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NHIJFU DEBGBQ?KDH=H IJHY<E?GBY WIBAHHLBQ?KDH=H EBFN
EHR:>?C B F?JU ;HJV;U K GBF

Ibhgldh\kdbc «B\_I g ijhn_kkhj dZn_"ju \_I_jbgZjghc f_~bpbgu DhklZgZcl
Jhkm~ZjkIN\_ggh]lh mgb\_jkbl_IZ bf : ;Zclmjkugh\Zz

Fmklzng F Dz ~\_Ilg Abj_dlhj DHN J=1 ©J_kim[ebdZgkdzZy \_Il_jbgZ
eZ[hjZlhjby2 D=B \ :ID FKO JD

7Zbk__\ =x:azZ\_"mxsbc hl*_ehf "bZ]ghklbdb DhklZgZckdh]h h[eZklgh]h nbe
©J_kim[ebdZgkdzy \_|_jbgZjgZy ezZ[hjZlhjby®d D=B \ :ID FKO JD

Kmoh\ Kt&Z]kkljZgl ki_pbZevghkOb < | _jbgZjgzy f_"bphgZzZgZckdh]h
JhknzZjkI\_ggh]lh mgb\_jkbl_1Z;5éImjkugh\Z
Kmrdh < ¢ kim~_gl dmjkiZ pbZevghklb <_l_jbgzZjgzZzy f_"bpbgZz
DhklzgzZckdh]lh JThkm~ZjklI\_ggh]h mgb\_jkbl_1Z bf : ;Zclmjkugh\z
Lceg

Hku fHfukl Z"Za&lZg J_kim[ebdZkidg~rZhKklZgZc h[eukug "Buekg"u EZeu
ZmjmeZjugwibahhlheh]byklk dfleecitkej k "@eZj ebfnZg]bl «g” »k IXfujugu
&J[ugmu Ih@bizZllZeui wdhghfb@rZegui”t «j [heZlugde® e _g]_g

gghlZpby

< jZ[hl_ ijb\_"~Z gwibahhlheh]by bgn_dpbhgguo [he_ag_c ehrz”~_c \ J_
DZazoklzg b DhklZgZckdhc h[eZklb >7Z9Z ih*jh[gZy o0Zjzdl_jbklbdz wil
ebfnzg]lblzzlzd _ keZzZ]Z_fuo wdhghfbg_kdh]lh ms_j[Z

6 XPPDU\

,Q WAKRUN LW IOGHIHWRR®MHLQIHFWLRXY GLVHDVHV RI KRUVHV LQ 5.

GHWDLOHG FKDUDFWHOLFSKIQHEWRIRWBQ&JIJDEVR FRPSRVHG DQ HFRQRPL

le_f_gghijh”mdlb\ghi IZd" _kihj kldhc iblZl_evghklvx \dmligh\kf\Z fdiz
Ib\gh_dhg_\h~klAeyJ_kim[eb®ZaKlbzg azZ&m _ggh ihewamkj_"~bkgZ gby fgh]bo
yley_IkhjZ~*bpbhggthig_klb ghc jElkevx kljZg [hevrbf kijhkhf > @
"b\hlgh\h~kI\Z Jhj~hklvx f_jbghf [eZ B gZdhg_p ehrZ”b fhiml b “he gu Kkl
khklhygby b [h]ZlkI\Z dZaZokdh]h dZpavyfb Ihg\Zeb”~h\ kbjhl ~jm]éog h[_a”h
I_gpbZevgu_ \hafh'ghklb jZa\bdhh Ig@mgex”_c b hkh[_ggh ~_I_c LZdb_ aZ[he_
dhg_\h”kI\Z h~gh]h ba hkgh\guo WbiiZlhggldBdtbdbc p_j_[jZevguc iZjZebg mfkI\_
ijhba\h”~kI\Z ~b_lbg_jdbodlih\ iblZgbyhklZzehklv ihl_jyn&& b aj_gby wibe_ikby &
gZ_c kljzg_ hljhfgu GZebgb_ [hevri]h dhebdhlhjuo ihfbfh f_~bpbgkxkibc j_Z
g_kI\Z _kl_kI\_gguo iZkl[bsguo dm]hANEgbb\ hg_gv \Z'gh kha”~Zlv ikboheh]bq_kdb
\hc hiul jZa\_~_gby ehrzZ~_c \k_h[shjl edgb gZklh ebr_gu \hafh ghkl_c ihec
[h\v d gbf ohjhrzy z~Zilzpby d f_klgufghhkth[s_gby kh k\_jklgbdzZfb b ~ey gbo
[_agh kl_iguf mkeh\byf qgZklh hi*ZergduazZhlgm ~jnmravyfZ®_c >ey wlkbocp_
\h’ guo bkjgbdh\ bkdexgbl_evguc kiphk @gZih\yl bgkljmadaldhhg\ \h”h\[hjZx
\ghj_gg f b \g_rgbo jugdZo gZ dhglsdm b [devgufb ~ Ivfb > @
fuk \k_gZjh”rgZy ex[h\v d gZpbhgZevguyZalblb_ hljzkeb dhg_\h~kI\Z \u”*\b]Zz
dedbqg_kdbf \b~rzf kihjlz [Zc]ZFZdhdgZj i _j\uc ieZg b p_euc jy® ijh[e_f \dexq.:
uk b 7j dhgghfm ijhdZIm tb\Hmpzafm | jbgZjgu+ f_ju ih ijhnbeZdlbd_ e_q_
e dh g\ kv i_j _q_gv p_gguo b [ghxmbebkgihj g gbx [he_ag c jZastbqguo w
i jki_dlb\guo gZijzZz\e_gbc dhlhju_ Jbte ghuf gbke_ b bgn_dpbhgghc iZlheh]bb
hlje_¢blv jZa\blb_ hljZzkeb > @ @Zr ~“hed_\k”~_j b\Zxsbo __ jZa\blb_ nZdlhjh\ LZ
eh kihkh[kI\h\ZIv bo jZa\blb\xlXgbhkhpih ~Zgguf hl*_evguo bkke_"h\Zl_e_c > @
< DZaZoklZg_ \i_j\u_ jZajZ[htdhgen \UkBh kj_"~b ehrz”_c j_]bkljbjmxikyf \ j_Kk
n_dlb\gZy |_ogheh]lby ba]lhlh\efgby ellth @jmp_ee_a e_ilhkibjha kZevfhg_ee_:
ev_]h fhehdz [b_ezdilZzevgdktmihjhrhdhI® _evgu_ ]Jh”u ebkl_jbhabhgpvZdp
brsm_]h gZ ijhba\h”klI\h mgbdZeV¥duo fhiypyhehrz~_c¢ jbghig_\fhgby kZi ful wibe
g_kdb p_gguo ijhAmdlh\ ~qlipdiphib_hllgm_kdbc ebfnzZg]bl Ijbgylh kgblZlv qglh \
lZzZgby Z 1Zd"_ e_q_[gh]lh dmfogZkdboafinlbg_kdbc ebfnzZg]bl ehrz~_c \ gZr_c Kkl|
b nzjfzp_\lbg_kdbo ijhAmktdIik\Zgguo g_ dzZd b \ [hevrbgklI\_ kljZg Kgh= ebd\b
gZ \gmlj_gg_f b \g_rgbo jugdZo > @ZK \WZ ~ef]h~Zo ijhreh]lh klhe_Ilby H”gZzd
Ihrhf m\_ebgb\Z_Iky m~_evgglegl_kbakemzb azZ[hZghy ehrz”_c wlhcgyh \
dhhjhc ba]hlzZz\eb\Zx!| jZaebxqduw_ igZ j_km[ebd_ b ih gZklhys__ 1\gkjfjnxl
pthgZevgu_ ijh*"mdlebdZ|l_kwud&ZjlZky ijZzdlbg_kdb _"_]h~gh > @ GZebqb_ hJ[s
“Ze "Zy rm md kmj_I| bg%sb_tkehu gbp k Jhkkb_c Dblz_f j_kim[ebdZfb Kj_
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:abb Z 1Zd _ ihklhyggtbgwitlhghllhj e gby ijhnbeZdlbdm f_ju bkdhj_g_gby Z

\u_ b ohaycklI\_ggu_ k\yalhfb b*mjmwl °~_ wdhghfbq_kdbc ms_j[ ggjbghbyglhc [h
fb 1Thkm~ZjkI\Zfb ijb\_eb dhijgpbkdaZ e_gvx
[he_\Zgby b \ DZaZoklZgbkhyw\x\' guo <ha[m~”bl_e_f aZ[he_\Zgby y\ey_Iky ~h

hlezklyo j_kim[ebdb \ gogZe~Zo ijhrevgh mklhcgb\uc d nbabqg_kdbf b obfbq._
ehlh klhe_Ilby wibahhlbqgnXdlblcedibf nZdhjzf ~jh " _\b~rguc J[VWRSODWVPID
AN c [ukljh jzkijhkljZzgbeky]b_ \j*"jimhguPQRXP dhlhjuc kms_kI\m_I \ "\me& nhjfZo
kljgu :dfhebgkdzZy lbekdZy :lujZmkdZlyp_ebZevghc g¢gZ iblZl_evguo kj_~Zo b
Dhd 1ZmkdZy 1Z\eh”"ZjkdzyZxKighg Ihdiddthc \ lIdZgyo [hevgh]h “b\hilgh]h =
kdZy h[eZklb < ihke_fygazZ[We \Zgb[u \u”_e _ggu_ ba ]Jghy b ]JjZgme _ fZlhaguo
j_]bkljbjm_Iky ijZzdlbg_kdb \h \k_o h[éEklyrodpZ]lehc h\Zevghc ebfhgghh[jZagh
r_c j_kim[ebdb glh mdZaulZ_1| gZ g_yw@Ab™ghlklvnhjf Hgb bf_xI ~“\modhglmjgm
\ I_jbgZjghc azZsblu \r_lgllgh hl”~_evgul[lrehgdm b qzZklh k aZhklj_gguf dhgphf <
hkbhh hiZzkguo bgn_dpbhgga®_[ch> @ I|hieZzaf_ gZoh”ylky \ ihklhygglgbb”\b
< dhg_\h”"q_kdbo k_evohanhjfbjdexgbylwy a_ jgurdb WIib ~ |Zeb ~hklZIh
DklzgZckdhc h[ezklb \ ]h m hnbpb&kevpghaebqgbfu \ g_hdjZr_gguo ij_iZjZIZ
aZ_ ]bkljbjh\Zgu ke_"mxsb_ bgn_dpighggdah\dhhgljZzklghc fbdjhkdhibb \ |_fghf
[he _gb [jmp_ee_a kZevfhg ee_a ebh&kl jbihla V4 HdjzkdZz ih JhEbda\kdhfm
ful b wibahhlbgc kdfnzglbl Ihke_~g_ihadaBey_ | jZkkfhlj_Iv ]jZgmeu \ pblhiezZaf,
[he_\Zgb_ \kiuogmeh \ halyd¥[j_ Jbk [ >\modggiymh[hehqdz b f_jl\u_
IMZ m k_fb ehrZz~_c ihebp_ckdh]\h dhdjghhidhddb g_ hdjZrb\Zxlky ;he_agv ihjz"°
NZ JZg__ [ueZ aZdmie_gZ ehrzZ~v ba&kZguo h[jZ\ghc kl_i_gb dh[uebp f_jbgh\
eZk ¢ j_kim[ebdb dhihj@Zybfhim b y\b _j [ph\ gh gZ$Z[hgbo ehrZ” _cjZRkha
eZkv bklhggbdhf \ha[m~bl_ey bgn_dphbb hl Ah e | @_j_[ylz ih~"khk@gB]h i_jb
P ev gZrbo bkke "mMEgBEgfZdbah ~h Ib f_kyp_\ [he__ mklhcgb\u _Ihjh*Z ¢
\Zlv \ha[m”bl_ey wibahhlheh]bx_ imiblbyad2j@Z aZ[he_\Z_fhklv
gby iZlh]_g_a b *“bZ]ghklbdm wlidhihh hkh[h hiZk
l]h aZz[he_\Zgby nhjfu _]h debgbg_kdh]lh ijhy\

7 RS P . Us [

Jbkmghd<ha[m~bl_euVWRSODVFDPLQR¥2@R _ba ]Jghy \ g_hdjZr_gghf \b~r_ Z |
ijb hdjzkd_ ih JhfZgh\kdihffan [

=jb[ ihgbdz_1 \ hjJzgbaf ehrz”_cllgy j_ &2 qgZklv bgdZikmebjm_Ilkyvigh_"bgb
g_hghdjZlgh ih\j_"~_ggmx dh™m pdiZZiggfib dZikmezZfb beb \kdju\Z_Ilky k h[jZ
kkZbgu jZgu gZfbgdb b ~j b ehdzé&bgbmflkyhysboky ya\ dhlhju_ aZkuozZxl \ \
ebmZlbg_kdbo khkm~Zo ih~rdh'ghc dieHigggdddhbhgq_d Z ih” gbfb ihyley_Iky m
khkli\_ggh dh _ Bgdm[Zpbhgguleli_jbh®Zy ]jZgmeypby < bgdZikmebjh\Zgguo
"h o f kyp_\ L_qg_gb_ [heghgbkdlhhguo ma _edZo djbilhdhddb mgbqgpth Zxlky n
aky gh_ JZaebqgzZx!l ~h[jhdZq_kI\_btdimx I bg_gb_ kmlhd
aetdzqg_kI\_ggmx nhjfu I_gq_gby ebfnZg]bla ZgZebabjm_fhc \kiurdhllwidlah

< f_klZo \g_"j_gby 1jb[ jZzafgh Z]lhikgbbnZg]blZ iZlheh]bg_kdbc ijfp_kk m e
\uaulZ_1 Jghcgh_ \hkiZze_gb_ \ \b"_ jZaebidggye aehdzZqg_kI\_ggmx nhjfm |_q_
ih \_ebgbg_ iehlguo ma_edh\ ij_bfmHd[jERh\Zgethkv fgh _kl\h ]Jghcguo Znlhdmkh\
\'\_jogbo kehyo ch\u Ji_b ]jm~ b kikgkkh\ b ya\ ih oh”m ebfnZlbq_kdbo khkm
b "jm]bo gZklyo |I_eZ QZklv ba gboihMhukthadhde IqZld_ gZ jZaebqguo mqZ
j_akkl_glghklb hj]ZgbafZ ehrKZkWZjZkl_ezZ Jbk b
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JbkmghdYa\_ggu_ ihjZ  _gby \Kipektheh\u m [hevghc wibahhlbq_kdbf ebfnzZg]blh

ehrz”~b KIlj_edzfb hif_gq_gu \kdjubug \kdjuluc Z[kp_kku h[rbjgu_ keb\gu _

lghcglgal _ggu_ ihjZz  _gby \ h[eZklb s]dbcguc dhgtxgdlb\bl b ya\_ggu_ ihjZ  gby
leza

