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HP?GD: <EBYGBY <G?RGBO B <GMLJ?GGBO N:DLHJH<
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< jZ[hl_jzZkkfzZljb\Zxlky dexq_\u_ ijh[e_fu hp_gdb \g_rgbo b \gmlj_ggl
hdZau\Zxsbo kms_klI\_ggh_ \ebygb_ gZ ~_yl_evghklv hj]ZgbaZpbc nmg
|th [bl_evkdhf jugd_ IhdZaZgh qglh \ mkeh\byo g_klZ[bevghklb \ha”_
] _hihebTbg kdhc Imj{me _glghklb hsmsZ_Iky hkh[_ggh y\gh \ ijhp_kkZ
[bl_evkdh]h jugdZ gZ dhlhjuc \ ihke gb N _kylbe_Ilby kdZaulZehkv
wd ghfbdb [~ _\_ebdZ ~hey fZeuo b kj_~gbo ij_~ijbylbc b kms_kI\_gg
[_gghklb Wib h[klhyl_evkI\Z azklz\eyxl ih gh\hfm hj]Zgbah\u\Zlv [ba
wlhec kn_j_ k mg_Ilhf nZzdlhjh\ [ukljh baf_gyxs_cky kj_"u

Dexq_ Yu_ kelthj_[bI_evkdbc jughd [bag_k ijhp_kku 1ljZzgknhjfZpby
ju ]_hiheblbqg_kdzZy g_klZ[bevghklv

.D]JDQWVHYD 1 9
6WDWH 8QLYHUVLW\ Rl ODQDJHPHQW

THE IMPACT OF EXTERNAL AND INTERNAL FACTORS ON THE
"(9(/230(17 2) 7+( &21680(5 0$5.(7

7KH SDSHU FRQVLGHUV WKH NH\ LVVXHV RI DVVHVVLQJ H[WHUQD ¢
PSDFW RQ WKH DFWLYLWLHV RI RUJDQL]DWLRQV RSHUDWLQJ L
DFW RI IDFWRUV RI JHRSROLWLFDO WXUEXOHQFH LV FRQVLG
DGHV WKH GHYHORSPHQW RI WKH FRQVXPHU PDUNHW KDV E
QRP\ FKDUDFWHUL]JHG E\ D ODUJH VKDUH RI VPDOO DQG PHC
RFDO IHDWXUHY 7KH IDFWRUV RI D UDSLGO\ FKDQJLQJ HQYL
DQLJLQJ EXVLQHVV SURFHVVHV LQ D QHZ ZD\

RUGRQVXPHU PDUNHW EXVLQHVV SURFHVVHV WUDQVIRUPDV
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HFR
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.H\Z
<\_ " gMB[_ki_g_gb_ dzqg_klI\_ggufb Ih\Zjzfb ijR"mdpb_c m
lez\gzZy p_ev ihlj_[bl_evkdh]h jugdzZ dzd h~rgh]h ba hkgh\gu
hgZevghc wdhghfbdb b \Z°g_cr_c kn_ju h[jZs_gby
Jhkkbckdbc ihlj_[bl_evkdbc jughd ihdZaul\Ze \ ihke_~gl
rmx “bgzZfbdm jZa\blby WIh [ueh klyaZgh k mkbe_gb_f dh
gbl_evguf jhklhf dhebqg_klI\Z mqzklgbdh\ \ 1 g \ kn_j_ b
ihlj_[bl_evkdhlh jugdZ k m\_ebqg_gb_f “hoh~h\ gZk_e_gby I
ih\ur_gb_f ihlj_[bl_evkdh]lh kijhkZ jZkrbj_gb_f kihkh[h\ ijbkt
[ez] k ihfhsvx we_dljhgghc Ihjlh\eb beb dj_~blguo ko_f \g
ehlh jyrz z~ZilZpbhgguo f_ozZgbafh\ \ iZzg~_fbcguc i_jbh~
P_ev bkke_"mR\zgllyfhlj _gb_|_g~_gpbc ihdZaulZxsbo d:
jZa\blb_ ihlj_[bl_evkdh]h jugdZ \ebyxl \gmlj_ggb_ b \g_rc¢



h[mkeh\e_ggu_ baf_g_gb_f wdhghfbg_kdh]h iheh _gby
lh \ha”~_ckl\by gZ g_1]h

AZ~Zqgb bkke_~h\Zy\ey gb_ gZijZz\e_gbc gb\_ebjh\Zgb\
I_evgh]h \ha~_ckl\by gZ ihlj_[bl_evkdbc jughd jy*Z nzd
guo dZd ]_hiheblbg_kdhc Imj[me_glghklvx 1Zd b azZ kq_|
\ wdhghfbd_ kljzZgu

GZmqgqgZy gh\bagZ bklezddexq@gbhky \ h[hkgh\Zgbb g_hJ
kib ij_\_glb\gh]lh b hi_jzZlb\gh]h j_Z]bjh\Zgby gZ \ha”_clk
nZdlhjh\ \ebyxsbo gZ jZa\blb_ ihlj_[bl_evkdh]h jugdzZ
lu\Zy iheh bl_evguc hiul bf_xsbcky m mqgZklgbdh\ jugd:

J_amevlZlu bkke_thdZahbiyZxl qlh nzZdlhju ihlj_[bl_evk
j_gghklb b ij_~ihql_gby ihlj_[bl_ey g_ Ihevdh h[_ki_qt
jZa\blb_ jugdzZz _]lh ihl_gpbzZzez gh \ Ih “_ \j_fy fhlml
ijhle_f > @

;hevrh_ \ebygb_ hdZau\Z_1 \g_rgyy kj_"Z dhlhjZy y\e
iblzxsbf ihlj_[bl_evkdbc jughd j_kmjkzZfb Hj]J]ZgbazZpbb
1h jugdZ gZoh”ylky \ khklhygbb ihklhygghlh h[f_gZ k \g
ki_gb\zy I_f kZfuf \hafh ghklv \u b\Zgby b jZa\blby

AzZ~ZqgZ kljzl_]Jbg_kdh]lh mijZz\e_gby hjl]ZgbaZpbyfb ihl
dzwlh h[_ki_qg_gb_ 1Zdhlh \azZbfh~_ckl\by k \g_rg_c kj_~
ebeh [u ihA"_j b\Zlv _]h ihl_gpbZe gZ mjh\g_ g_h[oh”Df
p_e_c mgblu\Zeh _]1h khpbZevgh wdhghfbqg_kdb_ hkh][
gu_ |l_g”~_gpbb jZa\blby

Ihlj_[bl_evkdbc jughd g_ fh _I [ulv iheghklvx Z\lhghfg
ky Ilhevdh gZ kzZfhj_]mebjh\Zgb_ AgZgbl_evgh_ \ha”_ck
]Jhkm~rZjkIvh ijbf_gyy k\h_ ghjfZlib\gh_ j_Imebjh\@gmpb_ \ |
dZq_kI\Z ITh\Zjh\ b mkem] ih ~hklb _gbx g_h[oh”~bfh]h kh
gZk_e_gby k mjh\g_f IZjbnh\ b p_g 1ih jZa\blbx dhgdmj
ijbf_gyy Zglbfhghihevgu_ f_ju b kj_~KkI\Z JThkm"ZjkI\_ggt

=hkm~ZjkI\_ggZy ih~*_j dZ km[t_dlh\ ihlj_[bl_evkdh]h
\ujz Z_1ky \ nhjf_ JThkm~Zjkl\_gguo ]ZjZglbc ih dj_"blZf
Jhh[eh _gby ij_"~hklzZ\e_gby ev]hl ih dj_~blzZf azcfzf |
gZevgu_ mkem]lb \u~rZgb Jhkm~ZjklI\_gguo 1jZglh\ azdz

H[s__ khpbZevgh wdhghfbq_kdh_ jZa\blb_ kljZgu y\
|_evkdh]lh jugdZ \g_rgbf nzdlhjhf \ Ih "_ \j_fy baf_gy_I
kljmdImjm LZd gZijbf_j \ jhagbqgghc Ihjlh\e_ Ih\Zjhh
miZklv ba azZz j_adhc “bnn_j_gpbZpbb \ "hoh”~Zo ih kh
\ ihlj_[e_gbb \ualZgghc kljmdImjgufb baf_g_gbyfb \ w
jZevgu_ kZgdpbb ijbf_gy_fu_ jy~hf kljZg baf_gbeb kljr
hi_q_kI\_ggZy ijhfure_gghklv g_ kfhleZ hi_jZlb\gh hlj_:
ba\h”~kI\h hl_q_kI\_gghc ijh*mdpbb 1Ih fghlbf Ih\Zjguf ]j
b bo iZzjZzee_evguc bfihjl

Qlh[u h[_ki_gblv ihlj_[ghklb ihlj_[bl_e_c \ Ih\ZjZo m
kI\m \ ebp_ bkihegbl_evguo hjl]Zgh\ ijbrehkv ijbf_gylv jZ



ihdzZ kh[kI\_ggh_ ijhba\h~kl\h g_ kfh _l ihdju\Zlv wlb ihlj_[gl
Ilhkhojzg_gby bfihjlhkf_s_gby b bfihjlhazf_s_gby > @

WIlb ijhp_kku “he gu ijhoh”~blv \ jZfdZo j_ZebaZpbb djZl
"helhkjhgguo p_e_c khpbZevgh wdhghfbqg_kdh]h jZa\blby
N_eblv [Zah\u_ hljzZzkeb ijh\_klb bo I_ogheh]bg_kdmx j_Kkl
khanrzZlv dezkl_ju gh\uo hljzke_c ~b\_jkbnbpbjh\ZIlv j_]bhg
Imjm ijhba\h”~klI\Z

HIf _gZy dZd hkgh\gmx ozZjzZdl_jbklbdm ihlj_[bl_evkdh]h jt
ebah\Zgghklv g_evay g_ h[jZlblv \gbfZgby gZ \ebygb_ 1zZd
kl_i_gb \g_rg_lh-—nZgnhZEljmdImjghc h[_ki_q_gghklb ihlj_
| _evkdh]lh jugdz > @

K hrghc klhjhgu wlh hjl]ZgbazZpbb ihfh]Zxsb_ hjlZgbah\Zlv
gh_ nmgdpbhgbjh\Zgb—ijd\lb™jymdhcd m~hjh Zgbx jy*Z Ih\Zjh\
b mkem] j_Zebam_fuo gZ wlhf jugd_ Kms_kI\_ggh baf_gbet
kmjkgh_ h[_ki_qg_gb_ ihlj_[bl_evkdh]h jugdZ k\yaZggh_ k jZa
kdbo b I|_ogheh]lbg_kdbo p_ihg_d azf_"e_gb_f ihklZ\hd kujvy

Ke_"m_1I| hif_Iblv IZd _ keh ghklb ihemqg_gby nbgZgkbjh\
ki_q_gby ghjfZevgh]lh nmgdpbhgbjh\Zgby ihlj_[bl_evkdh]h ju
\uc k_dlhj *h\hevgh keh gh hldebdZ_I|ky gZ ij_~hklZ\e_gb_ ¢
b kj_~gbf ij_2ijbylbyf khklZ\eyxsbf agZgbl_evgmx ~hex \ kn
lj_[bl_evkdhlh jugdz ih?I\_j"~"Zy keZ[mx dhgp_gljZpbx _]h c

<ebygb_\g_rgbo nzdlhjh\ gz jZza\blb_ ihlj_[bl_evkdh]h juc
e__ \ujZ _gguc "bgZfbg_kdbc oZjzZdl_j b bf__I b_jZjobqg_kd
nZdlhju fzdjh f_ah b fbdjh\ebygby

< ihke_"gb_ 1h~u \ebygb_\g_rg_J]h fbjZ ghkbl y\guc iheblbq
Jhkkbb ijboh~blky azZz\h_\u\Zlv wdhghfbqg_kdbc kim\_j_gbl_I
iheblbg_kdhc Imj[me_glghklb

<gmlj_ggb_ nZdlhju f_g__ baf_ggb\u h”gZdh hj]J]ZgbaZphbt
gZ ihlj_[bl_evkdhf jugd_ “~he gu mgblu\Zlv \h \gmlj_gg_f f
ihke_~gb_ "hklb’_gby \g_"jylv ijhp_kku pbnjh\baZpbb 1|_oc
kiI\_gghlh bgl_ee_dlZ k p_evx kgb _gby ba”~_j _d ijh\h”blv
mijZ\e_gb_ hjl]ZgbaZpbhggh wdhghfbg_kdbfb baf_g_gbyfb

AZdexq_o@lhe gu [ulv kharZgu mkeh\by *ey \azZzbfh”_ckl\by F
[bag_kZ b ]hkm~ZjkI\Z k p_evx wnn_dlb\gh]h jZza\blby ihlj_[lI
dZ < nmgdpbhgbjh\Zgbb ihlj_[bl_evkdh]h jugdZ ke_"m_I m
nZdlhjgh_ \ebygb_ k p_evx ij_"*hl\jZs_gby jbkdh\ b k[h_\ \ m-
hkgh\guo ihlj_[ghkl_c gZk_e_gby h[_ki_q_gby ijh*h\hevkl\_
\brh\ [_ahiZkghklb ih\ur_gby mjh\gy “baghb

Kibkhd ebl_jZImju
DZazZgp_\Z G < JZa\blb_ fmgbpbiZevgh]lh ihlj_[bl_evkd

eh\byo bfihjlhazf_s_gby FmgbpbiZzevgzZy ZdZ™ _fby
K @ +



Emdzr_\Z H E Hkh[_gghklb kj_~u nmgdpbhgbjh\Zghb
]h jugdZ Jhkkbb b bo \ebygb_ gZ nhjfbjh\Zgb_ fh”~_e
Jh ih\_~_gby Wdhghfbg—kdbec-xmjgZe- K +0
RgydbgzZ X J ljh[e_fu j_]bhgZevgh]lh mijZ\e_gby |Z
[bl_evkdh]h jugdzZ Ih\Zjh\ b mkem] ljh[e_fu kh\j_f
db— — < — K g+@

K\_~_gby h[ Z\lhjZo

DZazZgp_\Z GZlZevy <dZgptewdhd gZmd ~hp_gl “hp_
wdhghfbg_kdhc iheblbdb b wdhghfbg_kdbo baf_j_gbc N
kI\_gguc mgb\_jkbl_I mijZz\e_gby? Jhkkby ] Fhkd\z
H PDLO LQI#JXX UX

.DJDQWVHYD EDWBOGDWH RI 6FLHQFH LQ (FRQRPL
'"HSDUWPHQW RI (FRQRPLF 3ROLF\ DQG OHDVXUHPHQW
5\D]DQVN\ $YH ORVFRZ 5XVVLD LQI#JIXX U



M>D

DzZi_exd A : Dhl_evgbdh\z F K
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

JUGHD HNBKGHC G?><B@BFHKLB
IH> <EBYGB?F <G?RGBO N:DLHJH<

< ~NZgghc klZlv_ ijh\_~zg ZgZeba khklhygby jugdZ hnb
mkeh\byo gh\uo j_Zebc 1h~Z P-jedkbkkig_Wh\Zpgb_ kh\j_f_gguo
mkeh\bc gZ jughd g_~\b bfhklb AZ~Zqgb bkke_~h\Zgby aZdexqzxlky \
iheblbg_kdbo wdhghfbgq_kdbo khpbZevguo |_ogheh]bg_kdbo wdheh
nZdlhjhl gZ jughd g_"\b bfhklb F_lh~u bkke_ ~h\Zgb3(6wkihevam fu_ \
ZgZeba kjZ\gbl _evguc ZgZeba klZlbklbq_kdb_f Ih8ZaGZkighd g_~\b"
\ebygb_ jZaebqgu_ nZdIhju ljbgbfzZzy \h \gbfZgb I_dmsb_ mkeh\by
Ablky [bag_k jughd g_"\b bfhklb bkiulul\Z_I kgb _gb_ kijhkZ b jhkl \Z
f s_gbc hnbkghlh k_]f _glZ Jughd hnbkghc g _~\b bfhklb Z~Zilbjm_ Ik)
ij_“klzZ\ey_lky \hafh guf \aylv kamZpbx ih~ dhgljhev hlkmlkl\mxl ~jz
kIZ g _h[oh~bfz jZajZ[hldZz kljZI_Jbb \u'b\Zgby ey ihkljz~Z\r_]h Zj_g

Dexq_\u_ keB\B7(/ ZgZeba jughd g_"\b bfhklb nZau pbdebqgghkll
gZy g_"\b bfhklv kijhk

kghc g_"\b bftl
h\j
a

.DSHO\XN = $ .RWHOQLNRYD 0O 6
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

OFFICE REAL ESTATE MARKET
81'(5 7+( ,1)/8(1&( 2) (;7(51%/ )$&7256

7KH DUWLFOH DQDO\]HV WKH ORVFRZ RI¢FH UHDO HVWDWH PDUNH
RI WKH VWXG\ LV WR FRQVLGHU WKH LPSDFW Rl FXUUHQW FRQG
WKH LQAXHQFH R+ SROLRX¥ODFWRRQRPLF VRFLDO WHFKQRORJ
OHJIRQ@ WKH PDUNHW 7KH UHVHDUFK PHWKRGYV XVWBWLIQ W KH DUW
DQDO\WLY DQG VWDWLVWLFDO PHWKRGV 7KH UHDO HVWDWH PDU!
LQ GHPDQG DQG DQ LQFUHDVH LQ UHQWDO YDFDQF\ UDWHV 7K|
GULYHUV IRU JURZWK LW LV QHFHVVDU\ WR GHYHORS D VXUYLY

.H\ZRUGBY67(/ DQDO\VLY UHDO HVWDWH PDUNHW F\FOLFDO SKI

Ozjzd!l_jghc g_jlhc jugdZ g_"\b bfhklb y\ey_I|ky pbdebqggl
\byo klZ[bevghc wdhghfbg_kdhc kbImZpbb p_gu gZ g_"\b't
mklzZzgzZ\eb\Zxlky ih” \ha”_ckl\b_f kijhkZ b ij_~eh _gby ih
kihkh[ghklb b ki_pbnbdb hljZzke_\uo oZjzdl_jbklbd

Jughd g_"\b bfhklb ih"\_j ' _g baf_g_gbyf hdjm Zxs_c kj_*»
p_gu gZ g_"\b bfhklv hij_~_eyxlky ih” \ha~_ckl\b_f iheblbqg_

fbg_kdbo b khpbZevguo nzZdlhjh\ > k @
GZmqgZy gh\bagZ ~Zgghc klZlvb aZdexqZ_Iky \ bkke_ ~h\;
ghc g_"\b bfhklb ] Fhkd\u \ mkeh\byo gh\uo j_Zebc 1hn

gZ ki_pbnbdm jugdZ \iheg_ h[tykgbf jhkl \ZdZglghklb iehsZ
yo Imj[me_glghklb Qlh[u jZkdjulv \ebygb_ iheblbg_kdbo w



khpbZevguo |_ogheh]lbg_kdbo wdheh]bg_kdbo b ijZ\h\L
g_"\b bfhklb ijh\_7~zg 3(67(/ ZgZeba \ IZ[e

LZ[ebpZ
3(67(/ ZgZeba jugdZ hnbkghc g_~\b bfhklb
NZdlhj lheh bl_evgh_ \ebygb_ HljbpZl_evgh_ \el
2 3
lheblbqg_kdbc nzdlhj
hiheblbgl Mkahzly bghkljZgguo b\ Kihgb\ " _kldbo dhghfb

kbimZpby \ Hljjbgh"bl d \ugm *_g&khdbajkZgdpbc gZ Jhlkkbx ijb

NZ'_ jhkkbckdbo zZdlbg\eh d<hdhdm bghkljZgguo deb_g!

k*Zluo kjhdh\ aZgqZkimx hgZekdaph\ j _ehdZpbx [bag |

pby h[t_dIZ ijhbkoh”~hldimideo f "*mgZjh~rguo dhjihjz

gbadhc p_g pbc b dzd ke_"kl\b hk\h[h"®
Zah

LZdbf hj f kh\hdmilgglbxhtnbkguo iehsz~ |c JZkl_
bg\_klbpbc \ dhff_jgl mdmx gv \ZdZglguo h[t_dlh\
Mb bfhklv khklZ\be fejn

jm[  \k_]h gZ f_gyvr_ agZq_

gbc ijhreh]lh 1h~Z b Rdheh

hl wihc kmfifudmidZ iehsZz
“hd ih” hnbku \ hkgh\ghf jhk
kbckdbfb bg\_klhjZfb
Lzd ih~~_j b\Z_lky ~_eh\zZy zd
Ib\ghklv _klv \hafhjghklv dm
iblv dZq_kI\_gguc b bjgl_j_kguc
hnbk > @
Wdhghfbq_kdb_ nZdlhju
Bgneypby Kh[kI\_ggbdb fhiml h[_kdudkih\d&byv |_fiu bgneypbb ~_klz
azZsblm b \ub]ju\Zlv hl |b[dredysthjim x| jughd kgh Z_Iky j_
g_l i_j_ghkZ ih\urZewgup_"thoh” gZk_e _|gby
\ “h]h\hju Zj_g”u b~lb gZ hi_

j_ _gb_ bgneypbb > @
Bg”r_dkZpby “h]h\hjh\ Zj_g”u \
hkgh\ghf ij_"mkfhlj_lgZ gZ bg
A_dk ihlj_[bl_evkdbo|p_g
Baf_g_gb_ dExgyd_ _gb_ dexqg_\hc kbBEedphZzghy dexq_\hc klZ\db v
\hc klz\db ijb\h~bl d ihbkdmhbigd _kdZy g_hij A e gghl
klhjzfb ijh_dIh\ ~ey \WhgdmhMZ_| [he _ hklhjh‘gh ih”
jzaf_s_gby ~_g_"guo| lbjh™Mkix ki \hijhkm ijbh[j_|_gby
p_evx ihemqg_gby ijb[Zedb\¥Z kdZau\Z_Ilky h b"Z¢
gblv *_g_"gu_ kj_"kINZeygd "cr_]lh kgb _gby dexqg
ihabl_ klZgh\blky g\halklZgthb
Mb bfhklv \gh\v klZgh\blky

ijb\e_dzZl_evguf ZdIb)hf
Bihl_qgh_ dj_~blh\Zgb_ gZ k_]h"
gyrgbc ~_gv klZeh [hie__ “hkImi
gh q_f\, d\ZjlZe_ ]




Hdhggzgb_ 1ZJe
2 3
Hkgh\gu_ \g_rigims _klI\mxsb_ hnbkuhkl kZgbfhklb kljhbl_|evguo fZ
ba”r_j'db kI\ _gghc hi*_edhc m)lejbdizlkyijb\h~*bl d g_lh[oh”*bfh
glh iheh bl_evghlbéyjkkfhlj Iviezgu|jZa\blby
ggbdh\ g dhlhjuo dhfiZzgbc bja aZ agZgb
“evghlh m\_ebq_gby azljzl gz j_
fhglgu jZ[hlu
M kh[kI\_ggbdh\ h[t_dIh\ \ha
gbdzZxl angbI_evgu_ g_aZieZghb
jh\Zggu_ ba”~_j'db klyaZggu_ k
i_ZebaZpb_c gh\uo ijh_dIh\
> _ckl\mxsb_ Zj_g~Zlhj ulugm’
“gu ijhkblv kgh™_gb_[Zj g~ghc
|eZ|u glhfu g_ "himklblv m[uldb
ljbh[j_klb kms_kl\mxsb_ hnb
ku k dZq_kI\_gghc h|* _ edhc klZ
gh\blky ~“hjh™_
KhpbZevgu_ nZdlhju
KljmdImjZ | Ghbh KhdjZzszZxlky "hoh”u gZk_e_gby b
"h\ b jZzkoh”?h\ gz [bag_kz f_gy_Ilky kljmdImjz jzk
k_e_gby oh"r\hldeZ~u\Z_lky Kkjhd ijb
hij_l_gby g_"\b bfhkl|b
Ihlj_[bl_evk@heZgb_ khojZgblv kjF " ky\Zkyuihlj_[bl_evkdh_ ih\_"_
ih\_~ _gb_ \|auyWw _| ihlj_[ghklv \ ggbz’ girhfy\beZkv kdehglghklv bf_Ilv
hr \heZlbevglZidlitb\_ ijhbkoh”bl ihf®aZizlgh_g_"guo kj_"kl\ g_ kh\_j
kijhkzZ azZ kqzl bfimevkBlgudjh]lbo ihdmihd
r_gbc
L_ogheh]lbq_kdbc nzZdlhj
JZaf_s_gb|:\b[h b PB:G y\eyxlkyGE2fugbh_ kZclz kelb \ mijz\e_
yle_gbc h[ Jfkg’rhk sZ fufb [Zazfbghhty\ dhfizZzgbb [hevih_ dhebq_
e _gbcg "b'bfhklb ihkd\helyktl dlh\ beb [bag k p_glj
[Ukljh jZaf_klblv h[tyhe gbij klb gh k lhgdb aj_gby
fbgmy ba”_j db gZ khg~rkmbZpkb[ Lj_[m_I nbgZgkh\uo
kI\_ggh]lh kZclZz \eh”_gbc
Wdheh]lbq_kdbc nzZdlhj
Lji_g” gZ wdheh]bx Kms_kI\m_1| fghLh_kimkll_&dgZgbd_evguo \eh  _gbc
nbdZpbb k p_evx fbgbflmdbjuZk[ex*ZIv “zkldb_ klZg
g_JlZlb\gh_ \ha” ckI\b"_Zg’;IZJ gheh _lkl\by
\ ~dZ b hdjm Zxsmx kj_"m
IjZ\h\hc nZdIhJ
AZdhgh”ZI| K vglzxgy Jhkj_ | Kljhijhjgu [hevr_ g_ ihegmqgzZxl *h
[zaz oh”bl gZ we_dljhgguc|thdmfkghhf_Idhc h j_]bkljZpbb
h{hjhl glh mkdhjy_I j_|]blkl¢ZpbhxaZibkv h kharZgbb we_d
k~_ehd ljhgghlh h[jzaz 1j_"lg_fm kh[
kI\_ggbdm ”~ey ih”I\_j '~ _gby
i_j_oh~Z ijz\ g_h[ohAbfh ihem
gblv \uibkdm ba ?=JG| qlh ijb\h
bl d “hihegbl_evguf|jZkoh"Zf




Ba IZ[e \brgh qlh gZ[ex*Z_lky azZ\bkbfhklv jugdZz
[hevrh]h dhebqg_kI\Z nzZdlhjh\ GZ I_dmsbc fhf_gl kZfh_
hdZau\Zxl iheblbg_kdb_ b wdhghfbg_kdb_ nZdlhju

Mjh\_gv \ZdZglghklb hnbkghc g_~\b bfhklb ] Fhkd\
1Z[e >ey ijh\_~_gby ZgZebaz [ueb hlh[jZgu h[t_dlu
fhklb \ hgeZcg [Za_ h[tyle_gbc PB:G jZkiheh _ggu_ \

LZ[ebpZz
Mjh\_gv \ZdZglghklb hnbkghc g_"\b bfhklb ] Fhkd
<b”™ h[t_dlIZ H[t_f iehszZ”~_c \ 1 rl >hey
<k_]h hnbkguo h[t_dlh\ ba gbo
— dh\hjdbg] 5
— hnbku deZkkZz :
— hnbku deZkkz < 44
— hklZevgu_ h[t_dlu 33

BklhggbkhklZ\e_gh Z\lhjZfb ih ~"Zgguf [Zau h[tyle_gbc PB:G > @

Ilh "Zgguf |Z[e gZlex"Z_Ilky [hevrh_ dhebqg_klI\h \Zd.
deZkkZ < ba ij_"klzZ\e_gguo h[tyle_gbc qglh azgbfz_|I
kj_~b k_]f_glh\ gZ jugd_

< 1Z[e ij_"klzZz\e_gZ ZgZeblbdZ hlqzlh\ jugdZ hnbkg
] Fhkd\u dhgkZelbg]lh\hc dhfiZzgbb .QLJKW )J)UDQN

LZ[ebpZz
H[ahj jugdZ hnbkghc g_"\b bfhklb ] Fhkd\u
ih ~Zgguf .QLJKW UDQN

Kj_~gb_

H{t_f gh\h]khey k\h Qb Ih azZijZrb\zZ_fu_
=h~ ij_"eh _gbyguo iehs hlehs_gb klZ\db Zj_g~u
d\ f N_cC luk d\ fjm[ d\ f\[]h~
[_a G>K
, ithem]h”b_ +
Bklhgglkdklz\e_gh Z\lhjZfb ih ~Zgguf bklhggbdh\ > @

Ilh ~Zgguf lZ[e gZlex"Z_Ilky jhkl “heb k\h[h”guo iehsZ
"hey khklzZ\ey_|I glh khhI\_IkI\m_I ~"Zgguf aZz 1t
sbcky \ebygb_f iZzg”~_fbb

H[t_f ih]Jehs_gby-hdekbg\\h]h ihdZazl_ey kijhkzZ ~_fhg!
s_]h azZ hij_~_e_gguc i_jbh~ jZagbpm f_""m \k_fb iehsZ”"y



aZiheg_gu b \k_fb dhlhju_ \ureb gZ jughd imklufb \ 1h'
hljbpzl_evgh_ agWk\gbh*"bebkv jZzg__ azZgylu_ iehszZ”b Mkm
xI kbImZpbx b kj_~gb_ azijZrb\zZ_fu_ klzZ\db Zj_g”~u \ 1h~"
xsb_ jhkl \ keh b\r_cky g_ijhklhc kbImZpbb

GZ "Zevg_crmx ~“bgZfbdm ijh*he bl \ebylv h[sZy wdhghfb
eblbg_kdZy h[klZgh\dZ \ kljZzg_ b jhkl “heb \ZdZglguo ief
dZ ijh~he blky

LZdbf h[jZzahf \ebygb_ kh\j_f_gguo mkeh\bc gZ jughd g_*"\
ehkkZevgh Jughd hnbkghc g_"\b bfhklb Z~AZilbjm_Ilky f_"e
klz\ey lky \hafh guf \aylv kbiImZpbx ih” dhgljhev hlkmlkl\nm
ey jhklzZz g_h[oh”bfZ jZajzZ[hldZ KkljZl_]bb \u b\Zgby "ey il
Zj_g~ghlh [bag_kZ

Kibkhd ebl_jZImju

Kz\_ev_\zZz ? : WdhghfbdZ b mijZz\e_gb_ g_"\b bfhklvx
kh[b_ ? : KZX_evb&* i_j_jZF PmhkH\Z <mah\kdbc
mqg_[gbd BGNJ: F k >We_dljhggue 85k mKRAN SV
]QDQLXP FRP FDWDORJ SURGXFW —~¥I1Z h[jZs_gb
“bf ~hklimiz ih ih~ibkd_

&5( bkke_~h\Zgb_ jugdz 85/ KWWSV ZZZ FUH UX D
;DK Wdkij_kk 85/ KWWSV EFV H[SUHVV UX QRYRVWL
D NWR Y SURLJU\VKH RW URVWD LQALDWVLL

yZazZ “"Zgguo h ijh~rz _ b Zj_g”_ g_"\b bfhklb PB:G KWWSYV
Bkke_~h\Zgb_ jugdz 85/ KWWSYV NI HISHUW SX
QHGYL]KLPRVWL PRVNY\

Bkke_~h\Zgb_ jugdz 85/ KWWSV NI HISHUW S X
QHGYL]KLPRVWL PRVNY\

Bkke_"h\Zgb_ jugdz 85/ KWWSV NI H[SHUW S
QHGYL]KLPRVWL PRVNY\

Bkke_~h\Zgb_ jugdz 85/ KWWSV NI HISHUW S
QHGYL]KLPRVWL PRVNY\ SROXJRGLH

K\_~_gby h[ Z\lhjZo

DZi_exd Ahy e_dkZgWwdh@Z gZmd ijhn_kkhj ijhn_kkhj dZn
I_hj_Ibg_kdhc b ijbdezrghc wdhghfbdb :GHH <H P_gljhkhxa

kdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb? Jhkkb

[bjkd ij D FzZjdkz INH PDLO DSHO\XN#LQER[ UX
Dhl_evgbdh\zZz FzZjby KZjbklj\ g :GHH <H P_gljhkhxaZz JN

©Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi ijbba

\hkb[bjkd ij D Fzjdkz H PDLO PNRWHOQLNRYD #JP|



.DSHO\XN =Z=RFW®U RI 6FLHQFH LQ (FRQRPLFV 3UI
7KHRUHWLFDO DQG $SSOLHG (FRQRPLFV 6LEHULDQ

ODU[ $YH IRYRVLELUVN 5XVVLD SURPRQ
.RWHOQLNRYDDOWDWHW Vb 3URJUDP 6WXGHQW
RI' &RQVXPHU &RRSHUDWLRQ . ODUJ[ $YH 1R

PNRWHOQLNRYD #JPDLO FRP



M>D

DzZi_exd A : Kheh\v_\Z B |
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

IJH;E?FU <G?>J?GBY GH<UO L?OGHEH=BC G: JUGD?
E?D:JKL<?GGUO LJ:<

< ~"Zgghc klZlv_ jZzkkfzZljb\Z_Iky bamqg_gb_ gZmqgguo ijh[e_f ih nhjfb
\blbx jugdZ de_lhqguo dhgp_gljZlh\ gZ hkgh\_ e_dZjkl\_gguo IjzZ\ \ k\y
ghc I_hj_1b kdhc |thZ[hIZggthvx Gh\Zy | _ogheh]by h[jZ[hldb e_dZ
iha\hebl mkbeblv dIb\gthv ihe _aguo \_s_KkI\ ijbf_jgh \ @+@ jza |
dZjkl\_gguo jZkl_gbc i_j_~ kbgl_Tbq_kdbfbij_izjzIZfb kh~ j‘Zsb_ky\
A ckl\mxl dhfie_dkgh P_ev-bjkejzfhldgbfy IhAh\ wdhghfbg_ kdhc hp_gd
nhjfbjh\Zgby b jZa\blby jugdZ de lhgqguo dhgp_gljZlh\ gZ hkgh\_ e_dz

Dexq_\u_ kelk\zZdZjkI\_ggu_ IjZ\u de_lhqguc dhgp_gljzZl bfihjihazf

nZjfZp_\lbg_kdbc jughd e _dZjkI\_ggu_ ij_iZjZlu

.DSHO\XN = $ 6RORYHYD , 3
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

IMPLEMENTATION OF NEW TECHNOLOGIES IN THE MARKET OF
MEDICINAL HERBS

7KH DUWLFOH FRQVLGHUV WKH VFLHQWL¢(F LVVXHV LQ WKH IRUP
FRQFHQWUDWHY EDVHG RQ PHGLFLQDO KHUEV GXH WR WKH LQV]
IRU SURFHVVLQJ PHGLFLQDO KHUEV ZLOO LQFUHDVH WKH DFWLY
7KH DGYDQWDJHV RI PHG LQDO SODQWV RYHU VIQWKHWLF PHG
LQ WKHP DFW LQ D FRPSOH][ zZ 7KH DLP RI WKH UHVHDUFK LV
DVVHVVPHQW RI WKH PDUNH IRU FHOO FRQFHQWUDWHY EDVHG

.H\ZRU®PWHGLFLQDO KHUEV FHOO FRQFHQWUDWH LPSRUW VXI
PHGLFDWLRQV

E_dzZjklI\_ggu_ jZkl_gby gZoh”yl rbjhdh_ ijbf_g_gb_ \ f_"b
ijhnbezZdlbdb 1Zd b "ey e_q_gby jZaebqguo aZ[he_\Zgbc "b
dZ Hgb bkihevamxlky g_ lhevdh \ gZImjZevghf \b~"_ gh b \ 1
guo ij_izjzlh\ < gzZklhys__ \j_fy hdheh f_~bdzf_glh\ \ujZ|
ba jZzklbl_evgh]h kujvy > @ 1ljb e_q_gbb jy*"Z aZ[he_\Zgbc j:
kiI\Z aZzgbfzxl \_*ms__ f_klh Ijbf_g_gb_ \ ijZdlbd_e_q_gby
kujvy ba dhlhjhlh Jhih\yl ij_iZjZlu hdZaulZ_Ilky [he__ wnn_
kbgl_Ibqg_kdbfb kj_~kI\Zfb 1j_bfms_kI\Z e_dZjkl\_gguo jZk
kbgl_Ibqg_kdbfb ij_izZjzlZfb aZzdexqgzZxlky \ Ihf qlh kh”_j Zsb,
s_kI\Z ~ _ckl\mx| dhfie_dkgh E_q_[gh_ ~_ckl\b_ jZklbl_evgu
wnn_dlb\g__ q_f iheg__ khojZg_gh ijbjh*rgh_ khq_lZgb_ *
gZe GZImjZevgu_ e_dzjkl\_ggu_ ij_izZjZlu emqr_ i_j_ghkyll
g_ \uau\zZxl ih[hggh]h ~_ckl\by \ I q Zee_jlbg_kdhlh > @

:dimZevghklv “Zgghc |_fu h[tykgy_|ky |_f qlh gZ wlZi_ kb
abkz \g_"j_gb_ ijhjulguo bggh\Zpbhgguo |I_ogheh]bc \ h[e.



kihkh[gh agZgbl_evgh \u\_klb wdhghfbdm Jhkkbb gZ dZc
jZa\blby Mqgblu\Zy hkh[mx jhev ijhfure_gghlh k_dlhjz
wdhghfbd_ Jhkkbb g_h[oh”bfh \ ijbhjbl_lghf ihjyrd_ hk
gh\Zpbhggmx ljZgknhjfZpbx J_r_gb_ wlhc kljZl_]bq_kd
Zdlb\ghc 1Thkm~ZjkI\_gghc ihA*_j db Jhkl jugdzZ e_dZjkl
kbb ih hp_gdzf wdki_jlh\ khklzZ\ey_| hdheh @@ \ Tt
rb_|1_fiu h~rgzZdh hgb agzZgbl_evgh ij_\urzxIl |I_fiu jhklzZ \
wdhghfbdb IJN Ijb wlhf ijh~Z b e_dZjklI\_gguo IjZ\ khkl.
hdheh @+0¢ hl h[s_lh jugdZ k[ulZ e_dZjkl\_gguo ij_iZz
P_ev bkke_"hWwhgblyjh\Zgb_ b jZa\blb_ jugdzZ de_lhqgu
[jZlh\ gZ hkgh\_ e_dZjkl\_gguo 1jz\ \ klyab k g_"hklZIhc
ijhjz[hlZgghklvx
BaukdzZgb_ ghluo e_dzZjkl\_gguo jZkl_gbc bamq_gb_
dmx \jZq_[gmx ijZdlbdm bf__1| [hevrh_ ohayckl\_ggh_ ag
K_Th~gy \jZgb b iZzpb_glu "*ml i_j_f_g \ hl_q_kI\_ggh
kdhc hljZzkeb b kdhjhc azZf_gu “hjh]lbo bfihjlguo e_dZjk
hl_g_kI\_ggufb ij_izjzlzfb J_qv b”~_l h[ bgl_]jZpbb wdl
ijbjh~rghlh dzZiblzez \ wdhghfbdm "ey memqr_gby dZq_kl\Z
H~rghc ba dexq_\uo ijh[e_f \g_”"j_gby bggh\Zpbhgguo j
aZdhgh”~zZl_evguc mjh\_gv b g_h[oh”bfhklv ijbgbfZlv hij_~

Ih blh]zf i_j\h]lh ihem]h”~by ] ih ~Zgguf '60 *URXS
p_\lbg_kdh]h jugdZ Jhkkbb \ujhk gZ ih kjZ\g_gbx k Z
h~hf ijhreh]lh J]h”"Z b ~“hklb] ljeg jm[e_c ?fdhklv dhff_
e_dzZjkl\_gguo Ijz\ \ gZklghklb m\_ebgbe&Zkv gZej» b k
jm[e_c H[t_f ]JhkaZdmihd \ujhk gZ di_j\hfm ihem]h”]
b "hklb] fej” jm[ gh khdjZlbeky gz \ mizdh\dZo :

Jhkkbckdbc nzZjfZp_\lbg_kdbc jughd ih kjZ\g_gbx k
gh jZkl_1 gZ ijhly  _gbb ihke_~gbo e | < 1h™ m jug
ba\h”kI\Z \Zdpbg m\_ebqgbeky gZ b “hklb] ljeg j

< HHH GIH ©<BL:E:G= ;BH2 kha”“Zeb mgbdZevgmx |_
lu k jZklbl_evguf kujv_f wdheh]lbg_kdb gbklu_ IjZ\u k
| _ogheh]lbb kmrdb b baf_evqg_gby ij_\jZsZxlky \ ihjhrhd
fbdjhg qlh jZ\gh Ihesbg_ de_Ilhgghc kl_gdb gq_eh\_dz ;
f_jm ~hklb]Z_lky fZdkbfZevgZyjhxgbhwffhkkdivjbgbfzZ_1 ijh
A"mdl dzd jhrghc b kjZam \dexqZ_1 _]Jh \ jZ[hlm qlh ihs
mjh\g_ dhjj_dIbjh\ZIlv gZkljhcdb jZaguo kbkl_f hj]Zgbaf.
NZ'_ ijb k_jv_aguo aZ[he_\Zgbyo K \u\h”~hf gZ jughd g
"hdzZazl_evghc [Zahc j_]bkljZzpb_c b \g_"j_gb_f baf_gy_
ih\_~ _gb_ De_lhqgu_ dhgp_gljZlu gZ [Za_ bggh\Zpbhg
aulZxl k_jv_agh_ \ebygb_ gZ a”hjh\v_ ex”_c gh \oh” gZ
gZgkh\ufb b j_]lmeylhjgufb ijh{e_fZfb bo j_r_gby

>ey ijhba\h~klI\z ] de_lhgghlh dhgp_glj&Zl@] jkikhevar
Ibl_evgh]lh kujvy dhj_gv ehimoZ o\hs kheh~dZ jhfzrd
jZkl_gby K_\_jgh]h Dz\dZazZz b :elZzy E_q_[gu_ k\hckl\z
gu ijb ijhba\h”rkI\_ jZkl_gby \ukmrbeb baf_evgbeb ~h n



dhgp_gljzZzlZ mkbeb\Zy ZdIb\ghklv ihe_aguo \_s_kI\ ijbf_jgh
©\kdjulbb de_Ildb?2 ZdIb\bjmxlky e_q_[gu_ \_s_kI\Z dhlhju_ |
ijb "h[zZ\e_gbb g_h[oh”bfuo dhfihg_glh\ "Zggu_ \_s_kI\Z kh
]Jbx mkbeb\Zy ~_ckl\by ~jm] *jm]Z qlh[u [hjhl¥Zkly k kZfufb
e_\Zgbyfb ijhkim~rgufb wg”~hdjbggufb khkm~bklufb b ~Z _ |

E_dZjkI\Z gZ hkgh\_ jZkl_gbc dZd b ibs_\u_ ~h[Z\db beb
gu ijhclb jy™ wdki_jlba >ey \_~_gby bkiulZgbc gm gu ]h”u
gu_ nbgZgkh\u_ \eh _gby KZgdpbb azZiZz”guo kljZg fh gh bk
jZa\blby nzjfZzp_\lbqg_kdhc hljZkeb Jhkkbb

Kh\j_f_gguc wlzZi wdhghfbg_kdh]h jZza\blby o0zZjzdl_jbamxsbc
gh\uo nhjf h[s_kI\_gghlh kijhkzZz kf_ghc ihdhe_gbc ijh"mdpb
d gh\uf \br"Zf b h[jZapZf | _ogbdb ijbgpbibZevgh gh\uf |_oght
ijhp_kkzf h[mkeh\eb\Z_1I| i_j_oh”~ d gh\uf f_"hljZke_\uf b ijh
guf klyayf hljz " Zxsbfky \ j_dhgkljmdpbb b fh”_jgbaZpbb IjZ
hljzke_c wdhghfbdb Z I1Zd _ nhjfbjh\Zgbb gh\uo

<k_ \ur_baeh _ggh_ iha\hey_I Jh\hjblv h nhjfbjh\Zgbb e_d
hljzkeb dzZd gqzZklb Z]jhijhfure_ggh]h dhfie_dkZ kljZgu Hkc
Imjgu_ we_f_glu fh~_eb hljZzkeb ihdZaZgu gZ jbkmgd_

KljmdIimjgZy fh”_ev e_dZjkl\_gghc hljZkeb
Bklhggbd khklZ\e_gh Z\lhjzZfb k bkihevah\Zgb_f "Zgguo



Gm gu gh\u_ |_ogheh]bb |_ogheh]bq_kdb_ ebnlu kb
12 dhlhju_ [m"ml \uy\eylv ihl_gpbZevgu_ Ihgdb jhklzZ b f
ljbgylh j_r_gb_ h ih”"dexq_gbb Zdz~_fbg_kdhc gZmdb
< KH J:G kha~Zeb jZ[hgmx ]Jjmiim qglhJu hp_gblv gZkdhe

hl bfihjlguo ij_iZjzZlIh\

F_ju ihA”r _j°db m _ h[km ™ ~Zxl gZijbf_j ”"ey bggh\Zp
gbc hjlZgbah\Zgu dh\hjdbg]b H[hjm~h\Zggu_ “ey jZ[hlu
k~_eZlv \ gZmqggh bkke_"h\Zl_evkdbo bgklbImlZo <haft
kd_ _klv d ijbf_jm kha~Zgb_ f_~deZkl_jZ gZih~h[b_ Kd
x| ijbf_gylv f_lh~bdb b ij_iZjZlu ~h j_]lbkljZpbb \ Jhkkbb

LZdbf h[jzahf hkgh\gu_ ijh[e_fu \g_"j_gby gh\uo |I_o
i_ijhba\h”klI\Z de_lhgguo dhgp_gljZlh\ gZ hkghwlhe_dZzZjl
g_h[oh~bfhklv \dexq_gby ]hkm~ZjkI\Z ~ey Ih]lh glh[u bg:
emgblv \hafh ghklv [ukljhc Zijh[Zpbb |_klbjh\Zgby b \ k¢
ghlh j_amewWkKilZIZgby \ kms_kl\mxsb_ ijhlhdheu e_q_gby
j_1bhgzZevghf mjhlg_ Keh b\rZyky kbImZpby \ Jhkkbb ih |
e_dzZjkI\_gguo ij_izjzlIh\ iha\hebl jhkkbckdbf nZjfzZp_\II
aZpbyf g_ lhevdh ijhba\h”blv gm 'gu_ e_dZjkl\_ggu_ kj_
1ZIv k\hb mgbdZevgu_ jZajZ[hldb > @

Kibkhd ebl_jZImju

Fzag_ \' G B ;hevrZy wgpbdehi_~by \ukhdhwnn _dlIt
guo jZkl_gbFtkd\Z Wdkfh- k

Ilhebgkdzy L : Rbrh\ F >Z\b~h\ K ; 1jZ\h\u_ hk
pbb nZjfzp_\lbg_kdhc ~"_yl_evglrhllod\thqg=gHd:J F_
bz - k

lhljZzZ\guec B F @ZekZzZjz_\z ? : LjZgkljZgbggu_ ZKki._
wdhkbkl_fguo mkem] \ wdhghfbdm gZ ijbf_j_ Jhkkbb
pbZevgh wdhghfbq_kdh_ jZa\blb_ Jhkkbb b Fhglheb!
ki_dlb\u fzZl_jbZeu ,, f_"* gZmqggh-ijlédlg drgn Ha” \h

<K=LM =K W +
=emoh\kdzy X NZjfhljzkev |I_klbjm_1I km\_j_gbl_1I >
kmjk@5/ KWWSV J[SQHZV QHW IDUPRWUI

Dmjdbg < : E_dZjkl\_ggu_ jZkl_gby dZd bklhgghbd

sbo ij_izjzlh\ Nmg~rZf_glZevgu— bkkec "@wZf by

K D+0

Q_jdZrbgz ? < Hkgh\u nhjfbjh\Zgby wnbjhfZkebqgt

ghc hljZkeb kljZgu Kh\j_f_ggu_ ijh[e_fu gZmdb b
— <« >We_dljhgguc 4 &5 jkkbWWSV VFLHQFH HG

UX DUWLFOH YLHZ"LG AZ1Z h[jZs_gby



K\_~_gby h[ Z\lhjZo

DZi_exd Ahy e_dkZgWwbhh@Z gZmd ijhn_kkhj ijhn_kkhj dzZn
| _hj_Ibg_kdhc b ijbdez”ghc wdhghfbdb :GHH <H P_gljhkhxa
kdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb? Jhkkb
[bjkd ij D FZzZjdkz H PDLO SURPRQ#VLEXSN QVN VX

Kheh\v_\Z Bjbgz IZ\eh\gZ ZkibjzZzgl :GHH <H P_gljhkhx
[bjkdbc mgb\_jkbl_1 ihlj_[bl_evkdhc dhhi_jZpbb? Jhkl
kb[bjkd ij D FzZjdkz H PDLO SLNX]R#QJV UX

.DSHO\XN REBU Rl 6FLHQFH LQ (FRQRPLFV 3URIHV
7KHRUHWLFDO DQG $SSOLHG (FRQRPLFV 6LEHULDQ 8QL
ODU[ $YH 1RYRVLELUVN 5XVVLD SURPRQ#VL
6RORYHYD3RNWDWBDGXDWH 6WXGHQW 6LEHULDQ 8C
&RRSHUDWLRQ . ODU[$YH 1RYRVLELUVN 5XVVLD



