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IROORZLQJ LQHTXDJLWLHVVAZWKLQ

IM[ [ [oWdO H[SU [

IM[c[c [§W M[c[c [§WdO H[SP U|[c [E

ZKHUH ZH GHQR®RW :QEh P PD[I¢[[¢ [4IEE |[&

W LV DSSDUHOWQGK DM DW WKH IXQFWQR@XDWKWWHVD W
EHORGJ WWR LV HDV\ WR [VKRZ,WKDI IKQFWLRQ ZKLFK VDWLVIL

WHKHQ [(WGHILQHG E\ EHORQJY WRZIXOMRMNVKR FRODEG
LQWHJUDO HTXDWLRQ [(W £KHR VKDOO VHHN IRU D VROXWLF

LQ FODMMN [ [(W + :H VKDOO LQWURGXFH WKH IROORZL
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W f

JJ 0BT [ [ [y [WWJI[ [(WWEF G

W f
J J O3G/W:~35[ [ [Q [QWWJ[ [QWWG[ G[Q
2QH FDQ VWDWH WKDW WKH IROORZLQJ H[SUHVVLRQV I
W f
J J OSG/W:~35[ [ [Q [QWWJ[ [QWWG[ G[Q

ovéewfs. [ [c [ [SWWJI[ [(WWX[c [gW

w

U™ [ [ [y [fWWI[ [qW WG e Qs

J osem“fss[ [ o [LWWJI[ [(WWF g,

OgGW”:”S. [ [c [, [sWWJ[c [EWW(HFc {Jg
O\gGW”:”S. [ [c [o [&WWngG/IB“:”%[ [c [o [EW Wu

w/l [(WF G,@c dg

7DNLQJ LQWR DFFRXQW WKDW

73 [ [ [, LWWE G

7B [ [, W G,

RQH PD\ SURYH WKDW

aw

V:Z,was. [ [c [ [&WW«SGVISWI”SS [c [ [§ [(W Wu
%4

uw/ [ W G.@c gg 3wa~31[ [, Wu

aw ;

U«3GW:~3- [ [c [Q [&WW5[C [ [(9 [QWVV;G[ G[Q

7KH ODVW H[SUHVVLRQ DFWXDOO\ UHSUHVHQWV WKI
LOQWHJUDOV ,QWHUFKDQJLQJ WKH RUGHU RI LQWHJUDWLF
VHSDUDWLRQ RI DQ DGGLWLRQDO WHUP +RBHHYHEU K MKH. \G
WKH SUHVHQFH RI WZR HTXDOLWLHYV DQG



6 $3ROR]JKRHQ

$IWHU VXEVWLWXWLQJ H[SUHVVLRQ LQWR IRUPXOD
w f
J J O3GVIB~:~3J[ [QVI/}S[ [ [Q [QWW

[ [ [ [LWW 0GW™3 [ [c [, [§WWu

lo

usfc [ [§ [(WWGc Gs@ g,

+RZHYHU RQ WKH EDVLV RI UHVROYHQW HTXDWLRIQR W Kk
TKHUHIRUH

6LPLODUO\
J J

$IWHU HVWDEOLVKLQJ WKH ODVW WZR HTXDDPULWLKEW LW LV F
LV DQ LQFUHDVLQJ IXQFWLRQ /HWQXWU R i X IHVB HQ R TXIDW/LLARQ)

| [ [ [ W
‘H VKDOO DSSO\WB HERDWWKRWLGHYV RI WKH HTXDWLRQ 7KHQ WI

L
I1RWH WKDW UHSUHVHQWYV IRWQP X’&B UHIRQHV \P BEFRR@OXFANQ R @Y
LV GHWHUPLQHG E\ IRUPXODLDO O DOVR ZKHQ

&RQFOXVLRQ

7KH EDVLF SUREOHP ZDV UHGXFH® QURL G HSWHHWR/LLQRIQAI X Q

WR $V ZH KDYH DOUHDG) YPWHEILHV FRQGLWLRQ W
) [ [(W ZKLFK LV GHWHUPLQHG E\ H[SUHVYKRHBRIRUH BEMBOH
LQYHVWLIDWREQDEL WM\ FRQGLWLRQV IRU WKH SUREOHP L\
FRHIILFLHQW RI HTXDWLRQ +RZHYHU LW LV HDV\ WR VHH

DND D/ S DN DN DD D/ ¢

7TKHUHIRUH 1XJFWL®RQLY GHWHUPLQHG E\ IRUPXOD [
M[ [ [(WLV GHWHUPLQHG E\ IRUPXOD 2Q WKLV EDVLV D

LV FRPSOHWHO\ GHWHUPLQHG
, W VKRXOG EH QRWHG WKDW LQ WKH FDVH FRQVLGHUHG

Y DD S g S o DN/DN!
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7TKHQ WKH UHVROYHQW FD@®XEXD UHSUB @B QWKIHG IZ UWW
H[SUHVVLRQ EHFRPHV HTXDO WR JHUR &RUUHVERQGELQJIO
VLPSOLILHG

SHIHUHQFHYV

Lbohgh\G MjZ\gby fZl_fZlbgq_kdhc nbhbdbgh\: &KzZfzZjkdbcF
GZmdZz k

FZp_\blucXF Fhr_ebjh\Zgb_ I_ieh\h]lh khklhygbyj[h&2Zrbfgglh\ |
X FFZp_\bluc RZeyj g8l GZmdh\Z "mfdZ k

Dha“hEz J_r_gbeylyg cguo az”Zq |_iehijE\h "d@hkdbh[Z GZmdh\Zz

Amfdz k
>mevg_\=G L_ieh\u_ bfju® we_dljhgghc ZiiZjZImjwrpmevg=\G
GB LZjZgh\kdlBc Wg_jlby k

R_oh\ph\: N Fzl_fzZlbg_kdh_ fhb_ebljhiehg Zjght \ [ukljhoh”guo
Mb]zl _eyo R: &Nh\ph\OZzZjvdh\ <ukrZy rdheZzZ Kk

;jh\fzg FY JZkq_l |1_fi_jldlmhely \ ijhdZliguo \ZedZoh\fZ§& Y

X K>h”"hbhg Biga "mjg L < K

FZdh\kdbkc >bgzZfbdzZ f_lIZeemj]lbg_kdbo h[t_dIlh\ k jZkijjZfbe_ ggufb
< :FZdh\kdb& F_lZeemj]by k

;mldh\kdbec= L_hjby ih™\b gh]lh mijZ\e_gby Kbkl ~fZfbggkifbj

iZzjzf_ljzfb ;midh\kdbR IBkluevgbdi\ GZmdZ k

FZdkbfh\FF Fzl_fzZlbg_kdh_ fh~_ebjh\Zgb_ ijHdbkkh\nlydaijZ[h
f_klhjh ™~ _gbc FRZd&kbfh\l Bu[bpdzyw G_"jZ k

Ilh~kljb]ZgyK L_jfhmijm]lhkdv g_h~ghjh”rghc kljmdIimhokljb]¥ K

< :EhfZdbgFXheyghF GZmdZz k

1GL?=J:EVG: >BG:F1RIB>?EV JHAIH<KX>Ga&?» L?IE: M RF:LDH<H
H>GHJ1>GBO K?J?>H&BEY <BIl:>DM ;:HkBF1JGH=H IJHKLHJM

K : lheh Z}gdh
H~ kvdbc gZpehgZevgbc iheel_ogeqgbc mge\_jkbl |
ijhki R_\g_gdz HN _kz PDMWO|ZERAQRHKDHQNR#PDLO UX
Jhaleygmlh jhal\fyazZggy je\gyggy |_iehijh\e*ghdghgeygdy rfZldh\h

k_j_~h\bs m \biz*dm [Z]ZIh\bfejgh]h ijhklhjmehktde™gmghaZhzZgm |
egl_ljZevgh]lh je\gyggy kmlv ~bgZfeqgh€ fh"_e- jhal\fyahd ydh]lh h
ajhklzxgbo nmgdpec <bagZq_gh mfh\b azZ ydbo az”~Zqz fzZ} jha\fyah
Dexgh\e kehjZ\gyggy |_iehijh\erghkle hNdBjdhdh k_j_ ~h\bsZz
egl_ljZzevgzZz "dHhZhe g ev |j_ahev\_glZ nmgdpehgZevgbc ijhklej

BGL?=J:EVG:Y >BG:PK®:Y FH>?EV J:KIIHKG?GBY L?IE: < BIQKH
H>GHJH>GUO KJ?>:0 RKEMQ:Y FGH=HF?J35HHKLI:GKL<:

K : lheh Z_gdh
H~ kkdbc gZpbhgZevguc ihebl _ogbqg_kdbc mgb\_jkbl _|I
ijhki R_\q_gdH”™_ kkZzZ MHIR DRER O R | KDHIIDOR

JZkkfhlj_gh j_r_gb_ mjz\g_gby I_iehijh\hNyokijh *eyodkikhag\gh
kemqgz_ fgh]hf_jghlh ijhkljzgkli\Z Bkoh~gzZy az~zZqz k\_"~_gZ d b
mjzZz\g_gbx kmlv ~bgzZfbg_kdhc fh”_eb]lh jihrergg_glhlhjdeZkk_
\hajzZzklzZxsbo nmgdpbc Hij_~_e_gu mkeh\by jZaj_rbfhklb az~zZqghb
Dexqg_\u_ kehwzjz\g_gb_ |_iehijh\h*ghklb*ghdmkdgygh kj_"~Z
bgl_ljZzevgZy ~"bgzZfbq_kdZy fh"_ev j_ahev\_glZ nmgdpbhgZevgh_ ij
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=hkm”ZjklI\_gdug¢kmigh | _e_dhffmgbdZpbc
me Khehf_gkdZy Db_\ HPDLODAWXDE
GZighgZeucg ZZ plyguc nby_jkbl_|
ijhki Dhkfhgz\lZ DhfZph\z MdjZBQ U RIHVVRUBYD#XNU QHW

JZkkfZljb\Z_Iky h[h[szgguc ih*"ohZpHdbbZiighlkibdbjm_fhc fh”_eb

dhlhjzy fh™_I bkihevah\ZIlvky ~ey hibkZgby w\hexpbb kbkl_fu k jzZkij_*_e
iZzjzf_ljzfb Ijb[eb _ggu_ mjzZ\g_gby dhlhju_ bKehk}ggbgba f_Ih"Z
ij_"eh’ _gu "~ey kha”"Zgby fh”"_eb GZ hkgh\_ wlbo mjzZ\g_gbc fh gh ij
\afhk\yazZggmx ijhp_~mjm br_glbnbdzZppbb "bgZfibafkdbob
0ZjZdl_jbklbd kbkl_fu

Dexq_\u_ kehj\igfghabjh\Zgb_ kbkl_fu mijZz\e_gby fh~_ebjh\Zgb_ ijhp_kkt
hi_jZlhju <hevl_jju ZiijhdkbfbjmxsZy fh"_ev

<\_"_gb_

<kydzy fzl_fZIlbqgq_kdZy fh”bkmmedaihjlky ~ey hibkZgby ijhp_Kkl
ijhl_dZxsbo \ kbkl_fZo h[_ki_q_gby bgnhjfZpbhgghc [_ahiZkg
Jhkm~rzZjkiI\Z y\ey_ |ky lhevdh _]Jlk Fhwhidfob f\ghj IbiZz b kljmdIimju
fhr _eb KHB; fh _| [ulv g_h[hagZq_gguf b ~“bdim_Ilkgb\fhkgh\ghf
gZb[he__ z~ _d\Zlghfm hibkzZgbx ijhp_kkh\<hghfh dzxjsheoeb qguc_
nhjfu hibkzZgby h”gbo b I_o “_ ijhp_kkh\ ljb wlhf khojZgy._
wd\b\Ze glghklv j_amevlZIh\ fh*_ebjh\Zgby ih \oh~guf b \uoh”guf

