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ODMRU GHSUHVVLRQ LQ DGXOW,a.,Q+S QMDA X WHHRU &0LQLFDO 6\WWHPV
JQVWLWXWH IRU &0LQLFDO 6\WWHPBURSHRMBMHBWULWHG 6WDWHV
$JRPHODWLQH IRU WKH WU HD,W@ HQ W RlIDR\DLMRROD O (QUWLWXWH IRU +HDOW
GHSUHVVLYH HSLVRGHV 78 &OLOQLFDO ([FHOOHQFH 8QFEWHG .LoJGRP
'"HSUHVVLRQ WKH 1,&( JXLGHO
WUHDWPHOW D0G $D 0D PHOY ot HaE TR L i Lo as
DGXOWV IXO0 JXLGHOLQH :
1RQ SKDUPDFHXWLFDO PDQB}MPEQW BFRWWLVK ,QWHUFROOHJLDWH *XLC
GHSUHVVLRQ 6,*1 &3* 1THWZRUN 8QLWHG .LQJGRP
1DWLRQHOOD ULNWOLQMHU I|U YNUG YLG GHSUHVVLRQ RFK
NQJHVWV\QGURP >1IDWLR®R® HXLEHOMIR@DO %RDUG RI +HDOWK DQC
GHSUHVVLRQ DQG DQ[LHW\ GLVRAOGBUH B GRFHPIOYW\U HOVHQ 6ZHGHQ
3UHOLPLQDU\ YHUVLRQ@
&OLQLFDO JXLGHOLQHV IRU WKIHQPGQD QHPHWQXR BN IRU ORRG DQG [$Q[LHW\
PDMRU GHSUHVVLYH GLVRUGHU lLQHDW)PCBi\QWV £$10$7 | &DQDGD
7KH WUHDWPHQW DQG PDQD;I—&% Bfk’ L
LO DGXOWV ZLWK FKURQLF SK \935 gér %ﬁ%ﬂ% W%%fv\/\\llgemtqz%%%w
SDUWLDO XSGDWH RI &* BP&u :
%XSURSLRQ OLUWD]DSLQ XQG 5HER[HWLQ EHL
GHU %HKDQGOXQJ GHU 'HSUHVYILRQ' (>%XQURWEMRQVH IRU 4XDOLW\| DQG
PLUWD]DSLQH DQG UHER[HWLQHEQHRKN MU HIDMPMIQ WDRIH *HUP D Q\
GHSUHVVLRQ@
JGHQWL¢FDWLRQ RI &RPPRQ,0HQWDO % . .
DQG 0DQDJHPHQW Rl HSUWHER W‘LQis:}J\(' Q'B\OODQG ALGHOLQHV *URXS
DQG
&D UH
&RPSXWHULVHG FRIQLWLYHIEBKDB/LRXLDWKRQDO\,IRUNLWXWH IRU +HDOW
GHSUHVVLRQ DQG DQ[LHW| 7$&OLQLFDO ([FHOOHQFH 8QLWHG .LQJGRP
*XLGHOLQHV IRU $GROHVFHQW 'HSUHVVLRQ LQ
3ULPDU\ &DUH */$' 3& , T I J?év
DOG RQJRLQJ PDQDJHPHQW%%)%\L{\JI 3 oHhP B R SHGLDWULFV 8QLWHG
$GROHVFHQOW 'HSUHVVLRQ LQ 3ULPDU\ &DUH
*XLGHOLQHV IRU $GROHVFHQW '"HSUHVVLRQ LQ
3ULPDU\ &DUH */$' 3& ., |,GHQWL¢FDWLRQ
DVVHVVPHQW DQG LQLWLD G FPDQIFDHP HOMGHP\ RI 3HGLDWULFV 8QLWHG
*XLGHOLQHV IRU $GROHVFHQW 'HSUHVVLRQ LQ
3ULPDU\ &DUH
, 6. + H IRU &OLQLFDO 6\VWHPV
ODMRU 'HSUHVVLRQ LQ $G X owvgi_ggthé/wh ﬁ/ %oLwho €l>9\l/\|77'DWHV
7KH PDQDJHPHQW RI GHSUHVSURQUDP AMQEHGHQFH EDVHG &DUH| 3(%&
SDWLHQWYV D FOLQLFDO SUDF\WDRHHXLEMHIHL QEBWDULR| &&2 &DQDGD
s1 8 .+ GERWWLVK ,QWHUFROOHJLDWH *XLC
0, *
%LSRODU DIIHFWLYH GLVRUGHU %,+3 AN soLwhe LolERP
'"HSUHVVLRQ LQ FKLOGUHQ DQG \RXQJ SHRSOH
LGHQWL¢FDWLRQ DQG PDQDIMRH@W + QBWLRODO ,QVWLWXWH IRU +HDOW
FRPPXQLW\ DQG VHFRQGDU\ FRUH Q& FDOXPFHOOHQFH 8QLWHG .LUQJGRP
JIXLGHOLQH
, 8QLYHUVLW\ RI OLFKLJDQ 4HDOWK B\WWHP 8¢
HSUHVVLRQ AN
IJmdh\hAki\h ih [bheh]bq_kdhlc |:J&%® hRUOG )HGHUDWLRQ RI 6RFLHWLHV R
ghiheyjguo ~ ij kkb\guo jZkkljhckl\ %LRORJLEDO 3V\FKLDWU\
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jbg_kdb_ ij_"~ihkuedb <hagbdgh\_gb_ Hpthgb¥Z élwjgZy ~Z1Z hldjulby dZn_"ju ikt
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HpegdZ gzZ\_~ gbo |Ij Ibggbo " | eeadrm\KpgyY e kA[eelZpe€ ikboegqgh o\hjbo 1Z
_dki_jlZfb ea gbkeZ ge_g°\ J= 1Z kis\jjndhliglle d&d >b lil%/j

lZzf_glm klzZzg~Zjlbazpe+€ f_"bggbo ihkem .\-’\.ié]l\-’.\gDh ~h
$*5(( + $SSUDLVDO Rl *XLGHOLQHV 5HVLkB0FK %G(YDOXDWLR%
W $GYLFH WKH 3XEOLF +HDOWK 6F