Fghl]b_ ]Jghcgu_ nlkeémklebkv \ h[ IZIlheh]bq_kdbc ijhp_kk \ gbo jZa\b\Z¢
rbjgu_ ya\ _ggu_ ih\ _joghklb Ya\lu MhVkeewgth b aZzdZggb\Zeky h[jZzah\Zgb_f Jgt
lephdb_ djzl_jhh[jZzagu_ k mlhes_addfibkhd dhlhju_ \kdjulZebkv b hklZ\eyeb
ijbih~gylufb djZzyfb Ih~rdh'gZy de_l®Zl&Z[y Jghcgu_ k\bshb
hgmzZxsb_ yalu ldZgb [he_ag_ggu hl_dyudhf_gd \kdjulby maeu klZgh\bebkv h
ijhiblZgu Jghcguf wdkkm~ZIlhf Ygblu ébkherbfb BgdZikmebjh\Zghky¥ khkiZg Bk
|_evgh hkeh gyepbghcghc bgn_dpb_c Jjgdpwo nhdmkh\ \ ebfnZlbgq_kdbo maeZo g
\Zebkv “b~rdbf Jgh_f ~_ekh\V&[h p\_IZ kloh”"beh
djAvx b khijh\h"~Zebkv g_ijbylghk ]Jgb G_j_~dh \hkiZebl_evguc ijhiph kk jZk
Iguf azZiZzohf < ]Jgh_ ijb [ZdI_jbhehXdpZikdkhy gZ “b\hl ]~_ ebfnZlbg_kdb_ khk
bke "h\Zgbb h[gZjm beb kliZnbehdhddpbkklp\Zebkv \ \b”*_ iehlgwongh \u
Ihdhddb dbr_ggmx iZehgdm b ~jm]b_j#bdglyglwo ly ¢ Z 1Zd _ khijh\h " *Zeky hl_d

< iZlheh]lbg_kdbc ijhp_kk gej_~dfthrhigdb jbk Khklhygb_ “b\hliguo oZjzZ
d2bkv ]JeZzazZz gZ dhlhju_ jzZkijhkljZgjpabhkZen&v h[s_c keZ[hklvx hl_jdEfb ijh]
\_g@u_ ihjZ" _gby b Jghcguc dhgtxgdlbkBguibtkkom~Zgb_ f bglhdkbdZpb_c

kebabklu_ h[hehgdb jhlh\hc idqehklb ihBZ]Jgha mklZgzZ\eb\Zeb gZ hkgh\Zgbhb

exklgu_ ij _"ehizZlhqgu_ dhe _gghc kdekZdwilbbahhlhehpbqdd&lbdbg kdbo ~Zgguo

ih\_joghklgu_ iZoh\u_ helsfeu dhlhjuzlheh]hzgzlhfbg_kdbo baf_g_glgckk_jheh]

agdbl _evgh m\_ebg_gu \ h[tifitf\bfZelbo bkke_ ~h\Zgbc h[jZaph\ kulhjhldb djh

gu b [he_ag_ggu ijb iZeviZpbb fbdhkdhibg_kdwadkkm”ZlZ ba ]Jghcguo ya\
kH _j"bfh]lh mlhes_gguo ebfnhkhkm”h\
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JbkmghdYa\_ggu_ ihjZ> _gby dh b b ghhdde _IqZIldb \ h[eZklb dim[iZevghc
ebfnZg]blhf ehrZz~b hl_d fhrhgablhes gb_ ebfnZlbg_kdbo khkm”~h\ \ h[eZklb "b\
\kdjuluc Z[kp_kk \ h[eZklb fZdehdZ

ljb “bnn_j gpbZevghc ~bZ]glklbdhl bjh\_~ gby \ | jb&kZjghlZjguo f_jh
exqbeb kzi f _Ih~hf JeZaghcbdZedbbgijbylbc f ozZgbq hkegpaydz klihbfhklv A~ ah
ihklZgh\db JKD k kziguf Zglb]_ghf kul~klya azljzZlu gZ ijh\_~_gb_ I_dms_c b
\_@guc ebfnzg]lbl ik _\*hIm[_¢dmilem& exqbl_evghc » _abgn_dpbb hh mebdaz

kI\b_ djbilhdhddh\ pbb Ijmih\
E g _gb_[hevguo wibahhlbgZigdbf ebf
]blhf ehrz”_c \ \b m ly _eh]h |I_ck gby b hiz Ebl_jzZImjZz
ghklb jzkijhkljZzg _gby aZij_s_gh KZlu[Ze”bg : : Kh\j_f ggh_ khklh

;hevguo “b\hldugZqZe_ [he_agb yath dhg \h”~kI\Z b dhggh]h kihjlZz \ DZaZ
efh\Zeb Z azl_f ih"\_jleb m[hx LjmiuF@dghq i_j\hc f_"" highdipqg_kdhc dhg
Ih"beb iml_f k’b]lZgby k dh _c HklZgdbj IlppbikDhklZgZc =K

ihke  k'b]Zgby aZkuiZeb oehjghc ba\_klvx@b_g]Zeb_ \ = Dmfukhfk&zZbgl j_
asnhhgbeb ebkv njZzgpmakdb_ iZjnxf_ju Dhg_ \h~kI\
Ehrz® ¢ ih”hajbl_evguo \ aZ[haeh\@gpbdb kihjl DZaZakedglu <

b azZjZz" _gbb debgbg_kdb h[ke_ _"h\Zeb+&Z ~u_
"g_c¢c Dhgxrgb gzZ\_ku dhgh\lyab azZ]lhgu>m|j¢k g[Z \ D ;RkRibpgdalhd ba dh
kit _j"Zebkv [hevgu_ b ih*hajbl_evguluetn_&alZ fhehdZq kiI\_ ~ lkdh]lh iblZgby
[he _\Zgbx “b\hlgu_ hqgbsZebntphhab®hg \h~ki\h b dhgguc kihjl DZaZoklZg:
\Zeb g _j_a dZ "u_ ANg_c \ieAl® ~h ighiZlu < +K
gby aZzdexgbl _evghc ~ _abgn_dpbb DZjZglbkzkRggh\ ; O LblZj gdh G > JZa”"_
eb g _j a ljb f_kypZmhptke [hevgu\dhl'b digbgu Ney balhlh\e _gby gZpbhgZevq
guo ijh\_~ gby azZdexqgbl_ewvmghi@bb albg \uo ba”_ebc Lji K_fbiZeblbgkdh]h al
ihf_s_gbc b I_jjblhjbc Z 1Zd _ jhjim]blojbgZjgh]lh bgklbtméfZ :1Z L
jbylbc kh]ezZzkgh bgkljmdpbb +K
ljhnbezZdlbdZ k\h”blky d ijh\_~_gbx ijhlbhgldh\kdbc < B Kh\j_f_ggu_ Zki_d
nbezdlbqg_kdh]h dzZjzglbgzZ \gh\v az\ [deg@lg]lhcddhrz”r ¢ f Ih~"u bo ijhnbezdlbd
gihlheh\vy g "himsljgbfZlbafz dhfe_q_gby FZI _jbZeu i_j\hc f_""mgZjh~c
ie_HZpbb ehrz® ¢ ba [eZ]hihemqggmwo ghmqgiZdl dhgn_j gpbhklZgZc *
eyjguo hkfhljh\ ijhnbeZdlbq_kdh]h Kkkke_"h
\Zgby "bkiZzgk _jbaZpbb Dbkbdh\ L D JZkijhkljZzg_gghklv bgr
Lzdbf h[jZzahf wibahhlbq_kdZzZy pikhiggdd [he _ag ¢ ehrzZz® ¢ \ DZaZoklzg _
aetdZqg_kI\_gghc nhjfu ebfnZg]lblzZz gZgkZleaiZz f ""mgZjh~"ghc ¢@gjZdgghn
wddhhfbg_kdbc ms_j[ \ kmff_ ] bekb jlggpbb ihk\ys gghce Ibx DZldm]h
luk gZ h~gm aZ[he_ \rmx ]Jheh\nGBxBtjmtZlu L Bgnpdhggu_ [h
Imj_ wdhghfbg_kdh]h ms_j[Z ijb \ugen'dbgKuo
hanh\bl_evguo f_jhijbylbyo [he_
khkZ\beb azZljZlu hl \ugm ™~ _ggh]h mJ[hy
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Lceg
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deZkkbg_kdbfb f_Ih~rZfb HIf_q_gZ \ukhdZy wnn_dIb\ghklv f_Ih*"Z IPJ Z 1Zd _
f_Ih~Z 1IPJ ijb ha”hjh\e_gbb ihlJheh\vy DJK hl bgn_dpbhgguo aZ[he_\Zgbc \
h[eZklb
6 XPPDU\
,Q DUWLFOH FRPSDUDWLYH GDWOGREWX&b WPHHWHKORIG- K UMK/ XOW W LF P F
+LJK HIIHFWLYHQHVYVY PHWKRG RI 3&5 PDUNHG DQG DOVR XVDJH RI PHW
KRUQHG FDWWOH IURP LQIHFWLRXVY GLVHDVH LQ UHJLRQ RI .RVWDQD\
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i_g fuk ekl_i _jeled”qg%_ dee_]Zc |_fi_jZImjZz ~_ceg kmulZfua Kh"dZg kh
[ulZjugdbf_]_g*g :e I_je]_g_fek dejZ nhjfZkugzZ [ZBg ]J_ev”™eui 1Zjz
] ¢cZ[Z11ZZ Ib]_g "Zc~"Z kmf_g “ele "mmZedjug hjgZllIKkhguf_ gZlZjyrulu %
j_d Wlib~rbmf [jhfjzclug [Zjey_Z]dl ZAZjugnZ feg™_ljo_| hg®b _ [ l*g [Z
| _j~e ekujZj d_a” herZguf"Z |~ ] ueZme]eke [he?u yAdjeunrZyjeZggZg
k%¢d_k ZjgZcu aZjZjkua”Zeui mlbev]_degqgjedZf_jZdla*g hkui hgdrlee«]s

>GD we _dljhnhjZjZghazZkug [*] u”u fbg wejhdhhj a” 'dd _gg_g d_ceg
kizg d_e_ke rugu dhe[Ze |_fijZlmZku ] ev”e Zeui |ljZgkbeexflilghjbgZZkujui
| jZlu rugu u”uk kZeui Zeui hkeg_  yru IZjug "KZju ZjZlui kudBdug ]Jjb

fe “fuk [mn_jegcui dhe[Zgu 1Zic ahbZev~ujr_ hjgZeZkluj>u @

rZczZifbdjhlhegn i_rd_ lhen]ZjazZgu = evirkmj_ledg lea][_dl_keueZg

_jmg_ N_clg”?u l_rle drlees]e <l [he&kugZZeZj”u pbnjes \brchk* IjZgdbe
kz fbgmllZz Z1Zjhaz _jaZguzZthjhmfbgzhj Zjueu dhfixl_j» 'ged dhfixl_j]_
dceg_ "~ _Ideal] _gg_g d_ceg i_rl @i Zdujd rwd Hg¥W ke fugZelZj

dhpZgu rzZ&Zm Zjeu Z]ZjhazZgu K

Kmj_| 1F [jmpee_augZ |_dk_jhh3s g4b" k-
;jmp_ee_a”_g ZgudZju ZI1Zj A $~_[b_11_j
ire kugkZZg ru kugZzZ ~_cedgkugzh GZklz\e_gb_ ih ijbf_g_gBkbkkl_Kkl

gnb”_'dk_Id_g Zfe ¢]-Z1Zj*Z re ku |_fu ©;J@HF?2 ~ey ~bZ]ghklbdb [jmp_ee_z
gZlZg re kugZZ ~_cegh gb"_ 'dkl f_Ih~"hf ihebf_jZa@ghghc j_Zdpbb Fbgk_
d_g kmjatgneke g]ediZdHlyeu ewhaijh”® Jhkkhwbl\_j»
fZl _jbzenZj ;ZlujozZzgh\ F K Lhj_ozgh\ : : ;mj.

hjulugfruezZd_e_ hlujui d_a d_E4_Y9 : : F_~_Ih\Zz : D F_lh?™u ijh\_"_gb
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AZPu  khguf_glzZj kuji hjlZguh[t_de 6HOHFWLYH 3RO\PHIWLWIFrYH RQDIVQY/ D\ IRU
keg_g Z&Zwg kudZjru " %9_ ~_ ZmjmeZj"HWHFWLRQ RI OWRICGBWYP®XEVS O0\FRL
_jl_ "bZ]lghklbdZkug <kdZ fZdugmeesddHV 6&9HWLFURELR® <« 3
[J_"e > @ Ehimoh\ E < Wc”_evrl_cg F < 1PJ
debbq_kdhc fbdjh[bheh]bg_kdhc ~bZ]ghkl
EZhjZlhjgZy "bZ]ghkRdz <
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DZcui[Zc ; ;»\_|I g azZf_klbl_ev gZqZevgbdzZ MijzZ\e_gby k_evkdh]h ohayck
DhkkgzZckdhc h[ezklb

Fmklznbg ; F d \_Il g ©DhklzZzgZckdZy bkg&mdqgBl_evkdzy \_I_jbgZjgzy
klZzgpby2 nbebZe LHH ©DZaZokdbc GB<B?2

Lmfmjabg MKfZ]bkljZzgl ki_pbZevghklb F = <_Il_jbgZjgzy f_"~bpbgZz
DhklzgzZckdh]lh JThkm~ZjklI\_ggh]lh mgb\_:jkBEclhzjlbdgh\Z

FmklZnbgz KzDfZ]bkljZgl ki_pbZevghklb F *+ <_|_jbgZjgzZlkZzgbZljby
DhklZzgzZckdh]lh JThkm~Zjkl\_ggh]h mgb\_jkbl_1Z bf : ;Zclmjkugh\Zz

Lceg
>bZ]ghklbdZguh¥ju |_ogheh]lbyeu wd¥iLkkkjLgtherZgmf_g [Zaz _f_k
rzZimZrue@zjr"2z2dugu IbLf"L k@&uwjm rZjZeZju fZe [Zkuamujll_mLg” _JugdZj*u
Q@k&ZjlmZ YmLjfdLg™Ld [_j_"L
gghlZpby
Wnn_dlb\gu_ ha”hjh\bl_evgu_ f_jhijbylby \ g_[eZ]hihemgguo ohayc
ijbf_g_gb_f \ukhdhl_ogheh]lbgguo f wh&hj\_kkbZ]ghklbdb iha\heyqgblagvgh
khdjzlblv aZljZlu gZ bkke_~h\Zgby ih]Jheh\vy kdhlZ
6 XPPDU\
(ITHFWLYH KHDOWK LQWHUYHQWLRQV LQ SRRU KRXVHKROGV ZLWK KL
VLIQLILFDQWO\ UHGXFH WKH FRVW RI OLYHVWRFN UHVHDUFK

Hrgbf ba ]JeZ\guo a\_gvié& dkdhky _~bgkl\_gguf \ha[m~bl_e f [he_agb b
ijhlb\he _cdhaguo f_jhijbylbc y\ey Ikyj&\heh ij ~r_kI\m_1| ijhyle_gHk RkZfh
j_f_ggZy b lhqgZy *"bzZ]ghklbdzZ azZ[he[he&ZglZybBke _cdhahf GZ hkghYfulbwh]h hid
kerh\Zgby ijh\h”~bfu_ \ h[eZklblBdZ]greb jZajZ[hlZgu k_jheh]bghkdkB*_

b ijhbnbezZdlbdb e_cdhaZ "b\hliguo bfB& hlpwyfle gby Ibgmjh\Zgguo <EDJK b
gh_ agZq_gb_ ~ey \_I_jbgZjghcddzZmiblguajzdhlhjklZzeb bkihevah\zZlv ‘%ey \uy
db ggby wibahhlbgq_kdhc kbImZXpbhbybly ijh

