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w Wdhghfbdz ;;, \_dZ k[hjgbd fzZI_jbZeh\ ,,; f_""m
gh ijZzdlbg_kdhc dhgn _gpbb Gh\hkb[bjkd + N _dZ
>ih”r j_~ H : Qbklydh\hc@ :GHH <H P _gljhkhxaz .
Gh\hkb[bjkd — k
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< k[hjgbd \hreb klZIvb mgzZklgbdh\ f_""mgZjh*ghc gZm
dhgn_j_gpbb p_evx dhlhjhc y\ey_|ky ij_~klZ\e_gb_ agZc

gZmgguo bkke_"~h\Zgbyo ih gzZijz\e_gbyf dhgn_j_gpbb h
ke_~h\zZl_evkdh]h b ijZzdlbg_kdh]lh hiulz Kh~_j Zgb_ ki
Zevgmx |_fZlbdm gZmgguo bkke_"h\Zgbc \ h[eZklb khphb:

jZa\bIby kljzg b j_]l]bhgh\ wdhghfbdb hljZzke_c b ij_"ijby
l_g~r_gpbc \ f_g_""f_gl_ IljZgknhjfZpbb ihlj_[blhevkdh]t
b mkem] jZa\blby nbgZgkh\h]lh jugdZ 1_hjbb b ijzdlibdb
1z ZgZebaz b Zm”blZ bgnhjfZpbhgguo |I_ogheh]bc \ pb
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K[hjgbd j_dhf_g~h\Zg d barZgbx Kh\_Ihf ih gZmd_ Kb]
| 1Z ihlj_[bl_evkdhc dhhi_jZpbb ijhlhdhe hi A _dZ[jy

jkdbc mgb\_jkbl_|I
bl_evkdhc dhhi_jZpbb
|



KH>?J@:GB?

=heh” < K F_evgbd I K XKhihgd gbbg fG "M gZjh~ghc
kbkl_fu hlg_lghklb JThkm~ZjkI\_gguo hjl]ZgbaZpbc b bg~b\b”n
ij_"ijbgbfzl_e_c \ J_kim[ebd_ ;_eZjmkyv

>Zgbedh\Z2jK[e:_fu \u[hjZ f_Ilh~"bg_kdbo ih”oh”h\
\gmlj_gg_lh Zm~blz

?evph\z ? < ;Zjkmdh\Z G Nmo]ZkkZjkadbld mq_|

dzd hkgh\zZ ey kha~Zgby mijZ\e_gq_kdhc hlg_Ilghklb hj]Zgb
AZcp_\Z : B Kh[Ke\j\Z_ ggac Zm~blhj \hijhku

dhfi_|_gpbc wlbdb b khojZzg_gby ijhn_kkbb \ pbnjh\mx wiho
DZi_exd A : Dhg~jZhbVvZ[Kag_k ZgZebazZ \ h[_ki_q_gbb
dhgdmj_glghkihkh[ghklb dhfiZzgbb

DzZjimlh\Z Bp =ghqgzZy ~_yl_evghklv \ Jhkkbb ZgZeba jugdZz
gZehlhh[eh _gb_ b i_jki_dlIb\u jZa\blby

Dh\zez\z ? K ;hihgbglzaWwk*Kehd ih kebygbx

b ihlJehs_gbx \ [Zgdh\kdhc hljZzkeb J_kim[ebdb ;_eZjmkyv
Dhegm]bdhklimeZlu [mo]Zel_jkdh]lh mqgzlZ FhjbkZ FmgbpZz
Fbe_gbg F < —dphddhfe b i_jki_dlb\u jZa\blby
Zm~blhjkdh]l]h nbgZgkh\h]h dhgljhey \ J_kim[ebd_ ;_eZjmkv
GZmfgbd K H Rdz[@ZkedZhh[elh  _gb_ g_"\b bfhklb
nbabg_kdbo ebp \ mkeh\byo wdhghfbqg_kdhc bgl_J]jZpbb

MeZdh\ G K KmdZghdb: dZeh]lhh[eh  _gby g_"\b bfh]h
bfms_kI\Z \ J_kim[ebd_ DZaZoklZg \ kh\j_f _gguo mkeh\byo

:ghobgz ? F F_dKjhXz Bbg_kdh_ iezgbjh\zZgb _

b ijhljghabjh\zZgb_ k\yav b hlebgby

;Z2dZ_\Z < < Dzpxza\bllb <i_jkhgZeZ dZd nzZdlhj
dhgdmj_glhkihkh[ghklb hjl]ZgbazZpbb

> fb~r_gdh > ;ZHEhiZgghklb jZa\blby

jhkkbckdh]lh jugdZ xjb”"bg_kdbo mkem]

>ufh\ ? < Jm[Zg G X MK bjg H\g gu _<f_Th”u

mijZ\e_gby ijh_dlzZfb $JLOH 6&580 d_ck f_Ih~ /HDQ
AZ"hjh gzZy F | GZjugGh\uzZ t_dgheh]bb \ mijZz\e_gbb
i_jkhgzehf f_lIZeemjlbg_kdh]h ij_"ijbylby J_kim[ebdb DZaZo



AZ"hjh gucljbkxe_gq_gb_ wnn_dlb\guo ijh_dlguo dhfzg~*
gZ ijhfure_ggu_ ij_"ijbylby J_kim[ebdb DZaZoklZg
Dzjlz\p_\z : < EbolzKikhkhyuHihBur_gby
wnn_dlb\ghklb kbkl_fu mijzZ\e_gby jbkdZfb \ hj]l]ZgbazZphb
gZ ijbf_j_ BGO KH J:G

Dhq_Ilh\z 2?2 FhRbajh\Zy ljZgknhjfZpby dZ”~jh\h]h
h[_ki_q_gby \mazZ Gh\hkb[bjkdhc h[eZklb

Diml__\Z H < Djxdh\ D : HE_gyg@&hmZh\e? I\hj_gghklb
dZq_kI\hf h[jZah\Zl_evguo mkem] k bkihevah\zZgb _f f_1Ih
6(5948%/

E _\dbg l=_ogheh]by gZmqgh]h I\hjg_kI\Z b klbfmebjh\Zgt
im[ebdZpbhgghc Zdlb\ghklb ij_ih~Z\Zl_e_c ljZgkihjlguo
Ebg_pdbclB6kdb ijbf_g_gby ZgZeblbdb g_eh\_q_kdbo j_k
\ f_ g "~ _f_gl_

EyfdbgZ <gZeba fbjh\h]h hiulZ mijZ\e_gby b jZa\blby
ij_ ~ijbgbfzl_evkdh]h mgb\_jkbl_IZ

Fhkdh\q_gdh ? : :DdhijEkem k jzajz[hld_ kbkl_fu
mijZ\e_gby jbkdZfb ey \Z]hghkljhbl_evghlh ij_~ijbylby
Gh\bpdbc < : QbklgZbJHe< Bdjblbggu_ jbkdb

\ [jhd_jkdbo dhfiZzgbyo hij_"~_e_gb_ b mijzZ\e_gb_
H\gqZjh\ :D \hijhkm hjl]ZgbaZpbb \gmljbnbjf_gguo hlghr_¢
gZ hkgh\_ bkihevah\Zgby ijh]j_kkb\guo “hklb*_gbc ijzdl
f g nf_glz

lhghfzj \Z : | :dbfJheék §h]jZffu ehyevghklb
\ fZjd_Ibg]lh\hc ~_yl_evghklb dhfizgbb
JZfZazZgh\z B : :Z@ZzZh]\&h&bfaklv b hkh[_gghklb

jZajzZ[hldb kljzl_lbb jZza\blby Jhjghjm~ghc dhfiZzgbb
Jh~"bgz B X EbolZdkidZ\ye HgbB dhffmgbdzZlb\gufb

| _ogheh]byfb ijbf_gy_fufb \ h[jZzah\Zl_evghc hjl]ZgbaZp
Kmjh\p_\ZBggh\ZpbhggZy ZdIb\ghklv Jhkkbckdhc N_"_jZ
khklhygb_ b I_g~_gpbb

Limkh\ : B >m[jh0blgldbjG\Zgb_ ]bihl_a \ [bag_k_

ijb nhjfbjh\Zgbb kljzZI_]bb dhfiZzgbhb

jobih\ 72 <Zkbemj\wkkbq;_kdbc ihl_gpbZe
Fmjfzgkdhc h[eZklb



:nZgZkv_\J > lehlghbplhgdZL b <_jki_dlIb\u jZa\blby
\t_a”ghlh \gmlj_gg_J]h ImjbafZz \ Gh\hkb[bjkdhc h[eZklb
DZimklbg : : Q_joyjdlgv& jDa\blby Jhklbgbhgguo mkem]
\ mkeh\byo Jeh[Zevgh]h wdhghfbqgq_kdh]h djbabkz
Fmlh\bgzZ G < KZ]bjkA_dIK\u dZjv_jghlh jhklz

b h[fmg_gby fheh”~_"b \ bg”mkljbb Imjbafz

Ilhghfzj_\ G G Khilgiz[fe: fu jZa\blby Imjbklbg_kdhc

N _klbgZpbb \ J_kim[ebd_ Lu\Zz

Khdheh\kdzy ? Khdb&hXkaddleg] ovZd jZagh\b”rghklv
Z\lhimjbafzZz <ebygb_ gZ wdheh]bx b i_jki_dlb\u jZa\blby \ E
GZjh~rghc J_kim[ebd_

;Z[Zgh\Z ? < B\Zgh\Z H G Bgrzlejiagihhggu<

I_ogheh]lbb b kbkl_fu mfgh]h ]hjh*Z

ymjrx]lh\Z H < KmldhZgh\gb KdZq_kI\Z h[kem b\Zgby
k_j\bkguo p_gljh\ ijb \g_"j_gbb mqg_lguo ijh]jzff

>fbljb_\Z XJhev kbkl_fgh]h Zki_dlZ bgnhjfZpbhgguo

| _ogheh]bc \ mkeh\byo pbnjh\baZpbb

>jZlmgh\z E K >jZRmgjh\a ? j <r_gby

b kfzZjl h[jZah\Zgb_

?ebkljzlh\Z B ; Ib&mjdhjGu =j_kmjku ~Z1Z p_gljh\
?ebgdbgz : JhikBoghhjPZpbhggZy kbkl_fZ \uyle_gby
hrb[hd \ hi_jZpbhgghc "_yl_evghklb dhff_jg_kdh]h [ZgdZ
Ahdbjh\Z NL_ >gheh]lbqg_kdb_ bggh\Zpbb \ ijh*\bgmlhf Zm~*bl_
kh\j_f_ggu_ bgkljmf_glu b f_Ih”u

Dhddha F F Eb&Zglb\kkbg< kdbc ZgZeba k ijbf_g_gb_f
yaudZ ijh]ljzffbjh\Zgby 5

Dhe*mgh\zZz B > FZzdzZj_\bqg : Ijh <dlpgh9ZdBE_G

b jzajz[hldz zZ\IhfZlbabjh\Zgghc bgnhjfZpbhgghc kbkl_fu
"ey we_dljhggh]h ~hdmf_glhh[hjhlZ

Dhil_eh\ : : AZoZjgZagjHK3dZ b bgl_ljZpby ijh]jzffghlh
fhrmey ©lezZzgbjh\zZgb_ jZ[hl | _ogbdh\2 \ Ibih\mx dhgnb]mjZp
© K (53 a

FZevp_\ B < GZkb[meebg > Bkdmkkl\dgga E <

bgl_ee_dl \hafh 'ghklb b \ebygb_ gZ ijhn_kkbhgZevgmx ~_y
fZrbgbklz djzgz



Fmlh\bgz G < ;Zcfmohf_~h\ J XhatZghfbjh\ > <
bgl_ee_dimZevghc kbkl_fu ~ey Z\IhfZlbg_kdh]h ZgZebaz
k bkihevah\zZgb_f ijh]jzffbjm_fuo bklhggbdh\ k\_1Z
Gh\hkzeh\zZ W : >bdhebdhgnmhjfZpbhgguo |I_ogheh]bc
\ mijZ\e_gbb [bag_k ijhp_kkzZfb hjlZzgbazZpbb

K_cibr_\z w D Kzl1zIBgth\NZpby?bgnhjfZpbhgguo
I_ogheh]bc \ \_Iljhwg_j]_Ibqg_kdb_ kbkl_fu

Klj_[dh\Z BENm@dpbhgZevgZy kljmdImjZ bgnhjfZpbhgghc
mijZ\e_gby jbkdzfb ij_"ijbylby

Limkh\z : X BewbdlzghfBljbqg_kdh_ fh~_ebjh\Zgb_

dzd bgkljmf_gl hp_gdb ijh]Jghaguo agZgq_gbc ihdZazl_e_
Nyl _evghklb [ZgdZ

Q_jgydh\ F D >jZ]lmgh\Z E JKkdbnblgndhhf\ZpbBgghc
[_ahiZkghklb kn_ju "bebsgh dhffmgZevgh]h ohayckl\Z
Q_jgydh\ F D Q_jBkdhevahFzZgb_ pbnjh\uo | _ogheh]bc
Ney "hklb _gby wdheh]bg_kdhc mklhcgb\hklb

RZezZgh\ G < RZezZgh\z H G I_rdh\Z F G Aeh[bgZ K
Hp_gdZ ~“hklzZlhgghklb ijb[ueb ij_"ijbylby



M>D

=heh” < K F_evgbd |l K >hjhrd_\bg G F
;_ehjmkkdbc Jhkm~ZjklI\_gguc wdhghfbq_kdbc mgb\_jkbl_I

KJ:<G?GB? F7@>MG:JH>GHC KBKL?FU HLQ?LGHKLB
=HKM>:JKL<?GGUO HJ=:GBA:PBC B BG>B<B>M:EVGUO
1J?>1JBGBF:L?E?C < J?KIM;EBD? ;?E:JMKYV

>799Zy klzZlvy ij_"klz\ey_| kh[hc ZgZeba jZaebqgbc \ ijbf_g_gbb FK
jh~rguo kl1Zg~Zjlh\ nbgZgkh\hc hig_Ighklb \ [_ehjmkkdhc- lThkmAZjkI\_g
"b bg"b\b"mZevguo ij_"ijbgbfZl_e_c < klZlv |h"1h[thZkkuIjb\Zkay
b hlebgby \ Ij_ [h\Zgbyo d nnggkh\hc hig_lghklb 'Z 1Zd - \u~_eyxlky h
klb gz |m|b ijbf_g_gby f_"“mgZjh~guo klZg~AZjlh\ \ J_kim[ebd_ ;_ezZjm

Dexq_ kelh\Z"ngjh"gu k1Zg~Zjlu nbgZgkh\hc hig_4ghklib FKNH
NZikIN ggu hj]Zgbazpbb bg~b\b"mZevgu_ |J_"|JbgbfZI -eb ijbf_g_gb
[e_fu gZpbhgZevgu_ klZg”"Zjlu [mo]Zel_jkdh]h mq_

+RORG 9 6 OHOQLN 3 6 'RURVKNHYLFK 1 0
%HODUXVLDQ 6WDWH (FRQRPLF 8QLYHUVLW\

&203%$5,621 2) 7+( ,17(51$7,21$/ 5(3257,1* 6<67(0
2) 67$7( 25*$1,=$7,216 $1' ,1',9,'8%/ (175(35(1(856
1 7+( 5(38%/,& 2) % (/$586

7KLV DUWLFOH DQDO\]HV WKH GLIITHUHQFHV LQ WKH DSSOLFDWLF
BWDQGDUGY LQ WKH %HODUXVLDQ SXEOLF VHFWRU DQG DPRQJ LG
LQ GHWDLO WKH VSHFL{FV DQG GLIIHUHQFHV LQ ¢QDQFLDO UHS
GLI¢FXOWLHYV LQ DSSO\LQJ LOWHUQDWLRQDO VWDQGDUGV LQ W

.H\ZRUGQWHUQDWLRQDO ¢QDQFLDO UHSRUWLQJ VWDQGDUGV
LOQGLYLGXDO HQWUHSUHQHXUV DSSOLFDWLRQ RI ,)56 SUREOHP!

>ey mijZ\e_gby hjl]ZzgbazZpb_c Ij_[m_Ilky agZgbl_evguc h
pbb ihwlhfm djZcg_ \Z gh ijbf_gylv _*bgu_ f_Ih*heh]bqg_kc
hjlZzgbazpbb [mo]Zel_jkdh]h mqg_IlZ qlh[u \k_ ihevah\Zl_eb f
j_Zevgufb "Zggufb h khklz\_ f_klhgZoh ~_gbb b kljmdImj_ hj
ihevah\Zgbb zZdIb\h\ b iZkkb\h\ Z 1Zd _ k\h~guo-"Zgguo ih h
jZkeb b kljZzg_ \ p_ehf > @

< gZklhys__ \j_fy ;_eZjmkv Zdlb\gh jZ[hlZ_1 gzZz” ihwlZiguf
f_""mgZjh~rguo klZg”Zjlh\ nbgzZgkh\hc hig_Ighklb ij_"ijbylb:
kiIVhf ijbgyluo klzZzg”~Zjlh\ bo \azZbfhklyavx k gZeh]h\hc kbkl_
bo bkihevah\Zgb_f \ dZq_kI\_ bgkljmf_glh\ "ey mijZ\e_gby
\azbfh”_ckl\by k \g_rgbfb iZjlg_jzZfb b ihemqg_gby dj_~blh\ >

F_""mgZjh~gufb klZzg~ZjlZzfb nbgZgkh\hc hlg_lghklb FKNF

ky ijz\bezZz mklzgz\eb\Zxsb_ |j_[h\Zgby d ijbagZgbx hp_gd



nbgZgkh\uo hi_jZpbc ~ey ih*]hlh\db nbgZgkh\hc hlqg_]I
ij_~ijbylbc ih \k_fm fbjm > Kk @

Ke_~m_I hif_Iblv qglh f_""mgZjh~gu_ klZg”Zjlu nbgZgk
g_ yleyxlky ghjfzlb\gufb ijZ\h\ufb ZdlZfb Hgb jZajzZ[hlZz
fbl_1Z ih FKNH \ ihjy*rd_ gqZklghc bgbpbZIb\u ih~"_j Zg
gZevgufb hj]j]ZgbaZpdydEfb F_""mgZjh~rghc n_"_jZpbb [mc
IjZ\h\hc klZImk f_""mgZjh~guf klZg”*Zjlzf ijbr"Z_I-j_r_gb,
ghlh hj]ZgZ gZ gZpbhgZevghf eb[h f_"gZpbhgZevghf mj
;_eZjmkv 1Zzdbf aZzdhgh”Zl_evguf hj]Zghf yley_Iky Kh\_I Fk
g_gby \ ?\jhkhxa_ h”h[j_gb_ FKNH ijhbkoh”bl ih ki_pbZ
ghc ijhp_"mj_ FKNH g_ yleyxlky ijZ\beZfb b g_ ij_"iheZ]:
ljzdlh\dm <h fghlbo kemqgZyo “himkdZ_Ilky ijbf_g- gb_ ijh
"N _gby ki_pbZebklh\ hkh[h \ukhdh]h deZkkZ hp_gdb \_
guo "Zgguo |_ogbqg_kdbo hp_ghd b jZzkg_Ilh\ > @

< jzZfdZo gZpbhgZevgh]lh aZzdhgh”~Zl_evkI\Z j_r_gb_ h
azdj_ie_gh \ AZdhg_ J_kim[ebdb ;_eZjmkv ©H [mo]Zel_j
kib2a hl bxey ] « A ijbgylhf 1ZeZlhc ihxYklZ\bl_

lh~rz >Zgguf aZzdhghf agZgbl_evgh jZkrbj_g ki_dlj km
\Zgby h[yaZgguo khklZ\eylv hig_Ilghklv ih FKNH- JZg__
e_gby h[yazl_evghc hlqg_Ilghklb ih FKNH jZkijhkljZgyehl
gZ [Zgdb Kk ijbgylb_f aZzdhgzZ k ]h~Z hlyazZgghklv khk
khhiIV_Ikl\bb k f_""mgZjh~rgufb klZg~ZjlZfb nbgZgkh\hc h
eZkv m h[s_kI\_ggh agZgbfuo hjl]ZzgbazZpbc kljZgu M ij_
ihlj_[ghklv \ \ukhdhd\Zebnbpbjh\Zgguo ki_pbZebklZo d
gbfzlvky khklz\e_gb_f hlg_lghklb KkhhI\_Ikl\mxs-—_c f_ "I
NZjlzf kZfhklhyl_evgh

ljbf_g_gb_ f_""mgZjh”~guo klZg”~Zjlh\ nbgZgkh\hc hiqg_
fh> | Julv h[fyaZl_evguf "ey JThkm~Zjkl\_gguo hj]Zgh\ \ g_
hkh[_ggh I_o dhlhju_ bf_xI f_"~mgZjh*gu_ nbgZgkh\u_ hl
\e_dzZxl| bghkljZggu_ bg\_klbpbb WIh ihfh]Z_1 h[_ki_qgbl
b ijhajZzqghklv nbgZgkh\hc bgnhjfZpbb qlh ih\urzZ_1 ~h
kI\_gguf hjl]ZgbaZpbyf >ey bg”b\b"mZevguo ij_"ijbgbfZ
g_ bf_xsbo f_""mgZjh”"guo nbgZgkh\uo hlghr_gbc ijbf_g
yley |ky h[yazl_evguf

Hkgh\gu_ koh”kI\Z f_"~m [mo]Zel_jkdbf mqg_lhfih FKN
guo hj]ZgbaZpbc b bg”b\b"mZevguo ij_"ijbgbfzZl_e_c \ ;_

— h[_dzZl_]hjbb hjl]ZgbazZpbc “he gu kh[ex~Zlv-hkgh\gl
]Zel_jkdh]lh mq_1Zz

— ]Jhkm~ZjkiI\_ggu_ hj]Zgu b bg”b\b"mZevgu_ ij_"ijbgl
ij_~klzZ\eylv nbgzZgkh\mx hlq_lghklv \ khhI\_IklI\bb k hij_
fzlZfb mklZgh\e_ggufb gZpbhgZevguf aZdhgh”ZIl_evkl\t

— FKNH ij_~hklz\eyxl j_dhf_g~Zpbb ih hp_gd_ b ijbag:
h[yazl_evkl\ ihwlhfm ]Jhkm~Zjkl\_ggu_ mqj_""_gby b bg
ijbgbfzZl_eb IZd _ “he gu ke_"h\Zlv wibf j_dhf_g2Zpbyf i
agZgbb k\hbo ZdIb\h\ b h[yazZl_evkl\



— FKNH Ij_[mxl glh[u nbgZgkh\Zy hlg_Ilghklv ifh\_jyeZkv
eZkv g_azZ\bkbfufb Zm~blhjzfb ihwlhfm ]Jhkm”~ZjkkH _ggu_ hj]lzZ
Zevgu_ ij_"ijbgbfzl_eb fhlml ijh\_jylvky \ khhI\_lklI\bb k gZp
lj_[h\Zgbyfb

?klv g_dhlhju_ koh”kI\Z \ ijbf_g_gbb FKNH Jhkm~Zjkl\_ggt
aZpbyfb b Bl \ ;_eZjmkb _klv b jZaebgby Hkgh\gu_ jZaebqt
"mxsb_ Zki_dlu

=hkm~Zjkl\_ggu_ hjl]ZgbazZpbb gzZklh bf_xI| ki_pbnbqg_kd!
d hlg_lghklb k\yaZggu_ k hkh[_gghklyfb bo ~_ydi_evghklb ¢
ghklv h [x~" _lguo kj_"~klI\Zo beb khpbZevghc hI\_IkI\_gghklb

Bgr"b\b"mZevgu_ ij_"ijbgbfzZl_eb h[ugqgh ij_-~hklZ\eyxl
kimx hlg_lghklv ih kjZ\g_gbx k JThkm~Zjkl\_ggu#Zd hj]ZgbaZry
bo ~_yl_evghklv h[fuggh f_gvr_ ih fZkrlZ[m b keh ghklb

=hkm~Zjkl\_ggu_ hjlJZzgbaZpbb fhlml [ulv ihA\_j  _gu [heV
gx Jhkm~Zjkl\_gghlh dhgljhey b j_]Imebjh\Zgby glh fh™ _1I ih\e
qg_lghklv b Ij_[h\Zgby d g_c

Wlh ebrv g_dhlhju_ ba hkgh\guo hlebgbc ijbf_g_gby FKN
kdbfb J]hkm~Zjkl\_ggufb hjl]ZgbazZpbyfb b bg”*bib"mzZevguf
fZl_eyfb <Z gh hif_Iblv qglh wilb jZaebgby fhlml f_gylvky
b az\bkyl hl dhgdj_Ilguo mkeh\bc b |j_[h\Zgbc }hkm~ZjkI\_
|_evkl\Zz < p_ehf ijbf_g_gb_ f_""mgZjh~rguo klZg~Zjlh\ nb
g_lghklb fh™_I Julv ihe_aguf ey h[hbo Ibih\ hj]l]ZgbaZpbc
h[_ki_gqb\Z_1 _~“bguc b ihgylguc yaud \ nbgZgkh\hc hlg_Ilgh

_ihgbfzZgb_ b kjzZ\g_gb_

< Ih “_ \j_fy g_kfhljy gZ Zdlb\gmx jZ[hIm ih ‘g_"j_gbx f_
guo klzg”~Zjlh\ nbgzZzgkh\hc hig_Ighklb \ hl_qg_kI\_ggmx ijZdlbc
fgh  _kl\h ijh[e_f dhlhju_ y\eyxlky ij_]jZ"hc ey [he__ wnn_
bkihevah\Zgby Hkgh\gufb Ijm~rghklyfb ijh*\b"_gby f_""mgZjl
ANZjlhV' A\ J_Kkim[ebd_ ;_eZjmkv y\eyxlky

— nhjfbjh\Zgb_ bgnjZkljmdImju ijbf_g_gby f_""mgZjh”guo k
nbgZgkh\hc hlg_Ilghklb 1j_"~_\k_]lh j_qv b~zl h-kha”~zZgbb f
ljhebjmxs_]h dZq_klI\h khklZ\e_gby hlg_Ilghklb b __ Zm~blZz
g_kI\_gghc kbkl_fu h[mqg_gby b ih\ur_gby d\ZebnbdZpbb Kki_
FKNH kh\_jr_gkl\h\Zgb_ wdhghfbqg_kdh]lh h[jZah\Zgby hjb_
gZ m]Jem[e_ggh_ bamqg_gb_ FKNH

— ijbf_g_gb_ jZaebgguo \b”h\ mqg_Ilghc hp_gdb Zdlb\h\ b
GZijbf_j jzZzkq_l kmff h{_kp_g_gby ~bkdhglbjh\Zgghc kihbfhl
\hijhk y\ey_lky "hklZlhgqgh \Z guf \ [mo]Zel_jkdhf mqg_I_ ijb
h~rgbf ba kZfuo keh ' guo

>ey j_r_gby bf_xsboky ijh[e_f g_h[oh”bfh ijh~he ZIlv jZ[hl
gZijZ\e_gbb ijbf_g_gby FKNH 1Zd b \ gZijZ\e_gbb nhjfbjh\Z
gZevguo klzg”~Zjlh\ [mo]Zel_jkdh]l]h mqg_IlZ >ey wlh]lh g_h[oh
\Zgb_ kbkl_fu j_]Imebjh\Zgby [mo]Zel_jkdh]lh mqg_IZ b hlg_Igh
ih~Thlh\db b ih\ur_gby d\ZebnbdZpbb dz~jh\ azZf_gzZ b fh"_]
ljzffgh]lh h[_ki_g_gby h[mqg_gby gh\uf f_Ih”Zf jZ[hlu i_jkhg.



< azZdexq_gb_ ke_~m_I| hif_Iblv qglh gh\u_ rmiléh\by o
Imxl g_h[oh”~bfhklv gh\Zpbc \ kbkl_f_ [mo]Zel_jkdh]h m
ayckl\h\Zzgby > @ WIlh wnn_dlb\gZy j_ZebaZpby f_""mg
gZklb mgbnbdZpbb b JZjfhgbazZpbb kbkl_fu [mo]Zel_jkdt
kilb \dexqZy h[t_dlb\gmx g_h[oh”bfhklv ijbf_g_gby Ij_[I
khg_lzZgb_f jZaebgqguo mjh\g_c ~_ckl\by b f_oZgbafh\ j_

Kibkhd ebl_jZImju
>hjhrd_\bg G F Jhev [mo]Zel _jkdhc bgnhjfZpbb \ |

h[_ki_g_gbb mklhcgb\h]h wdhghfbq_kdh]h jZa\blb:
\bq <_kib BgklbImlZ ij _7ijbgbfzl_evkdRbgkd/| evg

©Bl>2 — <

FboZed_\bg : | JZal\blb_ gZpbhgZevghc kbkl_fu [n

I1Z b hlg_lghklb \ mkeh\byo Jeh[ZebaZpbb wdhghfbq
I FbozZed_\bq ;mo]Zel_jkdbc mqg_I| b ZgZeba gz

‘mjgZzZe — < =K

IjZ\h AZdhgh”Zl_evkl\h J_kim[ebdb ;_eZjmkyv :
kmjk@s5/ KWWS Z2ZZ OHYRQHYVNL QHW SUDYR ~Zl|
Khigbdh\z : < Kh~*_j Zgb_ klIjmdImjZ b imlbekh\_jr_
jmkkdhlh ©HIq_IZ h ijb[ueyo b m[uldZo? \ khhI\_IlkI\b]
FKNH : < Khilgbdh\z imo]Zel_jkdbc mq_I-b ZgzZe
g_kdbc "mjgZe — « — K +

KIZImk f_""mgZjh~rguo klZg”"Zjlh\ nbgZgkh\hc hlqg_I¢
guc j_kmjk@/ KWWS SURIEXK E\ IRUBVWXGHQW
s_gby

K\_~ gby h[ Z\lhjZo

=heh” <eZ”bkez\ KiZjbkl)Bgl ;_ehjmkkdbc Jhkm”*Zjkl\_c
ghfbq_kdbc mgb\_jkbl_I J_kim[ebdZ ;_eZjmkv ]
aZgkdbc H PDLO GDFNVWDUSRWDVKNR#JPDLO FF

>hjhrd_\bqg GZIZevy FbbZgrehwdlig gZmd "~hp_gl “hp_g
[mo]Zel_jkdhlh mq_I|Z ZgZebaZ b Zm~blZ \ hljZkeyo gZj
jmkkdbc JThkm~ZjklI\_gguc wdhghfbq_kdbc mgb\_jkbl_1I ;=
[ebdZ ;_ezZjmkv ] Fbgkd ij IZjlbazZzgkdbc H PDLO Q

F_evgbd 1Z\_e K_f4lbKihhgl ;_ehjmkkdbc Jhkm"ZjkI\_c
ghfbgq_kdbc mgb\_jkbl_I J_kim[ebdZ ;_eZimkv ]
aZgkdbc H PDLO SDXO PLOOHU #JPDLO FRP

+RORG 90DGDWWBY ¥ 3URJUDP 6WXGHQW %HOL
8QLYHUVLW\ 5HSXEOLF RI %HODUXV OLQVN
GDFNVWDUSRWDVKNR#JPDLO FRP



'"RURVKNHYLFK &DWODGDWH RI 6FLHQFH LQ (FRQR|
B3URIHVVRU 'HSDUWPHQW RI $FFRXQWLQJ $QDO\VLV DQ
%HODUXVLDQ 6WDWH (FRQRPLF 8QLYHUVLW\
3DUW\]DQVNL $YH H PDLO Q GRURVKNHYLFK#PDLO l

OHOQLN 3DDWWHBU V URJUDP 6WXGHQW %HODU X
8QLYHUVLW\ SHSXEOLF RI %HODUXV O0LQV
H PDLO SDXO PLOOHU #JPDLO FRP
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>Zgbedh\zZ K
i_ehjmkkdbc Jhkm~Zjkl\_gguc wdhghfbq_kdbc mgb\_jkbl

IJH;E?FU <U;HJ: F?LH>BQ?KDBO IH>OH>H<
<GMLJ?GG?=H :M>BL:

< klzZlv_ bamq_gZ ijh[e_fzZ \u[hjZ ih*oh”h\ \gmlj_gg_]lh Zm"blZz
h*b~rZgbc kl_cdohe”_jh\ P_ew hkkkghhZgdbykhhI\_Ikl\by f_lh”*bq_
ihroh~h\ \gmlj_gg_J]h Zm”blZ _]h fh”_eyf bkoh”y ba jy*Z nzZdlhjh\
kjZz\gbl_evguc ZgZeba f_Ih” ZgZeh]lbc wdki_jlguc ZgZeba J_an
bfms_kI\Z b g_"hklzZldb ih*oh”h\ \gmlj_gg_]lh Zm~blZ \uyle_gu b«
eyfb \gmlj_gg_lh Zm~blZ b _]h bklhjbg_kdbfb wlZiZfb jZa\blby

Dexq_\u_ kehgélj_ggbc Zm~bl f_lh~"bg_kdb_ ih”"oh”u fh”_eb \gi
I1Z h[t_dlguc ih*oh” ijhp_kkguc ih”"oh” kl_cdohe”_ju

'DQLONRYD 6 $
%HODUXVLDQ 6WDWH (FRQRPLF 8QLYHUVLW\

352%/(06 2) 6(/(&7,21 2) 0(7+2'2/2*,&$/ $3352%&+(6
,17(51%/ $8',7

7KH DUWLFOH FRQVLGHUV FKRRVLQJ LQWHUQDO DXGLW DS
I VWDNHKROGHUVY 7KH SXUSRVH RI WKH VWXG\ LV WR VXE
SSURDFKHV RI LQWHUQDO DXGLW ZLWK LWV PRGHOV EDVH
UH FRPSDUDWLYH DQDO\VLVY PHWKRG RI DQDORJLHV H[SH
QG GLVDGYDQWDJHV RI LQWHUQDO DXGLW DSSURDFKHV W
QG LWV KLVWRULFDO VWDJHVY RI GHYHORSPHQW
.H\ZRUGQWHUQDO DXGLW PHWKRGRORJLFDO DSSURDFKHYV
URFHVVY DSSURDFK VWDNHKROGHUYV

R
D
D
D
D
S
<gmlj_ggbc Zm~bl dZd nhjfZ Zm”blZ b we_f_glmgmlj_gc
I hij_~_e_gby f_IhA"bg_kdbo ih*oh”h\ iha\l\heyxsbo ~“hkl
bag_kzZ K wlhc p_evx [ueb ihklZ\e_gu b j_r_gu azZz”~Zqgb
_Ih~bg_kdbo ihcoh”h\ \gmlj_gg_lh Zm~blZ b hij_~_eblv
_"hklzldb mklZgh\blv k\yav f_""m bklhjbqg_kdb-fb wlZiz
blz _]h fh~_eyfb b f_Ilh~"bqg_kdbfb ih*oh”~Zfb bkoh”y ba j.
<u[hj b ijbf_g_gb_ f_Ilh~bg_kdbo ih"oh”~h\ \gmlj_gg_1]h
e_g jy*hf nzdlhjh\

— ijZ\h\uf j_Imebjh\zZgb_f \gmlj_gg_lh Zm~blZ \ kljZg_
— klzg~zjlbazpb_c \gmlj_gg_]lh Zm~blz

— p_eyfb b az~ZqzZfb kem [u \gmlj_gg_]h Zm~blZz

— d\ZebnbdZpb_c jZ[hlgbdh\ kem [u \gmlj_gg_]lh Zm~b
— aj_ehklvx kem ' [u \gmlj_gg_lh Zm~blZ hjlZgbaZpbb I

lj_bfms_kI\Z b g_~hklzZldb f_Ih*"bg_kdbo ih®*oh”h\ \gn
mdZazZgu \ [Z]e

S —hr—



LZ[ebpZ
lj_bfms_kI\Z b g_~hklZldb f_Ih~"bq_kdbo ih"oh”~h\ \gmlj_gg_

F_lh"bg_kdb_ lj_bfms_kI\Z G_"hklZldb

ih~roh”u
— h[t_dl \gmlj_gg_+hkZAmAbtFmoj mevlZlu g_ iha\heyxl

a _
hjlbg KINW\ZTv mijZ\

> az]ji_1zlpb Zel_jkdhc nbgzZgkh\hc hlgk |k
P Jerl POYihathey | kgbablv azZljZlu gZ db_rlgdZgbaZpb_c
a_'g Zm”"bl — bamqg_gb_ h[h[s_gguo
— mrh\e_I\hj_gb_ bgl_j_kh\|bgA\Z§brjd\
— h[t_dIhf \gmlj_gg_lh ZmAblZgy\etykilkhhggh \gbfZgby
[bag k ijhp_kku m~_ey_lky Ahklh)\_jghklb
lih Kkaule bamqg_gb_ wnn_dlb\ghklbl nrbgd p pftzglbjln
Jhp_kkg \Zgby kbkT_fu \gmlj_gg_JH-dhpligmegviZliu g| hi\_qZz

— ihemqg_gb_ bgnhjfZpbb "ely pxlebgImjijZ¥f \g| rgbo
e_gby hjl]ZzgbazZpb_c ihevah\Zl_e_c

— h[t_dl \gmlj_gg }-hrz[m_AdJIILZ-[mo \ukhdZy Ijm~h_fdhklv
1Zel_jkdhlh mq_IZ klZlvb h|lgq_llghtklgufcbd fZehihgyl
g_k ijhp_kku nmgdpbb m JZ‘gau biy*oh”

lih Kkahl— hp_gdZ wnn_dlb\ghklb mlj—Z\e{hgbyhc fZkkbY bamqZz_

hJ[tpal L?C — \ukhdzy \_jhylghklv \uy\e_dhy pgkdtjiZpbb
-dalg b ij_~hi\jZs_gby bo g_J}z+b\[Zk&jiRhlhg_gb \gbfZz
ke_~kl\bc gby ihevah\Zl-le_c¢ bg

— m”h\e_I\hj_gb_ bgnhjfZpbhgopf@ hbb
NZgbc kl_cdohe”_jh\

GZmqgZy gh\bagZ bkke_~h\Zgby aZdexqzZ_Ilky \ Ihf qlh *Zgc
ihroh”u ijh\_~ gby \gmlj_gg_]h Zm~blZ h[mkeéhdéZfgu ke_"mxs
bklhjbg_kdbfb wlzZizfb klZgh\e_gby b jZa\blby \gmlj_gg_]h .
fZpbhggufb ihlj_[ghklyfb kl_cdohe”_jh\ p_eyfb jZa\blby [ba
g_kdbfb b kljzl_]Jbg_kdbfb LZd _keb ijbhjbl_lgufb 1Zdlbqg_
[bag_kZ y\ey_|Iky h[_ki_q_gb_ khojZgghklb bfms-_kI\Z ijhlb\
mihlj_[e_gbyf obs_gbyf qglh ihalhey_| nmgdpbhgbjh\ZIlv kn
kiIZ'h\Zgby 1Ih k gZb[hevr_c \_jhylghklvx [m~_I| ijbf_g_g h[t_d
dhlhjuc o0Zjzdl_j_g jZggbf wlzZizf azZjh ™~ _gby \guhlj_gg_]lh Zr
klb® _gby p_eb ijb\e_q_gby bg\_klbpbc \ jZa\blb- [bag_kZ _
jh\Zgby \ h[hajbfhf [m"ms_f “himklbfh ijbf_g_gb_ ih*oh”rZ ~
[mo]zZel_jkdhc nbgzZgkh\hc hlg_Ilghklb dhlhjuc -khhI\_Ikl\m_
AZjlbaZpbb b ijZ\h\h]h j_Imebjh\Zgby \gmlj_gg_}h Zm~blz ?
kdhc p_evx km[t_dlZ ohayckl\h\Zgby y\ey_|ky g_ lhevdh nn
gZ keh b\r_fky jugd_ gh b ijbgylb_ gZbemqrbo #jZdlbd ih \g
dmkkI\_gghlh bgl_ee_dlzZ \ [bag_k Ih emqr_ ijbf_gylv ijhp_|
kgh h[t_dlguc ih*oh”u dhlhju_ hljz Zxl hkh[_gghklb wlZih\
Zm”~blZ h[mkeh\e_gguo ljZgknhjfZpb_c [bag_kZ- mklhcqgb\u
pbZevgh wdhghfbq_kdhc kj_"u \ mkeh\byo pbnjhR\hc wdhghf
gheh]l]bg_kdbf mdezZ~hf

Ilhemqg_ggu_ j_amevlZlu khhiI\_Ikl\by f_Ih*"bqg_kdbo ih*oh”h
Zm”blz _1h fh~_eyf b wlZizf jZa\blby ij_"klZ\e_gu \ IZ[e



LZ[ebpZ
Khhi\_Ikl\b_ ihAoh~h\ \gmlj_gg_]h Zm~blZ _]h fh~_
b wizizf jza\blby

WIZiu \gmlj_gg_JhFh~_ev \gmlj_|gg<]hhylghklguc ihfoh?
Zm"blz > @ Zm"blz > 4 @\gmlj_gg_lh Zm}blZz

I_j\hgZgZevgu_ wlZiu :
KiZgh\e_gby b nmgdpthg%@gmﬁ‘égﬂdzy h[t_dlguc
gby \gmlj_gg_Jlh Zm~b|Zz -

WIZiu kiZgrZjlbazpbb|b ij@\dki jlgh n_aZli_]Zpby

1h i _Jmebjh\Zgby dhigkmeviZpbhlgyXy el_ikdhc nbgzgkhihc
hig_lghkib
WIZiu h[mkeh\e_ggu_| ljZgknhj ijh kkguc

fZpb_c [bag_kZ \g- "j_ghkyjbk ]bgq_kdZy.. P_
dmkKi\_ggh]h bgl_ee [dIZ ijhp_kkgh hit_dlgue

Ke_~m_I1 hif_Iblv qlh hikmlklI\m_I q_Ildh_ ~_e_gb_ f_1Ih
hkms_kl\e_gby \gmlj_gg_]h Zm~blZ 1Zd dZd bo 4jbf_g_c
i_gvx aj_ehklb kem [u \gmlj_gg_]h Zm~blzZz ~_eZgb_f k
s_kI\Z b f_g_~"_jh\ hjl]ZgbazZpbb b *"jm]bfb nzZdlhjzfb H
ijh\_~ _ggh]lh bkke_"~h\Zgby ihal\heyxl k~_eZlv \u\h” h |hf
qg_ldZy k\yav f_""m bklhjbg_kdbfb wlZizfb klZghie_gby |
g_lh Zm~blZ bgl_j_kZfb b h'b”"Zgbyfb ihevah\Zl_e_c bgr
\gmlj_gg_lh Zm~blZ b ijbf_gy_fufb f_Ih"bg_kdbfb ih~oh”
jZamfgh_ khq_lZgb_ jZaebqguo f_Ih~*bg_kdbo ih*oh”h\ ih
eZgk f_"~"m bgnhjfZpbhggufb ihlj_[ghklyfb \g_rgbo b \gn
ohe~_jh\ Z 1zd _ ih\ukblv hI\_IkI\_gghklv b dZq_klI\h \g

Kibkhd ebl_jZImju

>Zgbedh\z K : W\hexpby \gmlj_gg_lh Zm~blzZ \ dh
q_kdbo I_hjbc K : >Zgbedh\Z — <_kKgbd-G=MWN

K +

>Zgbedh\Z K : D \hijhkm \u[hjZ fh~*_eb nhjfbjh\Zgl
lj_gg_]lh Zm~blzZz K : >Zgbedh\Z > : 1Zgdh\ < _k
km~ZjkI\_ggh]h mgb\_jkbl_1Z K_jby ' Wdhghfbq_kdl
gZméb — < — K +

>Zgbedh\Z K : B~ _glbnbdZpby \gmlj_gg_]lh-Zm~blZ

kz h[s_klI\_gghlh bgklbImlZz khklhygb_ b jZa\blb_

Bkke_"h\zZgb_ f_ozgbafh\ bgnhjfZpbhggh]lh h[_ki_q_

Zm”~blz ~_yl_evghklb wdhghfbg_kdh]lh km[t_dlZ fhg

jh\ ih~j_~ L F F_a_gp_\hc < Fhk@EZAZjhMhic:CGK
— K +



K\_~_gby h[ Z\lhj_

>Zgbedh\Z K\_lezZzgZ :g&Zgév wagtzg gZmd ~hp_gl *h
dZn_"ju nbgzZzgkh\ ;_ehjmkkdbc Jhkm~ZjklI\_gguc wdhagl
\_jkbl_l J_kim[ebdZ ;_eZjmkv ] Fbgkd ij [1Zjlb
H PDLO 'DQLONRYDBVYHWODQD#PDLO UX

'DQLONRYD 6WDWGDEDWH RI 6FLHQFHV LQ (FRQRPLFV
'HSDUWPHQW RI )LQDQFH %HODUXVLDQ 6V8HB®XEGTRQRPL
%HODUXV OLQVN 3DUWL]DQVN\ $YH H PDLO 'DQLON
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?evph\zZ ? < 7Zjkmdh\Zz G N

Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[M
i_kkzZjzZ[ H <

Gh\hkb[bjkdbc dhhi_jzZlb\guc I_ogbdmf bf : G Dhkulbg
1h hleihlj_[khxaZ

yMO=:EL?JKDBC MQ?L D:D HKGH<: >EY KHA>:GBY
MIJ:<E?GQ?KDHC HLQ?LGHKLB HJ=:GBA:PBB

< klZlv
dh]h
mf_gl
vguc
b h

ZkkfzZljb\Z_lky ihke_~h\Zl_evguc Zelhjblf ihkljh_g
IZ \ hjl]ZgbazZpbb —_~bghlh mgb\_jkZevgh]h ih~oh
ihjyrdm bo nhjfbjh\Zgby b ij_~hklzZ\e_gby ?klv hi
uc dhfie_dk f_jhijbylbc g_dbc Ze]lhjblf \uiheg_gb_-dhlhj
\ dhjhldb__ kjhdb kha”Zlv b \g_7jblv kbkl_fm mijZ\e_gq_kdh
ZI < klZlv_ ijb\_~_gu ijbf_ju mijZ\e_gq_kdhc "hdmf-glZpb
b mijZ\e_gq_kdhc kbkl_fu ihdzazZgZ \azZbfhk\yav mijZ\e
I1Z ih~jhTgh jzkkfhlj_gh khklz\e gb_ mijZ\e _gq_kdhjh [ZeZgk
\e_gq_kdhc hig_lghklb
xq_\u_ kemizZ\e _gq_kdbc [ZeZgk i_j_q_gv b khklzZ\-hlg_lguc
_ mijZ\e_gq_kdhlh mq_1Z \azbfhk\yav [mo]zZel_jkdh]lh b mijz
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(OWVRYD ( 9 %DUVXNRYD 1 )

6LEHULDQ 8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRC
%HVVDUDE 2 9

1RYRVLELUVN &RRSHUDWLYH &ROOHJH QDPHG DIW
5HJLRQDO &RQVXPHU 8QLRQ

$&8&2817,1* $6 $ %$6,6 )25 '(9(/23,1* 0$1$*(0(17
5(3257,1* 2) $1 25*$1,=$7,21

H DUWLFOH GLVFXVVHV D VHTXHQWLDO DOJRULWK
DQ RUJDQL]DWLRQ 7KHUH LV FXUUHQWO\ QR VLQJO
H

K P IR
UHSRUWLQJ GRFXPHQWY WKH SURFHGXUH IRU WKH
U

U
H XQ
LU

7
Q L
IR

mxor

HUWDLQ VHTXHQWLDO VHW RI PHDVXUHYVY D FHUWDLQ DOJR
RUJDQL]DWLRQ WR TXLFNO\ FUHDWH DQG LPSOHPHQW D PDQL
FRVWY 7KH DUWLFOH SURYLGHV H[DPSOHV RI PDQDJHPHQW (
D PDQDJHPHQW VA\VWHP VKRZV WKH UHODWLRQVKLS EHWZHH
LQ GHWDLO WKH SUHSDUDWLRQ RI D PDQDJHPHQW EDODQFH "

.H\ZRU®YQDJIJHPHQW EDODQFH VKHHW OLVW DQG FRPSRVLWL
DFFRXQWLQJ V\VWHP UHODWLRQVKLS EHWZHHQ DFFRXQWL

G_j_"db kbImZpbb dh]~Z g_"Z\gh h[jZah\Z\rZyky hjlZz
jZa\b\Z _Iky gh \ i_jbh” bgl_gkb\ghlh jhklz \klzZz_1i_j_*»
mijZ\e_gpzZf g_ o\zZIZ_1 g_h[oh”~bfh]lh h[t_fZ bgnhjfZpbb
"h\ mg_IlZ \dexqZy [mo]Zel_jkdbc "ey ijbgylby Ya\_r_gog
lh j_r_gby < hj]j]ZzgbazZpbhgghc kljmdImj_ hj]ZgbazZpbb
klz~bb jZa\blby g_I khhI\_Ikl\mxs_]h ih~jZa”_e_gby gZijt



hir_ez Z [molZel_jkdZy kem'[Z aZgbfzZykv \_~_gb_f ihfbf
lh _s_gzZeh]h\uf klZlIbklbg_kdbf mqg_Ilhf g_ \k-]*Z fh _1I hi
AhklZ\blv mijZ\e_gq_kdmx bgnhjfZpbx >Z b nhjfZ ih~"Zgb az
g_m~h[ghc ~ey f_g_~"f_glZ jZagh]lh mjh\gy Ilhwlhfm ]jZfhlgh
kbkl_fZ mijz\e_gq_kdhlh mqg_IlZ \ hjl]ZgbaZpbb k RhilbfZevguf «
dmf_glh\ fzdkbfZevgh zZ\IhfZlbabjh\ZggzZy iha\hey_I| kms_kI\
dzZq_kI\h f_g_~"f_glzZz khdjzZlblv \j_fy nhjfbjh\Zgby hig_Ilghc
pbb mkdhjblv ijhp_kk ijbgylby p_e_khh[jZagh]lh mijZ\e_gq_
>mfz_f hq_\b”"_g Ihl nzdl qglh kbkl_fZ mijzZ\e_gq_kdhlh mq.
gZijyfmx aZ\bkbl hl ki_pbnbdb _]h ~_yl_evghklb -bf_xsboky I
guo j_kmjkh\ ijhba\h~kl\_gghc kljmdImju b fh"_eb nbgZgkh\
gZklb [bag_k ijhp_kkzZ Thwlhfm hif_Ibf qglh \ZjbZglh\ ihkljh_
mijZ\e_gq_kdh]h mqg_I1Z fh _I| [ulv klhevdh kdhevdh hj]ZgbaZzZ|
\ ?=JXE LZd _ g_I| h*rghagZggh mgb\_jkZevghc ko_fu mijZ\e
I1Z dhlhjZy [u mgblu\ZeZ Z[khexlgh \k_ gxZgku ij_"ijbylbc *
hrghc hljZzkeb b dhg_gqgh g_evay mgbnbpbjh\ZIv mijZ\e_ggdg
glhfu hgb ih*hreb ey Z[khexlgh ex[hc hjl]ZgbaZpbb

L fg_f_g__ 7"ey \gh\v kha“Zgghc hj]J]ZgbaZpbb fh gh ij_"
N_e_ggmx ihke_"h\zZl_evghklv *_ckl\bc j_Zebamy dhlhju_ fh
[ukljh \g_"jblv mijZ\e_gq_kdmx hlg_Ilghklv [_a hkh[uo aZljZ
khklz\e_gb_ mijZz\e_gq_kdhc hlg_lghklb hkgh\u\Z_Ilky gz ~Z
kdhlh mq_1Z ihdZaZzZl_eyo hi_jZlb\gB]hk\mg dZyg-gZeh]h\h
]h b klZlbklbg_kdh]lh Nhjfbjh\Zgb_ ex[hc kbkl_fu hlg_lghklt
hkfuke_gby i_j_gqgy “hdmf_glh\ kjhdh\ i_jbh~rbgghklb ij_"h
mijZ\e_gq_kdhfm i_jkhgZem

GZ i_j\hgzZqzevghf wlzZi_ ihkljh_gby kbkl_fu mijzZ\e_gq_kd
h[oh~bfh hij_~_eblvky kh kibkdhf nhjf hlg_Ilghklb Dexq_\uf
kd_ y\ley Iky dhg_qgh nhjfbjh\Zgb_ hlg_lguo “hdmf_glh\ k
ihdZzazl_eyfb ~Zxsbfb ij_~klZ\e_gb_ h I_dms_f khklhygbb h
wlhc k\yab fh gh hif_Iblv qglh dZd fbgbfmf Ijb mijZ\e_gq_kd
"he ' gu khklzZ\eylvky wlh mijZ\e_gq_kdbc [ZeZgk hlg_I h ~h
hlg_I h "\b"_gbb ~_g_"guo kj_~klI\ < khhI\_Ilkl\bb k I_f dzdl
kdb_ "Zggu_ [m"ml khklzZ\eylv hkgh\m mihfygmluo “hdmf_gl
jh\zZlvky b hi_jZlb\gu_ hlg_lu \ ih*jZza”~_e_gbyo hjl]ZgbaZpbb

< hkgh\m mijZ\e_ggq_kdh]h [ZeZgkZ gZ gZr \aley™ "he _
ijbgpbi "_ckl\mxs_]h [mo]Zel_jkdh]lh [ZeZgkZ > @ Gh gm ¢
wlh \k_ 1Zdb mijZz\e_gq_kdZy hlg_lghklv Z agZqb-l hgZ “he’g
gh bgnhjfzZlb\gz ~ey f_g_"~"_jh\ jZagh]h mjh\gy \ Ihf gbke_
wdhghfbqg_kdhc ih*lhlh\db KIlZlvb \ |Zdhf [ZeZgk_ ~“he gu |
jZkrbnjh\Zgu LZd gZijbf_j klZlvx ©>_g_gbujZz&¢h~kl\Z2 fh
"blv gZ ih”rklZlvb k hljz _gb_f kj_~kI\ gZ \k_o jZkg_lguo k
aZpbb b I A~ KljmdImjZ hilg_lZ h "hoh”Zo b jZkoh”~Zo fh _1 [
k hlq_1Z h nbgZgkh\uo j_amevlZlZo \ jZaj_a_ mdjmig_gguo |
e _gq_kdbc i_jkhgzZe \ jZ\ghc f_j_ bgl_j_km_1l khklZ\ “hoh”g!
klzl_c¢ gh \k_ "_ jZzkoh~gu_ klZlvb gm 'gh kjZam jZa]jZgbqghbl



b i_j_f_ggu_ eb[h ijyfu_ b dhk\_ggu_ azZljZlu Gm gh |
\_I\e_gghklv hj]ZgbazZpbb b _keb hgzZ bf__1I h[h-kh[e_gg
jZa™_e_gby \ Ihf gbke_ \u”_e_ggu_ gZ hl®"_evguc [Ze:
azZljzZlu g_h[oh~bfh \u”_eylv ih nbebZezZf LZd _ fh'gh g:
hlg_I1Z kjZam mq_klv ZgZeblbdm ih j_]bhgzZf ijh*mdpbl
p_ bl ~ @_ezZl_evgh qglh[u mijZ\e_gq_kdbc [ZeZgk \ k
sZeky gZ h~rghf ebkl_ nhjfzlz : AZdj_iblv i_j_q_gv bki
b khhI\_IlklI\mxsb_ bf dh*u g_h[oh”bfh \ deZkkbnb-dZIhj_ k
kdhlh [ZeZgkZ > @ GZ hkgh\_ deZkkbnbdZlhjz klZl_c m
fh gh ij_~eh blv gzZijbf_j ke_"mxsb_ ijZ\beZ khhl\_IklI
kdh]h b mijZz\e_gq_kdh]h [ZeZgkh\ kmffzZ kljhd - ©G_
\u?d ©J_amevlZlu bkke_"h\Zgbc b jZajZ[hlhd® [mo]:
"he'gZ jzZ\gylvky kljhd_ ©G_fZl_jbZevgu_ Zdlb\u?®
[ZeZzgkzZz Kmffz kljhd ©Hkgh\gu_ kj_"kl\z2 ©>h
\ fZI_jbZevgu_ p_gghklb? [mo]Zel_jkdh]h [ZeZgkZ ~he
kljhd ©Hkgh\gu_ kj_"kI\Z ijhfure_ggh]lh gZagZq_ghy
gu_ kj_~kI\zZ g_ijhfure_gghlh gZagZq_gby?2 mijZ\e_gq_kc
dz ©l_j_hp_gdzZ \g_h[hjhlguo ZdIb\h\2 [mo]Zel_jkdh]
jZ\gylvky kljhd_ ©>hihegbl_evguc g_hieZg_gguc dZ
g_kdh]h [ZeZgkZ b | i ?keb Jh\hjblv h i_jbh~bgghklb nl
e_gq_kdhlh [ZeZgkZ |h j_dhf_g"m_f ~_eZlv wlh g_ j_"_
b kjhdb khklzZ\e_gby ijbmjhqgblv d ~ZIZf ij_~hklZ\e_gby "
beb ijb[ueb Ih _klv ~h lh gbkez f_kypzZ ke_"mxs_]h .
Ahf od wihfm \j_f _gb \k_ "Zggu_ \ [mo]Zel_jkdhc kem [_
?keb “_ Th\hjblv h[ hlg_I_ h "\b" _gbb ~_g_"gue kj_"kl
e_ggq_kdh]h mg_I1Z _1h p_e_khh[jZagh nhjfbjh\Zlv ijyfuf
hkgh\gmx bg\_klbpbhggmx b nbgZgkh\mx ~_yl_evghklv
ihklmie_gbc m~h[g__ nhjfbjh\ZIv ih *Zgguf hlg_IZ h ~ho
ihr"jh[ghc ~"_1ZebaZpb_c > @ < H>>K g_ \dexqZxlky Zfh
jZagbpu i_j _hp_gdZ Zdlb\h\ Gh \Z'gh "h[Z\blv ZgZeblbd
AN_[blhjkdhc aZz~he _gghklb dzZiblZevgu_ j_fhglu ihdmidnm
b g fZl_jbZevguo Zdlb\h\ =eh[Zevguc kfuke ~Zgghc hlq

kdhc nhjfu \ Ihf qglh[u \ j_amevlZl_ __ khklZ\e_gby ihem
iheguc b ih~jh[guc i_j _g_gv \k_o klZl_c \hafh'guo ieZl_
GZ \lhjhf wlzZi_ ijh_dlbjh\Zgby kbkl_fu mijZz\e_gq_kd

jZajzZ[hlZlv nhjfu hi_jzZlb\guo hlqg_Ilh\ ih p_gljZf rnbgZgkh
ghklb WIlhl wilzZi g_ f_g__\Z _g ihlhfm glh lhevdh ]jZfh
bgnhjfzlb\gh khklZ\e_ggu_ hi_jzZlb\gu_ hlgq_Ilu gZ f_klZ
"hklZ\blv ZdlmZevgmx bgnhjfZpbx f_g_""_jzf ey hi_jZ
kI\Z jZaebqggufb ijhp_kkZfb gZ ij_"ijbylbb <k_ hi_jZlIb\gt
ij_~klZ\blv \ \b”r_ "\mo ]jmii gZlmjZevgh klhbfhklgu_ nh
g_nbgzZgkh\u_ hlg_lu < i_j\hc ]Jjmii_ hlg_lguo nhjf fh]lml
e_gu “"Zggu_ g_ lhevdh \ ~_g_"ghf baf_jbl_e_ gh b gzl
eb < kn_j_ Ihjlh\eb 1Zdbf gZklh \klj_gZxsbfky hlg_Ihf
ijhrzZ"Zo < g_f hljzZz _gZ j_]bhgZevgZy j_ZebaZpby ijh*n



p_gljzf h[t_fj_Zebah\Zgghc ijh*mdpbb __ klhbfhklv b blh]h\
ih \ujmgd_ < g_nbgzZgkh\uo hlg_1Zo ih p_gljzdgghkdBgkh\hc hl
"he'gu [ulv Zddmfmebjh\Zgu "Zggu_ g_nbgZgkh\h]lh ozZjzdl
"hey [jZzdzZ \ dZ ~hc iZjlbb Ih\ZjZ dhebq_kl\h ihdmizl_e_c
j_dezfghc dzfizgb_c b I ~ MijzZ\e_gpu kj_"*g_]h mjh\gy b I}
"he'gu h[hagZqgblv iheguc gZ[hj g_nbgZgkh\uo-djbl_jbZevc
e_c dhlhju_ bf g_h[oh”bfu "ey dhgljhey dzZddghdhaulzZz_1 ijZz
_ + ihdzazZl_e_c > @
Lj_Ibc wlzZi nhjfbjh\Zgby kbkl_fu mijZ\e_gq_KE®nlh mqg_IZ
\u[hj_ bklhgqgbdh\ "Zgguo “ey aZiheg_gby hlg_}tguo nhjf <
e_gq_kdh]l]h mqg_I1Z \ [hevr_c kl_i_gb [m”ml e_"ZIlv ~Zggu
j_]lbkljZzo [mo]Zel_jkdh]lh mqg_1Z B \ wlhc k\yab- "mfzZ_f \h
kib 1Zdh]h iezgz dzZd Ilh g_ \k_f kbgl_Ibg_kdbf kq_1Zf [mo
I1Z 1Ij_[m_Ilky hldjulb_ ZgZeblbg_kdbo kq_Ilh\ ~“ey " _|ZebaZr
?keb kdz _f gm'gZ bgnhjfZpby h ijh~Z Zo ih dhgdj_Ilghfn
hlg_1Z h ijh*Z"Zo Ih \ [mo]Zel_jkdhf mq_Il_ IZdh]h ~_e_ghb
\Z'guc gxZgk ~Zggu_ h kh\_jr_gguo ohayckl\_gguo hi_jZ
hljz" _gb_ gZ [mo]Zel_jkdbo kq_IlZo lhevdh gZ hkgh\Zgbb |
mqg_lguo “hdmf_glh\ : hgb d kh" Ze_gbx fh]lml ihklmizZlv \
hiharZgb_f KhhiI\_IkI\_ggh mijZ\e_gq_kdb_ hlgq_lu dhlhju
ki_gb\Zlv mijzZz\e_gqg_kdbc i_jkhgZe g_h[oh”bfhc bgnhjfZpb_«
k\h_\j_f_gguo j_r_gbc mljzZzgb\zZxl k\hc nmgdpbhgZe H”"ghbh
"Zgghlh \hijhkZ fh _I y\eylvky dhjj_dlbjh\dZ kms_klI\mxs,
ieZzgZ kq_Ilh\ \ hj]ZgbazZpbb Fh gh khihklzZ\blv kljmdImjm
mijZ\e_gq_kdh]lh [ZeZgkZ b _]h klZl_c k [mo]Zel_jkdbfb kq
"Zggu_ hlg_1Z h ijh~Z Zo kh kq_Ilhf hHagkhzZk g _iljaaba\h~kl
fb > @ hlgq_I1Z h[ bg\_klbpbhgghckf_yZflevghklb

> @ b |l i Lzd _ gZihfgbf g_h[oh”bfhklv hldjulby ZgZeb
lh\  khhI\_lklI\mxsbo kljmdImj_ klzZl_c hi_jzZIb\gh]lh mq_IZ >
Ibdm g_h[oh~bfh azZjzg__ ij_“mkfhlj_Ilv gZ dzZ ~hf kq_I_ K|
bgnhjfzZpbx [he__ m~h[gh k bkihevah\Zgb_f ZgZeblbg_kdbc
dZzd dhebq_klI\h km[dhglh hldju\Z_fuo d kgq_Im-azZ\bkbl Ih
jZpbb bkihevam_fhc hjl]ZgbazZpb_c bgnhjfZpbhgghc kbkl_f
hgb ihal\heyxl "_eZlv ex[u_ \u[hjdb "Zgguo ?keb j_rblv \h
jhlghc ZgZeblbdhc [mo]Zel_jkdbo kqg_lh\ k p_evx “hklmig
AZgguo b nhjfbjh\Zgby jZagh]h jh*Z mijZ\e_gq_-kdbo hlq_Il
gh Ih ba[_"Zlv aZiZza”~u\Zgby hljZz _gby ohayckl\_gguo hi_]j
[mo]zZel_jkdh]h mq_1Z klzgh\blky gZklhys_c ijhfe_fhc \ g_d
aZpbyo A~_kv ij_"klZ\ey_Ilky Ihevdh ~"\Z \uoh”Z eb[h hlc
mqg_Ilghlh ijhp_kkZ dhlhjZy ljZz~*bpbhggh Ihjfhabl \\_~_gb_
gZevgh i_j_kljhb\ ko_fm ~hdmf_glhh[hjhlZ eb[h “_kldh Ij_
jZa™_e_gbc kh[ex™_gby ihjyrdzZ b kjhdh\ ij_~hklZ\e_gby t
glh dZkzZ_Iky g_nbgZgkh\uo ihdZazZl_e_c ihemgblv bo ba
kdhlh mq_IlZ g_evay jZkkgblu\Zlv b ij_~hklZ\eylv “he gu k
ih"jZza~_e_gby hjl]ZgbaZpbb

[¢]



AZ\_jrZxsbf wlzZihf jZajz[hldb b \g_"j_gby kbkl_fu n
lh mqg_1Z gz ij_"ijbylbb y\ey_ I|ky __ Zijh[Zpby QIlh[u kb
k[h_\ b \uihegyeZ k\hc nmgdpbhgZe gm'gh jZajzZ[hlZIv
ghjfZlb\guo Zdlh\ > @ Fh gh kha”Zlv mq_Ilgmx iheblbdm
g_kdh]h mqg_1Z dzd kzZfhklhyl_evguc “hdmf_gl beb \u”™_e
| _jkdhc mqg_lghc iheblbd_ Hkgh\ghc mihj \ *hdmf_gl_ ¢
gZ ihjy~hd k[hjZz b h[jZ[hldb “Zgguo h[hagZqgblw hI\_Ikl
guo ebp aZ nhjfbjh\Zgb_ b ij_~hklZ\e_gb_|l_o beb bguo
g_Ilh\ hij_~_eblv kjhdb ih~]lhlh\db hlg_Ih\ b imlb i_j_"Zc

Blzd ih~\h”y blh]b k”~_eZ_f h[sbc \u\h® MijzZ\e_gq_|I
iheghklvx nhjfZebah\zZlv "ey _]h ihkljh_gby g_ kms_kI\i
b nhjf hlg_Ilghklb H”gZdh h[sbc Ze]lhjblf ihkljh_gby kbkl
kdhl]h mqg_1Z gZ ij_"ijbylbb \uiheg_gb_ dhlhjh]lh iha\heb
kha~zlv b \g_"jblv kbkl_fm mijz\e_gq_kdh]h mqg_IlZ \hat
km[t_dlzZf wdhghfbdb

Kibkhd ebl_jZImju

lheh” _gb_ ih [mo]Zel_jkdhfm mqg_Im ©;mo]Zel_jkdZy
azZpbb? |I;M ijbdZa FbgnbgzZ JN < g hl -
guc bgl_jg_I ihjlZze ijZz\h\hc bgnhjfZpbb ©Bhg§kmevlizZgl
KWWS ZZZ FRQVXOWDQW UX 7ZIZ h[jZs_gby
leZzg kq_Ih\ [mo]Zel_jkdh]h mq_IZ nbgZgkh\h-ohayck
kib hjl]zgbazZpbc b Bgkljmdpby ih ijbf_g_gbx-lezZzgzZ |
\h ohayckl\_gghc ~_yl_evghklb hjl]Zgbazpbc ijbdzZa
hl < HnbpbZevguc bgl_jg_|I| ihjlZe ijzZ\h
fZpbb ©DhgkmevlzZzgB2XkRWWS ZZZ FRQVXOWDQW
s_gby
Dz\_jbgz H > MijzZ\e_gq_kdbc mq_lI mqg_[gbd b ij
H > DZ\_+4bgZ ban? i_j_jZf+ ®mhkldiz XjZcl—

k= 85/ KWWSV XUDLW UX EFRGH NZ1Z h

K\_~_gby h[ Z\lhjZo

?evph\zZz ?e_gZ <zeédzZg¥_\Ngdg gZmd “~hp_gl ~hp_gl d
]Zel_jkdh]l]h mq_lZ ZgZebazZ b Zm~blzZz Kb[bjkdbc mghb
kdhc dhhi_jZpbb Kb[MID Jhkkby 1 Gh\hkb[bjk

H PDLO HOWVRYDBHY#PDLO UX

;Zjkmdh\Z GZlZevy NkPhjjib\gy _ihr"Z\ZIl_ev dZna_"ju [m
| _jkdhlh mq_lZ ZgZebaZ b Zm”blZ Kb[bjkdbc mgb\_jk
dhhi_jZpbb Kb[MID Jhkkby ] Gh\hkb[bjkd ij
H PDLO QDWDOLBIHGRUHQNR#OLVW UX



y_kkzZjzZ[ He_ky <bdijhjimtgZZAzZl_ev \ukr_c d\ZebnbdZphbt
ghc dzZl_]lhjbb Gh\hkb[bjkdbc dhhi_jzZlb\guc |I_ogbdmf bf
Gh\hkb[bjkdh]lh h[eihlj_[khxaZ Gh\hkb[bjkd me Hd
H PDLO ROHV\D EHVVDUDE #PDLO UX

(OWVRYD (OHQXLEGDWH RI 7THFKQLFDO 6FLHQFHV $VVRF
B3URIHVVRU RI WKH '"HSDUWPHQW RI $FFRXQWLQJ $QDO\)
RI &RQVXPHU &RRSHUDWLRQ 5XVVLD 1RYRVLI
H PDLO HOWVRYDBHY#PDLO UX

%DUVXNRYD BBIWDRUDHFWXUHU 'HSDUWPHQW RI $FFR
$XGLW 6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDW

$YH ODUNVD H PDLO QDWDOLBIHGRUHQNR#OLVW

%HVVDUDE Z®GIB¥XMHY RI WKH KLIKHVW TXDOL¢{FDWLRC
&RRSHUDWLYH &ROOHJH QDPHG DIWHU $ 1 .RVVMJLQ RI WK
8QLRQ I1RYRVLELUVN 2NW\DEUVND\D VW H PDLO



M>D

AZcp_\Z: B Kh[he_\Z = <
Kzgdl I_I_j[mjlkdbc Jhkm~ZjkI\_gguc mgb\_jkbl_lI

KH<J?F?GGUC :M>BLHJ <HIJHKU DHFI?L?GPBC WLB
B KHOJ:G?GBY IJHN?KKBB < PBNJH<MX WIHOM

KIZlvy ihk\ys_gZ \hijhkzf dhfi_I_gpbc b dZq_klI\_gguo ozZjzdl_jb
\ mkeh\byo pbnjh\bazZpbb Zmuly\bjim aRyZeppfu_ ijhn_kkbhgZevgu_ |
N_gg_kdb_ gZ\udb kh\j_f_gghlh ki_pbZebklZ \ kn_j_ Zm~blZ Ijbf.
ih~"oh” ijb bamqg_gbb bkke_"~h\Zgbc FN; :KK: ?:D fg_gbc mqg_gu
ihevamxlky f_Ih~u ZgZebazZ h[h[s_gby J_amevlZlu jZ[hlu mdZau
ijhn_kkbhgzZevgh]h km ~_gby \ jZfdZo Zm”blZ k ijbf_g_gb_f pbnjl
\hjblky h g_h[oh”bfhklb ih\ur_gby d\ZebnbdZpbb Zm~blhjh\ \ ,7 k

Dexq_\u_ kezva”"bl Zm~blhj pbnjh\bazZpby Zm~blZ wlbgghklv
eh]lbb wlbdZ Zm”blhjZz

=DLWVHYD $ , 6REROHYD + 9
6DLQW 3HWHUVEXUJ 6WDWH 8QLYHUVLW\

$ 02'(51 $8',725 ,668(6 2) &203(7(1&( (7+,&6
$1' 352)(66,21 35(6(59$7,21 ,1 7+( ',*,7$/ $*(

7KH DUWLFOH FRQVLGHUV WKH LVVXHV RI FRPSHWHQFLHV
WKH DXGLWRU LQ WKH FRQGLWLRQV RI GLILWDOL]DWLRQ 7
EHKDYLRUDO VNLOOV RI D PRGHUQ DXGLW VSHFLDOLVW $Q
WKH UHVHDUFK RI WKH ,)$& $&&$ 8%$& DQG WKHORBLQLRQ
DQG JHQHUDOL]DWLRQ DUH XVHG 7KH UHVXOWYV RI WKH ZR
MXGJPHQW LQ WKH IUDPHZRUN RI DQ DXGLW XVLQJ GLIJLWDO
WR LPSURYH WKH TXDOL¢FDWLRQV RI DXGLWRUV LQ WKH ,7

H\ZRUB®XGLW DXGLWRU DXGLW GLJLWDOL]DWLRQ HWKLF

< wihom pbnjh\bazZpbb ij_h[jZah\Zgbx ih?\_j]zZxlky fgh
gZevgu_ kn_ju Ihklhyggh \hagbdzZx!| \hijhku hlghkbl_e
ki_pbZevghkl_c¢c bkg_agml hgb beb g_|I b _keb g-_I Ih d:
gu [m ml ljZzgknhjfbjh\Zlvky Kihkh[u ijbf_g_gby pbnjh\u
rbjhdh h[km ™ ~Zxlky \ ijhn_kkbb Fg_gb_ knhjfmebjh\Zgc
ijbgylh rbjhdhc ijhn_kkbhgZevghc h[s_kI\_gghklvx ©Dzdl
gb [ueb wlb bgkljmf_glu beb dzZd h b”Z_Iky hgb klZgm
g_ azZf_gyxl Zm~blhjkdbo agZgbc km ~_gbc b ijhy\le_ghb
lh kd_ilbpbafz®a > @ Gh baf_g_gby dhlhju_ [m"ml g_ba
Zm~blhjz h[km *Zxlky “hklZlhggh bgl_gkb\gh Fh gh \t
gZijZ\e_gbc "bkdmkkbc dZdb_ pbnjh\u_ bgkljmf_glu b
gylv dZd ~he’gu ljZgknhjfbjh\ZIvky f_Ih?*u Zm~blZ \ k\y:
gh\uo bgkljmf_glh\ wlbqg_kdb_ ijh[e_fu \hagbdZxsb_ \
gb_f pbnjh\uo bgkljmf_glh\ \hijhku hI\_IkI\_gghklb Zm
f _ g_gbb pbnjh\uo | _ogheh]bc



WIlh ijb\h”bl d Thfm qlh ih gh\hfm hkfukeb\Zxlky agZqgbfu_
gZevgu_ b ih\_~_gq_kdb_ gZ\udb kh\j_f_ggh]lh ki_pbZebklZz
Abkdmlbjmxlky ZdimZevgu_ “ey Zm”~blhjzZz gZ k_]lh”~gyrgbc ~_

< wlhc klyab g_h[oh”bfh gq_ldh mklZgh\blv dzZdb_ bf_ggh
gu_ b ih\_~_ggq_kdb_ gzZ\udb [m” ml |Ij_[h\ZIvky ~ey kh\j_f_g
klz \ kn_j_ Zm~blz AzZ"~Zq_c “Zggh]h bkke_~h\Zgby y\ey_Ilky
lj_[h\Zgbc d Zm~blhjm dzZd dhfi_I_glghklguo 1Zd b wlbqg_kd

< khhI\_Ilkl\bb k FK: ©Hkgh\gu_ p_eb g_az\bkbfh]lh Zm
\_"A_gb_ Zm~blZ«2 > @ Zm~blhj \ IjZ*bpbhgghf ihgbfZghbhb
hlezklb klZIbklbdb \_jgh bgl_jij_Ibjm_Il ihemqg_-ggu_ \ jZfd:
kdhlh bkke_"h\Zgby j_amevlZlu h[eZ”"Z_1| gZ\udZfb ijh]gh:
\Zgby b dzZd blh] nhjfbjm_I h[hkgh\Zggmx Zm~blhjkdmx \t
wlhf wdki_jlZzfb \ h[eZklb Zm~blZ \_khfh hsmsZ-Ilky \ebyghb
g_k kj_~u \l_ogheh]bg_kdhf Zzki_dl_ baf_g_gbc \ hjl]Zgba.
eyo hldehg_gbc \ pbde_ ~_eh\hc ZdIb\ghklb Z 1Zd _ h[s_
ijhp_kkh\ [mo]Zel_jbb Ihke_"gb_ \dexqzZx|l \ k-[y \k_ ijbf_
lizffgu_ b jh[hlbabjh\Zggu_ ijh*mdlu b y\eyxlky g_ij_ju\lgt
amy |Zdbf h[jzahf _~“bgh_ bgnhjfZpbhggh_ ijhkljZzgkl\h gh w
[_a g_eh\_g_kdh]lh mijZz\e_gby GbdzZdhc ba ijhp_kkh\ g_ it
gh]lh bkdexq_gby wdki_jlZ khljm~gbdhf kha”Z_Ilky ~hdmf
ijhp_kk bgbpbbjm_lky f_g_~"f_gl b bghc hI\_dkl\_gguc i
kiI\m_I \ kh]l]eZzkh\Zgbb jmdh\h”~bl_ev ijhba\ls¥kxl \babjh\Z
we_dljhgghc ih”~ibkb

Ilhjlj_I Zm~blhjZ \ wihom pbnjh\baZpbb o0ZjZdl_jbam_lky m]e
gb_f dhfivxl_jguo I_ogheh]lbc b hiulhf jZ[hlu k jgaébqgufb ijh]]j
bgkljmf_glzZfb b kbkl_fZfb ZgZebazZ ~"Zgguo WIlh-ihMI\_j rZ |
gZy n_"_jZpby [mo]Zel_jh\ ,)$& \ h~ghf ba k\hbo hlgq_Ilh\ €
\ Zm~bl_ bggh\Zpbb b wnn_dIlb\ghklv®d 'LIJLWDOL]DWLRQ L
(IMMTHFWLYHQHVYVY A~_kv hibku\Z_lky g_kdhevdh- dexq_\uo Z
ih\ ey wnn_dlb\gh]h bkihevah\Zgby pbnjh\uo I-ogheh]bc
pbiu \dexqzZxl ihfbfh \ur_i_j_qbke_gguo o0ZjzZdl_jbklbd bkikl
gZ™_"guo kbkl_f aZsblu "Zgguo hl g_kZgdpbhgbih\Zggh]h ~h
kdbo Zl1Zd b ihklhyggh_ jZa\blb_ ijhn_kkbhgZevguo gZ\udh\
Ney "hklb _gby fZdkbfZevghc wnn_dlb\ghklb ijb bkihevah\Z¢
I_ogheh]lbc < p_ehf ,)$& ijbaulZ_I| d Zdlb\ghfm bkihevah\Zg
| _ogheh]lbc \ mg_I|_ b Zm~bl_ ijb mkeh\bb glh [m*ml| kh[ex”_
f_ju [_ahiZzkghklb b ijhn_kkbhgZevghc wilbdb

<bamzZebazZpby b klzg~ZjlbazZpby “Zgguo h[jZ[hldZ [hevr
kljmdImjbjh\Zgghc bgnhjfZzpbb jzZkihagz\Zgb_ ~hklh\_jguo
fbjh\hf bgnhjfZpbhgghf ijhkHzZ\kikel\wlbk @ k_]h~gyrgbc ~_gv
kgblZ_lky gZb[he__ ZdimZevgufb dhfi_I_gpbyfb-\ h[eZklb p
eh]l]bc DzZd ke_"kl\b_ h[ez”"Zgb_ ~"Zggufb gzZ\udzZfb Zm~blh
eh [u nhjfbjh\Zgbx gh\hlh ZdimZevgh]h ijhnbey bkke_~m_fhc
lh "_ \j_fy ihfbfh hg_\b~guo iexkh\ hl[e_]g_gb- h[jZ[hldb
kfhljy gZ iheh bl_evgu_ fhf_glu fh _I kgb Zlv bo p_gghklv



< Y Khdheh\ \k_ I_ogbqg_kdb_ gh\bgdb k_]lh”*gy kha*z
mqzlguo kn_j ij_"klz\bl_eyfb _kl_klI\_gguo Z g_ h[s_

L_ogheh]bb dhlhju_ \ gzZklhys__ \j_fy jZkkfZljb¥ZxIky d
ki_dlb\gu_ ijb\_~_gu Dhfbl_Ihf ih f_""mgZjh*gluZ &kHhG"ZjlZ
IN_j"~_gby ~hklh\_jghklb bgnhjfZpbb bgl_jg_I| \_s_c pb
jh[hibabjh\ZggzZy Z\lhfzZlbazZpby ijhp_kkh\ Jhfhfhjngh_ rb
[hidZ _kI_kI\_ggh]h yaudZ bkdmkklI\_gguc bgl_ee_dl ijh]
kihkh[ Vazbfh~_ckl\by h~ghc ijh]jZzffu \ *jm]hc klZg~Zjlba

©F_Ih~u h[mg_gby \ mq_Il_ “he gu j_Z]bjh\Zlv gZ ihy
dhfivxl_jguo b I_e_dhffmgbdZpbhgguo |I_ogheh]bc?a > ¢
h[oh~rbfhklb jZajzZ[hldb wnn_dlb\ghc f_Ih~heh]bb h[mgq
agZgbc dhlhju_ ihlj_[mxlky \ [m ms_f \ \ukrbo rdheZc
ghlh kh\_jr_gkl\h\Zgby Zm”blhjkdhc b [mo]Zel_-jkdhc ~
kbckdhec N_~_jZpbb

?keb kh\_jr_gkl\mxsbcky o0ZjzZdl_j I_ogheh]bc khojZgy.
ijhk g_ljZgknhjfbjm_Ilky eb Zm”blhj \ ZgZeblbdZ b ,7 Kki_
ijhk rbjhdh bkke_"m_Ilky ijhn_kkbhgZevguf khh[s_kI\hf K
glh dexq_\u_ Zki_dlu ih ij_"g_fm hklZxlky aZ Zm”blhjZzZ:
ghklb ijbf_g_gby I_ogheh]bb az~Zgb_ djblbqgq_kdbo iZjz
g_gby pbnjh\uo ijhp_"mj hp_gdZ ~“hklh\_jghklb ihemq:
hij_~ e _gb_ j_e_\Zglguo bklhggbdh\ *Zgguo dZd \gml]
gbo LZdbf h[jZzahf gh\u_ pbnjh\u_ gZ\udb "hehgu g_ a
gblv gZ\udb kh\j_f_gghlh Zm~blhjZz

Ih ~Zgguf hijhkh\ ?2bghc ZII_klZpbhgghc dhfbkkbb H
g__ jZ[hlh~Zl_e_c kgblzx!| kihkh[ghklv bkihevah\Zl|
bgl_ee_dl jh[hlbabjh\Zggu_ bgkljmf_glu \ ijZzdlbq_kdhc
khfuf mf_gb_f ~ey \k_o jZ[hlgbdh\ [m"ms_]h \ Ihf gbke
BL I_ogheh]byfb ih k\h_c ki_pbZebaZpbb <_jhylgh ijb
axf_ f_g_""_ju [m ml Zdp_glbjh\ZIlv \gbfZgb_ gZ "Zggu_
I_hj_Ibg_kdhc ih~]hlh\dhc khbkdZl_ey

ljhn_kkbhgZevgu_ Zm”blhju ijb wlihf “he gu ijh&he Zlv
ky \ukhdhc kl_i_gb wlibdb qglh[u h[_ki_gblv “h\_jb_ b m!
k\hbo deb_glh\ b h[s_kI\_gghklb \ p_ehf

>ey ihemq_gby ij_"klzZ\e_gby h[ hp_gd_ Zm~blhjzfb |
wlbgq_kdbo \hijhkh\ :KK: WKH $VVRFLDWLRQ RI &KDU\
ijh\_eZ Jeh[Zevgh_ Zgd_Ibjh\Zgb_ hijhkb\ luk Kklm#
klh\ ba iheh\bgu kljzg fbjZz LZd :kkhpbZpby ohl_e
klZ\e_gb_ h \hkijbylbb nbgZgkbklh\ hdjm Zxsbfb > @ |
[ueb ijbleZr_gu jmdh\h~bl_e_c \ukr_]Jh a\_gZ-dhlhju_
k_j_lmeyjgh \azZzbfh”_ckl\mx|l k [mo]Zel_jzZfb <uykghbe
kbyg m[_""~_gu \ \hklj_[h\Zgghklb b ZdImZevghklb wlbc
wihom pbnjh\bazZpbb Z hijhr_gguo khleZkbebkv k "Z
_f gZ leh[Zevghf mjh\g_

Wdki_jlu \ h{eZklb mqgzlZ b nbgZgkh\ klhedgmebkv kh
ah\hf kh\j_f_gghlh fbjz kzZfbf ijh~he Zlv [ulv wlbqggufb



N_ygbyo b \*hogh\eylv dhee_] ijb*_j b\Zlvky ijhn_kkbhgZevg
DzZd [mo]zZel_jzf 1Zd b nbgzZgkh\uf ki_pbZebklzf ke_"m_I m”"_
gZklv jZ[hg_]lh \j_f_gb gZ ljZ*"bpbhggu_ azZ”~Zqgqb kgblZ_1 Wlw
ijb wihf hklZevgZy ~hey \j_f_gb "he gZ [ulv ihkiys_gZ kha"
]bg_kdbo f_jhijbylbc kj_"~b dhlhjuo fhleh [u [ulwv ijbh[j_Il_gkt
gb_ b h[mqg_gb_ \ bkihevah\Zgbb %LJ 'DWD gh\_crbo |I_ogh
"he'gh [ulv hkhagZgb_ Ih]h qlh _klv jbkdb dZd iheh bl_evg
pZl_evgh]l]h \ebygby gZ j_imlZpbx dhfiZzgbb \\b”m g_]h ke_"n
oh”blv d ZgZebam ~Zgguo jbkdh\ \ nbjf_

LZd |_ogheh]bqg_kdbc ijh]j_kk ijb\h”"bl d baf_g-gbx ih®*oh”"Z
Ablhju bkihevamx!|l \ k\h_c jzZz[hl_ <g_”"j_gb_ pbnjh\uo I_ogh
r_gb_ k_I_\h]h VazZbfh”~_ckl\by iha\heyxl hk\h[h”blv \j_fy
\hijhkh\ lj_[mxsbo km[t_dIb\gh]h fg_gby qlh ih\urzZz_1 dzZq_
N _gby Zm~blZ b \u\h”~h\

LZdbf h[jZahf fh gh k~_eZlv \u\h”® qlh kh\j_f_ggZy Zm”blhjl
ghklv klZgh\blky \k_ [he__ keh ghc b lj_[m_Il gZebgby ki_pbZe¢
sbo khhI\_lklI\mxs_c d\ZebnbdZpb_c b agZgbyfb \ h[eZklb gh\L
Z 1Zd"_ ih~]lhlh\e_gghc bgnjZkljmdImju ~ey bo ijbf_g_gby

>ey khhl\_Ikl\by Ij_[h\Zgbyf k_]h~gyrg_c ~_cki\bl_evghklt
guc Zm”~blhj "he”_g gZdZieb\Zlv gZ\udb ZgZeblbqg_kdhc jZ]JI
fb [ZaZfb ~Zgguo b pbnjh\ufb bgkljmf_glzZfb [bag_k ZgZebaz:
ih~AThlh\dZ b i_j_ih~lhlh\dZ kh\j_f_gghlh Zm~blhjZ “he gu \d¢
lj_gbglb \ \hijhkZo wlbdb \ gh\hc pbnjh\hc kj_~_-b ke_"mxshb
g_gby i_j_~Zgb bgnhjfZpbb ~bklZgpbhgghc dhfZg~ghc jZ[hl
\aZbfh”~_ckl\by k deb_glzZfb Lhevdh 1Zd [m~_I hf_ki_qgq_gZ ih
\_jdZ nbgzgkh\hc hlg_lghklb dhfiZzgbc

Kibkhd ebl_jZImju

+DUULV 6 7THFKQRORJ\ DQG WKH $XGLW RI 7RGD\ I
$$$ $QQXDO OHHWLQJ :DVKLQIJWRQ '& 3&%$2%

Hkgh\gu_ p_eb g_azZ\bkbfh]h Zzm~blhjz b ijh\_~_gb_ Zm~blZz
k f_""mgZjh~rgufb klZzg~ZjlZfb Zm”blZ ijbdZa FbgnbgZ Jhlk
\Zjy ] <« goBhgkmevliZgHe%? KWWS ZZZ FRQVXOWDC
NZIZ h[jZs_gby

Kh[he_\zZ = < |hih\z B G L_j_glv_\ZL H Pbnjh\Zy wdhg
ygb_ gZ ih~lhlh\dm dZ~jh\ \ kn_j_ [mo]Zel_jkdh]h mqg_IlZ b Z

gZjhrguc [mo]Zel_jkdbc md_|I «— K +— 85/

KWWSV GRL RUJ LD

Khdheh\ < Y AZ~Zgb [mo]Zel_jbhb \_dZ \ Jhkkbb
;mo]Zel_jkdbc mq_I + ;KZgdtl I_I_j[mj] ©Kdbnby ijbgl?

— K +



(WKLFV DQG WUXVW LQ D GLJLWDO DJH
ZZZ DFFDJOREDO FRP JE HQ SURIHVVLRQDO LQVL
(WKLFV DQG WUXVW LQ D GLILWDO DJH KWPO A
'LIJLWDO WHFKQRORJ\ PDUNHW VFDQ ,$$6% KWW
WHFKQRORJ\ ~ZIZ h[jZs_gby

K\_~_gby h[ Z\lhjZo

AZcp_\Z :e_dkzgnjzfBYBRIYmZ KZgdl I_I_j[mjtkdbc ]h
kI\_gguc mgb\_jkbl_lI Jhkkby 1 KzZgdl I_I_j[mj] |
g9Z] n + H PDLO VW #VWXGHQW VSEX UX

Khlhe_\Z =_gjb_I1Z <Ze d#iphwghg gZmd ~hp_gl I
n_"ju klZlbklbdb mqzlzZ b Zm~blz KZzZgdl I_I_j[mjtkdbc ]h
\_jkbl_lI Jhkkby ] Kzgdl I_I_j[mj] Mgb\_jkbl_lkec
H PDLO J Y VREROHYD#VSEX UX

=DLWVHYD $OWBVINGGW 3URJUDP 6WXGHQW
8QLYHUVLW)\ 6W 3HWHUVEXUJ 8QLYHUYV
H PDLO VW #VWXGHQW VSEX UX

BREROHYD +H&DUQGIMEWHE RI 6FLHQFHV LQ (FRQRPL
'"HSDUWPHQW RI 6WDWLVWLFV $FFRXQWLQJ DQG $XGLV
6W 3HWHUVEXUJ 8QLYHUVLWHWVND\D (PEDQNPHQW



M>D

DZi_exd A : Dhg”*jzlh\z K
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

JHEV ;BAG?K :G:EBA: < H;?KI?Q?GBB
DHGDMJ?GLGHKIHKH;GHKLB DHFI:GBB

< A"Zgghc klZlv_ jZzkkfzZljb\Z_lky jhev [bag_k ZgZebaz-\ h[_ki_q_gbl
kh[ghklb dhfizgbb :dp_glbjm_lky \gbfZgb gZ ihklzZ\e_gguo p eyo b
\Z g_crbo kl_cdohe”_jh\ Hij_~ e gZ kijZI_]by [bag_k-ZgZebaZ dhfi
Ilvb- hp_gdZ i_jki_ dIb\JZa\bIby fiZgbc \ mkeh\byo jughqghc wdhghfb

dmj_glh\ JZkkfhlj_gu ijbf_ju ijh\_~_ggh]h [bag_k ZgZebazZ Bamqg_gu b:
dhgdmj_glhkihkh[ghklb 6:27 ZgZebazZ b i_ dhlhju_ bf_xI mki_o b ihimey
%&* fh™ _ev fZljbpZ FZd Dbgkb K~ _eZg \u\h” h Thf qlh4hkl jZa\blby
kbl hl \uThjZ gh\uo bggh\Zpbhgguo gZijZ\e_gbc ]hkmAZjkI\_gguo ijz\b

Dexq_\u_ kehj\Zh\Zgby f_Ih~u [bag_k ZgZebazZz dhgdmj_glghkihkh[c

.DSHO\XN = $ .RQGUDWRYD 6 $
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

7+(52/( 2) %86,1(66 $1$/<6,6
1 (1685,1* 7+( &203(7,7,9(1(66 2) &203$1,(6

7KH DUWLFOH GLVFXVVHV WKH UROH RI EXVLQHVV DQDO\VLV LQ
$WWHQWLRQ LV IRFXVHG RQ WKH JRDOV DQG UHTXWWHPHQWYV RI |
RI EXVLQHVV DQDO\VLV 7KH SXWE&RVHHR HWR S FOHQW. SOR VY HER D \R
LQ D PDUNHW HFRQRP\ DQG FRPSHWLWLYH HQYLURQPHQW 7KH D
DQDO\VLVY FRQGXFWHG DQG H[DPLQH WKH PHWKRGVY VXFK DV
OF.LQVH\ ODWUL[ ,W LV FRQFOXGHG WKDW WKH VXFFHVV RI FRF
FKRLFH RI QHZ LQQRYDWLYH GLUHFWLRQV JRYHUQPHQW UXOHYV

H\ZRU®WTXLUHPHQWY EXVLQHVV DQDO\VLV PHWKRGV FRPSH

Bkke_"~h\Zgb_ ~_yl_evghklb \ h{_ki_q_gbb dhgdmj_glhkihk
gbb g_h[oh~bfh ~ey Ihlh qlh[u ij_~klZ\blv f_lh~bdm h[hkgh
Ib\ghklb jZza\blby dhfizgbc \ kh\j_f_gguo mkeh\byo dhgdmj_
b h[isbo Ij_[h\Zgbc

P_evx klZlvb y\ey_Ilky hp_gdZ i_jki_dlb\ jZza\blby dhfiZzghb
jughgghc wdhghfbdb b kj_~u dhgdmj_glh\

< gZklhys__ \j_fy ihklhyggh mkbeb\Z_lky g_m-klhcgb\hklv
"u h[hkljy_Iky jughggZy dhgdmj_gpby m dhfiZgbc jZaguo gZ
ih\ur_gby dZg_kI\Z dhgdmj_glhkihkh[ghklb b mki_oZ [bag_Kk
NZxlky gh\u_ gZijZ\e_gby ZgZeblbqg_kdh]h h[_ki_¢g_gby mijZ\e
gh_ bkihevah\Zgb_ f_Ih~h\ [bag_k ZgZebaZzZ dhfiZzgbc y\ey_|
nzZdlhjhf \ hij_~_e_gbb ijhp_kkZ ijbgylby j_r_gbc Hgb qzZk

k_[y jZzajz[hldb ih memqgr_gbx [bag_k ijhp_kkhA b hj]l]Zgbaz
kiI\Z \ p_ehf hij_~_e_gb_ f_Ih*h\ \k_o Zki_dlh\ ohayckI\_ggh«
gZoh”yl j_a_j\u memqr_gby nbgZgkh\h]lh khklhygby hjl]Zgbaz



kljzl_lbg_kdb_ j_amevlZlu LZdhc bgkljmf_gl mijZz\e_gb
"ey m~rhle_I\hj_gby ihlj_[ghkl_c nbjfu azZgbfZxs_cky ij
kdhec »_yl_evghklvx ih nZdlm gZau\Zxl [bag_k ZgZebahf
mihlj_[ey_Ilky \ jZ[hlZo < B ;Zjbe_gdh E < =j_g[wd ?
D DZjek[_j] < > FZjdh\Z b ~j > F @

<gug_r__ \j_fy kh\j_f_gguc [bag_k dhfizgbc kms_kl\m_
ghgqghc wdhghfbdb Z agZgbl gZebqgb_ dhgdmj_gpbb g_t
dhgdmj_glh\ y\ey |Iky h*ghc ba \Z g_crbo kljZl_Jbc mijz
ghc ~_yl_evghklb ex[hc dhfiZzgbb ]~_ ijhbkoh”bl dhgdmj

Dhfizgbb jZaguo hljZzke_c mki_rgh jZ[hlzZxl ih wnn_dlIb
ghc kljzl_]bb kmsghklv dhlhjhc ~_ckl\h\ZIv ih 4eZgm b
e_ggu_ p_eb

> _yl_evghklv dhfizgbb hij_~_ey_Il \azZzbfhk\yav bgl_j_kh
dohe”_jh\ gZ h[s__ [eZ]h wdhghfbdb b kljZgu \ p_ehf

JZajzZ[Zlu\Zxlky kljzZI_]bb ih memqr_gbx nmgdpbhgbjh
klb dhfizgbb ih mdj_ie_gbx dhgdmj_glguo ihabpbc gZ j
ghfm jZa\blbx [bag_kZ

ljbgpbiu [bag_kZ ex[hc dhfiZzgbb aZdexqZxlky \ bam
Iby dZd h~ghc kbkl_fu b hp_gd_ kZfbo ijhp_kkh\-\ p_ehf
p_kkh\ ihfh]Z_I hjl]ZgbazZpbyf h[t_dIb\gh ijbgylv j_r_gb_
[bag_k ijhp_kku memaqgrblv ijhp_kk ijbgylby j_r-gbc ih
hggmx wnn_dIlb\ghklv ih\ukblv j_a_j\u nbgzZgkh\h]h khkl
[jZlu \uy\blv i_jki_dlb\u gZ [m"ms__ > @

Dhfizgby “he gZ iheghklvx m~h\e_I\hjylv Ij_[h\Zgby aZ
ebp kl_cdohe”_jh\ b ij_"ijbgbfzZl_e_c

D kl_cdohe”_jzf hlghkylky kh[kI\_ggbdb dhfiZgbc dhl
ZgZeblbg_kdhf ijhp_kk_ bo f_g_"~"_ju b bkiheghbl_evguc
[bl_eb b ~j Kl_cdohe”_ju \ ijhp_kk_ k\h_c *_yl_evghklb
khdhc dhgdmj_gpb_c

K p_evx ih[_~blv dhgdmj_gpbx gZ jugd_ ij_"ijbgbfZx
rZlb
Ih\ur_gb_ ijbfueb b jughqgghc klhbfhklb
Ih\ur_gb_ klihbfhklb Zdpbc
Hij_~_e_gb_ dhebq_klI\Z dhgdmj_glh\ gZ jugd_
Memqgr_gb_ mkeh\bc Ijm~Z
Ih\ur_gb_ bgl_j_kzZ d azdzZazf b ihklhyggh_ \uiheg.
_ \ukhdbf p_gZzf
FbgbfbaZpby jbkdh\ \eh™_gbc b ih\ur_gb_ bo "hoh”zZ
ljh \b" _gb_ [j_g”~Z dhfiZgbb
K[_j_"_gb_hdjm Zxs_c kj_*"u
lj_~hklzZz\e_gb_ jZ[hlu gZk_e_gbx b k\h_\j_f_ggZy hi
Ilhklz\dZ ijh"mdpbb \ukhdh]h dzZq_klI\Z

< p_ehf dexghf "_yl_evghklb dhfiZgbb ba wnn_dlb\gu
bgkljmf_glh\ yleyxlky ©lj_[h\Zgby? ]~_ kl_cdohe”_ju gz
[Zpbb ijhibku\Zxl mkeh\by j_r_gby ijh[e_f b “hklb _gby |

[he



& mqgzlhf "Zgguo |Ij_[h\Zgbc m dhfiZgbb "he gZ ih\ukblvky Ki
[_°"Zlv dhgdmj_gpbx b kihkh[kI\h\ZIv jhkim b jZa\blbx [bag_
Lji_[h\Zgby kl_cdehethjg\ lhevdh djbl_jbc wnn_dlb\ghklb
g_k fh~r_eb dhfizgbb gh b ]ZjZglby k\h_\j_f_gghlh \uy\e_ghb
[e_fu Dhfzg”rZ ZgZeblbdh\ hi\_qzZ_1 az Ij_[h\Zgby b hij_"_
ex"_c \ j_r_gbb ihklzZ\e_gguo az~zZq \ dhfizgbb 1Ijb ZgZebe
kl_cdohe”_jh\ hg_gv \Z'gh hp_gblv kl_i_gv bo \ebygby gZ n
>ey mki_rghl]h "Zevg_cr_]h jZa\blby dhfizgbb g_ f_g__ \Z
\Zlv b ijh\h~blv ZgZeba baf_g_gbc b Ij_[h\Zgbc kl_cdohe”_j
JZkkfhljbf ijbf_ju [bag_k ZgZebaZ ijb\_"~zggu_ \ "mjgZe_ |
I _j\uc ijbf_AZihegyy nhjfm dhglZdlh\ ex”b mdZau\Zxl ghf
nhgZ ihglm Z dghidm ©dmiblva ih dZdbf |Ih ijbgbgZf g_ gZ°
azZnbdkbjh\zZgh dhglZdlh\ ex®_c [_a ijhp_kkZ ijh*Z b >e
[bag_k ZgZebaz kh[bjzxl jZ[hgmx Jjmiim \k_o azZ”~_ckl\h\Z¢
klh\ b ihgbfzxl glh dghidZ ©dmiblv2 g_ jZ[hlZ_1 k mkljhcklI\:
hrghf ba [jZma_jh\ < j_amevlZIl_ mkljZzgyxl ijbgbgu qlhJu d
eZ gZ \k_o mkljhcklI\Zo Ihke_ mkljZzg_gby hrb[hd kgh\Z kh][
]jmiizZz b ijh\_jy_Iky \uiheg_gguc j_amevlzl LzZdbf h[jZzahf [l

ihfh] mkljzZgblv hrb[db

<lhjhc ijbfLh\Zju om™ _ qg_f m dhgdmj_glh\ Z p_gZ h~bgZzd
gh- gm ' gh baf_gblv p_gm ;bag_k ZgZeba ihfh] \u[jZlv ijZ\be

Lj Ibc ijbf Gz az\h"_ azZ kqzl m\_ebq_gby \j_f-_gb ijhba\h:
"mdlZ kdez” i_j_ihegy_Ilky fZl_jbzezZfb 1jb ijh\_~_gbb [bag._
f_j_gh \j_fy dZz"~h]lh wlZiZz HdZaZehkv qlh m h~rgh]h ba klz
ihehfdz J_dhf_g~"Zpbb ZgZebaz azf_gblv ~_IZeb beb dmibl
ihdmidb hdZzazZzeky ~_r_\e_ b ijbgzk ihevam azZ\h"m > @

Ijb ijh\_jd_ ~_e \ dhfiZzgbb _keb gZc”_gu ihdZaZl_eb jZajt
1Zz1zf ° _eZ _fh]lh beb j_Zevgh]h iheh _gby kl_cdohe”_ju gZoh
h[hkgh\Zgby ]2_ b dzd ijhba\_klb baf_g_gby \ [bag_k_

LZdbf h[jZzahf mq_Il Ij_[h\Zgbc kl_cdohe”~_jh\ iha\hey_| dhfi.
gb\h nmgdpbhgbjh\Zlv b jZa\b\ZIvky

Hkgh\gu_ p_eb mijZ\e_gby ex[0b[OhikZgm&i_oZ-"_yl _evgh
kib b ih\ukblv j—aijp\hh” yl d j_r_gbx ke_~mxsbo az”Zq

— h[hkgh\Zlv jZa\blb_ kljzZl_Jbc ij_"ijbylby _]h [bag_k ieZ
\Zpbhgguo ijh_dlIh\

— hp_gblv oh” j_ZebazZpbb kljzl_]Jbb khklZ\blv iezg ijh_d
blh]b bo \uiheg_gby

— knhjfbjh\zZIlv khklhygb_ dhlhjh_ bkihevam_Ilky ~ey bgl_e
dZiblzez ij_"ijbylby

— hp_gblv khklhygb_ jugdZz

— jZkkgblzZlv ihklmie_gb_ ~hoh”h\ hl ijh~Z" b ijhgbo “hoh”

— hij_~_eblv jZkoh”™u hj]Zgbazpbb b k_[_klhbfhklv _z ijh”"

— jZkkgblZlv nbgZgkh\u_ j_amevlZlu ~_yl_evghklb dhfizgh

— hij_~_eblv m\_ebqgq_gb_ beb mf_gvr_gb_ j_a_j\Z ijb]
dhfiZzgbb



— h[hkgh\Zlv f_jhijbylby b hp_gblv bo \uiheg_gb_

— hp_gblv khpbZevgu_ b wdheh]bg_kdb_ Zki_dlu "~_yl
h[_ki_gb\zZxsb_ i_jki_dlb\m mklhcgb\hklb jZa\blby

— ijh\_klIb 6:27 ZgZeba

— hp_gblv wnn_dlb\ghklv b klhbfhklv [bag_kZ

— ijhZgzZebabjh\zlv |j_[h\Zgby dexq_\uo kl_cdohe”_jh'

— \uy\blv [bag_k ijh[e_fu gZ hkgh\_ Ij_[h\Zgbc dexqg_\
jh\ b \u[jZIv \ p_eyo ZgZeblbqg_kdh]lh h[hkgh\Zgby gZij
hgghlh jZa\blby

— khklz\blv ijh]Jgha b hp_gblv \ZjbZglu [m"ms_]h jZa\l

— bamgblv ihdZazl_eb wnn_dlb\ghklb gZ mjh\g_ [bag_
m~_j Zgh h[jZ[hlZgh

— hij_~_eblv kdhevdh [ueh@xdklZeh@+@ihl_jygh \ ijh

— ihemqgblv "_eZ_fuc j_amevlZl

— \uy\blv h]jZgbqgq_gby h[sbc [x* _I b jZkoh”u

— ijhke_"blv aZ mklzZgh\e_gguf kjhdhf h[jZ[hldb

— hij_~_eblv ebp dhlhju_ kh]l]ezZkgh mklZgh\e-gghfm |
Aml j_r_gb_ d dhg_qgghfm j_amevlZIm

Bamq_ggu_ az”Zqgb b f_lh”~u ijbf_gyxlky gZ ijZzdlbd_ b
Ib\ghklv mijz\e_gqgq_kdbo j_r_ghbc

Dhgdmj_gpby \k_ \j_fy ih\urZ_Ilky b nbjfZf ijboh”blky
dmj_glhkihkh[guc Ih\Zj beb ij_~hklZ\eylv dhgdmj_glhkih

D h[t_dlzf dhgdmj_glhkihkh[ghklb hlghkylky

— ijhAmdpby Ih\Zj mkem]Zz

— hjlZgbazZpby

— hljzkev

— kljzgz

Hkgh\gu_ nZdlhju dhgdmj_glhkihkh[ghklb dhfiZgbb

DZq_klI\h ijh m@pbbur_ dzZq_kl\h |_f [hevr_ \_jhylgh
deb_glkdZy ehyevghklv ih\ukblky

Gh\r_kI\hjbh[j_I_gb_ \ukhdhijhba\h”bl_evgh]lh-h[hjm~h
amevlzZl_ mf_gvrZxlky aZljZlu b ba”_j db ih\urZ _lky h
ghc ijh"mdpbb

P_gzZ ijh~mMIlihhdmizZl_e_c jZaguc mjh\_gv “hoh2zZ \ k\y
dmj_glhkihkh[guf b]jhdhf jugdZ klZgh\blky Ihl qgvb p_gt
g_f m dhgdmj_glh\ > F @

NbgZgkh\u_ j_kojkab_:\gmlj_ggb_

<g_rgb_kj_"kI\Z dhlhju_ ijb\e_deb k ihfhsvx dj_~blZ |

<gmlj_ggbZfhjlbaZpbhggu_ hlgbke_gby b dZiblZebaZp!

JZpbhgZevgh_ mijZ\e_gb_ g_eh\_qg<kkilod b dj\ Zkerb pkifoftp
jh\Zggu_ ki_pbzZebklu bf_xI hkh[mx p_gghklv gZ jugd_ Ijm’
_lwnn_dlb\ghfm ijh"\b"_gbx hjl]ZgbazZpbb kj_"b dhgdmj_g|
khlijm~gbdb bf_xsb_ [hevrhc hiul kihkh[gu h[magZlv gZo
Zebklh\ jZa\b\Zy ihl_gpbZe ij_"ijbylby b nhjfbjmy dz~jf
kzZfuf mki_rgh jZa\b\Zy j_bg bgbjbg] khljm~gbdh\ > F



Mki_o \azZbfhhlghr_gbc—gidhjumgallu ihklZ\eyxlky \ kjhd b
g_| gbdZdbo az”~_j _d
GZagZq_gb_ f_Ih~h\ [bag_k ZgZebazZ khklhbl \ Ihf qglh[u
dhfizgbb hp_gblv i_jki_dlb\u __ jZa\blby
F_Ih~u [bag_k ZgZebaZz
F_Ih~u fZljbp
F_Ih?ru hkgh\Zggu_ gZ I_hjbb dhgdmj_glhkihkh[ghklb Ik
F_Ih~u hkgh\Zggu_ gZ |_hjbb wnn_dlb\ghc dhgdmj_gphb
F_Ihru hkgh\Zggu_ gZ dhfie_dkghf ih*oh~_ d hp_gd_
ljb ZzgZeba_ ~Zgguo f_Ih~h\ hij_~_ey_Iky \ukhdZy lhgghkl
kdhc kj_~u iheh _gb_ gZ jugd_ p_gZ dZq_kl\h Ak_klhjhggy)
ghklb wnn_dlb\ghklv ijhba\h?kI\Z ihl_gpbZevgZy "bgzZfbd:
[bag_k ZgZebaz dhfizgbc \uyle_gh qlh g_ kms_kI\m_I mgb\
NZ < dhfizgbyo bkihevamxlky dhfie_dkgu_ f_Ih”u
6:27 ZgZeblma\_klguc bgkljmf_gl dhlhjuc bamqgZ_1I| klhjhgu '
b \gmlj_gg_c kj_~u ~_yl_evghklb dhfiZzgbb <Z guc ih*oh” 6
ihalhebl “"hklb]Zlv hlebqguo j_amevlZlh\ gZ jugd_ b \ hp_dg
kihkh[ghklb "~Zkl hp_gdm m]jha kh klhjhgu hj]J]ZgbaZpbb dl
\bl g_"hklzZldb mdz _I| gZ “hklhbgkl\Z ~_yl_evghklb hjl]Zgba
\hafh ghklb
KZfu_ ihimeyjgu_ bgkljmf_glu kljzZl_]lbg_kdh]lh ZgZebaz
FZljbpZ %&* fh~_ev ihkljh_gby ij_~iheh _gbc 4h k\h_fm 1]j
fm kljh_gbx \ugbkey_1| highr_gb_ kh[kI\_gguo ijh2Z" d ijh"Z":
r_1h dhgdmj_glZz
FZljbpz FZd Dbgkb fh”"_ev Hij_"~_ey_| dhgdmj-glghkihkh[¢
gbc b ihe_agmx kljzl_]lbx \ jZza\blbb ijh*mdlh\ gZ-jugd_ ]"_ ¢
gbfz_1 f_klh ih k\h_c ijb\e_dzZl_evghklb jugdZ b dhgdmj_glg
NZdlhju dhgdmj_glghkihkh[ghklb dhfiZgbb bf_xI iheh bl_e
jbpzZl_evgu_ klhjhgu m[uldb hjl]ZgbaZpbb ijb[uev b mki_o
Dhgdmj_glhkihkh[ghklv hj]ZgbazZpbc kihkh[gZ mki_rgh dhg
jugd_ m~_j b\Z_1 b jZkrbjy_I| k\hb ihabpbb Z 1Zzd _ m~h\e_I
ghklb ihdmizl_e_c gZfgh]lh wnn_dlb\g__ dhgdmj_glh\ > F
LZdbf h[jZzahf ih blh]zf ijh\_~zggh]h bkke_~h\Zgby fh gh
glh [bag_k ZgZeba bl]jZ_1\Z°gmx jhev \ h[_ki_q_gbb dhgdmj_
dhfizgbb Mki_o dhfizgbc [m~_I aZ\bk_Iv hl wnn-dlb\gh]h Z¢
gbc aZbgl_j_kh\Zgguo ebp ihklZ\e_gguo bfb pdle_c b az~Z
j_r_gbc b \u[hjZ gZijZz\e_gbc bggh\Zpbhgghlh jZa\blby \ dt
azgguo k gh\ufb ijz\bezfb \u\h”~hf gh\uo ijh"mdlh\ gZ jughc
nZdlhjzfb Jhkl [bag_kZ k mqgzlhf bkihevah\Zgby-gh\uo bgkl]
gheh]bc \k_]1*Z [m~_1Il jZa\b\ZIvky k mqzlhf ihke_"mxs_]Jh b [m



Kibkhd ebl_jZImju

;Zjbe_gdh < B Hkh[_gghklb f_Ilh*heh]bb [bag_k Zg:z
dZ b mijz\e_gb_ ijh[e_ftu j_+ gby — K +

Jhev [bag_k ZgZeblbdzZ \ kh\j_f_gghc dhffjdB5Kdhc hj]:
KWWSV DQDO\VWWLFV LQIR]JRQH SUR WKH UROH R
FRPPHUFLDO RUJDQL]DWLRQ "ZIZ h[jZs_gby
ybag_k ZgZeba ij_nijbylby kzZcl azj_]bklj Jhkdhfgz~e
jbb We <« NK # >We_dljhggug&sj_KWMN@BYV ZZZ NS
PRQH\ EL]QHV EL]QHV DQDOL] hl fzjlz ]
?j_f__\Z G < Dhgdmj_glhkihkh[ghklv ITh\Zjh\ b m
ijZzdlbdmf ~ey \mah\ G-—-< ?jb&” \Dkij— Fhkd\z

Xjzcl - &

MijZz\e_gb_ dhgdmj_glhkihkh[ghklvx mqg_[gbd *ey \m
dh >b ~j @ ih~ j_~ ? : =hj[Zrdh—-B _: Wba&kbfp_\Z
kd\z XjZcl — & +

K\_~ _gby h[ Z\lhjZo

DZi_exd Ahy :e_dkZgrwitggZz gzmd ijhn_kkhj ijhn_kkhj
|_hj Ibg_kdhc b ijpdezZ~rghc wdhghfbdb Kb[bjkdbe mgb\_|
kdhc dhhi_jZpbb Kb[MID Jhkkby ] Gh\hkb[bjkd
H PDLO SURPRQ#VLEXSN QVN VX

Dhg”jZlh\Z K\_lezgZ :gzflhjdkl\gg Kb[bjkdbe mgb\_
| I ihlj [bl_evkdhc dhhi_jZpbb Kb[MID Jhkkby
ij D Fzjdkz H PDLO ,G NRQGUDWRYDFKHUQ\VKR

.DSHO\XN =RWVNRU Rl 6FLHQFHV LQ (FRQRPLFV 3l
7KHRUHWLFDO DQG $SSOLHG (FRQRPALHWY &RRESHIU DY L
5XVVLD 1RYRVLELUVN . ODU[ $YH H PDLO
.RQGUDWRYD 60(fHWWHIJQW 3URJUDP 6WXGHQW
Rl &RQVXPHU &RRSHUDWLRQ 5XVVLD 1R
H PDLO ,G NRQGUDWRYDFKHUQ\VKRYD#PDLO UX



M>D

DZjimlh\Z B =
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

HP?GHQG:Y >?YL?EVGHKLY < JHKKBB :G:EBA JUGD:
G:EH=HH;EH@?GB? B I?JKI?DLB<U J:A<BLBY

< klZlv_ ijh\_~_g ZgZeba khklhygby jugdZ hp_ghqghc &¢_yl_evghklb
g_\u_ k_]f_glu jugdZ \uyle_gu ijh[e_fu b i_jki_dlb\ubyh>Zevg_cr_]h

ihegbl_evgh |Jh\_"_g h[ahj ghjfZlb\gh ijZ\h\hc [Zau jZkkfhlj_gh gZeh]
gh\h\\_~ gb \ h[eZklb ]mebjh\Zgby hp_ghgghc *_yl_evghklb

Dexq_ p_ghquy _yl_evghklv klhbfhklgZy hp_gdZ n_"_jZev
lu hp_gdb ehfhh[eh _gb_

.DUSXWRYD , *
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

9$/8%$7,21 $&7,9,7< ,1 5866,% 0$5.(7 $1$/<6,6
7$:$7,21 $1' '(9(/230(17 35263(&76

7KH DUWLFOH DQDO\]HV WKH VWDWH RI WKH YDOXDWLRQ DFWL
SUREOHPV DQG SURVSHFWV IRU LWV IXUWKHU GHYHORSPHQW 7K
IUDPHZRUN DQG FRQVLGHUV WD[DWLRQ DQG UHJXODWRU\ LQQR
.H\ZRUGWOXDWLRQ DFWLYLWLHY YDOXDWLRQ IHGHUDO YDOX

< gZklhys__ \j_fy hkh[h_ f_klh \ nbgZgkh\h ohayckl\_gghc
wdhghfbg_kdbo km[t_dlh\ hkms_kl\eyxsbo ij_"ijbgbfzZl_evkl
ijhn_kkbhgzZevgzZy ~"_yl_evghklv ih mklZgh\e_gbx klhbfhklb
b g_fzZl_jbZevguo h[t_dlh\ dhlhjZy b”_glbnbpbjm_Iky dzd
| _evghklv J_]mebjh\zgb_ ~Zggh]lh \b"Z ~_My daggmklb hkms
ANZjkIN\_ggufb hjlzgzfb \ gzZklghklb hkgh\guf ghjfZzlb\guf ~
yley_|ky n_~_jZevguc aZdhg hl < NA ©H[ hp_ghqc
ghklb \ Jhkkbckdhc N_" _jZpbb2 > @ AZdhg hij_~ _ey_| dexq._
gh\u j_]mebjh\Zgby hp_ghgghc ~_yl_evghklb ~ey p_e_c kh\
beb bguo p_e_c \ hlghr_gbb h[t_dlh\ hp_gdb d-dhlhjuf hlg
gu_ fZl_jbZevgu_ \_sb \ Ihf gbke_ khklzZ\eyxsb_-bfms_klI\h |
lJh \brZ M\b bfh_ b g_"\b bfh_ bfms_kI\h ijZ\h kh[kI\_gghk!
\_sgu_ ijz\z ijz\zZ lj_[h\Zgby "helb jZ[hlu mkem]b bgnhjf
bgu_ h[t_dlu ]JjZz°'*"Zgkdbo ijZz\ ~ey dhlhjuo mklZgh\e_gZ \ha
kiby \ ]jz"~Zgkdhf h[hjhl_

Ilh ~Zgguf k\h~"gh]h j__kljZ qe_gh\ kzZfhj_]Jmebjm_Hfuo hj]ZgbaZz
dh\ ih khklhygbx gZ ] VJhkkbb azj_]bkljbjh\Zgh
> @ < Z\]lmkl_ ] dhfizgb_c 5%(; [ue \uims_g jwgdbg] djmi
ghgguo dhfizgbc Jhkkbb ih blh]zf ] Vg_lh \hreb hjlz
Ilh "Zgguf Z]_glkI\Z kmffZjgZy \ujmqdZ khklzZ\ble¥Z fejn jm
rbkv [he__ q_f gz ih kjzZ\g_gbx k ZgZeh]bqguf ihdzZzazl_e



D gZbl[he__ djmighfm k_]f_glm mkem] hdZaZgguo hp
fb \ ]h m hlghkblky kn_jZ [bag_kZ b p_gguo [mfZ
\ujmgdb hp_ghqgguo dhfiZgbc beb fej™ jm]| Jhkl \ 7
i_j\mx hg_j_"v \ua\Zg j_kljmdIimjbaZpb_c [bag_kZ gZ nh
hiheblbg_kdhc kbIlmzZpbb Z 1Zd _ hilbfbazZpb_c azljzl d
emqg_gby “hihegbl_evguo ~_g_"guo kj_"kI\ ev]hlguo 12Z]
\ lJh~m \hagbd kijhk gZ hp_gdm bghkljZgguo Zdpbc b
[ueb azZ[ehdbjh\Zgu \ (XURFOHDU b &OHDUVWUHDP

GZ \lhjhf f_kl_ \ jzZkij_~_e_gbb \ujmqgdb hl hdZazZgby hp_
bl k_1f_gl hp_gdb g_"\b bfhlh bfms_klI\Z beb fe
ba ijbgbg jhklZ \ujmgdb \ wihf k_]Jf_gl_ y\beky moh” bghl
dhlhjuc h[_ki_gbe gZjzZklZxsmx ihlj_[ghklv \ i_j-hp_gd_
klb D dexq_\uf nzdlhjzf jhklZ ~Zgghlh k_]f_glz \ 1h~
kf_gm bghkljZzgguo kh[kI\_ggbdh\ Z 1Zd _ hkiZjb\Zghb_
fhklb \\b"m gZjzklzZzgby ij_I_gabc kh klhjhgu kh[kI\_gghb¢

Djhf_ Ih]h jhkl aZznbdkbjh\Zg \ kn_j_ mkem] hp-_gdb g_
\h\' b bgl_ee_dImzZevghc kh[kI\_gghklb \ujmqgdz \ "Zggh
Ah feg jm][ m\_ebgb\rbkv gz ih kjz\g_gbx k blh
ij_~_e_gb_ k_]f_glh\ \ujmqgdb gZ jugd_ hp_ghgqguo mkem]
ij_~klZ\e_gh gZ jbkmgd_ > @

BU3HEC 1 UueHHble Bymaru
W HeaguxuMOe UMYLLECTBO

W O6opyaosaHue 1 TpaHCNopT

MepeoueHKa OCHOBHbIX CPEACTB
(8 T.4. B uenax MCPO0)

HematepuanbHble aKTuBb!
W UHTeNNeKTyanbHaa cobCTBEHHOCTD

W VHBECTULMOHHbIE NPOEKTbHI

W [lpyrie B1AbI OLEHKM

JZkij_~_e_gb_ k_]f_glh\V \ujmgdb gZ jugd_ hp_ghgguo m
kj_~b djmig_crbo hp_ghqguo dhfiZzgbc \ ]

>hihegbl_evgh hij_~_e_gh qlh ih blh]Zf ] Hhbahre
jmqgdb \ k_]f_gl_ hp_gdb \ p_eyo i_j_hp_gdb hkgh\guo n
p_eyo FKNH ]~_ kizZz®” \ujmgdb khklZ\be [he__ - AZnl
gb_ \ ' kn_j_hp_gdb bg\_klbpbhgguo ijh_dIlh\ gZ ag:
NZgghlh gzZijZz\e_gby \ lh~m ~hklbleh ebrv feg jr

Ihfbfh khklzZ\e_gby jwgdbg]Z dhfizgb_c 5%(; [ue ]
ij_"klZ\bl_e_c hp_ghgguo dhfiZzgbc 1h j_amevIZIZf hi
glh gZjzklzxszZy Zdlb\ghklv gZ jugd_ hp_ghgguo-mkem]
ijh\h*~_gbyfb k~_ehd ih kf_g_ \ezZz”_evp_\ j_kljmdImjb



gZklghklb ihkj_~klI\hf hkms_kl\e_gby k”_ehd kebygbc b ih]e
oh”bfhklvx d ijb\e_gq_gbx ~hihegbl_evguo ~_g_"guo kj_"kl\
nbdkbjh\zZgz |_g~_gpby d kijhkm gZ hp_gdm dhfiZzgbc \ BL kn_
gZ hp_ghqgu_ mkem]b \ jZfdZo khijh\h ™~ _gby k®_ehd dmieb i

G_fZeh\Z gh_ agZqg_gb_ ~ey hilbfbazZpbb klhbfhklb mkem]
\ur_gby j_glz[_evghklb hp_ghqgghc ~_yl_evghklb bf__1 \u[hj
hggh ijZ\h\hc nhjfu b kbkl_fu gZeh]lhh[eh _gby LZd hdZau\
hp_gd_[bag_kZ b p_gguo [mfZ] bg\_klbpbhgguo iffh_dIlh\ g_f;
Ib\h\ b bgl_ee_dImzZevghc kh[kI\_gghklb g_"\b bfhklb b ijhq
khhI\_Ikl\bb k NA > @ fh]ml xjb"bg_kdb_ ebpZ b-bg”b\b"m2Ze
fZl_eb ijbf_gyxsb_ ke_~mxsb_ kbkl_fu gZehjhthKe&ch _gby hJ[:
Z\IhfZlbabjh\Zggmx mihMKGmmijhs gdhkG > @ |jb wlhf
xjbrbg_kdh_ ebph hkms_kl\eyxs__ hp_ghggmx ~_yl_evghklv
rizl_g_f_g__ "\mo d\Zebnbpbjh\Zgguo hp_gsbdh\ bf_xsbo i
gb_ hp_ghgghc ~_yl_evghklb b k\b”_I_evklI\h h ge_gklI\_ \ KJ
kljZzoh\Zgby g_f_g__ feg jm[ gZ dhfiZzgbx Djhf- Ih]h hp_gl
ghklv fh™ _| hkms_kl\eylv nbabq_kdh_ ebph azZgbfzZxs__ky g
dhc bf_xs__ d\ZebnbdzZpbhgguc ZII_klIzZl \ h[eZzklb hp_ghqggh
ihke_ ihklzgh\db gZ mq_Il ih f_kim “bl_evkI\Z Ke_"h\Z|_ev
gZevguc hp_gsbd fh™_| hdZaulZlv mkem]b ih hp_gd_ jZaebqc
gZ hkgh\Zgbb Ijm~Ah\h]lh “h]h\hjZz aZdexqg_gghlh f_""m gbf t
ebphf khhlI\_IklI\mxsbf hij_~_e_gguf aZzdhghf mkeh\byf [Z
yl_evgh azZgbfZykv qZklghc ijZdlbdhc beb hkms_kl\eyy ij.
kdmx ~_yl_evghklv \ dZgq_kI\_ bg”*b\b"mZevghlh ij_"ijbgbfZl
glh hp_gsbdb g_ \ijz\_ ijbf_gylv j_"bf gZeh]hh[eh _gby "ey Kk

< keh b\rboky mkeh\byo hp_ghqgu_ dhfiZgbb aZgZklmx klZe
Ahf ijh[e_f dhlhju_ fhlml \ "Zevg_cr_f \ua\Zlv kiZ]gZpbx gZ
ghgghc *_yl_evghklb H~ghc ba gZb[he__ \Z guo ijh[e_f y\e
\ kbem dhlhjh]h fgh ZIky g_dZq_kI\_ggu_ jZ[hlu hp_gsbdh
bl hif_Iblv qlh [eZ]h*"Zjy m _klhqg_gbx Ilj_[h\Zgbc d ijh\_"~_g
hp_gdb b I_g”~_gpbb d mdjmig_gbx hp_ghqguo dhfiZgbc ~Zc¢
[eb Zcrb_ 1h~u fh™_I [ulv g_cljZebah\ZgZ GZjZklZxsbc kijhk
dZg_kI\h mkem] hp_gsbdh\ Z 1Zd _ \ukhdZy kdhjhklv bo hd:
lhevdh djmiguf b]ljhdzZf jugdZ ihwlhfm dhgkheb”Zpby jugdz
em] b mdjmig_gb_ dhfiZzgbc y\ey_Iky g_ba[_"guf Ij_g~hf

< ]h*m him[ebdh\Zg ijbdZa FbgwdhghfjZalblby JN h
< ©OH[ mI\_j"~_gbb n_~_jZevguo klZzg~Zjlh\ hp_gdb b h !
f_g_gbc \ g_dhlhju_ ijbdZau FbgwdhghfjZa\blby Jhkkbb h
klzg~ZjlZzo hp_gdb? Gh\u_ n_"_jZevgu_ klZg”Zjlu hp_gdb \
k ] > @ Baf_g_gby dhkgmebkv Ij_[h\Zgbc d khklZ
gZ hp_gdm dhlhjh_ klZeh [he__ jZa\_jgmluf o djbl_jbyf ¥
\beky gh\uc \b2 pZ\gth\_kgZy klhbfhklv Z 1Zd _ \ p_ehf Ij_[h
d ihjyrdm ijh\_~_gby hp_gdb \k_o \b~h\ h[t_dIhy G_kfhljy |
gby \ gzZklhys__ \j_fy \ hp_ghqguo dhfiZzgbyo aZ\_jrbeky ijl
pbb d gh\uf Ij_[h\Zgbyf b\ ]Th~m fh gh h b~Zlv \ukhdbo r



j_amevlzZlh\ \ gZklghklb azZ kq_I ihyle_gby gh\uo bghkl
;eb’g_]h <hklhdZ ba DblZy b jy*"Z ~“jm]bo kljZg

>jm]hc g_ f_g__ \Z ghc ijh[e_fhc gZ gZr \aley” y\e
bgnhjfZpbhgghc b ijZ\h\hc [Zau \ iheghf h[t_f_- g_1 ijZ
ghqguo jmdh\h~kI\ ih hp_gd_ hkhfthgh \DdI*ZbzZehbdhd Zdlb
\h\ g_h[oh”*bfhklv \ hp_gd_ dhlhjuo k_]lh~gy fgh]lhdjzZlgh
BL kn_j_ lj_ab”_gl Jhkkbb < Imlbg ihjmgbe hl-qg_kI\_¢
yf k gZqzZeZz 1h~Z i_j_clb gZ jhkkbckdb_ hi_jZpbhggt
gu_iZd_lu Ih wihfm Ij_[h\Zgbx > @ ]hkdhfiZzgbyf b \k_f
aZdmidb ih NA J[ueh aZzZij_s_gh k ] azdmizlv "ey
h[t_dlZo djblbqgq_kdhc bgnhjfZpbhgghc bgnjZkljmdIimju a:
r_gby Z k — bd bkihevah\zZlv J_r_gb_ jZkijhkljZgblv wlk
gZ lhkdhfiZgbb “he gh kihkh[kI\h\ZIlv jZa\blbx hl_q_kI\_
1Z b dzZd ke_"klI\b_ jhklm klhbfhklghc hp_gdb wlbo j_r_
gZ [mo]Zel_jkdbc mqgq_I \ dZg_kI\_ GF: Z 1Zzd _ ~ey ihke.
b\ jZfdZo ijh\_~_gby k~_ehd

Hrgbf ba \Z°'g_crbo kh[ulbc \ h[eZklb hp_ghqgghc ~_y
ihyle_gb_ \ fZ_ 1h~Z azdhghijh_dlZ \ghkys_]h ihij
hp_ghgghc "_yl_evghklb \ Jhkkbckdhec N_"~_jZpbb2 Ih’
Fbgbkl_jkI\hf wdhghfbqg_kdh]h jZa\blby dexq_yht¢ p_evx
ky j_nhjfZ hp_ghgghc hljZkeb

Khlezkgh ij_~klZ\e_gghfm im[ebgghfm ijh_dIm azZdhcg
s_kIVZ k Thkm~ZjkI\_gguf mgZklb_f ~he gu bf_Iv fbgbfmf
\'rizl_ "\h_ ba dhlhjuo “he gu ijh\_klb fbgbfmf-~_kylv
kIN\Z b Ijb \ hp_gd_ [bag_kZ FbgbfZevguc hiul jZ[hlu \
ghc dhfiZgbb gZ jugd_ “he _g khklZ\eylv iylv e_| Djhf_
ljb Th~Z g_ "he gh [ulv km”_[guo j_r_gbc h ipbagZgbb |
g_"_ckl\bl_evgufb Z kZfb hp_gsbdb g_ “he’gu 4dijb\e_dz
gZjghc hI\_IkI\_gghklb >hihegbl_evgh baf_g_gby dhkgm
\_IkI\_gghklb hp_gsbdh\ azZ g_dzZq_klI\_ggmx hp_gdm \ q
[mMmA_I g_h[oh”~bfh aZdj_ieylv ij_~_evguc jZaf_j m[uldzZ >

J_axfbjmy \ur_baeh _ggh_ azZdexqgbf qlh \ mkeh\byo g
ghfbdb hp_gdZ jZaebqguo h[t_dlh\ y\ley Iky dexq_\uf ¢
I _evghklb \ k\yab k gZjzklzZxsbfb ihlj_[ghklyfb JThkm~"Z
khijh\h ~_gbb k~_ehd klhbfhklghc hp_gd_ bfms_-kl\_ggu
Ib\h\ jZajz[hlhd b "hklb _gbb \ukhdbo nbgZgkh\uo j_anmn
gZ jy~ ijh[e_f\ kn_j_ hp_ghqgghc *_yl_evghklb k-_]h"rgy '
[h1Z \ h[eZklb ghjfZlb\gh ijZ\h\h]h j_Imebjh\Zgby ~Zgght
gh\u_ klZg”~Zjlu b m _klhgzZxlky Ij_[h\Zgby d hp_-gd_ dh
gh ijba\Zgu g_cljZebah\ZIlv jy® kms_klI\mxsbo kpke[e_f b
kdbc jughd hp_ghgguo mkem]



Kibkhd ebl_jZImju

H[ hp_ghgghc ~_yl_evghklb \ Jhkkbckdhc N_"_jZpbb N,
< N A

N_ "~ jZevgZy kem [Z ]hkm~Zjkl\_gghc j_1hkljZpbb dZ
Ih]ljZnbb j__klj kZfhj_Imebjm_fu08B]]ZKWanZzpV c
URVUHHVWU JRY UX ZSV SRUWDO S SUHVHQWBQHZ |
J_clbg]lh\h_ Z]_glkl\h J:—©8bdKkiKWaW SV UDH[ UU FRP
HYDOXDWLRQ ODUJHVWBDSSUDLVDOBRUJDQL]DWLRQ
H[ mI\_j"~_gbb n_~_jZevguo klZg”~Zjlh\ hp_gdb b h \g_k
gbc \ g_dhlhju_ ijbdZau FbgwdhghfjZa\blby Jhkkbb h n
klzg~nZjlZzo hp_gdb ijbdZa FbgwdhghfjZalblby JN hl

Jhkkbckdb_ Jhkdhfizgbb k 1h~Z ~he‘gui_j_clb gZ hl_g_kI\
hnbkgu_ iZd lu <—"85hkKBWWSV ZZZ YHGRPRVWL UX W
QHZV JRVNRPSDQLL GROJKQL SHUHLWL RW
h[jZs_gby

K hilbfbafhf d i_j_ f_gzf —D85T_j KIWW S V

ZZZ NRPPHUVDQW UX GRF AZ1Z h[jZs_gby

K\_"*_gby h[ Z\Ihj_

DzZjimlh\zZ Bjbgz =_gdgzZy¥_\w&hg gZmd ~hp_gl ~hp_gl d:
[mo]Zel _jkdh]l]h mq_I|Z ZgZebaZ b Zm~blZ Kb[bjkdbc mgb\_j
kdhc dhhi_jZpbb Kb[MID Jhkkby 1 Gh\hkb[bjkd ij D
H PDLO NDUSXWRYYD#PDLO UX

_.DUSXWRYD &DIQBILGEDWH RI 6FLHQFHY LQ (FRQI
3URIHVVRU 'HSDUWPHQW RI $FFRXQWLQJ $QDO\VLV
Rl & RQVXPHU &RRSHUDWLRQ 5XVVLD 1RYRV
H PDLO NDUSXWRYYD#PDLO UX



M>D

Dh\zZez\z ? K ;hjhgbgz W K
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[M

:G:EBA K>?EHD IH KEBYGBX B IH=EHS?GBX
< ;:GDH<KDHC HLJ:KEB J?KIM;EBDB ;?E:JMKYV

< klzZlv_ jZkkfZljb\ZxIky ijhp_kku kebygbc b ih]Jehs_gbc \ [Zgd!
kim[ebdb ;_eZjmkv Blh]b k"_ehd ih kebygbx b ih]Jehs_ghbx \ [Zgd!
qgzZxlky \ kms_kI\_gghf baf_g_gbb dhebqg_kI\Z [Zgdh\ \ kljZg_ aZz
nbgZgkh\uo hj]j]ZgbaZpbbc ~h glh \ ijhp_glghf ihdZazZl_e_ khk
Hkgh\gufb ijbgbgzfb h[t_~bg_gby [bag_kZ \ [Zgdh\kdhc k&
;_eZjmkv yleyxlky gbadZy dhgdmj_glhkihkh[ghklv g_[hevrbo [Z
gZy ebd\b”rghklv \hafh'ghklv j_ZebaZpbb [he__ wnn_dlb\guo dhg
Dexq_\u_ kepXgddh\kdZy hljZzkev [Zgd kebygb_ ih]Jehs-_gb_ hJt
kZ wdhghfbg_kdZy [_ahiZzkghklv JThkm~ZjkI\Z

.RYDOLRYD ( 6 %RURQLQD ( 6
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRC

$1$/<6,6 2) 0(5*(56 $1' $&48,6,7,216 ,1 7+( %$1.,1*
,1'8675< 2) 7+( 5(38%/,& 2) % (/$586

7KH DUWLFOH H[DPLQHV WKH SURFHVVHV RI PHUJHUV DQG
5HSXEOLF Rl %HODUXV 7KH SXUSRVH RI WKLV VWXG\ LV WR D
LQGXVWU\ RI WKH 5HSXEOLF RI %HODUXV LQ RUGHU WR DV\
7KH UHVXOWYVY RI PHUJHUV DQG DFTXLVLWLRQV LQ WKH EDC
QXPEHU RI EDQNV LQ WKH FRXQWU\ RYHU WKH SDVW WZHQW
WZHQW\ RQH ZKLFK LV D SHUFHQWDJH GHFUHDVH RI 7KI
LQ WKH EDQNLQJ VIVWHP RI WKH 5HSXEOLF RI %HODUXYV DU
WKHLU LQVXI¢FLHQW OLTXLGLW\ WKH SRVVLELOLW\ RI LPS(¢

. HVZRUEDQNLQJ LQGXVWU\ EDQN PHUJHU DFTXLVLWLR(
VHEXULW\ Rl WKH VWDWH

;Zgdh\kdzZy kbkl_fz \ J_kim[ebd_ ;_eZjmkv aZ ihke_"g
gh baf_gbezZzkv WIb baf_g_gby kbkl_fu klyaZgu k iheb!
aZzdhgh”Zl_evkl\hf b dhgdmj_gpb_c f_""m [ZgdZfb >ey
j_glhkihkh[ghklb b mdj_ie_gby k\hbo ihabpbc gZ jugd._
[Zgdb \k_ gZs_ bkihevamxl k~_edb ih kebygbx b-ih]Jehs_
kdhc lhgdb aj_gby hgb \_"ml d mf_gvr_gbx dhebq_KkI\Z |
f jZ b jughgqghc “heb

P_evx "Zggh]h bkke_"h\Zgby y\ey_|ky ZgZeba-k”*_ehd
s _gbx \ [Zgdh\kdhc hljZkeb J_kim[ebdb ;_eZjmkv “ey hr
kheb”Zpbb \ hljZkeb

Ih~ ijhp_kkhf dhgkheb”Zpbb fu ihgbfzZ_f jhkl jughqghc ~h
hljzke_\hf jugd_ M\_ebqg_gb_ jughgghc "heb k\yazgh k jl
g_kZ dhfizgbb \ j_amevlZl_ hkms_kl\e_gby k”_ehd ih ke



Ijb kh\_jr_gbb k~_ehd ih kebygbx b ih]Jehs_gbx m\_ebqgb\zZ_|I
h[t_"bg_ggh]lh [ZgdZ ihy\eyxlky gh\u_ \hafh ghklb ~ey jZa\kt
_Ilky wnn_dlb\ghklv kljmdImju dZiblZzez |_f kZfoa¥fumf_gvrZxlky
jbkdb ey [ZgdZ b dZd ke_"kl\b_ ih\urZ_lky _]J]h nbgZgkh\Zy

Ijbf_j h~rghc ba i_j\uo djmiguo k~_ehd ih kebygbx b ih]
[Zgdh\kdhc hljZkeb—; k@A{MERgDb _ \ ]h"m H:H ©;_ebg\_kl[Zg
dhlhjuc h[jZzah\Zeky iml_f kebygby H:H ©;_ehjmkkdh]h [Zg«
H:H ©; _e[bag_k[ZgdZz2& <lhjhc [ueZ k~_edZ dhlhjZy ijb\_
H:H ©:K; ;_eZjmk[Zgd? ;Zgd h[jZah\Zeky \ j_amevIZI_ keby
ghlh dhff_jg_kdh]lh [ZgdZ b K[_j[ZgdZ >Ze__ d g_fm [ueb ijhb
g_kdhevdh g_[hevrbo [Zgdh\ < blh]_ gZ k_]lh~gyrgbc ~_gv H
jmk[Zgd& \oh”bl \ A _kyldm djmig_crbo [Zgdh\ ?\jZabckdh]h
lh khxaz > @

ljbf_jhf h[t_"bg_gby [bag_kZ k aZjm[_"guf [Zgdhf klIZ
H:H ©ljbhj[ZzgdZ?2 k Z\kljbckdbf [Zgdhf 5=% \ lh~m >Zg
[ueZ hjl]Zzgbah\ZgZ ih ijbgpbim baf_g_gby klhbfhklb bfms_k
eh\ [ZgdZ GZ k_]lh~gyrgbc ~_gv [Zgd y\ey_ |ky -~bgkl\_ggu
dhf k aZjm[_"guf dZiblZehf > @

< ]Jh~m ijhbahreh kebygb_ ijbf_jgh h"bgZdh\uo ih jZaf_
H:H ©L_ogh[Zgd® b H:H ©Bg”"mkljbZevguc [Zgd& MqZklgbdl
ebkv ijbgpbiz h[t_~bg_gby 1Zd dZd [Zgdb [ueb ijZdlbg_kdb j:
b \hafh ghklyf K_]lh”rgy h[t_~bg_gguc [Zgd mki_rgh jZa\b\Z_
_"bgkl\_gguf [Zgdhf \ kljZg_ dhlhjuc hkms_kl\ey_| hi_jZpbl
gufb ~_gv]Zfb \ kbklI_f_ :HEORQH\ b 7UDQVIHU > @

