/IXD £ wlh [ukljuc e _]Jdbc b m~h[guc kdjb
Jbk + JZkq_lgZy fh” _ev we _dljhnZjydblgh¢jzffbjh\Zgby dhlhjuc kha”rzZ\Zek
kbkl _fu L:>\ _]h ihi_j gghf k_q_ighlhzffbjh\Zgby [Za ~Zgguo Ijhklhc kbglZoc

S . e . ]dhk \kljZzb\Zghb /IXD \ ~jm]b ijh]j
Ijb ihkljh_gbyo fh”_e_c¢ L:> \ kdjﬁ)[rﬂgf) ]/XDg yrbjhdh jJZk]ijh_kIjZ]g]J

| [ 4% Po
bkihevam_Iky ijyfhm]lhevgZy kbkN\_fzZ E)fjh-zh 925 X D £ | hiAr h hfi
I1zd"_ iheyjgu_ dhhibgdM]ah\Zy dhhjr gz%z%% by -/ bf__ —evgh dhfibey

(pazno# 30mbI [6]
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bkoh~ghl]h yaudZ \ \uihegy fuc dh” b \bjhmPgv[jegrhxZcrbo d[Mddt dIh\

fZrbgm ~ey \uiheg_gby k]_g_jbjh\Zg®h]BVHICH Kk WAQIR & He

yley_| kh[hc yaud k ~bgZfbq_kdbf PHiBVH® HFWNYH IR H @Wd

Ibih\ "Zgguo |I_j_f_ggu_ yaudzZ fh]mRLBMAOHEM DWURVHIFZHQW

agZq_gb_ ex[h]h 1biZz <k_ agZq_gWLBVHXDHRKFWMOOWDEHOD [ehdZ

0ojZgblvky \ i_j_f_gguo bkihevah\ZI|WwdyBY HQOWLI DR Xj®iiZ

Zjlmf_glh\ ijb \uah\_ nmgdpbc b \ha\jZs&hvikph\2gb _

\b”r_ j _amevlZIZ bo \uiheg_gby /XD WEeBPILURNRU\YyMGLW \u[jZgguo h[t_dlh\

yaudZ dhlhjh_ fh gh \kljZzb\ZIv \ hijphleid*g@mgh ebgbb ijhoh”ys_fg\g_j_a I|h
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PLBVHOHFWDUFVHJPHQW [ \ PLBVHOHFWJURXS
\ UU VLQ 3L [ [I\ PLBFRS\URWDWH WUD 4U
PLBVHOHFWDUFVHJPHQW [ \

GZagzZq Iqd ebgbyf b ~m]zf ]jmiiu Jbkm_f hdjm ghklv \ZeZ jhlhjZ

PLBVHWQRGHSURS Lhqdb \_joZ b gbaZ hdjm ghklb
PLBVHWVHJPHQWSURS PLBDGGQRGH UUY PLBDGGQRGH U
PLBVHWDUFVHJPHQWSURS PBVHJ PBVHJ

PLBFOHDUVHOHFWHG Jbk Z E_\Zy b ijz\Zy ihemhdjm ghklb

<u”_e_gb_ihemqg_gghc kl _gdb iZzaZPLBDGGDUF uuy uuy PBVHJ
b hih[jZ  _gb kbff _Ijbggh hkb o PLBDGGDUF uuy Uuy PBVHJ

PLBVHOHFWJURXS Jbkm_f hdjm ghklv ih~ iZzazZfb jhihjz
PLBPLUURU UUH UuuQ [K UU jZ"bmk hdjm ghklb
PLBFOHDUVHOHFWHG Jbk [ Lhgdb \_joZ b gbhaz djm]z
ljh\h~*ylky b jZaf_qZxlky ebgby bPLBDGGQRGH UUQ PLBDGGQRGH U
"m]z b bf gZzagZqgzZ_Ilky JjmiiZz E_\Zy b ijZzZ\Zy ihemhdjm ghklb
D DWDQ \D [D PBVHJ PLBDGGDUF UUQ uuaQ PBVHJ
e e PLBDGGDUF uuQ UUQ PBVHJ
fem T e T JZaf_qZxlky lhgdb p_gljZ L:> b ~m]
T b "m]b \ZezZ ih”~ iZzazZfb jhlhjZz
PN ¢ PLBVHOHFWQRGH PLBVHOHFWQRGH
O __".|" O T PLBVHOHFWQRGH uuy
ST T A PLBVHOHFWDUFVHJPHQW UUY
6 . ' Iy PLBVHOHFWDUFVHJPHQW UUY
_'_'_'_'—3—__ I PLBVHOHFWQRGH UUQ

: o _PLBVHOHFWQRGH UUQ
Jbk £ RZJb ihkljh_gby iZaZ jhphjgVHOHFWDUFVHJIJPHQW UUQ

LI KU! H WKHQ * _keb _klvi_j fuddZBVHOHFWDUFVHJPHQW UUQ

PLBDGGVHJPHQW [E \D [E \D HQG <u”_e_gguflhqdzf b *m]zf [jmiiz

PLBDGGDUF [D \D [D\D D PBVHJ PLBVHWQRGHSURS

LIKU!H WKHQ PLBVHWDUFVHJPHQWSURS PBVHJ
PLBVHOHFWVHJPHQW [E HQG PLBFOHDUVHOHFWHG kgylb_ \u"_e_g
PLBVHOHFWDUFVHJPHQW UUH . _ _ _
LI KU! H WKHQ Jbkm_f hdjr_n ghklv |hk_]__"bg_ aZahjz
PLBVHWVHJPHQWSURS HREQHJ  “himkibfuc jZzaf_j k_]f_glZ
PLBVHWDUFVHJPHQWSURS PBVHJ _Lhagdb kijZ\Z b ke_\Z gZ hdjm ghklb
PLBFOHDUVHOHFEWHG Jbk \PLBDGGQRGH UG PLBDGGQRGH UG
<u™ e _gb_ b ih\hjhl izaz gz <_jogyy b gb gyy ihemhdjm ghklb
iheam[ph\h]lh rZ]Z \\_jo gZ~ hkvx o PLBDGGDUF UG UG PBVHJ
PLBVHOHEWJURXS PLBDGGDUF UG UG PBVHJ
PLBPRYHURWDWH WUuD SDXVH l_hf_ljbgq_kdzZy fh”_ev ]hlh\Z
Jbk ] Jbk
Hij ~ e _gb_ dhhjrbgZl lqgd b dhiby
__ih” hkv o wlh Iqgd e T T T
X WuUD Ju DWDQ \D [D [ UUH FRV e )

\' UUH VLQ X PLBDGGQRGH [ \
[jh\hAbf "m]m f_""m lhqdZfb
PBVHJ X X Ju
PLBDGGDUF [ \ [ \ X PBVHJ
<u”_ey_ f lqd b "m]m hdjm ghklb
b gZzagzZqz_f bf Jjmiim
Jbk n
PLBVHOHFWQRGH [ \
PLBVHOHFWDUFVHJPHQW UUH
PLBVHWQRGHSURS
PLBVHWDUFVHIJPHQWSURS PBVHJ
PLBFOHDUVHOHFWHG
Am[ph\h_ ~_e_gb_ jhlhjz klzZ\blky \
ieZgh\mx ihabpbx i_j\h]h izaz
PLBVHOHFWJURXS X wubD DU
PLBPRYHURWDWH X
WIh ~_e_gb_ dhibjm_Ilky b ihemqgZ_Ilky
ihegZy kljmdImjZ iZah\ jhihjZz
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KHA>:GB? NBABQ?KDHC FH>?EB LPABDGGEORFNODEHO [\
K\hckI\Z fZI_jbzeh\ b lhdb h[fhlhd PLBVHOHFWODEHO [ \

AZ~"Zgb_ k\hcklI\ b IhdzZ \ iZam
FZIl_jbZe k g_fZ]gblgufb k\hckI\Zfb PLBVHWEORFNXRRS IH LVBQDPH 1BJUS

PLBDGGPDWHULDO PXR PXR PLBFOHDUVHOHFWHG HQG dhg_p pbde:
AZ"Zgb_ fZI_jbZeZ \ qZklyo aZahjZ HQG dhg_p i_j [hjZ iZj ihexkh\ ih ]
F GHOWD [ UGF [ UG F HQG dhg_p IXQFWLRQ WRNBID]
JZkklZzgh\dZ f_lhd k\hckl\ JZKkij_~_e_gb_ Ihdh\ ih r_klb nZaguf
PLBDGGEORFNODEHO | ahgzf h[fhldb klZl gZ \k_o ihexkZo
PLBDGGEORFNODEHO | ]DS WRNBID] ,$ 8
PLBVHOHFWODEHO | ]DP WRNBID] , $ ' $
PLBVHOHFWODEHO | ]DS WRNBID] % %

ljbk\h_gby f_Idzf g_fzZ]gblguo k\ kI\|DP WRNBID] , % , %
PLBVHWEORFNSURS PXR IH ]DS WRNBID] & &
PLBFOHDUVHOHFWHG ]DP WRNBID] & , &

<\h” djb\uo gzZfZ]gbqb\Zgby klZeb < &zl jbZe b Ihdb \ iZaZo jhlhjz

Nmgdpby \\h*"Z < G b k\ \ k_j*_qggbdhfieblm~Z b bfy nZagh]h IhdZ jhlhjZz
IXQFWLRQ %B+ EKBQDPH 6W GVO NPU ,U A vwu ,U 1FU

FZl _jbZe mqZzkldZ fZ]gblhijh\h~Z Ul KU kj_~gbc jZz*"bmk kl_j'g_c
PLBDGGPDWHULDO 6@&VO N)H | _j_[hj izah\ jhlhjZ b bo dhhjAbgzlZz

Hidjulb_ nZceZ k bf g f EKBQDPH IRU] 4U GR DL ] WUD DU Ju
NULY RSHQILOH EKBQDPH W[W NZau b lhdb kl_j'g_c h[fhldb jhIhjZ
VWU UHDG NULY O kgylb_aZ]hdé&hRHZS ] wubD DVU DU JU
UHSHDW hi_jZlhj \ha\jZIlZ pbdeZ qlLfHy,UP VLQ DFL

Ql _gb_fZ]g bg”"mdpbb b gZijy ' _gghkdhhj*bgZlu kl_j°g_c \ iZam
E UHDG NULY Q K UHDG NULY [QU VLQ DL \' U FRV DL

ljbibku\Zgb_agZq_gbc % b + bf gbFAWBQDPH VWU ] bfy hq_j_~gh]lh IhdZz
PLBDGGEKSRLQW 6W E K K\yav bf_gb IhdZ k _1h agZq_gb_f
ljh\_jdZ ~“hklb"_gby dhgpZ nZceZ PLBDGGFLUFSURS FLUBQDPH LUT
XQWLO E DQG K >h[zZz\e_gb_ b \u”_e_gb_ f_Idb k\hcklI\
AZdjulb_ nZceZ b dhg_p IXQFWLRQPUKWBBGGEORFNODEHO [\
FORVHILOH NULY HQG PLBVHOHFWODEHO [\
Ilh~1hlh\dZ k\hckl\ mgzZkldh\ AzZ"~Zgb_ k\hckI\ IhdZ \ kl_j gyo
fZlgblhijh\h~"Z gq_j_a \uah\ nmgdpbbPLBVHWEORFNSURS PXR I H
Djb\Zzy gzfzZz]gbg kibghd k_j» ggbdHLUBQDPH 1FU
PYL JHWB%B+ EK\ 6W\ N)H PLBFOHDUVHOHFWHG

Djb\Zzy gzfzZ]l]gbg am[ph\ k_j» qggbdt\QG dhg_p rZ]h\ ih iZzazf jhlhjz
PYL JHWB%B+ EK] 6W] N)H
AZ~Zgb_fZl_jbZeh\ b k\hckl\

FZl_jbZe b Ihdb \ iZaZo klZlhjZz mqgzZkldzf klZlhjzZz b jhlhjZz
:fieblm”~Z b agZq_gby nZaguo Ihdh\
,VP ,V A DV F 3L FZl_jbze \ ahg_ debgv_\ klZlhjZz
,$ ,VP FRV % ,VP FRV F | _j_[hjiZzah\ klZIhjZ b bo m]he
,& ,VP FRV F IRU] 4V GR DL ] wvD JU

Nmgdpby ey az~Zgby Ihdh\ b k\hcklI\
\'iZaZo nZaguo ahg h[fhldb klZlhjZz Dhhj*bgZlu ahg debgv_\ \ iZam

IXQFWLRQ WRNBID] Q LVBQDPH LVUBUOMISKY [ U VLQ DL \ U FRV DL
Q ghf_jnzZaghc ahgu kf jbk PLBDGGEORFNODEHO [\
LVBQDPH +=bfy IhdZz LV agZg_gb_Ihdd” e _gb_ ahgu b az”~Zgb_ k\hckl\
1BJUS ghf_j ]jmiiu PLBVHOHFWODEHO [\
U UVL KV + kj_"gbc jZ"bmk iZzah\ PLBVHWEORFNSURS PXR I H
K\yadZ bf_gb IhdZ kh agZq_gb_f lh®#ZBFOHDUVHOHFWHG HQG iZah\ klZlhj:
PLBDGGFLUFSURS LVBQDPH LV FZl_jbZe ey kibgdb k_j~_qg klZlhjZz
IRU] S GR i_j_[hjizj ihexkh\ \ UVH K\V PLBDGGEORFNODEHO \
P Q ] PV ghf_j nZaghc ahgu PLBVHOHFWODEHO \
Pbde i_j_[hjZz izah\ nZaghc ahgu PLBVHWEORFNSURS 6W\ IH
IRUT TVS GR L P TVS T PLBFOHDUVHOHFWHG
M]l]eh\Zy ihabpby b dhhj*bgZlu iZzazZz FZl_jbZe ~ey am[ph\ k_j*_qg klZlhjZz
DL L wWVvD JU IRU] 4V GR pbde am[ph\ b bo m]eu
[ UVLQ DL \ U FRV DL lheyjgu_ b ijyfhm] dhhj*bg am[ph\
>h[Z\e_gb_ b \u”r_e_gb_ f_Idb k\hckbL ] wvD JU ULV UVL KV

<ekgbd GLM ©O1l12 )
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[ ULV VLQ DL \ ULV FRV DL ZULWH AZ\ jr_gb_ijh]jzffu 2U?Q
>h[z\dZ b \u”_e_gb_ f_Ihd k\hckl\ ZULWHWR AZdjulb_ nZceZ j_amevliZIh
PLBDGGEORFNODEHO [\ PLBFORVH AZdjul "hdmf_gl
PLBVHOHFWODEHO [\ ij ijhp_kkhjz fz]g_lIbafz
AZ~Zgb_ k\hckI\Z f_ldb b mgbglh_gh _1h hdgh
PLBVHWEORFNSURS 6W] I'H J _amevlZlu jZ[hlu ijh]jzffu
PLBFOHDUVHOHFWHG HQG am[ph\ KIEk NI _ggzy nbabdh ]_hf_ljbg_kdzZy
FZI_jbZe "ey yjfZ jhilhjZ L:> ij_"klZ\e_gZ gZ jbk + hgZ kdhibjh
F_IdZ k\hckI\ b __ \u”_e_gb_ jZgz dhfivxl_jz \ ijh]jzffghc kj_~_ )(00
\ UUY K\U PLBDGGEORFNODEHO "\"g7 jpk AZgu gZleyrgu_ j_ameviZl
PLBVHOHFWODEHO 1\ FI A~ kv ihdzZazZgu Ilhgbjh\Zggh_ jZkij

Az~Zgb_ k\hckl\ f_Idb
PLBVHWEORFNSURS 6W\ IH
PLBFOHDUVHOHFWHG

FZl_jbze "ey am[ph\ jhlhjZ dhlhju

iehlghklb IhdzZ \ iZzaZo klZlhjZ b jhlhjZ ¢
eh\uo ebgbc FI \_dlhju fZ]gblghc bg"mdp
Djhf_ wlhlh _kI_kI\_ggh ihemqgz_lk
kh Abg _gu q_j a ahgm ih” gbfb —[T;:/rhc hit f qbkeh\h_c bgn_thZpbb .dh|_hj
CA ‘N n e_gzZ\ > @ b “"jm]bo jZ[hlZo : \ ijb
DhhjrbgZlu "ey f_Idb b __ Ah[Z\e g% . _
fmwlhc bgnhjfZpbb g_ h]jZgbq_g b \k_
X DU WUD JU U UUH KU \ U FR—Vh%I hAbfhklb hi ibih\Zaby Kk
[ UVLQ X PLBDGGEORFNODEHO [9+"10 l_1D] gby k g_X

<u® e _gb_f_ Idb b az~Zgb kK\hckl\ Ba \k_]h ebklbg]Z nZceZ j_amevIZlh\
PLBVHOHEWODEHO [\ - T jZ ihdZzau\z_f |Ilhevdh _]lh gZgZevgmx b d}
PLBVHWEORFNSURS 6W] IH Ib Z bf_ggh
PLBFOHDUVHOHFWHG kgylv \ur_¢éHELIH?GB? FH>?EB L:>

FZl_jbzZe ~ey i_j _fuqdb jhlhjZ 7$B”B BQ hl
LI KU!H WKHQ _keb hgzZ _klv ljh]jzffz /XD7$'B0& hl

| j_[hj iZah\ jhlhjZz b bo dhhj*bgZlu .V U DVU
IRU] 4U GR S 4V 4U PV TVS WS
DL ] WUD DU JU ULU UUH KU 1V 1FV DV

[ ULU VLQ DL \ ULU FRV DL

F 1dZ k\hckI\ b __ \u~”_e gb_ We dljhfZ]gblgu_ fhf_gl b fhsghklv
PLBDGGEORFNODEHO [\ OHPV G 3HP d<lI
PLBVHOHFWODEHO [\ Mki_rgh_az\_jr_gb_ \k_c ijh]jzZffu jZke

AZ~Zgb_ k\hcklI\ f_Idb Bgkljmdpby ih bkihevah\Zgbx kdjbilz
PLBVHWEORFNSURS 6W] IH >ey bkihevah\zZgby kdjbilz ihkljh_gby
PLBFOHDUVHOHFWHG ]_hf_ljbg_dhc fhA_eb L:> g_h[oh”bfh ke_
HQG HQG i_j_[hjZ i_j_fuq_d NZce kdjbilz k jZkrbj_gb_f OXD

FZI_jbZe \ZeZ jhlhjZ nZceu k bkoh~rgufb ~zZggufb “ey ihkl

F_lIdZ ~ey fZI_jbZeZ b __ \u”"_e_gb_] hf Ijbb b nZceu k ~Zggufb ~ey ihkljh_gt
\UuuYy PLBDGGEORFNODEHO \ gzfZ]lgbgb\Zgby “he gu gZoh~blvky \ h”Agh
PLBVHOHFWODEHO \ AZimkdZ _f ijh]jZffm )(00 b \ f_gx

Az"zgb_ k\hckl\Z f_ldb \u[bjZ f hipoXHQ /XD VFULSW
PLBVHWEORFNSURS PXR >Ze_ _ \ ihyleyxs fky hdg_ gZ~h

PLBFOHDUVHOHFWHG kgylv \u”_@¢9Psmxky izidm kh kdjbilhf /XD \u[jz
_ o A b g_h[oh~Abfh_ bfy nZceZ k ijh]]
pEEL;J[I>HEDGo?\GHB? J:KQ?L: F"GBLGH‘HiaﬂﬂEP{_gby nbabdh ]_hf_ljbq_kdhc fh~ et
Q ] Z\br_ ¢ (QWHU beb ~"\hcguf debdhf

| _j_clb d ihdZam j_amevlZIh\ jZzkq_ . S .
PLBORDGVROXWLROQ Wrﬁlrbnazsebmklblv ijhljzffm dhlhjzy Zdlb)\

L klh i 7 Kk | w lihfz fhf v >Zevg_crb_ _ ihkljh_gby fh" _eb
zuEWH\u\(/:vé_d?jTufZ]ZBc:gju_ f]hgf_gl b9 %Jh]jfoZ /XD Vuihegy_ | z\IhfZlbg_kdb
fhsghklv 2U?Q _eZgbb \ |Jh]J_fom fh]m_l [ulv \kIZ\e_gu__d
<u”_e_gb_ [ehdZ jhlhjzZ 3DXVH dhlhju_ h[_ki_qgzZl hklzgh\ ijh
PRBIJURXSVHOHEWEORFEN dzZ ~hf dhgdj _Ighf f_kl_ lhke_ ijhkfhljz I
Kgblu\Zgb_ we_dljhfZ]gblghlh fhf_ghtahl[jZ" _gby gZ wdjzg_ dhfivxl_jZ dez\b
OHP PRBEORFNLQWHJUDO oHP BlEWhoHP"he blv \uiheg_gb_ ijh]jZffu
PRBFOHDUEORFN kgylh \ur_e_gb_  <klZ\e_ggu_\ "_eZl _evguo f_klZo ij
We dljhfZ]gblgZy fhsghklv L:> dhfZzg”u PLBVDYHDV QDPH ihalheyxl Kkt
3HP OHPV 3L IV S j_"ghc nZce k I_dmsbf £ ijhf_"mlhgguf j
ZULWH IRUPDW OHP | OHP G Ihf ihkljh_gby fh~ _eb L:> ih” ijhba\hevgu
IRUPDW 3HP | 3HP H d<l g _f QDPH gZijbf_ j QDPH JHRPBPRGB
2U7?Q
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Jbk * =jZnbq_kdh_ ij_"klZ\e_gb_ Kifatjbggrkadimbdht hep L:>

Bf _ggh 1Zdbf kihkh[hf khojZg_gu beexklj
ij_~klZ\e_ggu_ gZ jbk + b khijh\h *Zxsb
\_~_gguc I_dkl ijh]jzffu £ kdjbilz /XD

<u\h~?

lj_~klz\e_gguc kdjbil /XD ~Z_I rbjhdb_
fh'ghklb ihevah\zl_eyf ijh]jzffu )(00 \ kha"Zz
jZkg_lguo fh”_e_c ey h[_ki_gq_gby jZkg_Ih
guo ihe_c b we_dljhfZ]lgblguo izZzjzf_ljh\ L:>
kdjbil mgb\_jkZe_g k Ilhgdb aj_gby ]_hf_Ij
jZaf_jh\ b kljmdImju we_dIljhfZ]gblghc kbkl_
\ jZzfdZo bo jZkijhkljZzg_gghc Ibih\hc dhgklj
GZ [Za_ jZkkfhlj_gguo ijbgpbih\ nhjfbjh\Zgb
g_lguo fh~r_e_c fhlml [ulv jZajZ[hlZgu ZgZe
kdjbilu *ey “jm]bo fh*bnbdZpbc dhgkljmdphbl
Ajmlbo Ibih\ WF

Kibkhd ebl_jzImju

== JLQLWH (OHPHQW OHWKRG ODJQHWLFV 20G9t
Jbk  + =jZnbq_kdh_ ij_AkiZ\e gb_ j 2&Wev|Z B0l ,QVWDOOLQJ ([HFXWRBEOH + J.
JZ[hIU IJh]szfu )(00 KWW S ZZ2Z IHPP LQIR ZLNL 20G9HUVLRQV

Fbeuo < B :\lhfZlbabjh\Zggh_ nhjfbjh\Zgb_ jZkq_lgt
N e_c Imj[h]l_g_jZlhjh\ ~ey ijh]jzffghc kj_~u )(00
< B Fbeuo G < lheydh\Zz ?e_tHhhlodgedZ « _e_d

<ekgbd GLM ©O1l12 )
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+ + < + K GRL ; QR SS GRL ;

Fbeuo < B :\lIhfZlbabjh\Zggu_ jZkg_Ilu \ ijhQLOfyKc 9 , 3RO\DNRYD 1 9 $YWRWDIW LYLUR
kj_~_ )(00 "bgZfbdb we_dljhfZ]gblguohijhp_ KKWBRIMWDIPPQR\ VUHGH )(00 GLQDPLNLY HOWHNW U I
1_g_jZlhjh\ < B Fbeuo G < Ilheyd®pidZ « ?& AUBRIHQHUDWRURY >$XWRPDWHMRFDOWXOPRY/

_e_dljhf_ozgedz + + ¢ * K GRL JHQHUDWRU HOHFWURPDJQHWLF BURGRAMNYQMV
; Y(OO@(OHFWURWHNKQLND L (OHFW URPHNKMFLN
Fbeuo < B lheydh\Zz G < Hij_"_e_ghuowe_dIljM@QHIWII RPHKDQRFVY SS GRL
iZjZzf_ljh\ b nZah\uo khhilghr_gbc \ InZjNh]_g_jzZlhjZo
Ihfzlbabjh\Zgguf jZzkgq_Ihf fZ]gblgh]h gthey \ i@\ K 9 3RO\DNRYD 1 9 2SQHWROHKQLH
kj_~_)(00 ?e_dljhl_ogedZ « _e dljhf+0Zg®IDZUDXPHWURY L IDJRY\LK VRRWQRVKHQL\
< £ K GRL : DYWRPDWL]LURYDQQ\LP UDVFKHWRPPPRQRQLWQ
<hev~r_d : B We_dljbg_kdb_ fZrbgu HHErbguMUHGHJH00 > HWHUPLQDWLRQ RIUNOMHF® SR P HC
lhdz : B <hev~”_d < < Ihih\ £ K[ Ikl_j UHODWLRQV LQ WXUER JHQHUDWRY A\ WKKHH D
Dhiueh\ B | ljh_dIbjh\Zgb_ we_dljbq_kdboQHWitHg ILHOG LQ WKH VRIWZOOHF WVQRWHRERBH §
B | Dhiueh\ N : =hjybgh\ ; D Dehdh\ ®OHFWURPHNKDQLND * (OHFWBHKD® IHYILQHHU
j_~ B | Dhiueh\Zz + F Ba”“Zl_evki\h XkZcl QR SS + GRL ;
Fbeuo < B Qbke_ggh ihe_\hc ih\_jhgqguc Z9ROGHN $ SRERHNW WLFKHVNLH PDVKLQ\L
guo iZjZf_ljh\ lj_onZaguo Zkbgojhgguo "\BHUHPHQQRIRHFRMNDLFDO ODFKLQHV ODFKLQHYV
< B Fbeuo E < Rbedh\Zz ?e_dIljhf_dHQW@ 63E 3LWHU 3XEO S
_g_jlha[_j*lZxqge kbkl_fb <bimkd + .RS\LORY , 3 *RU\DLQRY ) $B3URHORNRR YD QL
Fbeuo < B Qbke_gh ihe _\hc ZgZeba fo]gblghH@HMWW LFKHVNYKIJPDRKHQHFWULFDO PDFKLQH)
nZagh]lh Zkbgojhgghlh ~\b]zZl_ey \ klZlbd_ 3XEO _ S
< B Fbeuo E < Rbedh\z <ekgbd GLM O@IOOIRK K_jsy 6KLONRYD / 9 &KEXQHMIQQRQHFOQH Y
©?e_dljbqge fZrbgb 1Z _e_dljhf_o0Zgeqg_ SUYRMNWQ@W K SDUDPHWURY WUHKAD3}QXLPKHDNL QK
_g_jl*€® + O GLM ©0112 + o #BKOO\ ILHOG FRQILUPDWRU\ @®OONYRWY PIRIV RUK

VLJQ SDUDOHMMWURPHKDQLFKQL L HQHUJR]EHU
SHIHUHQFHV WUDQVOLWHUDWHEOHFWURPHFKDQLFDO DQG HQHUJ\ VDYLQJ V\V

3)LQLWH (OHPHQW OHWKRG ODJQMWLFY SSQG9HUVLRQV )(0

2FW 6HOI ,QVWDOOLQJ ([HFXWDEHO\NKHYpo | PE RYPW 9 &KLVQHWR RBROSRAIL
KWWS ZZZ IHPP LQIR ZLNL 20G9HUVLRQVWUHKHBIRRIR DVLQKURQQRJIR GNH JDMXIRE LI DO
OLO\NK 9, 3RO\DNRYD 1 9 $YWRPDOLHLGRPEORDRREOINLY RJI WKH PDVEHWIGX FIWHICR®) FPIROV

UDVFKHWQ\LK PRGHOH\ WXUERJH@HUBWRYWY WA %@%M@%@V@' 178 .K3, BHULHV (
)(00 >$XWRPDWHG IRUPDWLRQ R{UERIFQ byt &RDYprEQGO YV RAHFWURPHFKDQLFDO  (QHUJN
HUDWRU IRU VRIWZDUH HOQOWEWRERAMHOWK Ffhoe L Ss 2

OHFWURPHNKDQLND * (OHFWURHFBRDQHBRVMLQHHULQJ HOHFWUR
( Q ( QHR Q Q lhkiImibeZz UHFHLYHG

;e[e*h]jZneqgg- oipekbh]jZznbg_kdb_ WALEDYORIJUDSKLF GHVFULSWLRQ

A\IhfzZlbah\Zg_ nhjfm\Zggy jhajZomgdh\bo fhZkdgojlijpgBagbd]mges\ ~ey ijh]
fghlh k_j_"h\bsZ )(00 < 1 <+kglbad GLM ©0I11% K_jey ?e_dljbqgedZgbglh_ 1Z _

i_j_I\hj_ggy _ogtjp€ GLM ©0112 + < + K gZatx ;b[eBH]]
AlhfzZlbabjh\Zggh_ nhjfbjh\Zgb_ jZkqg_lguo Zhgue_Zkljgophgguo ~\b]Zl e c
ijhljzffghc kj_~u )(00 < B Fbewokgbd GLM ©O0OI1% K_jey ?e _dljbgg-

_e_dljhf_ozZgeqg_ i
,661

$XWRPDWHG IRUPDWLRQ RI FDOFXODWLRQ@ PR®HQWW RRW WRKWH B WK B
)(00 9 , OLO\NKXOOHWLQ RI 178 .K3, 6HULHMVQ G (8B HWW UR PRHIFKKOLCE,
FRQYHUVLRQ * .KDUNLY 178 .K38,3 *+ +#HARLEOLRJU * ,661

i_I\hj_ 399 _gGlME©OI12 + < + K gZalt te[es

<erhfhkle ijh Z\IK}*\*_gby h[ Z\$IHREXW WKH $XWKRUV

Feebo <heh”bfbj 1\Z®thdbhg |_ogegqgbo gZmd ijhn_khj GZpemgZevikbet Il_o
©0Zjde\kvdbc iheel_ogegqgbc egklbIml2 _eZudfbmglmo dizzmrbyjb |_e
PYLNHPNSL#JPDLO FRP

Fbeuo <ez”bfbj B\zZghkhidhj |_ogbg_kdbo gZmd ijhn_kkhj G Zqbihcg Z e v
mgb\_jkbl | ©O0zZjvdh\kdbc ihebl _ogbqg_*mdksblg#nl miphca®e dljbg_kdbo fZrbg

I_e PPFDINHPNSL#JPDLO FRP

OLO\NK 90DGLPLU 'RFWRRY\FIK 7THFKQLFDO 6FLHQFHVHRBKQOFDBORSKWLWYH
©.KDUNLY 3RO\WHFKQLF ,QVWLWXWHIHRWODLEDRI PDKHKL BB UWPDQW RI
PYLNHPNSL#JPDLO FRP

<+kgbd GLM ©Ol12 §
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M>D
KL:<BGKDBC H H IE:OLUJV E < <:OHG@BDHH H I|:EV

:KBGOJHGGU? ><B=:L?EB K L:G=?GPB:EVGUF KF?S?GB?O AM;PH<U
=:JFHGBD F:=GBLGH=H IHEY
Q >H;:<HQGU? WE?DLJH><B@MSB? KBEU B IHL?JB

H[% jmglh\Zgh kihke[ agb _ggy "h~Zldakhddg\lpdlodhkiblgojhggbo ~"\b]mge\ \bdhjblkiglggypfghbfjakm\hf
neeyghd kljb ge\ jharee_gbo ijhfe ghbfith\d®ghpgfbakmahf [Zjfhgeqgbo kdeitdyb dbfelydlgghdd am[gZkleklx
Zdlb\gbo ih\_johgv « ~bkdj_Ilgeklx jhaGlAseémgh[fbljZda dh_nepe}glZ hkeZ[e_igmyZlglifggedgitfey akm\s
Neeyghd kljb ge\ « am[pe\ fZ]gelhijh\h"m

Dexgh\e keAkxbgojhggbc "\blmg am[p_\* 1Zjfhgidb akhm\ZIdhfie_ylkZpey ah\gergec jhlhj

H[hkgh\Zg kihkh[ kgb _gby "h[Z\hgguwXZfithg njludhgkbiojhgguo ~\b]ZI_e_c blhhek alr\dgg ly ptb Zrehhg u f
kf_s_gb_f mqgzZkldh\ kl_j'g_c jZa”_e_gdbodhjgnwipzZzmbhhgkihhI\_IkI\_ggh kh kf_skdjbo fkhX)jZhepgsbo
fZ]lgblgh]h ihey \ualZgguo am[gZlhklyrgBklibtghbo "bHkdj_lghklvx jZkij_~_e_gby*_hygihNudZ  |jbb _
dhwnnbpb_glZ hkeZ[e_gby ]Zjfhgbd elveyfijbf IZ2ghbdpmziZkldh\ kl_j g_c b m{zZzh\ fZ]gblhij
Dexq_\u_ keRW¥bgojhgguc "\b]Zl_ev am[ph\u_ ]JZifhigddpb " Whqgdhfi_gkZpby \g_rgbc jhlhj

3XUSRYHHVHQWDWLRQ RI ZD\ WR $RBMR YOR B'GIEV VR RLQIEX W WR.Y HNRVF RIUR @ HWIXQ §D U RM Wl RAD G
LOQWHUPHGLDWH VTXLUUHO FDJH IWIKQHI KED UW R Q LiF @ WRID BD VY @ BWIHR | EH OVR RIKK. FAR ZSIRGIHPOV YV |
FRQGXFWDQFH DQG GLVFUHWHWKRMRIKENWIRRR) Rl ERPSGHQYVDWLRQ HIIHMHFVRY KRR WHY H RS RI
EDVHG RQ WKH DQDO\WLF PHWRR B LRS HVMISSOFRML § RARQ G K DWW Y LRW P X W X D O LFYRIP BRILOPHDW ILLRRP RN RRC
KLJKHU KDUPRQLFV E\ VKLIW RS SRIRMVR R Y HRW KV BB KE D H JREIE W O BY IRR QWD QD W EW HIOVE RZRO D
ZLQGLQJ KDV ERWQJGHDSIWWSEIHVHQW WKH WHQGHQF\ RVHWVHRXFHQHFWULEDI® PROEFKUQGIR LV
HOHFWURPDJQHWLF ORDGV D@G PO W & B UB O VLRGP VW R B WILHR@ WKRP D FIRIXQ H H P KIOAK R V UIFHRGRXWIFHI\ F
WKH FRQVWUXFWLRQ RI HOHFWKILFID QP B B RISRNW GYLQN WKK N \PHIWW FRIHW HW W R SIDH® HOW WG R 2
DGMDFHQW VHFWLRQV RU DRWLRAD BOMIZMEHE W IFFRIUH UHGXFWLRQ R WHKOKIFWRIRPLRAW LK H JIRS FIR\D GO
DQG PDJQHWRPRWLYH IRUFHV LE\CCFRIXHDYMHAGH B\ REQ/IX DRO WKRLR W KO GULRMW RUR QHR W WR®RV V \IP B FKY |
FRQVLVWHG RI WZR KDOI| VKLDWH® QTXDWWNHU WRRWK VHIPHQW

.H\ ZRUG@GXFWLRQ PRWRU DGGLW LRQNS GIRAHAHIMQ W RIRRPIS KQUPW QR BV H[WHUQDO URWRU

IhklZzgh\dZz ijh[e_fu;he wlhf ih”rh[gu_ klIjmdImju y\eyxlky ijbqghb
we_dljbg_klI\z |Jhba\h"bfh]h we _ddkdidZ gpthyy filZ kij_~_e_gby bg"mdpbb \ jZ[hqg
ij_h[jZzam_|ky \ f _oZgbqg_kdmx wg_j]lbx ihkgkhikidib\gh | _ogheh]bqg_kdbf h]jZgbc

Zkbgojhgguo " blzZl _e ¢ :> k dhjhDdhazZfelgdd|bf kdbo fZrbg > @ >h[Z
jhihjhf >Z° g _agzZqbl_evgh_ kgbihbbb ihlkpgmkhb~rZevghklb ihey h[{mket
mkljhcklI\ Ij h[JZah\Zgby we_ dJrjitwgbdlpfto fZ]gblhc\b msbo kbe F>K

h[_ki_gb\Z_I kms_kI\_gguc |_ogbdh iw\thg'bfthdltk dbzahjz kgb zZxl DI> :> gZ
wnn_dl > @ Kh]ezZkgh ijb\_’\ gghfm @> @ njzZ]f_ glm
ghjfzlb\zZ ?\jhi_ckdh]h khxaz ijbgylh]lh d \

k ]hrz dhwnnbpb_gl ihe_agh]lh ~_ckl\
> h[s_]lh gZagZqg_gby \ "bzZiZzahg_ fhsghk
~h d<Il "he _g \hajzklb khhI\_IkI\_ggh |

b k ~h ljb wlhf ©ljZ*"bpbhg
dhgkljmdpby 1Zdbo :> k “bkdj_Igufb a
iZah\ufb kljmdImjzfb b kdhkhf iZah\ vy N
g_baf_gghc gZ ijhly  _gbb ijhr_~r_]lh b quZeZ z

gh\hl]h klhe_lbc > @ Fbjh\hc | _g

ihke _~gbo " kylbe Ibc jzZajz[hlhd mdZa

yley_ Iky ih\ur_gb_ DI> kgb™ _gl
we_dljhfZ]lgblguo gZ]jmahd b m\_ebqg_gb s
"ebgu > @ glh ijhlb\hj_gbl [j_[h &

i_ kmjkhk[ _gby Ijb wlhf bf_xlky \hafl %

kgb™ _gby |h| _jv b fzl_jbZeh_fdhklb bkihe:
©kdjuluo j_a_j\h\a b dhgkljmdlb\gh kljmdImjguo

ij_h[jZah\Zgbc Zdlb\ghc qZklb Z 1ZdJbkki_pbZéwgia h[jZzs_gghZht RbhRIZgh\dhc

bkiheg_gbc :> \ gZklghklb k \g_rgbfi(?hhh%h\f"\jnbmih"rbigbdh\[l& &bt¥mok_dpbhgguf
> @ hgmkgh iehkdhklguf fZ]gblhijh\h~hf b hleblufb
:gZeba ihke_~gbo bkke Bahdgbcgb _ k h[fhildhc dhjimkzfb mklZgh\db ih~rbigbdh\

\ dhgp_ \_dZ am[ph\h iZah\hc Hkr@ﬁl U¥ kihkh[hf hkeZ[e_gby \ebygby
fZ]gblhijh\h~h\ “iha\hebeh ih\ukblv gZ§nhkdhk h\h izah\uo dhgkljmdpbc fZ]g
agZgbl_evgh kgbablv kakh]Z[ZJb|QUlh"t’P\ m@m@urgd kdbo fZrbg b g_kbgmkhb"
g_jl_Ibg_kdb_ ihdZaZl_eb we d'JbeKFﬁP&gB%m%b"Jﬁgbyj Imebjm_fuo :> yley |

<« : : KlZ\bgkdbc H H lieZolujv H <H <dZelgbdh\

<ekgbd GLM ©O1l12 )
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iZah\ jhihjz AZzf_gz ijyfuo iZah\ armppfizjghc krhE W b m~ _evghc ijh\h~bfhkl
_ggu_ \uaul\Z_I| hk_\u_ khklZ\eyxshy 7z dHgabwg hc
\b[JZpbb b agZqgbl_evgu_ ~h[Z\hqgu_ ihiHj® BHZhhaf_g_gby kljmdimju W>K :>
j_aguo lhdh\ b wnn_dlb\gZ ebrv ijb%}%}fpebtﬂél\\'éﬂbb(f s_gbb ]Zjfhgbqg_kdbo khk
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> @ Lzd _ hlkmlkl\mx!| im[ebdZphibh\k"@Zf@hkébami[qZlhklb jhihjZz
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ki_pbZevguo we _dljbg_kdbo :fzKdg\bgkdbc UYRWROMBWURWHNKQ+ND « HOQRWURPHNKDQ-ND

?e_dljhl_og+dZ « _e_dljhf_o0Zg-dEK + + ¢ *HOOHU % 9DWVWKMDB IDUPRQLNL Y DVLQNKURQQ\

KIZ\bgkdbc P:e \u_ nmgdpbb kjZ\gbl_evgh]t "AgKdHAZKDUPRQLFV LQ DVIQFKURGRXVIBDFKLQ
_jl_Ibg_kdhc wnn_dlb\ghklb we _dfjZikblgblg®X kKl S

ojhgguo MDb]Zl_e_c k \gmlj_ggbfb b \g_:rghfb jARRWVHY <X 9 O0HWRG\ VQLIKHQY\IGRRDYRFK

KlZ\bgkdhbc H H IZevgbdR® _dljhl_ogedz YRO WQINK DVLOQNKURQQ\NK GYLUQWBGW®INK >0F

e_dljhf_oZgedzZ =+ + < + K WLRQDO ORVVHYV LQ ORZ YROWOHNWURGXFW |
ee_j<ukrb_ ]Zjfhgbdb \ Zkathgguo—fZGngWHNKQLFKHVND\D SURP\VKOHQQRVW QROHNWULI

e | < =zfzliz k Zgle ihA £ DZ]ZghW Wg_j SS

]by + K 5DGLQ 9, /RQGLQ , B5R]JHGRQRSVYLUMDYIR @D\E
=Zbgp_\ XF<lh”u kgb _gby ~h[Z\hqguo ihl_jv YHYhHEH DVLONKURQQ\NK GYLIDWRIOHH GL ¥(HBULHV:
\hevlguo Zkbgojhgguo ~YZ| =eAimgp_We_dljh 17(5 (/(&752 RI LQGXFWLRQ PRWRUVJ@ ORVNRZ
I_ogbg_kdzy ijhfure_gghklv We_dljbqg_kdb_ fZEY[B}jV S

+ ¢ £ K EKHOG\WKHY $ 0 %UHHY 9 , 5 HRAKWRGQ \NKV O H
JZ7bg < B Mgbnbpbjh\ZggZy k_jby Zkbgojhg®PoVKidzY PQRIRSDNHWQ\PL URWRUGEDXFFIW ERIQVHD |
BGL7J WE7D|_<JB JZ~bg B Ehg/\bg < > Jha dpd%ﬁKle/“]V ZLWK PXOW.\EOHGE RWD QIRHW BDV®@ PHW
+ E _ilhZIhibarzl + NKDUDNWHULVWLN HOHNWULFRNDN LONK KXV K LQ
Q_erur \ :F amevizZlu bkke ’\h\Zgbc ZkbgojhggREMUNE) VERHQEGORYVN 83, LP 6 0 .LURYD
fghlhizd Igufb jhihjZbQ erur \ < B ;Bk\ :LOOLDPVRQ 6 $GDPV 1 . &DJHU@GKEWILRL PR
ke_~h\zgb_ iZjZf_Ijh\ b 0Zjzdi_jbklbtZme dljb§((k§PRFHHGLQIV 9RO $MMLOMBESOH W
i_j_f_gghlh 1hdZ F_"\mah\kdbc k[hjgbtIB K\ KMW&d LHHH[SORUH LHHHDRBHVBREXPHQW

bf K F Dbjh\zZ = + K+ BWDYLQVNL $ $ $VLQNKURQQQ\R YIQHWKIQ PV GY
:LOOLDP®¥ROHELQGXFWLRQ PR\ABRUL/OZJ_ND}PVLR}WMVLR}JLR)DJ\ﬁO\D SULYRGD VXGRYRUBR\D'WRWIDLYDH!
1. $GDPV((( 3URFHHGLQJV = + 9RO > QEWWLRQ PRWRU ZLWK WZR VNWIVSHHWHUQDO
s + J bf Ahk|m,gHGGHG(OH@@URWHNKQ SU YR 3HUHGRYR\ RS\
KWWS LHHH[SORUH LHHH RUM[GRFXBHQW RVWLIKHQIAD GO\D YQHGUHQL\DSSWUDVO LQIRL
yg\Zijy

Kl1Z\bgkdbc :kbgojhgguc ~\b]Zl_ev k "\moiZd_Ilgu\g_r

gbf jhlhjhf Aey ijb\hAZ kmAh\h]h \kIjZib\Zg fh1h we_d _

Ibeylhjz : KlZ\bgkdbde dljhl_og ij \h 1_j_~h\hc Ihkimibez UHFHLYHG

e[esh]jZneqg- jipkbh]jZnbq_kdb_ WAhIEXYOLRIJUDSKLF GHVFULSWLRQV

:kbgojhgge "\b]lmgb a 1Zg] _gpecgbf akm\hfecaniZgtbphlfzjfhgy Q >h~rzZldh)

_e_dljhjmrecge kbeb « \IjZIb .. KlZ\HgkKwdbjc BH<H <ZohgegZ H H Kzé&ghldh\
GZpehgZevgh]lh I _ogeqgh]lh mge\ _jkbl _Im ®QI1Zrbgbjelyy Reddjihlb_oZgeqg_i_j I\h
_g_jl*€ + O GLM ©0112 + <« + ;b[eKh]j gZa\ + ,661

kbgojhggu_ ~\b]Zl_eb k IZg]_gprevguf k\fu_cs_]glj)f_hfgbm[prh]gblgh]h ihey Q
>h[Z\hggu_ we_dljh"\b"msb_ kbeu b ihl_jbdbc :HKlZ\kegolujv E < <Zohgbgz |
IZevgbdh\ <ekgbd GZpehgZevgh]h |_ogeqgh]l]h mge«y jkbleldIj®dy<l12fzkbgb 1Z

<ekgbd GLM ©O1l12 )
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_e_dljhf_ozZgeqg_ i_j_I\hj_ggy _9g_jl*€ £ O + GLM ©O0OI%*? K +
;b[ebh]j gZa\ + ,661

,QGXFWLRQ PRWRUV ZLWK WDQJHQWLDO \8KWSPDFHHPW DRV | RH ONGR RAMK
HOHFWURPRWLYH IRUFHV DQG ORODNKW\H $/ 69V DBDDINK\RNQLLOQ 2 92X © OFDNOLRK
178 .K3, 6HULHY (OHFWULF POFELRHY PQIBUHORRWYYRPWLRQ + .KDUN
1R + 8 + %LEOLRJU + ,661

€K\_~_gby h[ Z\IhjZo $ERXW WKH $XWKRUV

KlZ\bgkvdbc :g”™jec :g”jekxindblgj | _ogeqgbo gZmd ijhn_khj FbdbeglEdkvdrl
ZljZjgbc mge\_jkbl | azZ\¢"mxgbc dzZn_"hb e dljjhl_@gjldbbdz e dljhf_oZg-

KlZ\bgkdbc :g”j_c :g”j~hddhj | _ogbg_kdbo gZmd ijhn_kkhjbh@GHEelkhgdc\kd
ZljZjguc mgb\_jkbl_|I aZ\_"mxsbc dZn_"ju we_dljhwaopghdihbdb we dljhf_o.
I_e

$QGUHV $QGUH\HY\FRFOWRLDY IRQVRHEKQLFDO 6FLHQNRYD L)X 080N BWRI HA\
8QLYHB&YKDWY RI WKH '"HSDUWPHQW R(O(FDFH/W WRIR.HE KD Q(FBEPWULFDO DQG

leZolbj He_ ] He JhWdgb”Zl |_ogeqgbo gZmd ~hp_gl hEEeéhgh€\KA|dDb g bxZ
mge\_jkbl_|I ~hp_gl dZn_"jb _e _dljh_g ¢jdblbdlb e dljdlfjhde Zgdtd\IJX\BD #® DLO U X
leZolujv He ] He ]J&hXlggb"Zl | _ogbq_kdbo gZmd ~hp_d¢lhgkbdhe?Z Akidjgug:
mgb\_jkbl_I ~hp_gl dZn_"ju we_dljhwg_dlb Itbdwe wé& hd]lj®Z gb@d\IJXPBDLHPDLO U

20HJ 20HJRY\FK3RODQ KWIUQHHULQJ VFLHQFHV LOANBODWY GWWDRFH [$\WU
RI WKH '"HSDUWPHQW RI (OHFWWLLR $ mZH (@ 6 A WRIRETFD & DBO4PQ HO U X

<ZohgegZ EZjbkzZ <heh”Zppbyzl neabdh fZI_fZlbggbo gZmd dbp_gl
gZpehgZevgbc Z]jZjgbc mge\_jkbl | ANhp_gljddbdbdbjb_eeddjhl _ogedb 1Z e dlj
I_e

<ZohgbgZ EZjbkZ <eZ"dibghbdZl nbabdh fZl_fZlbg_kdbo gzZmdkdbbp_gl
gZpbhgZevguc Z]jZjguc mgb\_jkbl | “~hpwgl jdZibdbuwee ddjjH_ogbdb b we dljt
I_e

/IDULVD 90DGLPLURY3XXD 19Q BKRQLFED PDWKHPDWLFDO$VBDHQBEKYVE8@LINR!
$VVRFLDWH 3URIHVVRU RI WKHUHS$OHRWHIQAMD R IH@HRWBUE GRDKY G (OHF

IZevgbdh\ He ] HeZRbhkbggl dzZn_~jb km~gh\bo _e _dljh_g_jptthggeogbiokl
mge\ _jkbl | dhjZ[e_[m"m\Zggy f g ZefejZeZ FZdZjh\Z REBBLOKXON#\DQGH]

IZevgbdh\ He ] HeZKkblkg gl dZn_~ju km~h\uo we_dljhwg _j]p bthag Zlked/ga ck b k
mgb\_jkbl | dhjZ[e_kljh_gby bf _gb Z" fdjZeZ FZdZjh\Z IHRPMHLO KXON#\DQGH]

20HJ 20HJRY\FK: BDIOVADNRY RI WKH '"HSDUWPHQWWRP 8 KOL\S WHKH WEREDE
IDWLRQDO 8QDYHUVLW\ RI 6KLSEXLOGBRQH WHAON#\DQGH[ XD H PD
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M>D
KL:<BGKDBC H H IE:OLUJV E < <:OHG@BDHH H I|:EV

KBGOJHGGU? ><B=:L?EB K L:G=?GPB:EVGUF KF?S?GB?EO AM;PH<U
=:JFHGBD F:=GBLGH=H IHEY
Q >H,;:<HQGU? FHF?GLU B KBEU

H[% jmglh\Zgh kihke[ ihdjZs_ggy \¢[jdEZdmklibdgbghddhazZfdg_gbo Zkbgojhgglpecyflmgm\hZgiseyghd
am[pe\ ¢ kljb ge\ \ jhlhjZo a k_dpehgh\2’ghftb «Z2]grtdhgbfb deevpyfb 1Z \+Vhhi\}Z pfth geqlkan kdeZ” h\bo
fZ]lgelghlh ihey sh \bdebdZges am[qZX]lqblxg¥ dlbM\glodj_ilgeklx jhaihfeem h[fdHgHIjRdabEyfAieelhijh\h"e)
jhlhjzZz yde j_Zeeamxlv \dZaZgbc kihke]

Dexgh\e kel gojhggbc "\blmg ~h~Zldh\e fhf\eglBjfhlghdb akrpp_dhfi_gkZpey ah\gergec jhlhj

H[hkgh\Zg kihkh][ memqr_ gby \b[jhZdnjkkdhdkdbjh lakjaafldgmluo Zkbgolhgguag]p!‘bE]eZ/Ig_Lef &fladglgb _f
mqZkldh\ am[ph\ b kl_j'g_c \ jhlhjZogkfbk f&dbbbbijh\BgZfb b ijhf_"mlhqgufb hdhevikZ¥bgdph kkh
kf_s_gb_f 1Zjfhgbq_kdbo khklZ\eyxsbo yfZ\gm\gZgguoheam[gZlhklvx Zdlb\guo ih\djjolghklivx b ~"bk
jZkij_’\_e_gby hifhihd JZkkfhlj_gu dngkjlprhdydBbjHHigZ j_Zebamxsb_ mdZaZgguc kihkh[

Dexq_\u_ keEZWbgojhgguc "\b]Zl_ev ~h[Z\hqgu_afhfp\lw_b]Zpdgbdb k~\b] dhfi_gkZypyby \g_rgbc jl

3XUSRYWHVHQWDWLRQ RI ZD\ WR LPSHBYWWY EFURD ERGXWWAE FE CPRDFR U HZ IDVDIG SIRIWRUN £ R Q € GQ
LOQWHUPHGLDWH VTXLUUHO FDJH WK KED UW R Q LIF @ WRID BD Y & BAWIHRR | E H OVR RIKK. FAR ZSIRIGIHBDOV V |
FRQGXFWDQFH DQG GLVFUHW HWKR/GRIKEXSILRR RIl FIRPGHQVDWLRQ HRHFRURH WK L& 8 UWRRIAXR
EDVHG RQ WKH DQDO\WLF P HW\KR G DREMHABRHFW M. IS FF\ROLEX PWWY LRI P X W X D O OF BPRSH Q D BWD @ QY [RE W
IRUFHV IURP WRRWK KLJKHU KDUIPRW KFIVQE\ E B UMVER ISSRSW Y WRDR QE/H R (WK TS OH /B H @ WO W L R ¢
WKH WHQGHQF\ Rl UHGXFLQJ QRAD/® MIRX IYQ H Y CDWIHR R QR H € DRILAYD GWLRVDL R [ VRH OH O HHIOMLRORIDD Q 8
LQFUHDVLQJ WKH OHQJWK D QG KRLOIMH Z KD BKFR\D ¥ ROSWWILRD RARPDH T X DWH.ARHIQ MQ RW KIHH ¥ R QW RHJ K F
PDFKLQHV %XW WKH ZD\ ZKLF&HLVLS UPSROWHPGH QW HEK EV \DKUMMEARY JWE-DHIWK L Q QIEG SIDEFW § VIR IV B E \
PDJQHWLFUPRWH FDOQYMOQREQ GHVLJIQV RI URWRHMWHK VI WIKUPM GRLDE\D- W TXQ G WK FIDFWMLY HQ J
VXUIDFH ZKLFK LQFUHDVHYV QWP ®WRVRE VR D Q& P D WE ¥ EWQ RRAD AOILEH Q B MHAGH B3 WOVAEDIFN W R Q
PDJQHWLF ZKHUHLQ WKH LQWHURBSHDWG WXQIDFHV RRYHUSMBKF OTRADQLIQVY EL WKQ HVRR IVD&MD F
PDJQHWLF FRUH SODWHY DOOREW RPW K HIQMULFDRI IGALW SO DFFTHIRHMU ) 18 Bl O'W V CRQ DEDDRUR X ¥ION WD E
SURGXFWLRQ RI URWRUYV ZLWHKGLENGHFUHHDL\DMWOH WIK® @ X VEMKBGRIFPDIJQHWLF FRUH VHFWLRQ
H\ZRUG@GXFWLRQ PRWRU DGG LW L RKDUIP REUFNK HVL D © G DIRKFEH @ WWRERMEHQVDWLRQ H[WHU

IlhklZgh\dZ ijh[e_fu< ihke ~gphlhjh\ k k_dpbhgbjh\Zggufb jZa”_e _ggu
A kylbe Iby m"_klhgbebkv bkoh?y iba_ Il _[h¥Zdbklhijh\h”~Zfb b h[sbfb be
wdheh]bb mkeh\bc deiemZIZpbb JZ)a’\k_le_pg@Lef\bguo ijhf_"mlhqggufb

bkiheg gbc ghjfu mjh\g_c \b[jZpbdhjbldmafhiudzZxsbfb dhevpzZfb IDD h[fhldb
we_dljbg_kdbo fZrbg \ qZkIgthb dZdbgbphdgud jhlhjzf ~he gu khhI\_Ikl\h\
MblzZl_e_¢ > > @ Memqr_gb_ \bKhdphbhdbph\Kdgar _  klZIhju \hajzklzxl f
0Zjzdi_jbklbd <:0 we dIJh"\b]ZI elZ[djbleabgb\djm~ "h_fdhklv ijhba\h~kI\zZz :>
bo j_kmjk b kjhd kem [u ih\urZxlky WZgZdghklo\mok_dpbhggZy dhgkljmdpby
lhgghklv ijb\h~"guo f_oZgbafh\ b ijidjhéy>I @ ih\ukblv jZ\ghf_jghklv aZahj.

L g" gpb_c memqr_gby <:0 :> h~rgd{_foghkhv kh Z lzd" _ kgbablv [jm~h_f
kgb® gb_f ihl_jv yley_ I|ky mifi hdwn\ hg'tkI\Z :> k \g_rgbf jhlhjhf > @ <
we _dljhfZ]gblguo gZ]jmahd ijb ih\urigtdbBaiZZgkku b \hafh ghklv ih\ur_ghb
1Z[Zjblh\ glh ijhib\hj_qbl lj_fphdZidbwinn_dlb\ghklb jy*Z we_dljhijb\h”~h\ g
Wg_j]hj kmjkhk[_j_~_gby ljb WlhiaZng_uxlk\yb]Zl_e_c [jZzZ"bpbhgghc dhgkljm

\hafh ghklb memqr gby <:0 kgb _dlynljhpglf ﬁ)hlhjhf gZ :> k \g_rgbf jhlhjhf <
fZzl_jbZeh_fdhklb bklhevah\Zgb f kdjhu[llmlogh\Zgh\h‘kgb _gb_ ~h[Z\hgguo ihl_jv
b dhgkljmdlb\gh kIdeImjguo ij_amgmih\wagbc]zjfhgbd ijh\h~bfhklb aZahjZz

Zdlb\ghc gZklb ZzZ 1zd" _ _pbZevguofZ}ghlhhifbg lmkseb o kbe F>K gz hkgt

k \g_rgbf jhlhjhf > @ I1Zg]_gpbzZzevgh]h kf_s_gby mqgzZkldh\ am
‘gZeba ihke_~gbo bkke khl\Zgbc

LjiZz"bpbhggu_ j_dhf_g”"Zpbb > @ memRiregbyZghOt ZgZeba b h[hkgh\Zgb_

:> djhf_ kgb'_gby we dljhfZ]gblguipgh’h2]jmgbhd b ~hiheg gb_ > @ \ebygl

k\h~Aylky d jZpbhgZevghfm \u[hjm khhlghh\ ydfonsZads\b kbeu <<K b <:C

b ]_hf_ljbb Zdlb\ghc qgzZklb k p_ewhjbladfhaZighgymlh]lh :> 1Zg]_gpbZevgh]lh kf_
khhighr_gby gZklhl \hafmsZxsbo kbe khkhfgbogguahgZo \"hev Zdlb\ghc A
gZklhl dhgkljmdpbb hldZam hl kZfEVgblbepypphbdbZ bjZzjfhgbg_kdbo fZ]gblghc bg”

ijbf_g_gbx \ukhdhlhgguo ih~rbigtkemh\e_gguo Abkdj_lghklvx am[ph\h i

Bkihevamxlky kdhk iZah\ b mljnkdhmj gBE_1Zd _ h[hkgh\Zgb_ I_ogbg_kdbc

I_ogheh]lbq_kdbo Ahimkdh\ Zdimkdgphcjr_glkl\h\Zgby :> k 1Zdbf kf_s_gb_f

dhgkljmdlb\ghc gqZkl_c¢ LZd _ \ > @aetZaghZ_ lky hkgh\lgh]h fZl_jbZez

gZ \hafh 'ghklv memqgr_gby <:0 :> bkhhkeahhXg¥mjffZjguc \jZsZxsbc fhf_gl :> k
<« : : KlZ\bgkdbc H H lieZolujv H <H <dZelgbdh\

<ekgbd GLM ©O1l12 )
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bkihe_vah_\_ZgAb_f f_Ih"Z_ \m"_evghc |Jh]\h’\(2f§|Wh1 nmgdpbW ey Zdlb\ghc qZklt
azahjz hij_~_ey_lky \ujZ _gb_f > @ a5 & dpbc jhihjz \ kemqz_ dh]rZ fZ]

> w@§ DW klZzlhjz ]eZ’\dbc Z \jZsZxsbcky jhlhj am[q
0 DW QD @), DW ); D o > + ]_hf_ljbq_kdZy mleh\Zy dhhjrbgZI2Z
1" &b W # m”"_evgZy |Jh\h"g#hkleXth\ J

wd\b\Ze glgh]lh jZ[hg_]lh azahjz \ likYhghpmkppIWrey ahg "\mo k_dpb
ijhkljzgkl\Z we _dljbg_kdZy m]eb\dy jbhhijj2 ogzlZ_ eyxlky \ujz" _gbyfb > @
\j_f_gw ( ﬂ] 0
e DWHs DW=+ F>K klZlhjZz b jhlhjz CJW O | QNFR W
Db £ we_dljbg_kdbc m]lhe ih\hjhlz jh|hjZ /s
highkbl_evgh g_ihA\b gh]h klZlhjz 0

_ _ ] .
< h[s_f kemqgz_ F>K kizihjz b F>hh % N qNFReu SJIE W,

] - o : Ya
D> k jZkij_~_e_gghc \lhjbqgqghc h[jhld(lgci mA_evgZy ihklhyggzZy fZ]g

hij_n_eyxlky ij\gaNgfbyfb ijh\h~bfhklv wd\b\Ze glgh]h jZ[hq_]h azZa
I On = ZfiebIm™hc ]Zjfhgbq_kdhc
)s DW )ep FRB ZWQ JogFRED ZW khklZ\eyxs_¢ m~_evghc ijh\hAbfhklb am
jihlhjz
)s DW )sp FROD M ZW ] b: + gbkeh am[ph\ b qZklhiZ \jZs_gby
| ) FRED My ZW S+ gbkeh ihexkh\ h[fhldb klZlhjZ
Q E + mlhe 1Zg]_gpbZevgh]lh kf_s_gby
1" Jer Q b)sp Q + ZfiebIm~Z iQjdhchrghc k_dpbb jhlhjZ highkbl_evgh \IRjhc
1Zjfhgbdb F>K kIZIhjZ b jhihjz lib ih~klZgh\d _ b mjZ\g_gb _
Z + qZklhlZ k_Ib dZ ~hc ba ~“\mo k_dpbc jhihjz jzkkfzl
M Q + mlhe k"\b]Z f "~m ]Zjfhgbqfiktbfb P> Kbgbfz_1 \b"
kIZIhjZ b jhlhjZz h~ghlh Thjyrdz S)o)ep | oy 0
N+ jy®» qbK_e f« "ey lj_onZa@ndW 0 P QuFR 1Wi>U
h[fhidb klZhjaANr - , 7
Mjz\g_gb_ ihke ij_ h[JZah\thhc3V|l< 7 W GJ SV
bkihevah\zgb _f b ij_AklZ\ey_lky \ \b%_ & M ”\@3;4
S¥dse | o Rl :
0DW QD Je FRYDZW 0cOW 0 JJ qNFF&S SJIE : Wu
4 L
f W as . Ya
I ),,FROYDM, ZW—u UVL@ Z M GJ SVIM»
d \Ds 4 Ya
AFE ot kthZ\e xsZy fhf_glz khhO _lkl\mx
“ii! )oroF RDM, Z m 2 QD @ .- yxszy fhf_g -
0o Peedse fayiq zwM GI SV
u)sp)spsw:Rlvzw/LQM Z ® D Y
Ba b ke _~m_I qglh ~h[Z)\
Saf \b[jh\hafmsZxsb_ imevkZpbhg
i(.! )erFRQ'DZV\’j )soVLA@DM, Z %@3/4 Iﬁ\gh]xlg)gfphbkzlgvghqudfzhf glu \h\uak\Zc?gt;Jb f]hZ]j1
1nj gu 1_] C P I
N h]AZdZ “”*(1 \bi '?f“ug' lizevglo ijh #\-0h9P g kbjh\Zgu ZgZeh]bggufb fhf_glz
ij_h[jZam_Iky } kmffm \lhjhc k_dpbb Mkeh\b_f ijhlb\hnZaghklb
FRY ZWILR My ZW VIR N, ZWQ ZW agzZgbfuo fhf_glh\ ihjwvedZ Iky kf_s gb_
VIQDN, ZWQDZW VEQDZW M, @/ g am[ph\ k_dpbc fZ]gblhijh\h”Z EhI8]Z gZ m

>ey \bjlmZevghc fh”_eb > > @ Kk IjBkif\RcghdighzZg] gpbZevghf kf_s _gbb ]Z
kbgmkghc h[fhldhc gz ©]ez"dhc? Zdlbj\ghwwhhmcn)ghgmjbf i ihby?dda mEe ub
klzlhjz b jzZkij_"~_e_gghc \ \b" lrl_ftgdh$<l#ggthﬂ exqzxlky 1Zd _ ~hihegbl_e
ijh\h*ys_]h pbebg”jZz thhldhaZfdgrr] h1Q|Lh[\vadfuthfZ]gb|guo fhf _glh\ ZgZekt
jhihjz gz dhglmjghc hdjm~ ghklb”bj’;\ﬁnﬁg
"mok_dpbhggh]h fZ]gblhIJh\h“Z khh|\<|Hf|\mh>fﬁbc\bjlm2evghc fh~ _eb :> > @

b "_ckl\mxsbc gZ we_f_glZjguc Iy dezdlhk\zmz b Abkdj Igh jzkij ~_
qZklb fhf_gl hij_~_ey_lky k bkihevahddgb ¥ spzyb j"g ¢ h[fhldZ jhihjZ JZklheh

0DW Q J S)p)se U gZ khhil\_IklI\mxsbo ]Jez~dbo Zdlb\guo ih\_

Kbgmkhb”Zevgh_ ihe klzlhjz "~Zgghc
as 0 bgAmpbjm_| \ h[fhld_ jhlhjZ kbgmkhb”Z
UB3VL@E ZWNM GJ SVIM » gZklhlu kdhev' _gby WIhl Ihd h[jZam_I| F
“ Ya ihjyrdz

P rNJ]S
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>ey ki_dljz \ kbkl_f_ dhhj*"bgZl k\yaZgguo s f
k g_ih~M\b guf klzZlhjhf \ KkhhiI\_Ikl\bDbs KWV °F 3FRHJJ rN]Su
fh'gh azZibkzZlv
f U)sp VLRI M, FRNJ G
)s IW 1) FRRS 1 W M, - w@ g, ° f
P OOC]W—GGP 3FRH]J rN]Su
N Jspp = ZfieblmzZ]Zjfhgb kdhc F>K
jh|h]jZ) Jzitheba- U)SPNVL>$2 JIE M, @%V]J'E(@
Mp + m]lhe k~A\b]Z f_""m kbgmkhbrZemghc F>K ke “m_| qglh 1Zg]_gpbz

klZlhjZPl ]Zjfhgbg_kdhc F>K jhlhjZ «kf_s gb_ gZSm]lhjg\guo \*hev Zdlb\ghc ~ebg
+ qZkIhIZ \jZs_gby ihey k&ZIhJZqZkI c ijh\h~"gbdh\ jhlhjz \uiheg_gguo

>ey we_f_glzZjgh]lh kehy Zdlb\ghczgZkhb\dhgifckf s o jZ\gZio mqgzkldh\ \

fha _eb :> mjz\g_gb_ ij_"klZ\ey_bky ~tkc mpgzKRhs  Tjb\h~bl d \azbfghc dhfi_g
\ \b"_ ]Jimii “h[Z\hgguo we_dljhfzZ]gblguo fhf_glh
S i \lhjhc b i_j\hc am[ph\uo ]Zjfhgbd F>K jhlhjZ
0 JwW Od\)GPFRBJ ZWF! )spe U FRV JrS ] FRVJ
s FRVJIS] FRN
. " 1
UFRWS tW M, Jsee U MdZazZgghfm A~\hcghfm kf_s_gbx am[p
uFR7P2/S T W M, Oou kI _j"g_c fzZ]gblhijh\h~"Z b h[fhldb khhiI\_Ikl|
dhgkljmdpby k_dpbhgbjh\Zgghlh jhlhjz k
un®3)spFR3J ZV\Q‘ PS)m U iehkdhklguf rbolh\Zgguf fzZ]gblhijh\h~hf >
uVLZFQs WM, @ @ jbk

3 ) FRYS W M, v Gl N A
ul Y PSVIRS W M, @, - ==

)

~19Zeh]lbqgh b gz hkgAh\ mj%\/)\gr(—ngDh{hldhaZfdgmluc ihihj k ijhf_"mlihqgu
mijhsZ_lky b k mqg_Ilhf ey ahg dZ "fgePPzfb\W%i pbzevguf q_luj ok _dpbhgguf
k_dpbc jhlhjZ ijb kf_s_gbb \lhjhc E_dpbb gZ m]héZ]gblhijh\h”hf
ijbgbfz_1 \b" M~ evgu_ jZ~bZevgu_ <<K hij_"_ey
OCJWi@)GPU \ujz" _gb_f > @
s G 3 DW %DW P
URsp 3FRBJ ZWLE WM, '@ @ 1" % . W+ nmgdpby jZkij_~ e _gby bg”~md
s f jZ[hg_f azahj SA =g f
=Zjfhgbq_kdbc khklZ\ jZkij_~_ e _gby bg~
RS ZV\ﬂ FNTS)sent jZ[hq_f azahj_ijb kbgmkhbrZevghc F>K Kkiz
UWPQN]SS WM ' @ jZkkfZljb\Z fuo fh~ e c \ fhf_ @l \j f_gb

fh gh ij_~kIZ\blv h[sbf \ujz'_gb_f

P Q i
0 QW —er U %3 % FR® FR¥ | % FRNJ

° S
U@sp FRSI ZWERIE WM, ' V@ 1" % b%yt Zfieblm~u hkgh\ghc ]Zjfhgbdb
S . Nc am[ph\hc ]Zjfhgbdb
FRSI ZW 1 N]S),,U , £ dhhjrbgzlz "ey ]Zjfhgbd ijh\h~bfhk
i\ . F>K khhI\_IkI\_ggh
UVPQN] SSJrE  rN]S: WM, ': @ , , s % 3
| _j\u_ kez]z_fu_ b i Ak|2*\%?:9P'Z \ebygby 1Zg]_gpbZevgh]h kf_
imevkbjmxsbc fhf_gl  hl hkgh\ghc! AZthgbq—kdbo khklZieyxsbo fZ]¢
bZevgu_ <<K :> fh™_I [ulv \uihe
fz]gblghlh ihey — Ihke_ ljbJhght] ‘%« iZ\g_gby 1zdbo kbe A_ckl\m
IJ h[JZah\Zgbc dz° ’\h]h ba \|hjU0 kef]hzk bO k pbyc_J fZ]gbIhijh\h"Z ijb _k’\\b]
"_ckl\mxsb_\ qZklyo fh"_&by75%7gduo k_dpbc beb k_dpbcEh[¢hidb gZ
k_dpbhgbjh\Zgghc h[fhldhc jhlhjZ 'qulz%b §¥BUrh[Z\hqguo fhf _glh\ b kbe khe
fhf_glu fh gh ij_~klZ\blv \ \b"_ aZihRgpogdpbZewgu_ b jZ~"bZevgu_ khklZ\e
mijhs_gbyWb \b[jZpbb \hafmsZxsb_ \ha”_cKWNWy ihjyrdz

\lThjhkl_i_ggu Z hkgh\gh_ agZg_gb_ bf_xl
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ijhyle_gby hij_"~_eyxsb_Kky N b > ijb LjZ"bpbhggu_ dhgkljmdpbb jhlhjh\ b ::
@ mkeh g_gu k_dpbhgbjh\Zgb_f gh 1Zdb_

JZ"bZevgu_ kbeu ~_ckl\mxsb_ \ gBEgkphldb ~"hp_gljZevgu_ kgb™Zxl I
ba “\mo b cc k_dpbc jZkkfZljb\Z_fuwdkpameljbkbl_I ebgbb \ZeZ b ih\urZxl gZ
fh~r_e_c :> ijb 1Zg]_gpbZevghf kf_sf@bbdgum[ph\ @ Wnn_dlb\gh_ bkihev
beb ijh\h~"gbdh\ ¢&Z 3}]hejN Iﬁg%ﬁgpﬁz_e_vghllh rt<fT1s_gbi/ am_[hpkhl\tho _
3¢J{ %J % FRSY FR# %FRN \Za"Z g b'dg ~oghe ]\bq—hAde LRkdRt

% FR\G) 9%.% FRS)IFR$ FRN a N exq_gby Auo 9

& . Pe 7P ih\_joghklv < :> k k_dpbhgbjh\Zggufb jh

% FR\&4 FRYJ azdjulufb IDD 1Zd" _ mkljZgy_Iky g_h[ohA"
30d{ % % FRY FR™ %FRVJE k_dpbhgbjh\Zgbb klZlIhjh\ MkljZg_gb_ g
%FR® 9%.% FRS FR# FRY ba\_klguo dhgkljmdpbc :> k IDD > @

bkihevah\Zgb _f \ jhlhj_ fZ]gblhijh\h”

WFRW FR
P ¥ dhgmkgufb kehyfb we_dljhl_ogbg_kdhc k

1"~ % J+ jZkij_"~_e_gby \ kfm[pHD ihemqgZ fuo ba b~ _glbgguo iehkdb
k_dpbyo jhlhjz ih\_j8mluo gZ > @ |jbk _ _ _

lib \uiheg_gbb fZ]gblhijh\h~Z b h[fKRBgLrg_f jhihj_ h[jZs_ggh]h :> am[p
khhi\_IkI\bb k jbk k “\hcguf 1zgliZdpwréegghf jZ"bZevgh \_jlbdZevghf ih

kf_s_gb_f jZ~"bZevgu_ kbeu ~_ckl\n¥am\ \f4lmayph g_~hbkihevah\Zgu IThwl
> Ahihegbl_evgh ih\_jgmlubc X ]m]hrB‘c gvr_gby fZkku b gZjm ghlh ~bZf_ljZ
hij _~ _eyxlky _gvrb_ klhjhgu iZah\ jzZkihez]zxlky \~h

. am[ph\uo N e gbc Z "ey h[_ki_q_gby \ul
FI{%JI %HFRI FRIA % FRNC ihe f izah\h]h jzkk_ygby ijb imkd

% FR\8  9%.% FRS FR$ FRNC jZkdjulby kf_s_gu k hk_c izah\ d kl_gd:
% FR\B} FRYJ jbk Z > @ Dhgkljmdpby > @ ihalhey_
300 { %) % FRSY FRS FRVGIE '.—J—.\hlh'zhkflbgz Z i‘m[p%\“k— g.zr]dmg—ngd!
% FR\B %% FRSFR% FR)\t limii ie g Q.J_"mxsb_ky iheh _gby :
& P 7p gZdhg_ngdh\ b iZah\uo jZkdjullbc jbl
% FR\W® FRYC iha\hey | kf_sZlv \ukrb_ ]Zjfhgbdb gz
]~ % J + jZkij_~_e_gby \ kam[@LZdhkLb Jhk'r?ézAng 'h.fhhfbb\ghrﬁzigr[ﬁmh“
k _dpbyo ih\_jgm8lyo gZ Ec lT \eyxsbo W>K > @ b <<K Qbkeh j:
Ba ke___’\m_l glh ijb 'h\th DDki cﬁlﬂ"l?c fh™ _I [ulv mf_gvr_gh ~h "\mo
k_dpbc fzZ]gblhijh\hEZ 9] gZb[he__ - -
bgl_gkb\gu_ ba "hihegbl_evguo <<K
hij_~_eyxsboky ijhba\g~g gb* fckl\mxl Y
ijhlb\hnZza_ < jzZkkfzljb\Z_fuo fh~"_ I e g
br _Zebabjh\Zgguf klZlhjhf b jhlihjhf «—
k_dpbc jbk M _ iZju dhlhjuoB&\_
S 1 Z\dZ ~hc iZj_ k_dpbb Eh\Sjgm

kmffZz kbe jZ\gZ kmffzZjgh
hkgh\ghc ]Zjfhgbdb ihey kharZxs
\jZsZxsbc fhf_gl b ~_nhjfZpbx klZlh
gZklhlu kbgojhggh]h \jZs_gby Z k
]Zjfhgbd ihjWwdZ \azbfgh dhfi_gkbjmx

3I{ 03I 33 I 3 I{
{ @ FRW @& FRV u
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-\-\_‘_‘_‘—-_ A
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u¥RVJ FRV Jrec {0 Z [
{ @ FR\S % FRW Jbk + FZ]gblhijh\h” jhlhjZ h[jZs_ggh]lh Zkbc
UERVJ VLQJ MblZI_By ko _fZ ihi_j_qgh]H k_kf sbyb

{ Q% FR\SJ 0/? FR\G # am[ph\uo gZdhg_qgbdh\ b iZah\uo jZkdjulbc ]j

# Q% % FRVSI# @ % u KljmdImjz fZ]gblhijh\h”"Z jbk 1zd"_

u> FRVWS] @ wnn_dlb\gh bkihevah\zZIvky \ :> k \gm

1" @+ Zdlb\gZy "~ebgZ fZ]gbIh|Jh\hJ'\|'Z|thf ijb gbke_ am[ph\ jhlhjzZz f_gvr_f
Kmffz khhI\_Ik\m_ 1 j_ a?fﬂle{Wk\d(#Z'hJZ

wdki_jbf_glZevghlh hij_~_e_gby <:0 :>

k_dpbhgbjh\Zggufb jhlhjzfb > @ Kh]%lz\WH > @ .

1Zg]_gpbZevgh_ kf_s_gb_ k_dpbc jhinjz w i Hgd‘\ gCZ \hafh ghklv memqr_gby

kdhkz izah\ \ qzZklb memqr_gby <:0 ‘2ZbfghT dhff“gkZpb_c <<K hl hkgh\guo
1Zjfhgbd Ijh\ Abfhklb aZahjz b
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I1Zg]l_gpbZevguf kf_s_gb_f kl_j'g_\uo mqgZkIdhANIHUHQFHV WUDQVOLWHUDWHG

k_dpbc am[ph\ b am[phluo gZdh@u@@hdh\ rvypoHY 51 1LNOREROWVEL LDQ
fZz]gblhijh\h~"Z dhjhldhazfdgmlh]h jhlhjZKXP HOHNWULFKHVNLNK PDWRLEUPWQRQ PRYE |
|h\ur_gb_ |_0gbq_kdh]h th\gy 'QR(L\{BB|[:QRZ SRZHU HOHFWULFD\® BBXEKRLQHV@

I1Zg] _gpbZevguf kf_s _gb_f am[ph\uo ]ZM(%NP we¥$ & K

= . = = HEDQWMWURQQ\H GYLJDWHOL
\hafh gh bkihevah\zgb_f \ZjbZglh\ fZ]gk %\'ﬁ@ YLEURDNXV WL P B®NXEML FSGR NDR VW
k dhgmkgh iehkdhklghc kljmdImjhc b kza Wik \rAS8RYk¥E YLEURDFRXVWQFNDQBXEOWLRQ

iheh_gb_f am[ph\uo gZdhg_qgbdh\ b iZ&h\uo
iZkdjulbc %HOPDQV 5 9DQGHSXW : *H\WRQDO,QRLEXBQFH
] WLRQV RQ ODWHUDO RVFLO@IVKRQD RYDRRGXFW

. . . WLRQV RQ 3%8RO QR Ss + $YDLOD
Kibkhd ebl_jZImju KWWS LHHH[SORUH LHHH RUJ GRBEPHQWHG

<hedh\ E<b[jZpbb b rmf we_dljbg_kdbo fZrbg fZehc

fhsghkItE D <hedh\ J G Dh\Ze_ \ KIS GhrdbniiRGL 6 6KHKDG $ + ) 7ROHARWRWU)VORWHBWG

F  Wg_jlby + K RWKHU HFFHQWULFLW\ UHOD W@ G X<DWLRR) E RW R
Rmfbeh\ X :kbgojhggu_ ~\b]Zl_eb k memqr_ggdlf¥/ KpLITHUHQW URWRU FD{IHM D@RHDIAVELRRINH B Q@
ihzdmkibq_kdbfb ihdZ&zl_Ryftbeh\ < D Q [zgRRIQHWLFV YRO QR ss + $YDLODI
+ D L_ogedz + k KWW S LHHH[SORUH LHHHDFEHBG\RHFXPHQW

%HOPDQYVIGXHQFH RI WRUVLRQDO YRBWDRLKRQONWOEBAIVEDIW HED00 RAEHOY DWW, 5MEPXQMN DR\ LV V(
LQGXFWLRQ PRWRAHORIMRWUYS$S 9DQGHSXW QI\NKHADMKLQ V PQRIJRSDNHWQ\PLYURIWRUDPL >5
C((( 7UDQVDFWLRQV RQ 386 + =+ 3+ 9RO GXEWLRQ PDFKLQHV ZLW K \POHOGRSIDE NH \§ DWW R\

J_"bf ApkimizL NKDUDNWHULVWLN HOHNWULWRMNDN IOMRKYXV K L C
KWW S LHHH[SORUH LHHH RU:}ZG'RFh([ﬁmeb}RYVNL\ VERHQGORYVN 83, LP 6 0 .LURYD
yg\Zjy 6WDYLQVNL\ $ $ 3UREOHPD L QHWWHVKMOLRD Q)

1IDQGLHWHFWLRQ RI URWRU VORWGD&BURWKMUFIHEKHQWO L PMLMEUBREBWWLFKKWRQRKNKNKDUD
PRQLFV LQ D WKUHH SKDVH LQGNAMRR G PIRIWRIPWHRK\GLIUHREFIWP DQG XRMQAWQVGRWLRQDO
(QHUJ\ &RQYHUVYDRGL $ 6KHKDG +((( 7TROGHMD¥W.QJ YLEURDFRXVWLF FKDUDFWBULVWLFV
7UDQVDFWLRQV RQ ODJQHWLFV: 8 + QREOHNWURWHNKQ+*ND « HOHNWURPHNKDQ+*ND

+ J_"bf ~"hkIMMWS |HHH[SORUH LHHH RUJ6GWHOMLMVNM $ $ SVLONKURQQO\WRYIRMDWBOD V Y
>Z1Z h[jZs_gby yg\Zjy SULYRGD YVWURHQQRJR YHQW LIO[W WRQMDO> URG X F
Q_e~ur_\ :JFameviZlu bkke_~h\Zgbc ZkbgojhgduBUzifdd KKULYH RI, GIREHPOEHVERRQ@A OLVWRN R
fghlhizd_Igufb jhlhjZAbQ _e”ur_\ < B ;Bk\ WHNKQLFKHVNRP GRVWOQRWHRZ 9,0t S

ke_"h\Zgb_ iZjzf_ |jh\ b 0Zjzdl_jbklbtZvbe_dljbdV RYLQVNL\ $ $ 6WDYLQVNL\ 5 $HWRBYGHHYD
i j_f _gghlh lhdZ F_"\mah\kdbc k[hjgbMIB K\_$Qelh¥kdJVDO Q\\ PHWRG RERVQRYDDRMIKRIR Y\EF

bf K F Dbjh\z < + K UHVKHQL\ DNWLYQR\ FKDVWL BDURNWRYFKHWVH LN
KlZ\bgkdbc 1jh[e_fZ b g_ljZz"bpbhggu_ |I_ogXQkd4bUVDO PHWKRG RI LQIRURH®R FKRRIFHORIFW F

j_r_gby memqgr_gby \b[jhZdmklbq_kdbkbgoZjZdWbkib@ PDFKLQHV DQG DSBVWQDWXVBYV +BFWLYH
ojhgguo "b]Zl. e &l1Z\bgkdbee dljhl _ogedZ » G@HUL\D (OHNWULFKQL PDVKLQUHMY RUMQQVD R P

lihf _o0zZgedz = + ¢+ K HQHUJKIDUNRY QR Ss

KlZ\bgkdbc :kbgojhgguc ~\b]Zl_ev k \g_rgbf jBMAPMLQVNL\ $ $ BODNKW\U 2 PAWPRDSKIRENQD /
ney ijb\h~AZ \kljh_gghlh \_glb&yZhpkdbcBg KURQQ\H GYLJDWHOL V WDQJH@WRIYDNKQAPUVPH YV
nhjfZpbhgguc ebklhd h gZzmqggh I_ogbg_kdhf "HPKRQLYbMDIQLWQRJIR SRO\D &K YL]KKBMKFREKQ\H
+ + F <BFB + k VLO\ L SRWHUL >, QGXFWLRG@C®RMNRAHQ WL W IK WARCRQ!
KlZ\bgkdbc Mgb\_jkZevguc f_Ih” h[hkgh\Zggh]KDWPRRLF RI WKH PDJQHWLF HHWGRPRWLYHS$G
| _ogbqg_kdbo j_r_gbc Zdlb\ghc gZklbrbvwe bdljbq RAUBHVIDQOLURYNHM@ +3, 6HUL\D (OHNWULFK
ZiizZjzlh\: : KlZ\bgkdbc J : KIZ\bgkdbC ?2 . WP HOHNWURPHKDQLFKQH .EBPUNWYRUHQQQB HQH
HH I1Zevgbdhktkgbd GLM ©01138 K_jey ?e_dIljB&ge fZrb

gb 1Z _e_dljhf_oZgeqg_ i_j_I\hj_ggyt «q jl*® #HOOHU % 9OWDRNMH SDUPRQLNL Y DVLQNKURQQ\
K >+LJKHU KDUPRQLFV LQ DV\QFKUR®DHRXM \PDFKLQ
KlZ\bgkdbc :kbgojhggu_ ~\b]Zl_eb k 1Zg]_gpBX&EWQguf S

kf _s_gb_f am[ph\uo ]Zjfhgbd fZ]gblghfpZihey 6@WDYL@VNL\ $ $ 2VREHQQRVWL RROQ\QIKWRSURY

\hggu_ we _dljh”"\b msb_ kbeu b KiHEZ\lbgkdbc GYLIJDWHOH\ V NRQLFKHVNR\ VRURBDWXHMWWLHAXEW

H H IeZqujv E < <ZohgbgZ H H<<kgédgBdMFRUH RI LQOGXFWLRQ PRWRUVWH MIWKEYMRQDFDO \

©0I1128 K_jey ?e_dljbgge erbgb 1Z jejdljhf BRYMIGVNR\ DNDGHPLL QDXN @&&RU (@SUJHWLND

I\hj_ggy _g_jl-€ = + < K

=_ee_j<;ukrb ]Zjfhgbdb \ Zkbgolhgguo—fZengGWDYLQVNL\ $$ 30DNKW\U HQHQIDH ¥YBRRHW6

e j < =zfZlg k Zgle ihA E~DZ]Zghiz Wg_j ULFKHVNLNK VRRWQRVKHQL\ DK WLYWL.QRW HIOMY W L

lby + k SRJUX]KQRJR Y\WVRNRRERURWQRJIJRLQLQEUDVKF!