< mijZ\e_gbb KHBjijgZldnw |Iky ij_h[jZzah\Zggh_ hibkzZgb_ dh]
lhevdh f_gy_Iky kljmdImjz fh~_eb gh b nhjfu ij_~klZ\e_gby \oh?
i j_f gguo LZzZd "ey ebg _cguo “bgZfbq_kdbo kbkl_f \hafh gh
hibkzgb_ ih\_~_gby bah[jZz Zxs_c Ilhqgdb \ yjhikdé¢jZzgllld_ bkhklh
ij_h[jZzah\Zggh_ \ gzZklhlgmx h[eZklv hibkZgb_ gZ hkgh\_ i_j_"Z
Dh]~Z kljmdImjz fh~_eb kbkl_fu \u[jZgZ b ih j_amevlzZIlZf b"_g
wdki_jbf_glZ k*_eZgZ hp_gdzZ _]h izZjzZf_Ijh\ beb o0zZjzdl_jbklbd \
NZevg_cr_RBRihevah\Zgby ihemg_gghc fh”_eb H[luggh \gZqgZe_
"bgzZfbqg_kdb_ k\hcklI\Z kbkl_fu ZgZeblbq_kdbfb f_Ih~"Zfb beb f
hldebdzZ kbkl_fu gZ jZaebggu_ \oh”gu_ \ha”_ckl\by 1Ijb wlhf \ k
bkihevamxl| ij_h[jZah\Zgby mjZ\gibgdud Zdh Kkl _fm d \b m m~h[gh’
"ey ijh\_~ gby bkke_"h\Zgbc b ~"Zevg_cr_]h bkihevah\Zgby >ey
dZghgbq_kdb_ ij_~klZ\e_gby beb Ziijhdkbfbjmxsb_jZaeh _gby HJ
h[jZlghc k\yab ih az*"Zgghfm ki_dljm \ ebg_&guk KkiZlpddly Ziduo KF
ijhkljzgkl\_ khklhygbc \f_klh fzZljbp b \_dlhjh\ h[s_]h \b~Z hi
"bgzZfbg_kdmx fh”_ev kbklIxfuwhijfZfewxggomx beb dZghgbg_kdmx nhjfu
ij_~klz\e_gby Hkh[h_ agzZq_gb_ Ziijhdkbfzpby bf__1 "~ey jzkij_»
dhlhjufb WB\eyxlky KHB; ]JhkmMhipKkld¥Z fu_ mjzZ\g_gbyfb \ qgZklgu
ijhbal\h~guo b khhI\_Ikl\mxsbfb djZz_\ufb b gZqgZevgufb mketf
Ziijhdkbfzpbb ijzdlbg_kdb g_\hafh gh fh~_ebjh\Zlv ijhbkoh”ysb_
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kbkl_fZzo Ihwlhfm ij_"klzZ\ey_ Iky _klnblpbgowziilvbKHBbH \ deZkk
Ziijhdkbfbjmxsbo fh?_e_c

P_ev jZ[hlu

Bkke_~h\Zgb_ h[s_]h ih”oh”Z d b~ _glbnbdZpbb Ziijhdkbf
KHB: dhlhjzy fh _1 bkihevah\Zlvky 7ey hibkZgby w\hex
jZkij_~_ezggufb iZjZf_1jzfb qlh o0zjzdl_]phitiey kbkl_f wlh

Hkgh\gZy gqZklv

Qlh[u ba[Z\blvky hl g_h”~ghagZqghklb ijb \u[hj_ kljmdIm
\hafh 'guo ZiijhdkbfZpbc g_h[oh”bfh mgblu\zlv ij_"~_ \k_]h
br _glbnbpbjm_Iky fh~_ev KHB; Fh”_ev bkihevam_fZy "ey ijh
kms_kd\gh hlebigZlhl fh”_eb ij_"gZagZq_gghc ey kbgl_aZ mijz
k h[jzlghc k\lyavx WIh fh 'gh m\b”_Iv gZ ijbf_jZo kbkl_f k
1ZjZf_ljzZzfb Imklv bgl_j_kmxsb_ ijhp_kku ijhl_dzZxl gZ bgl_j\
dhg_qghf [b&kldhg_qghf \ kbkl_f_ k izjzf_I|jZfb jZkij_"_ezgguf
ijhkljZzgkl\_gghc h{e&Bklimklv wlb ijhp_kku ghkyl w\hexpbhgguc
deZkkbqg_kdhc nhjfmebjh\d_ hibku\Zxlky mjzZ\g_gbyfb \ qgZkl
g_dhlhjufjZ ddufb b gZgqZevgufb nreghVyfdplbnbdZpbb fh”_eb |z
kbkl_f [he__ h[s_c y\ey_ |ky nigdebibgZzé&dgly azZibkv kljm
w\hexpbhgguo mjZ\g_gbc lh” ggepbhgZledtmfth hibkzZgb_f [n
ithgbfzZlv aZz~Zgm Dhrb

TW MW | WW7 T T T ; 0 ; Te ; 0 ; [e;

1" k ihfhsvx nmgdpbbTW dzgbhfm fhf_glm \j_¥_ &bzZbmlky \
kKhhi\_IklI\b_ nmgdpby jZkij_~_e_gby > @h[ekNbihgbfz Iky
nmgdpbhgZevgh_ ijhkljZgkl\h kh Kki_pbZevghc ghjfhc dhlhj
hih[jz Z_lky \ khijy zgghhkldzgkl\h < h[s_f keindB__1| [ulv
jZ"bZewghj_julguf fhghlhgguf dhwjpblb\guf hi_jzdhijhh w1 _jj
1ZjZzglbjm_Iky kms_klI\h\Zgb_ b _~bgkl\_gghklv j_r_gby ij)
NmgdpbhgZegZggblbqg_kdZy az~ZgqzZ " _lZevgh hibkzgz \ > @
ij_~ihez]lzZ_Ilky 1zd _ qlh ]jZpaggwhjinkgh WIlh ~himklbfh b[h
fh gh mdzazlv ij_h[jZah\Zgb_ k ihfhsvx dhlhjh]lh djZ_\mx az".
mkeh\byfb fh gh k\_klb d h”ghjh”~ghlcWdij_amewllIldZzd h[tzfgh
I1Zd b ih\_joghklgh_ \oh”*gh_ gZakRbkklfm <h fgh]lbo kemgZyo h
bf__| \bT™ / T/ ]~_1/ % g_ij_julguc ebg_cguc hi_jZlhj kh kljm
ba\_klghc ba ijhkluo nbabq_kdbo/khh[Z kyWwizggZc Djhf_wlbo
iZzjzf_Ijh\ b~ _glbnbdZpbb fh]iml ih*e jZXliy_¢Zqdghfpgh _kl\h
A"himklbfufb djzZ_\ufb mkeh\byfb b hkh[_gghkiy§lptbic jBbhj-
ijhkljzgkl\z z 1zd”_ \ g_dhlhjuo kemgZyo g_hij_"~_ezgghc fh _I

9Z dhlhjhc hij_~_ey_Iky nirgaepby _ bf__ | f_kih dh]~Z hiki
_kl_KkI\_ggzZy “zkldZy ]jZgbpZ h[egx|bf_|_| jAaftlZich ozjzdl_j |
bA _glbnbdZpbb fh”A_eb kh kljmdImjhc AhklZlhqgh ij_"iheZ]

hldebd kbkl_fu gz ex[h_ "~himklbfh_ \oh”~gh_ \ha”_ckl\b_ \a.
Lh]~rZ dezkk \dexqgqzZ_fuo \ jzZkkfhlj_gb_ hi_jzlhjh\ Zgghllhfulv
jZgvr_ < azZ”~ZqZo fh”_ebjh\Zgby ijhp_kkh\ hibku\Z_fuo b
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wlhc fh”_eb rbjhdh bkihevam_Ilky i_j_oh” d Ziijhdkbfbjmxsbf |
mjZ\g_gbyf k bkihevah\ZgBekjddg"@ < j_ameviZl_ fh"_ev yle

dzd [u hifi "mlhgghc bf xs_c¢ qgbklh |_hj_ Ibg_kdh_ agZq_gb_
_kl_KkI\_gguf ij_~klzZ\ey_Iky ih"oh” d b~ _glbnbdZpbb fh”_eb ijhp_|
k\h_c nbabqg_kdhc ijbjh”_ kKhhi\_Tkl\mxl k bkihevah\Zz

Ziijhdkbfbjmxsbo fh”"_e_c b \ qgzZklghjib \ulz dlxsmdd ba f_Ih"Z
=Zezjdbg ImkIKK ~ + dzZd&f[h ihegZy kbkl fZ ebg _cgh g_az\bk
we_f_glh\ \ayluo ba fgh _kI\Z nmgdpbc h[eZklb hij_~_e_g
hij_~ ey fhc Jez\guf h[jZzahf djzZz_\ufb mkeh\byfb hxWlh fgh" _
hg_j_"v ijbgzZ”e_"bl g_dhlhjhfm ijhkljZgkl\m s myg\kpxshbhieyh™ _gby
Jbev[_jlh\uf ijhkljzgkI\hf WIhfm °_ +jhikbjgzdykd\mbl b nnigdpby
hij_"_eyxsZy gZqZevgh_ kiblkkkiIHygblmklvt ebg_cgZy h[hehqdZ
fgh  _KIVK K ~ gZ~ _ezggZy kdzZeyjguf ijhba\_~ _gb_f by~ mpbjh\Zg
,m~_f kqgblzljvb _fm khijy zgghhh ~_kl\ezggufb KhhI\_IkI\_ggh
hij_"_eyxtkyb;, Z kdZeyjgh_ ijhba\_"_gbe ;wenTt gl "Zzlky
\ujz*_gb_F1I WTWGW I T ]~_ bgl_]jbjh\Zgb_ ihgbfzAokyjmh > @
7

DZ Ahfm hi_jZlhjpklZgZ\eb\Z_Iky khhkihiljEbhjhd ; 0 ;o ih
ijZ\be(,TY (7TY Y ;, b ZgZeh]bggh_ khhigHys ghijbfey \b~
(kY (1Q Ye;, Lh]*Zy*ex[hc ihke_Ah\Zl_’@(y‘ghglbkohAys_cky \

+ dT j_r_gb_ mjzZ\g zpygZZe

h[ez”"Z | ke_"mxsbfb k\hcklI\zZfb GZ fgh _kI\_ \k_o&g +#j_ julguo nn
j_r_gbT, ijbCo t koh”blky d j_r_gbx az”ZqbZjzZglBjmZlky keZ[Zy
koh*bfhKlvd™ LZdbf h[jZahf dh]*"Z aZ*"ZqZmjZ\lZajbyb¥ZezjdbgZ
ijb ~“hklzlhggh [hévohghrh Ziijhdkbfbjmx!| ijhp_kku ijhl_dZxsb_
jZkkfzZljb\z_fhf dezZkk> @bkPkfeb hiijZxhHjzg k ihfhsvx k_f_ckl\Zz
hi_ jZIhjhAfW | T W TWIW |h az~Zqid_"klZ\ey | kh[hc aZz”"Zqm Dhr
"ey kbkl_fu h[udgh\_gguo “bnn_j_gpbZeA'gwkor; mhdhaognZ |
nmgdpbx k h[ugqguf ijbf_g_gb_fihfteylmipzdkbjh\Zggh]h \j_f_gb
Hi jZlhju <hevl_jju 0ZjzZdl_jbamxsb_ky ij_"~uklhjb_c g_ ”"himk
ehdZevgh]h ij_"klZ\e_gby MjZ\g_gb_ =ZezjdbgZ \ kemqzZ_ k_f_ckl
aZibkzhoA_

(TQW TWT, WK (1K L Q

Djhf_ nmgdpbh@g&edphbloc kchjfmebjh\db az~"Zgb\bhrb
kms_klI\mxl b “~jm]b_ Ibiu azZ”"Zq oZjzZdl_jgdkij ™Mey ziglgkilfbf k
iZjzf_1jzfb JZkkfhljbf g_dhlhju_ ba gbo Imklv bf__lky ]Jbev[_jlh\
+ Ney k_f ckd\Z’0 WW7 bT 'TWW7 hi_jzlhjh\ sba + b
nmgdpbBy70 + Lh]*Z fh'gh knhjfmebjh\ZIlv ~"\Z |biz az~"Zq ba\_l
ik_\"hizZjZ[hebq_kdb_ ~“bnn_j gpbZevgu_ mjZ\g_gb_ gZau\Z_fu_ |
Kh[he AZZevi_jgZ > @ | _j\uc Ibi bf__ I \b~
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k gZgZevguf mkKileh\dB_fZ \lhjhc Ibi mjZg_gbc

0 WTWA TWTW | W 7

k gZgZevguf mlOeh\b_fP P « +

KljmdImju mjZ\g_gbc o0ZjZdl_jgu ”"ey jZaebqguo aZ”"Zq
kiehrghc _Rj ljb jzZzkkfhlj_gbb \hegh\luo ijhp_kkh\ we _dl
we_dljhfzZz]lgblgu_ \hegu \ g_ebg_cguo kj_~Zo fh _| bkihevah\Z
ZgZeblbg_kdZy nhjfmebjh\dZ fh”_eb

TWOWW IWW IW W7

k gZqZevgufb mkeh\byfbT T H[uqgh ijb wlhf jZkkfzZljb\Zz
]Jbev[_jlh\h ijhkljZgkb\hg_ij _julgh_ iehlgh \eh+t _pghe dkb\gh_
[ZgZoh\h ijhkljZzgkHh@ 18~ b i ihgbfZ_Iky k_f_ckl\h hi_jZlh
0 ‘0 WW7 bT 'TWW7 ~ ckl\mxsko \®a >ey hklZevguo nmgdpb
\ujZ  _gbb bf__fle 709 Te 709 To 709 bTe 709