K ]h~Z dhebqg_kl\h k~_ehd ih kebygbx b ih]lJehs_gbx \ klj.
ehkv 1Zd dZd \ [Zgdh\kdh_ aZdhgh”~Zl_evkl\h JThkm~ZjkI\Z [ue
gby khlezZkgh dhlhjuf dZiblZze ex[h]h dhff_jg_kdhlh [ZgdZ ;_
[ue khklZ\eylv g_ f_g__ feg _\jh ?keb ~Zggh_ Ij_[h\Zgb_ g
Ih [Zgd klZgh\beky g_[Zgdh\kdhc dj_~blgh nbgZgkh\hc hjlZghbze
hklzlvky dhgdmj_glhkihkh[gufb g_[hevrb_ [Zgdb-h[t_~bgyebl
gbc b ihlJehs_gbc kj_"b fZeuo [Zgdh\ m\_ebqgb\Zehkv < i_jbh’
dhebq_klI\h [Zgdh\ \ kljZg_ khdjZlbehkv k “h - 1Zd dzd \
jZkeb ~_ckl\m_I wnn_dl fZzkrlz[Z q_f [hevr_ [Zgd |_f f_gvr_
jZkoh”u M [Zgdh\ \k_]7Z _klv klj_fe_gb_ m\_ebqgb\Zlv h[t_f
gbkeh deb_glh\ AZ ihke_~gb_ g_kdhevdh e_I| ijAbahreh _s_
guo k™ _ehd ih h[t_"bg_gbx [bag_kZzZ \ ] A:H ©OFL;Zgd?2 ijl
Zdpbc A:H ©B”_y ;Zgd® A:H ©:evnZ ;Zgd? dmibe Zdpbb H:H
dz2 "hq_jg_lh [ZgdZ eb\Zgkdh]l]h )UDQVDEDQN 6 $ / > @

< h[s_c keh'ghklb gZqbgZy k 1h~Z h[s__ dhebqg_kI\h xjb~
\ [Zgdh\kdhc hljZzkeb J_kim[ebdb ;_eZjmkv kms_kI\_ggh mf_qg\
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KZfufb djmigufb [Zgdzfb kljZgu gZ k_]h~gyrgbc ~_gv
©:K; ;_eZjmk[Zgd?® H:H ©;_eZ]jhijhf[Zzgd® JZaf_-j gbklu
“blguc ihjln_ev H:H ©;_eZjmk[ZgdZ?& ij_"~klZ\e_gu gZ jbl
jhijhf[ZgdZYyZ jbk
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KhlezZzkgh ~Zgguf jbk b jZaf_ju gbkluo ZdIb\h\ b dj_~
n_eb "\mo kZfuo djmiguo [Zgdh\ ;_eZjmkb bf_xI iheh bl_evg
?keb kjz\gblv jZzaf_ju gbkluo ZdIb\h\ b dj_~blgu_ ihjln_eb
djmiguo [Zgdh\ ;_eZjmkb k ihdZazZl_eyfb jhkkbckdh]h H:H ©KJ[._
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GZ jbk ij_"klZ\e_gu “heb \Zeh\hc ijb[ueb H:H ©:K;
H:H ©;_eZ]jhijhf[Zgd2 \ <<I| J_kim[ebdb ;_eZjmkv “heb )
H:H ©K[_j[Zgdz2& ;ZgdZ <L; I:H \ <<I| Jhkkbb az ]
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OAO "ACb OAO OAO "Cbep baHk" MAO "BTB"
Jbk >heb \Zeh\hc ijb[ueb H:H ©:K; ;_eZjmk[Zgd® H:H ©;_eZ]jl
\ <<l J_kim[ebdb ;_eZjmkv ~heb \Zeh\hc ijb[ueb H:H ©KJ[_]j
;Z2gdZ <L; I:H \ <<I Jhkkbb az ]
H:H ©:K; ;_eZjmk[Zgd& b H:H ©;_eZ]jhijhf[Zgd® g_ |_]j

"bjmxsbo ihabpbc b hklZxlky djmig_crbfb gZ jugd_ [Zgd
gbgZy k fhf_glZ hkgh\Zgby qlh JTh\hjbl h[ mki_rghklb kh
ih kebygbx b ih]Jehs_gbx

Bklhjby k~"_ehd ih kebygbx b ih]Jehs_gbx \ [Zgdh\kdhc
ihdZau\z_1I qglh ijb[uev [Zgdh\ dhlhju_ \ gbo mqgzZkl\m
kl _i_gb ih\urz_Iky ?klv 1Zd _ ijbf_ju kebygbc b ih]Jehs_
dhg_qghf blh]_ g_ ijb\_eb d iheh bl_evghfm blh]m qlh k\
gZgkh\uo jbkdZo b ihl_jyo k dhlhjufb fhlml klhedgmlvk)

Djmigu_ [Zgdb ;_eZjmkb H:H ©;_eZjmk[Zgd® b H:H ©O;_
azZgbfzZxl ij_h[ez~"Zxs__ iheh _gb_ \ [Zgdh\kdkkc fkbk!|_f_ k
dZazl_eyf Bo dhgljhevgu_ iZd_lu Zdpbc ijbgZ”e-_"ZI 1hk
jm Zdlb\h\ b dZiblZeZ hgb aZgbfzxl ijbf_jgh jugdz |
dimiguo [Zgdh\ y\eyxlky kjZ\gbl_evgh gbadb_ klZ\db i
gu_ ijh]jzffu dj_"~blh\Zgby [hevrh_ dhebqg_kl\h hi*_e_ gl

Ke_7~kI\b_f k”_ehd ih h[t_~"bg_gbx [bag_kZ y\ey_Iky khdj
ih\ur_gb_ nbgzZgkh\uo ihdZazl_e_c [ZgdZ dhlhjuc-h[jZah\
g_gby 1Zd dZd gh\uc [Zgd h[eZ”Zy \ukhdhc nbgZgkh\hc
ljZlblv f_gvr_ k\h_c ijbJueb gZ ih"*_j"Zgb_ k\h_c dhgdmj
b kfh _I ij_~hklZ\blv k\hb mkem]b gZk_e_gbx gZ [he__ \



Ih\ur_gb_ nbgZgkh\hc mklhcgb\hklb kgb Z_1 "ey [ZgdZ jbkd

;Zgdjhlkli\h hagZqgqZ_I| mljZlm ieZl_"_kihkh[ghklb-kgb ™ _gb_ n
ghklb ~ey \uiheg_gby k\hbo h[yazl_evklI\ b ihl_-jx ~_g_1] lul
dh\ Ih*h[gh_ gZ[ex~Zehkv \ _ 11 kjZam \hk_fv [Zgdh\ ijh

g_kdhevdh e_I b h[Zgdjhlbehkkdhj\@Zglwygdy iheblbdZ [Zgdh\ dF
lhju_ \u”~rz\Zeb dj_"blu ih” \ukhdb_ ijhp_glu GZk_e_gb_ [he
djmiguf [ZgdZf 1Zd dZd dZd ijZ\beh hgtkmeajklkyggakibggh ]
fb I_f kzZfuf Jhkm~ZjkI\h \ukImizZ_I k\h_]h jh*Z 1ZjZglhf bo *

Kjhdb ijh\_~_gby k~_ehd ih kebygbx b ih]Jehs_gbx fh]lml m\
_keb ijh\h~blky ijhp_"mjzZ kZgZpbb [ZgdZ h[t_~bg_gb_ nbgZ
Ih\ hilbfbazZpby i_jkhgzZez fh”~_jgbaZpby hl*_e _-gbc [ZgdZ
A"blky \ kemqZ_ ij_~[Zgdjhlgh]lh khklhygby [ZgdZ =hkm~ZjklI\h
kZzgzZpbb Ihevdh djmiguo [Zgdh\ 1Zd dZd bo "hey gZ jugd_ \L
kiVh ijb\_~_I d iZz~_gbx mklhcgb\hklb [Zgdh\kdhc kbkl_fu \ p

Hkgh\ghc p_evx Thkm~ZjkI\Z \ ijhp_kk_ jZa\blby- [Zgdh\kdhc
gu yl\ey_|lky mkbe_gb_ __ jheb \ wdhghfbd_ ih\ur_gb_ mkl
[Zgdh\kdh]h k_dlhjz <Z guf djbl_jb_f ih\ur_gby mklhcqgb\
y\ley_|lky m\_ebq_gb_ jzaf_jz dzZiblzez :dp_gl "-eZ_lky gZ
IZebaZpbb h[_ki_qg_gb_ ~hklZlhgghlh mjh\gy ihdjulby jbkdh
|_evgh]lh dzZiblzez

;Zgdh\kdZy kbkl_fzZ kljZzgu jZa\b\Z_Iky kms_klI\m_I| kbevgZ
k" _edb ih kebygbx b ih]lJehs_gbx y\eyxlky wnn_dlb\guf kihk
gblv dZiblzZze ijb\e_qv ghluo deb_glh\ Hkgh\guf j_amevlZlhf
hklzZ_1ky h[t_~bg_gb_ “ey mkbe_gby k\h_c ~_yl_evghklb AZ
khojZzgyxlky khpbZevgu_ ijh_dlu deb_glu ijh*he Zxl h[kem b\
rbj_gghfm kibkdm mkem] \ agZdhfhf [Zgd_ Ke_"~m_I| hif_Iblv
[Zgdh\ \ukhdbc mjh\_gv nbgZgkh\uo jbkdh\ bo gZs_ bkihev:
db ey hkms_kl\e_gby nbgZgkh\uo fZobgZpbc dj_"blgu_ Zn_
ihevah\Zgb_f [Zgdh\kdbo dZjl bgl_jg_I| j_kmjkh\ [Zgdh\

H[_ki_q_gb_ wdhghfbqgq_kdhc [_ahizkghklb y\ey_ |ky h”ghc
NZq "ey lhkm~rZjkiI\Z MqgblulZy |h qglh [Zgdh\kdZy kbkl_fzZ y
lez\guo we_f_glh\ \k_o wdhghfbgq_kdbo ijhp_kkh\ \ kljZg_
g_h[oh~bfh ih\urZlv __ mklhcgb\hklv ihwlhfm h[+_~bg_gb_ [
klhg_gb_ Ij_[h\Zgbc d dZiblZem [Zgdh\ y\ey_Ilky-kj_~kI\hf hJ
ghfbg_kdhc [_ahiZzkghklb JThkm~*ZjkI\z

K~_edb ih kebygbx b ihJehs_gbx \ [Zgdh\kdhc kbkl_f_ J_Kki
jmkv [mAml ijh~rhe ZIvky 1Zd dZd ~Zgguc ijhp_kk ihalhey_1I [
k\hbo ihabpbc gZ jugd_ ihfh]Z_1 hklz\Zlvky dhgdmj_glhkihk
gqb\zZ_1 bo nbgZgkh\u_ ihdZazl_eb iha\hey_| [ZgdZf hilbfbab
ku b kgb™ ZIlv hisb_ azZljZlu DZd b\ JN \ J_kim[ebd_ ;_eZjmk
azZzdhgh”zZl_evgu_ lj_[h\Zgby d jZaf_jm gbkluo ZdIb\h\ [Zgdh)
kh[kI\m_1 dhgkheb”Zpbb \ hljZkeb Ijhp_kku dhgkheb”"Zpbb
ihM\_j"~Z_1ky jhklhf fzkrlZ[h\ ~_yl_evghklb djmiguo [Zgdh\
| k™~ _ehd ih kebygbx b ih]Jehs_gbx



Kibkhd ebl_jZImju

;Zgdh\kdbc k_dlhj GZpbhgZevguc [Zgd J_kim[ebd
lihgguc j_kmj&k® KWWSV ZZZ QEUE E\ VI\VWHP E
NZIZ h[jZs_gby

Dhfkhfhevkdzy ijz\~Z < ;_eZjmkb ONjZgkz[Zgd? ijb
nZ ;Zgdm? >We_dljhggu85/ k@Y ZZZ EHODUXV N

QHZV NZ1Z h[jZs_gby

Dhg_Ildh\ ? | JmkZdh\ |l < L_hjby kljmdImju dZiblZz
ygbc b ih]Jehs_gbc \ mkeh\byo Jhkkbb ? | Dhqg_Ild
'm~bl b nbgZgkh\ue ZgZeba— K *

Gh\hklb wdhghfbdb MgbdzZevgh_ kebygb_-[Zgdh\
lhj_ J_kim[ebdb ;_eZjmkv >We _4dI8hdg KWW SN jk @
E\ HFRQRPLFQHZV BYBRWHFKHVWYHQQR\BILQ|
XQLNDOQRHBVOLXYDD hHBEDJOYRY

WdhghfbdzZz NbgzZgkh\Zy wnn_dIlb\ghklv kebygbc b |
dh\kdhf k_dlhj_ J_kim[ebdb ;_eZjmkv >W@&5dljhggu
KWWSV ZZZ QEUE E\ V\VWHR ZED[QNY dbyRUJIDQL]H(

K\_~_gby h[ Z\lhjZo

Dh\Zez\zZz ?dZl_jbgz KZ]bklI\gd&l Kb[bjkdbc mgb\_j
ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID Jhkkby
ij D FzZjdkz H PDLO PRJWNBLW #PDLO UX

;hjhgbgzZ WeezZ K dZgr\owdhg gZmd “hp_gl 2hp_gl c
1Zel_jkdh]h mqg_1Z ZgZebaZ b Zm~blzZ Kb[bjkdbc mgb\_]j
dhhi_jZpbb Kb[MID Jhkkby 1 Gh\hkb[bjkd ij
H PDLO HOOD ERURQLQD#JPDLO FRP

.RYDOLRYD (NDIWHWHQD/63URJUDP 6WXGHQW
Rl & RQVXPHU &RRSHUDWLRQ 5XVVLD 1R
H PDLO PRJWNBLW  #PDLO UX

%RURQLQD&OOQELBDWH RI 6FLHQFHV LQ (FRQRPL
'"HSDUWPHQW RI $FFRXQWLQJ $QDO\VLV DQG
&RQVXPHU &RRSHUDWLRQ 5XVVLD 1RY]
H PDLO HOOD ERURQLQD#JPDLO FRP



M>D

Dhegm]bg K <
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

IHKLME:LU ;MO=:EL?JKDH=H MQ,L: FHIJBK: FMGBP:

< klZlv_ jZkkfzZljb\ZxlIky ihkilmeZlu [mo]Zel_jkdh]h mqzlZ ij_"~eh _g
guf dhfbl_Ihf ih bkke_"~h\Zl_evkdhc ijh]jzff_ :f_jbdZgkdh]h bgklbImlZ ~b
guo g_aZ\bkbfuo [mo]Zel_jh\ $,&3% ih” jmdh\h*kI\hf FhjbkZ Fmgbpz
kbkl_fZ ihklmeZlh\ \uklmizZ_I| hkgh\hc ~ey ihkljh_gby ~-"mdlb\ghc |_
kdhlh mqgzlz :gZebabjmxlky ij_bfms_kI\Z b g_~hklZldb 4ij_"eZ]Z_fuo
1Zel_jkdhlh mqzlZz

Dexq_\u_ kehlBjby mqzlz f_Ih*"heh]by mqgzlZ ihkilmeZlu [mo]Zel_jk
ijbgpbiu [mo]Zel_jkdhlh mqzlz f_lh~u [mo]Zel_jkdh]h mqzlz

.ROFKXJLQ 6 9
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

7+( 32678/%$7(6 2) $&&2817,1* %< 0$85,&( 0221,7=

7KH DUWLFOH H[DPLQHVY WKH DFFRXQWLQJ SULQFLSOHYV SURSR)
SURJUDP RI WKH $PHULFDQ ,QVWLWXWH RI &HUWL HG 3XEOLF
ODXULFH 0XQLW] 7KH SURSRVHG V\VWHP RI DFFRXQWLQJ SRVW)
D GHGXFWLYH WKHRU\ RI DFFRXQWLQJ 7KH DUWLFOH DQDO\]JHV
SURSRVHG DFFRXQWLQJ SRVWXODWHYV

. H\ZRUBFFRXQWLQJ WKHRU\ DFFRXQWLQJ PHWKRGRORJ\ WKH

< AN_dZ[jvkdhf ghf_j_ "mjgZeZ ©-RXUQDO RI $FFRXQWTLC
him[ebdh\Zg ©HIq_I| ki_pbZevghlh dhfbl_I1Z ih bkke_"h\ZIl_ev
:f_jbdZgkdh]h bgklblmlzZ ~“biehfbjh\Zgguo g_aZ\bkbfuo [mo]
>Zgguc hlqgzl kh”_j Ze ijbgpbibZevgh gh\luc ih”eh” d ihkljh,
Ib\ghc I_hjbb [mo]Zel_jkdh]lh mqzlz
Bkke_"~h\Zgb_ \ h[eZklb [mo]Zel_jkdh]h mqgzlZ b ihkljh_g
]Zel_jkdh]lh mqzlz ij_"eZ]Zehkv ijh\h~blv \ jZaj_a_ q_lujzo ¢
\WW_~_gb_ ihklmeZlh\ [mo]Zel_jkdh]h mqzlz
\u\h” ijbgpbih\ [mo]Zel_jkdh]h mqgzlz
nhjfmebjh\dZ ijZ\be [mo]Zel_jkdh]lh mqgzlZz
ijh\_~_gb_ bkke_~h\ZlI_evkdhc jZ[hlu \ h[eZklb [mo]Zel_
< hlgzl_ dhfbl_1Z ih bkke_~h\Zl_evkdhc ijh]jzff_ hif_qz_1
ijh[e_fm nbgZgkh\h]h mqg_I1Z ke_"m_1I| ij_~klzZ\blv dZd Ij_[mx!
gZ q_luj_o mjh\gyo ihklmeZlu ijbgpbiu ijZ\beZ beb
\h~rkINZ ih ijbf_g_gbx ijbgpbih\ \ dhgdj_lguo kbImZpbyo
gbhy2 > S @ Gh\bagzZ bkke_~h\Zl_evkdh]h ih*oh”Z khklt
kljmdImjm |I_hjbb [mo]Zel_jkdh]h mqzlZ ihklmeZzZlh\ dZd g_hJo
we_f_glzZz <i_j\u_ wlh [ueh k®”_eZgh gZ mjh\g_ ithn_kkbhgZ«
pbb [mo]Zel_jh\ b hif_q_gZ g_h[oh”bfhklv ihklmeZlh\ dZd hk
NZ ijbgpbih\ b ijbgylby ijZ\be [mo]Zel_jkdhlh mqgzlz



< hlgzl_ kh”_j blky h[s__ ihgbfZgb_ ihkimeZzZlh\ b bo
j_l_hjbb ©Ilhkimezlh\ g_fgh]h b hgb yleyxlky hkgh\g
WKH EDVLF DVVXPSWLRQV gZ dhlhjuo ihdhylky ijb
I_dzZxl ba wdhghfbg_kdhc b iheblbqg_kdhc kj_~u 2z 1Zd
b hfugz_\ \k_o k_]f_glh\ ~_eh\h]h khh[s_kI\Z 1Ijhn_kktk
g_ldh knhjfmebjh\Zlv k\h_ ihgbfzZzgb_ b bgl_jij-1Zpbx
[hc ij_~klZ\eyxl qglh[u h[_ki_gblv agZgbfmx hkgh\m ~e:
ijbgpbih\ b jZajzZ[hldb ijZ\be beb “jm]bo jmdh\h~kI\ ih ij
pbih\ \ dhgdj_Ilguo kbImZpbyo? > S @ Blzd ihklm
mqzlZ \ul_dzZxl ba kms_klI\mxs_c wdhghfbqg_kdhc b ihe
dhlhjhc gZoh”blky 1Z beb bgzZy kljZzgzZ 1Ijb wlhf ihkIime
xlky g_f Ilh g_au[e_fuf b mklZgh\e_ggufb jZa b gzZ\k_]"
wdhghfbg_kdhc b iheblbg_kdhc kj_~u \hafh gh baf_g_g
]Zzel_jkdh]lh mqzlz ©Djhf_ Ih]h BgklbIml *he _g ihhsj)
ke_~h\Zgby k “jm]bfb ij_~klZ\bl_evgufb ]jmiizZzfb qlh[u
_lh ihgbfZgb_ b bgl_jij_lZpby ihkimeZlh\ y\leyxlky ~_
h[_ki_gblv k\h[h*gmx *"bkdmkkbx D IRUXP dhlhjzZy [r
klzlhgguf m\zZ"_gb_f qlh[u \g_klb baf_g_gby \ ihklmeZI
[h ba gbo mklzj__12 > S @

LZzdbf h[jZahf ki_pbZevguf dhfbl_Ihf ih bkke-"h\ZI_«
f_$,&3% [ueZ ijbgylZ ~_~"mdlb\gZy kljmdImjZ I_hjbb [mo
kh™_j"ZsZy ihklmeZlu dZd ZdkbhfZlbg_kdmx hkgh\m |_hj
ju_ “he"gu \u\h”blvky ba ijbgyluo ihklmeZlh\ b ijZ\beZ
mqzlZ jZajzZ[Zlu\Z_fu_ gZ [Za_ ihklmeZlh\ b ijbgpbih\ n
Amdlb\gZy I_hjby [mo]Zel_jkdh]h mqgzlZ "he gZ [ulv ]b[«
[Zabk ~_"mdlb\ghcihkippbdZlu b ijbgphte_"ZI1 i_j_kfhljm
ijb baf_g_gbb wdhghfbg_kdhc b iheblbg_kdhc kj-"~u nmc
ayckl\mxsbo kmJ[t_dlh\

GZ hkgh\_ ©HIlqg_IZ ki_pbZevgh]h dhfbl_1Z ih bkke_"h\Z
$,&3%2 [ueb ijh\_~_gu bkke_"~h\Zgby \ h[eZklb [mo]Zel_j
[ebdh\Zgu ;mo]Zel_jkdh_ bkke_~h\Zgb_ <« ©Hkgh\gu_ ih
kdh]h mqgzlzZz2 > @ b ;mo]Zel_jkdh_ bkke_"~h\Zgb_ <« ©Ij,
h[sbo ijbgpbih\ [mo]Zel_jkdh]l]h mqg_1Z ~ey dhff_jg_kdbo

;mo]Zel_jkdh_ bkke_7~h\Zgb_ <« ©Hkgh\gu_ ihklmeZlu [i
IZ2 FhjbkZ FmgbpzZ kh~_j bl hibkzZgb_ ijh[e_fu hij_"~_e_¢
kms_kl\mxsmx ijh[e_fm f_Ih"Z bkke_"h\Zgby HI*_evgtl
hdjm ' ZxsZy kj_"~Z dZd hkgh\Z "ey b~_glbnbdZpbb ihkime
mqgzlZ b baez]zZxlky Ijb ]Jjmiiu ihklmezZlh\ [mo]Zel_jkdh]

IhkimeZlu [mo]Zel_jkdHihmmazsZzy kj_~Z $FFRX
SRVWXOMKWHWQYLURQPHQW I_j\Zy J]imiiZz ihklmeZlh\
gZa\Zgb_ ©lhklmeZlu Jjmiiu :2

>hihegbl_evgu_ mBRk H[éeZgbw [mo]Zel_jkdh]h
6XSSOHPHQWD W\ BKIHR ROIGWRIRMAMFRXQWLQJ beb ©Ihkl

Lji_Ibc gZ[hj mI\ 4 Bfghzlb\u $ WKLUG VHWT7KIHSURS
LPSHUDWLYHV beb ©lhkimeZlu ]Jjmiiu K2



_j\Zy limiiZz ihklmeZlh\ [mo]Zel_jkdh]lh mqzlZ-©Hdjm Zxs:
N J bl iylv ihklmeZlh\
: Dhebq_klI\_ggZy hp_gdZ 3RVWXODWH $ AXDQWL¢F
H[f_g 3RVWXODWH $ ([FKDQJH
Hj]ZgbaZpbb BRVWXODWH $ (QWLWLHV
<j_f_gghc hlgzlguc i_jbh® 3RVWXODWH $ 7LPH 3
: '?"bgpr baf_j_gby 3RVWXODWH $ 8QLW RI OHDVX
IhklmeZIu ]imiiu : mklZgzZ\eb\Zxl \g_rgb_ ih hlghr_gbx d [mo
fm mqgzlm "hims_gby \g_ dhlhjuo g_I| b g_ fh™_I Julv [mo]Ze
IlhkimeZlu ]jmiiu < ©>hihegbl_evg4d HEXkjV [mgbyZel_j
kdhlh mqg_IlzZz2 \dexqzZx!l q_luj_ ihklmeZzlZz
% NbgzZgkh\Zy hlg_lghklv 3RVWXODWH % JLQDQFLD
% Jughggu_ p_gu 3RVWXODWH % ODUNHW SULFHV
% HjlZzgbaZpbb 3RVWXODWH % (QWLWLHV
% Hkfhljbl_evghklv 3RVWXODWH % THQWDWLYHQH)
IlhklmeZlu ]jmiiu % kh”~_j ZIl “hihegbl_evgu_ mi\_j " ~_gby |
ky d \gmlj_gg_fm ijhp_kkm \_~_gby [mo]Zel_jkdh]lh mqgzlZz
=jmiiz K ©Bfi_jzIb\u2 \dexqZ_1I \ k_[y iylv ihkimezZlh\

K G_ij_julghklv 3RVWXODWH & &RQWLQXLW\

K H{t_dIb\ghklv 3RVWXODWH & 2EMHFWLYLW\

K Ilhke_"h\Zl_evghklv 3RVWXODWH & &RQVLVWHQF
K KlZ[bevgZy _“bgbpZ baf_j_gby 3RVWXODWH & 6 W
K JZkdjulb_ 3RVWXODWH & '"LVFORVXUH

IlhkimeZlu ]Jjmiiu K \\h”*yl |Ij_[h\Zgby beb bfi_jZIb\u d hljz
[mo]Zel_jkdhf mqzl_ bgnhjfZpbb b ijbf_gy_fuf f_Ikh*Zf [mo]Zel
I1Z MqzlgZy bgnhjfZpby “he gZ [ulv h[t_dlb\ghc hljZz Z_fhc

_g_"ghc _~bgbp_ b bf_Iv gZz”re_"Zs__ jZkdjulb_ F_Ih”~u [n
mqzlZ “he gu ijbf_gylvky ihke_~h\Zl_evgh [Ijb hijZ° " _gbb mq
fZpbb g_h[oh”bfh bkoh”blv ba ij_~iheh _gby h g_ij_julghkll
klb hjl]ZgbazZpbb

DjblbdZ [Zah\uo ihklmeZlh\ F FmgbpZ [ueZ khkj_"hlhqg_c
ijZ\e_gbyo

<h i_j\uo kijz\_~eb\h ih*qzjdb\Zehkv qlh ifjbgylZy kbk
eZlh\ hibku\Z_| kms_kl\mxsmx |_hjbx b ijZzdlbdm mqgzlzZ b
1Z_1 "bgZfbdb jZal\blby : K Ebllelhg hif_gZe ©>_\ylv b
ihklmeZzZlh\ dZkzZxlky ©lhl]h dZd h[klhyl ~_eZ?2-\ [mo]Zel_
klZlhggh eb \azZzbfhk\l\yazZzgu g_kdhevdh ~_deZjZpbc qlh)
azZf_lgmx b”_heh]bg_kdmx fh”_ev" Y\leyxlky eb hgb \az
Ilhevdh ihlhfm qglh hgb h[h[s_gu gZ hkgh\_ agZgbc h [mo
I_ dzd IZdh\hf"2 > S @

K h~rghc klhjhgu 7*ZggZy djblbdZ \iheg_ h[hkgh\ZggzZz 1zd
gZy |I_hjby \hh[s_ b ~_~mdlb\gZy |_hjby [mo]Zel_jkdh]h mqzl
fh _I hljZgbqgb\ZIlvky ijhkluf hibkzZzgb_f kms_kl\mxs_]h |I_hj,
agZgby beb ijZzdibg_kdh]h hiulz gh hgZ “he'gZ -kh*_j ZIv \
kdbc fhf_gl K ~jm]lhc klhjhgu fh gh ijbagZlv \iheg_ hijz\"z



hibkZgb_ \ dZg_kI\_ hlijz\ghc Ihgdb \ ihkljh_gbb ihegh
ghc I _hjbb mqzlz

<h \lhjuo hif_qZ_Ilky ijh[e_fZ \u\h”"Z ijbgpbih\-mqzlZ I
kl_fu ihklmeZzZlh\ < ~Zgghf kemqgqZ_ \hagbdZ_| ijh[e_fZ
fh gh \u\_klb kbkl_fm ijbgpbih\ [mo]Zel_jkdh]h mqzlZ b
fu ihklmezlh\ ijb kh[ex~_gbb Ij_[h\Zgbc iheghlu g_ijhltk
g_aZ\bkbfhklb \u\_~_gguo ijbgpbih\" Hlebgbl_evghc q_j!
Ib\ghc I_hjbb y\ey_Iky \hafh ghklv \u\h*Z mI\_j ~_gbc ba
lh [ZabkZ I_hjbb ihkj_~kI\hf bkihevah\Zgby ~_~mdlb\gh]l
wlhf fhr_ev I1Zdh]lh ~_"mdlb\gh]h jZkkm ~_gby bagZqgZevg
A"mdlb\gmx |_hjbx IjbgbfZy kbkl_fm ihklmeZlh\ [mo]Zel_]
NZ\NZy M _~“mdlb\gmx |I_hjbx mqzlZ F Fmgbp g_ aZeh be
ijbgpbih\ ba ihklmezZlh\ LZd \ [mo]Zel_jkdhf bkke_"~h\Z¢
ihklmeZzZlu [mo]Zel_jkdh]h mqgzlz&a > @ g_ ihdZazgh dzd
\u\h”~blv ijbgpbiu ba ijbgylhc kbkl_fu ihklmeZzZlh\ b dZd ijh
gu_ ijbgpbiu gZ ij_~f_I| bo iheghlu g_ijhlb\hj_gb\hklb b

>Zgguc g_"hklzlhd hif_gZe FZcjhg > =hj"hg¢ O0\URC
gZdh fhf_gl gZ dhlhjuc fu ohlbf h[jZIbl+ WJhfPZgbnZa’t_k\
glh g_\hafh gh \u\_klb ijbgpbiu [mo]Zel_jkdh]l]h mq_IlZ b
\ Ihf kfuke_ \ dhlhjhf I_hj_fu \u\h”*ylky ba Zdkbhf Ihkl
\' A _ckl\b_ Thevdh ihke_ Ih]h dzZd ijbgpbiu [ueb g_aZ\b
|_f beb bguf kihkh[hf Mqgblu\Zy "\Z beb [he__ ijhlb\hj_q
ijbgpbiZz ihklmeZlu bkihevah\Zebkv \ dZq_KkI\_ djbl_jb_
“m gbfb2& > S @

G_kfhljy gZ kms_klI\mxsb_ g_"hklZldb [mo]Zel_jkdh_
©Hkgh\gu_ ihklmeZlu [mo]Zel_jkdh]h mqgzlz2 Fhjbkz Fn
gZb[hevr__ jZa\blb_ b fhlml jZkkfzljb\ZIvky \ dZq_KkI\_
_gby » _"mdlb\ghc |_hjbb [mo]Zel_jkdh]lh mqgzlZz

Kibkhd ebl_jZImju

7KH UHSRUW RI WKH VSHFLDO FRPPLWWF
$PHULFDQ ,QVWLWXWH RI &HUWR XLUHED @XE |
$FFRXQWDQF\9RO — < — 3S +
ORRQLW] ODXULFH 7KH EDVLF-SRWZVXRWDN HM< R
$PHULFDQ ,QVWLWXWH RI &3%$V
6SURXVH 5 7 ORRQLW] O 7HQWDWLYH VHW RI
EXVLQHVV HQMARUWRWINHMVE $PHULFDQ ,QVWLWSXWH F
/ILWWOHWRQ $ & %RRN 5HYLHZ ODXULFH ORR
$FFRXQWLQJ $FFRXQWLQJ 5HVHDUFK BWXG\
,QVWLWXWH RI &HUWL,HG 3XEO IZK $ FFRAFOVQDAQLY
SHYLHZ — -XO\ oR3 +
*RUGRQ O - 3RVWXODWHY 3ULQFLSOMWMHDQG
$FFRXQWLQJ 5HYSISDL OR +



K\_~_gby h[ Z\lhj_

Dhegm]bg K_j]l_c <ezZdbdBjhwdhg gZmd "~hp_gl ~hp_gl d:
[mo]zZel_jkdh]h mqzlzZz ZgZebaz b Zm~blzZ Kb[bjkdbc mgb\_jl
kdhc dhhi_jZpbb Kb[MID Jhkkby 1 Gh\hkb[bjkd ij D

H PDLO V NROFKXJLQ#UDPEOHU UX

.ROFKXJLQ 6&4NQBL®DWH RI 6FLHQFHYVY LQ (FRQT
SBURIHVVRU 'HSDUWPHQW RI $FFRXQWLQJ $QDO\VLYV
RI' 8RQVXPHU &RRSHUDWLRQ 5XVVLD 1RYRYV
H PDLO V NROFKXJLQ#UDPEOHU UX
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Fbe_gbg F < =eZadh >
i_ehjmkkdbc Jhkm~Zjkl\_gguc wdhghfbq_kdbc mgb\_jkbl

IJH;E?FU B 1?JKI?DLB<U J:A<BLBY :M>BLHJKDH=H
NBG:GKH<H=H DHGLJHEY < J?KIM;EBD? ;?E:JMKV

KIZIvy jZkkfZljb\Z_| ZdImZevgu_ Zki_dlu kbkl_fu nbgZgkh\h]h d
km ~Zxlky hkgh\gu_ ijh[e_fu k dhlhjufb klZegih\2Zxkky Zurithu'gb\y
k\hbo nmgdpbc \dexqZy g_~hklZlhqgh_ ihgbfZgb_ \Z ghklb Zm~t
dhgljhey kh klhjhgu jmdh\VhAkI\Z ij_~ijbylbc hlkmlkl\b_ d\Zebnbp

_“bghc kbkl_fu klzg”~Zjlh\ b f_Ih*heh]bc Zm"blh]kdhc ijh\_jdb P
yley lky \uyle gb_ dexqg_\uo ijh[e_f b hij_~ e gb_i_jki_dlb\ jZe

n_ju\ dhgl_dkl_gZpbhgzZevghlh aZzdhgh”zZIl_evklI\z b fbjh\uo Ij_g
gby ij_~eh’ _gb_ f_jih memqr_gbx ihgbfZgby b ihA"*_j db-Zm”blhjl
Ih dhgljhey kj_”~b jmdh\h"bl_e_c ZgZeba I_dms_c kbimZpbb gZ jt
\'J _kim[ebd_; _ezZjmkv hij_~ e gb_i_jki_dIb\ jZa\blby Zm~blhjk
gZpbhgzZevghlh aZdhgh”zi_evk\Z b fbjh\uo Ij_g~h\

Dexqg_\u_ kehbgyyZgkh\uc dhgljhev jZa\blb_ gZpbhgZevgh]h Zm~*

yl_evghklv f_lh”"heh]lby Zm”blhjkdhc ijh\_jdb Zm~”blhjkdbc nbc¢

OLOHQLQ 0O 9 *OD]JNR ' $
%HODUXVLDQ 6WDWH (FRQRPLF 8QLYHUVLW\

352%/(06 $1' 35263(&76 )25 7+( '(9(/230(17 2)
$8',7,1* ),1$1&,$/ &21752/ ,1 7+( 5(38%/,& 2) % (/$586

7KH DUWLFOH H[DPLQHV FXUUHQW DVSHFWV Rl WKH ¢QDQ
GLVFXVVHV WKH PDLQ SUREOHPV WKDW DXGLWRUV IDFH LQ
LQVXI¢,FLHQW XQGHUVWDQGLQJ RI WKH LPSRUWDQFH RI DX
PDQDJHPHQW WKH ODFN RI TXDOL,HG SHUVRQQHO DQG WK
DQG PHWKRGRORJLHV 7KH SXUSRVH RI WKH VWXG\ LV WR LC
IRU WKH GHYHORSPHQW RI WKH DXGLWLQJ VHFWRU LQ WKH
7KH DXWKRUV SURSRVH PHDVXUHV WR LPSURYH WKH XQGHU"
DPRQJ PDQDJHUV DQDO\H WKH FXUUHQW VLWXDWLRQ RQ
5HSXEOLF Rl %HODUXV DQG RIIHU SRVVLEOH VROXWLRQV W
FRQWURO LQ WKH UHSXEOLF

H\ZRUGQDQFLDO FRQWURO GHYHORSPHQW RI QDWLRQDO [
DXGLW ¢QDQFLDO FRQWURO

m~blhjkdbc nbgZgkh\uc dhgljhev y\ey_ |ky h~rgbf ba \z
Ih\ nbgzZgkh\hc kbkl_fu ex[hc kljZgu \ Ihf gbke_ b \ J_Kk|
Wlhl ijhp_kk gZp_e_g 9gZ h[_ki_g_gb_ Ihgghklb b AhkIh\
hlig_lghklb qglh \ k\hx hg_j_~v kihkh[kI\m_Il kgb-"_gbx jl
jhY' memqgr_gbx dhgdmj_glhkihkh[ghklb ij_"ijbylbc b ih\t
d [_ehjmkkdhc wdhghfbd_ kj_"~b bghkljZgguo iZjlg_jh\

L fg_f_g_ _ dzZd b\ ex[hc *jm]lhc kn_j_ Zm”blhjkdbc nkt
klzedb\Z_Ilky k hij_~_e_ggufb Ijm~rghklyfb JZkkfhljbf h
fu b \uah\u k dhlhjufb klZedb\Z_lky "ZggZy h[eZklv \ J_



I_j\Zy ijh[e_fZ Zm~blhjh\ wlleZjmkbklZIhggh_ ihgbfZgb_
\Z ghklb Zm~blhjkdh]lh nbgZgkh\h]h dhgljhey kh-klhjhgu jmd
ijbylbc < [hevrbgklI\_ kemqgZ_\ jmdh\h”bl_eb ij_»ijbylbc g_ I
g_fm bf g_h[oh”bf Zm~blhj b dZdbf h[jZahf Zm~blhj fh _I ki
ih\ur_gbx wnn_dlb\ghklb b gZz~_"ghklb bo ~_yl_evghklb WIt
ghfm ho\ZIm ij_"ijbylbc ih”"\_jlZxsboky Zm~blhjkdhc ijh\_jd
g_"hklZlhgghfm nbgZgkbjh\Zgbx "Zgghc h[eZklb

<lhjzZy ijh[e_fZ k\yaZgZ k »_nbpblhf d\ZebnbpgiZjh\Zgguo d
klhys__ \j_fy \ J_kim[ebd_ ;_eZjmkv hlf_qZ_Iky bo g_o\Zld
\e_dZl_evghklv ijhn_kkbb Zm~blhjzZz ~ey fheh”_"b hklzZ\ey_ | °
Li_[m_Ilky jZajz[hldZ ijh]jzff b f_j "ey ijb\e_q_gby IZeZgleb
gbdh\ \ukrbo mqgq_[guo azZ\_~_gbc d kn_j_ Zm~blZ Z 1Zd"_ i
kI\Z bo ih~lhlh\db > k @

Lj_Ivy ijh[e_fZ k\yazgZ k hlkmlkl\b_f _~bghc kbkl_fu klZg
Ih~heh]lbc Zm~blhjkdhc ijh\_jdb G_kfhljy gZ Ih qlh \ J_kim]
kms_klI\mxl klZg~Zjlu Zm~blhjkdhc ~_yl_evghklb _klv g_dh
kb_ \ bo Ihedh\Zgbb b ijbf_g_gbb qlh fh _I ijb\-_klb d g_ijZ
|_jij_lZpbb j_amevliZlh\ Zm”blZ b g_\_jghc hp_gd_ nbgZgkh
ij_"Nijbylby IlThwlhfm g_h[oh”bfh jZ[hlZlv gZ”» mgbnbdZpb_c
f _ITh~“heh]l]bc Zm~blZ qlh[u memqrblv dZg_klI\h Zm~blhjkdhc i]
kblv __ wnn_dlb\ghklv

Djhf_Ihlh h~ghc ba ijh[e_f y\ley_|ky g_"hklZlhd f_""mgZjl
nbdZpbb b zZddj_~blzZpbb Zm~blhjh\ \ ;_eZjmkb WIh h]jZgbq
kib [_ehjmkkdbo Zm~blhjh\ jZ[hlZIlv gZ f_""mgZjh”~ghf mjh\¢
k\hx d\ZebnbdZpbx G_h[oh”bfh jZ[hlZlv gZ” ihemq_gb_f f_
k_jlbnbdZpbb b Zddj_~blzZpbb qlh ihalhebl [_ehjmkkdbf Zm~*
gZ f_""mgZjh~rghf jugd_ b ih\urZlv k\hx dhgdmj_glhkihkh[ghl

>ey j_r_gby \ur_i_j_gbke_gguo ijh[e_f b ~Zevg_cr_]h jzZa\
hgzZevghl]h Zm~blzZ fh gh bkihevah\Zlv ke_~mxsb_ imlb

— jZajzZ[hlzZlv f_lh*heh]bx dhlhjZy [m”~_| kh]leZkh\ZgZ k gZ
ijZ\bezZfb b f_""mgZjh~rgufb klZg"ZjlZfb

— aZdhgh”~Zl_evgh mklZgh\blv h[fyaZgghklv ij_2ijbylbc gZ |
lj_gby ij_~eh _gbc Zm~blhjh\ "h aZdexq_gby “h]h\RjZ ij_~hklZ\
db h[t_fZ Zm~blhjkdbo ijhp_"mj g_h[oh?*bfmx h[s_"~hklImigmx
[ZeZgk hlg_Il h ijb[ueyo b m[uldZo h[hjhlgh kZevAh\mx \_~*
gZeh]lh\ dhebg_kI\h i_j\bgguo ~hdmf_glh\ ih jZza®_eZf mq_lI:

— hij_~_eblv \ dZzq_kI\_ h[yazl_evghlh mkeh\by ijb aZdexq
gZ ijh\_~_gb_ Zm~blZ h[hkgh\Zgb_ Ijm~h_fdhklb kms_kI\_gc
ih jza®~_ezZf Zm~blZ b kh]l]ezZzkh\Zgb_ bo k aZzdZaqgbdhf

— \g_klIb baf_g_gby \ijh]jzffm i_j_ih~]hlh\db Zm~blhjh\ \ qZkl
bo gh\uf I _ogheh]lbyf kbklI_f_ ih\ur_gby dZq_kI\Z b Z\IhfZlb:

— i_j_"™Zlv qZklv nmgdpbc ih j_]mebjh\Zgbx Zm~blhjkdhc
dhgljhev dZq_kI\Z ih\ur_gb_ d\ZebnbdZpbb Zm2blhjh\ b |
yf Zm~blhjh\ zZddj_"blh\Zgguf Fbgbkl_jkI\hf nbgZgkh\



— gZ hkgh\_ gZmggh h[hkgh\Zggh]h j_clbg]lZ b kbkl_f
jZ[hlu hij_~_eblv Zm~blhjh\ kihkh[guo hkms_kl\eylv h[y

— khanZlv ijh]jzffguc ijh*mdl ihalheyxsbc hkms_kl\ey
gh\_ i_j _"h\uo | _ogheh]bc > k

>ey nhjfbjh\Zgby wnn_dlb\gh]lh gZpbhgZevgh]lh Zm~blZ
IZgb_ ke_"mxsbo nzZdlhjh\

ihabpby ij_~klZ\bl_e_c \eZklb "he gZ [ulv gZijZ\e_g
lhkm~Zjkl\_gguo bgl_j_kh\ jZkrbj_gb_ [Zau h[yaZl_evg
g_gb_ f_jlhkm~ZjkI\_gghlh j_Imebjh\Zgby kihkh[klI\mxs
hgZevguo Zm~blhjkdbo hj]J]ZzgbazZpbc

klZzgh\e_gb_ ijhn_kkbhgZevghc h[s_kl\_gghc hj]Zgb
kihkh[ghc h[_ki_qgblv f_Ih~*bg_kdmx [Zam f_oZgbafu hp
ljhey ih\_~_gby __ qe_gh\

‘_eZgb_ b \hafh'ghklb gZpbhgZevguo Zm~blhjh\ az
ihevah\Zl_e_c hlg_lghklb ]Jhkm~ZjkI\Z gZpbhgZevguo ij_
guo bg\_klhjh\ b k\hb kh[kI\_ggu_

< kemqZ_ g_kh\iz~_gby gZijZz\e_gbc "\b _gby b kdhjhl
nZdlhjh\ ijh]lgha jZza\blby gZpbhgZevghlh Zm”blzZ kdhj__ i
hilbfbklbgguc Mqgblu\Zy f_glZebl_| b nbgZgkh\h_ khklhy
gZpbhgZevguo Zm~blhjh\ fh gh ij_~\b”_Iv b Ijm~ghklv k
guo dhZebpbc kihkh[guo ij_h~he_Ilv j_Imebjh\2gb_ jugdz
fb mgzZklgbdzfb WIlh [m~_1 hagZqZlv ijh*he _gb_ kms_k
jZkrbj_gby k\h_]h k_]f_glzZ f_""mgZjh~rgufb Zm~blhjkdbfb
f "e_gghc klZ]gZpbb gZpbhgZevgh]h Zm~blZ

HArgzZdh g_kfhljy gZ ijh[e_fu Zm”blhjkdbc nbgZgkh\uc
[ebd_ ;_eZjmkv fh _I i_jki_dlb\gh jZa\b\ZIvky H~”ghc ba
yley_Iky jZa\blb_ khljm~gbqg_kI\Z f_""m Jhkm~ZjkI\hf b |
kdbfb dhfizgbyfb LZdh_ khljm~gbq_kl\h [m”~_I| klbfmehf »
kljmdImju b d\ZebnbdZpbb Zm~blhjh\ \ J_kim[ebd_ ;_eZj

Djhf_ Ihlh \Z guf Zki_dlhf jZa\blby Zm~blhjkdh&ly nbgZc
yley_Iky ih\ur_gb_ hk\_~hfe_gghklb [bag_kZ h g_h[oh"k
Zm~blhjkdhc ijh\_jdb JZ[hlZ kj_~kI\ fZkkh\hc bgnhjfZpb
guo mqj_ " "*_gbc fh _I kh”_cklI\h\ZIv ih\ur_gbx mjh\gy hk
[bag_kZ h agZgbfhklb Zm~blhjkdhc ijh\_jdb =eZ\guf gZij
Zm~blhjkdhc ~_yl_evghklb “he gh [ulv ih\ur_gb_ dZq_klI\.
\_jdb Z 1Zd _ jZkrbj_gb_ djm]Z ij_nijbylbc __ ijhoh”ys
h[oh~bfh ijh*\b]ZIv b ihimeyjbabjh\ZIv ihgbfZgb_ \Z ghk
nbgzZgkh\h]h dhgljhey kj_~b jmdh\h~bl_e_c ij_"ijbylbc b

LZzd _ \Z'gh kharZgb_ [eZ]hijbylguo mkeh\bc ~ey jZ[hl
gbke_ memqgr_gb_ azZdhgh”Zl_evkI\Z b j_]ImebjhY¥Zgby \
r_gb_ ijhajzZzqghklb b hldjulhklb ij_?ijbylbc GZdhg_p
"he ZIlv jZ[hlm gZ” ih~"]lhlh\dhc \ukhdhd\Zebnbpbjh\Zggu
h[ezZklb Zm~blZ b ih\ur_gb_ bo ijhn_kkbhgZevghc d\Zeb



< p_ehf g_h[oh”bfh ijbgbfZlv f_ju ih memqr_gbx d\Zebnbd2z
jh\ ih\ur_gbx mjh\gy hk\_~hfe_gghklb [bag_kZ h agzZgbfhkll
ijh\_jdb b h[_ki_g_gbx ih~~_j db kh klhjhgu Jhkm~ZjklI\Z L
h[jZzahf fh gh “h[blvky wnn_dlb\gh]l]h nmgdpbhgbjh\Zgby Zm~
gZgkh\h]lh dhgljhey \ J_kim[ebd_ ;_eZjmkv <Z gh |Zd _ m~?
ijh[e_fzf k\yazgguf k aZzdhgh”zZl_evklI\hf \ wlhc h[eZklb b j
mijhs_gb_f b kh\_jr_gkl\h\Zgb_f

Ihfbfh wih]l]h \Z gh klbfmebjh\Zlv jZa\blb_ bggh\Zpbhgguo
\ Zm~blhjkdhf nbgZgkh\hf dhgljhe_ Gh\u_ I_ogheh]bb 1zZdb.
fhlml agZqbl_evgh ih\ukblv wnn_dlb\ghklv b gZ”~_"ghklv jZ[
b memqgrblv dZzq_klI\h bo ijh\_jhd

:m~blhjkdbc nbgZgkh\luc dhgljhev yley |ky g_hit_fe_fhc qZ
kh\hc kbkl_fu J_kim[ebdb ;_eZjmkv Z _]1h "Zevg_cr__ jZa\bl
Ney h[_ki_g_gby nbgZgkh\hc mklhcgb\hklb b ijhajZzgghklb [b
g_h[oh~bfh m~_eylv "he'gh_ \gbfZgb_ ijh[e_fzf k dhlhjufb |
Zm”~blhjkdbc nbgZgkh\uc dhgljhev b ijbgbfZlv f_-ju ih bo j_r._
gh jZa\b\Zlv gh\u_ i_jki_dlb\u \ wlhc h[eZklb

< aZdexq_gb_ fhgh kdZazZlv qglh Zm~blhjkdbc-nbgZgkh\uc
_lky \Z guf we_f_glhf nbgZgkh\hc kbkl_fu J_kim[ebdb ;_eZ
ljy gZ ijh[e_fu kms_kl\mxsb_ \ wlhc h[eZklb hg i_jki_dlb\_
g_h[oh”~bfh ijhrhe Zlv jZ[hlm gZ”~ ih\ur_gb_f dzZgq_kI\Z Zm~b
\_jdb b mgbnbdZpb_c klZg”~Zjlh\ b f_lh~heh]bc Zm~blzZ Z I:
f_""mgZjh*gmx k_jlbnbdZpbx b Zddj_~blZpbx Zm~blhjh\ \ ;_e
ijh™\b]Zlv b ihimeyjbabjh\Zlv ihgbfZgb_ \Z 'ghklb Zm~blhjkdt
\hlh dhgljhey kj_~b jmdh\h~bl_e_c ij_"ijbylbc b-h[s_klI\_ggh
\Zlv [eZ]hijbylgu_ mkeh\by “ey jZ[hlu Zm~blhjh\

Kibkhd ebl_jZImju

FZamj_gdh : : AZjm[_"guc [mo]Zel_jkdbc mqg_I| b Zm”"b
kh[b_ : : FZampfhgkdhZ DghJmk F
F_a_gp_\Z L F Hkgh\u [mo]Zel_jkdh]h mqg_I-Z mqg_[ ihk
a_gp—\Ebgkd :m~bdk k
F_""mgZjh~rgu_ klZg"Zjlu Zm~"blZ mqgq_[gh_-ihkh[b_ "e\
ju E E :jamfzZzgh\z G X Hjeh\Z H K Kh[hev X D F
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K\_~_gby h[ Z\lhjZo

=eZadh >Zjvy e _HlmgAggbcky ;_ehjmkkdbc Jhkm~Z,
wdhghfbg_kdbc mgb\_jkbl_I J_kim[ebdZ ;- eZjmk\y
azZzgkdbc ij | H PDLO UH\GDULD]#JPDLO FRP

Fbe_gbg FboZbe <ez4alZffbjkibbgev ~_dZgZ nZdmevl_IZ
jh~rguo wdhghfbg_kdbo hlghr_gbc ;_ehjmkkdbc Jhkm~Zjk
kdbc mgb\_jkbl_I J_kim[ebdZ ;_eZjmkv ] Fbgkd 1Zj
H PDLO ]DPGHNBPHR#EVHX E\

*OD]NR 'DUAWXGHQW %HODUXVLDQ 6WDWH (FRC
SHSXEOLF RI %HODUXV OLQVN 3DUWL]DQVN\ $YH

OLOHQLQ OLMIXMO 9HDQ RI WKH )DFXOW\ RI ,QW
5SHODWLRQV %HODUXVLDQ 6WDWH (FRQRPLF 8QLY
OLQVN 3DUWL]DQVN\ $YH H PDLO ]DPGHNBPHR#
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GZmfgbd K H
i_ehjmkkdbc ]hkm~ZjklI\_gguc wdhghfbq_kdbc mgb\_jkbl_I
Rdz[Zjbgz : H
=hf_evkdbc Jhkm~Zjkl\_gguc |I_ogbqg_kdbc mgb\_jkbl_I bf I

G:EH=HH;EH@?GB? G?><B@BFHKLB NBABQ?KDBO EBP
< MKEH<BYO WDHGHFBQ?KDHC BGL?=J:PBB

< klzZlv_ ijh\_~_gh kjzZ\g_gb_ ijZz\h\hc dhgkljmdpbb gZeh]Z gZ bfms_|I
ebp Jhkkbckdhec N_~_jZpbb b gZeh]Z gz g_~\b bfhklv J_kim[ebdb ;_e
qlh k ihabpbb gZeh]h\hc mgbnbdZpbb gZb[he__ ijh[e_fguf we f_glhf
]h\Zy [ZazZ ih h[t_dlzf jZk heh' _gguf gz | jjblhjbb J_klm[ebdb T ezZjm
f_g~Zpbb ih ijh\_~_gbx ih*]hlh\bl_evguo jZ[hl [_ehjmkkdhc kIthghc (
gZeh]h\h]h aZdhgh~Zl_evkI\Z \ qZklb gZeh]hh[eh _gby g Mb bfhklb n

Dexq_\u_ keh¥Zeh] gZ g_~\b bfhklv _“bgu_ ijbgpbiu gZeh]lhh[eh  _gb
lh\Zy [ZaZ dz*Zkljh\Zy kihbfhklv jzZkq_lgZy kihbfhklv

IDXPFKLN 6 2

%HODUXVLDQ 6WDWH (FRQRPLF 8QLYHUVLW\
6KNDEDULQD $ 2

6 XNKRL 6WDWH 7HFKQLFDO 8QLYHUVLW\ RI *RPHO

7$:$7,21 2) 5($/ (67$7( 2) ,1',9,'8%/6 ,1 &21',7,216
2) (&2120,& ,17(*5%$7,21

7KH DUWLFOH FRPSDUHV WKH OHJDO VWUXFWXUH RI WKH WDJ[ F
JHGHUDWLRQ DQG LQ WKH 5HSXEOLF RI %HODUXV ,W LV SURYHG
H PRVW SUREOHPDWLF HOHPHQW LV WKH WD[ EDVH IRU REMH

W K
Rl %HODUXV S5HFRPPHQGDWLRQV DUH JLYHQ IRU WKH %HODUXVIL
WKH XQL FDWLRQ RI WD[ OHJLVODWLRQ LQ WHUPV RI WD[DWLRC

UGWDO HVWDWH WD[ XQLIRUP SULQFLSOHV RI WD[DWLRQ WI

<_dlhj gZ kharZgb_ Khxagh]h Jhkm~ZjkI\Z f_""m J_kim[e
b Jhkkbckdhc N_"_jZpb_c gz f_"ijZ\bl_evkI\_gghf mjh\g_ az
dz[jy 1h~Z 1Th~ibkzZgguc ij_ab”_glzfb >h]lh\hj h kha”rzZghb
Jhkm~ZjkI\Z > @ \ dZq_KkI\_ ijbhjbl_Ih\ h[hagZgbe nhjfbjh\Zg
ghfbq_kdhlh ijhkljZzgkl\z jzZajz[hldm _“bghc aZzdhgh”~Zl_evgh
gb_ _~bghc kljmdImjghc iheblbdb b ~j Ijb wihf \ qZklb gZeh]
[ueh hij_~_e_gh qlh \ Khxaghf Jhkm~ZjkI\_ [m~md ~_ckI\h\ZI\
pbiu \abfZgby gZeh]h\ g_ azZ\bkysb_ hl I_jjblhjbZevghc "bk
lhieZl_evsbdh\ :dlb\gZy jZ[hlZ \ ~"Zgghf gZijZ\e_gbb gZqZeZ
j_amevlZlhf dhlhjhc klZeh ih~ibkzZgb_ hdly[jy ]h~Z >h]
J_kim[ebdhc ;_eZjmkv b Jhkkbckdhc N_"_jZpb_ce¢ h[ h[sbo ij
lhh[eh  _gby ih dhk\_gguf gZeh]zf > @ GZf_q_-ggZy "bgZf
Ib\ghklv bgl_]jZpbhgguo ijhp_kkh\ \ kn_j_dhk\_ggh]h gZe
NZ_| hkgh\Zgb_ ihez]zZlv qlh \ [eb Zcr__ \j_fy mgbnbdZpby



ijyfu_ gZeh]b Mqgblu\Zy Ih h[klhyl_evkl\h qglh ih ijyfuf
g_kdb_ ebpz b~_glbnbpbjmx| k_[y \ dZq_kI\_ gjZeh]lhiez
nhjfbjh\Zgbx ke_"m_1I| ih~oh”~blv gZb[he__ \a\_r_ggh hk
khpbZevghc g_hij_~_e_gghklb

:gZeba ijh\_~_gghc nbgzZgkh\ufb hjl]ZgZfb jZ[hlu ih mg
pbih\ gZeh]hh[eh  _gby ih dhk\_gguf gZeh]zZf ~Z_| hkgh\Zg
i_j\hhg_j_"gh]h \gbfZgby m~hklZb\Zxlky we_f_glu gZeh]Z
p_kk gZeh]lh\h]lh zZz~fbgbkljbjh\Zgby < gqZklb gZeh]lhh[etl
klb nbabg_kdbo ebp fh gh hif_Iblv qglh \ Jhkkbckdhc N_
gZeh] gZ bfms_klI\h nbabg_kdbo ebp Z - gZlkimj[gBdg ; ¢
Mb bfhklv ;_ehjmkkdbc gZeh] \ hlebgb_ hl k\h_]h jhkk
ij_~ihez]z_ | ~_e_gby gZ "\Z kZfhklhyl_evguo h[yaZl_ev
[_a\haf_a~guo iezZl_"Z \ aZ\bkbfhklb hl dZl_]hjpBeddeh]lh
gZ bfms_klI\h hjl]ZzgbazZpbc b gZeh] gZ bfms_klI\h nbabq_Kk
gZ~_e_g koh bfb gq_jlzfb LZd \ dzZq_kI\_ h[t_dlZ gZeh
kljZzgZo ijbgbfZxlky dZiblZevgu_ kljh_gby dhlhju_ ij_"k
fb b khhjm ™ _gbyfb jZaebqgh]lh p_e_\h]h gZagZq_gby Z |
kljhbl_evkl\hf ;Zah\hc klZ\dhc \ukIlmizZ_I _dIbjH§zI¥h _I
ky f_klgufb hjl]ZgzZfb \eZklb \ ij_~_eZo ghjfZlb\Z- az”~"Zg
AZjkIN_gghf mjh\g_ Ijb wihf ke_~m_1I hif_Iblv qglh \ Jhkk
ij_"mkfhlj_gu "hihegbl_evgu_ klz\db \ b ¢_lh g_I
eZjmkv Dhjj_ebjmx!l f_""m kh[hc b IZdb_ we_f_glu dzd
ihjy"hd bkgbke_gby kmff gZeh]Z ihjyrhd b kjhdb mieZlu
“_klv gZ[ex*Z_lky b \'i_j_qg_ gZeh]h\uo byhhZgdhgZju_
IZdb_ dzZI_]hjbb iezZl_evsbdh\ dzZd \_I_jZgu b ebpZ ijbj
ev]hlzf bg\Zeb”u i_gkbhg_ju \h_gghkem>Zsb_ ebd\b”
dzZlZkljhnu gZ Q:WK b *j

Ke_~m_I| hif_Iblv qglh \ J_kim[ebd_ ;_eZjmkv -m _ gZc
nbdZpbb ijbgpbih\ gZeh]hh[eh _gby g_"\b 'bfhklb nbabq
\mx hg_j_"v \ gzZklb hilbfbazZpbb khklZ\Z gZeh]h\uo ev]h
NZggu_ 1Z[e

LZ[ebpZ
>bgzZfbdZ iezZl_evsbdh\ b h[t_dlh\ gZeh]Z gZ g_"\b' b
J _kim[ebd_ ;_eZjmkv

=h”u

lhdZaZzZl_ev

Dhebqg_kl\h ieZl_evsbdh\ nbabg_kdbo ebp q_e

Dhebg_kI\h h[t_dlh\ gZeh]hh[eh  _gby A

J_adbc kdzZghd \ lh~m gbkeZ ieZl_evsbdh\ gZeh]Zz
IZd _ ijbgZ”e_"Zsbo bf h[t_dlh\ gZeh]hh[eh _gby h[tykg
dhc gZ mqg_Il nbabg_kdbo ebp bf_xsbo \ kh[klI\_gghklb d
\h ev]l]hlu gZ g__ >h yg\Zjy ]hrZ \ ' J_kim[ebd_ ;_ eZ



evlhlz ij_"iheZ]zZxsZy qlh h~rgzZ d\ZjlbjZ nbabg_kdh]lh ebp
sZy _fm gZ ijZz\_ kh[kI\_gghklb g_ ih”e_"bl gZeh]lhh[eh _ghb
ev]hlZ ozjzdl_jbam_Ilky fZkrlZ[ghklvx ijbf_g_gby dZd k ihab
| _evsbdh\ 1Zd b k ihabpbb nbkdZevghc khklZ\eyxs_c qlh
NZggu_ 1Z]e

LZ[ebpz
Hp_gdZ fZkrlZ[Z gZeh]lh\uo ev]hl ih gZeh]lm gZ g_"\b bfhl
J_kim[ebd_ ;_eZjmkv ih khklhygbx gz lhn
GZbf_gh\Zgb_ ihdZaZl_ey 1h~

Dhebq_kI\h ieZl_-«ewvsthalihd_kdbo ebp gZeh]Z gZ g "\b bfhklv qgq_e

Dhebq_kl\h ebp ihevamxsboky ev]hlZfb ih gZeh]m gZ g_f\b bfhklv q_

>hey nbabq_kdbo ebp ihevamxsboky ev]hlZfb ih gZeh]m gZ g_~\b bfhklv

Bkgbke ggZy kmffz gZeh]Z gZ g_~\b'bfhklv Iuk [_e jm][

ljhevlhlbjh\ZggZy kmffZ gZeh]Z gZ g_"\b bfhklv lTuk [_je jm]

>hey ijhev]hlbjh\Zgghc kmffu gZeh]Z gZ g_"\blbfhklv

;ebadb_ agZg_gby m”~_evgh]h \_kZ ebp ihevamxsboky ¢
IZfb b "heb g_"hihemqg_gguo [x" _Ihf kmff ih gZeh]lm gZ
mdZau\Zxl gZ Ih qlh \h i_j\uo gZeh]lh\Zy [ZaZ \ J_kim[el
ey _lky mkj_~g_gghc Z \h \lhjuo \ kljZg_ g_ j_Zebam_lky
ijbgpbi wnn_dlb\ghklb gZeh]hh[eh _gby ij_"~iheZ]Zxsbc fb
azZljzZlu gZ gZeh]h\h_ zZ~fbgbkljbjh\Zgb_ ijb khejZg_gbb nkt
|l_gpbzZezZ gZeh]lZ < \ur_ijb\_~_gghc IZ[ebp_ hljZ _gZ hp.
gZeh]lh\uo ev]hl ih \k_f dzZl_]lhjbyf h[t_dlh\ g_"Ab bfhklb i
s_c¢c nbabqg_kdbf ebpzf < qzZklb ev]hl ih d\Zjlbjzf ke_~m_|I
lhevdh bo \ez”_evp_\ mieZqb\Zeb gZeh] Z ~hey _]h ihl
"_I khklzZz\eyez hl h[s_c kmffu bkgbke_gghlh gZeh]zZ gz
ih \k_f h[t_dlZzf

H[hagZg_ggh_ \ur_ koh”kl\h we_f_glh\ kjzZ\gb\Z_fuo gZe
kdhc N_"_jZpbb b J_kim[ebdb ;_eZjmkv fh _| gZlZedb\ZIlv ¢
glh ijhp_kk mgbnbdZpbb [m~_Il ijhkluf b g_azf_lguf "ey gZel
dh\ H~gZdh IZdh_ km™~_gb_ hrb[hgqgh ihkdhevdm gZeh]h\u_
gh jZagylky LZd \ Jhkkbckdhg2\Ne " _hj\zhpehilhdhz x |
dz~rZkljh\mx klhbfhklv h[t_dlZ \g_k_ggmx \ ?”bguc ]hkm~Z
_klj g_Mb bfhklb ?2=JG Z \ J_kim[ekd_lgreXjmkbfhklv
hit_dlz ?2=JG \_~_| N_” _jZevgZy kem ' [Z ]hkm~ZjklI\_gghc j._
ANZKljZ b dZjlh]ljZnbb Jhkkbckdhec N_~_jZpbb Z jZkq_lgmx kil
ey_| Fbgbkl_jklI\h ih gZeh]zZf b k[hjzZf J_kim[ebdb ;_eZjmkyv
k\hckl\_ggh \uiheg_gb_ nmgdpbc ih hp_gd_ g_"\b bfhklb K
mqgblu\Zlv glh \ Jhkkbckdhc N_~_jZpbb dzZ~Zkljh\Zy klhbfhk
\Zy [ZaZ dhjj_dlbjm_Ilky gZ klhbfhklv_a& dhgthtZldheagh azd
q_kI\Z d\z~jZlguo f_Ijh\ eb[h gZ aZz~"Zggmx klhbfhklgmx \_e



ba Ibiz h[t_dlZ gZeh]hh[eh _gby qlh fh™ _I [ulv ijbjZ\g_
guf gZeh]h\uf ev]hlZzf
< J_kim[ebd_ ;_eZjmkv jZkq_IlgZy klhbfhklv h*ghlh d\z
_dlZ gZeh]hh[eh  _gby hij_~_ey_ |ky gZ hkgh\Zgbb *Zgguc
fZlbabjh\Zgghc bgnhjfZzpbhgghc kbkl_f_ ©JZkqzl gZeh]h\
gZeh]zf b k[hjzf J_kim[ebdb ;_eZjmkv :BK < Z\lhfZlba
fm "Zggu_ h klhbfhklghc hp_gd_ h[t_dlh\ ihiz~Zxl ih ke_
L_jiblhjbZevgu_ hj]J]ZgbazZpbb ih Jhkm~ZjkI\_-gghc j_
"bfh]h bfms_kI\Z ijZ\ gZ g_lh b k”_ehd k gbf ij_~klZ\eye
ghgghc klhbfhklb azj_]bkljbjh\Zgguo m gbo h[t_dlh\
BgnhjfZpby \g_k_gZ \jmggmx gZeh]lh\ufb hjl]ZgZfb k
jZpbc ij_~u”"msbo i_jbh~rh\ < dZqg_kI\_ gZeh]h\hc [Zau \
fhlezZ ijbf_gylvky klhbfhklv g_"\b bfhklb hij_~_ezggZy "e)
gby \ _ 11 hklzZlhggzy\kphlgizhklv 1h beb 11 hljz°z
\'ozZjzdl_jbklbdZo kljh_gby ba |I_ogbg_kdh]lh iZkihjlZ gZ h]
klhbfhklv mdzZazZzggZy \ “hlh\hj_ hlgm *_gby g_"\b bfhklk
jbZevgh \ fhf_gl aZzdexq_gby k”_edb GZeh]lh\Zy [ZaZ ij_
i_jbh~h\ bg”_dkbjm_Ilky “ey p_e_c gZeh]hh[eh _gby ihkj
_glh\ i_j _hp_gdb a*Zgbc b khhjm _gbc _"_]lh”rgh miI\_j°
KI\hf Zjobl_dImju b kljhbl_evkI\Z J_kim[ebdb ;_eZjmkyv
GZeh]h\uc bgki_dlhj ijb ihklZgh\d_ ieZl_evsbdZ gZ m
gh hij_~_ebe gZeh]h\mx [Zam b \g_k __ \ :BK bkoh”y b
b [Zah\hc jZzkgzlghc klhbfhklb h~rghlh d\zZ”~jZlghlh f_1jZ |
gh]lh kljh_gby aZzdj_ie_gghc \ aZzdhgh”~ZIl_evghf ihjy~rd_
leZl_evsbd kzZfhklhyl_evgh ij_~hklZ\be \ gZeh]lh\uc |
h[ bg"b\b"mzZevghc hp_gd_ \u~Zggh_ xjb”bg_kdbf ebph
guf ij_"ijbgbfzZl_e_f hkms_kl\eyxsbf hp_ghggmx ~_yl_e
QZklhlz ijbf_g_gby dZ ~h]h ba mdZazZgguo \ur_-kihkh[}f
ehlh\hc [Zau hljZz _gzZ \ IZ[e

LZ[ebpZz
QZklhlZ ijbf_g_gby kihkh[h\ hij_~_e_gby gZeh]h\hec
ih gZzehlm gZ g_"~\b bfhklv \ J_kim[ebd_ ;_eZjmk
Hkgh\Z ~ey jZzkq_I1Z gZeh]h\hic [Zau >hey hp_g_ggu

:Zah\Zy jZkqzlgZy klhbfhklv

Bg~r_dkZpbb gZeh]lh\hc [Zau

Kihbfhklv Thkm~ZjkI\_gghc j_]bkljZpbb

Bg"b\b"mZevgZy hp_gdz

>Zggu_ IZ[ebpu mdZau\Zxl gZ Ih qlh jZ[hIm ih hp_gc
"bfhklb g_h[oh”bfh ~_e_]bjh\Zlv =hkm~Zjkl\_gghfm dhfbl
J_kim[ebdb ;_eZjmkv f_Ih~"bdm hkms_kl\e_gby -hp_gdb
\Zlv 1Zd dzZd ijZdlbdZ ihdZau\Z_I qglh koh b_ h[t_dlu f



klhbfhklv ba aZ “"bnn_j_gpbZpbb ih”oh”h\ d hij_~_e_gbx gz
glh ijhib\hj_qbl ijbgpbizf kijz\_~eb\hklb gZeh]lhh[eh _gby

lhiuldZ i_j_clb gZ kiehrgmx dZ”*Zkljh\mx hp_gdm h[t_dlh\ |
kib [ueZ ij_"ijbgylz \ ]lh"m \ jZfdZo j_ZebaZpbb ©ibehlg
©FZkkh\h_ nhjfbjh\Zgb_ b dZ~Zkljh\Zy hp_gdZ g_"\b bfhklb
Dh[jbgkdh]lh jZchgZ ;j_klkdhc h[eZklb b Kh\_lkdh]h jZchgZ ]
_dl [ue ijbagZg mki_rguf h”gZdh "Zevg_cr_]h jZa\blby g_ ih
gZ _]h fZkrlZ[bjh\Zgb_ k\yaZgh kh agZgbl_evgufb nbgZgkh\ufb
\ mkeh\byo wdhghfbq_kdhc bgl_J]jZpbb [_a i_j_kfhljZ klhjhgZfk
Zki_dlh\ hij_~_e_gby klhbfhklb h[t_dlZ g_ h[hclbkv Thwlhfm
gblv g_jzZpbhgZevgh_ ij_"~_\j_f_ggh_ jZkoh”h\Zgb_ [x" _lguo
kh\Zy hp_gdzZ h[t_dlh\ g_"*\b bfhklb \ J_kim[ebd_ ;_eZjmkv ij

lhemqg_ggu_ \ jZfdZo ©ibehlgh]lh ijh_dlZ? agZg-_gby dZ~ZKk|
klb h[t_dIh\ g_"\b bfhklb khihklZ\bfu k jughgqgufb p_gzZfb F2zd
jZkoh ~_gb_ jughgghc b dZz~Zkljh\hc klhbfhklb ih ZgZebabjm
khklzZ\ey_1| hdheh Bghc ozZjzdl_j khihklZ\e_gby gZ[ex"Z_
\hc [Za_ dhlhjZy \ kjZ\g_gbb k dZ~Zkljh\hc klhbfhklvx kms_Kk
gZ [hevrbgkl\h h[t_dlh\ g_"hhp_g_gh ijb[ebabl_evgh \ %
ij_\ur_gby ih hi*_evguf ba gbo "hoh”~bl "h jZa

LZdbf h[jZzahf i_j_oh” gzZ dzZ”~Zkljh\mx hp_gdm ijb hij_"_e
\hc [Zau ih gZeh]m gZ g_"\b bfhklv \uah\_I kms_klI\_gguc jt
gZ]jmadb gZ nbabg_kdbo ebp \ J_kim[ebd_ ;_eZjmkv < mki

kdhc bgl_J]jZpbb gZ]jmadZ ~hihegbl_evgh mkbeblky 1zZd dzd
Ihy g_"\b bfhklb \ Jhkkbckdhc N_~_jZpbb \ur_ qg_f \ J_kim[et
glh ~_fhgkljbjmxl "Zggu_ 1Z[e

LZ[ebpZ
Kiz\g_gb_ klhbfhkib d\ f\ khk_~gbo h[ezZklyo J_kim[ebdb
b Jhkkbckdhc N_~_jZpbb

KjZ\gb\Z_fu_ h[eZklb Ij_\ur_gb_ jughqgghc klhbfhklb d\ f

lkdh\kdzy <bl_[kdZy

Kfhe_gkdZy <bl | [kdZy

Kfhe_gkdZy Fhlbe_\kdZy

;jygkdzZy =hf_evkdZy

:jygkdZy Fhlbe \kdzy

AZ hkgh\m kjz\g_gby \aylZ jughqgZy klhbfhklw d\ f d\Z]
gbo h[eZklyo "\mo kljZg <bl_[kdZy h[e 1]jZgbqgbl k Ikdh\kdh
hlezklyfb Fhlbe_\kdiZtly kflee_gkdhc b ;jygkdhc h[ezZklyfb =hf
kdZy h{& ;jygkdhc h[eZklvx

IhA"\h”Ay blh] \ur_kdZazgghfm ke_~m_1| htfh IbHys gdhH_ehjmkl
g_h[oh”bfh Jhlh\blv f_glZevgh b ieZghf_jgh d baf-g_gbyf \ gZz
Ibd_ qlh[u klj_fe_gb_ j_Zebah\ZIv ijbgpbi kijZ\_~eb\hklb gZetl



g_ h[_jgmehkv g_J]1ZIlb\guf \hkijbylb_f gZeh]l]h\hc mgbnhb«
i_eZjmkv b Jhkkbckdhc N_"_jZpbb >ey wlh]h gZeh]lh\m
fh m\_ebgb\Zlv ihkl_i_ggh Zdlb\gh ijh\h”*y bgnhjfZpbhg
gmx jZ[hlm

Kibkhd ebl_jZImju

H kha”Zgbb Khxaghlh JThkm~ZjkI\Z ~h]h\hj f_"~m Jh
pb_c b J_kim[ebdhc ;_eZjmkv hl ~_dZ[jy ] ©D
;_eZjmkv L_ogheh]by >We_dljhgguc j_kmjk@ |
GZp p_gljijz\h\hc bgnhjf J—kFbgkdZjmkyv
H[ h[(sbo ijbgpbiZo gZeh]hh[eh _gby ih dhk\_gguf g.:
f_""m J_kim[ebdhc ;_eZjmkv b Jhkkbckdhec N_~_jZ
] ©DhgkmevlZgllexk?® ;_eZjmkv L_ogheh]by
guc j_kmjk@ HHH o©XjKi_dlja GZp p_glj ijZ\h\hc
_eZjmkwWwbgkd

K\_~_gby h[ Z\lhjZo

GZmfqgbd K_j]_c¢ Hezdh\lwghg gZmd “~hp_gl azZ\_"mxs
gZeh]lh\ b gZehlhh[eh _gby ;_ehjmkkdbc Jhkm~Zjkl\_g

mgb\_jkbl_lI J_kim[ebdZ ;_eZjmkv ] Fbgkd 1Zjlb
H PDLO QDXPFKLN#EVHX E\

RdzZ[ZjbgZ :ggZ Hej]thg22\zZl_ev dZn_"ju ©FZjd_1lbg] |
e \Zy wdhghfbdz2 =hf_evkdbc Jhkm~Zjkl\_gguc I oghb
bf I H Kmoh]h J_kim[ebdZ ;_edjméby[]y =hf_ev

H PDLO PDPLEL#UDPEOHU UX

IDXPFKLN 6HADIGG2GDWH RI 6FLHQFHV LQ (FRQRPL
+HDG RI '"HSDUWPHQW RI 7D[HV DQG 7D[DWLRQ %HO
5HSXEOLF RI %HODUXV OLQVN 3DUWL]DQVNL $
6KNDEDULQD/I$RWPUHU 'HSDUWPHQW RI ODUNHWL
6WDWH 7HFKQLFDO 8QLYHUVLW\ RI *RPHO
2NW\DEU\D $YH H PDLO PDPLEL#UDPEOHU UX



M>D

MezZzdh\ G K KmoZgh\zZ : |
DzZjz]lZg~"bgkdbc mgb\_jkbl_| DZaihlj_[khxaZz

J:A<BLB? G:EH=HH;EH@?GBY G?><B@BFH=H BFMS?KL<:
< J?KIM;EBD? D:A:OKL:G < KH<J?F?GGUO MKEH<BYO

< klZlv_ ZgZebabjm_lky kbkl_fZ gZeh]hh[eh" _gby g_#\b bfh]h bfm:
klZg_b __ \ebygb_gZ ~“hoh”u f_klgh]lh [x**_1Z Hkgh\ghc p_evx bkke
ZgZeba kbkl_fu gZeh]hh[eh gby g_~\b bfhklib b _]h \ebygb_ gZ ]hkm~zZ
gu_ [x* _lu Z 1Zd _ bamqg_gb_ ~bgZfbdb gZeh]h\uo ihkimie_gbc \ ~bg
bkihevah\zgu ZgZeba gZeh]h\h]h azdhgh”Zl_evkI\Z kjz\gbl_evguc Zg
Ibdb gZeh]hh[eh" gby g _"\b'bfhklb ZgZeba ~Zgguo h ih-kimie gbyo g
\

kI\h \ DZaZoklzZg_ + 11 Bkke_~h\Zgb_ \uy\beh qlh gZeh]h\u_
xjb"bqg_kdbo ebp kthZ\eny [he_ hi h[s lh h[t_fZ gZeh]h\uo “hoh
kj_~b gZehlh\uo ieZl_evsbdh\ kgbabeZkv kh[_ggh kj "b nbabqg_kdbc
wnn_dib\gufb f_jZfb Th [hjv[_ _iezl evsbde gZehlh\ \ DZaZoklzg
Dexq_\u_ kebg¥eh] gz bfms_kl\h “g_™\b'bfh_ bfms_kl\h -nbabq_kdb_ ¢

"bq_kdb_ ebpZ gZeh]lhh[eh™ _gb_

8ODNRY 1 6 6XNKDQRYD $ 3
.DUDJDQGD 8QLYHUVLW\ RI .D]SRWUHEVRX]

"(9(/230(17 2) 5($/ (67$7( 7$;$7,21 ,1 7+( 5(38%/,&
2) .$=$.+67%$1 ,1 02'(51 &21',7,216

7KH DUWLFOH DQDO\]HV WKH UHDO HVWDWS$DWW [R Y LORRF VOV W
EXGIJHW UHYHQXHV 7KH PDLQ JRDO RI WKH UHVHDUFK LV WR DC
LWV LQAXHQFH RQ VWDWH DQG ORFDO EXGJHWV DV ZHOO DV W|
WLPH 7KH DXWKRUV FDUU\ RXW DQ DQDO\VLV RI WD[ OHJLVODW
UHDO HVWDWH WD[DWLRQ SUDFWLFHVY DQG DQ DQDO\VLV RI WL

7KH UHVHDUFK UHYHDOV WKDW WD[ UHYHQXHV IURP OHJDO |
WRWDO WD[ UHYHQXHV 7D[ HYDVLRQ DPRQJ WD[SD\HUV KDV GHI
GXH WR HIIHFWLYH PHDVXUHVY WR FRPEDW WD[ QRQ FRPSOLDQF!
.H\ZRUGBGWRSHUW\ WD[ UHDO HVWDWH LQGLYLGXDOV OHJIDO H

Khlezkgh gZeh]l]h\hfm aZdhgh”Zl_evkl\m DZaZoklzgz
kiI\R wlh gZeh] dhlhjuc h[yaZgu ieZlblv nbabg_kdb_ ebpZ b
kI\_gghklb a~Zgby b khhjm™ _gby xjb"bg_kdb_ ebpZ bf_xsb.
Ilhevdh \ kh[kI\_gghklb gh b gZ ijZ\_ ohaycklI\_gghlh \_~_gby
lh mijz\e_gby Z 1Zd _ dhgp_kkbhg_j bf_xsbc gZ ijz\_ \ez"
gby h[t_dl gZeh]hh[eh _gby y\eyxsbcky h[t_dlhf dhgp_kkbb \
k “h]h\hjhf dhgp_kkbb > @

DZd ba\_klgh 7ey ghjfZevgh]l]h nmgdpbhgbjh\Zgby ex[hc klj
fZ wnn_dlb\gZy kbkl_fZ gZeh]lhh[eh _gby dhlhjZy kfh _1 h[_Kk
khlu_ gm ~u <h fghlbo kljZgZo gZeh]h\Zy kbkl_fZ kha*zZ\ZeZ
gZ ijhly’_gbb "ebl_evgh]h \j_f_gb ijb wihf gZ g__-\ebyeb iheb
ghfbg_kdb_ b khpbZevgu_ nZdlhju <k_ gZeh]h\u_ kbkl_fu \



fbjz bf_xI hkh[_gghklb g_ lhevdh ih kljmdImj_ gZeh]lh\
\b~rZf b klz\dzZf gh b ih Jhkm~ZjkI\_gguf iheghfhgbyf hj].
A_e_gguf evlhlzf ;_jy \h \gbfzZgb_ Ihl nzdl qglh \ mgblZ,
kms_kl\mxl| p_gljZevguc b f_klgu_ [x""_lu ihy\ley_ |Iky ih
iheg_gbb [x*"_Ih\ gZ h[hbo mjh\gyo Qlh dZkZ_Ilky f_klgt
hif_Iblv glh Z[khexlgh \k_ kljZgu ?\jhiu ke_"mxl-ih ijbgy
jh~rghc ~_fhdjzZlbb dhlhju_ ihdZaZgu \ ?\jhi_ckdhc iZjlbk
ijZ\e_gby b ~"Zxl g_dhlhjmx k\h[h”*m ih jZkihjy _gbx [x""_I
f_klgh]h mjh\gy WIh highkblky b d gZeh]lhh[eh  -gbx jZa
s_kI\Z hkh[_ggh g_"\b bfhklb

Ijb bamg_gbb azZjm[_"ghlh hiulZ fu ijbreb d \u\h"m o
bfms_kl\h h[eZ]Z_|ky gZeh]hf [he__ q_f \ kljZzgZo <
fbjz "Zgguc gZeh] ihkimiz_1 \ f_klgu_ [x* _lu _]h h[t_

“h hl ihklmie_gbc \k_o gZeh]lh\ \ [xA" _lu dZ "h]lh m
bkdexq_gby gZijbf_j qzZklv gZeh]Z gZ bfms_klI\h \ <_eb
ey_| hi [xA"_1Z JThkm~ZjkI\Z \ Ih \j_fy dZd \ KR: Z

< "Zgguo kljZzgZo gZeh]b gZ bfms_kl\h hdZau\Zx} [hevrh
gy_fhklv f_klguo [x~"_1lh\

< hlebgb_ hl "jm]lbo kljZzg \ DZaZoklZg_ gZeh] gz "\
fh_ bfms_klI\h yley_Iky "\mfy jZagufb \b~Zfb gZeh]lh\ GZ
h[eh  _gbb xjb"bq_kdbo ebp b bg*b\b"mZevguo i§j_"ijbgh
ky kj_~g_l1h~h\Zy [ZeZgkh\Zy klhbfhklv h[t_dlh\ gZeh]hh
gbyf [mo]Zel_jkdh]lh mq_12Z

GZeh]lhieZl_evsbdb h[yaZgu hieZgb\ZIlv \ |_q_gb_ dZe
dmsb_ ieZl_"b ih gZeh]m gZ bfms_klI\h h*bgZdh\ufb ~hey
jZey fzy Z\lmklzZ b ghy[jy gZeh]h\h]h i_jbh~Zz

Kj_~g_lh~h\Zy [ZeZgkh\Zy p_gZ h[t_dlIh\ gZeh]lhh[eh™
dzd kmffu dhlhjZy [ueZ ihemqg_gZ ijb kmffbjh\Zgbb
fhkl_c h[t_dlh\ gZeh]hh[eh _gby d i_j\hfm gbkem dzZ "h]
gZehlh\hlh i_jbh~Z GZeh] ihkilmiz_I \ f_klguc [x" _1 KII
gZeh]hh[eh  _gby fh gh \ugbkeblv ih nhjfme_

& [&T 6 Tn@T Dmgdg DngT Daf FJl

1"_ K klhbfhklv bfms_kI\Z "ey p_e_c gZeh]hh[eh _gby

&— [Zah\Zy klhbfhklv hrgh]h d\ f "bebszZ ~Zqghc ihkl

6— ihe_agZy iehsZ”v "bebsZ 7~Zqghc ihkljhcdb \ d\ f

Dibe= dhwnnbpb_gl nbabg_kdhlh baghkz

Dimgap dhwnnbpb_gl nmgdpbhgZevgh]h baghkZz

D.hg dhwnnbpb_gl ahgbjh\Zgby

Dhat r;m dhwnnbpb_gl baf_g_gby f_kyqggh]h jZkqg_lgh]lh |

Ijh\_"~_f ZgZeba ihklmie_gby gZeh]h\ gZ bfms_klI\h \ f
az + ]] bkihevamy Jh~h\u_ hlg_Ilu Fbgbki_jkI\Z 1
I_1Z Thkm~ZjkI\_gguo “hoh”~h\ Fbgbkl_jkI\Z nbgZgkh\ J_Ki
dhihju_ ij_~klzZ\e_gu \ IZ[e b



LZ[ebpz
Ilhkimie_gb_ gZeh]lh\ gZ bfms_klI\h \ Thkm~ZjklI\_gguc [x""
\

+ 11 \ feg I] d blhlm > @
lhkimie_gb|—g2Z \ \ \
eh]h fea 11l 4 pinm ™9 1 g bingm©9 | 4 bingm
<k_]h
< |hf gbke_
nbabqg_kdblo ebp
g_~hbfdz
Xjb~bg_kdbo ebp
g_~hbfdz

ljbf_qzZghkhklZz\e_gh Z\lhjhf ih "Zgguf kZclZ Fbgbkl_jkI\Z nbgZgkh\ J_
DZaZoklZzg >KWWSV Z2ZZ JRY N]@

< 1Z] ijb\_~_gu "Zggu_ bkoh”y ba dhlhjuo fh gh k”*_eZl
\ hlebgb_ hl “jm]bo gZeh]h\uo ihklmie_gbc gZeh]lh\u_ ihkln
"bq_kdbo ebp y\eyxlky kZfufb [hevrbfb aZgbfzZy [hevr_
h[t_fz Fu fh _f azf_Iblv j_adbc kiz" gZ feg I_g]_\
fh'gh k\yaZzZlv k izg~_fb_c &29,’ dh]~Z \\_eb fhjZlhjbc gZ k
k bg"b\b"mZevguo ij_"ijbgbfzZl_e_c b fZeh]h [bag_kZ h~*gzZdh
gZehlh\u_ ihkimie_gby ijh~he beb jhkl

Dzd fu ihfghbf gZeh]l]h\u_ ihklmie_gby \ ThA™r

feg I] ba gbo feg ijboh"behkv gZ nbabgqg_|

z feg I] — gZ xjb"bg_kdb_ ebpz < - 1h~m ihkln
gby ~hklibleb feg I] ba gbo — feld lilhkkmie _
gby hl nbabg_kdbo ebp b — ihklmie_gby xjb”"bqg_kdbo ebp
KjzZ\gb\Zy gZeh]lh\u_ ihklmie_gby xjb”bqg_kdbo ebp az b
gh k~_eZzZlv \u\h® qglh hgb m\_ebqgbebkv ihqlb \ - jZaz Qlt
g_kdbo ebp fh'gh azf_Iblv _"_lh?*gh_ m\_ebqg_gb_ ihkimie_
h[tykgblv m\_ebqg_gb_f g_~\b bfh]h bfms_kI\Z m nbabqg_kdboc
gZeh]lh\uo ihklmie_gbc ihqglb \h \k_o klhe[pZo "khklb]Z _I

pzZ aZz lTh~ 1~_ ijhp_gl khklZ\be H[jZIbf \gbfZgb_
dm < ]h~m g_"~hbfdZ nbabqg_kdbo ebp “hklblJezZ kZfh]lh g
Z bf_ggh feg I_g]_ < wlhl Jh” [ueb ij_"ijbgylu ~_ckl\by

g_ieZl _evsbdzZfb gZeh]h\ [eZ]h~Zjy bf ihklmie_gby agZqbl_
<lz[e ijh\_~_f ZgZeba “bgZfbdb ihklmie_gbc gZeh]h\ g~
f_klguc [x~"_I DZjzZ]Zg"bgkdhc h[eZklb aZz + 1h”~u



LZ[ebpz
Ilhkimie_gb_ gZeh]lh\ gZ bfms_klI\h \ f_klguc [x""_|
DZjz]Zg”"bgkdhc h[e \ + 11 \luk 1] d blh]

] \ luk |] d blh]fn luk I] d b|h]fn luk I] d bIh]'n

Nbabq_|
kdbo ebp
Xjb" b |
kdbo ebp

Ijbf_qZgBhklZ\e_gh Z\Ihjhf ih ~Zgguf kZclZ Dhfbl_IZ JThkm~ZjkI\
Fbgbkl_jkI\Z nbgZgkh\ J_kim[ebdb DZazZoklZg >KWWSV NJG JF

Bkoh”y ba "Zgguo IZ[e fh gh k~_eZlv \u\h” qlh ihkl
bfms_klI\h k xjb*"bg_kdbo ebp azZgbfzZxl [hevr_ \ Ih
gZ bfms_klI\h k nbabgq_kdbo ebp aZgbfz_| \k_]1h - hl \k_
ie_gbc >ey kjz\g_gby \kihfgbf ihklmie_gby gZeh]h\ gz |

b lh~ru < Jh~m \ f_klguc [x* _Il ihklmibeh - lu
\uo ihklmie_gbc ba gbo HiklRh]ihkimie_gby hl nt
abg_kdbo ebp b luk—IJhkimie_gby hl xjbrbqg_kd
ebp AZ ]h~ f_klguc [x* _I ihihegbeky gZ gZeh]h\u_ il
f_j_ luk 1] ba dhlhjuo ukhK]lmie_gby
nbabg_kdbo ebp b luk- ilhkImie_gby xjb”"bqg_kdkt
ebp < lh"m dhebqg_kl\h gZeh]h\uo ihkimie_gbc khd
lukyg I_g]_ qlh fh gh h[hkgh\ZIv iZzg~_fb_c &29;' b ~.
Ibgguo h]jZgbg_gbc KjzZ\gb\Zy ihkimie_gby ] b |
ebp fh'gh azf_Iblv qlh hgb m\_ebqgbebkv gZ

K lh~"Z DZaZoklzZg ihkl_i_ggh i_j_oh”bl gZ gh\mx w

N_ev \ k\lyab q_f Ij_ab”_glhf DZaZoklZgZ [ueZ ihklZ\e_
kfhljZ gZzeh]h\hc iheblbdb dhhj*bgbjh\Zgby gZeh]h\h [x"
pbnjh\baZpbb gZeh]h\h]h dhgljhey > @

IlhklZ\e_gh g_kdhevdh azZz~Zq Z bf_ggh hk\h[h ~_gb_ |
Ajm]lbo iezZl_"_c gZ i_j\u_ ljb 1h~"Z bghkljZgguo b hl_q_k
jh\ \g_7j_gb_ kijz\_~eb\h]lh f_oZgbafz hij_~_e_gby ij_".
g_gby d m]Jheh\ghc hI\_IklI\_gghklb ih gZeh]h\uf ij_kImie
j_lbhgu iheghfhgbc ih hij_~_e_gbx ij_n_j_gpbc ih Ilhc qZ
lhju_ kh[bjzxlky \ f_klguc [x*"_I mihjy*hqg_gb_ gZeh]lh\t
gb_ ijh]j_kkb\ghlh gZeh]lhh[eh _gby



Kibkhd ebl_jZImju

<kz h gZeh]_ gZ bfms_kl\h >We— Bplig&KWW SKm K@ KHW
N] PRQWK YVI\H R QDORJH QD LPXVKFKHVWYRB
HnbpbZevguc kZcl Fbgbkl_jkI\Z nbgZgkh\ J_kim[ebdb DZa:
ljhgguc j_kmj&s KWWSV ZZZ JRY N]

Dhfbl_I JThkm~Zjkl\_gguo “hoh”h\ Fbgbkl_jkI\Z nbgZgkh\
DZaZoklzZzg >We_dljhggB&/f_KMjW®Y NJIG JRY N]
Wdhghfbg_kdbc dmjk kijz\_"~eb\h]h DZaZoklZgZ ihkezZgb_
kiz\Zz DZzkuf @hfzjlz LhdZ_\Z gZjh™"m DZaZoklzZgZz k_gl
>We_dljhgguc + BBIfkK@WWSY EDLWHUHN JRY N] UX SUH
SRVODQLH JODY\ JRVXGDUVWYD NDV\P ]JKRPDUWD W
HNRQRPLFKHVNL\ NXUV VSUDYHGOLYR

K\_~_gby h[ Z\lhjZo

MeZdh\ GZazj KZzdjZzgh\twvghg gZmd ~hp_gl dZn_"ju nbgZc¢
jZl1Zg"bgkdbc mgb\_jkbl_I| DZaihlj_[khxaZ J_kim[ebc
] DzZjz]Zzg~"Z me :dzZ~_fbq_kdZy H PDLO QD]DUXODNR®

KmoZgh\Z :gZklZkbyHpggBEXxghcky DZjZ]Zg"bgkdbc mghb\_
I_I DZaihlj_[khxaZ J_kim[ebdZ DzZaZoklzg ]| DZzZjzlz
fbgq_kdZy H PDLO DVXKDQRYD #JPDLO FRP

8ODNRY 1DgDQELGDWH RI 6FLHQFHV LQ (FRQRPLFV
'"HSDUWPHQW RI )LQDQFH .DUDJDQGD 8QLYHUVLW\ RI .D]S
.DUDJDQGD $NDGHPLFKHVND\D 6WU H PDLO QD]DUX
6XNKDQRYD $GBMWAGHIDIVD 3DUDJIJDQGD 8QLYHUVLW\ RI .D]S
.DJDNKVWDQ .DUDJDQGD $NDGHPLFKHVND\D 6WU H PDL



M>D

:ghobgz ? F F_d_jh\z B
Kzgdl I_I_j[mjlkdbc Jhkm~ZjkI\_gguc mgb\_jkbl_lI

KLJ:L?=BQ?KDH? IE:GBJH<:GB? B IJH=GHABJH<:GB?
K<YAV B HLEBQBY

KljzZl_]bg_kdh_ieZgbjh\Zgb_ b ijh]Jghabjh\Zgb_ y\eyxlky-\Z gufb Z
gby dhfiZzgb_c dhlhju_ ihfh]Zxl hjl]ZgbazZpbb Z~Zilbjh\ZIvky d baf
kj_~_ kgbablv jbkdb b ih\ukblv dhgdmj_glhkihkh[ghklv -GZmqggZ)
\Zgby\u”_eblv dexq_\u_ Zki_dlu kljZI_]bg_kdh]h ieZgbjh\Zgby b |
\uy\blv bo k\yav b hlebgby < klZlv_ jzkkfzZljb\Zxlky hkgh\gu_ hl
q_kdhlh iezZzgbjh\Zgby b ijh]Jghabjh\Zgby b bo \ebygb_ gZ dhfizZzgh
ijhp_kku jZa\blby hjl]ZgbaZpbb b "hklb _gb_ __ p_e_c

Dexq_\u_ kekl\Zl_]bqg_kdh_ieZgbjh\Zgb_ kljzZI_]lbq_kdh_ ijh]lgha
| _1by hjl]ZgbaZpby dhfiZgby [bag_k
$QRNKLQD ( O OHNHURYD , $
6W 3HWHUVEXUJ 6WDWH 8QLYHUVLW\

675%7(*, & 3/$11,1* $1' )25(&$67,1*
5(/$7,216+,3 $1' ',))(5(1&(6

6WUDWHJILF SODQQLQJ DQG IRUHFDVWLQJ DUH LPSRUWDQ\
RUJDQL]DWLRQ DGDSW WR FKDQJHRHLQLWK BIQWHLOFLG! BIQH ERI
7KH SXUSRVH RI WKH VWXG\ LV WR KLJKOLJKW WKH NH\ DVSHF
WKHLU FRQQHFWLRQV DQG GLIIHUHQFHY DQG WKHLU LPSD
WKHVH SURFHVVHY FRQWULEXWH WR WKH GHYHORSPHQW RI

H\ZRUG®WUDWHJILF SODQQLQJ VWUDWHJILF IRUHFDVWLQJ

Kljzl_1bq_kdh_ iezZgbjh\Zgb_ b kljZI_]Jbg_kdh_-ijh]lgha
[he__ wnn_dlb\gu_ bgkljmf_glu f_g_~"f_glZ y\eyxlky \Z"
[Zfb ijhp_kkZ mijzZ\e_gby dhfiZzgb_c

ljhn_kkhj dZn_”"ju hjl]ZgbaZpbb ijhba\h~kI\Z b ij_"ijl
N _yl_evghklb B B >m[h\kdhc kgblZ_| glwl@ija]elab\jh\
[mMm*ms__ hij_~_e_gb_\hafh'guo iml_c jZa\blby g_ lhevd
ijbylby gh b wdhghfbdb kljZgu \ p_ehf hljZkeb- I_g”_c
\blby wdhghfbdb? > k @

< rbjhdhf kfuke_ ijh]lJghabjh\Zgb_ azZdexqzZ_Ilky \ ij_"k
guo kp_gZjb_\ beb I_g~_gpbc dhlhju_ fhlml \hagbdgmlv
gh\Zgu gZ agZgbyo h[ bklhjbg_kdbo ~Zgguo I|j_g”*"Zo b
\ebyxsbo gz h[t_dl beb kh[ulb_ < madhf agZqg_gbb ijh]gh
gh gZ gZzmqgguo bkke_~h\Zgbyo b bkihevam_I| dhebq_kI\_
kdZazgby baf_g_gbc \ h[t_dl_ beb y\le_gbb k mdzZazZgb_|



KI1jzZzl_]bg_kdh_ ijhlghabfh\Wpgbkk nhjfbjh\Zgby-gZmqggh h[F
kgh\Zgguo ij_"~iheh _gbc h \hafh'guo gZijZ\e_gbyo j_amevl
jZa\blby h[t_dIZ mijz\e_gby \ [m"ms_f gZ hkgh\_ dhlhjuo |
ky ijh]lgha? > k @

Ilh fg_gbx Z\IKkjlhxl_]Jbg_kdh_ ijh]lghabjh\Zgb_ ij_"klZ\ey
\'dzq_KkI\_ ijhp_kkzZ ZgZebaz \g_rg_c b \gmlj_gg_c kj_"u
gby [mMm"msbo Ij_g”"h\ baf_g_gbc b \hafh guo kp_gZjb_\ ¢
ihlebylv gZ hjl]ZgbazZpbx KIjzZl_]lbg_kdh_ ijh]Jghabjh\Zgb_
]Zgbazpbb ij_"\b”_Iv i_j_f_ggu_ \h \g_rg_c b Ygmlj_gg_c
eblv dexq_\u_ Ij_g”u b kp_gZjbb Z 1Zd _ \uy\blv \hafh ghk

ljb ijhlghabjh\Zgbb \Z gh khklZ\eylv jZaebqgqgu_ kp_gZjl
ij_~klzZ\eyxsb_ kh[hc ©ih*jh[gu_ b ijZz\*hih~*h[gu_ \ZjbZglu \I
[mMm*ms_]h jZa\blby [bag_k kj_"u hjl]ZgbaZpbb2a > - Kk @ q
gbfzlv [he__ h[hkgh\Zggu_ j_r_gby b iezZgbjh\zZIv ~_ckl\by ¢
[he__ \_jhylgh]lh kp_gZjby

DZd ke_"m_| ba ]Za_Ilu Dhff_jkZglt ©gZ ijzdlbd_ ~_ kp_g
fu dhfizgbyf \ kljzZl_]lbq_kdhf ieZgbjh\Zgbb b ihalheyxl kgba
ijhp_kk_ z~ZilZzpbb d baf_g_gbyf2 > @

>Ze__i_j_cnr_fd jzZkkfhlj_gbx ihgylby ©ieZgbjh\zZgb_2

Mg_guc JZkk_e :dhnn kgblZ_I e¢ihowvelhgypjhhNzewbdh ijh_d
Ibjh\Zgb_ [m” ms_]h gh b hij_~_e_gb_ gzZb[he__- wnn_dlb\gl
klb>_gby wlh]h [m"ms_]h?& > k @

:f_jbdZgkdbc mg_guc Blhjv :gkhnn hif_qZ_I| glh ©kljZl_]b
gbjh\Zgb_ gZijZ\e_gh gZ ijbgylb_ hilbfZevguo kljZl_]bqg_kdhbc
Ahklib _gby kljzZzl_1bg_kdbo p_e_c dhlhju_ fhlmlAdexqgZlv gh
\u_ Ih\Zju b gh\u_ |_ogheh]bb2 > @

< rbjhdhf kfuke_ kljzZl_]Jbg_kdh —i@gZhlpjhREgEajz[hldb
"helhkjhgqguo gZijZ\e_gbc b p_e_c hjl]ZgbazZpbb hij_~_e_g
p_gghkl_c b kljzZl_]lbg_kdbo Zevl_jgzZlb\ \u[hj kljZI_]lbb gZ |
\g_rg_c b \gmlj_gg_c kj_"~u Z 1Zd _ jZkij_~_e_gby j_kmjkh\
ihlj_[ghklb b \hafh ghkl_c wnn_dlb\ghklb j_ZebaZpbb kljzl
[hldb kbklI_f mijz\e_gby ~ey __ \g_"j_gby b dhgljhey? > Kk

< oh”_ bkke_"h\Zgby [ueh mklZgh\e_gh qlh kljZl_]bqg_kdh
I_kgh klyazZgh kh kljzl_]lbqg_kdbf ijhlghabjh\Zgb -f jbkmghd
ky \ ke_"mxsbo Zki_dlZo

— kljzZl_lbg_kdh_ ijhlghabjh\Zgb_ ij_"~r_klI\m_=-l kljZI_]bq.
gbjh\Zgbx ®©1Zd dzZd bf_ggh gZ hkgh\_ ijhlghah\ nhjfbjmxlk
ieZgu kh”_j°Zsb_i_j_qg_gv f_jhijbylbc g_h[oh”bfuo ey "hk
klZ\e_gguo p_e_c b az~zZq Z 1zZzd _ djbl_jbb bg~bdZlhju b it
Ib\ghklb bo j_ZebazZpbb? > Kk @

— ZgZeba lj_g~h\ b ijh]jghabjh\Zgb_ kh[ulbc i-ha\heyxI| hp
smx kbImzZpbx b hij_~_eblv ijbhjbl_lu ~ey kljzl_]lbg_kdh]h ie

— kljzl_]lbg_kdh_ ijhlghabjh\Zgb_ ©kha”Z_1 gZmqgmx b bg
hkgh\m ~ey ieZgbjh\Zgby b ijbgylby hilbfZevguo j_r_gbc? >



— \Vj_amevlZl_ kljzl_]bg_kdh]lh ieZzgbjh\Zgby mthqggyxlKk
ky ijbhjbl_Iu p_eb b \hafh'gu_ kh[ulby gZ hkgh\_ ijh]gt

K1jz!_]bkih_ K1jz1_]bkh_
ieghh\gb N ijhlghabjhbz
IhfhEZL hij_~ leghelhkjhqyu_ IhfhEZ] ijbkitZeb\ZIvky |d

gZijZ\gly b p_eb jZa\bl|by b&_gaglyf \ hdjm Zxs_c k|j_~_ b
dhfizgbb Z I1Zd _ imlb B kihkh[ujbgbfZlv jgty gZ hkgh)_
"hklbgly wibo p_e_c gZ|hkgh\_ kp_gZjb_\ jZa\blby
"gao b ihegmgo ijh]ghah

~~ N~

—

Kljzl_]bkdbciezg ~hdmf_jgl Kp_glZfijh]Jghpudhlhju|
dhlhjuc kh~_j bl gZ[h ihfh]Zx!l hghapbijbgbfZlv
kljzl_]bdlm p_e_cZghzZ™_ckl\bc \a\_rga@_ j_mly b
g_h[oh”bfuo "ey ¢lykhbki_0Z iegbhh\zZlv k\hb [m msb_
dhfizgbb k mqg_Ilhf ijh]Jghaguo "Zgguo A_ckl\by

Jzajz[hldz
k1jZI_]bb

<aZbfhk\yav kljZl_]bq_kdh]h ieZgbjh\Zgby b ijh]ghabjh\Z
BklhqgbkhklZ\e gh Z\lhjhf

Hkgh\gu_ hlebqgby f_""m kljZl_]bq_kdbf ieZzgbjh\Zgl
b kljzl_lbg_kdbf ijh]Jghabjh\zZgb_f

<j_f_gghc ]lhjbkalhgl_]lbg_kdh_ ieZgbjh\Zgb_ -dzd ijz
| [he__ ~he]hkjhggmx hjb_glZpbx b nhdmkbjm_lky gZ j
gZ i_jbh~ hl g_kdhevdbo e_I “h g_kdhevdbo ~_kylbe_lIbc
smx kbImZpbx b hij_~_ey_| jZa\blb_ djmighfZkrlZ[guo be
]bg_kdh_ ijhlghabjh\Zgb_ k ~jm]hc klhjhgu fh _I [ulv [h
b hjb_glbjh\Zgh gZ [he__ hi_jzZlb\gh_ ij_"kdZaZgb_ baf_
kdhevdbo e |

ljhp_kKljzl_1bq_kdh_ ieZgbjh\Zgb_ \dexqZ_I-ijhp_kk
s_c kbImzZpbb hij_"~_e_gb_ kljzZl_]lbc jZajzZ[hldm ~“he]lhk
b hp_gdm j_amevlzZlh\ KljzZl_]bq_kdh_ ijh]lJghabjh\Zgb_ |
sbo bklhggbdh\ "Zgguo ijh\_~_gby bkke_~h\Zgbc h jugh
bkihevah\Zgby ey jZajz[hldb [m"msbo kp_gZjb_\

Bkihevam_fu_ f_Ih”~u b bgKiljji_ghbg_kdh_ ieZgbjh\Zq
h[uggh \dexqZ_1 \ k_[y bkihevah\Zgb_ ZgZeblbqg-kdbo ft
lh\ 1Zdbo dZd 6:27 ZgZeba ZgZeba Ihjl_jZ ZgZeba dhgc
hp_gblv I_dmsmx kbIlmZpbx b hij_~_eblv kljzZI_]Jbqg_kdb_
|_Ibg_kdh_ ijh]lghabjh\Zgb_ \dexqZ_I| bkihevah\zZgb_ f_It
Jghabjh\zgby qlh[u ij_"kdZau\Zlv [m"msb_ kh[ulby b Ij_



Hlyazl_evghklv » Dxkd\bjZ\beh kljZl_lbg_kdh_ ieZgbjh\z
yley _|ky h[yazZl_evguf “ey hjl]ZgbazZpbc hkh[_ggh djmiguo «
lJhkm~ZjkI\_gguo kljmdImj Hj]J]ZgbaZpbb h[yaZgu jZajZ[Zlu\:
eylv kljzl_]lbg_kdb_ ieZgu \ khhI\_Ikl\bb k dhjihjZIb\ghc ihel
I _1bg_kdh_ ijh]lghabjh\zgb_ fh _I [ulv ijh\_~_gh ih "_eZgbx |
beb ih bgbpbzZIb\_ jmdh\h~kI\Z Hgh fh _I [ulv j_dhf_g~h\Zgt
ebaz [m"msbo |I_g”*_gpbc b jbkdh\ gh g_ y\ey_Iky h[yaZl_ev

LZdbf h[jZzahf kljZl_]Jbg_kdh_ieZgbjh\Zgb_ b ijh]lghabjh\z
dhfizgbyf hij_~_eblv k\hb p_eb b ijbhjbl_lu jZajZ[hlZlv ieZc
ijbgylv h[hkgh\Zggu_ j_r_gby b z~Zilbjh\ZIvky d baf_g_gbyf |
ihroh”"Z \Z gu "ey mki_rgh]lh jZa\blby hj]j]ZgbaZpbb b "he gu
gylv Ajm] *jm]Z \ ijhp_kk_ jZajZ[hldb b j_ZebaZpbb kljzZI_]bb
fbgbfbabjh\Zlv jbkdb b ih\urzZlv wnn_dIlb\ghklv [bag_kZ Z IZc
ieZzgbjh\Zgb_ nbgZgkh\uo j_kmjkh\ jhkl b jZa\blb_ dhfiZgbh

Kibkhd ebl_jZImju

:dhnn J E leZgbjh\Zgb_ [m"ms_]h dhjHhfFBRHbDZ i_j k Zg]
Kbjbg — k

:gkhnn B Gh\Zy dhjihjZIlb\gZKEgj&Zl 11Byj[m5] Ib

I_j

>m[h\kdhc B B ljh]jghabjh\Zgb_ b kljzZl_]bqg_-kdh_ ieZghbj
ghklv kh™ _j"Zgb_ jZaebqgqby B B >m[h\kdhc H < S_ibe
<hjhg_"kdh]h Jhkm~ZjklI\_ggh]lh Z]jZjgh]h -mgb\_jkbl_I
< — K +

@mjzZ\e_\ < : ljhlghabjh\Zgb_ b ieZgbjh\Zgb_ \ wdhghfb
jZ\e _\ Wihf_g— < — K +

Jbkdb gZ klhe Dhiff_jkZglt ghy[4+y85/ KWWSYV

ZZZ NRPPHUVDQW UX GRF

Bevbgh\zZz : : Kljzl_]lbg_kdh_ieZgbjh\Zgb_ b ijh]lghabjh
g_gb_ kmsghklb b jheb \ mkeh\byo g_klZ[bevghklb wg_j].
lhjz : ¢ Bevbgh\Zz < F Kheh\v_\Z K_\_j b jughd nl
wdhghfbq_kdh]h—ihjyrdZ < — K +

Bkfz]l]beh\z : : KljzZlI_]bg_kdh_iezZgbjh\Zgb_-b ijh]jghabjh
ijbgbfZl_evkdhc ~_yl_evghklb . BkfZ]lbeh\Zz = B N

Gh\Zy gZzmdz \ gh\hf fbj_ nbehkhnkdh_ khpbZevgh w

dmevimjheh]bg_kdh_ hkfuke_gb_ k[hjgbd klZl_c ; F_""n

mqgh ijZdlbgq_kdhc dhgn_j_gpbb I1_Iljhaz\h~kdl- ghy[jy

ljhaz\h~kd F_""mgZjh~guc p_glj gZmqgghlh iZjlg_jklI\Z ©C

Bl B\Zgh\kdzy B B K +

FZe_gdh\ X : KIjzl_]bq_kdbc f_g_~"f_gl mq_[gbd X

dhv- Fhkd\z ljhki_d+ k

FZe_gdh\ X : KljzZl_]lbg_kdh_ mijz\e
|

gb- \hkklzgh'
ghfbdb j_]bhgh\ b ij_7ijbylbc f Ah

h"heh]by \ha



ij_iylkl\by X : FZe_gdh\ lyluc f_""mgZjh~*guc w
kbfihabmf fZl_jbZeu f_""mgZjh”"guo gZmqgguo dh
9,,, F_'mgZjh”rghc gZmqgh ijzdl dhgn izZfytb ijhn_
gh\Z F_""mgZjh*ghc gZmqgghc dhgn_j_gpbb ih [mo]Z
nbgZgkh\hfm ZgZebam iZfylb ijhn_kkhjZ < <- Dh\Ze_
gZjh~"ghc dhgn_j_gpbb ihk\ys_gghc e _Ilbx kh ~gy
n_kkhjz K B LxeviZzgh\Z ;;9,, F_""mgZjh~ghc gZmq

Kzgdl I_I_j[mj] + Zij_ey lh~z J_~dhee_]b
gby K : ;_eha_jh\Kdgtj] @ 1_j[mj] Kdbnby -+4jbgl
K +

K\_~ _gby h[ Z\lhjZo

:ghobgZ ?e_gZ FbdZgeéh\gh]j gZmd "hp_gl dZn_"ju i
b iezgbjh\Zgby khpbZevgh wdhghfbg_kdbo ijhp_kkh\ K
Jhkm~Zjkl\_gguc mgb\_jkbl_I Jhkkby 1 Kzgdl I_I,
l_lkdzy gz[ ~ + H PDLO DQGUHL VVGG#PDLO |

F_d_jh\Z BjbgzZ :g"jtbyphkigZzgl KzZgdl I_I_j[mjlkdbc ]h
kKI\_gguc mgb\_jkbl_I Jhkkby ] KzZgdl I_I_j[mj] |
gz[ » + H PDLO DQGUHL VVGG#PDLO UX

$QRNKLQD (@BQ®LGDWH RI 6FLHQFHV LQ *HRJUDS
'"HSDUWPHQW RI 0ODQDJHPHQW DQG 30DQQLQJ RI 6RFLR
6WDWH 8QLYHUVLW\ 5XVVLD 6W 3HWHUVEXUJ
H PDLO DQGUHL VVGG#PDLO UX

OHNHURYD ,UDWWH$U V 3URJUDP 6WXGHQW
8QLYHUVLW\ 5XVVLD 6W 3HWHUVEXUJ 8QLY
H PDLO DQGUHL VVGG#PDLO UX



M>D

Z2dZ_\Z < < DzZjp_\z I <
Kb[bjkdbc mgb\_jkbl_1I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

J:-A<BLB? I?JKHG:E: D:D N:DLHJ
DHGDMJ?GLHKIHKH;GHKLB HJ=:GBA:PBB

< klZlv_ jZkkfzZljb\Z_lky ijh[e_fZ jZa\blby i_jkhgZez \ dhgl_dkl_ dhg
ghklb hj]ZgbazZpbc P ev—blhl{bkgh\Zgbx g_h[oh”bfhklb jZza\blby i_jkhyg
eZ "ey “hklb _gby b m~_j Zgby hjlzgbazZpb_c "_eZ_fhc dhgdmj_glghc
Zdp_gl gZ h[mq_gbb dZd \Z g_cr_c khklZ\eyxs_c jZa\blby i jktheZ
ijbgbgu k~_j b\Zxsb_ jZajz[hidm f_Ilh~Abd hp_gdb wnn_dlb\ghklb ~_yl_

\blbx i _jkhgZez \ Zki_dl_"\ebygby gZ dhgdmj_glhkihkh[ghklv hj]Zgba
Dexq_\u_ kehZX&\blb_ i_jkhgzZeZ dhgdmj_glhkihkh[ghklv hjl]ZgbaZphb
i_jkhgZeZ hgeZcg h[mg_gb_ wnn_dlb\ghklv jZa\blby i_jkhgZeZz

— N

%DNDHYD 9 9 .DUWVHYD 3 9
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

67$)) '(9(/230(17 $6 $ )$&725
2) $1 25*$1,=$7,21 6 &203(7,7,9(1(66

7KH DUWLFOH GHDOV ZLWK SHUVRQQHO GHYHORQPHQW. RQWKH FR
7KH SXUSRVH RI WKH VWXG\ LV WR VXEVWDQWLDWH WKH QHHG
LPSURYH WKH FRPSHWLWLYHQHVY RI WKH RUJDQL]DWLRQ (PSt
LPSRUWDQW FRPSRQHQW RI VWDII GHYHORSPHQW 7KH DXWKTF
GHYHORSPHQ RI PHWKRGV IRU HYDOXDWLQJ WKH HIITHFWLYHQ'
R

P
WKHLU LPSDF Q WKH FRPSHWLWLYHQHVV RI WKH RUJDQL]DWL
.H\ZRU GW Q

L

uv O GHYHORSPHQW FRPSHWLWLYHQHVV RI WKI
RQOLQH WUDL

w
w
RQQH
QLQJ HI{FLHQF\ RI SHUVRQQHO GHYHORSPHQW

Baf_gqb\hklv dZd q_jlZ kh\j_f_gghlh jugdZ ozZjzZdl_jbam
\hklv ihabpbc hj]j]ZzgbazZpbc kms_kl\mxsbo \ dhgdmj_glghc
kI\_gghklv nzdlhjh\ \ebyxsbo gZ dhgdmj_glhkihkh[ghklv |
jZaebqgb _ kljzZl_]lbc ih\_~ _gby hj]j]ZgbaZpbb gZ jugd_ <Z g_
xs_c wlbo kljzZl_]bc \ ihke_~g__ \j_fy klZeh jZa\blb_ i_jkhgZ
hljz>Z 1 aZ\_jrZxsbc wlZi i_j_kljhcdb fure_gby f_g_""_jh\ g
ijhbahreh hdhgqzl_evgh_ ijbagzZgb_ qlh ij_"~klZ\e-_gb_ h i_jkh
fblb\ghc ©jZ[hgq_c kbe_2 mklZj_eh b Ihevdh ijbgylb_ dhgp_i
kdhl]h dzZiblzez?2 hldju\Z_| \hafh ghklb mki_rghc Z~ZilZpbb h
m]jhazf \g_rg_c kj_"u < dhgl_dkl_ ~Zgghc dhgp-_ipbb ij_~kl
Zevghc ijh[e_fZ jZa\blby i_jkhgZezZ dhlhjZy fh™ -1 j_rZlvky j:
ANZfb kihkh[Zfb ihkj_~klI\hf jZaebgguo |I_oghehl]bc

P_evx bkke_~h\Zgby klZeh h[hkgh\Zgb_ g_h[oh”bfhklb jZa\bl
p_evx “hklb>_gby b m~_j Zgby hjl]ZgbaZpb_c "_eZ_fhc dhgdmj_

AZ~"Zgb bkke_~h\Zgby h[h[sblv *Zggu_ jy*"Z im[ebdZpbc
jZa\blby i_jkhgzZezZ \uy\blv ijbgpbiu ~_yl_evghklb ih jZa\blb



h[hkgh\Zlv g_h[oh”bfhklv jZajzZ[hldb f_Ih~"bd hp_gb\Zghb
A _yl_evghklb ih jza\blbx i_jkhgZeZ k lhqdb aj_gby ijhba
gZ dhgdmj_glhkihkh[ghklv hjlZgbaZpbb

GZmqggZy gh\bagZ bkke_"h\Zgby aZdexqZ_Ilky-\ mlhqgg
Ib_ i_jkhgzez?2 azZdexqZxs__ky \ Zdp_glbjh\Zgbb \ebyg
mijZ\e_gbx i_jkhgzZehf gZ dhgdmj_glhkihkh[ghklv hj]Zgkt
ijbgpbih\ e_"Zsbo \ hkgh\_ ~_yl_evghklb ih jZalblbx i_
e _gbb ijbgbg k”~_j'b\Zxsbo jZajzZ[hldm f_Ilh”"bd hp_gdb \e
klb ih jZa\blbx i_jkhgZeZ gZ dhgdmj_glhkihkh[ghklv hj].

< bkke_"h\Zgbb ijbf_gyebkv I_hj_Ibqg_kdb_ f_Ih~u Z[k
Ibazpby ZgZeba b kbgl_a bg"mdpby b ~_~"mdpby

lhgylb_ ©jZa\blb_ i_jkhgzez?2 \klj_qZxs__ky \h fgh]bc

ijZ\beh \dexqZ_I| i_j_gbke_gb_ ke_~mxsbo ~_ckl\bc f_
AN yl_evghklb hjl]zgbazZpbb gZijZ\e_gguo gZ jZa\blb_ q
pbZeZ b beb j_ZebaZpbx __ p_e_c \ujzZ[hldZ kljZI_]bb

ieZgbjh\Zgb_ ihlj_[ghklb \ i_jkhgZe_ mijzZ\e_gb_ dZjv._
gZevguf jhklhf hjlZgbaZpby ijhp_kkzZ z~ZilZpbb h[mq_
hjlzZzgbazZpbhgghc dmevimju b *j

Hkfuke_gb_ k\yab f_""m jZa\blb_f i_jkhgZeZ b-ih\ur_g
kihkh[ghklb hj]ZgbaZpbb ihalhebeh ~Zlv mlhqg_ggh_ ihg
gZeZ wlh dhfie_dk f_jhijbylbc jZajz[Zlu\Z_fuo b j_Zebam
ih kharZgbx mkeh\bc "ey ijhn_kkbhgZevgh]lh b e-bgghklg
\Zgby ehyevghklb b \hle_qgq_gghklb khljm~gbdh\ dzZd djbl_
bg\_klbjh\Zgby \ q_eh\_qg_kdbc dZiblZe k p_evx #hklb™_
lZgbazZpb_c "_eZ_fhc dhgdmj_glghc ihabpbb

Hlkx*Z \ul_dzZ_| p_ev jZa\blby i_jkhgZeZ ihemqg_gb_
gby dhgdmj_glhkihkh[ghklb hjlZgbazZpbb hl bg\_klbjh\Z
j_kmjku

ljh[e_fZ ih\ur_gby dhgdmj_glhkihkh[ghklb aZ kq_I| jZa
yley |ky “hklzZlhggh ZdlmzZevghc \h \k_f fbj_ h g_f k\b"
gbkeh gZmqgguo im[ebdZpbc gZ wim |I_fm < 1Z[e -ij_"klZz
ebaz kh~_j Zgby jy*Z IZdbo bkke_"h\Zgbc > + @

LZ[ebpZz
GZijzZ\e_gby b j_ameviZlu bkke_~h\Zgbc \ h[eZklb jZa\b
b _]h \ebygby gZ dhgdmj_glhkihkh[ghklv hj]ZgbaZ

Bkke *M\Zyljzgz  Gzijz\e_gb_ bkke_~h\zgby J_ameviZI bk

WnrZg] Bgrhg_alij_~_e_gb_ \ebygbyhidZedzgh qlh h[{mg_gb_ h
Km]lbZjlb gby jZ[hq_c kj_"u-|d&yvZjdhagZgbl_evgh_\ebygt
lh jhklZ gz fhib\bjh\hdgghkivh\mx fhib\Zpbx b ijh
b ijhba\h”bl_evghklyv khdjim®ghklv jZ[hlw|i_jkhgZ
gbdh\ eZ hjl]ZgbazZpbb
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pbnbdb

c dZ ~h]lh khljm~rgbdzZ \
“Am khljm~g

Dhgl_dklmZevguc ih*oh” \ h[s_f kfuke_ aZdex
\_jkZevghklb ex[hc "_yl_evghklb \g_ dhgl_dklZ
h[klhyl_evkI\ WIhl “_ ih*"oh” d jZa\blbx i_jkhgZeZ hjl]ZgbaZz
1Z_1 mg_Il hkh[_gghkl_c b ihlj_[ghkl_
dhgl_dklhf mkeh\bc _]Jh Ijm~Z b \aZbfhk\yavx f_
aZpb_c b \g_rg_c kj_"~hc > @



Ozjzdl_jgh qlh [hevrbgkl\h bkke_~h\ZI_e_c \gayv"_ey>
jZa\blby i_jkhgZeZ b dhgdmj_glhkihkh[ghklb hjl]ZgbaZph
fZzgb_ bf_ggh gZ h[mqg_gbb i_jkhgzZeZz

JZkkfZljb\Zy ijbgpbi bkihevah\Zgby jZaebggue f_Ih~h
gby ijb jZza\blbb i_jkhgzZezZ > @ ke_"m_I hif_lblv \Z gu«
"he gh hkms_kl\eylvky \ ijb_fe_ fhf “ey hjl]ZgbaZpbb b
[jm~gbdZ nhjfzl_

Ilhkdhevdm i_j_qbke_gb_ b hibkZgb_ \k_]h fgh]hh[jZa
h[mq_gby g_ \oh”beh \ gbkeh azZz~Zq bkke_~h\Zgby hIf_I
\ kh\j_f_gguo ih"oh”Zo d h[mg_gbx bkihevah\Zgb_ pbnj!
VLPSQH jg_I| dhgl_glZ I_ogheh]bc hgeZcg j_kmjkh\ fh[l
gbc qzl [hlih\ f_kk_g~ _jh\ ]_cfbnbdZpbb b *j i_jkhg!
h[mqg_gby jZARAKMi_VNLOOV

JZkkfhljbf I1Zdhc ©pbnjh\hc? f_Ih®” h[mqg_gby dZzZd bkihe
]bc hgeZcg j_kmjkh\ gZ bgl_jg_I| iehszZ*dZo Hg kgblzZ_lky
ih\ur_gby d\ZebnbdZpbb > @ H~*gZdh ijb wihf b]Jghjbjm_
jZ hgeZcg ieZlnhjfu dzZ ~Zy ba dhlhjuo h[ezZz~Z_I1-*hklhbg
dzfb Hkgh\guf djbl_jb_f ijb wihf "he gZ klZlv wnn_dlIb\
dhlhjzy fh™_1 baf_jylvky “hklb _gb_f ihklZ\e_gghc-p_eb b
bkl_dzZ_1 ba ]JeZz\ghc p_eb _keb ihevah\Zlvky—ithgylb_f ©
ki_g_gb_ dhgdmj_glhkihkh[ghklb hjl]ZgbaZpbb \ "helhkjl

Ihfbfh kh[kI\_ggh mkem] hgeZcg h[mqg_gby k_]h*rgy ij_"
fu "ey kharZgby h[jZah\Zl_evguo dmjkh\ kZfhc hj]J]ZgbaZz
mqgZxs_c dhffmgbdZpbb hgeZcg \klj_gb e_dpbb k_fbg:

<lzZJe Z]lj_lbjh\ZgZ IbibggZy bgnhjfZpby h g-dhlhjuo
l_jg_l ieZlnhjf

LZ[ebpZz
OZjzdl_jbklbdb ihimeyjguo hgeZcg ieZlnhjf "ey h[mqg_gt
GZbf | <b~" -
gh\Zgbiezinhjfl NmgdpbhgZe k_j\bkZ Klhbfhklv
6NLOO &XS Fhibédmghgb_ \ nhjfzZl_ fbdjhKlImqglukbym[ \ f_kyp
ijbeh”_gb_"ebl_evghklv mjhdh\ ke "hfbgihevah\Zl_e_c
~h luk jm[ “h
ihevah\zl_e_c
Li_gbdlFh[bevghH[mq_gb_ \ nhjfZl_1j_-gk GKiV ifihi[guc i
Ki_ck|ijbeh” _gngjhh[mq_gb_ bk ngb doBAy hdhpézkiv hi
h[eZzggZygZ\udh\ b dhfi_I_gpbc i |jkhgmdEzZ + k
\_jkby aZ h~ghlh khljm~rgbdz
L6SULQJ FhibéeghnhjfZ ~ey dhjihjzIb\ghllh hg luk jm[ \
ijbeh=_ eZcg h[mg_gby \hafh ghkh¢ d?d Z\ihevah\zZl_
gb_ bglljhfZlbg_kdb ih~h[jZIv dmj&k _tey'h luk jm[

g_lI kZcl|khljm~gbdZ 1Zd b kha”Zlv ]dmjkhjZz_dkhljm~»
hl{eZggZylhjbc h[mg_gby kZfhklhylgedigh ij_
\_jkby "hklzZ\e_gb_ ZgZeblbdb ih h[mg_gbx
ijh\_~_gb_ hp_ghqguo-k| kkbc dhj
ihjZIb\guc ihjiZe h[eZggh_ojZgb
ebs_ "ey o0jZg_gby fZl_jbZeh\




HdhggzZgb_ I1Z[e

5ﬁ2§bie£ﬁ}”J NmgdpbhgZe k_j\bkZ Klhbfhklv

ORRGOH -Bgl_jKhanrzZgb_ kh[kI\_gghc ieR&ZVdph[guc-i_|b
g_| kZcl|"ey hgeZcg h[mqg_gby i_|jkhgheZ KkKdheeZjh\ \
fhibevgh| fhklhyl_evgh beb k ihthgyk”"Zk¥b ihevah\z
ijbeh”_gbkl_glZ k_j\bkZ ;eh]lb gZljZaebqguo

yaudZo “ey h[f_gZ hiuthf <hafh"
ghklv hlke_"b\Zlv ijh]j-_kk khljm~
gbdh\

(GVWHLQ ODKF KhanZgb_ bgl_jn_ckzZ A\ dRkhjZ]hfguc i_jbh~"

:LQGRZV guo p\_I1Zo \hafh ghklv [KhabdZigblyw g_ mdzZazgZz
/ILQX[- fhdmjkh\ I_klh\ Ij_gbglh\l \_[bgZ
[bevgh_ |jh\ bkihevah\Zgb_ dheel_dpbb ~h
ijbeh>_ | klb _gbc Z\lhfZlbabjh\Zgguc k[hj
gb_ H[elZdlmevliZlh\ h[mg_gby b|bo hp_g
6DD6 bgld4d /;3 kbk+_kZfhklhyl_ejvgh_

g_| kZcl| kha”rZgb_ jZ[hlgbdhf-ieZlgzZz b |jz

_dlhjbb jZza\blby Z\lIhfZlbaZpby
Z~"ZilZpbb gh\h]h khljm~gbdZ \ dhf
iZgbb ]_cfbnbdZpby h[mg_gby

8QLFUDIW ODFKhanrzZgb_ kh[kI\_gguo h[HMibzZxbblo jm[ ]h~"

:LQGRZV dmjkh\ \hafh 'ghklv j-~ZdMjh\Zhevah\Z|l_e_c¢
/ILQX[- fhgby \kljh_gguo dmjkh\ \hafh ghkliuk jm[
[bevgh_ | mijZ\e_gby hi*_evgufb ]JjmihzZfb ihevah\ZI_
ijbeh=_ ihevah\Zl_e_c \hafh ghkév &ke_"blv
gb_ Hlegah mki_\Z_fhklvx khljm~gbdh\ ]_c
6DD6 bglfbjnbdZpby h[mg_gby
g_I| kzcl
OLFURVPRIFV Ijh\_~_gb_ hgeZcg \klj_qg?lklvdptkdezZlgzZy \_j
7THDPV:LQGRZV h[mgZxsbo k_fbgzZjh\ kby iezZlgu_ \]jkbb
ILQX[- fh aZ[ehdbjh\Zgu|ba az
[bevgh_ kZgdpbc
ijbeh=_
gb_ bgll]j
g_I| kzcl

LZdbf h[jzahf hq_\b”rgZ keh ghklv ijbylby j_r_gby h \u[hj_ h
nhjfu ey h[mq_gby i_jkhgZezZ gZ hkgh\_ ih*h[guo "Zgguo ;
]ZgbaZpby ZgZebabjmy \hafh 'ghklb "hkimiguo hgeZcg i
\hkihevah\Zlvky “hihegbl_evghc bgnhjfZpb_c¢ jzZaf_szZ_ fhec
k_j\bkZo ©hlah\bdZo? dhgkmevibjh\Zlvky m wdki_jlh\ beb [i
|l _e_c¢c < ex[hf kemqgzZ_ "ey ijh\_"~_gby dzZq_kI\_ggh]h h[mqg_c
kmjkh\ g_h[oh”bfh ih~oh”blv IsZl_evgh

G_mfZeyy agZqgbfhklb hklZevguo h[t_"bgy_fuo ihgylb_f €
khgzez?a f_jhijbylbc \b~h\ ~_yl_evghklb khklZ\eyxsbo j_Z
]ZgbazZpb_c 1Zdbo dzZd mijz\e_gb_ dZjv_jhc b ijhn_kkbh¢
hjlZzgbazpby ijhp_kkz z~ZilZpbb nhjfbjh\Zgb_ hj]ZgbazZpbhg
ijhgbo hiIf_Ibf qlh [he__ Jem[hdh_ bamqg_gb_ bo \ebygby gZ
kh[ghklv hjlZzgbazpbb Ij_[m_I| hi*_evguo bkke_"~h\Zl_evkdbo



F_""m |I_f ijbagZgb_ \Z ghklb jZa\blby i_jkhgZeZ k p_
dhgdmj_glhkihkh[ghklb hj]ZgbazZpbb g_ kgbfzZz_1 Ahijhk h
ghklb \k_o j_Zebam_fuo \ wlhc k\yab f_jhijbylbc

GZijbf_j kms_kI\m_I fgh _klI\h kihkh[h\ qglh[u hp_gblv
h[mqg_gby i_jkhgZeZ hj]J]ZgbazZpbb h~gZdh ihdZ g_-I dhgdj._
Ilh~bd ihalheyxsbo ijhba\_klb jzkq_I| wnn_dIb\ghklb h[mqg_
ba hgeZcg ieZlnhjf bf_ggh k lhgqdb aj_gby ~hklb™- gby p_
dmj_glhkihkh[ghklb hj]ZgbaZpbb Lh "_ kZfh_ fh-gh kdZz
ijbylbyo ih jZa\blbx i_jkhgZez ?s_ [he__ keh 'ghc y\ey_
wnn_dlb\ghklb dhfie_dkzZ f_jhijbylbc j_Zebam_fuo hj]Zghb
glh 1ZdZy kblmZpby h[tykgy_Ilky g_kdhevdbfb ijbgbgZfb ¢
ihgylbcguc ZiizZzjzl "ey gZmqghc dZl_]hjbb ©jZa\blb_ i_jk
|_evguo b Jem[hdbo bkke_"h\Zgbc ih kbklI_fghfm ihoh”m d
hjl]ZzgbazZpbb ij_"klZ\ey_I|ky keh'ghc aZ~ZqZ \uge_g_ghb)
ih jZa\blbx i_jkhgZeZ ~ey hp_gb\Zgby k lhgqdb aj-gby ijh
I1Z gZ dhgdmj_glhkihkh[ghklv hjl]ZgbaZpbb G_h[oh”*bfhk
jZ[hlu hg_\b”rgZ gh hgZ lj_[m_I nbgZgkbjh\Zgby- bklhqgg
Iml klzZlv aZzbgl_j_kh\Zggu_ hjl]ZgbaZpbb

Ijh\_~ _ggh_ bkke_"~h\Zgb_ iha\hey_| k~_eZlv ke_"mxs

— kh\j_f_ggu_ hj]ZgbaZpbb ~_ckl\my \ mkeh\bye baf_gc
"u hl[jZzszZxlky d dhgp_ipbb g_eh\_q_kdh]h dZiblZeZ bg
juc hidju\Z_I gh\u_ \hafh ghklb ey ih~"_j"Zgby dhgdmj_

— \\ujZ[Zlu\Z_fuo hjlJ]ZgbazZpbyfb kljZl_]lbyo \Z'g_cr_c
klZzeh jZa\blb_ i_jkhgzZez dhlhjh_ ij_"ihezZ]zZ_I| jZajZ[hldn
]bo \brh\ ~_yl_evghklb khklZ\eyxsbo f_jhijbylbc b | i

— \V[hevrbgkl\_ bkke_~h\Zgbc hij_~_eyxsbo \aZbfhk\y
khgzZzezZ b dhgdmj_glhkihkh[ghklb hj]ZgbazZpbb *_ezZ_lk
i_jkhgzez

— Jez\gu_ |I_g”_gpbb \ kh\j_f_gguo ih*oh”Zo d h[mq_gbh:
ihevah\Zgb_f pbnjh\uo \hafh'ghkl_c k "hfbgbjh\Zgb_f hgeZ
ihjh>~Z 1 ijh[e_fm \u[hjZ hgeZcg ieZlInhjf zZ~_d\Zlguo p_e

— bamqg_gb_ \ebygby gZ dhgdmj_glhkihkh[ghklv hj]Zgl
guo \brh\ ~_yl _evghklb f_jhijbylbc k\yaZgguo k-jZa\blb
[m_I| agzZzgbl_evguo bkke_"~h\Zl_evkdbo mkbebc

— hlkmlkI\mxI| jZ[hlZxsb_ f_lh*bdb hij_~_e_gby wnn_d
gby gZ dhgdmj_glhkihkh[ghklv hj]l]ZgbaZpbb dzZd hl*_e\v
jZa\blbx i_jkhgzZezZ 1Zd b bo dhfie_dkZz

LZdbf h[jZzahf ~ey ih~*_j Zgby dhgdmj_glhkihkh[ghklb
hfoh~bfh g_ij_julgh bg\_klbjh\ZIv \ jZa\blb_ i_jkhgZeZ h
ihemqgzZ_fuc wnn_dl glh “he"gh ihl\e_qv aZ kh[hc hkhag
nbgZgkbjh\Zgby gZmqgguo bkke_"h\Zgbc ihalheyxsbo |
f_Ih~"bdb hp_gdb HjJZgbazZpbb dhlhju_ bg\_klbjmxI \
eZ h[_ki_gb\zxl k_[_ g_ lhevdh "he]lhkjhggmx klIZ[bev
ghklv eb”_jklI\Z



Kibkhd ebl_jZImju

6XJLDUWL ( 7KH ,QIOXHQFH RI 7UDLQLQJ :RUN
'"HYHORSPHQW RQ :RUN ORWLYDWLRQ 7KDW +DV DQ ,PSEC
DW 37 6XU\DPDV (OVLQGR 3ULRBIMMALWRYID YL RHYMO - BRID
21 $SUWLILFLDO ,QWHOOLJIH®RBOH 5HY BBMUFK

KWWS LMDLU LG LQGH[ SKS LMDLU DUWLFOH YLHZ
,VPDHO 1 % 2WKPDQ % - *DUGLL®RJI>DQQG @ 7K
'"HYHORSPHQW RQ 2UJDQL]DW®WWRHQI)® \M LIREMDLOY HR X W
(QJILQHHULQJ %XVLQHVYV DOG 0ODOBIHPHQW
1ZRULH * 2 2QZXND ( 0 ,QAXHQFH RI 7UDLQLQJ DQC
RQ 2UJDQL]DWLRQDO 3URGXFWLYLW\ RI ODQXIDFWX
Rl %XVLQHVY ODQDJHRQ@YW WBEDWHRIQAMO -RXUQDO R
ODQDJHPHQW 6FLHQFH-5HR\H D UF & +

;uedh\ < = Ih\ur_gb_ dhgdmj_glhkihkh[ghklb gZ hkgh\_
guo f_Ih~h\ jZza\blby i_jkhgZezZ k[hjgbd gZmqgguo klZl_c <
gZmggh ijZzdlbg_kdhc dhgn_j gpbb ©NbgZgkh\u_ Zki_dlu
ij_h[jzah\Zgbc wdhghfbdgb& — 85/ KWWS RMV LUJXSV
LQGH[] SKS HFRQRP\ DUWLFOH YLHZ NZ1Z h[jZs_dg
Kugq_\ : 7UDLQLQJ DQG[GHYHHORBAAD\WIb_ i_jkhgZe?Z
Dzd wlh jz[hlz_I" 5% 58 >We dIgbggWWEMjK@E UX
RSLQLRQ WUDLQLQJ DQG GHYHORSPHQW ~ZIZ h[jZs
<b”u h[mqg_gby i_jkhgZez h[ah]j kh\j_f_g-guo b ijh\_
[h~h\ >bj_dlhj ih i_jkhgZem ijZzdlbg_kdbc "mjgZe
gbx q_eh\_q_kdbfb j_kmjkzZfb >We —d8j%/ggluW/ W X\Vnjk @
Z2ZZ KU GLUHFWRU UX DUWLFOH YLG\ REXFKHQ!
h[jZs_gby

@mjgZe DKD >We_dljhgg8&6/j_KWW®V MRXUQDO NVN
DUWLFOHYVY SODWIRUP\ REXFKHQL\D VRWUXGQLNRY
3DSDFRVWD F 8QORFNLQJ WKH 7UXH 3RWHQWLDO
ljhgguc j_kmj&ia@ KWWSV 22Z KUJRQH FRP FRPPX
PDULD SDSDFRVWD XQORFNLQIQUKH AW X H ZR WWhyQ W L

K\_~_gby h[ Z\lhjZo

DZjp_\Z lhebgZ <bdfihjhkbjZgl Kb[bjkdbc mgb\_jkbl _I i

lj [bl_evkdhc dhhi_jZpbb Kb[MID Jhkkby | G
ij D Fzjdkz H PDLO 3ROLQD #PDLO UX
zdz \Z < jZ <eZ b¥hjjmdizg gzZmd ijhn_kkhj ijhn_kkh
n_Ajuf_g ~f glz Kb[bjkdbc mgb\_jkbi_I| i-hij [bl_ev
iZpbb Kb[MID Jhkkby ] Gh\hkb[bjkd ij D
H PDLO PDQDJHP#VLEXSN QVN VX



.DUWVHYD 3®RDDMWHWU9YV 3URJUDP 6WXGHQW 6|
&RQVXPHU &RRSHUDWLRQ 5XVVLD 1RY|
H PDLO 3ROLQD #PDLO UX

%DNDHYD 9RFMIRY RI (FRQRPLFV 3URIHVVRU 3UR|
Rl ODQDJHPHQW G6LEHULDQ 8QLYHUVLW\ RI &RQVXF
1RYRVLELUVN . ODUJ[ $YH H PDLO PDQDJHP#VLI



M>D

> fb~r_gdh > ZdZ_\Z < <
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

HKH;?GGHKLB J:A<BLBY JHKKBCKDH=H JUGD:
XJB>BQ?KDBO MKEM=

< klzZlv_ jzZzkkfzljb\Zxlky baf_g_gby b I_g”~_gpbb jZa\blby Zj
kdhlh jugdZ xjb”bg_kdbo mkem] P _&jZldikéhdbuzgbn]gha jZa\b
jhkkbckdh]h jugdZ xjb”"bgq_kdbo mkem] gZ dZq_kl\_gghf mjh\g_ Bkihe
q_kdb_ f Th~u bkke_~h\Zgby b nZdlheh]bq_kdbc ZgZeba- < bkke_~h\Z
iZdl_jbah\Zgu gzijZ\e_gby ljZgknhjfZpbb jugdZ xjb~rbq_kdbo mkem] ih
jZaebgguo nzZdlhjh\ ~Zg ijhlgha jZa\blby ijhy\b\rboky T_g~_gpbc gZ [

Dexq_\u_ keR}JE"bq_kdb_mkem]b ljZgknhjfZpby jugdZ xjb”Abq_kdbo 1
N _gpbb jzZza\blby