< Il_g_ghhe__ k_fb"~_kylb e_I khijhlb\he_cdhaguo f_jhijbylbc
f_gb mklzZzgh\e_gby i_j\h]h kemqgzZy e_cdh&Bedjggh_ klZz*h dhjh\ DhklZzgZckdhc h
ghh jhlzZlh]h kdhlZ hlkmlki\b_ f_Ih "HbjgadggZ2qgZeh I_dms_]h ]h"Z ij_"~klZ\e_gh
ijb’bag_gghc "bZ]ghklbdb b g_ba\_klgko MEdthZfb bbajh”~klI\hf fhehdZ k\ur_
efbg_kdbo nzdlhjh\ ihyle_gby [he_agb RkukZdhgg >hey ijh*mdpbb “b\hlgh\h”k
"_ijh*he bl_evghklv "baghkilhifin\h  ij \urzZ_|I hl h[s_]h h[t_fZ koévkdh
\Zeb debgbg_kdhfm b iZlheh]lhzZgzZlhapkl\kdghrhh ijhba\h”~kI\Z Baukdb\Zxlky \I
ijhy\e _gbx [he_agb Wdhghfbqg_kdbcfmghjlb\ b j kmjku ”~ey [he__ bgl _gkb\g
g_E4dhihemqguo ih "Zgghfm azZ[he_\Zjgblhlyhljzkeb ih fgh]lbf gZijZ\e_gbyf ijhb
gZo ~“hklb]Ze h]ljhfguo \_ebgbg mkliZgMiel\gguwdhligh\h?q_kdhc ijh"mdpbb b mer
aZ kqg_I kljZzoh\uo \uieZl b iZ\rbo "b\gdguo AZq_klI\Z
1Zd_ mlbaethjh\Zgguo Imr GZmqggh_ bkke HAgbf ba dexq_\uo gZigA\¢Zagtb
\Zgby aZ bkl_drbc i_jbh” hklzZ\Zebkv Ipd gbaklgth\h~kI\Z \ p_ehf yley_ ibkky [eZ]h

mijhg emb_ie_f gghlhzbld} klygkdbo ohayckl\
<1l _g_gb_fgh]l]bo ~ _kylbe Ibc d zjbfibgZfqgZklgh]lh iyM\ithj bgn_dpbhgguf
\hgldgh\ _gby [he_agb hlghkbeb |_ bZEabgjguf b g aZjZaguf [he_agyf “b\hl

hkb_gghklb hdjm Zxs_c kj_~u oZjzdlgpda¥gy “hklb _gby wlhc p_eb g_h[oh”~bfh
e gby gZke "kI\_dghkKlviml _f JegbzZz dh_ 1]jZfhigh_ b kh\j_f ggh_\ | jbgZjgh_
g_H#hlh ZgZebaz klz” ij_"ijbgbfZebk\wkeimbyZago _ "b\hlguo iheghp_gghjh b ghjfb
hahh\blv ohayckl\Z azZ kq_ | 1Zd gZ&zagh fudhjfe _gb_ b kh” _j Zgb_ j_Imeyjc
e_dmhmklhcgbl\uo k_f_ckl\ Zgéba h[f_gZ \_s_kI\ k\h_¥jy fb dgldnk
HArgZdh wlhl f_Ih® jZajzZ[hlZggut_lgZy dbZ]lghklbdZ ijhnbezZdlbdZ hkljuo b
pthg _jZfb gZmqguo ahhl_ogbqg_kdbo mlgjkdbogbgn dpbhgguo [he alyp cgd@ ~h
\ ie_f gguo ohayok g_~Ze h 'b”"Z fudgb bliphh\Zgb_\ | jbgZjgh]ihheaZqby
amvZlh\  H[gZjm _gb_ \ha[m”bl_ey \bdhjcsdhaZ fhehqggh]h kdhlh\h"klghklibqgZk

djmgh]h jh]ZIh]lh kdhlZ \ ]h~ e b mfklzdghk\_klb gZ g_I “hklb]gmlu_ ~bkylbe It
gb_ _]h wdah]_ggh]h ijhbkoh kRlwpbymith®edphb gZgbgzZgby
bkdxgbeb gzZke_~klI\ Jggmbbq_kdmjx < j_kim[ebd_ DZaZoklzg \ Ihf qbke_ b

NZgm ~Zgghlh azZ[he_\zZgby d2lghg_IZggbkdhc h[ezZklb baf_gbebtkg _#wdhgh
ihN\_j°~ gh qglh h[gZjm  _ggucewywjmk y\
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highr_gby  kh\_jr_gkRyn “b\hlghrg_k ljb jzajz[hld_ I_jki_dlb\ghc ijh]jzffu
dZy hljZkev [hjv[u ih bkdhj_ g _gbx e_cdhazZz \ ohayck
gZeba "Zgguo ihke_~gbo plzew hgbhoh”bfh ij_~mkfhlj_Ivifbylby h[_k
gZy \_|l_jbgZjgZy klZlbklbdeibyp_khh i_gb\Zxsb_ mkljZzg_gb_ wdhghfbq_kdh]h m
fm b ]_fZlheh]bg_kdhfm bkke_"h\ZgbpfkdjojiZphlttbkhdbo ijhba\h”klI\_gguo ihdZaZ
jh1Zlhlh kdhlZ gZ e_cdha gZ]ey”~gh likedZaudvhlgh\h”~klI\Z
glh ~h\hevgh agzZgbl_evgh_ jzZkijhkljzg_#gbh \j_f_ggh_ \uyle_gb_ b k*"ZqZ gZ 1
kl2Zo ijboh”blky gZ ~"hex ie_ftgguo kim[hevguo ih djh\b dhjh\ \ jZggh]b]_fZlh
Ih\ Ih DhklZzgZckdhc h[eZklb ih khkdh¥@lexk§Z*"bb aZ[he_\ZgbywlbkhihxqZ
JhramgdpbhgbjmxI| Ijb ie_f_gbklov himohe_\h]h ijhyle_gby [d®mZagb mll
aXh~zZ ih djmighfm jh]Zlhfm kdhim phHIm®bb ihjZ"_gguo \gmlj_ggbo hj]Zgh\
DZjezZ FZjdkz? DhklZgZckdh]Hdjgkagtzgyz >ey khojzZg_gby ] _ghnhgtiAa™mkhdh
kl_gZy ihjh~rzZ LHH ZEKhkdh_2 :meblb\guo k_f_ckl\
dhewkdh]lh jZchRgZZmeb_dhevkdzZy ihjh~Z b\ ihjy*d_ bkgexby [hevgybdiem
LHH ©Dexqg_\h_2 DZjZkmkdRBR]hdaZohglZevgudmohklhcghgh\ hklzZ\eylvjgZ i_
kdZy dhlheh\Zy ihjh~Z b h~"bgzZ4pglv *ej_d_ \g_[eZ]hihemqgghf ih e_cdham klzZ"_
guo alyckl\ J=DI ©DZzZjzZ[ZeudkdBh khéveZ k ihke_"mxs_c k"Zg_c bo gZ fykh
axkN _ggZy hiulgzZy klzZgopjiixkigZy kl_igzZy k_jhihablb\guo |_ehd \ujZsb\Zlv \ bal
ihjhrZ LHH ©<bdlhjh\K&D12 ©Hiulgh ejh\Zgguo mkeh\byo ~h \hajzklzZz g_l_e_c
ohayckl\h AZj_gqgh_2 H:H ©AZjya+xLHHhylabyg_[eZ]hihemqgghc ]jmiiu “hcgh]lh Kl
relug a H:H ©K_\_j2 bkdepabjm_Ikyh _1h ebd\b”"Zphbb
gZ \ujZsb\Zgbb q_jkhhc ihjh”~u LHH ljb wlhf ij_~klZ\ey_lkyh\gaf ih
©>hk 2 ©ODjufkdh_?2 ©DZzjzfdhaBoBdmxmgzlv “hihegbl_evgh_ dhebqg_klI\h fhehdZz
[_LeAheh\mx ihjh"m Z LHH ©:]jhnbjfZhfkb\A kj_~b dhlhjuo g_fZeh ij_"klZ\bl_e._
kdh_2 b LHH ©O<hklkd pbZebalkm gZ \ukhdhijh"mdIib\guo k_f_ckl\ Bkihevah\zZ
jZa\_~_gbb Zmeb_dhevkhc ihjh?ru JwlahlrevildhifkI\z ~ey j_fhglZz g_[eZ]hihemq
bkk_~h\zZgbb ihdzZglheb ih~"Z\eyxs_f dhmiu dhjh\ g_kdhevdh ijh*e_\Z_| kjhdb il
elg _kI\_ ie_f gguo ohayclhRIjiBEYZg gh]lh bkdhj g _gbwz \cdlhayckI\_ gh b]ljz_|I
e_dha djmigh]h jh]zZIh]l]h kdhlZ hl kmé&_kI\_ggmx jhev \ khojZg_gdth_b ij_mf
glh mdZau\lZ_1 gZ ~h\hevgh kelibgmxybwiBaghnhg”rZ \ukhdhijh~mdlib\guo k_f_ck
g_dmx kbImZpbx AZ[he_\WghbjhazZj_ih\ur_gbb ijhba\h~kl\_gguo ihdZazZl_e_c °
gh kj_~b dhjh\ b I_ehd klzZjr_ <fkWwp\Algh\h”*kI\Z b g_dhlhjhf mf_gvr_gbb wdhgl
ab k q_f \hagbdZ_1| g_h[oh”~bfhlkdb jwa@jzdh]h ms_j[Z
j_ZebazZpbb dhfie _dkguo f_g¢higpyhb”™h
jhle_gby hl <EDJK \ DhklzZgZdlbkdhc h[eZk

M>D

BKIHEVAH<:GB? WE?DLJHD:J>BH=J:NBB
>EY >B:=GHKLBDB ;HE?AG?C K?J>P: M KH;:D

DmezZdh\z EBE K \I ¢ Ahp_gl dzn_"ju \_l_jbgzZjghc f_"bpbgu DhklZgZc
Jhkm~ZjkIN\_ggh]lh mgb\_jkbl_IZ bf : ;Zclmjkugh\Zz
Deur[_dh\zZz D :fzZ]bkljzZzgl ki_pbZevghklb F *+ <_I|_jbgzZjgzZy f_"bpbgz
DhklzgzZckdh]lh JThkm~Zjkl\_ggh]h mgb\: jkBEkIhZjlbdgh\z
Lceg
Fz&xezn"Z "_ge kZmwelldljhdZj*bh]jZf$K_dderl_jetkugu¥g j_dl_g sfem?2e
| tkeeetyugZ™u klzZg"Zjllag” d_clee]_g

gghlZpby
< klzZlv_ ij_t™&\e_gu ihdZazZl_eb we_dljhdzZj*bh]jzffu m a”hjh\uo kh[Zd ij_"e
kihkh[h\ hI\_~_gbc hl k_j*pZz klzg~Zjlguo b mkbe_gguo

6 XPPDU\

7KH SDSHU SUHVHQWYV WKH SHUIRUPDQFH RI WKH HOHFWURFDUGLRJL
WR OHDG ITURPWKHWWBQGDUG DQG UHLQIRUFHG

AZ[he_\Zgby k_jkhoghtbklhc kbkY ggtkhkm~bklhc kbkl_fu gZklmizZxl ~“h\hev
fu m kh[Zd aZgbfzxl h~"gh ba \_"msboh#dH kj_ @ KhleZkgh Zf[meZlhjguf "mjg
"b \gmlj _ggbo [he_ag _c¢ g_aZjZaghcgavibth efh]alx ]h~u [ueh kh[Zxk
> @ Debgbg_kdb_ ijhyle_gby fgh]bi&Zlbahglbo K bj"_ dgotkm~bklhc kbkkffu
"m [hevrbo dhfi_gkZlhjguo \hafh 'ghKEZ[ed® j
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LZ[ebpZ KIjmdImjZ \gmlj_ggbo g_aZjZaguo [he_Aagl ¢kkddygght debgbd _
D=Mf : ;Zclmjkughaz 11

K_j~_gn . Ibs_\Zjd >uoZ | Fhq_
kKhkmkitZy | _q_g Egll(}gfz,y \Hgf—kgl\ | _evgzly | _evgzl iheh\zy<k_Jh

he_apbkpkl fz T Vs Kbkl f4 Kbkl fZ4 kbkl f2

=h™u| [k Ik Ik Ik Ik [k [k [k

Qbkelh gbkeh [ gbkgh | gbkeh gbkeh gbkah gbkah gbkeh

<k _H

Ilhwlihfm ihfbfh 1Zdbo IjZ"bpbhgdb&jZffm kgbfZeb \ r_klb hI\_~ gbyo Ij_
Ihh\ bkke_ ~h\Zgby [hevguo “b\hlguoklZfZdlgko > @ b lj_ o mkbe _gguo > @ h
fhlj iZeviZpby ZmkdmeviZpby b i_jdmkkbey ijb

f_gbeb IZd 'hihegbl_evguc wdZgHjph Ljb klzg~Zjlguo hI\_~_gby dhHkdhg_q
jZnbqgq_kdh_ ebkKWh\zZzgb_ F_Ih" wi&jdljhc

"bhRjZnbb y\ey_ Iky gZb[he__ ~hliklmiguf HI iykl_c ]Jjm”~guo dhg_qggh&b ¢ meZz
ijb fe_fuf \ " _~g_\ghc dekdbc ijZzdzxiky ihl_gpbZeu \ha[m ”idx8k_j"b_

Ibd_ >ey wlh]h g_h[oh”bfh agHBlv nbalHhl iyklb ijZ\hc Jjm~ghc b iexkgu e_\h
]bg_kdbinkhbfu_ghjfu ihdZazZl_e_c¢c WDZWNrey dhg _gqghklb ihl _gpbZeu \ha[m ~_
kthiI\_lklI\mxdh \b~Z “b\hlguo HAgZehhlh b ijZzZ\h]h "_em”hqgdh\
"hkmghcgzf ebl_jzZImj_ 1Zdbo ”~Zgguo "ebl iyklb e_\hc ]jm~ghc b iexkgu e_\¥f
kh[Zzd fu g_ h[gZjm beb kdb&ZgbglZah\hc dhg_qghklb ilkelu gobhlh ~ _em
i_j_ghk dBo ihdZazl_e_c k “jm]bo iehhunyZguo
k gfoghc lldp agby kh\_jr_ggh g_~himklbfLjb mkbe_gguo h~ghihekkdugbyl
\\bAm mibbh]bg_kdbo ZgzZlhfbg_kdbo hl bjihgbgghkl c
jZ&lbc f_m \b"rZfb D9/ mkbe_ggh_ hI\_~_gb_ hl e_\hc i

Myblul\ZydPmZevghklv \hijhkZ p_evRggZ2 dhg_qghklb pbEkew \ha[m ~_gby
rbo gZmqguo bkke_ ~h\Zgbc [ueh hij eMtec gibeliz\bgu k_jrpZz
\ZibzZzglZ ghjfu ihdZazl_e_c WD= m a”“hjh\u»9khmkbe_ggh_ hI\_~_gb_ hl ijZ\hc i_
[Zd Bkoh”y ba p_eb \bebhiklZ ~ kh[hc *g ¢ dhg_qghklb pbizhiédug \ha[m ~_gby
ke"mxsb_ az~Zqb ijZzhc iheh\bgu k_j~rpZz