. S &R PEW W
Hiblm\Zevgbd a _dki_jlbab IZ hpegdb gzlﬁlﬁ’g&%mv "OYWLWXWH RI OHGLFLQH )LHOG ¢
ijbagZq_gbc "ey hpegdb ydhkle ih"Zggy; g0 AIPR EHOLQHY 'LUHFWLRQV RI D QH:
dhf_g~Zpec ijhl_ \eg g_ “halhey} hpeghlbbwaiRQopo $FDGHP\ 3UHVYV

dhf_g~Zpec gZ deesgeqgbc j_amevlZl agoyRixr LD aYjzddb \«» 1\ j kgy jhdm « ©1I
1Z[e gZ\_~_gh j_amevlZlb kmdmigh€ _dkigyjlgh§nhpegddy f_~bdh I_ogheh]leqgbo ~hdm
deegeqgbo gZklZgh\ «a rbahnj_g+€ :gZERy*gdZajnihifz"bagh€ ~hihfh]b \ kbkl_fe Fegel
sh h Zmlbafm 12 A_ij_k°€ |Jb\Z} hohjhghb a".hjh\‘ﬂy Mde€gbAa aZjT}kIjh\ZgbC \ Feo

Lzdbf gbghf \ Mdj2€g-jhaihq2|hjh[h|@;§bHE@M%F?§%€ e?k””z z 'hm“ff:b )

A . A . ; J ge \" < 31 agzsq_
f_"bdh I—AOghEh] qubO hd/\mf.—gl \t kIdeh?diui\qukg-§Zp-€ m kn_je jhajh[db f_~bdh |_oghe
dhee\ gzZ”Zggy f_~bqgh€ ~hihfh]b \ JZemas\1kBQsglyi&azp-€ T rbgghe ~hinfhib ijh_dlI
j_amevlZIZfb ydh€ ihklZgmlv ihee-ir_ggmghblZasahPn€ ~rbgghlh \ Ihfm qbkes nzZjfzp _\
Ki_peZesah\Zgh€ ikbo+Zljbgqgh€ ~hihfh]h[kemZAghkyhgbz nzjfzdhgzley m’

M>D
7 < FboZceh\ < < Qm]mgh\ : < ; kkf_jlguc
D:N?>J: IKBOHL?J:I1BB O:JVDH<KDHC F?>BPBGKDHC :D:>?FBB
IHKE?>BIEHFGH=H H;J:AH<:GBY HL I1?J<UO BAUKD:GBC >H
KH<J?F?GGHKLB
OZjvdh\kdzy f_~bpbgkdzy Zzdz~_fby ihke_"~biehfgh]lh h[jZah\Zgby dZ

OZjvdh\kdZy ikbohl _jZi \Ibg_kdZy pdhgdg fihrbphbgkdhc gZmdb ikbohg \jheh]bb
gyrgbc ~ _gv yley |Iky \_"ms_c¢c g_ lhbwkh ]h MKiEbg barZ\gZ y\eyeky kj_~hlhqgb_
gh b\ KG= >ey wlh]h kms_klI\mxI| h[ikdbdh\gyZibklh
jbg_kdb_ ij_"~ihkuedb <hagbdgh\_gb_ Hpthgb¥Z élwjgZy ~Z1Z hldjulby dZn_"ju ikt
dZn_"ju ikbohl_jZibb bf_ggh \ OZjvdhibbg\ kZmqZcdgh~Z ijb 1h]*Z sz MdjZbgkdhf
Hgh [ueh hij_~ e _gh | _f qlh OZjvdh\imldjmkd\cjbcgkl\h\Zgby \jZq ¢ gug_+ 0OZ
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f "bpbgkdhc Zdz”~_fbb ihke_“biehfgh]lhmjjzh\dgthpwh~ki\hf < F ; ol_j \Z > @
g_ kh\iz~Z | k ihyle_gb_f i _j\uo baukdzZghjkdnieZikkk jlZpbx ©H \hkiblZgbb kh
Ib ikbohl_jzibb dhlhju_ \hkoh”yl sgphd~ydEpzZdeeggh]h j ne dkzZ m q_eh\ _dzZ gz
wlzizf f_kf_jbafz H _1h _kl_klI\_gghydcguob K\ glh\u_ jZa”jZ  _gby? > @

fbklbdh koheZklbg_kdbo dhjgyo a”_kv JhKhjBbbhin'g kIh_gguo mgzguo jZ[hlZ\rbo

\j_fy dh]*Z 1Zjb kdZy ZdzZ”~_fby gZmddi\h[s\ H[laZjb ikbohl_jzZibb \ dhgp_ ;,; %
eZ dZdmx eb[h gZmggmx p_gghklv y\@Oghbhcd@\b\hl'gghlhgZa\zZlv 1Zdb_ ba\_klgu_ &
fZ]g_lbafz? <F =Zdd_[mr K G >Z\b~_gdh\ | B Dh\z