'"HPLGHQNR ' $ %DNDHYD 9 9
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

)($785(6 2) 7+( '(9(/230(17 2) 7+( 5866,%1
I(*$/ 6(59,8&(6 0$5.(7

7KH DUWLFOH H[ PLQHYV WKH FKDQJHVY DQG GHYHORSPHQW WU
VHUYLFHY PDUNHW 7KH SXUSRWHIURI IWHYHRDWWGR IL WDHVERYUMO R !
5XVVLDQ OHJDO VHUYLFHVY PDUNHW DW D TXDOLWDWLYH OHYHC(
DQDO\WLVY DUH XVHG 7KH VWXG\ VXPPDUL]JHV DQG FKDUDFWHUL
WKH OHJDO VHUYLFHVY PDUNHW XQGHU WKH LQAXHQFH RI YDULE
GHYHORSPHQW RI HPHUJLQJ WUHQGV IRU WKH FRPLQJ \HDU

.H\ZRU®WHWJDO VHUYLFHV WUDQVIRUPDWLRQ RI WKH OHJDO VHI

Dzd hif_qzx!| ki_pbZebklu > @ k_]lh*gy jhkkbckdbc jughd x
em]i_j_"b\Z | kZfmx fZkrlZ[gmx |jZgknhjfZpbx aZ ihke_"~gb_ |

Baf_g_gby ihke_"h\Z\rb_ azZ kh[ulbyfb gZqZeZz lh~rz d
hljzke_c wdhghfbdb b kms_kI\_ggh azZljhgmeb kn_jm xjb”~bq_kd
J_qv b”r_I h fzkkh\hf moh”_ ba Jhkkbb bghkljZgguo dhgkZelbc¢
aZf_s_gbb bo gh\ufb jhkkbckdbfb hj]j]ZgbazZpbyfb jZkrbj_gbl
N _yl_evghklb djmiguo jhkkbckdbo dhgkmeviZglh\: hldZa_ hl
kdh]l]h b dhgkzZelbg]lh\hlh jugdZ \ Jhkkbb bghkljZggufb j_clbg
kiI\Zzfb Iljhbahreh g_ lhevdh jZzkij_~_e_gb_ kbe gZ jugd_ gh
gh\u_ Ij_g”u \ jZa\blbb mkem] xjb”"bg_kdh]h dhgkZelbg]z <
eh\byo kZgdpbc b dhgljkZgdpbc ihl_jyeb ZdimZevghklv g_dt
Aim]lb_ gzZh[hjhl klZeb [he__ \hklj_[h\Zggufb > @

P_evx klzZlvb y\ey_Ilky ijh]ljghabjh\Zgb_ |I_g”~_gpbc jZa\blby
jugdZ xjbrbg_kdbo mkem]

AzZ~Zgb bkke_~h\Zgby \uy\blv b Z]j_1bjh\ZIv Ij_g”u Ij
jhkkbckdh]lh jugdzZz xjb"bg_kdbo mkem] h[mkeh\e_ggu_



b wdhghfbgq_kdbfb nzdlhjzfb hdzZaz\rbfb gZ g_]lh \ebyg
lh~rz ~Zlv ijh]lgha jZza\blby \uyle_gguo |I_g~_gpbc
GZmqggZy gh\bagZ bkke_"h\Zgby aZdexqZ_Ilkyh\knhjfme
ZgZebaZ \uy\e_gguo |lj_g~h\ jZa\blby jugdZ xjb”~bqg_kdbo
ghf ijhlgha_ kmlv dhlhjhlh \ IThf qlh dzZzd fbgbfmf \ I_qg_
ky \ukhdzZy Imj[me_glghklv bkke_~m_fh]h jugdz
< bkke_"h\Zgbb ijbf_gyebkv I_hj_Ibg_kdb_ f_lh~u ZJ[k
IbaZpby ZgZeba b kbgl_a bg"mdpby b ~_"mdpby b nZ
Hkgh\gufb |I_g~_gpbyfb jZa\blby b ljZgknhjfZpbb xjb~*
hdZau\zZ_fuo gZ jhkkbckdhf jugd_ klZeb ke_"mxsb_ \u
ghklv deb_glZfb mkem] Zmlkhjkbg]Z b xjb”"bqg_kdh]h njb
\uo ZdimZevguo mkem] bkihevah\Zgb_ pbnjh\uo I_ogheh
kj_~b xjb~"bg_kdbo nbjf gbkeZ k~_ehd 0 $ kebygbc b il
klhbfhklb xjb"bg_kdbo mkem]
HozZjzdl_jbam_f keh b\rb_ky Ij_g”u ihke_"h\Zl_evgh
<ukhdzZy \hklj_[h\Zgghklv m deb_glh\ mkem]-Zmlkhjk
kdhlh njbeBgkZhljy gZ Ih qglh \ =jZz°~Zgkdhf dh”?-dk_ Jh
N _jZpbb g_I hij_~_e_gby “hlh\hjZ ZmlkhjkbglZ Ih _klv
ij_"mkfzZljb\ZxsZy ijZ\h\h_ j_]Imebjh\Zgb_ hI*_evguo "h]
bl 1Zdh]h ihgylby dzZd “h]lh\hj Zmlkhjkbg]Z > @ fghlb
xjbrbqgq_kdb_ mkem]b aZdexqZy k"_edb k deb_qglzfb gz
dhgdj_Ilguf d_ckzf wlb deb_glu ijb\e_dzZxl| ki_pbZebklh\ :
iZgbc ~ey \uiheg_gby hij_~_e_gghc jZ[hlu ih f_j_ g_hJot
hg_j_~v wlb xjb*bg_kdb_ nbjfu fhlml gZgbfZlv ey bkihe
kmevlZglh\ jZ[hlZxsbo gZ njbeZgk_ ih jZah\uf “h]h\hjZ
h[ugghc klZeZ ijZzdlbdZ hdZau\Zlv mkem]b b ij_"klZ\eyl\
"bklZgpbhggh Xjb”"bg_kdbc Zmlkhjkbg] klZe Zdlb\gh jZ
izg~_fbb b d Jh m k mqg_Ihf gh\uo h[klhyl_evkI\ ~hk
=jZgbpu deb_glh\ b xjbklZ jZkrbjbebkv Z ~“bklZgpbhgg
ihfh]zxl L_i_jv xjbklu gZoh”~ylky g_ lhevdh \ Jhkkbb ¢
jf_gbb Lmjpbb b \ ?\jhi_ Hgb ih ij_"g_fm jZ[hlZx]| gZ ]
ghd mki_rgh \g_"jyykv b \ aZjm[_"gu_ ijh_dlu deb_glh\
Hk\h_gb_ gh\uo ZdIimZeWbhloljmgemm jugd_ xjb~bq_k
dhgkZelbg]Zz k\yazg k \hklj_[h\Zgghklvx mkem] hdZazgl
\Zgguf [ehdbjh\db "bklZgpbhgghlh [Zgdh\kdh]h h[kem b
n_" _jZevghfm aZzdhgm ©H ijhlb\h”_ckl\bb e_]ZebaZpbhb
ihemg_gguo ij_klimiguf iml_f b nbgZgkbjh\Zgbx I_jjhjb:
ij_~klz\e_gb_ deb_glh\ ih gZeh]lh\uf kihjzf b wdhghfbq_
wlbfb ijh[e_fzZfb dhlhju_ ijbh[j_1ZxI "h\hevgh jZkijhkljZ:
l_j xjb~bg_kdb_ dhfiZzgbb klZeb klZedb\ZIvky _s_ \
kgb _gbb dhebq_kI\Z gh\uo azZz”~Zq xjbklzf g_ ijboh”~blky
Dzd ihdZzau\zZ_1 hiul xjb"bqg_kdhc hj]j]ZgbazZpbb-HHH ©X
[e_fu k dhlhjufb h[jZsZxlky deb_glu qZkllZ kkZdlky f
lh\ bo "bag_"_yl_evghklb Ilhemqg_ggZy dhfiZgb_c bgnh
bf_xszZy hlghr_gb_ d _]lh "_em Zddmfmebjm_Ilky b khoj



hjlZzgbazZpby hdZazZzgby gh\uo mkem] [Zabjm_Ilky -gZ dhfie_dk
juc azdexqzZ_Ilky \ Ihf qlh jZzagufb ki_pbZebklzZfb jZkkfZljb\Z
gu_ Zki_dlu \ h[fs_f dhgl_dkl_ ~_eZ deb_glZz

Bkihevah\Zgb_ pbnjh\uo IGbghehjblke_gb_ xjbklh\ hk\Zb
\Z_| bgnhjfZpbhggu_ I_ogheh]bb dhlhju_ iha\heyx!| [ukljh *
gmx jZ[hlm gZijbf_j khklzZ\eylv eZzdhgbqgu_ bkdh\u_ azZy\e_g
Ibih\u_ dhgljZzdlu b bkihevah\Zlv dZq_klI\_ggu_ +Z[ehgu "ey
gby Djhf_ Ihlh fgh]b_ xjb*bq_kdb_ dhfiZgbb klZeb bkiheva
fu "ey ihklZgh\db az~Zq b hij_~_e_gby hI\_IkI\_gghklb aZ bc
gbkem IzZdbo ijh]jzff hlghkblky gZijbf_j ©;bljbdk 2 iha\h
kljh nhjfmebjh\zZlv az~Zqgqb gZagzZqzZlv hI\_IlklI\_ggh]h xjbklZz
dZ ~hc ba gbo b dhgljhebjh\Zlv wim ~_yl_evghklv

GZ jbkmgd_ ij_~klZ\e_gZ bgnhjfZpby h jZaebqguo \b"Zo xj
em] hdzZau\Z_fuo k bkihevah\zZgb_f pbnjh\uo |I_ogheh]bc >
dhlhjhc ke_~m_1 qlh qZs_ \k_]h wilb I_ogheh]bb bkihevamx|
iZ[hl_ Z f_g__ \hklj_[h\Zgu hgb ijb jZajzZ[hld_ aZdhghijh_dl|

[DoroeopHas pa6oTa ) 79%
[loBepeHHOCTH ) 61%
Paspa6otka u cornacosatue JIHA 43%
Ynpaenexue 3agaiyamu ) 36%
MpeTeH3nOHHO-UCKOBan paboTa ) 36%
Basa 3HaHuit [ ) 36%
TpynoBble OTHOWEHUA ) 25%
MeponpuATUA NO FOCKOHTPONIO ) 18%
WHTennekTyanbHasa cCo6CTBEHHOCTb ) 18%
KomnnaeHc ) 18%
VnpasneHune UMYLLIECTBOM, IMLEH3UM | ) 11%
3akoHonpoekTHas pa6oTa D) 7%

M~ _evguc \_k bkihevah\Zgby pbnjh\uo |I_ogheh]bc
ijb hdZazZgbb jZaebgguo \b”h\ xjbr"bg_kdbo mkem]

Jhkl gbkeZ k~_ehd 0 $ kebygbc b ih]Jehs_gbc \ Thf
"b xjb"bg_kdboBabjg_gby \ khijh\h°*_gbb k~_ehd 0 $ k\ya
k moh~hf ba Jhkkbb bghkljZgguo dhfiZzgbc b kZgdpbhggufb



HI xjbr"bg_kdbo dhgkmeviZglh\ I_i_jv Ij_[mxlky g-h\u_ dh
klb ih~AThlh\db “hdmf_glh\ b kh]eZkh\Zgby k”_ehd k ijzZ\t

Djhf_ Ih]h m\_ebgbeky kijhk deb_glh\ gzZ khijh\h ~_
eZ k"_ehd 0 $ \dexqgqZxs_]lh i_j_]h\hju b dhfie_dkgmx
'LOOLIJHQFH ' hlel’@gg¥e h[jhkh\_klgjbkiwlhf Ij_[mxIky \uy\
e_gb_ xjbr"bqg_kdbo b gZeh]h\uo jbkdh\ ZgZeba Ak_o \b"
dZ jughqggh]h ihl_gpbZeZzZ [bag_kZ ZgZeba h[t_dlb\ghk
k\_~_gbc b ijh\_~_gb_ ~jm]bo f_jhijbylbc Iljhp_~mjz ~jz
Ih\ ij_~ihez]Z_1 \ukhdbc mjh\_gv ijhlghabjh\Zgby ~Z" _ f.
kdh\ WIh °_ dZkZ_Ilky hp_gdb gZehlh\uo jbkdh\ ijb kljmc
kebygby b ih]lJehs_ gby > @

]h~ m ~hklb] Zih]_y jhkl gqbkeZ kebygbc b-ih]Jehs_
fb anfob Aim] Ajm]zZ Kj_"b JeZz\kJuofejbgbgd mkbe_gbx
fZzg”™ jzZkij_"~_e_gb_ zZdlb\h\ b h[oh” wdhghfbg_kdbo kzZg
i_j_"blvdjbabk b hklZlvky gZ jugd_ WIZ |_g”_qgbBwmkhojZ

Jhk!l klhbfhklb xjb*bqg_kdklhbikkhw]xjbrbg_kdbo mkem
| _jjblhjbb Jhkkbb ijhrhe Z_1 jZzklb WIh h[mkeh\e_gh dz
nzdlhjzfb 1Zd b kbimZpb_c gZ xjb”bqg_kdhf jugd_ Ijm~Z
[he__ \ukhdh_ dZqg_kI\h mkem] KijzZ\_~eb\h qglh dZq_kl\
hiezqb\zZlvky “hklhcgh

Jughd xjb*bg_kdbo mkem] \ Jhkkbb kgblZ_Ilky djZcg._
\j_fy kijz\_~eb\h mI\_j"~_gb_ qlh xjbklzZf klhbl -aZ"mfu)
ghjzjzo g_ azZ[u\Zlv kh\_jr_gkl\h\ZIv dZg_klI\h jZ[hlu
ehyevghklb deb_glh\ > @

JZkkfzZljb\Zy wlb ljZgknhjfZzpbb fh gh kijh]lJghabjh\ZIv
xjbrbq_kdbo mkem] \ Jhkkbb dzd fbgbfmf gZ ke -"mxsbc
\ZIv \hafh gu_ |I_g”~_gpbb _]h jZa\blby

ljh~he  _gb_ panh\hc |Jngthprbb \ kn_j_ xjbkijm’
fg_ggh qlh ihy\ylky gh\u_ hgeZcg ieZlnhjfu we_dljhg
Afm]lb_ gh\Zpbb mijhsZxsb_ ij_"hklZ\e_gb_ b ihemqg_gb
em] > k + @

JZa\blb_ kijhkZ b ij_"~eh _gby ki_pbZebabjh\Zgguo
em] |Zdbo dzZd gZijbf_j dhfieZz_gk b db[_j[_ahiZkgh
bkdzlv wdki_jlh\ \ hij_~_e_gguo h[eZklyo ~ey j_r_gby
xjb~rbqg_kdbo ijh[e_

< k\_I_ mkbe_gby aZdhgh”Zl_evkI\Z h aZsbl-_ ~"Zggu
Iml kl1ZlIv \hklj_[h\Zggufb xjb”"bg_kdb_ mkem]b k\yaZgg
j_lezf_glhf ih aZzsbl_ ~"Zgguo b “jm]bfb ZgZeh]bqggufb g
[Zfb |h _klv h"b”r"Z_Ilky nhdmkbjh\Zgb_ deb_glhY gZ ijh|
Zevghklb "Zgguo

Fhiml klZlv [he__ ihimeyjgufb Zevl_jgZlb\gu_ f_IF
kihjmy f_~bZpby b Zj[bljz> G_I khfg_gbc qlh deb_glu [i

_ [uklju_ wnn_dlb\gu_ b wdhghfbqgu_ kihkh[u j_r_ghb

K m\_ebqg_gb_f ljZgk]jZgbgguo k®”_ehd b bg\_klbp
“ZIvky jhkl kijhkzZ gZ f_""mgZjh~gu_ xjb"bg_kdb_ mkem]



bkdzZlv xjbklh\ ki_pbZebabjmxsboky gZ f_""mgzZjh~ghf ijz\_
e_gbb ijz\h\hc ih*"_j db azZ jm[_"hf

HAgZdh ke_~"m_1I| ihfgblv qglh ijh]lgha jugdZ \hh[s_ b jugdZz
mkem] \ qZklghklb \k_]*Z bf__I \_jhylghklguc oZjzdl_j b j_-:
fh _I hlebqgZlvky hl mdZazZgguo I_g”_gpbc Khklhygb_ b jZa\l
N ey _lky wdhghfbg_kdhc kbimZpb_c iheblbqg_kdbfb j_r_gbyfb
Ilhjzfb dhlhju_ fhlml ihlebylv gZ kijhk gZ xjb”bqg_kdb_ mker

LZzdbf h[jZzahf jhkkbckdbc jughd xjb*bg_kdbe mkem] i_,
ke_"gb_ "\Z 1h~"Z Jem[hdb_ ljZgknhjfZpbb h[mkeh\e_ggu_ il
wdhghfbq_kdbf nzZdlhjzfb |_ogheh]lbq_kdbfb bggh\Zpbyfb
azdhgh~Zl_evklI\_ b k”\b]zZfb \ deb_glkdbo ij_~ihqgl_gbyo k [
ghklvx \'I_g_gb_ [eb Zcr_]h 1h~"Z khojZgbl Imj[me_glguc o0Zj

Xjb~rbqg_kdb_ nbjfu kihkh[gu_ [ukljh Z~Zilbjh\ZIlvky d ba
kfh]lml ihabpbhgbjh\zZlv k_[y dZd ij_"hklZ\eyxsb - kh\j_f_ggu
n_dlb\gu_ mkem]b

Kibkhd ebl_jZImiju

=jz " "Zgkdbc dh~_dk Jhkkbckdhc N_"*_jZphbhb
hi < NA j_~ hl >We_dHh®®/uc j_kmjk@
ZZZ FRQVXOWDQW UX GRFXPHQW FROQVBGRFB/$:B

F HE Il F IF D ~ZIZ h[jZs_gby

;melzZdh\z 2?2 < ;mel]Zdh\ < = Djmidbg | J Pbnjt
Xxjbr"bg_kdbo mkem] <_klgbd Fhkdh\kdh]h mgb\_jkbl
kbb- — <

Emqrbc ih?"ZjhginhjfZpby j_amevlZlu bkke-_"h\Zgby k
klb xjmkem] aZz + lh~u >We _4dl by guweW WKWk @
SUDYR UX VWRU\ NZ1Z h[jZs_gby

ljhlJgha hkgh\guo Ij_g”~h\ dhgkZelbg]z \ th m >We_d
kmjk@85/ KWWSYV SUDYR UX RSLQLRQ

Xj Wdki_jl >We_dljhgguc85knW@& SV [Q MWERXFHHC
S DL ~ZIZ h[jZs_gby

Xjbrbqg_kdbc [bag_k \ Jhkkbb \ ihbkdZo [ZeZgkZ >We
kmjk@5/ KWWSV ZZZ UEF UX LQGXVWULHV"XWPBV

jZs_gby
K\_~_gby h[ Z\lhjZo
> fbr _gdh >Zjvy :e_dkKzZpoWhYpad Kb[bjkdbc mgb\_jkbl_I ih
i _[bl_evkdhc dhhi_jZpbb Kb[MID ] Gh\hkb[bjkd ij D

H PDLO GDVKD #OLVW UX



1ZdZ \Z < _jZ <ezZ bfhjwdhpd gzZmd ijhn_kkhj ijhn_kkhj
f g ~f_glz Kb[bjkdbc mgb\_jkbl I ihlj_[bl_evkdhc dhhi_|j
Jhkkby ] Gh\hkb[bjkd ij D FZzjdkz H PDLO PDQ

'"HPLGHQNR 'DDVIW$IU V 3URJUDP 6WXGHQW 6LEHULI
&RRSHUDWLRQ 1RYRVLELUVN .DUO ODU[ $YH

%DNDHYD 9RFMDRYU RI (FRQRPLFV 3URIHVVRU 3UR!
RI ODQDJHPHQW 6LEHULDQ 8QLYHUVLW\ RI &RQVXF
1RYRVLELUVN . ODU[ $YH H PDLO PDQDJHP#VL]



M>D

>ufh\' ? < Jm[Zg G X Mklbgh\Z X <
f jh\kdbc 1Thkm~ZjkI\_gguc mgb\_jkbl |

KH<J?F?GGU? F?LH>U MIJ:<E?GBY IJH?DL:FB
$*,/( 6&580 D?CK F?LH> /($1

< klZlv_ hibku\Zxlky kh\j_f_ggu_ f_Ih”u mijZ\e_gby ijh_dlzZfb 12zd
6&580 &DVH OHWKRG b /HDQ JZkkfzljb\zZxlky hkgh\gu dhgp_ipb
dz ~hlh ihfoh”Z \lhju jZKkkfZIjb\Zxl wnn_dlb\ghklv dZ ~h]h f_Ih"Z b
ijbf_gbfhklv \ jZaebgguo dhgl_dklZo b h[km ~Zx| jhev dZ ~h]h f_Ih~Z
mki_rguo p_e_c ijh_diZ < aZdexq_gb_ Z\lhju h[tykgyx|*e¥d dZ ~uc f_|I
jZaebgguo Ibih\ ijh_dIh\ b ij _"eZ]ZxI| bkihevah\Zlv dhf[bgZpbx wlbo f
kilb* _gby gZbemqrbo j_amevIZlh\ KIZlvy [m~_| ihe_agZ klm~_glzZf ki_pl
e _gbx ijh_dlzfb b 1_f dlh bgl_j_km_lky kh\j_f_ggufb f_Ih~Zfb mijz\e g

Dexq_\u_ keBVZOH 6&580 d_ck f_IhA /HDQ f_lh~u mijz\e_gby

"\PRY ( 9 5XEDQ 1 < B8VWLQRYD < 9
.HPHURYR 6WDWH 8QLYHUVLW\

02'(51 352-(&7 0$1$*(0(17 0(7+2'6
$*,/( 6&580 &$6( 0(7+2' /($1

7KH DUWLFOH GHVFULEHY PRGHUQ SURMHFW PDQDJHPHQW PHWK
DQG /HDQ ,W GLVFXVVHV WKH PDLQ FRQFHSWYV DQG DGYDQWDJF
WKH HITHFWLYHQHVV RI HDFK RH\W KROQ LIRS\O RB B W W\WD'S ®QIGF G EY
RI HDFK PHWKRG LQ DFKLHYLQJ SURMHFW JRDOV ,Q FRQFOXVLF
LV VXLWDEOH IRU GLIIHUHQW W\SHV RI SURMHFWY DQG VXJJHV
DFKLHYH WKH EHVW UHVXOWYV 7KH DUWLFOH ZLOO EH XVHIXO |
DQG WKRVH ZKR DUH LQWHUHVWHG LQ PRGHUQ SURMHFW PDQDJ

H\ZRUGYLOH 6&580 &DVH PHWKRG /HDQ PDQDJHPHQW PHWK

K_]lh~gy \k_ [hevr_ dhfiZzgbc i_j_oh”yl hl IjZ"bpbhgguo f_I
e_gby ijh_dlZfb d kh\j_f_gguf f_lh*heh]byf 1Zdbf dZd $JLOH
OHWKRGRORJ\ b /HDQ WIb kljzI_]bb ij_"~ezZ]lzZx} gh\u_ ih”o
gbx hjl]ZgbazZpbb b \uiheg_gbx ijh_dlh\ dhlhju- *Zxl [he__
amevliZliu > @

ljh_dlgu_ dhfzZg”u fhlml [he__ wnn_dlb\gh b }b[dh j_Z]bj

_g_gby bkihevamy $JLOH f_Ih*heh]lbb mijZ\e_gby ijh_dlZf
_Iky hi IjZ"bpbhgguo f_Ih~h\ mijz\e_gby ijh_dlzfb I_f qlh ¢
gZ "_kldb _1b[db_ ieZgu b ]jZznbdb <f_klIh th]h hg zZ"Z
f gyxsbfky Ih|J [ghklyf aZzdZaqgbdh)\ ihklhyggh \azZbfh”_ckl\

< jzZfdZo $JLOH f_lh~heh]lbb ijh_dlu ~_eylky g2 [he__ f_ed
\Z_fu_ ©Kijbglzfb2 dhlhju_ h[uggh \uihegyxlky \'I_gq_gb_ h~"
g_"_ev Dhfzg"Z ijh_dIlzZ jz[hlZ_| gz~ dZ ~uf kijbglhf b j_rz
oh~bfh k~"_eZlv b dZdh\u p_eb



Hkgh\gu_ ijbgpbiu $JLOH
Bgdj_f_glzZevgud¢jhhidliu jZza[b\Zxlky gZ [he__-f_edb_
eyxsb_ 1Zdb_ dzZd kijbglu dhlhju_ ij_"~klZ\eyx|l kh[hc jZ
Wlb ~h[z\db kf_rb\zZxlky \ dhg_qguc ijhA*mdl
=jmiih\Zy jzZ[hlZ b kzZfhhjllagbdlguby dhfZzg”u jZ[hlZ
x| \f_kl_ ~ey "hklb _gby h[sbo p_e_c Eb”~_j dhfZg”u g_
[hIm Z ihfh]Z_I dZ"~hfm ge_gm dhfZg”u [ulv hj]Zgbah\Z
H[_ki_g_gb_ j_Imeyjghs #Jhl@Hb\k_]*Z g_h[oh”bfu h
h[jZzlgZy k\yav k azdZagbdhf WIh kihkh[kI\m_1I ithajZqgl
lj_[ghkl_c b dhjj_dIbjh\d_ ieZzgh\ b azZz”~Zq
G_ij_julgh_ kh\_jr_gkl\®XZdgd ~hc bl_jZpbb dhfZg”Z ijh
ZgZebabjm_| qlh ihemgbehkv Z glh g_I qlh[u memqrblv
Bkihevah\Zgb_ $JLOH f_Ih~h\ "ey mijZ\e_gby ijh_dlZf
ij_bfms_kI\ Hgb ihalheyx!| [he__ Jb[dh j_Z]bjh\ZIv gZ f
[h\Zgby aZzdZagbdZ b baf_g_gby \ I_ogheh]bqg_kdhf ijhp
\hle_q_gghklv aZbgl_j_kh\Zgguo klhjhg memqgrz_1 bkih
b \j_f_gb b hl[e_]qzZ_I \azZbfh”~_ckl\b_ k aZzdZaqbdZfb $.
NZf jZa\b\ZIvky [eZ]lh~Zjy g_ij_julghc h[jZlghc k\yab b kh'
HAgZdh $JLOH ih~oh”bl g_ ~ey \k_o Ibih\ ijh_dih\ G_d
Iml bf_Iv " _kldb_ kjhdb [x”" _lgu_ h]jZgbqg_gby b-eb \ukh
kdZzam_fhklb qglh fh™_|I aZljm~gblv bkihevah\Zgb_ $JL(
lj_[m_1I Zdlb\gh]l]h mqgzZklby b \azbfh~_ckl\by k aZdZaqgb
kbimzZpbyo fh _I [ulv aZljm~gbl_evgh
6&580 f_Ih” dhlhjuc bagZgqZevgh jZajz[Zlu\Zeky "ey ij
ki_g_gby fh _I ijbf_gylvky b \ “jm]bo hljZkeyo Hg hkgt
$JLOH b hjb_glbjh\Zg gZ [ukljmx bl_jZlb\gmx jZ-ajzZ[hldi
\_jr_gkl\h\Zgb_ ijhp_kkh\ b wnn_dlb\gmx dhfZg~rgmx jZ[
6&580 \dexqZ_I1 \ k_[y g_kdhevdh dexq_\uo dhfihg_glFf
DhfzZg~Zijh_dl_ 6&580 mqgzZkl\mx| jZajzZ[hlgbdb I_Kkl
Ajm]b_ ki_pbZebklu g_h[oh”bfu_ "“ey jZajZ[hldb-ijh*md!
gu [ulv g_aZ\bkbfufb b h[ezZz”ZIlv agZgbyfb b gZ\udZfb ¢
"hklb®_gby p_e_c ijh_dlIZz
<eZ"_e_p ijhtpdiinzgby d ijh*mdIm hij_~_eyxlky f_c¢
ijh~mdlzZz dhlhjuc jZzkklzZ\ey_I| ijbhjbl_lu b j_rZ_I- glh ~h
g_gh \ dzZ""mx bl_jZpbx jZajZ[hldb Hg mqgblu\Z_F bgl_j_|
kbfbabjm_I| p_gghklv ijhA*mdlz
FZkl_j 6&580_]h az~Zqgb \oh”bl ihA"_j'dZ dhfZg”~u \ |
ijhp_kkzZ 6&580 b h[_ki_q_gb_ _lh wnn_dlb\ghklb-LZdhc f
fZzg”_j_rZlvijh[e_fu b ij_h~he_\Zlv ij_iylkl\by ijb”~_j b\ZIvl
6&580 b kihkh[kI\h\ZIv ihklhygghfm kh\_jr_gkI\h\Zgbx jZ[h
Kdhjhklv Kkijegfl_Ih*heh]bb 6&580 ijh_dlu ~_eylky g
pbb gZaulZ_fu_ kijbglzfb DZ ~uc kijbgl h[fuggh-aZghfzZ_
luj_o g_"_ev < gZqgZe_ kijbglZ hij_"_eyxlky p_eb dhfzq
N _ckl\by dhlhju_ hgZ ~“he gZ \uihegblv < dhgp-_ kijbgl
Kljbjm_1 j_amevlZlu k\h_c jZ[hlu



;wdeh] ijh mdlZ b [wdelKitkkjbdglazz~Zq b Ij_{h\Zgbc g_
h[oh”"bfuo “ey kha”Zgby ijh"mdlZz gZaulZ_lky [wdeh]hf ij
kijbgkZz wlh kibkhd az~Zq \u[jZgguo "“ey \uiheg_gby \ dhgdj_
I_ <ez”_e_p ijh*mdlZ b dhfzg”rZ \u[bjZxI| wibjZABYb bkoh")

< ijhp_kk_6&580 bkihevam_Ilky dzd bl_jzZlb\gZy-1Zd b bgdj_
[hldZz < dzZ ~hf kijbgl_ kha~Z_Ilky jZ[hgqZy \_jkby ijh~mdlZ b dt
dhjhldbfb pbdezfb DhfZg”"Z j_lmeyjgh kh[bjZ_Ilky ~ey h[km”/
ijhlj_kkzZ b iezgh\ gZ [m"ms__ Ilhke_ dzZ ~h]lh kifbglZ dhfzZg”
ljhki_dlb\m qglh[u hp_gblv k\hx jZ[hIm b gZclb h[eZklb ~ey r

F_Ih” bamqg_gby dhgdj_lguo kblmZpbc 1Zd _ bal\_klguc d
kh\& wlh ih*oh” d mijzZ\e_gbx ijh_dlZfb hkgh\Zgguc gZ IsZI
q_gbb b ZgZeba_j_Zevguo kbimZpbc bf_\rbo f_klh \ ijhrehf
\ Thf qlh[u bamqgblv b ijhZgZebabjh\zZlv Ih k gq_f klZedb\zZ
]jmiiz \ "jm]bo ijh_dlZo b bale_qv ihe_agu_ mjhdb dhlhju_
gblv \ I _dmsbo ijh_dlZo ljhke_"blv ijbgbggh ke-"kI\_ggu_ k
ebabjh\Zlv hrb[db b mkh\_jr_gkl\h\Zlv ijhp_kku fh gh k ihfhsv
hkgh\Zggh]h gZ bamqg_gbb dhgdj_lguo kblmZpbc

Bamqg_gb_ b ZgZeba ijhreuo ijh_dlh\ yl\ey_Ilky-\Z ghc qZkl
]bb bamg_gby dhgdj_lguo kbimZpbc Ijh_dlgu_ dhfZg~u ZgZe
gu_ b g_mki_rgu_ ijh_dlu qglhJu \uykgblv ijbgbgu mki_o0Z be
l1Zzd _ ozZjzdl_jbklbdb b nzZdlhju dhlhju_ ijb\_eb-d [eZ]hijbyl
[ez]hijbylguf j_amevlzlzf Lzdb_ ijbf_ju fhlml [ulv kh[jZgu c
dhfizgbb 1Zd b \ *jm]bo hjl]ZgbaZpbyo b kihkh[gu “ZIv rbjh
e_aguo fZl_jbZeh)\

ljhZzgZebabjh\zZ\ ijhreu_ kemqzZb ijh_dlgZy ]jmiiz ~"_eZ_
dZ ~h]lh Bale_q_gguwlmjitheebh agu_ kh\_lu f_Ih~bdb ijbgpbi
kljzl_]bb dhlhju_ fh gh bkihevah\Zlv \ I_dmsbo ijh_dlZo G.
dhfzg~rZ bkihevah\ZeZ 1Zdb_ f_Ih”heh]bb dZd $JLOH beb 6.
ohjhrbo j_amevlZlh\ \ ij_ru”“msbo ijh_dlZo hgzZ fh _I| bkihe
I_dms_f ijh_dl_

LZdhc ih”oh” d mijzZz\e_gbx ijh_dlzfb bf__1 jy® ij_bfms_Kkl
\uo g_h[oh”bfh bamqgZlv b ZgZebabjh\ZIv ijhreu_ ijh_dlu ¢l
g_m~Zq b ih\ukblv \_jhylghklv mki_oZ \ gh\uo ijh_dlZo <h \
gu_ dhfzZzg”u fhlml bkihevah\Zlv p_ggu_ agZgby b i_j_"~h\hc
r_gby ijhba\h”bl_evghklb b dZq_kI\Z k\h_c jZ[hlu [IjZdlbdZz
dhfzg~rzZf \ \u[hj_ dhgdj_Ilguo ih*oh”h\ b kljZIl_]bc

L fg_f_g__ kms_klI\m_I jy® hljZzgbg_gbc m f_Ih”~Z hkg
mq_gbb dhgdj_lguo ijbf_jh\ mjhdb b hiul dhlhju_ [ueb
g_ \k_]"*Z ijbf_gbfu g_ihkj_~kI\_ggh d I_dmsbthijh_dlzf D

dl bf__I k\hb hkh[_gghklb b mkeh\by |j_[mxsb_ Z~ZilZpbl

Ahklh\_jguc ZgZeba lj_[m_I| fgh _kI\Z I_fZlbg_kdbo bkke_-’
kiI\h ZgZebaz fh_| [ulv ih” m]jhahc _keb bgnhjfZpby h ij_
_dlZo h]jZzgbg_gZz

F_Ih~ /HDWIh f_Ih® mijZ\e_gby ijh_dlIZfb hkgh\Zgguc gZ ntk
[_i_"eb\h]h ijhba\h~kI\Z b kbkl_f_ mijzZ\e_gby dZq_kI\hf 7R\



6\VWHP 736 F_Ihr /HDQ ijbagZg wnn_dIlb\guf-f_Ih~hf
IZzfb \ jy®_ hljZzke_c ijhfure_gghklb > @

Hkgh\gufb p_eyfb y\leyxlky fZdkbfbaZpby p_gghklb e
“_gb_ azljzl b hilbfbazZpby ijh_dlguo b ijhba\h”kI\_ggu
klvx wih]h ih~oh”Z y\ey_Ilky ihklhyggZy jZ[hlZ ih \uy\e_
g_gm'ghc jZ[hlu azZ”"Zq i_j_f_s_gbc b h'b~rZgb<c k p_e
n_dlb\ghklb b dZq_kI\Z jZ[hlu

Hkgh\gu_ we_f_glu [_j_"eb\h]lh ijhba\h~kl\Z

KharzZgb_ ijbPuebvyx "Zgghc f_Ih”"heh]lbb y\ey-lky khe
ghklb ey ihlj_[bl_ey <k_ hi_jzpbb ~_ckl\by b j-r_gby *
ky k mg_Ilhf ihlj_[ghkl_c b p_e_c aZdZaqgbdz

Ba[_"Zgb_ iMWH_jk~u [_j_"eb\h]h ijhba\h”*kI\Z gZijz\e
kgb _gb_ ihl_jv \h \k_o Zki_dlZo ijh_dIZ 1h”~ ihl_jyfb ihgb
gZy bgnhjfZpby hrb[db \j_fy h'b”"Zgby g_gm'gu_ ih_a’
g_ "h[Z\eyx!| p_gghklb ijh_dIm MkljZg_gb_ ihl_jv ih\urZzZ._
ghklv b kgb Z_1 azZljZlu

F_Ih~ g_ij_julghlh kh\_jr_gkilithpZiglbly\ b jZ[htu dhfZg
"u hkgh\Zgguc gZ ijbgpbi_ 3'&% 30DQ 'R &KHFN $FW
kbkl_fzZlbg_kdh]h ZgZebazZ ieZgbjh\Zgby j_ZebaZpbb
gbyfb \ ijh_dl_ WIh ijb\h”*bl d memqgr_gbx j_amevlZlh\
n_dlb\ghklb

<h\e_q_gb_ ge_gh\ BhfEY®Ud_j_"eb\h]h ijhba\h2kI\Z ijb.
xI glh dhfZzg”u y\eyxlky emqrbfb wdki_jlZfb \ k\h-c h[eZk
n_dlb\gu \ hilbfbazZpbb ijhp_kkh\ DhfZg”u Zdlb\gh mqZKkl|
ijh[e_f b jzZajzZ[hld_ b~_c ih memqr_gbx LZdbf hfjZahf i
\Zpby I\hjg_kdbc ihl_gpbzZe b gm\kl\h hI\_IklI\_gghklb m

<bamZebaZpbyyZghlay f_Ih~"heh]by ih~*_j b\Z_1| b"_
ebazZpbb ijhp_kkh\ b jZ[hlu Bkihevah\Zgb_ IZdbo bgklj
b "bz]jzffu .DQEDQ ihfh]Z_I dhfzg”~zf \b~_Iv \_kv ijhp_
"b\ZIv ijh]j_kk b memqrzZlv \azZbfh~_ckl\b_

@bag_gguc pbde ijhj_deb\h_ mijzZ\e_gb_ ijh_dlZfb
ihez]z_I| [uklju_ bl_jZpbb b dhjhldb_ pbdeu jZajZ[hldb
djZlblv kjhdb b kdhgp_gljbjh\Zlv mkbeby dhfZg~u gZ
keh guo aZ”~ZqZo

DZ ~uc ba wlbo f_Ih~h\ bf__1 k\hb ij_bfms_kI\Z b fh™_
ah\Zg \ jZaebqguo dhgl_dklZo 6&580 b $JLOH ih”oh”yl
sboky ijh_dlh\ 1Zdbo dZd jZajz[hldZ ijh]jZAfghRE dlh\ki_qg_
F_Ih~u hkgh\Zggu_ gZ dhgdj_lguo ijbf_jZo 1zZdb_ dzd
ijh[ b hrb[hd ihe_agu \' |_o kemgZyo dh]*"Z g_h[oh~Dbf
ijhrehlh hiulz ;_j_"eb\u_ f_Ih~u ih*oh”yl ~ey exfuo ijh_
dm hgb ihfh]Zxl hilbfbabjh\ZIv ijhp_kku b khdjZlblv dhe

G_ kms_kI\m_I| mgb\_jkZevgh]h ihfoh”"Z ~ey \k_oe ijh_dlh
yo hilbfZevguf y\ley_|ky khq_lZgb_ jZaebqguo f_lh&h\ GZi
gby b hilbfbazZpbb ijhp_kkh\ fh gh bkihevah\Zlv [_j_"eb\u
Z "ey jZkrbj_gby mijZ\e _gby$djlhOHIBfBE&580



LZzdbf h[jZzahf bggh\Zpbhggu_ f_Ih”u mijZ\e_gby ijh_dlZfl
$JLOH 6&580 &DVH OHWKRG b /HDQ ij_"eZzZ]Zxl gh\u_ ih”?
gbx hjlZzgbazZpbb b \uiheg_gbx ijh_dlh\ Dz ~Zy f_Ilh~heh]b
mgbdZevgu_ hkh[_gghklb ij_bfms_kI\Z b f_klIZ ijbf_g_gby
hl Ibiz ijh_dlZ gZbemqgrbo j_amevliZIh\ fh gh “hklbqv dhf[bq
lhru =ezdxghufjzZlv ijz\bevguc f_Ih” b ijhy\blv ]b[-dhklv qglh[u
ki_gblv mki_rgh_ azZ\_jr_gb_ ijh_dlZz

Kibkhd ebl_jZImiju

Dhg F $JLOH Hp_gdZ b iezgbjh\Zgb_ijh_dlhA F Dhg i_

gh\Z Fhkd\z evibgzZ 1Z[eb¥_j Kk EZgv we_dljhg
gh [b[ebhl_qgzZy kBdA/ fREWWSVY H ODQERRN FRP ERRN
h[jZs_gby — J_"bf "hkimizZz "ey Z\lhjba ihevah\ZIl_e

Ezil_\z ? ? F_lh*heh]by ijh_dlbjh\Zgby $JLOH 6&58¢C
f_lh”u ? ? EZil_\Z : G Blhrbg Bggh\Zpbhggh_ jZa
fbdb ;m~"ms__ Jhkkbb fZl_jbZeu b "hdeZ”u -9 <k_jhkkbc
gZevghc gZmqgh ijzdlbg_kdhc dhgn_j_gpbb Dgylbgbgh
]lh~~Z Lhf — Dgylbgbgh Gb _]Jhjhrkdbc Jhkm”Zjkl\_ggu
"_g_jgh wdhghfbqg_kdbc bgkKolml *
Dhfzjh\ : : /HDQ ijh_dlbjh\Zgb_ /HDQ I_ogheh]bb /
. Dhfzjh\ : < Ebl\bgh\ <_klgbd BgklbImlZ ijh[e_f _
guo fhghihebc L_ogbdZ ' e _ag#o<"hjh} K +

K\_~ gby h[ Z\lhjZo

>ufh\ ?2]lhj <ezZ" "bfHghnbkdgjzgl D_f_jh\kdbc ]hkm~
klI\_gguc mgb\_jkbl_I Jhkkby ] D_f_jh\h me
H PDLO G\PRY HJRU Z]#PDLO UX

Jm[Zg GZIZevy XpZggZl _og gZmd “~hp_gl ~“hp_gl dZn_*j
e_gby dZq_klI\hf D_f_jh\kdbc JThkm~ZjkI\_fgegguc mgb\_jkbl_I D
Jhkkby ] D_f_jh\h me DjZkgZy H PDLO QDWDOL #P

Mklbgh\Z Xeby <eZ""b&2g\higdg gZmd ~hp_gl ~hp_gl dz
mijZ\e_gby dZq_klI\hf D_f_jh\kdbc Jhkm~ZjklI\_gguc mgb\_j

Jhkkby ] D_f_jh\h me DjZkgzZy H PDLO \XO #\D G

"\PRY (JRBWXGHQW .HPHURYR 6WDWH 8QLYHUVLW\
.UubvQD\D 6WU H PDLO G\PRY HJRU Z]#PDLO UX

5XEDQ 1DWOHMABIKkGDWH RI 7THFK 6FLHQFHV $VVRFL
'"HSDUWPHQW RI 4XDOLW\ ODQDJHPHQW .HPHURYR 6WD\
.HPHURYR .UDVQD\D 6WU H PDLO QDWDOL #PDLO

SVWLQRYD &DQGODGDWH RI 7THFK 6FLHQFHV $VVRFL
'HSDUWPHQW RI 4XDOLW\ ODQDJHPHQW .HPHURYR 6WD)
.HPHURYR .UDVQD\D 6WU H PDLO \XO #\DQGH]



M>D

AZ~hjh gzZy F | GZjug[z_\z: K
Bggh\Zpbhgguc ?\jZabckdbc mgb\_jkbl_|I

GH<U? L?0GHEH=BB < MIJ:<E?GBB I?JKHG:EHF
F?L:EEMJ=BQ?KDH=H 1J?>1JBYLBY J?KIM;EBDB
D:A:OKL:G

< klzZlv_ jzkkfhlj_gu ijh[e_fu f IZeemj]bq kdhlh ij_7ijbylby \ h[e
i_jkhgZehf K ihfhsvx wfibjbg_kdh]h f |hA"Z bkke ~h\zZgby ijhZgZe
gZ ijh[e_fZ hlkmlkl\by \ukhdhd\Zebnbpbjh\Zgguo ki_pbzZebklh\ g

ij_~ijbylbb GZmqgZy p_ ev—ka<@]_Z"[Hn\lzg\bjo \g_~jblv gh\u_ | _ogheh]
mijZ\e_gby i_jkhgZehf k p_evx h[_ki_q_gby f_IZeemj]lbqg- kdh]h ij.
ebnbpbjh\Zggufb ki_pbZebklZfb aZng_J_kh\Zggufb \ jZa\blbb b
l_e_c f_IZeemjlbqg_kdh]h ijhba\h”kI\Z J_kim[ebdb DZaZoklZg
Dexq_\u_ kemigZ\e _gb_ i_jkhgzehf Vukhdhd\Zebnbpbjh\Zggu
f_IZeemjlbg_kdh_ ij_”"ijbylb_ gh\u_ I_ogheh]bb wnn_dlb\guc dh

"mo fhlb\Zpby

=DGRUR]KQD\D O 3 1DU\QED\HYD $ 6
,QQRYDWLYH (XUDVLDQ 8QLYHUVLW\

1(: 7(&+12/2*,(6 ,1 3(56211(/ 0$1$*(0(17
$7 0(7$//85*%,&%/ (17(535,6(6
2) 7+( 5(38%/,& 2) .$=%$.+67%$1

7KH DUWLFOH H[DPLQHV PHWDOOXUJLFDO HQWHUSULVHV
WKH KHOS RI HPSLULFDO PHWKRG RI UHVHDUFK WKH DXW
HQWHUSULVHY LQ WKH DEVHQFH DQG ODFN RI KLIJKO\ TXDO
VWXG\ LV WR GHYHORS DQG LPSOHPHQW QHZ WHFKQRORJLHV
WKH PHWDOOXUJLFDO HQWHUSULVH ZLWK KLJKO\ TXDOL¢HC
LQFUHDVLQJ WKH LQGLFDWRUV RI PHWDOOXUJLFDO SURGXF

.H\ZRUGWHWUVRQQHO PDQDJHPHQW KLJKO\ TXDOL{HG VSHF
WHFKQRORJLHV HIIHFWLYH WHDP WHDP VSLULW PRWLYDW

K lh~"Z \ DZaZokdhc KKJ gZqZehkv jZa\blb_ bg”mkljb.
iy 1h~rZ ba MdjZbgu Jhkkbb ;_ehjmkkbb [ueh w\Zdmbj
Iby < i_jbh” bg"mkljbZebaZpbb Zdlb\gh jZa\b\ZeZkv ly _e.
hkgh\ghc ibd dhlhjhc ijbr_eky gz + 1h”u

Kh\j f_gghfm DZaZoklZgm hl Kh\_Ikdh]h KhxazZ ~"hklZe
gZke_"~b_ dhlhjuf [ueh g_h[oh~bfh ]jthIgh mijZ\eylv

Bf _y IZdh_ [h]ZIkI\h DZaZoklZg g_ kfh] _]h jZa\b\Zlv a.
gu_ e_| hklzldb g_dh]*rZ fhsghc ijhfure_gghklb-\ezZqZzl
\Zgb_ g_ \u”_j Z\ dhgdmj_gpbb Ijbreh \j_fy \hkki@gh\blv

Ex[h_ ij_mki_\Zxs__ ijhba\h?kl\h gm ~Z_lky \ \ukhdhd\Ze
ki_pbzZebklZo dhlhju_ y\eyxlky ijhn_kkbhgZeZfb-k\h_]h
gufb gZ mki_o h[ezZ"Zxsb_ g_ lhevdh Jem[hqgZcrbfb ijhn_}
gbyfb gh b bf_xsb_ dhehkkZevguc hiul ihalheyxsbhc j rZ



az"zqgb kzZfufb g_klzg~rZjlgufb gh ~_IZevgh h["mfZggufb iml
_I'\hijhk J~_ gZclb 1Zdbo ki_pbZebklh\"

G_h[oh~bfh dZj*bgZevgh baf_gblv ih?"oh” d mijZ\e_gbx i_j
ihfh™_1 jZzkdjulv kbevgu_ klhjhgu dZ ~h]lh khljm~rgbdZ Z aZzZl_f
gzggmx dhfZg”"m ijhn_kkbhgZeh\ gZp_e_gguo gZ jZa\blb_
dZazZl_e_c ij_"ijbylby

>ey "hklb _gby ihklZ\e_gghc p_eb [ueZ \u[jZgZ wdki_jbf_g
szZz~dZ dhlhjhc klZeh Ijm[hijhdZlgh_ ijhba\h”kl\h- I_jjblhjbZe
_ggh_\] 1zZ\eh™Zj_

Lim[hijhdZlgh_ ijhba\h”~kl\h [ueh hkgh\Zgh \ ]lh"m b y\ey
b _~bgkI\_gguf ij_nijbylb_f \ DZazZoklzZg_ ih ijhbat‘h~kl\m \ukh
guo klZevguo [_krh\guo Ijm[ “ey g_nl_]Zah\hc hljZzkeb GZ k_]
Ijm[hijhdZlgh_ ijhba\h~kl\h ihfbfh ihklzZ\hd gZ \gmlj_ggbc ju
gh wdkihjlbjm_1 ijhA"mdpbx \ kljZgu KG= b "Zevg_]h aZjm[_"

Gh\u_ |I_ogheh]bb b ikbohwfhpbhgZevgu_ f_Ih*bdb \g_"j_g
h~ghlh hi*_eZ khklhys_]h ba khijm~gbdh\ jZaguo ihdhe_g|
dhgn_kkbc b khpbZevgh]h iheh _gby HI*_e hMWhih\db ijhb
ki_pbzZevgh kha”“zZggZy ]jmiiz ~ey dhgljhey |_ogheh]bqg_kdh]h
[hijhdZlghf ijhba\h~kI\_ Z 1Zd _ hi_jZlb\gh]h b dZq_kI\_ggh
ij_"ijbylby ki_pbnbqg_kdbfb fZl_jbZeZfb

>h \g_"j_gby baf_g_gbc \ kbkl_f_ mijzZ\e_gby i_jkhgZehf hi"_
ijhba\h~kI\Z [ue gbadhj_amevlzZlib\guf \ g_f hlkmlkl\h\ZeZ aZbgl
\'jZa\blbb dhfiZgbb b m\_ebq_gbb ihdZzaZl_e_c wnn_dlb\ghklb
guo ihdhe_gbc bf_eb ijhlb\hj_gb\u_ \alJey”u b Ihgdb aj_gby q
klb”_gbx kiehqzgghklb dhee_dlb\Z ~ey \uiheg_gby ihklZ\e_gg

K p_evx m\_ebq_gby ijhba\h”bl_evghklb dZ ~h]h jZ[hlghbd
kilb b dhfzg~_ \ p_ehf g_h[oh”bfh [ueh knhdmkbjh\ZIv \gbfZg
klhjhgZo khljm~gbdh\ 1Zdbo dzd

— ijbhjbl_lgu_ gZ\udb kihkh[ghklb g_eh\_dzZ ihfh]Zxsb_
mjh\_gv _]h dhfi_l_gpbb \ jZ[hI_

— Ibi ebgghklb kh[bjzl_evgh_ ihgylb_ ih” dhthjuf fu ihghb
gu_ dZqg_kI\Z g_eh\_dz

— bg”*b\b"mZevghklv 0Zjzdl_jZ kh\hdmighklv-hkh[_gguo
| _jZz hlebgzZxsbo h”*gh]lh q_eh\_dZ hl “jm]h]h

— hkh[_gghklb g_hj*bgZjgh]h fure_gby mgbdZevgZy kihkt
e_gby \uoh”ysZy aZ jzfdb h[s_ijbgyluo ghjf b ijZ\be

— kdehgghklv d ihlj_[ghklyf gm ' ~Z \ q_f eb[h -[eZ]h"Zjy d
\_d ih*_j"b\Z_1 kms_klI\h\Zgb_ b jZa\b\Z_Ilky dZd ebqgghklv

JZah[jZ\rbkv k kbevgufb b keZ[ufb klhjhgzZfb khljm~gbdh)
fh [ueh ih~gylv h[jZah\Zl_evguc mjh\_gv i_jkhgZeZ >ey ~h|
p_eb ijhjz[hlZeb \hijhk h g_h[oh”bfhklb dhfi_gkZpbb azljzl
ebp ihemqgzZxsbo \ukr__ h[jZah\Zgb_ \ ijhp_kk_ jZ[hlu \ dhfi:
]Zzf hdhgqZgby h[mqg_gby khljm~gbdb ihemqgZeb m\_ebqg_gb_
gZz glh k*_eZeh ~"Zggmx ijh]jZzffm hq_gv ijbve_dZIl_evgh
\Zgghc kj_"b khljm~gbdh\



Ke_"mxsbf wlzZihf \ nhjfbjh\Zgbb ijhba\h”*bl_evghklb I
j_"~_gb_ ghfbgZpbb ©DhfzZg”~Z f_kypzZ? kbf\hehf dhlhjh
"ysbc dm[hd b ~_g_"gh_ \hagZ]jz ~_gb_ >ZgZy |I_g”~_gp
a“hjh\mx dhgdmj_gpbx kj_~b mqgzZklgbdh\ [bag_k ijhp_kk
gZ ihke_"mxsb_ Zdlb\gu_ ~_ckl\by

K p_evx aZjh ™~ _gby \ dhee_dlb\_ dhfZg~rghlh "mozZ ~t
gZp_e_gghklb gZ jZa\blb_ g_h[oh”~bfh [ueh aZ”Zlv gZij.
gh_ zZdlb\gh_ \j_fyijh\WHMD@REXLOGEQJIIh hjl]Zgbah\u\Ze
jZaebggu_ \b”u khj_\gh\Zgbe WHDPEKXILO®WGhQJihfh]Zxs_
kiehlblv dhee_dIb\ kihkh[klI\mxs__ kha”rZgbx “h\_jbl_eV
g_nhjfZevghc h[klZgh\d_ b ih\ur_gby fhib\Zpbb-\ "Zev
ghf Ijm~_ > @

KhanzZ\ kiehgqzggmx b azZbgl_j_kh\Zggmx \ jZa\blbb dh
rz]lhf klzeh \g_"j_gb_ we_dljhgghc kbkl_fu ihklZgh\db az
ZgZeblbdb hlke_"b\zZgby \ ijhp_glghf khhlghr_gbb ih hlc
gbb >ZggZy ijh]ljzffZ ihal\hebeZ \ f_gvr_c kl_i_gb az"_
gbdh\ hi*_eZ b kihkh[kI\h\ZeZ jZa]ljmad_ jmdh\h"kI\Z |
dhgljhev b ihemqgb\ i_j_"h\mx fh”_ev bgnhjfZpbhggh]h n
gZehf < ijhp_kk_ jZ[hlu dZ ~uc khljm~gbd m\_ebqgbe ijt
ihklZ\e_gguo aZ~Zq jmdh\h” klI\hf "ey ihemq_gby ~_g_ gl
>7299Zy we_dljhggZy ijh]jzffZz kijh\hpbjh\ZezZ klj_fe_qgb._
\_IklI\_gghklb bkihegbl_evghklb “bkpbiebgbjh\Zgghklb

lh bkl_q_gbb Ij_o f_kyp_\ihke_\g_"j_gby gh\uo f_Ih"k
Ih\db ijhba\h~kI\Z ihdZaZl_eb j_adh m\_ebgbebkv Dhee_
khljm~gbdh\ ij_h[jZah\Zeky \ Jjmiim \ukhdhd\Zebnbpbjh\
\Zgguo gZ ihemq_gb_ j_amevlzlZ khljm~gbdh\ mf_xsbo

LZdbf h[jZahf ZgZeba jZ[hlu hI*"_eZ ihdZazZe qlh \(
db y\eyxlky wnn_dlb\gufb b hI\_gzZxsbfb Ij_[h\Zgbyf \j_
ihroh~yl "ey \g_"j_gby gZ \k_o f_IlZeemjlbqg_kdbo ij_"ijt

Kibkhd ebl_jZImju

<7h\bg : B KKKJ Bklhjby \_ebdhc "—jFa\kd\z =

ljhki_dlI - k
Fbo__\ : KbevgZy dhfzg~z k_dj_Ih\ gZcfZ mijzZ
pbb- Fhkd\zZz — k

Fh' _gdh\ < =?2G dhfZg~u DZd ihkljhblv mki_rguc [
fb khljm~rgbdzZFhkd\Z FZgg B\Zgh\ b N_j[_k
K_\Zklvygh\ ? Kbkl_fgh_ mijzZz\e_gb_ gZ ijzZdIbd_
I1Z jmdh\h”~bl_e_c¢ ey jZa\blby mijZ\e_i§gdgddbo gzZ\i
I _j[mij] Ibl_j — k



K\_~_gby h[ zZ\lhjZo

AZ~hjh 'gZy FZjby |zZ\£ltbb\d¥ZZgl Bggh\Zpbhgguc ?\jZabckd
mgb\_jkbl_I J _kim[ebdZz DZaZoklzg ] 1Z\eh”Zj me F
H PDLO ODUUU\D#LQER[ UX

GZjug[Z_\Z :cgZ K_4bjdwdddg gZmd ijhn_kkhj dZn_"ju [ba
b mijz\e_gby "bj_dlhj rdheu [bag_kZ b ~_eh\h]h-Z~fbgbkljbj
\Zpbhgguc ?\jZabckdbc mgb\_jkbl_|I J_kim[ebdZ DZaz
eh”Zj me F =hjvdh]h H PDLO ODUUU\D#LQER[ UX

=DGRUR]KQD\DODMWIHJ 3V 3URJUDP 6WXGHQW ,QQ
S8QLYHUVLW\ 5HSXEOLF RI .D]JDNKVWDQ 3DYORC
H PDLO ODUUU\D#LQER[ UX

1DU\QED\HYDR#¥FWHPUGRI (FRQRPLFV 3URIHVVRU 'HSDU
DQG ODQDJHPHQW 'LUHFWRU RI WKH 6FKRRO RI %XVLQl
,QQRYDWLYH (XUDVLDQ 8QLYHUVLW\ 5HSXEOL
0 *RUNRJR 6WU H PDLO ODUUU\D#LQER[ UX



M>D

AZ"~hjh guc : <
Bggh\Zpbhgguc ?\jZabckdbc mgb\_jkbl_|I

IJB<E?Q?GB? WNN?DLB<GUO IJH?DLGUO DHF:G> G
IJHFURE?GGU? 1J?>1JBYLBY J?KIM;EBDB D:A:OKL:G

< klzZlv_ jzkkfhlj_gu kms_kl\mxsb_ ZdimZevgu_ ijh[e_fu ijhfure_
Ilbc J kim[ebdb DZaZoklzZg :\lhjhf ijbf_gzg wfibjbg_kdbe ih"oh” \
a keh b\r_cky g_]Zlb\ghc |_g~_gpbb gz ijhfure_gguo ij_~ijbylb)

kijzl_]lbg_kdbo ijh_dlh\ GZmqgZy aZ"ZgZ jZqjZ¢hIBkkd_ hhikGhy
j_dhf_g~Zpbb ih hjl]ZzgbazZpbb wnn_dlb\guo ijh_dlguo dhfZg”® mc¢
rbjhdh]lh "bzZiZzahgZ ijbf_g_gby \ jZaebqguo kn_jZo ijhfure_ggh]t
kim[ebdb DZaZoklzZg

Dexq_\u_ kel\Xim[ebdZ DZaZoklZg dZiblZebkl ijh_dlgZy dhfz
p_kk ijhfure_ggh_ij_"ijbylb_ wnn_dlb\gh_ mijzZ\e_gb_ f_g_""_jijl

=DGRUR]KQ\\ $ 9
,QQRYDWLYH (XUDVLDQ 8QLYHUVLW\

$775$&7,1* ())(&7,9( 352-(&7 7($06 72 ,1'8675,$/
(17(535,6(6 2) 7+( 5(38%/,& 2) .$=$.+67$1

7KH DUWLFOH FRQVLGHUV WKH H[LVWLQJ WRSLFDO SUREO
.DIDNKVWDQ 7KH DXWKRU DSSOLHV DQ HPSLULFDO DSSUREL
QHIJDWLYH WUHQGV LQ LQGXVWULDO HOQWHUSULVHV LQ WKH
SXUSRVH RI WKH UHVHDUFK LV WR GHYHORS DQG GHVFUI
SURMHFW WHDPV XQL¢{¢HG IRU D ZLGH UDQJH RI WDVNV LQ
WKH 5HSXEOLF RI .D]IDNKVWDQ

.H\ZRUGWSXEOLF RI .D]DNKVWDQ FDSLWDOLVW SURMHF
HQWHUSULVH HIIHFWLYH PDQDJHPHQW SURMHFW PDQDJHU

J_kim[ebdZ DZaZoklZg dzZd b fghlb_ Jhkm~ZjkI\Z ihke
Khxaz \u[jZeZ imlv dZiblZebafzZz dZd wdhghfbqg_kdh]h k|
Ney dhlh g_ k_dj_I| qlk dvdhbkdbehkl\dezZzru\Zxs__ k\hb ~_
p_evx ithemq_gby ijb[ueb \ fzdkbfZevgh dhjhldbc kjhd ]
kK_[y hij_~_ey_I ijb[uev Z g_ fh"_jgbaZpbx b jZa\blb_ ij
kimx IZdhc ih*oh” y\ey |ky jZajmrbl_evguf ey thfure_
Ibc dhlhju_ ijb wihf mijZ\e_gbb hldzZlu\zZxlky gZ ~_kyldb
hklzxlky [_a gh\uo |I_ogheh]bc b h[_kp_gb\zZxlky-dzd fzl
jZevgh Ijhfure_ggh_ ij—"iwblylbjl]ZgbaZpby ijhba\h*rysZ
fure_ggmx ijh"mdpbx b yleyxsZyky dZd ijZ\beh h[hkh[e
g_ bf_xsbf "hihegbl_evghc nbgZgkh\hc ihA*_j'db B dZc
ijbylby kgb zZxI h[t_f ijhba\h”"kI\Z ijh~mdpbb b kiZgh\ylk
gufb \ k\h_f k_]f_gl_ LZdZy |I_g~_gpby ijh~he ZeZkv g.
N _kylbe_Ibc az wlh \j_fy [ue ihl_jyg bgklbIml jZa\blby I
ijbylbyfb



< gZklhys__ \j_fy bg\_klhju klZeb ihgbfzZlv qglh "ey ihemq_
r_c ijbfueb g_h[oh~bfh f_gylv ih*oh”u >ey Ih]lh-gqlh[u *Zlv
ghd jZa\blbx ijhfure_gguo ij_"ijbylbc g_h[oh”~bfh imlI_f ijb
gh\uo | _ogheh]lbc i_j_\hhjm blv b m\_ebqgblv ijhba\h~kI\_ggu
Ilh _klv fhr_jgbabjh\Zlv ijhba\h*kl\k Wih*[ jgdbgdphguc g_
ij_julguc ijhp_kk h[gh\e_gby g_h[oh”bfuc "ey "Zevg_cr_c Z
ijhba\h~bfh]h ijh ~mdlz ~bdlim_fh]lh \j_f_g_f b d-wlhfm ijhp_
Ib\ghlh jZa\blby gm~ gh [ulv Jhih\uf WIhl ijhp_kk ~ebl_evguc
\Zgb_f gz @+0 @O+x@ e_I \i_j_"

>ey wlh]h \hagbdezZ g_h[oh”bfhklv kha*Zlv ]Jjmiim _~bghfur
fZxsbo b "\b msboky \ h*ghf gZmqgghf gZijZ\e kgbbhadhlhjzZy k~*
fh'gh_ b g_\hafh gh_ “ey j_ZebaZpbb ijh_dlh\ ih jZa\blbx 2
kharZgbx gh\uo gZijz\e_gbc \ ijhfure_gghklb LZdb_ ]jmiiu
ijh_dlgu_ dhfzZzg”u Ijh_dlgZzwlthhkbhy*Ad _ggZy hjlZgbaZpbhggZ
kljmdImjzZ h[t_"~bgyxsZy hI®"_evguo ki_pbZebklh\ ijble_q_
"bag_ggh]lh pbdeZ ijh_dlZ “ey wnn_dlb\ghc j_ZebaZpbb [bacg

< klzZlv_ djzZldh hibkzZgh qlh IZdh_ ijh_dlgZy dhfzg”~Z ih
g_h[oh~bfhklv \ __ kha”"Zgbb dzZdb_ p_eb b az~Zqgb klZ\ylky
ijb_fu f_Ih~bdb ijbf_gyxlky “ey __ wnn_dlb\ghc jZ[hlu

Dz ~h_ ijhfure_ggh_ ij_"ijbylb_ bf__I m k_[y \ flZlI_ d\Zebn
guo ki_pbzZebklh\ ih gzZijz\e_gbyf \ k\h_c ki_pbZebaZpbb d
e_gu kljmdIimjhc b rlzZlguf jZzkibkzgb_f ijhfure_ggh]lh ij_"ijby
[_a bkdexq_gby ki_pbZebklu ijhoh?yl _" ]Jh~gh_-h[mqgq_gb_ *
| _evghklb \ jZfdZo |I_dms_c wdkiemZlZpbb WdkiemZIlZpby il
ghlhgguc h[t_f jZ[hlu k h~rgbf b I_f *_ h[hjm~h\Zgb_f Khhl
ki_pbZebklu az”_ckl\h\Zggu_ \ wdkiemZIlZpbb b- h[kem b\Zg
gbl_evgmx gq_jlm \-e&jlhdihklhygkl\h LZdhc Ibi ex*_c j_~dh f_
iZ[hg__ f_klh kha”zZ\ k\hx ahgm dhfnhjlZ \ g_c hg Jhih\ \Zjb
\j_fy b ihemqZy g_kdZazZggh_ m~h\hevkl\b_ LZdhc ih”~oh” il
klm dhlhjuc gZoh”~blky \h Jez\_ ijhfure_ggh]lh ij_"ijbylby 12z
| _g”_gpby kgb Z_ I I _dmgdm dzZ”jh\ < Ih "_ \j_fy-wlhl i_jkhgz
gbfzZlv ijh]j_kk b \g_”"j_gb_ gh\uo | _ogheh]bc qglh iZlm[gh \e
Ib_ ij_~ijbylby b _]h dhgdmj_glhkihkh[ghklv gZ jugd_

<j_fy dhgk_j\zZlhjh\ mreh hklz\Zlvky dhgdmj_glhf b [ulv bgl
lj_[bl_ex ijhklh g_h[oh~bfh b _keb wlh g_ ih**_-j"b\ZIv 1|h j
gh wim gbrm aZcfml ~jm]b_ [he__ Jb[db_ b kh\j_f_ggu_ ijhba
b klzeb az"mfu\Zlvky dzZiblZebklu ihgbfzZzy b \b~y qlh jZa\b
br | k_fbfbevgufb rz]Zfb [ueh ykgh qglh jZa\b\ZIv ijhfure_c
ijbylby b \g_7jylv fbjh\u_ |I_g”~_gpbb k bf_xsbfbky ki_pbZebl
g_\hafh'gh Gh b h[mgblv bo \ dhjhlidbc kjhd Ih™_-g_ ij_"~klZ\¢
guf 1Zd dzZzd az~Zgb gm 'gh j_rZlv m _ k_cqZk

< wlhl fhf_gl aZjh~behkv IZdh_ ihgylb_ dZd ©ijh_dlgZy dh
lZzdh_ ijh_dlgZy dhfzg~Z" Fghl]b_ "mfzZxl [md\Zevgh qlh wlh
jhisbdh\ gh g | Kn_jzZ ~_yl_evghklb ijh_dlghc dhfZg~u dm~Z
hl br_b hij_~_ey_fhc p_evx aZzl_f jzajz[hldZ ijh_dlbjh\Zgb_



fZlI_jbZeh\ b h[hjm~A"h\Zgby j_ZebaZpby kljhbl_evkl\h b
oh” gz ijh_dlgu_ fhsghklb hjJzgbazpby kljmdImju b rlZz
h[mqg_gb_ i_jkhgZezZ Z azZl_fi_j_"~ZqZ aZdZagbdm B dF
f_jhijbylbc g_\hafh gh j_Zebah\Zlv jmlbggufb ex~vfb It
gZy dhfzZzg”~"Z kha”Z_Ilky ba emqgrbo ki_pbZebklIh\ A fbj_ ¢
gbdh\ mijz\e_gp_\ b ihjhc nzZglzZza_jh\ lhg_fm nzZglZa_jh
glh k_]lh~gy fu bf__f Ih qlh ~_kyldb khlgb e_I| gZzaz” k
nZglZklbgguf Z ex”b nZglZabjh\Zeb b reb d k\h-_¢c nZgl
lh~rgyrgbowvlh gqvy Ih nZglZaby \q_jZz

ljh_dlgZy dhfZg”"Z gZgbgZ_Ilky k f—gwlh pjZgijh-hd]z”_
eyxsbc kljzZl_]bx [bag_k ijhp_kkZ b nhjfbjmxsbc-kljmdln
e_gguc \b® az~zZq HI fZkrlZ[Z b keh ghklb ijh_dIZ nhjfl
ki_pbzZebklh\ bo dhebqg_kl\h "ey mqzZklby \ j_ZebaZpbb [
khgZe ijh_dlghc dhfZg”u g_ "he  _g [ulv h[j_f_g_g *jm]bfb
az”"ZqzZfb bgZq_ wlh kgbabl wnn_dIlb\ghklv jZ[hlu dZ ~h]F
ijh_dl deZkkbnbpbjm_Ilky ey hij_"~_e_gby lj_[m_fhR]lh mjh\
jhgu aZzdZagbdZ >ey wlh]h ijh_dIm ijbk\Zb\Z_1lky dZI_]hjb
ijh_dl Djmiguc ijh_dl Klzg”~Zjlguc ijh_dl Mijhszgg

I_j_~ijh_dlghc dhfzg~hc \k_]*"Z _klv p_eb hjb_glbju be
[bag_k ijhp_kk Ih ~hklb _gbb j_amevlZIZ ijh_dlZ ijh\h”"b
Ib\ghc jZz[hlu dhfZg”u b dZ " ~h]h mqZklgbdzZ hI*_evgh H"g
guo kbkl_f y\ley_Iky .3, hgZ rbjhdh jZkijhkljZzg_gzZ \ J_Ki

<h \j_fy gZqzZeZ ijh_dIlZ hij_~_eyxlky hkgh\gu_- hjb_gl
eyxlky j_i_jzZfb ih ~hklb _gbb eb[h ijh\Zem ijhtrZlyghc d
ijh_dlgZy dhfZzg”"Z gZp_e_9Z gZ wnn_dlb\gh_ ~hklb _gb_ ¢
gby b bgl_ljZpbb I _ogbdh wdhghfbg_kdbo agZgbc gzZ\ud
ijZdlbd mijz\e_gby ijh_dlZfb wpm wdhi\idHkdjvame-viZz
Ib\ghklvkh*jZamf_\Z_1lky

>hklb”_gb_ [bag_k p_e_c

M~Ah\e _I\hj_gghklv h"b~r"Zgbc aZdZaqbdhf

Hk\h_gb_ ~_g_"guo kj_"~kI\\Vij_~_eZo mI\_j"~_gghlh |

H[_ki_g_gb_ ihklz\db gm gh]h ijh*mdlZ \ gm gh_ \j._

JZaj_r_gb_ ijh[e_f b \hijhkh\ \hagbdZxsbo \ ijhp_Kk

K\h_\j_f_ggh_ j_Z]bjh\Zgb_ gZ jbkdb

HilbfbaZpby j_kmjkh\

Wnn_dlb\ghklv mijZ\e_gby baf_g_gbyfb \ i_jbh" j_Z

>ey wnn_dlb\gh]h mijzZ\e_gby ijh_dIhf f_g_""_j hij_"_

f_lh~u b imlb _]lh j_ZebaZpbb Wnn_+dlb\¢h *hklihZ\gbgb
eb[h i_j_\uiheg_gb_ ihklZ\e_gguo azZz”~Zq \ hij_"-e_ggu._
e_gguc [x* _| [bag_k ijhp_kkhf > @

F_Ih~Abdb mijzZz\e_gby ~hklZlhqgh jZagu_ b ~ey dZ "~h]
wlh yley |ky bgrb\b"mzZevguf ihroh~hf Bkoh”y ba j_Zebc
gZs_ \k_]h ijbf_gyxlky f_Ih~u djblbg_kdh]h imlb f_Ilh" d]
f_Ih~ [_j_"eb\h]h ijhba\h~kI\Z f_Ih~® 6 F_Ih2 djpdlbqg_k
kljmf_gl ieZzgbjh\Zgby jZkibkZgby b mijZ\e_gby kjhdzZfb



f_Ih~Z e_"bl hij_~_e_gb_ gZb[he__ ~ebl_evghc ihke_~h\ZI
hl gzqzez ijh_dlz ~h _1h hdhgqzZgby k mqg_lhf be \aZbfhk\ya
g_kdhc p_fiblh” ieZgbjh\Zgby b mijz\e_gby ijh_dlIZfb [Zabjn
gZ ijbgpbiZzo I_hjbb hljzgbgq_gbc dhlhjuc hibjZ_-1ky gZ jZkq.
fhklyf j_kmjkh\ jbkdzf g_hij_~_e_gghklyf F_Ih® [_j_"eb\h]
kiI\Z dhfie_dk \alJey”h\ jZpbhgZebaZpbb [bag_k ijhp_kkh\ hjb_
gZ klezZz b\zZgb_ b mkdhj_gb_ iml_f \uy\e_gby b hilbfbaZpbb i
ju_ g_ *h[zZ\eyx!| p_gghklb ijh*mdIm b yl\eyxlky Ijb]]_jhf kdjt
AN_yl_evghklb ijhba\h "kIYZ kBkIIh?Z 6jZajzZ[hlZggZy \ Yihgbb "¢
hjlZzgbazpbb jZpbhgZevgh]lh bkihevah\Zgby jZ[hgbo f_klI gZ
\ur_gb_ wnn_dlb\ghklb b mijzZ\ey_fhklb jZ[hg_c ahgu wdhg!
b kh\_jr_gkl\h\Zgb_ dhjihjZlb\ghc dmevimju > @

<_kvijhp_kk hjlZzgbazZpbb ijh_dlghc dhfZzg~u bamq_gb_ b hry
ghklb ijhfure_gguo ij_"ijbylbc ey j_ZebazZpbb b \g_"j_gby gh)
\uo kh\j_f_gguo I_ogheh]lbc ijh\_~_gb_ bkiulZgbc ZgZeblbdZ w
[j_[m_1 fghlh \j_f_gb dhlhjuf ki_pbZebklu ijhba\h2kl\Z azZzqzZkl
eZ]zZx!l \\b~m k\h_c azZ]jm _gghklb wlh ijb\h”bl d hiha”Zgbx \i
I1Z gZ jughd b dzd ke_~kl\b_ nbgzZgkh\u_ ihl_jb aZiezZgbjh\Z¢

K mq_Ihf k_]Jh~rgyrgbo j_Zebc ijhfure_gguf ij_"ijbylbyf J_K
DZaZoklzZg dZd \ha”mo g_h[oh”~bfu ijh_dlgu_ dhfZg”u khklh
guo f_g_"~"_jh\ b \ukhdhdeZkkguo ki_pbZebklh\

B m _ kms_kI\m_I| mki_rguc ijbf_j hjl]ZgbaZpbb ijh_dlghc
ijhfure_gghf ij_"ijbylbb J_kim[ebdb DZaZoklzg -dhlhjzZy j_Z
| _1bg_kdbc ijh_dI Thkm~ZjkI\_ggh]lh agZq_gby

Kibkhd ebl_jZImju

MijZ\e _gb_ ijh_dlZfb mq_[gh_ ihkh[b_ X-B Ihih\ H

dh— Fhkd\zZ BGNJ: k
Ba lj_Iv_lh—hjZ_j\uc bklhjby Kbg]Zimjz * i
Zgle : ;hgy Eb—-DmZgbhxd*Fhkd\Z FZgg B\Zgh\ b N_j

[_] - k
MijZ\e gb_ ijh_dIZfb ijzdlbdmf mq_[gh_ihkh[b_ H
\Z— Fhkd\Z Bgnjz F k

K\_"*_gby h[ Z\Ihj_

AZ~"hjh guc :e_dk_c <Zkbrklij\bpgbdb b I _ogheh]bc Bgg
\Zpbhgguc ?\jZabckdbc mgb\_jkbl_|I Bg?M J_kim[ebc
] 1Z\eh”Zj me F =hjvdh]h H PDLO /H[DB= #PDLO

=DGRUR]KQ\\ PONPHH O Rl (QIJLQHHULQJ DQG 7HFKQF
(XUDVLDQ 8QLYHUVLW\ 5HSXEOLF RI .D]JDNKVWDQ
H PDLO /H[DB= #PDLO UX



M>D

Dzjlz\p_\zZ : < EbolZzgkdZy H B
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[M

KIHKH;U IH<UR?GBY WNN?DLB<GHKLB
KBKL?FU MIJ:<E?GBY JBKD:FB < HJ=:GBA:PBB
G: 1JBF?J? BGO KH J:G

< klzlv_ jzkkfzljb\Z_Ilky agZgq_gb_ wnn_dlb\ghc kbkl_-fu mijzZ\

1ZgbaZpbb Klhbl hif_Iblv qlh p_eb mijZ\e_gby jbkdzfb khhig_k.
ij_"ijbylby qglh ih~I\_j"~Z | dhfie_dkghklv ih?oh”Z ijb jZajZ[hld._
e _gby jbkdzfb < ijhp_kk_ ZgzZebaZ [ueb \uy\le_gu hkgh\gu_ g_
iheblbdb mijz\e _gby jbkdZfb \ BGO KH J:G Ij_~eh  _gu {f_jhijbyll
kI\h\Zgbx kbkl_fu mijzZ\e_gby jbkdZfb \ hjl]ZzgbazZpbb JZkkgblzgz
eh’ _gguo f_jhijbylbc

Dexq_\u_ kehhkd f_g_~"f_gl mijZ\e_gb_ jbkdZfb kbkl-fZ mijz\
fb ih\ur_gb_ wnn_dlb\ghklib hj]Zgbazpby

.DUWDYWVHYD $ 9 /LNKWDQVND\D 2 ,
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

$<6 72 ,03529( 7+( ())(&7,9(1(66
2) 7+( 5,6. 0$1$*(0(17 6<67(0 ,1 7+( 25*$1,=$7,21
7+( &$6( 2) 7+( ,167,787( 2) ,125*$1,8& &+(0,675< 6% 5¢

7KH DUWLFOH GLVFXVVHY WKH LPSRUWDQFH RI DQ HIIHFWL
7KH DXWKRUV QRWH WKDW WKH JRDOV RI ULVN PDQDJHPHQ
HQWHUSULVH ZKLFK FRQ¢UPV WKH FRPSOH[LW\ RI WKH DSS
VIVWHP $V D UHVXOW RI WKH DQDO\VLY WKH DXWKRUV LGH
PDQDJHPHQW SROLF\ DW WKH ,QVWLWXWH RI ,QRUJDQLF &K|
$FDGHP\ RI 6FLHQFHV OHDVXUHV DUH SURSRVHG WR LPSU|
RUJDQL]DWLRQ WKH HIIHFWLYHQHVV Rl WKH SURSRVHG PHI

.H\ZRUGVYVN PDQDJHPHQW ULVN PDQDJHPHQW ULVN PDQDJHF
RUJDQL]DWLRQ

AZ ihke_"gb_ 1h”u mijZ\e_gb_ jbkdzfb ij_|_ji_eh agZg
gby DhfiZzgbb kliZeb \dezZ”u\ZIv kj_"kI\Z \ kh\_jr_gkl\h\
I_ogheh]bc h[mg_gb_ khljm~gbdh\ k p_evx kgb _gby j
hig_lghklb b kj_~klI\Zo dhgljhey aZ kh[ex®_gb_f ghjfzZlb
:gZeba bg\_klbpbc \ mijZ\e_gb_ jbkdzZfb ihdZauw\Z_1 ql
gbb dhlhju_ jZajzZ[hlZeb kbkl_fm mijZ\e_gby jbkdZfb
\uo j_amevlZlh\ b mki_oz

P_evx ijh\h~bfh]lh bkke_~h\Zgby y\ey_Ilky kh\_jr gkl\h‘
ky kbkl_fu mijzZ\e_gby jbkdZfb \ BGO KH J:G >ey j_r_g
p_eb [ueZ ijhzgZebabjh\ZgZ kbkl_fZ mijZ\e_gby- kadeb
jZ[hlZgu kihkh[u ih\ur_gby Wnn_dlb\ghklb kbkl_fu mijz)
\ BGO KH J:G b ijhZzgzZebabjh\ZgZz wdhghfbq_kdZy wnn
gby "Zgguo kihkh[h\



HIf _Ibf qglh p_eb mijZ\e_gby jbkdZfb khhlg_k_gu k h[sbfb p
ijbylby qlh ih~I\_j"~Z_1| dhfie_dkghklv ih*oh”Z ijb jZajzZ[hl
mijZ\e_gby jbkdzZfb p_eb mijzZ\e_gby jbkdZfb ihfh]lzxl ij_~»
Ilhevdh \hafh gu_ m[uldb ijb ijhy\e_gbb jbkdh\ gh b “hklbqv p
i_j_~ kh[hc klIZ\Dbl ij_"ijbylb_ JZajz[hldZ wnn_dlb\ghc iheb
[ulv gzZijz\e_gZ gZ h[_ki_q_gb_ j _ZebazZpbb kljz{i_]bg_kdbo
Iby b hilbfbaZpbx jbkdh\ k\yaZgguo k j_ZebaZpb_c wlhc klj

Hkgh\guf g_~hklzldhf \ kbkl_f_ mijZz\e_gby jbkdzZfb \ BGO
ey_I|ky hikmlkl\b_ ih*jZza”_e_gby jbkd f_g_~"f_glZ Ilhwlhfm ij
bkke_"h\Zgb_ ghkbl \ hkgh\ghf ijbdeZ”rghc o0zZjzdi_j dhlhjuc
ihevah\Zg ih"h[gufb [x"  _lgufb hjl]ZgbazZpbyfb ijb h[hkgh\Zg
Abfhklib \\_~_gby \ rlZl ih*jZa”_e_gby jbkd f_g_""f_glZz

Wnn_dlb\gZy kbkl_fZ mijzZ\e_gbly dbkiezfdbk f_j gZijZz\e_g
guo gZ \uy\e_gb_ hp_gdm fhgblhjbg] b dhgljhev jbkdh\ k p_e\
bo g_]Zlb\ghlh \ebygby gZ hj]J]ZgbazZpbx LZdZy kbkl_fZ ihfh
hfhkgh\Zggu_ j_r_gby hilbfbabjh\Zlv bkihevah\Zgb_ j_kmjl
\_jhylghklv g_ij_~\b”_gguo kbImZpbc

DeZkkbnbdzZpby nzZdlhjh\ \ebyxsbo gZ mjh\_gv-jbkdzZ \ hj]z
klZ\e_gZ gZ jbk

Hkgh\gu_ dhfihg_glu wnn_dlb\ghc kbkl_fu mijZ\e_gby jbkc

<uyl\e_gb_ b deZkkbnbdZpby jbkdh\ kgZqzZezZ qgq_Ildh hij
kdb dhlhju_ fhlml ih\ebylv gZ [x*  _lIlgmx hj]ZgbaZpbx AZI_f
jh\ZIlv bo ih \_jhylghklb b kl_i_gb \ebygby

Hp_gdZ b ZgZeba jbkdh\ ihke_ Ih]h dZd jbkdb b”*_glbnb]
hfoh~bfh hp_gblv b ijhZzgZebabjh\Zlv WIlh ihalhey_I| \uy\blv
gbfu_ jbkdb b hij_~_eblv bo \ebygb_ gZ hjl]ZzgbaZpbx > @

JZajzZ[hldZ kljzI_lbb j_Z]bjh\Zgby gZ jbkdb b ieZgZ hiI\_I
gZ hkgh\_ ZgZebaz jbkdh\ jZajz[hlZIv kljZI_]lbx b ieZg hl\_
gZijZ\e_gguo gZ kgb _gb_ \_jhylghklb g_J]ZIb\guo ihke_"klI\
aZpbx bkihevah\Zgby j_kmjkh\

<g_"j_gb_ kbkl_fu mijzZ\e_gby jbkdzZfb kbkl_fZ mijz\e_
"he'gZ Julv \g_"j_gZ gZ \k_o mjhighb \hjQZ ghajzpdi\h»
kizz ~h jy*h\uo khljm~gbdh\ WIlh h[_ki_gbl wnn_-dlb\gh_ bki
kmjkh\ b dhgljhev \hagbdZxsbo jbkdh\ > @

Fhgblhjbg] b mijzZz\e_gb_ jbkdzZfb \Z gh hkms_kl\eylv
fhgblhjbg] b mijz\e_gb_ jbkdzZfb k p_evx k\h_\j_f_gghlh \uy\
m]jha b dhjj_dIbjh\db kms_kl\mxsbo kljzZl_]bc

H[mg_gb_ b jzZza\blb_ i_jkhgZezZ h[mq_gb_ b jZa\blb_ i._
ijb\_klb d emqgr_fm ihgbfZgbx jbkdh\ b ijZdlbdb mijZ\e_gby jb
k\hx hg_j_"v fh _l ih\ukblv wnn_dIb\ghklv kbkl_fu mijzZz\e_gby

ljb\e_qgq_gb_ klhjhggbo wdki_jlh\ ijb\e_q_gb_ klhjhggbo
hp_gd_ b ZgZebam jbkdh\ ihalhey_1| ihemqgblv [he__ h[t_dIb\
\ukblv dZq_klI\h ijbgbfzZz_fuo j_r_gbc

Bkihevah\Zgb_ bgnhjfZpbhgguo | _ogheh]bc -gZijbf_j kt
e_gby jbkdzfb fh _I kms_kI\_ggh h[e_J]gblv ijhp_kk mijzZ\e_
ih\ukblv hi_jZpbhggmx wnn_dlb\ghklv



Ihklhyggh_ kh\_jr_gkl\h\Zgb_ \Z gh ~ey ih~"_j Zgby
kbkl_fu mijz\e_gby jbkdzfb b j_Z]bjh\Zgby gZ baf_g_gb\y
— azZdhgh”Zl_evkl\h j_ ]mebjmxs__

ij_"ijbgbfzl_evkdmx ~_yl_evghklv
— gZehlh\Zy kbkl_fz
— dhgdmj_gpby \azbfhhighr_gby k iZjIg_H\AFS gntod kday,
— wdhghfbg_kdh_ iheh _gb_ "\ hljZkeb 9 29_

: — iheblbg_kdb nkeh\by
— mjh\_gv dhjjmipbb ihAgu |
— j_lbhgZevgZy h[klZgh\dZ dhgnebclu\kﬁﬁ]lﬁ@gg

\ezklb lb cgu_ kh(lib
— \gmljbhljzke _\Zy j_kljmdimjbazZpb kg Bco Kl h>:<|b
_ogheh]bq_kdh]h inl_gpbzez hijzKeb gV ij_ rt?lgkdb
— dhe_[Zgby \Zexlguo dmjkh\ baf_g_;]'FJy%ﬁ{rﬂ)q%ﬂgu—oog - ¢
klZ\hd ih dj_~blzf '
— jughggzy dhgtxgdimjz
— hlkmlkI\b oj_lezf_glh\
e A o __ A
r : ar a
Lm hytu_ _ _ _ _ su_ _ _ _ bhkiggu
A A
| Wdah]_ggu_ \g_rgg_ |
A
| NZdlhju jbkdZ |
Y
| Wg~h]_ggu_ \gmlj_ggb_ |
r— - - - - ar - - - - - ar - — - —_ = arr — - .- - a
I_Xv_hghf_ __Iﬁtlj_tj___o_ heh]bq kd—blegg pgﬁgu_ﬂlZJZthggJu_

17 v 7
— m\_ebqg_gb [|k-_[bggh\Zpbpg kh[ex"_gb_ — ebqgghklgy_
kihbfhklb ijh"mdadyu_ dhgh~Zl_evklI\Z|| ozZjzdl_jbklQ
pbb — |_ogheh]Hgj Imebjmxs_Th |jjdbd ij_"ijbgbfz
— kgb _gb_ ibfkdb_ ijbgbfZI evkdmx 1" ey
eb b j_glz[_evphkbhghjbjh _evghklv — mjh\_gv d\Zeb
— mom”r_gb_-[NBggh_ ghjf — ijhjZ[hlZgghklwbdZpbb i_jkh
kh\hlh khklhygpl ahizkghklly k1jZI_]bb ij_"ijbagzez
— bg\_klibpbhdpwdheh]bq_kldbdl_evkdhc kljmlddmguwnn _-dlb\
nZdlhju lj_[h\Zgbc — k\lyaZggu_ k|pddgd_g_~"f gl
— nbgZgkh\u_|pZdbaf_g_gbl| dZpb_c ijhba\h{]ig\2hklIZThqgluc
lhju qg_kI\Z ijhrmppblb\yaZzggu_ k [hjhZlgb gv kbk| _fu
— kl1Zj_gb_ hkgh\ i_j_[hb wg| gZpb_c GBHDJ|| mijZ\e_gby
guo nhg”h\-\Jkhhl_ieh]ZahklgZlk\yaZzggu_ k|hZalbs _gby djZ
dbc mjh\_gv bdghghBy aZpb_c fZjd_Ibjg]d oZeZlghklv
— wnn_dlb\ghkll+ Z\Zjbb ihl|— k\yaZggu_ k|hjlZghb
bkihevah\Zgby|\&hfab aZpb_c k[ulZz
j_kmjkh\ — kju\ kjhdhHY— k\yaZggu_ k|njlZgb
— mjh\_gv j_g|gihklZ\hd ijhjeazZpb_c [_ahiZKghklb
[_evghklb \h"klI\Z dhff_jgq_kdhc Iffcgu

Jbk DeZkkbnbdZpby nzdlhjh\

\ebyxsbo gZ mjh\_gv jbkdz \ t



D g_"hklzZldzZf mijZ\e_gby jbkdZfb \ BGO KH J:G hlghkylky

— hlkmlkI\b_ hI*_eZ mijZ\e_gby jbkdZfb

— hikmlkI\b_ ijhp_~mj hp_gdb jbkdh\

— g_bkihevah\Zgb_ i_j_~h\uo f_Ih”*h\ fbgbfbaZpbb jbkdh\

>ey j_r_gby \uy\e_gguo ijh[e_f g_h[oh”bfh kha*Zlv kem [m
gbx jbkdzZfb hjljZzgbazZpbb Nmgdpbb ih*jza”_e_gby jbkd f_g._
KH J:G ij_"klZ\e_gu gZ jbk

N
lezgbjh\Zhh Bamq_khklZ\eyxkpotu dhlhjtkans_kI\BIGQKH J:.G
i‘h]ghgb'h\z_b Kjz\gbl_ewbkike ~h\Fgdih ghlebygpykdmj_~gz
Ihlg INY200 _ywin db\ghkiv_ yT evghklb

J
( ) KharZgbkl _fmjz\e gby jbkmzabzgm_hfz|babjh\Zggh9
kbkl_fihndZazl_2ZgZe\thafh glhddehg_gbchkms_kl\e_gbp
HjlZgbazpby ~_yl_evghkljfbjh\Zgmdh\h*ryshjJEgkharZgbmdImju
mijZ\e_,gbklZgh\e_gb_ f_"\_~hkki\a ggujzajghijfdz
klZg~rZjbhf_lhAbd
J
\
3 Jmebjh\zhp Se€bygbhi@ZdhijZ\e gbly hidehg hgbdZ"Zggyaf_Ijh\
- J —Ahkib]Z nkyhcgb\h ~ khkPgygbpt_diZijz\e_gby
J
\
Fhib\Zpby <uyle_gbZevgithdj_[ghkkhljm~gbdh\
J
\
Dhalihev Hp_gbzzgzZebra db\ghkllbbkl iijZz\e gby jblkjdzfhevIZlh
gl ijbf gy fholh~Amijz\e gby jbkdZfb
J

Jbk Nmgdpbb ih”jZza”_e_gby jbkd f_g_~"f_glZ BGO KH J:G

Mgblu\Zy hljZgbq_gghklv bf_xsboky kj_~kI\ j_-dhf_g”~m_Ik\
]h\hju k khljm~ArgbdZfb h[ mkeh\byo jZkrbj_gby dim]Z “he gh
ghkl_c b kh[kI\_ggufb kbeZfb j_rZlv "Zggmx ijh[e_fm 1ljhZc
hjlZgbazZpbhggmx kljmdimjm BGO KH J:G fh gh kA_eZlv \ul\l
ih hjl]JZzgbaZpbb kbkl_fu jbkd f_g_~"f_glZ gZ ij_2ijbylbb fh"
ah\zZlv ih ijbgpbim ijh_dlghc ~_yl_evghklb kha”zZ\ jZ[hgmx ]

Jmdh\h~bile 2gh\h
ijhba\h~kI\_glyllhdz

Khljngtd Ki_pbZebkll Ki_pbZelklf pbZebkl
~gZmgdh nbgZgkh\hIh dhgljzdighc hojZguljm~ ¥
ihjza~_e_|ghblyihrjza~_e _lghly kem™[u i

Jbk KljmdImjZ ijh_dlghc ]jmiiu azZgbfZxs_cky jbkd f_g_~"f_glhf BGO



JZkq_l nhg”~Z hieZlu Ijm~"Z ih~jZa”_e_gby jbkd f_g_"
e_g\lzJfe
LZ[ebpZz
JZkg_l nhg”Z hieZlu Ijm~Z ih~jZa”_e_gby jbkd f_g_~
=h~h\Zy hiezlZ Ijm"~"Z [_a glZgbke_g
GZbf_gh\Zgb_ ki_pbZebklgz~r[Z\dZ aZ kh\f_s_gb_ "he ghkl_c
luk jm]J
Jmdh\h”bl_ev ieZgh\h ijhba\h”~klI\_g P
ghlh hi~_eZz
Khljm~rgbd gZmqggh]h ihffjZa”_e_gby 7
Ki_pbZebkl nbgZgkh\h]lh ih*jZa”_e_gby 1
Ki_pbZebkl dhgljzdlghc| kem [u 1
Ki_pbZebkl hi*_eZ hoj4dgu Ijm*Z jZ .
"bZpbhgghc wdheh]bq_kdhjc [_ahiZkgthl’J
Blh]h
LZdbf h[jZzahf BGO KH J:G ihlj_[m_lky luk-jm[ \ |

[hlu kha”Z\Z _fhc ijh_dlghc ]jmiiu jbkd f_g_~f_glz
JZkgq_l wnn_dlIb\ghklb ij_~eh’_gghlh f_jhijbylby &j ~klZ\«

LZ[ebpZz
Bkoh~gu_ ~“Zggu_

lhdZaZzZl_ev AgZq_gb_ luk jmJ[
>h]lh\hj gZ ihklzZ\dm h[hjm~h\Zgby | k_gly[jv ]
G_"hihklz\dz ~_dZz[jv ]
JZkoh”u gZ hieZlm Ijm~Z f_k k fhf_glZ aZdexq_gby

~hlh\hjZ “h hdhgqZgby ]
Hligbke _gby \ gZeh]himx INJ b NKK
LZ[ebpz
JZkg_l wnn_dlb\ghklb ij_~eh”_gguo f_jhijbylbc

lhdZzaZzl_ev AgZg_gb_ luk jm][
ljb[uev wdhghfbq_kdbc wnn_d}F| hl jZ[hlu ijh
_dlghc ]jmiiu ijb c \_jhylghklp "hinxi1@\db@igd Oigd
h[hjm~h\Zgby
ljb[uev wdhghfbq_kdbc wnn_d}| hl jZ[hlu ijh
_dlghc ]jmiiu ijb c \_jhylghkllb "hihikdZ\ @i d aig
db h[hjm~h\Zgby
ljb[uev wdhghfbgq_kdbc wnn_dk| hl jZ[hlu ijh
_dlghc ]jmiiu ijb c \_jhylghkllb "hihkdzZ\@i@d QiQ
db h[hjm~h\Zgby




ljb[uev hl jZ[hlu ijh_dlghc ]jmiiu [ueZ jZkkgblZgZ dzd g_
mims_ggZy ijb[uev BGO KH J:G l1Zzd dzd "Zgguo ihl_jv fl
[_"Zlv _keb [u kms_klI\h\ZeZ hleZ _ggZy kbkl_fZ jbkd f_g_"
gmkhf azZzjzZ[hlghc ieZlu khljm~gbdh\ *Zggh]h ih*jZa”_e_gb

Lzdbf h[jzahf ~Z _ ijb c \_jhylghklb ihemqg_gby ihe
BGO KH J:G fh _I| kgbablv ihl_jb \ ij_ "iheZ]Z_fhc jbkdh\h
aZ kq_l j_ZebazZpbb ij_~eh _gguo f_jhijbylbc -JZkkgblZgc
kdb_ \u]h”u ihdZau\Zxl th \g_"j_gb_ ij_nezZ]Z_fh]lh [eht
jbkdzfb Wdhghqu_kdb \ul]h?~gh K jhk <Ihf hiulz jZ[hlu ih
jbkd f_g_~"f_glz ijhp_gl \_jhylghklb ihemq_gby iheghl]h
KH J:G [m”_I| \hajXlelzZt\Zl_evgh m~_1 \hajzZklZlv b wdh
kdbc wnn_dlI

BGO KH J:G ijb j_ZebaZpbb nmg~zZf_glZevguo b ijbdez"g
\Zgbc g_h[oh”~bfh gZijZ\blv kbeu gZ kh\_jr_gkl\h\Zgb_ kbkl
gby jbkdZfb \ hjljZgbaZpbb < j_amevliZl_kbkl_fZ mijz\e_gby
b" _glbnbpbjh\Zlv gZ jZaguo wlZiZo j_ZebaZpbb bkke_"~h\Zgt
sb_ jbkdb \ugbkeylv \_jhylghklv ms_j[Z ijb hkms_kl\e_gbb
b ijbf_gylv j_r_gb_ ih \u[hjm f_Ih”"Z mijZ\e_gby jbkdzfb

g

j
Kl
[m

Kibkhd ebl_jZImju

Fhkd\bgz F K Ijhn_kkbhgZevgzy dhfi_I|_glghklv ki_pb:
eZklb hojZgu Ijm~Z \ ijhp_kk_ mijZ\e_gby ijhn_kkbhgZe\
fb F K Fhkd\bgz KhpbzZevgh Ijm2~h\u_-bkke_"h\Zgby
Zij_ev bxgWwK +

N_~hjh\ | = Dhff_jg_kdZy I1ZcgZ \ kh\j_f_gghf [bag_k_
jh\— Fhkd\z Xklbpbgnhif k

%XLOGLQJ FDSDFLW\ WR PDQDJH ULVN-V DQG HQI
guc j_kmjké@d/ KWWSV UHVLOLHQWPDULWLPHORIJL
UHVLOLHQWPDULWLPHORJLVWLFV (OHV 81&7$'B7&
(% B $XIXVW SGI

K\_~ gby h[ Z\lhjZo

DZjlzZ\p_\Z :gZklzZkby <yqgZRkbENR\pZ Kb[bjkdbe mgb\_jkb
I 1 ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID Jhkkby ] Gl
ij D FzZjdkz H PDLO NDUWDYWVHYD QDVW\D#\DQGH]
EbolZgkdZy Hev]Z Blikignhwdhg gZmd azZ\_"mxsbc dZn_"jhc
“f_glZ Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MI
Jhkkby ] Gh\hkb[bjkd ij D FZjdkZz H PDLO FKBPDQDJF



.DUWDYWVHYD $ODWWHVVY\DURJIUDP 6WXGHQW
Rl &RQVXPHU &RRSHUDWLRQ 5XVVLD 1RY
H PDLO NDUWDYWVHYD QDVW\D#\DQGH[ UX

ILNKWDQVND\®DQGLBDWH RI 6FLHQFHV LQ (FR
'HSDUWPHQW Rl ODQDJHPHQW G6LEHULDQ 8QLYHUVLW
5XVVLD 1RYRVLELUVN . ODU[ $YH H PDLO FKBI



M>D

Dhq_lh\Z ?
Kb[bjkdbc Jhkm~ZjkI\_gguc mgb\_jkbl | ] _hkbkl_f b | _ogheh
Fhjha | <

Kb[bjkdbc mgb\_jkbl_I ihlj [bl_evkdhc dhhi_jZpbb Kb[MID

PBNJH<:Y LI:GKNHJF:PBY D:>JH<H=H H;?KI?Q?GBY
<MA: GH<HKB;BJKDHC H;E:KLB

Dz~jh\h_ h[_ki_q_gb bkihevam_fh_\ p_eyo jZa\blby pbnjh\hc wdhg
gh\guf izjzf Tjhf kh\_jr_gkl\h\Zgby kbkl_fu h[jZah\ZghZpP_ev ~Zgghc
gblv jhev b hij_"_e Iv gZijz\e _ gby ih\ur_gby wnn_dlb\ghklb ~_yl _ev
mq_[guo az\_~ _gbc \ dZ~jh\hf h[_ki_g_gbb pbnjh\hc wdhghfbdb j_Jbh
pby dz~jh\h]h h[_ki_gq_gby \maZ |ha\hey | ih\ukblv dZg_kI\_ggu_ oZ
imkdgbdh\ memqrblv dZq_kl\h h[mg_gby b jZa\blby h[mgzZxsboky Z |
ih”" baf_gyxsb_ky j_Zebb pbnjh\bazpbb kn_ju h[jZah\Zgby

Dexq_\u_ keIhj\ngnhjprby h[jzah\Zgb_ "dZ”ju pbnjh\Zy wdhghfbdz
mq_[gu_ aZ\_"_ghby

.RFKHWRYD ( $

6LEHULDQ 6WDWH 8QLYHUVLW\ RI *HRV\VWHPV DQG 7HF
ORUR] 3 9

6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

" * 7$/ 75$16)250%$7,21 2) 7+( 3(56211(/ 6833257
)1 7+( 81,9(56,7,(6 2) 7+( 12926,%,56. 5(*,21

6WDI,QJ XVHG LQ WKH LQWHUHVWYV RI WKH GLJLWDO HFRQRP\
IRU LPSURYLQJ WKH HGXFDWLRQ V\VWHP 7KH SXUSRVH RI WKH
DUHDV IRU LPSURYLQJ WKH HI¢FLHQF\ Rl KLJKHU HGXFDWLRQ L¢(
GLJLWDO HFRQRP\ 7KH WUDQVIRUPDWLRQ RI WKH VWDI¢QJ RI
SRVVLEOH WR LQFUHDVH WKH TXDOLW\ FKDUDFWHULVWLFV RI JU
GHYHORSPHQW RI VWXGHQW\D ®Q/GEL B & NRX \GW W R MKLH/ BMVLRIL QU W K

H\ZRUGWUDQVIRUPDWLRQ HGXFDWLRQ KXPDQ UHVRXUFHV G
LOVWLWXWLRQV

Jhev dZ~jh\h]lh h[_ki_qg_gby \ pbnjh\hc IjZgknhjfZpbb \de>
h[mqg_gb_ kh\j_f_gguf pbnjh\uf | _ogheh]byf jZalblb_ gZ\ud}
I_evghlh I\hjg_kdh]lh fure_gby b dj_ZIb\ghth bkkege [*h\Zgby
gh_ az\_"~_gb_ kha”Z_| mkeh\by ey jZa\blby f_"~bkpbiebg
dhlhjuc y\ey_|ky hkgh\hc ey kha”“Zgby gh\uo pbnjh\uo |I_og
\Zpbhgguo ijh~mdlh\

<mau bljZxl \Z'gmx jhev \ h[_ki_q_gbb dz*jjizxda]lh ihl_gpb
\blby j_]bhgZevghc pbnjh\hc wdhghfbdb <mau h[yaZgu zZdl
\ZIvky d baf_gyxsbfky bgklblmpbhgzZevguf b | _ogheh]bqg_kdb
d\ZebnbdzZpbhgguf Ij_[h\Zgbyf jugdZ Ijm~Z b klj_fblvky h[_
bo kIm~_glh\ g_ Ihevdh ijhggufb I_ogbqg_kdbfb agzZgbyfb



dhffmgbdZpbb eb”_jkI\Z b I\hjg_kI\Z dhlhju_ ihlj_[mxIk
ghf fbj_ jZ[hlu > @ Pbnjh\Zy ljZgknhjfZpby dZ”~jh\h]h h[_lI
wnn_dlb\gh_ bkihevah\Zgb_ kh\j_f_gguo bgnhjfZpbhggl
guo pbnjh\uo | _ogheh]bc ey memqr_gby ijhp_kkh\ gZcf
Iby b mijz\e_gby i_jkhgZehf \maz jbkmghd

dhlhjuha\hey _dIibYgh
mijZ\ewk _fhjhp_kkZf
dZz*jh\fohjzdl \[ZexqZ
gZzf hlqg_Ilghkighb
jZa\blb_\uieZlm azZjzZ[jhlghc
ieZlu
AlhfzZlbpBijhpkhk\ BkihevagBEmjh\uo
k\ya@z@uokmijzZ\gb f ieZlnhjfey ihbkdZ
i_jkhgzZehf ihalhefxsZy hi[hjdZg”~b"Zdhh
khdjzIBjvfygZ ihfhZl mkdhjbhhpkk
\uiheghb gZcfl "hklZ\pZv
z~fgkljzib\gad” bq ~“he ghklb
memqrivivn_dlb\ghklv d\Zebplph\Ga o
jZ[hldZ~jh\hh_eZ khljm~gbdh\
BkihevajBdZgZeblhb . .
/\gglolex‘{ly b?g/lby <g_"gb Ahge-Ze@I‘nhyfe
h[hkghl\g@oj r gbdh h[mglybjZa\blbyjkhgzZg¢Zz
mijz\gb i_jkhgZ etz dhiniuha heyxikighb
hkghh[T dib\guo m~hlg Ao _aggly
ihdZazl b&klZIbkdb bgZ\db

KhklZ\eyxsb_ dzZ~jh\hc ljZgknhjfZpbhb

DzZ~jh\h_ h[_ki_g_gb_ \ukr_]Jh mqg_[gh]h aZ\_~ _gby Yy
nZdlhjhf jZa\blby pbnjh\hc wdhghfbdb j_]bhgZ <ukr__ n
kharZ_| mgbdZevgu_ mkeh\by ~ey jZa\blby d\Zebnbpbj
kh[guo khanrz\zZlv b ijbf_gylv bggh\Zpbhggu_ |I_ogheh]bb
ah\Zgby ij_"ijbgbfzZzl_e_c kihkh[guo kha”zZ\Zlv gh\u_ [b:

KhleZzkgh lThkm~ZjklI\_gghfm ijh_dIlm ©DZ"ju “ey pbnjh
dz ~uf ]h~hf g_h[oh”bfh m\_ebqgb\Zlv dhebq_klI\h Yuimkdg
n_kkbhgzZevgh]h h[jZah\Zgby k dexqg_\ufb dhfi_I|_gpbyfb r
db WIh h[mgZxsb_ky mf_xsb_ wnn_dlb\gh bkihevah\Zlv
gh\uf I _ogheh]lbyf ijhp_kkzZf b bgkljmf_glZf g_h[oh”~bfu
mki_rgh]lh nmgdpbhgbjh\Zgby pbnjh\uo [bag_kh\ b ijh_d

HkljzZy ihlj_[ghklv \ ki_pbZebklZo k pbnjh\ufb dhfi_l_c¢
kharZgby mkeh\bc “ey bo mkdhj_gghc ih~lhlh\db Ih” w
lj_d g_h[oh”~bfh j_Zebah\u\ZIlv kh\_jr_gkl\h\Zgb_ dzZ~jh



\mah\ k hI*_evguf ghjfZlb\guf j_]Imebjh\Zgb_f bamqg_gb_f \k
kl_c b hljzgbqg_gbc \ dhgl_dkIl_ hi_jZlb\gh]h ijhoh ~_gby h[j
ijhljzff j_Zebah\Zgguo ih® az~Zqb pbnjh\hc wdhghfbdb b ihkl
khgZebabjh\Zggh ih” \hafh ghklb b gm ™ ~u dZ ~hlh ]jZz " ~"Zgbg
\Zgb_f g_az\bkbfhc hp_gdb b ijbagZgby ihemg_gguo j_ameyv

LZ[ebpZ ihdZau\Z_1 I_g~_gpbx 1ijb dhlhjhc _~_lh”gh_ kg
g_kI\Z ijbgyluo \ \ukrb mqg_[gu_ azZ\_~_gby \e_qgq_| aZ kh[h
s_]h gbkeZ kim~_glh\ az + 11 9Z luk gq_eh\_d Ijh
kgb _gbx gbkezZ klm~_glh\ khdjZsZ_Ilky gbke_gghklv ijhn_kk
\Zl_evkdh]h khklz\Z \ukrbo mq_[guo aZ\_~_gbc -gZ luk
g_gbx k 1]

Qbke_gghklv kIm~_glh\ b IIK \mah\ ih ijh]jZffzf [ZdZeZ\jb.
ki_pbZebl 1Z b fz]bkljZImju \ Gh\hkb[bjkdhc h[eZklb

lhdZaZl_ev 1] 11 11 1] 11

Qbke_gghklyv
kIm~_glh\ luk qg_e

Qbke_gghklyv
ij_ihrz\zZl|le_c
luk q_e

J_amevlZlu bkke_"h\Zgby ih?I\_j"~Zxl ~_nbpbl dZ~jh\ ey p
ghfbdb H~”gZdh \uyle_gZ |I_g”~_gpby |_fiZ jhklZ dhebq_kI\Z il
ki_pbzZevghklb kh”_j Zsb_ pbnjh\u_ dhfi_I_gpbb

P_e_khh[jZagh \u”_eblv ]Jjmiim ki_pbZebklh\ gZ ih~]lhlh\d
h[oh"bfh k”_eZzIlv Zzdp_gl kh\j_f_gguf \mazf j_]Jbhgh\ JN

— jZajzZlhlgbdb ijh]jzffgh]lh h[_ki_q_gby

— ki_pbZebklu ih ZgZeblbd_ ~Zgguo

— \_[ "baZcg_ju b jZzajz[hlgbdb

— ki_pbzZebklu ih pbnjh\hfm fZjd_Ilbg]m

— ki_pbzZebklu ih db[_j[_ahiZzkghklb

— ki_prekau ih [ehdg_cg |I_ogheh]byf

— ki_pbZebklu ih bkdmkklI\_gghfm bgl_ee_dIim b fZrbgghfn

_pbZebklu ih bgl_jg_Im \_s_c¢

LJngnh]prby pbnjh\thc wdhghfbdb ijb\_~_I d f_adhfm m\_

lj_[ghklb ki_pbZebklh\ kihkh[guo hkms_kl\eylv pbnjh\u_ L
\k_o mjh\gyo hjl]ZgbazZpbhggh]h h[_ki_g_gby m”_eyy ijbhjbl
mijZ\e_gbx ~Zggufb b pbnjh\ufb |I_ogheh]byfb > @

GZ [Za_ h[jZah\Zl_evguo hjl]ZgbaZpbc \ukr_]h h[jZah\Zgby
\ZgZ k_Ilv ba p_gljh\ pbnjh\hc lIjZgknhjfZpbb mgb\-_jkbl_Ih\ ©F
\_jkbl_I2 b kimlgbdh\ f_""mgZjh~guo gZmqgh f_Ih~"bqg_kdbo p_og
bgnhjfzibdb fzZl_fzZlbdb |_ogheh]bc mkdhj_gghc ih”lhlh\db
\ h[eZklb bgnhjfZpbhgguo | _ogheh]bc b j _ZebaZpbb \ kbkl_f
n_kkbhgzZevgh]lh h[jZah\Zgby i_jkhgZevguo IjZ_dlhjbc jZa\blby



Ijbhjbl_lghc aZz~Zq_c \mah\ klZgh\blky h[_ki_g_gb_ d
kby gZ jugd_ pbnjh\h]lh kijhkZ b ij_~eh _gby gqlh hagZq
ebnbpbjh\Zgguo ki_pbzZebklh\ dhlhju_ kfh]ml khhI\_IklI\h
kh\j_f _gghc pbnjh\hc wdhghfbdb <mau “he gu ij_~hklZ
pbnjh\u_ ieZlnhjfu pbnjh\h]lh h[mqg_gby dhlhju_ hljzZ Zx
bggh\Zpbhggu_ |I_g”_gpbb b bgklblmpbhgzZevgh-1_oghe
db QIlh[u kha”rz\Zlv gh\u_ agZgby b pbnjh\u_ |I_ogheh]t
b kilbfmebjh\Zlv jZa\blb_ bggh\Zpbhgghc b bkke_"h\ZlI
klb \urZxs_cky b 1ZeZgleb\hc fheh”_"b gZ mjh\g_ j_]lbhc

Kibkhd ebl_jZImju

zemoh\ < < Hp_gdZ jheb \mah\ \ dZ~jhR\hf h[._
\hc wdhghfbdb j_]bhgZ < < =emoh\ : K ;ygdbg
E (FRQRP\ — L «— K +

Fhjha H G Khklhygb_ Ijm~h\h]h ihl_gpbZeZ Jhkk
j_kljhcdb wdhghfbgq_kdbo kbkl_f H G Fhjha : <
jZofZgh\ Wdhghfbdz ;;, \_dZ k[hjgbd fZl_jbZeh\
gZmqggh ijZdlbg_kdhc dhgn_j _gpbb Gh\hkb[bjkd
lh~ j_~ H : Qbkdty@h\ithkb[bjkd Kb[bjkdbc mgb\_jkb
[j_[bl_evkdhc dhhi_jZpb t

RZ[mjh\Z : < Bggh\Zpbhgguc ihl_gpbZe kim~_glh\ dZc

pbnjh\hc wdhghfbdb j_]bhgzZz : < RZ[mjh\Z -L : KZ
qg_Ilh\z :dimZevgu_ \hijhku h[jZah\Zgby +
RZ[mjh\z : < Jhev q_eh\_qgq_kdh]h dzZiblZeZ \ukr_]
gby \ jZza\blbb pbnjh\hc wdhghfbdb j_]bhgzZ -: < RZ
g_Ilh\z Bgl_jwdkih = h Kb[bjw K *

K\_~_gby h[ Z\lhjZo

Dhq_|h\Z ?e_gZ :e_diRAgBjBygZKb[bjkdbc JThkmAZjkI\

mgb\_jkbl_I| ] _hkbkl _fbl_ogheh]bc Jhkkby ] Gh\
ohlgh]h H PDLO NVHQLMDVLE#PDLO UX

Fhjha lhebgZ <ZefZybkyjZzgl Kb[bjkdbc mgb\_jkbl | ihlj_
kdhc dhhi_jZpbb Kb[MID Jhkkby ] Gh\hkb[bjkd

H PDLO NVHQLMDVLE#PDLO UX

.RFKHWRYD G®RNW@D*®DGXDWH 6WXGHQW G6LEHU
*HRVA\VWHPV DQG 7THFKQRORJLHV 5XVVLD 1RY
H PDLO NVHQLMDVLE#PDLO UX

ORUR] 3ROODYWHU V 3URJUDP B6WXGHQW 6
&RQVXPHU &RRSHUDWLRQ 5XVVLD 1RY
H PDLO NVHQLMDVLE#PDLO UX



M>D

Diml__\Z H < Djxdh\ D : K_jydh\z : ?
Kb[bjkdbc JThkm~ZjklI\_gguc mgb\_jkbl_I J_hkbkl_f b I_ogheh

HP?GD: M>H<E?L<HJ?GGHKLB
D:Q?KL<HF H;J:AH<:L?EVGUO MKEM=
K BKIHEVAH<:GB?F F?LH>BDB 6(5948%/

< klZlv_ jZkkfZljb\Zxlky hkh[_gghklb ijbf_g_gby f_Ih*bdb VHUYTXDO ~
m~Ah\e_I\hj_gghklb h[mgZxsboky dZq_klI\kEm[jZzZaB\ZkgéVvgkdh [MZgguo
wdki_jlguo “Zgguo ijh\_~_gZ hp_gdZ dzZq_KkI\Z h[jZah\ZIl-_evguo mkem
]h ba mgb\_jkbl_Ih\' ] Gh\hkb[bjkdZ jZajzZ[hlZgu ijbhjbl-lgu_ gZijZ\e_
kI\h\Zgby dZq_kI\Z h[jZah\Zl_evguo mkem]

Dexq_\u_ kemZh\e_I\hj_gghklv dZq_kI\hf mkem] gZijZz\e_gby ih\ur_
kI\Z mkem] f_Ilh”u hp_gdb dZq_kI\Z mkem] f_lh” 6(5948%/

.UXWHHYD 2 9 .U\XNRY . $ 6HU\DNRYD $ (
6LEHULDQ 6WDWH 8QLYHUVLW\ RI *HRV\VWHPYV DQG 7HF

$66(660(17 2) 6$7,6)$&7,21 :,7+ 7+( 48%$/,7< 2)
('8&%$7,21$/ 6(59,&(6 86,1* 7+( 6(5948%/ 0(7+2"

7KH DUWLFOH GLVFXVVHV WKH IHDWXUHV RI XVLQJ WKH 6(594¢
RI VDWLVIDFWLRQ RI VWXGHQWY ZLWK WKH TXDOLW\ RI HGXFDW
H[SHUW GDWD WKH DXWKRUV DVVHVV WKH TXDOLW\ RI HGXFDYV
RI WKH XQLYHUVLWLHV RI 1IRYRVLELUVN DQG LGHQWLI\ SULRUL
HGXFDWLRQDO VHUYLFHV

. H\ZRUWDODWLVIDFWLRQ ZLWK WKH TXDOLW\ RI VHUYLFHV GLUF
VHUYLFHV PHWKRGV IRU HYDOXDWLQJ WKH TXDOLW\ RI VHUYLF

G_h[oh”Abfhklv ihA™_j Zgby \ukhdh]h dZq_kI\Z h[jZah\ZI_
k\yazgz k [hevrbf dhebqg_klI\hf dhgdmj_glh\ gZ jzZzkkfzljb\Z_
jugdzZ \ukhdbfb [j_[h\Zgbyfb Z[bImjb_glh\ b kms_kl\mxshbfb
fb nhjfbjh\Zgby bg”*b\b"mZevghc h[jZah\Zl_evghc |jZ_dlhjbk
mgb\_jkbl_Ih\ \eby_| [hevrh_ dhebqg_kl\h nzZdlhjhY f_klhiheh"
kljmdImjzZz \hafh ghklv mgZklby kim”~_glh\ \ ijh_dlghc "_yl_eV
I_kghlh khljm~rgbq_kI\Z k ihl_gpbZevgufb jZ[hlh*ZI_eyfb d\
hiul ij_ih~Z\Zl_evkdhc ~_yl_evghklb khijm~rgbdh¥Y dzZn_"j hj]
mqg_[ghc jZ[hlu mjh\_gv \hklj_[h\Zgghklb ki_pbZevghkl_c

Wdki_jlgZy hp_gdZ mjh\gy dzZq_klI\Z h[jZah\Zl_evguo mken
bkihevah\Zgb_ jZaebgqguo hp_ghqguo rdZe ~ey hij_~_e_ghby
\u[jZgguo djbl_jb_\ Z 1Zd _ ey g_ihkj_"~klI\_gghc hp_gdb d:
I_jb_\ \ azZz\bkbfhklb hl km[t_dIlb\gh]h fg_gby hp_gsbdZz

F _Ih"bdZ 6HUY4XDO ihfh]Z_1 \uy\blv jZaebgby f_""m h'k
_glh\ b bo nZdlbg_kdbf hiulhf Bkihevamy ~Zgguc f_Ih”" mg
_I ' hp_gblv gZkdhevdh mki_rgh hg m~h\e_I\hjy_I ihlj_[ghkl
memqrblv k\hx jZ[hlm \ I_o h[eZklyo ]~_ [ueb \uy\e_qgu ijh[e



<h fgh]bo jZz[hlZo kh\j_f_ggu_ Z\lhju jZzkkfzZljb\zx!| f_Ih
dzd h”rgh ba gZijzZz\e_gbc ih\ur_gby deb_glhhjb_glbjh\:
> @ <ukhdzy z~Zilb\ghklv ij_~klzZ\e_gghc f_lh~bdb iha\
__"ey hp_gdb JThkm~ZjklI\_gguo mkem] > @ dzZd-fh”_ev
lbklbg_kdh]h k_j\bkz > @ \ dZq_kI\_ hkgh\u ey bkke_~
\Zl_evguo hjJ]ZgbazZpbc > @ beb dZd h”gh ba gzZijz\e_gl|
AN_yl_evghklb mgb\_jkbl_1Z > @

Bamqg_gb_ h[s_I_hj_Ibgq_kdbo ih®#oh”~h\ d hp_gd_ dZqg_k
mkem] ihalhey_I| i_j_kfhlj_Iv kms_kl\mxsmx iZjZ&b]fm ih
ke_~h\zZgbc jzajz[hlz\ khhI\_Ilkl\mxsb_ bgkljmf_glu pbn
j_amevlZlh\ > @

P _evx "Zggh]lh bkke_~h\Zgby y\ey_ |ky hp_gdzZ-dzZq_kl!
1Z >ey “hklb _gby ihklZ\e_gghc p_eb g_h[oh”bfh \uiheg
NZgb hkms_klI\blv k[hj *Zgguo ey hp_gdb dzq_kI\Z ij_~
ijh\_klb ZgZeba ~Zgguo \ khhI\_Ikl\bb k f_Ilh~"bdhc 6HL
j_dhf_g~Zpbb ih memqgr_gbx dZq_kI\Z h[jZah\ZI|_-evguo n
"h\Zgbyh*bg ba mgb\_jkbl_Ih\ ] Gh\hkb[bjkdZz H[t_f \u]
\_~_gby bkke_"~h\Zgby khklz\be g_eh\_d

GZmqgZy gh\bagZ jZ[hlu aZdexqZ_lky \ jZajZfhld_ kh
guo djbl_jb_\ dZq_kI\Z mkem] mgb\_jkbl_1Z \ khhI\_IkI\k
b jzkq_Il_ "hihegbl_evguo hp_ghqguo dhwnnbpb_glh\ hi
dZg_kI\Z mkem] highkbl_evgh mjh\gy h b~"Zgbc R[mqgZxs
]h khklhygby Hkgh\hc f_Ih”"bdb 6(5948%/ y\ey_Ilky hijhk
juf [ueh ij_"eh” _gh hp_gblv jZaebggu_ Zki_dlami]j_"~hkl
Dexq_\u_ dzZl_Jhjbb ih dhlhjuf ijh\h*beZkv hp_gdZ n
mkem] hI\_IklI\_gghklv i_jkhgZeZ \hafh ghklb h[{kem b\
j_kihg~_glh\ hp_gb\Zebkv ih rdZe- thd_g#%hiehéhhlz
ebggh KJ[hj i_j\bgghc bgnhjfZpbb bkihevah\Zeky k ijb\e
hgZevguo \hafh*ghkRIH IRUP

Ilhke_ ijh\_"~_gby hijhkZ [ueb jZzkkgblZgu kj_"gb_ agzZq
gy \hkijbylby b h'brZgbc j_kihg~_glh\ hij_~_e_gu ihdZa
em]b Z 1Zd _ dhwnnbpb_glu dZq_kI\Z hlghkbl_evgh h'k
khklhygby mkem]lb I|Z[ebpZ KjzZ\gb\Zy hp_gdb kim~_g
mgb\_jkbl_I fh™ _1 \u”r_eblv dexq_\u_ h[eZklb ]*- _klv g
dZy bgnhjfZpby ihalhey_| jZajzZ[hlZlv ieZgu ih memqr_gt
khkj_~hlhgblv mkbeby gZ |I_o Zki_dlZo dhlhju_ gZb[he__



Hp_gdZ m~h\e_I\hj_gghklb dZg_klI\hf mkem] mgb\_jkbl_
] Gh\hkb[bjkdZz

- H djz
b 1bl Wdki_jlgu_ hp_gdb| o 2| #Q \Zpg_hgk 4 | 4
GZebgb_ "hklZlhgqghc bgnhjfZpbhg
F ghc [Zau h ij_"eZzZ]Z_fuo-ijhnbeylo h[
mg_gby
F Khklhygb_ Zm~blhjgh]h nhg"Z F
F Bfb”" khljm~gbdh\ mgb\_jkblIZ
G <uiheg_gb_ h[yazl_evklI\ khleZkjgh mk
eh\byf “h]lh\hjZ -
G GZp e_gghklv gZ j_r_gb-|ijh[e_|f kim
_gq_kdh]lh khh[s_kI\Z -
G <ukhdbc j_clbg] b j_imlZpby|/\m@aZz +
G <hkiblZl_evgZy jZ[hlZ kh|klm~_glZfk +
H <ukhdbc mjh\_gv “bkpbiebgbjjh\Zggh
klb khljm~gbdh\ mgb\_jkb|_I12
H <ukhdbc mjh\_gv ijhn_kkhhhgZebjafz
khijm~gbdh\ mgb\_jkbl_1Z -
H HjlZgbazZpby kbkl_fu gzZklzZ\gbqg | kl\Z
Ney Z"ZilZpbb kim~_glh\ -
M <ukhdbc mjh\_gv “h\_jby b hj]Zgbaz
pby \azZzbfhihfhsb
<_"eb\hklv b \gbfzl_evghklv |ih high
M “gbx dh \k_f aZbgl_j kh\Zgguf|kkh
jthf
Klbfmebjh\Zgb_ "_yl_evghklt khljm~
M gbdh\ mgb\_jkbl_1Z kh klhjhgu jmdhk
\h~kI\Z
J ZebaZpby bg”b\b"mZevgh]h ih"oh”ZzZ +
K MqZka \'ijhnhjb_glZpbhgghc *_y
_evghklb kh klhjhgu dZn]"]j
K Hjb glbjh\Zgghklv gZ kh{ex"| gbl_ bg
I_j_kh\ kIm”_glh\ B
K MAh[gh_ jZkibkzZgb_ jZ{hly mjgb\| j,
kbl_1Z B

>ey \bamZebaZpbb j_amevliZlh\ gZ dhhj*bgZlghc iehkdhklb
emqg_ggu_ hp_gdb dZq_klédhdigequ\Z hkagZq_gby -ihdZaZl_ey
qg_kI\Z Z-hkgZg_gby \Z ghklb dZ ~h]lh IbiZ djbl_jby jbkmgh
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J_amevlZlu bkke_"h\Zgby

< d\zZ7jzZl k \ukhdbfb hp_gdzZfb dzZq_kI\Z b \Z ghklb ihiz
F G G G G H H M M M “\mo djbl_jb_\H b
gbadzZy \Z ghklv ey j_kihg”_glh\ gh \ukhdb_ ~“hklb]Jgmlu_
kn"_eZlv \u\h® qglh *ey kim~_glh\ g_ hg_gv \Z gu ihfhsv kbt
kbl_1Z \ \u[hj_ ijhnbey h[mqg_gby b ebggh_ mqzZklb_ ij_ih’
ijhnbey h[mqg_gby kim~_glhf Mgb\_jkbl_Im ~ey ih\ur_ghby
klb h[fmgzZxsboky Ij_[m_Ilky kh\_jr_gkl\h\Zlv dZ " ~uc ba mdZ

GZb[hevr__ \gbfzZgb_ ke_~m_I| h[jZlblv gZ djbl_jbb k bg
K HjlZgbazZpbb ey ihA""_j Zgby \ukhdh]h j_clbg]Z ke_
gh\leylv kh”_j"Zgb_ bgnhjfZpbhgguo [mde_Ilh\ ijh\h”blv f
\k_o "_eZxsbo Z 1zd _ jZajzZ[Zlu\Zlv ijh]jzffu ZAZilZpbhb
g_gb_ i_j\uo e_I| h[mg_gby < ijhp_kk_ bkke_"~h\Zgby ¢
djbl_jb_\ ihiz\rbo \h \lhjhc b Ij_Ibc d\Z*jZlu dhhj*bgZlc

J_amevlZlu bkke_"h\Zgby ihal\hebeb \uy\blv ke_"mx
f_lh*"bdb

— \ukhdbc mjh\_gv Z~Zilb\ghklb ~ey j_r_gby az”~zZq |
dhc b fhgblhjbglhf dZq_kI\Z h[jZah\Zl_evguo mkem] \g_
]ljZffu h[jZah\Zgby

— agZgbfhklv "ey j_ZebaZpbb kljzl_]lbg_kdbo p_e_c jZa

— ijbf_gbfhklv hlghkbl_evgh ih\ur_gby dZq_kHIZ \hkil
[hlu k\yazZgghc k Zdlb\guf \hle_q_gb_f kim~_glh\ \ kh\_
jZah\zZl_evghl]lh ijhp_kkz

— j_Zebam_fhklv \ieZzg_ jZajz[hldb b kh\_jr_gkl\h\Zgby gh!
guo klzg”~zZjlh\ hjl]Zzgbazpbb j_lezf_glbjmxsbo mq_[gu_ b d

Kibkhd ebl_jZImju

;Zjfbgz ? @ KZgbgZ E < Kblgbdh\Zz ? E-F_Ilh*h
"bgq_kdb_ Zki_dlu mklZgh\e_gby h[jZlghc k\yab k gZ



j_ZebaZpbb gZpbhgZevguo ijh_dlh\ KhpbZevgu_ b wdh

kKl_fu — < — K +

<ZjezZfh\z > < Nbezlh\z < ; ["mjzZbfh\Zz G H :gz
hp_gdb dZqg_kI\Z h[jZah\Zl_evguo mkem] < _klgbd :elZ:
wdhghfbdb b—ijZ\Z « +— K +

>jh[bah\Z D F LdZgq_gdh : H Hj]J]ZgbazZpby bggh\Zphbt
ghklb \ mgb\_jkbl_I1Zo | _jki_dlb\gu_ gZmqgu_ bkke_"h'
rdheu fZl_jbZeu <k_jhkkbckdhc kilm”~_gg_kdhc gZmqgghc
JyaZgv fzy A% aRgy JyazZgkdbc JhkmAZjkl\_gguc .
| _ogheh]bg_kdbc mgb\_jkbl_I| bf | — Bhklug_\Z

@hoh\z < < ;ex"bd : J F_Ilh”bg_kdbc ih~oh” d hp_gc
kilbg_kdh]h k_j\bkzZ fhjkdbo ihjlh\ rabfml gZmqgguo bk
wdhghfbdZ b mifZ\e_gblL < — K *

Djml__\zZ H < Bkke_~h\Zgb_\g_rg_]h [j_g”Z h[jZah\ZI
A _gbc \ mkeh\byo dhgdmj_glgh]h jugdZz :dkmZevgu_ \h
\Zgby — <« — K +

Oe_[h\bg > B :gZeblbg_kdb_ \hafh ghklb f_Ih"Z VHUYT
ijhp_kkh\ \ \ukr_f h[jZah\Zgbhb KIZIbklbdZz \ kljzZl_]bqg_!
Ibb Jhkkbb k[hjgbd gZmqgBudmljkt*h\Bjdmlkdbc Jhkm~Zj
kI\_gguc mgb\_jkb+ K +

K\_~ gby h[ Z\lhjZo

Djml__\Z HdkZgzZ <ezAdZfgjhwdhg gZmd ~hp-_gl ~hp_gl
Aju pbnjh\hc wdhghfbdb b f_g_~"f_glZ Kb[bjkdbc ]hkm~Zjkl
\_jkbl_I ]_hkbkl_f b I_ogheh]bc ] Gh\hkb[bjkd me le
H PDLO )UDQVBSD\V#PDLO UX

Djxdh\ Dbjbee :g*"hIm\gZoxsbcky Kb[bjkdbc Jhkm#~Zjkl\_gguc
\_jkbl_I ]_hkbkl_f b I_ogheh]bc ] Gh\hkb[bjkd me le
H PDLO .LULOO NUXNRY #JPDLO FRP

K_jydh\Z :gZklzZkby ?\H[nyyZXxglcky Kb[bjkdbc-Thkm~ZjkI\_
guc mgb\_jkbl_I J_hkbkl_f b I_ogheh]lbc ] -Gh\hkb[bjkt
ghlh ~ H PDLO QDVW\D QDVW\D #LFORXG FRP

_.UXWHHYD 2BEDUQQGDGDWH RI 6FLHQFHV LQ (FRQRPLFV
'HSDUWPHQW RI 'LJLWDO (FRQRPLFV DQG ODQDJHPHQW
*HRV\WWHPV DQG 7THFKQRORJLHYV 5XVVLD 1RYRVL
H PDLO )UDQVBSD\V#PDLO UX

_U\XNRY .LBWXGKBQW 6LEHULDQ 6WDWH 8QLYH!
DQG 7THFKQRORJLHV 5XVVLD 6WRYRVLELUYV
H PDLO .LULOO NUXNRY #JPDLO FRP

6HU\DNRYD $QPWWONQW (6LEHULDQ 6WDWH 8QLYHL
DQG 7THFKQRORJLHV 5XVVLD 6WRYRVLELUYV
H PDLO QDVW\D QDVW\D #LFORXG FRP



M>D

E_\dbg = =
Hfkdbc Jhkm~ZjklI\_gguc mgb\_jkbl_I iml_c khh[s_gby

L?0GHEH=BY G:MQGH=H L<HJQ?KL<: B KLBFMEBJH<:
IM;EBD:PBHGGHC :DLB<GHKLB 1J?IH>:<:L?E?C
LJ:GKIHJLGUO <MAH<

< klzZlv_ jzkkfzljb\Z_Ilky I _ogheh]lby gZmqggh]lh[b\dhgh\iZ§gDyk mq
bgrb\bAmZevghc b dhee_dlb\ghc jZ[hlu Ih~g_jdb\Zxlky ij_bfms_
gZmqghc ~_yl_evghklb gZ~ bg”b\b~ mZevghc jZ[hlhc \ kl\yab k jZk

euo gZmgguo Jjmiizo \hafh ghklvx Zdlb\baZphbb I\hjq_kdh]h ihl_

y\e_gZ ijyfZy b h[jZlgZy aZ\bkbfhklv f_""m im[ebdZpbhgghc b I\hj
Dexq_\u_ kegwmdz gzZmdhf_ljby fZeZy gZmqgZy ]jmiiZ ieZgh]

jh\Zgb_ gZmgqgh_ I\hjg_kl\h im[ebdZpbhggzZy Zdlb\ghklv

/HYNLQ * *
2PVN 6WDWH 7UDQVSRUW 8QLYHUVLW\

6&,(17,),& &5($7,9,7< 7(&+1,48(6 $1' 67,08/$7,1*
38%/,&%$7,21 $&7,9,7< 2) 75$163257 81,9(56,7,(6
352)(66256

7KH DUWLFOH GLVFXVVHV WHFKQLTXHV RI VFLHQWL¢F FUE
RI' LQGLYLGXDO DQG FROOHFWLYH ZRUN 7KH DGYDQWDJHV
ZRUN DUH HPSKDVL]HG LQ FRQQHFWLRQ ZLWK WKH GLVWULE
SRVVLELOLW\ RI HQKDQFLQJ WKH FUHDWLYH DFWLYLW\ RI D
UHODWLRQVKLS EHWZHHQ SXEOLFDWLRQ DQG FUHDWLYH DF

.H\ZRU&¥FLHQFH VFLHQWRPHWULFV VPDOO VFLHQWL¢{F J
FUHDWLYLW\ SXEOLFDWLRQ DFWLYLW\

GZmqggh |_ogbg_kdbc ijh]j_kk b nhjfbjh\Zgb_ wdhghfb
kI\mxIl g_h[oh”bfhklb ihemqg_gby gh\h]h gZmgghthtagZgby
| _evghklb y\ey_ Iky “bgZfbqg_kdhc b ihklhyggh jZa\b\Zxs
p_gljZzevgh_ f_klh azgbfzZxl gZmqgu_ jZ[hlgbdb -< gzZklF
kiIVZo fZkkh\hc bgnhjfZpbb b”_I "bkdmkkby h f_klI- bkdmk
IZ \ b_jZjobb highr_gbc f_""m |_ogbqg_kdbfb kj_~kI\Zfb
bgnhjfZpbb b _kl_kI\_gguf bgl_ee_dlhf <k_ wlh Ij_[m_
gby ijbjh”u bgl_ee_dIimzZevghc "_yl_evghklb qglh iha\hel
gb bkihevah\zZlv gZmqgguc ihl_gpbzZe zZdz”_fbg_kdh]h kh!