KlZ\bgkdbc Hkh[_gghklb fZ]gblhijh\h~"h\ ZkbgdjhggHWULF UHODWLRQVKLSV RWMFWIRYHYSBUW

Mb]lZl_e_c k dhgbg_kdhc kljmdImjhc ZAmgpdbc PHUVLEOH KLJK VSHHG D(@3H NWUYR B B\HGL GRIBM.G
Ba\_klby Jhkkbckdhc ZdzZ~_fbb gzmd K_j WPQQMIWD HOHNWURREODGQORQ\D @RKY.G QI

+ < + K SS

KIZ\bgkdbc Hij_~_e_gb_ ]_hf_ljbg_kdbo kiBHE§BEBB3B8B8BBBBEBBBBBBBBB

Zdlb\ghc gqzZklb Zkbgojhgguo ~\b]Zl_ekkdith]jm ghlh \

h[hjhlghlh b h[jZs_ggh]h bkihegKg¢dbdbgkdbc|_j\Zy gzZklv gZklhys_c jZ[hlu

HH leZolujv H K <ZgkzZdljhfZrbgh[m~m\Zggy 1Z

_e_dljhh[ez*gZggy Fe+'\+"* gZmd I og zaK = * IlhklmibeZ UHFHLYHG

e[esh]jZneqg- jipkbh]jZnbq_kdb_ WAhIEDYLRIJUDSKLF GHVFULSWLRQV

:kbgojhgge "\b]lmgb a [1Zg] _gpecgbf akm\hfecaniZgtbphlfzjfhgy Q >h~rzZldh)

fhf _glb « kbeb . KlZ\bgkvdbc H H<keohagldgZ EH<H |Zevgbkijphd GZpehgZevgh]l
I _ogeggh]lh mge\_jkbl Im ©0I112 K _jey ?eedtibhgfeoZZydogb Z j I\hj gdgy g _jl*€
GLM ©0112 + < + K ;b[ebh]j gZa\ + ,661
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kbgojhggu_ ~\b]Zl_eb k 1Zg]_gpbzZevguf Riuc Jghfhfghd [fpgblgh]h ihey Q

>h[Z\hggu_ fhf_glu b kbeu : : KlZ\bgkdlhigv HEH< l&ZohgbgZ H H |Zekglbd h\
GZpehgZevgh]lh I _ogegqgh]lh mge\ _jkbl _Im ®QI1Zrbgbjely Reddjihiib_oZgeqg_i_j |
_g_jl-€ 0O GLM ©0112 + < + ++;K[ebh]j gZa\ + ,661

,QGXFWLRQ PRWRUV ZLWK WDQJHQWLDO &K\ PCDBERAMQW IRIHY® R B3\
WRUTXHYV DQG IRUFHV $ $ 6WDYLDOWKRQRQD 0DNXMXBIONWYQ RI 178
6HULHYVY (OHFWULF PDFKLQHVWDRRQMEHVWRIQP HF KKIDQINDYO H@BIU.KZ,

3 * + %LEOLRJU + ,661

<e"hfhkle ijh Z\IK}sW"_gby h[ Z\lhjZo $ERXW WKH $XWKRUV
KlZ\bgkvdbc :g”jec :g”jetxindblgj | _ogeqgbo gZmd ijhn_khj Fbdbeg@lEdkvdrl
ZljZjgbc mge\_jkbl | azZ\e"mxgbc dzZn bbb e dijhlgopedb 1Z e dljhf_oZg

KlZ\bgkdbc :g”j_c :g”j~hddhj | _ogbg_kdbo gZmd ijhn_kkhjbh@GHEelkhgdc\kd
ZljZjguc mgb\_jkbl_| az\_“mxsbc dzZn_"ju wee ddjhhwagghdbbdbwe dljhf_oZgbo

$QGUH\ $QGUH\HY\FRFMWRLDY IRQVRHEKQLFDO 6FLHQONRYD L)X 080N BWRI HN\
8QLYHB&YKDWY RI WKH '"HSDUWPHQW R(O(IDFHV¥ WRIRLFEMO QLFBEPWULFDO DQG

leZzolbj He_ ] He Jh\g*b”"Zl | _ogeqgbo gZmd “hp_gl «hgddnvegh&\ kX HjlZgg g

mge\_jkbl_I “~hp_gl dZn_"jb _e_dljh_ogjldbbldb e edidhihloZdgs@bIX\BPDHRIDL O U X
leZolujv He ] He ]J&hXlggb"Zl | ogbq_kdbo gZmd ~hp_d¢hgbdhe Akidjgug:
mgb\_jkbl_I ~hp_gl dZn_"ju we_dljhwg bjdblbdwe widjhifljbZ piyd®\J X WBD I#®P DL O U

20HJ 20HJRY\FK3RODQ KWIUQHHULQJ VFLHQFHV LOANBODWY GWWDRH. [$\WU
RI WKH '"HSDUWPHQW RI (OHFWWLLR $ PZH (@ 6 A WRIREFD & BB4PQ HO U X

<ZohgegZ EZjbkzZ <heh”Zppbyzl neabdh fZI_fZlbggbo gZmd tbp_gl
gZpehgZevgbc Z]jZjgbc mge\_jkbl | ANhip_gljddbdbdbjb_eeddjhl_ogedb 1Z e dlj
I_e

<ZohgbgZ EZjbkZz <eZ"dibghbdZl nbabdh fZl_fZlbg_kdbo gzZmdkdbbp_gl
gZpbhgZevguc Z]jZjguc mgb\_jkbl_|I “Hphwgl dZhbdhu we dljhl _ogbdb b we dlj
I_e

/DULVD 90DGLPLURY3IXD 190 NSBKKRQLFRD PDWKHPDWLFDOS$SVBDHWQBBAVS@ANR
$VVRFLDWH 3URIHVVRU RI WKHUH$OHRWPBIQR &R IH@QHOWMBUE GRDWG (OHF

IZevgbdh\ He ] HeZRbhkbggl dzZn_~jb km~gh\bo _e _dljh_g_jpthaggkeogbkiokl
mge\_jkbl | dhjZ[e_[m"m\Zggy f g ZefejZeZ FZdZjh\Z REBBLOKXON#\DQGH]

IZevgbdh\ He |1 HeZKkblkg gl dZn_~ju km~h\uo we_dljhwg _j]p bthag Zlked/ga ck b k
mgb\_jkbl | dhjZ[e_kljh_gby bf _gb Z"flkejZeZ FZdZjh\Z IHREGBLOKXON#\DQGH]

20HJ 20HJRY\FK: BDIOVADNORY RI WKH '"HSDUWPHQWW RP 8 KL\ WOKHH- WG R EDK
IDWLRQDO 8QDYHUVLW\ RI 6KLSEXLOGBRQH WHAON#\DQGH[ XD H PD
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M>D
H < F:D:JQMD F < 0O:C

iM>H<: L: :E=HJBLF D?JM<:GGY GBAVDHR<B>D1KGBF K?B<HIJB<H>H
G: HKGH<1 KBGOJHGGH=H ><B=MG: A1 A;M>@? G GHBO<A>=EGHKL%C

Jhaley”Z}lvky kljmdImjZ kbkl_fb d_jm¥kfddyk gpaviphhbifd sh feklblv kbgojhag[ght ~ylglyhdea-ihklecgbo
fZ]gele\ 1Z egdj_f_glZevgbc _gdh”_y KHph%jmaoghhim}Zwglgy d\Zaskbgmkh€*Zeyybbjlghgm}ivkyef Ih"bdZz
jhajZomgdm je\gy imevkZpec qZklhlib hpdHjpkd¥ga¥ mdgdh”_jZ a \e* hfhx jha”kzvighkhjp»Z ekl x
j_lmeylhjz

Dexgh\e ketkWkl_fZ d_jm\Zggy k_j\hijb\e” kbaop{ggbcgapimeg* ihklecgbo fZ]gels\ _«gpdhjrfjglZevgbc
gZklhlzZz h[_jlZggy jha”eevgZ a”Zlg-klv

JZkkfZIjb\Z_lky kljmdImjz kbkl_fu mijgh&klgby Ilgbjadijekih"hf dhlhjuc kh”_j bl "kbpdljhewguk
\ha[m ~_gb_f hl ihklhygguo fZ]gblh\ bcbwdgjdli~rgjZeNprukgh\u\Z_Iky kihkh[ nhjblgjlh¥Xhdby edgdiaob k
gZijy _gbc iblzgby 1j_"ezZ]Z_lky f_lhtMNgdZ iglekd@ben gZklhlu \jZs_gby ijbwgéhHfteyahkzohb_klghc
jZaj_rZxs_c kihkh[ghklvx b ijhihjpbhgBpgAgh]lh j_]meyl

Dexq_\u_ kehk®Bkl_fZ mijzZ\e_gby k_j\hijb\h® kbgephghgudhafm]Zl gb_f hl ihklhygguo fZ]gbll
bgdj_f_glZevguc wgdh”~_j qZklhlzZ \jZ&y &blykhFghkhZ x

3XUSRRHE VSHHG VHUYR URWDWLRGD W LR IP DX WIRWP MDWQHIGQ VAN WDV DR Y IMKLHF kP RWKW [DFEFDOLLL
PRYHPHQW RI WKH ZRUNLQJ HCHRMIO®W DIWD R D Q LO HW K/1$ HPHYIR QIMKHOFK/QLLEQ (R IUSAKML 1B RBAQDAIM R |
VHUYR GHVLJQ DQ HQJLQHHU IREV WPR/ VERF HG DI IGIXNRBMU IRHGEW FRIDBQ A¥ WWRQG AV LD Q GR H OfH
HOHFWURPHFKDQLFDO WUDQVGHVHW HG WHRUWRWP B\R R UW /R Q RAHVBRARWBLLWR G H ¥ B ©/RIS DWAR-Q WW B)OF V
VHUYR FRQWURO V\VWHP FRPSUWKL 8 [FDWD YERQRIQURPV SRHRVP B QHIOM ER DIMWHWRY XWR GBIU RY FHUW R H
DQG GHYHORS D PHWKRG R VHROMFWLOLFDRKMQPORS RU NHVYREXWPHQWD @ WRHRG HAH U VRS R QVWE
EDVLV RI VIQFKURQRXV PRWRU ZFIKWKLSEUIRE DB Y\ PDHGXMHW AKIRIR F RM VY TRA HWHK DIWEKUHLPYDHW DD D
PRGHO DOORZV WR FDOFXODWIRVDDWLRIIDH DWPSSHHGV X & HQR X WLEDN\W R D DRIEFWKHGSHB¥RGFAN R
URWDWLRQ UHJXODWRU

H\ZRUGRQWURO V\VWHP VHUYR V\QRRUR®RXSHPRW@H QW VWP HJ AMWRYOQ BHVRIOXWDR 8 GH Q FR

<klmi Gbavdhr\s~rdekgbc k_jgthikbde~rgdh” _jZ m \erih\erghkle a \bfh]Zfb
hl o\ } g _\+~f}fghx gqZklbghx Z\lbbZlhgth\Vhgmk|bfh€ imevkZp+€ qZklhlb h[_jl:
kbkl_f 7ey ydbo a”zZlgeklv ~h ydhfh]XIjmgdmrjZ]tk j\hijbNkgh\ghx kdeZ h\hx
d jm\Zggy iZjzf_|jZzfb jmom jh[hgh]@ZklbgthxglZijhihgh\Zgh€ kbkl_fb } p_gljZz
dmlhf ih\hjhim qzklhlhx h[_jlZggy ijipkphkhgoy38 + jbk >h ch]lh nmgdpec \+~gh
} hkgh\ghx I_ogesgghx \bfh]hx > @ A xhelyl'zggyredpkhexlghlh ~bkdj_lghlh agz
gbadb i_j_\Z] 1zZdhlh ijb\h”"m m dmhg\ghAd\ghIim jhihjzZz i _j \+jdZ dhj_dlighkl:
gZijbdez”~ a djhdh\bf ZdimZevghx \pg&ZylvkyyalZ*4qf jZomghd chlh \ _e_dljbqc
ih ih*Zevrhfm jhalbldm 1Z \*hkdhgZef ggx f_Ilh”"e\
chlh ki\hj_ggy ¢ ZgZe+am x afegZ iZjzZf_lj\ dh_nepe-}gle\ aZih\g_g
IhklZgh\dz az&ge _1Zie ijh_dImhZagphlh rbjhigh «fimevkghlh j_]lmeylhjZz R
K_j\hijb\hne\ ¢g” _g_jm ~h\h”~blvky jhajfyyamnZ\brpgr\emghkle a ihlhqgbf ~"bkdj_ Igbf
gbadm aZ”"Zq a jeagbo [Zema_c _gyfldhflzoZrovtdbinmZjhihjz
_e_dljhgedb ijh_dIm\ZIb Z[h RIMiIZh9dZz kb]gZee\ d_jm\Zggy ©\ jogvh]
_e_dljhf_oZgeqgbc i_j_I\hjx\Zq + &y |dh&\RMKEm2 ©KLHI2 ©J?<?JK2 |Z «g
ie"[bjZlb g_h[oe”*gbc ~Z\Zq iheh _ggy thlhi7z >I1

kI\hjx\ZIb kbkl_fm d_jm\Zggy KD <Kk F'E;T;;;"T’. pommmmmmmq | CRIEEEET
k\h}fm \aZ}fha\fyadm \ieb\Zxlv g. 1 wosew ;Inaﬂ L L !
j_amevlzZl + aZ[_ai_q_ggy \bfh] |I_og«! EIRE A
LA Lhfm \Z'eb\h s_ gZ _IZie ijh_dlI L* | L“ JH S S
kbkl _f fzlb j_dhf_g~Zpe€ 1Z f_Ih~ ~~727°077 T
kiI\hj_ggy Z[h \b[hjm €0 kdeZ"h\bo | rcygmoﬁpgﬁmﬂ Focomame A
m\Z]Z ijbree_gZ kljmdimjghfm kbgl_a ™ gmi :ME;I:L :
kbkl_fb 1Z hkh[eb\hklyf \b[hjm €€ hdj_ | I i A

F_IZ Ahke-A[‘_ggy ’ [J - L J' :_!_rtﬂJ' [

X jhajh[blb [mAh\m KD k_j\hijb\h~;
Iblv kbgojhggbc “\b]Jmg ae a[m”~"_ggyf
fZ]gele\ K>IF

X h[%jmgIim\Zlb ~hpeevgeklv \bdh
dj_f_glzevgh]lh _gdh~_jZz N

x jhajh[blb f_IhAbdm \b[hjm jha~reevgh€e) Bz * KlimdimjZz “\hijhp_khjgh€ KD

«<H < FZdZjgmd F < OZc
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R1J gZijm]b ih[m~h\Zgbc gZ ~\hoL&ddbevedydBeZky fh eb\eklv aZibkm ihlhq
sh \oh”ylv ~h kdezZ"m dhgljhe_jz d&8& ihRkklhym Z[h qzZklhlb h[_jlZggy g:
\boh”e\ dhgljhe_jzZz klzZzg ydbo d_jml}d¥knhipgmk@fbrgnhjfZzpe€ i_jkhgZevgbo dt
eegbevgbde\ [_aihk_j_"gvh kihemgqHXlggkg ijd imkdm Kk_j\hijb\h*Z a ~h)
fedjhko_fZfb ~jZc\_je\ aZl\hje\ ihim gd@gimmeviblgddz} g_h[oe~rgeklv m ihg
ljZgabklhje\ Ibim 026)(7 > @ \klZgh\e _gge jhlhjZz \ iheh®>_ggy sh \e

G_h[oe*geklv m \bdhjbklZgge pbhoi_jyjizfah_j#HAx h[klZ\bgm fh\gZ \WZ ZIb hi
h[mfhle_gZ ~\hfzZ ijbgbgzfb ih i_jr_ gréneeheti\b@klhkm\zZggy <gdj_f_glZevgh]
dexqge\ \hgb ]_g_jmxlv iKtyayedges a Z[khexlghbf ydbc a"zZl_g i
\e~rdjb\Zggy aZdjb\Zggy 1Zdh€ nhjfb e-gmHhpf@zegeamivnZdibqg_ iheh _ggy h[ﬂ}dl
\IjZIb \ gbo 1Z aZzZ[_ai_gmxlv r\bridkeyx\fblkkdd€gy ble ggy
kbkl_fb ih ~jm]_ \bdhjbklhimxgb 14dd a\ihgirZzldh\_ \klZgh\e_ggy jhlhjz ~
%RRWVWUDS dhg”_gkZlIlhjb pe "jZch_jlm_dihmklvggy a”eckgx}lvky ijh]jZfc
nZagbf fhklhf \bdhjbklh\mxgb ebr_ hghfR]Jhx ejhp_~mjb sh j_Zeeam} imkd |
“b\e_ggy m gZrhfm \biz*dm gZijkhihk [_a< >1J ;ehd ko_fZ Jheh\gh]lh f
<erfh\z \enr €0 \bdhjbklzggy ijbah[le&gm]bh\n®™dhgqh€ ijh]ljZzfb gzZ\_~_9gZ gZ jbk
g_h[oe*ghkle \bdhjbklZggy ijbgZcfg- 0 HEegZXZ gddmZ b sh kljmdlmjg- e
g_a\fyaZgbo " _j e “ble_ggy ijhihgh\Zgh€ KD £+ R1J gZijm]b kbeh\b

R1J i d_jm\Zggyf &38 nhjfm}gdhZggimzahf a KHI> + hohie_g+* i_le_x
kbkl_fm kbgmkh€rZevgbo gZijm] "baafgagmhafhlibkeh” _ggyf jhlhjZ c¢c j_Zeeam:
ydhjy "™\b]lmgZz ljz\"Z WZ°Zlb (ko _fgZijmgdbh\h]h Z\lhi«*eZrim\Zggy qZk
kbgmkh€~rZevgbfb fh'gzZ ebr_ mfh\ghbjhdbstkaziekdyh\m}livky \ Z\IhfZlbp-
ih"Zge pe<}€ kbkl_fb gZijm] gZ yd=-i Alhlma?7

j_amevimxgbc \_dlhj gzZfZ]gegm\Zevgh: [ IHiLjanizAYiA chaTar I T

ydhjy [mA_ \bi_j_~"m\Zlb az gzZijyfhf — 1 aBconiarHorD s noscpoTy

iharh\"gx \ekv eg "mditGZ "\bkmg Thag | | asconerorssrancespors  E—

h [_J I Z g g y paTaRa moprﬁgi:u_cl::ﬁ;;ﬁhnuf
GZ \Zem A~\b]mgz \klzgh\e _gh ’ ranoy e

ih\hjhim jhihjZz £+ gdh~_j P_c ijbkljec Fonapua wind [ )

egnhjfzpex ijh iheh _ggy jhlhjz \ _e e

kbJgZe  >ey pvhlh \bdhjbkih\mxIvk | [ e =) [ S cuvive e

Z[khexlg' _gdh/\_Jb ydl |heh _ggy h[_ ¥ HacToTh 0BepTalNg

[ J I\thXIV [_alhk_J_Ath \ ['gZ]gbC d Oﬁp(JGKHCHI’H:H'IiE"p)’HHUI’U"

:J y P_C j.agh\b/\ _gdh/\_].\ |hJ.\gyg |:cpyna||||ﬂ:l:'“€;'é;g::"CTOI‘I":

gZcqZkler_ aZklhkh\m}lvky m \b I

k_j\hijb\h~rZo \_jklzlIs\ a QID keerdmxqgbo 1Z

gZ\+*]Zpecgbo kbkl_fZo Jbk + ;ehd ko_fZ h[kem]h\mxqgh€ ijh]jZ:
,eevr Jhalh\kXA\_gbfb I1Z ~ r _\bfb Aey chg.1h]rb sh Ijhlhgh\ZgZ k b k

azklhkm\Zggy } 1Zd a\Zg. -gdj_f 95%?2’|9g'h-99 Zel m kbkl_fm azZobklm \e
Zg] LQFUHPHQW =+ fzI_f .gdj_* %'V a2 _KB3 gg“hgz ih[m~"h\ZgZ a \bdt
fZebc ijbjekl  djhd % ijbkljh€ Ayﬁ_Z\Z'Z lﬁda—ez 1Z \bfbdZ} dexqe fhklZ az
iheh”_ggy h[_jlh\h€ qZklbgb ~dh ”i'(’fl Z \ h kb]gZem “ey ~jZc\_je\ d_jm
d-evd-klx _e_dlibggbo «fimevk=l ¥ ’ %haZobklm fZ} \ezkIb\hkl« ijb]
/\ | .

Jhlg evkg ]mex\Zggy< gZijm]
h\e bgpblm rbjhlgh efimevkghlh j_Inm
Z[—H kljmfm e_"blv \eZklb\s kIv i
h)thdmlghéi nhjfb + €0 k_j _~g}

agzZgq_ggy dmlz ih\hjhlm jhlhjZz
ihqzldh\h]h iheh  _ggy

>ey ihjs\gyggy [+Ih\bc Z[khexl%tzc?
nejfb . XEOHU \ MdjZ€ges dhrim} §kb(]j%%

egdj_f_glZevgbc 1¢}€ °~ nejfb 1Z .k .
T IR AR £ 98% i 5%\ % ninjpecgh Ah[midn\
HI® _ efimevkb egdj_f_glZevgh]h gdh"_] i
njZoh\mxlvky ki_peZevgh kI\hj_ghx kbk|[kfhs9 G W= [pD[ Nlpo
h[jh[db IZ i_j_~Zqge "Zgbo KHI> ydzZ i_j_I\hjx} €o
m Z[khexlg_ agZq_ggy dmlz ih\hjhIim ,jh hjZ’VIZ . .
\bJey~s [+gZjghlh dhAm i_j_~Z} ~h p_gl Zeyvg‘h]dh —neprigl azihig_ggy +fimev

ijhp_khjz KD KHI> |h[m"h\ZgZ gZ hkgh\e iyl clmA
fedjhdhgljhe jZ &38 [ro: 2K 2 iev1mn 2
AZklhkm\Zggy ~h~ZIdh\h]h dhgljhe _ jwth'abh%%é“h'v «fimevkm
jhalZglZz blb p_gljZzevgbc ijhp_khj [1ZHl*~gylbxgb fh eb\eklv afgXdkhih
ri\brdh”ex  \ke}€  kbkl_fb z \bdﬁkbﬁléﬁpw kb]j]gZem klZeh€ ZfiesIm~b fh"

*gdj_f_glZevgh]lh _gdh”_jZ jZahf a|gjlyihOhdkgPAkihige kb]gZeb ijzdibggh [m?”
KHI> “halhebeh a”_r_\blb KD fZc¥p m Ijbqe
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>ey nhjfm\Zggy kbgmkh€”~Zevgbo gZiljafffybArqglg ijh g_h[oe*geklv 1Zd a\Zgbo
gy k_j\h*\b]lmgZ afegx\ZIlbf_fh _e_dljbopsds ahy_gpgZkh\bo <gl_j\Zee\ dheb h[b"\Z
eb \b\h~e\ chlh nZagbo h[fhlhd i**7}jtgdgbbk?hA Rg&lh”ylvky m \bfdg_ghfm klZg-
\hlh gZie\ijh\e~*gbdh\h]h IjZgabklhjghjg zf %ﬂ% \n" sh f_grbf \en \'h P “ha\h
ghkgh gmevh\h]h ihl_gpeZem ©a_fe-f g;fzg(dljga bo kljmfe\ hkh[eb\h aZ -g
azdhghf LjZgabklhjb fhklZ \blhdb yQZdZ%\Q irZ1i58¢ Shklz
gZ ©a_fex?® gZab\ZIbf_fh ©gb g-fb® |GZk|||']lele§b0qZk ©f _jl\h€2 ahgb ijbcfzx
ie"f}*gZge 9gZ gZijm]b8 bke Cgyog+fb®x sh \ i_j_jZomgdm gZ ~"bkd_iids agzZq_g
b\ jbk

hA N . ioe N
Yd \"_ al]zAm\zZehky ZizjZlgh py n\m va h If\l I/g\]h]h af g_r_Agi;]y Zfieelm”™b
d Zf ey Jhajy ghlh eeqbevgbd
gx}lvky az Ahihfhl]hx eegbevgbde\ m"h Kihie CH=-pl\za haz
ihdhgljhe j &38 kbkl_fb d Jm\Zggy TRGRX \QFhAq\ _CH=p ahg
dhgljhe_jZ klZg ydbo [_aihk_j_~gvh a®P ihbjy[mdZIHf\W 1Zdlb sh

\feklm j_]eklje\ eesgbevgbde-\ g_j_djbbAdjnko ~Mb af_gr_ggy Zfieelm”~b ihl_gp
NjZce\_jb d_jm\ZIbfmlv dexqZfb kbeh\h]h f§1kI|Z~W"_h
ydhlh ¢ i*~f}~gZg+ \b\h~b nZa fZrbgb $

GZ jbk ko _fZlbggh ihdzZazgh afe gm ag@q ggy )
esgbevghlh j_]+kljZ 1Zdh]lh eeqbevgb®fZQAL2rggyrn agliecIim”b eegecgh€ gZi
q_99Mh, 12 gZaZ" ~h < fhf_glb qZkEBQ «aﬂﬂiab agZ\ h QzZzklhlz R1J \ pvhfm \biz"
q_9g9&3 jhalzrh\zg_\ j_]eklje ihje \gy B
}Ivky a* agZq_ggyf \ eeqgbevghfm j_ ”] Jh@-ll[%h\ﬂ}ww Yd d=p
afegZ klZgm \°“ih\°“9®/]hf°\dbi¢1m4'"9'Jhe_JZ GZ jbkzihdZazZgh aZe_“ghkle \e”A dmlZ ih
- Im ihl_gpeZee\ "\ho nZagbo h[fhlhd 1Z \e"i}l

\'h ¢ \s”ih\sAgh ~h

Lo eegecgZ gZijm]Z a mfzom\zZggyf
JJ;F’Ile':IILLLﬂ “““ Fh eb\bc <grbc kihke[ nhjfm\Zggy ]Zjfhg
L SNy HJJF HR gbo gZijm] Ihl_gp+Zeb \b\h”A«\ nZagbo h[fh
P N A gx\Zlbf_fh aZ dmkdh\bfb nmgdpeyfb \b"m
: { fu M $VLR mM ~«ZiZahges dmle\ ih\hjhim jhl
Bﬂo:l;ﬁ : ) ) \o Yy P _e
piBaHE ,\4 $VL\Q q + \./\ y D _e
e — Mooty P e
Jbk + ljbgpbi afegb dh_nepe}gim
azZih\g_ggy *fimevke\ d_jm\Zggy )
py S V74
M j_lekljb ihje\gyggy e-qbevgbde\ aZib \ 1/
f_fh \e”rih\erge agZq_ggy ijiNh¢ptZde ~h iy \//
sh } ]ijhg qgbfb nmgdpeyfb dmlZ ih\hjhim3;
Lh~e k_j_~ge agzq_ggy ihl_gpeZes\ \b\h7w | 1 v’u
h[fhlhd azZ i_jeh” R1J afegx\ZIbfmlvky \e/ giy.. '
©a_ fee2 aZ aZdhgzfb .
M $ VLD
M $ VLR ¢

M $ VLR ¢

"_§ £ Zfieelm”~Z ihl_gpeZes\ m \erghkgl?
gbpyo \ h aZ [Zah\_ agZq_ggy ijbcgylzx
gZijm]Z “ble_ggy kbeh8h]B.fhklzh

+ dml ih\hjhim jhlhjF2adkbfZevg | _ P ot el
hj_lbagg_ agZg_ggy\ h [
EegecgZ gZijm]Z sh ih*"Z}Iv&YWZAZ h[fhldb
MblmgZ \bjZoh\m}lvky yd Jbk + ljbgpbib nhjfm\Zggy kbgmkh€~Zevgbo
"b\e_ggy azZ ~hihfh]lhx
85 M M 3 VLR Z ig_i_j_j\gbo nngdmwkdh\bo nmgdp-c

$ VLR ¢ J $FR¥V
Z \e"ghkg_ agZq_ggy8€ Zfierlm”"b
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Ihi_gpe+ZMblZzM akmgmle aZ nZahx - g
M gz dmlb ® e IZ D gl\erjh\eAgt i \H TN
|

—~

| | |
fiesIm”~Z esgecgh€ gZijm]b a\(\;anm """" T ,||\ l | I. _
~nzghfm \bizArdm &deZ Z} \ h sh gZ| I) I i" }l ” H|
[nevr_ g,‘ m \biZ~Adm \bd= | IlllII| ”' 'II||||| ||||I||l|‘
g_i_j_j\gbo nmgdp-c . “ ” ”H WH” . MH
LZdh® \b~Agh Ab\ [jbkh az ~Z : ' : |,1_
kihkh[m j_ ]mex\Zggy lji _Tbgm i_je t o IWRIAR0ReRiimn- - - - - - - |
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_gdh”_jZz _ < ihA[+ PW FihA PX \x RPMr PF ih~
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AN 1 % jha”reevgZ a”Zlgeklv _gdh”_jZz t
W=t gZk i_j_I\hj_ggy IZ i_j_"Zqe sgnhjfZpe€ ig)h — J, I,
qzklhim _ ’
Ydsh az p_c ijhfe'hd qzkm ijbjbRR\GYEINIB \eAghkgh
h[_jlZggy'Z amfhle_ghbc \bs_al]z~Zgbfb J, KZ, J,
gbggbdzfb klzZzg_ gZkleevdb \_ebdbf|zshe«rpohvlinf _ m a mjZom\Zggyf

az f_"+ ~himklbfh]h gZijbdezZ” azZW|{@idpfhny lkAgecg_ Ze] [jbgg_ je\gyggy
agzZq_ggy p_ [m~_ k\e~rgblb ijh g_"hklZlgx jha“eevgm

arZlgeklv _gdh” _jZ =& A 0, . & &
ljhihgm}fh gZkimigbc is”0” ~h \bjer_ggy p°}€ g

az~Zqe AZ "“hihfhlhx kijhs_gh€ fzI_fZlbqgg Z, :
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Jbk + JhajZomgdh\e 1Z _dki_jbf_gIZeVﬁ- azed
gZklhlb h[_jlZzggy \*~ dmlZ ih\hjhlm j 5

:gZeh]eqges aZe_"ghkle "ey gZklhlb h[_
hljbfzge _dki_jbf_glZevgh gZ "“hkee”gec
ah[jZz _gh gz jbk] AZm\Z bfh sh \
"hkee~"_ggyo ah[jZ _gbd §Zhlbk]ZeZky
gZklhlz h[_jlZggy Al oX jbk ] =

h[ o\
<erih\ergh dh_nepe}gl ie"kbe_ggy "ey
\biz~rdm klzgh\b\~ Gf k Z “ey “"jm]h]h %
b G™f k
Ihje\gyevgbc ZgZeca gbkeh\bo E
egl_ljZevgbo ihdzZagbde\ ydhkle j_Jmex\Z
h[_jlZzggy 9Z\_"~_gbc AhbApeey} km~blb ijt
Z™_d\Zlgeklv fhn_e- 4 €€ ijbrZIigel
\bdhjbklZzggy \ aZz~ZgZo kbgl _am gbavd
k_j\hijb\h~ne\
LZ[ebpy =+ J_amevliZlb fZI_fZlbggbo 1Z n-«:

~dki_jbf gle\
Hgedm\Zg_ agZq_glgy qZk
h[ jlZggy
h[ o\
fhn_ev _dki_jbf_gl
g_ g_
- kizg <20 gz K2l
f@l i_"g} agZqg_fgg\
o | fZdkbfZevg_ h[ o\
S | fegefZevg_ hJl o\
S [F_j_*gvhd\z"jz
V | Ilbgg_ h[ o\
h[ o\
fhn_ev dki_jbf_gl
g_ g_
. wz] K120 iz K2
& j_"g_ ag2qhdgdh
o | fZdkbfZevg_ h[ o\
'g fegefZevg_ h[| o\
S F_j_rgvhd\zajz
V'l 1bgg_ h[ o\
<bkgh\db

<bdhjbklZzggy +gdj_f_glZevgh]h _gd
"eb\_ "ey gbavdhr\b”~dekgh]h k_j\hijb\h"Z
K>IF sh eklhlgh af_grm} \Zjleklv ijb\h"*Z
fm
Nhjfm\Zggy d\Zaskbgmkh€”rZevgbo ¢
e _ggy aZ ~“hihfhl]hx R1J sh \bdhjbklh\m}
]mex\Zggy m \b]Jey”e dmkdh\bo nmgdp-
hljbfzlb Zfieelm”b gZijm] gZ [eevre
gygge a ZgZehl]leqgbf j Imex\Zggyf gZ hk
j\gbo nmgdpec
Jhajh[e _gh fzl _fZlbgqgm fh”®_ev ydZ
jhajZzom\zlb ZfieeIm”m imevkZpe+<€ gqZklhlb
mfh\b \bdhjbklZggy _gdh” _jZ azZ”~"Zgh€ jhe
ghkle 1Z gZy\ghkle ijhihjpecgh]lh j_]Imeylh
hi_ilZggy
Kibkhd e<l_jZImjb
FZdZjgmd Hlhjb _e_dljbggbo fZrbg as a[m”~ _ggy
ihklecgbo fZ]gMl_ FZdZjgmd 1 = RZih\dEh\
f_oZgeqges * _g_jlha[_j*lZxqes kbkl_fb = + <

hkle
ﬁ.lYEOD'Fg (& 'HVLJQ DQG H[SHGILRHFEWD®UY M|
HULRU 30 VVQFKURQRXV PDFKLHG XVLQ
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SDUDPHWHU PRGHO (& /RYHODFH 7/RYHDPFH- { &/DEOP 7 /DQJ - +QVHQ@VW]ORII
:HQW]ORIlI 7 0 -DKQV - :DL $SSOQFROMHU - 0O&OHMWYL3IQ DQG H[SHULPHQWDO YHULIL
&RQI + WK ,$6 $QQXDO OHHWLQJ YROUHFV8SULYH LQWHULRU 30 V\QFRAKWRQURXE/O R D FK
@bevph\ : < Qbk_evgbc jhal\fyahd je\gyOXPSHZSOWDPHWHE BBRGSBOFDW &RQI W
dhZdkeZevgh eegecgh]h "\b]JmgZ a ihklscgbfb $QQXBH OHHWLQJ YRO SS
@bevph)\ > K Khjhdeg <ekgbd GLM O®KEVHX Q¥ UR]JYTMD]RN ULYQMDDMQ®RURDPLN\
©?e_dljbgge fZrbgb 1Z _e_dljhf_o0Zgeqg_ GY\IWQDHJySRVWLMQ\P\ PDIQLWDRA\QD¥PRIHVLFDO
_g_jle€? £ < + K HTXDWLRQV FRD[LDO OLQHDU PRW@UV$ZIOWK SH

3URYHQ ,QQRYDWLYH OLFURFRQW BR@AH U =KHLOKD\RFOR J'L H% ZROKWIRD Rl 178 ©.K3,2 6HULHV
DQG +LJK 3HUIRUPDQFH $YDSOFR®HDPW RKMWANEQHAZD Q@ RBEFWURPHFKDGLEOMUNQHUJ\ FI

FHVVHG 178 ©.K3,2 + < + 3
-RQDWKDQ 2[HU DQG +XJK % OHPL@IWRMUBDWWLERDHQSUGRRYRWERROOLFURFRQW BRA@BHU 7HFK
IRU 2SHQ 6RXUFH +DUGZDUH $SUHVV DQG +LJK 3HUIRUPDQFH $YDSOFR®HDPW KWW

6HZ (XURGULYH K_j\hijb\hAu Hkghiith_dZjZdFHWNVMHEb
lbjh\Zgb_ K _jby ©1jZdlbdZ ijb\hAghc ?P<0gbdb”RQOMWKDQ 2[HU D QG 3+)OIKWHPMN® LIQIVXLQR &RR(
?<JH>J:CN + Lhf + & MHFWYV IRU 2SHQ 6RPSUAHY¥DUGZDUH S
6HZ (XURGULYH 6HUYRSULYRG\ 2VQRY\
SHIHUHQFHV WUDQVOLWHUDWHG yR\HNWLURYDQL\H >K_j\hijb\h~b bHKgth\b o0Zjzdl

ODNDUFKXN 2 9 eKDsszR/wmeHOHNWU\FKQ\NKd'FS’B%R@%@JLL\D ©3UDNWLND SUBMRERRY)XRQIGIDK QL
JEXG]KHQQ\DP YLG SRVMSRQRIKY PRIKE&DWEW p FKDUDFWHULVWLFV QEHVLRQ® GHIDFV

FKLQHV ZLWK H[FLWDWLRQ IURPUBRHRDQH MY o B RWREP Qohdp 7+ (952'58<) 6W O3HWHUVEX
L HQHUJR]EHULJD\XFKL VLVWHPIQH UDHFIWLRPHFKDQLFDO DQG

VIVWHPV + .UHPHQFKXJ .U18 + 5HOHDVH

SS GZ7MecreZ UHFHLYHG

e[esh]jZnesqg- jhipkbh]jZnbq_kdb_ WAhIEDYORIJUDSKLF GHVFULSWLRQV

m~h\Z 1Z Ze]hjblf d_jm\Zggy gbavdhr\b~rdekglgfZkhk'ghjb\kbgojhggh]h "\b]JmgZz
a[m”" _ggyf \e~ ihklecgbo fZ]gele\ H < DBzZdZjgmédgbld &ZpehgZevgh]lh I_og-c
mge\_jkbl_Im ©0118 K_jey ?e_dljbqgge fgrlggb iZzj_E hdljhdyaZp j]+&LM ©0112

t < + K + t ;e[e*h]]j gZa\b * ,661

Mkljhckli\h b Zelhjblf mijZ\e_gby gbadhkdhpikiguf dZ j\mkgh\_ kbgojhgghlh
Mb]zZl_ey k \ha[m ~_gb_f hl ihklhygguo fZ4dHEllg\/nd : F< < ©@¥cgbd GZpehgZevgh]l
I_ogegqgh]lh mge\_jkbl_Im ©0I118 K_jey ?eedljbhfeoZeopgp [Z j_I\hj igdy _g_jl*€
GLM ©0112 + < + K + th;efesBifjl gZa\

6WUXFWXUH DQG ORZ VSHHG VHUYR FRKWRERRX\D CPIRWR W KL W R VH[E L R
SHUPDQHQW PDJQHWYV 2 9 ODNBYOeRXINWLEY &I . KDL .K3, 6 HU ICH3/ (OHI
HOHFWURPHFKDQLFDO HQHUJ\ FRARI¥HUVLRG 1R KDUNLY+ 3178z * %LEOL
,661

<erhfhkle ijh Z\IK}*\"_gby h[ Z\$IHREXW WKH $XWKRUV

FzdZjgmd He_dkzZg”"j <heh#dZzfdjhtadq |_
©Ev\e\kvdZ iheel_ogedz® ~hp_gl dZn_"jb
ROHNVDQGU Y PDNDUFKXN#0SQX XD

Fzdzjgmd :e_dkzZg”"j <ez bZljhbdhgl |I_ogbg_kdbo gZzmd "hp_gl_jlkKddpbhgZev
©Ev\h\kdZy ihebl_ogbdz2& ~hp_gl dzZn_"jugwk dAiggglkdbbd €Zrb _ PD
ROHNVDQGU Y PDNDUFKXN#0SQX XD

ODNDUFKXN 20HNVDQGWDBDRGRGDWHIRYKOKRLQHHULQJ 6RIHYNRW 3K WL RY
8QLYHUVLW\ ©/YLYVND 3RO\WHFBRWLWBH $HSRFWPWE WS URRIHYWRWWHTFDO PD|

_ PPOQBONVDQGU Y PDNDUFKXN#0OSQX XD

OZc FboZceh <Zkbevh'bay*Zl |_ogeqggbo gZmd ~hp_gl jkbZpleh@Eevdhuedmgs
iheel _ogedz2@ ~hp_gl dZn_"jb _e dljbdgboefZrbg « ZizZjzle PDLO P[DLVKN#JPDL

OZc FboZbe <ZkbaZgbmrzZl | _ogbg_kdbo gZmd ~"hp_g\ jikadpbh@EZeMglkdzZmghb
ihebl_ogbdz? “hp_gl dZn_"ju we_dljbg_kdbo fXZrbg b Zizjzlh _ PDLO
P[DLVKN#JPDLO FRP

.KDL O\NKDLOR 98D{CERYAEIWH RI (QJLQHHULQJ 6FHM@RHYV 1BKVL'RQOPWVRAL
©/YLYVND 3RO\WWHFKQLFD?2 $VVRMLDMHNIRER [DWFRWL DAMD OWIRBFKSQ@HY DQG D

_ PDLO P[DLVKN#JPDLO FRP

ogegqgbo gZmd ~hp_gl jkbZplthgZevg
ceZidjEdgbol_feZrbg _ PDI
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M>D
X F <:KVDH<KVBBC =?J:KD1G G < ;?E?GHD

>HKE1>@?GGY <IEB<M KL:J1GGY KL:E1 F:=G1LHIJH<H>: KL:LHJ:
LMJ;H=?G?J:LHJ: G: CH=H ?7G?J=?LBQG1 O:J:DL?JBKLBDB

F_Ih~zZfb fzZI_fZlbggh]lh fh~r_ex\Zggy "hk2}gslgh\ieb\le_dljbgghlh klZjegg¥ kdézZdtjhliZ]lmggthigh\h"Z
k1Z1hjz Imj[h]_g_jZlhjz gZ \_ebgbgnmhVlig! jZzIldD>Jdmejjh[e_gh fZl_fZlbqg="fhdge aZaygZiakgh]lh y\bsZ
hley”"m gZ <fh\ejgekgbc 0ZjzZdl_j mrdhh fgdgye-ktbiohhh2g gz ijbdez”e ImjphlLg<jZlhjzhllhhbfZgZ hpegdZ
fheb\h]lh a[eevr_ggy \IjZIl 1Z af_gr_ggy ZgbZgigo jmaghé "\ gv

Dexgh\e keHWzj[h]_g_jzZlhj fzZ]lgelhijh\er klZIhjZZ]gedthhjh\bhd'@y \IjZIb ihim ghkle \ klZblyjeqgZe_ dlj
klZev dh_nepe}gl dhjbkgh€ ~e€

F_Ih~rZfb fZI_fZlbg_kdhlh fh”_ebjh\Zgbegbkike fh\glgllyhlh b we_dljbg_kdh]thl kdgpogbod hwe kdZjeb
fZlgblhijh\h~Z kl1ZIhjz Imj[h]_g_jZlhjZhiggdv \bebmlipgnimj[h]_g_jZlhjz JZajzZ[hlkdh_ fZHAfZbbgrey
bkke_~h\Zgby mdZazZgghlh y\e_gby MgbludZyZdl_jhylg\hk!I*_gby rbolh\Zggh]hzZ fzZdgblijbjh\jh_
Imj[h]_g_jZlhjzZz 1bizZz L=< ihemg_gadhhp_gdZebhhafgby ihl_jv b mf_gvr_gb_ DBI>ZjlZgZaebqg!
ih\j_"~_gbc

Dexqg_\u_ kehl@j[h]l_g_jzlhj fzZ]gblhijh\h”r klZlhjz fZ2hdplhtjhgyZ ihl_jb fhsghklb \ klIZIFk
we_dljhl_ogbq_kdZy klZev dhwnnbpbbyl ihe_aghlh ~_ck

3XUSRMEH DLP RI WKH SDSHU LV D@ MY W RBH® H QJV UG G R BIMDK HW B W/ IHW K AL FRQUF VRIHW E O ERG H @' H
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« X F <Zkvdh\kdbc H : =_jZkdbg G < ;_e._

<+kgbd GLM ©Ol12 §



?e_dljbgge fZrbgb |1Z _e_dljhf_oZgeqg_ i_j_I\hj_ggy _g_jl*€ ,661 SULQW

fZ]lgelhijh\h~rzZ P_ y\bs_ 1Zdh" g_ fZ}FRrIljhfihllhnggZz fh~_ev "~ey \bagZqg_ggy \b
fZI_fZlbggh]h hibkm a mjZom\Zggykljhbfied~rdhAtIh\ rbolh\Zghfm fZ]ghkjlhijh\h~"e
0ZjzZdl _jm ch]l]h \bgbdg_ggy jmcgm\Zgge _e _dljbggh€ eaheype<€ ebkle\ r
F_1Z ~“hkee”""Eglthx jh[hlb } ijb[edZy&elhijh\h*Z ajhklZxlv \bojh\e kljmfb <« \I
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. ‘ITyaZgbo a I ogheh] }x \blhlh\e_ggy L=
Yd ihdZamxlv jhajZomgdhb ey| I—x Ki 717 Z\Z7e f
\bo+~gh€ \_ebgbgb fz]g-Ighlh ihlhdm } bq “el“k pdkiemzizpe€ Z\Zj-cgbfb
kljmf a[m”~ _ggy g_h[o*~gh a[-evrblb al\/l B .
) ay fe ebklh\h€ caheyp-£€
el I'lb Zp"hfm \'ZJZh'b z\ thfhl'p' a(ﬁom@ﬂ% reyohf a[-evr_gg\G eblsibyb
aj xlv.gz § [h g < rbolh\Zghlh fZ]gelhijh\h"Z GZ jbk al
LZdbc j_amevlzZl ihykgx}lvky IbfhaQ
hkgh\gz gzZkldz gZfzZ]gegmxqgh€

\6% ]**gh a fh™_eex +

L] I/\
a[m”~” _ggy ydZ g_h[oe~"gZ "ey k|\hj hflh rb\] apren_jthth <\IjZI|bh\’\SZbgg-brr
fZ]g-Igh]h ihlhdm \bljzqz}Ivky q% %Ybghfm az [Zah\m h7Abgbpx
\_ebdhlh ih\-ljygh]h ijhfe'dm f.° m tBJJb Ih\s@g- ff Gz pvhfm ° jbk A
KIZIhjhf / ff Lhfm gZ\elv ihfe |g|—h] \ AKlZ\e ge _dki_ jbf _giZevge
fZ]gelgh€ ijhgbdghkle klZee klZlhjZz £ é(% alrevr_gge Ih\sbgb e
kiZj=gogyf g_ ihlj_[m} agZqghlh a['eYBeﬁl g 1 Z'K'? [zab a ff ~h ff dhel
\lIjZzl gZ a[m” _ggy "ey |-A|bedb % \h] limfb af[-evrmxivky \ jZae\
ghfegZevgh]lh j_° "bfm jh[hib ]_ jZ|h djb\Z ihagZq_gZ pbnjhx )

'\- Ajeadm lh\sbg djb\e .

y hAQZd kl%% Hzg-hgg%h hAgzdh\_ mrdh”"_ggy

g

Zee —1"¥p mRvhfm h[f}fm fz]gslhijh\hAz
fZeh efh\ejgbf ;eevrZ efh\ejgeklv mrdh
0ZjzZdl_jgZ ey am[pe*\ g "ey yjfZ klZlh
N"ey djZcgeo iZd_ls\ hk_j~y klZlhjz ge
jhalzrh\zgbo \ k_j_"~bge klZlhjZz Lhfm c
hpegdZ af[eevr_ggy \ljZl fzZ} efh\ejgbc ¢
GZijbdez”™ ydsh [ a[eevr_ggy lh\sbgb eb
jZab \e"[mehky \ mkvhfm fZ]gelhijh\hne |
ih\ge \ljZIlb \ klZee a[eevrbebky [b ijb[e
\ _ebgbgb” - d<l

[*evr eklhlghfm af_gr_gge- fZ]g-Igh€
b7 Kihkl_j*]Z}IVKy r\bAd g;ﬁ;

kljmfm « \ljZl gZ a[m” _g
fZz]gelgh€ ijhgbdghkle kI
fZeh\sjh]e~rgbf

0

0.25 0.5 0,75 1 1,25 1.5
d, mm

Jbk + DZjlbgZ fz]gelgh]h ihey L=vghilAbfd RfnregZAZe_ ghkle \IJZI \+* Thisbgb@bkl-\ rb
gZ\ZglZ  _ggy

Lml \jZOh\Zgh ajhklzggy leevdb kdeZz’

Ke-" azagzgblb sh \ -grbo 1biz %8 h? cwktr h \eAh[jZ _gh dh_n-
fZrbg gZijbdez” \ Zkbgojhggbo % s [iz"_g _nepe}

j bk ijbcfzZxlvky g_afegq

\bdhgmxlvky a fegefZevghx \ ebqbghx g’zh] a
ijhfedm  nzdlhj fz]gelgh]h kIZJ' &dbo hiky]e\ hkh[ebih \ yjfe
fZ]gelhijh\h”"Z k1Z1hjZ |jhy\ey}lvky [o é Px‘m _Zevgbf Ydsh [ mrdh”"_gg)

LZzdbf gbghf ©hpegdz jomde Tk lfzqef-,l]hebKIZfb rbolh\db \e"[mehky I
af[sevr_ggy \ljzI \ L=< \nge-"hamf[I]_g\'lfghE}hg' klzlhjz Z yjfh kIZIhjzZ =
klZjeggy klZee ~Z} \_ebgbgm g_mrdahl lghbf Ih az]Zevges \ljZIb \ klZe
pvhfm kmfZjge \lIjZIlb L= a[sevrmxIvky[&{@vihebRPIDd ~h \_ebqgbgb

d<I Z DD> L= af_grm}lvky a d<l TR[Ih \ jZzab Z[h ajhkeb gZ

<ekgbd GLM ©O/l12 §
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LZ[ebpy + 1fh\ejge \Zj*Zglb mrdh” h\ggge-h&kjhkhZegdy NljZl ihim ghkle

<ZjeZgl mrdh~> _ggyJ d<I ~f ") Y% d<l J od<l DD>
_ d<| _

Gyjn G ff
Gam(p- G ff

Gyin G ff
Gam(p- G ff
Gyin G ff
Gimip- G ff
Gyjtn G ff

Gampp- G ff

> _deevdZ <fh\ejgbo \ZjeZgle\ mrdh’\‘ReI;)r']gID hkf_j'“S/b.Z"lg\_b\s_LgogKy _ghghf;ngkL- \'Z..gZA;
e \oAi . ] . . ] _0_] I ? ?K =?K s *NMjZpx
\sAih\+~ghlh ajhkiZggy \1jZI |Jb\_A_gh_i";\.d| gé"HE‘_kajk TSI LN
< i_jrhfm klh\ipe 1Z[ebp- gZ\_~ _gh hiibadib4dgnZ gthgn_j gp+€ KeZ\kvd_ + j
mrdhn® ggy feebklh\heE -aheyp-€ \Dlmﬁﬁ BPEP\ W hfby h[jZ[hlIdb f_lZeeh\ ~Z\e_gb_f
- . ) Zg = e[ZKkglHdh\KI[=LM + k
\_ebgbgZ ajhklZggy _e_dljbggbo \IjZdy4hg4Ke&ebHgzifu khkihygby A\hcguo f_IZeebq ke
mrdh”~® _ggy *aheype€ \ lj Ivhfm = \_ ebkplig aleh/I[deg\eg\FZrbghliljhb_\gb_ A ki " k
: o . e I o HI[Y¥ojmglm\Zggy ieb\m ijhp_km Zjsggy
\ljzl \gZkee"hd fZ]gelgh]h klZj-ggy ;1_‘1?1171 fo: é fZ]g-lge \eZklb\hkle nbolé\dgbo hk_j
g_I\_jlhfm = \_ebgbgZ kmfZjghlh ajhkliZghg¥o\WZdly <\ Ijmk H H Kvhidz K<skgtad g-k
iﬂylhfm + \ ebqbgb kmijgbo \|jZ| \ rGZp_-.thevgh_]h I_ogeqgh]lh mge\_jkblglamelil12d Afs
- \bo ijZpv K_jey ?e_dljbqgges fZrbgbetgy_e_dljhf_oZg

L= gbk_evgbd <« g_mrdh”" _ghfm L= "7 (i 49y ¢ jpZjd-\ GLM ©O0I1° x +
rhklhfm = \e”rjih\e~rge \_ebgbgb DD> :«_ + K _ _ -
< ijb ydhfm mrdh~'_gZ leevdb am[BLAYOMEGAN Mo dlRl-ogbu kdb KIZeD Kizin

klZlhjz y\ey} kmll}\_ mrdh”"_ggy fZ]JtElTJMWL“ledMLhK‘rZUMwQ K[SHULPHQWDO LQYHVWLJDW

yd_ihlj _[m} ch]h dZislZevgh]h j_fhglm l—Z‘—ﬂWS@.'ZfLC%ﬁ SXOVDWLRQ LQ VPRRWHKLIDPLQDW
Ydsh ° gZ hdj_fbo ~eeygdZo fz]gelhdjMiRRBBURFE . (( = < SS

gZijbdez”~ \ am[pyo djZcgeo iZd_le\ mrdh” YYHyUYHQFHV WUDQVOLWHUDWHG

caheype€ \e"[m\Z}Ivky fe" [eevrhXx dee'yHiQVKWHIQ 0 / SOHKWBEMORWHGHOLH L WHUPL

gZijbdez" fe° e [*evr_ ebklZfb REUDERWNOHWWDOKXUJ\ DQG KHDW WUHDWPHQW
y - . .17 ODVKLQRVWURHQLH s

gZijbdezn~ \ieb\m i+"\bs_gh€ \e[JZL 0y g 5 pPSHOORNSLVWDOOLFKHVNLH P

klzlhjz Ih p_ ijba\h”blv ~h kmlI}\h]F>1DQRFU\VWDOOLQH PDWHULDOV® ORVFRZ )L]P

ehdZevdgpdl 1Z gZ]je\m gZ mrdh”"_gec A'DQLOHYLFK 'REDYRFKQ\LH SRWHUL Y WXUERJ
ah\kef sgrbc Z\Zjecgbe 0zZjzdl | _>$Gg(I3ILJv_vlLIFIeI?Do ORVVHV LQ WXUEMDHQHUDWRUVCE
\bdhjbklZggy =+sgrbo | _ogeqgbo =+ hj]6KO\DKL L PHWRGL SLGYLVFKHHQQIR HMNR QR ERMKL
. . ; . - WXUERJHQHUDWRULY 7(6 $(6 *(6 RYEKR YLGSL
aZoh”«\ gZislv amibgdb \bih7Am L=1 "“UHVXUV >:D\V DQG PHWKRGV W R ULHCBLLDREY_HD IW\K\H
<bkgh\db Rl WXUERJHQHUDWRUV RI 733 133H®&33 ZRUNIH
:gZe-a fh‘eb\h]h a[-evr_ggy \IjZ|P6DOV\[I)|-Y|L\J/IR|[|)_|OL ,9 OLIKQDURGQR\L QOBQWRYRLSUDN'
.. . +

rbolh\Zghlh fZJgelhijh\h"Z KIZIhjZ L= RGEDVQLNRMRIULAD REUDERWNL PHWBRORY GD)
\gZkee~hd fZ]gelgh]l]h ¢« _e_dljbggRI PHWDO SURFHVVLQJ E\ SUBEVK&H@ 6DQNW :

fZ]gelhijh\h”~rZ aZk\e«~qb\ sh \ aZe Slkle VoA
. . . , ~/\DNLVKHY LDJ8DPP\L VRVWR\DQL\D GYR\Q\LK P}
oZjzdl_jm « h[ky]e\ klIZjeggy \ljZIb \ hy_ vwHmPJIUDPV RI WKH VWDWH RI GRZEOH PHWI

fh mlv a[eevrblbky gZ « d<|l sh ODVKLQRVWURHQLH S

; ; : 3UXV 9 9 6RPND 2 2 'JHQLV 6 SOLEJIUXQWX
f\h\ af_gr_ggy DD> Imj[h]_g_jZIhjZ \ g giRwvHVX VWDULQQ\D QD HGRWNWLUV KIKIW RYD LD
j_"bfe jh[hlb a ~h « RVHUG HOHNWULFKQLK PDVKLQ >RQIONKKHQFH RI

i _ amevliZl } ©hpsgdhx a\_jom?a + AZ]HOHFWULFDO DQG PDJQHWLF (BFISH®PWEKVQRIVO
- - FRUHVL®@Q\N 178 ©%XBGOHWLQ RI WKH 1DWLRQD

agzZq_ggy a[eevr_ggy \IjZlI 8QLYHUVLW\ ©.K3,°@ .KDUNRY 178 ©.K3,2 3
_ o QR Ss

Kibkhd esl_jzImjb +RORGQRNDWDQ\LH HOHN\&BRRW HKRIOLGKE V N DHH FV

VWHHOV@ 6SUDYRFKQLN SRG UHG % 9 0

;_jogrl_cg F HE_1Zeeh\_~_gb_ b I|I_jfbg_kdZy thHWDOOXUJL\D s

kizeb  F B i-dorleg o = JZoxlZ%ayy ). DQG OXSKHSIHULEHQWDO LQYHVWLIDW

F  FZrbghkljh_gb_ + k
Cmk \ & @zghdibkizeebq kdb  fzIBjbzeuk \ YLSSOH 10X[ SXOVDWLRQ LQ VPRWRFK QDPLQDW

- . J_fi_evF Nbafzlebl £k QR SS
>Zgbe_\bg Y>h[Z\hqgu_ ihl_jb \ Imj[h]_g_jzZlhjZo GZ"ecreZ UHFHLYHG
Y ; >Zgbet Wbq GZmdZz + k
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*[eeh]jZneqg~ tipbkbh]jZnbg_kdb_ WhhEDIbLRIUDSKLF GHVFULSWLRQ
>hkee”"_ggy \ieb\m klZjeggy klZee+ fZ]geZhiph\hZ gkljZIhjZ gZ ch]lh _g_j]_Ibq

0ZjZdl_jbklbdb X F <Zkvdh\kvdbc H < ;= ejZkhidegkgBd GZpehgZevgh]lh I _og-o
mge\_jkbl_Im ©0112% K_jey ©%?e_dljbggeoZgdnpph I1Z j é\ldlibgy @ _j]eda™ ©0112
t < + K + + ;b[ebh]j gZa\ + ,661
Bkke_"~h\Zgb_ \ebygby klzZj_gby klzZzeb fzZ]lgbZhijimphg_gkljZzlhjjz gz _]I
wg_jl_Ibg_kdb_ o0ZzZjzdl_jbklbdb X G <Zkwdhjbkdbagg :G : < ;_e<ghkgbd
GZpehgZevgh]lh I_ogeggh]lh mge\_jkbl_Imb@Q@d AZrtKgheVZ @égd_tjhf_oZg qg_ i_j_
_g_jl-€20 GLM ©0I112 t < + K gZat +[eoh]

7TKH LQIOXHQFH RI DJLQJ RI VWDWRU PDJQR®LIFWNRHHRI\WXKHIU MRX
< 1 9DVNRYVNL\ $ $ *HUDVNLQXDOHWHAORQRMNS ©.K3,2 6HURAE O©O(
HOHFWURPHFKDQLFDO HQHUJ\ FREBHUVLRQ+2 ®*R. KDUNLY+ 378+0. = %LE
,661

<erhfhkle ijh Z\IBEFRXW WKH $XWKRUYV

<Zkvdh\kvdbc Xjec FbdheZrdi\thigl _ogeqgbo gZmd ijhn_khj ijhlihkhjZdZdb"jBZpehgZe
gbc |_ogeqgbc mge\_jkbl_| MdjZ€gb ©O@hE \kgpidbemilhesl gegiphjy Kedhjkvdh]ha He
PDLYXQ #JPDLO FRP

<Zkvdh\kdbc Xjbc Gbdhe&Zd\bjgl _ogbg_kdbo gZmd ijhn_kkhj GRdibdh gizgebrg kbl 6 gwbdy
jZzbgu ©Db_\kdbc ihebl_ogbq_kdbc bgkibbchhjkdhlgt? Billhjiy_Kkhj dzn_~ju we_dljhf_oZg

H PO #JPDLO FRP

9DVNRYVNLLNRODHREWIRU Rl 7THFKQLFDO 6FLHQFHDW )WRBD ‘HIED HWWPRIQ W3 BR (IO\
IDWLRQDO 7HFKQLFDO 8QLYHUVLW\ RI 3ROJMIVHFK QEOFIR,QVHLINRUWNE . IMMO
YXQ #JPDLO FRP

= jZkdeg He_dkzg"j :g&lh2gthtd | _ogeqgbo gZmd Zkbkl_gl dBn GZ4iphg ZelyabcoZ god
gbc mge\_jkbl_| MdjZz€gb ©ODb€\kvdbobolmiesf_ggsdghjy sl kdhjkvdhlha |_e
L

qghb _
QLUELNDOSDVDPDGKL#XNU QHW

= jZkdbg :e_dkzZg”"j :gZlheaAgA\byzZk | _ogbqg_kdbo gZzmd GZpbhg@eWwglblll oMb pZ kgl c
©Db_\kdbc ihebl _ogbg_kdbcghgBlhljmIKbdhjkdh]h2 Zkkbkl_gl dZndhljlueve _dljhf_oZghb

H PIIDI.L(DJELNDOSDVDPDGKL#XNU QHW

*HUDVNLQ $OH[DQGH) SMPOGLREDIWN LFFIK7THFKQLFDO 6 RMLKHK FHSYD BW PH Q WHR W (QOUHRY
I1DWLRQDO 7HFKQLFDO 8QLYHUVLW\ RI 3BOUWHGKQICRJRQV WILNVRXUIWHGA WWHO
QLUELNDOSDVDPDGKL#XNU QHW

;_e_ghd GZ~ey <heh#%bkbZjydpZ \bdezZ”"Zq dzZn_~jb |I_hj_IbgghZpeleqgdéphdbogledgesGgbc r
\_jkbl_I Mdjz€gb ©Db€\kvdbc ihesl_gg-fldhy Kg'ldlrbjllmldhﬂQWBwSPLD#DO\IU QHW

;_e_ghd Gz~_""Z <ezZ" wufk]JBEYglZc ij_ih~"Z\Zl_ev dZn_"ju |_hj_|logblddh cGiZe bdigHElevguc |
ogbq kdbc mgb\ jkbl_I MdjZbgu ©Db_\&ddgkibembl bo‘ggq Ek]jkbjy KbdhjlhhBNS LH PDW CQ HW

%HOHQRN 1DGL\D SREOHREUIWFPUUHFYXUHU DW WKH "'WIDLBWOHQWLRHRAKHQUW HWILW L
8QLYHUVLW\ RI 8NUDLQH ©,JRU 6 DNRHA NHO MB M@BIRIO\NMH RKIQLF ,QVWLW

<+kgbd GLM ©Ol12 §
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M>D
% L Q?F?JBK 1 H ;HJH>1C

<A:/FHA<TYAHD F1@ G?KL:P1HG:JGBFB N1ABQGBFB<dXMXBEHK<BB
IJBKLIJHYO ?E?DLJHF?0:G1DB

Jhaleygmlh hkh[eb\hkle g_klZpehgZjgblo shalkggpm\hijhmxkv _e_dljhf_oZgeqgg_ ijlt€I\HEZ g8ogec \azZ}
fha\fyahd |_j_e<sd pbo ijhp_ke\ jeagbkifkyhlhaZogh ighpgkkxlv ijbkljh€ i_j_\Zjghom _KlkAf@Zochggb ~ey gbo }
Ibih\bf i_j_oe~gbc <fimevkgbc Z[hdhyglhkgbc ghijhf gz\ZglZz _ggy Djef h&gte\gdlgb\bghth kdjmfm Ih[lh
"“hme_\h€ "bkbiZpe«€ |Z ihg”_jhfhlhdgblod kbfd okiijbgkdjte€\ \bfZ]Z} \jZoh\m\yd bg | XdZ py\tbgsZjgZ "bnmaey _e_
ljhfZ]gelgh]h ihey “bnmaey I_ieZ Z[th Yanmbabkl] fgm\bg mdpecgh]h i_j_ ieXRazffHaepyahdhlZz i_j_oj_kge
\ieb\b pbo ijhp_ke\ ij_~klZ\e_ge* mjkkZHpgm e gehd ko_fb sh \erh[jZ}X} wds[Zzewh Kimlljl_[mxIv i_jrh
g_jlh\h€ m\Z]lb ijb ZgZeesa+ Z[h fh bex\ZgdkjrfimZgkggbo ijbkljh€\ ]_ghjAlIkjpmfrhid¢hkge_dljhfz]gel
gbo ijbkdhjx\Zqge+\ fZkb\gbo Ise

Dexgh\e keh\e dljhf_oZgeqge i_j_I\hjx\Zqe g _&i¥phteyZjyglZnfmbarm |_ieZ ~bnma-+y j_qihhlpgb \azZ}fha\
ke\ i_j_oj_kgbc \ieb\ [ehd ko_fZz

JZkkfhlj_gu hkh[ gghklb g_klZpbhgZjghum_klbte\b gk tkigbohi1Zxsbo we_dljhf_oZagh§Zgth_wig_hHE b
\abehk\yav f_"Am gbfb 1_j_q_gv wlbp g hpakkhkbjihikeé hl 1h]h jZ[h1Zx| ebfm&kljitko\ghi} kIZpbhgZij
guo j_"bfZo beb ° Ney gbo Ibibgguh™dey bdymepykguc beb ih\lhjgh djZldh\gZ]jogudd j IThdbfh hk
gh\guo ijhyle_gbc \ha”_ckl\by we_dZjdq kargh\Zh8iEkkdiZpby b ihg”_jhfhbmjpdz kbewvguopmkljhckl\
_[m_I mqg_IZ IZdbo y\e gbc dzZd gmdBypbheg ZdojhyZigblgh]lh ihey “~“bnnmmlpy \ieZ klad "dad \ kbkl_

on bg"mdpbhgghc i_j_iez\db f_IZeehwaly bii_j <hjZlkfgk_\ebygby wlbo ijhgukkhlZjvrki2\We_ jZa\_j
gmlhc [ehd ko_fu dhlhjzZzy hih[jZ Z_IN gZddhey\e kgby_Kj_[mxsb_ i_j\hhqg_j_iflgidgz\gtbd Zgbeyp fh”_ebjh
\Zgbb bfimevkguo we_dljhf_oZgbq_k@dlhjhmkihhicnkelw klghglh 1hdZ beb we_dljhifZzdgblgdidjmkdh]j

Dexq_\u kehh g dIth o0Zgbqg_kdb_ ij_h[jZah\ZI_eb*bgnkilZipp hihZpgZ*bnnmaby |I_ieZ ~"bnnmaby \
\azbfhk\yav ijhp_kkh\ i_j dj_klgh_f&bygb_ [ehd ko

7KH SXUSRVH RI ZRUN LV WR RROQNWU GIRQ QHKAHNY B BFL RIFY RIQGWIKWE R @FEF R B & DVQL\F V@ HS U R FHF WWU-
HQHUJ\ FRQYHUVLRQ DQG WRHDW WHHDUEFW WRK M/ 10K HIDWDLARKDN RV VT & IH1 IBHIUVAD VR | LD KGNV $HH RUGRIFHAH R ¢
RI GHYLFHY RSHUDWLRQ RU @H LR/ RS HDDLWOR @ VRIWL R QD U VHPRKIRQW. MQ W H LPHBXIRGH. F DR UL DDV IE
ORDGLQJ %HVLGH RI WKH PDDW HIFMAVR'Y RD\H O HRWY 0 HANVOGHE X B USBIW L RVG HD ¥'6 HFR QIGHVURP RR/R N C
WDNH LQWR DFFRXQW VXFK SEHQRPHR® ®IVHDRF W WRRDLIFQHMILE VILRIQ R | KAXEWWEDLQIKYV LB Q RY \6
LQGXFWLRQ UH PHOWLQJ RI PHWDI®\FRIGAL VWO\H \R K RVGKRIOIRQ F M ¥ LIR@J R Q WWRKW K FR VWO M FW X B R HRFIK
VLPXODWLRQ WKH VHFRQGDU\ HH LGB FOW\H @R HFRQD WK HD RS H WDRD KEEY W & HLU O P HWH P ¥ BIQGHZREN U
RI SUHYLRXV DQDO\VLV WKH FRWSOIOQU QR O XK SR FFHAMRWIRK KD YSHD FEHHUA @ QU MSKUHH V HIQZV R G HL[G\
GLDJUDP ZKLFK FRYHUHG WKH RRWW HHM\WUH/QWS D DR S K WO RHVDIBOLRIOR R | DMK M/ KD IDFVDOR W H\F IRDJQV. E
VKRUW WLPH PRGH RI RSHUDWXRE HBG VF KK R FHN WHRW UHIDW R W\ RR G5l 8 M W 2R DIARHIOHUWWD\WRR USD R H B L
WKH FOHDU GHPRQVWUDWLRQ LRIHUMHQOMW KR QW B AW RRO E\HS\KA MM RBIGH 8 Ul R WHARPHHVE B DI Ik CRF FDQUH U
3URSRVHG EORFN VFKHPH RI W KH HQ IIRKQFMWY RR® G [EGR DN M R N OM Z\DF DADRY LDQOYIHRML WIKDPN WK \R K
YHUVLRQ LQ SDUDOOHO ZLWR IPX® FGIDRQ R R ISW RISV SW RHA R VRN B GW. QUG B BV DKR F IG HDLYRH E AK
RI GHYHORSHG EORFN VFKHP HWLM MWKRUDVIVQ VWWOH FH HB W LIRIOYRRY \PDPO\B D WK RV AR O W & HR S U R/KHP
FROQYHUVLRQ LQ WKH HOHFWURPHFKDQLFDO GHYLFHV

H\ZRUGMOHFWURPHFKDQLFDO FRQY B8 UMMWAR QQ RGH W DAL R/ R\Q | LEGHOREX @ HR @ LRRIQV R E \BW R D
FURVV FRXSOLQJ EORFN GLDJUDP

<klmi AjhklZggy ihIm ghkle dhfiffkkljgm€ je\gygv _e_dljhfzZ]gelgh]h ihey Kki:
I_ogedb "hkimigh€ 7~ey ~"hkee”gbjddgyggZbhif_ieshijh\erghkle sh \jZoh\m} eh
ihrbj_ggyf kmqgzZkgbo ijh]jzf ~ey fh™_jexe\Zggly ieZ \bdhjbklh\mxqgb ijb pv
neabggbo ihee\ 1Z jeaghfZgelgbo _enndgjhgzZigZlgbegm aZe_"geklv ehdZevgbo
ijbkljh€\ ajh[beh fh eb\bf \enreclb _a<Mdljhkmhherghkle \er | _fi_jZImjb LZde i

ZgZeelbggbo f_lThne\ ZgZesamg_hnNghpZzakh\h [meb a”eckg_ge ¢ hibkZge r
_e_dljhf_ozZgeqghlh i_j_I\hj_ggy _g_jé=€_¢ZinjjeclbgZhijbdez" > @ ljhi_ <kgm}
dhfifxl_jghlh fh~_ex\Zggy jh[hgbo diZhp]lhkey a _e_dljhf_oZgeggbo ijbkl,

\jZom\Zggyf mkvh]h dhfie_dkm neablgolgthenipgghyjtde Z[h ki_peZevgh]h ijbagzq.
fh mlv kmijh\h~""m\Zlb pe ijhp_kb [Mexl¥mhkefnipjkh\Zgbo j_"bfZo Ihfm ”“ey gbo
\jZom\Zggy g_eesgecgbo \eZklb\hkl_cllihVWfd)g} ljbdb\fb ih\lhjgh dhjhidhgZkgh€ jt
aZe_ "ghkle ihdZagbde\ _e_ dljhijh\erghkbbded\mfgbds\ [mIb h[eZ”"gZggy "ey a\Zj:
\enr | _fi_jZlmjb ¢ Ibf kzZfbf \e~ ¢ghldZeeV¥gbo dljbggbf kljmfhf I[hsh Hdj_fe ijb
iZjzZf_lje\ Jmklbgb kljmfm ydZ \bagZpgzilvkybdeZqgh \ i_j_os~*ghfm j_"bfe y
ier"klZ\e \bjer_ggy je\gygv _e_dljhfZ]gelgHjhfa2heyige rizfib |Z ij_kb m~Zjge f_o
>h~rZfh kx"b \jZom\Zggy g_je\ghfejghdy gidife\Z@ygh€ e<g"mklje€€ [Z g yde }
Zdlb\gbo _e_f_gle\ ijbkljhx "ey qghfhmekkghpbdhb ijbkljhyfb >ey gbo ihgy
jhajZzom\zZlb ihlhdb |_ieZ \«" [eevr gKlZpblogAjgh]hhj_ "bfm g_ fh _ [mlb aZklhkh
f_gr gZljelbo M ijbkljhyo a+ klZpeshgZEjgds«cj_jhiflhfgbc j_"bf peedhf [Zam}lvky
jh[hlb 7~ey pvh]lh 2hklZlgvh ih[m~mdZkbZ xrthigeztigho y\bsZo Kx~b “hpeevgh
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ijb}*gZlb _e_dljhfZrbgges ]_g_jZlhjb ijpdgmbutkkgiiZIhfZkrlZ[gh]lh fh”*_ex\Zggy
kljmfm deZkbqgge m~Zjge ]_g_jZlhjbaZd@ZNZgkmgZhpyo |Zdbo \q_gbo yd * $
efimevkge 1_g_jZlhjb a dhfij_ke}x fZ]1gXINhIDUWDDM> @ [Z <gre A pe}x ]jmih
> @ Z 1Zdh® eegecge ijbkdhjx\ZqshfZkaXgbo jk¢hlb ijh dhj_dlgbc jhaj.
_e_dljhfz]gelge dZlZimevib ”"ey aZinekdrhéz2]3ehgdloo ijhp_ke\ m [Z]ZIhr
ZizZjzZls\ > @ Z[h _e_dljhfZ]gelgek]gZjfBlbsZ®y gZijbdez” 1Zdbo yd rbolh\
m~rZjgbo \bijh[m\Zgv fepghkle fZI_jfZpgdlhgjh\ReEe > @ < gbo jhajh[eyxlvk
\eckvdh\bo ihlj_[ > @ hk_j_"g_ggy je\gygv _e_dljhfzZz]gelgh]h
gZee*a hkgh\gbo “hkylg_gv e>eyl[Z2ZZihjbZjh\bo k_j_~h\bsZo i_jeh”bggh€ |
«fimevkgbo ijbkljh€\ _e_dljhf_oZgedb> Z kx@b bUOjsth miv [mlb \bdhjbklZge "e
fZrbg h[_jlZevgh]h gb ee<gecgh]h jmoirhrbfihgglw gmkbZpehgZjgh]lh fZ]gelgh]h ihe
aZjZoh\zges 1Zdh" <fimevkge _e_dljhfZ]igeig\ JhDAh daZp+€ g_h~*ghjergbo k_j_~
dhfmlZpecgh€ ZiZjZImjb > @ yde agZkhh \ mikiatghb > @
dhgdmjmxlv a ig_\fZlbggbfb ijb\h*Zfb 2Z2\d¥Zlditkh[eb\hkle \byleyxlvky [|zZdF
jhajZzomghd jh[hgh]lh ijhp_km fh ebdbftmI&lprcgec ZiZjZImje kbevgh]h kljmfm
\jZom\Zggyf ~bgzZfedb i_j_fes_ggy jogokhfBEgzZzedam c¢c fh”_ex\Zggy i_j_o+”gh]
hkdeevdb \hgz \bagzZqz} fbll}\bb*"ghgakgyYrea fh”_ex\Zggyf jhaih”eem ki
_e_dljhfz]gelgh]lh ihey 1Z ch]l]h hkghllgglzdzfbh[dh ih]Zr_ggy _e_dljbggh€ ~*
kbeh\m c I_ieh\m 7ex P_ hagZqZ} jdohlh _lggel _fbdhglzZdle\ Als~gh a |
g_klZpehgZjgbo je\gygv ihey « i_j_ ~"ZgkhKeieZ glyyofiggh\ 1Zdbo ijhp_kZo g_"I
[mlb ijb}*gZg_ je\gyggy i_j _fes_ggy hpfohfmbZIbXk kmlh fZ]gelh]e*jh~bgZfeqghbf
LZdbc i*”0o*™ kIZ\ |jZ*"bpecgbf \ eel_ZlmMjoe>g@ [jZdb ~"h m\Z]b \ke hkh]
"m°_ qgqZklh ch]lh peggeklv agb m}lvgyjltidjj_finhh_ggy \dexggh a \bijhfegx
kijhs_ggyfb yde Z\lhjzf ~h\h”~blvkymjbbcfZzhblbgghfm 1Z egnjzZqg_j\hghfm 7o
klhkh\gh \eZklb\hkl_c _e_dljhfZ]gegh€hlkbkl_fb@
\eZklb\hkl_c _e_dljbggbo dhglzdle\ Z[h AEZA[gllbhkd_ &ibgghfm jhalbldm h[gbke
jmom jmohfbo fzZk < kbkl _fZo a ji*"dlgkdiize-gpgbli\e*gbo jhareee\ ijbdezZrgh€
\lhjbggbf leehf yd fZ]gelh]erjh*bgZfedrgazdZhkdpmxlv fZI_fzZlbgg_ fh*_ex\Zgg
bg"mdpecge ieZ\bevge i_q° |Z sg"mdp[dgddlic\]j hfegmgZkgh gZ deevdho je\gyo Kkl
jhaiez\m \ ydhkle je\gyggy “bgZfedibkljmyom _e_dljhf_oZgedb iZjZe_e\
\bdhjbklh\m}lvky je\gyggy GZ\{} KlhfdhkZ eRedgdyng§eh[Zevgh]lh ijhp_km i_j_|I
f 1Zem > @ < _e_dljhf_oZgeqgbo _igjjle@jxAgfg&€oam\Zlb gZijm _gbc klZg _e
dhg”mdpecgh]lh Ibim yd m~Zjge mg-itnekiolv If_@Zgdggh c |I_ieh\s gZ\ZglZ _ggy
a jerdhf_IZe_\bf dhglZdlhf ey \b\_~gdgyhlkdjpmémfHZ_ex\Zggy fh mlv [mlb h"_
j_cdh\e ijbkdhjx\zZqe fZdjhlee "eyebh” joZighgdl _jbkibdb hkgh\lgh]lh jh[hgh]h
"hklh\ejgbo "Zgbo ijb fh”_ex\Zggée_ihlp[ghh]Jghab ~h\]Jh\egghkle \e”ih\e
\bdhjbklzZIb zZ~_d\Zlgm fh”_ev ih\_"s@dlh_dglrglZdjmkijhx \ peehfm
Ilhrmdb ijbcgylgh€ fh”_ee dhglZdim cr&bl4Z]JBE]JhIb ¢ ihklZgh\dZ<aZZZee
jhde\ ihgbgZxgb a > @ Lzdzihfhte dgviHmgzZnhjfmex\Zggy kmdmighkle
jhajh[e_gZz Ney j_cdh\h]h ijbkdhjadZgz h[de*gh \aylb ~h m\Z]b ijb i
ijbims_gges > @ sh ih]jZgbqgbc rzjfadhgiZiblgqgbde fhr_e_c¢c _e_dljhf_oZgeqgbo
j_cdzZfb 1z jmohfbf ydhj_f } \ihydbloixh*ghgzZkgh fh _ \eA[m\ZIlbky g_k
jerdhf_lZe_\bf Fheb\eklv ihdjZsblBbbrmaih”+e_e_dljhfZ]gelgh]l]h ihey g_Kkl
kljmfm \a”~h\" dhglZdigh€ ahgb VY“bpmeah\HfmeZ + g_klZpehgZjgZ “bnma-y
ijbkdhjx\zZqg- az jZomghd dhgdZddgwgbfb ih\_jogyfb jh[hgbo _e.
_e_dljhijh\erghkle f_IZem \ ih\_jogjhkghxZj%&e~hfe ijbdezZ”b \bjer_ggy aZz
dhglzdilm [meZ ihdZazZgZz reyohf dEfidZbkgdplhi]lheroh~hf ~h 1Zdh]h fh*_ex\Zc
fhr _ex\Zggy \ jh[hle > @ Gh\e fh eb]limklr Vjd oM\idAdph ~\Z |Ibib "bnma+€ a pbo Ij\
[cevr Z™N_d\Zlgbo fh~r_e_c _e_dIKlhkhdghggbdh efimevkgbo _e_dljhf_o
i_j_I\hjx\Zge\ \erdjbebky a jhal\bldihfi_IAhljkAZ\ge\ eegecgh]l]h jmom fZI_fZIlbq
[Zz]ZIhfZkrlZ[gh]h fh~_ex\Zggy > @ klAapehglZjg@h€ "bnma<€ ihey jZahf a 7
ydbfb fh~_ex\Zggy fh _ \eA[m\Zlbky [medhqgjhkglihgkljh\Zge \ fhgh]jZne€ < N
jeagbo az ijhklhjh\bfb fZkrlZ[Zfd =abggeodh > @ H]ey™ aZ”Zq ijh “bnme
jhajZzomgdh\h€ fh”_ee« a h[feghf "Zgbfpzbém\gdlgd \Peb\m _e_dljhfZ]gelgh]h ihey
hagzgqz} sh h”rghgzZkgh a jhajZzompgdtgHERZhe€vdgh€l JZcq_gdZ > @ GZrh
fzdjh fZkrlZ[gh€ dZjlbgb jhaih?*eemijle\ dgjmiB]gr¥Z]m ~hkee~rgbde\ ~h \aZ}fha
gbo \_ebgbg ihey fh'_ \eA[m\Zlbky jfagbex\Zgpgrbqggbfb ijhp_kzZfb "bnma-
fedjhfZkrlZ[gbo ijhp_ke\ \ ydbohkv ikie pjbngggboh”*Zevrh€ ih[m~h\b [Z]ZIhfZk
ahgZzo vyd g9gZijbdez”~ jhaih”sem \ fabgégcihegy pwh]lh \az}fhal\fyadb « \aZ]
i_j_jea* [Z]ZIh bevgh]h ijh\ergbdZ ef$tp_pBfBImh@[kZfb \e~h[jZ ZxIvky m jha]
\ dhglzdigec ahges j_cdh\h]h ijbkdhj{ehgiZzkoHkgh\ywdZ fh _ [mlb kljmdIimjghx
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fZc[mlgeo jhajZomgdh\bo fh”_e_c JHaybgoimeavkgbbdb glZ ijbkljhx \ aZz]Zevghfm \
ijhp_ke\ \ ijbkljhyo _e_dljhf_oZgedb_fa[okégjh\jpmlb ]Jhlih\bfb g_ Ieevdb ~h
hdj_fh]lh h[]h\hj_ggy GZkijz\~e _e_dddfhkdlgiqgpbo jmos\ Ze_ ¢ ~h fh eb\bo Zd
i_j_I\hjx\Zg _g_j]*€ [m~v ydh]lh Idhmb\ZgX\-&fm”~ _gbo i*" "e}x _e_dljh*"bgZfe
ijbagZg_gbc “ey jh[hlb m klZpehgZiklvo ghfimfz\o [ehps jelgygv jmom i_j_"[Z
[Zam}lvky gZ ihkes~h\ghkle hdj_fbo #Zdleb\ekimeWwbgh§bklZggy je\gygv Zdmklbd
\az}fh”e€ i_j\bggh€ _e_dljhfzZ]gelgh€ jMbkllfb &ey _e_dljhfzZz]gelgbo ijbkljh€
jmohfbf \lhjbggbf _e_f_glhf P_ kijzZ\ijZepXHve a*dhaiez\Zfb f_lZe+s\ \ ydhkle \Ihjb
ljZz"bpecgbo dhe_dlhjgbo fZrbg ihklecghlh &lZmfmfZxlv [mlb \bdhjbklzZg- j*\g
"ey mgeiheyjgbo fZrbg [h \ dh'gec degporboddb\gbc Z[h Ihqger_ fZ]gelgh€ Je"jh~
ijh\e~rgbd \lhjbggh]h _e_f_glZz ydhjpkdeighthd hfmo jhaieZ\e_gh]lh f_IZem a”Zlgk
\eAghkgh dhjhldh]l]h gZkm i_j_[m\Z}ieb\ZdhgegZ efhaih”ee \_ebqgbg _e_dljhfZ]c
_e_dljhfz]gelgbo kbe iskey gh]lh \eghey[m\Z} a pe-}€
ahgb « azZfegx}lvky egrbf ijh\ergbdhf ><shfing&wkgbo ijbkljhyo ~_ fh eb\_ \bghbd
\blJey~Z} ijhp_k \azZ}fh”«€ \ ZkbgojhggbhlbgdgbgZjo Bfs\ gZ]je\Zggy \lhjbggh]lh _e_
gZ i_jrbc ihley”® ijhp_k _e_dljhfiojzohddph]gZzklbgb ch]h h[f}fm m jhaieZ\e_
i_j_I\hj_ggy _g_jl*€ ~_ [_ai_j_j\oh h[derghijhpzlb ~h m\Z]b gZy\geklv i_j_o0e"¢
m\Z ghfm jha]Jey”s fb \byley}fh shigZklblqopfbm \eZklb\hklyfb =« fZIlb fh eb\
i_jeh”e afegb i_j\bgghlh ihey \eA"[m\BHljvkhp VpremZdqZIib \ oh”e jer_ggy jelgygv jh:
A"bnmae+<€ ihey m ijh\ergbd \lhjbggh]Re*@hKgglA[fjm® I\_jr*he qZklbgb ieZklbggh
ydh]h <~ a egrhx r\b~rdeklix ge¢ jmahgbj\GgghdBE\m >ey pvh]h fzxlv [mlb a
ihey Ihfm \ dh'ghfm Zdle \azZ}fh*«€jejgiyglayy mfl4klZlgh]h klZgm fZl_jeZem \lh
\_kv gZk gh\s _e_f_glb \lhjbggh]lh ijle\ef*gdd@Z \&«e"ghx egnhjfZpe}x ~ey dhljbo |
azZ\~ydb hkvh\ec kbf_lje€ fZrbgb p_c kigm KthoWigex}ijh |I_fi_jZImjgbc klzg 1Z kljn
\_kv h[f}f jmohfh]h Zdlb\gh]h ijh\eh&ihd&b\hiZdb¥Ihjbggh]lh _e_ f_glZ gZ dh _g
gbghf ohqzZ azijhihgh\ZgzZz \ pec qHEKmhe KkdxFZky gZ m\Zaes fh eb\e afegb jf
\azZ}fhal\fyadm fo jeagbfb g_kIZipYhed gjorb fdwv fo I\_j~hx ieZklbgghx
neabggbfb iheyfb [meZ jhajh[e_gZ jhjaieZ\eh gtexy ahgZfb Z 1Zdh" fh eb\Z afegZ
ZgZeeam fZrbg —efimevkgh€ 7e€ l2Zkdboggewkghdg ie" "e}x _e_dljhfZ]gelgb
_e_dljhfzZz]gele\ jhaley” \azZ}fhih\fyaZgboevijhph k¢ha\fyadm | _ieh\bo je\gygv |
«fimevkgh]lh o0zZjzdl_jm fh _ [mlb dhjijklydpdhx “gewhjfZp+}x ~ey hpegdb |I_jfhf_oZg
fZrbg klZpehgZjgh€ Ne g hkdeevidZgm*hlasdveyd f_gle\ dhgkljmdp+*€ sh g_km
ihlJeb[e _gh a |hgdb ahjm ehdZevgBbzZguZa}fdgyc >ey h[gbke ggy fh eb\bo ~ _r
ihleygmlb gZ €ogec jh[hgbc ijhp_k lz i_j_fes_ggy _e_f_qgle\ i_j_"~[ZqZ}lvky
Hibk [ehd ko_fb \aZ}fhafgpdwm ey ihey f_oZgeqgbo gZijm _gv ydt
g_klZpehgZjgbo neabqggbo <pgmplikedex_jlm fZ} hljbfm\ZIb ~Zge ijh iZjzZf_ljb fep
a\fyahd fe° jeagbfb g _klZpehgZjgbfBI neZéggbflhgg _g* gZ hkgh\e ~Zgbo ijh
ijhp_kkzfb sh fzxlv fekp_ m ijlkkZjdhyoe_& gle\ >ey _e_ f_gle\ sh i_j_[m\
h[f_"_ghx r\brdh”e}x \e”Mh[jZ _gbc gdh[elizdlleo &Zij_kh\Zge ~_1Zes iZd_Im klZlhjz
jbk ;m”A_fh \N\Z2°ZIb sh r\b~rdeklv afdgbaZX]gh]gbdhglZdim \ dhglZdigbo kbkl_fZc
ihes\ m ijbkljhyo g_ i_j_ \zZ2 2z} L&lfjohkmd g&h jmohfbc _e_f_gl dhglzdlge il
“hal\hey} h[f_"blbky ZgZe+sahf g_klZpé¢hyZ¢glo ihe<\dhjheaheyp-£€ lhsh . h” g
ihabpec | _hje€ ~“bnma<€ « g _ [jZIb ~Nhjm\AJBxbhAbdvh\e*e}x e dljbggbo kljmfe)
y\bsZ vyde \byleyxlv k_[_ ijb r\b~r"dhé&Zigglgpboheyithee-\ iZjZe _evgh a Z9Z
\bkhdh€ gzZklhlb P_gljZevges [ehdb gZejbKkljh*"bgpZf{epbo ijhp_ke\ fh _ [mlb ijh\_
j*\gygv _e_dljhfz]gelgh]h ihey ajlgZamfeety\bsa i_j g _k _ggy j_gh\bgb a \jZo
\jZom\zZggyf fZl_jeZevgbo je\gygv k_jliéeh\insZ e_[lhfZ]gelgbo ihee\ >ey pvh]lh *
je\gygv |_iehi_j_~Zqe yde “~halheyXlwebybagdZqbdbdljhfZ]gelgh]lh ihey | _fi_jZlIr
|_ieh\bc klzg Zdlb\gbo _e_f_gle\ ijbkhhdeklZ jmbodn _e_ f_gle\ dhglZdlm i_j_"Zxlv
j*\gygv jmom \lhjbggh]h _e f glz a WWilhgoZggwfdkhkemepe}glel ~“bnma+€ klhkh\gh
kbe a”Zlgbo ijhlb”eylb jmoh\e >Zgh[hkkh KémglZdvm + ~Zee \bdhjbklhimxlvk
\boe~rgbfb ~ey dhgh]l]h a pbo [ehde\bjgZ"ggyv*yBZNZq ~bnma+€ | gh\bgb gz il
kmfe'ge [ehdb P_ \ i_jrm q_jlm ~ZgdhgiZdlg\jZpjtx gZy\ghkle <kdjeggy a mlI\f
"“hme_\h]h I_ieZz _e_dljbggbf kljmfhdjhilZZaiftn \ dhglZdigbo ijhfe'dZo ~h~"Z|
_e_dljh"bgzfeqge kbeb yde a”Zlge jimdiZdge\l[mblggdbtemq g o0ZjZdl_jbklbdb <gl_
_e_f_gl ijbkljhx Pes ~Zge fZxlv [mlbl \ijZ\W\hgkzZ\hilbggh]h \bijhfegx\Zggy a dhgl
[ehpe I_ieh\bo je\gygv ¢ \ [ehpe jelgyOhA jjodigyv < KAhxoZjZdl_jbklbdb fedjhieZaf_
g_jlm [ehd je\gygv _e_dljhfzZ]gelghlhl\ihegve [Edgh_\bf j_amevIiZIhf 1Zdh]lh ko
I_ieh\bo je\gygv fZxlv h”_j"m\Zlb «gZkejffZijpdkmijth’_ [mlb «gnhjfZpey ijh «kgm\Zgg
r\brdeklv jmom jmohfbo _e_f_gle\ \e/ihlehdgn \\Ryoydfh h[T}fghlh jmcgm\Zggy Z
jmom >ey ih\gh]h hibkm \keo neabqgbe_btzglrdlijibkljhk >ey hpegdb cfh\ejghkle
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jmcgm\zZggy \ky egnhjfZpey ijh 7ZPatZlkibeb klZzg Zdlb\gbo _e_f_qgle\
I_fi_jZIlmjb ~_nhjfZpe€€ i_j _fes_ggygZZohbiidKliyehd h[jh[db djbl_j«€\ jmcgm\
jmom jh[hgbo _e_f_gle\ 1Zd kzZfh vyd egnhjfZpey ijh
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J ZeecaZpey \kvh]h dhfie_dkm \aZllhkat+fgéde\ fegZ gh\e fheb\hkle \'b
gZa\Zgbfb g_klZpehgZjgbfb y\bszZfb fmywehlkimegb\ggo ijhp_ke\ sh \e~rdjb\ZX
nmg”*Zf_glZevghlh j_amevlZlm a*"4dh@dbldHZ][Z4bdbhfzZzkrlZ[gbo f_Ih”e\ fh"_e>
gZmdh\m egnhjfZpex ijh Jeh[Zevygbsh \i&g\er_ I[bih\hx ko_fhx jhajzo
\az}fhih\fyazgbo ihee\ gZ \eZklb\hkleefzdljjrZerXgesjgbo ijbkljh€\ 1Z kbkl_f \
\bdhjbklh\mxlvky \ dhgkljmdpeyo <finkeowkigbo kbkI_f \e~h[jZ ZeZ l]heh\gbc
L. sh py egnhjfZpey kvh]lh”ge } gg”hhlizljg¥hhg_ggy I|h a ihy\hx [Z]ZIhfZk
\e~rh[jZ _gh gZ [ehd ko_fe agzZdZfb ZeZhbbEZfgyy aWy\eyl}lvky fh eb\eklv \jZo
reyom \e~ ]Jheh\gbo [ehde\ aZ"Zqge [B[EHvhed kkmhdhgeo ijhp_ke\ yde \ f_0Zgey
j*\gygv _e_dljhfZ]geslgh]lh ihey [ehdmA\IHjbgglipglda[hlZfb” P_ ~hal\hey} i_j_
ihes\ 1Z [ehdm gZijm _gh]h klZgm j_gh\pdd \e*"*"Ze_g+ gZkee~db \ieb\m pbo |

Klhkh\gh sfimevkgbo fZzlgele\ “~g\]hjegtagklv V4 jhlhqge ozZjzdl_jt
aZagZqblb sh ohgZ \hgb fh'mlv g_ fhlke \*hpb\dgb]d ijbkljh€\ P_ hkh[eb\h \Z
jmohfhlh _e_f_glZz "~ey gbo ijh[e_fkbehVoofZdpbkljh€\ \ kdez”e ydbo } _e
i_j\bggh€ h[fhldb €€ Zdmklbggbo idheds Zglwfb ydeesdljhfZ]gelgbfb [Z f_o0Zg
ijh[e_fb fepghkle o | _jfeqgh€ klecdhkgZ\fm\Zghgdryfb [ebavdbfb ~h ]jZgbggh ~h
ZdlmZevgZz l1Zzd kZfh yd . Ney  Jffiaeovgkg beo Zelhjblfb \jZom\Z
_e_dljhf_ozZgeqgbo i_j I\hjx\Zqge\ g jb&}fhih\fyazZgbo neabqggbo ijhp_ke\ '

S_ [eevrhx fejhx p_ klhkm}lvky kfinjemkgbm hpegdb ~h\]h\leqghklb \e”ih\
eg"mdpecgbo gZdhibgm\zZqge\ _g_j]*€ Zdla\glbidhkh\enxXlwkdy\ dhgkljmdp+€ a \bdl

\'| _ogepe neabggh]h _dki_jbf glZ <higblgjZkhh jlAxgwm\Zggy < Ilhc ~_ qZk ibl
\lThjbggm h{fhldm p_ g Z dJe b gaeWZggrc \ieb\ \az}fhih\fyazZgbo n
ljZgknhjfZlhjgh]h Ibim lhfm ijptp ek 2 sh kmijh\h* " mxlv «fime
_e_dljhr"bgzZfegqgbo ijhp_ke\ 1Z €0gc0 g&ZkeljyhdeoAglhggdbi j I\hj_ggy _g_jl*€ gZ
ahjm ~h\]h\eqghkle dhgkljmdp<€ &Z1|{}ZE-\k\daxydbo \b]hlh\eyxlvky Zdlb\g:
ZdlmZevgeklv i_j_I\Vhjx\Zqge\ fh'gzZ \\Z ZIb \e~djblbf -

le*kmfhd jh[hlb 1Z \bKghjdbhgh\Zg¥d\ ihlj_[m} ih”"Zevrbo “~hkee<""_gv e« gZ
jh[hle kljmdImjgZ ko_fzZ "ey ih[m* h\dsgnhjgme@lih]h Hkh[eb\hkle fh~ _ex!

Zelhjblfm jhajZomgde\ ijhp_ke\ foafemakbrkegagdpgbo ijhp _ke\ a \bdhjbklZggyf
_e_dljhf_ozZgeqgh]h ij_I\hj_ggy _g_jl*€ a\_jlZ} m\Z]m
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dhf_ip-cghlh ijh]jzfghlh az[_ai_q_ggy §B ey 2 r shvamoFr + o o en i
\ jhfhle > @ 'HLQDQ7KH +HWHURJHQHRXV OXOWWLMFDQH OHW
. N (QITXLVW %MRUQ /L ;LDQWDR Q5HMQBHKLQJ (U
Kibkhd e<l_jZImjb $YDLODE@HE PWWK SULQFHWRQ HGX PXOWLVFDO
IhAhevp \ We_ f glu |_hjbb b gbke_gghlh jzk{ H¥ V& .
lihfz]gblguo iThp_kkh\ \ iih\h~ysbo Kj i—%amyel IEjG_ogbdZ [hevrbo bfimevkguo Ihdh\ b fZ]gbl

> Thrhevp \ B G Bntub jy\ZBgklbiml we _diff ¢ ! G >zrmd K E AZc_gp < K Dhf_evdh

; . Dhf h\ A +

;ngfbdb GZpbhgzevghc :dz”_fbb gzmd Mdjz%gb{lv\PL)@S&?IS:U\DWI\hngHZNIWU\F]a “ ODNV\PLXN
=e_[h\ BKbhgojhggu_ ]_g_jZlhju djzidh\j_f_gghAGP hRFfW2D IDXNRZR 7HFKQLFKQH * S
ghlh ~_ckiBby: =e [h\ W = DZrzZjkdbc *N = f)rﬁl o-]< WBe dljbg_kdb_ dhglzZzdlu ~“ey Z\IhfZlbqg_kdbk
E GZmdz ' + K - dext;tz-f_e_c b we_dljhfZ]gblguo <dhBIZRb b pho\

>im bgbg :DIKfij kkbhggu_ ] g _:jZKhjujm bgbg ]I(_ I+IZ\e_gdt\he_dlth_ﬁgbq_kdb_ b dhfivxl_jgu_ kbk
< = Dmgbgkdbc ;1 NBbAjlbdghd |_ogbdZ bfim v - - . .

guo kbkl f ?j_f < ebahF Wg_jlhZlhfbaArZl Eyiglgdzhf\bmﬂljhﬂ %’VZ—dﬁlbhyWJhabh+99“—k yle_gby

K _ . - . *

'"R\OH 0(GHFWURPDJQHWLF $LUEUTHM /DXQ \'NdsJ\ Hiﬁ(fzd'_lr?]‘l‘ak\dbzy "i”hf(‘bY ké’svgr(‘s'h‘_‘giofﬁg
0 5'R\OH ' - 6DPXHO 7 &RQZDNLDQG 5 _.%Zlghhj‘hgﬂﬁ W J.q]b; ¢ gk CosTT
7UDQV RQ ODJQHWLFV t -DGB 9RO TR @ oo . oK .
SHEN)%UVW GHVLJQ VWXG\ RI D@m@@mwwm@%%%g%%gééﬁ% FRY —d<”hf_—oz}gzquj.m.'\—l—'\h”\z
YHKLFOHG LQ WKH VHYHUDO%KXSHFWNHE NLQRIGYH 2 U@l . ex b gt g')|/<b1| | 007id
7UDQV RQ ODJQHWLFV % -DQ 9RO pehgZevghe =09°0gbce mget_Jkbi_ !

gbc egklblml? + k
FzZB_fZlbg_kdZy |I_hjby “bnnmabb \ ijbeh’_

B JZcq_gdhigkibiml ijh[e f fZI_jbZeh\_~ _ gby G

Fbeuo < Bkke Ah\Zgb_ bfimevkghlh j ‘bfz \hzéﬁz%"'mo%w
ebg_cgh]h we_dljh~ " b]Z| FlyeuoWe dljhl_sgbd yoC_q—U

< + K ’ - .