< ]Jh m \ OZjvdh\_ \uoh”bl h*ghYoaldZZhgsh\ L B X" bg b fgh]l]b_ *jm]b_

i_j\uo ijhnbevguo ihkh[bc g_ [hevrhbkibdgguzfmZzkp\_| ikbohl_jZibb \ OZjvdh\_
gh zfdh_ ih kh~_j Zl_evghklb ©DjzZldhkyjmdh\h2KIRhu ih® jmdh\h~kI\hf D B leZ
d hiulghfm “mr_keh\bx® gZibkZggh_<hdFn]Ex[hh kh[bjZxlky fgh]hgbke #ggu_ kh]
kdbf > @ I I Bklhfbg B A <_evih\kdbc > K =m[_
H jZggbo wlZiZo "bagb | _|jZ FbozZceK\bBZId&x\h\k Y =Zevi _jbg F Y FbehkeZ
dhlh ih gZklhysbc ~_gv ijZdlbq_kdb gbq:ih jg_jBa)ZkZlu\Zxsb_ gZmqgu_ f_Ilh”"b
gh dzd g_ ba\_klgu lhgqgu_ ]h”u "bapbijBiKHbgbkdikdbhijhku ikbohl_jZibb JeZ\gt
ebgghklv Z\IhjzZ ihkh[by ij_~klZ\e_gZaéti]bdibfi phkikb]]_klIb\ghc |I_jZibb > @
oheh]hf ?]h gZmqgh ijZdlbg_kdbc imlv GhdklhpZ Idhmmigu_ mqgzgu_ ikbobZlju [z
h[jZzah\Zgby ihemqg_ggh]h \ OZjvdh\kdhfckbb\_jé&bguc ge_g :FG ijhn_kkhj ? : |
Mgbl_e_f I F Ex[h\kdh]h klZe Ch]ZdjhailkkhjRa" | LZI1Zj_gdh ijh*"he Zeb b I\
* £ i_j\uc ijhn_kkhj nbehkhngBadbhzZzépujzZ[hlu \ h{ezZzklb ikbohl_jzZibb \
_hj_Ibg_kdhc b ijzdlbg_kdhc nbehkhn\beCgZ_;Jh/adm\[l«:dmlihb dZd mg_gbdb D B leZlhg
mgb\_kaI_IZ ljhn_kkhj C ; Rz~ ij_ih~"b\Ze elhftmdrm[jZam_Iky g_kdhevdh p_gljh\
ikboheh]lbx b wkl_Ibdm hdzZaulZy [hg¥Zibb \@Byddbn ¢jZ g_j\guo [he_ag_c f_"bpbg
jZa\blb_ nbehkhnbb \ MdjZbg_ \ ;,; \kdbImlZ azZ\_“mxsbc = ijhn_kkhj D B leZlh
I F Ex[h\kdbc y\leyeky h~rgbf ba i_jhwpZolmah\Zdhi\kbohl_jZi_\lbg_kdbc dZ[bg_I dh
C ; Rz~Z gZ wilbdh iheblbg_kdhf hir\erhdBeb Bdggblevih\kdbc azZ gbf £ 1 | Bkl
dmjk h[mg_gby \ ]JhA*m ihke_ mki_FrgupmdldenZ2kl\gH\D B lezZlhgh\Z nmgdpbhgbjh\
\ Ihf °_ ]h*m hg b _sz \uimkdgbdhVkingtl\ jZkbb \E1djZbgkdhf ikbohg_\jheh]bq_kdh
ihemgbeb kl_i_gv dZg”b”ZlZ nbehkhnlbil < *bBevdglh¢gr£f: B =_cfZzgh\bqg JzZg__ \
ijh~he bl_evgh_ \j_fy jZ[hlZe mqgbl_e_Yhalgblk&Apdbgb!| ikbohl_jZibb \ kim”~_gq_kdhc
eh]bdb \ Keh[h”"kdh mdjZbgkdhc ]bfgZBh<0&yvkdbe @hevrh_ ikbohl_jzZi_\lbqg_kdh
yg\Zjy lh~rzZ gZ azZzk_"Zgbb O Zjvgih\KdlehhhilZzgbah\Zgh \ Jh~m \ ikbohg_\
"bpbgkdh]lh h[s_kI\Z < Y >Zgbe_\kdbehij*BilZolkey] IX ghc "_e_agh&s ayhhhk B
i _j\mx kh\j_f ggmx gZmqggmx wdki_jbébglZ2¢gdgmx jJE B OhCZigidhbg b *j
[hIm ©OH ]bighlbaf_ m g_eh\_dZ b "b\hlig&d? >e@aghmph ghf IjZgkihjl_ k lh~rz
_ fghlhe_lgbo = k ]h~zZ =+ ©ikbobd kkdd okIbélyk Iy ikbohijhnbezdlbg_kdZy b
pbc? ijh\_~zgguo gZ jZaghh[jZag_crgo_igbogklkdizly jZz[hlz B A <_ev\ih\kdbc b k
eyo "b\hlghlh pZjkiI\Z eylmrdZo IjblhajfddjZy HEpZoggh yjdh jZa\_jgmeZkv k h[]
af_yo q_j_iZoZo djhdh”"beZo dzZf[ZzeBgkhMémdZjtkd pdkdbeovghc ikbohg_\jheh]bb M
kdzZlZo j_qguo jZdZo fhjkdbo djzZ[Zoklke&lggdm\§hed]hdZzkdhc Zzdz~_fbb
jZo dzjzdzZlbpzZo ihM\_"~_gu bf \ Jh&nmwhAhMjdéw X OZjvdh\_ gZgbgZ_Ilky ba~rzZghb
©?7bgkl\h ]bighlbafZ m g_eh\_dZ b "RBlklaPhbo @z \ fZkku?@ hidjulZ_Ilky jy» ik
OZjvdh\kdbc "mjgZe ©:job\ ikbobZlibbbg_Xdled dZ[bg_Ih\ \ ihebdebgbdZo ij
Jbb b km”~_[ghc ikbohiZlheh]bb? \ dhg[heviZklhglblbgdh]lhevgZy ikbohl_jzZi_\lbqg_kc
im[ebdm_1| jy® fZI_jbZeh\ ih ikbohl_jZibbhixEZ kljzdqbh~zZ \kz bgl_gkb\g__ jZa\b\zZ_

pZo "mjgZeZ \ Jh~m ihy\ley |ky de@klkhdgi kdbq Ikmbc p_glj \ Ikbohg \jheh]bq_
fhkdh\kdh]h mgzghlh : : LhdZjkdh]kl®#ndighkllgeafcb _e_aghc ~hjh]lb A”_kv [ueb
\gmr_gb_2 > @ debgbdZ ikbohl_jZibb D B leZlhgh\ b ikb

< k_glyl[j_ lh~Z khklhyeky i_j\uc\libtg akdkhxbal?r e gb_ \ “bkizgk j_ B A <_

khalZgguc \ iZfylv K K DhjkzZdh\Z <HRKbBe Oiheg llpgxr ? G AZdzZf_ggZy F F
wlhf kt_a”~_ ijha\mqgZe “hdeZ” ijb\Zl "hp WIZJOEjvi\Kjm]b _
dhlh mgb\_jkbl_1Z ; K =j_c” _g[_j]lZ ©lkiiohehptzgy kdb_  ]h”"Z + ihke_ im[ebdZpb
hkgh\u g_j\gh ikbobqg_kdhc | _jZibb2 D@ leZlhgh\Z b B A < _ev\h\kdh]h h ijbf
< ]Jh*m D B leZlhgh\ kug B Y]blgEaygh\@bjimj]lbb klhfZlheh]lbb Zdmr_jkl)\
\eZ”" _evpZ h~ghc ba i_j\uo qZklguo iktbhoaig]lhbhahedkhvdh\_ihyleyxlky A _kyldb ikk
q_kdbo debgbd \ OzZjvdh\_  gZqgzZ\rbc\llb\dxkt byl g&wgdgguo jZ[hl OZjvdh\ klZgh\blk
klv ih bamqg_gbx ]bighaZ b ikbohl_jZibdgmig_elhbd p_gljh\ ikbohl _jZibb
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H[h[sZxs_c jZ[hlhc [hevrh]lh |I_hj_IbgZ&d]bldgbc kljmdIimju \ Khxaghf ijZ\e_gbb
ijZdlbg_kdh]lh agZg_gby y\bezZiB/Ietzdh]jgnbpjph@lheh]h\ b ikbobZljh\
gh\Z ©Keh\h dZd nbabheh]bqg_kdbc b e _gyJogwudmziHhhyklbIimpbhgZebazZpbb ikbol

him[ebdh\ZggZy \ \b~_ klZIvb \ Jhhmkmes _®@I\eyihlkhb dhee_dlb\hf P_gljZevghec
hrgh\j_f_ggh \ur_"rZy hi*_evguf ba”4géhfbxy_ldhc [hevgbpu FIK ihkdhevdm hg:
K wlhlh "_ 1h~Z D B leZlhgh\ 7?Zahc Mdjdibgkdh]lh bgklblmlzZ mkh\_jr_gkl\h