Ijh\_klIb klZIbklbgq_kdmx h[jZ[hldm ~Z9) mkbegly_ hI\_~_gb_ hl e_\hc az”

gguo h kh[ZdZo k azytib KZjgwmbhkhkm g_c¢c dhg_qghklb ihl_gpbZeu \ha[m ~_gby
Abklhec kbkl_fu ihklimib\rbo @Zhjgffen g_c kl_gdb k_j*pZ
ijb_f \\_l_jbgZjgmx debgbdm DhklZgZckdhjhamevIZl_ gZrbo bkke_"~hdZgbc iher

krvzjkI\_ggh]lh mgb\_jkbl_1Z az ] gu ke_"mxsb_ j_amevlZlu I|Z[ebpZ
JZajzZ[hlzZlv f_Ih~"bdm kgyrlbyy b jZk lhemq_ggu_ gZfb j_amevIZhZ bkke_
jh\db we_dIljhdZjrbh]jzZffu gbc ih”M\_jlZeb KklZlbklbq_kjdHd_hjgZz
<ul\_klb \Zjbzgl ghiffdZzazl_e_tW<F 0 ih kms_kl\mxsbf jgjh]
WD= m a“~hjh\uo kh[Zd fzf

Bkke "h\Zgb_ ijh\h”*behkv gZ)\_ | _jb >Zggu_ hiulu ifth\gu \ ijhbakh”
ghc debgbd_bb=M;Zclmjkugh¥k ]h \gguo mkeh\byo qlh ihalhey | k& eZlv ke
hiuZo [ueh bkihevah\Zgh kh[zd jZslghituvdhéu
b jZg@hihjh~rguo ijb[ebabl_evgh h~ghlh \h&_j»_gddhkm”~bklu_ aZ[he_\Zgby kj_
jZRZ b \_kZ gZoh”ysboky \ ijb[ebal ksnj@ld bf_xI f_kljphA_]JbDhklZgZ2hkb
hrlgZh\uo mkeh\byo dhjfe _gby b kh%1bljZZgby d gbkem h[kggdb\Xh[Zd Kk
Lh Ik fh™ _ebjh\Zebkv \k_ mkeh\by Agyyllyldbfb g azZjZagufb [he_agyfb
glHu ihemqgzZ_fu_ ihdzZzazl_eb WD= [ueb dH&y jZkrbnjh\db we_dljhdZj*bh]jzffu
fh gh [&@__ h[t_dIb\gufb m kh[Zd g_h[oh”bfh bkihevah\Zlv ihemqg._
Bkihevah\Zeb we_dljhdZj*bh]jZgZRrREabheh]bg_kdb "himklbfu_a&jfu ihdz
eur WD QL2 k | _ieh\hc aZibkvx KdhjhkdvWalZ= m wlbo “b\hlguo
ibkb khkkedez ff \ k_dmg m d&g_dljh
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Ebl_jZImjz >hfjZzq__\ = <gblfbb b [he_aghb

S_j[Zzdhy G I F_Ilh*bq_kdh_ mtiZdedZZgbBZ m ehrZF_cGZmdZ k
ih we_ddzj*bh]jZznbb kdheovhaycklI\_gguo QzZah\ ; B Jmdh\h”kI\h ih dZj*bheh]t

“b\hlguo b ilblpjhbpd k F F_~bpbgz k
> Jlyjv = Y We _dljhdZj*bh]jZnbg_kdBmeZdh\Z E K We"bdijjinddj k
AbZ]ghklbdZz F_*]ba k dZy ~bZ]ghklbdZ aZ[he jYp@béhfZrgbo

Q_[hlzj_\ < ? Hkgh\u \_I_jbgd\dhguo DhkliZzgZc D=M Eftimjkugh\z
we_dljhdzZjrbh]jzPRaZgv k k

M>D
IJIBOQBGW:,HE?<:?FHKLB B IJHNBE:DLBD: >BKI?IKBB L?EYL

Bkz[z_\ : @ d\Il ¢ "hp_gl dzZn_7ju \_l_jbgZjghc kZgblZjbb DhklZgZc
Jhkm~ZjkIN\_ggh]lh mgb\_jkbl_jZchfmjkugh\z

Lceg
k@ julm “c_kegtauemuf_g kbizZllZeZlugZ tiZg faZmeZp"amjmuaZmeZj u
Abki_ikbyku [heui [Z[ueZ®py kKjm~Ae[ejegre gi*_je ereg”_ ¥ogupZmeZji e _ke-

¥ © |_"eIBDi [2n fg_ Zz&@&Z g ujm Ujle[ege[rauemu Zmjmg rlea]e k_[_il_je [heui
[Z[ueZu muaj_ld [_jmled [Z2n"~u ZglbkZgblZjbyeuw¥Zcu r_dl_g luk @«@geéZm
Ttg_ 1

gghlZpby

>bki_ikby [he_agwgh\hjh ™ _gguo |_eyl \ujZ'  _ggZy \ jZkkljhckI\_ nmgd
ibs_\Zj_gby >hey | _a&&[lhe_\rbdki_ikb_c \ I_g_gb_ i_j\uo ~g  hKlbdgbl

Hkgh\gufb ijbgbgZfb [he_agb yl\eyxlky gZjmr_gby j “bfZ dhjfe_gby b k
j_"dZy \uihcdZ fhehab\Z ZglbkzZgblZjgu_ mkeh\by kh”_j Zgby i_j _hoeZ ~_gby

6 XPPDU\

'\VSHSVLD RI FDOYHV LV D GLVHDVH RI QHWZHERUQ MXHYBVVRHWGHK LR/
7TKH QXPEHU RI FDOYHV ZKLFK VXWWHU IURP G\WSHUVLD GXUWKH WKH
SULQFLSDO UHDVRQV RI WKLY GLVHDVH DUH ZURQJ IHHGLQJ VKBUBREH PL
FRROLRJ HW

Kha~Zggu_ q_eh\_dhf bkdmkklI\ "&bgu ggokb nmgdpbbg b jh™* gb_ “bag_
eRAby ~Ze db hl _kl_kI\_gguo ijbjh~rgummkhWwgh]h ijbieh”rZ ;hevrh_ \gbfZgb_ ¢
expbhggh \ha”_ckl\mxsbloy\eZ gp_ \k_lj]gbaf fZI_jb b ieh”"Z hdzZadZkijbg_
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ylgu_ wdheh]bg_kdb_ mkeh\by kms_kI\G\&ylhyu_ Z\lhju h~rghc ba hkgh\guo ijl
I_greh]lbg_kdb_ klj_kku qj_af_jdzZy wykde ickkh\h]lh azZ[hel \&@ghby‘bki_ikb_c
pby jhrb\rboky hl \ukjhdmdlb\guo dhjh\ kqgb
< ihke_"gb_ ]h~u jZa\blb_ k_leaxkdhbknmgdpbx kugm gh]lh ibs_\Zj_gby
ohwklI\Z g fukebfh [_a dZq_kI\_gghbfiggh gbadbc mjh\_gv k _dj_pbb ~_em”h
hp_gdb Nk _pbdeZ ijhba\h”kI\Z ijh*mdkinN"dZb h[mkeh\e _gguoazZd]hkxfb b bgl_g
\higRh&I\Z hBf ba ij_iylkl\bc gZ wlhfkBgmx w\ZdmZpbx g_i_j_\Zj_ggiihh kh"_]j
Ib y\eyiky rbjhdh jZkijhkljZzg_geh\ZazZTh \ "\_gzZ*pZlbi_jklgmz@brdm
gb_ gh\hjh™~_gguo Nhbekil ikby Jy~*bkke_"h\Zlc é&u”_eyx| Zmfling f
>bki_ikbyjZzkkljhcklI\Vh ibs_\Zj*gbygmx "bki_ikhZxalb\Zxmky \ j_amevlZIl_
[he _agv fheh”rgydZ g_hgZlzZevghlrllhki_jbhtlXby nzZdlhjh\ Zmlhbffmgblb[ltZze bk gk
i_ikbygh\hjh ™~ _gguo I_eyl \klj_qgZblkyahhlZgguo ebfnhpblh\ Zmlhbffmgh]eh[mebc¢
frms _kl\. gghh djmiguo “b\high\hrgq_kdbfddddhb fZdjhnZ]hlhkimiZxsbo gh\hjh
aykl\Zo >hey | a&dflhe_\rbo ~bki_ikb_%_guf dheehkljZzevguf iml_f Zmlhbffmgg
|l g gb_ i_j\uo ~g_c "bZgbb\higm "bk_ikby \hagbdZ | ijb gZebgbb Jem[hdbo
g_kdbo n_jfZo ~hklb]z_I Ms_j] r_gleh[f_gz \_s_kl@
ijbglgyfuc ~zZgguf azZ[he_\zZgb_f \ujZz GZjmr_gb_ h[f_gZ \_s_kI\ m kl_evguo
"Z_lky \ jdhaf kgb _gbb \hafh ghkjhc \hk\ g_ihkj_~kI\_ggh hljZz Z KhkklhgyZgbb
bahX&I\Z ifeh\vy klZz~Z kgb _gb_ gZ a”“ph\vy gh\hjh ~_gguo |I_eyl H[ wlhf k\b*
fhehgghc tlib\ghklb iehohf hldhjf_I_egvkli\mxl j_amevlZlu fghlhgqbke_gguo bk
j_ZbaZpb_cg Jlbg _kdbehaZzguo ihg ~HhZgbc [bhobflbdbo ihdZaZl e _c ku\hjhldk
pbZegwo \hafgtkl ¢ “b\hlguo lh wldfib ~Zggu_ ihdZaZl _eb gh\hjh ™~ _gguo |_

eh]bb iZlh]l] _g_amhfzkb#l _ | g _gbx glbhRylky \ ijyfhc aZ\bkbfhkglzedh]bgguo
ijhlgham \u®_eyfdmex Zebf glZjgilgx bhdZdzZl e c¢ djh\b dAjhj _c
"_emx Ihdkbg_kdrfx [imé_aghb Qlh[u gh\hjh™ "~ _gguc |I_e_ghd fh] [ukljl

E_]dZy nhjfz ~bki_ikbc o0zjzdl_juhadkmhkiZfeb\Zlvky d gh\uf mkeh\byf hg ~}
jZKljhcklI\hf ibs_\Zj_gby [_a ijhy\e_gbyhemqgblvjkhc b ihke_~mxstjffobb
ijbagzdh\ h[_a\h'b\Zgby b Ihdkdddazyfbjdhehab\Z g_ lhevdh iblZl_evgu_ \_s_k
klmpj_kdhc ~bkibikibbkoh”bl baf_g_gb_ghhd g_h[oh”bfh_ dhebq_kl\h ]ZffZ]eh[mel
j_lhjghc fhjlghc \kzZku\zZl_evghchjwdkdgwsboky hkgh\gufb ghkbl_eyfb 2Zglbl_
ghc nmgdplbs \Zjbl _evgh]lh ljzd[zd ~bikhlb\ fbdjhnehju \g_rg_c¢ kj_"u
| jbha h[_a\h b\Zgb_ hj]Zgbafgb gZjm HA”gbf ba nZdlhijb\h~*ysbo d\jZa
hif_gZ \_s_kI\ E_]dZy nhjfZ [he_agbbXxktbki_iklybey_ lkyZjmr_gb_ j_"bfZ dhj
gzZlky m nmgdpbhgZevgh iheghp_gdlelhgbijbb hkh[_ggh azZiharZezy ~ZqZ i_j\h
eh”"Z __ jZa\blb_ g_ aZ\bkbl Mzk_phlgZhkphab\Z h[tykgy_Ilky wlh I_f qlh i_j
Hkghju_ ijbgbgu [he_@&@jmr_gb_ j_"bfZzhetmb\h kh”_j bl ~h "bjz khklhys_]h b
dhfe _gby b kh~ _j Zgby fheh”gydZ |jg'gdZyws\ugguo "bjguo dbkehl b [hevrh]h dh¢
ihcdz éthab\ZhehdZ b ~ZqZ [hevrh]lh glkIldh \blZfbgh\ : > 2?2 kj_"b [_edh\ \ f
elm_kI\Z ZglbkzZgblZjgu_ mkeh\by khethgbXgbw[ez”rZxl Zev[mfbgu b Jeh[mebgu
i_j hoez ~_gb_ beb i_j_]j_\ =epmebgu kh”_j Zl Zglbl_eZ ijhlb\ \k_c Zk

Lhdkbg_kdZy nhjfZz ~bki_ikjhb \kligptbfbdjhhj]l]Zgbafhbjdmebjmxsbo gZ n_
Iky ij_bfms_kI\_ggh m nbabheh]bqg_Kdb ly_lihfekzZfuf h[_ki_gb\Zx|l ©dleehkljz
glp_gguo |I_eyl beb m ijbieh”Z ijb \hagucllfibbgbl_I12 |_eyl Djhf_ lhl]h ohjhr__ f
gZ g_]h Ihdkbgh\ fhehab\Z beb fhehad\Z \hl_j\u_ qgZkZ ihke_ hlfed b
[heguo fZklblhf dhjh\ dbkdghklv \ur_ L qglh h[_ki_qb\zZ_I ghjfz

ljbgbgu h[mkeZ\eb\zZxsb_ __ jzZavViglbx jZ[hlm n_jf_glh\ kugm]Zz
fh gh h[t_~bgblv \ ]jmiiu i_j\h]lh b \lhjhH"ghc ba ijbgbg "bki_ikgbelyydyl
ihjyrdz iDj\uf highkyl nbabheh]bq_kdlbygbdaf_g_gb_ khklz\Z fdbpab\Z [h
[hkgh\Zggmx kljmdIimjm jZpbhgh\ kl_evghe® faklblhf \ ij_~u“msmx jh1Zf ezd
\higuo h~ghlbigh_ kke@®XRkgdhh_  kbehkmthx < wlhf fhehab\_ g_I| \ ns]gkRZ
dhp_gljzZigh_ dhjfe_gb_ k g_"hklzZldhs_HBebrhtklI\GbikbgZz Z wlh \ k\hx hq_j_"v
kmddiI\b_f k_gZ kdzZjfeb\Zgb_ kbehkZz kjpGhAbt_d gZjmr_gbx i_j_~Zqb [hZffZ]eh

beb gb"_ b k_gzZ°Z k jG Whrj ebgh\ k fhehab\hf gh\hjh " >@ghfm
"Zsbo fZkeygmx dbkehlm \ dhgpegljZpbbIlfbgbghc *"bki_ikib\hjh *_gguo |I_eyl

