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RZeyibg = F_""mgZjh~rgh_ khljm~gbqgq_kl\h \ Zd\ZdmevImj_ ijZ\h
hjl]ZgbazZpbhggu_ Zki_dlu

Emdbg : : Dhklxgbg_\ < < ;h]"Zgh\Z < : Emdbgz X G >Zgbe
Kh\j_f_ggu_ ~“hklb"_gby =HKGBHJO \ h[eZklb Zd\ZdmevImju

K_j\_Igbd = khklhygbb b i_jki_dIb\Zo jZa\bieéyfkgehdpbhggh
jZ[hlu \ Ih\Zjghf ju[h\h~KkI\_ kbkl_fu Jhkju[ohaZ

‘e_dkzZg”jh\Z RIfZI_]by jZa\blby Ih\Zjghlh jZdh\h~kI\Z \ Jhkkbck
N_~ jZpbb

lhghfZj \ K < N_7hjh\uo X < :ZdBEgl2gbdbkd ogheh]bb
ju[h\h~kI\Z b gh\u_ h[t_dlu Zd\ZdmevIimju \ mkeh\byo Zjb~gh]h det

lhghfzZj \Z ?2 G Lbohfbjh\ : F DjZkbevgbdh\Z :: Nbjkh\Z
KhojZzg _gb_ [bhjZaghh[jZaby hk_ljh\uo  \b”Ah\  ju[  f_Ih
gbadhl_fi_jZImjghlh aZfhjz b\Zgby

>hfZggmd < B DmjdmNhljfb§Qzgb_ b ju[hbthedibqg_kdzZy
hp_gdZ gh\hc ]_I_jhab]hlghc ebgbb fZehgq_rmcqZlh]lh dzZjiz

Km\hjh\Z Bkihevah\Zgb_ bffmghfh~ mebjmxsbo ij_iZjZIh\ \ ju[h\hAK

=heh\bgzZ G : ;_dbgz ? G Dhleyj H :; DAZifthgikdbL K I
>Zgbeh\z 2 : JhfZghwWwhIB\K dzZ~ju ~ey j_ZebaZpbb azZdhgZ h
Zd\Zdmevimj_

IhAAm[gZy :<ujZsb\Zgb_ ju[u b ijhba\h~klI\h k_evkdhohayckl\ g
ijhAmdpbb gZ ih~\hjvyo JIP Jhkkbckdhc ijZ\hkeZ\ghc p_jd\b

gmnjb_\Z ? <"HBRYZ G Ohglbg_glZevgZy Zd\ZdmevIimjZ khe_guo \
ljbhjbl_Ighklv jZza\blby \ hI\_| \vuah\zf \j_f_gb

Li_gde_j B?Yghi_ckdbc BFLISHYWHKW LBhjby \brZ khojZg_gb_ b
\hkklZgh\e_gb_

F _IZevgbdh\Z Dhemqg_gb_ ij_bfms_kI\_ggh ilklhfftkd\ _\
j_\_jkzZglh\ dzd i_jki_dlb\guc kihkh[ khojZg _gby [bhjZaghh[jZab\

jul



ljhgbgzZ = B Dhjyl]bgXb&IXfz f_Ih~h\ ijb bamgbagheh]h
bffmgheh]bg_kdhc hp_gdb ju[ b j_qguo jZdh\

Dmjdm[_| = ®hfZggmd < B Nme]ZFhj@hBimgdpbhgZevgZy
oZjZdIl_jbklbdZZhlg&ddMZjiZz HZ|AXYMIEHBORL dZjihdZjZk_\uo
Ib[jb~h\

DhozZgh\ X ; L_ g _dh\ K B L_g_dh\ : X G>dh[nlju\_ X 2
bah[j_I|_gby ”"“ey mkh\_jr_gkl\h\Zgby | _ogbq_kdbo kj_~kI\ bg~m
Zd\Zdmevimju b bo Zijh[Zpby
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<helh]jz”kdh]lh \h*hojZgbebsZ \ ih]Jehs_gbb Iy  _euo f_lZeeh)\
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‘["bgZaZjh\ @bOhieZgdlhg \hAh_fh\ N_jlZzgkdhc h[eZklb
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<yeh\Z H % _kdhevdh ih”oh”h\ d hj]ZgbaZpbb ihebjdmevimjguo
ohayckl\ m [_j_]h\ Djufz
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hk _1jZz \ [_Ihgguo [Zkk_cygZp édihhae jlgdbbh ~ H:H Hiulguc ju[oha
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jZ"m > ghc nhj_eb \ hiklelh\fuyazfdgmlh]h pbdeZ \h*"hbkihevah\Zgby

@mdh\ > < Dhah\dh\Z G : >ZgbkifhdaPh”rki\h k| jeyfb
$FLSHOXWKHQXV \ mkeh\byo DhgZdh\kdh]h nbebZeZ ©<GBBIJO:®

AZe_ _imobg <hafh ghklbhekrhgkdh]l]h km~hoh”gh]h _dJEgZeZ
\h~"hojZgbebs "ey iZkl[bsghc Zd\ZdmevImju

BkZ \ >Djbhdhgk_j\Zpby ki_jfu hk_%khup fiuggh_ khklhygp
fogh[ah]
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Ibjh] . < Eh gbg_gdh FHhjshnmgdpbhgZevgu_ hkh[_pgghklb
nhjfbjh\Zgby "_enbdmggbh]lh 1jZzdlZ deZjb_\uoG@Hfh\ jKgpD © Il L
hglh]_g_a_

Ih*mrdZ K<ujZsb\Zgb_deZjb _\uo khfh\ jZ~b bdju

ImqdZg _\Z D K Fzfhglh\Z J 1 IjhikblgkdgghKib | _ogheh]bb
\ujZsb\Zgby Ih\Zjghlh dZjiZ \ mkeh\byo IhAfhkdh\vy

Jhamfgzy E :ju [hjv[u k ]b"jh[bRrRdiBfb mlhqgufb ohay_\Zfb
\ha[m~bl_e_c bg\Zabhgguo [he_ag_c ju]|

K_ggbdh\Z < > >hdmgzZ_\Z K B OKZ¥gllgidklBdZ [bhibg_kdbo
mkeh\bc ijb [Zkk_cgh\hf f_Ih~_\ujZsb\Zgby k_]he_Idh\ e_gkdh]h h

Kfbjgh\Zz B J Ahlh\ < < >jmdh\kdbc K = F_~gbdh\ : < Kl_nZg
<_ | _jbgzZkgZgblZjdujhijbylby b ijhnbezdlbdzZ [Zdl_jbZevguo [he_at
ijm~h\uo ju]|

Kfbjgh\z B J Ahlh\ < < >imdh\kdbc K =<_Kljmggjg\z D <
kZzgblzjgzZzy ozjzdl_jbklbdzZ ij_kgh\h”ghc ju[u ijb \bjmkguo b [Zd]
[he_agyo

KlZjdh G<ebygb_ kZ” ph\gwo ohayckl\ gZ kh” _j Zgb_ hjljZgbq_kdb
\ s _kI\\ “hgguo hleh  _gbyw&z™blfle\ c

Km[[hlbgZz X F Kfbjgh\z B J IZ\eh\z ? < ;Z[mjbgz L |
["meZ \EF =Db"jh[bheh]bq_kdb_ ijhp_kku kZfhhgbs_gby \h”*u
Zgljhih]_gghf azZ]jyag_dbb \h”~h_fh

L_ g _dh\ : X L _ g _dh\ KB lheulvygh\ < <<upsdZgdigbh X ;

fheh”b Ih\Zighhfukeh\uo b p_gguo ihjh” ju[ k \ukhdbf dzZqg_klI\h
\u'b\Zgby b nhjfbjh\Zgby dj_idhc bffmgghc kbkl_fu hjljzZzgbafz h
"hjzZsb\Zgb_ Ih\Zjguo hkh[_c jul_d&b_ifbhikhdbo ~b_Ibqg_kdbo
k\hcklI\ ju[v_]h fykz

LdZq_gdh ==fFm~g_\kdZyxebygb_ " abgn_dpbb ~bhdkb”"hf oehjZ ¢
hdbkebl _evguc klj_kk \ k_jrp_ jZ"QF B b« EnFNKEXXENMGHE D X P

LdZqg_gdh ==fm~g_\kdZyHdcbkebl _evguc kljZkkighc IdzZghb
jiZ"m ghc nh2@BRUK\@KKNXMVWOED XBPffmgbabjh\Zgghc \Zdpbghc
ijhIbWHURPRQ@BVebygb_ ]bihl_jfbb



Nb]Jmjdh\ KJu[hohayckl\_ggh_ hk\h_gb_ \gh\v h[jZah\Zgguo \h”"hz
a_feyo k_evohagZagZg_gby

RZdbjh\Zz N Kh\j_f ggh_ khklhygb_  bkdmkkl\_ggh]h \hkijhba\h
g_dhlhjuo ijhfukeh\uo \b”h\ ju[ Dmc[ur_\kdh]h \h~"hojZgbebsZ

Rbg~rZ\bgZz G B GbdzZg”jh\ < Y 1Z\ebkh\ : : Ebizlh\z F
Bgrb\b mZevgZy hp_gdZ kzZfhd a\h~"kdh]h kIBDD Y&DhQKMC iZe
DOSM@QXdZq_kI\m bdju

Rlujh\ B G EZibgBamq_gb_ gZghwgl _jhkhj[_glZ ~ey ju]
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RZeyibgl=
Kh\_Ilgbd FbgbkljZz k_evkdh]h ohayckl\Z Jhkkbckdhc N_"~_jZpb
JVKDO#BBU®

l[jbgylhc \ ]h m Dhgp_ipb_c jZa\blby ju[gh]h ohayckl
N_~ jZpbb gZ i_jbh” ~"h ihklg\®ZgZz az”~ZqZ ih Zdlb\bazZpbb f_ "
khljm~gbq_kI\Z Jhkkbb \ kn_j_ ju[heh\kl\Z

lh blh]zf kh\_szZgby ©H i_jki_dlb\Zo ju[hohayckl\_ggh]h dh
ijhr_~r_1]h Zij_ey FzN\zNzg_ ih”™ jmdh\h”klI\hffogihkfyZ j
> : F_™"\\Z ijbgylzZz j_ahexpby k i_j_qg_f ihjmg_gbc gZijZ\e_ggu
jZa\blb_ ju[gh]lh ohawyxckdZklb f_"~mgzZjh~gh]lh khljm~rgbqg_klI\Z \
j_ahexpbb ihjmqg_gh azZbgl_j _kh\Zgguf n_"_jZevguf hj]ZgZf bkihe
p_eyo aZsblu bgl_jkikdkddakN_~ jZpbb \ h[eZklb ju[heh\kI\Z jZ
ijbgylv dhfie_dk f_j gZijZ\e_gguc gZ jZkrbj_gb_ mqzZklby Jhkk
f_ ""mgZjh”"guo hj]J]ZzgbazZpbyo hkms_kl\eyxsbo j_]mebjh\Zgb_ \ h
h[_ki_q_gb_ g_h[oh”bfh]h jhkhkbl&kdyh\ ifb " *mgzZjh~"guo dhg\_gpt
jZchgZo b hldjuluo gZklyo Fbjh\h]lh hd_zZgz 2

< mihfygmluo Dhgp_ipbb b ihjmqg_gbb j_qv b”~_| bkdexqgbl_
ju[heh\ghf ijbkmlkl\bb | _ mqgzZklbb \ kn_j_ ~h[ugb \h~guo [bhj_k
khklhygbbkl\klgghc k\h[h”u LZdh_ aZdexq_gb_ eh]lbq_kdb \ul_dz
©\h”gu_ [bhj_kmjku?2 b ©ju[heh\kI\h& ij ~"mkfhlj_gguo khhlI\_IkI\_g

N_~ jZevghlh azZdhgz hl NA ©OH ju[heh\klI\_ b khojZg_gbb

[bheh]bg_kdbadj2 kmjk

Ih j_amevlzZIZf \uiheg_gby ihjmqg_gbc [jZ\bl_evkI\Z IJN gZ |_
h[_ki_q_gh mqgzZklb_ gZr_c kljZzgu \ fgh]l]hgbke_gguo f_""mgzZjh”"
j_lbhgZevguo hjl]ZgbazZpbc ih mijzZz\e_gbx ju[heh\kI\hf b dhhj”’
bkke_"h\ZgbckzZgaib ~"\mklhjhggbo kh]eZr_gbc \ *Zgghc kn_j_ ~_yl

KA JN < kl

HnbpbZevguc kZcl IjZ\bl_evklI\Z JN lhjmg_gby KWWS JRYHUQPHQ\

|Zjezf_glkdZy J]Za_IlZ «

K[hjgbd f_""mgZjh”"guo dhg\_gpbc b kh]eZr_gbc JhkkbckdHbeMm\RI\iZpbb
GZmgqg j_~ D :;_dyr_\ ih” h[s j_"~ ::DjZcg_ld Fk Ilfjjmki_dlggu_

"Zggu_ mlhqgg_gu ih fZl _jbzeZzf hnbpbZevgh]h kzclz

KWWS ZzZZ ILVK JRY UX DFWLYLWLHYV 3DJHV ,QW&RRSHU DVS]|



ljb wihf JhkkbckdZy N_”~_jZpby ijZzdlbg_kdb g_ mgzZkl\m_1I \ Z¢
mijZ\e_gby b j_]Jmebjh\Zgby kn_ju k\yaZgghc k bkdmkkl\_gguf jZ;
| Zd\ZdmevIimjmkI\jluffh\k hI*_evguo kemqgZyo 1Zdh_ ijbkmlkl\b_
nZdmevlzZlb\guf mqzklb_f dhff_jg_kdbo bkKezg'thdZd gZhkdlgb mqj_ "
\ jZ[h!_ f_""mgZjh~guo hjlZgbazZphbc beb N _deZjZlb\gufb
f _"ijZ\bl_evkl\_gguo kh]leZr_gbod_kdihe jjZZddbaZpbb

LZd \ hkgh\ghc gqZklb mdZazZgguo “\mklhjhggbo kh]eZr_ghbc
ohayckl\z dzd ijZ\beh klzg~Zjlgh h]lh\Zjb\zZ_Iky qlh ©aZbgl
jZa\b\zxl khljm~gbqg_kl\h \ kn_j_ ZHWMgddavhk]dklky g_ ykgufb f_
\hiehs_gby \ "bagv aZyle _gguo gZf_ j gbc Bkdexqg_gb_ f klhbl
ijhr_~r__ \ Jhkkdobk_kkbb Ih~rdhfbl_IZ ih Zd\ZdmevIimj_ Dhfbl_I1Z
ohayckl\m Ijh~h\hevkl\_gghc b k_evkdhohayckl\_ggheNtHZgdazZphb
dhlhjhfm baggdhzZz]hlh\bebkv \ jzfdZo jzZg__ azZieZgbjh\Zggh]h |
f _jhijbylgky_"~mgzZjh~ghc Dhgn_j_gpbb N:H ih Zd\ZdmevIimj_

G_kfhljy gZ 1Zzdb_ iheh bl_evgu_ gZgbgzgby fzIl_jbfZz¢lz ijhr_:

]h~Z ¢ k_kkbb JD:LHJIN]JHhgZevgZy dpbw_‘ey :abb b Lboh]h h
N:H ih \hijhkzZf h[ bgl_gkbnbdzZpbb Zd\Zdmevimju dhgklZlbjmxl
gZpbhgzZevgh]h bgl_j kzZ \ qgZklb ijh\_~ _gby ~"Zevg_cr_]h "bZ
iZjlg_jzZfb \ kn_j_ ju[h\h~kI\Z Hkgh\Zgb_f d |Zdhbreha B tkenxlck | g x \i h
khklz\_ jhkkbckdhc ~_e_]Zpbb ij_"klZ\bl_e_c azbgl_j_kh\Zgguo
\eZklb

Dzdh\z °~_ agzZqgbfhklv f_""mgzZjh~rgh]lh khljm~gbq_klI\Z ih
Zzd\Zdmevimju b qlh g_h[oh~bfh ~_ezZlv \ wlhf gZijz\b_gplgby Ihf
ijZ\h\h]lh j_]Imebjh\Zgby hljZkeb"

< ihke_"gb_ 1h”u gZ[bjzxl \_k j_r_gby j_dhf_g”"Zpbb b
f_""mgZjh~"guo hjl]Zgbazpbc \ kn_j_ ju[h\h”~kI\Z \ jZ[hl_ dhlhjuo J
hnbpbzZevgh g_ ijbgbfZ_| mqgzZklby

J _]bhgZevgu_ hljzK&€gwazmpgbh N:H 1Zdb_ dzZd Dhfbkkby ih
ohayckl\m ralbdikidihd _Zgkdh]h j $dhgz 2?\jhi_ckdzy Zkkhpbzy
Zd\Zdmevifasits K_Iv p_gljh\ ih zZd\Zdmevimj_<RHklkhgghZe?ygjihi_
1$&(( K_Iv p_gljh\ ih zZd\Zdh2hdtiohhd_Zgkdh]h [L§&hgz

Hkgh\gZy qzZklv khjel\r 'glgpZKjihjgbd_ f_""mgZjh~guo dhg\_gpbc b kh’

Jhkkbckdhec N_~_jZpbb ih \hijhkZf ju[heh\kI\Z gZmq j_~ D ::_d
. : DjZcg_]h F 1jhki sl kK
JZkihjy  _gb_ 1jZ\bl_evkI\Z JN hl i ©H éjh\_b_gbhdly[j_ 1h~Z \

] Kzgdll_j[mj]_hc k_kkbb ih~Ardhfbl_|Z ih Zd\Zdmevimj_ Dhfbl_IZ if
lijh"h\hevkl\_gghc b k_evkdhohayckl\_gghc b k_evkdhohayckl\_gghc hj
GZpbc®d KA JN < ki

Kf < [kZcl M: KWWS ZZZ IDR RUJ XQIGRBRYEHRGEHN PHKWLQJ



J_]bhgZevgZy dhfbkkby ih ju[ghfm ohayckl\m b Zd\Zdmevimj_ \
Dz\dZa&$&)LVK ijhgb_ g_ bf_xI \ k\h_f khklzZz\_ g_ Ilhevdh
ij_~klz\bl_e_c hl Jhkkbckdhc N_" _jZpbb \gshdREZ jlhRi_pbZebklh

Djhf_  j_]bhgZevguo ijbgpbih\ ih \_~ gbx hI\_Ikl\_gghc
i_j_qbke_ggu_ hjlzgbazZpbb Jhlih\yl ij_~eh’ _gby \ qZklb mklZgh\e_
b]Jju2 \ wlhc kn_j_ Lhevdh aZ ihke_"~gb_ ]h~Z ijbgyl jy® | _ogbq
ju[h\h~KI\V\ Thf gbke_

h gz*e_ "Zs_c ijzZzdlbd_ ijhba\h?kI\Z dhjfh\ *ey Zd\ZdmevIimju

ih k_jlbnbdZpbb b klZg”*ZjlbaZpbb ijh"mdpbb Zd\ZdmevIimju

h[ wdhkbkl_fghf ih?~oh”_ d Zd\ZdmevIimj_

<k_j_lezf_glu b jmdh\h”ki\z \ ju[ibahAgki\_ ijba”Zxlky
f_ ""mgzZjh~rgufb hj]J]Zgbazpbyfb \ jZzZfdZo ba”"Zggh]lh N:H Dh”_dkZ h
ju[gh]h ohaycklI\Zb ghkyl j_dhf_g”Zl_evguc gh ih kmlb bkiheg_ghb
ijbgm~”bl_evguc oZjzZdl_j ey \k_o J|hkm”Zjkl\ aZhgibtZyébekyhkZlygu

ljbf_jhf lZdh]h ©g_h[yazl_evgh]h& 2~ ckl\by ~hdmf_glh\ N:F
kem bl j_ZebazZpby F_""mgZjh~gh]h iezgz ~_ckl\bc ih ij_~mij_""_
ebd\br"Zppbazdhggh]l]h g_khh[sZ_fhlh b g_j_]Imebjhe thEhG G hfuke
ijhfuk e < ]h~m gZ hkgh\zZgbb iheh _gbc mihfygnjbhgtyllDh”_d
khlezZr_gby h f_jZo ]hkm~ZjkI\Z ihjlzZ ih ij_"mij_""~_gbx k"_j b\Zghb>
ijhfukez \ Fbjh\hf hd_Zg_ bieZdZajhdhguc”_ckl\by 1Zdh]h ijhfukeZz
j_ZebazZpbkZdholjz\bl_evkl\h JN jZzkihjy  _gb_f hl j mlI\_j?beh
GZpbhgzevguc iezg ~_ckl\bc ih ij_~mij_"~_gbx k~_j b\hdbkelz eBd\b"
Fbgk_evoha JHKkbdp gv f_jhijbylbc ih \uiheg_gbx "Zggpho fezgZ
Aimlhc klhjhgugylb i j gbke_gguo gZpbhgZevguo Zdlh\ jZaebqc
kbeu y\ey_| kh[hc*hjihkh\_klghitheg_ gdZrbf Jhkm~rZjkI\hf h[yazZl_ev
ih f_"~"mgzZjh~guf ~h]h\hjzf hI~_evgu_ Zki_dlu dhlhjh]l]h ~_IZevgh
G K Kbfhgh\hc

HkghXy qzZklv jhkkbckdbo jh[hgh”BE\g_]h \jgf d&bZedb\ZezZkv |
\hijhkzfb kh[ex”_gby I|j_[h\Zgbc f_""mgZjh~"guo hjl]ZgbazZpbc \ kn_

® KZcl N:H >_iZjlzf_gl ju[ghlh ohayckl\Z KWWd® Zdhrdydm BV KHU\
SXEOLFDWLRQV UX

Kf 1zf °"_ KWWS 7ZZZ IDR RUJ GRFUHS L Ul U SGI

KA JN < Kkl

JZkihjy  _gb_ Fbgk_evohazZ Jhkkbb hl ©H[ mI\_§ "~ _gbb i_j_qgy f_jhijby
ih j_ZebaZpbb gZpbhgZevgh]lh iezgz "_ckl\bc ih ighXmi_ebddibiZpkt j
g_azZdhgghlh g_khh[sZ _fh]h b g_j_]mebjm_fh]h ijhfukez?

KWWS EDVH FRQVXOWDQW UX FRQV FJL RQOLQH FJL"UHT GRF ED)\
Kbfhgh\Z Bgklibiml “h[jhkh\_klgH&lgibat f hd_ki_qgq_gby \bihemgdply*guo
Ahlh\hjguo h[yaZl_evkl\ F_""mgZjh~gh_ im[ebggh< b g&klgh_ ijzZ\h




bkdexq_gb_f h[yaZl_evkl\ ih ebjpbbukKBalL?l agZqbl_evguo h[t_fh\
hk_ljh\uo ihjh~ ihkdhevdm g_ hkms_kl\eyeZ wdkihjl JThlh\&Z ijh~n
keh ghkl_c \ kh[ex”_gbb jy*Z f_"~"mgZjh”~guo khleZr_gbc

<f_kl_ k I_f 1zZdb_ ijh[e_fu m _ \hagbdzZxl| ijb ihklZhdipbdbu[h)
aZ jm[_~ b bguo ihiuldZo hl_q_kI\_gguo Zd\Zohayckl\ bgl_]jbjh\Zz
hljzke_\h_ khh[s_kI\h H[ wlhf aZy\beb ij_~klZ\bl_eb ju[hohayckl\
1ZjeZf_glkdbo kemrZgbyo \ =hkm~Zjkl\_gghc >mf_ NK JN d&ahklhy)
| _ fm ©OKh\_jr_gkl\h\zZzgb_ f_j ]Jhkm~ZjkI\_gghc ih~*_j'db Zd\Zdm¢
N_~ jZpbb?

BaazZz hlkmlkl\by k_jv_agh]lh \azbfh”_ckl\by gZ f_""mgZjh~ghf
ju[h\h~h\ g_I \hafh ghklb hkms_kl\eylv \azZzbfh\u]h*@hAjm[khdjwibgbq
dhee_]zfb \ kn_j_ ih”]hlh\db b ih\ur_gby d\ZebnbdZpbb ijhnbe:
kh~_ckl\by bf \ ihbkdZo jzZz[hlu h[f_gZ ijhba\h?kl\_gguf hiulhf b g
| _ogheh]byfb ie_f_gguf b J_g_Ibg_kdbf fzZl_jbZehf ]b”jh[bhgl
ju[Ahh~ghc |_ogbdb b h[hjm~h\Zgby ijh~\b _gby bg\_ikliyhijdkm Z
\u[hjz kljzl_]bb jzZa\blby ~Zggh]lh k_dlhjZz k_evohaijhba\h”kl\z
Zki_dlu

=eh[Zevguc Zd\ZdmevImjgugZoedegkk\h_]h kha”rZgby jZajzZ[hlZ
<:Jk_jlbnbdzZpbx Zd\ZdmevImjgh]MW KHbBWXIKFVYZO W X Ut \6 JDaFgW & F H
h[t_dlh\ \ujZsb\Zgby h[yazZl_evgmx “ey wdkihjl_jh\ b bfihjl_jh\ ju
\ jZzfdZo kljzg :evygkz @gkZehbpdzpbb \ ju[heh\kI\_ dhlhjmx \uc
ijhreb fghlb_ jhkkbckdb_ ju[h”h[ulZxsb_ dhfiZzgbb

lhke_ wlh]lh \ jhkkbckdhf ju[h\h”kI\_ keh bezZkv iZjZ"hdkZe\
dhlhjhc hl_qgq_kI\_ggu_ ki_pbZebklu kgZ[*"b\ aZjm[_"guo dhee_] ie
| _ogheh]byfb \ujZsb\zZgby jy~Z J]ih™hdbkegkh\ ijhba\h”kI\_gguf hiu
j_p_ilmjzfb dhf[bdhjfh\ gh kzZfb g_ fh]lml wdkihjlbjh\ZIv Jhlh\mx

Dhg\_gpby h f_""mgZjh~ghc Ihjlhle_ \b”"Zfb “bdhc nZmgu b nehju gZc
bkq_agh\ &MYYHQWQWH WRIDWLRQDO 7UDGH LQ (QGDQJHUHG 6SHFLH
< [kZcl HK& WS 277 XQ RUJ UX GREXPHOMMWEM AOBNFRQY FRQYHQW

<hafh ghklb b jbkdb jZaaWdmevimjuGh\hklb JLVKQHW
KWW S ZZZ ILVKQHW UX QHZV DTXDFXOWXUHBQHZV KWPO

Kf kZcl KWWS Z72ZZ JDDOOLDQFH RUJ ba fzZl_jbzZeh\ dhlhjh]h
Zd\Zdmevimjguc cevygk *$$ yley |ky f_""mgzZjh~"ghc ZkkhpbZzZpl
ohayckl\mxsb_ km[t_dlu bo khxau gZmqgqgu_ bgklbIlmlu wdki_jlh\ b Z
fghlb&ljzg *$$ eb”_j ih \g_"j_gbx k_jlbnbdZpbhgguo klzZg”~Zjlh\ b ju]
Jhkkby hnbpbZevgh g_ mqgzZkl\m_I \ ~_yl_evghklb wlhc hj]l]ZgbaZpbb

K_jlbnbdZpbx b wdhfZzduh@WhHZDUSLRXQBBAE \\_eZF_""mgZjh”*gZy
g_aZ\bkbfzy g_ijZ\pyZeyviijplZgbazZpby h[jZah\Zggly b 8QLGQHXHUI
hjlZzgbaZpbb KWWS ZEAWPMEXRHG JHW




mkeh\byo g_h]jZgbg_ggh]h azZjm[_"gh]lh bfihjlZz mdzZazZgghc dZlI_
kKljZgm

>ey bkijz\e_gby kbIimzZpbb fu kqblz_f ]Jjvhabhvgulijl4dda
Jhkm~rZjkI\_gghc \ezZklb hl ~hihegbl_evguo aZzZ[hl b j_rblv \hijhl
klzg~ZjlbazZpbb ijh~mdpbb b I_ogheh]lbc \ jZfdZo dhjihjzZlb\gh]h ijZ

G_ “h"b~Zykv hl~_evguo ijbdzZzah\ b ihklZgh\e_gbc hl n_*"
dimig_crb_ kzZfbhjm]nie_ ju[h\h~gu_ h[t_~bg_gby \ khklhygbb kz
jZajz[hlzlv b \g_"jblv [hevrbgkl\h zZdIh\ gzZijbf_j ih k_jlbnbdzp
ihal\heyxsbo [_ki_j_[hcgh \azZbfh”_cklI\h\ZIv jhkkbckdbf ju[h\h~"Z]1
iZjlg_jzfb \ Ihf gbke_ ihlkZj\mylvgu_ kljZgu k\hx ijh~mdpbx 1Ijb v
ihAlhlh\d_ hljzke_\uo zZdlh\ azZz hkgh\m "~_eZl_evgh [jZlv khhI\_Il
jmdh\h~kli\Z N:H \ ju[h\h”kI\_ dhlhju_ g_h[oh~bfh Z~Zilbjh\Zlv
j_lbhgZevgmx ki_pbnbdm b hkh[_gdg§BklbLZdhba\iloh? \' qgqZk
ih~\N_j"~_gby dzZq_kI\Z ju[hijh*mdpbb mdezZ”~u\Z_Ilky \ ihgyl
kK_jlbnbdzpbb Ih\zZjh\ ijZz\h\u_ hkgh\u dhlhjhc ih”jh[gh hk\ylbel
pb\bebklu : < EZIugp: ¥ mk_\Z E ? QZid_\bq

Bfie _f_glzZzpbx \ dhk#dkb azZdhgh”~zZl_evklI\h Ij_[h\Zgbc N:H ba
\ur_mihfygmluo jmdh\h”kI\Zo iha\hey_ | \WNihegj@levghihv@¥dhgz
Zd\Zdmewdfj_gZ hkgh\dhgihhhc \ khhiI\_IklI\bb k f_""mgzZjh~rgufb "h
Jhkkbckdhc N_"* _jZpbb gZklhysbf N_" jZevguf aZdhghf ~jm]bfb n
b ijbgbfz_fufb \ khhlI\_Ikl\bb k gbfb bgufb ghjfZlb\gufb ijz\h
Jhkkbckdhec N_”~_jZpbb miheghfhgq_gd&df JNZ\ibl *eykéwvguf hj]Zgh
bkihegbl _evghc \ezZklb mlI\_j " *zZxlky KkijZ\hggbdb b deZkkbnb
Zd\Zdmevimju \ Ihf gbke_ \ hlghr_gbb h[t_dlh\ Zd\ZdmevImju \b
ohayckl\ h[t_dlh\ bgnjZkljmdImju b bguo h[t_dlh\ s bkKli\ree \gaomg fu:
Zd\Zdmevimju ju[h\h?kI\Z Z IZd _ ki_pbZevguo mkljhckl\ b beb

Djhf_ Ih]lh ijbgbfzy \h \gbfzZgb_ _ " _]lh~”"gh mkbeb\Zxsbcky jt
iZl_jgZeb"aZjm[_"guo kljZg g_h[oh”bfh \k_f aZbgl_j_kh\Zgq
Jhkm~rZjkIN\_gdgdb 1ghgz[hlzZlv \hijhk h jZzkrbj_gbb f_"~mgzZjh”~gh]h kt
\' kn_j_  ju[h\h~”kI\Z \dexqzZy h[_ki_g_gb_ mqgzZklby hnbpbZz
ij_~klz\bl_e_c \ jzZz[hl_ f_""mgZjh~guo hj]ZgbazZpbc aZgbfZxsboky
b jZajzZ[hldhc ijZ\h\uo hlkdig\bjhhgglpy b jZa\blby Zd\Zdmevimju

EZlugp_\ : < ljZ\h\u_ Zki_dlu ~_deZjbjh\Zgby khhi\_IkI\by ijhAmdIh\ i
i_jbh~r  Ohayckl\h b ijzdh K

=mk_\Z L : QZid_\bg E ? Dhff_glZjbb d N_~_jZevghfm aZdhgm ©H |_
DhgkmevIZgKew¥S EDVH FRQVXOWDQW UXDPRO% RIL RQOLQH FJL"UF
N_~_jZevguc aZdhg hl NA @H[ Zd\ZdmevIimj_ ju[h\h”KkI\_ b h

baf_g_gbc \ hi®_evgu_ aZdhgh”Zl_evgu_ Zdlu Jhkkbckdhc N_" _jZpbb?



j_dhf_g~Zpby ~he'gzZ \hiehszZlvky \ “bagv ijb g_ihkj_"kI\_
ju[hohayckl\_gguo h[s_klI\_gguo h[t_"bg_gbc b khxah\ ZkkhpbZz
ju[h\h~ghc ijh*mdpbb >ey wlh]l]h g_fZeh\Z gugb y\é&yhn Ikyhjhhgtusj
Jhkm~ZjkiI\Z kha”zZgby 1Zdbo h[t_~bg_gbc \ i_j\mx hqg_j_"v ~_ckl\
KG= ljbf_jhf 1Zzdh]l]h GDH fh _| kem blv g_"~Z\gh aZy\e_ggu
Zd\Zdmevimjguc Zevygk? ij_"klzZ\bl_eb dhlhjh]lh ij_a_glh\Zeb "z
\ur_mihfygmluo iZjezf_glkdbo kemrzZgbyo \ =hkm~ZjklI\_gghc >mf_

M>D
KH<J?F?GGU? >HKLB@?GBY =hkGBHJO < H;E:KLB :D<:DMEVLI
Emdbg : : Dhklxgbqg_ \ < < ;h]*"Zgh\¥ & : >ZEgqbdlhd Z
=hkm~Zjkl\_ggucbkZmqgyh\zZl_evkdbc bgkdhlimibhg ggh]h ju[gh]h
ohayckl\zZ KzZgdj[mj]

02'(51 $'9$1&(6 ,1RY,25+ ,1 7+( ),(/' 2) $48%$&8/785(
IXNLQ $$ .RVWX\QLYHFK 99 %RJGDQRYD 9 $ .XNLQD

J_axf < jzZ[hl_ ij_"klZ\e_gu hkgh\gu_ ~hklb" _gby N=;GM 0©O=
h[ezklb zZd\ZdmevIimju \ i_jbh”" k ] ih<gBlgllhlypdml \jjZfyjZz[hlZgZ
kbkl_fz gzZmgmhjfZpbhggh]lh h[_ki_q_gby b h[hkgh\Zgu gZijZ\e._
wnn_dlb\ghklb ju[guo ohayYckmljgggbo \h"h_fZo Jhkkbb ghjfzl
f ITh"bqgq_kdb_ ~hdmf_glu ih \ujZsb\Zgbx p_gguo \b”h\ ju[ ]_g_|
ghjfzlb\ghlh”"bq_kdZy [ZaZ jZpbhgZevgh]lh \hkijhba\h”~kI\Z ju[ i
wdhghfbgq_kdh]h khklhygby ju[h\h”guo eipgdijloyib¢tbhgZa IJN H[h[s_
NZggu_ ih bgn_dpbhgguf azZ[he_\Zgbyf hkgh\guo dmevib\bjm_fu
ju[h\h~guo ohayckl\Zo ih \uy\le_gbx ijbgbg \hagbdgh\_gby [he_ag
"Zgguo ih bgn_dpbhgguf [he_agyf ju[ b ilM{hdghéggu gAdmhmgdh*Zpbb
ih ijhnbeZdlbd_ aZ[he_\Zgbc ju|

Dexq_\u_ kelZ\dZdmevimjZz =hkGBHJO jZpbhgZevgh_ \hl
wdhghfbq_kdZy wnn_dlb\ghklv

6XPPDUOUKH SDSHU SUHVHQWY WKH PDLQDFKLHYHPHQWYVR
SUHVHQW WLPH 7KH ,QVWLWXWH KDV GHYHORSHG D V\VW
GLUHFWLRQV RI ILVKHULHYV HIILFLHQF\LQFUHLDDW HGQG LOQRDRDG
DQRQG PHWKRGRORIJLFDO GRFXPHQWYV RQ FXOWLYDWLRQ RI Y

KZcl Dhfbl _1Z =hk mfu NK JN ih ijbjhAghjhjhkmejk&Zi\Zgbx b wdheh]
KWWS VLWH [S KWPO



QRUPIPMMYKRGLFDO EDVH Rl UDWLRQDO UHSURGXFWLRQ RI |
FRQGLWLRQ RI WKH KDWFKHXVN VD@ )6 GIHKWDMQE QU B BIURIQ & HRIII
PDMRU LQIHFWLRXV GLVHDVHV Rl FXOWXUHG ILVK DQG WKH
VXPPDUL]HG 7KH GDWDEDVH RQ LQIHFWLRXV GLVHDVHV RI Il
ILVK GLVHIOWVHRUPHG

.H\ ZRWGNKDFXOWXUH *RV1,25+ UDWLRQDO UHSURGXFWL

< gZklhys__ \j_fy kh\j_f _ggZy fbjh\Zyddghd m2alm\jZxsbcky
k_dlhj ibs_\h]h ijhba\h”~klI\Z dhlhjuc klZgh\blky \Z ghc hljZkev>
ijh*h\hevkdghfm h[_ki_gq_gbx gZk_e_gby dZg_kl\_gghc b [_ahiz:
d\Zdmevimjz klj_fbl_evgh jZkrbjy_| k\hb ]_h]jZnbqg_kdb_ ]jZgbry
lhevdiz\h_\u\Z_| jugdb k[ulZ gh b m\_ebqgb\Z_| “hex \ fbjpdhf ju[g
his_f h[t_f_\ueh\Z ju[u feg Ilhgg\ ]h® gZ "hex Zd\ZdmevIimju i
lhgg

D kh Ze_gbx \ Jhkkbb kbImzZpubh¥ybgzZyfeg Ihgg ju[u \ mkeh
Zd\Zdmevimju fu ijhba\h”bf \k_]h luk Ihgg <dekdfzkbd_tkdigbjh
nmkeh\by ihalheyx!|l jZa\b\Zlv \ gZr_c kljZg_jZaebqgu_ gZijZ\e_
| _iteh\h~*gmx oheh”gh\h~gmx ij_kgh\h*gmx b fhjkdmx JZaghh[jZ:
Jhkkbckdhc N_”~ _jZpbb j_]bhgZevgu_ hkh[_gghklb hij_"_eyxl
hl _g_klI\_gghcm&dhdpgu ih gZijz\e _gbyf b h[t_dlZf dmevib\bjh\Zgh
"he 'gZ [ulv hkgh\ZgZz ZdImzZevghklv nhjfbjh\Zgby |_ogheh]bqg_kd
Zd\Zdmevimju b jZajzZ[hldZ j_]bhgZevguo iZd_Ih\ |I_ogheh]bc ijh
fZl_jbzZeZ b Ih\Zjghltlzgbyzbpt\ _dlh\ Zd\ZdmevIimjub fZjbdmevimju

HrgZdhkms_kl\mxszZy kljmdIimjZz b ijbgpbiu hj]J]ZgbazZpbb
Zd\Zdmevimju \ kh\j_f_gguo mkeh\byo yl\eyxlky fZehwnn_dlb\gufl
mq_gu_ jZajZ[hlZeb jy~ f_j iha\lheyxsbo j_rzZlIvh kijhvadlgtkl\mzZ".
dZq_klI\_gghc b [_ahizZzkghc ijh*mdpbb Zd\Zdmevimju \ g_h[oh”bf
gm ”~ ihlj_[bl_evkdh]h jugdzZz Gh bf_xsb_ky jZajzZ[hldbhlebqgzZxlky
glh kha~zZ_1 hij_~_e_gguc jZaju\ f_""m |I_ogheh]bg_kdbZmdpZzkhf b
h~rghc klhjhgu b ijZdlbg_kdhc ~_yl_evghklvx ij_"ikb%jlmnthZd\Zayme
lhlh qglh[u jhkkbckdzZzy zZd\ZdmevIimjz kfh]ezZ h[_ki_gblv ohly |

g_h[oh”bfh j_rblv jy®» \Z guo azZ™"Zq [_a dhlhjuo jZa\blb_
g_\hafh ' ghZdh@éZ]hijbylguc bg\_klbpbhgguc debfzl \ jZaguo
kljZgu wnn_dIlb\g__bkihevah\zlv _kl_kI\_ggu_ dhjfh\u_ j_kmjku

dmevib\bjh\Zgby \ukhdhijh~mdIib\guo \b”h\ Jb”jh[bhglh\ \dexq
ijbf_gylv gZmdh_fdb_ b j_kmjkloghgh]Bksb_h[hjm~rh\Zgb_  khdjzZsZlv i
\ujZsb\Zgbb \ueh\_ ljZgkihjlbjh\d_ i_j_jZ[inldmdip fj bZelvadgbph\u _

ijh[e_fuK wlhc p_evx g_h[oh”bfh h[mqgZlv b ih\urZlv d\ZebnbdZpb
"Zgghc kn_ju bkihevah\zlv khW”rd_dgud _Ibghhjfbjh\ZIv kbkl_fm
klzg~zZjlh\ b ijZ\be ]ZjzZglbjmxsbo dzZq_kI\h [_ahizkghklv b hlk



Zzd\Zdmevimju wdheh]bq_kdmkhbadmMiRighkkiyv_qgblv gzZk_e_gb_ jZ[h
hkh[_ggh \ k_evkdhc ifibjjghglUo dbJhjbyo

P_ev ij_"ezZ]zZ_fhlh \ukintiefhglkyjZzpbb \hafh ghkl_c b “hklb"
N=;GM ©=hkGBHJO?2 \ h[eZklb Zd\ZdmevIimju

N=;GM ©=hkGBHJO?2 [I|jZ*"bpbhggh \_~ | nmg"Zf_glZevgu_
bkke_"~h\zZgby ih \k_f \hijhkzf Zd\Zdmevimju b j_Zgébmdpbbgpbhe ¢
\gmlj_ggbo \h~h_fh\ Jhkkbb KljmdImjz Bgklblmlz ih”*jZamf_\
bkke_"h\Zgbc \ h[eZklb Zd\ZdmevIimju \dexqZxsbo bg”"mkljbZevgh
ju[h\h~kI\h dhjfhijhba\h?kl\h ]_g_Ibg_kdb_ b k_e_dpbhlygdu bkk
N _eh fhgblhjbg] \h*ghc kj_~u bolbhiZlheh]bx |_ogbq_kdh_ hkgZs

N=;GM ©=hkGBHJO?2 bf__| [hevrhc hiul \ih”*]lhlh\d_ZgZeblb
jZfdZo _°_lh~gh]lh O©Kdhég~NZggh_ khklhygb_ ju[gh]h ohaycklI\Z gz
\h~*h_fZo JhKkieb® h[h[s_gu ~Zggu_ ih khklhygbx hl_qg_kl\_gghc Z
jZaebgguo j_]bhgZo Jhkkbckdhc N_"_jZpbb \dexqZy oZzZjzZdl_jbk
khklhygb_ Ih\Zjgh]lh ju[h\h?kI\Z]_k_ébagplbdgghjZzajz[hlhd \ kh\j_f
julh\h~kI\_ wibahhllkgkkidyhdhy ju[h\h”guo ohayckl\ gZ ij_kgh\h”gu
khklhygb_ bkdmkkl\_ggh]h \hkijhba\h?klI\Z p_gguo \b~h\ ju[ wdl
ju[h\h”rguo ij_"ijbydbBgklblml_ jzZajzZ[hlzgzZ kblblgrihjfgpmmggdh]h
h[_ki_gq_gby b h[hkgh\Zgu inXujZ\ebybwnn_ dIib\ghklb ju[guo ohayc
\gmlj_ggbo \h~h_fZo Jhkkbb ghjfZzlb\gu_ b f_Ih*bg_kdb_ ~hdmf_
p_gguo \b” h\]jw[ Ibg_kdb_ hkgh\u b fghhtdblgp\4kdzZzy [ZaZ jZpbhgZe
\hkijhba\h”~kI\Z kb]Jh\uo ju[ ijh\_"*_&Zbdhpkdhdh wdHkbhygby ju[h\hA~
ij_"ijbylbc \ jZaebqgguo j_]J]bhgZo JN h[h[s_gu ~Zggu_ ih bgn_dpb
hkgh\guo dmevib\bjm_fuo ju[ \ jZaghlbiguo ju[h\h”guo ohayckl)\
ijbgbg \hagbdgh\_gby [he_ag_c¢ knhjfbjh\Zgu pddwy giizfgglue algydg
ju[ b ih*]lhlh\e_gu ly[AhrkgbghZggu_ j_dhf_g”~Zpbb ih ijhnbezZdlbd_ aZ]

< gZklhys_ _ \j_fy N=;GM ©=hkGBHJO?2 y\ey |Iky hkgh\guf
p_gljhf \ h[eZklb Ih\Zjghc b j_dj_Zpbhgghc Zd\Zdmevimju b \hlk
\brh\ ju[ gZ |I|_jjblhjbyoAXiZ2*gh]h n_"_jZevgh]h hdjm]z E_gb
Ikdh\kdZy Gh\]l]hjh~kdZy <heh]lh?kdzZy_ Ih[pdKIbG] g KEamd Z\lhghfg
hdjm] J _kim[ebdZ DZj_eby P_gljZevgh]h n_"_jZevgh]lh hdjm]
X'ghlh njZevgh]lh hdjm]Z <he]lh]jZz kjbAhehkaddhBhvn_"_ jZevgh]h hd]
J_kim[ebdZ ;ZrdhjlhklZzg J_kim[ebdZ FZjbc We J_kim[ebdZ I
J_kim[ebdZz Qm\zZrkdzy J_kim[ebdZ Dbjh\kdZy h[ezZklv Gb _]hjh
djzc KzfzjkdzZglh[ KZjzlh\kdZy h[eZklv Mevygh\kdZy h[eZklv

< h[ezZklb wdhghfbdb Zd\ZdmevIimju Jhkkbb BgklbImlhf jZaj.
nhjfbjh\Zgby m”~_evguo azZljzZl gZ ijhba\h~kl\h jZagh\hajZklghc fhe
jul ih klz~rbyf \ujzZsb\zZgby [ fllh*bg_kdb_ j_dhf_g~Zpbb nhjfl
lim~h_fdhklb ju[h\h~ghc ijh~mdpbb \ j_dhf_g”*Zpbb d ijh\_~_gbx
azljzl gz kh~_j zgb_fZlhgglgh kiz® \ p_eyo bkdmkkI\_ggh]lh \hki



] ] f_lh~"bdZ wdhghfbq tkahcchipbgddZ\hdjm Zxsmx kj_~m

bg"mkljbZevguo ju[h\h”guo ij_"ijbylbc ] AN j_dhf_gnZpbb
[bagi&Zgh\ ju[h\h”~guo ohayckl\ jZagh]h Ibiz ] _\j_f_og
fZl _jbZevguo b Ijm”~h\uo aZzljzl gz ijh\_"hldg_kidbbb\h yhbjbhylbc \
lh\Zjghf ju[h\h~KI\_ ]

ljb mgzZklbb ki_pbZebklh\ N=;GM ©=hkGBHJO?2 "~ _|Zevgh jZaj
\_~ _gby izkl[bsgh]lh ha_jgh]lh Ih\Zjgh]h ju[h\h~kI\Z ijbf_gbl_e
eZg™rZnldgebfZlbqg_kdbf ahgzZf klj@gggtey hjjzadlh\ ITh\Zjgh]h \ujZsb\.
;Zahc "ey kha”zZgby izZkl[bsghc Zd\ZdmevIimju kem Zl ha_jz e
\h~h_fluoez”~bl_eb >ey ih\ur_gby wnn_dlb\ghklb gZ]mevgh]h ju[h\
f Ih~u ih*"]hlh\db ha_j d aZju[e_gbx "bag_ khedteyxihehagzZqgbl_ e\
hkeZ[blv ibs_\mx dhgdmj_gpbx kh klhjhgu fZehp_gguo Z[hjb]_ggu
obsgbdh\ Ki_pbZebklzZfb N=;GM ©=hkGBHJO?2 jZajz[hlzg f_lh”" ih
ha_ j aZ kq_l| fZzdkbfzZevgh]h batylby fZehp_ggwd \Im]hphd&elwzd \k
bgl_gkb\gh]h bo h[eh\Z H[rbjgu_ bkke_~h\zZgby ijh\_~_gu Bgklb
bkihevah\zZzgby ijbgpbih\ ha_jghc Zd\Zdmevimju J\ibh&mdbagbybjh
"bag_klhcdh]h ihkz~hggh]lh fzZl_jbzZezZz kb]lh\uo ju[ b bkihevah\z
f edh\d¢ido [_aju[guo ha_j k ohjhrh jZa\blhc dhjfh\hc [Zahc [Ih
\h~ h_fh\ k_\_jguo rbjhl \_*msmx jhev \ iZkl[bsghczZd\ZdmevImj_ ~F
b ehkhk_\u_ \b”u ju]

J _amevizZliu dxkkgghh\zZl_evkdhc jZ[hlu b ijZdlbg_kdh]h
\ujZsb\Zgbkt_dlh\ oheh”gh\h”*ghc Zd\ZdmevIimju hljZ lhgbd_ &hljddIb)
jZajZ[hldZo ©Bgkljmdpby ih jZza\_~_gbx i_ey”b \ ijm~Zo b ha_jZe
j_dhf_g~Zpbb ih dhjfe_gbx b \ujZsb\Zgbx fheh”b kb]Jh\uo ju[
bkdmkklI\_gguo dhjfZo02 ©Bgkljmdpbb ih [bhl_ogbd_ \ujZsb\Zgby fh
jul? ] ©<j_f_ggu_ ghjfZlb\u ih \ujZsb\Zgbx ihkz*hqgqgh]h fZI
ehldZo b kzZ~"dZo gZ bkdmkkl\_gguo dhjfZo? ] ©F _Ih”*bq_
jZkq_Im hkgh\guo jul[ilhdhZgzlo e ¢ \ujZsb\Zgby kb]h\uoju[ bg” mk
Kihkh[hfa ] ©F _Ih"bq_kdb_ j_dhf_g”Zpbb ih [bhl_ogbd._
\ujZsb\zZgby ju[hihkZ~"hqgh]h fZl_jbZeZ kb]lh\uo? ] ©F _Ih"b«
ih \ujZsb\zZgbx b nhjfbjh\Zgbxf4lhfdhhgughklZ” kb]h\uo ju[ i_ey”v
fmdkmg \ bg"mkljbZevguo mkeh\byo gZ bkdmkklI\_gguo dhjfzZo?
mdZazZgby ih |Ih\Zjghfm \ujZsb\Zgbx nhj_eb b kb]h\uo ju[ \ kZ”"c
| _fi_jZlmjghf j_"bf_2 ] ©;bheh]lggkkdbhetktb] kipJh\uo b nhj_«
mkeh\byo bg"mkljbZevgh]h \ujZsb\Zgby? ]

< gZklhys__ \j_fy jZajZ[hlZggu_ BgklbImlhf | _ogheh]bb ih jZ:
\b~rh\ kb]lh\uo ju[ bf_xI rbjhdh_ ijZzdlbq_kdh_ ijbf_g_gb_ \ n_"_
?\jhi_ckdhc g&kitMjzZzez Kb[bjb N=;GM ©=hkGBHJO? y\ey_ I|ky h~g
jZajZ[hlgbdh\ ju[hbihedibqg_kdbo h[hkgh\Zgbc gZ \ujZsb\Zgb_ jZa
kbl]h\uo \ mkeh\byo kzZ~Adh\hc Zd\Zdmevimju gZ |_jjblhjbb ?2\jhi_



lzd"_ bf__1 hiul bkilbbgvdhdaghgeh]bc kzZAdh\h]h \ujZsb\Zgby kb]h\ \
DujJuklzZg

;hevrhc hiul bf__Ilky m BgklblmlZ ih |_ogheh]byf \ujZsb\Zc
fZl _jbzZeZ b nhjfbjh\Zzgbxfglhyglgh klz~» ehkhk_\uo ju[ ZleZglbqg_k
dmf 'z iZeby JZajzZ[htbBquk@b_Ih_dhf_g~"Zpbb ih \ujZsb\Zgbx ijhbe
ZlezZzglbq_kdh]h [Zelbckdh]h ehkhky \ aZz\h”"kdbo mkeh\byo [|_Ij_
"ey nhjfbjh\Zgby fZlhqguo klzZ”~ ijhba\h”bl_e_c ZleZglbg_kdh]h eh

] \uihegyeZkvipZzkifhgdm bgnhjfZpbx ih fZfhgbgH klz~Zf ehkhk_\u
k_\_jghlh b Kadighgh]lh j_]bhgh\ Jhkkbckdhc N_7~ _jZpbb >ZgZz
bf xsboky klIz~» ehkhk_\uo ju[ hp_gdZ i_jki_dIb\ bo bkihevah
j_dhf_g”~Zpbb ih [bhghjfzlb\zZfgdhkibjbbob h[gh\le_gby \ ijhp_kk
wdkiemZzZIlZpbb jZajzZ[hlZgu |_ogbg_kdZy ~hdmf_glZpby gZ hiulgu
l g k j_]lmebjm_fufb izjzf_Iljzfb kj_"~u "ey ehkhk_\uo ju[ b ijh_
ko _fu bg”"mkljbZevgh]h \ujZsb\Zgby nhjibdhZggbyj bf hgdigde uo
klz~ ehkhk_\uo \b~h\ ju[ Bf__Ilky hiul nhjfbfjhl\zoggouwo jKFBEYIghgv_\h
nhj_eb \ I_jfkdhc h[eZklb N=;GM ©=hkGBHJO?2 yl\ey Iky h~g
jZajZ[hlgbdh\ ju[libhedlibg_kdbo h[hkgh\Zgbc gZ \ujZsbhyZgb_\ Ih\Z
mkeh\byo kzZ~dh\hc zZd\Zdmevimju Z 1Zd _k bkihevah\zZgb_f N
| _jjblhjbb k_aZzjlr~"ghc b p_gljZevghc gZklb Jhkkbckdhc N_"_jZpbb

BgklbIml bf__| k_jv_aguc hiul \ jZajZ[hld_ |I_ogheh]bc nhjfb
klz™ b \ujZsb\Zgbyguodakw h\ hk_Iljh\uo ju[ ihkzZ”hggh]h fzZl_jbZe
jufu \ Ihf gbke_ \ kzZ”"dZo b mklZgh\dZo azZzfdgmlh]h \h~hkgZ]
\ujZsb\Zgby hk_Ijh\uo ju[ ih ghNimnfayghdimglgZijZz\e_gbx AZ ihke_"g
jZajzZ[hlZgu ju[hMhrgh]lbg_kdphkgh\Zgby gZ hj]J]ZzgbazZpbx hk_Iljh\uc
Ki_pbzZebklzfb KZzZjzlh\kdh]h hlI*_e_gby N=;GM ©=hkGBHJO?2 |
ijhba\h”kl\_ggu_ jZ[hlu ih ihemg_gbx k_]he_Ihd kl_jey”b mdjmi
\ujZsb\Zgbb \ ihebdmevimj_ k jZklbl_evghwlgédkidbjhkZfgh\k*kl\Z
him[ebdh\Zgh agzZqbl_evgh_ qgbkeh im[ebdZpbc iZl_glh\ gZz
\ujZsb\zZgby fheh”b hk_Ijh\uo ju[ B\Zgh\ Ydh\e_\ b *j

< N=;GM ©=hkGBHJO? jZajZ[hlZgu bggh\Zpbhggu_ |_oghet
p_gguo \b”h\ gZ fhjkdmogulw dj_kgh\h”guo Zd\Zihfdphégu _
Z\IhfZlbabjh\Zggu_ kzZ~dh\u_ mkljhckI\Z ey bgl_gkb\ghc Zd\Zdme

<zZ guf ijzdlbqg_kdbf j_amevlzZlhf jzZ[hl ki_pbZebklh\ N=;GM
h[eZklb jZzajzZ[hlhd bg”"mkljbZevguo [bhl_ogheh]bcfAhjfouo\Xx4dy j_
yley_ Iky kharZgb_ r_klb mgbdzieedggguo_fWwdkghjbf_glZevguo
\heoh\kdbc kb] ezZ”~h kdbc ha_jguc kb] g_evfzZ b ijhba\h?kl\_ggu
kblh\uo ju[ Z 1Zd _ klZz*h eZ"h kdhc iZebb =_h]jZnbly_ jibhkeZzZ\hd |
kbl]h\uo ju[ ~ey ij_"ijbylbc Zd\ZdmevIimju b \hkijhba\h”?"kI\Z i_ey
]b[jb”rgu_ nhjfu kb]h\ ihemqg_ggh]h hl bf_xsboky fZlhgguo klIZ” h



n_"_jZevguc hdjm] Dmjl]ZgkdZy K\_j*reh\kdZy Lxf_gkdZy Q_
Kb[bjkdbc n_~_jZevguc hdjm] Gh\hkb[bjkdZy h[eZklv

Kj_"b ijzdlbg_kdbo jZajz[hlhd BgklbImlzZz \ h[eZklb |_oghe
ke _"m_|I| lzd _ \u”~_eblv jZajzZ[hldm [bhl_ogheh]bb \ujZsb\Zgby
jZzdh\ ba”zZg kijZ\hqgbd ©JZdheh\ki\lgzb\hZ2dhfADdkIX\jhi_ckdhc q
Jhkkbb? Fbpd_\bq

N=;GM ©=hkGBHJO?2 h[ezZz”"Z_ | agZgbl_evguf az”_ehf \ h]
| _ogbg_kdbo kj_"kI\ ey ij_"ijbylbc Zd\ZdmevIimju Kj_%klg dfghxsbok
baf_jbl_evgh_ mkljhckl\h gz hkgh\ JulklkjphahzZzg dhfivxl_jguc [bhl_
ju[h\h~rZ ~ey hi_jzZlb\gh]lh b 2~he]lh\j_f _ggh]lh dhgljhey ju[h\h~g
ijhp_kk_ \ujzZsb\zZgby fheh”b b klZlbklbg_kdhc h[jZ[hldb "Zgguo b
mkljhcklI\Zz 7~ey [_kdhglzdlgh]h 2zZ\IhfZltbeghXkadhémkkg _Ydo kb]h\luo
gZklbdh\uo ju[ \ ihlhd_ \h”u hijh[h\Zg b fh _|I mki_rgh bkihe
fh[bevguo we _dljbg_kdbo ihe_c¢c “ey hI® e gby vkegnidhrcelb\b éViga j
Z]lj_1Zlu ©OWEEHJ2 "ey \ueh\Z fheh”b b Ih\Zjghc ghl\dZjZayZiii¢h§z
g_ iheghklvx kimkdguo ijm~h\ ©OWFJ=2 mkljhckl\h ~ey khjlbjh\db
ihlhd_ \h~u ijbf_g_gb_ dhlhjh]lh ih\ukbl kl_i_gv zZ\IhfzZlbazZpbb jz
we_dljhju[haz]jz”*bl_ev mgbiheyjgh]h IhdzZz h[_ki_dlgWoxspm”*b¥sbl
gZ \h*haZzZ[hjZo hl ihiz*"Zgby khjghc b obsg\he'hlukuhdpagbtz*hJZZhIL
Bgklblmlz \ h[ezklb | _ogbqg_kdh]lh h[_ki_q_gby ij_?ijbylbc zZd\zZdm
hp_gdm mjh\gy ijb[hjgh]h hkgZs_gby kh\j_f_gguo ju[h\h”guo
ijhzgebabjh\Zlv | _ogheh]bq_kdb_ p_ihgdb [Ij_[mxsb_ kh\j_f_gguc
jZajZ[hlglAdmglghkgh\Zggu_ j_dhf_g”~Zpbb ih ijbf_g_gbx nbabg_kdk
bgl_gkbnbdZpbb ju[h\h~guo ijhp_kkh\ kgb™ _gbx wg_jlhihlj_[e
lhqghklb hp_gdbhouwoj*mdpbb ih\ur_gbx mjh\gy f_oZgbaZpbb 2Z\
dhfivxl_jbazZpbb ju[h\h~kI\Z

GZmqglglhke _~h\Zl_evkdzy jz[hlz \ h[ezZklb ju[h\h”AkI\Z b Zzd\.
yleyeZkv h”ghc bo hkgh\guo gZijz\e _gbc ~_yl _evghklb =hkGB
=hkGBHJO_hitjib\ky gZmigigh *h\ZIl_evkdzy jz[hlZ ih hp_gd_ khklh
h[t_dlh\ b dhjfh\hc [Zau ey p_e_c ju[h\h”kI\Z Zd\ZdmevIimju ih
\ujZsb\zZgby dhjfh\ b dhjfe_gby ju[ "bZ]ghklbd_ [he_ag_c ju[
k[hjgbd gZmqguo=hHk@GBHJO ©:dlmZevgu_ ijh[e_fu \ujZsb\Zgby b dl
gZ jZaguo wlZiZo "bag_ggh]lh pbdez@ AZ ihke_"gb_ iylv e_| [ueh
jZ[hl \ h[ezZzklb ZzZd\ZdmevIimju \ |Ihf gbke_ fhgh]jZnbb mq_[gt
f ITh~bg_kdb_bwhkh[ < qzZklghklb fhgh]jZnbb ©ljZdlbdZ dhjfe_gt
hk_ljh\uo ju[ \ ohayckl\Zo jZaebgguo Ibih\?2 Hkljhmfh\Zz B G

©ljb[j_"gZy zZd\ZdmevIimjza ;m]jh\ E X k khz\| ]  ©Hk_Ijh\h
hkgh\_2 Ihgzfhj_\BKZgh\ > B ] mg_[gbd ©BolbhiZlheh]bya
<hjhgbg < G k khz\l ]  mq_[gh_ ihkh[b_ ©:d\ZdmevImjZ \ |_

k khz\I ]  kgE\Bjwgbd ihij_kgh\hAghczd\Zdmevimj_ B\Zgh\



] \ jzZfdZo jhkkbolgkidh]h khljm~rgbqg_kI\Z hkms_kl\e_gZ gZm
jmkkdh]lh i_j_\h~Z dgb]b ©A”hjh\Zy ju[z? ] <hjhgbg < G
lim~h\ N=;GM ©=hkGBHJO?2 ©Iljh[e_fu bolbheh]bb b ju[gh]lh oh:
©Bkke_"h\Zgby eéth]bolibh kf_"guf "bkpbiebgzf gz \gmlj_ggbo \h"h_
0,0 \ @ ] k[hjgbd ©Ju[gh_ ohayckl\h \gmlj_ggbo \h~"h_fh\2

N=;GM ©=hkGBHJO?2 y\ey |ky h~gbf ba hkgh\guo hl_q_kI\ _g
nmg~Zf_glZevguo hkgh\ dhjfe_gby jo[wi®d bkgb\Z2@gbZgbc [Zabjn
fghl]b_ kh\j_f ggu_ hl_g_kI\_ggu_ jZajZ[hldb b ZgZeblbg_kdb_
gZijZ\e_gby GZoh”blky \ i_qgZlb gh\h_ "hiheg_ggh_ ba”zZgl
Hkljhmfh\hc ©;bheh]bq_kdb_ hkgh\u dhjfe_gby ju[?® ul ]
ijZzdlbq_kdbo jz[hl \ h[eZklb dhjfh\ b dhjfe_gby ju[ hljZz _g \ k
©ljzdlbdz dhjfe_gby dZzZjihluo b hk_Iljh\uo ju[ \ ohayckl\Zo |
Hkljhmfh\Zz B G b khz\l S_j[bgZz F : Km~rZdh\zZz G < ]
bkdmkkl\_dgphfz ~ey kblh\uo ju[ \ Ihf qbke_ KklZjlh\u_ jZajZ[hlZ
=hkGBHJOZ bkihevamxlky gZ ij_"ijbylbyo Zd\ZdmevIimju \ jZaeb

] hgb ijhreb wdki_jbf_glZevgmx ijh\_jdm \ :\kljbckdhc Zzdz"_f
\ukhdmx hp_gdmy BYhklik™ _gby b \ h[ezZklb ijhba\h”kI\Z “bluo d
h[t_dlh\ Zd\ZdmevIimju \ qzZklghklb iZl_gl gZ bah[j_I_gb_ kihkh[Z
ybp jZdhh[jZaguo B\Zgh\ > B Ydh\le_ \ K < b ~j ]

K pevx ih\ur_gby wnn_dlb\ghklb kb]Jh\VhX*kIN\ZkkbzZ gfh\ldh"dby
ijbjhrguo ihimeypbc gZb[he__ p_gguo \b”~h\ kb]h\uo ju[ aZ Kk
kh\j_f _gguo "“hklb _gbc ]_g_Ibdb jZajz[hlZgu f_Ih*"bgq_kdb_ j_dhf_
@Mkh\_jr_gkl\h\Zzgb_ | _ogheh]bb hk_f_ g _gby kb]h\uo ju[ ijb
\hkijhdb\h” klI\_2 Kbkl©fZ bkihevah\zZgby ijhba\h”bl_e_c ijb bk
\hkijhba\h”~kI\_ kb]h\uo ju[? ] ©Kihkh[ jZzpbhgZevgh]h \hkij
jul? ] ©=_g_Ibg_kdb_ hkgh\u ih\ur_gby wnn_dlb\ghklb \hkij
jul? ] ©=_g_Ibg_kdb_ Zki_dlu jZza\_”~_gby kb]lh\uo ju[?2 :g”"jb)
©l_j\Zy ihjh"Z kblhxuoeydv Jhirbgkdzy?2 :g”jbyr_\Z F : ]

N=;GM ©=hkGBHJO?2 h[ez~Z_| "\'mfy k\b”_|_evklI\Zfb gZ k_e_d
oheh”~hmklhcqglbintbgklddbc dZji ] b i_j\zy \ fbj_ ihjh™~Z kb]lh
Jhirbgkdzy i_ey”v ] LZd _ khljm~gbdb =hkGBHJO y\eyxl}
k e dpbhgguo “hklb" _gbc \u”"ZgglubbkjheghbdZphlyf <GBBIJO NK=F
'g]_ebgkdbc g_rmcqZluc Wbgkidbcgla gdZevguc dZji Q_j_i_lkdbc q.
dzji Q_j_i_lkdbc a_jdZevguc dZji JhirbgkdZy nhj_ev ©Jhnhj?@
gZoh”ylky \ ijhp_kk_ ih”]lhlh\db azZzy\dZ gZ kha”Zgb_ bg"mkljbZe
hg_j_"b aZy\dZ gZ kha~zZgb_ b "mKimbkemphczZiHgd _ h~hfZrg_ggh
\heoh\kdh]h kb]z < |l_g_gb_ ihke_~gbo ~_kylbe_Ibc ijh\h~
ithimeypbhggh]h nhg”"Z ehkhk_\uo ju[ _\jhi_ckdhc qzZklb Jhkkbb
khklhygby _kl_kI\_gguo ihimeypbc b hkms_kl\éghglhef Ig_]Jmey
] _g_Ibg_kdh]lh fhgblhjbg]Z ihimeypbc ih”e_"Zsbo bkdmkkl\_gghf



gZklhys_fm \j_f_gb kha”Zg mgbdZevguc [Zgd "Zgguo kh”_j Zsbc
[he__ q_f ihimeypbc ehkhk_\uo ju[ JN
Ki_pbZebklu N=;GM ©=hkGBAaxlJOaghpdd~evguf hiulhf jZ[hlu
h[ezklb ijh\_~_gby f_jhijbylbc ih bkdmkkI\_gghfm \hkijhba\h”rkl\m
LiZ"bpbhggh ijh\h”*ylky bkke_"h\Zgby b ijzdlbg_kdzZy jZ[hlZ ih n
Zkkhjlbf_glzZ ju[ghc ijh*mdpbb \ jZaebqgudhjc |Nh¢ZpZpthtkkBclahg
hiI\_1kI\_gghklb =hkGBHJO Ki_pbZebklu p_gljZzevgh]h bgklbImlzZ N
_]lh hi~_e_gbc ijh\h”*yl j_Imeyjgu_ bkke_~h\Zgby \ h[eZKkl
\hkijhba\h”?kI\Z p_gguo \b~h\ ju[ hkms_kl\eyxl dmjbjh\Zgb_ p_e_
\uimkdm fheh”b p_gguo ijhfukeh\uo \b”Ah\ ju[ \ _kl_kI\_ggu_ \h~h_
\ kKhhI\_Ikl\bb k JThkm”Zjkl\_ggufb aZzdZaZfb < jZfdZo ~Zggh]h gZ
=hkGBHJOhf jZajzZ[Zlu\Zxlky gh\u_ |_ogheh]lbb b ghjfZlb\u {
m\_ebqg_glmudhbhj_kmjkh\ nhjfbjh\Zgby fZlhgqguo klZ”~ j_~dbo b b
b ih\ur_gby wnn_dlb\ghklb jZ[hlu ju[h\h”guo ij_"ijbylbc bf__Ilky
ijhljzffguo ~hdmf_glh\ ih \hkijhba\h”*kl\m p_gguo \b~h\ ju[ <
jZajzZ[hlzg jy” ju[bbhe'mlbq_kdbo h[hkgh\Zgbc gZ kljhbl_evklI\h b j
ju[h\h”rguo ij_"ijbylbc ih \hkijhba\h~kl\m p_gguo \b~h\ ju]l
j_dhgkljmdpbx ju[hijhimkdgh]h khhjm _gby <heoh\kdhc =WK klj
az\h~"z \ G_g_pdhf zZ\lhghfghf héjmEZ\hehkhk j\h_ RZir_ E_gbglj
hl[ezklv j_dhgkljmdpbx K\bjkdh]h ju[h\h~Agh]lh aZ\h"Z b 7]
>hklb™ _gb_f BgklblmlzZ y\eyxlky bkke_ _"~h\Zgby ihke_ "gbo e |
[_ahiZzkghklb ijh~mdpbb Zd\Zdmevimju < jZfdZo \uiheg_gby D
aZ"Zgbx N_”_jZevgh]lh Z]_glkl\Zz ih ju[heh\klI\m ijh\_~_gu ke
bkke_"~h\zZl_evkdb_ jZ[hlu
JZajz[hldzZ Ij_[h\Zgbc d dZg_kl\m b [_ahizZzkghklb ijh~*mq
JZajz[hldz kbkl_fu kh[kI\_ggh]lh ijhba\h”~klI\_ggh]h
ju[h\h~rghf ij_"ijbgZddgmlh]h pbdeZz ih jZza\_~_gbx hk_Iljh\uo \b”h\
JZajzZ[hldz fh~_eb kbkl_fu mijz\e_gby dzZqg_kI\hf b
ijh~mdpbb Ih\Zjgh]h ju[h\h*kI\Z Zd\ZdmevIimju
JZajz[hldz glZ[hggh\Zggh]h ZzZ~fbgbkljZIb\ghlh j_leZf.
ij_"hklzZz\e_gbx JhkogZgklimkem] gZijZ\e_gguo g9Z jZa\blb_ ij
dZg_kI\_gghc b [_ahiZkghc ju[ghc b bghc ijhmdpbb ba \h”guo [l
H”gZdh g_ \abjzy gZ \k_ wlb "hklb  _gby ke_~m_|
jhkkbckdzyzd\ZdmevIimjZ gZoh”blky gZ gZqdekdhgsklZApbfy Zighlghy
azdhg h[ Zd\ZdmevIimj_ dhlhjuc m _ |j_[m_I ~hjzZ[hldb b ijbgylb:
Zdlh\ G_h[oh~bfh hij_~_eblv f_klh Zd\ZdmevIimju \ kbkl_f_gzZjh~gl
kbo ihj bAml kihju h Ihf qglh |ZdhRwhdkZddwmle ohnajyckl\h beb gzZklv ju
hljzkeb JZ”m_1| Ihl nzZdl qglh m ex”_c¢ _klv ~_eZghb_yh ZegoftzKk vk y gw |
\abjZy gZ kms_klI\mxsb_ ijh[e_fu
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UDQJH

H\ ZRUFRQGLWLRQ DQG SURVSHFWV EUHHGLQJ ZRUN IL
5RVU\EKR] EURRGVWRFN ILVK VSHFLHV SOXV ILVK IDUPLQJ |

Khlezkgh hljZzke \hc ijh]jzff_ ©JZa\blb_ Ih\Zjghc Zzd\Zdme
julh\h~kI\Z \ Jhkkbckdhc N_~ jZpblh g2 ij_~mkfZljb\Z_Iky A~h\_»A
Aheb \ukhdhijh~mdib\guo dZjih\uo b jZklbl_evghyrguo ju[ \ h[s_f

k  ~h \ hk_Ijh\hAKkI\_ b kB]h\MhkI\_ nhj_e_ \h&kkI\_~h
M\_ebg_gb_ h[tzfh\ ijhba\h~kI\Z ijh~mdpbb Zd\ZdmevImju k |

luk 1\ Jh~m b khhi\_IkI\_ggh m\_ebq_gb_ h[tzfh\ ijhba\h”k
fZl jbZeZ k Ah luk | > @
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TexHoNOoMu BbipalLMBaHUs pbibbi

JbkmghdNZdlhju \ebyxsjm[hgih*mdlib\ghklv k_evkdhohaycklI\_gg
ju[h\h~kI\Zz



<f_kl_k I _f ey ihemqg_gby h'b~rZ fh]lh ijbjhklZ ijh~mdlb\ghkl
g_ ke_"m_|I| az[u\Zlv qlh dhjfZz b dhjfe_gb_ hdZau\zZxl gZ ijh"
[hevr__ \ebygb_ q_f ihjh~Z b ipht@koh ~ _gb _

Ju[h\h”klI\h Jhkkbb bf_ | \_kvfZ djZldmx bklhjbx kha”*Zgt
"hklb® _gbc >he]lh_ \j fy \ =hkj__klj_ KKKJ Z azl_f Jhkkbb agZ
ju[ ijbqgq_f bkdexqbl_evgh dZzZjiz ;ukljuc jhkl dhebq_klI\Z aZj_]bk

k\yazg Kk Zigba%® \ ]Jh m N_~_jZevgh]lh]_lg dbdpktdigpbth p_glj:
ju[h\h~kI\Z < j__klj k_e_dpbhgguo “hklb” _gbc “hims_gguo d bk
]h~rZ \g_k_gh m _ hdheh ihjh~ djhkkh\ ju[ Hgb hlghkylky

Jimiizf h[t_dlh\ Zd\ZdmaeaXjim] "hklb  _gbc jZklbl_evghy”gu_
ehkhk _\u_ nhj_ev b i_ey”v Ibeyiby b *j > @
Ilh~ ie_f_gghc jzZ[hlhc ihgbfzZxl dhfie_dk hj]J]ZgbaZpbhgguo &
f _jhijbylbc gZijZz\e_gguo gZ ih\ur_gb_ ijh*mdlb\guo dZq_KkI\ jz
h[ ik q _gb_ bfb ju[h\h~guo ohayckl\
AZ"Zgb k_e_dpbhgghc jZ[hlu
Kha~rzZgb_ nhjf b ]b[jbrh\ k az”*Zggufb kdhjhklvx jhklZ kh
b "bjZz \uoh”hf nbe _
KharzZgb_ mklhcgb\uo d aZ[he_\Zgbyf nhjf
lhemg_gb_ h~rghiheh]h ihlhfklI\Z
Ilhemq_gb_ \ukhdhijhd*mdlile\gorguo b | _IjZiehb~guo hjl]Zgb:
D kh'Ze_gbx \ azZzdhg_ h[ ©:d\ZdmevIimj_2 g_ ij_~mkfhlj_gh
nbgzZzgkbjh\zgb_ WIh ebrz_| gZmdm ]Jhkm~ZjklI\_gghc ih”*_j db
ijhly” _gbb ihke_"~gbo e_| jzajz[hldb \ hpeZlkdd _Ff\Zdmevl
nbgzZgkbjmxlky KgblzZz _|Iky qglh wlh ij_jh]zZlb\Z [bag_kZ H”gZdh
ohayckl\Z ZzZd\Zdmevimju g_ fh]lml nbgBgkbyh\ZgZgbdhhev gZmqg
jZajzZ[hldb < gzZklghklb fgh]l]he_Igb_ k_e_dpbhggu_ behogubq_kd
b azljzlgu_ |1_ogheh]bg_kdb_ jZ[hlu b bkke_"h\Zgby \ h[eZk
[ _ahizkghklb b jzajz[hldb dhjfh\ JZ[hlZ gZ dhff_jg_kdhf ij_"ijby
dhlhjh]lh hij_~_ey_|Iky ijb[uevx g_ ~Zzl \hafh ghklb ijh\h”~blv wdl
ijz2 gZ hrb[db IThwihfm nbgZgkh\hc hkgh\hc gZmdb ~Z"_ hlj:
Jhkm~rZjkI\_gguc [x* _I> @
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Jbkmghd&o_ fZ hjl]ZgbazZpbb ie_f _gghc jZ[hlu

Ih\ur_gbx wnn_dlb\ghklb jZ[hlu gZmqguo hj]l]ZgbaZpbc \ h]
jZ[hlu k ju[hc kihkh[kh\hXg®AZpby N_"_jZevgh]h] kg elbdplkii¢ngh
p_gljz ih ju[h\h~kl\m NK=PJ az”"zZqzZfb dhlhjh]l]h yl\eyxlky dhl
bkke_"h\Zgbc \ h[eZklb k_e_dpbb b ]J_g_Ibdb ju[ fIHAMbIG\&Hdbogh
A"hdmf_glh\ ih k_e_dpbb b ie_f_gyhim KI\em JZajZ[hlZggu_ NK:
f _Ih~bdb ijh\_"~_gby bkiulZzgbc gZ hlebgbfhklv h~ghjh~ghklv |
i _jki_dIb\guf h[t_dIzf Zzd\ZdmevIimju dZjim nhj_eb Iheklheh[bdZf{
h[t_dlzfhal\hebeb az\_jrblv jZ[hIm ih hnhjfe pdbvg gyaz " kédb™ _gbc

D gzZzklhys_fm \j_f _gb \ jhkkbckdhf ju[h\h”~kI\_ kha”zZg dhfie
"hklb® _gbc ] _g_Ibg_kdbc ihl_gpbZe dhlhjuo g_h[oh”~bfh bkihe:
wnn_dlb\gh < khhI\_IlklI\bb k ijbdZahf Fbgk_evohaz JhkXblhe Al
hij_~ e gby \b~h\ hjJ]ZgbaZpbc ih ie_f _gghfm “b\high\h”kl\m?2 ie

ie_f gguo ohayckl\Z b j ijh~mdlhjZz < hkgh\ghf wlh ohaycl
dzZjih\ufb jZklbl_evghy”~guftbj_evx hk_Iljh\ufb ju[Zfb > @

| j_oh” gz ijhba\h”klI\h \ukhdhijh*mdlb\guo p_gghoéghhjihad b
gZijZ\e_gbc bggh\Zpbhggh]h jZza\blby ijb khdjZs_gbb aZzZljZl j_kmj
f jZo <k_]lh \ Jhkkbb jZza\h”"yl ihjh~ 1bih\ b djhkkh\ dZjih\uo €
kbJhuo b pboeh\uo ju[ Lhevdh ih dZjim azZj_]bkljbjh\Zgh hl_q_Kkl
lhlh  g_kdhevdh bfihjlguo ihjh~ dzZjiz g_f_pdbc 1ZlZckdbc \_g
Kms_kl\mxsb_ ihjh?u dzjiz z~Zilbjh\Zgu dh \k_f r_klb ahgzZf ijm~¥t
l1zd d \ujZsb\zZgbx \ |_iehc \h~_ ijhfure_gguo h[t_dlh\



LZ[ebpZK_e_dpbhggu_ ~hklb  _gby ih ju[h\hAkI\m

Dhebqg_klI\h \u\_"* gguo

<b”™u ju
jul lhjh~| Lbih| Djhkkt HAh;ﬁjrfg—gg

Blh]h

DZji

JZ"m 'gZy
nhj_ev
Lheklheh[bdb
HK_ Ijh\u_

| _ey”v
Lbeyiby
fmju

<k _1h

<h <GBBBDZjiu gm\Zrkdhc g_rmcqZlhc b Zgbrkdhc a_jdZevghc
mkdhj_gguf f_Ih~"hf k_e_dpbb gz ijh~mdlb\guc jhkl k hIi[hjhf ih mj
n_jf_glz ZeZgbgZfbghljZzgkn_jZau :EL k dhgljhe_f ih ]_fZlheh]b
LZd _ khah4lgZzZ \he kdbc jzfqZluc dzZji b djhkk i_Iljh\kdbc

<ujZsb\z_fuc Ih\Zjguc dZzZji y\ey_ |ky ihlhfklI\hf i_j\h]h ih
f_“ihjh~rgh]lh kdj_sb\ZgbydjhigkiZ Ijh\kdbc dhlhjuc y\ey_Iky k_e_
"hklb  _gb_f b h[ez”~Z_| [hevrbf ihl_gpbklebf jWwkihZ dikZe ]*1_jhabk:
\ukhdbfb \dmkh\ufb dZq_kI\Zfb

K_e_dpbhggh ggzZy jzZ[hlZz \_~_|ky ihklhyggh \ gZijZ\e_gbb
kh\_jr_gkl\h\Zgby ihjh~ Lzd \ gzZklhys__ \j_fy bkke_~h\Zgby g
ijh~he bl_evghklb ijh*mdlb\ghdgblyki&elvadh]lh klZz*"Z gZ memqr_gb_
mklhcgb\hklb ju[ d baf_g_gbyf mkeh\bc \g_rg_c kj_~u b aZ[he_\Z
ijhrez wdki_jlbam gZ k_e _dpbhggh_ ~hklb™ _gb_ athgZ&dbuoc Ihb
g_rmcqZluc gZ hkgh\_ gm\Zrkdhc q_rr@¢lqAalhe\_mhky \jju[ghf
ohayckl\_ ©ONehjz2 <he]lh]jZz*kdhc h[eZklb azZzk_"Zgb_ wdki_jlgl
\hijhkm khklhblky hdly[jy \ ~_i “b\hlgh\h”~kI\Z b ie_f_ggh]h *_eZ

K_evkdhohaycklI\_ggh_ ju[h\h2~KI\h ij_~mkfzljb\Zz_I| jza\_"_gl
h~"hZrg_gguo nhjf b ihjh” ju[ hkms_kl\ey fh_ gZ \h"h_fZo
k_evkdhohayckl\_ggh]lh gZagZq_gby Z Ilzd _ \ ijm~Zo kzZ"dZo
khhjm™ _gbyo

< jy~_ ohayckl\ Jhkju[ohaZz ijh\h”ylky jZ[hlu ih h~hfZrg
_\jhi_ckdh]h knht*tZdZ ebgy b *jm]bo ju[

D kh Ze_gbx kj_~b h~hfZrg_gguo nhjf fu _s_  g_ \b-
jZkijhkljZzg_gguo \b*h\ 1Zd gZau\Z_fuo “h[Z\hqguo h[t_dlh\ 1Zdb:
km~rZd dZjZkb b 7]



ljhp_kk h~rhfzZrgb\zZgby 1Zd _ dzd b ie_f_ggZydjZzihleb\dtebl _
KhlezZzkgh kms_klI\mxsbf Ij_[h\Zgbyf h*hfZrg_gghc nhjfhc \b”Z fh"_
\lhjh_ Ij_Iv_ ihdhe_gb_ \ujZs_ggh_ hl ijhba\h”bl_e _c¢ \ayluo ba

>hf_klbdzZpb_c khfzZ h[udgh\_ggh]h gZgZeb azZgbfZlvky \h <C
gZklhys__ \j_fy knhjfbjh\Zgu ie_f_ggbh ihdhieu gby khfZ \ ijm”h
mkeh\byo Qm\Zrkdhc j_kim[ebdb b <he]h]jZz*"kdhc h[eZklb KmjkdZ
ithimeypbb hljZz[hlZgu f_lh”u ik_é_ deghbdggihlu ijh\h~blky hp_g

f ITh*bgyz HHK qglh iha\lhebl \ ke_"mxs_f ]h"m ] ih~lhlh\bl
hnhjfe_gbx k_e_dpbhggh]hzihkibZ &by h[udgh\_gguc gZ hkgh\_
ithimeypbb

A:H KOI ©Ebi_pdju[oha? kh\f_klgh k N=;GM <GBBJ ih az~z
\_"ml jZ[hIm ihrg\iZigdbx ebgy

G_h[oh~bfh hilf_Ib\kz qlbz hkljh klhbl ijh[e fZ khojZg_gby i
ju[h\h*"guo ohayAkl\ihke_~gb_ ]h”u ij_djZlbeb jzZ[hlZIlv ie_f_ggh_

jZkIbl_evghy”guf ju[Zf ©=hjyqbc dexqg? DjZkgh”Zjkdbc djZc
wdki_jbfZgvguc ahgZevguc ju[hiblhfgbd? HfkdZy h[eZklv ijZdlbq
HHH Ju[oha ©Nbebiih\dz2 Dbjh\kdZy h[ezZklv A:H ©DZem kdbc |
dhfie_dk2 DZem kdZy h[eZklv g_ klzeb ih~I\_j " ~Zlv klZImk ie_f
©Q _j_i_Ilkdbc ohpad| HHH ©Ki_pbZebabjh\Zgguc ju[hjZa\h”g
jZkIbl_evghy”guo ju[?2 b fgh]l]b_ ~jm]b_ ju[ohau ie_f_ggZy ijh~*
ijhly” _gbb fgh]lbo e_I| hlebqgqzZezkv \ukhdbf dzq_kI\hf Ly _eZy kbl
HHH JKI ©:g]_ebgkdh_2 DjZzkgh”~Zjk#tibc \hdgzhc gu \Zjbzglu
i_j_ijhnbebjh\Zgby ohayckl\Z k~Zgb _]1h \ Zj_g”m beb ihegh]h ij_c
Hrgbf ba hkghl\guo ihdZaZl_e_c¢c " _yl evghklb ie_f gguo
j ZebaZpby ie_f _gghc liphhmdgbb\guf "Zgguf fgh]lb_ ie cklyhgu_ oh

ih kjzZ\g_gbx k ZgZeh]lbqguf i_jbh~hf ijhreh]h ]Jh~"Z m\_ebgbeb

ie_f _gghc ijh mdpbb AZ \hk_fv f_kyp_\ ]h~rzZ hi~_e _gb_f Zc
©JyazZgvjulijhf2 ju[ohahf ©1ZjzZz2 j_Zebah\Zgh feg rimd ju[h\h”"¢
rl ebgbghd beg fl fheh”b IZjkdhJh dehvZpby ie_f _ggh]lh fZIl_jbZe:

KOI ©OEbi_pdju[oha? khklZ\beh feg rl KID ie_faz\h”® ©KIlZ\jhih
feg rl ebqgbghd b luk rlI fheh”b dZjih\uo ju[ HHH JIKI
j_Zebdlke feg rl ebqgbghd b feg rl fheh”~b dzZjiZz b jZklbl_e
ljh~he Z | k\hx ~_yl evghklv ih ie_f _gghc jZ[hl_ _~bgkl\_ggt

h[ezklb ie_faz\h” HHH IDN ©Ju[hiblhfgbd QZ]Zgkdbc? J[ulrbc N=WN
dhlhjhf knhjidpgu ie_ f ggu_ j fAldigou_ klZ~"Z [_eh]h Iheklheh[bdZ
Zfmjz ?° _]lh”~gh ju[hiblhfgbd j_Zebam_1| [he__ feg rl ebqgbghd t

G_h[oh~bfh kh\_jr gkl\h\Zgb_kms_kl\mxsbo k _e_dpbhgguo ~*
"Zevg_\hklhggh]h dhfie_dkZz

Lzd ijh\_jdZ ju[ ~Zevg_\hklhggh]lh dhfie_dkz \ [u\r j o
<helh]jz~"kdhc h[eZklb ©JZkk\_ |2 KlZ\jhihevkdh]h djZy ihdZaZe



aZbg[j_"bjh\Zgghklb b ]b[jb*"bazZpbb ju[ hif_g_gZ \ukhdzZy kI
gZjmr_gb_ ijhp_kkhhwaZ m ihlhfkI\Z gbadb_ ihdZazZl_eb mklhcqghb
Kj_"u azZlhjfh™ _g jhkl GZjmrZxlky ghjfu ihkzZz”~db ijb \ujZsb\z
fzl _jbzez Kqblz_f g_h[oh”bfuf mf_gvrblv iehlghklb ihkz~db \ kj:
ghjfZzlb\zfb \ jZaZiheqgigpdv fZzdkbfZevgmx fZkkm k_]Jhe_Ildh\ ~h
kms_kl\mxs_]h ] > @

lj_~klZ\ey_| bdk jf kggZy jZ[hl1Z k thkp@k Kl\ey fZy ju[hiblhfgbc
©K_j_J[jygu_ ijm~u2 1~ _ knhjfbjh\Zgu fZlhqgu_ klzZz”~Z k_j_[jygh]h
Zfnkjidh]h A dhjzlb\gh]h dzZjzZky WIb h[t_dlu y\leyxlky i_jk
j_dj_Zpbhggh]lh ju[h\h”*kI\Z

le_f_gghc ju[oha A:H 1JI ©ORZjZih\kdbc? ;_e]hjh”kdhc hJe:
j_Zebam_|I| [he__ feg rl ebqgbghd iZjkdh]h dZjiZz < [eb Zcrb_
ijbkimi d fZzkkh\hfm ijhba\h”~kl\m ijhfure_gguo djhkkh\ dZjiz K \
ijh\_~ g ZgZeba wnn_dlb\guo kdj_sb\Zgbc iZjkdhc ihjh~u dZjiz
dzjiz gZ hkgh\Zgbb dhlhjh]l]h [m~_I1 ij_"klZ\e_gZ bgnhjfZpby
ijhba\h~bfuo djhkkh\jhwWbylby iha\heyl mkdhjblv |_fiu i_j_\h~Z ju
ohayckl\ gZ \ujZsb\Zgb_ \ukhdhijh*mdlb\guo ihjh” dZjiZ b memc
j_amevlZlu

< =hkm~ZjklI\_gghc ijh]jzff_ jZa\blby k_evkdh]h ohaycklI\Z b j
k_evkdhohayckl\_gghb ikwjmydp ijh*h\hevkl\by gl4 ml\_j ~_gghc
IhklZzgh\e_gb_f IjZ\bl_evkI\Z Jhkkbckdhc N_”"_jZpbb hl <
f ju Jhkm~ZjkI\_gghc ih”* j°"db k_evkdhohayckl\_gglhffm qighéa\h-

lh\Zjghfm ju[h\h”AkI\m dzd imAhljghkeé~rkI\Z 1j_~mkfhlj_gu Zkkb]gh\
kh~_j"Zgb_ fZlhqgh]lh ih]l]heh\vy ie_f_gguo k_evkdhohayckl\_gguo
\ ie_f_gguo ohayckl\Zo g_azZ\bkbfh hl nhjf kh[kI\_gghklb GZ ]
nbgzZgkbjh\Zgby ba n_"_jZevdhlklZiedy |IZ feg jm[e_c djhf_
h[iyazZl_evguf mkeh\b_f y\ey Iky khnbgZgkbjh\Zgb_mdZaZgguo kj_
azZ kqzl [x~ _Ih\ km[t_dlh\ Jhkkbckdhc N_”~_jZpbb

< i_j_q_gv “ey km[kb”Abjh\Zgby ba n_"_jZevgh]h [x~ _1Z \de
ju[hh”~rguo ohayckl\

<k_ ie_f_ggu_ ohayckl\Z b j_ijhmdlhju [eZ]hihemqggu ih
bg\Zabhgguf aZ[he_\Zgbyf ju[ Ba n_"_jZevgh]h [x*"_1Z gZ ih~"_j°
khklhygby ie_f _gguo ohayckl\ \ ] ih Jhkm~Zjkl\_gguf dhgljZzd
Jhkkbb gZijZz\e_gh feg jm]

le_f_gguf ju[h\h~guf ohayckl\Zf hdzZaulZ_Ilky ih”*_j'dZ ba
[x»" _Ih\ LZd aZzZ \ujZs _gguc b j_Zebah\Zgguc ju[h\h”~guf b n_jf
Ebi_pdhc h[eZklb 1ie_f_gghc ju[hihkZ”"hqguc fZl_jbZe fmh[jh\k\
wdki_jbf_glZevghfm ju[hiblhfgbdm \ ] \u*_e_9gZ km[kb”by \ jZ
kh~_j"Zgb_ ie_f_ggh]h fZlhggh]hzih]Heg\py[ju]



NbgzZgkh\zy ih”*_j'dzZ ju[h\h”~guf ohayckl\zf az ijbh[j_I_g
ju[hihkzZz~hqggh]h fzZl_jbZé&&y hikms\ k<hjhg_"kdhc Fhkdh\kdhc Gh\
h[ezklyo Djzkgh”~Zjkdhf djZz_ b “jm]bo km[t_dlZo JN

Ihkl_i_ggh f_gy_I|ky hlghr_gb_ jmdh\h”bl_e_c ju[h\h”~guo ij_"i
ie_f_ggh]l]h fzZl_jbzez < ihke_ngb_ 1h”u [hevrbf kijhkhf ihe\
ihkZz"hqguc dZji ihemqg_gguc aZ kq_l f_"ihjh”rgh]h kdj_sb\Zgby
©Ju[dheoha bf B < :[jZfh\zZz2a Kk_]lh”gy jZa”_e_ggh]h gZ g_kdhev
©;hevrzZy ju[zZz?& Ju[hihkZ~hqguc fZl_jbZe j_Zebam_Ilky \ ;_e]hjh
<helh]jz”kld[rexklb

< DjzZkgh”zZjkdhf djz_ ih bgbpbzlb\_ zZ~fbgbkljZpbb kh\f_klg
ih~"lhlh\e_gZ ~he]lhkjhqgZy ijh]jzffz jzZa\ielbfy &glec d@gbtlgughH[t_dlZf
"ey nhjfbjh\Zzgby fZlhqguo klz”~ gzZf_q_gu \ukhdhijh~mdlb\gu_ ihjh-
b ithjhu dzZjiz mklhcgb\u_ d \ujZsb\Zgbx \ mkeh\byo ih\ur_gg
g_j_i_lkdZy g_rmcqZlZy b q_j_i_lkdZy jzZzfqZlZy

| _j\uf j_Zevguf rZ]hf \ j_ZebaZpbb wlh]h gZijZ\e_gby y\behkv
p_gljzZz ih \hkijhba\h~kl\m j_~dbo \b”h\ hkudjhhadephpedRIK] Q_[Zgl
lezgbjm_Ilky 1Zd _ kha”Zgb ] lg_ébdpbkdiylgh p_gljZz ih jZza\_~_gbx
ju[ <Z°gZy jhev \ j_r_gbb ijh[e_fu h[_ki_qgq_gby ju[h\h?*guo oha
ju[hihkz~hqguf fzl_jbzehf hl\h~"blky N=MI NK=PJ b ief f_gguf
ohaycklI\zZf jzZ[hlzZzxsbf ijb _]h f_Ih~*bg_kdhc b ijZzdlbg_kdhc ihfhsb

NK=PJ bf__ | klZImk ie_f_ggh]lh azZz\h”~Z b lyj\e]\b dXh phfaiyhc kjl \ i f
ihjh~zf ju[ dZji jhirbgkdbc nhj_ev jhnhj b nhj_ev jhklZev <
ie_f _ggu_ ohaycklah\[Zede feg rl ju[h\h”ghc bdju b feg rl
nhj_eb \ ]h~m [ueh j_Zebah\Zgh feg rl ju[h\h”ghc bdju b
nhj_eb G_h[oh”~bfh hI\_Iblv glh ie_f ggu_ nhj_e _\u_ ohay
hij_~ _ezggu_ Ijm~rghkb¥ kb Z&h[kl\_gghc ie_f_gghc ijh*mdpb_c <
fghlb_ nhj_e_\u_ ohayckl\zZ ijbh[j_1Zx] ju[h\h~gmx bdjm b fheh
Ghj\_]bb NjzZgpbb :f_jbdb b “jm]bo kljZg

< Jhkkbckdhc N_"_jZpbb bf_ _Iky [hevrhc ihl_gpbze
\ukhdhijh*"kgdhpbh ie_f _ggh]h ihkZ~hqgh]lh fZl jbZeZ jZ[hlZxI] iy

nhj e \uo ohaylglkl\gZ x]_ kljZgu N=MI ©le_f_gghc nhj_e_ \h~qg_

©:"e_j* DjZzkgh”Zjkdbc djZc H:H ©le_f_gghc ju[h\h”guc aZ
;ZedZjkdbc? DZ[zZjedgjlkkdZy dbkidn[ A:H ©K_evkdhohayckl\_gguc i
aZ\h” ©ONhj_e_\uc? Klz\jhihevkdbgzdkzZztajhbz*"\Z N=MI ©ON_"_jZevg
k e dpbhgghlbg_kdbc p_glj ju[h\h~kI\Z® b A:H O©OEZieZg”"by?
h[eZklv

P e gZijz\e_ggmx k_iee dpllgokhjh gZ ijhly  _gbb fgh]lbo e I \
N=MI f7le_f _gghc nhj_e \h~q_kdbc azZz\h™ {7:%e_j° K_e_dpbhggZ
ke "mxsbf hkgh\guf gZijZ\e_gbyf

kKh\_jr_gkl\h\Zgb_ kms_klI\mxsbo ihjh® jZm ghc nhj_eb



\u\_" _gb_ gh\uo \ukhdhijh*mdib\guphdhpty_gd*nk jZggbfb
kjhdzfb g_j_klzZz \ g_j_klh\hf kk adlg[jv Z\gmiklargbfb kjhdzZfb khaj_
fZjlZij_ev "~ey m”~h\e_I\hj_gby djm]Jeh]h”bggh]h kijhkZ gZ ju[h\h"¢

hrhfZrgb\zZgb_ q_jghfhjkdhc dmf'b dzd i_jki_dlb\gh]h h[t_c
k p_evx jZkrbj_gby Zkkhjlbf_glZ ju[h\h”ghc ijh*mdpbb

bkihevah\zZgb_ kh\j_f gguo ] _g_Ibg_kdbo f dhéht _dgkce d
jZ[hl_

? _lh~rgh nhj_e_\h~q_kdbc az\h™ j_Zebam_| hdheh feg r
nhj_eb \ [he__ km[t_dlZ &N Jhkjkdpdkid h c

lheh bl _evguc hiul ih nhjfbjh\Zgbx ijh”mdpbhgguo REA" hk_
p_e_c¢ bkldm&kgh]lh \hkijhba\h”kl\Z gZdhie_g \ :kljZoZgkdhc hJe.
ju[h\h~gu_ azZ\h”uDZkejbkdh]h [Zkk_cgZ ijbkimibeb d nhjfbjh\Zgb

fZlhgqguo”klz ]h*Zo GZ ju[h\h~guo aZ\h”Zo nhjfbjmxlky ijh
klz~"Z [_em]b jmkkdh]h hk_IljZz k_\jx]b b kl_jey”b D gZklhy:
gbke_gghklv ju[ khklZ\ey_| rimd b [bd}fZRkhicf gbke_ f_Ih~hi

"hf_klbdZpbb wda_¥jbB\ [bhfZkkhc d] b f_Ilh~hf hl bdjurimd
[bhfZkkhc j_fhglguo ]jmii < wlbo klZz*"X"bheeg tCjtkh&klZ\ey |
gbo kzfhd < |I_dms_f k_ahg_ \ ju[h\h”*ghf ijhdetkk_ nk@Zkd\ b
kZfph\ [_em]b jnkkkidhphkli _jey”b hl dhlhjuo [ueh shgimdhdphelb \ujZ
feg rimd klzg~zZjlghc fheh”b ~ey \hkijhba\h”~kI\Z qglh khklzZ\ey I
h[tzfZ \uimkdZ _fhc fheh”b \ DZkibckdbc [Zkk_cg B _kebKI\gZklhy-:s
bkihevamxlky hi{tbba&b knhjfbjh\Zggu_ f_Ih~hf ~hf_klbdZpbb Ih \ |
e_|1 gZ az\h~Zo khaj_xI hkh[b \ujZsb\Z_fu_ hl bdju

< jZdh\h”~kI\_ gzZklhys_ _ \j_fy bkihevamxl| ij_bfms_KklI\_ggh
fZlhggu_ klzZ~Z knhjfbjh\Zggu_ ba ”“bdbo ijhba\h”"Bl_@_eyo Bkit
jZdh\h”~kI\Z ijbjh*guo jZqguo ihimeypbc ohjhr_]Jh dzZqg_klI\Z )
kh~_j"Zgbx ihklhyggh]hfglhhggllykh k1z~Z \ mkeh\byo iblhfgbdz LZ
ihimeypbb “he’gu [ulv azZdj_ie_gu aZ jzZdhiblhfgbdhf qglh iha\he
p_ggup kmjk b ijb”rZkl mklhcgb\hklv ijhba\h”~kl\_gghc ~_yl _evg
JZa\_" _gb_ \ iblhfgbhdZo zZ~Zilbjh\Zgguo d f_klguf mkeh\byf a”h
"bdbo ijhba\h”*bl_e_c iha\hebl ihemqZzZlv ihkZ~hgguc fZ1_jk
"bag_klhcdhklb k \ukhé@imidbligufb ihdzazl_eyfb LZdhc ih”oh”
A _ckl\_gghc f_jhc ih kh[ex”_gbXXgblpghjgh_ahiZzkghklb \ j_]bhg_

Bf _xsb_ky ihl_gpbzZevgu_ \hafh ghklb hl_qg_kl\_gghc e
g_"hklzZlhgqgh bkihevamxlky \ Ih\Zjghf ju[h\hHi&Ik[h*midep be\ h[ggf

\ujZs_gghc Ih\Zjghc ijh*mdpbb _"_]Jh~gh g_ ij_\urzZ_| \ aZ\bkl
ijbgz~e_"ghklb Ih wdki_jlgla& hg_glibkbraevah\Zgby ]_g_Ibq_kdh]h
ju[h\h~gu_ ohayckl\Z g_"hihemqgzZx!| ~h Ih\BjghfZkyhZmdg b gyl

khklz\ey 1 g_ f_g_ _ luk Ihgg jufu



Kh\j_f_ggZy ie_f_ggZy [ZaZ ju[h\h”kI\Z \dexqZy k_e_dpbl
ie_f_ggu_ ju[h\h~gu_ ohayckl\Z gZmqggh_ dZ”jh\h_ b bgnhjfZpk
fghlhf hij_~_ey | gug_rgb_ h[t kilhzZijhhbdYghc ju[h\h~*ghc ijh*mdpb
agzZqbl_evgh mklimiz_1 ihl_gpbZevguf ihlj_[ghklyf jZa\blby k_
ju[h\h~kI\Z Jhkkbckdhc N_”~ _jZpbb

Keh b\rZyky kbImzZpby k h[_ki_qg_gb_f ju[ohah\ ie_f_gghc ij
ijbgylby dhgdj_lguo kfjy idgujd™\b  _gbx ie_f_gghc ijhmdpbb \ It
ohayckl\Zz Z 1zZd _ ih kh\_jr_gkl\h\Zgbx hl_q_kI\_gghc ie_f _ggh
kharZgby gh\uo \ukhdhijh”mdlb\guo ihjh” 1Zd b \ heglZiggaghpbb k
N eZ \ ie_f_gguo ju[ohaZo Ilgh]m nmeknqv_@by gZmqggh_ b bgnhjf
h[_ki_q_gb_ ie_f_gghc jZ[hlu \ ohayckl\Zo k mqg_Ilhf kh\j_
| ogheh]bg_kdbo ~hklb  _gbc ijb jZa\_~ gbb b \ujZsb\Zgbb ie._
fZlhgguo klIZ” ju[

Kgblz_f g_h[oh”bfuf 7~ey jZajZ[hldb wrh) dkb\egudpbfb |h
kha~Zgby k bo bkihevah\zZgb f \ukhdhwnn_dlb\guo Kk_e_dpb
hjl]ZgbaZpbx gZmgguo p_gljh\ k h[yaZl evguf [x*" Iguf nbgZgkhbjl

\bAZf jZa\h~bfuo ihjh” b hAhfZrg_gguf nhjfZf juJ

Ih\ukblv dhhj*bgbjmxsmx jhRevw MKg®Bjh\Zgbb k_e _dpbhg
ie_f gghc jZ[hlu \ jzZzfdZo > _izZjlzf _glZ "b\hlgh\h”~kI\Z b ie_f _ggh]h

Kh\_jr_gkl\h\Zgb_ kms_kl\mxsbo k_e _dpbhgguo “hklb"™ _
"Zevg_\hklhqgh]h dhfie_dkzZ >ey ij_"hl\jZs _gby hljbpZl_evgh]h
gh[oh”bf aZz\ha fheh”b wlbo \b~h\ ju[ b ij_"~_ \k_]lh [_eh]h Zfr
mkeh\bc bo h[blZgby

JZkrbjblv \b”h\hc khklz\ ie_f _ggh]lh ih]Jheh\vy b h~hfz
Ajm]bfb \b~rZfb ju[ |Zdbfb dZd [mnnZeh dZgZevguc khf \_kehghk

Mkdhjblv ljlZ[th hnhjfe_gbx k_e_dpbhggua Whtkkfibrggbgu _
nhjfu ih khfm h[udgh\_gghfm smd_ ebgx dZjzZkyf km”~Zdm b ~j \

Ebl _jZImjZz
=em[heh\kdbc F D ymjeZ] _gdh B < GZmqgh_  h[_Ki
Zd\Zdmevimju \ Jhkkbckdhc N_"_jgphbpblklpzZlidhlgyy bj gpby ih \hijh
jZa\blby Zd\Zdmevimju \ Jhkkbckdhc N_”"_jZpbb FZI dhgn |
=em[heh\kdfh]hBah <GBJH =K
=hkm~ZjkI\_gguc j__klIj k_e _dpbhgguo ~hklb _gbc /

bkihevah\Zgbx Lhf | hjllgiwo " W\inbpbZevgh_zlFa”"2gh,GM <GBBJ
©Jhkbgnhjfz]jhl_o# k
FZkeh\Zz G B Ju[hhehglhg_kdZy hp_gdZz ijhba\h”

jZkIbl_evghy”guo ju[ \ mkeh\byo bgl_gkb\gh]h \hkijhba\h”kl\Z
FboZc« D X AZ]hjydkdbhaehayckl\_ggu_ hk\h_gby \h”hzfh\ dhf
gZagZq_gby K[hjgbH kIZ&EBBJ =K



[Z\eh\bg = F Ju[h\h”klI\h K <«

Ju[h\h”kI\h ¢ K

K_j\_Igbd =2 GZmqggh_ h[_ki_qgq_gb_ jZa\blby k_ev
ju[h\h~kI\Z b \g_"j_gb_ bggh\Zpbhgguo | _ogheh]bc =72 K_j\ _Igb
Gh\h _gbg ? B RbrzZgh\z X ; Ev\h\ =GM <GBBJFJhBlhevoha:
J=:MFKO: * k
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J_axf_JzZkkfhlj_gh khklhygb_ azizZzkh\ jhkkbckdbo Z\lholhgg!
ih~k_f_ckl\z $VWDFLQDH ijhZgZebabjh\Zgu j_ameviZlu jZ[hl it
Hkgh\guf gzZijz\e_gb_f \hkklZgh\e_gby azZizkh\ jhkkbckdbo ZklzZpb
ZklZpbdmevimju ~he gh kkl&ZNzZgb_ ZklZdheh]bg_kdbo p_gljh\
ijhba\h~kl\Z ihkz"hqghlh fzZl_jbZez WIb p_glju “he gu [ulv kha”"Zz
g_ mljZlb\rbo k\hc jZzdhohayckl\_gguc klZImk Bf “he gu [ulv i_j_*
kKi_pbZevgh hlh[jZggu_ f_klgu_ ijjpboureyhilbbkihevah\Zgby \ dz
bklhggbdh\ “"bdbo ijhba\h?bl_e_c¢c j_qgh]lh jZzdZ < wlhf khh[s_gbb
hkgh\gu_ nhjfu *_yl _evghklb ZklZdheh]bqgq_kdbo p_gljh\

Dexq_\u_ keBkZZpbgu f_klgu_ jZqgu_ ihimeypbb ZklZdheh]k
klZzgpbb hkijhba\h”rkl\h azizkh\ dmevib\bjh\Zgb_ j_qguo jzZdh\
fhgblhjbg]

6XPPDUKH FRQGLWLRQ RI 5XVVLDQ LQGLJHQRXV FUD\ILV
UHVXOWYV RI ZRUNV RQ LW V FXOWLYDWLRQ DUHI WMYRHNW &R
I[UHVKZDWHU FUD\ILVK DQG GHYHORSPHQW RI FRPPRGLW\ DV\
RI FHQWHUV VWDWLRQV IRU FXOWLYDWLRQ RI FUD\IDWK VW
EH FUHDWHG LQ WKH UHIHBRLD DKEBR \UHWKDE QHHRBR-QJ UHVR X!
QDWXUDO SRSXODWLRQV VKRXOG EH WUDQVIHUUHG WR WKH
,Q WKH UHSRUW DUH DOVR UHYLHZHG EDVLF IRUPV RI DVWDF

.H\ ZRUGHVK ZWWHUVK VXEIDPLO\ $VWDFLQDH ORFDO SRES
VWDWLRQV DVWDFLFXOWXUH UHVWRFNLQJ SRSXODWLRQ F

< dhgp_ O @ZgZe_ OO \_dzZ Jhkkby Jhkkbckdzy Bfi_jby
ijhfukeh\ufb azizkzfb j_qguo jZdh\ ba _ VjZakdSRAW DhF/IIWKHH L O O H
"NZe__ ZklZpbgu b ihklzZz\eyeZ gZ jugdb AZiz~ghc ?\jhiu g_
ijhmdpbb g_ ij_\urZxs_c \ |_ Jh”u feg rl "b\uo jZdh\ \
lj_~klz\bl_eb ih~"k_f_cklI\Z ZklZpbg jZkijhkljzZzg_\gihtjh bffAwos ?kjlhiggh



lhlj_[bl_evkdmx p_gghklv ba gqbkezZ ZklZpbg b&WW DBEjX4dhDAeND HX &
"ebgghiZeuBRZWDVOMHSXWRGOD/FWK\O XM [ZgkdD EXED QQhEMVWHLQ
':LQRJURGRY!I g ihglbggu_ jZdb hlidHhky3p VKD VWRWX\W > @

;hevrZzy qzklv gZklhys_1h Zj ZeZ rbjhdhiZeh]h jzdZ khkj_~"t
AZiz"ghc b <hklhgghc ?\jhi_ kh[kI\_ggh jhkkbckdzy _]h qgZzZKklv
\h~"h_fu K_WZhz*gh]h WJ \ Ilkdh\kdhc b E_gblglgZ~Kdh ghe Zk
kms_klI\h\Zgbb ihimeypbc wlh]h \b”rZ \ \h"h_fZo <_jog_c HI[b
bgljh mpbjh\Zg 4_ ]] l[j [mx] mlhgg_gby > b "y @ :j_Ze ihg
ho\Zlu\Zxsbc \h~*h_fu MdjZbgu e _khlZ_“ghc e _kghc b kl_ighc
?\jhi_ckdhc qzZklb JN d gzZklhys_fm \j_f_gb ij_I_ji_e fgh]hqgbke
khdjZlbeky Ba\_klgu iheh bl _evgu_ j_ameviZlu bgjlZidZimdpbb |
[Zkk_cgh\ j_d Dm[Zgb b >hgZ \ \h~h_fu <_jog_c H[b hldm”~Z wlhl
kbkl_f_ *"ZjlgzZzmeZ > @

Kh\j_f_ggu_ aZzZiZku rbjhdhizZeh]lh jzdZ \ JN gZoh”ylky \ m]g_
bo wdkiemZIlbjm_1 \ hkgh\ghf f_kjghuk g&elbgeghgBeh]in_jZdKy \
gbah\vyo djmigikch ¢]ld b >dmfZZgkdh]k\jZddZo KZe ijblhd Gb 'g_]h >

b Dm[Zghb <Kfthe fgkdhc L\ _jkdhc b ~jm]bo p_gljZevguo
h[ezZzkl_c mljZlbeb k\h_ jZdhohaycklI\_ggh_ agZq_gb_ < \h~h_f
hjb_glbjh\hqguf hp_gdzf _" _Jh~rgh &zZ]hlzZ\kbd@dh\ Kqgblz_Ilky qll
ijb hj]ZzgbaZpbb ki_pbZebabjh\Zgguo jZqvbo ohayckl\ \ wlhf j_]bh
[ulv "h\_~_gZ "h | kms_klI\mx!| 1Zd"_ mkeh\by “ey jZa\blby ijm"
GZgbgZy k 11 wdkihjl jZzdh\ ba JhkkijElbekglbgq kAlbblhys  \j_f

jugdb djmiguo Jhjh”~h\ JN ihglbggu_ jZdb ihkimizxl ba :jf_gbb Dz
] bo “h[u\zZxl ba _kl_kI\_gguo \h”~h_fh\

KhdjZzs _gb_ Zj_Zeh\ b iz _gb_ mjh\gy azZiZzkh\ j_qguo jZd
mom”r_gb_f wdheh]ldb Rkihh _dbgh jZkiheh  _gguo gZ ijhfure_ggh hk
k evkdhohayckl\_gguo | _jjblhjbyo Z 1Zd"_ k ]b[_evx ihadeypbc
\kiur_d wibahhlbc ZnzZghfbdhaz > @ >jm]bf hljbpzl_evguf
\hajhkr__  ~Z\e _gb_ gZk_e_gby gZ bjZggdjZsagiZkujZ[hl ih b
\hkijhba\h”"kl\m Ebp_gabhgguc jZqgguc ijhfuk_e j_]Jmebjm_Ilky g
meh\h\ kdmizZx|l Ihjlh\u_ nbjfu gh hlgbke_gby hl bo “hoh”h\
\hkijhba\h”~kl\h b \_|I _jbgZjgh_ h[kem b\Zgb_ azizkhij§ _Idgdbhoc jZd}
kbkl _f_ wdkiemzZlZpbb _s_[hevr_ ~_]jZ"bjmxl

Hkgh\Zgby ey \hkklZgh\e _gby b jZa\blby \ JN jZggh]h ohaycl
Z\lholhgguo ZklZpbgZo ke_"mxsb_

ihdmizl_evkdbc kijhk \ Jhkkbb gZ "b\uo b h[jZ[hlZgguo jZ
j_qguo jZdh

kms_kl\h\zZgb_ _kl_kI\_gguo \h*h_fh\ ijb]h*guo ey \hkklZgh
iZkl[bsgh]h dmevib\bjh\Zgby ihlj_[bl_evkdb p_gguo b Z~Zilbjh)
mkeh\byf Z\lholhgguo ZklZpbg HIf_Ibf qglh fZeu_ j_db ha_jzZ |



fhjnhf_ljbqg_kkdibltol_gghkl_c b g_[hevrbo jZzaf_jh\ g_ ij_"klZ\eyxl| hk
Neyu[h\h~2kI\@gh m~h[gu "ey mijZ\e_gby jZgqgufb aZizZkZfb

gZebgb _ gZnmbhgbg_kdhc [Zau jZdh\h"klI\Z kha~"Zgghc
ju[hohayckl\_gguo GBB \ i_jbh” kms_ _KkI\h\ZgbkIKKKJZsEIxkafhl g
hiulm dmevib\bjh\Zgby ZklZpbg kljZg AZiZz*ghc ?\jhiu gZdhie_ggkt
ijhreh]h \_dz I|Z[ebpZz

LZ[ebpzZG_dhlhju_ ~Zggu_ h dmevib\bjh\Zg\WX¥ E| MgWd FACPDjH i _
gZ gZgqZeh OD > @

<bMwWmevib\bjh\Zgby < kljZzgZo ?\jhiu
j_gguo jzdh\ Nbgeyg”ByR\ pbly=_jfZghWdjZbgZhe]Zjby

lhemq _gb_ ihkZ”hqghlh fZl jbZeZ jZdh\

$VWDFXV DVWDIFXV

SRQWDVWDFXV |VS

<hkklZgh\e _gb_azZiZkh\ b kha”zZgb_dhff_jq_kdbo ihime

$VWDFXV DVWD|FXV
dl]]Z]h"

SRQWDVYWDFXV

<ujZsb\Zgb_ jZdh\ ~ey ibs _\h]h ihlj [e_gby \ {jm~"Zo

$ VW IDPXW D F X&/

3RQWDVWOFXV [VS Ah

lijhAmdpby | Jh~

>Zggu_ fhgblhjbg]h\ hkms_kl\e gguojdo Nbgeyg”bb b lhevr_
kK\b~_|I_evkl\mxI h i_jki_\dllbkghkhbeihgbweypbc ZklZzpbg V1 g b \ \h’
ih dhlhjuf ijhrez wibahhlby ZnzZghfbdhaz qmfz jzZdh\ Ohjhrb_
lzd"_ 28Fbqggu_ bkke_~h\Zgby ih \k_e_gbx az\h”kdh]lh ihkzZ”"hq
f_klguo jZzdh\ \ \h~*h_fu :kljZozZgkdhc b lkdh\kdhc h[eZkl_c >

Ke_"mxsb_  h[klhyl _evkI\Z hkeh gyxl jZa\blb_ jhkkbckdh
[Zabjmxs_]hky gZ ZklZpbgZo

ihlj_[ghklyh\evrhc gbke_gghklb bdjyguo kZfhd ~ey ihemqg_gb
hit_fh\ jzZdhihkzZ~"hqgh]lh fZl_jbzez JIF dhlhjmx Ijm~gh m?*
kh\j_f _gghf hkdm”_gbb azZiZzkh\ ZklZpbg

\hkijbbfgb\hklv rbjhdhiZeh]h b ihglbgguo jZdh]\bddBnlZfgmhfbd!
aZ[h\eZgbx k wibahhlbqg_kdbfb \kiurdzZfb

g_h[oh~bfhklv kh\_jr_gkl\h\ZIlv |_ogheh]bq_kdmx [Zam jZdh\h
k [bheh]bqgq_kdbfb hkh[_gghklyfb jhkkbckdbo j_qguo jZdh\
wdhghfbqg_kdbfb mkeh\byfb

g_"hklZlhd ki_pbZebabjh\Zggu&\dzZ”jh\ jZdh\h”"

hikmlkl\b_ kbkl_fghc nbgzZgkh\hc ih~*_j db jZ[hl ih jZdh\h’
hjl]ZzgbazZpbc wdkiemZIbjmxsbo jZgguo aZiZkh\



Hg_\b”gh qlh jZzdh\h”~kl\h gZlb\guo jhkkbckdbo ZklZpbg [Zab
bkihevah\zZgbb ijbjhrguo j_kmjkh\ gm ' ~Z |ky \ gh\uo ih*oh”Zo
KljZzl_]bq_kdb_ gZijz\e_gby jZa\blby jZdh\h*kI\Z ZklZpbg \ Jh
>ey \hkklzZzgh\e_gby kZfh\hkijhba\h?*ysboky jZqguo ihi
\ujZsb\zZgby ibs_\h]h jzZzdzZ ih” ohayckl\_gguf mijZ\e_gb_f ke
wdki_jbf_glZewigd\h "kI\_ggu_ ZklZdhep]lydjkd :P ljb wlhf hkh[_c
\Z" g \u[hj I_jjblhjbc Jb”jh]jZznbqgq_kdb_ b wdheh]bq_kdb_ ozjzd
gZb[hevr_c kl_i_gb ~he gu khhI\_IkI\h\Zlv kms_KkI\_gguf Ij_[h\Zgb
dhlhjuo ijhfukeh\u_ ihimeypbb jZdh\ fhlmbhulukkjZz\\GikiklZgh\e_ gu
nhg” jZdhohayckl\_gguo \h~h_fh\ jZkrbj_g
< azZ”"Zgb :P \oh”bl
ijhba\h~kl\h jZzdhihkz”~hqgh]lh fZl_jbzez JIF
bgljh mdpby JIF \ _kl_kI\_ggu_ \h*h_fu b ~h\_"~_gb_ ijh*md]l
ith jZzdmhff_jg_kdh]h mjh\gyhelhktfzazlv 1Zzdb_ \h*h_fu \ Zj_g”™m
ijh~rz"Z JIF aZbgl_j_kh\Zgguf ohayckI\Zf
kharZgb_ gZ [Za_ :P fh”_evguo mqgZkldh\ ih \ujZsb\Zgbx dhg
ibs_\h]h ihlj_[e_gby ijh"mdphbbdb2©jzd
ijh\_~ gb_ | _ogheh]bg_kdbo b jZdh\h”"guo bkke_ "h\Zgbc Kk
wnn_dlb\ghklb | _ogheh]bc Ih\Zjgh]h jZdh\h~kl\Z
Hkgh\gufb j_iymbplehh” "kI\_ggu_ we_f_glZfb :P yl\eyxlky
bklhggbdb ~bdbo ijhba\B?»dl_elcdZqg_kI\_ dhlhjuo bkiheva
ijbjh~rgu_ jZggu_ ihimeypbb \ [bhlZo _klI_kI\_gguo \h”h_fh\ F
ki_pbZevgh ih~h[jZgu b azZdj_ie_gu aZ :P beb i_j ~Zgu \ Zj_
kh\j_f _gguo xjb"bqg_kdbo ghjf LzZdbf \h~"h_fzZf ~he  _g [ulv ijbk\h_
bklhggbd “bdbo ijhkbath”ey jZa\_~ gby? < aZdj_ie_gguo aZ :P \h
hkms_kl\eylvky fhgblhjbg] khklhygby jZqguo ihimeypbc
WdkiemZIlZpby ijbjh~rgh]lh ]_ghnhg”Z ihimeypbc ZklZpbg klZ\Db
k\hb hkh[u_ az”~Zqgb \ Ihf gbke_
thij_~ e _gb_ ghjfu \uelhda¥h”bjlhe ¢ ba ih”\_j° _gguo ihklh
wdkiemzZlZpbb ihimBypbcgZijZz\e_gghc gZ ih~”_j Zgb_ \ gbo kI
gbke_gghklb b khojZg_gb_ \ukhdh]h dZq_klI\Z “bdbo ijhba\h”~bl_e_
tmg_| b hp\hgdZ fh\ ijb]h*guo “ey nhjfbjh\Zgby jZqguo ihime
\k_e_gby az\h~kdh]h ihkz~hqgh]lh fzZl_jbzZez HI mf_gby ih"h[jZ
aZ\bkbl wnn_dlIb\ghklv \hkklZgh\e _gby ijhfukeh\uo ihimeypbc
GZ i_j\uo wlzZiZzo kms_klI\h\Zgby :klZ]heh]bqg_kdbc p_glj p_e
g_"hjh]bf bgdm[2Apbaglghuf ~kh\uf jZdhiblhfgbdhf jZkiheh _gghi
_klI_kI\_gghf \h~h_f_
DjZzcg_ \Z gh j_rblv ijh[e_fm mklhcgb\h]h nbgzZgkbjh\Zgby
gZklghklb az kqgq_l ihklmie_gby ~_g_"guo kj_~kI\ \ \b”~_ hlgb
ijhfjzdheh\kI\zZ hl ijh*Z b ihkzMhgfeh]lb hdljjZebaZpbb ibs_\h]h j



\u]lh”rguf p_gzf gZzijbf_j j_dj_Zpbhgguf ij_"ijbylbyf gZ hldjulb_ k
hjlZzgbah\Zggh]lh dZd n_klb\Zev ih ijbf_jm R\_pbb > @

AZdexq_gb_

JZa\_"~_gb_ \ iblhfgbdzZzo 2zZ~Zilbjh\Zgguo d f_klguf mkeh\
dZq_kl\_gguo “bdbo ijhba\h”~bl_e_c ZklZpbg iha\lhey_| ihemqgZlv
ih\ur_gghc "bag_klhcdhklb k ohjhrbf jhklhf

GZb[hevrb_ jbkdb jhkkbckdh]h jzdh\h”kI\Z k\yaZgu k bgl_gkt
hk\h_gb_f \h~hk[hjguo | _jjblhjbc dhlihjh _bl gdklhZaijmkh¢bx
k[ZeZgkbjh\Zgguo ijbjh*guo ezZg”rzZnlh\ Mqgblu\Zy baeh _ggu_
hljzkev Zd\ZdmevIimju "he gZ [uMeJhihdigxjh]gZfflu jZa\blby j_Jbhgh\
k ©g_ dhgnebdlgufb2 k jZdh\h”"klI\hf ohayckl\_ggufb hijkeyfb
j_]lbhgu gZp_e _ggu_ gZ \_~ gb_ e _kgh]h ohayckl\Z gZ h[kem b\
\Z guf ey jZza\blby jZzdh\h”kI\Z y\ey_Iky j_r_gb_ \hijhkh\ _]1h nbgZz

Ebl_jZImjz

e_dkzZg”rjh\z ? G KmozZgh\ < < KmozZgh\ K <
<hkklZgh\eagiZzkh\ rbjhdhiZeh]h jZzdZ \ \h h_fZo lkdh\kdhc h[eZKkll
< K
e_dkzg”rjh\z ? G H gmf_ j_qgh]lh jZdZ b f_jZo aZsl

\hkklZgh\e_gbb ihimeypbc jhkkbckdbo j_ &6yWoDZaPRH kMK dggu_ b
| ogbg_kdb 2gZmdhb k
;jh”rkvdbc K'Y NZigphzZz<wgdBgdhyZdbDR GZmdh\Z "mfdZz

L <bi k L@NUDLQ

< _kgbgZ E < @mjzZ\e_\ <; Gh\hk_eh\ <: Gh\hk_eh
: Kheh\h\ < | KImA _gdbgZ L:ElZcKtthhfuDjZy :bheh]bgq_|
ijhAmdib\ghklv b i_jki_dlb\u bkilGh\akZphlyd ©GzZmdza Kb[b
ij ~ijbylb_ J:G K

Dhefudh\ ? < Bgkljmdpby ih jZa\_"_gbxXljZogdgye |B&HK\
DZkiGBJO k

EZ\j glv_\Z <hfhgbg < G >bZ]ghklbdZ b ijhnbeZdlbdZ bc
aZlhe_\Zgbc jZzdh\ \ mke AWiyd K Jhkjkbb F_IkKolg MOE&BHJIO

k
Pmd_jabk Y F J_qggevgiikbdkeZk k

$WODV RI FUD\ILVAO WV (XURSH &K ©3DWKRJIH!
HFWRFRPPHQVDOKX2@B&UD\ILVK FRQVHUYDWLRQ DQG PDQDJHI

&KHUNDVKLQD 1 <D %HODHYD 9 .DUSHQNR 9 7THY'
7KH VWDWH RI3SRBIXDDEDGROVREXVWHLQ DQG :LQRJUDGRZ
ZDWHUERGLHYVY RI WKH ORZHU 'RQ DUHD 5XVVLD SURFHHGL
$VVRFLDWLRQ RI $VWDFRORJ\ $XJVEXHVKZDW B U L&OU D'H UWPIO Q\
SS



(UNDPR $XRNRQHQ 7 $ODSDVVEDUYHXRNRODLQKQR:
.LUMDYDUOXQHIXPWLRQ RI &UD\ILVK 6WRFNLQJ 6XFFHV LQ )LQC
SS

60,(7$1$3 .5=<:26=7 $1' 6758=<16.; S5HYLHZ Rl WKH QDWLRQD
SURJUDPPH $FWLYH SURWHFWLRQ RI QDWX®BOHWDQI )V QKR
3HFKH HO GH OD 3LVFLFXOWXUH

6RNROZVN\ $ OLNRXL]D $ 6 .ROPLNRYWKH%LRORJ]
IUHVKZDW HUW WDB X VEKHSWER 8 B Ik RVOD X '@ DAVISH D@ QMUK R Q
,QWHUQDWLRQDO 6\PSRVI%$B6 HXIXVHN, &+ $XIJVEXUSB *HUPDQ\

BWDURERJDWRY <D , 7D[RQRP\ DQG JHRJUPWKLFDC
DQG (DVW KXXRWBHBFHD 'HFDSRGDS5 XV WIDIFQR L-SRBW QREIRVGID U F K
$UWKUBBRBPWD JY

'HVWPDQQYLHZ5RIRKULADM® DQG UHFHQW FUD\ILVK ILV]
XWLOLVDWLRQ LQHU GQWDOIGVKHVKZDW



M>D
HJ=:GBQ?KDB? L?O0GHEH=BB JU;H<H>KL<: B GH<U? H;T?DLL
:D<:DMEVLMJU < MKEH<BYO :JB>GH=H DEBF:L:
lhghfzj K < N_"hjiwo ;ZdzZgX\EZ
:kljZozZzgkdbc J]hkm~”Zjkl\_gguc |_ogbg_kdbc mgb\_jkbl_1I| ]
JhkkbckdZy N_~_jZpby

< gZklhys__ \j_fy h~ghc ba ZdIimZevguo azZz”~Zq y\ey_Ilky \g_
fzkrlZ[h\ ijhba\h”?kI\Z hjl]Zgbqg_kdhc ijhmdpbb \ k_evkdhf ohayckl
b\ Jhkkbb \ gzZklghklb < k\lyab k wlbf p_evx bkke_"h\Zgbc
hjl]Zzgbq_kdhc | _ogheh]bb \ujZsb\Zgby ju[ghc ijh*mdpbb az |
ki_pbZebabjh\Zgguo Z]jh[bhp_ghah\ ZzZ~Zilb\gh]h k_evkdh]h oha
dmevimjgh]h ijhbajh*mldgbb ju[u k_evkdhohayckl\ _gguo b [Zoq
JZ[hlZ [ueZ \uiheg_gZ gZ fZehf bggh\Zpbhgghf ij_"ijbylbb :=LM
©Kh\j_f_gguc ju[h\h”"guc dhfie_dk ©RZjzZih\kdbc? dhlhjh_ jZkiheh
jZchg_ :kljZzozgkdhc h[dZklhhjhrZzd

bxey ]h~rZ \ \ujhklghc ijm”~ iehsZ”vx 1Z [ueh ihkZ
deZjb_\h]lh khfz kj_~g_c fzZkkhgl_gkb\ghklv jhklZ k_]he_Idh\
agZgbl_evgh ij \urZzezZ 1Zdh\mx \ [Zkk_cgZo mklZgh\db azZfdgm
Dhg_qgZ%kfz ju[ ba ijm”~"Z [ueZ \ur_ \ jZazZ ijb wlhf fZdkbfzZev

khklz\eyezZ k\ur_ dl] M ju[ \ujZsb\Z fuo \ bg"mkljbZevguo m
dhgljhevgh]h h[eh\Z ihdZazl_eb fZkku g _Jijljbumdéb kj ~g_kmlhqgg
ijbjhkl khfzZjm~m khklZ\be \ Ih \j fyxdZd \LMA< ihdZaZl_eb

miblZgghklb ijm~h\uo hkh[_c gZ dhg_p \ujZsb\Zgby [ueb \ur_ gZ
hgb [ueb f_gvr_ gZ

ljbf_qzZl_evgh qglh khf hohlgh ihlj_[eye ImlIh\u_ ieh”u ihiZz’
A J\W_\ dhlhju_ jzZklml ih djzyf ijm~h\uo ~Zf[ Z 1Zd _ [Zog_\u_
deZjb_\hlh khfZ [ueZ j_ZHMbdh\@ogdjga@zZgkdbc dhgk_j\guc azZ\h~"2
\uims_gu dhgk_j\u ih® fZjdhc ©:kljZoZgkdiiffy hlfjjZiamfiz2"hihegbl_ev
julhijhmdlIb\ghklv ih dezjb_\hfm khfm \ \ujhklghf ijm~m KJD
khklz\beZz d] 1Z aZz h”"bg k_ahg



M>D
KHOJ:G?GB? ;BHJ:AGHH;J:ABY HK?LJH<UO <B>H< JU; F?2LH>:F
GBADHL?FI?J:LMJGH=H A:FHJ:@B<:GBY
lhghfzj_\Z ?L&ohfbjh\ : F DjZkbevgbdh\Z : : Nbjkh\Z : <
N_~_jZevgh_ Jhkm~ZjkI\_ggh_ [x~" _lgh_ h[jZzah\ZI_evgh_ mqj_"
ijhn_kkbhgZevgh]h h[jZah\Zgby ©:kljZoZgkdbc J]hkm”Zjkl\_ggt
mgb\_jkbINI2” jZevgh_ Jhkm~Zjkl\_ggh_ [x* _lghmdbgX_ gucgb _
gZmqguc p_glj Jhkkbckdhc RDABREBPHIAZ md

%,2',9(56,7< &216(59$7,21 6785*(21 %K(03(5$785( )5((=,1*
3RQRPDUHYD (1 7LNKRPLURY $ JLUMFOAML® @QLNRYD $

J_axf_ Ij_~klz\e_gu hkgh\gu_ j_amevlZlu b k ke[ e’ZH\Dg b c
dibdhgk_j\bjh\Zpbb j_ijh*mdlb\guo de_Ilhd ju[ ih gh\uf f_Ih~bd
ihemqgblv \ukhdbc \uoh” "b\h]h de_lhqgh]h fZI_jbZeZ ihke_ ~_njhkl

Hjl]ZgbaZpby djbh[ZgdZ j_ijh”mdlb\guo de_Ilhd p_gguo \b”h\ jt
wnn_dlb\guo Kkj khdjZzg _gby b \hkklZgh\e_gby j _~dbo b bkg_aZz»
Bkihevah\zZgb_ \ukhdhwnn_dlb\guo f_Ilh”"bd gbadhl_fi_jZImjgh]t
ki_jfu ju[ ihal\hebeh ihemqgblv \u'b\Z_fhklv de_lhdggg ahtyhkga~Zgb_
djbh[ZgdZ gZ hkgh\_ gh\uo f_Ih~h\

Dexq_\u_ ke@badhl_fi_jzZlmjgh_ dhgk_j\bjh\Zgb_ j_ijh~"mdlIlb\
ju[ [bhjzZzaghh[jZzab_ djbh[Zgd hk_Iljh\u_ f_Ih~bdb djbhdhgk_j\Z|

6XPPDUKH PDLQ UHVXOWV Rl UHVHDUFK LQ WKH ILHOG RI
RI ILVK ROMWMMEKQQHZXH DOORZV WR REWDLQ D KLJK \LHOG RI D

2UJDQL]DWLRQ FU\REDQN RI UHSURGXFWLYH FHOOV RI Y
PHDQV Rl FRQVHUYDWLRQ DQG UHVWRUDWLRQKR I WIDRKQD QGH!
KLISXHUIRUPDWHIR SIRIDWXUH SUHVHUYDWLRQ RI ILVK DOORZH{
OHYHO RDQG VWDUW FUHDWLQJ FU\REDQN EDVHG RQ QHZ P}

H\ZRUGRZWHPSHUDWXUH SUHVHUYDW LER@ G LLYWHKU VU H\8 U RFSX
VWXUJHRQ FU\RSUHVHUYDWLRQ WHFKQLTXHV

H~rgbf ba i_jki_dlb\guo gZijZz\e_gbc m\_ebqg_gby ] _g _Ibg_kdh]l

yley |ky nhjfbjh\Zgb_ djbh[Zgdh\ b “he]lhkjhggh_ ojZg_gb_ j_ijl
"bArdhf Zahl_ > @
Bkihevah\dgibhdhgk j\bjh\Zgguo j_ijh~mdlb\guo de_I|hd jZaebqg

k mklZzgh\e_gguf ]_ghlbihf iha\hebl knhjfbjh\Zlv \ukhdhijh”"mdlb\
fZlhggu_ klz~Z kdj_sb\ZIv ]_h]jZnbg_kdb m~Ze_ggu_ "~jm] hl

g_j_klysboky \ jZagu_ «jhgywlvb KH_kI\_ggu_ b ~hf_klbpbjh\Zggu_
> @



< X'ghf gZzmqghf p_glj_ Jhkkbckdhc zZdz”~_fbb gZmd XGP
ki_pbzZebklzfb :kljZzozgkdh]h ]Jhkm~Zjkl\_ggh]h | _ogbqg_kdh]h 1
fghlhe_lgb_ gZmqgu_ bkke_~h\Zgbyo imkhXajZ[gkd\h\Zgbx f_Ih"
dibhdhgk _j\Zpbb j_ijh*mdIb\guo de_|hd jZaebqguo \b”h\ ju[ x guo

ljb ijh\_~_gbb bkke_"~h\Zgbc ijhp_kkZ ]Jem[hdh]h azZfhjZz b\Zg
0jZg_gby ijb I_fi_jzIKjih~h[jZgu hilbfZevgu_ djbhighl h&lhjh\0o
dZjih\uo ju[ wg”_fbdzZ DZkibckdh]hhjaipypdZajzZ[hlZzgZz f_Ih”~bdz
we_dljhklibfmeypbb gbadhqgzZklhlguf IThdhF\kbzZ§i2zlbllmhbxr gZ wlzZi_
wd\beb[jZpbb dhlhjZy m\_ebqb\Z_1| ijhgbpzZ_fhklv f_f[jZgyb \ j
g_JlZlb\gh]lh \ebygby djbhijhl_dlhjh\ gZ hj]Zg_eeu ki_jfb_\ '\ i_jk
ihke_ ~ _njhklZpbb m\_ebqgb\zZ_I| \j_fy “bagbjzkizZjfilh_\kj¥Z\g_gbx kit
ki_jfhc aZfhjh™ _gghc ih [Ijz*"bpbhgghc f_Ih”"bd_ Bkihevah\Zg!
dibhdhgk_j\4dpbb\uo de_Ihd hk_Iljh\uo ju[ ihalhebeh ihemqgblv
A njhklbjh\Zgguo ki_jfb_\>h @

ljh"he Zy bkke_"~h\zZgby kh\f_kigh k B;D J:G > @ ij_"el
k\_jo[ukljh]lh azfhjz b\zZgby h[jZzaph\ ki_jfu gZ ki_pbZevgh Kk
| nehgh\hc iezZklbg_  gZ 1ih\_joghklb dhlhjhc \uk\_jeb\zZxlky e
h[_ki_qb\z_| h[t_f [bheh]blhkdhc ijh fe lezZklbgm ihf_sZx
i_ghiezklh\mx _fdhklv aZeb\zZxl "b”dbc Zahl gZ \ukhIlm iheh\bgi
;eZlh”~Zjy \ukhdhc |_iehijh\h~ghklb fZl_jbZeZ iezZklbgZ [ukljh ijbh][

K \ jZchg_ emghd | _j ~ gzZqzZehf afafthlzv bk Zig Zklbghc dZeb[jm

jZkij_~_e_gbx I_fi_jzlmj \ azZz\bkbfhklb hl \ukhlu b khklZ\eyxl| ]jZ
| _fi_jzIlnmjZiey [bheh]bg_kdh]lh fZl_jbZezZ "habjh\Zgghc ibi_ldhc gZ
k \ukhlu kf K K\ _jo[ukljZzy kdhjhhkl\Z ®@XZmgby fZeuo h[t_fh\ ki_jf
a "K k_d iha\hey_ | ijhclb hkgh\gu_ w\l_dlbg_kdb_ lhqgqdb [_a
dhlhju_ gZ[ex”~Zxl| ijb klZzg”~Zjlguo klmi_gqZluo j_"bfzZzo azZfhjzZz b\Zc

Khljm~rgbdzfb BgklblmlZz [bhnbabdb de_Idb J:G kh\f_klgh
X'ghlh gZmqgghlh ©p_gljz J:G b :kljZzozgkdh]l]h Jhkm~Zjkl\_gg
mgb\_jkbl_1Z jzajz[hlZg kihkh[ kgb  _gby gbadhl_fi_jZImjgh]h kdZzZ
jZkI\Vhjh\ djbhijhl_dlhjh\ iha\heyxs_]h ih\ukblv p_ehklghklv ~_njhl
ihke_ djlgkkdh\Zpbb Hg azZzdexqz_Ilky \ Ihf qglh \ kihkh[_ \dexqgqZxs
djbhjzkl\hjz k [bheh]bq_kdbf fZl_jbzehf \ "bAdhf Zahl_ ~h hi_j.
jZkl\hjz djbhijhl_dlhjh\ k de_ldzZfb “b\uo hj]J]Zzgbafh\ hkms_kl\e)
\ha” _ckl\b_ gZ ®XZhjfuc jZkl\hj mevljZa\mdh\uf baemq_ab_f qgZzZkl
F=p > @

< j_amevlzl_ ijh\_~ gby gZmqguo bkke_"h\Zgbc ihdZa:
azfhjz b\zgby k_f_gghc "b~dhklb gZ k_IldZo \ \b”_ |lhgdhc ie_gc
wnn_dlb\ghklv kgb  _gby A\eyklsbbalj_s_kI\ \ khklz\_ djbhazZsblghc |
ki_jfZlhahb”~h\ hk_Iljh\uo \b”~h\ ju[ qlh \ k\hx hg_j_~v mf_gvrbeh |
ihke_~g_c gZ h[t_dl b ijb\_eh d ih\ur_gbx \j_f_gb “bagb ~_njhklt