B A<_ev\ih\kdbc kbkl_fzZlbg_kdb gblgxlcnBgmew\ZagZq_gb_ ikbohl_jZibb dZd h[s
Ib\gu_ dmjku e_dpbc ih ]Jbighikbohl_jZkdht¢ ki *bpbgvghklb Ih]*Zrgbc ~bj_dlhj MBWM
kdhf bgklblml_ \ KZgblZjgh ]b]b_gbqg BkdBf bdkkblgdh kZgdpbhgbjm_I| p_emx k_jb
\ Mgb\_jkbl_I_ \ OZjvdh\kdhf bgklblmljhmiihhbgr\ dn[eZklb ikbohl_jZibb ikbohijhi
kI\h\Zgby \jZgq_c < ]h"m ijb OZjviddkdhfiKboh]lb]b_gu I_j\hgZgqZevgh wlh [u
pbgkdhf h[s_kI\_ b gZmqghc ZkkhpbZipbb\kifxakgbruf jZzar_eZzZf ikbohijhnbe.
kzgljm~2a [ueZ hj]J]Zzgbah\ZgZ k_dpbykdbighphgpheb¥Zgb_ jh~h\ \_ebkv B A <_
mqj_"bl_eyfb klZzeb D B lezZlhgh\ W |: Bkhijhbg< : Ilehlbg_jhf > : DZieZg
B A <_ev\h\kdbc ? K DZldh\ B FEbid_jpdbfikbohl_jZiby \ ZglbZedh]hevghf
OZjvdh\ klZgh\blky djmig_crbf p_qiljjithtbebkv B A <_evih\kdbf D B EZ\jh!
|_jZibb H oZjvdh\kdhc ikbohl_jZi_\ID&rkdhczZrdtze _ F B JZ_gdh b ~“jm]bfb |
]h\hjyl dZzd h \_~“ms_c klZzeb nmgdpbhgbjh\zZlv k + Th~h\
< \h_gguc i_jbh” gh\Zlhjzfb ikbohhnjgfe\lltppgwdzZd \g_rlZlgu_ ijb dZn_"j_ g _j\guc
kdbo ih~oh”~h\ \ OZjvdh\_ hkms_kl\ey_¢kMBWN]ZgdaVY "mxsbc + ijhn_kkhj N N C
pbhggZy ihfhsv \ ihi_q_gbb iZpb_glhdzbéza_qgP[GudIK
mqj_ ~_gbc \ Ihf gbke_ b "ey “mr_\dghKihebglud_&_ ikbohijhnbezZdlbg_kdh]h h
\_kvfZ ly'zeuo mkeh\byo gblzZxlky e dpdby "y RinmZey \ualZeb mazZdhg _gb_ wlb
Ih\ f_~bpbgu b ijZdlbg_kdbo \jZg_c \k_khxaghlh f_jhijbylby > @
< ihke_\h_gguc i_jbh” OZjvdh\kdZy ikBoghcj¥Xiohc \ jZa\blbb oZjvdh\kdhc ikbol
\Ibq_kdZy rdheZ [ukljh \hajh *Z_lky ywb@kyhikbpZeglrbgbkl_jkI\Z a”~jZ\hhojZg_g
wlh dZkzZ_lky ikbohijhnbezZdlbq_kdha jZ[hllu «A_\jZey lh~z j_lezZf_glbjh\z\
]JhA*m \ OZjvdh\_ ihy\beZkv + b \kdhj_pkldeZ "efys Zfdmhr _jh\ Jbg_dheh]h\ ih ikbohijh
kilhygb_f KKKJ Z azl_f b \k_]h fbjZz tgkbohfijthhpeafttieb\Zgbx jh*h\ < PIG; FIK keh
Ibgq_kdZy kbkl_fZ h[_a[heb\Zgby jh*h\bgpplehlb\gddy [hmiiz ij_ih~*Z\ZI_e_c B A
I_hj_Ibq_kdb jZzajz[hlZzggZy B A <_edbdckdimfdhkh*hin ev ikbohg_\jheh]b ikbohl
"_kIV_ k < : lehlbg_jhf W : Rm]hf DbEdBEAghtz F B DZrimj Z iha _ + F B
ihA~_j°d_ D B leZlhgh\Zz g_\jhizZlheh] > : DZieZg nbabheh] F E I
< wlh \j_fy \uoh?yl \lhjh_ > @ b Ih_Zdmr_j@]be@ _dheh]l]b W : Rm]hf b < : le
"Zgby fhghljZnbb D B leZlhgh\Z @KEHhuh dHhbphbjh\Zeb nhjfbjh\Zgb_ hI”r_e\
abheh]l]bg_kdbc b e_gq_[guc nzZdlhj2i 4\hZd fbjZ[#hldZn_"ju ikbohl_jZibb < wlbo
B A<_evih\kdh]h D B leZlhgh\Z < e_gdlhoblgghZhibjZzebkv gZ ih""_j dm ijZ\e_(
W : Rm]hf ©lkbohijhnbezZdlbdZ [he_dh\kidhZloshps_@®I\Z ikbohl_jzZi_\Ih\ ikbohijhn
H[Z wlb Ijm~Z \kdhj_ [ueb i_j_\_"_gudZX Egkdmhkdblw_gbklh\ ihqgzlgh]lh ij_~k_"2ZI
bkizgkdbc b “jm]b_ yaudb b ihemqgbebh[ZKkkjNKIpZgkeg ggh]h ~_yl_ey gZmdb D B
\h fgh]lbo kljZzgZo fbjz jmdh\h”"bl_e_c OZjvdh\kdh]h h[s_kI\Z g_\jhl
GZ hkgh\Zgbb gZdhie_gghlh fgh]tbeiklgobAljmiuiljin_kkhjh\ = > E_s_gdh ij_"k
gZmdb b ijZdlbdb ey "Zevg_cr_]h _]h hzZz@\bllbydkdbjohddh azZf_klbl_ev ij_"k_"ZI_e\
jZiby \ kljmdImj_ OF:IH [ueh hj]l]Zgbah\Zghk hl[e_ii\HZdb_ dmjku ijh\h*bebkv gZ \g_
ikbohl_jzi_\lh\ \ khklz\ i_j\h]h ijzZz\e hgdyhbadjygpu Z ~Ze__ ijb ih~”_j'd_ ikbohg
ihgzlguc ij_~k_"Zl_ev £+ D B leZlhgh\qgijkdlkc MZ[ls ekl\_gghklb [ueb kha”Zgu \g_rl
B A <_ev\ih\kdbc azf_klbl_ev + <aZl_Rhkilmgdh\bdp_glkdb_ dmjku = b gZdhg

ge_gu + F W L_e_r_\kdzZy B F :illhy? egbyldlhn_"jZ ikbohl_jZibb ikbohijhn
A G ;hehlh\Z F Y FbehkeZ\kdbcb B<bah]BYb[dh\
k_dj_lzjv £+ F G ;j _abgkdzy KharzZggzZy \ ]Jh~m dzZn_"jzZ bf_eZ ke