<h\e_qgq_gb_ gZmqgh i_"Z]lh]lbg_kdbo khijm~gbdhY \ kha”z
Ih\Zgh g_h[oh~bfhklvx fh*_jgbaZpbb \k_o kn_j wdhghfbq_
b I _ogbg_kdbo kbkl_f >ey i_j_ oh~Z gZ bggh\Zpbhgguc
kilb ke_~m_I bkihevah\Zlv dhee_dlb\gu_ f_Il&ZpbxZifhlu ~b
ih~z\zl_evkdhc ~_yl_evghklb ihwlhfm ij_ih~"Z\Zl_eb \ma
jheb gZmqgguo jZ[hlgbdh\ f_g_~"_jh\ fZjd_lheh]h\ dhm¢



P_ev bkke_"™\iZah¥[hlZlv | _ogheh]bx gZmaggh]lh I\hjg_klI\zZ
"b\b"mZevguo bkke_"h\Zl_e_c b fZeuo gZmqguo ]jmii

AZ"Zgb bkke_"~h\Zgby hij_"~_eblv hlghr_gby b \aZbfhaz\b
im[ebdZpbhgghc b I\hjg_kdhc Zdlb\ghklvx hp_gblv ij_bfms
Ib\ghc jZ[hlu gZ”~ bg*"b\b"mZevguf bkke_~h\Zgb-f \uykgblv
dhf_ljbg_kdbo ihdZazl_e_c gZ I\hjgq_kdmx Zdlb\ghklv gZmqg

GZmqgZy gh\bagZ bkke_~h\Zgby aZdexqZ_Ilky -\ \uy\e_gbb
ghc aZ\bkbfhklb f_"2m im[ebdZpbhgghc b I\hjg_kdhc ZdIb\gl
hij_~_e_gb_ ij_bfms_kI\Z dhee_dlb\gh]lh gZmqggh]h I\hjg_kI\
"mzZevgufb f_lh~rZfb jZ[hlu

Bkke_~h\Zgb_ hkh[_gghkl_c im[ebdZpbhgghc b-I\hjg_kdhc 2z
ih"zZ\Zl_e_c ljZgkihjlguo \mah\ \uiheg_gh k ijbf_g_gb_f f_
\Ihjbgghc bgnhjfZpbb ZgZebaz kbgl_azZz K ihfhsvx k[hjZ bg
ihevamy gZmqgu_ mqg_[gu_ ba”zZgby kijZ\hggmx ebl_jZImjm
kmsghklv I\hjg_kdhc b im[ebdZpbhgghc Zdlb\ghklb ih~oh”u
dhee_dlb\ghc gZmqgghc jZ[hlu F_Ilh” ZgZebaZ ihalhebe \uy
agZgbc ijb hjlZgbazZpbb gZmgghc ~_yl_evghklb Bkihevah\Zc
aZ "Zeh \hafh ghklv knhjfbjh\Zlv hkgh\gu_ ijbgpbiu Zdlb\baz
N_yl_evghklb azZ kq_I bkihevah\Zgby f_Ih~"h\ dhee_dlb\ghc j:

K jZa\blb_f kbkl_f gZmqggh]h pblbjh\Zgby i_j_oh”~hf d h[s_
\hagbdzZ_1I| g_h[oh”bfhklv \ dhebqg_kl\_gghc b dZghkI\_gghc hp
gZmgghc ~_yl_evghklb Dhk\_gguf ihdzZzazl_e_f gZmqgghc zZdl
im[ebdZpbhggZy Zdlb\ghklv dhlhjZy klbfmebjm_lky jmdh\h”KI\F
guo hjlJ]ZgbazZpbc dZd ih hilghr_gbx d kilm~_glzf > @ 1Zd b d

FZl_jbZevgh_ kibfmebjh\Zgb_ kim”~_gq_kdhaghgkiwdb kl\yazZgh
ihemqg_gby ih\ur_gghc klbi_g”bb ih gzijz\e_gbyf \ gbkeh dh
b gZmqggh bkke_~h\Zl_evkdZy jZ[hlZ >ey gZmqgh i_~Z]lh]lbqg_
kbkl_f_ ljZgkihjlguo \mah\ ijb kilbfmebjh\Zgbb I\hjg_kdhc Zd
ihevam_Ilky wnn_dlb\guc dhgljzdl

< kh\j_f_gguo mkeh\byo dhgdmj_gpbb gZmqggh-h[jZah\ZI|_¢
gbc aZ [he__ \ukhdb_ ihabpbb \ jZaebgguo f_""mgZjh”~guo j_
f_j 46 :RUOG 8QLYHUVLW\ 5DQNLQJV 7LPHV +LJKHU (GX
RlI :RUOG 8QLYHUVLWLHV b ij hjlZzgbazZpbb klj_fylky ih\uk
Zdlb\ghklv k\hbo khljm~gbdh\ \ \_~msbo i_jbh”"bg_kdbo ba"z
jm_fuo \ [Zdbo gZmdhf_Iljbq_kdbo [ZaZo "Zgguo dZd gZijb
RI 6FLHQFH &RUH &ROOHFWLRQ \ Ihf gbke_ __ ih*jZa"_e:
6FLHQFHYVY &LWDWLRQ ,QGH[ 5XVVLDQ 6FLHQFH &LWDWL

GZmqggZy ~_yl_evghklv dzZzd b ex[Zy ~_yl_evghklv q_eh!
kbhgZevghc h[sghklb fh _I [ulv hj]Zgbah\ZgZ gZ ijbgpbiZo
I1Z P_e _gZijZ\e_ggZy hjlZgbazZpby gZmqghc jZ[hlu kihkh[KkI\
ijhba\h~bl_evghklb Ijm~Z qlh \ujz Z_Iky \ ]_g_jZpbb gh\h]h
gby beb bah[j_|_gby mkljhckI\ k bkihevah\zZgb_f-gh\uo ijbgp
pbhgbjh\Zgby

Im[ebdZpbhggZy b I\hjg_kdZy ZdlIb\ghklv yleyxlky \azZbfh"I
\brZfb ~"_yl_evghklb ihwlhfm g_h[oh”bfh jZkkfZljb\Zlv bo \F



b \azbfhlebygbb Fh gh hij_~_eblv ijyfmx b h[jZigmx aZ
"m im[ebdZpbhgghc Zdlb\ghklvx b I\hjg_kdhc ZdlIb\ghklv
ijb ijh\_~_gbb dhee_dlb\ghc gZmgghc jZ[hlu hjl]ZgbaZzp
]imii Hj]ZgbazZpby dhee_dlb\ghc jZ[hlu ij_"iheZ]Z_I| jZKki
Z 1Zd _ jhlZpbx jhe_c \ ihke_~"mxsbo gZmqgguo bkke_"h\

< hjl]Zgbazpbb dhee_dlb\ghc gZzmqghc jZ[hlu kdjul [h
gh kms_kl\mxsb_ kljmdImju gZmqghlh ieZgbjh\Zgby fh"
"bpbhggufb hjb_glbjh\Zgu gZ bg”"b\b"mZevguc gZmqgu
ba ijbgbg gbadh]h ijhp_glZ \uoh?Z dZg”"b”ZIh\ gZmd ihk
ey_Ilky Ih qglh hgb qZklh hdZau\Zxlky ©h~"bghdbfb2 \ ijhy
"h\Zl_evkdhc jZ[hlu

ljZzdlbg_kdbc hiul kharZgby b mqZklby \ fZeuo-gZmaqgg!
\Z_| m\_ebqg_gb_ I\hjg_kdhc ZdIb\ghklb mqgzZklgbdh\ 1Zdl
wnn_dlZ kbg_jlbb Fh'gh jZa”_eblv \kx kh\hdmighklv m
iu \uiheg_gb_ gZmgguo baukdzZgbc \ h*bghgdm Iy]hl_
bkke_~h\Zgbyf

P_evx gZmgghc jZ[hlu y\ey_|ky ]_g_jZpby gh\hlh gZ
mihjy*hg_gb_ b mlhgg_gb_ kms_kl\mxs_]h qlh +h"_ | [ul
ghlh ihbkdzZ 1Ijb ijh\_~_gbb wdki_jbf_glZevguo gZmqgguo
g_ lhevdh ihemqg_gb_ j_amevliZlh\ wdki_jbf_glh\- gh b b
s_gb_ gh\h]h gZmqgghlh agZgby

:gZeba ijhnbe_c JBGP hl_qg_klI\_gguo Z\lhjh\ ihdZau\Z
ebq_kI\hf khZ\lhjh\ b dhebq_KkI\hf im[ebdZpbc _klv ijyfZy
\ujZz Z _|Iky \ m\_ebqg_gbb dhebq_kI\Z im[ebdZpbc \uiheg
mqgguo ]jmiiZo Dhee_dlb\guc o0ZjzZdl_j gZmqgghc j-Z[hlu ij_
N_ckl\b_ k _"bghfure_ggbdZfb beb k zZ\Ihjzfb dhlhju_ h[e
\aZbfh"hiheg_gby WIh agZgbl glh m hrghlh q_eh\_dZ em
jihVNZlv gh\h_ Z _1h khz\lhj h[ez~Z_1 kihkh[ghklyfb g_ldh]
gZmqggh]h I_dklZ hnhjfe_gby \ khhI\_Ikl\bb k Ij-[h\Zgby
_1 glh 1Zd ijhbkoh”bl dZ ~uc jZa gh [u\lZ_Il b 1Zzd \hafh

< g_dhlhjuo kemqZyo \hagbdZ_1| g_h[oh”bfhklwv\ kha”:
e_dlb\h\ ba lj_o b [he__ g_eh\_d ]J*_ dZ ~uc gq_eh\_d \i
gZijbf_j hjlZzgbazlhjzZ jmdh\h”"bl_ev gZmqghc Jjmiiu 1_
I_1jZlhjzZz ihemq_ggh]h fZl_jbZez i_j_\h~gbdZ ijb g_hJ[o
gZmgghc klZlvb gZ bghkljZgghf yaud_

Bf _ggh \ dhee_dlb\ghc jZ[hl_ ijhy\ey_Ilky ijy-fZy b h
fhklv f_"~m im[ebdZpbhgghc Zdlb\ghklvx b I\hjgdkdhc Zd
I\hjg_kdZy ZdIb\ghklv fh™_1l ijb\h”~blv beb g_ ijb\h”~blv d
Zdlb\ghklb Z im[ebdZpbhggZy ZdIb\ghklv fh _| kibfmebj!
ebjh\Zlv I\hjg_kdmx Zdlb\ghklv DzZdzZy [m”~_I| aZ\bkbfhkl
gZy hij_~_ey_I Im jhev dhlhjmx \uihegy_I| gqg_eh\_d \ fZ

WIlb azZ\bkbfhklb ijhyleyxlky bf_ggh \ dhee_dlb\ghc gz
h~bghqguo Z\Ihjh\ aZdhghf_jghklb g_fghlh *jm]b_ gh k
kdjulZ_Ilky \ Ihf qlh ex[Zy ~_yl_evghklv ex[Zy jZ[hlZ "]
\'i_j\mx hq_j_"v g_ kzZfhfm gq_eh\_dm Z \g_—+gfZeXyhjhg_



gZmqgZy ]jmiizZ h[jZah\Zl_evghc hjl]ZgbaZpbb gblZl_eyf ;
ijhkZ ex[Zy ~_yl_evghklv ijboh”bl \ miZz~hd "he™-_g [ulv knhj
dj_lguc azZijhk gz ij_"~ihez]zZ_fuc j_amevlZIl "_yl_evghklb
fheh”uo mq_guo ZkibjzZglh\ 1Zd dzZd ijb hlkmlkl\bb dhgdj
azZzdZaqbdzZ g9gZmqgZy jZ[hlZ klZ]gbjm_I HKh[_ggh _keb ij
ky jZ\gh mrb_ gZmqggh]h jmdh\h”bl_ey dhlhjuc-nzZdlbqg_kdb
gylv jhev aZzdZaqgbdz

GZmdhf_ljbg_kdb_ ihdZaZzZl_eb p_ggu g_ kZfb ih k_[_ gh vy
gb_f ~_yl_evghklb mqg_ghlh qlh fh™ _I [ulv hljZz _gb_f ~“h[jhk
g_"h[jhkh\_klghklb beb wilbgghklb g_wlbgghklb dhgdj_lghlh
gZ ih\ur_gb_ gZmdhf_ljbg_kdbo ihdZazZl_e_c hl jmdh\h”~kI\.
fh™_I [ulv \hkijbgyl [md\Zevgh qlh ijb\h”*bl d kha”Zgbx ijz
dmkkl\_gghc gZdjmld_ ihdZaZl_e_c Gh hagZdhfe_gb_ k ijhr
jh\ b ijh\_jdZ ih hij_~_e_gguf djbl_jbyf e_]dh ihdZau\Z_I bk
m\_ebqg_gb_ ihdZazl_e_c¢c Hgh g_ hagzZqgzZ_l qlh m\_ebqg_gb.
ihdZzazl_e_c g_\hafh'gh gh g_ klhbl ih~f_gylv ifbgbgu b ke
aZl_<ebwlh ke_7kl\b_ ijbgbgu "_ m\_ebq_gby pblbjm_fhklb
ky \ gZibkzZgbb dzq_kl\_gguo gZmgguo jZ[hl \h i_j\uo b kh
Ney jZkijhkljZzg_gby wlbo jZ[hl \h \lhjuo qlh[u k gbfb hagZc
kbfZevgh_ gbkeh gblZl_e_c

Lzdbf h[jZzahf hjl]ZgbaZpby gZmqgghc jZ[hlu k\y-aZgZ k g_h][
bkdz \g_rgbo kibfmeh\ d ih\ur_gbx I\hjg_kdhc Zdlb\ghklb 1Ij
dhee_dlb\ghc gZmqgghc jZ[hlu gZ” bg"b\b"mZevguf \uiheg_gb
ke_"h\Zgbc khklhyl \ ki_pbZebazZpbb mqgzZkligbdht ]jmiiu qlh
kblv im[ebdZpbhggmx Zdlb\ghklv

:gZeba gZmdhf_Iljbqgq_kdbo ihdZazl_e_c zZ\lhjz Y kbkl_fZo p
al\hey_ | hp_gblv aZzdhgq_gghklv _1h bkkeléhgdbgbk 8Z kq_lI
gZmgguo klZl_c \ k[hjgbdZo dhgn_j_gpbc b gZmgguo "mjgZe
ghklv Z\IhjzZ \ [ZaZo pblbjh\Zgby kihkh[kI\m_1I jzZkijhkljZg_gb
_]lh bkke_~h\Zgbc kj_"b zZdz~_fbqg_kdh]lh khh[s_kI\Z hij_"_e
lh gzZijz\e_gby

Kibkhd ebl_jZImiju

FhegzZgh\z ? < Bggh\ZpbhggZy Zdlb\ghklv km[t_dlI
jZah\Zl_evghl]lh ijhp_kkzZ \ kh\j_f_gghf \ma_ I _jki
db— — < — K +

RZ[jh\z G < f[Zjh\Z 1 : Im[ebdZpbhggZy Zdlb\gh
Ih\ jhkkbckdbo \mah\ Hl[jZah\Zgb_Lb gZmdZ

K +

Jhigmrdbgz ? < Ilhlzr_\ D : H g_h[oh”bfhklb 25&,

"b'_gby kh\j_f_gguo [bhf_"~bpbgkdbo bkke_"~h\Zgbc
M=FM -« — K +



K\_~_gby h[ Z\Ilhj_

E_\dbg =jb]lhjbc =jbldgdg~r\Bal_jbgZj gZmd "hp_gl aZz
Abj_dlhjz ih mg_[ghc jZ[hl_ bgklblmlZz f_g_~"f_gtzZ b wdh
n_"ju wdhghfbdb IjZgkihjlZ eh]bklbdb b mijZ\e_gby dZq
km~rZjklI\_gguc mgb\_jkbl_I iml_c khh[s_gby ] Hfk
H PDLO OHZNLQBJU#PDLO UX

/ITHYNLQ *ULZPQ\GLGDWH RI 9HW 6FLHQFHV $VVF
'LUHFWRU IRU $FDGHPLF $IIDLUV RI WKH ,QVWLW)
$VVRFLDWH 3URIHVVRU RI WKH '"HSDUWPHQW RI (FF
4XDOLW\ ODQDJHPHQW 2PVN 6WDWH 7UDQVSRUW 8QLY
H PDLO OHZNLQBJU#PDLO UX



M>D

Ebg_pdbc G
Gh\hkb[bjkdbc JThkm~ZjklI\_gguc mgb\_jkbl_|I wdhghfbdb
©GBGO? :H ©lhqlZ Jhkkbb?

JBKDB IJBF?G?GBY :G:EBLBDB Q?EH<?Q?KDBO J?KMJKH-=<
< F?G?>@?F?GL?

< klZlv_ hp_gb\Zxlky jbkdb \g_"j_gby ZgZeblbdb-§_emijg\&«dbo j_kmjk
gbb i_jkhgZehf :gZebabjmxlky ihl_gpbZevgu_ hrb[db gZ q_luj_o mjh\gyo
njZlf_glZjghc hig_lghklb ijh*\bgmlh]lh mjh\gy kljZI_]bg_kdh]h ZgZeb
\Zgghklb \ [bag_k < jZ[hl_ ih*rq_jdb\Z_Iky \Z ghklv mqgZklby +5 f_g_"
wlZiZo “ey mki_rgh]h \g_”"j_gby bggh\Zpbc \ mijZ\e_gbb i_jkhgZehf

Dexq_\u_ kelz\gZZeblbdZ gq_eh\_q_kdbo j_kmjkh\ mijZ\e_gb_ i_jkhgZ
+5 ZgZeblbdZ njz]lf_glZjgZy hlg_lghklv ijh*\bgmluc mjh\_gv kljzZI_]t
bgl_J]jbjh\Zgghklv \ [bag_k hrb[db \ ZgZeba_ "Zgguo +5 f_g_""f_gl
gheh]bc kbkl_fguc ih”oh?

JLQHWVN\ 1 $
1RYRVLELUVN 6WDWH 8QLYHUVLW\ RI (FRQRPLFV DQG 0

5,6.6 2) $33/<,1* +80$1 5(6285&(6 $1$/<7,&6
,1 0$818$*(0(17

7KLV DUWLFOH DVVHVVHY WKH ULVNV DVVRFLDWHG ZLWK LPSO|
SHUVRQQHO PDQDJHPHQW 3RWHQWLDO HUURUV DUH DQDO\]HG DF
UHSRUWLQJ DGYDQFHG OHYHO VWUDWHJLF DQDO\VLV DQG LQV
PDQDJHPHQW LQYROYHPHQW DW DOO VWDJHV LV HPSKDVL]HG IR
LQ SHUVRQQHO PDQDJHPHQW

"H\ZRUBXPDQ UHVRXUFHV DQDO\WLFV SHUVRQQHO PDQDJHPHQW
UHSRUWLQJ DGYDQFHG OHYHO VWUDWHJILF DQDO\VLV LQWHJU
PDQDJHPHQW WHFKQRORJ\ LPSOHPHQWDWLRQ V\VWHP DSSURD

:gZeblbdZ g_eh\_gq_kdbo j_kmjkh\ y\ley Iky h~rgbf ba hkg
\ fbj_ +5 k 1h~rZ qlh h[mkeh\e_gh ih\k_f_klghc pbnjh\b
g_k ijhp_kkh\ Z 1zZd _ jZa\blb_f ijh]jzffgh]lh h[_ki_qg_gby
hfezZklyo <ihke_"kl\bb ij_"klZ\e_ggZy I_g~_gpby hdzZ _I \e
g_"f_g! 'DWD 'ULYHQ ih”*oh” klZg_I bkihevah\ZIlvky \ [hevr]|
b ]Thkm~AZjklI\_gguo kljmdImjZo dhlhju_ kihkh[gu hj]Zgbah\u\!
N"Zgguo H~MrgZdh dzZd b \ ex[hc I_ogheh]bg_kdhc j_\hexpbb
klhyl k\hb \uah\u b jbkdb

>ey ba[_"Zgby ihl_gpbZevguo hrb[hd \ bgl_jij-1Zpbb ~Zgg
ke_"kl\bb ijb\h~bl d g_dhjj_dlguf j_r_gbyf g_h[oh~bfh ihgyl
'ULYHQ ih”*oh” baf_gy_ | izjz"b]fm mijZ\e_gby g-eh\_q_kdbf
db_ jbkdb khimlkl\mx| wlhc IjZgknhjfZpbb

:dimZevghklv "Zgghc jZ[hlu aZdexqZ _Iky \ Ihf glh[u \g_Kklb
e_gb_ gZmqgguo ijh[_eh\ b jZzatykg_gb_ \Z guo Zki_dlh\ \ h[eZ



g_eh\_q_kdbo j_kmjkh\ b 'DWD 'ULYHQ ih*oh”"Z <Z ghklv \
g_jdb\z _lky I_f qglh g_kfhljy gZ gZebgb_ hI*_evgue jZ[hl
gb_gZ hij_~_e_gb_ b \g_"j_gb_ +5 ZgZeblbdb ebrv g_fgl
dZkzxlky ijh[e_fzZlbdb ihl_gpbZevguo jbkdh\ qlh-*_ezZ_I
gb_ ZdimZevguf b agZgbfuf ey ijZzdlbdb mijZ\e_gby b gz

L_hj_Ibg_kdhc hkgh\hc bkke_~h\Zgby ihkem beb Ijm~u k
dhlhju_ \g_keb agZqgbl_evguc \deZ” \ jZaebqgu_-Zki_dlt
g_kdbo j_kmjkh\ b bo jZ[hlu hdZaZeb \ebygb_-gZ nhjfl
kdhc [Zau “Zggh]lh bkke_~h\Zgby

— @Zd Nbp _gk \g_k i_j\hgZgZevguc \dezZ”™ \ ZgZeblbc
kmjkh\ hkgh\hiheh gbd ~Zgghc h[eZklb

— H E QmeZgh\Z b J : >he _gdh Z\lhju gZmqgguo im]
jZkkfzZljb\Z_Iky ijbf_g_gb_ ZgZeblbdb gqg_eh\_qg_kdbo j_kmj

— Wjbd \Zg <mevi_g Z\lhj klZl_c gZijZ\e_ggue gZ ban
dZzazl_e_c \ dhgl_dkl_ gq_eh\_g_kdbo j_kmjkh\

— X < Dmijbygh\ b : X Dhih\Z Z\lhju gZmqguo jZ[h
kh\j_f_ggu_ f_Ih”u ijbf_g_gby [bag_k ZgZeblbdb \ Ihf c
mijZ\e_gby q_eh\_q_kdbfb j_kmjkzZfb

P_ev "Zgghlh bkke_"h\Zgby aZdequ_Iky \ ihbkd_ jbk
eblbdb q_eh\_q_kdbo j_kmjkh\ b 'DWD "ULYHQ ih”oh”"

Dhgdj_lgu_ az”~Zqb \ jZfdZo wlhc p_eb \dexqgzZxl \ k_[

Bamqg_gb_ mjh\g_c jZa\blby ZgZeblbdb q_eh\_q_kd
<uyle_gb_ ihl_gpbZevguo ijh[e_f k\yaZgguokljbf
db g_eh\_q_ kdb01 kmjkh\

lj_"~_q_fih]ljmablvky \ mjh\gb jZa\blby ZgZebibdb q_
kh\ g_h[oh"bfh jZah[jzlvky k __ ~_nbgbpb_c < ZdZ"_fb|
ghlh hij_~_e_gby ijbkmlki\m_I fgh _klI\h fg_gbc gZ wlhl
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Hdhgqzgb_ 1Z]e

Mjh\_gvGZa\zghb

20Zebibamingy 0Zzjzdl_jbkibdZ mjh\gy

Ijbf_g_gb_ ZgZeblbg_kdbo bgkljmf_glh\|\ j_Zevg
Bgl ]ib klZgh\blky h[ur_gghklvx \ Ihf gbke_ bgkljmf_glh\
_hg\ -~ hkﬁﬁp_gl gZ \ugbke_gby k ihfhsvx g_cjhgguo k_1_c

i KTu k\h[h~gh fZg_\jbjmxl \ fbj_ ZgZeblbg_kdbo b
=1'th\ glh kihkh[kI\m_I [he__ wnn_dlb\ghfm ijbgylb
b ihAr_j'd_ [bag_kZ

HllZedb\Zykv hl "Zgghc fhr_eb \u”\bg_f ]Jbihl--au h jt
xsbo dZ ~hc klZ~bb
NjzZ]f_glZjgZy hlg_lghklv ih aZijhkm
G_"hklZlhggZy h[jZ[hldZ "Zgguo gZ “"ZgghcZkl’Z2db \ha
gu_ g_ ijhoh”~yl iheghp_ggmx h[jZ[hldm qglh fh  _I ijb\_I
j_amevlzZlz G_"hklZlhqgZy ~_|IZebaZpby b kljmdimjbjh\Z
Iml \ua\zZlv ihl_jx \Z ghc bgnhjfZpbb
HIkmlkI\b_ h[gh\e_gbc \ j_Zevghf \j_f_gb _keb ~Zggu
\'j_Zevghf \j_f_gb Z i_jbh~bqg_kdb wlh fh _1 ijb\_klb d
nhjfZpbb b kgb _gbx ZdimZevghklb ZgZeblbdb
G_"hklzZlhgqgzy zZ\IhfZlbazZpby hlkmlkl\b_ Z\IhfZlbabjh\Zg
"_l\ua\Zlv hrb[db ba aZ gq_eh\_q_kdh]h nzdlhjZ ijb h[jZ[hld_
ljh"\bgmluc mjh\_gv
G_ijZ\bevgZy bgl_jij_lZpby dhjj_eypbc gzZ wkhf mjh\
gmlv hrb[db ijb bgl_jij _1Zpbb keh guo dhjj_eypbc f_""
ihdzazl_eyfb qlh fh™ _Il ijb\_klb d g_\_jguf \u\h~Zf h \a:
l[jb hj]ZgbazZpbhb
G_mqgl_ggu_ dhgl_dkimZevgu_ nZdlhju \ kemqgZ_ b]gh
\ebyxsbo gZ dhgl_dkl hjljZgbaZpbb ZgZeblbdZ fh™_1| [ulv
ghc G_"hklZlhggh_ \gbfzZgb_ d dhgl_dklm fh _I kb\_klIb
"mfzZgguo kljZl_]lbg_kdbo j_r_gbc
Kljzl_]lbg_kdbc ZgZeba
G_mql_ggu_ nZdlhju kj_~u hrb[dZ fh _| \hagbhdgmlv
gbb \g_rgbo nzZdlhjh\ 1Zdbo dzZd iheblbg_kdb_ wdhghfb
Imjgu_ Zki_dlu qlh fh™_I kgbablv wnn_dlb\ghklv kljzZI_]
G_"hklzZlhgqgzZy \h\e_q_gghklv kl_cdohe”_jh\ hlkmlkl
dexq_\uo aZbgl_j_kh\Zgguo klhjhg \ ijhp_kk kljZI_]bq_
"_lijb\_klb d mims_gbx djblbg_kdb \Z ghc bgnhjfZpbb
Bgl_J]jbjh\Zgghklv \ [bag_Kk
ljh[e_fu kbgojhgbazZpbb k "jm]bfb kbkl_fZfb hrb[dZ fh"
ijb bgl_ljZpbb +5 ZgZeblbdb k "jm]bfb [bag_k kbkl_fZfb ql
dihl_j_"~Zgguo beb g_kh\iz*_gbyf \ bgnhjfZpbb f_fi*m jZagt
HikmlkI\b_ p_ehklghklb "Zgguo _keb "Zggu_ ba jZagl
hiIV_IkI\mxIl Ajm] ~jm]m wlh fh _I ijb\_klb d ijh[e-_fZf \ p
nhjfZpbb b dzd ke_"~kl\b_ d g_\_jguf kljZlI_]bqg_kdbf j_



<Z'gh mq_klv qlh wib \hafh 'gu_ hrb[db fh]lou kuil ij_~hl\jZ
fhsvx ijzZ\bevghc gZkljhcdb kbkl_f h[mqg_gby i_jkhgZeZ b ih
gblhjbg]Z ijhp_kkh\ ZgZebaZ ~"Zgguo

H{km ~_gb_ jbkdh\ b \uah\h\ \ h[eZklb ZgZeblbdb g_eh\_q.
ih~gq_jdb\Z_1 \Z ghklv hkhagZgghlh b kbkl_fghlh-ih*oh”Z d m
khgzZzehf GZzZgbgZy k njz]f_glzZjghc hlg_Ilghklbkbhijh*\b]Zykv
guf mjh\gyf ZgZebaz fu \uy\beb ihl_gpbZevgu_ hrb[db dl
\hagbdgmlv gZ dZ ""hf wlZi_

Hrb[db 1Zdb_ dzZd g_"hklZlhggZy h[jZ[hldZ "Zgguo gZ mjh\
ghc hlq_Ighklb g_m~ZqgZy bgl_jij_lIZpby dhjj_eypbc gZ ijh”\
mims_gb_ nZdlhjh\ kj_"u ijb kljZl_]bg_kdhf ZgZeba_ b ijh[e._
pb_c gZ mjh\g_ bgl_1ljbjh\Zgghklb \ [bag_k fh]lmd hdZaZlv kr
AN_ckl\b_ gZ ijbgylb_ j_r_gbc \ h[eZklb mijZz\e_ghflg_eh\_q_kd!

< dhgl_dkl_ mijZ\e_gby gq_eh\_qgq_kdbfb j_kmjkZfb ihgbfzZgt
ij_"~klzZ\ey_| kh[hc djblbg_kdmx khklZ\eyxsmx mki_rgh]h +5 f_
<g_"j_gb_ZgZeblbdb g_eh\_q_kdbo j_kmjkh\ klZgh\blky wnn _
f_glhf ijb mkeh\bb qlh +5 ki_pbZebklu b jmdh\h~kI\h ij_7ijbf
kiI\mxsb_ rz]b ey fbgbfbaZpbb ihl_gpbZevguo hrb[hd

+5 f_g_~"f_gl "he _g Zdlb\gh \azbfh”_ckl\h\ZIlv gZ \k_o m
eblbdb gZgbgZy hl ke_~h\Zgby ijbgpbizf njz]f-glZjghc hlg
dZggb\zZy kljzI_]bq_kdbf ZgZebahf <g_"j_gb_ 'DWD 'ULYH
g_ lhevdh I _ogheh]bq_kdbo bg\_klbpbc gh b mf_gby gq_Ildh |
AZggu_ mqagblu\Zlv dhgl_dkl b JZjfhgbabjh\Zlv be k h[sbfb k
fb p_eyfb dhfiZzgbb

<Z'gh ihrg_jdgmlv qglh \g_"j_gb_ ZgZeblbdb g_eh\_q_kd
"he'gh h]jZgbgb\ZIvky ebrv I _ogbqg_kdhc klhjhghc \hijhkZ
klu “he gu Zdlb\gh \azZbfh~_ckl\h\ZIv k "Zggufb gZ \k_o mjh
ZgZebazZ mqgblul\Zy g_ lhevdh | _ogbg_kdb_ Zki_dlu gh b dh
[_gghklb b kljZI_]Jbg_kdb_ p_eb hjlZgbazZpbb

Mki_rgZy j_ZebaZpby ZgZeblbdb q_eh\_q_kdbo j_kmjkh\ Ij_[t
fhgblhjbg]Z h[mqg_gby i_jkhgZeZ b \g_"j_gby emqrbo ijZdlbd +
"he _g [ulv ]b[dbf b Jhlih\uf d dhjj_dlbjh\dzZf \ kljZI_]bb \ aZz
hl \uyl\e_gguo *Zgguo b h[klhyl_evkl\ < blh]_ij_h~he_gb_ jb
ZgZeblbdb g_eh\_q_kdbo j_kmjkh\ kihkh[kI\m_| kkha*Zgbx mk
\Zpbhgguo ijZzdlbd mijZ\e_gby i_jkhgZehf qlh \Z gh ey "hkll
b dhgdmj_glhkihkh[ghklb dhfiZzgbb \ kh\j_f_gghc [bag_k kj_-

LZdbf h[jZzahf mki_rgh_ bkihevah\Zgb_ ZgZeblbdb \ mijzZ\e_
kdbfb j_kmjkzZfb Ij_[m_1I Jem[hdh]h ihgbfZgby jbkdh\ b IsZl_ev
\Zgby WIlh ~_ezZz_| +5 f_g_~"f_gl g_hlt_fe_fhc gZklvx mki_rghc
bggh\Zpbc \ mijzZ\e_gbb i_jkhgZehf ih~q_jdb\Zy-\Z ghklv Kil
\f_sZlv ZgZeblbg_kdb_ ~Zggu_ k h[sbf kljzZl_]lbg_kdbf \b”_gt
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guc j_kmjk8@/ KWWS Z2ZZ KUPHGLD UX VLWHYV
ERULVRYD SGI ~ZIZ h[jZs_gby

@mdh\z > X Ih]lj_[gyd F B +5 ZgZeblbdZ dzd k]
ijbgylby mijz\e_gq_kdbo j_r_gbc —+Fheh2hc mg_guc

K +

Dhgh\Zeh\Z < = 1ljh]lghklbq_kdZy +5 ZgZeblbdZ h[_I
gb_ wnn_dlb\ghklb mijZ\e_gq_kdbo j_r_gbc ; x[be_
nhjmf Q_jgha_fvy k[hjgbd klZl_c f_""mgZj jhkkbckc
k_"Zgby fZjlz ] —<thphyg ™ <=M K +
GZ]b[bgZ G B +5 ZgZeblbdzZ \ kh\j_f gguo mkeh\
i_jkhgzZehf \ijh]jzffZo ih~lhlh\db f_g_""_jh\ k[hjgb
f_""mgZj g9gZmgqg ijzdl k_fbgZzjz ghy[4y<hjh] <h
g_~ <=M — K +

Lbohgh\ : B Hkgh\gu_ azZ”~Zgb jhkkbckdbo dhfiZz
ihfhsvx +5 ZgZeblbdb ?2kl_klI\_ggh ImfZgblZjg
gby — < — K *

Nbp gk @ Gh\Zy ZgZeblbdZ gq_eh\_q_kdbo j_kmjk
wdhghfbg_kdhc p_gghklb dhfizgbb bg\_klbjh\Zgb_ \

iblZe

QmeZgh\Zz H E K\bjbrh\Z H | Bkke_"hiZgb_ \
kdh\ ijbf_g_gby +5 ZgZeblbdb “ey hilbfbaZpbb ij
e _gby i_jkhgZehf \ pbnjh\hc wdhghfbd_ < _ kI
gZmdb — ¢ — 85/ KWWSV HVM WRGD\ 3') (&91
h(jZs_gby

J)DOOHWWD 6 9 DQG &RPEV : [/ 7KH +5 D
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-RXUQDO RI :RUN $SSOLIR® 0D QDRBISP H QtW
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Ebg_pdbc Gbdblz :gZlkgthj\dbgl Gh\hkb[bjkdbc-]hkm"Z
guc mgb\_jkbl_I| wdhghfbdb b mijz\e_gby ©GBGO?
me DZzZf_gkdZy ki_pbzZebkl :H ©lhqlZ Jhkkbb?
me E_gbgz * H PDLO QOLQHWFNLL#\DQGH][ UX
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M>D

Eyfdbgz <
Ma[_dkdbc Jhkm~ZjkI\_gguc mgb\_jkbl_I| fbjh\uo yaudh\

:G:EBA FBJH<H=H HIUL: MIJ:<E?GBY B J:A<BLBY
1J?>1JBGBF:L?EVKDH=H MGB<?JKBL?L:

< klzZlv_ jZkkfzZljb\Z_lky fbjh\hc hiul jZa\blby b mijzZ\e_gby ij_"ijbghb
mgb\_jkbl_Ih\ DeZkkbnbpbjmxlky hkgh\gu_ q_jlu jZa\blby b mki_rgh
IZdb_ dzZd ihA*_jdZ kh klhjhgu Jhkm~ZjkI\Z jZa\blb_ iZjlg_jkI\Z k [ba
hjl]ZgbazZpbyfb JZkkfzZljb\Zxlky i_jki_dlb\u jZa\blby ij_~tjbgbfZl_evkd]
I_Ih\ \dexqgZy jhkl bo agZgbfhklb \ kbkl_f_ h[jZah\Zgby b \ebygby gZ v

Dexq_\u_ keh\Z'ijbgbfZl_evkdbc mgb\_jkbl_I mijZ\e_gb_ jZa\blb_ |
gb_ ij_nijbgbfZl_evkdZy Zdlb\ghklv

/\DPNLQD 9 $
8]EHN 6WDWH 8QLYHUVLW\ RI :RUOG /DQJXDJHV

$1$/<6,6 2) :25/" (;3(5,(1&( ,1 7+( 0$1$*(0(17 $1°
"(9(/230(17 2) (175(35(1(856+,3 81,9(56,7<

7KLY DUWLFOH H[DPLQHY JOREDO H[SHULHQFH LQ WKH GHYHOR:
XQLYHUVLWLHY 7KH PDLQ IHDWXUHV RI GHYHORSPHQW DQG VXI
DV VXSSRUW IURP WKH VWDWH GHXWO®RSVPHQPW R R B/EKBW CRHLIDKY
7KH DXWKRU FRQVLGHUV WKH SURVSHFWV IRU WKH GHYHORSPHC
WKH JURZWK Rl WKHLU LPSRUWDQFH LQ WKH HGXFDWLRQ V\VWH

H\ZRUBQWUHSUHQHXULDO XQLYHUVLW\ PDQDJHPHQW GHYHO
DFWLYLW\

< kh\j_f_gghf fbj_ kbkl_fZ \ukr_]h h[jZah\Zgby gZoh”~blky
i_j_oh~Z hl IjZz"bpbhgghlh Ibiz d ij_"ijbgbfZl_evkdhc fh"_eb
ij_"ijbgbfzl_evkdmx fhr_ev mgb\_jkbl_Ih\ kl\yazZzgzZ k dhgp_ig
kibjzeb2 jzajz[hlZzgghc = Bpdh\bp_f b hij_~_ey_Ilky dzd
mgb\_jkbl_1Z k "h[Z\e_gb_f d |jZ*"bpbhgguf fbkkbyf mgb\_j
ah\Zgb_ b bkke_"h\Zgby H Kihkch fblRkbbBlv wdhghfbg_kdhfm
jZa\blbx gq_j_a i_j_~Zgm j_amevlZlh\ bkke_"h\Zgbc ba eZzZ[h
fbg_kdmx kbkl_fm > @

< oh”_gZmqggh]lh bkke_~h\Zgby [ueb bkihevah\Zgu f_Ih”u .
ZgZebaz IljZz"bpbhggh hibkzZl_evguc f_Ihr Kj_"~b-bkke_"h\ZIl_
[e_fZlbdb fh gh \u”_eblv = Bpdh\bpzZz > @ E ? :“Zfh\m > @
> @ E < Dh[a_\Z > @ b "jm]bo :\lhju ~_eZxl| Zdp_gl gZ wdh
Ib\ghklv \ukrbo mqg_[guo aZ\_~_gbc b gh\hc ij_"ijbgbfZl_evk

:dimZevghklv bkke_"~h\zZl_evkdhc I_fu kl\yazgzZ k I_f qlh k ih
\uyleyxlky mki_rgu_ fh”_eb b ijzdlbdb dhlhju_ fhlml [ulv Z~*
Ney ih\ur_gby wnn_dlb\ghklb \ukrbo mqgq_[guo aZ\-*_gbc < ml
ygghlh baf_g_gby Ij_[h\Zgbc d dhfi_|_gpbyf ki_pbZebklh\ mghb
hfoh~bfh [ulv ]Jb[dbfb kihkh[gufb mki_rgh dhgdmjbjh\ZIlv gZ |



Hkgh\gZy p_ev bkke_"~h\Zgby bamqg_gb_ fbjh\h}h hiulZz
N_eblv mki_rgu_ kljzZlI_lbb b ijZdlbdb dhlhju_ \hafh gh
jZa\blby ij_"ijbgbfzZl_evkdbo mgb\_jkbl_Ih\

E ? :~Zfh\Zz H H <ZjeZfh\ iheZ]zZxl qlh ey memqr_g
lj_[h\Zgbyf jugdZ Ijm~Z g_h[oh”bfh bkihevah\Zglky gh\uo
h[mg_gby nhjfbjh\Zgb_ bg”b\b"mZzZevguo |jZ_dlhjbc > @

KhleZkgh lhgd_ aj_gby E < Dh[a_\Z ij_"ijbgbfZl_e\
fh™_1 klIZlv ©Zdlb\guf b]jhdhf \ khpbZevgh wdhghfbqg_kd
hgz? dhlhjuc h[eZ~Z_| nmgdpbyfb ijhba\h~klI\Z agZgbc
lbc b dhff_jpbZebazZpb_c > @

JZkkfhljbf fbjh\hc hiul mijZ\e_gby b jZa\blby ij_"ijbg
mgb\_jkbl_Ih\

f_jbdzgkdzy fihrrighgbfzZl_evkdh]lh mgb\_jkbl_IZ ij_~»
Zdlb\gh_ khljm~rgbq_kl\h mgb\_jkbl_Ih\ k [bag_khf b bg
NZgby b dhff_jpbZebaZpbb gh\uo |I_ogheh]bc b 4jhA"mdll
lu \ wlhc fh~r_eb b]jzZxl dexqg_\mx jhev \ jZa\blbb bggh\Zy
g_ lhevdh h[jZah\Zl_evgu_ mkem]b gh b ijh\h*y-gZmqggu
jZ[hldb > @ H~"gbf ba ]JezZ\guo ij_bfms_kI\ Zéyjbl&¥gkdh

_ hjb_glZpby gZ ijzdlbg_kdh_ ijbf_g_gb_ agZgbc gqlh

I__IZf [uklj__ \g_”"jylv gh\u_ I_ogheh]lbb b jZajZ[hldb \ ij
MijZz\e_gq_kdbc f_ozZgbaf ij_"ijbgbfzl_evkdbo mgb\_jk
jZzdl_jbam_Ilky \ukhdhc kl_i_gvx ]b[dhklb b Z~Zilb\ghklb

mkeh\byf jugdZ Fghlb_ ij_"ijbgbfzZl_evkdb_ mgb\_jkbl_
gbgzZxl k jZaebggufb nhg”Zfb b hjl]ZgbaZpbyfb ij_~hklZ
b nbgZgkh\mx ihA”_j'dm gZmqgqguo bkke_"h\Zgbc b bggh\
< k\Vhx hg_j_"v mgb\_jkbl_lu \ =_jfZgbb bf_xI [hevrmx Z\It
kZzfhklhyl_evgh hij_~_eylv gZijZ\e_gby k\hbo gZmgguo bk
khljm~rgbqzZlv k ijhfure_gghklvx b [bag_khf G _f-pdZy fh
fZl_evkdh]h mgb\_jkbl_1Z hjb_glbjh\ZgZ gZ ijh\_~_gb_ nn
mqgguo bkke_"~h\Zgbc b jZzajz[hldm gh\uo |_ogheh]bc > @
=_jfzZzgby ba\_klgZ bgl_J]jZpb_c mgb\_jkbl_Ih\ k ijhfure_c
mgb\_jkbl_lu ZdlIb\gh jZa\b\Zxl bg"mkljbZevgh_ iZjlg_jkl\
kdb_ p_glju b kh\f_klgu_ ijh_dlu k \_*"msbfb Hkfi\ag by fb
[he__ zZdlb\ghfm IjZgkn_jm agZgbc b I_ogheh]bc \ j_Z
gu_ ijbeh’_gby > @ < =_jfZgbb kms_kl\mxI| jZaebqggu_ .
b hjlZzgbazZpbb dhlhju_ ih**_j b\Zx!| ij_"ijbgbfZl_evkdb_
Mgb\_jkbl_lu ij_"ijbgbfzZl_evkdh]lh Ibiz 1Zd _ Zdlb\gh
DblzZz_ nhjfbjmy bggh\Zpbhggu_ wdhkblkdckdhe {fEfd2Z2d
ijhbkoh”bl klj_fe_gb_ d ljZgknhjfZpbb \ \ukhdhl_ogheh]k
IjZz\bl_evkl\h ZdIb\gh ih**_j"b\Z_1| jZa\blb_ ij_"ijbgbfZl_e
kbl_Ih\ iml_f \ur_e_gby nbgZgkh\uo j_kmjkh\ kha”~Zghby
1jZzff b bgbpbZlb\ ~ey klbfmebjh\Zgby ij_"ijbgbfzZl_evkdh
Kbkl_fz h[jZzah\Zgby DblZy kljhlh dhgljhebjm_lky b j_1]n
kI\_gguf kh\_Ihf ih h[jZzah\Zgbx Ijb wlihf mgb\_jkbl_lu d
emqgblv klZImk ij_"ijbgbfZl_evkdh]lh “he’gu ijhclb ijhp_"m



aZdexgzZxsmx \ k_[_ kbkl_fm hp_gb\Zgby dzZq_KkI\Z ij_ih*Z\
bkke_"h\Zgbc bgnjzkljmdImju b ~jm]b_ Zki_dlu-> @ OZjZ«c
ANZjkIVh ih~a~_j"b\Z_ | ij_"ijbgbfZl_evkdb_ mgb\_-jkbl_lu q_j.
fu nbgZgkbjh\Zgby \dexqZxsb_ ij_~hklzZ\e_gb_ ]jZglh\ b km]
ijhbkoh~bl ijhp_kk khljm~rgbqg_kI\Z k ijhfure_gghklvx DblZc
| _evkl\h klbfmebjm_1| kim”~_glh\ d kha”Zgbx kh[kk _gguo ij_*»
\blbx bggh\Zpbhgguo b”_c

ljh\_~y ZgZeba jZaebqguo fh"_e_c azZjm[_"gh]h hiulZ jZ
ijbgbfzl_evkdbo mgb\_jkbl_Ih\ fh gh k~_eZlv g_dhlhju_ qZk

Ij_"ijbgbfZl_evkdbf mgb\_jkbl_I1Zf ij_~hklzZ\ey_Ilky ZdZ’
k\h[h~Z ‘ihalheyxsZy jZajZ[Zlu\ZIv h[mhg\hxdby mikkjku b ij
"h\Zgby kh]JezZkgh \gmlj_gg_fm \u[hjm mgb\_jkbl_Ih\

Fgh]l]b_ azZjm[_"gu_ mgb\_jkbl_lu Zdlb\gh khljm~rgbqzZxIl k
ghklvx ijh\h~y kh\f_klgu_ bkke_~h\Zgby b ijb\e-dZy ijhfure
lg_jh\ ~ey jZajzZ[hldb gh\uo |I_ogheh]bc b ijh*mdlh\

lj_~ijbgbfZl_evkdb_ mgb\_jkbl_lu Zdlb\gh aZgbfZxlky
ebazpb_c k\hbo bkke_~h\Zgbc jZajzZ[hldhc bggh\Zpbhgguo
\Zy kibg hnn dhfiZgbb b ijh”"Z\Zy k\hb I_ogheh]lbb b ijh*mdlu
kilbfmebjm_1 wdhghfbg_kdbc jhkl dhgdmj_glhkihkh[ghklv b |
gZevguo wdhkbkl_f ij_"ijbgbfzZl_evklI\Z

<Z guf mkeh\b_f jZa\blby ij_"ijbgbfZl_evkdbo mgb\_jkb
_lky f_""mgZjh~rgh_ khljm~rgbqgq_kl\h 1Zd dZd h[jZah\Zgb_ k
Jeh[Zevguf b bgl_jgZpbhgZebabjh\Zgguf F_""mgZjh~gh_ kh
ihalhey | mgb\_jkbl_1Zf [ulv \ dmjk_ ihke_"~gbo |I_g”~_gpbc
h[ezklb h[jZzah\Zgby qlh ihalhey_| zZ~Zilbjh\Zlvky d baf_qgy:
\Zgbyf jugdzZ Ijm"Zz

LZdbf h[jZzahf ihA"*_j"dZ b ihhsj_gb_ bggh\Zpbc jZal\blb_
fZl_evkdh]h fure_gby b kha”“Zgb_ [eZ]hijbylghc-kj_"u “ey k
Ilh\ b ij_"ijbgbfZl_evkdhc Zdlb\ghklb fh _I kha~Zlv kbevguc
jZaebgguo hljzke_c wdhghfbdb b h[s_kI\Z \ p_ehf Ijb wlhf m
f_ozgbaf ij_"ijbgbfzl_evkdh]h mgb\_jkbl_IZ ij_~klZ\ey_I kh]
kbkl_fm G_h[oh”bfh jZajz[Zlu\Zlv b \g_"jybatnmid\gu_ f_o:
e_gby ey ihA"_j'db b jZza\blby mgb\_jkbl_Ih\ ij_"ijbgbfZl_e

Kibkhd ebl_jZImju

nzfhyz E ? <ZjezZfh\'H H Ijbf_g_gb_ fb\Zjguo |_ogl
\g_"j_gby \ bg' _g_jghf b wdhghfbqg_kdhf h[jZah\Zgbb b
guo ljZz_dlhjbc kim~_glh\ Ba\_klby DZ[Zj*bgh ;ZedZjkd
p_gljz J+G — < — K +

Bpdh\bp = LjhcgZy kibjZev—MpMijpkdbyakm"Zj

kiI\h  Bggh\Zpbb \ &~ ckfklwb Ba” \h Lhfkd ]Jhk mg IZ kbk
mij b jZ"bhwe_dljhgbdb k



Dhla_\Z E < 1j_"ijbgbfzZl_evkdbc mgb\_jkbl_I-dZd mg
blvky \ wdhghfbdm \ gh\hf ~_kylbe_Ilbb ?°_]h~*gbd ©
b i_jki_dlb\u jZa‘bFhkd\Z BGBHG J+GK *
FZke_ggbdh\ < < [j_"ijbgbfZl_evkdbc mgbi_jkbl_I
]hih\db mijZz\e_gq_kdbo dZ~jh\ gh\h]h IbiZz -<_klgbc
]h mgb\_jkbl_1Z mH{zZ\e ghy

FboZceh\ < G Bkke_"h\Zgb_ azZjm[_"gh]lh b hl_q_k
AZgby mgb\_jkbl_Ih\ ij_"ijbgbfzZl_evkdh]h Ibiz <
kiN\_gghlh mgb\_jkbl_IZ-mijZ\e <gby

$MIHQ , 7KH WKHRU\ Rl SODQQHG EHKDYL
BURFHVYV *

'DIJKEDVK\DQ = DQG +kUVPDQ % 8QLYHUVLW\
6PDOO %XV (FRQ +

1Y < &KHQ < 6KD < :DQJ - $Q / &KHQ 7 +XDQJ
/ +RZ (QWUHSUHQHXUVKLS (GXFDWLRQ
(QWUHSUHQHXULDO ,QWHQWLRQ OHGLDWLQJ
&RPSHWHQFH )URQW 3V\FKRO

K\_~_gby h[ zZ\Ihj_

EyfdbgZ <bdlhjby :e_dkzZg~rjkibdZev ~_dZgZ ih gZmqg
[hI_ b bggh\Zpbyf Ma[_dkdbc ]hkm~ZjklI\_gguc -mgb\_j}
dh\ J_kim[ebdZ Ma[_dbklZg ] LZrd_gl! Dbgbd OZ
H PDLO YLNWRUL\D X]VSLF#JPDLO FRP

/\DPNLQD 9LNWBXMWD BDQ IRU 5HVHDUFK DQG ,QQ
8QLYHUVLW\ RI :RUOG /DQJXDJHYV 5HSXEOLF R
_KDOND <XOL * $ H PDLO YLNWRUL\D X]VSLF#JF



M>D

Fhkdh\gq_gdh ? : ;Z2dZ _\Z < <
Kb[bjkdbc mgb\_jkbl_1I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

D <HIJHKM H J:AJ:;HLD? KBKL?FU MIJ:<E?GBY JBKD:FB
>EY <:=HGHKLJHBL?EVGH=H 1J?>IJBYLBY

< klZlv_ h[hkgh\u\Z_Ilky p_e_khh[jZaghklv ijbf_g_gby kbkl_fgh]lh ih~”
gbx jbkdZfb gz ij_nijbylbyo \Z]hghkl Jhbl_evghc hljzkeb oZzjzdl_jbamxl
b g_"hklzZldb ihfoh*Z jZkkfZljb\ZxIky nmgdpbhgZevgu_ [ehdb kbkl_fu m
fb gZ jhkkbckdbo ij_7ijbylbyo \Z]lhghkljh_gby < bkke_ ~h\Zgbb ijbf_gyek
ih~oh” d bamqg_gbx mijZ\e_gby kadeb khq IZxsbc h[s_-gZmqguc b Z]
kdbc f_Ih”"u P_ev bkke_~h\Zgby khklhbl [hkgh\Zgbb g h[oh”bfhklb jZ

\'h
mijZ\e_gby jbkdzZfb b dhgp_ilmZevgh_ ij_"klZ\e_gb_ nmgdpbhgZevguo [el
Dexq_\u_ kemBhaz jbkd ZgZeba jbkdh\ f_Ih*u b bgkdjmf_glu mijz'
kdzfb f_jhijbylby ih mijZ\e _gbx jbkdZfb

ORVNRYFKHQNR ( $ %DNDHYD 9 9
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

'(9(/23,1* $ 5,6. 0$1$*(0(17 6<67(0
)25 $ &$5 %8,/',1* (17(535,6(

7KH DUWLFOH VXEVWDQWLDWHY WKH DGYLVDELOLW\ RI DSSO\LQ.
FDU EXLOGLQJ HQWHUSULVHV FKDUDFWHUL]JHV WKH DGYDQWDJH\
WKH IXQFWLRQDO EORFNV RI WKH ULVN PDQDJHPHQW V\VWHP DW
DSSOLHG DQ LQWHJUDWHG DSSURDFK WR WKH VWX6\ RI ULVN F
DQG DEVWUDFW ORJLFDO PHWKRGV 7KH SXUSRVH RI WKH VWXC
ULVN PDQDJHPHQW V\VWHP DQG D FRQFHSWXDO UHSUHVHQWDW!|

.H\ZRUGWKUHDW ULVN ULVN DQDO\VLV ULVN PDQDJHPHQW PH

< gZklhys__ \j_fy ~_yl_evghklv jhkkbckdbo ijhrba\h~kl\_gg
ylbc \ Ihf gbke_ bf_xsbo hlighr_gb_ d \Z]hghkljhbl_evghc hl
gbl_evghc kl_i_gb azZ\bkbl hl m]jha \ualZgguo g_klZ[bevg
ki_~u khklhygb_ dhlhjhc dzZd ba\_klgh hij_"_ey_Iky jy~hf
Ibg_kdbo wdhghfbq_kdbo khpbZevguo b ijZ\h\uo

<hagbdgh\_gb_ m]jha fh _I ijb\_klb d jbkdzZf Jbkd b m]jhaz
"m kh[hc M]jhaz ij_~klz\ey_| ihl_gpbZevgmx hiZkghklv dhl
\_klb d jbkdm 1h]*Z dZd jbkd hp_gb\Z_1 \_jhylghklv b \ha”_
kbkl_fm beb ijhp_kk KbImZlib\gh_ j_Z]bjh\Zgb_-gZ \hagbdr
kI\_ggh]h ij_"ijbylby jbkd kZfh ih k_[_ y\ey_Ilky bklhggbdhf jbk
ijb\_klb d oZzhlbazpbb ~_yl_evghklb gZijZ\e_gghc gZ fbgbfk
<hajzklzgb_ mljha b khhiI\_IkI\_ggh jbkdh\ *"_eZ_| ZdimZeyv
ihevah\Zgby kbkl_fgh]h ih"oh”Z d mijZ\e_gbx ihke_~gbfb

K_]h~rgyrgyy kbimzZpby \ \Z]hghkljhbl_evghc hljZkeb \ dhgl
xsbo jbkdh\ \u]Jey”~bl ke_"mxsbf h[jZahf



— g_dhlhju_ ba ijhy\b\rboky \ ihke_~g__ \j_fy jbkdh\ j:
jZdl_jgu ~ey \Z]lhghkljhbl_evghc hljzkeb ihwlhfm ~Ze_
ijbylb_ fh _I [ukljh b wnn_dlb\gh kijZ\blvky k gbfb

— gh\u_ jbkdb \azZbfhk\yaZgu b \azZbfhh[mkeh\e_gu if
fu_ f_ju ih bo webfbgbjh\Zgbx g_ \k_]*Z ~ZxI| hhgth_fuc w
ebjm_fu_ jbkdb ijb\hryl d g_aZzZiezZgbjh\Zgguf wdkiem2zZl|Z|
ijbgbg_gbx \j_~Z a~hjh\vx khljm~gbdh\ hdjm Zxs_c kj_
Ajmlbf hljbpZl_evguf ihke_~Kkl\byf

— gqZklh ij_nijbylby g_ fhlml ij_~\b”~_Iv jbkdb \ualZggt
\h\g_rg_c kj_~_ K mqg_lhf Ilhlh qglh \Zp gkhljhhaohbljZkey
evx \hagbdgh\_gb_ jbkdh\h]h kh[ulby gZ h~rghf ij_"ijbyll
ba kljhy hklZevgu_ k\yazZggu_ k gbf WIh \ k\hx hqg_j,
gh_\ebygb_ gZ klZ[bevghklv nmgdpbhgbjh\Zgby-b jZa\b
ghc hljzkeb \ p_ehf

HIkmlklI\b_ kbkl_fghlh ih"oh”Z d mijZ\e_gbx jbkdZfb
ghklv ijbgylby wnn_dlb\guo mijZ\e_gq_kdbo j_r-gbc gZ
lhghkljhbl_evghc hljZkeb

Kbkl_fZ mijzZ\e_gby jbkdzfb KMJ ij_~klZ\ey_F} kh[hc |
eh]bx b bgkljmf_glu bkihevam_fu_ ij_"ijbylb_f 2ey b”"_c¢
ebaZz hp_gdb b mijZ\e_gby jbkdzZfb dhlhjuf hgh ih~\_j]
yley_|ky fbgbfbazZpby g_J]ZIb\guo ihke_2kl\bc jbkdh\ b il
ghklb “hklb _gby p_e_c ij_"ijbylby

>hklhbgkI\Z kbkl_fghlh ih"oh”Z d mijZ\e_gbx jbkdZfb
gbl_evgh d ij_"ijbylbyf \Z]lhghkljh_gby azZdexqZxlky \ k

— jbkdb jzkkfzZljb\Zxlky \ dhfie_dk_ k mqg_Ilhf \azZzbfhk\y:
gufb nzdlhjzZfb b ijhp_kkzZfb qglh iha\hey_Ilbdérp gihégh b

— gZ[ex™Z_lky n_ghf_g ij_\_glb\gh]lh ~_ckl\by kmlv dr
ij_~hI\jzZsZ_lky \hagbdgh\_gb_ jbkdh\ WIlh iha\hey_1 ij_
pbZevgu_ ijh[e_fu b fbgbfbabjh\Zlv g_]ZIb\gu_ ihke_"Kl

— mgblu\Z_Ilky \azbfh”~_ckl\b_ jZaebqguo khklZ\eyxs
ij_"ijbylby b bo \ebygb_ gZ jbkdb qlh ihal\hey_I Yuy\blv k
\bfhklb kbkl_fu b hij_~_eblv wnn_dlb\gu_ f_ju ih mdj_ie

— ijhbkoh”bl mijz\e_gb_ baf_g_gbyfb \ke_"kl\b_ gq_]h
r_ Z"Zilbjm_lky d \uah\zf \g_rg_c b \gmlj_gg_c kj_"u o
\ebylv gZ jbkdb

Kbkl_fZ mijz\e_gby jbkdzZfb ij_~ijbylby h[uggh-\dexqZ
xsb_ nmgdpbhgZevgu_ [ehdb b”_glbnbdZpbx jbkdh\ Z
kdh\ mijZ\e_gb_ jbkdZfb \ Ihf gbke_ jZajzZ[hldm b j_Zek
ih mijZz\e_gbx jbkdzZfb dhgljhev mijZ\e_gby jbkdZfb

BA_glbnbdZpby jbkdh\ aZdexqZ_Ilky \ hij_~_e_gbb b
\k_o \hafh guo jbkdh\ dhlhjuf ih”\_j _gh ij_"ijbylb_ Gz
bgkljmf_glh\ bkihevam_fuo k wlhc p_evx jZaghh[jZa_g
\_jkZe_g g_ lhevdh ey \Z]hghkljhbl_evghc hljZkeb g
ij_"ijbylby jbk



l. B>?GLBNBD:PBY JBKDH<

NZ
=< :gZeba K[hj ghlh : ;
E< bf xs_ck bqhjfZpbb Fhr_ebph\z W\jbklbdZ
n! bahjfZpbp
I I I [
ZgZeba nbabdb ZgZeba \g_r ZgZehlb
2 nbgZgkh\h hkfhlju kj_"u hghZbb
< k1Z1b k| bkih c bd_jkby
- hig_lghklb gz ex%% azZ  f_lh~ hikA B
[T} 1jnp i
_ZgZebal| | ijhbahrklAZ f_Ihn fhinhehlpahe
mijZ\e_ddhpec| nrgdply hh\ g by
hlg_lghklb ijyfzZy b jZa\blby kbk fhalh\hc rimjf
>
al Hiul jbkfidg_~"f_glZ gZlexaZ jZz[ht*b&lIgZipgac gZ~ahj
b= PEST-ZgZebWOT HZeba fh” _ev Ihjl_jZkdQjZnlhdg u
- "baggguc pbdeblEpbgfZljbpZ;;BrHnheh]llddpcZgBe
m

Jbk F_lh~u b bgkljmf_glu
0Zjzdl_jgu_ "ey nmgdpbhgZevgh]lh [ehdZ KMJ ©B”~_glbnbdZpby |

:gZeba b hp_gdZ jbkdh\ ij_~iheZz]Z | Iszl_evgu<c hi[hj b dh]
f g _gb_ kh\hdmighklb f_Ih~h\ b bgkljmf_glh\ jbk

. :G.EBMBHP?GD: JBKDH<

NS

<
E< DZq_kdwcZgZeba Dheb&\ gacZgZeba
X

2 F_lh~

< KIZlbklbg |kdgZeblbibc P F_Ih
< f Ith~ T A wdki_jlg zgZehl|be
| _ f_Ih hp ghy 29 1
L | I

= F_Ihhp_g&ib ‘gZeba

| \_jhylghklpam\ki\bl_evghklb

£ Aj_\hr_gble  f_Iha

~ dhjj_dIbjh\db

> bfblZpodh | ghifu ~bkdnglZz k

fhr_ebjh\Zgb mqg Ihf jbkldz

Jbk F_lh~u b bgkljmf_glu
0ZjZdl_jgu_ "ey nmgdpbhgZevgh]h [ehdZ KMJ ©:gZeba b hp_gdZ

Ilh kmlb ZgZeba jbkdh\ g_h[oh”"bf “ey hij_"~_e_gby \_jhyl
gh\_gby jbkdh\ b bo ihl_gpbZevgh]h \ha”_ckl\by-gZ ij_"ijbyl
ey_I| \uy\blv gZb[he__ agZgbfu_ jbkdb b mklZgh\blv bo ijbh]



NZevg_cr_]h mijZ\e_gby GZ hkgh\_ ZgZebaZ jbkdh\ ij
dzZ hij_~_e_gb_ mjh\gy jbkdzZ 1Ih _klv mklZgh\e_gb_ Kkl
jbkdh\ > @

lj_"gZagZq_gb_nmgdpbhgZevgh]h [ehdZ ©MijZ\e_gb_ jb
aZpby?2 \ kbkl_f_ mijZ\e_gby jbkdZfb \Z]hghkljhbjl _evghl]t
ZebaZpby kljZlI_lbb mijZ\e_gby jbkdzZfb WIh fh _1 \dex
"ey kgb _gby \_jhylghklb \hagbdgh\_gby jbkdh\ mf_gvr_
beb i_j_ghkZ jbkdh\ gZ ~jm]b_ klhjhgu q_j_a kljZoh\Zgl|
khlezZr_gby jbk

- . M1J:<EGB JBKD:FBBO FBGBFBRBY
e
S
<o /\
f/
u_!;:‘ Ba[_¢b Kgb_gb_ JZargd ljbgylb_
| | | |
o> Hkmsk\ey_ | k\h 1gZedhpm_|
o= . libez]zZ_I A_yl_evgkklv ihl_gpvae
== lj_djZEL mkbeby 1¢ |_dmsbjfhnbef j_amevlzZiu
X2 k\hx jokdh\ Gh ijb|| kgb_gly jbkdh\
Pt R K\_ gty
< Y1_evahkIY ey Tghkil ~_eZ_ L gkafu|| b hij_"_ey]|!
A [baazukdhlh o P0G dhfi_gkbjh\Zl  gZKhed wih
- jbkdg ibkdz d| | \hafh gu_ jbkld wnn_dib\gh \
fbgbmfm kerzgbo kljZ1_]bighc
i_Bbadp® i_jki_dIb\ |
]
> [ [ | |
EI I-'|IdZa.hI IjhnbeZdI) :mIkhbkjbeb Nhjfbjhgb_
E ?i)_k?jfh_\Jhg*h"b\ Jblfbbnbdzkuzorg\zazuzm ji_a_j\beb
i - jbkdh\moygd ZZk\
En N _yl_evgh [5] J mag dpc @

Jbk F_Ih?u bgkljmf_glu b jgu
o

| _ckl\by ij_"ijbylby o0Zzjzdl
"ey nmgdpbhgZevgh]lh [ehdZ

N
KMJ ©Mijz\e_gb_ jbkdZfb b b

Jmdh\h~bl_eb \Z]lhghkljhbl_evghlh ij_"ijbylby hI\_IKI\_
nmgdpbhgZevguc [ehd hkgh\u\Zykv gZ dZqg_kI\_gghf Zg
"he gu \u[jZlv gZb[he__ wnn_dlb\guc f_Ih~ b khhlI\_Ikl
f_glu mijz\e_gby |I_f beb bguf jbkdhf iha\heyxsb_ _]h f

JZajZ[hldZ b j_ZebazZpby f_jhijbylbc ih mijZ\e-gbx jbk
gh\u\Zlvky gZ ihgbfzZgbb Ihlh qlh ozZjzdl_j j_Z]lbjh\Zgl
[ulv jZaguf b dhgdj_lguc \u[hj aZ\bkbl hl fgh]l]bo nZdlhjh\
kI\_gguf djbl_jb_f ijZ\bevghklb \u[hjZ y\ey_Ilky khhlI\_IKkl
kjhgghc b ijb[uevghc ~_yl_evghklb ij_"ijbylby jbk



f_jhi jtylty

IV. J:AJ:;HLD: B?:EBA:PBY F?JHIJBYLBC IH MIJ:<H

JBKD:FB

J_Ibjh\gbgZ
jbkdb

Bkdexgh
\hafh ghklb
gZkmiegly

Fbgbh&Zpby
g_J]ZIb\gh]h bWqg
gZkmiegly jbkdh\

<ulhj hI\_Iklglh el

hrz
h1h

?GBX

pz

jbkdh\hlh kh[[u khiulby

Q@ |

Kgb_gb_|
\_jhylghkl
gZkmiegly

Kgb_gb_
hljbpzZl_e
\ha”_ckl
jbkdz

Jbk Ozjzdl_j f_jhijbylbc j_Zebam_fuo \ jZfdZo nmgdpbhgZevgh]h |
©JZajZ[hldZ b j_ZebazZpby f_jhijbylbc ih mijZ\e_gbx jbkdZfb?

Ih"\b ghklv b "bgZfbgghklv kh\j_f_gguo jbkdh\
hif_gZehkv \ur_ m]jhazfb \g_rg_c kj_~u Ij_[m_-Il
ghklb ijhp_kkZ h[gZjm _gby jbkdh\h]lh kh[ulby jbk

kijh\hpbjh\:
h[_ki_q_g

V. DHGLJHEBKDH<

- v

< ) Hpgd

< Fhgblhid J—Z%u”ig wnnlmghklb

LLI 94 [8] mijZ\gly
ibkdh\Wh[ulb |f

Jbk F_lh?"u o0ZjZdl_jgu_ "ey nmgdpbhgZevgh]lh [ehdZ KMJ ©Dhgljh

Kbkl_fZ mijzZz\e_gby jbkdzZfb ij_"ijbylby y\ey_Iky \Z'ghc qZ
jZlb\ghlh mijz\e_gby HgZ ihfh]Z_1 jmdh\h”bl_eyf ijbgbfZlv h
j_r_gby fbgbfbabjmy ihl_jb b h[_ki_gb\zZy I_f kZfuf mklhcqt
ijbylby \i_j_f_gqgb\hc kj_"_

HrgzZdh g_kfhljy gZ [_kkihjgu_ “hklhbgkI\Z kbkI_fghlh ih”?
e_gbx jbkdzfb ke_"m_I| mqgblu\zZlv b _]1h g_"hkiZldb D gb
jvzaguo hlighkblky g_h[oh~bfhklv ijb\e_q_gby agZgbl_evguo
bgl_ee_dlmZevguo b hjl]ZgbaZpbhgguo j_kmjkh\ "ey Jh j_Zeb:
ylbb G_khfg_ggh \hagbdzZ_1 ijh[e_fZ b k dZg_kI\hf bkiheval
bgnhjfZpbb hgZ "he gZ [ulv ZdimZevghc \_jgh hljZ Zxs_c K
f_glh\ kbkl_fu b jbkdh\ k\yaZgguo k __ nmgdpbhgbjh\Zgb_f



mqg_klv qglh kbkl_fguc ih*oh” ohjhrh jZajkdhiZgjlyg\g | hghl
_lh ijbf_g_gb_ gZ dhgdj_Ighf ij_"ijbylbb khijy ' _gh k [hev]
fb WIh “_ hlghkblky d hp_gb\Zgbx wnn_dlb\ghklb ijbf_¢
ihroh~"Z < gqzZklghklb 7ey ij_"ijbylbc \Z]lhghkljhbl_evgh
A"bfh jZzajz[hlZlv ki_pbZevguc dhfie_dk ihdZaZdkkeht jZk«
\_1 gz \hijhk h p_e_khh[jZzaghklb \g_"j_gby kbkl_fu mijz
;_amkeh\gh kbkl_fguc ih?"oh” d mijZ\e_gbx jbkdZfb
ghlh ij_7ijbylby y\ey_Iky fhsguf bgkljmf_glhf dhlhjuc i
lu\Zlv fgh _kI\h nzZdlhjh\ b \azZzbfhk\ya_c H”gZdh _]h ijt
IsZl_evghc jZajzZz[hldb Z 1zd _ 1b[dhklb \ ZMZkleZpiblyfd dh¢

Kibkhd ebl_jZImju

;_eh\ 1 = MijZ\e_gb_ jbkdzZfb kbkl_fguc ZgZeba b
mq_[gbd b ijZzdlbdmf —IFhkd\&h\ XjZcl- k
>hfZzs_gdh > < MijzZz\e_gb_ jbkdzZfb \ mkeh\byo nt
[bevghklb > < >hfZs_gdh X XFNbgW_gBRYZbklj
BGNJ: F — k

DZkvyg_gdh L = :gZeba b hp_gdZ jbkdh\-\ [bag_|
dmf ey [ZdZeZ\]jbZIZ b fZ]bkljZImju L = DZkvyg_c
\Z— _ ba™ i_j_jzZ+ mhkldiZz XjZcl- k

Nhfbg_\ : G Jbkd f_g_~"f_gl mqg_[gbd "ey [ZdZeZ
q_%“ _ ba”Fhkd\z >Zrdh\ b-DZ Kk

RZevg_\Z < < :elhjblf mijz\e_gby nbgzZgkhiufb jbk
ylby < < RZevg_\Z < G >yl_e GZmqgguc \_Kklgh
bg\_klbpbb — « — K +

K\_~ _gby h[ Z\lhjZo

Fhkdh\q_gdh 2dZl_jbgZz fB]bdkkd|ZdbZKb[bjkdbe mgb\_
| 1 ihlj_[bl_evkdhc dhhi_jzZpbb Kb[MID Jhkkby
ij D Fzjdkz H PDLO HNDWHULQD PRVNRYFKHQN!
2dZ \Z <_jZ <eZ "b¥hjwdpm gzZmd ijhn_kkhj ijhn_kkhj
f g 2 f_glz Kb[bjkdbc mgb\_jkbl_ I ihlj [bl_evkdhc dhhi_j
Jhkkby ] Gh\hkb[bjkd ij D FZzjdkz H PDLO PDQ

ORVNRYFKHQNR (NDWWHHWLYBYRIUDP 6WXGHQW
Rl &RQVXPHU &RRSHUDWLRQ 5XVVLD 1R}
H PDLO HNDWHULQD PRVNRYFKHQNR #PDLO UX

%DNDHYD 9RMFMDR® RI (FRQRPLFV 3URIHVVRU 3UR!
Rl ODQDJHPHQW 6LEHULDQ 8QLYHUVLW\ RI &RQVXF
1RYRVLELUVN . ODU[ $YH H PDLO PDQDJHP#VL]



M>D

Gh\bpdbc < : Qbklydh\z < B
Kb[bjkdbc mgb\_jkbl _ | ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

G:B;HE?? DJBLBQGU? JBKDB < ;JHD?JKDBO DHFI:GBYO
HIJ?>?E?GB? B MIJ:<E?GB?

iylve_ljbkdb klZgh\ylky \k_ [he__ agZgbfuf nzdlhjhf nm
iZgbc gZ jugd_ < kIZlv_ jZkkfhTj_gu ijbgbgu b nzZdlhju
Ibgguo jbkdh\ \ [jhd_jkdbo dhfiZzgbyo Hij_~_e _gh ihgylb_gZb[he_ _ dj
b "ZgZ bo deZkkbnbdZpby GZmqgZy gh\bag bkke ~h\Zgby azdexqZ._
he__ djblbgguo jbkdh\ [jhd_jkdbo dhfizgbc b h[hkgh\Zgbb ki_pbnbdb r
ljZdlbg_kdZy agzZgbfhklv bkke_"h\Zgby khklhbl \ \uy\e_gbb ijbgbg b n:
djblbgguo jbkdh\ [jhd_jkdbo dhfizgbc qlh iha\hebl gZb[he__ wnn_dlb\gh
Dexq_\u_ kehjlzd _ ]kdb_ dhfiZzgbb djblbggu_ jbkdb nbgZgkh\u_ jbkdl
gu jbkdh\ nzdlhju jbkdh\ \uyle_gb_ jbkdh\ mijZ\e_gb_ jbkdZfb

IRYLWVN\ 9 $ &KLVW\DNRYD 9 ,
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

7+( 0267 &5,7,&%$/ 5,6.6 ,1 %52.(5%*( &203%$1,(6
"(),1,7,21 $1' 0$1$*(0(17

2YHU WKH SDVW ¢YH \HDUV ULVNV KDYH EHFRPH DQ LQFUHDVL
RI 5XVVLDQ FRPSDQLHV LQ WKH PDUNHW 7KH DUWLFOH GLVFX
FULWLFDO ULVNV LQ EURNHUDJH FRPSDQLHV 7KH FRQFHSW RI \
FODVVL:FDWLRQ LV JLYHQ 7KH SXUSRVH DQG WKH SUDFWLFDO V
PRVW FULWLFDO ULVNV RI EURNHUDJH FRPSDQLHYV DQG VXEVWD

H\ZRUGEWRNHUDJH FRPSDQLHV FULWLFDO ULVNV ¢QDQFLDO |
ULVN LGHQWL,FDWLRQ ULVN PDQDJHPHQW

< kh\j_f_gguo mkeh\byo wnn_dlb\gh_ mijZ\e_gb_ jbkdzZfb y
kiI\_gguf nzZdlhjhf wdhghfbqg_kdh]h jhklZ ij_"ijbylby gZ jugd_
dhgdmj_glghc jughgghc kj_"u j_adh \hajzklzZz_1 m]jhaZzZ jbkdh
f _ggh_\uyle_gb_ ZgZeba hp_gdZ b wnn_dlb\ghklv Zglbjbkd
| _evghc f_j_ hij_~_eyxl j_amevliZlb\ghklv ~_yl_evghklb dhfiZz
mijZ\e_gby jbkdZfb jz"bdZevgh baf_gy_1| ijZzdlbg-_kdb \k_ kIt
q_kdhc ~_yl_evghklb hjl]ZzgbaZpbc

>ey Ih]h qglh[u ij_"ijbylbx khojZgylv \ukhdbc mjh\_gv ~h
dhgdmj_glhkihkh[ghklb g_h[oh”bfh k\h_\j_f_ggh-\uy\eylv b r
[he__ djblbqgu_ jbkdb hj]ZgbaZpbb WIh y\ey lky \Z g_crbf
kljh_gby wnn_dlb\ghc kbkl_fu f_g_~"f_glZ jbkdh\ b __ bgl_]jz
kbkl_fm mijz\e_gby ij_"ijbylb_f > @ WIbf h[mkeh\e_gzZ zZdli
bkke_~h\Zgby

JZaebqgu_ Zki_dlu jbkd f_g_~"f_glZ bkke_"mxlky \ jZ[hlZ¢
mg_guo > Ghjlz L JZcofZzgZ N Rbg”™_jZ = <mijeZ K H =j
rbgz < | FZd FZdZ < : R\Zg”"ZjzZz = ; lheydzZz ? K Klhyc



P_evx bkke_"h\Zgby y\ey_|I|ky hij_~_e_gb_ gZb[he__
[jhd_jkdbo dhfiZzgbc ijbgbg b nZdlhjh\ bo \hagbdgh\_ghb

MdZazZggZy p_ev h[mkeh\beZ ihklZgh\dm b ihke_"h\Z]
"mxsbo aZz”~Zq \uy\blv gZb[he__ djblbggu_ jbkdb [jhd_j
ijbgbgu b nzZdlhju hij_~_eblv ijbagZdb b \uihegblv deZl
[he__ djblbgguo jbkdh\ [jhd_jkdbo dhfiZgbc

< ijhp_kk_ bkke_"h\Zgby [ueb bkihevah\Zgu ke_"mxs
Au fhghljZnbg_kdbc Z[kljZdlgh eh]bg_kdbc bg”"mdpb!
aZ kjzZ\g_gby

< l_q_gb_ + 1] jbkdb klzZzgh\ylky \k_ [he__ agZ
nmgdpbhgbjh\Zgby jhkkbckdbo dhfiZzgbc gZ jugd_ H[ wl
"bgzfbdz azijhkh\ ih |I_f_ ©MijzZ\e_gb_ jbkdzZfb-gzZ ij_"
guf Yg”r_dk :RUGVWDW jbkmghd

a & % ! * (-(*(/ %hA*, # &
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>bgzZfbdzZ azZijhkh\ ih I_f_ ©MijZ\e_gb_ jbkdZfb gZ ij_"ijby
ih "Zgguf Yg"_dk :RUGVWDW

AZ ZgZebabjm_fuc i_jbh” gZ[ex~Z_lky m\_ebqg_gb_ dh
aZijhkh\ \ Jhkkbb ih ijh[e_f_ mijZ\e_gby jbkdzZfb gz

lhgylbjbkdhl blZzevyg ©ULVLFR?2 \ i_j ©\hafh'gZy hi
\_jhylghklv g_[eZ]hijbylgh]lh beb g_h b~rZgghllbkh[ulby
I _hj_Ibg_kdb_ ih*oh”u jZaebqguo Z\lhjh\ d hbk&_ e _gb
Lzd B : ;ezgd Y K F_edmfh\ < = Ilheyd hij-*_eyxl
ghklv gZklmie_gby g_[eZ]hijbylgh]lh kh[ulby k\yaZggh]l
NZfb ihl_jvd ©g_"~hihkimie_gbc ieZgbjm_fuo “hoh”h\ ij



hif_Iblv qlh kj_~b mqgq_guo ij_h[ez~Z_| fg_gb_ \ hij_~_e_qgbb
kimie_gbb g_J[eZ]hijbylgh]lh kh[ulby bkoh”Z ihl_jv >jm]b_ Z\
dzgh\ = J <—qyZlgkf\Zjb\ZxI| jbkd g_ lhevdh dZd m]jham ihl_
dzd \hafh ghklv ihemqg_gby iheh bl_evghlh j_amevlZIZ >Zg
gZr_fm fg_gbx gZb[he__ ij_~ihglbl_evgZ b khhI\_IkI\m_1I ij_
ij_"ijbgbfzZl_evkdhc "_yl_evwghlkib _phywdhkliv m]jhau ihl_jb

ij_"ijbylbyfb qzZklb k\hbo j_kmjkh\ g_"~hihemqg_gby “hoh”h\

"hihegbl_evguo jZkoh”h\ \ j_amevlZl_ hkms_kl\e_gby hij_"
\h~kI\_gghc beb nbgzZzgkh\hc ~_yl_evghklb > @

Wnn_dlb\gh_ mijz\e_gb_ jbkdzZfb ihal\hey_| dhfiZzgbyf ba[_
fbabjh\Zlv jbkdb ihl_jb fZl_jbZevguo nbgZgkh\uo Ijm~h\uo
Ah\ j_kmjkh\ ;jhd_jkdb_ dhfiZzgbb azZgbfZxsb_ky “be_jkdhc *
klhedgmebkv k jZaebqgufb \b”rZfb jbkdh\ GZb[he__ djblbqggu
\W\_"_gb_ kZgdpbc gZ jhkkbckdbo [jhd_jh\ aZzZdjulb_ bf ~“hkln
I_j[mjlkdhc [bj _ KI; b [ehdbjh\d_ ZdIb\h\ jhkkbekdbo bg\_Kkl
kiIZb_ wlh]lh kZgdpbhgbjh\Zggu_ [jhd_ju ihl_jyeb deb_glh\
bghkljZgguo jugdZo

;jhd_jkdb_ dhfiZzgbb y\eyxlky hrgbfb ba gZb[he-_\Z'guo mc
gZgkh\uo jugdh\ Hgb ij_~hklzZ\eyxl| bg\_klhjzf ~hklmi d jZaeb
kh\uf bgkljmf_glZf b mkem]Zf 1Zdbf dZd lhjlhley Zdpbyfb
nvxg_jkzZfb b hipbhgzfb H~”gZdh g_kfhljy gZ \k_ ij_bfms_
kdb_ nbjfu klZedb\Zxlky k jy*hf jbkdh\

Hkgh\gu_ jbkdb [jhd_jkdbo dhfiZzgbc "bk[ZeZgk hlghr
deb_glhf ~_j zZl_e_f ~_g_] b [jhd_jhf I_ogheh]lbgq_kdZy a
,7 ih~jy~rgbdh\ g_k\h_\j_f_ggh_ o_~"bjh\Zgb_ ijb[ueb deb_
ih kgb”_gbx gZalZgguo jbkdh\ fhlml [ulv bf_tv dZd fbgbf

klZ\sbdh\ ebd\b~ghklb ey dezZkkZ ZdIb\h\ hiY_IkI\_ggh it
[hjm ,7 dhfiZzgbc ihkdhevdm ex[u_ baf_g_gby \' I_ogheh]bqg_
hlyaZl_evgh ijhoh?yl I_klbjh\zZgb_ i_j_~ \g_"j_gb_f \ul[j:
mijZ\e_gbx jbkdzZfb “ey \ujzZ[hldb ijZz\bevghc hp_gdb ih\_~_gb

Jmdh\h~bl_eb [jhd_jkdbo dhfizgbc klZedb\Zxlky k jy~hf d
kdh\ dhlhju_ fhlml ih\ebylv gZ mki_o b klZ[bevghklv dhfi
gZb[he__ agZqgbfuo jbkdh\ "ey fjlwdhjhkdbgd gkihjfuc jbkd Hg
kl\yazZzg k \hafh ghklvx ihl_jb ~_g_"guo kj_"~kI\ ijb ijh\_~_gk
gZ nbgZgkh\uo jugdZo >ey fbgbfbazZpbb wlh]h jbkdZ g_hJo
n_dlib\gmx kljzZl_]lbx mijzZ\e_gby dZiblZehf dhlhjzZy [m~_1I |
\hafh gu_ dhe_[Zgby p_g 9gZ Zdlb\u Lzd _ \Z'gh ke_"blv
nhghf b wdhghfbg_kdbfb ihdZzazl_eyfb qlh[u [ulv Jhlh\uf
f_g_gbyf gZ jugd_

Djblbg_kdbe jwkll jbkd ijb dhlhjhf ij_~ijbylbx Jfhabl ihl_jy
jmqgdb Ih _klv ahgZ djblbg_kdh]h jbkdZ oZjzdl_jbam_Ilky hi
dhlhju_ azZ\_~hfh ij_\urZxl h'b”"Z_fmx ijb[uev b \ djZcg_f ker
ijb\_klIb d ihl_j_ \k_o kj_"kI\ \eh _gguo ij_"ijbylb_f \ ijh_dl

JZKkkfhljbf Ijb hkgh\guo djblbgguo jbkdZ dhthju_ ijbkm.
kdbf nbjfzf



Ilheblbg_kdbc jbkd h[mkeh\le_gguc baf_g_gbyfb ihe
gh\db b wdhghfbg_kdh]h dmjkZ < blh]_ [jhd_ju fhlml kI
N e_gghklvx b g_klZ[bevghklvx \ k\h_c ~_yl_evghklb ql
ihl_j_ nbgzZgkh\uo kj_~kI\

ljZ\h\hc jbkd ij_"~klz\ey_ | kh[hc ihl_gpbZevgu_ m[u
bg\_klbpbyfb \ bgkljmf_glu nbgZgkh\h]h jugdZ \hagbdZ:
\g_k_gby baf_g_gbc \ ghjfZlb\gh ijZ\h\u_ Zdlu JN Z 1zd
\h\uo ghjf j_]Imebjmxsbo ~_yl _evghklv gZ nbgZgkh\uo j

Jbkd gZehlh\h]h aZzdhgh”~Zl_evkI\Z ij_"klZ\ey_1I kh
nbgZgkh\u_ m[uldb “ey [jhd_jkdbo nbjf dhlhju_ k\lyazZgt
gZeh]h\hf aZdhgh”~Zl_evklI\_ j_]Imebjmxs_f nbgZgkh\u_
fh™ _I \hagbdgmlv ba aZ "hihegbl_evguo gZeh]lh\uo ieZl
Ney [jhd_jzZz < klyab k wibf wnn_dlb\gh_ mijZ\e_gb_ jbkc
gh”Zl_evklI\Z y\ey_ |ky djblbg_kdb \Z 'guf ~ey h[_-ki_q_gkt
[bevghklb b mki_ozZ \ “be_jkdhc ~_yl_evghklb ;jhd_ju
ijh\h~blv fhgblhjbg] baf_g_gby \ gZeh]h\hf aZdhgh”"ZI_
k\hb \gmlj_ggb_ ijhp_"mju b iheblbdb Z [Zd _ \-klb Zd|
kiI\h k gZehlh\ufb hjl]ZgZfb qlh[u fbgbfbabjh\Zlv ihl_gpkt
h[_ki_qblv kh[ex”_gb_ \k_o gZeh]h\uo Ij_[h\Zgbc > @

Kh\j_f _gguc jbkd f_g_~"f_gl \ujZ[hlZe ~ey [hevr_c qZKkl
jbkdh\ f_Ih~u mijz\e_gby b \ha”_ckl\by H”gZdh "ey [jhd_]j
1"_ hif_q_9gZ ki_pbnbdZ jbkdh\ [Zdbo dzZd jbkd ih\_~_g
o_""bjh\Zgby jbkdb kh\f_s_gby [jhd_jkdhc ~_yl_evghkl
hi_jZpbyfb jbkdb fZj'bgZevghlh dj_~blh\Zgby f_Ih”heh]
ih mijz\e_gbx wilbfb jbkdzZfb _s_ g_ keh bebkyv

Ih~"\h”~y blh] ke_~m_I hif_Iblv qlh djblbggu_ jbkdb y\e
fhc gZklvx ex[hc hjlZzgbaZpbb \ hkh[_gghklb [jhd_jkdhc
ij_"klzZ\eyx!|l kh[hc ihl_gpbZevgu_ m]jhau dhlhju_ fh]lml g_
gZ “hklb _gb_ ihklZ\e_gguo p_e_c b azZz*"Zq Hpd§dZ b mi
fb jbkdzZfb y\ey_ Iky \Z guf we_f_glhf ex[hc wnn-dlb\gh
s_c hjl]ZzgbazZpbb >ey Ih]lh qglh[u ba[_"Zlv djblbgguo jb
kbkl_fZlbg_kdb ijh\h*blv ZgZeba jbkdh\ hp_gb\Zlv bo \_
kiI\b_ gZ hjlZzgbazZpbx jzZajzZ[Zlu\Zlv KhhI\_lklI\mxsmx klj.
ghlh mijzZ\e_gby jbkdzZfb

Kibkhd ebl_jZImju

=HKL J BKH + F_g _""f_gl jbkdZ 1ljbgpbiu
kiI\h 5LVN PDQDJHPHQW 3ULQFLSOHV EZQG JXL
ANZjl Jhkkbckdhec N_~_jZpbb ba”Zgb_ hnbpbZevgh_

\' "_ckl\b_ ijbdzZzahf N_~_jZevgh]lh Z]_glkI\Z ih |I_ogb
jh\Zgbx b f_ljheh]bb hl N dZljy ] < kil i
g_dhff_jg_kdbf iZjlg_jkl\hf ©Imkkdh_ h[s_klI\h mijz
fba— Fhkd\z Klzg~Zjlbgnhjf k



=m[Zgh\Z F K <ebygb_ dhjihjzZlb\ghlh bfb”"*Z gZ kgb~_
[Zgdh\kdbo hj]ZzgbazZpbyo F K =m[Zgh\Z < B Qbklyd
dz ;;, \_dZ k[hjgbd fZl_jbZeh\ f_""mgZjh~ghc meqgh I]

dhgn_j_gpbb Gh\hkb[bjkd A dZ[jy ] ih~j_»

:GHH <H P_gljhkhxaz JN @beﬂ\hlld:ha{bjkd— k

HkZ~gbc : F Qbklydh\Z < B ;_j_ _“eb\h_ ijhba\h~kl\h d.
guc bgkljmf_gl Zglbdjbabkgh]lh f_g_~"f_glZ-\ mkeh\byo
ghc wdhghfbdb : F HkZ”qbc < B Qbklydh\z Wdhgh
k[hjgbd fZl_jbZeh\ f_""mgZjh*ghc gZmqgh ijZdlbg_kdhc d
Gh\hkb[bjkd N_dZljy ] >ih~ j_~ H : Qbklydh\hc(
P_gljhkhxazZz JN OKb[®HThkb[bjkd— k

Jyoh\kdzZzy : G Jbkd +_ gkghi\Zginklhcqgb\hklb [bag_kZ mq
gh_ ihkh[b_ : G Jyoh\kdzZy H = Djxdh\Zz F H Dmag
H = Djxdh\lFhkd\Z FZ]bklj BGNX F Kk

KZpmd | DZd klZlv g_mya\bfuf JeZ\gu_ ijbgpbiu ey

“f_glZ "ey )RUH[-{j8B/jKWWSV ZZZ VRIW I[ FRP UX E
PHQHJGHPHQW Y EURNHUVNRP EL]QHVH ~ZIZ h[jZs_

K\_~_gby h[ zZ\lhjZo

Qbklydh\Z <Ze _glbgz 82gdg9hWwghg gZmd “~hp_gl ~hp_gl dz
f_g_""f_glz Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbl
Jhkkby ] Gh\hkb[bjkd ij D FZzZjdkZz H PDLO W X
Gh\bpdbc <yq_kez\ :e_fdbghjhdbgKb[bjkdbc mgb\_jkb
I_lihlj_[bl_evkdhc dhhi_jZpbb Kb[MID Jhkkby 1 Gl
ij D FzZjdkz H PDLO QRYLWVN\B #PDLO UX

&KLVW\DNRYD RDMRMQAWDYD ,RI 6FLHQFHV LQ (FRQR
3URIHVVRU 'HSDUWPHQW RI ODQDJHPHQW 6LEHULDQ 8QL
5XVVLD 1RYRVLELUVN . ODU[ $YH H PDLO W)
1RYLWVN\ 9\D FOKOHWWHIY V8 3URJUDP 6WXGHQW 6LE
Rl & RQVXPHU &RRSHUDWLRQ 5XVVLD 1RYRV
H PDLO QRYLWVN\B #PDLO UX



M>D

H\gZjh\ :
<hjhg_"kdbc nbebZe =hkm~ZjkI\_ggh]lh mgb\_jkbl-1Z fhjk
1z bf Z~fbjZzez K H FZdZjh\z

D <HIJHKM HJ=:GBA:PBB <GMLJBNBJF?GGUO HLGHR?
G: HKGH<? BKIHEVAH<:GBY IJH=J?KKB<GUO >HKLB®@ *
1J:DLBDB F?G?>@F?GL:

< klzZlv_ jzkkfhlj_gu gZmqggh h[hkgh\Zggu_ ih”oh”u d hj]l]ZgbaZp
highr_gbc b mlhgqg_gh ihgylb_ ©dZq_klI\h kbkl_fu \gmljbabjf_ggu
hr gbc'cl Hkgh\ghc p_evx bkke_~h\Zgby y\ey_ lky \uy\e- gb_ gh\
IVh\Zgbx hj]ZgbaZpbb \gmljbnbjf_gguo wdhghfbg_kdbo hlighr
_g”N_gpbb f_g_~"f_glZ kihkh[klI\mxsb_ ihkljh_gbx
h _gbc fzZdkbfZevgh m~h\e_I\hjyxs_c ihlj-[ghklyf '

hyAljbnbjf_ggu_ hlghr_gby dZq_kl\h f_g_~"f_gl

2YFKDURY $ $
9RURQH]K %UDQFK RI WKH $GPLUDO 6 2 ODNDURY
5LYHU )OHHW

'(9(/23,1* ,175% &203$1< 5(/$7,216 :,7+ 7+( 86(
2) 352*5(66,9( $&+,(9(0(176 ,1 0$1$*(0(17 35%$&7,&(

7KH DUWLFOH FRQVLGHUV VFLHQWL,FDOO\ EDVHG DSSUR
DQG FODUL¢HV WKH FRQFHSW RI WKH TXDOLW\ RI WKH V\VW
PDLQ SXUSRVH RI WKH VWXG\ LV WR LGHQWLI\ QHZ DSSURD
FRPSDQ\HFRQRPLF UHODWLRQV 7KH DXWKRU H[DPLQHV PRGH
FROQVWUXFWLRQ RI D VIVWHP RI LQWUD FRPSDQ\ UHODWLRQV
.H\ZRUGQWUD FRPSDQ\ UHODWLRQV TXDOLW\ PDQDJHPHC

Kh\j_f_ggu_ |I_g~_gpbb jZzal\blby f_g_~"f_glZ thdZau\.
g_klI\_gguo ijhfure_gguo ij_"ijbylbyo gZmqggh h[hkgh\:
hjlZzgbazZpbb \gmljbnbjf_gguo hlghr_gbc g_ \k_]4Z ijbf_
Njyxlky nhjfZevgh WIlh fh™_1 [ulv k\yaZgh k jZaebqggufb 1
gZy g_"hklzZlhd j_kmjkh\ khijhlb\e_gb_ baf_g_gbyf kh
Z 1Zzd _ keh ghklb \ Zz~ZilZpbb I_hj_Ibg_kdbo ih*oh”h\ d
mijZ\e_gby ij_"ijbylb_f

Mijz\e_gpu qZklh hibjzxlky gZ nhjfZebah\Zggu_ ko _f!
guo kljmdImj h~rgzZdh \gmljbnbjf_ggu_ hlghr_gby aZqZk
klbobcgh [_a q_Ildh]lh ihgbfZgby \k_o \azZbfhk\ya_c f_""i
_dlzZfb nbjfu KdezZ”ul\Z_Ilky kbimZpby \ dhipfjhebgh”hkl.
\Zgu h[yaZgghklb b kn_ju hI\_IkI\_gghklb f_"~m ih~jzZa"
glh mkeh gy_I dhgljhev b mijZ\e_gb_

< ebl_jZImj_ Ijm~gh gZclb ijbf_ju mki_rgh]h \g \Zjg gby gZ
guo kbkl_f hjlZzgbazZpbb \gmljbnbjf_gguo \aZbfhhlghr_gb«



\ hl_q_kI\_gghc ijzdlbd_ f_g_~"f_glz L_ g_fgh]b_ ijbf_ju d
dzd ijz\beh hibkZgu h[h[s_ggh b g_ ~Zxl ~_l1Zevghc bgnhjfz

Kh\_jr_ggh bgZy kbimZpby keh'beZkv gZ aZjm[_"guo ij_"ij
dZzd ©>Zcfe_j ;_gp? OKbf_gk® ©6DQGR] =DDGXQLH?2 ©6KFE
*HYDHUW?2 ©+RGRQ2% ©9DQ 2PPHUHQ2 b ©,%02 ©)RUG OR
juo kbkl_fu hj]J]ZzgbazZpbb \gmljbnbjf_gguo hlghr_gbc [Zabj
kh\j_f_gguo ih"oh”"Zo d f_g_~"f_glm \g_”"j_gu b hibkZgu [he

<Z gh hif_Iblv qglh ba ijb\_~zgguo dhfiZzgbc h~gbf ba gZb]|
ijbf_jh\ mki_rghc hjl]ZgbazZpbb \gmljbnbjf_gguo-hlghr_gbc
kl_fz kha”rZggZy gZ az\h”_ Nhjr*Z =_gjb Nhj”» hrgbf ba i_]
jZa™_eblv ij_"ijbylb_ gZ p_oZ ©Fu gZqgZeb k Ilh]h qlh kh[b
fhlbev gZ h~rghc nZ[jbd_« AZI_f fu klZeb ijhba\h”blv hl"_ev
kjizam kljhblv hl*_eu \ dZ ~hf ba dhlhjuo balhlZ\eb\ZeZkv |
IZev«e DZ Muc hIWlle fZe_gvdZy nZ[jbdz?

HAgh\j_f_ggh =_gjb Nhj*» mdZau\Z_1 gZ g_h[oh”~bfhklv ~_p_gl
lh ih*oh”Z d hjl]ZgbaZpbb \gmljbnbjf_gguo hlghr_gbc ©<_ebqgZ
gb_ b aeh ijb kh\f_klghc jzZ[hl_ fgh _kI\Z ex*_c \hagbdZ_1I| ba
hjlzgbazpbb b khimlkl\mxs_c _c \hehdblu Hj]ZgbaZpbhggu_
gu]_g_Zeh]bg_kdhfm ~j_\m ][~_dz ~Zy \_I\v bf__I| k\hc IbIme
nmgdpbb kljhlh h]jZgbg_ggu_ h[t_fhf b kn_jhc *_yl _evghklb«
oh”yl ba jmd \ jmdb dZ "~uc klZjZ_1lky i_j_eh blv hI\_IkI\_gghk

>ey j_hjl]zgbazZpbb kbkl_fu \gmljbnbjf_gguo highr_gbc Nh
1Z_1 ijbgpbi koh bc k ijbgpbihf klzg~Zjlz ,62 ©Fu \
hiI\_IkI\_gghklv gZ dZ"~h]h \ iheghc f_j_ M dzZ ~h]lh k\hy jZ]
hi\_qz_1 az jZ[hgbo ih® k\hbf jmdh\h*klI\hf -gAagZkwgbd fZkl_
fZkl_jkdmx« DZ ~uc “he _g agZlv qlh ijhbkoh”bl \hdjm]& > |

< p_ehf \k_ \ur_mdZazZggu_ dhfizgbb Zdlb\gh-kh\_jr_gkl\r
kl_fu \gmljbnbjf_gguo hlghr_gbc Z~Zilbjmykv d ihklhyggh f
mkeh\byf \g_rg_c kj_~u baf_g_gbyf \ | _ogheh]bb mkbe_gbx
b ihyle_gbx [hevrh]h dhebqg_kI\Z dhgdmj_glh\ YuimkdZxsbc
kiI\_ggmx ijh*mdpbx I|j_[mxsmx hl gbo ihklhyggh]h kh\_jr_
k\hbo kbkl_f mijZz\e_gby

>ey kh\_jr_gkl\h\Zgby kbkl_fu hjl]ZgbazZpbb \gmljbnbjf_gg!
gbc \ur_i_j_gbke_ggu_ dhfiZzgbb bkihevamxl| jZaebggu_ f_lh:
mkbe_gb_ kljzZl_]lbg_kdh]h iezgbjh\Zgby \g_"j_gb_ ijhp_kkg
]ZgbazZpbx hlghr_gbc f_"m km[t_dlZfb dZd ihklZ\sbdh\ b i
kharzZgb_ wdhghfbgq_kdbo f_oZgbafh\ "ey memqgr_gby mijz\
s_gb_ b_jZjobb b A _p_gljZzebazpby \g_"j_gb_ kbkl_f \gmlj_
b ]b[dbo kbkl_f hieZlu Ijm~Z

< j_amevlZl_[ueb kha”Zgu [he__ mijzZ\ey_fu_-hjl]ZgbaZphbl
ju khkj_"~hlhg_ggu_ gZ j_r_gbb dhgdj_Ilguo azZz”~Zq

<f_kl_kI_f kblmZpby keh b\rZyky gZ hl_q_klIY¥_gguo ij_"i]
[m_1 ijbf_g_gby bggh\Zpbhgguo ih*oh”h\ \ hp_gd_ kbevguo b
kms_kl\mxsbo kbkl_f hjl]ZgbazZpbb \gmljbnbjf_gguo highr_gh
e_gby iml_c bo "Zevg_cr_]lh kh\_jr_gkl\h\Zgby



Hrgbf ba dexg_\uo mkeh\bc jZajzZz[hldb f_Ih~"bdb ZgZz
\gmljbnbjf_gguo hlghr_gbc y\ey_ Iky ijbf_g_gb_ f_Ih~h\
Fh~_ebjh\zgb_ ij_~iheZ]Z_1 Jem[hdbc dZq_KkI\_gguc ZgZe
nbjf_gguo hlghr_gbc hij_~_e_gb_ khhiI\_Ikl\by i-ZjZf_Ijh
yle_gb_ ijbgbggh ke_"kl\_gguo \azZbfhk\ya_c

>ey fh~r_ebjh\Zgby kbkl_fu \gmljbnbjf_gguo hligh+_gbc fh
\Zlv kljmdImjgu_ b fZI_fzZlbgq_kdb_ fh”_eb KljmdIimjgu_ f
we_f_glu b k\yab f_""m we_f_glZfb kbkl_fu \ Ih \j_fy dZ

fh~r_eb hibku\Zxl khklhygb_ \k_c kbkl_fu b __ hI*_evguc
< dhg_qghf kqzl_ i_j_" bkke_"h\zZl_e_f klhbl az~zZqz
kiI\by kbkl_fu \gmljbnbjf_gguo hlighr_gbc Ij_[h\Zgbyf ij_"

klhjhgu ihevah\Zl_e_c wlhc kbkl_fu D IZdbf ihevah\Zl_ey
jmdh\h~klI\h dhfiZzgbb bg\_klhju \ezZ”_evpw’guymkidh azb
jhgu < wlhf dhgl_dkl_ ZgZeba b hp_gdzZ kbkl_fu \gmljbnb

| _kghi_j_ debdZ Iky k 1Zdbf ihgylb_f dEmdlbZdfkb\dh dz2*
q_kI\_ggu_ 0Zzjzdl_jbklbdb ~Zgghc kbkl_fu bkke_A~h\ZIl_e
< kIzg~ZjlZo ,62 .62 b \ JehkkZjbb ?HD |

kiI\ha hij_~_ey_Ilky dZd kh\hdmighklv k\hckI\ b oZjzdl_jb|
mkem] dhlhju_ kihkh[gu m~h\e_I\hjylv mklZgh\e_ggu_ t
ihlj_[ghklb > @

?keb fu jZkkfhljbf hij_~_e_gb_ ©dzZq_kl\h& bkoh*y ba ki
Abf qlh dzZzg_klI\h hj]l]ZzgbazZpbb kbkl_fu \gmljbarbyfhgguo
bgl_]jZevguc ihdZaZl_ev iha\lheyxsbc hp_gblv khhl\_Ikl
eh\bc nmgdpbhgbjh\Zgby kbkl_fu \gmljbnbjf_gguo hlghr_

<f_kl_ k I_f nmg~rzZf_glZevgh_ hij_~_e_gb_ dzZqg_klI\Z
_]lh wgpbdehi_~bb nbehkhnkdbo gZmd JezZzkbl ©DZzZq_klI
kiI\_ggZy k [ulb_f g_ihkj_~klI\_ggZy hij_~_e_gghklv«® ©
AZjy k\h_fm dZq_klI\m Ih qlh hgh _kilv b I_jyy k\h_ dz
[ulv I_f qglh hgh _klv«2 > @ ?keb ]Jh\hjblv h kbkd_f_ \gn
ghr_gbc Ih h[t_dlb\gZy kh\hdmighklv k\hckI\ b ezZjzdl_j
eZ | _z mgbdZevghc b hlebgzZ_I hl *jm]bo ih*h[guo kbkl
Ilhc beb bghc kbkl_fu

< i_j\hf ihfoh”~_ d hij_~_e_gbx dzZq_kI\Z JTh\hjblky h kn
dzd kihkh[ghklb m~h\e_I\hjylv Ij_[h\Zgby \h \lhjhf ih”o
ghklb kVhcklI\ b 0zZjzdl_jbklbd <Z gh IzZd _ hlf_Ibdv qlh I
j_gghklb Ij_[h\Zgbc fh™ _I Julv jZaebgghc hlkx"Z p_e_kh
h[ mjh\g_ dZq_klI\Z

<Z'gh hif_Iblv qlh wib ih”"oh”u d hij_~_e_gbx dZq_klI\:
Afm] “jm]m b dZqg_klI\h kbkl_fu \gmljbnbjf_gguo hlghr_g
eblv dZd kh\hdmighklv h[t_dlb\gh kms_kl\mxsbo k\hckl
kbkl_fu \gmljbnbjf_gguo hlghr_gbc nhjfbjm_fuo \ j_am
hgbjh\Zgby kbkl_fu f_g_~"f_glZ nbjfu gZijZ\e_gghc gZ
ihlj_[ghkl_c aZbgl_j_kh\Zgguo klhjhg

Wlh hij_~_e_gb_ ih*q_jdb\Z _| “\hckl\_gguc oZjzZdl_j ¢
klhjhgu dzZqg_kl\h y\ley_Iky h[t_dlb\ghc j_Zevghklvx d



baf_j_gZ b hibkzZgZ q_j_a hij_~_e_ggu_ k\hcklI\Z-b ozZjzdl_jk
g_jdb\Z_I| nbehkhnkdbc Zki_dl dZq_kI\Z b _]1h k\yav k dhgp_
pbhgghklb?

K “jm]hc klhjhgu dzZqg_kI\h 1Zd _ kl\yaZgh k m~h\e_I\hj_g
kl_c ihlj_[bl_e_c WIhl Zki_dl Zdp_glbjm_1 \gbfzZgb_ gZ Ihf
"he'gh [ulv gZijZ\e_gh gZ m”~h\e_I\hj_gb_ gm '~ b h'b”"Zgbc

< p_ehf r"Zggh_ hij_"~_e_gb_ hljz zZ_1 dhfie_dkguc ih”"oh” d
g_jdb\Zy _]h h[t_dlb\gmx b km[t_dlb\gmx khklZ\eyxsb_ Z |Zc
\gbfZgb_ gZ \Z ghklb m~h\e_I\hj_gby ihlj_[ghkl_c-ihlj_[bl_e_«
\Zgby g_h[oh”~bfh]lh mjh\gy dZq_kI\Z kbkl_fu \gmljbnbjf_ggu

ljb\_~_ggh_ hij_~_e_gb_ iha\hebl mk\hblv \ oh”_ ijh\_"~_gby
bkke_~h\Zgbc [he__ ]b[dh_ ihgbfZgb_ dZq_kI\Z kbkl_fu \gn
wdhghfbq_kdbo hlighr_gbc qglhfu \ k\hx hq_j_"v kha~Zlv [
gu_ f_lh"bdb ZgZebaz kbkl_f hjl]zgbazZpbb \gmljbnbjf_gg!
kdbo highr_gbc

Kibkhd ebl_jZImiju

Nhj» = Fhy “bagv fhb ~hklb'_gby K_]hagfhb az\ljz =

kd\z KL — k

DzZ[ezZrh\Z B < L_hjby b f_Ih~u h[_ki_qgq_gby dZqg_kI\Z ijhyp
\h~"kI\Z fhghl4Zabyphg ~ <hjhg_~ ]hk I_eg mig |

= ] _ev = < N Wgpbdehi_~by nbehkhnkdbe-gzAamd L GZi
kd\z Fukev— k

> fbg] W <uoh” baldjhjabkZev[Z-— k

Dheebga > HI ohjhr_]Jh d \_ebdhfm Ihqg_fm hAgb dhfi
rzx| ijhju\ Z "jm]b— Bhkd\Z ©FZgg B\Zgh\ b N_j[_j®
k

K\_~_gby h[ Z\lhj_

H\gzjh\ :jlzf :gZllwevddd” wdhg gZmd “hp_-gl dZn_"ju
fbdb b f_g_~"f_glZ <hjhg_"kdbc nbebZe =hkm~Zjkl\_ggh]h
fhjkdhlh b j_qgh]h nehlZ bf Z~fbjZzez K H FZdZjh\Z
h[eZklv 1 <hjhg_" E_gbgkdbc ijhki_dI =~ e HPDLO \D

2YFKDURY $UMD\®REPLEDWH RI 6FLHQFHV LQ (FRQF
3URIHVVRU 'HSDUWPHQW RI (FRQRPLFV DQG ODQDJHP
$GPLUDO 6 2 ODNDURY 6WDWH 8QLYHUVLW\ RI WKH 6HD D
/JHQLQVN\ 3URVSHNW O HPDLO \D DU #\DQGH[ UX



M>D

lhghfzj_\zZ : | dbf_gdh <
DZem kdbc nbebZe NbgZgkh\h]h mgb\_jkbl_1Z -ijb 1jZ\
kdhc N_~_jZpbb

JHEV IJH=J:FFU EHYEVGHKLB < F:JD?LBG=H<HC
>?YL?EVGHKLB DHFI:GBB

< nZgghc klZlv_ jZzkkfhlj_gh ihgyl Ijh]jfou ehyevghklb bamgq
b p_eb ~"Zgguo ijh]jzff Z 1Zd _ h[h Zq_gZ jhev ijh]jzff ehyevgt
nbjfu GZmqgZy aZ”~ZqZ b p_-ewiigkR ggb}h\Xnghtew Ijh]jfo ehyevghkl
_yl_evghklb dhfiZzgbc b jZkkfhlj_Iv \ebygb_ dZ ~“hc ba gbo gZ ih
Dexq_\u_ kehj\jzffZ ehyevghkl p_eb ijh]jzffu jZagh\b”~ghklb

SRQRPDUHYD $ 3 $NLPHQNR 9 $
.DOXJD EUDQFK RI WKH )LQDQFLDO 8QLYHUVLW\ XC
JHGHUDWLRQ

7+(52/( 2) 7+( /12<$/7< 352*5%0
,1 7+( &203$1< 6 0$5.(7,1* $&7,9,7,(6

7KLY DUWLFOH GLVFXVVHV WKH OR\DOW\ SURJUDP VWXGI
DQG DOVR RXWOLQHV WKH UROH RI OR\DOW\ SURJUDPV LQ V
SXUSRVH RI WKH VWXG\ LV WR GHWHUPLQH WKH UROH RI O
DQG FRQVLGHU WKH LPSDFW RI HDFK RI WKHP RQ FRQVXPHL
.H\ZRU®WR\DOW\ SURJUDP SURJUDP JRDOV YDULHW\ FOLF

Ijh]jzffZ ehyevghiklib f_oZgbaf \hagzZ]jZz ~_gby ihklhygg
Ilh\ ihal\heyxsbc bf ihemqgzZlv kdbrdb [hgmku b jZaebqg!
ijb\be_]bb azZz k\hx ij_~"Zgghklv dhfizgbb P_evx ~Zgghc k
y\le _gb_ ihevau ijh]jZffu ehyevghklb "ey [bag_kZ > @

Ex[Zy dhfiZzgby ohqg_Il qlh[u deb_glu \ha\jZsZebkv d
\Z qlh[u hgb g_ moh”beb d dhgdmj_glZf < p_eyo “hklb
xlky kbkl_fu gZJjB}jZffu ehyevghklb DZjlu ehyevghklb
kdb~hd b [hgmkh\ “ey ihklhygguo deb_glh\ kihkh[klI\mx]
\_jby Zm2blhjbb d [j_g"m memqr_gbx _]h bfb”""Z-b \u”™_¢
dmj_glh\ 1jh]jzffu ehyevghklb gZijZ\e_gu gZ ih~"*_j Zg
deb_glzZfb b ij_~hklzZ\e_gb_ bf "hihegbl_evguo ij_bfms_
klZzlvb aZdexqZ_Ilky \ hij_~_e_gbb jheb ijh]jzff ehyevgh
\hc ~_yl_evghklb dhfizgbb Ijh[e_fZ [hevrbgklI\Z jhkkbck
dexqZ_lky \ hlkmlkl\bb *_eZgby \aZbfh”_ckl\h\ZIlv k deb
m~_j Zlv bo gZ “he ghf mjh\g_ ohly bf_ggh ijh]jZffu eh
gu \uihegblv wih \ “h\hevgh dhjhlidb_ kjhdb



< khhI\_IkI\bb k bkke_~h\Zgb_f Lbe[mjlkdh]h mgb\_jkbl_1Z
lhju_ \g_~"jyxl ijh]jzffu ehyevghklb gZ[ex”Zxl| jhkl h[t_fzZ ijh"Z
b \Zeh\hc ijb[ueb gz azZ lh~r Z qgq_j_a 1h”Z h[sbc h[t_f ijh
\Z_lky gz KhleZzkgh hlg_Im $QWDYR dhfizgbc dh
\Zxl 52, ijh]jzffu ehyevghklb ih~I\_j " ~Zx] iheh bl_evgmx |_¢
wlh]h ihdZazZl_ey > @
M dhfizgbb _klv hij_~_e_gguc jy® p_e_c ij_ke_"m_fuo k i
]jZffu ehyevghklb
\vua\Zlv bgl_j_k d [j_g"m b ijhA*mdIm
klbfmebjh\Zlv ih\lhjgu_ ihdmidb
m\_ebgblv kj_"~gbc gq_d
ijb\e_qv gh\uo ihdmizZl_e_c
m~_j Zlv deb_glh\ gZ ~“helbc kjhd
>Ze__ jZkkfhljbf dZ"*mx p_ev [he__ ih”*jh[gh
K ihfhsvx ijh]jzff ehyevghklb dhfiZgby bf__I \hafh ghklv i
[hevrhc h[t_f i _jkhgZevguo "Zgguo qlh ihalhey | khklZ\blv
h ijb\ugdZo k\hbo ihdmizl_e_c ;ezZ]lh~Zjy wibf ~Zgguf dhfiZg
dmkbjh\ZIvky gZ dhgdj_lguo Zm~blhjbyo b ij_~eh blv i_jkhgz
ij_~eh _gby \ khhI\_Ilkl\bb k azZijhkzZfb k\hbo deb_glh\
Ijh]jZzffu ehyevghklb [Zd _ kem Z| klbfmehf ey ih\lhjguo
Deb_glu ihemqzx|l [hgmkgu_ [Zeeu b “"jm]b_ \hagZ]jZz ~_gby
dmidm dhlhju_ hgb fhlml bkihevah\Zlv ijb ke_~mxs_c ihdm
I hsms_gb_ \u]h”u "ey deb_glZ b fhib\bjm_1I _]1h \_jgmlvky
ijhljzffu ihfh]zZxl ih\ukblv kj_~gbc g_d ihkdhevdm dhfiZgby
Ib\bjh\Zlv ex~_c ihdmizlv [hevr_ fh _| ~Zjblv ih2Zjdb beb g:
gmku \ jZaghf dhebqg_kI\_ \ aZ\bkbfhklb hl kmffu q_dzZ JZae
Zdpbb ki_pbZevgu_ ij_~eh _gby ihfh]zZxIl [hjhlvky k hllhdhf
b m~_j b\Zlv bo
ljh]ljZffu ijb\be_]bc b ehyevghklb kha”rzZxl Zm~blhjbx dhlh
\blky ijb\_j _gp_f[j_g”Z LzZdb_ ij_"klZ\bl_eb ihdmiZl_e_c [m
Ah\ZIlv dhfizgbx k\hbf “jmavyf b agZdhfuf qlh kgbabl azZljZIu
ijb\e_q_gb_ gh\uo ihdmizZl_e_c
>ey Ihlh qglh[u \u[jZlv b ihkljhblv kbkl_fm ehyevghklb ey
bl mgblu\zlv p_eb b az”~zZqgb dhfizgbb Ih "Zgguf 7THOHFRP'D
jhkkbckdbo ihlj_[bl_e_c bkihevamxl "bkdhglgu_ b gZdhibl_e\
dZjlu zZ 1Zzd _ dZjlu k d_r[wdhf 1_j\uc \ZjbZgl ij_~ihgblZxl
iZI_e_c \Hijhc [Ij_lbc < kj_*g_f gZ hrgm k_fvx ijboh”~blk
ijhljzff ehyevghklb > @
< I1Z[ebp_ [m*ml jZzkkfhlj_gu hkgh\gu_ \b”~u ijh}jzZff ehyevg
pbi bo jZ[hlu Z 1Zd _ p_eb bkihevah\Zgby > @



JZagh\b~rghklb ijh]jzff ehyevghklb b bo o0zZjzdl_jbkl
ch)alhy:\ljgzhfljlub ljbgpbi jZ[hlu P_ev ijh]jzfu
Deb_gl ihemqz_I| g_d
GZqbke gh g kilh [Zeeh\ az dz:A %7* %ﬁf&by q%'é'buodl.—[he‘”b_‘
[Zeeh\ dm dhlhju_ ihlhf kib Py ey j_"dbo djmiguo i
dZd kdb”dZ gZ ke _ "mx ifdmidm
Deb_glm \ha\jZsZ_Iky hij_~_e_g
guc ijhp_ gIhIkIhbfthb h ih
lhemqgq_gb_|dmidb \ \b~" _r[wdz |HMhdE\Djh\Elv ihdmiZl e__c jZkiez
d_r[wdZz hljZgbq_gby gZ Ilh YT og\Zmvey dihgdj_lghc dZjlhc
[i _g”h\ hg fh | bkiHevah\zlv
WIhI d_r[wd
lib ihdmid_ \u"Z_Iky 2 1pf_abtz ey dhn_
yq_cdzfb dhlhju_azihe h D pge irhsiy_| de
DZjlhqdb k|idle_cdZfb beb hIf_ Ide SJXZSh(I)Z H- Z_t?_hggu
f 1dzfb ihke ~"mxs c ihdmidhg & EV 2L B ' gzoine_—
- o] ihk_Ibl_e
|heg_‘g?y_\k_0 yq__d/: C% qZkIh u Vzllv "gzijb
gZ_I| ih”"Zjhd beb kdb X6 gb [_jml dhn_ k kh
Kbkl_fZ |jbf_gbfZ dh]*Z ihdmidl
th]hmjh\g Q_ hevr_ ihdnmihdhevrg ijhbkoh”yl gZklh b|\Zjvbjmx
\Zv kbkl £ lg _"mxsZy kdbrdZ-|lkkeh g@mdh QZklh bkihevam_|I
"h){j - by ihdmihd gz hij_fz]Z&adgme dhkf_Ibdb-|]*_ ihdnm
kmffmjZaf_j kdb~rdb m\[ ebehZ "ddy » _eZxl ihdmlidb gh k
fu g_dh\ fhiml [ulv jZaebqggufb
. . . dzxl gh\uo deb_
<napziiz G LD debyol in ol ro " ST on
m iZjlgzjh\ ibe Ih\ZJ'g ! 9 ch ifh bx gh " “eZeb ihdm
! m bo iZjlg_jh\
Kbkl_fZ b~_Zevgh ihfoh”bl 7
Wlh ieZlgh_ qe_gkl\h| dhfhZjgtfc k ‘\ukhdhc ZdIb\ghklv
lezlgu - [h f_ehyevghklb hiequ\(ZQ/bd_rgIII'hj\h dhlhju kht | jrzxl ih
mku deb_gl ihemqgz_I hij_~dmddb_q[hklh b \ [hevshf dhebqg
9 gmku [_kiezlgzy "hk K14z «dbBdbo kemqZyo [hgmku
db mqgzklb_ \ jhaul]jurdeb_glh\ [m"ml agZgbfufb b
f_lgufb
Deb_glihemqgzZ_I [hgmkyu hl g_kdhev
dbo ijh]jzff ehyevghklid h~rgh\j_
f_ggh GZijbf_j fh ghlkhqg_I1ZIv
kbkl_fm fghlhmjh\g_\ubhkdb~bd”ey [hevrbo |[dhfiZgbc
Dhf[bgZpby]*_deb_gl ihemqgZ_I [hekrimi kdbé_ gguf djm]lhfl ihlj_[b
\hagz]jz ~|dimc\ aZ\bkbfhklb hl kmffu_iedmih@Zijbf_j Ihqgdb hilh\h
k kbkl_fhc gZgbke_ghlyijpirgmikguo
[Zeeh\ K dzZ ~uf gh\uflklZImkhf
deb_gl ihemqZ_I| [hevi_ [Zeeh\ aZ
k\hb ihdmidb
<f_klh ij_~hklZ\e_gby| ih*"Zjdh\
G_fhg_1Zjgw _kdb~rhd deb_gl themdh~r gjhbl\Zz _| wfhpbhgZevgm
\hagZjjz ~|gbtly khhi\_Ikl\m _|I p_gglh\lylay\i dZid g~hf
deb_glz 1zd b dhfiZgp




< k\yab k I_f qlh dz'~Zy ba ijh]jzZff ehyevghklb \uihegy_|I| jZae

pbb ke_~m_I\uy\blv Zelhjblf hij_~_e_gby ijh]jZffu ehyevghklb "e

ijh\_klb Zm”bl jugdZ b bamqgblv mki_rgu_ ijh}jZffu ehyev
dmj_glguo k_]f_glZo

magZlv ihjlj_| deb_glzZz _]lh ihlj_[ghklb b hij_~_eblv \ha
db khijbdhkgh\_gby ey \azbfh”~_ckl\by WIh \hafh gh k ihfhs
]h\uo bkke_~h\Zgbc hijhkh\ nhdmk ]jmii dZjlu deb_glkdh]h

hij_~ _eblv p_ev ijh]jzffu ehyevghklb gZijbf_j m\_ebqgb
qg_d gz NZe__ ihkljhblv nbgZgkh\mx fh~_ev

ijhA"mfzlv \b”A b f_ozZgbdb ijh]jZffu ehyevghklb hibjZykyv
dhfiZzgbb b "Zggu_ ih Zm”~blm jugdZz

gZkljhblv &50 kbkl_fm ~ey bgl_J]jZpbb b ih*]Rlh\blv |I_og!
njZkljmdIimjm

\ur_eblv dhgljhevgmx Jjmiim gZ dhlhjmx [m”_1 ijhbkoh
aZimkd > @

Ilhke_ aZimkdZ ijh]jzffu ehyevghklb klhbl baf_jblv __ wni
G_h[oh”bfh ijh\_jblv k[uebkv eb ijhlghagu_ ihdZaZl_eb hyg
ihlj_[bl_evkdhc ehyevghklb 13& b I_g”_gpbx d \uiheg_gbx p
fu ehyevghklb >Ze__ b~_1| jZ[hlZ gZ™ hrb[dZfb \ dhlhjhc ijb
kilb dhjj_dlbjm_Ilky f_oZgbdZ ijh]jZzffu ehyevghklb beb nbgz
< azZdexq_gb_ b~_I|I bgnhjfZpbhggZy ihA™_j dZ ijh]ljzffu ehy
ijb\e_q_gby [hevr_]h dhebqg_klI\Z ex*_c d kzZfhc dhfiZgbb

H[h[sZy klhbl hif_Iblv qlh ijh]jZffu ehyevghklb y\eyxlky
bgkljmf_glhf fZjd_Ibg]Z ~ey ex[uo nbjf b dhfiZzgbc azZbgl_
\ m*"_j Zgbb k\hbo deb_glh\ < azZ\bkbfhklb hl p_e_c dhfizZzg
hij_~_e_ggZy ijh]jzffz ehyevghklb kihkh[gZy agZgbl_evgh m
ijh~z" Th ij_~klz\e_gghfm Ze]hjblfm hij_~_e_gby ijh]jzZffu e
b __ wnn_dlb\ghklb ex[Zy dhfiZzgby kfh _I ih*h[jZlv ih”"oh”ys
fm ~ey k_[y beb k\hbo deb_glh\ dhlhjZy ih*gbf_-l bfb~" nbjf
_fhklv b nbgZgkh\u_ ihdzZzazl_eb gZ gh\uc mjh\_gv

Kibkhd ebl_jZImju

smlg_j Kl_n : Ijh]jzffu ehyevghklb b dem[u ihklhygguo
Kl _nzZg: ;mdq_j ba“<bevyfk -— k

5HWDLO /R\DO&BK/ KWWSV UHWDLO OR\DOW\ RUJ F
XYHOLFKLW SULE\OQRVW SURJUDPP\ OR\DOQRVWL
=eh[Zevguc hlg_l h ehyevghklb deb_g+th8%Z KWWIBV kZcl
DOQWDYR FRP UHSRUWY JOREDO FXVWRPHU OR\DOW\
NZIZ h[jZs_gby

Gh\hklb b ZgZeblbdZ \ j_deZf_ b KWIWWEM]_DBZQIGH[ U)

QHZV UHVHDUFKHYV SKWPO"BVS ' %) '
(" % % %& T %& T % " %%
' %(I ) Ll %%I &l %II %(I '

% "NZIZ h[jZs_gby



K\_~_gby h[ Z\lhjZo

lhghfzj_\Z :e_dkzZg”"jZ hZmglZvgsbcky DZem kdbc nbeb
gzZgkh\hlh mgb\_jkbl_1Z ijb 1jZz\bl_evkl\_ Jhkkbckdhc N
DZem'kdZy hJe DZem]Z me Qb"_\kdh]h H PDLO L
:dbf_gdh <_jZ :gZlhdZjAlgZij_ih~Z\Zl_ev DZem kdbc
NbgZgkh\h]h mgb\_jkbl_IZ ijb 1jZ\bl_evkI\_ Jhkkbckdhc N
DZem'kdZy h[e DZem]Z me Qb _\kdh]h H PDLO DN

SRQRPDUHYD $OMR@IEQW 3.DOXJIJD EUDQFK RI WKFE
XQGHU WKH *RYHUQPHQW RI WKH 5XVVLDQ )HGE
&KL]JKHYVN\ 6 WU H PDLO DOH[BSRQ #PDLO UX

$NLPHQNR SHQDRU /HFWXUHU .DOXJD EUDQFK RI
XQGHU WKH *RYHUQPHQW RI WKH 5XVVLDQ )HG
&KL]KHYVN\ 6 WU H PDLO DNLPHQNR YHUD D#\DC



M>D

JzfZazgh\z B

LHH ©=JD FE>?

;2dZ_\Z < <

Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

G?H;OH>BFHKLY B HKH;?GGHKLB J:AJ:;HLDB
KLJ:L?=BB J:A<BLBY =HJGHJM>GHC DHFI:GBB

< klzlv_ jZzkkfzZljb\Zxlky \hijhku k\yaZggu_ k j_ZebaZpb_c kljZl_]bg
d "_yl_evghklb dhfizgbc fbg_jZevgh kujv_\hc hljZkle[hklB-heX bkke_"h\.
gb_ g_h[oh~bfhklb jZajZ[hldb kljZl_]bb jZa\blby ~ey ]lhjghjm~ghc dhfi
ijbf_gyebkv I_hj_Ibqg_kdb_ f_Ih~u bkke_"~h\Zgby Z[kljZdpby b dhgdj_
b kbgl_a bg”"mdpby b ~_"mdpby Hij_"~_e_gu h[sb_ ijbgpbiu b hkh[_g:
kljZl_]bb jZa\blby ~ey lhjghjm~ghc dhfiZgbb

Dexq_\u_ keklgZzl_]bg_kdbc ih?oh” kljZI_]by jZa\blby -nZdlhju \g_r¢
Au kujv_\hc jughd Jlhjghjm~gu_ dhfiZzgbb jughqgZy dhgdmj_gpby mklh

5DPD]DQRYD , $

©*5. 0/'2 //3

%DNDHYD 9 9

BLEHULDQ 8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRQ
1(&(66,7< $1

$785(6 2) 7+( '(9(/230(17 675$7(*<

")($7

2) $0,1,1* &203%1<

7KH DUWLFOH GLVFXVVHV LVVXHV UHODWHG WR WKH LPSOHPHQ
RI FRPSDQLHV LQ WKH PLQH UIB®R VH \RR XWUKFH V W R G X VW W\R NKKHE BWD
IRUD GHYHORSPHQW VWUDWHJ\ IRU D PLQLQJ FRPSDQ\ 7KH DXW|
DEVWUDFWLRQ DQG FRQFUHWL]DWLRQ DQDO\VLV DQG V\QWKH
GHVFULEH WKH JHQHUDO SULQFLSOHV DQG IHDWXUHV RI WKH G|

H\ZRUG/MWUDWHJILF DSSURDFK GHYH®R SPIHDFEW RAWU OWNDE J P DRACHY
PDUNHW PLQLQJ FRPSDQLHYV PDUNHW FRPSHWLWLRQ VXVWDLC

< wdhghfbg_kdhf "bkdmjk_ ihke_"gbo e_| m _ KlZeZ h[sbf f
d g hij_~ e _gghklb \g_rg_c kj_~u nhjfbjm_fhc -dZd ba\_Kklg

lhjh\ GZb[he__ iheguc i_j_q_gv ba \klj_gZxsboky \ gZmqggu
\dexgZ_I| ke_"mxsb_ nzZdlhju wdhghfbg_kdb_ dhgdmj_glgt
iheblbgq_kdb_ jughggu_ f_"~"mgZjh”gu_ |_ogheh]lbg_kdb_

dbe wdhghfbg_kdb_ iheblbgq_kdb_ khpbZevgu_b |l _ogheh]lbq_
g_hij_~_e_gghklb \g_rg_c kj_~u km Z_1| ihe_ \hafh ghkl_c ijh]
b iezgbjh\Zgby ey hj]J]ZzgbazZpbc ~_ckl\mxsbo gZ-jZaebqgguo j
gh wih dZkZ_Iky “he]lhkjhgghlh b kljZl_]lbg_kdh]h ieZgbjh\Zg
hljbpZgb_ ihe_aghklb kljZl_]bg_kdh]lh ieZzgbjh\Zgby \ |1Zdbo m
k_[_ y\ey_Iky iehohc kljzZl_lb_c 1Zd dZd hlkmlklI\b_ m hj]Zgl
gZ i_jki_dIlb\m lhjZza~h om _ q_f hrb[db h[gZjm b\Z_fu_ ijb
kljzl _1bb <h \lhjhf kemqgZ_ \hijhk ebrv \ Ihf gZkdhevdh oh]



N_ckl\_ggZ eb h[jzZlgZy k\yav b "hklZlhqgZ eb Z~Zilb\gh
lZgbazZpbb qlh[u \_jgmlvky \ ijZ\bevgmx ©dhe_x2 1Ijb \
g_gby gZ dzZdhf ba jugdh\ *_ckRnkujvhj\ZfgbaBpllhyZjghf
< ex[hf kemqgZ_ jZajZ[hldZ b j_ZebaZpby kljZl_]lbc d dz
hlghkbebkv khhiI\_IklI\m_I hkgh\guf kh\j_f_gguf hjl]Zgba
klyf b ijbgpbizf (6* wdheh]by khpbZevgZy iheblbdZ b dh|
e_gb_  dhlhju_ ~_deZjbjm_I k_]lh~gy [hevrbgkl\h hj]Zghb

P_ev bkke_"h\ggbwykgh\_ h[h[s_gby I_hj_Ibg_kdbo ih
nZdlheh]lbq_kdhlh fZI_jbZeZ h[hkgh\ZIv g_h[oh2bfhklv
l]bb jZa\blby “ey ]Jhjghjm~ghc dhfiZgbb

AZ~"Zgb bkke_~h\Zgby Z]j_]bjh\Zlv ~Zggu_ jy*Z im[eb
kljzl_]lbqg_kdh]h ieZgbjh\Zgby hoZjzdl_jbah\Zlv djmig_c
[ug_ b i_j_jz[hld_ f_~vkh”_j Zsbo jm” J_kim[ebdb DZaZol
bo ijb\_j _gghklb kljzl_]lbg_kdhfm ieZzgbjh\Zgbx h[h[sbl\
b nzdlheh]lbg_kdbc fZl_jbZe ihalheyxsbc knhjfbjh\Zlv d
NZpbc “ey jZajZ[hldb kljzZlI_]bb jZa\blby Jhjghjm~ghc dhf

GZmqggZy gh\bagZ bkke_~h\Zgby aZdexqZ_Ilky \ \uy\
dhlihju_ g_h[oh~bfh mqgblu\Zlv ijb jZajz[hld_ kljzd_]bb jZ
ghc dhfiZgbhb

< bkke_"h\Zgbb ijbf_gyebkv I_hj_Ilbqg_kdb_ f_Ih~u Z[k
Ibazpby ZgZeba b kbgl_a bg"mdpby b ~_~"mdpby

K_]lh~rgy \ J_kim[ebd_ DZaZoklzg gZzkqgblu\Zz_Ilky g_kdt
ijbylbc Jhjghjm~ghc ijhfure_gghklb \ Ihf gbke_ ki_pbZel
AhJugq_ b i_j_jzZ[hld_ f_~ghc jm~u Kj_"~b gbo "\Z-djmig_c
ey f_"b LHH ©DhjihjZzpby DZazZofuk?® \oh”ysZy \ khklz\
©DZaZofuk?"ms_c f_"~"mgZjh~rghc dhfiZgbb ih "h[ug_ b
ijbjh~rguo j_kmjkh\ > @ b dhfiZzgby .$= OLQHUD-OV hjb
\blb_ ~h[ugb f_~b b gh\uo ]lhjghjm”~guo ijhba\h”kl\ Z |Z¢
g_ klhev djmigZy dhfiZzgby LHH ©=JD FE>2 jZkiheh _g¢
jZchg_ <hklhggh DZaZzZoklzgkdhc h[ezZklb >_yl_evghklv
dexqZ_Ilky \ “hfugq_ b i_j_jzZ[hld_ f_~vkh~_j " Zsbo-jm”" f_Kkl
gblbgkdh_2 k \uimkdhf \ dZzq_kI\_ ]Jhlh\hc d j_ZebaZph
f_~ghlh dhgp_gljzZlZ b dZlh~ghc f_"b

Ke_"m_I| hif_Iblv qlh f_~v b]jZz_I [hevrmx jhev-\h \k_c
njZkljmdImj_ \ujZ[hld_ b i_j_"Zq_ we_dljhwg_jlbb 1IjZg
pbyo \ ijhba\h~kI\_ ijhfure_ggh]lh h[hjm~h\Zgby b we_dlI
f_1Zee g_h[oh”~bf qlh[u h[_Ki_qgblv i_j_oh” d gbadhm]e
lJbyf 1Zd dzZd hg bf__1\Z'gh_ agZgq_gb_ ey \hah[gh\ey
Fbjh\hc kijhk gZ f_~v ih hp_gdzZf F_""mgZjh~ghlth wg_j]
kiI\Z FW: \hajzkl_I \*\h_ \' I_g_gb_ "\mo ~_kylbe_lIbc
g_"hklzZlhd bg\_klbpbc Z gZ hldjulb_ gh\uo jm~gbdh\ b
lj_[m_lky hl ~h e | DhgkzZelbg]lh\Zy dhfiZzgby-5\VWD
_I'd dhgpm |I_dms_]h ~_kylbe_Iby ~_nbpbl f_~b \ jZzaf_j_

hli I_dms_]h h[t_fz __ fbjh\h]h ijhba\h”kI\Z ;he__ Ih

+ 11 iihlghabjm_Iky bklhs_gb_ aZiZkh\ gZ ba\_kl



Khlezkgh ~Zgguf bklhqgbdzZ > @ ih “h[uq_ f_2b \ ] D.
fZe f_klh\ fbj b — ihf_klazizkzf

Ijhba\h kI\h f_~ghc jm~u b dhgp_gljZlh\ ij_bfms_kI\_ggh
ihjlhhjb_glbjh\Zgguc 0Zjzdl_j Kzfuf djmiguf ihlj_[bl_e_f f_~

DZaZoklzZzgZ y\ey_I|ky DblZc—gZXhklhhkf f_klb \-gZImjZev
ghf \ujz _gbb khhI\_IkI\_ggh > @
DZd ke_"m_I| ba bgnhjfZzpbb ij_"~klZ\e_gghc gZ hnbpbZevg

©Dhjihjzpby DZaZofuk® b .$= OLQHUDOV h[_ -HhjlZgbaZpb
ky kljzl_]bg_kdh]h ihfoh”Z d hkms_kl\e_gbx k\h_c ~_yl_ev
ghc kl_i_gvx \ujZ  _gghklb b im[ebggh]h aZy\e_gby h[ wlhf
.$= OLQHUDOV mdZau\Z_I| ijyfh qlh hgZ j_Zebam_| ©dZib
]bx hjb_glbjh\Zggmx gZ ~helhkjhqgguc jhkl2 g_ jZkdju\Z)
hkgh\gh_ kh~_j Zgb_ wlhc kljzZlI_]lbb : LHH ©DHhjihjZpby D:
IN\_j"~Z_1 k\hx ijb\_j _gghklv kljzI_]bgq_kdhfm ih~oh”m dhk'
N _deZjZpbx p_gghkl_c

Qlh dZzkzZ_Iky LHH ©=JD FE>2 |h dZd ex[Zy jughggZy hj].
[_amkeh\gh hjb_glbjm_Ilky gZ hij_~_e_ggu_ p_eb b khhI\_Ikl
gb qlh hljz Z_1ijb\_j _gghklv dhfiZzgbb kljZl_]bg_kdhfm ih”"
g_ bf__l jzajz[hlZgghc kljZI_]bb

Mgblu\Zy qlh \ [eb Zcrb_ ~\Z~pZlv e_| h'b"Z _Iky agZqb
kijhkz gz f_~v Z ijb h]ljZzgbg_gghklb ijhba\h”?kl\-gguo fhsgh
| _evgh_ ih\ur_gb_ p_gu gZ f_1Zee \ukdzZ _fij_gghgh  _gb_ h k
ihl_gpbZe_ kujv_\uo dzZfiZzgbc DZaZoklZgZ gZ jugdZo wlhl]h
I_evgh gZkmsghc g_h[oh”bfhklvx klZgh\blky kljZI_]bq_kdh_
b jZajz[hldZ kljzZlI_]lbc jZa\blby

MdZazggu_ dhfizgbb yleyxlky mqgzZklgbdzZfb kujv_\h]h jugd:
klvx dhlhjh]h yl\ey_|ky jughd ihebf_IZeebq_kdbo jm~ b \ qZ
f_~b < dhgl_dkl_ bkke_~h\Zgby g_h[oh”bfh azf_-Iblv qglh ku
guc jugdb jZaebqzZxlky jy*hf ozZjzdl_jbklbd 1Z[ebpZz

Kjz\gbl _evgu_ 0zjzdl_jbkibdb Ih\Zjghlh b kujv_\h]h jugd!

GZbf_gh\zgb_ 0Zzjzdl_jbkibdZ . : : _
0Zjzdl jbklbdb Ih\ZjghTh jugdz CZiZdl_jbkibdZ kujv_\Rlh jugdZz

ijh~ZxIky 1hlih\u_ hMij]they eb[h nvxq_jkZfb b nbabq_

|
1j_Af_1 Ihjlh érhnkem]b dhlhju_m kdipfhrndbhzjhf kujv_f gZ [pbj" eb[h
17T ! fihp_kk ijhba\h~"kInEabgbkdbf kujv_f kujv| bkihevam
ij_~hklz\e_gby _Iky ~ey ijhba\h”~kI\Z ~jm]bo Ih\Zjh\

L

-~ fhiml az\bk_Iv hi fgh'_kI\Z wdh
. hluggh hij_"_eyxtkgekhd \dbo b ihebibg_kdbo nzdihjh\ \
NhjfbjhiZgb | bhigb ij_reh”_gb_ KijhkZz gZ Jhih\ul_ Ih\Zju k
dji _lgu_Ih\Zju bey $b hiizgbg. gghkib -

j_"eh’_gby

ihgylb_ \heZlbevghWwlblijbghd hlebgZ_lky \heZlbevghklvx

Mjh\_gv f_gbl_evgh d Ih\ZjghpmguggZ kujv_ fhiml azZ\bk_Iv hl fgh
\hJeZIbev hkl%m bkihevam_lky |h[k4\Zhngdlhjh\ \dexqZy }| hiheblbqg_

9 \Ij fhf kfuke _ Z-2&dbh[kh[ulby baf_g _gb_ debfzZlbq_kdbo

agZq_gby _]h baf |gokedhWde bklhs _gb_ bklhiggbdh\ kujvy




HdhggzZgb_ 1Z[ebpu

GZbf _gh\zgb_ OZjZdl_jbkIbdZ 7574 ihkibdz kujv_\H]h jugdz

b
0Zjzdl_jbkibdb Ih\ZjghTh jugdZ
h

ijhba\h bl_eb b ihlj. T _
MqZklgbdb jiegpdzdhlhju_ ihdmiziArl:jjB‘Jf‘ff AbblTeE”ﬁVy ihklZAsbdb 1j_c
AZx! Thih\u_ 1h\Zju b mREmM? 9 KNI

Nbabq_kdZzZy nbab dZy lhjlh\ey kujv_f Ihjlh
gzgkhizy i} ?%Pﬁh nbabq_kdzy fiTRy ey e e b b n
eyxsb_ ij_f2] em']hz\f‘éfb Ih\Zj2 B uth boklimt glzfb| KlyaZge
Ihjlh\éb fb k kujv_\ufb ih\ZjZfb

DZd ke_"m_1| ba kjz\gbl_evgh]h ZgZebaz hkgh\gh_ hle
hl Ih\Zjgh]h aZdexqZ_lky \ jbkdZo mqgzZklgbdh\ [bj _\hc I
p_9Z gZ kujv_ fh _I kms_klI\_ggh dhe_[ZIvky WILIZ \heZl
gZ jZagbp_c \ kl_i_gb \ha”_ckl\by \ur_gZa\Zgguo nzZdlhj
g_ azZ[u\zZlv qlh kujv_\hc b Ih\Zjguc jugdb I_kgh k\yaZzZg
yley_Iky hkgh\hc ~ey ijhba\h”kI\Z Ih\Zjh\ b mkem]

Ijb bkihevah\Zgbb kljzZI_]Jbg_kdh]lh ih*oh~Z \ "_yl_evg
gZ IlZzdhf jugd_ g_h[oh~bfh mqgblu\zZlv qglh _]Jh dhgtxgdIimj.
oh ij_~kdzZam_fz Z \azZbfh\ebygb_ jZaguo nzZdlhjfph\ _s_ |
jZ[hldm ex[hc kljZlI_]bb GZijbf_j ijb hij_~_e_gbb jZpbh
\uimkdZ ijh~mdpbb \ hljZzkeyo h[jzZ[Zlu\Zxs_c ijhfure_ggh
\'i_j\mx hq_j_"~v fzZjd_Ilbg]h\u_ hp_gdb kijhkzZ b _fdhklb
dzd \ fbg_jZevgh kujv_\hc hljZkeb \Z gh ijZ\bevgh hp_
hkh[_gghklb dhgdj_Ilgh]h bkthggdtdyrhkujgpy BklhszZ_fhk
f_klhjh ™~ _gby \ugm ' ~Z_1| [ZeZgkbjh\ZIv f_""m ijhba\h”~bl_
dhf kms_kI\h\Zgby hj]ZgbazZpbb ij_nijbylby Z 1zd _ f_""
ghklvx b k_[_klhbfhklvx ijh*mdpbb

<hal\jZszZykv d \hijhkm g_h[oh”bfhklb kljzZl_]bqg_kdrf
b jZzajz[hldb kljzZI_]lbb jZa\blby ~ey ]Jhjghjm~guo dhfiZc
LHH ©=JD FE>2 \ gZklghklb jzZkkfhljbf g_dhlhju_ ihgyl
wlhec ~_yl_evghklvx

< kzfhf h[s_f kfuke_ kljzZI_]Jbg_kdh_ iezZgbjh\Zgb_ k!
e_jm ij_"klzZ\ey_|I| kh[hc ©hij_~_e_gb_ ~helhkjhgguo p_
azZpbb ijbgylb_ dmjkz ~_ckl\bc b ijb\e_q_gb_ j_kmjkh
"hklb"_gby wlbo p_e_c2 > @

KIjzl_1bg_kdh_ ieZgbwihzgbgzfbgqguc ijhp_kk dhlhjuc
jZaghfm kjz\g_gbx ijb\_~_gghfm \ ba\_klghf mqg_[gbd.
yley |ky ahglhf gzZdjul\Zxsbf \k_ nmgdpbb mijZ\e_gby
blghjbjm_1I kljzZl_]bg_kdh_ ieZgbjh\Zgb_ Ih gb hgzZ kZzf
g_ kfhlml hp_gblv gZkdhevdh mki_rguf y\ley_ Iky ijh”*\b"

KIjZzl_lbq_kdh_iezZgbjh\Zgb_ ih*jZamf_\Z_| jZajZ[hldm c
]bc hjlZzgbazpbb ij_"ijbylby Ijhp_kk kljZl_]bq_kdh]h iez
fZ_fuc dzZd p_iv ihke_~h\Zl_evguo baf_g_gbc \dexqZ_I ke



— jZajZ[hldm fbkkbb hjl]ZzgbazZpbb b __ p_e_c

— "bZ]ghklbdm \g_rg_c kj_"u

— mijZ\e_gq_kdbc Zm~bl kbevguo b keZ[uo klhjhg

— ZgZeba kljzZl_]bg_kdbo Zevl_jgZlb\

— kh[kI\_ggh \u[hj kljZI_]bb

— j_ZebazZpbx kljzZl_]bb

— hp_gdm j_amevlZlh\ gZ ijhf_"mlhgguo wlZiZo "ey kjZ\g
f_l khhI\_IklI\by p_eb

— dhjj_dlbjh\dm p_eb ih j_amevlZIZf hp_gb\Zgby

— hp_gdm kljzZl_]bb gZ azdexqgbl_evghf wlzZi_ j_ZebaZpbb

— i_j_oh”~ d gh\hfm pbdem kljZl_]bg_kdh]lh ieZgbjh\Zgby

ljbgylh \u”_eylv ke_"mxsb_ [Zah\u_ kljZI_]bb jhklZ h]jzZgl
klz khdjZs_gby klZ[bebaZpbb \u'b\Zgby JZagh\b”ghklvx |
yley _|lky kljzI_]by jZa\blby

DZd hif_qZehkv \ur_ ba lj_o ]Jhjghjm~guo dhfiZgbc DZaZokl.
abjmxsboky gZ “h[uq_ b i_j_jzZ[hld_ f_~vkh”~_j Zsbo jm™ Ihe
1 \ujz _ggmx kljzlI_]lbx _s_ h~rgz ~_deZjbjm_I p_gghklb dF
e_"ZlI \ hkgh\_ fbkkbb dhfiZzgbb b knhjfmebjh\Zgguo p_e_c
kemqgz_ fh gh ]Jh\hjblv h ijb[eb _gbb dhfiZzgbb d nhjfbjh\Zgb:
jZa\blby Dhfizgby LHH ©=JD FE>2 ihdZ g_ bf_xsZy IZdhc k
khfg_ggh \ g_c gm ' ~Z_Ilky

:gZeba agzZgbl_evgh]h h[t_fZ I_hj_Ibg_kdbo b nzdlheh]bqg_k
ih ijhle_f_ ijbf_g_gby kljzZl_lbg_kdh]h ihfoh~Z + ~_yl_evgh}
pbc ihalhey_| k~_eZlv \u\h”® h Ihf qlh kh”_j Zgb_ ex[hc KklIj.
Iby hij_~_ey_I|ky __ p_eyfb bf_xsbfbky j_kmjkzZfb b nzZdlhj
kji_~u < Ih "_ \j_fy ijb jZajz[hld_ kljZl_]bb jZa\blby bf_ggh
dhfizgbb \Z gh mgblu\Zlv ke_"mxsb_ hkh[_gghklb

— g_h[oh”bfhklv hij_~_e_gby \_dlhjZ jZza\blby -Jhjgh~h[u\Z:
\h\ dhfiZzgbb \ Ihf gbke_ i_jki_dIlb\ bkke_~h\Zgbe b jZza\_~db
jh™~_gbc m\_ebqg_gby ijhba\h”kI\_gguo fhsghkl_c hilbfbazZpl
Ahfugb b h[jZ[hldb jm~u

— ihbkd \hafh ghkl_c ey ijhba\h?klI\Z “hihegbl_evguo ijl
hkgh\_ ~h[ulh]lh kujvy b beb jZkrbj_gb_ ~h[ugb aZ kq_I jZaj
jh™~ _gbc b "h[ugb ~jm]hc jm~u qlh[u kgbablv aZ\bkbfhklv h
dZ beb IbiZ jm~u

— jZa\blb_|I_ogheh]bg_kdbo bggh\Zpbc ey ih\ur_gby wnn_
[ugb b h[jZ[hldb jm~u \dexqZxsbo Z\IhfZlbaZpbx ijhp_kkh\
gb_ ~jhgh\ b jh[hlh\ ZgZeblbdm ~Zgguo b “jm]b_ kh\j_f_ggt

— nhdmkbjh\Zgb_ gZ ijbgpbiZo mklhcgb\hlh jZa\blby hkgl
lhjuo y\eyxlky hojZzgZ hdjm Zxs_c kj_~u khpbZevgZy hl\_
mijZ\e_gb_ jbkdzZfb hij_"~_e_gb_ f_jih kgb _gbx g_]1Zlb\gh]l
gZ hdjm ' Zxsmx kj_"m b h[_ki_g_gb_ [_ahiZkghklb jZ[hlgbdh

— hij_~_e_gb_ \hafh ghklb ]_hljZnbqg_kdh]h jZkrbj_gby ~_
\dexqZy \oh” gZ gh\u_ jugdb beb ijbh[j_I_gb_ ZdIb\h\ \ ~jm]b
kihkh[kI\m_1I "b\_jkbnbdZpbb jbkdh\ b ihemqg_gbx “"hkimiz d g!