ih khhlighr_gbx dbkehl b ghjfhy\eyixlky iZlh] _ggu_ rlzZffu dbr_qghc fbdjh
" _guo lhdkbg_kdbfb ]jb[Zfb Ijhigjligundhu k_e dpbhgbjh\Zggu_ \ hlklhcguo \h~"
ihjyrdzaziza”~u\zZgb_ i_j\hc \uiledath fdgZebaZpbhgguo ehldh\ b \ukhdmx gzZkt
\Z beb dhglzfbgZpby _]h h#dZbbehyhklv \hamoz ihf_s_gbc I_eylgbdh\ ijh"*n
klj_ihdhdzfb beb "jm]bfb iZlh]_giufb fib bo “bag_~_yl_evghklb ijhbkoh”~ysb_ \k
hjl]ZgbafzZfb IhdkbgZfb iZlh][lggudg]jblb_ m\ _ebq _gby dhgp_gljZpbb “b\higuo ¢
IbkZgblZjgu_ mkeh\by kh”_ j"Zgbgbyp JBgbg _gguo iehsZ”yo kujhlghh™p\kl
fheh”rgydz
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dbo ihf_s_gbc djm]eh]hhtM\hjjEgbhy gbyo ~_em”kdpghqgh]h 1jZdlZ jZaebqghc
hiklhguo \h~ \ dZgZebaZpbhgou@ ehldilbédh]bb k bkihevah\zZgb_f [Zdbo ij_izZjzZl
G_dhlhju_ mg_gu_ mklizZgh\bet dglhdmZlemh]_ggZy bffmggzZy ku\hjhldZ dhj
kihguo dhjh\ ijb gZjmr_gbb h[fkg¥Z \]sljh] ggZpbljbjh\ZggZy djh\v ehr@" _c
k\vaZzgghlh k g_k[ZeZgkbjh\Zgughkiavxg _jKipbnbg_kdh]h ]zffZz]lehi@ebgz
ih ijhl_bgm kZoZjm nhknhjmkhHdgZevpbx Ijb \ujZsb\Zgbb gh\hjh ™~ _gguo | _ eyl
“Zgb_ bffmgh[mebgh\ \ djh\b kgb Z_Ilky "gBZ _Ilky bkihevah\ZIlv k ijhnbeZdlbqg_Kkt¢
hljbpZl_evgh kdZau\Z_Iky gZ j2&bbbp egk ijitbki_ikb¥Zglb]bklZfbgguk hk
nhjfbjh\Zgbb iZkkb\gh]h bffmgb?b\Z mdph :=K ih~dh'gh \ ~“ha_ fe gZ lhe
r_lhky |I_e_gd@z h~bg jZa \ kmldb 1j_od¢zZlghb\c ~gb
< gZklhys__ \j_fy ij_~eh _gh [hebalyb@
debq_kI\h kj_~kI\ b f_Ilh~h\ ijhnbeZdlbdbamevIiliwlZ ihdZaZeb qlhy_ijbf_
"bk_ikbb I_eyl hkghdzZgigh\ur_gbb j_ gb_ :=K klhZ\g_gbx k h[upgh&lghdjh
abk glghklb hjl]ZgbafZ “b\hlguohgdh® é&wx ehrZ” ¢ h[ezZ~Z | [he__ \ujZ  _gghc ij
dbb_gguf b ~jm]bf aZ[he_ \Zgbyf \ jZgmlecZdlbg_ kdhao dlib\ghklvx ijb ° _em”~hqggh
jbh” ihklgzZlZevgh]h jZa\blby “b\hlguodbb_qgqguo aZ[he \Zgbyo gh\hjh ™ gguo | _e
;bheh]bq_kdhc hkgh\hc ihemq_gbgbZlyegh[he_\Z_fhklv \ jZaZz

p_gh]h ijbieh~Z y\ey_Iky nbabheh]lbq_kdb

h[hgRZggzZy kljidInlj_[ey_fuo dhjfh\ Ebl_jzZImjz

bo dZq_kI\h[uezd mklZgh\le_gZ \azZbfhklyav>"mibgZ K B WIlbheh]by ~bki_ikbb I_
f_""m ihlj_[e_gb_f dhjh\Zfb k_gZzZb aZ[kel jbgZjgZy ]Za_IZ <

_fhklvx b ]b[_evx I_eyl hl g_aZéZzaguo [h @bjdh\ B G ijZIlmobg E F Jhev kuc
g c || _ k m\_ebg_gb f\ jZpbh@Zo R whha&hihbb jBkkl}Z ibs \Zj gby m |I_eyl
\Zfhklv b izZz~_" 1_eyl aZdhghf 4gh <kdbjbgZjby <

ebkv> @ DZjimlv B F Mevygh\ : =d&ebygb_

Kms_kI\m_I h]ljhfgh_ jZaghhKEabg kkiE fhehab\Z gZ nhjfbjh\Zgbghdffmg
[h\ ijhnbezdlbdb "~_embhggbuo [he_p Ztb\ghklb b azZ[he_\Z_fhklv Ili_eyl "bk
g_c l_eyl ozZjzdl_jbamxsboky Ipfiimghkb nd K[ gZmqg |Ij E<B
gufb khklhygbyfb GzZb[he__ qzZklh \klj_gqZaxhg~jZobg B | ;_eydhbreliBy WI
sb_ ky \ ebl_jZImj_ ko_fu ijhnbezZdlbbbikElh]_g_a “bki_ikbc |_eyl FzZI_jbz
Aylky d ijbf_g_gbx dhfiel dddpbbc HgZF_""mgZj gZmddh dhgn Fbgkd
\dexyZ_| \ k_[y f_ju gzZijZ\e_ggu_ gZ mkljbhg”~jZobg B | WIlbheh]by b izZlh]_i
ggb_ gZjmr_gbc |_ogheh]lbb kh”_j*"BRbyikibb |_eyl FZl_jbZeu FGZMmmgZj
dhjfe_gby ih\ur_gby j_Zdlb\ghklb hjl]gmpadE dhgn Fbgkd
bkhewh\Zgb_ wlbhljhiguo Zglb[Zdl_jbzZzevg&dl\bg K B Ijbf_g_gb_ ihjhkylzZf b I_

eh

ij_izZjzlh\ kj_"~kI\ iZlh]_g_Ilbq_kdibc edZfkphbbjh\Zgghc djh\b rze_cl_
|_evghc bfikbfZlbg_kdhc I_jZibb jbgZjby

Ba\_kl_g f_Ih” ijhnbeZdlbdh _bffm FhehdZgh\ < : Bkz[Zz_\ : @ Iljhnb
nbpblh\ gh\hjh "~ _gguo I_eyl ijb g_ddbjdsd ~“bki_ikbb |I_eyl Q_ey[ PGLB «

g _k pbnbg_kdbo aZ[he_\Zgbyo dbem”~hqggh
r_qghlh ljzdlz k bkihevah\zZgph\#Zgpbljb Gbdhe _gdh < < Ijbf_g_gh\Zgphbljb

ghc djh\b ehrz~_c¢ ghc djh\b k p_evx ijhnbeZdlbkdbb *bki_i
Jy~ Z\Ihjh\ j_dhf_g”mxl| négZidh |_eyl ljhnbezdlbdzZ goaZh2amuc b
Ibdb ~“bki_ikbb I_eyl \gmljbfur_qjgh bei_ghgb_ [hevguo “b\hlguo [JK[ 9gZmq

evgh \W\h~blv pbljbjh\Zggmx djh@& dhjhlehp_jd KOB
Ba\_klgu kihkh[u klIbfmeypbb azZsblgubdhargydh\ : < JZkkljhckI\BE ibs_
kbe hjJzgbafz I_eyl ijb g_dhlhj\wo &Zpthey m I_eyl <_|_jbgZjgzZy 1Za_Ilz
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M>D
>B:=GHKLBD: B WNN?DLB<GHKLV E?Q?GBY LHDKBD:JHA: KH

Kme_cfZgh\z B M [ ¢ Ahp_gl dzZn_"ju \_Il_jbgZjghc f_~bpbgu Dhklzgz
Jhkm~ZjkIN\_ggh]lh mgb\_jkbl_jZchfmjkugh\z

Lceg
LhdkhdzZiHhdkhdZjzZ ¥ihZjuf_g rBujueZlug Zmjml'e_f~ALd |1ZjZem@EZcu
“1g_ bll_jaLzkdzZjb~rZkuf t@u jueZ”~u LhdkhdZjha&ifdZamh Z~AKEj_k_ dLrd_glZc
[ZezZeZjrLg»l _ &mLile [heZ” wil_]Dg fzfzg~Zip*dclmu [hcugrZ lhdkhdZjha[_g

ZmujZlu ®BeZe@bll j OfZcAu Ze Zmde bl _j ©OfZc™u
gghlZpby
LhdkhdZjhaaZ[he_\Zgb_ \Wiah_]_evfbglhf IhdkhdzZjhkef__1 \k_fbjgh_
jZkijhkljzg_gb_ AZjz _gb_ fh _I| ijikatzgbb*hc khBghbpbjh\ZgtbdkhdZjhahf

ij_~klz\ey_| g_fZemx hiZzkghklv ~ey q_eh\_dzZ hkh[_ggh "ey fZe_gvdbo ~_I_
ki_pbzZebkliipjZzablheh]h\ ~"A&yZ gghklb lhdkhdzZjmghfh~"kdbo kh{EkilZ\ey_|I
m k_evkdbo
6 XPPDU\

7TRIRFDURWKW GLVHDVH FDXVHG 7R[RFDUD FDQLV KDV WKH ZRUOG
DVFDULV GRJV 7KH LQIHFWLRQ 7R[RFDUD FDQM/RUWEHHSHUNMRQ FRYSHG
VPDOO FKLOGUHQ S$FFRDEGDQRWREAERHIRSYHUW WM FRQWDPLQDWLRQ VKDUH DW
UXubDoO

< ihke_7~gb_ ]Jh~u \ DZaZoklZgy__ og#dkexyh\B gZklghc debgbdb LHNEZ@gbiz
Iky mklhcqgb\Zy |I_g”~_gpby jhklZ gbke] dgtitklb RhklZgZckdhc h[eZklb
[Zzd b dhr_lgb wlhf bo qZs_ azZ\h”yl \ wkljb nhjfbjh\Zgbb hiulguo ivotli
Ibg_kdbo p_eyo b ~_j ZlI \ "hfZrgbo \d&«le htbeyo\hajzkl fzZkkm “b\hlguo b kl_i_g
glh h[_ki_gb\Z_1 hg_gv Il1kdbLqg dédtg\_dirgZabjh\Zgghklb ih dhebqg_kl\thbggbp ]_ev
k bg\Zabjh\Zgguf “b\hlgukhjkkiim_| aZh\ \ f_dZebc
jZ° _gbx ]_evfbglZfb h[sbfb “ey ~hfZrgh®ZjZ gghklv "b\hlguo hij_ninelyéb
ieHhy~"guo b q_eh\_dz ] efbglhh\hkdhibg_kdbo bkke_ ~h\Zgbc ij
< gZklhys__ \jhfgbf ba IZdbe azZ[h_dZebc f_Ih*"hf nehlZpbb ih Nxee_[hjgm
\Zgbc y\ey_|ky IhdkhdEkjbafbglhaely_ ijbf_g_gb_f gZkus_ggh]h jZklI\hjg ih\z
\ dZ \uaulzZ _fuc fb]ljbjmxsbfb ebgbgdgfd Igheb
fZlhru 7R[RFDUD P\VWD[ b 7R[RFDUD FB®»Qb¥mdhgbb kjZ\gbl_evghtb I_jzZi_\
jZy iZjzZablbjm_1 \ Thgdhf dbr_qgbd_ wo_KhjZzdrn@lb\ghklb rdh[fijzle ibjz"_dz
Hg oZjzdl_jbam_lky 7~ebl_e?¥dbjffmj_pbjb IThdkiZjha_ kh[Zd hibl yab kh[zd
sbf I_q_gb_f b Zee_jlbg_kdhc ijBEjh "hrgihh \hajZzklZ b fZkku |I_eZ kihglZggh ¢
" gby k_j*pZ e _]dbo ihg_d i_q_gb ']eggwo7 FDQLdhlhjuo jZa” _ebeb gZ ]jmiiu
Hkh[mx ZdImZevghklv ijbh[jalZxihbafb\hlguo \ dZ ~hc
gb_ jzkijhkljzg_gby dbr_qgqguo ]_evfbglKahXxdzf c ]jmu az~Z\Zeb ij_izjzl
kj b kh[Zd Z 1Zd _ baukdZgb_ wnn_§{Hedghfdh h~rghdjzZligh bgr"b\b"mZevg
kj_%&I\ b hilbfZzevguo kihkh[hbW IbgXib \gmljv \ mlj_gg__ dhjfehagb_ flerd]
abc \ mkeh\byo Jhjh~rkdhc kj_"u Kh[zdZfhc ]jmiiu aZz~Z\Zebgdhjhf
P _evx gZr_c jZ[hlu [ueh bamqg_gbZdkhgA~ d \ “ha_ ] d]
gh_evghc 1_jZi_\lbg_kdhc wnn_dlb\ghklb@ighigu_ _c ]jmiiu kem beb dhgljhe_f
\uo Zglb]_evfbglguo ij_izZjzlh\ ifjhlb\bgij_iZjZlu g_ ihemqgZeb
Ih"hah\ kh[zd Q_j_a Ng_c ijh\_eb dhgljhevgmx ]_¢
>ey e_q_gby dbr_gghc nhjfu IhdKbdhjhdakdhibx n_dZebc ;uelguihkemq
krm_KkI\m _ | rbjhdbc ki_dlj jjdbfbglguo"msb_ j _amevIiBbd gkb\ghklv bg\Zabb \
\ |l _jbgZjguo ij_izZjzlh\ \ jZaguo nhjbZoc ]JjmiiZo ijb ihjZz _gbb 7 IE®QLV khk
GZjbf_j 1Z[e_ldbdbjhglZe dzZgbd\zZgl eez*hl ~Ah ybp \' ] n_dZebc
kz2b” fb[_evfZzdk kmki_gabb "ey ijbzfzG\gmuc ~_gv ihke_ e_q_gby \k_ kh[Z
ljv Zev[_g"Zahe iZjZabpb”® iZjZabhZzelgudbkjmii hdZzazZzebkv k\h[h~gufb hl ybp
|_fgu_ ij_izZjZlu gZ hkgh\_ b\_jKhdbgkhzj \ dhgljhevghc J]jmii_ Kkl_i_gv bg\z
ibi_jzabgz dbahe gbe\_jfdibk ib khk2AAbe ybp \ ] n_dZebc
jZgl_e n_[Zgl_e jbglzZze ijbf_gyxlky ~Z\gjlb IhdkhdZjha_ kh[Zd wnn_dIb\ghklv |
hgZdh jZajz[Zlu\ZxIky b gh\u_ i_cabb n_[ldé&f[h \ *ha_ fe d] \gmljv khk
Bkke "~h\zZgby ijh\h*"beb \ I _q _gbZbeZz Z wnn_dlb\ghklv knkjiZ gabb
11 9Z kh[ZdZo jZaguo ihjh” b \hajZkZhijb h~rghdjzlighf igibth 4 ah fe
gZ[Za_ \_Il_jbgZjghc debgbdb D=M &Z d];Zb\hc fZkku khklz\bez Hke
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"g_gbc b ih[hgguo y\e _gbc fihkgbyijhu L _abku “hdezZ”~h\ gZmqgghc dhgn_j ¢
ij_iZjZlh\ m "lp\lho g_ gZ[ex"Zeb F L K
LAbf h[jzahf wnn_dlb\ghklv n_[lZe :klZnv_\ ; : Yjhpdbc E K E_[_"_\
dhfh khklZ\beZz kmki_gaby ibjz" G inwdki_jbf_glZevgu_ fh”_eb iZjZablhal
agZz [bheh]bb b f_~bpbg_ F GZmdz K
;Zchjbgkd_ > Y Mkbg_g_ ; D bamc
Ebl_jzZImjZz ] eviflglh]jznbb [jh~*ygbo kh[Zd \ <bevgxkkd
:[meZ”"a_ D B L_gbZlu e_glhggadg_ewbl KKJ $VWD SDUDVLWRORJ
fbglu “b\higuo b \gdézhb \uaulZ_ fu_ bfb L K
afhe_\ZgbyF GZmdz k ;_eh\ : > b ~j ;he_agb kh[Zzd Ki
e_dk__\Z F B LhdkhdZjha \dhegtgbdZ :]jhijhfba”rzl K
"bzghklbdzZz e_q_gb_ F_~ iZjZablheh]by
< K
e_dk__\zZ F B Dmijbygh\z G X
=_evfbglheh]by k_]lh”gy ijh[e_fubb i_jki_d