[_em]b gZz m jmkkdh]dZ hk_ljZhemq_ggu_ j_ameviZlu ihal\l
j_dhf_g”~h\Zlv dhjj_dlbjh\dm dhgp_gljZpbb ijhgbdZxsbo ijhl_dlhjt
jZkI\hj_ \ aZ\bkbfhklb hl dhebq_klI\Z \gmljbde_Ihgghc \h”u ~ey ih\
j_ijh*mdlib\guo de_I|hd kZfph\ ju[ ihkejZMhghhhhrhdiz

lhemg_ggh_ ihlhfkI\h k ijbf_g_gb_f ki_jfu azZfhjh _gghc ih kc
f ITh~"bd_ hdzZaZehkv "bag_kihkh[guf b ih j_Zdlb\ghklb p_gljZevg
j_p_ilhjgh]lh dhfie_dkz ijzdlbg_kdb g_ hlebqgzZ_Ilky hl gzZlb\gh]lh fzZI

l[jh\ A ggu_ bkke_"h\zZgby ih Kkh\_jr_gkl\h\Zgbx ijhp_kkZ c
j_ijhAmdlib\guo de_Ihd kZfph\ ju[ ihdZaZeb ij_bfms_kI\Z ij_"eZ]Z_
[ulv j_dhf_g~h\Zgu ey bkihevah\Zgby \ ijhba\h”kl\_gguo mkeh\by

K bkihevah\Zgb_f gh\uo f_IhbdihdZglapZightmdib\guo de_Ihd p._
\b2h\ ju[ AZdezZ~dm [bhfZl_jbZeZ gZqZeb \ ] bh[jZapu de_Ilhc
jbkmghd H[sbc nhg” de_Ilhggh]h fZl_jbZeZ khklzZ\ey | fe
fe b ycp_de_lhdfe De_Ildb aZeh _gbZebkabjh\Zggu_ djbhojZgbe
h[t_fhf b ebljh\

Kms_kl\mxsb_ jhkkbckdb_ djbhdhee_dpbb jul <GBBIJO B
gZijZ\e_gu gZ khojZg_gb_ h[jZaph\ ] _gZWhey kdEpbh oy jbZenq_gb
\hafh gh]h bkihevah\Zgby k p_evxbWXogkkdgdmhibogithyymeypbc “b\hlg
"ey nhjfbjh\Zgby bkihevah\Zeb Ijm~gh \hkijhba\h”*bfu_ f_Ih*bdb |
0jZg_gbb ycp_de_Ihd ju]l
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Jbkmgh®hebg_kI\h j_ijh~mdlb\gh]h fZI_jbZeZ \ djbh[Zgd_

F_Ih*heh]by b ijbgpbi jZ[hlu gh\h]h djbh[ZgdZ bf_ | g_Kki
khojZg_gb_ ] _ghnhg”Z j_~dbo b bkg_azZxsbo \b”h\ ju[ k bkihevah



h[f_g j_ijh"mdlb\gufb de_IdzZfb f_"~m ju[h\h~gufb ij_"ijbylbyfb o0j.
djbh[ZgdZde_lhda\hijbl_e_c¢c dhgdj_Iguo ij_”"ijbylbc k ihke_"n
bkihevah\zZgb_f ~ey bkdmkkI\_ggh]lh hieh”hl\hj_gby <Z guf mke
y\behkv azZfhjzZz b\Zgb_ b o0jZg_gb_ ycp_de_|hd ju]

Fghlhe_Igb_ bkke_~h\zZgby ih jzajz[hld_ f_Ih*bdb djbhdhgk
ju[ h[blzZxsbo gZ x]_ Jhkkbb iha\lhebeb ih*h[jZlv djbhijhl_dIlhj ijb
©h[\hezZdb\zZxs_]h ~_ckl\by?2 [Zah\uf dhfihg_glhf dhlhjh]lh y\ey_ Iky
g_jZnbgbjh\Zggh]h b “b\hlgh]lh fZzk_e kh”_j Zsbo ebghe_\u_ eb
nhkdBd”~u ij_~klZ\eyxsb_  kh[hc keh'gu_ wnbju Jebp_jbgZ “bjgu
aZf_s_gghc nhknhjghc HpXk\ahllu evgZy hp_gdZ klzZzg~Zjlgh]lh ij
ijhgbdzZxs_]1h ~_ckl\by k gh\uf ihdZzazez qlh ihke_ azZfhjz b\Zz
ycp_de_Ildb kl_jey”b jmKkdh]h emkl]bl hdZazZebkv “b\ufb b kihkh
hieh”hl\hj_gbx < hkgh\m kha”zZgby ijhl_dlhjz iheh _g wdki_
mklZgh\e_gguc nZd!l h[ hlkmlklI\bb \ ycp_de_IdZo ju[ ©k\h[h”*ghc ¢
khklz\_ ijhlhieZafu bo hj]Zgbqg_kdblZz\\eywxsdd kh[hk ] _eb dhlhju_
ihgb™ _gbb I_fi_jZImju h[jZamx| fhghdjbklZeeu g_ jZajmrZxsb_ \g
de_lhd Gh\uc Ibi ijhl_dlhjz aZsbszZ | de_Ildb hl dhglzdlZ k \h~hc
mkeh\byo y\ey_Iky zZdlb\ZIhjhf \gmlj_ggbo i_j_kljh_d

<i_j\u_ [ueb ihemg_gu "bag_kihkh[gu_ ycp_de_Ildb hk_Iljh\u
jmkkdbc hk_Ilj b [_ehju[bpu > @ \_kghc ]h~rZ ba djbhdhgk_j
jmkkdh]lh hk_1jZ ijb bkihevah\Zgbb gh\h]lh ijhl_dlhjZz [ueZ ihem
ebgbgdZz h&"*ggZy fheh”v ba djbhdhgk_j\bjh\Zgguo ycp_de_Ihd ij
©hldjulhf ihe_2 g_ hlebgZezkv hl dhgljhey

KhojZg_gguc ]_g_Ibg_kdbc fzl_jbze fh _|I bkihevah\Zlvky
AN nbpblzZz ijhba\h”bl_e_ ¢ b dhjj_dpbb kms_kl\mxsbo [ hogheh]
\hkijhba\h”~kI\Z ju[

Ebl_jZImjz

FZIbrh\ = = lhghfzj_\z ? G ;_eZy F F KhojZg_gb_

jZaghh[jZaby ju[ f_Ih~Zfb gbadhl_fi_jZImjgh]h dhgk_j\bjh\Zgby
<« =K

1Z1 Jhkkbckdzy N_" _jzZpby FID : K Kihkh[
kgb™ _gby gbadhl_fi_jZImjghlh kdZqdZzZ jzZzkI\hjh\ djbhijhl_dlhjh\ :g
> = lhghfzj_ \z ? G DjZkbevgbdh\zZ : : ,_eZy F F aZy\bl_ev
:kljZzozgkdbc ]Jhkm~Zjkl\_gguc |_ogbq_kdbdMmeghbM_jkldIMI N guc
gZmgguc p_glj Jhkkbckdhc ZdzZ”~_fbb gZmdt«N=;MG XGPalZy\e

him[e X e <

1Z1 Jhkkbckdzy N_~_jZpby FID $ . K
djbhdhgk_j\Zpbb ycp_de_Ilbd juk_Iljh\ubohfbjh\ : F aZy\bl_ev



1Zl_glhh[ez~Z]l _ev Lbohfbjh\ :g”j_c «rboZceh\bqg azZy\e
him[e

lh"mrdzZ K ; Djbabk azZz\h~*kdh]h \hkijhba\h”~kI\Z \ Jhkkbb
_]Jh ij_h”he_gby | _ @6dmpgkdbcl[geeeZ[hjZlhjbb bolbheh]bb BGWGD
< K

lhghfzj \z 2 G ;hl]zluj_\Zz F F Lbohfbjh\ : F I'F
\u'b\Z_fhklb iheh\uo de_Ihd \ ijhp_kk_ djbhdhgk_j\Zpbb Kk
we_dljhklbfmeypbb >hdeZ”u ZdzZ”_fbb g&&Knd L <

KZ\mrdbgz KBBdmkkI\_ggh_ \hkijhba\h~kl\h hk_Ijh\uo
bkihevah\Zgb_f djbhl_ogheh]bc Khklhygb_ b i_jki_dlb\u jZa
Zd\ZdmevimhdezZ?u F_""mgZjh~gihZzd§Zanckgithc dhgn_j gpbb Fhkd\Z

n_\jZey +tF Bavh J=:M FKO: bf D : LbfbjyaKZz

Rbglbfbjh\Zz N B KzZ~bdh\z > = ghj_ N Lbohfbjh\
hoez ~_gby dzZj"bgZevgh \eby | gZ \u'b\zZ_fhklv ki_jfb_\ jmkkdfF
gZmdZ ;;, \_dZ Imsblgh



M>D
NHIJFBJH<:GB? B JU,H<HPBHHEH=BQ?KD:Y?MMD: GH<HC
=?L?JHAB=HLGHC EBFGBBQ?RMCQ:LH=H D:JI:

>hfZzggmd DBjdm[_| = O
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Jhkm~rZjkI\_ggh]h ij_"ijbylby ©J_kim[ebdZgkdbc p_glj ih memqr.
"b\hlguoBGbgbkl_ jklI\h k_evkdh]h ohaycklI\Z b ibs_\hc ijhfure_g

J kim[ebdb Fhe”*h\Z
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6 XPPDMKH DUWLFOH JLYHV WKH ILVKHULHV ELRORJLFDO
E\ FURV\WDBDQUWSRAHOH QUMW NIDUS O\QG\NVNL\ZLWK VFDWWHUI
WKH LQLWLDO EUHHGLQJ PDWHULDO IRU WKH IRUPDWDRKRQ RI |
UHYHDOHG WKDW GXULQJ WKH ILUVW \HDQLRIFODQW DBYRWY
FRPSDULQJ WR WKRURXJKEUHG RIIVSULQJ

HY ZRWKGEWHUR]J\JRXV OLQH FDUS XQGHU\HDUOLQJV JHQF

M\_ebqgq_gb_ h[t_fh\ ijhba\h”~klI\Z dZq_klI\_ggh]h ju[hihkZ”hqg
lh\Zjghc ijh*mdpbb ij_kgh\h”ghc Zd\ZdmevIimju [Zabjm_Ilky gZ bk
ithjh~ ebgbc djhkkh\ ijbkihkh[e_gguo d dhgdj_lguf mkeh\byf deb
jZaguf kiafhNujzZzsb\Zgby Hlez _gghklv nmgdpbhgbjh\Zgby kbkl
bkihevam_fuo h[t_dIh\ jZza\_"~ gby \ hij_~_e _gghc f_j_ y\ey Ilky
hljzkeb \ p_ehf ih\urzZz_| dzZqg_kl\h b dhgdmj_glhkihkh[ghklv
\gmlj_gg_f jugd_ > @

Khardigg ] _ghnhg” dzZjiz ij_"klzZ\ey_fuc q_lujvfy ihjh*Zfb I
g_rmcqgZluf Lo _e_g_rlkdbf jzZfgZlubm[belkdbfg_rmcqZlufb Dq
Fugrudkdbf jZa[jhkZggufZzZ Hjzd _ ]hfhab]lhlghc ih ]_gzZf #_rmb
Nbhe_ I|h\uf g_rmcqzZluf dzZjihf\hHhbe apgvagbl_evgh m\_ebqgblv qbk
ie_f_gguo ju[

J amevlZlu f_"ihjh~rguo kdj_sb\Zgbc dZzZjiz ijh\_~ gguo jZg
ithemqg_ggu_ djhkku hdZaZebkv ]_I|_jhabkgufb wlh ~Zeh \hafl
dzjih\h~klI\h ihlhfkI\ i_j\h]h ihdhe_gby > @

Jy~rhfz\Ilhjhf hilf_q_gh glh ijb bkihevah\Zgbb f_“ihjh”guo
k_e_dpbhgghc jz[hl_ kha”zZggh_ i_j\h_ ihdhe_gb_ qgzZklh hi_j_"zZ_|
nhjfu > @



>ey \hkijhba\h”"kI\Z [ueb hlh[jZgu weblgu_ kZzfdb hkh[_
jzfqzlhlh dzjiZpb kzZ hkh[_c¢ Fug~rudkdh]h jza[jhkEbhgiZlygdZjiz
ijhba\h~bl_eb bf_eb Ibibggu_ ijbkmsb_ dZ ~hc ihjh”_ 0Zzjzdl_jbklb

LZ[ebpZ OZjzZdl_jbklbdZ ijhbaVWYkghH\2l ® c¢c gh\hc ebgbb fZehqg_rn
dzjiz
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GZb[he__ ozZjzdl_jgu_ ihdZazl_eb kzfhd L_e_g_¢tlikgh]dkjZfq.
\ukhdhl_ehklb bg”_dku ijhihjpbkk Jhehiphihjpbb o\hklh\h}h klI_J[ey
mdZau\Zxl gZ \ukhdhl_emx nhjfm KZfpu Fug”udkdh]h jZa[jhkZ
ijhlhgbklmx nhjfm |_eZzZ

<aylu_ "ey j_ijhmdpbb b ihemq_gby gh\hc ebigpbrgbhofdb
\hajzklguo ]jmii ijhy\beb ohjhrmx ijbkihkh[e_gghklv d aZz\h
\hkijhba\h”~kI\zZ 1Z][e

LZ[ebpZ) _ijh~mdIib\gu_ ihdZaZl_eb kj_~g_\hajZklguo kzZfhd dZjiz

lhjh™u
GhjfZlb\u 7q 7S . q

< IhdZazZl _eb

Ki ~"gyy fZkkZ kZfhd J ]

ljhp_gl hi*Zqgb bdju

FZkkZ h\mebjh\Z\r_c bdju ]

Dhwnnbpb_ gl aj_ehklb

JZ[hgqZy ieh”h\blhklv luk rl

Hlighkbl_evgZy ieh”h\blhklv| luk rl d]

ljhp_gl hieh”hl\hj _gby bdju

ljhp_gl jZa\blby

<uoh” ebqbghd gZ kzZfdm |luk rl

<uoh”™ ebqgbghd hl bdju




lheh bl _evgZy hil\_lgzZy JhigthgZevwgnx klbfmeypbx khklZ\beZz
FZkkZ h\mebjh\Z\r_c bdju "hklb]gezlZ[hgZy ieh”h\blhklv KkZ1
mqgZkl\h\Z\rbo \ \hkijhba\h~klI\_ [ueZ \ukhdhc b \Zjvbjh\ZeZ hl
luk rl bdjbghd

J_ijh~mdlb\gu_ dZq_kI\Z kZjpah\s&hkdl hlghkbl_evgh agzZqb
h[t_fhf ihemqg_ggh]lh wydmeylZ gZlb\gftecikbh_hfughdjzZlighf kp_"b\Zgl
:dlib\ghklv ih"\b gh]lh khklhygby ki_jfu ijb hieh”hI\hj_dckbldnkipk|Z\e
Hieh”~hl\hjy_fhklv bdju [ueZ \ukhdh&m~y ih hieh” hl\hjy_fhklb bdj
hieh”hl\hjyxs_c¢ kihkh[ghklb ki_jfu dzq_kIl\h kzfph\ b kzfhd
<u ' b\zZ_ fhklv |j_o”g_\guo ebqgbghd i _j_r_"rbo gZ Zdlb\gh_ ibl
dhebq_kI\Z aZeh™ _gghc gZ bgdm[Zpbx bdju gkhkgZ\beZ \ukbeh
ghjfzlb\u WIh k\b”~_|_evkl\m_I| h kihkh[ghklb ijb \azZzbfghf \ebygbb
h[_ki_qb\Zlv \ukhdbc mjh\_gv "bag_kihkh[ghklb b jhklZ m ihlhfk
hglh]_g_aZz

ljh\_~ ggu_ jZg__ bkke_"~h\zZgby f_“ihjh”rguolkdggsb\Zigjhc* hl_
dzZjiZz ihdZazZeb glh hkh[mx k_e_dpbhggmx p_gghklv ijb \hkijhk
] I _jhabkgh_ khq_IlZgb_ L_e_g_rlkdbc jZfgZluco Fug®udkdbc jZa[j

ljb kha~zZgbb L_e_g_rlkdh]lh jzfqzZlh]h dZzjiz bkoh~guf fzl_j
dZjiu hlgi dhlhjuo kh”~_j bl gZke_"klI\_gghklb mdjzZbgkdbo |z
\_g]_jkdbo jZfgZluo b gZke_~klI\_gghklb dZjih\ ©Q_nzZ?2 jZg_.
eZmablkdbo b Zcr]jmg~"kdbo dZjih\ L_e_g_rlkdbacghZfgZpukkdXjih
]_gzf q_rmthlgzikhdjh\z ] _¢MORiQzks_ie_gby \ ihlhfklI\Zo g_ "~Z_|I
| _klbjh\Zg ih 1ljZzgkn_jjbgm KK> @ L_e_g_rlkdbc jzfqZluc dZzji |
hlidhjfhgghlh Ibiz

Fug®rudkdbc jZa[jhkZgguc dZji h[ez~Z_ | koh bf j_ p_kkb\
g_rmcqgZlh]lh imNBWQkIbjh\Zg ih n_ghlbim ljZdkn<ype¥ fZy Zee_e\
"k\b~_ I _evki\m_I h ijbkmlkli\bb "heb gZke_"kI\_gghklb Zfmjkdh]h

Fug®udkdbc jZa[jhkZgguc dZji hlghkblky d dzZjiZzf gZ]lmevgh]l
o0ZjZdl_jbamxlky ih\ur_gghc ibs_\hc Kktgghkdhx oadlelp | eZ gZz
[hevr_ kh”_j Zgb_ "bjz \ fyk_\ur_ qg_f m g_rmcqZluo dzZjih\ Ajm]t

Hkgh\guf gZijzZ\e_gb_f k_e_dpbb Fug”udkdh]h jZa[jhkZggh]
ith\ur_gb_ _]h ijh*mdIib\ghklb memqr_gb_ wdkl_jv_jgudkilzdZzazl
Dhgkheb~Zpby ijb f_"ihjh~rghf kdj_sb\Zgbb ]_ghlbih\ wlbo “\mo ih
ijb\_~_1 d Ihfm qlh [m"ml “h[Z\e_gu [Zdb_ ijbagZdb dZzZd ih\ur_g
Zdlb\ghklv \ ihbkdzZo ibsb b kihkh[ghklv iblzZlvky ijb hlghkbl_
| _fi_jZIlmjZo \h”u

lhemqg_gb_ gh\hc ]_I_jhab]hlghc ebgbb a_jdZevgh]h djhkkZzZ
hlh[jZgguo ba weblghc ]jmiiu kZfhd L_e_g_rlkdh]h jZfqZlh]lh dZ
ithdzazl_eyfb bg”_dkzZ \ukhdhl_ehkibjpb_c "ebgu ]Jheh\u d bz \ukh
hlighr_gb_f “ebgu b \ukhlu o\hklh\h]h kl_[ey



KZfpu Fug”®udkdh]h jZa[jhkZggh]lh dZjiZ ozZjzdl_jbxh\Zebkv ih

& K& IB&=:

<h \j_fy bgdm[Zpbb hl kzfhd L_e_g_rlkdh]h jzZfqzZlh]h
dZq_kI\_ggmx bahmhlh@ijZgh ih ] h\mebjh\Z\r_c¢c bdju dhlhjZy
hieh~hl\hj_gZ fhehdzZfb ihemqg_ggufb hl iylb kZfph\ Fug”udkdh]h

|ZjZee _evgh gZ bgdm[Zpbx [ueZ aZeh _gZ bdjzZ gbklhihjh”
\ZjbZglh\ kdj_sb\Zgby

?"bgh\j_f_ggdm[Egby hieh”hl\hj_gghc bdju ihdZazZeZ qlh ijhy
\k_0 khqg_lzZgbc kdj_sb\zZgby ijZzdlbq_kdb [ue h*"bgZdh\ h”rgZdh ih

ij_\ur_gb_ khklZ\eyeh hl " h

[jh\_~_ggh_ ih”jZsb\Zgb_ ihemqg_gguo gbklhihjh*guagublhfkl\
dijhkkh\ ijb iehlghklb ihkz~db feg rl ]Z \ h*ghlbiguo fZevdh\u
glh f_“ihjh~rgu_ khqg_lZgby bf_eb y\gh_ ij_bfms_kl\h ih

fZkkhgzdhie_gbx b ju[hijh~mdIb\ghklb 1Z[e

LZ[ebpZ) _ameviZlu ih"jZsb\Zgby ilIhZkldbaj@jilh ijhbkoh A gby
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lh"jZsb\Zgb_ qgbklhihjhHrguhghbguo ebqbghd ~h “bag_klhcdbo
jZa\blby ihdzZzazZeh qlh ijb h*bgzZdh\ht klZjlh\hc ihnhRgu_ djhkku
h[ez~"Zeb [he__ [ukljuf [I_fihf jhklZz emqr_c \u b\zZ_flhklvx
julhijh~mdIb\ghklvx ijb wlihf djZlghklv mh”¢bsg_gbyofZ2klgqbghd fh" _
kem blv ihdzazl_e_f | _fiz jhklz

KhleZzkgh ~Zgguo jy*Z Z\lhjh\ fZkkZ b ~ebgZ ij_"ebqgbghdihk:
i_j_r_"rbo gZ kf_rZggh_ iblZzgb_ fZeh azZ\bkbl hl dhf[bgZpbc kdj_
kihkh[ghklb kzfhd ijh*ihpbjh\&jlmigmx bdjm > @



= |_jhabkguc wnn_dl m7&p0ghlihddgr_gbx d jh”*bl_evkdisc nhjf
khklZ\be ih ijbagZdm \u b\zZ_fhikhlbkj_~g_c fZkk_ ebqgbglhdih
julhijh~mdlIb\gaklb 1j_bfms_klI\h ]_I|I_jhab]lhlgh3ho&hhkkghr_gbx
d "jm]bf f_"ihjh~rguf khq_lZgbyf ih ijbagzdzf khklZ\eyxsbf ijh~
f_gvr_c b \Zjvbjh\Zez \ ij_"~_eZo

<ujZsb\Zgb_ ]b[jb*gh]h ih&H{OKbZ iehlghklb ihkz~db luk rl
ithdZzazZzeh qlh \ukhdbc |_fi jhklZghkeldye llhje khojZ

LZ[ebpZ) _amevlZIZ \ujZsb\Zgby k_]he _|hd dZjiZ jZaebqgh]h ijhbkc

Lbi | lehsZAVv lehlghklv<u b\Z_fhkIKj_~gylyJu[hijh~mdib\ghklv
inlhfkI\Z ]z ihkz~db fZKkZ | ] d] 12
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Ilhemq_ggZy gh\Zy ] | _jhab]lhlgZy ebgby SHO0SiX eNZgdk]h Id2jdZ
ij_\hkoh~bez gbklhihjhrgu_ ihlhfkI\Z iz \u b\Z_fhkd& ih
julhijh~mdlIb\ghklb k_¢Ze Ihd

<uy\e_ggZy 9gZ wlZi_ ih*jZsb\Zgby ki_pbnbqg_kdZy dhf[bgZp
bkoh~guo jh”bl_evkdbo nhjf ih?l\|hj¢bldhkvf mikjhrgh]hi Sdjh&Kk Z
\b~r_ijhyle_ggh]lh ]_I_jhabkz ih "bag_kihkh[ghklb b I_fim jhklZz

KjZ\g_gb_ wdkl_jv_jguo ihdzZaZl_e_c¢ qbklhihjhrguo k_]he Il
k_ e dpbb b gh\hc ]_I_jhab]hlghc ebgbb ihdzZaZeh qglh ]_g_jZr
khhi\_IklI\mxl ihdzZzazl_eyf klzg”~Zjlz khojZgyy ki_pbnbqghklv ijb
g_[hevrhc \ZjbZ[_evghklvx 1|Z[e

= | _jhablhlgZy ebgby azgbfz_| ijhf_"mlhqgh_ iheh  _gb_ ih ij
bg”_dk \ukhdhl_ehklb S®ighr&&l&

<ujZs_ggu_ k_Jhe_Idb gh\hc ebgbb a_jdZevgh]lh dZjiz
agZgbl_evgufb dhwnnbpb_glZfb miblZgghklb btnbaldfg_&dpdtdljZm\h
ijhyl\e_gby wdkl_jv_jguo ijbagzZdh)\ y\gh ijhke_"b\Z _I|ky \ebyghb
wnn_dlzZz \ujZa&by\r\ k™ \b]_ \ klhjhgm mf_gvr_gby “ebgu o\hkl
m\_ebq_gby rbjhdhkibgghklb b bg® _dkzZ h[o\ZIlZ I1Z][e



LZ[ebpZ Ju[h\hr"gbheh]bgq_kdZy b wdkl_jv_jgZy ozZjzdl_jbklbdzZ k.
ihdhe _gbc k_e_dpbb b ] _I|I _jhab]hlghc ebgbb
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< N"Zevg_cr_f nhjfbjh\Zgb_ gh\hc ]_g_Ibg_kdhc kljmdImju fZe
[m~_| ijh~he _gh k bkiheak&hWbebhfbl_evgh]h b ih]Jehlbl_evgh]h kd
ijb kbgl_Ibg_kdhc k_e_dpbb qglh iha\hebl ihihegblv ] _ghnhg” d
lh\Zjgmx ijh”"mdpbx

Ebl_jZImjz
;0 < < Kha”“Zgb_ b dhfie_dkg[dyhehllplg\hkdgy hp_gc
fZehg_rmcqzZlhlh \gmhjhih|]b?g mdjZbgkdhc jZfgZlhc ihjhfu dZ
ihdhe _gb_  :\lhj_n “bkk g¢gZ ktobgd Dmmg\kl_i ~ kk



>hfZggmd < B Dmjdm[_I = O KjZ\gbl_evgZy hp_g
f_“ihjh~"guo kdj_sb\Zgbyo dzjih\ fhe”Z\kdhc k_e_dpbbdlib¥hklhy

jZa\blby ij_kgh\h”ghc Zd\ZdmevIimju F K
Beykh\ X B Ihih\Z :: >hfZggqmd < B Dmjdm[_Il = O b
ih nhjfbjh\Zgbx dhee_dpbb ihjh” ju[ gZ ijbf_j_ dZjiz F k

Dgbl]Zz F < LzZjZza_\bqg ? < Mk Yy jH[Ebdlalyecki§ZggZy
0ZjzZdl_jbklbdz k_]Jhe_Idh\ bkoh”~gh]h k_e_dpbhggh]lh fZl_jbZe

Ju[h]hkih*"ZjkvdZ gigmd<Z MdjZ Db _\ K
Dbjibggbdh\ < K =_g IbdZ b k_e_dpby ju[ E GZmdZz
Dmjdm[_I| = O >hfZggmd < B Ihjh?u dZjih\ Fhe”h\u D -
&\SULQXV FIDIUSILR /gljZzevghc b <hklhgghc ?\jhiu F K

FZkeh\Z G B ;bheh]bqg_kdb_ hkgh\u ie _f_gghlh ~_eZ \ ju
mijZ\e _gby k_e_dpbhggufFjhp_kkhf k
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N_~_jZevgh_ Jhkm”ZjkI\_ggh_ [x~"_lgh_ mqgj_""_gb_ gZmdb Bgl
\gmlj_ggbo \hA bf B > 1ZiZgbgZ JhkkbcWdh@\BEdAZU RMOOZOd

86(,0081202'8/$725<'58%6 ,1),6+)$50,1*
6 XYRURS D

J_axf_ Ijb\_* gu ebl_jZImjgu_ "~Zggu_ ih bkihevah\Zgbx \
jZaebgguo bffmghfh"mebjmxsbo ij_iZjzZlh\ GZdhie_ggZy bgnhjf
ijZdlbg_kdhf hlighr_gbb \ \hijhkZo ih\ur_gby ijh~mdlb\ghklb ju[ -
nmgdpbhgbj\fZomlwyhc kbkl_fu

Dexqg_\u_ kehj\h\h~kl\h bffmghfh"meylhju bffmghklbfm
[bheh]bg_kdb ZdlIb\gu_ \_s_kI\Z bffmgbl_lI

6XPPDUMWHUDWXUH GDWD RQ WKH XVH RI ILVK IDUPLQJ |
7KH DFFXPXODWHG LQIRQ FSOM ERVQ AIVOL WHRIPW DL@WUDLVLQJ ILV
NQRZOHGJH RI WKH IXQFWLRQLQJ RI WKH LPPXQH V\VWHP RI

.H\ ZRUGVKHU\ PPXQRPRGXODWRUV LPPXQRVWLPXODQW
LPPXQLW\

< jZfdZo hkgh\guo gZpbhgZevdk&biph _fbdhXdmevIimjzZ klZeZ h
i_jki_dlIb\guo b ZzZdlb\gh jzZajz[zZlu\Z_fuo gZijzZ\e_gbc Rbjhdh_ \g
hljZzkeb bgl_gkb\guo nhjf |I_ogheh]bb ihalhey_| i_j_\_klb \ujZs
ijhfure_ggmx hkgh\m H”gZdh \ mkeh\byo bg\Zgkbhgh]hgijh\ta\hbkZ
m]jhaz \hagbdgh\_gby jZaebqguo aZ[he_\Zgbc qlh \ugm ~Z |
ij_iZjzZlu b dhjfh\u_ Zglb[bhlbdb WIh ijb\h”*bl d k_e_dpbb b ihke_
ohayckl\Zo mikdhYghguo b iZlh]_gguo fbdjhhj]l]Zgbaflghc k ih
j_abkl_glghklvx ihwlhfm ijh\h~bfu_ \ gzZklhys__ \j_fy bkke_"h\
Z™"Zilb\gh]lh Dbffmgbl_I1Z d aZzZjZaguf [he_agyf gZijZ\e_gu gZ |
ih\ur_gby bffmgh]_gghklb \Zdpbg bkihevah\Zgby g._
bffmghfh"mebjmxsbo b bffjoghisitbdmig_iZjzlh\ ijh[bhlbdh\ \blZzZfl
Jhjfhgh\ j_Imeypbb mkeh\bc kj_~u h[blZgby b dZq_kI\Z dhjfh\

Fghlb_ e_dzZjkl\_ggu_ ij_iZjZlu g_ y\eyykv ©bklbggufb bffm
h[ez™Zxl \ujZz" _gguf \ebygb f gZ \jh ' ggu_ b Z"NZilb\gu_
nmgdpbhm\Zgby bffmgghc kbkl_fu >:e_obg b #j @ >Zggh_ 1
A ckl\b_ fh _I [ulv h[mkeh\e_gh dzZd hkh[_gghklyfb obfbqg_kdh
hkgh\guf | _jZi_\lbq_kdbf wnn_dlhf Wdki_jbf_glZevgh mk



bffmghfh“mebjmxsb_ ij iZjZzld mMAWrEZkxlZjgmx Zdlb\ghklv g _cljhr
[Zd] _jbhklZlbg_kdmx ZdIb\ghklv ku\hjhldb djh\b ju[ >Kuqg b *]j

ijbf_g _gb_ \ g_j_klh\uc k_ahg ey mdj_ie_gby bffmgghc kbkl_f
i_jbh”~ ih~lhlh\db b ihemqg_gby ihehhNaad ijemdim\urzgby "bag_klhcd

jZzagh\hajzklghc fheh”b >DZkZ \Z Km~Zdh\Z Kb Ahjh\Z b 7]
ebdbg b 7] FZI\b_gdh b 7] 0ODJQDGRWWLU
bffmghklbfmeylhjh\ ZdIb\bjm_| |_ bffmgdebghK&mbafizn dhihjt

k\yvaZgu k mkbe_gb_f aZsblu ijhlb\ bgn_dpbc b iZjZablZjguo bg\Ze
ODVDKLUR @

BffmghklbfmeyldjudZzq_kI\_ bffmghklbfmeylhjh\ gzZs_ \k_]h
]lexdZg oblbg eZdlhn_jjbg e \Zfbahe fHahfed gbdib\babdm
g_ki_pbnbg_kdmx aZsblgmx kbkl_fm glh \ujz Z |ky \ m\_ebc¢
Zdlb\ghklb ih\ur_gbb mjh\gy i_j dbkguo Zgbhgh\ b m\_ebq_gbb
kebab b kul\hjhldb djh\b >)LQGOD\ O0XQGD\ @ >h[jZhgZgb_ \
jhklzZz b ijhezdlbgzZ \vaulZ_| zZdIb\Zpbx [ZdIl_jbpb~ghc Zdlb\ghklb
Ilh™ \ebygb f faeddgkZozZjbrh\ memqrZxlky ihdzZazl _eb jhklz \
bffmgguc klZImk \ujZsb\zZ_ fuo ju[ > 6WD\NRY HW DO QJ XHIVWL
HW DO 7TRUUHFLOODV HW DO @ AbfhazZg memqrz |
dih\b klbfmebjmy nZ]hpblha >?a”Zdh\Z ;hjbkh\Z *RSDO
S9HQNDWHVDQ @ LZmjbg klibfmebjm_I Zglbhdkb”Zglgmx
g_ki_pbnbqg_kdh]h bffmgbl _|Z Zdlb\ghklv ebahpbfzZz kmi_jhdkb~”"
ku\hjhld_ >4LRRQDMRAW DO @ Oblhazg agZgbl_evgh ih\urz |
\ujZsb\zZ_fuo ju[ ijb _]h “h[Z\e_gbb \ RILh®f) >H\W DD X H Q=X HHQW =
DO @

<Zdpbgwdpbgu ba fbdjhhjljZzgbafh\ kiakpHgal vk kifnpbnbq_kdbc
g_ki_pbnbg bkKéilogguc hIBKkIZ>\Z b ~j BkzZ \Z Dhdhg Z44lh
HW DO Wn @lb\ghklv bffmgbazZpbb azZ\bkbl hl kihkh[Z ijb]Jhlh\
kl i _gb _z jzZza\_" _gby djZlghklb b kihkbhgEhghlgdgihlobju]l <
Fbdjydh\ *RQWRKDONMRY OL OLNU\DNRY< HWM k Bito
\ZdpbgZpby ju[ d_ rbfhdh jZkijhkljZg_gby ohly bf _xlky hl_q.
nhjfhe\Zdpbgu ijhlb\ \b[jbhaz klj_ilhdhddhaz b =dgdhf\lZghaZz
Xobf_gdh @

<blZfbgw dzqg_kI\_ [bheh]bg_kdb ZzZdlb\guo \_s_kI\ \ ju[h\

bkihevamxl \blZfbggu_ ij_iZ]EJNNMBERLOPRE®Q HW DO 6 KDKE
@ Bgt_dpbb \blZfbgZz < iha\heyxl ih\ukblv dZg_kI\h iheh
inlhfkI\Z m ijhba\h”~bl_e_c hk_ljh\uo ju[ >lhghfZj \Z b Aj @

\blzfbgz < ih\urzxl \u'b\Z_fhklv ghlzxm\nbhpblZjgmx Zdlb\gh
e _cdhpblh\ kh”_j"Zgb_ebahpbfZz b dbkehc nhknzZlZau ih~*gbfzZxl
bffmgh]J]eh[mebgZ 0 b [Zd]l_jbhZjEXRERIOD Vd K\:GIQR B WL @D

<blzZfbg < kgb Z_| \ualZgguc wg*hkmevnZgW BIQ kk 6KDHKED\ e g



dhjf \blZfbgZ K m\_ebqb\Z_ | %dhelb@JRIWW REDFhQ @XAZ | gbkeh
(VEKHULFXUOBrER®NS 1jZzdl_ b agzZqbl_evgh ih\urz I |_fi jhklZ jul[ :

@ <blzfbg ? kgb'Z_ | bgl_gkb\ghklv bBhniljfzszn ghcdmmj_eb
>&KLOPRHIFQ\N @

E_dZjkl\_ggu_ jZRkilgbyah\Zgb_ jZklbl_evguo ij_iZjZlh\ Dbkih
gZjh~ghc f_~bpbg_ q9gZs_ dblzZckdhc fh _I ih\urzZlv j_abkl_glg
>, PPDQXHO HW DO /IX ;LQ HWLDBW DO HQ@KRKX kv dh

e _dZjkl\_gguo jZkl _gbcgzadztbh46lb dmjdmfbg mkbeb\Z | bffmgg
jul[ ijhlib\ fbdhazZz \ua$BKIhQRP\FHV bLQYDdbD QWgh ihgb Z | kf_jlg

fib]Ze&LUUKLQD>PDULN@RVKQDQ 5DPDVDP\ HW DO @ >h[Z
&XUFXPD BORRQIEb\Zsblan hl aZjZ$HYRPRQDV KE®KRSKIIDID W L N [
DO Wdkljzdl we_ml_jhdhddZ ih\urZ_| nZ]lhpblZjgmx 2Zd
Zdlb\ghklv ebahpbfz \ ku\hjhld_ b dh ghc kebab | _abkl_glg

\vau\Z_fY6ZDUGVLHIOOE WIRUEID BRP.\RXQJ HW DO $00@AXBP_k
VDWLYX%XBPfmebjm_1| bffmgbl_|I d ZwjhfhgzZ~ghc bgn_dpbb >6DKX H)

1\D HW DO $O0\ 6DODK ODVDOK\ HW DO @ Bgt_d
ba mgMrZKPGDUID WL QDZXx! g_ki_pbnbg_kdbc bffmgbl_| \ujZsb\:
Zd\Zdmevimj_ k_j [jyghlh dZjZky >=KDQJ -LQJ HW DO @ <u

ijhib\ ~Zdlbeh]bjmkh\ mklZgh\e_g ijb bkihevah\Zgbb kibjlh\h]h w¢
kjZ\g_gbx e_q_ijguZpzlzfb f_[_g”*"Zahe b ijZabd\ZdXH BW @D *DR

Dhfihg_glu e_dZjkl\_gguo jZkl_gbc fhlml mkbeb\Zlv e_q_[guc wnn
ij_i1ZjzZlh\  LzZd [_j[_jbgZ ]b”*jhoehjb” Zglb[Zdl_jbzZevgzZzy km[kl
dhilbkzZ dblZc&BW|hY FKLQHQNLY [Zdl_jbpb~rgh_ ~_ckl\b_ wgjhne

>=KDQJ 'HIHQJ HW DO @ lheh bl_evgu_ j_amevliZlu ihemq_c
ij_izZjzlh\ gZ hkgh\_ ~jm]bo jZkl_gbc >KhjhdbgzZz Ehah\kdbc
$KPDGLIDU HWXXIDQJ :HQVKX HW DO $KPDGL .DPDO HW D
l[jh[bhIbdhgZeba gZmqguo im[ebdZpbc k\b”_|_evkl\m_I hJ
bkihevah\Zgby \ ju[h\h”q_kdbo ohayckl\Zo ijh[bhlbg_kdbo ij_iZjz
=heh\bg b 7] Libnhgh\Z;bq@8jh\Z Xobf_gdh Emdvygh\Z
FZlbrh\ IThghfzj \z N_jd_|I Debfh\ ;mjezZq_gdh =h
Xobf_gdh Eblh\ lhghfzj_ \ DPHRYDQQ\ 5HQJSLSDWXJLWD
<HRQJ Xobf_gdh (Q]DEL OLlap YL b fg ~j @ Khh[sZ_lky
[eZ]hijbylghf \ha”_ckl\bb ijh[bhlbg_kdbo ij_iZKkDQDgmMK|h\u_ >
‘DQXDQEK4LQJ @ b j_ijh"mdlb\gu_ 0Z;ZKdR\Gk XD IGHE B O

@ dmevib\bjm_fue_jZgldhklv d klj_kKinO®DUHODQDBWAPD

@ j_abkl_glghklv d [Zdl_jbZevguf iZzlh]_gZf b wnn_dBXglklv b
"HVWHIDOO *XRHQWLBWOO %UX®WWLQ :DQIDRXH%D%LQJ

7DRNR XV HND O 'KDUXPBWB®DUL 3BPWOO @ Iljbf_g _gb_
ijh[bhibdh\ kihkh[kI\m_| memqr_gbx Zdlb\ghklb ibs_\Zjbl_EHWuo r
DOO 7RMMDRYUHYOO @ ih”"Z\e_gbx iZlh]_gghc fbdjhnehju b ft



fbdjh[bhlu dbr_qgbdzZz >>KDQDUDM HW DOO 1D\DN 6XNDQW
IDX]JRQ +cObQH HW DOO @ b \ p_ehf kihkh[klI\m_I mdj_ie
ijh~mdlb\ghklb b “bag_klhcdhklb dmevib\bjm_fuo b ~_dhjZlb\g
]tjh[bhglh\ \ hglhFnpHPH *HRYDRWOO 9LVZDQOWKDQDQDQ
$O6DODKXVDBMOO *KRWKWOO 0DNU LBG®NWMHRL/O O $ORKDLO
ORKDPP$¥EE:GXOODIOHW gDI5SRVDIOW®O $YHOQOW WERYV YV HWEWOR

=KRX[LBWOO @

=hjfhguH”~gbf ba kms_KklI\_gguo gZijZ\e_gbc ijb gZijZz\e_gghf
ithimeypbc gZb[he__ ijbkihkh[e_gguo d kh\j_f gguf mkeh\byf
f_Ih~h\ mijzZ\e_gby jZa\blb_f b khap VZgbafjufemaey wlh]h bkiheva
f_ Ih~u ]hjfhgZevghc klbfmeypbb khaj_\Zgby >h[Z\e_gb_ \ dhjf
fZkdmebgbazZpbx h[jZah\Zgb_ Ijbiehb”~guo ]b[jb”h\ b m\_ebqgb\Z
fheh”b F_lZevgbdh\Zz /ILQ HW DO =DRDHG IHWWD D O
hk_ljz \ ij_~ebgbghqguc i_jbh” jZa\blby h[gZjm _gh ]hjfhghaz\bkb
de_lhqguo nhjf bffmgghc aZsblu < i_jbh” kh\iz*"Zxsbc k fZdkbf
mjh\gyfb IbjhdkbgZ b dhjlbaheZ ijhbkohybhdlkgbkimemqghlgb_ fhjt
nmgdpbhgZevguo ihdZazZl_e ¢ fheh”b klbfmeypby \u'b\Z_ fhkl
nmgdpbc H[gZjm _g ijhlb\hiheh guc wnn_dl *_ckl\mxsbo ~“ha Ibjh
jhkl fzkku kf_jlghklv b Ibj_hb”guc klZImk b h~ghg@zZikiEké foguc
de_lhqghc aZsblu hj]ZzgbafzZz < ebqgbghqgguc i_jbh” gZ[ex*Z_lky ihl
djzldh\j_f_gghfm baf_g_gbx ]JhjfhgZevgh]h klZImRZgghpgdh b *j
;hcdh glh fh™ _|I [ulv bkihevah\zZgh \ dzZq_kI\_ hkgbd\t ~"ey
dhjj_]bjmxs_]h \ha”_ckl\by ijb \ujZsb\Zgbb dZq_klI\_gghc aZ\h~kdh

AZdexq_gdpZebabjmy ebl_jZImjgu_ ~Zggu_ fh gh dhgklZlbjh\Zz
A_ckl\by ij_iZjzZlh\ \h fgh]lhf azZ\bkyl hl bo khklz\zZ \b”"Z ju[u _
klZlmkz Dhévf4g "habjh\db >$QGUHZV 6LPL 5RVH HW I
\ha”_ckl\bly3SEHQHW O =KHGR QALIDPW O @ Ke_"m_I| hif_Iblv
g_"hklZlhgqgh bamqg_gu \hijhku Z~]_abb ijh[bhlbdh\ ih hlghr_gbx d
jul kilbfmeypbtmgbl_I|Z g_|I _~bgh]lh fg_gby h ij_bfms_KklI\Zc
fgh]hdhfihg_glguo ij_izZjZlh\ g_ mklZgh\e_gZ j_dhf_g”"m_fZy hilb
bkihevah\Zgby g_ hljzZ[hlZgu \ iheghc f_j_ ~hau b ijh*he bl_e
g_ljZz*"bpbhgguo [bheh]bg_kdb _Zt\bbgup \1Z2gZk_gdh MkIbf_
<bgghbd eZfrZjb IhghfZ(Z(]DEL lhemqg_ggu_ j_amevl
gZ[ex”_gbc mdZaul\Zxl gZ p_e_khh[jZzaghklv ~Zevg_crbo bkke_
\ha”_ckl\by bffmgh[bheh]bqg_kdbo ij_iZjZlhrhkgZupffmkipguggkl Al k\yal
bo bkihevah\zZgb_f “ey m\_ebqg_gby ijh*mdIib\ghklb ijb Ih\Zjghf \i
Zd\Zdmevimju G_h[oh”bfh h[t_~bgblv mkbeby mgzguo gZ jZajZ
\hijhkh\  h[s_c b qzZklghc bffmgheh]bb b gZ kha”zZpgb_ ijZz
bffmghijhnbezZdlbdb ihbkdm hilbfZevguo wdheh]bq_kdbo nZdlh,
wnn_dlb\ghklv bkihevah\Zgby bffmghfh"meylhjh\ \ ju[h\h”*ghc ijZdl
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=heh\bgzZ G : ;_dbgz ? G Dhleyj H : Dmibgkdbc K ;
Fzfhglh\z J I >Zgbeh\z ? : JhfzZgh\Z G G
>fbljh\kdbc ju[hohayckl\_gguc |I_ogheh]bqg_kdbc bgklblml nbeb:
Jhkm~ZjkI\_ggh]lh [x~" _Igh]lh h[jZzah\ZI_evgh]h mqgj_""_elvygAbkr_]h
h[jZah\Zgby ©:kljZoZgkdbc J]hkm~ZjklI\_gguc |_ogbg_kdbc mgb\_jl
Z]_glkI\Z ih ju[hehNBINPD IUX

75%,1 67$)) )25 7+( ,03/(0(17$7,21 2) 7+( /$: 21 $48$&8/785(
*RORYLQDOHNLQD RWO\DU 2 $ .XSLQVN\ 6 %
ODPRQWRYD 53 'DQLORYD ($ 5RPDQRYD 11

J_axf_1Ih~\h~ylky Dblh]blbe_Ig_c jZ[hlu dZn_"ju Zd\Zdmev
>fbljh\kdh]h ju[hohayckl\_ggh]h |I_ogheh]bg_kdh]h bgklbImlZ nhbe
©:=LM?2 ih ih*]hlh\d_ ki_pbZe[hloh&yvc&ky\ _gghc hljZzkeb JZ[hlZ \_"™
gZijZ\e_gbx ih~]hlh\db ©<h”gu_ [bhj_kmjku b Zd\ZdmevIimjz2 \k_]
[hevrZy qZklv ba dhlhjuo Ijm~hmkljh_gZ gZ ijhnbevguo ij_"ijbylbyc¢

Dexq_\u_ kehAtdXZdmevimjzZ \uimkdgbdb dln _’%kjiZ p bkdeldk I u
ju[ghlh ohayckl\Zz

6XPPD@OKH UHVXOWY DUH VXPPDUL]HG \HDU Rl ZRUN R
'PLWURY ILVKHULHVY WHFKQRORJLFDO ,QVWLWXWH |IRUDWRQKK )
ILVKHULHV VHFWRU :RUKM LVHEOHL @) WROHQL@®J ©:DWHU ELRUI
DOO ZHUH UHOHDRRGW RIPHRRPHG RQ FRUH HQWHUSULVHV

.H\ ZRUBVXDFXOWXUH GHSDWXDAHLON  JUDGHHDWHY VSRX/G\
VSHFLDOLVWYV RI ILVKHULHYV

©DZMNju j_r¥kklawlZ njZazZz klZ\rZy djueZlhc [ueZ kdZaZgZ f
KlIZebghf \ Dj_fe”\kgmf i_j_ "~ \uimkdgbdZfb \h_gguo Zdz~ _fbc K_
ith\lhjy | __ ijb~Zxl _c jZaebqgguc kfuke gh qglh lhggh hklZehkyv
kmlv IThc kZfhzZlhiguejZau ©dZ~ju j_rZxl \k_2 J_Zebb kh\j_f_ggh]h f
ba\_klgzZy pblzlz kdZazZggzZy \ kh\_jr_ggh “~jm]Jh_ \j_fy b ijb
iheblbg_kdbo h[klhyl_evkI\Zo ~h kbo ihj bf__| ZdlmZevgh_ b df
kZfu_ dZ”™ju jZajzZ[ZlaYdkd wlb k dZ”ju bo j_Zebamxl b dzZ”*ju
kK _[_ ihke_2kl\by wlbo j_nhjf

K yg\Zjy ] \kimibe \ kbem NA <« ©OH[ Zd\Zdmev
mklzgzZ\eb\zZ | ijZ\h\u_ hkgh\u j_]mebjh\Zgby \ h[eZklb Zd\Zdm
Hkgh\ghc p_evx wlh]l]h N_”_jZevgh]h aZzdhgZ y\ey |ky h[_ki_qgq_gb_
b bghc ijh*mdpbZédm&vimju Ijb wlhf Ih\ZjgZy Zd\Zdmevimjz \



fZjbdmevimjz hij_"~_ey_ |ky dzd \b” ij_"ijbgbfzZl_evkdhc "_yl_ev
k_evkdhfm ohayckl\m < gh]lm k ihke_~gbf ju[hohayckl\_gguf azdl
h[jZzah\Zgb_ < khhlijbldiXlabhfkFbgbkl_jkI\Z h[jZzah\Zgby b gZmdb

k_glyl[jy ] mi\_j°~ g i_j_q_gv mdjmig_gguo ]jmii ki_pbZevgh
M=KG b gzZijz\e_gbc ih”*]hlh\db \ukr_]h h[jZah\Zgby \ dhlhjhf g
[bhj_kmjku b Zd\Zdmeviimjd2 M+ &K _g ©K_evkdh_ e_kgh_
ohayckl\h& 1jb wlhf m _ k gZ[hjZ ] \WW_”~_g ghluc N_"_jZevyg

h[jZzah\Zl_evguc klzZg”Zjl N=HK <IH dhlhjuc hij_~_ey_| kh\hdr
hlyaZl_evguo "ey j_ZebaZpbb hkewgwo ihfjjzaff\in*]hlh\db [ZdZeZzZ\
ith gZijZ\e_gbx ©<h”gu_ [bhj_kmjku b Zd\ZdmevIimjz?2

< >fbljh\kdhf ju[hohayckl\ _gghf | _ogheh]bqg_kdhf bgklbl
‘kljzozgkdh]h J]hkm~ZjkI\_ggh]h | _ogbqg_kdh]h mgb\_jkbl_IZ >JLB
\_" |Tky ihAgWdhki_pbZebklh\ “ey ju[hohayckl\_gghc hljZkeb <

hif _Ibe k\hlbe Ib_ Hg [ue hj]Zgbah\Zg \ ] dZd nZdmevl_| Z
\ nbebZe :=LM < gZklhys_ _ \j fy >JLB ijpkxhidle gghkf i®<h~gu_
[bhj_kmjku b Zidhzg&itimewF g "~ f _gl2 k ©Wdheh]tky? ]

©Lh\Zjh\_~ gb_ b wdki_jlbaz Ih\Zjh\& Kk ] ©Oheh”bevgZy

dhg”"bpbhgbjh\zZzgb_2 ©L_ogheh]by ijhmdlh\ iblZgby2 b ©ljh~md
"b\hlgh]h ijhbkoh 7~k gby]?

<k_]h aZXZbe _Igbc i_jbh” jZ[hlu dZn_"jZ Zd\ZdmevIimju \uimklb¢
jbk Wlh ki_pbZebklu b [ZdZeZ\ju hqghc b aZhqgghc nhjf h[mq_
ithemq_gb_f ijhn_kkbhgZevgh]h h[jZah\Zgby d gZf \kz [hevr_ h
jZ[hlZxsb_ gZ hljZzke_\uo ij_"ijbylbyo Ih _klv mqgZlky aZhqggh
kKilm~_glh\ klzZz[bevgh ij_\urz_|I jbk

Hkh[_gghklyfb jZ[hlu dZn_"ju y\eyxlky dhfi_I_glghklguc ih~
"bkpbiebg Jem[hdh_ | _hj_Ibg_kdh_ bamdhyyb.ijbdesd\glocijoZfZzdl_
azZgylbc ih [hevrbgkl\m ij_~f_Ih\ ih~dj_ie_gb_ |I_hjbb ijZdlbdhc
jZaebqggu_ fma_b b gZ \uklz\db | _clbg]h\uc dhgljhev agZghbc ]
[bheh]bg_kdZy bolbheh]bq_kdZy b ijhba\hd&l\l g diywllgyoju[h\h”™g
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Jbkmghdhebqg_kl\h \uimkdgbdh\ dZn_"ju Zd\ZdmevIimju k [

Ihdzazl_e_ f dzZq_kI\Z jZ[hlu dzZn_"ju y\eyxlky \ukhdb_ hp
klm~_glzfb gZ blh]lh\hc ZzZIll_klZpbb Jhkm~ZjkI\_gghf wdazf_g_
d\Zebrdpdohgguo jZ[hl <h \j_fy blh]lh\h]h dhgljhey agZgbc \ khklz
wdaZf_gZpbhgguo dhfbkkbc ijbleZrzxlky \_"msb_ Ki_pbZet
ju[hohayckl\ _hgghkeb

lj_~"k_"~Zl_eyfb =:D \ jZagu_ ]h”u [ueb ~ [ g ijhn_kkhj
FboZceh\bgBBdGO N oo ;h]_jmd :g”j_c Dmavfbq Jhkju[heh)\
ijhn_kkhj Fbdh~bgz ?dzZIl_jbgZ <bdlhjh\gZz <GBJH AN F
:e_dk__\bg <GBBIJO b 7j

HrgzZdh J]Jez\guf gZrbf ~hklb _gb_f fu kqgblzZz_f dZjv_jguc jhk
Fgh]l]b_ ba gbo~hkliZlhggh \ukhdh ih”rgyebkv ih kem _[ghc e_l}
jmdh\h~bl_eyfb \ukhdh]h mjh\gy \ kljmdImj_  Jhkju[heh\kI\.
L_jjblhjbZevguo mijZ\e_gbc N_”"_jZevgh]h Z] _glkI\Z ih ju[heh\kl\n
dzZg”"b”rZlkdb_ "bkk_jlZpbb imgZmpggh\ulehdgb_ dZg”*b”~ZIZ [bheh]bq
Dmavfbg Blhjv :gZlhev_\bg DhjZ[_evgbdh\Z Hev]Z <Ze_ jv_\gZ @
b Dmag_ph\Z GZlZevy <eZ”bfbjh\gZ
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Jbkmgh&hhlghr_gb_ \uimkdgbdh\ ih”]hlh\e_gguo dZn_"jhc Zd!
\'i_jbh" k % ]

J Zebamy lhklZgh\e _gb_ ijz\bl_evklI\Z ] h f "“mgZjh~gh
j_r_gb_ Jhkkbc&ldjmkkdhc kf_rZgghc Dhfbkkbb \ hl[eZklb ju[gh
>fbljh\kdbf ju[hohaycklI\_gguf |I_ogheh]bqg_kdbf bgklbImlhf nbebZ
©:=LMb MH ©; _ehjmkkdZy Jhkm~Zjkl\_ggZy k_evkdhohayckl\_ggZ

] azZzdexq_g ~\mklhjhggbc ~h]lh\hj ih ih~]lhlh\d_ i_j_ih”]hlh
d\ZebnbdZpbb ijhn_kkbhgZevguo dZ”jh\ ~ey ju[ghc hljZkeb

JZ[hlz \_~_Iky ih q_luj_fgBEkjgheguwfbyf

IhAThlh\dZ ki_pbzZebklh\ \ukr_]h h[jZzah\Zgby ~ey J_kim[ebc
ih ]Jhru dzZn_7jZ Zd\Zdmevimju >JLB ih”"]lhlh\kEdE" bg \u\inbka b e
J _kim[ebdb ; eZjmkv ih hqghc b azZhqgghc nhjfZzf h[mg_gby
ohayl¢k b ki_pbzZebklh\ k d\ZebnbdzZp[k\h@bolBlgéhlh_ ba gbc
l[jm~ hmkljbebkv \ ju[h\h”guo ohayckl\Zo ;zé&wZijmikdgbdl [ZdZleZk] e_ o
? Gtihklmibe \ fZ]bkljZImjm ;=KO:



?° _]lh~gh ijh\h~blky h[f_g kIm~_glzZfb ih ijhd_"bgbx
ijhba\h~kl\_gguo ijZdlbd

< jZfdZo Zdz”~_fbq_kdhc fh[bevghklb ijb]JeZrZxlky \_~msb_ i
b ;=KO: “ey ql_gby e_dpbc ih hil*_evguf ~bkpbiebgZf ijhn_kkbl
hkms_kl\ey_ |ky h[f_g gZmggufb im[ebdZpbyfb mqg_[glukKBf ihkh[
bgl_j_kmxsbf h[_ klhjhgu

?° _]lh~gh kim~_glu ;=KO: mqgZkl\mxl \ kh\f_klguo gZmqgguc

>JLB [ueh ijh\_~ gh m _ ;Jakkmbhkkdbo klim”_gqg_KkdbogbgZkddgph
dhgn_j _gpbb gZ dhlhjuo g_ j_~dh ijbah\u_ f_klZ aZjghkBeb kim~_g
< fz_ ] V'] =hjdb gz [Za_ ;=KO: ij_ih~zZ\Zl_eb >JLB ijt

LIlbl d [ g Fbo__\Z B < b ~hp_gl dZn_"ju Zd\Zdmevimju >Zgl
mqgZklb9, kt_a”_ k_Ib p_gljh\ Zd\ZdmevIimju kljZzg P_gljZevghc b
1$&((b \ f_""mgzZjh~rghf @gZmbgogoh kdhf k_fbgZj_ ih bggh\Zpbhgguf
ju[h\h~kI\Zz

Djhf_Ih]l]h gZ dzZn_"j_ \_"_|ky D&k gZiy\glzregykthzy jz[hlz d d
ijb\e_dzZxlky klm” _glu < |I_q_gbb e | \ jzfdZo =hkm~ZjkI\_ggh’
blke_~h\Zgby g9Z j_dj_Zpbhgguo \h”h_fZo Fhkdh\kdhc hl[eZKkll
@ klue_\kdhf \h”hojZgbebsZo ha j_ K_g_ ~ b j_d_ <_ey H
jZaghh[jZzab_ \azZbfhhlghr_gby jZaebgguo \b”h\ Jb”~jh[bhglh\ ijh~
\h~rguo h[t_dlh\ hijy*imyBlkh\ur_gby bo ju[hijhAmdlb\ghklb b i_j
ju[hohayckl\_ggh]h bkihevah\Zgby

J_axfbjmy \ur_kdZaZggh_ b hibjZzykv gZ ehamg] ©DZ"ju |j_
kdZazlv qglh ~“hklb]ghbler_Igbx i _jbh” jZ[hlu dZn_"ju j_ameviZliu [
\hafh gu [Zdhlu \ukhdhijhn_kkbhgZevguo dzZ”jh\ \ukr_c d\Zebnbd

[Zah\h_ ijhnbevgh_ h[jZah\Zgb_ i_j\h]h az\_"mxs_]h dZn_"jhc

gZmd ijhn_kkhjZz Dhaeh\zZ <ez”bfbjz B\Zgh\bqz i_j\mx Zddj_"bl
ijhrez \ ] kN \jmrkI\hf Thg_lgh]lh jZ[hlgbdZ ju[gh]h ohayckl\Z
JZbku 1 _ljh\gu FZfhglh\hc Z ihke_~gb_ e | __ \haleZ\ey_ |

[bheh]bg_kdbo gZmd 1Ihqg_lguc jZ[hlgbd ju[gh]h ohayckI\Z b Ihqg_
h[jZzah\Zgby Fhkdh\klbkteheflt\bgZ GbgZ :e_dkzZg”~jh\gz
Kh klm~_glzfb gz gZr_c dzZn_"j_ jZ[hlZeb b ijh*he Zxl

azf_qzl_evgu_ ij_ih~rz\zZl_eb dzd ~ [ g ijhn_kkhj F=M Hev]zZ I_I
\_"msbc ki_pbZebkl <GBBIJO Fbo__\ <ezZ”bfbj I_IljjdAddgbAZken
ju[gh]h ohayckI\Z d [ g "hp_gl Hev]Z :e_dk__\gZ Dhleyj 1Ihq_l
ohayckl\z d [ g "hp_gl ?\] _gbc N_7~hjh\bgq LblZj_\ lhqg_lguc
ohayckl\Zz d [ g "hp_gl K_jl_c ;hjbkh\bg Dmibgkdbc Ihqg_Ilgu
olmyckl\Z "hp_gl Q_dbg :e_dkzZg”j K_j]__\bg d[ g “hp_gl JhfZg
"hp_gl >Zgbeh\Z ?e_gZ :gZlhev_\gzZz G_ fZemx ihA*_j'dm \ ih”~]hlr
b hjl]Zzgbazpbb ijZzdlbd hdZau\Z_| gZr khpNoz&M u © <GIEBIIgI G2
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J_axflj_"~klZ\e_gZ bgnhjfZpby h \ujZsb\Zgbb ju[u gZ ih™\hjvyc
fhgZkluj_c jZaebgqguo h[eZkl_c¢c Jhkkbb HIf_gq_gu hkh[_gghklb \u

ijm~Zo jZaebqguo Ibih\ \ kZ*dZo mklZgh\le_gguo \ ha_j_ beb aZe
Dexq_\u_ kehjl@d*"kz"db MA< [Zkk_cgu dZji jZklbl_evghy"
nhj_ev iZeby kb] hk_Ij bfihjlhazf_s_gb_

6XPPDUQIRUPDWLRQ LV JLYHQ RQ ILVK UHDULQJ DW 2UW
DUHDV RI 5XVVLD 3HFXOLDULWLHYV RISHW KLQHBDUH LQ\SRDC
RU FUHHNV DV YHOMHBV KQYBEHHQ PHQWLRQHG

H\ ZRUGRQGV FDJHV 5%$6 WDQNV FDUS KHUELYRUR>
VWXUJHRQ LPSRUW VXEVWLWXWLRQ

< Jhkkbb \ gzZklhys__ \j_fy gzZkqgjzhh\keZkguo fhgzZkligj k& <
JIP aZyle_gh glh fhgzZklujkdb_ ohayckl\Z ba jZaguo j_]bhg
ijbkh_~bgblvky d ijhp_kkm bfihjlhazf_s_gby b \uclb gZ jhkkbck
kujZfb b a_jghf

<ujZsb\zZgb_ ju[u \ fhgZklujkdbo ih”\hjveg _likhy khrtidbfy\ba
gZijZz\e_gbc n_jf_jkdh]h ju[h\h~kI\Z HJ[t_dlIZfb \ujZsb\zZgby \ IZdb
[ulv dzd | _ieh\h*gu_ ju[u [|Zd b oheh”~gh\h”gu_ \ azZ\bkbfhkl
\h~"hbklhgqgbdZz Ba |_ieh\h~guo \ujZsb\zZxl h[uqgh dzZjid Ba@h]"Z
oheh”~gh\h”guo ju[ baex[e_gguf h[t_dIhf yley_Iky nhj_ev Z 1zZd _ i

< "Zgghf khh[s_gbb fu hklZgh\bfky gZ hiulZo \ujZsb\Zgby ju[t
b [Zkk_cgZo gZ ih*\hjvyo fhgZkluj_c

>ey gZibkzZgby klZlvb bkihevah\Zgu fZl_jbZeugZbiewiggpu j.
Ohlvdh\kdh]h fhgzklujy Djhizgq_\hc X B klm”~_gldb >fbljh\kdh]h
©:=LM? Z lzd _ k\_"~_gby ba bgl_jg_1Z h \ujZsb\Zgbb ju[
¥72Z PRQDVWHULXP UX SXEOSRBWIH KHQYARQ®VW\UVNRH



<ujZsb\zZgb_ju[um~Zo

< fhgzZklujyazbg _o\zZldb a_feb b \h”u kljhyl dzd ijZ\beh g_
Wlh qZs_ \k_]h hXjgzhgdgu_ beb ddhvehdhggu_ ijm~u < dZqg_l
\h"hkgZ[ _gby bkihevamxl dexgb jmqvb beb 1Zeu_ kg_]h\u_ b
kd\Z bgu

l[jb \ujZsb\Zgbb ju[u \ ijm~Zo h[uqgh ijbf_gyxl wdkl_gkb\gmx
lhevdh _kl_kI\_gghc dhjfh\hc [Zau \h”~h_fZ beb ihembgl_gkb\
ihrdzjfeb\zZgb_f < dzZq_kI\_ dhjfz \ fhgzZklujyo gZklh bkihevanmn
ih"\hjvy a_jgh J]helbob ifu

Hrgbf ba ijbf_jh\ mki_rgh]h \ujZsb\Zgby ju[u \ ijm~Zo y\ey |

Ohlvdh\kdh]h Ilhdjh\kdh]h KIZ\jhib]bZevgh]h " _gkdh]h
>NKRWNRYPRQDRWIRBD ®IX@K\Kdbc Ihdjh\kdbc KklIZ\jhib]bZevguc
fhgZklujh~bg ba &IEp gZoh~blky gZ k_\_j_ Fhkdh\kdhc h[eZklb

lhkz~"kdhf jZchg_

[jm~u dzZzkdz”*gu_ jZkiheh _gu \ klZjhf jmke_ j_db <_ey e
>m[gu H[sZy iehsZyjm~h\ khklZ\ey | 12 Bklhggbd \h~*hkgZzZ[ _
1Zeu_ b "h A _\ulh\hBium ijm~u y\eyxlky [Z\§Eqglufb

< ijm~"Zo Ohlvdh\kdh]h fhgZklujy \ujzZsb\zZxl dzjiz zZ \ dzZq_kl\
t[_eh]lh Zfmjz b ]b[jb”h\ Iheklheh[bdh\ >ey aZju[e_gby ijm~h\ a
fzl _jbze 1h~h\bdh\ b o ]Jh~h\bdh\ djZjiB |IhekhhlehZbohz \ ie_f_g
ohaycklI\_ N=;GM ©<GBBIJO? jZkiheh _gghf \ >fbljh\kdhf jZchg_ F

[jb \ujZsb\Zgbb ju[u bkihevamxI[gbpm\bghkdh_ h[hkgh\Zgb_ Z
©L_ogheh]bx \ujZsb\Zgby Ih\Zjghbcjwugurey[h\h kIABklZ\e_ggu_
N=;GM ©<GBBIJO? >ey dhjfe_gby ju[u \ Ohlvdh\hf fhgZkluj_ ij
ir_gbpm I\_j*mx b fylJ]dmx b yqgf_gv Jul[hijh*mdIb\ghklv ijm~h\
"hklb]zZzeZz pl]Z [_a \g_k _gby apgdZ ihbphdZedzZjiz \ ijrh~u kZ°
"h[zZ\hgguo fiJeh]h ZfmjZ b lheklheh[bdh\ <ujZsb\Zgb_ jZaebqg
hrghf ijm"m iha\hey_ | m\_ebqgb\zZlv ju[hijh*mdlb\ghklv Z 1z
Zkkhjlbf_gl ijh~nkdpéb\hc ju[u

Hk_gvx ihemgzxl ~h | Th\Zjghc ijh"mdphdyiZK{]Phkdpyzfadkkz ]
ijb aZju[e_gbb "\mo]h”~h\bdzfb [_eh]hlEékiZeh[bdZ ]

Ba\_kl_g _s_ jy” fhgzZkluj_c \ dbwjBsbdZxd[m ijm~"Zo Ih~*\hjv
K\ylhjhbpdhEZlujkdh]h fm kdh]h fh\g@kiZjnkdhc J_kim{eblhe_ _

12 a_feb ]~_ gZk_evgbdb fhgzZklujy \ujZsb\zZxl a_jgh\u_ dl
h\hsgu_ dmevimju bf_xI| ih]Jheh\v_ gZ [he__ q_f ]heh\ djmig
azgbfzxlky ilbp_\h~klI\hf Djhf_ Ih]lh gZk_ewjEdb\Zxlg Zkil[ujy \
bkdkml\_gghf ijm”*m

< ;hjbkh]e_ [kdhf :ghkbghf ~_gkdhf:dhigBZ&Fujimklkilgkdh\kdhc
h[ezkIBkljbgkdbc jadhglky kz~ hlhjh” dhjh\gbd dhgxrgy iZk_d
fhehgguc p_o < ih~kh[ghf ohaycikh” "&yvjFAad "~ gby jufu




< KZfzZjkdhc iAja¥Bhe kdh q_klv Q_klghlh b @b\hl\hjys_1]h
=hkih~"dm kdhf fhgZklkjiimjmdlh\uc k4dhjh’kdhlguc ~bhijzk_dzz
[ebae_ "Zbka_jh bkihevamZzhkyegby jufu

<ujZsb\Zgb_ ju[u \ kZ*dZo

Kz~rdb ~ey kh”_j Zgby b \ujZsb\zZgby ju[u fh gh mklZgZ\eb\ZI\
Ibiz ha_j_ \h”"hojZgbebs_ \h~h_fZo LWP beb =JWK KZ"db "ey |
\h~h_fh\ ih k\h_c dhgkljmdipgbhpo\@xIlj ZIvky gZ ihglhgdmbhlyggu
dhlhju_ ~_j ZIlvky gZ ieZ\m azZ kq_| k_dpbc ba ]J_jf_Ibg_kdbo ihebw
nhjfz kz~dh\ fh _| [ulv ijhba\hevgufb Djhf_kEdb[hhg¥ Xl
g_[hevrb_ \h~h_fu hl]lhjh ' _ggu_ hl ba\hZhogZgbebslre ]~_ kh"_j.
\ujZsb\zZxl ju[m

lj_bfms_kI\hf kZz~dh\h]h ju[h\h”kI\Z y\ey_Iky Ih qglh ~ey kz~*
lj_[m_Ilky batylby agZgbl_evguo iehsZ”_c a_feb ba k_evkdhohayck
ijm~h\uo ohayckl\ Kz~db jzKdhrefz]\axth \f kK Z gz [_j_]Im kljhyl
\kihfh]zl_evgu_ khhjm" _gby kdezZ”u “beu_ “hfz b | ~

<ujZsb\zZgb_ ju[kz¥dZo mklZgh\e _gguoeblhg j_ K

lh kh\j_f _gghfm gZezZz _gh \ujZsb\Zgb_ ju[u \ kzZz~"dZo mklzg
K_eb]_JjZz\hkeZ\guc fm kiddZklfijv Gldleh|[ gkdZy Inmkhstdy ba
djmig_crbo b djZkb\_crbo fhgzklZjhk"blkkkiglz dkljh\_ Klheh[guc
K_eb]_j \ L\ _jkdhc h[ezklb \ df k_\_jg__ ]lhjh”~Z HklZrdh\

FhgzZklujkdh_ ijhba\h”klI\h \dexqzZ_I \ k_[y hlhjhNhfh&kgdim_ij
i_dZjgx Z 1Zd _ ju[gh_ otkay\akdbh nmxklZgh\le _gguo \ ha_j_ K_eb]
jZa\h”yl nhjF2eevdh\ nhj_eb aZdmizZxl \ DZj_ebb <ujZs_ggmx ju[m
Ihfbfh nhj_eb dhilyl smdm km”*ZdZ kdmf[jbx hdmgy e_sZ K\hx
ij_"eZ]lZ_| gZ ijZ\hkeZ\guo yjfZjdZo

lhemqg_gb_ fZevdh\ b bo "hjZsb\Zgb_ EXAZWW&kdh]azZed\jZ

< KizZzkh_h[jz " _gkdhf <ZezZfkdhf klZ\jhib]bZevghlujfmekdhf fh
\ujZsb\zgbZevdh\ iZebb Ibkkibé¥xamxl kzZz~db mklZgh\e lggujh\ aZe
aziz"ghc qzZklb Ez" h kdmhihzZklujyzZz jZzkiheh  _g gZ hkljh\Zo <Ze:
Zjobi_eZ]z

>h j_\hexpbb lh~"Z gz <zZezzZf_ ~_ckl\h\Zeh hdhetke_ijhba
ju[hjZza\h~guc aza{h{Za\h”*guc aZ\h” [ue mkljh_g \ <ZeZZfkdhf fhgz
]Jh~ru \ gb'g_f wlz _ fhehqgglk&Z rmhigdklujkdhf ]JhgqzZjghf az\h”_
]Jebgygu_ ysbdb \ dhlhju_ gZ kl_deyggmx j_r_ldm hlimkdZeZkv |
klZ\bevZkh”™ \h”"hijh&h}Zsb\Zgftzevdh\ iZebb bhb@\h"*"behkv hk_gvx

abfhc < fz_ hdheh fZevdh\ Abjmk\Zetb gZ ju[guc kZ~hd
FhgZklujkdhf aZeb\ _
< JhAm KIigZKHjz  _gkdbc <Zezzfkdbc fhgzZklujv \hah[gh\b

\ujZsb\Zgjmjfu < FZehf Gbdhgh\kdhf aZeb\_ gZ mqzkld_ Zd\Zlhjbk
\ujZsb\Zxl ~h I\ ]h” Ih\Zjghc nhj_eb



lhke_\\_" _gby ijh~mdlh\h]h wf[Zj]h \ fhgZkluj_ [ueh ijbgylh
azgbfzlvky \ujZsb\zZgb gfZn&dzZzfegm ghj\ "kdhthR_d§gE <zZezzf_ fhgZo
ieZgbjmxl \ujZsb\ZIlv ~h lhgg ju[u Djhf_ Ihlh \ fhgZklujkdhf
ijhba\h~blv g_ Ilhevdh I|jZ"bpbhggu_ kuju gh 1zZzd _ weblgu_
fhpzj_eez dzghllZz b jbdhllz

<ujZsb\zZgb_ ju[u \ kzifth2do hl]lhjgguo hl aZeb\Z

l[jbf_jhf bkihevah\Zgby _kl_kI\_gguo mkeh\bc “ey \ujZsb\Zg
julhjZza\_"_gb_ \ Kheh\_pjdffjgiZiglkkdhf fm kdhf fhgZkluj_

Kheh\_pdbc Kizhz _gkdbc fm kdhc fh&gkhZjgyguc \ ;9 \_d_
gZoh”blky gZ ;hevrhidhikhbekljhp_ Kheh\_pdh]h Zjobi_eZ]Z \oh”ys_
:joZg]_evkdhc h[eZklb

< ;9, \ fhgZob Kheh\ _pdh]h fhgZklujyjXalhébhébfhgZ hkljh\_

\jhi_ckdmx jyimrdm b _sz 2dbdabfiababjh\Zeb \ hazjZo kl_jey”v
nhj_ev kb]z htbeklh]l[jygh]lh dZjzk_c

K k_j_"bjgcy \_dzZ ijb k\' b]lmf_g_ Nbebii_ ~ey j_r_gby ijh~h\
ijhljzffu \[ebab fhgzZklujy mkljzb\zZxlky [hevrb_ blkdmMdhkI\"ggu_
jZa\_~_gby b kh”~_j Zgby fhjkdhc ju[u

Nbebiih\kdb__ kZ”*db ih kmdb [heeybitkyhjkdbf ahébd\ef gghf hi
fhjy bkdmkkl\_gghc bazf¢dhdjmiguo \Z=ejmfgh\ ba djmigh]h [meu 'gb
h[_ki_qb\Zeb nbevljZpkz~tlb*"bkihevah\Zebkv fhgZozfb ey khojZz
jufu Ij_kdb b k_ev”b ihcfZzgghc \ ;_ehf dgthg_ihjhr*ghjFZeexdh\h”"gZ
gZklv ijm~Z hl*_eyeZkv hl Jem[hdhc _sz h”ghc i_j_fugdhc dhlhjZy
hl \ajhkehc jufu

Kz~db ihl_jyeb k\h_ i_j\hgZqgqZevgh_ agZqg_gb_ ih khpbZevg
oheh”bevghc b dhgk_j\ghc ijhfure_gghkjh"mdkikbjibgbgby 2Z 1Zd
ihyle_gb_ \k_ih]h~gh]lh \ukhdhijhba\h~bl_evgh]h ju[heh\gh]h neh

<ujZsb\zZgb_ ju[ p_gguo ihjh” \ ma\ mklZgh\dZo azZzfdgmlh]h \
[Zkk_cgZo

Ke_~m_1I| h[jzlblv \gbfzgb_ gZ Ih qlh g_ \k_ fhgZklujkdb_
\hafh ghklv mkljhckI\Z ijm~h\ beb ~hklmiz d ijbjh~rguf \h~h_fzZf
bgl_j_k ij_"~klz\ey_| \ujzZsb\zZgb_ ju[u \ fhgzZklujyo k bkihevah
azfdgmlh]lh \h*hkgzZ[ ' _gby MA< b [Zkk_cgh\

LZdb_ mkljhckI\Z bKilyélambpldbc DZf_ gglblghfhk'kdhc fhgZklujv
<helh]jZz”kdhc h[eZ%kZb”ey \ujZsb\Zgby ju[ ik&\AiZg |IkbAjl abzgkdtl
\h”hc

Dhfie_dk ijhba\h”~KkI\Z ju[u \dexqZ_| mklzZzgh\db azfdgmlh]h \h~
ijhlhggh]lh \h*"hkgz[ _dbyied<dk khklhbl ba [hlegqgh]h jja&Z [Zkk_cgh
ihebijhibe_gh\uo [_lhgguo nZg_jguo gZoh”ysboky \ azZdjulhf il
jZa\_~_gby ju[u < dhfie_dk_ bf__Ilky \k_ g_h[oh”bfu_ h[hjm~h\Zq
\ujZsb\zZgby juwunklZgh\e _gu j_]Jmeylhju ih”~Zqgb \h”dujhb gkXha”m




g_h[oh~bfzZy kbkl_fZ nbevljZzpbb \ [Zkk_cgZo ih”™_j b\Z_lky g
| _fi_jZlmju \h~u Dhfie_dk nbevljZpbb \h?u h[hjm~h\Zg kbkl_fhc
ithklmiZzxs_c \ [Zkk_cgu \h*u GZ kemqgZc hldexqg_gby we_dljhwg_
1_9Zjhjz

NbevljZzpbhggh_ h[hjm~h\Zgb_ b h[hjm”~h\Zgb_ h[_a _e_al
\ujZsb\Zlv ju[m p_gguphijhjdv b hkzljz

F_klhjzkiheh  _gb_ dhfie_dkZ hkh[_ggh ihoh”~bl ~ey ju[h\h~”gl
]Zahijh\h~ we_dljhiblZzgb_ kd\Z bgu khajl \&bzhglkhdfgac\hih"t_a’
ZknZevlibjh\Zggu_ ~hjh]b \hafh ghklv mkljhckI\Z [bheh]bq_kdh]
lzd"_ [ebahklv hl f_kl \hafh ghc j_ZebazZpbb ijh*mdpbb

AZdexq_gb_

Baeh  _ggu_ \ur_ fZl_jbZeu ihdZau\zZxl \hafh ' ghklv \ujZsl]
fhgzZklujkdbdEZk_evgbdzfb ijb bkihevah\Zgbb ijm~h\ kzZ~dh\ be
mklZzgh\hd < dzZq_kI\_ dhjfz ey ju[ \ fhgZklujyo j_Zevgh bkihev:

ith™\hjvy
GZb[he__ ijhklufb y\eyxlkiZ éhjggwh beb ddhvehdbggu_ ijm~u b
kzrdb mklzZzgzZ\eb\Zhfah”*ys_f \h~*h_f_ Ijb mkljhckl\_ MA< b [Zk

\ujZsb\zgby Ih\Zjghc ju[u ke_~m_1I bf_Iv \ \bm qlh jZkoh”~u gZ
k_[_klhbfhklv ju[u \ g_kdhevdh jZa [hevr_ q_f ijb *jm]bo kihKkl
kz~"dh\hf

FhgZklujkdb_ ohjlyldRiNAuoh”~blv kh k\h_c ijhmdpb_c \ ijh~md

JIP fh™ | ihklzZ\eylv jbl_ce_ jzf 1zZdb_ ijh”mdlu dZd kuju ju[Z
Gh\hklb @
Ebl _jZImjz

Djhizg_\Z X B <ujZsb\zZgb_ 1Ih\Zjghc ju[u \ ih”kh[gh
Ilhdjh\kdh]h Ohlvdh\kdhdhy fhgbkéhfgzy jZ[hlZ nZdmevl_| bolbl
ju[h\h~kI\h KIH >JLB ]

N_~hjg_gdh < B b ~j [bi[ghhghkdb_ ghjfu “ey wdkiem
ijm~h\uo ohayEkI<xGBBIJO k

KWWB O DDRMHGILDOOHU\

HNRJUDGPRVERR U X HNRYIDODURA B NFBK@D/AV
NKRWNRYPRQDWMEHVWHOL |KL]Q

ZZZ PRQDVWHULXP UX SXEOSRBWIEKH@QY¥ARQDVW\UVN

KWWS SROLWGR PRI BRIGRWEDEE WROLA YRUR.G\RW EXKB XW Y L H
URVVLRRQIDWVW M\UL KWPO

KWWS SUDYRVODYLH IP QHZV
KWWS Z7ZZ VRORYNL FD KLVWRU\ SKLOLSSRYVNLHBYV
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gmnjb_\Z ? < RZ"jbg G <
N " jZevgh_ ]Jhkm~ZjkI\_ggh_ [x~" _Igh_mqj_"~_gb_gZmdb ©B:
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6XPPDBHFXULQJ RI IRRG DQG IUHVK ZDWHU IRU JURZI
FKDOOHQJHV RWLRKMH. WUSHR\WV\QVEOH WR LQFUHDVH IRRG SURG X
KXPDQ SRSXODWLRQ RI WKDW PDJQLWXGH" ,W LV SRVVLEOH
$QDO\VLV Rl )$2 GDWD VKRZV WKDW LQODQG DTXWHRX®W XK HF
FRQWULEXWHV WR HXWURSKLFDWLRQ RI I[UHVK ZDWKHUB QG V
DQ HQRUPRVMH® LWHWEHYH Rl LQODQG VDOLQH ZDWHUV ZKL
GHYHORSPHQW ZLWKRXW FRPSURWLY LIRWSHFWXSRO\GR O
DTXDFXOWXUH LQ LQODQG VDOLQH ZDWHUV DUH GLVFXVVHG

.H\ ZRUGNMOLQH ODNHV DTXDFXOWXUH $UWHPLD &ODGR!

DZd ijh]jghabjm_Ilky d ]h*m gbke_gghklv ex”_c gZ iezZg_|
g _eh\_d > @ Kagd klINMzdh]h dhebq_kI\Z ex”~_c klIZ\bl i_j_7
nmg”~Zf_glZevguo \hijhkZ h[_ki_q_gb_ klhev \hajhkr_]Jh gZk_e_
ijh~h\hevkl\b_f <hafh ' gh eb wlh" >Z gh lhevdh azZ kqg_l mklh
bkihevah\Zgby j_kmjkh\ ij_kdgba]hh{zZb\pZlayn Zd\ZdmevIimju dhlhjZ
kuljzlv \Z'gmx jhev \ h[_ki_qg_gbb g_eh\_qgq_kI\Z ijh*h\hevkl\b_f >
N:H > @ Z\lhju ijhZgZebabjh\Zeb kh\j_f_ggu_ lj_g”u m\_ebq_gb
fhjkdhc b dhglbg_glZevghc Zd\ZBmgbkmgdZ bk "gu ke_"mxsb_ | _ g
ijhbkoh”bl ihklhygguc jhkl kmffZjghc ijh*mdpbb fhjkdhc b
Zd\Zdmevimju ijh mdpby dhglbg_glZevghc Zd\ZdmevIimju ij_\urZ
ijhbkoh”bl [he__ [ukljuc jhkl dhglbg_glZevghkgzYgd\@hixn&v Fimjjkid hic
KmffZzjgZy ijh"mdpby dhglbg_glZevghc Zd\ZdmevIimju \hajhkeZ k
feg | \ ] ijb wlhf __ "~hey \ kmffZjghc fbjh\hc ijh*mdpt
m\_ebgbeZkv k ~h
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BIIpoayKuus MOPCKOI aKBaKyJIbTyPbl

Jbkmghdhkl fbjh\hc ijh~mdpbb fhjkdhc b dhglbg_glZevghc Zd\Zd

=h\hjy h dhglbg_glZevguo \h"Zo ke_"m_1| \kihfgblv qlh hgb k
l1Zzd b khe_guo \h*h_fh\ kmffZjgu_ h[t_fu dhlhjuo gZ A_fet [ebac
ij_kgu_ ha jjdlb luk dmkhedfgu_ ha jZ > @ B ij_kgu_ b khe
bkihevamxlky \ dhglbg_glZevghc Zd\ZdmevIimj_ H”*gzZdh kl_i_g\V
\h~"h_fh\ agzZqgbl_evgh gb " _ q_f ij_kgh\h?*guo WIh h[mkeh\e_gh g
ijhmdIib\ghklhve«_guo b ]bi_jkhe_guo \h~h_fh\ | d fgh]b_ ba gbo
gZb[he__ ijh~mdlb\guo \h*"guo wdhkbkl_f gZ iezZzg_|_ > @ Ijbqgt
ij_""_ \k_]lh \ bg_jpbb fure_gby b *_yl evghklb rZ[ehgZo I|jZ*bpt

< Jhkkbb hkh[Zglghggd b km[Zjbrguo |_jjblhjbyo jZkiheh _gh
dhebq_klI\h khe_guo dhglbg_glZevguo \h~h_fh\ ahgZ bo jZkijhklj
DjufZz qg_j_a Dm[Zgv DZzZ\dZa I|h\he'v_ MjZe “h AZiZz”~ghc b <hklh
rbjhdzy jzkijhkljZzg_gghkliw khk_j ~“bdim_| g_h[oh”~bfhklv bo [he_
\hle_q _gby \ jZa\blb_ Zd\Zdmevimju Ke_"m_1| \kihfgblv Ihl nzZdl c
Zd\Zdmevimju fh™ _| yleylvky h~ghc ba hkgh\guo ijbgbg w\ljhnbjh\z
Ke_~h\zZl_evgh m\_kb@[dbh\feZ q_gby ij_kguo \h*h_fh\ \ Zd\Zdme\
mki_rghfm hI\_Im gZ ~jm]hc \uah\ jZklmsh]hkig gehgbx_ KkJhZij_kgh
\h~hc |_j_hjb_glZpby dhglbg_glZevghc Zd\Zdmevimju gZ ijbhjb
khe_guo \h~ I1zf 1~_ wlh mhafhV\ghij [*_e_gghc kl_i_gb ihfh]zZlv |
ijh[e_fu 1ij_kghc \h”u < "hiheg_gb_ ke_"m_I hiIf_Iblv glh \
gZ[ex™Z_lky jhkl khe_ghklb \ ijbjh”rguo b bkdmkklI\_gguo \h*h_fZo
ieZg_lu qgqlh h[mkeh\e_gh ]Jeh[ZevguZIlZzab dggjhih]dglghc ~_yl_evgtl
> @Wlh \_~ |1 d mf_gvr_gbx j_kmjkh\ ij_kghc \h?u b iz~_
jZa\blby ij_kgh\h*ghc Zd\ZdmevIimju JZa\blb_ Zd\ZdmevIimju khe
wnn_dl wlbo baf_g_gbc gZ h[smx ijhmipuddbglBd\gdstewguo \h"

Khe_gu_ ha_jZz khe_ghklv \ dhlhjuo ij_\urz_I ] e jZkijh
dhglbg _glZo b mkeh\gh *_eylky gZ dZl_]Jhgbb » e@f _Hhhidéebggu



] e b ]bi_j]l]Zebggu_ ]bixtjkbhe _gu_] e Hg_gdh djZkkfhljbf
\hafh ghklb jZza\blby Zd\ZdmevIimju \ dZ ~hc ba dzZl_]hjbc

=bih]Zebggu_ ] e Fghlb_ \b”u ju[ b jZdhh[jZaguo dhlhju_
ij_kgh\h~gufb fh]lml e_]Jdh dmevib\bjh\ZIlvky ijb khe_ghklbh eh djZc
D gbf \ qzklghdghikylky h[ugqgwc\ SIZLIQ XV ghYBIRy |Ib2yHRFKURPLYV
QLORWAHK¥Zgkdbc dezZjba QW kBV JIDUWLUHSL\®@XWY ij_kgh\h”~guo ju]
dj_ \_Ihdlh _ \j_fy fhlml mki_rgh dmevib\bjh\ZIvky b khehgh\Zlh\h
'LFHQWUODEHK®|Zkguc ]|hjgeedDHQRSV RRMUAZOMXIV O XFhK8HUFD
yauddR O WRD BI®VHQHJID CH@WLWb”Au ju[ b dj_\_Ihd

F_ah]Zebggu_ ] e Fgh]b_ khehgh\zZlh\h~gu_ b fhjkdb_ dhff_j
\b~u ju[ b jZdhh[jZaguo fh]lml mki_rgh kms_klI\h\ZIv b kha”*zZ\Zlv
dhglbg_glZevguo \h*h_fZo k IZdhc khe_ghklvx Ohjhrbf ijbf_jhf
Dzjmg \ ?]b* @ G_[hevrb_ \h~*h_fu k I1Zdhc khe_ghklvx fhlml b
aZlhlh\db \_kehgh]bo jzZbbhhW\NR&JQUWHB Y R®PXWhfZkk_ dhlhjuo kh”_j b
\ukhdZy dhgp_gljZpby ZklZdkZglbgZ > @ qlh b » _eZ Iky \ g_dhlh
Fh gh \bg \ujZsb\Zlv b jy» \b~h\ ju[ b dj_\_Ihd

=bi_jkhe_fwr _ ] e WIZ ]jmiiZ ha_j y\ey_|ky h~ghc ba gZb[h
k gZr_c lhgdb aj_gby Lhevdh g_[hevrh_ dhebqg_kl\h \bAh\ ju[ fh
khe _ghklb \ur_ ] e \ Ihf gbke_ddupdgewlb\jth\Zgby X &hQZg

FHSKDOIXYV ] e > @ PUHRPAKBRNFVDPELHFXV] e@ b fhehqgqgZy jul[Z
& K D (FRK\D Q R/ ] e> @ Kms_klI\h\Zgb_ \ wdklj_fZevguo mkeh\by
d nhjfbjh\Zgbx m bo h[blZl_e _c¢c ki_pbnbqguo [bhobfbg_kdbc
h[mkezZ\eb\Z | hilghkbl_evgh \ukhdb_ dhgp_gljZpbb p_gguo dhi
]brjh[bhglh\ Z wlh ilbb\urdhff_jg_kdmx p_gghklv < gZklhys_ _
]bi_jkhe_guo \h~h_fZo \ agZqbl_evguo fZkrlZ[Zo aZ]hlzZ\eb\Z_|
a_e_gZy h~rghde_lhqggZXx Qb OnHkedh&yDihemqradbyhlbgZ b ]Jebp_jheZz
lzd"_ pbklu “Z[jhgh]lbos yxgHiRhleD dhlhjuo k_cqzZk g_\hafh gh ij_~
bg"mkljbZevgh_ dmevib\bjh\Zgb_ ju[ b dj_\_Ihd Ke_"m_I azf_Ibl
k_cqzk g_ m~h\e_I\hjy_Iky \ fbjh\hc zZd\ZdmevIimj_ ijb wlhf Kkijhk
[uklj_c qgq_f ij_"eh _gb_ > @azNAlre\wWd pbk!l b [bhfZkku Zjl_fbc \h
ij_"~_\k_]lh q_j_a kha~zZgb_ ki_pbZebabjh\Zgguo n_jf ih ijm~h\h
gZijbf_j \ Djufm b Djzkgh~Zjkdhf djz_ KeZzZ[uf a\_ghf \ \ujZsb\Z
"b\hlgul~jh[bhglh\ y\ey Iky ~“hklZzdhgbh_jAddghh[jZzaguo klZjlh\uo
dhjfh\ < dZltkd_i_gb ijh[e_fm j_rzZxl gZmiebb Zjl_fbc ihemqzZ_fu_
g_ y\leyxlky iheghp_gghc ibs_c¢c ey ebgbghd jy*Z \b”"h\ ju[ >jm
fZkkh\h h[blZxsb_ \ ]bi_jkhe_guo \h*"Hoghhkmf®_ wkiihdzlv j_r_gb
ijh[e_fu > @ P_gguf h[t_dlhf az]lhlh\db \ ]bi_jkhe_guo \h~h_f:
ebgbgdb "\mdjueuo gZKLURQ& KLGIHjkhe _guo ha_jZo Djufz gz
br | bo fZkkh\Zy g_e _]ZevgZy aZ]hlh\dZ Ebqbedduob\ihyghfb g blam]
ijhf_"mlhgguo klzZ~bc izZjzablh\ ju[ b ihwlhfm \ukhdh p_gylky



aZlhlh\db b dmevib\bjh\Zgby fhlml [ulv 1Zd°_ a_e_gu_ gblgqZlu_
&ODGRSHRIWDPU_ \ khe_guo ha_jZo ijb khe Jgé kil mh YAkibhq_gv
\ukhdhc [bhfZkku ;bhfZkkZ wlbo \h”*hjhke_c¢ \ jy~_ kljZg bkihe:
Ah[zZ\dZ \ ibsm jZaguo k_evkdhohayckl\_gguo “b\hbgwgZp'Whtkglz] Zy
Bkihevamxl __ 1zZzd _ \ dZqg_kI\_ m~h[j_gbc b |_ogheh]bq_kdh]h kuj

<k_ \ur_kdgreZzd¢Ze _dh hl bkq_jiul\Zxs_]h hibkZgby Zd\ZdmevIm
khe _guo dhglbg_glZevguo \h” IThl_gpbzZe wIlhl \ Jhkkbb h]jhf_
wnn_dlb\gh b mklhcgb\h _]h bkihevah\zlv ijb ih*_j°d_ =hkm~*Z
dhlhjmx _s_ ij_"~klhblzZjZajz[hl

Ebl_jZImjz

:gmnjb_\zZ ? < ljh[e_fZ “b\uo dhjfh\ \ Zd\ZdmevIimj_
h{t_dlu \ ]bi_jkhe_guo \h” h_fZo Djufz :dlmZevgu_ ijh[e_fu
kh\j_f _gguc i_jbh~ fZI_j F_""mgZphgZmyg>dmgn K =+

:gmnjb_\Z ? < RZ"$JF G RELUBYRPEW)\ &DODQRLGD
&RSHSR&bhezguo \h*"hzfZo Djufz Fhjkdhc wdkeh]bigL kdbc "mjgZ
+K +

?jfhez_\ < B <ba_j E K Kh\j_f_ggh_ wdheh]bqg_kdh_ k&t
AZZ~"gZy Kb[bjv = _h]jZnby b ijbjh*rgut¢j kiKjkua

Jhkkhebfh E E Baf_g _gb_ ebfgbq_kdbo kbkl_f ih~
Zgljhih] _gghlh nzZdlhjz F +GZikdZ

'XDUWH & O +ROPHU O 20VHQ < 6RWR '.DODUVMDDN VL
, :LOO WKH RFHDQV KHOS IHHG KXPBQLW\"1R3%LR6FLHQFH

(G6KDEUDZ\ * O $QXIULLHYD (9 *HUPRXVK 0 2 *R
'RHVY VDOLQLW\ FKDQJH GHWHUPLQH ]J]RRS @D OINWHR QJYDW L'D E
&KLQHVH -RXUQDO RI 2FHDHYRORIRDOQG /ERQR®O®RJ\

)$2 *OREDO $TXDFXOWXUH 3URGXFWLRQ WDWLVWL
KWW S ZZ7Z IR RHUSGID

)LQGOD\ '/ SRGHPVNG (BTXD.PDAMQAWRUH LPSDFWV RQ
EDFWHULDO FRPPXQLWLHYV LQ &DQPBQDQE RRIHDID CR BH Y W KOHDL
6FLHQFHV+9RO 1R %3 +

*RZHQ 5 - 0DQDJLQJ HXWURSKLFDWLRIH DVORERP B QYW
-RXUQDO RI DSSOtHG +FRKWKIRGRJ\ =
+DPPHU ®&DOLQH /DNH (FRV\VWHRVQRUH¥FKM :RWOG -XQI
S
-DLQ $. OXNKHUMHH 6 & $\\DSSDQ 6 ,QODQBKVDC
DQG GHYHORSPHQW OXPEDL ,QGLDQ &RX#QQFBO RI $JULFXOW.

-HSSHVHQ ( %UXPRRWHY ADSBSODVYWHUJIJLDGRX ( 6WI
1RJHV 3 $SWWD\GH - / =RKDU\ 7 &RSSHQV - %XFDN 7 OH:
6RQGHUJDDUG 0 %HNOLRJOX 0 (FRORJIHADVOHILP SEFW V RAW ICH

I+



DQG UHVHUYRLUV GXH WR FKDQJHV LQ ZDWHU OHYHG DQG
+9RO +3 &

LD 4 $QXIULLHYD ( /LX:; .RQJ) =KHQJ O 6KDGL
REUWHPLPBWRNVWUDFD DLAQNVWWH GKH JKLEHWDQ /DNH 'DQJ[LRQJ
DQG FRQVHTXHQFHV IRU WKH HQYLURQPHQW DQG IRU KXPD
ILPQRORJ\ #9RO 143 +

2UHQ 2 + $TXDFXOWXUH RI JUH\ PXOOHWYV ,QWHUC

&DPEULGJH &DPEULGJH &QLYHUVLW\ 3UHVV
6DPFK\VK\QD / 9 (FRORJLFDO &KDUDFWKDO/QRIEGR| &
WKH ,QODQG :DWHUWIRN BRRIORQHRR 09 S W =+

6DUGHOPIDWH\ &RRSHURQ]DOH]% UDX&QHIK\VLRORJILFD
ELRFKHPLFDO DQG PRUSKRORJLFDO LQGLFDWRUV RI RVPRU
WLORSBHRFKBRFVDPEL KXWROKBULYRBWXPRVHG WR K\SHBRXDQD®H
R([SHULP®WQR/@DI\ +9RO =3 +

BKDGULQ 1 9 $QXIULLHYD §@W HIPLBVIRLYEHKWM- R G LQ 81
JHQHUDO UHPDUNV RQ LWV KLVWRULFDO$BPMREFARIQFDISK,  , Q
+9RO R+

7KRUQWRQ -$ 6O0ODZVNL 70 /LQ + 6DOLQL]DWLRQ
ODNHV ZIFWRBWWUWWIHUHQFH WR 6RXWKHDVWHUQ :LVFRQVLQ
DQG /LPQRORZ9RO 143 +

'LOOLDPV :' 7KH ODUJHVW KLJKHVW DQG ORZHVW
, QWHUQDWLRQDOH 9UHHW LQEKXQXQIGU$ DKHRD Q GWIR L PLBRORJL|

+

'LOOLDPV : ' $QWKURSRJHQLF VDOLQLVDW+RQ RI LQ
+9RO +3 &
'RUOG 3RSXODWLRQ 3URVSHFWV 7KH 5HYLVLRQ

R (FRQRPLF DQG 6RFLDO $IIDLU¥ 1BRSXPDWLRQ S ¥LVLROQ
67 (6% 6HU $



M>D
?<JHI?CKDBC HK$kRJ3(16(6785,2 RBLHJBY <B>: KHOJ:G?GB? B
<HKKL:GH<E?GB?
Lj_gde_j B <
HHH OHk_WUH® Q DKM

(8523($1 67(5*(29&,3(16(5 678%,2+,6725,& 29(59,(: 2) 63(&,(6
&216(59$7,21 $1' 5(6725%$7,21
7JUHQNO®HU

J axf GZ hkgh\Zgbb ebl_jZImjguo bklhggbdh\ jZkkfhlj _gh jZKk
ijhrehf b gZklhys f gZoh”ys ]hky ih™” m]jhahc bkqg_agh\_gby
$FLSHQWHULR < ijhrehf wlhl \b”A "h[u\Zeky ihglb \h \k_o kljZg:
\uoh” gzZ ih[_j_"v_ htexgh]h hd_Zgz \ Kj_"ba_fgh_ Q_jgh_
;Zelbckdh_ fhj_ Z hI®»_evgu_ wda_fieyju \ueZ\eb\Zebkv gZ K_\_j_
;_eh]lh fhjy < gzZklhys__ \j_fy khojZgbeZzZkv $ VW &\UIYR NHZgphpbly

[Zkk_cg_ j_d =ZjhgoZ wkimZigpc @bjhg”"Z ;bkdZckdbc azZeb\ |
_"bgbqgu_ hkh[b \ j Jbhgb =jmaby < ihke_"gb_ e | \_~mlky
wlh]lh \b”r"Z \ [Zkk_cg j Wev[u ba @bjhg~u fZlkiggtuoghhkz)_ @izgldh
NjZgpbb 1zZzd b \ =_jfZzgbbjbgd®d\Zyhklv [Zelbckdh]h hk_I1jZ hkl
g_ykghc h”gzZdh [hevrbgkl\h bkke_~h\Zl_e_c kqgblzxl glh hg
ZleZglbq_kdbc $KLIHRMHUQEKW V¥ KL @loevr_ b =_jfZgbb \_“mlky jZ
ih bgljh~mdpbb wlh]h \b”Z ba j_d Dukgedrt b Kha™ Zjgbxfy|hogpgd

klz®» < =jmabb \ ] ij_"ijbgbfZebkv ihiuldb wdki_jbf_glzZe:
f_klguo nhjf hk_Iljh\uo \ | Jbhghb hrgZdh \uehle_ggu_ h

ij ~klZ\bl_eyfb dheobrkdh§RLBEKHQNHOGH QFVRACIFHKGIWIW Lk \jx]b
$FLSHQWH BODWX V

Dexq _\u_ k&h\@Zg _gb_ bkg_azZxsbo \bAh\ _$jhli S K@M B LR |
ZleZglbq_kdbc S SHRNMHUQFKWNKLOIgAIhgqgu _ klZ~Z

6XPPDUKH GLVWULEXWLRQ RI(XQREPHDIG WHGX ¥ SHR QHSF L S H

LQ SDVW DQG SUHVHQW LV UHYLHZHG ,Q SDVW WKH VSHI
ERUGHULQJ WKH (DVWHUQ $WODQWLF 2FHDQ O4IIBQWIHU VBIQF
VRPH VSHFLPHQV ZHUH FDXJKW DW WKH 1RUWK RI (XURSH IU
ILVK EUHHGHUNQEHURGQXWR $ HVW XDIUR QEBIB RIQR EDH/LQ WR (C
DQG IRUP EURRG VWRFNV LQKHUDSHAHALBEQ G/ WHDWPXOWQ R 7% D O W |
XQFOHDU EXW PRVW LQYHVWLJDWRUV UHJDUG LW DV $FLSH(
WKH ZRUNV EHJDQ RQ LQWURGXFWLRQ RI WKLV VSHFLHV IUR
VWRFNV |[RUMHRUILD LQ WKH DWWHPSWV ZHUH PDGH WR



EUHHGLQJ ORFDO IRUPV RI VWXUJHRQV EXW FDXJKW VSHFI
FROFKLFXV ODUWL DQG $FLSHQVHU VWHOODWXYV 3DOODV VSH

.H\ ZRUFRQ VHUYBDWGRPQ JHUHG VSHFLHV (XURSHDQ VWXU
$WODQWLF VWXUJHRQ $FLSHQVHU R[\ULQFKXV OLWFKLOO EU

Bklhjbg_kdb h[ezklv jZkijhkljZzg_gby h[udgh\_ggh]lh ZleZglbc
beb g _f_pdh]lh $FL SHQWHWULRkiheZkZehl ;Zelbckdh]h b K_\_jgh]h
g_j_a :lezglbg_kdbc hd_Zg \ Kj_"ba_fgh_ Z azl_f \ Qzjgh_ fhj_
\hklhgqghc qzZklb Kj_~ba_fgh]lh fhjy ?s_\ \_ d_gZk_eye ijZdlbg_
bahebjh\Zggh]lh [Zkk_cgZ DZzZkibcjlgizthylijilypakhg BkeZg” bb ih[_j_"\
Ghj\_]bb b Jhkkbb ~h ;_eh]lh fhjy b K_\_jghdDJI®QJWQ >; _GlbgmZ

.LQJHOEDF¥%DUDQOGHRNINYD /XGZHIWO /IDVVDOH®@
< gZklhys__ \j_fy wlhl \b»Ddekagmyg dgb]m Jhkkbb NjZgpbb
lhevrb =_jfZzgbb b gZoh”blky ih™” m]jhahc ihegh]h bkg_agh\_gby

kZfuc djmiguc hkzlj ba \k_o$KkhSHQWMME fim jhklZ ijb[eb Zxsbcky
[ em]_ b dZem]_

Mgblu\Zy qlh \ kh\j_Felwahgdggc ebl_jzZImj_ b ij_"~_ \k_]h \ h
fhgh]jZnb®LRORJ\ DQG &RQVHUYDWLRQ BFMWKH {VHIR 8 WXQ LERN X
:LOOBRWY O h[t _~"bgb\r_c gZmqgqgu_ fZl_jbZeu bolbheh]h\ ba
kljzg Z 1Zd _ KR: b3$FZ56HQW KZIaR\Z |kFgiebck@U& SHDQ VW XUJ
(. ©_\jhi_ckdbc hk_Ij? lh]~z dzZd ijb\uqgl$W OJxX® WKERIHA RIS
©ZlezZglbg_kdbc hk_1Ij?2 bkihevam_lky 7“ey h[hagZd& dbyh [eba
Zf_jbdzZgkdh]lh ZleZglbqg_kdlblre hjébhkefidghH QMU Q6 KW W FfUL O O
lzd”_  ijb”~_j b\zZ_fky wlhc ghf_gdeZlmju WIib ~\Z \b”Z h
dhgki_pbnbqg_k@Wo\ XNKHFNMHL /DVV MHOMHO @ b fhlml [ulv
hit_"bg_gu \ hkh[mxROPBERS D@

Baf_g_gb_ ljZ"bpbhgghc ghf_gdeZlImju \b~h\ [ueh k\yaZgh k |
ahheh]bq_kdbo hklZzgdZo hk_Iljh\uo ju[ \h NjZgpbb dhk$ c hlg
RI\ULQFKXYV_ kgblz\rbfky qbklh Zf_jbdZyk¥id UnNBfdc >HVVH
%HUVHWHVVAWHUYHMWMWLRWHVVWHHUVHO® <®R[\ULQFIKXNZgguf
jy"Z bkke_"h\Zl_e_c bkg_a \h NjZgpbb \ \ 'd_gw \f_kl_ kI
jZkijhkljzg_g \ ?\jhi_ ohly b mkimiz$ YWY lEKRbgdbktb gbhd gZb]
kK _\_jguo j_]bhgh\ :lezZzglbg_kdh]lh ih[_j_"vy b ;Zelbckdh]h fhjy ;t
"Zggu_ qlh \ j_dZo BkiZgbb ~h g_"zZ\g_]h \j_f_gb jZa™_evgh T
>DUBDRBPRYV @ b h ijbkmlkl\bb hI”*"_8VvRUW @R KXV_jghf fhj_ '\
gZklghklb hk_Ilj \ueh\e_gguc \ ] hdheh ] K_\_jg <_ebdh][jbl:
NZgguf *HVVRWO> Z@ & RINBILQFKXV

< ;Zelbckdhf BhR[\ULQFKYWVbfhfm jZg__ [ue ij_h[ezZ"Zxsbf \I
djhf_ Ih]BEf bf_ebkv \hafh ghklb ey rbjhdhc ]b[jb*bazZpbb f_""m \
wlbf [Zelbckdbc hk_Ij ih jy*m fhjnheh]bg_kdbo b ] _g_Ibg_kdbo iz



_\jhi_ckdh]lh b bf__I [hevrh_$k&jtMULQFKKOGZKklIghklb "~\Z \b"Z bf_

jZaebggmxfm g_dhlhjuo dhkl_c kieZgoghdjZgbmfZ b jZaebqgqgmx |

‘"mqg_®©m$ VWXUlgRIb Im[_jdmeyjgu R[\DLQ FXKeW_heyjgiVVHH UV HW
E@

:leZzglbg kdh ih[ $ VWXUDUeRrbjhdh jzkijhkljZzg_g g9gZ ZleZglb
ih[_j_"v_ ?\jhiu \ kj_~gb_ \_dzZ b iharg__ \iehlv ~h dhgpZz \ ¢
ebl_jZImjguf bklhggbdZfb- >KVVR&8T Z@ _\jhi_ckdbc hk_Ij \ gbal
j_d [ue fzZkkh\uf \b~rhf ZXefgghybfheh”rv hk _1jZ \ueZ\leb\Z fZy
ijbeh\Z bkihevah\ZeZkv ey m~h[j_gby a_feb b dhjfZz ~ey k\bg
gZ b\db ijb eh\e_ m]jy

GZb[he_ _ ijh~mdlb\gd =ZjjhgjlyZ b >hj*hgv h[jZamxsb_ ijb |
"ebgguc b rbjhdbc f_edhamfbog@h f wklimzZjbc @bjhg™rzZ \izZ"Zx
kK _\_jgmx gqZklv ;bkdZckdh]h aZzeb\Z ;h]Zluc dhjfhf khehgh\ZIlh\h"
yley |ky b~_Zevguf f_klhf *ey gZ]lmezZ fheh”b _\Jbirbdkdm]h[ind Ij.
p_gljhf Zj_ZeZ wlh]lh \b*"Z gmmZkilgeh jg:*mj b [he__ k_\_jgu_ j_d
K_gzZ Khffz hk_lju \oh”beb \ f_gvrODI@EQq @I\ ?\phi_ckdbc hk_
\oh”be b \ j_db Ibjbg_ckdh]h ihemhkljh\z =\zZ~"Zed\b\bj =\Z~bZg
\izr"Zxsb_ \ :leZglbgq_kdb@@YWYduBBg JHUQGHMBVTXLHU@ ihke_~gb_
\ueh\u _"bgbqguo hkh[_c _\jhi_ckdh]h hk_1jZ \ ibjbg_ckdtbho j_dZc
]h~Zfb \/dB2Z2LJ HW DO @

< k_j_"bg_ \_dzZ qgbke_gghklv \b*Z \h \k_o njZgpmakdbo j_
gZ tdhjhc klhbl 1Zjb" klZzez azf_lgh kgb Zlvky \ ] \ K_g_ i
hk_1j lThwlhfm \ ] \h NjZgpbb [ue ba”Zg i_j\uc ~_dj_I "ey
j_lmebjmxsbc jZzaf_j yq_b k_Ib kf b mklZzgh\e_gZ ijhfukeh\zy ~
\bedb &kl\BA hrgzZzdh wlzZz f_jZ aZsbsZeZ lhevdh fhehMWOOUWRWk
&DVWHOQDAXGJZg__ \ Z\]lmkl_ ] mdZahf dhjhey NjZgpbb [ue
azdhg h azZsbl_ hl \ueh\Z fheh”b \k_o \b”h\ ju[ h”gZdh \iehlv
ba”Zggubjh”hhojZggu_ aZdhgu ijZdlbg_kdb g_ kh[ex"Zebkv b
ith]b[ZeZ \ [hevrbo dhebqg_klI\Zo

GZ ijhly  _gbb \_dZ gbke_gghklv \b”Z ijh*he ZeZ kgb Zlvk:
gZqZeZ fbjh\hc \hcgu \b” khojZgye \h NjZgpbb ij_ "“wklknZjby\ [.
@bjhg”u ijhfukeh\h_ agZq_gb_ H[sbc \ueh\ hk_Iljh\ khklZ\eye \

] wlhl ihdzazl_ev mize "nt~h1l \l \ ]zx%h I\ +h I
b \ ] khklz\be | ljhba\h”~kl\h q_jopthd djeih \Zgdh lhevdh \
]11 b khklz\eyeh \iehlv ~h ij_"~\h_ggh]h ] hdheh Il \ Th~ ihke
bdju mizZeh ~h _ I]hVWu*h I\ x~h d] z \ ] khklZ\beh \k_
d] &DVWHO QDX G< hkehfh\ \h NjZgpbb [ue iheghklvx aZij_s_g

D gZklhys_fm \j_f_gb ihke_"g¥yWthkRpbygh khojZgbeZkv Ihe
\ [Zkk_cg_ j_d \iZz~*"Zxsbo \ wkimZymxbBb@KWhg"®@ =Zjhgg_ b >hj*Zghb
g_kfhljy gz j_adh_ khdjzZs_gb hikghk2 \¢hghlkljhc iheh\bg_ \_dzZ ih




_klI_kI\_ggu_ g_j_klu [ueb azj_]bkljbjh\ZgWHEXYVY bOHDGR&Z VOO
@ K gZgqZeZ 11 9Z wlbo j_dZo \_~mlky jZ[HRAlhihgkha"Zg
kKlz~"Z  JBKV W XULAROH B\W DE®@ k p_evx ij_~hl\jZs_gby \b~"
ihegh]lh mgbglh  _gby
Il j\u_ mki_rgu_ wdki_jbf _glu k ihemqg_gb_f bdju b ebqgb
ijhba\h~bl_e_c¢ _\jhi_ckdh]h hk_I1jZ \ueh\e_gguo \ _kl_kI\ _gg
ijh\_~ gu \ LPp OHRW @ b\ LOOHRW @ h~”rgzZdh dzZqg_k
itheh\uo ijh"mdlh\ \ ihke_"~g_f kemgZ_ hdZaZehkv g _\ukhdbf
D gZgZean]h”h\ \: LdZ O B @&/ E@ \ JFK [ueh
Z kzfph\' b kzZfdzZ ]h~h\ jh "~ _gby kj_"g_cdflZkkhc
[ kzfhd kzfph\ b hkh[_¢ g \uykg _ggh]h iheZz |
fZkkhc d] h[_ ]ljmiiu ba “bdhc ijbjh~u | _ "~hf_klbpbjh\Zggu_
\ \ujZs_ggu_ ©ba bdju?® kzfdb b kzfph\ ] jh™ ™~ _gby kj
d] khhil\ dgh _
Ihihfkl\h ~hf_klbpbjh\Zgguo b ©j fhglguo? hk_Ijh\ gZklbqggh
>hjr"hgv beb wkimZjbc @bjhg”*Zz

\ ] [ueh \uims_gh iylbrg _\guo ebqgbghd fheh”™b
f_kyp_\ kj_"g_c fZzkkhc f_kywgghc fheh”b kj_~g_c]fZkkhc
\ ] [ueh \uims_gh wda fheh”b kj_~g_c fZkkhc ] b
f_ k kj_"g_c fZkkhc ]
\ ] \uims_gh wda |j_of_kygghc fheh”b kj_"g_c fzZlI
A\mo]lh”~h\bdz f_k kj_~g_c fZkkhc ]
\ ] \uimgh wda I|j_of_kyqghc fheh”b kj_"~g_c fZkk

]h~h\bdh\ f_k kj_"g_c fEZRKDAD® EH OGW @

Wdki_jbf _glZevgh_ HBEROIWO > @ \ wkilmZjbb @bjhg”"Z b j >
ijh\_~ _ggh_ \ ] \uy\beh gZébgbevguo hkh[_c _\jhi_ckdh]h hk
wkimzZjbb az ljZe_gbc \ | _qgq_gb_ "g [ueZ \ueh\e_gZz hkh[v

] QzZklhlzZ \ueh\Z khklzZ\bez wda gZ h~gh ljZe_gb_ ijhll

11 \ueh\e_gguo wdfa bf_eb bg*b\b"mzZevgu_ f_Idb qll
hij_~_eblv kjhdb \uimkdZ b \hajzZzkl < j_d_ >hj*hgv aZz ljZe gt
\uimkdZzZ fheh”b \ ] [ueb \ueh\le_gu hkh[b k fZkkhddf Igke'Z hdhe
f_kl \uimkdZz

<k_o \ueh\weo ghgk_Ijh\ \uimkdzZeb h[jzZzIgh \ \h~h_f gz g_f
mklZgZ\eb\Zebkv f_Idb

K \ jgh fhj_

< Kj_~gb_\_dzZ _\jhi_ckdbc hk_Ij \oh”be g_ lhevdh \ j_db dh¢
b "jm]b_ j_db <_ebdh[jblZgbb b BjeZg”bb h~”gZdh [hevZIhZeqbke ¢
d \_dm ijZdlbg_kdb bkg_a ba meh\h\ < =_jfZgbb hk_Ij khojZgy
agZq_gb_ fhj_ \iehlv ~h k_j_"~bgu \_dZ gh azl_f AHWW&MWU klZ




DO Z@ HKk_Ijh\u_ j_db [Zkk_cgzZxkzZZKkghyhk fhd¥av[jz :c”_j
J_cg

KzZzfhc hk_Iljh\hc j_dhc [ueZ Wev[Z kh k\hbfb ijblhdzfb HKkI
njZgpmakdb_ j_db =ZjhggZ b >hj*hgv Wev[Z bf_eZ [hevrhc wklm
=Zf[mj] jZkiheh _gguc gZ j Wev[_ [ue p_gljhf hk_Iljh\hc Ihjlh\eb

< i_j\hc iheh\bg_ \_dz fykh hk_Ijh\ \ =_jfZgbb klhbeh h
in_ggbg]lh\ aZ nmgl gh ~Z°_ih 1Zdhc gbadhc p_g_ _]1h [ueh Ijm~
ij_~eh _gby >ey ih~*_j Zgby p_gu ju[Zdb khojzZgyeb hk_Ijh\ "b\ufl
gZ dmdZBbjhdh_ ijhba\h”~kl\h gq_jghc bdju [ueh gZqgZlh Ihevdh \
| _oghehtbVyY @O Z@ ohly g_[hevrb_ iZjlbb bdju ijhba\h”*bebk
jZg_tk dhgpz \_dzZ K k_j_"bgu \_dzZ fykh hk_Iljh\ klZeb dhilb
dhg_gby

< ] VjZchg_ =Zf[mj]Z [ue ihcBzZyWolBLARI&pfZevghc ey wlh
\brZ fZkkhc d] >Gbgmz @ ohly _klv dhk\_ggZy bgnh
Zjo_heh]lbg_kdbo gZzoh~hd dhklguo "mq_d qlh ij_~klZ\bl_eb wlh]t
\ukhdhc fZkku | _eZ

| _j\Zy ihiuldZ j_]lmebjh\ZIv ijhbugkehikxljZe \ = _jfZgbb [ueZ k’
\ ] dh]*Z klZzeh ykgh qlh meh\u hk_Iljh\uo j_adh iz*zZxl gh
g_m~Zqghc b ijhfukeh\Zy "ebgZz f "ey gbah\v_\ Wev([u [ueZ ijk

] [ueZ ijbgylz ijhfukeh\Zy ~ghgq_j_af]h” \gh\v hilf_g_gZ <
i_jbh” m*_klhgzxlky ijZz\bezZ ijbf_g_gby hjm”~bc eh\Z b dhgljhev
>HVVAaAwo Z@

GZgbgzZy k ] \ =_jfZgbb \ke_~ aZ Jhkkb_c ] I
ju[h\h”rgu_ jZ[hlu ih ihemhaobdjajb ebqlBghW XUH\RY @ 'O Z@
Bdjm h[_kde_b\Zeb IszZl_evghc ijhfuldhc \ j_qghc \h®”_ b bgdm[bjh'
j_d_ ~ _j_\ygguo ysbdZo DZzZq_kl\h ihemqgzZ_fhc \ 1Zdbo mkeh\byo
[ueh hg_gv gbadbf gRBbklhj\kehjfemlz baj_~_j db ijhba\h”bl_e_c \u
[uez b kf_jlghklv wf[jlhzgh\ihgZ  _gby kZijhe_]Jgb_c h”gzZdh h[sl
ebgbghd f_""m b ]lh~rzfb ij_\ukbe feg rl

< ] wlh ju[h\h~gh_ ohayckl\h [ueld &HKdnlkhibyaa
ijhba\h~bl_e_c ihkdhevdm f_Ih”Z JhjfhgZevghc klbfmeypbb Ih]*z

Lzdbf h[jzahf gz ijhly  _gbb \_dZ _\jhi_ckdbc hk_Ij \ =_jf
| _jye k\h_ ijhfukeh\h_ agZq_gblh B Y4ty \_dZ _]h meh\u hq
khdjZlbebkv ] \ gbah\vyo Wev[u [ueh ihcfzZzgh FiHeANABINMWhK _[jt

Z@ <h \jcfyfbjh\hc \hcgu eh\ [ue khdjZs_g 1ihke_ \hcgu \h:

"h\h_gghf h[t_f_ h~gZdh m _ ihke_ ]h~rZ \ueh\ hk_Iljh\ klZe
oZjzdl_j
<h\lhjhc iheh\bg_ ;; \_dZ kemqZb \®&i&HWWZXmhkR bjjidAcg_ j_~db K
ih ] \ueh\e_g hk 1Ij\j_d_:c”_j =_jfzgby h~gZdh ihiul

jZa\_"~ _gby k \ueh\e_ggufb ju[Zfb g_ ij_"ijbgbfZehkv < ] [ueZ



hkh[wwlhc j d_ b ijh"ZgZ gZ julghGIhked ~gb_ wda_fieyju fheh”b h

j_dZo Hkl_ b Wev[Z [ueb hIf _g_gu f_""m b ]h~rzfb Z ihke “
\'j Hkl_ =_jfZzgby "ebghc f [ue ihcfzg \ ] b gZipgaecg \ &
>HVV w0 Z@

>ey \hkklZgh\e _gby klzZz~Z _\jhi_ckdh]h hk_Ijz \ =_jfZgbb \
Ki_pbZevgZy hj]Z @gREIpHRWR Q VH UR IV\RHRRPP R/QV X U JHERXQV Z \
fz _ ] wilakygghc fheh”b kf [ueb i_j ~Zgu ba NjZgpbb

ju[h\h”*guc azZ\h? gZ JLOMeIRWFKEDXK® Q_j_a f_k hk_Ilju ~hk
kj_~g_c fZkku ]

lharg_ _ wda kj_"*g_c fZkkhc ] i_j_~Zgu hk_gvx ]

wda kj_"g_c fZkRh&ghc ] ]
wda kj_"g_c fZkRh&ghc ] ]

WIb ju[u gZklbggh \uimkdZebkv k hk_ghb ] \ j_db \iz”
fhj_ ij_"~_\k_]lh \ Wev[m qgZklbggh [ueb bkihevah\zfdguhgegyh kha"Z
klzr"zZ JFEKO®LRWFKEDX®R

:Zdbckdh fhj_

;Zelbckdbc hk _Ij gZgZe | _jylv k\hx gbke _gghklv \ ;Zelbckdhf
agzZqbl_evgh jzZzgvr_ qgq_f _\jhi_ckdbc hk_Ij \ djmitgywf_j\ghi_ckdbo

e | gZzaz™ Z \ i_j\hc iheh\bg_ \_ dZ "~bgbqgu_ hkh[b \ueZ\eb\Zz
\hkhqghc gZklb ;Zelbckdh]Nbfdgghb aZzeb\_ G_\_ b EZ”*h]_ ]~_ h
mgbdZevgZy ij_kgh\h*g2y hhkfdbc hk_I|j aZoh”ysbc gZ gZzZj_klI \
>QZebdh\ Dm~_jkdBEXYV % DUDQGHRYIRRYD @

GZ |_jjblhjbbrbheMd”_j <bkeZzZ \h \lhjhc iheh\bg_ \_dZ [uel
\k_1h rimd hk_Iljh\ IThke_7~g_]h [Zelbckdh]h hk_Iljh\ gZ |_jjblhjb

] ROPEBWO DE® ohly \hafh'gh [ueb kemqgZb \ueh\Z wlbo ju]
\ <bke_\uthjmg b \ mkilv_ wlhc j_.ROFRBQO] 2@

< KKKJ s\ ]h~u \ueh\ [Zelbckdh]h hk_IjZz khklzZ\eye _
>QZebdh\ @ gh azl_f \ueh\u hk_Iljh\ ihqglb ijodjZ*bé& b \b k dh
G_\_ b EZ"h kdhf hdahgfZlgreh [Zelbckdbo hk_Iljh\ \_khf hl ~h
kihkh[guo d jZzafgh _gbx >Dm”_jkdbc @ Ihke_~gbc nzdl \uel
ba ij_kgh\h”"ghc ezZ”h kdhc ihimeypbb ~hdmf_glZevgh hif_q_g
nhlih]jZznbb \ ] >Dm”_jkidhirenrd z @ Ihke_ wlh]l]h kemqZy |[:
hk_1jz klzeb kgblZlv m _ iheghklvx bkqg_agm\rbf ba [Zkk_cgZ ;Ze

] ihy\bezZzkv bgnhjfzpby qlh wklhgkdb_ ju[Zdb \ Jb k®hc [mo
VWXWLIR [ueZ aj_eZy K4¥dz\ _ &ibleZ dl] Z ~ebgz __ |1 _eZ khklz
>3DDYHU @ D kh Ze_gbx ju[Z g_ [ueZ khojZg_gZ "b\hc Bkk
glh wlz kzZfdZ ijbgz~e_"Za&l2Ziglkbg\ Kddhc ih$me gpbdV HAV WWXW HR Q
DO @ | _ \Hafpugh kemqgZcgh aZr_"rZy hkh[v ba aZiZz*ghc Zd\

Kbkl_fzZlbg_kdbc klZImk [Zelbckdh]h hk_IjZ gzZk_ey\r_]h \h”u
G_\zZ Ez~h]lz Qm~kdh_ ha_jh b Ijmkkbb H”"_j Z azl_f KKKJ



g_"hklzZlhggh ykguf RQlhhgib\ddgeguf bkg_agh\_gb_f wlhc nhjfu m’_
iheh\bg _ \ dZ b fZeuf dhebg_klI\hf khojZgb\rbokys fR®O RE®o0 wd:
DO> E&® \ klyab k wlbf eb[h ]h\hjyl h dhfie_dk_ ~\mo \b”h\
bkihevamxl|l 7ey [Zelbckdhkidhbh elzk Ijh\ gZalZgb_ ZlezZg$bq_kdb
R\ULQBKWW¥K:j0Qb_ bkke_"h\zZl_eb \ha”_j b\Zykv hl h”ghagZqg
[Zelbckdh]h hk_1ljz dzd ZleZgrRhqu kQRrkKXxi qzZxl glh ih ~Zggu
] _g_Ibg_kdh]lh Zigzat®HBDBQ & KD VVH W) 6WDQNRYLI®
bamqg _gby kljmdImju kibgguo "mqg_d \ Zjo_ahH¥NpQUNWRO hklZgdZ
"HVVWAHHUVHW DE@ [Zelbckdhc[db _ d WRPULQF&XVd \B m
VWXUIJR\_~ ggu_ KkbBhkih ]jZglm Ilhevkdh]h fbgbkl_jkI\Z gZmdb
h[jZah\Zgby bkl "h\Zgby Zjo_ahheh]bq_kdbo hklZgdh\ wda
EZ"h]b >=Zebfh\Z b *j @ ihdZaZeb qglh [hevrZy qZklv bkke_
fhjnheh]bg_kdb khhI IRINMLQHAK)XNY dzZd g_kdhevdh b”_glbnbpbj
h[jZaph) wda [ueb higs ¥Vg¥WsRo"mhkl_c [ueb hlg_k_gu d \haf
Ib[jbAm f_""m wlbfb \b”Zfb b dhkl_c ijbgz”e_"Zeb km~"Zdm
fhjnheh]bg_kdhc b ]_g "bglbhdbd&Zmpbt REWLQKKRI¥\be $hey
VWXXJLR Ba h[jZzaph\ >GD hk_Iljh\uo ju[ \ jZchg_ KlZjhc EZ"h
br glbggu $@D\ULQIH-KXeAdh h~bg h[jZa_p [ue $ZYIMXULRB "ey

GZb[he__ jzZpbhgZevguf kjy TglZgeyHIGHPMIB®Q .LUVFKEDXP
HWO @ qlh [Zelbckdbc hk_Ij h[ez”~Zy \ukhdhc Kkl_i_gv& ]_g_Ik
R\ULQRKXV _ g_ b”~_glbg_g _fm hlebgzZykv ij_"~_ \k_]h hg_gv
]_ I _jhab]hlghklb ih kjzidgZgabkdibfb ihimeypbyfb ihkdhevdm h]
w\hexpbb azZ kq_Il ijbjhrghc Jb[jb”"bazZpbb f_""m "3 mRixUle @ k&K \
$ VWXWLRgZke _"h\Ze ijbagZdb h[hbo wlbo \b”h\

? G :jlxobg > @ gZ hkgh\Zgbb bamqg_gby khhu gbwyggdj_i.
hk_ljh\ ba ;Zelbckdh]h fhjy b EZ~h]b ijhlb\hihklZ\eye bo Zlezgll
K\ EZ\j_glby ihwlhfm h~ghagZqgh hlghkblv [ZelBcR{h]h QHKK X)\Z
ij_~klz\ey_Iky g_ kh\k_f dhjj_dlguf >Zggu_ ? G :jIxebdZgam @
aj_gby qglh [Zelbckdbc hk_Ij$gR[bUL@B#XIF gZ"kdbo ihimeypbc K
\k_]1h wlh [ueZ mgbdZevgZy wg”_fbqggZy nhjfZ h[eZ"ZxsZy hkh[_c

H~rgbf ba "hdzZazZl_evkl\ ij_h[ezZz~Zgby \ ijhrehf ZleZglbq_kdh
?\jhiu b :f_jbdb y\ey Iky _]1h emqrzZy zZ~ZilZpby d jzZafgh _gbx
| _fi_jzZlmjgb gyy ljZgbpz |_fi_jZlmju \h”~u ijb dhlhjhc fh]lml ijhoh
jZa\blb_ b¥MR[\ULQFKMAZ\ey | \R Klh>REDNH W O %UEKMARALIQDUG

:L O O HRID k@ Ih]"g WEZXULR Jbhgb b j_dZo [Zkk_cgZ @
ij_~ihgblz_I g_j_klblvky ijb [he__ \ukhdhc I_fi_jZImj_

K Ajm]lhc klhjhgu gZ hkgh\Zgbb ~Zgguo h g_$ RIAULQ FKXVZ
gZijbf_j \'j > _ez\Zj Zgbkbewhlhju_ khklZ\eyxk g_evay ]h\hjblv
glh hgb ijbgpbibizevgh hlebqgzxlky hl g_j$kVIWXAILRiglGZImm ™ _ d
dhgpm fZjlZ gZqZeh oh”Z |_fi_jZImjE \E™MufZhkl8hZ~Z lhevdh gZqt



g _j_kl dhlmzc jrz_lky \ bxg_ | _fi_jzImjz [ukljh \hajzkl&x | hl
>GbgmzZ @ < @bjhg”_ ih "Zgguf A R$ YWpfiAh "be@ijb | skl
[he _ \ukhdhc | _fixjzZIm[K
>ey kjzZ\g_gby \ lhc ~_ j > _ez\Zj g_j kil jBUHhYwernRN WU

IHEXHMWhA bl \ [he _ jZggb_ k$hRIBUQQFiXY "K *+ OEHD®/

@ Ih ~jm]bf ~Zgguf$ B[VUKIQFKXVD_gg_[_d hilf_q_g \ ]
| _fi_jZImj_ \h™u hl "kKrhglh agzZqgbl_evgh fukhh[sZehkv jZg__ “ey
\brzZ Z ebqgbgdb hk_Iljz ih”I\_j°~ _gb_ mki_rgh]h g_j_klZ J[ueb
| fi_jZImj_ \h"u"K SLSSHOKBMXWWS) Z7ZZ PDLQH JRY GPU VPHOW

SWODQWLF 6WXUJHRQ *20 SHILRQDO @RQVHUYDWLRQ

LzZzdbf h[jzahfR[\ULQFRKXVay ijhlb\hihklE\eAMMXJER [he__
oheh~gh\h”guc \b" h[Z \b”"Z h[ez"Zx| \ukhdhc w\jbl_jfghklvx b
dhlhju_ g_h[oh”bfu ~ey ihegh]h azZ\_jr_gby \bl_eeh] _g_az | _
m-_ e _I|hf

G_hij_~_e_gghklv kbkl_fzlbg_kdh]h iheh _gby ZZml'bgykdh]h
jZ[hlu ih \hkklZgh\e_gbx _]h ihimeypbc

?keb "ey bgljh"mdpbb hk_IjZz \ j_db Wev[Z b Hkl_ \hafh'gh b
NjZgpbth=Zjhggu b >hj*"hQO BDWWHOQD&XG Ih ey j_d ;Zelbckdh]h
lZdh]h h~*ghagZqggh]lh j_r_gdolykgb | g\ ddklju_ bkke& KID\ZV BaYQ3

@ hif_gZy \ukhdh_ ]_g_Ilbgq_kdh_ koh”klI\h fE 8 HQ kKdhl] B FikX Vj Z
\ukImizxl ijhlb\ bgljh*mdpbb ihke_"g_]lh \ ;Zelbckdh_ fhj_ ~ey kho
qbklhuVWXULR

G_kfhljy d& wZ[hlu ih bgljh*mdpbb ZlezZglb§ RPWDQKKXYVZ
;Zelbckdh_ fhj_ m _ \_~mlky gZ H”_j_  ijhoh”ys_f qgq_j_a Ijb kI
lhevrZ Q oky b <bke_  lhevWHXVOMW E .ROPB@O E
GZqgbgzxlky hgb b \b Hhkkb DZebgbgljZz”kdhc hlezl
KXKWWS H[FODY UX VRHESRVOMRBREEWHRNVWR KB D UWIMDRANRWY BAD KW P (
b KWWS YVHDIDN URIHOHBRHNERBLR OED OW RWWHNLWPRP KWEAXIghklb

bxgy ] ljbrpzZlv wda Zlezglbq_kdh]hjZ"dpggZjlehélvgthl
ihf_g_gguo ki_pbzZevgufb f_Idzfb [ueb Ihj _klI\_ggh \uims_qgu
:g9ljZiZz 9gZ |_jjblhjbb Ihevrb \hae_ f_kl_qdZ F_"mglkdidlbtelplg\Z ju]
fZkkZ ] Gz wlihf f_jhijbylbb ijbkmlkl\h\Zeb khljm”"3§bdb ©
"he ' ghklgu_ ebpz ;XEZiBe¢gtdh]lh |_jjblhjbZevgh]lh mijzZ\e_gby Jhk]j

khljm~gbdb N=;M ©AZi[Zelju[\h*"2 b DZebgbg]jZz~"kdh]h Jhkm~"Zjkl
mgb\_jkbl_1Z

HIf Ibf qglh hkgh\gu_ ihimeypbb ZleZg$bg[\RHhQR KWL YE K X
h[blzxl \ j_dZo :lezglbqg_kdh]lh ih[_j_"vy K_\_jghc :f_jbdb hl wkln
D\ _[_d DzZgz~Z ~h j K\ >"hgkZ \h Nehj%»R[\| ¢t QEdd RWRD "
VWXUJHPQZ | \ F_dkbdzZgkdhf aZeb\_ b j_dZo :iZezZgbdheZ Ne
EmbabzZgZz



lh AZgguf ODUWL@ZmX~Z \ D\ [ . d_ ' _]h*"§uR[\UEBWRKXYV
R[\ULQEIKRIZ\eyeb hl Ah | K ih ] hk_ljh\ g_ eh\beb
\hah[gh\beky Z h[t_fu ~h[ugb ihkl_i _ggh m\_ebgb\Zebkv b ~“hklb]e
KWWS 7ZZ EDOWLFXQLY XX VH LQGH[ SKS FRPBRWHQW (
| LV K HRIW B D Z U H Q WHAUWN B DX @

< gZklhys__ \j_fy [ezZ]h”"Zjy bkdmkkI\_gghfm jZza\_~_$bx b h
RI\ULQRKWXW\VLQRKXMZo \hklhggh]lh Zlezglbgq_kdh]lh ih[_j_"vy DZg
wkimzZjby K\ EZ\j_glby “h =m7~ahgz g1ZojizA\glkly Kbhx&HDhO\h

@ BgnhjfZpbb ih $hR\[BUMQBKIINROW RILh]h h~gZdh ijh]Jghau gZ
khojZzg_fgdhjhrb:DXOGPDQ @

KlIZ[bevgh_ khklhygb_ ihimeypbc Zlezglbq_kdh]h hk_Iljz \
dhglbg_glZ ihal\hey_IZbkilhe vieehy\ bgljh*mdpbb \ ;Zelbckdh_ fhj_ <
ba DzZzgZ~u j K\ >"hgZ J[ueb “hklZ\e _gu *HVaj@Bduo hk_Ha\ >
b jZzaf_s_gu \ j_a_j\mZjZo J_]bhgZevgh]h BgklblmlZ Ju[gh]h oha
WIb ju[u ihkenhlbgeh\hc [m*ms_]h JFK < ] hk_lju g_ hl\_Ibeb g
J=\ ] hlg_j_klbebkv kihglZzggh \ [Zkk_cgZo Z \ ] kZf
luk rl hieh”hl\hj_gghc bdju

< lhevrm Kk ] azZ\habeb hieh”hl\hj_ggmx bdjmgXk Wdlc
kha“Zgby JFK b \uimkdz \ j_db &WDQh RWbik*dhy V>GINIO E@
dhlhjuc [ue gZqZl \ ]

K ih ] \wilb j_db [ueh \uims_gh $ R[WdlaQ*R&W'DQ
HWO E®

Kharzgb_ \ k_j_"bg_ o iDhbhpPzgdiZzevghc eZ[hjZIhjbb
\hkijhba\h”~kl\m ju[guo aZiZkh\ bf_eh hkgh\ghc p_evx djbhdhgk_j
ZlezZzglbq_kdh]lh hk_IljZz [Zelbckdhc beb eZ”"h kdhc ihimeypbc < wl
ha j_ reb bgl_gkb\gu_ ihbkdb ex[uo wda [tGieXZjhlimk_ lgA\kb pbZevg
ebklh\dz ~ey b”_glbnbdZpbb ZlezZglbg_kdh]h [Zelbckdh]h hk_IjZz
kb]J]gZeu h \ueh\_ hk_Ijh\uo ju[ gh \k_ hgb hlghkbebkv d ~jm]
ithiz\rbf \ \h~h _f ba ju[h\h”guo ohayckl\

Ki "ba fagHibZlbg kdh b Q jgh<idhijy “h __\jWiZckdbc hk_I]j
\oh”be ijzdlbg_kdb \h \k_ djmigu_ j_db Kj_"ba_fgh]h b Q_jgh]h fh

<h NjZgpdwlh j JhgzZz _~bgkl\_ggZy ba djmiguo j_d |_dmsZy
hk _1j \ Jhg_ [ue \ueh\e /@DOVEGBDO > @

< BlZebb hik VIWXUbRzZe kh\f_kligh k *jmibi2Advnwdkdbf hE_Ijhf

QDFADYL] kibeky ij "~ \k_lh \j Ih < ] YULjH Yo jiibdZgh
d]$ VWXWLR d$ QDFFDUL ] wlb pbnjwehnklz d] b d]
khhi\_IkI\_ggh GzqbgZy kh \lhjhc iheh\bgu \_dZ dhebqg_kl\h ~h
\b~Ah\ j_adh iZz*Z_| Ihke_~gyy azZzdhggh ~h[ulZy djmigZy hkh[v _\

aZj ]bkljbjh\ZgZ \ %UR]®M O @ Ihke_ wlhlh kemqgZy “h[u\Ze
ij_ A"klZ\bl_e_c$\@DEFDULy \hafh gh kj_”b gbo b \klj_q®¥MkXULR_e



lh "Zggaf/DVVBWB> @ ihke_"gbc _\jhi_ckdbc hk_Ij \ j_d_ Ih [t

]

< "jm]bo j_dZoBKZlgbb[ueh agZgbl _evgh f_g¥@LJkhk®Eb]J*gbc
_\jhi_ckdbc hk_Ij [ue ihcbzZlhr*Zo zZ \iL[j\ o /DVVDDE @

DjmigZy ihimeypby _\jhi_ckdh]lh hk_1jZ [ueZ Q_jgh]limjgy :e]
lhke_~gb_ hkh[b [uebgwé&h\ l11/Bvvbrmda @

Q jagh fhd >mgzZ_ JImfugby KKKJ ihke_~gbc _\}birbdkdimc hk_
[ue \ueh\e_g \ /DVVB@B @ h~rgZdh ~Zggu_ h _]1h \b”~h\hc ijbc
hklzxlky ih” khfg_gb_f < hlebgbdjmigugdm]bjhi_ckdbo j_d ihim
hk_ljh\uo \ >mgZ_ klZeb j_adh khdjZszZlvky aZz”he]lh ~h Ih]h dzd
Ajm]lbo _\jhi_ckdbo j_dZo aZ bkdexq_gb_ f Zj ZeZ [Zelbckdh]h |
SHEXV @

Djmigu_ ihimeypbb _\jhik clkdhh g_"Z\g_]lh \j_f_gb h[blZeb
Jbhgb b Bglmjb KKKIXx=kmaby]

JbhgkdZy ihimeypby _s_\ o |h~"Zo [ueZ \lhjZy ih \_ebqgbcg
[ZKk _cgZ @bgBEpghtrggBj~"Zgv < KKKJ k_jv_agu_ bkke_"~h\Zgby jbhgk
_\jhi_ciKd hk_Ijz gZau\Z\rbfky Zlezglbgq_kdbf beb g_f pdbf
\uiheg_gu F B Lbobf > Z[@ < X FZjlb > @ b GR Gbgmz >

GZ j Jbhgb \ hlebgb_ hl njZgpmakdbo j_d hkgh\guf ijhfuk
hk_ljh\uo \k_]*Z [ue dheob”kdbdzZ\qdZghkdbjk$Rkk SIHOQXYHQGHQVWDF
FROFKLEDXWMW L] @ Djhf_ dheob”kdh]h hk_1jZz m [_j_]lh\ =jma
[_em]Z k_\jx]Z rbi b _\jhi_ SkdBEHQWHXIWbR \ueh\Z hk_Iljh\uo \ j_d
=jmabb ijboh” bekybfthfm gZ ]h”u \_dz dh]*Z \ h~rghc j Jbhgb *