M>D

Dhg”njZlv_\Z H < jobi_gdh L K
Kb[bjkdbc mgb\_jkbl_1I ihlj_[bl_evkdhc dhhi_jZpbb Kb[N

IJH;E?FU JUGD: I'KK:@BJKDBO :<B:I1?J?<HAHD

P_ev klzZlMbdZaZlv dZd ih\ebyeZ iZzg”~_fby b kZgdpbb gZ jughd |
Zi_j_\hahd \u\blv i_jki_dIb\u hljZzkeb < klZlv_ jZkkfhlj_gu hkg
baf g _gby gZ jugd ~Z\bzi_j \hahd Z 1zd'_ ijh[e_fu ~_yl_evghkl
DhgklZlbjm_Iky g_h[oh~bfhklv kh\_jr_ gkl\h\Zgby dhff_jgq_kdhc #
lh\ Jhkkbb "g_kfhTjy gZ keh b\rmxky kbImZpbx \ hljZkeb

Dexq_\u_ kehighd mkem] Z\bZi_j \hadb kZgdpbb izZkkZ bjhih

.RQGUDWLHYD 2 9 $UFKLSHQNR 7 6
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRC

3$66(1*(5 $,5 75$163257%$7,21 0$5.(7
&855(17 &+$//(1*(6

7KH SXUSRVH RI WKH DUWLFOH LV WR VKRZ KRZ WKH SDQC(
DLU WUDQVSRUWDWLRQ PDUNHW DQG WKH SURVSHFWYV IR
SUREOHPV DQG FKDQJHV LQ WKH DLU WUDQVSRUWDWLRQ P
DXWKRUV GLVFXVV WKH QHHG WR LPSURYH WKH FRPPHUFLI
FXUUHQW VLWXDWLRQ LQ WKH LQGXVWU\

.H\ZRUGWUYLFH PDUNHW DLU WUDQVSRUWDWLRQ VDQFW

Ba azZ iZg”~_fbb &29,’ \ g+d 11 \ fbj_ ijhbaht
khdjZs_gb_ kijhkZ gZ mkem]lb Z\bZdhfiZzgbc Kkhijh\h™~
ijb[ueb b fZkkh\ufb m\hevg_gbyfb i_jkhgZezZ 1ZkkZ bj
kbckdbo Z\bzZzdhfiZzgbc az ] [ue gz gh™_ qg_f\

feg iZzkkZ bjh\ > @ < Jh~m i_j_\hadb gZ \gmlj_
ebgbyo <<E ij_\ukbeb ihdzZaZl_eb ] khhI\_IkI\_g
lhevdh azZ kq_Il gbo Ih ~Zgguf JhkZ\bZpbb gZ <<E aZz
\_a_gh feg q_eh\_d qlh gz \ur_ ~hizg”_fbcgh]h
gZjh”gu_ i_j_\hadb khklzZ\eyxl hdheh hl mjh\gy ]
Z\bZi_j_e_lh\ hldjulh m~_ kljzg gh azZdjulu ih ij_"g_f
dh”hoh”gu_ _\jhi_ckdb_ j_cku

Ba aZ i_j_gZijZ\e_gby iZjdZ k f_""mgZjh~guo j_ckh\
iZgbb \kImibeb \ klZz~bx " _kldhc dhgdmj_gpbb 1_j \haqhb
m\_ebgbeb ihe_Igmx ijh]jZffm gZ jhkkbckdb_ dmjhjlu
“bjz \ ]h~m kgbabezZkv gZ d ]

< ] gb h*rgzZ Z\bzZdhfiZzgby g_ h[ZgdjhlbeZkv NbgZ
[ueb m Z\bzZdhfiZgbb ©Ydmlby?2 dhlhjZy aZ"he ZeZ =h
ihjlghc ebabg]lh\hc dhfiZzgbb =LED [he__ fej” jm[e_c
KDHE \ bxg_ ebrbezZkyv iZzjdz JhkzZ\bZpby ih Ij_[h\Zgbx
_c wdkiemZlbjh\ZIv \ha“mrguo km”~h\ ba azZ “he]Z [he_



< ] baf_gbezZkv kljmdImjz Z\bZjugdzZ ®©JZgvr_ [hevrh
j_lbhgZevguo iZkkZ bjh\ e_IZeb ljZgkn_jhf g_j_a Fhkd\m be
aby fhkdh\kdhc fZjrjmlghc k_Ib K_cqzZk “_ hldjulh lhevdh
azZjm[_"guo gZijZ\ellghynjpby ?]bi_| b >m[Zc J_]bhgZevgu_
\hagbdb wnn_dlb\gh e_I1zZxl| ih wibf gZijz\e_gbyf g_h[oh”~bf
jZ \ Fhkd\_ hlkmlkl\m_12 > @

lh ijhJgham %DLQ &RPSDQ\ dexq_\u_ ijhfehdujhhZkeb \
gh_ ih*hjh Zgb_ Z\bzZd_jhkbgzZ \k_ _s_ \hafh gh_ \\_~_gb_ 4
nbdzZlh\ h \ZdpbgZpbb hl &29,' gZ ljzgkihjl_ ~jm]lb_ hljZc
dhjhgz\bjmkZ b m~hjh Zgb_ Zwjhihjlh\uo k[hjh\ dhgdmj_gpby
j_lbhgZevgu_ j_cku jhkl kh\hdmighlh iZzkkZ bjhihlhdzZ ijbf_]

Ba aZ kZgdpbc \\_~ _gguo \ dhgp_ n_\jZey ] \dexqZx
kzfhe_Ih\ aziqzZkl_c b h[hjm~h\Zgby jhkkbckdbf Z\bzZdhfiZg
hdZaZgb_ mkem] ih kljZoh\Zgbx b I _ogbg_kdhfm h[kem b\Z
kljZgguo kzZfhe_lh\ \ hkgh\ghf $SLUEXV b %REeh&g bo kh[kl
]h\uf dhfizgbyf iZkkzZ bjhihlhd jhkkbckdbo Z\bZdhfiZgbc \ f
gZ f_""mgZjh~guo gZijZ\e_gbyo khdjZlbeky \ jZazZ Z ih bl
"I khklz\blv ihjy~rdZz feg g_e \ hkgh\ghf az kq_I \gmlj_g

Hrgbf ba eb”_jh\ ih iZzkkZ bjhihlhdm klZezZ Z\bZdhfiZgby 6
abjmxszZyky \ Zwjhihjlm ©LhefZq_\h2 ] Gh\hkb[bjkdZ 6 i_j_
g_eh\_d ijb wlhf kgbab\ iZzkkZ bjhihlhd gZ qgq_I\_jlv ih kjZ!
reuf fZjlhf

F_""mgZjh~guc Zwjhihjl Gh\hkb[bjkdZ LhefZqz\h bf : B
gZbgl_gkb\gh jZa\b\Zxsbcky Zwjhihjl n_~_jZevgh]lh agZq_gby
aZ MjZehf ljZzgablguc ma_e kh_"~bgyxsbc ?\jhim b :abx > @
iheh”_gb_ gh\hkb[bjkdhlh ZwjhihjlZ ihal\hey_| h[kem b\ZIv i_
fZjrjimlu kh_"bgyxsb_ K_\_jgmx :f_jbdm b :abx Kh]eZkgh hr
klZlbklbd_ Zwjhihjl Lhefzq_\h aZgbfZe r_kimx kljhgdm ih i
dm \ lh~m 1Z]e

LZ[ebpZ
Dimig_crb_ Zwjhihjlu Jhkkbb \ ]

i ‘wjhihjl IZkkZ bjh\ \ [h~ feg q_e

Fhkd\Z R_j_f_Iv_\h

Fhkd\Z >hfh”~_"h\h

KZgdl I_I_j[mj] Imedh\h

Fhkd\Z <gmdh\h

Khgb :"e_j

Gh\hkb[bjkd Lhefzq_\h

?dZl_jbg[mj] Dhevph\h

Djzkgh~Zj IZrdh\kdZy

O|loNo|ga|bhlw

MnZz

DZebgbgljz” OjZ[jh\h




<ujmqdZ hl j_ZebaZpbb mkem] ZwjhihjlZ LhefZq_\h \
ih kjz\g_gbx k ij_~u”msbf i_jbh~hf > @ dk KljmdImj_
eZ"Zxl mkem]b ih hjl]ZgbaZpbb klhygdb \ha”mrgh]lh km~”¢

Jbk KljmdImjZ \ujmqdb hl j_ZebaZpbb mkem] :H ©:wjhihjl Lhef

G_kfhljy gZ ijh[e_fu \ hljZzkeb izZzkkZ bjhihlhd az
"hdjbabkgu_ agZg_gby b m\_ebqgbeky ih kjZ\g_gbx k

LZ[ebpZz
>bgzfbdZ izkkz bjhihlhdZ :H ©:wjhihjl Lhefzq_\ha az
Ihdzazl_ev =h~u Hidehg_gb Hideng_gb_

I1ZkkZ bjhihlhd
feg gq_e

GzZbl[hevrbc iZzkkZ bjhihlhd ijh~_fhgkljbjh\Zeb IZdb_ gz

MnZ Gh\hdmag_pd 1gZiZ <hjhg_~
Khagb Jhklh\ gZ >hgm D Z akdy v 1] Z
MeZg M*w GZ f_""mgZjh”"guo ebgbyo [ueh h[kem
kZ bjh\ kgb  _gb_gZz d mjh\gx Th*rZgudZ\gme __ i
lj_ggbfb gZijZz\e_gbyfb klZeb Fhkd\Z Kzgdl I_I_j[mj] Kh

Bjdmlkd DjzZzkghyjkd DjzZzkgh~Zj Ydmlkd ?dZIl_jbg[mj]
gufb-:glZeby EZjgZdZ >m[Zc DZbj AZgab[Z]j OmjlzZ"Z

GZb[hevrmx "“hex hl h[tzfz j_ZebaZpbb mkem]
fz_1 :H ©:\bzZdhfiZzgby Kb[bjv2® jbk glh h[mkeh\e_g
g_kI\hf j_ckh\ b jZkiheh _gb_f hkgh\ghc rlZ[ d\Zjlbju Z
] Gh\hkb[bjkd_



Jbk KljmdIimjzZz deb_glh\ xjb”bqg_kdbo ebp :H ©:wjhihjl LhefzZqg_\F
ih \ujmqgd_ hl j_ZebaZpbb mkem]

Ba aZ khdjzZzs_gby dhebq_kI\Z j_ckh\ ih ijbgbg_ djbabkZzZ h
fuo mkem] khdjzlbeky \ kj_"g_f gz gZb[he__ \hklj_[h\Zgg
ihklz\dZ ijhlb\hh[e_"~_gbl_evghc "b~rdhklb b Z\bZpbhggh]h fZ
pby ijhp_kkh\ ih IjZgkihjlbjh\d_ ijbzfm b \u”~Zq_ ihqlu Z IZ
dbkehjh?rguo [Zeehgh\ <kz wlh ozZjzdl_jbam_Il :H ©:wjhihjl L
A"bgzZfbggh jZza\b\Zxs__ky ij_"ijbylb_ g_kfhljy gZ Ih qglh hg
Il kh[hc km[t_dl _kl_kI\_gguo fhghihebc
IZkkZ bjhihlhd dZ ~hlh ZwjhihjlZ aZ\bkbl g_ Ihevdh hl ijb\e_
Imjbklbg_kdh]h beb ~_eh\h]lh Jhjh~Z gh b hl ijb\e_dZl_evgh
Zwjhihjlz JZkoh”u gZ Zwjhihjlh\u_ k[hju khklIZ\eyxl hdheh
\k_o Z\bzdhfizgbc b klhyl ijbf_jgh gz Ij_Iv_f f_kl_ ihke_ ]h
guo fZl _jbZeh\ b iezZl_~_c azZ Zj_g”m \ha”mrguo km~h\ JZaf_
k[hjh\ azZ\bkbl hl IZjbnh\ mklZgh\e_gguo kzZfbf Zwjhihjlhf
hkms_kl\ey | \aezl ihkz"dm b \k_ ijhp_kku k\lyaZggu_ k ¢
IZjbnu ih*e_"ZI Thkm~ZjklI\_gghfm j_Imebjh\Zgbx gh kms_k
ezggu_ ij_~_eu \ dhlhjuo Zwjhihjl fh™_|I mklZgZ\eb\Zlv jZaf.
aZ\bkbfhklb hl kh[klI\_gguo \gmlj_ggbo b \g_rgbo j_]bhgZev:

Kh]ezkgh ijh_dIlm ©Dhfie_dkguc iezZg fh”_jgbazZpbb b jZkr
kljZevghc bgnjzZzkljmdIimju? \\h~ylky \ kljhc h[t_dlu ih \k_c k
kljmdpby Zwjh\hdaZevgh]lh dhfie_dkZzZ LhefZqg_\h i_jl\uc wlZi dl
ijh_dlm ~he _g [ulv aZ\_jrzg d lj_Ilv_fm d\ZjlZem lh~z
h[oh~bfhklv ijhjZ[hldb kljZI_]bb ih jZkrbj_gbx dhfie_dkZ mke
AN_ckl\bx kh \k_fb mqzZklgbdzZfb dhff_jg_kdhc ~_yl_evghklb >
ijb\e_q_gbx dhgljZz]_glh\ "ey aZzdexq_gby ~h]Jh\hjh\ km[Z]_g"
pbhgguo dhfizgbc Jhlh\uo hkms_kl\eylv k\hx ~_yl_evghklv ¢
‘H ©:wjhihjl Lhefzq_\h?



M\_ebqg_gb_ iehsZ”b Zwjh\hdaZevgh]lh dhfie_dkZzZ \ k\)
gh\e_ggh]lh arZgby Zwjhihjlz Z 1Zd _ j_dhgkljmdpby
ihehk ihal\hebl m\_ebqgblv i_j_q_gv mkem] ZwjhihjlZ b
jmgdm hl j_ZebaZpbb mkem] K p_evx jZkrbj_gby Zkkhjl
l1Z ij_~eZ]lZ_lky \dexqgblv “hihegbl_evgu_ mkem]b g_ k\
Z\bZpbhgghc ~_yl_evghklvx Zj_g”~Z dhgn_j_gp aZeZ hj
ijZargbdh\ Ihj _klI\_gguo f_jhijbylbc mkem]b ijZg_qgghc b
"hihegbl_evgu_ mkem]b aZcfml ihjyrdZz \ h[s_f h[t_f_

GZ k_]lh~rgyrgbc *_gv Zwjhihjl LhefZq_\h khljm~gbqgZ_
I_f g_ f_g _ dhebq_klI\h dhgljz]_glh\ g_ h[o[h’\kbth_LZkrbj
gby fZdkbfzZevgh \hafh ghlh b ieZgbjm_fh]lh iZkkZ bjhihl
jmqgdb ij_"ijbylby

H~rgZ ba i_jki_dlb\guo Z\bzZdhfiZgbc ey ZWpnhilpjlZ Lh
dZy dhfizgby 7XUNLVK $LUOLQHV dhlhjZy jZ[hIZ_1 ih
fbjz d Ihfm ~_ khklhbl \ h{t_~bg_gbb f_""mgZjh*guo Z\|
$OOLDQFH?2 qglh g_fZeh\Z gh ijb jZkrbj_gbb kibkdz ihl_g
Ijb\e_q_gb_ d kh\f_klghc jZ[hl_ ~Zgghc Z\bZdhfiZgbb h[
hgz y\ey_Iky h”*ghc ba djmig_crbo Z\bzZdhfizgbc jZ[hlZ
kdh\kdhlh Z\bZpbhgghlh maez Z IZd" _ I_hj_lbg_kdb_ \ha
azgguf \ur_ klZj_crbf ba kms_kl\mxsbo Z\bZpbhgguo Ze\
khijm~gbqg_klI\h fh gh \dexgblv \ "helhkjhqguc ike¥Zg jZkr
dhff_jg_kdhc "_yl_evghklb :H ©:wjhihjl LhefzZzq_\h& LZd
7TXUNLVK $LUOLQHV \uihegy_I| j_cku \ \hklj_[h\Zggu_ g:
b ih gh\uf gzZijz\e_gbyf \ kljZgu AZiZz*ghc ?\jhiu b :abb

ljb\e_q_gb_ Z\bZdhfiZzgbb 7XUNLVK $LUOLQHV g_Kkl
[hc m\_ebqgq_gb_ h[s_]h iZkkZ bjhihlhdZ :H ©:wejhihjl L
\aylv az hkgh\m jZkqgzlu ih \ujmgd_ bkoh”ysb_ ba j_
juo ij_"~iheh bf azZ]jmadzZ [m”~_I| khklZ\eylv g_et
Zij_ev b k hdly[jy ih ~_dZ[jv Z k fZy ihdg ely[pZ Ih dh
ebg_kI\h i_j \_azgguo iZkkZ bjh\ \ f_kyp [m~_I khklZ\ey
hiI\_IkI\_ggh > @

Lzdbf h[jZzahf g_kfhljy gZ kgb _gb_ iZkkZ bjhihlhdZ
q_gb_ gh\uo b i_jki_dlb\guo ~ey f_klgh]h jugdz Z\bZp
Zdhfizgbc ihfh _l iezgbjm_fhfm Zwjhihjlhf iZkkZ bjhihlh
"hihegbl_ evgmx wdhghfbg_kdmx \u]l]h”"m \ jZaf_j_ [he_
Khijm~gbqg_kl\h :H ©:wjhihjl LhefZg_\h? k gh\ufb Z\bZ
kbl ‘\azbfh\u]lh”guc o0zZjzdl_j dzZzd "~ey ij_"ijbylby 1Zd b *

Kibkhd ebl_jZImju

Fbgbkl _jkI\h 1jZzgkihjlz JN ij_kk kem'[Z >We _dljhg
85/ KWWSV PLQWUDQV JRY UX SUHVV FHQWHU



_"N_jZevgh_ Z]_glkl\h ‘\ha”mrgh]h ljZgkihjlZz klZlbklbq.
>We _dljhgguc + &BjK& WSV IDYW JRY UX GHMDWHOC
SHUHYR]JNL VWDW SRND]DWHO\ ~ZIZ h[jZs_gby
:H ©:wjhihjl LhefZq_\h? [mo]Zel_jkdZy hlqgzlghklv b nbgZ
eba >We_dljhggue $5knKiW@& SV ZZZ DXGLW LW UX ~Z
gby
H ©:wjhihjl LhefZg_\h2® hnbpbZevguc kZcl >We_dljhggt
85/ KWWSYV WROPDFKHYR UX DLUSRUW LQIR NZIZ
ljZ\beZ \_~_gby dhff_jg_kdhc ~_yl_evghklb \ Zwjhihjln
>We _dljhgguc + &M jk@WWSV WROPDFKHYR UX ~Zlz

$YLDWLRQ H[SORUHU h[t_fui_j_\hahd q_j_a Zwjhihjlu Jhk
>We_dljhgguc + &GijkkawWW sV Z2ZZ DH[ UX GRFYV
NZIZ h[jZs_gby

K\_~_gby h[ Z\lhjZo

Dhg”njzZlv_\Z Hev]Z <Zdklgeév waglyg gZmd ~hp_gl dZn_"ju Ih
lh » eZ b j_ dezZfu :GHH <H P_gljhkhxaz JN ©Kb[bjkdbc mg
lj_[bl_evkdhc dhhi_jZpbb? Jhkkby 1 Gh\hkb[bjkd ij I
H PDLO #PDLO UX

:jobi_gdh LZfzZjz Kl_dZgh\gi”dhg gZmd “~hp_gl dZn_"ju |Ih]

lh ~ ez b j dezfu :GHH <H P_gljhkhxaZz JN ©Kb[bjkdbc mg
li_[bl_evkdhc dhhi_jzZpbba Jhkkby ] Gh\hkb[bjkd ij I
H PDLO DUFKLSHQNRWV#PDLO UX

.RQGUDWLHYDQGIBM®WH RI 6FLHQFH LQ (FRQRPLFV ¢
'"HSDUWPHQW RI 7UDGH DQG $GYHUWLVLQJ 6LEHULDQ 8Q
ODU[ $YH 1RYRVLELUVN 5XVVLD #PDLO |
$UFKLSHQNR &D®DBUGDBWH RI 6FLHQFH LQ (FRQRPLFV ¢
'"HSDUWPHQW RI 7UDGH DQG $GYHUWLVLQJ 6LEHULDQ 8Q
ODU[ $YH 1RYRVLELUVN 5XVVLD DUFKLSHQN



M>D

Dhibd : <
Kb[bjkdbc mgb\_jkbl I ihlj_[bl_evkdhc dhhi_jZpbb Kb[N

IJH;E?FU J?:EBA:PBB 1J:< IHLJ?;BL?E?C
1JB I:J:EE?EVGHF BFIHJL?

< klZlv_ jZzkkfhlj_gu ijh[e_fu h[_ki_g_gby ijzZ\ ihlj_[bl_e_c gZ
\Zju b 1ZjZglbcgh_ h[kem b\Zgb_ \ mkeh\byo iZjZee_evgh]h bfih
_1ijh~rZ" IhdZazZgh qglh iZjZee_evguc bfihjl bf__I iheh bl_evgu
klhjhgu b g_h[oh”bfh kh\_jr_gkI\h\Zlv _]h ghjfZlb\gh ijZ\h\mx hk
\hj_gby azijhkh\ ihlj_[bl_e_c

Dexq_\u_ kehXyZee_evguc bfihjl bgl_jg_I Ihjlh\ey dZq_kI\h Ih
IZ ijz\ ihlj_[bl_e_c

.RWLN $ 9
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRC

&21680(5 5,*+76 ,1 7+( &217(;7 2) 3$5%$//(/ ,03257

7KH DUWLFOH FRQVLGHUV FRQVXPHU ULJKWV WR TXDOLW\
SDUDOOHO LPSRUWDWLRQ DQG WKH GHYHORSPHQW RI ,QWHF
KDV SRVLWLYH DQG QHIJDWLYH VLGHV DQG LW LV QHFHVVD
PHHW WKH QHHGV RI FRQVXPHUV

.H\ZRUGWUDOOHO LPSRUWY H FRPPHUFH TXDOLW\ RI JRR

1ZjZee_evguc bfihjl aZ ihke_~gb_ ihe]h”Z klZe g_hl
wdhghfbdb Jhkkbckdhec N_~_jZpbb |ZjZvdk _aZ\dwec hfbipjd
Zevgh balhlh\e_gguo ijhba\h~bl_e_f Ih\Zjh\ dhlhju_ e_]
\' Ij_lvb kljZgu h~”gzZdh g_ jZaj_r_gu ijhba\h”bl_e_f d I
lhjbx JN JZg__ \\ha Izdbo Ih\Zjh\ [ue aZij_s_g h”gzd
fy ]1h gzZklbggh jZaj_rbeb 1jZ\bl_evkl\h JN ihklZgh\e_g
< e_JlZebah\Zeh iZjZee_evguc bfihjl | _ ihy\beZkyv
s_kl\eylv \\ha hij_~_ezgghc ijhmdpbb [_a ihemqg_gby
\hh[ez”~Zl_ey ijhba\h~bl_ey beb “be_jzZ > @

P _ev IZdhc—fkhwjZg_gb_ \ ijhrzZ"_ fgh]lbo [j_g”h\uo |
ihemqg_gb_ [he__ rbjhdh]lh Zkkhjlbf_glZ ih j_Zevguf p_
kj_~g_lh ij_"ijbgbfzl_evkI\Z wlh \hafh ghklv bfihjlbjh\Z
[h\Zju dhlhjmx ~h wlh]h fhf_glZ bf_eb Ihevdh djmigu_ hi
\hh[eZ”~Z|_eb beb "be_ju

Zij_ey ] ijbdZahf Fbgijhflhjl]Z Jhkkbb « ml\_
khd Ih\Zjh\ ~ey iZjZee_evgh]h bfihjlZ \dexqZxsbc dhgd]
| _Thjbc Ih\Zjh\ b [j_g”h\ < ~hdmf_gl_mdZaZgh ihabpl

hA_“AZ b h[m\v b]jmrdb bJju b kihjib\guc bg¥_giZjv q
a_fghlh Ijzgkihjlz b I »



K p_evx gZeZ”"blv ijh*Z"m [j_g~h\ ijbhklZgh\b\rbo jZ[hl]
f_ozgbafu hjl]ZzgbazZpbb iZzjZzee_evgh]h bfihjlZ gZqZeb bkihe
g_crb_ fzjd_lie_cku LzZd ijh~Z m Ih\Zjh\ \\_azgguo ih iZjZe
ihjlm m _ aZimklbeb bgl_jg_| iehszZ~"db ©Ygt OIKERFZAJW LIAV2]R

N_~_jZevgZy 1Zfh _ggZy kem ' [Z hIf_qz_I _"_f_kyqguc ijbj
Ih\Zjh\ \\habfuo \ Jhkkbx \ jZfdZo iZjZee_evgh]h bfihjlz

>hey bgl_jg_Il ijhrZ> \ h[s_f h[t_f_ ihlj_[bl_evkdh]h jugdZz I
"he Z_I1 jZklb \ ] hgZ khklz\eyeZz Z \ ]h~m m\

hl jugdzZ g_ijh*h\hevkl\_gghlh jbl_ceZ jbkmghd

>hey ljzgkl]jZzgbgghc Ihjlh\eb \ h[s_f h[t_f_ bgl_jg_I

o+0 11 khklzZ\eyez b khhiV\_IkI\_ggh Z\ D+
ki\b_ izg”~_fbb hgZ khdjZlbezZkv "~h

Jhkl ~heb bgl_jg_ | ijh~Z  \ h[s_f h[hjhl_ jhagbgghc lhjlh\
g_ijh~h\hevkI\_ggufb Ih\ZjZfb \ Jhkkbb > @

28

26

24 -
bp) 21 /
~

20
18

16 /
14 13 /
/

12 11
/
10 T T T 1
2018 2019 2020 2021

Kh\_jr_gb_ ihdmihd gq_j_a bgl_jg_I \ gZklhys__ \j_fy ij_"klz
g_dmx g_hij_~_e_gghklv \ Ihf dzZdhc Ih\Zj ihemqzZ_1I ihlj_[bl_
wlhl Th\Zj kKhhI\_IkI\m_1 _]h h'b~r"Zgbyf JZaj_r_gb_ iZjZee_e
fh™_I ijb\_klb d m\_ebq_gbx ijhrZ" g_dZq_kl\_gguo Ih\Zjh\ t
I1Z hkh[_ggh wlh dZkZ_lky IZdbo Jjmii Ih\Zjh\ dzZd kj_"kI\Z k
[ulh\Zy I_ogbdZ h~_"7~Z h[m\v iZjnxf_jgh dhkf_Ilbqg_kdb_ Ih

Ilh ~Zgguf Jhkihlj_[gZ~ahjZz ijh\h~b\r_]h ijh\_jdm dZq_KlI
guo Ih\Zjh\ ihklimib\rbo gZ ihlj_[bl_evkdbc jughd Jhkkbckdh
\ d+0 11 kj_~b ihlj_[bl_evkdbo Ih\Zjh\ [hevr_ \k_]lh g_
ijh~mdpbb \uyle_gh \ Ih\Zjgto }unihZm\b ba”_ebc ba f_ozZ >

N " jZevgZy IZfh  _ggZy kem'[Z Jhkkbb g_gZ[ex*Z_| m\_el
\\hazZ dhgljZznzdlguo ih"*_evguo I|h\Zjh\ \ Jh~m K yg\Zj
dzfb \uy\e_gh hdheh feg bg”b\b"mZevguo _~bgbp dhgljZnzd!

N _eZ h[ z~fbgbkljzlb\ghf ijZ\hgZjmr_gbb \ kaeyghpZ\ bgl_ee



kh[kI\_gghkdbb h[t_fu khihklZ\bfu k j_amevlZIZfb jZ[hlu I.
hjlzgh\ \ ijhreu_ ]h~u aZ ZgZeh]bqguc i_jbh~ l1h~rz \
bgr"b\b”"mZevguo _“bgbp dhgljZnzdlizg > @&"Z

Ijb kh\_jr_gbb ihdmihd gZ kZclZo bgl_jg_I jbl_ce_jh\
\Whahf Ih\Zjh\ gq_j_a iZjZee_evguc bfihjl ihlj_[bl_ev Kkl
Ahf ijhle_f > @

— g_\hafh gh hp_gblv gz~_"ghklv ijh~rZ\pZz

— [hevrzZzy \_jhylghklv nZevkbnbdZpbb Ih\zZjZz

— "~helZy "hklz\dZ Ih\Zjh\ jbkd ihjgb beb ihl_jb Ih\Zjh

— hlkmlkl\b_ \hafh ghklb ij_~ty\le_gby ij_I_gabc \ hj]z
sb_ ~_yl_evghklv ijhrZ\pZ

— Ijm~h_fdZy b “hjhlhklhysZy ijhp_"mjzZ \ha\jzlZ g_"h]|
beb g_ih~hr_~r_]lh Ih\ZjZz

— g_dhjj_dlghklv i_j_\h"Z bgnhjfAayg¥Z ki Z2jh~*Z\pu bk
ihevamxl *RRJOH beb ~jm]b_ hgeZcg i_j_\h~rgbdb

— g_ihegZy bgnhjfZpby h I _ogbg_kdbo o0ZjzZdl_jbklbo
kdbo k\hcklI\Zo Ih\Zjh\

— hlkmlkI\b_ \hafh ghklb ij_~\Zjbl_evghc hp_gdb k\hc
Ih\ZjZ beb _]lh ZgZeh]Z \ jhagbgghc Ihjlh\hc k_1Ib

We_dljhggu_ dZlZeh]b ijh*mdpbb bf_xI kjZ\gbl_evgh ¥
Imjm m \k_o bgl_jg_I fZz]Zabgh\ b khklhyl ba nhlh]jZnbc
kZgby ozjzdl_jbklbdb ihlj_[bl_evkdbo "hklhbgkl\ b mdz
ijh~rzZ\_p ij_"klzZ\ey_I| k\hx ijh~mdpbx k gZbemqr_c klhjhg
"hklhbgkI\Z b kdjulZy g_~hklzZldb Fgh]b_ ijh*Z\pu aZ\e_
[he__ gbadhc p_ghc \ kjZ\g_gbb k p_gzZfb jhkkbckdbo ij

<k_ wlh ijb\h~Abl d IThfm qlh ihdmizZl_eb azZqzZklmx g
d_lie_ckh\ mkem]lb b Ih\Zju h'b”rZ_fhlh dzZq_kI\Z h q_f
hlaulu ihdmizZl_e_c gZ kZclZo bgl_jg_1I jbl_ce_jh\

Djhf_ i_j_qbke_gguo ijh[e_f iZjZee_evguc bfihjl ihjt
gbl_evguc i_j_g_gv ZdimZevguo \hijhkh\ k dhlhjufb fh]
lj_[bl_eb

H"bg ba IZdbo “hwhkh\ZebaZpby ijzZ\ ihlj_[bl_e_c gZ i
NZ gh_ h[kem b\Zgb_ |Ijb izZzjZee_evghf bfihjl_ \k_ h[y
jZglbcghfm h[kem b\Zgbx Ih\Zjh\ eh Zlky gZ ijh”"Z\ph\
kzfhklhyl_evgh \ kemqgZzZ_ ij_~ty\le_gby ij_I_gabc ihdmi
d ijhba\h”~bl_eyf beb ij_~u"ms_fm ijh*Z\pm azZ aZf_ghc
I_ogbg_kdhc ihA"_j'dhc b h[kem b\Zgb_f J_fhgd b ]ZjZ
\Zgb_ Ih\zZjz \\_a_ggh]lh iZjZzee_evguf bfihjlhf hnbpbzZ
l_e_fg_\_"zlky

ljb iZjZee_evghf bfihjl_ ij_~u”“msbc ijh*Z\_p y\ley_IlKky
ihklZ\sbdhf ba Ij_Iv_c kljZgu b qzZklh g_ g_k_I hI\_TkI\_¢
ihklzZ\ey_fhc ijh"mdpbb b ]ZjZglbcgh_ h[kem b\Zgb_ <
f_jhijbylby b nbgzZgkh\u_ aZzljZlu ih j_ZebaZpbb ijzZ\ ihlj
\_IklI\bb k AZdhghf JN hl < d+@d eh Zlky gZ
ANZ\pZ Djhf_ ~hihegbl_evghc nbgzZgkh\hc gZ]jmadb gZ [b:



\j_f_ggu_ b l_ogbg_kdb_ gZjmr_gby j_lezf_glZ jZ[hlu k ij_I_
[bl_e_c¢c qlh fh™_1 ih\e_qv km”~_[gu_ ly ' [u

Djhf_ wlh]h m iZjZee_evgh]lh bfihjlZ kms_klI\mx|l gZklgu_ i
azZzggu_ k ihlj_[bl_evkdbfb k\hcklI\Zfb b |I_ogbqg_kdbfb hkh[_c¢
jh\ gZijbf_j

— ijhAmdpby fh _I [ulv g_ Z~Zilbjh\ZgZ ih” jhkkbckdh]lh i
hikmlkl\b_ jmkkdhc jZzkdeZ”~db gZ dezZ\bZImj_ dhfivxlI_jz &
jh\ZggZy ijhrb\dZ khlh\h]h I_e_nhgZ

— g_Il \hafh ghklb h[gh\e_gby ijh]ljzffghlh h[_ki_q_gby we
\uo Th\Zjh\ kj_~kI\ k\lyab Z\IhljZgkihjlguol Kj okdg_hlkmIkI\
kdZy ih~""_j"dZ kh klhjhgu ijhba\h”bl_ey

— klhbfhklv Ih\Zjz \hajzklz_1 \ klyab k m\_ebq_gb_f "eb
kdbo p_i_c <\ha ba ~jm]lbo j_lbhgh\ ij_~iheZ]Z_1 mkeh'g
dm ih\ur_gb_ ie_qzZ ~hklz\db bkihevah\Zgb_ "hihegbl_evgl
beb \ha”“mrghlh IjZgkihjlZz qlh agzZqgbl_evgijhi‘hrhdrZz_1| klhb
I1Z b kjhdb _]h \\haZz

I1ZjZee_evguc bfihjl fh™_I m\_ebqgblv jbkd jhklZ dhebq_klI\Z
gbadhdzq_kI\_gghlh dhgljznzdlZz hkh[_ggh \ bgl_jg_I ijh~Zz
fhgh ©jzafulb_2 klzg~Zjlh\ dZq_KkI\Z [j_g”Z aZ kq_I| fZkkh)
gby jZaguo ih dZg_kI\m mizZdh\d_ b dhfie_dlZpbb Ih\Zjh\

J r_gb_ ijh[e_f b azZsblz ijz\ ihlj_[bl_e_c \ mkeh\byo iZj:
bfihjlZ \hafh gu ijb \uiheg_gbb g_kdhevdbo mkeh\bc

— kha”rzZgb_ ghjfZlib\gh ijZz\h\hc [Zau "~ey aZsblu ijZ\ ihlj_]|
f_""mgZjh~ghf mjh\g_

— kha”rzZgb_ \hafh 'ghklb ij_I_gabhgghc jZ[hlu ihdmizZl_e_c
]Zabgh\ gZ f_""mgZjh~rghf aZzdhgh”~Zl_evghf mjh\g_

— kha”Zgb_ kbkl_fu dhgljhey kZclh\ aZjm[_"guo bgl_jg_1I f
N jZevghc kem'[hc ih gZ*ahjm \ kn_j_ aZsblu ijzZ\ ihlj_[bl_
emqgby gqg_eh\_dz

— nhjfbjh\Zgb_ hnbpbZevguo j_clbg]h\ gZ~_"ghklb bgl_j
gh\ gZ hkgh\_ hlau\h\ ihdmizl_e_c h[t_fZ b mki_rghklb Ihj]r

GZ kh\j_f_gghf wlzi_ jZa\blby f_""mgZjh~ghc Ihj]lh\eb ihlj_
hfoh~bfh ijb~_j b\ZIvky g_kdhevdbo ijZ\be i_j_~ kh\_jr_gb_f
bgl_jg_I| fZ]ZabgZo

— \gbfzZl_evgh gblZlv b ijh\_jylv bgnhjfZpbx g_ lhevdh h Ih
ijh~Z\p_ h[ mkeh\byo ~“hklzZ\db hieZlu b j_r_gby kihjh\

— mlhggylv ih \hafh ghklb \ hnbpbZevguo bklhggbdZo b
gZ~_"ghklb ijhrZ\pZz

— mgblu\Zlv jbkd k\lyaZgguc k ihklz\dhc Ih\Zjz ihlj_[bl_
kiI\Z b dzq_kI\h dhlhjh]h [mA"ml| hlebgZlvky hl "_eZ_fuo

— mqgblu\Zlv jbkd k\lyaZgguc k hlkmlklI\b_f \Vhafh ghklb \ha
f_gu Ih\ZjZ \ha\jzlZ ~_g_"guo kj_"klI\

>hjh]lhc ~_nbpblguc Ih\Zj \kz “_ emqr_ _]h ihegh]h hlkmll
fm g_h[oh”~bfhklv iZjZee_evgh]h bfihjlZ g_ \uaulZ_1| khfg_ghb
kiIV'h JN \ gZklhys__ \j_fy ijbgbfzZ_I f_ju ih \\ham ZgZeh]bqggh



ijhba\_"~zgghc \ *jm _kl\_gguo kljZgZo beb hjlJ]ZgbaZpt
|_jjblhjbb Jhkkbckdhc N_”_jZpbhb

Kibkhd ebl_jZImju

H Ih\ZjZo ]jmiiZzo Ih\Zjh\ '\ hlghr_gbb dhlhjuo g_ f
ky hi*_evgu_ iheh _gby =jZz"~Zgkdh]h dh”_dkzZ Jhkkb
aZsbl_ bkdexqgbl_evguo ijZz\ gZ j_amevlZlu bgl_ee_d
ghklb \ujZ ' _ggu_ \ 1Zdbo Ih\ZjZo b kj_"~kI\Z bg”b\l
lhjufb 1Zdb_ Ih\Zju fZjdbjh\Zgu ihklZgh\e_gb_ 1jZ\
hil < >hklmi ba KIK ©DhgkmeviZgllexk?
lehlgbdh\Z L < Dhlbd : < Ihlj_[bl_evkdb_ k\hckl\Z
jh\ ijh[e_fZ b”~_glbnbdZpbb \ mkeh\byo H FRPPHUF
ijhku wdhghfbdb ijZz\Z ikboheh]lbb b h[jZah\Zgby |
kl1Zl_c <k_jhkkbckdhc gZmqggh ijZdlbg_kdhc dhgn_j_¢
[mij] fzy —Kkgdl I_I_j[mj]—-K W +

JhagbqggZy lhjlhley Imjbaf hnbpbZevguc kZcl N_"
lJhkm~ZjklI\_gghc kHZBBKIbKW WSV URVVWDW JRY |
NZ1Z h[jZs_gby

Jughd bgl_jg_I Ihjlh\eb-83hkkMWSV DNLW UX DQD
GDWD ~ZIZ h[jZs_gby

Bgl_jnzdk 1ZjZee_evguc bfihjl \ JN jZkl_I| ijbf_jgh gZ
\ nbabg_kdhf \ujZ8%bKWWSV ZZZ LQWHUID[ UX E
NZIZ h[jZs_gby

K\_~_gby h[ Z\lhjZo

Dhibd :ggZ <bdlhdZ\wgZz | _og gZmd "hp_gl dZn_"ju Ih\Z
wdki_jlbau Ih\Zjh\ :GHH <H P_gljhkhxazZ JN ©Kb[bjkdbc
lj_[bl_evkdhc dhhi_jZpbb? Jhkkby ] Gh\hkb[bjkd
H PDLO H[SHUWLV#VLEXSN QVN VX

.RWLN $@QODOLGDWH RI 7THFK 6FLHQFH $VVRFLL
RI & RPPRGLW\ 6FLHQFH DQG *RRGV ([DPLQDWLRQ 6
&RRSHUDWLRQ . ODU[ $YH 1RYRVLELUVN 5XVVLD



M>D

EbizZIh\Z H >
Dzfgzlkdbc nbebZe Jhkkbckdh]h mgb\_jkbl _1Z dhhi_jZpbb

F?G?>@F?GL AG:GBC D:D L?G>?GPBY J:A<BLBY
IHLJ?;BL?EVKDH=H JUGD: < GH<UO J?:EBYO

KIZlvy ihk\ys_gZ \hijhkm agZgbfhklb mijZ\e_gby agZgbyfb \ mkeh\b
jZa\blby ihlj_[bl_evkdh]h jugdZ Ih\Zjh\ b mkem] \ i_jbh” Jeh[Zevguo w
j_f_g < oh”_ bkke_"h\Zgby hij_~_e_gu dhgp_ipbb f_ g_’\f glZz agZgbc
bo jZa\blby ijbgbgu |hy\e gby g_h[oh”bfhklv f_g_~"f_glZz angbc\kr
ghfbgq_kdbo mkeh\byo b ij_bfms_kI\Z \ J_amevIZI mijZ\e_gq_kdhc ~_yl

Dexq_\u_ keli\s ~'f gl agzZgbc ihlj [bl_evkdh]h jugdZ f_g_ ~'f gl
dhgp_ipbb f_g_~"f_glZ agZgbc

a

/ILSDWRYD 2 '
.DPFKDWND %UDQFK RI WKH 5XVVLDQ 8QLYHUVLW\ RI &F

12:/("*( 0$1$*(0(17 $6 $ 75(1' ,1 7+( '(9(/230(17
2) 7+( &21680(5 0$5.(7 ,1 1(: 5($/,7,(6

7KH DUWLFOH LV GHYRWHG WR WKH LPSRU
GHYHORSPHQW RI WKH FRQVXPHU PDUNHW
FKDQJHV 7KH DXWKRU FRQVLGHUV WKH FRQ
LWV GHYHORSPHQW KLJKOLJKWYV WKH QHHG
DV ZHOO DV WKH DGYDQWDJHYV UHVXOWLQJ IURP NQRZOHGJH PD
.H\ZRUGBWRZOHGJH PDQDJHPHQW FRQVXPHU PDUNHW FRQFHS

WDQFH RI NQRZOHG.
RI JRRGV DQG VHUY
FHSWV RI NQRZOHG.
IRUNQRZOHGJH PD(

Mki_rgh_ nmgdpbhgbjh\Zgb_ hjl]Zgbazpbb \azZbfhk\yazZgh k if
e_gby "Zgguf ij_"ijbylb_f L_g”~_gpbb kh\j_f ggh]lh mijZ\e_ghby
glh g_h[oh”~bf ihklhygguc ihbkd iml_c j_r_gby azZz”~Zq ih\ur_g
ghklb f_g_~"f_glZ hj]l]ZgbaZpbc < hjl]ZgbaZpbb mijZ\e_gbx
ih"\ _j° _gu \k_ [bag_k ijhp_kku < kh\j_f_gghc wdhghfbqg_kdh
ihfbfh mijz\e_gby nbgZgkzfb ex”vfb k[ulhf ijhba\h”~klI\hf |

n_jzZfb ij_"ijbylby ZdImZevguf klZgh\blky mijZ\e_gb_ agZg
| _evkdh]h jugdZ \ mkeh\byo gh\uo j_Zebc

F_g_~"f_gl agzZgbc ihlj_[bl_evkdh]h jugdZzZ ij_"klZ\ey_1| kh][
yl_evgmx hljZkev gZmdb h ijhn_kkbhgZevghf mijzZ\e_gbb ihl
agZgbyfb G_khfg_ggh 2ey mki_rgh]h kms_klI\h\Zgby hjlZg
f_gghf fbj_ bgnhjfZpbhgguo |_ogheh]bc b [hevrh]h h[tzfZ b
jmdh\h~bl_eb ~he gu ijbf_gylv mijZ\e_gb_ agZgbyfb "ey ]jZ
\h~kI\Z bgnhjfZpbhggh ZgZeblbqg_kdbfb ijhp_kkZfb jughqggtl
kiIZZz Qlh "_ gz ~_e_ ij_"klzZ\ey_I| kh[hc ©mijZ\eylv agZgbyfb
nhjfbjh\zZlv kljZl_]bx ihkj_~klI\hf dhlhjhc bgl_ee_dImZevguc
hjl]ZgbazZpbb fh'gh bkihevah\Zlv ey memqr_gby ijhba\h”~bl_
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"ey bale_q_gby [he__ \u]lh”ghc klhbfhklb dhg_qgh]lh ijh
g_gby \ukhdhc dhgdmj_glhkihkh[ghklb gZ jugd_ > @

Bkke_"h\Zgb_ agZgbfhklb f_g_""f_glZ agZgbc ij_"ihe
\Zlv dhgp_ipbb f_g_~"f_glZ agZgbc jbkmghd

Dhgp_ipbb f_g_~"f_glZ agZgbc khklZ\e_gh Z\lhjh

1 xoHIEmmMsa

«PabOTHHK 3HAHUI

2 KOHILIETIIHS

«MeHeIKMEHT B HAYyKOEMKUX
OpraHU3aLUsIX»

3 KOHIETIIINS
«CoBpeMeHHBIN yUeHBIH U OU3HEC)

Kh\j_f_ggu_ mqgzgu_ b [bag_k khh[s_kI\Z ijbagZeb \he
[Zevguo wdhghfbqg_kdbwijZ)ef gihtm kkbhgZevgufb agZghby
b ijh]Jghabjmxl _]h klj_fbl_evguc jhkl \ ~_yl_evghklb q_c¢

Bgl_ljZpby f_g_~"f_glZ agZgbc b I_ogheh]bc d dhgpm
hij_~_eblv azdhghf_jghklb \ jZa\blbb bgnhjfZpbhgguo I
fmgbdZpbb < kh\j_f_gguo mkeh\byo dhfivxl_ju ij_"~_\
"ey \uiheg_gby \ugbke_gbc azl_f "ey jZ[hlu \ K_Ib b "€
gby dhlhjh_ hjb_glbjh\Zgh gZ ih~*_jdm fukebl_evghc
Nyl _evghklb \ mkeh\byo gh\uo \uah\h\ > @

Bkoh”y ba bklhjbb klZgh\e_gby f_g_~"f_glZ agZgbc fh
gbgu _]h \hagbdgh\ _gby

— Jeh[ZebazZpby b h[hklj_gb_ dhgdmj_gpbb f_""m hj]lZ

— mkdhj_gb_ I_fih\ jZza\blby b \g_"j_gb_ gh\uo bgnh
gheh]bc

— ih\ur_gb_ h[s_]lh I_ogheh]bg_kdh]lh mjh\gy ijhba\h”k

MijZ\e_gb_ agZgbyfb azljz]lb\Z_1 \k_ klhjhgu “bagb hj]Z
_l\ujz[hlZlv gZb[he__ wnn_dlb\gu_ f_Ih~u \_*_gby ohay
ghklb ihkj_~kI\hf h[f_gZ agZgbyfb f_""m khljm~rgbdzZfb b
F_g ~'f_gl agZgbc ho\ZIlu\Z_| iheguc pbde hi_jZpbc gz~
agZgbyfb bo b”_glbnbdZpbx bale_q_gb_ o0jZg_gb_ ij_
N _e_gb_ b bkihevah\zZgb_ > @
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FhrbnbdzZpbb ijhbkoh”ysb_\ klyab k Jeh[ZebaZpb_c \ fzd
fbgguf jZza\blb_f ihlj_[bl_evkdh]h jugdZ bf_xl dZd hljbpZl_e
iheh bl_evgh_ \ebygb_ 1Zd beb bgZq_ hgb ihle_dml aZ kh[F
ij_h[jZzah\Zgby b ljZgknhjfZpbb gz ihlj_[bl_evkdhf jugd_

Wdki_jlu b ZgZeblbdb gZ f_""mgzZjh~rghf b hl_q_kI\_gghf m
"AZxl glh A _yl_evghklv hjl]ZgbaZpbc ijhl_dZ_1 \ mkeh\byo C
WIlh h[tykgy_ |ky I_f qlh gh\Zy fZdjhwdhghfbqg_kdZy kbImZpkt
g_baf_gghc b gm gh _z ijbgbfzZlv zZ~Zilbjmykv d __ baf_g_
lu\Zlv gh\u_ KkljZl_]lbg_kdb_ ieZzgu mgblu\Zy kh\j_f_ggmx j_

F_g_~"f_gl agZgbc ihlj_[bl_evkdh]h jugdZ \ kh\j_f_gguc
hkgh\ghf gZijZ\e_g gZ mijZ\e_gb_ bgnhjfZpbhgghc [Zahc hj]
yley Iky h~rgbf ba hij_~_eyxsbo \bAh\ ~_yl _evghklb \ mkeh'
Zebc dzZd \g_rg_c 1Zd b \gmlj_gg_c wdhghfbdb kljZzg MijZ\«
ihlj_[bl_evkdh]h-jwigdzhklhygguc Ijm”® gZ”~ bgl_ee_dimZevguf
IZehf [ezZ]h~Zjy dhlhjhfm h[_ki_qb\Z_Ilky g_h[oh”bfZy dhf[b¢
lh b hj]ZzgbazZpbhggh]h dZiblZeZ k p_evx ih\ur_gby dhgdmj_«
hjlZzgbazpbc b Ih\Zjh\ gZ hl_q_kI\_gghf b f_""mgzZjh~ghf jug
gh ih"h[jZggZy | _ogheh]lby f_g_~"f_glZ agZgbc ihalhebl kha~”
I_ogheh]bg_kdmx bgnjZkljmdImjm knhjfbjh\ZIv dmevimjm i_]
mf_gbc hl ij_~r_kl\mxsbo jZ[hlgbdh\ \gmljb ij_"ijbylby b ijb \
kiI\bb k iZjlg_jkdbfb dhfiZzgbyfb hjlZgbah\Zlv g_ij_julgh ~_
kbkl_fm h[mqg_gby b ih\ur_gby d\ZebnbdZpbb i_jkhgZezZ > @

>ey mki_rgh]lh mijZ\e_gby agZgbyfb g_h[oh~bfh \ i_j\mx hq
| _ogheh]lbg_kdmx bgnjZkljmdImjm kihkh[gmx k ihfhsvx dhff]
n_dlb\gh i_j_ghkblv b jZzkijhkljZzgylv agZgby Ihfbfh wih]l]h gZ
\Z" _g \ukhdbc mjh\_gv hjljZgbaZpbhgghc dmevimju dhlhjuc
kIVh\ZIv i_j_ghkm agzZgbc hl hrghlh jZ[hlgbdZ b ih*jZa”_e_
1Zd”_ g_h[oh”bfh g_ij_julgh_ b d\Zebnbpbjh\Zggh_ h[mqg_gb_
jZkrbj_gby ijhn_kkbhgZevguo dhfi_Il_gpbc

lj_bfms_kI\Z dhlhju_ ~Zzl ijbf_g_gb_ f_g_~"f_glZ agZghb
f_gghf ihlj_[bl_evkdhf jugd_

— [ukljzy j_Zdpby hj]J]ZgbazZpbb gZ Ij_[h\Zgby deb_glh\ k ih
wnn_dlb\guo bggh\Zpbhgguo j_r_gbc

— bkihevah\Zgb_ bgl_ee_dimZevguo \hafh ghkl_c iZjlg_jh\ "
gbb kh\f_klgh]h I _ogbqg_kdh]h nmgdpbhgzZevgh]lh hljZke_\h]h

— mkdhj_gb_ h[mqg_gby b i_j _~Zqgb gZ\udh\ “ey i_jkhgZeZ

— wdhghfby j_kmjkh\ azZ kq_I| ih\lhjgh]lh bkihevah\Zgby h"
guo j_r_gbc > @

G_kfhljy gZ \ukhdmx jZpbhgZevghklv bkihevah\Zgby f_g
gbc _]h \g_7j_gb_ kh\f_s_gh k jy*hf Ijm~ghkl_c¢c F_g_~""f
dhfie_dkghf mijZ\e_gbb hj]l]Zgbazpb_c \ hl_qgq_kI\_gghc ebl_
Ahklzlhggh bamqg_g b ihglb g_ bf__1 ijzdlbg_kdhc [Zau b ijb
fbgghklv jZa\blby ihlj_[bl_evkdh]h jugdZ \ mkeh\byo gh\uo j
hl_g_kI\_gguf dhfizgbyf \Z ghklv \\_~_gby mijZ\e_gby agZg
szZzy f_g_"~"f_gl agZgbc \ gh\mx |I_g”~_gpbx \ mijZ\e_gbb hj]Z¢
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Kibkhd ebl_jZImju

MijZ\e_gb_ agZgbyfb b bgl_ee_dimZevguf dZiblZehf
K < 1ZgbdzZjh\Z F —<?d&2IZkhgy[mj] MjNM k
MijZ\e_gb_ agZgbyfb dzd ij_\jZlblv agZgby \ dZibl
dh L F HjeRhxkd\Z Wdkfh- k

yZ2dzZ_\Z < < MijzZ\e_gb_ dhgdmj_glguf ij_bfms_KkI\

lhjlh\e _ < < ;ZdZ_\Z G E Jh]Ze-\1ZIjlGizZ\ S_1b
eh\kd DzZfqZlkdbc DZfgzZlkdbc JThkm”~Zjkl\_gguc |_o
kbl _1I — k

Jh]ze_\Z G E Dhf[bgbjh\ZggZy hp_gdZ bfb”""Z jhs
ihlj_[bl_evkdhc dhhi_jZpbb G E Jh]Ze_\Z <_klg
km~rZjkI\_gghlh I_ogbg_kdh]h mgb\< jkblKIZ @+0
@zZjbdh\Zz G E Bg”bdZlhjgZy hp_gdZ bfb"~"Z ij_"ij
jbdh\z LhjlhVh wdhghfbqg_kdb_ ijh[e_fu j_]lbhgZev
kljzgkl\zZ k[hjgbd fZl_jbZeh\ F_""mgZjh”®"ghc gZmaqc
dhgn_j_gpbb Q_ey[bgkd g+ —ZQj_ew[bgkd X |
gh MjZevkdbc JThkm”ZjkI\_gguc mghk\_ |k JI

K\_~_gby h[ Z\lhjZo

EbiZzlh\Z Hev]Z >fblkbZj\ihz ij_ih~*zZ\Zl_ev dZn_"ju wdhg
| _ogheh]lbb b IZfh" _gghlh "_eZ DZfqZlkdbc nbebZe Jh!
I_1Z dhhi_jzZpbb ] I1_ljhiZ\eh\kd DZfqZlkdbc Jhk
eh\kd DzZfgzZlkdbc me Dexq_\kdzy ~ H PDLO SN#UXF

/ILSDWRYD @©OQDRU /HFWXUHU 'HSDUWPHQW RI |
DQG &XVWRPV .DPFKDWND %UDQFK RI WKH 5XV\

.O\XFKHYVND\D 6WU SHWURSDYORYVN .DPFKDW'
QDG\D #PDLO UX
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M>D

EbolZzgkdZy H B K\Zjh\kdzy ? ; Kl_izgh\z : =
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

JBKDB MIJ:<E?GBY ;J?G>HF G: HL?Q?KL<?GGHF JUGD?