<f_klh k_f_ckI\ hi_[@IWjiVTW dhlhju_ aZibkZgu \ fh]ml
jZkkfZljb\ZIvky [he__ h[sbzx ®ibjiZIhjihf gbke_ hi_jZlhju <hevl_
ljb wlhf \kmdZazZggu_ \ur_ nhjfmebjh\db az”~Zgq m~h\e_I\hj
jZaj_rbfhklb ijb ~hklZlhqgh h[sbo ij_"iheh  _gbyo h k\hckl\Z
fgh _kI\'  gZ dhlhjuo hgb ~_ckl\mxl Djhf_ 1Ih]h koh~bfhkl
ijb[eb” _gbc d j_r_gbyf khhiI\_Ikl\mxsbo Zj\lg\ glzgg@kemj bkihevae
[Zabk’K K K, dhg_qghf_jgh]h ih~ijhkljZgkt\Z ij_"klZ\blv
]Zgdbgkdb_ ijb[eb _gby \ \b"_

r
A

lh mjz\g_gtyezjdbghdzZaulzZxlky kbkl_fhc \hh[s_ ]h\hjy g.
hfudgh\_gguo “bnn_j _gpbZevguo mjzZ\g_gbc hlghkbl_evgh \]j
’[NV\7N " Q >Ze__ jZkkfhljbf \hijhk bkihevah\Zgby “ey p_e_\hc
kljmdImju fh”~_eb jzZkkfzljb\Z_fuo ijhp_kkh\ \ nhjf_ ijb[eb _g
=Zezjdrg @

JZkkfhfjbih~jh[g__ \hijhk \ dzZdbo kemqgZyo fh”_eb hi
ijb[eb” _gguo mjzZ\g=Adzjabg fhlml bkihevah\Zlvky ijb b~ _glbr
kbkl f k jzkij_~ _ezggufb izjzf |jzfb >ey wlh]h g _h[oh”bfh
\oh”~guf \ha”_ckl\b_f gZ kbkl_fm b Hhithf _ ey ihdijhswvxo dhlhjh]h
hkms_kl\ey_Iky gZ[ex”_gb_ az ijhp_kkzfb ijhl_dzZxsbfb \ kb
kljmdImju mjzZ\g_gbcz blf _gZehkv qglh djZ_\u_ mkeh\by hij_
fgh  _klI\h “himklbfuo nmgdpbc ihidkeZ]gepkij ™ghjhrgufb qlh \i
"himklbfh b g_ hl]jZzgbgb\Z_| h[sghklb ihkdhevdm dzZd mdZzZau\
\ha”~_ckl\b_ fh gh ijb\_klb d \HaX_ ckilipg_fm \ ijZ\hc qzZKkl
hi_jZlhjguo mjzZ\g_gbc Qbkeh \g_rgblbamickVelyc fgd kbkl_fm
ijZ\beh dhg_qgh b \ [hevrbgklI\_ kemqgz_\ fh _I [ulv ij_"k

oW [\ WK, W7
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| W :8MWIM ]1*_8,W £ nmgdpby \j_flghk nmgdpby iheh' _gby ba

M

khhi\_lkdsm]h ijhkljZzgkI\Z bt h]fZ
U J—
(IR 1 ExW EXWL Q
M

I"_E b XW x\_dlhju jzZaf_jghklbjbqgzf \_dEhjx k ihklhyglguf
dhwnnbpb_glzZfb LZdbf h[jZahf \Zzmdpog \gdygh=-L£&h\d® gZ
kbkl_fm ijbgbfz_I| klzg~zZjlgh_ ij_"klzZz\e_gb_ dzd ijhba\_~_gb
ihklhyggufb dhwnnbpb_glZfb gZ \_dlhj \oh"¢guwdeax{Zf fgagu\aoh”

kbkl_fu  hij_~_ey_Ilky hij_~_e_ghbyfb hkms_kl\ley fufb  \
nmgdpbhghghy kbkl_fu Ba ijZdibq_kdbo khh[jZ  _gbc ykgh qlh dZ
\k_]2Z dhg_qgh_ qbkeh dhlhjh_ fh I [ulv b ~hklZlhggh [hevrbf

hij_~_e _gby fh]lml [ulv ehdZevgufb dh]*Z we_f_glu kbkl_fu dhgljt
\ IThgdZo h[ezZzkbB¥ZgbfzZz_fhc kbkl_fhc beb bgl_]jZevgufb dh]~Z hij
bgl_]jbjh\Zggu_ ih ebgbyf ih\_joghklyf beb ‘mqgZgkdzfgbyeZklb
gZ[ex™Z_fuo iZjzZf_Ijh\ kbkl_fu < ex[hf ba wlbo mdZaZgguo kemqZ
V' \ ' ]Zezjdbgkdhf ijb[eb  _gbb [m”~_I bf_Iv kljmdImjm

\ J[W/

dhlhjZzy \ ebg_cghf kemqz_ 1Zd"_ ijbgbfz _| klZg”~Zjlgu \b”"
\ &[]

I"_ | £\ _dlhj khklZ\e_gguc ba ZfigBbeh _gguc / + \_dlhj

Z""blb\guo ihf_o \ dZgZeZo dhg&jhejy ZEXYQjbppXbImZpbyo \ hkgh\gl
ithklhyggZy MjZ\gzdlbygZ=276 beb ZgZeh]bggu_ bf aZibkzZggu_

hi_jzZlhjguo gnjghbc + kh\f_klgh kb % h[jZamxl
Ziijhdkbfbjmxsmx fhA_ev jZkkfzZljb\Z _fuo ijhp_kkh\ \  Kkbkl
jZkij_~ _ezggufb izjzf 1jzfb >zZggZy fh~_ev h[eZ”Z | |_f k\hck

j_r_gby ifmt koh”ylky d j_r_gbyfiZhggoglbbcmDjhf_ Ih]lh ijb j_r_gbb
az"zZgb b”_glbnbdzZpbb \ [Zdhc ihklZzgh\d_ fh]lml bkihevah\ZIvk
f ITh~u b Zelhjblfu B”_glbnbdZpbhgguc wdki_jbf_gl “he _g [ulv |
ihklz\e_g 1Zdbf h[jZahf qlh[u mklZgh\blv KfjmdlimgmghivjZlhjZz
1ZjZf_lju b~_glbnbpbjh\ZIV fEIEbp| b \_dikjnmgdpbx W\

beb fZljRpm WIbf iheghklvx hij_"~_eyxlky ~“bgzZfbqg_kdb_ k\h
iZjzf _lju kbkl_fuey >gZoh ~_gby oZjzZdl_jbklbdb hij_"~_ey:
ijhkljzgkl\_ggmx kljmdImjm KHB; \ jZfdZo ]Zezjdbgkdh]h ijb[eb _g
ih f_klhihehx_gkhgljhebjmxsbo ijb[hjh\ b hkh[_gghklyf bgl_]jZe
dhgljhey azZibkzlv khhilghr_gby f_"dmWnihgdpbhegtfibwe f_glZfb
fZljbpw \ kh agZq_G@iKfb KQ‘ \ Ihg@d h[eZklb beb bo bgl_]jZzezfb
lhemqg_ggu_ \ j_amevlzZl_ \ujZ _gby kem ZI|l 7~ey \igkkWIgh\e_gby
azZ™"ZqZ ih [lembd@& az”ZhiijhdkbfZpbb nma@adpgZgguo ~bkdj_Igh
Ihkdhevdm hgZ highkblky d g_dhjj_dlgh ihklZ\e_gghc azZz”*Zq_ b "e
ijbf_gylv j_]meyjbabjmxsb_ Ze]hjblfu ljhkljZzgkl\_ggZy kljmdIm
g_aZ\bkbfuo baf_g_gbc "he ' gw mgmhgfZYhghkbghc ~hklZlhqghklb "¢
br_glbnbdZpbb nihgldkiec j_r_gby aXkZfidh\e_gby [Zabkguo nmgdp!
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KL Q ihyley_Iky \hafh ghklv \hkklZgh\blv ]jZgbpm h[eZklb
ijhp_kku b djZ _\u_ mkeéhj\bfy m~h\le _I\hjy | \kydh_ j_r_gt
kKhhi\_IkI\_dgh we_fKgluwey wih]l]h g_h[oh”bfh ihkljhblv bahih\_j

dhlhjud FRQVDW\\A—)I} FRQWWQY, + ghjfZzev d ih\_joghklb LZ
M

ith\_joghklgZ dhlhjhc m~Zzlky ihemqgblv h”ghjh?gu_ djZ_
m~h\e_I\hjy _fu_ \k_fb [Zabkgufb nmgdpbyfb * bh[enZk#b ]jZgbp
Fzl_fzZlbg_kdb azZz”~Zgqm h gZoh ™ bglpz])\Mgbpkeh\bc gZ g_c f
ihklZ\blv kljh]lh b jzajz[hlzZIv khhI\_Ikl\mxsbc Ze]hjblf _z j_r_
mdZaul\Zehkv \ > @ _z "Zevg_cr__ ijZdlbg_kdh_ bkihevah\Zg
Ziijhdkbfbjmxsb_ fh”_eb HklZghdBflgy dhihjuo hkh[_gghklyo I.
ihroh”~zZ d b”_glbnbdZpbb kbkl_f k jzkij_"~_ezggufb izjzf_Iljzfl
\hijhk_ bgnhjfZpbhgghc ~hklzZlhqghklb >ey \hkklZgh\e_gby
dhlhju_ hij_~_eyx!| ijhkljzgkl\_ggmx kljmdImjm KHB; \hg_h[oh
i_j\uo jzZaf_jghklv \\_dukrjz "hklZlhggh [hevrHlkjud dihgljhev
"he g jzZkij_"_eylvky ih \k_ih HhpeeZhllghklimgzlhf g_h”*ghjh*ghk
We_ f_glu dhgljhey "he 'gu jZzaf_szZlvky \ Ims_ ]~ _jhijghilez]Z_
[hevr_> @ < j_amevlZl_ jzZaf_jyghklZav\dlhky [heVvr_ gbkeZ
[Zabkguo we_f_glh\ JZezjdbgkdh]h jZzaeh  _gby_ jgjibk mj&Z \agZ "gaZ |
\hkklZgh\e_KbYey[hevrbo ghf_jh\ klIZgh\blky g_dhjj_dlgh ihk
> ckl\bl_evgh "ey \hkklZgh\e _gby 1Zdbo we_ f_glh\ g_F
ijhkljzgkl\_ggh_ jZaj_r_gb_ Bgnhjfzlb\ghklv \oh”~gh]h \h
br glbnbdZpbb h[udgh\_gguo ~“bnn_j gpbZevgubimjZ\egy dkyg "k
ba\_klgufb j_amevlizZlzZfb |_hjbb b”_glbnbdZpbb ~"bgZfbqg_ki
Kzfhklhyl_evguc bgl_j_k ij_"klzZ\eyxl kemqgZb dh]~Z \ kbem
h]ljZgbgb\Zxlky b”~_glbnbdZpb_c |Ihevdh ~bgZfbg_kdhc qgZklb
we_f_gKug_ \hkklzZzgzZ\eb\Zxlky b khhI\_IklI\_ggh g_ fhlml [ulv h
ijhkljZgkl\_ggu_ o0zZjzdl_jbklbdb kbkl_fu

Imklv hi_jZilh\ b hi_jzZOhju\ +* *ebg_cgu b bo iZjZf_ljtL
klZpbhgZ dhgljhebjm_fu_ iZjzf _lju 1Zd _ ebg _cgu b ij_~klzZ\e_

"ey ]Zezjdbgkdh]h jZzaeh _gby JZkkfhljbf ey ijhklhlu kemc

b hrgbf \uoh”hf Lh]*"Z mjzZ\g zghyg ZZigbfml \b”"

[ $[ EX
\ F[ [

1" fzljbgzb \_dlhpF bf_xl| jzZzaf_jghllYy Ihwlhfm ~ey ex[h]h
dhg_qgKk]hijz\u_ qzZklb h[hbo mjzZ\g_gbc "~he gu kh”_j Zlv 7t
ge_gu IkhlkklI\mxsb_ g_fh” _ebjm”~blgZfbd_ kbkl fu Ijb j_r _gbb &
mijZ\e_gby \hagbdz_| _kl_klI\dgdauth\Whé@ékgh [ulv khhlghr_gb_
AN |l_jfbgbjh\Zgghc gZklvx kbkl_fu hij b _eygfthdj_~_ezgghc qZl
>im]bfb keh\zZfb dzmdbf ke[bjzZlv ihjy*idihdkbfbjmxs_c fh”_eb
Hq_\b”dhdhgdj_Iguo aZz~"ZqZo _]lh agZq_gb_ fh _I| [ulv jZaebqg
ijb ihkljh_gbb Ziijhdkbfbjmxs_c¢ fhfhpeBhmjzZ b”~_glbnbdZpbb ~h
\dexqZlv ihbkd ih*oh”gbmpu klfm~Zgghc klZlv_ jzZa\b\zZ_Ilky f_|I
1j_"mkfZljb\ZxsZy IZdmx hjb_glbjh\Zggmx gZ mijZ\e_gb_ b”_gl
khklhbl ba b”_glbnbdzZpbb b kbgl_azZ mijzZ\e_gby ”"ey ihke_"h)
GzZqgzf k Ih]l]h qglh k ihfhsvx g_hkhZgphy iijbh[jZzadhkbkl_fim

dZzghgbq_kdhc nhjf_ Emjv_ k "hjrZgh\hfc whjflaenezlljblpuihemqzZ_
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lj_h[jZah\Zgb k ihfhsvx dhlhjh]lh hkms_kl\ey Iky d_j_oh” hl
hagZqZ_1 g_ qlh bgh_ dZd(aZ(ﬂynﬂZdbg;qgh]hijhkw%ngZ
gZ gh\uck’ 'KK K  >_ckl\bl_evEWwW K[W K3[ W ]~_
["w ["[" [EK 3K