~h p \ ]h~f DhrZf \_ dZ _s_ ~h kljhbl_evkl\Z Jbhg=WK hd
\ueh\ hk_Iljh\uo j_adh khdjzZlbeky b khklzZ\be ~ey j Jbhghb p
GZlmevgu_ klZfm\ubk _h[blZeh \\hk]l]hgghc qzZklb DZkibckdh]h
dhgp_gljbjmykv \ ij_"mklv_\uo mqgZkldZo djmiguo j_d =jmabb Ilhet
\hajzkl_ e_|I m kzfph\ le_| m kzZzfhd GZ g_j_kl hk_lju \oh~beb JeZz
\ Jbhgb b Bglmgwr\cfkl_ i_gl&Kmikm HdmfPoX\éjilbk Ohib b \hafh gh
Qhjhob

G_j_klh\uc oh” _\jhi_ckdh]lh ZlezZzglbg_kdh]h g_f_pdh]h hk_
ijb I_fi_jzZIlmj_tK h~gh\j_f _ggh k aZoh”~hf [_eml]dij_e¢g_m _fiZHE
ijhoh”*be \HXgijb I_fi_jzImj_tK ~htK \ke_” azZ _\jhi_ckdbf hk_Ij
Jbhgb aZoh”be f_klguc dhe®bl8HHIRVHHAIGH F\RW DB WBRKWIZ Kk h\u _
oh” b g_j_kl dhlhjhlh gZ[ex"ZebKkv bklmyvZqgZeh bxey < wlb ~_ kj
aZoh”"bezZz b g_j_klbeZkWL & HHQWHHODIIDOND¥XW og_c ]jZgbp_c g_j_klh
fbl]jzpbb hk_Ijz \ Jbhgb y\eyehkv f_klh \iz®*_gby j D\bjbeu Z lzd"
j_db G_j_klbebsZ jZkiheZ]Zebekw |IZZf |¢gbkbdc ]Ze_qgguc ]jmgl ijbf

df hl mklvy



M _\jhi_ckdh]lh hk_1jZ hkgh\gu_ f_klZ g_j_klbebs jZkiheZ]Zeb!
j Kmehjb b \ur_ >Lbo@ i_jzdju\zykv k f_klZfb g_j_klZ dheob”kd|
hk_1jZz h~rgz#h Mmoo \b” h\ hk_1jZ ijhoh”be \ jZagu_ kjhdb Ibd g_j
Khhi\_IkI\_ggh gZ i_j\mx ih&hVWXUERyxg¥y JXHO G H QR/RNOIFHKE WXLV
>Lbobc [ #Zjlb @

< ]h”u 7~ey \hkijhba\h”~kI\Z jbhgkdbo hk_djh\ulo $jZUBHQNVIHU
VWXULRie kijh_dlbjh\Zg b ihkljh_g Jbhgkdbc HJA \ df hl' ] Dml
Jbhg=WK K gZqzZeZz o ]h~h\ \ jzZ[hl_ Jbhgkdh]h HJA ijbgbfze
P_gljZzevghc eZ[hjZlhjbb ih \hkijhba\h”klI\m ju[\kudhaZiGkhixapg"_
hrgzZzdh \ueh\blv b jZa\$ MW XgW LIRZZe hkv

?"bgkl\_ggu_ \ KKKJ hiulu ih ihemq_gbx a$FélsHH @ WhHMWHIR |]
[ueb ijh\_~_gu \ ] >GbgmZz @ Ljb kzfdb \_khf
ijhbgt_pbjh\Zgu ijfidpdhmbaz b khajagbhiBmlkl\by kzZfph\ bdjz |
hieh~hl\hj_gz ki_jfhc jmkkdh]h hk_ljz azl_f ~hklzZ\e_gZ kZfhe
ijhbgdm[bjh\ZgZ < j_amevlZl_ [ueb ihemqg_gu ebqgbgdb b fheh’
ihke_~mxsb_ ]h~u wlb jZ[hlaigb]hbfged ~ey ju[h\h”"kl\®Z VRE KHHL R
azZlhlz\eb\Zlv g_ m~zZ\Zehkv Z \hafh ghkl_c ~ey j_a_j\bjh\Zgby g_
"ey aZ\_jr_gby \bl _eeh]_g_aZ g_ [ueh

>ey \uiheg_gby wlhc az~Zqgb [ue kijh_dlbjh\Zg b ihkljh_g Jbh
gZqZeno]lh”~h\ dhebqg_kl\h hk_Iljh\uo \ Jbhgb j_adh khdjZlbehkv !
aZ\h” klhedgmeky k hkljhc g_o\Zldhc ijhba\h”bl_e_c b i_j_r_e
AhklzZVey _fmx k jm]bo ju[h\h”guo aZ\h”"h\

Lzdbf h[jZzahf kljhbl_evkl\h b \\_~ _gb_ \kddkhe thZAZ ptbdkZadEle t
aZiha”Zegb h~rgh]h ijhba\B"bWxXaZllRIh\blv g_ m~"Zehkv _"~bgbqgguf
kemqgzZb ju[h\h~guo jzZz[hl k f_klgufb nhjfzZfb hk_Iljh\uo Hlqg_I ih
azZ\h"zZ az ] glh fh gh k\yazZlv \ agZqblj eZgbckk\_ilkgl ck
kbkl_fu dh]~Z \ ihlhg_ aZ \uiheg_gb_f [hevrbo ieZgh\uo az"Zz
\ugm ' ~*_gu aZ\hablv hieh”hl\hj_ggmx bdjm k >g_ijZ Zah\kdbo az\t

K ~jm]lhc klhjhgu jzZkiz® Kh\_lkdh]l]h KhxazZ b ebd\b”Zpby
kbklfu ijb\_eb d Ihfm qlh \hkijhba\h”~kl\h hk_Iljh\uo \hh[s_ ij_djz
aZ\h” Jue iheghklvx jZajmr_g hklh\u dZf_gguo kljh_dbc\pbKiyhevah
"ey kh”™_j"Zgby kdhlz Z ihlhf ijbreb \ g_]h”ghklv b “ey wlbo p_e_«

>helh_ \j_fy kqblgémkgbdZdbo ~Zgguo h khklhygbb jbhgkdf
$FLSHQWMNMULRhKIkh\_Ikdhc =jmabb g_| h2"DdhDilr D@ GBS @

\ ] \uehle_gZ “"\mof_Iljh\zZy kZfdlb[jD’d VWXL RXHOGHQVWDF

kzf_ @ Dhevfzg ijb\h”~bl wlb "Zggu_ b \ [he__ .iR@PH Q@ O@mI[edfdZpt
ijb\_"~ gZ bgnhjfZpby h \ueh\_ _"bgbgguo _\jhi_ckdbo hk_Ijh)

iha”“gb_ ]lh~u k fZkkhc |_eZz hl ~h d] b “ebghc hl ~h

< ] wa@bZdkl™ijbgbfZl_ev 1Zgq_gdh K K \udmibe hklZldk
aZ\h~"Z b gZqgZe jZ[hlu ih _]h \hkklZgh\e_gbx H”gh\j_f_ggh [ue ¢



ijb\e_q_gb_f hiulguo ju[Zdh\ aZgbfzZ\rboky jZg__ g_e _]Zevguf
ihbfdz b jza\_~_gb$t VWKXIYZBh azZ]lhlh\dZ ijhba\h”"bl_e_c [ueZ gZc
\Ihjzy iheh\bgz fzy ijZzdlbg_kdb bkdexqzZxsb_ \hafh ghklv ihbfdb
\brZ < 11 ih*h[gu_ jZ[hlu gZ Jbhgb g_ gBE\hMkedkibla
g_h[oh”~bfuo kj_"kI\ wlkYydbuk eh\Z hk_Iljh\uo \ ] hklzZz_Iky mghb

Eh\ hk_ljh\uo ijh\h”beky k_Ilyfb hdheh azZdjuluo rexah\ \h”hj.
Ihib k fZy “h dhgpZ bxgy < h[s_c keh ghklb [ueh \ueh\e_gh
hk_1j8 IXHOGHQ\RWDP KGBEKIXWM \hajzZklh\ >Lj_gde_j b *j @ Z I
b h~bg kzf_p k_\jx]b WIib ~Zggu_ k\b~_I_evkl\mxl h [|Ihf
aZj_]mebjh\Zgghklv klhdzZ b ij_djZs_gb_ az\h”kdh]h \hkijhba\h’
i_jbh~ hk_Iljh\u_ \ Jbhgb khojZgbebkyv

Lzdbfh[jzahf ihiuldb \hkklZgh\e_gby ihimefphlhqbke *ZHgh]h
_\jhi_ckdhgh VWXWLRZelbckdHFhSHYBHUWUIk_Ijh\ \_"mlky \ [hevrbg!
_\jhi_ckdbo kljzg ]1~_ h[blZeb wlb \bru < Jhkkbb wlhl \hijhk gZ r
azZiZkh\ hk_Iljh\uoDzkhe¢kdhf [Zkk_cg_ hkh[h]h bgl_j_kZ g_ \uau\.
kKh\f_klgu_ jZ[hlu k ihevkdbfb bobdgghj&hhzdpbih dZg¥Z R(4ULMQEFKXV
:g]jZim ijblhd ljb]hkb VWS> H[FODY UX VRHESRMRBREVOKXDW
YRIJURJKEDOAMRB R HW WD KWPRNOS YVHDKPN USISOHBRMNBRGBIROQLOD \

EDOW RWWHNMLWPRP KW Pf@krlZ[u ju[h\h”~guo jZ[hl hklZxlky ggagZqbl

fhlml ~ZIv hsmlbfh]h j_amevlZIlZ

Ebl_jZImjz
‘jlxobg ? G Hk_ljh\u_ Wdheh]by ]_h]jZznbg_kdh_ jZk
nbeh] _gby Bak jKnjlkdh]h mgb\_jkbl_1Z k

;_jJ] E K Juf[u ij_kguo \h® KKKJ b khij_~_evguo RhzZg L
:G KKKJ k

=Zebfh\z > G lhih\bq > IZgZ]bhlhiheh O kvd__\ B
l[j_~\Zjbl_evgu_ j_amevliZlu bkke_"h\Zgby bklhjbg_kdhc >GD dhk
Zjo_heh]lbg_kdbo izZfylgbdh\ >bgZfbdz kh\j_f_gguo weclukbckl_f \
<k _jhkk GZmqgq Dhgn hiI\ J_~ :kvd__\ B < B\Zgh\ > < DZaZgv

Dm~_jkdbc E : Hk_Iljh\u_ ju[u Hg_"kdh]lh b EZ~h kdh]h
Hg_ "kdh]lh ha_jZz b bo ohayckl\_ggh_ bkihevah\Zgb_ K[ gZmq
\ui k

Dm~_jkdbc E : Ijhfuk_e hk_Iljz \ EZ*h kdhf ha_j_ bkl
Ju[h\h”kI\h b ju[heh\kI\h < k

FZjlb < X ;bheh]lby b ipHFU8H&WKWLR jghf fhj_  Ahhe
@mjgZe I \ Kk

FZjlb < X Kbkl_fZlb@éh]by[fhmkkdh]h hk_1jZ dz\dZakdh]h
Q_jghlh fhjy Ahhe @mjg | \ K



GbgmzZ G R :lezglbq_kdbc hk_1j j_db Jbhgb L[bebkb &
k

lh"mrdzZz K ; |IhbfdzZz ZleZglbq $kdHgH QhkH U B24 X KIdR f
ha_j_ G Zoyg [xee eZ[hjZlhjbb bolbheh]bb BGWSXDH « K
Lbobc F B G_f_pdbc hk_Ij\ Jbhgb Ijbjh~Z z | k
Lbobc F B Bkke_"h\Zgb_ ju[gh]h ohaycklI\Z j Jbhgb b 1Z
ihkljhcdhc |brjhweZgipjdhb Ba\ hl* Ijbde Bolbhe E [ | \
Lj_gde_j B < l1Zgqg_gdh K K =h]bz”~a_ L = QZj

<hah[gh\e_gb_ jzZza\_"~ _gby dheob”kdh]h hk_1jZ gZ FiZzhglgdmiggk Ijt
ijzdl  Dhgn <GBBJ ©OK_evigdhohayptk\h*klI\h \hafh ghklb jZa\b
gZmqgh_ h[_ki_q_gb_ bggh\Zpbhgguo |_ogheh]bd}Zdlhd®2hgh_ "~mg:
k_glyl[jy ] <GB&J

QZebdh\ ; = :leZglbq_kdBELBHYWHWLRj_~ JZkk L K
l[jhfukeh\uju[u KKKJ F Ibs_ijhfba”zl k

SUWANXNKLQ ( 1 OHFVHL 3 2Q WKH VWDWXV RI $
(XURS$IPLEHQVHDQBGWXRIUW K $PHIH WU R[YUISGBIOXV,FKW K\R O
6SHF ,VvV 9RO3

$FRODV 0 / SRTXHSOR & 5R XOHWDKO K D VHR PKROQLGV
WHFKQLT X%YRORJ\ DQG &RQVHUYDW L R@ LRSIH\@ K H/U MINRXSUBLCRY 6
%\3 :LOQLBRFKDUGVHHUYHWUVFKEDXNVEOSULQJIHU S

%DUDQQ&NRRIMPLN - 3DVW DQG SUHVHQW GLVWULEX
LQ 5XVVLD DQG SUREOHPV LQYROYLQJ LWYJV UHVWRUDWLRQ
$FLSHQMHW VW LQ (XURSH O®HSULG %RO ,QVW (VS 2FHD
1 S

%LRORJ\ DQG &RQVHUYDWLRQ$RLSMQY HXNURE XDKIRE6 W )
UMQLRQ RI (XURSHDQ DQG $W 6D QDGR F/RPKIDIHER % H (Y H ¥\
.LUVFKEDXPVV@SULQJHU SS

%LUVWVHL@GHWW - 'H 6DOOH 5 0R O$IFIXSOHHDQV HIG HQW
VSHFLPHQV D ZDUQLQJ QRWH IRU UHFRYHU\ SODQV %LRO &

%URQ]L 3 &DVWDOGHORV VL 5& DMK B XIGLHVONRU BFD® D C
VW DWW HR [ XUR S H DEF I6SNHDQMHHR QY XMDR% LRORJ\ DQG &RQVHU Y
(XURSHDQ BWXSIHERBU VWXULR»\:LOQLBRFKDUGIVBHUYHW

.LUVFKEDXI®PVVOSULQJHU S

%UXVOp - 4XLJQDUG -3 %LRORJLH GHV 3RLVVRQ\
IDYRLVLHU 7HF HW 'RF 3DULV S

&DVWHOQDXG - 6WXUJHRQ ILVKLQJ ODQWZIRQWLBW

FHQWXU\ LQ WKH *DURQQH,@DW.LR ®RIG BRBGVIODVNBDDWLR (
BWXUSARRHQVHU VWX(GBLB%ALOQLBRFKDUG V¥HUYHWUVFKEDXP
- *HVVOSWULQJHU S



&KDVVDLQJ ZHUNWWH 1 'XIIUDLVVHIQQ\3&TXg\HUUHE
3DODHRJHRJUDSKLF SDWWHURORR! BQEWRRQWRHUYDWLRQ RI
$FLSHQVHU VWXUWYGR 3%\ :LOGLRWFKDUGHV%HUYHW UVFKEDXP
*HVVQBISULQJIHU S

'"HEXV / +LVWRULF DQG WHEISEWVE LU VINKKHD XIRR URMK R+
%DOWLF VHD 3URF ,QWHUQIS6WXUJHBRVOWREBRPDFRZ 91,52

S

'"HEXV / +LVWRULFDO FKD QB IHQW HHQ G WML IS RS DI
VLIH ,Q 6WRNVYHRQGVWIRYLDU WUDGH ZRUNVKRS 3URFHHGL
2FWREHU LQ %RQQ HGV %LUYRCHAIRD® -$ % DKADWV BR Q.DQ VH
1 S

'"HVWHHUVHW 1 )LUVW DUFKDHR]JRRORJLNIMXUUGR Q)
$FLSHQVHU RWERE®®RY LQ )UDQFH &5 3DOHYRO 1

'"HVWHHUVHW 1 :LOOLRW 3 (PHUJLQJ TXHVWLRQV IU]
SUHVHOFHSRQVHU RRUUDPRKXY - $SSO ,FKWK\RO S

'"HVWHHUVHW 1 3DJpV 0 %URVVH / TRRLD&G %H UK
3 6SHFLILF LGHQWLILFDWLRQ RI WKH H[WLFW SRSXODWLRQ
DQDO\VLV IURP ERQH UHPDLQV -DVU8EEF g WDYUHLU %EU O HY/ %)l
*URXDUG 6 &ODYHO % HGV $UFKpRORJIIAK\GXR ORIVNRIX &
+RPPDJH DX[ WUDYDX[ GH -HDQ%HWUVHW W 91 DW DUCH.FR QU HV
GIDUFKpRORJLH HW GTKYVWRLSH $3'&% $QWLEH

'"HVWHHUVHW 1 $QFLHQW VWXUJHRQ SRSXODWLRQV L
UHPDLQV IURP SUHKLVWRULF WLP X% MR@RWMKBIQKL ZRQNHQ W
(XURSHDQ BWXIHERBU VWXULR»\:LOQLBRFKDUGIVBHUYHW
.LUVFKEDXPVV@SULQJHU D S

'HVWHHUVHW 1 'LVFSAIPSMQRIUSBRLAVBXQIVRU RJQXLQF
$FLSHQUHABDQLL%LRORJ\ DQG &RQVHUYDW LREF IR HQ K/ HI/L XMWR S

(G 3\:LOQLEBRFKDU'GIVX¥HUYHWUVFKE DR VBEHWQJIHU E
S

*DUUEBRRY 0 $ B5REOHV ) GH OQNWSHLWU({Q B5R U GIEWL
5XLHHMYyQ & S5HMY® 0 $QDO\WLV RI PLWRFKRQBAUNMHWQQG R
PXVHXP VWXUJHRQ VSHFLHV LQ WKH *XDGDOTXLYLU 5LYHU 0

*HVVQHU - 6SUDWWH 6 .LUVFKEDXP 3 +LVWRULFD
$FLSHQVHW @& XWIR ILVKHU\ LQ WKH 1RW WH NRHFX\D @ G *IHW P DAL
,Q %LRORJ\ DQG &RQVHUYDWLR@GFRISMXWHHUXVRSHBR 36W XU J
‘LOO(LRMRFKDUG VI¥HUYHWUVFKED¥RVOSULQJIHU D S

*HVVQHIW QGW *)UHGULFK ) /XGZLJ $ .LUVFKEDXP
1RUGKHLP + 5HPHGLDWLR®FRE §QOD) R RROWVWDIAHR QULYHU E
DQG ILUVWQURNROWY\ DQG &RQVHUYDWLBG LFSIHW® K H U XWRSHIRG



(G %\ LOQLPBWFKDUGIVHUYHWUVFKEDXPVV@BULQJHU E

*LOEHUW & 5 $WODQWLF DQG VKRUWQRVHG VWXUJH]
RI ,QWHULRU %LRO 5HSRUW 'HFHPE&BU(/ SS

(OYLUD % YBOPRGY/KRHEYQYL] - 5HFRUGHG GLVWULEX
$FLSHYWHKWLR LQ WKH ,EHULDQ 3HQLQVXOD DQG DFWXDO
+\GURELRO S

JHUQI@BNVXLHU 9 $FLSHQVHU VWXULRSDLQD *RENGD
UHJXODWLRQ DQG ILVKHU\ DV IDFWRUV LQ VWRFN GHFOLQH |

+ROULF - .LQJHOEDFK 5 6RNRXFRSHQ V HADMWIHIQR Y
,Q +ROULF - HG 7KH (XUREHD®HWD I DWKIOWILQ:LHVEDG K
-DULU , .OMAHWNEG &YLMDQRYLU * /HQKDUGW 0 3RS

RI WKH (XURSHPRL YMQMHB RIGRXRI MRKH *LUR QG H, QV WoLIRID\RGW IV
&RQVHUYDW LLRRS R D @ 63 X8 BIIQR®/U VW X(GL B4\ LOQLBRFKDUG

'"HVWAHH U Y HWUVFKEDXRNVOSULQJIHU S

.LQ]JHOEDFK 5 7KHLSMROWHARPWXUDRR(XURSH =HLWVF
gNRORJLH XQG 1DWXUVFKXW] S

.LUVFKEDXP ) :XHUW] 6 :LOOLRW 3 7LHGHPDQQ 5
$ %DUWHO 5 *HVVQHU - B3UHUHTXHVLWHV IRU WKH UHVV

$FLSHQVHUQBGWXKH RV D OV LR \WWEBK KR QLEH WRDXULRQ &DUPRQI
DO HGV %LRORJ\ FRQVHUYDWLRQ DQG VXVWDLQDEOH GH:
&KDSWHU S

.ROPDQ@KH (XURSHD G NYSXQMHUQV Y X¥HIRRY JEALR OR J\ DC
&RQVHUYDWLRQ RW XUKHHFRSHRVHDIQVA X(GL B\ LOQLBRRFKD UG
"HV\HUYHWUVFKED¥XRVOSULQJIHU S

.ROPDQ 5 .DSXVWD $ ORU]JXFK = +LVWRU\ RI WKH
ODNH /DOGRICLRORJI\ DQG &RQVHUYDWLBOLBSKOPMMXWXLR $GDQ 6
%\3 LOQLBWFKDUGIV¥HUYHWUVFKEDPVVGOGBEULQJIHU D S

.ROPDQ 5 .DSXVWD $HVWIOEEO SV J RI $RLCSH@W HE
R\ULQRKXVY QFKWWFKLOQQ QURMRIE DQG &RQVHUYDWLRQ R
$FLSHQVHU VWXUWYGR %\:LOQGLFRRWFKDUGHV¥HUYHWUVFKEDXP

*HVVQESULQJIHU D S
.ROPDQ 5 =DUNXD = (QYLURQPHQWDO BRDSHO\NRWQ
VWXULRSDZQLQJ LQRUL*MHRW BIR (OHFWURQLF - RI 3ROLVK

JLVKHULHYV Y , VVXH KWSS ZzZZ HMSDX PHGLD SO



IDVVDOH * &URX]HW 3 *HVVQHU - B5RFKDUG (
FRQVHUYDWLRQ UHVSRQVHV IRU \BRH$WODMLF DO OWKQ GBRQ H

S

IDVVDOH * %pJXHU 0 B5RFKDUG ( $Q RYHUYLHZ RQ
SDVW GUF@UIMIWRORQ\ DQG &RQVHUYDW LR® LFSIHW ¥ H U XWRSHLIRQ
(G 9%\ :LOQLERFKDU'GIV¥HUYHWUVFKEDYNVVOSULQJIHU S

IXGZLJ $ 'HEXV / :LUJLQ , %HQHFNH 1 -HQQHFN
-5 3LWUD & :KHQ WKH $PHULFDQ VHD VWXUJHRQ VZDP HDV

IXGZLJ $ OBXDDPBMPRVHI®YHUGR ( 6WXUJHRQ LQ ,EF
SUHV,QQWeLRORJ\ DQG &RQVHUYDW L RKF LRSIH\W K H/ U XWUNRYFUBLORD6 \6 W )
3 :LOQLBRWKDUG VX%HUYHWUVFKEDXRNVeSUWLQJIHU S

0DJQLQ ( 5HFKHUFKHV VXU EQLR &RV WH ROHVA B K&S W ML
VWXULRSFRVHIU R [\ ULLQ\NERKKKIMOROL SHVP VH U 15001 Y HWFGI Q S W DW LR Q
+\GURELR® $SSO

0DJQLQ ( %HDOXOLHX * (WXGH PRELSKHRPWHINURTVUH. G
OLWFKLOO GX 6D L GW L/DHKQUHHWOVBIMX GGHRON *LURQGH /H 1DWXUD

OHDGRZV ' &DOO + B6WDWXV 5HYLHZ 5HSRUW RI IL
1IDWLRQDO ODULQH )LVKHULHV 6HUWHWH2 FPPWIREHUR | 3 U R WSHSF W H

3DDYHU 7 $ FRPPRQ R US$EFWSHDOWHED WARMDIKLIKW QL Q (V V
ZDWHU Rl %DOWLF VHD B6WXUJHRQ 4XDUWHO\ S

BWDQNRYLUG $ 7KH SDVW DQG IXWXWH ®LRORIVJIBIE
&RQVHUYDM (RORBHWASFEWSIHQMRQ VW XGLB%\:LOQLBRMD WG
'"HVWAHH U Y HWUVFKEDXRNVOSULQJIHU S

5RFKDUG ( /DPEHUW 3 ORGHOOLQJ,® K% LRGRAIV HD €
&RQVHUYDWLRQ RI WKS$IF SHRVHHDIQVNGUURN RIQO @ LRRF KD U G
'"HVWAHHUVHYW VVOSULQJIHU S

7LH®EDQQ 5 OROO . 3DXOXV . 6FKHHU 0 :LOOLR
.LUVFKEDXP ) $W ODXPLBH QMWHXIFYB@MWIRU RPPHQERXY IHPDC
VXFFHDIXO LQ (XURSH 1DWXUZLVVHQVFKDIWHQ

':DOGPDQ -5 5HVWRUQQHURVWRULR / LQ (XURSH
$FLSHQVHU RLW MWFKK OO H[SHULHQFH LQ 1RUWK $PHULFI

S

':DOGPDQ - &RQVHUYDWLRQ DQG UHVWRUDWIQRQ RI
%LRORXRRIYEHUYDWLRQ RI W KHF SHR/HIIQV GWKNEL B RIQO @ LR W
S5RFKOUGHVY%HUVH VYV 6SUHQ S

'LOOLRW 3 5RXDXOW 7 3HODUG 0O OHUFLHU

UHSURGXFWLRQ RI FDSWLYH HQG D Q% FAISHHEQ W HULREADNILRG/SIHFQ
5HV



‘LOOLRW 3 &DVWHOQDXG - +LVWRULF D8& LRSHHU/HLLH
VWXWQ BUDQFH VXUYH\V UHJXODWLRQV UHDVRQY PRURGRBD
DQG &RQVHUYDWLRQ RI WHH S QRIS H D\OW B\ BR 24\R QO G LR W
SRFKOUGHV%HUVHW VVeSUWLQJIHU S

'LOOLRWUVFKBDMXM )UHHFKPDQ FRRSHUDWLRQ 7KH NI
VXFFHVV Rl SUHVHUYDWLRQ DQG UHVWFULBWQR B DRNCMKAMVR(
VLIQLILFDQFMWRUJRREHUWVXHIRI\ DQG &RQVHUYDWLRQ RI \
$FLSHQVHU VWX{UERM\:LOQLBWFKDUGIVHUVHWVVO®BULQJIHU

S

'LOOLRRRXDXOW 7 %UXQ 5 3HODUG 0 OHUFLHU
ILVK IURP *DUR@ QB LRIWRLIQ DQG &RQVHUYDW LR@ LRSIHWY K H U IR
/ (G 3%\LOQLBRFKDUGVHBHUVHW VVOSULQJIHU D S

'LOOLRRRXDXOW 7 %UXQ 5 WHODDBREM WHKBDHKP
%XLOGLQJ D EYRIRSHQWRBNJWHXQEBLRORJ\ DQG &RQVHUYDWLF
BWXUSHRHQVHU VWXGLR%\ :LOQLBRFKDUGIVHUVHWHVVQHU
6SULQJHU E S

'LOOLRARFXDUGV(VWHHUVHWVVOQHIWLUVFKBDXRPDW LV WK
IXWXUH IRU (XURSHDQ VWXUJHRQ" ,Q %LRORJ\ D$FGE SSHRQAHU
VWXULR (G % \:LOQLPWFKDUGIV¥HUVHWHVVO®BULQJHU F

:LSSHOKDXVHU * 6 $WODQWLF VWXUJHRQ LQ WKH 8
ODULQH 5HVRXUFHYV

KWWS 7Z7Z7Z PDLQH JRY GPU VP$HWWD Q@ RHAXPHEQQMWIM JHR C
*20 S5HJLRQDO &RQVHUYDWLRQ 30DQ SGI




M>D
IHEMQ?GB? IJ?BFMS%RGGH K:FHD < IHLHEK J?<?JK:GLH<
D:D I?JKI?DLB<GUCHKH; KHOJ:G?GBBHJ:AGHH;J:ABY

EHKHK?<UO JU;
F_IZevgbdh\Z D <

N_~_jZevgh_ =hkm”ZjkI\_ggh_ ;x~" _lgh_ GZmqggh_ Mqgj_""_gb_ ©c«

bkke_"~h\zZl_evkdbc bgklbIml ju[gh]h ohayckI\Z b hd_Zgh]jZznbb?& N

ih ju[heh\kNmWHOM@LUWR

*(77,1* 0267/< )(0$/(§1 7+( 352*(1< 2) 6(; 5(9(57$176 $6 $
3520,6,1* :$< 2) 35(6(59,1* 6$/021 %,2',9(56,7<
OHWDOQLNRYD . 9

6XPPDBHYHUVLRQ RI VHFRQGDU\ VH[XDO FKDUDFWHULV
+XVR KXVR [ $FLSHQVHU UXWKHQXV ZDW UHKNLYQHGD U@ L5X
DQDORJXHV Rl WHVWRVWHURQH P HSWKROMRIODMRN W hBR®RE D (
PHWKRGV ZKLFK ZHUH XVHG IRU REWDLQLQJ VH[ UHYHUVDC
WUHDWPHQW ZDV QRWGDNVWKHWKDIQQ QL@HIRIHH VK WUHDWPHQ
FDOFXODWHG LQGLYLGXDOO\ GHSHQGLQJ RQ ZDWHU WHPSH
YDULDQW WKH VH[ UDWLR ZDV DSSUR[LPDWHO\ WR RU V
LQ WKMURRPQRU DW WKH 73 GRVH LQ RLO RI PJ NJ RI IHHG
IHUWLOL]DWLRQ RI IHPDOHV VDOPRQ ILVK GXULQJ VHY\HUDO
IHPDOHV VDOPRQ ILVK LQ WKH .UDVQRGDAHDYQHG . WAL BOHQIX
\HDUV ,Q WKH .DOLQLQJUDG UHJLRQ WKH ILUVW JHQHUDWLI
WUHDWHG ZLWK DQGURJHQV

.H\ ZRUBWYHUVLRQ Rl VHFRQGDU\ VH[XDO FKDUDFWHU
PHWK\OWHVWRMWHSURRISHR @HWW RIIVSULQJYV PDLQO\ IHPDOF

<\_ A gl_\_jkZglBHYHUMbBRGQZs gb_ d ij_"g_fm khklhygbx ZIz
kzfhd [m”msbo j_\_jkzglh\ jZa\blb_ ]hgZ” ijhbkoh”bl q_j_a ki

de_Ihd \ gZijZ\e_gbb jZa\blby k_f_ggbdh\ ihke_ b iZjZee_ _evgh k ’

dZzd ke "klI\b_ wlh]lh j_12jU0HY D UHBIEEZIR Qgb | 1Zjr"Zphe f 7
ithargyy aZzdezZ~dZ hjl]zgZz b azZzf_"e_ggh_ _1h jzZa\blb_ J_\_jkZglu
ih ]h~ru gZ ehkhk \uo ju[Zo iheh\u_ ijh*mdlu dhlhjuo I
| g _gb_ g _kdhevdbo gajhckhh\ad kg | khojZzg_gby "bagb j_ \ _jkzZglz
bg\_jkZghu hkh[b gZoh”ysb_ky \ ijhp_kk_ i_j hij_~ e gby \g_

ijbagzdh\ bf_xsb_ \ khklz\_ h”ghc b Ilhc "_ J]hgZ”~u |_klbdmeyjgm:
]Jhgz~u \hafh'gh P2 mgkZgluhemqgzxl \h \k_f Fbj_ k bkihevah\Zgt
\k_Th klz~z h[jz[hlZzgguo khhI\_Ikl\mxsbf kihkh[hf ju[ > @ Mk



j_\_jkbb \lhjbgguo iheh\uo ozZjzdl_jbklbd ijh\h”~ylky k ]h~rz >
ihlhfkI\_ kzfhd k ]lhrz > klhys@ \\jg&y p_evx jZ[hl y\ey
bkihevah\zZgb_ f_Ih~h\ ihemqg_gby bgl_jk_dkh\ bg\_jkzZglh\ \ |
gZijbf_j "~ey ihemqg_gby IjbUGRNOWOK®IH Nbgeyg”by >ey fgh]bo \
hibkZgu keh'gu_ ] _g_Ibg_kdb_ kbkl_fu Ob” bkmjiégggumqkkilheh\u
ojhfhkhfzMfgh]bo ihalhghgguo b [_kihal\hghqgqguo fhe_dmeyjgu_ Ihg
ijhbkoh”yl \ ojhfhkhfguo kljmdimjZo b h[hagZqg_gu jZaebqby
ihke_"h\zZl_evghkl_c¢c mqgzkldh\ \ >GD ihéh\VkbxojhémRbagifgdh\ m
jul ih~ \ha”_ckl\b_f kl_jhb”rguo ]Jhjfhgh\ m _ ~Z\gh bkihevamxl b
f Ih™ ~ey ihemqg_gby Ijbiehb”h\ m ehkhk_\uo \b”h\ ju[ bkke_"h
jZaebgguo \b~h\ ju[u > @ \ Ihf gbke 7URXMOK&EDHT _ ©
Nbgeyg”bb k p_evx dhff_jg_kdh]h lb&mevahuZghyameviZlu dzgz”
mqgzgufb ih”rI\_j"~Zxl |I_hjbx n_ghlbibg_kdhc j_\_jkbb iheZ m ehk
ij_~eh  _ggmx gZ hkgh\Zgbbabdenkd¢pflygbhy nzdlhjZz h[gZjm _ggh]h \i
gZ\ugb @ "hf >hgzZev~khghf Jh[_jlhf > _evibghf D_eeb FZd G_ce
=jhm\k ]Jh m > @ dhlhjuchil_kzfgzZlkdykzZfpm \ ihdhe_gbyo b kljh]
k<ojhfhkhfhc HIkmlklI\b_ 1Zdbo jZaebgbc m kzZfph\ ihalhey_ | bo
j_\ _jkzZylhd _\_jkZglu ihemg_ggu_ ba h[uqguo kzZfhd ehkhk_c
ih\_~ _gb_ k\hcklI\_ggh_ kzfpzf qglh h[mkezZ\eb\Z_Iky khhI\_IklI\mj
ijhp_kkzfb \ bo hjl]zZzgbafzo b ih”I\_j'~Z _ |ky [bhobfbqg_kdbfb
\uiheg_gguwfb @ \ bb\hg ]h*m < gzZklhys__ \j_fy pme_ba\_klgh
jZ[h!l ihk\ys_gguo JhjfhgZevghc j_]meypbb \lhjbgguo iheh\uo i
Bkihevah\zZgb_ j_\_jkzZglh\ iha\hebl jZajZ[hlZlv gh\u_  f_It
[bhjZaghh[jZaby bolbhp_ghah\

P_evx jZ[h[uehih\ur_gb_ wnn_dlb\ghklb ju[h\h*kI\Z azZ kq_l
ij_bfms_kI\_ggh kzfhd [_a bkihevah\ZgdbyfuhjavgWwebzglb _f_Ih” h\
ihemqg_gby j_\_jkzZglh\ k mq_Ihf ijb'bag_ggh]lh bo bkihevah\Zgby
g_j_klh\uo k_ahgh\ "ey ilgemqilgihykhiz ij_bfms_kI\_ggh kzZfhd \
debfZlbgq_kdbo h[eZklyo Jhkkbb IThemqg_gb_ ihlhfkI\Z hl j_\_jkZg
Jhjfhgh\ ij_bfms_kI\_ggh kzZfhd *h

FZI_jbzZe b f_lIh~<bdé&byab k ihklZ\e_ggufb aZz*ZqZfb ihemqZeb j
kzfhehkhk_\uo ju[ k bkihevah\zZgb_ f kbgl_Ibg_kdbo ZgZeh]h\ Zg
jZ[hlu hljZzgbqb\Zy dhebqg_kl\h gZ\bpkXgkihdlba ijh*mdlib\guo hkh[_c
dzd ijhba\h”"bl_e_c \ukhdzZy hieh”hl\hjyxszZy kihkh[ghklv ki_jfu j_
m ehRhlo_ju[ > @ m nhj_eb klZevgh]heh\h]h ehkhky
ihemq_gghc iml_f k_e _dpbb ba ]Jhklbebpdhc nhjfu nhj_eb eZ”h k
nhj_eb ba j o ©BroZg?2 Q_jgh\bpdhc h[eZklb gZ MdjZbg_ \ jZaguo
Jhkibbb gz Mdjzbg_ \ ohayckl\_ gZ ha K_eb]_phiglbdypdi&dewgh fj_
debfzl_ \ g_j\Kjlhkhghf ohaycklI\_ \ i ;hevrhc MIjbr DjZkgh”Zjkdh
km[ljhibq_kdhf debfzl_ \ \ugZkl&hdi\h ohayckl\_ ©ljb[j_"gh



DZebgbg]jZz~"kdktb hl[igld i_j_oh”~ghf hl fhjkdh]h dhghdfgj gdgbvghfm
debfZIm gZ Emjolgfkdhf ehkhk_\hf ju[haz\h”_ FmjfZzgkdhc

km[ZjdIbg_kdhf fhjkdhf debfzl_ \ AZihewjpZklghfgohaybkh\_  ©Broz
Q_jgh\bpdhc h[ezZklb MdjzZbghudhyling_glgdgvghf debfzl_ Khhil\_lk
|Z[ebpZz < Jhkkbb m ehkhk_c j_\_jkbx \lhjbgguo iheh\uo ijbagZq
Zg™jh]l_gh\ b ihlhfkl\h hl j_\_jkZglh\ ihemqgzZeb]} iJgdht™m ijh\h”"beb
ih ke_"mxsbf ko_fzZf I|Z[ebmiany hkkigith\eghc ijbgpbi j_\_jkbbxiheZz

h[jz[hldZ ehkhk_c ZgzZeh]zfb |_klhkl_jhgzZz k ihemqg_gtlfhj \_jkz
j_\_jkzZglh\ ih ~bzZ]ghklbg_kdbf \g_rgbf ozjzdlzjikkliljbdbiZzgb_wlZ

j_\_jkzZglh\ OO k h[uqgufb kZfdZfb IDIO ihemgZamay bfms_kl\_q
kzfhd OO IZ[ebpZ klhe[_p |Z[ebpZz

LZ[ebpZKo_fZ wdki_jbf_glh\ b j _amevlZlu \ebygby kbgl_Ibg_kdbo
gZ lhgZ™u jul
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Nebl_evghklv h[jz[hldb dhf[bdhjfhf k ]hjfhgzZfb g *df @_gZgZehzhpikhhldb jull
]hjfhgzfb jZkkgblu\Zeb bg”b\b mZevgh ih dZ ~hfm \b m ju[ \ aZ\bkbfhklb |
dhgljhe_ khhlghr_gluefhheh\ [ Jbgh]_g_a hkms_kl\eye =hjrdh\ K : > @



J ameviZlu b h[kmGbd@mhlh \f rZl _evkI\Z \ ] _ghf kzfhd g_ i
glh e _]dh ih~I\_j°AZ Iky \uoh”hf \ ihlhfkI\_ j \_jkzglh\ ij bfms_|
1Z[ebpZ

LZ[ebpZ <uoh” kAf\ ihlhfkI\_ j_\_jkzZglh\ \  hl \k_]h ihlhfkI\Z ¥
i\ _jkzglz

<ZjbZglu j_\_jkZglh\ klZevgh]lheh\h]h ehkhky i ; MIljbr DjzZkgh”

chz el vp gt~ [z oz ]\
<uoh” kZfhd \

c

c

<ZjbzZglu j_\_jkZglh\ nhj eb g\o ©ljb[j_"gh_2 DZebgbgl]jZ"kdZzZy

=h" U FL | FL | + FL | Dhgljhelv

<uoh” kZfhd \

c

c

c

ljbf_gZgb_ ghf_j \ZjbzZglz j_\_jkzZglz ®ZFijbd]jdhjfz f]FL d] dhjfz f]LI d]

dhjfz rbnj j_\_jkzglZz kzZfpzZ ba kzfdb hQ®O fm dhebqg_kl\m \ujZs_gguo ihlhf
\ZjbzZgl_ jZ[hIlm g_ ijh\h*pebf_Foel_klhkl_jhg gZ ]bgh]_g_Ibg_kdhc nhj_e
bkihevah\Zeb h~rgbo b I_o "_ j_\_jkZglh\ bkih®wahhZeb jZaguo j_\_jkZglh\ dZ ~u

HAgbo b I_o "_ j_\_jkzZglh\ bkihevah\Zeb g_ fahghW\imeppgZk!
LzZzdbf kihkh[hf ihemqgZeb ihlhfkI\Z hl j_\_jkZglh\ ba kzZfhd m klz
km[ljhibg_kdhc ahg_ Jhkkbb b m nhj_eb \ ;Zelbb
>ey ijhlghaz \uoh”zZ j_\_jkzZglh\ ijb h[jz[hld_ h[ugghc fh
| _klhkl_jhgz bkihevah\Zeb ]bklheh]bgq_kdb_ f_Ih”u bkke_"h\Zghb
br _glbnbdZpbb j_\_fkEgih\bamZevghc hp_gdb \g_rgbo hkh[_gghkl_
\'i_jbh” khzaagby > @ Wdki_jbf_glu ijh\h~"beb gZ ha K_eb]_j \ D]
DZebgbg]jz®*kdhc h[eZklb \ AZiheyjv_ b gZ MdjZbg_ dhgkmevlbj
\Ilhjbgguo iheh\uo ijbagZdh\ m nhj_eb \>hgéZhhXbnbkjfi@h\Zgby
j_\_jkzZglh\ g©pgd jk_dkmZevgmx? klzZz*"bx jZa\blby \hajzZklzZgb_
h[f_gZ ijb nhjfbjh\Zgbb ]hgzZ” m j_\_jkZglh\ jbkmghd yley Iky
azdhghf_jghklvx nhjfbjh\Zgby bgl_jk_dkh\ b j_\_jkZglh\ ey \k_c
debfZlbg_kdbo hd2dkIMdjdbgu > @ L_fi jhklz 1zd _ ba
ba hiulz ih kjz\g_gbx k dhgljhe_f b \ ihlhfkI\_ j_\_jkzZglh\ azZ kq_|

> @ jbkmghd
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Jbkmgh®gl_gkb\ghklv ihlj_[e_gBpkmghdjbjhkl kZfhd nhj_eb
dbkehjm kK] ~g f ih jZaguf j_]bhigiBfkI\Z j_\_jkZglh\ nhj_eb \
m klZevgh]lheh\h]h ehkhky bdjZibirklhc dhgljhevguo ju[ \ \hajzkl_
nhj_eb \ f§Z ]jZff “b\hc fZkkuG<O Ijb[j_"gh_ DZebgbg]jzrkdzy
ju[u \ qgZk ih f_Ih~m Kljh]lhgh\Z G K h[eZklv
> @

ljb ihemqg_gbb j_\_jkZglh\ \ bo ]hgZ”Zo gZ[ex"Zeb fhjnheh]bc
\bamzZevghf mjh\g_ ijbqzf j_\_jkby ]JhgzZ”~ \k_]""Z dzhmkdbev'dplefZ
gZijZ\e_gbb jbkmgely ilbbemqg_gby j_\_jkZglh\ g_h[oh”bfh

GZgbgZzZlv h[jZ[hldm fheh”b ]hjfhghf \ bg”bnn_j_glguc i_jbh:

aZ\bkbfhklb hl \b”h\hc ijbgzZ”e_"ghklb ju[u \ukgblu\Zy kjhdb
Jhjfhghf hl hieh”~hl\hj_gby bdju \ azZ\bkbfhkfb jtdgmykembros kb
j_\_jkzZglh\ b ]_g_Ilbqgq_kdh]h ijhbkoh ™~ _gby h[t_dlh\ h[jZ[hldb qbl
Abdb_ hkh[b b ij

Kjhdb h[jzZz[hldb Zg”~jh]_gZfb g_ ~he gu [ulv/ggwr> ®Z "mk

=hjfhg “hau b kihkh[u h[jZ[hldb ju[u ZelZd[jZKpHdb gZmizZ gt
\ jZkI\hj_ ]hjfhgz dhjfe_gb_ ~b_lhc k ]Jhjfhghf [_a “hklmiz _kl_Kkl
\h~h_fZ b 7] hij_~_eyxlky \ aZ\bkbfhklb hl \b”h\hc ijbgzZ”~e_"ghl
kh~_j"Zgby ju[ ih gZr_fm kihkh[m > _"h@zglky mgghhfhg_
khfZzlbg_kdh]h b ]_g_jZlb\gh]h jhklZ fheh”b ihke_ i_j_oh”Z ebqbg
ijb kihkh[_ dhjfe_gby dhjfhf k ]Jhjfhghf > @ h~gh\j_f _ggh k k
kbimZpbc ijb kZfuo hilbfZevguo mkeh\byo ]b*jhobfijluqukdhiaukh”
fhlml dhe_[ZIvky hl f] 1hjfhgZ gz d] dhjfZz m g_dhlhjuo ehkhk
gZ d] dhjfz ~ey [_kl_jZ ba \lhjh]mhlihdhe fpgRlkjfhgZ gz eblj \h”™

f] JhjfhgZ gz eblj \h*u 7"ey g_dhlhjuo j&[LFKK® L 8Dbatebub
h[jZz[hld_ fheh”~b ehkhk_\uo ju[ Zg”jh]_gZfb \ gZqZe_ h[jZ[hldb g_
dhjfe_gby jZkkgblu\zxl \ azZ\bkbfhklb hl fZkku \ujZsb\Z_fhc
hilbfZzevghc |_fi_jZImju \h?u ij_\urZy ghjfzjdagu_jldkmgWhz kq_l
\ukhdh]h wg_j]_Ibg_kdh]h h[f_gZ m [m"msbo j_\_jkZglh\ ihlj_[ghk
\hajzklzx!l 1jb ijbf_g_gbb kihkh[Z hlI[hjz<] \l_jjKBgbjmilihfm ehdmk



> @ kZfpu ju[ [ueb \uy\le_gu k \ukhdhc kl_i_gvx ~hkl
kh\iz~_gb_ j_amevlzZlh\ ]bklheh]bg_kdh]h bkke_"h\Zgby ©ke_iuc
]_ g _Ibg_kdbo bkke_~h\Zgbc \ ;_eZjmkb > @ M ihlhfkI\zZ j_\_jkZ
] _ghfz lhevdh kzZfhgd bOBij " ey | \uoh” lhevdh kzfhd \ ihlhfkl\_
j_\_jkzglh\ fh gh djbhdhgk_j\bjh\Zlv “ey khojZg_gby ]_ghfh\ kzZfh
hnhjfe_g izZl_gl \ khz\IhjkI\_ k X : Ijb\_a_gp_\uf kjhd ~_ckl\by iz

] >@ < DZebgbg]jZz"kdhc h[ezZklb [bhfzkkz kzfhd hl wdki_
ij_\ukbeZz lhggm hl gbo ihemqgbeb hdheh p_glg_jh\ bdju \ dh
|Z[ebpZz

LZ[ebpZ J_amevlZlu ijhba\h”?kl\_gghc ijh\_jdb f_Ih~Z ijb ihemqg_g
kzfhd Ij_olh~h\bdhwta_fieyjh\ j_\_jkZglh\ \ g\o ©ljb[j_"gh_?2

| hdZaZl_eb Dhgljhev Hiul
<u b\Zgb_
KZfhd rl
KZfph\ rl
H[sZy fZkkZ d]
< |hf gbke_ kZfhd |d]

KZfph\ d]
Kj _~gyy fZkkz d]
Dhebqg_klI\h bdju e _"bgbggh
Bkihevamp\_ "~ ggu_ f_Ih”bdb [Z[ebpZ lh\Zjgh_ ijhba\h

ehkhk_\uo yleyxsboky ihlhfklI\hf j_\_jkzZglh\ fh gh ihklzZ\blv g.
hkgh\m \Bhbfhfm bkdmkkI\_ggh_ \f_rzl_evkl\h \ ghjfZzevgh_ jZ
bkihevah\zZgb_f Zg”jh]_gh\ ywuweaw&Z_I\iphbgguo iheh\uo ijbagzZzdh\ k
kqg_|I m\_ebq_gby wg_j] _Ibg_kdh]h h[f_gZ m ju[ \ j_amevlZ|_ Zgz
kbgl_Ibq_kdbfb ZgzZeh]zfb |_klhkl_jhgzZz dzZd gZb[he__ ©wdhghfgu
j_ZebaZpbb hkh[b \ keh 'guo khlkdxnggliogmikeh\byo : ijb kdj_st
ihemqg_gguo j_\_jkzZglh\ k ]J_ghfhf kzZfhd k h[uqgufb kzZfdZfb ihe
ij_bfms_kI\_ggh kzfhd

AZdexq_glbkihevah\zgb] \juykzZglh\ bf__| rbjhdb_ i_jki_dlIb\u
khojzgylv ]_ghf kzZfhd \ djbh[addklhys ac "djbhdhgk_j\Zpbb ycp_d
aZjh™ur_c bkihevamy djbhdhgk_j\Zpbx ki_jfumgdphkgglevMguo
n_ghlbibgq_kdbo kzZfph\ bf_xsbo ]_ghf kzfhd Djhf_ wlh]h bkihev
h[e_]lgbl ihemqg_gb_ Ih\Zjghc nhj_eb k ij<hefA*rZgb\ufirkicdhki_]Jhe Il
beb ih”"jhs_gguo kidAfhédh\ j_\_jkzZglh\ \ _kl_kI\_ggu_ \h”~h_fu |
ihemqg_gbb \f_rzl_evkl\Zz \ ] _ghf kzfhd g_ ijhbkoh”bl Ijb jzZzajz[hld
[bhjZaghh[jZaby bkg_aZxsbo ihimeypbc jZaejipguo ijb~bh jujguH
ko fzf> @ klzg_| j_Zevguf [ukljh_ \hkklZgh\e_gb_ f_klguo ihi
ju[ azZ kq_l| kzZhhkfdh\ j_\_jkzZglh\ Bo fh'gh bkihevah\zZlv ~ey \h



A_liZ*bjh\Z\rbo ihimeypbc “jm]bo \b”h\ ju[ k ijbf_jgh\dbghcdjbd
kKi_jfu j_\_jkZglh\ k bkihevah\zZgb_f f_Ih~h\ Zg”jh]_g_aZ beb ]bgh
mqg_Ilhf pblhiezZzafZlbqgq_kdhc fZl_jbgkdhc gZke_"klI\_gghklb bkihev
\hkklZgh\e_gby mljZqg_gguo ihimeypbc
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F_1Zevgbdh\Zz D < b Ijb\_a_gp_\ X : Kihkh[ ihemqg_gl
bkihevam_fuo j_\_jkZglh\ m ju[ Ijb\_a_gp_\ X : 1Zl_gl gZ bah[j
azZy\dz « ijbhjbl_1I bah[j_l|_gby Zij_ey ] azZj_]bkl
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Kljh]l]Zzgh\ G K Wdheh]lbg_kdZy nbabheh]by ju[ F F=M][

%HQHIV 8VH IRIPDOW DQG WULSORLG VDOPRQLC
&DQDGD %XOO $TXDFXOWXUH $VVRF &DQ 1 S

%HQHI\ 7 - 7KH SK\VLRORJ\ DQG EHKDYLRU RI1 WI

S



%BHQHI\ 7 - 8VH RRLBWHVUOQDEWALELSDOPRQ 6DO
DTXDFXOWXUH LQ 1HZ %UXQVZLFN ,&(6 - 0DU 6FL

%KDQGDWL+EJD 1DJDKOPDDNDPXUD 5ROH RI HVW
FKDQJH Rl +RQH\FRPE *URXSHU (SLQHSKHOXV PWIUXFD RQ LIV
(QGRFULQREHRSIWHPEHU &DYWHOQRIY LBRV/BILQM L H V

%KDQGDWLIDNDPXUD 6H[ UHYHUVDO RI DGXOW
WH] WK ,QWHUQDWLRQDORGB\PSROABMSR/MHAEWK (QG &DVWHO
L QWHUQBEIVVLIWH XML HV

%UXQQHOOL -RVHSK 3 &UDLJ $ BWHHO *DU\ + 7
DSSDUHEBWDWHHG GLVSHUVDO OLMYWHHEEO PEUUBLHE RZQ WURXW 0

3K\ORJHQHWLFV DQG (YROXWLRQ S
&KRXUURXW ' &KHYDVVXV % 'HYDX[ $ -DODEHU"
UDLQERZ WURXWHBWQBY]EWLRQIRI LQGXFHG KHUPDSKURGLW
'HYOLQ 5% +. OF1HLO 7 ' ' *URYHV DQG ( 0 'RQDC(

Rl D FKURPRVRPDO '1$ SUREH FDSDEOH RI GHWHUPLQLQJ
2QFRUK\QFKXV WERRZ\WVFKD$TXBW 6FL

'RQDOGVRQ * 0 +XGPWBOWUROBA[ )LVK ZLWK3DUWLF
6DOPRQ&DBY - )LVK $TXDW &FL

*RUVKNRY 6 $ HW DO 7KH 5DLQERZ 7URXW 7KH S
VSRQVRUHG 6\PSRVLXP KHOG DW WKH ,QVBMLMDON B JR |6 § RX\DF

BHSWHPEHU (G %\ * $ *DO/® Q&HBH B RRWMN\RD P S
"-RKQVWRQH 5 G6LPSVRQ 7 + <RXQJVRQ $) :KLWFI
VDOPRQLGY FXOWXUH 3DUW ,, 7KH WBR)RW H Q'S RX DVEHK] CBM-XYUHJ V

-RKQVWRQH 5 6LPSVRQ 7 + DQG <RXQJVRQ $)
FXOWXUH $TXBFEXOWXUH

2NDGD + ODWXPRWR + <DPD]DNL ) )XQFWLRQE
IHPDOHYV LQVURKQERZLSSRQ 6XLVDQ JDNNDLVKLS%XOO -DS ¢
3DGRD ( 2EVHUYDWLRQ XOWHULXVHV VXOOD G

PRGLILFH SDU OCDGPLQLVWUDWLRQGCKRUPRQH IROOLFXOL
% IFRRUSKRVYV

BOXNYLQ $0 OHWDOQLNRYD .9 .RVWRXVRY 0O *

7KH ILUVW H[SHULPHQW WR REWDLQ VH[ UHYHUVHG UDL(

RI %HODUXV ,Q /HQJ\HO 3 -“®OD' 9*\DHRUFXODQYERQ WHFK

DQG RXWGRRU V\VWHPVY +DQGERRN %DVHG RQ WKH SUHVHQ

LQ 9LOQLXV /LWKXDQLDP ROVHDUFK ,QVWLWXWH IRU )LVK

,UULJDWLRQ 6PUYDV S
7KRUJDDUG * + &KURPRVRPH VHW PDQLSXODWL
+RDU : 6 5DQGDOO '- 'RQDOGVRQ (0 HGV )LVK 3K\VLF

%HKDYLRU DQG IHUWLOLW\ FRQWURO $FDGHPLF 3UHVV 1HZ
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HP?GDB JU; B J?QGUO J:DH<
ljhgbgZ = B DhjylbgzZz G X
N_~_jZevgh_ ]J]hkm~ZjkI\_ggh_ [x~"_lgh_ gZmqgh_ mqj_""
<k_jhkkbckdbcbhkxmgyh\zI|_engkdbtm!| bjjb]Zpbhggh]lh ju[h\h~kI\Z N:
<GBBJJLGURELNBQ®®WH{
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$66(660(17 2) ),6+(6 $1' &5%$:),6+(6
3URQLQD *, .RU\DJLQD 1 8

J_axf_lj_~eh _g gZ[hj |I_klh\ dhlhjuc iha\hey_| h[t_dlb\gh
Z~ZilzZpbhggu_ \hafh ghklb ]b”jh[bhglh\ iha\heyxl "bZ]ghklbjh\ZlI
l1zd”_ \_klb mkdhj_gguc k_e_dpbhgguc hl[hj ]b”Ajh[bhglh\ gZ bffm
ljbf _g_gb_ 7~Zgghc f_Ih*hj&Zhghbbl kjhdal\h~bl_e_c¢ “blufb ih\urz
wnn_dlb\ghklv k_e _dpbb ih ijh*mdlb\ghklb b bffmgghc mklhcq
wibahhlbg_kdh_ [eZ]hihemqgb_ ohayckl\Z

Dexq_\u_ ke\Z j _gqgu_ jZdb nbabheh]bq_kdh_ khklhygb_  bf
] _fZlheh]bqg_[lbbcdhobfbg_kdb_ pblhobfbqg_kdb_ ihdZazZl_eb

6 XPPDUKH VHW RI WHVWV SURSRVHG LW DOORZVRNR REI
DTXDWLF RWKH®@mMS WR/ GLDJQRVH GLVHDVH DQG DOVR WR DFFt
IRU LPPXQH UMW VDNSEORHDWLRQ RI WKLV PHWKRGRORJ\ NI
LQFUHDVHYVY WKH HIILFLHQF\ RI VHOHFWLRQ RQ WKH SBRGXF\
ZHOIDUH RI WKH HFRQRP\

.H\  ZRUGQYVKHYV FUDZILVKHYV SK\WVLRORYLFIX® PVWR QO/R.
ELRFKHPLFDO F\WRFKHPLFDO LQGLFDWRUYV

ljb \ujZsb\Zgbb jzZza\_~_gbb b k_e_dpbb dmevib\bjm_fuo ]Jb"jl
dhgljhev khklhygby bo a”hjh\vy \ k\yab k ijh[e_fZfb \hagbdZx
bffmgbl_1Z dmevib\bjm_fuo h[t_dtklI\bh4t ¥HbhIibqgq_kdbo \ hkh[_g
| _fi_jZlmju kh~_j Zgbx fbg_jZevguo \_s_kI\ b I ~ b [bhlbg_kdbo

Kms_kl\mxsb_ kbkl_fu f_Ih”h\ hp_gdb khklhygby a”“hjh\vy “b\
"ey ihcdbehl_jfguo ]Jb”jh[bhglh\ 1Zd dzd |_fi]JpZlmjZablelh ]dg kdbh
1ZjZf _lju f_gy_Ilky \ aZz\bkbfhklb hl mkeh\bc kj_~u Bkihevam_fu_ \
f ITh~u hp_gdb g_ ~Zxl bkq_jiul\Zxs_c bgnhjfZpbb h f_IZ[hebaf_ b

kbkl_fu keh gu [jm~h_fdb b fghlhaZzZljZlgu ><bofZg F
F _Ih"bgq_kdb_ mdzZazgby ih hij_~ e _gbx mjh\gy _kl_kI\_gghc j_
bffmggh]h klIZImkZ ju] K_jimgbg b "j @ HI _evgu_ f_II

dZjlbgu khklhygby a”hjh\vy ]b”2jh[bhiyitrhgNethdbekfzy hp_gdZ j_



jz&\  km”y ih “hklmighc ebl_jzZImj_ g_ ijh\h~blky \h\k_ Djt
bkihevam_fu_ \ ju[h\h”kI\_ Z I_f [he__ \ jZzdh\h”kI\_ g_ iha\hey
a“hjh\vy h[t_dlh\ Zd\ZdmevIimju ijb bag_ggh

P_evx "~Zgghc jZ[hlu y\ey |Iky kha”rzZgh\ kdklZzdu jbalhisbo
khklhygby ]b”rjh[bhglh\

< oh”_ bkke_"~h\Zgbc [ueb ijhZgZebabjh\Zgu kms_kl\mxshb
nbabheh]bg_kdh]h khklhygby b bffmggh]lh klZImkzZ “b\uo hJ[t.
wdki_jbf_glZzevgu_ jZ[hlu ih hij_"~_ e _gbx ]_fZlheh]lbg_kldbo
bffmgheh]bg_kdbo ihdzZzazZl_e_c¢c m ju[ b j_qguo jZdh\ ~ey hij_" e
f _Ih~h\ ijb 'bag_gghc hp_gdb |Ijb \u[hj_ ihdzZazl_e_c fu jmdh\h”k
hkh[_gghklyfb bamqgqzZ_fuo ]b”jh[bhglh\ <Z ghc az”~Zq_c ijb wlhf
h[sb_b o0zjzdl_jgu_ "ey WxZrfZhlhbabheh]lbqg_kdb_ izZjzf_lju hkh
f 1Z[hebafZ b nmgdpbhgbjh\Zgby bffmgghc kbkl_fu gZ jEAguo n
fheh”b ~h \ajhkeuo hkh[_c¢ <Z guf yleyehkv ijhke_"blv nbabheh
i_jbh”u ih~]lhlh\dbapdh\dd_ khaj_\Zgby ]Jhgz~ b I »

Ba [hevrh]h fZkkb\Z ~Zgguo gZfb J[ueb hlh[jZgu gZb[he__
ithdzazl_eb bf_xsb_ gZ gZr \alJey”™ i_jki_dlb\m ijbf_g_gby "ey
bffmgheh]bqg_kdh]h khklhygby Jb”jh[bhglh\ ijb dmevib)dput\Zgbt
mkeh\byo b ijh\_~_gby k ]b”?jh[bhglzZfb ie_f_gghc jZ[hlu Djhf_
ihdzazl_e_c fu jmdh\h”~kl\h\Zebkv |_f qlh[u h[t_f bkke_"h\Zghbc
"hklZlhgguf b g_ \ukhdhazljzlguf < Ih _ \j fy klZ\beZkv azZ”"Zq.:
mkehylov bkke_~h\zZgby k”_ezZlv dhfie_dk ~hklmiguf ey ijZzdlbq_
f_Ilh"bg_kdb b nbgzZgkh\h b ~“hklmiguf ~ey bgl_jij_IZpbb ijzdlbq_
mkeh\byo ju[h\h”"guo ohayckl\

< j_amevlZl_ ijh\_*_gguo bkke_"h\Zgbc gZfb hpghgggu ke_
ihdZzazl ébfZlheh]bgq_kdb_ bffmgheh]bg_kdb_ b [bhobfbqg_kdb_

= fZlheh]bg_lkdb[he_ _ bgnhjfZlb\gufb ba gbo y\eyxlky

™ ihdzazl_eb ]_fhihwaZz

™ e_cdhpblzZjgZy nhjfmezZ ju[ b ]_fhpblZjgZy m j_qguo jZdh\

M]g_|_dbfhihwmaZgu[ ijhbkoh”bl ijb ih]jZgbgguo khklhygbyo f_"~
iZlheh]b_c dh]rz z~ZilZpbhggu_ f_ozZgbafu gZoh”ylky gZ ij.
hjl]Zgbafz ijb  ]bihdkbb bglhdkbdZpbyo gZjmr_gbyo wdhe
bgn_dpbhgghc b g _bgn_dpbhgghc gbjh™u[jZz@h\dgb) [eZklguo
wjbljhb~rgh]l]h beb fb_ehb”gh]h jy*"Z oZjzZdl_jbam_| gZgZeh aZ[ht
]hf_hklzaz ]b~jh[bhglh\ \ke_~kl\b_ qj_af_jgh]lh ij_kkZ hdjm Zxs_

ragZmjyg <Zorbgyg KZibg WIlbg]_gh\beb@ qlRu imkl
khhighr_gbx aj_euo b x\_gbevguo nhjf djZzkghc b [_ehc djh\b fh gt
k[ZeZgkbjh\Zgghklv we _f_glh\ kbkl_fu bffmgbl_IZ
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Jbkmgh&jZ\gbl _evgZy hp_gdZ wjbljhihwaz djhkkZ ©1_ljh\kdbca b

M fheh”~b jwjbljhihwa jbk b | bgl_gkb\g__ qg_f m ijhba
bgl_gkb\ghklv djh\_I\hj_gby \eby_ | k_ahg ]h*Z \_kghc \ i_jbn_
h[gZjm b\Z _Iky [hevr_ x\_gbevguo nhjf ih kjz\g_gbx k hk_ggbf i_jl
jZaebqgby \ khklz\_ djhhbjbagufb k_e_dpbhggufb ]Jjmiizfb ]Jb~jh[tL
dihkkh\ \ k\yab k ]J_|_jhabkhf hif_qZ_Ilky g_ lhevdh [ukljuc jhkl
wjbljhihwaZzZ ih kjZ\g_gbx k bkoh”~gufb nhjfZfb

Hkh[h_ agZq_gb_ fu ij_"&_ ddhpdbeBpgmc nhgfphdbhglh\
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Jbkmghd& _ahggu_ baf_g_gby \ ejhadhdigihd gu[h\h~*ghc ahgu



E_cdhpblZjgZy nhjfmez bf__| [hevrh_ “bZ]ghklbg_kdh_ agz
ex[uo baf_g _gbyo \ hj]J]Zgbaf_ ijhp_glgh_ kh” _j"Zgb_ h”gbo \b"h'
m\_ebqgb\Z_|ky_bebzmiky aZz kqzl m\_ebqg_gby beb mf_gvr_gby ~ji
e _cdhpblZjghc nhjfmeu fh'gh km~blv h nbabheh]bq_kdbo baf_g_
jZaguo klzZz~byo hglh]l_g_azZz b z"ZilZpbhgguo \hafh 'ghklyo hj]
\hagbdgh\_gbb b oh”_ iZlhghgblgkZ dW Jé_\i Kfbjgh\ b 7]
\l1Zg~beh\ bGY @kgh\Zgbb j_amevlizlh\ fZzkkh\uo ZgZebah\ dj
aZdexqg_gb_ h \hafh ghklb “bgzZfbgq_kdbo baf_g gbyo \ khklZ\_ €
dzd ghjfZevghc j_Zdpbb zZ~ZilZpbbdpmhplaigpugjrkii ju[ ijb baf_g._
mkeh\bc kj_"u

GZfb \uyle _gu jZaebgby \ khhlghr_gbb jZaguo nhjf ] _fhpbl
rbjhdhiZeh]h b “ebgghiZeh]h j_qgguo jZdh\ ijb baf_g_gbyo mkeh\k
g_"hklzlhd dZevpby \ \hA_ b ih\ur_gbljZkh" bj"dgbjply\ \uau\zZxl
mf_gvr_gb_ "“heb ]jZgmehpblh\ b \hajzZzklZgb_ hlghkbl_evghc "t
] _fhpblh\ <_jhylgh ijb dhfi_gkZpbb ijhbkoh”bl ~_]jZgmeypby ]jZc
kh~_j"bfh]lh ]JjZgme \ ] _fhebfnm |Ijb ljZgkihjlghlf kHevyk&]jXmajEkpdb It
gZ nhg_ kgb _gby nrZzlepdjEgmehpblh\

;bhobfbg kdb_

™ kh~ _j"Zdps _]h [_edZ b njZdpbc

™ kh~_j"Zgb_ ]Jexdhau

™ kh~ _j"Zgb_ dj_ZlbgbgZz

™ kh~_j"Zgb_ fhg_\bgu b 7]

™ Zdlb\ghklv jy*Z n_jf_glh\ :EL :KL SN DD b #j

:fbghljZgkn_jbajw x|l dexg_\mx jhev \ h[f_g_ \_s_kI\ h[t_~bgy
p_eh_ [_edh\luc m]Je_\h”guc “bjh\hc h[f_g b pbde ljbdZj[hgh\uo d
KZfkhgh\Zz @ Mqgblu\Zy bkdexqgbl_evgmx jhev wlbo n_jf_glh
de_Ildb bogaddkliw\p_e_khh[jZzagh bkihevah\zZlv \ dZq_kI\_ [bhobfbq
nbabheh]bg_kdh]h klZImkzZ b debgbqg_kdh]h bg”bdzZlhjz klj_kkh\h]
jZa\bl_f klj_Kldpbb beb z~Zilzpbhggh]h ijhp_kkz
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Jbkmghddib\ghklv :KL ijhba\h~bl_e_c jZaguo \b”Ah\ ju[ h[hbo ih

cevimfbgku\hjhldb hljz zZxl km[kljZlgmx h[_ki_qg_gghklv Z
ijhp_kkh\ hjlZzgbafz b gZijyieZzkdbfl kdh]h h[f_gZ >hey Zev[m
khhi\_IkI\_ggh Jeh[mebgh\ y\eyxlky hp_ghqggufb djbl_jbyfb
\hafh'ghkl_c b “bag_klhcdhklb hj]jzZzgbafz evimfbg g_ “bn
g_ih\j_""zggmx wg”hl_ebZevgmx \uklbdm Wlh JeZ\guxc [_eh:
dheehb”~gh_ hkfhlbg_kdh_ b hgdhlbgq_kdh_ ~Z\e_gb_ dhlhjh_ j_
jZk\hjbfuo \_s_KkI\ gq_j_a &ZijjHe¢ju =_evnZg”" b@j

cevimfbg IjZgkihjlbjm_1 [bebjm[bg ]hjfhgu f_|Zeeu \blZfb
\Z'gmx jhev \ hfebaf_ ebib”h\ imlzf k\yaulZgby "bjguo dbkeh!l b |
jZkI\hjbfhf khklhygbb \ iezaf_ WIh h~gzZ ba ijbgbg ihg_fm ]bi_je
ijb ]bihZzev[mfbg_fbb K\yaulZgb_ Zev[mfbgZ k ]hjfhgZfb j_]mebj
ieZaf_

NjZdpblyeh[mebRghklZ\ey | khlgb ku\hjhlhgguo [_edh\ dhlhju
i_j_ghkqgbdzfb n_jf_glzfb dhfie_f_glhf b bffmgh]l]eh[mebgzfb |
]Jeh[mebgh\ h[ugqgh y\ey_ |ky ke_~kl\b_f ih\ur_gby bffmgh]eh[meb
iblzgb_ b \jh ~*zggu_ bffmgh”_nbpdlalvihgd™ _gb_ mjh\gy ]Jeh[mel
djh\b \ke_"kI\b_ kgb _gby bo kbgl_az \ i_gq_gb Ijb g_njhlbqg._
dhebqg_klI\h kgb Zadkwhlbgb [_edZ q_j_a ihgdb >Fmobg LZj__\Z
< evlbs \Z @

Mjh\_gv Jexdhdji\b y\ey |ky fy]Jdhc dhglZglhc ]hf_hklZazZ m
lh\ur_ggh_ kh~_j"Zgb_ Jexdhau \ djh\b k\b”_I|_evkl\m_I| h[ bgl
]lebdh] _gZ i_g_gb eb[h h[ hlghkbl_evgh fZehf bkihevah\Zgbb
ihgb  _ggh_ __ kh” _h[Zlhg jiZgbziZzkh\ ]Jebdh]_gZ i_q_gb eb[h bgl
bkihevah\Zgbb ]Jexdhau IdzZgyfih hafZgbatx kh”_ j"Zgby Jexdhau \
km~yl h kdhjhklb Zwjh[gh]h hdbke_gby __ \ IdZgyo hj]JZgbafz ijb 1



bgl_gkb\ghklb fh[bebaZpbb Jebdflojgh\ibg gb > Dhghizlh\
<Zkbev_\ b *j @

S_ehqgqgZy nhkndlzZzzZZ2babjm_1 ijhp_kk hls_ie_gby nhknhjhj]
hklzldzZ hl hj]J]Zzgbqg_kdbo “hghjh\ :dlib\ghklv SN ku\hjhldb djh\b q
h[kljmdlb\guo aZ[he_\Zgbyo i_gq_gb ohe_klZa_ ]_izZlbl_ hkl_hfzZ
\h\e_drbo \ iZlheh]bq_kd&kciighpgv b dhklgmx IldzZzgv <h fgh]b
kh~_j"Zgb_ s_ehgghc nhknzZlZau m\_ebqgb\Z_Iky g_ azZz kq_I| f_oZ
\uk\h[h " _gby \ djh\v b k\yaZgh k g _cjh]_gghc beb ojhgbqg_kdhc
GbadzZy beb 7~z _ g_hij_"_ ey fzWN adibgglyiZivijB ] _iZlhe_glbdmey
N1 9g_jZpbb >Pu]lZg_gdh b 7j ; _j_ah\ Dhjh\dbg @ F_o
g_vyk_g ij_"ihez]zxl qlh bhg f_~b dhgdmjbjm_1| k pbgdhf az f_klh
glh \_~_1 d j_adhfm iz~ _gbx zZdlb\h&Mphh JFihglEZknz\aBhbggh _
aZ[he_\Zgb_ kd_e_1Z oZzZjzdl_jbamxs__ky ba[bjZl_evghc g_"hklZIt

Gzfb hlf_q_gZ h[jzZlgZy dhjj_eypby Zdlb\ghklb n_jf_glzZz k fz
fh gh bkihevah\zZlv \ k_e _dpbhgghc jZ[hl_ kf]lbthiRhbhiglZfpZz DKy
\brhki_pbnbgghklv n_jf_glZz GZfb mklZgh\e_gu jZaebqgby Zdlb\ghl
]b”rjh[bhglh\

Dj_Zlbglydey Iky dzZlzZ[heblhf fzZdjhwj]lbg_kdh]lh h[f_gZ ij_Dbf
fur_qghc IdZgb Dj_Zlbgbg h[jZam_Ilky \ i_q_j¢Bgbafu\ihgalXiyb b\a
khklz\_ fhgb Hldehg_gby mjh\gy dj_ZlbgbgzZz hl ghjfu dzd ijz\b
gZjmr_gbb nmgdpbb ihg_d beb \ukhdhc fur_qghc 2Zdlb\ghklb
baf _g_gbyo fur_qghc IdZgb \dexqgZy fbhdzZj®» >FZjjb b *j
<Zkbev _\ @

:dlib\ghklv dj_Zlbgdbgdduhld_ djh\b \ iZj_ k ihdzZzazl_e_f dhg
dj_ZlbgbgzZ y\ey_Ilky bgnhjfzlb\guf "bZ]ghklbqg_kdbf |_klhf ijb jZae
yley |ky hljz  _gb_f gzZijy _gghklb wg_j]l_Ibg_kdh]lh h[f lyz \ fu
Zdlb\ghklb n_jf_glz \ ku\hjhld_ djh\b ozZjzd!l_jgh ~ey fur_qghc “bk
ke ~kI\b_f Ijz\fu i_j_hoezZ ~_gby beb i_j_]lj_\Zgby OO EHNY bg
DO ;jZmgrl_cg X $+% @

Ohe_kl_jhlez\guc klbjhe kbgluabjb\higufilgZkli\m_| \ “bjh\hf
h[f_g_ kbgl_a_ iheh\uo ]hjfhgh\ O@heblkKIlfbjh2 'h[_ki_qgqb\zZ_| klZ[be
de_lhqguo f_f[jZzg \ rbjhdhf bgl_j\Ze_ | _fi_jzZImj >Kfbjgh\ b *j

<Zkbev_\ b ~j @ qlh hkhihgathehz gifgdewjl]Zzgbafh\ d dhl
hlighkylky ju[u b j_qgu_ jZdb

IhdzZzazl _eyfb ]hf_hklZazZz ozZjzZdl_jbamxsbfb jZagu_ klhjhgu
gZfb ijbagZgu ke_"mxsb_

Zdlb\ghklv n_jf_glh\ i_j_ _Zfbgbjh\Zgby :EL b :KL
SN
dhgp_gljZpby ]Jexdhau

dhgp_glg¥yphe_ kl_jhez

X X X X



Mgblu\Zy [ukljmx Z]]exlbgZpbx ] _fhpblh\ keh ghklv 0jZg_gby
] _fhebfnu j_gguo jZdh\ [bhobfbq_kdb_ bkke_"h\Zgby "ey hl[hj
ie_f_ggh_ y~jh fh gh himklblv b ijb eZ[hjZlhjguo bkke_"h\Zg
] fZIlmébqg_kdbfb ihdZzazl_eyfb b KPD ebahkhfZevgh]lh dZIbhggh]h |
Bffmgheh]lbq_Kkigb”_eyxlky pblhobfbq_kdbf f_Ih~hf ih Kk
pblhobfbg_kdhfm dhwnnbplbgimkhfR®Dgh]h dzZlbhdghlkl[hed&Zo
djh\b ju[ b ]_fhpblZo j_qguo jZdh\ \ j_Zdpbb k [jhfn_gheh\uf kbgbf
NZ]lhpblha y\ey |ky gZke_"m_fuf g_ki_pbnbqg_kdbf b nbeh]
nZdlhjhf bffmgbl_1Z >;Z \Qdhlkld_\bg Exlbgkd&cKPD g_n_jf_glgh]
ebahkhfzevgZ]ihhgghl]h [_edZ \ g_cljhnbezZo djh\b hljz zZ_1 i
\hafh ghklb nzZ]hpblh\ ih gZdhie_gbx \ukhdhpblhlhdkbggh]h d:
ebahkhfZo >1b]Zj \kdbc GZ]lh_\ FZabg] b "j @ H

f “\bAh\u_ jZaebgby KPD [dzI®&dgahahkhfZo jbk

2,5

: =
L.5

|
0.5

0

YEIIYHUATBIN KapIl 3epKaJIbHBIN KapIl COM
[ ] hidehg_gb_ ag2q_gb_

Jbkmghd&j _"~gbc pblhobfbgq_kdbc hwnnbpb_gl KPD dZlbhggh]h [_
djh\b jZaguo \b”h\ ju]

GZ hkgh\Zgbb fghl]he _Igbo gZ[ex”_gbc aZ KPD jZaebqgguo ]b”"
\u\h” h \hafh ghklb _]h bkihevah\zZgby \ dzZq_kI\_ hp_ghqggh]h
bffmgbl_I1Z b \ dzZzq_kI\_ fZjd_jZ ijb k_e_dpbhgghf hi[hj_ dZjiz b k¥t

Kj_"gbc pblhobfbg_kdbc dhwnnbpb_ gl KPD g_n_jf_glgh]t
dZlbhgghlh [_edz \ ] _fhmpblzZodh)\ qou _ebqgb\zZ_I|ky ijb azZ[he_\Zgt
]lib[dh\hc wibheh]bb jbk
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. hldehg _gb_ . agZq_gb_

Jbkmgh®af_g_gb_ kj_~g_]h pblhobfbg_kdh]h dhwnnbpb_glZ KPD
i>Z\hiylgbklhf aZ[he _\Zgbb

Lzdbt[jzahf ij_"ez]zZz_fuc gZ[hj |_klh\ h[t_dlb\gh hljz Z_
\hafh ghklb ]b~jh[bhglh\ h[t_dlb\babjm_| ~bZ]ghklbdm aZ[he_\Z
mkdhj_gguc k_e_dpbhgguc hil[hj ]b~jh[bhglh\ gZ j_abkl_glghklv K
eZ[hjZlhjguo bkigéec”W\B\b b ]_fhebfnu hkms_kl\ey_|ky ijb bag_c
Z™Zilb\guo \hafh ghkl_c ]b”jh[bhglh\ Wnn_dlb\ghklv f_Ih~heh]bb
\ZjbZglh\

ljhba\h”"bl_eb ihke_ ZgZebaz hklzxlky “b\lufb qlh " _e
k_e _dpbx gZ bffmggmx mklhcqgb\hklv

lh\urZz_1I wnn_dlb\ghklv k_e_dpbb ih ijh~mdlb\ghklb
mklhcgb\hklb

;eZlh~rZjy jZgg_fm \uyle_gbx iZlheh]bb iha\lhey_| khoj
ohaycklI\zZ ie_f_ggh]h klz~Z

Ebl_jZImjz
\lZg~"beh\ = = F_"bpbgkdzZy fhjnhf_Iljby F+ Fk "bpbgZz
ragZmjyg : < <Zorbgyg F A <hajzZklgu_ hkh[_gghklb ekt
ijb Zglb]_gghc kibfmeypbb jo ZgZzZl I <« k
rfZjbg B | | _jki_dlb\u ijzZzdlbg_kdh]h ijbf_g_gby b

nmg”~"Zf_glZevguo bkke_ _"h\Zgbc fZeuo j_]meWnlhjduo*i_QOlbibhh
L +K

;Z_\kdBO Iljh]jghabjh\zZgb_ khklhygbc gZ ]jZgb ghjfu b iz
F_"bpbgz = Kk



;_j_ah\ L L Dhjh\dbg ; N ;bheh]bg_kdzZy bbafbyi_NgjZ]gb
b "hiheg F_"bpbgzZ = k

;jZmgrl_cg @ ? ljhp_kku b n_jf _glu de_lhgak]h GZ2@phzeba

+ k

<Zkbev_\ FfANdIbdmf ih debgbg_kdhc ~“bZ]ghklbd_ [he_ag_
F N <Zkbev_\ ? K <hjhgbg =txE >Dhélgkb+'j k

<Zkbev_\ G <bHxY_ jjdeb djh\hl\hjghc Idzgb \ Zglbl_ehh(j
Lhfkd k

<bofzZg: Kbkl_fguc ZgZeba bffmghnbabheh]bq_kdhc j_Zd
mkeh\byo Zd\Zdmewndjwui _"BIRj©O =+ k

= _evnZg” ; J ljhp_gdh > G FZfhglh\ZH & : =BégAEZgydl
? Rbibeh\z H K Jhev b wnn_dlb\ghklv ij_izZjZlh\ Zev[mfbgZ \
khklhygb _ \hijhkz \ ]h~ m <_klgbd bgl_gkb\giKc |_jZibb

B]gZlh\Zz F K <_evlbs_\ X ? >_|kdEy g_tfijh&h]by

Dhghizlh\ X < Debgbg_kdZy [bhotbdibly “b\hdgulo

FZabg] X : NmgdpbhgZevgZy 2Zdlb\ghklv fhjnheh]bb d
ebahkhf g_cljhnbevguo ]JjZgmehpblh\ * <higlLf_ " ohfkb

FZjjb J =j_gg_j > F emwele <Jh;bhobfby ffIFehkbdZz

tL + kL + Kk

F_Ih~"bqgq_kdb_ mdzZaZzZgby ih hij_~ e _gbx mjh\gy _kl_kI\_gq
hp_gd_ bffmggh]h klZImkZ ju]|

Fbdjydh\ < J :dlmZevgu_ \hijhku bffmgheh]bb ju[ L
ZKi_dlu ju[hohayckl\_gguo bkke_"h\zZgbc \h*hojZiKbebs E GZmdZ

Fmobg G : LzZzj__\Z B ? >bZ]ghklbdZ b e ®f gb_ fhe_ag_

GZ]h_\ ; K DZlbhgguc [_ehd e_cdhpblh\ b _]h agZq_«
mdZaZg6yevgbd %= Kk
Ib]Zj_\kdb@ <A_jgbklu_ e_cdhpblu b bo k\hcklkZz F
KzZfkhgh\zZz F < celxgBgizjlzlzfbghljZzgkn_jZau dzZd bg”*
nbabheh]bqg_kdh]h khklhygby ju]l Alhj_n_jzZl dZgfB”r"Zlkdhc ~bkk
k
KZibg FJ gwbhE ? Bffmggu_ kbkl _fu q_eh\_dzZ & F_"Db

K_jimgbg = = =_fZlheh]bq_kdb_ ihdZaZl_eb zZ~ZilZpbc |
[bhe gZmdebgbg]ljz™+ Kk

Kfbjgh\ : F Debgbqg_kdZy ~bZ]ghklbdZ \gmlj_ggbo g_a
"b\hlguo : F Kfbjgh\ 1Y Dhghi_evdh J I Imrdzj_\ ==K lhklgb
:ljhijhfba~rzl <+ Kk

Pul]Zzg_gdh : Y @mdh\ < B Fykh_~h\ < < AZ\lhjh~gbc
[bhobfby Mqg_[gh_ ihkh[b_ "ey kim~_glh\ £ P'bpbjpkZd¥Zc0 \ rta h\



kQ [hld_w@ ExlbgkdKcB F_IhAu hp_gdb khklhygby bffmgghc k
nzdlhjh\ g_ki_pbnbg_kdhc j_abkl_glghkdb[\ \_| 5b&Zjbb
R \_e \: K Ijhib\hj_gby bffnFfgh&htbpbgZ + K
ODWKH\ ' %OLHIHOG-DQU®BWKNHBWLQH NLQDVH UHOI
P\RFDUGLDO LQIDUFWLRQ FRUUHODWLRQ ZLWK FO:QLFDO (&
+9RO *3
‘X $+% & UHDWLQH NLQDVH LVRIRINHDNG LVERMHBL R KHH

+< +3



M>D
FHINHNMGDPBHG:EVG:Y O:J:DL?JBKLBD:K=zHKED>D:JlI:
D:J:KY&$5%$66,86%(/,2% OB D:JIHD:J:K?<UO =B;JB>H<
Dmjdm[_| >HdZggmd < B Nme]Z G B

P_gljh bkke_"~h\Zgbx \h~guo ]_g_Ibq_kdbo j_kmjkh\ ©:D<:=?2GJ"

JhkmA~ZjkI\_ggh]lh ij_"ijbylby ©J_kim[ebdZgkdbc p_glj ih me
b jZza\_~ _gbx "b\hlguo?@
Obgbkl_jklI\h k_evkdh]h ohayckI\Z b ibs_\hc ijhefndé_Rlydkhbzl ki
(PDV®GVS #PDGERPDXQFLXFYWPMICBADRRR FRP

0253+2)81&7,21%/ &+$5%$&7(5,67,&6 2) )(0$/( *21$'6 2) &$53
&58&,$1 &$BB5$66,86 *, % (M2 $1' +<%5,'6 2) &$53
&58&,$1 &$53
&XUFXEHW * + 'RPDXQFLXH 9 ,

6XPPDUKLY DUWLFOH JLYHV WKH PRUSKRIXQFWLRQDO FlI
FDUS FUXFLDQ FDUS DRWGXKLBEQLEDUBI FWUBDY UHYHDOHG V
LQYHVWLJIDW HIEU H. ¥ K DUSDFRUHB Y LY FHIGUR QR XV W\'S K5 IRH GRR FL\QV AV |
SKDVHV Rl YDFXROL]DWLRQ DQG YLWHOORJHQHVLV +RZHYH!
FUXFLDQ FDUS ZLWK RRF\WH GHYHORSPHQW OLNH WKDW RI
IHPDOHV ZKRVH JRQDGV GHYHOWREKRHRDW R FIEQY W\F VDR EW K RW K HI
RRF\WHV LQ DOO SKDVHV RI WKH WURSKRSODVPDWLF JURZW
HJJV LQ WKH XQILQLVKHG SKDVH (

H\ ZRURW DGV K\EUEGXFRIDEDEBUS RRF\WH FDUS FUXFL

< ju[h\h”kI\_ g_fZeuc bgl_j_k ij_~klz\ey_| hl*Ze_ggZy ]b[jb
fh™ | [ulv bkihevah\ZgZ ey ihemqg_gby ijhfure_gguo ]b[jbrh\ Z 1Z
]b[jbrh] _gguo ihjh~ P _gghklv fghlbo f_"\b”h\uo ]b[jb*h\ aZdexqZ
\ukhdbo imlt*b\guo dzZqg_kI\ b “~jm]bo wdhghfbg_kdb agzZqgbfuc
jh~bl_evkdbo \b”h\

l[jh\_~ ggu_ gZfb bkke_"h\Zgby ih hp_gd_ | _fiz jhklZ
julhijh~mdIb\ghklb ]b[jb~rh\ dzjiz k k_j_[jyguf dzjzk_f \ \haj.
"\moe_Ibhve Idh\ >M@ jMbeb bo ij_bfms_kI\_ggu_ dZqg_kI\Z \hklj_
i _j\mx hg_j_"v \ ijbkihkh[e_gguo \h~h_fZo \ukhdzZy “bag_kihkh]
A nbpblm jzZkl\hj_ggh]lh \ \h~_ dbkehjh”~Z b ihlj_[e_gb_ fZehbkihe
dhjfh\hc [Zau *_lji@z >

Ih ~Zgguf jy*Z Z\lhjh\ “"ey ih~Z\eyxs_]h [hevrbgklI\Z hl*rZe
0ZjzZdl_jgZ bo kl_jbevghklv dhlhjzZy \ua\l\ZgZ g_khhlI\_Ikl\b_f ojhfh

< IZzdbo kemgZyo \ ju[h\h~kI\_ bkihevamxl Ihevdh i_j\h_ ]b[jb
gZau\Z_fu_ ijhfure_ggu_ ]b[jbru ;_kieh”rgu_ dZjihdzZjzk_\u_ ]bJjt



;_eZjmkb iha\lheyxl mijZ\eylv qbke_gghklvx wlh]h klIZ*Z b bkc
i _j_gZk_e_@ghyfvh> @

‘j_Ze jZKijhkljZg& DY VVLENMOhLRRFK ho\ZIlu\Z_1 h[rbj
| _jjblhjbxhl Yihgbb b ~h AZiZz~ghc ?\jhiu < \hklhqghc qZklb Zj_Ze.
hkgh\ghf “~\miheu_ ihimeypbb 2z ih f_j_ ijh"\b" _gby gz AZziz"
ihimepbyo ihkl_i_ggh kgb Z _ Iky b \ j_amevlzZl_ wlhl \b” gZklh ij
]Jbgh] _g_Ibg_kdhc nhjfhc > @ dhlhjZy y\ey_Ilky ljbiehb~ghc > @
bf_xI [hevrh_ koh”kl\h k dZjbhlbihf dZjiz b y\eyxQay |_ljZiehb*gufl

G_khfg_gglzgbfuf \ I _hjbb b ijZzdlbd_ y\ey_I|ky bamq_gb_ ieh?”
dzjiz k dzZjzk_f

P_ev gZr_c jZ[hlu aZdexqZeZkv \ bkke_"h\Zgbb fhjnhnmgdptk
]Jhgz~ kzfhd dzjiz k_j_[jygh]lh dZjzZky b ihemqg_ggh]h dzZjihdzjzk_\

FZI_jbZeu b f_Ih”u

Dzjihdzjzk_\u_ ]b[jb”u i_j\h]h ihdhe_gby [ueb ihemq_gu f_Ilh’
\hkijhba\h”~kI\Z hl kdj_sb\Zgby kzZfhd ihjh~u L_e_g_rlkdh]h jzfq
ihdhe_gby k_e_dplbQl_dhlbvNikQkZfpZib k_j_ [jygh]&aDdAO ¥MYEXNO L R
%0 wjZsb\Zgb_ k_]lhe_Ildh\ dZjihdzZjzk_\uo ]b[jb*h\ hkms_kl\ey
\ujhklguo ijm~Zo Zj*dna@_ luj_oe Hdl\Z]mevguo ijm~Zo \ ihebdme\
dzjihf b jZzklbl_evghy”gufb ju[Zfb ijb g_ij_julghf f_Ih”_ dmevib\bjkl

>ey ]bklheh]bq kkedb'®W\Zigbc 1|hgZ” bkihevah\Zebkv iheh\haj_eu
dZjzZzky b ]Jb[jb~rgu_ hkh[b dZji o dZjzZkhnh[jgbogw Jh\¢pZXhjhc iheh\b
hdly[jy nbdkbjh\Zeb \ "b~dhklb ;mwgZ Kk ihke_"mxs_c h[jZ[hld
f _ Ih~bd_ KIlzZ”"bb aj_ehklb Jag&h khjezkgh j_dhf_g~*Zpbb KZzZdmg
kl_i_gv jZa\blby hhpblh\ ih deZkkbnbdZpbb DZazZgkdh]h > @

J ameviZlu b h[km™ ™~ _gb_

=bklheh]bg_kdbc ZgZeba ]J]hgzZ” ihdZaZe qlh jZa\blb_ j_ijh
h~"gbo Jb[jbrguo kZfhd ijhoh”blndZ2¢dmhbidZhigly dZjim b \uy\be jZag
bgl _gkb\ghklv \ jZa\blbb hhpblh\ Ijh\_~ gguc [bheh]bg_kdbc Zg
dzZjihdZjzk_\uo kzZfhd ihdZaZe jZaebqby \ fZzkk_1_eZ b hlghkbl_ev

<_ebqgbgZ wlbo ihdZaZl_e_c \ur_ m ]JoZ'burgohdhkddhgzallb\Z x|k
dzd m dzjiz I1Z[e

Ba |Z[ebpu \b”gh qlh agZq_gb_ ]J]hgzZ~hkhfzZlbg_kdh]h bg”"_d
hkh[_c ybqggbdb dhlhjuo jZa\b\zZxlky ih Ibim dzZjzky ihqglb \"\h_
]b[jb”rZf m dhlhjuo jZa\blb_ ycphAel khgZejh]iblggh dzZjim \_ebqgbg
wlhl i_jbhr m 7~Zgguo hkh[_c \ kmff_ h[hbo ykludh\ khklzZ\e
khhi\_IkI\_ggh G_kfhljy gZ jZzagbpm \ \_k_ ijZ\h]l]h b e_\h]h ykluc
gbo ijhoh”bl h"bgZdh\h



LZ[ebpZ :bheh]bq_kdZjzdl jbklbdZz kzfhd dZjiz k_j_[j
dzjihdzjzk \uo ]b[jb~h\
<bA ju[u] >ebgZ] FZKKZFZkKZ| <_k | < Kk ykiudZ ]=KB
|_ez Kkf_eZ |IImrdb| JhgZ% iJz\u¢e \ulcijZ\u¢ce \u
JZa\blb_ hhpbih\ m ]b[jbAZ dZjihdZ]ZKv ijdEkBkRYbI d
dZjZkv
&DUDVVLXV
JLEHOLR
dZji o dZjZKkv
JZa\blb__hhpbih\ m ]b[jbAZ dZjihdZjZkv ijhbkohAbl d
dZji Lj
dZji @ZjZKv

Hkgh\gmx fZkkm ]Jhgz”*

dZjZkx

ljbg_f

wlZi_ bo jza\blby

[Z[e

m ]b[jbrguo kZfhd

ihploghgb
\ h[hbo ykludZo g_ bf__|

m kzZfhd dzjzky b dzZjihdzjzky
khkiZ\eyxl hhpblu i_jbh”Z ljhnhiezafZlbh' kdh]kbjklzZ

JbkghdNjz]f_gl ybggbdZ dzjzZky

yghlh

Zd m k.

Zd m k

jZa\l

iheh\uo gdze MNagig h f
[hevrbo jZaebgbc

| Z (



Jbkmghd& \uc yklud ybqghb JbkmghdjZ\uc yklud ybqggbdz dZzj
dzZjzZkv dzZjzZkv
JZa\blb_ hhpblh\didjZikiym JZa\blb_ hhpblh\ ih Ibim dzZjzk

LZ[ebpZljhp_glgh_ khhlghr_gb_ hhpblh\ gZ jZaguo nZaZo ljhnhieZ:

Dhebq_klI\h hhpblh\ gZ jHhghoeddtZldbq_kdh]h jklz

1 ] ] ] ( ?
<b~" KIZ*bly \ZdmhebaZpby _eeh]_g _aZ\ _jr_gbh_j _ahj[pby
ju[u | aj_ehKklb \bl _eeh] g _aZz
ijZ\uc e _\ucijZ\uc e_\ugijZ\uce \ucijZ\uc e_\u¢(
yklud yklud yklud yklud yklugdyklud yklud yklud

A4

JZa\blb_ hhpblih\ m |b[jb "ZjHBKiOWZZEZd m kzfhd dZjZky

dzjzKv ,,, 9

dzji o ,,,9
dZjzZkv

JZa\blb_ hhpblh\ m |b[jb”"Z dZjihdZ]jZkv ijhbkoh~bl dlzd m k

dZji 9

dzZji o , 9
dZjzZKkv

Gh \ Ih"_ \j_fy \ ]l]hgzZz~Zo dzZjihdzZjzk_\uo hkh[_c kh”_j blky
\bl _eeh]_gguo hhpblh\ q_f ycp_de_I|hd \ nZaZo \ZdmhebaZpbb
jZaebgby k\h”Aylky d fbgbfmfm < ybqgqgbd_ mdZaZgguo ju[ [|Zc
\uf_IZggu_ yclpbde nZa_ azZ\_jr_ggh]h \bl_eeh]_g_az ? \ ijhp_Kkl
ijbkmlkI\b_ \ Thgz~Zo j_ahj[bjmxsboky ~_eldh\uo hhpblh\ \ hk_ggkt
k\hbo bkke_ _"~h\Zgbyo F I KlZlh\Zz > @

< hdly[j_ f_kyp_ ]hgZ”~hkhfzZlbg_kdbc bg”_dk mhibllok& *m _f

Z bo lhgZ”™u gZo®kykkyolyZAaj ehklb jbk



JbkghdE_\uc yklud ybqgbdzZ ddjikoghdIljZ\uc yklud ybqgbdZz dZzj
dZjzZkvv dzZjzZkv
JZa\blb_ hhpblh\ ih Ibim dzZjiz JZa\blb_ hhpblh\ ih Ibim dZzji

AgZq_gb_ wlh]h ihdZazZl_ey m ]b[jb*guo hkh[_c JhgZ”~u dh
ZgZeh]lbb k dzjihf g_kdhevdh gb _ b khklzZ\ey_| gh \“"\h_ \ut
jZa\blb_f hhpblh\ ih Ibim dZjzky WIh h[tykgy_Iky [he__ \ukhdhc ¥k
mlb[jbrguo kzZfhd k jZa\blb_f ih ZgZeh]bb k dzZjihf Bo ybqgbdb \ |
,9 klZz*"bx aj_ehklb \ hlebgb_ ]b[jbrguo kzZfhd ©dzZjzZzk_\h]h 1Ibi:
Khhi\_ITkI\mxl9klZ~bb aj_ehklb

< Jhgz”Zo wlbo kzfhd kh~”_j Zlky g_hfghhhgbkazZggub\rb_
\bl_eeh]_g_a \ ijhp_kk_ j_ahj[pbb Kh]ezkgh bkke_"h\zZgbyf : F /

ijm~h\uo kzZfhd dzjiz \ I_g_gb_ j_ijh~mdlb\gh]lh pbdeZ ijbkmlklI\mx!
ljhnhiezafzZlbg_kdh]lh jhklZz \dexqZy nZam _l©?2%lh:\ljhjphhllgbZz
th™\_j]Zxlky g_fghlhgbke _ggu_ gZb[he_ _ aj_eu_ ycp_de |

lihnhiezafzlbq_kdbc jhkl
Lzd"_ g_h[oh”bfh hif_Iblv qlh \k_ ]b[jbrgu_ kZfdb mqzZkI\h\Ze



JbkghdYbqggbd ]b[jb”"Z dZji o dZjzZkv helnjy MkdZMZggu_ we f_glu
ijhr_~r_]h g_j_klZ

HAgh\j f _ggh k kzfdZfb [ueb bkke_ ~h\Zgu ]b[jbArgu_ kZfpu

dhihju_ 1Zd°_ mqzkl\h\Zeb \ g _j kl_ < wlhl i_jbhc m djmiguc
k f ggu_ Zfimeu himklhrzxlky b kiz*Zxpkygljh&nghgglqzkib Jhgz"
\u\h~ghlh ijhihdZ ijhk\_| dhihjh]h 1Zd"_ ijzdlbg_kdb himklhr_g Jb

M kzZfph\ f_gvrbo jZaf_jh\ _s_g_ azZ\_jr_g \u\h”™ ki_jfZlhahb
Zfime \ j_amevlZl_ g_]h hgb \uley”yl ihemimklufb k g_[he
ki_jfzZlahb”h\ HArgh\j_f _ggh ih i_jbn_jbb Zfime jZkiheh _g
ki_jfZlhlhgbb b ki_jfZlkhpbhuyyrdh\ =hgzZ”hkhfZlbg_kdbc bg”_dk dt
aZ\bkbfhklb hl \_kZ hkh[b LZ[e

Kji_"b bkke_ _"m_fuo Jb[jb~rguo kZfph\ \ hk_ggbc i _pihghb[gZjm"
kf b fZzkkhc li kh kl_jbevguf k_f_ggbdhf qglh y\ey_Iky ke_ "kl
gZjmr_gbc iheh\hc kbkl _fu =_g_jZlb\gZy IldZgv aZf_s_gZ juoehc k
bkg_az_ | IbibggZy fhjnheh]bqg_kdzZy kljmdIimjzZ k_f _ggb#ddhf p_el
ij_iZjzZl_ hlf_g_gh azZ\_jr_gb_ " 1 _g_jZpbb \k_o iheh\uo de_Ilhd Jt

JbkghdK_f_ggbd m ]b[jbAgh]h Jbkighd K_f _ggbd ]b[jb"Z
kzfpz ihke_ g _j klZ K_f_ggu dZfiimedZjZkv \ hk_gghdly[jbh?
kizebkv k_f_gghc ijhlhd himklhr_g



Lzdbf h[jzahf \k_f bkke_"h\zZgguf \b~zZf ju[ \ hk_ggbc i_]
Zkbgojhgguc Ibi jZa\blby hhpblh\ \ nZaZo \ZdmhebaZpbb b \bl_ee
dzZjzky b dzjihdzZjzk_\uo ]b[jbrh\ k jZa\b\Zxsbfbky hhpblzfb ih”h
dzjiz b ]b[jbrguo kzZfhd jZa\blb_ ]hgzZ” m dhlhjuo ijhbkoh”~bl dZ
f_kyp_ ybggbdb kh”_j ZI hhpblu gZ \k_o nZaZo i_jbh”Z Ijhnhie
ij_h[ezZz"Zxs__ bo dhebq_kl\h khklZ\eyxl ycp_de_Idb g_aZzZ\_jr_gi
khklzhdh\uo de_Ihd khhl\9KkZ¥vb bl aj_ehklb Jhgz*

Kj_"b ]b[jbrguo kZfph\ dZji o dZjZkv bkke_~h\Zgu kzZfpu dh
g_j_kl_ zZ 1zZd _ h[gZjm _gu hkh[b tkik_klghbevgjbfh’k_f_ggbdhf
yley |ky ke _"klI\b_f kZfupZ]jem[gdboheh\hc kbkl_fu

ljb “hklZlhgghc ieh”h\blhklb ]b[jbrguo kzZfhd fh gh bkihevah\
\ha\jZlguo ]b[jb~h\ iml_f kdj_sb\Zgby bo k kzZfpzfb jh~bl_evkdb
ijb\_klb \ ~"Zevg_cr_f d m\_ebq_gbx ieh”h\blhklb \ha\jZlguo ]b[jb

Ebl _jZImjz
=heh\bgkdzZy D : JhfZrh\ > > Q_jnZk G ; H~Aghiheu_ b
K_j_[iyghlh dzZBKD VIVXXDBIWNEW® DR <hijhku bolbheh]bb I
K
A e gbg : F :gZeba ]h"bgguo pbdeh\ iheh\uo "~_e_a
Ba\_klby Fhe~Z\kdh]h nbebzZez :dz®_fbb gZzmd KKKJ Dbrbg_\
DZazZgkdbc HkG[_gghklb nmgdpbb ybggbdh\ m ju[ Kk i

bdjhf_lzgb _ f Lji ezZ[ Hkgh\ ju[h\h~KI\ I K

Dbjibggbdh\ < K =_g_IbdZ b k_eZmdgBy ju[ E kG

Dhggbp < < Qmlz \zZz . B N _"hjh\Z < = DZjihdZjZkyv
hit_dl *"ey ijm~h\ b _kl_kI\_gguo \h~h_fh\ ljh[e_fu \hkijhba\h”~kI\
Db_\ K

Gbdhexdbg G B HI"Ze_ggZy ]b[jb*"bazZpby hkjd[h\uo b
F [ k

KlZzlh\zZz F | gZeba ]Jh”bqggh]h pbdezZ ybqgbdh\ k_j_[j
;bheh]lbg_kdb_ j_kmjku \h~"h_fh\ Fhe”h\u Dbrbg_\ ©DZjly Fhe”h\
K

KZdmg H N ;mpdZy G N Hij_~_e_gb_ klZ”*bc aj_ehklb
pbdeh\ m ju[ F ©GZmdz? k

Q jnZk GRZjl E: h Iljbiehb”bb \ fherZ\kdbo ihimeypbyo
dzjzky Ijm~h\h_ ju[h\h” "kI\K F

Q_jnZk G ; Phc JF Gh\u_]_g_Ibg_kdb_ f_Ih~u k_e_dpkt

ibr_\Zy ijhfure_gghklv k

&XUFXEHW *DOLQD 'RPDQFLXF 9DVLRKDUKXEIDWILQL
SURVSHRWMWHW RI ITUHVKZDWHHXDXRXWHOX®W HQU DL R YDV X C
FRPXQLF UL UWLEZRPHOH I1IPWXULLG661 &UDLRYD 3



M>D
G?DHLHJU? BAH;J?L?GBY >EY MKH<?JR?GKL<H<:GBY L?0GBQ"
KJ?>KL< BG>MKLJB:EVGHC :D<:DMEVLMJU B BO :I1JH;:PBY
Dhozgh\ X ; L_g_dh\' K B L_g_dh\: X >jh[hlh\ X ?
kkhpbZpby fheh”uo mqgzguo ©:]_ \glklh\dhb pZh\bgihyh b cjZevgh _
JhkmA~ZjkI\_ggh_ [x*"_lgh_ h[jZzah\Zl_evgh_ mqj_""_gb_ \ukr_]h hJ
Jhkm~Zjkl\_gguc | _ogbqg_kdbc mgb\_jkbl_12
N_~ jZevgh_ J]hkm~ZjkI\_ggh_ Z\lhghfgh_ h[jZah\Zl_evgh_ maqj
ijhn_kkbhgzZevghMZdyz@X guc n_"_jZevguc mgBR Ui DERP
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J_axf< klzZlv_ djzZldh baez]zZxlky k\_~ _gby h |l _dms_c *_yl _evg
fheh”uo mqgzguo ©:] _glkl\h jZa\blby \ukhdbo | _ogheh]bc? :FM
gZmqgh]h h[_ki_q_gby bggh\Zpbhgguo ijh_dlh\ \ Zd\ZdmevIimj_
dhgdj _Ighggh\Zpbhgguo f_Ih~h\ b mkljhckl\ wnn_dlb\gtjklhjhwdhe
ju[h\h~kI\Z Djzldh hibkzZzgu ~\Z bah[j_lI_gby b ij_~hklzZ\e_gZ b
| dms_c Zijh[Zpbb

Dexqg_\u_ kehuZh\h~kl\h bah[j_|_gby Z4\ Zid mferv Emupay
Zd\Zjbfhf "mev j_klh\blWggh\Zpbb

6XPPDUKH DUWLFOH SURYLGHV EULHI LQIRUPDWLRQ DER)
<RXQJ 6FLHQWLVWYV *$JHQF\ Rl '"HYHORSPHQW RI +LJK 7HFKQ
IRU DTXDFXOWXUH BRUSIRVSIBFRQFUBRWYDWLYH PHWKRGV L
HQYLURQBHO@®MURLVE] 7ZR LQYHQWLRQV DUH EULHIO\ GHV
WKHLU WHVWLQJ DQG DSSO\LQJ LV JLYHQ

.H\ ZRUGYRUPLQJ LQYHQWLRQ DTXD¥FXOMORISX SISRGHNGN U
PRGXOH LQQRYDWLRQ

kkhpbzZpby fheh”uo mqgzguo ©:]_glkl\h jZa\blby \ukhdbo I
©:J<L?® kh]lezkgh MkKIZ\m ijih\Wke I "pXmgekkdb _dingkilyjhgdlhjkdb _
jZ[hlu \ h[ezZzklb mkh\_jr_gkl\h\Zzgby kikh&hdghby HignskljbZevgl
Zd\Zdmevimju \ IkhjgBgbazZpbb ju[h\h*q_kdbo n_jf k ijbf_g_gb_f
| _ogheh]bc h[_ki_q_gby wg_j]l_Ibg_kdhc Z\lhghfghklb ihke_"gl
gZa\lZggh]h wnn_dlZz ij_"~iheZ]Z _ Iky ijbf_g_gb_ ki_pbZevg
\_Ijhwg _j] _Ibg_kdbo klzgpbc izl_gl Jhkkbb <« ©<_ljhwg_j]_1Ib
hkms_kl\eyxsbo [_ki_j_[hcgmx \ujZ[hldm we_dljhwg_j]Jbb \ g_hJo
glh ij_"klz\ey_| djblbg_kdb \Z'gh_ agZq_gb_ gZzZijbf_j ”~ey nmgdr



Z\lhgfghc ih~Zgb \ha”moZ ih® ez \h ba[_"Zgb_ abfg_]h azZfhjzZ ju]
h[t_dlZo dhglbg_glZevghc ahgu Jhkkbckdhc N_"_jZpbb dhlhju_ fh
p_eyo ju[h\h~kI\Z h[\h~gzgguo dhleh\ZgZo ijm”"Zo aZijm"Zo g.
j_dZp_kklhgguo hazjZzo X 'ghlh MjZeZ b X 'ghc Kb[bjb b ijhgbo

D gbkem hjb]l]bgZevguo bah[j_|I_gbc :FM ©:J<L2 \ h[eZklb
Zd\Zdmevimju hlghkylky

X bkdmkklI\_gguc ghfnkék\bd izZl_gl Jhkkbb «

X Zd\zZjbmf ~ey \ujZsb\zZgby ju[ iZl_gl Jhkkbb «

X mkljhckl\h ~ey jzZa\_~_gby b dhjfe_gby ju[ izZl_gl Jhkk
fh™ _ev «

X mklZgh\dZ 7~ey g _cljZebaZpbb hloh”h\ ibs_\Zj gby \uj
iZl_gl Jhkkbb gZ ihe_agmx fh?_ev «

X kKihkh[ \ujZsb\Zgby ju[ k "b_lbq_kdbfb k\hakk\ft I Z

Z lzd _ jy~ bah[j_l_gbc jzZajz[Zlu\Zz_fuo \ gZklhys__ \j_
bah[j_I|_gbc :FM ©:J<L? gZ wlZi_ ij_"r_kl\mxs_f iZl_glghc wdk
hirbjgh_ jZkkfhlj_gb_ gZmggufb dhgkmevl®Z\gl’Zmls bk kp bZipbdb k| ZfI
>hgkdh]lh ]Jhkm~Zjkl\_ggh]h | _ogbqg_kdh]h mgb\_jkbl_IZ >=LM b
mgb\_jkbl_1IZ XNM Khlijm~gbdb :kkhpbzpbb klIj_fylky ih~jh[g
jZajz[hldb ij_"klzZ\eyy bo gZ dhgn_j_gpbyo b \uklz\dZo Z lzd _ \
barZgbyokbldkkdhc N_~ jZpbb < gzZklhys ¢ jZ[hl_ ijb\_~ _gh dj
g_dhlhjuo ba i_j_qbke_gguo bah[j_| _gbc :FM ©:J<L? ijhfure_qggt
\ujZsb\zZgby ju[ b bkdmkkl\_gghjhklthbrd&gy b baeh _gu k\_~_gby
| _dms_c Zijh[Zpbb gZ ijnkhZeob @kAkyh jZchgZ IJhklh\kdhc h[eZklb

:d\Zjbmf ey \ujZsb\Zgbn408XZq_ ¢ j_Zebah\Zgghc \ "Zgghf ba
yley |ky jzZajz[hldZz zZd\ZjbmfzZz iha\heyxs_]h fzZdkbfZevgh bkihe\
mkeh\by b ijbjhrgu_ j_kmjku _kl_kI\_gguo Ivhbrezfth\fzNMugghb\Ddju
p_gguo ihjh~ ju[ fZevdh\ f_kyqgh]lh \hajzZklZz b hkms_kl\eylv
ihr"jZsb\zZgb_> @

Ba\_klguc ZgZeh] "Zggh]htEZahZjblmgbyuiheg_gguc \ \b"_ kzZz~™
f 1Zeebqg_kdh]lh mkljhckl\Zz \ \b”~_  r_klb]jZgghklhjhec I|dlijlyghzljdZz
f 1Zeebqg_kdhc k_Idhc G_"hklZlhd IZdhc dhgkljmdpbb aZdexqZ_|
ijZ\beh ijbf_gy_Ilky djmighyq_bklZy k_IdzZ ihwlhfm \ zZd\zZjbmf_ g
fZevdh\ ba ebgqbghd bo kfh_I ijhlhgghc \h~*hc b hagjh kKélm | hikliZ[l vc ™ h
< Ih "_ \j_fy azf_gzZ k_Idb gz f_edhyq_bklmx g_ kizkz_| fZevd
djmiguo ju[ qlh g_]Zlb\gh kdzZaulZ_lky &2_jtmkll HEZevdhA [Zd" _
g_"hklzlhd ba\_klgh]Jh mkljhcklI\Z 7~ey \ujZsb\Zgby ju[u khhI\_
Jhkkbb « dhlihjh_ kh”~_j bl h]jz"~_gby kfhglbjh\Zggu_ k ihfh
\h~ghc ih\_joghklb \ \bA_ djmigh[ehgguo kh_"“bgzgdkubhf_a™mfbkh[h
gZklyfb Ij_"~ihez]lz_lky qlh \gmljb h]jz"~_gby h[ebph\Zgu k_|I



azZdj_iey_fufb gZ hihjZo b mklzZzgzZ\eb\Z_fuo gZ ~g_ \h”hzfz
Ij_"gZagZq_gh "“ey djmiguo dhfie_dkh\ Ij_[mxsbo [hevrbo fZIl_jb
jZkkgbgh gz ijbf_g_gb_ f_edbfb ij_"ijbgbfzl_eyfb beb n_jf_jkdbfb
ljbgbfzy \h \gbfzgb_ ~Zggu_ h[klhyl_evkI\Z "ey j_r_gby ih
[ueh j_r_gh j_Zebah\Zlv ke_"mxsb_ dhgkljmdpbhggu_ hkh[_gghklb

:d\Zjbmf ~ey \ujZsb\zZgby jdgb&hZdjZlhjbx b mkljhckl\h
ijbzfzZz ibsb hlebqgz_Ilky |I_f qlh zZd\Zlhjby h[jZzah\ZgZ [_j_]h\hc el
\uiheg_gguf ba g_ijhajZzqgh]lh fZl_jbzZez \uklmiZxsbf gZ”~ \h~gh
azdj_iezgguf gZ hihjzo zZ kzf zd\zZjbmf kgZ[ zg k_lhqgghc djur

MkljhckI\h ~ey ijbzfz ibsb \uiheg_gh \ \b”_ dhjfh\h
\dexqZxs_]h jzfdm mklZzgzZ\eb\Z _fmx gZ ~gh \h~hzfzZz \ukhlZ Kk
lhesbgu beh\h]h kehy Z \gmljbjzZzfhgqgh_ ijhkljzZzgkl\h \ufhs_gh
dimighc b f_edhc njZdpblx_k pdéedls

:d\Zjbmf kgZ[ zg eh\bl_e f e IZxsbo gZk_dhfuo \uiheg
k\ IbevgbdZ k ezZfihc gZdZeb\Zgby mklZgZ\eb\Z _fh]h gZ”~ \h”*ghc

BkdmkkI\_gguc fg "me&vh\bldhkdhevdm \ _kl_kI\_gguo mkeh\byc
\j_fy wf[jbhgZevghMZ ijZdYblby \_jhylghklv Jb[_eb ju[u \_ebdZ hgz
dzd \ha”~_ckl\b_f g_[eZ]hijbylguo wdheh]bq_kdbo nzdlhjh\ 1zd
ih_"~Zgby bdjbghd ~jm]bfb ju[Zfb beb ey]mrdzZfb gZijbf_j ijb[_]
ki_pbZevguo |_ogbg_kdbo mkhjhdkl\g_@6by [_ahizZzkgh]h bdjhf_
\ujZsb\zZz _fhc julhc Ohjhrh ba\_klgu bkdmkklI\_ggu_ g_j_klh\u_
dhjg_\bs_f dhlhjh_ bf__1 fgh _klI\h \hehkdh\ ijb]Jh*guo "ey \t
kzfdzfb Bgl_j_k Izd _ ij_"klz\ey_| bah[j_I_gb_ Z\khpddhlfkoh\ m
k\b” | _evkl\m KKKJ « ; kh~_j°Zs__ hklh\ b azZdj_iezgc
Jg_a”~h \uiheg_ggh_ \ \b”_ k_lhggh]l]h hkgh\Zgby k jZaf_szgguf
HrgZdh 1zZzdzZy dhgkljmdpby g_ ij_~hojZgy_| bdjbgdb hl \g_rgbo \j_

AZ Zghlhjmx j_rZ_| bkdmkkI\_ggup Kh\meév jZajZ[hlZgguc :F
©:J<L?® khklhbl \ kharzZgbb dhfizi@laghhljmhkKihggh_klh\bdz fghlhdjz
bkihevah\zZgby h[_ki_gb\Zxs_]h \hafh 'ghklv wnn_dlb\ghc IjZgkih
bdju \ p_e_\hc \hhklzZi\e _ggZy azZ~ZqZ j_r_g9Z aZ kqzl j_ZebaZj
nhjfmeu bah[j_|_gby > @

BkdmkkI\_gguc dh{fnkdta\bd kh”_j Zsbc hklh\ b azZdj_iezgq
eh ]Jg_a”h \uiheg_ggh_ \ \b"_ k_lhggh]h hkgh\Zgby k meh _ggu
hlebqgz _Iky | fh~rgqiédv [Zd _ kh”_j bl k_lhgguc dheiZzd \uiheg_gguc
kdez”ru\zZlvky \ jmehg Ijb wlhf dzZjdzZzk dheizdz bf__I nhjfm hijhdl
h[h~ dhlhjh]lh ih\lhjy_ | a_jdZevgh iHg_ jadbhkiMbegkfz\gmlj_ggbc jZe
h[h~zZ dzjdzkzzZ dhleexd_ h[h~Z]geta”ZZ "ey \hafh ghklb _]h ho\Z
himkdzZgbb

Eh” Jg_a”h k h[h~hf fh™ _| bf_Iv ex[mx dhgnb]mjZpbx gZijl
h\Zevgmx beb fghlh]jZggmx



BkdmkkI\_gguc dhfnkdta\bd kgzZ['zg we_f_glzZfb dj_ie_
gZklghklb 7"ey kkudig\Weh]bggufb fh*meyfb beb kh kj_"kI\Zfb _]h
ieZ\m

cijh[Zpby>ey ihbkdz wdki_jbf_glZevgh]lh h[\h”gzggh]h h[t_dl:
kh\f_klgh k dzZn_"jhc |_ogbqg_kdbo kj_~kI\ Zd\ZdmevIimju>=LM !
gbklmx ahgm DjzZzkghkmebgkth\kdhZ£chggZzldh ]~_ jZkiheh _g dzZkdz
[Zehgguo ijm~h\ k I\zjruf dzf_gbkluf ~ghf bkdexqgzZxsbf _kl_Kkl
K_jh\h~hjh~Zz bf _xsbo _kl_kI\_ggmx ih”ibldm \h” azZ kqzl jhrgbdfl
K_j_"bg_ jmk_e Mé¢bogguo ijm~h\ Jig¢ m\|brgZ | f_ljh\ qglh iheghklv
bkdexqZ_| e_Ilgb_ b abfgb_ aZfhju ju[ \ujZsb\Z_fuo ihjhk* ggbhZkmr
i_jbh”ru 1h~Z bkdexqZ_Ilky i_j_kuozZgb_ ijm~h\ ih\k_f_klgh gZ][
\hklhgghf jZchg_ Jhklh\kdhc h[eZklb [jm~rucgklhiyllgy h\klgqZkhg
"helhkjhgqghc Zj_g”_ ghjfZlb\gwqzZgdgpbdjghdhgljhev kh”~_j Zgby \h
b dim]JehkmlhgqgZy hojZgZ ijm~h\ \' | _q_gb_ \k_]h dZe_g”~Zjgh]h ]Jh~

<_jogbc ijm”~ bkihevam_lky ”"ey \ujZsb\Zgby ju[u ijhfukel
bkihewdhgb f azZizZl _glh\Zgguo | _ogheh]bc b \ gZklghklb ijbf_g
ijhfure_ggh]h IbiZz hibkZgguo \ur_ k p_evx ijbr"Zgby \ujZsb\z_f
"b_Ibg_kdbo k\hckl\ Lzd _ \ zZd\zZjbmfzZo ijhfure_ggh]h IbizZ ijh
\ujZsb\zZgby f_kyqdgho fiprefukeh\uo b p_gguo ihjh® ~“hgkdbo ju]l
ijm~_ \ujZsb\zZxlky kZazZg dzZji dzZjihdzZjZzkv ebgv Iheklheh[bd b
ahg_ iehlbgu bf__Ilky \h*hkimkdgh_ mkljhckI\h qglh iha\hey_1 ijh
\ujZs _gghc \ajhkehc ju[d \h¥hjfgyhe _ d] Z 1zZd"_ ijh\h~blv
"hggh]lh eh Z b ahgu jh*rgbdh\ b *hgguo dexqg_c hl ]Jjyab b gZghkh\

Gb gbc ijm” ieZgbjm_Iky bkihevah\zZIlv ~ey ieZlghc ex[bl_ev
ju[Zedb ihke_ ijbgylby =hkm~Zjkl\_gghc >mfhc JhkkdWdkdlhd N _
azZzdhghijh_dIim ©H ex[bl_evkdhf ju[heh\kI\_2 ijbgylhfm \ i_j\hf ql_
]hrz Gb'gbc ijm” aZju[e_g kZazghf dzjihf dzjihdzjzk_f 2z 1zd" _
smdhc ]JhezZ\e_f hdmg_f ijm~h\uf km~zZdhf [_jr_f khflhdhk <
\_jog_]h ijm~Z iez\zZx| i_kdzZjv djzZkghizjdZ b ~jm]b_ ij_"klZ\bl_e
HI\_IkI\_gguf Zj_g~Zlhjhf ijm~h\ kh[ex*Z_lky h[yazZl_evgh_ Ij.
N_~ jZevgh]lh aZdhgzZz ©H ex[bl_evkdhf ju[heh\kI\_2 ij _"iheZ]Zxs
ij_"ibgbfzl_ex gZ ijZ\h ijh\_~_gby ieZlghc ju[Zedb Ilhevdh ijb |
\hkijhba\h~kI\Z fheh”b ju]|

GZ ijhfure_gghc [Za_ ijm”~h\ ijh\h”*ylky ~bkk_jlZpbhggu_
khbkdzl_ey kl_i_gb dzZg”b”zZlZ wdhghfbg_kdbo gZmdevghihjzgl-z
mgb\bjlk 1Z Dhj RW |_fZ ~"bkk_jlZpbb w@WghhfdlglhkdZy hp_gdzZ \ha”_
aZljyagyxsbo \_s_kI\ gZ \hkijhba\h”*kI\hjHheked\ub\BHjph gguo ihjh-
ju[ \ Jhklh\kdhc h[ezklb? Lzf °~_ [ueb ijh\_~ _gu GBHDJ ih |_f
jh[hlhl_ogbq_ kdky fZz dhjfe_gby ju[?2 nmgdpbhgZe 1Zdhc kbkl
hkms_kl\eylv dhjfe_gb_ ju[ k mgzlhf rbjhdhc kh\hdmighklb nzZdlhjkt



l1Zdbo dzd |_fi_jzZlmjz b ~Z\e_gb_ \ha”“moz |_fi_jZImjzZ \h~u \ ij
ij_~ihez]lZ_I| bkihewdahpdgtvguo ]_g _jZlhjh\ k\_Ih\h]h b a\mdh\h]h
\hAgmx kj_"m \ p_eyo ijb\e_qgq_gby \ujZsb\Z_fhc ju[u d dhjfmr
dhjfmrdb dhjfh\h]h klhezZ iha\hey_I| Z\lhfzZlbg_kdb j_]lmebjh\Zlv
ihke_~g_c \ \h m \ aZ\bkikfhkigbylh&8jm Zxs_c¢ kj_~u LZd _ ij_"m
| _ogheh]by ih\hjhlZ klj_eu ”"“ey hgbkldb dhjfh\h]h klheZ b aZzde
ihjpbb ju[vbo dhjfh\ dzZq_kI\h dhlhjuo kljh]h dhgljhebjm_Ilky Ijb
gZ ~“gh ijm~Z qglh bkdexqgZ_| mWmth”*gbb whXgelkg_gb_ dhebq_kl\Z
iZzjZablh\ < dz ~hf ba ijm”~h\ ijhbkoh”~bl _kl_kI\_ggh_ bdjhf_lzZgl
gbke_gghklv fheh”b _kl_kI\_ggh \hkklZgzZ\eb\Z_Ilky b j_]mebjm_Iky

cijh[bjh\ZgZ | _ogheh]lby ihwlZigh]lh dhjfe_gby fghev & hZ Nulf ~hl ~
\hajzklz k_]he_Ildb k ijbf_g_gb_f ih”l1Zieb\Z_fuo dhjfmr_d kh
ebljh\uo iezZklfZkkh\uo [mlue_c h[hjm”~h\Zgguo d\zZ*jZlgufb hdgZ
azdju\zZz _fuo iezZklfzkkh\hc k_ldhc k yg_cdzZfb dhgnb]mjZply dhlh
klZz"bb jza\blby ih*jZsb\zZ_fuo fZevdh\ L_ogheh]by ij_"mkfzZljb\z
\h~hzfz hihjghlh r_klZ gzZ \_jogxx qZklv dhlhjh]h h~_\Z lky dj_i
g _lujzo "m]h\uo ie_q “ebghc [he__ f_Ijh\ gZ hdhg_qghklv dZ "t
ih~zZieb\Zz_fu_ dhjfmrdb < gb gxx gZklv dhjfmrdb azZzdez”u\Z_ Ik
\_jogxx \ur_ \j _aguo [hdh\uozkimojlktbc>ZggZy dhgkljmdpby ij_"mk
azZsblm dhjfysboky fZevdh\ hl ilbp Z 1Zd _ \h”"guo obsgbdh\ GZ
\h"hz#AZ mkeh\guc ]_dlZj mklZgzZ\eb\Zehkv ~h dhjfhluo ahg

< ]h*m gZ h\{jZeghguo ijm~Zo DjZzkghkmebgkdh]h jZchgZz
dZn_"ju ©L_ogbq_kdb_ kj_"kI\Z Zd\ZdmevIimju?&@ >=LM J[ueb ij
i_j_ghkguo fhgmpe kdh\bdh\ \ Zd\Zjbwrfeog gjthlfh Ibiz j_ameviZlu dhl
him[ebdh\Zgu \ jZ[hlZo > @ J _amevlZlu Zijh[Zpbb bah[j_I_
ih lhlh\e_gguo :FM ©:J<L? e_lJeb \ hkgh\m jy~rZ klIzZl_c b |
him[ebdh\Zgguo \ j_p_gabjm_fuo gZmqguo ba”“Zgbyo Jhkkbckdhc N

Ebl_jZImjz
[Zl_gl JIN « Exevdh < = L _g_dh
L_g_dhX >m~irgbd < < Lj iZzg_\ < < Hdd_jlI L : S_j[bgz W
\ujZsb\zZgby ju]| 1Z1_gl Jhkkbb « IXe <
[Zl_gl JIN « Exevdh < = L gKdh\ B
;hlhfheR\B Lmgdh\ D B LX g_tihéulvygh\ < < Bkdmkkl\_gguc f
g_j_klh\bd 1Z1_gl Jhkkbb « ;Xe <

F_kol Q Dho2gh\ L_g_&hB Dhj"R\K Ijhba\h”~kl\h
ijh~mdlh\ Zd\Zdmevimpdbk”bukbhd_kdbfb k\lFckhkfbbg\_klbpbhgghc
ijb\e_dzZl_evghklb Bggh\Zpbb Wdheh]lby b J_kmjkhk[_j_ ]1Zxsb_
Lim~u O F_""mgZjh~ghllhogBmqglgdhh]lh nhjmfz ]h~



<B>H<U? HKH;?GGHKLB F:DJHNBLH< <HE=H=J:>KDH=H
<H>HOGBEBS: < IH=EEHS?GBB LY@?EUO F?L:EEH<
Am[dh\Z < F JhamfgZy E : ;hehlh\ < |
N=;HM <H ©Jhkkbckdbc Jhkm~ZjklI\_gguc Z]jZjguc aZhgguc m
Fbgbkl_jkI\h k_evkdh]h oh¥yX EINRBRNDP EWH U
N=;GM N:GH JHKKBB ©<k_jhkkhdddh c* ly\ZZrh gep\nk d b ¢
bgklbImlbjjb]l]Zpbhgghlh ju[RARTXP & D DOUX
N=;HM <H ©Jhkkbckdbc Jhkm~ZjklI\_gguc khpbZevguc mgb\_jkb
h[jZah\Zgby b gZdRINMd JINDQGH[ UX

63(&,(6 &+$5$87(5,67,86 2) 7+( 0$8&523+<7(6 2) 7+( 92/*2*5§"
5(6(592,5 ,1 7+( $%62537,21 2) +($9< 0(7%$/6
=XENRYD 9 0 5R]XPQD\D/ $ %RORWRY 9 3

J_axf< klZlv_ ijb\_~_gu j_anmheNMdZauuzZxsb_ qlh kh*_j Zgb_ ly _
f 1Zeeh\ \ \ukrbo \h”"guo jZkl_gbyo hij_~ eyehkv [bheh]bg_kdhc
\brhf jZkl _gbc ijbgZ”e_ _"ghklvx bo d hij_~ e gguf woikeh)\tbhgfikdbi
ijhbajzZzklzgby FZdkbfZzevgh_ dhebqg_klWgpZ_e faZb fihjjehsZehl
mdhj_gyxsbfbky ]Jb*jh&ab3RWDPRJIJHWRQ SKHUWRRIBDWOKPDW XP
FzZdkbfzevgh_ kh” mQadgdZjm _gh \ mdhj_gyxs_fky JIK&MNORLWHYV
DXVWKINO\LY_ _mdhj_gyxs_fky &HUDWRSKLOOXP GHPHKI¥YXKY ;he
aZeb\Z Hkz”~guc kihkh[klI\h\ZeZ [hevr_fiHhbgRdhie_gbx <<J

Dexq_\u_ kdwWw\Zeu_f IZeeu \ukrZy \h~gZy jZkiBdjbudhklv
] _ehnblu ]b”~jhnblu

6XPPDOKH VWXG\ VKRZV WKDW WKH KHDY\ PHWDO FRQW|
GHILQHG LQ UHODWLRQ WR WKH ELRORJLFDO VLJQLILFDQFH
SODQW VSHFLHV DQG E\ LWV HQYLURQPHQWDKGURBKLYH \
3RWDPRJHWRQ SHUIROLDWXV DQG O\ULRSK\OOXP VSLFDWXP
PDQJDQHVH DQG FRSSHU 7KH PD[LPXP FRQWHQW RI =Q DQG
KHORSK\WH 3KUDJPLWHV DXVWUDOLV DQGXPQGWRHUYKRFBU
GHJUHH RI RYHUJURZLQJ RI WKH %D\ 6LHJH FRQWULEXWH
HPEU\RSK\WHV )H DQG =Q

.H\ ZRWGMD Y\ PHWDOV DTXDWLBKIWHWRISHORISK\WWDHUR\G

<Z'gmx jhev \ kha”rzZgbhjh?mdpdibc djm]h\hjhl_ we_f_glh\ b]jZ
\h~rgzZy jZklbl_evghklv <<J fZdjhnblu \uihegyxszZy \ \h~ghc w
bklhggbdh\ iblZl _evguo we f glh\ "bebsZ b m[_"bdKhfeggh"Z eabhldyg
jhev \ukr_c \h”ghc jZklbl_evgbklbt\diZdbgubkiulul\Zxsbo agZqgbl ¢



Zgljhih] _ggmx gZ]jmadm 1Zd dzZd hgZ mgzZkl\m_I \ ihA*_j Zgbb
g_ihkj_"~kI\_ggh b hihkj_~h\Zggh hqgbsz_| \h*h_fu hl aZ]jyag_gbc
fhlml kem blv \_kvfZ bgnhjfZlb\guf ihdZaZ]ljgaf_ kghby_ eudhkbkl_
\h~rgh]lh h[t_kfzxlh i _j\hkl_i_ggh_ agzZq_gb_ \ fhgblhjbg]_ly _euo
\ \h”"guo wdhkbkl_fZo > @

< jZ[hlZo ihk\ys _gguo ijh[e_fzf aZ]ljyag_gby hdjm Zxs
wdheh]bq_kdh]h fhgblhjbg]Zz gZ k_]lh*rgyrgdyd fhgv_d LF_IZlgeh\
i_jbh”"bg_kdhc kbkl _fu >B F_g”" e \Z k Zlhfghc fZkkhc k\ur_
&U 0Q )H &R 1L &X =Q OR &G 6Q +J 3E %L b ~j 1jb \
dzZl_lhjbjh\Zgbb LF b]jZzxl ke_"mxsb_ mkeh\by Iwvo "ewkh'dXyolhd
hjlzgbafh\ \ hlghkbl_evgh gbadbo dhgp_gljZpbyo Z 1Zd _ kihkh[
> @

<klj_gZ_fhklv fZzdjhnblh\ h*ghagZqgh k\yaZgZ k obfbafhf \h~t
jZkl_gbc beb khh[s_kI\ fhlml bkxidEZgakl\zlvikg~bdzZIpghfzhebjh\
ijb h[ke_~h\Zgbb dzZq_kI\Z \h~u > @

Hgb baf_gyxl ndafbbddh kdb_ iZjzf_lju \h*ghc kj_"u \ ijhp_kk_ r
ihlJehszZxl b \u”_eyxl [bh] _ggu_ we_ f _glu \ughkyl bo ba “hgguo
lhesm dhgp_gljbjmx| fbdjhwe_f_glldZseld@Zgyo b de_

FZdjhnblu mkbeb\zZxl djm]h\hjhl f_IZeeh\ \ \h~ghc kj_*"
dhgp_gljbjmykj\Zkl_gbyo klzgh\ylky [he__ ~hklmigufb ™ey ju|
nblhiezgdlhgZ I|jZ\hy~guo b ~_Ijblhy~guo [hkghaghghggwo \dWxkiy gtk
f 1Zeeh\ \ Ypgiv iblZzgby > @

Mgblu\gdfiev fzdjhnblh\ \ wdheh]bg_kdbo ijhp_kkZo ijhl_dz:
wdhkbkl Zm[oh~*bfh IsZl_evgh ke_"blv aZ mjh\g_f kh”_j Zgby ly e

ljb wihf ke_~m_1 bf_Iv \ \b"m qlh jZkl_gby ijhy\eyh&bzdbl_e
djzldh\j_f_gguf \kiurdZf aZ]jyag_gby b fh]lml gZdZieb\Zlv iheex
[hevrbo dhebqg_kI\Zo [_a \b”"bfuo nmgdpbhgZevguo baf_g_gbc <
hlghkblky d Iy _euf f_IZeezZf LF dhlihju_ \ hlebgb_ hl hj]J]Zzgbg_
kihk[gu jZajmrZlvky ~h [_ahiZkguo nhjf > @

Qm\klI\bl _evghklv jZaebqguo jZkl_gbb o fkil Zpeteidfg\gZ' h

F_oZgbafu mklhcqgb\hklb <<J d bafuldm LF ijhyleyxlky m
kihkh[ghklb kha”z\zZlv \ukhdb_ dhgp_gljZpbb LF ijhy\eyy"jinpthd I}
\brh\ \ klj_fe_gbb kgbablv bo ihklmie_gb_ iml_f fzdkbfZevgh]h
[Zjv_jguo nmgdpbc > @

H{t_dlhf gZr_]h bkke_~h\Zgby y\bebkv \ukrb_ \h”gu_ jZkl_c
\h"hojzZzgbebsZz dhlhjh_  y\ey_Iky j_kmjkhf ibjby\hgtzk \6"ghgZ
bklhggbdhf \h~u “eyleaépkdhc ihcfu Z 1Zzd _ \h"h_fhf ju[hohayc
gZagZq_gby > @

P_ev bkke_"h\\ghg gb_ bg”"bdZlhjguo \b"h\ fZdjhnblh\ <he]
\h~"hojZgbebsZ gzZb[he__ bgnhjfZlb\guo "ey wdheh]bqg_kdh]h fhgb!