— klj_fe_gb_ d mklZgh\e_gbx iZjlg_jkdbo hlghr_gbc b
k "jm]bfb hj]Zgbazpbyfb k p_eyfb h[f_gZ agZgbyfb b hi
nbgZgkbjh\Zgbb ijh_dlh\ b jZkrbj_gby [bag_kZ

LZdbf h[jZzahf jZajzZ[hldZ kljZI_]bb jZa\blby LHH ©=J
hkgh\u\Zlvky gZ lj_o dblZo

— h[sbo ijbgpbizZzo kljzl_]bg_kdh]h ieZzgbjh\Zgby

— k mg_Ihf hkh[_gghkl_c o0Zjzdl_jguo ey ]Jhjghjm~gh

— k hkhagzZgb_f Ihlh g_ij_eh gh]lh nzdlzZz qlh dzZ ' *Zy ]l
gby yley _Iky mgbdZevghc

LZdhc ih~oh” iha\hebl h[_ki_qgblv dhfiZgbb ~helhkjhq
n_dlb\gh_ mijzZ\e_gb_ j_kmjkZfb mklhcgb\hklv b [ukljm
j_f_gzZf \ h[eZklb g_"jhihevah\Zgby

Kibkhd ebl_jZImju

F_~bZihjlZze DZiB%g KWWSV ZZZ FDUDYDQ N] DUW
EHGHQ SROH]Q\PL LVNRSDHP\PL L SURHGDHW GR
VVVU YHWHUDQ JHRORJLL NZ1Z h[jZs_gby

F_"gZy ijhfure_gghklv DZaZoklZgZ |_dmsZy kbIimZ
\u jZa\bt85/ KWWSYV PDUNHWLQJ UEF UX DUW

s_gby

F_kdhg F O cev[_jl F O_~hmjb Nj Hkgh\u f_g
kbg_kdh_ banrZgb_—iKZgddglel_j[mj] >bZe_+dlbdZz

K +

Gh\uc pbde jhklZ QIlh gm gh agZlv h jugd_ p\_I
]ha~ 85/ KWWSV TXRWH UEF UX QHZV DUWL

EH "IURP FRS\ "ZIZ h[jZs_ghby

HnbpbZevguc kZcl dhfiZgbb— 85/0LQWWB QO V

ZZZ ND]JPLQHUDOV FRP UX JezZ\gZy ~ZIZ h[jZs_gb

HnbpbZevguc kZcl dhfiZzgbb ®DZ &KABWEY VSHFLD (

ND]JDNKP\V DERXW UHF AZ1Z h[jZs_gby
5DELQ - OLOOHU *HU - +DQGERRN RI 6WUDWH,
-

K\_~ _gby h[ Z\lhjZo

JZfZazZgh\Z BjbgZ :e_d§ZgZegh\ghd hir_eZ dZ”*jh\ LHH ©=1J
J _kim[ebdZ DZaZoklZg <hklhggh DZaZoklZgkdZy I

ghlhjkd ij bf D Kzliz_\z hnbk H PDLO ,ULVKI
'2dZ \Z < _jzZ <ezZ"bfljwdpd gzZmd ijhn_kkhj ijhn_kkhj
f g ~f_glz Kb[bjkdbc mgb\_jkbl | ihlj_[bl_evkdhc dhhi_j

Jhkkby ] Gh\hkb[bjkd ij D FZzjdkz H PDLO PDQ



5DPD]DQRYD +UD@DR$ +XPDQ 5HVRXUFHY '"HSDUWPHQ
/13 5HSXEOLF RI .D]DNKVWDQ (DVW .DIDNKVWDQ 5
6DWSD\HY $YH RlI¢FH H PDLO ,ULVKDBG6PLUQR®
%DNDHYD 9WRFMPRY RI (FRQRPLFV 3URIHVVRU 3URIHVYV
RI ODQDJHPHQW G6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU
1RYRVLELUVN . ODU[ $YH H PDLO PDQDJHP#VLEXS]I
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Jh2bgz B X

elZckdbc \ukrbc dhee_ 7°

EbolZgkdZy H B

Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[N

MIJ:<E?GB? DHFFMGBD:LB<GUFB L?O0OGHEH=BYFB
IJBF?GY?FUFB < H;J:AH<:L?EVGHC HJ=:GBA:PBB

;ukljuc b wnn_dlb\guc h[f_g bgnhjfZpb_c klZe g_h[oh”bfhklvx "ey
pbhgbjh\Zgby hjlZgbazZpbb ex[hc kn_ju wdhghfbdb \ Ihf gbke_ b h
\blb_fbgl jg_| 1 _ogheh]bc m h[jZzah\Zl_evghc hj]jZgbazZpbb ihy\be
\hafh ghkl_c ey kha”Zgby \ukhdhbgnhjfzib\ghc h[jZzah\Zl_evghc
ZgZebabjh\zg hiul mijz\e gby dhffmgbdzlb\gufb | _ogheh]byfb h[j
gbaZpbc \' J_kim[ebd_ DZaZzZoklZg b Jhkkbb IjhZgZebabjh\Zgu ij
\g_"j_gby dhffmgbdzib\guo | _ogheh]bc \ h[jZah\Zl_evguc ijhp_kk

Dexq \u_ kebyghhjfZpbhggh dhffmgbdZlib\gu_|_ogheh]bb mijz\
gbdZlb\gufb | _ogheh]byfb bgnhjfZzlbaZpby mq_[gh]h ijhp_kkZ

5RGLQD , <

$OWDL +LJKHU &ROOHJH

/LNKWDQVND\D 2

6LEHULDQ 8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRC

0$1$*(0(17 2) &20081,&%$7,21 7(&+12/2*,(6
86(' ,1 ('8&%$7,21$/ 25*$1,=$7,216

DQ RUJDQL]DWLRQ LQ DQ\ VSKHUH RI WKH HFRQRP\ LQF
,QWHUQHW WHFKQRORJLHY HGXFDWLRQDO RUJDQL]DW|
KLJKO\ LQIRUPDWLYH HGXFDWLRQDO HQYLURQPHQW 7KH D
FRPPXQLFDWLRQ WHFKQRORJLHV Rl HGXFDWLRQDO RUJDQL]D\
7KH DXWKRUV DQDO\]H WKH SUREOHPY DQG SURVSHFWV IR
LOQWR WKH HGXFDWLRQDO SURFHVV

"H\ZRUGWIRUPDWLRQ DQG FRPPXQLFDWLRQ WHFKQRORJLI
WHFKQRORJLHV LQIRUPDWL]DWLRQ RI WKH HGXFDWLRQDO

)DVW DQG HIIHFWLYH H[FKDQJH RI LQIRUPDWLRQ KDV EHFRP
R1
R

Fu "b\_f\ ~_yl _evghf [ukljh ijh]j_kkbjhbxs if fbjh\uo

| _ogheh]bc ;_amkeh\gh Ijm~gh \hh[jZablv h[u”_-gghklv

gh\ b i_jkhgZevguo dhfivxI_jh\ dhlhju_ j_]Ime¥xjgihchdgh\e
wnn_dlb\guc h[f_g bgnhjfZpb_c klZe g_h[oh~bfhklvx ~ey
pbhgbjh\Zgby hjlZzgbaZpbb ex[hc kn_ju wdhghfbdb \ Ihf
| _evghc K jzZal\blb_f bgl_jg_Il I_ogheh]lbc m h[jZah\ZI|_
ihy\behkv fgh _kl\h gh\uo \hafh 'ghkl_c ey kha”~Zgby \u
ghc h[jZzah\Zl_evghc kj_~u Ilhwlhfm mijzZ\e_gb_-dhffmgk
eh]l]byfb bkihevam_fufb \ h[jZah\Zl_evghc hjl]ZgbaZpbb

azZz”"Zq_c f_g_~'f_glZ hjlZgbaZpbb



< klZlv_ fu knhdmkbjh\Zeb \gbfZgb_ gZ ihgylbb dhffmgbd
gheh]bc ijbgpbiZzo mijz\e_gby bfb kjzZ\gbl_evghf ZgZeba_
\baZpbb J_kim[ebdb DZaZoklZzg b Jhkkbckdhc N_"_jZpbb Z
bgnhjfZzibazZzpbb kbkl_fu h[jZah\Zgby jZzkkfZljb\Z_fuo kljZg

ljhp_kku bgnhjfZpbhgghlh h[_ki_g_gby \k_o \b2h\ h[jZah\Z
| _evghklb I_kgh k\yazZgu k ijhp_kkhf bgnhjfZpbhggh]h h[_Kki_

\ p_ehf Ih ~"Zgguf 81 ORQLWRULQJ mjh\_gv jZa\blby w¢
\bl_evkI\Z \dexqZ_1| \ k_[y IZdb_ ihdZaZl_eb dzZd jZzaf_s_gb
bgl_jg_Il_hjlZzgzZfb JThkm~Zjkl\_gghc \eZklb dhffmgbdZpbhgg
ImjZz b q_eh\_q_kdbc dZiblZze DZaZoklZg aZgye _ f_klh i
\ Jh m > @ WIlh kZfuc \ukhdbc ihdZzaZl_ev kj_"b kljZg K
Jhkkby gZijhlb\ himklbeZkv gZ r_klv imgdlh\-b aZgyeZ
kib\rbkv k 1h "\mfy 1h~Zfb jZg__ Ihabpbb kljZzg \ fbjh\

ij_"klzZ\e_gu gZ jbk

Dhfivxl_jbazZpby h[jZathABgblya hkgh\guo iml_c ijh]j_kkZ |
\j_f_gghlh h[s_klI\Zz

<eZ”_gb_ agZgbyfb ih bgnhjfZpbhgguf b dhffmgbdZpbhgg
]byf \ kh\j_f_gghc h[sghklb gZjz\g_ k 1Zdbfb kihkh[ghklyfb
ghklv b ibkvf_gghklv y\ey_ Iky h[yazZl_evguf "ey dZ ~h]lh “bl
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az b lhru > @

< p_eyo ih\ur_gby wnn_dlb\ghklb "bklZgpbhggh]h h[jZah)
\uf \hijhkhf yley_Iky \hijhk mqgq_1Z hkgh\guo ijbgpbih\ b f_Ih
e_gby dhffmgbdzZlib\gufb |I_ogheh]byfb \ h[jZah\Zl_evghf ijhp_
dzd b ijb hjjzgbazpbb ex[hc *_yl_evghklb 7ey mki_rgh]lh m]
oh~bfh jZzajz[hlZlv kljZI_]lbx dhlhjZy iha\hebl hij_"~_eblv aZzZ’



hjlZzgbazZpbb dhffmgbdZpbb hilbfZevgu_ bgkljmf_glu b |
kh[u baf_j_gby “hklb]Jgmluo j_amevlizlh\ Ijb wihf maqgblu\
\g_rg_c kj_"u mijZ\e_gb_ dhffmgbdZlb\gufb I_ogheh]by
ghc hjl]ZgbazZpbb “he gh [ulv Z~Zilb\guf qlh[u wnn_dltk
gZ baf_g_gby

P_evx bkke_"h\Zgby y\ey_|ky ZgZeba hiulz J_-kim[ebc
kbckdhc N_~_jZpbb ih nhjfbjh\Zgbx h[jZah\ZI|l_ev-ghc bgn
njZkljmdImju \ k\hbo kljZgZo

Gh\bagZ gZzmqggh]h bkke_"~h\Zgby gZ hkgh\_ ZgZebaz
gbdzZIlb\guo I_ogheh]bc \ jZzkkfzZljb\Z_fuo kljZgZo [ueb \i
s_kI\Z \g_"j_gby dhffmgbdzZlb\guo |I_ogheh]bc \ mqg_[gu«
dhlhju_ j_rZ_| h[jZah\Zl_evgZy hjl]ZgbaZpby mijZ\eyy
ijhp_kkzfb b ijh[e_fu dhlhju_ \klzZxIl ijb wlhf i_j~ jmdh
jZah\Zl_evguo hjl]ZzgbazZpbc

MijZ\eyy dhffmgbdzZlb\gufb I_ogheh]byfb h[jZah\ZI_evg
g_evay aZ[u\Zlv h[ h[_ki_g_gbb kh]ezZzkh\Zgghc jZ[hlu jZ:
gbc \ p_eyo kdhhjrbgbjh\Zgghc b wnn_dlb\ghc hj]ZgbazZphbl

Mijz\e_gb_ dhffmgbdzZlb\gufb | _ogheh]byfb ihalhey |
hjlZzgbazZpbb kha”~Zlv wnn_dlb\gu_ dZgZeu k\yab k Z[k
sbfbky i_~Z]lh]lZfb jzZ[hlh~Zl_eyfb b hjl]ZgzZfb Jhkm~"Z]
memqrblv j_imlZpbx b knhjfbjh\Zlv iheh bl_evguc bfb
gZ™_"gmx h[jZlgmx k\yav k \g_rgbf hdjm _gb_f 1Zd d.
gbdZIlb\gu_ I_ogheh]bb h[_ki_gb\zZxl [ukljh_ b-gzZ~_"g
gb_ bgnhjfZpbb

:gZebabjmy hiul J_kim[ebdb DZaZoklzg fh gh hiIf_I|
\gbfZzgb_ m”~_ey_|ky nhjfbjh\Zgbx h[jZah\Z|l_evghc bgr
njZkljmdImju \ DZaZoklZg_ < khhI\_Ikl\bb k h*ghc ba p_
ijhljzffu jZa\bIlthyf_ki_gblv jZ\guc “hkimi d emqg+bf h[jZ
guf j_kmjkzf b I_ogheh]byf "ey \k_o mqzZklgbdhk h[jZah
kz \ kljzg_ ihy\ley_|Iky [hevrh_ dhebqg_kl\h bgnhjfZpbhgc

< ]h m Jhkm~Zjkl\h ijhbklimibeh d Zdlb\ghc-jZ[hl_ i
1jZffu we_dljhggh]lh h[mg_gby gZ dhlhjmx [ueh \u”_e_gh
1_ WIh fZkrlZ[guc ijh_dl dhlhjuc \dexgZ_1 \ k_][y

— mijZ\e_gb_ h[jZzah\Zgb_f we_dljhgguc “hdmf_glhh[l

— mijZ\e_gb_ h[mg_gb_f we_dljhgguc "mjgZe

— we_dljhggmx [b[ebhl_dm > @

— wdazZf_gZpbhggmx kbkl_fm

— gZpbhgZevgmx [Zam ~Zgguo ih h[jZah\Zgbx

— \_[bgZju

— kbkl_fm mijZ\e_gby deZkkZfb

— jZajzZ[hldm mqg_[guo fZl_jbzZeh\

— f_g_n~f_gl
< k\_I_ =hkm~Zjkl\_gghc ijh]jzffu ©Pbnjh\hc DZaZokl
kK _j_"bg_ 1h~Z bgnhjfZlbazZpby b pbnjh\bazZpby h[jZe

jim Iky dzd kljzl_]bq_kdb \Z gh_ gZijZ\e_gb_ jZa\blby Kl



>hdZazZzgh qlh bkihevah\Zgb_ BDL \ h[jZah\Zgbb mkbeb\Z_|
\ jZaz b h~gh\j_f_ggh ih\urz_1| dZq_kI\h h[jZzah\Zgby \ %

Lzd \ jzfdZo jZa\blby dhffmgbdZlb\guo |I_ogheh]lbc \ J_Kir
klZg [ue kha”Zg we_dljgg0oc P_KIn@¥@ZagZq_gguc “ey mqgb
Il _e_c b mgZsboky kj_~g_]lh b ijhn_kkbhgZevgh I_ogbqg_kdhl]h
j_amevlzlzf khpbheh]bg_kdh]h hijhkzZ %LOLP /DQG y\ey_Ilk
h[jZzah\Zl_evghc hgeZcg ieZlnhjfhc h[jZs_gb_ d-dhlhjhc ijhb
I_e_c rdhe _"_~g_\gh Ih \hijhkm h g_~hklZldZo -wlh]h j_kmj
|l_ey mdzZau\zZxl gZ Ih qlh g_I jZaghmjh\g_\uo az~Zgbc b |_
N"ey eZ[hjZlhjguo b ijZdlbg_kdbo jz[hl ieZgh\ b-dhgki_dlh\
"bg_kdbo jZzajz[hlhd gZmqggh]lh b \hkiblZl_evghlh ozZjzdl_jz

JZa\blb_ jhkkbckdbo mgb\_jkbl_Ih\ IZd _ g_jZajulgh k\lya:
| _jbaZpb_c jZzaghh[jZaguo k_dlhjh\ jZ[hlu GZ k_]lh~gyrgbc ‘
rdhe_ gZ[ex”Z_|ky w\hexpbhgguc i_j_oh” d pbnjh\uf kihkh]
bgnhjfzpb_c qlh ~Z_1 dzZzd h[mqgZxsbfky 1Zd b ij_ih"Z\ZIl_ey:
hi_jbjh\Zlv bah[jZz _gbyfb a\mdhf \b~_hjhebdzZfb fmevibf_"b
hg_j_"v ij_~hklz\ey_I| bgkljmf_gl kihkh[guc ihfhqv \ j_r_gbb
guo ijhn_kkbhgZevguo az”Zq

<g_"j_gb_ \ h[jZzah\Zl_evguc ijhp_kk kj_~klI\ bgnhjfZpbhgc
dZlb\guo | _ogheh]bc \dexgqZ_| ke_"mxsb_ kn_ju ~_yl_evghkl

— ijbf_g_gb_ Z\IhfZlbabjh\Zgguo h[mgZxsbo kbkl_f

— ijbf_g_gb_ Z\IhfZlbabjh\Zgguo kbkl_f I_klbjh\Zgby agZg

Ijb Ya\_r_gghf 1jZfhlghf ijbf_g_gbb dhffmgbdZIib\guo I_o
ke _"m_1I| klj_fblvky d memqr_gbx kZfhc f_Ih~"bdb h[mqg_gby
NZevg_cr_f j_rblv jy®» agZgqbfuo az”~zZq i_~Z]h]bg_kdhlh 0zjZz
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Jbk Ij_bfms_kI\Z \g_"j_gby dhffmgbdZlb\guo |I_ogheh]lbc \ mqg_[guc

H[hjm~h\Zgb_ kj_"kI\Zfb bgnhjfZpbhggh dhffmgbdZpbh
eh]l]bc kh\j_f_gguo \ukrbo mqgq_[guo azZ\_~_gbc ih\urZ_1 wn



bo ijbf_g_gby \ h[jZah\Zl_evghc ~_yl_evghklb b klZgh\b!
[e_fhc "ey jmdh\h”bl_e_c h[jZah\Zl_evghc hj]J]ZgbaZpbb

— ihklhygguf jZa\blb_f b w\hexpb_c |I_ogheh]bc-Dhffmg
kljmf_glu [ukljh f_gyxlky b h[gh\eyxlky qlh Ij_[m_I hl n
klhygghlh h[mg_gby b Zz~ZilZpbb d gh\uf \hafh ghklyf k\

— g_h[oh”bfhklvx bgl_]jZpbb jZaebgguo dhffmgbdZIb\
kbkl_f\ p_eyo h[_ki_q_gby _~bghc kbkl_fu ojZg_gby "Zg¢«

— [_ahizZzkghklvx dhffmgbdZlb\guo | _ogheh]bc k aZsbl
bgnhjfZpbb Mijz\e_gb_ jbkdzfb \ wlhc h[eZklb {j_[m_lI
Nj_gby khhI\_lklI\mxsbo iheblbd [_ahiZzkghklb

— g_h[oh”rbfhklvx knhjfbjh\ZIv IZdmx dhgp_ipbx ij_ih”
jZy [u]ZjzZglbjh\ZeZ h[jZah\Zl_evgu_ ihlj_[ghklb ex[h]h h[
hI\_Ikl\bb k _]h ij_"jZkiheh _gghklyfb m\e_q_gbyfb Z 1zd

J_Zebb gzZklhys_]h 1Zdh\u qlh jZa\blb_ dhffmgbdZzlI]
yley_Ilky g_hlt_fe_fhc gzZklvx [bag_k ijhp_kkh\ b mijZ\e
jZah\Zl_evghc hjljZzgbazZpbb M°_ h[uqguf yle_gb_f klZeh
dhgn_j_gpbc hgeZcg dhffmgbdzZpbc WIh ihalhey_1I hj]z
azZ\_"_gbb gZmqggh bkke_"~h\Zl_evkdmx b mqg_[gmx ~_yl
khdhf mjh\g_

K bkihevah\zZgb_f \ h[jZah\Zl_evghf ijhp_kk_ khpbZevg
guo ijbeh’  _gbc b h[eZqguo k_j\bkh\ \hagbdzZx|l gh\u_
wnn_dlb\gh]lh h[f_gZ bgnhjfZpb_c b \_~_gby dhffmgbd?Z
kharzZgby _~bghlh bgnhjfZpbhgghlh ijhkljZgkl\z

LZdbf h[jZzahf mijzZz\e_gb_ dhffmgbdZlb\gufb 1_oghet
h[oh~"bfhklvx “ey mki_rgh]h nmgdpbhgbjh\Zgby ex[hc hj
gbke_ b h[jZzah\zZl_evghc =jzZfhlgh_ mijzZ\e_gb_-dhffmg
eh]lbyfb iha\hey_I| hj]j]ZgbaZpbb ~hklbgv mki_oZ gZ jugd
dmj_glhkihkh[ghc

Kibkhd ebl_jZImju

=hkm~Zjkl\_ggZy ijh]jzffzZ ©BgnhjfZpbhgguwc8®ZazZoklZz
KWWS HJRY N] FPV UX DUWLFOHYV JSBLQIBND]B
=mf[_jb~*a_ F W :dimZevghklv bkke_"~h\Zgbc \ h[¢
f_lh~"h\ bgnhjfZpbhgguo b dhffmgbdZpbhgguo |_og
ghf ijhp_kk_ F W =mf[_jb~a_ Nmg~rzf_glZz
gby — <« — K

Gmj[Zz_\ @ G_jzZ\_gkl\h \ kbkl_f_ kj_"~g_1h h[jZah\.
j_nhjfbjh\Zgby fZehdhfie_dlguo rdhe J_kim[eb-db DZaz
[Z_+ J_kim[ebdZ DZaZoeklZdg

J_clbg] we_dljhggh]h ijz\bl_evklI\Z HHG (*', >We
kmjk@85/ KWWSYV ZZZ WDGYLVHU UX LQGH]



K\_~_gby h[ zZ\lhjZo

Jh*"bgZ Bjbgz XjvM_V9Z2zZ\Zl_ev :elZckdbc \ukrbc dhee_
J_kim[ebdZ DZaZoklZzg <hklhgqgh DZaZoklZgkdZy h

me DhfzZzjh\z : H PDLO VODWLQDLUD#PDLO UX
EbolZgkdzZy Hev]Z BUHKgfAhwd&hg gZmd ~hp_gl aZz)

sbc dZn_"jhc f_g_~"f_glZ Kb[bjkdbc mgb\_jkb-l_I ihlj_[bl.

hi_jZpbb Kb[MID Jhkkby 1 Gh\hkb[bjkd ij D

H PDLO FKBPDQDJPHQW#VLEXSN QVN VX

5RGLQD ,UHQBKHU $OWDL +LIJKHU &ROOHJIH 5HS
(DVW .D]DNKVWDQ 5HJLRQ $OWDL .RPDURYD 6WU $ |
/ILNKWDQVND&DQGUOGDOWH RI 6FLHQFHV LQ (FRQRPLFV
+HDG RI WKH '"HSDUWPHQW RI 0ODQDJHPHQW 6LEHULDQ 8QL
5XVVLD 1RYRVLELUVN . OPDR®WPHQWHVREXSNFREN



M>D

Kmjh\p_\Z <
Kb[bjkdbc mgb\_jkbl_1I ihlj_[bl_evkdhc dhhi_jZpbb Kb[N

BGGH<:PBHGG:Y :DLB<GHKLYVY JHKKBCKDHC N?>?J:PE
KHKLHYGB? B L?G>?GPBB

< klZlv_ jZzkkfzZljb\Zxlky ZdimZevgu_ ijh[e_fu bggh\Zpbhggh]h j:
N_~_jZpbb P_evx bkke_"h\Zgby y\ley_Ilky \uy\e_gb_ hkgh\guo |I_¢
gh\Zpbhgghc Zdlb\ghklb Jhkkbckdhc N_"_jZpbb gZ hkgh\_ bam
guo bg”bdZlhjh\ bggh\Zpbhgghc ~_yl_evghklb ih "Zgguf klZlbkl
Bkke_~h\zZgb_ [Zabjm_Ilky gZ f_Ih"Zo ZgZebazZz b kbgl_azZ gZ[ex”
amevlzlzZf bkke_~h\Zgby kbkl_fZlbabjh\Zgu keh b\rb_ky-1_g”_gpl
xsb_ bo ijbgbgu

Dexq_\u_ kebdggh\Zpbhgguc debfZl bggh\Zpbhgguc ikl_gpbZe
gZy Zdlb\ghklv nbgZgkbjh\Zgb_ bggh\Zpbhgghc ~_yl_evghklb il
ghc ZdIb\ghklb

6XURYWVHYD 9 $
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

,1129$7,9( $&7,9,7< 2) 7+( 5866,$1 )('(5%$7,21
&855(17 6,78%$7,21 $1' 75(1'6

7KH DUWLFOH GHDOV ZLWK WKH DFWXWH LVVXHV RI LQQR)
7KH SXUSRVH RI WKH VWXG\ LV WR LGHQWLI\ WKH PDLQ WUF
LQ WKH 5XVVLDQ )HGHUDWLRQ EDVHG RQ WKH VWXG\ RI WKH
DFWLYLW\ DFFRUGLQJ WR VWDWLVWLFDO UHSRUWLQJ 7Kt
VIQWKHVLY REVHUYDWLRQ DQG FRPSDULVRQ $FFRUGLQJ V
DUH VIVWHPDWL]HG DV ZHOO DV WKH FDXVHV WKDW JLYH U

H\ZRUGQQRYDWLRQ NH\ LQQRYDWLRQ SRWHQWLDO LQQF
DFWLYLW\ LQQRYDWLRQ DFWLYLW\ LQGH]

<\_" gk_mkeh\byo ]Jeh[Zevguo \uah\h\ mklhcgb\h_ jZa\b
wdhghfbdb \hafh gh aZ kq_Il \g_”"j_gby gZmdh_fdbo |I_og
N_yl_evghklb < klyab k wibf ZdimZevgZ ijh[e_fZ kjzZ\gt
kibdb "hklb]J]gmluo j_amevliZlh\ \uyle_gby ijbgbg hlklZ\Z¢
ihablb\guo I_g”~_gpbc < fZkrlZ[Zo kljZgu \hijhku bggh
\blby j_Zebamxlky \ jZzfdZo ]hkm~Zjkl\_gghc bggh\Zpbh
kbckdhc N_~_jZpbb H~”gbf ba bg~bdzZlhjh\ ~hklb _gby p,
\uklmizxl ihdZazl_eb bggh\Zpbhgghc Zdlb\ghklb kljZgu

P_evx "Zggh]lh bkke_~h\Zgby y\ey |ky \uyle_gb_ hkg
bggh\Zpbhgghc Zdlb\ghklb Jhkkbckdhc N_"_jZpbb

>ey “hklb” _gby p_eb ihklZ\e_gu ke_"mxsb_ azZ”~Zqgb

— \u”_eblv nZdlhju bggh\Zpbhgghlh debfzlz hdzZau\zZ
gh_ \ebygb_ gZ bggh\Zpbhggmx Zdlb\ghklv km[t_dlh\ oh

— knhjfbjh\zZlv kbkl_fm agZgbfuo ihdZazZl_e_c bggh\Zrg
klb b bamgblv bo "bgZfbdm



— \uy\blv g_1Zlb\gu_ I_g”~_gpbb b ij_~eh blv imlb j_r_gby
sboky ijh[e_f

GZmqgZy gh\bagZ bkke_"h\Zgby aZdexqZ_lky \ mklZgh\e_
bggh\Zpbhgghc Zdlib\ghklb hl agZgbfuo nZdlhjh\ bggh\Zpbhg
d gbkem dhlhjuo hlg_k_gZ g_h[oh~bfhklv klbfmebjh\Zgby
lh dzZiblzez \ kn_jm bggh\Zpbc J_r_gb_ wlhc dexq_\hc ijh]
jZajzZ[Zlu\Zlv h[hkgh\Zggu_ \ZjbZglu bggh\Zpbhgghlh jZa\bl
kljZgu dzd \ hljzke_\hf [Zd b j_]lbhgZevghf jZaj_a_

Bkke_"h\Zgb_ [Zabjm_Ilky gZ f_Ih~"Zo ZgZebaZ-b kbgl_aZz
g_gby f_Ihr_ dhwnnbpb_glh\ b *jm]hf ZgZeblbqg_kdhf bgkljr
h[_ki_qgb\Z_I| h[hkgh\Zgghklv knhjfmebjh\Zgguo \u\h”h\

ljZdlbg_kdZy agZqgbfhklv ijh\_~ _ggh]lh bkke_"~h\Zgby aZde>
e _gbb g_]Zlb\guo |I_g”~_gpbc bggh\Zpbhggh]h jZa\blby Jhkk
pbb Z 1zd _ \ jZajz[hld_ iml_c j_r_gby \uy\le_gguo ijh[e_f

J_amevliZDhhgdmj_glhkihkh[ghklv gZpbhgZevghc wdhghfbdb
bggh\Zpbhgghlh ihl_gpbZeZ km[t_dlh\ ohayckl\h\Zgby Bggl
| _gpbZe fh _I [ulv j_Zebah\Zg Ilhevdh ijb gZebgbb [eZ]hijbyl
pbhggh]lh debfzlZz Khq_lZgb_ bggh\Zpbhggh]lh ihl_gpbzZez b
debfzlZ ihalhey_| km[t_dIZf ohayckl\h\Zgby j_Zebah\ZIlv bgg
Ib\ghklv Bf_ggh bggh\ZpbhggzZy Zdlb\ghklv y\ey_Ilky ij_~f_Ihf
dzd \ p_ehf ih kljzg_ 1Zd b \ hljZzke_\hf jZaj_a_ Z 1Zd _ \ j.
Jhkkbckdhec N_~_jZpbb 1Ih j_amevlZIZf fhgblhjbg]Z ijbgbfZx
gZ jZaebgguo mjh\gyo mijZ\e_gby gZijZ\e_ggu_-gZ klbfmeb
pbhgghc Zdlb\ghklb ij_7ijbylbc b hj]ZgbaZpbc

< ihke_n~gb_ ~_kylbe_Iby kms_klI\_ggh \hajhkeZ jhev bggt
km~ZjkI\_gghc iheblbdb \ jZzfdZo dhlhjhc knhjfbjh\ZgZ bggh'
njZkljmdimjzZz kha”Zgu f_oZgbafu nbgZgkbjhlZgblkd®pZmqggh bk
AN_yl_evghklb j_Zebamxlky JThkm~ZjkI\_ggu_ ijh]jzZffu <f_Kk
kby ih ij_"g_fm mkimiz_I| ih fghlbf ihdzZzazl_eyf kljZzgzZf |I_og
lh y*jZz H”ghc ba dexq_\uo ijh[e_f y\ley_Iky g_"hklZlhd nb
bggh\Zpbhgghc ~_yl_evghklb b g_hilbfZevgZy kljmdImjZ bk
kbjh\Zgby >Zggu_ h "bgzZfbd_ nbgzZgkbjh\Zgby jhkkbckdhc
e_gu \lZJ[e > @

LZ[ebpZz
NbgzZgkbjh\Zgb_ gZmdb ba kj_~kI\ n_~_jZevghlh [x*" _1Z J
az + 11 fej™ jm]
=h”~u
GZijZ\e_gby nbgZgkbjh\zZgby ]
\ d ]
<k_lh jZkoh”~h\ gZ ]jZz"~"Zgkdmix gZmdm
\ Ihf gbke_
— nmg~"Zf_glZevgu_ bkke |~h\Zgby

— ijbdezZ”gu_ bkke_"h\Zgby

MA \_k \ jZkoh”Zo [x" _IZ i




DzZd \b”"gh ba "Zgguo IZ][e azZ ihke_"~gb_ e_| jZko
gZgkbjh\Zgb_ gZmdb \hajhkeb \ jZaz 1jb wlhf hi_j_
nbgZgkbjh\Zebkv nmg"Zf_glZevgu_ bkke_"~h\Zgby G_Kkf
jhkl [x~"_lguo kj_"kI\ nbgZgkbjh\Zgb_ ijbdeZ”~guo bkke
ehkv k fejr jm[ \ ]h~m ~h fejr jm[ \ Thn
ljb wihf "hey azZljzl \ [x*" _1_ kljZgu kms_kI\_ggh g_ \ujh
khklZ\beZ Ihevdh

Keh b\rZyky \ Jhkkbb kljmdImjZ bklhggbdh\ nbgZgkbjh
s_kI\_ggh hlebgqZ_Ilky hl ijZzdlibdb \_"msbo |I_ogheh]lbqg_k
glh beexkljbjm_1 jbkmghd > @

Lzd ~Zggu_ ~bZzljzffu k\b”A_l_evkl\mxl h ijhlb\hiheh"
yo \ ijZdlbd_ nbgZgkbjh\Zgby GBHDJ DZd \b”gh \ KR:
jZajZ[hldb nbgZgkbjmxIlky ij_bfms_klI\_ggh gqZklguf dZzZi
AN l_evkl\m_I h [he__ [eZ]hijbylghf bggh\Zpbhgghf debfz
Mkm]m[ey_| kbImZpbx b Ihl nzdl qlh ih Z[khexlguf \_ebc
mklimiz_| kljzgzf eb”_jzZf bggh\Zpbhggh]lh jZa\blby < p
GBHDJ \ Jhkkbckdhec N_"_jZpbb khklZ\eyxl Ihevdh
gbh”_ g_f\ KR: > @

NbgZgkbjh\Zgb_ bggh\Zpbhgghc ~_yl_evghklb hdZau
\ebygb_ gZ bggh\Zpbhggmx Zdlb\ghklv ij_"ijbgbfZl_e _
_lky jy*hf ihdZaZzZl_e_c
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KljmdImjz azljzl gz GBHDJ ih bklhggbdzZf nbgZgkbjh\Zgby az

JZkkfhljbf "bgZfbdm hkgh\guo ihdZazl e _c bggh\Zpb
1Z[e > @



LZ[ebpz
>bgzfbdz ihdZazl_e_c bggh\Zpbhgghc Zdlb\ghklb

Jhkkbckdhec N_~_jZpbb az + 11
=h”u
]
IlhdzZzazl_eb vod

Qbkeh hjl]ZgbazZplbc \uihe
gyxsbo gZmqgu_ bkke_~h\Z
gby b jZajz[hldb™ \ [hf qbke _

— gZmggh bkke_~h\zZl_evkdb_

— dhgkljmdihjkdb_

— ijhfure_ggu_ h”"jzZa
N _e_gby GBHDJ

— h[jZah\Zl_evgu-| \ukr |
lh h[jZah\Zgby

M~ \_k hjlZgbaZz
s_klleyxsbo |_og
q_kdb_ bggh\Zpbb
gbke

aj [hIdZo luk g_

hgZe azZgyliuc bkkle
’\h\Zgbyfb b jZajZ[hlefb \
jZkqg_ gz luk azZgyluo \
wdhghfbd gq_e

<gm ggb_ azZljzZlu|g
bkke "h\Zgby b jZzajz[hld
fejr jm[

MA \_k azZljzl gZ/bggh
hggmx ~_yl_evghklv \ h][
h{t_f_\ujmqgdb

H[t_f bggh\Zpbhgguo I|h
\Zjh\ jZ[hl mkem]| fej” jm]|

M~ \_k bggh\Zphhgguo Ih
\Zjh\ jZ[hl mkem] \ h[s|f i
h[t_f_\ujmqgdb

>Zggu_ |lZ[e ihal\heyxl k"_eZlv \u\h” h iheh bl_evghc b
rbgkl\zZ ihdzazl_e_c ozZjzdl_jbamxsbo bggh\Zpbhggmx Zdlb
ZgZebabjm_fuc i_jbh” kms_kI\_ggh \hajhk h[t_f bggh\Zpbh
jZ[hl b mkem] Ijbjhkl ihdZaZzZl_ey azZ \_kv i_jbh” khklZ\be
"hey bggh\Zpbhgghc ijh*mdpbb \ h[s_f h[t_f_ \ujmgdb hqg_g:
lhlh hgzZ kgbabezZkv aZz + 11 9z glh fh gh jZkk
g_JlZlb\gmx |I_g”_gpbx



< jZaj_a_ Ibih\ hjl]ZgbazZpbc \uihegyxsbo gZmqgqgu_ bk
jZ[hldb kgbabehkv gbkeh dhgkljmdlhjkdbo hjl]ZgbaZpbc
h~r LzZd _ kgbabehkv gbkeh jZ[hlgbdh\ aZgyluo \ gZmq
jZajzZ[hldZo dzZd \ Z[khexlghf [Zd b \ highkbl_evghf \ujZ
I_evkl\m_1I h[ hilhd_ dzZ”jh\ ba kn_ju gZmgguo bkke_"h\z
f_I_g ih blh]Zf b ]h~h\

ljb kjZz\g_gbb hkgh\guo ihdZazZl_e_c Jhkkbckdhe- N_"_jZ
kdb jZza\blufb kljZzgzZfb azf_lgh hlklzZ\Zgb_ GZijb{f_j ih \
I1Zf gZ bkke_~h\Zgby b jZajzZ[hldb Jhkkby azgbfz_I| _ f
lZzdbf kljzgzf dzZd KR: DblzZzc Yihgby =_jfZzgby Bg”by
iZjbl_Im ihdmizZl_evghc kihkh[ghklb gZpbhgZevguo \Zex

lh j_amevlzlzf fhgblhjbg]Z ihdZaZl_e_c jZkkgblu\zZ_lI
\Zpbhgghc Zdlb\ghklb dhlhjuc hljZz Z_1| hisb_ I_g”~_gpbt
jZa\blby kljzgu >bgzZfbdzZ ihdzZazl_ey ijb\_~_gzZ \ 1Z][e

LZ[ebpZ
Mjh\_gv bggh\Zpbhgghc Zdlb\ghklb ih \b~Zf wdhghfb
ANyl _evghklb Jhkkbckdhc N_”~_jZpbb az + 1
=h”u
<b”u wdhghfbq_kdhc ~_yl_evghklb E\%fi__gj_b?q?\_
i
<k_]h \ Ihf gbke_ io
ljhfure_ggh_ ijhba\h”~kl\h | ba |gbo
— "h[uqZ ihe_aguo bkdhiz_fluo K%
— h[jZ[Zlu\Zxsb_ ijhba\h”kl\lZ i@
H[_ki_q_gb_ we_dljhwg_jlb]c ]Zahf iZjhf
>_yl_evghklv \ kn_j_ I_e_|/dhffmgbldZppc
JZajzZ[hldZ dhfivxI_jghlh-fijh]jzZffgh
lh h[_ki_g_gby dhgkmeviZpbhggu_ [mkem]b
> yl_evghklv \ h[eZklb bghhjfZpbhgguo
| _ogheh]bc

Ba "Zgguo |IZ[e \brgh qlh \ p_ehf bggh\ZpbhggzZy zZdl

N_~_jZpbb kgbabezZkv k \ lh~m ~h \ 1h*
iZN"_gb_ihdZaZl_ey keh behkv ih h[jZ[Zlu\Zxs_fm ijhba\
\_kv i_jbhnr G_]1ZIb\guc Ij_g” knhjfbjh\Zeky \ ]h~m

kn_j_ ijh]ljzffghlh h[_ki_gq_gby b bgnhjfZpbhgguo |I_ogh¢
jhkl mjh\gy bggh\Zpbhgghc ZdIb\ghklb khhI\_IklI\_ggh
gZdh b \ wibo hljZkeyo \uy\beZkv |I_g”~_gpby kgb " _gby il
Ijh\_~_ggh_ bkke_~h\Zgb_ iha\hebeh \uy\blv jy® g_]ZI
dhlhju_ gZoh”yl hljz  _gb_ \ kgb _gbb bggh\Zpbhgghc Zc
g_"hklzZlhggh_ nbgZgkbjh\Zgb_ gZmgguo bkke_"~h\Z
ij_h[ezrZgb_ \ kljmdImj_ bklhggbdh\ JThkm”Zjkl\_ggt
ly'_gbb ~_kylbe_lbc



l_g”_gpby hllhdZ i_jkhgZezZ k\yaZgghlh k bkke_"~h\Zgbyfb
kgb _gb_ bggh\Zpbhgghc Zdlb\ghklb \ p_ehf ih Jhkkbb
>Zggu_ |_g”_gpbb y\leyxlky ke_~kl\b_f g_m~h\e-_ I\hjbl_evgt
hgghlh debfzlz \ Jhkkbckdhc N_~_jZpbb Bf_ggh ih wlhc ijtk
dZiblzZze g_ \dezZz~u\Z_Ilky \ jZajZ[hldm gh\r_kI\ K~_j ' b\Zxst
\ukImizx!l ij_"ijbgbfzl_evkdb_ jbkdb dhlhju_ \ukhdb \ kn_j._
hgghc ~_yl_evghklb Ke_~h\Zl_evgh kha~Zggu_ \ gZklhys_ _
kilbfmebjh\Zgby bggh\Zpbhgghc Zdlb\ghklb g_kh\_jr_ggu h
gb\h k\b”~_I_evkl\m_I| “bgzZfbdZ ihdZaZl_e_c bggh\Zpbhgghc
?s_ [he__ hkljh klhbl ijh[e_fzZ \ j_]bhgZevghf jZaj_a_ ]~_ \_
ih hkgh\guf ihdZazl_eyf bggh\Zpbhgghc Zdlb\ghklb
GZ hkgh\_ ihemqg_gguo j_amevlZlh\ fh gh ij_~eh blv ke_"m
r_gby ijh[e_f bggh\Zpbhggh]h jZza\blby wdhghfbdb Jhkkbb
kharzZgb_ [eZ]hijbylguo mkeh\bc ey ijblhdZ- gzZzklgh]h d
jm bggh\Zpbc
kharzZgb_ [eZ]hijbylguo mkeh\bc “ey I\hjg_kdhc j_Zebe
dz”~jh\ \ kn_j_ bkke_~h\Zgbc b jZzajzZ[hlhd
h[_ki_q_gb_ mkeh\bc ey jZa\blby bggh\Zpb-hggh]h ihl_
Ih\ ohayckl\h\Zgby \h \k_o hljZzkeyo ~_yl_evghklb

Kibkhd ebl_jZImiju

JhkklzZl GZmdZ bggh\Zpbb |_ogheh]bb >We
kmjk@85/ KWWSV URVVWDW JRY UX VWDWLVWLF\

Jhev mgb\_jkbl_Ih\ Jhkkbb \ bggh\Zpbhgghf pbde_ 6%
>We_dljhgguc + BBRjKGWSYV ZZZ VEV FRQVXOWLQJ UX
EH EH GIFD HD HHIFF GG F SGI ~ZIZ h[jZs_gby

GzmdzZ L_ogheh]bb Bggh\Zpbb djZldbc klZIbklb
gbed Fhkd\Z GBM <RW >We _dI+h8§0cKWRWS K@
LVVHN KVH UX QHZV KWPO A~ZIZ h[jZs_gby

K\_~ gby h[ Z\lhjZo

Kmjh\p_\Z <_jzZ :e_dkagprjdi\dZn_"ju f_g_~"f_glZz Kb[bjkdb
mgb\_jkbl_Il ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID - Jhkk
kb[bjkd ij D Fzjdkz H PDLO PDQDJHP#VLEXSN QVN

6XURYWVHYBVWYMRFDPIWH 3URIHVVRU G6LEHULDQ 8C
PHU &R RSHUDWLRQ 5XVVLD 1RYRVLEL
H PDLO PDQDJHP#VLEXSN QVN VX



M>D

Limkh\ : B >m[jh\bgZ G
Kzfzjkdbc gZpbhgZevguc bkke_~h\Zl_evkdbc mgb\_jl
K | Dhjhe_\Z

L?KLBJH<:GB? =BIHL?A < ;BAG?K? IJB NHJFBJH<:GB
KLJ:L?=BB DHFI:GBB

< klZlv_ jzZkkfzZljb\Zxlky \hijhku nhjfbjh\Zgby b ijh\_jdb ]Jbihl_:
d_ kljzZlI_]bb jZa\blby dhfiZzgbb :\lhju ijbf_gyx| khq_lZgb_ dhebq
kI\_gghlh bgkljmf_glZ ZgZebaZzZ ihdZaZl_e_c oZjZdl_jbamxsbo jZ]
gh\bagZ b p_ev bkke_"h\Zgby \ujz Z_1lky \ jZkrbj_gbb f_Ih~Z I_Kki
j_ZebaZpbb gZ ijzdlbd_ "~ey ijbgylby kljZl_]lbg_kdh]h j_r_gby dhf

Dexq_\u_ kekV\gzIl_]lby kljzZlI_]bqg_kdh_ jZa\blb_ j_l_ce dhfiZgl
ijh\_jdZ ]bihl_a h \ebygbb nzZdlhjzZz ijh~Z"b

7TUXVRY $ '"XEURYLQD 1 $
6DPDUD 1DWLRQDO 5HVHDUFK 8QLYHUVLW\ QDPHG LC

7(67,1* +<327+(6(6 ,1 %86,1(66
)25 &203%$1< 675$7(*< '(9(/230(17

7KH DUWLFOH GLVFXVVHV WKH LVVXHV RI IRUPLQJ DQG WHYV
GHYHORSPHQW VWUDWHJI\ 7KH DXWKRUV XVH D FRPELQDW
DQDO\]LQJ LQGLFDWRUYV FK D URDIFRADHQUFLH L QK FVKFHL FRMBELD @\ QR Y M
RI WKH UHVHDUFK DUH H[SDQGLQJ WKH PHWKRG Rl WHVWLQ.
WR PDNH VWUDWHJILF GHFLVLRQV IRU WKH FRPSDQ\

.H\ZRUWUDWHJI\ VWUDWHJILF JURZWK UHWDLO FRPSDQ\
LQAXHQFH RI D IDFWRU VDOHYV

<hijhku bamqg_gby kljZlI_]lbb jZa\blby dhfiZzgbc gZoh
\ nhdmk_ gZmqgghc fukeb 1ljh[e_fZ nhjfbjh\Zgby kljzZI_
hibku\Z_lky dzZzd gZ dzZq_kI\_gghf 1Zd b gZ dhebqg_kI\_
ieZgh\uc ih*oh” hif_qgqZ_Iky \ bkke_"h\Zgbyo jZaguo 2
lv_ > k @ ijh\h”rblky kjZ\gbl_evguc kljzZl_]lbqg_kdb
ba ijh*mdlh\h]h j_I_ceZ k mqg_Ilhf ki_pbnbdb \_~_gby [
j_Zebyo Z 1Zd _ \u”_eyxlky dexq_\u_ ijZbdmsdhkiNZ b
\_lkl\mxsbo kljzZl_]bc jZa\blby dhfiZgbc gZ [eb Zcr_ _
> k @ hlf_gzZ_1 ZzdimZevghklv khklhygby dhgdmj_dg
Amdlh\h]h j_I_cezZ qlh ijb\h~"bl d agZqbl_evghfm jhklim
iZjz"b]f jZa\blby h[t_dlh\ mijZ\e_gby HIf_gZ_Ilky qlh e

wlZi_ _zj_ZebaZpbb Ij_[m_Il ijhp_~mju hp_gdb _z |I_dm
g_h[oh~bfhklb \f_rzZl_evklI\Z b dhjj_dlbjh\hd <Z-guf y\e
gb_I_o ihdzZzazl_e_c dhlhju_ iha\heyl hp_gblv-wnn_dI

kdh]h jza\blby dhfizgbb < dzq_kI\_ ijbf_jZ jZkkfZIjb\:
ijhfhzdpbc Kizlvy > k @ ihk\ys gz dhfiZjZlb\ghfm
ih\_~ gby JezZ\guo k_I|_c ih ijh~Z°_ "~ lkdbo Ih\Zjh\ it



,QIROLQH KjZ\gbl_evguc ZgZeba [ue \uiheg_-g gZ hkgh\_
]Zel_jkdhc hlg_lghklb b nbgzZzgkh\h]lh ZgZebazZz ~Zgguo d
N_gguo aZz + lJhru >_Ilkdb_ fZ]Zabgu [ueb deZkkbnl
kljzl_Jlbyf jZza\blby Bkke_"h\Zgb_ > k @ hibkulZ_ | ijh[e
fb klZedb\Zxlky jhkkbckdb_ klIZjlZi_ju WIh Vy_§fy "gZy ih~/
jZa\blby b j_Zebazpby ijh_dlZz BamqZ_Ilky ijhp-_kk bg\_KklIb
kdbo nbgl_o klzZjlZih\

GZ jZaguo wlZiZo k\h_]h jZza\blby dhfiZzgby j_rZ_1I| rbjhdbc
jZaghlh fZkrlZ[Z h~gZdh ijb nhjfbjh\Zgbb kljZI_]bb k\h_c ~Ze
| _evghklb g_h[oh”bfh mgblu\Zlv qglh dZ ?uc wlZi [m"_I| 0Zj:
nbgZgkh\ufb azljzlzfb 1jb wlhf \Z ' guf y\ey_Iky 4jh\_~_gb_ \
[bjh\Zgby beb |I_klbjh\Zgby f_jhijbylbc hij_"_eyxsbo kljzZl_]
Ibg_kdb_ jZajzZ[hldb “hklZlhggh ihegh ij_"~klZ\e_gu \ gZmqg
ljzdlbg_kdzZy j_ZebazZpby dhgdj_lguo az~zZq lj_[m_I| mq_Il2z
hkh[_gghkl_c dhfiZzgbb b dhgdj_lguo \g_rgbo b \gmlj_ggbo m
ba wnn_dlb\guo kihkh[h\ hp_gdb \u[hjZ gZijZ\e_gby jZa\blb)
ihdZzazZl_e_c jZa\blby dhfiZgbb y\ey_Iky I_klbjh\Zgb_ ]bihl
ghklv I_klbjh\Zgby dzZd ba\_klgh hij_"~_ey_Ilky-nZdlhjhf \j
IZfb Ih _klv dhebqg_kI\hf ijh\_jhd ijb fbgbfZevguo bg\_klbp
kemqZ_ hljZgbg_gguo j_kmjkh\ dhebqg_klI\h |I_klbjh\Zgbc fh"
Ilhggh [hevrbf qglh ihalhey_I dhfizgbb ba[_"ZIv jbkdZ \_khfuo
ihl_jv ijb g_J]Zlb\ghf kp_gZjbb I_klbjh\Zgby Ke_"~h\ZI_evgh
]bihl_a y\ey_Iky ZdImZevguf ey jZa\blby dzd klzjlzih\ 1zd
djmiguo hj]ZgbazZpbyo b \ kj_~gbo Djhf_IThlh kms_kl\m_I j\
dhlhju_\Z gh g_ mimklblv ijb bkihevah\Zgbb f_Ih~Z I_klbjh\
< gqZklghklb nhjfmebjh\dZ ]bihl_au fh _I [ulv \_4ghc \ I_dm:
yo gh ijb wihf j_ZebazZpby ijhbkoh”bl g_\_jguf kihkh[hf LZd
g_ihklhygkI\Z nzdlhjh\ k*_eZlv hrb[hggu_ \u\h”u ~hklZlhqggh
ke_~kl\b_ ijbgylb_ g_\_jguo kljzl_]lbg_kdbo j_r_ghbc

Lzdbf h[jZzahf Ilhgghklv nhjfmebjh\Zgby ]Jbihl_au b f_I
\Zgby hij_"~_eyxl dhjj_dlgh_ b wnn_dlb\gh_ gZijZ\e_gb_
dhfizgbbwlh b hij_~_ey_| ZdlmZevghklv *"Zggh]h-bkke_"h\Zg
ke_~h\Zgby y\ey_Iky nhjfbjh\Zgb_ ]Jbihl_a b bo I_klbjh\Zgb_ ¢
| _evghklb dhfiZzgbb HNNIJ:CK

JZkkfhljbf dzZd j_Zebah\u\ZeZkv kljZIl_]b
\ujmqdb ;ueZ \u™\bgmlZ ]bihl_azZ ©<uykghb
A"b\bAmZevgh]lh k_j\bkz \ fz]ZabgzZ k_Ib j_l_ce dhfizgbb
=eZ\ghc az”~Zq_c jZa\blby bg”*b\b"mzZevgh]h k_j\bkZ yl\eyeZ
\ujmgdb azZ kq_I| \g_”"j_gby ieZgZ b mq_lZ ebgguo ijh~rZ" 7
dhfiZzgbb baf_g_gby kljmdIimju jZ[hg_]h \j_f_gb khljm~gbdh
Ijm~hazljzl jzZajz[hldb lj_gbg]lh\ ih k_j\bkm Bg~b\b"mZevgu
ihez]lz_1 \\_~_gb_ "hihegbl_evgh]lh dhebq_kI\Z khljm~gbdh\
oh~bfh ihf_gylv ]jZnbd jZ[hlu "ey gqZklb khljm~gbdh\ jZajZ[|
lj_gbg] glh ijb\h~bl d jhkIm Ijm~hazljzl Djhf_ Ih]h dhfiZgbt
h[oh~"bfh ~_eZlv agZgbl_evgu_ nbgZgkh\u_ \eh _gby

y ij_"iheZ]lZxsZy
Ilv g_h[oh”bfhklv



>ey i_j_oh~Z gZ bg”b\b"mzZevguc k_j\bk dhfizgbb ihlj_
rb__nbgzZgkh\u_ b g_eh\_qgq_kdb_ j_kmjku < dzZq_kI\_ bgkl
az”~Zqb bkihevah\Zebkv f_Ih”~u fZl_fZlbgq_kdhc klZIbklbd
klZlbklbg_kdhc ijh\_jdb ]Jbihl_au \ khg_IlZgbb k :< |I_klbj
rbj_gbb _]1h \hafh ghkl_c

IlhwlzZigh_ j_r_gb_ khklhyeh ba \uy\e_gby h]jZgbqg_gbc
b jZkrbj_gby mkeh\bc ijb _]1h bkihevah\Zgbb nhjfbjh\Zgt
klbjh\Zgby b hi[hj ihdZaZl_e_c ~ey ijh\_jdb iZjzZf_Iljh\ kj
ZgZeba ihemqg_gguo j_amevlZlh\

Ijb bamqg_gbb \hafh ghkl_c :< |_klbjh\Zgby \hagbdeb "\:

gbg_gby I_j\h_ k\yaZgh k g_\hafh 'ghklvx kh[ex”-gby |_}
\Zgbc dhlhjuf *he gu m~h\e_I\hjylv h[t_dlu mqgZkl\mxsb_
Dhfizgby g_ bf__I h*"bgZdh\uo fZ]Zabgh\ gZ "Zgghf wlZ]

klb <lhjh_ h]jZgbg_gb_ hij_~_eyehkv keh ghklvx kjZ\g
dZzaZl_e_c k ijhreuf i_jbh~hf Z bf_ggh ijhreuf Jh*"hf W|
agZqbl_evghc jZagbp_c \ wdhghfbg_kdbo mkeh\byo Z
jZa\blb_f h[t_dlh\ \gmljb kZfhc dhfiZgbhb

>ey ihemqg_gby dhjj_dlguo \u\h~h\ bkihevah\Zeky fzZI_
jZ1 kl1Zlbklbg_kdhc ijh\_jdb ]bihl_a dhlhjuc ~hklZlhggh
b ij_~klZz\e_g \ gZmqgghc ebl_jZImj_ > k @

| _j\hgZqZevgh [ueb \u[jZgu fz]Zabgh\ dhdgpd_ hilgt
dzZl_lhjbyf ih ehdZebazZpbb f_klhiheh _gb_ [Ibi-lhjlh\h]
lj_Im ihdmizl_ey k_f_cgu_ "_gkdb_ k \ukhdbf "hoh”hf
ih ]_gn_jzf fm kdhc “_gkdbc ~_lkdbc ih\ujmgd_ ih |
iZzjzf_ljh\ kjZ\g_gby bkihevah\Zebkv 1Zdb_ dexq_-\u_ ihd:
dZz dhg\_jkby \eh ™ _gb_\ g_d kj_~gbc gq_d

Ke_"mxsbc rzZ] \u”_e_gb_ ~heb \ebygby Ihevdh h~rgh]
gh- \\_~*_gghlh bg*b\b*mZevgh]h k_j\bkz

WIZi |I_klbjh\Zgby j_ZebazZpbb bg~b\b"mZevgh]lh k_j\
pZ >ey wlh]lh [ueb hlh[jZgu “Zggu_ ih ihdZazZl_ex \ujmag
\ fZ]ZabgZo mqgzZkl\mxsbo \ I_klbjh\Zgbb >ey ijh\_~_gb
bkoh”"gu_ ~Zggu_ ghjfbjh\Zebkv >ey ihemqg_gby dhjj_
ihevah\ZeZkv ijhp_"mjZ ghjfbjh\db ihdZazZl_e_c b g_ko
mkj_~g_gby k ihke_"mxs_c ijh\_jdhc ]bihl_au h jz\_gkl\
\_ebgbg < dZg_kI\_ ghjfbjh\db bkihevah\Zebkv ijbgylu_
klZlbklbd_ jZagu_ \b”u mkj_"~g_gb_ gZ fZdkbfZevgmx \
gZ fbgbfZevgmx \ujmgdm \ Ihf gbke_ b ghjfbjh\dZ gZ kmj1
ih dhfiZzgbb Ihke_ ijh\_~_gby ghjfbjh\db ~Zgguo ijh\h”"b
"he_c bamqgzZ_fuo ihdZazZl_e_c Z bf_ggh ijh\h*"behkv kj.
eyf \ujmgdb dhg\_jkbb \eh _gby \ g_d b \_ebgbg_ kj_*»

< dzZq_kI\_ kjz\g_gby bkihevah\Zeky nzZdlhj gy “hiheghb
nZdlhjm bg”b\b"mZevghlh k_j\bkzZ Z 1Zd _ nzZdlhj hlghkl
ieZzgZ KjzZ\g_gb_ hkms_kl\eyehkv bgkljmf_glhf ijh\_jdb k
ihl_a h jz\_gklI\_ ~"he_c \ "\mo b [he__ kh\hdmighklyo >
glh ijb kjz\g_gbb “he_c k mqg_lhf nZdlhjzZ j_ZebaZpbb ie



klZIbklbqg_kdb agZgbfh]h jZaebgby \ kjZ\gb\Z_fuo “heyo bar
|l_e_c¢c Z nzdlhj ~"gy g_"~_eb \ khq_lZgbb k bg*b\b"mzZevguf k
Ibklbg_kdb agzZqbfh_ jZaebgb_ qlh ih~\_j"*Z_| gZebgb_ wr
< wlbo jZkq_1Zo bkihevah\Zehkv ihizZjgh_ kjZ\g_gb_

>hihegbl_evgh ijh\_jyebkv ]Jbihl_au h jz\_gklI\_ "he_c g_kdhe
ghkl_c < gzZklghklb jzkkfzZljb\Zebkv “heb ih fZz]Zabgzf dhlh]
bgrb\b"mzZevguc k_j\bk b I_ dhlhju_ g_ bkihevamxl nzZdlhj
]h k_j\bkz MklZgh\e_gh klZlbklbg_kdb g_agzZqgbfh_ jZaebaqt
\Z_fufb “heyfb

>ey jZkrbj_gby bgkljmf_glZ :< |I_klbjh\Zgby ijh\h*behkyv
I_fih\ jhklZ \ bamqgZzZ_fhc \u[hjd_ ih kjzZ\g_gbx k F_"~u"msbf ]
ghle_gh qlh I_fi ijbjhklZ m\_ebqgbeky gZ

>hihegbl_evgh ijh\h*behkv bamq_gb_ “bgZfbg-kdbo ihdzZa
gh |_fiz jhklz 1_fizZz ijbjhklZ p_iguo [Zabkguo b kj_"gb
| _evgh bkoh~rgu_ ~Zggu_ 1Zd _ ghjfbjh\Zebkv gZ k_I_\hc i
ihemqg_gguo “he_c jZkkgblu\Zebkv |I_fiu jhklZ >ey [Zabkgl
kjz\g_gb_ reh hlghkbl_evgh lh~rz < 1Z[ebp_-ij_"klZ\e _¢
gby “he_c dhgpZ i_jbh”~Z b gZqZeZ i_jbh~Z ih "Zgguf 1h
dhfizgbb HNNIJ:CK :gZeh]bqgu_ ihdZaZl_eb aZz Th~ \ kj.
gb*_ gz + I_jbh~ \ 1Z[ebp_ hlghkblky d hk_ggbf f_k
i_jbh” g_ [ueh I_klbjh\Zgby bg”b\b"mZevgh]h k_j\bkZ 1_jb¥F
d wiZim |I_klbjh\Zgby

LZ[ebpZz
Kji ~gb_ | _fiu jhklZ “he \uo khklZ\eyxsbo
|hd2a2|_lg\1Ff|]ij?ﬁgJbF;]Zab; Fz]Zabg Flz]zabg FZ]Zabg
| _jbhA
|_jbhn

Fz]l]Zabg \ dhlhjhf ijh\h~*behkv |I_klbjh\Zgb_ bg~b\b"mZzZe
kz _"_g_"_evgh ihdZau\Ze jhkl ihdZazZl_e_c b ihke_ mkj_
wlZ | _g”~_gpby 1Zd"_ khojZgbeZkv G _kfhljy gZ bamqg_ggu_ ”
hp_gd_ mki_rghklb hklzZ_Iky g_azZ\_jr_gguf >ey Ih]Jh qlh[i
beb hijh\_jlgmlv ]bihl_am Ij_[m_Ilky ~_dhfihabjhdZlv \ujmqdr
f_glu dzZd dhg\_jkby ihlj_[bl_evkdZy dhjabgZ dhebq_klI\h
ZgZeba_ g_h[oh”~bfh ihgylv qlh fh™_1 baf_gblvky \ \ur_gZa\:
|l_eyo dhlhju_ \ k\hx hg_j_"~v ijb\_~ml \ jhkim \k_c \ujmqgdtl

>Ze__ \ bkke_"h\Zgbb ij_"ezZ]Z_Ilky ijh\_klb fh*_ebjh\Zghb
jh\Zgb_ ihdZazl_e_c GZb[he__ j_Zebklbgguf y\‘ey_Iky kp_c
abgu ihdmizl_e_c azZ kq_Il ijh~Z b "hihegbl_evguo \_s_c¢ <
“hihegbl_evgh jZzkkfZljb\Zxlky "Zggu_ h dhebqg_klI\_ ijh~Zggl
Auf dhgkmevliZglhf \ dZ ~uc ~_gv jZ[hlu H”gZdh [hevrh_ dhebc
guo \_s_c fh _I [ulv “hklb]lgmlh b azZ kq_I ijh*Z b gZ k\hc gf
dhjabg k ITh\Zjhf dhlhju_ ihdmizZl_eb m _ knhjfbjh\Zeb



LzZzdbf h[jZzahf ijb [hevrhf h[t_f_ bg”b\b"mZevguo ijh":
g_ [ulv "hihegbl_evghlh azjzZ[hldZ ey [bag_kZ -< ~Zggh
\_klb ZgZeba b \uykgblv _klv eb aZ\bkbfhklv f_"~m dhe
\'s ¢\~ _gv ihdzZazl_ev baf_jy_lky \ riImdZo b-hldehg
kdhc dhjabgu hl kj_~g_lh mjh\gy —“bdgbhZjmdf_j>elyywlh
lh bkihevah\Zeky dhjj_eypbhggh j_]j_kkbhgguc ZgZeba

JZkkgblZzggh_ agZq_gb_ dhwnnbpb_glZ dhjj_eypbb
\bmZevguo ijhrZ" b \_ebqgbgu ihlj_[bl_evkdhc dhjabgu
Wlh agZq_gb_ ih ]jZz~*Zpbb kl_i_gb I_kghlu k\yab- hlghkhb
gx Kj_"kI\zZfb j_]j_kkbhggh]lh ZgZebaz mklZgh\e_gh ¢
g_cgZy klyav Gh p_evx bkke_~h\Zgby g_ [ueh \uyle_gb
aZ\bkbfhklb IThwlhfm ih j_amevlzlZf iZjghc ebg_<ghc j_]
gZ klZlbklbqg_kdb agzZqgbfzZy k\yav k hg_gv gbadbf dhwnr
pbb jzZ\guf 1ZjZf _lju fh~_eb ihdZaulZxl qlh "he’ ¢
\ kj_~g_f ih rimdb gZ bg”"b\b"mzZevghf k_j\bk_- K mq_
ey kfh”_ebjh\Zgu ~Zggu_ ih \_ebqgbg_ ihlj_[bl_evkdhc d
jZ bgr"b\b"mzZevgh]h k_j\bkZz

JZkkgblZzggu_ hldehg_gby \_ebgbg ihlj_[bl_evkdbo dh
ebkv 1Zd _ kj_~kI\Zfb dhjj_eypbhggh j_]j_kkbhgghlh ZgZe
gbb qlh wlZ jZagbpZ klZIbklbgq_kdb agZgbfZ b "he gZ i
f_""m ihdZaZzZl_eyfb \ebygby nZdlhjZ bg~b\b"mZevguo ij
ihlj_[bl_evkdhc dhjabgu "he'gZ \hajZklb J[ue jZkkqgblZg
j_eypbb Hg khklZ\be DZd \b~rgh kl_i_gv I-kghlu k
rbezkv b ih ]Jjz*"Zpbb i_j_reZ gZ mjh\_gv ijZzdlbqgq_kdb hlk
Wlh [ueh ih?\_j"~_gh izZzjzf_ljzfb j_lj_kkbb MjzZ\g_gb_ k
dzazl_e_c y\ey_|ky klZlbklbg_kdb g_agzZqgqbfuf HdzZaZz
fh~r_eb ozjzdl_jbamxsbc jhkl ijh*Z" \ rimdZo jZ\guc
klZlbklbg_kdb g_agzgbfuf

LZdbf h[jZzahf bkihevamy j_amevlZlu jZaguo f_lh”h\
r_gb_ hldzazlvky hl jZza\blby ih imlb bg*"b\b*mzZevgh]h |
[x* _lTgu_ kj_"kI\Z dhfizgbb gZ jZa\blb_ b ijh\_jdm ~jm]t

AZdexq_dh_j _amevlzIizf ijh\_~_ggh]lh bkke_"~h\Zgby [
f_lh~u I_Kklbjh\Zgby Jbihl_a ijb jZzajzZ[hld_ kljzZI_}{bb ~_yl
gbb KjzZ\gbl_evguc ZgZeba ihdZazZl_e_c “bgzZfbdb ghjfb
ijh~rzZ" g_ iha\hey_I| ~"ZIlv h"ghagZqghlh hI\_1Z ~ey ijbgyl
j_r_gby 1Zd dZd g_h[oh”bfh mgblu\Zlv nbgZgkh\u_ \hafl
KIZIbklbg_kdbc ZgZeba ijh\_jdb ]bihl_a \ khqg_4+Zgbb k
lj_kkbhgguf ZgZebahf ihalhey_ | Jem[ _ bamgblv-ijh[e_fn
ihegbl_evguo ihdZaZl_e_c oZjzZdl_jbamxsbo I_dmsmx kb

Kibkhd ebl_jZImju

lhghfzj_\Z : E KIljzZl_]lbqg_kdbc ZgZeba wnn_dlb\gh
ghc kljzZl_]1bb gZ ijbf_j_ dhfiZgbc ba hljZkeb ijh~mdl



k[hjgbd klIZl_c ;/9 F_""mgZjh*ghc gZmqgh ijZzdlbqg_kdhc dt
©:RUOG VFLHQFH SUREOHP VDQGLQQRYWELRQV?2 |_
FPGK ©GZmdZ b ijhk\_s—=kb_2 =

Fzdkbfh\ F B Ihklhthc G K :gZeblbdZ p-gh\uo ijhfh.
gbgghc Ihjlhle_ \ oh”~_ jZajzZ[hldb kljZI_]bb jZa\blby dhfiZ¢
e_ggq_kdbemqg_+<« =+ —K +

Gmjfmozf_Ih\Z E < ;_jl] > ; EZirbgZ K G Qbke_ggu
| _]bc dhgdmj_glgh]lh ih\_~ _gby mqgzZklgbdh\ jugdzZ ~_lki
k[hjgbd “hdez”~h\ f_""mgZjh~rghc dhgn_j_gpbb kim~_glh
mqg_guo ©<_k_ggb_ ~gb gZmdb <RWF2 ?2dZl_jbg[mj]

- ?dzZl_jbg[mj]— K *
FheqzZgh\z < : Lj _Ivydh\z = : KIZp_gdh- : : :dIimZi
pbb jZa\blby klZjlZi dhfiZgbc JN ;_elhjh”rkdbc wdhghfb¢
gbd — < — K +
Dj_f_j G R L_hjby \_jhylghkl_c b fZl_fZlbg_kdZy klZlb
gbd "ey \wmd&hkd\Z XGBLB >:G+ k

K\_~ gby h[ Z\lhjZo

Limkh\ :jk_gbc Blftzjlb\Wwlgzgl KzZfzZjkdbc gZpbhgZevguc bkk
\Zl_evkdbc mgb\_jkbl_I| bf Zdz”~_fbdZ K | Dhjhe_\Z
kdh\kdh_ rhkk_ H PDLO WUXVRYDUVHQ\#JPDLO FRP

>m[jh\bgZ GZlZevy :e_dkZg“jwwdhd gZmd ~hp_gl azZ\_"m
dZn_"jhc h[s_lh b kljZl_]lbg_kdhlh f_g_~"f_glZz KZzZfZjkdbc g
bkke_~h\Zl_evkdbc mgb\_jkbl_| bf Zdz~_fbdzZ K | Dhjhe_\
fZjZ Fhkdh\kdh_ rhkk_ H PDLO QDGXEURYLQD#\DQGH

7UXVRY $UWUBIWQWHU V 3URJUDP BWXGHQW 6DPDUD
8QLYHUVLW\ QDPHG 6 3 .RUROHY 5XVVLD 6DPDU

H PDLO WUXVRYDUVHQ\#JPDLO FRP

'XEURYLQD 1BWQOGLGDSWH Rl 6FLHQFHV LQ (FRQRPLFV
+HDG RI '"HSDUWPHQW RI *HQHUDO $QG 6WUDWHJLF
5HVHDUFK 8QLYHUVLW\ QDPHG 6 3 .RUROHY 5 X\
6KRVVH 6WU H PDLO QDGXEURYLQD#\DQGH[ UX



M>D

jobih\ @ ?

Kb[bjkdbc JThkm~ZjkI\_gguc mgb\_jkbl_I \h~rgh]lh ljZgkihj
<Zkbev_\Z < ;

Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[N

LMIBKLBQ?KDBC IHL?GPB:E FMJF:GKDHC H;E:KLB

< klZlv_ jZkdju\Z_lky khklhygb_ ImjbafzZz \ FmjfZgkdhc h[eZklb
0ZjZdl_jbklbdm ijbjhrgh debfZlbgq_kdbo b dmevimjgh bklhjbqg_kd
kdhc h[ezZklb P_ev bkke_"h\Zgby b gZmqggu_ azZz”~Zqb khklhyl \ jZ
ihl_gpbZezZ FmjfZgkdhc h[eZklb ~ey jZa\blby hI*_evguo \b”h\ Imj

Dexq_\u_ keh§zZlj_ggbc Imjbaf Imjbklbg_kdbc ihl_gpbZe Imjt
ku Imjbklbg_kdzy ~_klbgZpby wdheh]bg_kdbc Imjbaf -lThjgheu"
fbg_kdbc Imjbaf

$UKLSRY $ (

6LEHULDQ 6WDWH 8QLYHUVLW\ RI :DWHU 7UDQVSRU
9DVLO\HYD 9 %

6LEHULDQ 8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRG

7285,60 327(17,$/ 2) 7+( 0850$16. 5(*,21

O

UWLFOH UHYHDOV WKH FXUUHQW VWDWH RI WRXULVE
HVFULSWLRQ RI WKH QDWXUDO FOLPDWLF DQG FXOW
SRVH RI WKH UHVHDUFK DQG VFLHQWL¢,¢F WDVNV DUH
LRQ IRUWKH GHYHORSPHQW RI FHUWDLQ W\SHV RI WRX!

RUGWRPHVWLF WRXULVP WRXULVW SRWHQWLDO WR]
LVP JDVWURQRPLF WRXULVP

Kh\j_f_ggu_ Imjbklu jZkkfZljb\Zxl iml_r_kl\by dZd \haf
I_gby gh\uo \i_qZle_gbc b hiulZz Ihwlhfm \gbfZgb_ gZq
j_lbhgu jZg__ g_ hg_gv ihimeyjgu_ m Imjbklh\ -\ Ihf gb
gu Jhkkbckdhc N_"_jZpbb

Jmkkdbc kK_WIlh mgbdzZevgZy I_jjblhjby k [hevrbf Imjbkl
I_gpbZehf b k\h_c ki_pbnbdhc LjZ*"bpbhggh d g-fm higt
0Zg]_evkdhc <heh]h”kdhc Fmjfzgkdhc h[eZkl_c J_kim]|
G_g_pdh]h zZ\lhghfgh]h hdjm]Zz

:dimZevghklv bkke_"~h\Zgby h[mkeh\e_gZ |I_f qgdh k_\_j
kdhc N_~_jZpbb ~ebl_evgh_ \j_fy g_ Zkkhpbbjh\Zebkv m
kdh]lh ijh~mdlZ k hlfuohf b iml_r_kl\byfb K jZal\blb_f gh\
Jmkkdbc K_\_j gZqZe ijb\e_dZIlv Imjbklh\ g_h[uqgufb kih
ijb\uqgufb i_caz zfb f_klghc dmog_c



Hkh[h]h \gbfZgby aZzkem b\Z_| FmjfZgkdZy h[eZklv __ hle
gh_ 1_hljZnbg_kdh_ b J_hiheblbg_kdh_ iheh _gb_ H[eZklv
:jdlbg_kdhc ahgu Jhkkbckdhc N_" +Zplbly k Rmgigzeck dmjb
klbg_kdbc Jhjh® azZ ]jZzgbp_c K_\_jgh]lh iheyjghlh-djm]Z k _"b
f_jazZxsbf Zjdlbg_kdbf fhjkdbf ihjlhf Jhkkbb KlhebpZ AZiheyj
hlijz\ghc lhgdhc fhjkdh]lh dimbaz d K_\_jghfm ihexkm

GZmqgZy gh\bagZ bkke_"~h\Zgby aZdexqZ_Ilky \ Ihf qlh
eZklv “helh_ \j_fy g_ jZkkfZljb\ZeZkv dZd Imjbklbq_kdZy
gZdh \ ihke_"gb_ 1h”u j_]lbhg i_j_"b\Z_I| Imjbklbg_kdbc [m
az ]h~r FmjfZgkdZy h[eZklv \hreZzghf_IkKILxk_gKihkl
hfezklvx \ Ijhcdm j_lbhgh\ k kZfuf [hevrbf ijblhdhf Imjbklh
khklz\be

P_ev bkke_nh\iZ&kldyulv Imjbklbqg_kdbc ihl_gpbZe FmjfZgkdl
eZklb "ey jZa\blby Imjbafz

ljZzdlbg_kdZy b I_hj_Ibg_kdZy agZqgbfhklv bkke_"h\Zgby
\uyle_gbb \hafh ghkl_c ~ey j_ZebaZpbb Imjbklkdh]h ihl_gp
kdhc h[eZklb

AZ + 1] FmjfZzgkdmx h[eZklv ihk_Ibeh [he__ feg
gbo hilaz ]h~ >hoh” hl Imjbklbg_kdhc htjZkeb az q_
gbc i_jbh”~ ij_\ukbe fej” jm|[ ba gbo fe.g jm[ h[eZk
ezZ \ ]h~m

Ih khklhygbx gZ dhg_p 1h~rZ \ Fmjfzgkdhc h[eZklb nmg
eh j_lbhgZevguo Imjhi_jzZlhjh\ dhee_dlb\guo kj_"KkI\ jz
ghf_jguf nhg”~hf \ ghf_jh\ f_kl

Az N \ylv f_kyp_\ 1h~Z \ h[ezZklb ih[u\lZeh luk q_el

\ur_ qgq_f \ ZgZeh]bqgguc i_jbh~ lhnrz
Djhf_ Ihlh jzZklI_l ijh~he bl_evghklv ij_[ulZgby Imjbklh\

_keb jZgvr_ hgZ khklz\eyez + ~gy 1|h k_cqgZk ]hklb gZoh
kj_"~g_f hl "h "g_c > @

< Jh*m FmjfZzgkdzZy h[eZklv \hrez \h \lhjmx O©Ok_j_[jyg!
j_clbgl]Zz k gza\zZgb_f ©Dj_idb_ ijhnb® b azZgyeZ _ f_klIh \
Imjbklbg_kdhf j_clbg]_ h[hc”y ©[he__ Imjbklbg_kdb_2 gZ

Ikdh\kdmx Gh\lhjh"kdmx Dhkljhfkdmx h[eZklb b J_kim[ebd
AgzZgbfuf "ey bg”"mkljbb ImjbafZ Fmjfzgkdhc h[eZklb \
eh _ f_klh ba \ j_clbg]_ ih blh]zf <k_jhkkbckdhc Imjbkl
©FZjrjml 1h~rz2a J~_ [ueh aZy\e_gh ijh_dlZ ba j_1bhgh\
=hlh\ghklv j_1bhgZ ijbgbfZlv jZklmsbc Imjbklkdbc ihlhd h[_
lJhkm~Zjkl\_gghc ih*™_j'dhc gZ \k_o mjh\gyo < FmjfZgkdhc
KIjZlI_]1bb jZza\blby Imjbafz \ Jhkkbckdhc N_~_jZpbb gZ i_jbh
gZpbhgzZevghlh ijh_dlZ ©Lmjbaf b bg"mkljby JThkl_ijbbfkl\z2
ijh_dlz ©JZa\blb_ Imjbklbg_kdhc bgnjZkljmdIimju2@ j_lbhgZe
©JZa\blb_ Imjbklbg_kdhc bgnjzZzkljmdIimju \ FmjfZgkdhc hJe
hgZevgh]h dmevimjgh Imjbklkdh]lh ijh_dlZ ©K_j_[jygh_ h™_

j_Zebam _Ilky kljzZl_]lbg_kdbc +eZgv@GEeRg\gZijZ\e_g gZ jZa
\blb_ Imjbklbg_kdhc bgnjZkljmdImju b Imjbklkdh j_dj_Zpbhg



ijh \b"_gb_ gh\uo Imjbklkdbo ijh"mdlh\ b ihimeyjbazZpb
fZjrjimlh\ ih FmjfZzgkdhc h[eZklb

>hihegbl_evguf bfimevkhf jZa\blby ImjbafzZ klZeZ \k_k
fZpbhggzZy ih~*_j'dzZ \ qzZklghklb \ h[eZklb *_ckl\mxI In
pbhggu_ p_glju LBP nmgdpbhgbjmxl Imjbklbg_kdb_ ihj
h[eZzklb > @ b :jdlbg_kdhc ahgu Jhkkbb > @

K_lhrgy \ FmjfZgkdhc h[eZklb jZa\b\Zx| jZagu_- \b”u In
fb ba dhlhjuo fh gh gZa\Zlv ]Jhjgheu guc ju[heh\guc d]
lbg_kdbc b wigh]jZnbq_kdbc

< FmjfZzgkdhc h[eZklb h"bg ba kZfuo ijh~he bl -evguo ]

ahgh\ \ Jhkkbb k hdly[jy ih fZc GZ __ |_jjblhjbb nmgdp
eu'guo dmjhjlh\ jZagh]h mjh\gy keh ghklb k h[s_c ijhly"
[he__ df P_gljhf Jhjgheu 'gh]h Imjbafz y\ey -lky ]hjt

iheh_gguc \ p_glj_ Ob[bgkdhlh Jhjghlh fZkkb\Z Z ]hj¢
©;hevrhc <m~ty\j2 yley_Iky h”"ghc ba dexg_\uo lhg_d ijbl

;eZlh~"Zjy n_~ _jZevghfm nbgZgkbjh\Zgbx \ jZfdZo j_
gZevghlh ijh_dlZ ©Lmjbaf b bg*mkljby ]lhkl_ijbbfkl\z?2
ieZgZ ©GZ kK _"Wwlyv® gZ dmjhjl_ ©;hevrhc <m~ty\j2 [ueZ m
kbkl_fZ bkdmkkI\_gghlh hkg_"_gby WIh ihalhey_1I| hldjt
k_ahg \ Ob[bgZo i_j\ufb \ Jhkkbckdhc N_"_jZpbb <ukhc
Iby Imjbklbg_kdhc bgnjZkljmdImju ]Jhjgheu ' gh]lh-dmjhjlZz
y\j2 ih~AI\_j "~z _1 _Th ih[_~Z ijbkm *_ggZy \ ghy[j_ 1h
©Emqgrbc \ Jhkkbb Jhjgheu guc dmjhjl \ q_jl_ ]lhjphrz2 |_
ghc ij_fbb ©=hju Jhkkbb? > @

>ey jZa\blby ju[heh\gh]h ImjbafZ FmjfZgkdZy h[eZklv |
klh\ufb j_dZfb k p_ggufb ihjh*Zfb ju[ Lmjbklu _ - 1h~gh i
eZklv "ey eh\eb ZlezZglbg_kdh]h ehkhky HI*_evgh g_h]
[molu [eba klZjbggh]lh k_eZ L_jb[_jdZ jzZkiheh  _ggh]lh g
fhjy ih~oh”yl "ey "Zc\bg]lZz

FmjfzZzgkdzZy h[ezklv h[ez*"Z_| [hevrbf ihl_gpbzZehf ~ey j
g_kdh]h Imjbafz >h g_"Z\g_lh \j_f_gb kx*Z ijb_a Zeb Im
ihkfhlj_Ilv gZ Jhj[Zluo dblh\ k_\_jgh_ kbygb_ ihk_Iblv

b azdZagbdb K_]lh~gy ihlhd bghkljZgguo Imjbklh\ kms_

hrgzZdh ~Z°_ \ keh b\r_cky kbImZpbb ba luk - Imjbklh
eZklv \ lh m — bdhkljZggu_ Imjbklu qlh khklZ\ey_|I
h{s_]h Imjbklbg_kdh]h ihlhdZ >ey kjZ\g_gby \ 1h~m

Imjbklh\ \ FmjfZgkdhc h[eZklb [ueZ

KlIjmdImjZ Imjbklbqg_kdhlh ihlhdZ ih ]_h]jZnbg_kdhfm i
ke_"mxsbf h[jZzahf FmjfZzgkdmx h[eZklv qZs_ \k_]h ihk_
Kzgdl I_I_j[mj]Zz Fhkd\u Fhkdh\kdhc h[eZ
E_gbgljZz*"kdhc h[eZklb b J_kim[ebdb DZj_eby

Ilh "Zgguf dhfbl_1Z ih Imjbafm FmjfZgkdhc h[eZklIb
\ZxI '\ FmjfZgkdmx h[eZklv "ey agZdhfkI\Z k mgbdZevghc
“hc < hlebgb_ hl *jm]bo Zjdlbgq_kdbo I_jjblhjbc FmjfZzgk
hklZevguo jZkiheh _gZ d Imjbklbqg_kdbihgh@ZjfZF kdkkbb



b Kzgdl I_I_j[mjlm [eZ]lh~Zjy =hevnkljbfm bf__I| [he__ fyldb
wlhf gz __ |_jjblhjbb \h \k_f fghlhh[jZabb ij_"~klZ\e_gZ k_\_]
< j_]lbhg_ hkh[h hojZzgy_fuo ijbjhrguo |I_jjblhjbc HHIL \

lhkm~ZjkI\_gguo ijbjh*rguo—adjmig”rghd& \ ?\jhi_-EZiezZg”"
kdbc JThkm~ZjkI\_gguc ijbjh~rguc [bhkn_jguc azZih\_-~gbd i_j\uc
kdhc azZzih\="DEd”~ZeZdrkdbc J]hkm~Zjkl\_gguc ijbjh~rguc aZzikt
b JThkm~ZjkI\_gguc ijbjhrguc azZih\_~gbd ©IZk\bd2 QZklv HI
kdhc h[ezZklb g_~hklmigu eb[h bf_xI hkh[uc j_"bf ihk_s_gby

Djhf_ HHIL \ FmjfZgkdhc h[eZklb jZkiheZ]Zxlky ijbjh~rgu_ i
emhkljh\Z Ju[Zgbc b Kj_~gbc2 b ©L_jb[_jdz2 ijble_dZxsb_ ¢
]Jbhgz 1Zd b f_klguo "bl_e_c b \ghkyl k\hc \dezZ”~ \ jZa\blb_
Imjbafz

Hkh[mx dmevimjgh bklhjbg_kdmx p_gghklv *ey ijb\_j _c
nbg_kdh]h Imjbafz bf__1 ih]jm _gb_ \ dmevimjm b [ul kZZ
< FmjfZgkdhc h[eZklb jZajZ[hlZgu b j_Zebamxlky Imjbklbqg_
lu \dexqZxsb_ agzZdhfkl\h k [ulhf dhj_ggh]h fZehgbke_ggh]h
jZ kzzZfh\ KZzZZfu khojzZzgbeb kZfh[ulguc mdeZ” "bagb b kh[kl
ljZ"bpbhggh azgbfzZxlky he_g_\h~klI\hf ju[heh\kI\hf b hohlhc
fu wlghl]jZnbg_kdbo Imjh\ \dexqgqzZx!| ijb]lhlh\e_gb_ gZpbhgz
mqgZklb_ \ mkliZgh\d_ gmfh\ b kh\_jr_gbb h[jy*h\ iml_r_klI\b
kg_]hoh”Zo beb he_gvbo mijy ' dZo

P_gljhf dmevimjghc "bagb kZZfh\ yl\ey_Iky k_eh Eh\ha_jh
jhlh jZkihezZ]Z_lky mgbdZevguc dZf_jguc Jewfibg] ©=bi_j[hj_
aZl_jygguc \ e_khimg”j_ < L_jkdhf b DZg~rZeZdrkdhf jZchg?
h[eZklb 1jZ~"bpbhgguo I_jjblhjbyo ijh b\Zgby ihfhjh\ Imjbkl
1Zx1 ijh b\Zgb_ \ klZjbgguo ihfhjkdbo "hfZo gZ [_j_]lm fhjy

FmjfzgkdzZy h[ezZklv bf__I ohjhrb_ i_jki_dIb\u jZa\blby ]Zkljh
]h Imjbafz :jdlbq_kdayZdimplylyggZy dmogy kZZfhy b ihfhjh\ [
jmxsZyky gZ [ex"Zo ba ju[u b fhj_ijhAmdlh\ fykZ k_\_jguo y
ljz\ ijb\e_dzZ_1 ex[bl_e_c ]Zkljhghfbqg_kdh]lh Imjbafz FmjfZc
yley_|ky mqgzZklgbdhf ijh_dlZ ©=Zkljhghfbg_kdZy dZjlZ Jhkk

lh~rz j_klhjZgh\ ihemqgbeb i_j\u_ k_jlbnbdzZlu khhi\_IKl

klhygbx gz lh~ dhebq_kI\h j_klhjZgh\ khdjZlbehkv ~h

Ih khklhygbx gz ] \VFmjfZzgkdhc h[eZklb azZj_]bkljb
\uc b ihdzZ _~bgkl\_gguc gZpbhgZevguc Imjbklbgq_kdbc fZjr
Imjgh ihagz\zZl_evguc lj_o”~g_\guc fZjriml ©AZiheyjguc dZe_
Imjhi_jzZlhjz ©3JZ"m]z K_\_jzZz2 FZjriml \dexyZOlthik_s_gb_ !
guc e_"hdhe ©OE_gbg?® k_eZ L_jb[_jdZ b f_kl kt_fdb nbevfh\
©>mweygl? wlgh]jZnbg_kdh]h dhfie_dkzZ k_eZ ER\ha_jh Z |z
j_"bgu Z\lmklZ “h k_j_"~bgu Zij_ey ijb ohjhrbo ih]h"guo mke
kbb ©HohlZ azZ k_\_jguf kbyghb_f?2

?s_ Imjbklbg_kdbc fZjrjml ih j_lbhgm \oh~bl-\ J__klIj j_d
guo fZjrjmlh\ > @

;hevrhec \dezZ” \ jZa\blb_ Imjbafz \ghkbl Zjdlbg_kdbc n_Kkl|
[_jdza \ k_evkdhf ihk_e_gbb L_jb[_jdZ Dhevkdh]lh jZchgZz



k 1h~Z k p_evx j_ZebaZpbb mgbdZevghlh Imjbklbqg_k
L_jb[_jdZ ~ey jZa\blby kh[ulbcgh]h ]Zkljhghfbg_kdh]lh wd
Ib\ghlh k_evkdh]h b wlghl]jZnbqg_kdh]h ImjbafzZ A :jdlbq
kdhc N_~_jZpbb < Jh~ m _Jh ihk_Ilbeb [he__ luk 1h
>ey kjzZ\g_gby \ b luk] ba j_lbhgh\ b luk Imjblk

j_1bhgh\ khhiI\_IkI\_ggh

N_klb\Zev klZe h[ez~ZI|_e_f =jZg ijb GZpbhgZevghc
kh{ulbcghlh InBfK¥NZLDQ (YHQWhBYgrp6lY ©Emqr__ fmgl
iZevgh_ kh[ulb_ \ h[eZklb ]Zkljhghfbqg_kdh]h Imjbafz?a \
| _e_f dhgdmjkz ©th]h\ey IhkgbtbgZpbb ©EmqrzZy yjfzZjdz

G_ _kfhljy gZ [hevrb_ i_jki_dlb\u jZa\blby ImjbafzZ \ Fm
kib jhkl h[t_fh\ Jhkm~ZjkI\_gghc ih**_j db hklZebkyv
ijh[e_fu < gzZklghklb g_2hklZlhd kj_~klI\ jZzaf_s-gby gZ
jh b Dh\*hj_ >ey j_r_gby wlhc ijh[e_fu \ ]h~m gZ khe
[ukljhVha\h~bfuo Jhklibgbp b h[mkljhckl\h Imjbklk-dhc bgn
eZklv ihemqgbeZ [he_ _ feg jm|[

>im]b_ ijh[e-_fu *"hklZlhd d\Zebnbpbjh\Zgguo dZ"jh\ ey
ImjbafzZ b g_~hklZlhqgZy ljZgkihjlgZy "hkimighklv h[t_dlh\ |

Qlh hkh[_ggh \Z'gh \ FmjfZgkdhc h[eZklb ~_ekl\m_]I
ghklb ey "bl_e_c j_]bhgz Z ij_"ijbylby kn_ju Imjbafz
ij_"ezZ]zZxl|l ki_pbZevgu_ |IZjbnu ©FmjhfgzZgbg? ijb ihdmic
lhklbgbggh]h ijh mdlz

LZdbf h[jZzahf keh b\rZyky gZ jugd_ |_g”~_gpby ihbkdZz
\i_qgqZle_gbc b hiulZz kharZeZ g_h[oh” bfu ij_~ihkuedb ~
ngjZ\e_gbc \gmlj_gg_lh Imjbafz GZb[hevrbc ijbjhkl Imj]
b_ ]1]h~u ihdZazZeb I_ j_lbhgu dhlhju_ jZg__ g- \uau\:
klkdhlh bgl_j_kzZ \ Ihf gbke_ jZchgu Jmkkdh]lh K_\_jZ
Imjbklkdbo |I_jjblhjbc IJmkkdh]h K_\_jZ aZgbfzZ_I-FmjfZgl
xsZy mgbdZevgh_ ]_h]jZnbg_kdh_ b ]_hiheblbg_kdh_ ih

;eZ]lh~Zjy ijbjh~rgh debfzZlbg_kdbf b dmevimjgh bklhjb

j_]lbhg_ jZa\b\Z_1lky ]Jhjgheu'guc wdheh]bg_kdbc wlgh
Ibcguc JZkljhghfbg_kdbc Imjbaf ?klv \hafh ghkib jZa\b
klbq kdb fZjrjimlu ho\Zlu\Zy gh\u_ Imjbklbg_kdb_ I_jjt

i ]bhghf klhbl p_ev ih ~"Zevg_cr_fm jhkim Imjb

Fmengdmx hlfezklv ~h feg q_eh\_d \ ]Th®* >hklb _gbx
kKI\m_1 [h]Zluc Imjbklbg_kdbc ihl_gpbZe FmjfZgkdhc h[e
kiI\_ggu_ f_ozZgbafu Jhkm~Zjkl\_gghc ihA"_j db jZa\blby

Kibkhd ebl_jZImju

:jdibg_kdbc n_klb\Zev L_jb[_jdZ >We- @l5hgguc
KWWS WHULEHUNDIHVW UX NZ1Z h[jZs_gby
Dmjhjl ©;hevrhc <m~ty\j&2 h~_j"Ze ih[_"m \ ghfbgZpbb ©
\'g_jl_ lhjh~rz2a |, GZpbhgZevghc ij_fbb ©=hju Jhkkhbl



j_kmjk@5/ KWWSV WRXULVP JRY PXUPDQ® UX QHZV

s_gby
GZpbhgZevguc Imjbklibg_kdbc j_clbg] >We5&ljhgguc j_Kk
KWWSV UXVVLD UDWLQJ UX LQIR KWPO ~ZIZ h

GZpbhgZevgu_ Imjbklbg_kdb_ fZjrimlu >We5dljhgguc j_k
KWWSYV WRXULVP JRY PXUPDQ UX GRFXPHQWYV |
PDUVKUXW\ ~ZIZ h[jZs_gby

KIZIbklbg_kdb_ ~Zggu_ Dhfbl_1Z ih Imjbafm FmjfzZgk
>We _dljhgguc + RBIfK@WWSV WRXULVP JRY PXUPDQ U
VWDWLVWLFKHVNLH GDQQ\H ~ZIZ h[jZs_gby

J__klj j_dhf_g~rh\Zgguo Imjbklbg_kdbo-fZjrjmlh\
guc j_kmjk8®/ KWWSV WRXULVP JRY PXUPDQ UX
UHNRPHQGRYDQQ\NK PDUVKUXWRY ~ZIZ h[jZs_gby
J_clbg] j_lbhgh\ ih blh]Zf <k_jhkkbckdhc Imjbklkdhc ij_:

jml Jh~za 1h"Z >We _dljhg@Bd jKMWIB& WRXUDZDUG
QHZV UHMMWLQJ UHJLRQRY SR LWRJDP YVHURVVLMM
JRGD JRGD "\WFOLG OSJFM [URL AZ1Z hl[jZs_g

Lmjbklbg_kdbc ihjlZze :jdlbgq_kdhc ahgu Jhkkbb >We_
kmjk@5/ KWWSV WRXULVP DUFWLF UXVVLD UX NZI:
Lmjbklbqg_kdbc ihjlZe FmjfZgkdhc h[eZklb >W&5MdIjhgguc j_k
KWWSV PXUPDQVN WUDYHO A"ZIZ h[jZs_gby

K\_~_gby h[ zZ\lhjZo

<Zkbev _\Z <_jZ ;hibkjhbgZij ih~"Z\Zl_ev dZn_"ju k_j\bkZ b
jbafz Kb[bjkdbc mgb\ jkbl | ihlj_[bl_evkdhc dhhi_jZpbb Kb[M

Jhkkby ] Gh\hkb[bjkd ij D FZzZjdkZz H PDLO FKBPDUN

jobih\ :gZlhebc ?\] gy Wdblgg gZmd ~hp_gl ijhn_kkh
n_"ju mijZ\e_gby jZ[hlhc nehlzZz Kb[bjkdbc J]hkm~Zjkl\_gg
I_1'\hrghlh ljZgkihjlz Jhkkby ] Gh\hkb[bjkd me S_

H PDLO LQIR#QVDZW UX

O9DVLO\HYD6HUMR Y% /HFWXUHU 'HSDUWPHQW RI 6HUYLF
8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ SXVVLD 1
H PDLO FKBPDUNHW#VLEXSN QVN VX

$UNKLSRY $QRPMWRROU RI (FRQRPLFV $VVRFLDWH 3URII
WKH "HSDUWPHQW RI )OHHW ODQDJHPHQW G6LEHULDQ 6W

5XVVLD 1RYRVLELUVN 6KFKHWLQNLQD 6WU H



M>D

‘nzZgzZkv_\J > lehlgbdh\zZ L <
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[M

HP?GD: B I?JKI?DLB<U J:A<BLBY <T?A>GH=H
<GMLJ?GG?=H LMJBAF: < GH<HKB;BJKDHC H;E:KLE

>7Z9ggZy klZlvy y\ey_Ilky hp_gdhc I_dms_]h khklhygby \t_a”gh]t
\ Ghihkb[bjkdhc h[eZklb JZkdju\z_Iky I_fz i_jki_dlb\ jZzalblby A:
ImjbafzZ hij_~_e_gu ]Jez\gu_ ijh[e_fu hljZkeb Bkke_~h\Zgb_ hkgl
ebqgguo klZlbklbg_kdbo "Zgguo \dexgZxsbo Imjbklbqg_kdbc ihlhd
Zebah\Zgguo gZk_e_gbx <k_ ijbkmlkl\mxsb_ ~Zggu_ kh[jZgu ba
hjlZzgh\ kIZIlbklbdb J_amevIZihf bkke ~h\Zgby y\eyxTky j _dhf_ g~z
\u[JZggh]h ngJZ\e gby hgb ihalheyl hij_"~_eblv hkgh\gu_ i_jki_d

_gpbzZe Gh\hkb[bjkdhc h[eZklb

"Dexq_\u_ keht\Za ghc b \gmlj_ggbc Imjbaf Gh\hkb[bjkdZy h[eZk
kdbc ihl_gpbze

$IDQDV\HY 5 ' SORWQLNRYD 7 9
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

$66(660(17 $1' 35263(&76 )25 7+( '(9(/230(17 2)
1%281' '20(67,& 7285,60 ,1 7+( 12926,%,56. 5(*,21

7KH DUWLFOH DVVHVVHV WKH FXUUHQW VWDWH RI LQERXQ
,W DOVR UDLVHVY WKH WRSLF RI WKH SURVSHFWV IRU WKH G
WKH PDLQ SUREOHPV RI WKH LQGXVWU\ 7KH VWXG\ LV EDV}
LQFOXGLQJ WRXULVW ARZ WKH QXPEHU RI WRXULVW SDFNDJ}
I[IURP UHSRUWY DQG SXEOLFDWLRQV RI VWDWLVWLFDO DJHQ
IRU WKH GHYHORSPHQW RI LQERXQG GRPHVWLF WRXULVP .
DQG SRWHQWLDO RI WKH 1RYRVLELUVN UHJLRQ

.H\ZRUGQERXQG DQG GRPHVWLF WRXULVP 1RYRVLELUVN |

< kh\j_f_gghf fbj_ hljZzkev ImjbafzZ ijbh[j_IZ_1 Rkh[mx ¢
Ilhfm glh bf_ggh [eZ]lh~Zjy _fm ijhbkoh”bl fgh _klI\h ijhp_
wdhghfbdb b jZa\blby kljZzg \ p_ehf GZijbf_j jzZa\b\Z_Ik
\hajzklzZ_1 mjh\_gv “hoh”h\ gZk_e_gby ihyleyxlky gh\u_
hiIV_IkI\_ggh jZkl_I mjh\_gv "bagb Gh\hkb[bjkd gZau\Zx
[bjb WIh h[mkeh\e_gh I_f qglh ]Jhjh” jZkihedkIbgJhgklgbjZe
b bf__I ohjhrbc ihl_gpbZe \ h[eZklb Imjbafz ;h]zZIklI\h ij
mgbdZevgu_ bklhjbqgq_kdb_ ~“hklhijbf_qgzZl_evghklbmjble ¢
jbklh\ ba fghlbo kljzZzg fbjz 1Zdbo dzZd =_jfZgby KR: L
>Zggu_ h Imjbklbgq_kdhf ihlhd_ \ Kb[bjkdbc n_"-jZevgu

e_gu \ IZJe ba dhlihjhc \b~rgh qlh Gh\hkb[bjkdZy hJe:
]hf\"Zgghc kn_j_
yhe__ IsZl_evguc ZgZeba nzZdlhjh\ m\_ebqg_gby Imjbkl

1h~ iha\hebl k"_eZIv ke "mxsb_ \u\h”?u



LZ[ebpz
Hp_gdZ Imjbklkdh]h ihlhdZ ih gbkem ih_a”hd
\ Kb[bjkdbc n_"_jZevguc hdjm] laZgiy\zjv + 11 > @

Qbkeh ih_a”hd \ Kb[bjkdbc n_” _|jZevguc hdjm
1h" 1h”

J_]bhgu

J _kim[ebdZ :elZc

J_kim[ebdZ Lu\Z

J_kim[ebdZ OzdZkby

celZckdbc djZc

DjZkghyjkdbc djzc

BjdmlkdZy h[eZklv

D_f_jh\kdZy hfeQrkifZkk

Gh\hkb[bjkdZy h[eZKkl

<

HfkdZy h[eZklv

LhfkdZy h[eZklv

<h i_j\uo “hklmighklv h[eZklb \ kbem I_jjblhjbZevgh]h ih
a\hey | ijb_a Zlv ]jz°~"ZgZf ~"jm]bo kljZg gZijbf_j DZaZoklZz
fu bf__f h[smx ]jZgbpm Fgh _kl\h ex®_c i_j__a Z_1 ihlhfm
Gh\hkb[bjkdhc h[eZklb fZkkm \hafh ghkl_c b jZkqgbo f_klI =
“Zcrb_ h[eZklb y\eyxlky djmigufb ihklZ\sbdZfb Ihieb\guo j_Kk
Jhkkbb fh gh \u”_eblv f_klhjh '~ _gby p\_lguo f_IZeeh\ dZf
lhjnZ Im]lhieZ\dbo Jebg

Hrgbf ba kZfuo ]JeZz\guo nzZdlhjh\ y\ley_Iky gZmeggh h[jZah\Z
Ajh\uc ihl_gpbze fghl]h mgb\_jkbl_Ih\ k jZaebqgufb gZijz\e
]hih\db dhee_"~"b b rdheu Gh\hkb[bjkdbc :dzZ~_f]lhjh~hd ba\
Jhkkbx 1Zd dzZd y\ey_|ky h~gbf ba \Z'g_crbo gZmqgguo b h
p_gljh\ Z [hevrh_ dmevimjgh_ gZke_"b_ h]jhfgh_ dhebq_
fylgbdh\ \uklzZ\hd b I_ZIljh\ Gh\hkb[bjkdhc h[eZkdib ihemqgbeh
imeyjghklv \ dhlhjhc g_ ihke_"gxx jhev aZgbfz_| wdkdmjkbl

< gZklhys__ \j_fy gZ \k_c I_jjblhjbb h[eZklb ~_-ckIl\m_1I ijh]
\blb_ Imjbafz Gh\hkb[bjkdhc h[eZk+bR™ pe 2w dimljbjkidg_kdb _
\hafh ghklb ijb\e_dZIl_evgufb b "hkimigufb ih”rgylv mjh\_gv I
dj _iblv f_Ih?u JhkihA"* _j'db > @ 1jh]jzffZ bf__1 iheh bl_evgh
\hajhkeh dhebq_kl\h m\e_dZl _evguo f_jhijbylbc b-n_klb\Ze _c
sbo "Zggmx hljZkev m\_ebgbeky Imjbklibg_kdbc-ihlhd b h[t_
em] GZijzZ\e_gby ImjbafzZ klZeb bf_Iv “b\_jkbnbpbjh\Zgguc o:
h[jzahf fh gh k~_eZlv \u\h” h Ihf qlh bf_ggh k mqg_Ihf mkbe
kihgkbjh\Zgby b dhgljhebjh\Zgby Imjbafz |I_g”~_gpby Imjbklb
[m~A_1 jZzklb k dZ ~uf JThrhf I_jki_dlb\m \gmlj_gg_]h ImjbafZz
gblv iml_f ZgZebaz klZlIbklbg_kdbo “Zgguo ih dhlhjuf \b"_
guc ijbjhkl Imjbklibg_kdbo izd_lh\ 1ZJ[e



LZ[ebpz
Qbkeh Imjizd_Ih\ j_ Zebah\Zgguo gZk_e_gbx
\ Gh\hkb[bjkdhc h[eZklb > @

Qbkeh Imjizd_Ih\

<k_1h

=jz°~Zgzf Jhkkbb ih |_jjblhjbb Jhkkbb

=jz ~Zgzf Jhkkbb ih ~jm]bf kljZzgZf

=jz ~Zgzf ~jm]bo kljZg ih |_jjBlhjbb Jhkkbb

Kms_kI\m_1 jy”~ ijbgbg dhlhju_ kihkh[kI\h\Zeb jhkim q

<h i_j\uo jhkl ijh*rZ" ijhbkoh”bl \ke_"klI\b_ \\_~_gby Ir
nbjfzfb ki_pbZevguo kdb~hd Bf__Ilky jZaghh[jZab_ ij_~"
g_kdbo izd_Ih\ ih jZzaebqgguf “hkimiguf p_gZzf

<h \lhjuo \ Gh\hkb[bjkdhc h[eZklb m\_ebgbezZkv Imjbklb
gZk_e_gby ihy\beky ih\ur_gguc bgl_j_k d Imjbafm } p_ehf
[_r_kIVh\ZIv ih kljZzgzf qglh[u hl*uoZlv beb \ke_"klI\b_ jZ[hqt

< lj_lvbo ij_nijbylby Imjbklibg_kdhc hljZkeb ZdlIb\gh t
d_Ibglh\u_ dzfizgbb b \dezZ”u\Zxlky \ j_deZfm k\hbo mk
ij_"eh _gbyo \ khpbZevguo k_lyo b khhI\_IkI\_ggh jZz

< j_amevlZl_ ZgZebaZ klZlbklbg_kdbo ~Zgguo fh gh

\t_a”ghc Imjbaf Gh\hkb[bjkdhc h[eZklb bf__I iheh bl_ev
wlhfm ~ZggZy “bklbgZpby hklZzlky ijb\e_dZl_evghc "ey
g__ ijbkmlkI\mxI| hij_~_e_ggu_ aZljm~g_gby dhlhju_ fh

[hevrhfm hllhdm ex”_c b f_rZlv jZa\blbx ImjbafzZ \ p_e
[hevrb_ mkbeby ~ey ijb\e_q_gby Imjbklh\ \ Ihf gbke_ ih
Imjbklkdbo mkem] b mkljZg_gb_ ijh[e_f

ljh[e_fZ k ljZgkihjlghc bgnjZkljmdIimjhc < gZklhysb
eZklb ijbkmlklI\m_1 jy» keh ghkl_c “~_nbpbl “hjh ghlh |
ljm* _gghklv “hjh] ijh~he bl_evgu_ j_fhglu WIm ijh[e_fr
\W_~"_gb_f jzZzkibkZgby ljZzgkihjlz ih \j_f_gb jZa\bdb_f hij.
eh”_gby ljzgkihjlz G_h[oh”bfh [he__ IsZl_evgh ke_"blv
dzfb j_fhglguo jZ[hl b ihklZjZlvky jZa]ljmablv “hjh gu
\eZklb gm gh mkbeblv dhgljhev gZijZ\blv [hevr__ nbgZ
bkijZ\blv "Zggmx ijh[e_fm

FZeh_ dhebqg_kI\h Imjbklbg_kdbo nbjf dhlhju_
ebgbebkv ebrv gZ h~gh ij_7ijbylb_ ;bag_km Iy _eh m~_
b \'lh \j_fy dh]*Z \ "jm]bo j_]lbhgZo ijhbkoh”bl m\_ebq_«
dZazZl_ex Gh\hkb[bjkdZy h[ezZklv bf__I| fZeh_ dhgdmj_g
<\_"N_gb_ ki_pbzZevguo ijh]jzff ihA*_j db k [hevrbf mjh\g
ihfhsb fh _| j_rblv “Zggmx ijh[e_fm

Kmjh\u_ debfZlbg_kdb_ mkeh\by Ex"yf ly _eh i_j_
[_fi_jZImju hkh[_gghklb kmjh\h]h debfzZlZ ihwlhfm b~zl
Djzkgh~Zjkdbc djZc beb \ [he__ I_ieu_ kljZgu



G_\ukhdzZy h[_ki_q_gghklv az\_~_gbyfb h[s-kI\_ggh]h i
\hkb[bjkdZ ih kjzZz\g_gbx k *jm]bfb djmigufb Jhjh~Zfb Jhkkbb
gZy ijh[e_fZ g_ y\ey_Ilky hkh[h hkljhc ba aZ ijbkmlkl\by azZ\_
dzq_kI\Z dhlhju_ hiI\_qzZx| \k_f klzg~zZjlzf Z 12d _ [hevrh]
pbhgZevguo [ex” jZaebgguo kljZzg fbjz b f_gx k ©kb[bjkdhc

FZeuc mjh\_gv bgnhjfzZib\ghklb gZk_e_gby h-ijhbkoh”yst
Ibyo \gmljb h[eZklb Fh'gh kha”Zlv ki_pbZevgh_-ijbeh”_gb_
aZg ki_pbzZevguc dZe_g”Zjv kh[ulbc azZljzZ]lb\Zxsbc \k_ dzZI_]
\'g_]h \k_\Z gu_ ~“hklhijbf_qZl_evghklb ]hjh”"Z b bgnhjfZpbx
ghc jZz[hl_ ih memqr_gbx b j_dhgkljmdpbb izfylgbdh\ b a~Zg

>ey [he__ m]lem[e_gghlh ZgZebaZzZ \gmlj_gg_Jlh-ImjbafzZz Gh
eZklb [ueh ijh\_~_gh kjzZ\g_gb_ _1h k *jm]bf djmiguf j_]bhgt
lh n_~_jZevgh]h IDdpgkphyjkdbf djz_f 1Z]e

LZ[ebpZ
IhdZazl_eb \gmlj_gg_]h ImjbafzZ Gh\hkb[bjkdhc h[eZklb
b Djzkghyjkdh]h djzZy > @

Qbkeh Imjbklbq_kdbo nbjf
Gh\hkb[bjkdZy h[e Djzkghyjkdbc djZc

L_fiijbjhklZz
Qbke_gghklv jZaf_s_gguo ebp \ kZgZlhjgh dmjhjlguo hjlZgbaZpbyo
Gh\hkb[bjkdZy h[e DjZkghyjkdbc djzc

L_fiijbjhklZz
Qbkeh Imjizd_Ilh\ j_Zebah\Zgguo gZk_e_gbx
Gh\hkb[bjkdZy h[e DjZkghyjkdbc djZc

L_fiijbjhklZz
Qbke_gghklv jZzaf_s_gguo ebp \ dhee_dlb\guo kj_"klI\Zo jZaf_s_qgby
Gh\hkb[bjkdZy h[e DjZkghyjkd

L_fiijbjhklz




HdhgqZgb_

I1Z[e

>hoh”u dhee_dlb\guo kj_

AKI\ jzaf_s_gby hl ij_

“hklzZ\e

y_fuo mk

Gh\hk

b[bjkdZy h[e DjZkghyj

kdbc djz

L_fiijbjhklz

Ilh "Zgguf IZ[e
kilb 1Z[e

ijb\_

N

g 6:27 ZgZeba Imjbafz

Gh\hkKl

LZ[ebpZz
6:27 ZgZeba ImjbafzZ Gh\hkb[bjkdhc h[eZklb

Kbevgu_ klhjhgu

KeZ[u_ klhjhgu

<ukhdbc |_fiijbjhklZ qbk4

f_s_gguo ebp \ dhee_dlb\gju

JZaf s_gby
:hevrh_dhebqg_klI\h bklhjbq_
Imjgh]h gZke_"by \ Thjh~_
<ukhdbc |I_fi ijbjhklZ ~he
Ib\guo kj_~kl\ jZaf_s_gby h
ey_fuo mkem]
Gh\hkb[bjkd jZkiheh _g \ p|_
b yley_Iky ljzgkihjlguf mae
I lTh ~“hkimiguf “ey Imjbk
_lbhgh\ b kljzg

_gdhKibkjlzahd ijhfhmr_gz fZe
oj kfeXkiluZo bgnhjfZpbb h Im
\hafh ghklyo Gh\hkb[bjkdZ
kdhijfbbedmegb__ Imjbklh\ \k
ijhbkoh”~bl hlklZz\Zgb_ ih ¢
h~hA\dheEBebah\Zgguo gZk_e
| ijghbkdZDjzkghrZjkdbf djz_1
G_"hklZlhd gbkeZ ImjbklIE
thIeKobthhl DjZkghyjkdh]h
hf glh ~"_ez
Ih\ ba jZaguo

h_ dhebq
ibklbqg_k
hljZgbqkt
AklI\b

bkem Imj
gbx \ Kkj

(U

g_kdbo
djZy

<hafh ghklb

Mljhau

Memqr_gb_ fZjd_Ilbg]Z b
m\ ebq gb_ kj_"kI\ gz fZjd-|
Gh\hkb[bjkdZ dZd In
_gby fh™_lijb\e_qv }
h\ukblv hk\_~hfe ggh
b_ bgnjzZkljmdimiju
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hfnhjlghklv ij_[u\Z
jih”

:70.

ijhD\tbgdmbhy y -
Ibglut ijimfj\ibk _
njbikip.g_hkidhi kg
hewrh Klnvj G h\ [bj
klyhhdBEjhZ\e _
jZN(dbghgltnq_ d Zy g_klZ[bev
h\ hkdb_idjbabku b g_klZ[be
ghoyfhmjbhiml g_J]ZIb\gh kdZaZ
gZ Imjbklbg_kdb_ mkem]b

bgb_
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Iv ijbA
Z dzd-

yap gZe
Ib kdbo
h b*z
h kd
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_
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gby

< j_amevlZl_ijh\_"_gg

e _gby jZa\blby Imjbklbqg_

\t_a~ghlh \gmlj_g

Bkke_"m_fuc km[t_
j_lbhgh\ Jhkkbb
gb_ b khkj_~hlhgblvky g
gmx \ulh”m b ih\ukblv m

<h i_j\uo jZa\blb_
gh\uc mjh\_gv Bf_

j_db e_kZ b fbg_jZevg

wdheh]bqg_kdh]h
_lky jZzaghh[jZagh_

hlh bkke_~h\Zgby \uy\e
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g_]h Imjbafz
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jZaebggu_ “hkm]h\u_ jZale_q_gby ju[ZedZ hohlzZ k[hj y]
Ah[gu_ Imjbklbqg_kdb_ ijh]jzZffu ijb\e_dml ex[blnel_c ijbjh”u
d jZa\blbx f_klgh]h [bag_kZ \dexqZy ]hklbgbggmx bg”"mkljl
b Imjbklbg_kdb_ Z]_glkl\zZ

<h \lhjuo jzZa\blb_ f_~bpbgkdh]h Imjbafz ihfh'-_I ijh*\bgml
[bjkdmx h[eZklv Bf__lky fgh _kl\h d\Zebnbpbjh\Zgguo ki_pkt
"bpbgkdbo mqj_""_gbc dhlhju_ khklZ\eyxl hkgh\m ~Zgghc k
kh\j_f_gguo f_"bpbgkdbo p_gljh\ b kiZz dhfie_dkh\ iha\hebl i
kljZzgguo ]1jz°'~"Zg bsmsbo dzZq_kI\_ggh_ f_~bpbgkdh_ h[kem"lI
jZa\blv hij_~_e_ggmx kn_jm hdZazZgby f_~bpbgkdbo mkem]
jm[_"Z ijb_a"Zeb e_qgblvky bf_ggh \ Gh\hkb[bjkdmx h[eZklv
hl"uozZ b e_q_gby klZg_I| "hihegbl_evguf bklhggbdhf “hoh”*Z

< dhg_qghf kg_I_ g_h[oh~bfh j_rZlv kms_kl\mxsb_ ijh[e_fu
\ZIv ijb\_~_ggu_ ihl_gpbZeu LZzZdZy j_ZebazZpby \ oh”_ khljm/’
]Jhkm~ZjkI\_ggufb hjlzgzfb f_klgufb ij_7ijbylbyfb b “bl_eyfk
ijbg_k_I gZb[hevrmx ihevam Gh\hkb[bjkdZy h[eZklv ih\ukbl
e_I\hj_gghklb gZk_e_gby b mjh\_gv ImjbafzZz \ p_ehf

Kibkhd ebl_jZImju

KlZzoh\z E < Hkgh\u Imjbafz mqg_[gbd-2eRh\mah\ E <
kd\z XjZcl — k- H[jZah\Zl_evgZy ieZlnhjfz XjzZcl
kzct 85/ KWWSV XUDLW UX EFRGH NZ1Z h[jZs.
GZpbhgZevgu_ ijh_dlu Jhkkbb jhkkbckdbc ihjlZe >We_
kmjk@5/ KWWSV [Q DDSDPSHPFFKIPR D F HKM [Q
SULW\D]KHQL\D WXULVWRY L EL]JQHVD J]DFKHP QX]KQ\

h[jZs_gby ]
L_jjblhjbZevguc hj]j]Zzg N_~_jZevghc kem ' [u ]hkm~Zjkl\_gghc
ih Gh\hkb[bjkdhc h[@ZkKIIKWWSV URVVWDW JRY UX

NZIZ h[jZs_gby
N_"_jZevgZy kem ' [Z Jhkm" "ZjkI\=g&hlt KIEMENdDb

URVVWDW JRY UX VWDWLVWLFV WXUL]P "ZIZ h[jZs_

K\_~_gby h[ zZ\lhjZo

‘nZgzZkv_\ Jhfzg >fblfblbWlgZgl Kb[bjkdbc mgb\_jkbl I it
lj [bl_evkdhc dhhi_jZpbb Kb[MID Jhkkby ] G
ij D Fzjdkz H PDLO KHDUW HVV #PDLO UX

lehlgbdh\Z LZfZjZ <bddEjgMgZ og gzZmd ijhn- kkhj az\_:
sbc dzn_~jhc lhjlh\hlh ~_eZ b j_deZfu Kb[bjkdbc-mgb\ jkbl |
kdhc dhhi_jZpbb Kb[MID Jhkkby ] Gh\hkb[bjkd ij D
H PDLO JRRGPDQJ#VLEXSN QVN VX



$IDQDV\HY 5PPVM®HU V 3URJUDP B6WXGHQW
Rl &RQVXPHU &RRSHUDWLRQ 5XVVLD 1RY
H PDLO KHDUW HVV #PDLO UX
SORWQLNRYD&MDP®UIDWH RI 7THFK 6FLHQFHV 3
'"HSDUWPHQW RI 7UDGH DQG $GYHUWLVLQJ 6LEHULDC
5XVVLD 1RYRVLELUVN . ODUJ[ $YH H PDLO



M>D

DZimklbg : :
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID
Q_jgydh\ F D
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID
Gh\hkb[bjkdbc JThkm~Zjkl\_gguc |_ogbg_kdbc mgb\_jkbl_I G

LJ?G>U J:A<BLBY =HKLBGBQGUO MKEM= < MKEH<BYO
=EH;:EVGH=H WDHGHFBQ?KDH=H DJBABK:

< klZlv_ jZzkkfzZljb\Zxlky Jeh[Zevgu_ lj_g”™u jZa\blby kn_ju Jhklbgbqgguc
“Zcrb_ ~_kylbe_Iby ijb\uqgu_ gZf hl_eb i_j_c”ml gZ kh\_-jr_ggh gh\u_
Iby hljZzkeb 1j_h[ez~Zx]| |_g~_gpbb a_e_ghc wg_j]_Ibdb \lhjbgghc i_j
i_j_oh” gZ Zevl_jgZlb\gu_ bklhggbdb wg_j]lbb

Dexq_\u_ kehdaB[Zevgu_ |lj_g”u dmevimjZ \_eg_k Zevl_jgZlb\gu_ bklh
]Jbb ihlj_[bl_evkdh_ ih\_~_gb_ bgl_jg_I \_s_c

.DSXVWLQ $ $

6LEHULDQ 8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRQ
&KHUQ\DNRY 0

6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ 1RYF

75(1'6 ,1 7+( '(9(/230(17 2) +27(/ 6(59,&(6
81'(5 7+( */2%$/ (&2120,& &5,6,6

7KH DUWLFOH H[DPLQHY JOREDO WUHQGY LQ WKH GHYHORSPH
GHFDGH WKH KRWHOV DUH H[SHFWHG WR VZLWFK WR FRPSOHW
*UHHQ HQHUJ\ WUHQGYV UHF\FOLQJ RI UDZ PDWHULDOV DQG WK

ZLOO SUHYDLO
.H\ZRUG®WREDO WUHQGYV JUHHQ HQHUJ\ DOWHUQDWLYH HQHUJ\
RI WKLQJV

:dimZevghklv ~Zgghc |I_fu I_kgh k\yazZzgzZ k I_f-qlh hkljh k|
\ur_gby wnn_dlb\ghklb h[kem ™ b\Zgby ijb h~rghYj_f_gghf kg
1jZzl lhemqgzxl jZza\blb_ \k_ gh\u_ \b”u mkem] b ko_fu bo i]
jZaebgguf dzZl_]lhjbyf ihevah\Zl_e_c¢ Dexq_\uf ijbgpbihf ljZg
kbkl_fu ij_~hklz\e_gby mkem] klZgh\blky ih\ur_gb_ mjh\gy c
Ibjh\Zgghklb deb_glhp_gljbgghklb < iheghc f_-j_ wlh hlghl
gbdzf jugdZ ]hklbgbgqguo mkem]

Mklhcgb\h_ jZa\blb_ hljZkeb ijh~rhe Z_1 hklzZ\ZIvky \Z ghc
\ mkeh\byo wdhghfbq_kdh]h djbabkz HI_eb ihkkthyggh bsml
rblv k\h_ \ha”_ckl\b_ gZ hdjm ' Zxsmx kj_“m b mklhcgb\h_ j:
ky hrghc ba \Z'g_crbo I_g~_gpbc \ bg”mkljbb Jhkl _ijbbfklI\Z
hi_eb [mAml ij_"ijbgbfzZlv rZ]b qglh[u klZlv [he__- mklhcgb\uf
ihevah\Zgby wdheh]lbqg_kdb gbkluo I_ogheh]bc 1Zdbo dzZd k
\hah[gh\ey_fu_ bklhqgbdb wg_jlbb b kbkl_fu khojZg_gby \h”



>im]b_ bgbpbZlib\u \dexqZx|l mklZzgh\dm k\_Ih*"bh~gh]h h
ah\zZgb_ i_j_jz[hlZgguo fZl_jbzZeh\ b wg_jlhwnn_dlb\guo
Ilhevdh mf_gvrbl \ha”_ckl\b_ gZ hdjm Zxsmx kj_~m gh b
“he]lhkjhgghc i_jki_dlb\_ < p_ehf ]hklbgbggZy bg~"mkljb
\Z_|ky b ]h~ h[_szZ_1 ijbg_klb g_fZeh bgl_j_kguo |_g
gbc hl dh\hjdbg]h\ ~h \j_f_gguo hl_e_c b bgbpbZIb\ \ hJ
jZa\blby]lhklbgbqggzZy bg"mkljby h[yazZl_evgh ij_~hklZ\bl k
[_j_kguc hiul \ [eb Zcrb_ ]h"u

H b”rZ_Iky qlh I_g”~_gpby ha”hjh\bl_evguo iml_r_KkI\
\ lh m qglh h[mkeh\e_gh f_gyxsbfbky ihlj_[ghklyfb I
ihlj_[bl_e_c¢c Kh]ezZzkgh fghlhgbke_gguf bklhgqgbdzZf iml.
gZs_ bsml kihkh[u hldexgblvky hl ih\k_~g_\guo jZa"jZ b
wdhghfbg_kdZy g_hij_~_e_gghklv b Jeh[Zevgu_ -ihljyk_c
jbl_lgh_\gbfzZzgb_ k\h_fm a”~hjh\vx b [eZ]hihemqgbx \h \j_
khklhyl_evguo iml_r_kI\_ggbdh\ \dexqzZxl \ k\hb ih_a~d
moh” aZ khl[hec

lheh\bgzZ iml_r_kI\_ggbdh\ bs_I \i_qgZle_gby khhI\_IklI\
b ijbhjbl_IZf \ h[ezZklb a~hjh\vy Ih wlhc ijbgbg_ fu fh™_f
glh kms_klI\m_1 agZgbl_evgZy b ihklhyggh jZklmsZy \hafh
\_jb_deb_glh\ gZ fbjh\hf jugd_ ]hklbgbgguo b \_eg_k m

Ih~riblu\Z _fuc jZkims_c h[_kihdh_gghklvx ih ih\h*m gZk
kZz ©ikbobg_kdh]h a~hjh\vy2 dhlhjuc m]jh Z_1| jZajZablyv
\gh\v h[j_ezZ \Z ghklv ijh[e_fZ h[_ki_q_gby Ih]h- glh[u
mf [ueb \ ohjhr_c nhjf_ Z 1Zd _ ~_eZgb_ \k_]"Z \uley”"_|
p_glj beb harhjh\bl_evgu_ ij_"eh _gby ijbg_kml k\hb ie

R_klv dexqg_\uo klhe[h\ ~“\b msbo jZklmsbc jughd a”hj
lh kZfhgm\klI\by

— fhgblhjbg] a~hjh\vy

— memqr_gb_ nbabqg_kdhc nhjfu

— ba[bjzl_evghklv ijh~mdlh\ iblZgby

— ijbhjbl_I f_glZevgh]h a~hjh\vy

— ih\ur_gb_ dZq_kI\Z kgZz

— memqr_gb_ dhgp_gljZpbb \gbfZgby

Li_g™u jzZa\blby kn_ju ]Jhklbgbqguo mkem] gZ 1h” hljz

ljZzdlbg_kdZy agzZqgbfhklv jZ[hlu aZdexqZ_lky-\ \hafh
\Zgby j_dhf_g~Zpbc f_g_""_jZfb \ hjl]ZgbaZpbyo ]Jhklbgh
Jhkkbb ey kh\_jr_gkl\h\Zgby kbkl_fu ijh*rZ" k p-_evx ijk
g_kdbo b IZdlbg_kdbo j_r_gbc ih hjlJZzgbazZpbb kfulzZz h[_
Ihkihkh[ghklb ij_"ijbylby

Wdhghfbdz kh\f_klgh]lh ihlj_[e_gby m _ ~Z\gh-ijhrez
gmx klzZ”~bx \ bg"mkljbb Jhkl_ijbbfkI\Z HgZ f_gy_I hi]
eb b dzd h"b”rZ_lky [m~_l jZklb \ [eb Zcrb_ ]h~u Wdhg
bkihevah\Zgby hkgh\ZggZy gZ b~__ h Ihf qglhkhazbfgu
\f_klgh bkihevah\Zlv g_bkihevam_fuc Zdlb\ beb kh[kI\_
I_ogheh]bb ey h[e_Jq_gby h[f_gZ p_gghklyfb WIh fh _|



hrghjZglh\uo ijbeh _gbc ieZlnhjf "ey kh\f_

]Jh\uo iehszZz”~hd > @

4 N MrZe@y jZ[KiZh gy Kipeggut yae f ~ey fgh]Do
khljmAgblghA ijh]jghakdZzg |-dhffhevrbhh
ijhklh iphys k& ggpbcK Vbmkd hjac

Iml_r_klgmb leh[Zaif djbalbhth[s_klyd]m”*jZ\hhog

bjzThqti_kIx [_kij_p_~_gdbkbq_tlahkliguwdhfigb,cqlhhgb
hl_eyo ijbfm]b[jb"glboal)b[dcih’bh‘d NZediciZ[hl_

Bkke_~hRZjh\_"gd ieZInhjfmgbe Zgk Udwork,
ihdZazelhd2025Th~"22 % Zf_jbdZgkdhltg kbeu

N [mAmZ[hlZ W Zeh

( Y rihnbezdibq fkaBpEbmotaxh[hg_khigd )
Dhfie_dkgh | k_coR 1j_g”_ Bg“mek’lhbv\vy ij_Xj&s$\ [ukljh

Thkl_bjikI\h jZa\b\ZB&kyughdaZ\ gty JhklbifkI\Zbf_xsb_
ahjhv b ohjhrblhafh ghkldy nblg_k p_tgdhtd |
lezlhihemdb_ mdhihjuoklkms_kl\mxlkiZ p_glju = [mf"ind

9 A di_bfms_kNz )

) ljbeh glyijbh[j_lZXxk [hevr ag@qgb \ lhdzd \
\eZ v hl_emcjZ\eymlkem]dtbhjughth
ij_~hklZ\ekXdbéieb g lBF_i_jth]ml

b bninhaul dhgljhebjhigh\]b_k_dllpb D hiullhkl. c
e L_gtppdpmjh\ufb[_ kdthZdlrgkAém];Zf[JZeZ
- gh\ubfimewWkemyz[hl_dlkeb_glZjfbl_ji_\zZxl
baf_gly[eZ]h”~Zjy [he__ rbkitdke Z
| ogheh]dhp\rkafh ghklZtmdZtih[bedgy

\—_ ] i_lbklply [_kdhglZidglU b Y,

)

K_Th~gyl ]hklbjb\udelpb b"ZIcyIrbo[m"mLZ\Zlv\
bHghkblwgt dZd ebgghkBklke ~hgB
|hdZaneIWl%|hdm|ZI_}e‘_bc"Z>Ug‘b\b"mg1e]h

=bi_ji_jkhgzpnaz \azZbfh”~_ckl\by Ijh[ H@(Imﬂemfigbc
azdeXkkyh Ihfqlhthgb\k s i_jkhgzagmxlky gz
mjh\&k_1f_glzh" b"thydeb_gMQ@ZS]h" reb
NZe_dh adbywZhitklhjhdmi_ji_jkhgzZpbhZ W,

N/

( ) -
<bgaZml_r_kl\b ZevgZ Fbghb \unag kdhevN
mklZj \rhh)}h\hjdhlgvrggqb[lhe
Iml_r_kb\g_bd\lk_f_gvrl_(lj_fylId)s_"jhc

Hiulwd hdbdb A thgklpblh]ZIkINZ_~ihgblzy \fwkiHhZIblv
bwkkplgebafp jZamfph e_gZijgd§eb hdZaulZéh bl_evgh
\ebyb gZbj Kijhkhifh e vamxikig Z\veq _
\i_qZlgly dhlhjujbdkya@qgbfmkhevdmkliguf
khh[s_kl\zIfzd gb_\Zy g_"\b bfhklv
ijbexq_ggbkhirudf_KlZenwhuoz J

—

(" Y  <hljzk&hbze h[ez ZHoW hkghd@icgzh[e glgbb )
Kijzl_]by Zdlb\h\ JZgab‘me]_Z\gQ/hl_Jﬂtyfbb dib\Zfb
mijz\e_gb g_™\b bfhkibh_jvha\heyhkipmguihfiglyf
ZdIb\Zfb khkj_~hlhgblvky ggkighffaldk  kZfuf

\_ y ih\urZy wnn_dlb\ghklv )

Hkgh\gu_ Ij_g”*

u jZa\blby ]Jhklbgbgqguo mkem] \

lh m >

klghc jZ[hlu beb

@



< wdhghfbd_ kh\f_klgh]lh bkihevah\Zgby \u fh™ _I_ e_]d
ljZzgazdpbb q_j_a bgl_jg_I Ohly wlh ijhbkoh”bl kj_"b ¢
f_ g__ hdZaul\Z_|I| wdhghfbg_kdh_ \ha~_ckl\b_ gZ djmigu
jZaebgguo hljzkeyo $LUEQE ([SHGLD b “jm]b_-ieZlnhj
ghlh bkihevah\Zgby \ gZklhys__ \j_fy ij_~hklZ\eyxl| deb
fh ghklb Jhkl_ijbbfkI\Z

>ey hl_ev_jh\ wdhghfbdzZ kh\f_klgh]h bkihevah\Zgby I
[he__ ]1b[dh_ mijzZ\e_gb_ @bev_ ij_"klZ\e_ggh- gZ |Zc
N_evpu g_ h[yazZgu ke_~h\zZlv I_f "_ ijZ\bezf b ghjfzf ql
hi_eb LzZdbf h[jZzahf hgb fhlml h[_ki_qblv [he_- klZ[be
kem ' b\Zgb_ deb_glh\ b dZg_klI\h hl"uoZ ih kjZ\g_gbx k f

Kibkhd ebl_jZImju

7RS +RVSLWDOLW\ ,QGXVWUY\8BUHRW WSV (A
KRVSLWDOLW\LQVLIJKWY HKO HGX KRVSLWDOL\

7UHQGYV 'ULYLQJ WKH +RVSLWDOLW\ ,QGXVWU\
ODQDIJHPHQW- 83RUEWWSY ZZZ IRUEHV FRP VLW

VVGHYHORSPHQWFRXQFLO WUHQGV GUL
DQG ZzKDW WKH\ PHDQ IRU SURSHUW\ PDQ-DJHPHC
jZs_gby

K_jl__\z ? : Jh]Zze _\Z G E Kh\j_f_ggu_-_g”_gr

gbggh]h we_dljhggh]h fZjd_Ilbg]z Bggh\Zpbhgg.
ghfbg_kdbo f_ozZgbafh\ ohayckl\h\Zgby k[hjgbd
9,,, f_""mgZjh~"ghc gZmqgh ijZdlbqg_+*«dklkefdhpgm _j g

ihev - K +

Djim dh\ > Fbgg_gdh < = :gZeba kh\j_f_gguo f
\ jZa\blbb bg”"mkljbb Jhkl_ijbbfkl\Z Bgl_tjbjh\zg
dZpbb \ kihjl_ b Imjbaf_ h[jZah\Zgb_ |_g”_gpbb
hiul— — <« — K *

K\_~_gby h[ Z\lhjZo

DZimklbg :e_dkzZg”"j :e_dkdlgjgghbgb[bjkdbc mgb\_jk
ihlj_[bl _evkdhc dhhi_jZpbb Kb[MID Jhkkby
ij D Fzjdkz H PDLO DOH[VV NDSXVWLQ#\DQGH]

Q_jgydh\ FboZbe DhgklZglhgh\gwggZmd ijhn_-kkhj a:
sbc dZn_"jhc bgnhjfZlbdb Kb[bjkdbc mgb\_jkbl_- ihlj_J[k
jZpbb Kb[MID Jhkkby ] Gh\hkb[bjkd ij D FZjdk
dZn_"ju Zm”~blZ mqg_1Z b nbgZgkh\ Gh\hkb[bjkdbc Jhkm:
kdbc mgb\_jkbl_I GWLB Jhkkby 1 Gh\hkb[bjkd
H PDLO PNDFDGHP#PDLO UX



.DSXVWLQ $OHPOQWHUDSGXDWH 6WXGHQW B6LEHU
&RQVXPHU &RRSHUDWLRQ 5XVVLD 1RYRVL
H PDLO DOH[VV NDSXVWLQ#\DQGH[ UX
&KHUQ\DNRY ORNMWMRIORI 6FLHQFHV LQ (FRQRPLFV +HDG
Rl ,QIRUPDWLRQ 7HFKQRORJ\ 6LEHULDQ 8QLYHUVL
5XVVLD 1RYRVLELUVN . ODU[ $YH 3URIHVVI
$XGLW $FFRXQWLQJ DQG )LQDQFH 1RYRVLELUVN 6WDYV
1RYRVLELUVN 5XVVLD . ODU[ $YH H PDLO PNDFDG
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Fmlh\bgZ G < KZ]blh\: K
DzjzlZg”"bgkdbc |I_ogbqg_kdbc mgb\_jkbl_I| bf :[uedzZkZz I

1?2JKI?DLB<U D:JV?JGH=H JHKL: B H;MQ?GBY FHEH>,(
< BG>MKLJBB LMJBAF:

< jzZ[hl_ij_~klZ\e _gu i_jki_dlb\u dZjv_jgh]h jhkiZ b h[mqg_gby f
bg"mkljbb ImJbafZ jZkkfz1jb\z _Iky \hafh ghklv bkihevah\Zgby jZaj
fghlh h[_ki_q_gby “ey ihkljh_gby kh[kI\_gguo bgl_j_kguo fZjrjmlh\

khklhygb _ bg mkljbb gZ k_]h~gyrgbc fhf_gl gz ijbf_j_ k\h-_]1h j_]bh
dhf_g~Zpbb ih memqr_gbx h[mq_gby fheh”uo ki_pbZebklh\ Imjbklbc
bkihevah\Zgu f_Ih”~u ZgZebaZ klZlbklbg_kdbo ~Zgguo |Jh\h"beky
bklhggbdh\ < j_ameviZl_bkke_ _~h\Zgby [ueb \u”"_e_gu dexq_
klb bkihevah\Zgby fh[bevguo jZajZ[hlhd ~ey jZa\blby dZjv_ Jgh]h
fZ b ]hkl_ijbbfklI\Z b “ey hagZdhfe_gby b ijb\e_qg_gby Imjbklh\ g_
Dexqg_\u_ kehmgbaf bklhjbg_kdb_ iZzfylgbdb fZjrjml iml_r_KkI\b
g_kdZy ieZlnhjfz

OXWRYLQD 1 9 6DJLWRY $ 6
.DUDJDQGD 7HFKQLFDO 8QLYHUVLW\ QDPHG DIWHU {

35263(&76 )25 &$5((5 *52:7+ $1' 75%,1,1*
2) <281* 3(23/( ,1 7+( 7285,60 ,1'8675<

7KH SDSHU SUHVHQWY WKH SURVSHFWV IRU FDUHHU JURZ
WKH WRXULVP LQGXVWU\ DQG DOVR FRQVLGHUV WKH SRVV
WKHLU RZQ LOWHUHVWLQJ URXWHV 7KH DXWKRUV DQDO\]H
DQG SURYLGH UHFRPPHQGDWLRQV IRU LPSURWHKHID WWRKHLWE
EXVLQHVYV 7R DFKLHYH WKLV JRDO DQG REMHFWLYHV VWD
VRXUFHY DUH DQDO\]HG $V D UHVXOW RI WKH VWXG\ WKH I
DSSOLFDWLRQV WR DWWUDFW WRXULVWYV IURP .D]DNKVWDQ

. HYZRUGWMRXULVP KLVWRULFDO PRQXPHQWY URXWH WUDY

@_eZgb_ bkke_~h\ZIlv iml_r_klI\h\ZIv magZ\Zlv jZagl
k\hckl\_ggh ex[hfm Imjbklm ba fbeebhgZ iml_r_kl\mxshb
ljh"\bgmlZy bg*mkljby ImjbafzZ b Jhkl_ijbbfkI\Z ihalhey_|
p_ kk _s_[he__ m~h[guf b dhfnhjlguf <Z'gZy jhev hl\h~

“Z ™hc magz\ZIlv qlh Ih gh\h_ b bgl_j_kgh_ +hlhfm h
gh\blky dhgdmj_glhkihkh[ghc b "bgZfbggh jZa\b\Zxs_ck
>ey wdhghfbq_kdh]h jZa\blby ex[hc kljZgu dexqg_\hc
ky bg"mkljby Imjbafz b ]hkl_ijbbfkI\Z KljZgu h[eZ"Zxs
fb dmevimjgufb b ijbjh~rgufb j_kmjkzZfb ijb\e_dzZxIl h]jhfc

Imjbklh\ \k_1h fbjZz

< f_""mgZjh~rghc lhjlh\e_ kh\j_f_ggZy b ghnbigljtba djmb af:

g_crbo \ukhdhhoh”guo “bgZfbqgh jZza\b\Zxsboky k_]f_g



>hoh”u hl Imjbklibg_kdh]h [bag_kZ khklZ\eyx!| ijbf_jgh fI

\hdmighlh ijhAmdlzZ fbjh\hc wdkihjl mkem] jZ[hgbo f_Kkl
fbjh\uo bg\_klbpbc gZeh]h\u_ ihkimie_gby

Magblu\Zy [ukljuc jhkl b g_ij_julgh_ jZa\blb_ Imjbafz dhlhj
"Z_lky g_kdhevdh e_I Imjbklbg_kdmx hljZkev hij_"_eyxl dZ

jbl_lguo "ey wdhghfbqgq_kdh]h jZa\blby hdZaulZxs_c kms_Kkl)\
gZ [eZ]lhkhklhygb_ jZa\bluo b jZa\b\Zxsboky kljzg > k @

G_h[oh”bfZ ihklhyggZy ih~]hlh\dZ dZ~jh\ ~ey fZdkbfZevgh
ihl_gpbzZeZ wlhc hljzkeb dhlhjZy [u h[_ki_gb\ZeZ \ukhdb_ K
\blb_ bg”"mkljbb \ [eb Zcr_f [m"ms_f kljZgu

GZb[hevr__ \gbfzZgb_ iml_r_kI\_ggbdh\ ijb\e_dzZxl| kljZg
<hklhdz b AzZiz~Z ?\jhiu b :abb kljZgu [h]Zlu_ ijbjh*gufb
\dexqZy "Zjdb_ imklugb kbgb_ ha_jzZz \ukhdb_-lhjgu_ oj_J[lI
kdb_ izZfylgbhdb ?s_ h”gh ba 9Zkjghehttbe_kdbc Imjbaf jZa
ghh[jZagu_ dmevimjgu_ ljZ*"bpbb b dmoghb

Kn_jZ Imjbafz \dexgZ_I| IZdhc rbjhdbc ki_dlj k-]f_glh\ dhl
gZevghf wlzZi_ h[mqg_gby fheh”uo ki_pbZebklh\ fhiml ihdZaZzl
g _\uihegbfufb az~zZqzfb 1Zdb_ dzd Jhklbgbggh_ ~_eh j_klh
Imjbklbqg_kdb_ Z]_glkI\Z b IjZgkihjlgu_ dhfiZzgBbv G_h[oh”"Db
gxZgku ijb jZ[hl_ \ wlhc bg"mkljbb < ]Jhklbgbqgqghf *_e_ ij_~»
fh ghklv \u[hjZ jZaebgguo \ZjbZglh\ jZaf_s_gby ey Imjbklh)
[x~" _lguo \ZjbZglh\ ~h jhkdhrguo ZizZjlzZf_glh\ J-klhjZgguc |
g mqgblu\Zlv jZaghh[jZaguc \u[hj ]Zkljhghfbg_kdbo b mgbd
0ZjzZdl_jguc "ey dZ ~hc kljZgu <hklhdzZ b AZiz~Z ?\jhiu b :a
iml_r_kl\bc Imjbklbg_kdb_ Z]_glklI\Z hkh[h_ \gbfZgb_ m”_e:
I1zd dzd fghlh k_f_c iml_r_klI\mxIl \ [hevrhf khklzZ\_ k ~_Ivfb
k hkh[ufb ihlj_[ghklyfb > Kk @

Khlezkgh ~Zgguf klZlbklbdb \ ]lh"m DZaZoklzZg ihk_Ibe
bghkljZzgguo Imjbklih\ b wlih gbkeh ijh*he Z_1 jZklb LZdb_ djr
NZ dzd :klzgzZ b :efzZlu gzZb[he__ ihimeyjgu dZd ey ~_eh\u

gbdh\ 1Zd b "ey ex[bl_e_c ImjbafZz

Kms_kI\m_1 jy~ ijh[e_f k dhlhjuf klZedb\Z_Iky Imjbklbqg_Kk
fh"_jgbazZpby Jhkibgbgqguo dhfie_dkh\ memqr_gb_ klzZg*Zj
gby ~ey ijble_q_gby \ukhdhhiezqb\Z_fuo Imjbklh\ khklZ\e_¢
kdbo dzjl b fZjrimlh\ k mq_Ilhf ~hjh] b “hklhijbf_qzZl_evghkl._
Zki_dlh\ y\ey_Ilky Zdlb\gh_ ijh*\b"_gb_ hl*uozZ fheh”_"b dZzd
lh gzZijz\e_gby > Kk @ Fheh?z v fh _l ij_mki_Ilv \ jZa\blbb
jbafzZ b Jhkl_ijbbfklI\Z bkihevamy kh\j_f_ggu_ I_ogheh]bb b jz
hfe_lq_gby ihbkdZ dmevimjguo b ijbjh*guo "hklhijbf_qZl_ev
klZzgzZ [ueh jZajzZ[hlZgh fh[{bevgh_ ijh]jzffgh_ h[_ki_q_gb_
\ bamqg_gbb bklhjbb b bgl_j_kguo nzZdlh\ 7~ey h{s_gby Imjb
kiI\_ggbdh\ khklz\e_gby bg”b\b"mzZevguo i_jkhgZebabjh\zZg
beb bkihevah\Zgby m” _ ]Jhlh\uo ijbf_g_gby bgl_j(Zdlb\guo dZ
I_r_kI\b_ m~h[guf b [_ahiZkguf



JZajZ[hlZggZy fh[bevgZy ieZlnhjfZ ©7ULS7XQH? [ueZ
jbazZpbb DZazZoklzZzgzZ b \hafh ghklb iml_r_kI\h\ZIlv ih klj
\ wihf ijbeh” _gbb fh _I hidjulv fZehba\_klgu_ f_klZ dhll
xI' V' 1jZ*bpbhggu_ Imjbklibg_kdb_ iml_\h~bl_eb

Hr"gZ ba \hafh 'ghkl_c Hblketha*gdly_ fZjrimlh\ -fZdkbf:
gh khhi\_Ikl\mxsbo bgl_j_kzf b ij_~ihqgl_gbyf 1jbf_j bgl
klZ\e_g gZ jbkmgd_

lih]jZffgZy ieZInhjfZ ©7ULS7XQH?2

Lzd _ \ ijbeh _gbb kms_kI\m_1I \hafh ghklv hklZ\blv k
pbx beb hlau\ qglh[u ihfhqv beb ijhbgnhjfbjh\ZIv-"jm]bo
[hjm gZbemqgrbo \ZjbZglh\ Ijh[e_fu j_rZ_fu_dgkbyhfhsv:
wlh ihk_s_gb_ m~b\bl_evguo fZehba\_klguo f_kd Z g_
guo “hklhijbf_qzZl_evghkl_c kha”zZgb_ wdkdexablguo fZ]
eZlv iml_r_kl\b_ bgl_j_kguf b g_ij_~kdZam_fuf < ijbeh”
\hafh ghklv khljm~rgbq_kI\Z b iZjlg_jkI\Z k emqgrbfb ihklZ
I1Zzd"_ hp_gdhc bo jZ[hlu \ dZq_kI\_gghf ij_"~hkjBkéZObb w

K fh[bevguf ijbeh” _gb_f Imjbklbg_kdbc [bag_k ihemq
\hafh ghkl_c ~ey Imjbklh\ b iml_r_kI\_ggbdh\ {1zZd dzd
ghklv mgblu\Zlv k\hb bgl_j_ku b ih"_eZgby hldju\Zlv gl
\ZIv k\hb fZjrimlu h[f_gb\ZIvky hiulhf ~h[Z\eylv g_ba\_
iml_r_kl\bc JZajzZ[hlZggh_ fh[bevgh_ ijbeh _gb_ h Imjb
jZa\blbx ijb\e_dzZl_evghklb Imjbklbqg_kdh]h gZijZ\e_gby
e_lqzZ_Il iml_r_kI\_ggbdzf ihbkd g_h[oh”bfhc bgnhjfZpbb
Iml magZlv h ij_~klhysbo n_klb\Zeyo dhgp_jlZo b dmevl
\ jZaguo gZklyo kljZgu ijbeh _gb_ bf__1| fghlhyauqgguc
eh”_gb_1zd _ ij_~hklZ\ey_I| bgnhjfZzpbx h ih]h”~_- f_klgu
\beZo ih\_"~_gby b [_ahiZkghklb



Bg"mkljby Imjbafz b Jhkl_ijbbfkI\Z \ DZaZoklZg-_ ij_"iheZ]Z
fh ghkl_c ey dZjv_jgh]h jhklZ Gh\bgdb fhlml gZqZzZlv k 1Zdl
dZd hnbpbzZgl ]b” b ihkl_i_ggh ijh*\b]ZIlvky gZ {he__ \ukhd
j_ mijZ\e_gby hl_eyfb j_klhjZzgzZfb b Imjbklbqg_kdbfb Z]_glklI\

>ey mki_rghlh jZa\blby dZjv_ju \ bg"mkljbb ImjbafZ b ]hk
\Z gh Zdlb\gh kljhblv ijhn_kkbhgZevgu_ k\yab Fheh”u_ ki_
Iml \kImizlv \ ijhn_kkbhgZevgu_ hjlZgbaZpbb b - mgzZklI\h\ZI
Ibyo hljZzkeb 1Zdbo dZd \uklzZ\db b dhgn_j_gpbb F_glhjkl\
[ulv \Z guf bgkljmf_glhf ~ey jZa\blby dZjv_ju Hiulgu_ ijhn_
fhiml ihfhgqv fheh”_"b \ hk\h_gbb ijhn_kkbb ihfhqv kh\_I1Zfb
ky hiulhf > k @

J_r_gb_ ijh[e_f lj_[m_Il ohjhr_]h ieZgbjh\Zgby- khljm~gbq_
gufb azZbgl_j_kh\Zggufb klhjhgzfb b ihklhygghlh-fhgblhjbg]Z
ki_gblv dZg_kI\h b mki_rgh_ \g_"j_gb_ ijbeh’_gby h Imjbaf_

Mkbe_gbx f_"]lhkm~Zjkl\_gguo klya_c b jZa\blbx dmevimju
_ljhkl ImjbafzZz b JThkl_ijbbfklI\Z m\_ebqg_gb_ ihlhdZ bghkljZ
kibfmebjh\Zgb_ wdkihjlZ ITh\Zjh\ b mkem] ih\ur_gb_ azZgylhk
N b >ey “hklb _gby mki_oZ \ Imjbklbg_kdhf [bag_k_ fheh”"t
"he gu klj_fblvky d h[mqg_gbx b kharZgbx k\h_c k_Ib ij_~hklZ)\
G_fZeh\Z gmx jhev b]jZ_1 bg\_klbjh\Zgb_ \ jZa\blbb IZdh]h j
glh yley_Iky g_khfg_gguf iexkhf \ wdhghfbd_ ex[hc kljZgu i
pbb ijZ\bevghlh ih*oh”Z b fhib\Zpbb

Kibkhd ebl_jZImju

:[Z[dh\ X G FZjd_Ibg] \ Imjbaf_ mqg_[gbhd X-G :[Z[dh\ F
dh\z B = Nbebiih\Zz ih® j_~» 2 FBKkdhI*"ZBGRJI: F

— k
:]_rdbgz G : Hkgh\u ImjzZ]_glkdhc b Imjhi_jZlhjkdhc ~_\
mq_[gh_ ihkh[b_ G = HhkdbfyZ BGNJ: F k
g”Mj__\ < > HjlZgbazZpby b f_Ilh”*bdZ jbkd-hjb_glbjh\Z
I1Z \ Imjbaf_ mq_[gh_ ihkh[b— Fhkd\Z g FZ]bkl]j
BGNJ: F — F
;Z1"ZkZjyg < W Bklhjby Imjbafz mqg_[gh_ ihkh[b_ <
B ; Hjeh\ : > -dWFhkd\Z BGNJ: k
7ZjZgh\ : K BgnhjfZpbhggh wdkdmjkbhggzZy *_yl_evghkl
ylbyo Imjbafz mq_[gbd : K ;ZjzZzgh\ B : -;bkvdh ih~
"Zgh¥Fhkd\Z BGNJ: k



K\_~_gby h[ Z\lhjZo

Fmlh\bgZ GZlZevy <bdlhgh\gdZog gZmd b h “hp_gl.
bgnhjfZpbhggh \ugbkebl_evguo kbkl_f D2zjz]Zgrbgkdbc
\_jkbl_I bf :[uedZkZ KZ]bgh\Z J_kim[ebdZ DZaZo
ij GmjkmelZgZz Gzazj[z_\Z H PDLO PXWRYLQDBQE

KZ]blh\ :e_fozZg KZhhhmg&xsbcky DZjzZ]Zg”~bgkdbc I_o
mgb\_jkbl_I bf :[uedZkZ KZ]lbgh\Zz J_kimfebdz D
1Z2g~Z ij GmjkmelZgZ GZazZj[z_\Z H PDLO DOHPKLE

OXWRYLQD 1RWDGLEBEDWH RI 7THFK 6FLHQFHV
'"HSDUWPHQW RI ,QIRUPDWLRQ DQG &RPSXWLQJ 6\VWFE
QDPHG DIWHU $E\ONDV 6DJLQRY 5HSXEOLF RI .D
1D]DUED\HY $YH H PDLO PXWRYLQDBQDWDO\D#I

6DJLWRY $SOHMHRNKEIHR® .DUDJIJDQGD 7HFKQLFDO
$EV\ONDV 6DJLQRY 5HSXEOLF RI .D]DNKV\
1D]JDUED\HY $YH H PDLO DOHPKDQBVDJLWRY#PIL



M>D

lhghfzj \ G G Khlgzf :
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

IJH;E?FU J:A<BLBY LMJBKLBQ?KDHC >?KLBG:PBB
< J?KIM;EBD? LU<:

< klzZlv_ jZkkfhlj_gu \hijhku jZa\blby hljZkeb ImjbafzZ J- kim[ebdb Lu\
dms_]h khklhygby ImkaIkdhc bgrmkljbb h[hagzZq_gu dhgdmj_glgu_ ij
sbc \_dlhj jZza\blby :\lhju ijbf_gyx| wfibjbgq_kdbc ih"oh” bamqgZy kbev
klhjhgu Imjbafz \"j_kim[ebd ~ ZgZebabjmxl| wdhghfbg -kdb_ ] _h]jZ:
kljmdimjgu_ b bgu_ nZdlhju \ebygby gZ nhjfbjh\Zgb_ Imjbklbq_kdhc *
hgZz GZmqggZy aZ”~"ZqZ b p—e\wuyplekegb*hizhgey f k~_j b\Zxsbo jZa\blb_
Imjbafz \ J_kim[ebd_ Lu\Z Z 1Zd _ jZajz[hldZ j_dhf_g”*Zpbc ih i_jki_c
lbx hljZkeb Imjbafz \ J_klm[ebd

Dexq_\u_ kehhzbklbg_kdZy ~_klbgZpby i_jki_dlb\u Imjbafz \ J_kimJ[e
ijh[e_fu jZa\blby 6:27 ZgZeba

SRQRPDUHY 1 1 6RWQDP $ $
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

'(9(/230(17 2) $ 7285,67 '(67,1%$7,21
1 7+( 5(38%/,& 2) 789%

7KH DUWLFOH GLVFXVVHV WKH GHYHORSPHQW R
R

WKH WRXULV
LQWR DFFRXQW WKH FXUUHQW VWDWH RI WKH W U

[
XULVP LQGXVV
DSSO\ DQ H|

FXUUHQW Y FWRU RI GHYHORSPHQW 7KH DXWKRUYV
DQG ZHDNQHVVHV RI WRXULVP LQ WKH UHSXEOLF DQDO\]H HI
DQG RWKHU IDFWRUV LQAXHQFLQJ WKH IRUPDWLRQ RI D WRXUL
WDVN DQG SXUSRVH RI WKH VWXG\ LV WR LGHQWLI\ SUREOHPV
WKH 5HSXEOLF RI 7\ YD DV ZHOO DV WR SURYLGH UHFRPPHQGDYV
WRXULVP LQGXVWU\ LQ WKH UHSXEOLF

. H\ZRUGWR XULVW GHVWLQDWLRQ WRXULVP SURVSHFWYV LQ \

SUREOHPV 6:27 DQDO\VLYV

:dimzZevghklv bkke_~h\zZgby ij_~hij_~_e_gz |_f -qlh J_kim[e
iheh’ _ggZy gZ x]_ Kb[bjb y\ey_ Iky j_]Jbhghf gzZ~_e_gguf [h]Z]
djZkhlhc b dmevimjguf gZke_~b_f ;ezZ]lh~Zjy k\hbf ihljykZxs|
\dexqZy \_ebqg_kl\_ggu_ KZygkdb_ Jhju [_kdjZcgb_ kl_ib b djb

a_jzZ Lu\zZ bf__l ihl_gpbZe klZlv ihimeyjguf Imjbklbqg_kdbf g
HrgZdh Imjbaf \ Lu\_ klZedb\Z_Ilky k jy~hf ijh[e_f dhlhju_ i
jhkim b g_ ihalheyx!l _fm \ iheghc f_j_ j_Zebah\Zlv k\hc ihl_

H~rghc ba ]JezZ\guo ijh[e_f \ jZa\blbb Lulu dZd Imjbklbqg_kdh
gby y\ley_|ky __ m~Ze_gghklv b h]jZzgbgq_ggzZy “hkimighklv J
\']_hljZnbqg_kdb bahebjh\Zgghf jZchg_ qlh aZljm~gy_I| ~hklm
j_lbhg > @ HIkmIlkI\b_ ijyfuo j_ckh\ b Zz~_d\Zlghc ljZgkihjlgh
Imju ~_eZ_ | iml_r_kI\b_ \ Lu\m g_m~h[guf ey ihl_gpbZevguc
<hafh ghklv "hklimighklb aZ kg_l memqr_gby \ha”“mrgh]h b :



khh[s_gby k djmigufb Jhjh~Zfb ijb\e_deh [u [hevr_ Imjbl
jh\Zeh Imjbklbq_kdmx bg”mkljbx \ j_]bhg_ > @

>jmlhc \Z ghc ijh[e_fhc y\ey_Iky hlkmlkl\b_ gZ”e_"Zs
jbklbg_kdbo h[t_dlh\ < gZklhys__ \j_fy Lu\Zz |(|]Z"Z [ hl
dmjhjlh\ b ]hkl_\uo “hfh\ hkh[_ggh \ hl*Ze_gguo jZchg:
[uN\Z_T Ijm~rgh gZclb ih"oh”ys__ “bev_ khhI\_Ilkl\mxs__ b
ij_~ihgl_gbyf Kljhbl_evkl\h gh\uo hl_e_c b dmjhjlh\ dZd
ljZo 1Zd b \ hi*Ze_gguo jZchgZo ih\ukbl dzZq_kI\h h[k
l_e_c b [m~_I kihkh[kI\h\ZIv [he__ ~ebl_evghfm ij_[u\Zg

Djhf_ Ihlh Imjbklbqg_kdbc k_dlhj Lu\u g_ bf__1I dhfie_
fZjd_Ibg]Z b ijh"\b " _gby Fgh]lb_ ihl_gpbZevgu_ Imjbkl
h[ mgbdZevguo “hklhijbf_qgqZl_evghklyo b dmevimjghf gZ
n_dlb\gu_ fZjd_Ibg]h\u_ dzfiZzgbb gZp_e_ggu_-gZ \gm
gZjhrgmx Zm~blhjbx ihfh]leb [u ih\ukblv hk\_~hfe_gghkl
Imjbklbqg_kdhf gZijz\e_gbb b ihdZazlv _]h ijbjh*gmx djZ|
Imjm b \hafh ghklb ijbdexg_gqg_kdh]h ImjbafihjKbn”gbd
kdbfb Z]_glkI\Zfb hgeZcg ieZlnhjfZfb b kj_~kI\Zfb fZkkh
fh™ | kuljZlv dexgq_\mx jhev \ ijh"\b"_gbb Lu\u dzd f_klIZ

KhojZzg_gb_ dmevimjgh]h gZke_"by b ijZzdlbdZ mklhcq
yleyxlky dexqg_\ufb nzdlhjzZzfb \ jZa\blbb Lm\u dZd Imjbkl
e_gby WIhl j_]bhg y\ey_|ky "hfhf "ey dhj_gguo gZjh~h\
dhlhju_ h[ez”~zZx| [h]Zluf b kZfh[ulguf dmevImjguf-gZke_~"
[ulmjbaf jZa\b\Zeky IZdbf h[jZahf qlh[u m\Z Zebkv b ki
Abpbb Z f_klguf khh[s_kI\Zf ij_~hklZ\eyebkv wdhghfbqg_Kk
<g_"j_gb_ ijzdlbdb hI\_IkI\_ggh]lh ImjbafzZz \dexqgZy kghb’
gZ hdjm Zxsmx kj_ "m b \hl\e_qgq_gb_ f_klguo khh[s_kI\ \ i
j_r_gbc ihfh _I h[_ki_gblv “helhkjhggmx mklhcgb\hklv Ir

< "hlheg_gb_ d wlbf ijh[e_fzf hlkmlkI\b_ Imjbklbqg_kd|
ju— 1Zdhc dzd p_glju ey ihk_Ibl_e_c i_j_\h~q_kdb_ \u\
ljhiu mkeh'gy_I| h[s__ \i_qgZle_gb_ Imjbklh\ h Lu\_ Bg)
Ib_ bgnjZkljmdImju b kharZgb_ aZo\Zlu\Zxsbo \i_qgqZle_g
\ \br"_ wdkdmjkbc k ]b*hf dmevimjgu_ b ijbdexqg-_gq_kdl
1ZIlbeb [u bo ij_[u\lZgb_ \ j_lbhg_ b ih[m~beb bkke_"h\Z]
guo b bklhjbqgq_kdbo f_klI > @

Kbkl_fzZlbabjm_f ~Zggu_ \ \b"_ 6:27 ZgZebaZzZ \ |Z[ebp.