< klZlv_ jzZkkfzZljb\Zxlky jbkdb dhlhju_ fhlml \ebylv gZ nhjfbjh\Zgb_
[i_g”rhf < oh”~_ijh\_~_gghlh ZgZebaZ hif_q_musbbqwgo_ djlbiydkin
mi Z\e gbx [j_g~hf dhfiZzgbb Hij_~_e_gu hkgh\gu_ ]jmiiu jbkdh\ k\yaz
e_ f[i_g~hf kj_~b dhlhjuo [he__ agzqgbfufb y\eyxlky j imlZpbhggu.
fba Zpby kadh\ mijZ\e _gbylfijhgghfZ nhjfbjh\Zgby dhjihjZlb\ghc j_imlZpk
dhlhij |ha\heb| ih\ukblv dhgdmj_glhkihkh[ghklv dhfiZgbb gZ hi_q_klI

Dexq_ kephjZg”~ jughd j_imiZpby nhjfbjh\Zgb_ [j_g~"Z jbkdb mij.
[i_g~hf j_imIZpbhggu_jbkdb
/ILNKWDQVND\D 2 , 6YDURYVND\D ( % 6WHSDQRYD $

6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

RISKS OF BRAND MANAGEMENT IN THE DOMESTIC MARKET

7KH DUWLFOH GLVFXVVHV WKH ULVNV WKDW FDQ DIIHFW WKH
7KH DXWKRUV LGHQWLI\ WKH UHDVRQV KLQGHULQJ WKH HITHFWL
PDLQ JURXSV RI ULVNV DVVRFLDWHG ZLWK EUDQG PDQDJHPHQW
VLIJQL¢{FDQW OLQLPL]LQJ WKH ULVNV RI EUDQG PDQDJHPHQW LV
UHSXWDWLRQ ZKLFK ZLOO LQFUHDVH WKH FRPSHWLWLYHQHVV |
.H\ZRUGEWDQG PDUNHW UHSXWDWLRQ EUDQG IRUPDWLRQ EUDQG

;j_g2&wlh agZgbfuc Zdlb\ ex[hc mki_rghc dhfizgbb ;j_g*
_I knhjfbjh\ZIlv p_gghklv \ ]JeZzaZo ihlj_[bl_e_c qlh fh™_I [ulv
__j_imlZpbb Gh fgh]lb_ hl_q_kI\_ggu_ [j_g”u g_ \iheg_ ihgl
ijhp_kkz \ kbem qg_]h [j_g”u [ueb knhjfbjh\Zgu kemqZcgh b
[bag_k fh~_eb dhlhjmx hgb bf_eb H~*gZdh _keb g_I ohjh
ghc kbkl_fu mijzZ\e_gby [j_g~hf dhfiZgby g_gkfilk™_| m\_eb
p_gghklv wihlh Zdlb\Z Fh]lml [ulv jZagu_ ijbldghgu ih dhlhj
jhkkbckdb_ dhfizgbb g_ m~_eyxl “he 'gh]lh \gbfZgby wlhfm \
km Fh gh \u~_eblv g_kdhevdh ijbgbg dhlhju_ bf_xI [hevrh
“h\hevgh gzZklh \klj_qgzZxlky

<h i_j\uo g_h[oh?bfh mqgblu\Zlv \ukhdmx keh ghklv hp_gd
kdhlh wnn_dIZ hl mijzZ\e_gby [j_g~hf dhlhjZy ih*jZamf_\Z_]I
hij_~_e_ggu_ \eh  _gby dZiblZezZ 1Zd b keh ghklv kZfh]h ijh
kiI\Zz kh~_j zZgb_f [j_g~rZ D2zZd lhggh ih~f_qzZ_11 : Dhogh >
kms_klI\m_1| dZdZy eb[h [he__ f_g__ mgb\_jkZevgZy f_Ih”~hel
\Zgbx dhgdmj_glhkihkh[gh]lh [j_g"Z <_”v _keb [u hgZ kms_
[i_g”u qlh ij_"~klz\e_gu gZ kh\j_f_gghf hl_q_kI\_gghf jugd_ |
g_dbfb ©kj_~g_klZlbklbg_kdbfb2 g_ hlebgZxsbfbky ~jm] hl
_c dhgp_ipbb qlh \ k\hx hg_j_"~v \ dhjg_ ijhlb\hj_qgbl kfuk
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nZgghlh Zdlb\Z Klhbl “h[Z\blv qglh g_dhlhju_ f_lh”heh]
g_ [_kihe_agufb

<lhjzZy ijbgbgkh ijbf_g_gb_ b Z~ZilZpby dZdhc eb[h f
ih mijzZ\e_gbx b ijh*\b _gbx [j_g~Z dhlhjZy e_"bl bkdex:
dj_lghc hjl]Zzgbazpbb HIf_Ibf qglh wihl ijhp_kk gZijyfmx
fh'guo j_kmjkh\ dhfiZgbb

>h[zZ\bf _s_ g_kdhevdh ijh[e_f nhjfbjh\Zgby hl_q_kI\_
12 : bf_ggh

— p_gh\Zy dhgdmj_gpby dzZd djzZldhkjhggh_ ij_bfms_kI
— gZkus_gghklv hl_g_klI\_ggh]h Ih\Zjgh]h jugdzZ qlh i
gbx ihlj_[bl_evkdhc ehyevghklb

— [hevrh_ dhebqg_kI\h b”_glbgqguo Ih\Zjh\ \uaulZxsbo |
ijbylbb bgrb\b"mzZevghklb [j_g”*Z

— mf_gvr_gb_ wnn_dlb\ghklb \ha”~_ckl\by j_dezZfu o
_lI dhfizgbb bkdzZlv gh\u_ bgkljmf_glu dhffmgbdZpbb k it

WIlb b g_dhlhju_ ~jm]b_ ijbgbgu kms_kI\_ggh m\_ebqgb\
gyxl mijz\e_gby [j_g~hf FZdkbfbaZpby p_gghklb [j_g”*Z
ghlh mijz\e_gby ~"Zgguf Zdlb\hf < Ih *_ \j_fy wnn_dlb\g
ij_~ihezlz_Il ijh\_~_gb_ IsZl_evgh]h ZgZebaZzZ jbkdh\ k)

Ib\hf Fh™_1 [ulv h]jhfgh_ dhebqg_kl\h jbkdh\ ihwlhfm
p_e_khh[jZzaguf \u~_eblv hkgh\gu_ ]jmiiu jbkdh\ dhlh
dhfihabjh\Zlv ~Ze__ jbkmghd > @

=jmiiu jbkdh\ mijzZ\e_gby [j_g~hf

JZkkfhljbf kZfu_ qZklu_ jbkdb hlghkysb_Kky dljmiidfj_qbke
Jbkd b”r_glbnbWZplbjlbkd gZijyfmx klyazZzg k xjbkijm”~_gp
hizk_g “ey lhjlh\hc fZjdb \ kbem kha~Zgby bfblZpbc b i
evx ih" _edb y\ey_|Ilky ijh”rZ"Z ijh~mdpbb hif_qgq_gghc b:

fzjdhc | _ nbgZgkbjh\Zgb_ g_azZdhgghc hjl]ZgbaZpbb
emqg_gb_ ijb[ueb ihkj_~kI\hf wdkiemzZlZpbb h[jZah\ *jm]]
Bfblzpby "_ ih*jZamf_\Z_I| ijhmdpbx qlh g_y\gh Zkkhp

guf [j_g~hf b balhlzZ\eb\Z_Ilky [_a gZjmr_gbBfalZpdgh"ZI
[ul\Zx]l ljzo \b~Ah\ nhg_lbgq_kdzZy p\_Igh ]jZnbg_kdZy b k
I_j\Zy aZdexqZ_lky \ dhibjh\Zgbb a\mdh\ubo dhébjh\gdgbb\lhj
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\g_rg_]h hnhjfe_gby—X kjhkh_ ij_~klZ\e_gby h[jZah\ Ijb j_
ZebaZpbb wlh]lh jbkdzZ ih® m”AZj ih?iz2Zxl \ujmqgdZ hl j_Zeba
ghc ijh*mdpbb Z 1Zd _ bfb”" hjl]ZgbaZpbb

Jbkd "bnn_j_gpizdekbz_Iky \ IThf qglh m ihlj_[bl_e_c iho
dZ *hlh k_]f_glZ jugdZ bf__Ilky [hevrhc \u[hj dhgdmjbjmxshb
[hc [j_g~h\ Ohly ij_"~ihez]Z_lky qlh dZ ~uc b]jhd jugdZ ~h
]ZIv qlh Ih mgbdZevgh_ “~ey kha~Zgby mklhcgb\uo dhgdmj_gl
gZ ijzdlbd_ gZ[hj p_gghkl_c ij_"ez]Z_fuo ijhba\h”bl_eyfb It
\Z_|ky ijzdlbgq_kdb b”~_glbgguf =jy~rzl g_dZy [_aebdhklv [j_
jugd_ [m ml mijZ\eylv ebrv p_gh\u_ nzZdlhju < IZdbo mkeh\
[e_fZlbggh dZd Ih \u®_eylvky gZ nhg_ ~jm]bo mqgZkligbdh\ ju

< jzZfdZo I_dmsbo jbkdh\ hif_Ibf ij_"~_\k_]h j_imlZpbhggt
Ilhju_ hdZau\zZzx| g_ihkj_~kI\_ggh_ \ebygb_ gZ ~_yl_evghklv dhfi
\hagbdgh\_gbb djbabkguo kbimZpbyo \ dhfiZzgbb wih fh™_1 g_]Z
gZ \hkijbylbb ihlj_[bl_e_f [j_g~Z b \hafh ghf hildZa_ hl g_]h

J_imlZpbhggu_ jbkdb b bo \ebygb_ gZ dhfiZzgbx

G_]ZIb\
&1zl JhyG _1Z1b1dZ)G_]1Z1b\gZyG _]ZIb\gZy
Khlulby Zevguo k|| rB[ebdZ bem[eb'debylm[e_bdeby
f7id lie C——kZof_kIguo\ n_"_jZevguwofbjh\uo
J[e—h]26 KFB B KFB
<ebygb_ gZ dhfiz
gbx baf_g_gbEbgbfZevgh_ Mf_jl ggh_ AgZgbl_evgh | Djblbg_kd
\_jby d dhfiZghbhb
I_jbh”~ g_1Zlb\gh
lh \ha”_ckl\byFg&__ fl k HI h f_k HI f_k ~h |] ;he__ 1h
dhfizgbx
. ljb\e_q_g|b_
>hih bl
g 1ZIbvgu inke "+ . | )gbfZaby dAgs_ki\_gguc
T T - jhebjmxsbo j_ahgZg
kiI\by ey dhfiZzgbhb hj]Zgh\
Mjhhg\aﬁ]vhjj—b'?jlngbadbc Mf j ggh_ <dkhdbc  HE_gv \ukhdbe

>Zggu_ |Z[ebpu mdZau\zZx|l qglh ~Z"_ g_J]Zlb\guc hlau\ \ KFB
pzZl_evgh kdzZzazlvky gZ ~_yl_evghklb dhfiZzgbb LZdbf h[jZal
dh fbgbfbabjh\ZIlv jbkdb mijZ\e_gby [j_g~hf g_]Zlb\gh kdZa
j_imlZpbb gh b knhjfbjh\Zlv ihablb\guc bfb"" [j_g~*Z

IhA"\h”ry blhlb fh gh k~_eZlv \u\h® qglh ]JeZ\ghc p_evx mijZz
"hf yley_I|ky kha~Zgb_ g_h[oh”bfuo p_gghkl_c ~ey ihl_gp
[bl_e_c Mijz\e_gb_ [j_g~hf g_ihkj_~klI\_ggh k\yazZgh k h]jh
jbkdh\ dhlhju_ fhlml \hagbdgmlv dzZd ijb nhjfbjh\Zgbb 12zd
_gbb [j_g”"Z Ke_"h\Zl_evgh dhfizgbyf g_h[oh~bfh ihgbfz
mijZ\e_gby [j_g~hf 1Zd dZd hg y\ey_Iky hkgh\hc ey nhjfb
jZlb\ghc j_imlZpbb
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Kibkhd ebl_jZImju

<yldbg < G Jbkd f_g_~"f_gl mq_J[ghbd < G <y

N < FZ_ \kdbcba” i_j jZpHhRH\Z XjZcl-— k
Dhogh I : ;j_ g~ f_g_ _~'f_gl I : Dhogh : | Dho
fv_v“L\_jv L\_jkdhc JThkm~ZjkI\_gguc mgb\_Kkkbl_I
DmavfbgzZz H = ;j_g~ f_g_~"f_gl mq_[gh_ thkh[b_
Fhkd\z JBHJ BGNJ:-F k

Hjeh\Z F < Nhjfbjh\Zgb_j_imlZpbb bgl_ee_dimZevg
iZghb F < Hjeh\Zz K = ;uqdh\zZ > : NZ~__\ FZj
aZ jm[_~hf —<« =K o+0

:glhrdbg K B Keh'ghklb b jbkdb mijZ\e_gby [j_g~hf
wdhghfbd_ >We_dljhggWB&/[j_KkKjW@ SV HXURDVLD
HNRQRPLFKHVNLH QDXNL keh ghklb b jbkdb mijZ
h[jZs_gby

K\_~ _gby h[ Z\lhjZo

EbolZzgkdzy Hev]Z Bhxkdphhwgdhg gZmd az\ dzn_~»
“f_glZz :GHH <H P_gljhkhxazZz JN ©Kb[bjkdbc mgb\_
|I_evkdhc dhhi_jZpbb? Jhkkby ] Gh\hkb[bjkd
H PDLO VRWD QVN#JPDLO FRP

K\Zjh\kdzZzy ?e_gZ ;dgmkh\glZzehk gzZmd “~hp_gl “hp_gdg
Ihjlh\h]lh " _eZ b j_deZfu :GHH <H P_gljhkhxazZz JN ©Kb]
I_l'ihlj_[bl_evkdhc dhhi_jZpbb? Jhkkby 1 Gh\hkb[
kz H PDLO HOHQ VY#OLVW UX

Kl_izgh\z eez =_Hhldjrbgzij_ih~zZ\zZl_ev dZn_"ju |hj]
N_eZ b j_deZfu :GHH <H P_gljhkhxaz JN ©Kb[bjkdbc m
[bl_evkdhc dhhi_jZpbb? Jhkkby ] Gh\hkb[bjkd
H PDLO DOODYLWD#PDLO UX

/LNKWDQVND&DQ@®U®DWH RI 6FLHQFH LQ (FRQRPLFV
RI ODQDJHPHQW B6LEHULDQ 8QLYHUVLW\ RI &RQVXF
1RYRVLELUVN 5XVVLD VRWD QVN#JPDLO FRP

6YDURYVND\ERDQBQOGDWH Rl 6FLHQFH LQ (FRQRPLI
'"HSDUWPHQW RI 7UDGH DQG $GYHUWLVLQJ 6LEHULDGC

. ODU[$YH 1RYRVLELUVN 5XVVLD HOHQ V

6WHSDQRYPHKO®RD YHFWXUHU 'HSDUWPHQW RI
6LEHULDQ 8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRQ

DOODYLWD#PDLO UX



M>D

Fblyrbg = X
KzZgdl I_I_j[mjl]kdbc ihebl_ogbg_kdbc mgb\_jkbl_I bf I_]I
KI; 1M

KLJ:L?=BY LH<:JGHC WDHEH=BA:PBB D:D DJBL?JBC
MIJ:<E?GBY :KKHJLBF?GLHF JHAGBQGUO LHJ=H<UO
1J?>1JBYLBC

< nZgghc jZ[hl_\uihegy_Ilky ZgZeba wdheh]bgqguo bggh\Zpbc \ jhaghb
ijZ\e_gguo gZ dhjj_dlbjh\dm Zkkhjlbf_glguo kljzZI_]bc fZ]Zabgh\ |j_"e:
nbdZpby mjh\g_c wdheh]bazZpbb Zkkhjlbf_glZ jhagbgguo Ihjlh\uo ij_"i

Dexq_\u_ kehdEZ ce jhagbqgqgZy lhjlhley wdhe
\

\u_ 4 Zpby Zkkhjlbf_gl
Zkkhjlbf_glhf Zkkhjlbf_glgZy kljZI_]by bggh

hlba
Zpbb
OLW\DVKLQ * <X

3HWHU WKH *UHDW 6W 3HWHUVEXUJ SRO\WHFKQLF 8QLY

7+( 675%$7(*< 2) &2002',7< *5((1,1* $6 $ &5,7(5,21
FOR MANAGING THE ASSORTMENT OF RETAIL COMPANIES

7KH SDSHU DQDO\]HV HFR IULH QG G\MQQRLYDMW R B \D \/ § RUHMAH.@WD
RI UHWDLO VWRUHV 7KH DXWKRU SURYLGHY D FODVVL¢{FDWLRQ

H\ZRUGWHWDLO UHWDLO WUDGH JUHHQLQJ DVVRUWPHQW I
VWUDWHJI\ LQQRYDWLRQ

Kh\j_f_ggu_ mg_gu_ gZau\zZx|l ke_~h\Zgb_ ©a_e_ghc ih\
lbaZpbx \k_o hljZke_c gZjh”ghlh ohayckI\Z h”rgbf ba dexq
jZa\blby wdhghfbdb b fbjz > @ L_g”"_gpby wdheh]baz
Ilhjhc k\h”~blky d fbgbfbazZpbb g_J]Zlb\gh]lh \j_~Z hl *_yl_evgl
Ibc beb ex”_c gZghkbfh]l]h hdjm Zxs_c kj_~_ aZdj_ibeZkv \ Kk
ihwlhfm hgb klZjZxlky hjl]Zgbah\Zlv ijhp_kk "bag_"_yl_evgh
kgbablv dhebqg_kI\h hloh”h\ b hdZau\Zlv ihkbevgmx ihfhsv il
"Zxs_c kj_~u iml_f ijbh[s_gby d Zdpbb ©qZk a_feb?® mqgZkl\
dZzo khjlbjh\dhc hloh~h\ b | » > @ Wdheh]lbqg_kdb
nhjfbjmxl kijhk gZ wdheh]bggu_ Ih\Zju mkem]b b fh”_eb ih
ihwlhfm jhagbggZy lhjlh\ey dhlhjzZy y\ey_Iky gZb[he__ [eba
ihlj_[bl_eyf kn_jhc gZjh~gh]h ohayckl\Z "~he gZ ih?kljzZb\Z
jZklZxsbc kijhk gZ wdheh]bggu_ Ih\Zju b mkem]b < k\yab k
Ihjlh\u_ ij_"ijbylby gZ kh\j_f_gghf wlzZi_ jZa\blby \g_"jyxIl
wdheh]bg_kdbo bggh\Zpbc

Bkke_"~h\Zl_eb \u”_eyx!| Ijb JeZ\gu_ ]jmiiu wdheh]lbg_kdbo
"Zgghcec kn_j_ > @

— bggh\Zpbb \ h[eZklb Ih\Zjghc wdheh]baZpbb dhlhju_ k\
r_gkl\h\zgb_f Zkkhjlbf_glghc iheblbdb fZz]Zabgh\ iml_f \g_"j_



Ney hkhagzZgghlh ihlj_[e_gby Ih\Zjh\ mizZdh\dZ dhlhjuo
| _evgh [he__ wdheh]bqgguo fZl_jbZeh\ jZkrbj_gély i_j_
am_fuo gZ jZa\_k [_a miZdh\db

— bggh\Zpbb \ h[feZklb ijhba\h”kl\_gghc wdheh]baZpt
yley_I|ky ijh\_~_gb_ j_bg bgbjbg]Z [bag_k ijhp_kkh\ k
fhklb h[_ki_g_gby khhi\_IklI\by jZ[hlu fZ]ZabgZ ZdImZe"
l_g”_gpbyf

— bggh\Zpbb k\lyaZggu_ k wdheh]bazZpb_c kj_"~u ihlj_]
gb_f gz [Za_ fZ]ZabgZ mkeh\bc ihalheyxsbo ijb\_klb ijf
hiIV_IkI\b_ k bg"b\b"mzZevgufb azZijhkzZfb kh\j_f_gguo ihd

H"gh\]_ _ggh_\g_"j_gb_ wdheh]lbg_kdbo bggh\Zpbc |
agZq_gguo \ur_ gZijZ\e_gbc nhjfbjm_1I kljZl_]bx wdheh]k
jhagbqgguo Ihjlh\uo ij_"ijbylbc HIf_Ibf qlh gZb[he__ aZ
Ihf wdheh]bqg_kdhc kljzl_]bb \ jhagbp_ y\ey_Ilky fh™_jghbz
lZzd dzZd Ih\Zju fZ]ZabgzZ dzZd\VmAjhf kfZleerghf bkiheg
gbb 1zZd b \ rbj®ih¥Z] k *hiheg_gwyhb®ebph? fZ]ZabgZz
dexq_\h_ p_gghklgh_ ij_"~eh _gb_

P_ev "Zgghc4Z[®hZeba |_dmsbo baf_g_gbc \ Zkkhjlbf_gl_
Ihjlh\uo ij_"ijbylbc \ualZgguo wdheh]bg_kdbfb azZijhkZzZi

Fh~ _jgbazZpby Zkkhjlbf_glZ jhagbgguo Ihjlh\uo ij_~
oh~bl iml_f m\_ebq_gby rbjhlu Zkkhjlbf_glz | _ aZz
\uo Ih\Zjguo ]jmii khklhysbo ba wdheh]bgqguo |h\Zjguo
ijbf_jm \ Zkkhjlbf_gl kmi_jfzjd_I1zZ fh _I [ulv “h[Z\e_g.:
iZ ©lh\Zju ~ey hkhagZgghlh ihlj_[e_gby? Kkh"_j ZsZy
Ih\zjh\ \ I g fghlhjZah\uo ghkh\uo iezZldh\ fgh]hjZat
gZibldh\ dhgl_cg_ju “ey o0jZg_gby b I ~ LZd dzZd Ih\Z

\Zjgmx ]Jjmiim bf__| kfuke hj]ZzgbazZpby bo kh\f_klghc
ihrq_jdgmlv ijbgz~e_"ghklv wibo Ih\Zjh\ d wdheh]bqggh
\h I_ogheh]lbqg_kdh_ h[hjm~h\Zgb_ fh _I [ulv gZg_k_g

bgnhjfzZpby \uihegyxsZy nmgdpbx ~_fhgkljZpbb deb_
h[s_gby fZ]ZabgZ d wdheh]bqguf Ij_g~Zf b klj_fe_gbx
ijhk deb_glh\ gZ wdhlh\Zju

Baf_g_gb_ Zkkhjlbf_glz fZz]Zabgz fh _I| [ulv ijh\_~_gh ir
\ kms_kl\mxsb_ Ih\Zjgu_ ]jmiiu wdheh]bgguo Ih\Zjh\ D
gmx ]jmiim ©khdbal fhlml [ulv "h[Z\e_gu khdb jZaeblu_ !
AN ggmx ba i_j_jZ[hlZgguo Ih\Zjh\ khdb jZaeblu_ \ kl_d

;he__ bgl_ j kguf k lhgdb aj_gby wdheh]bgghc Zkkhjlk
\Jhagbqghc lhjlh\e_ y\ey_Ilky n_ghf_g [_ahloh”guo fZ]Za
kljh_gzZ 1Zd qglh[u g_ ijhba\h*bebkv hloh”?ubhglZ*">yl@evg
\k_ Ih\Zju fZ]ZabgZ ijh*"Zxlky bkdexqgbl_evgh \ kh[kI\_g
dhlihjmx g_h[oh”bfh ijbghkblv k kh[hc nZkh\dZ \ h*ghjZat
izd_lu g_ "himkdz_Ilky >ey h[_ki_q_gby h[hjhlZ IZju g
s_kl\e_gby ihklz\hd jzZ[hlZ \_~_Ilky ij_bfms_KklI\_ggh k el
sbdzfb dhlhju_ khl]eZkgu d jZ[hlI_ k mkeh\b_f fgh]hdjZlg
IZju NbkdZevgu_ "hdmf_glu dzZd b hklZevgu_ we_f_qglt



i_j_\h~ylky \ pbnjh\mx kj_“m qlh klZeh \hafh guf [eZ]h"Z]y j.
jhluo I_ogheh]bc b \g_k_gbx dhjj_dIlbjh\hd \ ghjfZlb\gmx [Ze

l_j_gbke_ggu_ \ur_ nZdlhju ~_fhgkljbjmxl|l jZaebqgu_ ih”oh
lbazZpbb Zkkhjlbf_glZ jhagbgqguo lhjlh\uo ij_?ijbylbc >ey bo
pbb fu ij_"ez]zZ_f khklzZ\blv deZkkbnbdZpbx hljZ "Zxsmx mjh\_¢
wdheh]bg_kdbo j_r_gbc \ Zkkhjlbf_glgmx kljzl_]bx fz]Zabgh

Mjh\gb wdheh]baZpbb Zkkhjlbf_glZz

Mjh\_g 0zjzdl_jbklbdZ ‘kkhjlbf gl

KIZjlh\ulcLhg_qgh_\g_"j_gb_ \ ZkkhjibZ gl waZihkmfhd fgh]hjZah\uo f_
]Zabgh\ wdheh]bgguo Ih)\Zpmddh\argly ojZg_gby
\yadb d hij_"*_e_gghc Ih\Zjghc ]jmii_

;Zah\uc JZkrbj_gb_ ij_"eh _ghyhatdheh]blg*ghc beb g |[kdhevdbo wd
guo Ih\Zjh\ iml_f kha”Z gehybglg\wm Ih\Zjguo ]jmii
Ih\Zjguo ]jmii — Ih\Zju j_Zebam_fu_ [l a miZdh\db
— |Ih\Zju ~ey hkhagzZgigh]h ihlj_
[e_gby

Kbkl_fguwdheh]bq_kdZy Zkkhjlbf, cdgFohkbjZ_ fZ]Zabgu
|_1by klZgh\blky hkgh\hlc [bag_k fh
~eb Ihjlh\h]h ij_~ijbylby

HIf _Ibf qgqlh \ gZklhys__ \j_fy \k_ jhagbqgu_ IhjJh\u_ ij_"i
oh”ylky gZ klZjlh\hf mjh\g_ wdheh]bazZpbb ihlhfm glh ihyle_g
Ih\zZjh\ \ Zkkhjlbf_gl_ g_ \k_]*Z azZ\bkbl hl fZ]ZabgZ G_dh!
kiI\_ggu_ ij_"ijbylby \ ijhp_kk_ balhlh\e_gby Ih\Zjh\ fh”_jgb
mqg_Ilhf wdhdjbl_jby gZijbf_j i_j_oh” gZ mizZdh\dm ba i_j_
I _jbZeh\ >_ckl\by ih wdheh]bazZpbb Ih\ZjzZ ij_"ijbgbfZ_1I ij
hrgzdh dhk\_gguc wnn_dl kdZau\Z_|ky b gZ ij_"ijbylbb jhag
;Zah\uc mjh\_gv ij_"iheZ]Z_1 mqzZklb_ hi_jZlhjz fZ]ZabgZz
Zkkhjlbf_glz dzd fbgbfmf i_j_]ljmiibjh\db wdhlh\Zjh\ ~ey b
\udeZ”db Z 1Zd _ baf_g_gb_ Ih\Zjghc fZljbpu k \u®_e_gb_1
Ih\Zjghc Jjmiiu Kbkl_fguc mjh\_gv wdheh]baZpbb k\yazZzg k &
oh”"Z d mijz\e_gbx jhagbqguf Ihjlh\uf ij_~ijbylb_f iml_f dhj
j_f_g \ Zkkhjlbf_gl_

Mjh\gb ij_"~klZ\e_ggu_ \ 1Z[ebp_ g_ bf_xI “_kldbo jZa]jZg
ehlbggu_ gh\h\\_~_gby fhiml i_j_k_dzZlvky D ijbf_jm fZ]Zak
Ilhjlh\hec k_Ib ©1_j_dj_klhd& khhI\_IklI\mxl [Zah\hfm mjh\gx w
Zkkhjlbf_glz hgb bf_x| g_ lhevdh wdheh]bqgqgu_ Ih\Zjgu_ ]j
g_gqgu_ wdhlh\Zju \ Zkkhjlbf_gl_ < g_dhlhjuo fZ]ZabgZo k_I
we_f_glu kbkl_fgh]h mjh\gy wdheh]baZpbb ZkklhjdZf_glZ mot
dhfiZzgbb ©% LR OLR?2 hlimkdZ_Ilky \ jhaeb\ \ IZjm ihdmiZl_ey
k [Zah\uf mjh\g_f wdheh]bazZpbb Zkkhjlbf_glzZz fhlml \klj_qZ
Ajm]lbo mjh\g_c >bnn_j_gpbZpby f_""m mjh\gyfb ijhba\h”"b
jbx fzkrlz[Z \g_"j_gby wdheh]bgguo j_r_gbc khhI\_IlklI\mxs|
mjh\gx mklzZgh\dzZ Z\IhfzlZ ih jZaeb\m g_kdhevdbo Ih\Zjguc
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\ kh[kI\_ggmx IZjm deb_glZ g_~hklZlhggh ~ey hlg_k_g
dj_klhd2 d gbkem ij_7ijbylbc kbkl_fgh]h mjh\gy wdheh]be

LZdbf h[jzahf kh\j_f_ggZy jhagbpZ gZoh”blky \ ijhp_
Zkkhjlbf_glz fz]Zabgh\ GZfb [ue \uiheg_g h[ahj g_dhlh
bggh\Zpbc \ ZgZebabjm_fhc kn_j_ Z 1Zd _ ijhba\_"_gZ
aZpbb mjh\g_c wdheh]bazZpbb Zkkhjlbf_glZ jhagbgguo Ih

Kibkhd ebl_jZImju

Ilhh[Z A K ©A_e_gZy wg_j]_Ilbdza \ kljZzgZo ;J
> : Djurg_\Zz Fbjh\Zy wdhghfbdZ b f_""mgZjh~gu.
—L —<« =K D2,

Kl_evfZrhghd ? < Pbnjh\Zy ljZgknhjfZpby Z]jhijhfur
ie_dkZ ZgZeba i_jki_dlb\ ? < Kl_evfZrhghd < E
6LEHULDQ -RXUQDO RI /LIH 6FLHQEHWY-DQ6 $JULF
K D+3'2,

Km\hjh\Zz K > ©A_e_gZy? ljZgknhjfZpby [bag_kZ |
\hf jZa\blbb K > Km\hjh\Z H F Dmebdh\Z Bggh\Zy
i_jki_dlb\u jZa\blby b kh\_jr=gkl\h\Zgby —

K D+D2, 36, (
le_lg_\Z G : Wdhfzjd_Ibg] dZd jmdh\h*"ysZy [bag_
Ilhj_ ijh~mdlh\h]h j_I_cez G : le_lg_\Z ljZ2dlbg_k
— < — K +0
Fblyrbg = X HIlghr_gb_ ihlj_[bl_e_c d wdheh]bqg_Kk
\ jhagbgghc Ihjlh\e_ wfibjbg_kdbc ZgZeba = X F

0Zj_\ FzZjd_Ilbg] \ Jhkkbb—b azZ—jm[ — Kf (/)]

("1l 28%556

Dhaeh\z G : :dlmZevgu_ gZijZ\e_gby b i_jki_dlIb\vu
pbb ©HFR IULHQGO\2 gZ jugd_ ijh*h\hevkI\_gguo Ih
mkeh\byo G : Dhaeh\Z K B =heh\dbgZ : | Dmrg
pbhgZevghc Zzdz~_fbb Imjbafz —K D+

;h"md K = <ebygb_ wdheh]bg_kdbo b khprevguo
gZ nhjfbjh\Zgb_ ihlj_[bl_evkdhc ehyevghklb K = ;
g_\z ljZdlbg_kdbc—HZjd dbkgld+d —K D+
Dhleyjh\ B > Q_luj_omjh\g_\Zy fh~_ev dhgdmj_gpbb
FZjd_Ilbg] b fZjd_Ibglh\u_ bkke_ 2h\Zghy D+
Wdheh]lbaZpby jhagbgghc Ihjlh\leb ZgZeba kljzZI_

B < DZimklbgzZz = X Fblyrbg X < DZIljZrh\Zz
Rl /LIH 6FLHQFHV BQG $JULFXOWXKH @+0
>y

;_ahloh”rgu_ fZ]Zabgu \ Jhkkbb b fbj_ :gZeba dhgp_ipb!
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X < DZljZrh\Z < < ;ZoZj_\ B < DZimklbgZz Wdhgt
lhj— — < — K D02,

K\_~ _gby h[ Z\lhjZo

Fblyrbg =e_[ XjuzZ\b#ljZgl gZijZ\e_gby ©Hj]ZgbaZpby b m

e_gb_ [bag_k ijhp_kkzZfb \ kn_j_ Ihjlh\leb2® KzZgdl I_I_j[mjlk
gbgq_kdbc mgb\_jkbl_| bf 1_IjZ <_ebdh]h Jhkkby KZg
me Ilhebl_ogbqg_kdZy H PDLO JOHE PLW\DVKLQ#\DQGH

OLW\DVKLQ ODWWHX V URJUDP 6WXGHQW 3HWHU W]
SBRO\WHFKQLF 8QLYHUVLW\ 6DLQW 3HWHUVEXUJ 5XVVL
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M>D

Fmobg ? F

Kzgdl I_I_j[mjl]kdbc ihebl_ogbg_kdbc mgb\_jkbl_I bf 1_

KMSGHKLYVY K?J<BKGH=H IH>OH>: D:D BGKLJMF?GL:
>BNN?J?GPB:PBB LHJ=H<H=H 1J?>IJBYLBY

>7ZggZy klzZlvy hibku\Z_1 kh\j_f_ggh_ ihgbfZgb_ k_j\bkgh]h ih”"
\bkghc A“bnn_j gpbZpbb k hjb_glZpb_c gZ Ijm~u hl_q_kI\_gguo b
bamqgzZxsbo \hijhk ©k_j\bkghklb? b ©k _j\bkghlh ihroh”~zZ23 Hibku\:
gbfZgbb I_jfbgZ ©k_j\bk2a Z 1zd" jbVh~blky jy~ koh'bo fg _ghbc

hkgh\Zgbb nzdlh\ ~_eZxlky \u\h”u b ijb\h~ylky ijbf_ju ih~dj_iez
kdbfb bkke_"h\Zgbyfb

Dexq_\u_ kek\4\bk k_j\bkguc ih*oh” “bnn_j_gpbzZpby g_fZI_j
\Zpby deZkkbg_kdbc k_j\bk

OXNKLQ ( O
3HWHU WKH *UHDW 6W 3HWHUVEXUJ 3RO\WHFKQLF 8

7+( 6(59,&( $3352%$&+ $6 $ 722/ )25
DIFFERENTIATION OF A TRADING ENTERPRISE

7KH DUWLFOH GHVFULEHV WKH PRGHUQ XQGHUVWDQGLQJ
ZRUNV RI 5XVVLDQ DQG IRUHLJQ VFLHQWLVWY VWXG\LQJ Wt
7KH DXWKRU GLVFXVVHV WKH GLITHUHQFHY DQG VLPLODU SR
SURYLGHV H[DPSOHV RI VHUY LFHOXWVILRQN QWADNRIRWHIEQE\ K/ DWW
.H\ZRU®WUYLFH VHUYLFH DSSURDFK GLIIHUHQWLDWLRQ

GZmqgZy ebl_jzZImjz ihk\ys_ggZy \hijhkzf ijbf_g_gby
oh~Z gz ij_"ijbylbyo kh~_j bl fgh _klI\h hkgh\hyheZ]Zx=
eyxsboky hkgh\hc k_j\bkzZ \ kh\j_f_gghf fbj_ Thy\b\rb_k
I _hjbb dhgp_ipbb k_j\bkghc “bnn_j_gpbZpbb b ih k_c
ghc bkke_"h\Zl_evkdhc b ijZzdlbg_kdhc azZz*"Zgq_c < gZmq
hibku\zZxl ©k_j\bk2& b _]h fghlhgbke_ggu_ ijhyle_gby h~
aZggu_ k " _e_gb_f gZ ©deZkkbg_kdb_2 b ©g_deZkkbqg_
pbZpbb k_j\bkghlh ih~oh”~Z ih gZr_fm fg_gbx g_ hk\_s.
LzZzdbf h[jZzahf p_evx “"Zgghc jZ[hlu y\ey_|ky hibkZgb_ g:
gzgguo ijbf_jh\ k_j\bkghc "bnn_j_gpbZpbb Ihjlh\uo ij_"ijb
j_1_jfbgh\ ©dezZzkkbqg_kdhc? b ©g_deZkkbqg_kdhc? k_j\bk
< jzZfdZo ~Zgghc p_eb g_h[oh”bfh bamgblv Ijm~u gZb[he
\'gZmqgghc kn_j_ hl_qgq_kIl\_gguo b aZjm[_"guo fukebl_e_
ihimeyjgu_ ljzdlh\db ihgylby ©k_j\bkguc ih*oh”2 Z |Z
hl_qg_kI\_gguo ijbf_jh\ jZaebqguo fh"_e_c¢c ©k_j\bkghc? ~

lhgylb_ k_j\bkZ b k_j\bkghlh ihcoh”~Z \klj_qZ_lky \ Ijm
kI\_gguo "_yl_e_c gZmdb kj_~b dhlhjuo > B Oe_[h\bg
fZgh\bg | K AZ\vyeh\ > @+ @ Kh\hdmighklv baeh _ggu
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knhjfbjh\ZIv jy~ hij_~_e_gbc k_j\bkghklb b _1h gZagZqg_gby
©k_j\bk? 0Zjzdl_jbamxl dzd fzZjd_Ibg]lh\uc bgkljmf_gl bgh]
f_gl m~h\e_I\hj_gby qvbo eb[h ihlj_[ghkl_c imlzf hdZaZgby bg
mkem] b dZd “hihegbl_evgZy mkem]Z 1|h fg_gbx > B Oe_]|
mkem]b g_jZaju\lgh k\yazZgu k Ih\Zjhf b [_a g_]lh g_ kms_KkI\|
gh\ylky \Z guf f_Ih~hf g_p_gh\hc dhgdmj_gpbb wnn_dlb\gu
ijb\e_q_gby ihdmizZl_e_c b hk\h_gby jugdh\

D ihabpbb Z\lhjZ hkh[_ggh [ebahd ih?oh” bf_ggh > B Oe
\bkguc ih*ehH~samkeh\gh "hihegbl_evgZy mkem]Z b bgkljmf_
\hj_gby ihlj_[ghkl_c deb_glZz gh \f_kl_ k I_f ©k_j\bkguc ih"
fZjd_Ibg]h\uf bgkljmf_glhf kihkh[guf \ukImizZlv kj_~kI\hf ~bn
Zpbb dhfiZzgbb gZ jugd_

>bnn_j_gpbZpby bkihevam_Ilky k p_evx ih\ur_gby dhgdr
ghklb dhfizgbb b ijh*mdlZ gZ jugd_ OZzZjzdl_jghc q_jlhc "br
yley_ |ky ijbk\Zb\Zgb_ ijh*mdIm k\hckI\ \Z'guo deb_glm <i_
fbg ihy\beky \ Ijm~Zo zZf_jbdZgkdh]h wdhghfbklZ b mqg_gh]h
ebgz \ _1h ©l_hjbb fhghihebklbg_kdhc dhgdmj_gpbb2 > @ :
h IThf qlh kms_klI\h\Zgb_ ~“bnn_j_gpbZpbb ijb\h~bl d Z[khex
ebb gZ kh[kI\_gguc ijh~mdl gh g_ bkdexqZ_I| dhgdmj_gpbb
kh\_jr_gguo azZf_gbl_e_c? LZd ihkj_~kI\hf ©~bnn_j_gpbZz
ijh~Z\_p nhjfbjm_1 k\hc kh[kI\_gguc km[jughd b \ukImiz_1 \
d_ fhghihebklhf LZd _ W Q_f[_jebg hibkulZy m\yadm kh[kl
pbb k jhagbgghc lhjlhle_c \u”~_ey_1| jy®» nZdlhjh\ g_p_gh\hc
gZ [Za_ “bnn_j_gpbZpbb kj_"~b dhlhjuo ©h[sZy ZIfhkn_jz2a
©ex[_aghklvd Ozjzdl_jbklbdzZ jy"Z g_p_gh\uo nZdlhjh\ dhgd
[_jebgZ y\ey_Ilky koh”ghc k hij_~_e_gbyfb ©k_j\bkz2 b ©Ok_j\lI
glh ihalhey_1| hij_~_eblv ©k_j\bkguc ih*oh”2 we_f_glhf "bnn_j

JZkkfhljbf g_dhlhju_ ijbf_ju “bnn_j_gpbZpbb k_j\bkghlh i
Ihjlh\hf ij_~ijbylbb GZb[he__ jZkijhkljZzgzgguf yley_Ilky ©de
fh~r_ev Th~ ~Zgguf I_jfbghf ihgbfZ_Iky hlkmlkIi\b_ dZdbo eb]|
hlebgZxsbo hibkulzZ_fuc ih”oh” hl h[s_ijbgylhlh b h[km " _g
A"Zo mihfygmluo mg_guo DeZkkbqg_kdZy fh™_ev k_j\bkgh]h ih
k_[y jZaebggu_ mkem]lb hlI\_gZxsb_ ihlj_[ghklyf Jhkly WIh i
kbkl_fu h[kem b\Zgby k p_evx ]ZjZglbb m~h[kI\Z b dhfnhjlZ I
deZkkbq_kdbc k_j\bk y\ey_Iky ij_~f_Ihf h b~rZgbc kh[kI\_ggu«

Khlezkgh hijhkm dhfiZzgbb .30* gZb[he__ agZgbfufb ~ey
jZdl_jbklbdzfb k_j\bkZ y\eyxlky bg”*b\b"mZeviglgh khfoh” ~h[j
khhi\_IkI\b_ h b~zZgbyf j_r_gb_ ijh[e_f kdhjhklv b wnn_dlb
I1Z h ihlj_[bl_eyo LZdbf h[jZahf [ueb \u”_e_gu emqrb_ gZ
gbb hl\_gZxsb_ h'b”rZgbyf kh[klI\_gguo deb_glh\ ©:wjhnehl:?
©E_jmZ F_je_g® ©O1LNH2® ©6RQ\®* ©9LVD2 ©OODVWHU&DU
©$GLGDV?2 jbkmghd > @
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Hp_gdZ ihlj_[bl_evkdh]h hiulz Ihi dhfizgbc \ JN

ih deb_glhhjb_glbjh\Zgghklb \ 1hAm
Adidas 7,94

IKEA 7,97

Aspodnot 7,97

MasterCard 7,98
Nepya MepneH 7,99

Visa 8,03
Sony 8,05

We Powe 8,08
Nike 8,09

Samsung 8,24

7,75 7,8 7,85 7,9 7,95 8 8,05 8,1 8,15 8,2 8,25 8,3

Dhgdmj_gpby \ jZfdZo ©deZkkbqg_kdh]lh k_j\bkgh]h ih”"
fZzl_ emqr_]lh ij_"~eh _gby b gZbf_gvrbo hrb[hd : bf_ggt
dzZ kmf_\rbc ijh\_klb ijhp_kk j_ZebaZpbb Ih\ZjZ beb mk
m~rh\e_I\hj_gb_f ihlj_[ghkl_c deb_glZz g_ ijh\hgYgmy ijk
"bl_evghklv b kihkh[guc ih\lhjblv hibkZgguc kp_gZjbc
dhebqg_kI\h jZza klZg_I| eb”_jhf dhgdmj_glghc [hjv[u aZ