GZjy m k ijh\_"~ gb_f azZk_"Zgbcrldhgunc khgddt azZ\_"mxsbc ijhn_kkhj N
ie_gmfh\ h[s_klI\h jZa\beh ZdIb\gmx gZ[hjm Zkkblkl _glZ AZ\_"mxsbf dZn_"jhc [u
fmebjh\Zgbx ikbohl_jZi_\lbg_kdhc h[B A\ eyghWidbc >he ghklv “hp_glZ ih _]h
\ jZaebgguo ]hjh~Zo <ebygb_ ~_yl_ekbmklpuke[s akkin\Zzg_gZ "he ghklvx ijhn_kkhjZz
g _khfg _ggh kdzZaZehkv gZ hj]l]ZgbaZplihlpzkf d'pob gkkdddhd gZmd F W L_e r _\kdhc
jZibb b f_"bpbgkdhc ikboheh]bb \ Fhikdls KIb\ZéWw gZf_j _gby jZa\_jgmlv ikbobZ|
ikbohl_jzi_\h\ \ I_jfb ikbohl_jzi_\lbqgjERdhce& jdpblu :kkbkl_glzZfb klZeb \jZqgb ik
ijb H[s_kI\_ g_\jhiZlheh]h\ b ikbobZIljhG\Mklhgzb < B Dmq_jh\Z g_Jpigtheh] F
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£ ih ebgbb ikbohl_jZibb \ Zdmr_jkI\_ b ]b§ @Hediftsbibc Bfi 0Zjvd Mg 1Z Nbehkhnbb |

Zdmr J ]bg dheh] = G ;Zelimj\bg : rﬁ/ICt,b_\ \ Keh[h~"kdh MdjzZbgkdhc =bfgzZabb \ Oz

< ihke_~mxsb_ Jh~u jZa\blb_ ikbohl_jz ﬂi‘g 2 h e S s ek
ihke_"mxsb_ ]h"u jZa _ ikbohl_j }136@ 9" 1z1j Ex[h\kdbc + i_j_~h\hc ikboheh]

k bf_gZfb \b"gud \kdjwo ijhn_kkhjh\ : L NJh@Z\ dZ : 1 1_ljh\kdbc <hijhku nbehkhnbb

Ih\z G D Ebi]Zjl < < Djbrllagy gdh: EZX| +

L B :of AN\Z b Aj > @ lihihdheu azk_~Zgbc OZjvdh\kdh]h F_~bpbgkdh]h

K ih dZn_~jm \haJeZ\eye B\ Rigud"" =0 Lo1 D I Kazkep = lihih
mqg_guc : L NbeZlh\ K ih az\_ >fﬁa<b’5ebf\k(§@c< Y 27bgkl\h Jbighlbafz m q_eh\ _dZ
n_"jhec [ue L B :of_"h\ K lh~z ih gZklhyg\zjy 1h~Z >\ khdj @ < Y >Zgbe_\kc
\j_fy dZn_7jm ikbohl_jZibb OZjvdh\kdhc .® ]’hb*f)tbg’kzdhrnkkdbo <jzq_c \izftylv. G B Ibjh]h\z

Ba” _ ljZ\e_gby Kt_a”zZ L \h
Zdz~ fbb ihke ~biehfgh]h h[jZzah\Zgby ways*zg\ §_gkhg o g

]eZ\guc Ki_pbZebkl ih ki_pbZevghklyf ©ik ?ikld-dg —bighlbaf b \gmr_gb_  Khh[s_gb_
b ©f "bpbgkdZy ikboheh]by?2 FA Md]Zbgthkldllil\IRd_lJKholjoheh]bq_kdhf hi{s_kI\_ : : LhdZzj
i < FboZceh\ Ih” jmdh\h*klI\hf ;hjbkZ <ez#bfkjh
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hkh[b ~h ikboeZljbggh]h aZzdeZ”m \ mfhyhédm sth§blige]x glm hke[ iekey ijh\_~_ggy |
gZxlv €€ g_[_ai_qggm ih\_7~egdm?2 ©IhgyZdjbqgigih N dkdyjlbab JhkielZeeaZpey \ ij
eedZjkvdh]h gZ]Jey”m sh~h hkh[b A"hilyjgh€nazZlkelhkhaZgh ~h ki AZdhgm MdjZ€g
aZih[e ge aZoh”b m \bJey”e i_j_ _~"ZgoyZdjddegde mhihdhym?
hiedmgzf [ebavdbf jh"bqgZf qb ge_gZf kk¥qkkgh h[RAbeyd_j_jZoh\Zge Ihgdb ahjm h]J
dh\bf eedZjkvdbf gZ]Jey”rhf2 1Z \g_k_dagVygbfbh\emdpagefb i_j_dhgzZggyfb IZ %jmg
afeg "h AZdhgm MdjZ€gb ©Iljh ikboeZIgZgaidhphfh\lgne [Zae sh ekgm\ZeZ ~h ijbc
m a\fyadm a ijbcgyllyf gh\h]h DID MAQEEgWdjZ€gb H”*gZd i_j [m\Zggy hkh[b m

< h[lh\hj_gge \ayeb mqZklv j_lehgayMd}ZEdBgec _dki_jlgec mklZgh\e ickey :

GZ iblZzggy sh”h g_h[oe”*ghkle 1Z ~kpjhedg hikhd _jhaggy km~h\h ikboeZljbggh€ _
jh[{db ihjy*dm azZklhkm\Zggy aZagZq_"phxgbf klZzdhgb1R\KkI\hf g_ i_j_~[Zq_gh 1IZ
Mdjz€gb azZih[s'gbo aZoh”e\ ~mfdb khjmY jgadyidsX\ gwdébgb <e~"g_k_ggy aZagZq_
gZ~Zeb \eMih\enre jhaih”eebebkv gZklirighfilghgbh”m ~h ijbfmkh\bo aZoh”e\ f_~bq