6:27 ZgZeba jZa\blby Imjbafz \ J_kim[ebd_ Lu\Z

Kbevgu_ klhjhgu KeZ[u_ klhjhgu
;h1Z1Zy ijbjh~rgZy djZzkhlzZz \dekdZe Jgph_ f_klhiheh _gb ]| b h]jZg
kl_ib b ha_jz g_99Zy “hklmighklv

. G, rhklZlhd blhc Imjbkibg_kdhe¢
MgbdZevgh_ dmevimjgh_ nge A J—Zézlﬁ%d lﬂrﬁﬁkj

Ihi_gpbZe ~ey jZa\blby ijbde _g‘dpkajlrhd fZjd_lIbglh\uo |b ijhfh
lh Tmjbafz kijzl ]bc




HdhgqzZgb_ |IZ[ebpu

GZebgb_ Im}*bogmb\dZevghe wlghZgbq_ggh_ dhebq_klI\h|]hklbgbp b

kdhc ]Jjmiiu Imjbklbg_kdbo h[t_dIh\
<hafh ghklv kha”rZgby wdheh]lHd|Zglhgmdblrey *hkimighkly Imjbklbqg_
gb\h]h Imjbafz kdhc bgnhjfZpbb b j_kmjkh\

<hafh ghklb MJljhau

Memqgr_gb_ ljZgkihjlghc “hklmKglaklgpgh kjvab debfZlbg-_ kdb_ h]jZgb
jZa\blb_ Z\bZpbhgguo b “hjhjgugtky |_c

JZa\blb_ gh\uo ]hklbgbp b dmpjbdmjeygpby ~jm]bo Imjbklibg_kdbo j_
h[_ki_q_gby jZzaf_s_gby Imjbklbhgh\

Kha”Zgb_ dhfie_dkguo fZjd- IbgijhfueikdXli_ ImjbafZ gZ wdheh]bqg_kdm>
iZzgbc "ey ijb\e_q_gby ImjbkihkbimZpbx b ijbjhrgu_ j_kmjku

JZajZ[hldZ b ijh"\b"_gb_ ImjbHbkmlkdbo nbgzZgkbjh\Zgbhly b bg\_klb
fZjrjmlh\ b Zdlb\guo \b”"h\ hlYwdZ ey jZa\blby bgnjZkljmdIimju

<h\e_q_gb_ f_klguo khh[s_kl IyA A
ImibatZ b kha”Zgh_ wdhghf-bcS%ﬁ&g%%ﬁngykg‘hkf\azﬂg\—g gg‘bkt')" h Lul_
¢} _C - -

6:27 ZgZeba ihfh]Z_| hp_gblv kbevgu_ b keZ[u- klhjhgu jZz
fz \J_kim[ebd_ Lu\Z Z 1zZd _ b~_glbnbpbjh\Zlv \hafh ghklb |
Ilhjufb klZedb\Z_Ilky jZa\blb_ Imjbafz \ wihf j_]lbhg_ WIZ bgnl
[ulv bkihevah\Zgz "~ey jzZajzZ[hldb kljzl_]lbc b ieZgh\ ~_ckl\b
guo gZ jZa\blb_ Imjbklbg_kdhc bg"mkljbb \ J_kim[ebd_ Lu\Zz

Qlh[u j_rblv wib ijh[e_fu ijzZ\bl_evkl\m J_kim[ebdb Lu\Z ki
eblv ijbhjbl_Igh_\gbfZgb_ jZa\blbx ImjbafzZ ihkj_~klI\hf kljZzI
ieZzgbjh\Zgby b p_e_\uo bg\_klbpbc JZ[hlZ k gZklgufb bg\_}
"mgZjh~rgufb hjlj]ZgbazZpbyfb fh™_|I h[_ki_gblv g_h[oh”bfh_ nbg
b wdki_jlgu_ agZgby ~ey ij_h”he_gby ijh[e_f klhysbo i_j_"i
Lm\u dZd Imjbklbg_kdhlh gzZijz\e_gby > @

Djhf_ Ihlh qj_alugZcgh \Z gh \h\e_dZlv f_klgu_ khh[s_KklI\
jZa\blby JZkrbj_gb_ ijz\ b \hafh 'ghkl_c f_klguo aZbgl_j_kh\z
b \h\e_q_gb_ bo \ ijhp_kku ijbgylby j_r_gbc g_ lkhevdh h[_ki
\hklv Imjbklbg_kdbo bgbpbzZIib\ gh b ijbg_k_I wdhghfbq_kdb_

G_kfhljy gZ Ih glh J_kim[ebdZ Lu\Z h[ez~Z_I| [hevrbf ihl_
Imjbklbg_kdh_ gzZijz\e_gb_ g_h[oh”bfh j_rblv g-kdhevdh ijh
gb_ ~“hkimighklb jZkrbj_gb_ \ZjbZglh\ jZaf_s_gby j_ZebaZz
guo fZjd_Ibglh\uo kljZl_]lbc khojZg_gb_ dmevimjghlh gZke._
Imjbklbg_kdhc bgnjzkljmdIimju yleyxlky dexqg_\ufb h[eZklyfb |
\gbfzgby 1j_h”he_\Zy wlb Ijm~ghklb b \g_"jyy f_Ih”u mklhcq
Lul\Z fh™ _| jZkdjulv k\hc bklbgguc ihl_gpbZe ijbie_qv [hevr.
e_c b \g_klb k\hc \dez~ \ khpbZevgh wdhghfbg_kdh_ jZa\blb
gb\ ijb wihf _]h ijbjhrgu_ b dmevimjgu_ khdjh\bsZ “ey [m"ms



Kibkhd ebl_jZImju

Dhjh[_gdh Y < DeZkl_jguc ih*oh” dZd bgkljmf_gl
dmj_glhkihkh[ghklb Imjbklkdhc ~_klbgZpbb (
XBF — — ¢« — 85/ KWWSV F\EHUOHQLQND UX I
SRGKRG NDN LQVWUXPHQW SRY\VKHQL\D NRQI
GHVWLQDWVLL ~ZIZ h[jZs_gby

FzZeur_\zZ ? H Wlghdmevimjguc Imjbaf \ Imjbklkdhc
ijbf_j_ J_kim[ebdb Lu\Z — K_fHhbk — 85/ KWWSV
F\EHUOHQLQND UX DUWLFOBN UL WWNORNGXBDWXIU®
SULPHUH UHVSXEOLNL W\YD “ZIZ h[jZs_gby
Fzeur_\Z ? H L_hj_Ibg_kdb_ ih?*oh”u \ bamq_gbb |

gZpbb < klgbd ;=M< — 85/ KWWSV F\EHUOH(
DUWLFOH Q WHRUHWLFKHVNLH SRGKRG\ Y L]XFK
jZs_gby

Hhj>Zd D > D DeZkl_jguc ihl_gpbZe jZa\blby Imjb
Lu\z <_klgbd Lm\bgkdh]h JThkm~ZjkI\_ggh]lh mgb\_jk

b ImfZzgblZjgu —gZmdk — 85/ KWWSV F\EHUOHC
DUWLFOH Q NODVWHUQ\\ SRWHQWVLDO UBb]YLWL
iZs_gby

L _ gabg Q F O FZeur_\Z ? H LmjbklkdZy " _klbgZp
nZdlhju jZa\blby b i_jki_dlb\u —<_ktghd +=85b/

KWW SV F\EHUOHQLQND UX DUWLFOH Q WXUL
IDNWRU\ UD]JYLWL\D L SHUVSHNWLY\ ~ZIZ h[jZs_¢

K\_~ _gby h[ Z\lhjZo

lhghfzZj \ GbdheZc GbdhgeZ whgg gZmd ~hp_gl ~
n_"ju k_j\bkzZ b Imjbafz Kb[bjkdbc mgb\_jkbl_1 ihl
hi_jZpbb Kb[MID Jhkkby ] Gh\hkb[bjkd ij
H PDLO SRQRPDUHYQQ #PDLO UX

Khilgzf :e_dkzg”j :e_dkizgbkhj\bgl Kb[bjkdb<c mgb\_
| _1'ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID Jhkkby
ij D Fzjdkz H PDLO VRWQDP #PDLO UX

3RQRPDUHY 1R®RGDGDWH RI 6FLHQFHV LQ (FRQRPL
'HSDUWPHQW RI 6HUYLFH DQG 7RXULVP G6LEHULDQ 8
5XVVLD 1RYRVLELUVN . ODU[ $YH D HOPDX O
6RWQDP $OH[ODIQVGMHUHS$Y 3URJIJUDP 6WXGHQW
Rl &RQVXPHU &RRSHUDWLRQ 5XVVLD 1R}
H PDLO H PDLO VRWQDP #PDLO UX



M>D

Khdheh\kdzy ? : Khdheh\kdbc : Y
Em]zZgkdbc Jhkm~Zjkl\_gguc mgb\_jkbl_| bf <ezZ”bfbjz >Zey

D:J:<:GBG= D:D J;-AGH<B>GHKLV :<LHLMJBAF:
<EBYGB? G: WDHEH=BX B I1?JKI?DLB<U J:A<BLBY
< EM=:GKDHC G:JH>GHC J?KIM;EBD?

< klzZlv_ jzkkfzljb\zxlky ijh[e_fu k\yaZggu_ k mkeh\byfb g_h[oh”Db]
\blby dZjZ\Zgbg]Z \ Em]Zgkdhc GZjh~Aghc J_kim[ebd_ <u”_e_gu hkgh\
aul\Zxsb_ \ebygb_ gZ nhjfbjh\Zgb_ijb~hjh guo Imjbklbqg_kdbo dhfie_d
\gbfZgb_ wdheh]bg_kdhc khklZ\eyxs_c \ebygby Z\ljmihZkewmgh]h ImjbafZz
kji_~m 1jh\_ "_g ZgZeba b hij_~_e_gu khklZ\eyxsb_ dhfihg_glu IjZgKki
kljmdIimju dihju jZa\blby ihl_gpbZevgu_ j_kmjku b \ebygb_ gZ w

Dexq_\u_ keIZ\IZJZdIhJ Z\lhImjbaf dzjz\zgbg] ijb~hjjZgzZy bgnjzklj
ijbAhjh~guc Imjbklbg_kdbc dhfie_dk wdheh]bg_kdbc ihroh~

6RNRORYVND\D ( $ 6RNRORYVN\$ <
/IXJDQVN 6WDWH 8QLYHUVLW\ QDPHG DIWHU 90DGLPLU '

&$5$9%1,1* $6 $ .,1' 2) &$5 7285,60
,03$&7 21 (&2/2*< $1' '(9(/230(17 35263(&76
1 /8*$16. 3(23/( 6 5(38%/,&

7KH DUWLFOH GLVFXVVHV WKH FRQGLWLRQV QHFHVVDU\ IRU WKF
3HRSOH V 5HSXEOLF 7KH DXWKRUV LGHQWLI\ WKH PDLQ IDFWR
WRXULVW FRPSOH[HV FRQVLGHU WKH LPSDFW RI DXWRPRELOH
FRPSRQHQWY RI WUDQVSRUW LQIUDVWUXFWXUH IDFWRUV RI LW
RQ WKH HFRQRP\ RI WKH UHJLRQ

.H\ZRU®BWWUDFWRU DXWR WRXULVP FDWRDBYQIGH WRKDGEG V'
FRPSOH[ HQYLURQPHQWDO DSSURDFK

<\_"_gbK _lh~rgy ijb\e_dzZl_evghklv Imjbklkdh}lh jugdzZ oz
_Iky g_ lhevdh mjh\g_f _]h h[t_fh\ gh b jzZadWwdbyf kn_ju F
JZa\blb_ Imjbafz \ kljzZl_]lbqg_kdhf ieZg_ g_khfg_ggh ~he’
\ZIvky gz fzdkbfZevgh [ukljh_ ijh*\b _gb_ Imjbklkdbo mkem
lh gZ j_]lbhgZevguo mjh\gyo G_h[oh”bfh bf_Iv ij_"klZ\e_gkt
hjlZzgbazZpbhggh qu kiI\_gguo iZjzZf_ljZo j_]lbhgZevghlh jug
ijhAmdlz 1j_"~_ _]h \uy\blv b knhjfbjh\zZlv bf_xsb_ky Imjb
kmjku j_]bhgZz >ey wlhlh g_h[oh”bf g_ hJ"ng]guc ih~"oh~ 0
guc \alJey™ "ey j_r_gby wlbo azZz”~Zq

< gug_rgbo keh b\rboky mkeh\byo baheypbb nmgdpbhghbijt
fbdb ZdimZevghklv ijh[e_fu dhgdmj_glhkihkh[ghklb j_]bhgh\
ghc kl_i_gb \hajhkeZ

< ihke_"gb_ 1h~u \ Jhkkbb gZ[ex*Z_1lky \hajhkrbc bgl_j_k ¢
ghfm Imjbafm Ih hnbpbZevguf "Zgguf gbkeh jhkkbyg iml_r
kh[klI\_gguo Z\lhfh[beyo aZzZ ihke_~g__ \j_fy m\_ebgbehkv [h¢



\lhfh[bevguc Imjbaf y\ey_Iky kzZfuf dhfnhjlguf b ij_~klzZ\l
\k_o Zdlb\guo \b”Ah\ Imjbafz Hg ]Zjfhgbqgh khqg_-1Z_Ilky |
gl_gbyfb Imjbklh\ \h \j_fy iml_r_kI\by b hl*"uoZ <ukhdZy il
klh\ jZkrbjy_I| \hafh ghklb ihk_s_gby [hevr_]h gbkeZ Imjt

\Ihfh[bevguc Imjbaf Z\lhimjbat #2hzyagbgldlib\guc
\b” hl*uozZz gZjy*m k deZkkbqg_kdbf Imjhf yley_Iky h”gb
r_kl\by ij_"iheZ]zZxsbf i_j_"\b _gb_ b ijh b\Zgb_ \ ~hfZz

K_]lh~gy iml_r_kI\_ggbdb \ [hevr_c kl_i_gb \u[bjZxI| hi
jbzZglhf \gmlj_ggbc Imjbaf Z ~ey i_j_"\b _gby ih kljZg_

K Zdlb\guf jZza\blb_f Z\Ihfh[bevgh]lh ImjbafzZ hkljh klhbl
g_gbb wdheh]lbb ieZg_Ilu ijb g_jZa\blhc bgnjZkkmdIimj_
gbdb fhiml az]jyagylv f_klZ k\h_]h iml_r_Kkl\by

>ey Z\lhImjbklh\ jZza\blb_ j_]JbhgZevghc ijb"hjh ghc bg
ih\ur_gb_ dzZq_kI\Z "hjh] j_]bhgZevgh]h agZgq_gby k mqg
ihroh~Z y\ey_Iky i_j\hkl_i_gguf

P_ev bkke_"h\iZlybgZebabjh\Zlv |_g~_gpbb jZa\blby dzZ
_Ih Yha~_ckl\by gZ hdjm Zxsmx kj_"m \ f_klZo ihk_s_ghb
agzZgblv g_h[oh”bfhklv b hkh[_gghklb nhjfbjh\Zgby \ Em
J_kim[ebd_ ijbr"hjh guo Imjbklbg_kdbo dhfie_dkh\ b 1jZg
kljmdIimju \ p_ehf k mq_lhf wdheh]bg_kdh]h ih*oh”*Z

F_Ih~u bkke_~h\ZgbhjfZzl_ bkke_~h\Zgby [ueb bkiheval
| _jbZeu hnbpbzZevghc klZlbklbg_kdhc bgnhjfZpbb b gZm
jZa\blbx Z\lhImjbafz

J_amevlZlu bkke_/KmFtgldu Jhkkbckdhec N_~_jZpbb fh]i
kihyl_evgh hij_~_eylv imlb wdhghfbqgq_kdhlh jZa\blby j_]t
kdhf ieZgnhjfbjh\zZlv gzZijZz\e_gby khpbZevgh wdhghfbq_Kk
KIjZI_1by khpbZevgh wdhghfbq_kdh]h jZa\blby j_]bhgZ az
lhjh\ h~rgbf ba dhlhjuo y\ey_ Iky j_kmjkguc ihl_gpbZe F
i_gv mklhcgb\hklb khpbZevgh wdhghfbqg_kdh]lh jZa\blby

Em]zZgkdzy GZjh"gzZy J_kim[ebdZ y\ey_ I|ky h”gbf ba gl
]Jbhgh\ 17_ Imjbklbg_kdZy hljZkev fh _I klZlv h*ghc ba i
ghfbd_ j_]lbhgZz

Ex[hc j_]lbhg bf__11_beb bgu_ j_kmjku dhlhju- fhlml
gu \ Imjbklkdbo p_eyo ijb gZebqgbb khhI\_IlklI\mxsbo mke
j_lbhgwlh ijbjhrgh ]_h]jZnbqg_kdZy bklhjbdh dmevimjgz:
_lh fhigh jZkkfzZljb\Zlv dZd Imjbklkdbc j_kmjk

NmgdpbhgZevgh_ gZagZq_gb_ ImjiwkihkohBbo\p Kihjjkhob _
Amoh\guo ihlj_[ghkl_c b \hkklZgh\e_gb_ nbabq_«dbo kb
kiI\_ggbdz

Lmjbklkdb_ j_kmjku ij_~klZ\eyxl kh[hc kh\hdmighklyv
guo Zlljzdlhjh\ b h[t_dlh\ h[kem ' b\Zgby h[jZamxsbo Im]j
< k\hx hg_j_~v hgb p_e_\uf h[jZahf kh_"bgyxlky-\ Imjbkl
l_j_kZo m~h\e_I\hj_gby ihlj_[ghkl_c deb_glZ ImjbklZz

Ihlj_[ghklb Imjbklh\ nhjfbjmxl p_eb ha”“hjh\e_gb_
klI‘'\h k dmevimjgufb p_gghklyfb b | i ey j_ZebaZpbb



ijbkmlki\b_ gZ |_jjblhjbb ijb\e_dzZIl_evguo h[t-dlh\ b jZa\
kljmdImju

;he feg g_eh\_d iml_r_kl\mxI| ih Jhkkbb gZ Z\Ihfh[be_
wlh ih_a~db gZ jZkklhygb_ g_ [he__ o+ hH _fa’kdB \uh b\Zgby
oh”rghlh ~gy :\lhimjbklu hklZgZ\eb\Zxlky \ g_[hevrbo fhl_eyo
1]1Zo gh 1Zdbo iehszZz~hd \ Jhkkbb g_~hklZlhggh

lh nZdIm g_~hklZlhgqgh jZa\blZy bgnjzZkljmdIimjZ hdZau\Z_I
wnn_dl gZ jZa\blb_ \k_]h Imjbklkdh]h [bag_kZ Ijb*hjh gZy b
"he gZ h[_ki_gb\Zlv dhfnhjlgh_ ijbrhjh gh_ ijhkljZgkl\h *ey Z\
b gZk_e_gby ijh b\Zxs_]h \ [ebae_"Zsbo gZk_e_gguo imgdl

Qlh[u Z\lhImjbaf jZa\b\Zeky b g_ gZghkbe \j_"-ijbjh~_ b f_
eyf ~he'gZ [ulv kha”rZgZ bgnjZkljmdImjZ ijb~hjh guo ljZgkil
ie_dkh\ k mg_Ilhf wdheh]bg_kdh]h ih*oh”"Z

AlhImjbaf dzd \b” iml_r_kl\by \dexqg_g \ gh\mx-kljZIl_]bx jZ

jbafz ~h lhrzZ > @
;hevrZy gzZklv ~_ckl\mxsbo h[t_dlh\ ijbrhjh ghe bgnjZkljmd
]bhg_ ihkljh_ggZy \ dhgp_ o]] ijhreh]lh \_dZ b\ gZqZe_

hi\_qZ_I k_lh~gyrgbf Ij_[h\Zgbyf Fgh]lb_ h[t_dlu-\ jZchg_ ]h
gZgkd K_\_jhrhg_pd JIJm[_"gh_ Dj_f_ggZy 1_j\hfZckd 1lhiZ
jZajmr_gu \h \j_fy [h_\uo ~_ckl\bc dhlhju_ ~h kbo ihj \_"ml
lhjbb >hg[ZkkZ

| _j\hhqg_j_"gZy az~Zqz \ j_kim[ebd_ gZ \dwkkllizygsbe fgb gl
“hjh ghc b khpbZevghc bgnjzZkljmdIimju \hkklZgh\le_gb_ “bel

HikmlkI\b_ gZ”e_"Zs_c ijb~hjh ghc bgnjZkljmdImju dzZd jZ:
hrgbf ba k”"_j b\Zxsbo nzZdlhjh\ jZa\blby dZjzZ\Zgbg]Z \ j_]bh

>ey Z\lhImjbklh\ g_az\bkbfh hl dhgp_ilmZevghc fh"_eb Z!
Imjbafz djZcg_ \Z gh nhjfbjh\Zgb_ h[t_dlh\ ijbrhjh gh]h k_]
ju_ jZkiheZzZ]lZxlky gZ ijb"hjh ghc ihehk_ b ij_~gZagZq_gu "e
gby mqgzZklgbdh\ “hjh ghlh "\b" _gby Z\lhImjbkligZ \ imlb ke
klhygdZo d_fibg]b jhl_eb Z\lhklhygdb fhl_eb Jhklbgbpu 2Z
klZgpbb klZgpbb I_ogbg_kdh]lh h[kem b\Zgby Z\{thfh[be_c k
kdhlh h[kem b\Zgby dZjz\Zgh\ b Z\Ih~hfh\ imgdlu h[s_klI\_g
lhjlhleb km\_gbjgu_ ez\db fhcdb [_kieZlgu_ IimZe_lu img
"bpbgkdhc ihfhsb ihebpbb b ijhgb_ khhjm  _gby

< hkgh\ghf ijbrhjh gZy bgnjzZkljmdImjz \ j_kimfebd_ khklhl
ijZ\hqguo klZgpbc b klZgpbc I _ogbqg_kdh]lh h[kem b\Zgby Z\I
[hevrbo Ihjlh\uo lhq_d HklIZevgu_ ijbrhjh gu_ dhfie_dku il
mkem] Z\lhImjbklzf jZza\blu hg_gv keZ[h eb[h \hh[s_ hlkmlkl

G_h[oh~bfh hIf_Iblv ijb~rhjh guc deZkl_j “he _g nhjfbjh\ZIvky
N e_gghc |I_jjblhjbb j_]JbhgZ k mg_Ilhf nZdlhjZ \ebyxs_]h gZ
deZkl_jh\ LZdbf nzdlhjhf fh™_I \ukimizZlv Imjbklkdbc j_kmjk
\ dZq_kI\_ dhlhjhlh \ dezkl_j_ fh™ _I [ulv ex[hc ijbjh~*guc be
]_gguc h[t_dI :lljZzdlhju khojZgyxl mklhcagbkibklkfikklhygb _ \|
m~_j b\Zy Z\IhImjbklh\ \ nhdmk_ ijbly _gby d ijb*hjh ghfm d



Bkke_"h\Zgby ihdZau\Zxl Zjobl_dImjzZ ijb2&hijinggh]h dh
Ib_ ~h\hevgh keh gh_ b fgh]l]hmjh\g_\h_ Hgh \dexqgZ_|I
\g_rgbc h[ebd arZgbc \gmlj_ggxx ieZgbjh\dm eZg”~rZnlg
hjlZgbazZpbx |_jjblhjbc \gmlj_gg__ m[jZgkl\h ihf_s_gbc
e_gb_ b jzaf_s_gb_ we_f_glh\ ijbrhjh ghc bgnjZkljmdln
h[jZzagh hkms_kl\eylv k mg_Ilhf eZg”rZnlgh j_dj_Zpbhgg!
| _ogbg_kdbo b nbabheh]l]bg_kdbo djbl_jb_\ >ey mklhcqgb
jh guo dhfie_dkh\ \Z gh mqgblu\Zlv djbl_jbb 1Zdb_ dZd g
gZ kljhbl_evkl\h wdheh]lbqghklv Z\lhghfghklv b-g"_g_jg
gb\Zxsbo ih"Zgm wg_jlhj_kmjkh\ ih~A"_j"b\Zxsbo dhfnhj
mjh\_gv [_ahiZzkghklb Ijb wihf g_h[oh”bfh kljh]lh kh[ex"Z
gb\hklb b _"bgklI\Z k hdjm Zxs_c kj_~hc ]Zjfhgbggh]h k
“hc \ "Zgghc f_klghklb b debfzl_

JZa\blb_ ijb~hjh guo Imjbkibg_kdbo dhfie_dkhY} ILD
"mkljbb \ j_]bhg_ ~he’gh [ulv gZijZ\e_gh gZ Ih -qlhJu k
pbhgbjmxsb_ h[t_dlu gZghkbeb fbgbhfZevguc ms_j[ hdjm

< bkke_"h\Zgbb hij_~_e_gu hkgh\gu_ nzZdlhju -\ebyxstk
gb_ ILD k mqg_lhf wdheh]bg_kdh]h ih*oh”Z jbk
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Jbk Hkgh\gu_ nzZdlhju nhjfbjh\z

gby ijb”rhjh guo Imjbklbg_kdbo
mqg_Ilhf wdheh]bq_k

_kdhlh ih~roh~rZ
LjZzgkihjlgh eh]lbklbqg_kdljb mAhdibjh\Zgbb ILD g_h][

oh”bfh mqgblu\Zlv ke_"mxsb_ Zki_dlu jZa\blb_ 2hjh ghc
fbjh\Zgby dhfie_dkzZ dzZIl_]hjbx Z\IlhljZgkihjlZ 1_oghb
Z\IhljzZzgkihjlz baf_g_gb_ f_""mgZjh~"gh]lh b \gmlj_gg_]h
Jh ijh~mdlz ki_pbnbdm jZa\blby j_]lbhgZz

JZa\blb_ ILD \ wihc gqzZklb ke_"m_1 jZzkkfzZljb\Zlkv k mq_
[bevgh]h ImjbafzZ ijbgy\ aZ djbl_jbc deZkkbnbdZpBb ©ljZg



9DQ/EIHbagv \ nmjlhg_ dZjz\Zgbg] — :FWNWh\WH cPRWRDLVW
[bebkl LUDYHONEN EXV\b_ gZ Z\Ih[mk_— W&KUjHPHeWULS
guc Imjbaf ORWRURFOH IWR>aW >V @

Dz ~Zy ba \ur_ijb\_~_gguo fh*_e_c fh _I \uklmiblv hkgh\h:
jh\Zgby hjlzgbaZpbhggh wdhghfbq_kdh]h f_oZgbafZ nhjfbjh\Z¢
Z\lhdeZkl_jh\ k lhgdb aj_gby p_e_\h]h k_]f_glZ Z\IhImjbklh\

Ki_pbnbdZ I_ogbqg_kdh]lh h[kem b\Zgby b j_fhglZ zZ\IhljZgkihj
hlebgzZ_ I|ky hl h[kem b\Zgby ©*hfh\ gZ dhe_kZo? >ey h[kem'lI
h[hjm~h\Zgby Z\Ih~"hfh\ Ij_[mxlky ki_pbZevgu_ agZgby b gZzZ\i
fulzd _ ki_pbnbqg_kdb_ ijb[hju ey hij_~_e_gby g-bkijZ\ghklb
lu b h[hjm~h\Zgb_ ey j_fhglZ >ey wlh]h ijb ijh_dlbjh\Zgbb
Imjbklbg_kdbo dhfie_dkh\ ILD ke_"m_I ij_~mkthlj_Iv k_j\b
"b\Zgbx Z\Ih~hfh\ b dzZjz\Zgh\ iml_r_kI\_ggbdh\

=_hljZnbqg_kdbcihadlay_| k*_eZlv \u\h™ qlh ijb nhjfbj
\Zgbb ijbrhjh gh]lh Imjbklbg_kdh]lh dhfie_dkzZ ih ijbgpbim |
I_lizpbb g_h[oh”bfh mqgblu\Zlv ki_pbnbdm j_]bhgZ hkh[_g
debfZlbg_kdb_ mkeh\by Kki_pbnbdm jhkkbckdbo Z\lhljZkk b

Hkh[h_ hij_~ _eyxs__ agZq_gb_ bf__I| ezg”rZnlgh j_dj_Zr
| _jbc ijb\e_dZl_evghklv eZg”~rzZnlZ [ebahklv \h~guo ijbjh*g
jZkiheh _gb_ \ e_kghf fZzkkb\_ b | i lehsz~dZ ih™ aZkljhc

k ijbp_ehf gz Ih qlh ]Zjfhgbggh \kljh_ggh_ \ "b\hibkguc i_
[_amkeh\gh knhdmkbjm_I| gz k_[_ \gbfzZzgb_ b ijb\e_q_I| mqz}
lh "\b"_gby Z\lhImjbklh\

DzZq_kI\_ggu_ ihdzZzazl_eb we_f_glh\ ijbjh~rghc kj_~u k\_"b
klzy \h~rgZy kj_~Z “b\hibkguc i_cazZz’ kha”zZxl ij_~ihkuedb
gby Imjbklbg_kdbo h[t_dlh\ gZ \u[jZgghf a_f_evghf mqgzkld_

Pbnjh\baZjzlgknhjfbjm_1 \k_ k_]f_glu IljZgkihjlZ b eh]bkll
ij_~"hklz\ey_| ~ey jZa\blby Imjbklbqg_kdh]h [bag_kZ ke_"mxshb_
j_gb_ \hafh'ghkl_c "ey hgeZcg fZjd_Ibg]Z kgb _gb_ [bag_k
hgeZcg ieZl_"_c¢ hgeZcg [jhgbjh\Zgb_ Imjh\ b Jhklbgbp ih\ur_
h[kem b\Zgby ihlj_[bl_e_c jzZkrbj_gb_ \hafh ghkl_c ~ey i_jk
kbkl_f azdZazZ hgeZcg kgb _gb_ klhbfhklb h[kem b\Zgby ihlj
m~Ah\e_I\hj_gb_ ihlj_[ghkl_c deb_glh\ ihkj_~kI\hf kh\_jr_ggh ¢

< qZklb I _ogbg_kdh]h h[kem b\Zgby Z\IhljZgkbhjlguo kj_"I
azZpby jZkrbjy_I \hafh ghklb “bZ]ghklbdb |I_ogbg_-kdh]h khklh
kihjlz \g_"j_gb_ jh[hlbaZpbb ijb h[kem b\Zgbb b j_fhgl_

Wdheh]bg_kdb_ Wadkehibwg_kdbc ih*oh” d imt_r_kl\byf k
Ihf fhr_e_c zZ\Ihfh[bevgh]h ImjbafzZ ij_"~ihez]zZ_I| kha”“Zgb_ ]1Zjf
Au ey bkihevah\Zgby Z\IhljZgkihjlguo kj_"~kI\ \k_o fh~bnbd?Z



|TPEBOBAHII§I K PASMEIIEHHIO B CPELIE'

Opraauyeckoe BKTIOYeHHe TYPUCTHYECKIX KOMILTEKCOR B MPHPOJHYIO IWIH VPOaHH3UPOBAHHYIO Cpeny.
MakcuMaIbHO COXpaHEeHHe BCeX MPHPOTIHBIX TEMEHTOB CPebl.

I I
—' HHT epbepHO e MPOCTPAHCTEO | I 3KCTepbepHOe MPOCTPAHCT BO l—

Hamiuue TeppHTOpISI CeCTeCTBeHHBIM
BOJOOTBOZOM

CTpPOMTEbCT BO 3AHUI U3 HATYPATHHBIX
3KOJIOTHYHBIX MaTepHATIOB

% Co3gaHne KOMGOPTHOTO nmxpox:mmral Hamiuue 4icToit miTheBoil BOIBI,
,U}'LUGBBIX, IVAIeTIOB
TIpuMeHeHHE 3HEPro3 KTHBHBIX
—| H 1 exu?x on?%q}e JbdexTUBHOS pasMelleHHe NapKOBOK
. 1717 aBTOMOOIWIEH M KapaBaHOB

—iPa 10HATbHAA OPraHi3aLMA MOME] e}mﬁl
10 P 1 = Cosnanue KoMPOPTHOro MHKPOKTIMAT A

TexHUYeCKoe OCHALIeHe C HCIIO/IB30BAHHEM CPCACTB [
(cozmaHue KOMGOpTa /14 MPOXUBAHUA ) J2HIWadTHOTO JM3AliHa

Jbk Fh~_ev nhjfbjh\Zgby ijb~hjh guo Imjbklbg_kdbo dhfie_
k mg_Ihf wdheh]bg_kdh]h ihAoh”Z > @

>ey mklhcgb\h]lh jZa\blby ILD \ j_]lbhg_ hgq_gv \Z gu IZ
wdheh]lbgghklv Z\lhghfghklv k_I_c b dhffmgbdZpbc wg_
gheh]lbb JZjfhgbggh_ \aZbfh~_ckl\b_ k ijbjh~*ghc kj_"hc

G_h[oh”~bfh bkihevah\ZIlv ij_bfms_kI\Z eZzg”~rzZnlZ \ klji
arZgbc dhfie_dkzZ Ijb [eZ]lhmkljhckI\_ I_jjblhjbc g- h[oh”b
ky p_ehklghklb b fzdkbfZevgh]h khojZzg_gby hdjm Zxs_c

GZ |I_jjblhjbb Imjbklbg_kdh]h dhfie_dkZ “he gu ij_"mk
Ibl _evgu_ ahgu k nblhgpb”gufb k\hcklI\Zfb p\_lgbdb hj
[Zagu_ \h~gu_ mkljhckI\Z nhglZgu \h”hiZz”"u dzZkdzZ”u

G_h[oh~bfh ihfgblv h ijbgpbi_ mklhcgb\hklb b _~bgk
kj_~hc khojzgyy __ p_ehklghklv b g_ih\lhjbfhklv

KhpbZevgh ~_fh]jZnbg_kd*gbhZ dlch\& "guo Zki_dlh
\ebyxsbo gZ nhjfbjh\Zgb_ ILD yl\eyxlky iehlghklv gzZk
khpbZevgh ~"_fhljZnbg_kdZy kljmdIimjzZ b dZl_]hjby deb_
Imjbklbg_kdbo mkem]

Bamqgb\ ~_fh]jZnbg_kdb_ hkh[_gghklb j_]lbhgzZ fh gh
gZijzZ\e_gby f_kl Imjbklkdh]lh ijbly _gby Hkh[h_ \gbfZz
eblv dZI_]hjbb ihevah\Zl_e_c Imjbklkdbo mkem] ih \hajZz
k_e_gby j_]bhgZz

>ey jZaguo k_]f_glh\ gZk_e_gby Ij_[m_Ilky khhdbleij_ " _e
ijhAmdl dhlhjuc [m2_I m~h\e_I\hjylv kijhk b ihlj_[Fghklb IF
iu Mg_Il ~_fh]jZnbg_kdh]lh nzZdlhjzZ ihfh _I \uy\blv ih\_~_
ghklb Imjbklh\ b nzZdlhj _]1h \ebygby gZ kijhk Imjbklkdh]h
\hajzklghc k_]f_gl gZk_e_gby j_]bhgZ bf__I k\hc [x~" _I
ihljzlblv gZ iml_r_kl\by b hl*uo



AZdexq_gby [hevr_c ihimeyjbazZpbb dzZjz\Zgbg]Z g_h[oh
\b\ZIv dZd ijbrhjh gmx Imjbklbg_kdmx 1Zd b IjZgkihjlgmx b
jm k~_eZlv "hkimighc Zj_g”m dzZjz\Zgh\ memqrZlv dZq_kI\t
k_j\bkgu_ klZgpbb ey Z\Ih~*hfh\ b dZjz\Zgh\

Ijb 1jZzfhlghc jZ[hl_ fZjd_IbglZ \ Imjbklbqg_kdhc-hljZkeb ex]|
"mZevgZy q_jlz ijbkmsZy j_]lbhgm fh _| kha~Zlv fhsguc ZII]j
guc ijbly]lb\ZIv Imjbklh\ \ rbjhdhf kfuke_ d h[t_dIZf ILD

ljbAhjh gu_ Imjbklbg_kdb_ dhfie_dku ij_~gZagZq_ggu_ "
\e_gby Imjbklbg_kdhc ~_yl_evghklb ~he gu [ulv ieZklbqggh I
\ ijbjhrgmx kj_"m b ij_~klz\eylv kh[hc kbkl_fm bgl_jv_jguo
guo ijhkljzgkl\ k \ukhdbfb wdheh]bq_kdbfb ozZjzdl_jbklbdZzZfh

< bgl_jv_jguo ijhkljZzgkl\Zo dhfnhjlguc fbdjhdebfZl “he  _¢
gb\Zlvky iml_f mq_IlZ b kh[ex*_gby hij_~_e_gguo lj_[h\Zgbc
g_ihkj_~kI\_ggh_ \ebygb_9gZ q_eh\_dzZ Z bf_ggh hk\_s_gb_
i_jZImjZz \ha"moZ rmfh\hc j_"bf \eZ ghklv \ha?moZ \_glbe
kib]Z_Iky kj_~kI\Zfb ieZgbjh\hgghc hj]ZgbazZpbb a*~Zgbc b
wdheh]lbq_kdb gbkluo fZl_jbZeh\

< wdkl_jv_jguo ijhkljZzgkl\Zo dhfnhjlguc fbdjhdebfzZl dhfie_
ehf nhjfbjm_Ilky k mqg_Ihf ijbjh~rgh debfZlbg_kdbe hkh[_gghk
l]lh mgzkldzZ I_jjblhjbb dhgdj_Ilgh]lh j_]lbhgZz

GZebgb_ Zml_glbgguo magzZ\Z_fuo hkgh\Zgguo gZ j_]bh
pbyo ijbAhjh guo Imjbklbgq_kdbo dhfie_dkh\ "Xxklalheqghd jZ:
ANZKD bfb~T ijb\e_dZl_evghklb I_jjblhjbc Em]Zgkdhc GZjh~ghc

Kibkhd ebl_jZImiju

Khdheh\kdzy ? Khdheh\kdbc : Y |Thih\- G : Fh”"_e
gby Z\Ihfh[bevghlh Imjbafz gZ j_]lbhgZevghf mjh\g_ :
bf <ezZ” bfbjz—>Zey <« — K +

Nhf_gdh H < Wdheh]bg_kdbc ih?"oh” d nhjfbjh\Zghb
guo Imjbklbg_kdbo dhfie_dkh\ <_klgbd ;=LM bf
\Z— — ¢« — K +

LjiZgkihjlgzy kljzZl_]by Jhkkbckdhc N_* _jZpbb gZ i_jbh~
mi\_j "~ _gZ jZkihjy  _gb_f IjZ\bl_evkI\Z Jhkkbckdhc N_"_j
ghy[jy ] < — 85/ KWWSV PLQWUDQV JRY UX GREF.

K\_~ gby h[ Z\lhjZo

Khdheh\kdzZy ?e_9gZ :e kdkyrdjhpgihrZ\ZI_ev dZn_"ju ©Lm
jbaf b ]hklbgbqgh_ ~_eh® Em]Zgkdbc Jhkm~Zjkl\-_ gguc mgb\
"bfbjz >Zey Jhkkby EGJ ] Em]zZgkd d\ZjlZe Fhe
H PDLO VRNROLNBOHQD#PDLO UX



Khdheh\kdbc :e_dkzg”j XjEkrebz\h)\biq"Z\Z|_ev dZn_
©Ljzgkihjlgu_ | _ogheh]bb2 Em]zZgkdbc J]hkm~Zjkl\_gagl
<eZ"bfbjz >Zey Jhkkby EGJ ] Em]zZgkd d\Zjlze
H PDLO DIDOFRYVN\#PDLO UX

6RNRORYVND\B H@QHRQWD /' HFWXUHU 'HSDUWPH
+RWHO %XVLQHVV /XJDQVN 6WDWH 8QLYHUVLW\ C
5XVVLD /XIJDQVN 3HRSOH V 5HSXEOLF /XJDQVN
H PDLO VRNROLNBOHQD#PDLO UX

6RNRORYVN\ $6HQDRRGEHHRWXUHU 'HSDUWPHQW RI
/IXIJDQVN 6WDWH 8QLYHUVLW\ QDPHG DIWHU 90DGLPLU !
5HSXEOLF /XJDQVN ORORG\R]KQ\ .YDUWDO 6WU



M>D

1Z[Zgh\z ? <
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID
B\Zgh\Z H G
Kb[bjkdbc JThkm~ZjkI\_gguc mgb\_jkbl_| \h~rgh]h IjZzgkihjlz
FZehazfh\ ; <
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

BGNHJF:PBHGGU? L?0GHEH=BB B KBKL?FU
MFGH=H =HJH>:

>79ggZy klZlvy ihk\ys_gZ bgnhjfZpbhgguf I_ogheh]byf mfghlh Jhjh"*Z
NZ bkihevamxl kbkl_fm bgnhjfZpbhgguo b dhffmgbdZpbhgguo I_ogheh
]Jhjh~kdbo ijh[e_f Z | ey kha’\Zgby mklhcgb\hc bgnjZkljmdImju <
mfguo Jhjh”h\ y\ey | hl_ki_ gb_ db[_j[_ahiZkghklb -ihkdhevdm k
ebq_kI\Z ih~"dexqg_gg mkljhckl\ b k[hjZ [hevrbo h[t_fh\ *Zgguo \hajz
mya\bfhklb ey db[_jzZlZd Thwlhfm \Z gh jZajzZ[ZIu\ZIv b \g_*jylv kh
f_ju aZsblu bgnhjfZpbb Mfgu_ ]hjh~Z fhlml klbfmebjh\Zlv jZa\blb_ pl
jZaebqguo k_dlhjh\ wdhghfbdb kihkh[kI\h\ZIv nhjfbjh\Zgbx gh\uo gZij
Hgb fhliml ijb\e_dZIlv bg\_ klbpbb ihkdhevdm ij_"klZ\eyxl kh[hc ijb\e_dz
N"ey [bag_kZ b "bagb >ey j_r_gby wlbo ijh[e_f g_h[oh”~bf f_ ’\bkpblebg

Dexq_\u_ kemElhcqb\Zy bgnjZkljmdimjZz mfguc Jhjhr bgnhjfZpbhggu_

zd®
ky
uo

%DEDQRYD ( 9

6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ
,YDQRYD 2 1

6LEHULDQ 6WDWH 8QLYHUVLW\ RI :DWHU 7UDQVSRUW
ODOR]J\RPRY % 9

6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

,1)2508$7,21 7(&+12/2*,(6 $1' 60$57 &,7< 6<67(06

7KH DUWLFOH LV GHYRWHG WR LQIRUPDWLRQ WHFKQRORJLHV
RI LQIRUPDWLRQ DQG FRPPXQLFDWLRQ WHFKQRORJLHV WR V|
VXVWDLQDEOH LQIUDVWUXFWXUH $Q LPSRUWDQWQBWSHFW RI V
ZLWK WKH LQFUHDVH LQ WKH QXPEHU RI FRQQHFWHG GHYLFHV D
WKH OHYHO RI YXOQHUDELOLW\ WR F\EHUDWWDFNV LQFUHDVH
LPSOHPHQW DSSURSULDWH LQIRUPDWLRQ VHFXULW\ PHDVXUHV
RI GLJLWDOL]DWLRQ RI YDULRXV VHFWRUV RI WKH HFRQRP\ DQC
DUHDV 7KH\ FDQ DOVR DWWUDFW LQYHVWPHQW EHFDXVH WKH\ Sl
DQG OLYLQJ 7R VROYH WKHVH SUREOHPY DQ LQWHUGLVFLSOLQC

H\ZRUGXVWDLQDEOH LQIUDVWUXFWXUH VPDUW FLW\ LQIRUP

ljbf_ju mfguo Jhjh~kdbo kbkl_f hI\_qzZxl azZ ljZgkihjlgmx bgnj
jm dhffmgZevgu_ ohayckl\Z wg_jlhihlj_[e_gb_ fhgblhjbg] d:
b \h~u \b”"_hgzZ[ex®_gb_ dhgljhev I_jjblhjbc Zgljhih]_ggh_



<Z guf ij_bfms_kI\hf mfguo lThjh~h\ ijbgylh kqbdZlv \ha
ihevah\Zgby \uoh”ghc bgnhjfZpbb \ dZq_kI\_ hkgh\Zgby
j_r_gbc Kbkl_fu ihal\heyxl Jhjh~kdbf \eZklyf ihemqZzZlv
ghklyo lhjh zZg b hi~rZgb hl kh\_jr_gkl\h\Zgby Jhjh~kdbo
hg_j_~v iha\hey_I ih\ukblv mjh\_gv k_j\bkZ b dZq_klI\h
GZ jbkmgd_ gzZ]ey~gh ij_~klZ\e_gu \_jlbdZevgu_ b ]hjb
bgnhjfZpbhgghc kljmdImj_ ]Jhjh~Z

. YMHbI€ yCTpoiicTBa .

YMHble aBTOMOOUAM

YMHas noructu Ka\\

YMHble ceTun

B

VMHbIE NPeAnpUaTUAS

CouwnanbHble cetn

busnec-
Web-noptansi

WntepHer

WnTepHer
yenyr

BeLlei

<_jlbdZevgu_ b ]JhjbahglZevgu_ k\yab \ bgnhjfZpbhgghc kljm

Mfgu_ ]hjh~Z klj_fylky hilbfbabjh\Zlv nmgdpbhigbjh\Zgt
kl_f k ihfhsvx bkihevah\Zgby ©mfguo2 | _ogheh]bc b ZgZz
dhg_qgghf blh]_ ijb\h”*bl d memqr_gbx mijZ\e_gby wdhgh
lhjh~rzZ dZqg_kl\m “bagb _]Jh "bl_e_c¢c b kha”Zgbx wdheh]b

gb\hc bgnjZkljmdImju > @



Bkihevah\Zgb_ [hevrbo ~Zgguo bf__| h]jhfguc ihl_gpbzZe *
fgh _kI\Z ijh[e_f mfguo ]hjh~h\ :gZeblbd2Zmiihtheiyh | [he__
gylv b memqrblv ijhp_kk ijbgylby j_r_gbc L_ogheh]bb bgl_j
bgl_ljZpby hgeZcg khh[s_kI\ \ gh\mx kbkl_fm ~_eZxl| Jhjh*Z
\b\Zxsbfbky khklZ\eyxsbfb mfguo ]Jhjhrh\ > @ 4heblbdb b
| _eb b]jzZxl \Z°gmx jhev \ bkihevah\Zgbb |I_ogheh]bc "ey m
ihlj_[ghkl_c “bl_e_c ih\ur_gby wnn_dIlb\ghklb b ij_~hklZ\e
"ey kharzZgby mfguo ]Jhjh”h\

Hkgh\ghc p_evx mfghlh Jhjh~Z “he gZ [ulv hilbfbaZpby ]hjh
pbc kh”_ckl\b_ wdhghfbg_kdhfm jhklim b memqr_gb_ dZq_kl
ihkj_"~kl\hf bkihevah\Zgby ©mfguo?2 I_ogheh]bc b ZgZebaz ~

< p_ehf mfguc ]hjh» memqrZ_I| mijZ\e_gb_ wdhghfbqg_kdb
AZ ih\urZ_1 dZg_kl\h “bagb _]lh 1jz°~Zg b kihkh[kI\m_1I kha?”
q_kdb gbklhc b mklhcgb\hc bgnjZkljmdIimju > @

Ijbf_jhf 1Zdhc kbkl_fu fh™_I [ulv mfgh_ mijZ\e_gb_ ljZgkihj
njZkljmdIimjhc dhlhjh_ bkihevam_I| *Zggu_ h "\b _-gbb IjZgkihj
ihlhd_ b khklhygbb ~hjh] “ey hilbfbazZpbb jZ[hlu h[s_klI\_ggh]
b memqr_gby IjZnbdzZ WIlh fh _I \dexqZlv \ k_[y Z\IhfZlbabjh
e_gb_ k\_lhnhjzZfb hilbfbaZpbx fZjrjmlh\ h[s_kI\_gghlh 1jz
ij_“mij_"~_gb_ hijh[dZo

>im]bf ijbf_jhf mfghc kbkl_fu fh _I [ulv mfgh_- mijZ\e_gb_
ihlj_[e_gb_f dhlhjh_ bkihevam_I| *Zggu_ h ihlj_[e_gbb wg_j]
h[s_klI\_gguo f_klZo ey hilbfbazZpbb jZ[hlu kbkl-f hlhie_ghby
gbjh\Zgby b hk\_s_gby WIh fh _I| ihfhqv kgbablvwg_j]lhihlj_
oh”u gZ wg_jlbx Z 1zd _ k”_eZlv ]hjh~ [he__ wdheh]bqg_kdb

Lzdb_ kbkl_fu fhlml [ulv mki_rgh j_Zebah\Zgu \ jZaebqgu
\k_fm fbjm b fgh]l]b_ ba gbo m ' _ A _fhgkljbjmxl iheh bl_evgu_
memqr_gbb dZq_kI\Z "bagb ]hjh Zg b hilbfbazZpbb Jhjh*kdhc bg

ljh_dlu 6&, h{t_~bgyxl jZzajZ[hlgbdh\ gZmggh bkke_~h\ZIl_evk
Ih\ _\jhi_ckdbo I_jjblhjbc Bgl_ljZpby “Zgguo ijh_dIh\ \ ijhfu
h[jZzah\Zl_evgmx b khpbZevgmx bgnjZkljmdIimjm-1hjh~h\ y\ey
eZ]Zxs_c p_evx bgl_ee_dlmZevguo kbkl_f ih*h[gh]lh mjh\gy

ljh_dlu 6&, ihfh]zZxl ]hjh Zgzf ijbgbfZlv Zdlb\gh_ mqgzZklb_ \
jh~rzZ ih~~_j"b\ZIlv "h[jhkhk_~kdb_ hlghr_gby gZeZ b\Zlv \a:
khijm~gbqg_kI\h Bkihevah\Zgb_ I_ogheh]lbc 6&, ihalhey_1| e_
liz'~Zg \ azZz\bkbfhklb hl bo bgl_j_kh\ < qZklghklb mkbeby
sbl_hdjm Zxs_c kj_~u |Ijb nmgdpbhgbjh\Zgbb kbkl_fu fh™ _1I I
\hagbdgmlv jy~ ijh[e_f k\lyaZgguo k ml_qdhc "Zgguo ]jZ "Zq

Ij_~klzZ\bl_eb zZ~fbgbkljZpbb Jhjh~"h\ “he gu g_klb hI\_Ikl\_
gZjmr_gb_ ]jZgbp gZklghc “bagb ]1jZz'*Zg lhwlhfm kfzZjl j_r_
khhI\_IkIVh\ZIv kh\j_f_gguf klzg~ZjlzZzf ih aZsbl_ ~Zgguo

;he_ klzjlzih\ ki_pbZebabjmxsboky gZ jZzajzZ[hld_ j_r_
Ney [m"msbo ]Jhjh~h\ \ghkyl j_\hexpbx \ 1Zdb_ k_dlhju dzd
[_ahizkghklv [IjZgkihjl b mijzZ\e_gb_ dhffmgZevgufb mkem]Z



K[hj b bgl_]jZpby bgnhjfZpbb hkms_kl\eyxlky kms _kl\r
sbdZfb bgnjZkljmdIimjguo b ]jZ'~"Zgkdbo ijbeh _gbc 6&
fh[bevguo ijbeh”_gbc ih”Zxl "Zggu_ h jZkoh”"h\Zgbb j_kmj
nbd_ \h”u b “jm]bo gZ hkgh\Zgbb dhlhjuo fh gh-kljhblv
N eb b ijh]jghabjh\zZlv h[t_fu g_h[oh”bfuo b “"higlguhgqguo
6&, "Zlgbdh\ ]hjh Zg ihklmizZxl \ g_ij_julgmx h[jZ[hldm 2

Ihkljh_gb_ ©mfghc? wdhghfbdb b mijzZ\e_gby fh™ _1I 1
kljmdlmjm ih\ukblv [_ahiZkghklv kgbablv ihlj_[e_gb_
Z lzd"® _gvrblv \ha”~_ckl\b_ gZ hdjm Zxsmx -kj_*"

e__ hq \b"ghc h[ezklvx ]~_ ng jg_I'\_s_¢c m _ \g_"jy_
[_ ah|Zkgthb \ Jhjh"kdbo jZchgZo y\ey_|lky \b" -hgZ[ex’
| ihebpbb dhgljhebjh\Zlv ijyfmx ljZgkeypbx \k_]h Jhjh~Z
kbkl _fu bkdmkkI\_ggh]lh bgl_ee_dlZ ~ey h[gZjm~ _-gby b \L
gbc kthZ\e_gby hlq_Ih\

< gZklhys__ \j_fy [hevrZy qZklv bg\_klbpbc \ BDL gZij
eh]lbg_kdbo ]b]Zglh\ 1Zdbo dZd *RRJOH ,%0 2UDFOH
Ney jZajzZ[hldb gh\uo \ugbkebl_evguo fh*_e_c¢ dhlhju_ m
xsb_ f_Ih”u ojZzg_gby h[jZ[hldb ZgZebaZzZ b mijZ\e_gby
fb :gZeblbdZ [hevrbo "Zgguo y\ey_|ky dexq_\uf we_f_gll
gh\uo ijbeh™_gbc b mkem] dhlhju_ bkihevamxl-dhgp_ig
gh dhffmgbdZpbhgguo I_ogheh]bc BDL b ih\k_H_klgu_
g_kI\_ hkgh\guo nzZdlhjh\ jZa\blby ]Jhjh~h\

WIlb mfgu_ ]hjh"Z bkihevamxl| jZaebqgu_ |_ogheh]bb I
Il _jg_I'\_s_c¢ ,R7 h{eZqgu_ \ugbke_gby Z@pZbblbdz
bkdmkkI\ _gguc bgl_ee_dl qlh[u fhr_jgbabjh\Zlv-mijzZ\e_
ankIdeImjhc memqgrblv mkem]b ~“ey "bl_e_c b k"_eZlv
gb\ufb b wdheh]bqg_kdb gbklufb

H~rghc ba dexq_\uo aZ”~Zq mfguo ]Jhjh”~h\ y\ey Iky k[h
Ney ijbgylby [he__ wnn_dlb\guo j_r_gbc GZijbf_j k ihfft
,R7 1 _ogheh]bc Jhjh~rZ fhiml hlke_"b\Zlv mjh\_gb aZ]jyag
l[jZnbdzZ b "jm]lb_ iZjzZf_lju qlh[u hilbfbabjh\ZIv jZ[hIm k

Bkihevah\Zgb_ BDL \ mfguo ]hjh~Zo IZd _ kihkh[kI\m_
pbnjhl\uo k_j\bkh\ “ey "bl_e_c¢c 1Zdbo dzZd fh[bevgu_ ijbe
lu iZzjdh\db fhgblhjbg]lZ h[s_kI\_gghlh ljZzgkihjlZ beb ih
fZpbb h f_jhijbylbyo b dmevlmjguo f_jhijbylbyo \ Jhjh~_

Lzdbf h[jZzahf bg\_klbpbb \ BDL ~ey jZa\blby mfguo ]hjl
gmx jhev \ ih\ur_gbb dZq_kI\Z "bagb ]jz"~Zg hilbfbaZpbb r
kdhc bgnjzkljmdImjhc b kha”“Zgbb [he__ mklhcgb\uo b bgg

Kibkhd ebl_jZImju
K_Ib ]Jhjh"Z Ex~b L_ogheh]bb <eZklb Ih” j-~Zdpb_

IZkxd H AZihjh' _p : <FKkakg§gB\ZGh\h_ ebl_jZImjgh_
aj_gb_  — k



©Mfgu_2@ mklhcgb\u— §BJh}EWWSV ZZZ LWX LQW ZHE
EDFNJURXQGHU VPDUW VXVWDLQDEOH FLWLHV ~ZIZ
KZ gdh H Ihkljh_gb_ pbnjh\hc ieZBBjf&k WS ZZZ

FLVFR FRP F GDP P UXBXD HYHQWYV GQD IRUXP SG
NZIZ h[jZs_gby
ljhklu_ I _oghehBbd KWWSV EORJ UW UX E F NDN XV

JRURGD L NDNLH WHNKQRORJLL GO\D QLNK QX]KQ\ KW|
Bkihevah\Zgb_ pbnjh\uo | _ogheh]lbc BgnhjfZpbhggh_ f
gb_ a*Zgbc %,0 mfgu_ ]hjh*"Z b Bgl 8/ IKWsWEV,R7
HOLEUDU\ UX LWHP DVS"LG ~Z1Z h[jZs_gby

K\_A _gby h[ Z\lhjZo

7 Z[Zgh\Z ?2dZ1_jbgZ <eZXkbZpijhdgg ih~"Z\ZI_ev dZr_"ju bgnhj
fZlbdb Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[M
Jhkkby ] Gh\hkb[bjkd ij D FzZjdkz H PDLO EDEDQRY

B\Zgh\Z Hev]Z Gbdigz_\wdhg gZmd "hp-_gl dzZn_*"j
r_c fZl_fZlbdb b bgnhjfZlbdb Kb[bjkdbc ]hkm”Zjkl\_ggu
I_1I' ‘\h~rghlh IjZgkihjlz Jhkkby ] Gh\hkb[bjkd me S_
H PDLO NDOLNLQD #\DQGH[ UX

FZehazfh\ ;hjbk <bld&g”\blgog gZmd ~"hp_gldZn_"ju bgn
Ibdb Kb[bjkdbc mgb\_jkbl_Il ihlj_[bl_evkdhc dhhi_jZpbb Kb[MN
Jhkkby ] Gh\hkb[bjkd ij D FZzZjdkZz H PDLO PEY #PDL

%DEDQRYD (NPMWMURWMHEFWXUHU 'HSDUWPHQW RI ,QIR
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ
ODU[ $YH H PDLO EDEDQRYD HNDWHULQD#PDLO U
,YDQRYD 2&DQGLGDWH RI 6FLHQFHV LQ (FRQRPLFV
'"HSDUWPHQW RI +LJKHU ODWKHPDWLFV DQG ,QIRUPDW
8QLYHUVLW\ RI :DWHU 7UDQVSRUW 5XVVLD 1RYR
H PDLO NDOLNLQD #\DQGH[ UX
ODOR]J\RPRY %®RQGY®DWH RI 7THFK 6FLHQFHV $VV
'"HSDUWPHQW Rl ,QIRUPDWLRQ 7THFKQRORJ\ 6LEHULDQ 8QL
5XVVLD 1RYRVLELUVN . ODU[ $YH H PDLO PE



M>D

ymjAxlh\z H < KmozZgh\ : K
Hj_g[mjlkdbc Jhkm~Zjkl\_gguc mgb\_jkbl_lI

IHKUR?GB? D:Q?KL<: H;KEM@B<:GBY K?J<BKGUO
P?GLJH< 1JB <G?>J?GBB MQ?LGUO IJH=J:FF

< klZlv_ jzkkfzljb\Z_lky ijh[e_fZ ih\ur_gby dZq_kI\Z mkem] k_j\
gbf ba iml_c ih\ur_gby dZq_kI\Z h[kem b\Zgby y\ey_Ilky ih\ur_ghb
bl _ogbqg_kdbo k\hckl\ mkem]b WIh fh™_| [ulv “hklb]Jgmlh aZ kq_|
OMqg_Ila \ijhp_kk "_yl _evghklb hj]ZgbaZpbb P_ev kha“Zgby ~"Zgc¢
IbaZpby Ijm~h\uo ijhp_kkh\ nhjfbjh\Zgby \hafh ghklb dhffmgbdZj
h~rghc iehszZ”~d_ mqg_Il b dhgljhev ~_yl_evghklb khljm~gbdh\ \ p_eh
[ueh bgbpbbjh\Zgh \ k\yab k gZebqgb_f hij_~_e_gghc ki_pbnbdb ~_yl

Dexq_\u_ keld¥Zny_klI\h mkem] k_j\bk k_j\bkguc p_glj mq_Il ijh]

%XUG\XJRYD 2 9 6XNKDQRY $ 6
2UHQEXUJ 6WDWH 8QLYHUVLW\

,03529,1* 7+( :25. 2) 6(59,&( &(17(56
%< ,1752'8&,1* $&&2817,1* 62)7:$5(

7KH DUWLFOH GHDOV ZLWK WKH SUREOHP RI LPSURYLQJ W
WKH ZD\V WR LPSURYH WKH TXDOLW\ RI VHUYLFH LV WR LP¢
RI' WKH VHUYLFH 7KLV FDQ EH DFKLHYHG WKURXJK WKH LC
SURFHVV RI WKH RUJDQL]DWLRQ V DFWLYLWLHV 7KH SXUS
SURFHVVHV WR SURYLGH WKH SRVVLELOLW\ RI HPSOR\HH F
WKH DFWLYLWLHV RI HPSOR\HHV 7KH GHYHOLRPHQW RI W
SUHVHQFH RI FHUWDLQ VSHFL¢{¢FV RI WKH RUJDQL]DWLRQ

.H\ZRU®WUYLFH VHUYLFH FHQWHU DFFRXQWLQJ DFFR

R
R
K
\%
XQ\
DZg_klI\h h[kem 'b\Zgby \ k_j\bkguo p_gljZo gZijyfmx h
gZ dhgdmj_glhkihkh[ghklv Z 1Zd _ gZ h[_ki_qg_gb_ mklh
lZgbaZpbb dzZd ih~I\_j"~Z_| B < ;jZlbg GZ wlhl nzZdlh
"_jug_ hl[jZzszZzxl "he gh]h \gbfzgby 1Zd dZd kgblzZxl _]h
NZggh_ hlghr_gb_ fh _I kijh\hpbjh\Zlv kgb _gb_ dhgdmj.
kizn" ihdZaZl_e_c b "Z°_ ebd\b”"Zpbx dhfiZgbb 1Iib j_r_g
gby dZq_kI\Z h[kem b\Zgby k_j\bkghlh p_gljZ i_jthkl_i_g
r_gb_1Zdbo Zki_dIh\ ~_yl_evghklb dzd
— ih\ur_gb_ I_ogbg_kdh]h mjh\gy ij_~hklZ\ey_fuo mke
— bkihevah\Zgb_ bggh\Zpbhgguo b gh\_crbo |I_ogheh]l
— jZpbhgZevgh_ ihevah\Zgb_ jZzkoh”~gufb fZI_jbzZeZfb b
— ~hklmighklv k_j\bkghlh p_gljZz
— hi_jzZlb\ghklv h[kem ' b\Zgby deb_glh\
ihjy~rhd 1ZjzZzglbcgh]h j_fhglZz
— hiul b mjh\_gv d\ZebnbdZpbb khljm~gbdh\ > k @



D kh*Ze_gbx fghlb_ hl_q_kI\_ggu_ nbjfu Z hkh[_ggh fZe
ylby g_ fhlml ihalheblv k_[_ kha”Zgb_ k_Ib ki_pbZebabjh\Z
p_gljh\ h~rgzZdh \hafh gh aZdexq_gb_ ~h]h\hjh\ gZ h[_ki_q_1
h[em b\Zgby kh klhjhggbfb hj]j]ZgbazZpbyfb ki_pbZebabjmxs
\bkghf h[kem b\Zgbb

Fghlb_ p_glju “ey Ih]h glhJu memqgblv dZq_kkh h[kem b\
jmxl p_gljZzebah\Zggmx kbkl_fm h[jZ[hldb ij_I_gabc b "Zeh]
| _e_nhgguo b bgnhjfZpbhgguo dZgZeh\ AZ kq_Il-gZdhie_ghby
fZpbb wib kem [u 2Zxl \hafh ghklv ijh\_klb hp_gdm iha\heyx
ijh[e_fgu_ nzZdlhju \aZbfhhlghr_gbc k deb_glZfb

Ihfbfh kem [ ihA*_j db b h[jZ[hldb "Zeh[ deb_glZ \ dhfizZgl
_lky bgl_ljbjh\ZIv g_h[oh~bfh_ ijh]jzffgh_ h[_ki_q_gb_ dh
ebl hlke_"b\Zlv \k_ aZy\db b hkms_kl\eylv j_fhglgu_ jZ[hlu
?keb Jh\hjblv h Jhlh\uo ijh*mdlZo Ih ke_~m_I| \u”~_eblv g_d
K Ij_"ijbylb_ $OW6& J_fHgeZcg *LQFRUH /LYH6NODG

Fghl]b_ h[jZsZxlky aZ ihfhsvx \ klhjhggb_ hj]j]ZgbaZpbb dh
\u ijh”rZlv beb ij_~hklZ\blv \ Zj_g”m jZagu_ ijh]jzZffu b \b*u &
ijhA"mdl "Zgguo hjlJ]ZzgbaZpbc ]hlh\ \ iheghc f_j_-m~h\e_I\hjt
klb "Ze_dh g_ \k_o k_j\bkguo p_gljh\ < k\yab k wibf g_dhlh
azZgbfzZxlky \hijhkhf kharZgby mq_lghc ijh]jzZzffu kZfhklhyl_e
ly>_gbb g_kdhevdbo e_I| kha”rzxl fh~_jgbabjmx!l b kh\_jr_gkl
Z\IlhfZlbazZpbb kh[kI\_ggh]h ijhba\h~kI\Z 1jbf_jhf-1Zdbo ijh]jZ
ky ijhljzffz oMaullit ijh]jzffz kha~ZggZy kZfhklhyl_evgh hj]Z
¢ mgblu\Z_| \kx ki_pbnbdm jZ[hlu b \k_ gZijZ\e_gby ~_yl_e
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Jbk 1jh]jzffz ©Mq_l2 gZ \dez~d_ ©GZjy~u?



=eZ\gZy kljZzgbpzZ bf__I| g_kdhevdh \dezZ”~hd dhlhju_ k
gmx bgnhjfZpbx

— GZjy~ru \dexqgZxl bgnhjfZpbx ih dhglzZzdlm f_""m h
deb_glZfb

— AZy\db \dexqgzZxl| bgnhjfZpbx ih dhglzZdIm f-""m kh
l]ZgbazZpbb

— AZ~Zgb hljz zZx| fZkrlZ[gu_ azZ”~Zqb jmdh\h”kI\Z hj].

— Kdez”™ \dexqZxl bgnhjfZpbx ih kgZ[ _gbx \ jZaj_a_
Z]l _glz

— lj_~eh’ _gby hljz Zxl ij_~eh”_gby b azZf_qzZgby khl
gbazZpbb

Hkgh\ghc ijhp_kk j_fhglz hljz Z_lky \h \dez~d- ©GZjy
dZ kh”_j bl \_kv ijhgmf_jh\Zgguc kibkhd gZjy”~h\ hjl]Zghbz:
ijhbkoh”"bez ijhbkoh”~bl beb [m”~_I ijhbkoh”blv jZ[hlZ -
ij_~mkfhlj_gzZ \hafh ghklv nbevljZ gZjy*h\ jbk

Nbevlj fh gh gzZkljhblv ih izjzf_Iljzf

© C dunoTpOM CyxaHos
OE PN S oec oprarizaiwu]
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Jbk 1ZjzZf_lju nbevljZ gZjy~h\

< aZ\bkbfhklb hl klZImkZ gzZjy*"Z hg \u”_ey_Ilky p\_Ilh
lzdbf h[jZahf khljm~gbdzZf e_]gq_ hjb_glbjh\ZIvky- GZjy~"
guf s_eqdhf e_\hc dghidb furb jbk

< rZid_ 9gZjy*"Z mdZaulZxlky ke_~mxsb_ ihabpbb

— ghf_jgZjy"rZz

— ~ZI1Z j_lbkljZpbb gzZjy~Zz

— ihnjza~_e_gb_ Hj_g[mj] Hjkd

— deb_gl gZklgh_ ebph xjb”"bg_kdh_ ebph

— ijb\_a hl\_a \ kemqZ_ ljZzgkihjlbjh\db I_ogbdb kZfh

— |_ogbdz hj]Jl_ogbdz dhfivxl_jgZy |_ogbdZzZ ijhqzy |

— Z™j_k g9gZbf_gh\Zgb_ beb Z~j_k deb_glZz

— hI\_IkI\_gguc

— f_g_"~"_j NBH zZ~fbgbkljzZlhjz dhlhjuc aZj_]lbkljbjh\:
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Jbk HIldjuluc gzZjy”»

KzfzZ jZ[hqZy h[eZklv gZjy~"Z \dexgqZ_1| ke_"mxsb_ \dez~db

— Hkgh\gzZy kh”_j bl i_j_ibkdm f_"~m khljm~rgbdzZfb ih "Zgc

— DZjljbr*b 7~Zggmx \dezZ”~dm ~h[Z\eyx| \ kemqgZ_ jZ[hlu k
ey hljz _gby _1h khklhygby

— Nhlih kh”_j bl nhlh]ljZnbb j_fhglbjm_fhc I_ogbdb _keb Kkl
gZjy”™ Ihlh Ij_[m_lI

< kemqZ_ khleZkby deb_glZ k mkeh\byfb "bZ]Jghklbdb Z"fbg
gZ deb_glzZ gzZjy™ \ ijh]jzff_ ©Mq_Il2 GZjy”™ y\ey_Ilky hnbpbZ

gZ \uiheg_gb_ jZ[hl GZ ijbf_j_gZjy"rZ « [mA_I'jzkkfhlj
h1jz* _gby ~bZ]ghklbdb b h[kem b\Zgby FNM \ ijh]jZzff_ ©Mq_
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:AfbgbkljZlhj kharZeZ gZjy® mdZaz\ dhfie_dlZpbx b
keh\ deb_glz Ijb i_j_~Zq_ mkljhckI\Z deb_gl ih*ibku\Z_
aZzdZa gzZjy~Z \ dhlhjhf djhf_ mdZaZgguo bf "Zgguo n
ijbgyluo mkljhckI\ ~Z1Z bo ijbgylby b khljm~gbd hnhjfb\
Deb_gl ihemqgZ_I| khojZggmx jZkibkdm k ghf_jhf aZzdZa ¢

Qlh[u ki_pbzZebkl beb ex[hc *"jm]hc khljm~gbd hij_"_etk
A"m hlghkblky I _ogbdZ b g_ aZimlZeky \ gZjy*"Zo gZ |_o
jy*Z dhlhjuc kh~_j bl djZldmx bgnhjfZpbx h gzZjy~_ z*
dhfie_dlZpby g_bkijz\ghklv ghf_j gzZjy*Z deb_gl

GZebgb_ \hafh ghklb h[s_gby khljm~gbdh\ \gmljb ijh]jz
\Z guf mkeh\b_f ijb kharZgbb ~Zgghc ijhljzffu 1Zd dzd
dhffmgbdZpbc \gmljb hj]J]ZgbaZpbb aZ\bkbl fghlh_ GZ i
jy*"Z jZkkfhljbf i_j_ibkdm ih gZjy"m f_"~m ki_pbZebklhf
eZ b ZrfbgbkljZlhjhf jbk
B ——— e
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Jbk 1_j_ibkdz f_*~m ki_pbZebklhf b ZAfbgbkljZIhjhf

<hijhk h[kem 'b\Zgby b "h\_"~_gby “h iheghc jZ[hlhkihkh]
aZ\bkbl g_ lhevdh hl mkem] ki_pbZebklZ gh b hl gZebq
eh\ Ki_pbZebkl ih I_ogbg_kdhfm h[kem b\Zgbx-\ ijhp_¥
gbpbjm_1I| kh kdez”"hf b magZ_| h gZebgbb |I_o beb bguo
b azigzkl_c < kemqgqZ_ _keb gZ kdezZ”~_ g_Il \ gZebqghbt
ki_pbZebkl h[jZsZ_lky \ hl®"_e kgZ[ _gby KemqgZc dh]":
Zeh\ g_I gZ kdez~_ fh gh jzkkfhlj_Ilv gZ ijbf_j_gZjy~z
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Jbk Kdjbgrhl gzjy~rz «

Kijz\zZ \gbam klZImk gzZjy*"Z ©Kdez"2 hagZqZ_1 qlh \uihec
\bkbl hl Th]h dzZd kdhjh Ij_[m_fuc ~jzf dZjljb”~" 4hklmibl gZ
gbaZpbb <uihegyy jZ[hlu ih h[kem 'b\Zgbx |_ogbdb dzZ ~u
hljz>zZ_1 dZ""mx jZ[hlm \ gZjy®*_ < ©OMqg_Il_2 ijhibkZg \_kv i_
gy_fuo jZ[hl b mkem] ih h[kem b\Zgbx | _ogbdb k-p_ghc dhlh
ky Z\IhfZlbq_kdb ijb \u[hj_ ihabpbb Kibkhd b klhbfhklv jZ[hl
fZl_jbzZeh\ hljz Z_Ilky \ jZ[hg_c h[eZklb jbk
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Jbk JZ[hqZy h[eZklv gZjy"Z «

KijzZz\Z \gbam hljz zZ_Iky kmffz azljzl \ ]jZn_ ©AZIljZlu? b K
[hlu ih”"e_"Zs_c hiezZl_deb_glhf \ ]jZn_ ©Kmffz?2

GZ \dez~d_ DZjljb”" b ki_pbzZebkl hljz*zZ_I| khklhygb_ dZjljb”’
\uiheg_ggu_ k gbf Ih jZkkfzZljb\Z_fhfm gZjy"m dZjljb~" ©kibk
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Jbk <dez”dzZ DZjljb~ b \ hidjulhf gZjy~_ <

Ilhke_ hkms_kl\e_gby jZ[hl ki_pbZebkl ijh\_jy_+ jZ[hlhl
gbdb m[_"7Z_Iky \ bkijZz\e_gbb ihehfdb b klZ\bl klZImk g
Ilhke_i_j_\h"Z klZImkZzZ gZjy*"Z \ ©<uiheg_gh? ijh-bkoh”bl
Ibjh\Zgghc | _ogbdb deb_glm ih jZzkibkd_ k h[tykg_gbyf
db b dhgkmevliZpbb ih "Zevg_cr_fm bkihevah\Zgbx b kjh

Kibkhd ebl_jZImju

:e_obgzZz F K BgnhjfZpbhggu_ |I_ogheh]bb-gzZ ij_»
fhglm | _ogbdb F K- Je robgz\kdb_ ql_gby
=hem[dh\ ? | FZjd_Ibg] \u[hj emqr_]h j_r_gby

2 G =hem[dh\Z < —> FKkd\ZbgWdhghfbdZ k

K\_~ gby h[ Z\lhjZo

imjArx]lh\Z Hev]Z <ZldZgv_\igZ2r gZmd "hp_gl dZn_"ju
gby i_jkhgzZehf k_j\bkZ b Imjbafz Hj_g[mjlkdbc ]hki
\_jkbl_lI Hj_g[mjlkdZy h[eZklv 1 Hj_g[mj] ij
H PDLO 2YEXUG\JRYD#PDLO UX

KmozZgh\ :e_dk_c KZ]jbklj\dbgl Hj_g[mjlkdbc Jhkm~Zjkl
mgb\_jkbl_I Hj_g[mjlkdZy h[ezklv 1 Hj_g[mj] i
H PDLO /DUD WDQGHP#EN UX

% XUG\XIJRYD&DWIBLSDWH RI 6FLHQFHY LQ 3HGDJR
'"HSDUWPHQW RI 3BHUVRQQHO ODQDJHPHQW G6HUYLFH DC(
5XVVLD 2UHQEXUJ 3REHGD $YH H PDLO 2

6 XNKDQRY $OMHVWH® V 3URJUDP 6WXGHQW 2UH«
5XVVLD 2UHQEXUJ 3REHGD $YH H PDLO /



M>D

>fbljb_\zZ X <
;_e]lhjhrkdbc Jhkm~ZjklI\_gguc gZpbhgZevguc bkke_"h\Zl_evk

JHEV KBKL?FGH=H :KI?DL: BGNHJF:PBHGGUO
L?0GHEH=BC < MKEH<BYO PBNJH<BA:PBB

< klZlv_ hoZzZjzdl_jbah\ZgZ dexq_\Zy jhev kbkl_fghlh Zki_dlZ bgnhjfz
eh]bc \ mkeh\byo pbnjh\baZpbb p ev dhlhjhc azdexqZ-lky \ wnn_dlk
gbfZgbb b j_ r_gbb keh'guo ijh[e_f b y\e_gbc h[hagZg_gu hkh[_gghk
kbkl_fgh]h |h"oh’\Z bi_j gbke_gu _]h ijbgpbiu ihkdhevdm bf_ggh hgt
gh\m _]h ijbf_g_gby b iha\heyxl magblu\Ziv hkh[_gghklb-b \aZbfhk\ya
kl_fu 1Zd"_i_j gbke _gu ijbgpbiu bgnhjfZpbhgguo I_ogheh]bc \ kbki_1

mgblu\Zxsb_ bo \azZbfh~_ckl\b_ b dhgl_dkl
Dexq_\u_ keb\dhhjfZzpbhggu_ | _ogheh]bb kbkl_fZ kbkd_fguc Zki_dl
guc ih~oh”

'"PLWULHYD <X 9
%HOJRURG 6WDWH 1DWLRQDO 5HVHDUFK 8QLYHUVLW\

7+( 52/(2) 7+( 6<67(0 $63(&7 2) ,1)250$7,21
7(&+12/2%< |1 7+( &21',7,216 2) ',*,7,=$7,21

7KLY DUWLFOH GHVFULEHV WKH NH\ UROH RI WKH V\VWHP DVSH
RI GLJLWDOL]DWLRQ WKH SXUSRVH RI ZKLFK LV WR HIITHFWLY H(
SUREOHPV DQG SKHQRPHQD 7KH DUWLFOH RXWDQ QHWV. WWW VWHCHN X
SULQFLSOHV RI WKH VI\VWHP DSSURDFK VLQFH WKH\ DUH WKH EI
DFFRXQW WKH IHDWXUHVY DQG UHODWLRQVKLSY RI WKH HOHPHQ\
SULQFLSOHV RI LQIRUPDWLRQ WHFKQRORJLHV LQ WKH VA\VWHP D\

.H\ZRUGQIRUPDWLRQ WHFKQRORJ\ VA\VWHP V\VWHP DVSHFW \

Pbnjh\bazZpby ijhgbdZ_| \h \k_ kn_ju gZr_c "bagb baf_gyy
[hlu b \azbfh”_ckl\by \ jZaebqguo hljZzkeyo HgZ hdZau\Z_
\ebygb_ gZ nmgdpbhgbjh\Zgb_ ex”_c b hjl]ZgbazZpbc klzZgt
fuf kh\j_f_gguf yle_gb_f Bggh\Zpbhggu_ ih”oh™~u \ mkeh\by
aZpbb “hklzZlhggh rbjhdh hk\_sZxlky \ gZklhys__ \j_fy > @

Kms_kl\mxsZy | _g”_gpby jZa\blby pbnjh\uo kj-~kl\ iha\he\
\Zlv dhgdmj_glhkihkh[ghklv hjlZzgbazZpbc H~”gZdh knhjfbjh\z\
ys__ \j_fy b”_heh]by b ijZzdlbdZ ijbf_g_gby jZaebqguo kj_"I
h[jz[hldb bgnhjfZpbb g_ \k_]*"Z ihalheyxl "hklbqv-agZgbfh]h k
n_dlz < k\yab k mihfygmlufb h[klhyl_evkI\Zfb klZgh\blky ZdlIn
"h\zZgb_ kbkl_fghlh Zki_dlZ bgnhjfzZpbhgguo |I_ogheh]bc Hk
[mM~ | m~»_e_gh hj]ZgbaZpbb bgnhjfZpbhgguo ijhp_kkh\ b |I_o
kI\_ kbkl_f ~ey kha”rZgby dhlhjhc g_h[oh”~bfh bkihevah\ZIlv kbl

< k\_I_ kh\j_f_gguo baf_g_gbc klyaZgguo k pbnjh\bazZphb
ky \k_ [he__ \Z guf h[hkgh\Zgb_ kbkl_fghlh ih"oh”Z d bgn
I_ogheh]byf WIlh hagZqzZz_I| qlh g_h[oh~bffzpBkigigadib\ZIv bg



I_ogheh]bb g_ dzZd hi*_evgu_ dhfihg_glu Z dzZd-qZklv _
fhr_ckl\mxs_c k “jm]bfb zZki_dlzfb ~_yl_evghklb hjl]Zgbe
H[{hkgh\Zgb_ g_h[oh”bfhklb ijbf_g_gby kbkl_fgh]h ih"
pbhgguo | _ogheh]lbyo bf__ | g_kdhevdh ijbgbg
pbnjh\bazpby ijb\h~bl d m\_ebqg_gbx h[t_fZ b keh gh
k dhlhjhc ijboh”blky jZ[hlZIv WIh Ij_[m_I jZajz[hddb b \g
guo kj_~kI\ kihkh[guo wnn_dIlb\gh h[jZ[Zlu\ZIv (ZaghhTj
pbx b mijzZ\eylv _x
pbnjh\bazZpby hjb_glbjh\ZgZ gZ hilbfbaZpbx [bag_k ij
ghklb hj]ZzgbazZpbb jZzaebqguo h[ezZkl_c dhlhju_ g_h[oh”
_"bghf dhfie_dk_ LzZd _ bf__I h]jhfgh_ agZq_gb_ jZajZ[hl¢
r_ gbc gzZijz\e_gguo gZ ih**_j°dm b hilbfbazZpbx _~bgh]h d
pbnjh\bazZpby gZijz\e_gZ gZ “hklb _gb_ iheh bl_ev¢
ih\ur_gb_ wnn_dlb\ghklb ~_yl_evghklb hj]ZgbazZpbb az k
kl_fghlh ih"oh”"Z mqgblu\Zxs_]h \azZbfhk\yav b \azZbfh”"_
dhfihg_glh\ kbkl_fu
LZdbf h[jZzahf \ukhdbc mjh\_gv Z~ZilZpbb hjl]ZgbaZphb
A b wnn_dlb\ghklv bo nmgdpbhgbjh\Zgby "hklb]Z_Iky i
kbkl_fgh]h ih"oh”Z d bgnhjfZpbhgguf | _ogheh]byf
G_h[oh”~bfhklv hijz\"Zgby kbkl_fgh]h ih*oh”~Z \-bgnhjfZ
eh]l]byo aZzdexqzZ_Ilky \ Ihf qglh wlhl ih"oh” iha\hey_I jZk!
bkke_~h\Zgby dzd kbkl_fu khklhysb_ ba we_f_glh\ k\y:
f_""m gbfb LZdhc ih®"oh” ihalhey_| [he__ ihegh-b Jem[h
hgbjh\Zgb_ h[t_dlh\ b \uy\eylv bo hkh[_gghklb b aZdhgh
Kbkl_fguc ih"oh” gZijZ\e_g 9gZ nhjfbjh\Zgb_ h[hkgh\Zg
hij_~_e_gbb ijb_fe_fuo Zelhjblfh\ b j_"bfh\ nmgdpbhgbjh
< jzfdZo kbkl_fghlh ihfoh~Z ijh\h”~ylky kbkl_fgu_ bkk
ju_ \dexqZx!| kbkl_fguc ZgZeba b kbkl_fguc kbgl_a hlj
gu_ ZKki_dlu nmgdpbhgbjh\Zgby kbkl_fu
GZ jbk jZkkfhlj_gZ ko_fZ \azZbfh”~_ckl\by dédihg_gll
ghlh gZmqgghlh gZijZ\e_gby ZgZebaZzZ jZ[hl = | F_evgbd
gZ hljz" _gb_ jZaebqgguo Zki_dlh\ nmgdpbhgbjh\Zgby kbk
gZy \ dZq_kI\_ Ibiz k\ya_c f_""m dhfihg_glZfb ih dhlhju
bo bgnhjfZpbhggh_ \azbfh”_ckl\b_ Ih _klv h[f_g agZghb)
ijbkmlikl\mxl klyab ih dhlihjuf hkms_kl\ey_Iky f_Fh*heh]b
g_kdh_ mijz\e_gb_ dhfihg_glZfb > @
ljhib\hklhygb_ bklhjbg_kdbf \a]legzi\O8bkl_fghlh ih”oh
"hklzlhggh azf_lgh ih dhgp_ipbb _]h f_ozZgbafz b ih az’
"Zgghlh ih*oh”Z hkgh\gh_ \gbfZgb_ m~_ey_Ilky jZkkfhl]j
kl\ya_c b hlghr_gbc bf_xsbo f_klh dZd \gmljb bkke_"m_
\ _Ih hlghr_gbyo k \g_rgbf hdjm _gb_f kj_"hc > F @
hldZzau\zZ_Iky hl hrghklhjhgg_ ZgZeblbg_kdbo ebg_cgh
bkke_~h\Zgby b hkgh\ghc Zdp_gl *_eZ_| gZ ZgZeba_ |
guo k\hcklI\ h[t_dlZ \uyle_gbb _]h jZaebgqguo k\ya_c b |
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Jbk Ko_fzZ \azbfh~_ckl\by dhfihg_glh\ kZfhklhyl_evgh]l]h gZmqggh]lh gz

Kbkl_fguc ih"oh” \hagbd \ j_amevlZl_ m\_ebqg-_gby keh gl
kdhc ~_yl_evghklb b khpbZevguo y\e_gbc dh]*Z klZeh g_h]
wlb yle_gby k ihfhsvx kbkl_fghlh ihfoh~Z dhlhjuc fh _I jZkd
ghklb bo kljmdIimju b \azZbfh”_ckl\by k *jm]bfb hft_dIZfb j_Z¢
_kI\h hl_g_klI\_gguo bkke_"h\Zl_e_c¢c \ jZaebgqguo h[eZklyo
gZ” jZa\blb_f b mkh\_jr_gkl\h\Zgb_f kbkl_fgh]h ih*oh”*Z Kk
I D :ghobg B < ;eZm[_j] < G KZ”h\kdbc : B Mzfh\ W

Kbkl_fguc ihcoh” ih kmlb y\ey_Ilky nhjfhc bgl_]ljZpbb gZmc
ij_"klZ\eyxsbc kh[hc dhgp_ipbx hkgh\Zggmx gZ jZkkfhlj_ghb
y\le_gbc dzZd kbkl_f Kbkl_fguc ih”foh” jZzkkfZljb\Z_Ilky \ dZq_
]h dhfie_dkgh]h \aley~Z gZ h[t_dl gZijZz\e_gghlh gZ ihbkd
Ilhjh\ hdZaulZxsbo \ebygb_ gZ _]1h wnn_dlb\gh_ nmgdpbhghb
kbkl_fguc ih?foh” fh gh jZkkfzZljb\ZIlv \ dZq_kI\_-gZ[hjZ ijbg
_glbjh\Zgguo gZ bkke_~h\Zgby \ jZaebgguo h[eZklyo kn_j .
dbo dzZd h[jZzah\Zgb_ f_"bpbgzZz [bheh]by ikboheh]by I|_ogl
wdhghfbdzZ b 7]

< gZklhys__ \j_fy j_Imeyjgh_ klj_fe_gb_ gZmdb d kh\_j
\dexqZy g_ij_julguc jhkl gZmqggh]lh agZgby h[mkeZ\eb\Z_I i
kh\j_f_gghfm wlzZim jzZa\blby dhlhjuc k\yazZzg k baf_g_gb_f F
guo ijbgpbih\ b ih"oh”rh\ < oh”_ kh\_jr_gkl\h\Zgby dhgp ipb
ihroh”rZ \ jZ[hl_ > @ \u”_e_gu hkgh\hiheZ]Zxsb-_ "bZe_dlb
iu jbk

r.



Hp HHITHIIBI COBPEMCHHOI 0 CHCTEMHOIO Ioaxoaa

MOHATHE  CHCTeMBl  OJHO3HaYHO  (pemensHo
a0CTpaKTHO). BEeIeHs! MOHATHA «Mepay» MIM «CTeleHb
> CHCTeMHOCTh —— cHCTeMHOCTH» AN PacCMOTPeHHsA JH00ro 0GbexTa
KaK CHCTeMSI, HMEHOLII el OMp eeNEHH VIO Mepy
[Mensunxog, 1978]

KOMIUIEKCHBEIH  XapaKkTep LETOCTHOCTH CHCTEMEI,
obecreuH BaroLIIiT B3aHMOCOIJIACOBaHHE CTPYKTYPHI H
—— CcyOCTaHLMM CHCTeMBI NpH €& B3aUMOJEHCTBHH CO
cpenoii. OCHOBHOI ACMeKT  HeJIOCTHOCTH -
dyuxmmonaneHeii [Kocapes,1978]

IlenocTHOCTS
M MHOT 0aCT eKTHOCTh

HEepapXHYHOCTb CIPYKTYphl BHELMEH MIA CHCTEMEI
cpensl, obecrmewEBarOmas HCUIENOBaHHe O0O0LEKTOB
MeTogoM «BCE Goslee u Gojiee CBEINIOTO SILIHKA»
[Meneunxog, 1978 ; Mommmyk, 1989]

A 4

HepapxmdHOCTE  [—

MMHAMHYeCKHe X3P aKTePHCTHKH CHCTEMEI,
obecnew BaroLI He TIOHHMaHH e TIPHYHH eé
BO3HHKHOEEHHA H I3TaOE CTAHORNEHHA. BEBemeHo
MOHATH € afanTa i cucTeMsl [MensHUKOE, 1978]

> Paenmie —

Jbk 1jbgpbiu kh\j_f_gghlh kbkl_fghlh ihfoh”"Z > @

=h\hjy h kh[ex”_gbb ijbgpbih\ bgnhjfZpbhgguo |I_ogheh’
Zki_dl_ kihbl hif_Iblv Thl nzdl qlh hkd&hy\gh¢fpiheZx y\e
gb_ bgnhjfZpbhgghlh j_kmjkzZ \ h[s_kI\_ 1Zd _ ke_"m_|I
jbklbdm jzkij_~_e_gby kbkl_fu b kljmdImju [Zah\uo |_og
bo ijbf_g_gby FZdkbfZevgh_ Ibibjh\Zgb_ ijh_dlguo j_r_
aZpby bo j_ZebaZpbc \Z gu ijb \g_"j_gbb bgnhjfZpbhggt
dzZzd ihalheyx!| deZkkbnbpbjh\Zlv kbkl_fu b kljmdIimju [Za
khhi\_IklI\bb k dhgdj_lgufb kn_jzZfb bo ijbf_g_gby GZ jb
ijbgpbiu bgnhjfZpbhgguo |_ogheh]bc \ kbkl_fghf Zki_dl_



. HPHHHHIIBI HH(bOpMaL{HOHHBIX TeXHOJIOTHH B CHCTEMHOM acIleKTe

1. Hamuuue copMyNHPOBAHH Off eAHHOH HeNH Y HEGOpMalHOHHbIX TeXHQIOTHH B
paMKax paspabaThIBaeMoil CHCTEeMBI

>

.| 2. Cormacopanne HHpOPMAIHOHHBIX TeXH OJIOTH i 1O BXOAAM H BBIXOZAM C
OKpY Katowedl cpenoi

» 3. Tunusauus CTPYKTYp HEQOPMANHOHHBIX TeXHONOTHI

» 4. CTaHZapTH3AUHS H B3AHMHAA YBA3Ka CPE/ICTB HH OPMAIHOH HOH TeXHONOTHH

» 5. OTKPBITOCT HHGPOPMAHOHHBIX TEXHONOTHH KaK CHCTEMBI

Jbk Ijbgpbiu bgnhjfZpbhgguo I_ogheh]bc \ kbkl_fghf Zki_dl_ > |

Kh\j_f_gguc \aley” gZ ijbf_g_gb_ kbkl_fghlh ih~oh”~Z \e_
ij_~klz\e_gb_ wnn_dlb\ghc b i_jki_dlb\ghc f_Ih”"heh]bb ~ey j_
guo aZ”Zq dZd gZmqguo 1Zd b ijzdlbqg_ kdbo Ijbf_g_gb_ kb
\ mkeh\byo pbnjh\bazZpbb ihfh]Z_I mkh\_jr_gkl\h\Zlv ihgbfZz
hit_dlh\ b ijh\_~_gb_ bo ZgZebaz ij_~hklZ\eyy g_h[oh”bfu_
Ney fh~_ebjh\Zgby ijh]lJghabjh\Zgby bo ih\_~_gby-Z 1Zd _ jZa
Ib\ghc kljzZl_]bb mijz\e_gby b hilbfbazZpbb kbkl_fguo ijhp_Kkl

Kibkhd ebl_jZImiju

jxqu \ < K_jl__\Z H ? Jhev kbkl_fgh]h ih”2oh?
_ogheh]bb panh\baZpbb Hkgh\u wdhghfbdb mijz)

\Z— — < — K +

?j_f_gdh DeZma_j : < Km[t_dl b h[t_dIl \ dZq_kI\_ kljm

f_glh\ dh]lgblb\ghc kbkl_fu khagZgby GZmdZ |1_oghb

gb— — < — K +

FZevdh : < FzZjdmgbg J K AgZg_gb_ kbki_fgh]lh ih”o

\Zgbb xjbrbg_kdhc hI\_Ikl\_gghklb hj]JZzgh\ im[ebgghc \e

\h— — <« — & +



H\gZj_gdh < : F_ozZgbaf Jhkm~ZjkI\_gghlh mijz\e_
[_ahiZzkghklvx “~bk « ™~ jZ gZmd ih Jhk mij -
qg_kez\ :g”j__\bg >hg_pdbc Jhkm~Zjkl\_gguc mg |
mijZ\e_gbyhg_pd — k
L_hjby kbkl_f b kbkl_fguc ZgZeba mq_[gbd : =
\ p F N Lm[hevp_\ : : Dhg”jzl_gdh i Fh* K B
kd\Zz Dghjmk k
K\_~_gby h[ Z\lhjZo
>fbljb_\Z Xeby <bdlhdki\yjZgl ;_elhjh”rkdbc ]hkm"Zjkl
gZpbhgZevguc bkke_"h\Zl_evkdbc mgb\_jkbl_I J
me Ih[_"u H PDLO XND #PDLO UX

'"'PLWULHYD XRXWOWDOUDGXDWH 6WXGHQW %HOJRUR
8QLYHUVLW\ 5XVVLD %HOJRURG S3REHGD 6WL



M>D

>jZlmgh\zZ E K

Kb[bjkdbc mgb\_jkbl _ | ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID
>jZ]lmgh\zZ ? <
Gh\hkb[bjkdbc JThkm~Zjkl\_gguc | _ogbg_kdbc mgb\_jkbl_I G

PBNJH<U? J?R?GBY B KF:JL H;J:AH<:GB?

< gzZklhys__ \j_fy g_I _~bgh]lh fg_gby h ©kfzZjl h[jZzah\Zgbb?® qlh iha
eh'blv qlh wih \k__ s baf gqb\Zy ~bgZfbqgzy b kihjgzy dhgp _ipby
gu_ agZq_ gby\JZagu ijhkijZgkl\_ggh \j f_gguo bgkliblmpbhgZevguo

dhgl_dklZo < Jhkkbb ~Zggh_ ihgylb_ 1Zzd" _ ljzdim_Iky ih jZaghfm <
ihiulz_fky kbkl_fzZlbabjh\Zlv jZaebqgu_ Ihqdb aj_ gby b hij_~_eblv kfz
\rbjhdhfbmadhfkfuke \u”_ebf bgnhjfZpbhggu_ | _ogheh]bb ~ey kfZj
b |J_"eh bf \hafh guc \ZjbZgl j_ZebazZpbb mfghc kbkl fu h[jZah\Zgby

Dexq_\u_ kehighd (G7HFK kfzjl h[jZah\Zgb_ pbnjhlu_ | _ogheh]bb

'UDJXQRYD / 6

6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLYHYV
'"UDJXQRYD ( 9

1RYRVLELUVN 6WDWH 7THFKQLFDO 8QLYHUVLW\

LRLTS 7T(&+12/2%,(6 $1' 60857 ('8&%7,21

7KHUH LV FXUUHQWO\ QR FRQVHQVXV RQ VPDUW HGXFDWLRQ
DQG FRQWHVWHG FRQFHSW WDNLQJ RQ GLIIHUHQW PHDQLQJV L«
QDWLRQDO FRQWH[WV ,Q 5XVVLD WKLV FRQFHSW LV DOVR LQW
WU\ WR VAIVWHPDWL]H YDULRXV SRLQWVY RI YLHZ DQG GH¢QH \
VHQVH KLJKOLJKW LQIRUPDWLRQ WHFKQRORJLHV IRU VPDUW H ¢
LPSOHPHQWLQJ D VPDUW HGXFDWLRQ V\VWHP

H\ZRUGG7HFK PDUNHW VPDUW HGXFDWLRQ GLJLWDO WHFKQR

Kh\j_f_ggh_ h[jZzah\Zgb_ jZza\b\zZ_Ilky \k_ [hevr_ hjb_glbjm
IZIb\gh_ ebgghklgh hjb_glbjh\Zggh_ h[mg_gb_ b-h[jZah\Zgb
\uc i_jkhgZebabjh\Zgguc b bgl_jzZdlb\guc hiul h[mqgq_gby 1
jZaju\ f_"~"m hgeZcg b hneZeghleZggjlkeftbygb \ Z\lhghfghf
j_"bf_ Kh\j_f_gguc ij_ih~z\zZl_ev ihgbfz_I| qlh _]Jh \hklj_[h
dhgdmj_glhkihkh[ghklv hij_~_eyxlky mgbdZevghklvx dhgl_g
ij_a_glm_I| kemrzl_eyf mf_gb_f hj]j]Zzgbah\Zlv hgeZcg b hneZc
1Zdbf h[jZahf qlh[u mqZsb_ky ihemqgbeb "hklmi d mq_[guf fZ
_glbjh\Zgguf gZ bo bg”b\b mzZevgmx ljZ_dlhjbx ih f_j_ g_hJ[
iheghc f_j_ bkihevamy gh\_crb_ pbnjh\u_ I_ogheh]bb kha”Zz
bgl_jzdlb\gmx kj_"m h[mg_gby dhlhjzZzy fhib\bjm_| mgZsbo
N eZfb j_Zevghc Zm~blhjbb < kh\j_f _gghc kbkl_f_ h[jZah\Z
fgh _kl\h bgl_ee_dlmZevguo mkljhckl\ Z~Zilbjh\Zgguo d b
guf kbkl_fzZf h[mq_gby b i_jkhgZebabjh\Zgguf kbkl_fZf we_c
mq_gby H[mqgZxsb_ky fhlml bkihevah\Zlv bgl_ee_dlmZevgu,



\uiheg_gby I _dmsbo az~Zgbc ijh\_~_gby bkke_"h\Zgbc I
h[mqgZxsbfbky \ Ihf gbke_ \bjlmZevgufb lj_ih~"Z\ZI_ev
\Zlv bgl_ee_dimZevgu_ mkljhckI\Z qglh[u dhgljhebjh\ZIlv
\_jylv bo jZ[hlu mijhsZlv ijhp_kk ijh\_jdb b ~_eZlv kbk
[he__ ijhajZzgghc Z 1Zd _ ey kha”Zgby h[mqgZxsbo ZdlIb\
kdb Bkihevam_fu_ ijbeh’_gby ihalheyx!| h[_ki_qgb\ZIlv h[]
mqgzZxsbfky \ ex[h_ \j_fy b \ ex[hf f_klI_

< dhgp_ipbb kfzZjl h[jZzah\Zgby mihj k~_eZg gZ hkh[_gg
gh]lh ijhp_kkzZ kj_~u bgl_ee_dlmZevguo |I_ogheh]bc kb
gZ ijbh[j_I_gb_ g_h[oh~bfuo dhfi_I_gpbc b I ~ GZijbf_
b khlezkh\Zggh_ bkihevah\Zgb_ bgnhjfZpbhggue b dhff
gheh]lbc “ey "hklb _gby j_amevlZlZ h[mqg_gby k-bkiheve
lh i_~Z]lh]bq_kdh]h ihfoh”rz2 ©gh\Zy fh~_ev h[mqg_gby
Ney jZa\blby IZeZgleb\uo mqgZsboky iml_f hilbfbaZpbb |
aZ kq_Il khlezkh\Zggh]lh \g_"j_gby gh\_crbo |I_ogheh]bc
|_ee_dlZz b g_eh\_gq_kdh]lh VazZbfh”_ckl\by2 > @ ©kha"z
kj_~u k bkihevah\zZgb_f bgl_ee_dlmZevguo |_ogheh]bc
mijhklblv bgl_ee_dimZevgmx i_~Zlh]bdm ij_~hklZ\eylv i_
mkem]b h[mqgq_gby b *Zlv mgZsbfky \hafh ghklv jZa\b\Z
bf_xI emgrmx hjb_glZpbx gZ p_gghklb [he__ \ukhdh_ d
b [he__ kbevgu_ kihkh[ghklb ih\_~_gby2 ©hJ[jZah\ZIl_e
jZy ihalhey_| mqgZsbfky mgblvky k bkihevah\Zgb_f jZae
fZl_jbzZeh\ \ aZ\bkbfhklb hl bo kihkh[ghkl_c b bgl_ee_d!
?klv [he__ rbjhdh_ ihgbfZgb_ ij_"iheZ]Zxs__ dhfie_dk
jZah\zZl_evghc mkem]b \dexqZy dzZ~jh\h_ h[_ki_g_gb_ 2
\h\h_ mijzZ\e_gb_ fZl_jbZevgh I_ogbqgq_kdmx [Zam b i_"Z

Ilh fg_gbx : DZg\zZjz > @ kfZjl h[jZah\Zgb_ “he gh ~hk
wfhpbb qglh[u h[mqgZxsbcky klj_fbeky d fZdkbfZevghfm k
ghkm \ “he]lh\j_f_ggmx iZfylv ihemg_gguo agZgbe Hgh *
dZl_evguf aZ kgqzl bggh\Zpbhgghlh ijbf_g_gby |I_ogheh]
lhgdb aj_gby “hkimighklb kZfuo ZdimZevguo b kRh\j_f_gg
db aj_gby jZza\blby hI\_IkI\_ggh]h ]jZz"*"ZgbgzZ kihkh[gh]l
kihkh[guf gZ jugd_ Ijm~Z wlbgguf ih hlghr_gbx d dhgnl
db[_j[_ahizkghklb b Zz~_d\Zlghklb hp_gb\Zgby

lhgylb_ ©kfzjlad ~ey h[jZah\Zl_evguo |_ogheh]bc fh™_I
ih hlghr_gbx d ZiizjzZlghfm b ijh]jzZffghfm h[_ki_qgq_gbx |
d Ziizjzlghfm h[_ki_q_gbx j_qv bzl h[ mfguo mkljhckl\:
gu bf_Ilv dhfizdlgu_ ihjlZlb\gu_ jzZaf_ju J[ulv “"hklimigu
kbl_evgh ijhklu \ bkihevah\Zgbb ZdlhjzZfb h[jZah\ZI|_evg
"he'gu dzZd b ijbeh _gby wnn_dlb\gh ihA"_j " b\ZIv mqgZ:s
\ex[h_\j_fy b \ ex[hf f_kl_ < gzZklhys__ \j_fy hgb gZij
gu ghmi[mdb *RRJOH *ODVV b | ~ \uihegyxl nmgdpb
jZ “"Zgguo h[mqg_gby qlhJu \h\e_qgqv mqgZs_]hky \ dhgl_dkl
h[mqg_gb_ >ey ijh]jzffghlh h[_ki_qg_gby ©kfZjl2 hagZc



lb[dbc

eZqguo \ugbke _

AN

gbc

ljh]ljzffgh_ h[_ki_g_gb_ ~he gh h[_ki_qgb\Zlv i_jkhg:
gh_ h[mqg_gb_ \ khhI\_Ilkl\bb k ebqgufb hkh[_gghklyfb b
h[mqgZxs_]hky k ihfhsvx | _ogheh]bc Z~Zilb\gh]h-h[mqg_gby
%LJ 'DWD ZgZeblbdb h[mqg_
G_az\bkbfh hl ij_~ez]zZ_fh]lh hij_~_e_gby h*ghc ba de:

)
:

gby zZ"Zill

jbklbd jzkkfzljb\Z_fhc dhgp_ipbb y\eyxlky bgnhjfZpbhggu_
JZkkfhljbf g_dhlhju_ ba hkgh\guo bgnhjfZpbhgguo |_ogheh]l

\Zxsbo kfzjl h[jZah\Zgb_ 1Z[ebpzZz > @
BgnhjfZpbhggu_ |I_ogheh]bb ~ey kfZjl h[jZah\Zgby
Gbe_g]E})Zgb_—l_ogheh Hij_~ e _gb_
<bjimZevguc dezk?IEjyzekhl\jfL_Zexvl?(;_\bkjjl_mAZuev\gdhhIhjuo ij_ihrZ\ZI_eb b mc
Nbabq_kdb_ h[jZzah\ZI_evgu_ kj_~u -ith "_j b\Z_fu_

Kfzjl dezkk

nhjfZpbhggufb b dhffmgbdZpbhggufb }]
gu_ deZkku fhlml bkihevah\Zlv I_oghe
bgl_ee_dlZ DPELHQW LQWHOOLJHQ
Hdjm Zxsbc bgl—ewlhIgh\Zy iZzjz"b]f
ijb\ghkbl bgl_ee_dIl \ gZrm “bagv k ihf
Zevguo bgl_jn_ckh\ b bgl_ee_dlmZevg

JZkrbj_ggZy j_Ze

L_jfbg hlghkysbcky dh \k_f j_Zevguf b
|

ag m\Zgguf bff_jkb\guf kj_~Zf\ ki_dl
_ggmx j_Zevghklv $5 \bjlmZevg
k

logheh]byfb
2h]lbx hdjm 2>
FH

Z dhlhjzZy
hsvx bgl_ee_
uo kj_~n
\bjlmZevguf
j_ \dexqZy ~F
mx j_Zevghkl

b kf_rZggmx j_Zevghklv 05

/06 /&06 ljh]jZffgu_ijbeh”_gby beb kbkl_fu ij_"gZagZq_ggu_ "
khanrZgby k\lyab mijzZ\e_gby b j_ZebazZpbb ijh]jzZff h[
‘HE — wlh \lhjh_ ihdhe_gb_ k_I_\uo k|_j\bkh\ bgl_j¢
IZ dhlhju_ iha\heyxl ihevah\zZIl_eyf khg”"zZ\ZIv \ K_It
ihevah\Zlv bgnhjfZpbhggu_ j_kmjku

‘HE b :HE ‘HE — hkgh\gh_ gZzZijZz\e_gb_ jZa\blby bgl_jg_1Z i
wlhf bA_y ih~*jZamf_\Z_1| qglh dhgljhev|gzZ” “"Zggufb
oh”bl hl I_ogheh]bg_kdbo dhjihjZpbc|d dZ ~"hc ebo
\ hi*_evghklb
Ex[u_ \b”u mqg_[guo b h[mgZxsbo fZl_ jbZeh\ \dex

H[jZah\Zl_evgu_

_evgu_ ij_a_glZpbb we_d}j
dgb]b Zdz”_fbqg_kdb_ b dh

N

iR

fZl_jbZeu b |

hggu_ dgblb
jihjzlb\gu_ \

:dZ”~_fbgq_kdb_ b
Ib\gu_ dZgZeu

W §idI%g iezinhjfu rey h[f_gz \br_h re

h[jZah\Zgby

KhpbZevgu_ k_Ib

We_dljhggu_ hgeZcg ieZlnhjfu h[_ki
Zevgu_ \aZbfh”~_ckl\by f_""m ihevah
fb ijhnbeb

_gb\Zxsb_ Kkl
Zl_eyfb bf >

H[mgZxsZy b zZd
kdZy ZgZeblbdZz

:gZeblbdZ h[mg_gby k\yaZggZy kh k
vZ2gfedahf "Zgguo h[ mg_[ghc *_yl_evd
ZgZeblbdZ bkihevam_I bgkljmf_glu b K

[hjhf baf_j_
hklb :dz~_fk
IjZ1_]bb [bag

eblbdb ~ey ijbgylby j_r_gbc \ kn_j_ hJ

jZah\Zgby




HdhgqgzZgb_ |Z[ebpu

H[eZqgu_ \ugbkewlhbly ogheh]by dhlhjZy iha\he
ojZzgblv b h[jZz[Zlu\ZIv “"Zggu_ m”~Ze_gigh \ ©h[«
LmfZggu_ \ugbkewlhbly oghehiby dhlhjZy iha\he
HlezZqgu_ ImfZgduw[jZ]iZau\Zlv *Zggu_ \ g_ihkj_~klI\_gghe|[ebahklb
gbgqgu_ \ugbke_ghbgbdh\ i@ ihemqg_gby
=jZgbqgqgu_ \uqb—keNIgpr ogheh]by h[jz{hldb b o]
g_ gby "Zgguo gZ dhg_qghf mkljhckI\_| Hgb gZ
[eb"_ d ihevah\Zl_ex gq_f ©h[eZdh? b ©ImfZg?

tizamtevoue sBIREENLT O N T2 P A s
ImZevguc ZgZeba e,h i ﬁ[n%/q_gb_y_ -"-gby a y
H[jZah\Zl_evgu_ |jh[hlu Jh[hlu bkihevam_fu_ \ h[jZah\ZI|_evguo
Bgl_jzdlb\gu_ h[mgZEapbh\u_ we_dljhggu_ dgb]b “hihelg_ggu_
fZl_jbZeu klvx ‘azbfhn ckI\by k ihevah\zl_e f
=_cfbnbdZpby <g_"j_gb_ bljh\uo nhjf \ g_b]jh\he¢ dhgl_d

ljbf_j Zjobl_dImjgh]h j_r_gby ey h[jZah\Zl_evghc kfZjl
klZ\e_g gZ jbkmgd_

MoOupHbIe Paboune CMapT JIOCKH, YMHBIE OYKH,
ycTpoiicTea CTaHIIHH MIPOEKTOPHI, TPEKEPHl H JaTIHKH
: CepeHCEI
LMS CepBHCHI device S Cay:x05t
b obyuaromeit | | j ~ CepBHCEHI
KOHTpOi1ep y4 III. mteri.'ace lobpasoBateppny| |YIPABIEHHT CMapT R
AHATHTHKH service —— KIaccoM

! I I I|

cpasyromee ITO B KOHTEKCTe CepBHC-OPHEHTHPOBAHHOM apXHTEKTYPBI

ljbf_j j_ZebazZpbb mfghc h[jZah\Zl_evghc kbkl_fu gZ hkgh

Bgl_j_kguc ih”"oh” d fh”_eb kfzZjl h[jZzah\Zgby k ihabpl
ij_"eZlZ_lky \ jZ[hl_ > @ Fh~™_ev gZijZ\e_g9gZ gZ j_Zeb
jbklbd bgl_ljZzpbb \azbfh”_ckl\by bgl_jzZdlb\ghklb b dl
NZgghc fhr_eb ij_"mkfhlj_gZ bgl_ljZpby fmevibfh~Zevgu
aZpby bgl_ee_dlmzZevghc i_~Z]lh]bdb h[_ki_gqb\Zxs_c b
A_ckl\b_ b khljm~rgbqg_kI\h f_""m kim~_glZfb \ Zm~blhjb
ijh\_~_gb_ dheeZzZ[hjZlb\ghc hp_gdb gZ hkgh\_ bkdmkklI\
g_eh\_dz MfgZy h[mqzZxsZy kj_"~Z ij_"~klZ\e_gZ F_ogheh
gZ bgl_jzdlb\gufb I _ogheh]byfb b bgufb \ Ihf gbke_ bg
h[mgzZxsbfb jmgdzZfb 95 $5 05 Jheh]jZnbqg_kdbfb ijh_c
\ufb "\hcgbdzZfb b | *



JZaebqgu_ | _ogheh]bb az~_ckl\h\Zgu gZ ijhly=_gbb \k_]h
g_gby fzZdkbfZevgh j_Zebamy bgl_ee_dimZevgu_- \hafh ghkll
ghlh bgl_ee_dlZ 1Zd b q_eh\_dzZ > @ I|hy\le_gb_ bgl_ee_dlIn
ih mg_[_ b j_i_Iblhjh\ Jheh]jZnbqg_kdbo b \bjlmZevguo mqghbl
kihkh[kI\h\Zeh ijhp_kkm h[mqgq_gby ihkdhevdm hgb m\_ebq
mgbl_e_c ex”_c ey [he__ ijh~mdlb\guo aZz~Zq k *h[Z\e_gghc
ijbf_j bgl_ee_dlmZevgu_ gZklzZ\gbdb fhliml ij_~hklZ\eylv mk
gbx \lh \j_fy dZd h[mgzZxsb_ky g_kml hI\_IkI\_gghklv azZ kh:
iezgz fZrbgu fhlml b~ _glbnbpbjh\Zlv wfhpbb mqgZsboky \h \j
| _evghc ZdIb\ghklb ih bo ih\_*_gqg_kdbf ~Zgguf -\ujZ _gbx e
gbyf \Ih \j_fy dZd h[mgzZxsb_ky fhlml \g_klb baf_g_gby \ k!
hkgh\_ j_amevliZlh\ "Zgghc "bZ]ghklbdb Djhf_ Ih]h h[mqgZxs
NZ\NZIv b "bgzfbq_kdb j_~zZdlbjh\Zlv mq_[gu_ j_kmjku b bgklj
Z fZrbgu fhiml Z\IhfZlbabjh\ZIv ijhp_kk ZII_klZpbb <k_ wlh kK
I h IThf qglh b ex®b b fZrbgu fhlml \uihegylv k\h-b nmgdpbb
dbf h[jZzahf ©kh\f_klgh]lh bgl_ee_dlzZz2 g_eh\_dZ b fZrbgu

Kibkhd ebl_jZImju

=KLWLQJ = )HL: ,QQRYDWLYH SDWKV Rl WHDFKHU GH
- &KLQ— GBRKF - -
.DQZDU $ 6PDUW HGXFDWLRQ IRU WKH IXWXUH .H
6PDUW (GXFDWLRQ &RQIHKWQYBN LLWH XQHVFR RUJ .
XSORDGYV 6PDUW HGXFDWLRQ VWUDWHJILHV SX
'"HPLU . $ 6PDUW HGXFDWLRQ IUDPHZRUN 6P
— 85/ KWWSV GRL RUJ Y [
OjbkzZgnh\z ? H[eZqgu_ ImfZggu_ b ]jZgbqgu_ \ugbke
b i_jki_dlb\u jZalblby I—ogHhle hKMEWSY UE UX VWRU
FRPSXWLQJ
Qlh IZdh_ ImfZggu_ \ugbke_gby — 8m/\JE8AWW SV
Z22Z FRPSXWHUUD UX FKWR WDNRH WXPDQQ\H "
6KX ; *X ; $Q (PSLULFDO 6WXG\ RI $ 6PDUW (GXF
E\ WKH (GX OHWDYHUVH WR (QKDQFH %HWWHU /HDLU
6\VWHPV — 85/ KWWSV GRL RUJ VI\VWHPV
5RVSLJOLRVL 3 $ OHWDYHUVH RU 6LPXODFUD" 5RE
WXUQ WR YLUWXDO UHDOLW\ IRU HGXFDWLRQ VRFLDC
(QYLURQPHQWYV — 3 %

K\_~_gby h[ Z\lhjZo
>jZ]mgh\Z Ex~fbez Khe'lmihghi\ghp_ gl dZn_~ju bgnhjfzZibd

Kb[bjkdbc mgb\_jkbl I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID
kby ] Gh\hkb[bjkd ij D Fzjdkz H PDLO /6'UDJXQRYLE



>jZ]lmgh\z ?\]_gby <Zbpjwyl\gdZg”® wdhg gZmd ~"h]
A"ju wdhghfbgq_kdhc bgnhjfZlibdb Gh\hkb[bjkdbc }thkm”Zj
kdbc mgb\_jkbl_I GWLB Jhkkby ] Gh\hkb[bjkd
H PDLO (9'UDJXQRYD#QJV UX

"UDJXQRYD /\X&WPLRPADLPWH 3URIHVVRU 'HSDUW
7HFKQRORJ\ 6LEHULDQ 8QLYHUVLW\ RI &RQVXPF
1RYRVLELUVN . ODU[ $YH H PDLO /6'UDJXQRYD

'"UDJXQRYD (YJ&HDQAGD®DWH RI 6FLHQFHV LQ (F
3URIHVVRU 1RYRVLELUVN 6WDWH 7HFKQLFDO 8QLY

ODU[ $YH H PDLO (9'UDJXQRYD#QJV UX



M>D

?ebkljzlh\zZ B

Kb[bjkdbc ]hkm,’\ijI\_gguc mgb\_jkbl_I I_e_dhffmgbdZpbb b
Ibdmah G =
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

K?J<?JGU? J?KMJKU >:L: P?GLJH<

< ih~"Z\eyxs_f [hevrbgkl\_ kemqgZ_\ ihe_agZy gZ]jmadZ gZ \u” gg
klz\ey_I \k_]h hl ~h lhemqz Tky qlh hkgh\gZy qzklv j_kmjk h\ P
AZgguo ijhklZb\Z_1 \imklmx qlh kha"Z I kms_kI\_ggu }Zaebqbyf A
j

balh~bl_evghklvx b \hafh ghc >ey j r _gby (Zdbo I]h[ _flj_[m_lk

\hijhku jZajz[hldb wnn_dlb\guo "ZIlZ p_ gIJh\ k mg_Ihf dhgkh eb"Zp b j.