Bamqg_gb_ Zddmfmeypbb fbdjhwe_f_glh\ \ukr_c \h”ghc
ijh\h~"behkv \ ] \ aZeb\Zo HkZ”guc b >m[h\dZ >Zggu_ |lhqgdb |
jZaebqgghc Zgljhih] _gghc gZ]jmadhc b ]Jb”jheh]bqgq_kdbfb mkeh\
jZkiheh  _g gZ hldulbhc\lg*hojZzgbebsz gz ijz\hf [_j_Im >hggu_ h
nhjfbjmxlky azZz kq_| fzl _jbzZez [_j_]h\h]h kdehgZ \ke_ "kl\b_ mkb
AZeb\ HkZ~guc jzZkiheh g \ f_kl_ aZsbs_gghf hl ~_ckl\by \_IjF
ijhbajzklz_ | kms_kI\_gghdHbBkygr kiI\h \ukrbo \h~guo jzZkl_gbc ih kj
aZeb\hf >m[h\dZ

< bkke_"m_fmx ]jmiim \hreb jZkl_gby "\motwbhehybdhkgbo ]jn
+ ljhklgbd h[udgh\ _JUOIPDWWHW UID ObYjm™  _ggumjmlv dhehkbklZy
O\ULRSK\Q®SXPPDWphPbhklgbd |_&gke_guc &HUDWRSKLOOXP GHPH
ijhga_gghebklguc 3RWDPRJHWRQ SHUIROLDWXV

Obfbg_kdbc khklz\ aheu jZkl_gbc hZjkhjpptetbgg uHFfghih~hf

DzZd ihdzZzazZeb j_amevliZlu bkke_"h\Zgbc kh”_j Zgb_ fbdjhwe
dzd \bhohb hkh[_gghklyfb jZkl_gbc 1Zd b ijbgZ”e_"ghklvx bo
wdheh]bqg_kdbf Jjmiizf Z 1Zd"_ mkeh\byfb f_klZ ijhbajzZzklZgby 1Z]

LZ[ebpZKh~_jZgb_ LF \ <<J <he]h]jZ”"kdh]h \h~"hojZgbebsz f] d]
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IhqdZ hi[hjZ aZeb\ HkdogZc hi1[hjZ aZeb\ >m[h\dZ

FZdkbfZevgh_ dhebqg_kl\h "~ e _az fZjljZgpZz f_"~b ih]JehsZeh
jZkl_gbyfb ih]jm™ _ggufb \ \h"m hij_~ e _ggmx qgZklv \_] 1z
gZoh”ysbfbky \ iez\zZxs_fH&hkkippgbphga_gghebklguf b mjmlvx dheh

Lzd kh~r_j"2d¢b\ 3RODPRIJHWRQ SHUWIKOLDMWHM_ _gghebklguc
ijhbajzklzxs_f \ aZeb\_ ©HkzZ"guc? ij_\hkoh”~beh _]1h kh”_j Zgb_
wlhlh ~_ f_klZ h[blzgbyjkaZz

>Z" _\gmljb hrghc b Ihc "_ wdheh]bq_kdhc ]jmiiu hif_q_gu jzZ
fbdjhew f_glhO\ULRSK\@OIHAMDIVXPjmlv dhehkbklzZy RiQ*bj&ez



kKhhi\_IkI\_ggh \ b jZaZz [he3RWDRRIHWRQ $HHWIROLL
ijhga_gghebklguc

FZdkbfZevgh_ kh”*=@hZgBjm  _gh \ mdhj_gyxs_ fkyKIJKJIJBhWHYV
DXVWUPh&Lybbd h[udgh\_gguc hlghkys fmky [eljjouio jYkKiglgbc
kl_[eb b ebklvy dhlhjuo jZzkiheh _gu gz~ ih\_joghklvx \h*u&Wzdkbf
t\ g_mdhj_gyxs_fky | ZHUDQWHR SKL O O Xh] e R Hybh\d XeP feg hgu c

JZkkfZljb\Zy mdhj_gyxsb_ky jZkl_gby "~\mo 3§ hehribbh\kdbo
]bAjhnblh\ g_h[oh”bfh hiIf_Iblv [he__ \ukhdh_ kh”_j " Dgdb&XZdbo w
]JbrjhnblZo b g_h~ghagzZqgh_)HkhW _[jh2gb_c kl_i_gb baf_gyxs__I
aZ\bkbfhklb hljAklrZgby q_f hl ijbgz~e_"ghklb d hij_~_e_gghc
1imii_

<gmljb ]jmiiu ih]jm _gguo \ \h"m jZkl_gbc &Hd®OW REKISOC
GHPHUMARPebklgbd la fghguc \u”_eyeky ih kh”_j"Zgbx f_~b pbgdz
ojhfZ glh mdZaul\zZkIN gggkmsihl]ehs_gb_ wlbo we_f_glh\ ba \h”u

lh kh™ _jZgbx LF bamqzZz_fZy <<J h[jZam_I| ke_"mxsb_ jy*u 1Z

LZ[ebpZJy”u ih]l]ehs_gby LF <<J <he]h]jZz”*kdh]h \h*hojZgbebsZ

JZkl_gby aZeb\ HkZ~guc¢ aZeb\ >m[h\dZ

SKUDJPLWHY )H ! 0Q '=Q !&X &U )H ! 0Q '=Q ! &U !&X
DXVWUDOLYV

O\ULRSK\OOXP 0Q ! )H ! &X =Q '|&U0Q ! )H ! =Q ! &X ! &U
VSLFDWXP

&HUDWRSKLIOOKP ! 0Q '=Q !&X !&U 0Q ! )H ! &X !'=Q ! &U
GHPHUVXP

3RWDPRJHWRQ)H ! 0Q '=Q '&X '&U 0Q ! )H ! &X '=Q ! &U
SHUIROLDWXYV

l[jb\_~ ggu_ "~Zggu_ k\b~_|I_evkl\mxl h Ihf qlh gzZb[he__ b
\h~"ghc jzZzklbl_evghklvx \h\e_dzxlky \ fb]jZpbhggu_ pbdeu )H 0Q
+=Q &X b hkh[&ddhZzdZy ba[bjzl_evgzZy kihkh[ghklv we_f_glh\ g
\ukr_c \h*gBklbl_evghklb \_jhylgh k\yaZgZ k bo mqgzZklb_f \ ijhp
\oh™~_gb_f \ khklz\ ib]f_glh\ \blzZzfbgh\ n_jf_glh\ b \hafh gh \lI

\_ ] _1Zpbhggh]h i_jbh”~zZ h[ez~ZIv kihkh[ghklvx ij_h”~he_\ZIv Zg
[Zjv_ju b \ baqubhdhebqg_kl\Zo gZzdZieb\Zlvky ih [_a[Zjv_jghfm Ibim
;hevrZy kl_i_gv aZjzklZgby aZeb\Z HkzZ”guc kihkh[klI\h\ZeZ [

<<J)Hb =Q Hlghkbl_evgh_ kh”_j"Zgb_ ~jm]bo LF hl kl_i_gb azjzl
g_h~rghagzZggh b hij_~ _eyehkWbfhf~<<Jk_1]h

LZdbf h[jZzahf \ k\yab k bgl_gkb\guf gZdhie_gb_f ly  _euo
jZkl_gbyy ih?*oh”~yl \ dZzqg_kI\_ h[t_dIh\ fhgblhjbg]Zz

Mgblu\Zy qlh h”gh ba \Z'g _crbo I|j [h\Zgbc ij_"tyley_ fu«
[bhbg~bdZlhjm y\ey Iky kihkh[ghkbwaf]jgZlphhfZive f glgh]lh khkl:



baf_g _gb_ mkeh\bc h[blZgby \ rbjhdhf bgl_j\Ze_ agZq_gbc

bamgzZ_ fu_ \b”u jZkl_gbc \ [bh]_hobfbg_kdhc bg”~bdZpbb

[bh] _hobfbg_kdhf fhgblhjbg]_ \h”guo jZkl_gbc kihkh[klk&Z]| [he
rbjhdbc Zj_Ze f_klI h[blzZzgby kihkh[ghklv d gZdhie_gbx fbdjhwe
j_Z]lbjh\Zlv gZ baf_g_gb_ we_f_glgh]h khklzZ\Z gZ baf_g_gb_
we_ f _glghfm khklZz\m jzZkl_gbc fh gh b”~_glbnbpbjh\ZIv gZb[he__
<he]l]hpNjEdh]h \h*hojZgbebsZ

Ebl_jZImjz

=jbrzgp_\z ? K KZnjhgh\zZz G K Dbjibggbdh\z G <
JZkij_"~_e_gb_ fbdjhwe_f_glh\ \ \ukr_c \h”ghc jZklbl_evghkl
\h~"hojzZzgbebsZz = _hwdheh]by Bg _g_jgZy ]J_heh]lby =b”jh]_heh]
< K

Fbdjhwe f glu \ hdjm Zxs_c¢ kj_"_ [bh] _hobfby [bh
[bhj f _~bZphbly™ j ~ F G < 1jZzkZ"Z D K KZ""¥\ZgZNBAFGIZEBIn

k

Imgdh\ F X A\hebgkdbc < | Gh\bdh\ < < Dhqg_Ildh\Zz
? = Hkh[_gghklb gzZdhie_gby |ly _euo f_IZeeh\ \ukr_c \h”ghc
<he]h]jz*kdh]h \h*"hojZgbebsZ Nmg~"Zf_glZevgu_ bKke_"h\Zgby

Kz~rqbdh\ : | Dm”7jyrh\ F : Wdheh\yghjd [jZzkghl _evghklb
F  GBLjbjh~Z JWNB: K
L ieZzy =: Ly _eu_ f_lZeeu dZd nzdlhj aZ]jyag_gby hi

H[ahj ebl _jZImju :kljZoZgkdbc \_klgbd wdheh]bgq _kdh]h h[jZah
K
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J_axf_< ~Zgghc klZIv_ ijb\_~ gu dZqg_kI\_gguc b dhebqg_Kkl
nblhiezgdlhgZz jZaghlbiguo N\hjfiEgkidhc h[eZklu Hij_"*_e_gu KkZijh
fbdjhhjl]Zzgbafh\ ;hevrbgkl\h h[gZjm _gguo \b~h\ y\leyxlky rbjhdh j.
ij_kgh\h~gufb 1j_kdgheigh\Zlh\h”rgufb b khehgh\Zlh\h”~gufb
\h*hjhke_c

Dexq_\u_ kegb¥4h[bhglu nblhiezgd&lh\g _jg_db ju[h\h”Agu_ ijm
k _ehojZgbebszZz [bhfZkkZ

6XPPDUAKLY DUWLFOH GHVFULEHV WKH TXDOLWDWLYH
SK\WRSODQNWRQ RI GLITHUHQW ZDWHU ERGLHV RI WKH )HUJ
DUH GHWHUPLQHG ORVW IRXQG VSHFLHVEDDHNERRPRQGI ERVY
ZDWHU IRUPV RI DOJDH

.H\ ZRUGBNVXDWLF RUJDQLVPV SK\WRSODQNWRQ ULFH IL
ELRPDVV

>pZlhfh\u_ \h~hjhkeb %DFLOODULRSK\WD \ ijh[Z0o nblhie
\hAh_fh\ N_j]Zgkdhc “hebgu hif_q_gu _“bgbdguZdibdb Idzfb hd
h[s_]h dhebqg_kI\_gghlh jZaghh[jZzaby >bZlhf_b ij_~klZ\e_g
jZkijhkljZg_ggufb ij _kghémydohZlh\h~Agufb 1Zd b khehgh\Zlh\hAguf
\h~hjhke ¢ ba GHORVLUD &\FORWHOOD 6\QHGUD $FKQDQW!
5KLJRVRABYLBXOD 1igW]WFEKbB® dhlhjuo h~gh\j f_ggh ozjzdl_
w\ljhnbjh\Zgguo \h~Ah_fh\ Z 1zd “_ \b”u o02zZjzdl_jgu_ "ey [bhlr
jZklbl_evgh]lh "6A\®HAUD WDEXODWD 1DKYLF X\@Pb ZppSBIMAKAH-PILIOD
WXILGIDW]VFKLD ®@bReHmghklv ~bZlhfh\uo \h~hjhke ¢ dhe_[e_lky
de e ~h de e Z [bhfZkkZ khhihilkI\_ggh fe ~h
f] fe> @
A_e_gu_ \h~hjhkeb &KORURSK\WD \ e _lgbo ijbfiglorgza\b\z
\b”A b ij_~klZ\e_gu \ hkghd@NLMWIREFHWRMKIW &KORURFF
&KORUHOOD &KODPLGRPRQDV 7HW U hidGAhRIQu & RHO B VYU X\ -
yleyxlky \ujZ' _ggufb ]ZeBRIFQYMWLY ERUJLL 6FHQHGHWP®V JXD



Qbke _gghklv a_e_guo \h*"hjhke_c \ e_lgbojith[&gdodile [eddke \

~h de e Z [bhfzZzkkzZ khhI\_IkI\_ggh] hd ~h f] fe
Ibjhnblh\u_ \h*"hjLKERSK\WD gZb[he__ ihdzZazZl_evgh ij_"klZ\e_g
<< \b~rZfb ba j3MDLGLQ@QUIHNPRGE @KXKPe gghklv ibjhnblh\uo \h”~hjh
dhe [e_ |ky \ ij_~ eZo hte e "h de e [bhfzZkkZ ihkiekl|ZdbeZ
khhi\_IkI\_ggh f] fe ~h fl] fe G_[hevrh_ dZq_kI\_ggh_b dhebq
jZa\blb_ _\]e_gh\uo b djbilhnblh\uo \h~hjhke_c¢ hlf_qgq_gh \ ijh[_
gbke _gghklv bo khklzZ\beZ khhlI\_Ikideghb de e Z [bhfZkkZ
khhi\_lklI\h¥ZeZ f] fe b f] fe

LZ[ebpgZb~h\hc khklZ\ nblhieZgdlhgZ \h~h_fh\ n_j]Zgkdhc h[eZklb

LZdkhg 6

&<$123+<7%

OHULVPRSHGIRUWODXF DE & | &
0 WHQXLNWEPD E &
0 SXQFWHDWD E &
OLFURMWWXYLRRVD E
0 SXOYHRRI® )RUWL HPHG
(OHQN
'‘DFW\ORFRFFRSYLV DFLEF XODU[LW
" LU UHJ X @DAPLW K E &
" PXF L FRQO/DV E &
*ORHRFDSVIDDORIGQ® E ' ' &
* DOSLQD | BDRDEEDKROBE &
+ROOHUE
*O PLQXMDO +ROOHUEE & &
*O PLO®MW +ROOHUE| E & &
*OWXUJIXGMD +ROOHUEE & | &
*RPSKRVSKDHUXW]DSRRLQD
* ODFENR® LV E
* SXVXWOD E &
$QDEDHQD VS E & | &
2VFLOODWRULD VS | DE | &
2VF SODQRWRYLFD E ' ' &
2VF FKORWLQDRP ED | &

2VF FKDOWEWHW *RP E




ljh~he  _gb_1Z[ebpu

2VF JHPL@QDQWDO K * ED &

1 ODQFHRIODW] E

2VF OBBRVD DE '
6SLUXOL@WIPDLRU ED

SRUPL@ALDXWXPO®DOHRP E &
SKSDSLOODWHWYRIH®D W XP '
3K WHOQHK@GHIJK *RP E

3K PXFERKEIDHD/VWDOR]]JLEHW

1DXP
/\QJE\D . XHWi{MQJLLLUFEQ|
%3$&,//$5,23+<7$

OHORVLUD$SYDULDQV E

E\FORWHOMWX@DVSLD ED

& PHQHJKDQNDQD ED

& NXHWIKRJILL E

S5KLIRVROHQLEID PR QJL\REWD

5K HULHQ®8PV RE

6\QHGUD VS E

6 DF.XW] E

6 WDEXQODWRW] ED

6 WDEXODWNNXQ SDUY DE

6 PLQXVYBXQD E

6 XOQDLW]VFK (KU E
YUDJLODULD' BPSXFLQRE

YU FRQVWKIXHO®UXQ E

YU FURWRQMIQVLV RE
&RFFRQHLY SRDFHQWRBL

& SODFHQWXOXY HE®RE\SWD
. F K Q D COWIK.FMX/Q R

FK PLQXWIWNLPD RE
IDYLFXOD FU\SWRFHSEBD QD
1 FU\SWRFHSKDQW]Y YHEQHWD

*UXQ




ljh~he  _gb_1Z[ebpu

IFU\SWRFHSKDOD Y LEWHUPHGLL
XWIUXQ
1 FLQFRWD *UXQ ED
1 S XS XD ER
1 .ROFRIUHW] HW $QLWY
1 UK\QFKRKMJKDOD| ED
$P S K RAUHI) WO DE
&\ P E HDIOIDXW] RE
& PLFURFHSXQOD E
& YHQW.XXWRVD RE
*RP S KR QSDRDY X.000A E
*UXQ
(SLWKHPLDKIHEWD E
( WXUJKGDXW] ED
( VRUH[ Y d¥DWLOLV| ED
&8\OLQGURWKHFDHEUD RO [V
*UXQ
+DQW|PPBKDR[YLYD|[ E
(KU *UXQ
ILW]VBRLPXO®RILV ED
1 FORVYKHUULXBP ED
1 PLEURFHSX®OD E
1 SDOMW] : 6P D

1 SDOHD YXGWHELQIAQ ED

(8%/(123+<7%

SKDFXV [WW8vrhc

BKDFXV VS

(XJOHQD VS

&5<372+<7%

&U\SWRPRQDV VS

&KLORPRQDV VS

7TUDFKHORPRPDV VS

''123+<79%

SHULGLQLXP FOQRWXPE

3 WDEXODPWPXP(KU




ljh~he  _gb_1Z[ebpu

*MQRGLQLXP J\PQRGLOQHE XP &
*OT X D G WBbIMGHH\Y E &
*O %RUKPAPE 6FKLOOHUE
&+/2523+<7%
&KORURFRFFEFXP VS KXPLFROD™"™
&EKORUHOO®DHWKHODUDULV E '
&KODPLGRPRQDV VS E K '
2 R F\VADLLW V/IRM@IPL E &
2RF\VWLWE@RDJHL E
$ONLVWURQGHWNPMYYQ E '
.DUVFKLN
$QND O F BIVXIW E &
$QN DFLBMODQULWU E &
$QN PLOXWHPWPLPXV| E &
$ON VSUHPOLV:LOOH E &
'LFW\RVSKDHULXP SXOFEKHOOKXP
‘RRG
' HKUHQEHUWDHDQXP E &
&KORURJRQLXP VS DEXOHDWXP]
SDOPHOOMPEQLDWD E &
SRO\WWRPD VS XYHOOD"
&RHODVWUXPIDWWURLGHXP &
&SERHODWWBHUXYXRSRUXP E & '
&UXFLJHUD WHWUDISHELD '
& TXDGUDWD E &
&KDUDFLXP VS E
&KDGDWHOOD ORQJLVEHWD /HPR
$FWLQRVSKDHULXP |VSE
6FHQHGHVP XMW REOQ[IXEV &
6F TXDGUWhBBEKEGD E '
6F TXDGULFDX%B | W\SH FXV &
6 F D F XWW]V E &
6F DFXPLRWOWXYV E &
7HWUDHGUREDB®WIILRXPE '
&DUWHUVDD IVG&D/O ED




ljh~he  _gb_1Z[ebpu

TULER@MPDDUH E

2HGRJRQ&XP E
H[s__ d\the\h*hjhke _c
KRQVXPHUYV

$PRHED SURWHXV ED
&KLORGRQHOOD XQFLQDE®MD
&ROXUHOOD VS E
/JHEFDQH VS E
/JHSDGHOOD RYDWD E

SRUWLFHOOD FRQYDOQODMELDP

Mkeh\gu_ h[hagZq_gby
_"bgbqggzZy \klj_qz_ fh&kl&+tkm[~*hfbgZglude
"'+~ hfbgZglu b [he
< *Yay\Zg jbkh\u_ qgq_db ]
< Ju[ oRaA ]
<« =*x:d[beZekdh_ k_ehoj Jefm[bgZ ]

Ebl_jZImjz

FmazZnzZjh\ : F WijlzZr_\ ' W OZebeh\ K &ig "quebl_e
\h~*hjhke ¢ Kj_"~g ¢t Zathbgl BRr®©NZg? ,Lhf

Hij_~_ebl_ev ij_kgh\h*gihdke ¢ KKKJ >bzZlhfh\u_ \h”"hj
<uimkd F

Dmjkzdh\ E G GZmfh\ G : Hij_"_ebl_ex KgbaBld& jZkl_g
SKh\_Ikdzy GZmdz~ L L

Hij_~_ebl_ev ij_kgh\h”rguo \h”hjhke_c¢c KKKJ Ibjhnblh\tL
<uimkd F

Mkzqgl B Dhebqg_kI\_ggzy f_Ih*bdzZ k[hjZ b h[jZz[hldb n
Lim~u <=;H \ui k



M>D
KH<J?F?GGH? KHKLHYGB? K?EVKDHOHAYCKL<?GGH=H JU;H<H
< J?KIM;EBD? L:L:JKL:G
olyfh\Z J D RZdbjh\Z N F
N_"_jZevgh_ Jhkm”ZjkI\_ggh_ [x" _lgh_ gZmigohZjkgjgguatigZmag
bkke _~h\Zl_evkdbc bgklblml ha_jghlh b j_qgh]BIZjkgh]lh olhagclklhz
N _~ jZevgh_ Z]_glkl\h ih jUR\¢QHIRIDERP

7+( &855(17 67$7($95,&8/785%/ ),6+(5< ,1 7+( 5(38%/,& 2)
7$7$567%$1
$NKW\DPRYD 5. 6KDNLURYD ) 0

J_axf< klZlv_ ijb\h”*blky kh\j_f_ggh_ khklhygb_ ijm~h\h]h b L
julh\h?~kINZ \ J_kim[ebd_ LZIZjkldgba\hMkIA@ Ih\Zjghc ju[u \ ijm~h'
ohayckl\Zloim[ebdb IhdZaZgh \ujZsb\Zgb_ \ j_kim[ebd_ Ih\Zjghc
dhfie_dkgh]lh gZagZq_gby

Dexq_\u_ kehZd\ZdmevimjZz ijm~h\h_  ju[h\h”kl\h bg”n
ju[h\h~kI\h \h~hzfu dhfie_dkgh]h gZagZq_gby

6XPPDUKH DUWLFOH SUHVHQWY WKH FXUUHQW VWDWH RI
5HSXEOLF RI 7DWDUVWDQ DQG WKH YROXPH RI SURGXFWLR
UHSXEOLF 'LVSOD\LQJ FXOWLYDWLRQ LQ WHKWHHBMBRKB® LRI RIF
DSSRLQWPHQW

H\ ZRU®WXDFXOWXUH SRQG ILVK LQGXVWULDO ILVK
DSSRLQWPHQW

K \dexqg_gb_f \ ]hA*m Zd\Zdmevimju dZd gZijZ\e_gby Kk
Ayl _evghklb \ ijbhjbl_Iguc gZpbhgZ¥Ag\bdbijh:1®dI2 \ Jhkkbb gZq
Zdlb\gh_ jzZa\blb_ n_jf_jkdbo ohayckl\ dhlhju_ klZeb ihemq.
ihA" j°dm b dj_"blu G_ hklZezZkv \ klhjhg_b J_kim[ebdZ LZIZjklZ

K_lh~rgy ju[h\h?klI\h \ J kim[ebd_ LZIZjklzZzg jZa\b\Z Iky
gZijZ\eb vy

ijm~h\h_ ju[h\h”kI\h k bkihevah\Zgb_f ihembgl_gkb\guo b b
jZa\_"~_gby h~hfZrg_gguo \b”h\ b ihjh” jul

bg"mkljbZevgh_ ju[h\h”kI\h k jzZa\_~ _gb_f p_gguo \b”"h\
Z~Zilbjh\Zgguo d h[blZgbx \ mkeh\byo k \ukhZdblild ie Higji&lyfb_ ihk.
k[ZeZgkbjh\Zggufb dhf[bdhjfZfb

Hkgh\gufb ijm~h\ufb ohaycklI\Zfb \ J_kim[ebd_ LZIZjklZg y\ey
ju[oha? H:H ©DZc[bpdbc ju[oha? H:H ©Ju[oha ©Mrgy2 H:H O,
kzrdh\h_ ohayckl\h gZ | _ieuo \h*"Za AEZHg®AZD gkIW K ju[oha? H



iehsZ”~v ijm~h\ wlikd\ oheklZ\ey | 12 \ Ihf gbke_ 1Z gZ]lme
\ujhklguo g_j_klh\uo b abfh\Zevguo Z 1zZd" _ 1Z ]Theh\guo ijm~
bo khklz\ey_ | hdheh lhgg Ih\Zjghc ijm~h\hc ju[u

H[t _fu \ujZsb\Z_fhc \ ijm~h\uo ohayckl\Za k_kimfébdb jju[ u
ijb\_~_gu \ 1Z[ebp_ < ihke_"gb_ ]h?u 1Zd gZijbf_j \ \' mi
\ujZs_gh b j_Zebah\Zgh Ilhgg Ih\Zjghc ju[u Z d dhgpm m°
lhgg

LZ[ebpldZhba\h~kI\h Ih\Zjghc ju[u \ ju[petaddo LUZIKjklZg |

GZbf_gh\Zgb_ =h”"u
ohayckl\

HHH ©:jkdbc
ju[oha?

H:H ©AZbgkdbc
ju[oha?

H:H ©Ju[oha
©OMrgy?@

=MIl JL ©IH
©LZlju[oha?

H:H ©Ju[oha
©>ufdz?

H:H ©DZc[bpdbc
ju[oha?

<K?=H

Djhf_ ki_pbZebabjh\Zgguo ju[h\h”guo ohayckl\ \ujZsb\Zgb _
J_kim[ebd_ \ ihke_"gb_ ]h”u ijhba\h?blky b \ \h~"h_fZo dhfie_dkg
NZgguf N=;M MijZ\e _gb_ LZIf_ebh\h”oha? gZ | _jjblhjbb J_kim[eb
f ebhjZlbdgujm~h\ b ]b”jhl_ogbg_kdbo khhjm ™ _gbc h[s_c iehsZ
<ujZsb\zgb_ Ih\Zjghc ju[u \ mdZaZgguo \h"h_fZo [ueh jZa\blh
J_kim[ebd_ Ju[fhlebddhhzZzIb\ghc klZgpbb ijb Fbgbkl_jkI\_ k_evkdh]l
ijh~h\hevkl\by J_kim[ekhldbg UWzlAmgdpbhjgbjh\Zgbb \ EZbr_\kdhf
ju[hiblhfgbdZz ©Khdmju?

>h ebd\b”"Zpbb Jufhé&thgBlIb\ghc klZgpbb dheohau b kh\ohau
ih~"kh[gu_ ohaycklI\zZ ijhfij_"ijbylbc bf_xsb_ gzZ k\h_f [ZeZgk_
ju[hihkzZ”"hqgguc fZl_jbZssbW&bj lh\Zjgmx ju[m "ey j_ZebaZpbb k\hbf
b gzZzk_e_gbx ? _lh~gzZy]] j_ZebazZpby Ih\Zjghc ju[u \ hkgh\g

khklZ\eyeZ hdheh lhgg < wlhf gZijz\e_gbb Zdlb\gh jZ[hlZe
:dkm[Z_\kdh]h ;m]mevfbgklhh]kukmbgkdkdh]h A _e_gh~rhevkdh]h
DZfkdklvbgkdh]h  Gmjezlkdh]lh |_klj_qkekphikdh]hu[gKkZ[bgkdh

Q_j_frZgkdh]h jZchgh\



< ]JhAm Ju[h¥hedhjzlb\gZy klZgpby [ueZ ebd\b”bjh\zgZz
k_evkdhohayckl\_gghkh\Zju[h)hRlIZeb m~"_eylv ~“he gh_ \gbfZgb_
K_j_"bgu o ]h*h\ G_evay g_ mihfygmlv b h Ihf qgqlh d wlhfm \j_f_g
f _ebhjzlb\guo \h~h_fh\ b ]b”jhl_ogbq_kdbo khhjm  _gbclhAdbkljh_
ijhreh]h klhe_Iby \ujzZ[hlZ&mjlk\hgZoh”~bebkv \ Z\Zjbcghf khklhygbt
ijh\_~ _gby j_fRokkHZgh\bl_evguo jZ[hl

< khhI\_Ikl\bb k n_~_jZevghc p_e_\hc ijh]jZzffhc KhojZg_gb
ieh~hjh~by ihqg\ a_f_ev k_evkdhohayckl\_ggh]lh gZagZq_gby Lk
gZpbhgzZevgh]lh “hklhygby JhkKbhBuwB gz i_jbh” ~h IhrzZ  mliI\_j
ihklzgh\e_gb_f 1jZ\bl_evkI\Z Jhkkbckdhc N_"_jZpbb hl n_\jZe
khhjm™ _gbc [ueb hlj_fhglbjh\Zgu HrgzZdh h[t_fu Kkj_"~kI\ gZz
]b”rjhl_ogddpo khhjm™ _gbc ij_~mkfhlj_ggu_ \ jZfdZo ijh]jzffu [ueb

>ey h[_ki_g_gby gzZ”~_"gh]lh 1_ogbqg_kdh]lh khklhygby b
]brjhkhhjm™ _gbc Fbgbkl_jkI\h k_evkdh]h ohayckl\Z b ijh*h\he
LzI1zZzjklzg n_~_jZevgh_ JhKm~AZjkdh_gaohgj_"~_gb_ MijZ\e_gb_ f_e
a_f_ev b k_evkdhohayckl\_ggh]l]h \h~hkgzZ[ ' _gby ih J_kim[ebd
MijZ\e_gb_ LzIf_ebh\h”oha jZajzZ[hlzeb ijh]jzZffm F_ebhjzll
\hkklZgh\e_gbx ]b”jhl_ogbq_kdbo khhjm’ _Ig@bklAgigkim[ebldrulLZ
mI\_j"~_ggmx ihklZgh\e_gb_f DZ[bg_IZ Fbgbkljh\ J_kim[ebdb LZIZ
] 1 ]1*_ [ueh ij_~mkfhlj_gh nbgZgkbjh\zgb_ jzZ[hl ba [x" _1Z J_K

Lzdbf h[jZzahf jzZa\blb_ f_ebhjzZlb\guo jZhNu\kihkéa[KIdh\Zeh
ihyle_gbx k_evohaij_”"ijbylbc "~_eZxsbo ijbh[j_klb ju[hihkZ~hqgguc
\ujZsb\zgby Ih\Zjghc ju[u \ \h*h_fZo “"Zgghc dZIl_]hjbb

Kh klhjhgu Fbgbkl_jkI\Z k_evkdh]h ohayckl\Z b ijh*h\hev
LzZzIZjklzg [ueb ijbgyjlw ifhh km[kb” bjh\Zlgbvkdhohayckl\_ggu
Ilh\Zjhijhba\h” bligohdj_ IZxsbo ju[hihkZ”"hqguc fZl_uhZeb\Zghy \
Ih\Zjghc ju[u Lzd \ aZ |kfmikb~rbjh\zZzgb _f ijbh[j_lI_ggh]h ju[hihk
fZzl _jbzZzezZ \ Fbgk_evohaijh”™ JL h[jZlbehkyv k_evohalh\Zjhijhba\l
H:H ©DZc[bpdbc ju[oha? b HHH ©OAZbgkdbc ju[oha? [ueh ijb

ju[hihkz~hqgh]lh fzZl_jbzZezZ \ Ihf gHEke_ | Ihleklhjeh[bdZ b I [_
Zfmjz < ]h "m m" _ hjlZzgbazZpbyfb b ij _"ijbylbyfb k_evkdh]
©AZbgkdbc ju[oha? ~ey Ih\Zjgh]h \ujZsb\Zgby [ueh ijbh[j_I _gh

fZzl _jbzez \ Ihf qgbke_ | dZjidheh[bdEZ Ihek | [_eh]h Zfm

>hihegbl_evgh ju[hihkZ"hqguc fzZl_jbzZe ijbh[j_IZeky ba M~*fmjlk
;Zrdbjkdhc j_kim[ebd glh ihalhebeh aZjul[blv hdheh
k _evohanhjfbjh\zZgbc

< ihke_"mxsb_ ]Jh”~u \ k\yab k |_f \ ijh]jzff@agbih km]
julhihkZ~hqggh]h fZl _jbZeZ [ueb \dexgq_gu p_ggu_ \b”u ju[ dZd et
m\_ebgbehkv b dhebq_kl\h k_evohaij_”"ijbylbc ijbh[j_lIZxsbo ju[hil



>ey jZpbhgZevgh]h \_~ gby ohayckl\Z gZ \h~hzfZo Fbghbl
ohayckIbZ ijh h\hevklI\by J_kim[ebdb LZIZjklZg g9Z [Za_ N=HM
ijblezr_gb_f ki_pbzZebklh\ LZIZjkdh]lh hI~_e_gby N=;GM ©=hkGBH
\ | _jbgzZjghc ezZ[hjzZlhjbb =ezZ\gh]h mijz\e_gby \_I_jbgZjbb D.
J _kim[ebdb LZIZjklZg J[ueZgZhjhZgblah\Z 11 Aey julh\
k _evohanhjfbjh\zZgbc

<dexq_gb_ Zd\Zdmevimju \ ijbhjbl_Iguc gZpbhgZevguc ijh_
kihkh[kI\h\Zeh ihy\e_gbx \ J_kim[ebd_ LZIlzZjklZzg bg\_klbpbh
ijhba\h~kl\m dZzZjiz b p_gguo \b”~b\ jeehkink_Nin\ Ilhy\bebkv fbgb m
ih \ujZzsb\Zgbx p_gguo hk_Iljh\uo \b”Ah\ ju[ b nhj_eb dhlhju_ \ujZk
aZ dhjhldbc i_jb& A M\Zjghc ju[u Ijbf_jhf IZdbo ohayekd\hy\gewy xlky
n_jfu ih \ujZsb\Zgbx hk_Iljh\uo ju[ d inhDj2bgh\b*h\hMBEkflkgkdh]h
jZchgZ b \ DNO ;ZlujrbgZ :jkdbc jZchg

>ey mki_rghc jZ[hlu ju[hohaycklI\_gh]lh dhfie_dkZ [ueZ jZajZ]
p_e \Zy ijh]jzffz ©JZa\blb_ ju[hohayckl\_ggh]h dhfie_dkz J_Kkir

]Jhru@2mlI\_j"~_ggZy ihklzgh\e_gb_f DZ[bg_I|Z Fbgbkljh\ hl

k \u”_e_gb _f feg jm[e_c H~”gZdh \ "Zevg_cr_f \ k\yab k hlk
A g_"guo kj_"kI\ nbgzZzgkbjh\zgb_ wlhc ijh]jzffu g_ ijh\h*"behkv

Mgblu\Zy qlh J_kim[ebdy\dyZIlKkjpklZyghc jbkdh\Zggh]h ju[h\h~K
ij_"mkfhlj_gh jZa\blb_ g_ Ihevdh ijm~h\uo ohayckl\ gh b bg”ml
wnn_dlb\guo ey \ujZsb\Zgby hkh[h p_gguo \b”h\ ju[ dZd ehkhk_\

Fbgbkl_jklI\h k_evkdh]h ohayckl\\by Jjktm\leddbl LZI1ZjklZg mk
\dexgbehkv \ ijh]jzffu Fbgbkl_jkI\Z k_evkdh]h ohaycklI\Z Jhkkbc
j_lbhgh\ Lzd \ ]h*m [ueZ jZajzZ[hlZzgZ wdhghfbq_Xkd&d\mldZqbf
k_evkdhohayckl\_ggh]lh ju[h\h~klI\Z \ J_Kgidn[ekd_ L]JalAjkdhdhjZy
ij_"mkfzZljb\EBZ"Zgb_ \ J_kim[ebd_ mkeh\bc 7ey dhfie_dkgh]h
k_evkdhohayckl\_ggh]lh ju[h\h~kI\Z \ Ihf qglkkesvkidkoljhYyrekki\Z gL
lh\Zjhijhba\h”*bl_eyf mqgzZkl\mxsbf \ j_ZebaZpdpbfhedhglhibhgZ&ddhe
ijhljzffu ipZa\blbx k_evkdhohaycklI\_ggh]lh ju[h\h~kI\Z ij_#AklzZ\e)
\haf_s_gb_ azljzl ih kljhbl_evkli\m b j_dhgkljmdpbb h[t_dlh\ k
ju[h\h”kI\Z beb azljzl ih ijbh[j_I_gbx |_ogheh]bq_&yhRjht_H[lhj\m~"t
k_evkdhohayckl\_ggh]lh ju[h\h”~KkI\Z ba kj_"kI\ n_"_jZevgh]h b j_kil

< khhI\_Ikl\bb k mdzZazgghc ijh]jzffhc b ijb ih~"_j°d_ lj_ab”
LzIZzjklzg \ ]h m gZqgzlh kljhbl _keestk[hA k\d Rfu[fgrhigbpbiZevghf jZc
J_kim[ebdb LZIZjklZg gZ [Za_ HHH ©QmefzZg? ju[h\h”gh]h azZ\h”".
h[s_c¢c kf_lghc klhbfhklvx feg Jjm[e_c ih Ih\Zjghfm \ujZsb
hk_ljh\uo \b”Ah\ ju[ fhsghklvx | Th\Zjghc ju[u b | ibs_\hc bd
bg"mkljbZemkaZ¥gh\dZ ih \ujZsb\Zgbx hk_Iljh\uo ju[ \ H:H Ju[o
| _klj_qgbgkdh]h fmgbpbiZevdhkhmjzbhdz L Z IfhjkdB g |v X | ITh\Zjghc
kKl _jey™zjz[hlZeb hk_Ijh\uc az\h® EZbr_\kdbc ih \ujZsb\Zgbx hk_



fhsghklvx | DNO ;zZIBjbgd[h\h*gZy n_jfZz ih \ujZsb\Zgbx hk_Ij
ju[ b nhj BH ;bhijh~mdl DNO DzZfZeh\zZz J J \ :]Jjuakdhf fmgbphb
J _kim[ebdb LZIZjklZg
J_amevlzZIzZfb ijh\_~ _gghc jZ[hlu ih km[kbr"bjh\Zgbx

ju[hihkz~hqggh]h fzZl_jbzZez |j_ZebazZpbb ijh]jzffu k_evkdhohayck
ihemqg_gbx ju[h\h~gh]lh h[hjm~h\Zgby y\bebkv ijhba\h”~kl\h b j_Z
lh\Zjghc ju[u dZzZji yokiprge_ b hk_Ijh\u_ \b”u ~hihegbl_evgh d
ju[hohayckl\_gghc ~_yl _evghklb m _ kms_kl\mxsbo ki_pbZebab,
ohayckl\
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J_axf < klzlv_ ZgZebabjmxlky mkeh\by h[blZgby b g_j klZ
g_j_klh\hc ahg®Zcyd |Ij_~klZ\e_gu j_ameviZlu fgh]lhe Igbo bkke
\hajzZzklghc kljmdImj_ ihimeypbb e_sZ l[jb\h~ylky fZl_jbZeu
_klI_kI\_ggh]lh jZzafgh _gby egéXkllb kdXxleu\gxs_cky fheh”b I|hdzZaZ¢
[eZ]hihemqgh_ khklhygb_ wnn_dlb\ghklb \hkijhba\h?*kI\Z e_sZ m\._
g_j_klh\hc qzZklb ihimeypbb b \ [eb Zcr__ \j_fy g_ jzZkkfzljb\z
bkdmkklI\_ggh]h \hkijhba\h”klI\Z

Dexqg_\u_ kghVg | g gb_|j @Zcud e_s \hkijhba\h”kl\h fheh?

6XPPDUQ WHKIHVWK®GHVRH KKM\E LIMDPOWMFOE B UGDP DUH ORI \VH
ORZWSDZQLQRINRQIKDIZWH UHVXOMHWURN IORQAIKHY DUHSUHVHQW
UHODWHG V®/RISOFGDW HR @ DRV E U HDR NH | RLYFHLB IQ \D WXISII® G X F W L
RIEUHDP DQ®RITHRIQAHBUEHURXIJKW ,W LVVKRZQ WKDW WKH V
UHSURGXFWLRQ RIEUKD® WSOIZRLYHVSWKW R \&KEHXO0D W LR B OX
H[DPLQH® DMRF@UWLILFLDOUHSURGXFWLRQ

H\ZRUGRZOWRA =KEWNDP UHSURGXFWLRQ

Ba\_klgh qglh fb]jZpby ijhba\h”bl_e_c ihemijhoh”guo ju[ gZq
ahgu @Zcud ijhlb\ I_g_gby \\_jo ih jogd| #dIdewbzf@ JzZafgh _gb_
ithemijhoh~guo \b”~h\ ju[ ijhoh”~bl \ jmke_ j db @Zcud \ur_ ijl
ijhly” _gghklvx df hl fhjy

G_j_klbebsZ jzkiheh  _gu gZ aZlhiey_fuo mqgzZkldZo [_j_]h\hc
klZjbpZo | _ gz f_edhXrbysd ig2\h"rgZy jZklbl_evghklv Ilhke_ g_]
ebgbgdb b fheh”v \k_o \b”h\ ju[ kdZlu\Zxlky k g_j_klbebs \ jmkeh
| _g_gbx \ ij_"mklv_\h_ ijhkljEdkKIgZy fb@Zpby fheh”b ihemijhoh”g

jZklygmlz b fh™ _| ijpkhehzZ\Imklz Ih f_j_ jhklZz fheh”v kdZlu\zZ_|I
\ ij_"mklv_\mx ahgm gZ]lmeZ b jZkij_"_ey_Ilky \ hij_kg_gghc ahg_
jZkij_~_e_gb_ ebqbghd b fheh”b bo \u'b\Z_fhklv \ ~_evl_ j_d

wdheh]bg_kdbo nZdibplo\ gremkeh\by \hkijhba\h~kI\zZ



E_stihemijhoh”ghc \b®» GZ g_j_kl ihAgbfZ_|ky \ur_ ijhfukeh\h
df hl ij_"mklvy j @Zcud Hkgh\gu_ g_j _klbebsZ e_sZ jZkiheh _gt
1"~ wnn_dlb\ghklv g_j_klzZz ebfblbjm_Iky \_eblddhc b\_K]hgg_
ijh~he bl _evghklvx Gh |I_f g_ f_g__ \ ex[hc ih \h~ghklb ]1h”~ qgbl
e_sZ \ukhdzy

< @ZcuwdDZkibckdhf [Zkk_cg_ aZiZku e_sZ gZoh”ylky \ m?~il
khklhygbb AZiZku e_sZ khojzZgyxlky \ukhdbfb azZ kqg_l wnn_dlt
Rbjhdbc "bzZiZzahg \hajZklghc kljmdImju g_j_klmxs_c ihimeypbb e_
__]h”gh_ idhigb_ azizkh\ wlh]lh \b”"Z m\_ebqgb\Z_1I| klIZ*h ju[ < IZ][e
fgh]lhe_Ilgb_ ~Zggu_ ih \hajZklghc kljmdImj_ ihimeypbb e_sZ

LZ[ebpZFgh]he_Igyy *“bgZfbdzZ \hajzZzklgh]h khklzZz\l] e_sZ aZz

<haj. =h"

Kj_~gbc \h

<hkijhba\h”"klI\h e_sZ wnn_dlb\gh \ ex[hc ih \h~ghklb ]h”~ i
\u'b\Z_fhklv fheh”b ihalhey | m\_ebqgb\zZlv g_j_klh\mx gzZklv ihime

GZ[ex"_gby aZ wnn_dlb\ghklvx _kl_kI\_ggh]h \hkijhba\h”~kI\Z
mqg_Ilguo kl\lgj¥zg_c ahg@® Zjcud ijhly  _gghklvx df Bkke_"h\Z
bkihevah\Zgb_f [bfljZzeZ ihdZaZeb qlh gZb[hevrZy qbke_gghklv
ihdZzazgh \b”h\h_ khhlghr_gb_ fheh”b ihemijhoh”guo \b~h\ ju[ \

19,2%

| fle
benornaska w

W benornaska
B Cypnak
B Bobna

® CaszaH

u Com

Jbkmgh#H<b”h\h_ khhlghr_gb_dmeéjfrdhfMyuo ju[ \ i_jbh” ihdZlghc fb]
\'j@Zcud \ ] Vijhp_glghf khhilghr_gbb



Mjh Zcgu_ ihdhe_gby fheh”b e_sZ [ueb hiIf_qg_gu \ ] ~h

b \ ] fheh”v \ueZ\eb\ZeZkv ~h < ] fheh”~v ehisZ azZg
hl h[s_]h meh\Z ju[ < ] ih [bhfZkk_ fheh”v# sZ aZgbhfz

< ]h*m meh\u fheh”b kgbabebkv b khklZ\eyeb < ]
e_sZ m\_ebgbezZkv “h mjh\gy ] b khklz\beZz hl h[s_]h metl
< ] meh\u fheh”b e_sZ [ueb kZfufb \ukhdbfb ih kjzZ\g_gbx
]h~rzfb b “hklb]leb hl h[s_]h meh\Z 1hdzZlgzy fbljzZzpby fheh"|
kdzl fheh”b fh _I ijh~he ZIvky ~h Z\]lmklz AZzZl_f fheh”v i_j_1
ijb[j_"ghc ahg_ j_dblb\ jbd_ Jh*Z g_ \uoh”y ba g__ < ] \

jZgg_\hajzZklghc fheh”vx aZeZ\eb\ZeZkv b ih*jhkrZyffheh”v jZaf_j.

AZ \k_ \j_fy gZ[ex”_gbc fheh”~v kdZlu\ZeZkv djmighc b ih f
fZkkm | _eZhel@v e_sZ bf_ezZ fZkktm hl] GZb[hevr__ dhebqg_kl\h
kdZlbehkv ~h ] glh ]Jh\hjbl h \ukhdhc \u'b\Z_fhklb hl bc
KjZ\gbl_evgu_ jZaf_jgu_ ihdZaZl_eb ih hlghr_gbx d ~jm]bf \b"Zf
|Z[ebpZz

LZ[ebpZ <_kh\u_ ozjzdHbjbkibh~b ihemijhoh~guo ju[ \ i_jbh” ik
fb]jzpbb j @Zcud \ ] wda

<b~h\hc khklZ\ FZkkZ fheh”b ju[ ] Kj_~gyyl <k_]h fheh”b
fheh”b jul fZkkZ jul wda
fheh b |]

E_s rl

;_ehlezadlz

Km~rzd rl

DbevdZ rl

<h[eZ]| rl

KzZzazg rl

Khf rl

Q_ohgjvrl

Blhl]h wda

:gZeba ijh\_~_gguo bkke_~h\Zgbc ih "bgzZfbd_ ihdzZlghc fb]jZz
] @ZcuikhdZazZe qglh \ ij_~u”“msb_ ]J]h”u b \ gZklhys__ \j_fy aZiZkt
ithimeypbb e_sZ klZ[bevgu aZ kq_| wnn_dlb\gh]h _klI_kI\_ggh]h
[eb Zcr__ \j_fy g_ jZkkfzljb\Z_Iky dzZd h[t_dl bkdmkklI\_ggh]h \hkij



Ebl_jzl&]j
IhdzZlg#ZyljZpby fheh”b ju[ \ j_dZo <he]Z F Ba” GZmdZz
Qmlmgh\zZ G B Jmdh\h”kl\h ih bamq_gbxRhaBAl Z& jhklz

KKKJ k
ljZzZ\"bg B N Jmdh\h”klI\h ih bafmqg lgbx\pgw[ ijhfure_gghklv
k
AZkhkh\< : >bgZfbdZ gbke_gghklb ijhfukeh\uo ju[ F
ijhfure_gghklv k
Dh[ebpdZy : N Hij_~_ebl_ev fheh”b ij_kgh\h™Mguo ju[ F
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J_axf_< Kklzlv_ jzkkfzZljb\zZxlky ijbgpbiu hjl]ZgbazZpbb ihebdr
fmevibljhnbq_kdbo fhjkdbo ohayckl\ gzZ q_jghfhjkdhf ih[_j_"v_
j_dhf_g”Zpbb ih \bAh\hfm khklZ\m h[t_dlh\ \ujZsb\Zgby

Dexq_\u_ kéBj)EdmmyZ ihebdmevIimjZhjQ _ jgh_

6XPPDUOKH SULQFLSOHV RI SRWURSKW K PO IDIHE IPX O W IR Q
FRDVW Rl &ULPHD DUH GHVFULEHG LQ WKH DUWLFOH 5HFRPI
JLYHQ

H\ ZRPOW LFXIOWSRO\FXOWXUH WKH %ODFN VHD

Jhk fbjh\h]lh kijhkz gz fhj_ijh~mdlu b kgb _gb_ meh\h\ ijb\_
h[t_fh\ ijh~mdpbb fZjbdmevimju dz ~h_ "~ _kylbe_Ib_ wdki_jlzZf
NZevg_crbc jhkl dhlhjuc khojzZgblky \ [eb Zcrb_ "E®KIH& R OWWNAIR(
"he g bkihevah\@dgtneh]bb kihkh[klI\mxsb_ wdhghfbg_kdhc b
mklhcgb\hklb j_]Jbhgh\ >$QRQ\PRXYV @ JZa\blb_ Zd\ZdmevImj
hij_~_ ey | [m"ms__ fbjh\h]h ju[gh]h ohayckI\Z 1j_bfms_KkI\Z wlhc
hikmlkl\b_f azZ\bkbflhuktb \ht HZau [he__ gbadbfb ih kjzZ\g_gbx k
wg_jlhazljzlzfb ijb[eb  _gghklvx d [_j_lh\uf h[jZ[Zlu\Zxsbf dhfie_
\hafh ghklvx ihklzZ\eylv gZ jugdb ijh*mdpbx klZ[bevgh]lh dzZqg_klI\Z
Fbjh\hc hiul ithdZau\Z_| pbbbg\Z8lZdmevIimjm ijbagZgu gZb[he__
ba \k_o hljzke_c Z]jhijhfure_ggh]h k_dlhjZz

<ujZsb\zgb_ "\mklI\hjqZluo fheexkdh\ y\ey_ Iky gZb[he__ jZkij
Zd\Zdmevimju b ihl_gpbZevgh h”*gbf ba kZfuo mklhcgb\uo __ nh
[hevrbo nbgZgkh\uo \eh™ _gbc keh'guo ]b”jhl_ogbqg_kdbo dhgklj
bkdmkkl\_ggum\ dhgfl dZzd fheexkdb iblzZxlky nblhiezgdlhghf fbdjhn
jZaebqggufb \b~rZfb hjl]Zgbq_kdh]h ~_IjblZ Dmewibabip@lfigu [fhe'exk
bljzxl dexg_\mx jhev \h fgh]lbo ijb[j_"guo wdhkbkl_fZo [eZ]h
nbevljZpbhgghc ZdIb\dkihKkhklib fZk



< mkeh\byo Q_jgh]h fhjy hkgh\gufb h[t_dlzZfb fhjkdh]h n_jf
g_jghfhjkdzy fb\WhyOXV JDOORSILRNh@QFAJKALZY &tid BIYH/FRMWD W D
Zddebfbjh\ZggzZy \ ~Zgghf j_]bhg_ ><yeh\Z Oheh”™h\ 1Ibjc
Kh\f_klgh_ \ujZsb\Zgb_ wlbo “\mo \b”h\ y\ey_ Iky h~gbf ba ijbf_
n_jfu O©fheexflbhcelexkdb? j_dhf_g m_fhc ”"ey q_jghfhjkdh]lh ih[_j_
fheexkdbf_xI jZaebqgu_ i_jbh”u khaj_\Zgby g_j_klZ b khhI\_IklI\
k[hjZz mjh zZy Ba\_klgh qlh q_jghfhjkdzy fb"by g_t \kllbdkg D\Z |
hk_gvx b ijb wihf |I_jy_ | dhff_jg_kdmx ijb\e_dz&I\ evdhlxlvi XKypkljb
BkihelwvaZgb_ Ijbiehb”guo mkljbp ihal\hey_ | hkms_kl\eylv bo k[l
ijZdlbg_kdb djm]Jeh]l]h”“bggh Koh _klv | _ogheh]bc \ujZsb\Zgby b
]h~h\hc pbde \ujZsb\Zgby \ukhdbc kijhk gz k\_"_\uehle_gg
fhj_ijh mdlu *_eZx|l lIZdhohalhpfkINh\Zgby ijb\e_dZl_evguf "ey
azgylvky fhjkdbf n_jf_jklI\hf \ r_evnh\hc ahg_ Djufz

ljb hjlZzgbazZpbb IZdh]lh IbiZz ihebdmewlkljbhpHh ]Jftb "ddhcagyhc kI1\Z 1Z
ke _"m_I| mqgblu\Zlv g_dhlhju_ nzZdlhju dhlhju_ fhlml \edyiVv gz dz
bo mjh Zcghklv >\mklI\hjgZlu_ fheexkdb bf_xI h[sb_ [he_agb b iZ]j
ijZzdlbq_kdb h”bg ki_dlj iblzgby | _ bo fh 'gh kqgblzZlv ljhnbqg_Kk
LzZzdbf h[jZzahf g_h[oh”~bfh hkh[h_ \gbfZgb_ m”_eylv ijhnbeydlbqg_|
fbgbfbazZpbb jbkdzZz azjz  _gghklb b ]b[_eb fheexkdh\ kh[ex"ZIv h
kh~_j"Zgby jZaghjZaf_jguo b jZagh\hajzZklguo fheexkdh\ mqgblu\Zz
]brjh~rbgZfbq_kdb_ mkeh\by \ jZchg_ mklZgh\db |_ogheh]bqg_kdb
kbklgfuc fhgblhjbg] khklhygby hdjm Zxs_c¢ kj_~u b fheexkdh\ b | i

lh f_j_ gZjzZsb\zZgby h[t_fh\ ijhba\h~kl\Z \hafh _g jhkl w\ljhn
jZchgz \ualZggh_ hloh”zZfb “bag_"_yl_evghklb fheexkdh\ b ¢
hleh™ _gbc dhlhju_ \ dhg_qgqghfybld]g_ilibN\guf ihke_ ~kl\byf 1Zdb
]bihdkby H~gbf ba j_ r_gbc fh™_| Julv jZzaf_s _gb_ b \ujZsb\Zgb
fbrbcghmkljbgghec n_jfu g_dhlhjuo \b”h\ q_jghfhjkdbo \h”hjhke
liZpbeyjbyopbehnhjz j_ [jbklgnhgh\Z DZemlghd @ WIb \bru djZkgl
\h~"hjhke_c y\eyxlky p_gg_crbf kujv_f ijb idhdj@h{gt\z fZbjpbgkdbc
dhkf_Iheh]bg_kdbo ij_izZjzlh\ Pbde \ujZsb\Zgby \h*"hjkkpZc IKkhklz
f j_ jhklZz \h~hjhke_c kh”_j Zgb_ jzZkl\hj_ggdlc h\hZgbdbz\qbflhj&vg
kgb Z_Iky memqrzZ_Ilky ]Zah\uc j_"bf b gZkus_gb_ dbkehjh”~hf \h”~¢
ijb\h~blky mki_rgZy fh”_ev ihebdmevimju dbEaR®P\WUUYHULd:
Ibohhd_Zgkdhc @KIPVMRMWYDYDmjhc \h~hjHkrbQDULDL DR QR V
JHUUHDBUD @ OhWHlOXV JDOORISURNYLQRUDEGELODULD YHUU
X XRPRHUULOQ@| @ ljhihjpbhgZevgu_ h[t_fu \ujZsb\Zgby c
ihalheyxl ih~"_j b\ZIlv mklhcgb\h_ [eZ]hihemqggh_ khkhhygb _
ihebdmevimjgh_ fmevlbljhnbq_kdh_ fhjkdh_\bhhjykckeéWd? ®Hh ele xkidb
ij_~eh _gh "ey ihemazZdjuluo Zd\Zlhjbc k g_agZqbl_evguf \h*hh[f



K_lh”gy \ fbj_ jZajzZ[hlZgu ih”"oh”u d jZa\blbx bgl_]jbjh\Zgg
kms_klI\mxl mgb\_jkihevmgavgu_ | _ogheh]bb kh\f_klgh]lh \ujZsb\Zghb
\bArh\ \h~hjhke_c fheexkdh\ julu jZdhh[jZaguo blehdh bo
]brjh[bhglh\ Bkihevah\Zgb_ \h”guo jzZkl_gbc ijb wlhf ihfh]z_lI
g_lZlb\gh_ \ha”~_ckl\b_ gZ hdjm\zZbbsmx \kj f¢mmievib\bjh\Zgb_ \h”*hj
\ dZq_KkI\_ kujvy y\ey |ky ~hihegbl_evguf “hoh”~hf fZjbohayckl\ >

@

Dhfie_dkgZy fmevlbljhnbq_kdzZy Zd\ZdmevimjzZ \dexq_gb_ \
jZaguf ljhnbq_kdbf ibs_\uf mjh\gyf Aimh*g&otkbkklilky gz ih~t_f_ \ jZ
jZchgZo fbjh\h]lh hd_zZgz Kh\j_f_ggu_ I_g”~_gpbb fhjkdh]lh n_jf_
hjl]ZgbaZpbx ihebdmevimjguo ohayckl\ | _ \ujZsb\Zgb_ g_kdhev
fhghdmevimju d ihebdmevimjguf bgl_]jbjh\Zgdkihfh \kbkI\nZs Kk
ih~"h[jZzggufb \b”rZfb ju[ fheexkdh\ \h”hjhke_c¢c Z \ g_dhlhjuo kem
blJehdh bo >:LNIRUV 2ERQORZODFFKLDWHOJOR @ NZ | [hevrb
wdhghfbg_kdbc khpbZevguc b wdheh]bq_kdbc wnn_dl h&d nn
ju[h\h~"guo ohayckl\ k bgl_gkb\guf j_"bfhf dhjfe_gby bf__1| jbkdb g
gZ wdheh]lbg_kdh_ khklhygb_ hdjm ' Zxs_c¢ kj_"~u I|jZzdlbdzZ kzZ"c
ihdZzau\z_| gqglh g_bkihevah\Zggu_ ju[gu_ dhjfZz b hloh”u "bag_*
\ujZsbygby fhlml kha~z\zZlv k_jv_agu_ ijh[e_fu wdheh]bq_kdh]h b k
Hkh[_ggh ZdImZevgh wlh klZgh\blky \ ijb[j_"guo jZchgZo k jZa\blh

Kh\f_klgh_ \ujZsb\zZgb_ ju[u b fheexkdh\ kha”zZ_| kbkl_fm
ju[guo hloh”~h\ \ jhklhjgddub fheexkdh\ ih ke_"mxs_c ko_f_
nblhiezgdfihgexkdb® | _ hloh”u h~gh]h \b”Z klZgh\ylky j_kmjk
\_s_kI\ "ey “jm]bo hjJHdBH&ENMWBU LD OH @ Fheexkdb i_j_jzZ[ZIL
hloh”~u "bag_"_yl _evghklb ju[ ZkzZMidZgbdkgkdh aZzZ]jyag_gb_ \h~t
wlhf kdhjhklv jhklzZz fheexkdh\ \ur_ q_f [_a IZdh]h ©ijbdhjfz2 Lzd
b fheexkdb g_ bf_xI h[sbo [he_ag_c ihlhfm ©g_mjh Zc2 ju[ fh"
dhfi_gkbjh\Zg mjh zZ_f fheexkdh\ b gzZh[hjhl

Khaiv 1Zdmx k[ZeZgkbjh\Zgagnyx kpkklZwm azZz”~ZqgZ b |j_[m_I ¢
ihgbfZgby nbabheh]bg_kdbo hkh[_gghkl_c dzZ *"h]lh \b”Z hilbfZe
"bag_"_yl_evghklb f_IZ[hebqg_kdbo b jhklh\uo ijhp_kkh\ Hqg_\l
fbrbcghmkljbggu_ n_gflh[oh~*bfh mklZgzZ\eb\Zlv k mqg_lhf Jb~jheh
]brjh~rbgzfbg_kdbo ijhp_kkh\ \u[jZgghc Zd\Zlhjbb glhJu h[_Kki_«
mlbebaZpbx ba[uldZ hj]l]Zgbdb < ebl_jZImj_ hibku\Zxlky j_amevlz
ihebdmevimju & KIDH/PAURI. WIRJEHD u g20Q F R U K\ @ WKOD\VZ \S\RUF-HAD P D

@ fbOBRWLOEXOENKBIDYOPBCGDURHAROEHUJ@

Bkke_"h\Zgby jZ[hlu ©ibehlguo2fhreepkdbuHiphkeb?® ihdZaZek
\ukhdmx wnn_dlb\ghklv dmevIib\bjh\Zgby dZzZ ~d]hkdhbxc* X% bfkh e fd b | LtZrdl
ijb\h~rylky mki_rgu_ j_amevlZlu kh\f_klgh]lh \6[¥YG BN QX etk hky
O\WLOBGIXGWKOLMNjhec \h*"hjhikxebQDWILEFKDUURB@RAMWEHUJ &KRSLQ



%DVWDUDRKKHZ 1Zzd"_ \ khg_IlZgbb k djZkdhfL WK b B FK P D Q Q
7 UR HIO O @ bhejefkdehdh Wt "hjhke&YyRRADFFKLDYH@DOR
Djufkdbc ihemhkljh\ bf__ | \k_ ij_"~ihkuedb "ey jZa\blby fhjkd
Zd\Zlhjby b [_j_]lh\Zy ebgby [hevrhc ijhlygbdgdkkbucfyledbfZImhalhe\
ijb mgzZklbb ki_pbzZebklh\ \ ju[h\h”~KkI\_ hj]l]Zgbah\ZIlv \ujZsb\zZghb
p_gguo ju[ b fheexkdh\ hilbfZevgu_ 7~ey fgh]lbo \b~h\ Zd\Zdmevl
mkeh\by Q _jgh]h fhjy gZebqb_ d\Zebnbpbjh\Zggluag@gbpyh\b dhdhju
"Zgghc hljZzkeb b hl[ez”Zx| izZl_glzZfb b ijhgbfb bggh\Zpbhgguf
ju[h\h~kI\_  >ey kz~dh\h]h ju[h\h”kI\Z \ ijb[j_"ghc ahg_ Djuf
ke _"mxsb_ \bru ju[ jZ"m gZ@FRHJKEQRF&Xjdhfhjkdbc ehkhkv [|_fc
]Jhj[ev G6FLDHQLGDHLFH@WIOUFKX\BfOBBUDY hiul fZjbdmevIim
AMmklI\hjgZluo fheexkdh\ b jZajzZ[hldb ih \ujZsb\Zgbx djZkguo
| _ogheh]bg_kdbo dhgkljmdpbyo \ hldjulhf fhj_ iha\heyxl m _ \ [el
hjl]ZzgbazZpbx bg\Zgjbhk ihebdmevimj_ \ r_evnh\hc ahg_ Djufz

Ebl_jZ]&

<yeh\zZz H X I_j\u_ j_amevlZlu \ujZsb\Zgby I|jbiehb”ghc
mkljbppUUDVVRVWWURDjghfIBAf X guc [_j_] Djufz Wdheht]by fhj
<ui K

<yeh\Z H MNZdlhjunki_rgh]lh jZa\blby fhjkdhc Zd\Zdme\
r_ evnh\hc ahg_  Q _jghlh fhjy ©Kh\j_f ggh_ khklhygb_ b i_jki
fhjkdhl]h j_kmjkgh]h ihl_gpbzZezZ x]Z Jhkkbb2 L _a “hde f_""mg
k_glyl[jy ] DZpb\_eklki Dizkkbly eb £K

Fbjhgh\zZz G < DZenhdbdZ : : Kihkh[ \ujZsb\Zgby djZ
\h~hjhkeb J]jZpbeyjby \ Q _jghf fhgl gl 58 $ *
KWWS ZZ27Z 1LQBBSIHMMWMAQW UX S KWPO

Oheh”~h\ < B Ibjdh\zZ : < EZNu]bgZ E < <ujZsb\Zgb_f
Q_jghf fhj_ ih~j_ ~ < G ?j_f__\Z GKENMZkBlyi¥dv Kk

$QRQ\PRXV 7 7 %OXH UHYROXWLRQ WKH SURPLVH
WKH ZRUOG *(FRQ@RBLVW

%XVFKPDQQ $ + 7TURHOO O .DXWVN\ 1 .DXWYVN\
VDOPRQLGYDPBILQEXEDULD *FMXLFAK@PWUIWDWOHY 5KRGRSKWD +\G

+J o+

&KRSLQ 7 %DVWDUDFKH 6 )LQILVK VKHOOILVK D
%XO0O0 $TXDF SVVRF &DQ =

&KRZ ) < ODFFKLDYHOOR - &UX] 66 )RQFN (
*UDFLODULDSKRIGCRRBEEKYWWODULDFHDH DV D ELRILOWHU LQ WK
WDQN FXOWXUHV RI ILVK R\WWWHUV DQ& VHD XURKLQVY¥ -



&XRPR 9 OHUULOO - 3DORPED , 'H ODLR / *DU.
& ODULFXOWXUH ZLWK VHDZHHG DQG PXVVHOV IRU PDULQ!
SURGXFWLRQ ,QW: - @QY+*URQ 6WXG

“-RQHV 7 2 *ZDPDRO\FXOWXUH RI V&K VYRMWIUH R\Y
7KXQEHUJ ZLWK &XKQPRRBRK\ WYBDIOPR @/ V KD X\DNEKFODX U Hx J

+

I1XQHV - 3 JHUUHLUD - * 6OYEDDX )=KOH@QFDUW =KX 0

-* $ BRIO IRU VXVWDLQDEOH PDQDJHPHQW RI VKHOOILVK SR
+ +J +

/IHIHEYUH 6 %DULOOH / & GHUDR/ VRV WD HIDH LYV \
UHVSRQVHVWDWR BDIIOXKQW + $TXDFXOW XUH

7TURHOO O l1RUEHUJ - ORGHOOLQJ RXWSXW DQG
LOQWHJIJUDWAXSY/ WO FFK@ W X U Ht FROEIORGHO

':LNIRUV * + 2KQR O ,PSDFW RI DOJDO UHVHDUEFK
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J_axf< klZlv_ ijb\h”*ylvky *Zggu_ ih \ujZsb\Zgbx k_]he_Ildh\ e
\ [_lhgguo [Zkk_cgZo \ mkeh\byo ju[h\h”gh]hlhdaiZayZkh\Zqlheipm!

| fi_jzImj_ \hAu K az kmihd \ujZsb\Zgby ijb dhjfe_gh®OdhU[bc
%URQ@]Hhe IdkIBJZxl kj_~g_c fZkku |_eZ ] ijb \u'b\Z_fhklb
Julhijh~mdlb\ghklv khklZ\ey | d] f

Dexq_\u_ keéh\@kdbc hk_Ij k_]he_ldb \ujZsb\Zgb_ bgl_gkb\g

m~A_evgZy kdhjlikldtivkenbpb_gl fZkkhgZdhie _gby

6XPPDUAKH DOWDBWHWKH GDWD RQ HQREWR U JIHRQHI®D LFGRX
SRROV LQ D ILVK IDUP LQ %HODUXV ,W LV VKRZ® WK®IMVZKF
JURZLQJ DW IHHGLQJ R4AURURESFWORE WMA@HY UHDFK DQ DYH

J ZLWK D VXUYLYDO UDWH RI JLVK SURGXFWLYLW\ R

H\ ZRUBOYWWXUJHRQ ILQJHUOLQJV JURZLQJ IHHGLQJ L«
FRHIILFLHQW RI DFEXPXODWLRQ RI PDV

lhke_ azj_]mebjh\zZgby |I_qgq_gby j_d b kljhbl_evkI\Z iehlbg
\h~h_fu gZr_c j_kim[ebdb ijhoh”gu_ hk_Ijh\u_ ju[u bkqg_aeb ©b
:[hjb]_gguc \b” hk_Iljilugey”*v aZg_k_g \ DjZkgmx Dgb]lm ;_e
gZoh”~ysbcky gZ JZabvh\bllbhwlhfm _~bgkl\_gguf bklhqgbdhf ihe
Ilh\Zjghc ijh"mdpbb kh[kI\_ggh]lh ijhba\h”?kI\Z y\ey |ky Zd\ZdmevIm
HArgbf ba i_jki_dlb\guo h[t_dlh\ “ey jzZza\_~_gby \ bkdmkkl
yley |ky e_gkdbc hk_Ilj >ey mki_rgh]h Ih\Zjgkhdh]hjhkalpZkIj\Z[re ||
hjlzgbazZpby \ujZzsb\zZgby "bag_klhcdh]h ihkZz*"hqgh]h fZl_jbzeZz
P_evx bkke_"h\Zgbc vyley |ky bampbhyeh]lbgukdbéghhdzazl_
k_]lhe_ldh\ e_gkdh]h hk_1jZ ijb \ujZsb\Zgbb \ [_Ihgguo [Zkk_cgZo |
Bkke_ ~hyZgh\h”"beb \ ] \ [Zkk_cgZo iehsz "vxhiml_e_ ¢@ibb f
;_ehha_jkdh_ H:H hiulgh]h ju[ohaz k_e_p ;j_klkdhc h[eZklb



AZjule_gb_ [Zkk_cgh\ hkms_kl\eyeb q_j_a kmldb ihke_ ~_abg!

GZ ijhly" _gbb \ujzZsb\zZgby M\zijEa hefb kytpkldm [Zkk_cgh\ ~e
kgb Zeb mjh\_gv \h”u \*"\h_ b ijhlbjZeb ~gh b kl_gu s_Ildhc <_eb
dhgljhev azZ jhklhf fheh”b iml_f \a\_rb\Zgby \h \j_fy dhgljhevguo h

Mjh\_gv \h*u \ [Zkk_cgZo \ gZqZe_ \ujZsb¥XXghyg k_Jhedldhy krm
\ujZsb\Zgby f Ilheguc \h hh[f_g ijhbkoh”be aZz fbgml

ljh\h~"beb _ " "~g_\guc dhgljhev az |_fi_jZlmjguf b dbkehjh”
[Zkk_cgZo Z lzd _ " _~_dz~"gh ~_eZeb h[sbc ]b”jhobfbqg_kdl
h[s_ijbgyluf f_Ih~*bdzf > @

K[hj b h[jz[hldm bolbheh]bgq_kdh]lh fzZl_jbzZez ijh\h”"beb
BN IjZ\"bgz@

;bhf_ljbg_kdmx h[jZ[hldm pbnjh\h]h fZl _jbzZez hkms_kl\
\ZjbzZpbhgghc klZlbklibdb ih Nf_ldhddpdh@ Kk bkihevah\Zgb_f izd
ijh]jZffcPLFURMRY4® i_jkhgZevghf dhfivxl_j_

L _fi_jZlmjz \h”u \h \j_fy \ujZsb\Zgby bafKgyelkv Khl
Dhgp_gljZpby jzkl\hj_ggh]lh \ \h”_ dbkehjh”~Z dhe_[ZeZkv hl
j_Zdpby kj_~u khklzZz\eyéBgbp

Hkgh\gu_ Jb”jhobfbdqdkdalz]l eb gZoh”bebkv \ ij_ "~ eZo "“him
hk_ljh\uo ju[

AZjul[e_gb_ [Zkk_cgh\ ] fheh”vx e_gkdh]h hk_1jZ ijh\h"be
lehlghklv ihkz~"db \ [Zkk_cgu khklZ\eyeZ wda f

T,%# &  %(#( # &-'(( (-1, (-1: -1 #A# *,( 116 (&6 !(
EIvX A1/(8&< &(, %< !(,%# & A , --8 /< #rii & 1/!, ¢ 18 /(%
I %* , /1,< (<U -, & % --< [ # %(#( U '(# 8 -1 U -(# -&( ,
s (T EA (% (% X 1(,%(( 1(>44 6 &MU/ KA# U1

7.(% /( (U %(#(,= ((/, #A# -] -] &&< !I(,%U *(-/1* @:
% -/ - ( (X

:gZeba kh”_j bfh]lh ibs_\Zjbl_evgh]lh ljzdlZz fheh”b e_gkdh]h
bo jZpbhg gZ khklhye ba dhf[bdhjfz ?kl_kI\_ggZy ibszZ \ ibs_\hf
ij_~klz\e_gz pthdetikkljzdh~zfb \_I\bklhmkufb jzZdhh[jZagufb d
ebgbgdZfb objhghfb” b khklZ\eyeZ hl ~h hl fZkku ibs_\h]h dhf

>bgzfbdz kj_"g_c fZzkku | _eZ fheh”b hk_1jZz \h \j_fy \ujZsb\Zg
jbkmgd_



FZkkz

JbkmghdbgZfbdZ fZk&Zk Jhe Idh\ e_gkdh]h hk_1jZ ijb \ujZsb\Zgbl

hi" e gby ©; ehha_jkdh_2 H:H ©Hiulguc ju[oha ©K_e p?2

AZ i_jbh~ \ujZsb\Zgby fheh”v e_gkdh]h hk_1jZ m\_ebgbeZ fZKkl

Kj_~g_kmlhqgguc

m~_evgZy kdhjhklv jhkldhwnnbpb_gl
miblZgghklb 1Z[ebpZ

ijbjhkl fZkku |_ezZ k_]lhejddkhkéZgakydeh]h hR_
fZkkhgZdhie_djfownnbpb_gl

LZ[ebpZG _dhlhju_ [bheh]bg_kdb_ ihdZazZl_eb fheh”b e_gkdh]h hk_
\ [Zkk_cgZo

IhdZaZzl_eb AgZq_aghb
ithdZaZzl e

Kji_ ~g _kmlhggu_ ijbjhklu ] “

M~ evgZy kdhjhklv jhklZ

Dhwnnbpb_gl fZkkhgZdhie_gby

Dhwnnbpb_gl miblZgghklb

lih"he bl_evghklv hiulZ km

J _amevlZlu \ujZsb\Zgby fheh”b e _ g[kkk hcgwko IjiZ NklZ\e gu
|Z[ebp_

LZ[ebpZG_dhlhju_ ju[h\libgkh]bq_kdb_ ihdZaZl_eb ijb \ujZsb\Zgbb

e_gkdh]h hk_1jz \ [_lhgguo [Zkk_cgZo hI™_e_gby

;_ehha_jkdh_ \

IlhkZ™ gh <ueh\e_gh

wda

f

kKji_*gyy | wda f Kji_"gyy
fZkkzZ ] fZkkzZ ]

Ju[hijh~*mg
\ghklv d]

f

l[duoh”




Dzd \b”gh ba ~Zgguo IZ[ebpu kj_~gyy fZkkZ k_]lhe_Idh\
[ IThgguo [Zkk_cgZo khklz\eyeZz ] jihkphgshdghc\doh” Jhiheh”b

julhijh~mdlb\ghklvd] f

Ba \k_]h \ur_baeh” _ggh]h fh'gh azZzdexqgblv qglh ijb | _Ki_jZIm
ijb dhjfe_gbb dISOIOLIWR QGPH\ujZsb\Zgbb \ [_lhgguo [Zkk _cgZo [_e
ju[h\h~"guo ohaycklVhfeamgitzlv "bag_klhcdbc ihkZz*hqguc fZl_jbZe e_
k \ukhdbfb ihdzZazl_eyfb | _fizZz jhklZ bgl_gkb\ghklb iblZgby dhwnr

Jbkmghd& ]Jhe |Ihd e_gkdh]h hk_1jZ \ujZs _gguc \ [_lhgghf [Zkk _
;_ehha_jkdh_ H:H HiwigacK_e p \ ]

EBL?J:LMJ:

F_Ih~"bgq_kdb_ mdZzZaZgby ih hjljZgbazZpbb Jb~*jhobfbqg_kdhc
ju[h\h~guo ohayckl\Zo K

Mgbnbpbjh\Zggu_ f_Ih”u ZgZebaz \h» KKKJ f*Eh" j_~ X X

t<ui k

[jZ\"bdB Njmdh\h” klI\h ih bamqg_gbx ju[ =B N IbjZ\\dy
ijhfure_gghklv zk

Jhdbpdbc I N <\_~ _gb_ \ klZlbklbg_kdmx ]_gtH$pdm | N
<urwcrZy rdheZ % k
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J axf < klZlv_ baeh’ _gu fZl _jbZeu ih abfg_fm kh” _j Zgbx
e_gkdh]lh hk_IjZz \ [_lhgguo [Zkk_cgZo iblZbau&[jlhkghd¢h \llZgZe
;_j_ah\kdhc =JWK

IhdZzazgh qlh ijb I_fi_jZImj_ \iK*"Wbdhjfe_gbb dhf[bdhjfhf aZz
"g_c abfh\db ijhbkoh”bl m\_ebqg_gb_ fZkku |I_eZ ]h”h\bdh\ e_gko
\uoh”_ ba abfh\db

<ukhdb_ dhwnnbpb_gl miblZgghklb dhgp_gljZpby ]_fZ]eh[bg
djh\b k\b”_|_evkli\mx!| h ohjhr_f chibfakhlklhygblk Jh*h\bdh\

Dexq_\u_ ké&h\gkdbc hk_]he_Idb ]Jh”h\bdb abfh\dZz

6XPPDUKH DUWLFOH GHVFULEHV RXH \WB/QIBY KB OMVRQJ
QHZERUQV LQ FRQFUHWH SRROV |KG EDBRAPGIRWMIO B A WRR FW |
W LV VKRZQ WKDW ZKHQ ZDW& WD VG PISH G DWRNRHGIIHW G
ZLQWHULQJ \HDUOLQJ ZHLJKW JDLQ RFRBXJNMW HNDKHN Z VR H UH R
+LJK FRHIILFLHQW RI IDWQHVYV DO DRRE FHHUQ W K DRV RV \R |
LQGLFDWH JRRG SK\VWLRORJLFDO FRQGLWLRQ RI \HDUOLQJV
H\ZRUGWQVN\ VWXUJHRQ ILQJHUOLQJV \HDUOLQJV ZLQ

<ujZs_gguo \ e _jlghglguo ijm~Zo \ ] k_lhe_Ildh\ e_gkdl

kj_~g_c fzkkhc |_ihkZ"béb gz abfg__ kh”_j Zgb_ \ [_lhggu_ [Zkk_

f dZ ~uc \ hl*_e _gbb ; ehha_jkdh_ H:H Hiulguc ju[oha K
h[eZklb

| _j_™ aZjul[e_gb_f [Zkk_cgu ijh™_abgnbpbjh\Zeb b ijhfueb

<h~Z \ [Zkk_cg ihklmiZzezZz ba k[jhkglkhaodZgIeK ;lh*ah\b\Ze
mjh\_gv \h~u \ [Zkk_cgZo gZ hlf_Id_ f lheguc \h~hh[f_g ijhb
lehlghklv ihkz~rdb khklzZz\eyezZ d] wda f



<h \j_fy abfg_]h kh~_j Zgby hkms_kl\eyeb dhgljhev az |
dbkehjhrgufb mkeh\biyfiZImMjm \h”u baf_jyeb \ ijb"hgghf keh_ m
ki_pbzZevguf \hAguf |_jfhf_Iljhf

Hkms_kl\eyeb dhgljhev azZ ]b”jhobfbg_kdbf j_"bfhf [Zkk_cgh\
f _lh~rbdzf > @

Bolbheh]bq_kdb_ bkke_"h\Zgby ijh\h”beb ih f_Ih*"bd_ B N 1IjZ

L fi_jZImjz \h~u \ [Zkk_cg_ dhe_[Z&&ZRkl \ Why[{_ddpjl_ K
"h K \yg\Zj_ khklz\eyezZ XKKkjjbkgndhd

izImjK

L_fi

>Z1Z

JbkmghtbbgzZfbdzZ |_fi_jZImju \h~u \h \j_fy abfh\db \ k_ohg

Kh”_j"Zgb_ jzZzkl\hj_ggdbkeh\jh™zZ baf_gyehkv hl “h f] e

:dlb\gZy j_Zdpby kj_"u gZoh”"bezZkv _gdgbjim\g_

Hkgh\gu_ ]b”jhobfbqg_kdb_ihdZaZzZl _eb gZoh”bebkv \ ij_~ eZo
"ey hk_ljh\uo ju[ \h \j_fy abfg_]h kh”_j Zgby

< k\yab k \ukhdbfb 1Zfb j¥Yimy \h \j_fy abfh\db k_]he_Idh\
dhjfbeb dhf[bdHjO¥4WR Q] H

KmlhqgZy "haZ dhjfe_gby khkld\éZlkku |_ez

AZ \j fy abfg_]lh kh”~_j Zgby hdlyZjy_ey ] ] hloh” fheh”
khklz\be f_g__ GZ dhjg "myijfZkk K Jh~ h\bdh\ e_gkdh]h hk_IjZ k
] jul[hijhAmdlb\ghklv 1Z[dbpZ

LZ[ebpz J_amevlZlu abfg_]h kh”_j zZgby fheh”b e_gkdh]lh hk_

;_ehha_jkdh_ H:H Hiulguc ju[oha K_e_p \ k_ahg 11
lhkzZ" gh <ueh\e_gh Jul[hijh | <uoh”
wda f Kj_~gyy wda ki _~gyy | “mdlb\
fzkkz |_e|zf ] fZkkzZ |1 _ep@ghklv
] d] f




< j_amevlzl_jzZkq_|Z g_dhlhjuo ihdZaZl_e _c jhklZ fheh”b e_
i_jbh”" [uetklZgh\e_gh qlh kj_"*g_kmlhqgguc ijbjhkl fZkku |_eZ k
m~_evgZy kdhjhklv jhidZwnnbpb_gl fZkkhgZdhie ~gbyZ[ebpZ

LZ[ebpZG_dhlhju_ [bheh]bgq_kdb_ ihdZazl_eb ijb abfg_f kh~_j Zgb
e _gkdh]h hk_KkZ dglZo

lhdZazl _eb AgZq_gb]|
ihdZaZl e| c

GZqgZevgZy fZkkzZ | _ezZ ]
Dhg_qgZy fZkkzZ |_ez ]
Kj_ g _kmlhgqgu_ijbjhklu ]
M~ evgZy kdhjhklv jhklZ
Dhwnnbpb_gl fZkkhgZdhie_gby &

JZkkgblZgdwennbpb_gl miblZgghklb ih Nmevihgm m ]Jh*h\bdh

khklz\eye

= fZlheh]bgq_kdb_ ihdzZzazZl _eb o0ZzZjzdl_jbah\Zebkv \ukhdbfb i
djh\b Kh”_j Zgb_ ] _fh]leh[bgZ khklZ\eyeh ] e dhgp fgbZpde wijb

Lzdbf hgjpZd ijb abfg_f kh”_j Zgbb k_]he_Ildh\ e_gkdh]h hk_
[Zkk_cgZo ijb azZiblul\Zgbb bo \h~hc ba |_ieh]h k[jhkgh]lh dZgZe
dhjfe_gbb dhgp_gljbjh\Zgguf dhjfhf gZ[ex”Z_Iky \ukhdbc \uoh:
m\ _ebq_gb_ fZkku I _ezZ \ kj_"~g_f gZ

<ukhdbc dhwnnbpb_gl miblZzgghklb m Jh~h\bdh\ \ukhdh_ kh~*_
wjbljhpblh\ k\b”_|_evkl\mx|l h[ bo ohjhr_f nbabheh]bqg_kdhf khklhy:

EBL?J:LMJ
F_Ih~"bgq_kdb_ mdZzZaZgby ih hjlJZgbazZpbb Jb~*jhobfbqg_kdhc
ju[h\h~guo ohayckl\Zo k
Mgbnbpbjh\Zggu_f Ih?"u ZgZebaz \h® KKKJ xEh™ j_ ~ X X
t<ui k
[jZ\"bd N JImdh\h”~klI\h ih bamqg_gbx ju[xFB Nbslj¥X9bg
ijhfure_gghklv £ Kk
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N_~_jZevgh_ Jhkm”ZjkI\_ggh_ [x* _lgh_ mlggak\Alb engkr_]h
ijhn_kkbhgZevgh]h h[jZah\Zgby ©Dm[Zgkdbc J]hkm”Zjkl\_gguc
Fbgbkl_jkI\h h[jZzah\Zgby b gZzmdb Jhkkbckdhc N_"_jZpl
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J axfJZkkfhlj_gu j_amevlZlu ih"jZsb\Zgby jZ"m ghc nhj_eb i
mkeh\byo h[hjhlgh]h \h*hkgZ[ _gby gZ N=MI| ©le_f_gghc nhj_e_\h
GZnhg_ gbadbo iehlghkl _c¢c ihkzZz~hd fheh”b jZ"m ghc nhj_eb ji
mqgZkldZ k kbkl_fhc azfdgmlh]h pbdeZ \h~hbkihevah\Zgby \ iZ
\ujhklguf ijhba\h?klI\_gguf mqgzZkldhf k ijyfhlhqgufb [Zkk_cgZfb

Dexq_\u_ kehdXZdmevIimjlZfzkmkZfdgmlh]h pbdeZ \h”hbkihev:
ijhlhgqgu_ [Zkk_cgu jZ"m 'gZy nhj_ev

6XPPDWVFXVVHVY WKH UHVXOWY RI UHDULQJ UDLQERZ W
UHF\FOLQJ ZDWHU VXSSO\ )68( 7ULEDO WHOHYHGXNWKHY SKOLC
MXYHQLOH UDLQERZ WURXW WKH SURGXFWLYLW\ RI WKN VLYV

WLPHV KLJKHU FRPSDUHG WR WKH QXAOR/AHBRBORGXFWLRQ '

H\ ZRUGGWKDFXOWMKKUW\VWHP RI WKHADRHRV M BHEUVRDBAIAR ER R (

UDLQERZ WURXW

< gZklhys__ \j_fy zZd\ZdmevIimjz y\ey_Ilky [ukljh ijh]j_kkbjmx
Z]ljhijhfure_ggh]h ijhba\h~kI\Z 1h ~Zgguf N:H fbjh\h_ ijhba\h”~klI\l

] ~hklib]Jeh hg_j_~ghlh bklhjbg_Kkdh]h flzgdkbfimivdi\b\Ze gl_ “b\|
\_kz \ Ihf gbke_ feg | ju[u ij_"gZagZq_gghc “ey mihlj_[e_gb
hrgh ba eb”bjmxsbo iheh ' _gbc \ Zd\ZdmevIimj_ azZgbfzZ_1| jZ"m 'gZy

< Jhkkbb ijhfure_ggh_ nhj_e_ _\h~kl\h y\ghclkyljZkj&vxdjbigh]h

ohaycklLzd \ ] ijhba\h”~kl\h Th\Zjghc nhj_eb \ gZr_c kljzZzg_ k¢t
Il glh \ jZa [hevr_ q_f \ ] 92 @hgH*gddQhbl_evghlh jZa
nhj_e_\h~klI\Z \k_ hklj__ hsmsZ_|ky g_"hklZéhédbdh&lhcfi\hHZUmgu h

GZb[he__ wnn_dlb\guf b i_jki_dlb\guf kihkh[hf j_r_gby wlhc ijh[
fghlhdjzlgh_  bkihevah\Zgb_ bf_xsboky h[t_fh\ \h~u lh _Kklv
kms_kl\mxsbo nhj_e \uo ohayckl\Zo h[hjhlgh]h beb azfdgmlh]h \

<ujdb\Zgb_ nhj_eb \ mkeh\byo h[hjhlgh]h \h"hkgZ[  _gby gZ



nhj_e _\h~"g_kdbc azZz\h® ©:7e_j2 gZqZehkv \ ] ihke_  kljh
azZfdgmlh]h pbdeZ \h~“hbkihevah\Zgby

GZrb bkke_~h\zZgby ijh\h"bebkv gZ mdzZazgghf ij_"ijbylbb \ e_
mkeh\byo "\mo mqzZkldh\ kbkl_fu aZfdgmlh]h pbdeZ \h*"hbkihevah
\ujhklgh]lh ijhba\h”~kI\_ggh]h mqgzkldz k ijyfhlhggufb [Zkk_cgzZfb ~*

lehsz”v [Zkk_cgZ ih ~gm gZ mgZkld_ <hKhklz\éey>FI1Z f
ihkz~rdb fheh”b nhj_eb ] >ZIZ i_jtkzZ"~db ]

lehszZ”v [Zkk_cgZ ih ~gm g9Z mqgZkld_ <h[khklzZ\eyy bZIZf
ihkz~rdb fheh”b nhj_eb ] >ZI1Z i_jzkzZ"~db ]

>ey ih"jZsb\zZgby fheh”b niZj*mbghltjh”~u :~e_j \ N=MI ©le_f_g
nhj_e_\h~rq_kdbc az\h”® ©:"e_j2 bo i_j_kzZ b\zZxl \ [Zkk_cgu ih ~hkl
] 1Z[e ljb wihf bkihevamxl|l gbadb_ iehlghklb thkZ*dwdgZ fmqgZk
gZ mqgZkld_ «<=* wda f

<u ' b\Zhklv fheh”b jZ"m ghc nhj_eb kh~_j°Zs_cky \ mkel
azfdgmlh]lh pbdezZ \h~"hbkihevah\Zgby khklzZ\bez \ kj_~g_f

LZ[ebpZJ_ameviZlu ih?jZsb\Zgby jZ"m ' ghc nhj_eb ihjh?u :"e_j g
< N=MI ©le_f_gghc nhj_e \h*q_kdbc azZz\h® ©:"e_j?2

MgZklhd < MgZklhd <
IhdZzazl_ev JZaf_jghklpzkk_c¢cg[Zzkk_c¢cg[Zkk_cg[Zkk_cg
. gZeh
Ki_"gyy fZ E%hnggb_ ]
Qbke _gghklgZgZeh
jul hdhgqZgb_ wda
Hloh” wda
<u b\zZ_ fhklv
l[jbjhkl bg*b\b"mZevighc ]
fZkku
Kj_~g_kmlhqgguc ijbjhkl ]
Ju[hijh"mdIb\ghklv d]f

Dhwnnbpb_gl
fZkkhgZdhie _gby

ljb [ebadbo d hilbfZevguf agZg_gbyo | _fi_jZIlmju \h”u b Kkt
jZklI\hj_ggh]lh dbkehjh~Zz nZdlhjzfb kihkh[klI\mxsbfb m\_ebq_gt
jZ"m ghc nhj_eb ihjhru :*e_j \ e_Igbc i_jbh” \uklmizZxl ih\ur_gg
Zahlkh” _j"Zsbo kh_~bg_gbc \ \h”_ kbkl_fu azfdgmlh]h pbdezZ \h"¥f
> @



LZ[ebpZ& J_amevlZliu jZkq_|Z dhwnnbpb_glh\ dhjj_eypbb f_""m _°
jZ"m > ghc nhj_eb gZ mqzZkld_ < b hilodglibgufkd mfba bludhZzazl e¥fb dZqg
\h”u

MgZklihd < MA<

IlhdzZzazl_ev U W j

L fi jZImjZ \h*u fK

Dhgp_gljZpby]

Dhgp_gljZlpby f] e

Dhgp_gljZigby f] e

Dhgp_gljZigby f] e

Ijbf_qZg'!:dhwnnbpb_gl dhjj_eypb :djbl_jbc Klvx”®yw "ey mjh\gy agZz
b Wy "ey mjh\gy agZqbfhklb ijb gbke_NI_i_prmjik\hdgh~agzZgbfhiklb
klZlbklbg_kdb agzZgbfuhwgdlplbyglZ dhjj_eypbb |j

Kj_~"g_kmlhqgguc ijbjhkl fheh”b jZz"m ' ghc nhj_eb \ [Zkk_cgZo n

] qlh khihklZ\bfh kh kj_~g_kmlhqgguf ijbjhklhf nhj_eb ih"jzZ
ijhlhgghlh [Zkk_cgZ \ujhklghlh mqgzZkldk_khe HHdZjd@mmhc nhj_
ith?jZsb\Z_fhc \ mkeh\byokbikilgZklddZfdgmlh]h pbdezZ \h~hbkihe
hif_qZ_[kyvrZy ijh]lhgbklhklv |I_eZ qglh k\yaZgh k jZaghc kdhjhk
[Zkk_cgZo Kkkdhglyklv ihlhdZ \h~u gZ mqgZzZkld_ <h khklzZ\dyk |dhdlZe
\ ijhlhgguo [Zkk: hadhzedn fk d > @

< p_ehf julhijh*mdIb\ghklv mqgZkldz k kbkl_fhc azf
\h~*hbkihevah\Zgby \ jZaZ \ur_ ih kjz\g_gbx k \ujhklguf ijhba\h
k ijyfhlhqgufb [Zkk_cgZfb

Ebl_jZIl@&j
@b\gbdh\ < = RdzZih\ < < <ebygb_ hdkygfib\gulodbaobal
ihdzazl _e_c \h~u \ kbkl_f_azZfdgmlh]h pbdeZ \h"hbkihevah\Zgby ¢
Gh\Zy g9gZmdZz | _hj_Ibg_kdbc b ijZdlbgq_kdbc \a]ey” F_
i _jbh~bg_kdh_ ba”*zZgdf Fih bhiglZjh*ghc igpZhhigghkdhc dhgn_j _gpbb
ghyl[jy ] 1 Kl_jeblzfzd £KlI<jelglZz®zd JBP FBK %
@b\gbdh\ < = [Zrdh\ : G RdZih\ < < <ebygb_ mkeh\bc

g_dhlhju_ fhjnheh]bq_kdb_ ihdZd4EZ"ab &h¢hehj%edZmdN <ui <
+tDZaZgv =K =

AZoZjh\ < K Lh\Zjgh_ ju[h\h?kI\h \ Jhkkbckdhc N_"_jZpt
jZa\blby Khklhygb_ b i_jki_dlb\u jZa\blby ij_kgh\h”ghc 2ZzZd\Z
F_"~mgZjh~ghcijgdim qgli n_\jZey +tH Bah J=:M FKO: bf D :
Lbfbjya_\zZ =K

H\gbggbdh\Z K B Fbogxd H < Lbfzdh\Zz E B Fh
bkke_"~h\zZgby jZ"m ghc nhj_eb fhjkdhc b ij_kgh\h~ghc dmevlb
bkdmkklI\_ggh]h ijhba&\hiNigihd F=LM L= « K

Khklhygb_ fbjh\h]h ju[heh\kI\Z b £dd¥ZdmevImku



M>D
<HKIJHBA<H>KL<H KL?JB%>B(16(587+ (186 < MKEH<BYO
DHG:DH<KDH=H NBEB:E: ©<GBBI1JO?
@mdh\ > < Dhah\dh¥Zgbeh\z ? :
>fbljh\kdbc ju[hohayckl\_gguc | _ogheh]bqg_kdbc bgklbIml nbebz
Jhkm~ZjkI\_ggh]lh [x~" _Igh]lh h[jZzah\ZI_evgh]h mqgj_"~_gby \ukr_]h
h[jZah\Zgby :kljZzoZgkdbc Jhkm"ZjkI\_gguc |_oghBIlX&bct mpbO_jkX
DhgzZdh\kded Re; G GBBIJ0O
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J_axf_< jz[hl_ hljz" _gu hkh[_gghklb \hkijhba\h*kI\Z kl_jey”t
bg"mkljbZevgh]h ta@hlgZ4ah\kdh]h nbebZezZ N=;GM ©<GBBIJO?& ]’
ihemqgzxl ihlhfkl\h kl_jey”"b k p_evx \ujZsb\zZgby Z IzZd _ \uimkd
\h~*h_fu < j_amevlzl_ dBehfevgbyB\Zgvdh\kdhf \h*"hojZgbebs_ ihim
\b”rZ ihkl_i_ggh \hkklZgz\eb\zZ_lky

Dexg_\u_ k&h\fey”~v bg mighbZehayckl\h \hkijhba\h”~kI\h

6XPPDWBHFXOLDULWLHY RI VWHUOHW UHSURGXFWLRQ XQ(
EUDPMKWKH )HGHUDO 6WDWH %XGJHW 6FLHQWLILF ,QVWLW?
VWHUOHW RIIVSULQJ LV SURGXFHG HYHU\ \HDU ZLWK WKH DL
ERGLHV $V D UHVXOW RI ILVK ITU\ LQWIRSXXF-DWL. RRQLBRMWWR KW ¥ H
LV EHLQJ UHVWRUHG JUDGXDOO\

HY ZRWBAWHUQBWVWULDO ILVK IDUP UHSURGXFWLRQ

P_evx jZ[hlu y\eyehkv bamqg_gb_ [bhl_ogheh]bg_kdbo hkh[_g:
kl _jey”b \ mkeh\byo bg”mkljbZetvghDhgadibhkdbgbzeZz N=;GM
©<GBBI1JO?2 :\lhj ijbgbfzZze g_ihkj_"klI\_ggh_ mqgzZklb_ \h \k_o |I_ogh
thl [hgblbjh\db ijhba\h~bl_e_c¢ “h \uimkdzZ fheh”~b \ ijbjh*guc \h~h_

DhgZdh\kdbc nbebZe ©<«GBBIJG®Eh\h*"gh_ bg"mkljbZevgh_ ol
bkihevamxsljZ[hlZggu_ \h* uL=JWKzZImjzZz \h~u \ [Zkk_cgZo ij_"klz\

jbkmgd_
< mkeh\byo DhgZdh\kdh]h nbebZeZ N=;GM ©<GBBIJO? knhj
klZz"h \he 'kdhc b hdkdhc kl_jey~b hl dhlhjh]l]h _" _]Jh”gh ihemqgz

NZevg_cr_]lh \ujzsiAziglly  \uimkdz \ _kl_kI\_ggu_ \h~h_fu \ kht
Jhkm~ZjkI\_gguf aZzdZahf

L _ogheh]by \dexqZ_I| ke_"mxsb_ wlZiu hil[hj b bgt_pbjh\Zg
ihemqg_gb_ bdju b fhehd hieh~hl\hj_gb_ bgdm[Zpby bdju \



\u”r_jb\Zgb_ ihklwlijjbhh”*jZsb\Zgb_ ebgbghd \ ehldZo b \ujZsb\Z¢
[Zkk_cgZo ijb dhjfe_gbb bkdmkkl\_ggufb dh@EFZfmz\bkmghlhd\h?yl
f _jhijbylby memqrzZxsb_ \u b\zZ_fhklv fheh”b \\_~_gb_ \f_kl_ k c
ijh\blzZzfbgh\ ijh[bhlbdh\ |Zd~blkyijh\ijhnbezdlbq_kdZzZy h[jZ]
ijhba\h”~bl_e_c

Jbkmghd fi_jZImjguc j_"bf \hAu \ [Zkk_cgZo DhgzZdh\kdh]h nbet
\ujZsb\Zgby kl_jey~b

Jbkmgh&Il_jey~v \ ehldZo DhgZdh\kdh]h az\h*Z

< ijhp_kk_ g_j_klh\hc dZfiZzgbb ijh\]R~"Gh[uelmjZ \hkijhba\h"k
kl _jey”b kj_~gyy ieh~h\blhklv kZfhd khkPA\®@eZ PD[luk rlluk



rl <u'b\Z_fhklv ihklwf[jbhgh\ \ kj_~g_f ih \k_f ImjZf khklZ\beZ
+ glh khhI\_IkiI\m_| hkgh\guifgihjdZalg eyf 1Z[ebpZ

LZ[ebpZJu[h\h~gu_ ihdZaZzZl_eb g_j _klzZ kl_jey”~b \ ]
Lmjul| >Zlu lhemq_|ghZza\b\Zxsuoh Ihemqg_ghkKuoh FZevdp
ijh\_~ _gbdju r| boky A ebgbghd ~ fZkkh g
by wf[jbhgh\ rl ] rl

rl

FZkku  ]jzff fheh”v kl_jey”b \ mkeh\byo DhgzZdh\kdh]h nb
\hajzkl_  kmlHd fiijbjhklZ fZkku kl_jey~b ihdZaZg gZ jbkmgd_

Jbkmghd fi jhklZ kl_jey~b \ mkeh\byo DhgZdh\kdh]h nbebZeZ ©<

< kj_~g_f hl dZz"*hc kzZzfdb [ueh ihemqg_gh ri fZevdh\ fZkkh
luk rl Lzdbf h[jzahf bdZx®hgAdh\kdhf az\h”~_ fzZlhggh_ klz"l
h[ez”~Z | [hevrbf ihl_gpbZehf "ey \hkijhba\h”kl\Z

<uimkdzx!l \ ijbjhrgu_ \h~h_fu fZevdh\ fZkkhc hl lizff Lzd
B\Zgvdh\kdh_ \h~*hojZgbebs_ [ueh \uims_gh luk rimd kl_jey”b

< j_amevlZi[ea@lhy fheh”rvx kl_jey”b \ B\Zgvdh\kdh_ \h~hojZgb

e _lihimeypby wlh]h \b~Z ihkl_i_ggh \hkklZgzZ\eb\Z_Iky qglh h

bkke "h\Zgbyo ©<GBBIJO?2



M>D > <
<HAFH@GHKLB <HEHBKDH=H KM>HOH>GH=H B:@G=H:
<H>HOJ:GBEBS >EXL;BSGHC :D<:DMEVLMJU
AZe _imobg < <
N " jZevgh_]Jhkm~ZjkI\_ggh_ [x~" _Igh_ h[jZah\ZIl_evgh_ mqj_°
ijhn_kkbhgzZevgh]lh h[jZah\Zgby ©<he]h]jZz*kdbc J]hkm~ZjkI\ _gg
Fbgbkl_jkI\Z h[jZzah\Zgby b gZmdb JhkKh@NRENX ~ jZpbb

7+( &+$1&(6 2) 92/*81 1$9,*$%/( &+$11(/
$1' +,6 5(6(592,56 )25 3$6785$%/( $48$&8/785(
=DOHSXNKLQ

J_axf Baeh _gZ bklhjby nhjfbjh\Zgby \h”"guo [bheh]bqg_kdbo
>hgkdh]h km~"hoh”"gh]l]h dZgZeZ b+ Hh dhg¢HAeZ phzebeg gby \ _
kh\j f ggh]lh khklhydbd \ GZ hkgh\_ Zjob\guo “"Zgguo ijhZgZebab
khklz\ b ijhfukeddZdbklibdz aZz e | HIf _q gu hkh[_gghklb nhj
ju[ghlh gZk_e _gby azZ kg_I| bkdmkklI\_ggh]lh aZju[e_gby

Dexq_\u_ kebhiZgu_ [bheh]bqg_kdb_ | Skhgjkdhc<kmPMhoh”guc dzZ
\h*"hojZgbebszZ izkI[d\LgdyevIm;jZ

6XPPDUKH KLVWRHULARHQWDWLRQ RI ZDWHU ELRR®JILFD!
QDYLJDEOH FKDQQHO DQG KLVURHVWEKMRLID/PBY H[ IRX Q G HAGR
LQ ;;, FHQWXU\ :LWK DUFKLYH EDVHV ZHUH DQDO\LVLQJ WK
GDWXD L H[LVWLQJ \HDUV 7KH ILVK SRSXODWLRQYTV VLQJXO
UHJLVWUHG

H\ ZRU@&DWHU ELRORJLFDO'RULHVERXWFFIHEOKMRBKDQQHO
SDVWXUDEOH DTXDFXOWXUH

Gh\uc ]_hljZnbq_kdbc h[t_dIl ihy\b\rbcky \ ]h m gzZ dzjl_ |
<he]h]jz*"kdhc hiehlellhhgkdhc km”*"hoh”guc dZgZe bf_glhf<eB E_
lez\ghc p_evx h[_ki_g_gb_ km~hoh”klI\Z b hdhgqgZl_evgh_ h]
ljZgkihjlgmx \h’%dkk fm <hel]b >hgzZ k_\_jguo j_dZélbgckahflhjkdl
dzZzgzZez K \\_"~ gb_f \ kljhc dZgZeZ kh_"bgbebkv iylv _\jhi_
;Zelbckdh_  DZzZkibckdh_ :ah\k#ilhghb Bajplkgh\guo az”~Zq ijb kh
\h~*hojZgbebs gZ | _jjblhjbb kijZogur[weh ijbjh*guo mkeh\bc ijbe_
| jjblhjbc b \h\e_g_gb_ \ ohayckl\_ggh_ bkihevah\Zgb_ g_ijh"m
Zddmfmeypbb gZ gbo \h~guo j_kmjkh\ ijb h~gh\j_f _gghf ih\ur_
ijh~mdlb\ghklb \ p_eyo ju[heh\kI\Z b ju[h\h"kI\Z



GZ d2gZzZijhly  _gghklvx df [ueh kha~Zgh Ijb g_[hevrbo \h
DZjih\kdh_ ;_j_kezZ\kdh_ b <Zj\Zjh\kdh_ dhlhju_ \iheg_ fhleb
bgl_j_kZo ju[gh]h ohdkt[lbl§dhc Zd\ZdmevIimju [Z[e

LZ[ebpzOZzZdl_jbklbdb \h”hoRkZgoR i85

OZjzdl jbkibdb DZjih\kdh ; ] keZ\Rdh<Zj\Zjh\kldh _

Bkihqgbd \h~hkgZ[ _gby| | Dzjih\dZj Q _j\e gZy Q j\e |gZy

lehsZAv [ukijpZGIM Gl=

ijb =FH

lehsz”v f_edh\h”bc fluyk] f
1Z

>ebgZ ijb GIM df

FZdkbfZevgZy rbjbgZ dif

FZdkbfZevgZy ]Jem[bgZ |f Ih nZdlimlh nzZdlm Ih nzZd|lm
f f f

\' ijh_djl_\ ijh_djl_\ ijh_d
f f f

Kji_"*gyy ]lem[bgZ f

Ijh_dlgZy kjZ[h1dZ mjh\dy f

:fieblm”"Z dhe [Zgbc mjh\gy f

H[t f ijb Gl= df

leZgh\Zy ju[hijh"mdIb\ghklv d] ]Z

GZf_g_gguc \ueh\ luk p

< hlebgb_ hl KlZebg]jZz*"kdh]h b hPbbt¢ygkdbkh bolbhdhfie_dk
<>KD nhjfbjh\Zeky oZhlbqgh b ijZdlbg_kdb k gmey GZqgbgzZy
aZiheg_gb_ ljZkkw fthhdgrieZgZkhkgu_ klZgpbb azZzdZgb\Zeb \h"m b
\h*hojZzgbebszZ \f_kl_ k bf_\r_cky ju[hc jZaebdgu®_Xdh¥ig\ dghhaqkrk
g_j_a gZkhku ijhoh”bez ij_"~_ \k_]lh fheh”~v dhlhjzy dzd \ihk
"hklZzlhggh ohjhrh ijb bezZkv \ gh\hf \h~ghf h{t_dl_ K lhgdb aj_
>hgkdhc km”~hoh”*guc dZgZeZillZleihjbjhdlwt ehlbq_kdhec vkthhk®X[ht
ijhlhgghklvx

?s_ "h ihegh]lh aZiheg_gby dZgZeZ b hnbpbZevgh]h fiziwkdz \

] \k_ Ijb \h*hojZgbebsZ <>KD aZju[eyebkv ijhba\h”*bl_eyfb b -
jul < ] \'DZjih\kdh_ \h*hojZgbebs_ [ueh \aick¥adlgZ luk|wkd
i _j_kezZ\kdh_ b luk \ <Zj\zZjh\kdh_ ba >hgZ [ueh i_j_kZ _gh
km~rzdzZ khhiI\_IkI\_ggh < ;_j_kezZ\kdh_ \h~hojZgbebs_ \ Ihf ~_ ]h/
ijhba\h”*bl_e_c e_sz zZ \ <Zj\Zjhxkdh” hldjulbded2\g; j_kezZ\kdh_

\h*hojZgbebs_ [ueh \uims_gh luk rimd b \ <Zj\Zjh\kdh _ I
gZb[he__ djmigh_ b ijh*mdlb\ghk_DXxjimMikdkk o Iluk rImd J[ueh

i j_KZgh \ |@ >< ihke_"mxsb_ Jh”u bolbheh]b Gb g_\he Jhkju]
gZ <>KD _kl_kI\_gguc g_j_kl smdb km~ZdzZ e_sZ "~ _j_oZ q.

"NZevg_cr_f bkdmkklI\_ggh_ aZju[e_gb_ wlbo \h~h_fh\ hkms_kl\e:



kZaZgjz Imeyjgh 1Zdh_ f_jhiijibwibdbehkv \ 11 [Z[e dh]”~"Z [ue
\uims_gh feg rimd <gh\v hgh \hah[gh\behkv ohglvdhrdh]kZ]j_"
gZjy"m k kZazghf \ \h*"hojZgbebsZ klZeb \uimkdZIlv fheh”~v Iheklhe

LZ[ebpZ<uimkd fheh”b kZaZgdbab$Z2hojKd \o | @

=h”u <k _]h luk rlmd < |hf gbke_ih \h*hojZgbebsZf
ileZg nzdl <Zj\Zjh\kdh_j_keZ\kjdhDZjih\kdh

Hkgh\ghc ijhp_kk nhjfbjh\Zgby bolbhnZmgu \ DZjih\kdhf
ijhoh"be azZ kq_I ijhgbdgh\_gby jZaebgguo \b~h\ ba >hgZz
jZkijhkljzg_gb_f ih \k_fm dZgZem Hlke_~h\Zgb_ fZeuo \h”
khljm~rgbdzfb ;_j_kezZ\kdhc J]Jhkbgki_diphju[\BbZg dBe r_klhf JhAr
kms_kl\h\Zgby \ ]h"m ihdzZazZeh qlh \Z g _crb_ ijhfukeh\u_ \b
b kbg_p ohjhrh ijb bebkv \ DZjih\kdhf \h"hojzZgbebs_ < <Zj\Zjh\l|
kbgpz Z \ ;_j_kez\kdhf kZazg ihqglb ihegkklkyk hKml&klI\hY*hAejZgbeb
knhjfbjh\Zebkv ijhfukeh\u_ klzZz~Z qlh ihal\hgbpkduag@hkh thdukdbo
j_kmjkh\@> H[t_fu ijhfure_ggh]lh \ueh\zZ \ i _j\u_ I4b ]hAZ%
ij_"klZz\e_gu \ IZ[e

LZ[ebpZ<ueh\ ju[u \ \h™hojZgdbekB 20 11 \'p_glg @Zo >
<b”u jul =h”u Kj_"gb_
gZ\_kdb ]

E s
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Q _ohgv
Hdmgv
;_ehleZadZz G | “"Zgguo
=mkl _jZ
Kbg_p
DjZkghi_|jdZ G | “"Zgguo
Khf

<k _1]h

Ijbf_gzZgb_ ~Zggu_ ih DZjih\kdhfm\\h”~hq)jizgbebsmklZevguo \h~ h_fZo gZ\_kdb
f_gvr_ djhf_ smdb b "_j_ oZ



Lzdbf h[jZzahf m _ \ ]] ba \h*hojZgbebs <>KD [ueh ~h[ulh
p_glg_jh\ ju[u H~”gZdh \ ] h[t_f “hJugb kgbabekyt”™h
p>@ |h ~Zgguf [Zkk_cgh\h]h mijZz\e_gby Gb 'g_\he ]Jhkju[\h~"Z
o ]] hij_~_eyeky Ilhevdh hj]J]ZzgbazZpb_c eh\Z Ju[dheohau <h
yl\ghc g_hohlhc jZ[hlZeb gZ \h*hojZgbebsZo <>KD ij_"ihgblzZy w
[he__ ijhdmgdo \h*"htfZ&kljZoZgkdhc h[eZklb gZ [ebae_"Zsbo ha_j:
beb Pbfeygkdhf \h”hojZgbebs_ Jmdh\h”kl\h <he]h]jZz*kdh]h ju]
ieZgh\u_ az~Zgby gZ <>KD g_ azilcegkxikkyl\byg jufu? \ wlibo \h~h_f
ihiuldb kha”"Zlv«>KD ohly [u h”"bg ju[dheoha dhlhjuc azZgbfZeky |
ju[h\hr"ghebhjzlb\gufb jZ[hlZfb gb d q_fm g_ ijb\reblhM]h"@d iyl
kms_klI\h\Zgby <>KD ke_"h\Zeh [u bgl_gkbnbpbjh\Zlv g_\h~ghc eh
gZklbdz iehl\u Jdkjlzky b ~j k ihke_"mxsbf aZju[e_gb_f k_]he_
1Zkq_1Z rl 1Z KhlezZzkgh gZmqguf j_dhf_g”*Zpbyf \uimkd k_]h
[u “"h\_klIb ~h feg rimd \ ]hn Z ebBdbghdf&g”"ZldZ>ey memqr_dg

_kl_kI\_gghc dh[zRa\n c\ + ]1 [ue aZiezgbjh\Zg gh hkms_kl\e
gZklbggh azZ\ha dhjfh\us dmtZdllk\ b ithebodhebq_ kI\_ luk rl
_ _lh"*gh

Ih ijh]jghazf ju[hohayckl\ _gguo hjl]ZgbaZpbc Ijb \h*hojZgbebs
Ah p \ ]Th™ \bktef_q p kZzazZgZz p km~rzZdZ p e_sZ p

|Zdb_ ihdZazl _eb gbdh]~Z g_ [ueb ~hklb]gmlu I1Z[e

LZ[ebpZ<ueh\ \ \h*"hojZgbebs¥Yo <KD ]J] \ p_glg_jZ@ >

=h”u <h”hojZgbebsZ <k_]h
DZjih\kdh_ ; j kezZ\kdh<Zj\Zjh\kdh

<bAh\hc khklZ\ meh\h\ \ DZjih\kdhf \h~hojZgbebs_ bf_\r.
ijhfukeh\mx ju[hijh~mdib\ghklv \ Ihl i_jbh~ ij_~klZ\e_g \ 1Z[e



LZ[ebpZ <b”h\hc khklZ\ meh\h\ \ DZjih\kdhf \h~*he&jZgb¢pih_\
"Zgguf ljZeh\uo ki@fhd >

Jhn Jhn Jhn
<b”u | p_glg _jh\d blh]mp_glg_jh\d blh]mp_glg_jh\d blh]m
E_s
KZaZg
Km~zZd
SmdZ
@_j_o
Khf
,_Jr
Kbg_p
ljhgb
<k _1h

< |h "_ \j_fy bolbheh]b hif_qZeb qlh iehlghklv jzZkij_"_e_g
iehl\u yay b km~ZdZ \ \h”"hojZgbebsZo <>KD \ ihelhjzZ jZazZ \ur
Pbfeygkdhf \h*"hojZgbebs_ GZdqBgzZyekgh\u_ azZz”Zgby ih \ueh\m |
<>KD g_ mklzgz\eb\Zebkv b ihwlhfm ju[dheohau b \lhjhkl_i_gg
Ah[ugm kihglZggh

Knhjfbjh\zZ\rbcky \  i_j\u_ iy*rgR9ypZIv e_| wdkiemZlZpbb
bolbhdhfie_dk <>KD bf_e [hevrh_ koh”lol\lbkdmRKklI\ogguo \h~h_f
lj_h[ez"Zxsbfb \b~"Zfb \ ijhfuke_ klZeb e_s kbg_p b [_jr <k_e_gl
ijhba\h~bl_e ¢ b fheh”b kZaZgZ g_ "Zeh kmst kI\jlgfauke h\hamev
klZlbklbd_ wlhl \b” \klj_qZeky j_~dh Kdhg__ YdIpinglkZekigeyah|&
f_klguf gZzk_e_gb_f \ dzZq_kI\_ h[t_dlZ ex[bl_evkdh]h ju[heh\kI\Z
A“h jm[_"Z o ]] g_| "Zgguo h "h[uq_ ju[u gZ \h~*hojZgbebsZo <>
\j fy ijhfure_gguc eh\ gZ wlbo \h*h_fZo \gohVvy\bah[ghabgkpl evg
fzkrlZz[Zo \ ]hAm ~h[ulh lhgg ju[u b lhgg jZzdh\ \ ]
lhggu khhiI\_IkI\_ggh \ % ]hihngg b lhggu > @ KljmdImjZ ~h
ju[guo [bhj_kmjkh\ \ \h*"hojZgbebsZo <>K[B ij_"~klZ\e_g \ |1Z

LZ[ebpZ<b~h\hc khklZ\ meh\h\ \ ]Jh*m p_glg_jh\ > @
<b~ H[{sbc \ueh\ d h[s fm <b~ H[{sbc \ueh\ d h[s_ fm
KZaZg Lheklheh|[bd
E_s =mkl_jZ
lehl\Z Ebgv
DZjZkv DjZkghi_|jdZz
@ j 0 Km~Zd
Yav Hdmgv
Q ohgv pgr
Kbg _p SmdZ
fmj Khf




Hkgh\gufb ijhfukeh\ufb \br"Zfb y\eyxlky dZmgkv |hekiheh[bd e_
djzkghi_jdzZ b Imkl_jzZz <ueh\ jzdh\ \ #hf ~_ pgijJbuydE _| h[t_f
"h[ugb gz \k_f Pbfeygkdhf \h*hojZgbebs_ ]~_ ih klZlbklbd_ _]h ~
+ pg G_kfhljy gz _" _]Jh”guc \uimkd \ \h*hdhgbebs X zZazigZ k'
ijhfukeh\hc klZIbklbd_ _]h qbkeblky f_g__ lhgg lh "Zg
©Gb 'g_\he ju[\hna ]brjhobfbq_kdbc j_"bf gZ dzZgZe_ \iheg_
\ujZsb\zZgby ju[u K\b”_|_evkl\hf hlghkbl_evghc gbklhlu \h”u \ <:
gbke_gghkth\jzZzdhlhju_ y\leyxlky h[t_dlhf b ex[bl_evkdh]h b ij
ijhfukeZz < p_ehf \h”"hojZgbebsZ <>KD oZjzZdl_jbamxlky klZ[bevc
dhjfh\hc [Zau gZebqgb_f fghlhgbke_gguo [bhlhih\ j_ggh]h jZdZ

Dhg _ggh h[t_fu “h[ugb \ \h*h_fZo <>bD_dyfagihgkjZdd gbx
AMmfy djmig_crbfb \h”"hojZgbebsZfb <he]h]jZ"difeygkfekzlk! b

<he]lh]jz*"kdbf Iljhfuk_e ju[u b jZzdh\ \ dZgZe_ bf__| agZq_gb_ e
ihlj_[ghkl_c f_klgh]l]h gzZk_e_gby b [ebae_"Zs_]h h[eZklgh]h |
Z8Zdmevimjz bf_ezZ [u ]JhjZa™h [hevr__ ijhfukeh\h_ agZqg_gb_ ijk

h{t_fh\ \uimkdZ_fhc fheh”b
Ebl_jZImjz

:glbih\z H I Hkgh\gu_ k\_"* _gby h kms_kl\mxsbo K
ijh_dIbjm_fuo \h~"hojZgbebsZo KKKJ Ba\_klby =hkGBHJOZ ©<h
bo ju[hohayckl\_ggh_ agZq_gb_? EK L

=hkm~ZjklI\_gguc Zjob\ <he]h]jZ"kdhe :keZkNIhg"rZe__
;Zkk_cgh\h_ mijz\e_gb_ ©Gb g_\he ju[\h”? Hibkyv > eh Ebkl

=:<H Nhg" Hibkv > eh E
=:<H Nhg* Hibkv > eh Ebklu
=:<H Nhg?" Hibkv > eh Ebkl
=:<H Nhg?” Hibkv bk kEth E
=:<H Nhg?" Hibkv > eh Ebkl

>hdeZ” h khklhygbb hdjm Zxs_c kj_~u <he]h]jZ~Akidhc h[eZ
<helh]jz* Kfhljbx Kk



M>D
DIJIBHDHGK?J<:PBY KI?JFU HK?LIJH<U®HWU,?F?GGH?
KHKLHYGBRBGBH;AHJ
BkzZ \ > :
N=;GM<k_jhkkbckdbdlgendbghzl_evkdbc bgklbIml bjjb]Zpbhgg!
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J_axf_JzZkkfhlj_gu 1_ogheh]bb djbhdhgk_j\Zpbb ki_jfu ijb
hk_lIjh\h"~KI\ _ Z lzd _ \ bkke_~h\Zgbyo b wdki_jbf_glZevguo
djbhdhgk_j\Zpbb kms_kI\m_1| [hevrh_ dhebqg_kI\h f_Ih*h\ b ih~oh”h
gbo ~hklZlhggh wnn_eybVgadlbg_kdh]h ijbf_g_gby hPalejZx [Likedb
\uy\blv gZb[he__ wnn_dlb\gu_ |I_ogheh]bb djbhdhgk_j\Zpbb ki_jfu
ljZ"bpbhggu_ [Zd b gh\_crb_

Dexq_\u_ kehbhdhgk_j\Zpbyhd_fjflu\u_ ju[u

6XPPDOKH WHFKQLTXHNRSRIHVSIWYPWURQ XVHG LQ VWXUJH
LQ UHVHDUFK DQG H[SHULPHQWDO GHYHORSPHQW DUH UHYL!
DSSURDFKHV WR FU\RSUHVHUYDWLRQ EXW RQO\ IHZ RI WKH
JRDO RI LWKHURYLHZ ZDV WR UHYHDO WKH PRVW HIIHFWL
FU\IRSUHVHUYDWLRQ ERWK FRQYHQWLRQDO DQG QHZHVW

.H\ZRU®BUPU\RSUHVNUWOMWHRQ

lj_ ~f Ihf h[ahjZ y\eyxlky bkihevam_fu_\ |l_qgq_gb xihkg]*gbo
\'l_ogheh]bb djbhdhgk_j\Zpbb ki_jfu hk_Ijh\uo ju[ \ I g gh\u_ b
;he_ jZggb_ jZ[hlu g_ jZkkfzZljb\Zxlky ohly b mihfbgZxlky dZ
ihez]zZzy qlh Z\lhju kh\j_f gguo bkke_ ~h\Zgbc jmdh\h”~kl\h\Zebkv I
bguo *bh”~h\ Lzd _ g _ jZkkfzljb\Z Iky bkihevah\Zgb_ jZaebqguo *
Zglbhdkb”~Zglh\ \blzZfbgh\ b ij b | _ogheh]bg_kdbo ijb_fh\ gZij
> @ ih\urZxsbo \u ' b\zZ_fhklv ki_jfZlhahb”~h\ ijb bkihevah\Zgbb b:
djbhdkgj\Zpbb P_ev widbtuhWahgb_ gZb[he__ wnn_dlb\guo gZ ~"Zg:
ljZ"bpbhgguo ©ihimeyjguo? Z 1Zd"_ gh\luo i_jki_dlb\guo f_Ih”t
Ki_jfu hk_ljh\uo ju[ Khklhygb_ ijh[e_fu djbhdhgk_j\Zpbb ki_jfu
N 1Zevgh baelzggéblibq_kdbo +HR &N WHZ\ | $O D@ khz\I|
> @

Dijbhdhgk j\Zpby ki_jfu ju[ ij_"~iheZ]Z_ | hij_~ e _gguc khklz\
jZklI\hjzdjbhazZsblghc kj bBuj "bfu azfhjZz b\Zgby b jzZafhjZ b



AN njhklZpbhjz~bpbhggphlZ¢ ih djbhdhgk_j\Zpbb kidjjitgd§hbhghc
kj_~hidvgbfzx!l jzkldpghijhl_dlhjgza[Z\bl_ehlhjuc i_j_ "~ azZfhjzZz b\Zgb
kf _rb\zxl kh ki_jfhc \ hij_~_e_gghf RhthHgjihd_dblbjhfwlbo jZ[hlZo
h[fuggh gZau\Zxl ijhgbdzZxsb_ q_j_a de_Ilhggmx f_f[jZgm djbhijh
]Jebp_jbg wlbe_g]ebdhev f_IZghe ~bf_Ibekmevnhdkb” >FKH f_
b ~j \VIh \j_fy dzd g_ijhgbdzZxsb_ djbhijhl_dlhju qgZg_dklhjuoevlh
kemqgZyo JexdhazZz > @ b fZggblhe pZ& Z\\mh 2@ U\Y BNVKKZ\I > @
mdZau\zZxl qglh jzZa[Z\bl_ev ~he _g [ulv bahhkfhlbg_kdbf ih hlg
iezaf_  GZb[he__ qzklh \ dzq_kI\_ jZa[Z\bl_ey ijbf_dgybll _lejv *m
P\_Idh\hc

Ki_"Z RlIZc®zZ \k_]~Z \hafh'gh mklzgh\blv qglh Z\lhju bf_xl
©kj_"~hc RlIZcgz® Q_j_izZzgh\ b khz\l > @ ijb\h”yl ke_"mxsb_ khkl
kj_~u RlZcgZz

Kj_"Z RlZcgZ 1D&O fF.&O fRRD&O fF1D+&2 fF
1D+32 fPJ62 fF ]Jexdhau fF Jebp_jbgZz
Kj_~"Z RlZcgZ 1D&® fFR&O fFAD+&2 fF ]Jexdhau
H[Z khklz\Z kh™_j ZI F >FKH b " _eldz
< jZ[hl_ > @ kh kkuedhc gZ [he__ jZggxx jZ[hlm RIZcgZ
ijb\_~_gu \ZjbzZglzZ kj_~u kh~_j Zs_c >FKH
JZa[Z\bl_ev fl] 1D&D+&2f] fLD+32 f] 0J62 + 2
f] .&, fRD&[O + 2 fl] lexdhau fl] 1EbpbdEbp gz 2Z\I
fe+ 2 fe ybgghlh "~ _eldZz
JZa[Z\bl_ev 1D&D fLD+&2 fl&, f] lexdhau + 2fe
fe ybggh]h " _eldZz
< ] h”"gzZ ba jZz[hl RIZcgZ [ueZ him[ebdh\Zgbb \ jmkkdhf i
jZ[hl_ mdZazg |lhevdh h”"bglbk®z\ fILD H&2 fl1&, f] lexdhau

fe+ 2 fe ybggh]lh ~_eldZz Kkuedb gZ "Zggmx jZ[hlm \ jmkkdhy
ithal\heyxl "mfzlv qlh bf_ggh “"Zgguc khklzZ\ ke_"m_I| kgblzZIlv kj_"h



LZ[ebpzZDjbhdhgk j\bjmxsb_ khklZ\dib ghok wna

QzklhlZ Qzklihiz

<bA JZa[Z\bl_ev Djbhijhl_dlhj IhA\b\ghklvhieh’\hl\hj_gb\yude_\z \lhj
$ VWHOODWKXYV >FKH a + + 6DGHJKL HW D@
FL F_lIZghe a = a = a = "I\XEBW DO> @
FL F IZghe + + A ha 'I\XEBW DO> @
$ UXWKHQXMy o0 ¢ F _IZghe “ a s R UV K 5 RIOBIO)
LJBLF\-I_-&CS+ >FKH > @
kKzZozjhaz  105pht |pezp_lzfbr - a
Ki_ ~"Z RlZcgZ + + + +
LIBK+&O >FKH + + + Qbibgh\ b "> @
$IXHOGHOVWBESKLL F_1Zghe * * *
+ F_lIZghe + + Rbrzgh\z b ) > @
FL Wlbe_glebdhev + + + XD @I/O > @
$ EDHULL i F_lzghe 2 " : -XGLAMD > @
*0 ]Jexdhaz FE 1Zghe a ~h +
FL >FKH + + 6DGHJKL HW>D @
+XVR KXVR FL F_lZghe a +

SO )

$UDPOL HW>D@
*0 JexdhazZ FFlZghe a

I+




JZa[Z\bl_ev P\_IdKkhhezZkgh h[aRjthy DbV Kkh Z\I > @ I _j\u_
iheh bl _evgu_ j _amevlZlu ih djbhdhgk_j\Zpbb ki_jfu hk_Iljh\uo |

P\_lIdh\hc b kh2z\l > @ \ j_amevlZl_ \dexq_gby kZoZjhau \
fF kZoZjhau fF LIBK S+ L_klIbjh\Zgguc\ gZ[§OnR kKR DmMNLf b
khz\l > @ jZa[Z\bkzZzwz]|h&8®& fF LIJBK fF kZoZjhau fF

S+ +RUYDWKZ\l gZau\Zxl fhrbnbpbjh\Zgguf jZa[Z\bl_e_f P\_Idl
Bf _ggh wihl khklZ\ ijbf_gy_Iky \ jZ[hlZo eZ[BKKehjob\ EbgokillZc p
zd\Zdmevimju b [bhjZaghh[jZaby ]b”jhp_ghah\ Mgb\_jkbl_ | X gt
1Zd>_ \ jZ[h1Zo ~jm]bo Z\lhjh\ IZ[e

ljhgbdZxsbc djbhijhl d@&Zgb[he__ ihimeyjgufb ijhgbdZxs
dibhijhl_dlhjzfb bkihevam_fufb “ey\kiyxjlfkuyjuFKH b f IZghe |h fg_
+RUYDWHKZ\l > @ Z 1Zd _ ~“jm]bo Z\lhjh\ 1Z]e bkihevah\Zgb_
j_amevlZlu | d >FKH fh  _| ijh\hpbjh\ZIlv ij_ "~ \j_ f ggmx Zdjhk
kgb zZy | _f kZfuf hieh”hl\hjyxsmx kihkh|[gjbkl¢hkliZihggh ohjhr_c
ih"\b ghklb

% R U\VKSIR OkhV¥ > @ ijb\h~yl ~Zggu_ h[ bkihevah\Zgb
ijhgbdZxsbo djbhijhldlhjh\ >FKH ~bf IbezZp_ 1Zfb~"Z wlbe_g]ebd
bkoh”"guo ~h jZa[Z\e_gby ki_jfu dhgp_gljZpbyo_ jZa[Z\bl<eylZ
bkihevah\Zeb fh”"bnbpbjh\Zgguc khklZz\ f+&0 S+f0 LIBK fF
kZoZjhau Bkke_~h\Zgu h[jZapu ihemqg_ggu_ hl n_jlbevguo kZzZf
ihM\b ghklv ki_jfu g_ gb _ gZklhlz hieh”~hl\hj_gby “ \u
GZbemqrb_ j_ameviZlu “hklb]Jgmlu ijb bkihevah\Zgbb f_ lZgheZz
gZklhlz \ude_\Z “ Lhggu_ "~Zggu_ h qZklhl_ hieh”hl\hj_gt
ijb\_~_gghc \ jZ[hl_ ~bz]jzff_ gqzZklhlZ hieh”hl\hj_gby ~ey f_lZghe
a clhju ~_ezZxl \u\h” h ij_"ihqlbl_evghklb bkihevah\zZgby f_|Zg
| d ihke_"gbc agzZgbl_evgh kgb Z_| gzZklhlm hieh”~hl\hj_gby Z
wlbe_glebdhey \ dZq_kI\_ djbhijhl_dlhjz < wlhc jZ[hl_ 1Zd" _ \i_j\t
\hafh ' ghklkihevah\Zgby \ dZq_klI\_ djbhijhl_dlhjz ~bf_IbezZp_I|Zfb"Z

< jZ[hlZo "]1\XED b khz\l > @ qZklhlu hieh”~hl\hj_gby b '
bkihevah\zZgbb f_lZghez 1Zd _ \ukhdb_ [IZ[e

Ba gh\uo hl_q_kI\_gguo jZ[hl aZkem ' b\Z | \gbfZgby bim[ebd
khz\l > @ ]~_ ijb\_~ gu wdki_jbf_glZevgu_ "Zggu_ h \ebygbb djl
wf[jbhgZevgh_ jZa\blb_ b ]_g_Ibgq_kdbc ihebfhjnbaf jmkkdh]h hk
hkms_kl\eyeZkv ih hjb]bgZevghc f_Ih~bd_ Emg_\Z \ dhlhjhc \ d
lzd"_ bkihevah\zg f_lIZghe > @ Ih"\b ghklv ki_jfZlhahb”h\ ihke_
h[jZzapZo khklZteyekhke_ jzZafhjZz b\Zgby kgb ZezZkv \ k§w@_f ~h

Q L f g_ f_g__ Ahklh\_jgh]lh kgb  _gby hieh”hl\hjyxs_c
A njhklbjizg ki_jfu ih kjz\g_gbx kh k\_"_c¢c dhgljhe_f g_ \uy
ebgbghd klz"bb khklZ\be ih ~Zgguf "\mo hiulguo k_jbc b

"hklZzlhggh \ukhdb b koh”gu k "Zggufb azZjm[_"guo Z\lhjh\ > @



h~rghf ba hikihjlghklv ebgbghd ihemqg_gguo k bkihevah\Zgb_f djbh
ki_jfu [ueZ gZ \ur_ q_f \dhgljhe_ h”gzZdh \ *jm]hf hiul_ g_ j

D kh Ze_gbx \h fgh]lbo jzZz[hlZo ]~_\ dzZq_kI\_ djbhijhl_dlhjZz
g_ ijb\h*ylky ~Zghklhlh Qieh~hl\hj_gby b \uoh”~Z ebgbghd Z \ g_d
lZdb_ bkke_~h\Zgby g_ ijh\h~*bebkyv

lhghfzj \Zz b khz\l > @ bamqZy i_jhdkb”gh_ hdbke_gb_
fblhohg”jbc ki_jfZlhahb”h\ kjZ\gb\Zeb j_amevliZlu djbhdhgk_j\Zj
hkljz \ kj_~_ RlIZcgZz 1D&O ]&®©dhlaZ+ &2 ybggh]h " _eldZz > F
\ jZajzZ[hlZgghc Z\lIhjzZzfb ©djbhkj_~_« 2 1D&BO&OZ&gQ@bIhR2+&ZoZjha.

ybqghlh "~ _eldz >FKH \lhju ijh~_fhgkljbjh\Zeb \ukhdmx
ihke” njhklZpbb ki_jfZzlhahb~h\ azfhjh ' _gguo \ ©djbhkj_~_ <« @
kj_~hc RlIZcgZz b khhi\_IklI\_ggh Kdhjhklv gZdhie_gby b kh”
"bzZev” _1b”r"Z HBHh” mdl i_jhdkb~gh]h hdbke_gby ebib”h\ ijb bl
©djbhkj_~u <« 2bbdgegwggh gb _ ih kjzZ\g_gbx kh kj_"~hc RlZcgz \
wd\beb[jZpbb b \ jZaZ ihke_ ~_njhklZpbb :\lhju mdZau\zZxl
bkihevah\Zgby Zglbhdkb”Zglh\ \ khklzZz\_ djbhaZsblguo kj_* < jZ]
dhebq_klI\h bkke_~hj\jZpghd hijh\_~ gguo baf_j_gbc b khhi\_
ihdZazl _e_c \ZjbZpbb ihemg_gguo agZq_gbc

6DGHbKIKhZ\I > @ |1zd"_ g_ ijh\h”"beb bkke_"~h\Zgby
kKihkh[ghklb ki_jfu kl_jey”b b [_em]b ijb bkihevah\Zgbb \ dzZq_KkI\
>FKHg_kfhljy gZ hlghkbl_evgh ohjhrb_ j_amevlZlu ih \hkklZgh\e_g

A_fdh\ b :dbfhqdbgzZ > @ khh[sbeb h jZzajz[hlZgghc bfb kj_"_
Ki_jfu jmkkdh]lh hk_1ljzZz kh”_j"Zs_ ¢ >FKH Jebp_jbg b ]_iZjbg D
hk_1jZ "hlebey fe Jebp_jbgz fe >FKH b fe ]1_iZjbgZz
dhgp_gljZpby ]_iZjbgZ g_ mdZazgZz LZdhc khklz\ ih ~Zgguf Z\Ih
khojZgghklv 0zZjzdl_jghc fhjnheh]bb ki_jfZlhahb”h\ ih kjZ\g_gbx
lzd"_ kj_"zZfb lgddbe&h™_j Zgb_f kZoZjhau b fZggblhez G_kfhljy
mdZau\Zxl glh ihklmizl_evgh_ "\b"_gb_ ki_jfZlhahb”h\ ihke
khojZzgyehkv ebrv \ hl*_evguo kemqgqZyo b khklZ\eyeh hdheh (
gZ[ex"Zebkv \h \k_o kerly\ZZgb _ Blkikesh "hl\hjyxs_c¢ kihkh[ghklb Kki_
ijh\h~"behkv

< jZ[hlZo X ghlh gZmqggh]lh p_gljz J:G b :kljZzozZzgkdh]lh ]
|_ogbqg_kdh]h mgb\_jkbl_IZz > \bAbfhfm@ \ ihdZqg_kI\_ hkgh\g
dibhdhgk_j\bjmxs_]h jZkl\hjZ bkihevamd KkyFIKH*" K RAEZ<h_ |ky h \ukh
wnn_dlb\ghklb |_ogheh]bb djbhdhgk_j\Zpbb ih djZcg_c f_j_
\hkklZgzZ\eb\zxl ih"\b ghklv a ki_jfZlhahb”rh\ Z qzZklhlZ hieh”h
a > @

J_"bfu azfhjZz b\Zgby b » njh&lZpbklI\h jE\Ihjb\h" "yl ke_"mxsbc
j_"bf azfhjhadb ki_jfm k djbhazZsblghc kj_~hc gZ[bjzxl \ khehfbg
hi fe azfhjz b\zxl \ iZjZo "b~dh]lh Zahlz \ kf gz~ ih\_jo




g_kdhevdbo fbgml \ azZ\bkbfhklb hl h[t_fZ khelhfhlpgkj aX«l\fgboh_§Z
"b~rdbc Zahl b i_j_ghkyl \ ojZgbebs_ > @ JZafhjz b\zZgl
| g _gb_ g _kdhevdbo k_dmg” gZ \HKygih¢HPguf ijpjZzahf hkms_kl\ey
azfhjz b\zgb_ " _njhklZpby ki_jfu *jm]bo \b”~h\e_ bhljigweo kah KiZdyabd
>Zgguc kihkh[ y\ey_Iky gzZb[he__ |I_ogheh]bq_kdb ijhkluf
j_amevlzZlb\guf gh g_ h[_ki_gqb\Z_| g_h[oh”bfuo h[tzfh\ jZafhjh
bkihevah\zZgby \ ju[h\h~kI\_ b Ij_[m_I "Zevg_cr_c jZajZ[hldb

Gh\u_ ih"ohXG\FINRhZ\I > @ bkihevah\Zeb h[jZapu Kki_j
kb[bjkdh]h hk_1jZz ~ey djbhdhgk_j\Zpbb \ hjb]b@zZ&kghfydh§KhpwzadH
ba ]Jexdhau b f_lIZghezZ \ \h~Arghf jZklI\hj_ GZbemqgrb_ j_amevlZlu
dhgp_gljZpbb Jexdhau lZgkelZ f b wd\belbr[JAplblg\gb fbg i_j_n
azfhjz b\zgb_f AZzZfhjz b\Zgb_ ijh\h”~beb \ khehfbgZo fde \ iz
ih\_joghklvx \ 1_q_gb_ fbg k ihke_~mxsbf ih]jm _gb_f \ "b”dbc z
gZ \h~yghc [Z% \ | _q_gb_  k_d Ih™\b ghklv ihke_jZafhjz b\Zgby
~h ki_jfZlhahb”~h\ qzZklhlZ hieh”hl\hj_gby [ueZ hdheh Z \ud

$UD BOKh Z\| > @ ihdZazZeb0 klthhjgklgHjZzpb_c Jexdhau

f lgheZ wnngdleay djbhdhgk_j\Zpbb ki_jfu [_em]b Ki_jfm jZ:
lZzdbf h[jZahf dhg_qgZy dhgp_gljZpby f_IZghezZ khklZ\eyeZ
A njhklZpbx ijh\h~*beb ZgZeh]bgqgh > @ Ihke_ "~ _njhklZpbb Zdl
| _dklt ki_jfZlhahb”h\ Zng4kdbbAZpbb hij_~_ezggZy Z\lhjzZfb d:

\ude_\Z ~*hklb]zZez Bkihevah\Z@bihdEgkehZagmhZrb_ j_amevlZlu
> @
Wih |_f g_ f_g__ g_ i_j\u_ ijbf_ju bkihevah\Zgby djbhdhgk

ijhklhlh khklz\Z g_ kh”_jjgdslhc kmma_\h]lh dhfih@L¢I\ZRKH Q@ gh
bkihevah\Ze ”"ey djbhdhgk_j\Zpbb ki_jfu fmdkmgzZ kj_“m khklh
]Jexdhau b lebp_jbgz > @

AZdexq_gb_

< gZklhys__ \j_fy 7~ey djbhdhgk_j\Zpbb ki_jfu hk_ljh\uo ju]
bkihevamxbhhazZsblgu_ kj_"~u gZ hkgh\_ jZa[Z\bl_e_c RlIZcgZ b fh
jZa[Z\bl_ey P\_Idh\hc FL < dzZq_kI\_ ijhgbdzZxs_]h djbhijhl_
j_amevlZlu ihdzZazgu ”"ey f_lzZzghez \ dhg_fighc Adlilgjz dNZgptb b
\uihegyxl \ khehfbgZo iZc_|Zbeb fe beb \ djbh\bZezZo fe \ iZ
| _g_gb_ g_kdhevdbo fbgml k ihke_"mxsbf ih]jm _gb_f \ "b~dbc
djbhojZgbebs_ Jzafhjz'b\zgb_ [ukljh_ \ \h~_"Kjb I_&_¢gHMmj_
k_d ~ey iZc_I| beb bk\bd Z\eh)\ dj

<f_kl_ k I_f yley Iky ijb\e_dzZIl_evgheXgnrNkhahi*bdz@ | d
bkdexgbl_evgh ijhklhc ih khklZ\m djbha® dbkbhugc |gzpokibhk mdzZazgg
j_"bfzfb azfhjhadb *_njhklZpbb ~_fhgkljbjm_| \ukhdmx wnn_dlb\gh



Ebl _jZImjz

;hl1Zluj_\Z F F HilbfbaZpby f_Ih~h\ djbhdhgk_j\Zpbb
khojZzg_gby ]_ghnhg”Z hk_Iljh\uo ju[ ~“bkk« dZg” [bhe gZmd kljz

A_fdh\ = < dbfhqdbgzZz L B Pblhfhjnheh]bqg_kdb_ b
baf_g_gby ki_jfb_\' m jmkkdh]hWHW_UJXOBEHGWHKWDGWL ihke_ djb
Pblheh]by L 1+ K

Emg_\ = ? Bkihevah\Zgb_ f_Ibeh\h]h kibjlZ ~ey djbhdh
jmkkdh]h hk_I1jz FzZl gemegrudl dhgn :kljZoZgv DZkiGBJ®

lhghfZj \ZG? b 7j Hilbfbazpby ijhp_kkZ djbhdhgk_j\Z

hk _ljh\uo ju[ ijb bkihevah\Zgbb jZaebgguo kj_~* Ba\ KzfzZjkd
Jhkkbckdhc Zdz”~_fbb gZmd L+ < K
lhghfzj \z 2 G b ~j Djbhdhgk_j\Zpby j_ijizrezdlju\[gh]h

jZajzZ[hldb X gh]lh gZmqggh]lh p_gljZz Jhkkbckdhc zZdz"_fbb gZ
ju[hohayckl\_ggu_ b wdheh]bqg_kdb Qijlghefhfiudialin\j_]bhgz fZIl_jb
9,,F_""mgZjh~"ghc dhgn_j_gpbb HXxgjgv ] D_jgqv X]GBJH I
& =

Lbohfbjh\ : F lhghfzj_ \z ? G We_dljhklbfmeypby f_f]
jmkkdh]lh hk_1jz h[e_]lqZ_lI ijhgbdgh\_gb_ djbhijhl_dlhjh\ \¢
Djbhdhgk_j\Zpby dzZd kihkh[ khojZg_gby [bheh]bg_kdh]h jZaghh[
de_Idb Dhgk_j\Zpby ] _jg kilbgkhkk\ddb®Zl _jbZeu dhgn_j gpbfhi Imsbg
hdly[jy ] Imsbgh r K

Q _j iZgh\ << @ _elhgh'dh K < @ _elhgh'dh < < Djbhd

j_hnbevghc g_jdb ljh[e_fu djbh[bheh]bb « K
Qbibgh\ < = > ZjbKzah)hehgbgZz G < Hp_gdzZ dzZqg_Kkl\:
hk_ljh\uo ju[ jZaebggufb f_Ih~Zfb b hiul __ gbadhl_fi_jZImjghc dh

:=LM K_jby Ju[gh_ ohayckl\h = « K

Rbrzgh\z ? B Lj_ gde_j B < Fzfhgh\Zz : K <ebygb_d
kKi_jfugZ \u b\zZ_fhklv b ] _g_Ibqgq_kdbc ihebfhjnbaf ebgbghd jmkkdh
:=LM K_jby Ju[gh_ ohayckl\h = « K

RlZcg = Djbhdhgk_j\Zpby 1Zf_1I ju] ljh[e_fu dibh[bheh
K =

$ODYL 6 0 + HW DO 6SHUPRELRODRUR @OXFW EFRQW QR
6SHUP PRUSKRORJ\ DFURVRPH UHDFWLRQ PRWLOLW\ DQG F
DQG )LVKHULHYV + 9 3

$UDPOL 06 HW DO (IIHPHMKIMHR/Y RIWIHXERVHRU F
Rl +XR)RVR VSHUPDWR]RD $QLP 5HSHXJRG 6FL 9 3

%RU\WWKSROHWY 6 HW DO &U\RSUHVHUYDWLRQ RI V
XVLQJ GLITHUHQW FU\RSURWHFWDQWYV -RXUQDHDO RI $SSOLH(



'I\XED % HWRWLOLW\ DQG IHUWLOL]DWLRQ DELOLW\
WHVWLFXODU VSHUP DIWHU FU\RSUHVHWYDWLRQ &U\RELRO
'I\XED % HW DO 6SHUPDWR]RD PRWLOLW\ FU\RUHVL
$FLSHQVHU UWQNKHOMAWHQWWU DO VWULSSLQ: $SBTXDFXOWXUH
*ORJRZVNL - HW DO )HUWLOL]DWLRQ UDWH RI 6LEH
PLOW FU\RSUHVHUYHG ZLWK PHWKDQRO $TXDFXOWXUH
+RUYDWK $ &KQqYU® FSHBUEFQWRSUHVHUYDWLRQ LQ

IRFXV RQ $ VWXULR FKDS ,Q %LRORJ\ DQG FRQVHUYLC
VWXULR / WKH UHXQLRQ Rl WKH (XURSHDQ DQG $WODQV
'HVWHHUVHW 1 .LUVFKEDXP ) *HVVQHU - +HBEGHOEHUJ 1/'

+XDQJ % ;HW DO (IIHFW Rl FU\RSUHVHUYDWLRQ RQ
VWXUJHRQ $FLSHQVHU JXHOGHQVWDHGWLL %UDQGW 5DW]I
9 3 £

-XG\FND 6 HW DO 1HZ HWHQGHU IRU FU\RSUHVHUYI

EDHULL VHPHQ &U\RELRORJX )HEE SLL 6
SLLURQHQ - )DFWRUV DIIHFWLQJ IHUW LROILZKXWWRIQL VI
&RUHJIJRQXV PXNVXQ 3DODV $TXDFXOWXUH 9 3

6DGHJKL $ HW DO &U\RSUHVHUYDWLRQ RI VWHOOD\
GLIIHUHQW FRQFHQWUDWLRQV RI '062 DQG GLOXWLRQNGIDWH
OR®HUP VWRUDJH *OREDO 9HWHULQDULD 9 3

6DGHJKL $ HW DO &U\RSUHVHUYDWLRQ RI EHOXJD
FRQFHQWUDWLRQV RI '062 DQG GLOXWLRQ UDWHV R@QHBRUP
VWRUDJOREDO 9HWHULQDY LD D 9 3

BWHLQ + =XU *HIULHUNRQVHUYLHUXQJ YRQ )LVFKV?