AZ+ ljhlb + [_jm 1Zdh” } g_fh eb\bf hkdeevdb p_ [m”"_ Kk

Dhgdj _Igh g_\#ZzazgZz kzfec chlh kmle 1Z kmle ijbfmkh\bo aZoh”e\

GZ iblzggy klhkh\gh g_h[os~ghkleolZjZ\dIpjevglhklez \ DID MdjZ€gb aZih[s gb
\g_k_ggy afeg *h AZdhgm MdjZ€gb ©ijh_tkBqsdbbokdm \bdebdZgZ g_h[os"g-k
Ahihfhlm2 m al\fyadm a ijbcgyllyf gh\hdb DjID MuhZ€EYBZ <gl_j ke\ mgzZkgbde\ djbf
Amfdb k_j_" j_]ehge\ yde gZ"Zeb \eNipA¥YZé¢" jggiyh*»ebfdm sh”h g_h[oe*ghkle ijbe

ebkv gZklmigbf gbghf aZagZq_ghfm dhglbg]_glm hke[ JhkielZeeaZy
AZA ljhlb + \hfm ihjy*dm 1Zdh® g_fh eb\h j_Zeesam\ZIb
Dhgdj_Igh g_ \f#lZzaZgZ hkh[b g_ fh _ [mlb aZklhkh\Zgh h*"ghqgzZkgh

<Zjlh hdj_fh gzZ\_klb ~_yde dhf_glZje\lZ "p dhf_g\Cdp]lt€ijbfmkm ih\fyazZzgbo «a ]Jhkie
j_lehge\ MdjZz€gb klhkh\gh iblZgv yd<h[ilkbhbp2lfledpgl]h kiZpehgZjm

Lzd k_j_" egrbo [meZ gzZz~ZgZ ijhihalvphyZsijhhhabpeyfb j_Jehge\ MdjZ€gb |
ijhfe gh]h \ZjeZglZ \bjer_ggy iblZggyf_ighhi\Ziglhmb~eeblb m ikbosZljbgqgbo klZp<hg
\Zggy aZagZqgq_ghlh dhglbg]l_glm hke[Ziekegly R[2ZNgZgeyiZeZlb "ey gZ~"Zggy f_"bqc
ijh\_~_ggy km~h\h ikboeZljbggh€ _dkhlkhddh ydkzd\hmxlv gZ ikboeqge jhaezZ”b
\blJey”e \g_k_ggy gZklmigbo afeg "h gEj@fgamaZih[es\ede aZoh”b m \bJey”e ihfes_¢

i ©HKkh[b yde \qgbgbeb kmkieedbhikbhdealijbpghlh azdezZz”m \ mfh\Zo sh \b

Neyggy |IZ ijhcreb km~h\h ikboeZIljbgmni_adkdqgphbidhh_~egdm AZagZqZehky sh h
klhkh\gh ydbo i_j_"[ZqZ}Ivky aZklhkmRZgid} igdfm&ih gm\Zlbky ijZpe\ghdZfb fees«
\bo aZoh”e\ f_~bqgqgh]lh 0zZjzdl_jm \ Ihfk_gbXkeje Jehgh\ MdjZ€gb yde [jZeb mc
agZoh”ylvky i*” \Zjlhx fh mlv aZebrZibky_ggrfh\ZojZoh\Zgbo iblzZgv j_l*hg
ikboeZljbqgh]lh kiZpehgzZjm ~_ €f [meZ4d]b\g?® \vZikkr”e klhkh\gh g_h[oe*ghkl
“h\h ikboeZljbggZz _dki_jlbaz ~h fhfadtm \bggkkgagtgh aZzdhgh”*Z\kI\Z m a\fyadm
jer_ggy km”m sh”h aZklhkm\zZggy ~h gthdhhihDdb Mdhi€gb ahdj_fz afeg ~h AZdF
ijbfmkh\h]l]h aZzoh”m f_~bqggh]h 0ZjzdIOjijpit ikboeZljbggm ~hihfhlm?2 1Z jhajh[db

LZdh™ gzZ~ecreZ ijhihabpey \erg_klb azihkdhgena\Zohd'p aZagZqg_gbo m ki DID M
m \blJey”~e ihfes_ggy hkh[b *h ikbo*ZljHeqogdhllo aZdhZ2»in \
mfh\Zo sh \bdexqgzZxlv €€ g_[_ai_qgm ih\_4sgtik_fhiplragZg_gbo j_]ehge\ [meh \b
fmkh\bo aZoh”e\ f_~bqggh]lh oZjzZdl_jm IZmgdrklshyrhhfer*kgrlghkle gZ qZk ijh\_~_ggy h
afegb “h \e”rih\ergbo ghjfZlb\gh ijZz\h\Bd KAdta aZzklhkm\Zggy aZagZqg_gbo aZih[* gl

GZlhehrm\Zehky gZ g_h[oe~ghkle hfhYZYyAHh)hVhMNjgdgy ijhly]hf jhdm ~_1Zevg
om\zZggy j_dhf_g”~Zpec km”~h\h ikbo+Zlj\lnggh¢ ijdkibjdbaszklhkm\Zggy IZdbo aZih[e
sh”h j_"bfm IjbfZggy hkh[b i*" gqZke @Zkhkkigh\Z gjdy_~_gh]h ZgZeesam * \g_k_gg
Ah hkh[b aZih[s gbo aZoh”e\ \dZazZgdbfogm*klIrexqlhDazdhgh”Z\klI\Z



HjlZgeaZpey ikboeZljbggh€ ke

>jm]bf j_lehghf MdjZz€gb [meh \bkeh\bBkdhehhdidm midjZ€gkvdhfm aZdhgh”*Z\kl\e ge
sh™h \eMh[jZ  _ggy ihjy*dm azZklhkm\ZggyllgZgh{km]gbmID MdjZz€gb g_ i_j_"[ZgZehk
aZoh”e\ i_j "[Zg_gbo Kkl DID Mdja€Zg[-hgtkd aZzdhizre\ ijb jhaley”e kijZ\ ijh aZk
dhgm MdjZ€gb ©ljh ikboeZljbggm ~hihfbimRkhhba\gyatmeaf_~bqggh]h oZjzZdl_jm Lhi
gbf \g_k_ggy afeg "h gbggh]lh aZdhghi‘bZXlgl§y gdbrmkkdm f_ ozZgeaf |Z gZ ydbo ie"|