ZebaZpbb k_j\_jh\ nhjfbjh\Zgby kbkl _f ojZg_gby ~Zgguo b fhgblhjbg]
Dexq_ kehZdz p_glju k_j\bkgu_ j_kmjku \bjimZebazZpby kbkl_

gby "Zgguo fhgblhjbg]

(OLVWUDWRYD , %

6LEHULDQ 6WDWH 8QLYHUVLW\ RI 7THOHFRPPXQLFDWLRC
BLNX]R 1 *

6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLYHV

6(59(5 5(6285&(6 2) '$7$ &(17(56

,Q PRVW FDVHV WKH SD\ORDG RQ GHGLFDWHG VHUYHUV LV RQ(
WD FHQWHU UHVRXUFHY DUH ZDVWHG ZKLFK FUHDWHYV VLJQL
UIRUPDQFH 7R VROYH WKH SUREOHP LW LV QHFHVVDU\ WR F
QWHUV WDNLQJ LOQWR DFFRXQW WKH FRQVROLGDWLRQ RI UHV
GDWD VWRUDJH VI\VWHPY DQG PRQLWRULQJ RI WKH HQWLUH \
.H\ZRUBDOWD FHQWHUV VHUYLFH UHVRXUFHV YLUWXDOL]DWLF

GD
SH
FH
RI

K_lh~rgy \Z'gh_ f_klh azZzgbfZ_I| bg”"mkljby ~Z1Z-p_gljh\ 1Zc
\Zxlky h[t_f i_j_~z\Z_fhc h[jZ[Zlu\Z_fhc b khojZgy_fhc bg
lj_[h\Zgby d kdhjhklb i_j_~Zqgb

>Z1Z p_glju ij_~hklZ\eyxl ke_"mxsb_ mkem]b

— mkem]b &RORFDWLRQ Ih _klv Zj_g”"Z klh_d beb aZeh\ ~ey

— mkem]b 936 ij_"hklZ\e_gb_ k_j\_jZ k h]jZgbdbgmufb j_kmjkZ

— mkem]b ohklbg]zZ ij_~hklZ\e_gb_ k_j\_jZ k [Fhevrbfb j_k
gbgq_ggufb ey ihevah\Zl_ey ih IZjbnm

— mkem]b %DFNXS “ey khojZg_gby j_a_j\guo dhibc

— mkem]b azZsblu hl '"'26 zZlzd

— mkem]m ,DD6 ,QIUDVWUXFWXUH DV D 6HUYLFH \ ]z
gZ_| g_azZ\bkbfmx \bjlmZevgmx bgnjZkljmdImjm HgZ jZ[hl
h[eZqguo I_ogheh]bc ihalhey_I| e_]dh fZkrlZ[bjh\Zdvky b g_ ijb
g_kdbf j_kmjkZzf

— mkem]b gZ hkgh\_ ©h[eZgqguoPDbgbkeD Qb & KLQJ DV D VHU



>ey h[_ki_qg_gby \k_o mkem] Ij_[m_Ilkyldkmizg kjlX&kyjmdZa
Imju ~Z1Z p_gljz kh\_jr_gkl\h\Zlv kms_kl\mxsb_ klZg"Zjlu
gh\u_ Nhjfbjh\Zgb_ wnn_dlb\ghc bgnjZkljmdIimju Ij_[m>
b \bjilmZebazZpby j_kmjkh\

Hkgh\ghc az”~Zq_c bkke_~h\Zgby y\ey_|ky ZgZeba jZk
k_j\_jhR\khanrzZgb_ g_kdhevdbo \bjlmZevguo fZrbg dz "Z
rZ_| hi~_evgh ihklZ\e_ggu_ azZ”~Zqgb

Dhgkheb”Zpby j_kimgjkheb"Zpby j_kmjkh\ _klv hft_~bg_c¢
ebl_evghc fhsghklb \ hrgm kbkl_fm ~ey \uiheg_gby _"b
aZ"Zq Dhgkheb”Zpby "he gZ m~h\e_I\hjylv hij_~_e_ggh
GZijbf_j bgnhjfZpbhggZy [_ahiZkghklv ijb dhgkheb”"Zpt
ablvky hgzZ “he'gZ [ulv wdhghfbg_kdb \ulh?*ghc- “hklmi
lu k ijbeh” _gbyfb ey ihevah\Zl_e_c g_ "he _g baf_gblv

Dhgkheb"Zpby ihalhey_|I khdesZIv jZkoh”u ih fgh]bf
h[_ki_gb\zZxl hilbfZevgh_ nmgdpbhgbjh\Zgb_ p_gljh\ h
glh \ul]h”*gh dzZd wdhghfbg_kdb 1Zd b \ j_kmjkhihlj_[e_g

Y\guf ijbf_jhf dhgkheb”Zpbb fh'gh kgblZlv h[t-"bg_ghb
euo ij_"ijbylbc \ h*gm bgnhjfZpbhggmx kbkl_fm -< ~Zgg|
ghfbgq_kdb wnn_dlb\gh aZ kq_I| m~Ze_gby "m[ebjmxsbo 1
kbkl_fzZo Ijb i_j_ghk_gZ p_gljZebah\Zggu_ k_j\_ju mijhs.
klz mklzgz\eb\zZxlky [he__ ~_r_\u_ dhfivxl_ju Ijb h[t_~*
\ h~rghf ijhkljZgkl\_ mkbeb\Z_Iky bo aZsblZ dZd gZ nbab
gZ k_I_\hf =hjzZza”h ijhs_ ih**_j b\ZIlv [_ahiZkghklv h~*gh
s_gby g_"_eb g_kdhevdbo fZe_gvdbo Ijhs_ b h[_ki_qgbl
[_ahizkghklv h*ghc _~“bghc k b WIh " \ZjbZgl-\u]h”"_g
gbb bgnjZkljmdImju Ih _klv h[_ki_q_gb_ hoez ~-gby [_
l[jhiblZgby b khong_gb_ bgnhjfZpbb ihkj_~kI\hf j_a_j\gt

<bjlmZebazZpby k_Hkgh\ghc aZz~Zq_c bkke_~h\Zgby y\ey
\bjimZebazZpbb k_khahXgb_ g_kdhevdbo \bjilmZevguo fZr
ba dhlhjuo j_rzZ_1 hi®*_evgh ihklZ\e_ggu_ azZ"Zlqkh\< 1Z[
gu_ “hklhbgkI\Z b g_ AhklZldb \bJImZebaZpbb b dhgkheb

LZ[ebpZz
Dhgkheb”Zpby j_kmjkh\ b \bjimZebazZpby k_j\_jh

F_Ih”u >hklhbgkl\Z G_~hklzlldb

izZjzlgz KhdjZs_gb_ bkjihevam_
b fhlh " _e_az ljh[e_fu k kh\f -kibfh

%ﬂ”¥zﬁgzy >bgZfbq_kdh_-jZKijx M \bjlmZevguo fZrbg
_gb_ j_kmjkh\™

<bjlmzZeba

I]b[dhcbgn Zkljmd
Nbabq_kdzJGHﬂgggg[jﬂ?f“b## Tey [_alhe_ag_gghlt
Dhgkheb”Zpby -5 - "bg_gby

: oh”" Z ihA"_jldm [_ah
Eh]bqg_kdzy P_gljZebazZphb Z’b&lﬁl |62




BgnjzkljmdIlmjz ~z1Z p_gljzZ kljhblky k mqg_lhf kbkl_f 0jzZg
KZfhc ijhkl_cr_c fh~_evx 0jZg_gby ~Zgguo \ p_gljZo h[jZ][Fh
yley_Iky '$6 'LUHFW DWWDFKHG 6WRUDJH >7Z9ggZy fh~_
ihrdexg_gb_ ojZgbebs d k_j\_jzf WIh g_m~h[gh ih g_kdhev
hg_gv kezZ[Zy mijzZ\ey_fhklv b djZcg_ g_]lb[dh_ -fZkrlZ[bjh\:
[e_fu gm gh bkijzZz\eylv h~gbf ba j_r_gbc kem bl k_Iv 0jZg_«

K_lv ojZg_gby "Zgguloogbf_kdh_ j_r_gb_ ey ih*dexq_gby
\_jh\ b ihrdexqzZ_fuo d gbf \g_rgbo ojZgbl_e_c bgnhjfZpbb \
fm \ dhlhjhc bgkljmf_glu ojZg_gby bkihevamxlky dzd ~bkdb

>ey hj]ZgbaZpbb wnn_dlb\gh]lh o0jZg_gby [hevrbo h[t_fh\ bg!
ihevam_Ilky b_jZjobg_kdzZy thKleWUDQUdgF Kg/DO VWRUDJH PD
+60 HgZ ih"jZamf_\Z_I| jZa”~_e_gb_ bgnhjfZpbb \ aZ\bkbfl
gb \hklj_[h\Zgghklb GZzZb[he__ \hklj_[h\Zggu_ ~Zggu_ gZoh
[ukljhf aZsbs_gghf b gz~_"ghf mjh\g_ F_g__ bkihevam_fZy
i _j_"Z |ky gZ ojZg_gb_ gZ [he__ ™~ _r_\u b f _g_- 9gZ™_"gu_
gbl_evguc ZgZeba kbkl_f ojZg_ gby ’\Zgguo Ijb\ Ng\iZ[e

LZ[ebpZz
Kbkl_fu ojZg_gby ~Zgguo

Lbi
kbkl_fu Hkh[ gghklk
0jZg_gby kbkl_fu

Hkgh\gu

G_"hklZIdb kbklafY \hbgkiNZ Kbkl fu

~Zggup
— hq_gv keZ[Zly mijz\
"$6 ljyfh_ ih~"dexq_oly fhklv
ojZgbebs d k_j\=jZd_]b[dh_ fZkrlZ
[bjh\Zgb _
Ilhrdexq_gb_-|k_j\_
jh\ b ih~rdexqz|fuo d
gbf \g_rgbo ojZghbl_ — \ukhdZy mijZ\ey_fhklv
6%$1 e_c bgnhjfZpbh \ h*gm — Jb[dh_ fzZkrlZ[bjh\Z
kbkl_fm \ dhlhljhc bg gb_ k_Ib
kljmf_glu ojZzg-gby bk
ihevamxlky dzZd “bkdb
— \ukhdzy mijz\ey_fhklv
Jzar e _gb_ bgnhjfZpbb — Ib[dh_ fZkrlZ[bj \ZAgb_
; — hilbfbazZpby jZkph”~h\ gZ
+60 \ aZ\bkbfhklb h|l ki_i_ hkbl eb banhiiZobb
gb \hklj_[h\Zgghklb 9 - gnhjtzsp

— m~h\e_I\Vhjy_I-lj_[h\Z
gbyf ihevah\Zl_gey

Djhf_ \hijhkh\ jZkkfhlj_gguo \ur_ ijb nhjfbjh\Zgbb bgnj
Imju g_h[oh~bfh jZkkfZljb\ZIv \hijhku fhgblhjbgl]Z >ey hj]Zc
kl_fu fhgblhjbg]lZ bg _g_jguo kbkl_f ~Z1Z p_gljZ Ij_[m_Ilky b
jZaebggu_ we_f_glu ~Zlgbdb dhgljhee_ju ZgZebaZlhju b I
f_glu "he'gu jZ[hlZlv dZd _"bguc f_oZgbaf Ih _klv “he“gu [



_s_gZwlzi_ijh_dlbjh\Zgby hij_"~_e_gu ijhlhdheu h[f_g:
kibfhklv h[hjm~h\Zgby nbabq_kdh_ jZkiheh _gb_ b kh_~

Ilhke_"~h\Zl_evghklv jZ[hlu kbkl_fu fhgblhjbg]Z bg _g_
— \uf[hj “Zlgbdh\ *ey kgylby i_j\bgqghc bgnhjfZpbb

— hij_~_e_gb_lj_[m_fh]lh dhebq_kI\Z ~Zlgbdh\ b f_klZz
— nhjfbjh\Zgb_ dZjl b ko_f k ihemqg_ggufb "Zggufb

— i_j_""ZqgZ kgylhc i_j\bgghc bgnhjfZpbb dhgljhee_jzZf
— nhjfbjh\Zgb_ _~bghlh bgl_jn_ckZ ey i_j_"Zqgb ~Zgg
— h[jz[hldZ j_amevlZlh\ baf_j_gby

— \u\h” ihemqg_gghc bgnhjfZpbb ey ijbgylby j_r_gb
guc wdjZg

— jZkkuedZ hih\_s_gby k jZkrbnjh\dhc IbizZz Z\Zjbb \I
guf ebpzf

<ky kbkl_fzZ jz[hlZ_1 djm]Jehkmlhggh ihemqg_ggZy bgnhj
p_gljZevguc fhgblhj ]~_ hljz zZxlky \k_ kZfu_ \Z-gu_ iZj.
e_gguc izZjzf_Ilj kbkl_fu fh™_I hijZrb\ZIlvky i_jbh”~bqg_kdb
ijhf_"mlhd \j_+ _9b az\bkbl hl djblbgghklb dhgljhebjm_ft
ljZ Dhgljhee_ju fhgblhjbglZ h[hjm~"h\Zgby mklZgZ\eb\Zz
gZ \k_ khklzZ\eyxsb_ bgnjzZkljmdImju ~ZIlZ p_gljZ- bklhqgg
lh iblzgby “ba_ev ]_g_jZlhjgmx mklZgh\dm dhg”~bpbhg

< kbkl_f_ fhgblhjbg]Z h[yazl_evgh mgblu\zZz_lky j_a_j\
nhjfbjh\Zgb_ kbkl_fu ojZg_gby b "m[ebjh\Zgby ihemqg_g
ljb nhjfbjh\Zgbb Zjobl_dImju ojZg_gby bgnhjfZpbb g_hJofl
gZebgb_g_f_g__ “\mo hi*_evguo k_j\_jh\ qglh[u ijb \uc
lh k_j\_jz jz[hlhkihkh[ghklv kbkl_fu fhgblhjbg]Z khojzZgy
[j_[m_lky mklZgzZ\eb\Zlv [_ki_j_[hcgh_ iblZgb_ h[hjm~h\

<u[hj kbklI_f fhgblhjbg]Z aZ\bkbl hl bg”b\b"mZevguo if
dj_lghlh ~Z1Z p_gljz K_]lh*gy kms_klI\m_1I "\Z hkgh\guo
— dhjh[hqgZy kbkl_fZ Jhlh\h_ j_r_gb_ dhlhjh-g_ Ij_[
gh]lh \j_f_gb gZ dhgkljmbjh\Zgb_ \k_o __ khklZ\eyxsbo
:DUH 'DWD &HQWHU ([SHUW

— kbkl_fzZ fhgblhjbg]Z dhlhjzy jZa\hjzgb\Z_Ilky kzZfhkl
hi"_evguo dhfihg_glh\ dhgljhee_jh\ 1Zdhc \b”™ |j_[m_1 il
dhfie_dIimxsbo kbkl_fu b hkms_kl\e_gb_ ijhp_kkZ ijh_dl
f_jm 6&%$'$

< hkgh\_ nmgdpbhgbjh\Zgby dhjh[hgghc kbkl_fu e_"bl dh
d g _fm ihrdexgZxlky "Zlgbdb |I_fi_jZImju \eZ ghklb b dh
"b\Zgby nmgdpbhgbjh\Zgby h[hjm~h\Zgby Dhgljhee_j kt
l_eb k ~Zlgbdh\ i_j_\h”bl wim bgnhjfZpbx b i_j_"Z_1 "Z
k_j\_j B m _ g_ihkj_"kI\_ggh gZ k_j\_j_ hkms_kl\ey_Ilk
gb_ bgnhjfZpbb h nmgdpbhgbjh\Zgbb \k_o dhfie_dIimxshb
\ IThf \br_ \ dhlhjhf hgZ g_h[oh~bfZ

M\_~hfe_gby kbkl_fu fhgblhjbg]Z b mijz\e_gby ~ZxI
ke_"b\Zlv jZ[hIlm bgnjZkljmdImju ~Z1Z p_gljZ gh-~ey ihe
ghc dzZjlbgdb bkihevam_lky \bamzZebazZpby "Zgguo k\h~*



Lzdbf h[jzahf dhgkheb”"Zpby ihalhey_| khdjZsZlv jZkoh”"u i
Ivyf dhlhju_ h[_ki_gb\zZxl hilbfZevgh_ nmgdpbhgbjh\Zgb_ p_g
db "Zgguo WIlh \u]lh*gh dZd wdhghfbqg_kdb 1Zd b \ ieZg_ j_Kk
ljbf _g_gb_ \bjlmZebazZpbb ihal\hey_| *bgzZfbq_kdb jZkij_"_ey
j_kmjku f_"~m \bjlmZevgufb k_j\_jZfb g_ hklZgZ\eb\Zy ijb
ihevah\Zl_ey WIh agZqgbl_evgh khdjzZsz_1 \j_fy -jhklhy ijbd:
kh\ mf_gvrZ | dhebqg_kl\h h[hjm~h\Zgby b jZkoh”u gZ gbo >
ijbf_gy_Iky fh*mevgZy kbkl_fZ dhlhjzZy [_kij_judgh kh[bjZ_
| b ojzgbl dexg_\u_ ihdzZazl_eb jz[hlu h[hjm~hYZgby b khk
njZkljmdImju ~Z1Z p_gljZz

Kibkhd ebl_jZImiju

Klzg”rzjl 7,% j_"Zdpby n_\jZev
Fhgblhjbg] bg ' _g_jguo kbkl_f PH>Z >We_8bjjhgguc j_km
ZZZ LNVPHGLD UX DUWLFOHYV ORQLWRULC

&=2'D- 85/ ZZZ LW UX ~ZIZ h[jZs_gby
HnbpbZevguc kZcl Jjmiiu dhfiZgbc :cLb >W-e _88jhgguc j_km]j
ZZZ LW UX ~ZIZ h[jZs_gby

K\_~_gby h[ zZ\lhjZo

?ebkljzlh\Z Bjbgz ;hjbxtdrgZ_og gZmd ~hp_gl "hp_gl dz
nhlhgbdb \ |I_e_dhffmgbdZpbyo ~hp_gl dZn_4jludb _ogbqg_kdth
Kb[bjkdbc JThkm~Zjkl\_gguc mgb\_jkbl_I I _e_dhffmgbdZpbc b

Jhkkby 1 Gh\hkb[bjkd me Dbjh\z ~ H PDLO ,ULQI

Ibdmah GZlZevy =jbiiZjgg" \wa&lhg gZmd "hp_gl ijzdlbd dZz
[mo]Zel_jkdhlh mq_IlZ ZgZebaZ b Zm~blZ Kb[bjkdbc mgb\_j
kdhc dhhi_jZpbb Kb[MID Jhkkby ] Gh\hkb[bjkd ij D
H PDLO QSLNX]X#PDLO UX

3LNX]R 1DW®MQABLGDWH RI 6FLHQFH LQ (FRQRPLFV
'HSDUWPHQW RI $FFRXQWLQJ $QDO\VLV DQG $XGLW 61l
&RRSHUDWLRQ 5XVVLD 1RYRVLELUVN . ODU[$YH

(OLVWUDWR®RDQGLGDWH RI 7THFK 6FLHQFHV $VVRFL
8QLYHUVLW\ RI 7THOHFRPPXQLFDWLRQV DQG ,QIRUPD
1RYRVLELUVN .LURYD 6WU H PDLO ,ULQDB%RULVR



M>D

?ebgdbgzZ : : Jhklh\Z ? |
KzZfzjkdbc gZpbhgZevguc bkke_"~h\Zl_evkdbc mgb\_jl
K | Dhjhe_\Z

BGNHJF:PBHGG:Y KBKL?F: <UY<E?GBY HRB;HD
< HI?J:PBHGGHC >?YL?EVGHKLB DHFF?JQ?KDH=H ;:G

ljhp_kk ijh\_~_gby Zm~blhjkdhc ijh\_jdb \ dhff_jq_ kdhf [Zgd_ ¢
hl kl_i_gb z\ThfZlbazZpbb ijhp_kkh\ \gmljb [ZgdZ ; _j_[hcgzZy
f_gghlh dhff_jg_kdh]h [ZgdZ iheghklvx aZ\bkbl hl Z\IhfZ baZpbb
kh\ <k_ kj_AKkI\Z z\IhfZlbaZpbb k\yaZgu \ _~bgmx bgnhjfZpbhggnm
[ZgdZ fh° [ hdZau\Zlv wfhpbhgZevgh ih\_~ gq_kdh_ \ha®_ckl\b_
q_kdhf [Zgd_ Z 1zd _ gz ijhp_kk ijh\_~"_gby Zm~blZ ~ey wlh]h
\Zlv 80/ "bZz]jzffm < hkgh\m kljZl_]bb pbnjh\baZpbb mijZ\e_gby
dhff_jgq_kdh]h [ZgdZ ij_"eZ]Z_lky ih~oh” 'DWD 'ULYHQ 1Zd dzd
wfhpbhgZevgh ih\_~_gq_kdh_ \ha”_ckl\b_ gZ dhg_qguc j_amevlZz

Dexq_\u_ kehp\@\_~_gb_ Zm”blZ \ dhff_jg_kdhf [Zgd_ bgnhjfzpt
fz 80/ ~bz]jzffu 'DWD 'ULYHQ

(OLFKNLQD $ $ 5RVWRYD ( 3
6DPDUD 1DWLRQDO 5HVHDUFK 8QLYHUVLW\ QDPHG [

,1)250%$7,21 6<67(0 )25 '(7(&7,1* (55256
1 7+( 23(5$7,1* $&7,9,7,(6 2) $ &200(5&,$/ %$1.

7KH SURFHVV RI FRQGXFWLQJ DQ DXGLW LQ D FRPPHUFLD
DXWRPDWLRQ RI SURFHVVHV ZLWKLQ WKH EDQN 7KH VPRR)\
FRPSOHWHO\ GHSHQGVY RQ WKH DXWRPDWLRQ RI DOO EXVLQ
LOQWR D VLQJOH LQIRUPDWLRQ VI\VWHP $ EDQN HPSOR\HH FL
RQ WKH SURFHVVHV LQ D FRPPHUFLDO EDQN DV ZHOO DV R
LQAXHQFH RI DQ HPSOR\HH V HPRWLRQDO DQG EHKDYLRUDC
WR XVH D 80/ GLDJUDP 7KH 'DWD 'ULYHQ DSSURDFK LV SUR
VWUDWHI\ RI WKH LQWHUQDO DXGLW GHSDUWPHQW RI D FRF
HPRWLRQDO DQG EHKDYLRUDO LPSDFW RQ WKH ¢QDO UHYV X

. HY\ZRUGRQGXFWLQJ DQ DXGLW LQ D FRPPHUFLDO EDQN L
'DWD '"ULYHQ

< [Zgdh\kdbo dhfizgbyo kms_kI\mxI| hlI*_evgu_ mijZ\e._
gZ ijh\_jdm b ihbkd g_"hklzZ+tdhgmljkgkdb€é_Zm~bl -[ZgdZ
lj_ggbc Zm~bl gZijZz\e_g gZ ihbkd g_~hihemqg_ggh]h ~h
\hagbdzZ_I \ j_amevlZIl_ hrb[hd i_jkhgZeZ ijbf_g- gby g_
jm~rh\Zgby beb g_lhqghklb ijb nhjfbjh\Zgby bagZqZevg
J_amevlZIhf jZ[hlu 1Zdh]h mijZ\e_gby [ZgdZ y\ey_Ilky ~_
jmx [Zgd ihl_jye azZ ijh\_jy_fuc Zm~2blhf i_jbh® Z 1Zd" _
gu \hagbdgh\_gby g_"hihemqg_ggh]h “hoh”*Z



Dhgljhevgu_ f_jhijbylby ijh\h~bfu_ Zm~blhf ihklhyggh md.:
g_"hklzldb \ nmgdpbhgbjh\Zgbb kbkl_fu b ~Zxl lhgqgmx bgnhj
p_kkZo ba dhlhjuo khklhbl kbkl_fzZ GZ hkgh\_ fZI_jbZeh\ d
jhijbylby jmdh\h~klI\h [ZgdZ ijbgbfZ_1| dexq_\u_ j_r_gby jZa\bl

< kh\j_f_gghf fbj_ dhff_jg_kdbc [Zgd iheghklvx-aZ\bkbl hl t
hgguo |I_ogheh]bc <k_ [bag_k ijhp_kku \ [Zgd_ Z\IhfZlbabjh
hi" _eu khljm~rgbdb b *Z°_ deb_glu h[jZamx| _~"bgmx bgnhjf
kli_fm \k_ k\yazZgu f_" m kh[hc [Zgdh\kdbf ijh]jzZzffguf h[_ki_

?"bgZy bgnhjfZpbhggzZy kbkl_fzZ \azbfh”_ckl\by [ZgdZ b de
_l hlke_"b\Zlv dZ ~uc we_f_gl \ [bag_k ijhp_kk_- Z IZd _ oj.
pbx h dz ~hf \azZzbfh”_ckl\bb >ZggZy kbkl_fZ ihalhey_| ZgzZ
\_kv ijhp_kk 1Zd b dz"~h_ \azZbfh~_ckl\b_ \gmljb ijhp_kkZz

GZebqgb_ ~"Zgghc bgnhjfZpbb \gmljb [ZgdZ ihatYhey_ | ijh\h”
kdmx ijh\_jdm dhff_jg_kdh]lh [ZgdZ Z 1Zd _ ijh\_jblv dzZ "u
wlzZi \azbfh”~_ckl\by dZ"~h]lh mqgzZklghdZ [bag_k ifhp_kkZ <h
Abfhklv \ Z\IhfZlbaZpbb ijhp_kkZ ijh\_~_gby Zm~blhjkdhc ijh
ijh\_jdZ bgnhjfZpbhgghc kbkl_fu dhff_jg_kdh]lh-[ZgdZ ij_"i
ihevah\Zgb_ bgnhjfZpbhgghc kbkl_fu \uy\e_gby hrb[hd b aZz

< ~Zgguc fhf_gl m dhff_jg_kdbo [Zgdh\ g_I| _“~bghc bgnhjfZz
kl_fu ihal\heyxs_c iheghp_ggh ijh\h”blv pbde ijh\_jdb ijhp_}
dhfizgby klzZjz _lky ijbf_gylv jZaebqgu_ ijh]jzffgu_ ijh~mdlu
N _gby ZgZebazZ "Zgguo b ihbkdZ hrb[hd \ ijhp_kk_

\lhfZlbaZpby ijhp_kkZ ihbkdZ hrb[hd b aZpbdeb\Zgby iha
oh”my [hevrmx gZklv [x* _1Z dhfiZzgbb \uihegbmv ihklZ\e_
[uklj__ :\lIhfZlbaZpby ih*jZamf_\Z_1 ih™ kh[hc jZajZ[hldm b
gb_ gh\hc bgnhjfZpbhgghc kbkl_fu \uihegyxs_c hij_"~_ezggn

BgnhjfZpbhggZy kbkl_fZ khklhbl ba g_kdhevdbo ihke_"h\ZI
<uiheg_gb_ dzZ ~h]lh wlziz ih~jZamf_\Z_1 ijbf_g-gb_ jZaebq
fguo bgkljmf_glh\ h[jZ[hldb b ZgZebaz ~Zgguo dhlhju_ iha\
g_dhjj_dlgu_ b hrb[hggu_ ~_ckl\by

ljhp_kk ijh\_~_gby dhgljhevgh]h f_jhijbylby Zm~blZ \ dhff_jc
d_ khklhbl ba g_kdhevdbo ihke_~h\Zl_evgujdifBbyib_Dhgljhev
Zm~blz \ dhff_jg_kdhf [Zgd_ ij_"~iheZ]Z_1 I_kgh_-\azZbfh”_ck
dZ ijh\_jy_fhlh ijhp_kkZ b Zm~blhjzZ ~ey ihgbfzZgby dZ ~h]lh .
jy_fhlh ijhp_kkZz

>ey ihgbfzZgby \ iheghc f_j_ \hafh ghklb khljm~~gbdZ ijh\_jy
p_kkzZ hdzZau\Zlv \ebygb_ gz j_amevlzl ijh\_~_gby dhgljhevg
Zm”~blzZ g_h[oh~bfh kha”Zlv ]jZnbg_kdmx fh”_ev ijhp_kkZ ijh
\ dhff_jg_kdhf [Zgd_ H~”rgbf ba hkgh\guo bgkljmf_glh\ bgnt
b ]jZnbg_kdh]h fh~r_ebjh\Zgby [bag_k ijhp_kkZ y\eyxlky 80
ijhp_kkz Mgbnbpbjh\Zgguc yaud fh”_ebjh\Zgby 80/ iha\hey _
"bZ]jzZffu deZkkh\ iheghklvx ihemqgblv kljmdIimjgmx b nmgdptk
N _ev [m*ms_c bgnhjfZpbhgghc kbkl_fu > @



>bz]jzffu kljmdImju b ih\_~_gby yleyxlky hkgh\gufb \b"
>bZ]jZffZ kljmdImju ij_~klZ\ey_I| klZlbg_kdbc Zki_dl kbkl_f
AN_1Zeb “~hklmigu_ \ fh*_ebjm_fhc kbkl_f_ < hlebqgb_ hl *b.
Abzljzffz ih\_~_gby ij_"klzZ\ey_| "bgzZfbg_kdb_ Zki_dlu |
glh gZ kzfhf ~_e_ ~he gh ijhbkoh”blv \ fh~_ebjm_fhc kb
bkihevam_Ilky ijb hibkZgbb nmgdpbhgZevghklb ijh]jZffgt

>ey ]jZnbqg_kdh]h fh~r_ebjh\Zgby ijhp_kkZ ijh\-~_gby
jhijbylby Zm~blz \ dhff_jq_kdhf [Zgd_ bkihevam_f ihklj
ij_p_~_glh\ >bz]jzffz ij_p_"_glh\ bkihevam_Ilky “ey hljZ
kdh]h zki_dlz \ ijhp_kk_ ijh\_~_gby Zm~blhjkdhc ijh\_jd

>pbzljzffz ij_p_~_glh\ khklhbl ba "\mo hkgh\guo we_f_
DFWRU mq#Zkhgbkdl\h eh]bg_kdb k\yaZgguo-jhe_c
kiI\mxsb_ k ij_p_~_glzZzfb beb kmsghklyfb kbkl_fZ ih~kb
MgzZklgbdhf fh™_| [ulv khljm~gbd _lh jhev \ kbkl_f_ be
ih"kbkl_fzZ beb dezZkk dhlhju_ ij_~klzZ\eyxl g_qlh \g_ km
XVH FDVH H_pibkZggb_ hi~_evghlh Zki_dlz ih\_"_
fu k Thqdb aj_gby ihevah\zZIl_ey Ij_p_"~_gl g_ ihdZau\zZ_
gby g_dhlhjhlh j_amevlZlZ Z lhevdh dhgdj_Igu_ ~_ckl\t
“hklb _gby j_amevlZIZ

>ey fhr_ebjh\Zgby ijhkluo [bag_k ijhp_kkh\ ~hklZlhggh
1Zzd dzd "Zggu_ ijhp_kku g_ bf_xI jza\_I\e_gghc k_Ib kh]
[bag_k ijhp_kkh\ ~"bZz]jzffz ij_p_"~_glh\ \ ghlZpbb 80/ g_
g_azZf_gbf m _ gZ wlZi_ nhjfmebjh\Zgby b gZ]Jey*gh]h ij
pbhgzZevguo Ij_[h\Zgbc d [mMm"ms_c bgnhjfZpbhgghc kbk
\Zg_cr_c khklzZ\eyxs_c ij_"ijh_dlgh]h h[ke_~h\Zgby ij
klb 1jb ]JjZnbg_kdhf fh~_ebjh\Zgbb ijhp_kkZ ijh\-~_gby
\_jdb fh gh \u”_eblv kh\_jr_ggh jZagu_ Zki_dlu ijhp_kk:

>ey hibkzZgby ijhp_kkZ Zm~blhjkdhc ijh\_jdb \-dZq_KkI\
dh\ [mAml \ukImizZlv Zm~blhj b khljm~gbd ijh\_jy_fhc klj
dZzq_kI\_ XVH FDVHV ij_p_"_glh\ hljzabf dz"~h_ \azZb
wlzZi_ ijhp_kkZ ijh\_~_gby dhgljhevgh]lh f_jhijbylby Zm"t

Bkoh”y ba "Zgghc "bZzZ]jzffu khljm~gbd [ZgdZ fh _I \eb
gZ hkgh\_ dhlhjuo \uihegy_Ilky ZgZeba b nhjfbjm-_Iky hlc
hIV_IkI\_ggh ijb pbnjh\baZpbb ijhp_kkZ Zm~blZ g_h[oh”b
db_ fZl_jbZeu dhlhju_ fhiml azZ\bk_Ilv hl wfhpbhgZevghc
ijh\_jy_fhc kljmdImju [ZgdZ

=jZnbqg_kdZy fh~_ev ijh\_~_gby Zm~blhjkdhc ijh\_jdb k
\_~_gq_kdh]h IbizZz hljZz _9gZ gZ jbkmgd_



Mpoeenexue ayanTopCKOA NPOBEPKM

MoAroToRMTE NPUKaS O
NPpoBSASHWE 3YAUTOPCKON
npoEEpkA

] MoAroToRNTL MaTeprant,
Y¥333HHEIE & NpUKaEse
Cortpyaruk

Barca

™.
X

MpoarkanizupoeaTs
NPeRoCTIBNEHHEIE
MaTEpHantl

CdhopmnpoBaTe OTUET O
EelABNEHHEX OWwndxax

80/ ~bZz]jzffz ijhp_kkZ ijh\_~_gby Zm~blhjkdhc ijh\_jdb

D kh"Ze_gbx kh\j_f_ggZy kbImZpby kms_klI\_ggh km Z_|
Jhih\uo j_r_gbc b bgkljmf_glh\ \ bf_xs_fky ijh]jzffghf h[_Kki
I1Zd dZd dhff_jg_kdb_ [Zgdb Jhkkbb gZoh”ylky ih» wdhghfbqg
fb b g_ bf_xlIijz\Z bkihevah\zZlv ijh]ljzffgh_ h[_ki_q_gb_ g_
abb \ Jhkkbb

< k\yab k "Zgghc kbIlmzZpb_c \hagbdzZ_1I ihlj_[ghklv \ kha?”
pbhggh ZgZeblbg_kdhc kbkl_fu ihbkdZ hrb[hd b aZpbdeb\Z
ijbf_g_gby _z \ Zm~blhjkdhc kljmdImj_ [ZgdZ ijb ijh\_"~_gbb
f_jhijbylbc

L_ogheh]bg_kdb_ \hafh ghklb \g_”"j_gby Z\lhfZlbabjh\Zgguo
hgguo ijhp_kkh\ \ jZ[hIm Zm~blhjZ ijb ijh\_~_gbb dhgljhevgh
Iby h[_ki_gb\Zxl \ukhdmx kdhjhklv ihemqg_gby g_h[oh”"bfuo "
j_amevlzlzZfb ZgZebazZ b bkihevah\Zgby dhgdj_dghc bgnhjf
fhc ~ey ijh\_~_gby Zm~blhjkdbo ijh\_jhd dhff_jgq_kdh]h [Zgd:
aZ kq_I| \g_"j_gby eh]lbjh\Zgby \azZzbfh”_ckl\bc \gmljb dZ "~h]
lh h[_ki_gq_gby bkihevah\Zgby h[eZqguo ojZgbebs \k_o bko

< hkgh\m kljzZl_]lbb zZ\IhfZlbazZpbb ijhp_kkZ mitjz\e_gby \g
Ablz dhff_jq_kdh]h [ZgdZ \havfzf ih"oh” 'DWD '"ULYHQ 1Zd |
bkdexqz_| wfhpbhgzZevgh ih\_*_gq_kdh_ \ha”_ckl\b_ gZ dhg

Kihkh[ ijbgbfZlv j_r_gby “ey nmgdpbhgbjh\Zgby ijhp_kk
guc gZ [hevrbo "Zgguo gZau\Z_lky 'DWD 'ULYHQ >Zgguc i
rhc b jZzaghh[jZaguc ki_dlj ijbf_g_gby gzZijbf_j nhjfbjh\Zgb_



jZa\blby [bag_k ijhp_kkZ beb fh”_ebjh\Zgb_ fzZjd_Ibg]lh!
Ibjh\Zgb_ [m"ms_]h h[t_fZ ijh~Z" \ jZajzZ[hld_ ijh]jzZzffgh
b ijb ihAlhlh\d_ ]jZnbqg_kdhc fh”*_eb

H[h[s_ggh_ gZa\Zgb_'DWDP"2AJLYHQ 'HFLVLRQ ODNLQJ "
bgnhjfZpbhggh h[hkgh\Zggu_ j_r_gby beb GDWD-GULYHC
I_jgzZlb\hec mklZj_\r_fm ih~"oh”m +L332 +LJKHVMW3DLG 3
gylbx j_r_gbc gZ hkgh\_ fg_gby jmdh\h?kI\Z > @ MKkIZj
ijh[e_fzZlbdm k\yaZggmx k \ebygb_f q_eh\_qg_kdh]lh nzdl
ijbgylb_ j_r_gby 1Zd dzZd ex[hc g_eh\_d ih"\_j g kf_g_
khklhygby Z 1zd _ g_ kihkh[_g [_ahrb[hgqgh mqgblu\Zlv d
yxsbc gZ ijhp_kk

OHOERXUQH %XVLQHVYVY 6FKRRO ijh\h~"beZ bkke_"h\

kljZzgZo bkihevamx!| ZgZeblbdm b \uykgbehkwv qglh Ih
Iml kgblzZlvky eb”_jzfb \ wlihf gZijZz\e_gbb > @ WIlh dZI.
juc h[ez~Z | ijhjz[hlZgghc ZgZeblbg_kdhc kljZl_]b_c <
\dexq_gu \k_ ih*jZa”_e_gby <ukrbc f_g_~"f_qgl-ijbgbfz
dexgbl_evgh gZ hkgh\_ bf_xsboky “Zgguo \ j_Zevghf \]j
_lky kbimZpby gZ jugd_

>ey bkihevah\Zgby 'DWD 'ULYHQ ih*oh”Z Ij_[mxlky g
eblbdhc 1j_"~_ \k_]h g_h[oh”~bfh mf_Ilv ZgZebabjh\Zlv
ljiZnbdh\ b ~bz]jzff ihlhfm qlh gZebgb_ \_jguo ~Zgguo ¢
fbjh\Zgb_ hrb[hgguo \u\h~"h\ LZd _ g_h[oh”bfh djblbqg_Kk
bkohrguf "Zgguf b \k_]*Z ijh\_jylv

— ZdIlmZevghklv \u[hjdb

— khhI\_IkI\b_ \u[hjdb ihjlj_Im deb_glZz

— azZ\bkbfhklv hl \k_o \hafh'guo nzZdlhjh\ k_ahgghklv
nhg”h\hf jugd_

Hkgh\gu_ Zki_dlu mijzZ\e_gby ijhp_kkhf gZ hkgh\_ ZgZ

Ihklzgh\dz pl_¢b” ijbgylb_f j_r_gby hkgh\Zgghf gz ih”
'ULYHQ g_h[oh~bfh knhjfmebjh\Zlv dhgdj_Ilgmx p_ev gZ
[mM~A_I hdZau\Zlv \ebygb_ ijbgylh_ j_r_gb_ < dZg_kI\_ ij
Aylky m\_ebq_gb_ h[hjhlZ ijh~Z" \ dhfiZzgbb m\_ebqg_ghb
gZ jugd_ ijhba\h”~bfhc ijh*mdpbb m\_ebqg_gb_ kj_"g_c k
|_ey ih\ur_gb_ dhg\_jkbb Fh gh h[t_~bgblv \k_ wlb p_e
ex[h]h [bag k2 ebq_gb_ ijbJueb

> _dhgkljmdpby ijhp_kkZ gZ hl® >eenguhgWwfZgby dzZq_klI\_
ghklb \u[jZgghlh ih”oh~Z g_h[oh”bfh ~_dhfihabjh\Zlv ih
gZ \j_f_ggmx rdZem < dhgdj_lguo \j_f_gguo ijhf_"mldZ«
kbjh\ZIv \u[jZggu_ ihdZaZzZl_eb ~hklb _gby ihklZ\e_gghc

MklZgh\dZ p_e_\uo ihdZaZl>ey dip.3db kl_i_gb ~hklb"_
dhg_qghc p_eb g_h[oh”bfh \u”_eblv ]jZgbqgqgu_ agZq_ghb
gby \j_f_gghc rdZeu ~"hklb _gby p_eb

Khljm~rgbd \uihegyxsbc ZgZeba ey ijbgylby j_r_ghb\
g_eh\_q_kdh]lh nzdlhjz g_ fh _I| ijhZgZebabjh\ZIlv [hev



kZzfhklhyl_evgh 1Ijb h[km A _gbb j_r_gby ijbgylhth gZ hkgh\_
iheg_gghlh khijm~gbdhf kZfhklhyl_evgh \hagbdzZ_1 \hijhk h k
"Zgghlh j_r_gby H~”ghc ba hkgh\lguo hkh[_gghkl_c ijbf_g_ghb:
'DWD yl\ey_Iky \hafh ghklv ihkljhblv h[t_dlb\gmx b gZley”"g
pbx gZ hkgh\_ ZgZebaz ijh]jzffgh]h h[_ki_g_gby [hevrbo "Z
\hafh ghklv ijbf_g_gby f_Ih*"bdb %LJ 'DWD h[_ki-qb\Z_I kms
bfms_kl\h ZgZebazZ \uiheg_ggh]lh khljm~gbdhf

Kl_g_jbjh\Zggu_ gZ hkgh\_ %LJ 'DWD jZaebqgu_ \b”*u ]jZz
eb ijhp_kkz y\eyxlky g_hkihjbfuf Zjlmf_glhf ijb-ijjbgylbb j_r
[hjz kIjzZl_]bb jZza\blby WIh hkljh g_h[oh~bfh \ ijhp_kk_ ijbg
h \u[hj_ imlb ~Zevg_cr_]h jZa\blby dhff_jg_kdh]h [ZgdZ d
nhjfZpbhgghc kbkl_fu G2Z ~ebl_evghf hlj_ad_ \j_f_gb azZ\bk|
hij_~_e_ggufb zZki_dlzfb ijhp_kkzZ g_hg_\b”gZ Fhevdh \bam
j_a_ hij_~_e_gguo hlj_adh\ \j_f_gghc rdZeu ihfh _I m\b"_lv
f_""m y\le_gbyfb \gmljb ijhp_kkZ :gZeh]bgqgh \bamZebaZpby *
hp_gblv fZkrlZ[ wnn_dIlZ ihke_ \\_~_gby hij_~_e_gguo f_j b

LZdbf h[jZzahf \u[jZggZy kljzZlI_]lby gZ hkgh\_ ihoh~Z 'DWD
e_igh ihroh”~bl "ey \g_"j_gby \ Zm”bl dhff_jgq_kdR]h [ZgdZ I
gby ijbgbfZxlky gZ hkgh\_ ZgZebaZ ~Zgguo BgnhjfZpbhggZy
hrb[hd b aZpbdeb\Zgbc \ dhff_jg_kdhf [Zgd_ hkgh\ZggZy gZ
ljZzffguo h[_ki_q_gbyo f_Ih"Zo ZgZebazZ ~Zgguoe b \bamZeb
\Zlv dhjj_dlguc j_amevlZl >ZggZy kbkl_fZ iha\hebl hp_gb\Zlv
Z\IhfZlbabjh\Zgguo bgnhjfZpbhgguo ijhp_kkh\ [-ZgdZ ijhba
eyjguc fhgblhjbg] kbkl_fu dhgljhey aZ bkihevah\Zgb_f bgnh
I_ogheh]bc \ [Zgd_ khijh\h ~ZIv b dhgljhebjh\Z}kv ijh\_jdb \
nhjfZpbhgguo I_ogheh]l]bc hkms_kl\ey_fuo \g_rgbfb Zm~blhjZ
gZfb dhgljhey b gZ”ahjzZz Z 1Zd _ dhgkmevibjh\Zlv \ukrbc f_g
ih \hijhkzf dhgljhey aZ jZkoh”Zfb

Kibkhd ebl_jZImju

:g]l_eh\z | H Kh\_jr_gkl\h\Zgb_ Zm~blzZ [bag_-k ijhp_kkh\

jh\hc wdhghfbdb — ( 6FLR - K +

Fzd__\zZ H < KzZjlzdh\ F < Q_jgh\ -2 : Fh~_e
nhjfZpbhgguo ijhp_kkh\ k ihfhsvx 80/ Bggh\Zpbb b
pbb- — <« — K +

Gmjurh\ G Bggh\Zpbhggu_ [bag_k I_ogheh]lbb b hkh
IbfbazZpbb [bag_k ijhp_kkh\ WdhghfbdZ b-[bag_k [_h
dz- -« — K *

Kdzj_~gh\Zz H E Kdzj_~gh\ B K Hkh[_gghklb ijZzdlbq
pbb \gmlj_gg_lh Zm~blzZ dhff_jg_kdh]h [ZgdZ- @mjgZe i
ke_~h\Zgbc — « — K +

Xe~rZr_\Z H M Ibjhlh\ > ? KlZgh\e_gb_ dhgp_ipbb 'DV
d_Ibglz ljzdlbg_kdbe fZjd-lbgl— K



K\_~ _gby h[ Z\lhjZo

?ebqgqdbgZ :ggZ :e_dkdogydrglZzcky KzfzZjkdbc gZpbhg
bkke_~h\Zl_evkdbc mgb\_jkbl_I bf Zdz~_fbdZ K | Dhjhe
] Kzfzjz Fhkdh\kdh_ rhkk_ ~ H PDLO HOL NLQD |

Jhklh\Z ?e_gZ 1ZYejhwgdhg gZmd ijhn_kkhj dZn_"ju fz
kdbo f_Ilh~h\ \ wdhghfbd_ KZzZfZjkdbc gZpbhgZevguc bkk
\_jkbl_I bf Zdz~_fbdZ K | Dhjhe_\Z Jhkkby ] K
rhkk_ » H PDLO HOL NLQD DD#JPDLO FRP

(OLFKNLQD GWQXQ®HNW 6DPDUD 1DWLRQDO 5HVHDU
$FDGHPLFLDQ 6 3 .RURO\HY 5XVVLD 6DPDUD
H PDLO HOL NLQD DD#JPDLO FRP

5RVWRYD (RHFWRE RI (FRQRPLFV 3URIHVVRU
ODWKHPDWLFDO OHWKRGV LQ (FRQRPLFV 6DPDUD 1I
DIWHU $FDGHPLFLDQ 6 3 .RURO\HY 5XVVLD 6D

H PDLO HOL NLQD DD#JPDLO FRP
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Ahdbjh\Zz N >°
Lzr"bdkdbc gZpbhgZevguc mgb\_jkbl_|

L?OGHEH=BQ?KDB? BGGH<:PBB < IJH><BGMLHF :M>BL?
KH<J?F?GGU? BGKLIMF?GLU B F?LH>U

h gby wnn_dIlb\ghklb Zm~blz \ dhfivxl_jghc kj_"_ ijb hp_gd_ b ih«
hj 0 “hdzaZl_evkl\
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KIZlvy jZkdju\Z_1 h kh[ gghklb ijh\_~_gby Zm~blZ b I_ogheh]bq_kdbo
Mbgmlhf Zm~bl_ \ gzklhys__ \j_fy JZkkfhlj_gu wlZiu ijh\_~ _gby ijh”\kb
Ijb dhfivxl_jghf b IjZzrbpbhgghf \ZjbZgl_ Zm”blhjkdbo ijhp_“mj HibkZ
ih\u
| J

ex
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=RNLURYD ) -
7DMLN 1DWLRQDO 8QLYHUVLW\

7(&+12/2*%,&$/ ,1129%$7,21 ,1 $'9%1&(' $8',7,1*
02'(51 722/6 $1' 7(&+1,48(6

7KH DUWLFOH GLVFXVVHV WKH | HDOVXQ® R YR VDLXFEQ W L Q DG Y 6 QFHHK
7KH DXWKRU FRQVLGHUV WKH VWDJHV RI FRQGXFWLQJ DQ DGYD
DXGLW SURFHGXUHV LQFUHDVLQJ WKH HI¢FLHQF\ RI DXGLWLQJ
DQG REWDLQLQJ DXGLW HYLGHQFH

H\ZRUB®WGYDQFHG DXGLW FRQWLQXRXV PRQLWRULQJ EORFNF|
LQQRYDWLRQ FRQWLQXRXV PRQLWRULQJ

ljh"\bgmluc Zm~bl gqZklhG¥D\QFHG D'XZNey _| kh[hc
wlhexpbhgbjh\Zgguc \ZjbZgl ljZ"bpbhggh]lh nbgZgkh\h]lh Zn
\dexgqzZ_I \ k_[y kh\j_f_ggu_ f_Ih”u bgkljmf_glu b |I_ogbdb
r_gkl\h\Zgby ijhp_kkZ Zm~blZ ?]h hkh[_gghklv aZdexqZ _lky
|_ogheh]bc ZgZeba_ ~Zgguo b [he__ ijh]lghklbg-_kdhf ih~oh:
I Zm~blhjzf ij_~hklZ\eylv [he__ ]Jem[hdb_ bkke_~h\Zgby b h
j_gghklv azbgl_j_kh\Zgguo klhjhg
Hkgh\gu_ oZjzZdl_jbklbdb b f_Ih~u ijh*\bgmlh]lh Zm~blZz
:gZeba "Zglghhd\bgmluc Zm~bl bkihevam_I bgkljmf_glu b f
ZgZebazZ "Zgguo “ey [ukljhc b IThgghc h[jZ[hldb fhevrbo h[t_
\uo "Zgguo WIlh ihfh]Z_| \uy\blv rZ[ehgu |_g”_gpbb b Zghfz
kh[kI\m_I [he__ wnn_dlb\ghc hp_gd_ jbkdh\ b \uy\le_gbx g_k
G_ij_julguc fhgblhgigklh i_jbh”bg_kdbo Zm~blh\ ijh”*\bg
luc Zm~bl \dexgqZ_1 g_ij_julgu_ f_Ih”~u fhgblhjbg}Z :gZeba ~
"bf_j_Zevgh]lh \j_f_gb ihalhey_| Zm~blhjZf \uy\eylv ijh[e_fu
\hagbdgh\_gby b ijbgbfZlv [he__ ijhZdlb\gu_ f_ju ih mijZ\e_g
ljh\_jdZ gq_j_a [ehdggbgh]by [ehdg_cg bkiheval
ky “ey ih~I\_j"~_gby ih*"ebgghklb b p_ehklghklb nbgZgk



?_ ™ _p_gljzebah\Zgguc g_baf_gy_fuc j__klj "h[Z\ey_
mjh\_gv "h\_jby b [_ahiZkghklb "ey nbgZgkh\lue aZibk_
r_ggbqg_KkI\Z

P_ev ijh\bgmlh]h Zim~"hkaZ\blv aZbgl_j_kh\Zgguf klhjh
lhevdh bklhjbg_kdmx m\_j_gghklv \ khhI\_lkl\bb-gh b ij.
fZpbx ey ijbgylby j_r_gbc b mijZ\e_gby jbkdzfb

ljh~\bgmluc Zm~bl bkihevam_1 1Zdb_ bgkljmf_gdu dzd
dmkkI\_gguc bgl_ee_dl b I _ogheh]bx [ehdq_cg ey “hklt
Ozjzdl_jbklbdz we_f_glh\ ijhr\bgmlhlh Zm~blZ ijb\_"_gz

0zjzdl_jbklbdZ we_f_glh\ ijhA\bgmlh]h ZmAblZ

We_f_g|lu OZzZjzdl_jbklbdz we_f_glz
GZpbhgZevgZy [_ahiZkghklv kljzZl_1bg_kdh_-gZijZ\e ¢

H[t_dlu ghc iheblbdb

- Hkgh\gZy p_ev JThkm~Zjkl\_gguo ijh]jzff b kbkl-|fguo j_n

ghklb \_~hfkl\ hI\_IlklI\_gguo aZ bo j_ZebaZpbx
KIjZl_lbgq_kdZy ihabpby ihemqZl_ey [x* _lguo &j_"kI\ b

lj_~f_| bhgbjh\Zgby \ZjbZglu "hklb _gby kljZl_]bqg_-kdbo p_e
kh\hlh h[_ki_q_gby
Dhfie_dkgZy hp_gdz
Z kbkl_fu JhkmAZjkI\_gghlh kljZI_]lbqg_kdh]lh ieZgbjh\z
dhghfbqg_kdh]h jZa\blby

Hkgm g Zy L GRkib Ahkib  gby | ZebaZpbb \ mkiZghie

i _ggu
p_ev Jbgq_kdbo p_e_c b ijbhjbl_Ihl Jhkm~ZjkI\_gghc-ihebTbdb
db j_kmjkguo \hafh ghkl_c Z 1Zzd _ kms_kl\mxsbo jbkdh
ijb wihf ihke_~kl\bc

Hp_gdzZ dzZq_kI\Z kljzZl_]bc JThkm~ZjkI\Z b _]1h km
m\yadb kbkl_f kljZl_]bqg_kdh]lh b I_jjblhjbZevgh| |
A"bgzfbdb b mjh\gy Ahklb' _gby dexq_\uo ihdZaz|_ e _c p_
AZ~ZqZ|jh\ kljzl_]lbq_kdbo ijh]jzff hp_gdz \Zjbzglh\ khhI\_lkI\by b
JThkm~ZjkI\_ gguo ki _~AkIN mI\_j°~ _gguf kljzl_]bq kdbf p_
Jhkm~ZjkI\Z b _1h km[t_dIh\ gZ kj_~g_ b “helhkjhgguc
hp_gdZ kh]lezkh\Zgghklb kljzl_]1bg_kdbo ijhf_“mlhgguo b

Hp_gdZ h[hkgh\Zgghklb kljZI_]bg_kdbo ieZgh\-p ijh]jZff
ghklb bo j_ZebaZpbb

Y}/A\ZIEJ‘ gb_F)i/p_g_dZ wnn_dlb\ghklb nhjfbjh\Zgby b bkihevah\Zgby ]t
Zm~blZ jZkmjkh\ k lThqdb aj_gby j_Zebam_fhc ijh]jZffu|\ mklZgh
kljZl_]lbg_kdbo p_e_c b ijbhjbl_Ih\ Jhkm”ZjkI\_gghc ihel

lhemq_gb_ "hdZazl_evkl\ mjh\gy “hklb"_gby dexqg_\uo
e \uo bg”bdZlhjh\ b ih~]lhlh\dZ gZ bo hkgh\ dhfie_dkgL

Wdki_jlbaz i_jki_dlb\ghklb b j_kmjkghc h[_ gghklb
F_Ih~u |ijh_dlh\ kljzZl_]bg_kdbc ZgZeba 6:27 ZgZeba khprevgh
Zm"blZ |jZa\blby ]hkm"ZJkI\Z b _]h km[t_dlh\ kp_gZjbclijh]lghab
jbc “hklb™_gby kljZl_]bg_kdbo p_e_c ijh]jzffbjh\Zgb_ [x*

Kh”A _j-Z|Hp_gdZ f_ju b "bgZfbdb ~hklb _gby kljZI_]bg_kjdbo p_e_
gb_ hlgllgdio ijh]jzff




HdhggzZgb_ [Z[ebpu

Ozjzdl_j . . . . .
aZchexq__ﬁ}h#J—dlbjh\dz lhkmAZjkI\_gguo ijh]jzff b kljZzl_ibqg_kdbo p_e_

b i dhf _gby wnn_dlb\ghklb bkihevah\Zgby j_kmjkhi|\ d_hgl_dkl__ h
"25pe "%zevguo k1jZI_Jbg_kdbo ijbhjbl_Ih\

BkihggbkhkiZ\e _gh z\lhjhf

< kh\j_f_gghc “"bgzZfbgghc *_eh\hc kj_"~_ h[eZklv Zm~*DbIlZ ij
gbl_evgu_ baf_g_gby [eZ]h”Zjy | _ogheh]bq_kdbf bggh\Zpbyf
Zm”bl ijbkihkh[beky d ihklhyggh jZklms_c keh ghklb nbgZgk
pbc mijZ\e_gby “Zggufb b [_ahiZkghklb bgnhjfZpbb
Hkgh\gu_ I_ogheh]bg_kdb_ bggh\Zpbb dhlhju- knhjfbjh\z
luc Zm~bl Z 1Zd _ kh\j_f_ggu_ bgkljmf_glu b f_Ih”~u dhlhju
ihevamxlky ey ih\ur_gby k\h_c wnn_dlb\ghklb b j_amevlZlIlb
— [ehdg—=cjZagh\b*rghklv I_ogheh]bb jZzkij_"~_ezgguo j__kljh\
gu_ h kh\_jrZ_fuo ljZgaZdpbyo kljmdImjbjh\Zgu \ \b”A_ p_ihq
[ehdh\ b aZrbnjh\Zgu djbilh]jZnbqg_kdbfb kj_~kI\Zfb Ki_pbnl
eh]bb y\ey Iky Ih qglh [ehdb h[jZamxsb_ g_ij_julgmx k\yaZz
"“he gu kh™_j ZIv \j_f _ggu_ f_Idb b kkuedb gZ ij-*u”msb_ [¢€
Ibg_kdb p_ihgdb [ehdh\ fh]lml [ulv kdhevdh m]lh*gh [_kdhg_q
kdb *_ h]jZgbg_gu ijhba\h~bl_evghklvx b I_ogbqg_kdbf j_kmj
— ZgZeba "ZglgupZ ba kZfuo ljZgknhjfZpbhgguo bggh\Zpbc \ i
gmlhf Zm~bl_ m~blhju I_i_jv bf_xI “hkIimi d fhsguf ijh]jzffguf
f_glzf kihkh[guf [ukljh b IThggh h[jZ[Zlu\Zlv h]jhfgu_ h[t_fu nbg
"Zgguo WIlb bgkljmf_glu kihkh[gu \uy\eylv rZ[ehgu ZghfZel
pbb \ nbgZgkh\uo hig_1Zo qlh mijhsZ_| h[gZjm'-gb_ hrb[hd
kiI\Z beb g_khhl\_IklI\bc :gZeba "Zgguo g_ lhevdh wdhghfbl !
ih\urz_1 h[s__ dZqg_kI\h Zm~blh\ h[_ki_qgb\Zy [he__ gZ”~_"gu._
— h[eZgdwgbke_gbdyeZeb khljm~rgbg_kl\h b m~Ze_gguc Zn
e__wnn_dlb\gufb m~blhju fhiml ihemqgblv “hklimi d nbgZgk
0jZgysbfky \ h[ezZzd_ ba ex[hc Ilhgqdb fbjz qlh h[_ki_qgb\Z_lI
ijhp_kku Zm~blZ b h[e_]qZ_1 dhffmgbdZpbx \ j_"bf_ j_Zevg
deb_glzfb WIh memqrz_I| kdhjhklv b lhgghklv ijhp_"mj Zm~k
— L_ogheh]bg_kdb_ bggh\Zpbb ijb\_eb d dZj*bgZevghfm i_]
ijh"\bgmlh]lh Zm~blZ :gZeba "Zgguo bkdmkklI\_gguc bgl_ee_
eZqgu_ \ugbke_gby b db[_4[wdhi&kphlkglvkdhevdh -ijbf_jh\ bg
kljmf_glh\ b f_Ih~h\ dhlhjufb Zm~blhju ihevamxlky ~ey ih\ur
wnn_dlb\ghklb b j_ameviZlib\ghklb WIb bggh\Zpbb g_ lhevdh
kiIV'h Zm~blh\ gh iha\heyxl Zm~blhjzf z~Zilbjh\ZIlvky d [ukljh
fbjm [bag_kZ b nbgzZgkh\ Th f_j_Ihl]h dZd I_ogheh]bb ijh~he”
ky ijh*\bgmluc Zm”bl [m~_I| jZza\b\ZIlvky \f_kl_ k gbfb Z ijhn
hklzg_Ilky gz i_j_"~g_f djzZz_ \ h[eZklb nbgZgkh\hc q_klghklb
Kh\j_f_ggu_ f_Ih*u Zm”blZ mqgblu\Zxl dhfie_dkguc gZ
b ijb[_]Zx!l d i_j_~h\uf I_ogheh]lbyf qlh[u h[_ki_qblv [h



b bgnhjfZlb\gu_ Zm”~blu WIb f_Ih”u ijh*rhe Zxl| jZa\b\ZI\
f_gyxsbfky [bag_k hdjm _gb_f b pbnjh\ufb bggh\Zpbyfb
Zm~blhju kihkh[gu hklZ\ZIvky ZdImZevgufb b ij_-~hklZ\e
Ibg_kdb_ ~Zggu_ b j_dhf_g~"Zpbb k\hbf deb_glzZf

ljh"\bgmluc Zm”bl ozZjzdl_jbam_Ilky k\hbf ijh]Jghklbqg
kihkh[ghklvx ij_~kdZazZgby b Zdp_glhf gZ ZgZeba_ ~Zg
ghlh \j_f _gb Hg ij_~hklzZ\ey_ | hjl]ZgbazZpbyf p_ggu_ bk
1Zy bf ijbgbfZlv h[hkgh\Zggu_ j_r_gby b wnn_dlb\gh mi
Djhf_ IThlh ijbgylb_ f_Ih~heh]lbc bgl_Jljbjh\Zgghlh Zm~bl
_glbjh\Zgguo gZ dhgdj_lgu_ hljZkeb k~_eZeh ijhp_kk |
b z~Zilbjh\Zgguf d mgbdZevguf ihlj_[ghklyf [bag_kZ

< wihom ijbgylby j_r_gbc gZ hkgh\_ ~Zgguowiljlh*\bgr
g_ ijhklh g_h[oh~bfhklv wlh kljZl_Jbg_kdh_ ij-bfms_Kk
pbc klj_fysboky ijhp\_1ZIlv \ keh ghf b [ukljh f_gyxs_fky
Ilh f_j_ Ihlh dZd Zm”blhju ijh~he Zx| bkihevah\ZIlv ihl_gr
[mMA"ms__ ijh*\bgmlh]h Zm~blZ h[_sZ_| [ulv _s_ Fhe__ 7l
klz\eyy mkh\_jr_gkl\h\Zggh_ h[_ki_gq_gb_ b kljzd_]bqg_k
bgl_j_kh\Zgguf klhjhgZzZf

L_ogheh]lbg_kdb_ bggh\Zpbb hidjueb gh\mx wjm ~ey Zm~*
bgkljmf_glu b f_Ih”~u [jZgknhjfbjmxl wim ijhn_kkbx Bgl_
"Zgguo bkdmkklI\_ggh]lh bgl_ee_dlZ [ehdg_cgZ-b “jm]b
]bc ihalhey_| Zm~blhjzZf ij_~hklZ\eylv [he__ lJem[hdb_ b
rZlv mijZ\e_gb_ jbkdzZfb b h[_ki_qb\zZlv [he__ \k_klhjhgt

=eZ\gh_ hlebgb_ ijh*\bgmlh]h Zm”blZ aZdexqZ_Ilky \ _
ih"oh~_  kihkh[ghklyo ij_"kdZaZgby b ZgZeba_ \ j_Zev
[hevr_ g_ y\eyxlky ijhkluf KhhI\_IkI\b_f Z BkZlydqdplkhyf p_ ¢
bgnhjfZpbb ~ey ijbgylby j_r_gbc Ihkdhevdm hj]j]ZgbaZpt
jZklms_c keh ghklvx b Ij_[h\Zgbyfb "Zgguo f_IhZmheh]bb

Ablz ~"_ezZx|l bo [he__ ih”]hlh\e_ggufb
ljh"\bgmluc ZmwbH g_ ijhklh hI\_I gZ \uah\u pbnjh\hc v
kljzl_lbqg_kdh_ ij_bfms_kI\Vh Ih f_j_ Ih]hykZ&kZ\prMoldju \g

gu_ bgkljmf_glu b f_Ih”~u hgb klZgh\ylky dZlZebazlhjzfb |
ijbgylby j_r_gbc wnn_dlb\gh]h mijZz\e_gby jbkdZfb b ihb}
\ nbgZgkh\hc hlg_Ilghklb

< [ukljh f_gyxs_fky [bag_k eZg”rZnl_ iph/bhggtuighZmA"t
klh g_h[oh”bfhklv wlh \hafh ghklv i_j_hij_~_eblv jhev Zi
j_gguo kh\_Igbdh\ \hhjm" _gguo bgkljmf_glZfb "ey gZ\b]?
kh\j_f_ggh]lh fbjZz WIZ w\hexpby g_ ijhklh I_g~_gpby w

< kh\j_f_gghc ijzdlbd_ dhgljhey \kz qZs_ bkihevamxl n
ihwlhfm hjl]Zgu dhgljhey J_kim[ebdb LZ*""bdbkiEgZMhe gu
bgnhjfZpbhggh ZgZeblbq_kdb_ kbkl_fu qlh[u [ulv gZj!
kljzgzfb ih mjh\gx jZa\blby dhgljhey Fu g_ fh _f ]h\hjbl
kdhf Zm~bl_ \_~v gZf _sz gZ”h mkh\_jr_gkl\h\ZIlv bgnhj
fmgbdZpbhggu_ kbkl_fu ~ey ijh\_~_gby ijh*\bgmlh]lh Zn



aZeh blv hkgh\m b h[_ki_gblv jZa\blb_ _"bghc bgnhjfZpbhc
kdhc kbkl_fu \ h[s_lhkm~ZjklI\_gguc bgnhjfZpbhgguc ihlhd

Kibkhd ebl_jZImiju

>Z\eZlah”~zZ > : Kh\_jr_gkl\h\Zgb_ jZkg_lgh ZgZeblbqg_
ihkj_"klI\hf | _ogheh]bb [ehdg_cg > : >Z\eZlah”zZ K
<_klgbd LZ~*"bdkdh]h gZpbhgZevghlh mgb\_jkbi_[Z K_jby k
ghfbg_kdbo b h[s_klI\_gguo—-gzZmdg K +
Ahdbjh\zZz N > [Ijh]jzZffgh bgnhjfZpbhggh_ h[-ki_q_gb_ w
klb nmgdpbhgbjh\Zgby hjlZgh\ JThkm~ZjklI\_ggh]h nbgZgkh\|
N > Ahdbjh\z <_klgbd LZ~*"bdkdh]h gZpbhgZevgh]h mg
jby khpbZevgh wdhghfbg_kdbo b H{s_kH «ggtte-gZmd
K +
>Z\eZlah”~zZ > : F_lh~"bg_kdbH ijhp_"mju ijhA_~_gby ]lhk
lh Zm~blz > : >Z\eZlah”"Z N > Ahdbjh\Zz Ba\_klby E
nhjmfzZ [mo]Zel_jh\ b Zm~blhjh\ kljZzg-P _gljZevghc :abb

- K +
Ahdbjh\Zz N > BgklblmpbhgZevgu_ ij_~ihkuedb nhjfb
km~rZjkI\_ggh]h Zm~blz N > Ahdbjh\Zz Ba\_klby B
nhimfzZ [mo]Zel_jh\ b Zm”blhjh\ kljZg-P _gljZevghc :abl

< — K +

K\_~_gby h[ Z\lhj_

Ahdbjh\Z NzZjahgz > dadg@" \ewdlhg gZmd "hp_gl “~hp_gl d:
[mo]Zel_jkdh]l]h mqgzlZ LZ”~"bdkdbc gZpbhgZevguc mgb\_jkbl
"bdbklZzg 1 >mrzg[_ ij IJm~Zdb H PDLO ]JIDU]JRQD#EN

=RNLURYD )DU]R QD QGRBIHYWHDRI 6FLHQFHV LQ (FRQR
BURIHVVRU 'HSDUWPHQW RI $FFRXQWLQJ 7DMLN 1DWLRQI
5XGDNL $YH H PDLO ]JIDUJRQD#EN UX



M>D

Dhddha F F
DzZjzlZg”"bgkdbc |I_ogbqg_kdbc mgb\_jkbl_I bf :[uedzZkZz |
EbozZq_\ < <
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb KDb[M

KL:LBKLBQ?KDBC :G:EBA K IJBF?G?GB?F YAUD:
IJH=J:FFBJH<:GBY 5

< klzlv_ jzkkfzljb\Z_lky ijbf_g_gb_ yaudZ ijh]jzZffbjh\Zgby 5 "e
b klZlbkibgq_kdbo jZkg_Ih\ ijbf _gbl _evgh d m]lhevghc ijhfure_ggh
[ulv bkihevah\Zg "ey \bamZebaZpbb “Zgguo gZ[ex®_gbc aZ h[hjm
gZley~rgh ij_"klzZ\blv j_amevlZlu ZgZebaz b fh"_ebjh\Zgby WIlh

I ih\ukblv [_ah|Zkghk|v b wnn_dlb\ghklv jZ[hlu rZolu Z 1Zd _ h
oh”u gZ h{kem'b\Zgb_ h[hjm~Ah\Zghy

Dexq_\u_ keleaid ijh]jzffbjh\Zgby 5 ~Zggu_ dh” klZlbklbqg_kd

.RNNR] O ©

.DUDJDQGD 7HFKQLFDO 8QLYHUVLW\ QDPHG DIWHU §
/JLNKDFKHY 9 9

6LEHULDQ 8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRG

67%$7,67,&%/ $1$/<6,6 86,1* 7+( 5 352*58$00,1* /$1*8%*(

DUWLFOH GLVFXVVHVY WKH XVH RI WKH 5 SURJUDPPLQ
ODWLRQV LQ UHODWLRQ WR WKH FRDO LQGXVWU\ 7K
YDWLRQ GDWD WKH UHVXOWYV RI DQDO\VLY DQG VLP>
¢ FLHQF\ DV ZHOO DV RSWLPL]JH HTXLSPHQW PDLQWH
.H\ZRUGVSURJUDPPLQJ ODQJXDJH GDWD FRGH VWDWLVW

7K
FDOFX
REVHU
DQG H

Yaud-5[_kieZlguc yaud ijh]jzffbjh\Zgby kha”Zgguc Kki_
klZlbklbg_kdh]h ZgZebaZ NZgguo Hg [ue jZajzZihlzg \
kbl_I_ ~ey \gmlj_gg_]h bkihevah\Zgby ih” \ebygb_f ~jm]
dz dh|h]UC [ue |eZIguf b g_"hklmiguf “ey rbjhdh]h djm]

M yaudZ 5 qzldZy kn_jZ ijbf_g_gby klZlIbklbg_kdb_ \
NZgguo b fZrbggh_ h[mg_gb_ 5 keh gh kjZ\gb\ZIv k ~jm
yaudZfb m g_]h kl\hc mgbdZevguc kbglZdkbk nmgdphbl
Wlhl yaud y\ey_Iky p_ehc jZ[hg_c kj_~hc dm”~Z m"_ \klj
klZlbklbg_kdhlh ZgZebazZ b bgkljmf_glu “ey \bamZebaZj

5\ k\h_c hkgh\_ g_ kh”~_j'bl keh guo dhgkljmdpbc b n
k_Th q_luj_Ibiz ~Zgguo kbfl\hevgu_ gbkeh\u_ eh]bqg_k
Gh ijb wihf ijhklu_ Ibiu b nmgdpbb yaudZ 5 fh gh-kh[bjZI
kljmdpbb b kljmdImju *Zgguo

< mlhevghc ijhfure_gghklb hp_gdzZ khklhygby klZpbhgz
gZklghklb ih~"t_fguo mklZgh\hd bf__1\Zgh_ agZg_gb_ "e
iZkghklb b wnn_dlb\ghklb jZ[hlu rZolu >ey \uyle_gby \ha



b jbkdh\ ijb wdkiemzZIZpbb IZdbo mklZgh\hd g_h[oh”bf klZIbkl
gZ”_"ghklb b ijhba\h~bl_evghklb h[hjm~h\Zgby GZijbf_j fu fh"
kj_~gbc kjhd kem [u jZaebqguo dhfihg_glh\ mklZgh\hd \uy\blv
ah\ b ijhklh_\ Z 1Zzd _ hij_~_eblv \ebygb_ jZaebqguo nZdlhjh)

< dzZg_kI\_ ijbf_jZ ijbf_g_gby yaudZ 5 \ klZlbklbqg_kdhc h]J
guo \havf_f ijhklhc ijbf_j gZ[ex~_gby aZ rZolghc ih~t_fghc r
mlhevghc rZolu AZ \j_fy gZ[ex™_gbc ijhbahreh - hldZah\ ij
ghklvx hl  ~h fbgml >Zggu_ h gbke_ ijhklh_\ ijb\_~_gu \

Qbkeh ijhklh_\ h[hjm~h\Zgby ih~t_fghc mklZgh\db

<j_fy ijhklhy|fbg * + + * + * + * +

Dhebqg_kI\h ijHklh] \
hihjm~h\Zgby

Qlh[u ihkljhblv klZlbklbg_kdb_ djb\u_ b azZdhg-jZkij_"_e_¢
gh\_ ij_"hklZ\e_gguo "Zgguo fu fh' _f bkihevah\Ziv ]jZnbqg_kd
db 1Zdb_ dZd JJSORW b nmgdpbb "ey ZgZebaZ jZkij_"_e_¢
ba iZzd_1Z 0$66 ~ey ih"lhgdb jZkij_~_e_gbc <hl ijbf_j dh*Zz

MklzZgh\bl_ g_h[oh”bfu_ iZd_lu _keb bo m \Zk g_|I
LQVWDOO SDFNDJHV JJSORW
LQVWDOO SDFNDJHV 0%$66

AZ]ljmabl_ [b[ebhl_db
OLEUDU\ JISORW
OLEUDU\ 0$66

<Zrb "Zggu_
GDWD i GDWD IUDPH
<j_fy F >h +

+ +
Dhebq_kI\hBijhklh_\ F

I+
I+
I+
I+

Ihkljhcl_ klhe[gZImx ~bZ]jZffm
JJSORW GDWD DHV [ <j_fy \ Dhebqg_kl\hBijhklh_\
JHRPBEDU VWDW LGHQWLW\ 0O VWHHOEOXH
ODEV WLWOH Dhebq_kI\h ijhklh_\ h[hjm~h\Zgby ih \]j
[ <i_fy
\ Dhebqg_klI\h ijhklh_\
WKHPHBPLQLPDO
Ilh~lhgbl_ ~Zggu_ d jZkij_"_e_gbx
¢W i ¢WGLVWU GDWD Dhebqg_kI\hBijhklh_\ SRLVVRQ
<u\h” j_amevlZlh\ ih"]hgdb
SULQW ¢W



WIhl dh” kha”Zkl klhe[gZlmx ~bZ]jZffm ~ey ij_~hklZ\
\u\_~_| j_amevlZlu ih*"lhgdb d jZkij_"_e_gbx AmikkkhgZz
gbl_evgh gZkljhblv \g_rgbc \b” ]jZnbdZ b ijh\_klb ~jm]b
ZgZebau \ aZ\bkbfhklb hl ihlj_[ghkl_c

KlZlbklbg_kdZy h[jz[hldZ “"Zgguo gZ[ex”_gbc ih hldz
h[uggh ijhba\h~blky "ey “"\mo gZb[he__ o0ZjzZdl_jguo iZj:
dhg_qghf kqgzl_ hij_~_eyxl dhwnnbpb_gl Jhih\ghklb fZrb¢
ky gZjz[hldZ gZ hldZa b \j_fy \hkklZgh\e_gby

GZjz[hldZ gZ hldZaOHWDODQ)7LPH 7R )DLOXUH b \j_fy \
gby O07#50HDQ 7LPH 7R 5HSDLU y\eyxlky dexqg_\ufb i
ZgZeba_ hldZah\ h[hjm~h\Zgby GZjzZ[hldZ gZ hldZa hl
f_"~m hldzazfb Z \j_fy \hkklZgh\e_gby ihdZau‘YZ_I kj_
gh\e_gby ihke_ hldzaz

Ijb\_"~_ggZy 1Z[ebpZ ij_~hklZ\ey_1| bgnhjfZpbx h dhe
_\ h[hjm~h\Zgby ih jZaguf \j_f_gguf bgl_j\ZezZf QIlh[u h
0775 ke_~m_I| bkihevah\Zlv nhjfmeu

Kmffz gzjz[hlhd gZ hidZa

O77) H[s__ dhebq_kIth hidzah\

Kmffz \j_f_gb \hkklZgh\e_gby
H[s__ dhebqg_klI\h hldZah\

<uqgbke_gb_ wlbo iZjzf_Iljh\ ey ijb\_~ _gguo ~Zgguo
>h[Z\e_gb_ klhe[pZ k gZjZ[hldhc gZ hldZa
GDWD GZjzZ[hldZzBgZBhldZa i DV QXPHHWIH[Y¥XEVWU
GDWD <j_fy i

0775

<ugbke_gb_ 077) b 0775
WRWDOBIDLOXUHV i VXP GDWD Dhebqg_kI\hBijhklh_
WRWDOBXSWLPH { VXP GDWD GZjZ[hldZBgZBhldZa
WRWDOBGRZQWLPH i VXP GDWD Dhebq_kl\hBijhklh
077) i WRWDOBXSWLPH WRWDOBIDLOXUHYV
0775 i WRWDOBGRZQWLPH WRWDOBIDLOXUHYV
<u\h” j_amevlZIlh\
FDW 077) kj_"~g__ \j_fy gzZjzZ[hldb gZ hldZa 077)
FDW 0775 kj_"g__ \j_fy \hkklZgh\e_gby 0775 ?(

Qlh[u ihkljhblv A"bZzZ]jzZffm ~ey gZjZ[hldb gZ hldZa 077)
klZgh\e_gby 0775 fhgh bkihevah\Zlv ke_"mxsbc dh~*
KharZgb_ gh\h]h nj_cfzZ ~"Zgguo ey 077) b 0775
PWWIBPWWUBGDWD i GDWD IUDPH

1zjzf lj F 077) 0775
AgZq_gb_  F 077) 0775



Ilhkljh_gb_ klhe[gZlhc ~"bZ]jzZffu
JIJSORW PWWIBPWWUBGDWD DHV [ 1ZjzZzf_Ilj \  AgZq_
JHRPBEDU VWDW LGHQWLW\ SRWIONVLRQVN\ERXHH
VDOPRQ
ODEV WLWOH Kj_~g__ \j_fy gZjz[hldb gZ hldZa 07
gby 0775
[ 1 ZjzZf_1]j
\ <j_fy \ _~bgbpZo baf_j_gby \j_f_gb
WKHPHBPLQLPDO
Wlhl dh” kha~Z_1 gh\uc nj_cf "Zgguo "ey 077)-b 0775 Z a
am_| [b[ebhl_dm JIJSORW "ey ihkljh_gby klhe[gZlhc "bZ]jZf
hlih[jz Zlv 077) b 0775 k jZagufb p\_IZfb ~ey gZ]ley”~ghklb
Dhgdmj_glzfb yaudz 5 ijb jZz[hl_ k "Zggufb y\eyxlky bgklj
ZgZebazZ ~"Zgguo [_a dh"Z ([FHO b yaudb ijA@ffbjh\Zgby
gu_ gZ jZ[hlm k ~Zggufb 3\WKRQ Ohly ([FHO 1zZd _ ij_"~hk
Ney h[jZ[hldb "Zgguo b ihkljh_gby ]ljZznbdh\ ijb IsZl_evghf Zc
\uykgblv qglh bkihevah\Zgb_ yaudZ ijh]jzffbjh\Zgby 5 fh™_1 [u
Ibl_evguf \ jy»_ kemqgZ_\ ih kjZ\g_gbx k ([FHO \-wlhc h[eZk]|
dh ijbgbg
5 ihalhey_| Z\IhfZlbabjh\ZIv fghlb_ rZ]b h[jZ[hldb ~Zgg
aZ qlh hkh[_ggh ihe_agh ijb jZ[hl_ k [hevrbfb h[t_fZfb ~Z¢
gZibkzZlv kdjbilu dhlhju_ fhlml [ulv fgh]hdjZlgh bkihevah\Zg
aZ "Zgguo \ jZaebgguo kp_gZjbyo
5 hl[ez~Z_1 fhsgufb klZlbklbg_kdbfb iZzd_1Zfb b [b[ebhl_
fb dzd JIJSORW “ey ihkljh_gby ]JjZnbdh\ GSO\U 7~ey fZgbin
fb b fgh]bfb *"jm]lbfb WIb bgkljmf_glu ij_~hklZ\eyx!| [he__ ij
b ]b[db_ \hafh 'ghklb ~ey klZlbklbqg_kdh]lh ZgZebaz
5 fh _I e_]Jdh h[jZ[Zlu\Zlv b fZgbimebjh\ZIv "Zggu_ \ nhj
GDWD IUDPHV glh mAh[gh *ey kljmdImjbjh\Zgguo "Zgguo
Kp_gZjbb gz 5 fhiml kem blv ohjhr_c "hdmf_glZpb_c Zg
Dh]*Z bf__Ilky kdjbil gz 5 dhlhjuc \uihegy_I| h[jZ[hldm ~Zg
liZnbdb wlh mijhsZ_1 \hkijhba\_~_gb_ j_amevliZih\ b h[f_g
fb bkke_"h\Zl_eyfb
5 yley_|ky [_kieZlguf b hldjuluf yaudhf ijh]jZffbjh\Zgby
eZ | _1h "hklmiguf "ey rbjhdh]lh djm]Z ihevah\Zl_e_c
Bkihevah\Zgb_ 5 beb 3\WKRQ "ey klZlbklbg_kdhc h[jZ[hldb
hl \Zrbo ij_"ihgl_gbc hiulzZz b dhgdj_lguo |Ij_[h\Zgbc azZ”"Zq
fhlml [ulv fhsgufb bgkljmf_glZfb "ey ZgZebaZ "Zgguo gh _|I
ij_bfms_kI\Z bkihevah\Zgby 5
5 [ue bagZqZevgh jZajz[hlZg “ey klZlbklbg_kdh]h ZgzZe
g_]h kbevgu_ klZIbklbg_kdb_ \hafh ghklb < 5be_]dh \uihe
ki_dlj klZlbklbg_kdbo I_klh\ fh”"_e_c b \bamZebaZpbc
5 bf__I| hirbjgu_ [b[ebhl_db [Zdb_ dzZd JJ$ORW " ey i
nbdh\ GSO\U 7~ey fZgbimebjh\Zgby "Zggufb b fgh]l]b_ ~jm]b_
x|l klZlbklbg_kdbc ZgZeba [he__ m~h[guf



5 ohjhrh jz[hlZz_| k "Zggufb \ nhjfzZl_ 1Z[ebp qlh qZ
\ klZlbklbqg_kdhf ZgZeba_

M 5 _klv Zdlb\gh_ khh[s_klI\h klZIbklbdh\ b ZgZebl|
ki_gb\Z_1 h[rbjgu_ j_kmjku 1Zdb_ dzZd iZd_lu mqg_|c
~gZ hiulhf

L fg_f_g__ vyaud 5 keh _g “ey bamqg_gby g_kfhljy g:
M g_]lh fghlh gxZgkh\ [_a agZgby dhlhjuo jZ[hlZiv g_ ih
p_gghlh ijh]ljzffbjh\Zgby gZ 5 ijb”zlky Jem[hdh ih]jmabl\

< hlebgb_ hl “jm]bo yaudh\ ijh]jzffbjh\Zgby 5 bkihev
ZgZeblbdb Iheghp_ggh_ ijbeh _gb_ gZ gzf ijZzdibqg_kdb

Ihfm jZajzZ[hlgbdZf hg [m~_I g_ijb]h*_g Gh IZd dzd j_r
k\yvazgZ ij_bfms_klI\_ggh k bkke_"~h\Zgbyfb b klZlbklbdh
dZahmklhcgb\hklb 5 hrghagZqgh fh™_I [ulv [he_ -ij_"ihq
f_glhf ~ey ijh\_~_gby khhiI\_IklI\mxs_]h ZgZebaZz

LZdbf h[jZahf ijbf_g_gb_ yaudZ ijh]jzffbjh\Zgby 5 -
klhygby klZpbhgZjguo mklZgh\hd m]lhevghc rZolu iha\he
lhgguc b dhfie_dkguc ZgZeba "Zgguo kha”zZ\Zlv ijh]ghl
\bamZebabjh\ZIlv j_amevlZlu

Kibkhd ebl_jZImju

Dhjgb_gdh : Yaud ijh]jzZffbjh\Zgby 5\ ZgZeba_ "Zg
h[mg_gbBhkd\Z >FD Ij_kk F

:LENKDP + *UROHPXQG * 5 IRU GDWD VFLHQ
YLVXDOL]H DQGCPRBHDOGDWHGLEB ,QB @

K\_~ gby h[ Z\lhjZo

Dhddha FZoZ[[Z]| F_cjdfguaiu ™ gZmd aZ\_"mxsbc
bgnhjfZpbhgguo |I_ogheh]bc b [_ahiZkghklb DZzZjz]lzZg”~b
mgb\_jkbl_I bf :[uedZkZ KZ]bgh\Zz J_kimfebdz D
1Zg”n"Z [ j FbjZz H PDLO NDIHGUD LWE#PDLO UX

EbozZq_\ <ezZ”bfbj <bdilgh\lbgog gZmd ~hp_gldZn_"ju
Ibdb Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb
Jhkkby ] Gh\hkb[bjkd ij D FZzZjdkz H PDLO FRPS

.RNNR] ODNKDKE@O.GDWH Rl 6FLHQFHV LQ 3HGDJR
Rl ,QIRUPDWLRQ 7THFKQRORJ\ DQG 6HFXULW\ .DUDJ
DIWHU $E\ONDV 6DJLQRY .D]JDNKVWDQ .DU
H PDLO NDIHGUD LWE#PDLO UX

ILNKDFKHY 9OSDBLPILGDWH RI 7THFK 6FLHQFHYV
'"HSDUWPHQW RI ,QIRUPDWLRQ 7THFKQRORJ\ 6LEHULDQ

5XVVLD 1RYRVLELUVN . ODU[ $YH H PDLO



M>D

Dhe“mgh\zZ B >

Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID
Fzdzj_\bqg : :

HHH ©;bg]lh Khnl?

< jq_g_\zZ G :

Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

IJH?DLBJH<:GB? B J:AJ:;HLD: :<LHF:LBABJH<:GGHC
BGNHJF:PBHGGHC KBKL?FU >EY WE?DLJHGGH=H
>HDMF?GLHH;HJHL:

< klzlv_ jzkkfzljb\Z_lky \hafh guc \ZijgI ijh_dlbjh\Zgby bgnhjfZpbt
fu "ey we_dljhggh]h *hdmf_glhh[hjhlZ :\Ihju ijbf_gyxl |I_ogheh]bx ijh_
bgnhjfZpbhgghc kbkl_fu \dexgZxsmx |hk|]h gb_ kljmdIimjgh nmgdpbh
eb b ZgZeba ihkljh_gby bgnhjfZpbhgguo ihThdh\ dhlhju_ b hij_~_eyx
\gmlj_gg_c bgnhjfZpbhgghc kbkl_f_ P_evx bkke_"h\Zgby yl\ey_Ilky kh'
bgnhjfZpbhgguo fh”A_e_c hj]ZgbazZpbb jZajZ[hldZ gh\hc-kbkl_fu ‘dhlh
\_IkIVh\ZIv \k_f ijbgpbizf jZz[hlu mqj_"~_gby _1h hj]jZgbaZpbhgghc klj

_lih~kljZzb\ZIvky ih™ 1j_[h\Zgby b gm ~u dhgdj_Ilghc hjl]ZgbaZpbhb
Dexq_\u_ kel& dljhgguc *hdmf_glhh[hjhl we_dljhggue *hdmf_gl Z\
jh\ZggZy bgnhjfZpbhggZy kbkl_fZ bgnhjfZzpbhggu_ ihlhdb

.ROGXQRYD , '
BLEHULDQ 8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRQ
ODNDUHYLFK $ $

©%LQJR BRIW? //&

9HUFKHQHYD 1 $

6LEHULDQ 8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRQ

"(9(/230(17 2) $1 $8720$7 (' ,1)250%$7,21 6<67(0
)25 (/(&7521,& '2&80(17 0$1$*(0(17

DUWLFOH GLVFXVVHV D SRVVLEOH RSWLRQ IRU GHVLJQL
PHQW PDQDJHPHQW 7KH DXVBKRWYQXWH FLIQQRORD W LLR)F OX\G
WUXFWLRQR D VWUXFWXUDO IXQFWLRQDO PRGHO DQG DQD
K GHWHUPLQH WKH UHTXLUHPHQWY IRU WKH LQWHUQDO LQI
WR LPSURYH WKH LQIRUPDWLRQ PRGHOV Rl WKH RUJDQL]DWLRQ
ZLWK DOO SULQFLSOHV RI WKH LQVWLWXWLRQ LWV RUJDQL]DWL
QHHGV RI D SDUWLFXODU RUJDQL]DWLRQ

.H\ZRUCH\DHFWURQLF GRFXPHQW PDQDJHPHQW HOHFWURQLF G
VIVWHP LQIRUPDWLRQ ARZV

We_dljhgguc ~hdmf_glhh[hjhl W>H ij_~klZ\ey_I| kh[hc _"bg
ih jZz[hl_ k "hdmf_glzZfb ij_~klZ\e_ggufb \ we_dljlkkgghf \b"_ |
dhgp_ipbb ©[_a[mfzZ gh]h ~_ehijhba\h”*kI\Zz2 > @ >hdmf_gl |
\ we_dljhgghf \b”"_ beb we_dljhggué¢mMdhmmfglglkhd®Zgguc



k ihfhsvx kj_~kI\ dhfivxl_jghc h[jZ[hldb bgnhjfZpbb d
[ulv ih"ibkZg we_dljhgghc pbnjh\hc ih*ibkvx b khojZgzg
kbl_e_ \\b”_ nZcezZ khhI\_Ikl\mxs_]h nhjfzlz > @

< mijZ\e_gbb rbjhdh bkihevamxlky we_dljhggu- kj_"kl
jZ[hldb "hdmf_glh\ ihwlhfm “hdmf_glhh[hjhl jZkkfZljb\Z_
gZklv bgnhjfZpbhgghlh h[_ki_q_gby mijZ\e_gby b \dexq?
bgnhjfZpbhgguo ihlhdh\ hH]BEgbbagmimb gb_ h[jZ[hldm i_j_
dm bkihevah\Zgb_ Ijbgpbiu bkihevah\Zgby we_dljhggh]
baeh™_gu \ =HKL J + Kbkl_fu we_dljhggh]h ~hd
<azZbfh”_ckl\b_ kbkl_f mijz\e_gby "hdmf_glZfb L_ogbq.
we_dljhgghfm khh[s_gbx > @

ljhp_kk baf_g_gby ~_yl_evghklb hj]ZgbaZpbb-\ oh”_
N _jZevguo azdhgh\ kh klhjhgu Jhkm~Zjkl\_gghc YeZklb
e_fhlh j_r_gby ~ey ijbkihkh[e_gby d wlhfm kbkl_fu mijz!
\ebygb_ g_ lhevdh gZ kh\_jr_gkl\h\Zgb_ hj]ZgbaZpbb ¢
e_gq_kdb_ nmgdpbb dhlhju_ \ k\hx hg_gv~ wI\bifkRl g\hc
ghklb b nhjfu \azbfh”~_ckl\by *jm] k *jm]hf

Hkgh\gu_ ijbgbgu Z\IhfZlbaZpbb mijZ\e_gby

— kgb'_gb_ bkihevah\Zgby [mfZ gh]h “hdmf_glhh[hjhl.

— baf_g_gb_ dhebqg_kI\Z khljm~rgbdh\ b azZdj_iezgguo
aZ khljm~rgbdzfb

— m\_ebqg_gb_ ijbkmlkl\by hjlZgbaZpbb \ j_]lbhg_ dhebog
ihyle_gb_ I_jjblhjbZevguo hi*_eh\ m\_ebqg_gb_ \b”*h\ ijh)
glh azklz\ey_1 jmdh\h~bl_e_c ijhba\h”~blv ihbkd hilbfZev
jby g_h[oh”~bfh]h "ey mijZ\e_gby [he__ keh gufb [bag_}

— ijb \g_"j_gbb zZ\lIhfZlbabjh\Zgghc bgnhjfZpbhgghc kb
hjlZgbazZpbc \u”_eyxl j_]bhgZevguc [x* _| b ij_"hklZ\eyx
kem ' b\Zgby \g_”"j_gby b memqr_gby ~Zgghc kbkl_fu

— jZaljmadzZ i_jkhgzZez hl baebrg_c jZ[hlu imlzf \g_*"j
g_]h fhlml ihl\ukblvky dZq_klI\_ggu_ ihdZaZl_eb hj]JZgba.

DzZjdzZk bgnhjfZpbhgghc kbkl_fu khklhb+ bwlfh\kjo e _f
0jZg_gby b ~“hkimi d [Za_ "Zgguo Ijh*mdlb\gZy-kj_"Z k
N j b\ZIv \ukhdbc mjh\_gv gZ~z 'ghklb b wnn_dlb\ghklv
ijyfuf h[jZzahf kl\yaZgu k ij_~f_Ighc h[eZklvx bgnhjfZpbh¢

I _j_~gZqZehfijhp_kkZ ijh_dlbjh\Zgby \gmlj_gg_c bgn
kl_fu nhjfbjm_Ilky kibkhd Ij_[h\Zgbc dhlhju_ \ i_j\mx F
[ulv mql_gu dhfzg”~hc jZzajz[hlgbdh\ i_j_~ jZajZ[hldhc bg!
kl_fu Ke_"mxsbc imgdl ih"jZamf_\Z_| ijhba\_klb hp_gdr
f _gb \uiheg_gby ~Zgguo |Ij_[h\Zgbc qlh \ k\hx hqg_j_"v
kufblbjm_1I fh~_ev "bag_gghlh pbdeZ bgnhjfZpbhgghc kb

JZkkfhljbf kljmdImjgh nmgdpbhgZevgmx fhr_ev ©%
Jhkm~Zjkl\_gghc "bebsghc bgki_dpbb dhlhjZy-hj]Zgb:
ljhevgh gZz~ahjghc ~_yl _evghklb DG> hl wlzZizZ ieZghbijl
mkljZg_gby gZjmr_gbc b km~_[gh bkdh\hc jZ[hlu jbk



HOpMaT\BHO-NPaBoBbIe aKTel

W KMNMWHBIA kopeke PO
O6pauyeHnn KOHTPareHTos AeATenbHOCTb
(fon, ®n, A, vn) rOCYAAPCTBEHHOM BLIABAEHHbIE HAPYLIEHNA N0 06beKTaM
5 MKA, agMuHmc
MepONPUATUA, NPOBEPKIA AeNONPOU3BOACTBO
MHBIX FOCYAAPCTBEHHbIX vHcnekum (aam.
opraHos B cpepe XK PO npakTuka)

CotpyaHuku Aenapramenta DKuCH
Jbk >_ vyl _evghklv > _izjlzf_glZ =@bKG

GZ jbk ij_"klz\e_gzZ ~_yl_evghklv >_izjlzf_glZ ih [ehdm
lZevghf iezg_

HopMatusHo-npasossle
axT
Cocramnenne
KnnvuHuit kogexe PO __y onpeacnewn of
OTAOXEHUH
[ nena
O6paenna Jenapramenra
KOHTpareHTa (rpaxaan) |
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nposepxn pewennn o
- A, Cocramnenme
o ovexty M Aeno UCXORsEro B CYR
MKA
33M.AupexTopa) CyaeGHbe
\ opraubt
Cocrasnenvie
MhcnexkTopul JlenaptamenTta YBEAOANEHHR O Cocramnenve Nepepaua gena Ha
npotoxona of
_J_ npoToxana no
anm. npasomapywenmn opraHm
KoAn P& HapyweHwo ’
| Aenaprament
I | KoAM P& PXuCH
Cocrasnenne Mﬂcﬂzmpﬂ Npucsoenve YUH Cocramnenne
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omxaze s BpeMeHU 1 MecTe
B036yXARHUM ABNa, PACCMOTPENHS Aena
BOKYMEHTHI-OCHOBAHUR AR uwmm A Oraen ®3YnAL
3aBeplUeHVS agM. Aena

Jbk Ih”jh[gZy bgnhjfZpby h ~_yl_evghklb >_iZjlZf_glZ =@bKG ih [

ljb ZgZeba_ b ihkljh_gbb bgnhjfzpbtigdugmijhdgbo [Zd
b \g_rgbd&khklz\eyxlky Ij_[h\Zgby d \gmlj_gg_c bgnhjfZpbhgghc



Kibkhd Ij_[h\Zgbc d \gmlj_gg_c bgnhjfZpbhgghc kbkl_

— aZ\_klb ihevah\Zl_ey k jhevx ©:~fbgbkljzlhj2 b gz~
kKhhiV_IlklI\mxsbfb ijz\Zfb b ijb\be_]byfb

— hjlZgbah\Zlv \g_"j_gb_ nmgdpbhgzZeZzZ h[jZ[hldb "Zg
\ hjl]ZzgbazZpbx azZ ij_"~_eZfb "Zgghc hjl]ZgbaZpbb

— ij_"mkfhlj_Ilv ijhp_kk fb]jZpbb ~Zgguo ba jZg__ bl
kl_f hjl]ZgbazZpbb

— ij_"mkfhlj_lv hjl]ZgbazZpbx hi*_eZ |_ogbq_kdh]lh h[k
s_c¢c kdhgnb]mjbjh\Zgghc kbkl_fu

Kibkhd Ij_[h\Zgbc d h[hjm~h\Zgbx b ijh]jzffghfm h[_Kk
gbhaZpbhb

— h[hjm~h\ZIv jZ[hgb_ f_kIZ ki_pbZebklh\ g_h[oh”~bfuf
fb kj_~kI\Zfb ihalheyxsbfb jZ[hlZIv \ kbkl_f_ [_a |_ogbc

— mklZgh\blv \ hjl]ZgbaZpbb dhffmlZlhj b fZjrjmlbazZlhj h
kh\j_f_gguf lj_[h\Zgbyf bgnhjfZpbhgghc [_ahiZkghklb mi
IZpbb kbkl_fgh]h bg _g_jZ kh klhjhgu dhfZg”~u jZajZ[hlq

— mklzZgh\blv k_j\_j dhlhjuc [m~_| bkihegylv nmgdpbb
h[jZz[hldm "Zgguo ihklmiZxsbo k m~"Zezgguo hl”®_eh\ hj]
bgnhjfZpbb \ [Zam ~"Zgguo

— hij_~_eblvky b \u[jZlv Zglb\bjmkgh_ IH ~ey hjl]Zgba.

Kibkhd Ij_[h\Zgbc d ki_pbZebklZf hjl]ZgbazZpbb

— ijhclb h[mg_gb_ ih bkihevah\Zgbx gh\hc \gmlj_gg_
ghc kbkl_fu

— hagzdhfblvky k gh\ufb "he ghklgufb bgkljmdpbyfb

< j_amevlzl_ ijh\_~_gghc ih~*]hlh\bl_evghc jZ[hlu [ue:
\ZgzZ fh~_ev hjl]Zgbazpbb dhlhjZy hi\_qzZ_1 \k_f kh\j_f_g
Zki_dlzf ijb jZzajzZ[hld_ bgnhjfZpbhgguo kbkl_f kh[ex”"_g
[bag_k eh]bd_ "\b " _gby we_dljhgghlh “hdmf_glhh[hjhlZ

ljh_dlbjh\zgb_ jzZajz[hldZ b ihke_"mxs__ \g_"j -gb_ bgn
kl_fa "hklZlhgqgh keh guc ijh[e_fZlbgqguc ijhp_kk dhlhju
AulZIivky \h \j_f_ggu_ jZfdb dzZd hl g_kdhevdbo f_kyp_\
e_| <h fghlhf j_amevlZl ijh_dlZ aZ\bkbl hl fgh]hgbke_ggt
ghklb hl lhlh\ghklb hjl]ZzgbaZpbb d \g_"j_gbx kbkI_fu h
khiZgghklb jmdh\h~ys_]h khklZ\Z hj]J]ZgbazZpbb hl khklZ
A_ckl\bc hl gZebgby Ij_[m_fuo b g_h[oh*bfwd klkmjeh\ h
ghp_gghlh h[mqg_gby i_jkhgzZezZ Z 1Zd _ hl kihkh{ghklb d
Ib\e_gby gZ \k_o wlZiZo jzajz[hldb b \g_"j_gby \gmlj_gg
kbkl_fu Ijhp_kk khanZgby bgnhjfZpbhgghc kbkl_fu ~he’
gZ p_ehklghc dhgp_ipbb kbkl_fghlh ihcoh~Z d ijh_dlbjh\
\gbfZgb_ jZa\blb_ \ Thc ij_~f_lghc h[eZklb dhlhjmx hgZz



Kibkhd ebl_jZImiju

=HKL J + > ehijhba\h~kl\h b Zjob\gh_-~_eh L_jfb
A e _gby ml\ ihklZzgh\e_gb_f =hkklZg~ZjlZ JN hl n_
< — 85/ KWWS LYR JDUDQW UX GRFXPHQW S
h[jZs_gby

=HKL J + Kbkl_fu we_dljhggh]lh ~hdmf_glhh[hjh

fhr_ckl\b_ kbkl_f mijZz\e_gby ~hdmf_glzZfb L_ogbq_kdb_
d we_dljhgghfm khh[s_gbx gZpbhgzZevguc klzg”~Zjl Jhl
N_jZpbb ml\ ijbdZahf N_~_jZevgh]h Z]_glkl\Z ih I_ogbgq
ebjh\Zgbx b f_Iljheh]bb hl ghyljy — 85/« KWWV

EDVH JDUDQW UX "\WVFOLG ORI GKV N

JhkkbckdZy N_~_jZpby AZdhgu H[ we_dljhgghc ih~ibkb
aZdhg < NA >ijbgyl =hkm~Zjkl\_gghc >mfhc fzjlz
hrh[j_g Kh\_Ihf N_~_jZpbb Zij- 8/ KWHINZ@

ZZZ FRQVXOWDQW UX GRFXPHQW FRQVBGRFB/$:B
QQ NZIZ h[jZs_gby

K\_~_gby h[ Z\lhjZo

Dhe”mgh\Z BjbgzZ >fWldg”"\dZ® gZmd “hp_gl dZn_"ju bgn!

Ibdb Kb[bjkdbc mgb\_jkbl I ihlj_[bl_evkdhc dhhi_jZpbb Kb[M
Jhkkby ] Gh\hkb[bjkd ij D FZjdkz H PDLO LUDNROG

FzZdZj \bq :e_dkZg"j :e_ KEERlgXgubZgZeblbd- HHH ©;bg
lh Khnia Jhkkby ] Gb'gbc Gh\lhjh” me DjZkguc

H PDLO PDNDUHYLFKVDQHN#PDLO UX

<_jg_g_\Z GZlZeby :gd]Jhemn2\@Z2_ev dZn_"ju bgnhjfZlibdb
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID
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< "Zgghc klZlv jZkku|jb\Z Iky ijhp_kk jZajz[hldb ijh]jZffgh]h
\Zgb_ jZ[hl | _ogbdh\2 b _]1h bgl_JjZpbb \ Ibih\mx dhgnb]mjZpbx ©
klZlvb ZgZebabjmxl |Jh[e_ u klyazZggu_ k Z\IhfZlbaZpb_-c ijhp_Kk!
1Z°Z h[hjm~h\Zgby Z 1Zd" _ hllbfbaZpb c m|JZ\e gby j_fhglgufb j
p_ev bkke_"h\Zgby aZdexqZ_Ilky \ kha Zgb bg"b\b"mZevgh]h ijh
lhjh_ kihkh[kl\m_| memqr gbx "hdmf_glhh[h ieZgbjh\Zgbx b
gbdh\ KliZlvy ij_"klZ\ey_Il ijZdlbq_ kdh ang gb jZajZ[hldb bgnl
gZijZ\e _gghc gZ j_r_gb_dhgdj _lguo aZijhkh\ b ih\ur_gb_ wnn_dI
[bag_k ijhp_kkZfb \ h[eZklb Ihjlhleb b h[kem b\Zgby

Dexq_\u_ kefibAag_k ijhp_kk ijh]jzZffguc fh*mev ieZlnhjfz © K
Ib_ 2 |bih\Zy dhgnb]lmjZpby © K (53 a A j \hnmgdpbc

.RSWHORY $ $ =DNKDUFKHQNR 1 *
%HOJRURG 8QLYHUVLW\ RI &RRSHUDWLRQ (FRQRPL

"(9(/230(17 $1' ,17(*5%$7,21 2) 7+( 62)7:$5( 02'8/(
©7(&+1,&,$16 :25. 3/$11,1*a
172 7+( 67$1'$5' &21),*85$7,21 © & (53 @

7KLY DUWLFOH GLVFXVVHV WKH SURFHVV RI GHYHORSLQJ
PRGXOH DQG LWV LQWHIJUDWLRQ LQWR WKH VWDQGDUG © &
DQDO\]|JH WKH SUREOHPVY DVVRFLDWHG ZLWK DXWRPDWLQJ V
ZHOO DV RSWLPL]LQJ WKH PDQDJHPHQW RI UHSDLU ZRUN
DQ LQGLYLGXDO VRIWZDUH VROXWLRQ WKDW KHOSV LPSUR®
ZRUN Rl WHFKQLFLDQV

.H\ZRUEGEXVLQHVV SURFHVV VRIWZDUH PRGXOH SODWIRUP © &
© & (53 2 I XQFWLRQ WUHH

Lbih\Zy dhgnb]mjZpby © K (53 @ jha\hey_I Z\{hfZlbab
kiVh [bag_k ijhp_kkh\ ohayckl\mxsbo km[t_dlh\ \ kn_j_ |
kms_kI\m_1I jy®ijh[e_f \ kn_j_ Z\IhfZlbazZpbb eb[h h~*ghlh
kh\ beb _]h j_bg'bgbjbglZz Kj_"Z jZajzZ[hldb © K 1j_"ijbyl
\g_klb bg”b\b"mZevgu_ *hjzZ[hldb ih~ Ij_[h\Zgby ohayckl

Lzd ijb bamqg_gbb [bag_k ijhp_kkh\ gZ ijbf_j_ Ihjlh\
HHH ©J_]bhg Lj_c”2 \uy\e_gZ ijh[e_fZ hlkmlkl¥tby Z\Ih
g_k ijhp_kk_ ©Mklzgh\dzZz fhglzZz® h[hjm~h\Zgby? jbk
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Jbk >bz]jzffz ~_dhfihabpbb [bag_k ijhp_kkh\ dhfiZzgbb HHH ©J_]bh

Lzd Ihjlh\uc ij_~klzZ\bl_ev \ qZl_ 7THOHJUDP ibr_I aZy\dm
fhgl h[hjm~h\Zgby djzZldh hibkz\ ijh[e_fm ijbdj-ib\ nhlh L_
gb\ az~zZgb_ \uihegy_I| j_fhgl Lhevdh dhgljhev kjhdh\ bkihe¢
aZy\hd \ bgnhjfZpbhgghc kbkl_f_dhfiZzgbb g_ hlj_]Imebjh\Zg
d kgb _gbx ihlj_[bl_evkdh]h dZq_KkI\Z j_Zebam_fhc ijh"mdpb

J _rblv "Zggmx ijh[e_fm fh gh iml_f fh~_jgbaZpbb kms_kIl\i
nhjfZpbhgghc kbkl_fu dhfiZzgbb HHH ©J_]bhg Lj_c”2 dhlhjZ)

— mkh\_jr_gkl\h\Zlv *hdmf_glhh[hjhl ijb khklZ\e_gbb azZy\f
h[hjm~h\Zgby

— iezZgbjh\Zlv jZ[hlm kem [u j_fhglh\

— dhgljhebjh\ZIv b mijz\eylv bkiheg_gb_f aZy\hd gZ j_fhg

< gZklhys__ \j_fy iezZgbjh\Zzgb_ b mq_Il jZ[hlu I_ogbdh\ \
Z\IhfZlbabjh\Zg Kms_kl\mxsbc gZ ~Zgguc fhf_gl gZ ij_"ijby
j_lbkljzZzpbb jZ[hlu I_ogbdh\ y\ey_Iky Ijm~h_fdbdbky ihfhsvx i
\ 06 ([FHO glh ijb\h~bl d \hafh ghc mljzZl_ ~Zgguo ih aZ
fhgl b g_k\h_\j_f gghfm hdZazZgbx mkem] Kms_kl\m_1I g_hJo
ljhe_\uiheg_gby jZ[hl ih j_fhglm h[hjm~h\Zgby ~ey khklZ\e_g
b _ bkihevah\Zgby \ ihke_"mxs_f jZzkq_Il_ azZjzZ[-hlghc ieZlu
guc ijhp_kk 1Zd _ Ij_[m_I [hevrbo \j_f_gguo aZljzZl jbk
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Jbk <j_f_ggu_ 0Zjzdl_jbklibdb ijhp_kkh\ Ah Z\IhfZlbazZpb

< ~rZgghf kihkh[_ kms_klI\mxI| ke_“mxsb_ g_"hklZldb

— gbadZy kdhjhklv \\h*Z \u\h~Z bgnhjfZpbb h-ijh\_"_
fhglm fhglZ m h[hjm~h\Zgby

— bkihevah\Zgb_ jZ[hg_]lh \j_f_gb khljm~gbdh\ g_wnn_

— [hevrhc ihlhd “hdmf_glh\ gZ [mfZ ' guo ghkbl_eyo

Mg_Il ijh\_~_gby jZ[hl ih j_fhglm h[hjm~ h\Zgby-g_ y\ey
g_c Ijb ijh\_~_gbb jzZz[hl ih j_fhglm fhglZ m kmi_j‘¥Zca_j ~
dm \uiheg_gbx ij_"u”“ms_]h j_fhglZ ijb wlhf ~ZggZy bgr
[ulv azZj_]lbkljbjh\ZgZ \ bgnhjfZpbhgghc [Za_ Z bf_ggh
fhgl ~ZIZ \uiheg_gby j_fhglZ b mkeh\gZy hp_gdZ dZq_k
[hl Th \k_f wibf izjzf_1jzf "he gZ nhjfbjh\ZIlvky k\h"gZy
\'jZaj_a_ |I_ogbdh\ 1Zd b \ jZzaj_a_ deb_glh\ Ihjlh\uo Ilhc

lj_"ezZlZ_fZy fh~ bnbdZpby kms_kl\mxs_c dhgnb]mjZpbb «
\dexqZ_I| jZajZ[hldm b \g_"j_gb_ ijh]ljzffgh]h fh&fmey ©|
[hl 1 _ogbdh\2

ljh]jzffguc fh"mev ©leZgbjh\Zgb_ jZ[hl I_ogbdh\2 jj_"
Z\IhfzZlbazZpbb ijhp_kkh\ \ g_luj_o hkgh\guo gZijZ\e_g
j_1bkljbjh\ZIv aZy\db gZ h[kem b\Zgb_ b j_fhgl h[hjm~h\
\uiheg_gb_ azdzZah\ gZ \k_o wlZiZzo aZzZibku\Zlv h[jZlgmx
\_~_gguo jZ[hl b \_klb hig_lghklv

FhrbnbdZpby Ibih\hc dhgnb]mjZpbb ihalhebl mkljZghbl\
kms_kl\mxs_c bgnhjfZpbhgghc kbkl_fu

— hlkmlkl\b_ \hafh ghklb kha”z\Zlv aZzdZau gZ jZ[hlm |
I_ogbdhf 1Zd b Ihjlh\uf ij_~klzZ\bl_e_f

— hlkmlkl\b_ \hafh ghklb hlke_"b\Zlv nZdlu \uiheg_gby

— hlkmlklI\b_ dhgljhey dZq_kI\Z \uiheg_gby jZ[hl |I_ogt

JZajzZ[Zlu\Z_fuc ijh]jZzffguc fh*mev "he _g Z\lhfZlba
nmgdpbb dzZd jbk

— aZj_]bkljbjh\Zlv aZzy\dm gZ jZ[hlm |I_ogbdZ

— \uihegblv jZ[hlu



— hp_gblv jZ[hlm | _ogbdz
— knhjfbjh\ZIv hig_lghklv
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Ba kem™ _[guo nmgdpbc fh gh \u”~_eblv ihfhsv b gZkljh

Hkgh\gufb nmgdpbyfb ijh]jzffgh]lh fh*"mey ©leZgbjh\Z
gbdh\2 y\eyxlky j_]bkljZpby aZzy\hd gZ j_fhgl hnhjfe_gb
[hl dhgljhev \uiheg_gby jZ[hl b nhjfbjh\Zgb_ hiqg_Ilghklb

LzZzdbf h[jzahf g_h[oh”~bfh jZajz[hlZlv \ Ibih\hc dhgnb]m
N ijhljzffguc fh mev ©leZgbjh\Zgb_ jZ[hl | -ogbdh\?
jhlh j_Zebah\Zlv ke_"mxsb_ h[t_dlu f_lIZ~Zgguo

— kijZ\hgqgbdb \b”u jZ[hlu

— "“hdmf_glu azdzZa jZ[hlu |_ogbdZz

— "mjgZe “hdmf_glh\ ©AZdZa jZ[hlu |_ogbdz?

— hlg_lu hlg_I| ©L_ogbdb mqg_I| \uiheg_gby aZdZah\
\Zgby?2 hlq_l ©L_ogbdb mq_I| \uiheg_gby aZzdzZah\ 2 hl
ih g_d ebklm?2 hlg_I| ©L_ogbdb ~_IZebazZpby jzkq_IlZ k*

Kibkhd ebl_jZImju

:dbgvrbg : K F_Ih*"bdZ dZklhfbazZpbb Ibih\uo ijbde
r_ gbc gZ [Za_ | _ogheh]lbg_kdhc ieZlnhjfu © K ]
: K :dbgvrbg G : :dZlh\Z 6WXGLHBW/ KWWSYV
F\EHUOHQLQND UX DUWLFOH Q PHWRGLND ND
UHVKHQL\ QD ED]JH WHKQRORJLFKHVNR\ SODWIF
jZs_gby

=heh\dh\zZz : K Ijh_dIbjh\Zgb_ kbkl_fu mijZ\e_gb
ijb ijhp_kkghf ih~oh”_ dzZd hkgh\u “ey kharZgby [ba
: K =heh\dh\Z G < Dhehk MijZ\e_gb_ [bag_k ijh]
gh wdhghfbq_kdbo kbkl_fZo ijh[e_fu b i_jki_dlb\u
F_""mgzZjh~ghc gZmqggh ijZzdlbg_kdhc dhg;n eflhgpbb
jh~r Ba” \h ;MDWH K +

=heh\dh\Z : K BgnhjfZpbhggZy fh*_ev ~_yl_evgh
hjb_glbjh\Zgghc gZ ijhp_kkguc ih”oh” d mijZ\e_gbx
\Z G < Dhehk <_klgbd ;_elhjh~rkdh]l]h mghb\_jkbl_|

ghfbdb b ifZ\Zz — « — K +
AZoZjg_gdh G = DZklhfbazZpby ijh]jzffguo ijh~mdl
© K Ij_"ijbylb_ @& G = AZoZjq_gdh :fZpbhgl_eh\

gh ZgZeblbg_kdb_ kbkl_fu b I_oghehlbb fZl_jbZeu (
gZmqgh ijZzdlbg_kdhc b gZmqggh f_Ih”bg; kdhcjdhgn_j
— K +

K\_~_gby h[ Z\lhjZo
Dhil_eh\ :e_dk_c :e_dkzpokh¥od ;_elhjh~"kdbc mghb\_]

dhhi_jZpbb wdhghfbdb b ijZ\Z Jhkkby : -elhjh~k
jhr me Kz~h\Zy © H PDLO .RSWHORY D#PDLO UX



AZoZjqg_gdh GbdheZc dHjbgdhjwdhdpgqgzZmd ~hp_gl dZn_"ju b
fZpbhgguo kbkl_f b I_ogheh]bc Jhkkby ; -elhjh”rkdZy
jh~ me Kz~ h\Zy : HPDLO .RSWHORY D#PDLO UX

.RSWHORY $OMHWH® V 3URJUDP 6WXGHQW %HOJ
&RRSHUDWLRQ (FRQRPLFV DQG /DZ %HOJRU
H PDLO .RSWHORY D#PDLO UX

=DNKDUFKHQNR&DIQNRETDWH RI 6FLHQFHV LQ (FRQR
B3URIHVVRU 'HSDUWPHQW RI ,QIRUPDWLRQ 6\VWHPV DQG 7
Rl &RRSHUDWLRQ (FRQRPLFV DIBGHRYZD\D 6 WU%HO BRI
H PDLO .RSWHORY D#PDLO UX
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Q_ey[bgkdbc Jhkm~Zjkl\_gguc dhee_"" ©Jhkl?
GZkb[meebg > J

Q_ey[bgkdbc f_oZgbdh |I_ogheh]bqg_kdbc |I_ogbdmf
?s_jdbgZ E <

X'gh MjZevkdbc | _ogheh]bg_kdbc mgb\_jkbl_|I

BKDMKKL<?GGUC BGL?EE?DL <HAFH@GHKLB
B <EBYGB? G: I JHN?KKBHG:EVGMX >?YL?EVGHKLYV
F:RBGBKL: DJ:G:

< klZlv_ jZzkkfzZljb\ZxIky \hijhku bkihevah\Zgby bkdmkkk _ggh]h |
guo kn_jZo ijhn_kkbhgzZevghc ~_yl_evghklb g_eh\_dZ gz-kh\j_f_g
f_gyxl wfibjbg_kdbc ih"oh® ZgZebabjmy nZdlhju \ebygby bkdmk
gZ ijhn_kkbx fZrbgbkl djZgZ djZgh\sbd GZmqggZy aZhi@dgZ b p_e
kzZlv ijhp_kku bkihevah\Zgby bkdmkklI\_ggh]lh bgl_ee_dIZ _]h \h
kIN\Z b g_~hklzZldb \ ~Zgghc ijhn_kkbb

Dexg_\u_ keb¥XAimkkI\_gguc bgl_ee_dl fZrbgbkl djZgZ -ijhn_kkk
pby ijhba\h”~bl_evghklv Ijm~Z

ODOWVHY , 9

&KHO\DELQVN 6WDWH &ROOHJH ©5RVW?2
IDVLEXOOLQ "' 5

&KHO\DELQVN OHFKDQLFDO DQG 7THFKQRORJLFDO &R
(VKFKHUNLQD / 9

6RXWK 8UDO 8QLYHUVLW\ RI THFKQRORJ\

$57,),&,8/ ,17(//,*(1&( 3266,%,/,7,(6 $1' ,1)/8(1&(
21 7+( 352)(66,21%$/ $&7,9,7< 2) $ &5%$1( 23(5%$725

7KH DUWLFOH GLVFXVVHV WKH XVH RI DUWL,FLDO LQWHO
DFWLYLW\ DW WKH SUHVHQW VWDJH 7KH DXWKRUV DSSO\ [
LQAXHQFH RI DUWL¢FLDO LQWHOOLJHQFH RQ WKH SURIHVYV
SXUSRVH RI WKH VWXG\ LV WR GHVFULEH WKH SURFHVVHYV |
DGYDQWDJHYV DQG GLVDGYDQWDJHY LQ WKLV SURIHVVLRQ
H\ZRUBWWL,FLDO LQWHOOLJHQFH FUDQH RSHUDWRU SU

GZ kh\j_f_gghf wlzi_ jZa\blby h[s_kI\Z \k_ [hevr__ ac
IZxl \hijhku bkihevah\Zgby bkdmkklI\_gghlh bgl_ee_dlI:
k\h_ ijbf_g_gb_ \h fghlbo kn_jZo P_eb b—alZibkdbvbkke
ijhp_kku bkihevah\Zgby bkdmkklI\_gghlh bgl_ee_-dlz _]¢
fms_kI\Z b g_~hklzZldb

BkdmkkI\_gguc bgl_ee_dl BB ij_"klz\ey_|I| kh[hc h[eZ
azgbfZxsmxky khanrzZgb_f ijh]jzff b kbkl_f kihkh[guo '
gb h[uggh Ij_[mxsb_ \ukhdh]h mjh\gy g_eh\_q_kdh]h jZz



\ k_[y kihkh[ghklv d h[mqg_gbx j_r_gbx ijh[e_f jZkihagzZ\Zq
h[jz[hld_ yaudZ b fgh]bf ~jm]bf Zki_dlzf dhlhju- jZg__ kgb
1ZIb\hc q_eh\_q_kdh]h khagZgby

Hkgh\gu_ ih*oh”u d kha”rZgbx bkdmkklI\_ggh]h bgl_ee_o
k_[y kbf\hevgu_ kbkl_fu fzZrbggh_ h[mg_gb_ b-g_cjhggu_ |
gu_ kbkl_fu jzZ[hlZx] iulZykv fh”"_ebjh\ZIv kbf\hebqg_kdh_
Ilh \j_fy dzd fZrbggh_ h[mg_gb_ ihalhey_| kbkl_f_ ih\urzZlv
gZ hkgh\_ ~"Zgguo b ~_eZlv ijh]lghau beb ijbgbfzZlv j_r_gby
hiulz G_cjhggu_ k_Ib kha”Zggu_ ih h[jZam gq-eh\_qgq_kdh]
amxl fgh _kl\h ‘\azZzbfh”_ckl\mxsbo we_f_glh\ ~ey \uiheg_dg
az™r"zZq > k

Lzd _ ijbf_g_gb_ bkdmkklI\_gghlh bgl_ee_dIlZ AdexqZ_1I \ k
\Zgb_ j_gb h[jZz[hldm _kl_klI\_ggh]h yaudzZ dhfivxl_jgh_ aj_
aZpbx ijhba\h?klI\Z f_"~bpbgkdmx "bZ]ghklbdm j_dhf_g~ZIl_e
Z\lhghfgu_ ljZzgkihjlgu_ kj_~kI\Z b ~j H”gzZdh g_-kfhljy gZ [h
"_gby bkdmkklI\_gguc bgl_ee_dl *h kbo ihj "Ze_d hl iheghc
\k_o Zki_dlh\ q_eh\_qg_kdh]lh bgl_ee_dlZz

Klhbl hif_Iblv glh bkdmkkl\_gguc bgl_ee_dIl \ghkbl agzZgb
fms_kI\Z \h fgh]b_ ijhn_kkbb GZmqggZy gh\bagZ aZdexqZ_|I|
dmkklI\_gguc bgl_ee_dl fh'_I hdZau\Zlv \ebygb_ gZ ijhn_k
djZzgZ ih\urZy wnn_dlb\ghklv jZ[hlu b jZkrbjyy-\hafh ghklb
klh\  F_lh”~u bkke —"W\Zlgjtoyg_kdbc ih"oh” ZgZeba nZdlhjh\ \
gby bkdmkkI\_ggh]h bgl_ee_dlZ gZ wim ijhn_kkbx

G_dhlhju_ ba ij_bfms_kI\ BB \dexqzZx| \ k_[y Z\IhfZlbaZphb:
N _ckl\bc wlh ihalhey_|I| Z\IlhfZlbabjh\ZIlv fgh _kI\h ih\lhjyxs
hk\h[h rZy \j_fy ki_pbZebklh\ ~ey [he__ I\hjg_kdhc jZ[hlu
h[jZz[Zlu\Zlv b ZgZebabjh\Zlv [hevrb_ h[t_fu “"Zgguo ihfh]Z
iZll_jgu 1_g”~_gpbb b \u\h”blv ihe_agu_ bgkZclu ey ijbgy

Ijb wihf bkdmkklI\_gguc bgl_ee_dIl fh _I \uihegydv aZ”"Zqgb k
ghklvx b kdhjhklvx qlh fh™_I| [ulv \Z 'gh \ f_~bpbg- nbgZgkZo
l]bo kn_jZo 17_ Ij_[m_Ilky Jukljuc b lhgguc ZgZeba < h[eZkl
h{kem ' b\Zgby deb_glh\ BB iha\hey_I| kha”z\ZIv -i_jkhgZebal
oh”u mqgblu\Zy bg”"b\b"mZevgu_ ihlj_[ghklb dZ ~h]h ihlj_[b
ijhn_kkbb 1Zdb_ dZd nbgZgku beb debgbqg_kdzZy-f_"bpbgz ¢
abjh\Zgby < wlhc klyab bkdmkkI\_gguc bgl_ee_dFkfh _| ihfhqv
ghklv ijbgylby j_r_gbc gZ hkgh\_ ZgZebaz ~Zgguo > k @

<g_"j_gb_ bkdmkklI\_ggh]lh bgl_ee_dlZ fh _| kha”Z\Zlv gh\
gZevgu_ \hafh ghklb b kihkh[u bkihevah\Zgby | -ogheh]bc "¢
NZgq GZijbf_j \ f_~bpbg_ BB ihfh]Z_I \ “bZ]ghklbd_ b \u[h]
nbgZgkZomijzZ\e_gbb jbkdzZfb b ijh]Jghabjh\Zgbb jugdz 2z \
gbb \ Zz~2Zilb\ghf h[mg_gbb b jZza\blbb i_jkhgZebabjh\Zggu
h[mqg_gby L_f g_f_g__ \Z'gh mgblu\Zlv dgdkdmki_rgh_ \g
kiI\_gghlh bgl_ee_dIlZ Ij_[m_I k[ZeZgkbjh\Zggh]h ih*oh”~Z b
\hafh ghkl_c b h]jZzgbqg_gbc



LZd \ gzZklghklb ijhn_kkby fZrbgbklZ djzZzgz fh _1 [ul\
gZ k bkihevah\Zgb_f I_ogheh]bc bkdmkkI\_gghlh bgl_ee
kihkh[h\ dZd bkdmkkl\_gguc bgl_ee_dl fh _I \g_klb \d
n_kkbx > k @

<h i_j\uo wlh ih\ur_gb_ [_ahiZzkghklb BB fh _1I bkih
kha~zZgby kbkl_fu fhgblhjbg]Z b ij_~kdZazZgby khklhyghby
ihalhey_1| \uy\eylv ihl_gpbZevgu_ ijh[e_fu b ij_"~hl\jZs:
\Zgh "ey h[_ki_gq_gby [_ahiZzkghklb fZrbgbklZ b hdjm Z

<h \lhjuo bkdmkklI\_gguc bgl_ee_dIl kihkh[kI\m_I hilb
kh\ ih~rt_fzZ b i_j_f_s_gby ]ljmah\ 1Zd dzd fh _| ZgZeb:
\_k_ ]jmah\ jZkklhygbb ih]l]h?"guo mkeh\byo b *jm]bo nZ
n_dlb\ghklv b khdjzZzsZy \j_fy \uiheg_gby azZz”~Zq- Bkihev
abjh\Zgguo kbkl_f mijz\e_gby djZzghf k BB ihalhey_1| me
klZz[bevghklv ih~t_fzZ b i_j_f_s_gby Jimah\ WIh fh”_I kg
\_qg_kdbo hrb[hd b ih\ukblv ijhba\h”bl_evghklv Ijm~Z

LZd _ bkdmkkI\_gguc bgl_ee_dl fh _I [ulv bkihevah\Z¢
1Z hdjm Zxs_c kj_"~u \dexqZy h[gZjm  _gb_ ij_iylkl\bc e
h{t_dlh\ qglh ih\urzZ_I [_ahiZzkghklv b ij_~hI\jZsZ_1 \hafh

D Ihfm “_ kbkl_fu h[mqg_gby k bkihevah\Zgb_f BB fh]m
gbb gh\uo fZrbgbklh\ kbfmebjmy jZaebqgu_ kp_gZjbb jz
eyy j_dhf_g”~Zpbb ih hilbfbaZpbb ijhp_kkh\

< lj_lvbo bkdmkkl\_gguc bgl_ee_dl bljZ_1I \Z gmx jF
wg_jlhihlj_[e_gb_f Hg fh _I [ulv bkihevah\Zg ~ey hilb
ihlj_[e_gby djZgh\uo mklZgh\hd qlh fh _I ijb\_klb d wd
kgb_gbx wdheh]bg_kdh]h \ha~_ckl\by

Bkihevah\Zgb_ bkdmkkI\_gghlh bgl_ee_dlzZ \ ijhn_kk
gZ fh™_1 agZgbl_evgh m\_ebqgblv wnn_dlb\ghklv §Z[hlu |
\ukblv [_ahiZzkghklv \ jZ[hgbo mkeh\byo H~*gZdh \g_"j_¢
lj_[m_1 khhI\_IlklI\mxs_]h h[mg_gby b h[_ki_g_gby kh[e:
[_ahiZkghklb > k @

BkdmkkI\_gguc bgl_ee_dl \ ijhn_kkbb djZgh\sbdZ fh"
Ahklzldhy < i_j\mx hq_j_~v ke_~m_1I hif_Iblv hljZgbq_
Z~Zilbjh\ZIvky d g_klzZg~Zjlguf kbimZpbyf BB fh _| [ulv
"ey \uiheg_gby hij_~_e_gguo azZz~Zq b klzg"Zjllghkio hi_j:
iulu\Zlv Ijm~ghklb \ kbIimZpbb dhlhju_ \uoh”*yl-az ij_"
fbjh\Zzgby G_klZg~Zjlgu_ mkeh\by 1Zdb_ dzZd baf_g_gb
beb g_h'br"Zggu_ ihf_ob gZ jZ[hg_c I_jjblhjbb fh]lml \
"ey BB djZgh\sbdZz

Lzd _ \Z gmx jhev b]jZ_I| hikmlkl\b_ g_eh\_q_kdh]h bgl
gby Q_eh\_d jZ[hlZxsbc \ dZq_kI\_ djZzgh\sbdz fh _I ij
j_r_gby b bkihevah\zZlv k\hx bglmbpbx hkgh\Zggmx gZ h
gby az~Zq < hlebgb_ hl wlih]lh BB fh _I [ulv h]jZgbqg_g \
ihgylv lhgdb_ gxZgku b mkeh\by ijb jZz[hl_ k djZghf hg b
\hafh ghklb \hkijbylby hdjm Zxs_c kj_"u ih kjZ\g_gbx k



fh™_1 ijb\_klb d Ijm~ghklyf \ jZkihagzZ\Zgbb g_klzZg~Zjlguo Kkl
h{t_dlh\ qglh klZzg_I djblbqgguf \ jZ[hl_ k djmigufb ]JjmaZzfb

?keb jZzkkfzZljb\Zlv BB k lhgdb aj_gby jZ[hgbe f_kl Ih dh
_lky bo hkljzy g_o\zZldz fh gh bkihevah\Zlv bkdmkklI\_gg!l
fhf_glZz ihdZ g_ gZc”™_I|ky q_eh\_d gZ wlh f_klh LZd _ fh"
BB ijb jz[hl_\ ~"\_ kf_gu dh]*Z d ijbf_jm hg [m~_1| jZ[hlZI
eh\_d \ ~_gv

>ey BB 0ZjzZzdl_jgZ hl]jZgbg_ggZy fh[bevghklv LZd qg_eh\_c¢
gh i_j_f_szZlvky ih jZz[hqg_c I_jjblhjbb b e_]dh ih”kljZb\ZIvky
gby az”~zZqgb : bkdmkkl\_gguc bgl_ee_dl jZ[hlZxsbc \ dZq_Kkl|
fh™_ I [ulv h]jZgbg_g nbabg_kdbfb mkeh\byfb k\h_]h jZaf_s_
ihlj_[h\Zlv “"hihegbl_evguo g_eh\_q_kdbo \f_rzZl_evklI\ *ey b
iheh” _gby beb \uiheg_gby ki_pbnbg_kdbo az”~Zq > k @

?s_ h~rgbf g_"hklzZldhf BB fh™_I kem blv hlkmlkl\b_ dhffmghb
gZ\udh\ DjzZgh\sbdzf gzklh Ij_[m_lky \azbfh”_ckl\b_ k ~jm]k
kljhbl_evghc iehsz”~d_ Q_eh\_d fh _I wnn_dlb\gh h[sZlvky
[hgbfb i_j_"~zZ\ZIv bgkljmdpbb b j_Z]bjh\ZIlv gZ \hijhku beb i
gZijhlb\ fh _1 [ulv h]jZgbg_g \ k\h_c kihkh[ghklb d dhffmgl
kfh _I ‘azbfh”~_ckl\h\Zlv k ex”vfb

Djhf_ Ihlh bkihevah\Zgb_ BB \ dZq_kI\_ djZgh\sbdzZ fh"_
| _ogbg_kdbf ijh[e_fzf beb g_ihezrdzf GZjmr_gb_ jZ[hlu ij
h{_ki_g_gby beb Ziizjzlgu_ k[hb fhlml ihle_qv -aZ kh[hc ij._
[hlu BB b Ij_[h\ZIv \j_f_gb b j_kmjkh\ ~ey \hkktzZgh\e_gby
gZevghklb LZd _ jZ[hlZ bkdmkkI\_ggh]lh bgl_ee_dIZ \ agZqgl
aZ\bkbl hl Thgghklb b dZzgq_kI\Z \oh~guo "Zgguo G_ijZ\bevgu
NZggu_ fhlml ijb\_klb d hrb[dZf \ \uiheg_gbb az”~zZq 1jb wlhf
lj_[m_I ihklhygghlh h[gh\e_gby b |I_ogbqg_kdhc ih**_j'db ~e
hilbfZevghc ijhba\h?bl_evghklb qlh fh _I kha*zZ\ZIlv azZ”™_j «
lj_[h\ZIv "hihegbl_evguo azljzl > k @

J_amevIiZOhly BB ijbghkbl fgh _kI\h ij_bfms_KkI\ \ Z\IhfZlbs
hij_~_e_gguo ijhp_kkh\ \ ijhn_kkbb djZgh\sbdZ hg fh _1 ki
hljZzgbg_gbyfb Ilj_[mxsbfb “hihegbl_evguo f_j ij-*hklhjh gh
" \f_rZl_evklI\Z b dhgljhey g_eh\_dZ “ey h[_ki-q_gby [_ah
n_dlb\ghklb jZ[hlu

AZdexq_d¢Zdbf h[jZzahf \Z gh mqgblu\Zlv wib g_"hklZldb ijb j
d_ \g_"j_gbb b bkihevah\Zgbb kbkl_f bkdmkkI\_ggh]h bgl_ee_
gZevghc ~_yl_evghklb fZrbgbklZ djZzgZ < p_ehf BB hdZau\Z_|
\ebygb_ gZ ijhn_kkbx djZgh\sbdZ 1Zd dZd \k_ ij_bfms_KkI\Z
lh bgl_ee_dIZ h[_ki_qgb\Zxl jZpbhgZevgh_ b wnn_dlb\gh_ bk
rbjhdbo \hafh ghkl_c fh gh \j_f_ggh azZdjulv ijh[_eu \ jZ[hq
h[_ki_gb\ g_ij_julgmx jZ[hIm



Kibkhd ebl_jZImju

cabf[Zz_\ > @ BkdmkklI\_gguc bgl_ee_dl b fZrb
> @ :abf[z_\ B : DmZg B < =meb"Zz <-klgbd k

"h\zZghbc — < — K = 85/ KWWSYV HOLEUDU
DVS"LG NZ1Z h[jZs_gby
;Z[bg G : :gZeba wnn_dlb\ghklb ijbf_g_gby bgl_,

g_cjhgghc k_Ib ~ey j_r_gby az~Zqb jZkihagZ\Zgby
[bg ILFN:DUH *URXS 6FtHQFH — K + 85/

KWWSV QLFNZDUH JURXS VFLHQFH PO LQQ DQDO\
;Zcgh\ @ F Jhev b f_klh jh[hlhl_ogbdb \ kh\j_f_gghf fl
gh\ J K AZjbih\Zz GZmdZ b h[jZah\Zgb_ gh\l

< — K +— 85/ KWWSV HOLEUDU\ UX LWH
NZIZ h[jZs_gby

:ZjjZl > lhke_~g__ bah[j_l_gb_ g_eh\_q_kl¥ bkdn
e_dl b dhg_p wju KRPR VDSLHQV > _cfk :Zjjzl i
\he— _ ba”*Fhkd\Z :GN-— k

<Zkbev_\Z > L_g”_gpbb \ jZa\blbb bkdmk#Bi5/ gghlh
KWWS URERWRYHG UX LVNXVVVWYHQQE&BGIQWH

MI_]_gh\ G ; BkdmkklI\_gguc bgl_ee_dl gZ k_]h"gyrgbc
|_ogbg_kdb_ gZmdb we_dl+hg eZmqgg — B5d
KWWSYV XQLYHUVXP FRP UX WHFK DUFKLYH

K\_~_gby h[ Z\lhjZo

FZevp_\ Bevy <eZ"bjfbijh\d\Zl_ev Q_ey[bgkdbc ]
kiI\_gguc dhee_"" ©Jhkla Jhkkby ] Q_ey[bgkd
H PDLO LO\DPDOWVHY #OLVW UX

GZkb[meebg >ZgbeZ Jboghrldh\\blgev Q_ey[bgkdb<c f_o0Zgl
gheh]bg_kdbc I _ogbdmf Jhkkby ] Q_ey[bgkd me
H PDLO GU #\DQGH[ UX

?s_jdbgZ Ex~fbezZ <ezZ"blfdjjb\gg _ih*"Z\Zl_ev X gh MjZ
kdbc | _ogheh]lbg_kdbc mgb\_jkbl_lI Jhkkby ] Q_
jh\kdhlh Z H PDLO O\XGPLOD HVKHUNLQD#PDLO U

ODOWVHY 7,lODDBKHU &KHO\DELQVN 6WDWXHVERDOH.
&KHO\DELQVN 7FKDLNRYVN\ 6WU H PDLO LO\DPI
IDVLEXOOLQ7HDFHFKHW 5 KHO\DELQVN OHFKDQLFDO DC
5XVVLD &KHO\DELQVN 3HUYR\ 3\DWLOHWNL 6WL
(VKFKHUNLQD /\&K5@LRPW PHFWXUHU 6 R XWK
Rl 7THFKQRORJ\ 5XVVLD &KHO\DELQVN
H PDLO O\XGPLOD HVKHUNLQD#PDLO UX



M>D

Fmlh\bgzZ G < ;Zcfmozf_~h\ J D Lbohfbjh\ > <
DzZjzlZg”"bgkdbc |I_ogbqg_kdbc mgb\_jkbl_I bf :[uedZkzZ KZ]b

KHA>:GB? BGL?EE?DLM:EVGHC KBKL?FU >EY
'<LHF:LBQ?KDH=H :G:EBA: HK<?S?GGHKLB K
BKIHEVAH<:GB?F [JH=J:FFBJM?FUO BKLHQGBDH< K<?L:

< jZ[hl_ij_"klZ\e_gZ jZajzZ[hldZ bgl_ee_dImZevghc kbkl-fu ey Z\IhfZl
aZ hk\_s gghklb k bkihevah\zZgb _fijh]jzffbjm_fuo bklhggbdh\ k\_1Z 1]
ZelhjbTf Z\IhfZlbq_kdh]lh ZgZebaz hk\_s_gghlMahiRgbhWwigbljcZ§Z bkih
fbjm_fuo bklhggbdh\ k\_1Z Kbkl_fz \dexqZ_ |\ k_[y ~Zlgbdb hk\_s_ggt
mijz\e _gby bklhqgbdzfb k\_1Z b kbkl_fm mijz\e _gby 1jh\_~ ggu_ wdk
bkke_ ~h\Zgby ihdZaZeb qlh ij_"eh’ _ggZy kbkl_fZ h[_ki_gb\Z_1| wg_j
wnn_dib\ghkliv b dhfnhjlghklv hk\_s_gby

Dexq_\u_ keBWZhfZlbg_kdbc ZgZeba hk\_s_gghklb ijh
db k\_1Z wnn_dlb\ghklv hk\_s_gby wg_jjhwnn_dlb\ghkliv

Hzffbjm _fu_ b
v dhfnhjlghkl

OXWRYLQD 1 9 %DLPXNKDPHGRY 5 . 7TLNKRPLURY ' 9
.DUDJDQGD 7HFKQLFDO 8QLYHUVLW\ QDPHG DIWHU $E\O

"(9(/230(17 2) $1 ,17(//,*(17 6<67(0
)25 $8720$7,& ,//80,1$7,21 $1$/<6,6
86,1* 352*5$00%$%/( /,*+7 6285&(6

7KH DUWLFOH GLVFXVVHV WKH GHYHORSPHQW RI DQ LQWHOC
DQDO\VLV XVLQJ SURJUDPPDEOH I@UJEYWWRPOM HY L Q ¥ LIDMMRIUR §
SURSRVHG EDVHG RQ WKH XVH Rl SURJUDPPDEOH OLJKW VRXUFH
VRXUFH FRQWURO GHYLFHV DQG D FRQWURO V\VWHP ([SHULPHC
VIVWHP SURYLGHV OLJKWLQJ HI¢FLHQF\ HQHUJ\ HI(.FLHQF\ DQG

.H\ZRU®XWRPDWLF OLJKW DQDO\VLV SURJUDPPDEOH OLJKW V
HI¢FLHQF\ OLJKWLQJ FRPIRUW

Hk\_s_gbwlh h*"bg ba kZfuo \Z 'guo nZdlhjh\ dhlhju_ \ebyx
nhjl a~hjh\v_ b kZfhgm\kl\b_ g_eh\_dZ 1jb gbadhf mjh\g_
fh™_ I mizZzklv ijhAmdlb\ghklv jZ[hlu ih\ukblvky mlhfey_fhklv
ky aj_gb_ b dhgp_gljZpby \gbfZgby 1Ijb wihf kebrdhf \ukhdb
\_s_gghklb IZd _ hdzZau\Z_1 g_]Zlb\gh_ \ha”_ckl\b_ gZ a”h
fh™_ 1 ijb\_klb d 1jz\fZzf q_eh\_dZ gZ ijhba\h~kI\_ G_"hklZlhq
kbkl_fu hk\_s _gby hkgh\Zgghc gZ jmqgghf mijZ\e_gbb g_ fh
m~h[gh_ j_Imebjh\Zgb_ k\_Ih\h]lh ihlhdz

>Zggmx ijh[e_fm fh'gh j_rblv bkihevamy bgl_ee_dIimZev
Hgb bf_xI \hafh ghklv kZfhklhyl_evgh hp_gblv I -dmsbc mjh\
ghklb \ ihf_s_gbb b \uihegblv baf_g_gby iZjZf_4jh\ hk\_s_g
al\hebl \ ex[h_ \j_fy kmlhd b ijb ex[uo mkeh\byo h[_ki_qgblv
mjh\_gv k\_Ih\h]h ihlhdZ LZdbf h[jZahf kha”Zgb_ bgl_ee_d



Ney ZgZebaZ hk\—sZdbmhEkEwgZy aZz~"ZqZ dhlhjzy bf__1\Z
qg_kdh_ agZq_gb_ JZa\blb_ bkdmkklI\_ggh]lh bgl_ee_dlZ
ey _ | \uihegylv \k_ [he__ lThgqgu_ wnn_dlb\gu_ \ugbke_gh
kzZfuo jZkijhkljZg_gguo fh gh \u”~_eblv

— f_Ih” fZrbggh]h h[mqg_gby h[_ki_gb\Z_I| \ukhdmx wn
ebaz hk\_s_gghklb gh ijb wihf lThqghklv m g_]lh gb _ q_
\_ bkdmkklI\_gguo g_cjhgguo k_1I_c

— bkdmkkI\_ggu_ g_cjhggu_ k_Ib iha\heyx!l R[_ki_ql
ghklv ZgZebaz hk\_s_gghklb ijb wlhf |Ij_[mxlky agZq
| _evgu_ j_kmjku

— f_Ih”u klIZIbklbg_kdh]lh ZgZebaz bf_xl hlghkbl_evgl
Ib\ghklv b IThgghklv ZgZebazZz hk\_s_gghklb ijb wlhf g_I
| _evgZy ih~]lhlh\dZ ~Zgguo

ljh]ljZzffbjm_fu_ bklhggbdb k\_1Z bkihevamxlky-\ [hevr_
"“h\Zgbc dhlhju_ ihk\ys_gu kha”“Zgbx bgl_ee_dImZevguo
kdhlh ZgZebazZ hk\_s_gghklb qlh iha\hek\ Isf_gyhkIliZ)\Zf_
aZ\bkbfhklb hl j_amevlZlh\ ZgZebaz > k @ KljmdImjZz
g_h[oh”bfu_ nmgdpbb Z 1Zd _ [ulv wnn_dlb\ghc b fZkrl
i_j_gbke_gu hkgh\gu_ nmgdpbb

— k[hj "Zgguo h[ mjh\g_ hk\_s_gghklb >ZggZy nmgdy
ihfhsvx "Zlgbdh\ hk\_s_gghklb

— h[jz[hldZ ~Zgguo Ijhba\h?blky k ihfhsvx f_lh~h\ h[jZ
fZrbgghlh h[mqg_gby bkdmkklI\_ggh]lh bgl_ee_dlZ beb klZl

— ijbgylb_j_r_gbc h[ baf_g_gbb iZzjzf_Ijh\ hk\_-s_gghkl
ky gZ hkgh\_ j_amevlzZlh\ h[jZ[hldb "Zgguo h[ mjh\g_ hk'

ljb jZzajzZ[hld_ kljmdImju bgl_ee_dIimZevghc kbkl_fu g_
\Zlv ke_"mxsb_ hkh[_gghklb

— "bZiZahg baf_jy_fhc hk\_s_gghklb b Ilhgghklv baf_j.