Gh\zZy kbkl_fZ nmgdpbc Khghezpbbgkdh]lh jZaeh _gby yley_ |
ghjfbh\Zzgguf ih \oh”m d\Zabhjlh]hgZevguf [Zabkhf >ey ijhkluo
agZq_gbc [Zabk [m~_1 kljh]h hjlh]l]hgZevguf <lhjzy dzZghghb
ij_"klzZz\e_gby kbkl_fu kKhhi\_lTkl\m_|I ghjfbjh\Zgghfm ih
d\Zabhjlhl]hgZevghfm [Zabkm < ~Zevg_crh f\kj “khgkd)\Zghu ql
agZq_oRy'_ckl\bl_evgu_ qlh hijz\"Zgh %NeyzZpd[hZbbhghkdh]h beb
d\ZabizjZz[hebg_kdh]h Ibih\ Ijbf_gy_fuc ih”oh” e_]Jdh h[h[sblv L
dhfie_dkghagzZgqgufHimZimjz\g_gbc khhl\Zkd¥m&Bc "hjr*Zgh\hc
de_Id_ jzkkfzljb\zZz_Ilky dzd km[fh”_ev kbkl_fu dhlhjZy b]jzZ_1
jZa\b\Z_fhf ih”oh”_ d kh\f_klghc b”~_glbnbdzZpbb b kbgl_a_
lj_~iheZzZ]Z _lky hkms_kl\blv bl_jZpbhgguchckbghyab hjhZlg
br _glbnbpbjh\Zgghc km[fh”_eb k gZbf_gvrbf kh[kI\_gguf agZq_ghb
h[sghklb fh gh kgblzlv qlh wih agZq_gb_ ijbgz~e_"bl i_j\hfm [eh

<u\h?u

lj_~ez]z_fuc ih”~oh" \ dhlhjhf b~ _glbnbdzpby fh”_eb |
klZ[bebabjmxs_c h[jZlghc jZkkyZbb\Z _Ilky \aZbfhk\yazZgh dz
mgbnbpbjh\Zgguc bl_jZpbhgguc ijhp_kk fh _|I kem blv hkgh\hc
f _Ih~bd ijh_dlbjh\Zgby kbkl_f h[_ki_q_gby bgnhjfZpbhgghc [_
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mijZ\e_gb_f dZd ex[h]h h[t_dlIZ 1Zd b J]hkm”ZjkI\Z ?]ihfleZ\gh
glh mdzZazgzZz ihke_"~h\Zl_evghklv 7~hklZlhggh ijhkluo hi_jZp
wdki_jbf_glZevguo gZ[ex”_gbc azZ kbkl_fhc d ijb_fe_fuf k ij.
aj_gby kljmdImj_ b izjzf_Ijzf kbkl_fu HibkZggZy f_Ih~bdZz
Ziijhdkbfbjm_Iky elbg _*lgaZfbg_kdbfb mjzZ\g_gbyfb \ukhdh]h
Hkgh\gZy Ijm~ghklv hibkzZggh]h ih?*oh”Z khklhbl \ Ihf dzZd ijZ
hij_~_eblv ihjy*hd km[fh”"_eb

Kibkhd ebl_jZImju

7ZJjZghXE <e”gh\le_ggy 1Z hilbfeaZpey egnhjfZpe€ \ kbkl_fZo ijbc
<E ;ZjZghR F ;jZeeh\kvdbhcAZky "M DZaZdk\ZOhjhrd&D <b”
>M1DL £ Kk
=Z_\kdb@ G_ebg_cgu_ hi_jzZlhjgu_ mjz\g_gby b hi_jZlhjgu_ "b]
mjzZ\g_g0OyZ \kdbej ] PAZoZjbZk Fbj * k
7ZjZghk EFh”_ex\Zggy neajphgglke\i\ egnhjfZpecge& [E;&ijZmeh\
F <DZimklygrDhklIxqg_gdiMOhjhrdh D <b” >MI1DEk k
=b] > <Zg ljbdez”gZy h[sZy |I\hgbhkb&kb]f>" <ZdF Fbj
k
=m[Zj_< N Hp_gb\Zgb_ \_dlhjh\ khklhygby “bgZfbqg_kdbo kbk
g_hij_"_ezgghkkN=m[Zj_\ljh[e_fu mijZz\e_gby b bgnhjfZlbdb
< +K

FH>?E1 D?IM<:GGBKLKF:0O A:;?AI?Q?GGENHIF:P1CGH2 ;DBI?

>?2J@:<B
F F;jZeeh\kvdiKc< Ab[€gH Ohjhrdh
> _j Z\gbc mge\_jkbl_I I _e_dhfmgedZp-c

\meKhehfygkvdZy DbMHjZ&PDLO GXLNW#XD IP
GZpehgZevgbc Z\eZpecgbc mge\_jkbl_lI
ijhki Dhkfhgz\lZ DhfzZjh\Zz Db€\ PDLOMS8 | ZYRRFEXWHRIUGH W

Jhaley”~Z}Ivky azZ]Zevgbc is”0oe” ~"h «~ glbnedZp+€ Zijhdkbfmxqgh€ fi
\bdhjbklhimxgbkv ”“ey hibkm _\hexpe€ kbkl_fb a jhaih?ee_gbfb iz
GZ[eb _ge* je\gyggy sh \boh”ylv a f_Ih*m =ZevhjdegZ aZijhihgh\Zg-
fh™_eeo Ggh\mnk pbo je\gygv fh'gZ ijh\_klb \azZ}fhalfyaZgm ijhp_
N _glbnedZpe€ ¢ afegm ~bgZfeqgbo 0Zjzdl_jbklbd kbkl_fb

Dexgh\e kehVgh]l]gham\zZggy kbkl_fb d_jm\Zggy frPA_ex\Zggy ijhyp
hi_jZlhjb <hevEijjodkbdfaqr fh”"_ev

&21752/ 02'(/6 ,1 &7( ,1)50$7,21 6(&85,7< BEK®6
11 %UDLORYWNELOQS$ .KRURVKNR

6WBQYHYHRVEZWOHFRPPXQLFDWLRQV
6RORP\DQVNLY 6WUSNUDIPPH OH GXLNW#XD IP
IDWLRQDO $YLDWLRQ 8QLYHUVLW)\
.RVPRQDYWD .RPDURYD DYH H.DLY SURIHVYRIUBH D#XNU QH\

‘H GLVFXVV D JHQHUDOL]J]HG DSSURDFK WR WKH LGHQWLILFDWL
XVHG WR GHILQH WKH HYROXWLRQ RI D GLVWULEXWHG SDUDPH
JHQHUDWHG E\ *DOHUNLQTW R HOMKRI® RCBU M KSHU PFRFROMHIG %DV HG
HTXDWLRQV RQH PD\ SHUIRUP LQWHUUHODWHG SURFHGXUHV W
VA\VWHP G\QDPLFV

.H\ZRUGSUHGLFWLRQ FRQWURO V\VWHPYV SURFHVV PRGHO
DSSUR[LPDWLRQ PRGHO
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<: ;hel_gd&lm_g =mb Dbhag]

H~ kkdbc gZpbhgZevguc ihebl _ogbqg_kdbc mgb\_jkbl_|I
ijhki R_\g_gdh HA kkZ PDMWODERPAINVHQMRY#PDLO

lj_~eh _gZ ~“\mf_jgZy ijh_dlb\gZy Ilhg_qgZy fh~_ev ~\b _gby |_eZ q_eh
hkgh\Zgbb ZgZebdBdib” Fthi'lh ev ij_"gZagZq_gZ ”~ey ihkljh_gby kbkl_fu
"bklZzgpbhgghc "\b]Zl_evghc j_Z[beblZpbb iZpb_glh\ k azZ[he_\Zgbyfb
Mb]zl_evghlh Zziizjzlz 1jh\_jdz z~_d\Zlghklb fh~_eb ijh\_~_gZ gZ ijhl
kbkl_fu JZajzZ[hlZzgZz f_lh~bdZ \ujzZ[hldb jhdhfdlgjBpbc ih d

Mbb' _gbc iZpb_glZ gZ hkgh\_ f_j [ebahklb \_dlhjh\

Dexg_\u_ kehiE® _ev ~"\b" _gby | _eZ q_eh\ _dZz ZgZeba \b”_hihlhdZz
Mb]Zl_evgZy j_Z[beblZpby dbg_fzZlibgjkdlebaikkZd \Mjdlhjh\

<\_" gb_ ZdImZevghklv ijh[e_fuw idklZgMNXidize ~h\Zgby

\lhfZlbabjh\Zgguc ZgZeba "\b ' _gby | eZ qg_eh\_dzZ k_]h’
gj_a\uqZcgh \hklj_[h\Zgghc |I_fhc bkke_~h\Zgbc \ h[ezZklb dhfivxl,
bgl_ee_dimZevghc h[jZ[hldb bah[jZ _effbtbpbdieZ kdb>ki@] Iz
\b" h[jex" gby @> ZgZeba "b® _gbc  yg\egsh\lkgwinn _dlb\guf
bkke_"~h\zZl_evkdbf b ~bzZ]ghklbq_kdbf bgkljmf_glhf b kj_"klI\hf
:gZeba hibjZz_Iky gZ bkke_"h\Zgb_ iheh _gby |I_eZ b _]lh gZzZkl_c
dz~jZo \b~A_hihlhdZ k p_evx ljedbgdByf lkjbilglZpbb b “bgzZfbdb qZk
| eZz < aZ\bkbfhklb hl p_eb ZgZebazZ ij_"klZ\e_gb_ ~\b  _gbc
fzl_fZlbq_kdbo fh~_eyo jZaebqgh]h mjh\gy keh ghklb

Hkh[uc ijZzdlbq_kdbc bgl_j_ k \ mkeh\byo klj_fbl_evgh]h
| _e f_~bpbgu b g_"hkldbgigdKihjh\Zgby hljZzkeb a”jzZ\hhojzZg_
ij_~klz\eyxl ~"bklzZzgpbhggu_ kbkl_fu ~"\b]JZl_evghc |j_Z[beblzZptk
ihA"h[gudkbkl_f hkgh\Zgh gz fgh]hdjzZzlghf ih\lhj_gbb iZpb_glhf
ijh~_fhgkljbjh\Zgguo m~Ze_gbgkljmddmjffhf b azj_]bkljbjh\Zgguo
\bA"_hihlhd@ GZ hkgh\Zgbb ZgZebaz ~\b ' _gbc iZpb_glz zZ\IhfzZlb
"he 'gZ \u~Zlv _fm dhgdj_Ilgu_ j_dhf_g~Zpbb ih dhjj_dpbb g_ijZ\be
Mb'_gbc Hkgh\guf [Ij_[h\Zgb_f d FZdkbflhigodd ®4 gby m~h[kI\Z
ithevah\Zl_ey y\eymbkdpbhgtjh\Zgb_ \ j_ Zevghf fZkrlZ[_ \j_f_gb K
klhjhgu 2ey Ilh]lh qglh[u kbkl_fZ [ueZ h[s_~hkilmighc hgZ “"he ' gZz
gZ g_keh ghc Ziizjzlghc iezZlnhjf_dZfulf@dzydhfigxl_j kj_"g_c
ijhba\h~bl_evghklb kh k\h[h~rguf ijhi]jgdffguffh[_

P_evx”"Zgghlh bkke_~h\Zgby y\ey Iky ihkljh_gb_ b ij_~"\
\_ jbnbdzZpby ijhklhc b zZz~_d\zZlghc fh~_eb ~\b" _gby | _eZ q_eh\_d
rbjhdhfm djm]Jm ihevah\Zl_e_c¢c kbkl_f ~\b]Zl_evghc j_Z[beblZpt
[he_agyfb hinjogltzl _ewgHB]iZjzlZ >ey ~“hklb” _gby p_eb j_ r _gu ke_*
azZ"™Zqb
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f deZkkbnbdZpby b ZgZeba kms_kl\mxsbo fh”_e_c¢ ~\b" _g
\b”A_hihlhd_

f ihkljh_gb_ “\mf_jghc dbg_fZlbgq_kdhc ijh_dlb\ghc fh~_eb

f bkke_ _~h\Zgb_ dhebq_klI\_gguo f_j hldehdgphlybylzZ \bl g
h[mgzZxs_]h "\b"_gby bgkljmdlhjz