AeZlbg G:Zeebkibg _kdb_ mkiZgh\db b bo ijbf_pgb_'b%iek’\ﬁ@% :dZ~_fbb gZmd MdjZbgu BE_\ GZmd
i_jbf_glZevguo bkke_~h\Zgby® : AeZlbg N . .
. : _ Ilh~"hevp_\ : Fmevibnbabqg_kdh_ fh”_ebjh\Zgb_ we_c

! ?‘Zkbl‘f"deh\ B Fbrbg+GF G Bamdz =\ "Ydbo mkijhcki\lh"hevp \ B G Dmg_ jy\Zy
LZ \ B Hikgh\u |_hjbb we_dljbq_kdbjo ZiEjKin\ --°9°049Z _e_dljh"bgZf-dZ =+ o =K
LZ_ \+ F <ukrzZy rdheZ + k 5HIHUHQFHV WUDQVOLWHUDWHG
Djbsmd G #£ZI|_fZlbq_kdh_ fh~_ebjh\Zgb_ we_dljh
fZ]gblguo ihe_c b ~“hme _\uo ihl_jv jbjl evkh\hfSREROWVHY $ '  XFKHUNPWRW\ WHRULL L UD)
G = Djbsmd X G <Zkvdh\kdbc E c(gbqhg(/dzjy}OHFWURPDJQLWQ\K SURFHVVRY?KHSH@GMNRG\DV |
we_dljhAbgzfbdz ¢ + K - - PHQWY RI WKHRU\ DQG QXPH WLDRIMH W LP XOWDRV L R

IhAhevp_\ : Dhfivxl_jgh_  fh~_ebjh\zgb_ weFRV¥HY LQ FRQ@®XRWY Q JOMAMDXWH RI (OHFWURC
fZ]gblguo b |_ieh\uo ijhp_kkh\ \ | _oghem|bq_ RébBQPKO $FDGHP\ RI 6FLHQFH RI 8NUDLQH
dZo b fZl_jbZeZo kh keh ghc kijndtmevg \ B*OHERY ,  $ .DVKDUVN\ ( * 6LRXWRBQILH *
G Dmq_jy\ay 1g Im _e_dljh~bgZfsdb G:G Mdgmrﬁuq RU\ NUDWNRYUHPHQ QGRKR&F KURZIRXQRJIR
gzZmd ijZpv £+ D 125 G:GM % K « q JHQHUDWRUV RI VKRUW WLPH DQGLW¥XRBN RSHU
<RXQJ 5DLO DQG DUPDWXUH FXUUHQW GLVWULBXWLRQV LQ HOHFWUR
PDJQHWLF ODXQRRHQV DQG : ) ,HXxJKuDQV UXIKLQLQ $ XFKLQVN\ 9. RPSIHM\R@RRQ W $
RQ ODJQHWLFV + -DOQ YRO OR + 3HQHUDWRU\ >&RPSUHMMVREVIBQIBUBAMRK @ @T X H
7KLDJDUBSMPIMIQHWRIOXLG PHFKDQLFDO PR®BHOY WR \& WWHPVEHE KR® ORVFRZ (QHUJRDWRPI
DUPDWXUH LQWHU9D FKLOKBQRMD@DDQG . 25 +VLHK .
&KHPHU\BD®LG DFFHOHUDWRU DV FRQWLQXBMURERPOR Wby SR FYBHEEARX AE KT BDONVHRQ

4 QW IERV Y RO QR SS

9 7 &KHPHU(V7UDQV RQ 30DVPD 6FLHQF¥D
9RO 1R 3DUW .. +3 5HEN % )LUVW GHVLJQ VWXGALRIXD® HDHFG DL EC

. % L HUDO,(KXQ@GDEG NDRJIUI
3DYOLRWKOWLYFDOH PHWKRGYV UYHUDJLQJ 'ﬂ)%@ﬁ%iﬁsg‘gg’\{w‘wgﬁé <%

* DYOLRWLYV * $% D F
$ 3DYO +$%HUBOWYDHW GSULQJE'E&O\NK 9VYOHGRYDQL\H LPSXOfVQRJR UH]KLPD

s

\QRJR HOHNWURGYLJDWHO\PRGHQYRHVWLJID
7DUWDKH/ JHQHUDO WKHRU\ Rl KRRRBHQL]D o ,
OLQ +HLGHOEHUJ 6SULQJHU 9HUODJ ﬁ\‘%ELW @V‘L’JLL%% oR. O L2 DN WO R PoRH ERELILELRON R U
thhhevp_\ tFghlhfzkriz[gh_ fh"_ebjhizgb_ \ Vg%—[#\'/? Q1 $ _.UDVLOVKFKLN Y SR8 1 DLVKLQ *

|_ogbd: > Ih~hevp_\ B G Bmbiy\zBgklbim]

: : : KHVNLH XVWDQRYNLHQWDIO QUK PHQ
we_dljh~bgzfbdb GZpbhgzevghc :dz"_fhib gzif?\&v%dgrgv%oo\owww LQVWDOODW[SRQ@Y DQG W

+ k

* . . . LP DO UHVHDUFKHV@ ORVFRZ 1DXND s
KZgq_k 1Ze_g&bk*¢hjh~gu_ kj_"~u b I_hjby dhe
W e e 1 ear . 6 THORIWNRD HOHNWULPKKWRIUK BESDUL

Zo\Zeh\ GHWK Ag _gb_ ijhp_kT(h\ \ i_jbh/‘bq_kdw)(c))HkFl}Ar/’nutéLF DSSDUDWXV@ ORVFRRERO\YXKD\®@ VKN

: ) _ ULQW
L?ggf K'foue$\ = | Zghkddh GZmdZ Nhaypxn 1 9DVNRYVN\ X ODW#®%RQGDU /
. — . PDWLFKHVNR\H PRGHOLURYDQ L\ 5 KB N OW Y¥RP D J
iZjtahdZk >ZB_ fZlbg_kdh_ fh~_ebjhiZgb_ nb: E Y UHOYVRYRP XVNRSLWH%HD&BWWRHPS
ijhp_kkh\ \ ~dhfihabpbhgguo fzl_jbzezo i _jpBIR4K{RECILHOGY DQG -RXOBI@H IORIVFAKHA N \DD L
kljmdimje B ;Zj*ahdZk : B% A:h[gbwl\blhjbzq-iOHNWURGLQQRLNDSS
MIKK = + F

(O )HGERPRJIHQLIDWLRQ WHFKQLTXH HRIW ooﬁ ER& Vg\éﬁﬁwy\(}fsEU\VBJQSDR%TE,:\%ﬁP@g(\%HRL#
RGLF VWUXOFALHVO SHQ = SDIHN,§(( %RXV\%%b"g%\lDK V PDWHULDODK V®R[XOVMRL RV E KN W
7UDQV RQ ODJQHWLFV < 9RO 1R HFWURPDJQHWLF DQG W KHURDLF 5O R RN WHYO
Ahlgbg : MBZ\g_gby FZdk\_eeZ "ey g_h*ghih"gPCRigy" B FG LQ PDWHULDOIURF FRIP S@W MMWMIXH
i_jbh~bq_kdhc kljmdkhjgbg : B Dm*jyl\p_\ HGHFWURG\QDPLFV 1$6QR 8NUDISDHUW  SS

IZjlhg < A Ba\ :G :jfygkdhc KKJ & 7 <RXQJ) - DQG +XDKBVDQH DUPDWXUH FXUUHQ

F_oZgbdz =& WLROV LQ HOHFWU J MV 8 Q XADRIKQHHUAVL F V
BKHOXNKDQHI XHQF\ GLVSHUVLRQ RI GLHOWFR%L?LF QﬁUPLg@NL\F}E%\ %Qg Q

HOHFWULF FRQGXFWLYLW\ RI URWNRQYRD WER VFDOH KRPRJHQL
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7KLDJDUDMDQ 9 DQG +VLHK . 7LF® ® DRIRGHIR IO R WG FPH RADQKH 0DPURHOBVM T XD (VQRWURP L
WR GHVFULEH UDLO DUPDWXMUH 7TLUDADHU | R E3-H \SHKH QR HR@D Ss +
ODJQHWLFVYRO QR Ss ‘HLQDQ ( %MRUQ (QJTXLVW ;LOIMOWEHD /L
&KHPHU\V5®LD DFFHOHUDWRU DV FRQWL QKRXYGARRAPXWMDHVUIRIG GGURRX Y 0XOWL$¥FDOQE OHW
FHV¥(( 7UDQV RQ 30DVPD BRICHQFHQR SDE@WH,ZBI\ PDWK SULQFHWRQ HGX PXO®/LVFDOHI
Ss
3DYOLRWLV * $ EBOWRURDOHOPHWKRGYV UDHWKRKNLA) DQGDMHQF 6 [/ 7HRKROHO I REYR © V6K
PRPRIHQLPPMUMIQQ +HLGHOEHUJ S LPSXOVQ\K WRNRY L>PRHQIWR\RXIRIGKW V D Q
7DUWDKH/JHQHUDO WKHRU\ BRHKRRRJHGILI®EMOREN WHFKQLTXHV@ ORVFRZ $WRPL]GDW
s ODNV\PLXSDUDW\ HOBNWHRAWLIH DSSDUDWXV@
3RGROWVHY $ XFKHOUQRYBPDVIVKWDEQROIMQLFWZD 1DXNRZR 7THFKQLFKQH S
PRGHOLURYDQLH Y >HEBMWNVRMNHF PRIOHO L QLOWKQHFWU BB HQNR 7 3 -NO HNOWLLL FKH
HQJLQHHULQJ@ .\LY ,QVWLWXMRH RO (SOFHDFVBIPRVR\RIDWLFNHYRLK Y\NOMXF K DNVR QOHDNN WLR U/RHY
RI 6FLHQFH Rl 8NUDLQH S >(OHFWULFDO FRQWDFWYV IRU FQHWXEW EQWD K
6DQFKH] 3D CIHRFAL@RURGQ\H VUHG\ 31 R® R UWNDY ONGNWHEDVQH MQ L F K HV N L\H >,( NRP\S URWHE & CH
KRPRJHQHRXV PHGLD DQG YLEUDWIQR® UW KIHR® \FGR P $ M & HUR WNV WSISRV @ YRO Ss
9HUODJ s 1IDPLWRNRY(OHNWURHUR]LRQ® {DH FWLYFRO HQ RWL
%DKYDORY 1 6 3D @D/WHHGNRHQLBH SURFBKWRRPHQD@ ORVFRZ (QHUJL\D s
SHULRGLFKHVNLK VWUXNWXUDK P8R B/®IPNDLYY X MKNHMWNIWIHK |D'GDRKL %HONLQ * 6 9HGH
NRPSRILWVLRQQ\K$ PHWHWIQDNORY SURFHVVHWK DR BRIQN REBHIFWSULFKHVND\D HUR]JL\D VLOQR
VWUXFWXUHY ODWKHPDWLF SUREIOMHIP P RW R HHEG D QWESRERWRFDO HURVLRQ RI KHBK FXUU

DOV@ ORVFRZ 1DXND 3XEO 3K\VODW/LW WURGHWY@ ORVFRZ (QHUJL\D S
%DUG]RNDV "' OFOEMHRDW LFKHVNR\H PRGROXMRYD QL\HMD QINIRINDL* HOHFWURPHKDQLFKC
ILILFKHVNLK SURFHVVRY Y NRFPSHR]REVERDQWNORARID WHINX ONDPEMD G IHOHFWURPHFKDQLFDO FI
VWUXNOMDWKHPDWLF VLPXODWLRQPEBIRVKWHRBO ISDMWMERIY@HV.KQ UANRL Y IDWLR&DONMYHFKC
PDWHULDOV RI SHULRGLF VWUXFWXUH@ GRYEWHFKRUWBOL DY WEWXWH" S

S 5D\ FKHQNRDBWHPDWLFKHVND\D WHRUL\D GLIIX
(O )HGGL O 5HQ = 5D]HN $ YORWIVADY LWH &0 B RIKRHIPHDQVLL FDO WKHRU\ R GAWIXW X R/®I IRQ P\
QLTXH IRU OD[ZHOO HTXDWLRQM ZQDSHW LR@LD VY WEFXAYKHHYDWLRQDO $FDGHPAHRI 6FLH
ODJQHWLFVYRO QR SS IDXNRYD 'XPND 3XEO S
=REQLQ $ , XGU\DYWVHY8WD$QHRNDUIRWBRGROWVHY 2 ' .XFKHULDYD , 0 0 X

VZHOOD GO\D QHRGQRURGQRM WHXHEM ¥ (5KDRGHAIFEKRIYN@MH WOMNRW URW HR K QEV KPHRGH.® )
WLRQV RI OD[ZHOO IRU QRQ XQLWUWPFWNGHIQR R| S8 HERGRW HIFKQLFR QDG HDHNAERG\QDP
JJYHVWLAD $NDGHPLL 1DXNIBRWRW QR/INBWMP ERIAD® HOHF@URG\QMROLFV SS

$FDGHP\ RI 6FLHQFH@ YRO SS QR OHFKDQLFV

6KHOXNKLQ 9 9 7HUHQWHY 6 Bl GUHDHFQAULGELYVSHUVLRQ GZMecreZ UHFHLYHG
SHUPLWWLYLW\ DQG HOHFW WIR WROQOGX RRPRUOW\ Rl URFNV YLD W

;e[eeh]jZneqgge bipekbh]jZznbg_kdb_ RALEDYORIJUDSKLF GHVFULSWLRQ
<azZ}fhalfyahd fe° g_klZpehgZjgbfb neabqggbfikbejh\pokzifibklfhyo _e_dljhf_oZge-dt

< L Q_f_jbk 1 H ;kpkylcd GLM ©01128 K_jey 2?e_dljblgpt fzdbedglZi_p I\hj_g8iy _g_jl
(0] GLM ©0112 + < + K]j £+ gZabl[e<h661

<aZbfhklyav f_""m g_klZpbhgZjgufb nbalkd@fhkdbfhbghypudk mkljhckI\Zo we_dljhf_oZ¢
< L Q_f_jbk B : ;hjrdMxgbd GLM ©0I112 K_jey ?e_dljhdprf faZlgelglZz i_é_I\hj_ggy _ ¢
]*€+ O GLM ©0112 + < + K]j %= gzZa\b[*h661

,OQOWHUFRQQHFWLRQ EHWZHHQ WKH XDRDYWDKMHLBRBEHU SKHYLFEBY B U RIFOH
9 7 &KHPHU\V |, 2 %WROURIBSWLQ RI 178 .K3, 6 HURKYV HIOFHW WRIR H FRDDEXLL
FRQYHUVLRQ + .KDUNLY 178 .K3, 3 + + TRALEOLRJU + ,661

<s"hfhkle ijh Z\IK}s\"_gby h[ Z\$I HR&XW WKH $XWKRUV
Q_f_jbk <heh”bfbj L_j_gdeachybg”Zl | _ogeqgbo gZmd KklZjrbcbgZ edhmdhcg Kieewpfelg\eZy

gbc mge\_jkbl_| MdjZ€gb ~hp_gl dZnjb\de2a"gh€lmagbdbzZl _e YFKHPHURBRBRNQ QHW
Q_f _jbk <ez”bfbj L_j_alWd2db”ZI | _ogbq_kdbo gZmd klZjblhc ¢ZphhgZekigjm "H\bZpb
guc mgb\_jkbl_I MdjZbgu “hp_gl dZn_"hu ijlbdhe ZI'bgghdkdhbabdb | _e

YEFKHPHU#XNU QHW

&KHPHU\V 9RORG\P\U 7 BDIQQGWGYRNMNFRI| 7HEFK Q LEHD@L REL BIRQIAFHHYW LVW 11
WLRQ 8QLYHUVLW\ RI 8NUDLQHHS$PVRAFHQWWH BIURKHRVRIW DRMD @/ D) G $SSOL

H PDLEKHPHU#XNU QHW

;hjhnec 1jbgZ He tdkb€éledgZ22Zq neabdb GZpehgZevgbc EZ\MAdpZEgihc higbkl jkblidZn_~jb |
Ibggh€ 1Z ijbdeZ”~gh€ neabdb |I_e PLNR #XNMUPQ HW

;hjh~bc BjbgZ :e_dk _ij\glz*zZ\Z|l_ev nbabdb GZpbhgZevgluckblbap¥Mdpghugumghlkkbkl gl
n_"~jul_hj_Ibg_kdhc b ijbdez~ghc nbabdb H_RBLRNR #XNU QHW

%RURGL\ ,UHQRX2 OHRWXWHID Rl SK\VLFV 1DWILRBRDD\YMHVIWDORORE GURHH
SDUWPHQW RI 7TKHRUHWLFDO DQG $S$HOPBRIGNKRV L FA&X MWH @ HW
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M >D
% 0 .+$5&+<6+<1 0 9 .+%, 3 $ w2/.27

)81&7,21%/ 7(67,1* 2) $1*/( '$7$% 75$160,77(56
2) 7+( /,0,7( 527$7,21 $1*/(

HibkZgh f_Ih"bdm \bagZq_ggy g_e-<gjpzdhkbklbdr"gBEZpZX h[f_"_ghlh dmlZhtb\dmhlm*INZj%_ggy
fh eb\hkle j_ZeeaZp+€ gZ €0 [Za* QhEajpdhEbdGlb\bFfe gh ijbdezZ” pbrgheh€ h[jh[db kb]

Dexgh\s keh¥g”"mdpecgbc ~Z\Zq dmlZz h[f_"_gbczZdk\l_jklyhjHrhgellgz kbkl_fZ g_eegecgeklv \b
0ZjzZdl_jbklbdb 1Zjm\ZevgZ djb\Z ihob[dZ dh"m dmlZ

JZkkfhlj_gZ f_lh~"bdZ hij_~_e_gby g_eihg_cgjizkdb_jbtkdhdb ~Zlgbdh\ h]jZgbdhbhhjhf nhébdih\h
ihA"\_j"~_gby \hafh ghklb j_ZebaZpbhygg@hlwon[Peshb &f j¥ml_evghc kbkl_fu

Dexq_\u_ kehBg@"mdpbhgguc ~Zlgbd m]eZ h]ljZgbagZggljZgklhjkgihyhjfj@Z]gblgZy kbkl_fZ g_ebg_c
\uoh”ghc o0zZjzdl_jbklbdb 1Zjbjh\hqgg@lyktybdBEHYZ im]eZ

JRUPXODWLRQ RI WKHDSWRBOMPWKRGYV RI IXQFWWRQ@IDY P MAVAHLOI RR W B ) KELHD G MER U R W D
GHYHORS WKH PHWKRG RI GHILY¥MGHUWEK H RQO DG HODW WY \ WRU DRPAASHKGV UFRMD D)W E R/Gl LILY IWDLHF V DR)IGW
FRQILUPDWLRQ WKH IHDVLELG®LRN \RK H UH B W QUR @ KAEFPHRA(@ CHIOW@ESOH RI GLJLWDO VLJIQDO
SURYL2GMGLQDIOBWRSRVHG WR EXLOG D FDOHBUDRLIROVFXQG HFRFSRYN VRKWKBOK[WH U DPWRMW R G

H\ZRUGQGXFWLYH DQJOH GDWD WUDQHMPLMUDIW Y8 URD\W HBD U@ MVDMFR R QUIKXG\P FRBRQDEW HD U
FDOLEUDWLRQ FXUYH PHDVXUH RI FRGH LQDFFXUDF\

L QWURGXFWGORRWLYH DQJOH GDW I KWMUDHO/HPUL VOV B B V KR ID HPG{@ W LIRU WK H
WKH OLPLWHG URWDWLRQ DQLEH LV KR WERZWVY P QWK HY Ry R DVREINO G EF
VIVWHP LV ZLGHO\ XVHG LQ PRGHYQyEWHIA Wi SHLWI%FY piLv Doc w

QDYLJDWLRQ DQG IO\LQJ PDFKLQHV JXLGDQFH,
'Q WKLV UHJDUG D QHHG IRU WKH DFFHSWDQFHN FRQWURO_WHVWLQJ
RFFXUUHG $PRQJ RWKHU WHVWESJd DQG |LQVSHFWER y (veor

FKHENLQJ WKH DSSHDUDQFH GLPHQVL LQJ VL]H
ZLQGLQJ UHVLVWDQFH DQG LQVXODWL ZHOO DV
FRQVXPSWLRQ SRZHU LW LQFOXGHV--WKH-DKGFWLRQDO-WIYWV

FKHFNLQJ DPSOLWXGH RI RXWSXW VLJQS A KH RSHUDWLQJ
UDQJH RI DQJOHV FKHFNLQJ WKH QRQOQO SHQGLQJ RQ
WKH DQJOH RI RXWSXW VLJQDOV D
DQJOH WUDQVPLWWHU EDVHG Q ET
7KH EDVHOLQH FKDUDFWHULVWLF %V WKH GHSHQGHQFH ®Q WKH

URWDWLRQ DQJOH RI WKH FR&H WKBW VKD HRERD WHE WPRAPECRH SWQGHQ

DPSOLWXGH Rl WKH RXWSXW VLIQDO ¥BEWRPIKQZLEHZHIYHTKEHRY RI WKH
IRUPXOD RI IXQFWLRQDO GHSHQGHKYFB RIOWKIKRREBLMX GEHUHREWO\ SURS
WKH DQJOH LV GHSLFWHG LQ WKy bhdpt lrH w kNQSiuoDER HH AW HU WL QHG E\

FDQ EH GHVFULEHG ZLWK WKH IRPORLL QY (I BRPWIWLRO XVLQJ SURJUDPF

(yvD (py (D LOQWHIJUDWHG FLUFXLWYV > @
(,D (oy (D JRUPXODWLRQ RI VYOKBUDUFRHETHP EHFD >
WKH WHFKQRORJLFDO VSHFLILFV RI F
ZKHUHD = WKH LQIRUPDWLRQ WRPSRPHOW HRIWHKIEY JIJHQHUDO DQG WK
RXWSXW VLJQDOV SDUWLFXODU LW LV LPSRVVLEGIK WR DF
+ FRQVWDQW FRPSRQHQW SURSHUWLHV RI WKH RXWSXWWVHVWWUHIR!

(oy %

e mcon Y8 Y BRI U it Lo Fr
(wp[DQ@pLo WKH PD[LPXP DQG PLBh?g)bPL%QQ&(E'\M\ RI WKH DPSOLWXGHYIV G
RI WKH RXWSXW DPSOLWXGH LYKo R SKI&) DWkQIDYBEAH BdG FKHENL

DQJEHV7KHQ LPSOHPHQWLQJ DQJOH WUDQVPLWWHU |
) V\VWHP 21 FRXUVH ZKHQ LW FRPMVN WR I
(ov (wor (wro HDFK DQJOH WUDQVPLWWHU VRX®®H XQG

QRW EH WRR H[SHQVLYH 2Q WKH RWKHL
<% 0 .KDUFK\VK\Q 0 9 .KDL 3 $ %RO
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WKH VLQJOH VHWV RI DQJOH GDWH®DQLWDEHBHYYREWNHWMP VWP HDNV XUH R
LQDSSURSULDWH WR FUHDWH HIBEVWRWHWH WWWWRQJ IDFLOLWLHV
7TKHUHIRUH WKHUH LV RQH PRUH OLPLWDWLRQ'RI7TX$LQJ DQDO

GLJLWDO FRQYHUWHUV RI FRXUVH pEREHY Ww B U Wi B P {16 RREQGWDRL qwv
YROWPHWHU W\SH < RU PXOWPBRHWHYH SEBWHIEK WKH HYHQ RQHV 2E
SHVHDUFK REMHFMLWHDUWLFOBHPY XY KHRRPRSNWLQDFFXUDF\ IRU E
FKDUDFWHULVWLF RI DQJOH G® W JA DY FLyOW LY i Wik IH WP bWty U |
URWDWLRQ DQJOH ZLWK WKH WURQVH\HYYDO PDIQHWLF VIVWHP

BUHVHQWLQJ WKH PDLQ PDWHULD®ObPSOH RI D RVMXFAKVPAHWKRG LV LP:
7RFDUUN RXW WKH QHFHVVDU\QW MMWIL Qlp Pk PEREO 8BRNBJIR! IRU  wWH!

URWDWLRQD,RQRIQHY, HISUHVVHEBUDIQYPLWWHU >M ZLWK WKH ZRUNLG
DUFPLQXWH VKRXOG EH GLYLGHZLDVQWEHPH QRIFREPHRDW HS SHFLDO  'HV
RGG SDUWV RI WKH H[PVUKPG SRIQIFWURPHFKDQLFDO 6\WWHPV RI W]
WKH JRQLRPHWULF GHYLFH ZH VBDWLRRD®SQUKRBUVDWH IBQ IXOBRH LQ
SRVLWLRQ WKDW FRUUHVSRQGVGHSWWHDOEKORRZLQW LQ WKH

UDQDH DQG GHWHUPLQH WKH YDOXﬁEEﬁIUW\Rﬁgw RR GWPRIH-PHQWDO YD
DPSOLWXGH RI WKH DQJOH GD\%%7KWLQDD%V>JDFI_V&WWLH<LVG$Y}EJ“8%H_FQCHI_G[

ZLQGI8QINVGBG, URXQE
$IWHU WKH H[SHULPHQWDO SD%W ZH VKRXOG SURFHVV WKH
QXPHULFDO GDWD ZKHUMH D5 gwr o *

JRU HDFK SRLQW LQDUWDIQH v ROWIRR B WMRGHWH YDOXH RI WKH LELW F

H HVYVH Du\ljgngXWHv DUFPLQ
QXPHULFDO  DQJOHTYV F~RSH LLS\éJKHQ/(HD'CE)Q'%GW H DQJOH GDWD WU
IROORZVRXQR G ZKHEHkLsuurrio © * | SDUE XQLW®@ LV GHILQHG DV IROOR?

QELW FRGH GLVFUHWH YDOXH RI WKHcLRQbBRHWY L A VAMHPWDO FRGH T

7KH YDOXH RI WKH GLJLWDO F&@&@MQN%L@DQ\YRkWWﬁW

'L YHODW® OB WRHQWYV

URX-§QJSI “$ .
8,8, 8 8 G o $ H
8,8, 8 8 7KH YDOXH RI D FDOLEUDWLR@ FXU)Y
7KH YDOXH RI WKH GLJLWDOYFRELR R BNEWE, o 5D H
WUDQVPLWWHU LQ GLVFUHWHYV ZKHUHoO § <0G 6 VSOEQH DQG
G URX-§rQI—'G~$P; at $H‘LHQ9L GH‘LHQ
or 1 7KH HTXDWLRQ RI WKH UHJUHVVLRQ

$ FDOLEUDWLRQ FXUYH 7L LV REWDPBREVE\ DVVLIOLOJ WKH
UHDO VSHFL&HGDORHOHWR WKH IRQOLQHDWKW\ HWUUWRULQHMG® E\ C
DQJOH GDWD GVUIMQ \GRMFWHWHYV P WKH HYHQ
H[SHULPHQW SRLQWY 7KH HTXDWLRY R QCHRGHERDWARDYFRIUWIK P QIO
WKH GHSHQGHQFH RI DFWXDO DQ@G R® W KHHDBWYDORBR GHQHD ®RXQH WK H
LQ GLVFUHWHV LV GHILQHG DV FXRUFGHUBWLEHS LRWHE SROWMWHBRIXUH  $
/R GHWHUPLQH WKH PHDVXUH Ry QDEFIHBEHGEHVKT H[SUHVVHG L¢
FRGH QRQOLQHDULW\ D UHJUMHVVL™" ~ = =% e iy VLR
FXUYH RI WKH ILUVW RUGHU ZDV FU 600 150082 2
35 URXQ@WEHUS; :
ZKHUHo § <0 G 6 VSOE®H DQG  x 10000

6 UHJUHYV PR,
1RQOLQHDUJ1WVHEU—URQHG DV WK 5000 :
EHWZHHQ WKH UHODWLYH PDJQLV ; EDWD
WUDQVPLWWHU DQG UHJUHVVLYH GI :
0 5000 10000 15000
G 33. 0. A 17000
gL Q
)LJ +* 'HSHQGHQFH RI FRGHVY DQJOMVRQ V

UHJUHVVLRQ OLQH

<+kgbd GLM ©Ol12 §



?e_dljbgge fZrbgb |1Z _e_dljhf_oZgeqg_ i_j_I\hj_ggy _g_jl*€ ,661 SULQW

7TDEOHAKH UHVXOWY RI HISHULPHQWDO YDOXHYV

7KH YD7 )I(-lHYRC 7KH YRC)V\" EI"\N GE\%/BO 'LIJLWDQ 7KH PH_I?VXUH
S5HIHUHQFIHW K K %I WKH& F
QXPEHMSHFLI @WLJQ/QOQ}MJQQ/ HFLI| Kéﬂ q_%éDUFi\QE%Q\
LQGLQJZLQGL)J W DQV VWWY wWh
L PQIBHV 4 g 8. 9 DQIGHY " yhobp %%%\KR" \éﬁ\%:u "L GLVFU
DUFPLQ * - GLVFU"
« « «
7KHUHIRUH WKH QRQOLQHDUHW\ RI W
0.6 7 RSHUDWLQJ UDQJH RI DQJOHV GRHV QI
409, © PHDVXUH RI FRGH LQDFFXUDF\ LQ WKH
0.4] — JRQLRPHWULF UDQJH RI DQJOHW WYX HYHV\
f\ ! DQJXODU GLPHQVLPQERLTXDO WR
IRNIAN '
AR - D J
ree |0 3[10 \"1?}[:'[:' 130 5. *
£ & &
: s
—-04 A . » s
372, ' & HHHH—A——0————0-——HHHH———
_06 - |0 5900 10000 15p00
-3 * -
0 A 17000 _47 .
! - » -
yLJ + 1IRQOLQHDULW\ RI DQJOHT\
VSHFLILHG DQJOH 0. "'H 17000

XUDF\ RI
HQGHQFH Rl WKRIGBIQJOH GD\
F

FXUDF\ RQ WKW GRIBW RI WK
YLIXUH

'"HSHQGHQFH RI WKH PHDVXUH RI FRGH
WKH JRQLRPHWULF$VROWWR H FRGI—FI))F']FQIV UHﬁKR
VSHFLILHG YDOXHV RI WKH DQJOH GHSLFWHG L

O
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&RQFOXWVIRQMIRUH WKH SURSRVKHG RHWK RG> RIAZ\]hjhrgec 2e_dljhi_
WHVWLQJ GRHV QRW UHTXLUH KXJHH'GBSLELBO HsSHOVHY TQ wHuUPV
RI UHVRXUFHVY DQG WKH WLPHWSHQW %HVYEHIWHEW WHURGMPLEWHHRYVHGC
IRU HYWDEOLVKLQJ WKH EDVLF IXQERFRQYB\Q@ B DU D B SRV HEU VSR N UPY Y BXH QQ\C

GDWD WUDQVPLWWHUV RI OLPLWHEYDRWEWY R Phato i R e e DVOA

WUDQVYHUVDO PDJQHWLF V\VWHPRIDUWR®IEFDR@RHQHUNKHEG\FKRU WD HOHNWU

9LVQIN 1DWVLRQDO QRKR X Q INKHU\K\BDHH\W W UAL/ FY |

GHYHORSLQJ VSHFLILFDWLRQV SRZHU DQG (OHFWURPHFKDQL RRQ D/OVGH PAH U% X
/IYLY 3BRO\WHFKQLF @ QR Ss

SHIHUHQFHYV =DYKRURGQL\ 9 ' .YDQWRYR PHNKIDYQLNFXWD P

. . . LOGXNWVLIQRKR W\SX &KDVW\@E P H PKHQIRIQRN D

OZjgbrbg ; Kkhk-[ ihdjZs_ggy f_ljheh]l-qgbo ‘N‘%% —SRYR%RWX >4XDQWXP PHW%@%MR@@

kalbddlﬂi\zq.\] Tt[)f‘ ‘g|h]h de;Izhnfm\m”q&ugog? " XLE LRQ W\SH 3DUW  SUR[DPU\WH VFH QU/RW D WL
?e_dljh_g_j]l_lbage 1Z _e_dljhf_oZ&gdg- ?

GZpehgZevghlh mge+\_jkbl_Im AEvie\kvdz ihe4 Ro&'-g%RWHNKQLNDMGWF’W"WLFR’EHWQGQL@D-QH‘

<bi + K

- %R\NR & 6 =DYKRURGQL\ 9 ' 2VGQRYANSURHN

AZ\Ihjhrgec B\Zgih\h f_ozg-qgZ fhr_ev ~z\zgH iz REPH]KHQRKg N X W D SIBZWQL\?RWR\N W

].g,\nc}dpl.cghh]\m o Q\]thlr?gz -adhalgnlo HPR\X >7KH EDVLFV RI G HML JO V¥R X DWA
mlz i jRlm AZ jh~rgec?e_dljhl_ogedZ e

I ATE sy A DQJOH RI URWDWLRQ ZLWK W(DHOWWHRW H NKDLQ

“hcdh : K Hkgh\b ijh_dlighlh jhajzomgdm ~Z{2FNWRPHOKBWINEDO DQG HQJLQHHULQJ@

ghlh dmliz ih\hjhim a 1jZgk\_jkghx fx]gelghx kbkl_fh EHEHLYHG

;e[e*h]jZneqgg- oipekbh]jZznbg_kdb_ RALEDYORIJUDSKLF GHVFULSWLRQ

Nmgdpecge \bijh[m\Zggy ~Z\Zqg+\ h[f_"_gh]h”@EZZdbhkhghlm < OZc | : ;hedhl
<ekgbd GZpehgZevgh]lh I_ogeggh]h mge\_jkBE ldijb®Qt15ZrKgpeylZz _e_dljhf_o.
i_j_I\hj_ggy _g_jl*€ =+ O GLM ©0I112 K t+ <% ;e[e*h} gZa\b £ ,661

NmgdpbhgZevgu_ bkiulZzgby ~Zlgbdh\ h]ljZzgbghlbgh]lh EmEZjqghA\bhg F < OZ
I : ;hedhl <ekgbd GZpehgZevgh]lh I_ogegqgh]lh mgeY_jkBle Idljb@@tidZrkgp |-
_e_dljhf_oZgeqg_ i_j_I\hj_ 99y _gGLME€COI12 + < + K gZa\b ;«4[eef
,661

)JXQFWLRQDO WHVWLQJ RI DQJOH GDWD WUDQORLWWHUY .KID WHKH YV
0 9 KDL 3 $ ROGOXPWHWLQ RI 178 .K3, 6HULHYG HKHOHFWWUIRAP HFIKEKQL
FRQYHUVLRQ + .KDUNLY 178 .K33 *+ +x1RLEOLRJUx *+ ,661

<erhfhkle ijh Z\IK}*\*_gby h[ Z\$IHREXW WKH $XWKRUV

OZjqgbrbg ;h]*"Zg Fbozd&lgVthg*Zl | _ogeggbo gZmd klZjrbc giZn&dhpblegiie vidl e
mge\_jkbl_| ©Ev\e\kvdZ iheel_ogedZ? Ithqpglgd €8Zmbg'jsb Zi&jdls\ | _e
[ERKGDQ#JPDLO FRP

OZjqgbrbg ;h]*"Zg Fbozd&iWbq*Zl | ogbg_kdbo gZmd FlZjrbc @ZpmighgguLe kbLljon
mgb\_jkbl_I ©Ev\b\kvdZ iheblwogbdz?2 "hp kdbdZfiZrbjg w&iidjBlh\ |_e
PDLO [ERKGDQ#JPDLO FRP

.KDUFK\VK\Q %RKGDQ &INKBLORWH RI (QJLQHHULQJ 6RIRKQHHWVORK /Y
SRO\WWHFKQLF 1DWLRQDO 8QLYBWVWWH ®HV/SIRFWPWEAW3RRIHYNRWWLADO P
_ PDLO [ERKGDQ#JPDLO FRP

OZc FboZceh <ZkbevzhVvba*zZl | ogeqgbo gZmd "hp_gl jkhZplehg@Eevdkedmm
iheel _ogedz2@ ~hp_gl dZn_"jb _e dljbdghboefZrbg « ZizZjzZl« PDLO P[DLVKN#JPI

OZc FboZbe <Zkbazgb*Zl | _ogbg_kdbo gZmd “hp_o\ j&HlpbhQEe Viy\ko dZ
iheblwogbdz? "hp_gl dzZn_"ju we_dljbg_kdbo fEreég b ZizZjzZlh\ _ PDLC
PIDLVKN#JPDLO FRP

.KDL O\NKDLOR 98V{EGERGIWH RI (QJLQHHULQJ 6FHM@RHYV 1BK/L'RQHPW R
©/YLYVND 3RO\WHFKQLFD?2 $VVRMLDMAHNIER [(DWFRW DRMD OVIRBFKEQHY DQG

_ PPUODLVKN#JPDLO FRP

;hedhl 1 _Ijh :g”jech\®@dpehgZevgbc mge\ jkbl | ©Ev\e\kvtZrbbeglZmdhdBé
kie\jh[elgbd Ki_peZevgh]h dhgkljmdlihjkvdl]hgq{gpgtbo e&bdkljhff | e
ERONRW#UDPEOHU UX

;hedhl 1 _1j :g”™j__\BaZpbhgzZevguc mgb\_jkbl_ | ©Ev\b\kvdZrbih epZwnaggludtz 2
khljm~gbd Ki_pbZevgh]h dhgkljmdlhjkdh]dbdxjkdhwoe kihlkhff oZ e
ERONRW#UDPEOHU UX

%RONRW 3HWUR/$DQG BRIORWHKKQLF 1DWLRQDG®VBQWHNU WKH 68-HFHDOF
RI (OHFWURPHFKDQLFDO 6\VWHP¥RWNRW#UDPEOHU URDLO

<+kgbd GLM ©Ol12 §
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M>D
< D:QMJ: : F KTYGH< JF IHEYDH<

F:L?F:LBQ?KDH? FH>?EBJH<:GB? A:FDGMLHC KBKL?FU WE?DLE@HIJB<H>:
;A? <?GLBEVGH=H J?:DLB<GH=H ><B=:L?EY G: HKGH<?”?R®BWHG: DHG
WE?F?GLH<

AZijhihgh\ZgzZ fZIl_fZlbggZ fh”_ev azZdédd|iphj\kbka_fbl _gZ [Za+ \_glbevgh]hmgZdkbdgh]M N\bamevIZle
h[f}*"gZggy ihevh\h€ fh”_e- <J> dhéeh\dE€jMhZggy KdkbfzgZz dheh ihevh\Zghh¢ _feMvh?m glZd+gkg _gbo
e f_gls\ Fh~_ev \jZoh\m} dhgkljmeIb\g}miykzh [e bN\hdlhey} ~hkee”"m\ZIb ?IbfZ o*hpfkm gz jhkgh\e
aZijhihgh\Zgh€ fhr_ee hljbfZge _e_dljhfZdgdgogrge i2jZf_Ijb k_jecgh]h <J>j650« imkdnmm

Dexqgh\e keh\_Z;Ibevgbc j_ZdIb\gbc "\blmg aZfdgrLigj;lZ\fk'bml_lﬁEklgf_Zd d_jm\Zggy f_Ihf* &klddgg_ggbo
"bgzfeqgbc j_"bf jh[hlb j_"bf imkdm

lj_"eh _gZ fzZl_fZlbgq_kdZy fh”_ev aZfegmlpcjkbhNZfuww gZ [Za_ \_glbevghlh zjl_2¢glIb\gdh =\
j_amevl|Zl_ h[t_"~bg_gby ihe \hc fh"r_éd _<el> Kblpl_ifghmiffZ\e_gby |hemq gZeyw_Wlig&_hxghh~f Ihrz

dhg_qguo we f _glh\ Fh~_ev mqgblu\z Hkthgkdjmktbb¥ahlzl ey b iha\hey | Bhig&fbh\KidbwW | \bfzo

JZ[th GZ hkgh\_ ij_"eh  _gghc fhA_¢fhfihlegblgwu weved dijhf_oZgbq_kdb_ HpjZ4IHu%0jbcg \
j_"bf_ imkdz

Dexq_\u_ keh\Zlbevguc j_Zdlb\guc ~\b]Zl_ev aZfdgdillihyjoRimkiZ fZkbkl_fZ mijZ\e_gby f_Ih~ dhg
we_f_glh\ ~bgZfbqg_kdbc j_"bf jZ[hlu j_"bf imkdZz

7KH GLVWULEXWLRQ RI VZLWFKWHG XU BRFW RBEY PRI UVF GRER SHRU W K VD KV.H R FUHH @ L VELLGLWQY |
SRVLWLRQLQJ ZLGH UDQJH RI DEORIZDWKIR X VHKRV A59URS I DELIRWH/A DLGM K R /N E Q FIWH @ I9F DMUN K
FRQWURO V\VWHPV 7KH FRPSOMMWHPRI M/KB FRIAXGH FRY VXIS WHDWHDRY L R/ HRD | EIRONGK WWKKHH FFRRVDF
DFFRXQW WKHLU PXWXDO LQIOX DGRH B REQH @K UD \UK[® K D @5 6 X DKL DKUD MPK WY WBHKIHF X VA ® H VIO
PHWKRGV IRU WKHLU FDOFXODRHIRF D®M G HFDKXREV WKH 3DIS HU BEHF/IHD VWO PV A B WHKHPIWWLLFD @'\
URWRU SRVLWLRQ DQG VSHH® @BMHRWRQUN SN DZUWV¥XE W B HOQKBIEX PR CHO \WRRY VRU X\FKAHH 65 R Q \
/DSODFH DQG 3RLVVRQ HTXDW RR QWK B OFR QMK BIROL IV FXW\W PP FOGEMDD E D HWE IR® O/BK H BB GO RLIVWRK H
PHWKRG 7KH PRGHO WDNHV QMR RF FRKKH) WRWIRH ®H\A DD GREWQ TR W R RHI B U RRU HR SHKWBIDW LR Q
IRU VZLWFKLQJ SRZHU LQYHUW H 50N VG HRYUH ORRSIH G K PU/RIRY VR K iV R BIVEIEDQRGL R Q O WHHWD R RRD J\QHOW
HOHFWURPDJQHWLF PRPHQW RO MAWWURRYW RYHOWLHF BIGF M O B AAK B RIFHHAKOD0 6 50 G 53D U D P H W DUW KR
XS PRGH DUH REWDLQHG IRU WKH SURSRVHG PRGHO

H\ZRUGNZLWFKHG UHOXFWDQFH PRWRWV\VRORY HFR QWR & ¢ ® M\AWKIR. FPEGILRVGH H DWE R Q W PG M/ KV
PRGH

<\_"_gb_ G_hlt_fe_fhc gZikhixa\h~"kI\Z LH< 3We_dljhl_ogbdzZ” ] Gb¢
\ukhdhl_ogheh]bggh]h h[hjm~h\Zghbiybf_gVyeyutkw ZiiZzjZl_ bkdmkklI\_gghc \_glb
we _dljhijb\h~u gZ [Za_ \ _glbevguoe JdBbdlbkguwmb 3;jba L~ FZ]lgblgzZzy kbkl_fZ
MblZl_e_c >Zggu_ WI gZoh”yl ij\ufihgeggglgZ k\khhlghr_gb_f ihexkh\ klZlhjz d
jZaghh[jZaguo mkljhckl\Zo jh{hlhl kéegbdguc b jhlhjguc iZd_lu gZ[jZgu
f_~bpbgkdhf h[hjm~h\Zgbb klZgdZovek dihketngbig_kdhc klZeb fZjdb Ih
ijh]ljzffguf h[_ki_qg_gb_f fgh bl_eiedgtkdbg b ff :dlb\gZy "ebgZ klZlhjzZ b j
dhfivxl_jghec |_oghbd_ JZkijhkljzg_gtr_ Bhgkljmdib\gu_ iZjzZf_lju Mblzl_
h[mkeh\e_gh bo k\hckI\Zfb ijiijpbabhpgohgZ jbk _]lh 1_ogbg_kdb_ ~Zg
ihabpbhgbjh\Zgb_ rbjhdbc *"bzZiZzahglgZ[lemnebjh\Zgby
\ukhdZy gzZ”~z ghklv < klyab k wlbf ZedymjZ&«gghZ oZzZjzdl_jbklibd b we_dljhfZz]
yley |ky az”~"ZgqZ bkke_"h\zZgby weézZjdjhfih\gklbgpuojbf_g_g f_Ih” dhg_gguo we_|1
iZjzZf_ljh\ b o0zZjzdl_jbklbd <J> \ khkfFDW kbk@f dhlhjuc ihalhey_I| dhjj_dlgh

mijZ\ey_fhlh WI keh gmx ]_hf_Iljbx ~\b]Zl_ey k mqg_Ilhf g_eb
Ihklzgh\dz azAfmbkharzZgbb WI gk\H&kl\ fZIl_jbzZzeh\ \ klZpbhgZjguo b i_j_o

<J> \hagbdz_|I g_h[oh”bfhklv kihTeoZEb\Zjghklu ljb wlhf ijbgylu ke_"mxs

we_dljhf_ozZgbg_kdhc b ko_fhl_ogbdhkmkcglyklb k

mgzlhf bo \aZbfgh]lh \ebygby D hkghf\lgufev ij_h[jZah\ZIl_ey gZklhli

I[jm~ghklyf \hagbdZxsbf ijb ihigljhklghby Tky \ \b”_ b”_Zevgh]lh bg\_jlhjz

dhjj_dlghc fh~_eb 3kbkl_fZ mijzZ\e_ibb¥ Iky<JIbkl bklhggbdZ ihklhyggh]lh gZijy

fh'gh hig_klb g_h[oh~rbfhklv mqgzlZ kdagbfgphd fhsghklb

g_jlhh[f_gzZ f_""m "\b]ZI e_f b we_dljhfdidufev ~\b]Zl_ey yley_Iky iehkdhc
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>geijhra_j'bgkvdh]h ~_j"Z\ghlh |_ogeglghlh MEGH@RhURYDQLH YHQWLO QRJRHQHDKMHDINBRIR ¢
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F  <ukr rd + k UDGLRLQ]JKHQHURY L LQ)KIQQWWHRN OHHPHINQWYU B N R/K

UDGLR HQJLQHHUV DQG HOHFWRVYFRD BRQULQHHU
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FzI_fzZlbg_kdh_ fh”_ebjh\Zgb_ azZfdgmlhc kbdkhXd w2_dHFhaij \_glbevghl]h
j_Zdlb\gh]h "\b]zZl_ey gZ hkgh\_ f_Ih"Z dig_qgbZemajZd_ glF Ktygh\ J F Iheydh\
<ekgbd GZpehgZevgh]lh |_ogeggh]h mge\_jkBEe ldljb®Q¢15ZrKgpeylZ _e_dljhf_oZg
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I_ogegqgbc mge\_jkbl_|I ~_dZg nZdmEZvdhfifixle jghghdedlgeldb |_e
DOH[DQGU VLDQRY#JPDLO FRP
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AZijhihgh\Zgh kihke[ hpegdb fZg_\j_gbo eodjZhldhjtrklbgZ gZqZevghfm [Zie \gjhghl ImX7Hfgyjb <by
ijhimevkb\gbo dhfie_dke\ yde gZc[-eVuxlagghdbpr VhebAagbdb Jhajh[e_gh ijthkiee$Zk fZbzeribgg-
aZe_"ghkle ihdZagbde\ \enr iZjZf_lje\ @hfrtdallkeyxIwhA’ gZ ngZevgbo kl1Z ey fhj\lZod IM{¥Z gggh€
egnhjfZpe«€ ijhlgham\Zlb fZg_\j_g+ \lZkgAbkr kmreyob €0 ihe«ir_ggy
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dhfie_dke\
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glh ihVurZ_1 “b\mg_klv b ]b[dhklv wg_EvibgZkihlys c jZ[hlu
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\jZs_gby 1lj_[guo \bglh\ ijb ~\b " _gbb %m~"gzZ ¢§% % = \_dlIhj dhwnnbpb_glh\
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i_j_oh~gu_ j_"bfu km~h\uo wg_jl4 N ]
mklZgh\hd \ khklZ\_ ijhimevkb\guo | =
we_dljhoh~h\ gz fZg \jZo 1 H H |_| M
J _amevlZlu bkke_"~h\Zgbc ‘ ‘ ‘ ‘ . R -
D \Z g_crbf ihdzazl_eyf dz
fZg_\jbjh\Zgby ]j_[ghc we_dljhwg_]j nzdihju
mklZgh\db \  khklZ\_ ijhimevkb\gh]h
we_dljhoh”h\ ke_"m_1I| hlg_klb Jbk +<dez”u iZjzZf_ljh\ b wnn_dIh\
* ijh~he bl_evghklv jgZglhgzZ = \aZbfh~_ckl\bc \ ih@Zagl
+ \u[_] we_dljhoh”~Z ijb jZpalhg_ # H[hagZq_gby gZ jbk khhll Ik ltmxl
+ aZljZlu wg_jlbb gZ jZalhg kmrg&+ i &y & & R & +
* kdhjhklv we_dljhoh”Z d dfigipm jZalhgZ =
+ ijh~he bl_evghklv 1hjfh _gby 1]j:ddeblbq_kdZy azZ\bkbfhklv ~ey hp_g«
we_dljhM\b]Zl_e_chhngWe * we_dljhoh?z,
+ ijh~he bl_evghklv Thjfh _gby KW *
Tihit KWM %jzi] t 1 ¢ 1&0
+ azljZlu wg_jlbb gZ Ihjfh _gb_ =+ : & & : &
+ \u[_] kmAgZ ijb lhjfh ygbb * & & & & %
+ fZdkbfZevgZy fhsgiBkiv mW> + T & & o & & &
+

ijh*he bl_evghklv j_\_jkZ we_ dljhodZ4jZziu wg jlbb gz jzalhg W, dljhohAz
>ey \k_o ihdZaZl_e_c 'Jh\_"_QU bkkec f{di2Zgbya®zqbzynf Ijh\ b  wnn_dlh\
gZc™_gu ZgzZeblbg_kdb_ ~ aZ\bkbikibhr NM@Ybc gz \ _ebqbgm aZipzl wg |
dhebg_kI\_gghc  hp_gdb ~ihdZaZl _gpcjzaldg_KieZ dijhohrZ ijb\_~_gu gZ jbk

fZzg_\jbjh\Zgby hi [_ajzaf_jguo iz
dhfie_dkh\ G dhlhju_ j_amevliZlu ijb
dzq_KkI\ Ijbf_jZ gb’ 3
lih~he bl _evghklyv ]Zaghgz * N
=bklh]jZzffz k \dez”~Zfb agzZqbfuo iZj 2
agZgbfuonn_dlh\ \azbfh”_ckl\bc izjzf | ~ H I—I
ijh~he bl_evghklv jzZajhgZjbt ~ gz gZ I 0 s P
jbk
nZdlhju
< Jbk +<dezZ”u iZjzZf_ljh\ b wnn_dlh\
A \azbfh~_ckl\bc \ ihdzaZl_ev
o
- I—I H[hagZq_gby gZ jbk khhd\1lki\mxl
: T M = & * & * & * & + & +1. &
& = &
zdIhi :gZeblbg_kdzy azZ\bkbfhklv ~ey hp_g
nediniu lhieb\Z gZ jZalhg wedJjhoh~Z
Jbk £ <deZ”u iZjZf_Iljh\ b wnn_dlh\ Ciza) + 1. + &
\aZbfh”~_ckl\bc \ ih@ZaZl_ev & + & + 1 &
Nzdlhjzf gz jbk khhI\_lkl\mx| [_ajzZzaf_jgu$ & 1 &
iZjzf_lju dhfie_dkz Ko 4, + & & £ & &
& 1. #B  #bl, Khhighr_gby “ey BOghihkiv we_dljhoh"Z d divgam jZalhg:
J[ZkAq—l'?bb\ kihkhl ghifbihizgby dzd [ueR g3 r0-0Pg7qbEyar_ijn\ b wnn d]lhg\]
memi 1bi_"_gu gb _ \azZb I\bc \ \_ebgbgm kdhjhklh we_d
'gZeblbg_kdZy aZ\bkbfhklv 7 é—ufpﬁ, ,l. tﬂhgz ijb\_~ gu gZ jbk

ijhrhe bl_evghklb jZalhgZz "ey dhf[bg
fZzg_\jZ jZalhg = lhjfh _gb_ i_\_jk

g g HHHHD

<u[_] we_dljhoh”"Z d dhg®m,jZalhgz

<deZ”u agzZqbzysf Ijh\ b wnn_dlHh
\azbfh”_ckl\bc \ \_ebgbgm \u[_ ]Z we %ldtborl"ke%ygb izjzf_1jh\ b wnn_dIh\
Ojza; ijb\_"*_gu gZ jbk \azbfh~_ckl\bc \ ih%3azl_ev

I+

fiza)

<deZ”u

&
+
&
I+

+
&
&
I+

I+ go

NZdlhju

<+kgbd GLM ©Ol12 §



?e_dljbgge fZrbgb |1Z _e_dljhf_oZgeqg_ i_j_I\hj_ggy _g_jl*€ ,661 SULQW

ta
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&O_&O + _&O & * g_\hafms_gghc Jem[hdhc \h"_
+ & & T & & - . _ajzaf_ Jgu iZjZf_lju ZgZeblbg_kdbo fh
B - _ "he gu Julv ij_"klZ\e _gu dzd [
ljh~he bl_evghklv j_\_jkZ we_dljhah"g _gh izg_ \ ghjfbjh\Zgghf \b
7\ + 1. & * Ghjfbjh\zgb_ijhba\h”blky ih khhighr_gbx
t + 18& 1& = < LI
t & & * & & t A
& & S0 S AT+ kj_"g__ adZhh ¢bizZf_ljz
y _H[h[s_ggu_ [_ajzaf_jgu_ i_ZjZf'_'I[juTLpD[iTL_ T *TeLo* \hafh guc ~bZiZahg
ijhimevkb\guo dhfle_dkh\ we dljhah~h\gby\h iZjZf_Ijz
ZgZeblbg_kdbo fh"_eywo K 1. 1g& 1 Dzd hif quhkv \ur_ ZgZeblbg_kdb_
ihalheyxl m gZz kzfuo iZggbo klz
f_‘o Zgl‘(ok iom\géo f‘o ifkﬁm&hr& %Of&f @ih_dlbin\zgby™ hp_gb\ZIv hkghigu_ ihdz
J q y gnr_goy dzq_kI\Z \uiheg_gby fZg \jZ b gZoh”blv |
& (e 5 & A P*\/_i*N% memqr_ghby

(* "o (. S s JZkkfhljbf kms_klI\mxsb _ \hafh ghkl
ijbf _g gby jZajzZ[hlZgguo ZgZeblbqg_kdbo
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Ney hp_gdb hkgh\lguo ihdzZzazl e _c dZq_k4\z T+ T+ +
fZg_\jbjh\Zgby <f_kl_ k I_f hp_gbf b ih]j_rg-l_hklb ~ + "+
ij_~ez]Z_fhlh ijb[eb  _ggh]lh f_Ih"*"Z jZkq_ ~ vy

< dzgq_kI\_ h[t_dIZ bkke_~h\Zghy \Uil[ﬂﬁe'ihg_djd _AphgbpZo f
km~gZz k qZkihlgh mijz\ey_fufb Ikl kiv km~gZ d dhgpm jZalhgz
we_dljh™"\b]zZl_eyfb Hkgh\gu_ I¥Zogbq Kdb_ g, & * & & =
0Zjzdl_jbklbdb we_dljhoh”rZ ~ebgZz 4 rt;%bgz & & &

f hkz~rdz f \h~"hbaf_s gb_ & & & &
fhsghklv JezZ\guo "\b]Zl_e_c d<l| kdhjhklv+ ~ ~ +

MbY _gby f k L .

< khklZ\ kbeh\hc mkiZgh\db \ohryl ~\Z Algi_evf+ o,
l_g_jZlhjguo Z]j_]Z1Z dZ ~uc ba dhlhjuo k~h"~j+bl - .~ ey
"ba_ev ijb\h~rghc "\b]ZIl_ev k n Ib\ -
fhsghklvx d<l ijb h[ fbg b ]_ fﬁq‘ xfglo _~¥gbpzo fk

FKD fhsghklvx d<l ijb g hh\p 9db 'leh—r?hlkh'fz thagbdzxs_

ij_h[jzah\Zl_eb qZklhlu ™\Z ZkbgOJ g'& v U %"’k ]Ih\ 'hdZIJZI_ -9

we_dljh”\b]Zl_ey bf_xsbo ke ’\mxs q ' a e_c
gby [ghc we _dljhwg j]_|I

jZkqg_lgu_ izZjzZf_lju fhsghklv .
AR LA fhsgh%% el
\iZszxsbe fhi_gl Gf m]eh\zy| M‘J ih iheghc fzI1 _fzlbqg_kdhc TfhA
\izs_gby K t Ihs af b j_amevIZlu ijb\_~ _gu \ IZ]
Hkgh\gu_ h[fhlhggu_ ~Zggu_ =W5x»'"Z4lb\ = . - = |
khijhlb\e gb_ klzIhjz T d% 1f{yn T _jZz \ur_ijb\_"~_g gbke_ggu
khijhlble _gb_ klZlhjz Hf |jb—\1\“° “” o ihdzazl_e_c
Zdlb\gh _ khijhlb\e gb _ jhlhjz LZ[Hlpr + Hp_gdz ih]j_rghklb ijb[eb"
ijb\_~ ggh_ j_zdlb\gh_  khijhlb\e_ g_bhAzurqujzlz
Hf dhwnnbpb_gl ijb\_~_gby khjihtbre—gbe
Hfj_ZdIb\gh_ khijhlb\e _gb_ gZfZz]lgbgb\Zgby oreb
Lh udh]j_r
JZkq_l ijh~he bl_evghkimy.jZzaligkzl 'hdzazi_eb dzp g\%zucf Thn gh]lil_v
we_dljhoh”Z d dhgp@ijZzaprdyzl wg_]]lbb
gZ jZalhg we_dljjrgh™Z kdhjhklb km1gZ d
dhgpm jZaYhgZijhba\h”blky k bkihevgh\Zghthfe evghl
ZgZeblbg_kdbo fh~_ e _c b | iZafifaZss ggu _
[_ajzaf_jgu_ izZjzf_lju bkihevamxlky \A bZdUA\Ng_
ghjfbjh\Zgghf \b"_ Jz?lh[g]kmﬁﬁﬁli
J_amevlZlu jZkqg_Ih\ ey ijh_|dl — -
we_dljhoh~zZ 'J%K?ﬁﬁhn:g{jf
Ao N .
7.1 ijh hi bll_evghklv jZalhgz . dhgpm jZaMgZ &
iza] S & & & % IjhAhe bl_ev
& o & o & & O & & lhjfh* _gby =W> [+
+ ]:&O ~1;&0 T & & Es Ninis =\ _
* * x t% Ijh*he bl_ev
+ - + + 77 + Ilhjfh™ _gby KWM|+
+ ~ ~ + Ninitkw
\ Z[kkhexlguo _"bgbpZow\j_f_gb J<u[_?we'h*h|j
lhjfh +
+ highkbl_evgu_ azljZlu wg_j]bb d .t]h”%Tth M
" jzal + 1L & & = FZdKbfZe
* r 1& & & 1 & fhsghklv i_j\bgduo
& & * & & "b]Zl_e 3G
+ 7 + - - + Ijh"he bl _ev
+ + "~ ~ o+ i_\_jkZi
- T+
~ o~y ~ o~y + DZd ke _"m_| ba IZ[e ih]j_rghklb ih
+ ~ o~ ijb bkihevah\Zgbb |Jb[eb _ggh]lh f_Ih"Z ¢
+ \u[_] we_dljhoh~Zz \ “Ahlmzklbfuo "ey j_r_gby ~bgzfbq_kdb
Oiza) L & 1 & = izaiziniz ZgzZeblbq_kdb_ fhA_eb
& 1 & & & ajz| ggu_ ZgZe q_ _ _e
& & ‘ & & * & g_ lhevdh hp_gb\Zlv hkgh\gu_ ihdzazl_
& & B \uiheg_gby fZg \jz gh b gZoh”blv i
+ + - ~ - memaqr_gby

+

I+
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ljhbeexkljbjm_f wlh ijbf_gbl_evghj damegl¥im\ k jZkq_IlZfb ih lhqguf fZI_fZlb
jZalhg we_dljhoh”z lhiulz_fkyfh**epflvky
khdjZzs_gby ijh~"he bl_evghilhbjZa]hpz lj_~eh”_ggu_ fh~_eb ihalheyxl gZ wl
we_dljhohg;, g_ ihl_jy\ ijb wlhf \ kdwkidbldghc ijhjzZ[hldb \ZjbZglh\ ijh_dlh\ \ m
km~¥i&a;d dhgpm jZalhgZz g_"hklzlhgghc bgnhjfZpbb ijhlghabjh
DzZzd ke_"m_I|l ba mjzZ\g_gbc bZg_\j_ggduwlkdhckI\Z ijh_dlbjm_fuo ijhimevk
ihdZzazl_eb gzZb[he__ kms_kI\_ggh \ddhyge dkdVZau§Zoh”blv imlb memqr_gby fZg
iZzjzf_Il. £+ wg_jlh\hhjm _gghklv we_dfjwoH”*¥Ybkibd
azl_f + [_ajzaf_jgu_ iZjZf_lju li_[guo
we_dljh”"\b]ZK: eKec Kibkhd ebl_jZImju
<ebygb_ wg_jlh\hhjm"_gghkll, iZjddzlju vHw xs DLPV DW PD[LPERLEOBPLERDLW\
hrghagZqggh "ey kHhgiZls;gby ke_"m_I| >/0R\GIV VKLS 0DQDJ DQG 6KLS&UWKIVHDO @
m\_ebgbVWzlv?keb d ijbf_jm jZkkfZljbVBRUbue 3
we _dljhoh” bf__| kj_~gb_ agZq_gby iz_’l'VZ]ﬂ\l_Fla&-fﬁLUJR/WOVLRQ FRQFHSWV IRU IXWXUH Jt
ijb m\_ebqlgbb ij_~ evghlh agzZq._gby VVAQRYVYW]ND*HUP 0DULW ,QG - = <
ijh*he bl_evghklv jZalhgZ khdpgdBbM - KpanasauHU VKLSY ZLWKLBOHB®HLF St
[_ajZaf_jguo _"bgbp \j_f_gb *h %RUDWVHHERQR PDUH $XWRP QDY + ¢ s

I gZ H~rgh\j_f _ggh mf _give bihkiyg XI_Fki_dIb\u jZa\blby ]j_[guo We_dljbq_kd_l
hlghkbl_evguc imlv ijhc”_gguc We_dr&hrhzc_qﬁn)“wf Fglbe_jh\bgKm~hkljh_gb_ = ¢ %
gggpm Jzalohgjzz(;—'l kj \eb;gby igjezbfg IT%TY%R{E@J\J:%JZLQ—_I % hilbfbazpby i_j ohrguo j_“bfh
_ _ G dhfie_dkh\ <d1jh SRR gdh
we_dIjh"\b]ZKee K& kms_kI\_ggh Keh' Gir xkz Foyd Kk & wesdiihonnhie

ihkdhevdm kbevgu wnn_dlu \aZbfh”_<kdRyei Q wi boeHDGIFKL URU RSWLPDO VROXWLRQ\
iZjzf_ljh\ Ba mjZ\g_gbc \bAghHOIGAW UL WHVVHO VY SIUCRDSGHINUIERYQH G&RRS O H[H V
"hkib® _gby ihklZ\e_gghc p_eb g_h[oh P ANP AMYkWLPH 8QLYHUVLWIEQQDOV &RQV
hg_j_"v m\_ebqblv& ZjEfmlf_gvrhlv Y \VVdXhH<3: AZjbKdZky TgBc ihAohr \ ijh_dlbjh

ljb h~gh\j_f_gghf ij_~_evghf baf_g_gggjb_bgw]lﬂbpguo we _dljbg_kdbo mkizgh\hd we_dljh

iZjzf_ljh\ ijb mkeh\bb qglh \k_ hklZevgu: hkhZxdky » B AzkekdBy GLM ©O0OI12 K _jsy
g_baf _ggufb ijh~he bl _evghklv jZalhg®?khdljZdbpdkyrbgb gz _e_dljhf_oZgeqge_i_j_I\hjx\Z
k Ah 9z [_ajzaf_jguo JY-fhﬂ\bgﬁﬁ;\ O Mm@ 86 1i [gufb MblzI

i A T\ A : j °>_Bb_ 1j_[gufb ~ _
\J]_hf_’\gebb Z I\“[—] ka 92 vr\?lfb_gv;brr!l;%l;lue?’fb we dfgljoh"h\ gz<zg_Viha_gdh ? B AZjbpdzy
_ g I _ g j_ RUDOL &MY 0112 L 17 ibmegbd jbigrkZrb g b
mq_Ilhf wnn_dlh\ \azZbfhjy _ ckil\Kc 1Z e _dljhf_oZgeqg_ i_j_I\hj_ggy LK_jgoaadazt O G

Kdhjhklv km~AgZ d dhgpm jZalhgZ baf_gblky fZeh k

ihkdhevdm \ebygb  iKgjZbKJji\ wnn_dlh\ Am[{Zj_\ X JZkq_l km~h\uo Z\lhfZlbabjh\Zgguo kbk

bo \azbfh~_ckl\bc gZ wlhl ihdzaZl_ev de“f“ihquwébgq\ggllh tezgbjh\Zgby Wdki_Abr[jl2\

Ajm] Ajm]z : E Kh1Zrgbdh\ < : Xdgh\b§m~hkljh_gb_
Lzdbf h[jZahf gZ wlZiZo wkdbaghcyjdjhgdhlRIgky | ihdzazl e ¢ dzq_ki\z jZ[hlu kbe

\ZjbZglh\ ]j _[guo we dljbg_kdbo mklZghriizgh[am iths@&vkb\ghlh dhfie _dkzZbjdeneyjhoh”Z g:

ijh_dih\  ijb kjZ\g_gbb jZaebqguo pZbbZgued HA_kvdhlh ~_j*z\ghlhbflhjlovd]h mge\_

dhgkljmdlhjkdbo j_ r_gbc gZ kZfuo jZd§db'? k2 Wy & ¢ K

jZajz[hlhd p_e_khh[jZagh ihevah\ZIVKYsHIHUHQFHY WUDQVOLWHUDWHG

ijbleb”_gguf f_lh~ht hp_gdb h"%B}% OVHW@% DLPV DW PD[LPBERLBOBPLEDRD LW\
1
4

I+

ihdzazl e ¢ dzq_kl\Z fzZg_\jbjh\Zgby
ihke_~mxsbo wiZiZo ijh_dibjh\Zgby gy jAKGL 4% o0 DS SKLSS alRibyew @

fZg_\j_gguo 0ZjzZdl_jbklbd we_dlyheb™MRUVW 3URSXOVLRQ FRQ/FRSVODYRO XV
j_dhf_g”"m_Ilky ihevah\Zlvky mlhqg_ggUufily ViR "ZHHLW ,QG QR SS
iZkq 1z %RUDVH -LQVHSSH 3DVVHQJHU R@LHSBAK ZLWK H(

<T\hAu QR PDUH $XWRP QMR Ss
. . . *LOHURYLFK <X 0 3HUVSHNWHMWUDFKIHWNIDN KU
GZ gZqZevguo wlZiZo IJh_d|_blh\Zg>_b\MN|—lS% Y&WO>3URVSHFWV IRU WKW UGFPBOIRES P H!
we _dljhf _ozZgbg_kdbo kbkl _f ijb  h]lyaehoogwihwEr H QLR Ss
h[t_f_ | _ogbqg_kdhc bgnhjfZpbb “ey ijlPeIRY HQONROYF&EHW L RSWLPLIDWVL\D SHUHNKR
hp_gdb hkgh\guo ihdZazZl_ e _c dZYU KIXP® VLEE@\NK NRPSOHMNBFXDOMNWQRNKR GRS
nmgdpbhgbjh\Zgby p_e_khh[jZagh bflPWLEHRIWVYIZQVLHQW PREHVWRHOV @S XEGHIRIP
m~h[gu_ \ bkihevah\Zgbb f_Ih”"u hp_gdRpyryHgoNrR 90DGLPLU 6HDUFK HRVLIREWIPDO

lj_~eh’_g ZgZeblbqg_kdbc f_Ih"qjoHEwldP YHVVHOVY &HRSWD\QRD FRPISWIHEH V8 G
=j _[gZy we_dljbg_kdZy mklZgh\dZ wevidVjB@boOV i{RUDQ¥DVVXH SS

himevibishi . dbfic dkz _Abgh]WDL[tk?me t(ngLL J=UDHUELQV\<RI/EDI:%\ASIN,WNJK%LGVRV\\{IFAIT_(I:\)I\\
ijhimevkb\gh]h dhfie dkZ JZa |

2520550 R oz BUOTRID” 2020 ORI A0 | b bt oot
ihdZzazl_e_c  dZq_kI\z fZg_\Jth\Zgl‘Eb:_ﬁOHN URPHNKDQ+FKQ+ SHAMMOHRULR YR F K ¥ 84
[_ajzZzaf_jguo iZjZf_ljh\ ijhimevkb\gh]lh dkBie_@&kZLHVY (OHFWULF PDF KLDETHW @HQUEI\HOH!|

N _d\ZIghklv jZajZ[hlZgguo FROQYEBU¥LRQ @ .KDUNLY 178 K3, 3XEO
ihAI\_j°”~_gZ kjz\g_gb_f ihemqgZ_fuo k B8 ihfhsvx
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<DURYHQNR 9 $ =DULWVND\D ( , 8S VDWW HE\ WIKIHH PGIW KRG R DHFWLLPYHHQ B/@D @ Q L
GYLIDWHO\DPL HOHNWURNKRGRY URS HODOHEKGRVKV BRRQWU RO WKIS S

PRWRUV HOHFWULF YHVYVEDN RIB RDQHDEY BHWERY HQNR 9 $ 5DVFKHW SRND]DWRYORMN ND
©(OHNWULFKQ+ PDVKLQL QD HOMNBDAKRP KNWD@EXQE SSHBXOYRILY QRIR NMRAIOIKNOWYDWH/C
HQHU39%XOOHWLQ RI 178 .K3, 6HULBY (OHAWEDPMPOFKWQRY BQ WKH SHWI FFRPSOF] R
HOHFWURPHFKDQLFDO HQHUJ\ FRQK3UVLRQYRSXOMIRNLYRI IWEBH VKLSLW@\NFL2GHK\O N WK
3XEO QR SSs GHU]JKDYQRKR PRUV NR%R O@HWHQ \VRWRWSE@
=XEDUHY <X $ 6REDVKQLNRY $ VFKMWKQRSLFK ORS$ 505S

VXGRY\NK DYWRPDWL]JLURYDQQ\NK JRLVWHP PHWRGRP DNWLYQR

SODQLURYDQL\D HNVSHULPHQWB BXKHRFDWHGODWLRQ RI WKHIMKmMmibeZ UHFHLYHG

;e[e*h]jZneqgg- bipekbh]jZznbg_kdb_ RALEDYORIJUDSKLF GHVFULSWLRQ
HpegdZ fZg_\j_gbo o02Zjzdl_jbklbd _e_dljhoh”\ kgZ"-ylmgzeddh\igh_dIm\Zggy

< H Yjh\_gdh H 1 AZjbpvdzZz | Kek@gbjge&Z\pehgZevgh]lh I_ogeqgh]h mge\_]
K_jey ?e_dljbgge fZrbgb 1Z _e_dljhf_o¥geqgl*€0_I\IGLMKMgOOI|12 + <
K + + ;e[eeh]j gZa\ + ,661

Hp_gdzZ fZg_\j_gguo oZjzZdl_jbklbd we_dljhoh"HZ "pFogBqgZghguobjh\Zgby
< Yjh\_gdh ? B AZjbpdzy | K<&kgjmbd&ZpehgZevgh]h I_ogeqgh]lh mge\_]
K_jey ?e_dljbgge fZrbgb 1Z _e_dljhf_o¥gqmgl*€0_I\IGLMKMgOOI12 + <
K + + ;e[eeh]j gZa\ + ,661

(YDOXDWLRQ RI HOHFWULF VKLSVYT PWOBNXY HRIDWKGILW\ GRHY/ W RH QLIQ L \
(, =DULWVND\D 3 6%XKRPDUH®LNRRI 178 .K3, 6HWIHY HYFERWW BPH FPKOIFEL
FRQYHUVLRQ + .KDUNLY 178 .K33 + ++1RLEOLRJUt + ,661

€K\_~_gby h[ Z\IhjZo $ERXW WKH $XWKRUV

Yjh\_gdh <heh”bfbj He d@dhddh)blgogeqgbo gZzmd ijhn_khj H"_ khjklvadbgZpeh
mge\_jkbl_|I az\+"m\Zq dZn_"jb _dkieenZlZpkfekm@ghuty] « aZkh[s\ Z\IhfZlbdb
_ PDALDURYHQNR# J XD

Yjh\_gdh <ez”~bfbj :e_dkdlhhbgd_ogbq_kdbo gZzmd ijhn_kkhj gh¢_kkdkildrcgZpl
mgb\_jkbl_I azZ\_“mxsbc dZn_"ju wdkiemdlphhdbjnkM\EZ\gh vekj_ "~kI\ Z\IhfZ

_ PIDLWORYHQNR# J XD

<DURYHQNR 90DGLPLRF®®RHF\WRHHMFKQLFDO 6FLHQFHYDWPRQ® CB LODIHL

8QLYHUVLW\ &KDLU RI WKH '"HSDHWRHWQWLRD R SHXDBSRPRQWRDYKLSBXWRPL
_ PDDORYHQNR# J XD

AZjbpvdZ He gZ Mdahg\wZZl | _ogegqgbo gZmd ~hp_glghbt”fkkdidd g zpg h\g {lety]
"hp_gl dZn_"jb _dkiemZlZp+€ km~gh\@pyhe+ eZé&hrh[eZAlMgiZdbdb
]JDULFND\DOHQD #PDLO UX

AZjbpdzZy ?e _gZ BlHgdgEz "zl | _ogbg_kdbo gZmd ~hp_géevgHit KhdbadhagZp
mgb\_jkbl_|I ~hp_gl dZn_"ju wdkiemZIlaZpmhbjhkmhhAagbly wekjdlikI\ Z\IhfZlbdb

_ PDID@WLFND\DOHQD #PDLO UX

=DULWVND\D (OHQDQGRGBWQR®DRI 7THFKQLFDO 6FLREAF&HYL Y2ZHIHMWD\ 1HWW
BURIHVVRU RI WKH '"HSDUWPHQW RO RSHUBAMMH.RW BOQ & KLSWWR HIVAERQ IPHD
PDLIDULFND\DOHQD #PDLO UX

Q _jgedh\ 1Z\eh K_jltth\bgydbc gZpehgZevgbc fhjkvdbc mgbdejkbd gl dKhZj*plc
_dkiemZIlZp-£€ km~gh\h]h _e_dljhh[ezZz~gZglgyfZlbdb aZkh[e\ Z\ _ PDL!
FKHUQLNRY#RQPX RGHVVD XD

Q _jgbdh\ 1Z\_e K_j]JH”\Ikdkdbc gZpbhgZevguc fhjkdhc mgbj_jRBE\ZI K&V jrb
dZn_"ju wdkiemZlZpbb km~h\h]l]h we _ dljhhiphj@dCinfZgbgb b kj_ "k _ PD
FKHUQLNRY#RQPX RGHVVD XD

&KHUQLNRY 3DYH®2 GHWNMB HYMODWKRQDO ODULWLPHUS®LYWKMN LW\S D&HNA
RSHUDWLRQ RI VKLSTV HOHFWULFDO HXLSPHQW DQG DXWREI
FKHUQLNRY#RQPX RGHVVD XD
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M>D
F < A:=BJGYD @ B JHF:RBOBG: : | D:EBGHc<

:G:EBA DHWNNBPB?GLH< <?C<E?L KI?DLJH< >B:=GHKLBQPKDBO KB=G
I1JB IH<J?@>7?GBB JHLHJ: :KBGOJHGGH=H ><B=:L?EY

Jhlhgh\Zgh NeZlghklbggbc dh_nepegglix kdpcrgivhimgdgZg_ggy kmfb dh_nppl\fgledgy_dile]gZiem
_e_dljhjmrecgh€ kbeb \ h[fhldZo klZHh{XbpkgpGojhgghky h[eZkle k_j_"geohqZklht ~hkhhheabp+€ a
\bdhj kaZggyf I_hje€ a\hjhlghlh ] i_hihdh\gghyc AZIih® ~halheb\ mlhqgblb bdeZhgthkbggv tkajdZd-\
jhlhjzZ :> \ j_"bfe kZfh\b[e]m "\b]lmgZmizdbadyzdypib_Kgy jhlhjz
Deth\ kehXkbgojhggbc ~\b]Jmg \_cle_Il i_j_I\hj_iggyl\hallgjdyg_ihrdh”"_ggy kljb ge\ jhlhjzZ j_"b
kZfh\b[¢lm _e_dljhjmrecgZ kbeZz

lj_"eh _g ~“bZ]ghklbg_kdbc dhwnnbpb_mlgdpbeyxsdicRg_hh agZq_gby kmffu dhWwhnthpiZzaihZgbycle
kblgZez we _dljhA\b ms_c kbeu \ h[frglaﬂJZ\cgglhl]Zhlh'}Zb]ZHbey > "ey h[ezZklb kZa}gbhlzZgzKlHh~ _]h

"_dhflhabpbb k bklhevah\Zgb f 1_hjbto[jEENG bl ]lijj_~eh” _gguc f_lhn iha\hZe]kgdnkrhUt]ngbv_Ailj)bagZdb
ih\j_"~_gbc kl_j'g_c jhlhjz :> \ j_"bfA\k¥Zh\ay_ ﬂJZhIJ_ _eblv kl_i_gv ih\j_"~_gby jhlhjz
Dexq_\u_ kebkbgojhgguc Mb]Zl_ev \_ce_lij_hdEaH\zigh[jZRZ2gb_ ih\j "~ _gby kl_jbd_c jhihjz

kZfh\u[_]Z we_dljh*"\b msZy kbez

3XUSRBSHFLILFDWLRQ RI GLDJQRVW IED VVJIQY RO MAWHUREPRMWHY H RRABR W R(W ) , O/ LE Q V& HR D QO @X ¥ Mk
WRWDOLW\ RI ZDYHOHW FRHIIRFLGLIOW @ RADADLXFH ¥ RZLIALKOLIAKNUN. B\ FOFGEAR \ULHWLXFOQW Y L R WVYKKHH U H V
UHVHDUFK UHYHUVH ] WUDQVIRURPQZ@Y X VHIED ChWLHYU WEKHF R VTRV BVMLELHIGE D QG HDKHHPLHIQ WIVY B O H VR
SHUIRUPHG 7KH DQDO\VLV R IWADLYGHIEH WLV S B BW UDH RX OWK HGREQV I/ L QY CRLIQE URXW QR IE DQ MR UHPRDAM Y
VLIQDOV GHFRPSRVLWLRQ PWWKR G5 HW KWRIGO H W KN G HIIWEKORIQURWRY FLNHDWN BHF RPKSIRWV LIWL R
FRHIILFLHQW LV SURSRVHG WR QLOBSQL IR XWK i SRR PHGXIRKY RIDJIQR \RW IWKFHR EUIR R HIQQED UBH LK & V
WKH DYHUDJH YDOXH RI ZDYHOWWX®HIRRP BRESLWR R Q HFTRHHIQLER LGIRRG LI W\ \8 M RESHRA/RFES RY PWIWR Q
RI WKH WKHRU\ Rl UHYHUVH ] WEDRYRRUIBG IPVH &K RIGH D B XW. WMSHR\FY I EDGIVWRR WS B B RIN H5Q DIRMRR |
PRWRU VHOI UXQQLQJ RXW PRGRI DMXG! GRWRWPEQHDW BB HG HXHHRMHWWRG/ RU GHOR R 8RB VAKDLRD (B
ZLWK WKH XVH RI WKHMUDIRUR RP DIOVHREZWE RQH \§ RDVRHRNVIWL BAK R |U,19 CELIDREN. 19 Q WRORMD /X R QVR V|
VLIQV H[LVWLQJ LQ (0) VLJQMOKH FARROW LI PWHWEOMR-ESRVRIG PHWKRG FDQ BHRD MBIOH H6G DR FOVH/F |
FRHIILFLHQW REWDLQHG DV DI WHWK GWDR/IH Z@Y HJ S MUD P B QWD O GRL JRID\OH @ H D X RQH G ILRXWKRI| PV
$SSOLFDWLRQ RI WKLV PHWKRIG \WE N H3L DWQRFR/WMLFE U HJ @R RAURHDE HWRNIPQ QHR WR B EMHUVHHQ &1 EUH

.H\ ZRUIGGXFWLRQ PRWRU ZDYHOHW WWIR@V I&D P D UH YWRJ U R W} RAUU D R & MR UMR-BIRIMLLY GIQILRQUIF R X V

<\_~_ghkbgojhggu_ \b]Zl_eb :>ghkkdbghl h[fhldZ klZlhjZ bkihevam_lky \ dZq
dhazfdgmluf jhihjhf yleyxlky gZb[he gbdzZkiphklhkghlh ihlhdzZz Baf_j_gb_ b ZgZeb
g_gguf \brhf we_dljbg_kdbo fZrbg WK glihbladaklZlhjz ihalhey_| hij_~_eblv bg
g_bkijz\ghkl_c \uoh”bl ba kljhy hdhpbhggu_ ippagzZdb ih\j_"~_gbc kl_j'g_c Ij_
h[s_]h dhebqg_klI\Z :> G_bkijz\ghklb_RNA® felkk"Z y\eyxlky \hafh ghklv *"bZ]g
\hagbdzZxl ih jZaguf ijbgbgzf > @ KRgfafbujzZkijhby :> ba I_ogheh]bq_kdh]h ijhp.
kljZg_ggufb ba gbo yl\eyxlky ih\j_ " kgbhklibr*rBebygby dZq_kI\Z gZijy _gby iblZc
gbdh\ h[fhlhd kIZlhjZ b jhlhjzZ [Ih\j_mMjhidby Zfiimadb gZ j_ameviZlu *"bZ]ghklbdk
Ihd ijb\h”*yl d agZzgbl_evghfm mom~r_gbxeyZ{Zdalghbh f_Ih~"Z 0ZjzdlI_jgu ke_"mxs]|
klbd :> b dzZd ke_7klI\b_ d \uoh”m _JhgmahklphyBaf_jy_fu_ W>K ij_~klZ\eyxl kh[l

ljZdlbg_kdb ex[h_ ih\j_ "~ gb_ :> kjEZ\wbtbdZdgu_ aZlmoZxsb_ kb]JgZeu :gZeba
ihyle_gbx fzZ]Jgblghc b we_dljbg_kdh&igdkjiniif KljbdbZe h\ W>K ihalhey_1| hij_"_eblv
LZzd h[julu kl_j'g_c dhjhldhaZfdngIk]IhhjrbIh\jaZZbligh jZkiheh™_gb_ ih\j_"~_gguo
aulzxl ih\ur_ggmx \b[jZpbx :> gwr_gbhhllyjzk LZd _ gZ nhjfbjh\Zgb_ kb]gZeh!
Ilhlu \jZs _gby ih” gZ]jmadhc \hagbdghr[ihgdaz_mmli\lhzz \ebyxl IZdb_ nzZdlhju dzd
pbc IhdZ klIZIhjZ \h \k_o nZaZo m\_lelbh_ighj ihlekkk\\:> ko_fZ kh_~bg_gby dZI
h[fhidZo kIZlhjZ b jhihjz Ihwihfm \lkiZhkr2gg@peh]jmii \ nza_ h[fhidb Ibi h[fhld
klbdb :> y\ey_Iky ZdImZevguf >bZ]ghkkbdZ p\ahrdvIiZI_ ZgZebaZzZ ijb jZaebqgguo
e_c b ~"Zevg_crbc j_fhgl \h fghlbo kemgigyogyyeywdky_glh\ h[fhldb klZlhjZ ihdZa.
wdhghfbg_kdb [he__ wnn_dIlb\gufb djd Bygf g2 :gbk W>K nZau bgnhjfZpbhggu_
ih\j_"~_gbyfb > @ Bkke_"h\ZIl_eyfldb Nhkjb]gndhbc \aZbfgh gZdeZ~u\Zxlky ba a.
agZgbl_evgu_ mki_ob \ ihbkd_ wnn_jhbAghy KkbllgZe\h\ W>K WIh g_ iha\hey_ | /]
"bZlghklbdb :> dhlhju_ y\eyxlky gZh[he* ehjb_fZkiheh _gb_ ih\j_"~_gguo KkIl_j
e _fufb ey dhgdj _Iguo mkeh\bc b j 3>b@\ jZ[hlu
h[hjm~h\zZgby > @ Il _j_gbke_ggu_ hkh[_gghklb f_Ih”"Z h[mk

< jZ[hl_ > @ ij_"klZ\e_g f_Ih" rbYghlgibd idbfhkliv ih\ukblv ~hklh\_jghklv ~
\j_ "~ _gbc kl_j g _c jhlhjz :> gZ hkgh\Eiphth ZgZkbicdwZhsvx \u”r_e gby kb]JgZeh\ W>
jZkij_~_ e _gby we_dljh"\b ms_c kbeudmmbKhAgih¢ Zdlb\ghc klhjhgu dZImrdb ba
thdZo klZzlhjz \ j_"bf_ kzZfh\u[_]Z "\WPH_re¥auh> @ WIZiu \uiheg_gby ~_dhfiha
\j_"~_gby klI_j'g_c jhlhjzZz \uaulZxl| bkik®zZ"ngbfyh]lh :> ij_~klZ\e_gu gZ jbk
we_dljhfZ]gblgh]h ihey \ aZahj_ :> 1jb IZdhc "bZ]

<« F < AZ]bjgyd @ B JhfZrbobgZ : |1 DZebgh\
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Jbk + WIZiu \uiheg_gby ~_dhfihab e kip] gkbd § 28 & KWr» K ZdIb\guo klhjhg dZIm

> dhfihabpby kb]JgZeh\ W>K \uih&dy "iky_gubkh ko_f_ ©Ilj_m]hevgbd? 1Ih ¢
|he\{ah\Zgb f I _hjbb [11[nzrqmllah\Zgbymhblu\ZIv_(g,,jh_( wel a3
wlZigh ey dZ ~h]h ba we_f_glh\ h[fhldb k|Z|hj
KblJgZe W>K nZau h[fhldb kIZIhJZ kgZgqZeZ jZa”™_ |
ky gZ kblJgZeu W>K dZImr_qguo ]jmii wlhc¥
>Ze _ kb]gZe W>K h~ghc ba dzimr_gguo<ij
ba\_klguo m]eZo k”M\b]Z f_""m dZImrdZfb \ iZaZ o™k
lhjz jza”_ey_lky gZ kblJgZeu W>K dZImr_d Kb]g
W>K h”ghc ba dzZImr_d \ k\hx hq_j_"v jZa”_ey_lIlky
gZ kb]JgZeu W>K ~"\mo zZdlb\guo klhjhg dZImrdb LZ
dbf h[jZzahf f_Ih~ ~_dhfihabpbb kb]JgZeh\ W>K Kk
bkihevah\zZgb_f h]jigldtjBah\Zgby ihalhebe
\u”®_eblv bgnhjfZpbhggu_ ijbagZdb ih\j "~ gbc
ijbkmlklI\mxsb_ \ kb]JgZe_ W>K h”ghc Zdlb\ghc klh
jhgu dZImrdb H”gZdh ijb ~_dhfihabpbb kb]JgZeh\
W>K ih ihemqg_gguf \_c\e_I ki_dljzf aZljm~gbl_ev ( (o,
gh hij_~_eblv kl_i_gv ih\j_"~_gby jhlhjZ Y < dlh&ngy AbZ]iZEfZ WK ijb kh A

P_ev jZ[hluMlIhgg_gb_ ~bZ]ghklbqg_ s LA Noa
ijbagzdh\ ih\j_ "~ _gbc kl_j'g_c jhlhjZ \ kb]%]EB'_hd kIzlhjz ih ko_f_ ©al_a”z
W>K ih ZgZebam kh\hdmighklb agZq_lghd' \ ¢ \lu* e gby kb]JgZez W>K h~*
dhwnnbpb_glh\ k Dbkihevah\Zgb_f dhdhdlihjghigubllZImrdb ba kb]JgZeZ W>K nZ
"bZ]lghklbg_kdbo dhwnnbpb_ glh\ Abfh mgblu\Zlv m]Jeh\u_ khhlghr_gby f_ "~

FZI_jbZeu b j_ameviZlu bkk&KMhhZgbw[fhldb klZlhjZz LzZd ~ey bkke_"~m_f
lezkgh ij_"ez]zZ_fhfm f_Ih"m "bZ]ghklbdjyzyhdjmgiz h[fhldb khklhbl ba I|j_o
mqgblu\ZIlvky Ibi kh_"bg_gby h[fhlhd KézZhWh¥ZIl:>evgh ijb ~_dhfihabpbb mqgblu\.
kemqZ_ kh_"~bg_gby h[fhlhd kIZlhjZ Kljegki\ _@alucafmg®gh\hc k~\b] f_""m dZImr
jbk ijb ih"dexq_gbb ~ZligbdZ gZifyldlgby d aZz
"bfzZzf "\mo nZa baf_jy_Iky agZq_gb_ f_"rZawhc WkkE ~h\Zgbc bkihevah\Zehkyv
(g0 (s >ey kh_7bg_gby h[fhlhd kilZlhijZalihZzgb_ dhlhjh_ ij_"~klZ\ey_I kh[h¢
ko_f_ ©a\_anz? kijz\_~eb\h mjz\g_d¢_ @@IFIRRs\H jy*u ihdZaZl_evguo ihebc
"msbo kbe (o (¢ Dh]*Z h[fhldb klZlhjZ
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AgZg_gb_ ] \ ] ihebghf_ yley |ky hjzZjzZIl@hflhwbhfm \ ~Zgghc jZ[hl_ ey mijhs_
gbgghc azZz”~_j db ih dhhj*bgZIZf nmgdpb'bmju \u”_e gby bgnhjfZpbhgguo ijbagZc
ljyfh_ ] ij_h[jZah\Zgb_ kb]JgZeh\ Wi>K*webd kj j'g c ij_"eh’ _gZ ~ _dhfihabpby

Ih\ h[fhidb bf__1\b" > @ ghklbg_kdh]lh dhwnnppb HglZij_~kiZ\ey |
. - kh[hc nmgdpbx kj_~g_]lh agZq_gby kmffu d
HN HNeW?2 7=9IN W _glh\ \_cle_| jzaeh' _gby ~ey hjezklb kj_~gt
N > @
1~ 7 + i_jbh~ ~bkdj_IbaZpbb $
] VvV M + ijhba\hevgZy dhfie_dkgzZy i _j f ggZy :'\-5
(] +]bah[jZ _gb_ kb]§zZZ W>K ip —
>ey ~_dhfihabpbb kb]JgZeh\ W>K we glh\ h[ ‘
fhidb klZlhjz bkihevah\Zehkv [“Jzﬂ\g;h agzZq_gb_ dhwnnbpb_glh\ \_c
] ij_h[jZah\Zgb _ jZaeh™ _gbyw$ + gZqZevgh_ b dhg_qgh_ agZz
. ' fZkrlz[h\ \_cle | ki_dljz khhi\_1kI\_g
Hov N =5 ( $ D C + gbkeh dhwnnbpb_glh\ \_c\e
]~ = £ hi_jzlhj h[jzIighlh ] ij_ h[Jz‘aZha\% IRy
GZ jbk ijb\_~ gu j_amevlZlu "ey th e gl

WIZih\ A _dhfihabpbb jza”_e_gb_ kbJgZeg?
_qgqghc ]jmllu gZ kb]gZeu W > K dZImr_d —14 K38 _1007"150 200 250 300 350 400 430 500 550

dhflhabpbb ihemg_gu kb]JgZeu W>K \ wesf :

fhidb klzlhjz b \uiheg _gh bo \_cW

ij_h[jZzah\zZgb_ jbk >ey bkke ’\h\ZgbG33'
\Zeky :>3 d<1 Q h[ fbg 05,1%
FRV3 k mg_lhf jZaebggh]lh dhebq_kI\: —_—

"_gguo kl_j’g_c jhIhjZ b bo \azZbfghlh jZkiheh " Seleofcoon frm M MaX mpcistens
gby Jbk + Kb]gZe W>K h~aghc zdIb\ghc klhjhgu
N ™ \u”_e_gguc ba kmffzZjgh]h kb]J]gzZez \ j_amevl
YIC ramymennoti epynnst 1 ii_h[jzah\zZgby b _Jh \_c\e_ I ki_dlj k ih\j_"~_g
110 == TIOBPSKACHUS CTCPIKHEH k|_j\g_C jhlhjz
55{%’,,:‘#//)J AN >bzZiZzahg agZq_gbc fZkrlZ[Z D \ \ujzZ > ¢
2 \ { \ \ \ f hij " e g gZ hkgh\Zgbb bkke Ah\Zgby
0 ki_dljh\ k bkihevah\zZgb f fzI_fzIibq_kdhjh
55 \\ ,/ \ } \/ \WA jhizgby \ gqzZklghklb gbke_gguo jZkqg_Ilh\ fZ
\wf v W ihey > @ >ey bkke_"h\Zgby f_Ih~"Z ~“bZ]ghk
110 bkihevah\Zgb_f ijh]jZffu )(00 [ue ijh\_~_g j.
U - T q_| we dljhfZ]gblghlh ihey \ ihi_j qghf k.
lLBbldeﬂeHuecuzumerZICKamyqu :> Bkihevamy j_ameviZlu wlh]lh jZkqg_IZ [t
w3 cuenana Y|C kamyuieunoii epynnoi g_gu kbjgZeu W>K \ we_f _glzo h[fhidb
( YIC xamyumex Evy, Eey, Eos h < cle_| ZgZeba ihemg_gguo kb]gZeh\ W>K

glh ih\j A _gby ki j‘g c jhlhjZz gZoh~ylky \
Ib kj_~gbo gzZklhl f_"~m hkgh\lghc qZklhlhc
b am[ph\ufb qZkIhIZfb h[mkeh\e_ggufb gz
kl_jg_c jhlhjz jbk GZ jbk ihdZzazgu

sb_ h[hagZq_gby NpWdffmby!l [ulv ihem
g_9gZ ijb ZgzZeba_ \_c\e_I ki_dljh\ kfh"_ebj
kblJgZzeh\ W>K 7~ey \k_o we_f_glh\ h[fhldb
nZau dZlmr_qgqghc ]jmiiu dZlmrdb h~ghc =
klhjhgu dZImrdb Ba ZgZebaz wdki_jbf_g
Jbk + <u”_e_gb_ kb]JgZeh\ W>K dZImZrgduom kiblJghezthemqgblv lhevdh aZ\bkbfhklb
W>K dZImr_qghc ]Jjmiiu klbg_kdh]h dhwnnbpb glZ "ey nZau h[fhldb

< j_amevlzl_ ZgZebaz \_cle_I ki_ ?W\C EP]% %q bkke_"h\Zgby \ "Zgghc jZ[F

0.02 0.03

\_ Bpems, ¢ )

N
guodkbb]%\Zeh\ [u;b Q|UA © gu bgnfE)JlIZ e ggleZc}ngjlbzac‘mléngol Ijt’)\a%i?ihh\
agZz ih\j_ gbc ngGZj - — =
jgu_ mqgzZkldb k \_c\e I dhwnnbpb d)Fz]f%h'p'i’q\—%rAbfb ijbagzdzfb dhlihju_ \uy\
e | ki_dlj_ \u~_e_ggu_ imgdlbjhf H—J"—gezrﬂﬁv Ab R \eszh\Zé:]by o kkablz
ihevah\zZgbb f_Ih”"zZ ~ dhfihabpbb kb]ng%m AR Y| 7\ U 9 J q gu ag
lim~gbl_evgh hij_~_eblv kl_i_gv ih\jdhwrymppniglh\ \_cle_I jZgeheygibkijZ\
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ghlh :> b :> k ih\j_"~_gbyfb kl_j g_¢_ghtipfaabdpby ~"bZ]ghklbg_kdh]h dhwnnbp
ihkljh_gu khhI\_IlklI\mxsb_ djb\u_ jbk[fhldbd "BEaeVhebeZ hij_~_eblv \_ebgbgm :
g_cr_f hgb ZgZebabjh\Zebkv \ hlghkBkievigdad _fbgtbjzy hlih[jz Z_1 kl_i_gv ih\
pZo Ijb\_~_gb_ agZqg_gby ijh\h*behkhlljZZzdkzhifzg¥ jbk ihdzazZzgh qlh agZq
ghfm agZq_gbx fZkrlZ[Z \_cleyl ki_ddbZ glZ ijb gZebgbb g_kdhevdbo ih\j_""
"ey bkke_"m_fhlh :> k ih\j_"*_gb_f Kdljju ccjhhhjzklZz | ijb[ebabl_evgh ijhihjg

iz -vo -1 oDppg gh bo dhebqg_klI\m
> dhfihabpby ~bz]ghklibg_kdh]h dhwnnbph g}z
.1p \uihegyeZkv ZgZeh]lbqggh * dhflhabpbb kiylaZe A 1,
W>K nZau h[fhldb > @ é \ \ 2\/\
:E - 78 \
LA AR
AN AR A oA R
A \\ANEE A v an
25 of INC X S2 V
1AW I A WAR + V \
¢ £ 100 \ s §-156 v
s \J el h N =
£ 2
20000 200 300 400 500 23400014 0018 002 0026 003
ucnpasHwiii A,Z}; Bpewms, ¢
°°°°°°° AJ] ¢ 00HUM NOBPEHCOEHHBLM CHIEPICHEM Jbk + <j_f _ggu_ aZ\bkbfhklb "bZ]ghklbq_kd
- AJ] ¢ mpema noepescoeH HbIMI CIMEPIHCHAMU pb_glh\lc + jZkqg_l ih nhjfme_ khlezZkgh j.