M>D

<EBYGB? <E:K®KLB G: @BAG?KIHKH;GHKLYVY EBKL?JBC
< DHF;BDHJF:O

DzZzmf_gh\ Gtkd \Il g Klijirbc ij_ih~rz\zZl_edZn_"~ju \_| _jbgZjghc kzZgblZjbb

DhklzgzZckdh]lh JThkm~ZjklI\_ggh]h mgb\_jkbl_1Z bf : ;Zclmjkugh\z
Lceg
Hku XuklZ©gZjeu Z@UA|j"Z ebkl_jbyeZjtureee@Zee llees]eg ¥iecued@ug
k_j _ImZjZklujue®u A_jll_#me+g_e_je [hcug@¢Zjeu Z@dj"u ZKIZf u¥&e
_Ime ebkl_jbyeZw Z@Zj"Z»geivkmeglg “b@EZemugk j Id _ge lejd_ene
gghlZpby

< nZgghc jZ[hl_ [ueh jZkkfhlj_gh \ebyddlb 9&Z ®pag_kihkh[ghklv ebkl_jbc \
dhf[bdhjfZo < j_amevlZl_ bkke_"h\Zgby [ueh hif_gq_gh qlh m\eZz g_gb_ dhf[
fh™ _I kihkh[kI\h\Zlv jZafgh _gbx b gZdhie_gbx ebkl_jbc \ dhf[bdhjfZo
6 XPPDU\
,Q WKH JLYHQ ZRUN WKH LQIOXH®@WPM\ FOIL K WRHIRB®/\ ZFY FREY LGHUHG
UHVXOW RI UHVHDUFK ZDV PDUNHGIRRKDRR WK HAKCKELSGIR PIRON HF BXEBIOLFD W
DFFXPXODWLRQ OLVR\RHULHY LQ FRPEL

Fbdjhhjl]Zzgbafu b [Zdl_jbb rbjhdh jjZzlka ih hlghr_gbx d i_j\hgZgqZevghfm ih
ijhkljzg_gu \ ijbjhb \k_]J*Z ijbkmlkI\madi_¥ex > k @
dhfZzo b kujv_ <k_ dhjfZz ~ey “b\hliguo lihb"*Zgguf DZmf_gh\Z G K ijb bamq_
khh_lklI\mxs_c \eZ ghklb b I_fi_jZImjbaykihkh[ghk ebkl_jbc \ dhf[bdhjfZo hl
ewlky d kh'Ze_gbx hqg_gv olhzbf fkmZehkv bo jZafgh _gb_ ]~_ dhgp_gljZ

Ihf "ey jZaebqgqguo \b”"h\ [ZdHIhpbe fhebk jbc ~hklb]ZeZz oo luk

I]ml \vuaul\Zlv beb g_ \uaul\Zlv aZ[he \D#lRy] Ggb wlihf m\eZ g _gb_ dhf[BdhjfZ khk

jbf_j m\ezZ g_gb_ kmoh]h dhjfZm b ehieeh_ > Kk @

S__ 0jZg_gb_ wlhc kf_kb ijb dhfigzZlghc IEbl_jZImjguo ~Zgguo khh[sZxsbo

jZImj_ Iml “_ \vaulZ_1| [mjguc jhkb[ZdVelhlgd _ \eZ ghklb gZ kibkb[ghklv

k @ ebkl_jbc \ dhdhjfZo fu g_ h[gZjm beb <
Ebkl_jbbfbdjhhj]l]Zzgbafu rbjhdh jKAkab k wlbfe4uihklZ\e_gZ p_ev bamqgbly

ijhkljZzg_ggu_ \ ijbjh~_ Ih ~Zgguf =Aejuryod_ \gKlb gZz "bag_kihkh[ghklv

<B kihkh[ghklv_g¢lb&ljZzafgh ZIvky \ ikedkl_jbc \ dhffftzo

\_ azZ\bkbl hl k_ahgz 1h*zZ |_fi_jzZImjz >relylhrhklb _gby ihklZ\e_gghc p_eb [t
fZkKku Imfmkz jG b \ezZz ghklb Agzigb\_®vghke ~mxsbc hiul ;ueb hlh[jZgu dh
\ebygb_ gZ jzZzafgh _gb_ ebkl_jbc hdlzdhjiz D b « + ijh[ dhlhju_
\h’guc [ZeZgk < ihg\_ \eZ ghklekk aZ_ f ihf_sZeb ih ] \ dhe[hgdhlk ijb

| jbb g_ jZafgh Zxlky b bo dhgp_glfBpigh[&Bfb b m\eZ gyeb ~h

\j_f_g_f kgb Z_Ilky 1Ijb \eZ ghklb ihg\u b \eZ ghklbbgzfbdZbygby \eZ"
delmy_kI\h ebkl_jbc m\_ebqgb\Z_IlKha\ ghkb gZ “bag_kihkh[ghklv ebkl_jbc \ dhf]
ijb bo dhgp_gljZpby ih\urZ_Ilky 4dhfZo hljZz _gZ \ IZ[ebp_
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>Ze_ \k_ hiulgu_ h[jZapu ih*\_j]ZebdJ_amevlZlu bkke_"h\Zgby ihdZaZeb
kljbebazZpbb \ mkeh\byo \h”"yghc [Zigbh \E&Keghklb dhf[bdhjfZ ihimeypby
g_lh ijh[u bgnbpbjh\Zeb \a\_kvx/rlZz&&bk jbc kms_kI\_ggh g_ baf _gyeZkv b
ORQRF\WRJHQHV \ jZkq_Il_ oh”"bezZkv \ ij_~"_eZo Iluk DH? ] < ijh
luk DHHijulgu_ h[jZapu \u™_j b\Z&l dhf[bdhjfh\ ijb \eZ ghklb p_gldhg
ijb I_fi_jzZIlmj_ K Ba hiulguo ijpj hljZpby ebkl_jbc gz \tkajhdkbzez \ jZazZ b
jZeb ] dhf[bdhjfh\hc fZkku dhlhjmXHEZ\eyeZ luk BMg?Zfh wlib jZaebgby
evgh kmki_gabjh\Zeb \ fe nbajzkI\lhjé&b Bhghklih\_jpdu
p_tjZpbx ebkl_jbc \ ijh[Zo hij_~_eyeb iml_f
ihk_\Z __ kmki_gabb gZ B3&dAXFDJA 7/

LZ[ebpZt<ebygb_\eZ ghklb gZ "bag_kihkh[ghklv ebkl_jbc \ dhf[bdhjfZo

S Dhgp gljZpby ebkl jbc \ dhf[bdhjfZo ijb jZaebqghc \eZ ghklb luk
= > <eZ ghklv
N o
o - bko km bko km bko km bko kml bko kmil
<
F“P 13 13 13 13 13 13
G“%
J 1 1 1

< hiulguo h[jZapZo ijb \eZ ghklb LZdbf h[jZzahf m\eZ g_gb_ dhf[bdhjf
hif_qZehkv jZafgh _gb_ ebkl_jbey ]7*k\uhim fh™ _I kihkh[kI\h\ZIlv jZzafgh _gbx
pby ebkl_jbc gz kmldb “~hklb]ZeZb gZdhi&_gbx \ g_f ebkl_jbc
DH? ] Ebl_jzZImjz
< ijh[Zo ijb \eZ ghklb Izd _ hif_ I_j_~_evkdbc E < Dhjh[dbg < B I
g2hkv jZzafgh  _gb_ ebkl_jbc ijb wlhdhiykgidh H ? h]Wwhe LD <_e[b \IBa”?
gZy dhgp_gljZpby ebkl_jbc gZ kmlidhhdkhikldd\be k
luk DH?] = jrmg < B Ebkl_jbhaokyekkdh
Bkke_"~h\Zgby ihdZaZeb qlh ijb \_dy@®" "b\hlguo k472 DZcgZj *
ghklb dhf[bdhjfZ dhgp_gljZpby ebkl_jtkec khk
IZ\eyeZ luk DH? ] Z ijb \eZ ghklb =_jrmg < B Lmydh\z J D DZmf_gh'
dhgp_j@lpby ebkl_jbc gZoh”*bezZkv@bigkihkh[ghklv ebkl_jbc \ dhf[bdhjfZo
N eZo luk DH? ] FZ jbZeu J_kimighkdhc gZmdghbg k
dhc dhgn_j gpbb ©K_cnmeebgkébt ql_gby
'klzgz 1 £K

M>D
<U@B<:?FHKLV67(5,% 0212&<72*(1€¢6JU;GHC FMD?

;Zluj[_dh\ : Gxd \Il ¢ Kijrbcij_ih~z\zZl_ev dZn_"ju jbdZjghc kzZgbbzZjb
DhklzgzZckdh]lh JThkm~Zjkl\_ggh]h mgb\. jjkdlmZkbfh\z

Lceg
;e f&Z&ZezZ "pZe® gug™"Z /ILVWHULD PRBRF\\WRJIEXIHS [lee]e a_jll _e] g
Gllb™ _e_jne 1Ze"Zi kZeuXlg)Z[Ze® gqug”Zbkl_jbyeZj | jee |_fi_jZImpzZjrZ
d»[_c_ Tg_ "bgZezZ ZeZ”u Khguf_g kl_j®egrgyZeungzZfZkug”"Z heZk@gu
kl _jbevkea]_ g kZe ¥kgttg ¥hju
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gghlZpby
< klZlv_ ijb\_~_gu j_ameviZlu bkke\0hbXgbfhkl WLVWHULD PRQRF\WRJH (
ju[ghc fmdKjzZ\gbl_evguc ZgZeba l4lleméekdZaulZ_| glh ebkl_jbb kihkh[gu

jZafgh Zlvky b gZdZieb\Zlvky \ ju[ghc fmd_ ijb jZaebqguo I_fi_jZImjguo j_"bfz
\ kl _jbebah\zZgghc ju[ghc fmd_ dhgp_gljZpby bo [ueZ agzZqbl_evgh \ur_ qg_f \
ijh[Zo
6 XPPDU\

7KH UHVXOWWRURMKRI UHYWHULD PRQRF\WWRJHQHV VXUYLYDELOLW\ LC
&RPSDUDWLYH UHVHDUFK RI WKH UHVXOWYV VKRZV WKDW OLVIWHUWHQKDQ
WHPSHUDWXUH FRQGLWLRQV ,Q DGBQWIORQWHR) WOKD W. V W KPHHIDUWD FARDQ/F A R KU
LQ XQVWHULOH VDPSOH

< gZklhys__ \j_fy h~gbf ba kh\j_fDdgube gz kmldb m\_ebgbeZzZkv ~h
gZjzZ\e_gbc fbdjh[bheh]bb y\ey_ Iky wdHek]DH? fe Z gz kmldb ~hklbleZz
fbdhhj]Zzgbafh\ dhlhjzZzy \dexqgzZ_I| \ k*[y jZzduk DH? fe
AN_e ihimeypbhgghc fbdjh[bheh]bb Ij_[mkZdbdf h[jZahf ebkl_jbb\ohl jgkb
Jefhdh] ihgbfZgby klijmdimggbhgZzv fghZebkv \ kl_jbebah\Zgghc ju[ghc fmod
guo hkh[_gghkl_c kms_kl\h\Zgby iGidpegpbcl\ukhdzZy dhgp_gljZpby hlf_qZeZk

jZ&bqgguo fbdjhhj]Zgbafh\ ijh[Zo ijb K Qbkeh ebkl_jbc \ wlbo ijh[Zo
Bamg_gbx [bheh]bb wdheh]bb b2 bdplhl b*hkib]zeZz “luk DH?

br IpnbdZpbb ebkl _jbc ihk\ys g p_efec jy~

jZ[hl 1Zdbo bkke_"h\Zl_e Zd nuBl\ : < ijh[Zo g_kl_jbevghc ju[ghc fmdb ij

=_fmg < BZjlZdh\kdb&K b "jmib_@ ZK bkoh~gZy dhgpbywlEebkl_jbc “

:ebfh\ F : mklZgh\be ijb ihfhsbluRIDH? fe \hajhkeZ b khklZ\beZ gZ k
g£&bqgb_ >GD ebkl_jbc \ ijh[Zo ju[ghc“fmdibk DH? fe gZ kmlidb : luk
> @ DH%e Z gZ kmldb m\_ebgbeZkv "~h !

< k\lyab k mgZzZklb\rbfbky kemqgqzZytukDHY fe
e gby \ha[m~bl_ey ebkl_jbhaz \_hJt_dlZo< ijhp_kk_ o0jZg_gby ijh[ ju[ghc fmd
jbgzZjgkzgblzjgh]lh gZz~ahjz \ gZklghkjb XK\bhkoh”gZy jG g_agZqbl_evgh baf_qgy
"h_¥%o dhjfZo ijh*mdlZo iblZzgby ‘thadbdzZnmlkibklZ\eyeZ gz kmjéb
g_hoh~bfhklv ~_1Zevgh]h bkke_~h\Zgby \u BZ kmldb jG [ueZ \ ij_~_eZo
\Zfhklb b fhjnheh]bg_kdbo hkh[_gghkl_cljbh ZK \ ZgZeh]bqgguo ijh[Zo ju[ghc
imypbc ebkl_jbc \ mdZaZgguo \ur_ hfrddlZao\ _ebqg_gb_gbkezZ ebkl _jbc hif_gZeh