BWHLQ + %D\UOH + &U\RSUHVHUYDWLRQ RI WKH V
$QQ %LRO DQLP %LRFK %LRSK\¥Y 9 ’

7VYHWNRYD /, HW DO ORWLOLW\ DQG IHWWDRROHR Q.
VSHUPDWR]RD LQ VWXUJHRQV $FLSHQVHU EDHUL DQG # UXW
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78'$.8/ 5(6(592,5 2B=%(.,67%1
.DPLORY
J n_jzZIBkke_~h\zZgby ijh\h”"beb k ghyl[jy ih hdly[jv
Lm~rZdmevkdhf \h*hojZgbebs_ Ma[_dbklZgZz <k_]h kh[jZeb \u[hj
&G\SULBRXWVILR bdhlhjuo [ueh kZfhdkdfph\ Q_rmy dZjiZ pbdehb

dimigZy k jh\gufb djZyfb =h”h\u_ dhevpZ m g_iheh\haj_euo ju|
iheh\haj_s\bho\lhjhc iheh\bg _+*d¥gfg fZy <hajzZkl h[sZy “ebgZ | _e
| _eZ ju[ \ \u[hjd_ \Zjvbjh\Zeb \ ifh_ e Mt k f + ]
khhi\_IkI\_ggh AZ\bkbfhklv f_""m h[id_ckfrebgligkkhc] | _eZ
hibku\Z_Iky mjz\g_gb_f:j_]j_kkbb U AZ\bkbfhklv f_"~m h[s_
"ebghc |I_eZ b "ebghc | _ezZ "h dhgpZ @/ rkfcghih_ihdgh\AmjzZ\g_ ghb
j_li_kkisd 7/t u <hkklzZzgh\e_gguc |_fi jhklZ ju[ \ k]
[ue ke _"mxk/bt kf7/ % kf7/ % kf7/ % kf7/ % kf7/

kf7/ £+ kf < Lm~Zdmevkdhf \h*hojZgbebs_ dzZji h[ez”Z_1| \ukh
ih kjzZ\g_gbx k "jm]bfb j_]bhgzZfb Zj_ZeZ b bgljh”mdpbb \b"Z

Dexq_\u_ kethXZZ&\SULRXWSWRjZkl h[jZligkgbke_gb_ | _fizZ jhkl:
jhkl

6XPPDUKH VWXG\ ZDVIBRBULRYGH REMU WR 2FWREHU
UHVHUYRLU B8]EHNLVWDQ $ WRWDO FRPPRQ FDUSV &\SUL
IHPDOHV DQG PDOHV 6FDOH RI FRPPRQ FDUS LV F\FORLG
RI LPPDWUSHDESHDU LQ ODUFK DQG RI PDWXUH ILVK DSSHD!
ZKLFK RFFXUV LQ VHRRHDG D OBEWRIDIEVLAVRWDO OHQJWKV [
VDPSOHV UDQJHG EHWZHHQ WR \HDUV WR UHPODWGRQ
EHWZHHQ WRWDO OHQJWK 7/ FP DQG ZHLJKW : J ZDV GHV

7KH UHODWLRQVKLS EHWZHHQ WRWDO OHQJWK 7/ DQG \
HTXDWLRQ 6/ * v EBPQ FDOFXODWHG WRWDO OF

FP +,, FP %,, FP %9 FP 9 FP 9, FP 8&,, FP ,Q
7XGDNXO UHVHUYRLU FRPPRQ FDUS JURZWK UDWH LV IDVW
LQWURGXFWISRHFVY HM WKLV

'H\ ZRUBRPPRQ FDUS &\SDLIQXEDBRX®IDWLRQ JURZWK



DZji kZa&Q\GULRXWELR\h*"blky \h \k_0 jZ\gbgguo j_dZo Ma[_db
@
Lm~"Zdmevkdh_ \h”hojZgbebs_ kha”Zgh \ gbah\vyo j_db AZ

Zibrghahg_ k jdhdhbg _glZevguf debfzlhf E_Ih “Zjdh_  kj_~
| fi_jZImjZz \ha”moZ \ bxe_"Khklab£&hKIZIhqgh oheh”rgZy Kkj_~g_f_
| fi_jZImjz \ha”mozZ \"kyg\BfhojZgbebs_ fh _I 7h f kyp_\ ihd

ev~rhf lehsZhwj\hdbehlrhadiheh 1Z kj_"gyy lemfbdgZdkbfZewvgzZy
f Ju[heh\kI\h \ \h*hojZgbebs_ \ i_]bhh\ \uezZ\eb\Zehlhgg

jufu \ ]Th” nzZdlbq_kdZy ju[hijh"mdibt\ghKIlv]ZueZ ] ij_"ijbylb_
©:d\EIm~rZdmevihbrekl gz [_j_]Im \h~*h_fZ ju[hiblhfgbd \ dhlhjhf
dimiguo k_Jhe_Idh\ dZjjzb ~Zevg_\hklhgguo jZklbl_evghy”guo ju]|
aZjuleyx!l \h~h_f 1lehlghklv ihkz~"db \ \h*"hojZgbebs_ k_rflhe]lzldh\ d
ljhba\h”"bl_e_c d&yjjZx\uha meh\h\ \ \h*hojZgbebs_ b kh"_j zI \ fzlI
ke _"mxs_c \_kghc bo bkihevamxl \ jZza\_~ _gbb Ijhfuk_e gZ \h"h_
LmA"Zdmevad M _ Kk ]h~z ij_~ijbylb_ i_j_reh k eh\zZ klz\gufb k
g_\h”ghc eh\ k yqg_yo \ djudélv Eh\ hjb_glbjh\Zg iheghklvx gZ djmig
h[s_c fZkkhc |_eZ [he__ d] H[sbc meh\ ju[u \ \h~hlfjuMhajhk *
ijb wlhf meh\u dzZjiz khklZ\eyeb \ ]hr"Zozdbf h[jZahf
ijhba\h~kl\h ju[u \ wlhf \ijhhh%yl f_Ih~hf iZkl[bsghc Zd\ZdmevImj
nZdlbg_kdb HBR\Z4pgh_ ohayckl\h HLO HIf Ibf qglh \ \h~h_f_
_klI_kI\_gguc g_j_klI dzjiz gh i_jbh~ fZkkh\h]h kimkdzZ \h”u ba
gZ]lmehf fZevdh\ \ke_"kl\b_ gq_\hghakknb &h\dhhbojZzgbebsZz

< ju[heh\kI\_ \Z'gh bamq_gb_ \hajzklzZz b jhklz ju[ JZ[hlu il
dzjiZz \ mkeh\byo \h*"hojZgbebs Ma[_dbklZgZz njz]f_glZjgu b hlkr
iZkl[bsghc Zd\ZdmevIimju P_ev ~Zgghc jZ[hlu [uehl h&Zmgblv \h
Lm~r"Zdmevkdhf \h*"hojZzgbebs_\ mkeh\byo HLO

FZl_jbze b f_IhBk&&_ ~h\Zgby ijh\h”beb k ghy]Jjy ih hdly[j
Bkke_"h\Zl_evkdb_ eh\u ijh\h*beb dZ ~u_ A"g_c klIZ\guffo M _lyfb
dzZjih\ baf_jyeb h[smx "&gbgkf | beZebgm | _eZ ~h dhgpZ q_6mcgh]h
kf k lhgghklvx ~h ff b h[smx fZlkkkmlhgghklvx "h ] Kh[bjZeb ih”
g_rmb \ i_j\hf jy”m gzZ” [hdh\hc ebgbb kljh]lh ih® hkgh\Zgb_f i_]
ieZ\gbdz Ij_izZjZlu q_rmkb ibdamsgvXepbghdmeyjghc emiu ijb m\_ebqg_
Baf_jyeb jZaf_ju g_rmb b ]Jh”h\uo dhe_p hl p_gljZ ih jZ"bmkZf
[hdh\hfm ~bZ]l]hgZevghfm f_"~m [hdh\uf b i_j _~gbf k_dlhjzZfb At
i_j_"~gbf b [hdh\uf k_dlhjzfb AZVikbTfekbtwhc b fZkkhc |_ezZ hij_»_
Jbd_jm > @ 7/F

J_amevizdu_1h baf_j _gh hkh[b dzjiz \ Ihf gbke_ kZfh
khhighr_gb_ iheh\ [ebadh d

Q_rmyZjiZz pbdehb”rgzZy djmigZy \ [hdh\hc ebgbb dhzdhg \kl\h
ij_" eZo % \ kj_~g_f rimd =h”h\u_ dhevpZ fh gh hij_"_e




k[eb” _gguo kde _jblh\ ~jm]bo fhjnheh]bqg_kdbo ijbagZdh\ g_ \uy\
\h~"hojZgbebs_ ~h[Z\hqguo dhe_p m dZjih\ ijZdlbg_kdb g_ \klj_qg.
g_ihehdj _euo hkh[_c nhjfbjmxlky \ fzZjl_ m\ifidh\hgjjeklo dzjiz \
\h~"hojzgbebs_ ijhbkoh”bl \h \lhjhc ikéh)\\thgc iEeh\yg_ fZy =h~h\
dhevpZ azZf_Ilgu \h \k_o k_dlhjZo gq_rmb

AZ\bkbfhklv ~ebgu |_ezZ b jzafizjiX q kbrebwgZghbblirevgZy
dhwnnbpb_glu dhjj_eypbb ey \k_o baf_jy_fuo jZ"bmkk\hghymb [t
dhevpZ ih “bzZlhgZevghfm jZ"bmkm f_"~m [hdh\uf b i_j_"~gbf k_
hlg_leb\h ih gZrbf gzZ[ex”_gbyf ihwlhfm ih g_fm hij_"~_ey%®m jhkl
h[s_c¢c ~ebghc |_eZ b jzZaf_jhf qg_rmb ih wlhfm jZ"bmkm oZzZjzZdl
j_li_kkiyh 9+ 1"9 jzZzaf_j jZz"bmkZ gq_rmb ih “bZ]hgZevghfm j.
jhklzZz \hkklzgzZ\eb\zZeb ih f_Ih"m Jhau Eb

AZ\bkbfhklv "ebgu |I_eZ bdzZkkFu_@Z \uy\beb ~“hklh\_jghc jZa
jZzaf_jh\ |_ez f_""m ihezZfb ihwlhfm “ey jZkq_Ilh\ h[t_~bgbeb ju]
Jimiim < \u[hjd_ ijbkmlkI\h\Zeb hkh[b }hAhwajZk]lsZy "ebgz 1_e
\Zjvbjh\zez \ ij_"tezZbf fzZkkzZ |_ezZ fuez ] AZ\bkbfhklv h[s_c fZKkl
| _eZ hl h[s_c “ebgu ~"hklh\_jgh ozZjzdl_jbam_Ilky mjz\g_db _f j_]j_k
U jbk

AZ\bkbfhklv h[s_c ”"“ebgu | _eZ b "~ebgu |_eZ "~h dhgpZ ¢
oZjzZdl_jbam_Ilky mjz\g_ghbe/f j_]j_&hkibb U

L _fi jhklzZz dzZjiz Lm~Zdmevkdh]hihh*"Bggadbrjgkgh]h jZkgbke _
ijb\_~_g \ IZ[ebp_

H[km ~ gbDZjt h“bg ba kZfuo \Z guo h[t_dlh\ Zd\ZdmevIimju
Ma[_dbklzg_ dzji \Zz°_g dzd \ Zd\Zdmevinmkj\ |Z&4d bdZd ju pheciitv>
dmevib\bjm_fh]h dZjiz ba ijm~h\uo ohayckl\ m _ g kdhevdh ~*
aZjuleyx!|l ijZzdlbg_kdb \k_ jZ\gbggu_ \h~h_fu < Lm~Zdmevkd
nZdlbg_kdb kha”Zeb HLO k _"_Jh~gufb \ukhdbfb iehlghklyZdb ihkZ
dimigufb k_]he_ldZzfb] Eh\ \uezZ\eb\Z_| japhzZeh]lh \hajzZklzZ hJs
fZkkhc | _eZ \urd]



JbkmghAlzZ\bkbfhklv fZkku I _eZ hl h[s_c “ebgu |_ezZ dzZjiz Lm"
\h~"hojZgbebsz

LZ[ebp&hkklZgh\e_gguc |_fi jhklZ dZjiZ Lm*"Zdmevkdh]h \h*hojZgtl

<hajzkl Jh™h\rl H[sZy "ebgZ | _eZ ih 1h~Zf "bagb| kf
1) 1 1) 19 9 9! 9!1 9!11
Ki_"g__
=h~h\hc ijbjhkl

DZji [ue hAgbf ba i_j\uo \b@&MmVhLf gZajZ[Zlu\Zeb f_Ih~Au hij_~_
\hajzklZ b h[jZlgh]lh jZkgbke _gby jhklZ ih g_rm_ hlheblZf iha\h
djurdb G_dhlhju_ bkke_~h\Zl_eb hi~rzZ\Zeb ij_~ihgl_gb_ hlheblZf
[hevr_]h \j_f_gb gZ\udh\ b ij_iZjbjkeZdby\Gu[g_]h ~jm]b_ bkke A
ij_Aihgblzxl g_rmx > @ GZrZ jzZ[hlZ ih~I\_j>~Z_1 \hafh ghl
g_rmb “ey hij_~_e_gby \hajzklZ b jhklZ dZjiz



IhdZzazl_e_f jhklZ ju[ bolbheh]b jZaguo kljZg bkihevamxl| beb
beb "ebgeZI|I”h dhgpZ g_rmcgh]lh ihdjh\Z < IZ[ebp_ fu k\_eb g_
jhklz dzjiz \ jZaguo j_]bhgZo < Lm~Zdmevkdhf \h"hojZgbebs_
jZ[hlu HLO \ur_ qg_f \h fgh]lbo j_]bhgZo Zj_ZezZ \b”Z b _]h bgljh~r
\h"h_fu Maqlzddwz L h mkeh\by \h”"hojZgbebszZ b bkihevam_fh]h ij

[eZ]hijbylgu “ey dzjiz 1jb wlhf hIf_Ibf glh \ Th~Am
julhijh~mdib\ghklv \h~"hojZgbebsZ ~hklib]eZ d] 1Z h[sbc meh\ j
Ahklb] | ju[u \de&j@Zy | HIf_Ibf qlh meh\u lheklheh[bdh\ b
ZfmjZlZd _ \Z guo h[t_dIhKhKLDbeb lhgg

< Lm~"Zdmkevdhf \h~hojZgbebs_ fu g_ \uy\beb n_ghf_g Jha
hitykgy |ky |_f qlh ijhfuk_e gZiZj\e_g gZ \ueh\ djmigluo*gu[ \
\ke_"klI\b_ q_]h eh\ g_ baufzZ | ba ihdhe_gby ju[ k jZRdaf jhklIhf \ |

LZ[ebpZlhkl|l dZjiZz kZaZgzZ \ jZaebqgguo \h*h_fZo

<h”rh _f >ebgZ | _eZ ih 1h”Zf "bagb kf :\Ih
ju

*UDQG /DNH/ > @
KR:
IDNH &DUOQ 7/ > @
% ODFNZREOQO
$UNDQVDV UW/WLYHU > @
KR:
6SLULW ODRH ,R|ZD > @
KR:
$OPXV 'DP| 7/ > @
/IDNHmjpby
DZkibckdh]| 7/ > @
fhj BjZg
Ha> g]lbadmeéwx > @
Ma[ _dbklZg
LZebfzj~ Z|g6/ > @
kdh_ \7"oj
Ma|[ dbklZg
DZcjzdmf \"6] > @
LZ~"bdbklZg
Lm~r"Zdmevkadh | GZrb
\"oj 6/ NZggu
Ma|[ dbklZg

LZd dZd @m¥Zdmev? i _j\h_ ij_"ijbylb_ kha”z\r__ j_ "bf HLO '
lh j_"bf iZkl[bsghc Zd\ZdmevIimju k aZju[e_gb_f \h~h_fZ k_]he_
dzjizZz k iehlghklvx ihkz”rdkmd ]1Z fh gh j_dhf_g~h\Zlv b “ey “jm]bo
\h~*hojZgddbha |



Ebl_jZImjz

Dzfbeh\ = D Ju[u \h~"hojZgbebs Ma[_dbklZzgZ LZrd_

FZdkmgh\ < : Ju[u LZ~" " bdbklZgZ >mrZg[_ >hgbr

KZeboh\ L < Dzfbeh\ ; = 1z~r"Zgh\ : D Jufu
LZrd ®KLGR.U k
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.DUDWDV 0 &LFHN ( %DVXVVSDH$ JURYWKK WD G1PR U
FRPPRQ FDUS &\SULQXV FDUSLR /LQQHDXV SRXIMND W LR
-RXUQDO RI $SSOLHG %LRO 6FL

IXELQVNL . 6 -DFNVRQ 6 ' +DUWVILHOG % 1
FDUSYS®DWLRQV LQ WKH OLVVLVVLSSL DQG ,00LQRLV ULYHUV
7HFK 5HSRUW &KDPSDLJQ

ODXFN 3 ( 6XPPHUIHOW ZHLIKQ UMHMIWKRQVKLSV D
JURZWK DQG FRQGLWLRQ IDRWRENZROPDBSRE /INOD&BEDG 6

OXUDNBHRKOPDQA UV HIMPLORYKDELEXOOL®HQHWLF
FKDUDFWHUL]DWLRQ RI ZLOG DQG GRPHVWLFDWHG FRPPRQ
8JEHNLVWDQ $TXDFXOWXUH

3KHOSV 4 ( .ULV (5 :LOOLV ': 3UHFLVLRC
(VWLPDWLQJ $JH Rl &RPPRQ &DUS 1RUWK $PHULFD® -RXUQD(
S5LENHU : ( &RPSXWDWLRQ DQG LQWHUSUHWD'

SBXODWLRQV %XOOHWLQ RI )LVKHULHY 5HVHDUFK %G &DQD

6HGDJKDW 6 +RVHLQL 6 $ /IDULMDQL O SDQMEDU
FRPPRQ FDUS &\SULQXV FDUSLR /LQQDHXYV LQ VRXWKH
JLVKHUG DD DIKQH 6FL
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J_axfH[km ~Z 1ky \hafh ghklv hj]ZgbaZpbb ~h[ugb pbkl b [bh
\ khe_guo ha_jZo DjufbkbZjpm~ ey khe_azZ\h~h\ k pZehby bkiheva
dZq_kI\_ kIZjlh\h]h dhjfZ ~ey jZa\_~_gby ju[ \ bkdmkkI\_gguo mkel
Dexq_\u_ ke&jhzZiby ijh~mdpby pbklu [bhfZkkZ djufkdb_ khe_

6 XPPDUKH SRVVLELOLWLHV RI $UWHPLD SURGXFWLRQ GF
VDOLQDMWKHALMKP RI WKHLU DSSOLFDWLRQ DV D VWDUW IRRG IF
.H\ ZRUBWWHPLD SURGXFWLRQ F\VWV ELRPDVV &ULPHD(

Khe_gu_ ha_jz Djufz aZgbfZxsb_ iehszt¥ hd@ehgZjy"m |
fbg_jZevgufb b [Zevg_heh]bkZfdbbfin[eZKdAKx]l p_gg_crbf [bheh]bc
kujv_f dhlhjh_ bf__ I [hevrh_ agZqg_gb_ "“ey mki_rgh]h jZa\bll
| _jjblhjbb j_kim[Xbkdb D [bhj_kmjkzf ij_"~_ \k_]h h$dhMbN#y DZjl_ft
"Z[jhgh]lbc jZzghd yl\eyxsbcky \Z g_fcrdfjflblifZjtayuju[ b jZdhh[jZaglL
\ujZsb\Z _fuo \ bkdmkkI\_gguo mkeh\byo

:jl _fby mklhcgb\Zz d " _ckl\bx wdklj_fZevguo mKKadbH ky\ p
"bag_kihkh[gufb ijb |_fi_jZIKknjb ijb K \ajhkeu_ jzZqdb “b\ml
jZafgh zZxlky ijb gbadbo dhgp_gljZpbyo dbkehjh”~zZ \ukhdhc khe
dhe_[Zgbyo |I_fi_jZImju b |G Pbklu jZzqdZ khojzgyxl "bag_kihkh]
A _kyldh\ e_| b ba gbo \ ex[h_ \j_fy fh gh ih\donghdy hebgbdthjd ~ey
dmevib\bjm_fuo ]b”jh[bhglh\ JZaebqgu_ “bag_ggu_ klZ~bb Zjl_1
dhjfh\hc p_gghklvx kh~_j ZIl [he__ [ edZz [h]zZlh]h g_azf_gbfu
ebibrzfb bf_xsbfb \ k\h_f khklz\_ \k_ g_azf_gbfu_bjogebg_gZl
dbkehlu \ agZgbl_evghf dhebqg_kI\_ \ [bhfZkk_ jZgdZ \uyl\e_g
dZjhlbghb~u \blZfbgu fbg_jZevgu_ dhfihg_glu Ajmlb_ [bheh]
\_s_kI\z :jl_fby [ukljh jzafgh Z_Iky \ bkdmkkl\_gguo mkeh\byo



ijb \ukhdib hg_gv \ukhdhc iehlghklb [he_ _ hkh[_c \ eblj_ kj_
mklZgh\dZo aZzZdjulh]h IbizZz bkihevamy ~ r \u_ dhjfZz Q_j_a "\
m\_ebqgb\Z_Ilky \ jZa b hg gZgbgzZ | jZawgm ZdMKgucjinlbleyljZIhj
dhlhjuc fhl [ukljh hgbklblv *"Z° hq_gv aZ]jyag_ggu_ \h”h_fu > @

JbkmghdKhe_gu_ ha_jZ J_kim[ebdb Djuf

WIlb dzZq_klI\zZz Zjl_fbb b ijb]lhlh\e_gguo rtbahdbkihdranmxhky \
Zd\Zdmevimjguo ohaycklI\Zo \k_]h fbjhe_bfb \WhhiyljZaebqguo
\ujZsb\zZ_fuo \ bkdmkklI\_gguo mkeh\byo ebqbghd ju[ djZ[h\ b dj
[he_ _ \k_o dmevib\bjm_fuo \ gzZklhys__ \j_fy ]b”jh[bhglh\ GZ f
Zjl_fbb ijhba\h”ylky nbjfzfb ,192 ; _ev]by Z IEd'b 3@&DUHDPWD @B D
%D\" KR: ljb wihf p_gzZ azZ\bkbl hl dZq_kI\Z pbkl b dhe*h[e_Ilky \
"heezZjh\ az d] < gzZklhys__ \j_fy ijhba\h”~kl\h pbkl \ ijhfure
gZeZ _gh \ Jhkkbckdhc N_”™ jZpbb Gh\hkb[bjkd ¢gKI K DpUg2 I
<v_Ilgzf_ Bg”bb LZbeZg”™_ b jy*_ <hikibaogklgZgaXph

J_kim[ebdZ Djuf [eZz]h”*Zjy gZebqgbx [hevrh]h dhebq_kl\Z
mgbdZevghfm debfZlm h[eZ”"Z | agZqgbl_evgufb aZilZKZpbZghufdb
i_jbh”™ jZzqdz\&pnklZz Ag_c \ ]hAm Z \ Kb\Zm~rZ Lh _klv ijzdlbg_k
| g_gb_ \k_]h ]h~Z \ ha_j_ Bh\fkdbo*imlbofZo fh gh ihemqgzlv ijh”"
Zjl_fbb \ \b”_ [bhfZkku gZmieb_\ b pbkl J_ZebaZpby wlhc \hafh
glh \ jfch Kb\ZrZ b ~jm]bo djufkdbo ha_j nmgdpbhgbjmxl ijb[j_"~
khe_\Zjgb ij_"iptyflkbgy kdhc ijhfure_gghklb dhlhju_ ijb fbgbfZevgu
dZzq_kI\_ ih[hgqghc ijhmdpbb fhlml ~h[u\Zlv IZdhcijp?oggdc dZdrgt
[bhfZkbZpbklgl Zbb H”*gZdh ijhba\h”?kl\h ~h[ugb jZqdZ ~h kbo il
hlkmlklI\m_I b \_~_|ky bkdexqgbl_evgh \ ehdZevguo p_eyo qZklh
lhfbfh wlh]h hp_gdz azizkh\ zZjl_fbb pbkl b [bhfZkku Z Izd _ d



ha_ j jzZ\gh tizgblthjbg] bo khklhygby b Zgljhih]_ggh]h \ebygby k¢
ijh\h~blky

Jbkmgh&u[jhku pbkl Zjl _fbb gZ jZaebgguo djufkdbo khe_guo

< lh "_ \j_fy khe_\hc khklzZ\ \h*u b __ fbg_jZebazZpby \ khe_
gZb[hevr_c kIl _iihlglb[kk\m _| jzZa\blbx b jzZafgh _gbx Zjl_fbb >ey |
khe_guo ha_j Djufz kh”_j Zgb_ oehjb”zZ gzlhdyfXkkuzZ\leyo lkhe ¢ ¢
kharz | gzZb[he__ [eZ]hijbylgu_ mkeh\by ”“ey "bag_"_yl_evghklt
ijbfhjkdbo ha_jZo kiy~_j bloehjb”rzZ fzZ]gby Z \ dhglbg_glZevguo
khhi\_IkI\_ggh kmevnzlz ftz]gbyG_kfhljy gZ Ih qglh khe_ghklv \ \h
fh™ I f_gylvky \'1_q_gb_ k_ahgz \ j_amevlZl_ bgl_gkb\lpolhgbkiZj ¢
\ e _Igb_ f_kypu hl kghc “h e _Ihf kh~_j " Zgb_ dbkehjh”rzZ \ \
lzd"_ agzZgbl_evgh \Zjvbjm_I dzZd \ I|_q_gb_ kmlhd 1Zd b \ jZaebc
fl e jZaebqgu_ "bag_ggu_ klZ~bb jZzqdZ \klj_qgqzZxlky \Wh khdg M el
\hafh ghklv kijtnfjsndpbb Zjl_fbb \ jZaebqgu_ k_ahgu Djhf_ Ih]h
bkke_"~h\zZgby ihdzZzazeb qlh \ abfgbc i_jbh® dh]*Z g_dhlhju_
ih\_joghklb ev~Z dhgp_gljbjmxlky pbklu dhlhju_ fhlml [ulv e_]d
ijh~mdpby jzZqdz hifflyg_dZ bkgdmkklI\_gguo \h h_fEbiZjbjméyo
khe _az\h~h\ khe \Zj g J]jya_e_q_J[gbp Ijhp_gl \ude_\Z gZmieb
ij_"_eZo
< k\yab k i_jki_dlIb\hc jZza\blby Zd\ZdmevIimju \ gZklhys__ \j
bkdmkklI\_ggh]h \uyzelk\dgbuo ju[ b dj_\_Ihd *ey h[_ki_q_gby bo
wnn_dlb\gufb dhjfZzfb g_h[oh”bfh kbkl_fZlbg_kdh_ b IsZl_ev
[bhj_kmjkh\ khe_guo ha_j k p_evx bo jZpbhgZevgh]h bkihevah\z
ij_~klz\ey_Iky 1zZzd _ kha”~zZgb_ jgXeyodupZahamckl\ j_ ]meypby d
hkgh\zZgz bkdexqgbl_ewyhhehgbqg_kdbo ijbgmbiZsbo \ hkgh\ _
nmgdpbhgbjh\Zgby ijbjh”rguo \h”h_fh\ b bkdmkklI\_gguo kbl
khe_ijhfukeh\ Hjl]ZgbazZpby ijhba\h”klI\zZ Zfil _fibpyA Djbffmd_ kI
i _jki_dlIb\
HilbfbazZpby b jZpbhgZevgh_ bkihevaki\ZZgpb_eijenkih'e _azZ\h”h
1" Zjl_fby fh _|I ~h[u\Zlvky dZphtim[hiqgjuhdal\h "kI\Z &h&e cr_]h



ms_j[Z "ey |I_ogheh]bg_kdh]h pbdez GZb[he__ hilbwihevgemqgjz ~kl
hjl]ZzgbazZpby p_gljZebah\Zggh&l "WjmqBwkiZjbdyo ?\iZlhjbckdh]h
khe az\h2kKiheh  _ggh]h gz ih[_j_ "v_ Kbh\4Z WZkudmRiZzobl _eyo
aZ[jhr_ggh]lh \ gzZklhys__ \j_fy khe_az\h~Z \ ihk Kheygh_ gZoh’
'jZ[Zlkdhc Klj_edb dzd ~hihegbl_evghlh ijh”~mdlZ ijb ijhba\h”
kh[jZggu_ \ wlbo ijm~Zo bf_xI kj_"~gb_ ijh*mdpbhggu_ o0ZjZ
khhi\_IklI\mxs_c \_kvfzZz g_keh ' ghc h[jZ[hld_ \uoh”™ gZmieb_\ ba vy
m\_ebqgblv Dhf_nmgblu\Zy j_Jmebjm_fuc \h*"hh[f_g \ 4id¥Zo kbhe_a.
kjz\gbl_evgh g_[hevrb_ jZaf_ju b Jem[bgm ih kjzZ\g_gbx k _kl_k
jZa™~_e_gb_ Kk ihfhsvx i_j _fugq_d b dZgZeh\ | kdZieb\Zx|
hjlzgbazZpbb k[hjAddb gdblklltzjl _fbb y\ey |ky \ wihf kemqgZ_ gZb[he.
b g_ihlj_[m_I [hevrbo fZl_jbZevguo aZzZljzl WIh iha\hebl gZb[he_
bkihevah\Zlv j_kmjku khe_guo ha_j ihemqZlv p_ggub~dmjfbbey j-:
h[t_dlh\ Zd\ZdmevIimju
< Kzdkdhf ha_j_ j_"bf b khe_ghklv dhlhjh]lh 1Zd _ bkdmkklI\_

h[ _ki_q_gby [ebae_"Zsbo [Zevg_heh]bq_kdbo e_q_[gbp ]Jjyavx gZ
k[hjz dhebqg_kl\h pbkl Zjl _fbb h~”gzZdh hgb h[ez”Zx] g_\ukhdb
0ZjZdl_jbKbbd& k\lyab k wlbf ey memqr_gby wlbo izZjzZf_Ijh\ f
Ki_pbzZevgmx h[jZ[hldm pbkl ih”\_jlgmlv bo ijhp_kkbg]lm |I_f kZfu
wnn_dlb\ghklv \ude_\Z gZmieb_\ ba ybp H”gZdh kh\_jr_ggh h
"hihegbl_evguo \] bf fggujdZevguo azZljzl

HjlZgbazZpby jZpbhgZevgbbkhrhfpughbb \ _kl_kI\_gguo ijbjh’
khe_guo ha_jZo Djufz qlh ihlj_[m_I ijh\_~ _gb_ khhI\_Ikl\mxsbo
jZaebqgguo jZk jZqdZ hij_~_e_gb_ _]h ijhmdpbhggbd b<dwjhH\uo
kemgzZ_ h[yazZl_e_g fhgblhjbg] _]h “bag_ggh]h pbdeZz 2972
]Jbrjh[bheh]bg_kdbo b ]b”jhobfbgq_kdbo mkeh\bc _]h “bag_"_yl_
jZajzZ[hldb j_lezf_glzZz \ueh\Z b _]h ghjfZevgh]h \hkijhba\h”kl\zZ \ 7

JZajZ[hldZ b hjl]ZzgbazZpby j_]mebjm_fuo @4l kilbe \gaonhpgf jZc
DjufZz k p_evx ihemq_gby \ukhdhdZq_klI\_gghc ijhmdpbb Zjl_fbb
"ey ehdZevguo ju[h\h?rg_kdboepZajzdhlldlwmgheh]bc ijhba\h”~kI\Z p_g
\ s kI\ ba gg azZf _gbfuo "bjguo dbkehl dezZkk hf_]z \blZfbgh\
[bheh]bg_kdb Zdlb\guo kh_~bg_gbc dhlhju_ fh]lml Julv ijbf_
nZjfZzdheh]lbb dhkf_lheh]bb 2b_lheh]bb \ khklzZ\_ dhjfh\uo ~h[Z
k _evkdhohayckl\ hlgwe Wh\jZkl _gbc

Hjl]ZgbazZpby Zjl _fb_\uo ohayckl\ gZ [jhkh\uo a_feyo khehgr
Ba\_klgh qlh \ k_\_jghc gqZklb DjufZz gZoh”ylky h[rbjgu_ | _jjblhjt
k _evkdhohayckl\_ggh]h bkihevah\zZgby \ke_ "kl\b_ \u#&hodh]hjmZkh:e
jZajzZ[hld g¥padguo wnn_dlb\lgdb _\uo ohayckl\ b ijb hkms_kl\e_gbl
fhjkdhc \h~u wlb a_feb fh]lml [ulv aZgylu mijzZ\ey_ fufb Zjl_fb_\u
ithemq_gby ijh*mdpbb b __ bkihevah\Zgby kf \ur_



Hjl]ZgbazZpby ijhba\hYki\ZgzZZjhkgh\_ bkdexqgbl_evgh bkihe
wdheh]bq_kdbo ijbgpbih\ ijbgkliz\&y ftey gbhlggh*"h\Zl_evkdbo
h[jZah\Zl_evguo b ijhk\_Ibl_evkdbidhk s gby fh | [ulv ijble_dZI_e
"ey Imjbklh\ ijh\_~ _gby ihe_\hc ijZdlbdb &kém” rdhevigbih\ IkI\mxs|
[bheh]bg_kdbo b ]_heh]bg_kdbo ki_pbZevghkl_c¢c ih~]hlh\db d\Ze
dz~jh\ "ey jZ[hlu \ mijZ\ey_fuo ]bi_jl]Zebgguokibkayklkho v [lmo"_
NZevg_crjZm\blbx b kh\_jr_gkl\h\Zgbx Mgblu\Zy Ru#éhdbdcmBglguf
ijh[e_fzf [bheh]bb b wdheh]bb khe_guo ha_j kh klhjhgu fbjh\h]h ¢
i_jki_dIb\_ \hafh gh ijh\_~_gb_ kh\f_klguo gZmqguo jZ[hl
bkke_"~h\zZl_eyfb Z IZzd _ kbfihabmfh\ b dhgn_j _gpbc \ZD¢yfkh Djh
g_khfg_gguc bgl_j_k ~"Zevg_crb_mbpkdZedigubgtkyhckl\ @Zjlevbb k
\u”_e_gby |[bheh]bqgq_kdb Zdlb\guo \_s_kI\ "ey p_e_c¢c nZzZjfzd
hilbfbazpbb iblzgby qgq_eh\_dzZz b “b\hlguo |Ijb wlhf ke_"m_1I
"bag_gguc pble_pzdby qbke_gghklb jZzgqdzZ k |I_f qlh[u hij_~_eblv
\ueh\ b ihemqgblv pbklu \ukhdh]h dzqg_klI\z

Rbjhdbc ki_dlj ijh[e_f \dexgZxsbo ijh\_~ gb_ gZmqguo
hjl]ZzgbazZpbx jZpbhgZevghc ~“h[ugb Zjl_fbb \ _kl_kI\_ggugbkhe_ gt
j_]Imebjm_fuo Zjl_fb_\uo ohayckl\ jZajZ[hldm | _ogheh]bc ihemq._
bkihevam_fuo \ jZaebqguo hljZzkeyo gZjh”gh]h ohayckI\Z \ khqg
h[jZzah\Zl _evguo b ijkdbébbzZNZg ijbal\Zggwadhbhglydgyv kdmx dmevl
gZke gby yley Iky \Z'guf b ZdimZevguf ey jZa\blby wdhghfbdb D

Dhfie_dk wlbo f_jhijbylbc ihalhebl gzZb[he__ ihegh b jZpbhg
j_kmjku khe_guo ha_j kihEbh[klbh\ZIZd\Z[bhl_ogWhdedxdpcglb  bo \
ohayckl\_ggmx bgnjZkjimdbhmzm k p_evx jZpbhgZevgh]lh bkih
[bheh]bg_kdbo j_kmjkh\ khe_guo \h*h_fh\ b bgl_]jZpbb wlh]h \b"Z
kbkl_fm Zd\ZdmevIimju

Ebl_jZImjz

=melR\$ Wdhpb” djufkdbo khe _guo ha_j < L_hj_Ibg_kdb
Zki_dlu \hkklZgh\e_gby \gmlj_ggbol \hANhmih\ KzZgldl

<hjhgh\ I F 1_jki_dIb\u b [bhl_ogbdZ bkihevah\zZgby ZjI
ju[h\h”~kI\_ Db_\ GZmdh\zZz MNmfdZz

Jm~rg_\Z B B :jl_fby i_jki_dlb\u bkihevah\Zgby \ gZjh
Db_\ GZmdh\zZ "mfdz k

Rmlh\ X B <h”u Djufz Kbfn_jhihev KkZ\jby

6RUJHORRYVY 3 7KH XVH RI $UWHPLD LQ DTXDFXOV
"HWWHUHQ 8QLYHWV® 3UHVV



M>D
;BHL?OGBQ?KDB? GHJF:LB<U DMEVLB<BJH<:GBY =B=:GLKDH
IJ?KGH<H>GHC DJ?<?LDB < MKEH<BYO JHKKBB
Dh\Zzg_\Z G 1 @KXbg :
N_~ _jZevgh_ Jhkm~”ZjkI\_ggh_ [x*"_lgh_ gZmqgh_ mqj_""_gb_ ©c<
bkke_"~h\Zl_evkdbc bgklbIml ju[gh]h ohayckI\Z b hd_Zgh]jZznbb?& N
ih ju[heh\kQIDNROLQDN#PDLO UX

%,27(&+12/2%,&%$/ 67$1'$5'6 )25 &8/7,9$7,21 2) *,$17
)5(6+:$7(5 35%:1 ,1 5866,%
.RYDFKHYD 1 3 =KLJLQ $ 9

J_axf_Djzldh baeh bgthjby b kh\j_f _ggh_ khklhygb_  Zd\Z
]b]Zglkdhc ij_kgh\hAghc dj_\_Idb [bheh]bq_kdZy o0Zjzdl_jbklbd
dmevib\bjh\Zgby Ijtibh? _ggbg_kdb_ ghjfZIb\u iheghpbdeh\h]h \v
dj \_Idb \ mkeh\byo Jhkkbb

Dexq_\u_ kehbZZglkdZy ij_kgh\hA"gZyOBFVREBDFKLXP URVH
In\Zjgh_ \ujZsb\Zgb_ [bhl_ogbg_kdb_ ghjfZIb\u

6XPPD®WULHI KLVWRU\ DQG FXUUHQW VWDWH RI JLDQW IU
FKDUDFWHULVWLFYVY DQG ELRWHFKQ®%WERWH FKXOROLRYIDW DR QV /U
F\FOH FXOWLYDWLRQ RI VKULPS LQ 5XVVLD DUH SUHVHQWHG

.H\ ZRUGQVDQW IUHVKZDWHU SUDZQ ODFUREUDFKLXP
ELRWHFKQRORJLFDO VWDQGDUGYV

<ujZsb\zgb_ jZdhh[jZaguo \ mkeh\byo 2zZd\Zdmevimju KkjZ\¢
gZijz\e_gb_ gh m _]h"m gZ Zd\ZdmevIimjm ijboh”behkyv \k.
ijhba\h?klyZdhh[jZaguo dhlhju_ jzZkij_~_eyebkv f_""m khehgh\ZIh
ij_kghc feg |hgg beb b fhjkdhc \h”*hc feg lhgc
wlhf kj_~g_]Jh~h\u_ |_fiu jhklZ ijhba\h?kI\Z jZdhh[jZaguo \ ihke_*
ihqglb Il _  hi_j_"Zeb I_fiu ij_"~u"ms_]h Xhkyhlygblbyfbjh\h]h
ju[heh\kI\Z b Zd\Zdme@mju
H~rgbf ba gZb[he__ jZkijhkljZg_gguo \ fbj_ h[t_dlh\ di
jZdhh[jZaguo y\ey_ |ky ]Jb]ZglkdZy ij_kgobPYRE UDEKLIXYE URVHC
dhlhjzyey |ky \ukhdhp_gguf ~_ebdzZl_kguf ijhmdlhf Fykh __ Db
p_gghkdkh”_j bl ~h e_J]dh mk\hy_fh]lh [_edZ Z iZgpbjb rbjhdr
f_ "bpbg_ Dmevib\bjh\Zgb_ ij_kgh\h”guo dg¢_J}hMZzd gihgZhih\ \_dz
kljZgZohXxlhklhgghc :abb Hkgh\ghc ij_"ihkuedhc dmevib\bjh\Zgby
ijbjh~rguo azZiZzkh\ ey m~h\e_I\hj_gby g_ij_julgh jZklms_]h kijhkZ
meh\h\ hif_qgq_g j_adbc jhkl fbjh\hDh Uph\VWid h2 HKRAZflb Zd\ZdmevIimju



lukl \ ] ~h luk |\ ] Ijb wlhf \ ihke_"~gb_ e_| p
jugdZ gZ ijh*mdpbx ba dj_\_Ihd hklzZxlky klZ[bevgh \ukhdbfb

>ey Jhkkbb ]b]ZglkdZy ij_kgh\hdgld¥ dphhbbdic b *hklZlhggh ¢
h[t_dl Zd\ZdmevIimju gZqgZedhjhhjdea_ ~_gby dhlhjh]h hlghkblky d
] ] >Dh\zq_\Z Kfbjgh\ KIl_izZgh\ Dh\zq_\z @blbg Dh\.
" @

Ih wdki_jlghc hp_gd_ h[sbc h[t_f ijhba\h?kI\Z ]b]Zglkdhc ij_k
\ Jhkkbb ihdZ kjzZ\gbl _bedvdhhgb\gébjh\hggh khklZzdggy\ IJh* H”rgZdh
kh\j_f_gguo mkeh\byo hlf_gqZ_|ky agzZqbl_evguc jhkl bgl_j _kZ
jZa\blbx wlh]lh gZijz\e_gby Zd\ZdmevIimju bf_y \ \b m ZdlmZevg
ibs_\hc ijh~mdpbb \ gZr_c kljzZg_

?klkI\_gguc Zj_Ze \b”"Z ho\Zlu\Z_khklljZgghc]habb hl Bg”bb
Dblzy Z 1zd _ hkljh\Z Hd_Zgbb b K_\_jgmx :\kljZebx Djhf_ ITh]lh v
hkgh\guo h[t_dlh\ \ Zd\ZdmevIimj_ ij_kgh\h~guo jZdhh[jZaguo rbj
\klj_gzZ _lke_[hqg_f \ kljZzgZzo ih \k_fm fbjm [Ijh~he bl_evghklv "t
ij_kgh\h~ghc dj #A_Iddh”*Z >5DR @ @badgkhkdhbl plbadeq_luj_o
i_jbh”~h\ wf[jbhgZevgh]h ebqgbghggh]h ahwzZ x\_gbevgh]h b ihe
"ey ghjfZevga\lblhy ebgbgdb wlh]h \b”"Z g_h[oh”bfZ khehgh\ZIZy \I

A
M dj_\_I®bURVHQEHWILLjZ g iheh\hc ~bfhjnbaf KzZfpu dzd

dimig__ kZfhd ijbf_jgh \ jZazZz b fh]lml ~hklb]Zlv ff hl dh
\_jrbgu |_evkhgfZkku ] FZdkbfZevgu_ ihdZaZl_eb "ey KkZftl
fZzdkbfZevgZy "ebgZz ff Z fZkkZ |_eZ ] Dj_\_IdZ ~hklb]Z_

\hajzkl_f_kyp_\
HilbfZevghc ~ey jZzafgh _gby iblZzgby b jhklZ ]b]lZglkdhc ij_k
yley |ky IjZiilmjZ \h~uf& 1jb fK hgz i_j_klz_ 1 iblzlvky Z | _fi_jZ
f& y\eyxlky e _IZevgufb WIh g_ iha\hey | hkms_kl\eylv abfh\d
\h~"h_fZo Jhkkbb b iheghklvx bkdexqzZ_| [_kdhgljhevgh_ _]h jZkk_e
< KKKJ \i_j\u_ ]b]lZjglkgZWww™rgZy dj_\_IdzZ ad\]|legzijhr_"r_]h
\_dZ ba Yihgbb \ =jmabx gZ [Zam X]GBJH b ;_ehjmkkbx gZ [Zam
KKJ ; _ehjmkkdb_ mg_gu_ ijh\_eb fgh]lhe Igbc rbjhdbc djm] bkke
\hkijhba\h?*klI\m b \ujZsb\djgbx labht mkeh\by®habZhbfZey ;_j_ah\kdl
=JWK \ kzZ*"dZo ijm~Zo b [Zkk_cgZo gZ |_ieuo \h~"Zo >:e_ogh\b
Of e \Z b 7j b "j @ < ~Zevg_cr_f \ Jhkkbb bkoh”gh_
i_j\hgZgZevgh nhjfbjh\Zehtkdr ma&Z\djalglguo ba <v_lgzfZz
I _j\u_ hiulu ih ihemqg_gbx Ih\Zjghc dj_\_Idb \ mklZgh\dZ:
\h~hbkihevah\Zgb_f MA< ijh\_"* gu khljm~gbdzZfb <GBBIJO \ |
@ lha”g__ \ mkeh\byo Zd\ZjbZevgh]h dhfie_dkZ g&MA<GO |
>Dh\Zq_\Z @ [ueZ ihemqg_gZ i_j\Zy ijhfure_ggZy iZjlby ih”jh
luk rl  "~ey ihke_"mxs_]h Ih\Zjgh]h \ujZsb\Zgby \ ijm~Zo :kljZoZg!



Oheh”gu_ debfzZlbgq_kdb_ mkeh\by Jhkkbb |Ij_[mx] h[yazZl_
azfdgmluo kbBbkly fkh”~_j Zgby ijhba\h”bl_e_c ]b]JZglkdhc ij_kgh\h”"
abfg__ \j_fy ijh\_~ gby g_j klZ bgdm[Zpbb b \ujZsb\Zgby ebqgbgc
\h~_ Dmevlb\bjh\Zgb_ x\_gbevguo hkh[_c ~h Ih\Zjgh]h jzZaf_jzZ \
hkms_kl\eylvky htkdh\guf gZijz\e_gbyf

X\ hldjuluo ijm~"Zo x guo h[eZkl_c Jhkkbb \ _kl_kI\_gguo
mkeh\byo

X\ [Zkk_cgZo k aZzfdgmluf pbdehf \h*hbkihevah\Zgby

X\ ijm~"Zo kzZz~dZo b [Zkk_cgZo gZ |_ieuo \h~Zo wg_j]_Ibqg_kd

< Jhkkbb \ gzZklhysbc fhf_gl hkgh\guf ij_iylklI\b_f "~ey jZkrb
dmevib\bjh\Zgbx dj_\_Idb y\ey_I|ky g_ kebrdhf [eZ]hijbylgu_ deb
keh ghklv hk\h_gby b Ijm~h_fdhklv [bhl_ogbdb ihemqg_gby "bag.
fZl_jbZezZ gZ gdaeklz"byo hglh]_g_azZ \ ijhfure_gguo fZkrlZ[Zo
\ujZsb\zgb_ dj_\_Ihd \ gZr_c kljZzg_ ij_"iheZ]Z_| h~ghe_Ilg__ «
lh\Zjgu_ ozZjzdl_jbklbdb g_ ~“hklb]zxl fZzdkbfZevguo \_ebqgbg Z h]]
"ey kzZfph\ hdheh ff fZKkzZ Yey kzfhfd fzkkzZ hl ]

Blh]b kh[kI\_gguo bkke_"h\Zgbc b ZgZeba ebl_jZImjg
dmevib\bjh\Zgbx ]b]lZglkdhc 1ij_kgh\h”~ghkehdjpWwo [dbhiklahbebeb
knhjfmebjh\Zlv [bhl_ogbqg_kdb_ ghjfZlb\u >Dh\Zqgb \Z] @b]b@ ;F
ij_"klZz\e_ggu_ \ IZ[ebp_

LZ[ebpZ ;bhl_ogbq_kdbujgsjfZahby dj ODFHUREUDFKLXP URVHQE

?7 bgbpz AgZq_gh_
< lhdZaZl _ev baf j gby ihdzZaZzZl |ey
ljhba\h~bl_eb wf[jbhgu

< k kZfhd "
KZfph) ] "

Khhighr gb_iheh\ kZfpu kZfdb

lehlghkiv ihkZAdb T "

JZ[hqZy ieh~h\blhklv kZfhd|ih bdjk rl
H{t_f _fdhki_c [Zkk_cgu epldb

I+

Zd\Zjbmfu

<h”hh[f ¢ jZa gqZk

L fi_jZImjZ \h”™u K

Hk\_ s _gghklv ed +
Nhihj "bf k\ | 1 fghlZz qZk

GhjfZ dhjfe_gby ijhba\h”?bl_|le_dl \_kZ \ kmldb
ljh~ "he bl_evghklv wf[jbhgZevgh]

L ohaz kmidb
<u b\Z_ fhklv wf[jbhgh\
<u b\zZ fhklv kZfhd

I+

I+

Ebgbgdb
| lehlghklv ihkZ~db ebgbghd | rl e




ljh~he  gb_1Z[ebpu

H[t f fdhklb

f

ljh~he bl _evghklv ebgbghqg

h1h i Kjh hd\Z

Ghjfz dhjfe_gby

O

gZmiebb Zjl_fbb ybggzy kf_|kv

KlZ by

kKlZ~hy ri ebq fllebq
klZz~"by, 9

KIZN®y49,,,

klz"hy ihklebgbgdb
QZklhlzZz dhjfe _gby jZa kmldb
L fi_ jZIlmjZ \h”™u K
Khe ghklv A
Hk\_ s _gghklv ed +
Nhlhj "bf k\ | 1 fghlZz qZKk
M~ evguc jZkoh”™ \h”u e gZk r
<u b\zZ_ fhklv

Ihklebgbgdhb

ljh~rhe bl_evghklv Zz~Zilb\gh|]h 7k
iZkij kg _gby \h~u d
lehlghklv ihkz~db

y g_"_ey

y g_"_ey rif

y g_"_ey
ihke kmlhd ~h kmlhd
H[t f fdhklb f +
_Ijh_"he bl _evghklv |hke_ebqbghqgkhr]1r|1db
I_jbh"Z
Ghjfz dhjfe_gby

y g_"_ey hl \_kz \ kmldb
y g_"_ey

y g_"_ey
ihke kmlhd ~h kmlhd
QZklhlzZz dhjfe_gby jZa kmldb
L _ fi_jZImjZ \h”u K
Hk\_ s _gghklv ed +
Nhlhj "bf k\ | 1 fghlZz qZKk
M~ evguc jZkoh”™ \h”u e qZk gZ rl
<u b\zZ_fhklv

kmlhd ihke_ f_IZfhjnhaz

kmlhd ihke f _IZfhjnhaZz

<ujZsb\Zgb_~h Ih\Zjgh]h jZzaf jZ \ [Zkk_cgZ
lehlghklv ihk4"@abkm[kljzlz (f +
K km[kljZIhf
JzZaf_j _fdhklilt_f f +
]Jem[bgZ f

ljh~"he bl _evghklv \ujZsb\Zgby kmldb
Ghjfz dhjfe_gby

iu[guc nZjr dhf[bdhjf hi\_kZ\ kmldb
QZklhlZz dhjfe _gby jZa kmldb
L _fi_jZIlmjz \h”u K




ljh~he  gb_1Z[ebpu

Hk\_ s _gghklv ed +
Nhihj "bf k\ I 1 fghlZz qZKk

<h”hh[f ¢ h[t f qZk

< _k Ih\Zjghc dj_\_Idb ]

<u b\zZ_ fhklv

<uoh”™ ijhmdpbb ] f +

<ujZsb\zZgb_ "~h Ih\Zjghlh jZaf jZ \ ijm”"Zo
lehlghklv ihkz~db
[ _ a dhjfe_gby b mdjulbjc luk rl ]Z

[ a dhjfe_gby k mdjulbhyfb

lehsZ”v ijm"Z 1Z
=em[bgZ ijm~Z f
ljh~he bl evghklv \ujZsb\Zgby kmi
L fi_jZImjZ \h”™u K
<u b\zZ fhklv
<_k Ih\Zjghc dj_\_1db ]
<uoh” ijh~"mdpbb

[_a dhjfe_gby b mdjulblc d] 1z

[ _a dhjfe _gby k mdjulbyfb

< gZklhys__ \j _fy ihke_"~gb_ dhe_[Zgby nbgZgkh\uo jugdh\
klhbfhklb j ZebaZpbb ihgmodpfhle ijb wlhf wdkiemZlZpbhggu_
\ujZsb\zZgby dj_\ _Ihd \ujhkeb agZqgbl_evgh f_gvr_ \ hkgh\ghf aZz
bfihjlguo ki_pbzZebabjh\Zgguo dhf[bdhjfh\ b fhjkdhc kheb Hiul
n_jf_jkdbo ohayckl\ :kljZoZgkdhc \E[dZkgjbh ihdhallhggZgbb e_Ig_]h
\ujZsb\zZgby hilh\Zy p_gZ j_ZebaZpbb dj_\_Ihd dhe_[igeEkv \agf_"
dbeh]jzff ijb ijZzdlbg_kdb g _h]jZgbqg_gghf kDjinfkm ghdgudy¥lbdpx > hfn

lbeyiby« @ qlh ihalhebeh ijf iijjokbfizbley d ijh_dIbjh\Zgb
ki_pbZebabjh\Zggh]h mqzkldZ ih \ujZsb\Zgbx jzdhh[jZaguo ijhba\l
\ ThA

;_amkeh\gh wdhghfbg_kdb_ ihdZazl_eb fhiml dhe_[ZIvky \ aZ
mkeh\bc wdkiemzZlZpbb ohayckl\Z dhdtkxgdighjru gbgdighrdZdpbb [Z
\_ebgbgu jZaebqgguo klIzl_c¢c azZljzl ihwlhfm \uiheg_gb_ ih~h[guo
hkms_ kl\eylv bg”b\b"mzZevgh ”"ey dZ *h]lh jzZajzZ[Zlu\Z_fh]lh ijh _«
ijb\_~ ggu_ gzZfb ~Zggu_ fh]lml kem'blv hjb_glbjhf[ohépfupbgyl
[bhl_ogbq_kdbo b mijz\e _gq_kdbo j_r_ghbc

Ebl_jZImjZz
:e_ogh\bg : < Ob'gyd X = Dme_r < N Iljh*mdpbhggu
ij_kgh\h~guo dj_\ _Ihd ijb \ujZsb\Zgbb \ kZ*"dZo gZ k[jhkghc \h"_
L a “hdez”~h\ K
@b]lbg : < Dh\zZq_\zZ G | E [ " \VJH =b]JZglkdZy ij_k
dZd h[t_dl bg”"mkljbZevghc Zd\Zdmevimju ljb[j_"gh_ ju[heh\]



'gZeblbg_kdZy b j_n_jZlb\gZy bgnhjfZpby <uGBWJO

Dbk_e_\ : X \BeykXh NbezZlh\ < B ;h]*"Zgh\Zz E : L_o
\ujZsb\Zgby ]b]lJzZglkdhc ij_kgh\hOfhFRUKEUDEBKLXP \ URMBA @QHE\IH U JK L
azfdgmluf pbdehf \h*hh[_ki_q_gby F <&BBIJO

Dh\Zg_\Z G I Kihkh[ \ujZsb\Zgby ihkzZ"hqgh]hgftzd _jbZe

dji_\_Idb 1Zl_gl JN « tJhkkhxee <

Dh\zZq_\zZ G | @b]lbg : < ;hjbkh\ J J Djyoh\Z G < E_|
Qm~bg : < ;bheh]by b dmevib\bjh\Zgb_ ]b]Zglkdh@Dik Uiy UD'EgIK t Xc
URVHQEHWDQL *F <GBJH k

Dh\zq_\zZ G | Kfbjgh\ ; | Kl_iZzgh\ > G 0DZd) RIbU DeRXKglbXy
URVHQEHWDQ \ujZs _gguo \ azZfdgmlhc kbkl_f_ \h~hkgZ[ _gby

K_j d\ZdmewWmjZ K =
Dhfm qg_JjgZy bdjz dhimbeyiby

KWW3ZILVKQRRRABANG QHZV

Khklhygb_ fbjh\h]h ju[heh\kI\Z b Zd\ddmEvIgliyu[heh\kl\Z
b Zd\Zdmevimju INhAh\hevklI\_ggZy b k_evkdhohayckl\_ggZy
H[t_~bg_gguocGlhdb KWWS Z7Z7Z IDR RUJ ILVKHU\ VRILD HQ

Of _e_\Z G G =b]bgyd X = Dme_r < N Ilj_kgh\h?*gu_
:ljhijhfbanzl k
Of _ e \z G G Dme_r < N e_ogh\bqg : <Wd h=eth]]dogyy d

ij_ kgh\h~rguo dj_\_Ihd®Rlzdhdkgzydz + Kk
5DR 5 0 6WXGLHV MRQ O\DKH EEBDRKL X P HURD € Q RH WK H
+RRJKO\ HVYWXDU\ ZLWK QRWHV RQ LWV ILVKSIR® FURF 1DW
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HP?GD: WNN?DLB<GHKLB ;BHF?EBHJ:LB<GUO F?JHIJBYLBC ¢
IJBF?J? KBKL?FU HA?J
Dhklhmkh\ < =
JMI ©BgklbIml ju[gh]h ohayckl\zZ2 JjMdI® G Zkddpghp_glj] G:G ;_eZjmk
"b\hlgh\h”klEm O @ MUEM
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J_axf JZkkfhlj_g kmffZjguc wnn_dl hl ju[h\h”guo f_jhijbylbc
hiblzgby b khklhygb_ bolbhnZmgu ~\mo khh[sZxsboky ha_j H
aZjule_gby jZklbl_evghy”~gufb b obsgufb ju[Zfb IhdZazZgh qlh
ZfmjzZ gZ i_j\bgqgh_ a\_ghz&hhkiy\Wd\dzf \ wdhkbkl_f_\ p_ehf \ I
nhjfbjh\Zgbx gh\uo mkeh\bc ey gZ]lmezZ ju[ WIh Z 1zd _ \k_e_
dhebqg_klI\Z smdb ijb\_eh d baf_g_gbx Ijhnbg_kdh]h b ju[hoha
\h~h_fh\ < _ebgbgu ijhfukeh\uo aZikKkmhkhjulipgdapebkv gh \hajhl
dZq_klI\_ggZy agZqbfhklv AZju[e_gb_ g_ "Zeh kms_kI\_ggh]h ijbj
ih\ukbeh j_glZ[_evghklv \_~ gby ju[heh\gh]h ohayckl\Z [_a dZj”
kKljmdImju ju[heh\klI\Z

Dexq_\u_ kemMm&Z jh wdHhHKbklbolbhnZmgz iZkl[bsgh_ ju[h\h:
wdhghfbgq_kdZy wnn_dlb\ghklv

6XPPHBUHVHQWY D VXPPDU\ RI WKH HIIHFW Rl VWRFNL
FRPSRVLWLRQ RI ILVK IDXQD RI WZR DGMDFHQW ODNHV :F
KHUELYRURXV DQG F BVUIQ\L YARKBIRVQ WV IKLINUKEHWH RF® URSP DUIK B O H G
WRKLIWVHFRWYXWHP DV Q@OF QW& BOBUHDWERQGR W QRIZHH GRID IV K H
ILVKKLWDV ZHXMBERQ DGGLWLR QBIONBFR YWRWF RIKGI MWW 8 MDEV R
ZDWHU BRIGMKHWKIHY XD QWRWRHWYEYR O/MRFNGHFEMYHEDVHG
WKH TXDO LMY @L INAFRBHRAERID Q JQ RW BUWRIGHOAH IGF D QML VLIQ BU R B XIF VU |
EXMQFUHDS$H® | W\ BIELIVKIHAUN RID @D WKFRHXQW BKDDRG HFD® W RH VW U
ILVKLQJ

.H\ ZRUBNH HFRV\VWHP |LBIKVHX QD/KFHUAWXUHFRQRPLF |

[Zkl[bsgh_ ju[h\h”klI\h y\ey_ Iky h~gbf ba ~_ckl\_gguo f_Ih
wnn_dlb\ghklb \_"* _gby ju[heh\gh]h ohaycklI\Z gz _kl_klI\_gguo \h”
p_e_c dhlhju_ klzZ\yl ijb \u[hj_ gZijZz\e_gbc ju[h\h*kI\Z wnn_dlIl "I
dhj_ggmxhgkljmdpbx bf_xs_cky bolbhnZmgu eb[h g_j_a __ h[h]Z:
agZqbfufb \br"zZfb azZz kq_I k \hle_q_gby bf_xsboky j_kmjkh\ dhjfh



ha_j ;_eZjmkb Z[hjb]_gghc bolbhnZmghc gZb[he__ ihegh bkihevar
\ f_gvr_c klgh ahhiezgdlhgz Z j_a_j\ dhjfh\ ij_"klZ\e_g ij_bfms_k!
[bhfZzkkhc fZzdjhnblghc jZklbl_evghklb 1jZzdlbdzZz ihdzZzazez qlh ijb
ju[h\h~kI\Z [_a dzZj*bgzZevgh]l]h kgb _gby qgbke_gghklb Z[hjb]_g
j_amevlZlu "hkybijbxbkihevah\Zgbb jZklbl_evghy”~guo ju[

< gZklhys_c jZ[hl_ ZgZebabjm_Ilky wnn_dlb\ghklv ijbf_g_gby
ju[h\h~kI\Z bo \ha”_ckl\b_ gZ wdhkbkl_fm b ju[gh_ gZk_e _gb_ -
ljb ozjzdl_jbklbd_ wdhkbkl_f ha_j bkihg¥am)gdga RZghd ]] Z
lzd"_ fZl _jbZeu ij_"gbo e_| gZ[ex™ _gbc b ebl_jZImjgu_ bklhqghb
meh\h\ b khklhygby ju[guo j_kmjkh\ ijb\_~ gZ gZ hkgh\Zgbb Zg
dhgljhevguo meh\h\ ijhfukeh\hc klZIbklbdb bofz2l_ljbdg#[le\xA |rtec
:gZebabjm_fzy kbkl_fz ha_j ij_~klz\e_gzZ ~\mfy khh[sZxsbfbky i
\h~"h_fzZfphevrb _ 1Z b FZeu_ R\Zd&rlujZzkiheh _ggufb @ZikZ”"™ jh
;_eZjmkb \ j_]bhg_ ;_ehjmkkdh]h Ihha_jvR\Zdhld & _ |IRAZdrdu ;
b ~Ze__ \ j KljZzqzZz [Zkk_cg ;jRBzfdZdu jHA&iheh _gh gz |_jjblhj
gZpbhgZevgh]h iZzjdz ©GZjhgZgkdbc? b bkihevam_Ilky “ey hjl]Zg
ieZlgh]l]h ex[bl_evkdh]h eh\Z ha F R\Zdrlu h[tyle_gh ]Jb”jheh]bqg
hljZgbq_gb_f gz \_~ gb_ ex[hc ju[hohayckl\_gghc ~_yl evghklb
ju[h\h~rguo f_jhijbylbc ha_jzZz ozZjzdl_jbah\Zebkv dzd ha ; R\
w\ljhnguc azZjZklZxsbc \h~h_f ~h iehsZ”b azZjZklzZzgby aZgbfzZeb
oZjZ ™" _kwmeh"_y ha F R\Zcerda\h~guc aZjhkrbc w\ljhnguc \h"
ijbagzdzfb ~bkljhnbjh\Zzgby ]~_ [he__ iehszZ”"b azjzZklzZgby a
ieZ\Zxsbfb ebklvyfb[urdb b dm\rbgdzZz > @ Ju[gh_ gZk_e _gb_
ij_~klz\e_gh dhfie_dkhfggdidmjbp"h\ k\hckl\_gguo [hevrbgkl\m
;_ehjmkkdh]h Ihha_jvy Z 1Zd _ ohayckl\_ggh \Z gufb \k_e_gpZfb
ha ; R\Zdrlu jZg__ o0ZjzZdl_jbah\Zehkfadmgd\hehlVWaggh RAZdrlu
dzZjzk elng_\h_ > @ K ]\ ha; RZdrlu \ p_eyo jhklZ ju[hijh"mdIb)\
b ih\ur_gby ijb\e_dZIl_evghklb "ey ju[heh\h\ ex[bl_e_c ijhba\_"_
mljy dZzZjiz [_eh]lh Zfmjz i_kljh]h Iheklheh[bdZ <k _]h aZ mdZ
ihkzZ™ _gh luk ]Jh”~h\bdh\ b A\Mbé&bdd g¥mhmeb\Zxsboky ju[ [_a
mljy glh khklZ\beh wda ]Z ba gbo khklZ\beZ "hey [_e
smdb

M d dhgpm ] \uy\beb dZj*"bgZevgu_ baf_g _gby wdhet
ha j_  ih”~ \ha”_ckl\b_f jZklbl_evgHdgfgjwo jyhy\bebkv \ baf_g_
ljihnbg_kdh]lh kilZlmekZh ijzdlbg_kdb ij_\jZlbehkv \ ]bi_jljhnguc

ljhajZgghklv \h?u mf_gvrbezZkv k f ~h f Kh”_j Zgb_ oehjh
ithjy*hd b "hklb]Zeh fd] e < ha_j_ gZ[ex"2_lky_bmgh | wile@\gdl h X
bxg_ ] _1h [bhfZkkZ ~“hklb]eZz £] ef ZdeeblglhkhfeZ”*Zeb kbg.
a_e_gu_ \h”hjhkeb gZ "~hex dhlhjuo ijboh”behkv hl h[s.

nblhiezgdlhgZ b hl hls_c [bHijzZkigu \ > @Zpbh §lgiZiZ kkZ



nblhiezgdlhgz \ ] [ueZ \ukhdhc b khklZ\beZz “ fl e A
khdjzZlbezkv \ jzZzaz ijZzdlbg_kdb ~h ihykz " _kldhc gzZ~\h”"ghc jZ
\k_e _gpu ijhgbdeb b \ ha F R\Zdrlu ]*_ m _ \ 1112NZ pdpyg Z
fzdjhnblghc jZklbl_evghklb GZ nhg_ kgb  _gby kl_i_gb azjzklzgl
ijhajzqghklv b gZgZeb hlf_qZlvky ijbagZdb ©p\_I|_gby? \h”~u < gZ
R\Zdrlu 1zZd _ dzZd b \ ha ; R\Zdrlu gZ[ex™"Z_Ilky bgl_ZQ&gblNghZ jZa
gZ ijhly" _gbb \k_]h \_]_I1Zpbhggh]lh i_jbh~"Z Kji_"~g_\_]1_1Zpbhggg
nblhiezgdlhgz d ] \hajBEkeih \kjZ\g_gbx k jZggbf i_jbh~hf b k
fl e GZ nhg_ jZa\blby fbdjhnblguo dhfie_dkhébkms _kI\
ithdzZzazl_eb [bhfZkku dhjfh\h]hzatkhieggdlhlyz f] e \ ha ; R\Zdrlu
fl e\ ha F R\Zdlru k "hfbgbjmxs_c jhevx \_I\bklhmkuo jZdhh[]jZz
kKhhi\_IkI\_ggh ;bhfZkkz dhjfh\h]h ahh[_glhkzZ \ ha ;ZRvZdrlu gZ}t
jZa "h ]\fha F R\zdvlu jZaz ~h \]hfkgh\ghf az kq_I| \uiz”"_
nblhnbevguo nhjf AgZg_gb_ i_ehnbevguo nhjf g_ ij_I_ji_eh kms_
Hkgh\m ijhfukeh\hc bolbhfZkku \ ha ; R\Zdrlu jZg_"hkhklBleyeb
h[s_]h meh\Z b hdmgv ih habdgv RP\Addjlikv hfudgh\_gguc km
< ihke_"gb_ ]h”u hkgh\m meh\h\ hite?sewxkj*V'g \b"Z \ueh\Zz
\ ha ; R\Zdrlu b \ ha F R\Zdrlu b smdZz _bgh  AKtkhIklZkl
bolbhp_ghah\ h[hbo ha_j fh gh ozZjzdl_jbmagVizl\dfd kec s
H[sZy [bhfZkkZ ju[gh]lh klIzZz~Z \h~h_fh\ mf_&XEZWekkwhih ha
d] 1Z gZ dho_Jg@ "h d] 1Z \ gZklhys__ \RMZdrillu ka "k d] 1z
kKhhi\_IkI\_ggh az kq_Il i_j_kljhcdb bolbhp_ghaz \ klhjhgm [he_ _
b jhklZ "heb obsgbdh\ \ kljmdImj_ khh[s_kI\Z > @ H"*gZdh kh[ex
j_"bfz jul[heh\kI\Z gR\Zarly ihalhey_I| ih”A*_j b\Zlv fiKehf\hi]jn
\ueh\Z gZ mjh\g_ kj_"g_fghlhe_Ilg_]h ihjy~rdz lhgg \ 1h~ qlh fh
mklhcgbl\uc j_"bf wdkiZdl Aebbrkli\b_ ijh\_~_gguo ju[h\h~guo f_j
fh gh jzkkfzljb\zZlv baf_g_gb_ \ kljmdIimj_ b dzZq_kI\_gathd agzZq
dhlhju_ nZdlbg_kdb i_j_reb \ klZImk €b_svlhdoj_&aah | khdjZlbehl
dhebqg_klI\h ih]jm _gguo fZzdjhnblh\ jZg__ ihdjul\Zxsbo iehszZ”v h[h
itheghklvx M\_ebqg_gb_ ~hkImighklb ~gZ b jhkl ijh"mdpbb ahhieZ¢
mkélly “bagb ju[ b \ i _j\mx hqg_j "v "ey e_sZ JZpbhg e_sZ a
\hajzklz ij_"~klz\e_g ij_bfms_klI\_ggh deZ”hp_jguf ahhiezZgdlhghf
klZjrbo \hajzZkl®dy]dbf2 [_glhkhf LZdbf h[jZahf e_s azZgye \
wdheh]bq_kdbzigbgdlbh [_glhnzZ]Z ihkdhevdm kgb _gb_ ijh_dlb\gh
"gZ fZdjhnblghc jZklbl_evghklvx m\_ebgbeh “hkimighklv [_glhkZ ~
klhjhgu jhkl agZg_gby smdb ijb\_e d m\_ebqg_gbx __ jZpbhgZ h[.
\hajZklgufb hkhZkidkh\uo \bAh\ \ i_j\mx hq_j_"~v iehl\u qlh gZreh
g_dhlhjhf kgb _gbb h[s_c ju[hijh*~mdIb\ghklb gZ \_ebgbgm ijbjhkl
Khklhygb_ bolbhnzZmgu \h~h_fh\ h[fuqgh hp_gb\zZxl ih ihdzZzazl_eyf
dZg_kI\_ggh]h khkilh\fZ ieZg_ \ha”_ckl\b_ ju[hohayckl\_gghc "_y



ihke _“gbc i_jbh” fh gh jZkkfZljb\ZIv k iheh bl_evghc BaAlIjhgZl_e\
kgb _gby dZq_ki\Z ebgbehkv [bheh]bq_kdh_ jZaghh[jZab_ bolbhn.

kq_|I

julgh]h
ij_h[ezZ”"Zgby
ijhfukeh\uo \b”h\

\k_e_gp_\ b
ijb[j_"g@Zjhke_\uo nhijf
nhjfu

glh memqrbeh

fZehp_ggu_
ij_"klZ\e_gu ©p_ggufb? ohkragyddbfgbh \b"Zfb

ijhfukez

Hp _gdZ wdhghfbqg_kdhc

fb]]j&pYbx spdky

klZeb

\b~h\

kKljmdImj_
ij_h[ezZNAlhvmyiZjenngu_ b

bolbhp_gh
i_eZ]lbq_l

ijhfukeh\mx h[klZgh\dm b kgbabeh m”_evgl

Baf_gbezZkyv

ohayagqlgiguio
ih ha

\b~h\

wnn_dlb\ghklb

[h \

dZqbkhklggZyehagz \

?keb gZo dHg_phey p_gguo
; R\Zdrlu khklzZ\eyeZ \k_]h

ba gbaehl\Z b hdmgv

gZkyhys_ _

fh™

klhjhgm j_a

y
M e\ h\

| [ulv ijh\_~ g

ijh\_~

khihklZ\e _gby ~hoh”h\ hl ju[heh\ghc ~_yl_evghklb \ i_jbh~

i _jbh~ Ah

ha

: R\Zdrlu
j_dhf_g~h\zZgghf

j_ZebaZpbx

\_ebgbgu

1]

ju[heh\gZy
j_bf_
jZaebqgguo
ijhfukeh\uo meh\h\ az
ihke_

bgl _gkb\gh]h aZju[e_gby

1Z[e

Z lzd®

ihemg_gguc hl j_ZebaZpbb \ueh)\2kgglhc pula g\¥Z

ijh\_~_gbyghi[WbhjZlb\guo f_jhijbylbc \ khihklZ\bfuo p_
AN yl_evghklv azZzdexqzZ_Ilky \ \
b hkms_kl\le_gbb
iml_\hd\uyaah\ubo

_ N _gbb i
ieZlgh]h ex[bl_evkdh]h
]

ijb\_~_gu kh
i_jhh~ah bgl_gkb\ghlh aZjule_g

]

kmffZjguc kh

LZ[ebpZ<_ebqgbgu \ueh\Z b klhbfhklb meh\Z hl \_~ gby ijhfukeh\h
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Ihkdhevdm ijhfukeh\h_ ju[heh\kl\h \ gZklhys__ \j_fy \_~ml \ h[t
\ueh\Z p Z "h ] hkms_kl\eyeb [_a h]jZgbq_gby \ h[t_
jZkkgblzlv jZzkohrgmx qZklv g_ ij_"klzZ\ey_Iky \hafh guf Gh agZzy
ih Thr"zdZnbdkbjh\Zggmx \ lThg_\uo "mjgZeZo dhebqg_klI\h ijblhg_c
mqgZkl\mxsbo ju[heh\_pdbo [jb]z~ fh _f jzkkgblZlv meh\ gZ ijhfu



gZ h”gh ijblhg_gb_ g_\h~Z dhlihjuc fh _I kem blv ihdzZazl_
ju[heh\kI\Z Ihkdmévdmgu_ aZljZlu gz h~gh ijblhg_gb_ nzZdlbqg_k
fZeh khihklz\e_gb_ ~Zgghlh ihdzazZl_ey ih kjz\gb\z_fuf i_jbh
"hihegbl_evguf djbl_jb_f hp_gdb wnn_dlb\ghklb

< ex[bl_evkdhf ju[heh\kI\_ ih hlqg_Ilguf ~Zgguf iZzjdzZz az ihl
bf _xlky ~Zggu_ ih j_ZebaZpbb dhebqg_kl\m b klhbfhklb jZa
keh b\r_fky mq_Il_ \ueh\Z ih”*jZamf_\Z_|Iky qglh ju[heh\u bauf
kmlhggmx ghjfm d] g2t qgweh\KdihklzZz\e_gb_ dhebq_kI\Z j_ZebaZz)
ZgZebabjm_fuc ]] b \ ij_~r_kl\mxsbc i_jbh” ~h ijh\_~_gby f_jhi
aZjule_gbx 11 @ \ khihklZ\bfuo p_gZo fh'gh k~_eZlv \u\h
ijb\e_dzZl_evghklb ha_jzZ 7~ey mX[klbe gbbb "hoh”~ghklb hl ~Zggh
N yl_evghklb < qzZklghklb h[s__ qgbkeh j_Zebam_fuo iml_\hd
khihdmiguc ~hoh” hl bo j_ZebaZpbb m\_ebgbeky gZ [Z[e
ex[bl_evkdh]h \ueh\Z ihal\hey_ | k*_ezZlb\W\a\dZI|_cglhgjhkkdbijue h[_ki_
ij_"~_ \k_]lh azZjule_gb_f dzjihf ZzZfmjhf b smdhc qlh gZreh
j_ZebazZpbb [he__ ~hjh]bo gh b [he__ \u]l]h”guo "~helh\j_f ggu
lj_org_\guo ©\uoh”ghlh ~gy2 ih kjZ\g_gbx k jZah\ufb h~gh”g_\gu

LZ[ebp4dhdZaZl _eb j ZebazZpbb iml_\hd gZ ex[bl_evkdh_ ju[heh\klI\

=h~ Hp_ghqg | H[s_ < |Ihf gb Klhbfhk
h[t_f dhebqg_kI\h]h”Ah\ | jZah\ | \uoh”gl| ev]hlc| j_ZebaZpbb
\ueh\zZ dj_Zebah\Zgguo Ngy \ kj_~g _|f
iml_\hd r azZ ]h™ Jluk
jm|[
Ki_"g
Ki_"g.

Lzdbf h[jZahf ih j_amevlzlzf ijh\_~_ggut dhjhhjbylliblos
ke _"mxs_
klhbfhklv kh\hdmigh]h ijhfukeh\halZ nmreklzZz ™Mhaeb ©p_ggu
ohayckl\ aggghqgbfuo \b*"h\ m\_ebgbezZkv gz
azZljZlu gZ “h[ugm Jh~h\h]h h[t_fZ \ueh\Z ju[u kgbabebkv gZ
gZ nhg_ kgb _gby h[s_]h hhiffZg\gbhdZdhlhjh_ kgb _gb_ m
ijhfukeh\h_ mkbé&b_ gh wlh dhfi_gkbjm_Ilky jhklhf klhbfhklb ju[u
j_ZebaZpby h[s_]h gbkeZ iml_\hd gZ ieZlgh_ ju[heh\kI\h mf_
jZazZz glzbahklz ijb\e_dzZl_evghklb m\_ebqghbepdky [heey jrZjonb
]Jh~ h\uo iml_\hd \ j_amevlzZl_q_]h "hoh”ghklv \ khihklZ\bfuo p_g.
\ jZaZz



j_ZebazZpby f_jhijbylbc gZijZz\e_gguo gZ j_dhgkljmdpbx bolb
kihkh[kI\h\ZeZ jhklm wdhghfbq_kdhc wnn_deh\ghKhb ahayghkiwZu]

AZdexq_gbkha”_ckl\b_ ijh\_"~ _gguo fiudbhhhZgh\guo f_jhijbylbc
ijb\_eh d baf_g_gbx \ khklz\_ “hfbgbjmxsbo ijhfukeh\uo \b”~h\ k i_
klZIlmk ©e_s _\uo® Dzd ke_"kl\b_ baf_g_gby khklhygby wdhkb
baf _gbeky ju[hohayckI\_gguc klZImk \h~h_fh\ \ klhjhgm [he__
jZklbl_evghy”guo dZjih\uo ju[ \ ha ; R\Zdlu b ihke_"mxs__ bo ij
F R\Zdrlu ijb g_~hklZlhgghf bo ijhfukeh\uf batylb_f fh]eh ihkem
nZdlhjhfjioh”Z ba khklhygby keZ[hw\ljhnguo ha_j \ \ukhdhw\Ijh
j_adbf kgb _gb_f dhebqg_kI\Z ih]jm _ggwBg!l fgkiphgblh\azZjul[e_gb
gZ]lmeb\Zxsbfbky \b”r"Zfb k bkihevah\zZgb_f jZklbl_evghy”guo ju[ c
jhklm ijhfukeh\h]h \yakglgh \aZz kq_| g_"hklZlhggh]h mqg_1Z \ueh\Z e
Kihkh[kI\h\Zeh i_j kljhcd_ Z[hjb]_ggh]h bolbhp_ghaz \ ihevam a
\b~rh\ k baf_g gb_f ju[hohayckl\_ggh]lh klZImk&Zgbh~gbfh\kI\ ipgéh
azZjzZklz_fhklb gZ nhg_ hk@gbZggbh¥lbj \h~u g_ ijb\_eh d mom~r_gb:
gZlmeZ smdb Z j_amevlZl_ "~Zgguc \b" aZgye gbrm ~hfbgbjmxs
\ebygb_gZ kgb" _gb_ h[s_c ju[hijh~mdIb\ghklb Baf_g _gb_ h[s_c |
b gzZijz\e_gghklb ijh mdpbhggugfbjjhpZekhinkah\by “ey jhklZ gqbke_
e sZ dhlhjuc \ gZklhys_ _ \j fy aZgye "~\_ wdheh]bg_kdb_ gb
bolbhfzkku Ijh\_~_gb_ fupbhjgb\guo f_jhijbylbc g_ ijb\_eh d
h[t_fh\ \ueh\Z gh kihkh[klI\h\Zeh kljmdImjigthnmdZmguljhchievam jhk
klhbfhklb meh\Zz Dhebqg_klI\_ggh_ ij_h[ezaddhbfuohaycHl\_dggh
kKihkh[kI\h\Zeh jhklm ju[heh\gh]h ImjbafzZ gZ jZzkkfzljb\zZ Jfrulol ju[he
klhbfhklb meh\Z \ khihklZ\bfuo p_gZo ijb khojZg_dhbhkhdzaz
ju[heh\kI\Z kihkh[_g ih\urzZlv j_glZ[_evghklv \_~ gby ju[heh\g
dZj*bgZevgh]lh baf_g_gby kljmdImju ju[heh\kl\Z

Ebl_jZImjz
<eZkh\ ; | Ha_jZ ;_eZjmkb kijZ\hgqgbd FEgl <eRkhi >b Aj

k
Dhklhmkh\ < = Kipddh§Zevghlh ju[hohayckI\_ggh]lh bkih

\h~"h_fh\ ;_ezZjmkb ij_~mkfzZljb\ZxszZy hilbfZevgh_ ijhfure_ggh_
ju[heh\kI\h kijZ\hggh_ ihkh[b_ < = DhiAdbkkh¥_ hpk”"j @k

HklZi_gy : | Baf_g_gb_ wdhehblbqg\ kédhg¢ kpiezZrpp . R\Zdrli
b _]1h ijbgbgu : I HklIZi_gy L < @mdh\z >hdeLG:G6 ;_&Zjmkb

Dblz_\ K I Wdheh]lbg_kdb_ hkgh\u [bhijh~mdlb\ghklb
ijbjh~rguo ahg K | DFbIZGXmdZz k
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6XPPDUKHSHULPHQWDO VHOHFWLRQ ILVK EUHHSX\QJL DD P
5HVHDUFK ,QVWLWXWK HRUIWWEBRKZWYWE8WLQ WKH 'PLWURY GLVW
LQGXVWULDO PHWKRG IRU RIIVSULQJ REWDLQLQJ XVH RI VH
PRQLWRULQJ DOORZ WR REWDLNHWKEWOMRFWR Q3 FRDMWRKU R D @& LI

.H\ ZRUGNOHFWLRQ LQGXVWULDO PHWKRG IRU RIIVSU
LFKWK\RSDWKRORJLFDO PRQLWRULQJ

Hiulghk_e_dpbhggh_ ie_f_ggh_ ju[h\h”gh_ ohayckl\h ©Y,
ithrjza~_e_gb_f N=;GM O<k_jpXklmgkdbcbkke_"h\ZIl_evkdbc b
Ij_kgh\h~gh]lh ju[gh]h ohayckl\Z2 <GBBIJO jZkiheh  _ggh_ \ >f
Fhkdh\kdhc h[eZklb

Ju[h\h”*gh_ ohayckl\h [ueh hkgh\Zgh \ ] b iklgh ] vy
k_e _dpbhggh ie_f_gguf ohayckl\hf HKIO

l[jm~u Zkiheh” _gu gZ e_\hf b ijz\hf [_j_Im j_db Ydhlv H[sZy

khklz\ey | 1Z bgdm[Zpbhgguctp_ofdgsghkleixgbghd < gZklhy
\j_fy ~ey ihemqg_gby ju[hihkZ*"hqggh]h fzZl_jbzZez ijh\_~_gby wdk
ju[h\h”rguo ijhp bkkihévamxlky [he__ ijm~h\ jZaebqguo dZl_J]hjbc

Jbkmghdjm”~u HKIO ©Ydhlv?



< ohayckl\_ ihemqgzZx!l b \ujZsb\zZxl \ukhdhijh~mdlb\gu_ ihjh”u
]b[jbrgmx nhjfm lheklheh[bdZ [_euc o i_kljuc [_eh]dZjgkgd |]b[
smdm JZaebqguc ki_dlj iblzgby jZza\h~bfuo ju[ h[_ki_qgqb\Z | [he__
_klI_kI\_gghc dhjfh\hc [Zau \h~hzfh\ b ihalhey_ | ~hklb]Zlv

bgl _gkbnbdZpbb ohayckI\Z >Ih*"m[gZy b 7] @
Hkgh\ghc azZz~Zq_c ie_f_gghlayohlawceckkRiiq_gb_ ie_f_ggh]h fZI,
\ukhdbf ihl_gpbzZehf ijh~mdlib\ghklb HKIO ©Ydhlv2 kh”~_j bl ihjh

fhkdh\kdbc qg_rmcqgZluc fhkdh\kdbc jZa[jhkZgguc kj_"g_jmkl
[ZIl _jney&Zji fZjdbjh\Zgkc Ihlihfkl\h iAelmigl \k_o ihjh~guo Jjmii

Kjz\gbl_evgh \ukhdb_ j _amevlZlu ihdzZau\Z_I| ihjh~zZ fhkdh\
dzjiz jbkmghd dhlhju_ ozZjzdl_jbamxlky ih\ur_gghc "bag_kihlk
abfhklhcdhklvx *ey “Zgghc ju[h&hddhputh\dd kl\Z

Jbkmhd tFhkdh\kdbc g_rmcqZluc dZji

?° _]h~gidy *mdpby ie_f ggh]lh xtnkddkldZ 1Ihgg ju[hihkZ”hqggh]
fZl _jbzezZz k_]Jhe Ihd dzZjiz [_eh]lh ZfmjZ Ilheklheh[bdZ b k\ur
j_fhglghc ju[u ™Mmlg_oe_Idh\ Z I1zd _ ju[ klZjr_]lh \hajzklZz L
ijh*mdpbb j_Zebam_Iky gZ klZ*"bb hieh”~hl\hjzgghc bdju b ebgbghd

Fheh”v dzZjiZz ihemqgzZxl azZz\h~kdbf kihkh[hf \ bgdm[Zpbhgghf
g_ih"jhs_gghc ebgbgdhc \ukzZ thvqkllh\é _ggu_ \ujhklgu_ ijm/’
lhke_"h\zZl_evghklv ijhp_kkh\ \ujZsb\Zgby dZjiZ ijb\_~_gZ gZ jbkm

< i_jbh” \ujzZsb\zZgby dzZjiz gZ HKIO ©Ydhlva ijh\h”yl j_]mey
h[eh\u jZa \ A~ _dZ"m \h \j_fy dhlhjuo hij_~_eyxl ijbjhkl boll
iZjZablheh]bg_kdbc ZgZeba ju[u [Zdl_jbheh]bg_kdbc ZgZeba \h~"
hp_gdb wibahhlbg_kdhc kblmZpbb

< e _lgbc i_jbh~ \ujZsb\Zgby \ ] m k_]he_Ihd dZjiz \uy\e
kebab ijhkl_crb_ Ijboh”bg _eeu b ]_evibdpu_gidigd] kdhdu \dZ\bb
Bgl _gkb\ghklv bg\Zabb ih ijhkl_crbf khklzZ\eyez hl ~h iZjzZa

fodjhkdhiz “ey fhghl _g'hc wda ju[m dZ\dax ju[m



Kh” _j Zi =bihnbazZjgu_ b HI[hj iheh
ijhba\h”bl_ b khaj_\zZgb_ ijh mdlh\| —>
ijhba\h”bl_e _
Hk_f_g_ H[_kde_b\ Bgdm[Zpby|bd|] <ude_\ ebgbgh
- bdju g bdju g -
N\
AZjule _ Abfh\d .AZju[e_” J Zeba
\ujhklguo |«—| abfh\Zevguo ijfi~zo \Uihklguo ijm?hi ebgbghg
ijm~Ah\,, ,ihjyrdz
ihjyrdz
v AZjule_ Abfh\d
Abfhid | | gZ]mevguo ijm*h\ spth\zevguo ijmrzo
abfh\Zevguo
ijm~Zo ¢ ¢
J ZebaZpby | J Zeba
juflu julhihkZ~hgghlh
fZl_jbzez

Jbkmghd ogheh]bqg_kdbc ijhp_kk \ujZsb\Zgby dZjiZz gz HKIO

>ey [ZdIl_jbheh]bg_kdh]h ZgZebazZ bkihevah\Zeb iehlgu_
wjbljblz]zZj Wg~h l[jh[u \h~u hl[bjZeb gZ \ulhd_ \ ijm~Zo Fbdjh]
\h~u ihdZazZe qlh h[s__ fbdjh[gh_ gbkeh \ ij_~ eZo "himklb
ju[hohayckl\_gguofh\Wh”"h _ DH? fe b \ fbdjh[bhp_gha_ \ hk
ijbkmlkI\h\Zeb ZwjhfhgZ”u b [ZdI|_jbb Jjmiiu dbr_qghc iZehqgdb ;=I

ljb [Zdl_jbheh]bg_kdhf ZgzZeba_ ju[ [ueb ijh\_~_gu ihk_\u
hjlZzgh\ i _qg_gb b ihg_d gZ “bnn_j_ _opofmxgExdhkjlhtmc jZkIml ;=1
ZwjhfhgzZ”u < | _ Mg owmh]lh bgdm[bjh\Zgby \ I _jfhklzZl_ i Iljhfkl jZIm
[Zd]l _jbZevghc nehju g_ \uy\e_g

| j_~ abfh\dhc ijh\_~ gZ hp_gdZ nbabheh]bg_kdh]h khklhygh
ihdZzazl _eyf fhhplhica kZfuo eZ[bevguo IdZg_c \ hj]Zgbaf_



- ;=DI jZaeb:
twjhfhg: —_ [bhobfbg_ kdHh

/ ZdIb\ghkib
\ /

Jbkmghdlhkl fbdjhnehju \h~u gZ “"bnn_j_gpbjmxs_c kj_"_ W

= _fZlheh]bqg_kdbc ZgZeba \dexqZe hij_~_e_gb_ mjh\
nhihwe_ dljhdhehjbkdbjfofi_Ih~"hf dhebqg_kI\Z nwijb[jhjplgldhaf f_Ih~hf
dhgp_gljZpbb h[s_]h [_edz \ ku\hjhld_ djh\b gZ j_njZdlhf_
h[s_ijbgylufb \ bolbh]_fZlheh]bb f_Ih"Zfb >=heh\bgzZz JhfzZgh\Zz
hi[bjZzeb ba dZm~Zevgh]h IkZgZgByirnhhklh\h]h kl_[ey
Mjh\_gv ]_fhleh[bgZ m k_]lhe_lhd dzZjiz khklzZ\be ] & dheb
luk rl dhgp_gljZpby h[s_]h [_edZ ¥ ku\hjhld_ djh\b

Jbkmgh#Hij ~ e gb_ h[s_]h [_edZ \ ku\hjhid_ djh\b m k_]he_

< e _lg_c i_jbh” \ujZsb\Zgby m ~“\moe_Ihd b |j_oe_Ihd dZjiZ
wdlhizZjZablu _"bgbggu_ fhgh]_g_b NZdlbeh]bjmku l[jboh”~bg
wgrhizZjzZadpluklh”~u dzZ\bb lh ijh\_~ _gguf [Zdl_jbheh]bg_kdbf ZgZ
dzZjiz \ ihk_\&ogb b ihqdb jhkl [Zdl_jbZevghc nehju g_ \uy\e g

GZ ohayckl\_ jzZajz[hlzg dhfie_dkzgblEZjduwaZjgh jhijbylbc
k\h_\j_f_ggh_ ijh\_~_gb_ dhlhjuo iha\hey_1| ba[_"Zlv \kiur_d aZ[he



HKIO ©Ydhlv2® y\ey |ky iheghkbkl_fguf ohaycklphfhlkflj_oe._
aZ\h~kdhc f_Ih~ ithemqg_gby ithlhfkl\Z bkihevaite\Zfglyguok _e_
ijhba\h~bl_e_c¢c b j_]meyjguc bolbhiZlheh]bg_kdbc fhgblhjbg] i
ju[hihkZ"hqguc fZl_jbZe b Ih\Zjgmx ijh*mdpbx \ukhdh]h dzZq_klI\Z

Ebl_jzImjz
=heh\bgZ G : ghlAEf G Nbabheh]by ju[ EZ[hjZlhjguc ij
G : =heh\bgZ G G JhfzZgh\Z Md_[ghheitkh{b_k

IhA""m[gZy : < DZIZkhgh\ <Y J_dm[jZlkdbc : < Db 7]
bkke_~h\Zgbc eZ[hjZlhjbb ]_g_Ibdb b k_e_dpbe fju[_<icBBIKIOhazghb
<hijhku ju[hemkI\Z+L < +k
KWWEQLLUSXDKWN RWP O
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N_~ _jZevgh_ ]J]hkm”ZjkI\_ggh_ [x~" _lgh_ mqj_""_gb_ ©ON_"_jZev
]_g_Ibg_kdbc p_glj ju[h\h~kl\Zz& N_~"_jZevgh_ Z] _glkl\h ih ju]
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J_axfN=;M ©ONK=PJ2 jZ[hlZ_I ih "\mf hkgh\guf gZijZ\e_gbyf k
"ey |h\Zjgh]lh ju[h\h”kI\Z b nhjfbjh\Zgb_ azZ\h~kdbo KklZ"» p_gg
ihAN_j"Zgby ijbjhrguo ihimeypbc < i_j\hf kemqzZ_ h[t_dIlhf y\ey_ Ik
\h \lhjhkt ezZz"h kdZyyiZzebeZy nhjfz Zjdlbq_kdh]h ]JhevpzZz J_amevl
yley_|ky ijhba\h”klI\h \ukhdhdzZq_kI\_ggh]h ihkZz*hggh]h fZI_jbZeZz

Dexq_\u_ kehXZhqgu_ klz"Zz jZ"m gZy nhj_ev Zjdlbqg_kd
ithkZz~"hqguc fZl_jbze

6XPPDUW%)*6 ZRUNV LQ WZR PWLYHDEHUBNGVPDOBRG JURZI
PDWHULDO IRU FRPPHUFLDO ILVK UHDULQJ DQG FUHDWLRQ
VXSSRUWLQJ QDWXUDO SRSXODWLRQV ,Q WKH ILUVW £DVH V
GZHOOLQJ IRBRDR) BWHERVLIFNH R1 /DGRJD

H\ ZRUBWRRGVWRFN UDLQERZ WURXW $UFWLF FKDU VH

N_ e jZevguc k_e ]Jdpbhlgghkdbc p_glj ju[h\h~kI\Z N=;M OI
jZkihez]lz_Iky \ ihk_ed_ Jhirz Ehfhghkh\kdh]h jZchgzZz E_gbg]jz”"
ju[h\h~kINZ \ wlhf f_kl_ hlghkblky]d dh]~Z a”_kv ihkljhbeb ki_pb
ijm~u “ey \ujZsb\Zgby jmqgv_\hc nhj_eb [|_j\u_ ihiuldb ijhfure_g
ju[u Jueb ij_"ijbgylu \ gZg4dkB”~h\ ijhreh]lh \_dzZ k kha"zZgb_f <k_
nhj_e_\hhhfgbdZz

Hkh[_ggh bgl_gkb\gh_ jZa\blb_ ju[h\h”~KkI\Z \ Jhir_ gZqZehkyv
[Za_ ju[ohaZ wdki_jbf_glZevghc klZgpbb =hkGBHJO A”_kv kha”z
f ITh~u ihemq_gby b bgdm[Zpbb bdju nhj_eb \ujZsb\Zgby b_ \ ijm
[Zkk_cgZo jzajzZ[Zlu\Zebkv j_p_ilu dhjfh\ kihkh[u [hjv[u k aZ[he_
k_e_dpbb dzjiz b nhj_eb

< ] 9Z [Za_ PWK =hkGBHJO [ue kha”Zg JNkKbgKdbgu& k
k e dpbhgghlbg_kdbc p_glj ju[h\h*kI\Z < dZxgZzkIgb HkigZ\ghklZ\e _
dhhj*bgzZpby jZ[hl ih hojZg_ ]_ghnhg”Z i_jki_dlb\guo h[t_dlh\ ju



ijhfukeh\uo ju[ \gmlj_ggbo \h~h_fh\ \hkklZgh\e_gby gbke_gghklb
\b~rh\ ]b”*jh[bhglh\ bgnhjfZpbhggh]h h[_ki_gegbgghlhe "dpelzhg\gh
julh\h~kI\_

< gZgZeo ]h~h\ ijhreh]lh klhe_Iby \ Jhkkbb ihjh*guc khklz\
ju[ h]jZzgbgb\Zeky Ij_fy ihjh~Zfb dZjiZz K h[jZah\Zgb_f NK=PJ d gb
_s_ \hk_fv ihjh™ dZjiz ihy\bebkv ihjh?u ~jm]bo \byKRguju[ |-
hk_ljh\uo 1i_ey”b b Ibeyibb G_ihkj_"klI\_ggh khljm~gbdZfb p_gljZz
dZih\uo k_e _dpbhgguo ~“hklb™ _gby \ Ihf gbke_\ Q_j_i _Ikdhf ju[o
nhj_eb \ Ihf gbke_gZ [Za_ le_f _ggh]h nhj_e _\h~qg_kdh]h azZ\h"Z «

Khljfgbdb NK=PJ ihklhyggh hdzZabt\FxibgZkdggh b ijZdlbqg_kd
ithfhsv ju[h\h~guf ohaycklI\Zf \ hj]ZgbazZpbb ie_f_gghc jZ[hlu LZc
djZ_ b Jhklh\kdhc h[eZklb \uihegyxlky jZ[hlu ih g_kdhevdbf oha?”
Hgb gZijZ\e_gu gZh\izhgihb fZlhgguo klzZ”~ dZjiZz ijhy\eyxsbo fZd
wnn_dl ]_I_jhabkzZ ijb ihemq_gbb Ih\Zjghc ijh*mdpbb Z |Zc
ihlj _[bl _evkdbo k\hckl\ < j amevlZI|l_d ]h"m “hey djmiguo fZe
jy®_ ohayckl\ ij \ukbeZz

G_kfhljydjZcg_ ly _emx kbImZpbx k ijm~h\uf ju[h\lRZKEANT gZ
kljZgu \ NK=PJ ijhrhe Zxlky jZ[hlu kh nil&jh crihgh”hc #HZjiz
Jhirbgkdhc Hkgh\ghc az*Zq_c P_gljZ y\ey_Ilky khojZg_gb_ ]_ghnh

Hkgh\gufb h[t_dlZfb bkke_~h\Zdbc NK=RVUeyxlky ij_~klzZ\bl_
k_f_ckl\Z ehkhk_\uo ju[ JZ[hIZ k gbfb \_~_Ilky ih "\mf gZijZ\e_ghb\
Ilh\Zjghlh ju[h\h~KI\Z b nhjfbjh\Zgb_ klz~ ~ey ih*""_j Zgby ijbjh"
i_j\hf kemqzZ_ h[t_dlhf yley_ |ky jZ"m dZyedh e ZWh idBpy

K\h_h[jZab_ nhj_e_\h~kI\Z \ Jhkkbckdhc N_"_jZpbb khklhbl
ju[ohau jZkiheh  _gu \ dhgljZklguo debfZlbg_kdbo ahgZo hgb bki
j_d \h~hojZgbebs b fhjkdbo aZeb\h\ ]jmglh\uo b ihh&hfghd ]Jhjb
hoez”bl_e_c wg_j]_Ibg_kdbo h[t_dlh\ Hqg_\b~gh glh 1Zzdhfm
kKhhi\_lklI\h\ZIv ~hklZlhggh [hevrh_ dhebq_klI\h ihjh® H”gZdh d ¢
Jhkkbb azj_]bkljbjh\Zzgh ebrv q_luj_ hl_q_kI\_ggu_ ihjh?u jZ"m"
:NejkdzZy yglzZjgzZzy Jhnhj b JhklZev < =hkj__klj \g_k_gh Izd" _
ithjh~ru dZfehhik klZevgh]heh\uc ehkhkv b nhj_ev >hgZev~khgZz

JZ[hlu ih kha”Zgbx ihjh?u jZ"m:gehcj[nbb _a@ZqzZlu \ ]h”Am
Bkoh”~guf fZl_jbZehf ihkem beb Apb gthgfwmhjjzeb az\_a_ggu_ gz :~
ohayckl\h \ ]h*m ba jZaguo ohayckl\ KKKJ 1|_j\hgZgZevgh [t

\u\_"* gby gh\hc nhjfu nhj_eb k \ukhdbfb ijh~mdIib\gufb dZqg_klI\Z
mkeh\byf \ujZsb\Zgby <lhjhc wlzZi jZ[hle[ukplk\gyagdg kdhjhklv ihel
khaj_\Zgby b dhgkheb”Zpb_c bkoh”gh]lh fZlhggh]h klzZ~Z ih ijb
g_j_klh\hf k_ahg_2?2

Bkoh~guf fZl_jbZehf ~ey kha~ZgbykdiZy™MygI|Zijgkegm bezZ bdjz
ithemg_ggZy k Q_]_fkdh]h ju[haz\h™gheh" g\bjdip bbkdlebqgZebkv [h



jZaghh[jZzab_f hdjzkdb dh guo ihdjh\h\ GZb[he__ ijb\e_dZl_evg
hjzg  _\hc b ahehldlklh hdjzkdhc LZdhc Ibi hdjZrb\Zgby ijbgyeb
Kihdb khaj_\Zgby \ g_j_klh\hf k_ahg_ mihjhba\tkhdiZéZglwkihch_ ev:
:"e_j b nhj_evx >hgZev~khgZ < ijhp_kk_ ~Zevg_cr_]h kh\_jr_gkl\t
j_rblv \hijhk h \u[hj_ gZijz\e_gby k_e_dpbb ih wihfm ijbagZdm
Bkoh”~guf fZl_jbzZehf ijb kha”ZimthjihZileZu bdju jZ"m ghc nhj_
aZ\_@Zy \ Jhirm ba =_jfZgbb b >Zgbb HgZ ihemgbezZ k\h_ gZa\Zz
dZzq_kI\_ k_e_dpbhggh]h “hklb _gby hl khdjZs_gby keh\ ©jhirk
hjl]ZzgbazZpbb k_e_dpbhgghc jZ[hlu [ueZ ihklZ\e_gZ azZ”~ZqZ ih\
dZzqg_kI\ azZz kqgblykVWu&khaddrc ]_|_jh]_gghklb =_g _Ibqg_kdh_ jZaghhJ[jz
ihA™ _j"b\z _|ky f_Ih~rzZfb fzZkkh\h]lh hl[hjZz hkms_kl\e_gb_f zZmlIJ[j_
jZagh\hajzklguo ijhba\h”bl_e_c¢ g_ f_g__ kzfph\ b kzfhd hi[l
| _eZ b ijhba\h”~bl_j&[leqgilt ieh”h\blhklb <ukhdzZy "bag_kihkh[ghk
ihjh~u iha\hey | j_dhf_g~h\ZIv __ ~ey bkihevah\Zgby \ kZfuo jZag
ohayckl\Zo hkh[_ggh k g_[eZ]hijbylgufb Z[bhlbqgq_kdbfb mkeh\byfb
>jm]Zy ihjh”~zZ kha~z\ZezZkv k kh}hX®»QwW dZ gZ hkgh\_ ijhoh”
nhjfu nhj_etb klZevgh]lheh\h]h ehkhky < oh”_ k_e_dpbhgghc
bkihevah\Zebkv f_|h~"u k_f_cghc k_e_dpbb k hp_gdhc ijhba\h”~bl_e
b ihklZgh\dhc [ebadhjh”kl\_gguo kdj_sb\Zgbc \ jptnbfihldihl&Z eybc +
khdjzZs_gb_ hl Jhirbgkdbc klZevgh]heh\uc Ih ieh”h\blhklb \u b\
ebgbghd b fheh”b ijb \ujZsb\Zgbb \ hilbfZevguo mkeh\byo ihjh"Z
ithjh~m Jhnhj H”gZdh mqgblu\Zy __ djZcg_ gbadmx ]Jvg_Ilbqg_
gbklhihjhrgh_ jza\_"~_gb_ wlhc ihjh?u g_ j_dhf_g"m_Ilky \ ha_j¢
ohayckl\Zo Lh\Zjguf ohayckl\zZf ihklz\ey_Iky ihkZ~hqguc fZI_
] I _jhabkguf djhkkhf
K gZgZehf\_dz \ Jhkkbb gZgqzZeky [ukljuc jhkl ijhba\hékI\Z Ih\:
hrgbf ba nzdlhjh\ k”~_j"b\Zxsbo wlhc ijhp_kk [ue ~_nbpbl ihkZ
L _ogbqg_kdb_ \hafh ghklb NK=PJ \ wlhl i_jbh” ihalheyeb ijhba\h
\j_f_gb fzdkbfzZzevgh]lh kijhkzZ gZ ihkzZ~hqguc fZl_jbzZe g_ [he__
kKj_¢bf \_khf ] Iljb wihf k_[_klhbfhklv fheh”b [uaZ R&lgdM &b
\h~hih~]lhlh\dm ih”h]j_\ ~_]1ZaZpby hdkb]_gZpby | _j_~ NK=PJ
\klZe \hijhk h g_h[oh”~bfhklb dhj_ggh]lh I _ogbq_kdh]h i_j_\hhjm™ _g
K kzZfh]lh gzZqzez [wedgh hqlh j_dhgkljmdpby ~he gZ J[ulv hk
| _ogheh]bb azfdgmlh]l]h \h~hkig4Yuogby fi<hZImjz dexq_\hc \h”"u
ijhly” _gbb Jh”Z dhe_[e_Illkyb hdehyehbgl_gkb\gh]lh \ujZsb\Zgby fhe
g_h[oh”~bfh ih~Ah]j_\EHyuo<h™_[_I| dexq_ggd kgletz _|Iky b \h m g_h[oh
bkihevah\zZlv jZpbhgZevgh Ilhke_  bamg_gby jZaguo kbkl_f MA
]hjbahglZevghc pbjdmeypb_c¢c \h”u rbjhdh bkihevam_fuc \ >Zgbb
Ah\h~h\ \ ihevam 1zZdhc kbkl_fu y\bezZkv __ g&rkljgbklvZz b qijhk
g_fzZeh\Z gh "ey Jhkkbb



< gZklhys__ \j_fy | _ogheh]lby jZza\_~_gby ju[u gZ mqgzZkld_ \
h[jZahf Dexq_\Zy \h~Z | _fi_)zZdmehoag kI\ _e k ih”*Z _Iky \ Z\lhghfgl
]Zah\mx dhl_evgmx ]~_ gZ]jtKz ltkké~"hzazZpbb \h~zZ ih~Z _1ky \ bgd
<h~Z bkihevah\ZggzZy \ bgdm[Zlhj_ kh[bjZ_lky b ih*zZ_lky \ fZ
fZlhgguc fh*meb < k\hx hq_j_%®vkhdhaeih bkihevah\Zgghc \ wibo m
k[jZku\Z _Iky \ mebgguc fh*mev AZ'kghdvidhtklhievrgbly dhebq_KkI\Z |
\h”~u | _fi_jZImjzZz \ mebqghf fh"me_ abfhc dhe=jegadlkky ROhEh
k[jZku\zZz_fZy ba n_dZevguo eh\mr_d \k_o fh me_c b ijb gbkld_ «
ijm~imlklhcgbd_

<u\_"~_gb_ ihjh” jhirbgkdbo ihpk'msihkl\elyehkv gZ nhg_ ihkl_
f gyxs_cky [bhl_ogbdb \ujZsb\Zgby 1 _j\hgZqZevgh \_kv pbde djt
\ ijm”~"Zo gZ _kl_kI\_gghc dhjfh\hc [Za_ aZzZl_f ihy\bebkv a_feygu
kzrdb mklzgh\le_ggu_ \ ijm~"Zo A”"_Kwvkm bkgZkXe\ijpdugydhjf kg:
iZklhh[jZaguc gZ hkgh\_ k_e_a gdb Z aZzZl_f ]JjZgmebjh\Zgguc b \
hkgh\ghc “ey ju[h\h”~kI\Z nzdlhj | _fi_jZImjZz \h~u f_gyeky fZeh
[h]1Zl1Zz ih~a_fgufb bklhggbdzfb |h e_Ilgb ih”MgbfZlebjlkv \ur_ '
Kji_~g_Jh~h\Zy | _fi_jzZImjZ khkiRB\eyeZ hdheh

< j_amevlzl_ \g_"j_gby gh\hc |_ogheh]lbb \i_j\u_ \ bklhj

nhj_e \h"kI\Z ijhbahreh kms_klI\_ggh_ baf_g _gb_ I _fi_jZImju \uj
ijhly” _gbb \k_]h "bag_gghhzZpkldeeZz [ebadZ d hilbfZevghc < i_jb
bgdm[Zpbb bdju |_fi_jZImjZ khklzZ\ey | hl "h f Z ijb \ujZsb

ijZ\beh fK Klhev jzZ~"bdZevgh_ baf_g_gb_ mkeh\bc h[blZgby
ki_pbzZebklzZzfb b gh\mx k_e_dpbh[ddwmky aBX*&gqmby \u b\Z_fhklb b |
jhklZz fheh”b ijb __ bgl_gkb\ghf \ujZsb\Zgbb

Ju[h\h”gu_ f_jhijbylby aZ ihke_~gb_ ~ kylbe _ Iby ijhqgh azZgy
f_ kI \' ~_e_ khojzg_gby b \hkklZgh\e_gby ijbjh”rguo azZizZzkh\ ehkf
gZklyo Z&jZ azZz\h~"kdh_ jZza\_"~_gb_ ijbgyeh gZ k_[y \_"msb_ nmgd
ihimeypbc LzZd gzZijbf_j \ [Zkk_cg_ ;Zelbibkdbgh ghyyh[s_]h klz~*.
ehkhky khklzZ\eyxl ju[u \ujZs_ggu_ gZ ehkhk_\uo ju[h\h”guo aZzZ\t
[Zabjm_IKy ag@]hlh\d_ ©~bdbo? ijhba\h~bl_e_c¢ h~gzZdh k dz ~uf
klZgh\blky keh g__ b azZz”~"ZqZ nhjfbfihNZgdyoj kiEglghaZz\h"kdbo mke
\klz_1 \k_ hklj__

Bdjz eZz"h kdhc iZebb “ey nhjfbjh\Zgby klzZz"Z [ueZ kh[jZgZ \
ijb\_a_gzZ \ Jhirm Ebqgbgdb Z azl_f b fheh”v iZebb ~_fhgkljbjh\Ze
hljbpZl_evguc nhlhlZdkbk iheghklvx dhgp_gljbjmykv ih? azZdju\Zz
djurdhc h[jZzamy |Zf iehlgu_ kdhie_gby b g_ ihdb”Zy wlh]h mdju
Ih~t_f Fi_jZImju \h”u Kk "hiheh bl _evgh kdZaZeky gZ ju[Zo hg
ihdb”rZIv m[_"bs_ b [he__ Zdlb\gh iblzlvky Ijb wlhf kf_jlghklv
gbadhc b gZ]jmadzZ gZ ehlhd [ukljh \hajzZzklZeZ ~h hq_gv \ukhdbo
fhehrv gnh\kZI&Z k_[y ohjhrh b ijh"he ZezZ Zdlb\gh iblZlvky H~"g



i_j_ghkbeZz ju[h\h~gu_ fZgbimeypbb 7Z°_ ihke_ ZddmjzZlghc i_j_Kk
A"g_c \iz*"ZeZ \ m]Jg_l_ggh_ khklhygb_ b iehoh iblZeZkv

>\moe_|Idb iZebb ~“hklb]Zeb kj_"~g_ciflzkklhfl iedlghk]lv ihkZz”~db
[Zkk_cg_ ij_\urzeZz lj8] FZevg_cr_f \ujZsb\Zgbb ju[ |_fi jhklZ
\ukhdbf azZ ]h” \ujZsb\zZgby fZkkzZ |_eZ ~\mo]lh”h\Zeuo ju[ \hajhke
ljb wlhf \ZjbZ[_evghklv ju[ ih \_km |_eZ dBEbmjphegkv glh \kukkd"Z\Z
ij_"~ihkuedb ”"ey bo wnn_dIb\gh]h hil[hjZz \ fZlhggh_ klIZ~h ih
k e dpbhgghfm ijbagZzdm < p_ehf | _fi jhklZ iZebb hdZaZeky \ihe
ijhr_~r_c fgh]lhe_lgxx k_e_dpbx jZz"m ghc nhj_eb Z _ijbggbadkbez]|_
NZT [uklj_

KZfdb bkoh”~gh]lh klz*"Z gZqZeb khaj_\Zlv \ \hajzZzkl_ iylb e_|
hdZaZeZkyv d] Z jZ[hqZyhicheéh\blhlkik bdjbghd KZfhd bkiheva
ithemqg_gby ihlhfkI\Z “h \hkvfbe_Ilg_]h \h@&jZk|jZ\uBdelZKkk&] | Z jZ[hc
ieh” h\blhkIviuk bdjbghd < ie_f _gguo kdj_sb\Zgbyo bkihevah\Zeb
b kZzfph\ dhlhju_ hlghkbebkv d *ym]Jhc ]_g_jZpbb b [ueb gZ "\Z

@bag_kihkh[ghklv ihlhfkI\Z khhI\_IklI\h\ZezZ mhgfzd bhaf_ebdy |
QzZklv fheh”b [ueZ hlh[jZzgZ gZ ie_fy Hkgh\guf djbl_jb_f ihkem"
NZevg_cr_lh jzZza\_~_gby hklzZ\beb ju[ k fZkkhc 1_ezZ hl kj_"g_]
GZijy _gghklv hl[hjzZz khklZ\beZ ijb wlhf glh 1Zjzglbjzevgithc*”®_j°
] _I_jh]_gghklb < gZklhys__ \j_fy wdkiemZlbjmxlky ijhba\h”~bl_e
ihdhe_gbc k_e_dpbb

< 11 jZ[hlu ih \hkijhba\h”kl\m \uihegyebkv ij_"ijt
Jhkm~ZjkI\_gguf dhgljzdlzf Qbke_gghklv \uimkdZ_fhc dheBkb \ w
Ahkimighklvx hieh”~hl\hj_gghc bdju b ihkl_i_ggh#fhajldikdzel \

]+ luk rl b\ £ ] luk rl

< 11 P_glj ijh~rhe Ze jZ[hlu kh KklZz*"hf eZ”h kdhc
kh\_jr_gkl\h\Ze [bhl_ogbdm \ujZsa¥XZigdyl flkeffktb_gguo kj_"kl\ <
gZqZe \g_"jylvky f_ozZgbaf nbgZgkbjh\Zgby \hkijhba\h”~kl\Z \h-
j_kmjkh\ azZ kq_I| dhfi_gkZpbb gZg_k_ggh]h ms_j[Z b m ij_"ijbylb
\hafh ghklv bgl_gkbnbpbjh\Zlv jZ[hlux ibth&hjZsbQbke gghklv klz"Z
ithal\hebeZ [ukljh gZjZklblv h[t_fu \uimkdZ fheh”b k_]Jhe_Ihd b ]h
ha_jh luk rl

=hn
Dhebq_ki\h

J_amevlZlihf jz[hl ih kh\_jr_dkhh\@ghbkb y\behkv kms_KkI\_
m\_ebq_gb_ | _fiZ jhklZ fheh”b 2?keb gZ\_kdZ &k kltkd Z\ey e\Zg&lyZe _
] Ihd ] hgZ \ujhkelZ Rh_~gyy fZkkZ JHh\bdh\



lh hp_gdzf ki_pbZebklh\ =hkGBHJO _ " _lhaghh \gE&Pdh kllth_
\uimkdZlv ihefbeebhgZ rimd djmighc fheh”b iZebb N=;M ONK=PJ
hqg_j_"ghc wlZi j_dhgkljmdpbb ijhba\h~kl\_gguo fhsghkl_c qlh
memqr_gb_f dzZqg_kI\zZfZzlhfdphghgh klZz~Z b |_ogheh]bb \ujZsb\Zghb
ihal\hebl \uclb gZ wlhl mjh\_gv m _ \ [eb Zcrb_ ]Jh”u

Lzdbf h[jzahf hiul fghlhe_Ilg_c jZ[hlu NK=PJ ihdZau\zZ_1| qlh
ihkz~"hgqghlh fzZl_jbzez dzd "“ey Ih\Zjgh]lh ju[h\h”kI\Z 1Zd b “ey a
\h~h_fh\ hij_~ ey |Iky kh\hdeigpblvgghfk gguo f_jhijbylbc b
kh\_jr_gkl\hf | _ogheh]bb \ujZsb\Zgby ju][
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J_axf_P_evx jZ[hlu y\behkv ijh\_~ _gb_ bkke_~h\Zgbc ih
\ujZsb\Zgbx ju[u k jZaebqgufb h\hsgufb dmevimjzfb FZI_jbZehf
kem beb ZnjbdZgkdbc khf b \b~rh\ h\hsguo dmevimj < j_amevl
hij_~ e _gu hilbfZevgu_ mkeh\by \h”ghc kj_~u "ey kh\f_klgh]lh \
jZkl_gbc Z 1Zdh~h[jzg hilbfZzevguc km[kljZl ~"ey \ujZsb\Zgby h\hs
f _Ih~hf ZzZd\Zihgbdb gz k[jhkghc \h”_ wdki_jbf_glZevghc mklZc
ihdZazeb glh \ujzZsb\Zgb_ ZnjbdzZgkdh]h khfz &ODULDV *D
jZkl_gbyfb ijb I_fi_jZImj_ \RKW®Z_1| ohjhrb_ j_amevlZlu AZ Ijb f_
\ujZsb\Zgby h[sZy [bhfZkkZ ju[u m\_ebqgbezZkv gZ d] beb
hkh[_c Ijb wlhf jZzkl_gby 1Zd _ [ukljh jhkeb \ mkeh\byo Zd\Zdhfie_

Dexq_\u_ kehAd\ZihgbdZz [bhl_ogheh]by azfdgmlh_ \h~"
bgl_gkb\gu_ f_Ih~u \ujZsb\Zgby deZjb_\uc khf ju[h\h”~gu_ fh~*
gbklZy ijh"mdpby

6XPPDWKH DLP RI WKH UHVHDUFK ZDV D MRLQW FXOWLYL
7KH PDWRIW MIOH VWXG\ ZHUH $IULFDQ FDWILVK DQG VSHFELF
WR GHWHUPLQH WKH RSWLPXP FRQGLVFXRGAM YR W DRI CRW LI E VKK
DV ZHOO DV WR FKRRVH WKH RSWLPDOD¥RHYMUDSVHENRDT WKS
GLVFKDUJH ZDWHU LQVWDOODWLRQ FRPSOH[ 6WXGLHV KDY
&ODULDV *DULHSLQXV LQ FRQMXQFWLRQ ZLW KKWK¥HHS OIRRE
UHVXOWV :LWKLQ WKUHH PRQWKV RI FXOWLYDWLRQ RAKH WF
D VDPSOH RI  LQGLYLGXDOV 7KLV SODQW DOVR JUHZ UDSLC

. H\ZRUGW XDSRQLFV ELRWHFKQRORJPHWKRGWF XD RWLRY |
&ODULDV *DULHSLQXV KDWFKHULHV PRGXOHV HQYLURQPHQ!

:gZebabjmy khpbdtregtgftbg_kdh_ iheh _gb_ \ kljZzg_ \ebyghb
kZzgdpbc gZ dexqg_\u_ hljZkeb hl_q_kI\_gghc ijhfure_gghklb Z



\gbfzg kh\_Ilkdbc b ihklkh\_Ikdbc hiul jZa\blby ju[gh]h ohaycl
jZamfguf iml_f jZa\blby ju[gh]h ohaycklI\Z ijbagZgZ bg"mkljbZevq
h~"gh ba gzZijz\e_gbc h[_ki_gqb\Zxs__ ijh~h\hevklI\_ggmx [_ahiZkgh

GZ kh\j_f_gghfjwaXbhlby fbjh\hc Zd\Z[bhdmevImju \hagbdZ_1| g
fZzdkbfZevghc hilbfbaZpbb \ujZsb\Zgby ju[u \ mklZgh\dZo azZfdgn
Fbgbfbabjh\zZlv azZljZlu gZ \ujZsb\Zgb_ ju[u b m\_ebqgblv j_glZ[_e
\hafh gh iml_f \dexqg_gbyuj4ptpZkly ©a_e _guo |_ogheh]bc?

< k\yab k \ur_baeh _gguf p_evx jZ[hlu y\behkv ijh\_~_gb_
kh\f_klghfm \ujZsb\Zgbx ju[u k jZaebqgufb h\hsgufb dmevimjZi
hi~ _evgh]h \b”Z jzkl_gbc ihlj_[h\Zehkv hij_"_eblv pdsbA\Zebgu
iehlghklv ithkz~db | _fi_jZIlmjm mjh\_gv hk\_s _gby ”“ebgm k\_Ih\
fzdkbfZevgh \ukhdh]h mjh Zy

Bkke_"h\Zgby ijh\h*bebwgXigZmpipdigghc [Za_ X gh]h gZmggh
J:G \ wdki_jbf_glZevghc fh"mevghc mki\Zgh df hhhklipkeeva k[jhkgl
\h~"u b beh\uo hleh”_gbc jbk

H[t _dlihf bkke_~h\Zgbc kem beb ZnjbdZgkddODdaDV ULxU k KIS
gZgZevghc fZkkhc ] b hthsgu_ dmevimj&X L Vp VDN hY K/
hfudgh\ _ ggM&ERSHUWFRQHQMWOX®i | p kezZ"&bB&VLBXQR XX/P
i_IjmrdZHWURVHOLMEBERFP mdj BOHWEKXPYHRO KQV¥MDFWXBWW/LYD
emd j_ iqZ$®OOLXP FHSD

< oh”~_ ijh\_~ _gby wdki_jbf_glZevguo bkke_"h\Zgbc ih \ujZs
Zd\Zdmevimju b h\hsguo k_evkdhohayckl\_gguo dmevimj k bkit
k[jhkghc \h”u b beh\uo hleh _gbc fh"mdh§irec akkd AgthXdib kI\_ h[t_d
bkke_ "h\ZelbdZgidh]h dezjb_\&hDKHfEZV JDHIEZHIcQXAMX _kdb hdheh
b \brh\ j ]bhgZevguo h\hsguo dmevIimj&XkMPLY MXWIGHXIV
hfudgh\ _ggM&ERSHUWHMRXDO HQOXP_ j p kezZ”&bB&VLBXQR XX/P
i_Ijmrd2ZHWURVHOLMEBERFP mdj BOHWEKXPYHRO KQV¥ADFWXBWW/LYD
emd j_ iqZ$®OWOLXPE FHSD

<ujZsb\zZgb_ ju[u b jZkl_gbc ijh\h”*beb \ mklZgh\d_ dhlhjZ)
jbkmgdZzZo b MklzZzgh\dz ~Zggh]h Ibiz kftwglbM\Zgzh gahgdg
XGP J:G



Jbkmghdi[sZy ko_fZ wdki_jbf_glZevghc fh*mevghc mklZgh

ju[h\h~*gu_ [Zuk*eyg\ujZsb\Zgby ebgbgdb fZevdZz

ju[h\h”*gu_ [Zkk_cgu ~ey \ujZsb\Zgby ju[u “h Ih\Zjghc fZkku
nbevlj f_oZgbqg_kdhc hgbkldb \h”*u

[Zkk_bgklhcgbd

k_dpbhgguc fh*mev “ey \ujZsb\Zgby jZkl_gbc

nbevlj [bheh]bq_kdhc hgbkldb \h”u

Jbkmghddki_jbf_glZevgZy fh"mevgZy mklZgh\dZz

>ey ih”™ _j Zgby hilbfZevguo mkeh\bc \h~ghc kj_~u b kj_"u
jZkl_gbc hkms_kl\eyeb ihklhygguc dhgljhev aZ ke_"mxsbfb iZjzZf
dbkehjh” ZzZdlb\gZy j_Zdpby kj_~u Z 1Zd bcghhn_ZahdB_ gdfhgh\



gbljblh\ >ey \ujZsb\Zgby jZkl_gbc ~hihegbl_evgh ke_"beb az \
hk\_s _gby

lhdzazl_eb kj_~u 7ey \ujZsb\Zgby ju[u b kh~_j Zgby 1z
Zd\Zihgbdb [ueb h~bgzdh\u | _fihiZIm|"®K \h i _jzZzmha’~miblz

"K dbkehjh~f] eS+ \eZ ghklv hl hk\_s_gb_ hk ed

jZkklhygb_ hl hk\_Ibl_evgh]lh ijb[hjz ~"kfjZkl_gby hl

< dzZq_KkI\_ kmJ[kljzlz ~ey jzZkl_gbc bkihevah\Zeb d_jzfabl
\_jfbdedl b dhdhkh\h_ \hehdgh Ju[m dhjfbeb ijh"mdpbRglgRPDHRk _I
(ILFRLJPD PP FbgbfZevguc dhjfh\hc dhwnnbpb_gl %ey fZ«
mlbebaZpbb dhjfZz khklzZ\eyérlhfZkku ju[u \ kj_~g_f [ue jZ\_g
Dhjfe_gb_ hkmshlkvV\eypZzazZz \ kmidb

DeZjb_\uc khf ij _7~ihgblz_ | | _fi_jZKmjin j_klZ_ 1| iblzZIvky ijb _
kgb® _gbb Ak H[eZ”Z | \ukhdhc lhe jZglghklvx d ih\ur_gghfm kh*
kh_~bg _gbc dZeby k_ju ~_e _az fZ]gby dZevpby ZahlZ b nt

\hafh guf hkms_klI\blv _]1h \ujZsb\zZgb_ kh\f_klgh k jZzkl_gbyfb ]b~*
G_ijbohleb\hklv wihbgufey_ | \uihegylv gZ g_c [hevrhc h[t_f nbabh
wg~hdjbgheh]bg_kdbo wdki_jbf_glh\

Hiul ihdZzaze qlh \ dzZq_kI\_ km[kljzlZ "~ey \ujZsb\Zgby jZk
bkihevah\zZlv d_jzfabl kj_"*g_c njzZzdpbb ~h kf \ "bzZf_Iljdpbbdjb ~Z
d _jzfablz dhjg_\zZy kbkl_fzZ ohjhrh m~_j"b\Z_Ilky \ ]jZgmeZo ¢
f 1Z[hebafz ijhbkoh”~bl f_7~e_ggh <_jfbdmebl b dhdhkh\h_ \
\uful\Zebkv ba Zd\Zihgghc mklzZzgh\db qglh ijb\h*beh d mom~*r.
Fbg_jZevgmxewZdm bkihevah\Zlv “ey \ujZsb\Zgby jZkkZ”u >he]h_
kujhc kj_~_\uaulZ_ | ihy\e _gb_ jZaebggoo\tkblgjhke ¢ qlh ijb\h’
baf_g_gbx ihdZaZzZl_e_c¢ kj_"~u aZ]gb\Zgbx jZkl_gbc

< oh”_ gZ[ex”_gbc ijh*he Zxsboky gZ ijhlpielgblbiy\é_ lgyhp glh
jZkl_gby kzZezlz j_iqZluc emd b i_IjmrdZ ohjhrh ijhbajzZklzZxl \ mk
Lzd kj_"gyy kdhjhklv khaj_\Zgby kZezlz hl ihkk_W ™yg _k[hjZ
j_igZlhl]h emd2g_c Z i_ljmmrdb ~g_c WIb itedbzawrl _ q_f \ hidjulhf
limgl_

JZkl_gby hlmjph\ ihemqgbeb ohjhr__ jZa\blb_ "h gZgZeZ ieh”"}
g_khhiI\_IkI\b_f I _fi_jZImj \ujZsb\Zgby iheghp_ggh ieh*hghkblv h]

d] fijb \hafh ghf \uoh”_ k] Kh”_j Zgb_ dbljZl himjpZo b ebklv)
kKhhi\_IklI\h\Zeh ghjf_

JZKkl_gby i_jpZ jZza\b\Zebkv \ jZaz f_"e_gg_c iheh'tgghl]h
ieh~hghkyld] fijb \hafh ghf \uoh”~_dilJZaf_j ieh£hkh kf LzZdh_
azZf_~e _ggh_ jZa\blb_ k\yazZghzZiglgbfatihd kAévguo we 3f0gla\\

\h"_

JZkl _gby IhiEemgbeb ohjhr__ jZa\blb_ "h gZqZeZ p\_|_gby ¢

ihy\behkv \ bxe_ b g_ ihemqgbeh jZa\blby 1leh”hghr_gb_ hlkmlkl



kem blv gbadb_ |_fi_jZImju iMfb™A¢mghiglZr b jhihgbd_  khklzZ\ey_|
f P_e_khh[jZagh \ujZsb\zZIv \ abfgbc i_jbh” 1jb hlimkdghc p_¢
ihemqgblv ~h jm[ Kjhif _ogbdZ \ujZsb\Zgby jZzkkzZz”~u ihfb~hjh\ 1Zd.
"ey ]jmglh\uo |_iebp Ijb \ujZzdbgZzgBlkevglc \ZI_ jZkl_gby ibdbj
gZj_aZggu_ dm[bé&b

< j_amevlZl_bkke_"h\Zgbc [ueb hij_~_ e _gu hilbfZevgu_ mkel
kh\f_klgh]h \ujZsb\Zgby ju[u b jzZkl_gbc Z 1Zd _ ih~h[jZg hilbfZe
\ujZsb\Zgby h\hsgumnjdmlewvihf Zd\Zihgbdb gZ k[jhkghdhliire dkiadzZgh
Bkke_"h\Zgby ihdZaZeb qglh \ujZsb\Zgb &Dmjbdbykth kih \KISHIQ K V
K jZkl_gbyfb ijb I_fi_jZImj_KrKhZeh ohjhrb_ j_amevlZlu GZqZevgz
fZzkkzZz khklzZ\eyeZ Z dHg_aqgZy | Kji_"gyy 9ZqZevgZy "ebgZ a
wdki_jbf_glZ m\_ebqgbezkv gz kf k ~h kf AZ Ijb f_Kkyr
[bhfZkkZ ju[u m\_ebgbeZkv gZ d] beb ijb \u[hjd_ ba hkhl_

GZrb bkke_"h\Zgby ihdZaZebc ghif geeyjblky \_kvfz i_jki_dlb'
h[t_dIhf 7~ey ijhfure_ggh]lh \ujBsb\Efgdyy gZ Ih_]JlglhujZsb\Zgb_
ijh\h~behkv ijb |_fi_jzZlmjgb\h~ulh [bheh]bg_kdhc ghjfu hg ihdZa
j_amevlZlu ebg_cgh]lh b fZzkkh\h]h jhklZz

Bkoh”y ba \ur _bomghlh fh'gh aZdexgblv qlh jpZagZkhhdZZag
| _ogheh]bb kh\f_klgh]lh \ujZsb\Zgby ZnjbdzZgkdh]h khfZ b h\hsguo
dmevimj \ mklZgh\dZo azfdgmlh]h \h~hkgZfevgbygr_ Z 1iphd_"_gb_
wdki_jbf_glz b hljzZz[hldZ ImdghebkdinkikI\_ggh]h ih\ur_gby kKh~n
we_ f_glh\ fbg_jZevgh]lh iblzgby \ khklZ\_ \h”u ijb mkeh\bb [_:
m\_ebqg_gb_  dhebqg_kI\Z a_e guo gZkzZ ™~ _gbc bkihevah\Zgb:
ki_pbZebabjh\Zgguo khjlh\ jZzkl_gbc "ey \ujzZfshhz4lby Zd\Zihgg

JZ[hlZ \uiheg_gZ gZ [Za_ X ghlh GZmggh]lh P_gljz J:G \
< ©JZajzZ[hldZ | _ogheh]bb kh\f_klgh]h \ujZsb\Zgby ZnjbdZg
*DULHSLQXV %85&+(// b h\hsguo k_evkdhohayckl\_gguo
azZfdgmihhhkgzZ[  _gby MA< & dhgdpmjRhMEG®Dy[jVv ]
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GZpbhgZevguc Mgb\_jkbl_| Ma[_dbklzZgZz
NX]PHWRYDPEWHU

527,)(56 527,)(5$%$ 2) 5(6(592,56 ,1 8=%(.,67%$1
. X]PHWRY $ 5 OLUDEGXOOD\HY , 0 6DSDURY .