Jbk +* Nmgdpbb kj_"gbo agZq_gbc kmffZdhhAnepbh\ginhy ihey b ZgZebaZ \_e¥e | ki_c
\_cle_| jZzaeh  _gby ey h[eZklb kj_~gWe l§z2xdnaU + \u”_e_gb_ ba djb\hc kb]gZeZ

J_ameviziu bkke Ah\Zgby ~ey wiZiZ A dhfihap 1™ "
pbb ~bZ]ghklbg_kdhlh dhwpndpimmglq
ghc limiiu ijb\_~_gu gZ jbk JZKkkfhlj_gb_ A

_gguo aZ\bkbfhkl_c gz jbk ihdZaZeh glh ’\bZ]gr\
klbq kdbc dhwnnbgbk@’} bl bgnh]prb Irﬁ /

- i TIVIVINTY
hggu_ ijbagzZdb ih\j_" _gbc dhlhju_ nggbj R \L\J R TR
ky? ba azZ kmffbjh\Zgby kb]JgZeh\ Zdlb\gdg kIhjhl; /
dZImrdb Ke_~h\Zl_evgh ZgZeba agZq_gl&cihemqgjjggh u
]h dhwnnbpb_glZ g_ iha\lhey | hrghagZqgH®2hij ~ _ellv \
AbZ]lghklbq_kdb_ ijbagzdb ih\j_ "~ gbc ARwlhfm
ijb ~ _dhfihabpbb dhwn.nllgp'\bj_lgéz m~hrZe _
gZ khklZ\eyxszZy dhlhjzZzy hibku\Z Iky aZlmoZxs_c ;'—fy F
kbgmkhb”~hc jbk djb\zZy ;ueb ihemgq gu \j
f_ggu_ aZ\bkbfhklb “bz]ghklbq_kdbo dhwnn_ln'pb_glw\

;o we_f_glh\ hifhldb kIZIhjZ ~ey :> k ih\j, _'8M f
gb_f jhlhjz jbk djb\zZzy b jbk s 42 /
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Bpewms, ¢ .
Jbk  + <j_f_ggZy azZ\bkbfhklv ~bZlgthklbq kdlmh dhwp-f-ggu_ az\bkbfhklib “bzJghkibg

N
pb_glZ dZImrdb ihemq_ggZy \ j_ amev\vlpfl glhéZ+ ey dZlimedbghc Zdibighc
A _dhfihabpbb klhjhgu dZImrdb +* jZkq_l ih nhjfme_ kh]

amevlzlzf fhr_ebjh\Zgby ihey b Zg4kebaz \_c\
DZd \b”"gh ba ZgZebaZ azZ\bkbfhkkbdgZehk' W>Kpke_ f_glh\ h[fhldb  + ~_dhfiha

ihevah\Zgb_ f Ih”"Z ~ dhfihabpbb ~Z_ |9mRAe kKA\ljip dhwnnbpb_glZ nZau djb\zy

|_evgu_ j_amevlZlu qlh ih?\_j"~Z _lky \ukhdhc kI_

i_gvx kh\iz®_gby ihemqg_gguo djb\uo Djhf_ Ih]h
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o 207 2~ d6a nospescdennoix $NXQHB\RPHWULFDOO\ EURNHQ URWRW EDUV HII
s A 2 cmepocus, UHQW RI VTXLUUHO FDIMHQHUGKNXQIREYD PRMORWD 7F
= ° 138 Fiozesow 2 o PACRONOXCENNBIX PAOOM 3UJHJODG (OHNWURWHFKQLF]QQROHFS\SULFDO
g5 2 1

5; 6.9 I\ "/1 ﬂ AZ]bjgyd F>bZ]ghklbdZ ih\j_"~_gbc kl_j g_c jhlhjz
Eg 0\“& ﬂ'/ H VAN Zkbgojhgghf “\b]Zl_e_ gZ hkgh\Zgbblghlhebaz _]h
g £ ”\/ f\/ iheyF < AZ]bjgyd @ B JhfZrbobgz «_klDZebgh\
53-6.9\[ V=1 — 00un nospesicoenvlii gbd GLM ©01B®* K[hjgbd gZmqgguo IjmAb\ L_fZlbqg_|
£ 3 cmepoicens imkd ljh[e_fu kh\_jr_gkl\h\Zgby we_daljibbg_kdbo fZ

N E-13.8 0.01 0.02 0.03 0.04 Ziizjzlh\ + OZjvdh\ GLM ©OIB2 *  + K <

Bpewms, ¢
bk |+ <if99Zy aZlbbihklv bzl kIba ki gyA. @ Ih0ry Khlzen e tinin rcone
: o | ] ey "+Z]g ihr h jb g~
pb_gI.ZI,: h~rghc Zdlb\ghc klhjhgu dZImrdb ijp, élo-jﬁg-gh]h Mbl@gZ JhfZrboegZ "1 DZesgh\
e_gbb kl_i_gb ih\j_"~_gby jhlhjZz 1 : Emp_gdte_dljhf_oZgeqge = _g_jlhal[_j*]Zxq- kbl
_ Shd\zjlZevgbc gZmdh\h \bjh[gbgbc "mjgZe + Dj_f{
LZdbf h[jZahf m~"Zehkv mlhggblv ®haZNghklbqgt <bi £ K

kdb_ ijbagZdb ih\j_"~_gbc Z ke_~h\ZFbeyglr MKeuoh ine _\hc ZgZeba fZlgblghlh ihey Ii

A . k i hlh "\b]zl \' klzlbd b “bgz
kblv ~hkIM\_jghklv "bZlghkibdb :> \ j_ T HLPRINGIIN Soleess cin eoits Tk 13

\u[_]1Z ?e_dljbgge fZrbgb 1Z _e_dljhf_oZgeqg_ i_j_I\h,
<u\h”u _g_jl*€ + O GLM ©0112 + < + K
F_Ihr ~_dhfihabpbb kb]J]gZzeZz W>K nZau h[fhldBRIHUHQFHY WUDQVOLWHUDWHG

kiZihjz :> k bkihevah\Zgb_f I_hjbb h[iZlghdh 1 olory $ 3 .0DDHORMWAN\D PH
ij_h[jZzah\Zgby iha\hebe ih\ukblv ~hkiRVKNREBKKHQ REPRWRN URWR USODVWINKRIRQ Q\

A"bZ]ghklbdb ih\j_ "~ gbc kl_j'g_c jhlh RQQ>R|aczDPDJOHv URWSRSU EDUJ GHDRRWRWY &V F
. s VIQXNy.f8: YR

kq_I \u~_e_gby bgnhjfZpbhgguo ijbagZ LrEQ\EQ@IPI._ﬁJ"iHPHF 0 )LVHU 5 SREWRRLF I 6LP

ijbkmlkI\mx!l \ kb]JgZe_ W>K h*ghc ZdlbkgheHdhjR@RU EDUV XVL@RZHHWO GOR B WHIRWDH EV

dZImrdb DQG ORWLRQ &RQWURO &RQIHUHQRHIQB( 3(0&

: : WLRQD®HSW
JZajZ[hlzg f_IhA~ ’\__dhflhabpbb ’\bZ]yL.. \'mag“,“heLGRUHQNR ? ] AOIONRWY@RORY $
]h dhwnnbphb_,glZdhlhjuc yley_lky nmggprd\DC DVLQKURQQRJR GYLJDWHQDERWUD]DLFK:
. L MSRQIRY,DQLHP PHWRGD NRQH FRQRDK GHOMLPFH Q W
ki_"g_lh agZq_gby kmffu th””bpb—gﬂﬂS&é\R?\ﬁnL'H LQGXFWLRQ PRWRUXNQQGLWHKHHQV
jZaeh _gby ~ey h[eZklb kj_"gbo qZklhlLgLwiH ZHoghKleQWQPNWKRGEE 3,2 +DUNLY 178 ©
f IhAZ ih~I\_j'A_gZ j_amevIZIZfb fhA>&K@QRYbY RI 178 .K3, .KDUNLY 178 .K3, @

ihey b ZgZebaz \_cle_I ki_dljh\ kb]gZ\?&\] Wﬁ%D"KFH % 0 $ 1HZ 3DWMQRIBEWRU "HW F
f_glh\ h[fhldb Ij_"eh _gguc f_Ih" fh ubUWlVQ ,QGXFWLRQ 0RWRU WV URQVDF \§ WDUW RBS
ijbf_gbf ney ~_dhfihabpbb ~bZ]ghkibq KRMWENWARO QR = "sS A

: : RD VWH $ 'HWHF URMH% U RN H
nbpb_glZ ihemqg_ggh]h \ j_amevIZl_ \%%L\GIT 6%@&1%?% %D JH ,QGXFWLR\A%)Q%V\RRJLPBVLQJ
wdki_jbf_glZevgh]h kbJgZez W>K nZau W[Eika,Q_\JvﬂglJ@g'ﬂ) LRQDO 6\PSRVL¥P )ORRSLRDO 3U
\ j_"bf_ kZfh\u[_]Z "\b]Zl_ey Iljbf_g_ @OHFWWIFO DQG 3RZHUQXQJI(QWRQLRJ? Ss

f_Ih~"Z ihalhey_| mlhqgblv "bZ]gthbq_%&j;i Hi'bagﬁdpti
R - ! Lo . & ], 6\PPHWULFDOOQ BMKRNHQ UR
ih\j_"7~_gbc kl_j'g_c jhlhjZ :> b hij_"_g U_ FXUUHQW RI VTXLUUBIQ]WDIBG LQGX

i_gv ih\j_"~_gby (OHNWURWHFKQLF]Q\ (OHRMRULFB®O 5HYLHZ
_ _ _ =DJLUQ\DN 0 9 B5RPDVK\NKLQDLBEKQRVWILOIDQRY
Kibkhd e<l_jZImjb SRYUH]KGHQL\ VWHU]KQH\ URWRQD KR VIMWR.YDKQIRQ (

DQDOL]D HJR PDJQLWQRJR SROVDRY LEDDIQR VL\PL F
MoZgv @DeZkbnedZpey f_Ih”e\ ~eZ]lghklbdb in ! v
hifhihd jhihjZ Zkbgojhggbo A@b]mg.\MozngQ“GXFWLRQ PRWRU RQ WKH EDULYAIREIUWY PDJIQ

| DZesghkskgbd D>M «f g+ FboZcez Hkljh]jizgwﬁfg 8y *DUNLY 12%6X@BHWLQ RI 178 .K3,

- d zcez H ; 178 K3, @ QR ss
Dl—f—gqmquEI>M N KFbcheZ HKITh]jZ kidh1h oo D VKINKLQD =K, .DOLQRY $° SRIVWKELONR |

: v, 0% ~HQHN WU v R\L VDEQREPRWRN V
UREQLFSLPSOH GHWHFWLRQ RI EURNHQ UF{{\?\% Qy\elm]ﬁb#[QQJRWRUBF[R\X UROO
?I?FLQJ;:L?V\{S(&F'\:NRSE;{WO?_ES goéHg:vf/LSQ)o);\égmu% é}a @%PRV%Y% IRUFH VLJQDRDRHVWDWR

WK_.OWHU Q DAHERD DO VYR P R (e'd fwpwrPRWROVIK QL L HQHUJR'

_ : . ¥ HPX | .UHPH QXN Sss
szbaeeuboq;u'fzjept?f%]?zb[lr?lhu]hk Ig]lfi{]ezvkabhg\%gg?ugmqh|Qi%%v’4\‘ﬁ(~g§ """ 6KLONRYD / 9 &KIPDGRQW GRIFH YR
= 9950 '-'SRO\D WUHKID]QRJR DVLQKURQRRGRQDBFLNBIWHO

we_f_glh B Fbeuo ? : Kb”hj_gdh E < I \

< Kigbd GLM ©01B2 K[hjgbd gZmgguo bimAh\ >i *HbUﬂLFk'ﬁﬁv'vLRHuof D\,Q\EO\VLQ/NME%%?R[?X%&N%\E
\uimkd Ijh[e_fu kh\_jr_gkl\h\Zgby wet_)gI}:bq_k§ ZRQ Q VWIDWoLL @ <
ZiizjzIh\ + OzZjvdh\ GLM ©OIB?2 # £ < +3>% XOOHWLQ RI 178 .K3, .KDUNLY 178

)DL] $ 1HZ 3DWWHUQ IRU 'HWHFWLQJILRQRNRE 5RWRU %DUV LQ ,QGXFW

ORWRUV 'XULQJ 6\@DUV% 89S (EUDKLPUDQVDF .

WLRQV RQ OD?QH\)NLF}JV + ( YREQS( QQR +SS IhkimibeZ UHFHLYHG
9DLPDQ@WHFWLRQ RI %URNHQ 5RWRU %DUV LQ 7KUHH 3KDVH 6TXLU

UHO &DJH ,QGXFWLRQ ORWRU 8VLQJ )DVW )RXULHU 7UDQVIRUP

7 9DLPDQQ $ .DQO\IDYQWHWHUQDWLRQDO 6\PSRVLXP ©7RSLFDO

3UREOHPV LQ WKH )LHOG R| (OWHFQUBLBDUQRQG 3RZHU (QJLQHH

(VWRQLD SS
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;e[e*h]jZneqgg- bipekbh]jZznbg_kdb_ RALEDYORIJUDSKLF GHVFULSWLRQ

:gZesa dh_nepe}gle\ \_cle_I ki_dlje\ "{gFehrKkibbpgihodld* " _gge+ jhlhjZ Zkbgojhg
"blmgZz F < AZ]ejgyd @ 1 JhfZrbbegXkekghdDZepghgZevghlh I_ogeqgh]lh r
©0l11a K_jey ?e_dljbgge fZrbgb 1Z _e tdhjhfgoyZgqnd]-@ j GLM ©O0I12
< + K + + ;b[ebh]]j gZa\ £ ,661

:gZeba dhwnnbpb_glh\ \_c\e | ki_dljh\ "bKbhdhEEHd kjboih\j "~ gbb jhlhj:
Zkbgojhgghlh "“\b]ZIl_ey F < AZ]lbjgyd Z@ :Bl JbZatbgpxgrkgbd GZpehgZevg
I_ogegqgh]lh mge\_jkbl_Im ©0I118 K_jey ?eedljbhfeoZreogp 1Z j_I\hj gdy _g_j]
GLM ©0I1#2 + < + K + + >[e6Blj gZa\

$QDO\WLYVY RI FRHIILFLHQWY RI ZDYHOHWNVXKSHFDAMID RRI URWRQ RV BVR.FJ A
PRWRU 0 9 =DJLUQ\DN =K , 5RPODV®WNXQAWLS® RI 1D®OLEXKRB, 6HULHV
DQG HOHFWURPHFKDQLFDO HQHWBI\.RRQYHUVERIKR +* .KDUMLY 7 + %LE
,661

<erhfhkle ijh Z\IK}*\*_gby h[ Z\SIHREXW WKH $XWKRUV

AZ]lejgyd FboZceh <ZkBbbdhhpql_ogeqggbo gzZmd ijhn_khj Dj_fvghgopvdb
mge\_jkbl_I| «f_ge FboZceZ Hkljh]jZz*"kvdh]h j_dlhj DjGM PIDEQUQ#JPDLO FRP

AZ]lbjgyd FboZbe <zkBédlhpqgl_ogbg_kdbo gZmd ijhn_kkhj Dfefvopuan]kd!
mgb\_jkbl_I bf_gb FbozZbezZ Hkljh]jZz*kdhgeh j_dlhj DjGM PP Q#JPDLO FRP

=DJLUQ\DN O\NKD\OR 'RFWRURWRFK HFKQLFDO 6FLHQMHOFKXXO O\NKIR ¢
2VWRKUDGVN\L 1IDWLRQDO 8QLYHUVLW)\ REHEWRW#WHA O FRP

JhfZrboegZ @ZggZ 19Zgp'\gZZl | _ogeqgbo gZmd Dj_f ggmowdhkbyZpe-hgdev
FbozZcez Hkljh]jz*kvdh]h klZjrbc \bdeZ @gbdZfiZrbdjh 1Ze ZdZjjlZzl«\ |_e
_ PDUPDVKA\NKLQOQD JKDQQD#JPDLO FRP

JhfZrbobgZ @ZggZ B\dghVdp2Zl | _ogbg _kdbo gZzmd Dj_f ggmjgtdbcjkdpbhc
bf gb FboZbeZ HkIljh]kdZkrbiclhij ih~Z\Zl _ev dZn_"ju we_ dljbg_kdHdb\IlfZrbg b

_ RIREDVKA\NKLQD ]JKDQQD#JPDLO FRP

SRPDVK\NKLQD =KD Q&IMQ DB DIWR RI 7THFKQLFDO 6FLAHWWRNKU DWGH/MAHD A
S8QLYHBMDWRBWXUHU RI WKH '"HSDUWPHQWURIWOWHFWHQF PDFKLQHV DQG |
_ PDUQPDVKA\NKLQOQD JKDQQD#JPDLO FRP

DZeegh\ :g”jec I_IljchAgb"Z1 I _ogeqgbo gZmd ~"hp_gl DjviglggmmwdbjklglZpe
ef_ge FboZcez HKkIjh]jz"kvdh]lh "hp_ghliZibgjphlkblmijzZ\2eggy 1Z _e_dljhijb\h
PDLO DQGULL NDOLQRY#JPDLO FRP

DZebgh\ :g”*j_c |_ljd\bgrb”rZl |_ogbg_kdbo gZmd “hp_gl D evaguyaen] kd
mgb\_jkbl_I bf_gb FbozZbez HkIljh]jz"kdh]h kbkdpf gEZ\IhZAIBqukdh]h mijZ\e ¢
we_dljhijb\lh"ez DPMBWI L NDOLQRY#JPDLO FRP

.DOLQRY $QGULL&BDPWUBDWHK RI 7HFKQLFDO 6FLHQHFPKNQFKVMRRLNWD
2VWRKUDGVN\L 1DWLRQDO 8QLYWHWHML"WS DWWV RIFOQBDWRI SURWHMWRE | DX W R P |
'ULYMHO _ PDLO DQGULL NDOLQRY#JPDLO FRP

<+kgbd GLM ©Ol12 §
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M>D
X < JHF:RBOBG @ B JHF:RBOBG: G : JM>?GDH

<HAFH@GHKLY B>?GLBNBD:PBB |:J:F?LJH< :KBGOJHGGUYUE?E<B=:
WG?J=?LBQ?KDBF F?LH>HF I1JB KBGMKHB>:EVGHF IBL:GBB

M klZlle ijhzgZeecah\Zgh f_Ih~b \bagZidkhgygjhggdbfo IfdbImge\ « knhjfmevh\Zyge hkgrhkgbog f~hke” e\
lhdZzazgh sh \ ydhkle \boe~rghlh f_IH\m\#Wbkwbdhiplkllbggbc f_Ih” ijb “b'eZ ckdegmkhe€rgjh€ gZijmlb M
kl1ZIle ihdZazZzgh sh hljbfZggy g_h[o}hgkdbZ/Zmfladga@h_gm}lvky aZ jZomgled ghadeyZegy kdigmkih [Z
kljmfm gZ +gl_j\Zees \erfegghfm \e4 egbdhpekhZygy "TaZagZq_gbo kb]gZe-s\behgpAhebgh \ledhdgphtz]gelgbo
iZjZf_lje\ Zkbgojhggbo "\b]Jmge\ a ihpb\Wshm} sh g_ i

Dexgh\s kelZ\bgojhggbc "\b]Jmg _g_jl_lbggbclm lgkI¥blI}\Z ih

< klzlv_ ijhzgZebabjh\Zgu f_lh~h\ hij_jh\eZbgojEghfud ~\b]Zl_e_c b knhjfmebjhzguklAkdth\gu
kms_kl\mxsbo f_Ih~ h\ ThdZaZgh qllgh]ldzZig kM filhkoh’bkihevah\ZIvky wa?jlijbbioplEdthd fhil bklhggbdZz
kbgmkhb”rZevghlh gZijy ' _gby < klZlemdhdbBaZghh[qhtbhh]lh ]Zjfhgbqg_kdhihZkhkyzaz kf§_kijflaeh  _gby
kbgmkhb”rZevguo kb]gZeh\ gZijy _glZye b Ihiedgghbdl_k\ I_\h]h Bkihevab\ggeh\mihzaaZghyel Wwihegblv
hij_~_e_gb_ we_dljhfZ]lgblguo iZjzZf_IfMb kb @ojh &gilhdj_rghklvx dhlhjZy g_ ij_\urzZ_lI

Dexq_\u_ keRWbgojhgguc "\b]Zl_ev wg_j]_Ibg_lgdZy ffHEGhK]gh\

3XUSRHWHUPLQDWLRQ RI WKH HOHF@MNRWPDRQ HFVRIWFR 8 UIDW KW H UW RRRAWK/EH \Q i 1B GV W R HFED © B)GO B RV
RYHUORDG FDSDFLW\ Rl WKH HQYE@HR® VR ZGIO IRYVP WG FH FRIQIVWDF W HWIK\RGL FR U '8 ¥ MWHRISR D]
HOHFWURPDJQHWLF SDUDPHWHK W RH DXWAID R4 WRIQHR X\D 7R B I RRUHMWERR IZEBIQ Y IR I©EWDKR CRRRIIA IV L
,Q ZRUN WR GHWHUPLQH WKH H QM FSWURRSFRD/HG W/IRF XS\DHJ BVAKHHWHHE@ WRI QAWP KMV IER ® D DIFIHF R | LW KEB-D Y 8
SRZHU FRPSRQHQWYV IRU HDFK RI WHKSO B DHPHQW \F IRU FX KW P)RWRW RH V& KR G O WX PHDWWR F WK H R
SRVVLELOLW\ RI GHWHUPLQL QGIWWKN BOHEWHRGDQQHWRFE B5D/ERDNRRHEGD W/ K REWD LI VR BHH F6!
FRPSRVLWLRQ RI WKH YROWDVKXJDRBGWAHKG WHRQ YW ML S QB X0 R \SMRIIMEB/TY X PRI LE QG EDD/QAY PHWKRGV
RI SVHXGR SRO\KDUPRQLF VL JWDOOM RARQR/QE B U ® QWBKFX B D H@ \G RV DAGKYHD Q WPH HYHBQGL DGY 0D \B |
GHFRPSRVLWLRQ RI VLIQDOVQOUIWDLY G N FAKDIOYL QUK W ISHHIBKLVR GWKR W KPP BW DA FR D QAGR VIWRKAHH W L
WKH SHULRG DQG WKH V\PPHWWILFEGU HQGWRF W UR QRROIRW K W/ UK IDROV) VEXEULLGHLUNY HRU LRBW ¥ IK@RIZGIIG WWKKHH GBH |
FRPSRVLWLRQ RI WKH YROWDXMHD R G WKW Q/WJ QDD © U G AKHHIH CSHRAW U R® B J\WY R WELHFWSHUWPD. ) HIWWA
PRWRUV ZLWK VXIILFULBRWML DIEERXOMEXH VLY Rl WKH UHVXOWVHEEBE®D LIQH G HAMKRZ A GQ WD W/ KWK H
SDUDPHWHUV E\ WKH HQHUJ\ PHWKR & LX\QI)IVSE R K& R) B R/ON KIDHIHP®R
H\ZRUGWGXFWLRQ PRWRU HQHUJ\ REWWKRG WKH LQVWDQWDQHRXV S

<\_"_gb< gZklhys__ \j_fy gZb[levwhkizldh\ keh ghklv fZl_fZlbg_kddh]h ZiiZj:
ihlj_[bl_eyfb we_dljbg_kdhc wg_jltpbh[pheyoxhkkiv nhjfbjh\zZgby bkiulzl_ev
we _dljbg_kdb _ "blzl_eb g&lLpb[hgby kbgmkhb~Zevghc nhjfu j_]Jmeb
jZkijhkljZzgzggufb kj_"b gbo y2kMuiky> @ g_h[oh~bfhklv iheghc beb q
Zkbgojhggu_ "\b]zl_eb :> h[ez”r"¥Zaphjdp ®bfizl ey > @ g _\ukhdZy lhgghklv >
jy*hf ~hklhbgkl\  \ukhdZy gZ”_"ghklWH ggfab&@y_Ih~h\ hij_~_e_gby WFI :> dhl
klhbfhklv ba]hlh\e_gby \ukhdbc [dhwdtrfbpdklpilh\Ze mdZazZggu_ g_"hklZIldb

ihe_agh]h N _ckl\by ijhklhlz dwgkljmidppbkdbec f Ihr > @ < jZ[hlZo >
\hafh ghklv bkihevah\Zgby \ Iy  euodZmk&hxbyalh ih]j_rghklv hij_~ e gby WF
jZ[hlu > @ h[s_ijhfure_gguo :> g_ ij_\urz_I H rgZo
G_kfhljy gZ \ukhdmx gZ~_"ghklb”:>glbhdhdBApby WFI D> k bkihevah\Zg
wlbo "\b]Zl_e_c \uoh”bl ba kljhywgZ jgZkdyg _ikldh]h f_Ih”rZ k\yazZgzZ k jy*hf ke
oh”bl klZz~bx j_fhglZz b dzZd ijZ\behWYthgljdbg_kidyoc f_Ih~ fh _| [ulv jZa\bl aZz

gZ ij_"gb_ f_klZ wdkiemZIZpbb Ihk&kihghahrZgby bklhqgbdZ iblZgby k kbgmkl
j_fhglguo jZ[hl we dljhfZ]gblgu_ gZjzf Qo _f

WFI :> fh]lml hlebqZlvky hl aZ\R”~kdbojZ[hlulZa\blb_ f Ih~Z hij_"~ _e _gb
iZjzf _ljh\ bagZqgZevgh aZy\e_ggwe dhh¥E1gblguo iZjzZf _Ijh\ Zkbgojhgguo "\b
balhlh\bl _e f > @ AgZgb_ izZjkfijbffh\g gb _f wg_j] Ibg_kdh]h f_Ih”*Z ijb ibl:

bkihevam_Iky ey h[_ki_q_gby bkihgggbdggdidgmkhb”~Zevgh]lh gZijy _gby
j_Imebjh\Zgby we_dljhijb\h”h\ k FZl_jbZeu b j_ameviZlu bkkegZeWagby
mijZ\e_gb_f ihkljh_gby j_Imf_Ilh~h\ b”A_glbnbdZpbb WFI :> > @ ihdzZaz
oZjzdl_jbklbd hij_~_e_gby i_dzg_kI\_ f_IhrZ m~h\e_I\hjyxs_]h ihklzZ\e_g
kihkh[ghklb ~\b]Zl_ey b I~ lhwlt~rZqzf fh gh bkihevah\zZlv f_Ih® wg_j]_Ibqg_Kk
g_h[oh~bfhklv wdki_jbf _glZevgh]lh eZgkZ < jZ[hl_ > @ jZkkfhlj_gh \hafh ghklb
WFI :> k g_h[oh”bfhc IThgghklvx gu_ iheh _gby wg_j]_Ibg_kdh]lh f_Ih~Z hkgh)
Kms_klI\m_|I [hevrh_ dhebq_kiheh _gbyo |I_hjbb flgh\_gghc fhsghklb > @
ihk\ys_gguo \hijhkzZf b~_glbnbdzZphbt Flgh\_gghc fhsghklvx gZaulZxl nbabq_l|
@ H~gZdh kms_kl\mxsb_ f_Ih~u I\_ebgbgm hij_"*_ey_fmx ijhbalWbgbhZf Ihdz

« X < JhfZrbobg @ B JhfZrbobgzZz G : Jm~_gd

<ekgbd GLM ©O1l12 )



,661 SULQW 2e_dljbqge fZrbgb 1Z _ehjdlghf odgilrg_ i

ijy _gbXWgZ mqgzkld_ p_ib \ hij_"_e_ggusL@\Q 3 3¢5

f_gl \j_f_BWLWWDZd ihdZazZgh \ > @ ij

KiZ\e gb_ wg_jlhijhp_kkh\ \ nhjf_ ij\ggN@@\tW%z NBsc  wbs  Swps 3o

eZgkzZ khklz\eyxsbo flgh\_gghc fhsghklb:a,\H&:B\y\(A;s_ NSBsc nNEs  wes 3w

f_glZo ZgZebabjm_fhc kbkl_fu |ha\hexj rolv )

jy» az~zZq ~bZ]ghklbg_kdh]lh b wg_ bq— k‘ﬂVh:fh 5&52 + ihklhyggu_ khklZ\eyxs]

jZdl_jz ~ey :> jZaebqguo fhsghkl_c f] h\ gghc fhsghklb bklhggbdz iheb]Zjfhg
MjZ\g_gby [ZeZgkZ khklZ\eyxsly Oz| WViT§8Ydb zdib\guo khijhib\e_ghbc kIZlhj

flgh\_gghc fhsghklb khklz\eyxlky " lbikﬁ-fl\quﬂz:’:glgﬁhlﬁ ¢ + dhkbgmkgu_ b kbg

gzijy _gby b we_f_glh\ ko_fu azf_ S K82\ 8yxsb_ flgh\_gghc fhsghkib bl
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we _dljbg_kdbo p_i_c y\ey_ lky | hj 1g2b ™ ek Al \hFh kbgmkhbrZevghlh gZijy"_
> @ Ba g__ \ul dZ | jyr ke ~kikné L'hkr¢bbk ba
dhlhjuo y\ey_Ilky [Zeng fhsghklb dhlhjuc_fh gh
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S W/PS W + flgh\_ggZy fhsghlé(m),]ggze jZ\ghkbevgh ijhba\_~_gbx bkoh~g

. ngx nmgdpbx Lzdbf h[jZahf j_
bgrmdib\guo khijhib\e_gbyo kIZI%a%ggh\ hlizah\zgby Nmiv_ yley Iky
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mkljZg_gby kms_klI\m_1 fgh _kl\h fXbgmkhpddvgu_ kb]JgZeu gZijy _gby b IhdZ
nhjfme beb [1Zd gZau\Z _fuo \_kh\luo hdhg
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>Zevg_cr__ jZa\blb_ ZgZebabjm_-fughk\hZebhkv ’\ey q_luj_o kemqgz_\ ijb jz
fh gh ijh\h~blv ijb bkihevah\Zgbb jkpfharlibbjzaeh  gby kb]gZeh\ gZijy ' _gby b
kblgZeh\ gZijy _gby b IhdZ < ywWkihgg®dhdzazgu \ZjbZglu ihemq_gby Il ki
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ihemg_gghlh ijb hk_\hc kbff_Ijbb i \hﬁh hX bhAzg be:( ggu_ mleu ke_
bgl_j\ZeZ highkbl_ eovgrjbhkb |Jh\ j ifhemi_j j

wnn_dlb\ghklb  hij_~_e_gby WF % h]JﬁhngTﬁzE I_Zjbhz“AZZkbgmkhb“Zﬁvgtho
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GULYH FRVWYV IRU WKH GHVLJQ RWRGW® PoH DV\Q%KURSRXV P
RGNLQ ', )HDWXUHV RI WKH\ DPSBMOKRECWERRQ RI

LVQLN 17 +3,2 +DUNLY 1 +
oLve 8 ©+3, v RR©+3.3S LGHQWLI\LQJ DOWHUQDWLQJ FXUKBQMR @RWRUYV

SRPDVK\NKLQD =K . DOLORY $3 VEIRRONR 3DUMWLFXODULWLHV LRWWHKH GRGWLYLFD

"HNRPSR]\WVL\D VIKQDOX HOHNWUORUXWRNERQ Rilo WKEp fARdLQH PRWRUV MIWEDOVKY GRS

GO\D GLDKQRVW\N\ SRVKNRG]KH®@ QRWR\]KOTFWYRERHB Qd- v ¥dN«bRIQHUIRIEMROLIDIRRKL V X\

GY\KXQD >$ GHFRXSOLJ RI RI HRHNWD LYH | VLJ

EDUV IRU URWRU EDUV GDPDJHV U¥I@ J QR EH\Q’\%'W‘@G? REFPWRRWND VLIJQDORY XFEKI

(OHNWURPHKDQLFKQL L HQHUURWBQBHXN?)%‘S(%W REHVVLQJL HV @H [BVBER RN WRIW
9RO Ss

*DOD\NR / 3 $QDOL] SURFHVVD BewWoR Y QJ¥LRBFL WP BRDSD REUDERWND PQRJRPHUQ

YHQWLOQR LQG?(NWR]UQRJR mmuwmmeosmﬁéh%w\g %@% J RI PXOWWNRZ PHQVBREDO V

LQ WKH VLPXODWHG YDOYHLVQGXFWRBWPE, v .\ v . O@R
+DUNLY 178 ©+3,0R SsS $VNDNRSDE L HNKQLFKHVNLH FHSL JIRYLJQDO\

N
=DJLUQ\DN 0 9 5RGNLQ ', B5RPRDVKWKLG KGR %‘HULQJ FLUFXLWYJEQWGF NRRQN@V
(QHUJHWLFKHVNL\ PHWRG LG HNWUR®QQW JBD”\‘s”qu YW\ D \I’_KVNLROD 35\5(3 . G\S\R_IJ .
GYLJIDWHPHUJI\ PHWKRG LGHQWLILFDWLRQ QPVK@é?&WFE% PR WRRH RUKHER Q
QIRUPDWL
E

:
S
5

UHPHQFKXJ &K3 6KFKHUEDW\K $ 9 RQ DQG VLJQDOULQJAEORVNRZ 6RYHW!
3URFD $ % .H\KDQL $ ,GHQWLHGEBPWLRQSRI YDULDEOH IUHTX

GXFWLRQ PRWRU PRGHOM ((URPDRYDEDM RQY RIW D .

(QHUJ\ &RQYOIDUMURQ 9RO QR SS IhkimibeZ UHFHLYHG
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;e[e*h]jZneqgg- ipekbh]jZznbg_kdb_ RALEDYORIJUDSKLF GHVFULSWLRQ

Fheb\eklv <~ _glbnedZp<€ iZjzZf_lje\ Zkbgo\hgogdo]_Mbigghge f_Ih hf ijb
kbgmkh€~rghfm “bl\e_gg- X < JhfZrboegzZ @ 1 JmfZrgdkkgbd GZpehgZevgl
I_ogegqgh]lh mge\_jkbl_Im ©0I118 K_jey ?eedljlbhfeoZreogp IZ j_I\hj gdy _g_j]
GLM ©0112 + < + K + * ;[ebBB]j gZa\

<hafh ghklv b”_glbnbdzZpbb izZzjzf_Ijh\ Zkbgohggwg_{\blllzd_kdbf f_Ih~hf ij
kbgmkhb”rZevghf ibXgbbJIhfZrbobg @ B JhfZrbobgzZ G<ekgbd"GgphrhgZevgh
I_ogegqgh]lh mge\_jkbl_Im ©0I118 K_jey ?eedljbhfeoZreogp IZ j_I\hj gdy _g_j]
GLM ©0112 o< + K * Zale[eNG6 1 g

7KH SRVVLELOLW\ RI WKH SDUDPHWRWRUN EQWKHFPDQHBD RHWE®RIGQ
IHHGLQJ ,X 9 5RPDVK\NKLQ =K S5XGREONBKXPDOHWLQLR$ 178 .K3, 6HU
PDFKLQHYVY DQG HOHFWURPHFKDQLF®IOY HAHBI\.KRQYHUVERTR + .KD # ¢
%LEOLRJU + ,661

<erhfhkle ijh Z\IK}*\*_gby h[ Z\$IHREXW WKH $XWKRUV

JhfZrboeg Xjec <heh”bfbdEgd~Zl | _ogeqgbo gZzmd Dj f ggmpMdblkcbigdZpe-hg
«f ge FboZceZ Hkljh]jZz"kvdh]h ~hp_g§lhdZibhggb]kbkijZ\Beggy 1Z e _dljhijb\h~Z
| e URPLIDODVKA\NKLQ LXULL#JPDLO FRP

JhfZrbobg Xjbc <ezZ”bfbd\dgb”Zl | _ogbg_kdbo gZmd Dj_f_ggmbpldbikbEZpbh¢
bf gb FboZbeZ Hkljh]jZz~kdh]h "~hp_glhdZhbdjkddbkl nfizA\e gby b we _dljhijb\h
| e URPLIDODVKA\NKLQ LXULL#JPDLO FRP

SRPDVKI\NKLQ ,XULL 9RXIREZPGIDRAWHFRI 7THFKQLFDO 6FLHQHRKWD.GHNP\HC(
IDWLRQDO 8QLYHUVLW\ $VVRFPEHOWS RURHIPVVRU $XW RPNV L HSHRIOW U RO
WHO URPDYR\NKLQ LXULL#JPDLO FRP

JhfZrboegZ @ZggZ 19Zgp'\gZZ!l | _ogeqgbo gZmd Dj_f ggmgwdhkbyZpe-hgdev
FbozZcez Hkljh]jZz*kvdh]h klZjrbc \bdeZ @gbdZfiZrbdjd 1Ze ZdZjjlZzl«\ |_e
_ PDUPDVKA\NKLQOQD JKDQQD#JPDLO FRP

JhfZrbobgZ @ZggZ B\dghVdp2Zl | _ogbg _kdbo gZzmd Dj_f ggmjgtbcjkdpbhg
bf gb FbozZbezZ HkIljh]jZz~kdh]h klZjrbc ijrjihr"@eZldlgeq dZcbo fZrbg b ZiiZj
) URPDK\NKLQD JKDQQD#JPDLO FRP

S5RPDVK\NKLQD =KDQ@DQE®DEDW®D RI 7HFKQLFDO 6FLHQMHMK
IDWLRQDO 8QLYHUVLW\ 6HQLRW RHFWXUEMWW IRA AWXAK LKIDWUBWE@E DSSDUDW
_ PDUQPDVKA\NKLQOQD JKDQQD#JPDLO FRP

Jm”~_gdh FbdblzZ :g”*jbgh¥bggmpvdbc gZpehgZevgbc mge\_jkiblljhl]ja" lgwdkblo Z
Zkbkl_gl dZn_"jb kbkl_f Z\lhfZlbggh]h mijlyargdnrziZz 1_e
_ PDLO QLNLWDBUXGHQNR#PDLO UX

Jm”~ _gdh Gbdblz :g”pj _fbggm]kdbc gZpbhgZevguc mgb\_jkHKkKIjbFjZtk dtoldZ b
Zkkbkl_gl dZn_"ju kbklI_f Z\IhfZlbg_kdh]hwemd@ZhejbdhyZ b |_e
_ PDLO QLNLWDBUXGHQNR#PDLO UX

5XGHQNR 1LNLWD S3$QHRHOQFEKYENX O\NKDLOR 2VWURKUD&WNMW DRQWL RO
'"HSDUWPHQWHPIV RI $XWRPDWLF &RQWHABO DQG (OHFWUAFLQLEHNLWDBU

<+kgbd GLM ©Ol12 §
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M>D
< 1 F1EBO E < RBEDH<: K J?<M@?GDH

QBK?EVGBC :G:E1A F:=G1LGH=H IHEY PBE1G>JBQGH=H
LIBN:AGH=H 1G>MDLHJ: F:=G1LGH=H K?I1:J:LHJ:

GZ\_~_gh _e_dljhfZ]gelgm kbkl_fm {grmdehjahfizlgykdh ih[m~"h\Zgh gZ mxghhdhkiZkhgdjlijggh]h "\bImgZz
Knhjfh\Zgh d\Zae Ijb\bfejgm fZI_fZIbg@m_¢§gh"ijdwypbibjdheajZomgdm fZ]gelghdhmidleyjz2\ H_}fazkgh\Zgh gZ
f_lh~e iehkdh hjlhl]hgZevgbo jhajZomsdhd hhhogimxivefZ]gelge ihey ihi_j_qghlhhlZ_jihjaah\ gghmdlhjZ
Knhjfh\Zgh dhfie_dk ]jZgbggbo mfh\ shZbgni_&ljmdimjat _f&Z]gelgh]lh ihey \ giphgdecAZhghilmghhmx
ijhljzfb )(00 \bdhgZgh jhajZomgdh\bc]ZgBEeya\ fAlgeligh_jeaZo sg”"mdlhjz

Dexgh\e keliXZgelgbc k_iZjzZlhj e<g”mdlhj fZ]gZlbagghefh”"f2W fihi_j_qggbc -
mfh\b jhajZomgdh\bc ZgZe-a

iha~h\"drggt_j_jeab ]

lj_~klZ\e_gzZ we_dljhfZ]lgblgZy kbkl_gdloalmdklhijzjzidjz ihkljh_ggZy gZ jhkgBRaghlizlBkbglojhggh]lh
Mblzl_ey Knhjfbjh\ZgZ d\Zab |j_of_jgyyfthiZzl enZlbdalech™ _g ijbgpbi jZkq_I2Z\ fZitgdlgbgtmddpjz WIlh
hkgh\Zgh gz f_Ih~_ iehkdh hjlhlhgZehtue_¢Zkiq[ tlghbagyfxsbo fZ]gblgu_ ihey jilmihgvagdhhh kb gi_gbc
bg"mdlhjZz Knhjfbjh\Zg dhfie_dk ]jZghdkdugbmZoedBbcz™ d\Zlgmx kljmdImjm\ fiZ]dlylghlhhghepg  mdlihjz
& ihfhsvx ijh]jzffu )(00 ijh\_~_g jZkq_lgygbdgBEbahty \ "\mo k_g_gbyo bg”"mdlhjz

Dexq_\u_ kehHZ4gblguc k_izZzjzlhj bg~ mdlhj fz]gbflgltbg_ikezy fBAN_ev ihi_j_qgh_
ljZgbggu_ mkeh\by jZkq_lguc ZgZeba

b ijhrhevgh_ k

7KH HOHFWURPDJQHWLF V\VWHPGRKIFWRH P B JSUHWIHRQ WHHSD U BVWRWHMLQ Q XLAW E B QHBR RVQR D VWK R U
GLPHQVLRQDO PDWKHPDWLFDO LFFRIGHO G5 RV FUK I LLGUIGW KW RAD 1 @HAR 0 BRIV QD Q/GK D VP H\W R & GL QR UWA
RXW 7KH EDVLV RI WKLV LV MXH PWWIQRBRBIHO ® D @/H [3W UMDRBRGE LLOMX/G W B O WNUHDFQWLYRHQUW 1R IDW & Hi
PDJQHWLF ILHOGV Rl WKHVH Vi FRHICRQWD DUBDBR Q Q HEWHG RRL RROLUY HARIPP R QH CRANV VWDHIHHP G AKX A
GLIIHUHQWLDO HTXDWLRQV WKH@WLD QVKIR W ZKWRK P FRPHOHY 8RERXE® GDHH \ FROFBLIVGIR Q) 1D
VWUXFWXUH RI WKH PDJQHWLF DUHOG $ @ D/OKHK @ Q\E K BWIRQUDIZR WINKLRR V FFKAHL R Q YQRIIWW K H LLHIOGX F W R
WKH SUHVHQWHG WKHRUHWLHF RO WEZRLAD FQ/ R \H @ DX biL QUKRKURPD WOH WRFSIQHWE 8 HLIWDWP R (
&DOFXODWLRQV RI PDJQHW L M UHHGEY ROQN HP\F W KvHH FIMQLLRADH DHUGHR P HAD WV PVKARKZROG WRK D) Y0 @ SSWRDIFUVDL |
GLVWULEXWLRQ RI WKH PDJQRUN LIFH DGGIX\F \8 URQY LRSI H\G KIHQ L\P WIR BFZRWN VHIF WR@RKY 1 PDK B HWIGRX FL
ZKLFK KHOSV KHOSLQJ WR UMWEP®E QW V. W KDKH O HH WRRH JOFEMY R LW REWBISQHG WRUVARUNRQJ |
DW WKH ERXQGDU\ Rl WKLV JRQH
H\ZRU®WJIQHWLF VHSDUDWRU
FRPSXWDWLRQDO DQDO\VLV

LQGXFWHDW PR GEBW WU DLGNOYGH U R BIWKGI@ GORLQ JARAXGELLVYIDROQ

<klmi FZ]g-lg- k_izjzlhjb FKm®_ }kdez~gbf Lhfm ZgZeea pvh]h FI } Zd
_n_dlb\gbfb ”"ey jha”ee ggy "je[ghbeoz™Z[q}”Ile\jh@\yaZggy ydh€ ~halheblv hil
jeagbfb _e_dljhfz]gelgbfb \ezZklb\hHKly¥ffb ljbreyjb klI\hj_gge \e”"ih\e~rgbo f_Ih’
i_j_ferm\Zggy jeagbo kmfer_c "ey "jh_Mdlogd¥ g8y HK
Nje[gh”bki_jkghlh klZgm Ihsh lkgm3\ZZxgbh gz azéglhg_ph[hlp jhajh[dZ
\ZjeZgle\ dhgkljmdpec FK =« k_j_ " gholf"mK IZ2 wdbhihgZggy gZ ch]lh hkgh\e jhajz
i_j_ferm\Zggy a”eckgx}lvky h[_jlh\bliptgpdrlgtbdih”*eem Ijb\bfejgh]h FI yd_ kl\hj
ihe_f FI sh a[m”""m}ivky eg"mdlhjrg kitihhjlgbfFK m \blJey”e klZlhjzZ L:> P_ |t
gZ [Zae+ klZIhjZ ljbnZagh]lh Zkbgojgb&hkewvghbhegh\bfb \az}fhih\fyaZgbfb jhajz
L:> [~ Nelx 1Zdh]lh ihey 7je[ge rljhiZ]igeilgie qghfm 1Z ih\a”~h\'gvhfm i_j_je
_e_f_glb jmozZxlvky \ jh[hgec ahge e d&lihdkixj2 | &hZ}fhalfyahd pbo ihee\ a”eckec

al\Zgbc ©\bojh\bc
aZagZ} g_h[oe~rgm
ihrbj_ggy FK
I_ogheh]eqg- ijhp_kb ekgm])
i*"\bs ggy €0 _n_dlb\ghkle

ajh[blb i*"\bs_ggyf je\gy FI m j;

rzj2 m ~_ydec jh[hhgihd hflhke dlgtliz_dkm Kki_peZevgbo ]jZgbggbo

|_ogheh]eqgm hibl[dnm_>a@o >ey

ieane

m

IZdh]lh Ibim

mk_j_"bge eg"mdlhjZz

=heh\gbfb ~Zgbfb
\bfh]zfb Ney
ij_~fMy\leyxlvky ~h
ea \bojh\bf rzjhf
ihey } je\_gv fZ]gelgh€
jh[hgh€ ahgb mk_j_"bge
je\ghfejgeklv Fl
eg"mdlhjz } g_fzZ]gelghbf
klZzgh\blvky kmll}\h Ijb\bf
ihlje[m} g_ljb\eZevgbo
[_aihk_j_"~gec jhajZzomghd

ijh_dIm\zZgg
_e_dljhfz]g-l
h{_jlh\h]h

lihkle

gZc\z

f
eg”md
og/\n
i m
Ilhfm
*jgbf
ie"no
[jb\b

Jbk
ih\arh\ gef i_j_ peakibgdZ hk zj’aym[p_\h iZzah\Z ahgZ
libnZagZ h[fhldz

+ Dhgkljmdib\gZ ko _fZZegihmdjlhggbrKi | tia

<« < 1 Feebo E < Rbedh\z K J_\m _gdh

<ekgbd GLM ©0O112
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H[N}dl "hkee"" _gydljhfZ]lgelgZ kbklJhAaih\kx” _ggy FI h[f_"m\Zehkv ah\g
eg”"mdlhjZ FK ih"ZgZ gZ jbk E€Zihin_jogbk thk _jry sg~"mdlhjz ~_ [meZ azZ":
ihtarh\"gef & j jeaZfb ;meb aZ’\Zg-nilZ_ﬁzz_;j.q.oe
jh[hgh€ ahgb mk_j_"bges eg”@&dlhjZe "NeZf |j -
Zdlb\gZ ~h\@bgzf Z F1 \ p_glje % Le $

J_rlz izjzf_lje\ eg"mdlhjZ jhajZoh\ZgZ aZz ] i

f ITh"bdhx gZ[eb _ghx "h dezZkbggh& R&prgbge ahgZo ljbnZagh€ h[fhldb klZI
> @ a hkgh\ghx \e"feggeklx * \-A?&%wf@l-ubnghHﬂ'z'_fZ nZagbo kljmfe\

A hkgh\gbo iZjZf_ljs\ eg"mdlhjZ il,g ,p\FRU&V lyo ,pFR&W &E

ghfegZevge nZage &QZLZijm§Z « Kkljmf

Vi1 © qZkIWZ =p <eg fZ} deevdhkle nz. ve PFR&W E

Py ¢ iZj ihexke\ deevdeklv 4Za\ ]*" Wt qZk + Zfiesl@d/ ¥ dmlh\Z qZklhlZ
deevdeklv ihkee~rh\gbo \blde\ AZagh€ hHIdb gl gWkmkljmfb \ nZagbo h[fhldZo
>eZf |j jhalhq_ggy hk_j*y GegkdredWjk fZxlv dhgdj_lge a@€dayvigle py <

f Ihfm sh \eg ih\bg_g [mlb ~_d-ieado [kéZIbifZ gZ jbk ihdZaZge \e”ih\e~g
az "e«Zf_lj jh[hgh€ ahgb sh[ \bdewepbo &ljgnfe\ agzZdb IZ £ iskey €0 kbf)\
deevp_\bc rZj a jeadh g_h~ghjergbf[rFlib $[fANdZge "h €0 fbll}\bo agZqg_gv

eg”"mdlhjZ ~\hrzZjh\Z jhaih”ee_gZ a "«2f\dyDOygbf a mjZom\Zggyf kljmfe\ | Z
dihdhf ko_fzZ af}"gZggy *+ ©a+jdz2 jhal\fyam\Zehkv yd \"_ aZagZq_gh f_Ih"
GZ jbk ihagZq_gzZ « ~Zee+ \bdigbklpkm}liaky ijh]jZfhx )(00 > @ ljb ¢
pbeeg”jbggZ kbkl _fZ Whhj*ddBAgZldhfijkoh\m\Zebky g_ee+gecges fZ]gelge \eZklb\h
]_hf_ljbgghfm p_glje eg”"mdlhjZz hk_jry £ _e_dljhl_ogegqgh€ klZee fZjdb
GZ ~Zghfm _l1Zis ~hkee” _ggy g nidjhfZgmK dZjlbgm kbeh\bo e-g-c
chlh FI jhajZoh\m\Zehkv \ j “bfe ibi_jhlaghim i_j_jeas eg”"mdlhjZ ih~"Zgh gZ

oh"m Ih[lh [_a \ieb\m n_jhfZ]gelgbo*g € fe\glhlh\ <FI yde ijh\_"~_ge+ a \bagZq_
jh[hgh€ ahge sh [m~"_ gzZklmighx kdéZ™§hokdzZ2gyglk]lh ch]l8moZq_odyf

ljbgpbib jhajZomgdm FI \ ihi & ~~%"%~
i_j_jeae e*g”mdlhjZz FK m peehfm
ZgZeh]eqgbf jhajZomgdzf L:> >
kijhs_ggyf g_j_a \e*kmlgeklv jhlhjZz
jhajZzomgdb \bdhgmxlvky azZ \e~hfl
)(00 > @ f_Ih~hf kdegg_gbo _e_f_gl

AZ hkgh\hx jhajZomgde\ FI \ =
\ayeb f_Ih” iehkdh iZjZe_evgbo
fhr e ¢ > @ ydbc [m\ jhajh[e
ihklecgh]lh kljmfm a [eevr ijhklbfb m {
gZy\ghkle ih\gh€ _e_dljhfZ]gelgh€ k|
n_jhfz]gelgbf hk_j*yf ydhjy m €€ k_
f_Ih® aZzklhkh\m\zZ\ky m Imj[h]_g_jZlI

FZ]gelg_ ihe_ eg"mdlhjZz FK
p_gljZzevghfm ihi_j_qgghfm hiibjkir}dv]I
\eArhfbf "\h\bfejgbf "bn_j_gpecgbf je\

a h

C
j

wa wh o wa wh o
o« H H L

Uwd- \AUE}4UW(—(| W i}4 R

N $ - £ ZdkeZevge kdeZ”h\e \_dlhjg , e o . TTTE
ihl_gpbZem <FI 1Z Jmklibght kbjmfloc Jbk + JhajZomgdh\Z fh"_ev «g"mdlhjZ |
fZ]gelgbc hiej IFH m ihi_j_gghfm i_j_jeae-

>ey "eeyghd h[eZkle jhajZomgdm \ r&?'?h%\gﬁ"f%hf%lﬂj q.j_a \0}0 UI@W
jNe 1 . -
hk_j%e \bdhjbklhim}ivky _di-\Ze_glg LR o7y 1vky dhhjrbgzige kdezAh\e F1

H 1 Nn
%J_m % By
]"_Q + IFH kiZe_\bo Nukiz\ dh_nepe}gl L w w
aZih\g_ggy gbfb hk_j"y Jhaih”ee kdeZ”h\bo F1 gZ jZ"e«Zevg

ihdZazgh gz jbk Z kZf_ dmigAE€zZkdeZ”

>ey j_rlb h[eZkleerih\erZ} fZ]gJ ’)q-geAv%lit€gZGAM f_"Zo jh[hgh€ ahgb <g”"m
\eZklb\hkle g _fZ]gelgbo k_j_~h\bs FR +g~mdpey ~hky]Z} agZq_ggy Le -
"h\hee je\ghfejgh sh } h~gbf ea hkgh\gbo

<ekgbd GLM ©OI12 p
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_n_dlb\gh€ jh[hlb FK M [Zdhfm ihees fAeAdggatehghr sh \ p_glje jh[hgh€ ahgb £ \ |
jh[hge n_jhfzZ]gelge _e_f_glb «gl_gkHQbdkh jnndjbXlAvky ijh_dlg_ agZq_ggy jZ"*Zevght
I1Z je\ghfejgh jhaih?eeyxlvky \ jh[hd*X¥palyge ksezZeh Le

\bdexqZ} ijhkdhg g_h[jh[e_gbo qZklbgb&jjbgB\bkbeh\bo eegecC I1Z jhaih”eeb
ijb [_ai_j_j\ghfm ijhledZgge nmgedpldhgZeatghhhklZlgx h~rghjergeklv FI \ ihi_j_c
az”"Zghlh I_ogheh]eggh]h ijhp_km iKjiejekdb jir[hqguZ ahgb e<g"mdlhjZz sh } h’

f_"_x jh[hgh€ ahgb \e~ih\e~Zxlv ampEZc\¥Z i&hte\ribfo \bfh] yde ij_~fMy\leyxlvky
kljmdImjzf 1Z kibgpe hk_j*y sg"mdlhjZz _dljhfzZ]gelgbo ZizZjZls\ <a \bojh\bf r.
GZ jbk ij_~klZ\e_gh jhaih”eeh[j4MY7dhghZ]gelgh]h ihey :e_ ihjy”® a p-f

kdezZz~h\h€ F1 HBK"“h&ae«jbk m ih\eljgyH\Hfaggy ~"hke«”"_ggy jhaih”eem FIl ih ZdkeZ
ijhklhje ih ihexkghfmydpPhacmjhaih”rsehk2} sh az\'"b } ZdImZevgbf m \e*ghkgh
am[gZklbc oZjzdl_j q_j_a \e?ih\epgnmZ]lkljlgeomijimklhjZo a n_jhfZ]gelgbfb _djzg.
hk_j~y klzZlhjz <Z eb\bf Zki_dlhf ie~]hlh\gh€ jh[hlb
GZ jbk ih"Zgh ZgZeh]eqgbc jhpiadfZeng/dm+gr€ <g~mdlhjZz FK m ih\a”h\"
dheZ sh ijhoh”blv gZ k_j_"gvhfm je\gy.btm\Bkibugzq ggy iz~eggy fZ]gelghe g

am[ps\ kIZIhjZ Kie_kdb F1 \eAih\eAZXIV. AYity 87 1m |

f “Zo nzagbo ahg h[fhldb -g"mdlﬁjzj é%ﬁ'l A kdm [k
kihkl_je]Z}Ivky €€ af_gr_ggy 1Z ajhklZggy ih dj7 -
\gZkes~hd hkh[eb\hkis ch]h dhgkljmdp«€

8ppy 3t GU
lTJ: ! N 4yt jZNeZevgZ kdeZ™h\Z gZijm _ghkle fZ
P ihey ydZ \bagZqZ}lvky aZ nhjfmeZzfb
1 tu W H_l_"v‘tl
>ey jhajZomgdh\h€ fh”"_ee gZ jbk \ i
0.5 )(00 \bagZq8mph :
lha”h\"gvh ihi_j_qgZ jhajZomgdh\Z fh~_
: _e_dljhfz]gelgh€ kbkl_fb FgZYmdbhjdhe_ m
4 \l7L MM ihi_j_gghfm i_j_jeaes jbk } kbf_ljbggbf \e
0 125 250 ah[jZ> _gbo hk_c Ilhfm chlh \ ijbgpbie
i A ile i e
ez anaiveee wgezimiog £ oz B AR L
- kbf_ljbggZz <+« m ih\a”h\'gvhfm i_j_jeaes \eo
B, Ta ah[jZz _gbo WKZ¢ jbk [
0.4 I LZdbf gbghf gZ jbk knhjfh\Zgz iha”h\
) 1 \ll'l A ihi_j_qgZ jhajZzomgdh\z fh~_ev _e_dljhfz
0.3 m I'. VT "'.‘u-,l- kbkl_fb eg”"mdlhjZz G_} &igeyghx ~ey h[ho
UV Y T A L i_j_jeah\ Lhfm gZ pe}€ e+*g+€ "ey pbo i_j_j*
021 g UV ' [mlb h~rgzZdh\bfb jhaih”eeb F1 1Z iZ~eggy f
01 gZijm]b :[h m djZcgx fejm [ebavdbfb m
: "himklbfh€ ih]jerghkle
0 - < am[p_\h izah\hfm rZzZje hk_j*y KklZlh
0.5 i ihi_j _gghfm i_j_jeas kljmdImjZ y\ey}lvky ~bk
Jbk £ Jhaih”-e HUKh "ma- am[_pv iZa Z m ih\a”h\ gvhfm i_j_jeas * |
1.5 I sh ah[jZz _gh gZ jbk ydbc } njz]f_glhf jbk
Bp,Tn \jZom\Zggy pvh]lh ~ey ih\a”“h\'gvh]h i_j_jean
1.0 _d\e\Ze_glgec dh_nepe}gl aZih\g_ggy klZeex
N
I ;
0.5 N BvNH
SN e L e
5
’ 0.3t ks N 2yy @®Y4y + am[p_\h iZah\bc djhd gz jz~

Jbk + Jhaih”ee F1 ih *mas G By 3 yB = rbjbgZ am[py gZ Ihfm T jZMNemKke
gZ k_j_~gvhfm je\ge am[p_\hxiZah\h]h rZjm
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Jbk + NjzZ]f_gl am[p_\h iZah\h€
Jbk + lha”h\"gvh ihi_j_qgZ jhajZomgddi\gZh”_ev FI egktjmdIimjb klZlhjZ

< ijhljZfm )(00 fZ]gelge \eZklb\hkle Hih'hfm jhaleyg_ mfh\b jha\fya
gbkeN gy az”Zxlvky m gbkeh\ec nﬁpfra jLgmZevgh]h je \gyggy _
amlp_\h izamz kiimdimiZ gZ jbk & Ap\@ g h%&b"hkflrgth—ZJ—J'Gaz' hk['jlg‘gm}q'{“ .
_j_jeae ih™~zZgz rZjzZfb "ey dh” g % ZKkle ihaiz d ibk T
dh epeIN h \bagzqz\k Zh,}(mg e ihajzomgdm | g
NepeiN yw | agzsq y ¢ fZ FJK h[fhldb klZlhjz yd e« gZ
_j_~gvhfm jyWremkedbf gbghf \bang dﬁxgba@hﬂh i_j_jeam eg"mdlhjz Z kZf_ a
ang TR Ah agbam m\ ]o az”"Zgbo kljmlf o\ Wey gZkm
AZagZgbfh sh iekey JhaJZOmgdm Fl |J§ V’PV
)(00 fZ]gelgm eg”"mdpex [_aihk_ | gvh %‘ .
ebkliZo am[ps\ Ij_[Z \bagZqZlb o7 nhjfme g gvhfm 'Ilhj[”]‘.};*] thzaflZO\mA\ZA'b€f§Hh'\‘
%Hwﬂl h[{fhldb klZlhjZ >ey jhajZomgdh\h€ fh"_e
Ny knhjfm}fh gZklmiges 1ijZgbgge mfh\b
A oyt F1 ydZ \bagZgq_gZ m _d\-\ze ¥
kmpeevghfm k_j_"h\bse hljbfzghfm
aZklhkm\' N ywy ijbghfm nhjfmeZ gbggZ yd
kdeZ~h\bo F1 1Zd » ey €€ fh mey T
AZklhkm\Zggy “+ec aZ nhjfmezZfb . \=

ih~e[gh ~h ZgZeh]eqgbo 7"ec yde m\_"_g-
jhajZzomgdm FI m ih\a”“h\'gvhfm i_j_jeas-
ihklecgh]h kljmfm

FElee Ihe s ramaInz FR LIS O L haizomgdnz mh_ev ey i
I_J_Jeae< gZg ie mpeevg
h~ghje"ghlh ih dhhj~bgZl. . ih\ah\'gvh]h i ;Hné*}ﬁ: aZklbgb hifhidb kIZIhjZ
eg"mdlhjZz \ dhhj*bgZlgufjbkhsbgrhalhe om\Zggyf kbf_lje€ kljmfs\] \erghk
i j_clb "h nhjfm\Zggy fZIl _fZlbqggh€ g AJbeJ«[BIZ\ZgZeh] qUEm 2 jgrl€ ey <FI

pvhfm i_j jeas \klZgh\ex}lvky mfh\zZ G _cfzgZz
ljb pvhfm \Z eb\h | sh m ihi_j_qgghfm §w, -
i _j_jea- \__jh[hqh€ e_lh_g- -g m&lkpe h\eeey hke ©V\U1
e*g*€ FIl ijZzdlbggh iZzjZze_evges h"gZ h~gec 1 hk:>
kzf_ Iml ijhoh”blv ih\a”h\'gec i_j_j lh \ h] . .
iehsbge fhgZ FI \\Z"ZIb iehkdh |Z]Ze'Jvagdoh‘€(i( eh\s ecg+€ FI } i_ji_g"bdmeyjg

YRz ggyf Zkbf_lje€ kijmfy \eAgh

M IZdhfm jZae Iml fh'gZ "“ey Fl aZ Ihkrg
9Z ZgZeh]leqgSa 2 *jdel€ r"ey <FI

\enih\erg_ Ahibfejg_ "bn_j_gp+Zevg_ js\ g@‘é

wa ws° wa wh o \klZgh\ex}lvky mfh\Z >ejeoe
(_(,U]TUiZ V\] ﬁU]WiZ $ G
N'$ - + kdeZ™h\e <FIl |Z Imklbgb kljmfm yde ;-
hjlhJhgZevgbfb ieths 1+ jhaih®+e IFHiyMyghe kbeh\Z esgey fZ]gelghlh Chey Kis
ihlarh\"gvhfm i _j jea- GZ j_rle eegec 1Zdh™ \klZgh\ex}Ilvky mfh\Z
< j_amevlZle jhal\fyaZggy j-\gyggy ih\bg_g
\by\blbky jhaih”«ef HJFle gZ pe<}€ hkgh\s =+ $ GIHFE
N . N . N
dhhjrbgzlg kd\f&Z h\ F1W$m |h\a h\* g\%hfm i jA_j {f"‘lfm izae I]bCfZ}|ka sh FI g_
% D %) D kdjeav pe e g+*€ ¢« aZ €0 f_"Zfb ag_\Z eb\_
w w JhajZomghd FI \e2ih\eAgh je\gyggx
mfh\Zf \bdhgZgbc az ijh]jZfhx )
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HljbfZzgZ dZjlbgZ kbeh\bo e<gec FI ihafhdd gXbphbklZlb "~m’ ajmggm |Z _n_
ijb $ppg <[ f e ijb pvhfm \ Ihigpezfm )(00 \ ydh€ je\gyggy [_ alhk .
hljbfZg_ agZq _dgy F1 Le Z gZ @<gh@\fyam\Zehky f _Ih~"hf kdegg_gbo _e f_gls
|Z"-ggy fZ]gelgh€8gijm]b sh gZ[Z]Zlh Hkgh\hx gh\h]h ie?oh”m klZ\ | _jZp- cgbc
_9r_ ge  [meh aZ nhjfmehx mijbhidhlpggfimmi_jrZ gzZklbgZ mfh\b \ ijh
__J_J'a' jbk  Gygetylh } hihjghx jheWiyaZzggy je\gyggy mqzZkle g_ ijbcf.
ih\a~h\ gvh]h i_j_jeam LZzdbf gbghbdhHiklhdm\ZeZky yd djbl_jec azZ\_jr
eh[h\h€ gZklbgb h[fhldb «g”"mdlhjZ + «d_jZpecglh]ly_ijhlp_km
sh ih\/\b-%%_/\[wltith pvhfé)n i‘]jh‘jﬁ'z Zké>ey \F‘blang ggy ihgzZldh\l&p@®mZq_ggy
o Seoihietgh o h o> ehigzs ¢ Zhee@E&Z"Z\Zehkv ang ggy F
ihta”rh\"gvhfm i_j _jeae a[m~ m}lvky B, |% 6?(1 m ihi_j_qghfm i_j jeas sg

i_j_jeas 12 i—l— Z}lvky m i_jrbc q_j_ ﬂ[m/\ rpf FCgbc ihlsd gZ pe }€ Neeygpe | _i
nZdlhj + iz”-ggy fZ]g-lgh€ QZ@mﬂ“ r%eﬁ 9 &gzqplb A\hfz \bjzaZfb N
\bagZq_g_ m ~jm]hfm e gz p- - 0 % $£0 li- o %40

kbf _lje€ ih\bggZ 7eylb « mfh\Z >« J-oe
T Iml \klzgh\ex}lvky dhfie dkgz ]IZgbqut“mht\QZ neeygdb \e~ O~h Ihqdb

G§ e Oh\qub $ ® $.E &YDU |1Z
U]— GUSPDJ $ ¢ ijbje\gxxgb ~"\Z \bjZab iekey i_j_I\hj
W i hljbfm}fh ey ihgzldh\_ agZq_ggy dhgkl
A V\$- + . . Ao A &ypu Q@
_ U]W + g sh gr_ yd jZ"eZevgZ kdeZ_ ha}ZaZ"Z\Zggyf mih
gZijm _ghkle+FN ihVlarh\"gvhfm i_j_jFaK gZ2h[h\h€ qzZklbgb h[fhldb f_Ih
eeg°@ kdegg_gbo _e_f_gle\ ih ijh]jzfe )(00 jha\fya

Sh[ ©\imklblb2 ~h~Zldh\_ Z gpKkgygy = a mjZom\Zggyf g_eegecgbo f
hkghl\g_ FI m ih\a”“h\'gec i_j_j<@J \@ZkHr\drll ¢ klZe+s hk_jry klZIhjZz lekey
\klIZgh\ex}lvky ©\erdjb\ZxqZ? mfh\Z G_¢fZgZg _gbfb m ijh]jzfe ~hklZlgvh ijhkl

sWh - aZkh_[Zfb agZoh"vaky iZ"eggy fZ]gelgh€ gZi
Wi gl _1jZe \ i_jrhfm \bjZa- J ame
© GJ ihje\gx}lvky a- ang ggyf iZ~eggy fZ]gelgh€
ijb ydh€ kbeh\e eege€ FI [M"mlv i8pin;gybldmeygiZe_g_ jZger_ m ihi_j_qghfm
GJ *g"mdlhjz az

NZdlbggh efelm}lvky \boe” FI ih hk_j*XdislZ INpgb \e~jeagyxlvky m [eevrh€ feje
\ 1Zg]_gp+*Zevghfm gZijyfdm ih dhhjdBgdar"ZgZ ih]ljergeklv |h "ey az"Z}
i_ji__gh“\l%dmegljg\hhli(h\f;t“hk\l‘zglvhhfzm }I_Zr']-@@bizqu&YDtg,ka\z Zxgb ijb pvhfm gZ I_ sh [-e
p_c I ] —1e ] g rhfm \bjZas az 1 1zd ~h Ibo isj |

> \boh”blb Fl sh jhaley”~Z}lvky q{g J /J\ Ivky a [Z Zghx Ihggeklx :
eegexE ~_ \erih\ergZ 1jZgbqggZ mfh\ _j }x ]haj_Zomgd \ FI az ijh]jzfhx )(00
\klZgh\e_gZ _ \enrih\s~rgbo dhjb]lm\Zgv [meh agZc”_g_

. i . i N 2
GJthZ]ggZ I\gbbanIthlbldb é%bﬁkngE\C- T. ’(\ﬁlfjb &y pu Igp pvhfm [reh \bagZqg_gh fZdkbfz
Fd <[ f

A A “adZq gy
Zg_hfm$\b'z$ dgnz[ s $ 0 DZjlbgZ FI hkizlhgghlh jhajZomgdm ih~
: .G P jbk : gZ jbk djbAhhZgbc jhaih”ee
AL R - ang ggy <FI m \eNjphezgqyh€ kdeZ h\h€ F1E\a;hh\‘ghe-sgh€m
IhqgiZo ih\a”rh\"gvh]h O_j jéamdZz mf(%)\ggzlJZevg «c lhgpe jh[hgh€ ahgb <g~mdlhj
"h\"bgZ m  gZijyfm i_ji_g”bameb@mky yd « ie2gm\Zehkey
ih\arh\"gvhfm i_j_jeam >h pvh]h ~h~Zfh sh m jh[hgh€ ahge <g"
GZ e+gG6€Z agZqblv « \ IhGdXo e.y-6jhaih”9eU \by\b\ky IZdbf kzfbf yd - |
\klzgh\e_gz $ ¢ \ M IThec “_ qZki_gZqghfm i_j_jeaes gZ pe}€ ~ e+sge€ LhJ[lh
e-gd&FEhqZ - |h\bggZ fZlb kbem mfh\gZ>tj.o8h JhaJZOmgdh\Z_fh“ ev gZ jbk !
Ze_\hgZ \"_ g_ [mlb gmevh\hx 4h_ |d1\f2-|9‘ﬁ]glrgh[12 Z} j_Zevgm kljmdImjr
ihlhdb | h[gmeylvky Lhfm |_i_j*9ZzMmarRidz a aec
e*g*€ [M”_ ekgm\Zlb gh\Z mfh\z >. J-oe

[

$ Ginrévpu

N_ &ypuzx "_ydZ dhgklzglz ydm g_lI
\bagzZqgblb m ijhp_ke jhajZomgdm FI o
j*\gyggy _ 3

< >@ p_ jh[blvky gZ hkgh\e h~"gl
azZ”"h\he_ggy mfh\zf 4 Lh~ne
j_Zeesah\Zg_ m \eZkg-ec Ijh]jZf' gZ hkg
kdeggq_gbo jeagbpv :e i_j \g_klb ghYypu]ZgbAtkjZomgdh\Z fh~r_ev ~ey ih\gh]h FI
mfh\b \ aZdjbIbC dh/\ |Jh]JZfb )(00 9_ m ih\a”h\'gvhfm |_j_joao
\"Z}Ivky Lhfm [m\ agZc~_gbc gh\bc i**0o*” ydbo "Z\
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0.23 *g"mdlhjz FK

15 Dhfie_dkgbc gbk_evgh ihevh\bc Zg

0.2 sg"mdlhjzrfr&khey} ijhZgZesam\Zlb jhaih”e
chlh ihi_j_qghfm <« iha”h\'gvhfm i_j_j»

015 ijhy\blb m ~hklZlgvh ih\gec feje ch]h Ijb\
0Zjzdl_j

il Jhajzomgdh\bc ZgZeea FI s/l

Dot ] hijbfzggy ijh_digh€ \_ebgbgb F1 At

je\ghfejgbc €€ jhaih”ee m ihi_j_gghfm i
z agZqgm afegm gZ f_"« Zdlb\gh€ ~h\bgb j
g f 20 300 400 FK m ih\a”h\"gvhfm i_j_jea-

‘H‘h"-"_‘—\—_

_.___‘_‘_—::_‘h

0,08 Kibkhd el _jZImjb
Jbk + Jhaih”eeb jZ"eZevgh€ kdeddphiB€ 7] -Ighg oqN .
. : e L ) 6o Gdn8gI>gkbnbdzpby | _oghehlbg_kdbo ijhp
th hkpaZ jeagbfb jhajZomgdh\bfb \Zj-Zg g‘izmo k \boj_\uf>keh Bh]\bg_gdh H I R_eydh\

H~g+}€ a hkh[eb\hkl_egjhdih”eein gzPb_\ I _ogbdZ £k
e ngl}b\gh€ qZ[kagb ngj‘]rﬁngthZ)klhgd_he‘”[—h” A Mo o= R B g
- . . - > =hev”[_] =mjbg A\ Db jba? g
jbk djb\EzZ} ihfelgbc ]jzwg/wl sh i_ji_jz[ b ~hi * F  <ukr rd + k

[m~_ kijbylb ©\ly]g_ggx? n_jhfZ]g'|gbﬁ‘ezi’h-[_ﬁ%b%h\évve/\—dljbq—kdb— erbg_u [Farbgu i_]

NS oA - Ihd “d < < Ihih\ £ KA[ Tkl_j
—e_f_gls\ \ jhfhgm ahgm -g*mdihjZ FK /5 e ggh ihe \hc ih\_jhqguc ZgZeba ijh

. . k
. >ey th_e' '_:I sh Jh_a]Eygmlz 97z Jbi&jzf_ljlhzsa)r'_onZaguo Zkbgojhgguo B\ bFdlewo c
ih[m~"h\ZgZ gZ jbk %] dib)Zn*AQ9gZg_09y:s < Rbedh\z 2?e _dljhf _oZg+qge =+ g _jlha[_je

F1 gZ gvhfm « 0Zjzdl_j djb\h€ Jh\hjylvkk@fébaZ k_[z <bi + K
p_ leevdb qzkldZ FI \ ih\a”h\ gvhfribejuoj<jeBe:gZeba fz]gblghlh ihey ZKbgpjhgghlh
-g"mdlhjZ \ jZaebqguo j_"bfZo jZ[hlu k bkihevah\Zgb_f

. h (0] f_glh\ < B Fbeuo ? Kk
JhajZomghd FI [m\ \bdhgZgbc » “ey {Q?@%e iﬁ{h < lgbd GLM ®o018% K[hjgbd
qZkldb Z kzf_ + [_a "+€ FJK eh[h\h€ ggkid L_%rcrEfl 4dBbdbc \uimkd Ijh[e_fwgdy jr_gkl
ljb pvhfm \bjerm\Zehky j*\gdyggy we_dljbg_kdbo fZrbg b Zziizjzlh\ + OEjvdh\ GLN
\jZoh\m\ZeZky gbadZ ]jZgbggbo mfh\ * <« £ K [Z

Z a[m~* mxgbf nzdlhjhf [meZ kzPHHWR!IJZ%L%VgH (OHPHQW OHWKRG 0DJQHWLFV
2FW Ol ,QVWDOOLQJ ([HFXWDEOH +

mfh\Z \ ydh€ [jZehky |_ k& puyaodad_g@Ws zzz IHPP LOIR ZLNL 20G9HUVLRQV
\by\behky hi_jZpeyfb a fh”"_eex gZ jbk Fbeuo < B Kbgl_a fZ]gblghlh ihey we_gZjbq_kdb
Gh\Z qzkidh\Z jhajZomgdh\Z fhA_elksifrzghkgy hilhingZevguo zka iguo ~fh7.

; ; ; ; ih1T 7 e _Yd bkl + + <« = K
bk jzahf a jhajZohiZghx \ IJh]]Ztvbefgdi@\Bqu_l we _dljhfz]gblghlh ihey \ ijh~h.
dZjlbghx Fl ijb$pror &y pu <[ f k_q_gbb we_dljbg_kdhc fZrByuFbeuo
<eAih\eAgbc jhaiMgde iF17klZ\e _gh gZ jbWe_dljhl_ogbhdZ = to 2K % _
liZnedhf Fbeuo < RjZ\gbl_evguc ZgZeba \Zjbzglh\ ]jZg
e mkeh\bc |J_b qbke__gg_hf jZkq_I_ fZ]gbdghﬁh |‘hey \
,l\r ¢ ahg_ Imj[h]_g_jZlhjZz f_lh~Ahf iehkdh hjlhlhg
g jZkg_lguo fh"<e B Fbeuo H G >mibgbedgZz
d H[HHHHHH( _e_dljh~rbgzfedz L_fzl \bi ljh[e_fb km
T Y _e_dljhl_ogesdb = + Q + K +
EE Fbeuo < IBbgpbiu jZkq_IZ fZ]gblghlh ihey \ Ihjp
I 5 ahg_ Imj[h]l_g_jzZlhjZz \ jZaebqguo j_"bfZo _]h
D" < B Fbeuo : B <ukégblghl_ogedZ « _e_dljhf_oZ
I I + £ ¢ K ot
~ ! ‘Qﬁ Fbeuo < B Hij_~_e_gb_ we_dljhfZ]gblguo iZ]
[ we_dljbg_kdbo fZrbg g9Z hkgh\_ gbke_gguo
fZlgblguo ihe_c < B Fbeuo G < Ilheydl|
| ?e_dljhl_ogedZ « _e_dljhf_oZgedzZ = + <« = K
0 1 bz

5HIHUHQFHV WUDQVOLWHUDWHG

Jbk + JhajZzomgdh\zZ fh”_ev "ey FI m ih/\ Ayl_\\q!\g}[ng'OMDN
SRR A . ; J RYWHQVLILNDFLMD WHKQF
i_j_jeae cg"mdlhjZ sh nhjfm}lvky mbaghr]h Zd F)Br?‘i/ ¥y DSSDUDWDK > \Q WH.EWIH ¥ FlD WG
L_i_j kIZ} hg_\b”*gbf sh fh”_ev FI HZKFA(EIQ'\%O,}F};EZDO SURF:VVHV LHD@SDUBWXY
feklblv A\ k_[_ h"ghqZkgh fh”_es aZ jbkaqg GEHOK 2+ +«xuLQ -D 63URHNNGHONR
Ihfm sh JjZnedn ie"kmfdm *ZxIv ]jZned yHOHNWULFKHMM. IG PDMKL @ HOHFWULFDO PD
<bkgh\db 9\VVKDMD VKNROD S
JhajZomghd FI m ihi_j_gghfm9ROGHN $ 3RSRY 9 (QHNWULFKHVNLH PD\
eg"mdlhjZ FK ~ha\hey} knhjfm\ZIlb hihjemyKLi@#bggHHOQOQRIROMFRWIOFDO ODFKLQHV
mfh\m ~ey iha”h\'gvh]lh i_j jeam gZ O_DF:,KLQER"’ydDPW}HUQD@LQGBE@LWHJQWXEO
kicevghx ey ~\ho i_j_jeac\
. =, : L OLOAN 6KLONRYD / 9 &KLVR®QQR SR
. JhajZomghd fZ]gelgh]h ihey \ Ih%QE}&)I%\L?QlBH]HNWQ\LK SDUDPHWUG Y L WOMKODH\Q
i_j_jeas sh kibjzZ}Ilvky gZ j_ameviZlbs; FHEIMLHOG FRQILUPDWR UL\QIGEE DAMR.
fZ]gelgh]lh ihey \ ihi_j gghfm i _j jeaes PRAMRO @B\ Qin(GHNWERWHKMEYLFKQL L HQHUJ
ji_Zeeklbggm kljmdImjm pvh]h ihey \ ViiMWdrPEc fa hy»FWURPHFKDQLFP® B® G HDYHU.
Ss
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OLO\NK 9 , B6LGRUHQNR ? : | 6KLIONRW@RIRIO\BW®DOL, 'XELQLQD 2 1 U DY Q OWHRYQ\ L\

SRO\D DVLQKURQQRJR GYLJDWH QDERWYUD | PUFROAKIQ\UK ]KVPRK L\ SUL FKLVOSRRPYUDVFK
LVSRO]JRYDQLHP PHWRGD NRQHFRQRDK GHOMIIFR QW R M Y-RBQ DRQWL W X UERJHQHUDW RUIDK PHWR G R
ILHOG Rl WKH LQGXFWLRQ PRWHRW X\QL GL WHHBH/GWHRSHU R WALRGHPRIG >&RPSDUD@GEBH\ DQDO\V
ILQLWH HOHPHQWQPNWKRGE 3,2 +DUNLY FROQGEWERQV DW QXPHULFDO FHQBEXOBWLIRRRV R
>%XOOHWLQ RI 178 .K3, @ .KDUNLY 178 PDK®HWLF IQROG YLD D SODQHHRUWHKWRBERGEO FI

SS  # 7HNKQLFKQD HOHNWURG\QDPLND EGHPDW\FKQ\
OHHNHU ' )LQLWH (OHPHQW OHWRRG 0D/JDGHW VIR \ L2 CHEOHSBNU RWHNKQLNY 1$18

JLQLWH (OHPHQW OHWKRG ODJQHWAFYV + +RPH3DJH

'DYLGOHHNHU 2FWREHU :HE 0DUFK OLO\NK 9 , 9\WRFK\Q $ , 3UQQWQYRSRLSRDYBK |
KWWS ZZZ IHPP LQIR ZLNL 20G9HUVLRQVY WRUWVHYR\ ]JRQH WXUERJHQH DR RIDERWID]OL
OLO\NK 9 , 6LQWH] PDJQLWQRPRVERQMOPDAKQO B KMSIHKHRMNEBKO FXODWLRQVRI HQG QHWHIF Rl

RVQRYH SORVNR RUWRJRQDO Q\K\QUDKH\KIHW R KE RPIRI@HHQDMW RAY KK B L |1 H UOHHONY B S W INW Q Q NI OF
PDJQHWLF ILHOG RI HOHFW U LFDQ@HPRFW K@ IHROEIOWUR RIQNWE®RILSIBS  +

FRPSXWDWLRQDO PRGHOV@ -CFOHMNRZULFKHMVDYRK>9OHFWROFDWR@D 1 9 2 SQHBEGIQKQLH
QR Ss  # SDUDPHWURY HOHNWULFKHVNLHK RDWHLKHQBYRV
OLO\NK 9 , 5DVFKHW HOHNW U RMRP] ¥ HWIQHRQERDS R OWQ YL B URRERD. >'HW H U P L SDW DR ® WRH UHVO RF W
HOHNWULFKHVNR\ PDVKLQ\ >&DBWX6 D'WH B GH @B FWKUHL F OMFRKURPNVIEDVHG RQPRXPHWLFDO F
WKH ORQJLWXGLQDO VHFWLR® HRNWUWR W& N RIGHOG B PW RRFKH IQK@ELNO L (O HFW URPHNKIDQILND
>(OHFWULFDO (QJLQHHULQJ@ ORVFRZ GIPHFWSIRPHKDQRFV SS

GZ"ecreZ UHFHLYHG
;e[esh]jZneqge jHipxbh]jZnbq_kdb_ WAhEDYORIJUDSKLF GHVFULSWLRQV

Qbk_evgbc ZgZee+a fZ]gelgh]lh ihey pbeesgthbgghihdllph ZZdghelghlh k_izZjzZlhjz
< 1 Feebo E < Rbedh\Z K : deRgbdg@hpehgZevgh]h I_ogeqgh]h nmgy\_jkbl_lIn
?e_dljbgge fZrbgb I1Z _e_dljhf_oZgeggj]i€f _O\hj_ @M ©OI112 + < + K

+ ;b[ebh]j gZa\ + ,661

Qbke_gguc ZgZeba fZ]lgblgh]lh ihey pbebg”jggltkdtld midljzzafZz]gblgh]h
k_izjzlhjz < B Fbeuo E < Rbedh\dhK <skdbUmGZgp+hgZevgh]h |I_ogegqgh]lh mg
©0l11a K _jey ?e_dljbgge fZrbgb 1Z _e dljhdg9Zgeggq@l© j GhM ©OI12 +
< + K + + ;e[eeh]j gZa\ + ,661

1XPHULFDO DQDO\WVLV RI WKH PDJQHWLFKDIVHO EBDRQ HDW EFO VB S D UBPDR U
9 , OLO\NK / 9 6KLONRYD 6 %XKOOGHWAIHONR178 .K3, 6HULBQG (OHF
HOHFWURPHFKDQLFDO HQHUJ\ FROR¥HUVLR@ 1R .KDUNLY¥ 3178% + %WLEOL
,661

<erhfhkle ijh Z\IK}*\*_gby h[ Z\SIHREXW WKH $XWKRUV

Feebo <heh”bfbj 1\zZ@thdbhg |_ogegqgbo gZmd ijhn_khj GZpemgZevigbt Il _og-
©0Zjde\kvdbc iheel _ogeggbc egklbiml2 eazZNjdbmybg dZnbg‘'jd_e
_ PDROYLNHPNSL#JPDLO FRP

Fbeuo <ez”bfbj B\zZghkhldhj |_ogbg_kdbo gZmd ijhn_kkhj G Zqbihcg Zevgu
mgb\_jkbl | ©O0zZjvdh\kdbc ihebl _ogbqg_kdibxsbgkdZiml?ju £\ dljbg_kdbo fZrbg
() PFYLNHPNSL#JPDLO FRP

OLO\NK 90DGLPLU 'RFWRRY\FIK 7THFKQLFDO 6FLHQFHVHRFKQOFDBORSKLYRWU
©.KDUNLY 3RO\WWHFKQLF ,QVWLWXWHFWKIIADORADFKHOHSD WMPHQW RI (
_ PDPOYLNHPNSL#JPDLO FRP

Rbedh\Z EZjbkZ <zZ&Re«\mygZZevgbc |_ogeqgbc mge\_jkbl | ©ogghad-rigkdiblomihes|
klZjrbc \bdez~Zq dZn_"jb _e_dljbggbo fZrbgHIPBLO &DNU\WDBOY
Rbedh\Z EZjbkZ <zZkG&pbWggZZevguc | _ogbqg_kdbc mgb\_jkbl_ | @dgbhvkidbkdbc

bgklbIml2 klZjrbc ij_ih*"zZ\Zl_ev dZn_"ju we_Hdlegbq_kdbo fZr H PDAXONUW DB MV D B (
6KLONRYD /DULVIDWRRIQDMIO QHFKQLFDO 8QLYHUNWWWEAKBUHRLRLBRBKFWXE
'"HSDUWPHQW RI (OHFWULFDO PDFKEQHG BNV DBHON H

J \m ' _gdh K\eleZgZ :nZ§Zl48)6gdl GZpe.hgZevgbc I_ogeqgbc mgdc jkbl_|
iheel _ogeqgbc sgklblml2 dzZn_"jZz e dljbqgbo fZrbgPDMEWD UHYX]KHQNR#JPDL(

J_\m ' _gdh K\_leZgZ :nZdZkwklN\ggl GZpbhgZevguc |I_ogbq_kdbdhrmigbhcjkbl_I
ihebl_ogbqg_kdbc bgklbImla dzn_*"jz we_dljbgekdbo fzZrbg _ PDLO

VYHWD UHYX]JKHQNR#JPDLO FRP

BHYXJHQNR 6YHWODAD GGLGDWHANLYRWD D PDVWHU V G HIWHHN\ 1© VK DRIQID |
BRO\WWHFKQLF ,QVWLWXWH?2 WKH "BFEUYPHQ WW HRI (OHFWULFDO P
VYHWD UHYX]JKHQNR#JPDLO FRP

<ekgbd GLM ©O1l12 )
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M>D

< < JUFR: B G J:»>BFH< F < =MEUC
B I ;:;BQ : : D:EBGBQ?GDH G | >?F?GDH

J:AJ:;HLD: B BKKE?>H<:GB? >:LQBD: EBG?CGH=H 1?J?F?S?GBY

GZ\_"~_gh j_amevlZlb jhajh[db |Z ijEdldpYmgbdEbygBAEr @Z0ZqZ esgecghlh il_jf fesjlmighy\hem bkhdhkfeqgh
1Zemas GZ hkgh\e j_ameviZle\ ijh2"d\ghha jihbjramgiZzgelgec dhgne]lmjZpejhdZejZdfchjhggpfhlhd h[jZgtl
\ZjeZgl a ljbklmi_g_\bf jhaih”eehf \Ihjp ddjbd Zndhholzdzdl_jbklbdb "Z\ZqzZviygehlhihkimfbZxZgzZeh]Zf

Dexqgh\s keh®*Z\Zq eesgecgh]lh i_j_fes_ggy Iljb\bfhjg_ fZ]9¢lgkdesigg_ggbo _e_ f _gle\ djmlbagZ
0ZjZdl_jbklbdb g_eesgecgeklv \boebgh€ 0ZjZdl_jbklbd

li_~klZ\e_gu j_ameviZlu jZajZ[hldb bZigBdPphbkdlycmdib\ghlh ~ZlqbdZ ebgreghibki_jf_fb&jipy\h~z
Zwjhdhkfbgq_kdhc hljZkeb GZ hkghtlgjuamzkdZlh\ PNalgbdZ ijb jZaebqght HhgibgmkApbbjdaf jZzo |t

h{fhlhd \u[jZg \ZjbZgl k |j_oklmi_gqgghuff j@kipggeo h[fhlhd b ihemq_gu olgZdZ jboklbdkd nizzxsb_ _]F
ba\_klguf ZgZeh]zf
Dexq_\u_ ketMZlgbd ebg_cgh]h i_j_f s _gby |Ij_ofihgh fZlgbldhg gguo we_ f_glh\ djmlbagz

0ZjZdl_jbklbdb g_ebg_cghklv \uoh?ghc o0ZjzZdIl_jbklbd

3XUSRMHHVHQWDWLRQ RI WKH UHVXCARYD RP SONRD®RS B WQ RQDRIG DRUHIEM X/AHIQLGRID O L QBIDILD E
GLIIHUHQWLDO WUDRW KRGEBYOLFY VIVWHPV RIHWKR GRIOBIAS 0 B W LRGWK RW WK UHH GLPHQVLR
FDUULHG RXW ZLWK WKH ILQLW H RUUIDPH W H FROWKWGERE\ RO SW KSHF &/ILIQH UW QMY LI XHAT XYCRADIWRE
PDJQHWLF IOX[ DQG (0) Rl WKH DIXPGIUQFD OVL SWHIRILPMIGRE BWYRQW VWKW IV HUGIWRKID W RRY | E DX
LQ WKH PRGHO '/3 ZDV REWRMVQSE FRIEWY RI WKH '$8 R VHRWHR Z FRQD EW P H & \WRK HWKWL Q B R
GHVLJQ VROXWLRQV 2@QLLMQ/D ®HWHMHRBP MW HH GLPHQV LR @DNHLE Q G PRYGUHIDV HD BIXRFZVO W W L
PDJQHWLF ILHOG WDNLQJ LQ®Q R \B¥ FROOQMD FVKHHU H'G\WH A/ | KK BDWIBHMOD@WY RZIL W K HD VD IOUF X 19 D/WWLDF
VHFRQGDU\ ZLQGLQJV DQG WKHRU VR UBDB SIRVL Q. RAQK R | UM KZHRIPIRKY IPQ.J 18 DLUMY SEDAV IEK®RN HADF
DFFXUDF\ RI WKBFWLGEDRKN IBHMHORSHG VHQVRU '/3 WOV FVWIHF K@ BHQ RAK DVRD PVKH IR U b
ZKLFK LV FORVH WR WKH PHDMWXDBPKRW LDPRMHOG GEG ZK HOP WWRK W RQ FKQWDE MW\URNWKF U H
LQ WKH GHYHORSHG VHQVRU '/3RQWKGHPLLWX R IYW RN HR RW O XG\G EWD BQ F WHWL VRQR P RI W K

DQG LWV PDVV DUH RQH WHLDGGOPNVY IR WKRE WXH YRQXHRL KHW K @HVLJI FIROVX@EWLR Q

VHQVRU IURP WKH SRZHU VRXUFH

H\ZRUGWLQHDU GLVSODFHPHQW VHQVIRU I LW RGH H LELRHH \HLARHMDHD W B XHBM MR G K IV WHH/SI)L
QRQOLQHDULW\ RI WKH RXWSXW FKDUDFWHULVWLF

<\_~_gb< h[jZlghc k\yab kbkl_f mopZ\ehgbly'ghc gqZklb hl gme_\h]h iheh  _¢
dhkfbqg_kdhc b Z\bzZpbhgghc | _ogbdbklhjagudhdlfjheye  >EI
i_j_f_s_gby rihdh\ ijb\h~guo f_ozZgHhjaf ol bkke "h\Zg®igbd >EI
ijbf_gyxlky ~Zlgbdb ebg_cguo i_j_f_Quéotbeg 9EI\ \b"_ [_kdhglZdlgh]l]h bg”m
D ih~"h[guf ~Zlgbdzf mklzZzgz\eb\zZxlkiy_kgjZahXxEb ey Abnn_j_gpbZevgh IjZgkn
lj_[h\Zgby Ilhgghklv baf_j_gby gllthg_dghgdh bf_xs_1]h highkbl_evgh i
i_j_f_s_gby \ukhdZy gzZ”_"ghklv ijb dwdgkkilg md pbxbb ~hklZlhqggh \ukhdmx ft
fbgbfZevgu_ fZkkh ]Z[Zjblgu_ ihdZaZAuochghhklkd¥lgZeZz khqg_lZgb_ ohjhrbo "b
b gZ”_"ghklv dhgkljmdlb\gh]h b\kidlely _dgby\hafh ghklvx i_j_~Zgb kb]gZ

ihgb _ggZy gm\kli\bl_evghklv kpMogtigeeogh [hevrh_ jZkklhygb_ k fbgb
0ZjzZdl_jbklbd d baf_g _gbx mkeh\bdkddimgbyébch ihl_jyfb > @
kj_"u >7ZIlgbd khklhbl ba ke_"mxsbo hk

< gZklhys__ \j_fy >EI "ey dhkflbljkdgoob_"bgbp dhjimkzZz dzZImrdb b |
Z\bZpbhgghc |I_ogbdb \ MdjzZzbg_g_dqakibkdjbklky <
ijhljzff_ ih bfihjlhazZf_s_gbx np
Z\bZdhkfbg_kdhc hljZkeb knhjfmebjt
jZajzZ[hld_ b hk\h_gbx ijhba\h”*kI\Z
>E| >7299Zy azZ”"zZqZ j_rZ_lky \ jz

|_ogbg_kdh]h khlijm~gbqg_klI\Z
=hkm~ZjkI\_gguf ij_"ijbylb_f ©D,; C
. . a
>]g_|_I|JA bkkl;HH ©We_dljhl_ogbdz * Gh\uJ‘bIJ—Oghl?tl)’]gJEtt))inengy dhgkljmdlb\gZy ko _f.