>ey hiulz bkihevah\Zeb ju[gmewfmdmi_j\u_ kmlhd ~h “ luk
=HKL ljhJu ju[ghc fmdb m\eZ dgyHDd fe Z \ imkesh ~gb hgdbae\gh
h ihf sZeb \ dhe[u b bgnbpbjhhgéZehkyv
ba jzZzkq_lZz “ luk DH? fe < hiul_ MAX i_jbh” hiulZz bkoh”gZy jG ju[ghc fm
iheah\Zeb rlIZffzZVWRBDRRF\WRJHQHYV ijb dhfgzlghc I_fi_jzZImj_\&h\_ebqb
lhju_ [ueb \u”_e _gu ba ]Jheh\gh]h fhagzZkw phiomlihd Z \ ihke_“mxsb_ "~gb

h[eZz”"Zeb Ibibgqgufb fhjnheh]bqg_ kihbhfbjGdragZqgbl_evgh ihgb ZeZkv b khklZ\beZ
jZewgh[bhobfbqg_kdbfZltn]iggufb k\hckdmdb ~h
\Zf b Hiulgu_ h[jZapu \u”~_j ZebXK ijb < g_kl_jmew ju[ghc fmd_ \ mkeh\byo
ijb ZK b ijbZK Dhgp_gljZpbix jbbk I_jfhklZlZ bkoh”rgZy dhgp_gljZpby ebkl_jb
hij_~_eyeb gq_j_a dzZ ~u_ "\h_IKmfhd Kmldb \hajhkeZ *h “ luk DH? fe g
k jbcguo jZa\_~ gbc gZ ieZ3db§tZo kmdb kgbabeZkv "h “ luk DH? fe gZ
21z kmdb khklZ\beZz ! luk DH? fe
J_ameviZlu bkke_~h\Zgby hljZz" _gu \ ljd[ wihf bkoh?gZy jGZKjhyZz kmlidb
ebpZzo m\ebgbezZk'h gz kmldb mf_gvrbeZkv
DzZd ihdZaZeb bkke_YhjpE[gadoy kl_ ~h Z gz kmldb ~hklb]JeZ ~h
jbebah\Zgghc ju[ghc fmdX ijbf _qZ _ Iky :gZeba j_amevlIZlih\ bkke_ "hddgbc ihd.:
jZdgh _gb_ ebkl_jbc dhgp_gljZpby \@dhlhjglh azZ i_jbh” hiulzZ ijb I_fizzZImj_
khkz\bez gz kmldb Iuk DH? fe gZbloh”*gZy jG g_kl_jbevghc ju[ghc fmdb

kmdb “ luk DH? fe b gz kmidbhaZAkkedbeZ b dhgp_gljZpby mbké&gdEc
gkeZkv ~h “ luk DH? fe eZkv \ jZazZz JZafgh _gb_ ebkl_jbc ijb ¢
< wlbo "_ ijh[Zo ijbZzK dhgpj&fl gzZghc I_fi_jZIimj_ b \ mkeh\byo 1_jfhklZ
pby ebkl_jbc m\_ebgbezkv b khklZ\bgZpxZZehkhkV Ihevdh \ i_j\u_ kmldb hiulz Z
db “ luk DH? fe g¢gZ kmidb \hajlhwkeZy NI ihgb ZeZkyv
“ luk DH? fe b gZ kmldb "hklbJlezdbf h[jZzahf dhgp_gljZpby ebkl_jbc
“ luk DH? fe ju[ghc fmd_ aZ\bk_eZ hl |_fi_jithikjlu b kh

< ZgZeh]lbqgguo ijh[Zo \ mk&hRbydmbs_c fbdjhnehju
121Z dhgp_gljZpby ebkl_jbc agzZzgbl_evgh \ha
kizez b gz kmldb khklZ\beZzZ “ luk
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LZ[ebpZ >bgZfbdZ dhgp_gljZpbb ebkl_jbc \ kl_jbebah\Zgghc ju[ghc fmd_

Dhgp_gljZpby ebkl_jbc luk DH? fe
lih[u 1G bkoh” ] kmil kml | kml | kml kml kml
ljb X
F“P “* “ 13 “ “ 13 “*
Ijb 7K
F“P “* 13 “* " " 13 13
ljb XK
F“P “* 13 “* " 13 13 13
LZ[ebpZ >bgzfbdZ dhgp_gljZpbb ebkl_jbc \ g_kl _jbevghc ju[ghc fmd_
Dhgp_gljZpby ebkl _jbc luk DH? fe
ljih[u | jG bkoh? | kml] jG | kml | jG | kml] jG | kml | jG | kml | jG | kml| |G
ljb XK
F“P “* 13 “* “* 13 13 13
Ijb 7K
F“P “* “* 13 " “* 13 13
Ijb XK
F“P “* “* “* “* “* “* “*
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< ijh[Zo d_jlbevghc ju[ghc fnfdb hdg ckj_ ~u < | _jbgzjby < K
gZ Ky jZafgh _gb_ ebkl_jbc \ f_dvr_c kl_
gb q_f \ klelfthzghc ijh[_ Ebkl_jbb kih <eZkh\ :: <ebygb_ Z[bhlbg_kdbo
khpu jZafgh Zlvky b gZdZieb\ZIvky \bdpgh&dbo nzZdlhjh\ gZ \u b\Z_fhklv b fh
fmd_ ijb Z2K < kadp k wlbf hgZ fh _| kéeh]bx ihimeypbc ebkl_jbc \ hWlkjWIlZo
"blv nzZdlhjhf i"Zgb ebkl_jbhaghc bgZzjdkzZgblZjgh]lh gZ2ahjkkdZg” bkeh]

pbb gZmdFhkd\Z + k
ebfh\ F : DhglzZfbgbjh\Zgghklv
Ebl_jzZImjZz hft_dh\ \_I_jbgZjgh]lh gZ~ahjz \ha[m”~bl_e

=_jrmg B <ebygb_ I_fi_jZIlmjghebk jbhaz b [bheh]bg_kdb_ k\hckI\Z \u”_e
"bfZ gZhimeypbebkl jbc \ h[t_dlZo \gguo dmimj ebkl pbc\lhj n >bkk dzZg~*
[bheh] gZbhdazZgv + kK

M>D

J?AMEVL:LU IJHBA<H>KL<?GGUO BKIUL:GBC
L?KLKBKL?FU B :1l:J:LGHH=J:FFGH=H H;?KI?Q?GBY
>EY >B:=GHKLBDB ;JMP?EE?A: @B<HLGUO F?LH>HF
BFFMGHOJHF:LH=J:NBQ?KDH=H :G:EBA: IJHBA<H>KL<:
LHH ©;BP?GLJ?

FmklZznbg ; H \_l g ©DhktkdZy GB<K?2 nbebZe LHH ©DZaGB<B?
Qm  _[Z2_\Zz =4d \_1lg kizjrbc ij_ih~rz\zl_ev dzZn_"ju \_l_jbgZjghc kzZgbl.
k

DhklzgzZckdh]lh JThkm~Zjkl\_ggh]h mgb\_jkbl_1Z bf : ;Zclmjkugh\z
Rhdm[Zkh\ < d \_Il g kliZjrbc ij_ih”~"zZ\Zl_ev dZn_"ju \_Il_jbgZjghc f_"bp
DhklzgzZckdh]lh JThkm~ZjklI\_ggh]h mgb\_jkbl_1Z bf : ;Zclmjkugh\z

7Zbk__\ =xazZ\_~mxsbc hi*_ehf "bZ]ghklbdb DhklZgZckdh]h h[eZklgh]h nbe
©J_kim[ebdZgkdZy \_|_jbgZjgZy eZ[hjZlhjby?

Lceg
;e fZZezZ"BOL bffmghojhfZlh]jZbyearZm 1g_ RL bffmghn_jf_glled
[Zer"ZmtherZgm@QiAju *j*&ZjZ fZe [jmp_ee_a*g [ZgZared kZeuklujfZeu a_jll_m
gtlb” e _je d_elejee] _g
gghlZpby
< klZlv_ ijb\_~_gu j_amevlZlu kjzZ\gbl_evgh]h bkke_"h\Zgby gZ [jmp_ee
jh1Zlhlh kdhlZ k bkihevahizightZf BO:&fmghojhfZlh]jZznbg_kdbc ZigzZBha
bffmgghn_jf_glguc ZgZeba
6 XPPDU\
7KH UHVXIDWRPBIDUDWULRH ZWXPEHNQ OFYWWQH WKHPPXQRFKURPDWRJUDS
DVVD\ OBG LPPXQQRIHUPGDR®AQH V

BffmghojhfZlh]jZnbg_KdEeba BOdhbq_kdbo kh_~bg_gbc \ fhg_ “b~rdhklb jhl
wlh f_Ih”~ hij_~_e_gby gZebgby hij_fthehigldbuowdkljzdlZo IdZzg_c > @
\_s_kI\ \ [bheh]lbg_kdbo fZl_jbzZeZo fh@®gpbi f_Ih~"Z khklhbl \ Ihf qlh ijb ih]
p_eyZy djh\v  ku\hjhldZ beb iezZzafZmdjlgbb |I_kl ihehkdb \ [bheh]bg_kdmx b~
kexgyZz dzZe b I ~ kBAODgbl_evgh fheh”l¢h\v hgZ gzZgbgz_1 fb]jbjh\zZIv \*hev ih
b i_jki_dlIb\guc f_Ih” "bZ]ghklipdihgbgabih ijbgpbim Ihgdhkehcghc ojhfZlh]jzZnb
guo [he_ag_cl\jhgZjbb < ebl_jZImj <flkl_k g _c "\b mlky gZg_k_ggu_ gZ gb
gZklh h[hagZqgzxl 1Zzd"_ dzd f_lhghkmqgBE&lbfinilehkdb f_q_gu_ ki_pbnbg_kdb_ Z
obbbb kljbli_kl A4XLN6WULS FDVVHWMWHeZ 4&XhdN&WPH\Z ggu _ krblu_ k dhee
GLVSWLFN wdkkjl_klkb wdkiZgkleba Wiguf ahehlBf djZzkbl_e_f dhlhju_ Znnbggh
gZeZzgby k\yazZgu k [ukljhlhc ijh\_~ ghyywuhZixlky k ZgZebabjm _ fuf \_s_ klI\hf
f_Ih"Z bkke_"h\Zgby > " @OF bhev Wh yl\ey_ I|ky bffmgheh]bqg_kdbf zZki_dl
am_Ilky ey \uyle _gby \ukhdhfhe_dmdyjptt@ kHkgh\gufb ij bfms_ KkI\Zfb bkiheva
"bg_gbe\bjmkh\ jZaebqguo ]hjfhgh\ \Xglbk BO: yl\eyxlky kdhjhklv ijh\_~_gby Z
1Zo gZ [_j_f_gghklv \ha[m~bl_e_c bgmadipbhhih” ihalhey_ | \ kgblZggu_ fbgmlu
guo aZ[he_\Zgbc \ Ihf gbke_ Im[_jdmeemg@ZIb [jramevIZl gZ”_"ghklv bkke_"h\Z
p_e_aZ Z 1zZzd _ "ey \uyledlybeydgbarhklh\_jghklv j_amevIZlh\ ~hklb]Z_lI \|
eyguo khbg gbc 1Zdbo dzZd f_IZ[hellhw ggikilv bkihevah\Zgby \ ihe_\uo mkeh\by
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BO: wdkij_Kkklh™ ~ey ijh\_~_gby iljggu_ ~_I|_jfbgzZglu [jmp_ee Dbffh[bebabj
\bggh]h kdjbgbg]Zz \ ijhba\h”*kl\_gguo\dglgao\lmgyo I\ _j~*hc nZa _
gZ n_jf_ gZ iZkl[bs_ ijb \hagbdgh\_Iglbbbbkke_"~h\Zgbb ijh[ kulhjhlhd djh
khfgbl_evguo j_amevlZlh\ djh\v hlijZz\ey _ihkkablb\guo ih j_amevijgfAfhgb dhg
eZ[hjZlhjbx ey bkke_~h\Zgbyega [jmpgmg_glgh]h BN: f_Ih~hf BO: ihemqg_gh

F_Ih" aZ\yaZg k iZkihjlbaZpb_cehijinhNhevguo j_amevIZlh\ >\_ ku\hjhli
Ablky k bkihevah\zZgb_f we_dljhggh]hZkrbZg hjlfbpZl_evguc j_amevlZl [ueb "hil
J amevliZlu \ \b~r_ we_dljhggh]lh hlqgbZ_ éWwgith bkke ~h\Zgu gZ [jmp_ee_a \ J;lI

hlijz\blv \ eZ[hjZlhjbx b JKD 1jb bkke_"~h\Zgbb ~Zggufb f_Ih”~Zfb
L_kihehkdb klkdih_"~klZ\eyxl lhgamevIiZliu BO: [uelb_jh”_gu ijh[ g_

dmx [mfZ gmx ihehkm gZ dhlhjmx JhKegtl\adh j_amevIZIZf g_ijyfh]h b dhgdn

|_evgh gzZzde__kghhgvdh f_f[jZg Ilghlh BN: ijb bkke_~h\Zgbb f_Ih~hf BO: I.

f_f[jZzgZz "~ey dhgvx]ZlZ kRimkh[ _ ~Zeb hljbpZl_evguc j_amevlZl
sZy Z"khj[pbb bkke_~m_fhc djh\b \\_jo ihljdbZgZeba_ j_amevliZlh\ bkke_"h\Z¢
dm mklzZgh\e_ghtbffmghn_jf_glguc b bffmgh
f_fliZzgz k Zglbl_eZflklh\Zy ebgbgjhfZlh]jZznbq_kdbc f_Ih”uh_c¢hjkamev
f_fl[jZgZz k dhgljheyfbhgljhevgZyZlib\ghklb g_ mkimizxl ~jm] “jm]lm gh \ h
ebgby hl f_lh~"h\ BN: ijhp_~mjz ZgZebazZ b bgl
f_f[jZgZ kh rljbdh”~hf klbdZz ij_lZzpby j_amevlizZlh\ BO: ijhklu m~h[gu b
I _j_~ \aylb_f djh\b ihkhfrktdZg_jzlj_[mx]| "hihegbl_evgh]h h[hjm~h\Zgby
kgblu\Z_Iky mrgZy [bjdZz GZde b\Z_ Iky qupthd*u Ijb\_~_ggu_ ~Zggu_ "Zxl| gzf
dh~ gZ rijbp "ey \aylby djh\b dhlhjulkcglkhhdb_ azZdexgblkwbkl_fk&BzZ hkgh\_
\_IkI\m_Il mrghc [bjd_ <k_ "Zggu_ kdZ@bjmkblyh”kI\Z ©;bp_glj2 ih ihdzZazl_e)
\ dhfivxl_jgmx ijh]jZzffm \ ghmiI[md gki_pmbigghklb b gm\kl\bl_evghklb g_ mklm
ghc [bjdb rljbo dh” ijh[u rljbo dh~ Klad”idjlguf f_IhrZf BN: b fh _|I kem blv
ehkdb j_amékkel_~h\Zgby gZhéhkid_ h~gbf ba f_Ih~h\ wdkbjiZlkghklbdb [jmp_e
J_ameviZlu hij_"_eyxlky \bamZevghebaeBh dhflhc BO: ijh*_fhgkljbjh\Ze \ukhdr
ivxl_jghc h[jZ[hldhc hl kdZgbjh\zZzgghhkihdhjghklv kihkh[Z nbdZplbb [jmp_e

jZ° _gby ihke_ qg_]lh dhfivxl_jgZy ije]jZEZfZqglh iha\hey | j_dhf_g~h\ZIv ~Zggu_
\urZ_|I j_amevlZl [hju \ dZq_kI\_ gzZ~_"gh]h bgkljmf_glZ bk
Oh” bkke_ _"h\Zgby Ah\zZgbc d ijbf_g gbx \ ijhba\h”~kI\_ggt

fde djh\b dZiey djmigh]h ijig&ddlh Z m~h[klI\h b \ukhdZy kdhjhl
kdhlz ~h[zZ\ew \lkjh[bjdm k [mn_jguf jdhkdmqg_gby j_ameviZlh\ ~_ezZxl bo \_k

\hjhf p_ggufb Ney ijZdlbg_kdbaZebkilhpb
;mfZ gu_ | _khehkdb himkdzZxlkywZA]ghklbg_kdb_  kbkl_fu BO: b Ziizjzl
dZ "mx ijh[bjdm k djh\vx b \u”_j b\ZdaHfyvxl jguc dlfidk mq_IZ ZgZebazZ b
fbgml nhjfbjh\Zgby [Zau gubg hi\_qgz_ |1