©G_deZkkbg_kdhca fhr_evx k_j\bkgh]lh ih*oh”~Z fh gh
AN_ev dhlhjZy hldehgy_Ilky hl oZjzdl_jbklbd deZkkbq_kd
gZ m~h\e_I\hj_gb_ ihlj_[ghkl_c deb_glz g_ jzZkkgblzgz
guo ihke_"kl\bc k_j\bkZ beb y\ey_Iky baebrg_ ]bi_j[heb

Kji_~b 1Zdbo fh”"_e_c fh'gh \u”_eblv fh"_ev ©ohaybg/
guc k_j\bk?a

Ijbf_jhf fh~_eb ©ohaybgd+@dkem]zZ2 y\ey_I|ky dZn_ ]hjq
gb_f k_j\bkzZ y\ey_I|ky hlghr_gb_ d deb_glm dzd d ]Jhkif
_f deb_glZ azZgbfzZxlky ij_bfms_kI\_ggh ~_\mrdb \ dhklxf
ozZjzdl_jguf h[jZs_gb_f d deb_glm y\ey_Iky ©ohaybg? Dl
\ [ 11 ijhrehlh \_dZ b ijhp\_IZ_1 ~h kbo ihj dZn_ lhjg
I m>_ \h fgh _kI\_ kljZzg \dexgZy Jhkkbx

?sz hrgbf ijbf_jhf ijhyle_gby k_j\bkZ y\ey_Ilky ©h[jZlg
gh\Zgguc gZ g_1ZIb\ghf highr_gbb khljm~Agbdh\ aZ\_~_gby
0Zjzdl_jbklbd 1Zdh]h k_j\bkZ \oh”~bl gzZf_j_ggh_ ozZfkl\h
azZ\_~_gby y\ey_|ky h”"bg ba kzgdl i_I_j[mjlkdbo [Zjh\ ]
db oZfyl ihk_Ibl_eyf

Ex[u_ ©g_deZkkbq_kdb_2 fhr_eb k_j\bkgh]lh ih*oh"Z
yl_evguf we_f_glhf “bnn_j_gpbZpbb h”gzZdh k jhklhf jz
fhr_eb \hajzklZz_| dhgdmj_gpby qlh \ha\jZsZ_| mqgZklgbd!
ghc [hjv[_ b \ugm ™ ~Z_1| ijh*mfulZlv “hihegbl_evgu_ k_j\l

G_kfhljy gZ wnn_dlb\ghklv ©g_deZkkbg_kdbo? f_lh"h\
j_gpbzZpbb hgb g_ ihemgbeb rbjhdh]h jZkijhkljZg_gby
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[bag_kz Hkgh\ghc ijbgbghc y\ey_I|ky g_"hklZlhqgzZy Z~ZilZ
jugdz ~"Z°_ d ©deZkkbqg_kdhfm?2 k_j\bkghfm ih"oh”m k_cqZk
k_j\bkghklb dhfizgbc \ Jhkkbb y\eyxlky aZ]jZgbqggufb jbkmg
jZahf h'b~Z_Ilky qlh i_jbh” ihimeyjbaZpbb ©g_deZkkbq_kd|
\bkghc "bnn_j_gpbZpbb \ Jhkkbb gZklimibl ih f_j_ jZa\blby c
jugdzZ b jughqghc wdhghfbdb b gz hl_q_kI\_gghf jugd_ ihy\b
ihiulhd j_ZebaZpbb ©g_deZkkbqg_kdhc? k_j\bkghklb

<u\h~H[ahj gZb[he__ jzZkijhkljZzgzgguo ijbf_jh\ k_j\bkgh:
j_gpbZpbb Ihjlh\uo ij_"ijbylbc ihalhebe hij_~_eblv qlh ©Ok_
\bkguc ih*oh”2 gZjy"m k ijhgbfb g_p_gh\ufb nZdlhjzZfb dhgdm
[ulv hlg_k_gu d we_f_glZf “bnn_j_gpbZpbb qglh Jh\hjbl h Ih
f_gguo mkeh\byo k_j\bkguc ih*oh” fh _| [ulv wnn_dlb\guf
Ihf nhjfbjh\Zgby dhgdmj_glgh]lh ij_bfms_KkI\Z Ihjlh\hlh ij_~"i
jzfdZo bkke_~h\Zgby gzZf m~"Zehkv hij_~_eblv nmgdpbhgZev
dexq_\u_ oZjzZdl_jbklbdb ©g_dezZkkbg_kdhc? fh”"_eb ~“bnn_j_
kz jzkkfhlj_Iv jy~ ijbf_jh\ MklZgh\e_gh qlh ijbgbghc hlkm
dhc jZkijhkljZzgzgghklb ©g_deZkkbg_kdhc?2 fh”r_eb yley_Ilky
jZa\blhklv jhkkbckdhc wdhghfbdb

Kibkhd ebl_jZImju

Oe_[h\bg > B MijzZ\e_gb_ m~h\e_I\hj_gghklvx ihlj_[bl_
k_j\bkghc dhfiZzgbb > B Oe_[h\bg : : H\kyggbdh\z
fzjd_Ibglh\u_ bkke—-"h\Zghy — K g0

Reyibgz X < Kmsghklv k_j\bkguo mkem] b bo deZz
X < ReyibgZz Bggh\Zpbhggh_ h[jZak\Zgb— b wdhghfb
« —K D+0

Blgzlv_\Z E F Hkh[_gghklb k_j\bkgh]lh h[kem ' b\Zgby de|
_dlZzo \j_f_ggh]lh jZzaf_s_gby E F BlgZlv_\z <_klgbd
\mah\ ImjbafzZ b—k_j\bkZ —<« @+gK d+0

Hjeh\z : H K_j\bk \ djmiguo dhfiZzgbyo : H Hjeh\Zz <
pbzZpbb \mah\ ImjbafZ b k=jlbkZ<« @+@K [ ER0]
=hel_eh\Z ? : lhgq_fm “Zeh[u deb_glZ ihe_agu ~ey \Zr
? : =hel_eh\Zz Kbg—jlby—GZm+d K o+0

.<hjh[v_\Z E : K_j\bkgu_ hi_jZpbb kmsghklZ\b mijZ\e_ gt
e_gb_f mkem] E : <hjh[v_\Z ? K E-=hglhtbqg F g~

< — K D+D

E_Ih\Z : > H[jZlgZy k\yav k deb_glhf dZd \Z'g_crbc w
\blbb dhfiZgbb > E_Ilh\Z H[jZah\Zgb_ b gZmdZzZ [_s
Zevgh ImfzZgblZjgsa_ gZmdb— K B+D

L_hjby fhghihebklbq_kdhc dhgdmj_gpbb W Q_f[_jebgZz E
ljhgguc j_kmBe@ KWWSV EXNOLE QHW ERRNYV
gby
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Dhleyjh\ B > Q_luj_omjh\g_\Zy fh~_ev dhgdmj_gpbb
FZjd_Ibg] b fZjd_Ibglh\u_ bkke_ 2h\Zghky D+@

723 [i_g”"h\ k emqrbf deb_glkdbf k_j\bkhf jhkkbck
gb_ .30*  VRVWDYW UX >We 88Ujhig9udgVkmiE@ VRV W
SXEOLFDWLRQ WRS EUHQGRY V OXFKVKLP NC

NZ1Z h[jZs_gby

K\_~_gby h[ Z\lhjZo

Fmobg ?\]_gbc FZdxpfhl\\EZg!| gZijZ\e_gby ©Hj]ZgbazZpby

e_gb_ [bag_k ijhp_kkZfb \ kn_j_ Ihjlhleb® KzZgdl I_I_j[
gbg_kdbc mgb\_jkbl_I bf 1_1jZ <_ebdh]h Jhkkby
me lhebl_ogbq_kdZy H PDLO HY PXK#\DQGH[ UX

OXNKLQ (YJBIDYWHU V 3URJUDP 6WXGHQW 3HWH
3RO\WHFKQLF 8QLYHUVLW\ 6DLQW 3HWHUVEXUJ 5X



M>D

Fmobg ? F
Kzgdl I_I_j[mjl]kdbc ihebl_ogbg_kdbc mgb\_jkbl_I bf 1_1jZ <

MIJ:<E?GB? <G?>J?GB?F K?J<BKGH=H
B DEB?GLHHJIJB?GLBIJH<:GGH=H IH>OH>H<
< ;BAG?K IJHP?KKU LHJ=H<H=H 1J?>1JBYLBY

>79g9Z2y klzZlvy y\ey_Iky gZmqguf \aJey~hf gZ kbkl_fguc ijhp_kk \g_"j_
qZklb [bag_k ijhp_kkh\ hj]ZgbaZpbb ;ueb hibkZgu gZb[he__ agZqgbfu
kZ dzZd [bag_k ijhp_kkZ knhjfbjh\Zg jy® j_dhf_g~Zpbc \ h[eZklb jZa\
ihroh~Z gz ij_"ijbylbb b ~Zgu ijbf_ju dhfiZzgbc dhlhju_ m _ mki_rgh
p_kk ij_h[jZah\Zgby klZ\ emqgrbfb \ k_j\bkghf ih~oh”"_

Dexq_\u_ kek\Z4\bk [bag_k ijhp_kk j_lezf_glzZpby dhjihjzZib\gh_ hJi

OXNKLQ ( O
3HWHU WKH *UHDW 6W 3HWHUVEXUJ 3RO\WHFKQLF 8QLY

0$1$*,1* 7+( ,03/(0(17%$7,21 2) 6(59,&( $1°
&86720(5 25,(17(' $3352$&+(6 72 7+( %86,1(66
PROCESSES OF A TRADING ENTERPRISE

7KH DUWLFOH LV D VFLHQWL¢(F YLHZ RQ WKH VI\VWHP RI
DQ RUJDQL]DWLRQ V EXVLQHVYV SURFHVVHV 7KH DXWKRU
VHUYLFH DV D EXVLQHVYVY SURFHVV SURYLGHV VRPH UHFRP
DSSURDFK LQ WKH HQWHUSULVH DQG WKH EHVW SUDFWLF

H\ZRUGWUYLFH EXVLQHVV SURFHVV UHJXODWLRQ FRU

P_evx bgl_J]jZpbb k_j\bkgh]h b deb_glhhjb_glbjh\Zgghlh i
I_evghklv Ihjlh\uo ij_"ijbylbc y\ey_IKky ihlj_[ghklv \ jhkl_ bo
kihkh[ghklb \ kbImZpbb [ukljh f_gyxsboky ihlj_[bl_evkdbo ij
ljb wihf \Z gh ihfgblv qglh k_j\bkguc b deb_glhhjb_glbjh\Zg
"he _g ho\Zlu\Zlv \k_ [bag_k ijhp_kku dhfiZzgbb < ij_"ezZ]ZzZ_f
hibr_f gzZrb j_dhf_g”~Zpbb ih \g_"j_gbx k_j\bkgh]h b deb_gl
\Zgghlh ih”oh”~h\ \ ~_yl_evghklv Ihjlh\uo ij_"ijbylbc

I _j\hhq_j_"~ghc az~Zq_c y\ey_I|ky hij_"~_e_gb_ Ih]l]h \ dZz
k_j\bkzZ azbgl_j_kh\ZgZ p_e_\Zy Zm~blhjby fZ]Zabgz | _ d
[mMmAmIl kha”rzZ\Zlv p_gghklv *ey wlhc Zm”blhjbb > @ \ kh\j_f_
ijbf_j [hevrh_ agZq_gb_ bf_xI k_j\bku bf_xsb_ wdheh]bq_|
e_gghklv > @ pbnjh\u_ k_j\bku > @ Z\idd> hj@gbaZpb
Ilhke_ wlh]lh g_h[oh”bfh hij_~_eblv ba”_j db k\lyaZggu_ k \g
k_j\bkh\ \dexqZy h[mqg_gb_ i_jkhgZeZ |I_ogheh]bb bo hdzZaZ
oh”Abfh hij_~_eblv dzZdbf h[jZzahf [m~_I hkms_kl\eylvky fhg.
k_j\bkh\ Ke_"mxsbf wlzZihf yley_Iky hij_~_e_gb_ wdhghfbq
I1Z hl \g_"j_gby k_j\bkghlh b deb_glhhjb_glbjh\Zggh]lh ih~oh’
mkljZb\Zxl ke_"mxsb_ bkoh”u



— m\_ebqg_gb_ kj_"g_lh q_dzZ gh kgb _gb_ IjZnbdZ ijkt
jhh[hjhlZ b ijb[ueb
— kgb _gb_ kj_~g_]lh g_dZ gh m\_ebq_gb_ ljZnbdZ ijhb
jhh[hjhlZ b ijb[ueb
— m\_ebq_gb_ kj_"g_lh g_dZ b ljZnbdZ ij_"ijbylby wl
ky gZb[he__ "~_eZl_evguf
Ilhke_ ijh\_~_gby hp_gdb wdhghfbgq_kdhc wnn_dIb\ghk

ijbylbc gZijZ\e_gguo gZ ih\ur_gb_ dZq_kI\Z k_j\bkghlh
kemqgZ_ “hklb _gby iheh bl_evgh]h wdhghfbg_kdh]lh wnn
j_oh”bl d j_ZebazZpbb ~Zgguo f_jhijbylbc iml_f baf_g_g
kh\ GzZb[he__ \Z'gu_ rZ]lb \g_"j_gby k_j\bkZ \ hj]Zgbaz

\g_"j_gb_ gh\uo j_lezf_glh\

\g_"j_gb_ gh\hc kbkl_fu fhib\Zpbb i_jkhgZeZz

\g_"j_gb_ gh\hc kbkl_fu h[mqg_gby

ljbg_f ih” ©gh\uf2® ih*"jZamf_\Z_Ilky g_ ihegh_ baf_g_gb

lezf_glz ZzZ _1h dhjj_dlbjh\dZ k mqgzlhf gh\hlh gZijZ\e_gl|
h[jzahf gh\u_ j_leZf_glu “he gu ihykgylv dzZdbf ~he gh
deb_glhf dZd klJeZz b\Zlv dhgnebdlu dZd “he“gh ijhbkoh
dzZdb_ fh~r_eb ih\_~_gby hiI\_lu b ihykg_gby y\eyxlky gz
fb \ jZaebqguo kbimZpbyo J_JleZf_glu ihalheyxl klzZg~Zj
gb_ ij_~klzZ\bl_e_c dhfizgbb \ Ibih\uo kbimZpbyo ihkj_"k
dhlhju_ "he gu ~Z\Zlv jZ[hlgbdm ihgbfZgb_ Ih]Jh qlh 2
dmizl_ev b dzZd wlh]h ~h[blvky J_leZf_glbjh\ZIvky ~"he™
J lezf_glZpby \ "Zgghf kemqgZ_ ihgbfZ_|ky dZd ihkljh_gt
gZijZ\e_gguo gZ "hklb _gb_ deb_glhhjb_glbjh\Zgghklb
ghc j_lezf_glzpbb klzZz\bl ih” m]jham p_eb dhfizgbb hl \g
\ [bag_k ijhp_kk J_lezf_glZpby "he gZ [ulv “_kldhc ih?
bgZq_ I_jy_Iky kmlv hlghr_gbc ©q_eh\_d@+dqg_eh\_d?2 t
d dZ " ~hfm ihlj_[bl_ex Bgufb keh\zZfb j_lezZf_glu “he’g
ihegh hibku\zZlv \k_ kp_gZjbb \azbfh”_ckl\by i_jkhgzZeZzZ 1
glhfu i_jkhgzZe fh] \u[bjZIv Ihl kp_gZjbc dhlhjuc gZb[he
kil\m_1 dzZ ~hfm deb_gIlm Z 1Zd _ fh] [u \ kemqgZ_ g_h[oh"
ky k hrghlh kp_gzZjby gZ “jm]l]hc LZdhc ih"oktZkef~thc k
i_jkhgZem \k_ fh~_eb ih\_~_gby ijb \azbfh”_ckl\bb k c
lheihalhey_I| ]b[dh Z~Zilbjh\ZIvky d dhgdj_Ilguf deb_glZf
kbl "bkkhgzZgk \ ijhp_kk j_lezZf_glZpbb LZd dzZd ih™\_j]¢
\kz g_\hafh gh \k_ ijhbkr_kl\by ij_"kdZaZlv b ij_~hl\jZlI
AZ fh_I ‘\hagbdgmlv nhjk fZ hj ihwlhfm j_JeZf_glbjmxlk
fhr_eb b hij_~_ezggu_ IbiZz b ih\_~_gby qlh ihalhey_1 i
jylv 1b[dhklb GZijbf_j j_lezf_gl “he _g \dexqZlv meu
b ijhszgb_ g_h[oh”bfhklv \ukemrZlv deb_glzZz < ~Zgghf
mqZlv khljm~gbdh\ Zdlb\ghfm kemrZgvx b j_Jezf_glbjh\
ijhyle_gby khgm\kli\by b ihgbfZgby b jZaebqgu_ kdjbilu
guo ijhfe_f b ijhbkr_kl\bc h”*gzZdh \ kbimZpbyo dh]"*Z
I_evgh mgbdzZevgZ g_h[oh”bfh ~ZIv khljm~gbdm \hafh g



ijbgbfzZlv j_r_gb_ ih mj_]mebjh\Zgbx \hijhkzZ \ jZzfdZo p_e_c
dhlhju_ ~he gu [ulv ba\_klgu khljm~Agbdm

Dz ~h_ ~_ckl\b_ khljm~gbdh\ y\ey_Iky [Zahc "ey j_JeZf_gl
gZklvx deb_glhhjb_glbjh\Zggh]h ih*oh”Z ij_"ijbylby H”*gZdh
fh gh [_a ijZz\bevghc kbkl_fu h[mqg_gby <g_"j—dBbdbkl_fu h[n
ba \Z'g_crbo rz]lh\ \ ijhp_kk_ ihkljh_gby deb_glhhjb_glbjh'
oh”zZ gz ij_"ijbylbb 1Zd dZd khljm~gbd g_ fh _l agZlv qlh h
B ~"Z°_ _keb khljm~rgbd ihgbfZ_| h[smx p_ev k\hbo ~_ckl\bc
dhg_qgqguc j_amevlzl fh _I g_ ihgbfzlv dzZd d wlhfm j_amevV|
db_ bgkljmf_glu "ey wlh]h bkihevah\Zlv H[mqg_gb_ “he’gh
[_gghklb k_j\bkgh]lh ih*oh”~Z hj]ZgbazZpbb p_eb f_Ih”"u bgk
k_j\bkz b Ij_[h\Zgby d dZ"~*hfm ~_ckl\bx H[mq_gb_ k_j\bkm fl
\ jZaebgguo nhjfZzo "bklZgpbhggh beb hqgh we_dljhggh be
fh™_1 azgbfzlv hl hrghlh gqZzkzZ ~h g_kdhevdBpZtg_jbb g_"_e
kilbdb h[mqg_gby azZ\bkyl hl oZjzdl_jZ bgnhjfzpbb ihlj_[ghkl_

< j_amevlzZl_ijhoh ™~ _gby h[mqg_gby khljm~gbd ~he _g agZ
gb hjlZzgbazZpbb ihgylb_ k_j\bkz \ dhgl_dkl_ dhfiZzgbb dzd
\uley”_Iv \ JeZzaZo k\hbo deb_glh\ b glh “ey wlh]h "_eZ_| ¢
gblv khljm~gbdm _]h azZz~Zgqb b Ilh dzZd I_ beb bgu_ ~_ckl\by
< ijhp_kk_ h[mg_gby g_h[oh”bfh hagZdhfblv jZ[hlgbdZ k Ibih'
fb jZa[hj dhlhjuo ke_~m_| \uihegylv gZ ijbf_j_ dhgdj_Ilguo d_
h[_ki_gblv \hafh ghklv ijhoh™~_gby ijZzdlbg_kdhc ih”]lhlh\db
"he _g "mfzlv hg ey wlh]lh g_"hklZlhggh hiul_g \_kv [Zalk
Ibjh\Zggh]h ihfoh”Z hjl]ZgbaZpbb “he  _g [ulv \uam[j_g Khljr
1Z g_ "he _g klZedb\ZIvky k g_h"b~Zgghklyfb gZ \kz "he _g
\kz "he _g [ulv hI\_l gbdZdbd lrelmvhghlgdbc h[j_I_gby hiulZz
khijm~gbdm ij_~hklzZ\ey_Ilky k\h[h~Z ~_ckl\bc

<ur_ [ueZ hibkZgZ b~_ZevgZy kblmZpby h”gZdh j_Zevg
ihal\hey_| [_kdhg_qgh Ij_gbjh\ZIv khljm~gbdZ ihlhfm qglh d
gb\ZxsZy azZjzZ[hlgmx ieZlm wlhfm khljm~Agbdm Z 1Zd _ bg\_|
h[mg_gb_ h'b”Z_| \ha\jzZlZ azZljZq_gguo j_kmjkh\ \ djZlgZcrk
gh _keb m hjlJ]ZgbazZpbb _klv \hafh ghklv ih~jh[gh “hg_klb *
hjbx ijh\_jblv _z \ nhjfzl_ I_klh\ d_ckh\ ijbf_jh\ ijh\_klb
sz “"h \uoh”Z gZ jZ[hlm _keb _klv \hafh ghklv ijbdj_iblv c
_j_gghlh gzklz\gbdzZ Z ihlhf b [he__ hiulgh]h gZiZjgbdzZ I
ZzqZevkl\h [m~_I bf_Iv “hklZlhggh j_kmjkh\ ~ey Ihlh qlh[u h
j_kk gh\bgdzZ b ~zZ\Zlv h[jZlgmx k\yav ijhba\h?y “hh[mqg_gkt
B keb dZ ~uc ba wlZih\ IZdh]h h[mg_gby [m”~_1 ijhgbazZg k_
j_kh\Zgghklvx \ j_amevlZl_ kbkl_fZ h[mggdgbkikrkda{gklkhljm»
wnn_dlb\gh ijbghkblv "hoh” hj]l]ZgbaZpbb bkihevamy ijbh[j_
h deb_glkdhf k_j\bk_

J_lezf_glzZzpby b hfmg_gb_ kihkh[gu knhjfbjh\ZIv ijhn_Kkl
khljm~gbdzZz h~rgzZdh hgb ghkyl ebrv djZldhkjhgguc wnn_d]I
"“helhkjhggh]h wnn_dlZ q_eh\_dm gm gZ fhib\Zpby D2Zd
pby [u\Z_I| fZl_jbZevghc b g_fZl_jbZevghc gZb[hevrmx j_a

\
g
]
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ihdZau\Z_1 bo dhf[bgZpby FZI_jbZevgZy khklZ\eyxsZy
glh g_eh\_d "he _g ihemqgZlv "hklhcgmx aZjZ[hlgmx i
lZzd _ ij_fbZevgu_ aZ k\_jomkbeby < kemqZ_ _keb dh
gZ k_j\bk_ azZgb  _gb_ azjiezl [Zah\h]h h[kem b\Zxs _]
Abl g_dhgljmwglgh 1Ih fg_gbx Z\lhjZ mklZgh\e_gb_ a
\uaulZxsbo "_eZgb_ ihiZklv gZ jZ[hlm \ dhfiZgbx Z |
I_jb nhjfbjmx!| fhib\Zpbx \ deZkkbqg_kdhf ihgbfZgbb Hc
kjz[hlz_I _keb 1ZzdzZy fhilb\Zpby hdmizZz_lky | _ hjlZg
]Zgbazpbb \ukhdh]lh mjh\gy k_j\bkzZ ~hklzZzlhgqgh fghlh ~
k\hb \eh”_gby ih _]1h hjl]ZgbaZpbb b "hihegbl_evgh aZjZz
gZklv \ deZkkbg_kdhf ihgbfZgbb "he gZ [ulv mklZgh\e.
gby p_gbl \ur_ \k_]Jh b fh _1 ZdIb\gh hpbnjh\u\Zlv b ba
kemqgzZ_ wlh fh™_I [ulv hp_gdZ h[kem b\Zgby Zgd_1Z gZ
k ijhkv[hc hp_gblv Ijm” dhgdj_lguo ex”®_c b ij_[u\Zgb_
beb al\hghd deb_glm k I_f “_ ozZjzdl_jhf \hijhkh\ jhagt
kh\_jr_gby ihdmidb |Ij_fby “he gZ [ulv hsmlbfhc gh "¢
azjzZ[hlzlv g_h[oh”bfh ijbeh blv dhgdj_lgu_ mkbeby k
h[tykgblv h[mq_gb_ gzZklz\gbd hiulguc dhee_]Z b jm
lj_[h\Zgby \uihegyxlky g_ 1Zd gZklh qglh fh'gh hp_ghbl
gZ jbkmgd_ > @

Bgnh]jznbdZ khklhygby kbkl_f fhib\Zpbb gZ jhkkbckd

ABTOMaTMSMpOBaHa HaCTONbKO, 4TO Ka)K,D,hI;I COTPYAHUK MOXeT OHNaH OUEHUTb CTeNEeHb BbINONHEHUA
nnaHa unm 6oHyc, KOTopbIi cunTaetca
I'IponucaHa W aBTOMATU3MpPOBaAHa, B CUCTEME BUAHbI Pe3y/bTaTbl NO OKOHYaHUU nepuoaa

MponucaHa 1 40CTYMHa COTPYAHNKAM

= [ponucaHa, Ho He GOopMann30BaHa, GOHYCbI CYUTAIOTCA BPYUHYIO, PE3YIbTaTbl COTPYAHUKM BUAAT N0 UTOram
OTYETHOTO Nepuoaa
® He ¢popmannsoBaHa 1 Henpo3payHa, 6OHYCbI BbINNAYMBAIOTCA NO PELIEHNIO PYKOBOAUTENSA

30%
28%

COCTOAHWUE CUCTEM MOTUBALMN HA POCCMNCKOM PbIHKE

Ilhroh” fh™_1 hlebqZlvky hl dhfiZzgbb d dhfiZzgbb Dh]"Z
IZ mkljZzb\Z_1 khljm~gbdZ b hg ihgbfZz_| dzd _fm aZzjz[hl
g_h[oh~bfh ijb[_]Zlv d bkihevah\Zgbx bgkljmf_glh\ g_fz
\Zpbb Khl]ezZkgh I_hjbb fhib\Zpbb g_fZl_jbZevgZy fhib\
gZb[he__ jZaghh[jZaguc 0ZjZdl_j hl ihemqg_gby jZaghh
kdb ihgqzlz b jZzaf_s_gby bgnhjfZpbb gZ kzZcl_ G_fzZIl_jk
bf__| gZb[hevrbc ki_dlj jZaebqguo ~_ckl\bc ey ih~gylb:
kib khljm~rgbdz hibkzZlv \k_ g_\hafh gh

<Z'ghc azZz”~Zq_c h[mg_gby b kbkl_fu fhlb\Zpbb y\ey
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khijhlb\e_gby khljm~rgbdh\ > @ <g_"j_gb_ gh\uo fh*_e_c jZ
fb fh™ | \ualZlv m khljm~rgbdh\ g_ihgbfZgb_ b g_khleZkb_ ql
kdZ _Iky gZ wnn_dlb\ghklb \g_"j_gby k_j\bkgh]h b deb_glhh
lh ih"oh”h\ AzZ"ZqZ dhfiZgbb aZdexqZ _|ky \ jZatykg_gbb Kk
ghklb \g_"j_gby wlbo bgkljmf_glh\ ijb\yad_ \hagZzZ]jZz ~_gby
\uiheg_gbx bfb Ij_[h\Zgbc k_j\bkgh]lh b deb_glhhjb_glbjh\Z¢
"h\ Z 1zZzd _ \ azf_s_gbb khljm~gbdh\ dhlhju_ g_ lThlh\u \uih
[h\Zgby gh\uf i_jkhgZehf

HIf _Ibf qlh \ kh\j_f_gguo mkeh\byo dh]*Z ijhbkoh”bl i_j_
g_k fhr_e_c dhfizgbc jhagbqgghc Ihjlhleb i_j_oh” d Ihj]lh\uf
> @ \g_"j_gb_ we_dljhgghc dhff_jpbb b I ~» g_h[oh”~bfh h]
g_gb_ lj_[h\Zgbc k_j\bkgh]lh b deb_glhhjb_glbjh\Zggh]h ih~"
[bag_k ijhp_kkZo \ jZzfdZo gh\hc [bag_k fh~_eb dhfiZzgbb ih

]h \h fghlhf [m~_1 aZ\bk_Iv __ ijb\e_dZl_evghklv ~ey ihlj_[b
Lzdbf h[jZzahf k_j\bk agzZqgbl_evgh \b~ hbaf_gy_1| ijb\uqgu_
p_kku \ hjl]ZgbaZpbb < kemqgZ_ _keb dZdZy |Ih ijh*\bgmlZy

sZy \ k_[_j_lezf_glu h[jZzah\Zgb_ b kbkl_fm fhib\Zpbb m™_ |
\ dhfizgbb gh\h_ gZijz\e_gb_ jZa\blby ijb\h~bl d g_h[oh”"b/1
f_g_gby kms_kl\mxs_c kbkl_fu K ~jm]Jhc klhjhgu _keb \g_
kz \ dhfiZzgbb klZeh i_j\uf hkfuke_gguf \g_"j_gb_f [bag_Kk ij
dhfizgbb ij_~klhbl ij_I_ji_Ilv “helbc ijhp_kk baf_g_gbc khijy’
ljzlzfb jhlZpb_c i_jkhgZeZ b baf_g_gb_f p_e_c az”~Zq b fu
g_ \k_c hjl]ZgbazZpbb b dhfzg”u __ jZ[hlgbdh\

P_evx "Zgghc jZ[hlu [ueh bkke_~h\Zgb_ gZb[he__ agZqgb:
k_j\bkgh]h ih*oh~Z b nhjfbjh\Zgb_ jy~Z ij_~eh _gbc ih fh™_j
\bkghklb gz ij_"ijbylbb gZ hkgh\Zgbb bamq_gby hiulZz |I_o dh
kijZ\bebkv k wibf < j_amevlZl_ gzZf m~Zehkv \uy\blv qlh hk
k_j\bkghlh ih*oh~Z gz ij_"ijbylbb y\ey_Iky j_]ImeyjgZy jZ[hlZ
I1Zfb kbkl_fhc h[mqg_gby b fhib\Zpbb i_jkhgZez < dzZ ~hf ba
m~rZehkv hibkZlv jy® klzZzg”Zjlh\ b \uy\blv oZjZdl_jbklbdb dF
x|l g_dhlhjuf dhfizgbyf kgblzZlvky emqgrbfb \ k_j\bkghklb

Kibkhd ebl_jZImju

Dhleyjh\ B > Nmgdpbb Ih\Zjh\ b mkem] \ kh\j_f_ggh

B > Dhleyjh\ <_klghd G=MWMK d+F('1

5%6))"

Wdheh]bazZpby jhagbgghc Ihjlhleb ZgZeba kljZl_]bc
B < DZimklbgZz = X Fblyrbg X < DZIljZrh\z 6LE
Rl /LIH 6FLHQFHYV BQG $JULFXOWXKIH @=*+g

‘2, —('1 2-&;&2

Fblyrbg = X Hlghr_gb_ ihlj_[bl_e_c d wdheh]bqg_kdbf bg
jhagbgghc Ihjlhle_ wfibjbg_kdbc ZgZeba = X Fblyrbg <

FZjd_lbg] \ Jhkkbb b aZ jmE<htK @+@'1 28%556
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Yg_gdh F ; Iljh[e_fu jZa\blby bggh\Zpbhgguo kljzZlI

F ; Yg_gdh F ? Yg_gdh < | =Ze_gdh ljh[e_fu
ghfbdb —< — K g+('1 3&*.,1

Fblyrbg = X Hj]J]ZgbaZpby hgeZcg ijh*rZ" ~ey fZeuo
]h\uo ij_"ijbylbc = X Fblyrbg Kh\j_f_ggu_ \uah\

b mijz\e_gby \ Jhkkbb \ mkeh\byo fghlhiheyjagh]h fbj:
b I_abkh\ *hdezZz”~h\ F_""mgZjh~ghc gZmqggh ijZzdlbqg_|
Kzgdl I_1_j[mj] Zij_e¥XzZgdl]l_I_j[mj] HHH ©Kdbn
ijbgla —K @+Z('1 :'03/&
Dmj[Zgh\ : O Hp_gdZ i_jki_dIb\ jZa\blby eh]lbklbdb \
\baZpbb wdhghfbdb b IjZgknhjfZpbb khpbZevghc kn_j
< : lehlgbdh\ Ba\_klby KzZgdl I_I_j[mjlkdh]h ]
lh wdhghfbg_kdh]lh mgb\_jkkl_1Z —K d+D
("l &63%$&
Lji_g”u jZa\blby fhib\Zpbhgguo kbkl_f Jhkkbb p_eb &
guc j_kmjB® KWWSV KU PHGLD UX WUHQG\ UD
VLVWHP URVVLL WVHOL ]JDGDFKL < F*X8[%],9 ~.
Dmj[Zzgh\ : O Khijhlb\e_gb_ i_jkhgZeZ hjlZgbazZpbb
e_gq_kdbo bggh\Zpbc ijbgbgu ijh[e_fu b imlb j_r_
[Zzgh\ E : Djhg ljh[e_fu wdhghfbdb b mijzZ\e_ghb:
dhfie_dkhf —< —K D+A'1 5$8/3%
Dmebdh\Z H F WdhkbkI_fZ gh\uc nhjfzl kh\j_f.
H F Dmebdh\Z K > Km\hjh\Z <_klgbd :dZ"_fbb agz
- K D+ 2, — ("1 7*66(;
Dhleyjh\ B > Dhfie_dk bgl_jg_I fZjd_Ibg]Z gh\uc ih”c
ih\ Bgl_jg_I| fZpd_Ibglc —K D+('1 9&025"

K\_~ _gby h[ Z\lhjZo

Fmobg ?\]_gbc FZdxpfhl\\EZg!| gZijZ\e_gby ©Hj]ZgbazZpby

e_gb_ [bag_k ijhp_kkZfb \ kn_j_ Ihjlhleb® KzZgdl I_I_j[
gbg_kdbc mgb\_jkbl_I bf 1_1jZ <_ebdh]h Jhkkby
me lhebl_ogbq_kdZy H PDLO HY PXK#\DQGH[ UX

OXNKLQ (YJBIDYWHU V 3URJUDP 6WXGHQW 3HWH
3RO\WHFKQLF 8QLYHUVLW\ 6DLQW 3HWHUVEXUJ 5X
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M>D

lehlgbdh\Z L < Dhibd : <
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

JHEV HILH<UO IJH>H<HEVKL<?GGUO JUGDH<
< H;?KI?Q?GBB IJH>H<HEVKL<?GGHC ;?AHI:KGHKLB

KLJ:GU

P_ev "Zgghc 4Afihld _eblv f_klh b jhev hilh\uo ijh*h\hevkl\_gguo jugc
h[_ki_qg_gbb ijh~h\hevki\_gghc [_ahiZkghklb kljZgu GZ hkgh\Zgbb Zq
fhh[_ki_gq_gby ih hi*_evguf ]jml izf |Jh"h\hevkl\ gguo Ih\Zjh\ h[_Kki.
ijh~h\hevkI\_ggmx g_ aZ\bkb hklv kljZgu hij_"~_e_gu ijbhjbl_lgu_ gZi
|_evghklb hilh\uo |Jh’\h\hevkl\ gguo jugdh\ Thj_amevizIZf bkke_~h\Z
\h~ h agZq_gbb hilh\uo ijh*h\hevkl\_gguo jugdh\ \ h[_ki_qg_gbb ijh~h
g_aZ\bkbfhklb kljZgu

Dexq_\u_ keh\Wirh\hevkl\_ggZy [_ahiZzkghklv hilh\u_ ijh~h\hevkl\_gg
db mjh\_gv kzZthh[_ki_q_gby ijhA"h\hevki\_ggufb Ih\ZjZfb

.RWLN $ 9 3ORWQLNRYD 77 9
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

7+(52/( 2) :+2/(6$/( )22' 0$5.(76 ,1 (1685,1*
7+( &28175< 6 )22' 6(&85,7<

7KH SXUSRVH RI WKH SDSHU LV WR GHWHUPLQH WKH SODFH DQG
WKH FRXQWU\ V IRRG VHFXULW\ 7KH DXWKRUV DQDO\]H WKH OHY
R1 IRRG SURGXFWV HQVXULQJ WKH IRRG LQGHSHQGHQFH RI WK
DFWLYLW\ IRU ZKROHVDOH IRRG PDUNHWY $V D UHVXOW RI Wk
LPSRUWDQFH RI ZKROHVDOH IRRG PDUNHWY LQ HQVXULQJ WKH |
.H\ZRUGR'RG VHFXULW\ ZKROHVDOH IRRG PDUNHWV WKH OHYHO

<i_j\u_ ihgylb_ ©ijh~h\hevkl\_gghc [_ahiZkghklb® [ueh k
\Zgh Ijh~h\hevkl\_gghc b k_evkdhohayckl\_gghc hj]j]ZgbazZphb
gZ <k_fbjghc ijh~h\hevkl\_gghc dhgn_j_gpbb \ ] dzd ©OF.
gZebqgb_ "bag_ggh \Z guo ijh*mdlh\ iblZgby "ey ih~"_j Zgby
jthZ ihlj_[e_gby«2 > @

< ;;,\_d_ih*oh” d ihgylbx ijh~h\hevkI\_gghc [_ahiZkghkltk
beh\Zeky \h \k_h[t_fexsmx dhgp_ipbx ijh*h\hevkl\_gghc h[_Kki
\dexgZxsmx dzd nbabq_kdmx 1Zd b wdhghfbg_kdmx ~hklImi
ghklv b dZg_kl\h \ khqg_lZgbb k ijbgpbiZzfb mklihcgb\h]lh jZa\l
kiI\_gghlh jugdz

< Jhkkbb ihgylb_ b p_eb h[_ki_qg_gby ijh~h\hevkI\_gghc [_ah
u_ [ueb hij_~_e_gu \ >hdljbg_ ijh*h\hevkl\_gghc [_ahiZkg
kdhc N_~ _jzZpbb mlI\_j°~ gghc mdZaZfb Ij_ab”_glZ JN \
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KhleZzkgh >hdljbg_ ijh~h\hevklI\_gghc [_ahiZkghklb JN
gZy [_ahizkgkmklvizdh_ khklhygb_ khpbZevgh wdhghfbq_
kljZgu ijb dhlhjhf

— h[_ki_gqb\Z_Ilky ijh~h\hevkI\_ggZy g_aZ\bkbfhklv Jhk

— 1ZjzZglbjm_Ilky nbabg_kdZy b wdhghfbg_kdZy ~“hklImi
"mdpbb ey dZ ~h]h ]jZ"~ZgbgZ kljZgu

— 1Zjzglbjm_Ilky “hklmighklv ibs_\hc ijh*mdpbb khhlI\
azZl_evguf Ij_[h\Zgbyf

— 1Zjzglbjm_Ilky “hklmighklv ibs_\hc ijh*mdpbb \ h[t_
jZpbhgzZevguo ghjf ihlj_[e_gby g_h[oh”bfuo "ey ZdlIb\
h[jZzaZ “bagb? > @

\ KIjZzl_]bb gZpbhgZevghc [_ahiZkghklb JN mlI\_j°
ijh~h\hevklI\_ggZy [_ahiZzkghklv m _ \oh”~bl khklZ\ghc q:
pbhgzZevghc [_ahizZzkghklb kljZzgu b ih*jZzamf_\Z_ | \ gbk
ke_"mxsbo azZz”~"Zq > @

— h[_ki_q_gb_ mklhcgb\h]lh jZa\blby j_Zevgh]h k_dlhjZ
gb_ jugdh\ Ih\Zjh\ b mkem] gZ hkgh\_ i_jki_dlb\guo \ukl

— mdj_ie_gb_ _~bgkl\Z wdhghfbq_kdh]h ijhkljZzgkI\Z jZ.
b ohayckl\_gguo klya_c f_" m km[t_dlZfb Jhkkbckdhc N

< gZklhys__ \j_fy \ klyab k wdhghfbq_kdbfb kZgdpbyfl
kbckdhc N_~_jZpbb azdjulb_f ijzdlbq_kdb \k_]lh jugdZ i
Ilh\Zjh\ ihkimiZzxsbo ba “jm]bo klzg h”gbf ba dexqg_\u
bfihjlhazf_s_gb_ \ Jhkkbb dhlhjh_ \ dhg_qghf blh]_ kfh
ijh~h\hevkl\_ggmx g_aZ\bkbfhklv kljZgu

Ihrijh~rh\hevkI\_gghc g_aZz\ihighffizk Ihky \hafh ghklv kZzZ:
h[_ki_q_gby kljZzgu hkgh\gufb \b”Zfb hl_qg_kI\_gghc k_e\
ijh"mdpbb kujvy b ijh*h\hevkl\by > @

Kljzgz kqgblzZ_lky g_aZ\bkbfhc \ ijh*h\hevklI\_gghf ieZz
kZfhh[_ki_q_gby khklz\ey_1| ih [hevrbgklI\m ijhAmdIlh\ il
h[oh~bfhklb g_ f_g__

>Zggu_ ih fbgbfZevgh ~himklbfhfm mjh\gx kZfhh[_ki_c
guf Jjmiizf ijh~h\hevklI\_gguo Ih\Zjh\ ijb\_~_gu gZ jbk

ljbgylzy \ ] =hkm~ZjkI\_ggZy ijh]ljzffz JN ©JZa\bl
ghklb b ih\ur_gb_ __ dhgdmj_glhkihkh[ghklb?2 hij_~_ebe
kh[kI\_gghc wdhghfbdb \ I g b k_evkdhohayckl\_gghc
kfhljy gZ wdhghfbqg_kdbc djbabk ~Zeb \hafh ghklv jZa\b
s_\hc ijhfure_gghklb b k_evkdh]h ohayckl\Z > @

Mjh\_gv kZfhh[_ki_q_gby hkgh\gufb ijhA"mdlZfb iblZghby
klzlz JN \ I_qg_gb_ ihke_~gbo e_| kms_kgblgehw \ujh

gmx jhev kuljZeZ iheblbq_kdZy kljzI_]by Jhkm~AZjkI\Z gZ
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Jbk Mjh\_gv kzZfhh[_ki_qg_gby ih hi*_evguf ]JjmiiZf ijh"h\hevkI\_gguc
h[_ki_gb\Zxsbc ijh*h\hevkI\_ggmx g_aZ\bkbfhklv

Mjh\_gv kZfhh[_ki_q_gby jZkkgblu\Z_Ilky dZd hlghr-gb_ h[t_fZ i

ba\_~_gghc \ kljZzg_ d h[t_fm __ \gmlj_gg_]lh ihlj_[e_gby

HrgZdh d dhgpm 1h~rZ ih hir_evguf ]JjmE&fbllg\Zjh\ kljz
"hklib]ez fbgbfZevgh]lh mjh\gy kZfhh[_ki_g_gby ihalheyxs_
ijh~h\hevklI\_gghc g_aZ\bkbfhklb jbk
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Jbk Mjh\_gv kZfhh[_ki_g_gby hkgh\gufb ijh"mdlzZfb iblZgby \ D+0
ih "Zgguf JhkklZlZ JN > @

Ilh "Zgguf JhkklzlZz JN \ 1h*m mjh\_gv kZfhh[_ki_q_
dbf gzijz\e_gbyf dzd fykh kZozj a_jgh jzZklbl_evgh_ fZk
beb ij_\ukbe fbgbfZevgh "himklbfuc mjh\_gv

HrgZdh h[t_f ijhba\h”kI\Z fhehqghc ijh*mdpbb ybp dZjlhn_
s_c b njmdlh\ _sz g_~hklZlhg_g ~ey Ihlh qglh[u h[_ki_qgblv ij
gmx g_aZ\bkbfhklv kljZgu hl bfihjlz < j_r_gbb wlhc ijh[e_fu
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fh™_ 1 ihfhqv ijb\e_q_gb_ fZeuo b kj_~gbo nhjf ij_"ijbgbfZz
j_ ijhba\h~kI\Z k_evkdhohayckl\_gghc ijh*mdpbb

< gZklhys__ \j_fy \ Z]jheh]bklbd_ kms_klI\mx|l p_eu_ p
dh\ qlh ijb\h”bl d kgb _gbx “hoh”~ghklb ijhba\h”bl_e_c |
d m\_ebqg_gbx dhg_qgqghc klhbfhklb ijh*mdpbb dhlhjZy k
fbg_kdhc “hkimighklb ijhAmdlh\ iblZgby ~ey ihlj_[bl_ey

KharzZgb_ b jZza\blb_ hilh\uo ijh~h\hevkl\_gguo jugdh\
ijh[e_fm k[ulZ ijh~mdpbb hl_q_kI\_gguo k_evkdhohayckl
ba\h”~bl_e_c gZ \gmlj_gg_f jugd_ h[_ki_gblv nbabqg_kdn
Ahklimighklv Th\Zjh\ "ey gZk_e_gby

Hilh\u_ ijh~*h\hevkl\_ggu_ jugdb ihfhlml jZkrbjblv ~hkl
| _ex fZehfm Z]jh[bag_km qZklh bkiulul\Zxs_fm keh ghkll
ehdZevgu_ jugdb >ey gZk_e_gby kljZgu ihy\le_gb_ hilh\
guo jugehwlh b jZkrbj_gb_ gbkeZ ehdZpbc ~ey ijbh[j_I_¢
iblZzgby | _ h[_ki_q_gb_ nbabg_kdhc "hkimighklb

>ey “hklb*_gby "Zgguo j_amevliZlh\ Dhgp_ipby jZa\bll
\hevkl\_gguo jugdh\ \ Jhkkbckdhc N_”*_jZpbb hij_~_ey_|
— jZa\blb_ fZehlh b kj_"~g_1lh ij_"ijbgbfZl_evkI\Z \ kn_
b h[jZs_gby ijh~mdlh\ iblZgby b ih\ur_gb_ _1h ij_klb Z
— mijhs_gb_ "hkImiZ k_evohaijhba\h”bl_e_c d ijyfuf
kgb _gb_ banr_j _d b dzd ke_"kl\b_ p_g gZ ijh~mdlu ib
— ihfhsv jhkkbckdbf k_evohaijhba\h”bl_eyf \ k[ul_ k\
dzd fh'gh [eb _ d ihlj_[bl_ex \ djmiguo Jhjh"Zo

Gh\Zy kbkl_fZ hilh\uo ijh~h\hevkR wdlguld gurgagth\klv hj
l]Zgbah\zZgghlh k[ulZ k_evkdhohayckl\_gghc ijh"mdpbb
nhjf ohayckl\h\zZgby Hilh\u_ ijh*h\hevkl\_ggu_ jugdb iha
dj_klvygkdh n_jf_jkdbf ohayckl\Zf kzZ~h\h~"Zf eb[h kZfb!
s_ggmx bfb ijh*mdpbx gZijyfmx gZ |Zdbo h[t_dlZo eb][h
azZlhlh\bl_evgu_ imgdlu ij_"ijbylbc ihlj_[bl_evkdhc dhhi

Lzdbf h[jZzahf kha~Zgb_ hilh\uo ijh~h\hevkl\_gguo j
j_rblv wdhghfbg_kdb_ b khpbZevgu_ azZz~Zgb hilbfbabjh
ijh~h\hevkl\_gguc jughd h[_ki_gblv wdhghfbg_kdmx b n
ghklv ijhA"mdlh\ iblZgby *ey gZk_e_gby b mdj_iblv ijh~f
hizkghklv kljZgu

Kibkhd ebl_jZImju

<k_h[sZy ~"_deZjZpby h ebd\b”"Zpbb Jheh”Z b g_"h_
fbjghc ijh~h\hevkI\_gghc dhgn_j_gpb_c ghyljy ]
j_kmjk®&5/ KWWSV Z2ZZ XQ RUJ UX GRFXPHQWYV
KXQJHU VKWPO ~ZIZ h[jZs_gby

=hkm~ZjklI\_ggZy ijh]jzffZ Jhkkbckdhc N_~_jZpbb ©.
e_gghklb b ih\ur_gb_ __ dhgdmj_glhkihkh[ghklb? ihklz
| _evkIi\Z Jhkkbckdhc N_”_jZpbb hl ] « \Vj_n



< >We_dljhgguc48bmjka@vwsy EDVH JDUDQW UX
NZIZ h[jZs_gby
>hdljbgZ ijh~"h\hevklI\_gghc [_ahiZkghklb Jhkkbckdhec N_~*

lj_ab~_glZ Jhkkbckdhc N_~_jZpbb hl  yg\Zjy I
guc j_kmiB® KWWSV GRFV FQWG UX GRFXPHQW
s_gby