J_axf_< klZIv_ ijb\_~_gu \bAh\hc khklZ\ dheh\jZlhd ba \
Ma[_dbklZgZ b djzldZy bklhjby bamg_gghklb dheh\jZlhd \ jZe
j_kim[ébd: 1zZd _ jhev dheh\jZlhd \ \h~guo wdhkbkl_fZo dzd

yleyxsb_ky dhjfhf ~ey fheh”b ju]|
Dexq_\u_ keh\WhojZgbebsZ wdhkibkiidZgdlhg dheh\jzZld!
gbke_gghklv [bhfzZkkZz

6XPPDUKH DUWLFOH SUHVHQWV WKH VSHFLHV FRPSRVL
8]EHNLVWDQ DQG D EULHI KLVWRU\ RI URWLIHUV VWXIGN LQ G
UROH RI URWLIHUV LQ DTXDWLF HFRV\VWRPEHDNH HGO WRHJU\ REKK)C
.H\ ZRUGWHUYRLUV HFRV\VWHP ]JRRSODQNWRQ 5RWLIHL

=b~jh[bheh]bq_kdb_ bkke_~h\Zgby \h~hzfh\ Ma[_dbklzZzgz \_-
[he_ _ e | < ebl _jzZImj_ bf__Iky h]ljhfgZy jZ[hlZ ih RB*ly\huin khk
ijh~mdpbhgguf ozZjzdl_jbklbdzZf b jheb ahhieZgdlhgzZ wdhkbkl_f_ j

Dheh\jZldb P_gljZzevghc :abb Kki_pbZevgh g_ bkke_"h\Zeb
hif _gZebkv \ oh”_ ]b”jh[bheh]bg_kdbo bkke_"~h\Zgbc H~rgZd
ijh"\bgmebkvr*ZnZmgbklbg_kdbo kibkdh\ hi*_evguo \h~h_fh\ b hJl
ih gbke_gghklb b [Fma&kk_~b _\ bBkpgexqg_gb_f yleyxlky eb
g_kdhevdh jz[hl B F FbjzZ["meeZ_\Z hibkz\r_]h jy®» dheh\jzZlhd gh\
Ma[_dbklZgZ bkkeh bo\Aljh]l gb_ b baf_gqgb\hklv FbjZ[*"meezZ_\ A
FbjZ["meeZ \ FbjZz["meeZ_ \ DmadLIUDEG XQODHY @

ljhp_kku kZfhhgbs_gby b nhjfbjh\Zgby dzZq_kI\Z \h~ \ agZgbl_
aZ\bkyl hl ij_~klz\bl_e_c ddHebAjE]hdy\ey_Iky nbevljZlhjzfb b dhj
"ey fheh”b ju]

< ] bkke_"h\Zeb dheh\jzZlhd \ \dWZ b Jog iZZodokeds
Qzj\zdkdh_ Lmy[m]lmakdh_DZgdb"Zgkdih_:d*"Zjvbgkdh_ D2zllzdt:
Rhjdmevkdh_ LmkmgkZckdh_QbNMdadpZly&kidhh > _]j_akdh_ DZfZi
X'ghKmjozZgkdh _ lZgdzZfzjkdh _ LmrZdmevkdh DZjZIZeb§&jh Zgk
Ma[_dbklzgz



<k_]h kh[jzZzgh b h[jZ[hlZgh dZzq_kI\_ggu_ b dhebq.
ahhieZgdlhgZ ba jHalgwubdhmig@Zgbebs

DZq\kggu_ ijh[u ahhiezgdlhgzZz hl[bjZzeb \ iylb IlhgdZo \h”
dhebq_kI\_ggu_ ijh[u [jZeb kh 7~gZ \h”hojZgbehsf NbldkbjhfZeb
nhjfZebgzZz H[jZ[hldm ijh[ ahhieZgdlhgZ ijhba\h”"beb \ eZ[hjZlhjgu
hjlzgbafh\ \_eb k ihfhsvex &d¢hf_|jbqg_kd]@jihk*Ze_ _gb_ dheh\jzZIh
ijhba\h*"bebkv k ihfhsvx hij>" _é&bl_e_c

< bkke_~h\Zgguc i_jbh~ \ khklz\_ ieZgdlhghnZmgu \h~hojZgl
\bAh\ dheh\JEWSIODQFKQD SULRGRQWD *RVVH $ JLDBGL 'RVVYXKF
% FDO\FLIORUXV 3DOODV % TXDGULGHQWDWXV DQF\ORJQD
< T TXDGULGHQWDWXV +HOPHUWQ (X KOEOIQHIMWEDQUBWDWD (KL
(KUHE +H[DUWKUD PLUD +XGWRQ HWYWDWHXODVTX BEWDW D
FRFKOHDULYVY *RVVH . WURSLFD $SVWHLQ /IHFDQH OXQCL
SRO\DUWKUD YXOJDULV &DOYLQ 3RO\DUWKUD VS I1RWKROI
6\FKDHWD VS SRELCKRRWUOXDOHU 7ULFKRFHUFD VS

Ebl_jZImjz
Dmibdh\Z E : DeZkk SR®WDMWRUDP Hij_ "~ _ebl_ev ij_kgh\h
[ _kihal\hghgguo Jhkkbb b khij_~_evglud_lji[mplhjbc K K
Dmlibdh\z E : Nhebyg E : DhekRpDiclevhaKijg \lBan”
Ahhe 1BgJ:G k
FbjZ[*"meeZ_\ B F AZobHb\DWHIBRGDXAKHUSH %HU]JLQV
tgh\luc "ey nZmguSKKkgJkidbc \bSZdheéh\ >hdeZ”u :G MaKKJ
K
FbjZ["meeZ \BUDWHQRCGEHBRD RVIRUWPDRYgh\Zy dHédhX
bau[h\h*gu&ni*h\ Ma[_dbklzZgz >hdeZ”u <G KlaKKJ
FbjZ["meeBF\ Dmaf _Ih\J O _]ZeG /RSKRFKDULV VDOSL
SDUYLGHIXMWHDWHY h\Zy ~“ey nZmg i eBHK d Zd >hdeZ”u :G MaKKJ
K
&ZeZadbg : : B\Zgh\z < : Hlhjhrgbdh\Z < : F_Ilh”"bq_k
ih k[hjm b h[jZ[hld_ fZl_jbzZeh\ ijb ]b”jh[bheh]bg_kdbo bkke_"h\Zz
\h"h_fZo AhhieZgdlhg b _1E ipfyghdpbyt k
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WNN?DL A:F?GU JU,;GNOB G: DMDHEDM dHWW-IHHR?EDHIJY >:
%20%<; 025G: JHKL FHEH>B KH&/:$5,%$6 *$5,(3,186
Dmj[Zgh\ : DZfbeh\ ; =
GZmggiulgZy klzZzgpby ih jZza\blbx ju[h\h”~kI\Z BgklbIml “b\hlgh\
ilbp_\h~kI\Z b ju[h\h~kI\Z Fbgk_ev\h”oha j_kim[ebdb Mal_
NXUEDQRY #PDLO UX
BgklbIml ] _ghnhg”~Z jZklbl_evgh]h b “m\atghfhb Himd Ma[_dbklzZg
ENDRUDPEWHU

())(&7 2) 5(3/$&(0(Z 2) ),6+ 0($/ :,76,/.:250 %20%<; 025,
383% 21 7+( *52:7+)&/$5,$6 *$5,(3,1)86*(5/,1*
. XUEDQRY $5 .DPLORY % *

J_axf_ljh\h*beb hiulhpgh gd_ wnn_dlZ aZf_gu ju[ghc fmdb g
Imlh\h]h r_edhiRPEPRUL ]jZgmebjh\Zgguo dhjfZo gZ jhkl b mi
dhjfh\ ijb dhjfe_gbb fheh”b Znjbd& @ldWlBDWk HZIBXXMevah\Zeb
j_p_ilh\ dhjfh\ hlebqgZxsboky jZagdf gnjugghc fmdb gZ dmdhedm
Imlh\h]h r_edhijy*Z JZpbhg dhjfe_gby fheh”b [ue hl [bhfZkku ji
"gy KZfufb \ukhdbfb ihdzZzazl_eyfb jhklZ b mlbebazZpbb dhjfZz J[ue
dhlhjhf [ueb jZ\gu_ “heb ju[ghc fmdddijgmadhedb kZfufb gbad
ijb dhjfZzo \ dhlhjuo ju[gZy fmdZ [ueZ iheghklvx aZf_g_gZ gZ dmd
\uyle_gh “hklh\_jgh_ \ebygb_ dzg_kI\Z dhjfh\ gZ kdhjhklv jhk
kdhjhklv jhklZz dhjfh\hc dhwnnbpb_gl webadlbbdlghkhV Shgtz

Dexq_\u_ kedhfZfe_ _gb_ ju[ dmdhedZ Imlh\h]h r_edhijy®*Z Zn]
&ODUDWN\Y HSLh@EXYV jul

6XPPDBHQ H[SHULPHQW ZDV FRQGXFWHG WR GHWHUPLQH
ZLWK VLONZRUP 9% BPE\§3PRRIQ JESRZWK DQG IHHG XWLOL]DW
ILQJHUOLQJV )LYH GLHWV ZLWK YDU\LQJ OHYHOWKRIVUBSD®
%RPE\[ PRUL SXSD LQ $IULFDQ FDWILVK &ODULDV JDULHSL
INK ERG\ ZHLJKW IRU GD\V )LVK JURZWK UDWH DQG IHH
ILQJHUOLQJV IHG WKH GLHWV ZLWK PL[HG ILVKPHDO DQG VLC
RI VLONZDUP SXSD 6LJQLILFDQW G UKWUHILRH VUHOWDH UHHS R
IRRG FRQYHUVLRQ UDWLR DQG SURWHLQ HIILFLHQF\ UDWLR
.H\ ZRUGIWK IHHGV VLONZRUP SXSD UHSODFHPHQW R
ILQJHUOLQJV

< zd\Zdmevimj_ hkgh\gu_ azljZlu \ \wj#&sb\AghtzkjuyLz\
dhlhjuo \Z g _crbfb y\eyxlky bklhggbdb ijhl_HdHghdgheZyh KidEbd



ijhl_bgh\ \ dhjfzo H[t_dlb\gh_ h]jZzgbg_gb_ jhklZ ijhba\h”*klI\Z
leh[Zevghf jugd_ b \ukhdZy _z p_gZ "_eZ_| aeh[h”g_\guf ih
bklhqggbdjin_bgh\ Gm gu bklhqgbdb ijhl_bgh\ “b\hlgh]h ijhbkoh ™ ~_
[he__ ij_"ihqlbl_evguc khklZ\ ih gZebqbx g_azZf_gbfuo Zfbghdblk
bklhggbdzfb jzZklbl_evgh]h ijhbkoh ™~ _gby > @ Ba ihl_gpbZevguc
ZgZebabjmx!|l fykixkdhkbg djh\ygmx fmdm km[ijh*mdlu ilbp_\h"kI\
[ _ kihalhghgqguo > Hkgh\g®@y | _g” _gpby bkkeZRm\ggdbye aZf _gu ju[gh
fmdb \ dhjfZo gZ Zevl_jgZlb\gucBllgdi b zZzyleb h[jZzszxl \gbfzgl
gZk_dhfuo 1Zd dzd hgb fhlml "hklb]Zlv agZgbl_evghc [bhfZkku <
fh™_ 1 bf_Iv dmdhedZ Imlh\h]h%rREHERRYDA R < "Zgghf bkke_"h\Zq
bamgZeb wnn_dl aZf_gu ju[ghc fmdWth]hpZrdeddhieyd@ \mjhaguo ~he)
j_p_ilmj_ ijb dhjfe_gbb fheh”b Znjb&DdkdRPBL KISHZ) XVkl ju[ b
ihdZzazl_eb dzZq_kI\Z dhjfh\

FZIl_jbZe b f_INNOKIZ jbf_gl ijh\h~ "3kebbkgy ih_ bxey ]h~rz
<k _1h hkh[_c ZnjbdzZgkdh]lh khfz ijbf_jgh h”gh]h jzZzaf_jzZ [ueb
jul[hiblhfgbdz GEBEmdghc klZgpbb ih jZa\blbx ju[h\h”kI\Z jZkiheh" _
]hjh~rZ Yglbxey LZrd_glkidhvah[dBklZgZz < i_j\u_ "g_c fheh”v ki
Zzd\zZjbmfzo ~ey z~ZilZpbb d gh\uf mkeh\byf Ihke_ wlh]Jh fheh”v
jZkkZ”"beb ih hiulguf Zd\Zjbmfzf

;ueb jZkkqgblZgu j_p_ilh\ dhjfh\ < dhgljhevghf j_p_il_ \ dZ
ijhl_bgh b\high]lh ijhbkoh *_gby [ueZ bkihevah\ZgzZ ju[gZy fmdZz
j_p_il_g_ [ueh < hiulguo dhjfZo ju[gmx fmdm aZf_gyeb gZ

DhjfZ h[hagZqb®b dzdlhgljheg0 )O )0 b)0 khhi\_TkI\ )@®gh
ILVWKHD KKl Z\ bg]j_~b_glh\ \ j _p_ilZo ijb\_"~ g \ IZ[ebp_

LZ[ebpXKhklZ\ hiulguo ]jZgmebjh\Zgguo dhjfh\

Bglj_"b_glu Dhjf

)0 )0 )0 )0 )0
dhgljhey

Ju[gZy fmdZ

DLR

Kh_\uc rjhl

Ih~"kheg_qgbdh\uc

rihl

HIjm[b ir_gbpu
JZklIbl_evgh_ fiZkeh
ih"kheg _qgbdh\h_
<blZfbgguc ij fbdk
Blh]l®

Kh~ _j Zgb_
ijhl_bgz \ dhjf|




Ih  hkh[_c ZnjbdZgkdh]h khfZ ihkZ~beb \ hl*_evguc Zd\Zjbmf
kf Hiul ijh\h~beb \ Ij_odjZlghc ih\lhjghklb DhjfZ \ghkbeb ba jZkqg
jul \ Zzd\zZjbmf_ \ A _gv Kmlhggmx “ham ~_ebeb gZ "~hau dhjfz \

b \'l_q_gb_ n"g_c
Kmob_  bglj_"b_glu i_j fZeulZeb ~h khklhygby fmdb hi
dhebq_kl\h ~h[Z\eyeb \h”u szl _evgh i_j f _rb\Zeb \ dmoh

khklhygby nzZjrz ijhimkdZeb q_j_a we_dljhfykhjm[dm k pbf_Ijhf F
ff ey ihemq_gby Iy ¢ dhlhju_ gZj aZeb kmrbeb b bkihevah\Ze
dhjf “ey ju[ \ hiul_

< |l_g_gb_ \k_]h hiulz ih~* _j"b\Zeb I|_fi_jZImjm \h~u \ Zd\Z
_ R ~ey q_]h bkihevah\Zeb Zd\Zjbmfgu_ |Zjdhkjzms \ &a\ kb
g_kt_"~ _ggu_ hklzldb dhjfh\ m~Zeyeb kh ~gzZ Zd\Zjbmfh\ _"_~g_\gh
dz ~hf zd\zZjbmf_ f gyeb \h"m gz dZ ~uc c¢ ™~ _gv ijhba\h”~beb
ijb h[_ki_g_gbb h”bgzdh\hc |I_fi_jZImju

< gZqZe_ b dhgplzZdiulzdzZ"mx g_"~_ex baf_jyeb fZkkm | _eZ dz
lhqghklvx ~h ] Th j_amevlzZIiZf dhgljhevguo eh\h\ dhjj_dlbjh\Zel

< dzZg_kI\_ ihdzazl_e_c jhklZz b dzqg_kI\zZ dhjfh\ jZkkqgbl
h[s_ijbgylu_ ihdzZazl_eb

X ljbjhkl fZkku I:eZ : +: |~: ]xgZqZevgZy kj_"gyy fZkkZz
ju[ \ Zd\Zjbmf ] £tdhg_qgZy kj_~gyy fZkkZ |_eZ ju]|

x Kdhjhklv jhklz fzkku |I_eZ W{MmWMdebl_evghklv hiulz \ *gyo

X M~ _evgZy kdhjhkWS HKLERZWDKE/*S 6*5 K ohb (0P I
OQ: W ]"ORgZImjZevguc eh]Zjbnf

X Dhjfh\hc dhwnnbpb_gl D dhebqg_kI\h \g':k _Jgghlh dhjfz ]

X Dhwnnbpb_gl bkihevah\Zgdy R )HHIbLBIQWBLR 3(5 ': ]
dhebqg_kl\h \g_k_ggh]h k @tZjfZfb ijhl_b

l[jh\h*beb h”ghnzZdlhjguc ~bki_jkbhgguc ZgZeba >hklh\_jghk
mjh\gy S

J _ameviIBlmh h*ghc ju[u g_ ih]lb[eh \h \j_fy hiulz | _ \u'b\Zz

Jhkl ju[ ih ]jmiizf ijb\_~_g gZ jbkmgd_ Kj_7Zelvghihdzaz
dhg_qghc fZkku |I_ezZ ihdzZazZl_e_c jhklZ ju[ b dZq_kI\Z dhjfh\ \ w.
|Z[ebp_ <b~gh qlh ijbjhkl fZkku | _eZ fheh”b ZnjbdZgkdbo khfh\
gZb\ukrbfb \ \Zjbzgl_ \ dhlhjhf bkihé&vah¥ZzalZldhj¥Z yZz
)0 gh jZagbpzZz k dhgljhe_f \ mdZaZgguo \ZjbZglZo [ueZ g_"
gbadbfb [ueb ihdZazl_eb ijbjhklZ b kdhjhklb jhklZ \ ]jmiiZzo \ dhl
)O  Db)0 ijb wlhf jZzagbpzZ k dBgljhéudézZz ~hklh\_jghc



]
\

FZkkZ |_ez
I
S5 o5 oo

bxg bxg bxe bxe
>Z1Z

Jbkmghdhkl fheh”b ZnjbdZgkdh]h khfZ ijb dhjfe_gbb hiulgufb

M~ _evgZy kdhjhklv jhklZ ihdZaZeZ g_kdhevdh *jm]b_ j_amevl
m~_evgZy kdhjhklv jhk)B \ Jjjiiwlhf j_amevIiZlu “hklh\_jgh hlebq
dhgljhey Z kZfhc gbadhg0\ ]pmoiZo*hklh\_jghklv hlebgby hl dhg

)0 1Zd>_ [ueZ ~hklh\_jghc JZagbpz f0"m b)@iizfbeZ
g_~hklh\_jghc
‘gZeba ihdzZazl e _c dzq_kRZZdhkih\ imds __  KzZfuf gbadbf dr

dhwnnbpb_gl [ue YO)jmiaZl)® b)0 gh hlebgby mdZaZgguo ihdz
hl dhgljhey [ueb g_ ~hklh\_jgufb Dhjfh\hc dhwAnbpp0 gluebjmiiZc
Ahklih\_jgh \ur_ qg_f m dhgljhevghc ]jnmbmmnbpb_gl bkihevah\Zg
ijhl_bgz [ue kZfuf \ukhdbf)Q@ ]jmijb_ wlhf jZaebgby k dhgljhevghc
[ueb ~hklh\_jgufb KZzZfuf gbadb ihdZazl_¢0 [ue)0 ]jdidébgby Kk
dhgljhevghc Jjm@ihc 1Zd _ [ueZ ~“hklh\_jghc

LZ[ebpZ IhdzZhZeb jhkliZ b dzq_kI\Z hiulguo dhjfh\ ijb dhjfe_c
ZnjbdZgkdh]h khfz hiulgufb dhjfZfb

lhdZazl_eb Dhjf
)0 )0 )0 )0 )0
GZqgZevgZy fZkk| | _ezZ |]
NbgZevgZy fZkkZ | eZ |] ' '

. ] [ [
Kdhjhklv jhklZ fZkku ' '
| _eZ ] kmldb
6*5 kmldb ' ' '
Dhjfh\hc dhwnnblpb_gl ' '
3(5 [ [ [
‘t*jZagbpZ k dhgljhe_ f "8klh\ jgZ




HAghnZdlhjygllci _jkbhgguc ZgZeba ihdZazZe ~hklh\_jgh_ \ebyghb
dzd dzq_kl\h dhjfh\ mjh\_gv kh~_j Zgby ijhl_bgzZ ijb\_~_gguc
bkke_"h\Zggu_ ihdzZaZzZl_eb jhklI&! ju[ b ddhZfdba \uy\be dhjj_eypbb f
mjh\g_f kh”~_j Zgbpgidhl dhjfZzo b bkke_"m_fufb ihdZazl_eyfb jhk
dhjfh\ dhwnnbpb_glu dhjj_eypbb ijb\_~ gu \ IZ[ebp_

LZ[ebpZz Dhwnnbpb_glu dhjj_eypbb mjh\gy kh”_j Zgby ijhl_bgZ
bkke_"m_fufb ihdZaZzZl_eyfb

Ijbjhkl| Kdhjhk[v 6*5 Dhjfh\hc 3(5
fZkku | |eZjhklzZ dhwnnbpb| gl

Kh~_j Zgbl|
ijhl _bgz

H{km " gbk_ hiulgu_ j_p_ilmju bkihevah\Zeb h”bg gZ[hj bg
wdki_jbf_gl_ jhkl fZkku |I_eZ fheh”b ZnjbdZgkdh]h khfZ [ue hIf_q_
j_p_ilmj h~rgdddazl_eb jhklZ kbevgh hlebgZebkv m jZaguo ]jmii
fZkku |I_eZ fheh”~b b [he__ \ukhdh]h dzZq_klI\Z dhjfh\ [ueb kZfufb \
khhilghr_gb_ ju[ghc fmdb b DLRO[ueh”Ze__ ke_"~h\ZeZ dhgljhevg2Zy

\ dhlhjhc julfg¥ZyZz khklZ\eyeZ ba bklhgqgbdh\ [_edZ “b\hlgh]h
)0 >hklZlhggh \ukhdbfb [ueb ihdzZazZl_eb dhjfh\ \ dhlhjuo |
hkgh\ghc ZkhkRZ\eyeZ )0

DhjfZ \ dhlhjuo DLR [ueZ )Okghbegebf _"bgkl\_dlggdlokhf [_edh\
"b\hligh]h ijhbkoh Y0gbyihdzZzazZeb kzZfu_ gbadb_ j_ameviZliu ih bl
ithdzazl_eyf

>ey Znjbdzgkdh]h khfzZz [ueh khh[s_gh qlh ij_”~ihqlbl_evgu dl
ijhl_bgh\ % > @ < gZr_f wdki_jbf_gl_ dhglhleewmpgZeZ ] pmiifz ik
kh~_j"Zgb_f b ihdZzaZeZ \ukhdbc jhkl dhjfZz ihdZaZeb \ukhdb_

ljhl_bg \ dhjfe_gbb \ Zd\Zdmevimj_ yl\ey |ky hkgh\ghc
\ujZsb\zZgbb ju[ <uyle_gh glh kf_kv bklhggbdh\ ijhl_bgz ih
j_amewlzZih kjz\g_gbx k dhjfzfb k h~rgbf bklhggbdhf ijhl_bg
ijhbkoh ~_gby > @ GZr wdki_jbf_gl ohjhrh ih?I\_j"~Z | "Zggh_
jZ\gufb "~heyfb ju[ghc fmdbOb DLHRRdIZaZe kZfu_ \ukhdb_ ihdzazl_
\ur_ gq_f dhgljhevguc dihpf [h2e'  gbadhf kh~_j Zgbb ijhl_bgZz

Dzd bklhggbd ijhl_bgh\ “b\hlgh]h ijhbkoh ~_gby DLR hc
dZq_klI\_gghc ih kjZ\g_gbx k ju[ghc fmdhc IhdZazZl_eb jhklZ ju]
]imiiZo k ij_h[ez~rZgh)Of D)B hdZaZebkv gBéudibib Ke_~h\ZIl_evgh
klhbl j_dhf_g~h\Zlv DLR dZd hkgh\ghc bklhggbd ijhl_bgh\ “b\hlgtl
dhjfZo ~ey bgl_gkb\ghc Zd\Zdmevimju

HAgZdh DLR y\ey_Ilky ohjhrbf "h[Z\hqguf bklhggbdhf ijhl_bgh\
dhjfh\ az kq_I| azf_gu julghé¢_KmdBh WIlh hg_gv i_jki_dlb\



Ma[_dbklzgz ]~_ jZa\blh ijhba\h?kl\h rzedZ b dmdhedZ Imlh\h’
ih[hgguf ijh "mdlhf

J _dhf g”rZpbbkhhlI\ _IklI\bb k gZrbf wdki_jbf_glhf fh gh j_dh
ijh~ he blv hiulgu_ jZ[hlu ih\Dgblxed R dZd aZf_gu gZ ju[ghc
khklzZ\_]jZgmebjh\Zgguo dhjfh\ ey dhjfe_gby fheh”b ZnjbdZgkdh]

Ebl _jZImjZ
$NLQZDQGH $ $ B8JZXPED $ $$ B8JZXPED 2 $ (IIHFV
PHDO ZLWK PDJJRW PRDO UWLDLWM 8 BPQCKIVHF W i OFDI ILQJHUOLQ.

$WWDOD 5) OLNKDLO 6 . (IIHFW RI UHSODFHPHQW R
VR\EHDQ VHHGVY DQG GULHG DOJDH RQ JURZWK SHUIRUPD
SDUDRHRVMHWOH WLODSLD 2UHRFKURPLY QLORWLFXV HJ\SW

)D .D\RGH 2 6 8JZXPED $ $$ (IIHFWV RI UHSODFHPH
2U\FWHYV U KALLGRFHURW PHDO R.Q DMK \J NIREMWBSK 9O O
DQEHWHUREUDQFKMWOBRPUHQL@HY ILQJHUOLQJV -RXUQ

)DWXUDWL (2 %DORJXQ $0 8JZX // & 1XWULHQW
RE OD]HGDGLIIHUHQW GLHWDU\ SURWHLQ OHYHOV 1LJ - $S:

/L . :DQJ < =KHQDQJ 5LH ;1 HW DO 5HSODFLQJ ILV
UHQGHUHG DQLPDO SURWHLQ LQJUH GS.IHIDHE\R B Q R IDHMHIDXURAG C
LQ QHW FDJHV - :RUOG $TXDFXOW 6RF

5RELQVRQ (+ /L 0+ &RPSDULVRQ RI SUDFWLFDO GL
DW YDULRXV FRQFHQWUDWLRQV RI GLHWD U\ FSVIROEGEXWIRBNX § |
UDLVHG LQ HDUWKHQ SRQGV - :RUOG $TXDFXOW B6RF

6RJEHVDQ $ 2 B8JZXPED $$$ ODGX & 7 1XWULWLY
JDUGHQ VQDLO /LPLFRODULD DXURUD PHDW PHDO LQ WKH
%LRWHFKQRO

7DFRQ $ * )HHG LQJUHGLHQWYV IRU ZDUP ZDWHU ILVK
&LUFXODU QR )$2 5RPH SsS

'XH 0 =KRX = :X :) <X < B5HQ =/ 3DUWLDO RU
E\ PHDW DQG ERQH PHDO LQ SUDRBWRF R OR®LLKN\$GE/Z GRRAR RERXAN W
6LQLFD



M>D> @
JU,HOHAYCKL*Y HLJ:KEV J?KIM;EBDB D:J?EBY
Dmjbpug : ?2 ?nj_fh\ K : FzdzZjh\z L :
N_~_jZevgh_ Jhkm~ZjkI\_ggh_ [x~" _lgh_ h[jZzah\ZI_evgh_ mqj_"
ijhn_kkbhgzZevgh]lh h[jZzah\Zgby ©Il_ljhaz\h”"kdbc Jhkm~Zjkl\_gg
N X U & BHQVWX/ X

),6+(5<,1'8675< ,1 5(38%/,& 2) .$5(/,$
. XULFLQ $ ( (IUHPRY 6 $ ODNDURYD 7 $

J_axf < klzZlv_ ijb\_~_gu k\_"~_gby h khklhygbb ju[hohayckl
J_kim[ebdb DZj_eby Jhkkby l[jb\_~ _gu k\_~_gby h ju[ghf ij
Zd\Zdmevimju b \hkijhba\h”"kI\_ ju[guo aZiijkhé_ gMbyZaZegug_cr_
jZa\blby ju[gh]h ohayockidbz DZj_

Dexq_\u_ kelhdZgh_ ohayckl\h Zd\ZdmevimjZz kz~dh\h _
\hkijhba\h”~klI\h fhjkdh_ b hd_Zgbq_kdh_ ju[heh\klI\h ju[heh\kI\h

6XPPDUKH DUWLFOH LV GHYRWHG WR GDWHV RI ILVKHU\ |
SURYLGHY PDWHULDO Rl ILVKHULHY DTXDFXOWXUH DQG ILV
IXWXUH zZzD\V RI GHYHORSPHQW RI ILVKHU\ LQGXVWU\ LQ .DUH

.H\ ZRUGQWKHU\ LQGXVWU\ DTXDFXOWXUH FDJH IDUPLQJ
ILVKHULHYV

J _kim[ebdZ DZj_eby jZkihetaZigZ dhic_yZklb Jhkkbckdhc N_~_j
k \_j_ hgZ ]jzgbgbl k Fmjfzgkdhc h[eZklvx gZ \hklhdhkkhdoZg] e
<heh]h”kdhc b E_gbg]jZ kdhaZ MfEZ&ryftk Nbgeyg”b _c ijlkibjhly" _

liZgbpu \ df H[sZy iehsZ”~v DZj_ebbBljhly lukggilvdf _ | _jjblhjbk
k k_\_jzZ gz x] df b k aziz~Z gZ \hklhd df> @

H[\h~g_gghklv j_kim[ebdb h”gZ ba kZfuo [hevrbo gZ |_jjb
N_"~_jZpbb ;he__ lukylm diao jdjkijigh crb_ wEBYNh_kdh_ b Hg_ kdh_
azZgbfzxl __l_jjblhjbb Hdheh lukyq j_d bf_xI h[smx ijhly"
lukyq df> @

AgZq_gb_ hHaqogato kbkl_f \ nhjfbjh\Zgbb \h”"guo \ Ihf qgbke
j_kmjkh\ h]jhfgh Hgb j_]mkedjnkhrjhelh]bg_kdbc j_"bf < qzZklghklb
_kl_kI\_ggufb Zddmfmeylhjzfb \h”guo fZkk hij_~ _eyxl mjh\_gi
jZkiheh™ _gguo gb"_ ha_j khojzZgyxl g_j klbebsZ p_gguo \b”h\
[eZ]hijbylgu_ mkeh\by ”“ey bo \hkijhba\Vbafghlh ahaydki¥zZ DZj_ et
gZjy™m k ij_kgufb \h~h_fZfb y\ey Iky ; _eh_ fhj_k mgbdZevgufb i
< hlebgb_ hl ~“jm]bo Zjdlbg_kdbo \h~h_fh\ hgh keZ[h k\lyaZgh Kk
h]ljhfguc [_j_Jh\hc klhd hl A LEdb_ diikehbly[Kkimxl nhjfbjh\Zgbx



Ki_pbnbgghc nehju b nZmgu lehsZ”v ;_eh]h fhjkjhdgeh Jemikyd d
f fzZzdkbfZevgzZy em[bgH[t_f \h~ghc fZkku Ipklydfgghklv [_j_]h\hc
ebgbb \ dzj_evkdhc qzZklb fhjy [he__ cdfZklvix ik hrdéovr _kdZebk
fghlhgbke_ggufb aZzeb\zZfb qlh kihkh[kI\m_I jZza\blbx fhjkdhc zZd\z

H]jhfguc \h”~guc nhg?” mgbdZevjghlglwvo hlab kg hf agZgbl_ev
ijhly” _gghklv g_j_klh\uo j_d h[beb_ \b~h\h]h khklz\Z \lb dZq._
bolbhnZmgu kha”~zZxl rbjhdb_ \hafh ghklb ”"ey jZa\blby \ j_]lbhg_ j
ju[gh]lh ohaycklI\Z ijhfukezZz \hkijhba\h”"klI\Z zZdwWtémeXZamhh [jZ&8Z]Yy
"b\hibkgum wdahlbg_kdbo \h”guo h[t_dIh\ hij_~_ebl d gbf bgl_
jdj_Zpbb hkh[_ggh \h~gh]lh Imjbafz kihjlb\gh]h b ex[bl_evkdh]h |

< fhjkdbo b ij_kguo \h~Zo DZj_ebb h[blz_lI ij_~klZ\bl_ey
dhlhjuo hdheh iheh\bgu bf_xIl ijhfukeh\h_ agZq_gb_ > @

< gZklhys__ \j_fy hkgh\m ju[hohayebl\jgkint[ebbEZk DZj_eb
khklz\ey | ijhfuk_e ju[u b "h[uqz fhj_ijh~mdlh\ \ Ihf qgbke_
Zd\Zdmevimjz b \hkijhba\h~kl\h p_gguo \b”~h\ ju]

ljhfuk_e

DZj_evkdb_ ju[Zdb \_"ml ijhfuk_e ju[u dzd \ ij\kgdo 1Zd b \

< ij_kguo \h"Zlgh\ghf hk\Zb\zZxlky k_\_jgZy qzZklv EZ"h kdh
iehsz”v zZd\Zlhjbb Hg_"kdh]lh ha_jz LzZd _ j_]meyjguc ijhfuk_e
gZb[he__ djmiguo \h"h_fZo <u]ha_j_ Lhiha_j_ K_]Jha_j_ lyha_j.
Ajmlbo GZ kj_"gbo dhfZZoobyh_gkb\gh jZa\b\Z _Iky kihjlb\gh_ b e
ju[heh\kI\h Fgh]lb_ fZeu_ ha_jzZ \ hkgh\ghf hk\zZb\zZxlky f_klguf g:
meh\u ju[u \ ij_kguo \h~h_fZo \_kvfZ gbadb_ b \ ihke_"g__ ~_Kky
ij_"_eZo |lj_o lukyqg lhgg 1Z][e

LZ[ebpZ<ueh)\ ju[u \ ij_kguo \h*h_fZo DZj_ebb b ;_ehf fhj_ luk Ih

=h”u

Meh\u

=h”u

Meh\u
libf_qZgb_ \ IZ[eblpibevahkXgh_gby Fbgbkl jkI\Z k_evkdh] ju[gh]lh b hohlgbqv
j_kim[ebdb DZj eby

Hd_Zgbq_kdbc ijhfuk_e dZj_evkdb_ ij_"ijbgbfzZl_eb hkms_KklI\
fhj_ \ ahgZo bghkljZgguo J]hkm”Zjkl\ b dhg\_gpbhgguo jZchgZo :I
ihke_"g* _kylbe Ib_ dhe_[extkgeZ20ij Iluk 1lhgg I|Z[k ihke_~gb_ Ijb
]h~Z ht_f \ueh\Z ij_\urzZ_|I luk lhgg



LZ[ebpZH[t_fu hd_Zgbq_kdh]h ijhfukez dZj_evkdbo ij ~ijbgbfZl e

=h”™u
>h[uq|Z
=h”™u
>h[uq|Z

d\Zdmevimjz

:d\ZdmevIimjz \ DZj_ebb ij_"~klz\e_gzZ kz"~dh\uf ju[h\h” kI\hf
hkgh\ghf gz ij_kguo \h~"Zo Kh]JeZkgh kh\j_f_ ggufd\zdkmee*hhyzgbly
DZj_ebb jza\b\zZ_Iky ~bgzZfbggh \\b"m mdbtdZzehgu &kdigbjhgdlhjh
jZa\bluo | _ogheh]bc ijhba\h”*"klI\Z J[ebahklvx jugdh\ k[ulZz

Hp_gb\Zy | _dms__ khklhygb_\ J_kim[ebd_ DZj_eby gZ yg\Zj
ij_"ijbylby pilohY_j jZ[hldb ju[u djimiguo bddmkigbbggh
dhfie_dkzZz kmffzZjghc fhsghklvx feg fZevdZz ehdZevguo
h[_ki_q_gby kh[klI\_gguo gm ~ ohayckl\ ih \ujZsb\Zgbx < jZ
ij_"ijbylbc az”_ckl\h\Zgh g_eh\ijhba\kNkdddmij_h[ez~Z_ | jZz"m"’
nhj_ev khklZ\eyxsZy hl h[s_]h h[t_fZ \ujZs_gghc ju[u i
ijhba\h~klI\Z “"jm]bo \b"kb]jAi[wyw_evfu b iZebb kd&lebz\lky ]h” m bo
"hey khklzZ\eyeZz [h \ ]JhAm \k_ijjlb edh¥ iZeby [hevr_ g_
\ujZsb\zZ_Iky gh ihy\beky \ dZq_kI\_ wdki_jbf_glZevgh]h h[t_dlZ h

>bgzfbdz ijhba\h?kl\Z kz~rdh\hc ju[u aZ ihke_"gb_ e_| ijb\_

LZ[ebpZ<ujZsb\Zgb_ju[u \ kZ*dh\uo ohayckl\Zo DZj_ebb Iluk Ilhg

=h”"u

<ujZsb\Zghb

=h”"u

<ujZsb\Zghb

< gZklhys__ \j_fy \ DZj_ebb \ujZsb\Z_Iky hdheh kz~d
ijhba\h~bfhc \ Jhkkbb IWN_Hpjgevgh]hglkl\Z ih ju[heh\klI\m h[t
i_jki_dlb\guo mqgzkldzZzo "~ey Ih\Zjgh]lh ju[h\h?kI\Z khklZ\ey | [he_
"hklZlhggh ~ey m\_ebq_gby h[t_fZ \ujZsb\Zgby \ jZaZ L_f g_
jZkiheh  _gu \ K_\_jghc DZj_ebbblgrjkijldbmfu b Ij_[mx] kms_KkI\_
\eh” _gbc kh klhjhgu ihl_gpbZevgh]h bg\_klhjZz

>ey khojZg _gby eb”bjmxsbo ihabpbc J_kim[ebdb DZj_eb
ijhba\h~kl\Z ~h lukyq Ihgg g_h[oh”bf dhfie_dk f_j h[_ki_qgb\Zxzs
hljzkeb km[kb~bjim\Zggzgz ij_"ijbylbc ih bg\_klbpbhgguf b djzld
dj_"~blzf ev]hlgh_ dj_"blh\Zgb_ 7ey jZaebgguo nhjf ohayckl\l
dZzq_kI\_gguf ihkz~hqguf fzZl_jbzehf b dhjfzfb ”"ey m\_ebqg_c
kljhbl_evkl\h kh[kI\_gghlh ke ef dpbpthgghp_gljZz ju[h\h~klI\Z



bgnjZkljmdIimjgu_ j_r_gby ”"ey jZa\blby iehszZ”~hd ju[h\h”~kI\Z \
j_kim[ebdb ]*_ khkj_~hlhgq_g hkgh\ghc ihl_gpbZe \ujZsb\Zgby |
k_ahggh]lh \ujZsb\zZgby [hevrh]h h[t_fzZ hl lhggZdZZlmhjigihc n
;_eh]lh fhjy | _ogheh]bq_kdZy b gZmggzZy ih~*_j'dzZ ij_"ijb
wdheh]bq_kdh]h khklhygby \h*ghc kj_"u \ ju[h\h~kI\_

<hkijhba\h”kl\h

<hkijhba\h”kl\h ju[guo aZiZkh\ \ DZj_ebb hkms_kl\ey_ |ky gZ
\ ju[heh\_pdbo dhlropadblhjuo kzZ~dh\uo ohayckl\Zo Hkgh\gufb
\hkijhba\h”~kI\Z y\eyxlky ZlezZglbq_kdbc ehkhkv 6DOPR VDODU /I
ehkhkv 6DOPR VDODU / PRUID \HEDHRR QXEIUHI/QOWH X VKb ]

H{t_fu bkdmkkl\ _hlglgihfba\h~kI\Z ijb\_"~ _ gu \ IZ[ebp_

LZ[ebpZ<hkijhba\h”kl\h p_gguo \b”h\ \ ij_kguo \h~*h_fZo DZj_ebb &
rimd

=h”"u

<uimkdb

=h”"u

<uimkdhb

Hkgh\gh_  \gbfzgb_ ijb \hkijhba\h”~kI\_ p_gguo \b~h\ |
ZlezZzglbq_kdhfm ehkhkx <uimkd jZagh\hajzZklghc k_f]lb khojzZgy_IlKk
+ luk hkh[_c _ " _]h”gh

< _ ]h?™u ijhreh]h \_dzZ khklhygb_ ihimeypbb ij_kgh\h”gh]h e
ha_j [ueh djblbqg_kdbf Mql _ggu_ mehbulkpgdjZibebtkvRhvZa ih
kjz\g_gbx k fb ]h~Zfb >ey khojZg _gby wlhc ihimeypbb \ Hg
ij_kgh\hZgehkhkv [ue \dexg_g \ DjZkgmx dgb]Jm DZj_ebb b Jhkkbb
kms_kI\_ggh m\_ebqgq_gh _]h \hkijhba\h~kl\h < J]h~m [ueh \uj
j_dm Rmx [Zkk_cg Hg_"kdh]lh ha_jZz luk jZagh\hajZklghc fhe
< ihke_"tmxs]h”u h[t_fu _]h \ujZsb\Zgby khojZgyebkv \ ij_~ eZo
]h~r H[sZy gbke _gghklv ehkhky \ Hg_ “kdhf ha_j_ kms_kI\_ggh m\
meh\u dhlhju_ klZeb ~hkllihlgdvih® Ehkhkb \ujhkrb_ ba fheh”b &
\hkijhba\RZkl\ meh\Zo khklZ\eyelH[sbc meh\ ehkhky gZ \k_c Zd
Hg_ "kdhlh ha_jz ih ~Zgguf B E Smjh\Z b < : Rbjhdh\Z ~hklb]zZe
< ]h~"Zo keh bezkv djblbgq_kdZy kblmzZpby k hlkmlklI\b_f ijhb
ju[hmqg_bguwz]jz " _gbgd bmajhkr_]h [jZdhgv_jkdh]h eh\Z b kgb _
\uimkdh\ ~h luk rimd K ]h~"Z gZzqzZlh nhjfbjh\Zgb_ azZ\h”~kdh]h
ij_kgh\h~gh]lh ehkhky 7~ey ih~"_j Zgby h[t_fh\ \uimKdEyqZrimjh\g _
_ _lh"*gh

Hkglygufb gZijZ\e_gbyfb ~Zevg_cr_]h jZa\blby ju[gh]h ohayck
ij_"g_fm hklZzgmlky ijhfuk_e Zd\ZdmevIimjZ b \hkijhba\h”kl\h



ljhfuk_e kfh _I jza\b\ZIvky g_ lhevdh azZ kqgq_Il ~Zevg_cr_]h h
\h~"h_fh\ gh jZkrbj_gby hd_Zgbqg_ \dhlhkeu[hgeh\kihlj_[m_1| fh"_jgb:
ijhfukeh\h]lh nehlZ b jZkrbj_gby i_j_jZ[Zlu\Zxs_c [Zau

Hkgh\hc Zd\Zdmevimju hklzZzg_Iky kz~dh\h_ ju[h\h~kl\h ?]h
hk\h_gby gh\uo h[t_dIh\ ju[h\h?*kI\Z hk_Iljh\uo kb]h\uo ju[ khe
ohalkkl\ b [Zau ”"ey ihemq_gby ihkzZ*hqgh]h fzZl_jbzZez kh\_jr_gk
ijhba\h~klI\Z ju[ghc ijh*mdpbb jZajz[hldb wnn_dlb\guo kihkh[h\ |
ju[ I_jki_dlb\guf IZzd"_ [m~_1 kha”Zgb_ dhfie_dkguo ha_jguo oh
\ujZsb\zZgb ujuKihjlb\gh_ ju[heh\kI\h b ju[guc Imjbaf

<hkijhba\h”~kl\h ju[guo aZiZzkh\ ihemqgbl \ m\_ebqg_gbb h[t_f
memqr_gbb dZq_kI\Z \uimkdZ_fhc fheh”~b azZ kq_l jZkrbj_gby fh
aZ\h”~h\

J _amevlzlhf I1Zdbo jZ[hl [m”~_| mh\\ ejthndulgéZ b[tujZsb\Zgby jufu
DZj_ebb ~h luk lhgg ]1h”"

Ebl_jZImjz

v J1_] <Y ljh*mdpbhgguc ihl_gpbZe ;_eh]h fhjy Bkke._
fhj_c L KI' [ ABG J:G k

;bhj_kmjku Hg_"kdh]lh ha_jz |I_ljhaz\h”"kd pDajljeixdbc g

k

=jb]lhjv_\ K < <gmlj_ggb_ \h”u DZj_ebb b bo ju[h
bkihevah\zZgb_ 1_Iljhaz\h*"kd =hkm~ZjklI\_ggh_ ba”Zl_evkl\h DZj_e

B\zZgl_j >W Ju'dh\ E I Ju[u Fbj "b\hlguo I_ljhaz\h”kd

| _ljhazZAkdh]h JThkm~Zjkl\_ggh]h mgb\_jkbk_1Z

DzZlZeh] ha_j b j_d DZj_ebb ji_n G G NbezZlh\
| _ljhaz\h~"kd DZj_evkdbc gZmqguc p_glj J:G k

Dmjbpug : ? ?nj_fh\ K : Fzdzjh\z L : 'gZeb
Zd\Zdmevimkum[dbd_ DZj_eby Ju[h\h”kl\h b ju[gh_ olhamokMd «
Fhkd\z K

J_kmjku ih\_joghklguo \h" KKKJ D&AzZedxy h K_\gjh E
=b~jhf_I_hbanZzl k

Jhkju[heh\kI\h >hdmf_glu Il _j_q_gv ju[h\h”~guo
KWW3ZILVMRY XL OGHR/FXPRWWD\VBOH YIDWIDA Y B M WO W XU ROISNYADYNRK O W

XUSHUHBKHQSGI

Ju ' dh\ E IKz~Adh\Zy ZzZd\Zdmevimjz gz ;_ehf fhj_ F 2
F_""mgZjh~"ghc dhgn_j gpbb ©Wdheh]bg_kdb_ bkke_~h\Zgby [_eh
I I _j[mj] ABG J:G K



M>D
G?FGH=H H KBKL?F:O0O DMEVLB<BJH<:GBY < HL?Q?KL<?GGH
JU,H<H>KL<?
EZ[_g:p
N=:GM<®_jhkkbckdbcbkZmgyti\zl evkdbc bgklblml bjjb]Zpbhgg
ju[h\h~KkIAZHP D LYOQ # LIIQ GHY

J_axfJZkkfzljb\zZxlky hl* _evgu_ gZijZ\e_gby b kbkl_fu dme\
kh\j_f_gghf jhkkbhek\hf*kI\_  Hp_gb\Zxlky bo ij_bfms_KkI\Z b g_
lj_"eZzZ]Z_|ky rbj_ bkihevah\zZlv \hafh ghklb dhf[bgbjh\Zgguo |_o¢

Dexqg_\u_ keBUdXZdmevimjz ij_kgh\h”rgh_ ju[h\h”~kI\h ehl
ijm~h\h_ ju[h\h”kI\h kbkl_fu dmevib\bjh\Zgby

6XPPDURWLGHUY VHOHFWHG VWUDLQV DQG WKH V\vw
IDUPLQJ (YDOXDWHG WKHLU DGYDQWDJHYVY DQG GLVDGYDQ
FRPELQHG WHFKQRORJLHV

.H\ ZRUGBVXDFXOWXUH IUHVKZDWHU ILVK HAX®QKXWULHV\
UHVHUYRLU ILVKHULHYVY FXOWXUH V\VWHPV

>ey gZqgzZe\db bihfm ijb”~_I|ky jZah[jZIvky k hij_~_e _gbyfb Ih
ju[h\h~rkI\h" DzZghgbqg_kdh_ hij_~_e_gb_ 1 _jfbgz Z264DZAGHHKmM|Z
DO @ z*qZa\_"_gb_ b \ujZsb\Zgthjl]Zpbghilbdhgljhebjm_fuo
\u”_e_gh gZfb mkeh\byo AN kv b "Ze__ pblZlu ih kbevgh
i_j_\h"m > @ \ "Zgghf k&Amd§Zgb\ kbf_xs__ \ kh\j_f_gghf jm
e_dkbdhg_ fgh _kl\h lThedh\Zgbc jzZza\_"_gb_ \9Kij[ihea\hhkidhagZ
ithemqgbf \_jhylgh \iheg_ zZ”~_d\Zlgmx ~_nbgbpbx Fghlhqgb
fhr_jgbabjh\Zlv b jzZkrbjblv wlh JIlhedh\Zgb_ fhlb\bjh\Zgu
khh[jz  _gbyfb ZdIimZevghc dhgtxgdimju b g_ba[_"gh ijb\h*yl
kfukeZz

:gZeba nrkdimju kh\hdmighklb \ujzZsb\Z_fuo \ Jhkkbckdhc
]b”rjh[bhglh\ ihdzZzaulZ_1 qglh ijhba\h?kl\h g_ju[guo h[t_dlh\ n
hkpbeebjm_1| J~_ Ih gZ mjh\g_ klzZlbklbg_kdhc ih]j_rghklb
ijbgbfzlvky \h \gbfzZgb_ >FzZdh_2~h\ [jzadf L\&dbf"rzZevg_cr_.
jZkkfhlj_gb_ k\h~blky Ilhevdh d kh[kI\_ggh ju[h\h” klI\m ‘he_
kdeZ”u\Zxs_cky ghjifizZMa\glc [Za_ b |_dmsbf Ij_g”Zf [h]Zluc bgl
| jfbg Zd\ZdmevimjzZ \ _]h hnbpbZevghc |jZzdlIh\d_ k\jkaddbdg ]Jez\
kzrdh\uf ehkhk_\h”AKIXdmevIimjzZ "“he gZ« Mlhjv \f_klh«
fg "j@ Ih\ur_ggh_ zZ~fbgbkljZlb\gh_ \gbfZgb_ d wlhfm gZijzZ\e
]Jh~ru hltykgy_I|ky bkdexqbl_evgh |I_f qlh hgh eh[[bjm_Ilky 1Zdb
mjZ\gh\_kb*Z\Rogb_k_cqZk ijzdlbg_kdb g_q_f



Dzd ~_ \uley”~bl ~Zggh_ gzZijz\e_gb_ \ k\_I_ gZijbf_
ijh~h\hevkl\_gghc [_ahiZzkghklb" >hklZlhgqgh khihklZ\blv h[t_fu
b fhc\u gZk_e_gb_f JN k ihlj_[e_gb_f \ujZs_gguo ehkgk]lke b
\j_f_gb bfihjlbjm_fuo glhfu m[_"blvky \ Ihf qlh ih f_gvr_c
jhkkbyg 1ZzdZy Zd\ZdmevimjzZz g_ bf__1| jh\gh gbdZdh]h agZq_gl
glh ~ey ijhba\h”*kI\Z d] ZleZglbq_kdh]h ehkhky g_h[oh”bfh d]
ijh]j_kkbjmxs_]h ~_nbpblZ ju[ghc fmdb b kujvy ey __ ijhba\h”"k
dhehkkzZevghf fZkrlZ[_ \h\le_dZxlky h]jhfgu_ dhebd&dkifgbilbs_\h
k_ev™b b ) < qzZklghklb Ghj\_]Jby az ]h~rZ i_j_fheheZ gZ fmd
Lzdbf Z[ghf \ujZsb\Zgb_ ehkhky g_ kihkh[kI\m_1 j_r_gbx ijh[e_
__1Zd dzZd ba ibs_\h]h [ZeZgkZ baujZakkyhgeXrimidms \\hc ju[u q
\ujZsb\z |ky ><Zkbev_\ @

Qlh °~_ fu bf__f a~_kv \ blh]_" Dhjfz ihkzZz "hggqkkl fEVgjhZe
kKl _i_gb h[hjm~ e\Xfgtjlgu_ | _ ijbh[j_1Z_fu_ azZ dhg\_jlbjm_fm
ijZdlbg_kdb _~bgkl\_gguf bklhgqgbdhf dhlhjhc k_cqgzZk y\ey_ Ilky
fzkrlZ[_ Ihjlh\ey g_\hah[gh\ey fufb ijbjh*gufb j_kmjkzZfb <
wdkihjlguit©nl_gpbzZe ~Zggh]lh gZijZ\e_gby NZT _ ijb kZfuo .
i_jki_dIb\Zo gZ nhg_ kh\j_f_ggh]h khklhygby Jeh[Zevgh]h juc
\uley”~bl \iheg_ h~ghagZqgh

:gZeh]bqguf h[jzahf ~_eh h[klhbl b '\ ij_kgh\h”~ghf e
nhj_e_\h”kl\_  AZdkv Kbevg__ ~_ckl\m_I| _sg hd'bgljm2Zdlim_fh_
aZljyag_gb_ \ emqr_f kemqZ_ w\ljhnbdAZpHEYZ hagZz] d&hlihjpo
[Zabjmxlky kzZ~dh\u_ ohayckl\Z ijhba\h~ysb_ ihqglb \kx [|IF
G_kh\_jr_gkl\h kbkl_fu ghjfbjh\Zgby Mhatik lbZRdhgzp ij_"ijbylbc
Zd\Zlhjbb \h”guo h[t_dlh\ klZeh hqg_\b~ gufiphrehyh \_dzZ ;uel
ihdZzazgh qlh nhjfZevgh khhl\_IlklI\mxszZy ghjfzlb\zZf hjl]Zgbq_Kk
gZoh”blky az ij_"~_ezZfb kihkh[ghklb \h"h_fzZ d kzfhhghg&\gbx >

@ Dzdbf h[jZzahf wlh \eby_ | gZ djZcg_ mya\bfu_ wdhkbkl_ft
dhff_glZjbyo g_ gm ~Z _1lky

KhagZl_evgh h[oh”y a”_kv \hijhk h[ h[t_dlZo dmevib\bjh
[ _ amkeh\gh hl*_evgh]lh jzZkkfhlj_gby g_evayy\lgZ h”ghf hkhZc
Zki_dl_ g_ihkj_"klI\_ggh k\yazZzgghf k aZljhgmlhc \ur_ ijh[e_fhc
hlezklb ex[h_ kh\j_f _ggh_ ]Jhkm~Zjkl\h ~he ghx h[rXklivgtr\gb az”
ijh~ h\hevklI\_gghc [_ahiZkghklb bkoh”y ba hqg_\b”ghc g_h[oh’
ijbjh~rgh]lh [bhjZaghh[jZaby hjb_glbjmykv gZ h[sb_ pb\bebaZy
[mMm*"mqgb k\yazZgguf f_""mgzZjh~gufb h[yazl_evkI\zZfb G_ ke_"m_|
gbo ZdimzZevgZ lhevdh "ey | g ©OjZa\b\ZxsbokptyligihZzgkzZzivhhgl
i_j_"~h\h_ Jhkimhzh~gzdh ij_"ijbgbfz_1 \_kvfZ wg_j]lbqgu_ f_ju "e
kh[kI\_gghc ijh*h\hevkI\_gghc [_ahiZkghklb >H\gbggbdh\ @



Ba \k_c hl_qgq_kI\_gghc bolbhnZmgu hk_Ijh\u_ ju[u \ gZb[he\
\urZxs__ky wdhghfbg_kdh_ agZq_gb_  |jgdog ggitheghkdvxklanmkr
bkg_azZxsbo \bA"h\ Bkoh”y ba wlh]Jh \k_ nhjfu Jhkm~ZjklI\_gghc
hg_j_"v p_e_khh[jZzagh gZzZijz\blv bf_ggh gZ hk_Iljh\h~kl\h D2Zzd
K; ITh*mrdZz «"h ke_"mxs_c ijhe_I|Zjkdhc j_\hexpbbbhkl Ijh\u_
ithwlihfm ijh[e_fm bo kiZzk_dhyj gZ\k dZg_f_~e_ggh >Ih"mrdZz
<k_ hklZevgh_ \dexqZy dhff_jq_kdhk _bkarekigll\reNvgXly ij_jh]ZIb
[bag_kzZz Fu _klI_kI\_ggh g_ ijbgbfz_f a~_kv \ jZkqg_l bgl_gl
gZlb\gu_u\bdhlhjufb kbkl_fgh gbdlh g_ azZgbfzZz_Iky

Dzd "_ hl[klhyl ~_ezZ \ ijm~h\hfzjufb\gkNkl\gghf gZijZ\e_gb
kihkh[ghf wnn_dlb\gh bkihevah\zlv _kl_kI\_gguc ijh*mdpbhgg!
gZklhys_]h \j_f_gb ijhba\h”~ys f [hevrmx gZklv \ujZshb\z
Blg_jiulZxsmx \ jzfdZo ihebldhjj_dlghklb 0ZjZdl_jbklbdm
ZkkhpbzZpbb h[t_~bgyxs_c [hevrbgkl\h ijm~h\uo ohayckl\ ~*Ze
FZdh_"~h\ > @ K I_o ihj fZzeh qlh baf_gbehkv Lhevdh h”~bg i
Dbjy2 b H:H ©le_fazfiar_ D&jtzc? gZ “hex dhlhjuo ijboh”~blky ijZ¢
\ky ju[Z ijhba\h~bfzZzy \ Qm\Zrbb y\gh g_ kljZz*"Zxs_c hl *_nbpb
ijhba\_eb ih ~Zgguf Jhkju[heh\kI\Z \ ]h~Am I Th\Zjg
k_]lhe_ldh\ b Khhi\_IkI\l_ g\ckh ¥h bl ju[u

< gZgZeo ]] ijhreh]lh \_dz \ rlzZl_ :c”Zoh Ijm”~ h~gh]lh ju[h\t
__]h”gh [he__ | ju[u Z \ NJ= dmevib\bjh\Zgb_ dzjiz ~"Z\Zeh
gZ h”"bg q_dhY _cdhzj"Zqg b 7] k @ LZdbjhbp\dhaki\zrey
mdZazZgguo \ur_ fzZkrlZ[h\ ~hklZlhggh a Zf_jbdZgkdbo be
ju[h\h~h\ h[jZzapZ khjhdzZe_Ilg_c "Z\ghklb Fh gh 1zZd _ hIf_IEk
azZf_qgqzZl_evghf nhg_ kha~zZxlky fghl]hgbke_ggu_ ihjh™u
\gmljbihjhrgu_ IpidevgZy p_gghklv dhlhjuo khhI\_IklI\m_| hqg_
\urZxsbfky ijhba\h”~kI\_gguf "hklb" _gbyf

L _ogheh]bg_kdb_ ij_bfms_kI\Z j _pbjdmeypbhgguo kbkl _f

gZb[he__ ijh]j_kkb\ghc b gZmdh_fdhc ih”~hljZkeb ju[h\h~ Kkl
>Pbjdmeypbhgdokl fu« @b]bg b fg "j @ b g_ g
dhff _glzZjbyo AZkem b\Z | \gbfZgby “~jm]lhc Zki_dl ijb\e_dZx
\gbfZgby

Highkbl_evgh \ukhdbc bgl_j_k ijhy\ey_ fuc hl_q_KkI\_ggufl
wlhfm gzZijz\e_gbx ju[h\h” kI\Xh ygdyhfkyke ~kl\b_f azZzdhghf_jg
aZzdexgzZxs_cky \ Ihf qlh ijh[e_fzZ khklhbl g_ \ ~_nbpbl_ j_kmjk
\h~Aguo Z \ k\h[h~_ ~hklmiz d gbf b wnn_dlb\gh]h ijhba\h~kl\_
ijb fbgbfzevghf Zz~fbgbkljZIb\ghf "Z\e_gbb

G_ y\ley@MXUH hlqZklGHDFW\R” gufb h[t_dIZfb \ |jZ~bpbhg
ihgbfzZgbb wlb ij_”"ijbylby \uoh”yl ba ih” ij_kkZ [hevrh
dhgljhebjmxsbo b gZ”~ahjguo hj]Zgh\ qvy ~_yl _evghklv m gZk (.



mazZdhg_gghlh jwd_IZ b y\eyk?ky bAKgbbdguinzdlhjhf ey ex[h
j_Zevghl]lh ijhba\h”kI\Z Djhf_ Ihl]h ehdZebah\Zggu_ \ bahebjt
lzdb_ ij_"ijbylby \ fzdkbfZevghc kl_i_gb aZsbs_gu hl ex]|
ihky]zZl_evkl\ Gb 7~ey dh]h g_ k_dj_I qlh fzZkrlZ[u "dbsogbc \
ohayckl\Zo b kz~rdh\uo Ih"_ ihjhc ijdgdbzxlI[ebiaydfthc d
dzlzkljhnbg_kdhfm ozZjzdl_j

©1Zkl[bsgh_2 ju[h\h”kI\h < dhjj_dlghf ihgbfZgbb wlhl |_j
ijZzdlbq_kdb lhevdh d Zgz~jhfguf \b~rZf \hkijhba\h”ysbfky \ hkgt
< d@q_KkI\_ ihablb\guo ijbf_jh\ h[uqgh ijb\h~blky ehkhk_\h~kl\h
yihgkdh_ b hk_Iljh\h*kl\h bkdexqgbl %DYIGHANER Ikdh FZdh_"h\

@ JZkrbjbl_evgzZy _1h ljzdlh\dz ijb\h”bl d Ihfm qlh <
kKihkh[kI\m_| dBewhqgl_gkb\gZy nhjfZ ohayckl\h\Zgby hil~*Ze _ggh
ju[h\h~kI\h  m\_ebqg_gbx ju[hijhAmdpdjulufik+ZZ]jk¥ghb ~]

k @ kqg_ffu m\u qgZs_ \k_]h b klzedb\zZ_fky \ hl_q_kI\_ggh:

<_kvfz ozjzdl_jgh qlh ~Z°_ 1Zdhc \ ijhrehf Ziheh]_I |IhlZe:
dzd ijhn < B Dhaeh\ \ ihke_7~g__ \j_fy jzZz~bdZevgh i_j_kfhlj
i_jki_dIb\u g_ijbkihkh[e_gguo \h”~h_fh\ >Dhaeh)\ @ H[uqc
dZzq_kI\_ dhgljzZjlmfbfgljm\ mki_rgh]l]h bkihevah\Zgby | g ©<DG?
ihglb bkdexqbl_evgju[d\h*glebfZlbq_kdbf ahgzf b fhlml kgblZlv
_“bgbggufb wdkp_kkzZfb Ilhevdh ihM\_j " *Zxsbfb h[smx azZdhghf
glh a”_kv \h \k_c iheghl_ ijhy\ejy[hkeyhVghklI\bgljan_kkbhgZevgh
ZgZebabjh\zZlv \ebygb_ dhlhjhc k_cqzZk ijhklh g_dhfm \\b”~m hll
wdhghfbklh\ mjh\gy < : Fmjbgz > @

Kh\j_f_ggu_ ijhizZz]l]Zzg”"bklu aZju[e_gby ex[uo \h”h_fh\ ~
Zilmf_glbjh\Zggu_ hI\_luijhXlgp® \gijhkh\ GZzijbf_j \h qglh h[hc
azZzdmidz "bag_klhcdh]h ihkz~hggh]lh fzZl_jbzZezZ \ g_h[oh”bfuo
dZzdbo mkeh\byo _]lh [m~_I ijhba\h”~blv" kdhevdh klhbl kh”_j Z
wnn_dlb\gh]h dhgljhey fgh]bo dbte\hfc Igb\ghbjb fg ~j

<u\h” ba \k_]h wlihjh[BNugZsb\zZ_I|ky g_ \ Zz[@\h2dglgfhhhg”_2
fghlb_ feg 1Z Z \ Ki_pbZevghmlehdBb¥Z2gbhgguo khhjm™ g
Ju[h\h”*gujon™ y\leyxsbcky a”_kv qZklguf kemqzZ_f gZjy*m k higl
ihl_gpbzZevghc ijhba\h”*bl_evghklvx hfez”"Z_| b h[t_dib\guf
\hafh ghklvx bkihevah\zZlv _kl_kI\_gguc ijh~mdpbhgguc
G_ki_pbzZebabjh\Zggu_ \h*h_fu \ i_j\mx hq_j_"v agZqgbl_evghc
NZ\Zeb g_ "Zxl| k_cqgzk \Blg_ \ [m™mils* "% aZf_Ilgh]lh h[t_fZ ijh”"mdr
gZlmjZevghf 1Zd b \ klhbfhklghf \ujZz" _gbb Bf_ggh ihwlhfm \ jz
bkihevamxlky ihqglb bkdexqgbl_evgh \ j dj_Zpbhgguo p_eyo
wdkiemZlbjmxlky f_Ih~Zfb j_dj_Zpbhggh]lh ju[heh\kI\Z

>Ze 1 g bgl_]ljbjh\Zggu_ 1 _ogheh]lbb Fbgbfmf m _ [he__
wdhghfbg_kdbc ZgZeba 1zZd b ijZdlbdZ ohayckl\_gghc " _vyl_



ij_bfms_kI\Z mgbnbdzZpbb b ki_pbZebazZpbb n_jf_jkdh]h ohay
kf_rZggh_ ohawjclditevilZriZgbgu \ JTheh\_ ohjhrh ihdZau\Z_1I| hlgh
fgh]bo ki_pbZebklh\ d jZaghklhjhgg_fm n_jf_jkdhfm ohayckl\
\hijhkz ba\_klguc [jblZgkdbc ki_pbZebkl ih hj]j]ZzgbazZpbb k_e\
ijhba\h~kl\Z D ;e &[Hh]jg%» ODJEXUZE@ gthghZy ohayckl\h n_jf_]j
"he g bf_Iv IZdh_ gbkeh hkgh\guo hljZzke_c k_evkdhohayckl\_
dhlhju_ hg kgblZ_1| gzZbfhsebf d&@gownn_dlb\gh]lh bkihevah\Zgby |
kbeu b fZrbg GZ f_edbo b kj_"gbo n_jfZo ~h 1Z wlh
ijZdlbg_kdb hrggmixklgh¥Zkev Ohayckl\h " hj]Zzgbah\Zggh_
a\_jbgpz |h _klv bf_xd&hjh\ h\_p ihe”x bgu k\bghfzZlhd
Jheh\ ilbpu b hdheh 1Z a_jgh\uo ohly b [m~_1I| ij_~klZ\eylv ~h
aj_ebs_ \pyftme* _| \ukhdhijb[uevguf >;e_][hjg @

< ijhg_f \hijhk h ijzdlbg_kdhc j_ZebaZpbb | g bgl.
| _ogheh]bc ZdimZe_g g_ [hel jjolhibYekh\j_f _gghc Jhkkbb [Zd
gZ hkgh\ghc __ qgZklb hgb ihijhklm g_ijb_fleebfiBbghkdpdjh”~gh
ijbgbgzf 1j_djZs_gb_ ih”~h[gh]h jh”rZ " _yl_evghklb \k_fb [he
djimigufb ijhba\h”bl_eyfb \ ihkli_j_kljh_qgqguc i_jbh” J]h\hjbl h
gZklhys__ \j_fy kn_jz __ ijbf_gbfhklb h]jZgbgb\zZ_Iky \ e
gZlmjZevguf ohayckl\hhijgkkekaijb\e _q_gb_f fbjh\h]h hiulZ ]Jh\h
Ilhf qglh ijhba\h?kI\Z 1zZdh]lh |IbiZz k_cqzZk jzZkijhkljZzg_gu bk
jZa\b\Zxsboky kljzgZo ljhibg_kdh]h ihykzZ ;eZ]hijbylgu_ debfz
\f_kl_ k bafuldhf qgj_a\ugqZcgh ~_r_\hc jZptoqba hkch eu k bg hkjih_
ijh~h\hevklI\_gghlh jugdZz h[_ki_qb\zxl a"_kv g_h[oh”~bfm:
ijhba\h~bfuo ijh~mdlh\

Kd_ilbg_kdb highkykv d fgh]lhgbke_gguf ihiuldzf ijh’
jZkkfzljb\Z_fhc kn_j_ ihjhc ijbgbfZxsbo m gzZk hldjh\_ggh ]jhl

b 1i@ beb kh\_jr_ggh n__jbgq_kdbc 0ZjZdhkjZgjbleg iz iyl
) hi 4 luk | \ujZs_gghc ju[u \ ] KIhbl
hif_Iblv qlh g_dhlhju_ ihablb\gu_ i_jki_dIb\u m hl_q_kI\_ggh]

ju[h\h~kI\Z bfy 8B _\ kh\j_f gguo mkeh\byo

lj_"~klZ\ey |ky qglh \ |I_ogheh]bg_kdhf ieZg_ hgb fh]ml
ijhkljZzgkl\_gghf b \j_f_gghf jZa”~_e_gbb ijhba\h”kl\_gguo ij
| _ieh\h~rgufb MA< beb ijyfhlhqgufb b ijm~h\ufb ij_"ijbylbyfb b
bo ihjZza”_e _gbyfb WIh iha\hey | ij_h”~he_\ZIlv » _nbpbl | _jfZev
[hj_Zevgh]lh ki albépdbg_kdh]h debfzlZz ijh~eb\ \_]_IZpbhgguc i_
j_Zevgh ~b\_jkbnbpbjh\ZIlv ijhba\h”kl\h aZ kq_I| dmevib\bjh\Zgby
bkihevamy wjhf \ agZgbl_evgh [hevr_c kl_i_gb ihl_gpbZzZe
ijh~mdlb\ghklb ijm~h\ LZdh_ kbg_j]l_Ibg_kdh_ khqg_lZgb_ \ha
gZijZ\e_gbc "ey abfh\db | _iehex[b\uo b \g_k_ahggh]h ihem
fZl_jbzez ljZ*"bpbhgguo h[t_dlh\ bad_Kkjlgth gy¥ZNglhg dzZd azZz jm][_



BWLFNQH\$GDPHBXFRS @ 1Zd b +me=gZZekmsZd b Aj @ h
<GBBIJO Z IZzd _ hlghkbl_evgh g_7~Z\gh jZajmr_ggh]h ©wnn_dlIl
ju[h\h~gh]lh ohayckI\Z We_dljh]lhjkdhc =JWK b g_d *j

< hj]Zzgbehgmkdhghfbg_kdhf iezg_ az”~Zqz \_jhylgh fh"_lI
iml_f kharZgby _“~bgh]lh km[t_dlZ ij_"ijbgbfzl_evkdhc ~_yl_evg
glh g_kdhevgh\umb]z\r_cky : X Dbk_e_\uf k dhee_]Zfb d
j_lbhgzZevguo kbkl_f zZd\zZdmewlhhk_eg¥ij G_kl_j _gdh @
agZqbl _evgh J[eb” " d mkeh\byf keh b\r_cky ohayckl\ _gghc
azZlzkdzZgghlh b mihlj_[ey_fhlh d f_kim b g_ d f_kim fh~rgh]h ke
glh ih~h[gZy hjlzZgbazpbhhyghnhjfZ \iheg_ khlhikhN§I\fmgghfm
\Ihjbgghfm dZzZiblzebafm b J]bihl_Ibg_kdb fh _|I Julv mKki_r
bkdexgbl_evgh \ ihjy*d_ qgqZklghc bgbpbzZlb\u | _ lhevdh ijb hj
nbgZgkh\hc ihA* _jd_ ]hkm~ZjklI\Z

lh"\h~y blh] kdZazZgghfm hklzZ_Iky dzZdglbhk_jl?ZmjKkigutbll
| _ogheh]bqg_kdbc ihl_gpbZe hljzkeb \iheg_ ~hklZlhqg_g Z ijh[
gZoh”blky \ iehkdhklb ~Ze_dhc hl kh[kI\_ggh ju[h\h"KI\Z

Ebl_jZImjz
:d\ZdmevimjzZ “he gZ klZlv gZpbhgZé&uphHoijhg A lhitkkbb
< +K

;e_][hjg K lezZgbjh\Zgb_ b hj]J]ZgbazZpby ifjhAdaFh*klI\Z gZ
BaAh bghkljZgghc ebl_jZImjuk

<Zkbev_\ : F FZjbdmevimjguc ehkhkv \ kbkl_f_ ijh~h\hev
h[_ki_q_gby Ju[gh_ s#hayc«kl\hK

=ZemsZd K K IZ\e _gdh : : NZehf_ \zZ : | Hiul kh*_j Zg
Ibeyibb \ ijm~Zo Qbebdkdh]h ijm~ohazZz Khklhygb_ b i_jki_dlb\u
ju[h\h~kI\Z Zjbrghc ahgu L_a “hde F_""mgZjh~ghc gZmqgghc d
bxgy PHKlih\ g > K

@blbg : < AZfdgmlu_ kbkl_fu \zFd\ZRlate VFMAK O :
bf _gb D : Lbfbjya_¥ Kk

Dbk_e_\ : X G_kl_j_gdh :: G_dhlhju_ ijbgpbiu kljzZlI
ju[h\h~kI\Z \h \gmlj_ggbo \h*h_fZo JhhkkbkhdpckN jO0[h2mE\kI\Z
L < +K

Dhaeh\ < B |Zkl[bsgZy Zd\ZdmevIimjzZ fbnJdughj Zevc
ohayck®h < +K

Dhgjz”~l : = DZiblhgh\z B = Imlb ju[hohayckl\_gghlh
\h~h_fihoezZ” bl leNK K[ gZmqguo Ijm~h\ =hkGBHJ@K
FZdh_"~h\ . G Hkgh\gu_ | _g” _gpbb jZa\blby Zd\Zdme\

ju[heh\kl¥z +L < +K



Fmjbg < : Hq_jdb ih wdhghfbd_ b hjJ]ZgbazZphkll ju[gh]h
Ibs \Zy ijhfure_gghklvzt k

H\gbggbdh\ < Yihgpu b jbk Jhkkbckdzy ]Za_|Z

Kk

lh"mrdZ K ; Djbabk az\h~*kdh]h hk_Ijh\h~kI\Z \ Jhkkbb b

ij_h~"he_gby GZoogjoh kdbc [xee_|_gv eZ[hjE]bbpb B GOWIGDHHe [
< K

Kb\ _jp_\ : 1 WIZiu j_dhgkljmdpbb ju[ghc ijthfmiZee vggauh kb
\hijhku ij_kgh\h*ghc Zd\Kdm@Zimgu |j] <GEBEKIWIO =+*F Wdhghf
Bgnhjf tk £

M]lhjv \f_klh [mnnZeh JlHkklepzgzZ « =K

Pbjdmeypbhggu_ kbkl_fu \ Zd\Zdmevimj_ < B NbeZlh\
F_evg_gdh\ F G ;_eh[hjh”h\ :dImZevgu_ \hijhku ij_kgh\h”ghc
gZmq |j <GBRIOWdBgnhjf <ui K

$GDPHMNMHQHN 6XFRS YR 6XPPHU RXWGRU FXOWX
JDULHSLQXV DQG WLODSLDV 2UHRFKURPLV QLORWLFXV DQ
< 3

%DUGDFK - ( 5\W\HU - + OF/DUQH\)DBPL@I XDF
+XVEDQGU\ Rl )UHVKZDWHUzDRG OPUNQH QHYIDQWWRWFIHQFH

6WLFNQH\ 55 3ULQFLSOHV RI| ZDHARRDSAKH G KB VYWIHAL
%ULVERQRQWR ,QWHMUH\FLH@EH 3XEOBFDWL



M>D
WDHEH-NHMGBKLBQ?KDBC :G:EBA |I:J:ABLHN:MGU JU; BA <H>?F
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J_axf NZmgbklbq_kdbcizigdeba hdmg_\uo b dZjih\uo ju[ ba '
Ebi_pdhc h[eZklb ihdZzaze qlh \ j_d_ <hjhg_" m ju[ h[gZjm _gh
\h*"hojZgbebs\b”h\ >hfbgbjmxsbfb \b”Zfb iZjZablh\ ju[ y\eyxlky ]
gZklghklb Ij_fzZIlh~u ijbjh~rgu_ hgZ]b[jdlamjaebkv \h \k_o h[ke_~Ft
\h~*h_fZo G2zZb[he__ qzZklh \klj_gqZebkv m ju[ iZjZablu ba j 'LSOR\
\ ojmklZebd_ ] ,FKWK\RFRW\OXUXV iZjZablbjmxsb_ gzZ iez\
k_j"p_

Dexq_\u_ kéh&Xfbglu ju[u nboghdkbc khklZ\ iZjZablh\

6XPPDUDXQLVWLF DQDO\VLV RI SDUDVLWHV LQ SHUFK DC
IJLSHWVN UHJLRQ UHYHDOHG WIKYCHU IZIWEH V. @IIHW W @& RZUW RGKH ] K
DQG WKRVH IURP WKHRDINGUVNSHFLHYYRHO MIKQWKY DUH WKH
SDUWLFXODUO\ WUHPDWRGHV ZKLFK QDWXUDO IRFL ZHUH IRL
RI WKH JHQXV 'LSORVWRPXP LQIHVWHG WKH OHQV DMK® WK
VZLP EODGGHU NLGQH\ DQG KHDUW ZHUH WKH PRVW FRPPR(

.H\ ZRUGHOPLQWKY ILVKHV IDXQLVWLF SDUDVLWHV FRPS

lZjZablu ij_"klz\eyxl kh[hc _klI_kI\_ggmx khklz\gmx qzZklv [b
_]1h \b~h\h]lh jZaghh[jZaby nhjfbkiydIimklgjwee mjh\_gv  wdhkb!
l|ZjZablZjguc nZkfthjg ba kms_klI\_gguo hij_"* eyxsbo gbke_gghklv
g_j_ag__ \ebyxsbc gZ kljmdimjm b nmgdpbhgbjh\Zgb_ wdhkbkl_f

<h”h_fu j_db ha_jZ \h”hojZgbebsZ P_gljZevglkdehggufndN i
| _ogh]_gghfm azZ]jyag_gbx qglh \_~ | d baf_g_gbx nZmgbklbqg_kdh
h[blZxsbo \ gbo

GZb[hevr__ \ebygb_  Zgljhih]_ggh_ aZ]jyag_gb_ hdzZau\
wdlhizjZzablh\ Kms_kI\_ggh kgb Z _Iky azZjz  _gghklv jup ijihkZ_crbf
'‘DFW\OR JWAOXV[jZadWfbD VY DXEFRO GBI \d Z&f DV S LR EGGHONOHDY Lk k
| _f g_dhlhju_ izZjZablu gzZijbf'L SOFNBBODGR§ZPjhIb\ h[ezZ"ZxI



\ukhdhc mklhcgb\hklvx d aZ]jyag_gbx > @ DjhfgbyhlhajZlkkdZgZo
bgl _gkb\ghklv azZjz gby e_ s &DUdRIEKIGEDDMHXAHSV mlihggufb
ohay \Zfb dhlhjhc kem Zl|l Ihdkbdhj_abkl_glgu_ heblho_lu < 1
aZljyag_gghklb hgb klzZgh\ylky hkgh\guf h[t_dlhf iblZgby e_s_
gbkegghklv “"jm]bo [he__ gm\kl\bl_evguo [_glhkguo hj]J]Zgbafh\ ob
kgbh Z_lky > @

Ilh~ \ha”_ckl\b_f Zgljhih]_gguo nzZdlhjh\ m ij_~klZ\bl_e_c bolk
j_abkl_glghklv d \ha[m~bl_eyf [he_ag_c gZjmrZ_|ky jzZ\gh\_kb_
ohaybg?® Ke_7klI\b_f wlh]h y\ley |ky m\_ebq_gb_ gbke_gghklb iZjZ
ju[u _z Ih\Zjgh]h \b~Z b [_ahizZzkghklb ey ihlj_[bl_ey

<h”h_fu \ P_gljZevghc ahg_ JN y\eyxlky gZb[he__ aZ]jyac
\ukhdbf gZ gbo Zgljhih]_gguf \ha”_ckl\b_f

< jzZfdZo fhgblhjbg]lh\uo jZ[hl \uihegy_fuo N=;GM ©<GBBIJ
nZmgbklbq_kdbc ZgZeba iZjZablhnZmgu ju[ \ "\mejddmighph\gh~guo
b FZlujkdhf \h~hojZgbebs_ jzZkiheh _gguo \ Ebi_pdhc h[eZklb

IZjZablheh]bg_kdbc ZgZeba ijh\h”"beb h[s_ijbgylufb \ bol
f _ Ih~rzfb > @ H[ke_~h\Zgb_ ju[ ijh\h”"beb \ eZ[hjZlhjbb bolbh
©<GBBIJO? jbkmghd

AZjZ hgkdv ju[ iZjZablzfb hp_gb\Zeb ih \klj_qzZ_fhklb beb
W B ih azjz _gghklb bgl_gkb\ghklb bg\Zabb kj_~g_c B E
Zfieblm”~_ azZjz _gby : B B wda ju[m b bg”_dkm h[beby B H w

JbkmgheH[jZ[hIdZ abjlheh]bgq_kdh]h fZI _jbZeZ

IZjZablheh]bg_kdhfm ZgZebam [ueb ih”\_jlJgmlu gZb[he__ rbjtf
\bAru ju[ ba \h~h_fh\ P_gljZevghc ahlgu_dNI\ZBazZjih\iedl|\zZ
djzkghi_jdzZ ebgv ]Jmkl_jzZz e_s ahehlhejddgahicvh dagivdny[t\do
kh[jZggh]h fZl _jbZezZ khklZ\be rl jul



< j_d_ <hjmg _h[ke_"~h\Zgguo \b”h\ dZjih\uo ju[ djZkghi_jdz
h[gZjm  _ghb~h\ izZjZablh\ dhlhju_ [ueb ij_"klZ\e_gu \b uxfbhglZfb
iZjZablbg_kdbfb pZqdz2fb

Wdkigkb\ghklv bg\Zabb izZjZzablzfb gZb[he__ \ukhdZy [ueZ m
jbkmghd G _kfhljy gz \klj_gqz_fhklb f_IZp, F&X K&RIF RN NOX U
djZzkghi_jdbjz" _gghklv [ueZz g _\ukhdhc

M e_sZ B B wlilbfb izjzablzfb \ur_ b pbklbjjuez ~kR_IZp_jdZjb
wlh]lh \b”zZ |j _fZlh~ ehdZebah\Zebkv \ h[ezZklb k_j*_qghc fur
bgl _gkb\ghkhdBau\lZeb f_oZgbqg_kdh_ \ha”~_ckl\b_ gZ wlhl hj]Jzg |
'LSORVWRP¥Em  _ggu \ ojmkliZebd_ ]JeZa m e_sZ bhklwmkl_ju
"biehklhfb”Zfb [ueZ \ukBdhm ]mkl_ju ~hklb]zZez wda fju[m m
wda ju[m

Jbkmghickklj_qZ _fhklv iZjZablh\ W B m dZjih\uo ju[ \j <hjh

HklZevgu_ \b”u iZ4ZlaDOR JRRYD G RPKXMV\ORVSEPOWI\RSK\OODHL
IHQQBPWDFRHQRRRDWRIID VIVOKE RM@MEEM ™ _ggu_ m ju[ \klj_gZeb
_"bgbqgghf dhebqg_kI\_ b g_ ij_"klZ\eyeb "ey gbo wibahhlbqgq_kdh]h

< FZlujkdhf \h*hojZgbeld&ke "h\Zgguo \b~rh\ ju[ hdmgv dj.
ied\Z Jmkl_jZz e_s dZjZkv h[gZjm  _gh \bArh\ iZjZablh\ dhlhju
ijhkl _crbfb \b”~ ] _evfbglzfb |j_fZlh~u p_klh?u g_fZlh™~ kdj_[g
\brh\ b iZzjZzablbq_kdbfb \bddANWkl_gkb\ghklv bg\Zabb iZzjzablzfb i
gZ jbkmgd_



E _sxtgZb[he__ fgh]l]hgbke _gguc \b” dZjih\uo ju[ \ FZlujkdhf \
bgl_gkb\gh [ue azjz g f_Izp_jdzjbyfb I|j_fZlh4% \FK\\K\R B RV O
HUUDWbhOhEKY_ klI\h iZzjZzablh\ gZ ju[m B B ~hklbjZdZzZdmhjdmg w d
azZjZ _gghklb \hawglyddzl "bagb ju[ \ j_amevlzZl_ k~Z\eb\Zy k_j"_
nhjfbjm_Iky f_oZgbq_kdZy Zljhnby \hkiZebl_evgZy j_Zdpby |
gZjmrZ _lky k\h[h~guc djh\hlhd

< "~ _egghf imauj_ m e_s ¢ h[gZjm _gu ie_ jhpDjlddBUD
FDPS\ODQKUWKWANRWD | gkb\ghklvx bg\Zabb [he__ wda ju[m

Jbkmghickklj_qZ _fhklv iZjZzablh\ W B m ju[ \ GDliggdhf \h" h

ljb wihf hilf_q_gh \hkiZze_gb_ "~_eqgh]lh imaujy ~_eqv bf_eZ
kh~_j"Zgb_f agZgbl_evgh]h dhebq_kI\Z hkz~"dZ kebav b wibl_ebZe

M h”rgh]h ba h[ke_"h\Zgguo e_s_c \ ihehklb |_eZ L\Uuwy®& gu
LQWHVWUA@PIDG \kIwda ju[m ~"ebghc hl ~h k f miblZgghklv w
hqg_gv gbadhc \gmlj_ggb_ hjl]Zgu k*"Z\e_qgu iZjZablZfb

>im]b_ \b”u iZjZalbdkhkihjbOODDRERPXVOHAULZ[_jguo e_ibkldZo
g fZIhSKLORPHWUBEBRWLEZ|[ jghc djurdb \klj_qZebkv m e_s ¢ _"b
g_agZqgbl_evghf dhebqg_KkI\_

M hdmgy h[gZjm _gh \b”h\ iZjZablh\ kj_"b dhlhjuo \b*Z f_
GZb[hevrbd\ myv azZjzZz _gby wda7\ QURG HDPK\DAMED Zebamxsbfb \



kl_dehhghf |_e_ lgzdZdhf \ukhdhf azjz  _gbb \g_rgbo iZlheh]bc
hif _gq_gh

< ihehklb | _eZ gZ ihqdZo b ih®” h[hehgdhc ieZ\Zl_evgh]h imau
b dimigu_ pbklu k f_IZp_jdzZjbyfb bolbhdhlbexjbk\RIFRA\ZNOX U XV
\brh\ FK\RFRW\OCOHDW XY _ pbklRIK\RFRW\DXIUHKN) WiV pbklu ijb
wlhf "hfbgbjh)EKbBR FRW\OOXHID& XWda ju[m

M hdmgy \klj_qZ_fhklv \ furpZo \uy\e_gu pbklu k f_1Zp_]j
SDUDFRHQRIRMWRMVgv aZjZ _gby khklZ\eye wda ju[m

M djZkghi_jdb iehl\u [ueh \uy\le_gh ih \bWMZr A sbablh\ >\
7T\ORGHKKDIXMBW.BSORVWRMDXIPf VSh]h m iehl\u \ ihehklb | _ezZz gz
\uyle_gu _"bgbqgu_ pbklu k bolbdhlbexjb”Zfb gZ ih\_joghklb |_
h[gZjm _gZ ib$gLldZF LFHRROFDH W U D

M ]mkl_ju ba Ij_o \b”h\ h[gZjm _gguo iZjZablh\ \ukhdh_ a
lhevdlbdhlbexjb"ZFK W K\R F RW UDXNXAX V

M dzZjzky \uy\le_gu \b”rZ iZjZzablh\ bolbhdhlbexjb?rutb iZjZ:
wjl]Zabexku Mjh\ _gv aZjZz _gb_ bfb [ue g_ \ukhdbc

AZdexq_gb_

l[jh\_~ gguc nZmgbklbgq_kdbc ZgZeba izZjZablh\ hdmg_\uo
\h~"h_fh\ Ebi_pdhc h[eZklb ihdZazZze qlh \ j <hjhg_"\bfhu[ R[gZ]
FZlujkdhf \h~hojZgtbelAb”h\

Bkoh”y ba k\_" _@m¢_jfBgZ : ? @hoh\Z bpK\DcAZhkkljh\
khklZ\m izZzjZzablhnZmgu ju[ \ aZ]jyag_gguo \h~"h_fZo fh gh aZdex
FZlujkdh_ \h~hojZgbebs_\ Ebi_pdhc h[eZklb bf_xI | _g”~_gpbx d
gbke_gghklv ijhkl_crbo "Zdlbeh]bjmkh\ b wj]J]Zabexklihkkgb zZ_|
"biehahhgh\ b dzZjbknbgébdzlhjh\ aZzZ]jyag_gby ihy\ey_ Iky ihc
g_agZqbl_evguo dhebg_klI\Zo

GZb[hevr__ qZklh \klj_gZ_fu_ m juLSDORYWMBEZPERPPIbjmxsb_ \
ojmklZebd, FK\RFRW\OXUXV iZgZaield\mixelwghf imhagqdZo b k_j*p_

Wib”_fbheh]bg_kdb agZgbfuo \b h\ g_ h[gZjm _gh

J_ameviZlu bkke_"~h\Zgby ihal\heyxl aZdexgblv glh ~hfbg
iZzjZablh\ ju[ y\eyxlky ]_evfbglu \ qgzZklghklb |j_fZlh~u Ijbjh~gu
h[jZzah\Zebkv \h \k_o hjka&h"h\Zdg Keh b\rzZy \ gzZklhys__ \j_fy iZ]
gZ]jmadz fh _1 ijb hij_~_e_gguo wdheh]bg_kdbo mkeh\byo hljb
julhijh~mdIb\ghklv h[ke_~h\Zgguo \h~h_fh\

Ebl_jZImjz
;uoh\kday\eh\kdzZzy B ? I1ZjZablheh]lbg_kdh_ bkkeh™u\zZghb
iZjZablheh]bg_kdbo bkke_"h\Zgbae\lH &HZmdZz
AZhkljh\p_\Z Wdbemlamgbklbq_XdBebhZajZablhnZiudu
<bkebgkddhgdkb\jZdlj_]Jhelb ljhoez*ght\lhj_n ~"bkk gZ khbkd mg Kk



dzZg”™ [bhe gZmd ih ki_px Wdheh]byDZebgbg]jZ2N=HM <IH
©DZebgbg]ljz®"kdbc J|hkm~Zjkl\_gguc | _ogbg_kdbd& mgb\_jkbl_I2
Dmi_jfZg ; B @hoh\ : ? Kh\j_f_ggZy iZjZablheh]bqg_k
[Zkk_cg_ j_db <he]b ijb ZzZgljhih]_gghf \ha”_ckl\bbjh[e KU gZn
i1ZjZablheh]bb [he_agb ju[ b ju[h\h”kI\Z \ kh\jI{f_gguoxsmkieh\byo
K
Hij_~ _ebl_ev izZjZablh\ ij_kgh\h”guo ju[ nZmgu KKKJ
;Zm_jZ L 1ZjZablbq_kdb £Ejhk3® Zamd Z k
Hij_"~ _ebV_ iZjzZablh\ ij_kgh\h~guo ju[ nZmgu KKKJ Ih»" j_~
1ZjZablbg_kdb_ fgh]hde_lhqgu_=EBi_j6GZymdgZklv @k
Hij_~ _ebl_ev izjZablh\ ij_kgh\h?~guo ju[ nZmgu KKKJ 1h~"
l1ZjZablbq_kdb_ fgh]l]hde_lhgqgu_£E\IhGZyndZklv @k
J_lezf_gl ?K « ?\jhi_ckdh]h 1Zjezf_glz b Kh\_IZ I
] ©=blb_gbqg_kdb_ ijZz\bezZ ~ey ibs_\hc ijh*mdpbb "b\hlgh]h ijh
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J_axf_G2zZ ijbf_j_ \ujZsb\izgy ghc nhj_eb \ kzZ~Adh\hf ohay
jZkiheh  _gghf gZ ha_j_ Q_jklgh Ikdh\kdhc h[eZklb ihdZazZgh ql
[ueb iheghklvx j_Zebah\Zgu ijh"mdpbhggu_ \hafh ghklb h[t_d
nZdlbg_kdb_ ihdzazl _eb fzZkku ju[u \ dhgp_ &r ahjgkq_ lgdidaZe
ghjfZlb\guo

.exq_\u_ kehigh\h~kl\h kzZz~dh\h_ ohayckl\h jZ"m 'gZy nhj_ev

6XPPDEYQ H[DPSOH RI UDLQERZ WURXW UHDULQJ LQ WKH
IDNH Rl WKH 3VNRY DUHD LW LV VKRZ WKDWLWYXLYURGXF WL
RSSRUWXQLWLHYVY ZHUH DW WKH HQG RI WKH VHDVRQ KLJKHU
.H\ ZRUGYK UHDULQJ FDJH IDUP UDLQERZ WURXW

Ju[h\h”*klI\h gZ dhglbg_glZevguo \h”"h_fZo Jhkkbckdhc N_
kms_KkI\_gguf ihl_gpbZzZe&ei\btey DZd k |Ihgdb aj_gby bf_xsboky
ju[hohayckl\_gguo \h~h_fh\ 1Zd b k Ihgdb aj_gby kh\_jr_gkl\
| ogheh]bc Ih\Zjgh]h \ujZsb\Zgby jufu

Hkgh\gu_ gZijz\e_gby wlh]h kh\_jr_gkl\h\Zgby k\yaZgu k bgl
dmevib\bjmhfualh\ Z IZd _ k jZpbhgZevguf bkihevah\zgb_f fzZl_jb
ij_"~_\k_]h dhjfh\uo

>ey j_ZebaZpbb bf_xsboky \hafh 'ghkl_c h[yazZl_evguf mkeh
hkh[_gghkl_c kzZfbo \hAh_fh\ \ dhlhjuo \ujzZsb\zZ_Ilky ju[Zz ij_""~_ \
Jkkbckdzy N_"tkpgmywy k_\_jgzZy Z 1Zd _ ijh~mdpbhgguo \hafh gl
\ujZsb\zZgby Lhevdh \ wlhf kemqgzZ_ \hafh 'gh fZdkbfZevgh wnn_c
bf _xsboky \ jZkihjy  _gbb ju[h\h”~Z fZl _jbZevguo j_kmjkh\
dhgdmj_glhkihkhjghe obb k aZzjm[_"gufb ZgzZeh]zfb dhg_qghc ijh”

Hkgh\hc 7~ey ih”h[ghc ]jZfhlghc wdkiemZlZpbb ju[hohayckl\
h[t_dlh\ ~he'gh kem blvh[hk@myggdgh_ b ijb\yazZggh_ d ijbj



aZdhghf_jghklyf g_j_a kbkl_fm klzZzg™ZjlgugglhlgdBafZlplehggh gZ
khijh\h ~_gb_ ju[h\h”guo ijhp_kkh\

Dzd wlh fh™ _| \u]ley”_Iv fu ihdz _f gZ ijbf_j_ \ujZsb\Zgby jz~*
kzrdh\hf ohayckl\_ jZkiheh _gghf gZ ha_j_ Q_jklgh Ikdh\kdhc hJ[e

FZI _jbZeu ih \ujZsb\Zgby nhj_ebaywckRgghdiedbhihemqg_gu \h \j
ijhoh ™~ _gby ijhba\h”kl\_gghc ijZzdlbdb \ ] Ju[Z g9gZqgqZevghc
\ujZsb\ZezZkv \ kZ*"dZo mklZgh\le _gguo \ ijb[j_"ghc aHhgijbha_ jZ
_klI_kI\_gghc |_fi_jzlmj_ lehsz”v kzZ~dh\ khkEAmjrgZ hidhfedz f
lehlghklv ihkz*dluk rl kZz~hd Dhjfe gdnojZzah\h_ dz ~h_ ih
kKi_pbZebabjh\Zgguo ehkhk_\uo dhf[bdhjfh\ JZa”ZqZ jmqggZy K
\j _fy \ujZsb\zZigby K <j _fy \ujZsb&gby ¢ k k_j_ _~bgukbxg4¥bigm
k_gly[jy Dhg_qgZy gZ\_kdZ [ueZ [ebadZ d ]

AZ[he_\Zgbc ju[ g_ hlf_qg_gh

Ih hdhgqzZgbb k_ahgzZ gZfb [ue ijh\_~ g j_ljhki_dlb\guc Zg
j_amevlZlh\ 1Ijb wlhf bkihevah\ZeZkv klZg~ZjlgZy fh~_ev fZkkhgZc
1 ZjZf_|jBf ij_~eh  _ggufb "ey jZ"m ghc nhj_eb Dmibgkdbf K
] g Ibg_kdbc dhwnnbpb_gl jZ\guc L fi_jZlmjguc dhwnnbpb_
| _fi_jZlmju \h”u \ ha_j_ \ukhdhc dhgp_gljZpbb dbkehjh~rz \ kz~*
ithjh~rghc ]Jjmiiu nhjirdlgkdlzy nhj_ev [ue ijbgyl jZ\guf _“bgbp_

:gZeba ihdZazZe qlh \ jZkkfzZljb\Z_fhf dhgdj_Ighf kemqgZ_ \t
ju[h\h”~u iheghklvx j_Zebah\Zeb ijh"mdpbhggu_ \hafh ghklb ht
nZdlbg_kdb_ ihdZazl_eb fZkku ju[u \ dhypr_ KZ&lgg¥kghbdZghgéblkw g uc
|Z[ebpZz

LZ[ebpZJZkqg_lguc b nzZdlbq_kdbc jhkl nhj_eb \ mkeh\byo kzZ~dh\|
ha_j_ Q_jklgh Ikdh\kdhc h[eZklb \ ]

Kj_~gyy jZkq_lgZy b nzZzdlbqg_kdZy fZkkZ nhj_eb ih ~_dz" gf
ijb jZaebqguo mkej\dy\Zgby ]

JZkg_I| | Fh
Dw
NzZdl Fh

WIlh ij _\ur_gb_ k\yazgh dzd k kzfhc fh”_evx \ dhlhjhc bf__|
©ijhgghklb® ki_pbZevgh aZeh _gguc 7ey ijhba\h”~kl\_ggbdh\ hd
dhe_[Zl_evguf ozjzdl_jhf jhklh\uo ijhp_kkh\ =ezZ\gh_ qglh ihdZz
ZgZeba jhklZ nhj_eb wlh Ih qglh \hafh ghkl_c ~ey “hihegbl_evgh
1jZdlbogdhbk g_|

HAgZdh dzd ihdzZazZe |hl “~_ ZgZeba jzZkqg_lgh]h jhklz \ K]
ijZdlbdhc dhjfe_gby jufu bf_xlky ihl_gpbZevgu_ \hafh ghklb
wnn_dlb\ghklb \ bkihevah\Zgbb dhjfh\uo j_kmjkh\ >_eh \ Ihf qll



hg_gv lhgqghhkbbehkv k ~bgZfbdhc baf_g_gby fZkku |_eZ ju[u Hkh]
\bAgh ijb khihklZ\e_gbb kmffZjghlh kj_~g_kmlhggh]h ijbjhklZ
aZ~zZ\Z_fhlh dhjfz 1Z[ebpZ

LZ[ebpZJZkq_Igu_ b nZdlbg_kdbc mjh\gb kj_"g5kmhhoglkZfhmpbhg.
\ kmldb jZkqg_lguc jZpbhg ihemqg_g ijb DD

JZaf j kj “g kmlhggh]h jZpbhgZ nhj eb d] kzZ”~hd \ kmldb
JZkq_ldufc

ijb Dw

NZdb < gZqZe_ \ujZsb\Zgkydhgp_ \ujZsb\Zgby

Kjz\g_gb_ jZkg_lguo b nzZdlbqgq_kdbo jZpbhgh\ ihdZau\z_I| \
ba[ulhggh]lh \g_k_gby dhjfz \ kz~db WIh [_amkeh\gh ihfh]Zz
gZkus_gb_ ju[u gh fZehijh~mdlb\gh k wdhghfbq_kdhc Ihqgdb
gZ[ex~Z_fh_ dhjiegblky hkh[_ggh \ gZgqZe_ \ujZsb\zZgby ~*zZ _
dhwnnbpb_glz az~rz\Z_fuo dhf[bdhjfh\ jZz\guf

Ajbfuf k\b”_|_evkl\hf g_jzZpbhgzZevgh]lh dhjfe_gby fh _I ke
dhebqg_klI\h "bdhc ju[u dhlhjzZy dhjfbeZkv \hdjm] kz~"dh\dEdd_f wl
\b~r_ ijyfuo ihl_jv f_edZzZy iue_\b~gZy njZdpby lzd b \ khklz\_
ihemi_j \Zj_ggu_ hklzldb

H[gZjm _ggu_ jZkoh ~_gby "zZxl \hafh ghklv ”"ey ih\ur_gby
wnn_dlb\ghklb \ujZsb\Zgby nhj_eb AZdexqzZxlky digdb j\ "khX_ jr_
dhjfe_gby ijb khojzZzg_gbb \ukhdh]h |_fiz jhklZz >ey wlh]h ke_"n
dhjfe_gby nhj_eb \hafh ' gh azZ kq_I| bkihevah\Zgby dhjfhjza”~Zlqbc
"hazlhjh\ k gzZkh\uf mijz\e_gb_f b [he__ Ihggh]h jZigdblAkjZmbhg
i _jbh”~Z \ujZsb\zZgby

ljb wlhf ke_~m_1| ba[_]ZIlv hldehg_gbc hl jzZzkqg_Ilgh]lh 1jZnb
hjb_glbju ij_"klZ\e_qgu \ [Z]e ?keb 1Zzdh_ hldehg_gb_ [m”_| ~h]
rZz]_ \ klhjhgm kgb _gby dhjfh\hc h[_ki_gq_gghklbk@gzZ ju[dh[gn"gdZ)
| _jylv hdheh ]
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J_axf_>ZggZy klZlvy ihk\ys _gZ bkke_"h\Zgbyf [bhjZaghh[jZs
khh[s_kI\ \ wdhkbkl_fZggZkKZg¢kdhc kbkl_fu ha_j Ma[_dbklZg aZ
bamqg_gbx lZdkhghfbg_kdhc kljmdImju gbke_gghklb b [bh
nblhieZzgdlhgZ b ahhieZgdlhgZz

Dexqu\ kehYE~ZjhjgZkZckdZy kbkl_fZ ha_j [bhjZaghh[jZab_
hj]Zgbafh\ nblhieZzgdlhg b ahhiezZgdlhg

6XPPDUKH FXUUHQW DUWLFOH LV GHYRWHG UHVRINVKRKHYV
$\GBWQDVD\ ODNHV V\VW WD [RDR RLFVWXGXAW>XRUH RI SODQNW
ZLWHKHSXEOLF 8]EHN IDVWHDRUW VK QWW B U \
.H\ ZRUGNGHUQDVD\ O D NRIV WD VRN XFOXRPEHU DQG ELRPELC
RUJDQLVPV RI D SK\WRSODQNWRQ DQG RI D ]JRRSODQNWRQ

:c"4h:jgZkZckdZy kbkl_fZ ha_j ::KH gZjy™m k :jZevkdbf
;ZeoZr b KZjudZfur yley_ |ky h~gbf ba djmig_crbo \h~h_fh\ P _¢
dimig_crbf ju[hohayckl\_gguf \h~h_fhf Ma[_dbklZzgZz [he__
lehsz”~v ::KH \ gZklhys__ \jJ fy Fdbukj_"gb_ ]Jem[bdguZdkbfZevgu_
~h f A~_kv h[blz_lI \bAh\ ju[ \ Ihf gbke_ \b Mg\ » bfbdANb A h
P_gljZevghc :abb

:c"ZjhjgZkZckdZy kbkl_fz ha_j y\ey_ |ky 1zZzd _ djmig_crbf \
h[blZzgby hdheh\h~rghogibbpd \Z g_crbo f_kl hklZgh\db b dhjfe_gby
ilbp fb]jbjmxsbo ba Kb[bjb \ :njbdm b Bg~"bckdbc km[dhglbg
khkj_~hlhgb\Z_Ilky \ [hevrhf dhebqg_klI\_ abfmxsb_ ]b”jhnbevgu_ \
ahgz \h~h_fzZ ihdjulZz hdheh\h”*gjlzklibl lelvdgktvx ~Zxs_c mdjulb_
jZaghh[jZaguo nZmgbklbg_kdbo dhfie_dkh\

lh  ]b”jhfhjnheh]bq_kdbf hkh[_gghkd¥kzZck®8iZly kbkl_fzZ ha
jZklygm\rbcky gZ [he__ q_f df \ > bazZzdkdhc b GZ\hbckdhc h[e.
mgZkldZ jZchghyh: gdddBgkdb_ ha_jZ ha LmadZg b ha :c*Zjdmev



JbrghdKgbfhd :c ZjgZkZckdZy kbkl _fu ha_j ba dhkfhkZz

FZl_jbZeu b f_Ihhdh~beb klZg”~Zjlgu_ ]b~jh[bheh]lbqg_kdb_ bkk
ha_jZo LmadZg <hklhqguc :jgZkZc b :jgZkZckdhf \h”"hojZgbebs
bamqg_gby \b”h\h]h khklz\Z khh[s_kI\ nblhieZzgdlhgZ ahhiezZgdlh
ihdzZzazl_e_c Z 1zd _ \uy\glghh dhfbegzdkzZ ieZgdlhgguo hj]jZgbafh\

ljh[u nblhiezZzgdlhgZ b ahhieZgdlhgZ hl[bjZebkv b h[jZ[Zlu\ZekL

f ITh "bdZf k Kkihevah\Zgb _f hij_* ebl_e_c @

J ameviZlu b bo h[km ™~ _gb _

NblhieZzgdlAg@ i_jbh” bkWegby k ih ]h~rZ \ ijh[Zo nblhie
[ueh h[gZjm  _gh hk\lgkgzZ \b~Z jZagh\b”ghkl_c b nhjf \h~hjh

] \bAh\ bxgv k_gly[jv \ \b” R\ \_kigzgv \ = ] \b~Z
> @

>bgZfbdZ dhelghklj@ bl h” hjhke ¢ nblhieZzgdlhgZ ::KH aZ ihk
\hk_fv e | hih[jZ _gZ gZ jbkmgd_

JbmmghdDhebq_kI\_ggh__jXre\bjbke ¢ nblhieZgdlhgZ ::KH



< bkke_"h\Zgguo gZfb ijh[Zo nblhieZgdlhgZ ] \[wehh h[gZ
jZagh\b”rghkl_c b nhjf \h*hjhke_c Iaa edlgllhpuo& k@R S K\WW D\
"bZlhfhl\uo %DFLOODULRSK\W IR _guo &KORURSBSKIW/Dnblh\uo
\bAh\ djbilhnblhl\uo KU\SWRSK\WD gh\uo (XJOH®QRZ KhWbX!uo
&KU\VR SK\WD

>hfbgZglguc dhfie_dk nblhieZzgdlhgguo khh[s_klI\ [ue ij_~klZ\
ijh mp_glZfb gZb[hevr_]h jZa\blby b jZaghh[jZaby kj_"b dhlhjuo
kbga_e_gu_ b a_e_gu_ \h”hjhkebh[IiKelg_AulkredbthlIf_qgq_gu ibjhnblh
ahehlbklu_ djbilhnblh\u_ b _\]e_gh\u_ \h”*hjhkeb

Kbga_e_gu_ \h”hjhkeb &Y¥XDPQRBK\WDgu \ hkgh\ghf ieZgdlhc
dhehgbZevbuglblgZlufb \h*hjhkeyfb Olhd Yy RFOMWILY PR SGBIBHRFDSVD
*RPSRVSKBMQHBKRFRFFXV HVFLOODWRULD SKRUPLGLXP |
$QDEDHQRSVLV DB QdoW RIKeHK@Ht)guo \h*"hjhke_c dhe_J[e_Ilky \ ij

de e ~h de e [bhfzkkz khhI\hllkI\_ggh] " f] e
>pZlhfh\u_ \h*"hjhkeb %DFLOODULRSK\WD ih IZdkhghfbqg_k
"hfbgbjmxs__ iheh _gb_ \ nblhiezZzgdlhg_ bkke_"h\ZggaloZckdBAE&I
kbkl_fu ha_j b ij_"klZ\e_gu jd&kdjhikdjEdhggufb ij_kgh\h~rgufb nt

\h~hjhke ¢ \jIlOHhORVLKFIDRWERPMBR QHDWHG YWD ILODYDRFX XD b

khehgh\ZIh\h~gufb b kthgkdbYBIRb~Zfb ha_jh LmadZg oZjzdl_jguft
k ih\ur_gghc fbg_jZebaZpb LSOWR®@HLWHKIDLY LFX®XBHURVURWUDF)
YVXEFDS it IVQW]DNKLID WDZjbZpbbDVWRBERWKLL \ZjbZEPWRPRQH L
SDOXGRPAIXREIIHDIRUPLY Qbke_gghklv ~bZlhfh\uo \h~hjhke c

ij_~_eZo hl de e “h de e [bhfzZzkkzZ khhiI\_hkl\_ggh f] e *h
f] e
>hfbgZglguc dhfie_dk a_e_guo \h”hjhke_c ij_"klzZ\e_g \ h

SURWRFRFHRDPHKLIZOBIV ggh \b"ZfIRRFMVWKURURFRKROELFRXMGRPRQ
&DUW HEHD HG HMPNXIW W U R GHW PXWS K D HHWLXIPHEERMP@ UR RO D VWU ;
Qbke _gghklv a_e_guo \h*"hjhke_c dhe_[e_Ilky \dig_ & éHo hl de e
Z [bhfzkkz khhI\_IRI\_gghf] e ~h fl ee_1h

Ahehlbkl&@& KU\WVRSKAWD hnblh®WU\SWRSKMWHDbIh\'LQR SK\AWD
\]e_gh\UXJOHQRSK\mDjhkeb h[gZjm _ggu \ ijh[Zo <hklhggh]h
'jgZkZckdhf \*oj k g_\ukhdbf dZq_klI\_gguf b dhebqg_kl\_gguf jZa\
\ hkgh\ghf jh".ZFR E (KUR QW R PROHOIMR GBAX PR G (AU R PBXD F XV

FzZdkbfZevgh_ jZa\blb_ \h”hjhke_c nblhieZgdlhgZ gZ[ex"Zehk
gZklb :jgZzkzZckdh]h \*0oj b ha LmadZg i GZ\jma

AhhieZgdkhgjh[Zo ahhieZgdlhgZ ] bkke_"h\Zgguo mqgZkl
hif_qhg \b~rh\ ieZgdlhgguo "b\hlguo \ Ihf gbke_&ODGIR\FH&D
dhi_ih&RSHSPMGD dheh\jZERMWILIHUD

GZb[hevr__ dhebqg_kl\_gh_ jZa\blb_ hjl]Zgbafh\ ahhieZgdlhgz
e_lghk_gg__ \j_fy QDbk&REHSGVDjh\ZeZ \ ij_"_eZdukwdfa Z



[bhfZkkEhI\_IkI\_ggh ] f Qbke g@hkD\GRIREUZeZkv \ ij_ ~ _eZo
lukwdfa ZbhfZkKkahi\_1kI\ Hgh ] f fke_ gglBRWLKHKIZ\beZ
lukwdfa phfzkkz ] f 1Z[e

LZ[ebpZ Dhebq_kl\_ggh_ jZa\blb_ hjlJZgbafh\ ahhiezZgdlhgZ ::K
lukwda f [bhfzZzkkz ] f

LZdkhgu 'jgZkZckdh_ \h~hojZgbebs_ha LmadZg

SRWLIHUD
&ODGRFHUD

&RSHSRGD
&DORQRLGD
I1DXSOLL
H[sZy

gbke_gghklv
[bhfZkkZ

AhhiezZgdlKH ij_~klz\eijgkl_crbfPRHED SURWHXV $VSLGL
&KLORGRQHOOD XQFLQDWD 7ULQHPD HQFKHG@Weh\g WMJdZRILF
%UDFKLRQXVY TXDGULGHQWDWXV %U TXDGULGHQWDWXV DC
FRFKOHDULY WHVWD HHASQH /BEXOXID 3JIREDUWKUD UHPDW
>hfbgzghjf "deZ"hy\¢yxIkKkkDSKDQRVRPD PRAQJROLPIZOAPIHK QLD
ODHNLMSKQLD JDOB@WBhH ] gZxIRYRVPLQD VS $ORQD UHJIWD
EUDFKhD@OARFU\SWXV\ ViRUGLEW®VjjblhjbDhi_ih~u_"~klZ\e_gu
hkgh\gh$ UFWRGLDSWRPXV VDOLQXVb #BH 8P RW\HFQREIDW KHHW P &)
"hfbgzZglguc khklz\ dheh\jzlhd f_gy_Iky b ij_"klzZ\e_.HWbWHHIOIL
WURSIHOGXFMWAD GHOOHFD@XQIKj_~b dhi_ih” \ wlhl i_jbh”~ ~hfbg
OHVRF\FRORX®WQAEXb[hevr_]h jzZza\blby hjl]Zzgbafu ahhiezgdlhgz ~hkll
gblgZluo \h~"hjhke_c¢c b fZdjhnblh\ gZ g _[hevrbo Jem[bgZo

GZ hkgh\zZgbb ihemqg_gguo ~Zgguo fh gh hilf_Iblv gbh dhfi
khh[s_kI\ bkke_"h\Zgguo mqgzkldh\ \h~"h_fh\ ::KH ij_"klZ\e_g rbjhd
ij_kgh\hNgtrehgh\ZIh\h*"BuElD Dw\jbkZijh[gufb \b”Zfb hjlJZzgbafh\ dt
ij_l_ji_\zZxl dzZd dZqg_kl\_ggu_ 1Zd b dhebqg_kl\_ggu_ baf_g_gby
ih\ur_gb_f mjh\gy fbg_jZebaZpbb \h”~u ha LmadZg b :c"Zjdmev
khhighr_gb_ khehgh\Zlh\h~*guo \b~h\ hjl]Zgbafh\ Z |Zd _ \b”h\ 0Z]j
kh kdhie_gb_f jZklbl_evgh]lh ~_ljblZz



Ebl _jzZImjz
e _dk__\ < J Hij_~ipbdgkevh~guo [_kihal\hghgguo Jhkk
khij_~_evguo |_jjblhjbc jzZdhh[fK&Zgudl |_j[mj] Kk
'nZgZkv_\Z E B AhhieZgdlhg hkgh\guo \h*hojZgbebs Ma
;bhe hkg ju[9Zz gEa\h~h_fZo Kj_"~ :abb b DZaBekfZgZ NKmga_

Dbk_e_\ B\h”gu_ b h[sb_ \hijhku iezZgdlheh]lbb lezZgdlF
dhglbg_glZevguo \i¥dmdiz\ E L K

Dhjh\gbgkdbc G F <_I\bklhmku_ jZdhhWHQQRDRAB DDy "Z
nZmgu fhjnheh]lby kbkl_hZblydZahwpihhe]jZBby Lh\Zjbs_kI\h gZmqgu
barzZgbc DFD k

Dmlibdh\zZz E : Dhé&RWDMRWILD KKIKIJtE GZmdZ k

Fzdzjh\z B < Ibgdbeu E H Gh\u_ ”"ey nblhieZgdlhgZz
\bru \h~*hjhke_c¢c Gh\ kbhEkl gbaabab Kk

Fmklznz \Zz A : :["mjZobfh\Z : G Fbjz["meeZ \ B F C
ieZzgdlhgguo khh[s_klI\:jgZkZjhkdhc kbkl_fu+ Hha_d% ljh[e_fu
jZpbhgZevgh]h bkihevah\Zgby b hojZzgZ [bheh]bq_kdbo jmEmjikh\ X
Bebf k

Hij_~ ebl_ev gbarbo jZkl_gbc 1I1h” j ~Zdpb_c¢c B : Dbk_
<h”hjhkeb ©Kh\_lkdZy gZmdz?2
KZeZadbg Dol B\Zgh\z F ; Hlhjh~rgbdh\z < : F

j_dhf_g”*Zpbb ih k[hjm b h[jZ[hld_ fZl_jbZeh\ ijb ]b~jh[bheh]bqg_ki
Ij_kgh\h~guo \h~"h_fZo AhhieZgdlhg b _]h ijhmdpby K[ gZmq

| B MkzZzPHebqg_ klI\_ggzZy f_|Ih*bdZ k[hjZ b h[jZ[hldb nbl
Lim~u <=;H \ui k

%HQ]JLH $ + -RKQ '‘DSKKHLDIAFQ XM KQQLR SPQARPRSRGD
'DSKQLLGDH .HQREL 3URG *KHQW %DFNKX\V 3XEO /HLGHC(

+RO\QVN@OLWDEGXOODHY 8HGD + 5HLG : - *HC
7TKHUPRF\FORSV &RSHSRGD IXEOQHRLSFRH.Q@SD %DFNKX\V
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J_axf lhdZazZgh \ebygb_ wdheh]bg_kdbo nzZdlhjh\ gZ wibahh
ju[h\h~guo ohayckl\ >ey mf_gvr_gby ihl_jv ju[ghc ijh”"mdpb
ij_“mij_""Zlv g_]Zlb\gh_ \ebygb_ g_hilbfZzevguo ey ju[ ihdZaZl_
[bhibg_kdbo nzZdlhjh\ bokyeyks gZjmr_gbb | _ogheh]bqg_kdbo Ij_
\ | _jbgzZjghgblZjgujZ\be

Dexq_\u_ keu\A\h~"gu_ ohayckl\Z wibakihkblgydkllh wdheh]bqg_k
nZdlhju

6XPPDBKRZV WKH HIIHFWV RI RI HQYLURQPHQWDO IDFWF
IDRV 7R UHGXFH WKH ORVV RI ILVK SURGXFWV LV UHFRPPHQ
RSWLPDO IRU ILVK LOQGLFDWRUV RI DELRWLF DQG ELRWDOF ID]
UHTXLUHBHODMM \WRU\ DQG YHWHULQDU\ UXOHV

H\ZRUEBWK IDUPV HWKXRRMWRFE HQYLURQPHQWDO IDFWRU\

Wnn_dlb\gh_ jZa\blb_ ju[gh]h ohayckl\Z \ Z]jhijhfure_gc
ij_~“mkfzljb\Z_1 ihemqg_gb_ \ukhdhdzZqg_kI\_gghc dhgdmj_glhkih
[ ahiZzkghc a”“hjh\hc ju[ghc<ighg ncdjrbdbd I hjhf ih\ur_gby wnn_dlb\gh
lh\Zjghlh ju[h\h"kI\Z y\ey_ Iky h[_ki_q_gb_ _]h wibahhlbqg_kdh]h
jhev \ wlhf hi\h~blky babygbgbxwdheh]bqg_kdbo nzZdlhjh\ gZ khklhy
ju[ b wibahhlbgq_kdmx kbImzZpbx \ ju[h\hey kdhohjayickhldEo fZajZ[hl
ijhnbezdlbqg_kdbo f_jhijbylbc

ljh\_~ ggu_ bkke_~h\zZgby iha\heyx!| \uy\blv madb_ f_klz \
ohayckl\ \ kh\j_f_gguo mkeh\byo b gZ hkgh\_ijihgeylyg_ggwo dk\_~
ih\ur_gbx wdheh]bqg_kdhc [b anfizdkkggtokdihl_jv ju[ghc ijh"mdpbb

P_ev bkke_"h¥Zplengblv h[smx wdhaehjhbg_kdmx kblmZpb>
ju[h\h”*guo ohayckl\Zo “ey ihke_"mxs_c jZajZ[hldb f_j ih ih\ur_c
[ _ ahiZzkghklb b mf_gvr_gbx ihl_jv ju[ghc ijh"mdpbb

FZIl_jbZe b f_Ih"u bWkkebc

JZ[hlZz ijh\_"~ _gZ 9gZ hkgh\_ ZgZebazZz b h[h[s_gby fZl_jbZ
\ | jbgzZjbb Fbgk_evolaalz P_gljz \_|_phbgZjbhdjb wlhf mgblu\Ze



hl _g_kI\_ggu_ ghjfZlb\gu_ ~hdmf_glu mlI\_j°"~* ggu_ \ -mi@zZgh\e _
lzd" _  fbjh\u_ kldg®»Zjl @ ijb\_~ ggu_ \ ~hdmf_glZo F_""n
wibahhlbg_kdh]h [xjh iha\lheyxsb_ mlhggblv 1j_[h\Zgby gZpbh
klzg~Zjlh\ d h[_ki_q_gbx wibahhlbg_kdh]h [eZ]hihemqgby ju[h\h”"
j_amevlZlu gZmqguo bkkeaB'Wk&€gWwagby \dexqZeb ZgZeba b hJh
fZl _jbZeh\ wibahhlheh]bqg_kdh]h fhgblhjbg]Z ju[h\h”"guo ohaycklI\ t
\ebygby mkeh\bc kh”_j " Zgby ju[ gZ ijhyj\e_igh\_ "NZygbhéhbik&ke ~h\Zgl
ijbf_gyeb bgnhjfZpbodhgeghlbg_kdb_ f_Iteyxsikhal\mlhggblv 1j_[h\Zg
gZpbhgZevguo b fbjh\uo klizZzg”rZjlhwdhlewkbah hytbgx_kdh]lh [eZ]hiher
ju[h\h~guo ohayckl\ b wdheh]bqg_kdb [_ahiZkgmx ju[hijh*mdpbx

J ameviZlu bkke_ _"~h\Zgbc

< j_amevlzZl_ ijh\_~zgguo blk&emg g\l ogledydbg Kfiblo nzZdlhjh\
ihdzZzazl_e_c ]b~jhobfbg_kdh]lh j_"bfz b \ha[m”~bl_e_c aZ[he_\Zghb
gZ khklhygb_ a”hjh\vy ju[ b hiwshmaxhmwbdhekimx kbImzZpbx \ ju[h)\
ohayckl\Zo

lhdzazgh qglh mkeh\by kh”_j"Zgby ju[ \ ju[hAROZgquwdZxhay
kms_kI\_ggh_ \ebygb_ gZ khklhygb_ bo a”~hjh\vy G_hilbfZevguc *
j_"bf Z[bhlbq_kdb_ nzdlhju ijb\h”bl d jZzaebqguf iZlheh]byf L2ZzZd
\ abfgbc i_jbh” \vau\ZxI| ijhklm”m j_adh ih\ur_ggu_ I_iehWimmu ijk
rhdm Ih\ur_ggh_ kh”_j Zgb_ zZffhdbclghgdh_zZdhl&grey dZjiZ b f] e
nhj_eb igb-[he__ £+ ijb\h”*bl d W\Zabx zffbzdz ih\j_""jdbx "Z[
[jZgobhg_djham GzZdhie_d4dB [hgbljblh\f] e ijb\h~bl d f_I] fbibjJeh[bg
G_"~hklzlhd dbkehjhnrz f_g__ fl e "ey dZzjiz b f_g__ fl e ™
Zknbdkbx AgZqgbl_evgh_ aZ]jyag_gb_ \h”hzfzZz hij_~_ezggh_ ih
[Zzdl_jbheh]bg_kdb_ ihdzZazl_eb h[s__ fbdjh[ghfe glhkedlg | heak
e gZebgb_ iZlh]_gguo “ey juik ZWjhfthgz™ b ~"jm]bo \ha[m”~bl_e_c |
d \hagbdgh\_gbx wgl_jblZz Zwjhfhghaz ik_\"hfhghazZz b *jm]bo aZj

< ju[h\h”"guo ohaycklI\Zo \_|_jbgzZjgzZzy kem [Z ijh\h”~bl kbkl_fZ
wibahhlbg_kdh]h khkihxgbyf \_lkem ' [u aZz ]hh Ga[h\h~gh]h
ohayckI\Z b imgdlh\ \ ju[hijhfukehWjd&e\HhA Zigho i_j\uo b

\lhjuo <uy\le _gh g _[eZ]hihemgguo ih aZjZaguf [he_a

ohayckl\ u[bijhfukeh\uo \h~hzfh\ \ N_" jZewguwdjhdymhZo

K_\ gRiz"ghf X ghf ljb\he kdhf M Kzke[\bk K & ff f

>Zevg_\hklhgghf

:gZeba wibahhlbq_kdhc kblmZpbb ih azZjZaguf [he_agyf |
ohayckb\ ijb\_~zg gb"_ Bgn_dpbhggu_ b bg\Zabhggu_ aZ[he_ \Z
ju[h\h~rghf ohayckI\_ b \ ju[migdfdbeh\uo \h"hefthXjiZ h[gZjm _gu
bgn_dpbhggu_ azZ[he_\Zgby \_k_goyyuibjhf\guod ohayckl\\do b \
imgdlZo ju[hijhfukeWh\uhzfEZwWjhfhghafB ohaycklI\Zolbb \h~hzfEKlo
nhj_eb azZj_]bkljbjh\Zgu Zib hofhaghakh\zZo ik_b hbdghpZzdl ihbha



hfm ohaycMI\aiZjiZ hif_g_gu 1Zd _ bg¥Iabhyfabyol ohayckl\Zo b
fb imgdlZo ju[hijhfu&e\h”hzfh\ [hljbhp_rnBeoclrayckl\ZbbbimgdlZo
\h~"hzfh\ \hkiZze_gb_ iez\zZl_evghhti omawu¢gkI\\ bolbhnlbhlbha \
ohayckI\_Ib imgdlZo \h~hzfh\ ]bjhANbdotheazyx KhZeohf_ |jhb hmad
ohayckl\Zo Ib imbgZdo \h~hzfh\ Ba g_aZjZaguo [hé¢jZagpbchdldjlgag
dzjih\ \Ib ju[h\h”guo ohayGKIbXme _ hiZkgufb azZ[he_\Zgbyfb n
bg"mkljbZevguo ohayckl\Zo jZagh]h |IbiZz y\eyxlky \ oheh”gh
ohayckI\Zodl_jbzZevgu_ aZ[hehKg\myhf \ fbdkh[ZdI|_ohledd gk\h”*guo
[Zkk_cgh\uo ohayckl\Zo k dexg_\uf \h~hkgzZ[ _gb_f jZkijhkljz
aZlhe_\zZgby k\yaZggu_ k bafuldhf mgémdibkeire]b\QEZaeAd gh]h imau
g_njhdZevpbgha < | _ieh\h*guo ohaychl\Abay [ekd)\bijbrydg@aulZx] j_
i_j_i1Z”™u |_fi_jZIlmju b aZl]jyag_gb_ \h”~u < ha_jguo kzZ~dh\uo
ijh[e_fhc y\ey_ |ky ljb_ghuwolhhjghfukeh\uo \h*"hzfZo \uyle_gh ghkbl_
ju[ hiZkguo ”"ey q_eh\_dzZ \ZaZmbbile c “bnbreeh[bljhibklhjohaZz
lj_~klZ\e_ggu_ pbnju ihdzZaud\Zxdl_Ikghhgguo ju[hijhfulkeh\afd o
khojZgyxlky ijbjh*gu_ hqgZzZ]b fgh]l]bo aZ[he_\Zgbc wlh g_khfg_gg
jZajz[hld_ f_jhijbylbc ih [hjv[_ k [he_agyfb ju[

<Z'gmx jhev \ jZkijlblljZzgZphe_\Zgbc ju[ bljzxl ]Jb”jh[b
jZdhh[jZzagu_ fheexkdb dhevgZlu_ q_j\b yleyxsb_ky ijhf_"m
\ha[m~bl_e_c

< mkeh\byo bgl_]jbjh\Zgguo | _ogheh]bc \ujZsb\zZgb_  ju
\h"hiez\Zxs_c ilbp_c beb ~jm]bfb h[t_dlzZfb\ K\éVkldhotkdy£kl\ _ggtl
ju[h\h~kI\_ gZs_ \k_]h hilf_qgzZxl g_aZjZagu_ aZl[he_\Zgby Ih
aZljyag_gb_f \h*hzfh\ wdkdj_f_glZfb k_evkdhohayckl\_gguo h[t_d
b g_dhgljhebjm_fufb i_j_\hadzfb ju[hihkZ"hqgh]h d&pgh~pdZeZc aZ
bgn_dpbc ZwjhfhghazZz \_k _gg_c \bj_fbb b bg\Zabhgguo aZ[h
p_klh~hah\ Ijh&hANh"g_fZlh~ hah\ djmklZp_hah\

< ihke_"gb_ ]h”"u mkeh\by kib"wijihzadgthy bjg [ kdZy\ ko [im oo o
ohayckl\Zo memqrbebkdagh qgkh klk\yagr_gkl\h\Zgb_f |_ogheh]bc kh?*
dhjfe_gby ju[ ijb jZaguo IbiZzo ijhba\h”kI\Z izZkl[bsgh_ ijm~h\h_ |
mqgzlhf wdheh]bdgkhfdigghkl _c \ jZaguo j_]bhgZo qlh iheh bl_evc
gZa”hjh\v_ ju[ b j_amevlZIZb Ihhdg\hc kulu

>ey [hjv[u k [he_agyfb ju[ \_l_jbgZjgzy kem'[Z ijh\h” bl |
ijh\_~_gb_ \_I_jk@gjmirjguo ijhnbezdlbg_kdbo f_jhijbylbc Lzd \
ijh\_~_gZ ijhnbezdlbgq_kdZy h[jZ[hldZ ju[ b bdju e_lh\Zgb_ b ~_al
b\ ohayckl\Zo khhI\_kI\_ggh Z lzd _ ~_abgn_dpby [ZKkk_c¢

Mgzgu_ h[jZsZx| \gbfZgb_ gZ g_h[oh”bfhklv nhjfbjh\Zgby m j
mklhcgb\hklb d azZ[he \Zgbyf < gzZklhys_ _ \j fy aZj ]Jbkljbjh\Zg
g_rmcqgZluc b yz2fdzZjiu mklhcgbVdjZablzjguf aZz[he_\Zgbyf \ Ihf c
<ll Zg]_ebgkdbc q_rmcqgZluc dZgitgd2dekgyg c \bj _fbb b Zwjhfhgha



:gZeba | _ogheh]bg_kdbo b kXgblipgajghlj [h\Zgbc d mkeh
\ujZsb\Zgby b kh”_j Zgby ju[ZzdZb4Zzé&dh]h khklhygby ju[h\h~guo ¢
ihal\hebe \uy\blv hkgh\gu_ azZdhghf_jghklb \ebygby wdheh]bq_
[bhlibg_kdbo nzdlhjh\ gZ khklhygb_ a”hjh\vy ju[ ijb\h”~ysb_
ijh"mdpbb Hgb \dexqgzZxl

. ljhy\e _gb_ g_]Zlb\gh]h YedbgbkxdEZ§ g_hilbfZevguo "ey
ihdZzazl_e_c ]b”jhobfbqg_kdh]lh j_"BfzhgthlkgédhhhZahlZz gbljblh\ b
[bhlibg_kdbadlhjh\ jZkijhkljZzg_gb_ \ha[m”"bl_éaaZ [W&jmg_gby
| _ogheh]bqg_kdbo lj_[h\Zgbc ijb ijh_dlibjh\Zgbb_  bijm/kijhbl_
g_khhI\_Ikl\mxs__ ghjfzf jZzkiheh  _gb_ \h~hkeb\Z b \h~hazZ[hjzZ \
aZ\bkbfh_ \h~hkgzZ[ _gb_ fZlhgguo \ujhklguo b gZ]mevguo ij
\ujZsb\zZgbb ju[l m\_ebq_ggZy iehlghklvijihuzZZxddZyuphjfZlib\u
g_k\h_\jgdh_ \uiheg_gb_ we_f_glh\ | _ogheh]bg_kdh]h pbdeZz
g _dZg_kI\_gguo b g _iheghp_gguo dhjfh\ b kKgb  ghwx ijbkdihdogbthkIk
ju[ b ih\ur_gghc \hkijbbfgb\hklb d \ha[m~"bl_eify\aZfbe \Egbc
jZkijhkljZzg_gbx bgn_dpbhdigpgwa obgXZa® \Zgbc Ihdkbdhah\ b Jb[_ekt

. <hagbdgh\_gb_ b jZkijhkljZgjgpb b [ilhé_jbg je[ghc ijh *mdpb
ijhbkoh”yl ijb gzZjmr_gbb \kEZgbiZpuo 1j_[h\Zgbc d i_j _\hadzf
wibahhlheh]bg_kdhfm fh;gkkidhhlggjjmevguc \\ha b [gh\haijhtmdpbb
hlkmlkl\b_ dZjzZglbgguo ijm~h\ \ ie_f _gguo ju[h\h”"guo ohayckl\
[ _kkbkl_fgh_ ijh\_~_gbwvibmadithdheth]bqg_kdh]lh dhgljhey ijb\h”*yl d aZz
g_lZlb\ghfm \ebygbx wdheh]bq_kdbo nzdlhjh\ gz a”“hbh\eb ju[ a
ihl_jyf ju[ghc ijh~mdpbb

AZdexq_gb_

Lzdbf h[jz&abYy mf_gvr_gby ihl_jv ju[ghc ijh"mdpbb b ih~"_j Z
wibahhlbg_kdh]h [eZ]hihemqgby \ ju[h\h~guo ohayckl\Zo g_hJ[o
g_]Zlb\gh_ \ebygb_ g _hilbfZevguo ”“ey ju[ ihdZaZl_e_c¢c wdheh]bc
[bhibg_kdbo nZdlhjh\ gZjudg"hyaaxZggh _ gZjmr_gbyfb | _ogheh]k
\ | _jbgzZjghgblzZjguo Ij_[h\Zgbc b ijZz\be b dhgljhebjh\Zlv bo \uihec

ljb jzajz[hld_ ijhlb\hwibahhlbg_kdbdkh[phijbylbfzgb_ ke_"m
m”~_eylv ijhnbezZdlbd_ H”gbf ba hkgh\guod@hejvad_ ighjuljey\elp |ky
khdjzs_gb_ \ hkghhghibq_kdbfb Z 1Zd"_ obfbqg_kdbke fgdhkEdb
iZjZablbqg_khkibjdh[bhglAha[m~bl _e ¢ bg\Zabhgguo aZ[he_\Zgbc " b;
dhlhjuo ijhoh”bl \ hkgh\ghf \g\héhaybgd ebgbghagguya &\IZVZxsboky
\ ijhf_"mlhgguo ohtdleeiak&dZo jZdhh[jZaguo dhevqZluo gq_j\yo

Ebl _jZImjz
G _qgZ \Z L : ©Wibahhlbg_kdh_ khklhygb_ nhj_e _\uo ju
E _gbgljZz”"kdhc h[eZklb \ aZ\bkbfhklb hl mk#£\hhc n\ uidlZ "z gtk
KZgdlLI_j[mj] k



>bj_dlb\u kh\_1Z ?\jhkhxazZ h [Ij_[h\Zgbyo d a”“hjh\vx
"b\hlguo Zd\Zdmevimju b ijh~mdpbb ba gbo b h ij_"hlI\jZs _gbb b c
[he_ag_c \h~guo "b\hlguo ?K

©Dh~_dk a”hjh\vy \h~ga® 1BjblguFW;

©Dh”_dk :ebf_glZjbmk?2 jZajzZ[hlZgguc Dhfbkkb_c¢c N:H <H

Z : F GzZmfh\z =72 K_j\_Igbhd : X GzZmfh\Z E K Eh]bg
ihebdmevimju 7~ey ijhnbeZzZdlbdb [he_ag_c jul  \' n_jf_jkd
ohayckl\Z @mjgZe car[lgihh?o K

©OH[ mI\_j°~ gbb i_j ggy aZjZaguo \ Ihf gbke_ hkh[h h
"b\hlguo ih dhlhjuf fhlml mklZgZ\eb\Zlvky h]jZgbgbl_evgu_ f _jh
ljbdZa Fbgbkl _jkI\Z k_evkdh]h ohaycklI\Z JN « hi bydZ[jy ]

©Jmdh\h~kl\h ih ~“bzZ]ghklbqg_kdbf I_klzf ~ey N\hjbguo b\l
FW,; ODQXDORI'LDIJQRVWLF7HVWVIRUSTXDWLF$QLPDOV

K\_~_gby h [he_agyo ju[ b "jm]bo ]b*jh[bd@LZo nhjfz «
bale _q_gby
K[hjgbd bgklgmicdhpbhhjv[_k [he_ _agyFb Bal ‘Hjh QZklv
] k ] k
K[hjgbd ghjfZlbogtheh]bg_kdhc ~hdmf_glZpbb ih Ih\Zjghfm
Lhf F Khxaiheb]jZnba”zZl k k
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J_axfH[t_dlZfb bkke_"h\Zgby yAbelkMhqgu_ ij_"ebqbgdb deZj
khfz &/$%,( M aZjh?ur_c danldb [ue knhjfbjh\Zg kibgghc fha] >h
jZa\blufb hdZaZebkv hjl]Zgu aj kgbydbGzZeZ knhjfbjh\ZgZ ibs_\Zjbl_
kbkl_fZ gh gZ[ex~"Zebkv hklZldb ~_elhqgh]h f_rdZz

Dexq_\u_ karR\Zjb_\uc khf ij_"ebqgbgdZ hglh]_g _aljddb_\Zjbl_
_em”™hd Kkj_"gyy dbrdz

6XPPDUBYR WKUHH IRXU GDLO\ SUHODUYDH RI &ODULLGI
LQYHVWLIJDWLRQ $ EDFN EUDLQ ZDRXKRIPRHGZRY KVKHAEWHRR Q!
VLTKW WXUQHG RXW V$I|IGETHQWIOANHG WXMOREHZDV IRRRUG R(
KRXUV EXW WKH URD/ALGHHM REWDHROHNG

H\ ZRWBEWULLGD¥WDISURQWRJIJHQ\ VWRPDFK PLGJXW

DeZjb_\uc khODULEGDbBg ba i_jki_dlb\guo h[t_dlh\ bkdmkk
\hkijhbre\kI\Z > @ Nhjfbjh\Zgb_ \gmlj_ggbo hj]J]Zgh\ gZqgbgZ_Ilky
hglh]l]_g_azZ 1jZ\bevgh knhjfbjh\Zggu_ \gmlj_ggb_ hj]Zgu y\eyxlk:
mki_rgh]lh jZa\blby b jhklZ hjJZzgbafz > @ J_amevlZlhf bkke_ At
fhjnheh]bq_hkd&hjh_gby hjl]Zgh\ deZjb_\uo khfh\ \ i_jbh” jZgg_]h hgl
fh™ _ I kihkh[klI\h\Zlv kh\_jr_gkl\h\Zgbx [bhl_ogbdb jza\_~_gby d
mkeh\byo MA<

:gZeba k_jbcguo ]bklheh]bg_kdbo kj_ah\ ihdZazZe qglh m ij_
f rhd [ue “hkdgh djmiguf ;hevrZy qZzZklv "~_eldZ hklz\ZezZkv g_
NhjfbjmxsZyky ibs_\Zjbl_evgZy kbkl_fzZ [ueZ ij_"klZ\e”"glZgdhbic_qgh
dZgZe \ukleZgguc klhe[gZlufb de_IldZfb jbk



Jbkmghdjz]f_gl "_em7bgglggh]h ljiZd*2bgbgdb dezZjb_\h]h khfz
HD H; = _fZIlh dkibaebhg ihehklv dbr_qghbjfpmidkis Zyky kj_"gyy
dbrdZ h*"ghkehcguc ijbafZlbg_kdbc wibl_ebc

<[ebab \ _jog_c gZklb dbrdb gZoh”beky azZqZlhd i_g_gb \ c
"bjh\u_ \Zdmheb kimjdb_ij ~ebgbgdb khfzZ iblZzebkv aZ kq_I| azZiZkh\

| j_oh” gZ wdah]_ggh_ iblZzgb_ m dezZjb_\uo_kkfhidbjhkawtht
\hajzkl_ m ij_"ebgbghd dezZjb_\uo khfh\ “Z[_jgZy ihehklv [ueZ k
Jehldb Ibs_\h” Jue ~hklzldhgh ighghfF kebabklZy h[hehqgdZ hJjz
g_kdhevdh ijh"hevguo kdezZz~hd KdezZ~db [ueb ihdjulu wibl_eb_f
jhlh\hc ihehklb k [hevrbf dhebqg_kl\hf djmiguo kebabkluo de_lhd
wdkp_gljbg_kdb jZzkiheh  _gguf y*"jhfb@kiyplg2bkchpkddhgghc kh_"~bghbl
IdZgghc iezZklbgd_ kebabklhc h[hehgdb ih” dhlhjuf jZkiheZ]ZeZk
ihi_j_gghhehkZluo fur_qguo \hehdhg F_""m ibs_\h~hf b ~_em~dl
liZzgbpu g_ h[gZjm _gh jbk



Jbkmgh®jz]f_glem~hqdthr_qghlh 1jZdIZ ij_~ebgbgdb deZjb_\h]h khf
ihke_\ude \Z HD H; = vilbbdkbebd[ jgZy iitbshkhv " _emAhd

Nhjfbjmxsbcky ~_em”hd khklhye ba Ij_o h[hehgq_d KebabklZy
pbebg”jbg_kdbf wildlhldhpué h[jZzah\u\Ze g_[hevrb_ kdez”~"db dm~*Z
_em”™hqgu_ ~_e_au < hkgh\_ kebabklhc h[hehgdb e_"Ze Ih
kh_~bgbl_evghc IldZgb Fur_qguc kehc "_em~dZ [ue _s_ hg_gv I|h
ihdjul\ZeZ k_jhagZy h[hehqgdZz

Kj_"~gyy dbrdz_ IBfHi ez Ijb h[hehqdb KebabklZy h[hehqgdZ
hlghkbl_evgh \ukhdb_ \hjkbgdb dhlhju_ kh”~_j"Zeb [hevrh_ dhel
de_I|hd jbk Hkgh\m kebabklhc h[hehqdb khklzZ\eyeZ kh[kI\_gc
ieZklbgdZ kebabklhc hftmehlgdbf _kKodv qglh g_dhlhju_ \hjkbgdb [ueb
bf _ebkv g_djhlbg_kdb_ mqgzkldb qglh Jh\hjbl h g_ khhiI\_Ikl\bb j_
mkeh\bc kh”_j Zgby ij_"ebgbghd \ i_jbh”~ ih*jZsb\Zgby



JbkmghdjzZ]f_gl kj_"*g_c dbrdb ij_"ebqgbgdiZ deZjbkimigitb khke _
\ude_\Z HD H; =_fzawhablge\bhgkbgdh:[hdZeh\b*gu_ de_Ildb
kebabklZy h[helkqgdirzagZy h[hehqdZ

=bklheh]bq_kdbc ZgZeba ibs_\Zjbl _evghc kbkl_fu ihdzZaZe
A n_dlh\ dhlhju_  \ujzZ Zgdywmr_\gbb jZa\blby kebabklhc h
ibs _\Zjbl_evgh]h Iljzdlz az”~ _j'd_ jZa\blby "~ _em”hgguo kdezZ”hd
kebrdhf Ilhgdh]h kehy fur_qguo \hehdhg “bjh\hc ~bkljhnbb de_Ilh
ibs_\zZjbl_evghc kbkl_fu ih~"h[gh]lh jh”*zZ fiZzlglehhbd_kKkib " d ic KkI_i_¢
ly  _klb dhlhju_ \hafh gh ijb ~Zevg_cr_f jZa\blbb fh]lml ijb\_klb d
<u\h”u
< jZgg_f hglh]_g_a_ deZjb_\uo khfh\ mklZgh\le_gZ ]_|_jhc
hkgh\guo kbkl_f Zdlb\gh jzZa\b\Z_|ky p_gljZ@vopzybg_\XglZly ekigkldy
kbkl_fzZ Ohjhrh jZza\bl hj]J]Zzg aj_gby
<uyle_gu iZlheh]lbg_kdb_ gZjmr_gby \ jZa\blbb ibs_\Zjtk
k\b" | _evkl\mxsb_ h g_h[oh~bfhklb dhjj_dIbjh\db mkeh\bc iblZgby

Ebl_jZImjz
<eZkh\ < : <ujZshdZgh \hlh khfZ &ODULDV JDULH:

ijb jZaebqguo mkeh\byo kh”_j"Zgby b dhjfe_gby Ju[h\h~kI\h b ju]
1 k

<hedh\zZ H < ?e_pdbc X D Hkgh\u ]bklheh]bb k
| ogbdhc Fhkd\Z F_~bpbgZz k
KeZihpha A < Rbgdzj_\ K F :dk_gh\ : < H _jbdZc

i _jki_dIb\guc h[t_dI Zd\ZdmevIimju Ju[h\h~kI\h b julgh_ ohayckl\
k
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J_axf DezZjb_\u_ khfu ijbh[j_IZxl \kz [hevrmx ihimeyjghklv c
bgl_gkb\ghc Zd\ZdmevIimju WIb \b”u g_Ij_[h\Zl_evgu d dZq_klI\m \
jZgh ~hklb]zZxl iheh\hc aj_ehklb H”gZdh hgb hg_gv |I_iehex[b\u b
debfzlz Ij_[mxI]ihAB \h~"u qglh mom~rZ_| wdhghfbq_kdb_ ihdzazl_
Baf_g gb_ p_e _c¢c dmevib\bjh\Zgby deZjb_\uo khfh\ k \ujZsb\Zg|
ithemq_gb_ kbggd ~ey ihke_"mxs_c i_j_jZ[hldb \ ibs_\hc ijh"m
ih\ukblv j_glZ[_evghklv wlihgbyy zuja\ed "kI\Z Bdjm m deZjb_\uo khfl
ihemqgzZlv g_ m[b\Zy ju[ g_kdhevdh jZza \ Th™ hl dZ ~hc kzfdb

Dexq_\u_ kehvZsbc \ha”mohf&hDid Id&éhBMIb\bjh\Zglkuj lpdjZ
ihemqg_gb_ i_j_jzZ[hldZ ibs_\hc ijhAmdl

6XPPDBODULLG FDWILVKHV DUH EHFRPLQJ LQFUHDVLQJ
DTXDFXOWXUH 7KHVH VSHFLHV DUH XQGHPDQGLQJ WR WKH T
PDWXULW\ HDUO\ +RZHYHU WKH\ DUH WKHUPRYKILOIQF A3OQ® C
FRQGLWLRQV ZKLFK PDNHV EUHHGLQJ WKHP OHVV SURILWD
FDWILVK TURP WKH FXOWLYDWLRQ RI PDUNHWDEOH ILVK WR |
ZLOO LPSURYH WKH SURKLWDESOEMHVRI7EHHHGNVQEFDW EH RE

FDWILVKHV ZLWKRXW NLOOLQJ WKH ILVK VHYHUDO WLPHV D
.H\ ZRUBMJEUHDWKLQJ FDWILVK &ODULLGDH FXOWLYDW
IRRG SURGXFW

< ihke_"g__ \j_fy \whZsbezZjb_\uo khfh\ ijb\e_dz_1| d k_[_ \k
\gbfzgb_ hl_g_kI\_gguo ju[h\h”~h\ H[ wlhf k\b”_|I_evkl\m_I \ qZk
]h”~ hl Th”rZ ihlhd bgnhjfZpbb h[ wlhf h[t_dIl_ dzd \ Bgl_jg_I_ 1Zc
fZkkh\hc bgnhjfZpbb > [@ fZifh dijprevib\bjh\Zgby deZjb_\h]lh Kkt
aZsbs_gh g_kdhevdh "bkk_jlzpg®dc Bgl_j_k d dezjb_\uf khfzf k\y
kihkh[ghklvx bkihevah\zZlv ~ey ~uozZgby ZIfhkn_jguc dbkehjh”~ b
g_lj_[h\Zl _evghklvx d dzZzg_kI\m \hvu \bob"Wafiv ghjkdklb ijb k\_joiehlc
ihkzrdZo Hkh[_ggh mki_rgh \ujZsb\ZIv wlb \b”u ju[ m~Zzlky \ n
\h"hkgZ[ _gby MAK< dhlhju_ g_ I|j_[mx] gZebqgby \ f_klZo \uj.
\h~hzfh\ ijm~h\ hazj b j_d



DezZjb_\u_ khfmgbdzZevigit_dlu ju[h\h”kI\Z Bo ihlj_[ghklv \
khklz\ey | ebrkl dhebq_kI\Z \h~u [Ij_[m_fh]h ~ey \ujZsb\Zgby dZji.
g_ ihlj_[eyxsbo dbkehjh” \ha”mozZ > @ WIh ihalhey_| mki_rgh a
NZ° \ fZeh\h”~guo j_]bhgZo

DeZjbZlkZ2Z | \ukhdbf | _fihf jhklZ < [hevrbgklI\_ ju[h\h”~guo
Ahklb]lZ_1 Ih\Zjguo jzaf_jh\ \ \hajzkl_ f_g__ h”gh]h ]h*Z Ih hp_g
mkeh\byo bg"mkljbZevgh]h \ujZsb\Zgby deZjb_\uc khf hi_j_"zZ | it
ljZzZ"bpbhgguodhift Zd\Zdmevimju dZd nhj_ev b hk_Iljh\u_

DezZjb_\uc khf "hklZlhgqgh kdhjhki_e < ijbjh”guo mkéhrEyo hg
Z ijb dmevib\bjh\Zgbb A\ijm~Zokyp_\ ijb fZkk_ |l_eZ > @ <
ju[h\hrguo mklzZzgh\dZo bg”"mkljbzZekgdhihinbngBdymIf ju[ g_ ~hklb]r
]h*h\Zeh]lh \hajzklz

G_h[udgh\_ggZy "b\mg_klv dezZjb_\h]h khfz iha\hey_| khoj:
| _g_gb_ kmlhd gz ijbez\dZo ju[guo fzZ]Zabgh\ ~Z _ ijb hlkmlk
oheh”~bevgbdh\ Fur_qgZy IdZgv kh@hkdht_ B bh fdelulv bkihevah\zZg
hjlZgbazZpbb iblZzgby \ ~ Ikdbo mqj_"~_gbyo

DezZjb_\u_ khfdmkgzZy "b\mqzZy ju[Z ihevamxsZyky kijhkhf
HAgZdh h[tzfu \ujZsb\Zgby khfh\ _sz g_ kjz\gbfu k h[tzfzfb dmevl]
nhj_e ¢ H[tkkgywlh | _f qlh _kl_kI\_gguc Zj_Ze \k_o \b”"h\ kh
deZjb_\uo jzZkihez]Z_Iky \ j_]bhgZo k ljhibg_kdbf b km[ljhibqg_kd
ijb dmevib\bjh\Zgbb bo \ mkeh\byo Jhkkbb \h~m \ dhlhjhc bo
gZ]j_\zZlv <ukhdb_ p_ghghpkbiveb b dhjfZz g_ ihalheyxl kgbabl
\ujZs_ggh]h dezZjb_\h]lh khfz ~h mjh\gy h[_ki_qb\Zxs_]h ~hklr
fZkkh\hfm ihlj_[bl_ex