j_lhgm } g_~hpeevghbf \eNijZpvh\Zgh \ aZzagZq_ghfm j_]ehge"
Lj_lec j_l*hg gZihey]Z\ gZ Ihfm sh jl{ékmfhbpxab j_ameviZlb ijh\_~_ghlh h[]h'
aZklhkm\zZggy \dZzaZgbo m ki DIDeddpZE\Z @lZ]lihMG>1 KKIG m exlhfm jo«

gbo aZoh”e\ a”eckgx}lvky egkljmdpe}xh"@FZi\_gh gghxarbj_ghfm aZke”"Zgge dhe_]
gZdZahf FHA MdjzZz€gb IZ F<K MdjZ€gph€ Ijhdm)M2tmjb Mdjz€gb ~Zg_ iblZggy jh
j ©ljh aZoh”b 1Z hj]ZgeaZpexmad\sflye€ aZ + q_j_a ijbafm ~hljbfZggy d

dez”+\ hohjhgb a”hjh\fy c hj]Zge\ \gntigbrog+pZkigZhjbfZzgbo m\fyag_gbo IZ azZk
sh”~h azZih[e]Zggy g_[_ai_qgbf ~eyf § pmdawlBkkr{ jlyadPbey”"m hpegb\rb \erkmlgekl
kljz ~Zxlv gZ ly de ikboeqge jhaez”b? jZ]meadpakf #HAhkm\Zggy aZih[s gbo aZoh
KJKJ « \en j ©OH f_jZo ih "ZevgborkfnDID MdjZ€gb =_g jZevgZ ljhdmj
kh\_jr_gkl\h\Zgbx ikbobZljbgq_kdhc ihNhigh€g® \bkimibeZ a sgepeZlb\hx jhajh[db fe

Q_I\_jlbf j_]ehghf [meh \bkeh\e_ghghjfZdh\ghadglyyijz\h\h]lh ZdIZ ijh ihjy~hd \bd
sh~h gzZy\ghkle j_lezZf_glZp+e€ aZklhkmzZkldhk a\Zighdhghkm”rZfb aZih[s gh]h aZoh”m
aZoh”e\ m \bJey”e ihfes_ggy hkh[b "Heiskbpery hhhphth ikboeZljbgqghlh aZzdeZ”m \
azZzdeZ”m \ mfh\Zo sh \bdexqzZxlv €€\bdexaiZxglgnE€hd_[_ai_qgm ih\_7~egdm
Negdm m gZdZae FHA MdjZ€gb « \eltdj_fh \Zjlh a\_jgmlb m\ZIm sh m ki D
©ljh azZlI\_j~" _ggy ghjfZlb\gh ijZ\h\bo €dld nyfdigd*)\_heZf_glh\Zgh aZklhkm\Zggy ~\hc
hdj_fbo iblZzgv sh"h aZklhkm\Zggy ijbfmigh\bazatchr«\er*ghkgh hke[ yde aZolhjee
f_~bggh]h ozZjZdl_jm ~h hke[ yde kljZ tEabiZgB ikbo4qgvky ijh ©ihfes_ggy ~h ikboe
jhaez~ba Lzdh" ~Zgbf j_]Jehghf [meh aZZd2@ ot IZhCEddZZjkvdbc gZley”"2 <e~kmlige
ghjfz neyeZzZ o jZger_ f_oZgeaf ijZdlbggih\f9adipVvih\z ikbohnzZjfZzdheh]eqgh]lh e-d
gbc Ihfm a pvh]h iblZggy g_fZ} "hpeg¥Zfh&Zk Ngkrk\fggyy ~h [Zdbo hke[ aZih[e gbc
[m~v ydbo afeg "h “exgh]h aZdhgh”Z\Rhih\Tyam} esdZje\ ikboeZIlje\ hljbfm\Zlb ml

K_j_~i_j_jZoh\Zgbo g_]Zlb\gbo \e"ahh®m chkegvdth ydbo aZklhkh\mxlvky \bs_a
i_jrZ %ojmglim}livky gZ dhgkljmdlib\gecitipitgebpZ®sY*hsh”*h eedm\Zggy Pe |Z egre
fh eb\hkle 1Z "hpeevghkle jhajh[db ihjyZd&m dFklakkitzign\Zggy aZih[s gbo aZoh”e\ n
gy aZih[*s'gbo aZoh”e\ i_j_"[Zq_gbo kfles_gDQyDhMjbE h ikboeZljbggh]h aZdeZ"m
gb Z kzZf_ ebr_ iskey ijh\_"_ggy "hke<sh _\dgyegAdkddb€E€ g_[_ai_gqgm ih\_"egdm |
aZklhkm\Zggy IZdbo aZoh”e\ Ljb egre jylbgbrgb "hklZlgnyh]mex\Zggy G_h[oe”rgeklv
Zjilmf_glh\Zgh ~ecreb \bkgh\dm ijh \et&knalgl\ki g dgy ©lhjy*dm aZklhkm\Zggy a.
o*"ghkle \g_k_ggy afeg “h ghjfZlb\gh igZdhbdmo 2ZdIeb]lezy" ihfes_ggy hkh[b ~h ikbo
g_hJoerghkle jhajh[db ihjy*dm aZzZklhlkZ\dzegyym\d ZathgEo sh \bdexqzZxlv €€ g_[_a
aZih[s gbo aZoh”e\ m a\fyadm a ijbcgygldymyh®Hipjy2tdn ijh\_~ ggy eedZjkvdh]h gz
Mdjz€gb ihfbedh\h h[%jmglh\mxgb \eZk&m[bhg8im wdhe @Zklhkh\Zgh azZih[e"ge aZol
y\geklx 1Zdbo f_ozZgeafe\ m *_ydbo ghjfiZlp\yhgigg\lg\boedem\Zggy hiedmgzZf [ebavd
ZdlZo yde gZ[meb gbgghkle aZz~h\]h *dqbijpegyflly lgHE]la h[h\fyadh\bf eedZjkvdhbf
DID Mdjz€gb Djef Ilh]h g_ fh gZ \jZohidn\glkilgayprx*ih\er*gbo afeg "h AZdhgm M
j_]*hgm MdjZ€gb sh \e*h[jZ  _gZ \ gZiklboigalghggmhdphEhfh]ma& m a\fyadm a ijbcgy
©« "ZgZ ghjfz NeyeZ o jZger_ f_o0Zge®fl DjAMdjpgegb\edZagZgZ}Ivky [eevreklx j_]Jehg
ijZpvh\Zgbc Ihfm a pvhlh iblZggy g_sfft k\WApbévdghkleegZqgm ZdImZevgeklv "Zgh€
\g_k_ggy [m?v ydbo afeg ~h "exgh]h azlghph NZEKEI\\D¢ér gg-e