Dhgp_ipby jZza\blby hilh\uo ijh~h\hevkl\_gguo jugdh\ \ J
N_"_jZpbb jzkihjy _gb_ IjZ\bl_evkI\Z Jhkkbckdhec N_"~_jZpl
ly[jy ] « j >We_dljhggu85%/ kmnyk®S JRYHUQPHQW
GRFV DOO NZ1Z h[jZs_gby
H KIjzZl_]bb gZpbhgZevghc [_ahiZzkghklb Jhkkbckdhc N_
lj_ab”_glzZ JN hl < >We_dljh@&uc K WnSR/@
ZZZ FRQVXOWDQW UX GRFXPHQW FRQVBGRFB/$:B

F o F E 1l DH ~ZIZ h[jZs_gby
K_evkdh_ ohayckl\h \ Jhkkbb klZlbklbg-kdbc k[hjg
K >We_dljhggue BSmKKW@WSV URVVWDW JRY UX VWRL
6 ;B SGI "ZIZ h[jZs_gby

K\_~_gby h[ Z\lhjZo

lehlgbdh\zZ LZfzZjz <bdithgh\dZog gZmd ijhn_kkhj ijhn_Kkl
dZn_"ju lhjlh\h]h ~_eZ b j_dezZfu :GHH <H P_gljhkhxazZ JN
mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb? Jhkkby ] ¢
ij D FzZjdkz H PDLO JRRGPDQJ#VLEXSN QVN VX

Dhlbd :ggZ <bdlhdBggdZ!l_og gZmd ~hp_gl dZn_"ju Ih\Zjh\_"’
wdki_jlbau Ih\Zjh\ :GHH <H P_gljhkhxaz JN ©Kb[bjkdbc mg!
lj_[bl_evkdhc dhhi_jZpbb? Jhkkby 1 Gh\hkb[bjkd ij I
H PDLO H[SHUWLV#VLEXSN QVN VX

3ORWQLNRY®RDIRBDEDWH Rl 7THFK 6FLHQFHV 3URIHV
7UDGH DQG $GYHUWLVLQJ 6LEHULDQ 8QLYHUVLW\ RI &RQ\
1RYRVLELUVN 5XVVLD JRRGPDQJ#VLEXSN QVN VX
.RWLN $@OPDOLGDWH RI 7THFK 6FLHQFH $VVRFLDWH
RI &RPPRGLW\ 6FLHQFH DQG *RRGV ([DPLQDWLRQ 6LEH
&RRSHUDWLRQ . ODU[$YH 1RYRVLELUVN 5XVVLD



M>D

KZebc < <

Kb[bjkdbc mgb\_jkbl_I| ihlj_[bl_evkdhc dhhi_jZpbb Kb[MN
_[h\Z > <

Gh\hkb[bjkdbc JThkm~ZjklI\_gguc i_"~Z]h]bg_kdbc mghb\_jk
>BG:FBD: KH<J?F?GGH=H IHLJ?;BL?EVKDH=H JUGD:

< klZIv_ jzkkfhlj_gh ~\b*_gb_ ihlj_[bl_evkdh]h jugdZ \ p_ehf b

khklz\eyxsbo we _f_glh\ Kijhkz ij_"eh‘_gby p_g lhjlh\eb b ~j
ygb_ gZ ihlj_[bl_evkdbc jughd f_""mgZjh*guo kZgdpbc ihdmiZz
hkhagZggh_ ihlj_[e_gb_ hgeZcg ihdmidb i_jkhgZebaZpby pb

IhdZazgh khklhygb_jhagbgghc Ilhjlh\leb dzZd qzklb ihlj_[bl_evkdh
z jZa\blby <uyle_qgu ijh[e_fu kh\j f_gghlh jugdz I1Zdb_ dzd *
ki\h |JhAh\hevk|\by gZ hl_q_kI\_gghf jugd_ bgneypby b jhkl jhag
lj_gu \uah\u b |_g~ gpbb jZa\biby kh\j_f gghlh ihlj_[bl_evkdh]h
Dexq_\u_ kehfhZ Tbl_evkdbc jughd jbl_ce jhagbggZy lhjlh\ey

hgeZcg lhjlh\ey

6DOLL 9 9

6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRC
*OHERYD ' 9

1RYRVLELUVN 6WDWH 3HGDJRJLFDO 8QLYHUVLW\

'<1$0,&6 2) 02'(51 &21680(5 0$5.(7

7KH DUWLFOH FRQVLGHUV WKH G\QDPLFV FKDOOHQJHV DQ
PDUNHW DV D ZKROH DQG VKLIWV ZLWKLQ LWV FRQVWLWXH
7KH DXWKRUV VWXG\ WKH LPSDFW RQ WKH FRQVXPHU PDUNHW
FRQVFLRXV FRQVXPSWLRQ RQOLQH VKRSSLQJ SHUVRQDOL]
WKH FXUUHQW WUHQGY LQ UHWDLO DV SDUW RI WKH FRQVX
WKH VKRUWDJH RI JRRGV WKH TXDOLW\ RI IRRG RQ WKH GRI

H\ZRUGRQVXPHU PDUNHW UHWDLO UHWDLO WUDGH HFR

Lj_Ibc ]h~ hl_q_kI\_gguc ihlj_[bl_evkdbc jughd gZoh:
gbb \ualzZgghf i_j\hgZgzZevgh dh\brgufb mkeh\byfb Z I_
fb kzgdpbyfb dhlhju_ ih\e_deb azZ kh[hc jhkl p_g gZ \k.
kgb  _gb_ ihdmizZl_evghc kihkh[ghklb gZk_e_gby gZjmr
p_ihg_d b A"_nbpbl bfihjlghlh kujvy 1Ihlj_[bl_evkdbc jug
kI\h hij_~_e_gbc JZg__ ih~ I_jfbghf ©jughd? ihgbfZeb i
ihdmizl_eb b ijh~Z\pu \klj_gZebkv “ey h[f_gZ Ih\ZjZfb =
bkihevam_lky Ihedh\Zgb_ jugdZ \ rbjhdhf b madhf jZkk
gb_f agZg_gbc jZaebgguo \b~h\ jugdzZ \g_rgbc \gmlj_c

“h\hevkl\by b | i K_lh~gy fu “b\zf \ fbj_ ihlj_[bl_evk
1" _ lezZ\guf hjb_glbjhf \uklmiz_1I| ihlj_[bl_ev >ey ~Zggh
gZb[he__ ih?"oh”?ysbf [m~2_I mI\_j°"~ _gb_ qlh ©jughd g_ vy

gb \_svx gb dhee_dlb\ghc kmsgwllvixhplukgkhdijb\h~"bfuc



\ M\b _gb_ \azbfh”_ckl\b_f fgh _kI\Z bg”b\b~h\ khljm~gbqgZz:
\byo jZza”_e_gby Ijm~rza > @ Ke_"~h\zZl_evgh fgh]lb_ ~jm]b_ h
f_ihdmizl_ey hij_"~_eyxl jzaf_j jugdzZz _]h kljmdImjm b ~jm]

Ihlj_[bl_evkdbc jughd gZoh”blky \ ihklhygghf ~\b _gbb dZz
]Zgbaf <uah\u klhysb_ i_j_"~ wdhghfbdhc Jhkkbckdhc N_"_
s _fbjh\u_ I _ogheh]bg_kdb_ Ij_g”u wdheh]by Z I1Zd _ baf_g
ih\_"_gby dhg_qguo ihlj_[bl_e_c b fgh]lh_ ~jm]hhijb~hbaf_gyx
N eyxl _1h “bgzZfbdm

P_ev "Zgghlh bkke\wW\&gdly ijbgbg az”Zxsbo gZijz\e_gb
"bgzZfbdm jZa\blby ihlj_[bl_evkdh]h jugdZ mklZgh\e_gb_ kh
“h\ \ *Zgghc kn_j_

< oh”_ bkke_"h\Zgby bkihevah\Zebkv f_Ih~u kjzZ\gbl_evgh
ghfbg_kdhc klZlbklbdb

Hl_qg_kI\_gguc ihlj_[bl_evkdbc jughd gzZijyfmx az\bkbl hl
g_kdhc kbImzZpbb dhlhjZy k_cqzZk ozZjzdl_jbam_Ilky kgb _gb_
k_e_gby Z ke_"~h\Zl_evgh b khdjZs_gb_f gbkeZ ihdmizl_
N_~_jZpbb LZd \ i_j\hf ihem]h”bb ] 9Zk_e_gb_ JN mf

luk q_eh\_d \ Zi eszbg#z_ luk > @ KhdjZs_gb_ gbke_
kib ijhbahreh 1Zd _ \ k_gly[j_ ihke_ h[tyle_gby gqZklbgghc
lh ~_fhljZnbqg_kdbf ijh]lghazf JhkklzlzZz ijhp_kk khdjZs_gby
\' JN ijh”*eblky ~h ] Lzdbf h[jZzahf ih” \ha”~_ckl\b_f ~_
kdbo ijhp_kkh\ hl_q_kI\_gguc ihlj_[bl_evkdbc jughd bkiulu\!
\mx |_g”~_gpbx khdjZs_gby

KljmdImjz ihlj_[bl_evkdh]lh jugdZ ij_I|_ji_\Z_1 agZqbl_evgu
Ih~ \ha”_ckl\b_f kZgdpbc fghlb_ aZjm[_"gu_ b]ljhdb =DUD
Ajm]lb_ ihdbgmeb jughd JN KzZgdpbyfb ij_"mkfzljb\Z_Ilky ki
ihjlz fghlbo Ih\Zjh\ hkh[_ggh keh gh |I_ogbqg_kdbo b \ukhdhl_o
ijhba\h~klI\h dhlhjuo \ JN g_ gZeZ _gh [ulh\Zy |_ogbdzZ e_]
[beb dhfivxl_ju dhkf_IbdzZ b fghl]h_ ~jmlh_ GZ ~hex bfihjl
Ih\Zjh\ ~ey "hfZ gZ ihlj_[bl_evkdhf jugd_ JN ijboh”behkv hdtl
f_lhlh f_klgu_ ijhba\h”bl_eb bf_xI \ukhdmx azZ\bkbfhklv hl
h[hjm~h\Zgby Kkujvy nmjgblmju

Keh ghklb \hagbdeb 1Zd _ gZ jugd_ iZjnxf_jbb b dhkf_lI
guc \_k bfihjlz ih gbf khklz\ey_| [he__ iheh\bgZ ba ghbc
gZ _\jhi_ckdb_ kljzgu Z ehdZebah\Zggh]lh \ JN ijhbal\h
e_"bl bghkljzgguf [j_g~Zf ljbf_jgh IZdZy "_ kbImZpby kdeZ
jugdZo ba”_ebc ebgghc ]b]b_gu ~ey \ajhkeuo b ~_|I_c "hey

NZ Zo dhe_[e_Ilky hl Ah "hey bfihjlguo kj_"kI\ ~ey KkIk
db khklzZ\ey_| @+@ > @

Ke_~h\zZl_evgh ij_"~eh _gb_ Ih\Zjh\ hkh[_ggh bfihjlguo g2
ghf ihlj_[bl_evkdhf jugd_ bf__I I_g~_gpbx d khdjZs_gbx A

gZklv ihdmizl_evkdh]h kijhkZz [m~_1 g_ m~h\e_I\hj_gZ beb r
\ iheghf h[t_f_

< j_amevlZIl_ bfihjlhazf_s_gby Z IzZzd _ ihklZ\hd Ih\Zjh\ il
guf bklhggbdzZf Lmjpby :aby ;_eZjmkv b “jm]lb_ gZ jugd_ i
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khfgbl_evghlh ijhbkoh *_gby ba azZ hlkmlkl\by jZaj_r_c¢
ey gZ j_ZebazZpbx _]h \ ~Zgghc ]_hl]jZnbg_kdhc Ihgd_ |
dZq_kI\Z Z I1Zd _ ihklmie_gb_ gZ jughd dhgljzZznzdlZz

QZklvx ihlj_[bl_evkdh]lh jugdZ y\ey_Ilky ijh*h\hevkl\b_
\hc wdhghfbg_kdhc j_Zevghklb "Zgguc jughd ihkljzrZe '
bkg_agm\rbc bfihjl fh™ _I [ulv ihglb iheghklvx aZf_szg hl
ijh"mdlzfb h~gzZdh mjh\_gv bo dZq_kI\Z gZ jugd_ \uau\Z
Ihf qlh ih*"Z\eyxsZy gqZklv ijh~h\hevkli\by \ JN \uimkdz_Il
k I_ogbg_kdbfb mkeh\byfb LM ijhba\h”bl_e_c Z g_ klZ
AN ckl\mxs_fm aZdhgh”ZIl_evkl\m Ij_[h\Zgby LM g_ ~he’g
\Zgbc dhlhju_ mklzZgh\le_gu \ klZg”~ZjlZo WIh]h ijZ\be.
bal\h~bl_e_c g_ ijb~_j b\Z_Ilky 1Zd dzZd gbadzZ f_jZ hl\_
gZjmr_gb_ < j_amevlZIl_ ihlj_[bl_evkdbc jughd hdZaZe
s_\hc ijhA*mdpb_c g_\ukhdh]h dzq_kl\z

>ey ihlj_[bl_evkdh]h jugdZ JN dZd b “ey “jm]bo kljZg
bgneypby Ijh~h\hevkI\_ggZy bgneypby \ dhgp_ 1 M

f_k ] hgZ khklZ\beZz Ijb wihf gz fgh]b_ \b”u
gby jhagbgqgu_ p_gu agZqgbl_evgh \hajhkeb-dBE~"hjh Zeb
ih"kheg_qgh —gZkeh dmdmjmaeghhqflbkg & —oe_|
gz Ih\y2 gz fhehdh k ZogZ4 > @ < fzjl_

] jhagbgqgu_ p_gu gZ \k_ [_a bkdexqg_gby g_ijh*h\he

\hajhkeb b ijhrhe Zxl ih\urZlvky WIlh mklhcqgb\Zy |I_g”_
| _evkdh]h jugdz JN

< kh\j_f_gguo kZgdpbhgguo mkeh\byo "hfbgbjmxsbf Ij
[bl_evkdhf jugd_ klZgh\blky wdhghfby dzd ~ey ihlj_[bl
g_kZ hldZa hl g_gm guo |jZl w*kyjilbdmisZlkleyggh \u[h]
IhVZjh\' \ miZzdh\dZo f_gvr_J]lh jZzaf_jZz ~ZmgkZcabg] ij_"
jh\Zgguf Ih\Zjzf b Ih\Zjzf [_a miZdh\db WIZ h[s_fbjh\Zy
0zZjzdl_jgZ b ~ey hl_q_kI\_ggh]h ihlj_[bl_ey \ klyab k kh
gZk_e_gby kgb _gb_ jZkiheZ]Z_fuo "_g_"guo “hoh”h\ ¢

., d\ZjlZe_ ] ih kjz\g_gbx k khhI\_IkI\mxsbf i_jbh~?
lh 1h~Z khklZ\beh > @ GZjy™m k "_eZgb_f wdhghf
kbevg__ ih]jm Z_lky \ kj_"m hgeZcg ihdmihd >jZc\_jhf

ghc kn_j_ hgeZcg yl\ey_|lky nmhjfEAZHBIUREHU\ih\k_~g_\
ghlh kijhkzZ g_j_a bgl_jg_I K_lh~gy ijhbkoh”bl \kljZb\Z¢
A_ckl\mxsb_ [bag_k wdhkbkl_fu ij_~klZ\eyxsb_ kh[hc pk
kiI‘\h ]1~_ [_krh\gh ~_ckl\m_1I gZ[hj iZjlg_jkdbo beb kh[kl
K jhklhf ihimeyjghklb hgeZcg lhjlh\eb jZa\b\zZ_Ilky Ij_g”
pbx ij_"eh’ _gbc ex[hc ihlj_[bl_ev \ezZ”~_xsbc kfZjlnhg
eZlv mkem]m jhagbqgh]lh fZ]ZabgZ i_jkhgZevghec
WdhghfbdzZ JN “ebl_evguc i_jbh” gZoh”blky \ djbabkghf
lj_[bl_evkdhf jugd_ihemqgbeZz jZza\blb_ Ihjlh\ey ij_bfms_
I _ogheh]lbgguo nhjfZlh\ Hkgh\guf dZgZehf ijh~Z" \ jhat
Ihjlh\Zy k_Ilv Ih khklhygbx gZ gZgZeh 1h~zZ iylv dj
guo k_I_c¢c \ Jhkkbb azZzgbfzxl jugdzZz > @ JhagbqggZ
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oZjzZdl_jbam_Ilky jZa\blb_f \ jZaebqgguo Zki_dlZo ljZ*"bpbhg
ihyle_gb_f \k_\hafh guo ]b[jb~rguo nhjfZlh\ bgl_]jZpby k_I1_
eb \ p_ehf k nbgZgkh\hc b [Zgdh\kdhc bgnjZkljmdIimjhc Z
we_dljhgghc dhff_jpbb pbnjh\baZpb_c¢c b dhgkheb”Zpb_c Z
\uo b]jhdh\

Ihlj_[bl_evkdbc jughd JN gZoh”blky ih” ihklhygguf kZgdpk
e_gb_f Bf_ggh wlh h[klhyl_evkl\h hij_~_ey_| \ agZqgbl_ev
fbdm _]h jZza\blby OZjzdl_jguf ~ey g_]h y\ey_Iky khdjZs_ghb
nhjfbjh\Zgb_ g_[eZ]hijbylghc klIjmdImju ij_~eh _gby Ih\Zjt
aZ\bkbfhklv hl bfihjlz hkh[_ggh g_ijh*h\hevklI\_gguo Ih\Zj
ijh~h\hevkl\by gZ hl_q_kI\_gghf jugd_ g_ hl\_qgzZ_1I kh\j_f_g
DjbabkgZy wdhghfbdz JN \ugm™~Z_I| hl_q_klI\_gguc ihlj_[bl_
gZoh”blvky \ gZijy ' zgghf khklhygbb b kbkl_fZlbg_kdb ih”~klj
\uf wdhghfbq_kdbf b khpbzZevguf j_Zebyf kha”“zZgb_ gh\uo p
jbc fhrbnbdZpby ijh mdlZ b ~jm]h_

Kibkhd ebl_jZImju

Fba_k E Q_eh\_q_kdzZy ~_yl_evghklv 1jZzdlZl ih wdh¢
jbb— _ bkij b&* ey[bgkd Khpbmf Kk

KhpbZevgh wdhghfbqg_kdh_ iheh _gb_ Jhkkbb >We_dljh
85/ KWWSV URVVWDW JRY UX VWRUDJH PHGLDEDRQ

s_gby

Kmfbr_\kdzZy H AZf_klblv g_evay azZij_Iblv H Kmfbr_\kd
([FHOOHQVH <« —& g+0

GZ " _kylv dexg_\uo Ihjlhluo k_I_c ijbrehkv ihqglb jugdZz

>We_dljhgguc + &5jK& WSV QHZ UHWDLO UX QRYRVWL
NO\XFKHY\NKBWRUJRY\NKBVHWH\BSULVKORVBSRFKWLI
h[jZs_gby

K\_~ _gby h[ Z\lhjZo

KZebc <ezZ”bfbj <Zkbewdhiyg gZmd ijhn_kkhj ijhn_kkh
n_"ju lhjlh\hlh ~_eZ b j_deZfu :GHH <H P_gljhkhxazZ JN
mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb? Jhkkby 1
ij D Fzjdkz H PDLO VDOLL]#PDLO UX

=e_[h\Z >Zjvy <ezZ~dZgjh\wdhg gZmd "hp_gl ~hp_gl dz
wdhghfbdb b f_g_~"f_glZ N=;HM <H ©Gh\hkb[bjkdbc JThkm"Z,
A"Zlhlbg_kdbc mgb\_jkbl_12 Jhkkby ] Gh\hkb[bjkd me
H PDLO GDVKDBJOHERYD#LQER[ UX
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6DOLL 9ODREWRW RI 6FLHQFH LQ (FRQRPLFV 3URIH)
DQG $GYHUWLVLQJ B6LEHULDQ 8QLYHUVLW)\ RI &RQ)\
1RYRVLELUVN 5XVVLD VDOLL]#PDLO UX

*OHERYD 'RDQBIOGDWH RI 6FLHQFH LQ (FRQRPLF
'"HSDUWPHQW RI (FRQRPLFV DQG ODQDJHPHQW 1
8QLYHUVLW\ 1RYRVLELUVN 5XVVLD GDVKDBJOHER
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M>D

Rfb~l B
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

DHFFMGBD:PBHGGH? <A:BFH>?CKL<B? KM;T?DLH<
G: JUGD? BG>B<B>M:EVGH=H @BEVY

KIZIvy ihk\ys_gZ ZgZebam hkh[_gghkl_c jugdZ b h[t_dlh\ bg”"b\b”m
p_evx hibkzZgby g_h[oh~bfhklb dhffmgbdZpbhggh]h \azZbfh”_ckl\by km|[
lhjh_ hij_~_ey_Il ij_~ihkuedb nhjfbjh\Zgby dhfie_dkZ bgl_]jbjh\Zgguo
\uo dhffmgbdZpbc gZ jugd_ bg”"b\b"mZevgh]h "bevy “ey ijh"\b _gby "I

Dexq_\u_ kehyZb\b"mZevgh_ "bev_ dhffmgbdZpbhggh_\azZbfh”_ckl
lu jugdz fzZjd_Ibglh\u_ dhffmgbdZpbb jughd ihlj_[bl_ev ijh™\b"_gb_

6FKPLGW ,
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

&20081,8&%$7,21 ,17(5%$&7,21 2) $&7256
,1 7+( 0$5.(7 2) ,1',9,'8%/ +286,1*

WLFOH LV GHYRWHG WR WKH DQDO\VLY Rl WKH FKDUDFW
V LQ RUGHU WR GHVFULEH WKH QHHG IRU FRPPXQLFDWL
RSPHQW RI LQWHJUDWHG PDU QJ FRPPXQLFDWLRQV
HI¢FLHQW SUR

UGQYGLYLGXDO
FDWLRQV PD

RWLRQ RI U
KRXVLQJ
N

L
P HQWLDO REMHFWV
QLFDWLRQ LQWHUDFW

] SURPRWLRQ

< khhI\_IklI\bb k ijh]ghahf “he]lhkjhggh]lh khpbZevgh wdhgh
\blby Jhkkbckdhc N_~_jZpbb gZ i_jbh” ~h 1h~Z kljzZl_1bq_
km~ZjkI\_gghc "bebsghc iheblbdb y\ey_Iky h[_ki_gq_gb_ ~hkl
"ey \k_o dZl_]hjbc 1jz'~Zg Z 1Zd _ khhilhjlikhib_"b¢tbsfZ dhfn
ghlh nhg”~Z ihlj_[ghklyf gZzk_e_gby \ 1 q b aZ kq_|I| fZehwl?
\ gZklghklb h[t_dIh\ bgrb\b"mZevgh]h "bevy > @

lj_~ihez]Z_lky \ gzZklghklb jZpbhgZevgh_ khq_lZgb_ jZagh
kljhbl_evkI\Zz fghlhwlZz gh]lh b fZehwlZ gh]h mq_Il ijb azZkl
guo imgdlh\ ijbgpbih\ nhjfbjh\Zgby bo Zjobl_dimjgh]h h[ebc
I_evgmx ih"_j'dm ihemqgbl kljhbl_evkli\h gh\h]lh "bevy wdh
k_1f_glz fZehwlZ gh]lh kljhbl_evkI\Z AZdhghijh_dlu *Zxl hk
1]Zlv qlh gZ kljhbl_evgu_ hj]J]ZgbazZpbb \haes|Z klky \_khfZy
gblv dZzg_kI\_gguf b "hkIimiguf “bev_f gZk_e_gb_ \ jZfdZo f
[eZz]lhihemqgby ihlj_[bl_e_c

>ey “hklb _gby gZb[hevr_c wnn_dlb\ghklb kh\j_f_ggh_ n
kljhbl_evghc hjljZgbazZpbb \k_ gZs_ ijh\h~*blky gZ hkgh\_ d
ghc ~_yl_evghklb qlh Ij_[m_I hl km[t_dlh\ [ukljhc Z~ZilZp!
Xxs_¢c kbImZpbb gZ jugd_ "behc g_~\b bfhklb dhlhjuc gZkus_
h[t_dlzZfb “bevy klZjh]h IbiZz gh b jZa\b\Zxsbfky k_]f_glhf g
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"bevy h[t_dIZfb bg”"b\b"mZevgh]lh "bevy I ZmgoZmkZfb
\f_klguf jzaf_s_gb_f \gmljb dhfie_dkz Ke_~m_1I hif_Iblv
AZggu_ nhjfZlu "bevy y\eyxlky hlghkbl_evgh gh\ufb b g
[j_[m_I nhjfbjh\Zgby fhib\Zpbb bo ijbh[j_I_gby

& hrghc klhjhgu ”"ey bg\_klhjh\ [hevrhc bgl_j_k ij_"klZ
|_ A~ _cblZmgoZmkh\ J_Zevgu ke_"mxsb_ ijbgbgu \ukhd
wdheh]bgghklv \hafh ghklv ijbf_g_gby kh\j_f _gguo wg
kbkl_f [ukljh_ \ha\_~_gb_ ijb “hklZlhggh g_[hevrbo kjht
jughggZzZy ijb\e_dzl_evghklv ijblhrghklv ey Jhjh*h\ ex][
"mkljbzZevghklv h[_ki_gb\zZxl [he__ gbadmx k_[_klhbfl
pbhggu_ azljZlu gb _ > @

K ~“jm]hc klhjhgu h[t_dlu bg”"b\b"mZevgh]h "bevy ijb\e
ihlj_[bl_e_c aZ kq_l| ehdZebazZpbb "bebsgh]lh ijhkljZgkl\
ohayckI\Z hl h[s_c fZzkku “bl_e_c qlh g_\hafh gh \ fgh]
Ke_"m_I hif_Iblv qlh \i_jbh”~ iZzg~_fbb dhjhgh\bjmkzZz
kijhk gZ h[t_dlu bg”b\b"mZevgh]lh "bevy GZijbf_j ih hp
kdh]h p_gljZz G:NB jhkkbyg \ kbimZpbb \u[hjZ gh\h]h
ij_"~ihgl_gb_ g_ d\Zjlbj_ Z bg”b\b"mZevghfm ~hfm > @
lj_[bl_ey rbjhdbc \u[hj \gmljb k_]f_glZ azZ kq_I fgh]hgbk
\ jZaguo f_klZo "bkehdZpbb

Jughd bg”b\b"mzZevgh]h "bevy ~_eblky gZ

— jughd a_f_evguo mqzkldh\ a_feb ih” kljhbl_evkl\h

ebggh_ ih~"kh[gh_ ohayckl\h ih” kZ~"h\h~kl\h b *"Zqgqgh_ k
— jughd bg*b\b*mZevguo "beuo “hfh\ D h[t_dIZf jugd:
[_~"b ~hfZ gh\h]h IbiZz k[ehdbjh\Zggu_ dhll_~"b beb |2
A"hfz b _]lh jZzagh\b”rghklb “mie_dku d\Z”~jhoZmku Z |
k_edb beb ihk_edb IZmgoZmkh\ > @

LZmgoZmkWRZ]@ KRfZ¥RwI|Z guc "behc “~hf gZ g_kdhevd
mjh\g_\uo d\Zjlbj dzZd ijZ\beh k bahebjh\Zggufb \oh"Zf
ih~"t_a~Z ihemgb\rbc jZkijhkljZg_gb_ \ _\jhi_ckdbo ]hjh

Dz ~"Zy d\ZjlbjZ IZmgoZmkZ bf__1 hl®*_evguc \oh™ k meby
ebkz~gbd > @ Ih” ~Zgguf |_jfbghf fh™_| ihgbfZlvky dzZd [
b hi”_evgh klhys__ "beh_ a*Zgb_ LZmgoZmk y\ey_Ilky

Jhkkbb ohly ihgylb_ ©[ehdbjh\Zggh_ “bevz? kms_klI\h\Z
| _dimjghc dmevimj_ b ih~"h[gu_ a”~Zgby imklv b g_ ih\k_
gzZb[he__ rbjhdh \ Ijb[Zelbd_ Ijb wlhf IZmgoZmk y\ey_
ihf "bevy \ [hevrbgkI\_ Thjh~*h\ AZiZz*ghc ?\jhiu Z \ jy~_
Gb”_jeZg”u ;_ev]by <_ebdh[jblZgby IZmgoZmku nhjfb
kdhc azkljhcdb < KR: IZmgoZmku ihimeyjgu \ i_j\mx hq
ahg_ \ ihyk_f_""m ~_eh\uf "ZmglZmghf bcdhldmgagahc -
mk \ fbjh\hc ijZzdlbd_ dZd ijZ\beh hlghkblky d "bevx
kzZ hlghkbl_evgh [he__ ~hjhlhfm q_f d\Zjlbjz \ fgh]hd\z
H[t_dlu bg”"b\b"mZevgh]lh "bevy hlebgzZxlky hl h[t_dlh\ fg
evy k\hbfb hkh[_gghklyfb k\yaZggufb k bo h[kem b\Zgb_
<h i_j\uo [Zah\Zy gm ~Z \ "bev_ bf__lky \k_]*Z hij_"_¢
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\hafh ghklv j_ZebaZpbb "bag_gguo aZz~Zq q_eh\_dZ < |h ~_
klb bg”b\b"mZevghc ihlj_[ghklb dZ ~h]lh \ "bev_ azZ\bkyl hl
m~h\e_I\hj_gby wlhc gm ™ ~u b ebgghklguo ij_"ihgl_gbc <h\
m~h\e_I\hjy_| b \lhjbqgu_ ihlj_[ghklb y\eyykv f_klhf ~ey _
_gby kZfhj_ZebazZpbb ijhy\le_gby klZImkZz wdKjehvbo jZk
Z1Zpbb “beuo h[t_dlh\ jZaebqgZxlky \ aZ\bkbfhklb hl IbiZ ijb
"bevy "ey nmgdpbhgbjh\Zgby dhlhjh]lh g_h[oh~bf “hihegbl_
LZdbf h[jZzahf kms_kI\m_I ihlj_[ghklv g_ lhevdh \ kZfhf “beh
b\ mkem]Zo hij_~_eyxsbo mjh\_gv dhfnhjlZ ijh b\Zgby \ g_

Jughd bg”b\b"mZevgh]lh "bevy ij_"~klZ\ey_| kh[hc keh gmx
bfh~r_ckl\mxsbo km[t_dIh\ b \ebyxsbo nzZdlhjh\ D hkgh\guf
jugdZ bg”~b\b mzZevgh]h “bevy fh'gh hlg_klb kljhbl_evgmx
ihlj_[bl_ey ihkj_"gbdz ij_"eZ]Zxs_]h mkemlbuhdhg[bl_ex b
dj_lghc kljhbl_evghc hjl]Zgbazpbb jb_elhjz k_j\bkgmx hj]
kem 'b\Zxsmx gZ wlZi_ wdkiemZlZpbb h[t_dl "bevy DZ “~uc
\azZbfh”_ckli\m_I| f_""m kh[hc \uihegyy k\hx nmgdpbx kljhb
gbazZpby nhjfbjm_1I ij_~eh _gb_ b dhffmgbdZpbhggmx iheblb
k_j\bkgZy hjl]ZgbazZpby h[_ki_gb\Zxl k[ul b h[kem b\Zgb_ ihl
lj_[bl_ev nhjfbjm_1 kijhk jbkmghd

Hkgh\gu_ km[t_dlu hkms_kl\eyxsb_ dhffmgbdZpbhggmx ihe
gZ jugd_ bg”"b\b"mZevgh]h “bevy
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hij_~_eyxs_c ihke_"h\zZl_evghklv f_jhijbylbc h]ljZgbg_gguo
b \ijhkljzgkI\_ < ijhp_kk_ ijh*\b _gby h[t_dlh\ gZ jugd_ b
ghlh "bevy \azZbfh”_ckl\b_ f_""m ihlj_[bl_e_f kljhbl_evghc h
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b jb_elhjhf hkms_kl\ey_Iky dZd ihkj_~kI\Zf \ha”_ckl\by g
ihfhsb fZzjd_Ibglh\uo dhffmgbdzZpbc 1Zd b ihkj_~kI\Zf ~
guo k i_j_"Zq_c b h[f_ghf bgnhjfZpbb f_"~m kljhbl_evg
b jb_elhjhf >Zgguc ijhp_kk “he _g [ulv wnn_dlb\guf |
\azZzbfh”_ckl\by “he gu ihemqgblv iheh bl_evguc wnn_dl h
Lzdbf h[jzahf kha”Zgb_ bgnhjfZpbhgguo dZgZeh\ kljh
pb_c “he gh [ulv kbgojhgbabjh\Zgh k ~_ckl\byfb ihkj_"g
g_lh kh[jZggZy bgnhjfZpby gZdZieb\zZ_Iky bhjifbjjm¥kij_»
kbkl_fm bgnhjfZpbhgghlh h[f_gZ WIhIl ijhp_kk h[_ki_qb\
\azZbfh”_ckl\b_ km[t_dlh\ gZ jugd_ ihkj_"klI\hfdjZeZzbqgu
eh\' b bgkljmf_glh\ hfgbdZgZevghklv

J _]Imebjh\Zgb_ ~Zggh]h jugdZ hkms_kl\ey Iky J]hkm~Z]j
jughqgqguo j_]Imeylhjh\ [eZ]h”Zjy q_fm h[_ki_gb\Z_Iky \uil
nmgdpbc jugdZ > @ Hkgh\gufb nzZdlhjzZzfb \ebyxsbfb gZ k
dZpbc gZ jugd_ bg”b\b"mZevgh]h "bevy yleyxlky mjh\_«
dmj_gpbb ahgbjh\Zgb_ I_jjblhjbc ih oZjzdl_jm aZkljhcdb

G_h[oh~bfh azf_Iblv qlh gZ nmgdpbhgbjh\Zgb_ jugdZz
gu_ jugdb [Zdb_ dzZd jughd a_feb b mkem] GZ nhjfbjh\Zc
"mZevgh_ "bev_ [hevrh_ agZq_gb_ hdZaulZ_I| klhbfhklv 1
h[kem ™ b\Zgbb "beh]lh h[t_dlZ dhffmgZevgu_ ieZl_"b Z
fhgl h[t_dlZ \dexqZy bg _g_jgu_ dhffmgbdZpbb Jugh
jughd bg”"b\b"mZevgh]h "bevy g_j_a "hkimighklv b p_gm
bl_evkl\Z a_f_evguo mqgZkldh\ < gZb[hevr_c kl_i_gb \
liZnbb ijh_dlzZz fh _|I \Zjvbjh\Zlvky b jZaf_j azZljzl gz Z
ehdzZpbb ih® aZkljhcdm [1Zd dZd gZ i_jbn_jbcguo jugdZ
guo mqgZkldh\ kms_klI\_ggh gb”_ q_f \[ebab p_gljZ ]hjh~
ih~ kljhbl_evkl\h fZehwlZ gh]h "beh]lh dhfie_dkzZ \ Jhkk
jyrdz @+0@ hl dhg_qghc p_gu d\zZ”*jZlghlh f_ljz > @

< i_jbh” pbnjh\bazZpbb ijhbkoh”bl mdjmig_gb_ bgklbl
ihyleyxlky kzZclu Z]j_1Zlhju J~_ ij_"klZ\e_gZ bgnhjfZpby
dh\ kljhbl_evkI\Z H~gZdh hgb g_ ijh~ZxIl h[t_dlu bo ieh
jZaf_s_gby "beuo h[t_dlh\ jZaguo kljhbl_evguo hj]l]Zgba.
ijhkljzgkI\_ gZijbf_j PB:G lhwlhfm hkgh\guf km[t_dIh
bfh”_ckl\m_I k ihlj_[bl_e_f "ey hkms_kl\e_gby k*_edb ¢
evy yley_Ilky bf_ggh jb_elhj

Hj]ZgbaZpbb ih wdkiemZlZpbb b kh®_j"Zgbx bg _g_jgh
Z1Zd _ nbgzZgkh\u_ b bg\_klbpbhggu_ hj]ZgbazZpbb [Zgc
N_gby Z]_glkI\Z bihl_qghlh dj_~blh\Zgby b1 i highkylky
\ kbkl_f_ dhffmgbdZpbc gh g_ y\leyxlky hkgh\gufb kmJ:
gby 1Zd dzd ijh*\b]Zxl g_ dhgdj_lguc h[t_dl Z Ihevdh k
kdmx beb mkem]m ih h[kem b\Zgbx b j_fhglm h[t_dIZ

LZdbf h[jZahf jughd bg”b\b”~mZevgh]lh “bevy hij_"_e
ghklv khpbZevgh wdhghfbg_kdbo hlghr_gbc \hagbdz
kizbb km[t_dlh\ jugdZ b dhg_qgh]h ihlj_[bl_ey ih \hijhk
dmieb ijh*Z b b wdkiemzZIZpbb h[t_dlh\ bg”b\b"mZevg



Hkh[_gghklb jugdZ b h[t_dIh\ bgr"b\b"mZevgh]h “bevy hij_
oh”bfhidhkffmgbdZpbhgghlh \azZlkfh[®_dkH\bgyZ jugd_ bg~b\b
"mZevgh]h ib&ey "h\Zl_evghklb ~_ckl\bc b \ha”_ckl\bc km
jugdzZ bgl_J]jbjh\Zgguo ~ey ijh~\b _gby ~ede wjn hdtbdlz
ghlh mijz\e_gby \ mkeh\byo ljZgknhjfZpbb ihlj_[bl_evkdh]
hkms_kl\ey_Ilky ke_"mxsbf h[jZzahf

LZdZy hkh[_gghklv jugdZ dzZd aZdjuluc oZ4zZdl_j k~_e
klh ghkyl wdkdexab\guc b dhgnb”_gpbZevguc oZjzZdl_j 0
fhf jugd_ ijb\h~bl d h]jZgbqg_gghklb b bkdzZ _gbx “hkimighc
Ney ihlj_[bl_ey qlh iha\hey_1| kljhbl_evguf hjl]ZgbazZpbyf b
\ukljzb\zZlv dhffmgbdZpbb Z gZ hkgh\_ bo \aZbfhhlghr_gby -
ihlj_[bl_e_f ihkj_~klI\hf pbnjh\uo dhffmgbdZpbc bgl_jg_I 7¢
ijhrz" k\yab k h[s_kI\_gghklvx “ey i_j_~Zgb bgnhjfZpbb h
dZo "bevy h \u]h~Zo ihdmidb

<gmljb k_]f_glZ fZehwlZ gh]lh “bevy ij_"~klZ\e_gh fghlhq
ebq_kI\h h[t_dlh\ \ jZaguo f_klZo “bkehdZpbb qlh ihalhey_|I
ihlj_[bl_ey \'\u[hj_ bg~*b\b"mZevguo h[t_dlh\ k ihfhsvx i_qZ
fu b pbnjhl\uo dhffmgbdZpbc

@bev_ m~h\e_I\hjy_I| g_ Ihevdh nbabheh]lbq_kdb_ ihlj_]
hit_edwlh ijhkljZgkl\h ~ey kZfh\ujZz _gby b kZfhj_ZebaZphb
m~Ah\e_I\hj_gby \lhjbgguo ihlj_[ghkl_c kzZfh\ujzZz _gb_ ijhy
Imkz Kljhbl_evgZy hjl]ZgbazZpby bf__I \hafh ghklv \ha”_ckl
gZevgh gZ ihlj_[bl_ey k p_evx nhjfbjh\Zgby khpbZevguo fhlk
k ex*vfb bf_xsbfb koh'b_ bgl_j_ku ijbly _gb_ khpbZevguo
Imk b gm\kl\h \eZklb m~h\hevklI\b_ hl ihdmidb bkihevamy i
ebggu_ ijh*Z'b b A"jm]b_ fZjd_Ibg]h\u_ dhffmgbdZpbb

GZebgb_ a_f_evghlh mqgzZzkldZ dZd khklZ\eyxs_c bfms_kI\
kZ kihkh[kI\m_1I klbfmebjh\Zgbx ihlj_[bl_ey aZbgl_j_kh\Zggh]
yo\a_f_evgmx g_"\b bfhklv Z 1zZd _ \ bkihevah\Zgbb ~Zggh
"ey m~h\e_I\hj_gby ebgguo ihlj_[ghkl_c ahgZ hl*uoz izZjdt
gh ihgm\klI\h\Zlv Zj_g”"my ~Zgguc h[t_dl g_"\b bfhklb

DhffmgbdZpbhggZy dhhi_jZpby ihalhey_| __ mqgZklgbdZz
eyf jb_elhjzf k_j\bkguf hjj]ZzgbazZpbyf ih wdkiemZIZpbb b
N jb\ZIlv highr_gby k ihlj_[bl_e_f gZ wlZi_ ihdmidb b wdkien
nhjfbjmy g_ij_julguc kijhk gZ jZ[hlu b mkem]b

lhdmidzZ h[t_dlh\ bg”b\b"mZevgh]lh "bevy \_~_I d m~h\e
lhevdh i_j\bgguo nbabheh]bqg_kdbo gh b \lhjbgguo ihlj_[g
kljzpby klZImkZ kZzZfhj_ZebaZpby ijhyl\e_gb_ klbey “bagb ?
ijbf_g_gby kibfmeh\ jZpbhgZevgh]h b wfhpbhgZevghlh 0ZjZ
\Zy j_dezfzZz ihabpbhgbjh\Zgb_ ebqggu_ ijh*Z°b HYHQW f
fmgbdzZpby ©ba mkl \ mklz?2

Ilh\urZ_1 gZ~_"ghklv k~_edb kgb Z_1 jbkdb ey ihlj_[bl_e
_l kijhk pbnjh\u_ dhffmgbdZpbb p_gljZevgu_ KFB \_[ kZclu
mijZ\e_gby b ki_pbZebabjh\Zgguo hj]J]ZgbaZpbc hljZkeb k\y
ghklvx ijb \ukhdhc kl_i_gb ]hkm~ZjkI\_ggh]h j_Imebjh\Zgby
NZl_evgufb ghjfzfb



Blzd ijh\_~_gguc ZgZeba hkh[_gghkl_c jugdZ b h[t_dlh)
"bevy ihalhebe hibkZlv dhffmgbdZpbhggh_\azZbfh”~_ckl\k
Ilhjh_ hij_~_ebeh ij_"ihkuedb nhjfbjh\Zgby dhfie_dkZzZ fZ]j
fmgbdZpbc gZ jugd_ k p_evx ijh*\b" _gby h[t_dlh\ bg”~b\t

Kibkhd ebl_jZImju

DZa_cdbg < K Iljh[e_fgu_ Zki_dlu jZa\blby fZehw
gh]h kljhbl_evkl\Z Jhkkbb fhgh]jZnby < K DZa_ct
= Q_jguo : G :g”jhkh\ ih” h[s j_~ < K DZa_ct
gngFhkd\Z BGNJ: F— k
KZcnmeebgZ K N Eh]bgh\kdZy B > | _jki_dlb\u jZa!
]h "bebsghlh kljhbl_evkI\Z \ Jhkkbb MijZ\e_gb_ wd!
kl_fzfb We_dljhgguc gZmgguc—mjgZe
KlI_jgbd = F :gZeba jugdZ g_"\b bfhklb ~ey ijf
= F Kl_jghd K =—IKkhkdbad Wdhghfbdz
Jh~bhgh\Z G < F_oZgbafu j_]mebjh\Zgby jugdZ b
gZgkh\uc ZgZeba <« —K D+
N_hnZgh\ K < :dlmZevgu_ ijh[e_fu jZa\blby fZehwlZ
kI\Z \ mkeh\byo kh\j_f_gghl]lh kijhkZ gZ jugd_ g_"\b"
f_ggu_ gZmdh_fdb_1_ogheh]bb J_]bhgZevgh_ ijbeh™ _
- K 0]
Eh'dbg : Qlh 1Zdh_lIZmgoZmku gxZgku b d&s\6Zy hrb[«
ehi_jh\ >We_dljhggue85knW@'S SURYHUND SRVHO!
WRZQKRXVH
Kh[kI\_ggu_ ~"hfzZ g_ d\Zjlbju dzZd iZzg”_fby baf_gbe
g_"\b ' bfhklb :gZeblbg_kdbc p_glj G:NB >W-e_dljhg
85/ KWWSV QD¢ UX DQDO\WLFV VREVWYHQQ\H C
LIPHQLOD VSURV QD U\QNH QHGYL]KLPRVWL ~Z
KIjzl_]lby jZza\blby “bebsghc kn_ju JN gZ i_jbh~
>We_dljhgguc + &5jki@W W SV [Q G DTI [Q S DL
XSORDGYV 'RP5)BEURFKXUH 'HF SGI

K\_~_gby h[ Z\lhjZo

Rfb~rl Bjbgz :gZlheklZApbc ij_ih~rzZ\ZI_ev dZn_"ju |hj]
A eZ b j_dezZfu :GHH <H P_gljhkhxazZz JN ©Kb[bjkdbc m
[bl_evkdhc dhhi_jZpbb? Jhkkby ] Gh\hkb[bjkd
H PDLO OLVLN #OLVW UX

6FKPLGW 6HQQRWE /HFWXUHU 'HSDUWPHQW RI 7UDG
8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ . 0ODU[ $
OLVLN #OLVW UX



M>D

Rghjj @ |
Gh\hkb[bjkdbc Jhkm~ZjkI\_gguc mgb\_jkbl | wdhghfbdb b mi

>:IL:PBY JBL?CE: < MKEH<BYO GH<UO <UAH<H<
B <G?RGBO H=J:GBQ?GBC

P_ev klZlkbzjzdl_jbah\Zlv khklhygb_ b kh\j_f_ggu_ Zki_dlu ~_yl_ev
dih\ jhagbgghc Ihjlhleb k ihabpbc k_I_\h]h jb| ceZ k p_evx hij_~"e
Z"ZlIZpbb jbl_cez d h]jZgbg_gbyf b i_jki_dIb\Zf jZa\blby ihlj_[bl_
[eb Zcrmx i_jki_dlb\m GZmqgZy gh\bagZ bkke_~h\Zgby azdexqZ_
dexq_\uo gZijZ\e_gbc b hkh[_gghklb ~_yI_ evghklb km[t_dIh\ jbl_
mkeh\byo \ dhgl_dkl_ IjZgknhjfZpbb kljZ1 _Tbc ihlj_[bl_evkdh]h ih\_~_
d k[_j_ ]ZI evghc fh”_eb ihlj_[e_gby b wdhghfbb moh"Z k Jhkkbckdh]h
jugdZ f_"~"mgZjh~guo [j_g~h\ gZjZsb\Zgby \ k_I_\hf jbl_ce_ijh~rz" Ih\Z
guo Ihjlh\uo fZ]hd jhklz k_1_c "bdemgI_]h\ hgeZcg ijh~"Z" b H FRPP
ke _~h\Zgby ZgZeba kbgl_a bg~mdpby ~ ~mdpby ZgZeh]by
Dexq_\u_ kephZ ce Ilhjlh\u_ k_Ib \g_rgb_ hljZgbg_gby ghlu_ \uah\

evk
lky
ceZ
N

6KQRUU =K 3
1RYRVLELUVN 6WDWH 8QLYHUVLW\ RI (FRQRPLFV DQG 0

ADAPTATION OF RETAIL IN THE CONDITIONS OF NEW
CHALLENGES AND EXTERNAL RESTRICTIONS

7KH SXUSRVH RI WKH DUWLFOH LV WR FKDUDFWHUL]H WKH FXU
WKH ZD\ IRU UHWDLOHUV WR DGDSW WR WKH UHVWULFWLRQV D(
LQ WKH QHDU IXWXUH 7KH VFLHQWL¢{(F QRYHOW\ RI WKH VWXG\ ¢
IHDWXUHV RI WKH DFWLYLWLHYVY RI UHWDLO FKDLQV LQ PRGHUQ F
RI' FRQVXPHU EHKDYLRU VWUDWHJLHY DQG WKH WUDQVLWLRQ WR
ZLWKGUDZDO RI LQWHUQDWLRQDO EUDQGV IURP WKH 5XVVLDQ F
ODEHO JRRGV LQ RQOLQH UHWDLO JURZWK RI GLVFRXQWHU FKI

H\ZRU®WHWDLO WUDGLQJ QHWZRUNV H[WHUQDO UHVWULFWLF

JhagbqggZy Ihjlh\ey beb jbl_ce hlghkblky d kbkl_fhh[jZamx
gZpbhgZevghc wdhghfbdb j_Zebamy \Z 'gu_ az”~Zqgb kljzl_]
jZ ih h[_ki_q_gbx wdhghfbg_kdh]h jhklZ b aZgylhklb gzZk_e.
kiI\_gghc [_ahiZzkghklb ihlj_[bl_evkdh]lh jugdZ nhjfbjh\Zg
\gmlj_gg_]h ijh~mdIZ b "hoh~ghc gzZklb [x~" _Ih\ \k_o mjh\g_
ihegyy ihkj_~gbqg_kdb_ nmgdpbb f_""m ijhba\h”~bl_e_f b ihl
\Zjh\ j_Zebam_I| ijZ\Z gZk_e_gby gZ ijbh[j_I_gb_ dzZqg_kI\_
mkem] I_f kZfuf m~h\e_I\hjy_| ihdmiZl_evkdbc kijhk b h[_k
s_gb_ azljzl ijhba\h”bl_eyf kihkh[klI\my k[ZeZgkbjh\Zgghf
jZkrbj_gghfm \hkijhba\lh”kl\m