Fh gh eb gbfh k~_ezZlv \ keh b\r_cky kbIlmzZpbb" DzZd k~_eZlv
A r_ \uf  Z _1h \ujZsp\glgd _evguf" GZ gZr \alJey™ \ kh\j_f _gguo
ijbrZlv gh\uc bfimevk jZa\blbx dezjb_\h”klI\Z fh _| hjb_glZpby _
bdjux "hklzZlhggh “hjh]h]h ~_ebdzl_kgh]lh ijh~mdlz Bdjm qZklb
ihdmizxl b _z ijhba\h”kl\h ebflbdhjmhikkyklhke f g_h[oh”~bfh]h dhel
kujvy OhaycklI\Z \ujZsb\Zxsb_ deZjb_\uo khfh\ \ wlhf highr_
kms_kI\_gguf j_a_j\hf <ukhdZy klhbfhklv bdju [m~_1 h[_ki_qgb\
ijhba\h~kl\Zz J[ez]h~Zjy wlhfm p_gu gZ |h\fjgnhxkgwablIivh bghh)\_klb
mjh\gy h[_ki_gb\Zxs_]h fZkkh\uc kijhk m ihdmizl_e_c

Kmlv gZr_]lh ij_"~eh _gby dhihjh_ "~he'gh dhj_gguf hJ[jZa
kms_kl\mxsmx ko_fm khfh\h?klI\Z b k”~_ezZlv _]h \ukhdhj_glZz
jZa\b\zZxs_cky ih~hljzkevx \Zu[hkhRKibl \ hjb_glZpbb ijhba\h”kl
ij_bfms_kI\_ggh_ ithemqg_gb_ bdju Z Ih\ZjgZy ju[Z [m~_| g_bal
"hihegbl_evghc ijh"mdpb_c >hklb]Jgmlv wlh]lh fh gh \ kemqgZ_ hj].
ijb"bag_ggh]l]h ihemqg_gby hl kZfhd khfbh\ bld\mekjBhdzZ\kujvy "e



ithke_"mxs_]h ijhba\h”?klI\Z ibs_\h]h ijh*mdlz LzZdZy ko_fzZ wd
lh\Zjguo klz~ ih gZrbf jZzajz[hldZf m _ mki_rgh j_Zebah\ZgzZ \ hk_|I

< hlebgb_ hl hk_Iljh\uo bdjm m deZjb_\h]h khfz fhghzZkp_"b
]hjZza~h qZs_ Ki_pbZevgu_ hiulu ihdZaZeb qglh klbfmebjh\Zlv h)
bdju m kzfhd wlh]h \b”Z fh'gh m _ q_j_a g_"_ex ihke_ ij_~u"m:
Hr"gZdh dhebq_kl\h ihemqzZ_fhc ijb wlhf bdju hq_gv g_\_ebdh Hill
\j fgb f_""m ihke_"~h\Zl _evgufb ihemqg_gbyfb bdju kqkhgzZ*lky bg
Lzdbf h[jZzahf kp_"b\Zlv bdjm hl h”rghc b lhc ~_ kzfdb dgZgb\ \h]h
1h”

Hi\meypbx bdju m kzZfhd deZjb_\h]h khfz fh gh klbfmebjh\ZIv k
kKi_dljyz_iZjzlh\ ]bihnbau ju[ b Zfnb[bc ohjbhgbg_kdbc ]JhgzZ~hl
ZgZeh]lb ]Jhgz~hbjebbbg] ]hjfhgh)\ [jb wlhf ~ey ihemqg_gby wnn_c
kemqgZyo “hklzZlhgqgh \k_]h h~ghc bgt_dpbb ;hevrbgkl\h Z\Ihjh
Aim ghklv b ijh]dgh&byim khaj \Zgby Him[ebdh\Zgu [Z[ebpu b
beexkljbjmxsb_ ijh*he bl _evghklv khaj \Zgby bdju ijb jZaghc |
ihal\heyxsb_ Ihggh jzZkkqgblzlv \j_fy kp_"b\Zgby bdju b qgzldh i
ju[h\h”~h\

?klv \k_ hkgh\Zgby gzZ”_ylvkywjhqEZgbdmdeZjb_\h]h khfzZ k |
ihemqg_gby Kudpiz ~ey ihke_~mxs_]h ijhba\h”*klI\Z ibs_\hc bdhjgt
kms_kI\_ggh memqgrbl wdhghfbdm khfh\h*kl\Z Z khfh\vy bdjZ kh \
klhev *_ ihimeyjguf b ex[bfuf [ex"hf dZdobb bealhKhrkk \Ljd \jw [

Ebl _jzZImjZz
jl _f_gdh\ > < <ujZsb\zgb_ deZjb&OOUWIRWLIHS lg@ZXV
dhf[bdhjfZo k ~h[z\dZfb ijh[bhlbdZ km[lbebk \ mkeh\byo MA< :\

k evkdhohatFgzZzmhk ]hk Z]jZHKég k

DZazdh\Zz E O HJ[f_g fZdjhwe f glh\ m deZjb_\h]h khfz
%XUFKHOO ijb jZaguo bklhggbdZo wdah]_ggh]h dZevpby
k evkdhohatFgzZzmhk ]hk Z]jZHKég k

Dh\Zez\ D < L_ogheh]ldu RdhpZsbEkzgby deZjb_ QD Wh D2/
JDULHSL@WW\h~"ghc mklZzgh\d_ k azfdgmluf pbdehf \h*hh[_ki_q_g
"bkk dagyZkmd F £ Kk

Ilh*mrdZ K ; Ebl_jZImjZz h deZjb _\uo khfZo gZ jmkkdhf
| ogbg_kdbe [X gv eZ[hjZlhjbb bolbhehtkhb B&SW[GDH * K

Ilh mrdZ K ; Gh\Zy ebl_jZImjZz h deZjb_\uo khfZo gZ
GZmglglogbg_kdbc [xee_ | _gv eZ[hjZlhjbb bolthheh]bKIBGWGDH
K

Ilh*mrdZ K ; Eemg@_ _\jmkh\Zgkdbc J ; b "j GZqgZeh hn
ijhba\h~kI\Z ibs_\hc bdju hk_Iljh\uo ju[ \ujZs_gguo \ ju[h\h”gu



GZmglglogbg_kdbc [xee_ | _gv eZ[hjZlhjbb bolkkheh]Hk [BGWGDH
K

lh"mrdzZ K ; L _jdmeh\ BdhjgltzZljghfm hk_Iljh\h~kl\m Jhk

Bggh\Zpbhggu_ |_ogheh]bb \ ibs_\hc ijhfure_gghklb gZmo

ijhba\h~kl\h FZl_jbzZeu F_""mgZjh’gbog gkdhggtdhgn_j _gpbb azhqg
N dZljy l]h~z <hjhg_~ + K

KWWS YVXHW UX VFLHQFH FRBVEBHQEN SGFRQI

NZllheZob F <_kh\hc b ebg_cguc jhkl ZQ DAY R ShL X\
%WXUFKH@@\bkbfhklb hl nzZdlhjh\ kklIVa dhjlZq :\Ihj_n ~bkk
k evkdhohatFgzZzmdkdo kzdz~ + Kk

Xrdh\z X : ;bhl_ogbdz \hkijhba\h”"klI\Z b \ujZsb\Zg
deZjb_\h]h khfz \ j "bf_ihebpbdezZ \ mkeh\byo mklZgh\db k azZfdg
A\lhj_n "~bkkdzZg” k_evkdhrdlhjae gAmMeth\ ]Jhk Z]jZj #mg Kk

+XLVPDQ ($ 7KH DTXDFXOWXUDO SRWHQWLDO RI W

%XUFKHOO $TXDFXOWXUH UHVHDUFK LQ WKH BUURBD U
DTXDFXOWXUH RUJDQL]HG E\ WKH ,QWHUQDWLRQDO )RXQGDYV
LQ .LVXPX .HQ@QWWREHU (G (#BXBRFPIDJHQLQIBQ

+RJHQGRRUQ + DQG 9LVPDQV 0 ODWLRQ&RDWHR O
FDWILVK &ODULDV OD]JHUD & HW 9 ,,+$SUWBILFLDO UHSURC

9LYHHQ : - $5 5LFKWHU & - - YDQ RPRQ®®WE@XDO-IRU
FXOWXUH RI WKH $IULFDQ FDWILVK &ODB kS SHQIHSLQXV
1IHWKHUODQGYV



M>D
HKH;?GGHKLB L?0GHEH=BB <UJ:SB<:GBY LH<:JGH=H

D:JI: < MKEH<BYO IH>FHKDH<VY

ImgdzZzg_\Z D K Fzghiglh\ldhkbgxd ? K
>fbljh\kdbc ju[hohayckl\_gguc | _ogheh]bqbkedbzebrgktbfjhévgh]h
Jhkm~ZjkI\_ggh]lh [x~" _Igh]lh h[jZah\Zl_evgh]lh mqj_"~_gby \ukr_]h
h[jZah\Z@blljZoZgkdbc J|hkm”ZjklI\_gguc |_ogbg_kdbc me&M_jkbl_1|

©:=LMN_~ _jZevgh_ Z] _glkl\h ih jN Dhie#HR Bl U
A:HAQJU;OHBEBGKDBC

3(&8/,$5,7,(6 2) 7(&+12/2*< )25 0$5.(7$%/( &$53 5($5,1* 81'(5
&21',7,216 2) /2&$/,7,(6 1($5 026&2:
3XFKNDQHYD . 6 ODPRQWRYD 53 3URVLQ\XF (

J_axfljb\h*blkgzjzdl_jbklbdZ hkgh\guo b ~jm]bo \b~h\ ~_yl_
©Ju[oha Debgkdbc?2 HibkzZgu f_Ih”u klbfmebjh\Zgby _kl_klI\_gght
ihrjZsb\Zgbb ebgbghd dZjiz :gZebabjm_Ilky ijhp_kk \ujZsb\Zgby |
b lj_oe_Ilg_f h[hjhl_

Dexqg_\u_h\WeLh\Zjgh_ ju[h\h”~kI\h ihebdmlimjzkl klhjggZy
dhjfh\zy [ZaZ

6XPPDBOFWLYLWLHYVY RI =$2 5\EKR] .OLQVN\ DUH EHLQJ Fl
IRRG VXSSO\ VWLPXODWLQJ IRU FDUS ODUYDH URIDUMNHKW DHEIY
FDUS FXOWLYDQGRQKHUHANMZRUQRYHU LV DQDO\]HV

HY ZRBARWPPHUFLDO ILVK IDURPXQQRYRIOW XQDWKXXIBIDO IRUG

A:H ©Ju[oha Debyglktdlaba djmig_crbo ju[h\h”"guo ohayckl\ F|
h[ezklb JzZkiheh \gh lKdghhl ] Debg b \ df hl ] Fhkd\zZ gz
AZ\b~h\kdbf Jhkm~rZjkI\_gguf azZih\_~gbdhf Ihfbfh hkgh\gh
\hkijhba\h”kI\h ju[u b \h~guo [bhj_kmjkh\ ju[h\h”kI\h ju[heh\KklI'
ij_"hklz\e_gb_ mkem] \ wlbo h[eZkkyos_ kheyckl\“hihegbl_evgu_
ANyl _evghklb hl \ujZsb\Zgby a_jgh\uo b h\hsguo dmevIimj "h jZa\_
b k_evkdhohayckl\_gguo "b\hlguo jhagbqgghc b hilh\hc Ihjlh\eb ju]
ju[gufb dhgk_j\Zfb Kms_klI\_ggmx jheZmpjyZhl*ujdZglh jZale_q_gb
hkms_kl\e_gbb \h”guo j_dj_Zpbc >ey wlbo p_e_c hldjulZz b i
ex[bl_evkdZy ju[ZedZ dZd gZ _kl_klI\_gguo ]Jheh\guo l1Zd b gZ i
Hjl]Zgbah\ZgZ djm]Jeh]h”bqgZy ju[ZedZ g9Z "bdiypuwfZgdgm gl e
ijhba\h~kl\_gguo ijm~"Zo gZ dZjiZz @b\hibkg_crb_ f_klzZ ij_djZkgl
[he_ _ 1Z \h~gh]h a_jdzZzez ijb\e_dzxl kx~zZ fgh]lbo ex[bl_e_c
P_gljZevguc hnbk ju[ohaZ gZoh”blky \ k <ha”\b"_gkdh_x Fgh]h



jZa\_I\e_ggmx dhfiZgbx Ijhkbgxd <Zkbebc B\Zgh\bg \ gZklhys_
ohayckl\hf Ijhkbgxd K\ylhkeZ\ <Zkbev_\bq

Ju[oha Debgkdbc [ue \\_" g \ wdkiemZIlZpbx \ ]h*m d-
ijm~h\h_ dZjih\h_ ohayckl\h k ijh_dlghc fhsgjgklexu[u \hylgrthD Zji
h"bg ba hkgh\guo h[t_dIh\ jZa\_"~ gby \ ju[h\h~”guo ohaycklI\Zo JI
kljZzg GZ _]h “hex \ hl_q_klI\_gghf ju[h\h”~KkI\_ ijboh”~blky hdheh
ijh~mdpbb <ujZsb\zZgb_ dzjiz k\yazZgh k _]bh phggafbbdBbeki\df
mkeh\byf kj_~u \k_y”_ g [ukljh jzkl_I ijhkl \ jZza\_~_gbb b bf__1\

< ]h~m \ ohayckl\_ ihkljh_g abfh\Zevguc [Zkk_cgh\uc d
ihalhey | iheghklvx dhgljhebjh\Zlv ijhp_kk abfh\db ju[u\ K g ]h~"
\' A~ ckl\b_ bgdm[Zpbhgguc p_o ohayckl\h hkms_kl\ley | azZ\h"|
ihlhfkI\zZ dzjiz

< dhgp_ ijhreh]h \_dZ ohayckl\h j_]meyjgh \ujZsb\Zeh |h\Zj
ijh_dlghc fhsghklb fZdkbfZevguc h[t_f ju[u | [ue «hweibg g \
]h~u ohayckl\h Zdlb\gh ij_~klZ\eyehkv gZ <k_khxaghc \uklz\d_
ohayckl\z fghlb_ _]h jzZ[hlgbdb [ueb gZ]jZz ' ~_gu “biehfzfb b f_~
gZeZ _gu |_kgu_ ~jm _KkI\_ggu_ k\yab k q_ohkeh\Zpdbfb ju[h\h~Zf
hiuhf jZ[hlu

< gZklhys__ \j_fy \ ohaycklI\_ " _]1h~gh \ujhAglg\Zh\Xyghc jufu
j_Zebazpby dhlhjhc \ Ilhjlh\mx k_Iv b qgzZklguf ebpzf hkms_kl\
dim]Jeh]h”"bgqgh Djhf_ Ih\ZzZjghdbadrjiky Ih\ZjgzZy ijh*mdpby jZklbl_.
ju[ Z 1zd" _ ihkZ”"hgguc fZl_jbzZe ey "\moe_Ilg_]h b lj_oe_Ilg_]h h]
ohayckl\z

D hkh[_gghklyf ohayckl\Z fh gh hlg_klb \ujZsb\zZgb_ dzjiz
jZklbl_evghy~gufb ju[zZfb Iheklheh[bdhf [_euf Zfmjhf b smdhc
"\moe_Ilg_]h b lj_oe_Ilg_]lh h[hjhlh\

LZd dzZd ohayckl\h y\ey |ky iheghkbkl_fguf Ih I _ogheh
\ujZsb\zZgby Ih\Zjgh]h dZjiz \dexqzZ_l \ k_[y \k_ wlZiu gZqbgZ
fZlhggh]lh klzZz~Z ihemq_gby aj_euo iheh\uo ijh*mdih\jubu azZdZc
Ilh\Zjghc fZkku <ujZsb\Zgb_ ju[u hkms_kl\ey_ Iky \ ijm”~Zo q_Iluj_
mgZkldh\ [Z[ebpZ

le_f_ggh_ klz~h dzjiz ij_"klzZ\e_gh +"N\4jky heb db yif u gk @h c
Nhjfbjh\zgb_ j_fhglighgh]h klz~Z hkms_kl\eyxl _" _jh”gh ghj iadhq
]h~ ih izjkdhfm b jmfugkdhfm dzjizf GZ]mebfZhikgud&l b e \Nge |
j_fhglguo ijm~"Zo tAbdmfelyguo kZ*"dZo Z qZklv j_fhglgh]lh kbz*Z k_
lj_oe_ldB [Zkk_cgZo abfh\Zevgh]h dhfie_dkz H[sghfhdheggbtdmklv
klzrz ~hklb]z_| ihglb luk rl < oh”~_ \hkijhba\h”kI\_gguo ij
abfh\Zevguo kZ*dh\ hkms_kl\eyxl \ h[uqgu_ kjhdb Zij_ev



LZ[ebpZljhba\h”kl\_ggu_ mqgZkldb dhebqg_kl\h b iehsZ”v ijm~h\

ljhba\h~kI\_g

J u H[s__ dhebq |kI\H[sZy iehsZ{vVv
mqzkldb BzZIl_Jhjhjm~h|\

iijm~h\ rl ijm~Ah\ ]z

©>yleh\h? GZ]mevgu_ ijm”~u

GZ]mevgu_ ijm”~u

a
©Ymaz =heh\ghc ijm~
. <ujhklgu_ ijmpu
©<eZAbfbjh\dZaihjy’\dZ
<ujhklgu_ ijmpu
ihjyrdz

E_IgfZlhgqgu_
©Gh\hkzedb? E _Ig] fhglgu_
Abfh\Zevgu_ ijm”~u
G_j_klh\bdb

=heh\ghc ijm”

>ey mkdhj_gby khaj_\Zgby iheh\uo ijhAmdIlh\ ijhba\h”bl_e_
ij_~g_j_klh\u_ ijm~u k _kl_kI\_gghc |_fi_jidkikfhcguhbdbgdm@d[Xpbhggl
p_ozZ ]"_ \ I_q_kmmlhd iml_f ihwlZigh]h ih\ur_gby |I_fi_jZ#nju k
wdheh]bqg_kdbc f_Ih~ klbfmebjmxl J]hlh\ghklv ijhba\h”~bl_e_c
bkihevamxl nbabheh]bg_kdbc f_Ih” dhlhjuc khklhbl I\ eiyh\_*~_g¢
bgt _dpbc kmki_gabb ]Jbihnbaz dzjiz 1jb wlhf bkihevamxl| ]bihnb
ohaycklI\_ HI[hj iheh\uo ijh*mdlh\ hkms_kl\eyxl| hlp_"b\Zgb_f \ h”¢
hrgbo kmlhd Hk_f_g_gb_ ijh\h~yl \ khhI\_Ikl\bb k j_dhf_g”Zpb
l[jhp_gl hieh”hl\hj_gby bdju \ ij_~ eZo |_ogheh]bg_kdhc ghijf
hk _f g ggmx bejmjR\uo ZiiZjZlZo <_ckZ jZkl\hjhf fhehdZz aZdeZ
hrghc kzfdb \"\WbgiizjzlZz <k_]h bkihevamixjzih\ Bgdm[Zpbx
hkms_kl\eyxl ijBhg kd_ | _fi_jzZImj_ hdhieh k ih~h]j_\hf \h”~u ijb
g_h[oh”~bfhklb < ijhnbeZdlbqgq_kdbo p_eyo ijh\h?yl h[jZ[hldm b
Bgdm[Zpby "“ebkkyhd

<u”™ _j'b\Zgb_ij_"ebgbghd hkms_kl\leyx|l \ ieZklbdh\kmmkhddZo
<h \j_fy \u”r_¥dby ij_"ebgbghd bo ih[m ~zZxl d ZzZdlb\guf i_j_
ithf_rb\Zy \h” m ilbgvbfb i_jvyfb klibfmebjmy aZiheg_gb_ iezZ\Z|_e\
i_j_oh” gZ ieZ\ b gZ klZ*"bx ebqgbgdb G_j_klh\Zy dZfiZzgby aZdZg
fZzy

Hkgh\gu_ ijhba\haklihdgdazl_eb ijhzZzgZebabjh\Zgu zZ\lhjzfb aZz

K_lhe_Ihd \ujZsb\Zeb \ \ujhklgyb ipmy}Zdz dhlhju_ aZjulb
ih~"jhs _ggufb ebqgbgdzZfb >ey ih”jZsb\Zgby bkihevah\Zeb abf
Kms_kI\_ggZy hkh[_gghklv ih”jZsb\Zgby ebgbdglZdkbadfZzeeyghZeZ
bkihevah\zZgbb _kl_kI\_gghc dhjfh\hc [Zau dhlhjmx nhjfbjh\Zel
j_dhf_g”Zpbyfb gZmqgghc eZ[hjZlhjbb ]b”~jh[bheh]bbt Ng=hkdbMb© <G
fbg_jZevgu_ b hjlJZzgbg_kdb_ m~h[j_gby > @ =b~jh[bheh]bq_ ko



h[jZ[Zlwv&Z ih h[s _ijbgylhc \h <GBBIJO f_Ih”"bd_ > @ JZaj_"_ggZy
dhjfh\Zy [ZaZzZ ]ZjZglbjh\Zeb \ukhdmxX*HzZkkfl ejbqdplgjfd f] > @
Kibfmebjh\zZgb_ jzZa\blby _kl_kI\_gghc ibsb dzZji4h \Mujjph’kdguo i
ihal\hebehgwiblv bkdmkklI\_ggu_ dhjfZ b ihemgblv ihkZ*hqguc fZlI
fZkkhc \ur_ ghjfZlb\ghc ”"ey "~Zgghc ahgu ju[hlh”KglIWZ \ur_
| _ogheh]bg_kdhc ghjfu lzaz > @ <hafh'gh wlhfm 1zZd _ ki
gbadbc \uoh” k_]herlPMdlewguo ijm~Zo \ j_amevlZl_ ]b[_eb bo \ ]
ihA\h~ghc jzZklbl_evghklb b hl ju[hy”guo ilbp Ke_~m_Il hlf_lIb
ahhiezgdlhg_ \_IN\bklIhmKkKBDBKQRBRPID Dbgljh*mdpbx dhlhjh]lh ijh\h~
khljm~gbdb <GBBI1JO fgh]h e_| gZaz” > @
<ujZsb\zgb_ ~\moe_Ihd “ey |Ij_oe_Ig_]h h[hjhlZ hkms_kl\eyeb
,,]Jh TthjyrdzZ FZzZkkzZ ~\moe_Ilhd 1Zd _ ij_\urZeZ |_®©gheh}bgklihdmx
ghjfZlib\guo ] > @
Lh\Zjghlh dzjiZz b™\lpjooe |hd \ujZsb\Zeb \ gZ]mevguo ijm~*
lh\Zjguo “"\moe_Ilhd ~hklb]ZeZz ] ijb ghjf_ ] FZkkZ Ih\Zjgu«
] ijb ghjf_ hl ] < hl*_evgu_ ]h?u lj_oe_Ildb bf_eb fZkkm hdh
Bkihevah\zZgb Z”hiqigkh]h fzZl_jbZeZz "\moe_lhd ih\ur_gghc
kKihkh[kI\h\Zeh \ujZsb\Zgbx
lj_oe_Ilhd fZkkhc [hevr_ ghjfZlb\ghc \ jZaZz
lj_oe _Ihd aZieZgbjh\Zgghc fZkku "h d] a7dwve | Zedogagdpbhlijh
lhjlh\hc k_IDb
lj_oe_lhd fzkkhc [he__ ] \ jZggb_ kjhdb ey h[_ki_q_gby
ju[Zedb
< ohayckl\_ ke_"mxl| j_dhf_g~Zpbyf ih ijhnbezZdlbd_>j@adébqgg!
bkihevamxl ijb h[jZ[hldbhgu[h\uc D f_Ibe_gh\luc kbgbc >ey |
[Zdl_jbZevgufb aZ[he_\Zgbyfb akd@dgdk[Z¢§_bzjlx pbijhneZdkhpbg
<u\h”u
ljb bkihevah\Zgbb ~\mo ebgbc dzjiz az\h~kdhc f_Ih” \hkijht
ithemqgZlv ijhfure_ggu_ ]b[jb”u k \ukhdbfb ihl_gpbZevgufb k\hc
k_]lhe_ldb b Ih\Zjgu_ dZzZjiu bf_eb kj_"gxx fzZkkm~awyrahghjfzZlb)\
ju[h\h~kI\Zz
Kilbfmebjh\zgb_ _kl_kI\_gghc dhjfh\hc [Zau \ ijm~"Zo "ey ih”"jZ
\ \ujhklguo ijm~Zo bkihevah\zZgb_ ~ r \uo hj]Zgbg_kdbo b fbg._
ihke_~_ckl\b_ bgljh"Di@Q@ P JIQDkihkh[kI\m_1 \ujZsb\Zgbx djmic
ihkzr"hqghlh fZl_jbZed *pyoé\rh@_]h h[hjhlh\
<ujZsb\zZgb_ hdheh | Ih\Zjgh]lh dZjiZz ihalhey_| ohayckl\m djn
j_Zebah\zZIlv k\hx ijh~mdpbx \ i_j\hc iheh\bg_ k_ahgZ ijb bkihev
eh\zZ abfhbo i_j " j d_ \ pzkk abfh\Zevgh]h dhfie_dkzZ beb \ a_feyc
kz~dZo
DZji k \ukhdhc Ih\Zjghc fZkkhc bkihevam_Ilky \ ijm~Zo j_dj_Zp



>ey [hjv[u k ih”\h~rghc jZklbl_evghklvx b dhgdmj_glzf
ij_bfms_kI\_ggh dzjzk_f g_h[oh”bfh \uiheguogbf jHijbdlyhHZlb\
m~"Ze gb_ jZklbl_evghklb azZiheg_gb_ \ujhklguo ijm”~h\ qg_j_a
gZ]lmevguo ijm~"Zo jhev f_ebhjZlhjZ \uihegyxl k_]he_ldb smdb

Ebl_jZImjZz

BolbhiZzlheh]by G : =heh\bgzZz X : Klj_edh\ < G <hjhg
?;, ?2\"flkbz E G Xobf_gdh I1h” j_ "~ Gzx =lhalVbgghc i_j jZ[hlZggh
"hiheg_gh_ MgF[gibdhehk = k

DZIZeh] ihjh”® djhkkh\ b h”hfZrg_gguo nhjf ja[F Jhkkbb
:ljhijh]j_kk £ k

Ju[h\h”*gihheh]bq_kdb_ ghyfdkieeyZlZpbb ijm~h\uo ohayckl)\
N_"hjg_gdh <Y DZlZzkhgh\ :#F ;X|G6BBdIJQ9 =+ Kk

K[hjgbd ghjfZllb\gdhheh]bqg_kdhc "hdmf_glZpbb ih I
ju[h\h~klI\m F :]jhijhfba2kZl =+ k

MdZazZgby ih dhglphglxobtbq_kdbf b ]Jb”rjh[bheh]bqg_kdbf j_
ijm~h\ Ih\Zjguo ohayckl\ = = :dbfh\Z K : ;ZjZgk\ <@BBRbgZz

K

Rfzdh\Zz A B GZijZ\e_ggh_ nhjfbjh\Zgb_ dhjfh\hc [Za
ijm~h\ n_jf_jkdbo ohayckl\ AGBI RdzZz8h\¥zZ G : LZ]lbjh\Zz Bgn
Ju[g oVtha K_j :d\ZdmevimjZ Ijm~h\h_ b hazFgh <GBW\WO K\ h
<ui +K

Rfzdh\zZz A B ?kl_klI\_ggZy dhjfh\Zy [ZaZ iblZgb_ b jhkl |
A B Rfzdh\z G YzLB]bjh@_fZz_\Zz B X ;Z"Z_\Z Bghh iKdj !l Jul«
:d\ZdmevimjzZz Ijm~h\h_ b ha_jghE ju{6BWKIOht<ui =zK
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JhamfgZy E :
N=;GM O<k_jhkkbckdbkckgzZztddgh_evkdbc bgklblmlbjjb]Zpbhggh
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J _axf < klzlv_ jzkkfzljb\zZxlky f_jhijbylby gZijZ\e _ggu_ gZ
gbke _gghklb ijhf_"mlhgguo ohay_\ \ha[m”bl_e ¢ bg\Zabhgguo [he
gbke _gghklb ijhf_"mlhqguo ohay f[bkejpdggkdbo b obfbqg_kdbo f
\ A~ | dij_jul\Zgbx "bag_ggh]lh pbdeZ \ha[m”~bl_ey b ithalhey |
iZjZablh\ beb mgbglh blv bo iheghklvx

Dexqg_\u_ kejm\fZ mlhqgu_ ohay_ \Z [jxohgh]b_ fheexkdb iby\c
\_kehgh]b_jZdhh[jZzagu_ khdjZs _gb_ gbke_gghklb

6XPPDUQ DUWLFOH WKH DFWLRQV GLUHFWHG RQ UHGXFW
FDXVDWLYH DJHQWV RI LQY DRQ Y HGGIWNHD VEHG R F WLLVRKQH R IDQ XIP|
RZQHUV ZLWK DSSOLFDWLRQ RI ELRORJLFDO DQG FKHPLFDO
RI WKH DFWLYDWRU DQG DOORZV WR UHGXFH WKH QXPEHU RI

H\ ZRUG@WBUBWH RZQHUV EU\XNKRQRJ\ PROOXVNV
YHVORQRJ\&UXVWDFHD UHGXFWLRQ RI QXPEHU

Kh\j_f_ggh_jZa\blb_ Ilh\ZjghczZzd\ZdmevIimjul_kguf h[jZzah
wibahhlbg_kdbf [eZ]hihemqgb_f ju[h\h”guo ohayckl\ < hljZke_\hc
lh\Zzghc Zd\ZdmevIimju Ih\Zjgh]lh ju[h\h”~kI\Z \ Jhkkbckdhc N_~_
]h~ru2 agzZqbl_evgZy jhev © \ KklZ[bebaZpbb b h[_ki_q_gbb
Zd\Zdmevimju?@d hi\h~blky ijh\_~_gbxkZg\bllZjjbw& jghb e_q_J[gh
ijhnbezdlbg_kdbo f_jhijbylbeb\ZikEbloi [eZ]hihemqgh_ wibahhlbq
kzgblzjgh_ khklhygb_ ju[h\h”guo \h~h_fh\ ijm~h\ > @

Dzd ba\_klgh ©[he_agv e_]Jqg_ ij_“mij_"blv q_f e_qgblv? ih
[he _ag_ctjhugZ ba JeZ\guo azZ”Zq mki_rgh]h jZa\blby Ih\Zjghczd\Zz
glh ijh\_~ gb_ijhnbezZdlbg_kdbo f_jhijbylbc fh™ | ih\ukblv ijh*md]
b khdjzZlblv azZljZlu gZ e_dZjkI\_ggu_ ij_izZjZlu > @ J_r_gb_

lhevdh ijb mkeh\bb bkihevah\Zgby wnn_dlb\guo | _oghelbjdly kdb
[he _ag_c jul



>ey mki_rgh]lh jZa\blby hI~_evguo \b”h\ iZjZablh\ ju[ "“h ihe
g_h[oh”~bfu h[yazl_evgu_ kljh]lh ihklhyggu_ ijhf&hehjhgggb oh
gbke_gghklb ijhf_"mlhgguo ohay_\ \_~_1 d ij_julZgbx "bag_ggh]h
iha\hey_1| kgbablv gbke_gghklv iZzjZzablh\ beb mgbqglh blv bo ihegl
ZdlmzZevguf y\ey |ky bamqg_gb_ [bheh]bq_kdbo b wdheh]bq_kdbo
ij_~klZz\eyxsbo gZb[hevrmx hiZzkghklv dzZd ijhf_"mlhqgu_ohay_\Z \
jul

l[jh\_~zggu_ ZgZeblbq_kdb_ bkke_~h\Zgby ihalhebeb \t
]b”rjh[bhglh\ ijhf_"mlhgguo ohay_\ ju[ b ij_"~eh blv ijhlb\hv
f jhijbylby ih ij_~mij_ "~ gbx b ebd\b”"Zpbb bg\Zabhgguo [he_ag_c

Hkgh\gh_ agZq_gb_ \ jZkijhklpZgegbbbghdagmbhgguo aZ[he \Zg
bf_xI ]JbAjh[bhglu [jxohgh]b_ fheexkdb iby\db heb]ho_Iu \_kehgl

;jxohgh]b_ fheexkdb Ibi OROOXVFD = lbedBlgu*D VWAKRS\RG @b
ijm~h\h]lh fzdjh[_glhkZ Hgb yleyxlky ijhf_"mbhodpafm~bheaey cZz
"biehklhfhaz kzZg]\bgbdhe_az ihklh”biehklhfhaZz bolbhdhlbexjh
fheexkdh\ h[blzZxl \ ]mkluo aZjhkeyf \h~guo jZkl_gbc ]*_ qZklh el
khh[s_kI\_ Ibd jzafgh _gby b h[beby [jxohgh]bo fhleekkldlkly \g\h"h
e_Ih kh\izrzZy k fZkkh\uf jZa\blb_f fZdjhnblh\ > @ Mgblu\Zy w
\udZrb\Zlv b m[bjzlv ~_kldmx \hAgmx jZklbl_evghklv \ ijm~Zo

Mgbqglh Zlv fheexkdh\ 1Zzd _ fh ' gh iml_f i_jbh~bg_kdh]h hkm
ijm~h\ Z lzd"_ ijbf_g_gby jZaebgguo obfbqg_kdbo ij_izZjzIlh\ f_~g
ba\_klv oehjhnhk b *7j Ke_"m_I| mqgblu\zZlv qglh ijb hkmr_gt
aZju\Zxlky \Ibé"B \ha”_ckl\b_ obfbdZlh\ gZ gbo aZljm~g_gh Ihwl
emqr_ ijh\h~blv ih eh"m |lhevdh gqlh hkmr_ggh]h ijm~Z ihdZ fheexk
be beb khqg_IZIlv wlh k ijh\hdZpbhgguf aZeblb_f gZihegyy ijm~ \
k f Hidhku ijmkeé\*m_| h[jZ[hlu\Zgwf oehjguf fhehdhf > @ >
ij_~hI\jZs _gby ihiz*"Zgby fheexkdh\ \ ijm”~u gZ \h*hih”"Zxsbo mkljh
mklzgz\eb\Zlvkhjhmeh\bl_eb >ey kgb _gby gbke_gghklb fheexkd
ijm~u jufheexkdhnz]h\ \ g&do,jugi\h~kiI\Z \h~*h_fu aZju[eyxl k_]he_
]h~ h\bdzfb Kbpihnz]lh\ qgbgmRb]Z b dzZjih¥9,s ahgzZo ju[h\h"kI\Z
\k_eyxl gq_jgh]lh Zfmjz ]h”~h\bdh\ dZjiZ beb kzZaZgz k\uehlghkl
ghjfZzlb\ghc b bebolj_oe_Idh\ [_eA]hh Zfmwda g¢gZ 1Z iehszZ”b \h
Wnn_dlb\_g b jmgghc k[hj fheexkdh\ > @

Iby\db Ibi $QQHOLGHYV deZkhlghkbX @Gk@MHDdjmigu_ q_]j
ijbkihkh[e_ggu_ d obsgbg_klI\m byh2ykdbybajfmi_ "~mlhgqgufb ohay_ \
\ha[m~bl_e_c¢ djbilh[[lbiikxd gHA dZfgyo dhjy]Zo \h~guo jZkl_gbyc
ihal\hghgguo "b\hlguo ju[Zo ey]mrdZo b ilbpZo hevrmx qZklv "I
\ iZkkb\ghf khklhygbb ih~"b~Zy beb i_j_\Zjb\Zy ibsm b gqzZklh kd
dhebq_kI\_ hkh[_ggh ib"\ dddgwidyo \h~*ghc jZklbl_evghklb > @ Lz



hkgh\gu_ f_jhijbylby ih kgb _gbx gbke\gdBAkbhZighy\hdiukr_c \h~gh
jZklbl_evghklb> @

Heblho_lu Ibi $QQHOLGHYVY deZkk 20LJRFKDHWD y\eyxlky
\ha[m~bl_e_ czZddApdhenbeb laZ ;hevrhc gbke_gghklb hgb "hklb]Zxl
]jmgl_ djmiguo klhygbo \h~h_fh\ b \ klhgqguo ihebkZijh[guo \h”~Zo
fhsgu_ kdhie_gby ;hevrbgkdVh IjbMnz]b ih_"zZxl f_edb_ hj]JZghb
gZklbpu JyN heb]lhof "TXBhaILEFEGDHIibhgu kj_"~b [_kihal\hghqgguo
kms_klI\h\Zgbx \ aZ]jyag_gguo \h~"Zo gZ ~g_ \h~h_fZz g_ ihe
ZIfhkn_jguf \ha“mohf < khh[s_kI\Zo *jm]bo Ibih\ \ aZjhkeyo fzZdj
]JimglZzo \h \j_f _gguo \h"h_fZo zZkeblhjhkilu ib]ggmx jhev > @

Mgblu\\Zy qlh heb]Jho_lu “hklb]Zxl [hevrhc gbke_gghklb gZ b
g_h[oh”~bfu IsZl_evgh_ ijhkmrb\Zgb_ ijm~hijAflkjgho\Eglbk agbxhc
h[jz[hldZ eh Z g_]Zr_ghc ba\_klvxtba jaql24 oehjghc ba3_klvx

d] ]2 J_dhf_g"m_Ilky ijh\_~ _gb_ ihhqg_j_"gh]lh e_lh\Zgby ijm~h\
b ihk_\hf ljz\ > @

JZdhh[jZzagu_ |Ibi $UWKURSRGD deZkk&UXVWDFHD gZb]|
ijm~h\h]l]h ahhiezgdlhgzZ b khklzZ\eygdk][hevenhkgHhghf wlh ij_"klzZ\I
ihrdeZkkh\& ODGRFHUD b KRSHSRGD k oAj2d@ joMIft pZagua fdhf
ju[ b bo fheh”b hrgzdh g_dhlhju_ ba \_kehgh]lbo jZdhh[jz
ijhf_"mlhggufb ohay \Zfb \ha[m”bl_e _c ljbngdkenhphazjHhlhiphmZe :
nbehf_|jhb*haz b ~) ] _evfbglhah\ ju[

Hkgh\gu_ju [hjv[u k \_kehgh]bfb jzZqdzfb ~he gu [ulv gZij
g_"hims_gb_ bo \ ju[h\h”gu_ ijm~u K wlhc p_evx gZ \h”hi
j_dhf_g”h\Zgh mklzgz\eb\iZlIkhj@ubcghevw @

>ey ha“hjh\e_gby fZlhggh]h klz~Z hl nbehf_Ijhb*haz b ij_"hl
ijbf_gyxl [bheh]bg_kdbc f_Ih® aZdexd&bshckyj\dgjdlghc kf_g_ \h'
ijm~Zo \ \_k_ggbc i_jbh” Ihke_ jZa]jmadb abfh\Zevguo ijm”~h\ ijh
ih ihem b i_j_kzZ b\zZxl \ kz~db beb \ hk\h[h”b\rb_ky abfh\Zevgu_ i
aZihegb\ bo g_[hevrbf dhebqg_kI\hf \h~u K mq_Ihf kjhdZ jZa\blby
pbdehih\ “h bg\Zabhgghc kkatlbbijhba\h”~bl_e_c \u”_j b\zxl \ 1zdl
ijmZ g_ [heZz_ kml AzZI_f \h*m kimkdzZxl K g_c \ughkylky b
ijhf_"mlhggu_ ohay_ \Z Ijm” kjZam ~_ aZihegyxl|l k\_"_c¢c \h*hc > @

LZzdbf h[jZzahf?ey hj]J]ZzgbazZpbb wnn_dlb\guo ijhib\hwibahhlbq
g_h[oh”~bfh \ha”_ckl\h\Zlv gZ giZzb[he_gh mypblbfe jZa\blby \ha[m:
\ha”~_ckl\b_ gZ dhlhjh_ iha\hebl kgbablv gbke_gghklv iZjZablh
iheghklvx ihwlhfm[hjv[Z k aZ[he_\zZgb_f ~"he 'gZ [Zabjh\Zlvky gz
pbdezZz \ha[m”bl_ey iml_f mgbqglh  _gby ijhf_ "Bdmgpgyd oHbaheh]t
]b~jh[bhglh\ yleyxsboky ijhf_"mlhqgufb ohay_\Zfb \ha[m~bl_e
[he_ag_c ju[ b "bag_gguo pbdeh\ iZjZablh\ ihdZaZeh qlh khdjZs
]b~rjh[bhglh\ [bheh]bg_kdbfbb obfbqg_kdbfb f_Ih*Zfb y\@eyw\lkggvhXgbf



\ dhfie_dk_ ijhlb\hwibahhlbq_kdbo f_jhijbylbc

Ebl_jZImjz
©:ev[_g”™ZIb? wnn_dlb\guc Zglb]_evfbglbd ijhlb\ p_klh”"
W D &dmjzl < : Kb\hebpdzy G : ; _g_pdZy b > @ K[ gZnm

bgl_ljbjh\Zggu_ | _ogheh]bb \hafle dghklb2 4Fhf K
<j_f_ggzZy bgkljmdpby ih [hjv[_ k nbehf_ljhahf ju[ \ ijmA~¥t
MI\_j"~_gZ =ezZ\guf mijz\e_gb_f \_|_jbgzZjbb Fbgbkl_jkI\Z k_evkd
Zij_ey ] k >We_dljhgguc J_
85/ Z2ZZ DWDK UX VLWHYVY GHIDXOW ILOHV GRFV LQVWUXFWLRQ
>h]_ev < : Ahheh]by [_kPh&\hgdukgdy rdheZ k
BolbhizlZeh]by G : =heh\bgZz < G Klj_edh\ F < G <h
BaArh ©OFBJ?2 k
HljZzke_\Zy ijh]jzffzbli®JZzdh\Zjghc Zd\Zdmevimju lh\
ju[h\h~rkI\Z \ Jhkkbckdhc N_”"_jZpbb]hga?2 >We_dljhgguc j_km
85/ KWWS EDVH FRQVXOWDQW UX FRQV FJL RQOLQH FJIJL"UHT
K[hjgbd bgkljmdpbc ih [hjv][_ k [he_agythFju[HI@ZKIv
fzjd_IbglZz ©ZFh? + k
Q_jlhijm~ F < Q_jlhijm~ 2?2 K DjzZldbc hij_~_ebl_ev [
ij_kguo \h” p_gljZz _\jhi_ckdhcLhiKkibb® klI\h gZmgguo barzZgbc DFD
k
RZjh\Z B O Ahheh]by [_kihalhghqgguor Mmg[ [*egZklm~ghe
2 F =mfzZgbl ba” p_glj <E2>HKK
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J_axf< klzZlv_ ijb\_"~_gu bkke_"h\Zgby _kl_kI\_gghc dhjfh\hc |
[Zkk_cgZo hI~_e_gby ©; ehha_jkdh_2 ju[ohazZz ©OK_e_p?2 ;j_klkdl
;_eZjmkv ijb \ujZsb\Zgblbe\ Ighd & _gkdh]h hk_I1jZ IThdZazZgh qlh if
knhjfbjh\Z\r _cky \ [Zkk_cgZo _kl_klI\_gghc dhjfh\hc [Zau gZjy"r
dhjfZzfb [eZ]hl\hjgh kdZaZehkv gZ jhkl_ k_]Jhe_Idh\ e_gkdh]h hk_I]

Dexq_\u_ kem\@hiezZzgdlhg ahhieZgdlhg ej_gkidlthe _ b _|
\ujZsb\Zgb_ [Zkk_cgu

6XPPDUKH DUWLFOH SUHVHQWY WKH VWXG\ RI WKH QDWX
%HORRJHUVN ILVK IDUP B6HOHWV %UHVW UHJLRQ RI WKH 51
VWXUJHRQ ILQVHAKRZQIWKIMNV WKH FRQVXPSWLRQ IRUPHG LQ
DORQJ ZLWK DUWLILFLDO IHHG EHQHILFLDO LPSDFW RQ JURZ

H\ ZRUSKAWRSODQNWRQ ]JRRSODQNWRQ OHQVN\ VWXUJ
SROV

< ] k_lhe_Idh\ e_gkdh]lh hk_IjZ \ujZsb\Zeb \ [_lhgguo [Z
©; _ehha_jkdh_2 ju[ohaZz K_e_ p ;J_klkdhc h[eZKklb Dhjfe _
dhf[bdhjfhf Djhf_Ih]l]h fheh”~v hk_1jZ ihlj _[eyeZ “b\u_ dhjfzZ ihkl
\h~hc Ihwlg#Zm ijhly  _gbb \k_]h i_jbh”Z \ujZsb\Zgby ijh\h*beb

jZa\blb_f nbbh ahhiezgdlhgz \ [Zkk_cgZo =b”jh[bheh]bqg_kdb
hkms_kl\eyeb ih h[s_ijbgyluf f_@"bkzflh> kh[jZgh b h[jZ[hlZgh
nblhiezgdlhgZ b ijh[ aBhieZgdlhg
Bamqg_gb_ nblhieZgdlhggh]h khh[s_klI\Z ihdZaZeh glh \ [
hi" e _gby ©;_ehha_jkdh_2 bf_eh f_klh m~h\e_I\hjbl_evgh_ jZa\l
| g _gb_ k_ahgZ h[sZy gbke_gghklv ieZgdlhgguo \h~hjhke £tc baf_
feg wea[bhfakkzZ fl e jbkmghd



JbkmghaebgZfbdZ [bhfZkk nblhieZgdlhpZzkk [cgZgpghilc® _e_gby
;_ehha_jkdh_ ]

Hkgh\m kljmdImju nblhieZgdlhggh]h khh[s_kI\Z \ [_lhgguo [
itheh\bg_ k_ahgZ nhjfbjh\Zeb [eZ]hijbylgu_ \ dhjfh\hf hlghr_gbb

a_e_gu_ \h”hjhkeb h[jZamy ~h gbke_gghklb b ~h [
iheh\bg_ k_ahggkl\exxs__ iheh  _gb_ i_j aebéd_dudfbgh*hjhkeyf dhlhji
h[jZzah\u\Zeb ~h gbke_gghklb b ~h [bhfZkku khhI\_Ikl
a_e _guo \h"hjhke_c¢c \ khh[s_kI\_ nblhiezZzgdlhgZ J[ueZzZ 1|Zd _
nhjfbjh\Zeb ~h hke_ _ggtbklb b h[s_c [bhfZkku nblhiezgd

Kj_"gyy aZ k_ahg gbke_gghklv nblhieZzgdlhgZ \ [ZkkfegZo kh
wda e [bhfZkkZ fl e 1Z[ebpZ

LZ[ebpZKj_"gyy aZ k_ahg gbke_gghklv b [bhfZklkhd qubdh[izkKlgddbgad
hi" e gb_©; ehha_jkdh_?2 ]

HIM _eu Qbke_gghklv feg wdal ebihfglkksg f] e b ghf_j|[Zkk_
\h~hjhke _c¢ [Zkk cgZ

A_e_gu_
Kbga e gu|
>bZlhfh\u _
Ibjhnblh\u _
W\]Je gh\u_
Ahehlbklu_
Blh]h




Hkgh\m gbke_gghklb b [bhfzZzkku \ kj_"~g_f az k

nhjfbjh\Zeb &bg _gu_ \h*hjhkeb >hey a_e_guo \h*hjhke_c \

gbke_gghklb nblhiezgdlhgZ "Zggh]h [Zkk_cgZ [ueZ KmsfZ2dKk_ glydlc

h[jZzat\Zeb khhi\_IklI\_ggh < hklZevguo [Zkk_cgZo jhev a

[uezZz [he__ agZgbl_evghc hgb khklZ\ekjehg k _ahgghc gbke_ggh
[bhfZkku

GZ nhjfbjh\zgb_ ahhiezZgdlhggh]h khh[s_kI\Z ijb \ujZsb\z

e gkdh]l]h hk_Ijz \ [Zkk_cgZo hdZau\lZeh \ebygb_ dZd nblhiezZgdl

ithklmizxsb_ ba \h~hbklhggbdZ hj]JZgbafu ahhieZgdlhgZ < aht

[Zkk_cgh\ \uy\e _g \bA b jh” hjl]Zzgbafhn\bkBhngdud kehgh]lbt b

dhehZldb |Z[ebpZz

LZ[ebpzZ<b”h\hc khklZ\ ahhiezgdlhgZ ijb \ujZsb\Zgbb k_]he_ldh\
[ _ IThgguo [Zkk_cgZo hI*"_e_gby ;_ehha_jkdh_ ]
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H[sZy [bhfZkkZ ahhieZgdlhgZ dhe_[ZeZkv hl ~h f] e jbkm
\ ahhiezgdlhg_ ih [bhfZkk_ \_kehghEdhh[jZagu_ ijb ~h\hevgh \uk
Aheb \_I\bklhmkuo jZdhh[jZagWdbgbjmxsbfb \bAZFID $KeBIXF X O OD W I
b&\PRBY



JbkmghaebgZfbdZ [bhfZkk ahhieZgdIh[@&xR _[cdBgguld_e gby
;_ehha_jkdh_ ]

Lihnbg_kdZy kljmdImjzZz gz [ueZz ij_"~klZ\e_gZ obsgufb nhj
nbevljZlhjzfb

Djhf_ Ih]lh \ ieZgdlhg_ ijbkmlklI\h\liZeethl thkljddhebgbgdb objhgh
Zdlb\gh ihlj_[ey_fu_ fheh”vx e_gkdh]h hk_I1jz

?kl_kI\_ggZy ibsz \ ibs_\hf dhfd_ [ueZzZ ij_"klZ\e_gZ pbdehi.
\_I\bklhmkufb jZdhh[JEORWB DSKQL®&HULRGDHSKQdeh\jZIldZfb

. HUDWIS@O®dbgdzZfb objhghfb® b khklzZ\eyezZz hl ~h hl fZzkku ib
Hk_ggbc h[eh\ [Zkk_cgh\ ihdZazZe qlh k_]Jhe_Idb \ujZsb\Z_
"hklbleb fZkku |_eZz ] ijb \ukhdhc dhg”~bpbb

LZdbf h[jZzahf \ [_lhgguohlZkke_g®Fo ; ehhaufjklaz ©K e pa
knhjfbjh\ZezZkv _kl_kI\_ggZy dhjfh\Zy [ZaZ ihlj_[e_gb_ dhlhjhc g:
dhjfzfb [eZ]hI\hjgh kdZaZehkv gZ jhkl_ k_]Jhe_ldh\ e_gkdh]h hk_lI]

Ebl_jZImjz
;jZlbgkdbc E I JXakh)\gly ozZjzdl_jbklbdZ jmdh\h”~ysb
ijm~h\h]h ahhieZgdlhgZz E | ;jZ]lbgkdbc KhijEkwi boKbheh]bb

Dbk_e_\ B : lezZgdlhg fhj_c b dhglbg_glZevguo \h”~h_fh\
|l E GZmdzZ | Kk



Dmlibdh\Z E : Dheh\jZIdb nZm@m | K&KE EZmdZ+

FZgmceh\z ? H <_I\bklIhm&OD GZgEDMDgu KKKJ ? H
FZgmcelkWw”Z GZmdZ =* k

Hij_~ _ebl_ev ij_kgh\h~guo [_kihal\hghgguoKKKhihktkdhc q
J_"E :Dmlbdh\¥ KIZjh[h]ZHA + k

MkZq_\ | B Dhebq_kI\_ggzZy f_Ih*bdZ k[hjZ b h[jZ[hldb n
|l B MkzZqg_\ K[ 1j <k_khxagh]h =b”*jhdbhekKug kdh]h h

WijlZr_Y W Hij_~_ebl_ev ijhlhdhddh\uo \h”"hjhke_c kj_"g
: WW]Zr_\ DgtLZrd_gBda™hON:G?2 + k

WijlZr \WHij_"~_ebl_ev ijhlhdhddh\uo \h*hjhke_c kj_"g_c
WijlZr_\ DglLZrd_gBa™"hON:G% + k



M>D
<?L?JBG:JGK:GBL:JGU? F?JHIJBYLBYJBINBE:DLBD:
:DL?JB:EVGUO ;HE?AG?C IJM>H<UO JU;
Kfbjgh\Z B Alhlh\ < ><ymdh\kdbc K_#£2gbdh\ :Kl_nZgh\Z D <
N=;HM <IH ©Fhkdh\kdbc Jhkm~Zjkl\_gguc mgb\_jkbl_| ibs_\uo

J_axf_< jZ[hl_ ihdZazZgu i_jki_dIb\u m\_ebghgbiyh*madptib jul
ijm~h\hf ju[h\h~kI\_ kljZgu ijhggh k\yazZggu_ Kk bgl_gkbnbdZz
| _ogheh]bb Bgl_gkbnbdzZpby ju[h\h”kI\Z \ 1Zdbo \h”"h_fZo g_ba
w\ljhnbdZpb_c

Dexq_\u_ keBwWjhfhgZ”~u “bgZfbdZ qbke_gghklb ijm~h\h_
julhijh~mdlb\ghklv kZijhljhngu_ [Zdl_jbb w\ljhnbdZpby

:dimZevghklv |_fu

M\ _ebq_gb_ aZl]jyag_gghklb ju[h\h”~guo ijm~h\ hjlJ]Zgbqg_
khijh\h 2z Iky jhklhf [zZdl_jbZevghc "_kljmdpbb Q_Idbf ijbagZz
\h"h_fZ y\ey_ |ky gbke_gdkihlyhithduo [Zdl_jbc GZb[he__ jZkijhklj
\ \h~_ kZijhljhngufb [Z&l\hjdyhBbl_eyfb [he_ag_c ju[ yleyxlky [ZdlI
SHURPRQDBDY\ _ggu_ kZijBNHXWGGRPRQDV

K dz ~uf ]h~hf \ ju[h\h”kI\_ JN \k_ [hevr__ agZq_gb_ ijbh]
\ujZsb\Zgb_ [_eh]lh b i_kljh]lh Ilheklheh[bdh\ M wlbo ju[ \k_ g-:
\kiurdb aZ[he_\Zgbc ZwjhfhgzZz~ghc wlbheh]bb Hgb ijhl_dzxl dzd
dijiZzkgmohih~h[gufb aZ[he_\Zgbyfb dzZjiZz < oheh”gh_ \j_fy ]Jh"Z
gZb[hegZklu \kiurdb ik_\"hfhghaz lheklheh[bdh\ :wjhfhgzZ”u ij_h
e_Ihf b hk_gvx dh]*zZ I_fi_jzZImjz \h*K Bh\ib]Z _|

< k\lyab k ih\k_f_klguf jhklhf w\ljhnbdZpbb \h~hzfh\ b
\hajzklzgb_f qgbke_gghklb Zwjhfhgz” b \ik® \"hfhgZklbebkv \kiu
kK ilbg_kdbo aZ[he_ \Zgbc ju[ k\lyaZggu_ k i_j \hadhc "b\hc ju[u b:
HIf gZxlky kemqgzZb azZf_"e_gghc ]b[_eb i_j \_a _gguo ju[ \ j_am
bgnbpbjh\zZgby k\yazZggh]h k IjZgkihjlguf klj_kkhf

KmslWnxsb_ ijhnbezdlbq_kdb_ f_jhijbylby ijhlb\ wlbo
ij_"mkfzZljb\zZxl kha”Zgb_ hilbfZevguo ahh]b]b_gbqg_kdbo mkeh\
hgbkldb \h~h_fh\ b \h~hh[f_gZ \ khhI\_Ikl\bb k iehlghklvx ihkz~db
wg_jlh_fdb b g_ \k_[WZ fujmég_gu gZ ijZzdlbd_ Ki_pbZevgu_ f_Ih’
wlbfb k_ilbp_fbyfb g_ jZajZ[hlZgu >ey e_q_gby wlbo k_ilb
Zglb[bhlbdb H”gZdh \ ihke_~gb_ ]h”u hif_qg_gh ijbh[$_I_gb_
K\GURSIKZ@ID[bhlbdzf b djhf_ le]l]lhghmkad2gpgBdIBdjZz m Zwjhfhgz® ¢
fh™_ 1 ijb\_klb d mkdhj_gbx \ujZ[hldb j_abkl_glghklb Zwjhfhgz~
wibahhlbg_kdb \Z gufb [ZdI_jbyfb d Zglb[bhlbdzf Ihwlhfm ijbf_g
ju[h\h~ghf ohaycklI\_ \hafh'gh ebrv djZldid\h_§ _ggh_bgllwep eyo



| _jZibb \ ju[h\h~KI\_ bkihevamx!| 1Zd _ ij_iZjZlu gbljhnmjZgh\h]h j\
\ \h"m beb ~Z\Zy k dhjfhf

Djhf_ Ihlh hif_qgq_gh azjz _gb_ Zwjhfhgz~Zfb q_eh\_dzZ dhlt
ihke_ dhglZdlZ k bgnbpbjhydplghdab~dcfe ¢ dZd jZg_\Zy bgn_dpb
\br_ "bZj_c wgl_jblz

< k\yab k ih\k_f_klguf jhklhf azZ]jyagyxs_]h Zgljhih]_ggh]h \h
kihkh[ghklv hj]l]Zgbafh\ kgblZxsboky g_iZlh]_ggufb \uau\Zlv aZ]
"b\hlguo ijbh[j i6kKe\ *gb_ ]h~u agZgbl_evgu_ jZaf_ju Hkh[uc bgl_j
ijbh[j_lzZxl fbdjh[gu_ ]jmiiu gZoh”ysb_ky gz kh\j_f_gghf wlzi_ w\
hrghc klhjhgu k kZijhnblgufb \b2Zkb [ _ karmmkmpigufb iZlh]_gzZfb L
hjl]Zgbafu gZau\Z _db\ghzZih _ggufb khklzZ\eyxl Jjmiim g_1ij_
ihihegy_fmx gh\ufb \b”Zfb < wim J]jmiim \oh"VWHURIRRWDOVjh~"
SVHXGRPRQODMZ\eyxsb_ bgl_j_k k bolbhiZzlheh]bq_kdbolbjght_jb
lhg_d aj_gby

FZI_jbZeu b f_Ih”u

Bkke_ "h\Zgbly*bjédb \ ju[oha_ ©Kheg_qguc? <hjhg_"“kdhc h[eZk
ijh[ \h~u ~ey ]b"jhobfbq_kdh]h[ddkZboblehipthg_kdh]h ZgZebah\ hkm:
ih  h[s_ijbgyluf f_Ih*bdzf k hij_~_e_gb_f ke_"mxsbo hkgh\gl
ihdZazl_e_c [bojhfzZlghc b i_jhdgkeyZlfdke c ZahlZz Zffhgbc
gbljblgh]h gbljzlgh]h [bh]_gh\ nhknhjz "_e_aZz dj_fgby
]brjhdZj[hgZlh\ kmevnZlh\ oehjb”h\ dZevpby fZ]gby gZljby
fbg_jZebazZpbb >ey [Zdl_jbheh]bqg_kdbonmxkkb”"mh\ZdhebigmkIh\

fe \ azZ\bkbfhklb hl bgl_gkb\ghklb ~_kljmdpbhgguo ijhp_
eblhjZzevghc ahg_ [eb _ \ \h*h\uimkdm ijm~"Z <uk_\Zeb gZ FI:
| _jfhklzl_ ijb I_fi_jZImK \ I_g_gbb “\mo kmlhd DZ Yurkx iYAEm Yz u
A\ _gqZrdb \ "\mo ih\lhjghklyo wjbljbl zZ]1zZjz *MNEFRRbdHY >6GZZ{yDbjX
k_e_dlb\ghc Zwjhfzgz~ghc kj_~u Dh2dq \kidhdhedldpbc gZ wlhc Kkj
i_j_kg_l_gzZz fe \h®*u \ujZz Zeh dhebq_kl\h Zwjhfzgz”"

H[s__ dhebly_d&hehgbc \ujhkrbo gz wjbljbl z]zj_ \ i_j_kq_Il_
o0Zjzdl_jbah\Zeh h[s__ dhebqg_kl\h kZijhljhnguo [ZdIl_jbc >ey jh-
Zwjhfhgz” b ik_\"hfhgz® ~_eZeb Ijb |I_klZ hdjzZzkdm ih =jzZffm pbl
H NI_klI

< j_amevlZdl [bheh]bg_kdh]h ZgZebaZzZ [ueb hij_~ e _gu ih j_
gZ wjbljbl Z]1Zj h[s__ dhebqg_klI\h kZijhljhnguo [ZdI|_$btURPR D VZ
gbkeh [ZdI_jb@VHXGRKROQIRYr _gb_ Zwjhfhgz” b ik_\“"hfhgz” \ ijt
h[s_]h gqbkeZzZ jhaihl



Jbkmghd@kke_ _"m_fu_ ahgu Zd\Zlhjbb ju[h\h~gh]h ijm~Z
ljbf_qZghzijb[_glhkgu_ lhesb \h~u Jemifhgk¥h”~Z ebfgbq_kdhc ahgu
]Jem[bgZz f,,,\h~*Z ijbih\_joghklghc ahgu ]em\{hyZ eblhijZevghc

ahgu m mj_azZ \h”u

Wnn_dlb\ghklv kbkl _fZlbgq_kdhc h[jZ[hldb gZ]mevguo ijm~h
ij iZjz1Zfb ]bihoehjblhf dZevpby b ]Zr_ghc ba\_klvx

LZ[ebpZ

Ijm H[t_ lel Ilhk | Kj_ <uel | Kj_ <g <g_k_| <g_ H[sZ
lu sZ"v | _gh gyy e_gh| gyy k_gh az k_laph afulh
azZju[ | ijm~Z| luk | gZ\_kd4duk gZ\_kdaz fbg_jZzZ| k_ahg]| ijh

egbhy 1Z rl 12 ijb rl' 12|z ijbk_ahgvguo| hjlZgb] *md
"\moe | | azZjul \ueh\[_ dhj | m~h[j_| g_kdbo Ib\

db e_gbb| ] ] fh\ gbc 1B h[j_| ghklV
I 1z gbc I1(]k]Z

< dzjizl
klheh[
dz

< dzji
dhgljplheklhgh
ev [bdZz
< dzji
Ilheklhpeh
[bdZ
< dzji
Ilheklhpeh
[bdZ

[«

>ey \uykg_gby wdheh]bqg_kdbo ij_~ihkuehd nhjfbjh\Zgby wiba
\ \hAh_f_ hqg_\b”gZ g_h[oh”bfhklv bamq_gby jZkij $HER&FHYQ DAL _
SVHXGRPR@Q®DNVZIhjbb ju[h\h~*gh]h \h~*h_fZ

Fbgbfmf gbke_gghklb Zwjhfhgz” b ik_\~hfhgz” ijboh”blky gz
hlidjulhc Zd\Zlhjbb 1hiZz*Zy \ wimiZdhpnggumkdBAddhjbb ijb bafuld.
gbke_gghklb hdZaulZxlky \ g_[eZ]hijbylguoxlkkeih\Bylokugdb kteay”
i_j_oh~Z [Zdl_jbc ba kZijhljhnghc \ nZ]hljhngmx nhjfm h[bl
g_[eZ]hijbylguo mkeh\bc kZijhljhngh]h h[blZgby [ZdIl_jbc bafuldZz



k hkeZ[e_gb_f aZsblguo k\hckl\ hjljzgbafzZz ju[u b m\_ebq_gl
h[k_f_gzgghklbgebfZzlhaguo hjl]Zgh\ ijb\h”~bl d jhkilm \bjme _glghklb
A _kljmdlhjh\

< j_amevlZIl_ijh\_~ gguo bkke_~h\Zgbc mklZgh\e_gh qlh \ al
ik_ \"hfhgzZ”u ij_h[ez*Zx| gzZ™ Zwjhfhgz~Zfb <_kdgldtb\bahymaflky ||
fbdjh[bheh]l]bg_kdb_ ijhp_kku Hij_"~_ eyxsbfb wdheh]bq_kdbfb nzdl
[Zzdl_jbzZevghc ~_kljmdpbb y\eyxlky mjh\_gv ju[h\h”ghc w\ljhnboc
\h”u jhkl b qgbke_gghklv Zwjhfhgz® b ik_\~hfhgz” Ju[h\h
kKihkk[\h\Zeb ij_bfms_kI\_gghfm jzZafgh _gbx Zwjhfhgz” ih
ik_\"hfhgz~zfb Ijb wlhf yjdh ijhy\ey_Iky ZglzZ]lhgbaf f_""m wlbf
mkeh\igghh] _gguo kZijhljhnh\ < ijm~Zo k bgl_gkb\guf ju[h\h”~KkI\hf
nZdlhjhf ihfbfh \k_o Ne¢lyqgibko \*hfhgz”~ klZgh\blky iZ"Zxsbc \ j_ame
A _kljmdpbhgguo ijhp_kkh\ mjh\_gv jZklI\hjzggh]h \ \h~_ dbkehjh~*Zz

K_ahggZy "bgZfbdZ gbke_gdhik]bgogke h\ghl _jbc \ ju[h\h”guo ijI
dZd hdZaZehkv kbevgh az\bkbl hl mjh\dgdyZpblh\hhghzfZwdkbe in
gbke_gghklb Zwjhfhgz”~ kh\iz~zZxl k ibdzZfb bgl_gkb\ghklb [ZdIl_
gbke_gghklb h[s_]h dhebqg_kI\Z [Zdl_jbZevguo ~_kljmdlhjh\ hj
ijboh”ylky gZ i_jbh”u gZb[hevr_c \_jhylghklb \hagbdghdpdly Zwj
ju[ dhg_p bxgy dhg_p Z\lmklZ < oheh”gh_ \j_fy Jh~Z kZijhljhr
hg_gv fZeh b ibdb gbke_gghklb ik_\"hfhgz~ ih \j_f_gb kh\iz
gZb[hevr_c \_jhylghklb \hagbdgh\ _gby ik_\"hfhgZ~guo bgn_dpbc
hk _gv

Wdheh]bqg_kdbc Zki_dl ijm~h\h]h ju[h\h*kI\Z aZdexqZeky \ ij_
kujv_\uo j_kmjkh\ dhf[bdhjfZz m~h[j_gby \ nhjfm [bhfZkku ju[ghc
DI> kujv_\uo j_kmjkh\ gzZijbf_j g_\ukhdh_ dzZqg_klI\h dhf[bdhjfh\
b kzfAgkljmdpby ijm~h\ hij_"~ ey fzZy p_eyfb wdkl_gkb\gh]h ju[h\h
bklhqggbdzZ wg_jlbb ”"ey \ujZsb\Zgby [bhfZkku ju[ghc ijh*mdpb
hkgh\ghf kheg_qgZy wg_j]by \ mkeh\byo bgl_gkbnbdZpbb hir
\h~hzfh\ hloh*affh\h~ghlh ijhba\h”kli\Z b ijhp_kk wlhl |I_f fhsg_
bgl_gkb\ghklv ju[h\h~*ghc wdkiemZI|IZpbb GZdhie_gb_ wg_jlhzfdbo
N _klZ[bebazpbb wdhkbkl_fu G_ba[_"gZ i_j_kljhcdZ wdhkbkl_fu ih
gZdhie_gb_ kzgproljpad!l_jbc khhlI\_IklI\mxsbo ]jmii \h*hjhke_c ah
hjlzgbafhylh g_ba[_"gh [m~_l khijh\h ~2ZIlvky \ul_kg_gb_f ijh~mc
wdhkbkl_fu ju[u \ nhjf_ azZfhjh\ bglhdkbdzZpbc eb[h [Zdl_jbZevg
gbke_gghklb mKeéhmjyghio [Zdl_jbc \ \h”_ h[mkeh\e_gguc w\ljhnbdZg
dkgb  _gbx ju[hijh~mdlb\ghklb \h~*hzfZz

DzjrbgzZevguf f_Ih~hf ijhnbezdlbdb Zwjhfhghaz b h[s_’
julhijh~mdIb\ghklb bgl_gkb\gh wdkiemZlbjm_fuo w\ljhnguo ijm:
ihA™ _j"Zgb_ kMghtkéb f_"~m ijhmdpbhgghc b ~_kljmdpbhgghc w
p_iyfb \ wdhkbkl_f_ ijm~Z >ey |Zdhc klZ[bebaZpbb g_h[oh”



mlbebaZpby batylb_ beb g_cljZebazZpby hloh”h\ ju[h\h”*gh]h ijhl
beh\uo fzZzkk >ey \j_ f_ggBpbdtghkloh”h\ y\ey |ky jZajZ[hlZgguc
kbkl_fZlbg_kdh]h \g_k_gby \ ijm”~u |]bihoehjblZ dZevpby >ey
bkihevah\zZlvky b ~jm]b_ [ZdI_jbpb~gu_ ij_izZjZlu ijb khhI\_IkI\m
Zkkhjlbf_glz ~ha b j_"bfh\ \g_k_gby

GZ kh\j_f_gagnf wljki_dlb\guf ij_~klzZ\ey_Iky jZajzZ[hldZ gh\uo
gbkluo I_ogbq_kdbo kj_"kI\ ~_ij_kkbb ~_kljmdpbhgguo ijhp_kkh\
lZdbo dzd hahgbjh\Zgb_ b h[emqg_gb_ \h”t_Ih&Kibflj]4melvjdhdZygby
gbke_gghklb kzZijhljhnfrugpz~zwh™ | klzZlv dhjj_dlbjh\dz j_"bfh\ \q
fbg_jZevguo b hjl]Zzgbg_kdbo m~h[j_gbc \ 1Zdb_ ijm”~u \ khhI\_IkI\|
"bgzfbdhc \ gbo ~_kljmdpbhgguo ijhp_kkh\ i_j_\h” w\ljhnbdZgl
ijh*mdpbhgguo p_i_c nhjfm

< j_amevlAal\ 4 _gguo jZ[hl [ue jZajzZ[hlZg kihkh[ ih~"_j Zgby
azZljyagy_fhc wdhkbkl_f_ bgl_gkb\gh wdkiemzZlbjm_fh]h ju[h\h~
aZzdexqgZ_lky \ kbkl_fzlbq_kdhf ih~"zZ\e_gbb ~_kljmdpbhgguo ijh
ijbf_g_gb_f [Zdl_jbpb~guo @jZigpZlh\ ]bihoehjblZz dZevpby 1Ijb wlh
\g_k_gby ij_izjzlz f_gy_Ilky \ khhI\_Ikl\bb k mjh\g_f ~_kljmdpbb
jy"m izjzf_ljh\ <g_rgb_ ijhy\e_gby wnn_dlZ hl ijbf_g_gby kihk
ijhnbezdlbd_ [Zdl_jbZevguo [he_adi[s_jufjufiifh*"mdlib\ghklb \h”h
hilbfbaZpbb dbkehjh”rghlh j_"bfz

M>D
<?L?JBG:JGK:GBL:JG:Y O:J:DL?JBKLBD: IJ?KGH<H>GHC JU;U
IJB <BJMKGUO B ;:DL?JB:EVGUO ;HE?AGYO
Kfbjgh\Z B J AhlhXjmdh\kdbc Kl=nZgh\Z D <
N=;HM <i@HFhkdh\kdbc J]hkm~*ZjkI\_gguc mgb\_jkbl_1 ibs_\uo ijh

Dexqg_\u_ keihhZ2h\hevklI\ _ggZy [_ahiZkghklv Zd\ZgpmleggmjZ
[he_agb ju[

< JN \ kbem jy~Z h[t_dlb\guo ijbgbg h[hkljbeZkv ijh*h\hevk
Kgylb_ hkljhlu wlhc \ZKhgplxkZewghc ijh[e_fu \hafh ' gh [eZ]h"Zjy ijt
dhfie _dkz f_j \dexgZxsbo m\_ebqg_gb_ mjh Zcghklb k_evkdhotl
ih\ur_gb_ ijh~mdlb\ghklb “b\hlgh\h~kl\Z kha~zZgb_ Z]jhijhfure_g
jZa\blb_ Zj_g”guo b dhhi_jZlb\guo _rijKdhohagiklk ggh]h ijhba\h
klbfmebjh\Zgb_ ju[h\h”kI\Z ihal\heyxsbo baukdzZlv “hihegbl_evgu
k_evkdhohayckl\_gguo ijh*mdlh\



Gz~ _"gh_ h[_ki_g_gb_ gZk_e_gby iheghp_ggufb ijh~mdlzZfb ib
mki_rghlh jZa\blby ju[hith1tkjhZ yl\ey I|Iky fhsguf ~hihegbl_evguf
ijhba\h~kl\Z \ukhdhdZq_kI\_gguo ijh~mdlh\ iblZgby

>ey fgh]lbo kljzg fbjz \Zz g_crbf h[t_dIhf ij_kgh\h~ghc b fhjkd]
ljZz"bpbhggh y\ey Iky ju[Z < fykghf [ZeZgk_ gZr_c kljZgeyulgZy
hdheh lh gZmqggh h[hkgh\Zgguf ghjfZf iblZgby ihlj_[e_gb_
ijh~mdlh\ “"he gh khklzZ\eylvdjdhzhmrm gZk_e_gby \ ]Th® k_cqZzZk

< k\lyab k j_adbf khdjzZzs_gb_f ijhfukez fhjkdhc b hd_Zgbqg_kdt
agZq_ghbhlj_1Z_1 jZpbhgZevgh_ bkihevah\Zgb_ gZrbo \gmlj_gg
\h~h_fh\ \ qgZklghklb ijm~h\ < ihke_"gb_ Jh”ru fZkrlZ[u |[Zz:
ju[h\h~kI\Z gZ hkgh\_ bgl _gkbnbdZpbb \dexgZxs_c ih”[hj b \uj
ijhfukeh\uo Ih\Zjguo \b*W\VZjju[lheklheh[bd Zfmj ihalheyx!l i
_ " _]lh”rgh [hevrh_ dhebqg_kl\h ju[ghc ijh*mdpbb glh agzqgb
ijh~h\hevkl\_ggu_ j_kmjku kljZgu

< gZklhys__ \j_fy g_evay jZkkqgblu\zZlv gZ mki_rgh_ |jZz
ju[h\h~kINZ ih\ur_gb_ ijhikNtond\ib\lghfh\ memqr_gb_ dZq_kI\Z Ih\Zjgl
kljhlh]lh kh[ex”_gby |lj_[h\Zgbc \_|_jbgZjghc kZgblZjbb b ]Jb]l]b_gu
\g_"j_gby i_j_"h\hc [bhl_ogheh]bb \ujZsb\Zgby ju[u \dexgZxsbc |
\b~rh\ b ihjh” jul[ \\_~_gb_h#ebgmevimju k hilbfZevguf khhlghr_
khhi\_IklI\mxsbfb iehlghklyfb ihkz~dbhe K_g@g@ybhfdHz ghjfbjh\Zg
\g _k_gb_ m~h[j_gbc b dhjfh\ bkihevah\Zgb_ g _IljZ*"bpbhgguc
\ujZsb\zZgby b \ueh\Z ju[u ijh\_"~ _gb_ ijhntpefldldd [kdphdhde _

Hrgh ba hkgh\guo mkeh\bc mki_rgh]h jZa\blby ijm~h\h
[eZ]lhihemqgb_ \h~h_fh\ ih azZjZaguf [he_agyf ju[ b *jm]bo \h”guo [
dZz ~"hf ju[oha_ g_h[oh”bfh kljh]h kh[ex~Zlv f_ju ijhnbeZdlbdb

F_ju [hjv[u k [heb_aqglyfiza™_eyxl gZ h[sb_ ijhnbezZdlbqg_kdb_ f_
\dexgZxsb_ kha”rzZgb_ hilbfZevguo ahheh]bg_kdbo mkeh\bc "ey ju|
ohayckl\h \ha[m”~bl_e _c [he_ag_c b f_jhijbylby ih ebd\b”*Zpbb m"_

Mgblu\Zy IThl nzdl qlfZgith~rgfk~e_ "Zs_]h kzZgblzZjgh]l]h mjh\gy
hij_~_ e _gguo aZzljzl g_h[oh”~bfh iezZgbjh\ZIv ijhkzZybdBjguYo |_j
f_jhijbylbc gZqbgZy k ijm~h\uo ohayckl\ “h k[ulh\uo hj]J]ZgbaZpbc

< mkeh\byo ijm~h\h]h ju[h\h”~KI\Z ijhnbeZdlbdm g_hl[lo&v®tfih ij
ijb g_ihkj_~kl\_gghc m]jha_ \kiurdb wibahhlbb gh b ih\k_"g_\g
khklz\ghc gZklvx [bhl_ogheh]bb \ujZsb\Zgby ijm~h\uo ju]|

<Z'gh_ agZg_gb_ \ hjlzZgbazZpbb b ijh\_~_gbb ijhnbezdlbqg_
ju[h\h*guo ohayckl\Zo bfgxlkddbhbb [bhlbg_kdb_ nZdlhju \g_rg_c
hkh[_gghklb \ha[m”~bl_e_c [he_ag_c ju]|

lhkdhevdm ju[Z h[blz_I \ \h~_ \ha[m~bl_eb \k_o __ a
jZkkfzZljb\zZxlky dzd Ibibggu_ h[blZl_eb \h”ghc kj_~u Bo kms_k
kj_~u ijZzdlbg_kalbhgghh >zZ° _ djzIidh\j_f_ggh_ hkmr_gb_ ijm~Z ijb\l



\ha[m~bl_e_c¢c bg\Zabhgguo b bgn_dpbhgguo aZ[he_\Zgbc ju]
\ukuoZgbb GZzZ wIlhf hkgh\Zg h”bg ba \Z g _crbo ijb_fh\ ijhnbe:
ju[h\h~kIA_e Ih\Zgb_ ijm~h\

H~rgbfab\Z guo Z[bhlbg_kdbo nzZdlhjh\ hdZaulZxsbo [hev
wibahhlbg_kdbc ijhp_kk y\ey Iky | _fi_ jZImjzZz \h~u K ihgb  _gb_
| fi_jZImju \h~ru Z \f_klI_ k wibf b | _fi_jZImju |_eZ ju[u gb _ beb \
fK mf_gvrZ_Ilky \bjmahg([ghtlbl_ey

GZijbf_j j_adh_ ih\ur_gb_ | _fi_jZImju \hAu fh _| hdZaZlv
nzdlhjhf b \ua\Zlv hkljh_ | _q_gb_ 1Zdhc [he_agb dZd Zwjhfhghe
ihgb* _gb_ | _fi_jZImju gb°_  fK fhabbfgbbki ggh” \ua\Zlv \kiurd

] _fhjjldbq_kdhc k_ilbp_fbb nhj_eb k ihke_~mxs_c fZkkh\hc ]b[_evx

AgzZqbl_evgh f_gvr__ agZq_gb_ \ wibheh]bb azZ[he_\Zgbc ijm~"
Z[bhlbg_kdb_ nzdlhju \g_rg_c kj_"u lZzdb _ dzd k\_|I Khn_
fbg_jZebazZpby \h*u b Zdlb\gZy j_Zdpby kj_"u

;hevrmx jhev \ wibahhlheh]bb [he_ag_c ijm~h\uo ju[ Db]j
[bhlbg_kdb_ nzZdlhju WIlh iehlghklv ihimeypbb ju[u __ \hajZklghc

Fh gh kf_eh mlI\_j ~Zlv qlh [hevrbgkl\h aZ[he_\Zgbc ijm~h\
[he _agyfb [hevrbo iehhghkfrnc | f [he__ g _h[oh”bfh IsZl _evgh_ hki
ijhnbezZzdlbg_kdbo f_jhijbylbc ih*"Z\eyxsbo gbke_gghklv \ha[m~bl_
jZa\blby b \h \k_o a\_gvyo ju[h\h~gh]h pbdeZ

Kms_klI\_ggh_ agZq_gb_ bf__I b \hajZklghc khk]Ebd jugmiyhy &l Z
_"bgklI\_gguf bklhggbdhf azjz  _gby fheh”b ~Zggh]h \b”"Z hdZau)

\hajzklguo ]jmii Ih]h *_ \b”Z hkh[_ggh ijhba\h”bl_eb Q_f f_gvr
ju[Zfb klZjrbo \hajZklguo Jjmii |_f emqr_ __ wibahhlbg_kdh_ khkll
Ihwlhfm e[h i_jki_dlb\guf yl\ey Iky 1Zd gZau\Z fuc ©aZ\h

jZa\_"~_gby ju[u 1Zd dZd iheghklvx bkdexgZ _|ky dhglzdl fheh”uo j

Hkh[h ke_"m_1 jzkkfhlj_lv \hijhk h kh\f_klghf \ujZsb\Zgbb ju
jZaguf \b~rzf jhnrzf b k_LZ&kh\Zf\ujzZsb\Zgb_ \ hlghr_gbb aZzZ[h¢
\uaulZ_fuo ki_pbnbqggufb \ha[m~bl_eyfb hiZzkghklb g_ ij_"~klZ\ey_
memqr_gbx wibahhlbg_kdh]h khklhygby klz~Z ihkdhevdm dzd
kgb™ _gb_f iehlghklb ihkz”~db hI*_evgh]lh \b"Z

HrgZdh _klv aZ[he \Zgby dhlhjuf ih?\_j° gu ijm~h\u_ ju[u jZe¢

Ke_"m_I| hilf_Iblv jhev “bdbo b khjguo ju[ h[blZxsbo \ ijm~
\h~"hkgzZ[ _gby \ jzZkijhkljZzg_gbb azZ[he_\Zgbc \ha[m”bl_eb dhlhj
dim] ohay_\ Hkh[_ggfib hi\Bkxlky iehl\zZ \_joh\hr"dzZ b dh
jZkijhkljZgyxsb_ bolbhnlbjbha obeh”~hg_ee_a b Zjlme_a

G_evay azZ[u\Zlv h jheb kzfh]h hjl]zgbafz ju[u Fh gh ijb\_KklIl
dh]*Z \ ijm"m bf_xlky \k_ mkeh\by "ey \hagbdgh\_gby fEgkhdgh]h a.
jZa\b\z _|ky 1zZd dzd kzf hjl]zgbaf ju[u hdZau\Z_Ilky kj_"hc ih |_
g_[ezZ]lhijbylghc "“ey jzZafgh _gby \ha[m”bl_ey MiblZggZy nbabhc



ju[Z ]hjZza~h [he__ klhcdh khijhlb\ey_I|ky jZaebqguf aZ[he_\Zgby
azZf _Ilgh_g_"h_"Zgb_

Djhf_ miblZzgghklb \Z guf nzZdlhjhf \ebyxsbf gZ wibahhlbc
yley |ky kihkh[ghklv ju[u d IdZg_\uf b bffmgh[bheh]bqg_kdbf j_Zdp
hifbjZzgbx iZjZzablzZ ijb _]lh baheypbb \ |_e_ju[u bebh]jZgbqgb\Z:
aZjZ _gb_

Jhev bffmgbl_1Z k hkh[hc kbehc ijhy\ley_ |ky ijb i_j _\hadZo ju]
[he_agb imklv ~Z°_\ gbqlh 'gh fZeuo dhebqg_kI\Zo k i_j_\habfuf
dhlhjhf f_klgh_ klz~h g_ h[ez”~Z_| bffmgbl_Ihf d ~Zgghfm aZzZ[hi
i_j_oh”m \ha[m~bl_ey gZ f_klguo ju[ j_adhfm m\_ebqg_gbx _]h gl
aZlhe_\Zgbx ju[

:d\Zdmevimjz k bty [mjgh jZa\b\ZxsZyky hljZkev ohay
Nyl _evghklb gZp_e_ggZy gZ j_r_gb_ rbjhdh]h djm]Z \Z guo ijzdll

Hrgbf kajv_aguo ebfblbjmxsbo nZdlhjh\' \ _ jZa\blbb y\eyxlky

ljh[e_fZ bgn_dpbhgguo [he_afd kkeg[[eoaggh]h \_I_jbgZjgh]h d
klhbl k_]Jh~rgy dzZzd gbdh]”~Z hkljh

L_ dmsmx wibahhlbg_kdmx kblmzZpbx \ Jhkkbb fh'gh hoZz
g_[eZ]lhmggmx b gZijy _ggmx G_[eZ]hihemqgb_ h[mkeh\e_gh
nZzdlhjzfb

gZebgb_f m dmevib\bjm_fuo \ kljZg_ ju[ hiZkguo \bjmkgu
dhlhjuo 2\_k_ggyy \bj_fby dZjiZ b \bjmkgZy ]_ffhjZ]thdgkHYh¥K dilby
FW;:;» _deZjbjm_fuf

g_hij_~_e_gghklvx wibahhlbq_kdh]h klZImkZ ih \bjmkguf bg
\k_o ju[h\h”guo ohayckl\

hikmlklI\b_f j_Zevgh]lh \_I_jbgZjgh]lh dhgljhey f_"ohayckl)\
wdkihjlZ b bfihjlZ ju[u b hieh”~hl\hj_gghc bdju

< ] 1] hkgh\gmx ijh[fe_fm \ kljZg_ khklzZ\eyeb ~\_ \bjm
\_k_ggyy \bj_fbye&jbzZ\bjmkgzZy ]_fhjjz]bq_kdz9g+l6_ilbp_fby
& ] 9Z ju[h\h~guo ij_*"ijbylbyo j_]bkljbjmxl ~\_ ij_"~_ wdz

gZk \bjmkgu_ [he bmggb dpbhggudjha ] fhihwlbg_kdhe+t1lldbghb
bgn_dpbhgguc g_djha ih? _em” h3phé¢jbgef quh]jZznby bo h[gZjm _
jZkrbjy _|ky H*gZdh \h fgh]bo kemqgZyo f_ju [hjv[u k [he_agyfb g_
g_ ijbf_gyxlky \h\k_

Kj_~b [ZdIl_jbZevguo pHe hekghdgihc ms_j[ ohaycklI\Zf gZghkyl
iZlh]_gwZwjhfhgz”ru fbdkh[Zdl_jbb

AZdhgh~ZIl_evgZy [ZaZ ih hojZg_ a”hjh\vy ju[ b ~jm]bo ]
g_"hklzZzlhqgzZz HIlkmlklI\m_I| gZpbhgZevgZy dhgp_ipby hojZgu a*
]b~rjh[bhglh\ wk_y\ey Iky ijhyle_gb_f gug_rg_c¢ qj_aluqZcghc ke
\ | _jbgzZjmdibhizlheh]bq_kdh]h dhgljhey \ hl_q_kI\_gghc Zd\Zdmevl



Hkgh\gufb f_""mgzZjh~rgufb hj]J]ZgbazZpbyfb azZgylufb \ ho
]Jb”rjh[bhglh\ yleyxlky <LH FWEK N:\Hhi?2cXky dhgkmevlZlb\gZy dhfb
ih dhglbg_glZzevghfm ju[ghfm&dbayckmgzZzjh~guc dhfbl_I ih bkke_"h
fhjy ?\jhi_ckdzy dhflokkKylv p_gljh\ Zd\ZdmevinilohadZlZdkdh]h
j_lbhglzK?? K_Iv p_gljh\ Zd\ZdmevIimju P llydghev g hjd ilu <hk

Hkgh\gufb f_""mgzZjh~rgufb ghZAhNuV¥dph Zd1Zzfb \ h[eZklb hojz
a“hjh\vy ]b”Ajh[bhglh\ y\eyxlky

Khl]eZr_gb_ ih kZgblZjguf b nblhkZgblZjguf f_jZf <LH

Dhfie_dl bgkljmdpbc ih f_jhijbylbyf \\h~bfuf \ ~_ckl\b
\hagbdgh\_gByhe \Zgby \dexgZxsbc bkihevam_fu_ ~bZ]ghklbc
ihA\N_j"~_gb_ "~bZ]lghaz j_n_j_gkghc ezZ[hjzZlhjbb FW; bgkljmdpl
hlyazgghklyf gZ ihe_\uo jZ[hlZo bgkljmdpby ih i_j_jZ[hld_ b e
ju[u bgkljmdpby ih kZgbhZjghfimgagmdpby ih dhgljhex [he_ag_
f_klghf mjh\g_ bgkljmdpby ih dzZjzglbgbjh\Zgbx b nhjfbjh\Zgbx
bgkljmdpby ih dhgljhex i_j_“\b _gby \h”guo "b\hlguo f_""m mklZc
bgkljmdpby ih ijhp_"mjzZf ~_abgn_dpbb b ey IhhZ§bhh " Digklpmddb
wnn_dlb\ghklb bkdhj_g _gby bgn_dpbb ~jm]b_ bgkljmdpbb

MklZgh\e_g i_j_q_gv dZjZglbgguo b hkh[h hiZkguo [he_ag_c
ijbdZahf Fbgk_evohazZ Jhkkb hl k _glyl[jy ] <«

<bjmkgZzZy ]_fhjjz]bgq_kdZy k_ilbp_fby ehkhk_\uo

Bgn_dpbhgguc g_djha ]_fhihwlbgq_kdhc IdZgb ehkhk_\uo

Bgn_dpbhgguc g_djha ih* _em”~hqghc ~_e_au ehkhk_\uo

<_k_ggyy\bj_fby dZjih\

Bgn_dpbhggZy Zg_fby ehkhk_\uo

;Zdl_jbZevgZy ihg_qgZy [he_agv ehkhk_\uo

:wjhfhghau ehkhk_\uo dZjih\uo

Fbdkh[Zdl_jbhau ehtkkhkl jhdwo

;jZgobhfbdha dzZjihl\uo ehkhk_\uo kb]h\uo

Nbehf_Iljhb”rha dZjih\uo

;hljbhp_nZe_a dZjih\uo

=bjh”"Zdlbe_a ehkhk_\uo dZjih\uo

<hkizZe _gb_iez\zZl _evgh]h imaujy dZjih\uo

Bgn_dpbhggu_ [he_agb \k_o \b”h\ ju[ b ~jm]bo ]Jb”~jh[bl]
ijhbkoh ~_gby jZg__ g_ j_]bkljbjh\Z\rb_ky gZ |_jjblhjbb Jhkkbckd!

Hkgh\gu_ g_"hklzZldb k kbkl_f_ hojZgu a”~hjh\vy ju][

djbabk [ulr_c kbkl_fu \_bgbyvZijgheh]bg_kdh]h dhgljhey

g_"hklzZzlhggh_ dhebqg_kI\h ih~*]hlh\e_gguobolbhiZlheh]h\

j_lbhgzZzevgzy \_lkem [Z gZoh”blky \ azZ\bkbfhklb hl ju
ij_"ijbylbc



\_Ik_jlbnbdZlu b \_Ilhlga_nhhfdevghklv g_ hljZz ZxsZy bklbc
iheh™ _gby "~ _e
gbadbc mjh\_gv ijbdeZ”~ghc gZmdb
g_hij_~ e _gghklv wibahhlbg_kdhc kbhbgapdpbh&oifgdhe agyf
GZ gZr \aley”™ fh gh ij_"eh blv ke_"mxsb_ gZijZ\e_gby
Jhkm~rZjkI\_gghc kbkl_fu \_I_jbgZjgh]h dhgljhey \ hl_q_klI\_gghc Z«
Khqg_Ilzgb_ i_j_"~h\h]lh hl_qg_kI\_ggh]h hiulz k jZzkrbj_gb_f kh
b "jmflb f_""mgZjh~rgufb hjl]Zgbazpbyfb jzZ[hlZxsbfb \ "Zgghf gzZijz\
JZajzZ[hldZ b azZdhgh”Zl_evgh_ aZdj_ie_gb_ gZpbhgZevg
a“hjh\vy ]b”*jh[bhglh\ b wibahhlheh]bq_kdh]h fhgblhjbg]z
JZajzZ[hldZz b mlI\_j "~ _gb_ kljmdImju Jhkihu”ZXjKI\|bgghgh kb k
dhgljhey \ Zzd\Zdmevimj_ ihjy~rdZ b ijh]jzffu fhgblhjbg]Zz
Hij_~_e_gb_ djm]Z b ijh\_~_gb_ Zddj_"blZpbb ki_pbZebabj
gZ”_e _gguo ijz\hf ijh\_~ gby fhgblhjbg]h\uo bkke_ "~h\Zgbc
H[_ki_g_gb_ dhgljhebjmxsbo mMhZgad bj j0{jbylbc j_amevlIZI
wibahhlheh]bg_kdh]h fhgblhjbg]Zz
>ey wlh]l]h g_h[oh”~bfh
ijh\_~_gb_ \_I_jbgZjghc k_jlbnbdZpbb ju[h\h~guo ij_"ijbylb
ijbgpbiZzo h[yazl_evghklb eb[h “h[jh\hevghklb \ azZ\bkbfhklb hl jh
khikI\_gghklb ij_"ijbylby
jZajz[hldm gh\hc kbkl_fu k[hjZ bgnhjfZpbb ~hdmf_glbjh\Zc
j_amevlzlzf fhgblhjbg]Zz
h[_ki_q_gb_ rbjhdh]l]h “~hkimiz d j_amevizIizf fhgblhjb:
him[ebdh\Zgby bo \ hlidjulhc i_qZlb b wzo dZjklgh\he bjgnkjiZpbb
Lhevdh kdhj_cr__ \\_~ _gb_ \ ijzdlbdm kh\j_f_gguo f_Ih”~h\ [l
kihkh[gh aZsblblv jhkkbckdmx Zd\ZdmevIimjm hl gZ~\b]Zxs_cky hiZ
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J _axfBkke_ _~h\Zgbyfb gzZhwébs "bhZoeyo Afb_\kdhc LWK h,Dmjkd
hg_j_"b mklZzgh\e_gh m\ bgbkddw \h§glad\ \ *hgguo hleh _gbyo ihk
nmgdpbhgbjh\Zgby ju[h\h~*guo kzZ~dh\ FZdkbfZevgu_ dhebq_kl\Z
h[gzZjm b\zZxlky ih” ju[h\h”gufb kz~dzZfb b \ jZchgZo \h”h\hjhl
ihlj_[e_gblyggufb hleh  _gbyfb ih dkizkedghd*Z h[mkezZ\eb\Z_| g_h[oh’
ihklhygghlh dhgljhey kh~_j"Zgby dbkehjh”?zZ \ \h"_

Dexq_\u_ kebAZh _HoezZz”bl_ev ju[h\h”gu_ kzZ~db ~hggu_ h
hjlzgbqg_kdh_ \_s_kl\h

6XPPDW\ UHVHDUFKHV RGRWRKRH UAR VY HY YR 6 UDEQ 6 DX N
VHULWWHW LQFUHDVH RI RUJDQLF VXEVWDQFHV LQ WKH JUJ
IXQFWLRQLEUHRIGHWMRBIOWK 7KH PD[LPDO DPRXQWV RI RUJDQL
ILMBUHHGHU kZJHV DQG LQ WRKGHH \G L VWIULKEW \R IR F ZQWXKHPLE WL R
VHGLPHQWDWLRQV RQ WKH QHFHVVLW\ RI SHUPDQHQW FRQW

.H\ ZRUGNVHRRMRQHBUHHNKHU kZJHV JURXQG VHGLPHQWDV

Kh~ j°Zgb_ hjl]Zgbg_kdbo \_s_ kI\ y\ey Iky h”rgbf ba \Z g_crt
hp_gd_ Zgljhih]_ggh]h aZ]jyag_gby \h”guo h[t_dlh\ b hij_"~_e_gby
\_s_kI\ \ *hgguo hleh  _gbyo > @ Djhf_ Ihlh gZjy™”m k ~jm]k
ihdzZzaz2lv fh™_ | kem blv bg”bdzZlhjhf ahgu aZ]jyag_gby “hgguo h
kZrdh\uo ju[guo ohayckl\ > @

< n"Zgghf khh[s_gbb ijb\_~_gu j_amevlZlu bkke_"h\Zgbc kh”"_
\_s_kI\ \ *hgguo hleh _gbymoo&lz™blfle\ ¢ <H Afb_\kdheahcWWHK Dm
yyyhq _j_~b ijb nmgdpbhgbjh\Zgbb gZ bo Zd\Zlhjbb kzZ~dh\uo ju]|c
QZklbggh j_amevlZlu gZrbo bkke_"h\Zgbc [ueb him[ebdh\Zgu >

Hp _gdZ dhebqg_KkI\Z hj]J]Zzgbq_kdbo \_s_KkI\ \ “hgguo hleh  _gby:q
ijh\h~"bezkv dhfbbo \Zeh\hfm kh”_j Zgbx hij_~ ey _fhfm ih ih
ijhdZeb\Zgbb 111l Bkke_~h\Zgbx ih”\_jl]Zeky \_jogbc kf kehc



Kh[jZggu_ \ ebl_jZImj_ b ihemqgq_ggu_ gZfb kZfhklhyl_evgh ~Z
ihke gZqZeZ nmgdpbhgbjh\Zgby KJO gZebHbAhib\Xledhic]h WKWK j"Zg
\ “hgguo hleh  _gbyo hj]J]Zgbq_kdbo \_s_kI\ m\_ebqgbebkv ih kjz\
i_jbh~hf \ jZazZ ljb wihf g_kfhljy gZ j_a@ghazZ \kgb _gb_ ihke

]h”rZ h{t_fh\ \ujZsb\Zgby ju[u \ kZz*"dZo byZdHgbg kogdbo d_s_kI\
"hgguo hleh _gbyo g_gZ[ex"Zehkv KZfu_ \ukhdb_ \_ebqgbgu IIl"
<H Afb_\kdhc LWK hilf_qZebkv ih® kz~dzfb b \ p_glj_ \hrh_fZz
[hevrZy \h~h\hjhlgZy ahgZ b ijhbkoh”bl bgl_gkb\gph hlghdhdbygb
\_ s kI\ A\ Ihf qbke_ hj]Zgbg_kdbo

M\_ebqg_gb_ ih” \ebygb_f hloh”h\ kz~dh\h]h ju[h\h"kI\Z kh-
hleh” _gbyo hjlJZzgbg_kdbo \_s_kI\ ih?I\_j"~Z |ky b j_amevlZIZfb
Dmjkdhc Wihqg j @ Q_j_a f kwpZZsihkZgby ju[u \ kzZ~dZo 11|
\_jog_]h kehy hleh _gbc m\_ebgb\Zezkv \ kj_~g_f gZz
nmgdpbhgbjmxsbfb +gZh"Z Q_j_a ]h~Z ihke_ m~Ze_gby k.
h[eh  _gbc [ueb f_gvr_ gz

JZkqg_I| dhjj_eyptby m h[t_fzfbalih kI\Z ju[u \ kZz*dZo b IIl ~hg
hleh” _gbc <H Afb_\kdhc LWK ihdZazZe qlh \h \k_o IlhgdZo djhf_
~_\_ebgbgz bf__1 iheh'bl_evguc ozZjzdl_j ohly klzZIbklbqg_kdb
aziz"ghc qzZklb \h~rh_fZz Ke_"m_1 hilfg_IlbVa h&l[hhKkZjZcée_dIjhklZg
| _fi_jZlmjz \h~u wibah”bqg_kdb [u\Z_| [ebadzZz d \_jog_fm e_IZ
]brjh[bhgkhf\n™ | ijhbkoh”~blv bo ]b[_ev WIh ih gZr_fm fg_gbx fr
\ebygb_gZ dhebqg_klI\h hj]Zgbg_kdbo \_s_kI\ \ gihjggydchieh \ggb:
aZ\bkbfhklb hl \ha”_ckl\by ~jm]bo nzZd&lhhKh\ k& kdfdbgu kj_"g_f i
\h~"h_fm b \ aziz*ghc qzZklb \h~h_fzZ k\b”_|I_evkl\mxl h gZebqgbb
lhqdZokeZ[hc \azZbfhklyab f_""m gbfb KZzZfu_ ghddBjmagiey gby
\hklhgghc qgzZklb ke MA_ ey dhlhjZy gZoh”blky ih” j_]Imeyjguf
ihrdZgb\zZ_fhc ba j K_\ >hg_p \h?u b \g_ \hafh'ghc k mq_Ihf khe
ahgu \ebygby kz~rdh\ 1Z][e

GZa\Zggu_ h[klhyl_evkI\Z mdzZau\ZxlelyfZ ihiklmgjeh gb p hloh”
kz~rdh\h]h ju[h\h”kI\Z h[mkeZ\eb\Z_| jhkl IIl ~“hgguo hleh _gbc
hlkmlklI\b_ ~hklh\_jghklb \azZzbfhk\yab f_"m h[t_fzfb ijhba\h”klI\Z
"hgguo hleh  _gbc Z 1Zd _ g_agZqgbl_evgu_ bo \\edbgbgjhegz |
kK\b~_ | _evkl\mxl qlh \ujZsb\Zgb_ ju[u \ kZ~dZo g_ y\ey_Ilky bfi_
ih\ur_gby kh” _j Zgby hjlJZzgbgq_kdbo \_s_kI\ \ "hggulo&Zeéil ghyo
Afb_\kdhc LWK < ihevam wlh]lh k\b~_1_evkl\m_I \ qzZklgHhHklb [he_
\ hleh” _gbyo p_gljz <H



LZ[ebpZ Dhwnnbpb_glu dhjj_eypbb f_""m fzkrlz[Zfb kzZ”~dh\h]h
Zd\Zlhjbb <H Afb_\kdhc LWK b \Zeh\uf Kkh”_j Zgb_f hjljzZzgbq_kd
hleh™ _gbyo ih Il

< Imgdl dhgljhey 5 w <u\h”™ h \azZbfhk\yab
o Wz di W e
JZchg \h~*hK[jhkZ W G_kms_klI\ _ggZz
Ih~r kzZz~rdZ1b W G_kms_klI\ _ggZz
P_glj \h~h |fZ W G_kms_klI\ _ggZz
AZiZ"NgZy qQZklv w Kms_kI\_gg®vijb
\h"h_ fZz
<hklhggZy gZklv w G_ kms_kI\_ggZz
\h"h_ fZz
Kji_~g__ ih W G_kms_klI\ _ggZz
\h"h_ fm

Djhf_ Ih]h ihemq_ggu_ ~Zggu_ k\b”_|_evkl\mxl h ehdZevgh
ju[h\h~kI\Z gZ “hggu_ hleh _gby \ mkeh\byo <H H ehdZevghf \eby
hjlzgbqg_kdbo \_s_kI\ \ *hgguo hleh  _gbyo k\b”~_I_evkl\mxl b "Zgg

\bgkh]lh\lhjzfb [uetklZghle_gh bglo <H Q_j_ i_Ilkdh&e=JWKkKe |
wdkiemzZlzZpbb KJO kj_~g__ kh~_j Zgb_ hkllzdE§ge kebo \\ jZkigl\l_
\Zeh\h_ dhebq_kI\h ih” ju[h\h”gufb kz~rdZfb \gbahgdMNketblygby
kKZrdh\ JWWK > @h _klv kh”_j Zgb_ hjl]Zgbq_kdbo \_s_kI\ \ beZo
\g_ ahgu \ebygby kZz~dh\ b =JWK khklZ\eyeh khhI\_IklI\_ggh b
ju[h\h~rgufb kz~dZfb

GZ <H Afb_\kdhc LWK gZfb [ueh mklZgh\le_gh qglh \_ebq
hi&@d> _gbc ih”~ kz~rdzfb fzZeh f_gyxlky \ Igdebgbbggh”Zy\e_gb_
h[gZjm b\Z_Iky b ijb ZgZeba_ ~Zgguo ih IlIl “hgguo hleh _gbc
kzrdZfb gZ <H “jm]bo we _dljhklZgpbc 1Z][e

ljbgbgZfb ih”h[gh]l]h y\e_gby fh]lml J[ulv ih gZr_gmh fg_gb
ithklmie_gb_ hjl]Zgbq_kdbo \_s_kI\ k hloh”Zfb ju[h\h”~kI\Z b ag
behgzZdhie_gby ih® kz~dzZfb qlh azZf_"ey | jZaeh _gb_ hj]J]Zgbqg_kd



LZ[ebpzZKj _"gb_\_ebgbgu kh”_j Zgby hjl]Zgbq_kdbo \_s_kI\ \ *hgc
kzdzfb ih Ill jZaebqguo <H \' | _g_gb_ ]h*Zz

F_kyp <h”h hoezZz”bl ev LWK =JWK
Q_j_i_lkdha Fhe~rZ\kdhc >» @Afb _\kdhc ]
gZrb "Zggu_

FZjl

ij_ev

FZc

Bxgv

Bxev

A\ mKI

K_gly[jv _

Hdly[jv

> dZJ[jv

N \jZev

iZkkqblZgu gZfip ih K

LZdbf h[jZzahf ijh\_"~ _ggu_ bkke_"h\Zgby ihal\heyxl k~_eZlv \u
gZqZeZ nmgdpbhgbjh\Zgby ju[h\h”guo kz~"dh\ \ “hgguo hleh _gby
ijhbkoh”bl m\_ebqg_gb_ hj]Zzgbq_kdbo \_s_kI\ FZdkbfZevgu_ dhe
\_s_kIVggjm b\Zxlky ih” ju[h\h~rgufb kzZ~dZfb b \ jZchgZo \h”~h\hj
wlhkh” j"Zgb_ hjl]Zgbg_kdbo \_s_kI\ \ *hgguo hleh  _gbyo ih® kZ”"¢c
| _g_gb_ 1h*zZ M\_ebqg_gb_ kh”_j Zgby hjhdgbhqgktbol \ihdj k[lé _gb
"hggufb hleh  _glbkfdbhjh~Z qlh fh _| ijb\h”*blv gZ 1Zdbo mqgzZkldZo
kh~_j"Zgby \h~_ b ~Z"_d ]b[_eb ju[u \ ju[h\h”guo kZ*"dZo Ih”h[gu
gZfb ijb bkke_~h\Zgbyo gZ <H Afb_\kdhc LWKagb jDmhkehc @V Kh,wlh
\ujZsb\Zgb_ ju[u \ kzZz*"dZo gZ Zd\Zlhjbb <H h[mkeZ\eb\Z_| g_h]Jo
dhgljhey kh”~_j"Zgby dbkehjh~Z \ \h"_

Ebl_jzImjz

<Zk_gdh : = >hggu_ hleh  _gbyhbteB6pZgbebmmjkdhc Wk

bo baf_g_gb_ ih” \ebygb f kZAdh\h]h j«@RhgKRZ G :< =KIZjdh <
-1b[Zeh\ :[jZfh\ K1 =mj _gBhkd\Z + k > i \ <BGBLB )

<
=Zihgxd W B H[ bkihevah\Zgbb nbabqg_kdbo b [bheh]b
"hgguo hleh ' _gbc ”"ey hp_gdb Zgljhih]_ggh]h h&tz]dyla\g_ghby \B"g

=Zihgxd P B ;h[h\gbdh\Zz L a “hde <k_Kk dhgn_j_gpkt
[bhl_klbjh\Zgb _ijbjh~gdbkiihdZ>hgm K
Abfbgh\z G : :ddmfmeypby [bh]_gguo we_ f _glh\ \ “hg

=hjvdh\kdh]h \h~ hojZgbeBdZb@h\Z < < AZxdheggly \gmlj _ggbo \h



BgnhjfZpbhgguc [xee_|_gv BgklbImlZ [bheh]bb \gmlj_ggbo \h™ :G
K

Dhjz[e_\z : B JZkij_"~_e_gb_ heb]ho_I I_ieh\h~gh]lh kz~"
ahg_ AZihjh kdh]lh \h~*h\okAghbblshjl]Zzgbq_kdbf azZ]jyag_gb_f : B
G B AZ]lm[b '_gdh X D =Zc"Zr FzI ,, J_ki gZmqghc dhgn

wg_j]l_Ibg_kdbo h[t_dIh\ ~ey bgl_gkb\ghih\juG\makNZ ~mfdZ

Dmqg_j_gdh E ygb<ekzZ”~dh\h]h ohayckl\Z gZ ihdZaZl_et
aZljyag_gby \hokZfdl_ey E : Dmqg_j_gdh B N Dh moZzjv L
kh\_s ih ju[hoha bkihevazFhikdi@ \h2K

Ebozj \z ? B Kh”_j Zgb_ hjl]Zgbq_khkih]hb\be Zlol\Yth*h_fZ

hoez”bl_ey Q_j_i_lkdhc =JWK b imlb IljZgknhjfZpbb Zeeholhgg
Ebozj \Z :\bgkdbc < : K[ gZmqguo Ijm~h\ <K GBHKO
,661

H[t_~dh\ X E F_Ih*heh]lby hp_gdb wihtyatblyo d_kjbhhhb &h k

ihfoh”u b jZajzZ[hldb X E H[t_~rdh\ Wdheh]bq_kdZy wdki_jlba:
<ui K

KlIzjdh G < <ebygb_ kz~dh\h]h ju[h\h"kI\Z gZ "hgglt
ahh[_glbq_kdb_ khh[s_kl\WoezMpthef ZIlwekghljhklZGpbiKIZjdh
FZI dhgn fhe mqghpik< K

KIZzjdh G < Nhjfbjh\Zgb_ dbkehjhrgh]lhhjpeb4Bl\b"lc_Th\
jZchgZo jZzaf_s_gby kZzr"dh\uo juueKdBpdhdkdl <k _k dhgn fhe mi
Db_BgklbIml Jbrjh[bheh]bb :G Mdjgbgu

KlIZzjdh G <e&bygb_ kz~dh\h]h ju[h\h”kI\Z gZ wdheh]bqg_Kk
\h~h_filmvoezZ”bl_eGc < KlZjdh K gZmd ykFe'gZj gdpZdll dhgn
3?dheh]eqgZ [_ai_dZ ijh[e_fb «yeybbQEjdr\ ggxK

KIZzjdh G < <ebygb_ kz”~dh\h]h ju[h\h*kiMg@dgbhlgiZredgmjg
ihdZzazZl _eb b gZdhie_gb_ ~“hgguo hlehoeghdl\ eshdthzfG@o < KlZjd
Jb[h]hkihr"ZjkvdZ gZm#dZ Md4Z€gb K ,661 =+

Klzjdh G < Fhgblhjbg] baf_g_gbynnkdpptlhgjgeavguo
0ZjzZdl_jbklbd "hgguo hleh _dglbeAhBh efhd ih® \ebygb_f hloh”h\ k.
ju[h\h*kI\B <KlZjdhljbdez”~ge Zki_dlb | _odhéhyogggh€ [_ai_db af-
fZljeZees\ Fe'gZjh"gh€ igZmiddigh€ dhgn_j_ dpzej e\ GZpehgZevgh
mge\_jkbl_| pb\eevgh]h aZobklaKMdjZ€ghb
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J_axf_ <klzlv_ jzkkfzljb\z_|ky ijh[e_fzZ Zgljhih]_ggh]lh az
_kl_kIN\_gguo \h”hbklhggbdh\ hl k_evkdhohayckl\_gguo n_jf
ij_"ijbylbc lh~rg_jdb\Z_Iky qglh h~gbf ba \Z'g_crbo ijhp_kkh\
wdheh]bg_kdhf mjh\g_ y\ey Iky \hkkKIZgWh%eu gl ihdEgvx \k_o \b~"
Z]ljhlb~jh[bhp_ghah\

Dexq_\u_ kehkBEh[s_klI\h [bhie_ghd fbp_ebZevgu_ ]jb[u
itheexlZglh\ j_iZjZpbb j_f_~bZpbb iZlh]_ggZy nehjZz

6XPPDWUOKH DUWLFOH FRQVLGHUV WKH SUREOHP AW HUW K
VRXUFHV I[URPMWKRXGWRUDO DQG LQGXVWULDO HQWHUSULVH
LPSRUWDQW SURFHVVHV RI UHSDUDWLRQ DW WKH HFRQAIRJLFL
DOO NDQGRWHUYLFHV

. H\ZRUGVRIIFRPPXQLW\ ILODPHQWRXV IXQJL GLVSRVDC
UHPHGLDWLRQ SDWKRJHQLF IORUD

<h”Z y\ey |ky p_gg_crbf ijbjh~rguf j_kmjkhf HgZ b]jZz_I| bkde:
ijhp_kkZo h[f_gzZ \_s_kI\ khklZ\eyxsbo hkgh\m “bagb H]jhfgh_ &
ijhfure_gghf b k_evkdhohayckl\_gghf ijhba\h”kl\_ h[s_ba\_klgZ ¢
[ulh\uo ihlj_[ghkl_c q_eh\_dz \k_o jZkl_gbc b "b\hlguo >ey fgh]t
kem bl kj_~hc h[blZgby

Q_eh\_d ihlj_[ey_| gZ k\hb gm ~u h]jhfghc #h%b qHkidh\gjufiog h
__ ihlj_[bl_eyfb y\eyxlky ijhfure_gghklv b k_evkdh_ ohaycKkl
dhebq_kl\h IZdbo hiZkguo aZ]jyagyxsbo \_s_klI\ dzZd i_klbpb~u Zf
Zahl nhknhj dZebc b 7j kful\Z_Iky k k_evkdhohaydkRighigdwyd |_jj
ihizrzZxl \ \h~"h_fu b \h~hklhdéb[hahdBkKIdd Z ihwlhfm kh"_j zZI \
dhgp_gljZpbx hjl]Zgbq_kdbo \_s_kI\ [bh]_gguo we_ f_g*h\@ ~jm]bo

Bgl _gkbnbdZpby k _evkdhohayckl\_ggh]h ijhba\h~kl\Zz km
ohaycklh[dphpeh]bg_kdbc djm]h\hjhl \_s_kI\ qlh g_j_~dh ijb\h” bl
wdheh]bqg_kdbo ijh[e_f k\lyaZgguo k nmgdpbhgbjh\Zgb_f Z]jh]b~ji
h[mkeh\e_gguo khklhygb_f ih\_joghklguo b ih”*a_fguo \h”® dhlhju_



ky Ihdkbqgu$b k1\Zfb gh b gZoh”ylky ih® \ha”~_ckl\tke_fgghip_kkl
w\ljhnbjh\zZgby W\ljhnbjh\Zgb_ \h~h_fh\ dzd azZz jm[_"hf 1zd
bgl_gkb\gh bamqgzZehkv \ i_jbh” F_""mgZjh~rgh]lh ~_kylbe_Ilby \h"
GzZqzZevguf wlzihf ijh\_Ithgbyh\Zvwyby ijbagzZgh ba[ulhggh_ ihkl
[bh]_gguo we_f_glh\ \ \h*hlhdb b@h"h_fu

Y\guf ijbagzZdhf w\ljhnbjh\Zgby dZd ijhp_kkZ gZjmr_gby
jZ\gh\_kby \h~h_fzZ ke_"m_I| kqblzlv baf_g_gb_ khhighr_gby f_"‘
nhjfZfb \hdgpuzkl _gbc [_glhkghc b nblhieZgdlhgghc

Hkgh\ghc khklzZ\eyxs_c¢ [bhkn_ju y\eyxlky hj]Zgh]_gu \h~t
dbkehjh” dhlihju_ k\yazZgu f_""m kh[hc [bheh]bq_kdbfb b ]_he
ih\k_f_klgh_ jzkijhkljZzg_gb_ wlbo we_f_glh\ ¢v jha\dlbh]jadghiq!
[bhkn_ju \ p_ehf l1Zzd b __ d\Zabijbjh~guo ithqglb 2jbjh~gu
Zljhlbrjhwdhkbkl _f

J _amevlZlu ijh\_* gguo bkke_"h\Zgbc ihdZaZeb qglh baf_c
h[mkeh\e_gh g_ Ilhevdh \g_rgbf ihklmie_gb_f \ gbo [bh]_gguc
\gmlj_ggbfb ijhp_kkzfb baf_g_gb_f wdheh]bqg_kdh]lh jZ\gh\_kby
jZ\gh\_kby \_~ | d ~“bk[ZeZgkm f_"~m mjh\gyfb i_j\bgghc b \Ilhjl
ijh~mdlb\ghklb Iljhbkoh”bl gZzdhie_gb_ Z\lhljhnguo Jb”jh[bhglh\ \
\ \h~h_fijh"mpbjm_Ilky \ ~_kyldb b khigb jZa [hevr_ hj]l]Zgbqg_kdh]h
ohayckl\_gghc ~_yl_evghklb Lzdbf h[jZzahf Zgljhih]_g@ghwlhihklmi
wlzi \ jZa\blbb w\ljhnbjh\zZgby \h~h_fh\ d dhlhjhfm \ ~Zevg_c
\gmlj_ggb el{pthg_kdb_ ijhp_kku \_“msb_ d bgl_gkb\ghfm gZdhie_
\_ s kIV\ \h~r_ | _ d kfhaZ]jyag_gbx GZjy"m k aZ]jyag_gb_f
kZfhhgbs gb_@

>ey wg_jlhh[_ki_g_gby [bhlbg_kdbo ijhp_kkh\ kZfhhqgbs_
_kl_kI\_gbklhggbdb wg_jJbb nhlhkbgl_a hdbke_gb_ Z\lholhgghc
Zeeholhgghc hj]J]Zzgbdb “jm]b\hk#@bkegt\bleveg/lgu_ j_Zdpbb LZdbf
bkihevamxlky ijZzdlbq_kdb \k_ “hklmigu_ bklhggbdb wg_j]Jbb Bgl_j
wg_jlhh[ gkigby b~ | azZ kqg_l hdbke_gby |1_o kzZfuo dhfihg_glh)
\a\_r_ggh_ hjl]Zgbqg_kdh_ \_s_kl\h hl dhlhjuo kbkl_fZ ba[Z\ey_
wg_j]_Ibdm ijhp_kkh\ kzZfhhgbs_gby fh 'gh kjzZ\gblv k wg_jlhk[_j_]
> @

Khlezkighhj_ Ibg_kdbf ij_~klz\e_gbyf knhjfbjh\Zgguf _s_ \ i_j
ijhreh]h klhe_Iby \ hkgh\_ kZfhhgbs_gby \h”u e_"bl _kl_KkI\_gguc
j_Zebam_fuc hj]J]ZgbafzZzfb jZaguo Ijhnbg_kdbo mjh\g_c > @ HKkKh[Z)
fbdjhhjl]ZzgbafBEfezZz"Zxsbf bkdexqgbl_evghc iheb\ZjbzZglghklvx [bl
k\hckl\ jZaghh[jZzab_f Iljhnhf_|Z[hebqg_kdbo k\ya_c keh ghc
hjl]ZgbazZpb_c

G_kfhljy gZ h]jhfgh_ dhebqg_klI\h bkke_"h\Zgbc ihk\ys _gguo
[bheh]bg_kdhc hgbkldkboh?hj ¢h jZkdjulu fgh]lb_ Zki_dlu nmgdpbt



hgbszZxsbo wdhkbkl_f < [hevrbgkl\_ jzZ[hl jzZzkkfzljb\Z_Iky ebr
dhfihg_gal[zZdl_jbb fbp_ebzZevgu_ ]jb[u ~jh°"b b g_ mqgblu\zZ_Ik
ihklhyggh \klj_gZxsboky ]Jjmii hjljZzgbafh\ > @

:gZeba hl_q_kl\_gghc b azjm[_"ghc ebl_jZImju k\b"_|_evkl
kbkl_fZo [bheh]bg_kdhc hgbkldb bkihevamxlky jZaebggu_ khh[s.
\oh”yl [Zd]l_jbb fbdjh\h*hjhkeb ahhiezgdlhg \ukrb_ jZkl_gby ju
dZd nmgdebhgZ _~bgbpu Z]jh]b”*jh[bhp_ghaz B ijZdlbg_kdb g_
Ajm]bo ihklhyggh \klj_gZxsboky ]jmii hj]Zgbafh\ fbp_ebZevguo ]jb
lh]h ijZzdlbg_kdb g_ bamg_gu khh[s_kI\Z [bhie_ghd > @

P_ev bkke_ _"h\Zgbgba g_dhlhjuo hkwdlyghlkdgckdhc ~_yl _evg
[ehdZ ]b”jhp_ghah\ kbkl_fu kXhkkgdbgh'\sebyby dZq_kI\Z \h"u

< \h”guo wdhkbkl_fZo b”ml ijhp_kku mom”r_gby dZg_kl\Z
klhqguo \h”~ jZaebqgh]l]h ]_g_abkzZz qglh ~_ezZ | \Z guf ]b”~jh[bh
j_i1ZZpbb \_"msbo d \hkklZgh\e_gbx dZq_kI\Z \h*u > @ Kh\j_f_gc
klhgguo \h” [Ij_[mx| ihbkdzZ hj]Jzgbafh\ fzZdkbfZevgh wnn_dIlb\
itheexlZglu b dhgkljmbjh\Zgby klZ[bevguo j_f_"bZpbhgguo p_gh
mklhcgb\h]h izZhp[bkk* ]jZz"Zpbb \k_o aZ]jyagyxsbo \_s_ klI\ kb
g_eh\_dhf < wlhf iezZzg_ i_jki_dlb\gufb \u]Jey”yl Zev]h[Zdl_jbZz
bf_xsb_ h]jhfguc [bhl_ogheh]bg_kdbc ihl_gpbZe> @

Fbdjh\h~hjhkeb mki_rgh bkihevamxlky 7~ey bgl_ glkbbhbhdZpbb i
itheexlZglh\ ij_7ijbylbc ibs_\hc |_dklbevghc obfbg_kdhc m]hevgh
ijhfure_gghklb hloh”~h\ ilbp_nZzZ[jbd b “b\hlgh\h~*q_kdbo dhfie
lheh bl _evgh_ agZq_gb_ fbdjh\h~*hjhke ¢ \ j Z[beblZpbb \h”guo |
knkihbl \ nhlhkbgl_Ibg_kdhc ZwjZpbb ijh~mdpbb [bheh]bg_kdt
h[ez"Zxsbo klbfmebjmxsbf beb bg]b[bjmxsbf ~ ckl\b_f Z 1zd"
ijbgbfzlv g_ihkj_"klI\_ggh_ mqZklb_ \ mlbebazZpbb g_dhlhjuo
Zddmfmeypbb IljZzgknhhpigZgBeblZpbb > @ Ihkdhevdm kbkl_fu [l
hgbkldb klhgguo \h®” nmgdpbhgbjmx!l dzZd ijZz\beh \ ijbjh*guo mke
gZijz\e_gghklv f_lZ[hebafZ \h*hjhke_c \ebyxIl ij_"~_\k_]h 1zZdb_
g_eh\_dhf wdheh]bq_kdbhdjmZ&bhhs_c kj_"u dzd bgl_gkb\ghklv
| _fi_jzlmjz zZ 1zZd _ S+ khhighr_gb_ ZahlZ b nhknhjzZz gZeb
fbdjhwe _f_glh\ > @

< ~"Zgghc klZlv_ fu h]jZzgbgbfky jzZzkkfhlj_gb_f [bhlbg_kdbo ij
k\h_c kh\hdmighkip Ibpghxjky dzZd wdheh]bq_kdh \hkkizZjgpeb gb _
dZzq_kI\Z \h”u

H~Agh ba \Z'g_crbo gZijZ\e_gbc ”"ey ijZdlbg_kdh]h ijbeh” _gb
| _hjbb wdheh]bg_kdbo f_ozZgbafh\ kzZkhhadqWZgbgbyj ‘hfz fzZdkbfze
[eZ]hijbylgh]h 7ey ijhibghgdlg]lh kzZfhhgbklbl_evgh]lh ihl_gpbzZez
h[t_dlZo Z lzd _ gz ijbe_]lZxs_c d gbf [I_jjblhjbb kem'Zs
\h"hkgzZ[ _gby > @



GZ wdhkbkl_fghf mjh\g_ hj]J]ZgbazZpbb “bagb ijhbkoh”yl ijh
\hkklZgh\e_gby b \ rbjhdhf kfwkiehkbh\Xkdhc jx[Bh2pwdbq_kdh]h
kZfhhgbs_gby IThemqg_gu gh\u_ j_amevlZlu ihdZaul\Zxsb_ qlh
wdheh]bqg_kdhc j_iZjZpbb dzZq_kI\Z \h*u ijhp_kk batylby ]Jb”jh[bl
bglb[bjm_Ilky aZ]jyagyxsbfb \_s_klI\Zftb digllyhplZldwd\zZ | gz g_dhl
we_f_gl ZgZeh]bb k ijhp_kkZfb j_iZjZpbb gZ ]_g_Ibqg_kdhf mjh\g
gZjmrZlvky dk_gh[bhlbdzZfb <hafh ghklv b ijZ\hf_jghklv I1Zdhc ZgZ
h[hkgh\Zgz Hkljhmfh\uf K : dhlhjuc ihvglhjdh¥bgl bglhijhp_kkh
wdheh]bqg_kdhc j_iZjZpbb dzZq_kI\Z \h*u ijhp_kk batylby ]Jb”jh[bl
bg]b[bjm_Iky aZ]jyagyxsbfb \_s_ kI\Zfb ®=k_gh@bdohlbdzZfb

J _ameviZlu bkke_"hBk&klec *h\Zgb_ Zev]hnehju [ohdyokl\_gg
ijhfure_geou b “b\hlgh\h*q_kdbo klhdh\ ihdzZau\zZz_| ~hfbgbjmxs
hi* _evguo \b”"h\ fbdjh\hdjbkguo kbg_a_e_guo “bZlhfh\uo b ijhl
lj_h[ez”"Zgb_ | _o beb bguo IZdkhgh\ \h*hjhke_c azZ\bkbl hl IbizZz k
IlhdkbdzZglh\ |_ogdbhb]lkgq_fu hgbkldb debfZlbgq_kdbo mkeh\bc >
I_jki_dlIb\gufb \ Kj_"*g_c ihehk_ Jhkkbb kqgblZxlky jZaebqggu._
ijhihdhddh\uo b "bZlhfh\uo \h*hjhke_c¢ kihkh[guo [ukljh Z~Zilbjh\
S+ |_fi_jZImju \ukhdbf dyWwigpZolpgpth\ b h[jZzah\Zgbx [bhie_ghd

GZfb ijh\_"~_gu wdki_jbf_glZevgu_ bkke_"h\Zgby [
\ukhdhfbg_jZebah\Zgguo klhgguo \h” k\bgh\h*q_kd®]hhdBEfiehddkZ
eZ[hjZlhjguo mkeh\byo klhqgu_ \h”u bghdmebjh\Zebkv Z~"Zilbjl
fbdjh\h*hjhke_c¢c khklhysbf ba ~bZlhfhl\uo a_e_guo b ijhlhdhdd
khhlghr_gbb J amevlZlu bkke_"h\Zgbc ij_~klZ\e_gu \ |Z[ebp_

:gZebabjmy j_amevlZlu fh”~_evgh]h eZ[hjzZlhjghlh wdki_]
ith~g_jdgml qglh gq_j_a Yy dZelbgdiyg b klZnbehdhdd \u”_eyebk\
klhqguo \h® Z q_j_a A"g_c iZlh]_gguc dhfie_dk fbdjhhj]l]Zgbafh'
hiulguo ijh[Zo \ |Ih \j_fy dzZd \ dhgljhdbgjhkhifhZ\bdhe’b _glbqggu_
j_amevlZlu [ueb

ithemqg_gu b ijb bKigklwvaB”*Zilbjh\Zggh]h dhfie_dkZ fbdjh\h"]
ijhba\h~kl\_gguo mkeh\byo \ [bheh]bg_kdbo ijm”~Zo hqgbkldb
DjZkghiheygkdhc ilbp_nZ[jbdb Fhkdh\kdhc h[eZklb KZzZfZjdZg~kd
k\bgh\h”q_kdhf dhfie_dkQ _9b%®Z g\WhWhlhjbvikchgZ Fhkdh\kdhc h[eZ

<u\h”?u Ijb bamqg_gbb \u'b\zZ_fhklbizlmkegglwdr b iZlh]_ggh
fbdjhnehju ih” \ebygb_f Zev]heh]bqg_kdh]h dhfie_dkzZz \ mke
eZ[hjzZlhjgh]lh wdki_jbf_glz ihdzZzazZzeh Qlh ~Zgguc f_Ih” k h~ght
ijhpkk hgbkldb IThgguo \h® Z k “"jm]hc \uau\Z_| hlfbjZgby fbdjhhj]:
bkihevah\Zg g_ Ihevdh “ey hqgbkldb gh "ey kZgZpbb kIh
hjl]Zzghfbg_jZevghc aZ]jyag_gghklb



LZ[ebpZ<ebygb_ fbdjh\h~hjhke _c gZ \u b\ZiZfhgl\g ghke b\ kiZ gbl1Zjgl
ihdzazl_evghc fbdjhnehju \ k\bgh\h”q_kdb@_ KIAAZh2ODemigthhb)
fhA_evghlh eZ[hjZlhjgh]lh wdki_jbf_glZ

Bkke |"mH[t_f IlhdZazl_eb <j_fykke_"h\Zgby
_fu_| fbdjh\h
ijhlu hjhke_¢ Bkoh
"gZy”"g_¢"g_¢€"g_¢"g_¢"g_=c
: Dhgljhev Fbdjh[gh_ qgbkeh
[_a feg ]
\h~"hjhke BDhebbl]j
Lblj klZnbehdhddz
' Hiul Fbdjh[gh_ qgbkeh
fe feg |
Dhebbl]j
Lblj klZnbehdhddz
s Hiul Fbdjh[gh_ qgbkeh
fe feg |
Dhebbl]j
Lblj klZnbehdhddz
( &ROL
Fbdh[zZdl_jbb
6 GXEOLQ
6WXUHXV
Fbdh[Zdl jbb|<
ljbf_qZgb _ \u®_ @ du”~_e _gu
Ebl_jZImjz

<Zrey H ; Dmeylh\ > < 1_jki_dlb\gu_ \b”u fbdjh\h~hj
[bh™_1jZz"Zpbb iheexlZglh\ \h~guo Adlilzklgklc fKx¥ghjbklby KzZfZjkdh]h
gZmggh]h p_gljZ Jhkkbckdhc ZdzZ”~_fbb gZmdKIl < L=M

> gbkh\ Hgbkldhgguo \h* \ hldjuluo \h*h_fZo hl hj]Zgb
fbg_jZevguo aZ]jyag_gbc k ihfhsvx :\h~ hyhgbkh\ < X @mcdh)\
>hklb _gby gZzmdb b | _ogbdb :HX <
>h]Z"bgZ dh4«hjhkeb [bheh]bg_kdhc ie_gdb [bhnbevljh\
ijhp_kkZo kzfhhgqlhs<gbyh]Z"bgz G : Qmuk’jh\iheh]bqg_kdbc "mjgZz
< +K

E_\bq o L _hj Ibg_kdzy b wdki_jbf_glZzevgZy wdheh
\h~*hjhke_c mijzZ\e_gb_ kljmdImjhc b nmgdpbyfb kh®[sFEXxdkbfh\ : |
G = ;melZ&h\ Bah =BE + Kk

Hkljhmfh\ Kbhlbg_kdbc f_oZgbaf kZfhhqgbs_gby ij_kguo
\h" We_f_glu l_hjbb b ijiKeh HkbphmflF\ F:DK Ij_kk =+ Kk

Hkljhmfh\ KKYyav ijhp_Kkkihhgbs_gby \h”u b wdheh]bo
j_iZjZpbb <h”Z Obfby b Wdheh]by <K ~_dZJ[jv

Hkljhmfh\ K : KhojZg_gb_ [bhjZaghh[jZzaby b dZq_kI\zZ \
k\yva_c¢c \ wdhkbkl_fZo >:G kK <



Kihkh[ hqgbkktibbgguo \h” “b\hlgh\h~q_kdbo dhfie_dkh\
ilbp_nZzZ[jbd k ihfhsvx Z~Zilbjh\Zggh]lh dhfie_dkz fbdjh\h*hjhke _
jZklbl_evghklb ahhiezgdlhgzZ b ju[u Km[[hlbgZ X F Kfbjgh\zZz B
FZamj : < Qbklh\z E K E_kb@wZ hat[j Z38k] &0$%

& ) PXe < ijbhj

Km[[hlbgZz X F VWdipbdZlewgu_  ijh[e_fu khojZg_gby q
_kl_kI\_gguo \h*guo bklhggbdh\ KhpbZevgZy iheblbdZ b khpbht
gZmqigAdlbg_kdhjpgZe J=KM <« L K

Km[[hlbgZ X F Kfbjgh\z B J >hjhrbg J ? Dmld
Wdheh]bg_kdZy |_hjby ihebnmgdpbhgZevghc jheb ]Jb”jh[bhglh\ \
\h~n F_""mgZjh~gZy aZzZhqigZdlbgZkhdiHyh dhgn_j _gdby_k@b_hjb
ijbdez~gu_ \hijhku gZmdb b h[jZzah\Zgby?® Jhkkby LZf[h\ yg\Z
8&-0zxK

Km[[hlbgZz X F FZdkbfh\zZz H ? Jhev fbdjhhj]ljZgbafh\
\ s _KkI\ :gljhih]_ggh_ \ha” _ckl\b_ gZ wdhkbkl_fuh&la%®bquqg hik kibjth \
\ mkeh\byo ij_h~he_gby ihke_"kl\bc ]Jeh[Zevgh]h djbabkz 4 Ban
K

Km[[hlbgZz X F K_\Zklvygh\z : : :gljhih]_ggh_  w\|
\h~"h_fh\ K[hjgbd kim”_gq_kdbo klZl_c ©<hijhku hojZgu?ljm~Z b t

J=KM +K

L j _glv_\ ; B ;bhl_ogheh]by halgklidlly dh xu < B L_j_og
G F 1Z\ehxKp][ Bah =mfzZgbkldZzt k
Ygd _\bq F B Nhjfbjh\Zgb_ j_ f_~"bZpbhgguo [bhp_ghah

Zgljhih] _gghjatngdb gZ \h~"gu_ b ihgq\_ggu_ wdhkbkljzfybtZalhgZmd"bk
S _edh\h £ k

/I DUVGRWWOHWWHZDWHU WUHDW P HQIV (ZULWHU P WRKUWRID 0.
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.bh]_ggh aZljyag_gb:RUNRNO¥GHA7:1\ ;7JKWPO
>Bgl_jg_| bklhggbd ~ZIZ h[jZs_gby @




M>D
<UJ:SB<:GB? FHEH>B LH<: 3 JHFUKEH<UO B P?GGUO IHJH>
JU; K <UKHDBF D:Q?KL<HF <U@B<:GBY B NHIJFBJH<:GIEY DJ?IL
BFFMGGHC KBKL?FU HJ=:GBDAHFG?QGH? >HJ:SB<:GB?
LH<:JGUO HKH;?C JU,; K IJBH;J?L?GB?F <UKHDBO >B?LBQ?KD
K<HCKL< JU;V?=H FYK:
L _ g _dh\ : X g_dh\ K Bheulvygh\ < BhozZgh\ X ;
kkhpbZpby fheh”uo mq_guo ©:]_glkl\h jZa\blby \ukhdbo |I_odg
] JhklgZ>hgmPOLDQGWHIPHNRY#\DQGH[ UX
>hgkdhc =hkm”Zjkl\_gguc L_ogbqg_ Kdbc] MDrokd EXod m

&8/7,9$7,21 2) $ <281* 9$/8$%/( ),6+ 63(&,(6 :,7+ +,*+ 6859,98
67$7,67,&6 $1' )250$7,21 2) $ 67521* ,6@8I(0 &8/7,9%$7,21
2) &2002',7< ),6+ 63(&,(6 :,7+ +,*+ ', (7$5< 3523(57,(6
7HQHNRX BHQHNRSBRO\Y\D@RRBKDQR% <X

J_axfP_ev <uiheg_gb_ whhlgahdbghkdh]h jZa\blby Jhklh\kdhc
F_Ih® KhpbZaedlgdhfbg_kdh_ igglzghbhkVZ\e_gguo azZz”~Zq ih \g_"j_gbx
\ujZsb\Zgby p_gguo ihjh? ju[ J_amevlZl <g_"j_gb_ f_Ih”*h\ \ujZst
ju[ k \ukhdbfb ~b_Ibg_kdbfb k\hcklI\zZfb \ \h~h_fZo Jhklh\kdhc
<uiheg_gb_ khphdhepyhgbq_ kdhc ijh]j#tfjhidazlh_s gbx

Dexq_\u_ kékbyZsb\Zgb_ p_gguo ihjh” ju[ nhjfbjh\Zgb_ dj_id
kbkl_fu \uiheg_gb_ ijh]jzffu ih bfihjlhazf_s_gbx

6XPPDBXUSRVH ,PSOHPHQWDWLRQ RI VRFLDO DQG HFRC
UHJLRQ OHWHKARDBREERQLQJ REMHFWLYHV IRU WKH LQWUR
YDOXDEOH ILVK VSHFLHV 5HVXOW ,QWURGXFWLRQ RNIFXOWL
SURSHUWLHY LQ ZDWHU ERGLHV Rl WKH 5RVWRYRHARDR® L BR
SURJUDP RI LPSRUW VXEVWLWXWLRQ

.H\ ZRUBXOWLYDWLRQ RI YDOXDEOH VSHFLHV WKH IRU|
LPSOHPHQWDWLRQ RI WKH SURJUDP RI LPSRUW VXEVWLWXWL

kkhpbzZpby Fheh”uo Mg_guo ©:]_glkl\h jZa\blby \ukgdbo | _«
Mklz\Z azZgbfzZ_ IkgkgBZmyo\lZl _evkdhcdhgkliigthlhjkdhc jZ[hlhc \ h[e
bgrmkljbZevgh]h ijhfure_ggh]h ju[h\h"kI\Z < ijb\yad_ d \_Ij
klZzgpbyf h[_ki_qgb\Zxsbo[_aebfblgmx b [_ki_j [hcgmxih”Zgm
ju[hjza\h~ggzkhdb B Y lkghgbq_kdbf mklZzgh\dzf Z\Ihghfghc ih~Zqb
e ™~ \h ba[_"Zgb_ abfg_]h azfhjzZ ju[ gZ aZfdgmluo \h”guo h[t_dIZ
Jhkkbckdhc N_"~ jZpbb h[\h”g_ggu_ dhleh\Zgu ijm~u aZijm”~u g.



j_dZo ha_pZ%o q[eeh\h]lh Ibiz ahgz X ghlh MjzZeZ b X' ghc Kb[b
[ _kijblhqgu_ ]1~_ \h~guc j_"bf ih~A"_j ' b\Z_Iky aZz kq_I \_k_gg_1]h I.
\_k _gfie Igbo b hk_ggbo *"h ~ ¢

< dzZg_kwdki_jbf_glzevgh]lh h[\h~g_ggh]lh h[t_dlIZ :FM ©:J<L?
dZn_"jhc ©L_ogbqg_kdb_ kj_"kI\Z :d\Z dmevIimju? >hgkdh]h =hkm?".
Mgb\_jkbl_1Z \u[jZeb wdheh]bg_kdb gbklmx ahgm DjZkghkmebg
Jhklh\kdhc hl[ezklb ]~_ jzZkiheh _g [&2Zkdgtoh\jmyh\ k [\_jru
dzf_gbkluf ~gtfkdexqzxsbf _kl_kI\_ggu_ \u[jhku k_jh\h”"hjh~Zz
_klI_kI\_ggmx ih?ibldm \h” azZ kq_I jh*gbdh\ b "hgguo dexgtc < Kk
[Zehgguo ijm~h\ Jem[bgZ ij_\urz_|I f_Ijh\ qglh iheghklvx bkdexq:
aZfhju \ujZsb\z_1{iué jo[\ aZkmreb\u_h&_bmb_i_jbh”u ]h~"Z bkdexq
i_j_kuozgb_ igmM\ih\k_f_kligh gZ[ex"Z_IkWRKIkxgghc ahg_ Jhklh\kd
h[eZklb Ijm”~u gZoh”ylky \ qzZklghc kh[kI\_gghklb ih ~he]lhkj
"hklb]lZ_lkyghjfzlb\guc kiZdHEjZpgguc j_ "bf kh”~_j Zgby \h”~h_fh\
liZgbp_ hojZzgghc \h~*hk[hjghc ahg_ jZaf_s_gu ij_“mij_""Zxsb_ ieZ
jufu b jzZzdh\ \h~hihc ebqgghdH&ijkaZlZIky2 < ~ |ky djm]Jehkmlhqgz
ijm~h\ \ 1_q_gbb \k_]h dzZe_g~Zjgh]lh ][R 2 kdebhqgZzihlegithklve gb_
ithklhjhggbo ebp \ g_jl_ ijm~h\

< _jogbc ijm” bkihevam_|ky 7ey \ujZ3gphZgdeh\hkc\Zjglu k
bkihevah\zZzgb f azZizZl _glh\Zgguo | _ogheh]bc k ijbh[j_I_gb_f \i
"b_Ibg_kdbo k\hcklI\ ju[v_]h fykz k ijbffn\gijpbufeZzd\ohbmlbiz Lzd °
\ Zd\ZjbmfZo ijhfure_ggh]lh IbizZ ijh\_j _gZ |_ogheh]by bg"mkljbZe
f kygghc fheh”b iphfajgédh\uo b p_gguo ihjh™ "hgkdbo ju[ < \_jo
\ujZshb\Z |ky kZaZg dZji dZjZkv ebgv Ilhekshgh[bgdcbahaudehiimg
bf __Iky \h~hkimkdgh_ mkljhckl\h qglh iha\hey_| ijh\h”blv hk_ggt
\ajhkehc ju[u Ih\Zjguf \_khf [he__ d] b Izd "~_ ijh\h”~blv hgbk
ahgu jh~rgbdh\ b "hgguo dexq_c hl ]Jjyab b gZghkh\