— lhgghklv b wnn_dlb\ghklv ZgZebaZ hk\_s_gghklb

— \hafh ghklb kbkl_fu ih j_]Imebjh\Zgbx hk\_s_gby

Qlh[u jZkrbjblv nmgdpbhgZe kbkl_fu J[ueb ~hfZ\e_gu
gby bklhggbdzZfb k\_I1Z < khhI\_lklI\bb k [ehdhf ijbgylby
mq_I|Z \g_rgbo nzdlhjh\ hk\_s_gghklv ih]lh”rz \j_fy km
mijZ\ey_1| bklhggbdzfb k\_I1Z :elhjblf Z\IhfZlbg-kdh]h
ghklb "he”_g [ulv hkgh\Zg gZ kh\j_f _gguo f_|Ih~Zo bkdn
e_dlzZ b kihkh[_g h[_ki_gblv \ukhdmx Ihgghklv b [ukljh”’
H[sZy ko_fZ Zelhjblfz Z\IhfZlbg_kdh]lh ZgZebaZ hk\_s_
ij_"klzZ\e_gZ ke_"mxsbf h[jZahf k[hj “"Zgguo h[ hk\_s_g
"Zgguo hp_gdZ I_dms_]h mjh\gy hk\_s_gghklb kjZ\g_c¢
hk\_s_gghklb k wiZehgguf mjh\g_f ijbgylb_ j_r_-gby h g
f_g_gby izjzf_Ijh\ hk\_s_gby

Mgblu\zy f_Ih” h[jZ[hldb "Zgguo [ue \u[jZg Ze]hjblf 2
lh ZgZebaZ hk\_s_gghklb hkgh\Zgguc gZ klZlbklbqg_kdt
bkihevam_I f_Ih”~u klZIbklbqg_kdh]lh ZgZebazZ ~ey \uyle_¢
\ "Zgguo h[ hk\_s_gghklb > k @ Lzdb_ Zelhjblfu ij



b g_Ilj_[mxl] [hevrbo \ugbkebl_evguo j_kmjkh\ gh hgb fh]lml
f_gvrmx lhgqghklv ZgZebazZz hk\_s_gghklb q_f Ze}hjblfu hkgl
rbgghf h[mqg_gbb beb bkdmkklI\_gghf bgl_ee_dl_

JZkqg_lu \ "Zgghf ijh_dl_\uiheg_gu khleZkgh mjh\gx hk\_s_g
Ney ihf_s_gbc dhfivxl_jguo deZk#dkh\ ed

>7Zgguc mjh\_gv hk\_s_gghklb "hklb]Z_Ilky aZ kq_I _kl_kI\
klI\_ggh]h hk\_s_gby
Mjh\_gv _kl_kI\_gghlh hk\_s_gby \ dhfgzl_ jzaf_jzfb 1 f
ghf \izkfmjguc ~_gv
Ml1jh + Mjh\_gv hk\_s_gby exdkh\
lhem” _gguc i_jbh~? + Mjh\_gv hk\_s _gby €
Ihke_ihem”~_gguc i_jbh” + Mjh\_gv hk\_s_gby

G_h[oh”bfh_ h[hjm~h\Zgb_
k\_Ih~"bh~gZy eZfiZz Fhsghklv <l p\=Ilh\ZyDI_fi_jZImjZz
Abff_j
NjZc\_j "ey k\_Ih*bh”~guo iZg_e_c
NZlgbd "\b' _gby “ey k\_Ibevgbdz
"Zlgbd hk\_s_gghklb
LZdbf h[jZzahf g_"hklZlhd hk\_s_gghklb g_h[oh”*bfh dhfi_g
dmkkI\_ggufb bklhqgbdZfb hk\_s_gby b ey wlhlh fu ij_"eZ]
\Zlv kbkl_fm Z~Zilb\ghlh hk\_s_gby > k @
Mjh\_gv bkdmkklI\_ggh]lh hk\_s_gby b ihlj_[ey_fhc fhsghkll
MIljh * ?kl_kI\_ggh_ hkdsmghb\_gv bkdmk
kI\_gghlh hk\_s_gby kha”z\Z_fh]h ezfizfb ijbf_-jgh jZ\_g
]h gm gh A <lAq AZ qZkZ [m~_| A <lAq
lhem”~_gguc i_jbh~ + <g_rg_J]lh hk\--s_gby ~hkl
dmkkI\_ggh_ hk\_s_gb_ g_ lj_[m_Ilky
Ilhke_ihem”_gguc i_jbh~ + Mjh\_gw _klI_kI\_ggl
gby ed G_h[oh”~bfh _s_ ed bkoh”ysbo hl ezZfiu ihen
Mfgh Z_f gZ qZkZzZ ihemqz_f <IlAq aZ qzZkz
< _g_j + Mjh\_gv hk\_s_gby ebzdhk\_s_gb_ hl
ed qglh ijbf_jgh khklz\ey_|I <lAq KmfiZjgdh «zblh]zkz
bf__f ke_"mxsb_ ihdzZzazl_eb wg_jlhihlj_[e_gby ij_"~klZ\e_g¢

IlhdZazl_eb wg_jlhihlj_[e_gby

<j_fy Hk\_s_gghklv

- G_Z"Zilb\gZy NZilb\gZy
Mljh <lAq <lAq
lhem”~ _gguc i_jbh <lAq
Ilhke_ihem”_gguc j_jbh~ <|Aq <lAq
<_9_j <lAq <lAq
Blh] \ ~_gv <lAq <lAq
Blh] \ f_kyp d<lAq d<lAq




>hihegbl_evgu_ jZkq_Ilu ijb g_zZ~Zilb\ghf hk\_s_gbb

— d<tFAgmffZjgh_ihlj_[e_gb_ "\mfy eZfiZzfb \ h~rghf
f_kyp ijb iheghc hk\_s_gghklb

— d<tAgmffzjgh_ ihlj_[e_gb_ ~\mfy eZfiZfb \ h~ghf
az f_kyp ijb z~Zilb\ghc hk\_s_gghklb

LZdbf h[jZahf wnn_dlb\ghklv bkihevah\Zgby "Zgghc k
hdheh ;ueh khanrzZgh ijh]jzffgh_ h[_ki_q_gb- jbkmg
kh[{gh ihfhgv ijh\_klb \ugbke_gby

Bgl_jn_ck ijh]jzffu ©K\_Ihl_oghdza

< j_amevlzZl_ [ueh \uy\le_gh qlh kbkl_fzZ y\ey_Iky wg
dhfnhjlghc "ey ihevah\zZl_e_c¢ "~Z_1 dZq_kl\_ggh_ b wnn
\ jZaebgguo ihf_s_gbyo b gZ hldjulhf ijhkljZzgkI\_ > k

Ih j_amevlzlzZf fh gh \u”_eblv ke_"mxsb_ imgdlu

— Ney j_ZebazZpbb kbkl_fu z\IhfZzlbg_kdh]h ZgZebaz t
jZajzZ[hlZzgz Zjobl_dImjz b ijh]ljzffgh_ h[_ki_q_gb_ dh
kK_[y mkljhckI\Z mijzZ\e_gby bklhgqgbdzfb k\_1Z kbkl_fm
db hk\_s_gghklb

— gZ hkgh\_ bkihevah\zZgby ijh]jzffbjm_fuo bkihggbdh
jZ[hlzZzg Zelhjblf Z\IhfZlbg_kdh]h ZgZebazZ hk\_s_gghklb



\ jZaebgghc f_klghklb b \ jZaguo mkeh\byo h[_ki_qgblv wnn_
kiI\_ggh_ hk\_s_gb_

— [ueb ijh\_"~_gu bkke_"h\Zgby dhlhju_ “hdZaZeb wnn_dlt
[hlZgghc kbkl_fu

Bkke_"h\Zgby ihdzZaZeb ke_"mxsb_ ij_bfms_klI\Z

— dhfnhjlghklv hk\_s_gby 1_gb b [ebdb hlkmlkl\h\Zeb

— wnn_dlb\ghklv hk\_s_gby ih \k_c dhfgZl_ beb gZ hldjull
gZlex"Zehkv khhI\_IklI\b_ Ij_[h\Zgbyf ghjfZlb\guo “hdmf_glh

— wg_jlhwnn_dlb\ghklv jZkoh” wg_j]lbb [ue kgb _g gZ
gbx k dezZkkbqg_kdbfb kbkl_fZfb hk\_s_gby

>7299gZy kbkl_fz bf__I i_jki_dlb\u ~ey ~Zevg_cr_]h jZa\blb
jZkrbj_gb_ gZ[hjz f_ljbd dhlhju_ bkihevamxlky “ey hp_gdb v
kbkl_fu >ey kzZfhc lhqgghc hp_gdb wnn_dlb\ghklb kbkl_fu \ [r
bkihevah\Zlv mjh\_gv dhfnhjlZz q_eh\_dZ b wdhghfbgghklv h
klhys__ \j_fy kbkl_fZ hp_gb\Z_Iky ih lhgghklb hp_gdb |I_dm:
\_s_gghklb wnn_dIlb\ghklb j_]Imebjh\Zgby hk\_s_gby b kdhj
j_r_gbc < i_jki—di\\ ebqg_gb_ gZ[hjZ mkeh\bc bkihevah\Zgby |
< gZr_f kemqgZ_ kbkl_fZ [ueZ ijhl_klbjh\ZgZ \ ihf_s_gbb jZaf
f_1jz JZaebqgu_ bklhggbdb k\_I1Z ~Zlgbdb hk\_s_gghklb b |
fh gh bkihevah\Zlv "ey m\_ebq_gby gZ[hjZ mkeh\bc < dZq_
i_jki_dIb\Z jZzajz[hldb ZelhjblfZ gZ hkgh\_ bkdmkkI\_ggh]h b
guc Zelhjblf ijb "hklZlhgguo "Zgguo "ey h[mqg_gby kihkh[_g |
khdmx lhqghklv :gZeba b j_ZebaZpby "Zgguo \hafh ghkl_c
[he__ ih~oh”ys_c ey ijZdlbg_kdh]h bkihevah\Zgby b m\_eb:
gZevghklv b wnn_dlb\ghklv

Kibkhd ebl_jZImju
=jZndbgzZz F < ;_ahizZkghklv "bag_"_yl_evghktb mqg_J[gbd

gZ < : FboZceh\ ; G Gxgbg ih® h[s Fhrkd\ZG Gxgbg?:
LD <_e[b Ijhki_do+ k

JZa"hjh guc : : HojZgZ Ijm~"Z b ijhba\h”kl\_ggZy [_a
mq_[gh f_Ih~bgq_kdh_ ihkh[b_ —Flka¥vhjhWdaZz

f g — k

;_dlh[_dh\ = < KijZ\hgqgZy dgb]Z ih hojzZzg_ Ijm~Z \ f
gbb = < ;_dlh[_dh\ G G ;hjbkh\z < B Dhjhldh\ >b

i~ H G JmEZ@gbg]jZz* FZrbghkljh—gb_Kk
Dghjjbg] = F Hk\_Ibl_evgu_ mklzZgh\dlE_gbdjDghjjbg]

Wg_jlhbarzZl— k
Dghjjbg] = F K\_Ihl_ogbg_kdb_ jZkg_lu \ mklZgh\dZo I
Ih hk\_s_gby = F -DEhgbgljz® Wg_jtby

k
cca_g[_jl X ; Kijz\hqgZy dgb]z—itFkkd\Zl _owigdilh
ZIhfbarZl + k



K\_~ _gby h[ Z\lhjZo

Fmlh\bgZ GZIlZevy <bdlhgh\gZog gZmd b h ~hp_gl
bgnhjfZpbhggh \ugbkebl_evguo kbkl_f DZjz]lZg~bgkdbc

\_jkbl_I bf :[uedzZkzZ KZzZ]bgh\Zz J_kim[ebdZ DZaZo
ij GmjkmelZgz GZazj[z_\z H PDLO PXWRYLQDBQL

;ZcfmoZf_~h\ IJmkeZg DiondZixstbg ky DZjzZ]Zg~rbgkdbc
g_kdbc mgb\_jkbl_I bf :[uedZkZzZ KZ]bgh\Zz J_kim
] DZjz]lzg~zZ ij | GmjkmelZgZ GZaZj[Z_\Z H PDLO U

Lbohfbjh\ >fbljbc <blZemgEgsbcky DZjzZ]Zg"bgkdbc I_og
mgb\_jkbl_I bf :[uedzZkzZ KzZ]bgh\z J_kim[ebdZ DzZaz
ijl GmjkmelZgZ GZaZj[Zz_\Z H PDLO GPLWUL\ WLK

OXWRYLQD 1RERWRGLBOWH RI 7HFK 6FLHQFHYV
'HSDUWPHQW RI ,QIRUPDWLRQ DQG &RPSXWLQJ 6\VWF

QDPHG DIWHU $E\ONDV 6DJLQRY SHSXEOLF RI .D
1D]DUED\HY $YH H PDLO PXWRYLQDBQDWDO\D#I

%DLPXNKDPHGRYYWXEBQW .. DUDJDQGD 7THFKQLFCLC
DIWHU $E\ONDV 6DJLQRY 5HSXEOLF RI .D]DN
1D]DUED\HY $YH H PDLO UXVODQ #JPDLO FR

7TLNKRPLURY ®SPAXAH®W .DUDJDQGD 7THFKQLFI
DIWHU $E\ONDV 6DJLQRY 5HSXEOLF RI .D]DN

1D]JDUED\HY $YH H PDLO GPLWUL\ WLKRPLURY



M>D

Gh\hkzeh\Z W : >bdfZgbdh\ F <
Kb[bjkdbc mgb\_jkbl_I ihlj [bl_evkdhc dhhi_jZpbb Kb[MID

JHEV BGNHJF:PBHGGUO L?0OGHEH=BC < MIJ:<E?GBB
i BAG?K IJHP?KK:FB HJ=:GBA:PBB

< bkke_"h\Zgbb hkms_kl\e_gZ ihiuldZ hljZablv dZdb_4_
f_gyxlky \ kh\j_f gghf f_g_~"f_gl_ dzd hgb baf_gyxl [ba
wnn_dlb\ghklv mijZ\e_gby b m\_ebqgb\Zx!| ijhba\h”bl_evgh
"Zggh]lh bkke_~h\Zgby aZdexqZ_Iky \ bamqg_gbb b ZgZeba_ \e
gheh]bc gZ [bag_k ijhp_kku hj]ZgbaZpbb ey "hklib _gby _x dhg
\ [bag_k kj_~_ Ij_~f_Ihf bkke_~h\Zgby y\eyxlky bgkljmf_-glu b f_
guo |I_ogheh]lbc "ey p_e_c [bag_k mijZ\e_gby BkihevahiZebkv h[s_g
ke_~h\Zgby 1Zdb_ dZd ZgZeba kbgl_a gZ[ex"_gby b kjZ\g_gby

Dexq_\u_ kemiZzZ\e_gb_ bgnhjfZpbhggu_ |I_ogheh]bb [bag_k ijhp_kk
Ib\ghklv mijZz\e_gby

o
g
k

1IRYRVHORYD ( $ 'LNPDQLNRY 0 9
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

7+(52/(2) ,1)250%7,21 7(&+12/2*< ,1 0$1%*,1*
7+( %86,1(66 352&(66(6 2) $1 25*$1,=%$7,21

7KH DUWLFOH FRQVLGHUV WKH WHFKQRORJLHV DQG WRROV X\
FKDQJH EXVLQHVV SURFHVVHV LPSURYH PDQDJHPHQW HI{FLHQI
7KH SXUSRVH LV WR VWXG\ DQG DQDO\]H WKH LPSDFW RI LQIRUPD
RI DQ RUJDQL]DWLRQ LQ RUGHU WR DFKLHYH FRPSHWLWLYH DG
VWXG\ REMHFW LV WRROV DQG PHWKRGV RI LQIRUPDWLRQ WHFK
7KH DXWKRU XVHV JHQHUDO VFLHQWL,F UHVHDUFK PHWKRGV
DQG FRPSDULVRQV

H\ZRUBGWQDJHPHQW LQIRUPDWLRQ WHFKQRORJ\ EXVLQHVV SU

Bkke_"h\Zgby \ h[eZklb bgnhjfZpbhgguo I_ogheh]bc \
yleyxlky \k_12Z ZdImZevgufb b \hklj_[h\Zggufb-\ hl_q_kI\_
d_ mijz\e_gby [bag_k ijhp_kkzfb K ihklhyggh-f_gyxs_cky
kdhc kj_~hc f_g_~"_jzZf b jmdh\h~bl_eyf g_h[oh”bfh ijbkihk
gh\uf | _ogheh]byf b bgkljmf_glzZf ey wnn_dlb\gh]h mijzZ\e
aZpbyfb L_ogheh]bb [ukljh f_gyxlky b wnn_ddib\gh_ bkih
nhjfZpbhgguo kbkl_f klZgh\blky djblbg_kdb \Z guf "ey mki
Bkke_~h\Zgb_ \ wlhc h[eZklb fh _| ihfhgv \uy\blv kh\j_f_c
pbb b emqgrb_ ijZdlbdb \ bkihevah\Zgbb bgnhjfZpbhgguo |_
g ~f_gl_ Z 1Zd _ bo \ebygb_ gZ [bag_k ijhp_kku \ jZaek
b IbiZzo hjl]ZzgbazZpbc

Kh\j_f_gguc f_g_~""f_gl ij_Il_ji_e agZgbl_evgu-_ baf_g_ghb)
gb_f bgnhjfZpbhgguo I _ogheh]bc BL <\_~ _gb_ bgnhjfZpbhg
]bc \ [bag_k ijhp_kku baf_gbeh kihkh[u mijZz\e_gby dhffmghbc



NZgguo b ijbgylby j_r_gbc > @ <k_ [he__ jZklmsZy aZzZ\t
I bo g_hlt_fe_fhc gZklvx mki_rgh]lh mijZ\e_gby hjlZgba

H{t_dlhf bkke_"~h\Zgby fh gh kqblZlv \ebygb_ bgnhjfZp
]bc gZ ijhp_kku mijzZz\e_gby \ kh\j_f_gguo hj]J]ZzgbazZpbyo
ZgZeba jZaebqguo BL j_r_gbc ijbf_gy_fuo \ kh\j_f_ggt
bo wnn_dlb\ghklb ij_bfms_kI\ b h]ljZzgbg_gbc \hijhku db
mijZ\e_gby ~Zggufb pbnjh\hc ljZgknhjfZpbb [bag_kZ Z
gh\uo I_ogheh]bc gzZijbf_j bkdmkkl\_gghlh bgl_ee_dlZ
p_kkh\ \ f_g_~"f_gl :1Zd _ hklZ_lky \Z guf ijh\_~_gb_
BL I_ogheh]bc gZ hj]j]ZgbazZpbhggmx kljmdImjm -kljZIl_]k
\_gv ijhmdlib\ghklb bamqg_gb_ \hafh ghklb ey -bggh\Zy
g_kz > @ h~rgzZdh wlh \uoh”bl azZ jzfdb ~Zgghlh bkke_"I

lj_~f_Ihf bkke_~h\Zgby y\eyxlky bgkljmf_glu b-f_Ih”u
guo |_ogheh]lbc "ey p_e_c [bag_k mijZ\e_gby 1Ih _klv bal
jZaebqguo BL ieZlnhjf ijh]jzffghlh h[_ki_q_gby *ey mijZ
fb ZgZeblbdb "Zgguo kbkl_f we_dljhgghlh ~hdm-f_glhh[l
e_gby hlghr_gbyfb k deb_glzZfb &50 mijZ\e_gby p_iyfk
b "jm]bo |I_ogheh]lbc bkihevam_fuo \ dhgl_dkl_ f_g_~""f_

< dzZg_kI\_ hkgh\guo f_Ih~h\ bkke_~h\Zgby Z\Ihjhf ijbf

— ZgZeba gZmqgguo b ijZzdlbg_kdbo bklhggbdh\ klZI.
hlghkbl_evgh \ebygby bgnhjfZpbhgguo |I_ogheh]bc gz f
ihemgblv h[ahj I_dms_]h khklhygby bkke_"h\Zgbc b emc
ihemqg_gghc bgnhjfZpbb

— ZgZeba dhgdj_lguo kemqgqzZ_\ \g_"j_gby bgnhjfZpbhc
mijZ\e_gq_kdbo ijZzdIbdZo jZaebqgguo hj]J]ZgbazZpbc qlh[t
klb b j_amevliZlu bo ijbf_g_gby

< gZklhys_f bkke_"~h\Zgbb BL j_r_gby ~ey [bag_kZ j.
ijbdez~ghc lhgdb aj_gby \ k\yab k q_f \ i_j\mx hqg_j_"
ihegblv deZkkbnbdzZpbx BL j_r_gbc kh]JeZzkgh bo-ijbdez”
guf gZagZq_gbyf > @

BL j_r_gby bf_xl ke_“mxsb_ nmgdpbhgZevgu_ gZijZ\e

— ZgZeba ~"Zgguo

— mijZ\e_gb_ ijh_dlzfb

— ~“hdmf_glhh[hjhl

— eh]bklbdZz

— [mo]Zel_jkdbc mq_lI

— mijZ\e_gb_ hlghr_gbyfb k deb_glzfb

JZkkfhljbf jZaebggu_ bgkljmf_glu kh]l]eZkgh bo-nmgdph
e_gghklb

‘gZeba "ZggZeba "Zgguo ij_"mkfzZljb\Z_1| Z\lhfZlbaZ
lu k [hevrbf h[t_fhf "Zgguo k p_evx bo mihjy*hgb\zZgby i
Ibizf < k\yab k ihklhygguf m\_ebq_gb_f h[t_fZ "Zgguo [
[_aijb\e_q_gby BL bgkljmf_glh\ m _ g_ fh _| kgb1ZIlvky w
lizffgh_ h[_Kki_q_gb_ ey ZgZebazZ ~Zgguo bkihevam_Ilky



kn_jZo ~_yl_evghklb ]~_ 1j_[m_Ilky h[jZ[hldZ b b-gl_jij_IZpby
_fh\ bgnhjfZpbb FZjd_Ilbg]h\u_ ki_pbZebklu bkihevamxl| Zg
bgkljmf_glu "ey bamqg_gby ih\_~_gby ihlj_[bl_e_c¢ ZgZebaZz
j_dezfguo dzfiZzgbc b kharzZgby i_jkhgZebabjh\Zgguo fzZjd_|I
|_]bc Dhfizgbb bkihevamxl ijh]jzffgh_ h[_ki_g_gb_ "ey Zg!
"ey \uy\e_gby |I_g~_gpbc \ ijh*Z"Zo ijh]Jghabjh\Zgby kijhkz
ijhp_kkh\ b ijbgylby kljZl_]lbg_kdbo [bag_k j_r_gbc < ]Jhki
hjlZzgZo ZgZeba ~Zgguo bkihevam_Ilky “ey ijh]lghabjh\Zgby
fhgblhjbg]Z khpbzZevgh wdhghfbg_kdbo ijhp_kkh\ b fgh]bo *

Ilh fg_gbx ieZlnhjfu ij_"hklZ\eyxs_c j_kmjku i-h bgnhjfZlb
r_ghx az~Zq ih dh”bjh\Zgbx ~ey ijh]jzffbklh\ b I-ogheh]bqg_|
ebklh\ gzZkgblu\Zxs_c feg ihevah\zZl_e_c ih \k_fm fbjm \ |
ihimeyjguo b ~_ckl\_gguo BL j_r_gbc ZgZebazZ ~Zgguo \oh”
bgkljmf_glu

— 7DEGHWIX ijhklhc \ bkihevah\Zgbb bgkljmf_gl \bamZebasa
guo 7DEOHDX bf__I bgl_jn_ck i_j_lZkdb\Zgby dhlhjuc ihf
bgl_jzdlb\gu_ \bamZevgu_ we_f_glu b bgnhjfZpbhggu_ iZg_

— 3RZHU Wlh j_r_gb_ OLFURVRIW "“ey [bag_k ZgZeblbdb Hgt
memqgr_ggmx bgl_jZdlb\gmx \bamZebaZpbx b \hafh ghklb [ba

— $SDFKH 6SDUN ba\_kl_g k\h_c kdhjhklvx h[jZ[hldb ~Zggu
am_I| h[jz[hldm \ iZzfylb qlh ~_eZ_1 _1h g_\_jhylgh [ukljuf

— 7THQVRU)ORDhI_dZ fZrbggh]lh h[mqgq_gby WIZ [b[ebhl_dZz
luf bkohrguf dh”~hf [ueZ jZajZ[hlZgZ *RRJIJOH b y\ey_Ilky ihin
jhf ~ey fghl]bo dhfizgbc klj_fysboky \g_"jblv \hafh ghklb f
h[mqg_gby \ k\hc jZ[hgbc ijhp_kk ZgZebazZz ~Zgguo

— +DGRRS hl-$&DFKH_gb_ ~ey jZkij_~_e_gghe h[jZ[hldb I
g_gby "Zgguo ieZlnhjfZz k hldjuluf bkoh”rguf dh”™~hf dhlhjZy
jZ[Zlu\Z_| [hevrb_ ~"Zggu_ k ihfhsvx fh"_eb ODS5HGXFH

— 5 wlh yaud ijh]jzZzffbjh\Zgby k hidjuluf bkoh~rguf dh~hf
bkihevam_fuc ey klZlbklbg_kdbo \ugbke_gbc b ZgZebaz ~Z

— 3\WKRy@ud ijh]jzffbjh\Zgby ihimeyjguc "ey ZgZebaZz *
fZrbggh]h h[mqg_gby Rbjhdh ba\_klgh qglh 3\WKRQ h[ez"Z
[Zdkbkhf dhlhjuc h[e_]lqZ_1 _1h bamg_gb_ GZjy"m k ijhkl
f_g_~"_jizd_Ilh\ 3\WKRQ kh~_j bl fgh _kI\h \Z guo iZd_1Ilh\ b

— 6%$6 jZkrbnjh\u\Z_Iky dZd kbkl_fZ klZlbklbg_kdh]h ZgZet
fgh_ h[_ki_q_gb_ 6%$6 [ueh jZajZ[hlZgh BgklblImlhf 6$6 b \ g
fy rbjhdh bkihevam_Ilky ey [bag_k ZgZeblbdb 6%$6 bf__1 d:
ihevah\Zl_evkdbc bgl_jn_ck 1Zd b bgl_jn_ck |I_jfbgzZeZz

KzZcl 2W]J\YPDUNHWLQJ UX kh[jZe LHI BL-bgkljmf_glh
Ibdb ij_~klzZ\e_gguo gZ hl_q_klI\_gghf jugd_ kjZ\gbl_evgZy
klz\e_gZ gZ jbkmgd_

G_h[oh”~bfh hIf_Iblv qglh kibkhd bgnhjfZpbhgghlh h[_ki_q_
ebaz b kbkl_fZlbazZpbb "Zgguo bkihevam_fuo \-Jhkkbb b\
rbj_g b ijhrhe Z_1I jZkrbjylvky



Kjz\gbl_evgzZy IZ[ebpZ BL bgkljmf_glh\ [bag_k ZgZeblb¢
ij_"klzZ\e_gguo gZ hl_q_kI\_gghf jugd_ khleZkgh kZclm 2W]\Y

MijZ\e_gb_ ijh_dBlZzfbkl_fu mijz\e_gby \k_ qZs_ bkih
ky dhff_jg_kdbfb b JThkm~ZjklI\_ggufb hj]ZgbazZpbyfb b ij
j_r_gby \hijhkh\ mijz\e_gby ijh_dlghc "_yl_evghklvx Bl
e_gby ijh_dIhf ij_~klZ\ey_1| kh[hc ijh]jzffgh_ h[_ki_qg_c
fhlZ_1 hjl]ZgbazZpbyf ieZgbjh\ZIv hlke_"b\ZIlv mijZ\eyl\
\uiheg_gb_ ijh_dlh\ HgZ h[_ki_gqb\zZ_I| \hafh ghklv mijZz
j_kmjkzfb kjhdzfb b [x* _Ihf ijh_dlh\ Z 1Zd _ hff_gZ bg
\f_klghc jZ[hlu dhfZg~u LZdb_ kbkl_fu ihfh]ZxIl ih\ukblv
b ijhajZzqghklv mijz\e_gby ijh_dlzZfb mf_gvrblv jbkdb \
ijh_dlz Kbkl_fzZ mijz\e_gby ijh_dIhf \dexqZ_1 \ k_J[y ieZ
wlh dhf[bgZpby ieZgbjh\sbdZ b "hdmf_glhh[hjhlZ [he_.
kl_fu fhlml kh”~_j Zlv [Zam \aZbfhhlghr_gby k deb_glZ:
dZjlu [mo]Zel_jkdmx hlg_lghklv GZ ~Zgguc fhf_gl kms_



ieZlnhjf "ey mijzZ\e_gby ijh_dlIZfb GZ kZcl_ khh[s_kI\Z BL k
OZ[j > @ jZkkfhlj_qgu BL kbkl_fu mijZz\e_gby ijh_dlZfb
Ney mijZ\e_gby ijh_dlZfb kbevgh hlebgzZxlky ih-keh ghklb k
fhklb bkihevah\Zgby WIlh fh _| [ulv [_kieZlguc ieZgbjh\sbc
*RRJOH DZe_g”Zjv beb dhjihjzZlb\gu_ ieZlnhjfu |j_[mxsb_
s_]h h[kem b\Zgby 1Zdb_ dzZd ;bljbdk b -LUD < djmiguo !
jZaguo dhjihjzZlb\guo mjh\gyo fh _| [ulv aZ~_cklth\Zgh g_kd
kli_f mijz\e_gby ijh_dlzfb gzZijbf_j jZkihjy~"bl_evgu_ azZz"Zql
kIN\Z fhiml jzkijhkljZgylvky b hlke_"b\ZIvky k ihftzisvx K hj]:
dj_Zlb\gZy jz[hlZ \ [he__ madhc dhfzZg”~_ dhhj*bgbjh\ZIvky |
"bgmluo ieZzgbjh\sbdh\ Ibiz $VDQD beb 7UHOOR

Djhf_ BL kbkl_f kha“Zgguo jZajZ[hlgbdZfb k p-evx bo dhff
ZebaZpbb kms_kI\m_1I| fgh  _kl\h kbkl_f jZajZ[hlZgguo gZ dh
ijbylbb "ey jZaebgguo p_e_c \ jZzfdZo Z\lIhfZlbabjh\Zgghc kb

Kbkl_fu we_dljhggh]h “hdmf_Kbkih[hizhwza _dljhggh]lh ~h
dmf_glhh[hjhlZ bkihevam_Ilky \ p_eyo mijZ\e_gby h[f_ghf
pbnjh\hf nhjfzl_ f_""m \k_fb mqgzZklgbdzZfb hjl]ZgbazZpbb dzd
kj_~_ 1Zd b \h \g_rg_c kj_"~_ij_"ijbylby WIh ihal\hey_I| mkdh
Ahdmf_glh\ memqrblv bo [_ahiZzkghklv khdjZlblv ba”~_j db b
p_kku Z\IhfZlbqg_kdhc h[jzZ[hldb We_dljhgguc “hdmf_glhh[hjl
rZ_| gzZlex”_gb_ b dhgljhev azZ ijhp_kkzfb h[jZ[hldb "hdmf_gl
jbkd \hagbdgh\_gby hrb[hd b mijhsZ_1 ihbkd b “hkimi d g_hJ[o
fZpbb LZdZy kbkl_fZ ihalhey_I khdjzZlblv bkihevah\Zgb_ [m
e_c bgnhjfZzpbb qlh \ k\hx hqg_j_?v kihkh[kI\m_1I ijbgpbiZzf
jZa\blby wdhghfbdb

< Jhkkbb rbjhdmx ba\_klghklv ihemqgbeb 1Zdb-_ kbkl_fu ~
jhlz dzd Dhglmj >bzZ~hd K;BK W>H K W>H 'LUHFWXP 5;
Aimlb_ ba\_klgu_ k_j\bku Ijb \u[hj_ ieZlnhjfu we_dljhgghc |
dmf_glhh[hjhlZ g_h[oh”"bfh m”_eblv [hevrh_ \gbfzZgb_ h[_Kki
iZkghklb qglh[u ij_~hI\jZIblv mI_gdm bgnhjfZpbb

lh "Zgguf &1HZV $QDO\WLFV jughd kbkl_f we_dljhgghlh ~“hc
Jhkkbb jzkl_I _°_1h~gh gZ + b\ ]h~m khklZ\be fej

Eh]bklbdZg_"j_gb_ BL |I_ogheh]bc \ kn_jm mijZ\e_gby eh]bkl|
ihez]Z_I| bkihevah\Zgb_ ki_pbZebabjh\Zgghlh ijh]jzffghlh h[_
mq_IlZ aziZkh\ hlke_"b\Zgby i_j_f_s_gby Ih\Zjh\ gZ kdezZ”~_ h
ij_~_e_gby Ih\Zjh\ iezZgbjh\Zgby bg\_glZjbaZpbb b mijz\e_.
hiljmadhc Ih\Zjh\ bkihevah\zZgb_ ijh]jzff b kbkl_f ]_hehdZpb
aZpbb fZjrjmlh\ IjZgkihjlguo kj_~klI\ dhgljhey b hike_"b\Zgby
IhljZzgkihjlguo kj_~kI\ mijZ\e_gby ~hklz\dhc b7 l4Zlgkihjlgufb
LZzd _ kms_kI\mxl| ijh]jzffgu_ j_r_gby ey mijZ\e_gby p_ihqgt
\hd \dexqZy ijh]lghabjh\Zgb_ kijhkzZ ieZgbjh\Zgb_ ihklzZ\hd
\_glzZjbazZpbb mijzZ\e_gb_ ihklZ\sbdZfb b fhgblhjbg] bkiheg_gb

;mo]Zel_jkdbc;mqldel_jkdbc mqg_Il b]jZ_1 \Z°gmx jhev \ ~_yl
kib hjlZzgbazZpbb 1Zd dZd gZijZ\e_g gZ kbkl_fZlbg_kdmx b m



wdhghfbgq_kdbo hi_jZpbc ;mo]Zel_jkdbc mqg_I| ij_"~hklz\
nbgZgkh\hf khklhygbb hjl]ZgbazZpbb __ ZdlIb\Zo h[yaZ
jZkoh~Zo WIZ bgnhjfZpby g_h[oh”~bfZ ~ey \gmlj_gg_1h
gylby [bag_k j_r_gbc Z 1Zd _ ey \g_rgbo mqzZklgbdh\
r_gbc I1Zdbo dzd bg\_klhju dj_"blhju gZeh]h\u_ b j_]m

;bag_k ijhp_kku khijh\h *Zxsb_ [mo]Zel_jkdbe mqgq_1I
]bo “jm]bo ijhp_kkh\ mijzZ\e _gq_kdhc ~_yl_evghklb ij_*i
i_j\uo \ jhkkbckdhc mijZz\e_gq_kdhc ijZdlbd_ bkihevah\Ze
I_ogheh]lbb b kj_~kI\Z ijh]jzffghlh h[_ki_g_gby LZdb_ k
kdhlh mqg_1Z dzZd ©1Zjmk& ©;WKL2 © K ;mo]Zed_jby?
qg_kI\ _gghc ijzdlbd_ _s_\ 1] ;;\_dZ < kh\j_f_gghec
[bag_kzZ ih ij_"g_fm eb”_jhf yley_Iky © K ;mo]Zel_jby
ki_pbzebabjh\Zgghlh ijh]jzffgh]lh h[_ki_g_gby \ Z\IhfZlb
kdbo ijhp_kkh\ 1Zdbo dZd mq_|Il |ljZgaZdpbc khktzZ\e_ghb.
klb jzZkqg_l azZjzZ[hlghc ieZlu b "jm]bo hi_jZpbc ihalhey
\uiheg_gby aZ”~Zq b kgbablv \_jhylghklv hrb[hd

MijZ\e_gb_ hlghr_gbyfb k délthfglZdBEpby kbkl_-fu mijz)
e_gby highr_gbyfb k deb_glhf ihalhebezZ kh\_jr_gkl\h\ZI
khljm~rgbdh\ kn_ju ijhrZ" b h[kem b\Zgby k kms_Kkl\mx
Zevgufb deb_glzfb Kbkl_fu ~ey mijZ\e_gby hlghr_ghb
&XVWRPHU 5HODWLRQVKLS O0DQWIHRHPWZ e& a0 jhbXk{
gh_ ijh]jzffgh_ h[_ki_q_gb_ dhlhjh_ij_~gZagZq_-gh "ey
hlghr_gbyfb k deb_glZfb HgZ ihfh]zZ_I| [bag_kZf wnn_dl|
b Z\IlhfZlbabjh\ZIv jZ[hlm k deb_glzZfb hlke_"b\Zdv dhglZ
jbb \azbfh~_ckl\by mijzZ\e_gb_ ijhrzZ zZfb fZjd_lbg]lh\ufb
h[kem b\Zgb_f deb_glh\ &50 kbkl_fzZ I1zd _ ij_~hklZ\ey_
nmgdpbb “ey hp_gdb wnn_dlb\ghklb deb_glkdhc 4Z[hlu b
pbZevguo \hafh 'ghkl_c "ey memqr_gby hlghr_gbc k deb_g
0jZgbl b ZgZebabjm_1| \kx bklhjbx hlghr_gbc k deb_glhf
gbb fh™_1 \g_ azZ\bkbfhklb hl k\h_]h f_klhiheh _gby b \j_
]h k ihke_~g_]h h[s_gby k deb_glhf ijh~he Zlv \ukljZb\.
hibjzykv gZ knhjfbjh\Zggmx [Zam ~Zgguo GZb[he__ ih
r_gby wih $PR&50 %LWUL] F_1ZieZzg 6EHU&50 5HW
Iljhklhc [bag_k $ % %UL]R 30DQ¢[ Fgh]b_ ba wlbo &
gZ hl_q_kI\_gguo ieZlnhjfZo

LzZzdbf h[jZzahf ZgZeba b hp_gdZ bgnhjfZpbhgguo |_

“f_gl_ bf__I [hevrh_ agZq_gb_ "“ey ijZdlbdh\ mqg_guc
h[eZklb mijz\e_gby [bag_k ijhp_kkZfb hjl]ZgbazZpbb II
bgnhjfZpbhggu_ |I_ogheh]bb \ebyxl gz f_g_~"f_gl ihfh" _

Z~NZilbjh\ZIvky d baf_g_gbyf ih\ukblv wnn_dIb\ghklv mij
dhgdmj_glgu_ ij_bfms_klI\Z



Kibkhd ebl_jZImiju

Hrbgph\ ; ? BgnhjfZpbhggu_ kbkl_fu mijZ\e_gby wnn_
[bag_kZz mq_[gbd b ijzdlbdmf *ey Wm&hkd\Z ? H”bgp
XjzZcl — k

L_evghl X N BgnhjfZpbhggu_ kbkl_fu b I_ogheh]bt
X N L_evghRBEkd\Z Xgblb- F

:di_jh\ B = BgnhjfZpbhggu_ I_ogheh]bb \ f_g_~"f_gl_
B = :di_jh\ : < Kf_lZgbg B-—:Fikd\Zie BLNJI: F
LHI jhkkbckdbo %, kbkl_f >We_eHj85hgulk WWkS k @

RWJ\YPDUNHWLQJ UX DUWLFOHV URVVLMVNLH EL VL
kbkl_fu mijz\e_gby ijh_dlzfb "ey dhfzg~ghc jZ[hlu \ j

jZo >We_dljhggue j8&kMjK@WSVY KDEU FRP UX FRPSDQ!

DUWLFOHV

Jughd KW> hfahj >We_dlph@ddc K WKWIN@

Z2ZZ FQHZV UX UHYLHZV VLVWHP\BHOHNWURQQRIJR

DUWLFOHYV XKRGB]DSDGQ\KBYHQGRURYBLBVDQNWVL

K\_~_gby h[ Z\lhjZo

Gh\hkzeh\Z Wev\bgZ :edd@lgZ2gmWtthgZgZmd ~hp_gl dZn_"jt

g ~f_glZ Kb[bjkdbc mgb\_jkbl I ihlj_[bl_evkdhc dhhi_jZpb
Jhkkby ] Gh\hkb[bjkd ij D Fzjdkz H PDLO QHE
>bdfzgbdh\ FZdkbf <ZfZhkekljZnd Kb[bjkdbc mgb\_jkbl _
ihlj [bl_evkdhc dhhi_jZpbb Kb[MID Jhkkby 1 G
ij D FZjdkz H PDLO QHD #PDLO UX

1RYRVHORYD&DMYEQ®DWH RI 6FLHQFHV LQ (FRQRPLFV
'"HSDUWPHQW RI ODQDJHPHQW 6LEHULDQ 8QLYHUVLW\ RI

5XVVLD 1RYRVLELUVN . ODUJ[ $YH H PDLO QHD #F
'LNPDQLNRY OODN\WMLRW YV 3URJUDP 6WXGHQW 6LEH!
&RQVXPHU &RRSHUDWLRQ 5XVVLD 1RYRVLEI

H PDLO QHD #PDLO UX



M>D

K_cibr_\ZW D KZzZ]zZI[_dh\Z > ?
DzZjzlZg”"bgkdbc |I_ogbg_kdbc mgb\_jkbl_I bf :[uedzZkZzZ |

BGL?=J:PBY BGNHJF:PBHGGUO L?OGHEH=BC
< <?LIJHWG?J=?LBQ?KDB? KBKL?FU

< klZlv_ jZkkfZljb\Z_lky kbg_ J]by f_""m \_ljhwg_j]_Ilbdhc b bgnl
gheh]byfb BL ij_’\eZ]Z lky bggh Zpbhgguc \alJey” gZ hilbfbazp
n_dlb\ghklb \_Ijh]_g_jZlhjh\ Hkh[h_\gbfZgb_ m”~_ey_Ilky bkiheva
BL j_r_gbc ey fhgblhjbg]Z "bzZlghklbdb b mijz\e_gby \_4jh]_g_jZ
ebabjmxl ijbf_g_ gb f_Ilh~h\ bk dmkkl\ _gghlh bgl_ee_dlZ [hevrbo
\_s_c\\_ljhwg_j]_Ibd glh kihkh[kI\m I memqr_gbx ijh]Jghabjh\Zgk
hilbfbaZpbb jZ[hlu ]_g_JZIth\ b JZgg fm \uy\e_gbx ihl_gpbZevg
Ihlh jzZkkfzZljb\ZxIky \hijhku db[_j[_ahizkghklb \ dhgl_dkl_ \_Ijt
ki_qb\Zy klZ[bevghklv b gz~ _ ghklv \ijhp_kk_ wdkiemZXZhapbb P
fh ghklb kebygby \_Ijhwg _j] Ibdb k BL ijZdlbgq_kdb_ imlb memgqi
\_ljh]_g_jZlhjh\ b \deZ” \ kha”~Zgb_ mklhcqb\hc b bgl _1jbjh\Zgghc wg

Dexq_\u_ kebgd_]jZpby bgnhjfZpbhggu_ I_ogheh]lbb \_ljhwg_j]_Ibd
guc bgl_ee_dl wg_j]_Ilbg_kdZy wnn dIb\gthv bggh\Zpbb mijZ\e_

6H\SLVKHYD ( . 6DJDWEHNRYD ' (
.DUDJDQGD 7HFKQLFDO 8QLYHUVLW\ QDPHG DIWHU {

,17(*5$7,21 2) ,1)2508$7,21 7(&+12/2*<
172 :,1' (1(5%*< 6<67(06

7KH DUWLFOH H[SORUHV WKH VIQHUJLHV EHWZHHQ ZLQG HQF
DQ LQQRYDWLYH SHUVSHFWLYW R HRI$WILIPQ F\ RIl ZQG A WKW
DWWHQWLRQ LV SDLG WR WKH XVH RI PRGHUQ ,7 VROXWLRQ!
JHQHUDWRUV 7KH DXWKRUV DQDO\]H WKH XVH RI DUWL¢FLD
LQ WKH ZLQG HQHUJ\ LQGXVWU\ ZKLFK KHOSV WR LPSURYH
JHQHUDWRU RSHUDWLRQ DQG HDWMPLGI$GELWERYDRQ R IFS
LVVXHV DUH DGGUHVVHG LQ WKH FRQWH[W Rl ZLQG WXUE|
RSHUDWLRQ 7KH SDSHU DLPV WR H[SORUH WKH SRVVLELOL)
SUDFWLFDO ZD\V WR LPSURYH WKH HI¢FLHQF\ Rl ZLQG WX
LOQWHJUDWHG HQHUJ\ VAVWHP

H\ZRUGQYWHJUDWLRQ LQIRUPDWLRQ WHFKQRORJ\ ZLQG
HI¢FLHQF\ LQQRYDWLRQ ZLQG WXUELQH FRQWURO

Q
(0]
H
U
R

< gZklhys__ \j_fy \_ljhwg_j]l_IbdZ azZgbfZ_1| eb”"bjmxshb
Zevl_jgZlb\guo bklhggbdh\ wg_jlbb ?_ agZq_gb- ijh~he
kl_ [hjv[u k baf_g_gb_f debfzlZ b ihbkdZ mklhcgb\uo b}
Bgl_J]jZpby bgnhjfZpbhgguo I_ogheh]bc \ wim hljZkev h[_
gu_ baf_g_gby kha”zZ\Zy gh\u_ \hafh ghklb ~ey -hilbfba:

g_jl_Ibg_kdbo kbkl_f > @

<_ljh]l_g_jZlhju jZ[hIZxI ih ijbgpbim wg_jlh]_g_jZpbb \_
ij_h[jZamx| dbg_Ilbg_kdmx wg_jlbx \_1jZ \ we_dljhwg_j]b



l1_9g_jzZlhjz ijb \ha~_ckl\bb \_1jZ qglh \uvau\Z_1 \jZs_gb_ jhlhjZ
_|I we_dljbg_klI\h > @

K_lv we_dljhwgk]jlobjbjh\ZggZy we_dljhwg_jlby ihklmiz_1\
]_Ibg_kdmx k_Iv ]J~_ hgZ klZzgh\blky "hkIimighc-~ey ihlj_[b
g_jZlhju \ghkyl k\hc \dez”~ \ h[smx fhsghklv ]_g_jZpbb b k
"b\_jkbnbdzZpbb bklhggbdh\ wg_j]lbb

Wdhghfbg_kdb_ ij_bfms_kI\Z \g_"j_gb_ \_ljhwg_-j]_Ibdb kihk
NZgbx gh\uo jZ[hgbo f_klI \ hljZzkeb \hah[gh\ey_fhc wg_j]bb
_dlbjh\Zgb_ ijhba\h~kl\h mklZgh\dm b h[kem b\zZgb_ \_Iljh]_
1Zzd"_ klibfmebjm_1 bggh\Zpbb b jZa\blb_ \ukhdhl_ogheh]bqggt

<ul[hj f_kl¥zaf_s_gb_ \_Ijh]l_g_jzZlhjh\ \ f_klZo-k kbevgufb
fb bf__1 dexq_\h_ agZqg_gb_ “ey wnn_dlb\ghc ]-g_jZpbb \_
db_ ehdZpbb h[_ki_gb\zZxl [he__ klZ[bevgu_ b \ukhdb_ kdh]j
ih\urz_I wg_j]_Ibg_kdmx ijhba\h”~bl_evghklv \_ljh]_g_jZlhjh\
]bg_kdh_ jZaf_s_gb_ ihalhey_| fZdkbfbabjh\Zlv Auoh?rgmx fh
\urZ_1 h[smx wnn_dlb\ghklv \_ljhwg_j]l_Ibg_kdbo kbkl_f

Djhf_ IThlh \u[hj f_klI k kbevgufb \_1jZfb kihkh[kI\m_1 kgb™_¢
gZ ijhba\h~kl\h wg_jlbb 1Zd dzd \_Ijh]l_g_jZlhju fhiml wnn_d
ijb [he__ gbadbo klhbfhklyo dhgkljmdpbb b wdkiemzZlZpbb V
_I\_Ijhwg_j]l_Ibdm [he__ dhgdmj_glhkihkh[ghc \-kjZ\g_gbb |
fb bklhggbdzZfb wg_jlbb hkgh\Zggufb gZ bkdhizZz_fuo Ihieb\z

Bkihevah\zZgb_ f_kl k \ukhdhc kdhjhklvx \_IjZ ¥\ hi*Ze_ggu
A"hklmiguo jZchgZo fh™ | h[_ki_qgblv wg_j]l_Ibg_kdmx g_aZzZ\b
N_j7Zlv mklhcgb\h_ jZa\blb_ \ wlbo j_]bhgZo Wg_jlby \_Ijz
i_j_"h\ufb I_ogheh]lbyfb i_j_~Zqb wg_jlbb fh™_I hf-_ ki_gb\ZIv v
]b_c hi"Ze_ggu_ jZchgu ]J*_ ~jm]b_ bklhggbdb wg_jlbb fh]lm
Ib\gufb beb “hjh]lbfb > @

Lzdbf h[jZzahf \ul[hj f_kl k kbevgufb \_1jZfb g- Ilhevdh ih\
n_dlib\ghklv \_ljyguo Imj[bg gh b kihkh[klI\m_I| kha*Zgbx mkl
ghfbg_kdb "bag_kihkh[guo wg_j]_Ibg_kdbo j_r_ghbc

Kgb _gb_ azZ\bkbfhklb hl bkdhiz_why]hj]llhye\o\lZZ kgb Z_]I
aZ\bkbfhklv hl IjZz*bpbhgguo bklhggbdh\ wg_jlJbb [Zdbo dzZo
kihkh[klI\my wg_j]_Ibg_kdhc [_ahiZzkghklb b mf_gvrZy \ha”_
“Zxsmx kj_"m > @

Wdheh]lbg_kdb_ ij_bfnsjkguZ Imj[bgu ihfh]Zxl khdjZlblv
\u[jhku mlJe_dbkehlh ]ZazZz qlh khhI\_IkI\m_1I Ij_[R\Zgbyf mklt
Iby b ihA~_j"b\Z_1 kljZl_]bb kfy]lgq_gby ihke_"kl\bc baf_g_gb

Lzdbf h[jzahf \_ljygu_ Imj[bgu bgl_]jbjmxlky ¥ wdhghfbdm
Ib\guc bklhggbd \hah[gh\ley_fhc wg_jlbb ijbghkysbc dZd wi
IZzd b wdheh]bgq_kdb_ \u]lh?u > @

Fu klj_fbfky jZzkkfhlj_Iv ihl_gpbzZevgh_ ijbf_g_gb_ kh\j_f_ggt
fZpbhgguo I_ogheh]bc \ \_ljhwg_j]_Ibd_ ey memgr_gby mkeh
\Zgby \_1jZ hilbfbazZpbb jZ[hlu Imj[bg b h[_ki_q_gby gz~_"g|
K wlhc p_evx fu ieZzgbjm_f ijhZgZebabjh\Zlv wnn_dlb\ghk



BL j_r_gbc \dexqZy bkdmkkl\_gguc bgl_ee_dl ZgZeba
bgl_jg_I \_s_c¢ \ dhgl_dkl_ bgnjzZzkljmdImju \_ljhwg_j]_II

GZr_ bkke_~h\Zgb_ khkj_~hlhg_gh gZ hp_gd_ g_ |h
ij_bfms_kI\ bgl_]jZpbb bgnhjfZpbhgguo |I_ogheh]bc \ \
kdb_ kbkl_fu gh b bo g_~hklZldh\ b jbkdh\ 1Zdbo dZd
gu_ mya\bfhklb Fu m”~_ey_ f hkh[h_ \gbfZgb_ ZgZebam
"ey h[_Kki_gq_gby [_ahiZzkghklb b klZ[bevghklb \-ljhwg_]j
\hd ijb bkihevah\Zgbb kh\j_f_gguo BL j_r_ghbc

GZrzZ az~z¥yzklbqv ihklZ\e_gguo p_e_c iml_f ijh\_~_gb
ghlh ZgZebaZzZ ~Zgguo dhlhjuc \dexqZ_I| k[hj bgnhjfZpbl
bgnhjfZpbhgguo kbkl_fZo hp_gdm bo ijhba\h”bl_evghkl
memqr_gby k bkihevah\Zgb_f BL I_ogheh]lbc Djhf_ Ih]h
ebjh\Zgb_ "ey hp_gdb wnn_dlb\ghklb ij_"eZ]Z_fuo j_r_c

I_j\u_ j_amevlZlu ihMI\_j ~"Zxl agZqbl_evguc ihl-_gpbZzZe
nhjfZpbhgguo |I_ogheh]bc \ \_Iljhwg_j] _Ibgq_kdb_ kbkl_fu
\hafh ghklb ey ih\ur_gby lhgqghklb ijh]l]ghabjh\Zgby ih]h
pbb jZ[hlu \_Iljyguo Imj[bg k bkihevah\zZgb_f Zelhjblfh\
g_gby b ZgZebaZ [hevrbo "Zgguo > @

Bgl _ljZpby bgnhjfZpbhgguo |_ogheh]bc \ \_Ijhwg_j]_Ib
kh[hc fghl]hh[_sZxs__ gZijzZ\e_gb_ ~ey kha”Zgby-[he__ w
gb\hc b [_ahiZzkghc kbkl_fu GZr_ bkke_~h\Zdh _"Bevg_jdb
g_crbo mkbebc ih bgl_]jZpbb BL I_ogheh]bc \ wim hljZk
[he__ mklhcgb\hc b wnn_dlb\ghc wg_j] _Ibg_kdhc kbkl_f

Kibkhd ebl_jZImju
B\Zgh\ : : Bgl_J]jZpby bgnhjfZpbhgguo |I_oghehl]bc

Ibg_kdb_ kbkl_fu kh\j_f_ggu_ ih"oh”u b i_jki_dlb\u
B\Zgh\Fhkd\Z Ba~zZl_evkl\h ©Wg _j]tkya

I_ljh\ < ; Ijbf_g_gb_ f_Ih~h\ bkdmkklI\_gghlh bgl_
g_jl_Ibd_ < ;A4 Kzdl I_I_j[mj] <_ljhwg—=j]lbyk
Kb~rhjh\ = < Dhaeh\Zz ? > :gZeba [hevrbo *"Zggu
d_ mqg_[gh_ ihkh[b_ = < Kb™Mkjbb_?% >< Dhlezhxz
eblbdz -— k

Gbdhez_\ > = Bgl_jg_I \_s_c¢c \ wg_j]_Ibd_-1_oghe
\u > = GbdhKZgdl I_I_j[mj] KfZjilwg—=jlbyk
AZcp_\ ? D Db[_j[_ahizkghklv \ wg_j]l_Ibg_kdbo k
? D AZepENkd\Z ;_ahizZzkghklv Wg_j]bkb

Dbf E F HilbfbazZpby jZ[hlu \_Ijh]l_g_jZlhjh\-k ijbf_c
fu mijz\e_gby E—HFhxhi\z <_IjhhilbfbaZpby k
IZ\eh\ = : ljh]ghabjh\Zgb_ \_Iljh\uo mkeh\bc-\ \_ljhw
ghliznby = : 4zR&®gd! I_I_j[mj] <_ljhnhj_dkk



Kfbjgh\ G G Fh”_ebjh\Zgb_ b kbfmeypby jZ[hlu \_Ijhwg_

kbkl_f G G Kfbfpkd\Zz Wg_jlhFh”_ebjR\Zgbk

Lbohgh\ I | Wnn_dlb\ghklv bkihevah\Zgby \-Iljhwg_j]bb

Ih"bg_kdh_ ihkh[b_ | —IDbbéhgW\g_jlhWnn_dIb\ghklv
— k

K\_A_gby h[ Z\lhjZo

K_cibr_\Z WevfbjzZ DZetiZZbkdh\gEzZjrbc ij_ih"zZ\Zl_ev DZ
jZl1Zg~"bgkdbc I _ogbqg_kdbc mgb\_jkbl_I bf :JuedZkZ KZ]bgh
azoklzg ] Dzjz]Zg”~Z ij G GZaZj[Zz_\Z H PDLO HOPL

KZ]ZI[_dh\Z >bgZzjz ?fz]bklgzj_ih~zZ\ZI_ev DZjzZ]Zg"bgkd
| _ogbg_kdbc mgb\_jkbl_| bf :[uedZkZ KZ]bgh\Z - DZaZz
1Zzg~rz ij G GzZazj[z_\Z H PDLO GLQDUD VDJDWENRY

6H\SLVKHYD @EHRUWRN ./HFWXUHU .DUDJDQGD 7HFKQLFI
DIWHU $E\ONDV 6DJLQRY .DIDNKVWDQ .DUDJDQG
H PDLO HOPLUDBV #EN UX

6DJDWEHNRYD/HFQDXUILHU .DUDJDQGD 7THFKQLFDO 8
DIWHU $E\ONDV 6DJLQRY .D]DNKVWDQ .DUDJDQG
H PDLO GLQDUD VDJDWENRYD#PDLO UX



M>D

KIj_[dh\Z E G
Kb[bjkdbc mgb\ _jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[M

NMGDPBHG:EVG:Y KLIMDLMJ: BGNHJF:PBHGGHC
KBKL?FU MIJ:<E?GBY JBKD:FB 1J?>1JBYLBY

BgnhjfZpbhggZy kbkl_fZ mijZ\e_gby jbkdZfb \uihegy_| nmgdpt
h[jZ[hldb ZgZebaZ b ojZg_gby "Zgguo ihklmib\rbo hl jZaebqgu
fZpbb b y\ey_ |ky gZklvx h[s_c bgnhjfZpbhgghc kbkl_fu ij_*"ijbyl
wlZiu hp_ gdb jbkdz h[f_gZ bgnhjfZpb_c fhgblhjbg]Z b "hdmf_¢
ij_~klzZ\e_g ijh_dlI bgnhjfZpbhgghc kbkl_fu mijZ\e_gby jbkdZfb ij_
hjb_glbjh\ZgZ gZ bkihevah\zZgb_hilbfZevguo f_IhAh\ hp-gdb jbk
gbc KhklZ\e g i_j gq_gv nmgdpbhgZevguo aZz~Zq j_rZ_fuo kbkl_
nmgdpbhgZevgh klj m ImjgZy ko_fZ kbkl_fu \ ghlZpbb ,'()

Dexq_\u_ kehhEd “f_gl bgnhjfZpbhggZy kbkl_fZ nmgdpb
ZgZeba ijbgylb_ j

d
g_l\
_r_gbc

6WUHENRYD / 1
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

)81&7,21$/ 6758&785( 2) 7+( (17(535,6( 5,6.
0$1$*(0(17 ,1)250%$7,21 6<67(0

7KH ULVN PDQDJHPHQW LQIRUPDWLRQ VI\VWHP SHUIRUPV WK
QDO\VLVY DQG VWRUDJH RI GDWD UHFHLYHG IURP YDULRXV
RUPDWLRQ VA\VWHP RI WKH HQWHUSULVH DXWRPDWLQ.
KDQJH PRQLWRULQJDQG GRFXPHQWDWLRQ 7KH DUWLFO
RUPDWLRQ VI\VWHP ZKLFK LV IRFXVHG RQ XVLQJ RSWLPD
QJ $OLVW RI IXQFWLRQDO WDVNV VROYHG E\ WKH V\VW
UDP RI WKH VI\VWHP LV SURYLGHG LQ ,'() QRWDWLRQ

RU®YVN PDQDJIJHPHQW LQIRUPDWLRQ VIVWHP IXQFWLRQ?

ljhp_kk jbkd f_g_~"f_glZ gz ij_"ijbylbb y\ey_Iky \Z gu
guf f_jhijbylb_f G_h[oh”bfh h[jZ[ZIu\Zlv h]jhfgh_ dheb
Ney ijbgylby [ukljh]lh b Jjzfhlgh]lh mijz\e_gq_kdh]h j_r_g
abl ihl_jb >ey h[e_]Jg_gby ~Zgghlh ijhp_kkZ ijbf_gyxl
kbkl_fu dhlhju_ zZ\lhfZlbabjmx| \uiheg_gb_ hkgh\guo nnm

MijZ\e_gb_ jbkd@hbijhp_kk khklhysbc ba dhfie-_dkzZ f_
e_gguc gZ fbgbfbaZpbx beb ihegh_ ba[_]Zgb_ jbkdh\hc |
mijZ\e_gby jbdefb ij_"klzZ\eyxl kh[hc pbdebqgguc ijhp_k
gZ ij_"ijbylbb g_ij_julgh iZjZee_evgh k [bag_k tjhp_kkzZ
ky hkgh\gufb ’\ey |J_’\|belby > @

Ilhke_ h[gZjm _gby jbkdh\hc kbImZpbb ke_"m_1 ijh\_k
aZdexqZ_lky \ hij_~_e_gbb bklhggbdh\ jbkdZ ihke_"kl\b
\h]h kh[ulby b bo jZaf_jz qgbke_gghf hij_~_e_gbb \_jhyl
bklhggbdh\ b jbkdzZ \ p_ehf



lhegzy zZ\IhfzZlbazZpby ijhp_kkZ mijz\e_gby jbkdzZfb \ hj]Zg!
_lI'[hevrhc jZ[hlu k\yazZgghc kh k[hjhf ih~]hlh\dhc b h[jZ[hlc
pbb ih”lThlh\dhc fZI_jbZeh\ *ey jmdh\h”~kI\Z khl]eZkh\Zgb_f
0jZg_gb_f "ey gZdhie_gby klZIbklbdb ihwlhfm g-_ h[oh*bfZ _
pbhggZy kbkl_fzZ dhlhjzZy [m~_1 Z\IhfZlbabjh\ZIv Yk_ wlZiu mi
fb qglh ih~gbf_I wnn_dlb\ghklv mijZ\e_gby b kgbabl gZ]jmadm
hir_ez jbkd f_g_"~"f_glz > @

BgnhjfZpbhggzZy kbkl_fZ ij_"gZagZq_gZ ey ihfhsb \ mijzZ\
fb ij_~ijbylby Kbkl_fzZ ~he gz Z\lhfZlbabjh\ZIlv IZdb_ wlZiu
“f_glz dzd

k[hj b o0jZg_gb_ bgnhjfZpbb h jbkdh\uo kbIlmZpbyo
dZq_kl\_gguc ZgZeba jbkdh\

dhf[bgbjh\Zgguc ZgZeba jbkdh\

jZg ' bjh\Zgb_ f_Ilh~h\ j_r_gby

jZajZ[hldzZ kljZl_]bb

j_ZebaZpby kljzZI_]bb

kharZgb_ hlg_Ilghklb

P_ev kharZgby bgnhjfZpbhgghlhkdlblaZpby ijhp-kkZ mijz\
e_gby jbkdzfb ij_"ijbylby kljmdImjbjh\Zgb_ bgnhjfZpbb h jbk
ylby b bkihevah\Zgguo j_r_gbc ijb mijZ\e_gbb jbkdZfb

BgnhjfZpbhggZy kbkl_fZ "he'gZ hkms_kl\eylv j_ZebaZphb:
nmgdpbc

<g_k_gb_ b ojZg_gb_ hibkZgby [bag_k ijhp_kkh\
<g_k_gb_ b o0jZg_gb_ bgnhjfZzpbb h jbkdh\hc kbImZpbb
— bgnhjfzpby h \ez~_evp_ [bag_k ijhp_kkZz
— NZIZ j_ZebaZpbb kh[ulby
— bgnhjfZzpby h ebp_ \uy\b\r_f kh[ulb_
— hibkzZgb_ \hafh gh]h kh[ulby
— hibkzgb_ bklhggbdh\ \hagbdgh\_gby
— hibkzZgb_ \hafh guo ihke_"kl\bc
J ZebaZpby dZq_klI\_gghlh ZgZebazZ jbkdh\ f_Ih~hf >_e\
JZkkuedZ bgnhjfZpbb h jbkd_ wdki_jlZf ~ey ijh\_"_c
j_amevlzZlh\ h[jZ[hldb hI\_Ih\ ey ijh\_"~_gby ke_"mxs_c
K[hj hI\_Th\ wdki_jlh\
:gZeblbg_kdZy b klZlbklbg_kdzZy h[jzZ[hldZ hI\_Ih\
KhojzZzg_gb_ blh]h\ hp_gdb
J ZebazZpby [Zc_kh\kdh]h ZgZebaz
JZajZ[hldZ deZkkbnbdZpbhgghc fh"_eb jbkdZ gZ hkg
hl dZq_kI\_gghc hp_gdb jbkdz
Ihkljh_gb_ Thiheh]bb ~bZ]jZffu \ebygby fh”_ebjmx
gbggh ke_"kI\_ggu_ ko_fu b”_glbnbpbjh\Zgguo kh[ull
GZiheg_gb_ kljmdIimjghc fh”_eb ~bZ]jzftu \ebygby d
gufb "Zggufb |Zdbfb dzd
— [_amkeh\gu_ \_jhylghklb \hagbdgh\_gby bklhqgghbd
lh kh[ulby



— mkeh\gu_ \_jhylghklb \hagbdgh\_gby jbkdh\h]h
— \_ebgbgZ ihl_jv ijb j_ZebazZpbb jbkdh\h]h kh[ul
<ugbke_gb_ iheghc \_jhylghklb jbkdh\h]lh kh[ull
ihl_jv ijb _1h j_ZebaZpbb
<g_k_gb_ \ AbZ]jzffm \hafh guo j_r_gbc kh klhl
ZebaZphbb
<uqbke_gb_ wnn_dlh\ hl ijbgylby j_r_gbe b jZg |
gbc ih \_ebgbg_ ihe_aghklb wnn_dlh\
Nhjfbjh\Zgb_ hlg_IZ h jbkd_ b f_Ih2ZkhahZphaj iezghb
gZ h[_ki_q_gby g_ij_julghklb ~_yl_evghklb
GZ jbk b ij_"~klZ\e_gZ nmgdpbhgZevgh kljmdIimjgZy
hgghc kbkl_fu mijZz\e_gby jbkdzfb ij_"ijbylby \ ghlZpbb
fb b \uoh~rgufb ~Zggufb

Jbk Dhgl_dklgzZy ~bz]jzffz ijh_dlbjm_fhc bgnhjfzpbhgghc k

Dhgl_dklgzy "bz]ljzffz gZ jbk beexkljbjm_I ij_h[jZa
NZgguo ~Zgguo h [bag_k ijhp_kk_ ~Zgguo jbkdh\h]h k
hp_ghd j_amevibjmxsb_ hlq_I| h[ mijZ\e_gbb b i€Zg h[_
julghklb ~_yl_evghklb ih® \ha”r_ckl\b_f kbkl_fu b ihevat
\'\b~_ jbkd f_g_"~"_jh\

GZ jbk ij_~klz\e_gz ~_dhfihabpby ijhp_kkzZ mijZ\e_¢
ijbylby 9Z gq_luj_ nmgdpbb

B~ _glbnbdzZpby b dZgq_klI\_gguwliZgaetgadpbb ~Zggu
[bag_k ijhp_kk_ b wdki_jlgu_ hp_gdb ij_h[jZamxlky \
gu_ jbkdb bgnhjfZpby h jbkdh\hf kh[ulbb _]h bklhggbd:



azZg_k_ggzZy \ [Zam ~"Zgguo b dzZg_xkI\_ggu_ ftppbgdb \_jhyl
jbkdh\h]h kh[ulby b jZzaf_jZ ms_j[Zz GZ wlhf wlZi_ j_rZxlky |
azZ”"Zgb khklzZ\e_gb_ hibkZgby [bag_k ijhp_kkZAh_]h \ez™_e
lh hibkzZgby wdki_jlzfb f_Ih~hf >_evnb azZg_k_gb_ j_amevlZ
[ebpu [Zau “Zgguo

Dhf[bgbjh\Zgguc ZAZelw \ukljZb\Z_lky fh”_ewv jbkdh\h]h
[ulby \ \b"_ ~bZ]jzZffu \ebygby k hij_~_e_gb_f hkgh\guo \_j
iZjzf_ljh\ 1Zd _ jZg ' bjmxlky h[t_dlu mijZ\e_gby- bklhggbdhb
kiI\by jbkdh\hlh kh[ulby ih bo \ebygbx gZ h b~Z_fu_ ihl_jb

Nmgdpby dhf[bgbjh\Zggh]h ZgZebaZ khklhbl ba az~Zq ihkljh_

\ebygby aZiheg_gby __ dhebqg_kI\_ggufb hp_gdzZfb \_jhylgh
mkeh\guo \_jhylghkl_c kh[ulby b kj_~gbfb ihl_jyfb ihke_~kI\l
gb_f hkgh\guo izjzf_Iljh\ 1Zdbo dzZd ihegZy \_jhylghklv \hag
kdh\h]h kh[ulby h b”~Z_fu_ ihl_jb ijb \hagbdgh\_gbb jbkdh\h
iZglb bklhggbdh\ b ihke_~kl\bc ihdZaulZxsb_ agZgbfhklv d.
kbfhklb hl \ebygby gZ h b”zZ_fu_ ihl_jb

JZ[hlZ k jbkdzZdb”_ hkms_kl\e_gby wlhc nmgdpbb ba fh~_eb
[ulby k jZg bjh\Zggufb h[t_dlZfb khklZ\ey_Ilky ieZg h[_ki_q_gt
ghklb ~_yl_evghklb ij_7ijbylby dhlhjuc ihkimizZ_Il \ ke_"mxs
b \h \g_rgxx kj_"m

JZ[hlZ k jbkdzfb ih~jza”_ey_|ky gZ iylv az”Zq

— khklzZ\e_gb_ wdki_jlZzfb mijZ\e_gq_kdbo j_r_gbc gZijz\e
_dlu ih™\_j° " _ggu_ mijZ\e_gbx

— "~hiheg_gb_ fh~_eb ijbgbggh ke_"kl\_gghc ko_fu dhgdj_
\hlh kh[ulby 2bz]jzffu \ebygby mijzZ\e_g&g_fkdbfb j_r_gb
jhijbylbyfb ih kgb _gbx jbkdZz

— hij_~_e_gb_ p_e_khh[jZaghklb dZ ~h]h f_jhijbylby \ az\
kihbfhklb _]1h j_ZebaZpbb b wnn_dlZz Z IZd-_ jZg bjh\Z
ylbc ih ihe_aghklb

— \u[hj f_Ih”"Z mijZ\e_gby gZ hkgh\_ hij_~_e gguo \ ijhi
iZjzf_ljh\

— jZajzZ[hldZ iezgzZz dhlhjuc kh”_j bl \kx bgnhjfZpbx h jbkd
guo kihkh[Zo _]1h jZaj_r_gby k ih~kgblZggufb dhebq_klI\_
g_gbyfb wnn_dlh\ gZ jbkd hl j_ZebaZpbb j_r_gbc
Fhgblhjbg] b ZgZeba wnn_dlb\ghkGkZ miljlzhevlgby bk

oh”y ba ieZzgZ b bgnhjfZpbb h ijhbahr_"rbo jbkdh\uo kh[ulb
Abl fhgblhjbg] aZ gbfb b \uiheg_gb_ g_h[oh”bfuo ~_ckl\bc |
\uiheg_gby nmgdpbb nhjfbjm_Ilky hlg_Il h[ mijZ\e_gbb jbkdzf



Jbk > _dhfihabpby ijhp_kkZ ©MijZ\e_gb_ jbkdZfb ij_~ijbyl

Fhgblhjbg] gZijZ\e_g gZ gZ[ex"_gb_ aZ kbImzZpb_c k [
\uyle_ggufb jbkdzfb ?keb h[gZjm _gh ih\ur_gb_- \_jhylg
\_gby jbkdh\hc kbImZpbb Ih ijhbkoh”~bl j_ZebaZpby mijz
g_ij_\_glb\ghlh ozjzdl_jz 1h f_j_Ihlh dzZd jbkd I_jy_1 Kk
ijhbkoh”bl ZgZeba wnn_dlb\ghklb mijZz\e_gby wlbf jbkdl
gby mijZz\e_gq_kdbo f_jhijbylbc khklzZ\ey_Iky iheguc Zg.
h[ mijZ\e_gbb jbkdzZfb

lj_~klZ\e_ggZy bgnhjfZpbhggZy kbkl_fZ fh _I m\_ebqghbl
jZ[hlu hi~_eZ jbkd f_g_~"f_glzZ ij_"ijbylby Z bf_ggh ih\
br_glbnbdZpbb jbkdh\ [bag_k ijhp_kkh\ mijhklblv az”".
jbkdh\uo kh[ulbc mkdhjblv ijhp_kk ijbgylby j_r_gbc

Kibkhd ebl_jZImju

;hjhidh\z < ;hjh\dh\Z < : J_nj_cfbg] ijhp_kk?Z
jbkdZ hjlZzgbaZpbc >Zc"~ k|l nrbgZgku — 85/
KWWSVY F\EHUOHQLQND UX DUWLFOH Q UHIUH\F
RUJDQL]DWVL)\ NZ1Z h[jZs_gby

@mjzZ\e_\ < < <Zjdh\z G X @mjzZ\e_\ G < Kh\
kl_fu mijz\e_gby jbkdZfb ijhfure_gghlh ij_"ijbylby <
=M K_jby WdhghfbdZ b—f_g_-2'¢_gl 85/ KWWSYV
F\EHUOHQLQND UX DUWLFOH Q VRYHUVKHQVWY
SURP\VKOHQQRJR SUHGSUL\DWL\D NZ1Z h[jZs_g
AZcdh\kdbc < W DZj_\ : < :\IhfZlbazZpby-ijhp_Kl
kdzZfb\Z guc rZ] d pbnjh\baZpbb ijbgylby mijzZ\e_
r_gbc ljh[e_fu ZgZebaz jbkdzZ 85/ KWWSYV
F\EHUOHQLQND UX DUWLFOH Q DYWRPDWL]DW
YD]KQ\\ VKDJ N WVLIURYL]DWVLL SULQ\DWL\D XS
jZs_gby



K\_~ _gby h[ Z\lhj_

Klj_[dh\Z Eb”"by Gbdhzazg \wdhg gZmd ~hp-_gl “hp_gl
Aju Thjlh\h]lh ~_eZ b j_deZfu Kb[bjkdbc mgb\_jkbl_1I ihlj
dhhi_jZpbb Kb[MID Jhkkby 1 Gh\hkb[bjkd ij D

H PDLO VWUHOQ#VLEXSN RQPLFURVRIW FRP

BWUHENRYD &D@BGWGDWH RI 6FLHQFHV LQ (FRQRPLFV
'"HSDUWPHQW RI 7UDGH DQG $G Y H &R QWIXPH s KRHRISIHLD B/Q
5XVVLD 1RYRVLELUVN . ODU[S$YH H PDLO VWUHO
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Limkh\z : X BevbgZ : B
Kzfzjkdbc gZpbhgZevguc bkke_~h\Zl_evkdbc mgb\_jl
K | Dhjhe_\Z

WDHGHF?LIJBQ?KDH? FH>?EBJH<:GB? D:D BGKLJMF?
HP?GDB IJH=GHAGUO AG:Q?GBC IHD:A:L?E?C
>?YL?EVGHKLB ;:GD:

P_evx jZ[hlu y\ey_Iky bkke_~h\Zgb_ ihdZaZl_e_c ~_yl-evghklb
_fwdhghf_ljbg_kdh]lh fh”_ebjh\Zgby <hijhku jZkkfzZljb\Z_fu_ \ k
Ilhjhf mkeh\bc |_dms_c khpbZevgh wdhghfbgq_kdhc kbImZpbb <Z°
agZq_gbc ihdZazl_e_c ~_yl_evghklb [Zgdh\ |jZdlbq_kdZy agZqgb
"h\Zgby \ujzZz Z_Ilky \ \hafh ghklb bo ijbf_g_gby ijb j_r_gbb \hijhk
gby \ [Zgdh\kdmx kn_jm

Dexq_\u_ kehWgghabjh\Zgb_ wdhghf_Iljbg_kdh_ fh”_ebjh\Zgb_ [
jZz zZ~Zilb\guc ijhlgha bgl_j\ZevgZy hp_gdZz

TUXVRYD $ <X ,O\LQD $ ,
6DPDUD 1DWLRQDO 5HVHDUFK 8QLYHUVLW\ QDPHG L

(&2120(75,& 02'(/,1* $6 $ 722/
)25 $66(66,1* 7+( )25(&$67 9$/8(6
2) 7+( %$1. 6 3(5)250%$1&( ,1',&$7256

KH SXUSRVH RI WKH ZRUN LV WR VWXG\ WKH EDQN V St
GHOLQJ 7KH LVVXHV FRQVLGHUHG LQ WKH DUWLFOH DL
RQRPLF VLWXDWLRQ W LV LPSRUWDQW WR PRQLWRU W|
DFWLFDO VLIJQL¢(FDQFH RI SRMVUHENVGIDW F R | WHK/EXIOWNV Y SCBIOH \F
QYHVWPHQW LVVXHV LQ WKH EDQNLQJ VHFWRU

.H\ZRUGRNUHFDVWLQJ HFRQRPHWULF PRGHOLQJ EDQNLQJ |

7
PR
HF
su
L

Khklhygb_ jZza\blby h[s_kI\Z ozZjzdl_jbam_Iky fZzkrlZ[ghc
nhjfZzpb_c ;Zgdh\kdZy kn_jZ ho\lZq_gZ wlbf yl\e_gb_f fgh]
\jZlbeky \' | _ogheh]lbgqgmx dhfiZgbx dhlhjZy ij_"eZ]Z_1 g_
mkem]b gh b mkem]b k\h_c wdhkbkl_fu kljzZoh\iZgbhy” eba
oZjzZdl_jbam_1I jhkl gbkeZ m[ulhgqguo [Zgdh\ qlh -k\yaZgh
ghc wnn_dlb\ghklvx hlf_qzZ_Iky \ bkke_~h\Zgbb ]JK jhklhf
fZkrlZ[Z gZ[ex"Z_lky mkbe_gb_ nbgZgkh\uo jbkdh\ WIl
jhklz j_a_j\h\ gZ jZaebqgu_ ihl_jb ih kkmprdf g@EjZdl_
khklhygb_ jugdZ [Zgdh\kdbo mkem] ke_~m_I hilf-Iblv (¢
_lky b hlke_"b\Z_Ilky \ gZmd_ JZaebqgu_ \hijhku jZa\b
ju ihklhyggh hljz Zxlky \ gZmqghc ebl_jZImj_ :\Ihj > @
KlZlbklbg_kdh]h [xee_I_gy [Zgdh\kdhc klZIbklbdb aZz
hif_gzZ_lky \ dZq_kI\_\Z ghc ijh[e_fZ nhjfjih\Zglpyp 7 ekm ]|



[Zgdh\ :\lhj hIf_gZ_11_g”~_gpbx kgb _gby h[t_fhvdj_~blh\Zgl
kh\uo hjl]ZgbazZpbc Hkh[h_ \gbfZgb_ m~_e_gh jZaebgbx \ ijhg
ih dj_~blzf b ~_ihablzZf "ey jZaebqgguo dZl_]hjbc aZ_fsbdh\ b
klzlv_ > @ hlf_qZ_Ilky qlh [Zgdh\kdZy kbkl_fZ Jhkkbb ij_I_ji
:\lhj ZgZebabjm_1 kiZlbklbdm h[t_fh\ ijb[ueb b m[uldh\ ih dj_
]ZgbazZpbyf m~_evguc \_k dj_"blguo hjl]ZgbaZpbc bf_\rbo i
lhd kljmdImjm \deZ”~h\ ijb\e_q_gguo dj_~blgufb hj]j]ZgbaZph;
\dezZ”~h\ nbabgq_kdbo ebp \ jm[eyo ih kjhdzZf ijb\e_q_gby kljI
nbabq_kdbo ebp \ bghkljZzgghc \Zexl_ ih kjhdzf ijb\e_q_ghb)
ij_"ezZ]Z_lky \ jZzfdZo ijh]jzZffu pbnjh\baZpbb [Zgdh\kdhc ~_yl_
kfhlj_lv \hijhku \g_"j_gby fZrbggh]h h[mg_gby b-g_cjhk_Ib
gZxlky I_hj_Ibg_kdb_ ihkuedb \hafh ghklb j_ZebaZpbb f_oZgt
[hevrbo "Zgguo \ [Zgdh\kdhc ~_yl_evghklb < klZlv_ > @ hlf
klhygb_ [Zgdh\kdhc kbkl_fu y\ey_Ilky bg~rbdZlhjhf khklhygby \
hif_gqzZ_lky \Z ghklv [Zgdh\kdhc kbkl_fu ~eyhwidhgkeiybdb kljZgu
ky g_h[oh”bfhklv ijh\_~_gby klZlbklbg_kdhlh ZgZebaz ~_yl_
Hkh[_ggh hif_qZ_Iky jhev j_]lbhgZevguo [Zgdh\ 1Zd dzd [Zg
j_1bhgzZ g_ fh _1 jZzkkfzZljb\ZIvky hl~_evgh hl jZa\blby wdhgh
kINZ \ p_ehf :\lhj > @ ij_"eZ]Z_| bkihevah\Zgb- fgh]hf_jgh
pbb ijb ZgZeba_ ihdZazl_e_c [Zgdh\kdhc kn_ju |Ijb deZkl_
bkihevam_Ilky \a\_r_ggzZy _\deb”h\zZ f_IljbdzZ < klZlv_ ij_"eZ
dZ ijhlghabjh\Zgby iheblbdb hI”*_evgh \aylh]lh [ZgdZ k bkihe
Ilhjgh]lh ij_~klzZ\e_gby _]lh ihdZaZl_e_c qlh ihalhey_| hp_ghbl
wlh]lh [ZgdZ gZ ijhly  _gbb bkke_“m_fh]h ijhf_"mkdzZ \j_f_gb
k\ys_gZ ijh]Jghabjh\Zgbx nbgZgkh\uo ihdZazl_e_c dhff_jqg_kc
h~"ghc ba ]JezZ\guo az”~Zq ieZzgh\hc ~_yl_evghklb

GZklhys__ bkke_"h\Zgb_ jZkkfzZljb\Z_1 a2vgdhqkklith 1IZlgZebam ~_
©KJ[_j[Zgd? kj_"kI\Zfb wdhghf_Iljbg_kdh]h fhr_ebjh\Zgby > |
[ue aZims_g [j_g™ ©K[_j& dhlhjuc h[t_~bgbe ih® kh[hc [Zgd
Wlhl i_j_oh” kbf\hebabjh\Ze fZkrlZ[guc rZ] hl bkdexgbl_evgh
]h [bag_kZ d ij_~eh _gbx deb_glm rbjhdh]h ki_dljZ bgnhjfZpbl
eh]l]bg_kdbo b dhgkmeviZpbhgguo mkem] < ihke_"g__ \j_fy |
deb_glh\ g_ Ihevdh wdhghfbgq_kdbfb b nbgzZgkh\ufb ij_bfms
jZa\blhc h[eZklvx wdhkbkl_fu \u]h”rgufb ih~*ibkdzZfb gZ ijh~m
kiI\_ggu_ jZajzZ[hldb < wlhf ieZg_ ©K[_j[Zgd? ij-“hklZ\ey_|I
fh ghklb dZd nbabg_kdbf 1Zd b xjb*"bg_kdbf ebpzf

Mqgblu\Zy hkh[_gghklb kbIimZpbb \ [Zgdh\kdhc-kn_j_ gZ ij
Il _e_c I:H ©K[_j[Zgd? \ bkke_"h\Zgbb bamqgzZ_Ilky kl_i_gv I_
klyab f_""m ke_"mxsbfb ihdZazZl_eyfb < 1Z[e tj_"klZ\e_gz
]_gguo < b wdah]_gguo i_j_f_gguo ;



LZ[ebpZz
JZkrbnjh\dZ ihdzZazZl_e_c

GZa\zZgb_ ihdzZazl_ey H[hagZq_pgb_

> ihablu

QbklZy ijb[uev

Dj_~blguc ihjln_ev

AN RANEA

:dlb\u [ZgdZz

Kj_"gyy aZjzZ[hlgZy ieZlZz

JZ[hqZy kbeZz

Qbke_gghklv [_ajZ[hlguo

Dexq_\Zy klz\dz

Bgneypby
Dj_~blguc ihjln_ev
> ihablu

Qbkluc dhfbkkbhgguc “hoh”

Qbkluc hi_jZpbhgguc “hoh”

Qbklu_ ijhp_glgu_ “hoh”u

<gmlj_ggbc \Zeh\uc ijh*mdl

Ih j_amevlzlzf iZzjghc ebg_cghc fhr_eb mklzZzgh\e_gh
ihablwKj_"gyy azZjzZ[hlgzZyfiEZIKZfuc \ukhdbc dhwnnbpl
AN |l _jfbgZpbb 5 < ZgZeba_ mklZgh\e_gZ klZlbklbg_kdb
Lzd baf_g_gb_ iKdzadl fekyqgZy ghfbgZevgZy -gZgbke
[higzy iezZlZ jZ[hlgdbdHuk jm[e_c ijb\h~bl d jhkim gbkeZ
N ithablzf gz hl bkohrgh]l]h agZq_gby Dhebq_kl\h aZz
NZ_ | g_agZgbl_evgh_ kgb _gb_ dhebq_kI\Z ~_ihablh\ ¢
Dexq_\Zy klIB\ddhdzaZbkeéxy ijb[keX[h_ \ebygb_ hdZau\.:

Dj_"blguc ihjlni2z&f_Ij fh~_eb 5 ihabluzjzf_Ij
fh~_eb 5 Qbkluc dhfbkkbhgguiZjzfohj*fh”~_eb

5 Qbkluc hi_jZpbhgguicZphfohjr fh™_eb Qb

klu_ ijhp_glgu_ "hdahzfulj fh~_eb 5@4_"blguc
ihjln_ekbevgh_ \ebygb_HKdZa@uw\y alZzjZ[hlgZydjezh| 4]
fh~_eb 5 b \ukhdh_ kgb Dgxq”r¥Zy klZX{JZf_I]j

fhr _eb + 5 Gdlb\u [ZgidhZh bl_evguc wnn_dl ~"Z
<<I| izjzf_lj fh~_eb 51j_~klz\e_ggu_ j_amevdZlu Jue
kgblZgu gZ “Zgguo aZ i_jbh~* + 1] ;hevrbgkl\h ih
hlebggmx hl ebg_cghc aZ\bkbfhklb 1Zd dZd dhwnnbpb_gl
r q_f IhdZazih&abw\zfh”r_eyo \ukIlmizZ_| dZd wdah]_gog

wg~h]_ggZy i_j f _ggZy GZ kgb _gb_ mjh\gy wlh]lh ihdz
\ebygb_ hdZau\ZxdZihdlhd kitbeewxq_\Zy klZ\dZnevIZlu ih
fgh _klI\_gguf ebg_cguf j_]j_kkbhgguf fhr_eyf ij_~klZ\e_
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1Zjzf_lju fgh _kl\_gguo fh”"_e_c az + 11
I_j_f_ggu_ fh”_eb E E E W [ W[ 5
<[ [ i i
<[ i i i i
<[ I i i
<[ 1 i i i
<[ I i i i
<[ [ i i i
<[ I i i
<[ 1 i i
<[ [ i i
<[ I i i
<[ I i i
<[ I i
Djblbg_kdh_ agZq_gb_ W klZlbklbdb khklzZ\ey_I Wlh it
\u\h” h agzZgbfhklb izjzf_Ijh\ j_]j_kkbhgguo fh”"_e_c >ey fh
aZ\bkbfhkl_c f_""m bamqgzZ_fufb ihdzZzazl_eyfb [Z[e bkihe

oh” lj_g”h\uo fh”"_e_c b ih*oh” zZ~Zilb\gh]h ijh]Jghabjh\Zgby
Bkoh”rgu_ ~Zggu_ ih"\_jl]Zebkv ijhp_"mj_ k]eZ b\Zgby ijhklh
ki_~"g_c < j_amevlzZl_"ebkhdZagb[emwdbghfbZevgZy fh"_ev
¢ kl_i_gb kljhbeZkv ijb bgl_j\Ze_ k]lezZz b\Zgby O Dhwnnb
kbfZpbb jzZ\_g Fh~r_ev aZ™"Z_|ky m\{\&_ogbV® O
lhd\ZjlZevguc ijh]Jgha \ fej® jm[ khhI\_IkI\_ggh khklZ\be
b :gZeh]lbqgqgzZy @k lano "ehyfbkkbhggubf*hoh”h\
_I'\b~ O W o W@ @ k dhwnnbpb_glhf ZiijhdkbfZpbb |
JZkq_lgu_ agZg_gby ijhljghaz \ fej~ jm[ ihd\ZjlZzevgh gZ
b khhi\_IkI\_ggh Fh~_ebj@dbZgb_ ihdZa
klu_ ijhp_glgu_ Aithohreloghfm kl_i_gb hij_"~_ey_|ky mjZ\g_
o W W@ @ k dhwnnbpb_glhf ZiijhdkbfZpbb jZ\guf
Jghagu_ \_ebgbgu ihd\zZjlZevgh gZ i_jbh~* 1h~rZ khklZ\bet
khhi\_IkI\_ggh b lh j_amevlizlzf _"_d
ghlh ijhlghaz ih fh*_eb ;jZmgZQhey hbdiZlafaifey jm]
gz ]h~ ihemqg_gu ke_"mxsb_ agZq_gby
:gZeh]lbggMbd&yuo dhfbkkbhggub W Hok[*hHiZgd?2 fej” jm]|
b >ey gbkluo ijhp_glguo “hoh”~h\ fej
b __d\Zjlzevgh < IZ[e -ij_"klZ\e_g
\Zevgu_ hp_gdb ijh]lghaguo agZg_gbc gZ 1h”~ ih ihebghfm
j_amevlzlzf ZelhjblfzZz ih fh~_eb ;jZmgzZz k “h\_jbl_evghc \_jh



LZ[ebpZz
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ljhlghagu_ agZq_gby ih "\mf \b”rZf fh"_e_c gZ
QbklZy ijb[uevQbklu_ dhfbkkbhdgyaklu_ ijhp_glgu_
D\Zjlze fejn jm|[ “hoh”u fej” jm[”~hoh”u fej” jm][
lhebghf ;iZmg lhebghf jZmg lhebghf ;JZmg
, d\ZjlZle
, d\ZjlZe
, d\ZjlZe
,9 d\ZjllZe

J_amevlZlu h[hbo \b~Ah\ fh~r_e_c ihiz~zZxl \ *h\_jbl_evgu
AimlZ 1h j_amevlZlZf bkke_~h\Zgby fh gh ijbclb d \u\h"i
nbgZgkhluo ihdZazl_e_c b I:H ©K[_j[Zgd& \ p_ehf g_k
b wdhghfbg_kdb_ ihljyk_gby LZdbf h[jZzahf fzZI_-fZIbqg_k
f_ljbg_kdhlh fh~_ebjh\Zgby iha\hey_I ijh\h”~blv fhgblhjb
evx hp_gdb ijhlJghaguo agZq_gbc “ey nhjfbjh\Zgby kljZI_
gZ i_jbh” h~rghlh 1h~Z

AZdexq_dbemq_ggu_ j_amevlZlu ZgZebaZ dexg_\uo [Z
azZl_e_c I:H ©K[_j[Zgd? iha\l\heyx| \uy\blv \gmlj_-ggb_ b
ju \ebyxsb_ gZ jZ[hlm [ZgdZ Kj_~kI\Zfb wdheghjfh\Zopykdl
ijh\_~ _gZ hp_gdZ kl_i_gb \ebygby bamqg_gguo ihdZaZl_e
nhjfu \aZzbfhk\yab f_""m gbfb >ey dhjj_dlbjh\db-kljzZI_]|
dZaZl_e_c [Zgdh\kdhc kn_ju \Z gh ijh\h~blv j_]meyjguc
fbg_kdbo “Zgguo

Kibkhd ebl_jZImju

?nbfh\Z F J :gZeba hkgh\guo ihdZaZl_e_c ~_yl_ev
k_dlhjZz Jhkkbckdhc N_~_jZpbb F J ?nbfh\z Kh
g_kdh_ jza\blb_ j_]bhgh\ JN khklhygb_ b ZdIimZevg
klbg_kdhc hp_gdb fZl_jbZeu gZmqgghlh WHZfGgZjz |

- Fhkd\z =hkm”ZjklI\_gguc mgb\_jkbl - mijzZ\e

K +
FZoh\Zz : < :gZeba "bgzZfbdb hkgh\guo ihdzZaZzZl_e_c
dh\kdhc kbkl_fu Jhkkbb \ i_jbh~ * 11 -: < FZ

azZfmlrbgh\Zz Bggh\ZpbhggZzy gZmdZzK +
?rlhdbg K < Bgl_ee_dlmZevguc ZgZeba wdhghfbag
[Zgdh\kdhc ~_yl_evghklb g_cjhk_I_\u_ bgkljmf_glu
Dj_Zlb\gZy wdhghfbeZzZL «— K *
=j_[g_\Z F < :gZeba "bgZfbdb hkgh\guo ihdzZaz
N_yl_evghklb \ Ijbfhjkdhf djz_ AR D=jQ FBR_5X

+

— < — +



>hp_gdh H K KlZlbklbg_kdbc ZgZeba ~_yl_evghklb [Zgd
_f mkh\_jr_gkl\h\Zgghc deZkl_jbazZpbb H K >hp_gdh V

ZgZeba |I_hjby b-Hjzdlbdz < — K *

Dhk_gdh = E :gZeba b ijh]Jghabjh\Zgb_ ihdZaZzZl_e_c "_
dh\kdh]h mqgj_"~_gby \ kljmdImj_ j_]bhgZevgh]h ohayckl\Z
<_klgbd Q_jgblh\kdh]h Thkm~ZjkI\_gghlh I_ogheh]bqg_kdh]
I1Z K_jby Wdhghfbg_k«kdb_—gZmdbK *

FZeZrhd | < Wdhghf_Iljbg_kdbc ZgZeba \azZbfhk\yab h
azZl_e_c ~_yl_evghklb [Zgdh\kdh]h k_dlhjz -1 < FZeZr
IZoh\Zz ljh[e_fu b i_jki_dlb\u jZa\blby fbjh\hc gZmqggh
k[hjgbd klZl_c ih blh]zf f_"~"mgZjh”"ghc gZmaggh ijZdlbq_
j_gpbb 1_jfv fzy —11_Mv q:]_glkl\h f_"2mgZjh~"

guo bkke_"h\zZgbcQ — <« — K +

>Zcbl[_]1h\ > F Dhfivxl_jgu_ |_ogheh]bb ZgZebazZ ~Zggu

libd— Fhkd\Z BGNJ: F <mah\kdbc-mq_[kbd

K\_~ gby h[ Z\lhjZo

Limkh\zZ :eezZ XjdZ§d4¢zn f gZmd "hp_gl ~hp-gl dZn_"ju
Ibdb b [bag_k bgnhjfzlbdb Kzfzjkdbc gZpbhgZevguc bkke
mgb\_jkbl_I bf zZdz~_fbdzZ K | Dhjhe_\Z Jhkkby 1 K
kdh\kdh_ rhkk_ ~» H PDLO DB\XBVVX#PDLO UX

BevbgZ :eeZ B\KGMYYE ij_ih~rZ\ZI_ev dZn_"ju fZI_fZlbdb b
g_k bgnhjfzZlbdb K2zfzjkdbc gZpbhgzZevguc bkke_"h\Zl_evkd
bf zZdz~_fbdz K | Dhjhe_\Z Jhkkby 1 KZzfzjz me F
k_ » H PDLO LDL #PDLO UX

7UXVRYD $8&OD0PGEXDWH RI 6FLHQFHYV LQ 3K\WLFV DQG (
3URIHVVRU 'HSDUWPHQW RI ODWKHPDWLFVY DQG %XVLQ
5HVHDUFK 8QLYHUVLW\ QDPHG DIWHU $FDGHPLFLDQ 6 3
ORVNRYVNRH 6KRVVH 6WU H PDLO DB\XBVVX#PDLO

,O\LQD $6QDRU /HFWXUHU 'HSDUWPHQW RI ODWKHPDWLF
6DPDUD 1DWLRQDO 5HVHDUFK 8QLYHUVLW\ QDPHG DIWHU
5XVVLD 6DPDUD ORVNRYVNRH 6KRVVH 6WU H PDLO
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Q_jgydh\ F D
Gh\hkb[bjkdbc Jhkm~ZjkI\_gguc |_ogbqg_kdbc mgb\_jkbl_

Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[M
>jZ]lmgh\Z E K
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[M

=mkvdh\ > G
DZazgkdbc dhhi_jzlb\guc bgklblml nbebZe Jhkkbckdh
hi_jZpbb

JBKDB BGNHJF:PBHGGHC ;?7AHI:KGHKLB KN?JU
@BEBSGH DHFFMG:EVGH=H OHAYCKL<:

< klzlv_ij_"klZ\e_gZ jZajzZ[hldZ f_lh~"bdb ey hp_gdb kl_i_gb jbk
[_ahiZzkghklb "bebsgh dhffmgZevgh]lh ohaycklI\Z ;ueb j -r_gu az”
pbb \hafh guo m]jha ZgZebam \_jhylghklb ihy\e_gby jbkdh\ b \u
AN_ckl\by ;ueb ijbf_g_gu h[s_kbkl_fgu_ ZgZeblbgq_kdb_ f_Ih~bdb |
jbkdh\ bgnhjfZpbhgghc [_ahiZkghklb

Dexg_\u_ kehbZbsgh dhffmgZevgh_ ohayckl\h jbkdb b~_glbnb
ZgZeba jbkdh\ bgnhjfZpbhggZy [_ahiZkghklv

&KHUQ\DNRY O

1RYRVLELUVN 6WDWH 7THFKQLFDO 8QLYHUVLW\ 6LEHU
'UDJXQRYD / 6

6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ
*XVNRY ' 1

.D]DQ &RRSHUDWLYH ,QVWLWXWH EUDQFK RI 5XVV

5,6.6 2) ,1)250%$7,21 6(&85,7< ,1 7+( 63+(5( 2) +286,1"
$1' &20081%/ 6(59,&(6

7KH DUWLFOH SUHVHQWY WKH GHYHORSPHQW RI D PHWKRC
VHFEXULW\ ULVNV RI KRXVLQJ DQG FRPPXQDO VHUYLFHV 7KH W
WKH OLNHOLKRRG RI ULVNV DQG FKRRVLQJ FRXQWHUDFWLR
ZLGH DQDO\WLFDO WHFKQLTXHVY DQG SURSRVH D PDWUL][ RI

.HV\ZRUGBRXVLQI DQG FRPPXQDO VHUYLFHV ULVNV ULVN LG
VHFEXULW\

ljhp_kk pbnjh\baZpbb hj]J]ZgbaZpbc "bebsgh dhffmgZzZe
@DO gZ kh\j_f_gghf wlZi_ g_ehdZevgZy azZ”"ZqZ Z qZ
ghc ijh]jzffu > @ P_evx kbkl_fu [_ahiZkghklb @DO y\e
ygb_ jZaghh[jZaguf g_J]Zlb\guf kh[ulbyf bgpb%lglZf (
jbkdb < bgnhjfZpbhgghc [_ahiZkghklb B; “bebsgh dh
ayckl\z @DO \Zgh_ f_klh azgbfzZ_I ijhp_kk jbkd f_g_"~"

P_evx ex[hc dhfiZzgbb y\ey_Iky \uiheg_gb_ hij_~_e_ggh
N_yl_evghklb—JdblkhdbZdb_ ihl_gpbZevgu_ \hafh 'ghklb ij



Nyl _evghklv dhfizgbb \ ieZg_ bkihevah\Zgby beb kharzZgby
"I [ulv hkeh'g_gZz
Ke_"m_I ihgbfzZlv qlh ijhp_kk mijZz\e_gby jbkdZfb “he _g h
ky ihklhyggh < kemqZ_ “hims_gby hklZgh\db ijhp_kkZ iZme
\_gb_ bgpb”~_glh\ y\ey_ Iky ijZzdlbg_kdb g_ba[_"guf
Bkihevah\Zgh ijbf_g_gb_ h[s_kbkl_fguo ZgZeblbqg_kdbo f_
dzd f_|Ih” ZgZebaZ b_jZjobc 6:27 ZgZeba 67(3 ZgZeba b b
GZbl[he__ jzZkijhkljZzg_gguf gZ k_lh~gy klZzg~Zjlhf bgnhjfZpt

iZzkghklb y\ey_Iky ,62 (& jZaguo ]h”"h\ \uimkdz < wl|
gZb[he__ bgl_j_k_g ,62 ,(& ©MijZ\e_gb-_ B; Jmdh\lI
[_jkljZoh\Zgbx2a < Jhkkbb [he__ gqzZklh ijbf_gy_Iky jmkbnbpbjh
klzg~rzjlz ,62 =HKL J BKH FWD * ©OF_g_""f_gl jbkc

hp_gdb jbkdz2 < gZklhys_f bkke_~h\Zgbb ijbf_gyebkv emqr
f_""mgzZjh~guo b jhkkbckdbo klZzg~Zjlh\ ihgbfZgby hkgh\ dl
lhggh ~ey ihkljh_gby kbkl_fu mijZ\e_gby jbkdZfb B;

Bgpb”~_gl \ I_jfbgZo bgnhjfZpbhgghc [_ahiZkghklb "bebsgh
gh]lh ohay€kdVBE \ i_j\mx hg_j_~v m _ k\_jrb\r__ky kh[ulb_ Mij:
bgpb”_glZfb nhdmkbjm_Ilky gZ nbdkZpbb bgpb”_glh\ fbghbf
ihke_bo gZklmie_gby b nhjfbjh\Zgby \u\h~h\ "ey g_"hims_g

ljhp_kk mijZ\e_gby jbkdZfb nhdmkbjm_lky gZ ihl_gpbZevg
khfulbyo dhlhju_ fhiml ijbg_klb ms_j[ bgnhjfZpbhgguf Zdlb\Zf

:gZeba jbkdh\ B; khklhbl ba ke_"mxsbo wlZih\ > @

<uyle_gb_ b b~_glbnbdzZpby ZdIb\h\ WIhl wiZi “he _g h
ijhk ©Qlh aZsbszlv"a

B~ _glbnbpbjh\Zlv \hafh gu_ m]jhau Zdlb\Zf Ihkljh_gb_ fh
khleZkgh ihkljh_gghc fh”"_eb gZjmrbl_ey b \uyle-gb_ m]jha [
lh nzdlhjz \ gbo HI\_qZ_1 gZ \hijhk ©HI q_]lh aZsbsz_f"2

JZkg_I \_jhylghklb ihyle_gby jbkdZ b ih~"kqg_Il \hafh gh!
g_]h \ kemqgzZ_ _keb jbkd kijh\hpbjm_I bgpb”_gl

<ul[hj IZdIbdb ijhlb\h~_ckl\by jbkdm

M dZ ~h]h jbkdzZ KklzZ\r_]h bgpb”_glhf _klv k\hy klhbfhklv
\ ihl_jyo ZdIb\h\ beb \ ijbhklZgh\d_ [bag_k ~_yi_evghklb I
gby "he gZ kjzZ\gb\ZIlv ihl_gpbZevgu_ ihl_jb b klhbfhklv ijh
bf kh klhjhgu kbkl_fu jbkd f_g_~"f_glZ =hlh\ghkdv dhfiZgbb
db_ Ih jbkdb [_a f_j ijhlb\h~_ckl\by \ p_eyo wdhghfbb gZ gkt
\Z_|ky ©jbkd Zii_Ibl?

Ilhke_ nhjfbjh\Zgby dZdhc eb[h jbkd fh”"_eb b”_-glbnbdZpbb
k\h_gby bf f_Ijbd ih \_jhylghklb gZklmie_gby b \hafh ghf m:
oh~bfh khklZ\blv ieZg ih mijZ\e_gbx dZ ~uf jbkdhf maqgblu\Zy
kljzl_Jbx >ey ieZgZ ke_“m_I| mdzZazlv hi\_IkI\_gghlh azZ jbk
gZ g_lh hibkzgb_ f_j j_Z]bjh\Zgby hp_gdm g_hfoh”bfuo bg
db j_ZebazZpbb wlbo f_j > @

LZd _ h[yazZl_evguf wlZihf yley_Iky hp_gdZ wnn_dlb\ghklb
f_j _1h hfuggh \uihegyx!l kem ' [u \gmlj_gg_]lh Zm2blZ dhfizZgk
kiI\_ggbd



Ilhke_ khklz\e_gby fh”_eb gZjmrbl_ey b nhjfbjh\-Zgby i_]
Am_I ijh\_klb ihkljh_gb_ fh~_eb ml]t+halhFh~| ej¥brghjjhazg
gh_ hibkzZgb_ \k_o \hafh guo jbkdh\ dhfiZzgbb k\yav jbkd
ijbgylzZy kljzI_]by dhgdj_lgu_ f_ju mijZ\e_gby jbkdhf b

Fhr_ev m]jha g_h[oh”~bfZ ey ij_~hklzZ\e_gby hibkzZghb
fZpbhgghc [_ahiZkghklb "bebsgh dhffmgZevgh]h ohayck
g_ "he _g [ulv kljhl]h dhgnb”_gpbZevguf ihkdhevdm ag
kbkl_fu aZsblu gZjmrbl_e_f g_ ~he gh ijb\h~blv-d kgb'_
sbs_gghklb ijbgpbi ©VHFXULW\ E\ REVFXULW\2 hg "_
"he _g bkihevah\Zlvky H~gbf ba ihimeyjguo f-1h~h\ n
N eb m]jha y\ey_I|ky ihkljh_gb_ fh™®_eb gZjmrbl_-ey k ihl
jh\Zgb_f b bkihevah\Zgb_f fZljbpu jbkdh\ 1Z[ebpZ <
ijhklz\e_gu \_kh\u_ dhwnnbpb_glu jbkdZ ih dhdhjuf ijF
ke_"mxsZy hp_gdZ <_kh\u_ dhwnnbpb_glu ih*bjZxlky
ihc bkoh”y ba kh[kI\_gghlh m[_""~_gby ih~I\_j"~_ggh]h
b fzl_fzZlbgq_kdhc hp_gdhc

FZljbpZ jbkdh\ bgnhjfZpbhgghc [_ahizZzkghklb
"bebsgh dhffmgZevgh]h ohaycklI\Z

> >
N <_jhylghklv gZkImi _ghby
82_|.2 2 152 (<2
ofs | NEo | DXV NEV|ZEY
H[t_f ihke ~ki\bc Slzﬁ S_ZE <28 féi:E EN]

SEERGRET S
o_— — — — |lao-

DjZcg_ fZeu_ ihke_"kRhégh\

FZeu_ ihke_»2kl\hyee

Kji_~gb_ ihke 2kI{ZeeZzZ

Kbevgu_ ihke kljdgeZ

Djblbg_kdb_ ihke- "HRAb§Z

Ilhke_ nhjfbjh\Zgby fZljbpu jbkdh\ ijh\h~blky bo kljZ
_klv \ khhI\_lklI\bb k dhwnnbpb_glZfb \ yg_cdZo fZljbpu
g_kdhevdh ]jmii < ijb\_~_gghc fZljbp_ fZdkbfZevguc dh
fhklb jbkdZ khklZ\ey_| Bkoh”y ba h[uqguc ijZdlbdb j
gZ ]jmiiu fh gh ij_"~eh 'blv ke_"mxs__ jZ\ghf_jgh_ jZa“

+— g_agZgbl_evgu_ jbkdb H[uggh wlh IZdb- jbkdb
kilmie_gby dhlhjuo kjZ\gbl_evgh gbadZ ms_j[ g¢_ hqg_g\
ehf jbkd mdezZ”~u\Z_Ilky \ jbkd Zii_Ilbl dhfiZzgbb < kemqZ
h[fuggh ijbf_gyxlky kljzZl_]bb ijbgylby beb b]Jghjbjh\Zgby



+— kj_"gb_ jbkdb LZdb_ jbkdb h[uggh “hklZlhggh j_Zebk
ghkyl hsmlbfuc ms_j[ H[uggh d gbf ijbf_gyxlky kljZl_]bb
pbb beb i_j_~Zqgb
+ — agZgbl_evgu_ jbkdb Hkgh\ghc nhdmk ijboh~blky bf_
jbkdb \_jhylghklv gZzklmie_gby dhlhjuo \_kvfzZ \ukhdzZ Z ms.
ij_\hkoh~bl jbkd Zii_Ibl beb b \h\k_ y\ey_Iky g_mkljZgbfuf
f_gylv ex[u_ kljzl_Jbb dhlhju_ iha\heyl kgbablv \_jhylghklv
jbkdzZ eb[h kgbayl \hafh guc ms_j[ ~h ijb_fe_fh]lh 1jbf_g_
]bb webfbgbjh\Zgby h[uqgh hdZau\Z_Ilky wdhghfbq_kdb g_p_
b [he- djblbg_kdb_ jbkdb H[uggh j_ZebaZpby IZdbo jbk
mljzl_ agZgbl_evgh]h dhebqg_klI\Z Zdlb\h\ Z \_jhylghklv bo ¢
fZ \ukhdz P_e_khh[jZagh ijbf_gylv kljZI_]bb fbgbfbazZpbb |
jh\Zgby jbkdh\ \ ITh \j_fy dzZd i_j_"~ZqZ jbkdzZ fh _1I ijb\_klb
ihke_~kl\byf \ kemqzZ_ _keb Zdp_ilhj jbkdZ hdz _lky g_*"
mijZ\e_gby > @ KIlzZ\db kebrdhf \ukhdb
Ilhke_ ijbk\h_gby dZ " ~hfm jbkdm dzZI_]hjbb \ khhI\_Ikl\bb k
ghc hp_gdhc ijh\h”*blky nhjfbjh\Zgb_iezZgzZ f_jhijbylbc ih mijz
kdhf "bebsgh dhffmgZevgh]lh ohaycklI\Z khleZkgh \u[jZgghc
BgnhjfZpbhggZy [_ahiZzkghklv "bebsgh dhffmgZevgh]lh oha
gZ hklz\Zlvky wdhghfbg_kdb \ulh”rghc b [ulv h[hkgh\ZgZ > ¢
[_ahiZkghklb dhlhjuc ihA"_j°b\Z_| aZsbs_gghklv-bgnhjfZpbb
rbo bg\_klbpbc g_f hp_ghgguc jbkd Zii_Ibl dhfiZzgbb gZau\Z
ghc [_ahizZkghklvx
;Zah\uc mjh\_gv [_ahilZdhickhbjh\_gv ijb dhlhjhf h[_ki_qb\.
xlky lhevdh “hkimighklv dhgnb”_gpbZevghklv b p_ehklghkl
h[_ki_gb\Zxlky “hihegbl_evgu_ iZjZf_lju >hklb _gb_ [Zah
[_ahiZzkghklb m _ ~hklZlhgqgh ~ey ihkljh_gby wnn_dlb\ghc kb
gby bgnhjfZpbhgghc [_ahiZzkghklvx KMB; gh [bag_k fh _lI
]Zlv “hihegbl_evgu_ |j_[h\Zgby d g_c
Memqr_gb_ KMB; iml_f mkeh g_gby b ih\ur_gby wnn_dlb\g
h{hkgh\u\Zlvky ih\ur_gb_f mjh\gy m]jha ~ey Zdlb\Vh\ dhfiZgbb
NZ baf_g_gb_ KMB; ijhbkoh”bl ihke_ ijh\_~_gby hp_gdb \eb
nZdlhjh\ gZaulZ_Ilky ihkljh_gb_f zZ~Zilb\ghc kbkl_fu [_ahiZz
Ib\hklhysbf ihfoh~hf y\ey_I|ky ihkljh_gb_ j_Zdlb\ghc kbkl_fu
Ib dhlhjzy Ihevdh j_Z]bjm_I1 gZ m]jhau gh g_ ij_"ijbgbfzZ_I
[mM*"msbo ihl_gpbZevguo m]jha

Kibkhd ebl_jZImju

Ygp | > Iljh[e_fu bgnhjfZlbaZpbb hj]ZgbaZpbe¢ "bebsgh dl

ghlh ohaycklI\Z L>J« — K *

Q_jgydh\ F D Hp_gdzZ jbkdh\ pbnjh\he wdhghfbec

nby F D Q_jgydh\ F F Qh\Vlgkbpbpkd Ba” \h G=LM
k



:gibeh]h\ : < re_dkzg”jh\ o H[eZkh\ :- : L_og
e_gby jbkdZfb bgnhjfZpbhgghc [_ahiZkghklb- Fheh
ImZevgu_ ijh[e_fu nmg”"Zf_glZevguo b ijbdeZ”~guo
fZlI_jbZeu ,9 <k_jhkkbckdhc gZpbhgZevghc gZmqgghc
AN_glh\ Zkibjzglh\ b fheh”uo mg—gbbfkhfhevkd
gz :fmj_ Dhfkhfhevkdbc gZ :fmj_ ]hkm"Zjkl\_ggl
— K *

BgnhjfZpbhggZy [_ahiZkghklv mq_[gbd F D Q_j
jh\  F K :1Z[zZ[Zz_\ B > Dhe2mdghkd >bMgp@ jkbl_I
kdZy dgb]lz— k

K\_~ gby h[ Z\lhjZo

Q_jgydh\ FboZbe DhgklZglhvgth\gwwggZmd ijhn_-kkhj a:

sbc dzn_Ajhc bgnhjfZlbdb Kb[bjkdbc mgb\_jkbl - ihlj_[k
iZpbb Kb[MID Jhkkby ] Gh\hkb[bjkd ij D FZjdk
dZn_"ju Zm”blZ mq_1Z b nbgZgkh\ Gh\hkb[bjkdbc Jhkm:
kdbc mgb\_jkbl | GWLB Jhkkby ] Gh\hkb[bjkd

H PDLO PNDFDGHP#PDLO UX
>jZlmgh\Z Ex"fbezZ Khe'fthoggh\g*hp_gl dZn_"ju bgnhjfz
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbd Kb[M
kby 1 Gh\hkb[bjkd ij D FZjdkZz H PDLO /6'UDJXC
=mkvdh\ >fbljbc GbdhkeiBjAplg DZazZgkdbc dhhi-jZlb\gu
Iml nbebZe Jhkkbckdh]h mgb\_jkbl_IZ dhhi_jZpbb
IZjklzg ] DZaZgv me G ?jrh\z H PDLO JXVNRY (

&KHUQ\DNRY ORNMWIRIWORI 6FLHQFHV LQ (FRQRPLFV +
Rl ,QIRUPDWLRQ 7HFKQRORJ\ G6LEHULDQ 8QLYH

5XVVLD 1RYRVLELUVN . ODU[ $YH 3URII
$XGLW $FFRXQWLQJ DQG )LQDQFH 1RYRVLELUVN 6
1RYRVLELUVN 5XVVLD . ODU[ $YH H PDLO PND

'"UDJXQRYD /\XSWPLOODLBWH 3URIHVVRU 'HSDUW
7THFKPRORJ\ 6LEHULDQ 8QLYHUVLW\ RI ®%RIQVRPRG
6DGRYD\D 6WU $ H PDLO /6'UDJXQRYD#QJV UX

*XVNRY '"PLBRMW *UDGXDWH 6WXGHQW .D]DQ &RRE
RI 5XVVLDQ 8QLYHUVLW\ RI &RRSHUDWLRQ
1 (UVKRYD 6WU H PDLO JXVNRY G#LQWHUQHW



M>D

Q_jgydh\ F D

Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID
Gh\hkb[bjkdbc JThkm~Zjkl\_gguc |I_ogbg_kdbc mgb\_jkbl_I G
Q_jgydh\ < F

Kb[bjkdbc bgklblml mdjAbebdgley IJhkkbckdhc Zdz~_fbb gZjh”¢
ohayckI\Z b JThkm”Zjkl\_gghc kem '[u ijb Ij_ab”_gl_ Jhkkbckc

BKIHEVAH<:GB? PBNJH<UO L?OGHEH=BC
>EY >HKLB@?GBY WDHEH=BQ?KDHC MKLHCQB<HKLB

< klzZlv_ jzkkfzZljb\Zxlky I_hj_Ibg_kdb_ hkgh\u \ebygby-pbnjh\bazZpbl

bih ~hklb  _gbx wdheh]bg_kdhc mklihcgb\hklb BgnhijfZpbhggh dhfivx!_

BDL h[eZ’\ZxI mgbdZevguf ihl_gpbZehf hgb fhlml ihfhgqv *jm]bf ij

Ib d gbadhm]e_]h’\ghc wdhghfbd_ < jZaguo-k_dlhjZo kms

hju_ fh gh fZkrlZ[bjh\ZIv gZ \_kv fbj qlh[u ihfhgqv kht
Zah\ gZiheh\bgm d 1h*m

ebfZlbg_kdb_ jbkdb baf_g_gb_ debfzZlZ -k_evkdh_ ohs

&KHUQ\DNRY 0

6LEHULDQ 8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRQ
1RYRVLELUVN 6WDWH 7HFKQLFDO 8QLYHUVLW\
&KHUQ\DNRY 9 0

BLEHULDQ ,QVWLWXWH RI ODQDJHPHQW EUDQFK RI WK
1IDWLRQDO (FRQRP\ DQG 3XEOLF $GPLQLVWUDWLRQ

86,1* ', *, 7%/ 7(&+12/2*,(6
72 $&+,(9( (19,5210(17$/ 6867$,1%$%,/,7<

7KH DUWLFOH GLVFXVVHV WKH WKHRUHWLFDO IRXQGDWLRQV F
WR DFKLHYH HQYLURQPHQWDO VXVWDLQDELOLW\ 7KH ,&7 VHFW
LQGXVWULDO VHFWRUV WUDQVURVELR Y MWFRVR WD\R ZWRKOHUWER QUHF R GRB
WKDW FDQ EH VFDOHG JOREDOO\ WR KHOS FXW JUHHQKRXVH JD

.H\ZRUGWLPDWH ULVNV FOLPDWH FKDQJH DJULFXOWXUH GLJ

JZajzZ[hldZ kbkl_fu hkgh\guo gZijzZ\e_gbc ih kgb _gbx azZ\b
ghfbg_kdhc khpbZevghc ijh~h\hevklI\_gghc b wg_j]_Ibqg_kdl
Jhkkbckdhc N_~_jZpbb hl jZklmsbo debfZlbgq_kdbo jbkdh\ d
I1Zzd b I_jjblhjbZevguo yl\ey_ |ky ZdlmZevghc b fZehbamqg_ggt
gh \ gZijZz\e_gbb bkihevah\Zgby bgnhjfZpbhggh dhfivxl_jguo
BDL gZ \hafh ghklb ih "hklib _gbx wdheh]bg_kdhc mklhcql

< dzZq_kI\_ f_Ih*heh]lbg_kdh]lh ih*oh”Z bkihevah\Zehkv kho
g_kdh]h gzZ[ex~_gby bgl_j\vx [_k_~Z wdki_jbf_glZevgh
bklhjbg_kdbc eh]lbg_kdbc b I_hj_Ibg_kdh]lh bamqg_gb_ b h
guo bgnhjfZpbhgguo bklhggbdh\ f_Ih~h\



Kh\j_f_ggZy klzZlbklbdZ k\b”_I_evkI\m_I h jZklms_f \h
[_ hl hiZzkguo ih]lh”"guo b debfZlbqgq_kdbo y\e_gbc HgZ
kZfuo ly _euo wdhghfbg_kdbo ihl_jv ijboh”blky g_ ¢
ijbjh”ru dzZd ba\_j _gby \medZgh\ pmgZfb b a_fe_Iljyk_og
A _ggu_ iz\h"db gzZ\h”"g_gby kbevguc \_I_j eb\g_\u_ ~
K_evkdh_ ohayckl\h yl\ey_ Iky h~gbf ba k_dlhjh\ wdhgh
ki\bl_evguo d baf_g_gbx debfZlbg_kdbo mkeh\be b \hag
ohayckl\_gguo jbkdh\ > @ Jbkdh\Zggu_ y\e_bhyYKmpnZ]jz
kmoh\_c¢ aZzZfhjhadb i_j_m\eZ g_gb_ ihqg\ Jjhau -k ]jZ~hf
f_gh\ Z \~h[zZ\hd khq_lZgby g_]ZIb\guo f_I_hjheh]lbq_kdl
\uaul\Zxl aZe_]1Zgb_ k_evkdhohayckl\_gguo dmevimj a
gb_ bo mjh Zcghklb ]Jb[_ev mkeh gyxl ihe_\u_ jZ[hlu
m[hjhggu_ M]jh Zxsbfb kgblzZxlky b 1b”jhf_I_hjheh]bqg_Kk
eh”guo i_jbh~h\ 1Th~Z dhlhju_ ijb\h~yl d \uf_jaZgbyf \u
ij_\Zgbyf ihk_\h\ habfuo jZkl_gbc 1jzZ\fbjh\Zgbx “helhe._
:gZeba jZaguo bklhggbdh\ hij_~_ey_| hkgh\gu_- ijbgbg
[ulbc Z bf_ggh
— ~_yl_evghklv q_eh\_dz
— m]e_jh~rguc ke_" hl ijhfure_gghklb
— Jleh[Zevgh_ ihl_ie_gb_
— bgu_ ijhbkr_kl\by ijbjh~rghlh ozZjzdl_jz a_fe_ljyk_g
<hafh gu_ i_j\hijbgbgu \hagbdgh\_gby baf_g_gbc \ de
xI' b dmjk ~_ckl\bc ~ey Z~ZilZpbb d debfZlbqg_kdbf jbkdZ
Fh gh \ukljhblv ke_“mxsmx ihke_~h\Zl_evghklv ~_ckl\
K[hj debfzZlbq_kdhc bgnhjfZpbb gZ hkgh\_ aZijhkh\
mqgguo bkke_"h\Zgbc
:gZeba debfzZlbg_kdhc b khpbZevgh wdhghfbqg_kdhc
Hp_gdZ kh\j_f_gguo debfZlbg_kdbo jbkdh\
ljh]ghabjh\Zgb_ [m"msbo debfZlbg_kdbo jbkdh\
JZajzZ[hldz z~ZilZpbhgguo f_j b bo j_ZebaZpby
:gZeba j_amevlZlh\ Z~ZilZpbb
Fhgblhjbg] b ihke_"mxsZy hp_gdZ j_amevlZlh\ Zz~Zil
Ijb \uy\e_gbb jbkdzZ I_f beb bguf kihkh[hf \Z gh hij_"
_Jh ijb_fe_fhklb ey ijbgylby "Zevg_crbo f_j J_r_gb_f
fh™_1 klZlv bkihevah\Zgb_ f_Ih~heh]bb hkgh\Zgghc gZ
fhlh mjh\gy jbkdZ jbkmghd



Hij_~ e _gb_ ijb_fe fhktb GEKIEIZ)[_ ~"kRbBcebhgbgZ ms_j[Z

Wnn_dlb\gh_ mijZ\e_gb_ debfZlbg_kdbfb jbkdZfb [Zabjm>
amevlZlZo bo dhebqg_kI\_gghc hp_gdb y\ey I|ky h*rgbf ba hk
Ih\ ijb jZajz[hld_ zZz~ZilZpbhgguo f_j d g_klZ[bevghklb det
\u”_eblv ke_"mxsb_ hkgh\gu_ kljzZl_]Jbb z~Zilzpbb d kh\j_f_
s _fm debfZlm

“_kldb_ kljZl jY@mAblb_ bgnjzZkljmdImju [he__-mklhcgb\hc
fZlbg_kdbf \ha~_ckl\byf

fyldb_ kljZ+_KHbb jr_gkl\h\Zgb_ bgklbImlh\ b kbkl_f mijzZ\e
ih~Thlh\dZ mqj_""~_gbc ih dhhj*bgZpbb hldebdh\ gZ debfZlb«
b ihAr"_j d_ dhfie_dkguo j_r_gbc mqg_Il “hklb _gbc \ khhl\
h[ezZzklyo ~ey jZajzZ[hldb kh\j_f_gguo |I_ogbq_kdbo j_r_ghbc
sb_nbgzZgkbjh\Zgb_ b kljZoh\Zgb_ > @

JZ[hlZy k | _ogheh]lbqg_kdbf k_dIhjhf _klv rZgk bkihevah\ZlI\
hiul pbnjh\hc ljZgknhjfZpbb ~ey kh”_ckl\by “"hklb’ _gbx p_e_c
lh jza\blby < gzZklghklb k_dlhj BDL h[ezZz”~Z_| mgbdZevguf i
fh>_ 1 ihfhgqv Ajm]bf ijhfure_gguf k_dlhjzf i_j_clb d gbadhm]
wdhghfbd_ qlh y\ey_Ilky JeZz\guf mkeh\b_f "hklb-_gby p_eb
xs_c [hjv[m k baf_g_gb_f debfzlz b _]1h ihke_~kl\byfb

< jzZfdZo k\hbo ~_ckl\bc ih “hklb _gbx wdheh]bg_kdhc mklh
iZgby (ULFVVRQ klZzezZ \_"msbf izjlgzjhf ih ih*lhdh\d_ ©>hjh
ihg_gpbZevguo debfZlbg_kdbo ~_ckl\bc? gZqgqZeh dhlhjhc [u

lh~m gz kzffbl_ HHG ih “_ckl\byf \ h[eZklb debfzlz > @
ZgZeba ihdZazZe qlh "hjh gZy dZjlZ ij_~mkfzZljb\zZ_I j_r_gt
k_dlhjZzo dhlhju_ fh gh fZkrlZ[bjh\ZIlv gZ \_kv fbj qlh[u ihf
Iblv \u[jhku iZjgbdh\uo ]Zah\ gZiheh\bgm d ]h~m



Kh]ezkgh bkke_~h\zZgbx ijh\_~_gghfm ijb ZgZeba_ "h]
lh~Zjy BDL j_r_gbyf Jeh[Zevguc h[t_f \u[jhkh\ m]e_dbke
fh™_I kgbablvky gZ BDL b pbnjh\bazZpby |I_ogheh]b«
[mMAmIl bljzZlv \ wlhf j_rZxsmx jhev Pbnjh\baZpby bg”"mk
gZ |_ogheh]lbyo * ijb\_~_1 d ih\ur_gbx dhgdmj_glhkihkh
ylbc Z ke_~h\Zl_evgh BDL bl]jZz_I \ wlhf ijhp_kk_ nmg”"

Kibkhd ebl_jZImju

LiZzgknhjfZpby ihlj_[bl_evkdhc dhhi_jZpbb \ pbnjh\mx
ghljznby F D Q_jgydh\ < F Q_jgydh\- DmQ@kdd[_jh
Mgb\_jkbl_IlkdZy dgb]Z k

=ZjZg185/ KWWS LYR JDUDQW UX GRFXPHQW

gby
>hdez” h debfzZlbg_kdbo jbkdZo gZ | _jjblhjbb Jhk
pbb Ih~ j A~ 7~ jzZ nba fzZl gzZmdKzZzg&l DZlgphmZ]

- k

K\_~ _gby h[ Z\lhjZo

Q_jgydh\ FboZbe DhgklZglhgh\gwggZmd ijhn_-kkhj a:

sbc dzn_Ajhc bgnhjfZlbdb Kb[bjkdbc mgb\_jkbl - ihlj_[k
iZpbb Kb[MID Jhkkby ] Gh\hkb[bjkd ij D FZjdk
dZn_"ju Zm”blZ mq_1Z b nbgZgkh\ Gh\hkb[bjkdbc Jhkm:
kdbc mgb\_jkbl | GWLB Jhkkby ] Gh\hkb[bjkd

H PDLO PNDFDGHP#PDLO UX

Q_jgydh\ <eZ”bkeZ\ Fbhhib¢ENbib[bjkdbc bgkibIml mi
gby nbebZe Jhkkbckdhc Zzdz”~_fbb gZjh~rgh]lh ohaycklI\Z
kem [u ijb Ij_ab”_gl_ Jhkkbckdhc N_"_jZpbb d Jhkkl
me Gb _JhjhrkdzZy _ PDLO 9B&KHUQ\DNRY#PDLO U

&KHUQ\DNRY ORFWRIUORI 6FLHQFHV LQ (FRQRPLFV +
Rl ,QIRUPDWLRQ 7HFKQRORJ\ 6LEHULDQ 8QLYH

5XVVLD 1RYRVLELUVN . ODU[ $YH 3URIY
$XGLW $FFRXQWLQJ DQG )LQDQFH 1RYRVLELUVN 6
1RYRVLELUVN 5XVVLD . ODU[ $YH H PDLO PND

&KHUQ\DNRY 9O0OPRGVW ODNYCOXDWH 6WXGHQW 6
ODQDJHPHQW EUDQFK RI WKH 5XVVLDQ $FDGHP\ R
$GPLQLVWUDWLRQ XQGHU WKH 3UHVLGHQW Rl WK
1RYRVLELUVN 1L]KQ\ 1RYJRURG 6WU _ PDLO 9B



M>D

RZeZgh\ G < RZeZgh\ZH G |I_rdh\ZF G Aeh[bgZ K E Yd
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

HP?GD: >HKL:LHQGHKLB I1JB;UEB 1J?>1JBYLBY

< klzlv_ ij_"ez]Z_lky Z\lhjkdbc ih"oh” d j_r_gbx az~Zqb hij_~_e_gb
hit_fz ijb[ueb ij_~ijbylby "ey hkms_kl\e_ghy jZKkrbj_gghih \hkijhba\h~
gh\_ ijbgpbih\ pbnjh\hc wdhghfbdb “j_r_gb_"az~zqb ij_~ihez]z_ 1 ihklj
nmgdpbhgbjh\Zgby ij_~ijbylby b nhjfmebjh\Zgb_ djbl_jby \u[hjZ hilbfZ
ZglZ ijb gZebgbb fgh _kI\Z Zevl_jgZIlb\ 1j_"\Zjbl_evgh ~Zgu ihgylby

bggh\Zpbhgghc b pbnj \hc wdhghfbd H[hkgh\ZgZ g_h[oh~bfhklv fh"_e
A"mdlb\ghf ih*oh”_ j_r_gby aZ~Zqb \u[hjZ hilbfZevgh]h j_r_gby
Dexq_\u_ kepbhjh\bazZzpby pbnjh\Zy wdhghfbdZz fh”_ev djbl_jbc f_

6KDODQRY 1 9 6KDODQRYD 2 1 SHVKNRYD 0 1 =ORE
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

$66(660(17 2) 7+( &203%$1< 6 352),7 68)),&,(1&<

7KH DUWLFOH SURSRVHV DQ DXWKRU V DSSURDFK WR VROYLQ.
YROXPH RI HQWHUSULVH SUR¢WV IRU H[SDQGHG UHSURGXFWLR
HFRQRP\ WKH VROXWLRQ RI WKH SUREOHP LQYROYHV EXLOGLQJ |
DQG IRUPXODWLQJ D FULWHULRQ IRU FKRRVLQJ WKH RSWLPDO R
7KH DXWKRUV GH,QH WKH FRQFHSWYV RI WU REMWDLQRWQLLDWER Y
WKH QHFHVVLW\ RI PRGHOLQJ XVLQJ D

H\ZRUGLIJLWDOL]DWLRQ GLJLWDO H

GLJL
GHGX FWLYH DSSURDFK W
FRQRP\ PRGHO FULWHUL

< gZklhys__ \j_fy ihemqgbeb rbjhdh_ jZa\blb_ pbnjh\u_
HrgZdh bo jZa\blb_ b kh\_jr_gkl\h\Zgb_ g_ yWefy Iky kZfhp_
xI h]ljhfgh_ agZqg_gb_ \ ijbdez”~ghf Zki_dl_ < gqzZklghklb h~g
guo kn_j ijbf_g_gby bgnhjfZpbhgguo |I_ogheh]bc \ukimiz_1| w
;_a \kydhlh khfg_gby ijbf_g_gb_ bgnhjfZpbhgguo | _ogheh]
d_[hevrbo bgnhjfZpbhgguo fZkkb\h\ g_\hafh gh b djhf_ Ih]h
wlhlh bgkljmf_glZjby \ agZgbl_evghc f_j_ h[_ki_gb\Z_1 wdhec
ljbf _g_gb_ bgnhjfzpbhgguo | _ogheh]bc ihemgbeh gZa\Zgb_
H~rgzZdh pbnjh\bazZpby y\ey_|ky ebrv bgkljmf_glhf j_r_gby aZz
G_ klhbl kf_rb\zZIlv I1Zdb_ ihgylby dzZd pbnjh\baZpby b pbnj
dZ Ihkdhevdm pbnjh\bazZpby \ukimizZ_1| ebrv \ dZq_KkI\_ bgkl]
gbdz_I \hijek j_ZebazZpbb dZdh]h f_ozZgbafZ hg bkihevam_
Dzd ba\_klgh dexqg_\hc az”~Zq_c wdhghfbdb yYey_ |ky mijZz
fb Gh j_kmjkZfb fh gh mijZ\eylv jZpbhgZevgh b hilbfZevgh
mijZ\e_gb_ j_kmjkzZfb hkms_kl\ey_Iky \ jZfdZo bggh\Zpbhgc
< wlhf kemqgqzZ_ ebph ijbgbfzxs__ j_r_gb_ kh]lJezZkgh k\hbf ag
ij_~klzZ\e_gbyf ba \k_]h fgh]hh[jZaby \ZjbZglh\ j_r_gby \u[bj
k _]1h Thqdb aj_gby H~”rgZdh \ZjbZgl \ [hevrbgkl\_ kemqgqZ_\



g_ kzfuf emqrbf Ke_"~h\Zl_evgh "ey \u[hjZ gZb-emqr_]Fr
IbfZevghlh g_h[oh”bf djbl_jbc nhjfZevgh hljZz Zxsbc ijh
hilbfZevghc Zevl_jgZlb\u > @

WIb jZkkm ~_gby ijb\h”yl d g_h[oh”bfhklb nhjfmebjh\Zg
jhthc wdhghfbdb Kh]eZkgh ihabpbb G < RZeZzZgh\Z ih~
dhc ihgbfZ_Ilky ke PYmjb\Zy wdhghfbdzZ _klv wdhghfbdz |
gZ ijbf_g_gbb pbnjh\uo | _ogheh]bc ey hilbfZevghlh
kzfr @ Ke_"h\Zl_evgh pbnjh\Zy wdhghfbdzZ [Zabjm_Ik
A~ _kv pbnjh\bazpby \uklmiz_I| bgkljmf_glhf Z hilbfZevg
kmjkzfbf _ozZgbafhf

<Ih "_\j_fy nhjfmebjh\Zgb_ djbl_jby \u[hjZ hilbfZevgh
bf__1| kfukez [_a ihkljh_gby fh”_eb hljZ Zxs_c nmgdpkt
beb bgh]h h[t_dIZ < wlhc klyab kZfh fh~_ebjh\Zgb_ m"_
g_kI\_ ~hfbgbjmxs_]h ih*oh”~Z f_Ih~ ~_~"mdpbb ijb wlhf
aZzdhghf_jghklb ih\_~_gby h[t_dIh\ *Zggh]h \b"*Z

J_ZebaZpbx ijbgpbih\ pbnjh\hc wdhghfbdb ijhbeexkljb
xs_f ijbf_j_

< ijhp_kk_ ohayckl\_gghc ~_yl_evghklb i_j_~ jmdh\h”~b
fh™ _I \hagbdgmlv \hijhk h \hafh ghklb ihemqg_gby aZieZ
_fZ ijb[ueb ijb kms_kl\mxs_f khklhygbb ~Zgghlh km[t_dlZ
?keb *_ kms_kl\mxs__ khklhygb_ iha\lhey_| "hklbqgv "_e
\hagbdzZ_1 az~ZqzZ j_r_gb_ dhlhjhc iha\hebl hij-"_eblv
ju_g_h[oh”~bfu ~ey ihemq_gby aZiezZzgbjh\Zggh]h h[t_fZ

J_r_gb_ wlhc az~Zqgb ij_"~ihez]Z_| nhjfZebazZpbx ihklZz
j_r_gby \ jZzfdZo ke_"mxs_c ihke_"h\Zl_evghklb ~_ckl\b

H[hagZq_gby

[— \ujmqgdZ ij_"ijbylby

.— mjh\_gv j_glZ[_evghklb

e \Zeh\Zy ijbJuev

— klZ\dZ gZeh]Z gZ ijb[uev

A.—o0qbklZy ijb[uev

c— ieZgh\luc h[t_f gbklhc ijb[ueb

NhjfZebazZpby az”~Zqgb

?kl_kI\_ggh qlh ij_"ijbylb_ klj_fblky d ihemqg_gbx dZd
ijbfueb b \i_j\mx hq_j_~v \Zeh\hc < wlhc k\yab \ dZq_
pbb \ukimiz_I| fZzdkbfbazZpby \Zeh\hc ijb[ueb qlh nhjfZe
ablv \ \br"_ ke_"mxs_]h \ujZ _gby

\ . [:PD]

HrgzZdh “hklb _gb_ fZzdkbfZevghc ijb[ueb \hafh gh ijb
xs_]h h]jZgbg_gby

Kmlv "Zggh]h g_jzZ\_gklI\Z aZdexqZ_Ilky \ Ihf glh \ e_
"_gh \hafh gh_ agZq_gb_ gbklhc ijb[ueb dhlhjh_ ij_"i
gbb ihemgblv ijb kms_klI\mxs_f mjh\g_ j_glZ[_evghklb _



Nyl _evghklb b klz\db gZeh]Z gz ijb[uev \ jZfdZo aZdhgh”"Z
dZkzZ_Iky ijZ\hc gqZklb g_jz\_gklI\Z Ih hgZ hljz " Z_I "_eZ_fuc
eb dhlhjuc y\ey_|ky fZdkbfZevgh \hafh guf ijb kms_klI\mxs_f{
ij_"ijbylby Mgblu\Zy \k_ wlh fh gh khklZ\blv aZz*"Zgm mkeh\g|
\ . [:PD]
7

J r_gb_az”~Zqb mkeh\gh]h wdklj_fmfz
ljhp_"mjzZ j_r_gby az”~Zgb mkeh\gh]lh wdklj_fm-fzZ ij_"iheZ]
gb_ nmgdpbb EZ]jZzg Z dhlhjRyQ_rZ_Ilky gZ

) [ T $[ PLQ

>ey gZoh ~_gby wdklj_fmfZ nmgdpbb "\mo i_j_f_gguo g_h]
gZklgu_ ijhba\h~gu_ b ijbjZ\gylv bo d gmex
oF
a=a—lﬁa=0
oF
oA
J_rbf kbkl_fm mjzZ\g_gbc b "Z~bf bgl_jij_lZpbx ihemqg_gguo
A1)
KhdjzZIbf h[_ gqzZklb mjZz\g_ghby ihkdhebdimgph\_gv j_g
IZ[_evghklb ihemqgbf

=A—-Bax=0

Y
hikxAZ

2 o
beb *_

as-

Wdhghfbq_kdbc kfuke fgh'bl_ey EZ]jZg Z khklhbl \ Ihf qlt
_lij_~_evgmx fzZdbfZevgh \hafh'gmx \_ebgbgm ijb dhlhjhc
\ khklhygbb ihemqgblv aZieZgbjh\Zgguc h[t_f gbklhc ijb[ueb

?keb

| —

Ih ij_~ijbylb_ \ khklhygbb ihemgblv kmffm gbkthc ijb[ueb
smx aZieZgbjh\Zgguc h[t_f
?keb

Ilh ij_~ijbylb_ \ khklhygbb ihemqgblv kmffm gbklhc ijb[ueb
qg_f azZieZgbjh\Zgguc h[t_f



J_rZy \lhjh_ mjzZ\g_gb_ kbkl_fu ihemqgbf
$i .
B

[a—

hlkx”Z

Ih]~z

1" o- g_h[oh”bfuc h[t_f \ujmqgdb ij_"ijbylby dhlhjuc fh™_I
ihemqg_gb_ gbklhc ijb[uebij\bjEefs jKI\mxsbo mjh\g_ j_glZ]
ghklbb gZeh]lh\hc klz\d_ gZ ijb[uev

J_r_gb_ az”rzqgb iha\hey_I hij_~_eblv mkeh\by ijb dhl
\ khklhygbb ihemqgblv aZiezZgbjh\Zgguc h[t_f gbklhc ijb[t
hij_~_ey_Ilky kmffZ \ujmqgdb ij_"ijbylby ijb dhkhjhc \h
gb_ aZieZgbjh\Zggh]lh h[t_fZ gbklhc ijb[ueb ijb kms_klI\r
kI\_gguo fhsghklyo mjh\g_ j_glZ[_evghklb b gZeh]h\hc

Kibkhd ebl_jZImju

Dgya_\z ? G Dmjrxfh\ K | AZdhgu w\hexpbb kzZfh
guo kbk+ Fhkd\Zz GZmedz k

M_fh\ : B Kbkl_fguc ih*oh” b h[szZyFHhkdby kbkl
Bgnjz F — k

RZezZzgh\ G < :dlmZevgu_ ijh[e_fu pbajB\hdkbdhghf
[bjkd Ba” \h G=LM k

K\_~ _gby h[ Z\lhjZo

RZeZgh\ GbdheZc <2ZkjpewdhgboggZmd ijhn_kkhj qge_g ¢
<R aZ\_"mxsbc dZn_"jhc klZIbklbdb b fZl_fZlbdb Kb]Jk
I _1ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID Jhkkby
ij D FzZjdkz H PDLO HFBSURJQ#VLEXSN QVN VX

RZeZgh\Z HdkZgZ Ghd&hlezZ watzg gZmd ~hp-_gl ~h
ANju klZlIbklbdb b fZI_fZlbdb Kb[bjkdbc mgb\_jkbl_1 ihlj
hi_jZpbb Kb[MID Jhkkby ] Gh\hkb[bjkd ij
H PDLO HFBSURJQ#VLEXSN QVN VX

I _rdh\Z FZjby Gbdhdkzzg™NgWwdhg gZmd “hp-_gl ~h
ANju klZlIbklbdb b fZI_fZlbdb Kb[bjkdbc mgb\_jkbl_1 ihlj
hi_jZpbb Kb[MID Jhkkby ] Gh\hkb[bjkd ij
H PDLO HFBSURJQ#VLEXSN QVN VX



Aeh[bgZz K\_lezZzgz E dvgghhapgd fzZl gZmd “~hp_gl dZn
klZlbklbdb b fzZl_fZlbdb Kb[bjkdbc mgb\_jkbl_1I ihlj_[b
hi_jZpbb Kb[MID Jhkkby 1 Gh\hkb[bjkd ij D
H PDLO HFBSURJQ#VLEXSN QVN VX

Ydhle_\Z :eezZ :gZlklajrhgdj_ih~z\zZl_ev dZn_"ju klZlIbklbdl
fZl_fZlbdb Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZphb

Jhkkby ] Gh\hkb[bjkd ij D FZjdkZz H PDLO HFBSUR

6KDODQRY 1LRRWBY RI 6FLHQFH LQ (FRQRPLFV
RI WKH '"HSDUWPHQW RI 6WDWLVWLFV DQG ODWKH
&RQVXPHU &RRSHUDWLRQ 5XVVLD 1RYRVL
H PDLO HFBSURJQ#VLEXSN QVN VX

6KDODQRYD 28IV@®IDGDWH RI 6FLHQFH LQ (FRQR
3URIHVVRU 'HSDUWPHQW RI 6WDWLVWLFV DQG 0D
Rl &RQVXPHU &RRSHUDWLRQ 5XVVLD 1RYRV
H PDLO HFBSURJQ#VLEXSN QVN VX

3HVKNRYD ORDOQDBUGDWH RI 6FLHQFH LQ (FRQR
3URIHVVRU 'HSDUWPHQW RI 6WDWLVWLFV DQG 0D
Rl &RQVXPHU &RRSHUDWLRQ 5XVVLD 1RYRV
H PDLO HFBSURJQ#VLEXSN QVN VX

=ORELQD 6YBRWQ®IQ®OMWH RI 6FLHQFH LQ 3K\VLFV
$VVRFLDWH 3URIHVVRU 'HSDUWPHQW RI 6WDWLVWLFV D
Rl &RQVXPHU &RRSHUDWLRQ 5XVVLD 1RYRV
H PDLO HFBSURJQ#VLEXSN QVN VX

<DNRYOHYDKBQIORMU$S/HFWXUHU 'HSDUWPHQW RI 6WDW
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

ODU[ $YH H PDLO HFBSURJQ#VLEXSN QVN VX
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Ilh~ibkZgh \ i_qZlv Nhjfzl 1 :mfZ]Z hnk
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Lbih]jZnby Gh\hkb[bjkdh]h JThkm~ZjkI\_ggh]lh | _ogbq_kd
Gh\hkb[bjkd ij D Fzjdkz