< jhagbqghc Ilhjlh\e_ dexq_\uf b]jhdhf y\eyxlky Ihjlh\u_ k_|I

dlu k_I_\h]h jbl_cez dhlhju_ ~hfbgbjmxl gZ ihlj_[bl_ evkdh
|jh|y gbb N"ebl_evghlh i_jbh~Z \j_f_gb jZa\b\Zxlky bgl_gkb\
g_gbx k h[s_jhkkbckdhc "bgzZfbdhc h[hjhlZ Ih\Zjh\ [Z[ebpZ
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>bgzfbdz h[hjhlZ Ihjlh\uo k_I_c b h[hjhlZ jhagbqghc

Jhkkbckdhe N_~ jZpbb az D+@ 11
lhdzZazl_eb
H[hjhl Thjlh\uo k_I_c [fej® jm[
dij_~u“ms_fm ]h*m

H[hjhl jhagbqgghc Hijlh\eb
\k_]h fej™ jm][

dij_~u“ms_fm ]h*m
>hey lhjlh\uo k_I_c )M kh\hdmi
ghf h[hjhl_

KhkiZ\e _gh Z\Ihjhf ih bklhggbdZf

ljb\_~zggu_ ~Zggu_ m[_"bl_evgh k\b”A_I_evkl\mxI|l h »
[bevghf jZza\blbb jhagbqgghc lhjlhleb b k_I_\h]lh jbl_ceZz
ebgbezkv azZ ijhr_~r__ N _kylbe_Ib_ ihqglb \ jZazZ > @
glh jhagbqgZy Ihjlhley \ gZklhys__ \j_fy bkiulu\Z_1 ac
ghklb h[mkeh\e_ggu_ h]jZgbq_gbyfb \ klyab g_ lhevdrl
dhjhgzZ\bjmkghc bgn_dpbb gh b \uah\zZfb \hagbdrbfb g
wdhghfbg_kdbo kZgdpbc IjZgknhjfZpb_c kljZl_]bc ihlj_
N _gby JZalblb_ jhagbqgqghc Ihjlhleb b km[t_dlh\ k_I_\h
kljZzg_ hij_"~_ey_Ilky kh\hdmiguf \ebygb_f keh ghc ]_hih
gh\db wdhghfbqg_kdhc Imj[me_glghklb \heZlbevghklb b
dmshbc ]h~ ih fg_gbx wdki_jlghlh khh[s_kI\Z y\ey_
klj_kkh\uf Jh~rhf ~“ey jhkkbckdh]h jbl_cez2& > @ MdZaZc¢
ij_~hij_~_eyxl ZzdlmZevghklv bkke_~h\Zgby khklhygby b
Ilh\ ~_yl_evghklb km[t_dIh\ jhagbqgghc Ihjlhleb k ihabpb¢
k p_evx hij_~ e _gby gZijZ\e_gbc Z~ZilZpbb d h]jZgbqg_g
jZa\blby ihlj_[bl_evkdh]lh jugdZ gZ [eb Zcrmx i_jki_dlb\

Dexq_\ufb I_g”~_gpbyfb gZ kh\j_f_gghf wlZi_ y\eyxlky
kljzl_]bc ihlj_[bl_evkdh]h ih\_~_gby b i_j_oh~ d k[_j_12ZI
lj_[e_gby b wdhghfbb moh” k jhkkbckdh]h ihlj_[bl_evkd
jh~guo [j_g™h\ gZjzZsb\Zgb_ \ k_I_\hf jbl_ce_ ijh~Z" Ih\Z]
Ihjlh\uo fZjhd *EleE_ m\_ebqg_gb_ k_I_c "bkdZmgl_jh\ b
jhkl hgeZcg Ihjlhl\eb b H FRPPHUFH

AZ i_j\h_ ihem]h”b_ 1h~Z h[tzf jhagbgguo ijh"Z" khe
glh \h fgh]lhf h[mkeh\e_gh kgb _gb_f iezlz _kihkh[gh]h ki
\ukhdhc gm\kI\bl_evghklvx ihlj_[bl_e_c d p_gzZf < ihlj_[bl_e
[hevrbgkI\Z ihdmizl_e_c gZ[ex*Z_Ilky ijbhjbl_I b ke_~h\zZgl
fh~r_eb ihlj_[e_gby qlh h[mkeh\eb\Z_I| dhf[bgbjh\Zgb_ jZa
wdhghfbb b \ukhdmx ijhfhaz\bkbfhklv \ jhagbgguo ijh"Z".
i_jlguf hp_gdzf b ijh\_"~zgguf hijhkzZf ©hij_~_eyxsbf ijb
dj_lghlh ijh~"Z\pzZ klZgh\blky gZebqgb_ kdb~hd b ki_pbZev
ij_~ihqgl_gb_ Ih\Zjh\ ijhba\_"zgguo ih”® kh[kI\_ggufb Ihjlh\ufb

K_jvzaguf bkiulZzgb_f "ey jbl_ceZ klZe moh” k jhkkbckdh]l
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jugdzZ dhfizgbc ba\_klguo f_""mgZjh”~guo [j_g"h\ LZd ih ~Z
IbglhVhc dhfiZzgbb 1) *URXS ©h k\hzf hdhgqgZl_evghf moh”_

\beb k\ur_ bghkljZgguo [j_g”h\ h ijbhklZgphhd__"_yl_evgt
[i_g”~h\  h i_j_azZimkd_ beb ijh”"Z _ [bag_kZ ehdZevguf h
\beb jbl_ce_jh\a > @ <i_j\u_ k 1h~Z gZ jhkkbckdbc ihl

jughd \ureh fbgbfZevgh_ dhebq_kl\h aZ{#mk 'ldwuo fdhfiZgbc
"mgZjh”guo [j_g~h\ qglh ihqglb \ jZaz f_gvr_ ih kjZ\g_gbx

i_jbh~hf izg”~_fbb &RYLG MIjzIZ b beb khdjzZs_gb_ ~_
klb dhfizgbc f_""mgZjh”rguo |lj_g~h\ ijb\_eb ih ~Zgguf Jhkk
xaZ ij_"ijbgbfzZl_e_c b ijhfure_ggbdh\ d ihl_j_ ~h Zkkhijl

ebg_cdb Ih\Zjh\ khdjZs_gbx jhagbgguo ijh*rZ" \ fZ]ZabgZo
“_lh\ gZ ijh™\b _gb_ ZgZeh]bgguo Ih\Zjh\ hli_q_kl\_gguo ijh
b hkeZ[e_gbx dhgdmj_gpbb f_""m jbl_ce_jzZfb > @

< keh b\rboky mkeh\byo k_I_\u_ jbl_ce_ju gZf_j _gu gZjZs
b b jZkrbjylv Zkkhjlbf_glgmx ebg_cdm Ih\Zjh\ KLF < djmii

gbgqguo k_lyo Jhkkbb “hey KLF ijh*he Z_I| jZklb hi_j_"Zxsbf
Lzd az i_j\h_ ihem]lh”b_ 1h~Z ih kjzZ\g_gbx k ZgZeh]bc

lh~rz A\ ~_g_"ghf\ujz _gbb hgZ khklZ\ey_1 ihgdb \ gzl
k\ur_ > @ <Z gmx jhev \ ijhr\b"°_gbb KLF ijbgZ~e_"bl ij

yf dhlhju_ ~Zxl \hafh ghklv “hihegbl_evgh kgbablv mjh\_gv
Z 1Zd _ iha\heyxl ihdmizl_eyf ihijh[h\ZIlv Ih\Zju gh\bgdb \ k_
beb Ih\Zju ba ij_fbZevguo ebg__d

Ke_~"m_I hif_Iblv qglh “hey ijh~Z" ih ijhfhzZzdpbyf \ k_]f_gl_
_lky agZqgbl_evgh gb"_ g_f m [j_g~h\ ba\_klguo Ih\Zjhijhbz
gZdh ih\lhjy_| bo IjZ_dlhjbx k Ihgdb aj_gby “bgZfbdb ]Jem]|
h[t_fh\ ijhfha > @ Mqblu\Zy qlh ihlj_[bl_eb hklZxlky djZcg
gu d kdb~rdzf b ijhfhzdpbyf wnn_dlb\gh_ mijZ\e_gb_ bgkljm
gbdzfb ijhfhijh~rz> ©fh _| g_ lhevdh ijb\e_qv [hevirmx Zm~"Dbl
kizlv i_jki_dlb\guf jugzZ]lhf "ey __ m~_j Zgby2 > @ < jy~_ klj
f_gl KLF ijboh~blky hl g_I\_jlb “h iheh\bgu ijh~Z" )0&* rbji
R\_cpZjby = _jfZgby NjZgpby Lmjpby \ Jhk
kbb\k_]h K mqgzlhf kdZazZgghlh ©i_jki_dlb\u wihlh k_]f_g
gZ i_j_k_gq_gbb \k_o kms_kl\mxsbo Ij_g~h\ fh]lml ihemqgblv
guc lheghd d jZza\blbx \ mkeh\byo dhgkheb”~Zpbb jugdz 2z Iz
glh ihlj_[bl_ev \k_ [he__ hkhagZggh ih*oh”bl d \u[hjm Ih\Zj
abg_b Zdlb\gh i_j dexqZ_Ilky gZ [he__ \u]lh”gu_ ij_"eh  _gb

LiZzgknhjfZpby ihlj_[bl_evkdh]lh ih\_~_gby \ualZggZy khdjZs
"_kihkh[gh]lh kijhkZ klj_fe_gb_f d wdhghfbb b k[_j_"_gbx
Zkkhjlbf_glghc ebg_cdb b m\_ebq_gb_ ijhrZ" KLF \ k_I_\lI
fgh]lhf h[mkeh\beb dhebq_kI\_gguc fhrkhjfBKdZirhg]ih\dh
hjb_glbjh\Zgguo gZ gbadbc mjh\_gv p_g b g_\ukhdh_ dzq.
gby Eb~_jzZfb \ jZa\blbb “bkdZmgl_jh\ yleyxlky lhjlh\u_ k_I
b ©>h[jhp_g?® Hkh[_gghklv kh\j_+ hgl\thlhgb_jmhinjZz1Z ~bk
dZmgl_jzZ eb”_jZfb ijh*mdlh\hc k_fim&wtbjphhg §Ddlgw fb Ihj
]h\ufb k_lyfb ©; *URXS2 b ©FZ]gbl2 |:H ©LZg"_f@

Lzd Ilhjlh\Zy k_Iv ©; *URXS?2 Zdlb\gh jZa\b\Z_1| k_Iv *bkdZm
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p_gu \ fZ]ZabgZo k_Ib gb _ gZ g+0 ih kjZ\g_gbx k
k_1b ©lylzjhqdZz2 <ujmqgdZ lhjlh\hc k_Ib "bkdZmgl_jh\ ©

]h~Z khklZ\beZz fej” jm[  qlh [hevr_ ih kjZ\g_gbx
i_jbh~hf lh~z \ jZa \ [eb ZdrlblguileZ[d2o _ gh\uo
"bkdZmgl_jh\ gZ I_jjblhjbb kljZgu > @

Lhjlh\Zy k_Iv ©FZ]gbl2 1Zd _ dhgp_gljbjm_1 k\hb mkbel

©Fhy p_gz? \ |l g aZ kqzl i_j_nhjfZlbjh\Zgby fZ]Zabgh\
1h~Z jbl_ce_j hldjue A"bkdZmgl_jZ bg _cghwoevlZlZ]Zs

i_j_nhjfZzlbjh\Zgby fZ]Zabgh\ m ~hfZ WIh h[mkeh\beh jh

NZT gZ <k_]h Ihjlh\Zy k_Iv ©Fhy p_gZ2 gZkqgblu\z_|I

AgZgbl_evgu_ baf_g_gby \ jhagbgghc Ihjlhle_ b k_I_\
eb g_ azZljhgmlv ijhba\h”bl_e_c b ihklZ\sbdh\ Ih\Zjh\
moh” f_"~"mgZjh~rguo [j_g~h\ b g_h[oh”bfhklv bfihjlhaZz
\beb jhkl "_eh\hc ZdlIb\ghklb jhkkbckdbo k_evohaijhba
ijhba\h~bl_e_c K ~jm]lhc klhjhgu \ukhdZy ijhfhazZ\bkbfh
KLF h[hkljbeb \hijhk ihbkdZ Zevl_jgZlb\guo dZgZeh\ i
lh ijhkljzZzgkI\Z ~ey Ih\Zjhijhba\h”bl_e_c b ihklZ\sbdh\
ijh[e_fZlbdb gqzZklbggh \b~blky \ dheeZ[hjZpbb k_I_\uo j
hgzZzevguo f_klguo Ih\Zjhijhba\h”bl_e_c b ihklZ\sbdh\
l[j_gh \ hl*_evghc klZIv_ > @

L fg_f_g__ ZdimZevgu ~_ckl\_ggu_ f_ju ih Zglbdjbe
Ih\Zjhijhba\h”bl_e_c b ihklZ\sbdh\ VI q kh klhjhgu g_ |
gh b k_I_\uo jbl_ce_jh\ b Z]j_]Zlhjh\ djmig_crbo hgeZcg
| _dkl_ kdZaZggh]h iheh bl_evghc hp_gdb aZkem b\Zxl| Z
Ney ihklZ\sbdh\ I|jZgkebjm_fu_ jbl_ce_jzZfb ©; *URXS?
kezZ[e_gby ih “hlh\hjguf h[yazl_evklI\zf \' 1 q azZz g_"hi
ijhfhzdpbyf b j_]Imeyjguf aZdzazf > @

Lzdbf h[jZzahf ijh\_~zggh_ bkke_~h\Zgb_ ihdZaZeh ¢
ahreb agzZqbl_evgu_ baf_g_gby k\yaZggu_ k ]_hiheblbq
wdhghfbg_kdbfb jbkdzfb 1zZ~_gb_ jughqguo ihdZaZl_e _c
ghc ozZjzdl_j b dhfi_gkbjm_lky \ I_q_gb_ ~ebl_evghlh i_
I_ce_juihkl_i_ggh Zz~Zilbjmxlky d gh\uf \uah\zZf b \g_rghbf
>Zevg_crb_ gZijZ\e_gby jZa\blby ih gzZr_fm fg_gbx k\y
\hijhkh\ bfihjlhazf_s_gby nhjfbjh\Zgb_f Zkkhjlbf_glZ Ih
ghlh ihlj_[bl_eyf hk\h_gb_f nhjfZlh\ Ihjlh\eb b ijh]jzff
khhi\_Ikl\bb k ljZgknhjfZpb_c ihlj_[bl_evkdh]Zgh\_"_g
_f gh\uo eh]bklbg_kdbo p_ihg_d ih “hklz\d_ Ih\Zjh\ kh
[bag_k kljzl_]bc b [bag_k fhr_e_c \ hgezZcg kj_~_ qlh
gbl_evghf bkke_"h\Zgbb

Kibkhd ebl_jZImju

Rghjj@ | Kh\j_f _ggu_ 1_g”~ _gpbb b hkh[_gghklb
kI\_gghlh k_I_\h]h jbl_cez @ | Rghjj < klghb
lJhkmAZjkI\_gghlh | _ogbq_kdh]h mgb\_jkbl—1Z K_jby W
< — K D+0
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N_7~ydh\ B Lh\Zjhh[hjhl miZe gZ gh djmiguc n_"_

| _ce g_ihl_jye az”hj hilbfbafz >We—-dBI5hggWWSKmjk@

Z2ZZ UHWDLO UX LQWHUYLHZY LYDQ IHG\DNRY LQ|
QR NUXSQ\W IHGHUDOQ\\ ULWH\O QH SRWHU\DO ]D

gby

>Zrdh\ E | LjZgknhjfZpby jbl_cezZ gz kh\j_f_gghf wlzi_
wdhghfbdb E |I >Zrdh\ K ; Bevyr_gdh : H A\_j_\Z
-2851%/ 2) 0$1$*(0 (%7 — < - K

Fbo__\Z X < kn_j_ jbl_ceZ Jhkkbb hklZebkv Ihjlh\ZIlv
guo [j_g”~h\ >We_dljhggu&5j_ KaWM@sV QVS UX Y V

ULWHLOD URVVLL RVWDOLYV WRUJRYDW PH]IGXQDUF

d+Q Zkkhjlbf_glzZ ihl_jyeb jhkkbckdb_ fZ]Zab¢
NZ aZjm[_"guo dhfiZgbc >We_d4+j85/gukKWWSN k@
Z7Z2Z UHWDLO UX QHZV @&+@3 DVVRUWLPHQWD SRWHU
XNKRGD JDUXEH]KQ\NK NRPSDQL L\XO\D

KLF b jughd dzd f_gy_Ilky jhev qZklguo fZjhd—>We_dljhgg
85/ KWWSV QLHOVHQLT FRP JOREDO UX LQVLJKWYV

PHQ\DHWV\D URO FKDVWQ\K PDURN ~ZIZ h[jZs_gby

Jbl_ce lIj_g”u jughd Ihjlh\leb \ lh~m >W-e88ljhgguc j_km
KWWSV VEHU SUR SXEOLFDWLRQ ULWHLO WUHQG
NZIZ h[jZs_gby

Rghjj @ | Gzijz\e_gby \azZbfh”_ckl\by j _]bhgZevguo k
\Zjhijhba\h~bl_e_c k n_~_jZevgufb lhjlh\ufb k_lyfb \ Gh\hk
h[ezklb @ | Rghjj Wdhghfbg_kdZy iheblbdZ b j_kmijl
Ze j_1bhgzZ k[ klZl_c ,9 <k_jhk —g;dygkdijZjdlg dhgkn

bg _g_jgh I_oghe m&KI +0

K\_~_gby h[ Z\lhjZo

Rghjj @ZggzZ 1z\Veh\w&hg gZmd “hp_gl ijhn_kkhj dzZn_*j

g_kzZ \ kn_j_ mkem] N=;HM <H ©Gh\hkb[bjkdbc J]hkm~”Zjkl\_gc
wdhghfbdb b mijZ\e_gby ©GBG0O2 G=MWM Jhkkby ]
me DZzZf_gkdzZy H PDLO 6KQRUU #PDLO UX

6KQRUU =KRRWRWRI (FRQRPLFV 3URIHVVRU 'HSDUW
6HUYLFH 6HFWRU 1RYRVLELUVN 6WDWH 8QLYHUVLW\ R
.DPHQVND\D 6WU IRYRVLELUVN 5XVVLD 6KQRUU

7



M>D

jobih\ @ ?

Kb[bjkdbc JThkm~ZjkI\_gguc mgb\_jkbl_I \hAgh]lh ljZgkihj
<Zkbev_\Z < ;

Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[N

IJH;E?FU B 1?JKI?DLB<U JHKKBCKDH=H LMJBAF:
< MKEH<BYO H=J:GBQ?GBC

KIZlvy ihk\ys_gZ hkgh\guf ijh[e_fzZf jhkkbckdh]h \t_a”“gh]h \u_a”c
ImjbafZ \ mkeh\byo h]jZgbg_gbc klyaZgguo k \\_"_ggufb kZgdpb
N_~_jZpbb HIf_g_gu hI*_evgu_ kZgdpbhggu_ wibah”u ihdZazZgh
kdbc Imjbaf JZkkfhlj_gu i_jki_dlb\u jZa\blby ImjbafZ \ mkeh\byo h

Dexq_\u_ kehmZbaf \u_a”“ghc Imjbaf \t_a”“ghc Imjbaf \gmlj_ggb
pbb ]Jhkm~Zjkl\_ggZy ih**_j°dZ jZa\blby Imjbafz

$UKLSRY $ (

6LEHULDQ 6WDWH 8QLYHUVLW\ RI :DWHU 7UDQVSRU)
9DVLO\HYD 9 %

6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRC

5866,$1 7285,60 ,1 &21',7,216 2) 5(675,&7,216
&855(17 352%/(06 $1' 35263(&76

7KH DUWLFOH GLVFXVVHVY WKH PDLQ SUREOHPV RI 5XVVLD
LQ WKH FRQGLWLRQV RI UHVWULFWLRQV UHODWHG WR WKH
7KH DXWKRUV FRQVLGHU SDUWLFXODU VDQFWLRQV HSLVRG
DV WKH SURVSHFWV RI WRXULVP GHYHORSPHQW LQ WKH FR

HYZRUGWRXULVP RXWERXQG WRXULVP LQERXQG WRXULVI
VXSSRUW IRU WRXULVP GHYHORSPHQW

:dimZevghklv bkke_~h\Zgby h[mkeh\e_gZ kh\j_f_ggt
kbckdhlh Imjbafz ij_I_ji_\Zxs_]h baf_g_gby ih” \ebyghb_
\'l q wdhghfbg_kdhlh b iheblbq_kdh]lh ozZjzdl_jzZ <hkk
ke_ iZg”~_fbb jhkkbckdbc Imjbaf _~\Z mki_\ gZ[jZlv h[h
hg_j_"gufb bkiulzZzgbyfb dhlhjufb klZeb gZeh _ggu_ klj
?\jhiu b KR: kZgdpbb < hlebqgb_ hl h]jZgbg_gbc k\yaZ¢
aZljhgm\r_c b \gmlj_ggb_ gZijZz\e_gby Imjbklkdbo ihll
kdb_ h]jzgbg_gby ihlebyeb \ i_j\mx hg_j_"~v gZ \t_a”ghc

P_ev bkke_"~h\Zgby aZdexqZ_lky \ bamqg_gbb \ebygby
hgguo f_j gZ khklhygb_ jhkkbckdh]h ImjbafZz \uyle_gbt
e_gbb i_jki_dlb\ _lh jZa\blby
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GZmqggZy gh\bagZ bkke_~h\Zgby h[mkeh\e_gZ \uy\e_gb_f |
dhlhjufb jZzg__ jhkkbckdbc Imjbaf g_ klZedb\Zeky

ljZzdlbg_kdZy b I_hj_Ibq_kdZy agZgbfhklv bkke_~h\Zgby
hij_~_e_gbb i_jki_dIb\ jZa\blby jhkkbckdh]h ImjbafzZ \ gh\uo |
Abdlh\Zgguo ijbf_g_gb_f kZgdpbhgguo iZd_Ilh\ kljZzgZfb AZiZ’
gm ~_ggufb hI\_lgufb f_jzZfb kh klhjhgu JN

K_jv_aguf m~Zjhf ey \u_a”gh]h ImjbafzZ klZeh aZdjulb_ \h
kljZzgkl\Z ey jhkkbckdbo kZfhe_lh\ ba azZ ki_phi_jZpbb gz M
gZ IZdhc rZ] ihreb kljZzgu ?\jhkhxaz Z azl_f d gbf ijbkh_"b
"Z b KR:

< hI\_I gZ wlh JhkZ\bZpby \ dhgp_ n_\jZey 1h~Z aZdjue
ZdhfiZzgbc kljzg ihe_lu ba dhlhjuo klZeb \hafh gu Ihevdh
ghfm jZaj_r_gbx \u~rZgghfm JhkZ\bZpb_c beb FB> Jhkkbb >

Mkm]m[beb kblmZpbx bghkljZggu_ ebabg]h”Zl_eb gZqgZzZ\rk
kbckdb_ eZcg_ju Qlh[u khojZgblv kZfhe_lu djmigu_ i_j_\hagq
jhnehl2 ©lh[_~Z2 ©6 2 ihreb gZd]JZcgmxjfckh\ aZ ]jZgbpm

< j_amevlZl_ jhkkbckdbf ImjbklZf klZeh agZgbl_evgh keh"
“h ?\jhiu KR: DZgzZ”u Z klhbfhklv i_j_e_Ilh\ azZ kq_Il kludh!
beb H:W m\_ebgbezkv <iheg_ _kl_klI\_ggh qglh d dhgpm , d
dhebqg_kI\h iml_r_kl\bc ih wibf gZijzZ\e_gbyf j_adh khdjZlbel

Ih ~Zgguf ij_"klzZ\e_gguf Ih]jZgbgghc kem ' [hc NK; JN \

e_ 1h~Z jhkkbckdb_ Imjbklu kh\_jrbeb feg Imjbklkdb
jm[_" WIlh gZ [hevr_ q_f aZ ZgZeh]bqguc i_jbh~
dh gz f_gvr_ q_f\I1Zd gZau\Z_fhf ©*hdh\b~ghfa 1t
kljzg eb”~_jh \ \u_a”*gh]h Imjbafz ~ey i_j\h]lh d\ZjlZeZ keh'b
hggh?]bi_l mjpby b H:W > @

>Zevg_cr _hkeh g gb_ hlghr_gbc f_""m Jhkkb_c b kljZgZf
\_eh dijbgylbx hg_j_"~ghlh iZzd_I1Z kZgdpbhgguo f_j

— \ fZjl_ lh~rz k jhkkbckdh]h jugdZ mr_e djmig_crbc \ f

[ihgbjh\Zgby hl_e_c %RRNLQJ FRP dhlhjubf]lEmZlglbjh\Ze jl
klzf jzaf_s_gb_ \ hl_eyo \k_]h fbjz

— Vwlh "_ \j_fy jhkkbckdbc jughd ihdbgmeb ~\_ f_""mgZjh”
gu_ kbkl_fu 9LVD b ODVWHUNDUG DZjlu [Zgdh\ JN wlbo ieZ
klzeb jz[hlzlv aZ ljZzgbp_c Z agzZqgbl jhkkbckdb_ Imjbklu az ]
\hafh ghklv [_agZebqgguo jZkq_Ilh\

— k k_glyljy 1h~zZ ?\jhkhxa ijbhklZgh\be mijhs_gguc
j_"bf k Jhkkbckdhec N_~_jZpb_c ih~gy\ k[hj k ~h _\jh Z
lj_gbyk ~h Ag_c \ j_"bf_ gbadhlh ijbhjbl_1lZz

— ghjfu ?K g_ ihalheyxl iheghklvx ij_djZlblv \urZgm \ba ]
hi~_evghc kljZgu ihwlhfm gZgbgZy k \_kgu 1h~Z hnhjf
kjhgguo r_g]_gkdbo \ba h]jZgbgbeb ;_ev]by >Zgby EZI\by
eZg”u Keh\zdby Q_oby Wklhgby =_jfzgby Keh\_gby Ghj!
lhevrZ dhlhjZy ijbhklZgh\beZ \u”"Zgm Imjbklbqg_kdbo \ba _s
AN_fbb dhjhgzZ\bjmkz
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— k k_gly[jy Wklhgby EZI\by EbI\Z Ilhevrz k k.
by Z k hdly[jy ]h~rZ Q_oby aZzij_Ilbeb \t_a” gz k\
jbklzf ba Jhkkbb k r_g]_gkdbfb \bazfb

KbImZpby k h]ljZgbg_gbyfb gZ \u_a” jhkkbckdbo Imjbkl
gb ih\lhjbezZ ©dh\b”guc i_jbh”2 h~gZdh hkgh\Zgby “ey w
B _keb \ iZzg”"_fbx \k_ h"b~"Zeb hkeZ[e_gby beb iheghc h
\hkklZgh\e_gby Imjihlhdh\ b h b\e_gby jugdzZ 1Ih k_]h"
ghle_gb_ ihe_lguo ijh]jzff \ kljZgu ?K DZgZ"m b KR:
ij_"gbf mkeh\byf ihemqg_gby \ba *ey jhkkbckdbo Imjbklt
guc \uoh” gZ jhkkbckdbc jughd f_""mgZjh~guo kbkl_f [
kgblu\Zlv ihdZ jZgh

LZdbf h[jZzahf ijh[e_fZ \u_a”Z ba kljZzgu hlkmlkI\b_ \lI
ah\zZlvky dzjlzfb [Zgdh\ IJN b [jhgbjh\ZIv hl_eb azZ jm[_
—glzpbx hl_g_kI\_gghlh ImjihlhdZ gZ \gmlj_ggb_ gZijzZ\
Jhklimjbafz k fZy ih Z\]mkl ] ‘gmlj_ggbc Imjbaf \u[jZe

ljb wihf ki_pbZebklu \_~hfkl\Z hlf_qgzZx!| gMIthl~uo
ih ij_"g_fm ~hjhlh >ey kjzZ\g_gby \ kj_~g_f klhbfhklv i]
klZ \ Khgb beb :gzZi_ \ hli_e_ dzZl_]hjbb ih kbkl_f_ ©\k_
ey _| luk jm][ k ZgZeh]lbqgufb azljzIZfb \ Lmjpbb j
fh™_ I jZkkgblu\Zlv gZ hl_ev \ D_f_j_ beb FZjfZjbk_ |
klZlhggh ~hjh]lbfb dmjhjlZfb

<lhjzy ijh[e_fZ \gmlj_gg-WwlmgbdtklzZzlhqguc mjh\_gv
\bkzZ \ j_]bhgZo < mkeh\byo \ukhdh]h kijhkzZ dh]*Z hi"_
I_jiblhjbb Jhkkbckdhc N_~_jZpbb ~h kbo ihj bkiulu\Zxl g_
jZaf_s_gby dZd \hh[s_ 1Zd b hij_~_e_gguo dZIl_]hjbc az\
lhklbgbggh]h b Imjbklkdhlh ijhAmdlZ ijb g_ khhI\_lklI\mxs
lj_[bl_ey mjh\g_ k_j\bkZ y\ey_Iky h[uqguf ~_ehf

Kj_~b gh\uo ijh[e_f k dhlhjufb klhedgmeky jhkkbckdb
gbx wdki_jlh\ hif_gzZxl g_wnn_dlb\ghklv mijZ\e_gby d
kdbc Imjbaf hiI\_qZ_1| Fbgijbjh*u aZ Fbegkkdkvohmjbafj_ _ Kkl
Imjz]_glkl\ deZkkbnbdZpbx hl_e_c b jy®» “jm]bo gZ~ahjg
dmjbjm_1I| Jhkihlj_[gZ~ahj M JhklimjbafZ g_ [ueh dhgljhe
1Zgh\ \ j_]bhgZo Jhkkbckdhc N_"_jZpbb

>jm]lhc ijh[e_fhc gZ imlb ih\ur_gby "hkimighklb Imjbaf
g_kdbc dwr[_d azZ”~mfzZgguc k p_evx kgb _gby azZljzl In
ehkv hg g_ \k_]7Z hijz\~u\Z_1 \haeh _ggu_ h'b~Zgby K
NZgguf gug_ mijZza”g_gghlh Jhkimjbafz > @ \ i_jbhn »
ijh~"Z b Imjh\ \hajzkiZpda\z @+ ~~mkchl “_ i_jbh” hif_qgzZxl
g_h~rghdjZlgu_ kemqZb azZ\ur_gby klhbfhklb jZaf_s_gby
Am hl ihdmidb Imjijh*mdlZz

Fhib\u hl_ev_jh\ ihgylgu \ mkeh\byo bgneypbb b w
klZ[bevghklb g_jZamfgh mimkdZlv \hafh ghklv ihemqg_g
ijb[ueb Iljbgpbi aZjZ[hlZlv ©a”~_kv b k_cgqzZk?® mklZgh\b
fh gmx klhbfhklv jZaf_s_gby g_ ih\ukb\ mjh\_gv k_j\bk.
kfzljb\zZ_lky fgh]bfb dZd hkgh\hiheZ]Zxsbc



KbimzZpby hkeh gy_Ilky I_f qglh ©[_"~guc Imjbkl2a bljhdzf ju
I_j_k_g Z ©[h]Zlhfm ImjbkIm?2 Jhlh\hfm hieZlblv \ukhdbc m
gZklh g_q_lh ij_~eh blv Bgufb keh\Zfb ihlj_[bl_ev ehyevg
g_fm Imjijh mdim g_ \k_]*Z _]h fh _I k_[_ iha\heblv [Ihl
_I ~hklZlhggufb kj_~kI\Zfb [m~_I \u[bjZlv emqr__ ij_"eh _gt

Ihwlihfm dzZd ihdZaZeb hkgh\gu_ j_ameviZlu bkke_"h\Zgh
hp_gblv \ukhdmx kl_i_gv \ebygby kZgdpbhgguo f_j gZ jhkk
hrghc ba azZz”~Zq _]h mki_rgh]h jZa\blby y\ey_ Iky “hklb _gb_
kh\ Imjbklh\ b b]jhdh\ jugdZ Imjbklkdbo b Jhklbgbgguo mkem
lJhklbgbgguc ijh*mdlu "he gu [ulv “hklimigu ImjbklZf ijb wlh
\Zlv g_h[oh”bfuc jZaf_j ijb[ueb bkihegbl_eyf mkem]

< k\yab k wibf mf_klgh hif_Iblv jhev JThkm”*ZdNolpghc ih " _]j
ImjbafzZz \ Jhkkbckdhec N_~_jZpbb < gzZklghklb KIljzZI_lby jzZ
\' JN ~h lh~zZ gzijz\e_g9Z gZ kha”~Zgb_ gh\uo b jZa\blb_ n
Imjbklkdbo I_jjblhjbc iml_f ijbf_g_gby ij_n_j_gpbZevguo j_"I
fbjh\Zgby h[_ki_gqb\Zxs_c Imjbklkdhc bgnjZkljmdImju > @

Hkh[mx jhev \ jZa\blbb \t_a”gh]h b \gmlj_gg_]h ImjbafzZ b]jZ
guc ijh_dl ©Lmjbaf b bg”mkljby Jhkl_ijbbfkI\z2 Zdp_glbjmxs]|
gZ jZa\blbb dmevimjgh ihagz\zZl_evgh]lh wdheghlbjg_kdhlh i
gh dmjhjlgh]h kh[ulbcgh]h b ]Jhjgheu ' gh]h Imjbafz > @

Lzdbf h[jZahf keh b\rZyky gZ jugd_ kbImZpby h[mkeh\e
g_gbyfb ih \u_a~rghfm Imjbafm fh _| jZkp_gb\ZIvky dZd [eZ]
jZa\blby \t_a~gh]h ~ey hl”"_evguo kljZzg b \gmlj_gg_1h In
kdh j_dj_Zpbhgguc ihl_gpbZe Jhkkbckdhc N_~_jZpbb ihalhey
\bru Imjbafz \dexgqZy ©gbr_\u_2 [Ijb wlhf Imjbklbg_kdZy hlj.
g_fmgm ' ~Z _Iky \ k_jv_aghc Jhkm~ZjkI\_gghckihgb\Z d_ jZa\b
xs_c Imjbklkdhc bgnjZkljmdIimju h[_ki_gq_gby ij_n_j_gpbZev
ey b]jhdh\ hljZzkeb Lj_g~hf yley_Iky aZsblZ bgl_j_kh\ Imjb
kdhlh jugdZ Imjbklkdbo b Jhkibgbgguo mkem] mhwélyfm hkh[h
_lky kha”rzZgbx gZpbhgzZevguo ijh]jzffguo ijh"m&lémrey [jhgbj

Kibkhd ebl_jZImju

<u_a~ghc Imjbaf KIZlbklbdZ [_a \u\h~h\ b ijh]gh

ljhgguc j_kmBE@ KWWSV UWRXUQHZV UX SURIQHZV
VWDWLVWLND EH] Y\YRGRY L SURJQR]JRY KWPO"\V

NZIZ h[jZs_gby

H]jZgbg_gb_ gZ \uiheg_gb_ ihe_Ilh\ Z\bZi_j_\hagbdh\

>We_dljhgguc + &5 jkkaVWSV IDYW JRY UX QRYRVWL Q

NZIZ h[jZs_gby

Kljzl_lby jZa\blby ImjbafzZz \ Jhkkbckdhc N_"_jZpbb ¢
IhrZ >We_dljhggue8Skmka@avsyv WRXULVP JRY UX

GRFXPHQW\ VWUDWHJILL VWUDWWN R\DI U®H YIDWILM DL W

SHULRG GR JRGD ~ZIZ h[jZs_gby



Lmjbaf b bg"mkljby Jhkl_ijbbfkI\Z >We—@&5h gl WoNjS ¥m jk
gZpbhgZevgu_ijh_dlu jn SURMHFWY WXUL]P *ZI|Z |
MdZa lj_ab”_glZ Jhkkbckdhc N_”_jZpbb hl <
\hijhkZo Jhkm~ZjkI\_ggh]h mijZ\e_gby \ kn_j_ Imjbafz
I_evghklb2 >We_dljhgeguwd]j_ KivwWwd SXEOLFDWLRQ
'"RFXPHQW 9LHZ NZ1Z h[jZs_gby

K\_~_gby h[ Z\lhjZo

:jobih\ :gZlhebc ?\] gjvwdhg gZmd ~hp_gl ijhn_kkhj
mijZ\e_gby jZ[hlhc nehlZ N=;HM <H ©Kb[bjkdbc JThkm~Z
kbl_I Y\h~rghlh IjZgkihjlz®2 Jhkkby 1 Gh\hkb[bjkd m
H PDLO LQIR#QVDZW UX

<Zkbev_\Z <_jzZ ;KjlZkhbgzj_ _ih~"Z\Zl_ev dZn_"ju
kZ b ImjbafZ :GHH <H P_gljhkhxaZ JN ©Kb[bjkdbc m
[bl _evkdhc dhhi_jZpbb? Jhkkby ] Gh\hkb[bjkd
H PDLO FKBPDUNHW#VLEXSN QVN VX

$UNKLSRY $@®EFEWRO\R(I 6FLHQFH LQ (FRQRPLFV 3UJ
YOHHW ODQDJHPHQW 6LEHULDQ 6WDWH 8QLYHUVLW\ F
1RYRVLELUVN 5XVVLD H PDLO LQIR#QVDZW L

9DVLO\HYDBRBBURUWIYHFWXUHU 'HSDUWPHQW RI 6HU
8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRQ . ODU[$
FKBPDUNHW#VLEXSN QVN VX



M>D

:ZeZrh\Z H < Hkbih\z ? G
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

LMIJBKLKD:Y BGNJ:KLIJMDLMJ: H;J:AH<:L?EVGH=H LMJBAF:
D:D BGKLIMF?GL I'LJBHLBQ?KDH=H <HKIBL:GBY
FHEH>?@B

KI1Zlvy ihk\ys_gZ bamqg_gbx Imjbklbg_kdhc bgnjZkljmdImju ] Gh\hkt
kb[bjkdhc h[eZklb < oh”_ bkke_~h\Zgby j@klkiyhklkadkldkyp difzd
kljmdImju b \hafh ghklb bo bkihevah\Zgby “ey j_ZebaZpbb h[jZah\Z]I
dzd bgkljmf_glzZ iZljbhlbg_kdh]lh \hkiblZgby jhkkbckdhc fheh”_"b

Dexq_\u_ keh{¥Zah\Zl_evguc Imjbaf Imjbklbg_kdZy bgnjZkljmdImjZz
jZaf_s_gby izZljbhlbg_kdh_ \hkiblZgb_ Imjbklkdbc ihl_gpbZe

%DODVKRYD 2 9 2VLSRYD ( 1
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

7285,67 ,1)5$6758&785( 2) ('8&$7,21$/ 7285,60
$6 $ 722/ 2) 3$75,27,& ('8&$7,21 2) <287+

7KH DUWLFOH LV GHYRWHG WR WKH VWXG\ Rl WKH WRXULVW LQIL
UHJLRQ 7KH DXWKRUV DQDO\]H WRXULVW LQIUDVWUXFWXUH D
HGXFDWLRQDO WRXULVP DV DQ LQVWUXPHQW RI SDWULRWLF HG

.H\ZRUGNGXFDWLRQDO WRXULVP WRXULVW LQIUDVWUXFWXU
HGXFDWLRQ WRXULVW SRWHQWLDO

< kh\j_f_gguo mkeh\byo hkh[_ggh ZdIimZevguf klZgh\blky
gZijzZ\e_gbc \azZbfh”_ckl\by k fheh”_"vx \ h[eZklb iZljbhlbq_
IZgby H~”ghc ba az”Zq \ kn_j_ iZljbhlbg_kdh]h \hkiblZgby
gb_ mkeh\bc "ey ijh[m " ~_gby bgl_j_kZ fheh”_"b d \h_gghc b
djzy iZljbhlbafm b "he]lm jh*bg_

KhanrZgb_ b j_ZebaZpby gh\uo nhjf jZ[hlu Knmhmh”_“vx dl
jZkdju\Zlv *moh\gh dmevimjguc ihl_gpbZe b bklhjbg_kdh_ ¢
eyxl j_rblv jy~ ijh[e_f \ kn_j_ iZljbhlbg_kdh]h \hkiblZgby dZ
gZevghf mjh\g_ 1Zd b \ ~"_yl_evghklb dhgdj_lguo iZljbhlbq_kd
Gh\hkb[bjkdhc h[eZklb > k @

< gZklhys__ \j_fy gZdhie_g agZqgbl_evguc hiul \ h[eZkll
kdhlh \hkiblZzgby \ \h_ggh iZljbhlbg_kdbo dem[Zo H~”gZdh i
s_kiI\m_1l ihlj_[ghklv \ h[f_g_ hiulhf kjzZ\g_gbb ~hklib]lgmluo
f_""m dem[Zfb b ZkkhpbZpbyfb

Ilh khklhygbx gZ dhg_p 1h~Z \ Gh\hkb[bjkdhc h[eZklb kh:
guo hi*_e_gbc <k_jhkkbckdh]lh \h_ggh iZljbhlbg_kdh]lh h[s_
_gby <<IH> ©XG:JFBY? gZ ihklhygghc hkgh\_ hkms_klI\
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AN_yl_evghklv \h_ggh iZljbhlbg_kdbo dem[Z \ dhlhjuo
gmx ih”AThlh\dm q_eh\_d

>ey wnn_dlb\ghc j_ZebaZpbb k\hbo h[jZah\Zl_evguo
dem[ "he _g h[ezZ”~ZIv hij_~_e_gghc fZl_jbZewvaghcglzahc
klvx hjl]ZzgbazZpbb ki_pbZevghc ihA"]hlh\db fheh”~_"b dF
h[_ki_q_gZ lhevdh ijb gZebgbb ki_pbZebabjh\Zgguo \h
Jehlh~bgghl]lh ij_[ulZgby

<l_gq_gb_mqg_[gh]lh 1Th*Z khljm~gbdb \h_ggh iZljbhlbq.
_"bg_gbc hjl]Zgbamxl \h_ggh ihe_\u_ Imjbklbg_kdb_ b ij

]h~ m [ueh ijh\_~_gh [he__ \h_ggh ihe_\uo Imjbl

nbevguo k[hjh\ jbk

160

137

140

117 120

m2019
2020
2021

Kou-Bo, mr.

BoenHno-nonesbie Typuctuyeckue IpodunsabIe
Bua coopos

h ihe_\uo Imjbklbg_kdbo b ijhnbevgu
u h\hkb[bjkdhc h[e

GZb[he__ ihimeyjgu_ f_klzZ ~ey ijh\_~_gby mqg_[guo k]
]h~u Gh\hkb[bjkdZy D_f_jh\kdZy LhfkdZy b BjdmlkdZy
djZc J_kim[ebdZ =hjguc :elZc b | ~ Iljhnbevgu_ k[hju
gZebkv rbjhdbf ki_dljhf jZaebqghc gZijZz\e_gghklb b p_
<hafh ghklv j_Zebah\Zlv k_[y \ jZaguo gZijZ\e_gbyo \h_
lh h[fmg_gby k dZ ~uf Jh~hf ijb\e_dZ_1I gh\uo ij_"klzZ\bl
jZklguo dZIl_]lhjbc d mqgzZklbx \ ijhnbevguo kf_gZo b kI
\h_ggh iZljbhlbg_kdbfb hjl]ZzgbaZpbyfb \ Gh\hkb[bjkdhc
_lijh[e_fzZ khhI\_lklI\by Imjbklkdhc bgnjZkljmdIimju Gh\hkl
\hafh ghklyf j_ZebaZpbb h[jZah\ZI_evgh]h ImjbafzZz \ h]
kdh]h \hkiblZgby fheh”_"b

©LmjbklkdZy bgnjzkWhhdkhjBEdmighklv JThklbgbp [IjZgki
kj_~kI\ hjlzgbazZpbc h[s_kI\_gghlh iblZzgby b ijh\_~_ghby
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ihagz\zZl_evghlh kihjlb\gh]l]h ha”hjh\bl_evgh]lh b ~jm]lh]h
h[kem b\Zxl iml_r_kI\_ggbdh\ g_ lhevdh wlb ij_"ijbylby D A~
jbb hlghkylky hj]ZgbazZpbb hkms_kl\leyxsb_ ImjZ]_glkdmx
kdmx ~_yl_evghklva > k

Ba \k_o h[t_dlh\ jZ[hlZ dhlhjuo k\yaZzgZ kh kn_jhc h[ken
r_kl\_ggbdh\ kzfuf i_j\uf we_f_glhf yley_Iky bg*mkljby Jhkl
Kx~Z \oh”yl ij_"ijbylby dhlhju_ ij_~hklZ\eyxl mkem]b ih jZa
A"uoZxsbo b bo iblZgbx

GZ gZqZeh ]h~zZ \'] Gh\hkb[bjkd_ b Gh\hkb[bjkdhc h[e
hgbjm_1 [he_ _ eZ]_j_c jZaghc gZijz\e_gghklb jbk > @

[TanaTo4Hble Jarepsi, PacrooKEHHbIC
Ha Tepputopun HoBocubupckoit 10
0651

Ce30HHbIE 03/10POBUTEIIbHbIE
OpraHM3alny, PacHoIOoKEHHbIE Ha 31
teppuropun HoBocubupckoii 061

Kpyrioroguuneie 0310pOBUTENbHbIE
OpraHu3alliM, PaclooKEHHbIE Ha 23
tepputopun Hopocubupckoit o011

Buna opranmzanuun

T T T

0o 5 10 15 20 25 30 35

Koa-Bo, mr.

Jbk Dhebq_ki\h eZ]_j_c\ ] Gh\hkb[bjkd_ b Gh\hkb[bjkdhc h[e gZ g

;hevrZzy gzZklv ha”hjh\bl_evguo hj]J]ZgbazZpbc Gh\hkb[bjkdh
[hlZzx] \ e_lgbc k_ahg Lhevdh gZ [Za_ ha”hjh\bl_evguo h
fh gh qzZklbggh hj]J]Zgbah\Zlv ki_pbZevgmx ih~lhlh\dm iZljb|
i_jbh~ FZI_jbZevgZy [ZaZ gb h~ghc ha”hjh\bl_evghc hj]Zg
ihez]zZ_ | gZebqb_ ki_pbZevgh h[hjm~h\Zggh]h IbjZ ihehkt
ki_pbZevguo kgZjy*"h\ "ey nbabq_kdhc b IZdlbg_kdhc ih”]hl
ljh\_~ gb_ dZg_kI\_gguo mq_J[guo k[hjh\ g_ fh  _| h[_ki_qgbl
iehsZ”"hd Gh\hkb[bjkdhc h[eZklb

Lzdbf h[jZzahf Imjbklbg_kdmx bgnjZkljmdIimjm h[jZah\ZIl_
fZ Gh\hkb[bjkdhc h[eZklb g_h[oh~bfh jZa\b\ZIlv b fh~_jgbabjl
\hafh ghklb nhjfbjh\Zlv gjZ\klI\_ggu_ hkgh\u jZa\blby ebqghk
ex”_c¢c G_h[oh”bfh gZijz\blv fZdkbfmf mkbebc gZ Ih qlh[u i
ihdhe_gb_ bf_eh \hafh ghklb ~ey jZaghklhjhgg_1lh jZa\blby
[ZaZ Imjbklbg_kdbo hjl]ZgbaZpbc "he'gZ h[_ki_gb\ZIlv \hafh
\ZIlv mqg_[gh Ij_gbjh\hggu_ k[hju ih Zevibgbafm b ki_pbZevg
lhih\d_ ih”t_fu gZ ]Jhjgu_ \_jrbgu b]jh\u_ b |I_ogbq_kdb_ |
[h_\u_ bkdmkklI\Z bklhjbg_kdb_ j_dhgkljmdpbb \u'b\Zgb_ \ ij
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Kibkhd ebl_jZImju

;hl]*Zgh\ ?2 B WdhghfbdZ hljZzkeb ImjbafZz mq_J[gl
? K ;hlhfheh\Zz < | Hjeh\kdzZy ih~j_~ HRh ? B
kd\Zz BGNJ: F — k
;hlhex[h\ < K Lmjbklkdh j_dj_Zpbhggh_ ijh_dlbjh\
\_klbpbc mqg_[gbd b ijZzdlbdmf *ey \mah\ < K ;h]hex
K : ;hlhexfh\Z ba” bkij—FHWd\Z XjZcl-— k
Bl]gZlv_\Z B N HjlJZgbaZpby Imjbklkdhc ~_yl_evg
\mah\ B N BlgZlvba i_j_JjZF mhkdlz XjzZcl

— k
Bklhfbgz W = <gmlj_ggbc Imjbaf b Imjbklkdb_ j_kmjk
ihkh[b_ W = Bklhfbgz F = =jbrmgvdbgzZ Jhk ]hk
_ ba~ bkij—tHhkd\Z Jhk ]Jhk ]mfZgblZzg rkg |
IjZ\bl_evkl\h Gh\hkb[bjkdhc h[eZklb 1Zljbhlbqg_kd
>We_dljhgguc + & jkKWWSV ZZZ QVR UX SDJH
jZs_gby

K\_~ _gby h[ Z\lhjZo

;ZeZrh\Z HdkzZgz <ZXkkdbjgbc\gjiZzih~rzZ\Zl_ev dZn_"ju k
kZ b Imjbafz :GHH <H P_gljhkhxazZz JN ©Kb[bjkdbc m
[bl_evkdhc dhhi_jZpbb? Jhkkby ] Gh\hkb[bjkd
H PDLO FKBPDUNHW#VLEXSN QVN VX

Hkbih\zZ ?2e_gZ GhdhgeZ Ngohy gZmd ~hp_gl azZ\_"mxsZ
k_j\bkZ b ImjbafZz :GHH <H P_gljhkhxaz JN ©Kb[bjkdb:¢
lj_[bl_evkdhc dhhi_jZpbb? Jhkkby 1 Gh\hkb[bjkd
H PDLO FKBPDUNHW#VLEXSN QVN VX

%DODVKRYD eNQDRW 'HFWXUHU 'HSDUWPHQW R
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ
5XVVLD FKBPDUNHW#VLEXSN QVN VX

2VLSRYD (@BQBUGDWH RI 7THFK 6FLHQFHV $VVRFL
'"HSDUWPHQW RI 6HUYLFH DQG 7RXULVP 6LEHULDQ 8

ODU[ $YH I1RYRVLELUVN 5XVVLD FKBPDL
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M>D

DheulZzgh\Zz L = lehlgbdh\Z L <
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

KH<J?F?GGU? :KI?DLU NMGDPBHGBJH<:GBY
=HKLBGBQGH=H B J?KLHJ:GGH=H ;BAG?K:
< :EL:CKDHF DJ:?