Gb gbc ijm~gh¢md I|ky bkihevah\zZIlv ~ey ieZlghc ex[bl_evkdhc
ju[Zedb ihke_ ijbgylby =hkm~Zjkl\_gghc >mfhc Jhkkbckdhc N_"_|
ljZzZ\bl_evkI\_ggh]h \Zjbzglz N_”"_jZevgh]h AZdhgzZ O©OH ex[bl_e\
ju[heh\kI\_2 h~h[j_gby KhApbd N _N_ b ih”ibkzZgby Ij_ab”_glhf Jhl
N_" jZpbb Gb'gbc ijm”® azZjule_g kZazghf dzjihf dzjihf dzjzk
obsgufb \b”~Zfb ju[ smdZ JheZ\ev hdmgv ijm~h\hc <krmhgd [
i_j_IhdZ \h™ k \_jogzi@zZ\NmmNZi_kddjZzkghi_jdZ b “jm]b_ \b”u fZeuo
ihjh”~ jul[ hI\_IkI\_gguf Zj_g”Zlhjhf ijm~h\ kh[ex?Z_lky h[yaZl_e
ijh_dlz N A J N O©H ex[bl_evkdhf kihjlb\gh#®_judbehglalbhy
ij_"~ijbgbfzZl_ex gZ ihemqg_gb_ ijz\zZ ijh\_Zedlhy[neZlbhe?d\[ZIvky lhe
ijb mkeh\bb gZebqgby \hkijhba\h”*kI\Z fheh”b ju]

GZ ijhfure_gghc [Za_ ijm~h\ ijh\h”*blky aZsblZ kl_i_gb dzZg”"b’
gZmd khbkdZl_ey \ukr_c Rdheu ;bag_kzZ X 'gh]lh N_”~_jZevgh]lh Mghb



gZ |_fm OWdHhkeghtbg _kdZy hp_gdzZ \ha”_ckl\by aZ]jyagyxsbo
\hkijhba\h”~klI\h fheh”"hijihf\d§gh\uo b p_gguo ihjh” ju[ \ Jhklh\kdhc I
< qZklghklb \ dzZq_kI\_ GBB b HDJ [ueZ Zijh[bjh\ZgZ |_hjby aZzd
\ >hgkdhf =hkm”Zjkl\ggghkdhfoMgb\_jkbl_|_F_oZljhggZy jh[hlhl_
kbkl_fz dhjfe_gby ju[ ij_"mkfzZljb\ZxsZy dhjfe_gb_ ju[ \ ijb\ya
mkeh\byf [Zjhf_ljbg_kdh_ ~Z\e_gb_ \ha”moz |_fi_jZImjZ hdjm Zx
d |_fi_jzZlmj_ ih\_joghklghpm® ~ub¥_g_gb_ ki_pbZevguok\_Ild _jZlhj
gZklhlghlh b qgakbhhdghh]h \ha”_ckl\by gZ \h~gmx kj_"m \ p_ey
\ujZsb\zZz_fhc ju[u d dhjfmrd_ DhjfmrdZ dhjfh\hc klhe bf_ |
mkljhcklI\h zZ\IhfZlbg_kdb j_]Jmebjh\ZIwbnyh\\g4mh\]jijb\yad_ d khklt
hdjm Zxs_c¢ ijbjh~rghc kj_~u Lzd "_ ij_"mkfhlj_gZ | _ogheh]by il
hgbkldb ~gz dhjfh\h]h klheZ b aZdezZ”~db ke_"mxs_c ihjpbb ju[v
kh[ex~Z _Iky kzZgbilzygtbheh]bqg_kdbc j_"bf ihEMaphgghlhz gdZzq_kl\h
azdez”u\zZ_fhlh ju[v_]h dhjfz b ijb wlhf ijZzdlbg_kdb d gZ[
dhjfh\ Dhjfz g_ iz~Zxl gz ~gh ijm~"Z q_f bkdexqZ_I|ky aZdbke_g:
m\_ebgb\Z_Ilky dhebq_kl\h “hgguo iZjZablh\ fh]mafigh iZljkab\bjh'
f _klZo "hgguo aZzdezZz”~h\ dhjfh\ \ ijhgbo ijm~h\uo ohayckl\Zo < h]
_klI_kI\_ggh_ bdjhf_lzgb_ ju[ q_f ~hklb]zZ_Iky _kI_kI\_gguc ijh
gbke_gghklb fheh”b :ijh[bjh\ZgZ |_ogheh]by ihwlZig&ytdhdhjjfp_gby
hl ~_dz~ghc klz~bb ~h \hajzklzZz k_]lhe_Ildb k ijbf_g_gb_f azizl
ijbf _g_gby ih~lhiey_fuo dhjfmr_d Ba ~_kylb ebljh\uo iezklfz]
h[hjm~h\Zgguo d\Z"jZlgufb hdgZfb gZ ff b aZzdju\Z_fuo ieZk
kyqg_cdhc ijbf_gy_fhc \ az\bkbfhklb hl klZ~bb ebg_cgh]lh jzZa\l
ih~"jZsb\z_fuo fZevdh\ Zijh[bjh\Zgh b j_ameviZlu him[ebdh)\
ij_"mkfzljb\Z_1 mklzZzgh\dm \ ~gh \h~h_fZ hihjgh]lh r_klzZ gzZ \_j
dj _ie_gb_ "eyh\dklZdj_ k|l gZ dj_klI g_luj_o ie_g “~m] “ebghc [he
hdhg_qghklb dhlhjuo dj_iylky ih”lhiey_fu_ dhjfmrdb < gb gxx
aZdez”u\Z _|ky fhdjuc dhjf Z \ \ _jog_c qgZklb \ur_ \j_aguo *
azdezZ”u\Z_|ky kmohc dhjfljmdpgb¥yijdRqikfzZljb\Z_| azZsblm dhjf
fZevdh\ hl gzZiz"hd k \ha”“mozZ jw&awhgghcilkp "u hl gZiZz*"hd obs
obsguo ju[ m _c q_j_iZo jZaebqghildZ\myph\mihi\jhqg_ ljb wl
"hklb]lz_Ilky d ih_"~Zgb_ p_ggtizh fofyuthddhf g_ hkz ~Z Iky g
\h~"h_fzZ Z kmohc dhjf g_ jZaghkblky\hegzfb ih ih\_joghklb \h”~h _f
dhjfmrdb "hh[hjm~h\Zebkv Kki_pbzZevgufb 1 qg@kjaligjgtb k\q&klIhlgh
a\mdh\h]h ijb\e_q_gby fheh”b d dhjiZdfwdzfjda&Ziéhsh_fZ \ h"bg mk
] _dIZj mklZzgz\eb\Zehkv ~h dhjfhluo ahg dhjfh\Zy ahgz gz I

>bj_dlhjhf :FM ©:J<L® L_g_dh\uf : X jZajz[hlzgZ b hi
©Wdki_jbf_glZzevgzZy wdhghfbq_kdZy |_hjby ju[hjZa\hbdgekwdghdhnbe
ijhfure_ggh]h bggh\Zpbhggh]lh ju[h\h?kI\Z b :d\Z dmevIimju? >Zgg
\dexqZ_| \ k_[y jZajZ[hldb mqgzZklby \h <k #hddkdccrkghf gEmhiggh



| _ogbqg_kdh]lh I\hjg_kI\Z klm~_glh\ <MAh\ gZ [Za_ X 'gh Jhkkbck
L _omgg_kdh]lh Mgb\_jkbl_1Z Ih ijh]jzff_ jzZa\blby k_evkdh]h oha
N_~ jZpbb |[|_fZlbdhc ©Iljhfure_ggZy |_ogheh]by ih”~]Jhlh\db “b\L
dhjfh\ b k\_"_bki_q_gguo oe_[p_\ ba jZklbl_evgh]lh \ukhdh gZku
N"ey \ujZsb\Zgbyopilgjhd ju[ k ~b_Ilbqgq_kdbfb k\hckl\Zfb2 >ZggZy
"hiheg_gZ jZajz[hldzfb >hgkdh]lh =hkm”Zjkl\_ggh]l]h L_ogbqg_Kkc
hnhjfe_gzZ klzZlv_c ©G_dhlhju_ \hijhku dhjfe_gby fheh”b J[ukljh
ijhfukeh\uo \b~ h\ “hgkdbo ju[ DBkidaskkdghgghzklbl_evghc b “b\h
dhjfh\hc ijh*mdpb_c?® < Jhklh\kdhc :dzZz”_fbb K_evkdhohaglkl\_g:
J=:KOF L_g_dh\uflueX aZsbs_gZ “biehfgZy jZ[hlZ ©Dhfie_dkg2z
jZa\_~_gbx fzevdh\ km”~ZdZ b p_gguo ihjh” ju[ iZjlmdcipk&”~hqgh]h
fZl _jbzez?®

< ]h m gz [Za_[Bejlzggboijm~h\ DjZzkghkmebgkdh]h k_evk
kbezZfb dZn_"~ju ©L_ogbg_kdb_ kj_"kI\Z :d\Z dmevIimju?& >hgkd
|_ogbq_kdh]lh Mgb\_jkbl_1Z [ueb ijh\_~_gu bkint@ghygji kihdbdbuo !
\ Zd\ZjbmfZo ijhfure_ggh]lh IbiZz J_ameviZlu him[ebdh\Zgu \ Ljm”".
gZmglglogbqg_kdh]h nhjmfz ©Bggh\Zphby wdheh]by b j_k
| _ogheh]bb ©klzZlv_c? ijhba\h?kl\h ijhmdlh\ :d\Z dmevIimju k \uk
KKhckli\Ztbmlv d bg\_klbpbhgghc ijb\e_dzZl_evghklb?@
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DZn_“@ghheh]bb b nbabheh]bb “b\higuo BgklbIml [bheh]bb b hojz
ki_~u IhfhjkdZy :dZ”_fby \ Kemikd_ nEe :jpKemkkid]hheRiZLO
W ND F KB OMEXO
HI" e bkke_~h\Zgbc efikBlgkibonlZ ij _kgh\h~rghlh ju[gh]h ohayck
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J _axfP_evx gZklhys _]h bkke_"h\Zgby [ueh bamqg_gb_ 7~ _abgr
"bhdkb”"Z oehjz gz kh”_j Zgb_ fzZjd_jh\ hdbkZéhgéwgh]hblZl¢ vRKZb"
Zev” _lb”rgu_ b d_Ihgh\u_ ijhba\h?gu_ hdbkebl_evghc fh*"bnbdZphb
f 1Z[hebg_kdbo n_jf_glhb Ze&zZglZdZzfbghljZzgkn_jZau ezZdlzZI”_]b”jh
\ k_j~_qghc IdZgb jZ"m ghc 2 QFhR U&kb Q F K X VIPONEIDWKWPi h k e
ijhnbezdlbgq_kdbo "~ _abgnbpbjmxsbo >fajjgpbydpby ju[ ~bhdkb?”
oehjZ\uau\lz_| klZlbklbg_kdb kms_kI\_ggu_ baf_g_gby \ kh~"_
hdbkebl_evgh]lh klj_kkz b zZdlb\ghklb f_IZ[hebqg_kdbo n_jf_glh\
jZ"m ghc nhj_eb FZjdbjluewdbke klj_kkzZ b 2zdlb\ghklv f_IZ[he
n_jf_glh\ ju[ hkh[_ggh ZfbghljZgkn_jZa y\eyxlky gm\kl\bl_evguf|
\ha”_ckl\bx jZaebqguo nzdlhjh\ '\ |hf gbke_ b 2~ _abgn_dlZglh
bkihevah\Zggu ”~ey hp_g{ibholbiboh eid]in)ihy bkl ju[ \ Zd\Zdmevimj_
wlhf fZjd_ju hdbkebl_evgh]h klj_kkzZ \uklmizxl \ dZq_kI\_ bgl_]jZ
0ZjZdl_jbamxs_]h nmgdpbhgZevgh_ khklhygb_ 1dZghb _z baf_
IlhdkbdzZglh\

Dexqg_\u_ keh¥2Zm 'gZy nhj 2QFRUK\QFKXVBhMKKWAY o0ehjZ
N _abgn_dpby hdbkebl_evguc klj_kk [bhfZjd_ju

6XPPDUKH SXUSRVH RI WKLV VWXG\ ZDV WR HYDOXDWH
GLR[LGH RQ WKH FRQWHQW RI R[LGDWLYH VWUHVV ELRPDUN
GHULYBWRYH&DWLYH PRGLILFDWLRQ RI SURWHLQV DQG WKH
DVSDUWDWH DPLQRWUDQVIHUDVHV ODFWDWH GHK\GURJHQ
2QFRUK\QFKXVP\NLVV :DOEDXP DIWHU SURSKKONMFWOLEXVEGVD
LQFUHDVH RI OLSLG SHUR[LGDWLRQ DQG FDUERQ\O GHULYD



HQJ\PHVY DFWLYLW\ ZHUH DOVR LQFUHDVHG $QDO\VLV EDVHG
WKH XVH RI GLVLQIHFW HEWQ L MDRO GHHYKX O R SVHHR@QW RRQ® WKHLU

.H\ZRUGWDLQERZ WURXW 2QFRUK\QFKXVP\NLVV FKORUL
VWUHVYVY ELRPDUNHUV

<\_" gb< mkeh\byo bgl_gkb\gh]lh jZa\blby Zd\Zdmevimju \
yley |ky ithbkd gh\uo ij_iZjZlh\ ijbf_gy_fuo “ey hqgbkldb ]Jb”jhl_og
b kj_~u h[blZzgby \ujZsb\Z_fuo \ ju[h\h”~KkI\_ Jb”jh[bhglh\ hi
hjl]Zzgbafh\ ijhnbezdldibbbwldlhiZjZablZjguo aZ[he_\Zgbc m dme
h[t_dlh\ Z lzd _ jzZajz[hldZ j_dhf_g”~Zpbc ih bkihevah\Zgbx ~Zgg
kn_j_ ~_yl_evghklb HI wlh]h azZ\bkbl g_ Ihevdh m\_ebq_gb._
Zd\Zdmevimju gh b memqgr_gb_ _z dZqg_klI\Z

ljhnbeZdlbdz ~_ _abgnbpbjmxsbfbt W]lhglkZlbuc emqrbc kihkh
ij_"mij_"blv [he_agv \ Zd\ZdmevIimj_ JZodhg_g Bwlh mgbdZkekdkb
\_s_klI\h k fhe_dmehc khklhys_c¢c ba h~gh]lh ZIhfZ oehjZ b "\mo ZI
oehjZ h[ezftZsduf [ZdI|_jbpb~rguf \bjmpb~guf nmglbpb~rguf b Z
A _ckl\b_f \ rbjhdhf *bZiZzahg_ jG hl ~h ?]lh fhsgZy hdbkebl _e
[hevr_ bkihevam_|ky \h fgh]bo jZa\bluo kljZzgZo \ dZq_kI\_ "~ _abc
"ey h[jzZ[hldb \h~@bl Kdygh jZa\b\Zxsbcky ijh]j_kk \ | _ogheh]bb
"bhdkb”"Z oehjz ~_ezZ_ | _]h ijbf_g_gb_ [_ahiZkguf b [he__ \u]h-
Ajm]bfb ~_abn_dlzglzfb Hg hlebggh hdbkey_ | |lj_o\Ze_glgh_ "_e
pbZgb”u gbljZlu fbdhlhdiglhgg bj~rZlbjm_1| k ZffbzZzdhf WIh bf__|
agZq_gb_ \ Ihf glh "bhdkb” oehjz g_ j_Z]lbjm_I kh fgh]lbfb hj]l]Zghb:
dzd ke_"kl\b_g_&i@pRba\h”bl wdheh]bqg_kdb hiZzkguo oehjhj]Zgbq_|
ljb]Zzehf_lzgh\ dhgp_jh]_gb\jhb_ IIk]h bkihevah\Zgb_ "bhdkb”.
Kihkh[kI\m_I| j_adhfm iZ~_gbx oehjbjh\Zgguo hjl]Zgbg_kdbo \_s_klI\
h[_aazjz b\zZ_1 [Zdl_jbb ijhgbdzy \ de 1I1hZglgd QADR]jmdIm}u *]j

P_evx gZklhys ]h bkke_ "h\Zgrhyg_dbheh » _abgnbpbjmxs_]h \¢
"bhdkb”"Z oehjz gz kh”_j Zgb_ fZjd_jh\ hdbkebl_evgh]h klj_kkZ
Zev”™ _]lb”gu_ b d_Ilhgh\u_ ijhba\h”gu_ hdbkebl_evghc fh bnbdZphb
f 1Z[hebqg_kdbo n_jf _glh\ ZfbghljZgkn hZagZedd!lZIk_jb pghc 1d:

jZ"m ghc nhj @QFRUK\QFKXV.DP\ONEMVXP ihke ijhnbezZdlbqg_kdt
N abgnbpbjmxsbo f_jhijbylbc

FZI _jbZeu b f_Ih"bdZ bkke Whkdgjot gl ijh\h*"beb \ HI™_
bkke "h\Zgbc ehkhk_ \uo ju[ BgklbImlz ij_keohewyckild @ gd]h\h

lhevrz <k_ [bhobfbgq_kdb_ ZgZebau ijh\h*"beb gZ dzZn_"j_ ah
"b\hliguo BgklbImlz [bheh]bb b hojZgu hdjm Zxs_c kj_"u Ilhfhjkc
Kemikd IlhevrZz JZc"m gZy nhj_ev [ueZ jZa™_e_gZ gZ "\_ ]j
hiulgmx Hiulgmx ]jm@Q mjufabgnbpbjh\Zeb k ihfhsvx ijhnbezZdlb



dmizZzgby \ jZkl\hj_ ~bhdkb”Z oehjZz dhg_qgZy dhgp_gljZpby f
ZiebdZpbb Ijb™»u \ I_g_gbb ~g_c Dhgljhevgmx ]jmiim h[jZ[hlZel
bkihevah\zZgbc f°_ \h~u \ dhlhjhc gZoh”bezkv ju[Z \ [Zkk_cgZo
ihke_"~g_]h dmiZgby ju[m hlh[jZeb ba [Zkk_cgh\ "ey "Zevg_crbo &
ldZgv @\e”_e_gZ ba ju[ ihke_ "~ _dZiblZpbb ;mn_j baheypbB@&h”"_j°
jG =hfHlU_gZ gljbnm]bjh\Zeb fbg ijb hl fbg ;_ehd
hij_~ _eyeb f_Ih~hf ;jw~nhj~ Bgl_gkb\ghklv ijhp_kkh\ i_j_d
ebibrh\ IHE hp_gb\Zeb ih kh*_j"Zgbx fZehgh\h]lh ~“bZev”_]b"Z F
fhrbnbdzZpbx [_edh)\ HF; yehijih _ekh” _ j"ZgbkghduobZev” ]Jb"guc
ijhba\h~guwo IZ[hebqg_kdb_ baf_g_gby hij_*_eyeb ih Zdib\ghklb Z
ZkizZjlzlZtbghljZzgkn_jZau :k:L ezZzd!lzZI™_ldhjrhgggaw_ E>amevlZl|
ZgZebabjh\Zebk ihfhsihkR]iZdfbZz $7,67,&$%$ 6WDWG6RIW 3RODQG

J _ameviZlu bkke_~h\Zgbc b bdz\Wmb” lgydbbkebl_evgh]h klj_kk:
[ulv ihdzazl_e_f i_j\bggh]h f_IZ[hebg_kdh]lh hI\_1Z hjlzZgbaf
wdklj fZevgu_ nZdlhju \ Ihf gbke_b gZ ~_ckl\b_ " _abgiZaxejinxshb
j_amevlZlu gZrbo bkke_"~h\Zgbc N abgn_dpby ju[ “bhdkb~hf

m\_ebgb\Z_1 bgl_gkb\ghklv ebihi_jhdkb”Zpbb gz j \
jZ"m ghc nhj_eb LZ[e Kh”r_j Zgb_ Zev”~_]lb~guo b d_lhgh\uo ij
ldZgb hhkZgguo “bhdkb”~hf oehjZ ju[ [ueh\ur_ gZ | b

khhi\_1kI\_ggh ih kjZ\g_gbx k ju[Zfb dhgljhevghc ]jmiiu LZ[e

LZ[ebpZ<iebygb_ ~_abgn_dpbb “bhdkb” hf oehjzZz gz kh”_j Zgb_ fZ
hdbke_gby ebib”h\ fzZetgh(bYZ "tFz2e Zev”_]b~guo b d_lhgh\uo ijl
hdbkebl_evgh fh*bnbpbjh\Zgguo [_edh\IdZRgb }ZK'm*ghghxhj_eb

FZjd_ju hdbkebl_evgh]h kljl klbhgljhevglZy > _abgn_dpby
]JimiiZz ju[| "bhdkb”~hf oehjZ

F>: gfhev f] [ _edZ

ev” ]b”rgu_ ijhba\h*gu_ HF; gfhlev f] [ “edZ

D Ihgh\u_ijhba\hAgu_ HF,; gfhey f] [ etZ

baf _g_gby klZlbklbqg_kdb ~hklh\_jgu_ | f ""m ihdZazl_eyfb iheimq_gguf
limii_ ju[ h[jZ[hlZgghc “bhdkb”~hf oehjz

HAgbf ba djbl_jb_\ hp_gdb [bhobfbg_kdh]h klZImkZ “b\hlguo \
ZdIb\ghklb ZfbghljZzgkn_jZa \ gZklghklb ZeZgbgzZfbgh
ZkizZjlzlZzfbghljZzgkn_jZau g_kmsbo bgnhjfZpbx h khkdZygmb [_
"b\hlguo b nmgdpbhgzZevgh]lh khklhygby i_q_gb :fbghljZgkn_jZau
f_klh kj_~b [bhdZlZebaZlhjh\ b]jZxl dexq_\mx jhev \ h[f_g_ \_s_KkI
p_eh_ [_edh\luc m]Je_\h~guc “bjh\hc h[f_g b pbde IjbdZj[hgh\u
bkdexqbl_evgmx jhev :k:L b :e:L \ h[f_g_ hkgh\guo f_IZ[heblh\ ¢
wlbo n_jf_glh\ bkihevamxl \ dzZq_kI\_ [bhobfbg_kdh]h bg”bdZzZIh
klZImkZ b debgbqg_kdh]h bg”bdZlhjzZz klj_kkh\h]h khklhygby \ua\:



bglhdkb@Zp m jy*Z hjlZgbafh\ \ Ihf gbke_ b m ju[ KZfkhgh\Z
eZd!lzZI™ _]b”jh]_gZau E>= dZlZebabjmxl| j_Zdpbb ~_]b”jbjh\Zgby
j_Imebjmxl mjh\_gv hdbklebllZgv\gdH evghlh ihl_gpkA&Zgder_ |db
nzZdlhjz de_ Jlhggif_hklZaz F_pe_j Bahn_jf_glu E>= hk
\aZbfhij_\jZs_gby ezdlzZlZz b ibjm\ZIZ mqgZkl\my eb[h \ az\_j
h[jZah\Zgb_f ezdlzlZ eb[h \ hdbke_gbb ezdlzlz \ ibjm\zZl dhlF
ljbdZj[hgh\uo dbkehl beb \glexdhglvh]l]kbgl_azZ J]Jexdhau < gZ
bkke_ "~h\Zgbyo ~ _abgn_dpby ju[ “bhdkb”~hf oehjzZ \ualZeZ kn
ZdIb\ghklb :e:L gz ] 'k:L gZz | b E>= gZ
kjZ\g_gbb k dhgljhevghc ]Jjmiihc Jbk

Jbkmgh&iebygb_ " abgn_dpbb “"bhdkb”~hf oehjZ gZ baf_g_gby Zd
re:L b ZkiZjlzIZfbghljZgkn_jZau :k:L ezZdlzZI~_]b”jh]_gZau \ Kk
jZ"m ghc nhj_eb
baf_g_gby klZlbklbg_kdb ~hklh\_jgu_ j f_""m ihdZaZl_eyflhc ibemqg_gc
hiulghc ]JjmiiZo jul

Ih\ur_gguc mjh\_gv Zdlb\ghklb k_j» gguo :e:L :k:L b E>= k\
ih\ur_gguo |_fiZo [_edh\h]h h[f_gZ \ furpZo nhj_eb Mjh\_gv Zd
'k:L bkihevamxl dzZd bg”~bdzZlhj ijbkmlkl\by dk_gh[bhlbdh\ \ |
dhfi_gkZlhjguo f_oZgbafh\ bo bglhdkbdZpbb 7~ey hp_gdb kl_i_g
kj_~u jZagh]h jh*Z Ihdkbqg_kdbfb \_s_klI\Zfb KzZfkhgh\Zz

LZdbf h[jZahf N _abgn_dpby ju[ “bhdkb”~hf oehjzZ\uau\Z_
kms_kI\_ggh_ih\ur_gb_ kh”_j ZgbpkéB]jdemph]hd klj_kkzZ b ZdlIb\
f 1Z[hebqg_kdbo n_jf _glh\ \ k_j*» qghcldZgb jZ"m 'ghc nhj_eb FZj
klj_kkz b zZdlb\ghklv f_IZ[hebg_kdbo n_jf_glh\ ju[ hkh[_ggh Zfbg
gm\kl\bl_evgufb bg~bdzZlhjzfb d \ha”_cklAdkhjhpdaebqglddoghke_ b



N _abgn_dlzglh\ b fh]lml [ulv bkihevah\Zggu *¢lyhdipfbgdikdhblab
khklhygby ju[ \ Zd\ZdmevIimj_ Ijb wlhf fZjd_ju hdbkebl_evgh]h
dZzq_kI\_ bgl_]jZevgh]h ihdZaZl_ey oZjzZdl_jbamxyg]lh nichgdpbhgz
baf_g_gbc ijb ~_ckl\bb Ihdkbdzglh\ J_ameviZlu gZrbo bkke_~
1jZdlbqg_kdh _ agZq_gb_ b ij_"klz\eyxl bgl_j_Kk Ney
ijhnbezZzdlbq_kdbo” _abgn_dpbhgguo ijh]jZzff ;he__ Ihl]h ZgZeba g:
bgrbdzlhjh\ fHulv bkihevah\zZg ijb h[hkgh\Zgbb ijbf_g_gby *_a
jZajZ[hld_ | _ogbq_kdbo j_]Jezf_glh\ b bo ijbf_g_gbb

7KLV VWXG\ ZDV VXSSRUWHG E\ JUDQW RI WKH 3RPHUDQL

Ebl_jZImjz

F_pe_j > ;bhobfby < | F Fby
JZodhg_g J <_gg_jklj_f I Jbglzfydb | DZgg_e J b G
ju[gh]h ohayckl\Z A>HJH<:Y JU;: IjhnbeZdlbdZ "bZ]ghklbdD b

1\N\SDLQR +HOVLQNL
KZfkhgh\Z F < :elzgBgizZjlz1ZfbghljZgkn_jZau dzd bg"

nbhheh]bq_kdh]h khklhygby ju[ >bkk gZ khbk gzmgq kI _i dzg
[bhobfby Fhkd\Z
1JZHQ\D 1 1FXEH (- 3DUVRQV - 5HFHQW DC

GLVLQIHFWLRQ VXFFHVVHV DQG FKDOOHQJHV 5HY (QYLURQ
<X & + +XDQJ 7 & &KXQJ & & +XDQJ + + &KHQ +

KLJKO\ SXULILHG HOHFWURO\]HG FKORULQH GLR[LGH RU WL
GRL



M>D

HDBKEBL?EVGUC KLJ?KK < @:;?JGHC LD:GB J:>M@GHC NHJ~

21&25+<1&+®&.,66%$/%%$80 BFFMGBABJH<:GGHC <:DPBGHC

IJHLB<$(52021%$633 <EBYGB?=BIHL?JFBB
LdZq_gdHF =jm~g_\kdzZy C

DZn_"jZ ahheh]bb b nbabheh]bb "b\hlguo BgkZliglmhdprheaxbbch

kj_~u Ihfhjkdzy :dz”_fby \ Kemikd_ nke :jpKenmkidd]hheR¥LO
WNDFKBQMBXO

HI" e bkke_"h\Zgbc ehkhk_\uo ju[ BgklbImlz ij_kgh\h~gh]h ju[g

KlZzgbkez\Z KZzdh\bgz Jrm@didh\h [|hidRDANDIU X G QA IHYNENRES O

+<327+(50,% ,03$&721 2;,'$7,9( 675(66 ,1 7+( *,//6 2) 5$,1%2:
75287218&25+<1&+86 0<.;$86$80 ,0081,=(' %< 9$&&,1(
$*$,167(52021$633
7NDFKHQ@NRUXGQLHZVND

J axfHp _gdZ ihke_~kl\bc ]bihl_jfbb gZ kh” _j Zgb_ fZjd_jh\ |
klj _kkz kh~_j Zgb_ fZehgh\h]h ~bZev” ]1b~Z Zev”™_]b”guo b d.
hdbkebl _evgh fh” bnbpbjh\Zgguo [_edh)\ \' “Z[_jghc IdZgb |
2QFRUK\QFKXD/OEDNORAfW gbabjh\Zgghc \Zdpbghc ijhlb\ nmjmgdme_
"Zggh]lh bkkey BfffagdbaZpbyZguf HURPRQDV \zadapbhghk m\_ebq_gb_
kh~ _j"Zgby fZjd_jzZi_j _dbkgh]lh hdbkezZgdp\gbhibt\*mdiu b kgb _g
kh~ j"Zgby Zev” ]b”guo b d_lhgh\uo ijhbal\h”"guo hdbkebN evghc
“Z[_jghc ldZgb nhj_=bihl_jfby m\ _ebqgbeZz KE{d [jEYDb
hdbkebl_evghcfh"bnbdZphf [jghchhkdZgb \Zdpbgbjh\Zgguo ju[ ih kjz
\Zdpbgbjh\Zgghc ]Jjmiihc ju[ dhlhju_ kh” _j"Zebkv ijb hilbfZevghc I

Dexqg_\u_ kdZ¥4m gZy nh2 QfRUK\QFKX\VHUREBRQ D\WV\IPBgZpby
i_ j_hoez ~ gb_ hdbkebl_evguc klj _kk “Z[_jgZy lIdZgv

6XPPDUNVSLWH WKH LPSRUWDQFH DQG VXFFHVV RI YDFI
PHFKDQLVPV RI R[LGDWLYH VWUHVV DQG DQW ZRREND R G ¥HH
WKLV VWXG\ ZDV DVVHVVPHQW RI WKH HIIHFWV Rl K\SRWKHUTF
LH PDORQGLDOGHK\GH FRQWHQW DOGHK\GLF DQG NHWRQ
LQ WKH JLOOV RI UDLQXRR\WLWRX W OEDPHPU KNRFKLQDWHG DJDI
LPPXQL]DWLRBURPBQWY YDFFLQH FDXVHG DQ LQFUHDVH RI \
DQG GHFUHDVH Rl DOGHK\GLF DQG NHWRQLF GHULYDWLYHV
LQFUHWKHVSURWHLQ GDPDJH ELRPDUNHUV LQ WKH JLOOV
YDFFLQDWHG JURXS DW RS® LPDO WHPSHUDWXUH

.H\ ZRUGWDLQERZ WURXW 2QFRUK\QFKXVP\NLVV $+
K\SRWKHUPLD R[LGDWLYH VWUHVV JLOOV



<\_" gkxujZsb\zgb_ ju[u \ kh\j_f gguo ijhfure_gguo mkeh\byo
\ha”_ckl\b_f jZzaghh[jZaguo klj_kkh\uo nzZdlhjh\ 1Zdbo dZd j_adb_
\h~"u nbabg_kdb_ ~ _nbpbl dbkehjh*Z gzZdhie_gb_ \ \h~_ Zffbzd
\ukhdb_ mjh\gdgblgjlkdh]h aZzZ]jyag_gby km[e_I|Zevgu_ “hau Iy _

Ihdkbg_kdbo \_s_kI\ obfbg_kdb_ bkihevah\Zgb_ dhjfh\ gbadh]

qzZklzy kf_gzZ jzZpbhgz dhjfh\u_ ljZz\fu mrb[u [jz\fZlbq_kdb_

o_g”tebglhf i_j \hackhldg_pgmi ihkz~db b ~“jm]b_ ju[h\h”*gu_ hi_jZ
=mk_\Z

< Zd\Zdmevimj_ dzZd b \ ex[hc “~jm]hc [bhbg”mkljbb g_|
k\yaZggu_ k aZ[he_\Zgbyfb jZza\h”"bfuo "b\hlguo Bgn_dpbhggu_ [h
ijbjh~_ \hagbdzxlihgztbdk kdb_ kemqgzb fh]lml \ua\Zlv \ukhdmx
mkeh\byo ju[gh]h ohayckl\Z ihwlhfm ”“ey mki_rgh]h jZa\blby
wnn_dlb\gu_ kj_"kI\Z bo ijhnbezZdlbdb b e_q_gby K wlhc p_evx [
ju[ (OOLV < gZklhy®jh\Ac fu[h\h”~ghc ijZdlbd_ rbjhdh bkihe
[Zd]_jbgu ijhlb\ 1Zdbo aZ[he_ \Zgbc ehkhk_\uo dZd $HmHymRdFPRQD 4
VDOPRQbFRIBDRPRIOMBWR SKE®OIygb_  hl*_evguo Zglb]_gh\ b \z
nbabheh]bg_kdh_ khklhygb_ ju[ ZhkZd \u&u\pbihbjdpg bfb bffmghbl.
hklzxlky ~h dhgpZ g_ bamg_ggufb Z aZqzZklmx b g_ba\_klgufb
[hevrbgkl\_ kemqzZ_\ oZjzdl_jbamxl| j_Zdpbx bffmgghc kbkl_fu gZ
\Zdpbgu b mjh\_gv \uau\Z_fhc _x aZsblu GgZfr dalewZ gueyglky
bamg_gb_ [bhobfbg_kdbo j_Zdpbc ju[ ijb \ZdpbgZpbb gZ nhg_
k\yvaZgguo k bkdmkklI\_gguf \ujZsbhwobfnt jp[levx ~Zggh]h bkke_ 7
[ueZz hp_gdzZ \ebygby jZaebqghc |_fi_jZlmjugz kh”_j zgbh fzZjd
klj_kkz kh~_j zZgb_ fZehgh\h]lh “~bZev”_]b"Z Zev”_]b”guo b d
hdbkebl _evgh fh*bnbpbjh\Zgguo [_edh)\ \ “Z[_jghc 1dZgb |
2QFRUK\QFKX ODWEDNWR/ M bgbjh\Zgghc ijhlb\ nmjmgdme_aZ

FZl_jbZeu b f_Ih*"bdzZ bkke Wh¥dgjf gl ijh\h*beb \ HI"_
bkke_"h\zZgbc ehkhk_\uo ju[ BgklbImlzZz ij_kgh\h”~gh]lh ju[gh]h
lhevrz <k_ [bhobfbq_kdb_ ZgZebau ijh\h~"beb gZ dzZn_"j_ ah!
"b\hliguo BgklbImlz [bheh]bb b hojZgu hdjm Zxs_c kjjkhl _lI&Zfhjkc
Kemikd IhevrZz JZ"m gZy nhj_ev [ueZ jZa™_e _gZ gZ "\_ ]jn
\Zdpbgbjh\Zggmx Ju[m bffmgbabjh\Zeb \Zdpbghc ijhlb\ nmjmgc
bgzdlb\bjh\Zgguo rIEffIMDOPRQ@LEFLGHDGURILOYp_gljZpbb [
dhehgb_m{xz®0 _“bgbp DH? Bff_jkbhgguc jZkl\hj kh”*_j Ze ebl
e \h~u 1Ih]jm  _gb_ ju[u \ wlhl jZkI\hj “ebehkv hl ~h K_dm
ijhba\_~_gh ih\lhjgmx bffmgbazZpbx wlhc ~_ \Zdpbghc Ihke_ g_
dhgljhevghc ]jaii gBeb gZ [Zdb_ ]jmiiu DhgljhevgzZy ]jmiiz |_

R& DhgljhevgzZy ]jmiiz | _fi_jZ&am]bibh jfby <Zdpbgbjh\Zg
limiiz 1 _fi_jZImjz \h%u <Zdpbgbjh\Zggzy 1jmiiz |_fi i&Imjz \



Jbihl_jfby <]bfgl_jfbq_kdhc wdkihaZxizb @Z[_jgzZy ldZgv [ueZ \u

ihke ~ _dZiblZpbb ju[ ;mn_j baheypbb IdZgb kh&Q Zj& fF |
=hfh]_gZlu p_gljbnm]bjh\Zeb fbg ijb hl fbg ;_ehd \ ijh
f _ Ih~hf ;jwAnhjn bBghkdk ijhp_kkh\ i _j dbkgh]h hdbke gby eb
hp_gb\Zeb ih kh~ j"Zgbx fZehgh\h]lh ~adbtgqlb™Zijhtm@lu
Hdbkebl _evgmx fhrbnbdZpbx [ _edh)\ HF; hij_ " eyeb ih
d lhgh\uobZev”~ _]b~guoijhba\h”~guo lhemqg_ggu_ eblmidvhsluzgZe
iZzd_1Zijh]jzffu67%$7,67,&% 6WDW6RIW 3RODQG

J ameviZlu bkke_"h\Zgbc b boDE[kmhdZgdZeb |j ameviZliu d
bkke_ ~h\Zgbc bffmgbaZpb®%HUYR[PR@wbghc kms_kI\_ggh m\_eb¢
bgl_gkb\ghklv ITHEk h~gh\j_f gguf* kigBgbgb ijftkiha\h*guo hdbkebl_e
fhrbnbdzZpbb [_edh\ \ "Z[_jghc IdZgb nhj_eb Jbk

Jbkmgh&iebygb_ ]bihl_jfbbgzZ kh”_j Zgb_ fzZjd_jzZi_j_dbkgh]lh hdblk
L;DzZdIb\gu_ ijhAmdlu \ "Z[_jghc ldZgb jZ"m ghc nhj_eb bffmgbal
SHURPRBdMWghc

baf_g _gby klZlbklbg_kdb “~hklh\_jgu_ | f ""m ihdZaZzZl_eyfb 1ihemqg_gg
\Zdpbgbjh\Zgghc ]jmiiZo ju[ ijb |_fi_jZ&mj_ \h~*u

baf g _gby klZlbklbqg_kdb ~hklh\_jgu_ |j f ""m ihdZAaZdpéyfbjhlihgogtogc ggu
limii_ ju[ ijb I _fi_jZImj_ \h~uR& b

Kh” j°Zgb_ 24db\guo ijh"mdflhj\d_jZz IHE \ “"Z[_jghc IdZq
\Zdpbgbjh\Zgguo ju[ [ueh kms_kI\_ggh \ur_\ jZazZ | ih kj
dhgljhevghc ]jmiiu Jbk | KfgbjZIlghju ~K& \uaulZ | kgb  _gb_
kh”n jZgby 4db\guo ijh*mdlh\ \ "Z[ _jghc IdZgb \Zdpbgbjh\Zgguo
j ih kjzZ\g_gbx k \Zdpbgbjh\Zgghc ]jmiihc ju[ dhlhjZy k
hilbfZevghc |_fi_jZIm& Jbk



AZsblguf whmf _dlbihl_jfbb y\ey Iky ihgb " _gb_ nmgdpbc b
ijhp_kkh\ ijb\h”*ysbo d ih\ur_gbx mklhcqgb\hklb hj]J]ZgbafzZz d \h
g_[ezZ]lhijbylguo nzdlhjh\ b ij_"~_ \k_]h IdZg_\hc ]Jbihdkbb h[u:
jZaebgguf \b"Zf iZlheh]bb 2RERVKOZd Ba\_klgh ih” ~ _ckl\b_f ¢
| _fi_jZlmju b gZ gZqZevguo wlZiZo ]bihl_jfbb Zdlb\bjm_Iky ~_vy
ith\urzxlky wg_jlhazljZlu qlh klibfmebjm_1 ]JeZ\guc ihklZ\etyxsbc

A"uoZgb_ :exobg :dIb\Zpby "~uoZidbldmwee bdgjh\gzh\l ih "uozZl_e\
p_ibthl km[kljZlh\ “uozZgby d dbkehjh"m qlh g_ba[_"gh \e_q_lI
ijh"mdpbb Zdlb\guo nhjf dbkehjh”~Z :ND KdmeZqg_\ &DGHQLCL

MklZgh\le _gh qglh ihc A~ ckl\b_f :ND hdbkeyxikyg\ iebitmXxu hq_
Zfbghdbkehlgu_ hklzldb [_edh\ ijb\h”ysb_ d bo hdbkebl_evghc

>m[bgbgZ b Rm]Ze_c Hdbke _gb_ [_edh\ y\ey Iky [he_
hdbkebl _evguo ih\j_"~ _gbc ih kjzZ\g_gbx k hdbke_gb_K\2gbb”"h\
dZj[hgbevguo ijhba\h*guo ijhbkoh”bl J[uklj__ b hgb yleyxlky [
5LFKDUGV b *7j Hdbkebl_evgZzZyzfih™bg bz pbggp oe bly*bdzZIh
ihjz" _gby IdZg_c ijb k\h[h”"ghjZ*"bdZevghc iZlheh]bb >m[bgbgZ
Bgl &kghklv hdbkebl _evghc fh~ bnbdZpbb [_edh\ ijb ]bihl_jfbb ih
ke _"~h\zZl _evgh g_ mklzZzgh\le_gZ jhev wlbo ijhp_kkh\ \ jZa\blbb ]b
Kms_kl\mxl _“bgbqgu_ ~"Zggu_ k\b” | _evkl\mxsb_ h[ ZdIb\Zpbb

OZe™mg DzZzd ihdZaZeb j_ameviZlu gZrbo bkke_"h\Zgbc ]b
m\_ebqg_gb_ kh”~_j Zgby Zev” _]b”guo b d_lhgh\uo ijhba\h*guo HF
dhgljhevghc]jmii_ ju[ gZ j b j khhi\_TkI\ _ggh
| fi_jZImju ~H& \uaulZ m\_ebqg_gb_ kh” _j Zgby Zev” ]b”guo b
ijhbal\h~guo HF; \ “Z[_jghc IdZgb \Zdpbgbjh\Zgguo ju[ gZ ]
j ih kjzZ\g_gbx k \Zdpbgbjh\Zgghc ]jmiihc ju[ dhlhjZy k

hilbfZevghc |_fi_jZIm& Jbk

LZdbf[jZahf bffmgbazZpbglBiHURPRRBRDpghwcaulZ | m\ _ebqg_gb_
kh~ j"Zgby fZjd_jzibEIb\guo ijh"mdlh\ b kgb  _gb_ kh” _j Zgby Ze
d _lhgh\uo ijhba\h”guo hdbkebl_evghc fhtbrdfd¥phd IdzZgh\nhj_eb
=bihl_jfby m\_ebgdh\Z jIl Zz§bjd jh\ hdbkebl_evghcfh*bnbdApbb [_
“Z[_jghc IdZgb \Zdpbgbjh\Zgguo ju[ ih kjZ\g_gbx k \Zdpbgbjh\Z
dhlhju_ kh”~_j"Zebkv ijb hilbfZevghc | _fi_jZImj_



Jbkmgh&ebygb_ ]bihl_jfbb gZ kh”_j Zgb_ Zev”_]btgadi’bgdolhgh\
hdbkebl _evgh fhrbnbpbjh\Zgguo [_edh\ HF; \ "Z[_jghc IdZgb j:
bffmgbabjh\ZgghkHID®R B RAWPWVghc

baf g _gby klZIbklbg_kdb ~hklh\_jgu_ | f ""m ihdZaZl _eyfb ihemqg_ggu
jul ijb 1_fi_jzZImj_ \MHru R&

baf g gby klZlbklbg_kdb ~hklh\_jgu_ | f "m ihdZazl_eyfb ihemqg_gg
limii_ ju[ ijb I _fi_jZImj_ \h~uR& b

L fi_jZImjzZz hdjm Zxs_c¢ kj_~u \ha”_ckl\m_| g_ Ilhevdh gZ
\ha[m~bl_e_c [he_&aghfon Bbaf_gyy I_fi_jZImjm \ gm ghf gzZijz\e_
fhrbnbpbjh\Zlv nbabqg_kdh_ khklhygb_ bffrmoyfbalyiz\yZ dgd plop Zu[ evgh
AN ckl\b_ \ZdpbgZpbb IThemqg_ggu_ \ jZ[hl_ ~Zggu_ ij_"klzZz\eyxl b
f_ozgbafh\ oheh”h\h]h ih\j_"~_gby b nhjfbjh\Z gthbkyihdkinfliblg leXidygh
j_Zdpbc ijb kgb _gbb I_fi_jZlmju kj_"~u h[blzZzgby bffmgbab
| _jki_dlb\guf hklZ_Iky bkihevah\Zgb_ jy*Z bamqg_gguo fZjd_jh\ h
"ey hp_gdb khklhygby hjlJ]ZgbafZz ijb jZaebgguo mjh\gyo ]Jbihl_j
J amevlZlu jZ[hlu mdzZau\zZxl gzZ \Z gh_ \ebygb_ | _fi_jZImju \ |
jZ"bdZevighhp_kkh\ \ "Z[ _jghc IdZgb bffmgbabjh\Zgguo ju|

7KLV VWXG\ ZDV VXSSRUWHG E\ JUDQW RI WKH 3RPHUDQL

Ebl _jZImjz
exobg X K >uoZgb_ b djh\hh[jZs_gb_ \ | _jfbgZevguo Kkl
]bihl_jfbb Nbabhe "mjg b K +d gh\z zK
=mk_\Z G < Bffmgguc Hah\[t]l dih\ Zd\ZdmevIimju gZ \Zdpk
ijhlb\ [Zdl_jbZevguo aZ[he_\Zgbc >bkk gZ khbk mq klxi dZg
bolbheh]by Fhkd\z



>m[bgbgzZ ? ? Rm]Hebkebl<evgZy fh bnbdZpby [_edh)\
kh\j [bhke L <uizxzK

Dhg_ \ G < GhjfZevgZy fbdjhnehjz jul b __ jhev \
[Zzd]l_jbZevguo aZ[he_\Zgbc \ualZgguo klj_kkhf GZmqgu_ |_ljz~

KdmeZqg_\ < bhdbflog_kdbo f_oZgbafZo w\hexpbb b jheb
;bhobfbiy L <ui zK

OZemg M[zZ" :\Z"o ;bhobfbq_kdb_ baf_g_gby \ djh\b
ithke_"mxs_f kzZfhkh]j_\Zgbb gZ nhg_ \\_"*_gby ~"ZeZjlbgzZ d:\lhj_n
FZoZqdZezZ* Kk

&DGHQDV ( 'DYLHV .-$ OLWRFKRQGULDO IUHH UDC
DQG DJLQJ )UHH 5DG %LRO OHG
'DYLHV . -$ 3URWHLQ GDPDJH DQG GHJUDGDWLRQ E

(OOLV $ ( )LVK YDFFLQDWLRQ 1HZ <RUN $FDGHPLF :

2RERVKL + ,ED\DVKL 6 7DNDQR . 6DGRVKLPD 6
)XMLVKLPD 0 +\SRWKHUPLQGDQHLE IHWNO XV RKHDPULMR DFLGV DQ
WKH KLSSRFDPSXV RI DJHG UDWV %UDLQ 5HVHDUFK

5LFKDUGYV '0 & 'HDQ 57 -HVVXS : OHPEUDQH SUF
IUHH UDGLFDO PHGLDWHG F\WRO\VLV %LRFKLP %LRSK\V $F



M>D
JU;HOHAYCKL<?GGH? HK<H?GB? <GH<V H;J:AH<:GGUO <H>H,F
A?FEYO K?EVOHAG:AG:Q?GBY
Nbljmjdh\ K :
N=;GM <k_jhkkbckdib&klkeZmpbyghl evkdbc bgklblml bjjb]Zpbhglgh]h ju[h)
P D L DVH YQ ERRX

J_axf_< klzlv_ jzkkfzZljb\zZxlky \hijhku jZpbhgZevgh]h bk
_klI_kI\_gguo dhjfh\uo j_kmjkh\ ijb ju[hohaycklI\_gghf hk\h_gbb
\h~*hzfh\

Dexq_\u_ keh\Wmp_glu fzZdjhnblu nblhiezZz@dlhldg ahhgehk
juf[u ijh"mdpby

6XPPDUKHUWLFOH GLVFXVVHV PDQDJHPHQW RI QDWXU!]
GHYHORSPHQW RI WKH QHZO\ IRUPHG UHVHUYRLUV

<\_"_gb_

GZ jzkkfhlj_gb_ =hkm~ZjkI\_gghc “mfu ihklmibe aZdhghijh_dl
m _klhg_gb_ gZdZazZgby azZ gZjmragbhghedl eewgHE ih g_p_e.
bkihevah\Zgbx a_f_ev k_evohagZagZq_gby >hdmf_gl ij_"mk
fbgbfZevghc kmffu \aukdzZgby \ g_kdhevdh jZa jZkqg_l rljZnh\
ijhba\h~blv ba jzkq_1Z dz”~Zkljh\hc klhbfhklb a_fdexghlhewopuzkld
kemqgZyo batylb_ a_feb m kh[klI\_ggbdZ Gh\uc AZdhg klzZg_I| kIbf
kh[kI\_ggbdh\ \ wnn_dIlb\ghf bkihevah\Zgbb k_evkdhohayckl\_gg
ihke_~g__ \j_fy hkh[mx ZdImzZevghklv ijbh[j_IZ_1 \hijhk ih jt
hk\h_gbx \gh\v h[jZah\Zgguo \h*"hzfh\ gZ a_feyo k_evohagZagZq_g

Ju[h\h~gihheh]bq_kdh_ h[hkgh\Zgb_ ~Ze__ J;H y\ey_Ilky h
Ahdmf_glhf ijb ju[hohayckl\_gghf hk\h_gbb \h”h_fh\ jZaebqguo
\h~"hzfu dhfie_dkgh]lh gZagZh ddblgju€h®&ghkblky \h”~hzf h[jZah\Z\
j_amevlzl_ ~h[uqgb]jiz\bghydte kf_kb gz e_\hf [_j_Im j Hdb \ f h
Hazjkdh]lh jZzchgZz Fhkdh\kdhc h[eZklb

Hkgh\gZy p_ev jZajZ[hldb [bheh]bq_kdh]h™ hé¢bkghhidgbZevgu_
imlb bzZWv khhiI\_lkl\mxsb_ j_dhf_g”~Zpbb ih fgh]lhieZzgh\hfm bkihev
"hdzZaZlv [bheh]bg_kdmx b ohayckl\_ggmx g_h[oh”~bfhklv ijh\_"_g¢
f _jhijbylbc b h[_ki_qblv jZpbhgZevgmx wdkiemzZlZpbx _]h dh
ijbe_]Zxsbo | _jjblhjbca [gZjmr_gby klZ[bevgh]h nmgdpbhc
knhjfbjh\zZ\r_cky wdhkbkl_fu \ p_ehf

lehsZ”v \h~gh]h a_jdZeZ \h~*hzfz \ wlhf \_]_IZpbhgghf k_ahg_

1Z b mf_gvrbezZzkv d dhgpm hk_gb ~h ]Z ijb mkeh\bb ihegh]h

iehszZ~v IEhky | 12 GZb[hevrZy ]émi[ibgkj ~g_c; _j flh\Zy ebgby



fZeh baj_azgzZz \ gzZklhysbc fhf_gl h[t_ozZlv \h~hzf ih i_jbf_Ijm \ha
ihlh~m b gZ fZrbg_ k \ukhdbf debj_gkhf h~gzZdh ]ZjzZglbjh\Zg
fzrbg_jb ex[hc ih]h”_ ih ~hjh]_ k I\_j~ruf ihdjulb_f >ebgZ \h~h_fz
f ijb kj_"g_c rbjbg_ f Kl_i_gv azjzklzgby \ul

jZklbl_evghklvx khklz\ey | \ kj_~"g_f < hkghenhfmylaz \h~u |
g_kdhevdh dmjlblgp\ ggny\db ] _jy <klj_qgzZxlky _"~bgbggu_ dmjll
Khklhygb_ g_j_klh\uo iehsz”~_c¢ ih ijz\hfm J[_j_]Im m~h\e_I\hj
g_kdhevdh yf dhlhju_ fhlml kem blv \ dZq_kI\_ abfh\Zevguo

<h~hzf azZihegy_Ilky b ih?iblu\Z_|ky azZ kqzly]jngglZ\wbo hikhz"dIz\
H[tzf \h~ghc fZkku \h~hzfzZ \_kghc khklZ\rekyegvx hudk el luk
<hafh gz hjlZzgbazZpby ih?ibldb ih kms_kl\mxsbf f_ebhjzZlb\guf k_1ly

< l_qgq_gb_ \_]_1Zpbhgghlh i_jbh~z ] [uezZ hlhpgihlb h[jz
\h~u ba bkke_"m_fh]l]h \h~*hzfZ gZ ]b”jhobfbq_kdbc ZgZeba b
j_amevlZlu kf [|ZJe

LZ[ebpZ=b~jhobfbgq_kdb_ ihdZaZl _eb \h~u ba bkke ~m_fh]h \h"hz
i _jbhn ]

< IhdZazZl_eb [jh[u \h*ma | HKL
bkke_~m_fh]lh
\h"hzfz
Dbkehjh” f] e
i+ £
S ehqghklwdf] e +
@ _ kldhklvwdY]e
DZevpbc KZ f] e
FZ]J]gbcJF f] e Ah
:ffhgbcguc Zah! f] e ~h
Gbljblu f] e “h
Gbljzla f] e g_ h[gZjm [gu “h
Oehjb”MuOfK e +
NhknZzZI3i2 f] e “h
| jfZglZgZlgZy +
hdbkey fhklv ef]
@ e _ah h[s__ f] e N h
KmevnzZdu f] e +

J_ameviZlu ]b”jhobfbg_kdh]h ZgZebaZ ihdZaZeb qlh ih hkgt
bkke_"m_fh]lh \h~hzfz khhlI\_Ikl\m_I| ghjfzZlb\guf agzZq_gbyf d.
ju[hohaycklI\_ggh]h bkihevah\Zgby

FZl_jbZe b f_Ih”u bkke_"~h\Zgby

ljb ijh\_~_gbb jzZ[h!l ijbf_gyeijkgyhfs \ ]b~jheh]lbb ]b”jhob
]b~rjh[bheh]bb bolbheh]lbb b ju[h\h~KkI\_ f_Ih”~u bkke_"~h\Zgbc GZ |
bgnhjfzpbb ijh\h*bebkv kiehrgu_ b \u[hjhqgu_ klZIbklbg_kdb_



ieZzgh\uf hlg_Ilguf b ghjfZlb\guf "hdmf_glZzf

Hi[hj ijh[ IhdeZgdlhgZz hkms_kl\eyeb k ihfhsvx [ZIhf_IjZ
ahhiezZzgdlhgZ dhebq_klI\_gghc ieZgdlhgghc k_Ilvx Wirl_cgZ k dZij
Abzf_ljhf \oh”gh]lh hI\_jklby kf ;_glhkgu_ ijh[u hl[bjZeb ~ghqg_
; _j~b \ fhrbnbdZpbb <Z\bedbgElhikhAfuwlhgZ ahhiezZgdlhgZz [
fzdjhnblh\ hil[bjZzeb b h[jZ[Zlu\lZeb ih klzg~Zjlguf f_Ih~bdzf I
N_~hjh\ F_Ih~bdZz F_Ih*bq_kdb_ j_dhf_g~Zpbb«

Bkihevah\Zebkv hijhkgu_ kK\_ N gby ju[zZdlh\e & f bklghogZy
"hdmf_glZpby ih aZju[e_gbx b \ueh\m Z IZd _ mgblu\Zebkv meh\L
p_evx jZkq_1Z j_Zevghc ju[hijh*mdIb\ghklb \h~h_fzZ JzZkq_I ijh”"moc
dhgkmf_glh\ i_j\uo mjh\g_c ijh\h~beb k ihfhsvx Uhk_ gmwzhenbgibx gl
julhijh~mdpbx jZkkgblu\Zeb k mqg_Ihf dhjfhl\uo dhwnnbpb_glh\ |
\ha\jZlZ b bkihevah\zZgby ju[zZfb g_ [he__ _klI_kI\_gghc dhjfh\hc

<hijhk h \_ebgbg_ _kl_kI\_gghc ju[hijh~mdIb\ghklb \h~h_fz
| d g_h[ohMgblu\zZlv \_kv dhfie_dk "bag_gguo y\le gbc b by
hkh[_gghklb \hAh_fZ o0zjzdl_j "hgguo hleh  _gbc | _jfbg_kdbc j_"b
\ ] _I1Zpbhggh]h i_jbh”~zZ iheh _gb_ \hA"h_fZ \ hdjm Zxs_f eZg”rZn
[ j_]1h\hc ahgu Z MNid_ i Yykgbke _ggu_ nZdlhju \ dhfie_dk_

Hp_gdZ [bheh]bq_kdhc ijh*mdlb\ghklb \h~h_fZ

<Z'g_crbf ihdzazl_e_f hljz Zxsbf ju[hohayckl\_ggh_ agZq_gt
yley |ky dhebq_kI\_ggZy b dzZq_kI\_ggZy oZzZjzdl_jbklbdb dhjfh\
j_kmjku bdlbfie_dkz \ \h~h_f_ ij_"klZ\e_gu nblhiezZgdlhghf a
ahh[_glhkhf \ukr_c \h~ghc jzZklbl_evghklvx " _Iljblhf b ju[Zfb ?ke¢
fzdjhnblzfb ahh[_glhkhf 2 _Iljblhf beb ju[zZfb iblZxlky hij_~_e_g
ahhiezZzgdlhg kem beéyibsheh™b \k_o \b~h\ ju]

[jb \u[hj_ iml_c jZpbhgZevgh]h \_~ _gby ju[gh]h ohaycklI\Z g.
hp_gblv \_ebgbgm i_j\bgghc ijh*mdpbb ijh"mdpby fZdjhnblh\
ijh~mdpbx ahhiezZzgdlhgZz b ahh[_glhkz ljb hibkZgbb \h~ghc
nbhiezZzgdlhgz ahhiezgdlhgz b ahh[_glhkz ijb\h”~blky dZqg_k
dhebqg_kI\_ggu_ ozjzdl_jbklbdb 2z 1zd _ jZzkq_Il h[s_c [bhfzZkku hi
\ ] 1Zpbhgguc i_jbh~ hij_~ e _gb_ ihl_gpbZevghc jul[hijh*mdIEk

K_j\_lgbd
Il _j\bgguf bklhggbdhf wg_jlJbb \ \h~ghf [bh]_hp_gha_ dzd
wdheh]bg_kdbo kbkl_f kem bl kheg _qguc k\_| [ez]h~Zjy d

nblhiezgdlhg b \ukrb_ \hAgu_ jZkl_gby fzdjhnblu kbgl_ab]
\_s_kI\h Hq_\brgh qlh\KbtfRklsZ kl\mxsbo \ \hAh_f_ “b\hlguo ih
aZ\bkbl hl [bheh]bg_kdhc ijh mdib\ghklb jZkl_gbc b nblhieZgdlhgz

Lzdbf h[jzahf jzZkkfzZljb\Zy hij_~_ezgguc [bhp_gha b \ ~Zggh
bkke_Am_fh]h \h~hzfZ g_evay g_ mqblu\ZI¥ihgbygt\ widhéh]bqgb & dd
khklZ\eyxs_c ijh~mp_glu dhgkmf_glu i_j\h]lh ihjyArdZ b I ~  hij_



nmgdpbhgbjh\Zgb_ wdhkbkl_fu \h~hzfz \ p_ehf dhlhju_ jZkk
ihke_"mxsbo jZa”_eZo

Fzdjhnbluljh*mp_glu \ukrzZy \h~rgzZwghikVbl _efzZdjhnblu b
fbdjh\h~hjhkeb nblhiezgdlhg ijh"mpbjmxl hj]JZgbg_kdh_ \_s_kI\t
a\_ghf [Zah\uf \ ibs_\hc p_ib <ukrzZy \h*gZy jZklbl_evghklv \ b
[ueZ ij_"klz\e_gZ ke_"mxsbfb gzZzb[he__ qgZklh \klj_qZxsbfbky \b"Z

\hamrgth~*gu_ jZkl_gby Ijhklgbd h[3ddhA\P BRPVP X LNkhdZ
&DUHRY"Z qgZklmoZz ih”hj# OgbvErmdiz QWTDX®RN L F D

ih]jm zggu_ jzZkl_gby j*_klI JBWDYshEHWR K| ieZ\ZxX3¥sbc
QDWDRMnlv dhehk\WklRY KNEBLEPWKXKhebklg§bld DWR &SKA\OAEBXPVXP

ieZ\Zxsb_ b k iezZz\Zxsbfb ebklvyfb \BRQYWNR QPQRFKLE bX P
dmfurdZz

Bkke_"m_fuc \h*hzf azZjzklZe \ukr_c \h~ghc jZklbl_evghklvx i
f_edh\h~v_ \ ijZ\hf m]pog if_h[eZ*"Zeb \hadmrgZkl_gby kj_"b dhlh
"hfbgbjh\Ze Ijhklgbd ?]h [bhfZkkZ "thkibGzZzeZe dh hl ohayckl\_¢
ihkljhcdb ih azZkhorbf blgydh\uf dmklzf ~hfbgbjh\Zeb ih]jm zgg
jZkl_gby bo [bhfZkkZ [uezd]hfiyKé&Z"h\Zl_evgh kj_~gyy [bhfZkkZ

khklzZ\beZz djjogbfzZzy ~ey ~Zgghc ahgu J < dhwnnbpb_gl jZ\guf
ijh "mdpbx dih \ i_j_kqgzl_ gZ iehszZ”v aZjZklZgby 1Z
khklz\ey | ihjy~rdZ fd] f d] Ilh _klv ijbf_jgh \hk_fv k ihet
lhgg kujhc fZkku fZdjhnblh\

K mqg_Ilhf bkihevah\Zgby h[s_c ijh”mdpbb fZdlhnblh\ ju[Z
[_euc Zfmj b w\jbnzZ]zfb dZjzkv iehl\Z b 7] b ijbgbfZy dhj
jZ\guf fh ghemqgzlv _"_]1h~gh “hihegbl_evgh d] 1Z ju[ nblhnZ]

Nblhiezgdlhg j_amevlzZl_ h[jZz[hldb ijh[ [ueh hij_~_e_gh k\ul
ieZgdlhgguo \h~hjhke_c¢c o0ZjzZdl_jguo “ey \h”h_fh\ ih”h[gh]h IDb
hlghkysboky d hir_ezf "bZlhfhwife age\agufibjhnblh\uf kbg_a_e
ahehlbkluf b » kfb~b_\uf

< \_]_IZpbhgguc i_jbh~ \ bkke_"m_fhf \h*h_f_ ~hfbgbjh\Zeb
nblhiezgdlhgz

Kbg a _ezgdRFWRF SUXQLIRUPH OLFURF\VWLV VS )QDETL

Ibjhnblh\u &U\SWRPRQDV RYDWD

Ahebklu &KU\VDPRHED VS

>pZlhfh\u $VWHULRQHOOD VS 3LQQXODULD VS 5KLIRVR
VS &RVFLQRGLVFXV VS OHORVLUD VS )ODJLODULD VS

W\le _gh\u(XJOHQD VS

A_ezgWROYR[ VS 3DQGRULQD VS 6SLURJ\UD VS +\G U
l1LWHOOD VS 3HGLDVWUXP VS G6FHQHGHVPXV VS [/DJHUKHL

ljbg_f g_h[oh”~bfh mqgblu\Zlv ki_pbnbdm \h~"h_fZ dhlhjZy aZ
kh \k_o klhjhg \h~hzf hdjmzZfh bzkijeyfb k k_evkdhohayckl\_



dmevimjzfb WIh _klI_klI\_ggh hdzZau\lZ_ | kms_kI\_ggh_ \ebygb_ g
ijh~mdpbb | _ gZ jZa\blb_ nblhiezZgdlhggh]h dhfie_dkzZ b \ukr_c
LZd [ueh hIf_qg_gh \ dggmZe dlikfZkkh\h_ jZa\blb_ kbg_a e _guo \
dhlhju_ \uau\Zx!l ©p\_I_gb_2 \h~h_fh\

Kj_~gyy \_]_IZpbhggZy gbke_gghklv nblhieZgdlhgZ khklZ\beZ

dhe [Zgbb [bhfZkku \ ij_~ eZéhhl ] fKj_~gyy ]h~*h\Zy [bhfZk
nblhiedihgzZz ih wdki_jlghc hp_gd_ khklZ&lbe Z ]1ffjb J <
dhwnnbpb_gl_ "ey hc ahgu ju[h\h”"kI\Z jZ\ghf ijh"mdpby
khh[s_kI\Z azZ ]1h® [m”~_I| beb 1 f 112 qlh ijb i_j_kg_lI_gZ \_kv
khklz\bl | Igpy h[s _ijbgylu_ f Ih~bdb ijb jZkg_IZo [ueh ihem
mlbebaZpbb ~hklmigh]h dhjfh\h]h nblhieZgdlhgZ ijbf_jgh b
[he hl h[s_c kujhc fZkku k mqg_Ihf dhjfh\h]h dhwnnbp
nblhieZgdlhnz]h\ [_euc lheklhfeh[bd JjEZAgh fh gh \ujZsb\Zlv (

ju[ nblhiezZzgdlhnZzZ]h\

AhhiezgdlAghiezgdlhggh_ khh[s_kI\h hg_gv \Z'gh_ a\_gh \ ik
dhlhjh]lh ijzdlbg_kdb g_\hafh gh \hkijhba\h~kl\h Z[hjb]_ggh]lh boll
\k_0o \b”h\ ju[ [_a dkgdexdi gZqZevguo klZ*"byo k\h_]h jZa\blby [he
iblZ_Iky f_edbfb ahhiezZgdlzjZfb beb bo fheh”vx

< bkke_"m_fhf dzZjv_j_ \ ahhiezZzgdlhgghf khh[s_kI\_ \ \_]_
ij_h[ez"Ze deZ”hp_jguc dhfie_dk dhlhjuc [ue ij_"klzZz\éhg g_[h
\b~rh\ k \ukhdhc qbke_gghklvx b khhi\_IklI\_ggh NZxsbo hkg
ahhiezgdlhp_ghaz <b”h\hc khklZ\ ahhieZgdlhgZ bkke_~m_fh]h \h
\b”rZfb dheh\jZlhd \b~rZfb \_I\bklhmkuo jZqgdh\ \brZfb \_keh
wda_fjfb mkhgh]bo zZ IZzd _ \ g_[hevrhf dhebqg_kI\_ \klj_qgZezZkv d

JZkkfzZljb\Zy "bgZfbdm dZq_kl\_ggh]h jZa\blby ahhieZgdlhgagl
hif_Iblv glh \ \_k_ggbc i_jbh” “hfbgbjfH\Ze b DGEMEIIRDPOVHAXK LR Q X\
FDOLFLHOQRUEKWYB\ |h \j_fy dzZd \h \lhjhc iheh\9gdgZe_ I|Ahk_gb
ij_h[ez”"Zeb ij_"klZ\bl_eb djmiguo \_I\b&lcMYuYWRMPBERIDQRVRPD
EUDFK\X'DSKQEROKBRO\SKHPHKFLFXIOX0bsguo dheh\YYEh@DQFKQD
SULRGRQWD

< e_lgbcjbhrkgh\gmx [bhfZkkm NZ\Zeb \_I\bklhmku_ b \_Kk
ijbf_jgh \ khhlghr_gbb Kj_~gyy gqbke_gghklv ahhieZgdlhgz \ \

luk wdaijb [bhfZkk_ LZldf _ g_h[oh”~bfh hIf_Iblv qglh \ e_lgbt
gZijhlb\ [mAdby b ijZz\__ \ dhebq_klI\_gghf hlghr_gbb hkgh\gmx |
ij_"klZ\bl_eb jh~h\ FhbgZ b PORLEKYRAYlYO0 RFMNFUIR/RAHIIOD.RGDSKQL
U H W L RXEDI DIVDH. V

Ih gZr_c hp_gd_ kj_"g_k_ahggu_ qgbke_gghklv b [bhfZkkZ &
ktkklZ\eyeb ihjy~rdZz lbk wdpkhHhI\_IklI\_ggh Ijh"mdpby ahhiezZgd
khh[s_kI\Z ithemqgZ_Ilky qglh \]if_ j_kg_l_ gZ \_kv h[t_f \h~ghc fZkkt
ithjyrdz I k mqg_Ilhf bkihevah\Zgby dhjfh\h]h ahhiezZgdl



ijh"mdpbhgguo kihkh[ghkl_c "Zgghlh ahhiezgdlhgghl]h khh[
dhwnnbpb_glZ jZ\gh]h "ey \lhjhc albgé@hju[hAEMKI\Z Jh”~guc mjh™

d] ]Z ju[ ahhiezZgdlhnZ]h\ i_kljuc Iheklheh[bd i_ey”v \_kehg

;_glhiH[t_dIhf g4h bkke_"~h\Zgby [ue fy]dbc dhjfh\hc [_glhk f
dhlhjuc kh”_j"bl \_kv gZ[hj iblZzl_evguo \_s_kI\ g_h[oh”bfuo
"bag_"~_yl _evghklb jufgbyiRekipdhc ju[ghc ijhK njdplueh hij_~ e gh
\brh\ ba dhlhjuo fh gh thyljgdhfil P glhkm <k_ \klj_g_ggu_ [_
hjlzgbafu hij_~_eyebkv ~h \b”"Z H~"gZdh gbke_gghklv b [bhfzZzkkZz
ey fy]l]dh]lh dhjfh\h]h [_glhkz

Kj_"g_k_ahggu_ gbke_gghklv b [bhfZkkzZ \ \_] I1Zpbhgguc i_
khklZ\bghk wda b <t ] f >ey \lhjhc ahgu ju[h\h?kI\Z J < dhwn
JZ\_g Ke_~h\zZl_evgh ijh"mdpby [_glhkzqgkhRIZ\belkzq |_ g]Zf\k
iehszZ”v \h~"hzfzZ khklz\ey_|I d] beb d] 12 Mqgblu\Zy qlh
~h hl h[s_c ijh*mdpbb ijb dhjfh\hf dhwnnbpb_gl_ [_glhnZ]h\
e_s kl_jey~v b *7j jZ\ghf lhevdh azZ kq_l wlhc dhjfh\hc g
bkdmkklI\_ggu_ dhjfz fh gh \ujZsb\Zlv d] 1Z [_glhnZ]h\

LZdbf h[jZahf ijb jZpfbibkzZleeegdoh\Zgbb _kl_klI\_gghc dhjfh\hc
kqg_ | 1jzZfzlgh ih~*h[jZgghc ihebdmevIimju ju[ k h[ke_~h\Zggh]h \I

fh gh ihemqzZlv d] ] Z \ i_j _kqzl_ gz
\h~hzfz khhI\_IkI\_ggh ihjyrdizk hdhbhZgg kI\_gghc ju[ghc ijh~*mdp
i_jki_dIb\_ gz iezgh\mx ieh[sh2”v_ iy]lB Ihgg d]

BolbhnZmd&ahleZzkgh ihemqg_gguf ~Zgguf \dexqZy hijhkgu_
\h~hzfzZ ij_"klZ\e_gZ ke_"mxsbfb \ohVdbd jUHXFDVSLXWMe®hMZUQ HDW
[ughd |jZ\ygdZ jhlZg SHUKFARWWg XY JdDEEQ@DVIVIXDMEMOL
ilehl\Z S5XWLOXWdXgvLBOP)Mdgh\_gguc 3HUFRDi 110ebY kWAL LE\SUL
FDUS4mRdZ(VR[ ,QFLXV LZd”_ g_h[oh”bdEh kgt \IDgbb qiliin\_~zgguc
bolbhizlZzehlhzZgzZlhfbg_kdbo bkke_~h\Zgbc fh gh dhgklZIbjh\Zlv
"Zggh]lh \h~hzfzZz [eZ]hihemq_g kzghlEZjguwfZjghagzdzf ijb]lh”_g
\ujZsb\zZgby Ih\Zjghc ju[u b bkihevah\Zgby _]1h \ j_dj_ZPpdhgguo
\j_ fy bkke_"m_fuc \h~hzf wdkiemZlbjm_Iky \ j_dj_Zpbhgguo p_
j_dj_ZpbhggZy gZ]jmadb dhlhju_ bf_xI f_klh \ gZklhys__ \j
azij_"~_evgufb ihwlhfm wdhkbkl_fzZ \ p_ehf kijz\ey_Iky k gZ]jm
ohjhr_f khighly qlh ih”?I\_j"~Z 1ky kijhkhf gz ij_"ezZ]Z_fu_ mkem]b
"he ghf mjh\g_ \hkijhba\h”klI\_gghc kihkh[ghklb bolbhp_ghaZz

< mkeh\byo g_h[oh”bfhklb hilbfbazZpbb ijbjh~hihevah\Zgby b
ohayckl\Z gZ WmhrkgghZggu_ kbkl_fYuippnBagb*kli\Z bkihevah\Zgb_ \h
dhfie_dkgh]lh gZagzZq_gby fh _I ~Zlv wdhghfbqgq_kdbc wnn_dIl \ j_
bkihevah\Zgby a_f _evguo b \h”"guo m]J]h”bc dh]"Z gZ h~*gbo b |_o
khklz\_ ju[h\h~gh]h ohaycklI\Z ijhihatWetyNhstgpm ilbp imrguo a\_
h\hsb a_jgh\u_ b dhjfh\u_ dmevimju b | ~ Ij_bfms_klI\h ijhba\h”"l



ijh*mdpbb azZdexqZ_I|ky \ bgl_]jZpbb | _ogheh]bc memqrZxsbo wd
ohayckl\Z azZ kq_I| khdjZs_gby azljzl_jdbpfh\*"jmjdodlfAingbZevgi
j_kmjkh\ gZ "~bgbpm ijhba\h”bfhc ijh"mdpbb Hj]J]ZgbaZpby \ ohay
k_evkdhohayckl\_gghc ijh*mdpbb ex[bl_evkdh]h ju[heh\kI\Z gZ \&
f _jhijbylbc _sz \ [hevr_c kl_i_gb kihkh[klI\dixg hrbeqn dcid bgob khevZaz1_e
Bgl_ljbjh\Zggu_ |_ogheh]bb fh gh jzkkfzljb\zZlv dZd \azZbfhm\yaZz
h[hkh[e_gguo we_f_glh\ |_ogheh]bqg_kdbo ijb_fh\ ijhba\h”klI\Z
k_evkdhohayckl\_gghc ijhmdpbb g_ \klmizZxsbo oy "#d_kh[hgcbd ijh
Gh\h" _gbg Nb]mjdh\

lh gZr_fm hiulm b ebl_jZImjguf bklhqgbdzf fh gmxs$jb ~eh b
dhf[bgZpbb ijhba\h*kl\Z

julhbjjb]l]Zpbhggh_ iheb\ k_evohadmevimj

julhilbp_\h*g_kdh_ mldb ]Jmkb b ~jm]b_ i_jki_dlb\gu_ ilbpu

ju[hf_dimrgh_ gmljbb hg”Zlju ghjdb ebku i_kpu b *j

ju[h\h~hihcgh_ djmiguc jh]Zluc kdhl h\pu b 7]

ju[hhohlgbqv_ ex[bl_evkdzZy b kihjlb\gZy hohlZ ih ebp_gabyf

julhj_dj_Zpbhggh_ edhbl_edtkff_jg_kdh_ Kijluj[llibé g hk 1\ h
ieZlgudé¢™mo b | ~

LZd _ g_h[oh”bfh hiIf_Iblv 1Zd gzZaulZ_fu_ khimlkl\mxsb_
ijhfukeu \ ih~kh[guo ihf_s_gbyo \ujZsb\Zgb_ kt_"~h[guo ]jb[h\
g_j\_c¢c Zd\Zjbmfguo b ~_dhjzZlb\guo ju[hd \ujZsb\Zgb_ gZ Oic
h\hsguo b aue dygevimj jZkkZ~u b | ~ Nb]mjdh\

:gZebabjmy ~Zggu_ kh[jZzggu_ ijb h[ke_~h\Zgbb \h~hzfz
| _jjblhjbb Z 1Zzd _ \ur_baeh _ggh_ fh gh j_dhf_g~h\ZIv ijbf_g_gb.
\ khg_IlzZgbb k iZkl[bsguf b kzZ~dh\uf ju[h\lRgWkI\hH*"RvgZsDXE _c ilbpu
b ij_~hklz\e_gb_ mkem] ih ex[bl_evkdhfm ju[heh\kl\m Qlh dZzZ
ijhba\h~kl\ wlh gZ mkfhlj_gb_ kh[kI\_ggbdz 1Zd dzZd k_jvzaghc
"hihegbl_evgu_ ijhba\h?kI\Z gZ wdkiemZIbjm_Xmx kbkl_fm g_ hdZe

ljb kh\f_klghf \ujZsb\Zgbb mlhd b ju[u g_h[oh”bfh mqgblu\Zlv
mlibgh]lh ihfzlz dzd hjlZgbq_kdh]h m~h[j_gby kihkh[kI\m_I ih\
dhjfh\hc [Zau \h~h_fzZ h[_ki_gb\Zxs_c ih\ur_gb_ ju[hijp~dIb\gl
L _ogheh]byhelyal gz dz ~hf ]_dlzZj_ \h~h_fZ kwdhghfblv g_ f_g__
m~h[j_gbc b ihemgblvpiliykZ ilbpu kgbablv azZljZlu bkdmkkl\_ggu
_“bgbpm ijbjhklz fzkku ju[ b mlhd khhI\_IkI\_ggh gZ b ljb
\ we_dljhwg_kp]b\th”~_ ~ey ijhba\h”kl\Z fykZ mlhd hliz*Z_1 <k_ \
agZgbl_evghfm kgb  _gbx k_[_klhbfhklb ju[u Z 1zd _ fykzZ ilby
ih\ur_gbx wnn_dlb\ghklb ijhba\h”klI\z

ljb kh\f_klghf \ujZsb\Zgbb ]mk_c b ju[u iha\hey_| h”rghc [jb]
ju[h\h~rguc \h~h_f b ilbggbd ijb wihf wdhghfylky wg_jlhj_kmjku
fZl_jbZeu gZ _“bgbpm ijhba\h”*bfhc ijh*mdpbb =mkb wnn_dlb\gh



\h~gmx jZklbl_evghklv gZ f_edh\h”v_ b \ ij_~_eZo [_]_]h\hc ebghb

bkdmkkI\_gguo dhjfh\ \ Ih ~_ \j_fy ihf_I|I Imk_c y\ey_ Iky bkl
\h~h_fZ b ih\ur_gby gklc KIihjfdi\\hc [Zau ju[ b ijhba\h”~kI\_ ju[u b
gmljbc hloh”u hl a\_jhn_jfu mlbebabjmxlky \ ju[h\h”~ghf \h~h_f_
bkihevay N&y hjhr_gby b iheb\Z k_evkdhohayckl\_gguo dmevimj
dhjfe_gby gmljbc b ju[u

ljZdlbg_kdb_ j dhf_g~Zpbb GZ k_]h”rgyrgbc ~_gv dhgdmjbjh
ijhklhl_ j_ZebazZpbb ij_"eh _gbc ih ex[bl_evkdhfm ju[heh\kl\m
lhevdh kihjlb\gZy hohlZ RbrzZgh\zZ b 7] Ke_~h\zZl_evgh fu
kihjlb\gh_ ju[heh\kI\h b jZkrbjylv bf_xsb_ky jZajzZ[hldb ih
ju[heh\kl\m glh iha\hebl ihemgblv ijb[ueb dhlhju_ fh gh [m
[eZ]hmkljhckI\h Ibbpjbbhj\k_e_gb_ \ \h~hzf g_Iljb\bZevguo \b”"h\
debfZlbg_kdhc ahgu

Ihkdhevdm gZ ~Zgguc fhf_ gl ohayckl\h g_ bf_ | \hafh ghkl
ju[hihkzZz”"hqguc fzZl_jbZe "ey aZju[e_gby \h~hzfz fu ij_"ezZ]zZ_1
[eZ]hgZ”z guo ih kZgjbld)\gZwfblyf ju[h\h”guo ki_pbZebabkh\Zgguo oh

<h”MhiezZ\Zxsmx ilbpm ~_eZl _evgh kh” _j Zlv ih Zd\ZlhjbZe
j_dhf_g”"Zpbb ijbez]Zxlky glh iha\hebl agzZgbl_evgh khdjzZlblv
mf_gvrblv azZ kq_Il jZkij_~_e_gby imhhZd\@MZjblwdhg\h]bg_kdmx gZ]j
\h~"hzf

Kzrdb g9Z gZklhysbc fhf_gl p_e_khh[jZagh mklZgh\blv \ hlilrg
1Z"_gby mjh\gy ih*oh”ys _f ih Jem[bg_ "*h f h[hkh[e_gghf aZel
[mrdhc _]_jy Kz~db g_h[oh”bfu frekzZfhjgdhlihdbzZl_jbzZezZ b kh”"_]j
nhj_eb y\leyxs_cky ijb\e_dzZIl_evguf h[t_dIhf ey ju[Zdh\ ex[bl_e_
deb_glh\ dZd bgl_j_kgh \uezZ\eb\zZ_fZy ju[Z WIh iha\hebl ijh*ebl
ju[Zedb b khhI\_IkI\_ggh ih\ukbl j_glZ{*lkghklv ijhba\

A:DEXQ?GB?~?

GZ hkgh\Zgbb ZgzZebaz kh[jZzggh]h b h[jZ[hlZgglXqlld_jdplhe Z
<DG dZjv_j wmhjk Hazjkdh]h jZchgZ Fhkdh\kdhc h[ezZklb ijl
ju[hohaycklI\_ggh]lh b j_dj_Zpbhggh]h bkihevah\Zgby

=b”Mjhobfbq_kdb_ ihdzazl_ebaijhj*hizfd khhI\_IklI\mx!| ju[h\h~”
ghjfzf

JZa\blb_ _kl_kI\_gghc dhjfh\hc [Zau ju[ \ \h*hzf_ ohjhr__ b
ljhnghklb f_ahljhnghfm \VpBhz#zrkg_|_  ju[hijh~mdlb\ghklb \h~h_f
_kl_kI\_gghc dhjfh\hc [Za_ ju[ j_kmjkzf fZgldhmdpZh\ahhbokehigdlhgZ
[ _glhkz ihl_gpbzZevgzZy jul[hijhmdlb\ghklv “ey \gh\v knhjfbjh\zZ
jul \ \h~hzf_ fh™_ | khklzZ\blv [_a dhjfe_gby dl] 12z zZ \ i_j_kqz
iehszZ”v \h~"hzfz KkhhI\_lkI\_ggh lhggu \wkdlbodzg*mt\plglghqglh \
I_jki_dIb\_ ijb GIM ghjfZevguc ih”ihjguc mjh\_gwdhethsd9ib k ]Z



itheh\bghc lhgg Ijb \g_”j_gbb bgl_gkb\ghc kbkl_fu ju[h\h~kI\Z Kk |
j_Zevgh ihemqgZlv ~h p_glg_jh\ ju[u k h~gh]lh ]_dIZjZz
Bolbhdhfd&_ ~Zggh]h \h”hzfzZz [eZ]hihemqg_g kihgblZjgufgZjc
ijbagzdzf Z \h”~hzf ijblh~_g ”~ey \ujZsb\Zgby I|Ih\Zjghc ju[u b bk
j_dj_Zpbhgguo p_eyo
GZ hkgh\zZgbb ijh\_~zgguo bkke_~h\Zgbc fh 'gh j_dhf_g~h\Z
"Zgghf \h~hzf_ \ kihgk 1Zgkl[bsguf b kzZ~dh\uf ju[h\h”KkI\hf \ujZ:
\h~*hiezZ\Zxs_c ilbpu b ij_~hklZ\e_gb_ mkem] ih ex[bl_evkdhfn
dZzkzZ _|ky khimlkl\mxsbo ijhba\h”*kI\ wlh gZ mkfhlj_gb_ kh[kI\_gg
wdheh]bg_kdhc gZ]jmadb “hjhegW lelMgugZi wdkiemZIlbjm_fmx kb
hdZau\zZxl
Ebl_jZImjz

DzZlzgkdZy < F F_lh*"bdZ bkke_"h\Zgby \ukr_c \h”ghc
@bagv ij_kgud \hBah :G KKKJ L qgK

F_Ih~"bdZ bamqg_gby [bh]_hp_ghah\ \giHjgbdbo \GZmdfh\ |

k

F_Ih~*bqg_kdb_ j_dhf_g”*Zpbb ih ijbf_g_gbx kh\j_f_gguo f_
iblZzgby ju[ b jZkq_IZ ju[ghc ijh*mdpbb ih dhjfh\hc [Za_ \ _kl_kI\
=hkGBHJO K

F_Ih~*bqgq_kdb_ j_dhf_g”~Zpbb ih k[lWim fBI_pgieh\ ijb
]b~rjh[bheh]bg_kdbo bkke_"~h\Zgbyo gZ ij_kgh\h”*guo \h”h_fZo
ijh"mdpby E =hkGBHKO

F_Ih*"bq_kdb_ j_dhf_g~Zpbb ih k[hjm b h[jZ[hld_ fz
]b~rjh[bheh]bg_kdbo bkke_"h\Zgbyo gZ ij_kgAhhigdgdN\hg'hbfZo]t
ijh"mdpby E =hkGBHJCK

F_Ih*"bq_kdb_ j_dhf_g~Zpbb 1ih k[hjm b h[jZ[hld_ fz
]b~rjh[bheh]bg_kdbo bkke_"h\Zgbyo gZ ij_kgh\h”guo \h*"h_fZo Ahl
E =hkGBHJO k

F_Ih*bqg_kdb_g2dpbb ih ijbf_g_gbx kh\j_f_gguo f_Ih~h\ |
iblZzgby ju[ b jZkq_IZ ju[ghc ijh*mdpbb ih dhjfh\hc [Za_ \ _kl_KkI\
=hkGBHJO K

K_j\_Igbd =2 Gh\h _gbg G 1 Nb]mjdh\ K : K_evkec
\hAh_fu dhfie_dkghlh wZag#g gk _j\ ijhba\h~kiI\Z dhgdmj_glhk
ijhAmdpbb ‘d\ZdmevIimjZ b bgl_]jbjh\Zggu_ |_ogheh]bb ijh[e

FZl_jbzZzeu f_""mgzZjh~ghigzdldbmgglgtdhc dhgn_j gpbb ihle\ylbxgghc
Fhkdh\kdhc Ju[H\ReYghZlb\ghc hiulghc klZgplbx b _ j_hjl]ZgbazZpbb
=GM <GBBJ K[ gZmq |jm*hAhkdLZ Zij_ey ] =GM <GBE
bjjbl]Zpbhgghlh ju[htRhkid\ZZz K =+

Nb]Jmjdh\ K : JZpbhgZevgh_ bkihevah\Zgb_ ijhba\h”kl
ju[h\h”*guo b n_jf_jkdbo ohalycklAhdZo ju[h\h~"kI\Z :d\Zdmevin



bgl_ljbjh\Zggu_ |_ogheh]bb ijh[e_fu b \hafh 'ghklb FZIl_jbZel
gZmqgigBdIibq_kddlkgn_j_gpbb ihk\ys_g@glhx Fhkdh\kdhc Ju[h\h~g
f _ebhjzlb\ghc hiulghc klzZzgebbbxb __  j_hjl]ZzgbazZpbb \ =GM <
K[ gZmq Ijm~h\t Flhkd\z Zij_ey ] =GM <GBB bjjb]Zpbh
ju[h\h" "kIXEhkd\Z K +

NblmjdhtY KK_j\_Ighd = ? Ijh"mdpbhggu_ ihdZazl_eb fZz
dhfie_dkgh]lh gZag®qabbyju[h\h*kI\Z ?\jhi_ckdhc qzZklb Jhkkbb :¢

b bgl_]ljbjh\Zzggu_ |_ogheh]bb ijh[e_fu b \hafh ghklb FZzZIl_jbZe
gZmgigBdibg_kdhc dhgn_ihkWwsb gghce_Ibx Fhkdh\kdhc Ju[h\h”g
f _ebhjzlb\ghc hiulghc klzZzgebbbxb __  j_hjlZzgbazZpbb \ =GM <
K[ gZmq Ijm~h\t Flhkd\z Zij_ey ] =GM <GBB bjjb]Zpbh
ju[h\h" "kIXEhkd\Z K #

Rbrzgh\z ? B K_§f\ ?2lgBbdamfgZy E : Kbg_Jm[h\ : > J_ dI

ih hj]JZzgbazZpbb dmevimjguo ju[heh\guo ohayckl\ gZ \h~h_fZo dhfi
F K



M>D

KH<J?F?GGH? KHKLHYGB? BKDMKKL<?GGH=H <HKIJHBA<H>K

G?DHLHJUOHBUKEH<U®B>H< JU; DMC;UR?<KDH=H
<H>HOJ:GBEBS:
RZdbjh\Z N F
N_"_jZevgh_ Jhkm”ZjkI\_ggh_ [x" _lgh_ gZmigohZjkgjgguatigZmag
bkke _~h\Zl_evkdbc bgklblml ha_jghlh b j_qgh]BIZjkgh]lh olhagclklhz
N_ A jZevyhglk\h ih ju[hehWKDNL#¥RPDERP

&855(17 67$78% $57,),&$/ 5(352'$&7,21 2) &200(5&,$/ ),6+
.8,%<6+(9 5(6(592,5
6KDNLYRYD

J_axf< klzZlv_ ijb\h”Ablky kh\j_f_ggh_ khklhygb_ p_gguo mya\b
\bAh\ ju[ Dmc[ur_\kdh]h \h*hojZgbebsZ kl_jey”v smdZ kZaZg ¢t
"ey khojZzg_gby b m\_ebqg_gby bo gbke_gghklb iml_f bkdmkkl\_ggh

Dexq_\u_ kdhha&fr _\kdh_ \h*"hojzZgbebs_ ijhfukeh\u_ \b”u bk
\hkijhba\h”~kl\h

6XPPDUKH DUWLFOWMKS UFX QMMM FX & DW\KORHWKE @S HFLH
XLE\WKHY UHWKUYRRQ BOQEHS FRXISEHWRPRQYWDLQQG U HDIVA Q.
WKHLU QXRPERXM DH®SURGXPWLRQ

.H\ ZRUBVE\VKHY UHVHUYRLU FRPPHUFLDO VSHFLHV DU\

AZj Imebjh\zZgb_ \ ]h*m klhdZ j _db <he]Z @b]mez\kdl
ij_\jZs_gbx j_gghc wdhkbkl_fu \ ha_jgmx k kh\_jr_ggh ~jm]bfb
]Jbrjhobfbq_kdbfb b ]b”jh[bheh]bg_kdbfb ozZjzdl_jbklbdzZfb dhlhj
kha”“Zeb bgu_ mkeltb\gb”rdb”jh[bhglh\ b hij_~ _ebeb bo khklz\ kljn
\hkijhba\h”~kI\Z qbke_gghklv b jzkij_~_e_gb_ ih Zd\Zlhjbb \h*hzfZ

>h aZj_]mebjh\Zgby <he]lb gZ mqzZkld_ kh\j_f_ggh]h Dmc[ur_\
\klj_qgqZeky \b” ju[ >Emdbg Dmag@phW2_ Igbc i_jbh~”
kms_klI\h\Zgby \h”"hojZzgbebszZ \ khklZ\_ bolbhnZmgu \uy\le_gu ag
ijhbahr_~rb_ \ j_amevlZl_ khdjZs_gby gqbkeZ ijhoh”guo b j_hnbev
bo \ Jjmiim 3j _~dbo” beb 3bkg_aZxsbo” Zhg\ggaly\k_e ggZi)\ [_eu

i _kljuc Iheklheh[bdb [_euc Zfmj i_ey”v b \b” h\ kemqZcgh
ZddebfzZlbazpbhgguo b ju[h\h”guo jZ[hl ijh\h~*bfuo gZ \h”~hzf_
ijhgbdgh\_gby b jZkk_e_gby gm _jh”rguo \b”h\ diZd" k& AxgZ]hligyd &
b k_]hrgy >RZjhgh\ Emdbg b *j PuieZdh\ ?\e

RZdbjh\Z b Aj b Aj @



LZdbf h[jZzahf \ gZklhys__ \j_fy \ Dmc[ur_\kdhf \h*"hojZgbeb:
\bAh\ ju[ hlghkysboky d hljy~zf b kjH~*"ZkI\Ba gbo ijhfukeh\u_ \
khklz\eyxl [he__ ihieh\bguj_~db_ \b”u \dexqzggu_ \ DjZkgmx
J kim[ebdb LZIZjklZg b \k_e_dgpy\b\rb_ky \ \h*hojZgbebs_\ jZ
]h~ru b jZaebgguf iml_f azZ kq_l| dhlhjuo kkihegkl\KhggHd gb gibhbab ~Z
m\_ebqg_gb_ h[s_]h gbkezZz>Ry"dbjh\zZ b "j@

Kibobcgh_ nhjfbjh\Zgb_ bolbhnZmgu \h”"hojZgbebsZ \ i_jbh?”
kzfhijhbal\hevgh_ ijhgbdgh\_gb_ hyYaAIkND "h\ fZkrlZ[guo jZ[hl
j_dhgkljmdpbb ju§glklhe _gby \h~hojZgbebszZ imlzf m\_ebqg_gby
ohayckl\_ggh agZgbfuo \ukhdhjp igikdoh\Béb\kharZgbx \ \h~h_f_ [h
ijhfukeh\uo azZzizZkh\ p_gd®woe\dbdi\ 3 j bfms_kI\_ggh_ jZa\blb_ \ gh
mkeh\byo ihevWigjhekd i ggufZethp _ggu_ pullm\h”~gu_ w\jblhigu_ \b~
bkoh”gu_ ihimeypbb hdeidWzay \ukhdhc wdheh]bq_kdhc ieZklbgghk
[ukljh m\_ebqgbeb a”_kv k\hxR@kke¢hghh@RIv >

GZ gZr \aley™ k_]lh~gy baf_gblv kms_kl\mxs__ ihekbh\gb_ p_
highr_gbb Z[hjb] _gguo \b”h\ \ i_j\mx hqg_j_"~v gZb[he__ mya\bfuo
b m\_ebqgblv bo gqbke_gghklv \ \h~hojZgbebs_ \hafh'gh azZ kq.
\hkijhba\h”~kI\Z iml_f rbjhdhfzZkrlZ[gh]l]h aZju[e_gby \ hilbfZevg
gZb[he m*"h[guo f_klZo "ey bo \u b\Zgby b gZ]meZz

K_lh*gy \ Dmcfur_\kdhf \h”hojZgbebs_ gZ[ex"Z_lky g_ Il
kgb” _gby meh\h\ kl_jey?"b gh b mf_gvr_gb_ \ meh\Zo “heb djmic
f edbo Hkgh\gufb ijbgbgzZfb kgb  _gby _z qgpkebagmhklly\dayXhky c
mkbe _ggZy jZajZ[hldZ ijbjh*guo g_j_klbebs b [jZdhgv_jkdbc \ueh)
\j_fy Ilj_[m_Ilky ijbgylby khhl\_Ikl\mxsbo f_j “ey m\_ebqg_gby qgb
kl _jey”b b ih~"_j Zgb_ _z ijhfukeh\h]h klz"Z

>h kljhbl_evkI\Z Dmnd&[inr_\&k~"hojZgbebszZ \ Kj_"g_c <he]_
g_j_klbezkv ihglb ih \k_c _z Zzd\Zlhjbb ohly hkgh\gu_ _z g_j_klbe
DZfkdh]h mklvy b \ur_ ih DZf_ b <he]_ < gZklhys_ _ \j_ fy ~ ckl
khojZzgbebkv \ \_jog_c qzZklb DzfkdB]h \iehkgh\ghf \ f_klZo \iz”_gkt
]1"_ khojzgbebkv we_f_glu j_qgh]h j_"bfz ZzZ \h \j_fy \_k_gg_]h iz
khklz\ey | df g b [he__ b ijhbkoh”bl _" 1h~gZy \_k_ggyy ijhfu\dz
<he kdh]h iezkZz ]Zrbb gh[hehsZ”b g_j_ _klbebsD¥fkldédTkidkzk _

1Z jZkiheh _ggu_ ih jmkeh\hc b ijbjmkeh\hc qZklyo klZjh]h jn
b 7j @ lhwlhfm k_]Jh~gy hkh[h_ agZq_gb_ ey m\_ebqg_ghb
ijbh[j_1Z_1 bkdmkklI\_gg&a\hAkIRhhib \uimkd fheh”b \ f_klZo _z Iljz~
h[blZgby

GZ hkgh\Zgbb fghlhe_lgbo bkke_~h\Zgbc LZIZjkdbf hI®*_e_gb_
dhjfh\hc [Zau Dmc[ur_\kdh]h \h”hojZgbebsZ gZb[he__ m”~h[gu_
jZajz[hlZzgu ju[h\bhHhgh]bg_kdkghhZgby ~ey \uimkdzZ \ hilbfZevguo
"bag_klhcdh]h ju[hihkZ”hgqgh]h fZl_jbZezZz kl_jey”b smdb b kz



\azbfh”~_ckl\bb k ju[h\h~rguf hk_Iljh\uf ohayckl\hf HHH ©XIlZk?
J_kim[ebdZ Qm\Zrby hkms_kRdh~"bqggkahgghkhijphh jZ[hl ih
bkdmkklI\_gghfm \hkijhba\h”*kl\m kl_jey” b Dmc[ur_\kdh]h \h"hojZ
g_]h dzq_kI\_gghc _z fheh~b H~”gh\j_f_ggh k wlbf hI*_e_gb_f ij
fhgblhjbg]lh\u_ bkke_~h\Zgby ih hp_gd_ wnn_dlb\ghklb "Zgguo f_jl

KZag\ Kj_"g_c¢ <he]_ \k_]"Z [ue fZehgbke_g ohly jhk hg a”_
g_j_klI _1h kh\iz~rZe k i_jbh~hf [ukljh]h kiz~Z iheuo \h® \ j_amevl
hklz\Zebkv \ hlrgmjh\Z\rboky hl j_db \h”hzfZo ihcfu b ih]b[Z
\h~"hojZgbebaZkMimZpby khojZgbezZkv Z ZgZeba ~bgzZfbdb _]h ijh
Dmclur_\kdhf \h~hojZgbebs_\ | _#f _gb_ ]] \uy\be \ukhdmx _:
g_mklhcqgb\hklv qglh ihM\_j"~Z | g_klZ[bevghklv mkeh\bc _kI_kI\_¢

< Dmcl[ur_\kdhf \h*hojZgdx[les ggufb f_klZfb gZlmezZ b g_j_Kkl
yleyxlky mklvy djmiguo j_d h[jZamxsb_ [hevrb_ aZeb\lu I|Zdk
KlZzjhfZzcgkdbc Q _j frZgkdbc K\by kdbc b 7]

< Kj_"g_c <he]_ \ ij_"~_ eZo Lzlzjklzgz \ i_jbh~ ij_~r_KkI\

Dmclur_\kdhtho\ZgbebsZ 11 "hey kZazgzZ \ ijhfukeh\uo k_IlgLu
[ueZ djZcg_ g_agZqbl_evgZ b khklzZ\eyez \ kj_"g_f k dhe [z
kKi_~g_]lh~h\hf h[s_f \ueh\_ \ | >Rfb~lh\ @

H[jZah\Zgb_ Dmc[ur_\kdh]h \h*hdjk\g e bkshza tiZz\azeeh ij_ "ihkuedk
memqr_gby mkeh\bc g_j_klZ b gZlmeZ kZazZgzZ \ k\yab k m\_ebq_
ohjhrh ijh]lj_\Z_fuo mgzkldh\ LzZd ih ijh_dIlm \h”hojZgbebs_ "
NZ\NZIv luk | ju[u ]~_ ~h hl \uehkzaBbm "bdhgZzdh [ukljh
gZjZklZgbx _]1h gqbke_gghklb ij_iylkl\h\ZeZ g_fgh]l]hgbke_gghklv kil

>ey m\_ebqg_gby gqbke_gghklb kZazgz \ wlhl i_jbh” [ue ijhb
aZlhie_gby \ujZs_gguo \ ihcf_gguo \h*hzfZo b ijmnkZazgzfbeg kukh
_]h ijhba\h”~bl_e_c¢c \ueh\e_gguo \lIgih\aMvygph<hfe]jhijpvddh \gZqgzZe _
m\_ebqg_gb_ gbke_gghklb kZazgzZ \ dhgljhevguo meh\Zo Gh \ it
g_ihklhygklI\Z mjh\_ggh]h j_"bfzZz b ij_kkZ obsgbdihkijwba\tklghkl
kgbabeZkv

K p_evx ih" _j Zgby qgbke_gghklb kZazZgZ \ \h”hojZgbel
ijh\h~"beky \uimkd _]h fheh”b LZd \ Dmc[ur_\kdh_ \h*hojZgbebs_
ih 1k feg wda fheh”~b fZkkhc hl ~h ] X felw wd3i]
fheh”b fZkkhc hl ~h ] H”gZdh ~Zggu_ f_jhijbylby g_ ~Zeb
1Zd dZzd k_]Jhe_Idb [ueb kebrdhf fZeu g_ klhev "bag_klhcdb b
obsgbdh\

Mgblu\Zy hiul ijhreuo e_1 Kk ] k p_evx_gyg¥Wkljb ZighayZ g B k¥
\h~"hojZzgbebs_ klZeb \uimkdzZlv "\moe_Ildh\ wlh]h \b~Z kj_"*g_c r
] hl ~h ] <k _]h k ih 11 \ Zd\Zlhjbx Dmc[ur_\kdh]h
[ueh \uims_gh feg rimd fheh”~b kzZazZgZ ~Zgghtj_¢gZe kypdgucqlkl

iheh bl _evguc wnn_dl



Ih fZl_jbzZezf bkke_"h\Zgbc ihke_~gbo ]Je_I \uy\le_gh glh
wnn_dlb\ghklv jZzafgh _gby kZazZzgZ Dmc[ur_\kdh]h \h”"hojZgbebsZ
klhev \ukhdZy gbke_gghklv k_]he_Ildh\ \ mellnhnZoelkdb@Zl geykKimn\H]
klz~"Z wlh]h \b”"Z \ \h~"hojZgbebs__sz fZeZz

Lzdbf h[jZzahf wnn_dIlb\gh_ _kl_kI\_ggh_ \hkijhba\h?kl\h kZa
mjh\_gghf j_"bf_ \h”*hojzZghktdslZg&bkdmkkl\_gguf \hkijhba\h”kl)
\uimkdeh”b kj_~g_c rimglgtdlecgd_ f_g__ ] kihkh[kI\mxI m\_e
gbke_gghklb ih~IN_j"~Z _fh_ ijhfukeh\ufb b dhgljhevgufb meh\Zfk
ijb\_~ml d ih\ur_gbx gqbke_gghklb _]h ijhfukeh\h]h klZ~Z ~h hilbfZe

SmdzZh”~gZ ba rbjhdh jZkijhkljZg_gguo b [ukljhjZklmsbo obsgt
<helb < i_j\u_ ]h”u nmgdpbhgbjh\Zgby \h*"hojZgbebsZ h[beb_ i
gZebqgb_ ~hklzZlhggh]l]h dhebqg_kI\Z g_j_klbebs hlkmlkl\b_ \ i_jb
kjZ[hldb mjh\gyinkhikKnh\Zeb \kiurd_ _z qbke_gghklb FzZdkbfZevg

| beb hl h[sbo meh\h\ hif_qgZebkv \ ] Gh azizku
kgb Zlvky b d k_joNBg meh\u miZebD gZkZlmys_ fm \j f gb khojZgb
g _\ukhdhc _z qgbké \didhbliZgbebs m~rZehkv \ j _amevlZ|l_ baf_g_c¢
jZafgh™ _gby G_j kI __ klZe g_kdhevdh jZklygmluf b qZklv ihime
ijb [he__ \ukhdbo |I_fi_jZImjZo \h”u

K_lh”gy gqbke_gghklv smdb \ \h*hojZgbebs_ g_\_edphdglbof \klj_
\'\_jogbo ie_kZo Z meh\u _z dhe_J[exlky hl I>ey khotdAg_gby b
ihAn _jZgby gbke_gghklb smdb \ Dmc[ur_\kaghh[dh™ bdhZ gihébsblv
bkdmkklI\_ggh_ \hkijhbaYyh®Naihh dib\ghklb ijh\h~*bfuo f_phHob4blhk g
__]h”gh \ <he kdbc Df&ddbdch b Mg~ rhjkdbc iezku \uimkdZlv fe
fheh”v smdb

Ebl_jZImjz

=hgqZj_gdh D K =h\hjdh\Z E D :ghobgzZz H D Fbeh\b
< B Kl_jey?”v Dmc[ur_\kdh]h \h~hojZgbebsZ _z aZiZku ijh]gh:
_kl_kI\_ggh_ \hkijhba\h”~kl\h K[ gZmgb I} =hkGBHJO \Fh[e_fu
KI[ <ui K

?\eZgh\ B : Dhaeh\kdbc K < :glhgh\ I B DzZ"Zklj ju[ Kz
Lhevyllb BW<; J:G k

Dmag_ph\ <H:kh[_gghklb \hkijhba\h”~kl\Z jul \ m Kk
aZj_]mebjh\Zggh]h klhdZ j_db DXazfigv=MBa” k

Dmag_ph\ Xufu <he Kahfkdh]h djZzy D/a@gwaZpZz

Emdbg . < Dmcl[ur_\kdh_ \h”hojZgbebs_ Ba\
<h”hojZgbebsZ KKKJ b bo ju[hohayck#\ ggiL agEBq_gb _

Emdbg : < Kfbjgh\ZAhfgh\Ze H | Ju[u Kj_~g_]h Ih\he vy |
BaAh DZazZg =M k



Puiezdh\ W I JZkrbj_gb_ Zj_Zeh\ g_dhlhjuo \b”h\ jt
]brjhkljhbl_evklI\hf gZ <he]_ b ZddebfzZlbaZpbhggufb jZ[hlZfb <hi
L <ui K

PuieZdh\ W | Ju[hijh mdpbhggu_ \hafh ghklb Dm
\h~*hojZgbebsZ ;bheh]by \gmlj_gghko \h~ Bg#K [xe

RzZdbjh\Zz N F Kh\j f ggh_ khklhygb_ bolbhnzZmgu
\h~hojZgbebsZ b nzZdlhju \ebyxsb_ gZFzdubaf,,gf ghyngZj dhgn
;bheh]l]bg_kdb_ j_kmjku ; _eh]lh fhjy b \gmlj_ggbo \h~hzfh\ 2\
| _ljhaz\h”"kd K

RZdbjh\Z N F K_\_jh\ X : <b”h\hc khklzZ\ bolbhnzZmgu
\h~hojZzgbebsZ <hij bolbheh]kb K I

RZjhgh\ B < Iljhgbdgh\_gb_ k \ jguo b x'guo nhjf ju[ \ L
\h~"hojzgbebs_  Lj LZI hl® =hkGBHJQuiDZazagv

Rfb~lh\ : B <b”~h\hc khklzZz\ ju[ b bo gbke_gghkl
Dmc[ur_\kdh]h \h*"msgZghved azZi DZadg mg<ui DZaZgv
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J _axfBkke_"h\Zeb \ebygb_ bg”b\b"mzZevguo hkh[_gghkl_c kZ
eZ"h kdhc iZebb gZ \u'b\Z_fhklv wf[jbhgh\ JZaebqgby ih \u b\Z_
[ueb \uy\le gu kj_"b kzZfhd jZagh]h \hajzklZz b \gmljb dzZ ~hc \
Emqrbfb ih j_amevlZIZf hp_gdb [ueb iylb]h*h\Zeu_ kZfdb

Dexq_\u_ kehé&dby hp_gdzZ kzfhd dzZq_klI\h bdju \u b\Z_fhklv

6XPPDBHODWLRQVKLS RI LQWLRILGXDRCH G HFXKOALODWWR B V
SDOLD IHPDOHV ZLWK VXUYLYDO RI WKHLU HPEU\RV ZDV VW)
UHYHDOHG EHWZHHQ IHPDOHV RI GLITHUHQW DJHV DV ZHOO
UHVXOWYV RIWWBRKCHGVIWRBOHYV ZHUH IRXQG WR EH VXSHULRU

.H\ ZRWB®DWLD HYDOXDWLRQ RI IHPDOH HJJ TXDOLW\ HPEU

EzZz"h kdzZy iZwhy_ _fbd EZ"h kdh]h ha_jZ hlghkysbcky d p_gg
_"bgkl\_gguc ij_"klZ\bl_ev ehkhk_ _\uo khojZgb\rbagad &b _ijhfu
ihke_~gb_ " _kylbe_Iby qgbke_gghklv wlh]h \b”rZ ih”"_j'b\ZeZkyv
[ez]h”~Zjy bkdmkkI\_gghfm \hkijhba\h”"kl\m < gzZklhys__ \j_fy hdl
klz~"Z khklZ\eyxl hkh[b \ujZs_ggu_ gZ ju[haZ\h”"Zo

HArgbf ba kihkh[h\ ihenmgohgdbfh]d_hhebq_kI\Z fheh”b ”"ey \ui
\h~"h_fu y\ey_Ilky kha~zgb_ fzZlhgqguo klz” ijhba\h”bl_e_c \_kv "b
ijhoh~bl \ az\h~"kdbo mkeh\byo Ijb az\h~"kdhf jZza\_~_gbb ju[ \hagl
ijh[e_f Kkj_"~b dhlhjuo \_"ms_cgg¥eyebkygby kzfhd b kzZzfph\ ZzZ 1zd"
]imii ijhba\h~bl_e_c¢ gZ dzZq_kl\h bo ihlhfkl\Z P_ev gZklhys_c
bamg_gbb \ebygby bg”b\b"mZevguo hkh[_gghkl_c kzZfhd azZ\h”kdh
gZ \u b\z_fhklv wf[jbhgh\

FZlhggh_ klz*"h \iZdébb [ueh aZeh  _gh \ n_\jZe_ lh~Zz
ithemqgq_gghc hl DZj_eju[\h"Z l[jhba\h”~bl_e_c kh~_j Zeb \ ijhlh
dexq \uf \h~hkgz[ _gb_f L_fi_jZImjZ \h~u aBKhce khiflZ\d'Ke Z
Dhjfbeb ju[ ]jZgmebjh\Zggufb dhjfEZlilF AjBjfu ©



H{t_dlZfb bkke_"h\Zgby kémJibetb\Zeu_ kZfdtbhe gby azZz\h~kdh]
jZa\_"~_gby KzZfhd b kzZfph\ 7~ey kdj_sb\Zgbc hl[bjZeb jwg”~hfg
khaj_\Zgbb \ hgHy[j_ ]hrZ Hp_gdzZ kzZfhd \dexgZeZ fZkkm b "el
ieh~h\blhklv kj_"~gxx fZkkm h\mebjh\Z\rbo bdjbghd b dhwnnbpb_¢
wlhfm ijbagZdm

Il _j_~ hk_f_g_gb_f bdju ki_jfm \aylmx hl dzZ ~"h]lh kzZfpz
Zdlb\ghklb ki_jfb_\ hklz\eyy ijh[u \ dhlhjuo \k_ ki_jfZlhathlb”u [u:
dZz ~"hc kzZfdb hk_f_gyeb ba[ulhgguf dhebqg_kI\hf k\_" _ijb]lhlh\e_gg

kzfph\ k p_evx mkljZzg _gby \ebygby hI® _evguo kZfph\ beb [bh
mjh\_gv hieh”hl\hj_gby bdju

Djbl_jb_f ie_f gghc p_gghklb kzZfhd y\eyelh\b o weflpjb hig hh dlu”
fhf_glm \uemie_gby ebgbghd KmffZjgZy ihl_jy bdju keZ]ZeZkv ba
bdjbghd \ i_jbh” bgdm[Zpbb Z 1Zd _ gbke_gghklb g_hieh”~hl\hj
\bamzZevgh hij_~_eyeb gZ klZz~bb ib]f_glZpbb JeZa blkhkidhkAghghid d:
hp_gdhc mjh\gy hieh”~hl\hjy_ fhklb ycp_de_Ihd <_kv fZl_jbZe [ue |
gZ ID k bkihevah\zZgb_f izd_1Z ZgZebaz \ ijh]jzff_ (;(/

KzZfdb iZebb hlh[jZggu_ "“ey kdj_sb\Zgbc \ ij_~ eZo dZ ~h]h
jZzaf_jzf |1_ez dz 1zih jzZ[hg_c ieh”~h\blhklb o0ZjzZdl_jbah\Zeb
jZaghh[jZab_f 1Z[ebpZ

Kj_~gyy fzZkkZ bdjbghd azZdhghf_jgh m\_ebgb\ZeZkv k \haj
klZjrbo \hajzklh\ ozjzdl_jbah\ZezZkv djmighc bdjhc ~hklb]Zxs_c
yley |ky hlebgghc q_jlhc ehkhk_\uo <f_kl_ k |_f gZ[ex”"Zebk
jZaebgby ih fzkk_ bdjbghd kj_"b h”gh\hajzZklguo ju[dj4lgllhgu_ »
agZq_ghbc >ey ycp_de_Ilhd ijh"mpbjm_fuo hl~_evgufb kzZfdZzZfl
kms_KkI\_ggh_ jZaghh[jZab_GE ®wWAkhk mdZau\lZxl \_ebqgbgu dhwn
baf_ggb\hklb bdju hkh[_ggh \ukhdb_ m g_luj_o]h”h\Zeuo kZfhd Kk

LZ[ebpZlhdZaZl _eb ijbagPd®LPkZfhd iZebb jZagh]h \hajZklZ

. JZ[hqZy - Baf_g
<halzilezikz 1_eZ®f3% '8 fenrnimkiv FZkﬁ?l”“b%&thw bldju
] rl ih fZkk_
Q
I
Q

>Zggu_ kjzZ\gbl_evghc hp_gdb kzZfhd ih dZq_kl\m bdju ijb\_~
g_luj_o]lh~h\bdh\ dhebqg_kl\h g_hieh”hl\hj_gguo ycp_de_Ihd khklZ
< |lh " \j_fy gZ[ex~Zeb [hevrh_ dhebqg_klI\h ih]b[rbo wf[jbhgh



jZ\ghc Kkl _iijghhij_~ ebeb gbadbc \uoh” wf[jbhgh\ ihke_ bgdm]|
Ahklih\_jgh dhjj_ebjh\Ze dzZd k dhebq_kl\hf g_hUeh”hl\hddggh& b
gbkehf ih]b[rbo bdjbghd Kh]eZkgh bkoh”guf "Zgguf \k_]h ebrv
ihlhfklI\h ohjhr_]hkldZgk \uoh”~hf wf[jbhgh\ \ur_ Z m [he__ jL
\k_ wf[jbhgu

LZ[ebpZ)_ameviZlu bgdm[Zpbb bdju kZfhd iZebb jZagh]h \hajzklZ

<hajzkl |Jh~ Dhebqg_kl\h Dhebq_kl\h <u'b\Z _fhklv
g_hieh”hl\hj_gguo ih]b[rbo wf[jbhgh\
ycp_de |hd bdjbghd
r r r
;TP OLP

M iylbl]h*"h\Zeuo kZfhd gZ[ex~"Zeb [he__ gbadbc mjh\_gv baf_
ycp_de_I|hd Z 1Zzd _ mf_gvr_gb_ gbkeZ ih]b[rbo b g_hieh”hl\hj_gc
wlbo nzdlhjh\ ij_~hij_~_ebeh m~h\e_I\hjbl_evguc ijhp_gl \uoh”Z

khklz\be \ kj_~g_f hdheh ljb wlhf m iheh\bgu bkke_~m_fuo ju|
\ur _ Khlezkgh ~Zgguf dhjj_eypbhggh]h ZgZebazZz m kZfhd wlh]
g_luj_o]lh~h\bdh\ \uoh” wf[jbhgh\ hij_~ eyeky dhebq_klI\hf g_
ith]b[r_c bdu bU kKhhi\_IklI\_ggh Djhf_ Ih]h qgbkeh ih]b[r_c b

wf[jbhgh\ ~hklh\_jgh dhjj_ebjh\Zeb kh kj_~g_0O fZklklc bdjbghd
mdZau\Zy gZ |_g”~_gpbx kgb _gby dzZq_KkI\Z m [he__ djmiguo Yy«
\ghkblv dhjj_dIb\u \ [bhl_ogbdm b k_e_dpbx iZebb wlh]h \hajzklZz

M Jh”h\bdh\ ih kjZ\g jgbx&fbk ij_~u”“msbo \hajzZklh\ kms_Kkl
mf_gvrbehkv gbkeh g _hieh”hl\hj_gguo bdjbghd H~”"gZdh |]b[_ev
agZgbl_evghc qlh hljZzabehkv gZ \uoh”_ "bl\uo wf[jbhgh\ kjzZ\gl
iylb]h~*h\Zehc iZzebb WIb \u\h”u ih”I\_ypbZxkwlikdhdh]le mjh\gy f_°
\uoh”hf wf[jbhgh\ b dhebqg_kI\hf ih]b[tbho bdNMglhdgh\e gz 1zd"
mf_j_ggzZy k\yav f_""m \uoh”~hf wf[jbhgh\ b baf_ggb\hklvibZdcp_d
mjh\g_f hieh”~hl\hjy_fhklb b kj_~g_c fzZlkkhc yKj tdekelhtdh\Zgguo
kzfhd ju[ bf _eb \ukhdh_ dzZqg_klI\h bdju k \u ' b\Z_fhklvx wf[jbhg
ijb wihf ebrv m h*ghc kzZfdb wlhl ihdZazl_ev [ue \ur_

GZ hkgh\Zgbb ihemqg_gguo j_ameviZlh\ fh gh k*"_eZlv ke_"~mxs¢

Kzfdb iZebb \ ij_" _eZo hd4zxhZh ih \k_f bkke_~h\Zgguf ijbe
oZjzZdl_jbah\Zebkv [hevrbf jZaghh[jZzab_f qglh hljz Z_| jZaguc
hi1* _evguo hkh[_c d [bhl_ogbd_ azZz\h~kdh]h jZa\_"_gby



KZfh_ gbadh_ dZg_klI\h bdju [ueh hIf _g_gh m q_luj_o]h*h\Ze
khajzZzgbb glh bkdexqzZz_| bkihevah\zZgb_ ijhba\h”bl_e_c wlh
\hkijhba\h”~klI\Z

M iylb]h*h\Zeuo kZfhd gZ[ex"Zeb kZfuc \ukhdbc ijhp_gl \u
dhlhjuc khklz\be \ kj_"~g_f hdheh ljb wlhf m iheh\bgu bkke
ithdzazl_ev [ue \urqglh kha”Z_1 ij_"~ihkuedb ”"ey wnn_dlb\gh]h
nhjfbjh\Zgbb klz~

>ebl_evgh_ kh”_j Zgb_ ju[ \ az\h*kddbdbfhkmh\byl™ Zihh dzZq_kl
bdju Kj_"b k_fb]Jh*h\Zeuo kZfhd ebrv _“bgbqgu_ hkh[b khojZgye
ihdzZzazl_eb qlihngt\|ZZ4g \hafh ghklv ijh\_~_gby hl[hjZ iZebb wlh]h
ithemqg_gby ihlhfkI\Z g_h[oh”~bfhc gbke_gghklb
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J _axf< jzZ[hl_ ijh\_~ gu j_amevliZlu | _klbjh\Zgby h[jZaph\ gZ
dj fg_a_fzZ ba ]Jb”jhl_jfZevguo jZklI\hjh\ | _iehghkbl_e ¢ ]_hl_jfZev
klZgpbc ih kf_jlghklb jZqd'mDSY@dRlc@®W UIXW_klh\Zgghc f_|h”*bd_
dhlhju_ ihdZadlédbhg g hdZaulZ | Ihdkbg_kdh]h 2\ dkNplycgkkj "Zng
ijb dhgp_gljZzpbbl]*A b f_gb fh | [ulv bkihevah\Zg \ dZq_kI\_ dh
Ah[z\db \ ju[h\h~kI\_

Dexq_\u_ keh&b gzZgh”bkdjjKgua f ~h[Z\db dhdlkjdgdgghklv
[bhl_klbjh\Zgdbarb_ jZdhh[[Za@PLDIGEW UPXIVERWKREUDQFKLXV U

6XPPDYRU WKH DSSOLFDWLRQ RI QDQRVL]HG VLOLFD IU
JHRWKHUPDO SRZHU VQUDDN.RBNG QGGYKVLYHRLFDUULHG RXW
FUXVWDFHDQ 'DSKQLD 'DSKQLD PDJQDGE&EWSBXVHZ KR O RKE & I
HITHFW RQ GD3KQLDDERVADQ EH XVHG DV D IHHG VXSSOHPHQ

. H\ZRU®WK QDQRVL]HG VLOLFD IHHG VXSSOHPHQWYV W
'DSKQLD PDJQD 6WMERMKREIXBGEKNYXV UDFKRYL

H[_ki_qg_gb_ gZk_e_gby e_]Jdhmk\hy_fufb [_edZfb \ \b”_ fykZ
khdjZs_gbx ju[guo aZiZkh\ \ fhjyipbb[hdZZ§4hkh[h_ agZq_gb_ <ha
Ilhdkbqg_kdbo \_s_kI\ k[jZku\Z_fuo \ \h*h_fu hljbpzZl_evgh \eby_|I
I1Zd b gZ ex”_c¢ Ju[gZy ijh mdpby y\ey Iky h”gbf ba gZdhibl_e_c
kdZau\lZ_|ky gZ \b~h\hf khklZ\hjdpbaxsb bkqg_azxl Z[hjb]_ggu_
ithyleyxlky hkh[b oZjZdl_jgu_ "ey aZ]jyag_gguo mqZkldh\ [
ijh~Amdlb\ghklv dhjfh\hc [Zau ju[ GZebgb_ \ dhjfZo ]b”jh[bhglh\ |
agZqbl_evgh khdjZsZxl bo ih]lJheh\v_ I(kkBE{bgohjgZ\glgyboH[_ki_q._
m\_ebqgb\Zxs_]hky gZk_e_gby iezZg lu dZg_kI\_ggufb ijh*mdlZz
hilbfZevguo dhjfh\uo ~h[Z\hd h[_ki_gb\Zxsbo wnn_dIlb\gh_ b [_
]b~rjh[bhglh\ b \uihegyxsbo " _bglhdkbdZpbhggmx nmigap]bxg kdhf c
g_klZ[bevguo j_]bhgZo y\ey_|ky ZdImZevguf < wlhc k\yab gZg
\uklmiz_| dzd i_jki_dlb\guc [bheh]bg_kdb Zdlb\guc wgl_jhkhj[_g
bklhggbd Zglbhdkb”Zglh\ ey dhjfh\ < k\hx hqg_j_"v j_rZgbVyhijhk
ijh~mdlzfb iblzgby g_h[oh”~bfh hiIf_Iblv qgqlh \ gZr_c kljZg_ *h



ihl_gpbzZe ~ey jZa\blby jZaebqguo gZijZ\e_gbc Zd\ZdmevIimju fh
Ih "Zgguf ki_pbZebklh\ __ h[t_fu fh]ml kihi&yZ\blvgh \ gZklhys__ \]j
h[t_fu Ih\Zjghc ijh*mdpbb Zd\ZdmevIimju g_[hevrb_ b khklZ\eyxl| h
> @

:dimZevghc az”"Zq_c¢c Zd\Zdmevimju y\ley Iky ihbkd hilbfZey
A _lhdkbdzZpbb hjljzgbafh\ "b\hlguo b ju[ k I_f qglhJu k h”ghc klIh
klZImk agrdvjh\vy k ~jm]hc jZahj\Zlv ihjhggmx p_iv i_j_oh”~Z b dm
kbkl_f_ © b\highhmdpby “b\hlgh\htgkléB\_dZdh\uf f_Ih~hf fh |
yleylvky wgl_jhkhj[pby wgl_jhkhj[_glu \u\lh”yl ba hj]J]ZgbafzZ re
ithiz\rb_ \ gbadhg_ beb \hagbdrb_ \ g _f ih™ \ebygb f jZaebqguo
ijhp_kkh\ f_oZgbafu bo ~_ckl\by km”y ih fgh]Jhgbke_gguf im[eb
ijh~"he zZxl bamqgzZlvky

GZgh”bki_jkguc dj _fg_a f G>D h[ez”Z | jy*hf \Z guo k\Fr
nbabheh]bq [kdhjc *ghklvx fZeufb jZaf_jzZfb qZkiibp _]h m~_evgZy
iehszZ”v ih\_joghklb ihj khklz\dy]l >Zggu_ h \aZbfh[Zdlklj\dkd
G>D hlghkylky \ hkgh\ghf d \azbfh~_ckl\bx bo k ~jh " _\ufb Zat
f_ IZghljhngufb [ZdI_jbyfZevghc fbdjhnehjhc dbr_qgbdZz iZlh
rizffzfb fbdjhhjl]Zgbafh\

Bkke_"h\Zgb_b&>m*"dhc nZau ]b”*jhl_jfZevguo |_iehghkbl_e
Fmligh\kdbo ]_hl_jfZevguo we_dljbg_kdbo\ WiZgpklé DEAEFHAIKDZ *"h[Z\
yley |ky \_kvfz zZdlInZdedddf hg y\ey |Iky mgbdZevguf khj[pbhgguf
dhlhjh_ h[_ki_gb\Z_| wnn_dlb\gmx @5 khd&kBhlZppngbc ~_gv \ ebl_jZ
hlkmlklI\mx|l ~Zggu_ h ijbf_g _gb_ G>D ihemq_ggh]h ba |_jfZev
\hijhkh\ k\yaZgguo k Zd\Zdmevimjhc

P_ev jZ[ht4wkke_"h\Zgb_ ihhdlgle_gguo h[jZaph\ gZgh”bki_jk
dj_fg_a_fz \ dzZzq_kI\_ \ukhdhwnn_dlb\ghc dhjfh\hc “h[Z\db "“ey ju]

FZI_jbZeu b f_Ih”u

;bhl_klbjh\Zgb_ h[jZzaph\ kh”_j"Zsbo G>D ijh\h~beb ih f_Ih"b
ih kf_jlghlidgdh\ "Zn®EcKQRDIBWUDB X@ijb wlhf gzZfb bkihevah\Ze
eZ[hjzZlhjby [bhl_klbjh@zZigbhsvx mkljhcklI\Z "ey wdkihgbjh\Zgby jZq
\ debfzlhklzlijbI_fi_jzZImjXK

J ameviZlu b bo h[km ™~ _gb _

GZghfzZl_jbZeu GF fhlml ijbg_klb h[s_klI\m kms_klI\_ggi
kh\_jr_gkl\h\Zgbx f_~bpbgkdhc ~bZ]ghklbdb f_Ih”"h\ e_q_gby i
fhgblhjbg]Z azZ]jyag_gby \h”u b \ha”moZ bkihevah\Zgbx kheg_qc
kbkl_f \h~hkgZ[ _gblykbdbo ilhur_gbx gzZ~_"ghklb b wnn_dlb\ghklb |
kbkl_f h[ezklb ijbf_g_gby GF \ kh\j_f _gghc gZmd_ b |_ogbd_ qj_
> @

<g_"j_gb_ GF fh _I [ulv bklhggbdhf b ihl_gpbZevguo hiZzkghl
ijhba\h~kl\h ih~rgbfzZ _| ijh[lejufu ydeyxlky [he__ keh gufb b f_g__ ba



qg_f fghlb_ ~jm]b_ bggh\zZpbb f_g_""f_gl jbkdZ \ gZghbg”"mkljbb -
\ukhdbf |Ij_[h\Zg @ f

< hl_qg_kI\_gghc b azZzjm[_"ghc ijzdlbd_ Ihdkbgghklv GF
bkke "m_Iky gZ "bhflgumdh]dj ij "ezZ]Zxlky d bkiheklak\Zfgbxldadkl
dzd ijhkl_crb_ hj]J]Zgbafu fbdjhhj]l]Zgbafu de_lhqgu_ b kmJ[de
jZaebqggu_ ]b~jh[bhglu jZkl_gby gZk_dhfu_

M~h[guc b ijhklhc \ bkihevah\zZgbb | _klI ij _~\Zjbl_evglfc hp_g:
ij_"eh beb bkke_ _~h\Zl _eb [bheh]bg_kdh]h nZdmevl I1Z F=M < d.
bkihevah\Zeb dbr_gqgmx iZehgdm \ dhlhjmx [ue \kljh_g ]_g ba
[Zzd]_jbc ij_"™"\Zjbl_evgh \uykgb\ glh ml]e_jh”gu_ gZghljm[db
Ilhdkbggufb elp_*gguc [bheh]zZfb F=MZgdlkbhja kkzgbfzZ | g_ [he_ _
> @

;he_ ijb_fe _fu \ h[eZklb wdheh]bgq_kdhc Ihdkbdheh]bb
]brjh[bhglZo \ hkgh\ghf ih kf_jlghklb>jzZz@tilhe viZngbde |Ihd ihal\hey
hp_gblv ebrv madhki_pbnkeklkdh ihwlhfm gzf ij _~klhyeh \uJjZ
f ITh~bdb b Kbkl fu dhlhju_ [ueb [u gZb[he__ bgnhjfZlb\gu klZ
bf _eb h[t_dlb\gmx pbnjhimx hp_gdm j_amevlIZlh\ b ohjhrh dhjj_
ihemq_ggufb gZ "b\hlguo

H[jZah\Zgb_jZaedlgqglZlh\ hdZaulZ_ | kms_KklI\_ggh_ \ebygb_ ¢
GF ey \h~guo ihalhghgguo gZebgb_ \ \hr_  GF fh _| mkbeb\ZlI
wdhlhdkbdZglh\ GZijbf_j &&dmifdrzegypobyd ZjiZ ba \h~u \hajzZklzZeZzZ -
K\_" gby h wdhlhdkbgghghb @®B®xid hd[zZf \ ebl_jzZImj_ \klj_gZxlky
hrgzZzdh fh gh ij_7~ihezZ]zZlv qlh hgb fh]lml [ulv ihl_gpbZevgh hiZz
bkke "h\Zgby ijh\h”~blv gZ mjh\g_ ihimeypbc b khh[s_kI\ hgb “he
g_ lhevdh Ihdkbgghklb GF gh b bmdhkbkt* f§bo \ Ihf gbke_ \ i_j_
ljhnbg_kdbf p_iyf [bhfh”"bnbdZpbb [bh” _]jZ*"Zpbb ih hp_gd_ bc
]imiiZo ju[@

>Zggu_ ih ] _ghlhdkbgghklb | _jZlh] _gghklb wf[jbhlhdkbqgghKkll
1Zzd"_ \ebygbx gZ ]hjfhgZemggacbkbZImk “b\uo hj]J]Zgbafh\ \ ebl_j.
bklhggbdZo ijZdlbg_kdb hlkmlkl\mxl hgb h[ez”~Z | k\hcklI\Zfb
hlebggufb hl bo fbdjhZzdjhkdhibgq_kdbo ZgZeh]h\ b ij_~klZ\ey
ijbgpbibZevgh gh\luc nzZdlhj \ha”_ckl\mxsbhmpmZgdh]Xgbydgby e3F ¢
\u'b\Z_fhklv b \hkijhba\h”~kl\h Jb~jh[bhglh\ bkihevah\Zebkv \_I\bkl
p_jbh*"Zngbb &HULRGDSKQLD DIILQLY /LOOLMHERUJ Djbl_jb -

jZgdh\ kem'beZ ]b[_ev ! hkh[_c aZ jZ&l\hpk&e ojmgligokdh]h
1b[_ev ! *b\higuo b ~hklh\_jgh_ hidehg_gb_ ieh~h\blhklb hl dh
aZ kmlh@

GZfb ~ey | _klbjh\Zgby G>D [ueZ \u[jZgZ f_IlhAbdZ hij "~
Ihdkbqghklb gZghihjhrdh\ ba”_ebc ba gZghiBt_jbhZehA\h\gEghkEA{ T



klhgguo \h~ kh”~_j"Zsbo gZghgZklbpu \ eZ[hjZlhjguo mkeh\byo
dZg_KkI\_HjljklgbafzZ gbarbo jZdhh[jZaguo *"Zngbc 'DS®QLD PDJQD
>7Zg9ggdylh~bdzZz hkgh\ZgZ gZ hij_"~_ e _gbb kf_jlghklb ~Zngbc
\h~guo "bki_jkguo kbkl_f GF khn j"Zsbo | _klbjm_fu_ gZghqZz
kjZ\g_gbx k dhgljhevghc dmevimjhc \ ijh[Zo g_ kh”™_j Zsbo bkdnm
Hkljh_ IThdkbqg_kdh_ ~ _ckl\b_ bkke_"m_fuo ijh[ gZ "Zngbyo hij_"_¢
gZktwdkihabpbb \ bkke_~m_fhc ijh[_ Dhebq_kI\_ggZy ozZjzdl_jbl
wlhf hij_~_ey |ky h[s_ijbgyluf ihdzZzazl_e_f bg”~_dkhf Ikdkbqggl
hlghkbl_evghc \_ebgbghc kf_jlghklb "ey dZ ~h]lh \ZjbzZglzZ "bki_j
ih kjz\g_gb>glheh f

, dtlne ol

1" dlb 1k £ dhebqg_kl\h jZqdh\ ihke_ wdkihabpbb \ dhgljh
kKhhi\_IkI\_ggh

GzZfb ijh\h~*beky mqg_I| kf_jlghklb ~Zngbc \ hiul_ b dhgljhe_ q
lib ~_ckl\bb G>D \ dhgp AljZzpb¥d bg”_dk Ihdkbgghklb gZoh”"be
ghjfzlb\ghf bgl_j\Zze_ f_g__ glh k\b”_|I_evkI\m_I h[ hikmlIkI\t
N ckl\by qZklbp G>D ijb bkke_~h\Zgbb [he__ gbadbo dhgp_gljZr

] "fg_ [ueh \uy\e_gh \ujz _gphthhlindkbckl\by G>D gZ ~Zngbb
l[Z[e

ljh\_"~ gguc wdki_jbf_gl iha\hebe \uy\blv aZhbklbihklI\Z@"h
gZb[hevrZy |]b[_ev "~Zngbc ih  kjz\g_gbx k dhgljhe_f \uau\Z

dhgp_gljZpby ] ~f bg~ _dk lhdkbqghWdb khkl
< dhgp_gljZzpbh ~fbg” _dk Ihdkbgghklb khklZ\be \ dhg
] Af “ b\ dhgp_gljZpBb “ b\ dhgp_gljZpb!

1
LZdbf hfjZza\ oh”_ wdki_jbf_glZevguo bkke_"h\Zgbc [ueh \uy\
A ckIi\b_ gqzZklbp G>D gZ ~“Zngbb 'DSKQLD PDJQD 6WUDXV \ ~hk
1 *b f_g__



Jbkmgh®af_ g _gb_ bg”_dkZ Ihdkbgghklb gZgh~bkazkgkbth kijb flyl_a_
_1h dhgp_gljZpbb \ jZkI\hj_

ljb hp_gd_ kl_i_gb Ihdkbgghklb bkke_"m_fuo h[jZaph\ bki
deZkkbnbdZpbb ih \_ebgbg_ bg”_dkZ Ihdkbgghklb 1Z[e

LZ[ebpZKbkl fZ dezkkbnbdZpbb ZgZebabjm_fuo ijhlhihkbgghdbly b

=jmiiu Dhgp_gljZpby gZgh”bks_jkpqdgZz bg”_dckuAh”™ h kl_i_gb
dj fg_a fz ] ~f Ihdkbgghklh IThdkbgghklb ijh[u
A F_gvr_ >himklbfzy kI _|i_gv
Ihdkbgghklb
HI' A ~h A H I "h H[jZa_p Ihdkbq_g
‘he A ‘he H[jZa_p kbev|gh
lhdkbg_g

J_amevlZlu ijh\_"*_ggh]lh gzZfb wdki_jbf_glZz k bkihevah\zZgb_f
J]miiblIRWKREUDQFKLKWY\UDEBKRYLbo jZpbhg G>D ihemqg_ggh]h b
]b”rjhl_jfZevguo \h~ \ khklz\_ ]JjZgmebjh\Zggh]h dhf[bdhjfzZz g_
mom”r_gby bo ih\_~_gby ijb dhgp_gljZpbb ~h fZkk

<u\h?u

< oh”_ wdki_jbf_glZevguo bkke_ _"h\Zgbc \W_Jhudkb[jqpekdRuy
A ckl\b_ qZklbp G>D gZ ~Zngbyo 'DSKQLD PDJQD 6WUDXV \ \h
] b [he__
l[jh\_~_ggu_ gZfb bkke_"h\Zgby iha\hebeb mklZgh\blv ql
dj_ fg_a_f g_ hdzZaulZ_I| Ihdkbqg_kdh]h ~_ckl\by gZ ~Zngbc b fh"
dzq_kI\_ i_jki_dlb\ghc dhjfh\hc ~h[zZ\db \ khklz\_ dhf[bdhjfh\ ijk
fZzkk "~ey huki\Zz
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DjukzZgh\ ? X > fbrh\zZz L ; Ijh[e_fu wdhlhdkbdheh]bb
ju[ FZl_jbZedk_jhkkbckdhc dhgn_j _gpbb ih wdhlhdkbdheh]bb ihl
;¢ Ne_jh\zZz ©:gljhiheh]bqg_kdh_ \ebygb_ gZ \h~gu_ hj]l]Zgbafu b v
k_fbgzjz ©Kh\j_f_ggu_ f_Ih”u bkke_"h\Zgby b hp_gdb dzq_kl\z
hjl]Zzgbafh\ b wdhkkkh\bbyomZgljhih]_gghc gZdjma&dlmdy]([jy ]
BgklbIml [bheh]bb \gmlj_ggbo \h”® bf B >hjhdizZghgxX&k & Q
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EZibg : : Ihl1Zih\ < < A e gdh\ < G KmffzjgzZy Zgll
[bheh]bg_kdzy zZdygx\g’kbki_ jkgh]h dj_fg_a_fzZ ba |_jfZevguo \h:
;mle_jh\kdb_ khh[s_gby <« K

Fhjl]ze_\ X G Fhjl]ze_\Z L = =jblhjv_\ X K F_Ilh~bd.
bgr_dkZ Ihdkbqgghklb gZghihjhrdh\ ba”_ebc ba gZghfzZl_jbiZeh\ C
hkz~rdh\ klhgguo \h" Kkh”_j"Zsbo gZghqgZklbphj]izg bka'fld Sgh@ LD | _|
PDJQO®&W U DKW K\b~_ 1 _evkI\h h[ ZIl_klZpbkl <
=hkm~ZjkI\_ggh_ h[jZzah\Zl_evgh_ mqj_"~_gb_ \ukr_]h ijhn_kkbh
OLhfkdh&km~rZjkl\_gguc mgbWLhkkd 12 k

lhlzih\ < < Fbjh\hc jughd ihlj_[e_gby Zfhjnguo dj_f
]b~jhl_jfu DzZfqgzZldb dzZd gh\u_ ijbjh*gu_ bklhggbdb 7~ey ijhba\h”}
dj_fg_a_fZ \ Jhkkéobjh\kdb_ khh[s_ghy <« K

K_cnmeeZ J > Dbf ? D Ijh[e_fu Ihdkbgghklb gZghnZz
ij_i1ZjZlh\ Wdki_jbf_glZevgZy b debgbq_kdzZyw nzZjfZzdiKeh]by

LhfbebgZz B B =j_fygbo < : Dhfh\ < L <ebygb_ gZghqg
\u'b\Z_fhklv b hiehhklv FHULR GDSKQLDObZeWKKLQkVjhkkbckdhc
dhgn_j _gpbb ih wdhlhdkbdheh]bb ihk\ys_gghc izZfylb ; : Ne_jh\Z

\ebygb_ gZ \h*gu_ hj]JZgbafu b wdhkbkl_fu@ b rdheu k_fbgzZjz C
bkke_"~h\Zgby b hp_gdb kiizlghllgBy\hik~*guo hjJZzgbafh\ b wdhkbkl_f
Zgljhih]_gghc gZ]jmadi&k® gly[jy ] BgklbIml [bheh]bb Bgmlj_gg
B > 1ZiZgbgZ JhfhdB;<< J:G Q K
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Ihdkbgghklb b hizkghklb gZghqzZklbp b gzZghfzl_jbzZeh\ Lhdkbdhet
< K

6NMROGLQJ /O . HUQ . +MRUWK 5 HW DO 8SW
QDQRSDUWLFOHYV LQ 'DSKQLD PPJQD @BFRWR[LFRORJ\



9 785906 84747

8

Dhglbg glZevgZy Zd\ZdmevimjZ
hi\_ | \uah\zZf \j _f gb
FZI _jbZeu <k _jhkkbckdhZddEogqckghc dhgn_ j gpbb Fhkd\:

yg\Zjy ]

GZmqggh_ ba”~Zgb_

Ba~Zl _evkl\h ©I _jh?
Fhkd\Z Gb" _]hjh~kdZzZy mlg ~ dhf
L_e
lh~ ibkZgh d bkihevah\Zgbx
H[t f F[Zcl We _dljhg | _dklh\u_ ~Zg
AZdZa Lbj@da