Hkgh\gZy gqZklv

:gZeba b deZkkbnbdzZpby kms_kl\mxsbo fh” e c &« gby
kms_ kl\mxsb_ fh~_eb ~\b" _gby | eZ q_eh\_dZ ijb ZgZeba_
jZa™_ebhv "\'mf ijbgpbizZzf nhjfbjh\Zgbymihp B "\ \b”_ hihlhdz
fh" _ebjh\Zgby "\b" _gby ijb ihke_Zkebal evgYjh\Zgb”_hihlhdzZ jbk

ljbgpbiu
ihkljh_gby
fhr_eb \gmljb dz"jz H[t_fgu

<gmljbdzZ~jh\ul \hdk_evgu_
fh” _eb

Mbb' _gby Kbemwlgu_
qg_eh\_dz
ljh_dlb\gu_

Kd_e_lgu_

ljbgpbiu
fh~_ebjh\Zgby Nbevlj DZefzpz

/\\b‘_gby \ LjiZ"bpbhggul|_
\b”A _hihlhd_
- - Kdjulu_
F_"dzZ”jh\u_ fZjdh\kdb _
fh™_eb Dbg_fZlbq_kd fh~_eb

Mb_gby -
qg_eh\_dz

Jbk DezkkbnbdZpby fh~r_e ¢ ~\b"_gby | _eZ gq_eh\_dz \ \b~_hih

lh ijbgpbim nhjfbjh\Zgby \gmljb dz~jz \bb hihyhkgdz fh~_
h[t_fgu_ beb \hdk_evgu_ |_jAbpeXRdKOeVY\_~ g ih ZgZeh]bb k i
dzd h[t_fguc we YRQXPH HOHPHQW b ijh_dlb\gu_ | _ ~\mf_j¢

H[t _fgu_ fh”_e® *hklZlhqgh Ilhggu b gZ]ley~gu h”gzZdh |j_[i
ihkljh_gbpf g _gby |Ij_of _jguo ijb_fgbdh\ \b”~_hkbal][pdbdHfiby
"Zevghldikz .LQH®FWZ “ey h[jZ[hldb \bA_hihlhdZ \ j_Zevghf fZkrl
k _jv_aguo \ugbkebl _evguo fhsghkl_c beb ijbf_g_gby \b"_
liZnbg_kdbo ijhp_kkhjzZzo LzZdbh]nfh/fuéb jgdhf_g”*h\Zgu ey ki
rbjhdhlh ijbf_g_gby \\b"m \ukhdhc klhbfhklb ZiiZjzZlgh
ki_pbzZebabjh\zZggh]lh ijh]jzffgh]lh h[_ki_q_gby \b”_hijb_fgbdh\
ihkljh_gb_ h[t_fguo fh~_e_c Ij_[m_Il hl ihevah\Zl_ey dkihev:
fzjd_jh\ beb ki_pbZevghc jZaghp\_Ighc h”_""u glh  kha”
g_m~h[kted iZpb_glh\

ljh_dlb\gu_ beb “\mf_jgu\ Khihx ebg_jfhwI [ulv jZa”_e_gu g
kbemwlgu@ b kd_e_lgd_Kbemwlgu_ fh”_eb nhjfbjmxlky gZ
fgh  _klI\Zlhg_d \u”~_e_ggh]lh gZ bah[jZz _gbb kbemwlZ q_eh
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dZq_kI\_ggh]lh HKbemwlz ijbf_g _gby \b”_hdzZf_j \ukhdh]h jZaj_r_
ki_pbZevgh]l]h hk\_s _gby Djhf_ITh]l]h g_h[oh”bfhklv |j _dbg]Z [heV
lhqg_d kbeimwty¥\ey\dkhdbj [hgdby d ijhba\h”bl_evghklb \ugbkebl_ev
kbkl _fu Kd_e_Igu_ fh”_eb hkgh\Zggu_ gZ \u”_e _gbb kd_e 1z |
p_gljZevebgbmb]mju bah[jZz _gby dahkldd "hklZlhggh@'Z\gh >
Hkh[_ggh ihimayjgZ2gdh” eXgleVWDU PR@BHKh]eZkgh dhlhjhc | _eh
g_eh\ _dzZ hibku\Z _|Iky dhg_qgufb IlhqdzZfb kd_e 1z ]Jheh\Zz dh
p_gljhb~hf ihkljh _gguf ih iylb IhqgdZzf A\ _a~gZy fh~_ev w
\ugbkebl_evghf hlghr_gbb h”gzZdh hibkzZgb_"\B lhgpdZfbed@d gq_eh\_
iha\hellhggthlke “~blv ~ 1Zeb ~\b" _gby qgzZkl_c | _ezZ LzZdb_ fh”" _e¢
lhevdh "ey KoZgghbhh _hgZ[ex™ _gby

Ih ijbgpbim fh~_ebjh\Zgby ~\b" _gby \ fh*_eyo fh gh \u”~_eblv
deZk@jZ"bpbhggulb fh” _eb hkgh\Zgu gZ hibkZgbb f\b" _gby r
DZefZgZa>beb kdjulhc fZjdh\kdh@ pDZvxdZefzZgh\kdb_ 1Zd b fZjdh)
fh~r _ebhkljh_gu gZ khklhdygbyho khklhygb — hibkulZ _Iky dhhj*bg:
| \gZ[hjAaZjzZdl_jguo lhg_d b bo ijh®dEANMN\CUML ijb j&l_ \
j_Zevghft fzZkrlz[_ \j_f_gb Ij_[h\Zl_evgu d \uqgqbkebl_evguf
Dbg fZlbqg_ K&k _eb @ \ |Ihf gbke_ b ij_"eh’  _hk@gly\Zpghy g2z
kh”n j°Z1 _ewgwdq_ ko eyo "\b™ _gby

l[jh\_~ gguc ZgZeba ihdZaulZ_| qglh kms_kl\mxskeh\fhdZ eb ~\b
gZ hkgh\Zgbb ZgZebaz \b”_hihlhdZ |j_[mx] k_jv_aguo aZzZljzl
ijh]ljzffgmx j _ZebazZpbx b g_ fhlml [ulv j_dhf_g~h\Zgu “ey ihkljh_
kbkl _f ~\b]zZl_evghc j_Z[beblZpbb iZzpb_glh\ IThwlhfm ~Ze_ _ ij_*»
k\h[h*gZy hl mekigZggos g_~hklZIdh\

< "\'mf_jgihlk_dpbb dhlhjhc y\ey Iky dzZ”j \bA_hhhllgdzZ ex[h_
| eZ q_eh\ _dzZ fhihédhkvvx hibkZgh gZ[hjhf oZjZzdLjghulo Ihqg_d
i_j_g_gv dhlhjuo ijb\_~_g=x @[ebp_

—
o)
=

{f\

Jbk Ko_fZ nhjfbjh\Zgby "\mf_jghc Ihq_qghc ijh_dlb\ghc fh*_eb ~
g_eh\ _dz

;m~_f h[hagZqgZlv OL boQ@hf_jhf >ey jZdmjkghc ijh_dpbb
hlebgghc hl ghjfZevghc k m]ehf aj_gby dZf_ju hlebgguf hl gmey
| _ezZ fhlmlv[\b”*gu g_ \k_ Ihgqdb gh gZ[ex”"Z_fhc kh\hdmighklb ijzdl
"hklzlhggh ”~ey j_r_gby az”~zZqb kjzZ\g_gby gZ[ex~Z_fh]lh ~\b _gb
hp_gdb bo hlebgby K ijb_fe_fhc ey gZr_c azZz”~Zqb Ilhgghklvx fl
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lhgdb b k p_gljzfb\kmkxkbol&Z"hg_c Ikgpbeh\guf hdhggzZgb_
kd_e_ 1z Z kbhdhggZgbyfb gh] q_eh\_dZ \ ijhp_"mj_ kd_e_Iba

LZ[ebpZ
| j_gq_gv oZjZdl_jguo Ilhg_d |_eZ q_eh\_dZz
Ghf _OL HibkZg®bL Ghf_ LU HibkZg®bL
ljh_dpby p_gljz fZzkk Jheh\u ljZ\uc dbkl_\hc kmklZz\

K ijh_dpby ihker ~gghhh

iha\hgdZ p_glj \jZs _ghy ]heh\uE—\uc dbkl_\hc kmklZz\

ljZ\uc ie_q_\hc kmklZ\ ljZ\uc [_"j_gguc

kmklZ\

E_\uc ie_g_\hc kmklZ\ E_\uc [_"j_gguc kmklZ
uc ]Jjm~ghc iha\hghd ,
- . , ) ljZ\uc dhe uc
ijbf_jgZy idpby p_gljz|fzkk | J< J7 GN€-90
g eh\ dZz
ljZ\uc ehdl_\hc kmklZ\ E _\uc dhe_gguc kmklZ'
E \uc ehdl_\hc kmklZ\ Jzaue Ihe_ghkihigue
/ ijh_dpbpihykgbggh]h :
iha\hgdZ p_gij \jZs _gby | ez Erﬁ\k‘j;\e]bghk'h'guc
\hdjm] gh ghc hihju

Ex[h_ ~\b  _gb_ 1 _ezZ k ~hklZlhgqghc lhqghklvx fh _I [ul\

ihke _~h\Zl _evghklvxOlgz&&jzZ]bkljbjh\Zgguo gZ ihke_~h\Zl_evg
\b” hihke_"h\Zl _evghklb >ey ihkljh_gby ~\b]Zl evghc dbg_
jZkkfhljbf zif_gl bl ihke_"h\Zl_evguo dzZ”jh\ \b”_hihlhdzZ Kk
ih\Ihj_gby dzIjh\"dzZ”jh\uc i_Jbh? lj_~iheZ]Zy qlh gZklhlZ d:
"hklZzlhggh \_ebdz [m~_f kqgblzZlv OglhmgzkxgXy b\a keh ghf
"\b® _gbb | _ezZ gz ijhly” _gbb Ij_o ihke_"~h\Zl _evguo dZ”jh\ kh\_
Mb® _gb_ < wlhf kemqz_ |jZz _@W\jbjy dZ2daclj o dzZ” jh\ ij_~kIZ\
kh[hc “m]m hdjm ghklb >ey dZ ~h]h njz]f_glZ 1jZ _dlhjbb f|
flghlgguc p_glj \jZs_gby b jZbbmkGZmpbk ey ykghklb baeh™ gt
ihdZazZgu ijhj_~ _ggu_ ihke_"~h\Zl _evgu_ dZ"jybkRhbghdbgvhheZ
kKhhi\_IkI\frdelhc gzZklhl_ ih\lhj_gby dz~jh\

>ey "Zgghlh Ij_odzZ~jh\h]hMM Z]flglZfh" | [ulv jZkkqgblZgh
iheh™ _gb_ p_gljz flgh\_gghlh,\hZedhigjphybogzZ1Zf Ij_o ihke_~h\ZIl_e¢
iheh _gbc @L \Vdz~j 0N\ [0\ [\, b jZ*"bmk \jz§,gby
\ gqZklghklb gz ihlkih_gby ijb\_~ gu "&y Ihqgd&hzy dbklv
lhkljh_gb_ p_gljZz hdjm ghklb ih bja¥ kigd¥fb \ugbkebl_evgh ij
azZ"ZqZ ZgZeblbg_kdhc@_hf_Iljbb >

>ey ba\_klgh]lh jz"bmkZ \jZsZIl_evgh]lh ~\b" _gbybtZhegpnmxp g
kdhjhk¥y b 1Zg] _gpbZevgh_ Bykdfi 4&_Duw HP, 1"_2Zu bH,
mleh\Zy kdhjhklv b m]Jeh\h_ mk\ehj dia*jhithdgdbnjz]f_glZz

Mleh\mx kdhjhklv fh gh hp_gblv gZ m$Zklad, |2/ aipibb
mqZzZkld_ |jZ_dkjbzE, 'MWI1*"_'M b'M m]Jeh\u_ ijbjZs _gby
iheh  _gby IKqdd dz”jz d dz”jnjbh” ih\lhj_gby dZ"jh\M
gZoh”ylky dzd mleu f_""m2,$ AdARGzHb2,% 2,& k ba\_klgufb
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dhhjrbgzlzfb M]eh\Zy kdhjhklv "ey, mjZlgbyrZ Iky dzZd kj_"~g__
Zjbnf_Ibq_kghbZz, M]eh\h_ mkdhj_gb_ "eyHhjZkfkgdu\Z _Iky dzd
Hi "H('W 2z, Z,/WZ ebg_cgh_ mkdhl,gHp dzd

Jbk IThkljh_gb_ njz]f_glz |jz_pllyjbd dbdhp_ fZIbgjKéblghl "ey
0ZjZdl_jghc lhgdb

LZdbf h[jZahdy ihke_ ~h\Zl_ elvghXxktph\ ba \b” _hihlhdZ fh gh
ihkljhblv ey dZ ~hc ldhg[kx*"Z fhc \ dz*jZklhe[pZ hikkbYo
Mb® _gb_ I _ez \ "\mf_jghc ijh_dpbb ij_~klZ\eyxsbo kh[hc gZ[hj dI
_1zZzg] _gpbZevgmx kdhjhklv b 1Zg]_gpbZevgh_mkdhj_gb_

HIf Ibf glh ijb fZehc djb\bag_ njz]f_gO4 djzhjédbgBbu
flgh\_ggh]h p_gljzZz \iZslkgby b \_ebgbgz jZz*"bmkZz5,)\jihgndby
\uoh”blv az ij_~ _eu dz”jZz \ dZ”jh\uo ibdk_evguo dhhj*bgZzZIlZo \
kf "guc k dz~jhf L _f g  fQdZkrbjlZgth @azm*jZ\eby | gZ j_ameviZlu
jZkq_Ih\hyggguo dbg_fZlbg_kdbo iZjzZf_1jh\