L_kihehkdb bale_dZxlky ba ijhfbjdmgZjh~guf [j_[h\Zgbyf h[_ki_qg_gby
djh\vx b \ I_g_gbfbgml ih*kuozxl J wvailnahhlheh]bg_kdhc [_ahizZkghklb ijh”m
evlZl hij_~_ey_lky \bamZevghZg"idiZz jbamligh\h”rkI\Z
ehkdz \ I_klh\hc £blgbpZl_evguc j_amev
Izl ~\_ jhah\lu_ ihehkul_klh\hc b gZ Ebl_jzZImjz
dhgljhevghc ehtghgb " bl_evguc j_amevlZl /[HLQ 0 -X@®FKQRUU ' +HQNH :

GZ [Za_ DhklzZzgZckdh]h h[ezZklg®plu be®hZ DQG /RHQLQJ 6 $ 5DSLG VFU
eZ J=1I ©J_kim[ebdZgkdZy \_|_jbgZjgZWpW@ZDHWWLRQ RI DQ LPPXQRFKHPLFDO
jZlhjby? D=B \ :ID FKO [ueB_gh WHVW >OHWWHU@ &OLQ &KHP
ijhba\h”kI\_ggu_ bkiulZgkbkl_Kku b Zi :HQQLJ 5 ORHOOHU 05 +DJXHQRH
iZzjZlghjhljzffghlh h[_ki_gq_gby "ey * '"HYHORSPHQW DQG HYDOXKKPXNLRQ
klbdb [jmp_ee_aZ “b\hlguo f_Ilh~hf BURPDWRJUDSKLF UDSLG WHVWYV IRU VF
\h~kI\Z LHH ©;bp_glj? QRLGY FRFDLQH DQG RSLDWHV LQ XU

< oh”_ wdki_jbf_glZ J[ueh bkkeFRO 9 3

ijh[ djh\b djmigh]h jh]zZlh]h kdhlz LHNVUX\I ) /I[HPPHQV $ 9DODGDV
©DZjeZ FZdbhklZgZckdh]lh jBcGBhkh KDHIJHQ - DQG 9DQ 5DQVWLRPXBVHIXO
Lihbpdbc DZjzZ[Zeudkdh]h jZchgZ k QRX@RPIMWRIUDSKLFD@QMWEHRGLR® WR |
dzZg? DZjZkmkdh]h jZchgzZ f_Ih”*"Zfb BAREQEFWHULXP WXEHUFXORVLV DV DQ D
fhlh b dhgdmj_glgh]h BN: Bkke_ _"hVXyblyQijl®J IRU UDSLG GLDJQRVLV RI W
\h~bebkv iZzjZzee_evgh Ij_fy f_Ih~"Zfb SUHYDOHQFH VHWWLQJ (XU - &0LQ OL

Kmsghklv dhgdmj_glgh]lh f_Ih~Z BN: azd
exqZ_lky \ Igfh fhghdehgZevgu_ Zglbl_eZ$EH & +LUDQR . DQG 7RPL\DPI
yleykv [he__ ki_pbnbggufb dhgdmjbj$ i HKkDAYGLGBIRKWA ILFDWLRQ RI WKH %U.
Ibl_eZfb ku\hjhldb djh\b “b\hlgh]h &#&RPEYOMH[ E\ LPPXQRFKURPDWRJUDSKLF



<?L?JBG:JBY

DQW3% PRQRFORQDO DQWLERGLHV "HQQLJ 5 ORHOOHU 05 +DJXHQRH

'HYHORSPHQW DQG HYDOXD!

7RUOHVVH + :XULH , 0 I[LPPXQRFRWRJUDSKLF UDSLG WHVWV IR

7KH XVH Rl LPPXQRFKURPDWRJUD FDQQDELQRLGY FRFDLQH DQG RSLDV
GLDRWQLY RI KHSDWLWLV % VXUII$QDO 7R[LFRO )J
SUHJQDQW ZRPHQ LQ :HVW $IULFD %U - %LRPHG 6FL
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M>D
KH<J?F?GGU? F?LH>U HIJ?>?E?GBY L?JFHMKLHCQB<HKLB FH

B[jZ]bfh\ I R ~\_|I g ijhn_kkhj dZn_%ju \_|_jbgZjghc kZgblZjbb DhklZgZz

Jhkm~ZjkIN\_ggh]lh mgb\_jkbl_IZ bf : ;Zclmjkugh\Zz
> ev”b[_dh\Z > ~hdlhjzZgl ki_pbZevghklb < | _jbgZjgZy kzZgblZjby
DhklzgzZckdh]lh JThkm~ZjklI\_ggh]h mgb\_jkbl_1Z bf : ;Zclmjkugh\z
Lceg

;e fZZeZ™"Z 1k ™ c_kegey | jee »alejekl_j nZdlhjeZjugZ g _J]*a”_e]l_g ‘ue
| fjZQueuMig ZgZnfu- Zaejleekl_jerjk_lee]_g
gghlZpby
< "N"Zgghc klzIvZkKfhlj_gu kh\j_f_ggu_ f_Ih”u hij_"~_e_gby I_jfhmklhcqgb\hl
hkgh\Zgguo gZ baf_g_gbb jZaebqguo nzZdlhjh\ kbkl_fu fhehdZz
6 XPPDU\
7KLY DUWLFOH FRQWDLQV WKH FXUUHQW PHWKRGY IRU GHWHUPLQL!
YDULRXV IDFWRUV RI PLON

:dimZevghklv hij_~_e_ghykllgdfh >ey hij_"~_e_gby I_jfhmklhcgb\hklb ft
\hklb fhehdzZ g_ \uaulZ_I| khfg_gbc elidzd idZldh™_j Zgbx bhgh\ dZjypllzyg jZa
yleylky ihdka&Z f bo ijbl]h~ghklb d bigh[gj ©FhehdhWdhl_kl2 >Zgguc dhfie_dk
kBghc | _ieh\hc h[jZ[hld_ Kihkh{ghgklyz hkgh\_ ZIll_klh\Zgghc f_Ih~bdb H
[ _ edh\hc kifk fhehdZ \u”_j b\ZIlv \ukltedigbf gbf gZ fhehqguo aZ\h”~"Zo 1Zd dzZd \
I _fi_jZlmju y\ey_|ky mgbdzZevdguff Khh&hklzZ\ \oh”bl "hklZlhggh ~"hjhhgtkgZ[hj
ihal\ey | hkms_kl\eylv 1Zdb_ hi_jZpekebdlbWwdo we_dljh~h\ > @
iZkljba®by MkK[jZ[hldZ b kl_jbebazZpby< gzZklhys__ \j_fy \ ijhba\h”?kI\_ "ey
>@ dhighey I_jfhmklhcgb\hklb aZ]lhlh\ey_fh]h f

<ukhdmx |_jfhmklhcgb\hklv fheheXAaiy_hkgh\ghf ijbf_gyxl Zedh]hevgmx ijh
N ey | dZa_bg dhlhjuc klyaZg k khe Ruh41zgghlj_[m_I| keh ghlh ZiiZzjZlmjgh]lh hn
\_ kb_f \ fhehd_ Z bf_ggh k khhlghr_gd gbyzk 1h fh gh [ukljh hkms_klI\blv \ eZ]
I\hjbfuo nhjf daAldph\ dZevpby b fZ]gbyjzkhihBb ex[h]h fhehggh]lh az\h"Z
ghcklhjhgu b Zgbhgh\ nhknhjghc b ebfhdghZzee ev f ""m | _jfbg_kdhdhg _
db&hlu Kk “jm]hc kilw b g_klhcdhklvx d wlbeh\hfm Kkibjlm

Ba\_klgu ke_"mxsb_ f_Ih”u hij_"\le ¢y Z[khexlgZz 1Zd dzZd Zedh]hevgZzZy
| _jfhmklhcgb\hklb fhehdZ dhlhju_ hkghdBawl!l ~ZIv hp_gdm mkeh\gtkhabjfh

gZ g_ihkj_"~kI\_gghf |_iemMh&l\ha\hklb L'Zd ke_~m_1 hiIf_Iblv qlh ~ZggZ

\bb gZ ijh~mdl |_ieh\Zy ijh[Z ijh[Zz bf__I skikl\_ggu_ g_"hklZldb gZijb
gZ hij_~_e_gbb kh”_j"Zgby bhgh\jdZ2vkhkgbf fhehdZ gZ[ex"Zamdb

pbw fhehd_ gh g_ykgtdmezbf_ggh dhgp_gljZpbx wlZgh
gZ \g_k_gbb \_s_kI\ \uaulzZbbsbo gqzZk gm-gh ijbf_gylv ijb dhg

ggmx *_gZlmjZpbx dZa_bgZ Zedh]lheVjh&y ijhjfmkhcqgb\hklb ihklimiZxs_]h kujhl]h
gZ qZklbgghf kf_s_gbb khe_\h]hhed\dh Hah gZ ijhba\h~kI\_ bkihevamxl

\_ kby \ fhehd_ \ g_[eZ]hijbylgmxgbey mkdhic wlZghe qg_f [hevrmx dhgp_gljZp

\hkb dZa_bgZ klhjhgm \dy dvplhknZlgxkybjlz \u_j b\Z_1| fhehdh g_ Kk\_jlu\Zykv

ijh[u I_f hgh jlfhmklhcgb\__ gh ijb wlhf [ulZxl
GZb[he__ lhqgufb f_Ih~"Zfb hij_" kengddb*ZiHhehdh hp_g_ggh_ ih Zedh]hev

| _jfhmklhcgb\hklb fhehdzZ y\eyxlky lijrdh\dyd |_jfhmklhcgb\h_ g_ \u”_j b\Z_lI

ijh[z ijb I_fi_jzZImj_ K b dhgljhev kdng_c_c |_ieh\hc h[jZ[hl@b >

N jZgby \ fhehd_ bhgh\ dZevpby L fg_f_g__ ZedhlhevgZyyijlkp y\e

LzZzd _ "ey hij_~_e_gbwmlkhcdthk _"gkl\_gghc ]hklbjh\Zgghc f_lh”"bdhc ~ey
Ib fhehdzZ khljm~gdoldzjfttkkbckdh]h gzmagale _gby | _jfhmklhcgb\hklb =HKL
bke~h\zZl_evkdh]lh bgklbImlz fhehqgdghekehigh b keb\db F_Ih” hij_~_emd&by |_jfh
fure_gghklb kha”Zg ki_pbZevguc balcgblhkWb ih Zedh]hevghc ijh[_2Ivfh _1 [u
| _jfhmklhcqgb\hklb ©OL 2fkewlhf ijb[hj bkhevah\ZgzZz \ ijZzdlbq_kdbo mke&h\byo b
fherdh kimi_gqgZlh gzZ]j_\zZxl ~h az”~"Zyghevighf rbjhdbfijgy_Ilky dzZd kihkh[ hil[hjZ
i _jZImju \u”™_j b\zZxIl hij_~_e_ggh_ ljiéhklZ[bevgh]h fhehdZz
ihike _ q_Jh”\ _j]lZxl ZgZebam k p\evx \uy LZdbf h[jZahf fh gh k~_eZlv \u\h” ql
gby dhZlmeypbb [_edh\ H~”gZdh | _iehkhcygbjhkidv fhehdZ d gZ]j ¥dygjdann Z
baaz "ebl_evghklb b Ijm~h_fdhklb ih\kky gy \gimgbf d&lthf ihdZaz|_efbfgok
g_ fh2l [ulv bkihevah\zZgzZ ijb ijhba\dfikl\khklzZz\Z Z kh\hdmighklvx jy*Z nZzdlh
> @ ihwhfm ih~h[IM kihkh[ hij_~_e_glbly |_j



K?EVKDHOHAYCKL<?GGU? G:MDB

mkhcqb\hklb fhehdZ dhlhjuc K1y Mk_mq_ Ebl_jzZImjZz
nZdhju baf_gqgb\hklb kbkl_fu \ plehf ijzd Rm\Zjbdh\ : K ?s_ jZ&anhkdgjb
g_H#b g_\hafh gh \hklb fhehdZ FhehqgZy ijhfure_gghklv

GZ k_]lh~gyrgbc ~_gv h[t_ddlg\lghc< y\
ky hp_gdz |_jfhmklhcgb\hklb fhehdzZ ih |I_«€_j_sZ]bg G < ymceh\Zfmk L_j
\hc ijh[_ gh \\b"mbl _e®ghklb b keh dghphb\hklv fhehqgghlh kujvy 1_j_j&lhldZ fh
ZiiZzjZlmjgh]h hnhjfe_gby gZ ijhba\h"KIA_ hg«
g_ ijbf_gy_Iky Ijb ijb_fd_ fhehdz gz ij_’KIj_[dh\ K DzZefudh\ K Fj_Ih~u hi
ijbylbyo JezZ\guf h[jZahf bkihevdmext Z2@&hgby |_jfhmklhcgb\hklb kujh]h fhehdz

gmx ijh[m g_kfhljy gZ __ km[t_dlIb\glhklIm_ji4b
\h*gymx d kihjguf kemqgzZyf ijbdiEpkigd L ogbg_kdZy o02ZzZjzdl_jbklbdz ijb[h
\Z hehdZz ©OFehdhWdhl_kl& azj ]bkljbjh\iZgw N _

ghf j__klj_ f_IhAbd <B <NJ

M>D

IHD:A:L?EB J:;HLU NGL:EVGHC >BKDH+HHE GU >t
IH<?JOGHKLGHC H;J:;HLHX@B< U

=Zcnmeebd + " | g ijhn_kkhj azf_klbl_ev ~bjDNIhjHH ©DZaGBBFWKO?2
] Dhklzgzc

Ahehlmobg ?fZ]bkljzgl ki_pbZevghklb F :]jZjgZy |_oghbdZ b |I_ogheh]by
DhklzgzZckdh]lh JThkm~Zjkl\_ggh]h mgb\_jkbl_jkulgh\Z ;Zclm

Lceg
Lhiuj®Bu- [_leg»"_m]_ Zj¥&he njhglZev”+s ~bkdees lUjf¥gZkZeagMe
a_jll_me_jf_g¥e™u "Z[m f_g _]*k 1ZgZ[ug”"Z njhglZev”™es ~"bk@A}jrl |apflzdydee u
"lg_ wg_j]_Ibd@dejk_Iderl_je e2Zgg
gghlZpby
>ey ih\_joghkdghh[jZ[hldb ihqg\u jZajzZ[hlZzgZ njhglZevgZy “bkdh\Zy [h
<uiheg_ggufb bkke_ _~h\zZgbyfb ~ZgZ hp_gdzZ Z]jhl _ogbq_kdbf b wg_j] Ibg_kd
njhglZevghc "bkdh\hc [hjhgu gZ azZdjulbb \eZ]lb b h[jZ[hld_ iZjZz
6 XPPDU\
7TKHUH ZDV GHVLJQHG IURQW GQARA KDODQWRYDWURQ 7KHUH ZDV JLYHQ
RI UHVHDUFK WR DJURWHFKQLFDO DQG IRUFH LQGH[HV RI IURQW GLVN KL

>ey ih\_joghklghc h[jZ[hldb ihqg\ulbjgakdbo ihdZazZl_e_c ijh\_‘kegth _z bk
jZ[hlZgZ njhglZevgZy "~bkdh\Zy kmhdZgbypogZ azZdjulbb \ezZ]lb b h[jZ[hld_ izZjZz
ghd >Sely ~ e _gby Z]jhl_ogbqg_Kkjdbo b wg

JbkmghdNjhglZzevgZy “bkdh\Zy [hjhgZz















































































































































































































































































































































































































































































