+ dhjimk fZ blhijh\h* dZImrdZ ih*\b gZ
< gzklhys_c kizZlv_ ij_~klZ\e_gu g_olt'm|rﬁ}(u_]§’Zk|\,Ji N 9y

j_amevizZlu |_hj_Ibq_kdhc ijhjZ[hldb b ijZdlbg_kdhc
i _ZebaZpbb h~ghlh ba Ibih\ >EI bf_xs_PhijiAkgbc ii_"klIZ\ey_I kh[hc Thgdhkl

« < < Jufrz B G JZ~bfh\ F < =mewuc: BDZlebgigggdh G | >_f_gdh

<+kgbd GLM ©Ol12 §



?e_dljbgge fZrbgb |1Z _e_dljhf_oZgeqg_ i_j_I\hj_ggy _g_jl*€ ,661 SULQW

pbebg”j k fZ]lgblhijh\h~hf DZImrdZ[m/khlkhipl*b&ylvky Ihevdh g_ebg_cghklvx \
baheypbhgghlh dZjdzkz b jzaf_ s gguodl gbklpdb > @ G _ebg _cghklv \u

h[fhidb \ha[m'~_gby H< i_j\bqghoZjddl \mdbdb jZkkgblu\Z Iky dzd
baf jbl _evguo \lhjbgguo h[fhlhd JH b JH § .
Baf_jbl_evgu_ h[fhldb \dexq_gu ihke Ah\ZI_evgh @yi N

\klj_ggh b gzZfhlzgu ih® h[fhldhc \ha[m "*_gby
Ih"\b gzZy qzZklv ydhjv  ~ZigbdZ khklhbl ba rlhdZ b
k_jr"_qgbdz jzZaf_s_ggh]lh \h \gmlj_gg]x ijehklb | _dms__ agzZq_gb_ \uoh”g
g_fZ]lgblghc Ijm[db ba g_j Z\_xs Co%'%%? bﬁ(? db
kgb' _gby wdjZgbjmxs_]h ~_ckl\by gZ ljm[q_djm dgz \uoh~rghc 0zjzdl_jbkibdb
k" _ezZgZ ijhj_av \*hev ih h[jZamxs_c o .
Ydhjv ~ZigbdZ kh_~bgy Iky k jz[hqblf hjjzyRf-— @92d_gb_i_j_f_s_gby ydhj
Zlj_1z'z i_j_f_s_gb_ dhlhjhlh baf_jy [bky* fihdkbfZevgh_i_j_f_s_gb_ ydhjy ff
gme_\uf ihgbfZ_Iky 1Zdh_ iheh _gb_ ydimybagd \uoh”ghc o0Zjzdl_jbklbdb hij_»
dhlhjhf \uoh”~gu_ gZijy _gby gZ h[fhhddbjfihte _b

lpor

JH h~bgZdh\u g

L _ogbqg_kdb_ [j_[h\ZgHkgh\gu_ : —1—[
I_ogbg_kdb_ Ij_[h\Zgby ij_"ty\ey_fu_ d "Zlqbdm It
>E| ijb iblZgbb hl bklhgqgbdz i_j_f_gohd{ Ihzidg khhighr_gbec lj _[m
kbgmkhb~Zevghc nhjfu gZijy _gb_thijj ~"eplv< \uoh"gu gZijy'  _gby \lhjbq
qZklhlihc " =p b khijhlb\e_ gthfhgijmaStB ijb az~zZgghf gzZijy _gbb gZ

“ dHf ke_"mxshb
Kj_"gyy djmlbagz \uoh"ghc oiri\dblq?tplglbhd[)md R R N
AZlgbdZ \ ghjfZevguo debfZlbg_kdbo m'AkhéRHZtW‘&d p aZ"Hkiph\ghc azZ”Zq_c ijb
ghfbgZevguo agZq_gbyo We_d|jh|b|Z§Bg bz%) Lm%cﬁB)dFZ >El  yley_lky ihbkd kt
ff ljbg_kdbo jzaf_jh\ fzZ]gblhijf
G_ebg_cghklv \uoh~ghc OZ]Zd| 5‘Rpt51d7-b b/\zh|[_fh|hqguo/\ "Zgguo dZimr_d H<A
qbdZ ijb ghfbgZevghf gZijy  _gbb iblZ ljbapphlajuo \uoh”gZy oZzjzdl_jbklbdZ
ahg i _j f_ s _gby ihA\b ghc gqZklb g_ cf#ngevgh |jb[eb ZeZkv [u d ebg_cghc nm
Ihlj_[ey_fuc ~ZIgbdhf Ihd ijb ghfbg'Z®4Gue 12kg_I 7zlgbdz “yley_lky = ~hkl.
agzZq_gbyo gZijy _gby b gZklhlu |b|ﬂ_<§ _g4hcg [Ré"Za_c ba az ijhkljzgki_
: jZkij_"_e gby TZ]gblgh]h ihey \ mkljhck
=Z[Zjblgu_ jzaf_ju ~Zlgbdz Aebgbzaf_,__g% fbky ihlhdhkp_ie_gbyfb h[fhlhd
ff Apzf |j_i g [_he £t azZ\bk |b “hl iheh  _gby ydhjy ~ZIgbdZz
Hkgh\gLT jqu_ lgu_ _aZ\b:kaqubhjZo < [hevrbgkI\_ jZ[hl ihk\ys_gguo jZajZ_[hI
Abnn_j _gpbZevgh IjZgknhjfZlhjghlh bkke_1h\£Zgbyf ebg_cguo "Zlgbdh\ ’\bnn_J_g_
bkihevam_Iky bg\ZjbzZglgzZy ko _fz 'Jﬁgkﬁl@@'@lwlh Ibiz ZgzZeblbqg_kdb_ \uj:
\uoh~ghc o0zjzdl_jbkibdb > @ ih€dheVHI TPHPn 9Zijy _gbc \lhjbgguo h[fh

ij_"klZ\e_gb_ agzZqbl_evgh ll'mefm@wgzt,l [bkoh?y ba mijhs__ggh]__h ij__’_‘kIZ\(
wdkiemZlZpbhggu_ ih]j_rghklb 12k gb gbb fZ]gblghlh ihey ijb i_j_f_s
i_j f_s_gby ih]j_rghklb hl dhe_[Zgb%f g'Zij Ob dz JZkq_l \uoh”ghlh gZijy _
iblZgby gzZklhlu |_fi_jZImju % eblbg_kdbf khhighr_gbyf ;
f 0Zgbg_kdbo i_j_]jmahd ih]j_rghk V “h > @

<uoh”ghc o0zjzdl_jbklbdhc A2|qbdz>'§/¥e jhyy_gby Ihagghkib Jqu 1Z g_h[oh
aZ\bkbfhklv  hlghr_gby jZaghklb MARIINZ4Y, 0 J_Z€vgmx ]_hf_ljbx "Zlgl

gZijy' _gbc \lhjbgguo h[fhihd d bolZ@Rffgmihkiv _]h fZ]gb'hiJh\h“Z b \hagb
i j f s _gby ydhjy ijb wlhf djZ_\u_ wnn_dlu LZdhc mqg_Il \h

8 8 lhevdh ijb j_r _gbb azZ”"zZqb jzkq_lz fzZ]gblgt

J 8 L 8L gbke_ggufb f_Ih~Zfb \ Ij_of_jghc ihklZgh\d_

Lot Hrgbf ba gZb[he__ wnn_dlb\guo f_|I

1" 8, + \uoh”gh_ gZijy _gb_ bafJ]—HI—%h/y h¢jZ_\uo az”rzZq \ |j of _jghc ihklZz

yley Ikyf Ihr dhg_qguo we_f_glh\ FDW [

hifhldb JH l/ f kemgZ_ ijhy\ey Iky hkgh\gh_ ~hk

8. % \uoh®gh_ gZijy _gb_ bafwciBE;vE e%%c?equxs _ky \ \hafh'ghklb ijhba\h

hifhidb JH _ \u[hjZ jZkiheh" _gby jZkq_lguo lhg_d b dh

< kemqZ_ j_ZebaZpbb ij_"klZ\e_gbys \gllfhh 98fh iha\hey | k \ukhdhc Ihqg
0ZjZdl_jbklbdb \ \b~"_ ih]j_rghklv baf_j gby

<ekgbd GLM ©O1l12 )
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Ziijhdkbfbjh\Zlv djb\hebg_cgu_ ]jZgbpu ""Xlmbd\hckI\ b oZzZjzdl_jbklbd fZI_j
ijb hljZzgbgq_gghf gbke_ jZkq_lguo maighf_gy_fuo \ ~Zlgbd_ Z 1Zd _ ]jZgbqguo
JZkg_lgZy fh”r_ev NZbgbdiAbjh\Zgb®Z ]jZgbpZo jZkg_lghc h[ezZklb ' fh"_eb

jZkqg_lghc fh~r_eb ~Zlqbdz >EI [ueh]jiZlmdyldqu _ mkeh\by >bjboe_ ijb dhlhjuo
*+ “ebgz fzZ]gblhijh\h”*Z iha gfZ]pbdguc zhl_gpbZe gZ \g_rg_c 1]jZgbp
ff gmex | _ fZ]lgblguc ihlhd azZ ij_~_eu h]

+ "ebgZ k_j» _qgbdZ ydhjy + ff\uoh”bl

*+ H< \uiheg_gZ ih \k_c "ebg_ fZ]gblhijh\h"&Z jZzpby Ij_of_jghc k_ldb dhg

Lzdbf h[jzahf az~ZqzZ fh”"_ebjhhEgbyglhlezh[ezklb jZzkg_l1Z jbk Qbke
k\_~" gz d ihbkdm \ZjbzglZz dhgdbhpgmpfhmbive B_glghc k_Ildb " fh~r_eb k
jZaf_s_gby \lhjbgguo h[fhlhd "ZlgbdZ >Ejlb 1Zdhf gbke_ we_f_glh\ k_Idb ~hl
m~h\e_I\hjyxs_]h ij_~tyley_fuf drhklglhmgh ih~jh[gZy ZiijhdkbfZpby djb\h
I_ogbg_kdbf 1j_[h\Zgbyf >ey j_r_gbyf_NbhghEI
az”™"Zqb [ueb ijh\_~_gu fghlhgbke_ggu_]ijmhdfgph\Zgb_ \ j_~Zdlhj_ -0$* 'HV
jZkq_lu ijb jZaebgghc dhgnb]lmkjZzfobih~"dexq_gby h[fhlhd bklhgqgbdzZ i

] hf ljbg_kdbo jzaf _jZo _]1h \lhjbgguobhlmdédguo baf_ jbl _evguo ijb[hjh\
< j_amevlzZl_ jZkq_lh\ [ue \u[jZg \ZjbazmyiZzgb_ gZijy _gby H< \ \b"_ aZ\bk
lj_oklmi_gqgZzZluf jzkij_~_e_gb_f \lhjbgguo h[fhlhd 8 8pp(V ZW

b bo i_j djulb_f \ h[eZklb gme _\h]h jheafgl;[_gby <
ihA\b ghc qzZklb jbk -
JZkq_lu \ZjbZglh\ bkiheg gby ~zigbfiz SEI =p
\uihegyebkyv \ ijhljzffghf dhfie otk \i_fy
fh~ _ebjh\zZgby -0$* > @ \ ke ~mxdht_"_gb_ jZkq_lh\ Ijb ih"Zq_ gZi
ihke _~h\Zl_evghklb iblZzgby gZ H< bf__I f_klh i_j oh”guc
z nhjfbjh\zgb_ izjzf_ljbg_kdhbafiwr gbty IhdZ H< Hij_"_e_gb_ \_ebqgb

lj_of _jghc ]_hf_Iljbb ~Zlgbdz \ j_~Zdlhj 9Zigg$*_gbc gZ \lhjbgguo h[8hldZo JH
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Jbk + Dhgkljmdlb\gZy ko_fZ Zdlb\ghc qzZklb ~ZlgbdZ . R
+ H<+ JH + JH + ihM\b gZy qZklv Jbk + Lj_of_jgé)l/ dhg_gghwe_f_glgZy fh"_«
>
J r_gb_ "bnn_j _gpbZevguo mjzZ\
kl\yaulZxsbo \oh”gh_ gZijy _gb_ Ihd fz

ihlhd b W>K h[fhlhd \uihegy_|ky gbk
bgl_ljbjh\Zgb_f R2Z] bgl_]jbjh\Zgby ~bkc
\j_f_gb \ jZzkg_I_ i_j_oh~gh]lh ijhp_kkZ ijb
"hklZlhggh fZeuf k ijb dhlt
kbgmkhb”r"Zevgu_ nmgdpbb Ihdz Z b
NZlgbdz [ ijZdlbqg_kdb g_ bf_xI bkdzZ _g¢t
Ba jbk \b”rgh glh lhd H< b
i_jbh”bgq_kdmx b Zi_jbh”*bqg_kdmx azl
khklZ\eyxsb
Jbk + =_hf_ljby jZkq_lghc h[eZklb k_q_gb_
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\/ kf s gbb ydhjy ~ZlgbdZ \ djZcgbo iheh”™ _ghb
Djhf_ Ih]h mjh\_gv fZ]gblghc bg”mdp
mqgZkldZo fZ]gblghc p_ib ~ZlgbdZ ~hklZIhq!
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[ b ke ~h\ZIl_evgh IZdhc nZzZdlhj dzd gZ
Jbk # I_j_oh~guc ijhp_kk ijb ihrdekdlgbbguo fZI_jbZeh\ g_ hdZaulZ_I \eby
AZlgbdZ >EZ tkbgmkhb~Zevgu_ nmpdpbbkbY@kI\Z b 0Zjzdl _jbklbdb ~ZlgbdZz
gZijy _gbc "ZlgbdZz < j_amevlzZl_ jZkqg_lh\ baf_gyxs_]lhky
:gZeh]bqgu_ khklZ\eyxsb_ bf__1 Bls218Bguf&lgblghlh —ihey [ueb —ihemq_
ihlhd :i_jbhAbq_kdZy khklZ\eyxszy2ZPRPIgdPn \uohrguo gZijy _gbc baf_jbl_:
ihlhdz hdzZau\Z | fZeh_ \ebygb_ gz MMkhdihjbe&uob JIJH 8, hl \_ebgbgu
h{fhlhd 1h wlhc ijbgbg_ i_j oh~gici_fitsp gy fZ]gblhijh\hAZ ih~\b ghc qZklb
baf_g_gby gZijy ' _gby gZ \lhjbgguiha\hghedzoh nhjfmeZf jZkkgblZlv \uo
azZ\_jrZz_Ilky g_j_a "\Z i_jbh~Z 0zZjzdl_jbklbdm ~ZlgbdZz hp_gblv _ djn
J amevlZlu fh~_ebjh\Zgby fZ]gbl@hlhbgheghklv
Gb _ ihdZaZgu j_amevliZlu jZkqg_lZ 1j_of_jgh]h
fZ]lgblgh]h ihey NZlgbdz >E| '
jZkij_~ e _gby fZ]gblghc bg"mdpbb
jbk b "\mo djZcgbo jbk bk
rihdz

B

Jbk + JZKkij_~_e_gb_ fZ]lgblghc bg"mdpbb \ d
ijZ\hf iheh> _gbb rlhdZ ~ZlgbdZ >EI

Fghlh\ZjbZglgu_ jZkg_Ilu "~Zeb \hafh'g

\u[jZlv kljmdImjm Zdlb\ghc qZklb ~ZlgbdZz

&

h[_ki_qb\z _|I \uoh~gu_ 0Zjzdl_jbklt
Jbk + JZkij_~_e_gb_ fZ]gblghc bg mdpvohi_4sWhdyxsb_ | _ogbqg_kdbf I[j_[h\Zgbyf d
iheh  _gbb rlhdZ ~ZlghdZ >EI >ey ih~AI\_j°~ _gby jZ[hlhkihkh[ghk

jzajz[hlZggh]h ~ZlgbdZ \hafh ghklb j_Zeba

<ekgbd GLM ©011°2 <



,661 SULQW 2e_dljbqge fZrbgb 1Z _ehjdlghfy odgilrg_ i
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balhlhle_g fzZd_lguc h[jZza_p "Zlg U.,Us, B
ibk o
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fzd _Igh]lh h[jZzapzZz ~ZlgbdZ >EI i / N
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G2 lhemg_ggu_ j_amevliZlu fh~r _ebjh\Z
18B wdki_jbf _glZ ihal\hebeb jzZzkkgblZlv ih
= N-80 0Zjzdl _jbklbdb I | NZlgbdZz >Zggu_
o0Zjzdl _jbklbdb ij _~klzZ\eyxl Kkh[hc ijzdl
P2 ebg cgu_ az\bkbfhklb
+ fh”_ebjh\Zgb_+ «
+ wdki_jbf.gl £ <
< _ebqgbgzZz ~hklh\_jghklb ZiijhdkbfzZptl
\ur_mdZazZgguo mjZ\g _gb®h@wnnbpb_glu
G1 - reneparop RIGOL DG4102;, A1 - yommrene TDA-2003; PAL, mjZ\g_gbc ijbzZzjzdl_jbamx| djmlbagm \uol
PV1 — nubpoof mymeTumerp B7—58/2; (G2 — HCTOUHME TOCTOAHHOTO TOKA, o ZJ Zd I_J bkibdb A7 q bdz <p~n g h q I

V2 — wynetumerp APPA-207 .. . .
dhwnnbpb_glu ijb fh~_ebjh\Zgbb b wdki

Jbk t Ko_fZ ih"dexq_gbc "ZlgbdZ[gbhdb ~jm] d ~jmlm b g_agZqgbl_evgh
ijb bkiulZgbyo \_ebgbgm djmlbagu h]lh\hj_ggmx \ |_«

< ijhp_kk_ wdki_jbf_glZevguo bklléef”’w%g %2 qZ "Zlqbd >El

aZ\bkbfhklb hl \_ebqgbgu i_j_f_s_gby vy Q
baf_jyeky ,\bdZ 1Zd _ gZijy8_di8y gz ::
\lhjbgguo h[fhldZo JH b JH ijb gz o
iblZgby < -p N AT

AgZqgq_gb_ IhdZz H< ihemq_gd N\ / '\ 17T/ TN N
fh"_ebjh\Zgbb gZoh~blky,gZ mjliigZ || ij'f_w &\\‘\w/ AL w\\\n i
ijb wdki_jbf_gl. * f: 1jb wlhf Lhd V/ X . N
iib ij f.s gbb ydhjy A~Zlgbdz d| — " \\/,_.1\
fh~ _ebjh\zZgbb 1Zd b \ wdki_jbf _gl_ R
f g g9 _fgz 'I%I

GZ jbk ijb\_~ gu aZ\bkbfhklb g
8 b8 hli_j_f_s_gby ydhjy ihemq_ggg, 1P, 7\ pthkib g ebg cghkib \uohAc
fhr_ebjh\Zgbb ; 8, b \  j_ameviZlipkibdb ~ZIigbdZ hl \_ebqgbgu i_j _f_s_gby ih
wdki_jbf_glB, 8, Ba ij_"klZ\e_gguo qZklb
j_amevlzlh\ ke_~m_I| qlh ihemg_ggu_ \Gidkijhkf_gl_ ij_~klz\e_qgu aZ\bkbf
b ijb fh~_ebjh\Zgbb agZq_gby8 gaijw _e&bxr_cghklb \uoh?guo oZjZdl_jbklibd il
8 "hklzlhggh [ebadb Hlebgb |fqug_ @ethZNZf fh: ebjh\Zgby b_dei_jbf_q
wdki_jbf_glz ey  fzdkbfZevguo a}gazg&_eqbbgc CgthT g' cl‘j'h\fr; JIqu_I_\hb\I
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iZahg_ i_j f s gby ydhjy ~"ZIgbdZ aZlibkdféxtg glhkif a_gb_ "ey fh"_ebjhbZgthy we_dljhf
- A q bRlnf 0$8* '"HVLJQHU Dhjihjzpby -627
kf_S_gby ydhjy gz ff ] - g_ebg'ﬂﬁlbﬁnfllezl\li :KVI\E/IWSV 22Z MPDJ LOWHUQDWLRQDO FI
klZ\ey | GHVLJQHU L®GHIZKAWRZ® gby fZjlz
<u\h”u Bg"mdpbhgguc ~Zlgbd ebg_cguo i_j f_s _gbc lbiz
Fh~ _ebjh\Zgb_"ZlgbdZ \ ijh]jZffgRIKPPOHFIE?DL J_"bf “hklmiz

ie_dk_ -0%$* iha\hebeh wnn_dlb\gh b \ K%Y ZMHQN FRP XD SULOQWBSURGXEWBLQIR St
o= = . o= >‘r.§ h-lf]jzg ‘tie/ fzjlz

ijh\_kIb fgh]lh\Zjbzglgu_ jZzkqg_lu _]h ZdIbYghc q%

Ib b \uoh”guo o0zjzdl _jbklbd 5HIHUHQFHV WUDQVOLWHUDWHG

< j_amevlZl_jZkqg_Ih\ ihemqgq_gZ 6LPRQ '$ OXUDYOHY 2 3 ,VVOHRIRFDQRMD YOL\L
“Zlgbaz niehs_ggzy {12a_lght TOZILREQLIN SoboTwLYMN, Sommmmemanyon
Bk'_UIZng_ de__Igh]h h[JZ_apZ "Z_IqbdZ F‘KﬁD'UDFW'H'ULVWLFVQRQ WK?—i RO(WQ%FIV\AQQD(LH-IDGWQ-IQH
IN_j"beb ijbgpbibZevgmx jZ[hlhkihkh[g Dy VHQVRU RI D GLIIHUHGRNDOPW QQ QWH RUKIQ Y
luo ijh_dlguo b dhgkljmdlib\guo j_r_glL WHFKQRORJ\\ VERUQLN WUXGRMR; PHJIGX
jzajz[hld_ Ihemqg_ggu_ 0ZjZdl_jbklb(WHFKQLFKHVNR\ NRQIHUHQF\\ VWRBBOWRY T
h[jZzapzZ ~ZlgbdZ \ hkgh\ghf_khhl\_lkI\-?Z(-EKU:SQF?F%F}'(:Q;;yVEFfQQVbLﬁg\gVSQQ;@%VOHHEU;SQT&ﬁ
ey _fuf d g _fm | _ogbqg_kdbf Ij_[h\Zgbyf r| vwxGHQWV JUDGXDWH VWXRPYWV TBBG \RXC

JZajZ[hlZgguc ~"Zlgbd >EI ih k3xeo |_ YRO Ss
gbqg_kdbf 0Zjzdl_jbklbdzf ij \hkoh~bl 6LPRQ ~$ O0XUDYOHY 23 ,VVOHGHRYDQLEN Y\KR

: . . . 8D DULWQRJR LQGXNFLRQ QRIIF LOL@ ORQR J
"bZizahgm baf_j_gby azjm[_"guc AZI%@G%?\% UPDWRUQRJR WLSD >([DPV\GDRM RQ RI

> @ m dhlhjh]h ijb i_j_f_s_gbb ydhjXp®do0“vLIHILQGXFWLYH OLQUDQVVRIQRRW \RYSH @
g_ebg_cghklv \uoh”ghc o0ZjzZdl_jbklb(6RYUHPHQQL\H WHFKQLND L WHFKQRORJ\\
< |lh \j_fy dZd \ jZajz[hlZgghf A7 PHIGXQDURGQR\ QDXFKQR WHFK@HEWRNR\ NR

DVSLUDQWRY L PRORSORGHKERHWHRKQLTXHV

fZdkbfzevgh_ agZq_gb_ g_ebg_cghy it GRORILHV D FROOHFWLRQU®DVEIRUMNNO R |
oZjzdl_jbklibdb khklz\ey_|I Djhf_ VFLHQWLILF DQG SUDFWLFD ODNRK) MUX®FAWR BQ
NZlgbhdz E>L b ]h fZkkZ gZ h"gm\RXQJ VFEHQWLVWV@ 7RPVNSS738 3XEO YR

hit_fZ b fZkku ~Zlgqbdz >EI ijb km§E‘R'P\PPgE%WD\D $9 ,VVOHGRYDQLH Y\KRGQ\

- . POORJDEPULWQRJIR LQGXNFLRQQRQFELMOIQBARQRJ]
[hevr_f ihlj_[e_gbb wg_j]lbb "Zlgbdhf Eﬁ%DQVlRUIPDWRUQRJR WLSD V UDERPIRILP KRGRP

bklhggbdZ iblZgby QDWLRQ RI RXWSXW FKDUD FWHLUQNIWL RAH @ V DU VR
Kibkhd ebl_jZimju D GLIIHUHQWLDO WUDQVIRUPHU W¥SH@ ZLWK D |

- (QHUFKHWLND HOHNWURPHFKDWHRBQRORQHUJF

Kbfhg > Bkke _Ah\Zgb_ \ebygby ljZgkihabpbb gZRORGMI VERUQLN WUXGRY S5RV@RXVNR\ PR

0Zjzdl_jbklbdb fZeh]Z[Zjblgh]h bg"mdgbhgghNRQeHYy H@FLL 7 GHFDEUEBYQHUJI\J 7TRP
NZlgbdz "bnn_j_gpbZevgh ljZgknhjfZlhjgh]h HOMWFAVURPHFKDQLFV DQG HQHIURX I IWKLH B W W H
>: Kbfhg H 1 FmjZKé\) f ggu_ |_ogbdZ b I_BRgR&KWK D FROOHFWLRQ RI AFUNQWIIWK HFBXV
1bb k[hjgbd Ijm~h\ ;; f_""mgZjh*ghqg _grhqggh IIHOUHBR FH '"HFHPEHU 7TRPVN@ YROVN 738
dhgn_j_gpbb kim~_glh\ ZkibjZglh\ b fheh”u SBq_guo

Lhfkd Ba” \h LIM + L + K SURJUDPPQRH REHVSHFKHQLH GOMD I

Kbfhg > Bkke_"h\Zgb_ \uoh”guo ozZjzdl_jbklbdMHDOethNZVBRPHKDQLFKHVNLK>)NEVWRHW ZDHH' HR UJ Q
jblgh]h bg"mdpbhggh]h ebg_cghlh "Zé¢ygthZz "bHOHFWYWILRPHFKDQLFDOO\ GHVLJQ bDB0g* 'HVLJIQHL
liZzgknhjfZlhjghlh %biZ Kbfhg H | FmjX\e_\ KWWSV ZZZ MPDJ LQWHUQDWLRQDO FRP SURGX
\j_f_ggu_ |I_ogbdZ b I_ogheh]lbb K[hjghdnIjm*BHYV,LIOHU L QEBH{HW PG
gZjh~rghc gZmggh ijZzdlbg_kdhc dhgn_Zkapbb KIQ@XYMIARQQ\ GDWFKLN OLQH\QL¥FIQ GXRWIPHH KH (
jZglh\ b fheh”uo mg_guo + Lhfkd &2ZyYyBEgZe@d@QHPkk GLVSODFHPHQW VHQVRU W\SH 17
|_evkdbc Lhfkdbc ihebl_ogbg_kdbc mgb\ kbl _KWWM XNUVN FRP XD SULQWBSURGXFWBLQIR Sk
L + K DFFHVVHG
:[jZfh\kdZy Bkke_"h\Zgb_ \uoh”guo o0ZjzZdl_jbklbd fZeh
1Z[Zjblghlh bg”"mdpbhggh]h ebg_cgh]lgpbhZigbdZ ~bnn_j_ ;
Zevgh ljZgknhjfZlhjghlh Ibiz k jz[hgBf oh~hf rlhd IhklmibeZ UHFHLYHG
ff : < :[jzfh\kdZWg_j]l_Ibdz we_dljhf_oZgbdZ b wg_j
lJhwnn_dlb\gu_ |_ogheh]lbb ]Jezazfb fhpeh™h\Vb k[hjgbd
Jhkkbckdhc fheh”_"ghc gZmgghc dhghjyj_gpbb AN dZz

] Lhfkd \ | GZpbhgZevgudibkkehf*h\ZI_evk
kdbc ihebl_ogbqg_kdbc mgb\_jkbl_I LIM K + L

;e[esh]jZneqge jHipxbh]jZnbq_kdb_ WAhEDYIORIJUDSKLF GHVFULSWLRQV

Jhajh[dZ + "hkee""_ggy "Z\ZqZ esgecgh]kk iJuffr’s_dgW JZ~bfh\ F < =meb
1 | ;Z[*q H : DZeegeq_gdh F <lekghfd g@lhipehgZevgh]lh |I_ogeggh]h mge\_jkbl_In
©?e_dljbqge fZrbgb IZ _e_dljhf_o0Zge.qgl*EfjO\hjGCdogy ©@Pl12 + < + K
+ ;b[ebh]j gZa\ + ,661
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JZajz[hldZ b bkke_~h\Zgb_ 7ZlqbdZ ebg_cghlh<i Jufirz _ghyG JZ~bfh\

F < =meuc B I ;Z[bg . DZebgbg_gdihn G<ekgbd GZpehgZevgh]lh 1_oc¢
mge\_jkbl_Im ©0112 K_jey ©?e_dljbgge f&rdpgb ilZ _ le&hidlglhly 8 jl+G&LM ©O0I112
+ < + K * t ;e[e*h]j gZa\ * ,661

'"HYHORSPHQW DQG LQYHVWLJDWLRQ RIRWKH 902QH\PYVKGLV,SADBDE
0 9 *XO\\ , 3 %DELFK $ $ .DOHQNRWUX@ORIWLG@ RH178 ©.K3,2 6HULHV
DQG HOHFWURPHFKDQLFDO HQHUSI\OFR®)YHUVLRQR + .KDUNEYBRIU  ++%L
661

<erhfhkle ijh Z\IK}*\"_gby h[ Z\$IHREXW WKH $XWKRUV

Jbfrz <slZesc <edlhjRbdhj | _ogeqgbo gZmd ijhn_khj LH< ©?k odjijpfelhle§adz
azZklmigbd ~bj_dlhjz |_e RIILFH#RNUDLQHPRWRUV FRP XD

JufrZz <blZebc <bdlhjhAbdlhj |_ogbq_kdbo gZmd ijhn_kkhj HHHHWe dljl
| _ogheh]bb2 azf klbl_ev ~Abj_dlhjZ | _e_ PDRIOLFH#XNUDLQHPRWRUV FRP X

5\PVKD 9LWDO\ 9IRPWRRURRLFKHFKQLFDO 6FLHQFHRW HX®Q LNDR IHHYNR UV
/7" '"HSXW\ 'LUHFWRU WHO RIILFH#XNUDRDQIHP RWRUV FRP XD

JZ~"bfh\ 1]hj Fbdhed&&Zhg'by*Zl | _ogeqgbo gZzmd ~hp_gl LHGh®?é adjhdh pecgEd
aZkgh\gbd 1| _e _ PDAJ®PDLIRBRPDGLPRY

JZ~"bfh\ B]lhjv GbdhedZddlgrZl | _ogbg_kdbo gZmd ~hp_gl HHHGK®We dlj
I_ogheh]lbb® mq_j_"bl_ev 1_e LIJRU UBGPHIIRAOFRP

5DGLPRY ,JRU 1KNDREGEDBODWHK RI 7THFKQLFDO 6FLHQHAHWURWWHEKLILW B
WHFKQRORJ\2 /7' IRXQGHU WHO UDGEBRN¥LO FAFRCPLO LJRU

=mebc FboZceh <eddEgMibyzZl | _ogeqgbo gZmd LH< ©?e_dl¢ghll-€§-dBeh\@b'ce
_e_dljhgesd I_e H PDLONXNQUHMN.QHPRWRUV#

=meuc FboZbe <bdldgogbm*Zl I _ogeqgbo gZmd HHH ©OWe dljlHebpbkPz +
leZz\guc we _dljhgbd | _e HWIXINU QNUWDLQHPRWRU

*XO\\ OLFKDLO 9LSFWORALRSYOOWHK RI 7THFKQLFDO 6RHHQWHYK @ ROHRBW U/RW H
HOHFWURQLFV WHO VEXNWPDRHW XNUDLQHPRWRU

7Z[*q 1]hj I_ljhxbg©D; ©l«\"_gg_2 =heh\gbc dhgkljmdhhgjklndPZgKedhhhd [cjh
ijb\h~e\ |Z ki_peZevgbo kbkl_f |_e LO LQIR#\ HWR@®R\H FRP

;Z[bq Blhjv |I_Ijh¥hq©D; ©X ' gh_2 =eZ\guc dhgkljmdlhj b d&hgkdeh]db fixjchhgkl
ijb\h~h\ b ki_pbZevguo kbkl_f 1I_e LQIR#\XHKKRBLD FRP

%DE\FK ,JRU 3BWDRHULFKVLIQ 2IILFH ©<X]KQR\HD F&KIHV RH VY L JIQCHVUN UE
PHFKDQLVPV WHO HHRBLO LQIR#\X]KQR\H

DZeegeq_gdh He_dkzg”j =g*j@b\bgle\"_gg_2 gZqZevgbd \eMrreem ]eNj
_e_dljhf_oZgeqgbo ijb\h”e\ |_e LQIR#\XHKRBLWD FRP

DZebgbg_gdh :e_dkzZg”j ="j©Dbgo©X ' gh_?2 gZqZevgbd hl”_ezZ ]b"jzZ\e
we_dljhf_oZgbqg_kdbo ijb\h”*h\ 1_e R#\X]KQHRWADERP LQI

.DOLQLFKHQNR $OHNVBWOWH QHBWIHIY2AKFH ©<X]KQR\H2KWHDIEX @LF B &
HOHFWURPHFKDQLFDO GULYHV WHKOR#\X]KQR\H FRPH PDLO

> f_gdh FbdheZ ljhahlil®bg ©1<\*_gg_2 g _g_j dhgkljmdle] € dZI_]hje€ |
H PDLO LQIR#\X]JKQR\H FRP
> f_gdh GbdheZc Ijhdhn@®Dp@®X gh_2 bg _g_j dhgkljmdlhj ¢ dzl_]hjbb 1_
H PDLO LQIR#\X]KQR\H FRP
'"HPHQNR 1LNROD\ 3URWRWIHHWWKQ 2IILFH ©<X]KQR\H2 FIBWMIRQ\ HQ.
H PDLO LQIR#\X]KQR\H FRP
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KHA>:GB? WNN?DLB<GUO WG?J=H=?G?JBJMXSBO MAEHSB® ;T?>BGYX
KL:GPBB G: <HAH;GH<EY?FUO BKLHQGBD:0O WG?J=BB

Jhaleygmlh azZ”~Zgm kl\hj_ggy _g_jlhldg_hhkxfgdbmximaebph\y 1Z khgyqge _e[ZdihkIZ2gmkh\HKEZfh"_e-
_g_jlh\maezZ ~hkes”""_gh \ieb\ ihim ghkbgzZgKges ERKntd-}glb \erghkbgb \klZgkiZgph€ Mhlmhigmkdhkle
gZ\ZglZ _ggy sh azZ[_ai_gmxlv g_h[os6gy ~bQ[H)*€\b}lefje i« ljbfdb fbll}\h]phKleZngkmabd¢naZijhihgh\Zgh
\dexgblb \ chlh kdez” =:?K |hdZaZgZ?\bg_lylpy gnkldibisghkle =:?K azZ jZomghdoaZkddak\Zlwgy Zkb
kbgojhggbo ]_g_jZlhje\ ¢« kbgl_ah\Z29g gibkl nfZAelhggdy h[hjhligbfb ]«~jhZz]j_]Z1Zfb

Dexqgh\s kehkREgyqgZ _e_dljhklZgpey \eljh\ZeMNjhZdlphfkiZgpa? Je_dljhklZgpec _ggihh\Egbe Zkbgo
1_g_jZlhj afeggZ qZklhlZ h[_jlZggy

JZkkfhlj_gZ az”~ZqZ kha”~Zgby wg_jlh]_htiPgyxsdomadhhil\u_ b kheg_qgu_ @E_(ajghklhedbdbkh\hc
fh~r_eb wg_jlhmaeZ bkke_"h\Zgh \ebygbK bhéaghklbe<gK dhwmhbpb_glu highr_gthysghdlbghklZggbhc
d fhsghklb gZ]ljmadb h[_ki_gb\Zxsb_ mix[YjZixldmhMggjlbb >ey ih""_j ZgbgZidgh\flyggdhklh \ mae_
ij_~eh’_gh \dexqgblv \ _]h khklz\ =:WKohhMNbdBaAgZihgurhlgby wnn_dlb\ghklb =:WKg_ agbykqg_I ijbf
Zkbgojhgbabjh\Zgguo kbgojhgguo ]_g h\ZgFZhktbk kbf@l ZabljfZIbg_kdhlh mijzZ\elbdhlyzh[jZFZd Zdbb

Dexq_\u_ kehkheg_qgZy we_dljhklZgpbc \_ljh\Zy]bwehAdidmkthebhmxsZy we_dljhklZgpby wg_]
Zkbgojhgbabjh\Zgguc J_g_jZlhj i_j_Zsg@gby qZklhlZ \j

7KH SUREOHP RI FUHDWLRQ RI SRZM UQUHRHU® B DG VRFO®HIV SFRAZRHU L\P\E D M. RRY VWILKVH FZR @G GIHWRH G
VWDWLRQ FDSDFLWLHV RQ WWEHQSRMW ERQLMQ R F B Q RX B S WHR D & DLADYHRHV L Q DWKHHG SFROAHHUG GRRY L\
7KHUH DUH GHWHUPLQHG UDWSRNLRIL WK KV R ODIQW B R V8RB DOWH ® GID L DK LHFEHWQ W RY W WM T R TEKC
RI WKH GDLO\ ORDG SURILO Hi 13 313VL QUW B R VOHFGG W R 7IKQIF G B GBIV VVSVHDUDIMRLQD Z HPURIG B RO \$RE DQG V
3633 WR PDLQWDLQ DQ LQVWD @WRD® RXV IS\R HHSREBIGDWKH I VLHALHIQF RII MOKFHU B B3 GX WIKQU Z
W\SLFDO IRU WKH SURSRVHG SR 2HU RLR &/H DAK DLUIAS @ V YSUR § R Y HAE BWRRXWHL R VIMKAK B R B S RVE W HRQ
K\GURHOHFWULF SRZHU XQLW RQWHKRB63YWHFH R XWIRHP BWAR BOLMREZV MOWKKHQU]HE V ZKR [ P X F
ZKHQ ZRUNLQJ ZLWK YDULDEOH @DWHL SREHOWX XIS RS R/KW X\OU DAMEHHRU IR U HFQHHIDDWL I0Q J HOIR. G HAY
UHQHZDEOH HQHUJ\ VRXUFHV

.H\ZRUGWRODU SRZHU VWDWLRQ ZLQGHBRIZHWWONQRQ SRZPIHIEHYWRDWUQ W RER G¥D DLV B €
VSHHG

<\_~_gbK_cqzZk fh gh m\_j_ggh kdzZ@gahv ~ghhjbo we_dljhklZgpbc b wg_jlhkb
fbjh\Zzy wg_j]l _IbdZz \klmibezZ \ gh\l\ucplehfd KVWgHhh ba iml_c j_r_gby wlhc ijh[
jZa\blby oZzZjzdl_jbamxsbcky ihkl_i_yg\ewl Ilkhdzaptf_~bg_gb_ <WK b KWK \ |
hl hj]J]Zgbg_kdh]lh lhieb\Z 1Zdh]h dZwe _md]htelv.g ] mxsbo maeh\ wg_jlhkbkl_fu
g_nlv b i_j_oh~hf gZ \hah[gh\ey_fu_ Wkhhggbdhe_gb_ k_cqzk Zdlb\gh bkke_"~
wg_jlbb <BW > @ =eZ\guf "™\b 'bk_¢& fbjwbh]h @ H”*gZdh [hevrbgkl\h ij_"eZ
ijhp_kkz y\ey_ I|ky klj_fe_gb_ khdjZlbrlvgb\¢_"duyazZgh k kharzgb_f Z\lhgh
\u[jhku \ hdjm Zxsmx Kji_"m gwh[jjdhbnibh e h\ iblzxsb_  bahebjh\Zgguc Kk
baf_gyxsb_ debfzl ieZzg_lu b kgbablyg _fjhé&viilec gbhsghklb < hkgh\ghf wlh dz}
m]e_\h~hjh~h\ aZiZku dhlhjuo Wg_fibhkéoky hf hkljhih\ > @ < Ih " _
kgb Zxlky gZb[hevrb_ ij_bfms_kI\Z hl kharZgby wg_j]l

Eb~_jhf ih 1_fizf jZa\blby kj_"b XhkdzZ\bdhVhjuo \oh”yl jZaghh[jZagu_ <BW
<BW yl\eyxlky \_ljhl\u_ <WK b khedhegomgblvkKWEKfdZo h[t_"bg_gguo wg_jlhkbkl_
we_dljhklZgpbb > @ < ihke_~gb_ ]1h™Mu_elvxh[tZfolgthe j2[hdy_Iky h[hkgh\Zgb_
bg\_klbpbc <WK b KWK kms_kI\_gbghhafhighKkkbxlkharZgby wnn_dlb\guo wg_j]h
I_ieh\u_ b Zlhfgu_ klZgpbb |Ijbgq_f o&hkdu jgholthryl <WK KWK b =:WK \ jZ
glh \_ljh\Zy b kheg_qgZy wg_j]_Ib[dZ"bgZlglditec wg_jlhkbkl_fu MdjZbgu
"bgzfbggh jzZa\b\Z _ Iky \ ijhfure_ggh Ma\hlp g jbjmxsb _ raeujZfdZo
kljZzgZzo 1Zdbo dzd =_jfZgby DblZc wRj]hYilyghlyjmdxs_1h maeZ \hafh gh Ah
|~ > @ < MdjZbg_ ih khklhygbx kl2Z byXgpy kmlhqgh]h ]jZnbdZ ]_g_jZpbb
1h~Z wdkiemZIlbjh\Zebkv <WK kmffZjjgheg lifts gohkjl&akl _jZ aZ\bkbfhklb fhsghklb <W
[he__ F<l b KWK kmffZjghc fhsghklvix I[hlemkeh\bc Z 1Zd _ agZqgbl_evgh

F<I > @ AZ ]h~ mklZgh\e_ggZ4dhyfgbghklvihegh]l]h hlkmlkli\by ]_g_jZpbb
we_dljhklZzgpbc jZ[hlZxsbo gZ <BW ohjhebgthe*glhv ggZZjbk ]"_ ihdZazZgu ghjfbjt

F<lI \ Ihf gbke_ b az kq_l fZedoghfW&Zevghc mklZzgh\e_gghc fhsghklb |
[bh]Zzah\uo we_dljhklZgpbc ; i i

Hrgzdh kIj fbl _evgh  m\_ebq gb2"Pd® J7§ph?PPP WO_JIDRwGZ DKYMKK
wg_jlbb gZ <WK b KWK klIz\bl gh\u_ iJhjg_fuZkiheh _gguo \ ihehk_ f kr az
wg_jlhkbkl_fzfb AgZgbl_evgu_ kmlhgqgu] b k@hgga\gb\ ]jZnbdb fh gh k~_eZlv
\ZjbzZpbb fhsghklb <WK b KWK g_]Zlb\gh \ebyxl gZ

« D < FZohlbeh B B Q_j\hg_gdh <DKeDmhé&Zrh\ D <
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jZkijhkljzg_gguc kihkh[ o0jZg_gby we _@IljhdgkibhgZb\ukr_]h DI> ey dZ ~h]h ba
g_jlbb > @ Ih  kjzZ\g_gbx k obybdMghlefblmj[bgu [m*ml ihemqg_gu ijb q.
Zddmfmeylhjzfb =:WK ijZdlbg_kdb g_hbdbhglhigo_dd ih =p Ihwlhfm ijb ijh_dlbjh\;
fhsghklb Z]j_]1ZIh\ gZ klZgpbb b bf_xjlhgigdhpyfZzklb jZ[hg_]h dhe_kZ Imj[bgu ba
[he__ "ebl_evguc kjhd wdkiemZlZpbbazZzdezZz”~u\Z_Iky qlh \ gZkhkghf j_"bf_ jZ[h
GZ jbk ihdZazZzgz kljmdIimjzZ ih’kdepoghgghthgdklhl_ jZ[hgZy oZjzZdl_jbklbdZz
h[t_"bg_gghc wg_jlhkbkl_f HWK [wmg_flbmaedjZzdlbg_kdb ebg_cguc oZjzdl_j
khklZ\ dhlhjh]h \oh”bl KWK <WK bjbZebdmfgmacihd Ihqd_fZdkbfzevgh]h DI> B

wg_j]lbb :D > @ < dZigakwlh]h:D Imj[bgghf j_"bf_ jZ[hlu wnn_dlb'
jZkkfZljb\Z_Iky Jb”jhzZzddmfmebjmxsZp "KiZbph¥lZz Zaz\_~hfh gb _ glh ijb\h~"l
\azZbfh”_ckl\b_ \k_o we_f_glh\ hjiiZgthamZkyd _k kms_kI\_ggh]h h[t_
ihfhsvx Z\IhfZlbq_kdhc kbkl_fu mijZ\eveglyjhkv _jlbb gZeba oZjzdl_jbklbd h]
Imj[bg >g_kljh\kdhc =:WK > @ ihdzaz
| 1 & | jﬁ/[\hlzl kb i_Dj|_>f_gzhc qZkéthc \jZfs_gby tiha
= ih~"gylv bo g a g_I| mf_gvr_ghby
CcoC s BOC \h~u" q_j_a jz[hg__ dhe_kh ijb ihAr_j°

¥ fhsghklb gZ ihklhygghf mjh\g
Totpeurems fe—  CY AK GZbemqrbf h[jZahf j_rblv wlim ijh[e_fn
h[_ki_gblv g_h[oh”bfh_ dZq_kl\h we_dljh
T l NZ® ijb agZqgbl_evguo baf_g _gbyo gZklhlu )
03C jhihjz kihkh[gu Zkbgojhgbabjh\Zggu_ kbgo
1b”jh] _jZlhju K== GZ k_]lh~gyrgbc " ¢

Jbk —+ KljmdimjZz wg_jJh]_g_ Jblmxsglznr@@e jhdh_ ijbf_g_gb_ gZ LWK b =WK

=jZnbd ]_g_jZpbb b ihlj_[e_gby w&_jlBEES. ma&lZgZ\leb\Zxlky gZ <WK J*_ i
ihdZaZg gZ jbk lheh bl _evgu_ agz@ Bltuy khéghilbgghc qZklhlhc \JZS gby hkt

‘WK Jp hagzgzxl __ iz[him \ 1_& znﬁjegvrgfz > @ Fhsghklv kh\j_f_gguo :K=
j_“bf_ Z hljbpZl_evgu_ * \ nghkghf\ﬁWb]Z'Y “pfF<l > @ H"gZdh bkihevah\Zgl
gZzdhie_gby wg_jlbb iml_f azdzqdb dBdulrgyjZdgb\ wg_jlh[ehdZ =:WK mkeh'g
[Zkk_cg DZzZd \bAgh bkihevah\zZgb_ &= :KhKk_ihadkEey |kbkli_fu mijZ\e_gby b ijh[e
ihA”r °b\Zlv [ZeZgk \ mae_ b h[_Ki éfbyazlgg[lw Kuc_ gZkljhcdhc

liZnbd gZ]ljmadb ij_"klZ\e_gZ kljmdImjgzZy
kbkl_fu \ha[m AN _gby :K== dhlhjuc bf__I gz
A\ _ \aZbfhi_ji_g~bdmeyjgu_ h[fhldb \ha[m’
> @
%

A o e
N S .;-v_“.......' . . ' \,/ ’_7 T ; *
i H o
§3 4 6§ 1B 17 19 16 1F 3 aE e | oB, || :]L’*L - PH| [PEM

—(/"..‘\‘
Jbk + =jZnbd ]_g_jZpbb b ihlj_[e_gby OBq = ﬂ““T ‘
: CB
Ih\ur_gb_ wnn_dlb\ghklb =:WK ijl L - K
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ijh\_~_gghlh fh~_ebjh\Zgby jZ[hlu w¢_, BosGymrens CLYIATOP

ihdZau\Zxl \Z gmx hkh[_gghklv < HBbP&bqn KlindimjgZy ko_fZ kbkl_fu \ha[m ~_gb\
_h[quhc ijZdlbdb bk|hevah\Zgby WK AaH K b[‘bhqguc liZgknhjfZ Mj<tH <
JZ[hlzZ \ khklZ\_ wg_jlh]_ Jmexsb%[ﬂhaeﬁ\\h@fm A_gby GhbRkyfs Lg%

0Zjzdl_jbah\Zlvky [he__ qZkqub \ Joo_kgﬁ a[m"bkl\ eth 1jzgknhjfZlhj

\dexq_gbyfb \kIngbb\dZd \' Imj[bggyk| k4 \ a[ gby JG * | _]meylhj gZijy
gZkhkguc j_"bf LzZd"'_ [he__ rbjhdhfp +[m/\]rﬁ1e%|hj we_dljhfz]gblghlh fhf_glz
"bzZizahgu baf_g_gby jZ[hqg_]h gZihjZ Ikfhsghkkl m|JZ\e gby K=> i Zebar

DZd ke_~kl\b_ wlh ijb\_7_1 d Ihfm jod§pB[bZ!&Fgmx hkh[_gghklv Zkbgomgbabjl
z1j_1zZlu  =:WK [m*ml jZ[hIZlv \izibghiZo g_azZ\bkbfhklv Imebjh\Z
kms_kI\_ggh hlebgguo hl ghfbgz\ﬁélgb‘ﬂhfzﬁg_blgh]h fhf_glz b ngJy _gby >
hilbfZevguo "ey g__ ?s gZ hkh[_gghklv jZ[hlu K== ih kjZ\g_

_ljh[e_fZ hilbfmfZ jZ[hqg_c ozjz%u%hhﬁbkb ojhggufb ]_g_jZlhjZfb azZzdexqz
h{jZlbfhc ]b”jhimj[bgu klyaZgZ bf r% Kglf \alphp kk_ jz[hlu \ :K== qzklhlZ
hgzZ jZ[hlZ_1 \ "\mo j_"bfZo Imj[bgghf b nghkghf
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\ha[m ~_gby fh _I baf_gylvky \ azipikbfekibb emMghklv bgl_j\ZeZ jZ[hlu \ ] _g_
gZklhlu \jZs_gby jhlhjz 1_9_jzZlIhjzZj "lgb_ wbhfhf °_ h[t_f_ kjzZ[Zlu\Z _fhc \h~u
kms_kI\m_I azZ\bkbfhklv f_""m qgzZklhijpba ~lhgfgZu gz jbk aZ\bkbfhklb iZj:

\ha[m'*_gby qZklhlhc \jZs_gby jhlhjZ[lng_JiZIhjpbkkZz [ueb ihemqg_gu ijb ~h
qZklhlhc gZijy _gby b IhdZ gZ rbgZobwmd_gdljdtkyZay@dhliu \jzs_gby jh[hlZz gZ

> @ Zy; Z, 1"Zg * qZKklhlZ gZijy _gwiwgdzZevghlh agzZq_gby | _ ijb kgb  _¢
wg_jlhkbkl Z, + qZklhlZ \jZs_gby il:ffpiz
]b~jhZz]j_12ZLZ+ gZklhlZ IhdZ \ha[m ~_ ¢! 5 i zs%.nr"u

Ba aZz fzZehklb ihklhygghc \j_f_¢ 95.0%
\ha[m ~_gby j_Imeylhj . 1 270
[ukljh~_ckl\mxsbf b lhgqguf > @ W AT

260

ij_bfms_kI\ ~ey khatZgby j_]Imeyl 178 4 940%

\jZs_gby Jb”*jhZ]j_]1ZIh\ jZ[hlZxsbo k. |

93.5% 250

gZklhlhc \jZs_gby k p_evx ih\ur_gby p N
Mgblu\Zy ITh qlh ]_g_jzZlhj fh>_| P71 %% ‘~§ = {20
jZ[hlZlv dZd k kbgojhgghc qZklhlhc \ 147 + 925% TN
j_bf_ ki_j_f_gghc gZklhlhc \jZs_gby .. | . . ~ | \_\ 230
jZajz[hlZlv kbkl_fm mijZ\e_gby ]b
dhlhjzy h[_ki_gbl jZ[hlm Z]j_1Z1Z \ * 921.5% 20
ihklhygghc b k i_j f gghc qZklhlh 130 135 140 145 150 155 160 g
NmgdpbhgZevgZy ko fZ [Zdhc Jbkbkk AEZ\bkb4hki/ijbQFRQVW kiehrgZy
Z\lhfZlbq_kdh]h mijZ\e_gby h[jZIbfiebgbyQ®BDU imgdlbjgZy ebgby
]b”rjhZ]j_1Z1hf =:/K ihdZaZgZ gZ jbk lj_"eh  _gguc f IhA ihkijh _gby K
, Q ij_"mkfzZljb\z_I baf_g_gb_ kljmc
‘ I\‘fl}f’j vv_e_deh]b"jZ_\ebq_kdh]h j_]meylhj_Z |
; 3 : ‘ P \ HAH T F _\JZ_s_gby Imj[bgu \ g_Z\bkbfthb hl ihklZz
I7d Vo | i_j_" K:M azZ”"Zq gZijZ\e_gguo k h"ghc__
Pl KK EC@ h[_k_l_q_gb_ \k_o riziguo I_ b_fh\ 1 Z
\ wg_jlh[ehdZz b gzZ”e_"Zs_]h mjh\gy
[ i Imebjh\zZgby ijb i_j _oh”guo ijhp_kkzZo
j_adbfb baf_g_gbyfb _ gZ]ljmadb Z

k
Jbk + NmgdpbhgZevgZy ko_fz kbkl_fdHjgVe ggydhij_dpbx DI> JbrjhIimj[bg k)
h[jzIbfuf JbAjhZ]j_]ZIhf k b?_ _9_gb_f gZihjZz

o ) ) j_"eh _ggZy kbkl_fZ mijz\e_gby hJj:
Hgz bf__1I i_j_f_ggmx kljmdimimpYari9_19Aht =:wK k Zkbgojhgbabjh
dhihjhc ijhbkoh~bl \ aZ\bkbfhklb hl jipkijfig) 1IhxUnjnt kKihkh[gZ h[_Ki_
> @ LZdb_ hi_jZpbb dZd imkd bipagks9ne Wlicld'e =:WK \ khkliZ\_ wg_j]h
i_j_\h~ k Imj[bggh]lh j_"bfzZ \ gZkhkgyz[RIgZh[hjhl i _"bfZo hij A ey fL
h[_ki_g_gb_ "bgZfbdb i_j_oh”guojjhhédvhMkKhevghklvx <WK b KWK
hkms_kl\ey_I rlZlguc j_]lmeylhj qZklhlu WjiAs _é¢bgju\z | i _jki_dlb\u d kha?
h[_ki_gb\Zy ih~_j"Zgb_ qgZklhlu \jZB[tgPWgihdbjiZo wg _jlhmaeh\ jZaebgghc fhs
Imj[bgu gZ mjh\g _ =p : ihke_ gZ[imk fhsgdhjkldh]h \g_"j_gby \hah[gh\e

ijb mklZgh\b\r_fky jZ[hq_f ijhp_kkbkjhymesghij wg_jlbb \ kms_kl\mxsmx k
baf_gy_I| kljmdimjm b h[_ki_qgb\Z_| dH{j] "dyphxdhic wg_jlhkbkl_fu MdjZbgu
Imj[bgu aZ kq_I baf_g_gby hldjulby gZigd\éwyhus _]h
Ziizjz!z b |_f kzfuf baf_g_gby jZzkoh~zZ \M{hkghj\ZgZ p_e_khh[jZaghklv h[t_
ijhihggmx qzklv Imj[bgu b baf_g kjeg_gzkihibd \_ljh\uo we_dljhklZgpbc
\jZs_gby jhlhjz 1b~jhz]j_1Z1Z wg_jlh]_g_jbjmxs_]h maeZ k ih
GZ jbk ihdZzazgz azZ\bkbfhklv DfZILhflpgukdhc fh"_eb hij_~_e_gh khhl
b jZkoh”"Z \h~u q_j_a jZ[aqh| gihiégxhmklZghle _gguo fhsghkl_c we_dljbg_kdbo
ijb ihklhygghc fhsghklb Imj[bgu ijb flBgdirlpgeglimadb ijb dhlhjuo [m”_1 ~h
qzklhl_ \jZs_gby ihdzazgh kiehrghckepl®gec pZggok \ujZ[hiZgghc wg_jJbb \ r
i j_f_gghc gqzklhl_ \jZs_gby ihdzazgh imgtdgpdeZ 9_hloh”bfhklv \dexq_gby
ebgb_c 1jb\_~ _gguc ]jznbd ihdzauW8ilhduo_jjgimxs_lh maez gzZdhibl_e_c
baf_g _gbb qZklhlu \jzs _gby jhihjz 194Kk | zIR"ihZddmfmebjmxsbo kiZgp
Imj[bgghf j_'bf_ jz[hlu 7z _ ijb ghifby2&PyH¥[_ki_ablv flgh\_gguc wg_jlh[Ze.
gZihj_ fh gh A~h[blvky ih\ur_gby Dib—az Nkgki_ablv 1j_[m_fuc ozjzdl_j ]
mf_gvr_gby jZkoh”Z \hAu q_j_a ijhh8grfPP8zkIv
Imj[bgu >ey =:WK wlh iha\lhebl _s_ m\_ebqblv
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g_j]hma_e \' khklzZ\ dh|hjh]h \@ﬁt’\)ﬁﬁ PHKWHKRGRORJ\ IRU RSWLPDO VL]LQJ RI D
<WK b =:WK kihkh[_g h[_ki_qgblv i?mlgﬁmj e/ WHPT HW@HUJ\ SROLF\ £ L

g_jlhkgZ["_gby hil"_evgh]h IhIJ [bl_ e)&xmﬂJﬂi‘m@ﬂbeRORJ\lRu RSWLPDO VL]LQJ RI V
\hafh ghklv ijbf_gylv _]lh dZd jZkij_YR®EWDIOIMAXA QG JHQHUDWRU V\VWPAPV XVLQJ .

]_g_jZpbx \ h[t_~bg_gghc wg_j]_Ibq_kdhcRKMWRIRXOL&RBWUDBQHUJI\ =+ L o«
>ey ih\ur_gby DI> h[]ZIbe% y
. . $ RYHO , RSWLPL]DWLR VL]L GPRGHO IR
Jb~jhZz]j_]1Z1Z =:WK \ khklZ\_ wg_jlhmag ]Ehuw LD L RIDOT WO - 6RO HO UL 2

bkihevah\zZlv Zkbgojhgbabjh\Zgguc kngJthguc< + K
]brjh] _g_jZlhj ILP - QSWLPDO FRPELQDWLRQ DQG ¥DHQJ RI D

li_ "eh>_g b h[hkgh\Zg f_Ih~ Ih‘ QHUDWLRQLWPQWHR QDWLRQDO -RXUQC
K:M dhihjuc ij_~mkfzljb\Z_| baf_g_gb_, k h juPWERQ &RPPXQLFDWERQ DQG 1HWZ]

rlZlgh]lh j_1meylhjZ qgZklhlu \st_gby (|QTIHJL[D\QGJWF\UDJH $VVRFLDWLRQ BXPSWHBLO\GURH

az\bkbfhklb hij_-bfh\ _Jh jz[hiu 1 ”‘35 “keDVv\guﬁvﬁévﬁpw“uci'ludwb%‘jﬁ“ﬁEiﬂ’i“v%%”
dhj]_dpr DI> ]bAJhZ]J—]le LZdhC 5\ O RI D K\EULG SRZHU SQDBDQW ZLWK
yley_Iky gh\uf k Ihqdb aj_gby 'hk”hF_RQDl%XJH 6 DL U oSV BB oG H SR ZH U

hl[jZzlbfuo ]b”jhz]j_]ZIh\ b iha\hey_ | &ifQuHUHYFH + $PHULFDQ 6RFLHW\ RI HHFKDQLF

wnn_dlb\ghklv jZ[hlu =:WK kh\f_klgh3k <WK b
KW K Q_j\hg_gdhKiljmmdImjgbc kbgl_a kbkl_fb Z\lhfzZlbggt
mijZ\eeggy h[hjhlgbo ]J*jhZ]j_1Zl«\ gfegghxkpxxlv a-
: . : gZklhlhx h[_jlZggy “bk« dzZg” | ogQgJZ\md
Kibkhd ebl_jZImju g _gdh 1\Zg 11th;3qu©0|1a A
,QWHUQDWLRQDO 5HQHZDEOH (Ql-w\umwmmﬁ)\ "5945 ﬁ PLk —jhj_kmjke\ aZ jZomghd i-"
WLFV $YDLODEOH DW Kwws LQzzZ Q(hklh JINIZg?y K JhJZ'I][jhl]'Z\r|1a* ugheo
' - x h{_KIXNggyjlxo 11 j\hg_g
GHE)E;/:\[/VPHQGX 6XEFDW 3ULOHQX, &DW, 6 %%"B dhghf <47 | ogheh]-Bc “migBpy GZmdl
(XURSHDQ QHWZRUN RI WUDQVPLH/R/WR:QFVWR §-|\ PREUV HR U HY + K

jilnwnn_dIb\ghklb ]b”Ajhzddm

6WDWLVWLFV $YDLODEOH DV\OLKW\WIISR’/QVZZ\Z XS%/O W dljﬁﬁ&g\pbqlxo S < =7e7l < < Dm

WLFV 3DJHV GHIDXOW DVS[ DFFHVVHG

Fbjh\Zy }g_j]_lbq_kdZy kiZIbklbdz K’h\h]mmgbd a"fbg B k‘ﬁngp—th\)hg;gdh = =+KRZdeWe—'d'< Khdmj
h ihl e b w bb + J = N v .
Ew_wsv J\_I-[|DUgERRN HgQ_IJ-i]UGDWIg\El}Ky+ 717 h g\ﬁ NK,BSYURYLQJ WKH HQHUJ\ HIILFLHQF\ RI
s TN Z] gkhih & g ilhon dibrghkii g g YSephwwUWI\XNK 9 9 *DODW 9 9

YRQHQNR <X * 6KDND H
9y MdjZeggnhitZpey shah iRlm ghkie 1Z h{ky]+\ 3bih RJ\QDQQG (QJT_QHHUEQJ +U\33REZ(DQS 835
\z _e_dljh_g_j]-€ h[f}dIZfb \-"gh\ex}Zbtheb _e H’ 9DUVSHHG JHQHUD VBRIWBRIRYIV YV H

.
yd- IijXX|V aZ ©a_e_gbf2a 1Zjbnhf + J bf
KWWS ' VDHH JRY XD XN QHZV keqgy>Z1Z a\ L'BLW\ RI K\GURSRZHU SOWIQW $%% 0 O0HU

) + 3
:jlxo K NIj_"ihkuedb d kha”Zgbx wg_jlh]l_g ).
maeh\ lb[jbrghlh [biZ 9Z [Za_ \hah[gh\\ey f“eog RH?J%\JVLRHUQ\CIJVR\?/QRBOI\;%/EJVWRKIH&EXQPYSHHUGWZb
wg_jlbbk N :jlxo D < Fzohlbeh D < Kz|§ LVDZD 7 .DJH\DPD 2N DIAXIXB KL . X V X C
GZmdh\e ijZpe >hgGLM K _je ©?e]dlprHiZog-. Z :
. P g -1y 1d1b 9 $E1=| DQHMNFWULFDO (QJLQHHULQJ LQ -DSD

A
0D 77HFKQLFDO IHDVLELOLW\ VW XBOBRQ DL EUL
VIVWHP ZLWK SXPSHG K\GUR VWKQUDRQMRE%"‘ w kﬁ(’@é' psé’uz Iziilggjll?gugalé?r:\ggg:(

.RQJ7 0D 5HQHZDEOH HQHUJ\ + + L
=KRX &XUUHQW VWDWXV RI UHVHDGFE&GRD 9\H_JE #B\/L]LB%[F?QVRA{(d( RZdZjyg < ? AbgZdh\

E%IIE-iLLJJI:](\B ;/RODU:LZLQGiS(RZHB 33HQH$JSDM@ dZJyg Y( =kb901hgbabjh\Zggu kbgojhggu_ fZrbg
7LQD+EULG VRODU ZLQG SRZHU V\UWRB SLkRI; ?%h qg‘bd rhg'hfba. Z| * F
v, [h<k ) jZajzZ[hldZ jZpbhgZev
ORQJ WHUP SHUIRUPDQF[HQDV%H\?DBGQN\QR S . .
gkljm b h[fhldb \ha[m '~_gby Zkbgoghgbabjh\Zgc
6RODU HQHUJ\ % + L + < | h\ bv b bilh dl
3DSDHIWK\PISRXLQGIK\GUR SXPSHG VWRUDJIIZI K'/J 17% Y A<' urtiw% y b‘zjgh'“‘fg BJ] A
WR KLJK 5(6 SHQHWUDWLRQ LQHW KH D\IXDNUF{ A b E(db e"hg Uk \bkZ +
6 9 3DSDHIWK\RLRIXDQVDFWLRQV RQ 6XVW blée HU—J‘(g e a_ ijhle_fuk_] *
+ L + < + K

$QDJQRVWRSREWRE\ -RIGK\EULG ZLQG K\GUR Bfg \Phkh'; f\}\;qr:@gjuh;;;\;;,?yhd]hh\ tblzgby
RSHUDWLRQ DQG SHUIRUPDQFH\ M VWHKIHP IRX UO W |w ogL_bq kdb_ dhfie dku b kbk

&UHWH VBDSDIJQRVWRSRXORYV 5H(FI—B®\S \}' -ogbas

YDQFHV LQ (QHUJ\ (QYLURQPHQWQWQG (FR H . .
KHUW] *ULG 'DWD $YDLODE GR FDHQ was Ebk' fb mijZie-ggy hlhjhlgbfb ]-"jhz

'‘DWD DFFHVVHG ZIZ ’>K yd- IijXXlV as afegghx @¥kdhlhx h[_jlZc

/JRSHV - $3 ,QWHJUDWLQJ GLVI-V\FUV\LUED(FWEBé HJ%I—?ELS\?VL&Q;L—Q\R/% %Qj’d <o ggbpvdh]h ihesl_0geqog

VIVWHPV $ UHYLHZ RI GULYHUW LF&D® OH BsErRUWXQ

3HF DV /RSHV 1 +DW]LDUJ\ULRX HQNWQ‘(DIJiIX gg Nhq ghk'b fh”_ebjhiZgby Kbkl

[JZIbf_ufb ]b"th]J_]ZIZfl‘F MKkljh\kdhc
(OHFWULF SRZHU VA\VWHPV UHVHD#UBK = j|X0 B Q. ]\hg gdh K <ekghjs QZp

med ij U_fBdZ\bi 2g.
2FKRD /O)QLPL]LQJ HQHUJ\ ORVVHV 26WLP gl\DﬁFg:E I%ﬁ%ecﬁévm Qbrgekiv 14 OZjde\ GLM 0

VPDUW RSHUDWLRQ RI UHQHZDEQH26KRWU 8o

3 :’DUELQ’(R@NDQVDFWLRQV RQ 3RZHU 6\_VW\|_f|1F§);ng+'hBB<I&_"h\Zgb AbgZfbq_kdbo k\hckI\ kbk

« i f Z1j_1ZIh\ _jZlthlgxsbo k i
H\KDQLH¥LJQ RI VPDUW SRZHU JULG UHQHQHE%I—%Q—?#I\F!%[IJZ\]%S_ PU‘

_j\hg_gdkhklhggh
$ HIKDQLRKQ :LOH\ 6RQV 2\ihi ckdbe “migze i i NS " ogheh]bc * OZjvdh

< + K
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5HIHUHQFHVY WUDQVOLWHUDWH®KHUYRQHQBWUXNWXUQLM VLQWH] VLVWHPI

xsuovo \D RERURWQLK J* GW R DeJ YA+ JDQARAK
L QWHUQDWLRQDO 5HQHZDEOH (QH\AJ6 & DAVQ ) Wﬂ,&ﬁ\ HRER YW NE@® WHNKO 6 WDXRW X U
WLFV SYDLODEOH DW KWWSLQZZZdé’HR WV LV TR XD XWRPDW L K\CRIDWORD XQV
GH[ DVS["PQX 6XEFDW 3ULOHQX," &DW, zn‘ééﬁE W'ZLWK YDULDEOH VSHHG' &@QGLI&DWH

DFFHVVHG

(XURSHDQ QHWZRUN RI WUDQVPLNWAMWRQFY WWPX}B%H)UDW_'_WYH%DLH@,@R 11 —DRWKHKDI]K
6WDWLVWLFV $YDLODEOH DWOLRWWISKQVZ 2ZE\BRMEURH ¢6 v B¥EFKHQQ\D HIHNRWUIYEBRDW.YY

WLFV 3DJHV GHIDXOW DVS[ DFFHVVHG SUL €K URERW= ] ]P+QOR\X FKDWDRWRIX RE H!

OLURYD\D }QHUJHWLFKHVND\D VWDWLVV\I_IPIngJRYlgU(JHWR((ﬁéIJ* LFLHQF\ R L BRQALWDKN Y QU T

6RYRNXSQRH SRWUHEOHQLH HKQ\HUQHD»ERBQQ é)%L( MURORP+ND WHNKRRORJ-
7RWDO  HQHUJ\  FRQVXPSWLRQ@ g

KWWSV \HDUERRN HQHUGDWD UX DFFHYV @Q\,\X w 9 9 .X]PLO 9, 9 &K

|—L|

'"HUJKDYQH DJHQVWYR ] HQHUJRHIKMNGQNDQ d/‘N'DMV\% gl gﬁHXU 3 9 3RMWH H
8NUD€QL 1QIRUPDF+.\D VKFKRGHR LYRER] YX\ XVKFKLK HKIOHNWQRV\RD Q'
N

4
HOHNWURHQHUJ+€ RET}NWDPL MV\G.QJRYO\\D(NggggﬁGHW WEHJ QMM S WNENLHORVD OEBL  +
SUDF\X\XW ]D ©JHOHQLP2 WDULHRPIUIVKHIVWDWH $JH RQ QW oN Q

FLHQF\ DQG HQHUJ\ VDYLQJ RI 8NEIWLQBQ %LJ)EQ}WLGR RQpFfbSy 9 9 . X]IPLO 9 9 &
YROXPHV RI HOHFWULFLW\ JHQFLMDW LZKQ FE\¢ R HO F d‘éJbRqu 3 18IILFSHRFLQ.

HNB Y
ZRUN XQGHU JUHHQ wbuLll@ RPERPQRE RU@MR&HDHUHS@QQWMJ\ DQG (Q
KWW S VDHH JRY XD XN QHZzZV DFFHVVH J OR
UL
%

$UW\XK 6 ) ODKRWLOR . 9 6BSMONQLNR % 3LbHG,ShSH $9%% 9D UVEHFIGHQRQHU
VR]GDQL\X HKQHUJRJHQHULUX\XDKQIB(L[KD](I-]!% .%_SE'_H} \/!5 %LELOB%%RBHMMSRZHL
YRJREQRYO\DHP\K LVWRFKQLNRRUHMXHUBUIABSUHERQGLWERQ

WLRQ RI SRZHU JHQHUDWLQJ Q\R‘R“"\U”{QEHLZ DIHVRRDVKH, BPN\LDPD 7 2NDHADURFKL .XV>
EOH HQHUJ\ ~MRXURWY@ SUDF.  'RQ178 2B 0 .DQHNR + 7UDQVLHQW)HGDHGVLV
©(OHNWURWHNKQ+ND «QRQHUJSISVLND XVWDEOH 6SHHG *HQHUDWRU ORVRRBIUIRU W
0D 7 7HFKQLFDO IHDVLELOLWEWWGXER QRO D | @g,@@@ﬁoKkQJLQHHULg@DLQ DYVAH S
VIVWHP ZLWK SXPSHG K\GUR VWRQDHRQIRU D UHPRWH LVODQOG

-RQ5HQHZDEOH HQHUJ\ SS IDEXQHF 6KDNDU\DQ <8 * =S@ODWRIFAL L:

X
=KRX @ &XUUHQW VWDWXV RI UHVHDDEE R WINRKPY VIS BRBHRYHQL\D Y  HWKEEHKWQAR VLV V
DORQH K\EULG VRODU%ZLQG $336UHMQ@+WWEBQU\§\¥ HBM¥YDOO\K WXU ER JHIQGIEHD VDRUGR Y
L QR SS SHFWLYHV Rl DSSOLFDWLR G RIHSRIHU
7LQD * *DJOLDQR 6 G5DLWL 6 VAVEWHRS S/URRDg)\H REAS W KOHERWI G HLFD W RSY @
DELOLVWLF PRGHOOLQJ IRU O RQ@W RIOHDWP HEHIKIR BQ\% @ LILURYDQO\H VLOKUR

HUJ\ L QR SS $V\ F URQL]HG VIQFKURQRXYV PDFKLQ
3DSDHIWK\PLRX 6 9 $ ZLQG K\GBR S)HDSGH R W D&o w 2 A

WR KLJK 5(6 SHQHWUDWLRQ L@ MWK IR IDXNWREGR ﬁéVQI:MQQQ VB RE\DNRY . .WEBRVOR'
((( 7TUDQVDFWLRQV RQ BXVWDLQDEG}R(QUH#LRQDO QRM NRQVWUXNFLL REPRW

KURQL LURYDQQ\K JHQHUDWRHQGEYDJDK H
$QDJQRVWR5RXORV - 6 3DSBVERDILYG KI @ HKLHNWLY RVWL L HKNVSOXDW
SRZHU SODQWY RSHUDWLRQ D GRX '8 HHWDIR B\ D, VQWQWW 0G GHYHO RISIRH QUWHBE |
WA VAVWHP RI SSHPMRWVEGXQINFHY LQ (QHU%\LdQIY(b RIPHRANQFKURQLIHG JHQHRDRIRU HQ

DQG (FRQRPLF '"HYHORSPHQW LPSURYL%J WKHLU HQHUJ\ HIILFEEHQEW\IE G

KHUW] *ULG 'DWD $YDLODEGRFOWQ KWVES | \4ZF( N "WIWI\]KQRORJLFKHVNL(BIRSUREOHSPS Vi
'DWD DFFHVVHG
/IRSHV - $DW]LDUJ\ULRX 1 OXWDOH - 'MBPS¥RFkH uHSNH-R %H]GHOQH]KORRVKIBQOR]F
L QWHJUDWLQJ GLVWULEXWHG JMWHB WS RIQE L@V Fi"J(?zHEW\Hb5L§BZVURM/QRV@I@QL[& SN | R
YLHZ Rl GULYHUV FKDOOH®@HPWD DB EREBW&Q@ LH¥DO SRZHU VXSSO\ L ® O MALSRHOF W

WHPV UHVHDUWFK QR SS OH NWURWHNKQLFKHVNLH NRPSOHNQRL VLVW
2FKRD / ) +DUULVRQ * 3 OLQLPRWMIPDBIQHUJI\ ORVVH

DFFRPPRGDWLRQ DQG VPDUW R&MAHB&NLW@H@UW\WQ(HZGDEpH SkMWVRBHONR 1 10\®LOWH]
DWLR@ 7UDQVDFWLRQV RQ 3RZHU 6WWVHP\SF§ERURWQLPL J*GURDJUHJDWDPL PSIQR\DN. S

VWRWR\X_REHUWDQQ\D >7 KWH F \ Q MKHHW V. IVE R
-H\KDQL $ 6RQV 'HVLJQ RI VPDU*WQEEZ"'UKQ&&@H%%QW%R'%OE‘,XPSHG VW R U D JHU LOOHIOGHWY

;U

VIVWHPV H D LN 9+QQLF NRJR SRO+WHNKQRFKQRJR
'LDI 6 HW DO $ PHWKRGRORJWFR;LRRBW\LFK@@ L?\I%J kB3R Q Q
EULG 39 ZLQEQWUWWRROLFL QR SS SUW\XK 6 ) &+HUYRQHQNR , , O#RQLWKFKH

WRFKRQRVWL PRGHOLURYDQL\D VLVWHP\ X
RXWURXOLV ( HW DO OHWKRGRORDQ R D OFSMLEd) () N kBRIP L " QHVWURY VN RAH *B EFE > ' HW
SKRWRYROWDLF ZLQG JHQHUDMRRUWRRWHP Y MLRY WK WILEXRSWLRQ RI BIKH KABQWN®OF

ODU HQHUJL QR SS V. Rl WKH '@IWHMWHUDEE3@HNKQ XQ WX

<DQJ + /X | =KRX : $ QRYHO ”‘?F‘;@‘”‘L@L']FDU&‘{(SRQ CULQHPDW YLS  (QHUJIRMWIHNDELYRGYMW
K\EULG VRODU ZLQG SRZ6B QBIQ HQMULURQ V\YWMNLR™ 178 +31 oR Ss

QR SS &KHUYR VVOHGRYDQLH HBRLQDPLFE
/LP -+ 2SWLPDO FRPELQDWLR® WDHEHZDAQ R)IY%SD%\%IPQEUDWLP\K JL G U RHWHIR B QIRR M L
K\EULG JHQHUD W WRIQ QDWILRRDO -RXUQD O Bk YWRW \Qd'BJ\R(FKHQL\D > W XAGK HR F F5Q QU

WLRQ &RPPXQLFDWLRQ DQG 1HWZRUBSBEQJ y\ywHP UHYHUVLEOH K\GUDXOLMH WGLWG @R U

(QHUI\ 6WRUDIH SVVREIDWLRQ Jak PEHIL o \(HIRGOALALY bLFURKE Y N LW 1KXUQD OQSHUHGR Y
DEOH DW KWWS HQHUJ\VWRUDRH)FRU.JHN’QHUJéé/W UDJH

SXPSHG K\GURHOHFWULF VWRUDJH DFFHVVHG

$UVLH , HW DO $ PRGHO RI D KQBUWGUWERZHN SODQW ZLWK Z|nkimibeZ UHEHLYHG
DQG FRPSUHVVHG DSBOMQHUBRYMRBRIHHUHQFH

+ $PHULFDQ 6RFLHW\ RI OHFKD®3FDO (QJLQHHUV
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;e[esh]jZneqge jipxbh]jZnbq_kdb_ MWAhEDYORIJUDSKLF GHVFULSWLRQV

KI\hj_ggy _n_dlb\gbo g jlh]l_g_jmxgpd~gmexdv\ kZdgpm€ gZ ihghlex\Zgbo " _j_
_g_jl*€ D < FZohleeh 1 1 Q _g}hlg\ gbhh<<Dkepbrirgbd GZpehgZevgh]h | _ogeq
mge\_jkbl_Im ©0I11% K _jey ?e _dljbgge fgrlggb iZj B hdlidhdyaZP j]e&LM ©0I112

t < + K + * ;b[ebh]j gZa\ + ,661

Kha~zZgb_ wnn_dlb\guo wg_jlh]l_g_jbjmxsbpxsbaek\Zdgydbb*tmgZ \hah[gh\ey_fuo
bklhggbdZo wg_j]bb D < FZohlbeh B<BKQDmegrigdh D < Dm<eekrdgbd
GZpehgZevgh]lh I_ogeggh]h mge\_jkbl_Im ®LOIL1Zrbkgbjey _eeddjjlb_oZgeqg_ i_j_I\h
_g_jl-€0 GLM ©0112 + < + K tgZa\;ebB]]

&UHDWLRQ RI HIILFLHQW SRZHU JHQHU B\QHYJI\QRREAW XSO MQVWY UH QH Z
, , &KHUYRQHQNR 9 6 .XOHVKRANXOOKMWLXORVKHR®D .K3, 6HULBG (OHF
HOHFWURPHFKDQLFDO HQHUJ\ FROYHUVLR@ 1R .KDUNLY 3178 + %LEOL
661

<sAhfhkle ijh Z\lhje\ K\_~ _gby h[ Z\lhjZo $ERXW WKH $XWKR

FZohleeh Dhklyglbg <heh"rtlijprbg¢zZl | _ogeqgbo gZmd GZpehgZeuvdbt | _ogeq
©0Zjde\kvdbc iheel_ogeqgbc egklblml2 eijlhjbkggbdZkizZgpec | _e H
NYPDKRWLOR#JPDLO FRP

FZohlbeh DhgklZglbg <ezZ” bi#bjhibfb”~Zl | _ogbgq_kdbo gZmd GZpbhgZevguc
mgb\_jkbl_I ©OZjvdh\kdbc ihebl_ogbqg_kdbickhpgklzdhm?ju iwken dljbg_kdbo klZg
I_e H PDLO NYPDKRWLOR#JPDLO FRP

ODNKRWLOR .RVWLD QWD RGWHIRY VAHKEKQLFDO 6FLH@PPHYQ BXHU VLW
©.KDUNLY 3RO\WWHFKQLF ,QVWLWXWR? (OUHRMVNVR B RZHW K& CH/S IDRIQWP H Q W
NYPDKRWLOR#JPDLO FRP

Q _j\hg_gdh 1\zZg 1pZigpr*bdzt | _ogeqgbo gZmd GZpehgZevblc@O&gedaygkwvd locg \
iheel _ogeqgbc egklbIml?2 klZjrbc \bdezlfBqgl&Znkltg4pgpece d_e H P
LLFKHUYRQHQNR#JPDLO FRP

Q _j\hg_gdh B\zZg Blhjdwagrrb”rzZl | _ogbg_kdbo gZmd GZpbhgZgebAgukbl logbq.
©0Zjvdh\kdbc ihebl_ogbq_kdbc bgklblml® _leijrdZn_i4juh™~Z&ZHdljbg_kdbo klZg
| e H PDLO LLFKHUYRQHQNR#JPDLO FRP

&KHUYRQHQNR ,YDHQ &DROGHBUWH RI 7HFKQLFDO 6FLHQEFUHADO3IBQLYHUYY
©.KDUNLY 3RO\WHFKQLF ,QVWLWXQWH2RI/HEWKW H UF D3R 2AMK/H 6\WM B DAL RIPYAO
LLFKHUYRQHQNR#JPDLO FRP

Dme_rh\ <ezZ”bkez\ K_jlktmtb@gl £+ GZpehgZevgbc |_ogeqgbc mghblc jkbl_I

iheel_ogeggbc egklblml?a HRHBIFD LD FWRPMUKHHYL
Dme_rh\ <eZ”bkez\ Kzjlklmbggl GZpbhgZevguc | _ogbqg_kdbc \kdghd jkbl |
ihebl_ogbg_kdbc bgklbIml?a YHFKEZUOeD NOYRFRHUKHH

. XOHVKRY 90DGLVODWWXWHEWY\ROWLRQDO 7HFKQLFI®LFQLYMWWY MKW
H PDLO N Y VHUKHHYLFK#JPDLO FRP

Dme_rh\Z OjbklbgZz <heh”bdkbmNgdgl +GZpehgZevgbc |_ogeqgbc mge«_jkbl_I

iheel_ogeggbc egklbIml?a H PDDDO FROEHVKRYD NY#JP
Dme _rh\Z DjbklbgzZ <ez "bfkjimyzZgl GZpbhgzZevguc | _ogbq_kdbd\kdjbd jkbl |
ihebl_ogbg_kdbc bgklbIml? H POLLOD NRPHVKRYD NY

. XOHVKRYD .ULVWLQER YRORCHRWRYDQWLRQDO 7HFKQLFKQ LFQ LG WW VY WAXW
H PDLO NXOHVKRYD NY#JPDLO FRP
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M>D
E 1 F:AMJ?GDH H < ,;1;1D < = DEBB6GGDBBHF H

HP1GD: FH@EB<HKL1 <BDHJBKL:GGY <?GLBEVGH J?:D+B&GH=H ><B
M KDE:>1 <?JKL:L =HC>:EDB

Jhajh[e_gh ¢felZpecgm fh~_ev ijb\htiim §ZjklkgH\rcrZglbevghzj_Zdlb\gh]h "W\Pogg f «Jjp>h%abjgolh gz
\Zglz _ggy Fhf_gl gZ\ZglZ _ggy gZ Idjhtehzbaed b\ \jlalZe_"ghkle \eA dmlZ chihZglh\hjhdmhhzagZe-lbqgbf
f_lh~hf AZ j_amevlZIZfb ~hke«""_gbo_ejhpljkt\oZh>qg\dagZq_gh jZpehgZex\geggihlkglZ[lolhlp JmiejlZggy
jhlhjz yde aZ[_ai_gmxlv klZ[secaZpyxdgZ\bitdbZhZ j1dgpgh_n_dlIb\geklv ipcVhZ2endb_jklZ| ]

Dexqgh\s keh\Ahlbevgh j_Zdlb\gbc "\b]lmg \_jKiZd-thy2*ZktZevefqg_ _Imex\Zggy |1Z klA[-g+A2FdQ9yy qZk!
Mblmgz _g_jlh_n_dlb\geklv

JZajZ[hlZgZ bfblZpbhggZy fh”_ev ijbdbr"gZkhkgtX dZagdeevgh j_Zdlb\gh]lh mygblialf_eyjbkJIbqg kdhc gz
Jimadb Fhf_gl gZ]ljmadb gZ djb\hrbi_ ddXigldizf kdgZeldimN\ez _]h ih\hjhlZ jZklbdb4Z&dhZnfhIBghf Ih
j_amevl|ZlZf bkke_"~h\Zgbc we_dljhf_b¥Yagheg_kibé _ighmukkZpbhgZevgu_ kihkh[aZklhiuebjjhsZgby jhlh
jZ dhlhju_ h[_ki_gb\zZxI| klZ[bebaZpbkyqdkhhinb\ZZIs vgg_jlhwnn_dlb\ghklvZgiréddZ klzgdz d

Dexq_\u_ kehA\glbevghtj_ Zdlb\gbc "\b]Zl_ev kbZgpbhdggyeh2_ &% | _]Jmebjh\Zgb_ bhkiZ[bebaZz
\jZs_gby "\b]Zl_ey wg_jlhwnn_dlb\ghklv

$ VLPXODWLRQ PRGHO RI WKH PRE KL IQH WRAMEIQH GF KBIOX EW BB € € WHR \I R BRIX\Q W HW K B FSSHHIG RAGD
WRUTXH DW WKH FUDQN RI WEH QRDLRKL @ WREHN D@ G K DR.IU U WS R AWIDAV QP \ W I/ FIDEDO F K /KW € ¢
UHVHDUFK RI HOHFWURPHFKD QLFID® \8 K R FHI/W HR QDI OWRKHHWEGRG KHRALKWKUHR ¥ RGHR D WDHHE RR W
WKH FUDQN VSHHG DQG WKH NLQBLHQ@RLURG WLKHH AHCAKUW D H AWREFHS B0/ DE/L O LGW LR IHDIRSOWLIQH P L
FKDLU RQ WKH EDVLV RI WHRKWRPIRWHEDO UHTXLUHPHQWY LV H

.H\ZRUGAZLWFKHG UHOXFWDQFH PRWR U VMPKO P E RIQQ PIRWGRHFN DGEM K WBAR HHION LIGIGVSW B 6 L ¢
HIILFLHQF\

<klmi< kmqgzZkgbo riZglh\bo gZnlhXgZkrratgbozZjZzdl_jbklbd €0 jh[hgbo j_"bfe
gZkhkgbo mklzgh\dZo \bdhjbklh\mxIMZI\ fAkogdlghim fh”_ex\Zggy Keen \e /N
g_j_lmevh\Zge Zkbgojhgge ljbnZageg_%¥ adgm\btdmgbdeklv gZmdh\bo ijZpv
ihim geklix \on ~h d<l ?e_dgjhitybiimgb @
\_jklIZl Jhc”Zehd ijZpxxlv \ mfh\Zo i_jem boxgk]@ZI}e jhajh[e_ggy efelZpecgh€ fl
gZ\ZglZ  _ggy 1z as agZqgbfb \\gkeppgzibzZdlb\gh]lh ijb\h*m a gZ\Zg
fZdkbfZevgh]h « imkdh\h]h fhf_gle\ ¢&a)\Zkljbgbdbcrey \_jklZl JhcrZedb "hk
i_jeh~ €0 jh[hlb \ j_"bfe ohehklh]h bdfmtmch¥h jh[hlb [Z hpegdZ fh'eb
g_"h\zZglzZ _ggy ijba\h”ylv “h  \baddjbkdgggy m kdez”e \_jklZl JhcrZedb
_g_jlh_n_dlb\ghkle ijb\h*m « g_hilblZelZphtmz fh”_ev ijb\h” m \_jklZI| Jhc":
\bdhjbklZggx _g_jlhj_kmjke\ > @>jhajhlrefrgZz m k_j_"h\bse 0$7/$% + 6L
j_]lmex\Zggy qZklhlb h[_jlZggy ~“\b]mybkdhjbkiiyoyigh [*[e<hl_db 6\P3RZHUG\\
gZklhib h[_jlZggy djb\hrbiz "ey ""Zd&hd _bMdltbk} ij_"klZ\e_gZ [ehdZfb
\Z eb\bf » g_h[oe"gbf "b\e_ggy 7TKUHH+3KDVH 6RXUFH

| _jki_dIb\gbfb ~ey 1Zdbo h[T}dle\ }bZzjkhgoglZggZijm]b 8QLYHUVDO %ULG]J
_e_dljh™M\blmgb :> a i_j_I\hjx\ZqzfbZqBgbhli650 @ g_kbf_ljbggh]lh gZis\ijh\e~gl
Zevl_jgzlb\m ydbf kl\Vhjxxlv j_]Imevh\iZgelkbjgdbZgZge &RQYHUWHU ANZIgbde\
\_glbevge Mblmgb K> a _e_djhhizdg3dABNVILWLRQ 6HQVRU j_ImeylhjzZ
a[m”’ _ggyf Z[h a[m”~ _ggyf Ve ihkleBghHHZ]§RQWURO j_]Imeylhjz nZaghlh
K>IF Z 1Zdh™ \ _glbevgh j Zdlb\ge QBQMWUOR®J> fhf glm gZ\ZglZ  _ggy \_jk
> @ HklZzgge \ ihje\gygge a :> [cevr iTRUTXH ZI2dghdhf "ey \bfejx\Zggy kljmfi
fzxlv \bsbc gz dh_nepe}gl dhjbkghlele *¢y&1Z kih b\Z}Ivky OXOWLPHWI
DD> 1Z f_grm \ jZab Ijm~hfekDekmkZighgy ijb\h~hf a <J> a”eckg>
\b]hlh\e _gge > @ <Zjleklv <J> <klhkbkl gbhXxqZd gm\Zggy ydZz j_Zeeam} |Ijl
K>IF > @ Lhfm Z\lhjzfb > @ aZijhjihlgheXxghggyey aZz kljmfhf gZijm]hx 1z
ijb\h"m k\_j~eh\bggbo riZzglh\bo\fbdZkdkes\ 1Z \bfdg_ggy ie"dexq_ggy
\bdhjbklh\m\ZIb \_glbevgh j_Zdlb\ghh[dhldpb¥d> ~h ~*_j_eZ gZijm]b 1Z €€ \<~d:
gZklhlz h[_jlzggy ydh]lh afegx}lvky >kdligbdhxiheh _ggy jhlhjz \bagZqZz}
d_jm\Zggy \ aZe_"ghkle \e" ihdZa+\ "aglzdaw\diyghj hjdxhjz ih \e~rghr_ggx ~h ihqg
az "_[elhf k\_jreh\bgb sh “halhebdéw]hea\dsdblbggy ;ehd dhgljhex qZklhlb jh
DD> "“\b]lmgZ <« _g_jlh_n_dlb\geklv jhIhRhi} \gZklBIm h[_jlZggy AVW]hbahz&Z}
lhcrZedb I1Z _e_dljhf_oZgeqgh€ kbkl_dEkhhpmehimilZggy d@p\Hibipvhfm qzZklhlZz

H[%jmgIim\Zggy fh eb\hkle \bdhjbkilzegg\y g X_pklZl Jhc”r*Zedb ih\bggZ [mlb |
kdez”e \_jklZIl 1hc~Zedb fh gZ ajh[BkBl gZh hkyghd¢Zgv aZ olbebgm

«<E 1 FZamj_gdh H < ;e¢[ed < =o0Betpdihgdh H RbD
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cehd fhf_glm gZ\ZglZ  _ggy j_Zeesam}LiZ[phpbggnciebl dmle\ dhfmlZp<€lml> gZ ch]
aZe “geklv fhf_glm gZ djb\hrbis a}bAlROBY |fnED>
\ _jklzZl TherZzedb \e~ dmlZ <ch]h ih\hé'/tllmbf/\y_dg‘m (gj < <
jhajZoh\Zgh  ]jzZnh ZgZe-lbqgbf |HlGgaHéS fe~ Kk hl o} d<I| d<|
AZe_ _"ghkle fhf_glm gZ\ZglZ _ggy \_[jKiZ[E]hc{ZedDh
\eA dmlZ ih\hjhim djb\hfe)Z ghfegZeVghTt
k_j_"gvh]lh agZqg_ggy pWhj}h fhfd® I
chlh af_gr_gbo al/q_dVg Og; Odjg
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04j O4jg ithdZazZgh gZ jbk
% R AZ j_amevlzZIZfb "hke<”"_gv \bagZq_gh dm
50 1 —e— Mkp1 \i f s f yde azZ[_ai_gmxlv jh[hlm "\b
—a.—m}{pE a \bkhdbf agzZq_ggyf DD> « ijb pvhf
—— MKp3 N .. .
0] gZklhlz h[_jlzggy g_ i_j_\bsm} ~himklbfm
= f "m qzklhlb djb\hrbiZ \_jkiZIl JhcrZedb
% =) >ey pbo dmle\ dhfmlZp+€ jhajZoh\Zgh a.
g 0 qzZklhlb h[_jlZggy jbk 1Z DD> "\b]mgZ |j
0 fhf _glm gzZ\ZglZ" _ggy
40 V 700
20 *,
1 a00 - *
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6 an 5”” “'“--_,__‘
e o 400 \
Jbk + AZe_"ghkle fhf_gle\ gZ\zZglZ _ggy% -
]hcrZedb \er dmlZ ih\hjhim djb\hrbiZ = 300 “'\
3
>hkee""_ggy j_ bfe\ jh[hthgnkimjZpe: o) *e
ihim gekix d<I aZ gZijm8b "b\e&_gg\ p
ijh\_~ _gh ~ey \_jklZl JhcrZedb \ 104
04; Oudjq dG fhf_gl «g_jp*€ ijb\h
dif k i_j_"~Zlhqg_ qgbkeh N 4#mdlhjz 0 20 40 80 &0 100
>hkee~"_gh \ieb\ dmle\ \fbdZggy <+ \bf . Mec. Hu

gZklhlm h[_jlZggy "“\b]mgZ =+ djb\hrhiizk 1Z+ BPDegakkiM h[_jlZggyfai>gint
J_amevlZlb ~hke<~'_gv aZ ihklecghlh dmlz dhfmIg%p\Z8!Z _ggy
d \bfE\f f |J_"k|Z\e_gh \ IZ[e
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>7Zge sh gz\_"_ge m IZ]Je k\ergRlykigHh JhcrZedb \klZgh\le_gh sh j_]mex\
fh eb\eklv j_Jmex\Zggy gqZklhlb h[_jlzggiymrZpt@gidbla\h~blv ~h afegb ihlm ghkl

NeZiZahge jZ™ k J_]mex\ZggyipgZkpivitbfm DD> _e_dljhijb\h m \_jklzZI ]I
h[_jlZggy <J> \ pvhfm ~«ZiZahge "ha\Wzgyk}hVyfXIDdeZiZahge
DD> "\b]lmgZz lhdzZzazgZz fh eb\eklv klZ[eeesaZp-€

>hkee"" _gh \ieb\ fhf_glm gzZ\ZglZ'hlgdgyZggy djb\hrbiZz gZ je\g- h[ o\ a:
\_jklZl ]hc~rZedb gZ gzZklhlm h[_jlZggyZdjpboghzbiggy \_jklZl JhcrZ8gbreyohf

8 <\ f oot [ |1Z €€ klZ[eecaZppx]Mmbx\Zggy gZijm]b "b\e_ggy m o
afege gZijm]b "ble_ggy I1Z][e « <
10 le"oh”b ~h j_Imex\Zggy qZklhlb h[_jlZ
an-a———* . reyohf afegb gZijm]b “ble_ggy [Z dmle\
". azZ[_ai_gmxlv |_ogheh]eqge \bfh]b ~h
084 l]hc”rZehd sh "“halhey} j _dhf_g"m\zZlb \
j_Zdlb\gbc ijb\h~ 2ey \bdhjbklZggy m €0 k
064 Kibkhd e<sl_jZImjb
g ;hedh < Xhajh[dZ [Z _dkiemZlZpsy gZnlh\bo jh”
[_—i < K ;hcdhD J_Ze ljegl + k
é[}.d- ?lhjh\ : <evl_jgZlb\gh_ ijbf_g_gb_ b fh”_ebjh\.
\_glbevghlh we_dljhijb\h~Z \ rliZglh\udkkK\Z bggt
guo mklZghtdZo ?]hjh\ : K MexfALhm¥u J=M
g_nlb b ]Zaz bf B F =m[dbgZ % + K< \bi
0.2+
Dmag_ph\ < <_glbevgh bg"mdlhjgu_ MblZl_eb
< : Dmag_ph\ < : BmlavfbBarZl_evkl\h FWB
* k
D'DD " 4o e 80 100 Ehabgkvdbc H-hXe+”  _ggy _e_dljhijb\h~m rlZg]h
leb[bghgZkhkgh€ mklZgh\dthb X Ehabgkvdbc
Me. Hy ; K DZem gbc : < FlIZeygeqgZ _e_dljhr"bgZfedZz

R f bi Ijh[e fb kmgZkgh€ _e_dljht_Qgedbzt +
Jbk + AZe_"geklv DD> <J> \e~ fhf_glm g|ZTZgIZ _ggy
Ze bkl_fz Z\lhfZlbggh]h d_jm\Zggy jh[
LZ[ebpy + <ieb\ fhf_glm gZ\ZglZ _ggy, 4q K%ﬁeb[bgghlhflh\h€ mkizgh\db_pImZom\Zg

lhcrZedb gZ qzklhim h[_jlZggy djb\izp+¥ IZefl ZklZ[*ezeyj ; K DzZem'gbc : K G@mid €rbg
ijb8 YDU ij >hg_pvdh]h gZpshg | _og mg laog*&KZ j» _Bejdljh
0. 8 FR 8 YI A ] _lbdz + + < \bi + K
dj gb"_¢ FhkdZe gdhwe dljbgq _kdbc ifb\&~ FhkdZexgdh
gZijmlb 477
3 G R 8 i F :dZ~_fby + F _ _
dj dj ;e[ed H 1Z1 MdjZz€gZ <_jklzZl lhc"ZedZ a j_
h[ o\ gbf ijb\hAhH < :e[+d K < AZcq_gdh < = Debf
‘g@
O4jq Q _jguo BFK"_ebjh\Zgb_ we _dljhf_oZgbg_kdbo mk
ODWODE 6LP3RZHUB\VVBHRYV @_ 65X O LGND
04, lj_kk KI[ Ibl_j + k
) 5HIHUHQFHV WUDQVOLWHUDWHG
o
. %RMNRSR]OREND WD HNVSOXDWDFLXDH QDIWR®
Odj YHORSPHQW DQG RSHUDWLRQ WRI RAEDILHOGVC
s

(JRURY $8®\XPG]KLHY $ 6 $OWHUQDWLYQRH
) ) _ PRGHOQLURYDQLH YHQWLOQRJR HOHNWURS

J_amevlZlb jhajZomgds\ ihdZaZeb gRyBIZ[D&MNRKPIYVRVQILK XVWDRDRWINDXK B@G
gZklhlb dheb\Zgv djb\hrbiZz gZ je\ge VLRK®OWLHQ RI D YDOYH HO HEFMELIGI XDLWHY @

afege gZ\ZglZ" _ggy \ /\-Z|Za(h(gg. 7UXG\L 5*8 QHIWL L JD]D>BRRFHMHGXEN ®RD *XE
/\hky]z}lvky J_]mex\zggyf gZIjm]b %WJQBQ B%DWH 8QLYHUORWNRKRI 2LO QARG *DV
NeZiZahge « < X]QHWVR\QH)QWLOQR L Q G X N WsRBZ Q WLFHK H3GY LU 1D @V

<bkgh\db WDQFH PRWRUV@ ORVNRZ ,]GDWHOVWYR 0(, 3

Jhajh[e_gh efelZpecgm fh"_ev |Jb\th11\Q\VNJ\ILIZI<x 'RVOLG]KHQQLD ARHENWURS
]lhc~rZedb a \_glbevgh j_Zdlb\gbf "\bgﬁ?h\%hQ‘RQ MRV QRL XVWDQRYN\ FIHWHBIUFBDRIG

] L . FKQD HOHNWURG\QDPLND 7F
ij_"klz\e_gZ [ehdZfb ""_j_eZ "b\e ggy DVQRL H OHMNH/F & R WHHINGK GIIONH F \W 9|

\bijyfeyqz +g”mdlihjgh€ fZrbgb _kh 4/'1 ng@éLhFDo LVVXHV Rl PRGMU@ HOHFWULF
gZie\ijh\ergbdh\h]h I_j_|\th\ZqZ ZIgb
iheh” _ggy jhlhjZ j_]meylhjZz qzklhlbomc[\Dsz$gg 6\VWHPD DYWRPDVRIPK @R KD QKRR

. s r N . DWLRQ &RQWURO VE\ZIHMIS $HO O
kljmfm gZ/\ljm]b ihim ghkl de kih 2 PDWLRODXORYL 5OWOIMEAVL 'RQH
[ehdhf az\"Zggy fhf_gim gZ\ZgiZ ' _ggy ob T WHNKQLF K Q RKRR \KIQHL i @ LNV
ey aje\gh\Z " gh€ \_j|(|Z| ]hc"Zedb HQHUKHKWENBQWLILF ZRUNV RI 'RQHW N DML R (

AZ j _amevlZIZfb “~hkes”” gv jh[hqb'@ULJ]Hbe@QHFWULFDO HQJLQHH@L Q'R @BV SR
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ORVNDOHQNBGHNWULFKHWNDHBWUYRGGULYH@KHBRYNKRGHWOLURYDQLH HOHNWURPHXDQLFKHVNI
$NDGHPL\D 3XEO S 6LP3RZHUB\VWHP¥6 LPKICFDWILRA RI HOHFWURPHFKI
%LELN 2 9 SNUDWQW KRLGDOND ] UHKXORYIMQUWWODHRGRIFP3IRZHU\WWHPY DQG3BHRXOLQN@
FKLQH VZLQJ ZLWK DGMXVWDEOH GULYHQ@ 33¥BWH QM BGWQFRHWHUVEXUJ 3LWHU 3XEO {