LZdbf h[jZahf fh™ _ev "\b® _gby | ez \ jZfdZo nj.
\b” _hihke_ "h\ZI| _evigdklghbafh gh iZ\bdkv \ \br_ ke "mxs_c fZljbpu
§ [ VY0 [P\ O, [ V%O

[\ Y, D, [C\°Y [ \ YD,
‘M MM M [\, Dy 2\ [ \u Y Oy -

o 1 1 1 [ \YD [C\° ¥}, [\ Y, D

Hibr f kljmdimjm ihkljh _gby IfZVpcpuwe f gl kljhghtd j

lj_odZ pRknjZ]f_glZ M C1 inkdhevdm “ey ihkljh_gby i_j\h]t
njz]f_glz bkihevamxlky Ijb dzZ”jZz <lhjhd¢Lwe_f_glgkijh@b
dZAjh\  h[jZ[Zlu\Z _fdon)zZ]f_glL 1  Ihke_~mxsb_ we_f_glu

klijhdb k\yaZgu k dhhjrbgzlzfb kdhjhklyfb thwikdinj \gé¥fb ki\_
\_jog_]h bg~ _dkZ hgb khA(j@L Ighf_j < qzZklghRI®
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dhhj*bgZlu Ilkgdbk_j ~bg_ an]f_@IZE& dzkzl_evgu_ kdhjhklv
mkdhj_gb_ ¢higdbl\ _TklI\_ggdkkgblZggwjZiéyglZb”_hihlhdZz
FZljbpzZz g_ \k_]*Z [m~_| iheghjzaf_jgkdhewvdrm®L\h]ml
gZ[ex~ZIlvky lhevdh ijb “\b" _gbb \k_]Jh |I_ezZ \ iheghfijbjhglZe"
ex[uo m]Jeh\uo jZdmjkZo b h[dbfpuozfex"Z |Iky Ih&idh gZijby
l1Zdbo jZdmjkzZo \ fZljbp_ gZqbgZy k[m"rMmM_png Xkh'epZZ2v |hev
we_f_glu k \_jogbfb bg”_dkzZfb khhiI\_Ikl\mxsbfb j_Zevgh h[g
lhgqdZzZf
K p_evx ijh\_jdb ij_~eh  _gguo ijbgpbhihbkhkdpbhgghc kbkl _f
"b]zZl_evghc j_Z[beblZpbb [ue jZajzZ[hlZg ijhlhlbi kbkl_fu
ijhlihlbizZz [ueZ bkihewahAg&AyZjZIgZy ieZlnjfdZy \b"_hdZf_jZ
/IRJLWHFK +' :HEFDP & dz"j &3B , @WFHX | _JXRE &K LS VH\
*%''5 ==p :LQ ljh]jzffgZzy qzZklv kbkl_fu j_Zebah\zZgZz
Hkgh\gu_ Ze]lhjblfu j_Zebah\Zgu k bkihevah\Zgb_f ihimeyjc
hidjuluf dh~hf 7ey h[jZ[hldb \b"_h@2SB{¥&8h >baeh bf wlZz
ij_"™"\Zjbl_evghc \gmljbdzZZ[hldb hf{f_hihlhdzZz "ey kbEEbfaZpbhb
dz ~hf dz~j_ \b~_hihlhdz ke_"dwfs jih kk gqZKlhlhc dzZ”jh\
ijhba\h~ylky ke_"mxsb_ hi_jZpbb
<u”_e_gb_nhgZ bah[jZ _gby
<ugblzZzgb_ nhgZ ba bkoh”gh]lh bah[jZz _gby k h”rgh\j_f g
J _awm&lhf hi_jZpbb y\ey_Iky [bgZjbah\Zggh_ bah[jZz  _gb_1_eZz
Hi_jZpby ihkljh_gby kd_evliZzlhf J hami&pbb yley_ Ik
hr"ghtk evgZy p_gljZevgZy ebgby | _eZ gZau\Z_fZy kd_e_Ihf
ljbf_j hkms_kl\e_gby Ij_o i_j_gbke_gguo hi_jZpbc \gmljbdZ
ijb\~ g gZ jbk

nl h 7
b K " /

z [ \

Jbk 1jbf_j ij_"\Zjbl_evghc \gmljbdzZ”jh\hc h[jZ[hldb baa[jZ _gb
bkoh”gh_ bah[jZ][ _gbu”_e gb_ [bgZjbah\Zggh]h bahfjZ  _gby
j_amevlZl kd_e_IbaZpbb

Ke_"mxsbf wlzZihf \gmljbdjZztphdiocynpy |ky \u”®_e_gb_ gZ[ex’
\ dZz*"QLI _eZ Dhg_gqgu_ Imibdh\u_ beb \_jrbggu_ 1Ilhqgdb kd_e
ijhkluf h[ohMNkf ®©OL :e]hjblfu kd_e_IbazZpbb bOWW jeZghghf
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fzkrlz[_ \j_f_gbdhgghh~jh[ghaeh _gu \ ¥OH[H @< j_amevlZl_
i_j_qbke_gguo hi_jzZpbc ihemqgzxlky fgh _klI\Z dioHjffb'gZ&lbgZ[ex™Z _1

JZkkfhljbf ijbgpbijhihklby kbkl_fu 2*\b]Zl_evghc jgZ[beblZpbl
hkgh\Zgbb ij_~ehfhggkb Bgkljmdlhj \uihegy_ | ijZ\bevgu_ "\b"_
j_]1bkljbjm_fu_ \b4dhbdZXf \b”_ h[mqZxs_]lh \b’"GhimkgZz\Zgbb
ihnjz]f_glghlh ZgZebaz ~ey dZ ~h]lh h[yazZl_evgh]h “\b"_gby bgk
hibkzggzy \ur_ fZljbpz dbg_fZlbg_kdbo izjzf_Ijh\[mMAbT_gby df
gZau\zwzZehg@phc >Ze__ ijb 1hjZzdmjk_ b gZ Ihf "_ jZkklhygbb hl dZ
gZ hkgh\Zgbb h[mqgqZxs_c \b”_haZzZibkb Ij_[m_fu_ ~“\b" _gby ij_"eZ]
ihevah\zZl_ex kbkl_fu ~"bklzgpbhgghc Ij_gbjh\db Ihklhygkl\h jZdm
@zf_jihevah\zZ3 eevijdh ~"hklb]zxlky iml_ithfZafglhyp KbgojhgbaZpby
Mbb' _gby ~hklb]Z_Iky ih~Zq_c a\mdh\h]h klzZjlh\h]h kb]JgZez AZ
kbkl_fu ih\lhjblv ~\b" _gby bgkljmdlhjz fzZdkbfZzhkvgh ebiqgh
dhhjrbgz0Oaf |_fim bo kdhjhklb b j_adhklb ~\b Odbc< mkdhj_g
ijhp_kk_ \b~_hazibkb ~\b"_gbc ih\lhjy _fuo ihevah\zl_e_f ih hib
kljhblky fZljbpZ dbg_fZlbq_kdbo izZjzZf_Ijh\ "\, gb¥dhjbpah\Z|_ey
0, bO,.vy\eyxlky jZ\ghjZaf_jgufb

High\gZy p_ev kkkKlufdqZ dhgdj_lguo j_dhf_g~Zpbc ihevah\Zl.
dhjj_dpbb _]h g_ijZ\bevgh \uihegy_ fuo "\b" _gbc >ey wlh]h
dhebqg_kI\_ggh kjZ\gbl@, fdlQhpy

GZ wlzi_ \_jbnbdzpbb b |_KklbjfulzgbdzZkbkl\_ bgkljmdlhjzZz b
ihevah\zZl_ey \uklmiZzeh h~gh b Ih °_ ebph az\_~hfh \uihegy\r__ g
\ jheb ihevah\zZl_ey iG2kjZke _gu gZ dz~jh]jzffu ijhj_"_ggu_ ~*
m~Ah[kI\Z \hkijbylby gZeh  _ggu_ dZ”ju k bah[jZz _glby fl bkdh”~gh]h
ihke _~h\Zl _evguo iheh  _gbc @Z[en{hAagfdip gguo [_eufb d\z~jzlzfb
klez _gguo |jZ_@OLhjbc

wl

YA [
Jbk DZ7jh]jZzfuw  _gbc iZ\bevghlhg_ijZ\bevgh]h

J_ameviZliu h[jZ[hldb \b”A_hnjz]f_glZz ihdZazZgghlug¥Z jbk
|Z[ebp_ Dbg_fZlbgq_kdb_ ozjzdl_jbklbdb jZzkkgblZgu g_ihkj_"kI\
dhhj*bgZlguo _~bgbpZo

>hklZlhggh keh " ghc aZz”"Zq_c¢c dhebq_kI\_ggh]lh kjZ\g_gby ~\mo
\u[hj f_Ijbdb jZaebgby \_dlhjh\ fh"_evg@bliyZbhbpLigjz \f_Ijbd
"hklZlhggh ~_IZevgh bkke_~h\Zgu \ azZ”~"ZqZo jZkihagZ\Zgby h[jz
dezZkl_jghf ZgzZzeda \ az”Zq_ dhjj_dpbb ~\b"_gbc d f_Iljbd_ ij_~t
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hkh[u_ [Ij_[h\ZfgbypdZz ~he gz [ulv ~“hklZlhggh gm\kl\bl_evghc
\_dlhjh\klhgdb aj_gby az”~zZqb j_Zevghlh \j_f_gb f_Iljbdz ~
fbgbfZevghc \uqgbkebl _evghc keleZdhkMWgh glhfu f_IljbdZ [t
ghjfbjh\Zgghc | _ ijb\_~_gghc>d@bigkdnZedm Ze]lhjblfu \u”*_e_
OL b hp_gdb dbgbfziZgzkdjh\ h[ezrZx| \ugbkebl_evgufb ih]j_r
NZggu_  kh”_j"Zsb_ky A\ \_dlhjZo dbg_fZlbg_kdbo i ZjzZf_
aZrmfe_ggufb ihwlhfm \u[jZggZy f_ljbdZ "he 'gZ [ulv gZbf_g_
rmfzf b g_ Ij_[h\ZIv “hihegbl_evgh]h kl]ezZz b\Zgby \_dlhjh\

LZ[ebpZ
Dhebq_kI\_dgu fzdbq_kdb_ oZjzdl_jbklbdb
Dhebq_kl\_ggu_ dbg_fZ|bgDkkdh]jzffz Dz"jh]jzffz
o0ZjzZdl_jbklbdb OL OL OL OL OL OL

FZdkbfzZevguc jZRb mikdk

FbgbfZevguc jBYFmibdk

FzZdkbfzevgzy k¥Ajhibldk k

FbgbfZevgZy kdBjhkbdk k

FZdkbfZevgh_ mkfHjigok |k

FbgbfZevgh_ mkd}if ik k

>ey dhebq_kI\_gghc hp_gdb hlebgby "*\mo fZljbp fh”"_ e
ke_~"mxsfbljbdpZaebqgby \_diffyjb\E, ... \ dZqg_KR\, b E,...fh]Iml
[ulv bkihevah\Zgukhhelpy fh”™_eb h~"ghbf_gghc nbabqg_kdhc
v W% o > @

f f_1ibdZ OZmkOfipRDIPDPUG, E..|PPPUG. E..);
8 &l

f f_libdZ DZGZQee | oo

B Einela

. 1 S
f f_libdZ Fbgdh\IGFRIN |, E.). *"e)s
M
f q [ur \kdzZy f_ jz ij_"klzZ\eyx§Zy_ khpheym Fbgdh\kdh]h

Aeyf f @E MPD‘[%I Eahel/a

“eyk_@Q

f dhkbgmkgZzydf, jz e UBiness
AMeyk;Qlf ‘%lqg\g"he%
< j_amevlzZl_ bkke_"h\Zgby \k_o ijjddmkef gighzffghc
j_ZebazZpbb b ijbf_g_gby d wdki_jbf_glZzevgh azj_]bkljbjh\Z;
mklZgh\e_gu bo ozjzdl_jbklbdb ijb\_~ _ggu_ \ IZ[ebp_
< j_amevlZl_ bkke_"h\Zgby ih i_j _gbkdgbggu¥ dwmg kdybl_
f_Ih*bdb ij_"eZ]Z_|ky ke_"mxsZy ~\mowlzZigZy ijhp_"mjz G

dhhjrbgZlguo ¥ldE{ph\ h[_bo fRMmZoh~blky q_[ur_\kdZy f_

izaebqby \_dphjRD[[T, [f.)a® PD[\% \fncle
neyk_@ ~eyk_Q



< : ;hel_gdh\ G]m_g =mb Dbhg]

LZ[ebpZ
KjiZz\g_gb_ f_ljbd [ebahklb \_dlhjh\

GZbf_gh\Zgb_ f_lbdbkebl_eyvg@yh[oh”bfhkim\kI\bl_evdhklv
keh ghklv] ghjfbjh\Zghy rmfZf