I17JKI?DLB<U BKIHEVAH<:GBY F?J 1J?K?Q?GBY KL:LVY MID MDJ:BGU 1J?>EH@?GBY J?=Bt}

K K M B YscloMmb $ KoH<BC

< klZlv_ ijb\_~_gu j_amevlZlu h[s_klI\_gghlh h[km A _gby ijh[e_f ijbf_g_gby f_j ij_k_q_gby ij_"ml
ijhp_kkmZevgh]lh dh?"_dkZ MdjZbgu BIlh]b h[s_kI\_ggh]lh h[km ~_gby ~Zggh]lh \hijhkZ ijh\_~_ggh]lh MGE
k Jez\gufb \g_rlZlgufb ki_pbZebklZfb ih ki_pbZevghklb ©lkbobZljby?2 j_]bhgh\ MdjzZbgu ijh*_fhgkljbj
b mi\_j"~_gby ghjfZlb\gh ijZ\h\uo ZdlIh\ ijbal\Zgguo mj_]mebjh\Zlv *Zggmx ijh[e_fm

Dexq_\u_ ketMheh\guc ijhp_kkmZevguc dh”_dk MdjZbgu ikbobqg_kdb_ jZkkljhckI\Z f_ju ij_k_q_
ijbgm~bl_evgu_ f_ju f_~bpbgkdh]lh 0Zjzdl_jz

35263(&76 2) 35(9(17,9( 0($685(6 $57,&/( &&3 8.5%,1( 5(*,216 2))(56
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7KH UHVXOWYVY RI SXEOLF GLVFXVVLRQ RQ WKH DSSOLFDWLRQ RI SUHYHQWLYH PHDVXUHV
UHVXOWYV RI WKH SXEOLF GLVFXVVLRQ RI WKLV LVVXH FRQGXFWHG LQ )HEUXDU\ E\ 8NU
LPSRUWDQFH RI WKH GHYHORSLQJ DQG DSSURYLQJ UHJXODWLRQV GHVLJQHG WR UHVROYH \
.H\ ZRU&WLPLQDO 3URFHGXUH &RGH RI 8NUDLQH PHQWDO GLVRUGHUYV SUHYHQWLYH PHD
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GZpehgZevgZ f_"bqgZ ZdzZ”_fey ickey”biehfgh€ hk\elb «f_ge | E

Dexgh\e kelgp\ZzZ*a\bgZcge kbimZpe€ j_Zdpe€ ~_az”ZilZp+s€ hkh[eb\h g_[_ai_qgZ ijhi
hkh[eb\hkle fZjd_jb "eZ]ghklbdZ iejhl_ogedb

GZ~a\bqZcge kbimZpe€ GK Z\ZjedjhA dZlgkl}hkbke+£'} ggy icjhl_ogede\ a\_"_gkt
h~rge}x ea gZcZdimZevgerbo ijh[e_f gZrWA kitmkhawligihZZggx | _jblhje€ dhebrgvh€ [Za
>hkblv kdZaZlb sh \«» aZagZq_gbo _dWljhfiZgnviglke\in”"§cZ\gh€ kem ' [b MdjZ€gb a ¢
ijhlylhf + jhde\ \ MdjZ€ge ihkljz ' "Behg[Z2ggy _ jh[el m k Gh\h[h]*Zg+\dZ <kvh]l
g Ibkyg hke[ a ydbo + aZlbgmeZsjRle_ohgkdlagbtle gheh\edb \edhf \eA A
} agZggh \bsbfb m ihje\gygges a ihi_j kgefb*dekvifddfkdez"Z\ “ jhde\  @h"™ ¢
jhdzfb Ibk 1Z exN_c \eMih\ergh _glgb gvhfiZn h[ly _gh€ kiz~dh\hkle gZ ikboeq
k_j_~ mkeo GK \"_ ijhly]lhf ifylgZ~pylb ghder\jetmipgm gZ "bkiZgk_jghfm h[eedm az
xq_ fekp_ aZcfzZxlv ih _"« IZ \b[mobaZa\vhjx\hjgylv
gZcihlm gerbc \g_khd m px kmfgm klZIbk|lBEdme€ & azZz~ZilZps€ J> m jylm\Zevgl

<e~rhfh sh hdj_fe \b”b ijhn_kecgh€ ifeyd&Vgheklgd_ikbohiZlheh]eqghx kbfilhfZlbc
ji_"[ZqzZxlv agZqgh \bsbc jbabd "ey “dhlaghehg»fgph\thyje\gy m \b]Jey”e jha”jZlh\Zghl
ijb eed\e”r"Zpe€ gZke+s"de\ GK q_j_a i_j aakRZidZoygy hkehfEbgb c Ijb\Zehkls kgm \e~gm
\h g [_ai_gqgbo mfh\Zo Ajhamfeeh sklkkogmnaagbdghhfhhegZkljhx i¢*\bs _gh€ neabc
ikboeqgh]lh a~hjh\fy ij_~klZ\gbde\ |ZdpZijdag_keedBeZ ihdhx® g_|_jieyghkle _fl
]jmi aZagZ} hkh[eb\h ihim gbo « qZklbevihikbh[miZgggy ¢gepeZIib\b iZkb\ghkle |
gZ fepgeklv >h 1Zdh€ Jjmib ©ie*\bs_ghjjh ifhpekgbdh]tZijm _gge i*\bs_ghlh L ]h
jbabdm?2 [_amfh\gh gZe_ “Zlv iejhl_ofgrebb <dZaZgZ kbfilhfZlbdZ \oh”beZ ~h kljn

M pvhfm a\fyadm iblZggy a[_j_ " _gdy &b djhpn kib\gdt 8 \biz~de\ Ijb\h gh ~
ijZp_a”~Zlghkle gZ[m\Zxlv agZqgh€ ZddimgavylghEkd >gegghla ih \biz~rde\ 1Z \_]_1I
ihabpec \bagZq_ggy 1Z afepg_ggy \e*ih\ergbbbijhndekeckbg”jhfe\
gbo a”e[ghkl_c sh ijhyleyxlvky kmdmigeRAZ gHoknzdgVvhgm hpegdm J> a”eckgx\Zeb
klecdbo eg”b\e"mZevgh ikboheh]egqgbdhxdjihdjihde @h]h gZzfb ©Kdjbgeg]m ikbohizZlIt

M k\elee \dZazZgh]lh klzZ} ajhamfeehxkpfiHhdeXgeki@ \bjb pvhfm \bagZgqZeb qzZklhli
Nee_ggy m ~Zghlh dhglbg]_glm 