GZMecreZz UHFHLYHG

©;e[e*h]jZnsqge jekb]jZnbq_kdb_ WihEDYbLRIUDSKLF GHVFULSWLRQV:

HpegdZ fh eb\hkle \bdhjbklZggy \_glbevgtbh]jmgd& bmgkdle z"*« \_jklZl ]hc”*Zedb E 1 FZ:
H < ;e¢[sd < = Debf_gdh F H <Rkghdg@hbM ©0I18 K_jey ?e_dljdgjnsf fazggtpglZzi_¢_
I\hj_ggy _g_jl*€ = O GLM ©0I112 K + < £ ;e[esh]]j gZa\ * ,661

Hp_gdzZ \hafh'ghklb bkihevah\Zgby \_glbevdh]glZdllx\gdo khklZ\_ klZgdZ dZqZedb
E B FZamj_gdh ? < ;b[bd < = Rbkb0§_gdh <Fkdbd GLM ©0I118 K_jey ?e_dljbqgge fZrb¢
dljhf_oZgeqg_ i_j_I\hj_ggy _g_jl*€ + O + GLM ©0I1%2K + +* ;b[ebh]j gZa\ ,66

(YDOXDWLRQ RI WKH XVH RI VZIOWWKHGP DRIOXFM DQFNLRRWRWD\L. U XQLWELN , 0D
9 + .O\PHQNR 0 2 6KIMOQHIHWRLQ RI 178 .K3, 6HULHWG (BEAWW URPOG FRDPKIEQ
FRQYHUVLRQ + .KDUNLY 178 .K33® + + ARLEOLRJUW + 661

©<e”rhfhkle ijh Z\KAjA_gby h[ Z\$lHR&XW WKH $XWKRUV?2
FZamj_gdh E_hge” *h@fldhj\dagogeggbo gZmd ijhn_khj aZhljhhm\dgg\-dgbehkbke f 1gklbliml
_e_dljh~"bgZfedb GZpehgZevgh€ ZdZ% fe€ gZmd MdjZ€gPDULO POLQV#LHG RUJ XD

FZamj_gdh E_hgb” BhWddhjbgogbqg_kdbo gZzmd ijhn_kkhj aez\dhmkshZgblg ledifowkb k| _f
BgklbImlZz we_dljh*"bgzZfbdb GZpbhgZevghc ZdZ™ MidpZzbgu gzZmdl_e
_ PDLO POLQV#LHG RUJ XD
OD]XUHQNR /HRQLGRFWRBRYRFKIHFKQLFDO 6FLHQFHW SXWOWP B QR HR/IV RQWH FAHUDRSP |
6\VWHPV R WKH L, QVWLWXWH R (WHRYQDRG\@GBEPGHWP\ RRI WeKFH. H QPBH V R 8
_ PDULA@V#ELHG RUJ XD

;o[*d He_gZ <ZkBEg\Vdg2rZl |_ogeqgbo gZmd "hp_gl kjE[sbxbdAmdhene ke dljhf_oZgeqog

kbkl_f 1gklblmIim _e_dljh~*bgZfedb GZEpgQgde Wgh € €gdbz ~__fe _XDOLO ELELN#L
;b[bd ?e_gZ <Zkbd¥g\W®d2Zl |_ogbg_kdbo gZmd ~hp_glljrkirgjsdchZreqgwe khljhf_oZgbg.
dbo kbkl_f Bgklblmlz we_dljh~bgzZfbdb G2 pfibibg Z e vggdhra d ZM&AjZbgu I_e

_ PDLO ELELN#LHG RUJ XD

%LELN (OHQD &DQ®LEMWH RI 7HFKQLFDO 6FLHQFHWHD3IKFK" 211LFFHUQ W1 'GHSDLURW
(OHFWURPHFKDQLFDO 6\WWHPV RQDWKRV , @V WU WEK WIHD WRIR QKDF VBRGMH P\ RI1 6FLHC
_ ERDEQON#LHG RUJ XD

Debf_gdh <edlhjey =jbgZjmddbc ~hkee~rgbd eZ[hjZlhj+€ jhihjghteh*bgKHKstr| D hgZakdb e

| _ogheh]ec | _e _ PDLO POLQV#LHG RUJ XD
Debf_gdh <bdlhjby =jb]lgi@myggaic bkke_~h\Zl_ev eZ[hjZlhjbb jhjh¢kldd]hbbgkbllmIXZh
gZmdb b I _ogheh]lbc |_e G RPDKO POLQV#LH
.O\PHQNR 9LNWRULVPLHQWRULFYQBVHDUFKHU RI /BERWHVRUHBI SRMWMRW X\\Q B PR IF
THFKQRORJ\ WHO POLQV#LHBDROJ XD

Rbog_gdh FZdkbf Heglh\bg \**"eem _e_dljhf_oZgeqgbo kbkh~fbdggkidbmOGZpedgZevghe€

ZdzZ~_fe€ gZmd MdjZ€gb |_e #LHG RUPIXIDO POLQV
Rbog_gdh FZdkbf Hebdh\bqgj hi*_eZ we_dljhf_oZgbq_kdbo kdbl§h b @HkddbmEGZ mbehgZev
ghc ZdzZ”~_fbb gZmd MdjZbgu 1|_e OLQV#LHG RDUOXDP

6KLKQHQNR ODNVLP QDHIRNYUFRI '"HSDUWPHQW R (OKH WQ\RW H\W K VGIL RD @ OH FWH R
WKH 1DWLRQDO $FDGHP\ Rl 6FLHQFHV R PBINLUD LRYML QWHOHG RUJ XD
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M>D
< & I?LIMRBIGG ?GHDL:?< HB R?KL:DH< G K IJHDHI?GDH

MQ?L IHL?JV HL <UKRBO =:JFHGBQ?KDBO < J?=MEBJM?FGOQKBGOJHG
><B=:L?EYO

Jh[hge o0ZjzZdl_jbklbdb qgzZklhlgh j_]lmregudhFghlhb]highgojsh “b\blvky \er qgqZkdhdgB]ha iZjlh\ghfgbf
*g\_jlhjhf gZijm]lb « rbjhigh «fimevkghph&ajfZamémxdky a mjZom\Zggyf ijhkihgibghdk kdeZ YE\bO >ey
1Zjfhgedb sh \jZoh\m}Ivky \bdhgm}lvkyihhdghoxmgbdfeZ aZfes_ggy a \bdhjbkldgyj_ dklidee dkgy
_e_dljbggbo \_ebgbg “ey dh gh€ jhalZgegohhi€ |oeVAgl&vgh€ lhqdb 1ZjZf_ndh&olhfddhe\bgZqg_g-
mjZom\Zggyf gZkbqg_ggy fZ]lgelhijh\hfimim \bHiklgipggphlhjZz AZ ~hihfhlhx gfigyha&frr ckHkev¥d i_j_oe" \e
mfhigbo ~\b]lmge\ ]Zjfhged ~h j_Zevglylhgh\btikigme_gh¥hozZjZdl_jbklbd hljhZZghb +d&gZbFf_gbo \
j_amevlZle fhr_ex\Zggy

Dexgh\e kelZMbgojhggbc “\blmg qZklhlg_ d_jmazZghgys Jizhkigphh iZjzf_Ijb ko_fb azbeggzZggy fZ
fhr_ev _dki_jbf_glZevge "hke+*~"_ggy

JZ[hgb_ o0Zzjzdl_jbklbdb qgzZklhlgh j_]phglgjmhfHM\Mb]Zkbegyo iblZ_fhlh hl qgzZkhAlghky ik_R)\lhghfguf
bg\_jlhjhf gzZijy _gby b rbjhigh bfimevkghcjZkabdypdbxlky k mg_Ihf ijhkljZgkd\ _Jgghhgbd_kgdbo
khklZ\eyxsbo >ey mqgblu\Z_fhc ]ZjfhgbjddkquulihigyL IkkjjZaghc ko_f_ aZf_s_gby #hbilihckah\zgb _
ij_"klzZz\e_gby we_dljbg_kdbo \_ebqthgljey dihc*y& jjakkhggh j_]mebjh\hgdhec Kbgfib khajxflkl\mxs_c
lhgdb hij_~_e_gu k mqg_Ilhf gZkus_ghbly YZllgkd hgithyh’hziz \ h[fhlid_ jhlhjz KdBEethsvybylhkrms_klley_lk
i_j_oh~ hl mkeh\guo "\b]Zl_e_c 1Zjfhgbd\bdzljekevghiimeg_gh khihklzZ\e_gb_ hagnfidlggbklbd
wdki_jbf_glZevgh b gZc”_gguo \ j_azgdwiZl_ fh”*_ebjh\

Dexq_\u_ keBkBgojhgguc *\b]Zl_ev qZklhlgh_ @gjki\eggh_ \jifhlglgu_ ]Zjfhgbdb izZjzZf_lpbko_fu aZ
fZl_fZlbg_kdZy fh”_ev wdki_jbf_glZewgu_ bkke_"~h\Zg

7KH RSHUDWLQJ FKDUDFWHULZWLA RKMUR QRKTVX A R W\RFIR IQMVE U IRIGKE BID 1D X WR Q@ PR K R/ QY RHQWHIH
SXOVH ZLGWK PRGXODWLRQ DBFRXQMFWXMHWWED MD WLEH LKDWR RIP Y E GHRIAHSR BDQWR Q L) R U WK
VXEVWLWXWLRQ VFKHPH LV FBQFYVHDWHD XRQ QR DV KR PISO HBWRR @ VO RTX BRWQW LK@ GIIRU  FHD|
SDUDPHWHUV RI WKH FLUFXLWURI GHW HRFPLLIDHH\GS /O GILQJ § RAAKIYIPFORIRHOAL FV K IHU ¥ R MWK (DIVEL R/ @
WKH FXUUHQW LQ WKH ZLQGLQKRRBI R KHX §IRWFRV LEWMLR)Y B K\W UMWY WR @ B GL P RAVIDREUHY | WHRP WAKHE
FRPSDULVRQ Rl WKH FKDUDFWHURQ® URX RE W LI) WG VYO WUR P MQRMXODWLRQ LV SHUIRUPHG
H\ZRUIGQGXFWLRQ PRWRU IUHTXHQFLFWRQWIXR® D U 5 D MH PDWWHHHAND SR B QRHRARBHHDW D O VW X

<\_" gb<k_[he__ rbjhdh_ ijbfijgkgZgkI\_ggh \j f gguo ]Zjfhgbd <
gZoh”~bl j_ ]Imebjm_fuc Zkbgojhgguc badexsdbjdijbf\hh \ J:> ijb Zfieblm~g
Wl k ihemijh\h~gbdh\ufb ij h[jZph\dAébelgfBgbb gZ f _oZgbq_kdb_ o0ZjZz
gZklhlu 1Q Kh\j_f ggu_ 11Q gZ [QA&d]lzl,*&y7 jzkkfhlj_ g \ > @ >ey lzd
ljZgabklhjh\ ihalheyxl |j Zebah\u\Z]jvimedbhphggby \uiheg g ZgZeba wg_j]_|I
jZpbhgzZevgh_ mijzZz\e_gb_ = rbjhliglh iefitueovkgimdzZazl_e_c > @ < Ih™_
fh meypbx RBF < hlebgb_ hl Zpiedlkhphhagh hij ~ eblv \ebygb _
j_Imebjh\zZzgby RBF oZzZjzdl_jbam_Ilkikh\hd&mighllbf <l<= gZ wg_j]_Ibqgq_kdb_ i
\ukrbo \j_f gguo ]Zjfhgbqg_kdbo <4fb gR8B8FH 9 ]mebjh\Zgbb > |Zevguc Z

ihjy~dh\ HrgZdh gZebqgb \j <f<ggwdkmdbgpdpbc fZ]gblghc bg"mdpbb f
ihjy~dh\ \ djb\hc iblZxs_]h j_]mebhmgfgc gbke_ggh ihe_\uf f_Ih*hf > ¢
Zkbgojhgguc "\b]Zl_ev J:> gZijy _fgbwonghhgd\luo ij_h[jZzah\Zl_e_c \ hik
kha~z\zZ _fuo bfb \ukrbo ijhkljZgkbelmgallh jh~rZ nbevljh\ ihl_jb hl <l<=
1Zjfhgbd <l= ijb\h~bl d ih\khikgBExblv hl hkgh\guo ihl_jv | _ hl

we_dljbg_kdbo b fZ]gblguo ihl_jv ghfhhgZlegqgglbxfhsghklb *"\b]zZl_ey > @
gZ]lj_\Z kgb ™ _gbx wg _j] Ibg_kdbo ihdzBZEvw ¢Z[hbuHij "~ eblv \ebygb_ mqg_
mqg_|Z wlh]h g_h[oh~bfZz bgnhjKEpbdmighklb <l<= bf_xsbo f_klh \ gZklh
wd\b\Ze glghc ko f_azZf_ s gby ~\b]lkl_eRBFfey Jkelthih\Zgb f gz wg_j]l_Ib
ki_dljz ]Zjfhgbd ijb iblZgbb klZlhjgudhhZhlthld eb @: >

Qlh[u hp_gblv wlh \ebygb_ \ qZklghFZkghfiggu b j amevlZlu bkke_ "h\Z
g_h[oh”bfh ijhzgZebabjh\Zlv \ha”Klckdtkgh gZf_lh"m kmi_jihabpbb i_
"blZl_ev \uoh”~gh]h gZijy ' _gby bg\_jlhjmebggZyuclhZkbgojhgguc ~\b]Zl_ev a
dhgdj_Ilguc ]Zjfhgbq_kdbc khklz\ > @h¥xhdimtghklfkxl mkehlguo ~\b]Zl_e_c

> @ ij_"eh _gu f_Ih~bdb jZkqg_Ilh\ gmglylu\gdxsfibo khhi\_IlklI\mxsbo <<= <
gZebgb_  \j f gguo ]Zjfhgbd \ | Ahmejbjnw_ fudZ "uc mkeh\lguc ~"\b]Zl_ev \
Zkbgojhgguo "\b]Zl_eyo J:> gh \ yzhphgbldb*bdidorklzZz\e_g klzlhjghc p_iv
\ebygb_f <I= fZ]gblgh]lh ihey \ aZahjkhihdogigh&bdk mkeh\guo jhlhjguo dhgl
ijZ\beh ij_g_[ji_1Zxl eb[h mdbllluj\izaxI "~ _ckl\mxl lhdb kKhhi\_Ikl\m
ijb[eb _ggh Mqg_l \ebygby kh\hdmighkkb Zgkdkbgguo ]Zjfhgbd Ijb wlhf izZjz

¢ <K I_ljmrbg J G ?ghdlZ_\ H B pfdklizghh G K |
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ko_f azf_s_gby mkeh\guo "\b]ZIl_e_¢~_ jbkey ]Zjfhgbd \jZsZxsboky kh]eZkg
bkdexqZy Zdlb\gh_ khijhlb\e_gb_ h[fm(% '%'i?dhg?fl\ggdhcz + rey ]Zjfhgbd

dZ ~hc jZ[hg_c |Ihqd_ “bZiZahgZz '\gloy

f_gyxlky \ Ihf gbke_ b \ke_~klI\bjZsgxsb@ky \klj_qgh d hkgh\ghg ]Zjfhgbd_
gZkus_gby fZ]gblghc kbkl_fu b \ul_kg_gby Ihdz \

h[{fhld_ jhlhjz > @ b bf_xI jZagu_ \_eWwahgdIfegph agZq_gb_ lhdz klZ
jZaebgguo ]Zjfhgbd Ihwlihfm g¢Z khﬁl_\f_lklhraiés _c ]1Zjthgbjdtkkgblu\Z_Iky ih
bah[jZ _gu dzd g_ebgeygu dZ "h

jZkkfZljb\Z _fhc gZ]jmahqgh j_ ]mebJH\'PdeH‘r?c lhqdb

wlb izjzf_lju ij_™\Zjbl_evgh hij_"~_eyxlky ijb 38

\uiheg_gbb we_dljhfZ]gblgh]lh jZkq_IZ mg_lhf w
;<Zhjhflh\§lljlél\mxsbo agZq_gbc gZijy _gbc VAZS"”‘E’M\ v w O

1"

Svar | bw &w 5 ow
QW

v wd\ )

|
QW

Q\:/\D\é\m “&w T ew Qw

\ @WD
Sow bw T ew 5 Ow

Lhdb, v, jZkkgblu\Zxlky ba mjzZ\g_gb

we _dljbg_kdh]lh  jZ\gh\_kby khhi\_TkI\m
jhlhjghlh dhgimjz

&qup

bw  ew s ow
\/5CQV\D ow "5 w5 Qw
GZc™_ggu_ lhdb iha\heyxl hij_~_eblv

" \m __agzZg_gb_ Ihdz klzlhjz j_
Jbk + Ko_fZ azZf_s_gby mkeh\gh]hc"\b],qlp —ggh
]ijhgbdb k mqg_ Ihf ijhkljzgkl\_gguo ]1Z] ing
QZklhlz \jZs_gby <I<= hij_~_ey_lky ih Qihg
\ujZ"> _gbx ' 1 ' Q
Q
Q T W + Zdlb\gmx ihlj_[ey_fmx fhsghklv
vo Y D"S B T
QJhg
1" _1 £ gzZzklhlZ hkgh\ghc ]ZjfYgldb IhdZz 3 : 3Q
ghf_j \j_f_gghc ]1ZjfNgbdab hlghkbl_evgZzZy
\_ebgbgz ijhkljzgkl\_gghc ]Zjfhgbdb anuffZJgu ihl_jb \dexqZxsh_

+
< dzZqg_kI\_ ~hims_gby ijb thbeh\Z@UgHgO Kdb_ \ kizeb ~h[Z\hqgu_ b f 0Zg

ijbgylh glh ihl jb klzeb hi

ijhkljzgklI\_gguo ]Zjfhgbd ij_g_ [j "bfh fZeu, 3 Qﬂhq 3 ?dng% Q Ph?—i
Kdhev' oW .c ]Zjfhgbdb hij ~ ey Ilky \ Q4 Q1 o
aZ\bkbfhklb hl kdhev' _gby ih hkgh\ghc JZ[hq_c Q;Jhg‘a '3
]1Zjfhgbd _ d he -l
+ fhsghklv gZ \Zem
Vv P YLy
WD W 3 3 3
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+ dhwnnbpb_gl ihe_aghlh ~_ckl\by APBr
k 3 3 350

GZ dzZn_"j_ we_dljbg_kdbo fZrbg .,
gZpbhgZevgh]h ihebl_ogbqg_kdh]h Lo
jZajz[hlzgz fh~"bnbdzZpby ijh]jzffghlh ~
',0$6'ULYH > @ ihalheyxsZy ijh\r® | —
we_dljhfZz]lgblgu_ we_dljhf_oZgbqg_kdlwso e
jZkg_lu j_]mebjm_fuo Zkbgojhgguo "'
mq_Ilhf <l<= -

>Ze__ jZkkfhlj_g gZb[he__ jZkijhk :
ijb\h~ k ljZgabklhjguf 1Q k Z\lhghfguf . 1 Ls
jhf gZijy‘_gby b RBF j_]mebjh\Zgb_f RALuUully YLk
Ihlgh]h j _Imebjh\Zgby [&1d FB@QMW Ljzgbk =+ Baf_g_gb_ kmffZjguo ihl_jv "\b]ZI_e

3%
M, H'm

abklhjguc qzZklhliguc ij h[jzah\zl_evaZ§dWwLYBR * wdki_jbf_gl + fh”_ebjh\.
7THOHPHFDQLTXH h[_ki_qb\Ze iblzghd-'ZKkbgojhgyHPA-ePiMZgb_k maIhf k mc
MblzZl_ey :BJ : M <oh"gh k I \h_ apBr

gZijy' _gb_ \h \j_fy wdki_jbf_glz khklz™

lj_h[jZzah\Zl_ev bf_e ke_~mxsb_ ' '

8, < Iy =p qZklhlZ fh meypbb "/

j_amevlZl_ |I_hj_ lbg_kdbo b wdki_jbf_**7

e_"h\Zgbc ihemqg_gu o0Zjzdl_jbklbdb ~?® 1 ' /

Jmebjh\Zgby b =p & p_evx hij_r — ————0u

]:Ibq_kdbo ihdzazl_e_c ijh\h~*behkv 2% E—
jh\Zgb_ gZijy _gby iblZgby b ihlj_[ey '

J:> b ZgZeba bo ki_dljz Lo

GZ jbk ijb\_~_g ]jZnbd gZijy _gby s
I1Zzd”_ _]h ki_dljZevguc ZgZeba ]Zjfhg o
I1Z\Z ihemg_gguc k ihfhsvx ijh]jzffu « ° ! 3 M. How
ijb izjzf_lj_ j_lmebjh\Zgby —p gZeh]bq . : .
ij_~klZ\ey Iky \hafh ghklv hij_~_eblv kamj—] ﬁ‘f g_gb_ kmiffzjguo ihl_jv "iblz]_

. = wdki_jbf_gl + fhr_ebjh\.

fhgbd ~ey “jm]bo gzZklhl \ qZkIgthb =’\B th’\ “ebjh\Zgb_ k ma= Ihf k mc
jZffu ))7 DQDO\WLV J[ehd 3RZHUJXL IqlJ'kFIh ii hi - -

ah\Zgb_ Nmjv_ \b~rgh qlh ihfbfh i_j\fk*e
]Zjfhgbdb \ ]Zjfhgbq_kdhf khkIZ\ _ ij

\ukrb_ 1Zjfhgbdb zfiebIm~u dhlhjuo \"* , S e— .
Ib hl ghf_jz ]1Zjfhgbdb f_gyxlky > @ | | = 3 -
0.6
-Signal to analyz
@?Jssplayselec‘tidswgnal () Display FFT window 0.5 o /‘r
Selected 5|gna| 100 cycles. FFT window (in red): 50 cycles /

0.4

g Mﬂ Il I Illlm Mu W”lwlhmmx - /

ul s

-QUU 0.1

0. 5 1 15 2 0
Time (s) 0 0.5 1, 1.5 2

2.5
-FFT analy M, Hm

Fundamental (50Hz) = 252 Jbk + Baf_g_gb_ DI> M\b]zZl_ey ijb gzZklhl_
. . + wdki_jbf_ gl + fhA_ebjh\zgb_ [_a mq_
+ fhr_ebjh\Zgb_ k mg_Ilhf k mqg_Ilhf <I<

hkpbeeh]jZznbjh\Zebkv Ihdb b gZijy _gby |

mkljhckI\Z %25'2 b azl_f k bkiheva

jZajzZ[hlZgghc gZ [Za_ 0$7/$% ijh]j

] H[jZ[hlIdZ j_amevlZlh\ [ueh ijhba

[ Tl J ‘ ihkljh _gb_ \ nmgdpbb \j f_gb djb\uo be

QLU ll“l“lnhl'l i ZgZebabjm_fuo i_j_ gguo Bkoh”y ba j

. " S o o 1Zjfhgbq_kdh]h ZgZebaZ ijb fhA_ebjh\Zgh

Jbk + Ki_dlj nzagh]lh gzZijy' _gbyukrsbo ]Zjfhgbd J:> iblZ_Ilky kbgmkhb”

ijb iblzgbb hl 11Q ih~ gZ]jmadhchijy‘ gb_f < ijb =p b < ijb

. gby 0ZjzZzdl_jbklbd ijb gZebqghb

Gz jbk x o ij_"kiZle_gu g_ dh'hjﬂ thEthqrqH blu\ZeZkv iheb]Zjfhgbqghklv |
0Zjzdl_jbklbdb "\b]zZIl_ey < ijhp_kk gv\zqh) e‘

5]

Wag (% of Fundamental)
=
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| FaA R_klzdh\ :=Zl_fZlbgq_kdzy fh”_ev jZ[hgbo o0Zjzdl_jb]
.7 I I T Zkbgojhgguo "\b]Zl_e_c k qZklhlguf mijZ\e_gb
: < R_klzdhWe_dljhl_ogbdz + + ¢« * K
I_ljmrbg <:Kbgojhggu_ "\b]Zl_eb \ j_]mebjm_fhf we
ljhijb\hr < K I_ljmrbig HA_kkZ GZmdZ b |I_ogbdZz
+ k
I_ljmrbg < K Mq_Il ijhkljZgkl\_ggh \j_fdgguo ]Zjfh
fZ]lgblghlh ihey ijb ZgZeba_ f_oZgbqg_k
0ZjzZdl_jbklbd j_]Imebjm_fuo Zkbgojhgguo bz
< K I_Iljmrbg : F Ydbf_p > F E_\bgh[nPe_dIShfZrb
"m\Zggy IZ _e_dljhh[eZ*"gZggy Oe¢ " gZm#d |_og a
< + K
I_ljmrbg < Wg_jl_lbg_kdb_ b I_ieh\u_ ihdZazZl_eb j_
jm_fuo Zkbgojhgguo "\b]Zl_e_c¢ k mqgjdgkNukrbo ijhk
\_ggh \j_f_gguo ]Zjfhgbd I_Ijmrbg : F Ydbf_p
< =imrZ H < DZe&eghdShfZrbgh[m"m\Zggy 1Z _e_dl
3 h[eZ”r"gZggy O0e<’\¢~ gZmd |_og a[Kz% + < +
M, Hm Fbeuo < @bke_ggh ihe \hc ZgZeba fzZ]gblghlh ihey

Ibk + Baf_g_gb_ DI> M\b]Zl ey ijb qZleﬁ;_gh]h: Zkbgojhggh]lh ~\b]Zl_ey \ klZlbd_ b "b
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.o A . Fb 0 E < Rbedlkybd GZpehgZevghlh |I_ogeqgl
t wdki_jbf_gl + tha_ebjh\zgb_ [_a mg 12 855, o K _joy 2e dljbqgs fzrbgb
* fh"_ebjh\Zgb_ k mq_lhf k mq_Ihf <_| _=dljhf_OZg-qg_ i j_I\hj_ggy _g_jl*€& Kt + <
<u\h”u _ o mep <I-L(ZI MdjzbgZz Ijh]jZffguc ijhAmdl
~JZkg_lgu_ agZq_gby Zdlb\guo 'hLJW(\ﬂs%‘tﬁ]\Z _€1jh]jzffz Zgzebaz jZ[hlulbu[hjZ b ijh,
ijb mqgq_|_ ihl_jv hi \ukrbo ]Zjfhgibxggkgdlebgojhgguo dhjhldhazfdgmlué j*\b]ZI_e_c k
\hajZkiZxT 1h™ highr_gbx ~d wdkilB¥imglinh we_dlingthsigmrogk < Jy[babog
\ha . . : R
ih]j_rghkib I_hj_Ibq_kdh]h hIJ—A—Ae—gby'h{c}ixnl?'—g#(bqj%lgke_"h\Zgb_ 1Zifhgbq_kdh]h khklZ\Z

khkiZ\eyxl \ jZ[hqOg ahg_ GAf "eV,zay kizihjz zkbgojhgghTh ~"\b]ZI_ey iipjablZgbb hi
=p ijb mq_l_*<I<= [_a mq_IlZ+<I<= an\zl_ey qzklhlu k ijhf_"mlhqguf a\_gthdZihklhyggh]h
Ih]j_rghklv kms_kI\_ggh m\_ebqgbdZ lkydnigh\bqg F F LdZablgdhhdez”h\ ih fZI_jbZ
kgb®_gbb qZklhlu iblZgby "\b]Zl_ey 7&%f F_:“gw%j*b“sh_c gzmagh |_ogbq_kdet dhgn_j_gp
mq_I_ <k<= [_a mq_lzZx<i<= we  dljhw uq]hfkébjbzdgblht) bZ\kILr?Zl_bngE\ E(EHDU{)_f\_ggluh_ebllj
&hhi\_IkI\_ggh jzkg lgu_ agzq_gby -Ois"g-'5'-co -
mqg_Ilz <[wevr_ gq_f ijb mg_Iljbkl<= 1Ih

li_rghklb jZkg_lguo agZq_gbc DI> highkbl_evgfi/HUHQFHV WUDQVOLWHUDWHG

agZq_gbc ihemqg_gguo ba wdki_jbf_glZ (&eds =p ijb 5RWDWLQJ HOHFMWWALFDO PDFK
mq_|_ <I\<j=Z[hq_c ahg_ kthZ\ey_I B&Dsg-hQGXFWLRQ PRWRUV ZKHQ IBILRIRP FRQ
Ib\ [La mq_IZ <I<= jb =p ijb mq,-gl—?(s I<= 5RWDWLQJ HOHMMW.FDO PDFK
\ jZ[hg_c ahg_ khklZ\ey_| ijhIb\ «x_.GDOF®& IRU WKH GHVLJQ DQG BSMFRLLFDQ@FH |
mq_lZ <l<= O\ GHVLJQHG IRU FRQYHUWHU VXSSO\

:gZeh]lbgguf h[jZahf fh]lml [ulv jZkI@G@NB%H%g $QDOL] L UDVFKHW VWDWVLR

. A .. . . L. : Q Q\NK GYLJDWHOHL SUQGSEWDRX.QDRW
ihi_jb b DI> ijb ~jm]bo IbiZo 'l—h[Jzaﬁ)\\@Q’\%—r LRQDU\ PRGHV RS PANQHIGUR\QR XV

. - w
jZaebqgguo qZklhlZo dhffmlZpbb "ey jZaggewA gEhxv Y RHONKIR) HH IOQINHAWRIGQ® D P L N D
jmdlb\guo bkiheg gbc Zkbgojhgguo "\b]Zlkse

Lzdbf h[jzdkihevah\Zgb_\ur_hibkZd@KNKLYVNLL / %LOLDNRYVNLIKHIRVLBDVFKH
ZE]h]ble Jqu | Z agzq( gbmqD"hf <|<= UH]JKLPD $' SUL HIJR QHVLQXVRLIRED RIQWRHSLWD!

: ) S VWHDG\ VWDWH RI DQ LQGXFWLRBQCP RMWHGL QL@ K
iha\hebeh \ kj ~g f gZ kKgbablv iRliMEeN KB WURGRRD PEsD e ¢
hij_~_e_Bbyb gZklhl_ =p b gZz ijbAVHONR 6, SHWUXVKLQ 96 60RERGQ

ih kjZ\g_gbx k hij_ " e gb _f DI> [_a <I<eODWHPDWLFKHVNDLD PRGHO DVLORKURQQR]J
- - - =7 = - GYLJDWHOLD SUL FKDVWRWQRP RGHRORIUR®PDQL

Kibkhd ebl _jZImju DVI\QFKURQRXV VKRUW FLUFXLWHGURRR@& RU ZL
- 7HNKQ HOHNWURGISQDPLND

(& 76 5RWDWLQJ HOHFWWLFDO BRAKWDHWR Y% $30 ODWHPDWLFKHWNDNMIHRPR BWON U
&DJH LQGXFWLRQ PRWRUV ZKHQ IHGLRQRPDFWRQXNKUWBOOWM it GBISTDWROHL WKKIPDMR\WROP X
JXLGH PRGHO RI WKH SHUIRUPDQFH RIIDWIXAFKQURQRXV
(& 76 SRWDWLQJ HOHFWWLFDO FRBK(QFHNXEEURWHNK@DR NDSS +
*XLGDQFH IRU WKH GHVLJQ DQG BSIWFRUFD@HEHVR X DKL PRVORKURQQ\H GYLJDWHOL Y UH
GHVLJQHG IRU FRQYHUWHU VXSSO\ HOHNWURSQGXRWHRQ PRWRUV LQ WKH UHJXOD
<hedh\ ::gZeba b jZkq_I| klZpbhgZjguo j_"bfh\ Zkhpwyidbg 1IDXND L WHNKQLND S
guo "\b]Zl_e_c ijb iblZgbb sl B\ L_ogbgq_ 3HWUXVKLQ 96 ,DNLPHWV $ OUDBYWYHQQRFKH
kdZy we_dljh*bgZfbdz = ¢ =K # YUHPHQQ\NK JDUPRQLN PDJQLWQRJR SROL
=emob\kdbcJEKR_| mklZgh\b\r_]lhky j_"bfZ :> iPHNKDQLFKHVNLNK NKDUDNWHULZ®INK UHJXOL
g_kbgmkhbrZevghf EbBZgbbmob\kdbc B ? ;b&WhIDWHOHL >7KH DFFRXQW RIPDIDMHWWEPH K
kdbc L_og we_dljh"bgZfbdz = £+ <« * K |[LHOG DW WKH DQDO\VLV Rl RHEKDXQQBW®O GFKD

Euk_gdh KFBI_fZlbg_kdZy fh~"_ev Zkbgojhggh]pbVvdipjhKURQRXV PORWNRVUS/RAPDVKLQREXGXYDQQL

azfdgmlhlh M\b]ZI_ey ijb qZklhlghf K_Bmeé&wih\ZghOHNWURREODGQDQQLD 0+]KX>R QDXS WHNKQ

k_gdh < K I_Iljmrbg ; B Keh[h”glgg_ vgelhdljh”*b

gZfbdz + + K SHWUXVKLQ 96 ,DNLPHWV $ 0 *UXVKD $ 9
(QHUJHWLFKHVNLH L WHSORY\H SRND]DWtE
DVLQNKURQQ\NK GYLJDWHOHL WWFKBWRP Y\V
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YUHPHQQ\NK JDUPRQLN >(QHUJ\ DUQHG XVOROMUPROV SPRW RHW VKR BW UHJX O D W HI® W CBI$F W U L
HG DV\QFKURQRXV PRWRUV ZLWKH WQGRZDQRH IRU KLJKHU VSDF
KDUPRQ(FN@®WSRPDVKLQREXGXYDQQLD WD%RONX@RNRRKODGOQQLPNDFKHQNR 00
0:]KY*G QDXN WHNXRQ ]ES JDUPRQLFKHVNRJR VRVWDYD WRNDR ID]\ V
OLO\NK 9 , 6KLONRYD / 9 &KPVOBQWRRIBOHYRWPQDDL SUL SLWDQLL RW SUHREU
SROLD WUHNKID]QRJR DVLQNKHRIQ GR O FELYSH R AVHHBXDV R F K@ PW]Y HQRP SRV WRQ [RQ QRKIIR W
>1XPHULFDO ILHOG DQDO\VLV RUMFKBKPNVHREWRRQILFHGBPBSRVLWKRQ RI WRKWH FBIKD H ¥ XQ U
DVIQFKURQRXV PRWRU LQ VWDWGEVN DEKAIRGRXVPPRWARU ZKHQ SRZHUHG VEK DQUHT >
1DWV+.RQDO QRJR WHNKQ*FKQRJRLIXQ+YHUWOWHWPH GLREMH 7HRHWOLGR®ODGRY SR PDW
(OHNWULFKQ+s PDVKLQL WD HOMHNVDURPHNEBEHEKEERGDIRGDRYRQBXFKQR WHNKQR EKMK/ NR L
QR Ss  # XFKHQ\NK DVSLUDQWRY L VWXGHQWRY
BHWUXVKLQ 96 5MDELQLQ 6 9 PRG MDN-REWNVW $RHQHIRRIWHNKQLNMRALWHWREG DML NL
SURGXNW ',0$6'ULYH 3URJUDPPD DQDOIS® UDRERW\ Y\ERUD L
SURHNWLURYDQLMD DVLQKURQMK NRURWRR]DPNQXW\K GYLJDWHO
UHJXOLUXHPRJR MHOHNWURSULYRGRGXFWS$6'ULYH VRIWZDUHWhkImibeZ UHFHLYHG
3URJUDP SHUIRUPDQFH DQDO\WLW\Q¥KORFWLRQ DQG GHVLJQ RI D

e[esh]jZneqge Hhipekbh]jZnbg_kdb_ WAREDGLRIUDSKLF GHVFULSWLRQ

MjZom\zZggy \ljZl \«~ \bsbo ]Zjfhgecgbo \ | ]heggh\Zdgbl]dgdgo < K | _Iljmri
JF /ghdlz}\ H 1 R_klzdh\ G K IjkdkgbgldiGLM ©0I11®?&K dkpgqges fZrbgb 1Z
_e_dljhf_ozZgeqg_ i_j_I\hj_gay O g_jplem ©0O112 + < + K + b
gZa\ + ,661

Mg_1l ihl_jv hl \ukrbo ]Zjfhgbg_kdbo \ j_]Jnoébgmudud\ZlKbgeyo < K | _Ijmr
J G ?ghdlz_\ H B R_klIZzdh\ G K I§kK@E _gd}LM ©011®?2& qHybqg- fZrbgb 1Z
_e_dljhf_oZgeqg_ ]_|\hj gy Og_jBle®m ©O0I1 + < K + b

gZa\ + ,661

$OORZDQFH IRU ORVV RI WKH KLJKIBULRDBXFRQRR LRRWKHVFRQWERG
<HQRNWDLHY 2, O6KHWRWBSRYMKXBGOHWLQ RI 178 .K3, 6HULBRG (Ol
HOHFWURPHFKDQLFDO HQHUJ\ FRQ¥¥HUVLR® 1R .KDUNLY¥ 3178+ . + %LEC
,661

<erhfhkle ijh Z\IK}*\"_gby h[ Z\SIHREXW WKH $XWKRUV

I_ljmrbg <edlhj K_j]ect\dbldj I_ogeggbo gZmd ijhn_khj azZ\e"mpogggbazZn_~
fZrbg H”_kvdh]lh gZpehgZevgh]h iheel_oémegqgh]lh By e.kZjkbjhki_dl R_\g_gdh
I_e H PDLO YLNWRUBSHWUXVKLQ#XNU QHW

I_ljmrbg <bdlhj K_j]_2~hbighj | _ogbqg_kdbo gZmd ijhn_kkhj caZg_“/drhpbab &k diZom _
fZrbg HA_kkdh]h gZpbhgZevgh]h ihebl logbqg_dh]hHighkZjkbbhki_dl R_\g_gdh

| e H PDLO YLNWRUBSHWUXVKLQ#XNU QHW
3HWUXVKLQ 9LNWRR '6 HKHB B YRIFKOHFWULF &DUV 'HSD WBWPRMBKH@NBSD Y
2138 SK H PEWRUBSHWUXVKLQ#XNU QHW
/ghdlZ}\ JhklbkeZ\ FbdheZkirjEgl h~_kvdh]h gZpehgZevgh]h ijkédl 18geqgt
HA kZ ijhki_dl R_\q_gdz HGIM 1HePDURVWLN HOQRN#LQER[ UX
?2ghdlZ_\ JhklbkeZ\ GbdBkibjZwd H* kkdh]h gZpbhgZevgh]h ihelkbdghkz kd
HA kkZ ijhki_dl R_\g_gdh HGIM | RDLORVWLN HGRN#LQER[ UX

<HQRNWDLHY 5RVWLVGRYWILNRGODWWHLBKY WKH 'HSDUWPHQ®GRY\DHI
6KHYFKHQNR DY 2138 SK URVWLN HKDRBP#IOQER[ UX

R_klzdh\ He_] 1]hfhmiggl HA_kvdh]h gZpehgZevgh]h ihkelmogeqgh]H"miga\_
ijhki_dl R_\g_gdh HGIOWHYHURPDIOGS #JPDLO FRP

R_klzdh\ He_] Blhklhhg gl H”_kkdh]h gZpbhgZevgh]lh ihdgkblobbqg_kdh]h
H” _kkz ijhki_dl R_\g_gdh HGIM H PDLO KRPY UPLQG #JP

6KHVWDNRY 2O0OHJVWIRGHYWFKRI 2138 2GHVVD 6KHYFIOHQNR
QHY UPLQG #JPDLO FRP

ljhdhi_gdh GLdLIZ K_jLuh\lggg HA* _kvdh]h gZpehgZevgh]lh _jjlkédl Iongeggh]lh n
H”_kzZ ijhki_dl R_\g_gdh HGIM RSHIINMORAQDKRWIFBRFURN

ljhdhi_gdh Gbdblz K_KImAbgl HA*_kkdh]lh gZpbhgzZevgh]h ihejlkblogdq_kdh]h
H” _kkz ijhki_dl R_\g_gdh HGIM HQPODORH\DERRLWOB SURNRSH

BURNRSHQNR 1LNLWDWXEHQMHVYRIFKR138 2GHVVD 6KHYREIOHQNR
QLNLWDBSURNRSHQNR#\DKRR FRP

<+kgbd GLM ©Ol12 §
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M>D
< [/=HJH< : F F:KE/GG1DH< H H >MG/MD< > XOBFQ

<IEB< KO?FB Af/>G:GGY DHLMRHD H;FHLDB KL:LHJ:
><B=MG: A JHLHJHF SH DHLBLVKY G: CH=H ?GTDJAUWBDQE 1 IH

Ij_~klz\e_gZ ' fh~_ev \bkhdhfhf_glghthb]mgizo e ghlmjhf sh dhiblvky >JD <bgEfdkmZredyfofzZf2¥g h®
ihdZzaZge j_ameviZlb chlh _dki_jbf_gl@ye\pthljragtbloeko_fZo \dexq_ggy dhlmiBd sh[dhVdbhkbdEklZggyf
rbolh\Zghlh « fZkb\gh]lh hk_j*y jhlhjtn BZ\h['m'ghekgh€ mklzZgh\db ih[m h\ZHh-qgihjoXd¥d|_jbklbdb ~ey
dh ghlh a \ZjezZgle\ \dexq_ggy dhimjhd h[fhldb klZIh

Dexgh\e ketM\d]mg a jhlhjhf sh dhlblvky ko_fZglad}jhdhpgyboflhkBybc jhlhj ale”gh gaggdjeqgh f
0zZjzdl_jbklbdzZ _dki_jbf_glZevge “hke<""_ggy

lj_~klz\e_gZ ' fh~_ev \ukhdhfhf_glghThbljzdhek~galysbfky jhlhjhf >DJ |gligktiZavigdhifizg 12d"_
ihdZazZgu j_ameviZliu _]h wdki_jbf_glBggh]& de&ikegadb\Eg fZo \dexq_gby dZIMZ_d K fihkitbe kb h\Zgb _f
rbolh\Zgghlh b fzZkkb\ghlh k_j*_qgbdZ gHEIh§b\ fZlibkiulZl _evghc mklZgh\db\gilykiji_gZgbq kk@b
0Zjzdl_jbkibdb ~ey dZ ~hlh ba \ZjbZgih\d ddklyldpbklAhjZ

Dexq_\u_ kelW\d]Zl_ev k dZlysbfky jhlhjhf ko_fzZkkb\gbg jgbhj fbolh\Zgguc jhihj kéhezZkgh \klj
f 0Zgbq_kdZy 0zjzdl_jbklbdz wdki_phfZglEevgu_ bkke

3XUSR&KRLFH RI RSWLPDO FRQVWUXMALRGH DAORG RV HPKAQR QRIZL BIHY LMREW RU P ®R3/6R UVH MKRIG PO B
ORGHOLQJ RI HOHFWUR PDJQHWGFLRURSSHV RB D RZKIGF I \DISG HIHB/HKWDINMA R $AMDIOP D B VAHIQUGEAKQ J FLU F X
055 LV D FLUFXLW RI WKH FRLWK LW KARRXQK FI\OL® Q GW R & HPH F,IQD Q LIAD @ K CPLRD/RAW H U LLVGV LEPWL Q5 5W |
ODPLQDWLRQ LQFUHDVHV WKH SERHSHIHGE LHWK WKW RDVVLKHZBRWIR B RRMWBI | ERXWRIUW B\ P X
DGGLWLRQ ZH VKRXOG WDNHFWEKHK LRRIP B0 E R DIMRZRRURIEBBR VI FR QREY VWDQGDUG PDFKLQH LQ
UROOV RYHU WKH VWDWRU VX WIDIEFH WL WKK K D W | RXUHU DAQKAHH S G RHUFRSAYQRK HV U RW R LH WRL @K M K/ DV R
HQJLQHHULQJ SUREOHP ZKLFKWBE ZXPERVVAKKGIOWHPBOURREGSH O RI D KLJK WRUTXH ORZ VSH
DQ D[LDO PDJQHWLF IOX[ LV BUHWM GHWWSIBU LPOI® WHKE UH VX 0HWPRKY DRI HF R QR ZHT WR B QY RU VR VW B W
ODPLQDWHG DQG PDVVLYH URWRW R/RIWNH LV KIH YWH® HWH HR IP WKRER WLOADL® 6 WDYU B IF WARILLA W W R\ HEW
DQG FRPSDUHG

.H\ZRUGRMRWRU ZLWK D UROOLQJ URWRWB WRWRULWO PR DQBWWRA QWR WRR'QD FFFHRAK®LALIF DOR |
FKDUDFWHULVWLFV H[SHULPHQWDO UHVHDUFK

<kImiKI\hj_ggy hilbfZevgh€ dhghkd|mdpwEfm ~«Zf Ijm hk_j*y KIZIhjZ ie® "o
MblmgzZ a jhlhjhf sh dhlblvky >JDh gh&lhphggwhlh fZ]gelgh]lh Iy eggy KHFL
[Z]Zlvho nzdlhje\ h~gbf a ydbo } deevtdgb¥ <wamkprke[ kI\hj_ggy KHFL } \bdhjbk
klZzlhjz 1jb pvhfm ihjy® a [Z]Zlham[gbnwddgkd§Dkhkl_fb afeggh€ gZijm]b \ ih}~*
imevkmxqgbf ihe_f g_h[os~gh jha]eygijbmdaghotjmhdpri&dhx klzZlhjz \ ydec dh'gZ
a g_\_ebdhx deevdeklx am[pe\ jhalZrh\Zg®@\ ijhklhje ea km\hf fe° kh[hx g
?e_dljhfzZ]gelges kbkl_fb >JD a fZehlbkddeedbdeladkegZ gZijm]b \eA"[m\Z}Ivky aZ kt
am[pe\ fh mlv \bdhgm\Zlbky a IZglh%p-ZevitbdebrdZ} h[_jlh\bc j_amevimxqgbc
hkvh\bf fZ]gelgbf ihlhdhf \ jhlhje fZ]lgelghlh ihey \ ijhklhje Z _dkp_glj

?e_dljhfzZ]gelge kbkl_fb >JD a IZghedpdgygjhihjZ mli\hjx} g_je\ghfejgbc ih\slj
fZ]lgelgbf ihlhdhf ijhkle aZ dhgkljmdpphke h@fhfldZ jhihjhf [Z klIZIhjhf sh klI\hjx
fz} \kvh]lh Ijb dhimrdb Hrgzd \hgbh[DZ%bw» mfh\b ~ey ihy\b KHFL [_a \bdhjl
eklhlge g_"heesdb agZgqgbc ah\gsYlgrzZldhelzd dgkh[e\ > @

MblmgzZ ih \erghr_ggx ~h ~eZf_Ijm ih\_ljokigyMey azHkglh\ghx f_Ilhx jh[hlb }

h[dZIm\Zggy \*~ghkgh \_ebdzZ fzkz\k&ag&€q_dgghl gZcdjZsh]lh ih}*gZggy dhgkljr
\erghkgh \_ebde fZ]gelge \IljZIb 4 h o ghtkéht] pelg)\db o jer_gv \erghkgh _o_jl_1I
ijhyley}lvky \ "\b]JmgZo a "ble_ggyifhdZagbdgesVe*\b]lmgZ ijb kl\hj _gges gh\bo dhg
ijhfbkeh\h€ qzZklhlb GZc[eevr «klhlghXDg Zheeafhf \bagZg_ggy \ieb\m ko fb a
Mblmge\ a I1Zdbfb fZ]gelgbfb kbkl_fzipihiihd IslZl®ez 1Z Ibim jhlhjZz <bagZq_gg)
jhlihjb ijZpxxlv \ © hjkldhfm?2 j_"bfnZad|mjlifZz fh eb\h ickey ijh\_"~_gg
ijblzfZzggbfb IZdbf j_"bfzZf g_~heedZfbdki_jbf_glZevgbo "hkee~ _gv a ydbo h

H”rgbf ea reyoe\ mkmg_ggy g_"headZ\q_\‘vegdkkr\deawghlh kijmfm dh_nepe}glZ ih
>JD a lZg]l_gpeZevghf fZ]gelgbf ihlhdfdkhhjbltjs_jlZzggy sh ~halheblv jhajZom\ZzZI
kiI\hj_ggy dhgkljmdp+€ \ ydec fZ]gelgltZzc dhljdbk dmhlilhim > ghkle h[_jlh\bc fhf_gl g:
fz} « ZdkeZevgbc gZijyfhd > @ >JD ijb g_afegghfm agZq_gge gZijm]b “b\e_

H”ge}x a dhgkljmdlib\gbo hkh[eb\hkd\cebMD }h[m~Am\Zlb . ihje\gylb f_oZ
_dkp_gljbgg_ jhalzZzrm\Zggy jhlhjzZ oXjZzpHa]bgprdb >JD a ZdkeZevgbf fZ]gelgbf
klzlhjz AZ\"ydb pec hkh[eb\hkle ijbkiepgbevgdbd_fZo \dexq_ggy dhimrhd h]
kihkh[zf klI\hj_ggy fzZ]gelgh]h ihey kilzZzBlgZam}lvky
chlh ijbgpbi "€ sh ihey]Z} \ h[dZIm\ZglPpT}dIihjZhkbe~" >ggke+”~"_ggy ijh\h~bebky

< : < [lhjh\ : F FZke}ggedh\ H H obignhd < > X

<ekgbd GLM ©O1l12 )
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gZ _dki_jbf _glZzevghfm ajZadm \bkhdKfhHj gdgly]hgh\bo \bdhgzZgv "\b]Jmge\
Ibohoe”gh]lh "\b]lmgZ a ZdkeZevghbf fZjgehgdbibihlhdhf ki_peZeeahlZgbo ijhljZ

>JD ydbc jhajh[e_gh « kijh_dIhdEfie _dk@bM\ ydbo fh gZ \bdhgm\ZIb yd
©0112 kie\jh[slgbdZfb dZn_"jb ©?e_dIjpgle fgahgblizd + ljb\bfejge fh"A_ee a yc
ibk P ¢ "\b]lmg fZ} gZklmige ]_hfeljldge jdjafhbb dj ke _ggy  Lzdh' it

\bkhlZ hke h[_KZgghf ah\gergec "eXkfi _IgbnedZpey ydZ ijb\ yam}lvky < kbgoj
hk_jry klzIlgg ff Zdlb\gz "h\dhgke _ggyf H~*gbf ea I1Zdbo ijh]jZfgbo dh
Q ff jeagbpy "eZf_lje\ hk_j*v klZ}hiphljZjffddhjgDHG Dhfizk ' ydZ ijbagZq_
aG ff KlZlhj fZ} deevdekjlv ihdXklbkI\hj_ggy Ijb\bfejgbo Zkhpe<ZIlb\gbo fl
gbghf az\*ydb dh_nepe}glm j "mdy€hdjZkbll2* hllZ¢lZgg kdeZ~"Zevgbo h*bgbpyv
jhihjz kdeBQeZ h[ o\ H[fhldZ klZWhdzZhjh]egZevges 1Zd » klZg”~Zjlbah\Zge dl
ahk_j_~"_gZ Ih[Ih gZ\dheh h”gh]h amppy_jobdZrh\Zz@z
h~gZ dhimrdZz < pvhfm ijh]jZzfghfm k_j_~h\bses kI\t
: ljb\bfejgm fh~ _ev >JD a Zdke<Zevgbf fz

ihlhdhf sh ihdZaZgh gZ jbk

>ey _dki_jbf_glZevgh]h "hkeen'
\b]Jhlhle_gh "\Z ajzadb jhlhjzZz a h"g
]_hf_Iljbggbfb jhafejzfb Ze_ a jeaghbfb
hk _jrv = fZkb\gbf 1Z rbolh\Zgbf Jhag_
fhr_es dh gh]h Ibim jhlhjZz ihdZaZgh gz
jbk
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e

Jbk £ ' fh~_ev fZkb\ghlh jl Jbk + ' fh~r_ev rbolh\Zghlh jhlhjz
+ hk_jry thEjZZe p¥ \Ze + ieZklbgZ hk_jry4hHkjiZ™y jhikjdhjimk jhihjz
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Jeagh\b”b ko_f af}*gZgv dhimrhd K[Zc[dev¥thDihimeyjgeklv hljbfzZzez ijh]jzfz $
GZy\geklv \ "\blmge g_\_ebdh€ deevdik]ZHIhOmlZA*ydb ijhklhle egl_jn_ckm « Z~
ijba\h~blv ~h ihy\b jeagbo ko_f \dexqgjgamevl|Zls\ @I|jbfZgbo m j_amevlizZle fh"_
le+rdexgblb >JD a ZdkeZevghf fZ]gelghkhifdbhdetkfix*hZd_Im $16<6 OD[ZHOO \ ihje)
ljvho nZagh€ f_j_"+ fheb\h az \"_ \<Z2@Zedh]kqgbZb ijh]jzfZfb } fh eb\sklv ijh\h
©a-+jdza < Z[h ©OIljbdmligbd2 @ <fhZeexyhkty \@Z ljb\bfejgbo fh”_eyo sh ~h
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"b\e_ggy a gZklhlhx =p "ey ko_fb ©acjHPhjgAijmilHXbfejgm fh*_ev >JID \ :KD
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yd_ [m~_ h[_jlZIbky a ihklecghx gzZkihyx kh{hjlgddlh dhimrdZfb h[fhldb klZIhjZ

h[ o\ Lzdbf qbghf hljbfZgh jhaihree fZ]gelgh]t
1kgm} deevdZ kihkh[e\ | _ZeeaZpsek j@yl*gRZgnjz + jhihjz 2z 1zdh' ag.
dhimrhd h[fhldb klZIhjZ h[_jlh\h]h fhf_glm “ey dh'gh€ e«a ko_f \de
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ko_fm ©q_j_a dhilmrdm?& GZijbdez” hlbdrpklkilrhhgdb « jhlihjz ~ey ko_fb af}’
Z[h dhimrdb yde mi\hjyl®iZ4Zdé_Wwdmagimkljeqgh? ihdZaZgh gZ jbk
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Mblmgz kdez~zZ}Ivky a ~“\ho dhlmrh:
\\efdg_gh ihkeerh\gh Z[h iZjZe_evgh
AZe_"gh \¢~ Ihlh ydbf gbghf \\e
dhimrdm \e~rghkgh ~h i_jrh€ ih jL— i LRE
kiIVhjx\ZIbky j_amevimxqgbc fZ]gelgbc ihled Ydsh ~h
degpy i_jrh€ dhlmrdb ie*M}*gZlb ihqzZlhd ~jm]h€ z
dhimrdb nZzZab Ilh p_ [m~_ amkljegg_ \dexa aa
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kljmfe\ \ dhlmrdZo h~”ge}€ nZab jhalZrh\Zz
hrghfm iZam kie\iznZ} lh p_ } malhn;
\dexq_ggyf jpk ‘

Jbk + GZijyfhd kIjmf[m \ dhimrpe nZab
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<\efdg_gh \ke dhimrdb Ze_q_j_a "eh
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kdezeZz h[ o Z rbolh\Zgh]h +* O&qjdx2 LZdZ

jeagbpy ihykgx}lvky Ibf sh ah\gergec "eZf ghi
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* \ ihje\gygge a jhihjhf a fZkb\gbf hika\j%kydy \mah\ We dljhf_ozZgbdg == £ ¢z
h~rgzZd ijb pvhfm agZqgh ih]ejrm}Ivky$QVAY Mdd€HPIO ' Y + (OHFWURRPKHDEOWHIFODQG
ihim ghkle gz + Djsf pvhlh gtAP@WAYh XVHUIV IXLGH $QVEV ,QF + 3LWWVEX

[jZIb *h m\Z]b Ijm~hfekldeklv \b]Jhlh\e_ggy dh " glHIHUHQFHV WUDQVOLWHUDWHG

jhihjz- _ _ ORVNYLWEDRKRKRGQ\M MHCHRIVUKIGHGJBQHOW UL F
lj_~klzZ\e _qg- j_amevlZlb ijhWwRbV @ bsowHQwW 8665 QR
Ahkes~  gv ihdZaZeb sh _dki_jbf_glZeQyZUJHrOBENWURGYLIDWHO V NBWHFDNVKKEPV N\

. . ; WR U, Z L D UROOLQJ URWRU@ 3DWHQW 8665
>JD a Zdk-Zevgbf fZ]g-lgbf ihlhdhf fgzg \I;I-%a Hma 9 YDUEIRNMWHNN G $V NDWMDVKKI

f_ozgeqgh€ ihim-ghkle ~ Mlhag_ggyyrrlr UFRY RORIMQS ZLWK D UROOLQJ URV
ijh_dIm\Zggy “halheblv ih\geklx jha@)le \3dkwHow 8665 QR
chlh ihl_gpe+zZe %HUWLQRY $ , -HOHNWURPDJQIDWMMVRRPHQWD G
- GLVNRY\P URWRURP >(OHFWURP D JIQHW DFURRRH QW
Kibkhd e<l_jZImjb LQJ GLVNHORWNRWI@FKHYRVYRSS

YDEURYVNY $ $ ODJQLWQRH SROHKNYQUDERFKHP

f\hbk]dz\lblebvgs: llﬁlkd\bibg KKKJ Lbohoh?guc wey DVKKLPVMD GLVNRY\P URM RRRIM L>@D DQHWL |
cq\ZiT - kel KKKJ We_dljhA\b]zé%% RI' WKH PRWRU ZLW Kk HDOHR®0OLQKHRIRKNRURW RL
2§Lyxsdbf\kbyq”:|lzhzhf< 1CQ\11]KKKJ S\b]zl_ev k YBYNYLWLEGBHNWULFKHVNDMD PDVKLQD V NDWM
St ononn iz g SONEWOLE PoEK Lo ZpeKiRDoamI T R UG
: NZjlh\k#ibc '

- jlbgh\ : We dljhfz]gblguc fhi_gl Mbjzl_eyGRPQVLRQDO GHVLIQ LQ .203%6 '@ '0. 3UHVY

sbfky ~bkdh\uf jhlhjhB; jlbgh\ We dljbg_kl\h

+ + < + K

%ROVKDNRYHUBRWHOQRH PRGHOLURYDQLH GHWD

XWR&$' .203%$6 ' 6ROLG:RUNY¥6RQYB QPVRREUH O&QHF

NZ[jh\kdbc £Z]gblgh_ihe_\ jz[hq_f azahj_ fZ}¥ , , ,
dZlysbfky Abkdh\uf jnihjhNZ[jh\kdbwe dljb %fo%UV&LUQHé‘é %\LVWWHHUPXXSSWR&RUNV.°3Q6 6R
q_kl\h & +t ¢ =K )

. %RU N <HOHNWURGYLIJDWHOL V NOOMHMWMBDNIKKLP VI
Fhkd\blbg : WBe _dljbg_kdZy fZrbgZ k dZlysbf
jhf : B Fhkd\bib@We dljbg_kl\ha =+ + < gﬁvi/'gﬁv ZLWK D UROOLQJ URWRU@SD\LY 7HFKQL

_ . . L . LYPHUWLQRMOBENWULFKHVNLH PDVKLQ\>YONMDIWMD VKK
=Zgbg GLj_of _jgh_ ijh_dlbjh\Zgb_ \ DHFI:K
G : =z GFD 1j_kk + K \éVULF PDFKLQHV ZLWK D UROOLRO URWRU@ ORVF
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=DNKDUHQNR $ % ,VVOHGRY D @IH PIDQY MNRMY OGN WIQL\VPWHYNIZKHOO 'Y Q& (OHFWURPBHJ
QHWUDGLFLRQQRM NDWXVKHFKKQRM REP R WKRML FONCD BRI\ \BE\H VENDHLFTV JSLGH 3LWWVEX!
QHWR HOHFWULF PDFKLQHV ZLWKHXQWRYRHW@NLRQDO FRLOV RI

JJYHVWLMD YX]RY -HOHMMURPSIKDQLND GZMecreZ UHFHLYHG

«[esh]jZnesqg- jhipkbh]jZnbq_kdb_ WAhEDYORIUDSKLF GHVFULSWLRQ

<ieb\ ko_fb af}*gZggy dhimrhd h[fhidb kIZIhjZjhf\bkhgBhbolyky gZ ch]

~g_jl_lbgge ihdZagbdb ;< /]hjh\ h\F 1FZKe}lgogd\ < > Xobkagkghbd
GZpehgZevgh]lh I _ogegqgh]lh mge\ _jkbl_ Im @g)lerblng-I)Z _eeddjinb_oZgeqg_ i _j_|
_g_jl-€ 0O GLM ©0112 + < K + gZa\;bielbl6]]

<ebygb_ ko _fu kh_"~bg _gby dZImr_d h[fhidbykkZIltdgzdy$bhbk¥| jBlhjhf gzZ ]t
wg_j]_Ibg_kdb_ ihdzZazl_eb < ?]hjpddhy FE FZkenggd < > Xobdfgkgdd
GZpehgZevgh]lh I _ogeqgh]lh mge\ _jkbl _Im ®QI1Zrbgbjely Reddjihib_oZgeqg_i_j |
_g_jl-€ 0 GLM ©0112 + < + K tgZat ;»[e6b]j

,QIOXHQFH RI WKH VWDWRU FRLOW VAKWPR D IRQO@H DW LLRRWRQ \R R HL AR/W
$ 9 <HKRURY $ 0 ODVOLHQQLNRYXKS&PBEK¥ROQBMWIQ RI 178 .K3, 6HULI
PDFKLQHY DQG HOHFWURPHFKDKQLFDIOY HQUHBI\L.KRQYHUVER® + + 3
%LEOLRJU + 661

<erhfhkle ijh Z\IK}*\*_gby h[ Z\SIHREXW WKH $XWKRUV

/Thjh\ :g”jec <heh”bfhjhdZg” b”Zl |1_ogeqgbo gZmd GZpehgZejylgblc! |_og-
©0Zjde\kvdbc iheel_ogegqgbc esgklblml2 ZilZjfbc_ &bdejpghgbaod fZrbg | _e
PDLO WRH#PDLO UX
?]hjh\ :g”j_c <eZ"bfbjhXlggb£Zl | _ogbq_kdbo gZmd GZpbhgZkbVvgkdllloghc
©0Zjvdh\kdbc ihebl_ogbg_kdbc bgklblml2 _&VZjdEao _nNjuhw2\ZdIjbgq_kdbo fZrbq
_ PDLO WRH#PDLO UX

<HKRURY $QGULL 9IRRKRGLPDWRRFHKO+7HFKQLFDO 8QLY,QVWLWAXE. KD UN
/IHFEWXUHU RI WKH '"HSDUWPHQW RI (OHFWULFD PDRDF KX R H#P DALEDOU X

FZke}lggedh\ :g*jec FboZcegNibfZt | _ogeqgbo gZmd ~hp_gl GZpmboe\Zékiglhd |
©0Zjde\kvdbc iheel_ogeqgbc egklbIml? hlpbggba zizZfhly ke e
_ PDLO [ PDVOHQQLNRY#\DQGH][ XD

FZke ggbdh\ :g”j ¢ FboZdéhtbdZz+ | ogbg_kdbo gZmd "hp_gl GAiplcthgZe
mgb\_jkbl_I ©0OZjvdh\kdbc ihebl_ogbqg_kdbd 08O3klbljml2 wertdpjlog_kdbo fZi
| e _ PDLO [ PDVOHQQLNRY#\DQGHJ[ XD

ODVOLHQQLNRY $QGULBKOLNMNVERRYDAKH+3URIHVVRU 1DW\LRQRDUNH?
BRO\WWHFKQLF ,QVWLWXWH?2 $VVRMH@W H I3 B HFYWRLFDRO WXHK LB S LNUWPH
_ PDLO [ PDVOHQQLNRY#\DQGH][ XD

>mg}\ He dkec He dkZzg’Zhr*bgzZIl | _ogeqgbo gZmd GZpehgZeylglblc 11 _og-
©0Zjde\kvdbc iheel_ogegqgbc egklblml2 ZilZjfibc &bdejpghgbaod fZrbg | _e
_ PDLO GXQLHYBNKSL#PDLO UX

>mg_\ :e_dk_c :e_dkzdZwprAb@Zt | _ogbg_kdbo gZmd GZpbhggdgkvgkdlllogb
©0Zjvdh\kdbc ihebl_ogbg_kdbc bgklblml2 _&VZjdEao _nNjuhw2\ZdIjbgq_kdbo fZrbq

_ PDLO GXQLHYBNKSL#PDLO UX

'XQLHY $OHNVHL $OBKVDQGEWRREGRE 7THFKQLFDO 8RKRQYHU QMWL & XW H

/IHFWXUHU RI WKH '"HSDUWPHQW RI (OHFWULFDPDRDFKEAXQHWMWBNEB&SL#PDLC

Xobfgmd <heh”bfbj >ZgbeZ\gygp"Zl |_ogeqgbo gZmd ijhn_khj GH@ehgZe
mge\ _jkbl | ©0Zjde\kvdbc iheel_og- qgthucd-@rklb‘ljlhnlae|Jd1|t]1bd1{gbo fZrbg | _e

Xobfgmd <eZ”bfbj >Zgb@bgbt)’\£| |_ogbqgq_kdbo gZmd ijhn_ kkrnjgb@Zpblthe
mgb\_jkbl_I ©0OZjvdh\kdbc ihebl_ogbq_kdik&hhgtnmipu wlendljbgq_kdbo fZrb

<XKLPFKXN 90DGLPLU3KD QAWDORHUWKRYE 1DWLRQDO 7HFKQLFBIBKQEYH
,QVWLWXWH?2 3URIHVVRU RI WXAK LHQFDU WHHIR W RI (OHFWULFDO P

<+kgbd GLM ©Ol12 §
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< @BEVPH< > K KHJHDI1G

'G:E1A <IEB<M <BOJH<BO KLJMF1< G: >BG:F1QG1 L: ?G?J=?LBQG1
0:J:DL?JBKLBDB E1G1CGH2 ?E?DLJHF?0:G1QGH2 KBKL?FB

GZ hkgh\e jhajh[e_gh€ \ek_kbf_IjbggpecyghlE [fEI"bAIHggh€ fh~_ees g_klZpdhgZijghylhlh_ejhddjkm \
e jhf_oZgesqgec kbkl_fe a ihklecgeflthjfdfogrlZmbekgh]lh qbk_ evgh]h jhal§hé&dmd f eoddprhyfzH caZ™Zq- [me
i_j

ijh\_~_gh i_j \ejdm gz Z~_d\Zlg-klv f&4 fZybhgh@jthgyggy a j _amevizZIZfibfngdmgghih]edgm\rb jeag-
\Zjezglb dhgkljmdp+€ [meh ~hke+”" IglhimiebyXbdjgdfeqge Z _g_j]_IbggeeodjZhifl_¢&igldadyh€ kbkl_fb
Dexgh\s kehfZZdk-Zevgh esgcgbc "\b]lmg ihElpeygZiglmeifhm_ kI f_[h~ «gl_]jZevigbrokjijhyfibgv \boj

GZ hkgh\_ jzajz[hlZgghc hk_kbff_ljbogghc pmZzedMphtbhzl_fZlbg_kdhc fh”_ebwe ldBhbdbbgZighltkdh]lh
ijhp_kkz \ we_dljhf_oZgbqg_kdhc kbkb_fz]lgbizkbhypggefihjblfZz kh\f_klgh]lh glblkeweghlhihfZigblghc b
f_ozgbg_kdhc az~Zqgb [ueZ ijh\_~_gzZzighklpZZgZzfZAdgd\kdhc fhr_eb iml_fmkgZN\glZzgbynbajbg_kdh]h
wdki_jbf_glz JZkkfhlj_\ jZaebqgu_ dpphZglehdbgkemh\Zgh \ebygb_ \bogflup kiddh\ bgvgbjd_Ibg_kdb_
0zjzdl_jbklibdb we _dljhf_ozZgbg_kdhc kbkl_fu

Dexq_\u_ kehliZzdkbZevgh ebgcgbc "\b]Zl_ev ihiglhi@pbhdgZjgbduijhp_kk f_Ih~ bgl_bjZevguo mjZ
\boj_\u_ Thdb

3XUSR¥WKH VWXG\ RI HOHFWURPH FKDIQQF PR WL R\@ HPLVV RR RWHE LRSI WRFTR®@ ERIQMGHKE WILR) JG RYL OR
IHUURPDJQHWLEF HOHPHQWYV RDWKH ¥WWHK RWOWQHDBEGO L HG BRREWWEHQ MRP B GLREFQ M PAK VKD W K
WKH IHDWXUHV RI WKH RSHUDVOLRQ/ W H BV HIOH GROM F WQIGR\P WIBKINAR. E B IRU B FEIRW @ W U:H WHD. QF W
FDOFXODWLQJ WKH DVVRFLDWH® IGFRRQGN P MWHKRIPLLAD 0 $1F RVAHRVAEHVU R® D/AQ W\ P 1 OW R HRDAWW L7 L
PHWU\ XQGHU YDULRXV RSHUDWLGRISHREQ GQ W RID \& KIDVY HQE H HR) FRIDW XP Q € § W RPXIUIFHWR/| P\D JIRHY/
2Q WKH EDVLV Rl WKH VWHSSLRRDIOFNOBRWRGQ D QV B iD JRRUIQ W WD WRLRI D Q\ HIOHFRMURRRGH BIOPQ EF DOR ¥ H/
VIPPHWU\ KDV EHHQ GHYHOR SHSR VAKLE/O B OWR UX WK® VR R N P \D LARDRD MQKHD U SSHHTE @ H P R2W WRKQURIIV W
WKH GHQVLW\ RI WKH HGG\ F>RUUFR@WX LM@RW K H FQU®R WWK Y HG MADRINH QRV W IRW ROKIHD HWX [DGMILR R \
FXLWV LQWR WZR OLQHDU R@HW KK LIZIDWH G PIS® MPALHPGIW A BEHLQ OWRH Y25 78/IH SUHRG UDEPLPQ IQA \ ORI QW X
UHVXOWYV ZDV SURYHG E\ FRP SDLUQ WK AIRWPR/ RVK 18 XFCRWBLHOK\ VELXE&/OMKIH \DFRG MWT20DUAH B D PNDDVIKIHB Q W L
E\ FRPSDULVRQ ZLWK SUHYLRX VWO EREGKVEKHEGX BN WU $ PHDNGY @D \H IF R DG XFEIWHHGSG W R X LIUGJHH@WLM \ L
VLYH IHUURPDJQHWLF HOHPHQWWHR I RQK W KHD HPW B WRREQ B VR EFRI URGE V ¥ X @ K H QAP ZIDQ/J K RHZR
OHDGV WR D GHFUHDVH LQ WKA. O®BWILW RS HR R W K HV Q/DAVHNPU G REW OHF X O BG HG KHOWFORBVH L
WXGH RI WKH KLJKHU KDUPRQLFVFRI| DNIKH WX UN K 19 VB RAH U KRZIMOQAK\SISQE EPBWLR QV WHKVH DH S H B AN
VIVWHP RI UHFLSURFDWLQJ IBFD/V FDQGLUL ¥ H R B B WW IGHWAR) BV DA KIUQ R 1 VB RF R Q WXL IQEK RNKKVH FROSAWVLLP |
RI WKH PROG

.H\ZRUGWRD[LDO PRWRU SHUPDQHQWWKOH CHWK RS UPDIQVQ W B W BORFHVDWLRQV HGG\ FXUUH(

<klmi <bagZq_ggy hkgh\gbo ozZjZdi[fibklgdc g_h~ghje~gec h[eZkle sh f
[m*v ydh€ _e_dljbggh€ fZrbgb ih\TyhdhljdhdZ &kebeA~ge n_jhfZ]gelge <« ijh\e”g
_e_dljhfzZz]gelgbo ijhp_ke\ sh \ gec ijhigd@wIjymokn_

_j_"™[Zqz} jha\fyazZggy djZch\bo aZ’\ZquZuk@de/‘ w
Ney ihl_gpeZees\ _e_dljhfz]gelghlh ihdyRWZ URW GLY%GIGY % P
ZgZeeamxlvky « e dljhf_oZgeqg- ijhp kb slh kmf-%h a

gbfb « je\gygv f_o0Zgedb 20 ZgZe-Ibqggj\](r yg%qfh gz

hljbfZlb leevdb \ gZcijhklerbo \biz"d

ijZzdlbpe  ~h\h~blvky \bdhgm\Zlb j fmg@bpcj )
0ZjzZdl_jbklbd e_dljhfZ]gelghlh i h
_e_ dIthZ]g-Igbo ‘kbkl_fZo a- kdez"g hf_lje}x
liZgbp- yd- fh mlv feklblb fZkb\ge q5\}Vﬁf2]g-lg-
jmohfe _glb e \ ~"Zghfm \biz~"d gZ4c[eevr
n dIb\gbf } f_Ih~b jha\fyadm dJZcthm)I( aZgZdjm  _geklv _e_dljbgghlh ihey
h[gbkex\Zevgbfb f_Ih~"Zfb .
2e dljhf 0Zg+qge ijhp kb yde irnita2&|im 9-klv fZlg-lghlh thayiniz

e dljhf_oZgeqgbo kbkl_fZo a\hjhlghCi IJIFh'lJfévg%'fé(ﬂVF f Z[khexlgz fz]g-lgz
Ne€ iekey is"dexq_ggy kIZlhjghe h[fhjﬁabﬁ@ m k* j_~h\b%Z+ £Z4]delgZ «g”"mdpey
hibkmxlvky kdezZ”~gbfb kbkl fobI_e cal_ bgZ kIjmfrﬁL +r¥bAdeklv jmom

“bn_j_gpecgbo je\gygv «gl_ljzevgbib ‘' a ; o _

ijhkThjh\bfb afeggbfb ~bn_j_gp-cgbfh LY sztérﬁ fZkz ydhkjyi id]_lj/l?kdhj_ggy.

f> Ih’\@%fbjha\ﬂy(r_%hd ydbo fh eb\bc eb\r'chgUWk]hevi(Z,-b\f'lggy C #kjzremk \_dlIhj

_ > |heh _ dhyyt fqZk), = kbeZ ijm ghkle
Jeaghfzgelg-kiv dhgkljmdib\gbo je 9%l \‘gbofq I)t;d Lppes tim gkl

e _dljbggbo fZrbg kijbgbgy} g h[o- 9 jbdj-ie_g yde] g9

/\ . S S
e_dljhf_ozZgeqgbo ijhp_ke\ bﬁ _nepetgl “hjkldhkle ijm bg G

ihAzZevrhlh \bagZq_ggy hllbfZevgbo ])hf‘*ljlblhfg%o gz "} 9gZ ydej a [hdm _e_dljhf

e_dljhneabggbo iZjzZf_lje\ j_"bfe\ €o.jh[hd M jn\qe kbeZ h A 7
azJzevghfm \bizAdm ~_p_ ihlj_[m} \ybj'i;’d) ahlg-rgy kbez s boazy
ljb\bfejgbo djZch\bo az”~Zqg "~ey je\gygvVv Fde\_eeZ \

<: < @bevph\ > K Khjhdeg
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w .
gZ\ZglZ  _ggy gZ "\p]mD9 G~ _fin_jgz "ghkgz _ fZz]gelgZz ijhgbdeb\eklv
kbez DG+ dh_nepe}gl ~_finm\Zggy d] lb\ ijgh]h k_i_"Rybsz \-"ghkgZ fZ]g-IgZ
M ihi_j _Ageo jh[hlIZo > @ zumz'ingﬂeMQHn' “ey [*IJmgZ p_gljZevgh€
f IThAm gl_]jZzevgbo je\gygv [mehRsjjhajh[eldt®hkgZ fZ]g-ng ijhgbdeb
fZ1 c:l‘IZIthqb@J-zf h]fhh“ S8 NS kh|pr‘Z1]QJZl@h]H1\h’\-\ k1Z 1Ry \erghkgZ
e ] g4t+qg ijhp_km "ey jhaj . .
ang gv ]mklbgb kljmfe\ gzZfZ]g- qm&?% % ?eb\ kIv ihkl-cgpo fZ2]ge-l-\
n_jhfZ]gelgbo 1lse ]mkibghb \bo;h\bé \\ *lgz ~+g"mdp-y ihklecgbc
i_j_jeae fZkb\gbo fZ]gelhijh\hne\ JhaQeygm Lie J-ag-
j_"bfb jh[hlb j_"bf kljmfe\ j_"bf gZijph’b_ex\Zggy _e_dljhf_oZgeqgh€ 0ZjZd
jhaleygmlh jeage \ZjeZglb dhgkljmdp-gh\hébdphkiZifilb dgZjmfe \ h[fhlpe klZhhjZ
ydhje 1Z a ihklecgbfb fZ]gelZfb ;m\ehihi\jhf\z}‘_]gnfklbg-GkIjmfmff
gbk_evgm “bkdj_IbazZpex hljbfZgbo -<gl Zevgbo 1Z _ ) L
egl_]jh "bn_j _gp*Zevgbo je\gygv > @ Atél[ﬁrﬁl‘h)gh\zéh Dhgkljmdlib\gs jhafejb iZj:
Zelhjblf gbk_evghlh jha\fyadm kbl@l‘abmg%ﬁdhé‘gbbthdk Zevgh esgecgh]h "\b]m
Zel _[jZ€qggbo je\gygv 1Z ihdzZazg "hk!h\' :
hijbfZgbo chlh aZ ~hihfhlhx j_amevlZiix-@ é%cpf GmiZggy __Jhafejb
- . g*rgec Zf_lj fZ]gelhijh\h~m
F_Ihx ~Zghlh ~hke*"} _goyj_\*jc K K] G A4l '
aZ|jh|hgh\Zgbo fhr_e_ ¢ gz z~_d\zd -kz\vljz.ﬂynzhefvg__ IA .
ihje\gyggy a neabqgbf _dki_jbf glht Li2SbggAglg-Thiih\h"m kIZInjg ff
\ieb\m \bojh\bo kljmfe\ gz e dljhfhoziygd §blg-lhijh\h*"m KIZIhjz ff
ijhp_k m _e_dljhrbgZfeqgbc kbklI[ flAheghprlkghezf_Ij dhimrdh klZlhjZz
ihkimiZevgh€ "e€ ff
J_amevlZlb "hkeenr>egv i_j \ejdiRbjbgZ dhimrdb ff By
ZAEIdZ\ZI%hlél'. h]jnajh[e_dglbr?/\bfzzlf_f2|E19*&9\55@2 W pRfh\hTh kehx kIZTKjZ ff
g_ pengZjg _€e_dlj gZieqghm =T
“e _dljhf_oZgeqgec kbkl_fs al\hjhigH it % a0 H‘lﬁ‘[fh'db kiZlhjz' Vit
jmom [meh ijh\_~ _gh ihje\gyggy P&Mﬁe'\klzﬂ-tﬂd-\\dhlmrp- kiZlhjz
jhajZzomgdes\ a him[eesdh\Zgbfb j_ame|v|LlZifAortatbagghahj fo°
_dki_jbf_glm > Q@ fZ]gelhijh\h~hf kIZIhjZ 1Z|[*]m@hf
|hj \gyggy ijh\h~"behkv a fh* _eex|dhZzdkeZevgh
ecghlh ~\b]lmgZ a ihklecgbfb fz|gpR@hgklimdip\g} jhafejb dhgp_gljZéhj.\

N

~

o = IN1
—| T [~y N

o

ngZ]g-q_m\Zggy ydbo gZijz\e gbc \arhkZlgekghklfihfpdem ff E
kbkl_fb jbk FZkZ ihklecgbo fZ]gele\ d] Pg
AZ]ZevgZ "“h\"bgZ fZ]gelgh€ }(Abkl_fb
[*Imgz ff
Ilhexkge "ee_ggy ff w
il Ihje\gyggy jhajZoh\Zgbo e dljhf_o:
Y 3 0Zjzdl _jbklbd a _dki_jbf _glZzevgbfb gz\
1 |72 jbk
]‘ e Ihje\gyggy j_amevliZle\ _dki_jbf_gl:
K Ly "hkee”"' _gv > @ a gbk_evgbfb jhajZomgd

sh k_j _~gvhd\z~jZlbqg_ \*"obe _ggy g_
sh ~Z} afh]lm ajh[blb \bkgh\hd ijh zZ~
aZijhihgh\zgh€ fzZIl_fZlbggh€ fh”_ees g_k 12

_e_dljh~"bgzfeqghlh ijhp km
<blhlh\e_ggy _e_f_qgle\ dhgkljmdpe<€ dt
e gecghl]h "\blmgZz a rbolh\Zgh€ klzee« } |
~ogheh]eqghx az”~Zq_x > @ lahevh
z [ _e d|]h| og ggh€ klZzes ihlje[gh jhalZz
R/jgh gZijyfm kljmfe\ '\ dh
Jbk £ Ko_fZlbqg_ ah[jZz _ggy dhzZdk- ZWHT'?IQ gs%g hfblv ijhp_k \b]lhlh\e_ggy kde
"\blmgZaz]zevgZ dhgklymdpmy a  af grm} f oZg qgm fepgeklv dhgkljmdrg
ihklecgbfb fZ]gelZfb sh gZfZ]geq_g- 2de<lrﬁ2‘é§1/f‘gbf ihklZz} az\~rZggy fh”_ex\Zgg
jh[hlb dhzZdkeZevgh eecgecgh]l]h ~\b]lmgZz a
GZ jbkZ ihagZq_gh ihabpk€Zlhj+ n_jhfZ]g.|gbfb e f _glzZfb
fZ]gelhijh\en kIZIhjE[fhIdZ kIZIhjE]mg >ey ZgZe-am \ieb\m \bojh\bo kljmfe\
% ijm bgbt "h"ZIdh\Z fZkZ pZ pbkizkb\gbo _ _gle\ dhgkljmdp+€ _e _dljh
ihklecge fZ]ge+ld dhgp_gljZlhjb fZ]Qk‘bllIh]%b gZ _e _dljhAbgZfeqgbc ijhp_k ijh
ihlhdm + kljb"_gv [+]mgZ Dhglimdlbhg-\%%@ijb Jh][hlb e_dljhf_oZg-qghe€
iZjZzf_ljs\ neabqgh€ fh"_e. dhZdkeZewjghgh gnrOMihevgh€ ~«€ a rbolh\Zgbf I:
MblmgZ a ihklecgbfb fZ]ge1Zfb gZ\_"f@ig\lIKi[@\h~"Zfb aZ je\ghkle =grbo iZjZf_lIj:
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+ Kijhs_gZ ko_fz
a\hjhlgh ihklmiZzevgh€ "€

dhzZdkeZevgh eecgecgh]h "\blmgZ a ihklecgbfb fZ]gelZfb

Jbk

Jbk + ?e_dljhf_0Zg+qgZ 0Zjzdl_jbklbdz

LZ[ebpy
>ey _e_dljhf_ozZgeqgh€ kbkl_fb

+ ?e_dljhneabqg-
Syﬁibg)zlxde\Z’g@Iblgy _e_dljhf_oZgeqgZ kbkl_fz

_e_dljhf_oZgeggh€ kb

iZjZf_ljb fZI_je

jbk ijh\h~b\ky jhajZomghd g_ktZpshgZzjghin__ _
e _dljh~bgzfeqgh]lh ijhp_km a \bdR®AdzGdyyfZizf_I] AgZq_ggy
fZI_fZlbqgh€ fhr_e« 1Z Zelhjblfm apijhitrginzZgbo —— -
jiZger_ > @ 2e_dljhneabqge iZjzf_ljb ,fZ|_i'-bZ%f-¥ lgl-"g-kiv Kf f
ydbo kdeZ”Z}Ivky kbkl_fZ gZ\_~_ge m IZ[e <e"ghkgZ f2p p
F _jbreZggbc i_j jea |Z esgecge jhpafejb khikhofrfeb\eklv
gZ\_"_g+* 9Z jbk IbIhfZ ijh\e~gekl|v TOKff
<e"ghkgZz fZ
ijhgbdeb\+klv P P
Dh_jpblb\gZ kbez ~ . f
AZebrdh\z
/ gZfZ]geq _geklv %U Le
z <erghkgZ fZ p P
ijhgbdeb\eklv
IblhfZ ijh\ergek]|\y ~ Kf f
IblhfZ ijh\ergeklly ~Kff
<e"ghkgZz fZ
ijhgbdeb\eklv P P
Iblhfbc hisj U i
Hf ff f
lehsZz ihi_j_qg
v |i j jeam ijh\ergp®z f
Deevdeklv \blde\ z
5 GZijm]z 8p <
S Qzklhlz [ =p
Dh_nepe}gl hjKINhkls G f
. o . Dh_nepeigl Vg f K
Jbk + F_jb~eZggbc i_j_jea _e_dIljhf_oZgeqd¢hjfy
kbkl_fb Deevdeklv iZj iheSke\
Fhr_ex\Zggy ijh\h"behkv ijb az~"Z2ghfm aAdkgeydhjy P d]
afegb gZijm]b gz h[fhlpe klZIhjZ
XW & U g_ijh\ergbf fZ]gelhijh\h~hf gZy\g_ gZdeZz
< 1zdhfm jza+ fblI}\_ agzq_ggy kijm{pf 9% APpgPezay fzkbighlh ydhjy 12 Abf
KIZIhjZ } g_\+~hfbf = jhajzoh\m}iviNeP EGY gl "e}x _e_dljhfZ]g-lgbo kbe G
jha\fyadm ~kbkl_fb +gl_JjZzevgbo ‘P2iN\Dg ffpmfel m i_j_jeas fZkblgbo ijhi
Abn_j_gpeZevgbo je\gygv jZahf a [mKiBgIWKZhV Nogdhes 7~_fin_jZ af_grmxqb Zfie
\bo kijmfe\ gZfZ]geq_ghkle gZ ]jZgbp-&ZkabPgdhedNZgv ydhjy >h”*ZIidh\h ijh\f
1Z Imklbghx \bojh\bo kljmfe\ mi_j jedhkBrBlgB@Yyl-kieb\m \bojh\bo kljmfe\ gZ Kl

JhajZzomgdb ihdZaZeb bk s hh by pr bk&dIZ Ifmi Za jbk
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1,6 Jbk + =jZned aZe_"ghkle ihim ghkle | _ieh\

oA
Jbk * =jZned aZe ‘ghkle kijmfm \gthimrdZo dhzdk-zev '~ 4ZKmM

esgecghlh "\blmgZ ¥4 _@zXjdom\Zggy \ieb\nfbkgh\db _ o
\bojh\bo kljte\a \bojh\bfb kijmfzZfb Ihjs\gyggy j_amevlZle\ jhajZo
klZlbggh]lh j_"bfm jh[hlb dhZdkeZevgh
Gzy\geklv \ dhimrdZo "~ey kbkl_fbrebymglh\Zgbf dki_jbf_glZevgbfb ~Zgbfk
fZz]gelhijh\h~hf ihklecgh€ kdezZ"h\hg kl\]g‘rwfﬁm\zzjzmqgm ihob[dm g_ [eevr_
\bsbo ]Zjfhged djZlgbo "h hkgh\gh€ k\\_”\qba\Zl}(fh[Z!'X d\Zlge+klv jhajh[e_gbo fZI
ih]ejr_ggy ihdZagbde\ ydhkle _e_dljhfgrjle€c\ f_j_ -
Ah ydh€ ie~rdexq_gh ‘ijbkljec 1Z ijba\h”bhwze*h \ieb\m \bojh\bo kljmfe\ gZ a
h[os*ghkle mklZgh\db *“h~Zldh\bo neewlijpir"bgBfeqyybc ijhp_k ihdzaz\ sh
k\hx q_jlm ijba\h”blv ~h a[eevr_g@yjm&Blidbdhgmxlv jhev ~ fin_jZ g
\bjh[gbpl\h 1Z hlkem]h\m\Zggy h[gZeaZm@om I|ZeZkgbo dhebizgv kbkl fb
mkdeZ”gblv dhgkljmdpex =jZn+d kljmdm d¥eyy kpKkifild»iam~b \ezZkgbo dheb\Zgv \
fZkb\gbf fZ]gelhijh\h~hf [sevr JeZ"dbaf arf_ggypfzfiesIm b \eAfeggbo \¢» hkgh\gt
gbkehf \bsbo ]Zjfhged P_ *Z} afkijmfm/h~Blbimrpe kIZIhjZ sh ihdjZsm} il
\bkgh\db ijh djZse ihdZagbdb ydhkleydRekldljhe gdljn€g jle€ \ f_j ~o ~_ ijZpx}
Ijb jh[h|' dhZdke Zevgh €ege- Cgh]h A\b]mgévéhffrzkh\gbffg} aZ '_J-h/\ ang ggy i
fZ]gelhijh\h”hf | ieh\bo \IjZI' g_ i_j \bsm} azlz
Q_j_a gzZy\geklv \  dhgkljmdp-ifhImghkigbipbkljhx
_e_f_gle\ ihklZ} iblZzggy |_ieh\bo \IjZl 1Z \ieb\m _ _
\bojh\bo kljmfe\ gZ aZ]Zevgm ihim gekly Kibkhd esl_jZImjb

_e_dljhf_oZgeqgh€ kbkl_fb jbk g KLOWWRWBAEOWLFDO PRGHOLQJ RI QRQVWD)
sh ~hey ihlm ghkle | _ieh\bo \IjZI gVVHV LQ FRDFKIOWYRMOU .RQLD
ihim ghkle kbkl fb g_i_j \bsm} WR%%%%%(@MJ%&;M /IXEOLQ /YLY &UDFRZ =

ledh\e agZqgq_ggy | _ieh\bo \ljzlI |h@1byea;2hg-anf2|bq kdh_ fh~_ebjh\Zgb_ g_klZpbh

. . lj kdbo ijhp_kkh\ \ dhzdkbZevgh e
gZy\g-kix ihklecgbo fZ]gel-\ Q_j_a \_eBAn1\bRASKTY ‘"8 ToPo NS Sah e 0es 0%
jmom €0 \a”h\" g _jmohfh]lh klZlhjZz Khjlf]dhﬂ\g’ngoex\Zggy IZ egnhjfZpecge | _agheh]-€

_e_f_glZzo klZlhjz \bgbdzZxlv thhldth;Bvah\bé’dP\evgbc iha\fyahd je\gygv AbgZfedb c

kljmfb | _ieh\m "ex ydbo « \e~h[jZ  _gh g@h]§nmeghhh "\bImgZ a ihklecghfk @Hegvpnfb
> K Khjhdeg<ekgbd GZpehgZevghlh |I_ogeqgh]h mg
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©0l112 A[ GZmd ijZpv K_jey ?e_dlebgdphfZri$ghd IZK\OWVRY ' 6 6RURNLQ &KQABPQQ\\ UR]
f_oZgeqg_ i_j_I\hj_ggy _g_jl*€ + = K % « G\QDPLN\ NRDNVLDOQR OLQL\QROK @LYWKOXQD ] S
=KLOWEPOBXODWLRQ RI WKH PDJQHWRF ILHDGPHQLWEKE YROXNWQR Q@ WR W KH ¢ TOXCQMIDRIQR RR |
WKH OLQHDU PRWRU ZLWK=8HO WIYRN QW 6RDARRMNGZL WK SHUPDIQNQW PIDMPHVRO@® OQRKR WHN |

&3((1 FZI_j*Zeb € Fe'gZjhrgh@Hdhgn X QIp¥EUV\WHW®%XOOHWLQ RI 178 .K3, .KDUNL"
gbkex\Zexge ijh[e_fb _e_dljhl_ogedb?j tkgEv\e\.K3,\ QR SS

it + K =KLOWVRY $ 3&DOFXODWLRCHRIRWKHQRIDDQHW LKA
?2\*hdbfh\ <JJRkq_I| we_dljhfZ]gblguo b ly]h\uo KAHIIOJIQHDU PRWRU ZLWK SHUPBRURML@®DJQHW
klbd dhzdkbzZevgh ebg_cgh]lh bg"mdmehgdhlh &3¢(0%1_eyODWHULDO\ OLIKQDURGQR\L NF
jbg_kdhlh \b[jzlhjz f_Ih~hf bgl_ljZevguo mjZEFKIVO\XYDO\XQL SUREOHP\ HOHNWURWHNKC
< N ?\*hdbfh\ : < @bevph\ BT Dh@jzZl gdmHU+bVQ\D ODWHU£ DOV WK ,QWHUQDWLRQTE
We_ dljhggh_ fh~_ebjh\zgb_ =+ + 4 " R® &RPSXWDWLRQDO 3UREOHPV RILYOHFWULFD
D\Zqg_\ =J&kq_Il i_j_oh”~guo ijhp_kkh\ \ fZ]gblh6 BA¢MFUEHU SS
MblZl_eyo K D\Zg_\ ? B I _Ijn&Zmdiz b |_oghkdZ (YGRNLPRY $ 9 =KLOWVRY FKHW .RQGUL

\ 1hjhAkdhf ohaycki\_ Db_\ ;mAe\<avgBd # HOHNWURPDJQLWQ\NK L WLDJRR NDK KIOLURNIW H U
LQGXNWFLRQQRJR GYLJDWHOLD MW®RIBNRWULFKHYV
_ljmr_gdh ?>hl1ZijhdkbfZpe€ +gl_]jZevgbo je\gy@WHINEOQ\NK XUDYQHQL >&DOKBODMAERQLNQG

e_dljhfZ]gelgh]h ihey Zel_[jZ€qgbfb kbW LFAfbRI FRD[LDO WUDFWLRQ HQOQHEBW UQKB XN WY DR
1_Ijmr_gdh >hih\e?re :G MJKJ K_j : # WRU PHWKRG RI LQWHIWUR QGO REVWVRIRGHE. URYDQ

WURQLF PRGHOLQJ .\LY QR SS

e_gdh\ W& dljhf_oZgbqg_kdb_ oZjzdl_jbklbdb 6dh2¥dXkBEHY ( , 3HWUXVKHQNRWBNVKRW YSHUH
gh ebg_cghlh "\b]Zl_ey k ZdkbZew@ifzh jZ*PDeMYUWRIXIDOQ\NK GYLIJDWHOMDNKQ DOGKODW
_gbyfb gZfZlgbgb\Zgby ihklhygguo fZIWRIHXIJDO HOXIND HVV@HNKQLND Y JRURGVNRP KR]L
F =he_gdh\ F :[ZKkbagpqgZ _e_dljh "bgZfPd¥GC WHFKQRORJ\ LQ WKHY XUEDQRHFRQRPSS

+ < + K

- X

II('D('D X -l
< =

3SHWUXVKHQNR ( , 'R DSURNVLBRDWHRU-QWHJ

SHIHUHQFHYV WUDQVOLWHUDWHhGOHNWURPDJQ *WQRJR SROLD DODJWRUWERKDE PL
$ =KLOWVRY , .RQGUDWHQNR RG&-R@JLRJ\ULQﬁ WIQFB WKH LQWHJUDMAVRIQR/P R D QVHWM LW
QRQVWDWLRQDU\ HOHFWU R P H EXIRQHLAD &t GBIy X Fm"gﬂépa@;si SHSRUWV R
(&231JE%W2 /IXEOLQ /YLY &UDFRZ 92/ +ROHQNRY 0 SEDYVIDO (OHNWURPH
$ 9 —KLOWVRY . 3 RQGUDWHQG\,FBRQR:NL % W\N\ NRDNV\DO QR/MQE\RRKR GY\
ODWHPDWLFKHVNR\H PRGHOLURYDQL\H DG D QQ‘@\Q@ QDPDKQI\FK\YDQ\\
HOHNWURPHNKDQLFKHVNL\ SURRMNRHGYRYD >(§ QLFD® GKQHDE WRUL V
>O0DWKHPDWLFDO PRGHOLQJ RI Q@IREDONBW &év;@ﬂb D G LD ORG LIH.FRDLRQQWR |
FHVVHV LQ FRD[LDORGHQHDRYBPQILBH@LQIR O HENMAKRE\RIDRIN D~ S S
WHNKQRMRIGAHOLQJ DQG ,QIRUPDWLRQ 7HFKQRORJ\ 9RO
Ss

GZ~ecreZ UHFHLYHG
e[esh]jZneqg- jhipkbh]jZnbq_kdb_ WAhIEDYOLRIJUDSKLF GHVFULSWLRQV

:aZe+a \ieb\m \boih\bo klimfe\ aZ ~*bgzZfeqqge |DZjZdlj]jblblbdb ee+sgecght

_e_dljhf_oZgeqgh€ kbkl_fb : < @ tawgh\<ekgKd IGHjM ©OI1a K_jey ?e_dljbgg-
4 e_dljhf_oZgeqg_ i_j IN\hj_BgyO _g Gl-® ©OI1la + < + K +
:b[ebh]]j gZa\ + ,661

:gZeba \ebygby \boj \uo |Ihdh\ gZ ~bgzZfbdgbdkdibdb b qu_ZJQI_ klbdb ebg _cgt
we_dljhf_oZgbq_kdhc kbkl_fu . < @pedMph\ <>kggbdKGLM ©O0I K_jey ?e_d
fZrbgb 1Z _e_dljhf_oZgeqg_ i_j_I\RH_Qgy Gd M]-@Ol12 + < + K +
;b[ebh]j gZa\ + ,661

$QDO\WLY RI LQIOXHQFH RQ G\QDPLFOHOBWHKXKUUVWQMW MLAG BB ZHHAH F W U |
$ 9 =K\OWVRY ' 6 %6FOUORNALIQQ RI 178 .K3, 6HULIQG HO@OHFWWR FHFE BIQLE B
FRQYHUVLRQ * .KDUNLY 178 .K38,3 *+ + 1R LEOLRJU + ,661

<erhfhkle ijh Z\IK}*\*_gby h[ Z\$IHREXW WKH $XWKRUV

@bevph\ :gnjec <heh”~bfbjh'gog "hp_gl azZ\¢"m\Zq dZn_"jb _e dklijbmggbopfErbg
_e_dljhh[ez”"gZggy GZpehgZevgbc m\ge\ijpkbhidejtojk lomzkgy MdDZEQO W HPDLLA U X

@bevph\ :g*j_c <ezZ”bfbjh\bg "hp_gl azZ\_"mxsbc dzZn_"jhcrbwe bdljbqg_kc
wdkiemzZlZpbb we_dljhh[hjm~h\Zgby GZpbl{gvalqmd(hT‘ian\ubth"hlhevah\Zgby M d
_ PDD QLOW#PDLO UX

$QGULL 9RORGKROWRRRIYWRU RI 7THFKQEVDORFEPMWH BHRIHVVRU 1DWLRQDC
DQG (QYLURQPHQWDO 6FLHQFHV RRHENW RIQHD HFADUA FRD OW (KIHF KHLRIHWW D Q G
2SHUDWLRD]JKLEGWHOGDLO UX

Khjhdeg >fbljh K _j]leckldjgbc \bdezZ”"Zq dzZn_"jb e _dljbggbo Zfizerdog -
_e_dljhh[ez~gZggy GZpehgZevgbc mgY\_jkblijbjhpehd hkokjlm\Zggy MdjZ€ghb
PDWMGLPD DVS#JPDLO FRP

Khjhdbg >fbljbc K_j]_kMkbjgbc ij_ih"zZ\ZI_ev dZn_"ju we_dljbgekdbdapfzrbg b
we _dljhh[hjm~"h\Zgby GZpbhgZevguc mgh\ bkblj_bjh{‘hhlmeba-mkﬂgby MdjZbgu
PDWMGGLPD DVS#JPDLO FRP

'PLWUR 6HUJt\RYLFEH@RRBRNHFWXUHU 1DWLRQDOLBROPHOWMMO RF LM QH
8NUDLQH 'HSDUWPHQW RI (OHFWU (LD PHKNL QS HWENPERMEFAWBDED FRP

<ekgbd GLM ©O1l12 )
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M>D
< % =J7;?GBDH<

KJ:<GBL?EVGUC :G:EBA WE?DLJH><B=:L?E?C & J:AEBQQHRBDEGNB=M
F:=GBLGUO KBKL?F

>hke+~"_gh ghlbjb Ibib dhgnelmjZp4® fX]gtbehg hiihkj_ZdIb\ghlh ~\blmgZ $B50Zdkh\ghjthgghhimgz a-
afeggbf hihjhf jhihjZ 6\Q50 kbgojhgphyll aendjpih\bfb ihklecgbfb fZ]ge+IZfb \ jKbbpjhGy@PO e dlI
jh~\blmgZ a g_h~bfh\bfb ihklecgbfb fZ]80&0b \IhdhaZzgh sh ijb hArgzdh\bo ¥®[Zjbdfbeo rihafep _dljh
fZ1gelgbc fhf_gl « ihim geklv m _e_d3pe0bdngghbimbfb fZ]gelZfb Jhajzd@mdlhdbjhlthdybbkez” " m\zZgbo
_e_dljhM\b]mge\ \bdhgZgbc \ ijh]jZfgWLHFDZGRWRQE6RQ@YH L ODJQHW

Dexqgh\e keHbZ fZ]gelgh€ kbkl_fb ihklecge fZ]g=lpbc éhfdlghfZh[hges 0ZjZdl_jbklbdbexybkgevg  fh
fZ]gelgZ «g”"mdp-y

Bkke_"h\Zgh gq_luj_ IbiZ dhgnb]mjZpbfu fA]gbbelvg Kklthkj_Zdlb\gh]lh "\b]Zl_egh]®5j0 Zdibdehhh ~\blZI_
ey k i_j_f_gguf khijhlb\e_gb_f jhlhjZjhgo®3be wé&bdbh”\b]Zl_ey k n_jjblh\uffiZ]ighklizhfyjpgdufblhj_
6\Q50 kbgojhggh]lh we_dljh"\b]ZI_eiw kllgy hgbfh\idbgbl1Zfb \ jhihj_ 3060h ijbdbhaBghdh\uo ]Z[Z
jblguo jZaf_jZo gZb[hevrbc we_dljhfz]dgfhlggtck ihfmgwé_dljh~\b]Zl_ey IbiZ 30®0fE]gb h2\ftbf hUwfkq _|I
0ZjzZdl_jbklbd bkke_"m_fuo we dljh/‘g\b]ZjthQZf:fghfhleZgj_ _ ,QIRO\WLFD ORWRUG6ROYH b 0ODIJQHW

Dexq_\u_ kehbZ fZ]gblghc kbkl_fu ihklhyggu_ fEZjbg)UUguwef_hdUgll jZ[hgb_ oZjzdI_jbklithdb qgbke
N _ebjh\zZgb_ fZ]gblgZy bg"mdpby

7KH QXPHULFDO VWXG\ UHVXOWIRIXW B W LFROQY Q QWA XH QW RE RPIRNV R K B UDUFAV IS U WM QFVH B | )
PDJQHWLF VIVWHP FRQILJXUDWVROWKEHIE EHIDX PWWDXEAH ® RWRH F W B® F WV R R WR Q FEILRIQ RNMOW
UHVLVWDQFH 6\Q50 WKH VP\RWRURZLARKK IBHOX PAMDRHFWP D QHQW MIXH B WIVPD@® MKW RIRIDRIW
PRWRU ZLWK QHRG\PLXP SHUPD QHRGW PIOH QHWIXHD MK R | WRKWR V WEK\WM RAK 2 UQ € WLV RIXW E H UG |
WKH HOHFWURPDJQHWLF WRUMWHJIR @ FGK H W RW RAK R B MGK DVD V@ R N WAKK-H VA5 HWR S H UHDOCHTF @ U
VPDOOHVW HOHFWURPDJQHWLBOW®RWN\SH [FPQ® RSR ZH W K DQIER & KPH. XPH B CRIMR-DAQW HK D & DWW K K ODAW
FKDUDFWHULVWLFV RI WKH ¥ GPDHMW HID WX\E HQ MFRHU Y R | MZ\BRH I8DG ND JI9 HQIRO\WLFD ORWRU

H\ZRUGNMASH Rl PDJQHWLF V\VWHP SRLFD-HOMLOAWWRRDUITXHW \5 H O RIUF VDR 1 PRACDONVD LERVCH UR.IY JAQ
LQGXFWLRQ

<\_"_gb< ijhfure_ggh jZa\bluo kljZg®Zzo mgb\_ ijevghfm dhee_dlhjghfm ~\b]

Ihf gbke_ b \ MdjZbg_ [he_ VKD i Agtorf 8% % k_jbcgh \uimkdzZ | j_]m
ihlj_[ey_fhc we_dljhwg_jlbb ~"bkiheyamgkym\p12Y B QABOX\QOFKURQRXY UHO)
_0Zgbq_kdhc jZ[hlu \uihe@WHOC dhgkljmdpby jhlhjZ m dhlhjuo y
We_dlj_h"\b]ZI_eyfb _ GZbl[hevr_ gZ"z CF[Zhl% thZ\g gbb k Zkbgojhgguf ~\b]Zz
we_dljh"\b]ZI_e_c ih dhebq_kI\m Riphizi[ey fth@ ihkThyggufb fZ]gblZfb Djhf

we_dljhwg_jlbb gZoh~blky \ "bZiZafg mkhe@h kJ_bde \uoh”Z ba kljhy ba az
+ d<l Z kj_"b bkihegbl_ evguojzﬁjzi(rﬁ) @B 02Xgby \ kemqz_ hidZaz beb i_
kzfufb jZkijhkljZzg_ggufb yleyxlky \1g|bgyThidlgzqzevgh [_ahiZk_g \ wdkiemZlI
ljZzgkihjl_ju b gZkhku khklZ\eyxghb beﬁeru bih\ "g_ bg" mpbjm_lky gbhdZzd
iheh\bgu h[s Th dhebqg klI\zZ f Oquaef—ﬁa”hQ\\[B B Zy kbez b azsblZ ij_h[jzah

khklz\eyxl b ihlji [eyxl we dljhwg }
i h[izam fhe \f 0Zgbg kdmx > @ 924 PP ahtizgby $%% jzajz[hizez ghiuc

ih\ZYy x he h
Fbjh\Zy b hi_gq_kI\_ggzZy ijzdlbd 'iﬁqgﬁg\z— e |b|62\%§850HIye\té?/bl|k)e,v|% o
qlh gZb[hevrbc _Wdhghqu__kdbc_ Q»ﬁ( Ndha f evgu A U
ji_ZebaZpbb ijh]ljzff wg_jlhk[_ y I_ g ygg

L e jhlh bkih Ik I'h

i_j_hkgZs_gb_ h[t_dIh\ ihlj_[bl_ e_c j tLP%ebJ fewyxl]kyb[hle ev%vrgﬁggfbnq ”kbdb\vl\J/nr

W"f—d”h”b\hAhf Mablu\Zy ~\ur 2 igu We _dljh~\b]Zl_eb IbiZ 6
j_oh™ gz ]mebjm fuc we d|jh|j h’\—g =

[Zo bf_xI gz [hevimx fhs

Y, J
hAgbf ba _jki_dib\g_crbo QZJ \e6-\% ijb jZ\ghc fhsghklb + DI> m gt

jlhk[_ gby
gZeba Khklhygby \@Zjhkzn k qzkihTg®m _ _
ijZ\ey fufb Zkbgojhggufb "\b]ZI eyfb_ We_pRgh/\b]ZI_eb k g_h”bfhlufb ihklh
r__ jZkijhkljZzg_gb_ ihemqgzx| ~jm]b begﬁlzfpmleth gZoh”yl rbjhdh_ ijbf_g_g
jm_fuo we_dljh"\b]ZI_e_c ]mefbojlrzn ;IJO Ifhbk%hehvdmfh[ezz“ZhXA
<_glbevguc we dIJh"\b]ZI ev [_a |W I—h‘%g a ey thw m gzo
JgbIh\ \ _gibevgh j_Zdib\guc M\b]ZI e\LEi L{bbebw\e dijhljzgkihjl_ > @
azZjm[_"ghc ebl_jzZImj_ + 650 6ZLWFKBG_BWVOXEWIB@gMH b ghkib we_dljh \b]
ORWRU k dhffmlZpb_c nZa ih kb]gzeglhzagutiz iRemblZib 1\ aZ\bkbfhklb hl
_gby jhihjz WIhl \b~ \_glbevgh]lh wenidZ\enaby| kfp %/'& %UXVK /HVV 'LU
fh™ | khklZ\blv dhgdmj_gpbx ih onz@RVKMbdzw"lm Mb]zl_eb nhjfz nZagh]h |
gZihfbgzZ | 1jZi_pbx 3060 SHUPDQHQ

<< < =j_[_gbdh\
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6\QFKURQRXV ORWRU z*we_dljh*\byZlklabu \jZhlghgbrey [hevrbgkl\Zz f _ozZgbaf
hl bklhqgbdZ kbgmkhb”*Zevgh]lh gZijyohgbyhbeh INdZzZlhim \jZs_gby \ur_ ghfbgZ
< ~rZgghc jZ[hl_ [m"ml bkke_~h\Zgu wjeb_fd]gh{“gpz]ZI eb lh ijb bke_~h\Zgbb 0ZjZc

Ibiz 3060 kilbd \ur_i_j gbke _gguo gq_luj_o Ibih\ we |Ijt
< bghkljZzgghc b _q_kI\_gghc ¢ &Zmaghg "bZlZahg j_Imebjh\zZgby qZkl

!Hﬁ\gbq_kdhc bklfbl_ﬂjhz\lzmjb fghohhhA\ ﬁpézpbc' hi f

| S uo e X we .