S gZ\uy\e gbx hkgh\guo ijh[e_ fnmg pbhgbjh\Zgby Jhklt
ag_kzZ \ :elZzckdhf djzZz_ -Pbamd kkke Z_gibly\ nmgdpbh
by ]hklbgbqgh]h b j_klhjzgghlh [bag_kzZ \ j_]b < gZklhys__
dhgdmj_gpbb Jhkibgbgguc b j_klhjZgguc k_dlh \ ugm ~_gu kh’
b [bag_kZ m\_ebqgb\zlv k\hx dhgdmj_ glghklhkh[g klv \h ba[ )
hjlZzgbaZpbb J_ameviZlhf bkke_~h\Zgby y\eyxlky f_jhijbylby ij_~eh’ (
wnn dlb\ghklb nmgdpbhgbjh\Zgby ]hklbgbqgh]h bj_klhjZggh]h [bag_
Dexq_ kehhNElbgbgguc [bag_ _JZ lhkl_ijbbfkI\Z kljzI_]by JZa
jbafz dhgp ipby jZa\blby mijZ\e_gby dhgdmj_glhkihkh[ghklv j 1bhg:

e
N
<
<
=
—
o<

.RO\YDQRYD 7 * ORWQLNRYD 7 9
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

7+( +27(/ $1' 5(67$85%$17 %86,1(66
1 7+( $/7$, 7(55,725< &855(17 75(1'6

7KH DUWLFOH LGHQWL¢{HV WKH PDLQ SUREOHPV RI WKH IXQFWL
LQ WKH $OWDL 7THUULWRU\ &XUUHQWO\ LQ FRQGLWLRQV RI ¢HUF
DUH IRUFHG WR LPSURYH EXVLQHVV VWUDWHILHV LQFUHDVH WKF
7KH DXWKRUV SURYLGH PHDVXUHV WR LPSURYH WKH SHUIRUPDC

. H\ZRUBRWHO EXVLQHVV KRVSLWDOLW\ WRXULVP GHYHORSPHQ
FRQFHSW FRPSHWLWLYHQHVV RI WKH UHJLRQ

< KIljzZl_]bb jZza\blby ImjbafzZz \ Jhkkbckdhc N_~_jZpbb
1h~rZ hkh[h_ \gbfZgb_ m~_e_gh jZa\blbx \gmlj_gg_]h |

g_ 9glh bljZz_1I kms_kI\_ggmx jhev \ khpbZevgh wdhghfbqg_kec
IZckdh]h djzy

=hklbgbgguc [bag_k \ :elZckdhf djzZ_ij_"klZ\e_g jZaghh[j:
fb Jhklbgbp fhl_e_c ohkl_eh\ b ijhgbo f_kl hl*uoZ ~ey Imjb
NZxsbf Ibihf gZ jugd_ ]Jhklbgbgguo mkem] \ j_]lbhg_ y\eyxlky
ZizZjl hi_eb hkgh\gh_ dhebqg_klI\h dhlhjuo khkj_~hlhg_gh \ ]h
;beckd_ JIm[ph\kd_ ;_ehdmjbo_ Yjh\hf :elZckdhf jZchg_

;hevrbgkl\h Jhklbgbqgguo ij_?ijbylbc :elZckdh]h djzy ij_"
IZdb_ ~hihegbl_evgu_ mkem]b dzZd Ilhqdb iblZgby j_klhjZz
eh\Zy [Zgx b beb kZmgm [bevyj® 1j_gZ _jguc aZe b beb
kihjlb\gh]lh jZa\e_dZIl_evgh]lh bg\_glZjy [Zkk_cg e_q_J[gu_
i_gp mkem]b b wlh y\ey Iky aZeh]lhf [hevrh]lh dhebqg_KkI\Z |
dhlhjuo dhfnhjlguc-hlfuhqg_j_"gZy az”~ZqZ Deb_gl Jhih\ iez
A _gv]b azZ k\hc dhfnhjl
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J_klhjZgguc Bhagh bhjljZzgbazpby IZdh]l]h \b*"Z h[kem Db\
jh_ m~h\e_I\hjy_1l ihlj_[ghklb deb_glzZ \ dZq_klI\_gghf ibl:
hi\_~_gghf ey wlh]lh f_kl_ Z 1zd _ ij_"ezZ]Z_l hij_"_e_
gbl_evguo mkem] fmaudzZ jZale_q_gby \ khhiI\_Ikl\bb |
\_gZ_I \k_f kzZgblzjgh ]b]b_gbq_kdbf Ij_[h\Zgbyf b aZdhgt
b bf__| p_evx ihemq_gb_ ijb[ueb ij_7ijbgbfzZl_e_f > @

J_klhjZzgguc [bag_k iha\hey_|I| ij_~hklZ\blv ihl_gpbZev
lhevdh dzZqg_kI\_ggmx ]Zkljhghfbx gh b m~rg¥eevigluijblv _
ihlj_[ghklb gZkulblv g_ lhevdh I_eh gh b “mrm i_j_"b\
N _gby ibs_c b dhfnhjlghc h[klZgh\dhc <i_qZle_gby dt
deb_glh\ ihke_ ihk_s_gby ex[h]l]h aZz\_~_gby yl\eyxlky ]1Z
s_gby ihwlhfm q_f [hevr_ iheh bl_evguo fhf_glh\ [|_f |
ihk_Iblv j_klhjZg _s_ jZa b klZlv ihklhygguf deb_glhf W
gZy j_dezZfz dh]"Z ]lhklv \ha\jZsZ_|Iky m _ g_ h”bg Z ijb

Bg” mkljby Jhkl_ijbwki\Z*gh ba hkgh\guo khklZ\eyxsba
Ilh\ Imjbklkdh]lh ijh mdlZ < Imjbklbg_kdhc bg” mkljbb |
"b\Zgb_ y\ey_Ilky hkgh\guf ;hevrZy j_~dhklv dh]*"Z Imj
ij_"hklzZ\ey_ | Imju [_a ijh b\Zgby GZebqgb_ mkem]b \j_f_g
Imj_ y\ey_Ilky hkgh\hc ij_"hklZ\e_gby Imjbklbg_kdhc mke
khf yley |ky gZebqgb_ \ f_kl_ jZaf_s_gby mkem]b iblZghb

Lzdbf h[jzahf fh gh k~_eZlv \u\h”® qlh Jhklibgbgguc b
g_k I_kgh \azbfhk\yaZgu b gZebqgb_ | Wwihjggh[oHhlIb
fhklv \ kh\j_f_gghf fbj_ LZdZy "hihegbl_evgZy mkem]Z
ijb Thklbgbp_ yl\ley_Iky \ gZklhys__ \j_fy hrgbf ba ]JeZ\g
eyy ijb\e_qgqv [hevrh_ dhebqg_kI\h Jhkl_c

J_klhjZgguc [bag_k ijb JhkibgbpZo y\ey_Ilky [he__ klZ]
gbx k h[uggufb j_klhjzgzfb Z ~ey j_klhjZgZ gZebgb_ gl
klbgbpu y\ey_Ilky dzZd [u kljZoh\dhc hl m[uldh\ >jm]lhc k
j_klhjzgh\ ijb 1hkibfglgowzb_ ba~_j 'db | d bf g_ ijboh”bl
gb\Zlv Zj_g”m ihf_s_gby b dhffmgZevgu_ jZkoh”u LZd" _
[m~_I hiezqgqb\ZIlv ih~"_j Zgb_ gqbklhlu \ ihf_s_gbb hojZg
g_qgmx b fghl]h_ *jm]h_ ?s_ h~ghkeéjpb hfimsv KIdh~bl \ f_°
"mgZjhrgmx k_Iv Th j_klhjzg fh _I ihemqgblv “hkimi d |
mijZ\e_gq_kdbf gh\r_kI\Zf k_1Ib

< ]lhklbgbgghc bg"mkljbb :elZckdh]h djZy hlkmlkI\mxI
ey_fu_ f_""mgZjh~rgufb hi_jzZlhjZfb qlh khabd_ihgddekoh"t
g_gby d f_""mgzZjh~ghc k_1Ib

< ihke_"g__\j_fy \ bg”"mkljbb Jhkl_ijbbfkI\Z ijhbkoh”"y
baf_g_gby Dhebqg_kI\h Imjbklh\ k dZ ~uf JTh~hf jZkl_1 \t
[j_[ghklb \ dhfnhjlghf ijh b\Zgbb b iblZgbb B dzZd ke_*
g_h[oh~bfhklv \ m\_ebqg_gbb dhebq_klI\Z kj_~kI\ jZaf_s_
iblzgby k khhI\_IklI\mxsbf mjh\g_f k_j\bkZ > @ [Ij_"ijbyl
gbgghlh b j_klhjZgghlh [bag_kZ ijboh”blky i_j_kfZljb\ZIv
hkgh\Zl_evgh ih*oh”blv d jZajz[hld_ kljzZl_]Jbc b dhgp_ip
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hljzkeb < j_]lbhg_ klZ\yl p_ev ih\ur_gby a\_a”ghklb Jhklbghb
glh iha\hebl ijb\e_qv bghkljZgguo Imjbklh\

I_j_™ ki_pbZebklZfb \ 1Thklbgbgghf b j_klhjZgghf ohayckl\_
gb ijb\e_qv dzZd fh'gh [hevr_ ihklhygguo deb_glh\ Z 1Zd"_ ¢
ihklhygguo deb_glh\ Khi_jgbg_kl\h aZz dzZ ~h]h Jhkly Ij_[m_lI
klhjZzgh\ kh\_jr_gkl\h\Zgby > @

Khlezkgh ihklZgh\e_gbx ijZz\bl_evkI\Z :elZckdh]h djZy hl
Z~fbgbkljZpby djZy ij_~hklZ\ey_| km[kb~bb ba djZ_\h]h [x""_
Imjbklkdhec bg”mkljbb gZ \haf_s_gb_ gZklb azljzl \ klyab k \
[hl ih deZkkbnbdZpbb Jhkibgbp b "jm]bo kj_~kI\ jZaf_s_gby
j_lbhgz \ khhI\_Ilkl\bb k JThkm~ZjkI\_gghc ijh]jzZzffhc ©JZa\bl
celZckdhf djz_2 > @ MqzZklb_ \ *Zgghc ijh]jzZff_ ]Jhklbgbqggh
ghfm [bag_km iha\hebl ihemqgblv kj_~kI\Z ~ey jZkrbj_gby b n
kIN\Z ij_~hklZ\ey_fuo mkem] gZ jugd_ Jhkl_ijbbfkI\Z

< ihke_7~gb_ ]Jh”u \hajhkeh gbkeh ImjbklIt\ khjdka_¢ j_]lbhg
g_h[oh?bfhklv \ memqr_gbb b jZkrbj_gbb ij_"~hklZ\ey_ _fuo m
gbb a\_a”ghklb ]hklbgbp K m\_ebqg_gb_f ihlhdZ Imjbklh\ \haj
pby \ Thklbgbqghf b j_klhjZgghf [bag_k_ gZ i_j\h_ f_klh \uo!
bgnhjfbjh\Zgby ihbkd gh\uo \hafh ghkl_c “h\_"~_gby bgnhjf
| _gpbZevghlh ihlj_[bl_ey >ey [hevr_c ijb\e_dZl_evghklb ]h
j_klhjZzgguc [bag_k "he’gu jZajzZ[hlZlv kljZI_Jbx ih ih\ur_gb
h[kem >b\Zgby \hafh ghklb ij_~hklZ\e_gby ~hihegbl_evguo
fu ihhsj_gby b kdb~hd \hafh ghklv i_jkhgZebaZpbb ij_~hkl
em] LZdbf h[jZahf hjl]ZgbazZpby Jhklbgbggh]h b j_klhjZgghlh
[ulv gzZijz\e_gZ gZ ih\ur_gb_ mjh\gy h[kem ' b\Zgby b wnn_d
ba\h~kI\Z hdZaul\Z_fuo mkem]

< kh\j_f_gguo j_Zebyo jZa\blby jughgguo hlghr_gbc gZa
Abfhklv kh\_jr_gkl\h\Zgby mijzZ\e_gby \ Jhklbgbgghf b j_klIl
g_k_ :elZckdh]lh djzy

Ih\ur_gb_ dhgdmj_glhkihkh[ghklb b “bgzZfbggh_ jZa\blb_
]h b j_klhjZzggh]h k_dlhjzZz j_]lbhgZevghc wdhghfbdb \h fgh]hf
n_dlb\ghklb nhjf b f_lh~h\ _]h j_]mebjh\Zgby b ih~*_j'db

D hkgh\guf I_g”~_gpbyf jZa\blby ij_"ijbylbc bg"mkljbb ]I
kiI\Z fh gh hlg_klb

— nhjfbjh\Zgb_ f_""mgZjh”~guo ]hklbgbqguo b j_klhjZgguo f

— jZa\blb_ k_Ib fZeuo ij_"ijbylbc

— \g_"j_gb_ gh\uo dhfivxl_jguo |I_ogheh]bc \ JThkibgbqgguc
guc [bag_k

— m]lem[eyxsZyky ki_pbZebazZpby ij_"ijbylbc bg"mkljbb ]hk
bljZzxsbo h]ljhfgmx jhev \ jZa\blbb b ijh*\b _gbb \ukhdbo klZ
kem ' b\Zgby

<g_"j_gb_ kh\j_f_gguo nhjf b f_Ih"h\ mijZz\e_gby Imjbkll
khf ihal\hebl [he__ m\_j_ggh kfhlj_Iv gZ i_jki_dlb\u jZa\blkb
kdhc hljZzkeb \ :elZckdhf djZ_
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Kibkhd ebl_jZImju

IlhklZzgh\e_gb_ 1jZz\bl_evkI\Z :elZckdh]h djZy hl
ml\_j"~_gbb lheh  _gby hdZazZgby Jhkm~Zjkl\_gghc il
IZf Imjbklkdhc bg”mkljbb \ \bA_ km[kb”bjh\Zgby q!:
ab k \uiheg_gb_f jZ[hl ih deZkkbnbdZpbb ]Jhklbghbp
jZaf_s_gby gzZ |_jjblhjbb :elZckdh]h djzy2 >We _dljh
85/ KWWSYV WRXULVP DOUHJQ UX SDJHV VXEVI
V Y\SROQHQLHP UDER

Lufgmd < < [Ij_"ijbgbfzl_evkdb_j_r_gby \ jZa\blbb j_klIt
kZ >We_dljhggue- BSWmKM@WS HFRQRP\ OLE FRP SUH
UHVKHQL\D Y UD]JYLWLL UHVWRUDQQRJR EL]QHVD 1

Khdbjkdzy G < Bggh\Zpbb \ Jhklibgbgghf b j_klh
G < Khdbjkdzy D B IZ\ebgmd — Fheh®“hc mg—=guc

K @+@285/ KWWSV PROXFK UX DUFKLYH
gby

Kdh[dbg K K F_g_~'f_gl\ Imjbaf— K bEFtdki\&bg
Xjzcl - F

K\_~ _gby h[ Z\lhjZo

DheulZgh\z LZlvygZz = _fggdBRN_\dxZHH <H P_gljhkhxaz
©Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb?
\hkb[bjkd ij D Fzjdkz H PDLO VRFPDQ#VLEXSN

lehlgbdh\Z LZfzZjzZ <bdagh\dZog gZmd ijhn_kkhj ijh
dZn_"ju k_j\bkZ b Imjbafz :GHH <H P_gljhkhxaz JN ©Kb
I_I'ihlj_[bl_evkdhc dhhi_jZpbb? Jhkkby ] Gh\hkb[
kz H PDLO VRFPDQ#VLEXSN QVN VX

.RO\YDQRYD 7DWMWQB TV 3URJUDP 6WXGHQW
RI 8RQVXPHU &RRSHUDWLRQ . ODUJ[ $YH 1F
VRFPDQ#VLEXSN QVN VX

SORWQLNRYDDIDBDGBGDWH RI 7THFK 6FLHQFHV 3UR
6HUYLFH DQG 7RXULVP 6LEHULDQ 8QLYHUVLW\ RI &RC
IRYRVLELUVN 5XVVLD VRFPDQ#VLEXSN QVN \



M>D

Hkbih\zZ ? G

Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID
hlhjhrkdzy H =
DZaZoklZgkdh :f_jbdZgkdbc k\h[h~Aguc mgb\_jkbl_| D:KM

IJH;E?FU B 1?JKI?DLB<U =HKM>:JKL<?GGH=H
MIJ:<E?GBY B IH>>?J@DB >?YL?EVGHKLB 1J?>1JBYLBC
< LMJBKLBQ?KDHF ;BAG?K? D:A:OKL:G:

Hkgh\ghc p_evx "Zgghc klZlvb y\ey_|ky ZgZeba BHhlkm”gZdZ jZa\blby
kI\_gghlh mijz\e_gby Imjbklkdhc hljZkeb \ J_kim[ebd_ DZaZoklzg JZk
ijhfe_fu b i_jki_dib\u jZa\blby Imjbklbqg_kdhc hljZkeb kljZgu h[hagZc
aZokIngdh]h Imjbafz \ fbjh\uo j_clbg]Zo :\lhjZfb ijh\_~_g "_lZevguc

n_ju Imjbafz J_kim[ebdb DZaZoklZg jZkkthj_gu we_f_glu Jhkm~Zjkl
gby jZa\bIby kn_ju ImjbafZ dexq_\u_ ijbgpbiu lhkm~AZjkI\_gghlh j_]me
A j*db ~_yl_evghklb ij_7ijbylbc hjlZgbaZpbc b dhfie dkh\ \' Imjbklbqg
Hkh[h gbfzgb_ m~_e gh p_eyf f jzf b ijbhjbl_Iguf gZijz\e gbyf ]hk

_]mebjh\Zgby Kh\j_f_ggu_ | g"_gpbb Thkm~ZjkI\_ggh]h j_Imebjh\Zgl
jZkeb \'J_kim[ebd_DZaZoklZg h[hagZgbeb ZdImZevgthv b agZqbfhk
\hijhkz \ gZklhys__ \j_fy | d Ihevdh ijb “he*ghc ih"" lThkm~rZjklI\
fh gh j_rblv bf xsbcky dhfie_dk ijh[e_f \ wlhc kn_j_ b "ZI \hafh ghkl
gm aZgyIv "hkihcgh klh \"fbjh \hflmjba

Dexq_\u_ kelhmZ]kabq_dey hljzkev Imj

f
bklkdZy ~_yl_evghklv ]hkm:
j_Imebjh\Zgb_ lhkm?ZjklI\_ggh_ mijZ\e_gb_

2VLSRYD ( 1

6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ
%RIJRURGVND\D 2 *

.D]JDNK $PHULFDQ )UHH 8QLYHUVLW\

38%/,& 0$1$*(0(17 $1' 6833257 2) 7+( 7285,60 %86,1(66
2) .$=%$.+67%1 352%/(06 $1' 35263(&76

DLQ SXUSRVH RI WKLV DUWLFOH LV WR DQDO\]H DQG H®
QLVWUDWLRQ VA\VWHP LQ WKH WRXULVP LQGXVWU\ LQ WKH ¢
FXUUHQW SUREOHPV DQG SURVSHFWYV IRU WKH GHYHORSPHQ
SODFH RI .DJDNKVWDQL WRXULVP LQ ZRUOG UDQNLQJV 71
O\VLV RI WKH WRXULVP VHFWRU RI WKH 5HSXEOLF RI .D]JDN
DIJHPHQW RI WKH WRXULVP VHFWRU GHYHORSPHQW WKH NH\
RU WKH DFWLYLWLHYV RI RUJDQL]DWLRQV LQ WRXULVP 3DUWLEFX
VXUHV DQG SULRULW\ DUHDV RI VWDWH UHIX®GIDWQBWLRIQH L
RXULVP LQ .D]DNKVWDQ KDYH LQGLFDWHG WKH UHOHYDQFH I
\ ZLWK WKH SURSHU VXSSRUW RI VWDWH ERGLHV LW LV SR\
D DQG HQDEOH .D]JDNKVWDQ WR WDNH LWV ULJKWIXO SODFH
\ZRUGMRXULVP LQGXVWU\ WRXULVP DFWLYLWLHYVY JRYHUQPH!

-TVUS=SO
JOx x®O
OQUTTOUXR

OTTT
- co—zT
Troso

AZ l1h~u kms_kl\h\Zgby km\_j ggh]l]h DZaZoklZgZ kbkl_fZ
lh mijz\e_gby Imjbklkdhc hljZkeb ij_|_ji_eZ dZj"bgZevgu_ b:



\ _1h”u ;; \_dZ ]hkm~Zjkl\_ggZy iheblbdZ \ kn_j_ Imj
iheghklvx hlkmlkl\h\Zez 1h gZ k_]lh”gyrgbc ~_gv _c m*"
fZgb_ kh klhjhgu ij_ab”_glz b ijZ\bl_evkI\Z gZr_c j_kim

Hkh[Zy ZdImZevghklv jZa\blby ImjbklkdhcnthghlgZkljmc
jh\Zgb_ [eZ]lhijbylguo mkeh\bc “ey ijb\e_q_gby bghkljZz
j_ZebazZpbx kh\f_klguo Imjbklkdbo ijh_dlh\ b ih\ur_gb_
kdhc hljZzkeb ~h <<I| kljzZzgu d Th~m hif_q_gZ Ij_c
klZzgzZz D Lhdz_\uf > @

Djhf_ ITh]lh kh]ezZkgh ieZgm ]J]hkm~Zjkl\_gguo hjlZgh
gbjm_Ilky h[_ki_qgblv f_klZ dhgp_gljZpbb izfylgbdh\ dme
ohjhr_c k_j\bkghc [Zahc b hleZz _gghc bgnjZkljmdIimjhc
I _r_kl\mxsbo \gmljb J_kim[ebdb DZaZoklZg ih\ukblky *
ebg_kI\h Imjbklh\ ba aZ jm[_"Z ~h feg q_e > @

Ih j_amevlzlzf j_clbg]Z Jeh[Zevgh]h bg”_dkZ dhgdmj_g
fbjghlh wdhghfbq_kdh]h nhjmfzZ hp_gb\Zxs_]lh iheblbdm
Iby kn_ju Imjbafz J_kim[ebdZ DZaZoklZg az 1h” aZg

kljzg >ey kjzZ\g_gby wlh gz f_kl \ur_ qg_f "\Z ]h».

Hkgh\gu_ ihdzZazl_eb ih\eby\rb_ gZ memqr_gb_ j_e¢
gZ \ j_clbg]_

— p_gh\Zy dhgdmj_glhkihkh [fglkkhv

— k_ahgghklv llmjbafZ_klh

— ijbjh~rgu_ j_kmjku f_klh

— gbkeh h[t_dlh\ <k_fbjghlh dmevimjghlh—gZkef "by XG
Ilh > @

KhleZkgh j_chhgD@ G )LADI@EBY az lh~ gZrz kljz
ghfzez _ f_klh \ kibkd_ ba bghkljZgguo JThkm~Zjkl
"bgzfbdzZ az ]h” ih "Zgghfm j_clbg]m khklZ\beZ k_fv im

lh ihdZazZl_ex mklhcgb\hklb ImjalR P RCLMWRU ,QWHU
J_kim[ebdZ DZaZoklzg azZzgbfz_|I X ihabpbXxmNiZjjk b @ ~ji

K p_evx hp_gdb |I_dms_]h khklhygby kn_ju Imjbafz \ D
\_"zg 6:27 ZgZeba |Z[ebpZ

J_amevlZlu bkke_~h\Zgby ihdZau\Zxl glh [_amkeh\
ki\mxl b g_dhlhju_ ba gbo bf_xI “hklZlhgqgh k_jvzaguc
Zpby jZaj_rbfz b bf_ggh ]jZzfhlgh_ Jhkm~Zjkl\_ggh_ mq.
kn_jhc ImjbafzZz y\ey_Iky h”"ghc ba ]JezZ\guo \hafh ghkl_c
Imjbafm \ DZaZoklZg_ mki_rgh_ jZa\blb_ k fZdkbfZevg!
fbg_kdbf wnn_dlIhf



6:27 ZgZeba kn_ju ImjbafzZz J_kim[ebdb DZaZoklZg

6-675(1*7+6 KBEVGU? KLHJHE®.1(66(6 KE:;U? KLHJHGU

[h]ZIkI\h ijbjh~rguo j_kmjk[r\ keZ[Zy bg _g_jgh ljZgkihljlgZy bgnjZz

[hevrh_ dhebq_kI\h iZzfylgbdh\kdjmed|mj&

iheblbqg_kdZy klZ[bevghklw fZeuc h[tzf bghkljZgguo bg\_klbpbc

mklhcgb\h_ iheh _gb_ \gnmtjbgklkAgujr_gguc \bah\uc b| fb]jZpbhg

\ubJjurgh_ ]1_h]jZnbqg_kdh_gyZkih®f

T_gb_ — k_jvzagu_ [Zjv_ju \ j_Imelbjh\Zgbb \ha

— fZdkbfzevgzy kl_i_gv wdhgmfbghJlkdiihkljzgkl\z

jZa\blby \ P_gljZevghc :abb g_o\ZldZ bgnhjfZpbb \ kn|_j_ ImjbafZz

— "hjh]hklhysb_ mkem]b

— g_"hklZlhggZy ~“hklmighklv f_klI bgl_
j_kguo "ey Imjbklh\

— Jiehoh jZa\blZy kn_jZ mkem]

— g_o\zZldZ \ukhdhijhn_kkbhgZevgu
dZ”jh\

2—23325781,7,(6 <HAFH@ GHKI+5($76 M=JHAU

— liZfhlgh_ Jhkm~ZjkI\_ggh_ghywkliZg”\ fbb b fbjh\u_ |djbabku
mijZ\e_gbb kn_jhc ImjbafZz— kbevgZy aZ\bkbfhklv hl fbjh\h]h Imjbafz
— gZebqgb_ mgbdZevguo hl|g_khohgdpuoltmbklikdb_ ijh mdlu \ khk_~
jbklkdbo ijhAmdlh\ gbo Jhkm~ZjkI\Zo
— khk_"klI\h k ]hkm"ijI\Zfb— kfe Z[sbfhZza\blb_ kbkl_fu ljZgkihjlguo
\ukhdbc ihl_gpbZe \u_a~gh]Hhifjibgbd Zpbc
— ijbf_g_gb_kh\j_f_gguo bgnhjfZpbhg
gh dhffmgbdZpbhgguo I_ogheh]bc

Hkgh\gu_ khklZ\eyxsb_ kbkl_fu Jhkm~Zjkl\_gghlh mijz\e
kdhc hljZkeb
— azZdhg ©H Imjbklkdhc ~_yl_evghklb \ J_kim[ebd_ DZaZol
hljZ® _gu [Zah\u_ iheh _gby nmgdpbhgbjh\Zgby kn_ju Imjbaf.
— Dhgp_ipby jZa\blby Imjbklkdhc hljZzkeb DZaZoklZgZ "h
lhjhc h[hagZq_gu \Z'g_crb_ ihdZaZl_eb kha~rZgby wdhghfkt
ghc b \ukhdhdhgdmj_glghc kn_ju hl_q_kI\_gglmhHnmjbafz ~hk
\aZbfh " _ckl\mxs_c k Jeh[Zevguf jugdhf ImjbafZz
— KIljzZl_]lbg_kdbc iezg jZa\blby J_kim[ebdb DZaZoklZg ~h
klZ\ey_| kn_jm Imjbafz dzd kljzZl_]bg_kdh_ gZijzZ\e_gb_ jZ[h
guo hjlJ]zgh\ \ gZklhys__ \j_fy
— j_kim[ebdZgkdb_ b f_klgu_ JThkm~ZjkI\_ggu_ hj]Zgu wdk
gu_ hjl]Zgbazpbb ZkkhpbzZpbb dhgp_jgu b h[t_~bg_gby h[s_
ijb\e_q_gby d ~_yl_evghklb ih jZa\blbx kn_ju ImjbafZz
— 'H ©GZpbhgZevgZy dhfiZzgby ©.D]DNK 7RXULVP?2 dhlhjZz
Mb® _gb_f b azdj_ie_gb_f ihabpbb DZaZoklZgZ gZ hl_q_KkI\_
ghf jugdZo

;Zah\uf "hdmf_glhf gZ dhlhjuc hibjZ_Ilky ]Thkm~ZjkI\_ggh_
gb \ihA” _j°d_ ~_yl_evghklb ij_"ijbylbc \ kn_j_ ImjbafzZ kl:
kiI\_ggzZy I]h]]foZ jZa\blby Imjbklkdhc hljZkeb J_kim[ebdb

2+ ]lhrud > @
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=hkm”ZjkI\_ggh_ j_Imebjh\Zgb_ b ih~A"_j’dzZ ~_yl_evg
\ Imjbklbg_kdhf [bag_k_ "he gu \dexqZlv ke_"mxsb_
iu jbkmghd

;Zah\u_ ijbgpbiu Jhkm~ZjkI\_ggh]h mijZ\e_gby
Imjbklkdhec ~_yl_evghklvx \ DZaZoklZg_

[ ITPMHIUIIBI }

[lonnepxka Typusma B cTpaHe U (QOpPMHUPOBAHHE
OJaronpusATHON Cpenbl Uil €r0 Pa3BUTHUS

[ Co3znanue moJIOKUTEILHOTO UMHUDKA TOCYIapCTBa }—

[ FapaHTI/IpOBaHHOCTI) 0e30MmacHOCTH TYpUCTOB }4—

P_ev =hkm"ZjkI\_gghciijim\lyzfob_ \hafh ghkl_c ~ey ihe
gby dZq_klI\_gguo b g_"hjh]l]bo mkem] \ kn_j_dZaZoklzZg

Hkgh\gu_ az~Zgb klhysb_ i_j_~ l]hkm~ZjkI\_ggufb hj]z
sbfb Imjbklkdmx ~_yl_evghklv

— nhjfbjh\Zgb_ j_dj_Zpbhggh Imjbklbg_kdhc [Zau

— kha~rzZgb_ ih*oh”ys_]h debfzlZ \ kn_j_ Imjbafz [eZ]h
_glh\ b bg\_klhjh\

— ijhiz]lZg”~bjh\Zgb_ Imjbklkdbo j_kmjkh\ kljZgu dzZd \
azZ jm[_ hf

— fh~_jgbazpby f_ozgbafz Jhkm~Zjki\_ggh]h mijzZ\e_gkt
— fzZdkbfZevgZy j_hjlZgbazZpby bgnjZkljmdIimju

— kh\_jr_gkl\h\Zgb_ kbkl_fu fhgblhjbg]lZz

<Z'gh ih~rq_jdgmlv qglh Zdlb\gZy fbkkby fmgbpbiZevguc
guc i_jbh”~ \hiehs_gby \ "bagv ijbgylhc =hkm”ZjklI\_gghc
Ibjh\ZeZ gm > gmx ihfhsv ij_"ijbylbyf nmgdpbhgbjmxsbf \
hl[ezklb klzZzeZ Iheqdhf d kh\_jr_gkl\h\Zgbx b ih\ur_gbx

Hkgh\hihezZ]Zxsb_ b ZdimZevgu_ p_eb h[s_lhkm*rZjkI\_
kn_ju Imjbafz

— 1ZjzZglbjh\Zgb_ dhgklblmpbhgguo ijZ\ dZaZoklzZzgp_\
j_"\b"_gby

— hojZgZ hdjm ' Zxs_c kj_"u

— nhjfbjh\Zgb_ dzZq_kl\_gghc [Zau “ey ij_"hklZ\e_gby
— kh\_jr_gkl\h\Zgb_ bg”mkljbb Imjbafz ~ey m~h\e_I\h
\Zgguo Imjbklkdbo ihlj_[ghkl_c
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— kha”Zgb_ ~hihegbl_evguo f_kl ey jZ[hlu m\_ebqg_gb_ 7
[xA"_1Z kljZgu jhkl [eZ]lhkhklhygby gZk_e_gby

— bgl_Jljzpby \ f_""mgZjh~*gmx Imjbklbg_kdmx kj_"m

ljbhjbl_Igu_ \_dlhju JThkm~ZjklI\_gghlh j_]mebjh\Zgby \ DZe

— \ukljzb\Zgb_ hilbfZevghc kljmdImju Imjbklkdhc kbkl_fu

— ih\ur_gb_ j_glZ[_evghklb Imjbklbg_kdhc kn_ju

— kha”Zgb_ ij_n_j_gpbc ~ey bg\_klhjh\

— hojzZzgzZ “moh\gh]h b fZlI_jbZevgh]h [h]ZIkI\Z

— bkihevah\zZgb_ ev]hl b ijb\be_]bc “ey \h\le_q_gby \ kn_ji
guo kehz\ gZk_e_gby

Bgkljmf_glzZfb JThkm~ZjkI\_ggh]h mijZ\e_gby Imjbklkdhc "_
kem™Zl|

— ghjfhli\hjg_kdZy jz[hlZz

— ebp_gabhggzy ~_yl_evghklv

— iheblbdZ kh\_jr_gkl\h\Zgby ImjbafZz

— bg\_klbpbhggzZy ~_yl_evghklv

— ~_yl_evghklv ih klZg~rZjlbaZpbb b mgbnbdzZpbb

— h[_ki_q_gb_ d\Zebnbpbjh\Zggufb khljm~rgbdzfb

— Imjbklkdb_ f_"~"mgZjh~rgu_ ijh]jzffu

— ijh™\b _gb_ Imjbklkdh]h ijh*mdlzZ gZ hl_q_kI\_gghf b
jugdZo

— jZpbhgzZevgh_ b wnn_dlb\gh_ bkihevah\Zgb_ Imjbklkdbo
NZjkINZ

K yg\Zjy ] \kimibeb \ kbem gh\u_ f_ju ]hkm”Zjkl\_gg
db \ kn_j_ Imjbafz

<h i_j\uo ijb mijz\e_gbb ij_"ijbgbfZl_evkI\Z b bg"mkljbZ¢
\Zpbhggh]h jZza\blby kha”zZgzZ ihklhyggh *_ckl\mxsZy dhfbkkl
y\hd ih q_lujzf gZijz\e_gbyf f_j Jhkm~ZjklI\_gghc ihA"_j db

— \haf_s_gb_ ijb kljhbl_evkI\_ j_dhgkljmdpbb Imjbklkdbo

— \haf_s_gb_ ih ijbh[j_I_gbx Imjbklkdbo Z\Ih[mkh\

— \haf_s_gb_ ijb kljhbl_evklI\_ h[t_dIh\ ijbrhjh ghlh k_j\bk

— km[kb”bjh\Zgb_ gZ kh”_j Zgb_ kZgblZjgh ]b]b_gbqg_kdbc

<h \lhjuo \ Fbgbkl_jklI\h dmevIimju b kihjlZ J_kim[ebdb D
jZsZxlky ih \hijhkzZf

— \haf_s_gby ih ijbh[j_I_gbx lhjgheu'ghlh h[hjm~h\Zgby

— km[kb”bjh\Zgby Imjhi_jzZlhjh\ azZz dZ ~h]h bghkljZggh]h Ir

< lj_Ivbo ©GZpbhgZevgZy dhfiZzghy ©. D]DNK 7RXUL]P?

— \haf_s_gb_ az ~_lkdbc Z\bZ[be_I > @

LZdbf h[jZahf gZ k_]h~gyrgbc ~_gv jmdh\h”*klI\h DZaZoklZzZ
ki\m_I \ fh~_jgbazZpbb b kh\_jr_gkl\h\Zgbb Imjbklkdhc kn_ju
dZzd h~"gh ba \Z'g_crbo gZijzZz\e_gbc wdhghfbg_kdh]lh ih~tzfz

Ijb wihf fghl]b_ mqgzZklgbdb Imjbklkdh]h jugdZ hazZ[hg_gu I_
f_g_f lhkm~ZjkI\_ggu_ hjJZgu kgbayl h[tzfu b fZkrlZ[u ih~"_
ijbrzlky kZfhklhyl_evgh j_rZlv k_jvzagu_ \hijhku dZkZxsb_Kky
\Zgghklb bgnjzZzkljmdIimju b hlkmlkl\by \k_klhjhgg_c fZjd_Ibg]lh
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<Z gh hif_Iblv qglh \ keh b\r_cky kbImzZpbb Ihevdh ]j.
kiI\_ggh_ j_Imebjh\Zgb_ Imjbklkdhc hljZzkeb \ J_kim[ebd
1ZjZglbjh\ZIlv mj_]mebjh\Zgb_ dhfie_dkZ ijh[e_f \ Imjbaf
N _xsbc bkdexgbl_evgh [h]Zluf j_kmjkguf ihl_gpbZehf b |
kI\hf bklhjbdh dmevimjguo h[t_dIh\ fh _I b “he _g aZgylv
ihabpbx gz Jeh[Zevghf Imjbklbg_kdhf jugd_ > @

Kibkhd ebl_jZImju

LhdzZ_\ ihjmgbe ijb\e_dzZlv bg\_klhjh\ ~ey jZa\blb:
ljhgguc j_km8b® KWWSV ZZZ ]IDNRQ N] WR
SULYOHNDW LQYHVWRURY GOLD UD]YLWLLD WXUL]
;h~jh\z ?2 DzZd \ DZazZoklzg_ jZza\b\zxl Imjbaf b glh
ljhgguc j_kmBlb@ KWWSV LQIRUPEXUR N] VWDV
UD]JYLYD\XW WXUL]P L FKWR V QLP QH WDN KWPC
<k_fbjguc wdhghfbg_kdbc nhjmf Bg”_dk dhgdmj_glt
I _r_kl\bc b Imjbafz 1hrzZ >We_ Hjh%/g uk W WkShj k @
UHSRUWY ZHIRUXP RUJ WUDYHO DQG WRXUL\
FRXQWU\ SUR¢{OHV ~ZIZ h[jZs_gby

JZa\blb_ ImjbafZz \ DZaZoklZg—ihrlke” igZughlibt i_j
\uo r_klb f_kyp_\ lhnrz HnbpbZevguc bgnhjfZphb
Ij_fv_j fbgbkljZ J_kim[ebdb DZaZoklZg >W&5dljhgguc
KWWSV SULPHPLQLVWHU N] UX QHZV UKBRMWXH U
SDQGHPLL SRGYHGHQ\ LWRJL SHUY\K VKHVWL P

s_gby

=hkm”Zjkl\_ggZy ijhljzffz jZa\blby Imjbklkdhc hlj
db DZaZoklzZg gz g+0 ]h~u ihklZgh\e_gb_ 1jZ
[ebdb DZazoklzZg hl fZy ] « >We- &%5fhgguc j
KWWSV DGLOHW ]DQ N] UXV GRFV 3 NZI 2

Gh\u_ f_ju ]JhkihA™_jdb Imjbklbg_kdhc hljZkeb h[k
gbfzZl_eb <hklhgqgh]lh DZaZoklzZgZz GZpbhgZevgZy i
l_e_c J_kim[ebdb DZaZoklzZzg ©:1zZzf_d_g2-=85/_dljhgg
KWWSV DWDPHNHQ N] UX QHZV QRY\H PHU\ J
RWUDVOL REVXGLOL SUHGSULQLPDWHOL YRVWR]

ljih[e_fu b i_jki_dlb\u jZa\blby Imjbklibqg_kdhc hljz

gz Dj_Zlb\gZy wdhghfbdz Z\]mkl >We_dljhggt
j_kmjk®5/ KWWSYV FUHDWLYHFRQRP\ UX OLE
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K\_~_gby h[ Z\lhjZo

Hkbih\Z ?e_gZ GbdBgZ_ANg&g gZmd “hp_gl azZ\_"mxsZy d:
k_j\bkzZ b Imjbafz :GHH <H P_gljhkhxaz JN ©Kb[bjkdbc mg
lj_[bl_evkdhc dhhi_jzZpbb? Jhkkby 1 Gh\hkb[bjkd ij I
H PDLO HFFRRSHU#VLEXSN QVN VX

;hlhjhrkdZy HdkZgZzZ =kdkhjbc\igZzih~zZ\zZI_ev dZn_"ju ;bag_kz
DZaZoklzgkdh :f_jbdzZgkdbc k\h[h”guc mgb\_jkbl_I J_kin
klZzg ] Mklv DZf_ghlhjkd me F =hjvdh]h H PDLO %RJF

2VLSRYD (@BIQ®GLGDWH RI 7THFK 6FLHQFHV $VVRFLDWH
'"HSDUWPHQW RI 6HUYLFH DQG 7RXULVP 6LEHULDQ 8QLY

ODU[ $YH IRYRVLELUVN 5XVVLD FKBPDUNH)
%RJIJRURGVND\D6REQVBQDHFWXUHU 'HSDUWPHQW RI ¥
$PHULFDQ )UHH 8QLYHUVLW\ 0 *RUN\ 6WU 8VvVWw

.DIDNKVWDQ %RJRUB2B*B #PDLO UX
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M>D

lhghfZj \ G G
Kb[bjkdbc mgb\_jkbl I ihlj_[bl_evkdhc dhhi_jZpbb Kb[N

=HKLBGBQGU? BGGH<:PBB D:D BGKLIMF?GL IH<UR?C
DHGDMJ?GLHKIHKH;GHKLB HL?E?C

Bkihevah\Zgb_ bggh\Zpbc \ ]hklbgbqgh [bag_k_ ijbh[j_lIZ_1\ k
yo rbjhdbc jZafZo < wlhc k\yab Ij _[m_1 k\h_]h mThqgqg_gby jy”~ \h
bggh\Zpbhgguo bgkljmf_glh\ \ hj]ZgbaZpbb b mijZ\e_gbb Jhklbgt
< klzZlv jZkku|jb\ZX|ky jhev bggh\Zpbc \ ]h Ibgbgghf k_j\bk_
dmj_ glhklhkh[ghklb ij_"ijbylbc Jhkibgbgghc bg”mkljbb H[hkgh\
\g_"j_gby bggh\Zpbc ij_"klZ\e_qgu ij_bfms_kI\Z \_~ _gby ]hklbghb
ihevah\Zgb_f bggh\Zpbc jzkkfhlj_gu bggh\Zpbhggu_ ih"oh”u \ 2

ijh~z" 1hklbgbggh]lh ijh"mdlz

Dexq_\u_ kebh\gmkljby Jhkl_ijbbfkI\Z bggh\Zpbb \ ]Jhklibgbqgghf
gh\Zpbhggu_ kbkl_fu mijz\e_gby [jhgbjh\Zgb_ b ijh*Z b ]Jhklbgb
dmj_gpby gZ jugd_ JThkl_ijbbfkI\Z ihlj_[bl_ev ]Jhklbgbgqguo mkem:

SRQRPDUHY 1 1
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRC

+27(/ ,1129$7,21 $6 $ 722/ )25 ,1&5($6,1*
7+( &203(7,7,9(1(66 2) +27(/6

7KH XVH RI LQQRYDWLRQV LQ WKH KRWHO EXVLQHVV LV J
WKLV UHJDUG D QXPEHU RI LVVXHV RI XVLQJ LQQRYDWLYH
KRWHO DFWLYLWLHY UHTXLUH FODUL,FDWLRQ 7KH DUWLFOl
WR LPSURYH WKH FRPSHWLWLYHQHVV RI WKH KRWHO LQGX
LOQWURGXFLQJ LQQRYDWLRQV LGHQW\L,HY WKH DGYDQWDJ
DQOG FRQVLGHUV LQQRYDWLYH DSSURDFKHYV WR ERRNLQJ D¢

H\ZRUBRVSLWDOLW\ LQGXVWU\ LQQRYDWLRQV LQ KRWHO
ERRNLQJ DQG VDOHV RI D KRWHO SURGXFW FRPSHWLWLRQ LQ

G_h[oh”bfhklv \g_"j_gby bggh\Zpbc \ ~hklZlhggh Ijz"
mkem] d dhlhjhc hlghkblky kn_jZ Jhkl_ijbbfklI\Z gZaj_e
~ggu_ j_Zebb \ dhlhjuo nmgdpbhgbjmxl hl_eb 1j_[mx
wlbo ij_"ijbylbc gh\uo ih*oh”h\ d hj]l]ZgbaZpbb ~_yl_ev
\Zgbx ]hkl_c \ ijhp_kk_ ijh b\Zgby d ij_~hklZ\e_gbx mk
\e_q_gby b 7]

<hijhku bkihevah\Zgby bggh\Zpbc jZzkkfzljb\Zebkv \ jZ[h
\hc G G Ihghfzj_ \Z H < OZjblhgh\Z b ~j > @ < It
\ Jhklbgbgghf ~_e_ ij_"klZ\eyebkv Z\IhjZfb eb[h \ dZq_|
1h bgkljmf_glZ eb[h dzZd kj_~klI\h hilbfbaZpbbkm\ijZ\e_g
lj_~ez]lZ_fuc \Zjbzgl dhfie_dkgh]h ijbf_g_gby bggh\Zpb
[bag_k_ [m~_I kihkh[kI\h\Zlv g_ lhevdh jhklm mjh\gy m~*
Ij [bl_e_c ]J]hklbgbgguo mkem] gh b ih\ur_gbx dhgdmj_c¢
klbgbgguo ij_"ijbylbc
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< ihke_"g__ ~_kylbe_Ib_ ijhbahr_e fhsguc ijhju\ \ jZa\t
gbgghc bg”mkljbb Jhkkbb ?° _1h~gh kljhylky b k~Zxlky \
AN _kyldb djmiguo hl_e_c ba\_klguo fbjh\uo [j_g~h\ \ jZaeb«
khigyfb hldju\Zxlky fbgb Jhklibgbpu b ohkl_eu B \_kv wlhl
guc ]Jhklbgbqguc j_kmjk "h[Z\ey_Iky d m _ kms_klI\mxs_fm
jhjlguo ahgZzZo

G_kfhljy gZ Ih qglh ~h ba[ulhgghklb ij_"~eh’ _gby ]Jhklbgbaqgg
NZe _dh \hagbdZ_I| ijh[e_fZ dhgdmj_gpbb dhlhjZy g_ba[_"gh
ky \ [eb"Zcrb_ Jh”u b ~_kylbe_Iby H”gZdh m _ k_]lh"gy gZq
aZ ihlj_[bl_ey \ dhlhjhc gZ mki_o fh _I jZkkgblu\Zlv ebrv Ih
Ilhjuc ij_"~eh bl k\hbf JThklyf g_qglh hkh[_ggh_ gh ijb wlhf g
b ih \hafh ghklb ~hkImigh_ ih p_g_ H[_ki_gq_gb_ ]Jhkly gb
oZeZlhf gZebgb_ \ ghf_j_ iezZzaf_ggh]lh I_e_\bahjzZz b ihljykZ
hdgz g_ ]zZjzglbjm_1 hdhgqzl_evghlh j_r_gby ihlj_[bl_ey ijb

Ih\lhjxkv bkdmr_gguc Imjbkl beb [bag_kf_g \ ~_eh\hc ih_:
hl_ey g_ lhevdh dhfnhjlguo mkeh\bc ijh b\Zgby gh b Ilhc ©be
jZy y\beZkv [u "ey g_]lh ijbgbghc \ha\jZs_gby \ wim ]Jhklbgbp