OZmk" h@§Z <ukhdzy Lj_[m_Ilky] FZehgm\kl\bl_evgZ
DZf[_jj@5.. GbadZzZy Ghjfbjm\gZ Qm\kI\bl_evgZz

Fbgdh\kd@jcn, <ukhdZzZy Lji_[m_Ilky] FZehgm\kl\bl_evgZ
Q_[ur_\kd¥y Gbadzy Lji_[m_Ilky] FZehgm\kl\bl_evgZ

DhkbgmkgzZ®f|jZ GbadZy Ghjfbjh\ZglzFZehgm\kl\bl_evgZ

?2keb jZkkgblZggigu [ebahklb g_ ij \urZxluo himik]b¥

hidehg_gyd7KHWK Od7KHWK ]7_ 7KHWK b 7KHWK
wdki_jbf_glZevgh mklZgihjhlhgulh "\b " _gb_ kighlZ] |gguf
ijZ\bevghb wihf_[u_\kdZy f_jZ ghjfbjizdkpfAdevghfm jB®bmkm
"ey khhil\_Ilkl\mxs_c >Qk ijbf_gy_lkghjfbjh\ZggZy q_[ur_\kdzy f_jz
[ebahklb GQF; Q_[ur_\kdzZy f_jz ijzdlbg_kdb g_ Ij_[m_I \ugbke
ih kjz\gbx k hklZevgufb b \ug_k_gb_ j_r_gby gZ i_j\hf wlZi_ ijhbk
< kemgZ\uidg_gby mkeh\gc[ur_\kdhfm hldehg_gbx [ukljh mklZ\eb\z
ghf_j@Ll_eZ dhhj*bgZlu dhlhjuo hlebgzZxI&% hkdh)\ g bt h
wlZiZ hp_gdb ihxvabhrZklky j_dhf_g”Zpbb i_j\ith] hd mhjjH\ooyZ | Z
Mb _gbc gzZijifZ\Zy jmmddr?® @Zdehg ]heh\uAgZeh

GZ \lhjhf wlzZi_ ”~ey mklZgh\le_ggB]h kfghldedl§Z gbyfb ih
dhhjrbgzizfjZzkkgblu\Z_lky dhkbjZmkelZayhklb ih \_dlhjzf kdhjhklb
mkdhj_gby GZzZihfgbf qglh dhkbgmkgzZy f_jZ [ebahklb \_dlhjh\
kdZeyjgh]h ijhba\_"*_gbyijnbdhjh\ gbx _\deb”h\uo ghjf wlbo \_dlh
>ey kh\izr"Zxsbo \_dlhjh\ m]lhe f_""m gbfb jZ\_ghgolekblykdZly IkI\
f jZ [ebahklb jDhgBgmkgu_ f_ju [epagpbklBxikynhjfmeZf

B UNneva B URneva
[ ] U oinel | | U Tne e

GZ hkgh\Zgbb kjz\g_gby \_dImikd tkjdrghiWkh pyxsboky: lhq_d
nhjfbjm_lky \lhjhc mjh\_gv i dhf_g~zZzdbex ikebah\

OP7KHWK, Q. d7KHWK, ]*" 7TKHWWK, b7KHWK, +wdki_jbf_glZevgh
mklZgh\e _ggu_ ihjh]b kdhjhklb b mkdhj_gby khhiI\_IkI\_ggh [Ih *
ih\Ihj _gguf ijZ\bevgh < ijhlb\ghf kkyngZdhiugZZpbb ih dhjj _dpbb
Mb® _gbc ihevahMZlkedwjhklb gZif@jfzZ\iZzy jmdFuklj® @Zdehg
]Jheh\u \ijzAhf_~e gy _b ih mkdhjggbhxbf j©@jzZ\Zy jmd¥Z a® _
@Zdehg ]Jheh\u \fjZdh_ j2adh

[j_~"\Zjbl _evgu_ hp_gdb _ihlemgamegw!zZl_ |1 _klbjh\Zgby ijhlhlbi
kbkl_ fuihdZaulzZxl qglh \\_~ ggu_ \ur_ ihjhjb khdeghbgdbZf
khklzZ\eyxl hl fZzdkbfzZzevghbmkzZ \jZs Zgbty dhkbgmkghc zZfl_}_
"bziZzaZdkhexlguebqgbg

ljbf_jjzZzkg_Ih\ ih 4jlm\ghc f_Ilhbb\dug k _gb_ j r_gby ih dhjj_dpbl
Mbb' _ghey Ih]h *_ \b”A_hnjz]f_glZ ijb\_Zogu \KERebdkI\ _ggh

rv

"eyk Q@ 1;

@R \%

M .
& neyk_@ 1,
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LZ[ebpZ
ljbf_j h[jz[hldb \b~_hnjz]f_glz
Ghf QL oL 0J oL
GQF; ih ©
Ihjh]7 KHWK
GQF; ih O
lhjh]7 KHWK
Oxy + + +
lhjh]7 K H\$,
6., + + +
lhjh]7 K H\EK,
LZ[ebpZ
ljbf_j \ug_k _gby j_ r_gby ih dhjj_dpbb ~\b™ _gbc
Ghf_jj . <ug_k_gb_ j_r_gby dhjj_dlbjmxs.
oL Kiz\g_gb_ ] zlip j_dhf_g~zZpby
oL O 7KHYKO ! 7KH QK wlzicheh\m \e_\h2 gb’ _
Grd7 KHBK, wiztlh kdhjhkib "\b* _gby Jheh\hc
aZf_qgzZgbc g_|I
Gry 7 KHBK, @\b _gb_ ]heh\ht j_aq_
oL OG!1 7KHPKO! 7K H YK wlzi@ jZ\uc ehdhlv ijz\ 2 \ur_
Gry 7 KHBK, wlzie\b  _gb_ ijz\uf ehdl_f
[uklj_?®_
Gry 7 KHBK, ©\b"_gb_ ijZ\uf ehdl3f j_aq_
oL OG!1 7KHPKO! 7K H YK wlzZi@ jzZ\Zy dbklv ijEara.
Gry 7 KH K, wlZi@\b" _gb_ ijZ\hc dbklvx
[uklj_?@_
Grd 7KHBK, ©\b"_gb_ ijZ\hc dbkl¥x j_aq_
gZeba ihemqgjggmev!iZlh\ ihdZaulZ_| ijbgpbibZevgmx ijz

ij_"eh” _gghc ij\ghtlb fh* _eb b jzZajzZ[hlZgghc f_Ih~"bdb \
dhjj_dlbjmxsbo j_dhf_g~Zpbc

< dzZq_KkI\_ gZzZijz\e_gby "b&kg_thhdgbc mdz _f ke_"m
P_e_khh[jXdjphiibjh\Zlv OL "~ey hl*_evguo jZa”_eh\ |_eZ q_e
ijZ\u_ \_jogb_ b gb'gb_ dhgjiquhklGhel\Z r_y b \ughkt
dhjj_dlbjmxsb_ j_dhf_g~Zpbb ih hi*_evguf jzZza”_eyh]lbfez \
gZijz\e_gb_f kh\_jr_gkl\h\Zgby kbkl_fu y\ey_Iky kha”Zgb_ [Za
h[mgzZxsbo ~\b _gbc ”"ey mijZz 'g_gbc jZagh]lh 1biz azZnbdkt
njhgidevguo 1Zd b \ ijhnbevguo jZdmjkZo



< : ;hel_gdh\ G]m_g =mb Dbhg]

<u\h?u

< j_amevlZl_deZkkbnbdZpbb b ZgZebazZ kms_kl\mxsbo fh"_e
g _eh\ _dz \ \bA_hihlhd_ mklZgh\e_gh qlh dzZd h[t_fgu_ 1Zd b ijh_

N 1Zevghf hibkzgbb ~\b " _gby Ij_[mx] \ugbkkbl_ \amdguddc j_km
ijhba\h~bl_evghklb Mijhs_ggu_ fh”_eb g_ iha\lheyxl ~hklZlhqggh
Mb'_gby gZkl_c |I_ez 1j_~eh _gzZ "\mf_jgZy ijh_dlb\gzZzy fh~_ev

g_eh\ _dzZ iha\heyxsZy hp_gblv dbg_fZlbg_kdb_ ozZjzdl_jbklibdb g
lhg_d Ijh™eggZy fh~_ev hjb_glbjh\ZgzZ gz ijbf_g_gb_ \ "bklZgpbhg

Mb]Zl_evghc j_Z[beblZpbb iZpb_glh\  >ey ~hklmighklb 1Z
Zelhjblfbgq_kdh_ b ijh]jZffgh_ h[_ki_q_gb_ jZkkgblZgh gZ h[_ki_
j_Zevghf fzkrlZ[_ \j_f_gb k [dxfilhic 9Z dhfivxl_j_ Kkj_~g_c

ijhba\h~bl_evghklb 1jh]jZffgh | _Zebah\Zg ijhlhlbi Kkbkl_fu A\

j_Z[beblZpbb >ey \dhg[htdbjmxsbo j_dhf_g~Zpbc ihevah\Zl_ex kb

jZajz[h1ZgZ WdZh~dhebq_kI\_gghc hp ejkbhkib[mgzZxs_]h b
ihevah\ZIdrehk "\b"_gib\Zjbl _evgh_ |_klibjh\Zgb_ ifhreédZgghc
mjh\g_ __ ijh]jzZffghc j_ZebazZpbb ih~I\_jAbeh hhl\ZkIdZlghklv

ithklZz\e_gghc azZz~Zq_

Kibkhd ejpdlmiju

3DZOBRLVXDO 6XUYHLOODQFH IRU 0RBDHZPHEN 568 KQFENIH WDWLRQ
BURFHVVLQJ &RBPXQHIOMRIWILRQ+33
*UHHE) 9LGHR $QDO\WLV RI *DLW IRU 'LDJGRVIUMHQRWYHDRHQW 'LVRL
$ %XUQRXUQDO RI (OHFWUR®GBRORRILYI
.DQQDBIAHYHORSPHQW RI +XPDQ 3RVH ORGHOV IRU 6SRUWY '\QDF
,PDJH 3URFHVVLQJI37THERQOGDEDWNULVKQWRAUQDWLRQDO -RXUQDO |
6FLHQFH DQG ¢QJLQIHRUJLR) J+ 33
<jZz gh > : KjzZ\gbl_evguc ZgZeba f_Ih"h\mkhhagbdbklb Zelhjblfh\
ke_"_gby gZ b~ _4hjZ gh\ <GbdheZ:\<RZih\Zeh\«_klgbd Lhfkdh]h
lJhkm~Zjkl\_ggh]lh mghk\_jkbk 1Z &
Glm_gD Ijbf_g_gb_ kbkl_f djgfhiwklaj_gby \ aZz~ZqZo j_Z[beblZpbb iZpb_c¢
[he_agyfb himjgllzl_evghlh ZiiZlGAm_gLjm~u FGIKBh\j_f_ggu_
bgnhjfZpbhggu_ b we_dljhgg&KBWi#o gltehHo kkZ Ihebl_oi_pbh”rbdZz
L K &

OLNLF+XPDQ WRGHO $FTXLVLWLRQ DQG 7UDBNNRR7EMIYHIGAR[HO 'O
( +XQWHUWHUQDWLRQDO -RXUQ@DO RIRERPR XMWMBBU BLVLRQ
6KLQIJPGBRLPDWLRQ RI ' KXPDQ PRGHO XVLQJ PDUNHUOHVY PRWL
$ 6KLQIJDPGKRWNDQPWHUQDWLRQDO -RXUQDO RI &RFPSXWHU *UDSKL
9RO 1R =3
&KDQJ < - $EDWHHFW\VWHP IRU SK\VLFDO UHKDELOLWDWLRQ $ S|
PRWRU GL¥DH[WEWEKBDWJI &KHQ +XDQJ 5HVHDUFK LQ 'HYHORS
'LVDEL@QLWLIHMRO 1R =3
&RUUIBDL O KREBIWHMEH3UREDELOLVWLF  WHDORRD CRDIRBMHIDRRS O/WFDRADL R Q V

3&RUUH®]\]- BPHGD ODUTXHVYDULFKDOFT™,((( , QWHUQDWLRQDO
&EGRQIHUHPHHIRQ@UREHVWIRIOL: 33
$JIJDUZDGXPDQ ORWLRQ DQDO\WINJIBUADEDHEZURFHHGLQJV RI WKH
,((( tRUNVKRS RQ ORWURP@ BRGUWRDFXODWHSE3IEMHFWYV
OXWKXNXRDUDFNLQJ WKH +XPDQ ORWLRQ LQ 5HDO 7LPH 8VLQJ
%BOXWKXNXBDYLEOWHUQDWLRQROL QR RPFIHG 7HEFKQRORIN