650y> —gg@ 61050 b 6\850 - B Jsoebc;] "\b]ZI e_c IbiZ 6\Q50 b 6\Q

im[ebdZpbb \ dhlhjuo kjZ\gb\ZxIky f6$ klZIhjzZ ijbf_g_g kIZIhj Zkl

0Zjzdl_jbklbdb gZijbf_j 650 b 3060 %N |Jh"\b]Z| ey :BJ 6 <g_rgbc "b
Ke ~m_|I hif_lblv qlh bkké"z\ JZZgbZ@/ug ff \gmlj_ggbc "bZf_Ij klZlh

0ZjzZdl_jbklbd \ur_i_j _gbke_gguo qllujfo Ibiff\ Zdlb\gZy ~ebgZ iZd_I1Z klZlhjZ

we _dljh™\b]zZl_e_c "ijb h"ngdh\uthZpZ[Z]bon <g_rgbc AbZzf_lj klZlhjz we _dlj

fZ]gblghc kbkl _fu g_ m”_e_gh ~hklzIhlylgh \gpfidghye50 b _1h Zdlb\gZy ~ebgZ 1Zdtl
P_ev bkke_~h\Zgbkrbgzdh\uo ]Z[Zjhbire_dljh~\b]Zl_e_c IbiZ 6\Q50 b 6\Q50 b
Zdlb\ghc qZklb \g_rgbc ~bzf _1j klZIhgfZfréjugdbkkeé_~m_fuo we_dljh*\b]Zl_e_c
Ib\ghc qzZklb k_j» _qgbdz ijh\_kib RpZ\ybhdyefzggblghc kbkl_fu kl1ZIhjZ b jhlhjZ \
ZgZeba jZ[hgbo oZjZdl_jbklbd q_ luj\lbl4dbiky WeiZd650 dhgnb]lmjZpby jhlihjzZ "e\
jh™\b]zZl_e_c 650 6\Q50 6\Q50 30 \bbZhije_c 6\Q50 6\Q50 306% gbkeh \
" eblv dhgnb]mjzpbx fZ]gblghc kbklhféhlhjb KKEZIhjZ \Zjvbjh\Zehkv 1Zdbf h[jZahf
jhc "hkib]Z _Iky gZb[hevr_ agZq_gb _hfhfkiglgbby fhaddkbfmf we _dljhfz]gblgh]h fhf_
ghklb \ aZz~Zgghf "bZiZahg_ qZklhlu YjZ&iZgbhhyg_ qgZklhlu QZs_gby h[ fbg
IhklZgh\dZ azApmbbkke_~h\Zgbb olfzailhf az”Z\Zebkv g_baf_ggufb ke_"mxstk
ibkibd q_luj_o Ibih\ we_Tjha\b]Z|_e fcllU dzghi@hklv -Ihdz ff jZ[hgbc aZahj
[Zah\h]h “ey kjZ\g_gby \ayl ZkaOJthUC Mip]2Z k&g fZ]gblh\ ~ey fh”_e_c 6\Q5

:BJ 6 ghfbgZevgZy fhsghklv Ryh +  d] H[sbc \b~ fZ]gblguo kbKkI
Jy d<l ghfbgZevgzZy qzklhlz b\‘]'ies_ gpyfwo we_dljh*\b]Zl_e_c ihdZaZg 9z
Q h[ fbg Ihkdhevdm ijb j _]Imebjh\Zgbb

6\Q5 6\Q5

Jbk H[sbc \b” fZ]gblguo kbkl_f qdlph"‘ob]ﬁlh‘ewceb
dzjlbgZ jzkij_~_e_gby bg”* mdpbb fZlgblghc kbkl_f_
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J _amevlZlu gbke_ggh]h bkkey*p\2\gBg_gby jhlhjz kms_KkI\_gguf h[jZahf aZz
ebazZpbb ihklZ\e_gghc p_eb gz i_j\hfqWwk2iZ Vvddhhijh[fhlhd klZlhjZ
N _e_gby hilbfZevghc dhgnb]ImjzZpbb 15
gb\Z_1 fZzdkbfmf kj_~g_J]h we_dljhfZz] '
I1Z \ ahg_ dhffmlZpbb f 1_hf_ljbq.
Ney we _dljh™"\b]Zl ey 650 b f £ "e qp
ih\ [ueh \uiheg_gh fh~_ebjh\zZgb_ f.
\'iZzd_I_ ,QIRO\WLFD ODJQHW b hij_
we_dljhfZ]lgblghlh fhf_glZz hl mlezZ i 5
"ey dZ ~hc ba fh*_e_c

HilbfZevgu_ khhlghr_gby f_""m

i i i va N ' ] ej‘.:)ﬂ'\rpa-“:-
\gmlj_ggbf ~bzf_Ijhf klzlhjz Z 1zd 0
ebgbgu ihexkh\ kIZlhjz b jhlhjz ~rey 0 60 120 180 240 300 360
650 \aylu ba > @ —--= Qaza A ®azaB — — — daza A
>ey we_dljh"\b]ZIl_e_c 1biZ 6\Q50 b 6\Q50 \
iZzd_I_ ,QIRO\WLFD fh gh \u[bjZlv dhebgpkI\hs ke pkpHkiv 1hdz hi iheh' _gby jhih

h~rghlh ~h g_luj_o b nhjfm kliZevguo ijhf_"mldhWé dIjhA\b]Zl_ey 650
jhlhj < j_amevlzl_ij_™\Zjbl _evguo jZk Ih\
J\u[Jégh dk’]ebq CIVh kel \J%\gh g Iujff I-hf1 H i qblv fZdkbfmf we dljhfzZ]s
N N
KjZ\gbl _evguc ZgZeba fZ]gbIguo fk'ﬁk—l ?ﬂh/\zbgf%hf h’\%z'lglahgh_'lbquzklhlﬁ
jh"\b]zl_e _c¢ k ihklhyggufb fZ]gbIZf : [iZlv  hi evgnh_

ihdZaze qlh gZb[hevr__ agZqg_gb Id(ﬁjhf ; Klzlhjz ~GZ jbk ijb
fhi_glz m we_dljh"\b]Zi_ey k 1Zg]_ ng? _dljhfZ]gblghlh fhf_glZ hl
gbgb\Zgb_f ihklhygguo fZ]ghlh\ |hw A'Jb jZaguo agzq_ gbyo gb
e_~h\Zgbc [ue \u[jZg jhlhj k 1Zg]_ ngjZZev ﬁ ey we_dljh"\b]Z1_ey 6/\50

gbg_gghklvx fZ]gblh\ > @ >ey mf_gv é kzguo j_amevIZIih\ \brgh
pbc ©am[ph\h]ha fhf gIZ \ "Zgghft A\B e"ﬁﬁ’ﬁfwe dijhfZ]gblguc fhf_gl "ey

gy Iky ijhnbebjh\Zgb_ n_jjhfz]gblguod —Qi \ _\JZS gby jhlhjz jZ\gl

JZkq_ IfZ]gbIthZIbdb rey \k_o bkRe ~m ufr gzlex~z_lky ijb gbke_ 1\
z

N _e_c ijhba\h”beky ijb ke ’\mxsbo mkeh\ yoJ []X&fo f qbke A\bldh\ djb\Z_y fr
Ihijh\h~ kIZIhjZ b jhlhjz = klZev KL Bihi  Ihwihfm Zevg_crbo jZkq
jh\h~ jhihjZ we _dljh~\b]ZI ey 306% @%Og-k PraapibkeZ \b'dh\ ijbgylh az [Zah\h_
hggZy klZev KL hklZlhggZy bg~mdpl2o
fZ]gblh\ "ey 6\Q%0 * Le “ey 3%mp$ + M. Hu

Le dhwnnbpb_gl aZiheg_gby h[fhlhig

lhesbgZ fZ]gblh\ fh~_eb 6\Q50 =

jbgz fZ]gblz \ az\bkbfhklb hl kehy \ dj2

Ablky fzZ]gblu £ - ff jZaf_ju fZ]gblh\
N _eb 306% + 7 ff 3

DZjlbgz jzkij_~_e_gby bg"mdpbb \
kbkl _f_ ijb\_"*_gZ gZ jbk < j_amev ,
hij_ e _gu ke_"mxsb_ agZg_ghby
we d hfZ]lgblghlh fhf_glz \ ahg_ d 0 1, 06/MuH
650 * TG6\Q50 + T B\Q50 = 1 G 0 500 1000 1500 2000 2500
306% = TG LzZdbf h[jZahf gZbl[hevrbc _
we_dljhfZ]gblguc fhf gl m we duhA\b]Jzk * A4 kbfhklv we_dmljhfZ]gblgh]h fhf
306% Tth \jZs_gby jhlhjz Ijb jZaguo agZq_gby

Gz \lhjhf wizi_ jZkq_l jZ[hgbo ozjzé'?'_‘iBWbZdAhc ba nza “ey we_ljh"\b]ZI_ey
Ney \k_o bkke_"m_fuo we_dljh*" @4 ZI1jbk ¢ ijb\_~_gz azZ\bkbfhklv Ih
ijhba\h~"beky \ iZd_I_ ,QIRO\WLFDiheRWBYRGMHZ ijbey we_dljh*\b]Zl_ey
ke_~mxsbo mkeh\byo gZijy _gb_ ibhhgbZ thhdz iklZxs _]h gZijy  _gby £ kbgmkh
h[{fhldb klZIhjZz \dexq_gu \ ©a\_a"mPzZddlyffmlamhfyZz 1hdZ bkihevam_Ilky b "ey
nZa “ey "\b]Zl_ey Ibiz 650 %+ ihhq_p\QdbDyb BOFE
iblZxs_]h IhdZ \ nZaZo klZlhjzZ ~ey "\bbaly eve HdjE \b]Zl_e_c k kbgmkhb”~Zev
6\Q50 6\Q50 306% *+ kbgmkhb”~ZevgByZxs_]h gZijy _gby 1Zd _ g_h[oh”~bfh \ |

GzZ jbk ijb\_~_gZ aZ\bkbfhkliv. db#&2_dduo wdki_jbf_glh\ ih*h[jZIv qbk
iheh _gby jhlhjz "ey we_dljh"\b]ZIhéfhIBBOKkIZKEjZ ijb dhlhjhf h[_ki_qgb\zZ_lk
wlhf jbkmgd_ ih hkb Z[kpbkk * m]hefZewgudlpbg_d&dho6zZ]gblguc fhf_ gl \ az”rzZg
liZ"mkZzZo iZahg_ qzZklhlu \jZs_gby jhlhjz

JZ[hqgb_ 0ZjZdl_jbklbdb \ gZklghklb
aZ\bkbfhklv we_dljhfZ]gblghlh fhf_glZ hl gZklhlu
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0

0 500 1000 1500 2000 2500 3000

Jbk + AZ\bkbfhklv we_dljhfzZ]gblghlh fhf_gl:
] gzZklhlu \jZs_gby jhlhjz Ijb jZaguo agZq_ gbyo |
Jbk  + AZ\bkbfhklv ThdZ hl iheh” _ghby J"\'H'Uozh\"@)z “hc ba nZa ~ey we_dljh"\b]Zl_ey 6\(

we _dljh”~\b]ZIl_ey 6\Q50
IbfZevgu_agZq_gby gbkezZ \bldh\ ~ey

GZ jbk  ijb\_A_gZ aZ\bkbfhklv W@a_d\l\”gl]fZﬂgé)é Tb\ A gh \ 1Z[e
ghlh fhf_glZ hl qZkIth \jZs_gby jhlhjz L . .
evdbo agZq _gbc gbkez \bidh\ h[fhlhoK BalPlv alh oZ jZ[hgb_ oZjzdl_

iZkkfhlj_gby wlbo azZ\bkbfhkl c \bAg -ﬁ]lﬁ htbf7z' eyb'2d< :(zmdsﬁkl\ﬁg?/vurzuhe[f?zoa\:
evgh_agzZq_gb_f gbkeZ: \bIdh\IleZ\\gfhf- ] — 9oy

agZq_gbb gqbkeZ we_dljhfz]gblguc fthhé’l—!‘J hgegl;? .deg jbhfl g'h\e baf—igg'
db g_baf_g_g \bldhl \ aZAZgghf "b hg_ 5K iH 7 nZa L?cylhdjbf nydebe
\jZs_gby jhlhjz _1h kgb® ngb Heg |¥1 J 9 : —

N : me \hc mlhe hi_]j gby hagZq
ijb gzZklhl_ \jZ& gby h] fbg |jb gbke - =

ldh\ jZ\ghT : djb\zy fhf_glZ bf |¢Hlii]8 hd bf__I ;de';bsze"gh agbzi—gb—\d dt
1b[Z ijb qzklhl_ \jZs_gby Q h f@] éf?‘l evg g m]et h?—.c LEoan_C aeX.
fZdkbfmf \uoh~ghc fhsghklb [m~_1I ijb th \ £evg SlihA D12 - _9 by\ °y N
lhgd_ Z agzZgbl "ey az~Zgghl]h ’\bZ| k M u \e J 1Z1_e_c ij -9u

s _gby wlh agZq_gb_ gbkeZ \bldh\ g_ y 4/ Iqﬂk rhethfngy h[jZlghc k\yab ihalhey,

evguf < j_am~viZI_ gbke_gguo wdkifmbbllVAlvhinZau "\b]ZI_ey 1Zdbf h[jZahf
A e _gh hilbfZevgh_ qbkeh \bldh\ "eyhdzkihgh\BavreZ"Zgguc mlhe hi_j_"_gby G

1ZI_e_c dhlhju_ h[_ki_qgb\zx!l fzdkbfih#\we aMjhfz[hqb_ o0Zjzdl_jbklbdb az\bk
lgblghlh fhf_glZ b fhsghklb \ azZNZgawer_ dbjiﬁlfzeia@lgh]h fhf_glZ hl qgZklhlu \jZ:s
qzklhlu \JZs_gby jhihjz jhihjz ~ey gq_luj_o bkke_"m_fuo we_dljh”\b

LZ[ebpZz + Hkgh\gu_ | _ogbqg_kdb_ iZzpzwdjulhkkeb]Zm duc

GZbf _gh\zZgb_izjzf ljz ?N bpf 650 6\Q580606\Q50
Qbkeh ihexkh)\
Qbkeh izah\ klZlhjz
>bzf_|j fZlgblghc kbkl_fu >ff@
>ebgZ lhesbgzZz fZ]gblghc kbkl_f >ff@
<ha”“mrguc aZahj >ff@
<gmlj_ggbc *bZf_I1j klZlhjZz >ff@
FZkkZ klzZeb klZlIhjz >d] @
FZkkzZ klZeb jhihjz >d] @
FZkkz f_"b >d] @
FZkkz fZ]gblh\ >d] @ + +
FZkkz fzZ]gblghc kbkl_fu >d] @
Dhwnnbpb_gl aZiheg_gby dZImr_|
Qbkeh \bldh\
Mlhe hi_j_"_gby
HklZlhggZy bg"mdpby fZ]gblh\ >Le@ + +
Fzjdz klzeb KL KL KL KL
lehlghklv IThdzZ \ h[fhld_ > ff@
JZkq_lguc fhf_gl "\b]Zl_ey
Q h[ fbg >G@
N
JQqu_Ighu[cfggsghklv \b]Zl_ey sd<l@
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"b]zZl _e ¢ k jZaebgghc dhgnb]lmjzZpb_c
M. Hm kbkl_fu mklzZgh\e_gh glh gZblh
we_dljhfzZ]gblguf fhf_glhf h[ez~Z_1 dhgnt

50

40
k g_h~bfh\ufb fZ]gblZfb \ jhlhj_ 3060

30 >ey \k_o q_luj_o Ibih\ bkke_"]
------------------------------ we_dljh™M\b]zZl_e_c \ az”Zgghf ~bZiZahg
20 \jZs_gbyQ _ : _ h[ fbg 0ZjZdl_jbklbc
. . 0 1Q kh~_j'bl JhjbahglZevguc mqZklhd
10 PMSM hlebgbb hi klzg~Zjlgh]h Zkbgojkt
o ____gﬁMm we _dljh"\b]zZl_ey i Jmebjm_fhlh kK i
0 1, 06/ ij_h[jzah\ZI_ey qZklhlu yley lky g_Kk¢t

0 500 1000 1500 2000 2500 |bems ki\hf
) jb b~_glbgghf k|Z|hj m wedljh”\I
Jbk * Khlh/l\(IZ\e gb_ jZ[hgbo oZ]ZdI l:pfk”?g (]_h|UJ_J(h|hJ Kk i j_f gguf fZ]gblg
KhihkiZ\e _gb_ wibo 0zjzdl_jbkibd iha\@aklhl dApZs_gby Q h[ fbg ih kj:

klZIbjh\ZIv qlh gzZb[hevrbc we_dljhfkd]gKigwed ZiHguf Zkbgojhgguf we leh“\b
f gl m we_dljh”\b]ZIl_ey |biZz 3060 jBWq l@h_ kagzkhhI\_IkI\_ggh gZ
q_gb_ we_dljhfz]gblghlh fhf_glz reweazZNfyywjlrey 1biz 6\Q50 k n_jjbl
ZizahgZz qzklhlu \jZs_gby m wlh]lh Mk]laygaufpz¥gdgblzfb \ jhihj_ b gZ
F Gf | \ jZazZ [hevr_ qgq_Wen dghdigh2l_ey Ibiz 306% k g_h"bi
\b]Zl_ey 650 AgZq_gb_ we dljhfz]gbdgmhhZih\ ghihj_
ney we_dIljh~\b]ZI_ey 6\Q50 jZ\gh khhI\_lkI\_gh Kibkhd ebl_jZImju
Gf I _\ JZaZ [hevr_ g_f m we dljh/\\b]Z| ey we dljhijb\hAu * 3_°bf h
650 1jbf_g_gb_ n_jjblh\uo fZTgbin\ ey BTBPFII T 0 wivver REEs gbpww 2 ey
ey 6\Q50 |ha\hebeh ih\ukblv ijbf_jgh<gdibevgu_ j _zdib\gu_ we dljh~\b]ZIJebbf g _jZIh
we _dljhfZ]gblguc fhf_gl ih kjZ\g_gbx khweizd|jdMws zzZz NDVNRG UX Zij>EByZ h[jZs
\bJZl_e_f Ibiz 61Q50 b khhl\—lkl\—gghquFKUR(igrEexv UHOXFWDQFH PRWRIKIGUZYH ST
kJZ\g__ng k \_/\(e_dlljh"\b]Z_I_e_f 650 777 DEE ¥RP K[Zs gby Zij ey
GZ jbk ijb\_~_gh khihklzZ\e_gb_ \U$0/J1>/o19\/f1éHTzne\Qso PRWRU WHFKQRERHQELOO
sghklb g_luj_o Ibih\ we_dIljh*\b]Zl_e_cZLWKRXW UDUH HDUWK PDIQHWYV £ J
KWWS Z7Z DE£ F¥RP K[QZs_gby Zij_ey
10 Rmfh\ X @/ g _jlhk[_j_]Zxsb_ we_dljbg_kdb_ fZrbe
ijb\h"Z we_dijhfh[be c b ]b[jbrguo Z\itdB[be c |
jm[_"guo jZajZ[Kh& Rmfh\ : K KZnjhga\d
ljbg_klI\h = + <« £ K %
<Zkbev_\ HMdh\j_f_ggZy dhffmlZpby nZa b __ \eb
\uoh"gu 0ZjZdl_jbklIbEi <gdZkbev_\ X < Fgmkdb
B Em'g_\GZmdh\e ijZpe >hg_pvdh]h ~_j Z\gh]h |
1h mge\_jkbl_Im K_jey 3?e_dljhl ZzégedZ « g j]_I
<bi + K
FZamj_gdhFE" lex\Zggy j_"bfe\ 1Z j_Imex\Zggy qZ
h[_jlZggy \_glbevgh sg"mdlhjgh]h "\t mgfZea i_j_|I\
K kdb”"Zggyf L dheb\Zevgbf ih\_jg_ggyf drglej\l«€ ijl
dhfmlZpkE€, FZamj_gdh H < ;e[ed H : F H Rb«
0 500 1000 1500 2000 2500 <'kgbd GZp-thevgh]h |_Og'qgh]h mg-g;jrkul_lm C
ij K_je y ?e_dljbqg- fZrbgb 1Z _e_fljhHj oZgeqg_
Jbk + KhihklZ\e_gb_ \uoh~ghc fhsghklb (fYIuﬁl ‘oih + <bi + K *
we _dljh”\b]zl_e _c ijb iehdghkibfflhdZz )T_HOG 3DWK 'HVLJQ $VVHVVPHQWV RI |
6PDOO 3RZHU 6\QFKURQRX¥ S5HOXRKWDQEH/RRW

?keb az [Zam ijbgylv ZkbgOJhgguc& &\b*]ZZJIQiaDQG((WU@QVDFWLRQViRQ OBRJQHWL

:BJ 6 ]Z[Zjblgu_ jzaf_ju dhlhjh]h jzY z £ IR SS
f_jzf bkke_~m_fuo we_dljh"\b]ZI_e_c pd Q‘J %P?FRUV\I\QZHOPFZ';;EQHQ%TL\WRSSQQ
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dhgklzZlbjh\zlv ke _“mxs__ ijb qZkIhI XK\XJIZS - O, (LOLWK ,QWHUQDWLRQDO 3RZHU
Q h[ fbg fhsghklv :BJ 36 jZdgZz 0R|¥VLhR\Q &;r?katll;%l&RQlHquzFHb i\ Ibt SS
glhg o Rhi _evguc gZeba \_glbevguo
khhi\_TkI\_ggh 630 = d<l 61Q50 2 iZkkb\guf b Zdlb\guf :jh?hjlfihgh\
J d<lI 6\Q50 =+ J d<l gﬁfﬁ FAbfhy < < Jjfrizg Im _e_dljhAbgZfedb G:
J d<l MdjZ€gb = + < + K
LZdbf h[jZahf fhsghklv we dIJh"\b]ZfI'[é yH6®BIO_dIm\Zggy l\(zglbevghiél__zhc]cié?\glh]r:\]h”\l]gl
_ r_ggy imevkZpec _e_dlj g-lg
fA_gvr_ 9Z ) g fm:BJ 6 KhhI\_Ikl\ T*P<>1\rf 49< O R e = b e tad d i
ey we _dljh*\b]Zl_ey 6\Q50 fhsghklv 9% f.dz [ ¢+ K
r_ "ey 6\Q50 + gZ b "ey 306% QJ%[_gbdh\ <KjZ\gbI_evguc ZgZeba fZ]gblguo Kkt
qg fm:BJ 6 we_dljh?\b]zZl_e_c k ihklhyggufb fZ]ijhZkE ~"ey we
<u\h”u < < _=j_[_gbdh\ F < k'-&gg‘flicd GLM @(O__I-jlel‘ .
< j_ameviZI_ fh~_ebjh\zgby ’wd&lifqgp f2rbeb 1z _e_dlinf_ozg-am jl:£ Nhi_g
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5HIHUHQFHYV WUDQVOLWHUDWHGWXUQ RI HQHUJ\ DW FKDQILWQQINZLWFKLQJ

HU ~ (OHNWU\FKQL PDVK\Q\ WD HOF
5HIXOLUXHP\H MHOHNWURSULYRG\ SHSEJYFR/{,@@@Q@Q\D W&%UKL\L Ss
KWWS PRELOH VWXGERRNV QHW DFFHVVy +ZDQJ DQGV R '€ VEKOQJ )L |

9HQWLO Q\H UHDNWLYQ\H MHﬂBWMUMGMJgWHQQP]#@WVDMRH\+LJK 3HUIRUPDRO®H 6PDOO
WRUV JHQHUDW R U VKW WSY DZ @D E®HDIF B BVUH OXFWDQF}(l((ORW[RQVDFWLRQV RQ ODROHWLFYV

6\QFKURQRXV UHOXFWDQFH PRWRU G)W\LYJ—kDéIRFINBéHVHéYQ(LKQ(QE_HQJ /LUCHOES RERDID® V\V\
KWWS ZZZ DEB FRIPVXDBI G | GXDO 3060 PRWRU GULRXBULRMO FH

$% %IV QHZ 61Q50 PRWRU WHFKQRERHQEL O GQWQL\QMU(QM|LRQDO 3R ZHUQMDUR O RRQLF V I
ZLWKRXW UDUH HDUWK RWWQHWXZ 2 DEEOD Ss

DFFHVVHG $QWR R
6KXPRY -X 1 6DIURQRY $ 6 -HQHNWRMEK g
PDVKLQ\ GOMD SULYRGD MHO RREURRR E 2 & hRj OJ\IVI;Q,
]JDUXEH]KQ\K UDJUDERWRN >(QHUH\/V[RYU_ HRHTW gBQL,@\DH@@wUD\fBQ\
GULYLQJ HOHFWULF FDUV DQG }QEGJHL‘GHB[RL%XL@LYN-IUZY sBHERGHTRRY 99 3UWPDN 09 3L
PHOWHMO@HNWULFKHERYR 5SS = YHQW\O QR UHDNW\YQRKR GY\KX®D YDRVHWLR\X ]
9DVLO HY [ 2 0QXVNLQ X 9 /X|‘]||Q@|'H)MD$ o) HR\KLIR) QP FRR H\QMHD 6 ZLWFKHG 5HC
NRPPXWDFLMD ID] L HH YOLMD_QJLLHQQD>‘6U‘PR6;‘-FQV\,I-|JQLIfDH;QJN\M%ég(%WQJ WKH HO HFIWANRRD J Q HW L |
XOWDQHRXV SKDVH VZLWF KLRXWSXW LMD U Qe
LVWLFV RI WIOHKNSBYI@ SUDWVL 'RQHWYV NRKR @Y Dy g,ngR 3U\MPDN 09 GQDWQLWHO Q\
WHNKQLFKQRKR XQLYHUV\WHWXHC@“"UK"DN\N/QU WWF RIHOHNNENRG YLIDWHG BM D/ 1RO MNRW D REX
YRO SS RPSDUDWLYH DQDO\VLV RI PDB@HRWWVFZYWHKVH P
OD]XUHQNR '/, %LELN 29  %LOW _&K\NiQ b 3 J1W Vo UR QA REOBKEIIL PO EX Y @

ORGHO\XYDQQ\D UH]K\PLY WD Ul—HNWtDmQ\Qn RHPO
YHQW\O QR LQGXNWRUQRKR GY\KXQPB %ﬁ%ﬁv\&f \&\k\%%\g’\g \Q\ WD HO HQQUD HIKIDIQ L F K C

VN\GDQQ\DP L NRO\YDO Q\P SRYFHLUQQ_HQQV\D_P{ HQHUKL\L SU\
NRPXWDWVL\L >6LPXODWLRQ PRAEXH®G QG ®SHHG FRQWURO RI \“Zrkl\%lbez UHEHLYHG
WDQFH PRWRU XVLQJ D FRQYHURMWRLZOWWLRIQH & GXPS DQG WKH

5DGLPRY , 1 5\PQKER DQ®O0GRSRV
%LJDWHOHM V SD&RIPYSQWDMW DRV L
BYWRBRWRUV URWRLUE 3DXVVLYH C

[esh]jZneqge jhipadbh]jZnbg_kdb_ BWhhEDYDRIJUDSKLF GHVFULSWLRQV

KjZ\gbl _evguc ZgZeba we_dljh"\b]Zl _e_c¢ Rb]jdaeplgghcfzigdplguo kbkl f
< < =j_[_gbdmkkgbd GLM ©0112 K_jey ?e_dljbqgge fZrgb 1Zj_lehdlpdy oDge]-€ -
o] GLM ©0I112 t < + K t gZa&\;degl]

Ihje\gyevgbc ZgZeea _e_dIljh*"\blmge\ F jexgixgtigbe]mhRpef < < =j [_g
<ekgbd GLM ©O0I112 K_jey ?e_dljbgges fZrkbgd |2 _j d\lWjljggyoZ@ _j]*€ + OZjd-
©0112 t < + K * + ;b[ebh]j gZa\ * ,661

&RPSDUDWLYH DQDO\WLV RI HOHFWULF PRADRQW LK K\YBHPR/XYV 9F RQ 11U

%XOOHWLQ RI 178 .K3, 6HUIQHY H@ABHAWW B P H FKIDRXKUWLRDHOY HQHUJ\ FRQYH
.K3, + 1R + 3 + + LEOLRJU + ,661

<erhfhkle ijh Z\IK}e\V"_gby h[ Z\$IHR&XW WKH $XWKRUV

=j_[_gedh\ <edlhj <heh”k&fijihdblg |I_ogegqgbo gZmd ijh\ergbc g middgRbd nklie\jh[
_ _d lihAbgzfedb GZpehgZevgh€ Zdz~_fe€f gbh€\ MHBj&€gb

fZLO HOP #JPDLO FRP

=j_[_gbdh\ <bdlhj <ez”bfb{ih\dbipj | _ogbg_kdbo gZzmd \_ ~msbc Bgkhlglgrulc khljn
we _dljh~*bgzZfbdb gZpbhgZevghc Zdz~ _fbb gbihd\ Mldj&bgu ]
_ PDLO HOP #JPDLO FRP

*UHEHQLNRY 9LNWRY 'RFDVRUIP IRURMHAKQLFDO 6FLHQFERVY W/IHVDXW @ JRS HOHIBF
QDPLFV 1DWLRQDO $FDGHP\ Rl 6FLHQFHV RI 8NUIDIPXH #JPDL &/ HAP
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661 SULQW 2e_dljbgge fZrbgb 1Z _ehjdlgafy odgilrg  i_

M>D
H X XJY/<:

HKH;EB<HKL1 IJH?DLM<:GGY DH:DK1:EVGBO E1G1CGBO ><B=MG1<
A IHKL1CGBFB F:=G1L:FB

lh~"Zgh ijbgpbib ijh_dim\Zggy dhzZdkéXlemgho a@cgh&bgbfb fZ]gelZzfb GzZ\[bjHdhgyjbopiljhiz]gelgbo
gZ\ZglzZ _gv 1Z jhafeje\ ihklecgbo fz]gghe\nhljjfm&hiz\fZrbggh€ ihklecgh€ ~gycdbddX4dempho €ragZq_c
fzl_fzlbggbc al\fyahd fe° jhafejzZfb ihklebph]llozZiZzid limklibdZfb 1Z _e_dljhfZ]lg-dglyfb gGEGXXg*Zg-
kis\\erghr_ggy fe° _e_f_glzZfb Zdlb\gh§ZgzZ& gjbdeElre "\bImgZ ihim geklxh aZihihighfigdhy f_Ih~"bdm
ijh_dIm\Zggy dhZdkeZevgbo esgecghfb\blhygtXfd ihklec

Dexqgh\s kellliZZdkeZevgbc esgecgbc "\b]lmg ithkddodBEgdy¥]kdZlhjj [¢]mg Iy]h\_ amkbeey

Ij_~klzZ\e_gu ijbgpbiu ijh_dlbjh\Zgby dlyZdhghdetynl@lee_c k ihklhyggufb fZpgblizblgpbjb\\a[hjz
we_dljhfZ]gblguo gZ]jmahd b jZaf_jhblihklhygkud\eéZlggZ nhjfmeZ fZrbgghc dhKihkigheng teyebg_cguo
MblzZl_e_c Hij_"~_e_gz fzl_fzZlbg_kdzwnfk)yaly ifhkhmygpghlh fZ]lgblz _1h oZjZwel_dbjiba]gtblighfb
gZ]ljmadzfb 1jb\_~_gu khhlghr_gby f_d*mohe_@§Z&kIDfB\B1Zl_ey GZ ijbf_j_KIMKXZI|_ey Zhpgjh\ZzgZz
f_lh~AbdZ ijh_dlbjh\Zgby dhZdkbZevguoeebgk clgkidhyglglZb fZ]gblZfb

Dexq_\u_ keldhZdkbZevguc ebg_cguc "\b]Zl_ev ihjklhdidghezighlgbklZlhjZz [_]Img Ilylh\h_ mkbeb

3XUSRVMHHVHQWDWLRQ RI WKH SUHYELSORIVFRQ EL IV HO UGIHVX IO W R VRB HBAZK. VKR B IRUFP\DVOHHE® V& HADL.
SULQFLSOHV DUH EDVHG RQ WHKHR QWWMDRWS$UQRGW URFF RQGH B DG (PRRMLFEU ORDIDLUOHQ WV SRIWM H
&KDUDFWHULVWLFV DQG GLPHQGHRGW RU QI PRYHRQWD B B DQ HW WHE RZHLV R | RR RVWKRH RIEQWIRL Q7H
DFWLYH SDUW RI WKH PR WRWX ERHFE MHG/ W& UADIGF XRWRHL R QV D PIHD 6 RQIGXHIMH @ RRADR D R U: \F)REDF
SOXQJHU 3URSRVHG GHVLJQ SWILFIFQ SUHOW REWRQ VRHS PHWAHPOFQ RPD QD OWGHW DW H M FINVURAPH
DOORZ FUHDWLQJ QHZ DQG LHBURPARMHRLIMYWRMRBFRRMHGD®HYLOQ SULQFLSOBNWRRQVIKQ S GE R D/
QRPLQDO GDWD HOHFWURP D JQH\U DF GALHD/ARBY LYOQ R Y FIHERPVH RO ] LQDZ COEEDE BYIEERRAORIY 19 [ X
7KHVH GHVLJQ IHDWXUHV SURG ROHGQRHUVIDH 1SQ WAHWVIHBPH FK D Q
.H\ZRUGWRD[LDO OLQHDU PRWRU SHBDWRQ HQW @BUQBWD IG\HVRUBH VW

<klmi HIjbfzggy \bkhdhdh_jpblp\ydPvky gZ jh[hgbc hj]Zg

ihklecgbo fZ]gele\ gz [Zae jerdekghldkiZghits azZNZ@ZE | _i_|j g_ ekgm}
_e_f gle\ gZijbdez® 1G)H% ijba\aglzeMyhlijbegylh€ f ITh*bdb ijh_dl
rbjhdh]h \bdhjbklZggy m ih[mlh\ec dhifldfdriZechAgbo ecgecgbo *"\b]lmge\ a ihklecgl
| _ogep- jeaghfzZgelgbo d Hytkd khjdpadpe€ dhzZdkeZevgbo eegecgbo 7
_e_dljhf_oZgeqgbo i_j_I\Vhjx\Zge\ ~hgegtl8nxlaky \ |_i_jergec gZk \ gZrec dj.
a[m”" _ggyf \e~ ihklecgbo fZ]gele\ 2bljbZkgrkd\ZggymE€lb\gh Z[h ]Jhlh\bfb ~ey |
kijby} i_j_oh”m 2~h [eevr "_r_\bd hKkéb’/lmagu Lhfm afy\bezZzkv ihlj_[Z m

azZlZevghlh 74 ki_peZeeah\Zgh]lhf_lihbbdBqijbgdlm\Zggy ydZ ~halhebeZ [b
"halhey} agZqgh iheeirblb dhjbkgm idHm ¢elkImgb Z[h m~hkdhgZex\ZIb skgmxq-
>hpeevgeklv jhajh[db 4 aZklhkH{m\dggyhke«""_gHK¥\hj_ggy f_Ih~bdb
_e _dljhijb\h”~e\ gZ hkgh\e eegecgiho_drMwbpggsn dhzZdkeZevgbo eegecgbo
\bagZqZzZ}lvky g_ leevdb kijhsmggein\zgfHyf €ogvh]lh ijbagZq_ggy | _oge-dl
a”_r_\e_ggyf f_ozZgeafe\ al\hjhighlizhklgnijj\Hbmgbo 0ZjZdl_jbklbd <bagZqg_gg
jmom Ze_ c i*"\bs_ggyf gZ~ecghkibcgydby gjgyfggy sh”h hljZggy dhgkl
f_oZgeqgbo \1jzl ihim ghkle adhgdkgdevgbo eegecgbo "\b]Jmge\ a ihklecgl
_dkiemZzlzZpecgbo \ljzlI Hibk dhgkljmdpe€ dhzZdkeZevgh]h e
Mfh\b _dkiemZlZpe+€ eegecgbo _e\bdimgizb\dirdtikeZevghfm eegecghfm ~\b]lmg
h[f_"mxlv ]1Z[Zjblges jhafejb h[eZ"g@dggmohZZ ydZzklbgb \bdhgmxIlvky vyd di
kee~kl\h \b[¢j dhgkljmdpe+€ eecgecgthegjib]nad4t*gZgs q j_a dhlagbc \mahe
GZijbdez” "ey dhZdkeZevgbo e-«ge-oibgkl!}hibd pegee\ecglcgh]lh "\blmgZ \bdbgzgbeZzZ
ijZpxxlv \ gZkhkgbo mklZgh\dZo h{if_pmAZeglgbfl_jfege\ azZklhkh\m\Zgbo “"ey
nZdlhjhf } ~«Zf _1j gZkhkgh dhfij_khjgdj€ fljm[bh]h_qZklbg
\klZgh\ex}Ivky "\b]lJmg "ey \¢[jZpecgbo &XlZigh\hd £+ g_ ijbcgylZz }"bgZz kb
fzkz "\blmgzZz "ey hnekgh€ |I|_ogedbjfegd&lglej€\ lZfm \ I_ogeqgec ecl_jZImje
ijbgl_je\ = fZkZ 1Z ]Z[Zjblge jhafeabdekkZ\dEAhZ}Ivky \ ihgylly g_jmoHhfjz qzZkll
Ilhggeklv ihabpehgm\Zggy jh[hgh]lh hfZgm\biggblZdbe f_gl + <g”mdlhj jmohfZz
mfh\Zo h[_jlh\e _e_dIljh*\b]lmgb fZkhVvhj\+"dhlkjplggbc _e_f_gl * [¢]Jmg % ydej %
gbavde |_ogedh _g_j]l_Ibgge ihdZagdfahz L@QABhIbgyZZ "\b]mgZ ydZ hljbfm} _g_j
\b[*j dhgkljmdp+*€ eegecgh]h "\b]lmgZhiebyZjabhHbky klZlhjhf ohqgZ \hgZ g_
f_0ZgeqgZ ihlm geklv 1Z Iy]h\_ a@mkbekfyhx g&klbghx Z gZklbgZ "“\b]lmgZz
kiIVhjx}lvky _e_dljhfzZ]gelgbfb kbeyZfigex &« klZlhjz + \lhjbggbf _e_f_glhf
ih\eljyghfm ijhfedm eegecgh]lh "\b]M@gZ |2 Ibih\bo dhgkljmdpec dhzZdk

H X Xj \z
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eegecghl]h ~\blmgz gzZ\_"~_gzZ gz jpfkesim Kxzthj ff ~hklZlgvh ih™\ecgh]h ihe:
"blmgZ fZ} \blJey” Ijm[b « kdeZ" "EZIdyhrdanhk>¢g4y esgecgbo ~\b]Jmge\ iemg  _jgbo g
h[fhldb Mk _j "“bge klZIhjZ jhalZrh\mijHyngy [fhmg ky]ZIb f Ih”~e deevdeklv ihex

ydbc gZ[bjZ}Ivky a ihklecghb rfZdm-d-tjhds\ |j_[Z a[sevrm\ZIb Z hl _ ajhklZIbf_
aZl]Zevgbc rikpd rihdm ijb}*gm}livky ijhdkkgblc < _ebqbgZ eegecgh]lh i_j fes ggy
hjlZzg aZe_"gh \*~ ijbagZq_ggy "\bJmbagZqzZ} deevdeklv ihklecgbo fZ]geye\ yde il
7 2 3 4 kiIVhj_ggy eegecgh]h "\b]JmgZ \ peehfm
— Lim[qZklz dhgkljmdpey eegecgbo A
A fﬁ/ 0Zjzdl_jbam}lvky ZzZdkeZevgbf gZijyfdhf fZ’
AN 21 B X A ihlhdm m [¢]mge \lhjbgghfm _e_f_gle gz \
= L ieZkdh]lh eesgecgh]lh “\b]lmgZ \ ydhfm fZ]g-l
fz} jz~«Zevgbc gzijyfhd
] g NhjfmeZ fZrbggh€ ihklecgh€ ey dhZdkeZ¢
I:\ /;/ % f, %N M esgecgh]lh "\blmgz
H[% jmgim\Zggy dhgkljmdlb\gbo hkhlel
74|- I c).; eegecgh]lh "\blJmgzZ \bdhgm}livky azZ ~hihfh]hx
5 fZrbggh€ ihklecgh€ ~ey fZrbg afeggh]h kljmf)
;/;F;U/;P \e~rhfh \b\_~_ggy nhjfmeb fZrbggh€ ihKl

[Zam}lvky gZ nhjfmee ih\gh€ ihim ghkls
Jbk + DhzZdkeZevgbc eegecgbc "\b]lmg 6 P, 1",

Hk_jry klzZlhjz 1z [¢lmgZ \bdhgnPg¢l¥kgeevdeklv nZa h[fhldh Kizd@jZ
fZkb\gbfb Lhfm \hgb fh 'mlv kdeZ"ZbHg#qagydj_PRK nZagh€ h[fhldb ktXfHhjz
rZzc[ gZ jbkmgdm g_ ihdZaZgh sh agZqgbtgiwh&jZmim} nZagh€ h[fhldb klZlhjZ
I_ogheh]eqgeklv dhgkljmdp-€ RZc[b <kl&blyjitgzlZR JZe “blv \+¢~ nhjfb kb]gZem
[*ImgZ } gZklbgZfb fZ]gelhijh\h*m :e_j \I\hjRimhgjZa«qZklhlb >ey kijhs_ggy Zg
gZ reyom hkgh\gh]h fZ]gelgh]h ihlijdofz}Ivkkpkbgmkh€~gbc jhaih”ee \ qZke gZ
Ahlbdm  rzZc[ afyleyxlvky fZe_gvdthpeh\kljyge
ijhfe>db sh ie"\bsmxlv fZ]gelgbc hi-j ( S\/_”l"l”) ~

P

L] 11 N :
fZ]gelhijh\h"m evdeklv \blds\ nZagh€ H[£hldb kIZ

, ds
HIfhidZ kiZIhjz kdez~Z}lvky a
dhimrhd —yd- a}~gmxlvky ]limizfb ka\% E Jl_\?hﬁdfhz\%lc(:bc:ﬁex?p f‘gglzr?[f%?dybflfllzglr:

. T A hik
E{;E:ﬂg |r<1|dzj|_hfjbz0 rrl?azAah\‘IJIghl]hc:g)r(nqu_-gr(‘JJ [f TI"TB KiZlhjz j_dhf_g~m}lvky 1\bdhg
1 1 N

miVhjx}Ivky [« mq_ fZ]gelg_ ihe %\ﬁléa g% X sh[b jhaih”-e_ggy .h[]:\hldb

fZ]gelghlh ihey h[fhidb klZIhjz a fZP2RgWF4R8 ¥ ebabgb ?JK < 1Zdhim \biZ"dm

ihklecgbo fZ]gels\ kI\hjx} _e_dljhfzlgelgmtkJ8n"9Z dhimrdZ ihdbgods\fZykl .

sh "¢} ma”~h\" [¢]mgZ de « \lodddaezighijphalZzrm\Zlb \ h~rghfm iZam |

azdjeie_ghfm kiZlhje jmo \lhjbgghPh fheeb\lykpe yhalZrm\Zggy mkeo \blde\ m h~"

hkvh\hfm gZijyfdm lhexkb [¢]mgZ jmallEZl\hghivkjy_clb ~h jhaih~e«e_gh€ h[fhldb

ih  k_j_~bge fe ihklecgbfb fZ]gFIZﬂtb(bfZevg_ agZq_ggy fZ]gelgh]h ihlhdm

gZfzZ]geq_gbfb \ hkvh\hfm gzZijyfdm Jeaghcf_ gg)P % "6,

ihexkb fZ]gelgbo ihee\ h[fhldb kIZINjZ 4Zk j ~g} agZq _ggy fZ]g+lgh€ +gAmq

ihklecgbo fZ]gele\ ijbly]mxlvky h“bgk?\mj&’}gumlm bc fZ]gel \ ih\eljyghGmtijhfe dm

i_j_km\Zxlvky kbgojhggh Lh[lh aZjdrHsgpbiRl 0% ydm i _j Ibgz} fzZ]gelgbc

dhZdk+Zevgbc eegecgbc "\bJmg jhwkliBkkEaobihg.im

fZ]g+1Ztb } kbgojhgghx fZrbghx >ey |chgylh€ dhZzdkeZevgh€ nhjfb 7\
GZ h[fhldm kIZIhjZ ih"Z}Ivky "R\eph@®b&Ih? \bagzqzlbky iehs_x [hdh\h€ ih)

n_j_ez afeggh]lh kljmfm q_j_a '|hlk.l|-\d”? kYA o £g-|m \bdhgZghlh m nhjfe deevp

gZklhlb G_h[oe”*geklv \klZgh\e_qggy i hjx\z SG G

gZklhlb h[mfhle_gZ g_h[oe~geklX ]mex\Zggy6P _—

r\brdhkle eegecgh]lh i_j_fes_ggy jh|hjZ i .

qzZklhlZ kljmfm \ h[fhlpes kIZIhjZ \balg\; { g h\g-rg c 1Z \gmljergec "eZf_|I

r\bAdeklv [¢]mgZ M fejm i_j_fes ggy z %P *anzg"m \+7ih\e%gh jbk

kljmfm ih nzZazo h[fhidb kIZIh [W 9Z\Zglz _ggy e-g-cgh]h ~\bJmg

i_j_km\Zibky ihexkb h[fhidb kIZIhjZ mlJQg' \% gh az ‘\bagzq_ggyfmyd d-evd

>h\'bgZ e-ge cgh]h i j_fes ggy[fhlhdIWJZIZIhlz
\bagZqz} deevdeklv ihexke\ jhlhjZ Ih[lh deevdekky Pv "1
ihexkgbo djhde\ jhlhjz 1Z deevdeklv ihklecgbo Q

fZ]gele\ >ey \¢[jZpecgbo esgecgbo "\b]mge Z’d@)\gSZ“’\h\ bgZ klZlhjz
a”eckgxxlv alhjhlgh ihkimih\bc jmo |.4%PGh xqb hljbfZge nhjfmeb ~h nhjfr
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ih\gh€ ihlm ghkle hljbfm}lvky fZahkilZtlghdhcfZz]gelm J_Zevgbc h[T}f ihklecg
a\fyahd fo ghfegZevgbfb ihABgbgbi_j [sevrm\ZIb jhajZomgdh\bc
_e_dljhfz]gelgbfb gzZ\zZglz _ggyfb 1Z JaedhigdhZb ihim grkivbagzZqzZ}lvky ih\ghx
jhafejZzfb dhzZdkeZevgh]lh eesgecgh]ihim\pdkbygzZa mjZom\Zggyf dh_nepe}glZ ihli
ihklecgbfb fZ]gelZfb ijb kbgmkh€~ghFmR ¥z gxbZgyghfegZevghfm j_"bfe

kljmfm h[fhldb klZlhjZz m qzZke P } nhjfmehx 6, "FRW K,

fZrbggh€ ihklecgh€ "ey dhZdk- ZeVthbd?]g%QaB]h i I\hj _ggy nhjfme sh ih\
Mb]mgZ Zdlb\gbc h[f}f |hkl-cgh]h fZ]gelm hljbfm}|

E ~gy ~ ~ ghfegZevgh€ ih\gh€ ihim ghkle gq_j_a oZj
6 —F T¥% G G . ihklecghlh fZ]geIm
G 6, sV 7, ~0/9~+ "G G Q
- > §
- "FRWK,
— © Mi
ljbje\gxxgb nhjfmeb ih\gbo ihIm ghkl_c
Ney ghfegZevghlh j_"bfm hiljbfr
fzl _fZlbqggbc a\Yyahd fo _e _dljhfzZ]c
gZ\zZglz" _ggyfb klZlhjz oZzZjzdl_jbklbdzZfb
fZz]gelm 1Z _g_jl_Ibggbfb \_ebgbgzfb
o ~e ~
> \ﬁ $7% Q.. : /9 e @
© Mi

Jbk + Jhafejb deevp_\h]h ihklecgh]h f@g-l_n]Zi. KI\hj _ggy |_ogeqghlh aZ\AZgg
A hljbfzgh€ aZe_"ghkle fh gz ajh[blb ~hihfZ]Zxlv m ijbcgylle jer_g:
\bkgh\hd sh Ney a[eevr_ggy fihleb\gkkie \bdhjbklZggy dhZdkeZevgh]h
dhZdkeZevgh]h ee<gecgh]h “\b]lmgZ *"\bd mblzhfEygealg*Zgbo ihlj_[ \bagZqgblbkv a
gZ\zZglz  _ggy 1z Jheh\ge jhafejbzZI|_ijjn¥edggeihklecgbo fZ]gele\
a[eevim\Zlbky P_c \bkgh\hd g_ kmi_jAg@bhtzZggyhje€gZz ijh_dim\zZggy eegec
deZkbggbo h[_jlh\bo _e dljbggbo dhZrbkg Zexegh]lh ~\jb]lrhgibfZgge aZfhle_ggy ¢
h[f_"_ggy sh gzZdez”Zxlvky gZ dhZidheZém§Z ggyg c\dpimgZ g_h[o*gh \bagZqgbll
Mb]lmgb klI\hjxxlv hkh[eb\hkle €0 dhgldpmkyZdhy ghfegZevgZ ihim gXlv ~\b
A h]ley™m gZ dhgkljmdlb\ge ghkkhg&eWgde gRjijm]lZ "« \bagZqZ} ghfegZe
esgecgh]h dhZdkeZevgh]lh ~\b]JmgZ ehggZghbagZigmlm ~\b]lmgZ deevdeklv nz
ijbgpbib \bagZq _ggy jhafejgbo kiff\je*efRr \dbugZgqzZ} deevdeklv nZa h[fhldb
Zdlb\gbo gZklbg ghf-gZeng gZklhlz “b\belvght£adgZjgZ}lvky
<b[¢j h[N}fm ihklecgh]lh fZApeinmi_j_I\hjx\Zq_f qZklhlb ghfegZevgbc dh
gZcihrbj_gerbf fZl_jeZehf |hkl-cgb0|WIZﬂggh-Kl}f_j '+ ARWV3 _ggy azZz fZkhx Z]
kieZ\ gZ hkgh\e jerdekgha f evgbo {Z[Z¢hlghfb/ hlimfejZfb ~\b]lmgZ ~h\'bgzZ e
aZeeaZ 1Z [hjm 1Gx)Hx% >ey kmigZdkgmdZ ggkyl s[cdimg Z
fZ]lgele\ 1G+)H+% jh[hqz I_fi_jZImjz fHjb ka®kbm\Zgge azZ\"Zggy gZ ijh_c
fK ijb hklZlhggec fZ]gelgc sgtmdphfoe"gh fZlb gZ m\Zae sh ghfegZevgZz
I1Z dh_jpblb\g«g kbed: f > @ eegecghl]h "\b]lmgzZz \bagZqgzZ}lvky ~h[mlidtl
:dlib\gbc h[T}f ihklecgh]®% A\BhgZmAamkbgelhZ eegecgh€ r\brdhkle i_j_k¥\Zggy
ghfegZevgm \boe*gm ihim geklv "\b]inghfrg@evghfm j_"bfe

3 s/C %9, 3 )7
1 EegecgZ r\b~deklv i_j_km\Zggy fZ]gelg
ﬂ. h[fhldb klIZlhjZ 1Z [¢«]mgZ ma”~h\" hke “ey ¢

_N £ dh_nepe}gl \e~rghr_ggy ’>JJ‘Kb];nm nZae v an
h[fhldb klzZlhjZz ~h ghfegZevgh€ nZagh€ gZijm]b?
agZoh”blvky \ ~eZiZahge + y'd s ihgykgbc djhd
kbgojhggbo ~"\Wb]mgehfegZevgZ qzklhlz Lhfm “ey eegecgbo "\b]mge\ \ az\”

H[T}f deevp_\h]h ihklecgh]h fZ]g-lii_dIm\Zggy fh ' mlv aZagZqZlbKky Bfph\_ ar
SG G I1Z eegecgZ r\b~rdeklv iyj_km\Zggy

"Q @b\e_ggy _e_dljbggh€ gZklbghb m

A . -evg \bdhgm\ZIlb \«~ IljbnZagh€ f_j_°
~-® * [Ihisbgz ihkl-cgh]h fZ]gk'| %z Ahihfhlhx kiZgp+€ d_jm\Zggy

\njx\zqz qZklhib  P_ ~halheblv ¢
Jhafejb ihklecghlh fZ]geIm h”b Uﬂ%lgk&x az g a\heblv

' Ix i j km\Zggy Jh[hqh]h hjl]Zgm
gZy\ghlh jy"m sh \bagZagblv j_Zevgheizfiyhd fz]gelghlh ihlhdm sh ki\hj

9P

ibk
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ihklecgbf fZ]geMbfdhgm}ivky aZ az]Zewplefbdeklv \blds\ nZagh€ h[fhldb kIZIhjZ
ijZ\beZfb \bagZqgqzZxlvky dhhjrbgZzlb Ilhgdb N, "8 \u
i_j_Ibgm aZe_"ghkl_c fzZ]gelgh]h ihlhdm Ly N -
ih\eljyghfm ijhfe’dm \e~ FJK ah\gergvh]lh dhez ° )QRPll_-\_/ _
-/)iq 1Z fZ]gelghlh ihlhdm jhakeyggy hehs£&jkhi_j_qghlh i_j_jeam g_-ahevh)
ah\gergvh]lh dyez> @ jhl«*gbdZ h[fhldb klZIhjZ \bagZqZ}lvky q_j_
AZe “geklv fZ]gelghlh ihlhdm \kilhmgfygﬁfzm“ey kmgZkgbo fe*gbo ijh\h"e\ agZ
ijhfe>dm \eA FJK ah\gergvh]h odhey f-"Z0o £ = ff
ijyfhx eege}x ydZ ijhoh”~blv q_j_a 1ihgZzZlhd
dhhjrbgZ!l 1Z Thgdm a dhhiBOZEID -
"_x fZ]gelgZ ijh\engeklv ih\eljyghlh ipvfe dmz g ggyaf h[bjz}ivky kIZg~Zjlgbc
N"ey jhlhjzZz a ZdkeZevgbf ngZ]g-qm\i%gg.y\fgerk -,czgf‘bq)jhf cahevh\zZ@hlh ijh\hAm
fZlgele\ _ ~ Jhafejb iZaZ klZlhjzZz \bagzZqzZxlvky jha
AzZe_-geklv fZ]gelgh]h ihlhdm jRAKNWYAGYh[\fHIdb kIZIhjZ A hley” m gZ |_ sh
FJK ah\gergvh]h dheZ ijyfhx eeg*}x |{Zihjz ijbcgylger_ \bdhgm\Zlb ahk_j " g
ijhoh”blv q_j_a lIhqgdb a dhhy$Mg2ZZfheydekix iZas\ gZ ihBxk « mEaibldb nZagh€
A0 _ h[fhidb ih\bgge jhafesm\ZIbky \ hAghfm izan
~ Dhhj*bgZlb jh[hqgh€ Thqdb fZ]lgedgns iB&L® ihi j qghlh i_j_jeam izaz klzZIh
i_j_lbgm aZe_"ghkd 1Z oo \bagZaZxlyje\gx\zIb iehse ihi_j_qghlh i_j_jeam mkeo
ghfegZevgm FJK flgkgellin ghfegZevghgghe h[fhidb klZIhjZ a mjZom\Zggyf dh

V1

64&)(

fZ]gelgbc ihdrd - aZih\g y

>ey \bagZg_ggy fZ]gelgh€ ijh\-"g‘hqéq/-
ih\eljyghlh ijhfe;dgn h[o*~gh agZIlb \_ebgbgm 6, 1V~SG*’
ihexkgh]lh djhdm av

<bagZq_ggy ihexkgh]h djhdm ih\TymZglp}l aZih\g_ggy iZaazZkdZlh|¥
kdez~ghszZfb lhexkgbc djhd kIZIhp2 |iloplgeld]+€ \b]Jhihle_ggy dhimrhd h[fhldb
Ahjelgx\ZIb ihexkghfm djhdm [e]middm ¥gh\h~Am h[fhlidb klZlhjZ Ilhisbgb dhji
h{_jlh\bo  kbgojhggbo fZsb@ 2 2.aheyp+€ 1Z fh'_ agZoh”blbky \ f ‘Zo =
< _ebgbgZz ihexkghlh dihdm ih\bggZ& |_[oglbeh]eqgbo fejdm\Zgv nhjfZz iZaz
"hklZlgvhx 7ey jhafes_ggy ihklecgihlbgdZlgZeb ZIlbkv ~h d\Z”jZIm Ih[lh
Ih\sbgh® IZ am[p_\bo ih*eehd klZIhjZ deevdeklx K/|\/€/
PAT "T, + deevdeklv iZa*\ gZ ihexk nZam thhIdAb N . _
klZlhjZz sh [m”~_ \bagZq_gh ijb €€ ig\_a V4 rgb-th_dlm\Zggy \bkhlzZ izaz Kl
Lhfm jhalZrm\Zggy ihklecgbo fz]g-IR\0geZ ['-J]thﬁga agh "“hje\gx\Zlb \bkhle kibgdb

\bagzZqz}lvky h~ghagZz h jhafejzfbkizaz 1z am
k|z|ghj§ J Y I geagn : Ijb \_ebd-[gyghf-gZevg-Bl dZijfiae-c

Djsf Ihlh ijb \bagZq_gg- ihexkg%gfllhmdj%'oerﬁd'kw \blde\ nZagh€ h[fhldb klZlI
[+ImgZ 1Z k1ZIhjZ g_h[os~"gh a\Z m\E|B}gz9¥kdyp \_ebdhx  \ke \bldb g_ft

ly]h\h]h amkbeey yd_ fh'_ jha\bdR#bZmaLAHY \N"ghim iZam Lh#%e g_hlo-"gh i
mklZe ghfm j_ “bfe jh[hlb gZ jhaih”ee_gm h[fhldWm.kIZIhjZ a

A “hk\s"m ijh_dIm\Zggy ihexk pid kI Zkhgoh ]h_af']_b iZaZ Kklzlhjz \bagZq
ijhihgm}lvky \bagzqZlbx@ 2 lekey fZig'lgh]h_Jha_jZomgdm

lih_dIm\Zggy klzZKiZahj thdk-Zengllf]Zhlg'lgbC__ jhajZomaghedckgx}lvky az
esgecghlh "\blmgz ijh_dim}ivky aZRZIZey@bépipiiZ\beZfb ~ey _e_dljbggbo fZ
ihjyAdhf yd =+ klZlhj dezZkbggh®IiZRM}&A&¥fom ijhoh”" _ggy fZ]gelgh]h ihlh
e _dljbqgh€ fZrbgb  <eArfegghkle IRKhkmxlvky

1o

\_bang_ggy ]_hf_lje€ iZzah\h am[p_\h€ /'*/ 77
NZages h[fhldb klIZIhjZ af}*gmxlvky ¥

< < pvhfm \biZ*dm nZagZ gZijm]Z h[fh}j

)
8M1 I | __ 2 __ el o9 \
v | ¥NS§\\\X SN&

GhfegZevgbc nZagbc kijmf h[fhldb KiZiij«
3 Jbk + FZ]gelg_dheh dhzdkeZeMg$Zh e-g-cgh]

Py"8y "FRWK, FZ]g+lgZ gzijm]Z ah\gergvh]lh fZ]gelgh]h
AgZq_ggy ghfegZevgh]h DD> m|\bjatdekikdez~Z}Ivky a fZ]gelgbo gZijm] "e

aZe_ ghkle \e”® ijbagZq_ggy "\blmgZihhZfygddhbdaZf dnam[ps\ klZhbhjKibgdb

\ "\b]mgZo “ey hnekgh€ |_ogedb RIBPh)K)Zigibgdl [)lmngZ

[ebavdh “ey kbeh\h]h _e_dljhijb\h*m H_ a3y Y., )wv )w

NeZiZahgm + lekey \bagZq_ggy, .ih[h b . e .
0Zjzdl_jbkibd mihggx}Ivky AgEUDHPP  1z]ge1gne gzijmlb  an\ger

V1
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fZz]gelghlh dhez "\blmgZz hijbdZg_"bl¢ewy” \az}fghlh jhalZrm\Zggy ihexk
ghfegZevgh]lh fZ]gelgh]lhrxihdhmVbgghlZz jhihjZz ?e_dljhfZ]gelgZz kbez \ f_"Zo
kie\iz"ZIb a ghfegZevghx FJ&srfZ]dhlexkgh]h djhdm ih\bggZ afegx\Zlbkv g_a
egrhfm \biZz*dm g_h[oe~gh afegblk\e}ghbfbfjexjh klZem jh[hIm "\b]JmgZz
fZ]gelgh]lh dheZz ljb \bdhgZgge pe}€ mfh\b jhafejb dhzd
JhajZomghd Ily]h\h]l]h amkbeey-gegghigh]h\blmgz fh gz \\Z"ZIb hklZlhqgb
dhzZdkeZevgh]h Mbjmgjidhx ijZ\bevghklbjbdeZ” ijh_dIim\Zggy ecgecgh]lh dhZdk-.
ijh_dIim\Zggy am[p_\h iZah\h€ ahgb KZhgZAZ [+aZgihihgh\Zghx f_Ih*"bdhx |
gZ ihexkghfm djhpe } jhajZomghd aWli¢h dhkVZglly]hdhZdk«Zevgbc eegecgbc *
\h]h amkbeey \¢~ \ ebqgbgb eecgecgh]hgmjx\Zgh]ldgyiemg  _jgh]l]h gZkhkZ jbk
[*ImgZz \ ghfegZevghfm); ][ "“bfeekvkdeZ~Z}Ivky a ihklecgbozfAtewvlp\\bo rZc]
dhhjrbgZbhjkldh a\ yazgzZ a-+ klzZIhelfijHyb”_ggy fZ]gelgh]h ihlhdm KIZIhj kd
ijh_dIim\zZggy ijhihgm}lvky \bdhpdKkhiAind ZzHpfhidb klZEZhjzhneevh\Zgbo rZc]|
f_lh"bdm \bdezZ”_gm \ > @ \ ydecsHZJgtNgjxxIvhleadm[pe [1Z kibgdm klZlhjZz
eegecgh]lh "\blmgZ ijb gz\zZglz _ggfhgjmhigwkylVkyaihk_j_~gvh \ h[kZ~ h\ec Ijm][s
ih~eeblb gZ kdezZ”h\e fZ]gelgbc ihled_shhijhaBhghlv >\b]mg jhajZzoh\m\zZ\ky gZ
djeav ih\eljygbc ijhfe hd 1Z afbdid)imky-kih <| ghfegZevgt gZijm]lm
fZ]lgelhijh\h"m fZ]gelgbc ihled djZchhitgZewvgblandh_nepe}gl ihIm ggkle a qZz
sh ijhoh”blv ih [hdZo fzZ]gelhijmhj*m i_liZ1\hjx\Zq qzZklhlb H[,i_\qubf n:
fZz]gelgbc ihled jhakeyggy sh ijh¢mAbanh\ghngec "~+Zf_|j klZIhjz ¥®dbc klZgh\
fZ]gelhijh\e” 1jb i_j_fes_gge [ImdPLy VoigbdZAbdebdZgz ~"eZf_Iljhie h[kZ*h\h€
i_j_jhaih”ee kdeZ”h\bo fZ]gelgbo ihflingllrh}imkiy “"\b]lmg <
Lh[lh fZ]gelgbc ihled } nmgdpe}x eegecghlh
i j fes gfy sh \ieb\Z} gz \_ebgbgn , — .
amkbégey |
Ijb i_j_fes_gg- [*ImgZz a ik :
fZ]lgelZfb gZijbdez” ijZ\hjomd d
\eA[m\Z}Ivky i_j_jhaih”ee fZ]gelgbo o]
jhajZomgdm Iy]lh\h]h amFbeey \\Z Z )
h[{fhlpe klZIhjZ afegx}lvky aZ kbgmkzg |= = |
a g_afegghx gZklhlhx 1Z Zfieelm~hx
AZ ihgzldh\_ iheh _ggy [dhhj~k
ijbcfz}lvky iheh _ggy dheb ihkle
jhalzrh\mxlvky kbf_ljbggh ih \e~ght
dhimrdb nZgbk Z M fejm ijhkm\Zgg" i
ma”~h\" jhalhqdb klZlhjz dh _g a Ij
ihlhde\ afegx} k\ec reyo I1Z ijhoh”~blv

|
|
|

+ AZ]Zevgbc \bley” dhZdkeZevghhinesgelclgh]h &\bjeygaZgmjx\Zg

a jeaghx fZ]gelghx ijh\ergeklx jbk
[
L
?(l/ )(’ 4 f/ .
f/ﬁ apiZan ! meZins fﬁ”/f & R @
L ST =1-T ¢ A & < B B P
ZI'I‘I' AT imn
: ﬁ"\ - - K=
[N IS NN N R NN ol /
..:i“;
) %f?ﬂ LN Ti:i:‘.%
CSET =i YA S <p] ~_ Rk
| AEAHEE V] N - P
R
B B s N\ R NN S N\ o I T
Jbk + Ko_fzlbqg_ ah[jZz _ggy jhaih”
ihlhdm ijb i_j_fes_gge [*]ImgZ i RN
5 L. -
< ihgzldh\hfm iheh  _[gge ° =
_e_dljhfz]gelgZ kbeZ kyl]Z} k\hlh .__....__. ooan K
agzZq_ggy M fejm ijhkm\Zggy [*]mgZ _e dljBF4]a&i9Z ggy oh”m rlhdZ gz ff
kbez afegx}lvky Afeg_ggy _e_dljhfgko~dghe tkBygbie\ gz jhihje kiZgh\blv o
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deevp_\bc ihklecgbc fZ]gel 1Gx)HH®jZoamghd lyl]h\h]h amkbeey gZ ihexkgh
klzg~Zjlgbfb jhafejzZfb ah\gergef "h&fiZlljthdghx i_j_\ejdhx ijZ\bevghkle h[jZgbo |
ff \gmljergec ~eZf_Iljhf ff Ih\sbghaxdIb\tfth€ gZklbgb "\b]JmgZ IjbdeZ” ijh_dIm\z
hklZlhgghx fZ]lgelghx eg"mdpe}x keZevgh]d eegecgh]lh "\b]JmgZ a ihklecgbfb fZ
dh_jpblb\ghx kbehk Ih\eljygbc ijhfeddgmjx\Zghlh iemg‘_jgh]h gZkhkm ~h\e\ kijh
f-‘ klZlhjhf « [¢Imghf h[jZgh \_ebgba@iijhihgh\aZgh€ f_Ih~bdb ijh_dIm\Zggy

oghenh bfb mfh\Zfb kdez~Z MblmgZz Z k
fh gb\hk]l-q%Z\_"_ggy ihlhjz "hglglyZ|hjZ] s|34[fh|o|szfl*hhfd ezb'b’z'lr("d’s e

g i 0Zgbgq_ ozjzdl_j

t:%:m% \gﬂhgggzzlxg?”\,bkj;“gengr\]gmN\Zg ez HT*Q&N A\b]ZI ey k zdkbzZevguifibejz bZevguf
. > . b\Zgby ihklhygguo FZ]glhéh\gdh\
iZae\ gZ ihexk » nZam LibnZzagZz h[&hidbg k[I[Z geqgZ _e_dljhrbgzfedz = + <
azcfz} iZaZ \bkhlhx ff rbjbghx

Dhlueh\ B Iljh_dlbjh\Zgb_ we_dljbg_kdbo fZrbg
Gz ihexkghfm djhpe ~h\’bghx 5 ' g"iueht h'?;z: Shiybght o D Delindhy b 7
. ue arZl_ev jZc +
azZ[_ai_gm}lvky ly]Jh\_ amkbeey\ ebqtﬁ.}wha‘ocgbcd <:L nejfZ ©F:=G?La + J_bf Ahkim

<bkgh\dKi_pbneqgeklv f Ih*bdb ijkwilisn zzz PDJQHW FRP XD PDJQHW KWPO = >Z
\ZggyhZdk-Zevgbo esgecgbo ~\b]mg+\ @ ldvklecgbfb

fZ]g-1Ztb \bdebdzgZz hkh[eb\hklyfb dhyX+ gpyhggu_ we_dljbq_kdb_ fzrbgu \ha\jzl

azklhkm\Zggy pbo "\blmgs\ E[ J%Fj\];gh]ir}bg\lbp g(by+ObI ka B ? H\gbggbdh\
?e _dljhfZ]gelge gZ\ZglZ  ggy \bagZzpzZxhykywaZdljbq_kdb_ fZrbgu k ihklhyggufb fZ]gb

nhjfmehx fzZrbggh€ ihklecgh€ a mjonm\ZgWﬂth\ N N =Zel__\ £ & EZEbhgh\

h[T}fm ihklecghlh fZ]gelm Ijb ma]lhr 9¥§-11PYogeq * K

ghlh az\~"Zggy gZ ijh_dIlm\Zggy g_h[o**gh aZagBHqZUBQFHY WUDQVOLWHUDWHG

ki_pbneqge ghfegZevge "Zge GZijbdig8HoRRY ¥ 0"~ ORKVHQ S$EEDVLDQ@H (OHNW!
jmo [*]mgZ h[mfh\b\ ihy\m eegecgh€ KDUDNWHULVWLNL NRDNVLDO QRDDQ @NRIQRJIR G
feklv dmlh\h€ \ h[_jlh\bo e_dljbqgkUDGLDO Q\P QDSUDYOHQLMDPL K DPDIRLWRYYDQL

Ihy\Z |y]h\h]h amkbeey \ I_Og qghfm>(OHFWURPHFKDQLFDO FKDUD FMMNWK \DWILFO® BRB[L
ijh_dim\Zggy \bdebdZzgZ hkh[eb\hkly LS hiirEibp oD -ss. PDJIQHWEHKRQUR@Q®HU PD

Jmg+\ \ [_aj_~mdlhjghfm _e_dljhijb\hA.RS\LORY . 3  *RU\DLQRY ) $3URHGRMRRYDQLH
aZe “blv \s" ijbagZq_ggy “\b]mgZ HOHNWULFKHVH\LIK) @ DRIKEQHFWULFDO PDFKLQHV@
ljb jhajZomgdm fZ]gelgh]lh ihlhdm 3XEO ¢ S

. 7KH RIILFLDO ZHEVLWH Rl WKH FRPGDBOH7D@0$*1
Hvky ihklecgbfb fZ]g«IZfb gZ [+]mg- KV\HN_S'U{‘ZZW'DJQHW FRD KPHRIHBHW KW P O
\jZoh\m\ZIb ki_pbnedm \bagZqg_ggy ihaxkghdbh odkib 2YBEKQ®QR®RYH HOHNWULFKHVNL
dm ydbc aZe_"blv \e” jhafeje\ iZah\h GRWYHDWMOR SRYWXSDWH QFKRIFRQBX V] KO@EWNLF P
klzlhjz Jhafejb hk_j*y klzZlhjz \bagZﬂqFY‘gl\J/*RE/L%Jf%FDWLQJ PRWLRQ@ 6W S3HWHUVEXL
\Zfb jhalZzrm\Zggy dhimrhd h[fhldb kl4lf3g;x6rM o s *DOWHHYOHNWIDEKRIGRYH P VK
lef i_j_\ejyxlvky ijb fZ]gelghfm jhajZwvrsgdwRMXQQ\Pi PHRWQUWDPDFKLQHYV ZLWK SHUI
\_ebqgbgzfb fZ]gelgh€ +g"mdp+€ \ am[fQWWV@ ORVFRZ + 6W 3HWHUVEXUJ (QHUJLD

GZMecreZz UHFHLYHG

e[esh]jZneqg- jhipkbh]jZnbq_kdb_ WAhIEXYOLRIJUDSKLF GHVFULSWLRQV

Hkh[eb\hkle ijh_dIim\Zggy dhZdkeZevgbo acprkigbgb¥bf@apralzfb H X Xj }I\Z
<ekgbd GZpehgZevgh]lh |_ogeggh]h mge\_jkBEe ldljb®Q¢15ZrKgpeylZz _e_dljhf_oZg
i j_I\hj_ggy _gtjp€ GLM ©OIl12 + < + K + gZa\ ;B[ elBlB]]

Hkh[_gghklb ijh_dlbjh\Zgby thdkaevguo edgc clguimkthlypolufb fZ]lgblzfb
? X Xjv_\Z <ekgbd GZpehgZevgh]lh |I_ogeqgh]lh mgey_jkBE | Idijb@q(gblaerlbgb 1z
_e _dljhf_ozZgeqg_ i_j_I\hj_g8y O_g_ J]GEM ©0Il12 + < + K +
e[e*h]j gZa\ + ,661

'HVLIJQ )HDWXUHV RI &RDI[LDO /LQHDU ORWRWK X LNU BHKBD DA WQ®X® RBDJIQ
.K3, 6HULHYV (OHFWULF PDFKLQHWH WD GF RQHHWILRRRH F K D (KIDADNDL Y 178
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<erhfhkle ijh Z\IK}*\"_gby h[ Z\SIHREXW WKH $XWKRUV

Xj NZ He _gzZ Xjs@¥XpAhgZevgbc | _ogeqgbc mge\_jkbl_ | O«@gjdc\kygHbxl mitesl
"hp_gl dZn_"jb _e_dljbggbo fZrbg I_e LO HOH #3FPMDLO FRP

Xjv_\Z ?e_gzZ XjvGphmbhgZevguc |_ogbg_kdbc mgb\_jkbl_| @QHEjv &kil\kabc
bgklbIml2 ~hp_gl dZn_"ju we_dljbg_kdbo fZrb¢f PDL O HOH #JPDLO FRP

<XULHYD 20HQDIPWULIRQDPQD7THFKQLFDO 8QLYHUVWXW® 3K 3N R¥ LIRDNW3HH
WKH '"HSDUWPHQW RI (OHFWULFDO POHRDQ@BY HWHO #JPDLO FRP

<ekgbd GLM ©O1l12 )
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M>D
< N ;HEXO : B DHQ?J=: B K SMDBG

EBG?CGUC M>:JGUC WE?DLJHF?0:GBQ?KDBC I1J?H;J:AH<:L?EV
WE?DLJHF:=GBLGH BG>MDPBHGGH=H LBI:

<bagZqg_gh o0zZjzdl_j _e_dljhf_oZgeqglghfmhm?Zj\gmimeegecdljhf_oZgeqghfm i_j_I\é@pdiZiyfzZ]d-NMfpHh
eg"mdpecgh]h Ibim «a a\fyaZgbfb 1Z g ZaWMhiaZlylthhb sgdhjyZlevégh]h ihdZagbdz\jZohi\mYgklxésh\shr\b”
dekge _g_jl_Ibgge 1Z _dheh]eqge ihdZahb&EMAkIZghtiéjhfZ]gelgh g "mdpecgh]tidbgimc [revihje\gygge ¢

EM?I eg"mdpecgh]lh 1Z _e_dljhfzZ]gelghgh\Z2igiz\ d higkiljmdIib\gZ ko_fzZ EM?I g’emdpjicfghghidbim a g_
a\fyaZgbfb ydhjyfb sh aZ[_ai_gm} ecgpm@bmANZjgh\hjhlgbfc glm

Dexqgh\s keh\egecgbc m~Zjgbc _e_dljhf_oZgeqgbc jil\jhjkbhix\Zge_dljhfZ]gelgh eg"mdpecgh]h
_e_dljhijh\ergbc ydej n_jhfZ]gelgbadhyyd-jg_aadMyyeaZZgrs yydhijy

MklZgh\e_g o0Zjzdl_j we_dljhf_oZgbq_kdélbg_igopf kkhAZjghf we_dljhf_ozZgbq_kdhf iEM\MEZah\ZI
we_dljhfZ]lgblgh bg"mdpbhgghlh IbiZ kk\kayafhadbflydhjgfb Ijb ihfhsb bgl_ljZeygwhm itibbAghklb
mgblu\Zxs_]h kbeh\u_ kdhjhklgu_ wdhg¢lhltbg_Kkdith_ thdZazl_eb mklZgh\dhfh]lghplig hEmMIN mdgbliggh]lh
Ibiz [he__ wnn_dlb\_g ih kjZ\g_gbx k ghMiWb gt mddjhd@ggblighlh Ibih\ 1j_"éb\ggy IdhgfkdjmMWI
we_dljhfzZz]gblgh bg"mdpbhggh]lh IbiZhiygbk\lylaZkdgggbhZwesZy ebg_cgh_ b ih\hph@hghthbweghi_glZz

Dexq_\u_ kelebhy _cguc m~Zjguc we_dljhf_oZgbqg_kdbig_ih[jiZ[ahahNZdvewe dljhfZ]gblgh b "mdpbhg
we_dljhijh\h~rysbc ydhjv n_jjhfZ]gblgga _ydljjyk\yak\yaZzggu_ ydhjy

3XUSRYWWLPDWLRQ RI WKH HIILFLHQFRRELODMGX PWIHDO VKRHRHVO R FW U RP HFXHDFAL B R B DWQ
LQGXFWLRQ W\SH ZLWK DVVRGDB WRHGQOWQR| IDIFHKKRHIYG MDWHIGLIVEG W R DLFFAR QX RMMWRIREEHR QVBIIHF D \
7KH PDWKHPDWLFDO PRGHO RPHEW PHVOKRWE K H KLBK WH NBW 10Q W®RH B IRFLRRAEDN QHBDMFL R Q\GH A B
SDUDPHWHUVY DQG LQGLFHV LV IGHWHOR SHRE VIRDG 0 XPOMNOLFSKN QWIS Y RD\WZ B UHFEB 6@ RD 1 GHK H
LOQWURGXFHG WDNLQJ LQWR @HFERX QW GV KB YSRROP HOMWHME EDG WHWLRQ RIHIHE/HK (RNANCGHDMLA
HVWDEOLVKHG WKDW LQ WKH DQGKWWE QY RAS W V/I8 7 R FIOXHF WHIR (H & HFKAHWR ¥ 8 A K B QL@ B OD WD IOLX
WKH HOHFWURPDJQHWLF W\SH WA(F L QG MR W IHROQH MW IR FZI IWKHLEDVAWRHF U DRV HHE B IOW KR B M F MVIKGIL F R |
VLPLODU WR WKH FKDUDFWHU RIWK¢H /BRUUEESRYGR QJWAISH U, MKW DLR KV K I B AR QLOHFWIE D
HOHFWURG\QDPLFV UHSXOVLY HO\RARGQIGRFWNQR QD WRKIHW M O H F WKIHFHP@ FL DYSFS PRD[LE DWHH®N B O :
PDJQLWXGH KLJKHU WKDQ W KW WIDFHFMRUR P B WQ W LRFQ | RMKAHH | RULIDMADV (RH WALKEH DIQFIX® XD WRR @ &
RI WKH HOHFWURPRWLYH LOQGXFWLRB WKDH /#KHLVQOBREMW HROHE QG AREFWURPWLYHWLFKW |
HOHFWURPDJQHWLF LQGXFWLRQGWOHKRYY ZMVEURSRREGHRAKKAKP BWR RIQG IRV W KE L QPSIFW
2ULJLOD)RILWWKH ILUVW WLPH WKH /BRD M0 BFAWGHRPLLDI) B MWL R XQE R KEYEG HIGIM BVR B DB RE 9L F RQ
SURSRVHG DQG MXVWLILHG ZKUFKRDOOR PR WIRR Q URIYIBOHF @ P SBEWLMOMPMDEBO LVKHG W KD W
HOHFWURPDJQHWLF LQGXFW L R® WA SHQ ZWWIK X QARQWQ HF WHGF W@ R G XFDVRLLGFN DUHPDVDXUL M HA KR-U
PD[LPXP YDOXH RI ZKLFK LV DSSDRQLAXGHOK LD® HRIU &HD QR WK HWIO I P B R PDRY HQ/L R QR W KH
DUPDWXUH 7KLV FDXVHV D ORZBUPDSMMEGHRW KK WHHURSHDH G HRDIWAR BIWHOHF W ULFDO O\ FRQG X

H\ZRUGM.QHDU VKRFN HOHFWURPH F K D QIOF-DFON WR BIMMEHF HU L Q/GDRWVIGKE R\ RH UHGRIPDW Q |
DQFKRU FRXSOHG DQFKRUV XQFRQQHFWHG DQFKRUV

<\_ " gbH"gbfb ba i_jki_dlb\guo nikKjhekBmxlky \ Jukljh® _ckl\mxs_c¢ deZiz

we _dljhf_ozZgbdb yleyxlky ebg_cgdhffmhiZyibgghc ZiiZjzZlmj _ \ bkiulzl
we dljhf_oZgbqg_kdb_ ij_h[jZah\ZI|_chfie _d&NWI"ey ijh\_jdb hI\_IklI\_gguo ba
dhlihju_ h[_ki_gb\Zxl \ukhdmx m%&djghaklvgZ]jmadb \ Z\bZpbhgghc b d

bkihegbl_evghl]h we_f_glZ gZ dhjhlidbfyb@adIb\ghkke_~h\Zl_evkdbo mklZgh\dZ
mgzZkld_ b beb kha”zZxl fhsgu_ kbeh\teybfbkkekthifjEgby fbdjhf | _hjblguo m~*
g_agZqgbl_evghf i_j_f_s_gbb EMWI b&htkkébgmkdby \beb hI\_IkI\_ggu_ gZa_fgu_
fghlbo hljZzkeyo gZmdb b |_ogbdbdinzd¥gqZzkBzZ”~"ZgZ h[_ki_gq_gby \ukhdhc
we_dljhf_oZgbg_kdbo mkdhjbl_e_c bdmhkidigh kblemiufo mgzkld_ “ey [ukljh”~_ck
mkljhckI\ > @ we_dljbg_kdbo ZiizZjzZIh\

< kljhbl_evkI\_ ijbf_gyxlky we_dljhfZHgh[ggghklvx jZkkfzZljb\Zz_fuo EMWI y)\
fhehlu b i_jnhjZlhju mkljhckI\Z ~ey dB[byZlgblygk\ZZ[hlZx] k dhjhldbf jZ[hgbf p
b Zgd_jh\ \ Jhjghc ijhfure_gghklb m*Zjmhkk[hgZ]jmadhc dhlhjzZzy fgh]lhdjZlgh
jZa”™_ebl_eb ihjh”® \b[jZlhju \ ] hegMHjda\dmdljZf2bpbhgguo ebg cguo we dlj
\b[jhk_ckfhbklhggbdb \ fZrbghkljh_ghhb~heijblhéugh]lh ~_ckl\by GZb[he__
klZzgh\ oheh”~ghc ijhdzZIldb Ijm[ ij_kkbf_fyeHuwfbk yl\eyxlky EMWI bg”"mdpbhg
[hevrbf ~“bzZiZzahghf wg_jlbb m~zZjz \webthphfizdgbldh]lh Ibih\ > @ <
f ~"bdh [bheh]bg_kdhc ijhfure _gghklb[jZahkZl eyo ijhbkoh~bl we _dljhfz
\b[jhkf_kbl_eb b "“haZlhju EMWI ijbédZdfkrkycki\b_ ih*\b'gh]h ydhjy k g_ih/
fZ]lgblgh bfimevkguo mkljhckl\Zo “eypgitmkkhj\Zfgby \ha[m ~Z_fuf hi bfimev
ihjhrdh\ d_jzZfbdb hqgbkldb _fdhkl_c bkl hgfydbldiZzgbgzd ijZ\beh _fdhklgh]h g
kuimgbo fZl_jbZeh\ mgbqlh _gby bwghjidpbb? Q¥ < mdZazZgguo |Ibizo EMW
pbnjhluo ghkbl_eyo b 7~j LZdb_ ijhhdpmgbh\Zkh&bhbl \ dhgkljmdpbb ih”*\b gh

< < N ;hexo : B Dhqg_j]Z B K Smdbg

<+kgbd GLM ©Ol12 §
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dhlhjuc h[_ki_gb\Z_ | jzalhg bkin’arglbIIj_Zeg\kghjglgh jzkij_~_e_ggufb izjzf_ljzfb
we_f_glz >ey hij_"~_e_gby we dIthZ]gbIguo izZjzf
< EMWI bg~"mdpbhggh]h IbiZ EMMWlWG \WSbeg ibq_kdhc kbkl_f Udhhjrbgzl

ljhijh\h~rysbc ydhjv WY ij_~klZ\ey_ I
kbl _evgh Ihgdbc ~bkd \ dhlhjhf bg?* @ik%‘[ 1}&"8’ \_dlhjguc fZ]gblguc ihl_gp
i \U_lhdb hl bgAmdlhjz \ke_~kl\b % m9Y
\hagbdzZ | we_dljh~bgZfbq_ dey kbeZz hl\*’%edb\%g%y \,§§ VV\$
EMWI we dIthZ]gbIgh]h Ibiz EMWI W W ; —
gblguc ythv NY ij_~klz\ey_1I| kh[hc hITNQ evgh V\]©D%V\]1 Wy
lhekluc “bkd gZ dhlhjuc " _ckl\m_I wedljhfZ]gblfzigblgzy ijhgbpZ_ fhk|v azZ\kb
gZy kbeZ ijbly  _gby kh klhjhgu bg"mgihjZg "M@I%'WBZVZ]gbIgh]h ihey % n_jjhfz]g
agZqbl_evgmx bg~"mdpbx fZ]gblguo ifg| cih¥dZkkfZl we dijhijh\hAghklv ydhjy
jb\Z_fuo IbiZo EMWI p_e_khh[jZagh bﬁ(hﬁvz%\ﬂgb \_dlhjz fZ]gblghc bg"m
gZjm'guc n_jjhfZ]gblguc wdjzg NW Megpkvalcba\ kilguf khhighr_gbyf
IJhljh\h"gthvx \uiheg_gguc eb[h ba fZ]gblh”b
we dljbdz eb[h k jZ*"bZevgufb jzaj azfb > NWS %, 3
ihalhey_ | memqrblv wdheh]bg_kdb_ ihdzZazl_eb E M W w
aZ kg_| kgb™ _gby bg”mdpbb fZ]gblguo ih y ;
gby qlh \Z'gh ~ey [ebadh jzkiheh" %gw?’ez&?%é(%b*b TAkeh(\gbyfb A'gb';'—fﬁc \\“kd'I“;]'.
guo b [bheh]bg_kdbo h[t_dlIh\ -~ —~bgbag ~dini
JZkkfZI1jb\Z fu_ Ibiu EMWI h[_ki_ 2@+ ghjfZzeb ~d ih\_joghkib >
ebqgu_ kbeh\u_ b kdhjhkigu_ ihdzaZz+)! Eﬁég\‘ﬂz%/ fZ1_jbZehi bkihevam
jZaebqgu_ bg”mdpbb fZ]gblguo ihe 9% &§BkkC9gpydipiZy gZfZhgtablzZgby
hdjm Zxs__ ijhkljzgkl\h qglh deau\ZfLKWd ydbgBodlhijbku\Z_Iky mjZ\g_gbyfb
wdheh]l]bg_kdbo ihdzZaZzZl _eyo Hgb ~ GL 1 3
fZkku Zdlb\guo we_f _glh\ b \_ebqgbg 5 5 L /*@W§3G% %V(VBY
AN _gby bgmdlhjz qlh g_h[oh”bfh mq °
ljhgghc kbkl_fu \ha[m ~_gby
H~rgbf ba iml_c kh\_jr_gkl\h\Zg —gL”GW8
jZajz[hldZ dhgkljmdpbc h[t_~bgyx
EMWI we_dljhfZ]gblgh]lh b bg"mdpbl
IZdhf dhf[bgbjh\Zgghf ij_h[jZah\ZI_e 1" 54+ Zdlb\gh_ khijhlb\e_gb_ \g_rg
gblgh bg"mdpbhggh]lh Ibiz EMWI WIp_ib5 + Zdlb\gh_ khijhlb\e_gb_/yEg”"mdlhjz
guc b we_dljhijh\h~ysbc ydhjy jZkihebg”mdlb\ghklv \g_rg ctpgdbjy  _gb_ azZjy”z
Ib\hiheh guo klhjhg g_ih"\b gh]h bg?GWK + _fdhklv ?GW + qgbkeh \bldh\
gZdh ijb wihf \hagbdZ_1I Vhijhk h kih bg"mdIhNZ iehszZ”v ihi_j_ggh]h k_g_gt
mdZaZgguo ydhj_c kh\f_klghf ijb bbg~"mdlhjZz ijhgbau\z_fzZy fZ]gblguf ihlhdhf
kh_"bg_gbb beb g_azZ\bkbfhf ijb lijh_dpby \_dlhjghlh {Z]gblgh]lh ihl_gpbZe
azgghlh kh_~bg_gby Ijb wihf ZgZeb gZijZz\e_gb_ h[oh”?Z9dthh[mjZbg~ mdlhjz
dhgkljmdpbc EMWI WB ~he _g mqghblt We_dljh~bgzZfbq_kdb_ kbeu ~_ckl\mxshb_
ihdZzazl_eb bo jZ[hlu b we_dljhfZ]gblgu_ kbeu ’\_ckl\mxsb_ g
Ilhklzgh\dZ aZ”"HpbgdZ wnn_dlbgZoh~ylky k bkihevah\Zgb_f |_gahjz gz
dhgkljmdlb\guo ko _f dhf[bgbjh\Zgg FZdk\ eeZ
m~*Zjguo we_dljhf_oZgbqg_kdbo ij_ h[Jzah\Z|©,35+_/o

0 ~0,
we_dljhfZ]gbligh bg~mdpbhgghlh Ib|Z kh k\)l'aZg R %R Q+T%GV

g_ aZ\bkbfuf i _j_f s gb_f ydhj_ ijb . mq 6 . L

kbeh\uo kdhjhkliguo b wdheh]bq kdbo |H82a§| elghsZ”v hljZgbgb\ZxsZy ihi_j_
FZI _fZlbgq_kdZy fh~_ev<EBNWYI ijgk-9_9b ydi}y .

\ha[m'*_gbb hl ?GW \RagbdZxl [ukijhi] h@“d‘?%(‘é% we_dljh"bgzfbq_kdbo E

b \azbfhk\yaZggu_ we dIthZ]gbIgu Ldamjh 49Rkgro kbe hij_"_eyxsbc kb

ijhp kku ijhy\eyxsb_ky iib i_j_ \i gZ khhiI\_IklI\mxsbc ydhjv hibk

highkbl_evgh bg”mdlhjz J ZebaZpby Jr%| Gi’uaq kdhc
fh~_eb EMWI k bkihevah\zZgb _f | _hjbb w

we _dljbg_kdbo p_ g_ iha\hey | \ iheghc f_j_)] 3I]GW
hibkZlv kh\hdmlghklv ijhkljZzgklI\_ggh \j gguo

ijhp_kkh\ > @ Bkoh”y ba wlh]h (9
jy k bkihegbl_evguf we_f_gl
fzl_fZIlbg_kdzZy fh"_ev EMWI dhlhjzw FH
f_Ih~r_ dhg_qguo we_f_glh\ A h% u? ~lky mjzig_gb_f > @

: . GyY .
Ihkdhevdm_ JZkkuI]b\Z_fu__ EMW I b f plhg |]] N' W 7J\N(N

hk_\mx kbff_Ijbx |h p_e_khh[jZagh bkihevah\@lv

Mmof_jgmx fZl_fZIlbg_kdmx fh~_ev k S I w Y W

<ekgbd GLM ©O1l12 )
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I"P = fZkkzZ y@hjy¥ZkkzZ bkihegbl_dwgdmpbbjh\Zggh]h Ihtzqg\j VdYhij_~_e_ggh_

_f_gl® + dhwnnbpb_gl mijm]hklb \[mfry_jghlffk f_gy_| k\hx iheyjghklv jbk
we_f_glz gZijbf_j ijM Bgudhwnnbpb_ gILz . .

.. . [ebpz =+ 1ZjzZf_lju EMWI

"bgzfbg_kdh]h khljhlbbe_igbye_hlghklvlhdZam ev hlhagZq gb_ _~HgbpZ baf_j gb
\ha“"moB + dhwnnbpb_gl ZWJh’\bg7qu kdhTh gz
khijhlb\e_ghy £ \g_rgbc "bzZf_Ij ydhijy —~ = .
\_ebgbgZ i j f s gby ydhjy <g_ rgbc bzf_lj bg”mdIffjZ

MjZ\g_gby hibks9aj_ggbc "bZf_1j byynéfihjz
we dljhf ozgbq_kdb_  ijhp_kku \ Z:%K&ﬁbgbénfllhifz i
gZqZevguo mke)h\bgzo L [y g_rgbce ] ydhity
Y 1% + gZijy _gb_ ?2GW <gmlj_ggbc "bZf_Ij ydffjy

ljb iZkq _|_ ij_"ihez]z _f h|k<rHI<m|l\Zhyd+thff _ _ _
f oZgbg_kdbo i _j f s gbc hI’\qu PE%GI J]%\ljklhygb f_"Am blg"mdIRjhf b
A" nhjfzpbb we f_gih\ b  kljh]h *‘“Uhfe’ T ey e T AN
iZkiheh  _gb_ b i_j.f s _gb_ ydhj_c Efcﬁfbéml Kihygh_T_ g j
bg~mdihjZ | Dhebq_kI\h \bldh\ bg"mbIhjZ

—9b_  kbkl_tu * ithewdd ofb Kbgu bgDmdifjz 7

bkihevah\Zgb_f f_Ih"Z dhg_qguo reukh i Mok h1h hkgk\Zdgby NW
bgl ]jbjh\Zgbb ih ijhkljzgkI\_gguf |_J£ukg|gzuirl[ qZcdb+NW ff

mkh\_jr_gkI\h\Zggh]h f_Ih*Z  =big—goid b ZT_1] h[_qZe@biNW
bgl_ljbjh\Zgbb ih \j_f_gb 1jb I_j_f_ @b Y5y "bz7_I] h[_gzcdb NW
bkihevam_|ky ©” nhjfbjm_fzy?2 k—ld‘-'?fd"idv ,,_@ij =

ihklz\e_gghc az~Zqgb [ueZ jZajZ[hIZchZ\fr]"..wm_,,gG;_\lw

fhr_ev EMWI \ ijh]jzffghf &re VRS

OXOWLSKAWLhF¥c ihalhey_ | Z~Zilb\gh baf gylv .

k_ldm b dhglihebjh\ZIv_ hrb{db ijb %“kk\b wihlh ~we_dljh”bgZfbg_kc
%J\Zz

jZaebqgufb gbke _ggufb j rzZl_eyfb > I -a dea;]Zggh_ \j_lfy ijbhh[j
rz] ih \j_f_gb Z\IhfZlbg_kdb \Zjv r?by L lg—Aahgzﬂ.b. _evghe
az\bkbfhkib hl mkeh\bc koh~bfhkib | '”hed" az‘ib “é ajzklz ij_"_e_gg

azi . . <ke_~ki\b_ wlh]h 9kdhjhkl
|n:1_]£Trghlt<)Ib |_hhebmq\ﬁggluko Jf IgEt\)lgFlj r% _Clpl% I\‘haJZkIZ I gZz ngZevghf mqZk
J<1g_gbe 1jhba y %D kgb Zy |_fi jhklz gZ ihke_~g_f mqZ
GLIIHUHQWLDWk Rib dkdPIRZ @@uf rz]fRf U ebabgu |z I iciZ o
\j_f_gb g_jz\ghf_jghc k_ldhc b bkg% b e Iqjgf JS g;q Vari
j_rZl_ey 385',62 ,h @Zykv g baf_ggufb ~h hdhg
DI> EMWI hp_gb\zZ _f khhilghr_gb _ we Hijhiz]gblghlh |Jhp KKZ
Kk P Pi"9% < EMWI W iehlghklv IhdZ Mbg~ mdlhj_
&8 0Zjzdl_j Zi_jbh*bq_kdhlh iheyjghlh bfi
1" 9% o+ dekbfZengy kdhjhklvfzﬁpd(fp flaf \ fhf_gl fk b [he__ ieZ
bkihegbl_evguf we_f_glhf gb_f q_f \ZEZAIW'I B ]"bbkh[' IZIJIZ|
0Z] J I J_V£_

Ibih\ >ey hp_gdb wnn d|b\ghk|bwe+ﬁ {E]gngy kbeZ hjbky clgbmxszy
jZkkfhljbf EMWI W b EMWI B k \uf \k_f mqzkld_ jzZfhg_fih oh"z
]Z[ZJbIZfb b iZjzf _1jzfb 2GW We duh W'l@bmbfzbf'mevk kpeulhajZklZxl
nhjfbjm_ _jbh~bq_kdbc h’\ghlheyj Bgimdhkebg_cgh Ihke_ “hklb _gby
\ha[m ~_ gby bgAmdlhjz > @ >Zggu_J [hrﬁ[_j.i%hQEIV—f@‘f gl fk kdB®jhklg
bf_xsb_ dhzZdkbZevgmx dhgnb]mJZp'bk fisphgbzydhjyffd hkiz\Zykv g_baf_gguf
hAbgzdh\uc NW ho\Zlu\Zxsbc bg? md’ihjhkihs ghy we _dljhfz]gblghlh ijhp_kkz
b [hdh\hc klhjhg Hkgh\gu_ |Z]Zf I %M' jhf_oZgbg_kdb_ ozjzdl_jbklbdb
mdZaZgguo lbih\ ij_~klZ\e_gu \ 1Z] azf_lgh hlebgZxlky < EI
< jZkkfzZljb\Z_fuo EMWI bg~ mdlme-%‘ilﬂﬁ‘lfz gblgu_ ijhp_kku ijhi_dzxl k
Aghc rbghc WY \ EMWI B \uihegUuhdhgprkdhjhklivx b ijb [hevrbo \_el
kakb\gh]h AbkdZ ba |_ogbqg_kdhc f_~Be _ANK \0Zghg_kdbo ihdzazl_e_c ih Kkj
W b NW \uiheg gu ba fZ]gb|hAb\ﬁMV\ﬁ'quzFdekbfZengy \_ebgbgz IhdZ b

EMWI we dIthZ]gbIgh]h b bg mép Eﬁi

fZ]gblgufb k\hckNZfb klZeb KI WI'W ijZdlbg_kdb \ . jZaz _gvr_
‘mA_f jZkkfZ1jb\ZIv ij_h[jZah\ZI_ eEMM/'dﬁlhﬂdB [ez]hijbylgh "ey we dthgh
jZ[hqu oh” ydhjy khk1Z\Ey ¢ EMWI B’IIJZ e_gby ij_h[jZzah\Zl_e_c PZ dikbfZev

iehlghklv IhdZ \ bgMmbfhi| ozjzdKij"gyy kdhjhklb ydhjy gZ amgzild_ 0
Zi_jbh~bg_kdh]h iheyjgh]h bfimevkz WXVd'kaMPMJGh \ MZ jZaz [hevr_ q_f \ E
fk \Ih \j_fy dZd bfimevk mkj_"~g_gghc iehlghklb
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ke R 20 asEee st Jbk + JZkij_~_e_gb_ bg*mdpbb fZ]ghlghlh ihey
[ fZdkbfmfz IhdZ bgZmbdihgZdijhf_oZgbq_kdb_

Jbk + FZ]gblgZy kbkl_fZ b 0Zjzdl_jbkibdb EMwI°§IZd]_jbkibdbMWI W
Z+jZkij_~_ e _gb_ bgrmdpbb fZ]gblgh]h ihey \ fhf_gii P9 MdIBINY £ NW
fZdkbfmfZ |hdZ bgrmdvbjZljhf oZgbq_kdbLZ[ebpZ + IhdZaZl_eb EMWI B b EMWI W

0Zjzdl_jbkibHbgAmdihi WY+ NW

FzZdkbfZzevgh_ agZq_gb_ we_dlj

kbeyo ~_ckl\mxs_c gz WY ijzdlbg_kl EMWI B EMWI W

ij \urZ_ | ZgZeh]lbggmx \_ebgbgm we ascly

kbeujp ~_ckl\mxs_c gZ NY H”gZdh "1 a

[he__ ijh~he bl_evgh]lh kbeh\h]h \ha D ZNWY K NW [_d NW k NW
bfimevk kppeu EMWI B [hevr_ q_f \ b dG

ijb hikmlkl\bb NW \ jzaz Z ijb g P

jZa Djhf_ Ihl]h \ EMWI B gZ[ex"Z ); Gk
\_ebgbgu bg”mdpbb fZ]gblguo ihe_c
\"EMWI W qlh [eZ]hijbylgh k wdhel % Kk
aj_gby 9 f k

NW hdZaulZ_I| iheh'bl_evgh_ % fL
ihdzazl_eb EMWI h[_ki_gb\Zy ih\ur] mi-e
kdhjhklguo ihdzazl_e_c glh ijhy| M : ff
ih\ur_gghf DI> ijb h~rgh\j_f_gghf m
fZdkbfZevghc iehlghklb IThdZ M bg” mdlhj_
mkj_"g_gghc bg"mdpbb fZ]gblgh]¥%ihey EAKWIlywbydljhfZ]gblgh bg"mdpbhggh]h I
1Z[e AgZ% 9dkkgblu\Z_lky gZ mkekhkghibf jZ[him EMWI WB ijb gZebqgbb
dhglmj_ jzkiheh' _gghf gZ+Zikkbgbygbilsj_"ihezZ]Zy h"bgZdh\hc \_ebgbgm i_j_f_s_g
Ihjp_\hc b [hdh\hc klhjhg b gz jBEkkWhYyg®hhd \ klyazZgghf 1Z b \ g_k\yaZgghf
\_jog_c klhjhgu bg"mdlhjZz 0= ff =_hf_ljbg_kdb_ izZjzZf_lju ydhj_

LZdbf h[jZahf fh gh hif _IblZgZedioggu jZkkfhlj_gguf \ur_ < k\yaz
we _dljhf_oZgbq_kdb_ ihdzZazl_eb bKkhkhhyahb\ysibiy f_oZgbg_kdb kh_"bg_gu
EMWI B \ur g f EMWI W ijb ihfhsb p_gljZevghc g_f_IZeebq_kdhc Ijn
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jbk g_ ihdzZazgz b hkms_kl\eyxl kh\f_klgh_
i_j_f_s_gb_ : \ g_k\yazgghf khklhygbb vydhjy
i_j_f_stIky g_aZ\bkbfh ~jm] hl ~jm]zZz gZz
jZkklhygb_ jZ[hq_]lh oh”*Zz

< EMWI WB kh k\yazZggufb vydhjyfb \b~"
we_dljhf_oZgbg_kdbo o0Zzjzdl_jbklbd \h fgh]hf
ZgZeh]lbg_g \b"m khhI\_Ik\mxsbo o0ZzZjzdl_jbklbd
EMWI B jbk Kjz\gb\zZzy ihdzZazl_eb "~Zgguo
ij_h[jZzah\Zl_e_c fh gh hif_Iblv qlh \ EMWI WB k
NW \_ebgbgZ j_amevlbjixs* ckibmxs_c
gZ dhf[bgbjh\Zgguc vydhjv \hajzklz_| gz
bfimevk ket gZ fzdkbfZzevgZy kdhjhklv
dhf[bgbjh\Zggh]h9ydhjgZ Z bg"mdpby
fZ]gblgh]lh ihey jZkk_ygby = gZ ljb wihf \_eb z
gbgz fzdkbfzZevghc iehlghklb Ihd& \ bg”mdlhj_
mf_gvrZ |ky gZ

M\_ebqg_gb_ bg"mdpbb fZ]gblgh]lh ihey jZkk_y
gby h[mkeh\e gh I_f qglh hlghkbl_evgh lhgdbc NY
gZoh”blky \ gZkus_ gbb b ©ijhimkdz_12 fzZ]gblgh]h
ihe_ gZjm™ m kbevg__ q_f [he__ lheklh_ hkgh\Zgb_
N W

\

Jbk + FZ]gblgZy kbkl_fZ b 0Zjzdl_jbklibdb E

k\yvazZzggufb ydBpyfizkij_~_e_gb_ bg"mdpbb
fZ]lgblghlh ihey \ fhf_gl fZdkbfmfZ IhdZ bg”*

n

[ \+ we_dljhf_oZgbg_kdb_ oZzZjzdl_jbklbd

+ bg mdlhjWY+ NY + NW
< g_k\yazZgghf khklhygbb WY b NY \

E

i_j f_szZxlky g_aZ\bkbfh ~jm] hl "jm]Z gz
JZ[hq ]Jh oh”Egf Gjbk ljb wlihf gZ WY

[
Jbk + FZ]gblgZy kbkl_fZ b o0zjzdl_ jbklg l%leTIZeVgZy\ ebabyz dhThihc iibf jgh

k\yazZggufb dewaliklj N _e_gb_ bg™m

dljh"bgzZfbq_kdzy kbez hl

g

fZ]gblgh]h ihey \ fhf_gl fZdkbfmfz |hdz\BgAm§1mszwe dljhfZ]gblgZy kbeZ ijbly _gk

[ + we_dljhf_o0Zgbq_kdb_ ozjzdl_jbkmadssZy gZ NY WIh b h[mkeZ\eb\Z_lI f

+ bg"mdlhjWY+ NY £ NW jhklv NY ih kjz\g_gbx kh kdhjhklvx WY
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DZd ihdzZau\zxl jZkqg_lu kmffZjgzZy W\ZEethplZgZ * <ZjbZglu kljZl_1bb  hp_
bfimevkz kped_ckl\mxs_]lh gZ h[z wihiydibgghklb EMWI h _

ij_ \urZ_ | ZgZeh]lbggmx \_ebqgbg| <ZibZg . - -
smx gZ WY \ EMWI B < IZ[e ij A Kklizl It
f_lju EMWI WB ijb gZebgbb b hlkmlk

< jZkkfzljb\zZ_fuo ij_h[jZah\ZI_ey
xlky dzZzd k\yazZggu_ 1Zd b g_k\yaZg
\Zjbzgl_ g_k\yazgguo ydhj_c hI*_ev
gbgue b bfimevku)kbdhlhju_ ~_ckl\m
khhi\_lklI\mxsbc ydhjv Z 1Zd"_ SZhk
kKj_"gyy 9gZ jzZ[hg_fnmkghkhklb wlbo vy
Djhf_ Ihlh \ 1Z]e ij_"klZ\e_gu mk
g_gb_ bg”"mdpbb fZ]gblgh]lh %eyf4dkk_ygby
kbfZevgh_ agZq_gb_ iehlghklb INddZ \ bgjphgbhjlghklv Ihlh beb bgh]lh ihdzZaz
fZkkZ Zdlb\guo wE_EMWN EMWI hp _gb\Z lky \_ebgbghc khhI\_lkl\n

Bkihevah\Zgb_ “\mo ydhj_c \ EMWI WX thdvonbpb<ghZjbzZgl_ kljzl_]bb
ijbf_g_gb_ NW ih\urZ_I we_dljhf_rpZgh kdwnn dib\ghklb EMWI DI> bg/r
ihdZazl_eb ij_h[jZah\ZI_e_c h"gZghjghigh]W!Ihdiey jZkk _ygby bfimevk kbeu

momA~rZxlky bo fZkkh]Z[Zjblgu_ iydApZibebzkkz Zzdib\guo we_f_glh\ hp_gt
m\_ebqgb\Z_Iky bg"mdpby fZ]gblgh]h jaeyhjZdXKqyBbx \Zjbzgl =+ ijbhjbl_I hirzg
LZ[ebpZ =+ IhdZaZl _eb EMWI WB \ZjbZgl_ + bg”"mdpbb fZ]gblgh]h ihey jZki
\Zjbzgl_ + bfimevkm kbeu \ \Zjbzgl_
IhdZak [_a NW k NwW dek\bfZevghc kdfhjr”:{b b \ \ZjbIZgll_ E
| ev g_ 1 kK\vaz i Zdlb\guo we_f_g J_amevlZlu iz
- kK\yazggilyazd- “Ya%9RNyazg g 1jZevghlh ihdzazl ey wonnEMMNghKIb
wy Ny 9Y- wy Ny9U- WB kh k\yazggufb b g_k\yaZggufb ydhjy
4G hikmlkl\bb b gZebgbb NW ij_~klZ\e gu \ 1Z[
| P
)] Gk LZ[ebpZ + AgZqg_gby bgl_]jZevgh]lh ihd
9% f k wnn_dlb\gbkEEMWI| WB
9 f k
% fLe <Zijb [_a NW k NW
M ff gl G
kljzl = K\yazg G_
F d] Ibb k\yaZg B K\yaZgd K\yaZggu_

>ey Ih]h glh[u dhfie_dkgh =
ij_bfms_KkI\Z khhi\_lkl\mxs_c dhg
ko_fu EMWI \W_~_f bgl_]jZevguc
wnn_dlb\ghklb mqgblu\Zxsbc kbeh\u
wg_j]_Ibg_kdb_ b wdheh]bq_kdk
fZz]gblgh]lh ihey jZkk_ygby ihdzaZzl_

DK D); D9% LN

°/p|[ Ps

1"_+ highkbl_evgh_ agZqY%b * DI>pzd jhdzau\zxl jzZkq_lu \k_ dhgkljmdl

highkbl_evgh_ agZq_gb_ bg"mdpbb (fZ1gplgMW ey yreyxiky [he_ wnn_dlb\gt

jZkk_ygpy £ hlghkbl_evgh_ agZq_gbjzbdimeuk€ EMWI B 1jb wihf \ EMWI WB [_

kbeu "_ckl\mxs_]h gZ ydhjghkbl_evwdh\yazggufb ydhjyfb wnn_dlb\ghklv ih\urz,

agzZq_gb_ fzZdkbfZevghc kdhphklix ydhjy \ \ZjbZgl_kh k\yazZggufb ydhjyfb + A

highkbl_evgZy fZkkZ zdlb\guo wezf glp\&EMWIB k NW wnn_dib\ghklv ih\urz Ik

\_kh\u_ dhwnnbpb_glu khhl\_lkl\mxquaihQZ@Zjlb_gg_|c kljzI ]_bb hp_gdb k g_Zb\

EMWI m~hle_I\hjyxsb_ khhlghr_gbX jjpnhjbl_Ihf bgA"mdpbb fZ]gblgh]h ihey jZkk_y

DhgkljmdIib\gu_ ko_fu EMWI WB kh k\ya

| Dwu fb ydhjyfb jzkkfhlj_gu \ jz[hl_ > @ JZkk

M dhgkljmdlb\gmx ko_fm EMWI WB k g_k\ye

ljb jZkq_l_ hlghkbl_evguo ihdZgh|yeh C\ ¥hlhjhc h[_ki_qb\Z Iky ihfbfh eb

dZq_kI\_ [Zah\uo ijbgylu ihdZaZl_eQh EMNI B \[z871 evgh_ ~\b  _gb_ m~Zjgh]h \

NW  JZkkfhljbf g_kdhevdh \ZjbZglghh KFZJnhlbBy kbeh\h]h \ha”_ckl\by gZ hJ
hp_gdb wnn_dlb\ghklb EMWI [Z][e nhjfZpbb > @

DhgkljmdIib\gZzy ko_fZ EMWI WB ebg_c

ih\hjhigh]lh ~_ckl\by k g_k\yazggufb ydhjyfb
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EMWI WB kh”_j bl dhZdkbZevghjhgkihedVYZg_gu \gmlj_ggbfb kl_gdZfb Z w
guc bg"mdimje_dljhijh\h~ysbc yWhdb j_~gyy Ilhjp_\Zy ih\_joghWivkh\izr"Z 1 k
dhjimk jbk \g _rg_c ih\_joghKkIwx ijbe_]Zxs_ ¢ d m~Z

Bg"mdlhj \ \b”_ fgh]h\bldh\hc h[fghdn MbkkdhphcdZ <gmljb\NMWeg_g \gml
\hc nhjfu \uiheg_g kh\f_klgh k \gmljjoggdbcdXiu&PmigZ dhlhjhf nbdkbjm_Ilky bg
khf Z \ \b~_ fhgheblgh]h we_f_glZzZ ilj_f NjWilgbu ihfhsb jy*"Z gZijZ\eyxsbo klh_
\Zgby wihdkb”rghc kfhehc k ihke_"mxkx&bf*bg @zZd\ag”g_c iehkdhc kl_gdhc [ dl
N \Zgb _f azZggu_ klhgdlaf_s _gu iZjZee _evgh Zdkbz

;h_d khklhbl ba m~Zjgh]llgzipXkdizkb jz\ghf_jgh \ 1Zg]_gpbZevghf gZijZ\e ¢
eyxs_c gqZklb m~Zjghc qZKlhjZy \uklm F_""m azZ~g_c k[_dHhomkZ b KWkb
iZ_| ba dhjimMZZjguc "“bkhicdZ kh_"bgZegvégh jZkiheh _g ih"\b gdlllN¥Yc \uihe
WY ijbg_f bo kf_"gu_ iehkdb_ ih\_jgglakhbnihpf_ iehkdh]h ~bkdZzf_MkWY_g
e_J]zZxl f_"~m kh[hc GZijZ\eyxsZy qZjdevdgh[hdd¥ jEIb\_dhlhjhf jZkiheh  _gZ g
jZkiheh _gZ \ p_gljZevguo gZijZ\eyx&gjlZdaelyRsZklb gZklv [ [hcdZz b jyr zZdk
yo \gmlj_gg_]h &ZidZkdlhjZ b WY gZijZ\eyxsbo hlI\_jklBcdZ ~hf ba dhlhjuo

Dhjimk khklhbl ba [hdh\hc pbebgZbihekhdhgZ gZijZ\eyxsZy klhcdZ
kl_gdBE d dhlhjhc ijbkh_"~bg_[gB BZ428yy GZ h[jZs_gghc d bg"mdlihjm\iN\VY joghk
gyy\ iehkdb_ kIl _gdb GZ m~Zjghc qgakdth i€ [dhrcdg luj_  debghh[jZaguo I|hed
\gmljb dhjimkXlZgh\e_gZ \ha\jZlgZy \g9dkb¥evighkdZy ih\_jodhkHyuo \uiheg_gZ
k’bfz_fZy ijm bgdhlhjZzy \azZbfh~_ckkimZbekhghf highkbl_evgh YhNYjohh&éZg
m~Zjguf “bkdhf Z [hcdZ b i_j_"g_c ighkdHheldZbdhc jZkiheh _gu kbff_Ijbggh
\ dhjimkZz |_evgh p_gljZevglbcglzkdehg ih\_joghkl_c

hlghkbl_evgh ih\_jodhklbuiheg_g \ h~ghf
I1Zg]_gpbzZevghf gZijz\e_gbb
F_""m ih“\b guf NYbg~mdlhijjkih
eh>_gh kh_"bgbl_evghgZa\dilhjhf mklZgh\
e _gu ihM\b'gu_ dhehddbdhju_ ho\Zlu\Zxl
gZijZ\eyxsmx qZkhedzZ Kh_"bgbl_evgh_ a
\uiheg_gh \ \b~_ d\z7jzlz ijyfhebg_cgu_
dhlhjh]lh h[jZamx| hkb \jZs_gby ~ey ih™\b
eh”~hd Dz '~"Zy dhehN@Af_s_gZ gZijhlb\
debghh[jZagh]lh |hedZd_eyh __ \g_rgyy iel
kdZzy ih\_joghXklvZjZzee _evgZ \g_rg_c iehk
ih\_joghklE IhedzZl_ey Kh_"bgbl_evgh_ a'
ijb ihfhsb ijm bgkh_"bg_gh k NWrgb_
iehkdb_ ih\_joghklb dhéhthedzl_eZ c
\uiheg_gu k fZeuf dhwnnbpb_glhf Ij_gby
db dheh”hddhlhju_ ho\Zlu\zZx| gZijZ\eyxs
7 gZkl [hcdZ \uiheg_gu k [hevrbf dhwnnl
Ihf Ij_gby
Ijb ihklmie_gbb kb]JgZzezZz gz azZimkd
hkms_ kl\ey |ky jZajy® ?GW bijhbgtandlhj_
bfimevkguc |Ihd <hagbdZxs__ ijb wlhf f.
ihe  bg"mpbjm_I\bo)y)WVNhc Ihd <azZbfh” _ ck
\b_ fZ]gblgh]h ihey bg/bmihd¥z Wh m
kezZ\eb\Zz | we_dljh*bgzZfbgq_kdb_  mkbeb
i_j_f_szZxl WY \f_kl_ k phg@h#Z\e_gbb i_
Ag_c kl_pdihjimkz Ijb wlihf m~"Zj\gZy qZ
hcdz k\hbf azhklj_gguf dhgphf \ha”_ck
[t_dl ~_nhjfbjh\Zgby Ijb i_j_f_s_gbb W
bgzZk bfz _lky
FZ]gblgh_ ihe_ bg”mdlhjz dhlhjh_ i
g_j_a NWha”_ckl\m_I gZINY ~_ckl\b_f
we_dljhfZ]gblghc kbeu ijblyihgt¥iNYX
[ eyxsbf klhcddfj_ f_szZ_Iky d bg”"midlhjm
Jbk + EMWI WB k g_k\yazggufb @iy m we_dljhfZ]gblgZy kbeZ ijbly" .
Z k[sbc \br+ ihi_j_qgg_h_yk_qg_ggb_ y_gj\?rmx \_ebqbgm_ g_f we_dljh~bgzfbq_
hllZedb\zZgby Ih i_j_f_shigims NY\ey_ Iky k
] ) . ) aZiZa”~u\zZgb_f ih hlghr_gbx d i_j_f_s_gb

Bg"mdlhp WYjZkiheh" _gu \gmljb dhgdkb f s gbb M¥bghh[jZagu_ IhedZl_eb

Zevgh jZkiheh  _ggHpd NMh bo [hdh\uw_ KAimxl gz ihA\b gu_ dhzhélbdbdb ih\h

i
[
h

N
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jZqb\Zykv \hdjm] ijyfhebg_cguo mqgzklgbbykhikhdghzl_eb |h \k_f \Zjbzglzf Kkl

|_evgh]h a\_&Xhbfb mqgzZkldZfb k \ukhhdpfgdibwadhgkljmdlb\gu_ ko_fu ij_h[jZah\ZI_

nbpb_glhf Ij_gby azZz bfzxl gZijzZ\eyxslih Z)gblyh bgmdpbhggh]h IbiZz [he__ wnn

[hcdZz ih kjz\g_gbx k ij_h[jZzah\ZI_eyfb bg"mdpbh

ljb wlhf \g_rgb_ iehkdb_ ih\ZjoblghwkEb dijhfZ]gblgh]lh Ibiz

eh”"hd kdhevayl hlighkbl_evgh iehkdbo ihVjjéghklg& dhgkljmdib\gZy ko_fZ ij_h]|
ZlhedzZl_e_c \ hrghf IZg]_gpbZevghiZzbgzeyZwee gbbhfZ]lgblgh bg"mdpbhggh]lh IbiZz

LZzdbf h[jZzahf h[_ki_qb\Z_Ilky ihbhghl ghgddfb ydhjyfb \ dhlhjhc h[_ki_gqb\Z_lky e

eh~hd dhlhju_ _1h azZ bfzxl \f_klI_ ikb\klhhighgb*\b" _gb_ m~Zjgh]lh we_f_glZz

I_evguf a\_ghtdjm] hkbjb wlhf gz [h_d _ _ _

A ckl\m_| ~hihegbl_evgZy ZdkbZevgZy kbez \ g#iphd ebl_jzimju

e_gbb h[t_dIZ \ha”_ckl\by Ba aZ ih\hyodLkirsPmyB G SHUIRUPDQFH RI OLQHDU LQG

|_evgh]h a\_lg&@dheh~rdZipm 'bgZ k™ bfZz $ %DOLNFL = =DEDU /,(CLUBMEDXPWLRQV R
Iky ODJQHWLFV # + 9RO + ¢+ 3

— . %LVV BSDULVRQ RI WZR XOWU® IBDVYWDEW XD W

. Ihke_ azZlmozgby fZ]gblgh]h ihey bgo RGN ¢RO * (QUGDUDOVDFWLRQV RQ 0DJIQF

ihr ~ ckl\b_f ijm bgu [h_d \fi\tkd_ k WY: 9grO + < + 3

\jZsZ |Iky \ bkoh”gh_ iheh  _gb_ | %RO\XNKI9K HIILFLHQF\ LPSDFW HOHFWURPHFK

ijm‘bgu hkms_kl\ey_lky Ih\thJIl]hthﬂ 9 ) %ROVXNK 9 ) /XFKXN 0 $ NoIDVBRMKIDDQ 6 6k

. N . OHFWULFDO JLQHHULQJ #3 + 9RO £ <
\hiheh ghf IZg] _gpbZevghf QZ'J__Z\E_QU‘iRXQLa PRIy K \(/QSHHQG $& FQLUFXLW EUHDNHU DQG |
ih"\b gu_ dheh”diblimkdZxl gZijZ\eyXsSmxXRXQJ ZzZRR / +\XQ ZRRN3URBHRESLARIQRI WKH F
gqZklv b [hcdZ Ihke_wlh]lh jZ[hgbc plbdeWih\UAMWHUQDWLRQDO FRQEXWHARA RQ HOHF
ky LZdbf h[jZahf ij_"~eZ]Z fuc EMWI h_lﬁﬁ?é' L(I * * 3

QF‘EYNQFNKROP +
L . e j | _evguc ZgZeba ebg_cguo bfimevkguo
ebg_cgh_ i_j_f_s_gb_ [hcdZ k ihke_~mygh¥} bd”lﬂibbo ii_ h[jzah\Zl_e_c we_okhfZ]gblgh]

Ihf \hdjm] hkb b ~“hihegbl_evguf kbeh\umdbhmgkkl tbM\;hexo K < He_dk_gdh B K Smd
\b_f gz h[t_dl "_nhjfZpbb L_og-qgZ _e_dljh"bgZzf-dz o K
<u\h”u %RO\XNRKH) LQIOXHQFH RI WKH SDUDPHWHUV R
. . . VKLHOG RQ WKH HIILFLHQF\ RI BRQLGIHDUWHW QG X
JZajZ[hlZgZ b j_Zebah\ZgZ \ i g 9%RO\XNK 6 9 SXWNYBQNFHFWULFDO (QJLC
d I&RPVRO 0XOWLUSKANIGEKdZy fh~ £ 9ROt < +3
g _cghlh m~Zjghlh we _dljhf _o0Zgbq_kdh]h :i3DHPJHHIEZF DQDO\VLYV Rl 7KRPYWQYFHRLO D
|_ey k bkihevah\Zgb f f_Ih"Z dhg_qg{'d Xiieb GHG\h FLUFXLE 8HVRRRBLHOQLDO (!
di

dhihjzy mablu\Z_1 ijhkljZgki\_ggh \j_f_ gGbw Waud 2 HoRFWURPDIGWIDOR RENGEWEF

IjhfZ]lgblgu_ b we_dljhf_oZgbqg_kdb_ iZpZT &l§DUBFWHULVWLF DQDO\VLV IFQUX GHVLJQ

ihdzazl_eb DWRU XVLQJ DQ DQDO\WLF PHWKRG M®G D QXPl
MklZgh\e gh qlh \ ij h[jzah\ARe ° .LF’,(é( 7UDQVDFWLRQV RQ ODJQHWLF
- . . - = +
bgtmdpbhggh]h 1biz we_dljhfZ]gblgugrpiyRB MW LSK\VLFV PRGHOLQE DQ®FVLPXOD\
ijhl_dzZxl k [he__ \ukhdhc kdhjhklvx b hHxikhewwso zzz FrRPYRIZ MRjZs gby [_j_agy
\_ ebgbgZo we _dljhf _ozZgbq_kdbo ihdzZaZl e c bilh ba dhakiimdiby )
. s : by _evguc ZgZeba gkljm guo o_
Iktj)_ZZ\g_gbx kK ij_h[jZah\Zl_e_f We—d”hgfq_zﬁg%ﬂ@ﬂ‘guo we dljhf oZgbq_kdbodhf h[jZah\ZT.
I N _ ) [bgbjh\Zgghlh ¢bNZz ;hexo K < He_dk_gdh B K Sm
N_jjhfZ]lgblguc wdjzg k ihgb 2ggdithl_ogedz - _e _dljhf_oZgdZ& = + <
we_dljhijh\h*ghklvx h[_ki_gb\Z_I i hRaxo_giN_ 1Z1 MdjZ€gZ ?e_ehkiddcolgeqgbc

kbeh\uo b kdhjhklguo ihdZazl_e_c ij_ hM\2AK\C i d_lghix\Za m"Zjghe n+€< Hb_dhexo K

DI> ijb h~rgh\j_f_gghf mf_gvr_gbb fZdKbf evighc

iehlghklb ThdZ \ bg”mdlhj_ b bg"mdpbb fZ]gblFhHJHUHQFHV WUDQVOLWHUDWHG

ihey jZkk_ygby %DOLNFL $ =DEDU = %LUHQEQRR RI,PSQRPHG
< ij_h[jzah\Zl_e_  we_dIjhfZREXGHLRQ ADXQREBEEUYFWLRQV RQ OR@HWLFV

bg"mdpbhgghlh IbiZ kh k\yaZggufb ydhj f?l@/?o ?dII;QXVVRQ (0GR K®W UDRIDSDU L

we_dljhf_oZgbg_kdbo 0ZjzZdI_jbkibd 202N PERbrnewd FWLROY RO OURD HWLE

o0ZjzZdl_jm khhi\_lk\mxsbo 0ZjZdR jbikddd

ij_h[jZah\Zl_ey bg”"mdpbhggh]h 1Ibi. %RO\XNK 9 ) /XFKXN 9) G5DVVRNKDRJKS$ 6KFK

\ukhdbfb ihdZaZzZl _eyfb < ij_h[jZah\ HIILFLHQF\ LPSDFW HOHFWBRPWIFIXQ QIOFHFQV B RFED:
- - (QILQHHULQYRO QR Ss +

azggufb ydhjyfb gZ we_dljhijh\h"ysbo yRueY 7p@Ri L\x0 ZRRN / 6HRS&ZRIQUFXEMIK VS
\m_I| we_dljh~"bgZfbq_kdZy kbeZ hllZedch\Woomryy FEE KRBURFEHBGQA&RI WKH FRQI © |
fZevgZy \_ebqbgz dhihjhc ijbf_jgh gZ QBWRRDPAWRQIHUHQFH RQ HOHRQH LBURE G LV W
r_ q_f we_dljhfZ]gblgZy kbeZ ijbly‘_g‘% Tx,NArquk;', 2OHNVHQNR 6 9 OKFEODIOL], 6 6
\mxsZy gZ n_jjhfz]gblguc ydhjv WIh hiGi 85Vo Nk LrSX0 VQINK HOHNWRRB WML FK H
f_gvrmx kdhjhklv n_jjhfZ]gblgh]h ydhjyHOHNWURPDJQLWQRJR L LQGXNVDWQIRQVYRYRRWLS
gbx kh kdhjhklvx we _dljhijh\h*ys_]h yd®j@HDU SXOVHG HOHFWUR P HFDIQIADIOF ARMY H U
<\_n_g bgl_JiZevguc ihdZazl_ev W R O e o LTPH M1 OX HRQ A F
. 0
klb  mqgblulZxsbc kbeh\u_  kdhjhklg |y URPDIQHWLF VKLHOG RO WAL R O LELQTHFA\FR |
kdb_ b wdheh]bq_kdb_ bg"mdpby fz]gbigh]h 1they JZK
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FRQYHIXWNUDQ (OHFWULFDO {YRILQHHQRQJ %ROD\XNK 9 ) 20HNVHQNR 6 9 GKFRXMIOQ], 6
NRQVWUXNWLYQ\NK VNKHP OLQH\Q\N
/L: .RK & 6 3DUDPHWULF DQDWXIAWRU XKHOHNWURPHNKDQLFKHVNLNK SUHRRRUBRYD W

DGDSWLYH HTXLYDOH#YE LHQFXD & R HWAIRRPHRRPSBWDWLYH DQDOVVLV RI FRQKRENXFQ/H K H

RQ HOHFWURPDJQHWLF ILHOGWFRBSIQWLWMILREP HEKDIOWBDORERIGY HU W HONF\RURARPEK QHK
Ss (OHFWURPHNKDQLND * (OHFWUIPHX® HEGYLQH

/JLP '. :RR'. .LP ,: &KDUDFVDHUGWWNLEQD QD@RVL\S®

RI D 7KRPVRQ FRLO DFWXDW R D QG/IDQ @ XORH BARMAXWKF BHV(OMNWURPHNKDQLFKQ\\ OLQL\C

FDO PHWKR®DQVDFWLRQV RQ O(RIPHWLER SHUHWYRU\XYDFK>XBKID HRHEWURPHFKDQLFDO

Ss + FRQYHUWHU LPSDFW@ 3DWHQW 8% QR

&RPVRO OXOWLSK\VLFV PRGHOLQYYDQGDEIORKODWLRQ VRIWZDUH

DWWWS 777 FRPIVRRH¥RRG IhkimibeZ UHFHLYHG

;e[e*h]jZneqgg- ipekbh]jZznbg_kdb_ RALEDYORIJUDSKLF GHVFULSWLRQ

Eegecgbc m~Zjgbc _e dljhf_ozZgeqgbc i_j IfYE]g\edgh <" nddjgecgh]h Ibim
< N ;hexo H 1 Dhqg_jl]Zz 1 Xek@obud«@ZpehgZevgh]lh |I_ogeqghlh mgy\_jkbl_
?e_dljbgge fZrbgb IZ _e_dljhf_oZgeqg_*€4 O\hj Qlgy¥ ©¢Plj]2 + < + |

t ;e[e*h]j gZa\ + ,661

Ebg_cguc m~Zjguc we_dljhf_oZgbg_kdbc ij djjgdahyblgavbwemdpbhggh]h Ibi
< N ;hexo : B Dhq_j]Zz B K<e8glbdbgcZpehgZevgh]h I_ogeqgh]lh mgy\_jkbl_
?e_dljbgge fZrbgb IZ _e_dljhf_oZgeqg_*€4 O\hj Qlgy¥ ©¢Plj]2 + < + |

* ;e[e*h]j gZa\ + ,661

/ILQHDU VKRFN HOHFWURPHFKDQLFD@MGERRAWHR Y AW SH HD H F WILRRCP\ X NEH
, 6 6KFKXNAEROOHWLQ RI 178 .K3, 6HUILCHY HJ B8 HRWW B P H AKIDRXLULEDHY HQ H
.KDUNLY 178 .K3, + 1R RJBY * + G6WLEOL

<erhfhkle ijh Z\IK}*\*_gby h[ Z\SIHREXW WKH $XWKRUV

;hexo <heh”bfbj N_2hthddhj |_ogeggbo gZzmd ijhn_khj GzZpeshg2evibic Il_o
©0Zjde\kvdbc iheel _ogeqgbc egklbiml2a ¥béwnglkdj é¢Zdljhb agildb | _e
YIEROAXRBLO FRP

;hexo <ezZ”bfbj N_2hjhhbthj [_ogbg_kdbo gZmd ijhn_kkhj GZpbhgZev
mgb\_jkbl_I ©0Zjvdh\kdbc ihebl_ogbq_kdikdhjbdkIbIMmi? hijshnc kwe_dljhl_ogbdtk

_ PDLO ¥IPROOXNRP

%RO\VXNK 90DGLPLIRFWRRURYLIHEKQLFDO 6FLHDRDWHRQ DXO DH B K R LHF\D\OR
©.KDUNLY 3RO\WHBK®LHAV, QW RW ¥XWBEU Rl *HQHWDHID (OHFWULFDODIQALQ!
YIEROAXRBLO FRP

Dhqg_jl]Z He_dkzg”j 1GZghhlg@devgbc I_ogeqggbc mge\_jkbll lo@ Oyajle \ kykildhd m hie
ZkiejZgl dZn_"jb aZ]lZevgh€ _e_dljhl_ogedHPDIL@ NRFKHUJD ROHNVDQGU #JI

Dhqg_jlZz :e_dkzZg”j B\@gbtbgzZevgbc |_ogeqgbc mge\_jkbl_| cpOqgdc\kvdrk
egklblml?2 Zkibjzgl dZn_"ju h[s_c we_dljhl_ogbdb |_&PDLO
NRFKHUJD ROHNVDQGU #JPDLO FRP

.RFKHUJD $OHNVDQGAUDW.RQPO\FKHHFKQLFDO 8QLY HUNLMNYXWHBDUNUD GRC
RI WKH '"HSDUWPHQW *HQHUDO (OHFWULFDO (QJLQ HHHPWDILL@®J
NRFKHUJD ROHNVDQGU #JPDLO FRP

Smdeg 1]hj K_j]JedBEYd”~Zl I_ogeqgbo gZmd ~hp_gl @bpehgdewdghkbl _II_c
©0Zjde\kvdbc iheel_ogeqgbc -egklblml®d "tHigbgbbdzZrzZtpyg _e _ PIL
WHEK#WHWUD NKDUNLY FRP

Smdbg Blhjv K_jldZz4dbph~zZl I _ogbg_kdbo gZmd "hp_gl GKddibchgizgebAgykbl b
©0ZzZjvdh\kdbc ihebl _ogbq_kdbc bgklblmli2ddlfbpg_ _gthlzdZtby wle e
WHFK#WHWUD NKDUNLY FRP

BKFKXNLQ ,JRU 63KUJH®QHYHFK QL F B VERLMMQE WY BWRRQIVR U HFKQLFDO
©.KDUNLY 3RO\WHRBK@LF WOOWLSXRMHYVRU RI W KHK'HBMMOVPHQW RI (OHF\
_ PDWOIFK#WHWUD NKDUNLY FRP
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M>D
H F IHIH<BQ 1 < =HEH<:GV

<J:OM<:GGY IJHKLHJH<H2 G?KBGMKH2>GHKL1 F:=G1WKBIMR1EVGBO
I1JB IJH?DLM<:GG1 :KBGOJHGGBO ><B=MG1< A: ?D<1<:E?GLGHX
D<:A1LIJB<BF1JGHX IHEVH<HX FH>?EEX

>ey pee_c ijh_dim\Zggy Zkbgojhggbo “gbfmdhlehd pharlljmdib\gbo gh\Zpec hKmgggy gthha\kl€
fzI_fZIlbggh€ fh”h_ee ydz } _d\s\Zel\gfgjmphe hheWZahgbfh”r_es azZz\"ydb \badzgb ghevdXhjhabgeXéZam -
aZklhkm\Zggx ijb jhajZomgdZo klZlbgghbdes jhfprf-t\gbbfpjgbo g_eecgecgbo AafZdj-\ghKklmiigh€ ko_fb
sh azZ[_ai_gm} lhggeklv ihevh\bo ¢ r\bfthhNex>thkehAbogh mfh\b "hpeevghkigd¥ \jkeb\hhj\bom]Zjfhg-d
fZ]gelhjmrecgbo kbe ijb fZI_fZlbgghfm_fh»\2a\gyghxathevh\hx fh*_eex

Dexqgh\s kehXEbgojhggbc ~\b]lmg ijh_dim\Zggy efZl_ifttdbhghc fhgZesa _d\e\Ze_glm\Zggy aZklmi
ijhklhjh\Z g_kbgmkh€~rgeklv

>ey aZ”Zq ijh_dlbjh\Zgby Zkbgojhgguphdhic]Al[eezkdvk dihgkljmdlb\guo baf_g_jfc ghlctkghp Zigh ci
fzl_fzlbg_kdhc fh~r_eb wd\b\Ze_glghlcdihlz\ateljflof_ed [eZ]lh”Zjy hij_~_elZfbxilke _j\hdmeAdZebaz b
ijbf_g_gbx ijb jZkq_lZo klZlbg_kdbo bh_"YWaXxfhha[kdba\mf_jguo g_ebg_cguo aZfbkjhfihkdo cfuiZj
azf_s_gby qglh h[_ki_gb\Z_I Ihgghklwv?ihc&kl\bo p_figkilg f_Ih~rh\ Bkke_"h\Zdgjh&ghkbly Ip \ebkgb_ mq_I1Z
ijhkljzgkl\_gguo 1Zjfhgbd fZ]gblh?\b Emiskdlblge kghff fh~_ebjh\Zgbb k ihfhsvxhed\h\Zehglghc

Dexq_\u_ kehAkKbgojhgguc ~\b]Zl_ev ijh_dlbjh\ZzdBy fh2l _dZlbidiek \hc ZgZeba wd\b\fZe_glbjh\Zgt
azZf_s_gby ijhkljZzgkl\_ggZy g_kbgmkhb~Zevghklv

3XUSRMWWWLILFDWLRQ RI WKH DSSOH P B VR ROV \ QFFK MR B ¥ \PLRIY RS E RIGAYJ Bl CPHORMKUHLFFID\® L IF DIOF R
LV HTXLYDOHQW WR D TXDVL HAK U, QN H\\WW HIDM RRO R Il MAIOIGRIR /X W & A HV B D WIDING (KD UR W@ LB FFR |
PDJQHWLF ILHOG RQ WKH VLPXLOMWIHRW UNHHWIOICRVBREERITDX ODAY HRQV RI PDJQHWLAKH HOG@WEUH F
HOHPHQWY PHWKRG 7KH SDUDFRMWKXUW BRU NV IGH W N E F WQ MX WIVR/Q R QWK E DH/GIIEU R\Q EWN B B QUFHHV XIT X
DQDORVLVLQDRUWNKH GHVLJQ RI DV\QFKU FOXRXVRR RAHR/ULY QZ EWE QD HZV. GW KUBD @G HD RWDIHMVR @V DR
FDOFXODWLQJ WKH SDUDPHW MU ¥ DRMHE KRIQUW & & DI H P X QWY FR USIQ HO\GW D PDW L\RIQY FDIUPIR @ K OWQ IL
FRQVLGHUDWLRQ RI VSDWLD O LKIMWAHRIQA. FQ/X PREUH B (RBIUEIRFWHEE BEHADGHXM L JQLQJ DVVQFKURQRXV F
DSSOLFDWLRQ RI DQ HTXLYD @AW VL BIOVGK PIRFEFKQ [$E\RK L GLHWIOLAP HPW MRKER\G 0 QGR & 81O G JRZLFW K D
VSDWLDO KDUPRQLFV LQ WK HODOWQOGR ERIIUHRII VQRW ¥ L3WHKU 05 R 6 EL © G GROVBIWLHG XW KM W\K B UL
WLPHV

H\ZRUGY\QFKURQRXV PRWRU GHVLJGQ DRDDAOKMPD WHFDIOY DR E 86 H DIOKE@ R QY LWL QW Y R QG\DRK HP H

<klmi:kbgojhgge ~\b]lmgb :> } @Z[c[aevgmxlv fh"_es aZ ihevh\bfb f_Ih"Zfb
ihrbj_gbfb _e_dljhf_ozZgeqgbfb i_j_I\lxtZjhZzlgelgbo ijhp_ke\ m :> :e_ €0 aZzZkl
yde kih 'b\Zxlv ijb[ebagh iheh\bgmm\bjhdebmeh€h_dlgh]h kbgl_am kljbfm}lvky i
_e_dljh_g_jl*€ <e~ _n_dlb\ghkle €omjhghtbh kimdb\dhbo \bljZlZo j_kmjke\ h[gbke
aZe_"ZIlv _dhghfeqge ihdZagbdb \bjh[lgomladb e kipkyZZfb iZffyle « gZkm jhajZon
dhgdmj_glhkijhfh geklv ijh*mdp<€ §bhKdZgeZe gukiZe_gbo j_"bfe\ jh[hlb :>

:> “~hkyl]Zxlv azZ jZomghd \ijh\Z~"_ggly\dls\bgogy _n_dlb\ghkle 1> azZ\"y
dhgkljmdlb\gbo jer_gv _e_dljhl_iglyedbhoZzggx e+a azZklhkm\zZggyf rbjhdh]h
dhgkljmdlb\gbo fZ1_jeZeo\ V4 dholdhmd]lbégbo gh\Zpec Z 1Zdh™ ijh_dlgh]h

\b]Jhlh\e_ggy FZdkbfZevgm _n_diba¥Zomyhylw§f hkh[eb\hkl_c j_"bfe\ _dkie
fZrbgb hljbfmxlv azZ azZklhkm\zZggy ihijbfmévgidbemq_ggy fzZl_fZlbggbo <« ijh]j
ijh_dIim\Zggy :> m Ihfm gbkes m dhfeeZkh«=\sahgkresfb _ggy =+ ijh_dIm\Zggy :>
kdez”~h\bfb _e_dljhf_oZgeqgh€ kbkljdkzfZ2g@Z e<lha@geklv ihevh\bo ¢ r\brdh”ey ¢
mjZom\Zggyf hkh[eb\hkl_c jh[hgbo j_fblfr®e\ ZgZeesam Lzdbf \bfh]zf azZ"h\|
Je\_gv Z~N _d\Zlghkle fzl_fZlbgdhéjh[Eh g d\e\Ze_glgZ d\Zaeljb\bfejgZz

hilbfZevgh]lh ijh_dIim\Zggy :> agZdghxtzZifbgmgpZ fh"_ev :> > @ ydZz a
h[mfhlex} klimiegv _n_dlb\ghkle fabigdhkmyZiggx ihevh\h]l]h ZgZeeam m ~\ho hjl
\b]Jhlh\e_gh az hijbfzgbfb hilbehsbglzid a mjZom\Zggyf \ieb\m \bsbo ijhk
kis\\e~rghr_ggyfb dhgkljmdlb\gbo 1Zfhf-ds\FIJK azZ[_ai_gqm} \bagZq_ggy g_
:~_d\Zlgeklv fzl_fzZlbggbo fh”_e_c ijé_dlljmiZzppygbo iZzjzf_lje\ aZklmigh€ ko_fb
k_jecgbo :> ~hklzligvh \bkhdz az\*"ydh"€@*mlhqghdgxfZ ea mjZom\zZggyf kdhkm iz
azZ j_amevlzlZfb neabggh]lh _dki_jbf eglazZ}egh®_+§Zmdlb\ghkle nZa azZ reyoZfb
fekp_ m f “Zo \Zjex\Zggy jihdkZXbZggy

dhgkljmdlb\gbfb ko_fzZfb \ezZklb\hklyfb fEklZghdd\z azZFZd4mhx ~"Zgh€ jh[hlb }
yde "“hkee~"_gh _dki_jbf_glZevgh Ij{]ljdhaoN@ygdygyai_j_\Z] ZgZeea _I1Zis\ + hkh
jharbj_ggyf dhezZ \Zjex\Zggy \boe "ghdblhkddEidgy "~ey pee_c ijh_dIim\Zggy jh
ihlj_[m} Z[h \_ebdh]h h[ky]lm _dkifriffglBEqeggBfo fh"_e- ydz '} _d\e\Ze_glg
"hkee™ _gv Z[h aZklhkm\zggy d\Zmthipgbirhoh€ ihevh\h€ fh”_ee Jhaleyg_|
fzl_fZlbggbo fh”_e_c¢ FZdkbfZevgmhp2dd\Zpdfkldhjbkgbf \ezklb\hklyf fzI_fzI

< H F lhih\bg 1 < =heh\Zgv
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fhr_ee aZ €€ kdezZ”h\bfb >\h\bfejgbc ihevh\bc ZgZeea ijhp_Kks
>\h\bfejgbc ihevh\bc ZgZeea m hjlhjpgdbuwggqZklibgZo mhihgh\ gec a ch]lh \sk
"h hke jhlhjz iehsb@ a”eckgx}lvkghsbae ydzZ kie\iz~Z} ea k_j_"bghx
mjZom\zZggyf g_eegecgbo \eZklb\hkdrcckdgX}lyk¥emm az”Z\Zggyf m ydhkle \bc
fZ]lgelhijh\h*m azZ azZ”Zgbfb kljmfZfbeklZlhd¢éhvhpm jhajZomgdm \_ebqgbgb ]
\bagZq_ggyf gZ\_"_ghbo kljmfel\]jZrdhdhinZ _e _dljbggh]lh ihl_gpeZem JUDG:
lj_~klZ\e_ggy j_amevlZle\ ihevh\h]l]hzdZgZemhdm &gZg_ggy shi fhrmev
\bley~e "M\h\bfejgbo fZkb\e\ m nmgdphr&jZdmyfdh\hih kljmfm m deevpe ~hje\gx)
dhlaZggy *a gZklmighx "\h\bfejghx Wijhirk bthmdyxjm jhlhjZ azZ j amevlZIZfb
pbo j_amevlZle\ aZ[_ai_gm} \bkhdm Flgggeskdmn Zgy¥ ertamgh® jhajZomgdh\h€ lhqdkt
\kvhfm az~rZghfm 7~eZiZahge \Zjex\Zd@yhfiboPgbfhZ[_ai_gm} malh””_ggy
NZgbfb fegefeam} deevdeklv ihevh\bphagjvagihgoegdm kjlhl]hgZevgbo iehsbgZo -

\bljzlb fZrbggh]lh gZkm n_dim d\Zaeljb\bfejghkle AZ"NZ\ZQggy
M j_amevlZle jhajZomgdm [_a \wle\rdl;bfquh@h\ mhl _gp*Zem aZ[_ai_qgm}
eh[h\bo qZklbgZo =+ eaheypecgbo mMmhzsjd\ZZoggff _j_jhaih”eem kKljmfe\

ebklzZfb fZ]gelhijh\h"m \bagZqZ}fh "thZIIddrgaonhtgchlﬁqbo deevpyo a mjZom\Zgg
fZrbgb a h”rgZdh\hx “h\'bghx hk_jN\pl&kkddIlyjZy *h ih\_joge ca a[eevr_ggyf q:
jhlhjz Zfieslm~ge agZq_ggy gZkh\bh&h[ehfie_dke\eb\h "ey dhgkljmdp-c

ih\gbo ihlhdhaq_ie_gv nZa-klZlh§Z KqZklhlhaZe_“gbfb  izjzf_ljzfb  jhlhjz
ihim geklv _e_dljbggbo \IjZI \ kljb" g%kiHFH“iZQ%' fZkb\gbo _e_f_gl+\ fZ]g-lhij

. vliZle ihevh\h]lh jhajZomgdm \
j_amevlizIzfb |hevh\h]$;_|,:ZgZ>eqarangﬁgl%}/ “klv e dlibggbo ]\IJZJI ’J-eyg%b g

qZkh\bo dhfie_dke\ kljmfe\ kljh-g=\ lm\*hlfzz kljb gyib €€ ZdIb\gbc hisj kibjzxgbl

« ] \bagZq_gm ijb ihevh\hfm ZgZesas \_ebql
agzZq_ggy dhfie_dkm ih\gh]lh klIjmfm ~eey
< T Vv
L T VT SN */_GEPNGV Z 1Zdh" €€ +g*mdlb\geklv
3F O l.s—Plgy S 55 B ,-pn
F L gFLF 1 N ] 3 GV
A $ + qZkh\bc dhfie_dk ] kdezZ~h\h€ \ dlh§|gh]h
fZ]gelgh]lh ihl_gpgZemdeevdeklv \blds\ tbak ©1\N "IN
klZIhjzO + ~h\'bgZ fZ]gelhijh\h"m kIZIhjZ A . -_-
fZrbgbN, = dh_nepe}gl aZih\g_ggy rbolhz\-EN dlhe\ sz Z.eygdb_ﬂ’]\"fﬂpm quk_h\h]\
iZzd _1Z fZ]gelhijh\h"m6ktZ&kenfZjgz d;sz omg ag-q_99y mey 9
hleZkl_c iZa\ a h[fhldhx ~ey hrg«}eZdKR[MIA hikkpgb ih\ghlh ksjmbmGd-evpy
dhimrhd nZab kLJZIhjtZ iblhfz ijh\ergtklvah\gergec jZ"emk DdBgvpy jhafejb
qZkh\h]h dhfie _dkm fZdkbfmfm ]mk]Z@bZelegr’ﬁfm AZij AL\ (v Poyy *

f_"Zo h[eZkle i_jelibgkijb ghks DmIh\Z.ckgz Iz my\gZ qZkagb dhfie _dkm ih\c
dhhjrbgzlz chlh hke \bagZqZ}lvky \bdZah . 1z K dmlz
GG L G ~G + dmlh\z dhhjrbgzl2Y% V‘W A gl_g m
i_jrhlh kljb @& S]] \'“kIZ\rPZggy kijmfm deevpy {hllhjfzb'hihjh
Dhfie_dk kijmfm jhihjz a\_~_gh]BZAWNIh¥ mjAsevpe aZ j_amevIZIZfb ihev
'e_ Jr_n -m J J a g_ ] {(?Zej glm\Zggy d\Zaeljb\bfejgh€ ihe
sy \bagZq_gh kibjZxgbkv gZ mk_ f@h_Ag@ ArePEPYM ky  az hljbfzgbfb \bjz
gZkh\h]lh dhfie_dkm kljmfm kIJb gybagﬂqj_zggyn iZzjzf_lj*\ aZklmigh€ ko
dhhjrbgZliZo jh[hgh€ ]Zjflagedbamevinijffm\Zggyf ~\h\bfejgbo aZe_"ghkl_c €o

Uh YN
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ihevh\h]h ZgZeesam nmgdpe€ kljmfe\ |1Z dhlazZggy Ijb pvhfn
] _d\e\Ze_glm\Zggx ihevh\h€ fh”~_ee dhi
LU — HEE T g™ S \bang ggyf  iZjzf ljs\  azklmigh€
S Veoh] L ai_gqm}lvky \jZom\Zggy kdhkm izZa
A_.nr £ hlfhldh\bc dh_nep-}gl nZa@hﬁhht{BhldeZf ljis\  g_fZ]gelgbo ijhrzjds
klzlhjz az jh[hghx 1ZjfhgediZfb fZ]gelhijh\h~e\ ~ g _h~rgZdh\he€

HVL@@ Gf»Q VLIQ [ * \jZoh\m} gzipi@elhijh\h~e\  klZIhjZ « jhlhjZz AZKklh

. e-g cghbo "\ h\bfejgbo iZjzZzf_lje\ aZklmic
hi_ilZzggy fZz]g-lghlh Gghey =+ dmih® glgbo ihevh\lec fh~_ee azZ[_ai_(

. d\s\Ze
iheh  _ggy hk_c nzZa klZlhjz \ dhhj’\bQZI%qZ]@j,me, oA ee « €€ \DKhdm r\bAdhAe
C [s [wt nZab kljmfs\ kIZIhjm klIZlbgqgbo <« A~bgZfeqgbo j_“bfe\ jh[hlb
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hkh[eb\h \Z eb\h ijb jhal\fyaZzZygigb\hfaZzgZqijhp_kb m :> ydbc “hkee” ™ m
ijh_dim\Zggy ih\fyazgbo <a \ _ebdbagZoeygdyklx dljhfzZ]gelgbo izZzjzf ljs\ az
el _jZpe-c ea ]Zjfhged a”eckgx}lvky \e”rih\ergh ~h Ze

>ey jhajZzomgdm \_ebqgbgb izZjzf ljehoaZklmrilgphh€ [Zie\ + ea azZ™NZ\Zc

ko_fb a mjZom\Zggyf je\gygv [ZeZgkmkIhhhmhphkheih”eem kljmfe\ klZIhjZ <a d-
nZab klzZlhjz <« jhihj4d_eamevizZIle alilexlgy ~Zgh€ ]Zjfhgedb Ijb  pvhfm Z
iZjZf_lje\ ~h klZlhjzZz \jZoh\mxgb sAbfhgdhg¥kymea az”rzZ\Zggyf jhaih”eem kI
jhihjz \oh~blv ~M\e NeeyhdjibfdeglvppjZzabhzazfb yd ~ey kbgmkgh€ h[fhldb Z[h e<a
ihlje[gh€ deevdhkle ihexke\ kbgmkh€~rgh€ o\

$e-0 Kn 13 [p _ SF m ih\eljyghfm ijhfe dm <bjzab az[_ai
‘—’LL Ok M Vi \bagzZq _ggy izZjzf_ljs\ jhlhjz « \azM
sg"mdlib\ghkle az ihe_f dh gh€ ]Zjfhg:

8 nhjfm\Zggy “"ey gbo ~\h\bfejghbho g _e-g

5 .

] 3 - Ny UV ‘_:Jl 0 KN aZe _“ghkl_c AZ pbfb aZe “ghklyfb az ir

P;; NN o : agZq_ggyfb dhlazgv « kljmfe\ jhlhjZ az ]Zj

r‘_/JA ‘_JA ijb ihevh\hfm ZgZeeae+ +a ijhklhjh\bf jhail

A A ] Idb klzlhjz ydZ “~hkees" " m]

v Xq_ agZq_ggy qikh\h](]( mr{qu-x[Jj?lLE;I agzZq_ggy i ZjzZf_lje\ \az

kljmfm nZab kiZdhdd\az@dyn+ "h\'bgZgamdib\ghki _¢ 20 \_ebgbgb \jZoh\mxlv

fZ]lgelhijh\h*m jhlhjzZ 1Z \_ebgbgZ kdhkjmmdBAbyg«Zaeh\bfejgbo aZe “ghkl_c e<g~md

Nyt dh_neps}gl kdhkm iZa<\ jhihjz hihjm iZah\hlh 1Z A~bn_j_gpecghlh jhaks
<jZom\Zggy \ieb\m ijhklhjh\bo K24ih§<d

[c

FIJK aZ j_amevIZIZfb |hevh\h]h zzz/_sarmv ?1 2 llhg s 5 °

azZ[_ai_gm}lvky jhajh[e_ghx I |og‘n_h_]TV}x_ PQ« v 'R ERz

_d\e\Ze _glm\Zggy ihevh\h€ fh~_e+s dheh\hx’ '\ 4

pvhifm \jZoh\m}lvky sh yd ihdZazgh {_> @& <\2]Jﬁ\),d-|“’[$ <gHs *

gZkldb ]Zjfhgedb fZ]gelgh]lh ihey < itr\pK ikrhHidhbg _ie _ggy nZab kIZIhJZ yd_ \b

jeagylvky Lhfm \Z]hfeklv ]1Zjfhgedb jhpmZbvegdhikyx fh~ _eex +a k_jecghx h[fl

j_da\m\t;WZlIZfE _i;ez\/fh\lh]Fthth\i%a][nh 1@Z1h29Z g 0ayfizjzf_Ij az hkgh\gbf ihe_f

_a\-\Ze_glgbo 1Z] Je e i
<jzom\zZggy ]zjfhged FJIK .—,lﬁz(jp%théﬁ v nllug vs v = kEimd

\Z eb\bf ijb ZgZe+saes imkdh\bo j_ bf s\dfeg Imkm[eb\h jhlhjZ lys .hgv QS

ijb g \_ebdhfm gbkee iZa<\ gZ ihexk [ ) b A . A

kiZlhjZz P_ ih\fyazgh -a hkh[eb\hkl%b%% fh#me- h7bgbggbo FJK nZ

ZgZe+am m iehsbge hjlh]lhgZevgec KNZhkjZ jhIHjlzgl@jan jhlhjZ a€ Ngpfhtgedhx

pvhfm _[Zie ey fegefeaZpe€ gZkm Jh%li‘zoﬁnﬁdgl”ﬁ%‘}‘lhl\acggy dhgimjm jhihjz az ]

ZgZe-a ijh\h~blvky ea g_jmohfbf jhlhjh

Ahkeer' _ggy ijhp_ke\ ea az~Zghx \_eblqbg®x 'dR\ZZqT * qZklbgb dhfie_dke\ Kkijr

qzZklhlZ afegb kljmfe\ kIZIhjZ az~Z}Iv&paolmjnl . abhth aZ 1Zjfhgedhx ca ijyfb

qZklhlb dhlazZzggy <jZom\zZggy afagbjhhaZ}fgghyfdZfb h[_jlZggy \bagZqZz

iheh  _ggy am[pe\ fZ]g-Ihijh\h"-\ klzimfzlgh jhhhjz

a“eckgx}lvky azZ\"ydb _j_"9_9ggx j_amevlZg )\ @G u .

deevdho jhajZzomgde\ > @ ea ih\hjhlhf hk_j ,fmhbﬁ-j—z—ﬂf:_ph Qe,

i \gbc dml © 1Mot :

Mfh\b g_jmohfhkle jhlhjzZ =« afe gb kljmfe\ i @G |

I
1

kiZlhjz «a qZklhlhx dh\azggy az[_ai_gmxlySihlg _eH M Qe
gZklhlm ijhp_ke\ m jhlhje ebr az jh[hghx g INnoL 1
]Zjfhgedhx FJK >ey e+grbo ]Z]fhg od qZh%‘IJBde\leb\m \Jzom\zggy 1Zifgd+d FJIK
jh[hgbo dhlazZggyo ih\bgge [mIb anggrbMee\Mer”p Mk een® ggy j_ bfe\ jh[hlb :>

\iebg_ gZ \_ebgbgm \<"ih\e"gbo eLbfij' ZJ84¥b@hinthThx jhajh[e_gh€ _d\s\Ze
iZjzf_ljs\ Djef Ih]lh ijb g_ ]mohfhfmlh]é\) \he'kK® fhr e areckg gZ m ihje\gy

1]Zjfhgedb FJK gZ\h”ylv m gvhfm kljawﬁlngﬁ r’Z\%lﬂ)he\Zgbfb /\\b]rn_g \ _je€ . A
qZklhlb + jZahf \bagzZqzZxlv \_ebagbgmmi\dez! gthpr <€ ijh dhgkljmdlb\g- .
\eAih\ergh §ZjZf_lje\ aZ jh[hghx ]ZjfhgidhXib FHo - >@ 1zd_ ihje\gyggy

hikiZz\bgb h[mfhibeb ihlji_[m dhj_ dprrﬁ e%‘?-”@ll\p”r'o\Jhdhfm dhem ~hkeergbde\ j z‘
thi_j_7geo _IZis\ jhajZomgd-\ gpbi |h\Ith\Zgth- gh\bo gZmdh\bo j_
Jhajh[e_g+ je\gyggy _e_ dllbqghséh *\@ hx mfh\hx hpegdb €0 "hklh\
dheh\h€ fhr e« > @ \jZoh\mxlv gZNkQ“lgd -egghgeh]h\. AZgs \eAih\eAZXxlv
ijhklhjh\bo ]zZjfhged FIJK AZ j_ amevhzlgz]‘b/\ g&.ec-almj.cg ec fZrbge Kis\klZ\e gg
ijhklhjh\hlh jhaih”eem FJK = h[bjZxIN§¥evIZ8V\ jhajzomgds\ aZzZ[_ai_qm} \b
ihrZevrhlh mjZom\zZggy ]Zjfhgedb 'kqnggCy[ 6ZV’\rbcf\ZIgth- fZI_fZIbq_ghE fhn _ee
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ijbdezn~e "hkee”" _ggy kZf_ 1Zdh€ mk_rjpb*ghdgmEx kd hectg\b® f_Ih”*«\ aZ~h\hevgy}
fZrbgb <eZklb\hkle j_Zevgbo 23 jh_fdl'gih\n kbgl_am :> ea rbjhdbf
\eNjeagylbkv \e~r dZlIZeh]h\bo \gZkédmkylkdjmddpsgpo€ gh\Zpec Z 1Zdh" ijb dhfi
dhgkljmdlb\gbo izZjzf_Ije\ yde ih¥bggex\KZmgbr jZahf °a *grbfb kdez”
\jZoh\Zgbfb ijb fzZl_fZlbgghfm fh*_exZdlghf *e¥geqgh€ kbkl_fb . a mjZz
malh”” _ggy fzZl_fZlbqgh€ fh"_ees e<ahkdpagjhkbdhxh[hgbo j_"bfe\
h[f}dIm sh “hkee”""m}lvky Ih[m~h\Zz _d\e\Ze_glgh€ d\Za-ljb\
<ieb\ \jZom\Zggy ijhklhjh\bo ]JZjfhiheds RO &IZ"_ee+ ijh_dIm\Zggy :> a \_ebdh
jhajh[e_ghx fh"_eex gzZ €€ zZ"_d\Z\psklo \VpHilhjl\bo ]zZjfhged FJK ahdj_f
1Z]e ihje\gyggy jhajZomgdh\bo fZ2&€gfm qbkees iZae\ gZ ihexk <« nZam
o Mooe FM a dzizeh]h\bfb [Ijdbphlgfm\ Zlibkv ea mjZom\Zggyf pbo ]Zjfhg
\jZom\Zggy \ljZlI m klZees =« fenre fHfodgmgbo indb[dm jhajZomgde\ imkdh\bc
"h~rZldh\bo a”eckg_gh aZ > @ a mjZom\Zggghb ihlhqgghlh
{?hafj.%gmgdh\h]h agZq_ggy eg"mdpe-€ |h\-ijgmbI'1(hd esl jZImjb

e[+d H?g_jlh_n_dlb\ge j_"bfb _e_dljhf_oZgeqgh€
LZ[ebpy % |hj \gyggy jhajZomgdh\bo A@gbmkgh€ mklZgh\db [Z]ZIhih\_jot hdh;-[mi"bgdm
M e FM adzZlZzeh]h\bfb H F lhih\bg K I R_\¢g¢mdgbggZ _e_dljh*bgzZfedz =
. + < + K
_O;‘,ﬁdl—_‘bgbl\fb -2 Ihih\bq H EbagZq_ggy iZjZf_lj*\ azkimigh€ ko_fl
1Zjzf_ljb - S pjhggh]h "blmgZz IZ_€o g_ee+gecgbo ngel;Tghkl_c E
j “bfm >Zge+ az JhajZomgh(d ihevh\hlh Zgzie<Bnmhih\bg 1 < =hehl\zgy 17>
dZIZehkhexlg| . G:GM t <bi K . .
1hf aqZz —.u lhih\bg H MIhqg_ggy Zng-am j_ bf_-\ jh[hlb Zkbg:
9£4_9g@y AMblmge\ m kdeZ”s _e_dljhf_oZghljhZebp nkbkl _f
DhjbkgZ ihImlgeklv _ . \Zggyf €0 ihevh\bo fh~_e_c HdhEhVWtlbg
o <| 1 < =heh\Zdv.og _e_dljh~"bgZfedZ =+ < +
g Kljmf klZlhjZd —— —_— —_— Fbeuo < =Bjfhgbg_kdbc ZgZeba we_dljhfZ]gblguo
> li_onZaghc h[fhldb kIZ1hjZ Imj[h]_g_pelhkkbgZ hkg
@ g_kdbo b gbke_ggh ihe_\uo <_IB"beuo
™ DD> — — — G < lheydh\E_og+qgZ _e _dljhAbgzfedz = +
L] K
pe Dh_nepe}gl _ - _ <zZkvdh\kvdbc IXevh\bc ZgZeesa _e dljbngo fZrl
o ihim ghkle X F <Zkvdh\kvdlbcGLMM 3DI1° k
+ lhih\bg H $€bagZq_ggy iZah\h]h jhake x\Zggy kl1ZIhj
dhlazZggy E— E— = jhgghlh "\blmgZ a mjZom\Zggyf gZkbdgggy a-]a:
- \azZlfgh€ sg mdlib\ghkislhindbgq 1 < =heR&Zglv
fhf gl Gf . . . ljhl_ogedZ « _e_dljhf_oZgedZ &
- lhih\bg H FZIl_fZlbqgZ fh~"_ev ~ey “hke*""_ggy j_
Zkbgojhggbo fZrbg _e_dljhf_ozghljhggbo kb
o fhf gl GAf —_— J— H F lhih\bgljZps 12> G:GM + <Dbi + K
2| ( Q W Djz\gbd :kbgojhggu_ ~\b]Zl_eb Ighidb : Kij
= . L Djz\gbd : W ReZn F F :nhgbg < B: «KKk[he_gkdz
5 kljmf ¢ — — Wg_jlhbarzl + k
X JZ"bg <Mgbnbpbjh\ZggZy k_jby Zkbgojhgguo ~\b
E fhf gl GAf - - Bgl_jwe_dlJjE~"bg < B Ehg”bg C Jha_gdghi < >
—|C Qu - IhA"j_ % B JZ "gE Wg_jlhZlhibarZl + k
kljmf | — S — 5HIHUHQFHV WUDQVOLWHUDWHG

%LELN 2 9 3RSRY\FK 2 0 <WBRHYBRXHIHN® LY
<jZzom\Zggy ]Zjfhged FJK ijzdIbggHLP \HOHNWURPHNKDQtFKQRtQR\MMNHPL
s

\iebgmeh gz z~_d\zZlgeklv fzI_fzIbqghgMh75% g?;ggﬁ V\\E/@inQNsxme(g%gig

ghfegZevgbo |j_"bfZo \gZke<"hd "_finmxsihe QS(@HNWUR@RQDPSLEND

kljmfe\ jhlhjzZz ijb \bkhdbo qZkIhIZo MRSRMEK\VDO +RODRYDEKHQQ\D SDUDPHWULY ]
I5iDiZe poc Viebl yd dbegh  IZle N R R o Eu T e 1Y
Ibim h[fhldb >ey qghlbjbihexkgh€ higayug,| PRWRU D iy | LGOS
\_ebdbf gbkehf iZa-\ gZ ihexk + nZamadomoms o rs1828 o UL RO LI LGHEE
djef jh[hgh€ ]Zjfhgedb s_ ifylh€ 1IZ 3lR\ShRth€K Yo +RORYDQ , 9 B8WRMHQIHQQ\D
ijba\_eh “h kmlI}\h€ afegb Z~_d\ZIghk|URERW\ DVIQNKURQQ\NK GY\KXQLWYRRIMNKDGL
“qZk m \hkvfbihexkgh€ h[fhldb ]ijhV\VWHP HNYLYDOHQWXYDQQ\DP \ORK\BROYTRY

. . BUMN\TOT“DQDO\WLY PRGHV RVWVQIFRURQ
FJK Jejrbc « dhj_]m\Zggy fh”"_ees \e”ih\e ﬂ@?\ BV BQRWURQQ\K HTXRIY FOHBXADWA

"halhebeh af_grblb ihob[dm JhaJZomgijKQMﬂkdb\(leNWUR@RQDFSLEND

j “bfe\ m « jZab OLO\NK 9 , 3RO\DNRYD 1 9 *DUPRQLFK
- <bkgh\db HOHNWURPDJQLWQ\NK YHOLFKLQ RWDHNKID
Y WXUERJHQHUDWRUD QD RVQRYHRROBI¥WKFKH

Jhajhl[e_gZ fzZl_fZlbgqgZ fh”"_eVv pHWRGRY}>+DUPRQLF DQDO\VLW WRULHNORF DU |
_d\e\Ze glghx ~h d\Zaeljb\bfe Jgh€ ihe whk\HH §ROVE*ZLQGLQJ RI D VWODRWMREDRILYD RV
:> e aZ[_ai_qm} fh"_ex\Zggy *a lhqgg- kaS?Dl\hVé\FIBPpoBQG QXPHUHKDOFK®D GORHNVKRREG.
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9DVNRYVNW3RRY\\ DQDOL] HOHNWU\AKMGE K CPHNWUR P HKD Q RVBUR @WK , Y\ \1\WHP RO
DQDO\VLYV Rl HOHFWULF PDFKLRQHV@ .LHY SS,

3RSRYLFK 2 0 *RORZDQ , 9 9\C]QDFKHWQYHAKLNSDOIRGRO®| 0 6VBEORXILUROQ\\H GYLIDWH (
RIVL\XYDQQ\D VWDWRUD DV\CQ[URRQRRJR $ 6SUDYRFRAQEKUITRXY PRWRUV RI $ VHULE
QDVLFKHQQ\D ][LJ]DJ UR]VL\XYDQQORVW]IDIERGENE ERLEXMMHUIRL]GDW 3XEO s

>'HWHUPLQLQJ RI VWDWRU VORWQWHWNKBIBGMDNLQJ/RQBIRY) DFFERIHDWQRWBRYDQQD\D VH
VDWXUDWLRQ JLJ]DJ OHDNDJH RXW®D(DVLONKURQQ\NK GYLSKBMHOIHNGQWHHILKHEHR WIURG
(OHFWURWHNKQLND L (OHFRVURBINKDQLNDPRWRUYV ,QWHUHOHFWUR®@ ORVFRZ $QHUJRDWRI

BRSRY\FK 2 0 ODWHPBDGOKFK GRPRGHEHQQ\D UH]K\PLY
DVIQNKURQQ\NK PDVK\Q HOHNWURPHNKDQRWURQQ\NK vGAfHeEreZ UHFHLYHG
>0DWKHPDWLFDO PRGHO IRU WKH LQ¥MXYG\ RI DV\QFKURQRXV PDFK

;e[e*h]jZneqge jipxbh]jZnbq_kdb_ WAhEDYUORIJUDSKLF GHVFULSWLRQV

<jZom\Zggy ijhklihjh\h€ g_kbgmkh€~ghkle KEég-libjnijaedgmbdZgge Zkbgojhgghb
Mblmge\ aZ _d\e\Ze_glghx d\Zacljb\bfejpix eexevithhk flhih\bg 1 < =hledbdgv

GZpehgZevgh]lh I _ogeqgh]lh mge\ _jkbl _Im ®QI1Zrbgbjelyy Reddjihjlb_oZgeqg_i_j I\h
_g_jl-€ 0O GLM ©0112 + < + K + gZa\ ;ebB]j
Mq _| ijhkljZgkl\_gghc g _kbgmkhb~ZevghklbbofZkdrlhANyb migh _dlbjh\Zgbb

Zkbgojhgguo ~*\b]Zl e ¢ k ijbf_g _gb_f wdXhWe daflgjmhhcd\ ihevh\hc fh” _eb

: G lhih\bg B < =hemRZgwd GZpehgZevgh]h I _ogeggh]l]h mge\ Pkebldljpggoll?
fZrbgb 1Z _e_dljhf_oZgeqg_ i_j_I\RH_Qgy Gd M]-&@Ol12 + < + K +
;e[e*h]j gZa\ + ,661

KRQVLGHULQJ VSDWLDO QRQVLQH MBKkOLULWR WAL R Q RRRAVMR UL @\ SHUTRK |
WKUHH GLPHQVLRQDO ILHOG PRGRYDQ®ZXOGRWRQY\RK 178 *RY 6HULHV  (C
DQG HOHFWURPHFKDQLFDO HQHBI\.KRQYHUVER@® =+ .KDUNILY 1 * WLEC

* ,661

<erhfhkle ijh Z\IK}*\*_gby h[ Z\SIHREXW WKH $XWKRUV

Ilhih\bg He_dkzZg”j Fbdhehdihlhgl _ogeqgbo gZmd klZjrbc gZmdpcglkis\jh[e
lgklblml _e_dljh~"bgZfedb GZpehgZ&gHE€ ghd Zithfe€ghZmd& mdh\bc kie\jh[slgbd |_e
_ PBRGRYLFK #XNU QHW
Ilhih\bg :e_dkzZg”j GbdhéRkdNbjg | _ogbg_kdbo gzZmd klZjrbc gZmmgalc khljm
BgklbIml we_dljh*"bgZfbdb GZpbhgZevghbgddA® MbbbgZgZdnyiguZ khljm~gbd 1_e
_ PBRGRYLFK #XNU QHW
3RSRY\FK 2O0HNVDQGUS3BG'N R/OM\RRUVUFKHVHDUFKHU BWRIR&WRWP L FQ'V WD WL
$FDGHP\ RI 6FLHQFHVY RI 8NUDLQWHEHQLRU 5HVHD BRSIREFD®IRZ #XNU QHW

=heh\zZgv 1\Zg <Zkhe&gth'@wl |I_ogegqgbo gZmd 1gklblimlpehegZdylyhEgZicdd GE
gZmd Mdjz€gb klZjrbc gZzmdh\bc kie\jh[elgbd PD&YB #LHG RUJ XD

=heh\Zgv B\Zg <ZkbaXg®tbg¢zZl | _ogbg_kdbo gzZmd BgklblmlZpbe gievyhgZ b
Zdz” _fbb gZmd MdjZbgu klZjsbc gZzmgguc khijm*gb®8DY® #LHG RUJ XD

*RORYDPMQ 9DVIOFRY\FKQVWLWXWH RI (OHFWURBNGPEPHRVFHY WL RBQ DO LEFH
JHOORZ WHO JLYB #LPIBL®UJ XD

<ekgbd GLM ©O1l12 )



,661 SULQW 2e_dljbqge fZrbgb 1Z _ehjdlghy_odgiled_ i_

AF 1k

Fbet< B :\lhfzZlbabjh\Zggh_ nhjfkZzkg_Iguo fh”"_e_c lj_onZagu
MblZl_e ¢ Mey ijh]jZffghc Kj_ MU ) (00 ««&«&&K LKL KKK KL KKK K K

Klz\bgkdbc : : leZzolujv H H <ZohgbBZ Hkbgojhhegwabdhd]Zl_eb
k 1Zg]_gpbZevguf kf_s_gb_f am[ph\uo JZjifthepp dFZ] b gD\hqgu _

we _dlijhM\b msb_ kbeu b ihl_jbh ««««««&«aaaaaEEEEC LKL LK K Q&L
Klz\bgkdbc : : leZzolujv H H <ZohgbBZ Hkbgojhhegwgbadhd]zl_eb k

1Zg] _gpbzZevguf kf_s _gb_f am[ph\uo [Zjfihngpd@Z]gbhgBlhggu_ fhf_glu b kbeu
FzdZjgmd : < ™&kdjkckd\h b Ze]hjblf mijZ\e_gby gbadhkdhf{miklguf k_j\hi

gZ hkgh\_ kbgojhggh]h "\b]Zl_ey k \hafgmuo gl ]dbHhVhdkd « « « «««««««
<Zkvdh\kdbc X G =_jZkdbg : Bkke edEgbG \ebygby klZj gby klZeb
fZzlgblhijh\h”~Z kl1ZlhjZ Imj[h]_g_jZlhjz dB__¢ljgl ijbkigdhk «««««w«a««
Q_f_jbk < L ;hjh«a&Bfhk\yav f_""m g_klZpbhgZjgufb nbabqg_kdbfb ijhp_kkzf
\ kbeh\uo mkljhckI\Zo we_ dljhf_0Zgbdb ««««««« €&« LL KL LKL € K K K
.KDUFK\VK\Q % O . KDL DXQFWh RQERWBVWLQJ RI DQJOH GDWD WUDQ\
RI WKH OLPLWHG URWDWLRQ DQJOH ««&&®«K KKK KK KKK K KKK KL K K KKK KK KKK
DZgmjz : < Ktygh\ : F Flzéythlbg_IKdh_ fh*_ebjh\Zgb_ azZfdgmlhc kbkl_fu
we_dljhijb\h~Z gz [Za_ \_glbevgh]lh j_Zgdbikgdhhh_"iblZztZedhg_qguo we_f_glh\«
Yjh\_gdh < : AZjbpdzy ? B H@_gdiEdhAgl_\K gguo ozZjzdl_jbklibd
we_dljhoh”h\ gZ gZqZevguo klZ”"byo bo ijh_dlbjh\Z gy w«aecwceecs « & « « «
AZlbjgyd F < JhfZrbobgZz @ BgzZBHabdhhwnnhdpb_glh\ \_c\e_I| ki_dljh\
"bZ]ghklbq_kdbo kb]JgZeh\ ijb ih\j_"~_gbb jMh]ZI Z&kp gaxjhgghdhk « ««

JhfZrbobg X < JhfZrbobgZz @ B<haf ghdhv®": glbnbdZpbb iZjzf_Iljh\
Zkbgojhgguo "\b]Zl_e_c wg_j]_Ibqg_kdbf FZEWvdgifijblElb n kdrdx « « « «e «

Feebo < 1 Rbedh\Z E < QObkmevpdtc KgZeea fZ]gelgh]h ihey pbeeg”jbggh]h
IljbnZaghlh eg"mdlhjzZ fZ]gelgh]lh K_1Z]JZINjZ ««««&&«&LLLL LKL KL KK LKL LKL
Jufrz < < JzZ~"bfh\ B G =meuc F < ;Z4bhg B |>_DZedhw&ZphldZz

b bkke_~h\Zgb_ ~"ZIghdZ ebg_cgh]lh i_j_f_S_gbhy «««««««qa«aaqaaq s«
FZohlbeh D < Q_j\hg_gdh B B Dme_«hHKha”"KgbDmernrhdib\@uo

wg_jlh]_g _jbjmxsbo maeh\ h[t_~"bgyxsbo\&yZpbbighdpbtfphwg jlbb ««««
FZamj_gdh E 1 ;¢[*d H < Debf RgdHHpe-gdZRfhogbytkls \bdhjbklZggy
\_glbevghzj Zdlb\gh]h "\bImgZ m kdEh %« & «jkd & ki€ R € € « « « « «

| _Ijmrbg < K ?ghdlZz_\J G R_klZzdh\ HK®q_Iljhdhivgldh\Gkrbo
1]Zjfhgbg_kdbo \ j _IJmebjm_fuo Zkbgojhgguo M\D]Z|_ eyo0 ««« &« & € « &« & « & «
/Thjhy : < FZke}ggedh\ : F >mg}\ H<idb\ Xobfdmd x*gZggy dhimrhd

hifhldb klzZlhjz “\blmgZ a jhlhjhf shhdhdbjykhg@2Z dhdZaghbdb ««««««««
@bevph\ : < KhjhglZgea \Keb\m \bojh\bo kljmfe\ gZ "bgf-qge 1Z g_jl_Ib
0ZjzZdl_jbklbdb eegecgh€ _e_dljhf_0Zgeqgh€ KbKI_fbh «««««q«qasaasesas
=j_[_ggbdh\K§zZz\gbl_evguc ZgZeba we_dljh*\b]Zl_eb]JenFZpbaebgghc dhgn
fZ1gblguo KbKI f «««««««aa@aaaaEaaaEEEaEEaaaEas

Xjv_\zZ ? Bkh[_gghklb ijh_dlbjh\Zgby dhZdkbZevgwo ®@bg_cguo *\b]ZI

K ihklhyggufb fZ]gblZfb « el eqaqa&UaEEEEEK «

;hexo < N Dhqg_jl]Z : B ESmdbguB mkZjguc we_dljhf_oZgbq_kdbc
ij_hl[jZzah\ZI_ev we_dljhfZ]gblgh bg"mdpbhggh]h IbiZ ««««caaaacccc«c««
lhih\bg H F =heh&¥Zgonl\Zggy ijhklhjh\h€ g_kbgmkh€~rghkle ifib]gelhjmreevgbo
ijh_dlm\Zgge Zkbgojhggbo *"\b]lmge\ d@a-ljb\elZeghkgiixedh\hx fh? eex ««««

<+kgbd GLM ©Ol12 §
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GZ\qZevgZ |Z gZmdh\Z e<l_jZImjZ sh \b"ZgZz
Kie\jh[elgbdZfb dZn_"jb _e_dljbqgbo fZrbg GLM ©0112

Feebo <?el dljhihklZqZggy ijhfbkeh\bo i*”ijb]
leA"jmqgbd ey kim”_gle\ _e_dljhf_bXbeggbo k
< 1 Feebo L | 1Z\e_gdh =+ OZjdeF NHI

+ k

R _\g_gdh < I_jki_dlb\u kha”Zgby dhgdmj_glhkihkh[guo
Imj[h]_g_jZlhjh\ LWK b :WK fhghl]jZznby | < R_\g_gdh %
1HZ <RUN 2QH :RUOG 7UDGH &HQWH® + /$3 /DPEHUW $FDGH

SXEOLVKLQJ + * k

Fbeuo < B Qbke_ggh ihe_\u_ jZkq
ZgZeba we_dljhfZ]gblguo b kbeh\uo iZ
b ijhp_kkh\ \ Imj[h]_g_jZlhjZo fhghlj

< B Fbeuo * OZjvdh\ NHI IZgh\ : G
+ k
HklZr_\kvdbc F H ?e_dljbqgge fZrbghb .
ljZgknhjfZlhjbgzZ\g ihke[gbd F H HklIZr_\kvdbc
H X XjT1}\Zz az j_ ~ < 1 Feebo + 0OZjde\ NHI

1Zgh\ : F + Kk

<ekgbd GLM ©O1l12 )
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