*t9RO 1R33

'LQ .RQYVHQWLDO GAXPHFQLBR 8VLQJ .DOPDRQYL OMMINIV D LQQ
ORK&@DQALGEG6DDG3URFHHGLQJY RI WKH :RUOG &RQJUHVV RQ (QJLC
6FLHQ&H&6 2FWREHU 6DQ )YDQRANROR3IBES
&KDQ& 6NHOEDMWRHE :DONLQJ ORWLRQ $QDO\WLYV 8VLQJ +LGGHQ OC
6KDSH OR&KBRVQ& +XDQJIJRXUQDO RI ,QIRUPDWLRQ & LHQFH DQG (C
+ 9RO £33
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lhl_fdbgK <hkklZgh\e_gb_ ijhkljZzgklI\_gghlh I&ihglbyghillhh ~\h
AMmf_jghfm h[jZzBpm~u F_""bkpbiebgZjghlh gZmagdnihjkzIfbdZ j&
kihj* F F=Mz + K

%DUWBDHWMWURGXFWLRDORMWKRD GEROWYQJ +XPDQ 3RWMRHI@DW
5 %DUWDHKHWWRXWOHGEH S

Mfght ? :gZeblbg_kdzZy b kefbdjboygZzy Zel MEgh® F FNLB

+ k

2SHQ9 >We_dljhgguc j_kdjki@ ~hklkeWwwWsS RSHQ@REYZRh[jZs_gby

;hel _gdkY KjzZ\gbl _evguc ZgZeba Ze]lhjblfh\ kd_e IbaZpbb [bgZjgu
<: ;hel_gdh\W>< FZey\bg GImbdhg] Lim*u FGLE&h\j_ f ggu_
bgnhjfZpbhggu_ b we_dljhgglKKBWHoghHeh]Hhb kKAelb oi_jbh~hdZz

tL =K
>m~Z JZkihagzZ\Zgb_ h[jZah\ b ZgZ2KZKklp Fg Fbj * k
> a2 Wgpbdehi_"bigekddbjv jZkklhygbazF F> azZztF GZmdZ =

k

><H<BF1JG: IJH?DLB¥G>?EV JMOM L1E: 6B>B: 22 A:KLHKM¥X:GG
A:>:Q:0 L?E?F?>BPBGB

< H ;helvhgdim}g =me Dehg]

H~ kvdbc gZpehgZevgbc iheel_ogeqgbc mge\_jkbl |
ijhki R_\g_gdh HA kZ PDMQjZEBERBWHQNRY#PDLO UX

AZijhihgh\Zgh “\h\bfejgm ijdpdlNim\ghm™ llev jmom leeZ ex”bgb gZ i**klZ'
ZgZeeam \e”A_hihlhdm Fh”_ev ijbagZq_gZ ey ih[m~h\b kbkl_fb "bklZz
j_Z[ee*lZp+€ iZpe}gle\ ea aZo\hjx\dghyHph hZhfighlm I _j_\ejdZz
Z~_d\Zlghkle fh~_ees ijh\_~_gZ gZ ijhlhlbfie_d&ibkif_filh~bdajh
\bjh[e_ggy j_dhf_g~Zpec sh™”h dhjb]lm\Zggy jmoe\ iZpe}glZ gZ hkgh\e
\_dlhje\

Dexgh\e keHhZ_ev jmom leeZ ex”bgb ZgZeea \b”"_hihlhdZ jmoh\Z j_
deg_fZIlbiggZf_Ijb fejb [ebavdhkle \_dlhje\

7:2 ',0(16,21%$/352-(&7,9( 02'(/ 2%80$1 %2'< 027,2%$6' ,76
$33/,&%$7,21 ,1 7(/(Q&,1(

92 %BROWHXNHRY +XL .LRQK

2GHVVD 1DWLRQDO 3RO\WHFKQLFDO 8QLYHUVLW\
6KHYFKHQNR DYH 2GHVRDLO YDBROWHINR¥#PDLO UX

$ WGLPHQVLRQDO SWRRBHWLRHKS®PIDX ERG\ PRWLRQV LV SURS
YLGHR VWUHDP DQDO\WLY 7KH PRGHO ZDV GHVLJQHG WR GH\)
UHKDELOLWDWLRQ RI SDWLHQWY ZLWK RUWKRSHGLF LQMXULH\
PRGHO IRU DGHTXPRO®GRI$ ZHWKRIGHORSHG WR SURYLGH UHFRF
FRUUHFWLRQV LQ WKH SDWLHQWYYV PRWLRQV EDVHG RQ YHFWR
.H\ZRUGWRGHO RI KXPDQ ERG\ PRWLRQV YLGHR VWUHDP DQDC
NLQHPDWLF SDUDPHWHUV DMNG YHFWRU SUR[LPLW\ PHDVXU
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M>D ,QIRUPDWLFVY DQG ODWKHPDWLFDO OHWKRC
9RO 1R SS

'G:E1AA:OBKGBO O:J:DL1TBEEKKMQ:KGBO
<B>1< KDE: < RBIJHVEHR:I:AHG1 Q:KLHL
:DMKLBQGHFM D:G:BMHD M

< ;>m”*"bd_\bKKh[gmid1=ZjZgxd HIZ&[h\gmd : >_c

GZpehgZevgbc mge\_jkbl_| ©Ev\e\kvdZ iheel_ogedz?®
\me K ;Zg”"_jb Evie\ MdjZHRZLI D UDRIRDERP

>hkee"h fdi eb\hkbdhjbklZggy aZobkgbo 0ZjzZdl _jbklbd kmgZkgbo \b”e\ kde
rbjhdhfm NeZiZahge gZkzhklBggbablhde\AZ Ahihfh]hx

i_gll_ghnemhj hqhfglgh ijh\_~ HHZeea kdeZ” m oefeqgbo _e f gle\
\e~rih\e~rgbo €f fZkh\bo dhgp_gljZpec a ihob[dHEXh\heEg 44 k bty

Ney kdeZLQREDLKDOPDQW ff IZ *XDUGLDQ IORDW *XDUG ff I1jh\_~ _gh
hilbggbo oZjZdl kjhbgliam Zoblgedd f _Th/ Hfi_dljhnhlhf _lje€

Dexqh\s keh&Za_jge kbkl_fb Zdlb\gh€ jhale~db kdeh aZobkgz e\
i_gll_ghnemhj _kp _glgthdhfkihdljhnhlhf_ lhi€bgge 0ZjZdl_jbklbdb
kdez”™ o+feqgbo e f gle\ kdeZ

<klmi

ljh[e_fZzZ ijhlb~e€ agefZggx egnhjfZpe€ a \bdhjbklzZggyf
\bijhfegx\Zggy aZebrz}lvky ZdlmZevghx « \ Ihc ~_ qZkbo‘dge}x a gZ
ihje\gygge a *grbf® dadpibqgbadbkh[Zfb ijhfbkeh\h]h rib]Jmgkl\Z

Hkh[eb\Z ijb\Z[eb\eklv eZa_jgbo kbkl_f h[mfhle_gZ Ibf sh \h
agefZggy fh\gh€ egnhjfZpe€ fZdkbfZevgh [_ai_qgh gZ \e"klZg-
mgbdZxgb g_h[oefbknkllghkle \ ijbfes aggfy Ihx jhafes_ggy I|Zf
ie"kemoh\m\Zggy sh faXg‘b ahj\babdhf Djdfyhe]lhggy ijZpxxqghlh
eZa_jghhjhnhgZ "m"_ kdez~g_ Z \ jy”e \bizZz"de\ |_ogeqgh g_a”eck

Kbkl_fz 6,3( /$65683(5 \bjh[gbpl\Z KRjbkbrd\im} \ ydhkle
A j_eZ \bijhfegx\Zggy Hgb¥bc eZa_ j GZ\h~r"dZ ijbezZ"m gZ \edhc
a"eckgx}lvky azZ ~hihfh]lhx |I_e_kdhieqgh]h \eabjZz Z agefZggy fh
\edhggbo jZf a ih”\ecgbfb kdehf a ]Zjghx ydeklx azZ[_ai_gm}lvky
f_ljs\ EZa_jgbc ijbkljec +32 nejfb +(:/(77 3%$&.$5" aZ[_ai_qgm} j_
jhafth\ sh \_~"mlvky \ ijbfes_ggyo gZ "Zevghkle ~h f> @

AZ[ ai_q_ggy aZobklm fh\gh€ @egzehjjfdipoe€ fadjh nfthge\
areckgx\Zlbky azZzkh[Zfb ZdlIb\gh]lh e&Zobklo_jaihjEd rmfm 1|Z
\e[jh\bijhfegx\ZqZ aZdjeie_gh]h gZ rb[pe \edgZ GZy\g-k
\e[jh\bijhfegx\ZqZ gZ \edge jhadjb\Z} nzdl azZklhkm\Zggy aZkh
©eZa_jgh]lh fedjhnhgm?a sh fh _ [mlb g_[ZZgh LZdbf gbghf \b
ijboh\m\Zgdkeh[an aZobklm Djef Ihl]h h[f_"_gZ fZkZ \e[jh\bijhfegx\
afh]lm klI\hjx\ZIb "hklZlgx Zfieelm”m dheb\Zgv rb[db@Kfgbavdbo q-:
jhajh[dz f_Ih”e\ aZolkka j§gvo kbkl_f ZdmklbggBEK:Jha\e*db
Zdimvgehx \ kn_je aZobkIZme€gnhjf

F_Ihx jh[h}b*hkee"" _ggy \bdhjbklZggy aZobkgbo ozjzdl_jbklb
\b”e\ kdeZ \ rbjhdhfm ~eZiZahges qZklhl \e? egnhjfZpecgbo \blhde\



1GNHJF:LBD: L: F:L?F:LBQG1 F?LH>B < FH>?EX<LBG1 <

KljmdImjZ 1Z 0Zjzdl_jbkibdb aZobkgbo ies\hd

DeZkbnedZpey aZobkgbo iee\hd azZ | _ogheh]ex \k]hlh\e_
ijb\_"N gZ gZ jEk[.e@&dImZevgbfb "ey pee_c aZobklm esgnhjfZpe
f 1Zeeah\Zge |Z kiZl_jge ies\db vyde a”Zlge \e"[b\ZIb [eb g} |Z
\bijhfegx\Zggy sh fh _ [mlb aZklhkh\Zgh ~ey [ehdm\Zggy aqgbl
aZ Mfhl]hx eZa_jghlh ijhf_gy KmqgZkge kbkl_fb eZa_jgh]h aqb
NeZiZahge gb @

Jbk DeZkbnedZpey aZobkgbo ies\hd azZ ijhahjeklix 1Z |I_ogheh]s
dh_nepe}gl ijhahjhkle

lee\d@®BLIQDOV ?HIpIQWHWMgdhahjje ihkeZ[exxqe jZ*"ehqZklhlg
|Z egnjZq_j\hg_ \bijhfegx\Zggy \edhgge iee°\db AZklhkm\Zg:
aZ[_ai_gm} ijb\zZlgeklv aZobkl "Zgbo |Z Zdmklbgqgh€ egnhjfZp:
fh mlv fZIb m~Zjhklecde |Z \b[mohklecdes \eZklb\hkle

A jhdm ie«@bhJQDOV °©®HlBdZ@WKV\mxIvky mjy~*hf KR:
ihkeZ[e_ggy jZ*"*hqZklhlgbo kb]gzZees\ 1Z hilbggh]h \bijhfegx\Z
ki_dljm a h”"ghgzZkgh \bkhdbf dh_nepe}glhf ijhimkdZggy \ "eZiZ
gbavdbf dh_nepe}glhfy\e®Pb\@Ziggrm} \ieb\ ijbkljh€\ yde ijZpxxl
NeZiZahgZo ahdj_fZ eZa_jgbo fedjhnhge\

Hkdeevdb iee\db aZ[_ai_gmxlv \bkhd_ ihkeZ[e_ggy jZ"<hq
hilbggh]h \bijhfegx\Zggy *gnjZq_j\hgh]lh ki_dIjm p_ “hal\hey} '
gZ MdZo e<gnhjfZpecgh€ [_ai_db <hgb \klZgh\e_ge [eevr yd
h[fdlZo KR: Fegekl_jkI\hf h[hjhgb KR: [meh aZagZq_gh sh a:
@LIQDOV °®HIHBRVHY_\rbc kihke[ af_grblb \_ebdm deevdeklv i-
|Z ribJmgkvdbo>a@kh[e\

lee\dZ 6 \eNMih\erZ} \bkhdbf \bfh]zf \klZgh\e_ghbf
gZpehgZevgh€ [_ai_db KR: \ |Ilhc gZk yd ie+\db 6°' e 6'
\bfh]b hibkzZge \ ~bj_dlb\Zo Jhal\*"m\Zevgh]h kie\lh\Zjbkl\Z
hjl]ZgeaZp+€ KR:

<Zjlh aZagZgblbee\sitfBLIQDOV °©®HIEHRVHMdmMghd ihkeZ[e_
jZ"*hqgzZklhlgbo kb]gZee\ azZ[_ai_gmxlv aZobkl \eA [_a”jhlh\bc¢
"Zgbo \dexqgh a :LUHOHVYV /$1 Z[h aZklhkh\mxqgb ijbgpl
\erfh\b2 Z kzZf_mg_fh eblexxgbdfhrghdglolgy g o\bev \ ijbfes g








































































































































