Wlihfm \ g_fZehc kl_i_gb fhlml kihkh[kI\h\ZIv bkihevam_fu
rbjhdh I_ bggh\Zpbb \ JThklbgbqgghf k_j\bk_ dhifhju_ b ~_eZ;
"b\Zgby ijb\e_dZl_evghc b mgbdZevghc < \_d bgnhjfZpbhgg
b bgl_jg_I1Z gz~_ylvky gZ ijblhd lhkl_c \ hl_ev dhlhjuc g_ ij
nhjfZpbhgghf ijhkljzgkI\_ [_kkfuke_ggh Ijhp_kk \u[hjZ ]Jhkl
kh\j_f_ggh]lh ihevah\zZl_ey gZgqbgzZ_Ilky k ihbkdz \ bgl_jg_I_
khhi\_IklI\mxsbf azZzijhkzf h[ hl_e_ 1jb wlhf hg_gv \Z'gZ b"_
hl_ey ih mgbdZevghfm we_dljhgghfm dh”"m dhlhjZy iha\hey
[hd ijb [jhgbjh\Zgbb \hagbdZxsbo ihlhfm qlh g_dhlhju_ hl_e
b_ b ~"Z°_ b~_glbggu_ gZa\Zgby

We_dljhggu_ j_kmjku ihfh]zZxl 1Zd _ ihemqgblv fZdkbfmf b
h{ bgl_j_km_fhf ihl_gpbZevghf h[t_dIl_ ijh b\Zgby B qlh h

gh wim bgnhjfZpbx hg fh _1 ihg_jigmlv g_ Ilhevdh ba hnbpb
gbdh\ gZzZijbf_j kZclZ hl_ey gh b ba hlau\h\ Jhkl_c dhlhjt
Ahihegyxl wim bgnhjfZpbhggmx dZjlbgm b ~_ezZx|l __ [he__ h

GZebgb_ hlau\h\ h ijh b\Zgbb \Z gh _s_ b ihlhfm qglh hgb
fhl1zxl hij_~_eblvky k \u[hjhf ihl_gpbZevguf ihlj_[bl_eyf ]1hkl
mkem] gh b ihemqgblv [_kp_ggmx h[jZlgmx k\lyav k gbfb "ey
G_j_~dh fhgh \b”_Iv dZd gZ kZclZo hl_e_c \k_ hlaulu ]hk
jZkkfzljb\zZxlky ij_~klZ\bl_eyfb kem ' [u fZjd_Ibg]Z hl_e_c b
g_gb_ ih dZz"~hfm ba gbo Fgh]b_ djblbg_kdb_ aZf_qZgby y\
"ey mkljZzg_gby g_"~hklzldh\ \ jZ[hl_1l_o beb bguo kem [ hl_
ihrkdZau\zZxl f_g_~"f_glm gZijZz\e_gby b \hafh ghklb ~Zevg_
r_gkl\h\Zzgby ~_yl_evghklb hl_ey \ h[hajbfhc i_jki_dlIb\_

Klj_fe_gb_\g_”"jblv bggh\Zpbb \ kn_jm ijh~Z" Jhklbgbqggh]h ij
\_eh d kh_"bg_gbx kbkl_f [jhgbjh\Zgby k we_dljhgghc ~bkljb
dhfie_dk ihalheyxsbhc mijZ\eylv [jhgbjh\Zgb_f bkihevamy h”~gh!
dZzgzeh\ ijhrzZ" < wlhf kemqgZ_ m jmdh\h?kI\Z hl_e_c _klv \haf
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dhf[bgZpbb kbkl_f [jhgbjh\Zgby dh]*Z gZijbf_j [bag_k I
dZd ]Jeh[Zevgufb *'6 1Zd b Zevl_jgZlb\gufb $'6 kbkl_fZft

Bggh\Zpbhggu_ ih*oh”u \ ~_e_ [jhgbjh\Zgby b ijhrZ" ]I
A"mdlZ ihalheyxl| khljm~rgbdzf fZjd_Ibg]lh\uo kem [ ihemq:
\ k\h_c jZ[hl_ fZdkbfZevgh ihegmx bgnhjfZpbx ih ex[hf
dzd qzklghfm ebpm 1zZd b dhjihjZlb\ghfm aZzdZaqbdm g:
Kh[jZggu_ b k]jmiibjh\Zggu_ ~Zggu_ ih deb_glZf bgnhjfl
ghklb bo ijh b\Zgby ij_~ihqgl_gbyo ih dzZl_]lhjbyf ghf_jh
eZgbyf b ij_~ihqgl_gbyf Z 1Zd _ kms_kI\_ggu_ mkeh\by :
Ahlh\hjh\ gZ hdZazZgb_ mkem]

F_g_""_ju ©ijh~\bgmluo? [j_g”"h\uo hl_e_c jZajzZ[Zlu\Z
bgdexab\gh]h h[kem b\Zgby ijh b\Zxsbo \ ghf_jZo Jhkl_«
i_jkhgZevgu_ azZijhku hlighkbl_evgh ex[bfhc fmaudb gz
ij_~ihql_gbc I_fi_jZImju b \eZ ghklb \ha”"mozZ \ ghf_j_ vyj
guo ijb[hjh\ I_fi_jZlmju \h~u \ *mr_ ZjhfZlh\ \ ihf_s_gbhb
ijh b\Zgby \f_kl_ k "b\hlgufb kl_i_gb "_kldhklb fZljzZp_\
I i WIh b _klv I_ kZfu_ we_f_glu dhfnhjlZ dhlhju_ b y\
sbfb ijb ih\Ihjghf h[jZs_gbb ihlj_[bl_e_c ]Jhklbgbgguo ml

>ey \k_o [_a bkdexq_gby ij_"ijbylbc Jhkl_ijbbfkI\Z \Z" ¢
y\ley_Iky g_ lhevdh ijh*rZ Z ]Jhklbgbggh]h ijh*mdlZ gh b
bfb 1hklyfb IZdhlh mjh\gy \aZbfhhlghr_gbc dhlhju_ ijb\h’
gh\_gbx m Jhkly “_eZgby ihk_eblvky \ wihf hl_e_ kgh\Zz
az”~"Zqm \h fgh]lhf kihkh[gu nhjfbjm_fu_ f_g_~"f_glhf ]h
pbhggu_ kbkl_fu mijz\e_gby [jhgbjh\Zgb_f b ijh*Z Zfb
xI mki_rgh mijZ\eylv ehyevghklvx deb_glh\ Ih”h[gu_ kbl
jZkihez]lzxl [hevrbf bgkljmf_glzZjb_f \dexqzZxsbf \ k_[y k
[hgmku dZjlu ehyevghklb ij_fbZevgu_ k_jlbnbdZlu b I

@_eZgb_ \_jgmlvky \ Ihl beb bghc hl_ev \hagbdZ _| m ]
gb b hilhl]h gzZkdhevdh \ukhd mjh\_gv [_ahiZkghklb ijh b
k mgzZklb\rbfbky I_jjhjbklbg_kdbfb zZdIZfb ih \k_fm fbjm
ghklb ey fgh]lbo ]Jhkl_c klZgh\ylky hij_~_eyxsbfb GZebt
\b”r_hgZ[ex"_gby d\Zebnbpbjh\Zgguo khljm~gbdh\ kem [
ebgb_ dzZjlhgghc kbkl_fu hldjul\Zgby dhjb”hjh\ b "beuo d
s_c gZoh '~ _gb_ ihklhjhggbo ebp \ ihf_s_gbyo hl_ey [_a
Jhkl_c hsms_gb_ [_ahiZzkghklb b dhfnhjlz

Ihfbfh ijhg_]h dhfie_dkgh_ bkihevah\Zgb_ bggh\Zpbh
IThy '\ A~ _yl_evghklb ij_7ijbylbc Thkl_ijbbfkI\Z hij_"~_ey_ 1 |
hilbfbaZpbx kZfhc ~_yl_evghklb ih mijZ\e_gbx ijh"rZ"Z1
h[kem™b\Zgby Jhkl_c \ ijhp_kk_ ijh b\Zgby hjJZgbazZpbb
IhfZlbazZzpby az~Zq b jZ[hlu f_g_""_jh\ iha\lhegphKIip_gtk
A_yl_evghklb dZ ~h]lh ba gbo fZdkbfZevgh bkihevah\ZlIv
dZpbx iezZgbjh\zZlv ~_yl_evghklv b hij_"~_eylv kljzZl_]bq_|
p_eb hl*_evguo khljm~rgbdh\ hl*_eh\ b kem' [ > @

LZdbf h[jzahf fu jZzkkfhlj_eb ebrv g_dhlhju_ Zki_dlu
kh~_j Zgb_ b jhev bggh\Zpbhgguo bgkljmf_glh\ \ Jhklibgb



KharZgb_ bggh\Zpbhgguo dhfie_dkguo kbkl_f hilbfbaZpbb m
N yl_evghklb b h[_ki_gq_gby dhfnhjlgh]h ijh b\Zgby ]hkl_c
g_crbf bgkljmf_glhf ih\ur_gby dhgdmj_glhkihkh[ghklb hl_e_
lhklbgbgguo mkem]

Kibkhd ebl_jZImju

Bggh\Zpbb \ Imjbaf_ b k_j\bk_ khkl G G —FZeZoh\Z

Fhkd\Zz FzZjL—  k
lhghfzj \' G G Dhfie_dkgh_ bkihevah\Zgb_ bggh\Zpbc
gby dhgdmj_glhkihkh[ghklb Jhklbgbp cdimzevgu_ i

\blby Imjbafz b bg”mkljbb Jhkl_ijbbfkI\Z k[hjgbd gZmq

f_""mgZjh”"ghc gZmqggh ijZdlbqg_ke&hZdZgn_jBap b\th

HHH ©1_qZlv k_j\bk +;, \ kd?

OZjblhgh\' H < Bggh\Zpbb \ ]hklbgbqghf [bag_k_ Kbg
— < — K +0

K\_~_gby h[ Z\lhjZo

lhghfzj_\ GbdheZc Gldhez wwblgg gZmd ~hp_gl “hp_gl dz
k_j\bkZ b ImjbafZz :GHH <H P_gljhkhxaz JN ©Kb[bjkdbc mg
lj_[bl_evkdhc dhhi_jZpbb? Jhkkby 1 Gh\hkb[bjkd ij I
H PDLO VRFPDQ#VLEXSN QVN UX

3RQRPDUHY 1& N@®IDADWH RI 6FLHQFHV LQ (FRQRPLF
'"HSDUWPHQW RI 6HUYLFH DQG 7RXULVP 6LEHULDQ 8QLY
ODU[ $YH 1RYRVLELUVN 5XVVLD VRFPDQ#VL



M>D

Kz\_ev_\zZ ? H
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[M

DE:KL?JGUC IH>0OH> B <HIJHKU ;?AHI:KGHKLB
D:D >J:C<?JU J:A<BLBY LMIJBKLKDHC BGNJ:KLJMDLM

P_ev jZ[hlmamqgblv gZijZ\e_gby jZa\blby b bgkljmf_glu ihan_j°
kdh]h [bag_kZ kh klhjhgu Jhkm”ZjkI\Z \ mkeh\byo kh\j_f_gghc ]
pbb < jZ[hl_ jZkkfhlj_gu hkgh\gu_ gZpbhgZevgu_ ijh_ dIu gZijz\
\gmlj_gg_]h ImjbafZ b h[_ki_q_ gb _]h[ ahizkghklb "Th j_amevl
eZg \u\h™ h Ihf qlh "ey nZdlbg_kdh]h i_j_aZimkdZ hljZkeb Imjbaf
h[oh~bfh bkihevah\ZIlv deZkI_jguc ihrohA

Dexqg_\u_ keh\ahiZzkghklv Imjbafz jZa\blb_ Imjbklkdhc bgnjz
pbhgZevguc ijh_dl Imjbaf bg”"mkljby Jhkl_ijbbfkI\Z ~hklmighklv

6DYHOHYD ( 2
6LEHULDQ 8QLYHUVLW\ Rl & RQVXPHU &RRSHUDWLRG

&/867(5 $3352$&+ $1' 6(&85,7< ,668(6 $6 '5,9(56 2)
7285,60 ,1)5$6758&785( '(9(/230(17

7KH SDSHU VWXGLHYVY WKH GHYHORSPHQW WUHQGY DQG WR
VWDWH LQ WKH FXUUHQW JHRSROLWLFDO VLWXDWLRQ 7KH
DW WKH GHYHORSPHQW RI GRPHVWLF WRXULVP DQG HQVXU
VWXG\ LW LV FRQFOXGHG WKDW IRU WKH ©UHVWDUW?2 Rl W
WR XVH D FOXVWHU DSSURDFK

HYZRUGWRXULVP VHFEXULW\ GHYHORSPHQW RI WRXULVW L
KRVSLWDOLW\ LQGXVWU\ DYDLODELOLW\ RI WRXULVW VHUY

Fbjh\Zy bg”mkljby Jhkl_ijbbfkI\Z bkiulu\Z_| g_[u\Zeu_
I g _gb_ljzo ihke_"gbo e_ | GZgbgZy kh \kiurdb &RYLGC
kbo ihj ih~ \ebygb_f ]_ hiheblbq kdbo kh[ulbc kn_jZ Im

klj_fbl_evgh f_gylvky j_Z]bjmy gZ _~_~g_\gu_ \uah\u C
iZ™_gb_ \t_a"gh]h thhdZ jbk fu gzZ[exrzZ_f ijzdlbqg_l
IlhdZ \gmlj_gg_]lh jbk

Mgblu\zZy bf _xsmxky iheh bl_evgmx ~“bgzZfbdm \
pbhgZevguo Ijh dlh\ Jhkkbb [ueb jZajzZ[hlZgu ~“hiheg_ g
gZpijh_dlhf ©Lmjbaf b bg”mkljby ]Jhkl_ijbbfklI\z2 GZ |_c
\dexqZ | \ k_]Jy n_" _jZevguo ijh_dlZ NI

— ©JZa\blb_ Imjbklbg_kdhc bgnjZkljmdImju?

— ©Kh\_jr_gkl\h\Zgb_ mijzZz\e_gby \ kn_j_ Imjbafz?

— ©lh\ur_gb_ ~“hklmighklb Imjbklibg_kdbo ijh~mdlh\a >
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Jbk >bgzfbdzZ \gmlj_gg_J]h ImjbafzZz Imjihlhd feg q_e

IhA™_j°dZ jZa\blby Imjbklbq_kdh]h [bag_kZ hkms_kl\ey_IlI
IZdbo bgklbImlh\ jZa\blby dZd :H ©DhjihjZpby Lmjbaf JN2
gZy dhjihjZpby jZa\blby ©<W; IJN2 ijb mqgZklbb :H ©Dhjihjz
>Zevg_]lh <hklhdZ b :jdlbdb® b :H ©DZzZ\dZa JN?

GZ nbgZgkbjh\Zgb_ NI ©JZa\blb_ Imjbklbg_kdhc bgnjzZkljr
mkfhlj_gh fej” jm[e_c \ | q —aZektyimke_xkl\ n_~_jZev
ghlh [x~"_1Z b fej~jaz[&kgaz! kj_~kI\ [x* _Th\ km[t_dlh\ JN

] fej” jm[e_c \u”"_e_gh gZ ih*™_j dm ijh_dlh\ ihq
[hevr_ q_f\ ]

Bgkljmf_glu ihA"*_jdb

— evlhlgh_ dj_"blh\Zgb_

— Imjbklkdh j_dj_Zpbhggu_ hkh[u_ wdhghfbg_kdb_ ahgu HW,
[eb ZcrZy d—gBfxah\Zy DZImgv :elZckdbc djZc jbk

— khnbgZgkbjh\Zgb_ kljhbl_evkI\Z@ @j_fhglzZ h[t_dlh\ h[_Ki
njZkljmdImju h[t_dlh\ jZzaf_s_gby kZgZlhjgh dmjhjlguo h[t_



— km[kb”Abb b ]jZglu gZpbhgZevgu_ Imjbklkdb_ fZjrj
ebazZpbhggu_ ]jZglu Ibp d_fibg]b fh"mevgu_ hl_eb i
"bl_eb jbk

Jbk Hkh[u_ wdhghfbq_kdb_ ahgu Imjbklkdh j_dj_Zpbhgghlh

NI ©Kh\_jr_gkl\h\Zgb_ mijZ\e_gby \ kn_j_ Imjbafz?2 hi
jm dhlhjZy hij_~_ey_| mjh\_gv k_j\bkZ h[t_dIh\ jZaf_s_
ky qlh i_jkhgzZe [m~_I "hihegbl_evgh h[mg_g b d\Zebnb

Ih fg_gbx ]JezZ\u JhklmjbafZ A < >h]lmah\hc ©ih"]hlt
ji_ Imjbaf@lh \Z'gZy gZklv n_~_jZevgh]lh ijh_dIzZz | d wl
gh \eby_1 gZ mjh\_gv k_j\bkguo mkem] dhlhju_ “he gu k
f_""mgZjh~rguf klzZg~zZjlzfa > @

<b~bfuf j_amevlZIhf j_ZebaZpbb NI ©lh\ur_gb_ ~"hkimi
g_kdbo ijhAmdlh\® m _ k_cqZk klZgh\blky g_ kieZdh m\
iml_r_kl\bc ih kljZzg_ jbk gh b kgb _gb_ bo klhbfk

]h~Am ih ijh]jzZff_ Imjbklbg_kdhlh d_r[wdZ feg jhk
emqgblv h[jZIgh hl hieZzqg_gghc klhbfhklb Imjz <
IZdbo iml_r_kI\_ggbdh\ \ujhkeh ~h feg q_eh\_d jzZaf
kj_"~kI\ khklZ\be ihjy~rdz fej” jm[e_c >h dhgpZ ]h"Z
ijh]jzff_ ~he“gh feg jhkkbyg

Bgkljmf_glu ih~"*_j db
— km[kb~bjh\Zgb_ qZjl_jgu_ i_j_\hadb d_r[wd ~_Ilkdl
— ihjlZze UXVVLD WUDYHO bgnhjfbjh\Zgb_ ihdmidZ h



Jbk JZkij_~_e_gb_ ImjihlhdZ \gmlj_gg_]h ImjbafZ ih km[t_dIZf JN

K jhklhf dhebqg_kI\Z iml_r_kl\bc \gmljb kljZgu jZklzl b dhe
Ib\guo Imjh\ DZd kehXkklbthebqg_KkI\Z ijhbkr_kl\bc k ImjbklZfb
imlb ke_~h\Zgby gZ h[t_dlZo jZzaf_s_gby gZ Zdlb\guo fZjrjn
Imjbklh\ ihk_Ib\rbo W\_j_klI \ ] iheh\bgZ g_ azZj_]lbkljbj
gz fZjriml > @ \ k\yab k q_f \ =hkm~Zjkl\_gghc "mf_ kha”Z
iZ ih [_ahizkghklb Imjbafz

KhlezZzkgh ij_~klzZ\e_gbx h \Z ghklb q_eh\_q_kdbo ihlj_[ghKkl
ehm hsms_gb_ [_ahiZzkghklb gZjy"m k nbabheh]bqg_kdbfb ih
Abl' \i_j_q_gv [Zabkguo ihlj_[ghkl_c

Hij_~_e_gb_ [_ahizkghklb khlezZkgh ki NA hl ghyljy
j_™ hl ©H[ hkgh\Zo Imjbklkdhc ~_yl_evghklb \ Jh
N _jZpbb? JitkehiZkghklvx InmhlgdfZxlky [_ahiZkghklv Imjbklh\
wdkdmjkzZglh\ khojZgghklv bo bfms_kI\Z Z 1Zd _ g_gZg_k
kh\_jr_gbb iml_r_kl\bc hdjm Zxs_c kj_~_ fZl_jbZevguf b *m
ghklyf his_kI\Z [_ahizkghklb JThkm"ZjkI\Z > @

=h\hjy h [_ahiZkghklb \ Imjbaf_ dZd hljZzkeb wdhghfbdb \
gh\guo dzZl_]hjbb

— [_ahizkghklv Imjbklh\ dZd km[t_dlh\ ihevamxsboky Im
em]zZfb

— [_ahiZzkghklv Imjbklkdhc ~_klbgZpbb dzZd p_gljZ 1_jjblhj
fh gufb m~Ah[kI\Zfb kj_~kI\Zfb h[kem b\Zgby b mkem]Zfb ey
\k_\hafh'guo gm™”~ Imjbklh\

D [_ahizkghklb Imjbklh\ hlg_kzf IjZzgkihjlgmx [_ahiZkgh
f_\Zxsmx i_j_f_s_gb_ Imjbklz k f_klZ “bl_evkI\Z ~h ieZgbjm



hlruoz [_ahiZzkghklv I_jjblhjbb gZ dhlhjhcglZrojhXxblvj_~il
ky [_ahizkghklv ~_yl_evghklb dhlhjhc Imjbkl ieZgbjm_

< madhf kfuke_ d [_ahiZkghklb ImjbafzZ 1Zzd" _ hlghkyl
ghklv Imjbklh\ b khojZgghklv bo bfms_kI\Z < I_dmsb
li_kkb\guo h[t_dlh\ jZaf_s_gby m _ bkihevamx!| [Zdb_
dbgheh]bqg_kdh_ iZljmebjh\Zgb_ b gZ[ex®_gb_ azZ |_jjblh
Ajhdhil_jhy b g_ kgblZxl bo ba[ulhggufb Ih”~h[gZy ijZd
gZijbf_j gz h[t_dlZo &RVPRV +RWHO *URXS

< rbjhdhf agZg_gbb [_ahiZkgwkhvalzadsbaigghklv "bag_g
\Z'guo bgl_j_kh\ mgzkligbdh\ Imjbklkdh]lh ijhp_kkzZ k21
klh\ ihlj_[bl_e_c mkem] Imjbklkdhc bg”mkljbb ij_"ijbg
gbdh\ Imjbklkdhc bg"mkljbb khpbZgZ&kue hdbghlkijhcklkdb
I_jjblhjbc jzZchgh\ hl \gmlj_ggbo b \g_rgbo m]jha [_ah
aZsbs_gghklv hdjm Zxs_c kj_"~u hl g_]Zlb\guo nZdlhjh\
jZa\blb_f Imjbafz > @

>ey dhfi_gkZpbb \hafh gh]h g_J]ZlIb\gh]lh \ha~_ckl\by g
gby g_"h\hevklI\Z f_klguo "bl_e_c \hajzZklZxsbf \ha”_ckl
ihlhdh\ gz I_jjblhjbx \ ijhp_kk_ j_ZebaZpbb NI ij_~mkfh
gbaf dzZd Imjbklbg_kdbc k[hj KhhI\_Ikl\mxsbc aZzdhghij
=hkm~ZjklI\_ggmx "mfm

lj_"rez]lZ_fh_ gZklhysbf aZzdhghijh_dlhf \\_~_gb_ Imjbk
ij_"mkfzljb\Zz_1 azf_gm ~_ckl\mxs_]h \ gZklhys__ \j_fy \
f_glz gZ I_jjblhjbyo q_luj_o km[t_dIh\ Jhkkbckdhc N_~_j.
ieZl_=Zdmjhjlgh]h k[hjZ AN_dZ[jy ] VN KkhhI\_Ikl\bb

lh~m azdhghf azZ\_jrbeky wdki_jbf_gl ih \abfZgbx c
\ Djufm :elZckdhf DjZkgh~Zjkdhf b KlZ\jhihevkdhf djZy
hjb_glbjh\Zg gZ kharZgb_ ~hihegbl_evguo “hoh”guo bk
guo [x~" _Ih\ aZ kq_I h[eh  _gby ]Jhklbgbp b bguo kj_"kI\
ju_ jZkiheh _gu g_ lhevdh \ dmjhjlguo gh b \ *jm]bo f_|

M wdki_jlh\ g_I| _~bghlh fg_gby gZ wlhl kqgzl Ohly j
f_glzZ [md\Zevgh fh gh ihljh]Zlv jmdZfb kihju ijh*he”Z»
ij_~klzZ\bl_e_c ijhn_kkbhgZevgh]h khh[s_kI\Z kgblZ_1 q
gbl_evgh]h k[hjZ gZ f_klZo hl*uoZ fh _I kA_j ZIv Imjihlh
GZijbf_j \bp_ ij_ab”_gl N_~_jZpbb j_klhjzIhjh\ b hl_e
Abf IjZzkh\ kgqblZ_1 dmjhjlgu_ k[hju jZagh\b~rghklvx gZeh]
kI\_gghc kljZzg_ Hg ih*gzjdb\Z_| glh ©hJuqgh \ Imjbklbq
\abfzxl \ \ukhdbc k_ahg b k bghkljzgp_\2 > @

K_jl_c JhfzZrdbg \bp_ ij_ab”_gl :LHJ jmdh\h”bl_ev c
nbg® mdZaZe gZ bfb”r"_\mx khklZ\eyxsmx ©OWIlh g_ b]jZ.
kmffZ g_[hevrZy gh iml_r_kI\_ggbdb aZ"mfulZxlky ©<h
ieZlbeb aZ iml_\dm b _s_ j_]bhgm qlh Ih "he’gu® Hg kql
h]ljzgbg_gghc ljZzgkihjlghc “hklimighklb dmjhkjgh\gkh dgu _
©Ex”b ij_h~he_eb dhehkkZevgh_ jZkklhygb_ gZ k\hbo fZ
ieZlbl_ jm[e_c \ ~_gv aZ |h qglhXthkykgyijibh vodebjl
Bf gZz~h kiZzkb[h kdZazlv Z g_ [jZlv k gbo *_gv]b2 > @



< wlhc k\yab \klZxI b IZdb_ \hijhku [_ahiZkghklb \ Imjbaf_
\hklv jZza\blby b [_ahiZzkghklv bg\_klbpbc Ilhwlhfm klz\y az”~zZ
i_j_aZimkdZ hljZzkeb mdj_ie_gby _z khpbZevgh wdhghfbqg_|
kdhc jhe_c g_h[oh”bfh bkihevah\Zlv dhfie_dkguc ih*oh” H]J
jZlgh_ b [_j_"gh_ hlghr_gb_ d ijbjh~_ kh kljhbl_evkI\hf b j_d
h{t_dIh\ \j_f_ggh]h ij_[u\Zgby jZa\blb_f bgnjzZkljmdImjguo h][
"Zgb_f jz[hgbo f_klI h~gh\j_f_ggh h[_ki_qb\zZy [_ahiZkghklyv
b nmgdpbhgbjh\Zgby hljZkeb \ p_ehf

< qZklb "_ h[_ki_g_gby [_ahiZkghklb bg\_klbpbc ij_"ijbc
Iml jZzkkgblu\zZlv gZ ihfhsv ki_pbZebklh\ :H ©DhjihjZpby Lmj
yl_evghklv dhlhjuo gZijZ\e_gZ gZ d\Zebnbpbjh\Zggmx hp_
n_"~_jZevghlh b j_lbhgZevgh]h [x* _Ilh\ 1Zd b bgbpbZlhjz ijt
\ khklzZ\e_gbb fZkl_j ieZzgZ ih”~lhlh\db dZqg_kI\_gghc “hdmf_¢
fh~_ckl\by k [ZgdZfb ih \hijhkZf ihemq_gby evHNghdh dj_~blh
ba dexq_\uo azZ”Zq dhjihjZpbb y\ey_Iky aZsblzZ hl g_p_e_\h
Kji_~kI\ [x~"_Ih\ b ij_~hl\jZs_gb_ nbgzZgkh\uo ihl_jv kh ki
f_jkZglh\ \ kemqgZ_ g_wnn_dlb\ghc dhffmgbdZpbb k bgklbl
db ij_"ijbgbfzl_evkdbo bgbpbzZlb\ kh[kI\_gguo ijhkqgzlh\ b I

o+d 11 khljm~gbdzZfb dhjihjZpbb ©Lmjbaf JN2 jZkkfhl
\hd ba dhlhjuo ieZzgbjm_Ilky kh]lezZkh\Zlv ~h dhgpZ |I_dms_
\blv gZ j_ZebaZpbx > @

Kibkhd ebl_jZImju

AZibkv ljzgkeypbb 9 <k_jhkkbckdhc dhgn_j_gpbb gz I_
\hklv b [_ahiZzkdéxdv \u_ mkeh\by j_ZebaZpbb bg\_klb
guo ijh_dlh\ \ kn_j_ Imjbafz2 >We_4dIgbggKWNWEMk@
2Z2Z \RXWXEH FRP ZDWFK"Y LH/1) $H( Z DEBFKDQQHO
;2?AHI:KGHKLVLMJBAF: NZ1Z h[jZs_gby

;ZaZ “"Zgguo ©DhgkmeviZgllexk? >W-e8&l/jhgguc j_
KWWS ZZZ FRQVXOWDQW UX GRFXPHQW FRQVBGR

FF HH GIG E E E "ZIZ h[jZs_gby

k
F

Km\hjh\z = F ;_ahizkghklv \ Imjbaf_ mq_[gbd “ey \m
jh\Z Fhkd\z XjZcl — k >We_dljhggue B5Kmjk@
KWWSV XUDLW UX EFRGH NZ1Z h[jZs_gby

< =hk”mfm \g_keb azZdhghijh_dl h Imjbklbg_kdhf k[hj_ >
j_kmjk®5/ KWWSV ULD UX VERU KW P (
s_gby

Dlh b dzZd klzZ\bl p_eb ih jZa\blbx Imjbafz <k_ h gZpijh_
bg"mkljby Jhkl_ijbbfkI\Z2 >We_dHBHIJUKWWEBM@G]HQ UX
PHGLD URVWRXULVPBRI¢(FLDO NWR L NDN VWDYLW
QDFSURHNWH WXUL]JP L LQGXVWULLD JRVWHSULLPYV
NZIZ h[jZs_gby



K\_~_gby h[ Z\lhjZo

KZ\_ev_\Z ?dZl_jbgZijHeh"a\@lZzev ijZzdlbd dZn_"ju k_]
b Imjbafz :GHH <H P_gljhkhxazZz JN ©Kb[bjkdbc mgb\_jk
kdhc dhhi_jzpbb2 HHH :]_glkl\h iml_r_kl\bc ©Kb[\_jd Lmj?

Jhkkby 1 Gh\hkb[bjkd ij D FZzZjdkZz H PDLO VR
WRXU VRYHW#\DQGH[ UX

6DYHOHYD (NBHWWNMURD 2HSDUWPHQW RI 6HUYLFH
8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ //& 7TUDYHC
7TRXU? . ODU[ $YH I1RYRVLELUVN 5XVVLE
WRXU VRYHW#\DQGH[ UX



M>D

Jhl]Zze_\zZ G E Am_\Z : <
DzfqZlkdbc nbebZe Jhkkbckdh]h mgb\_jkbl_1Z dhhi_jZpbb

HKH;?GGHKLB IJB=HLH<E?GBY KH<J?F?GGUO ;EX>
DHJ?GGUO F:EHQBKE?GGUO G:JH>H< D:FQ:LDB D:D
J:A<BLB? WLGH=:KLJHGHFBQ?KDH=H LMJBAF:

< D:FQ:LKDHF DJ:?

kl1Zlv_ h[hkgh\ZgZ g_h[oh”bfhklv jZajz[hldb kh\j_f_gg
guo fZehqgbke_gguo gZjh~h\ DzZfqZldb ~ZgZ bo oZjzd
hiex” \ jZa\blbb wlgh]Zkljhghfbg_kdh]h Imjbafz \ DzZfqZz

<
J_9
wlg
h[oh~bfhklv kha”rZgby eZ[hjZIhjbb ©lhe_\hc ih\Zj \ Imjbaf_2 b j
ghc h[jZah\Zl_evghc ijh]jzffu Hij_"~_e_gZ |I_hj_lbqg_kdZy b ijZzdlbqg_kt
eZ[hjZlhjbb \ jZa\blbb Imjbafz \ DZfqZlkdhf djZ_

Dexq_\u_ kehmjgbaf wlgh[ex*h wlgh]Zkljhghfbg_kdbc Imjbaf wdheh
ah\Zgb_ ihe_\hc ih\Zj [ex”Z dhj_gguo gZjh”h\ DZfqzZldb

5RIJDOHYD 1 / =XHYD$ 9
.DPFKDWND EUDQFK RI WKH 5XVVLDQ 8QLYHUVLW\ RI &F

02'(51 ',6+(6 2) ,1',*(1286 3(23/(62) .$0&+$7.%
$6 7+( '(9(/230(17 2) (7+12*$6752120,& 7285,60
1 7+( .$0&+$7.% 7(55,725<

7KH DUWLFOH GLVFXVVHV WKH QRHY Gl WIRQGRHG HOKRFSY PARI GLHQUEY. WHHE
RI .DPFKDWND DQG SURYLGHV D GHVFULSWLRQ RI VXFK GLVKHV
GLVKHV LQ WKH GHYHORSPHQW RI HWKQRJDVWURQRPLF WRXULYV
WKH QHHG WR FUHDWH D ODERUDWRU\ DQG GHYHORS DQ HGXFI
7KH WKHRUHWLFDO DQG SUDFWLFDO VLIJQL¢(FDQFH RI WKH ODER
.DPFKDWND 7HUULWRU\ LV HPSKDVL]HG

. H\ZRUGWRXULVP HWKQR GLVK HWKQRJDVWURQRPLF WRXULV
GLVKHV RI LQGLJHQRXVY SHRSOHV RI .DPFKDWND

K_]lhrgy \ DZfgzlkdhf djZ_ kn_jZ ImjbafzZz Zdlb\gh jZa\b\Z_
r__ [m~ ms__ iezZgbjm_Ilky ijbgbfzZlv \ Th”~ ~h luk Imjbklh\
[_gghklb ijb]hlh\e_gby kh\j_f_gguo [ex” dhj_gguo fZehgbke_g
Dzfgzldb [m~ml kihkh[kI\h\ZIlv jZa\blbx wlgh]Zkljhghfbq_kd
Dzfqzlkdhf djz_ L_fzZ 1zd _ ZdimZevgZ \ k\yab k I_f qlh \ gl
f_glZo hlkmlkl\mxI| j_p_ilmju [ex” dhj_gguo gZjh~h\ DZfqZldb
jZajzZ[hldb j_p_ilmj wigh[ex® DzZfgzZldb [m ml bf_Ilv ijZdlbqg_kdnm
Ney ij_"ijbylbc h[s_klI\_ggh]h iblZgby b Imjbklkdbo hj]ZgbaZzZyg

JhkkbckdZy N_”~ _jZpby y\ley_ Iky h~rgbf ba djmig_crbo fgh]hg
Jhkm~ZjkI\ \ fbj_ 1~_ ijh b\Zxl [he__ gZjh~h\ dZ “uc ba
ezZ™"Z | mgbdzZevgufb hkh[_gghklyfb fZl_jbZevghc b "moh\gh;
h[ez”"Zxs__ [hevrbgkl\h gZjh~h\ kljZgu gZ ijhly _gbb \_dh\ ke
wlgbg_kdb_ h[sghklb gZ I_jjblhjbb Jhkkbb b \ wlhf kfuke_



dhj_ggufb gZjh~rZfb kul]jzZ\rbfb bklhjbg_kdmx jhev \ nhj
kbckdh]h JThkm~rZzZjklI\z

Dhjydkdbc hdjm] y\ey_Iky I_jjblhjb_c dhfizdlghlh ijh b
fZehgbke_gguo gZjh h\ K_\_jZ Qbke_gghklv ij_"klZ\bl_e

ghkl_c khklz\ey_| g_eh\_dzZ beb hl h{s_c gbke_
hdjm]z Kj_"~b gbo khklZ\eyxl dhjydb —bl_évgmdqt
f_gu —w\_gu —dzZfqzZ~Zeu

DzfgzZlkdZy dmogy \iblZeZ \ k_[y |IjZ~bpbb dhj_gguo dh
[_ggh mf_gb_ [ukljh b \dmkgh Jhlh\blv _~m ba k\_"bo ijh”
NZ ihh imdhzrbpbhggZy dmogy DZfqzZldb VW DVWURQRP'

GZ DzZfgzld_ ~h kbo ihj khojZgbebkv klZjbggu_ j_p_il
ijh*mdlh\ GZjy"m k gbfb bkihevamxlky b |ljZ*bpbhggu_
dhiq_gby

;eZlh~Zjy i_j_f_ggb\hc ih]h”_ b ]1_h]ljZnbqg_kdhfm jZKki
gZ dhjydb bl_evf_gu gmdgb w\_gdb b Ze_mlu dhj_gg
\ugm™~_gu [ueb k *j_\gbo \j_f_g ijb[_]1ZIv d kZfuf g_KklZ¢
[Zf \u[hjZ b ijb]lhlh\e_gby ibsb

Dzfqzlkdb_ fhj_ijhA*mdlu h[ezZz”"Zx] mgbdZevguf \dmkhf
Ibrv m [ex” ba fhjkdbo h[blZl_e_c \uehle_gguo \ "jm]bo
[uo ijbjh~*guo mkeh\bc <dmk ju[u b fhj_ijh*mdlh\ \h fgl
khklz\Z \h~u __ khe_ghklb b “jm]bo _klI_kI\_gguo nzdlt

Kh\j_f_ggzZy dzfqzlkdZy dmogy k_cqzZk \E bphelvg_ ih
gmx jmkkdmx k we_f_glzZfb _\jhi_ckdhc Z 1Zd _ dmohgv
Ilhju_ gZoh”ylky jy*hf k ihemhkljh\hf LZd gZ k_]lh”~gyrghb
gZb[hevr_c ihimeyjghklvx ihevamxlky IZdb_ [ex"Z dZ
©L_evgh_2 mozZ bdjz q_j_frZz b "jm]b_ [he__ ijb\uggu
g__ \k_ "_ gZoh”ylky wglmabZklu hlukdb\Zxsb_ ij_"kl
gZjh~h\ DzZfqzldb dhlhju_ dzd \ [ueu_ \j_f_gZ ]hlh\yl
dzfqzZlkdb_ [ex*Z kZeZl k ju[hc b ylh~"Zfb fykh he_gy
rbrdb k bddjHex”Z dhjydkdhc dmogb Ibjh] k ju[hc b kZjZz
imgdb e_kgh]lh dmiujy beb fhjdh\gbdZ [e*"g\wl tkasrfsH\_e
kdhc dmogb G_ f_g__ bgl_j_kgu [ex*Z w\_gkdhc dmoghb
AbgdzZ ju[Z k ylh~Zfb lhedmrzZz “Zj_gu_ ihljhoZ smdb d
;ex"Z gmdhlkdhec dmogb hlI\ZjgZy i_q_gv he_gy k y]lh"*Z{
rbdr_c b bdjhc jbkmghd

ckkhjlbf_gl [ex® dhj_gguo gZjh~h\ DZfqzZldb

HI\ZjgZy i_g_gv he_8Y¥Zg qZc Imr_guc Hkvfbgh] \ye_guc
k rbdr_c k a_e_gvx



K_lhrgy \k_ [hevrmx ihimeyjghklv ijbh[j_IZxI] wlgh[ex"Z
gZjh~h\ DzZfqzldb Djhf_ Ihl]h bkke_"~h\Zgb_ h[_ki_q_gghkl
ij_"ijbylbc kn_ju ImjbafzZ ihdZzazZeh hkljmx ijh[e_fm k dZ*jZfl
r_gguo hjlj]ZgbazZpbc \ Imjbaf_ h[hagZgbeb wim ijh[e_fm hkh
fb ih\zZjzfb > @

<ur_kdzZazggh_ hij_~_ebeh qlh g_h[oh”"bfh kha"Zgb_ mkeh
gh I _ogbqg_kdhc [Zau "ey hkms_kl\e_gby ijhp_kkZ h[mqg_gb\
Zebklh\ dhfi_l|_gpbyf ijb]hlh\e_gby [ex” dhj_gguo gZjh~h\
ihoh"guo mkeh\byo mqgblu\Zy wdheh]lbg_kdb hI\_IkI\_ggh_
kbl_evgh g_gZjmr_gguo ijbjh~rguo |_jjblhjbc DzZfgzZlkdh]h djZ

DzfqzldzZ gz k_]h~gy y\ey_Ilky h”gbf ba g_fgh]bo f_kl gZ
fZevgh ihkljz~Z\rbo hl q_eh\_gq_kdhc ~_yl_evghklb

G_h[oh~bfhklv jZajZ[hldb eZ[hjZlhjbb ©lhe_\hc ih\Zj \ Imj
N _eyxl gZpbhgzZevgu_ ijh_dl4 dDWhg2bVgh2 memqrblv wdheh
]Jbg_kdmx h[klZgh\dm b iheh bl_evgh ih\ebylv gZ ha”~hjh\

_"_jZevgu_ ijh_dlu ©KhojZg_gb_ [bheh]bg_kdh]lh jZaghh[jZ
wdheh]bqg_kdh]lh Imjbafza ©Lmjbaf b bg"mkijbefhkighjbbfkli\Z
khpbzZevghc b wdhghfbq_kdhc jheb Imjbafz \ jZa\blbb Jhkkbc
©H[jZah\ZgbhRiblZgb_ ]Zjfhgbqggh jZa\blhc b khpbZevgh hl!
ghc ebgqghklb gZ hkgh\_ “moh\gh gjZ\kl\_gguo p_gghkl_c g
jbg_kdbo b gZpbhgZevgh dmevimjguo [jZ"bpbc > @

Djhf_ Ih]h ZgZeba h[jZzah\Zl_evguo ijh]jzff \ kn_j_ h[s_k
I1Zgby \uy\be hlkmlkI\b_ h[jZah\Zl_evguo ijh]jzff "hihegbl_ev
kbhgzZevghlh h[jZzah\Zgldiy bZelkmlkI\b_ \ jZ[hgbo ijh]jZffZo
\ukr_]h h[jZzah\Zgby <H b kj_"g_ki_pbZevgh]lh KIH ijzdlt
Ibc ©lhe_\hc ih\Zj \ Imjbaf_2 > @

<hagbdZ_I g_h[oh”bfhklv \ jZajz[hld_ h[jZah\Zl_evghc ijh
©lhe_\hc ih\Zj \ Imjbaf_2 h[_ki_q_gbb f_lh~*bqg_kdbfb j_dhf_
[hgbfb ijhljzffZfb nhg~Zfb hp_ghqguo kj_"kI\ Gm gh 1Zd"_
m'_ bf_xsb_ky ijh]jZzffu "bkpbiebgu ©lhe_\hc ih\Zj \ Imjbaf
A ey_Iky g_ h[oh bfhklv b \ nhjfbjh\Zgbb |jhn kkbhgzZevghc
"_ [m | baeh _gh \ez”_gb_ ijZzdlbgq_kdbfb gzZ\udzZfb ijblhlh
mq_Ilhf ngbq kdbo hkh[ gghkl_c j_]lbhgZ b wdheh]bqg_kdb F
k_s_gby \ ihe_\uo mkeh\byo kn_ju Imjbafz > @

L _hj_Ibqg_ dey agzZgbfhklv eZ[hjzZlhjbb ©lhe_\hc ih\zZj \ Im
aZdequIvky \ kh\_jr_gkl\h\Zgbb Imjbklkdhc kn_ju Nyl _evgl
_f hl[jzah\Zl_evghc ijh]ljZffu >IH ©lhe_\hc ih\Zj \ Imjbaf_2

Hkgh\gu_ azZz~Zgb kha~Zgby eZ[hjZlhjbb ©lkdh\bhc ih\Zj \ Im
_gb_dzq_kI\Z I_ogheh]bb ijb]lhlh\e_gby [ex"mghldhf*guo mke
wdheh]bg_kdbo |j_[h\Zgbc kha”Zgb_ h[jZah\Zl_evghc ijh]j.
ih\zZj \ Imjbaf_2 kh\_jr_gkl\h\Zgb_ hj]ZgbazZphyjhp_kkZ ij
b jZzkrbj_gby Zkkhjlbf_glzZ [ex™ dhj_gguo gZjh~h\ DzZfgzldb

P_e_\hc Zm~blhjb_c eZ[hjZlhjbb [mAml y\eylvky ki_pbZebl
eZxsb_ jzZkrbjblv dhfi_lI_gpbb \ kn_j_ h[s_kI\_gghlh iblZgby



h[mqgzZxsb_ky gZ ki_pbZevghklb ©L_ogheh]by ijh~mdpbb
gby?2 Imjbklbg_kdb_ hjlZzgbaZpbb DzZfqZlkdh]h djZy ~hf

LZdbf h[jZahf kha~Zgb_ h[jZah\ZIl_evghc ijh]jZffu ©Ilh
jbaf_2 b ezZ[hjzZlhjbb [m ml kihkh[kI\h\ZIlv ih\ur_gbx dZq_
ijb]hlh\e_gby [ex® \ ihoh”guo mkeh\byo k mq_Ilhf wdheh]t
b wigh]zkljhghfbg_kdbo ij_~ihgl_gbc Imjbklh\ DzZfqgzldb
gbx hjlj]ZgbaZzZpbb ijhp_kkZ ijb]hlh\e_gby jZkrbj_gbx Zk
dhj_gguo gZjh~h\ DZfqZldb ihimeyjbazZpbb wlbo [ex”" kj_
memqgr_gbx Imjbklbg_kdhc bgnjZkljmdIimju b dZq_kI\Z Im
Ihy qglh ijb\_~_1 d jZa\blbx wdheh]bg_kdh]lh b wigh]zZkljh
fz \ DzfqzZlkdhf djzZ_

Kibkhd ebl_jZImju

lhih\Zz ? 1IbsZ dzZd wlgbqg_kdbc fZjd_j \ JZkljhghfbc
eyo MAfmjlbb ? lhih\z Kh\j_f_ggZy mAfaglkdZy
ebgg LZeebggkdbc mgb\—-jkbl_180+x8'2,

XGPXUGL

Jhl]Zze_\Z G E KIm”_gq_kdbc wdheh]bg_kdbc Imjba
G E Jhl]ze_\Z Lmjbklkdh j_dj_Zpbhgguc dhfie_d
gZevghlh jZa\blby fZl_jbZeu ; F_""mgZjh~"ghc gZmq
dhgn_j_gpbb DjzZzkgh"Zj @+@DjZkgheyZj Dmh[Zgkdb
Jhkm~Zjkl\_gguc mgb\_jkKl_| @+d

Lxjbg : G DzfqzldZz hkgh\gu_ I_g”~_gpbb b "bgzZfbdZz

g_kdh]h Imjbafz \ j_]bhg_ : G Lxjbg ? K Imauj_\Z
ijhp_kku \ h[eZklb _kl_kI\_ggh gZmqggh]h b khpbZeyv
h[jZzah\Zgby k[hjgbd klZI_c ,,, f_""mgZjh~ghc gZm¢

dhgn_j_gpbb Hj_g[mj] P+@ HjfZl@j] Hj_g[mij]
kdbc JThkm~ZjkI\_gguc i _~Z]hlbqg_kdbe Kgb\ @ik |

Dhe_kgbdh\ > K Hkh[_gghklb b ijh[e_fu jZa\blby Imjb
> K Dhe_kgbdh\ G < ?jbkdbgZ —-Bgl jgZmdZz

K @@

K\_~_gby h[ Z\lhjZo

JhlZe _\Z Gz~_"~Z E_dp~hwdhg gZmd ~hp_gl ~h
Nju wdhghfbdb |_ogheh]bb b I1Zfh°_gghlh ~_eZ DZfqzZlkd
<H P_gljhkhxaz JN ©Jhkkbckdbc mgb\_jkbl_I dhhi_jz
kby DZzfgzZlkdbc djZc ] I1_ljhiz\eh\kd DZfqZlkdbc n
H PDLO SN#UXF VX QDG\D ##PDLO UX

Am_\Z :gZklZkby <y&klKerdb\chlgdh*zZ\ZI_ev dZn_"ju wdl
db | _ogheh]bb b I1Zfh  _ggh]h ~_eZ DZfgZlkdh]h nbebZe
khxazZ JN ©Jhkkbckdbc mgb\_jkbl_I dhhi_jZpbb? JI



djzc ] 1_ljhiz\eh\kd DZfgZlkdbc mePDle@q SKEDXF VXH
D Y |XHYD#PDLO UX

5RJDOHYD 1D&BIQIGEBDWH RI 6FLHQFH LQ (FRQRPLFV §
'"HSDUWPHQW RI (FRQRPLFV 7HFKQRORJ\ DQG &XVWRP
RI WKH 5XVVLDQ 8QLYHUVLW\ RI &RRSHUDWLRQ LO\}
.DPFKDWVN\ 5XVVLD SN#UXF VX QDG\D H#PDL

=XHYD $QDVEWOMIRD SHFWXUHU 'HSDUWPHQW RI (FRQ
DQG &XVWRPV .DPFKDWND %UDQFK RI WKH 5XVVLDQ
.O\XFKHYVND\D 6WU 3HWURSDYORYVN .DPFKDWVN\
DY ]]XHYD#PDLO UX



M>D

rgrmdh\ @ < K_jl__\z B X Fzjdh\ : K
f_jh\kdbc 1Thkm~Zjkl\_gguc mgb\_jkbl_I D_f=M

IBL:GB? D:D N:DLHJ IJHNBE:DLBQ?KDHC KJ?>U
>EY J:;;HLGBDH< M=HEVGHC IJHFURE?GGHKLB

KIZlvy ihk\ys_gZ \hijhkm agZgbfhklb k[ZeZgkbjh\Zggh]h iblZgb
jZkeb ih "h[uq_ ihe_aguo bkdhiZ_fuo IjhZgZebabjh\Zgu ihdzZazZl_«
aZ[he \Z_fhklb khhighr_gb_ ijhn_kkbhgZevguo azZ[he \Zgbc ih i
\j_~ghTh ijhba\h”kI\_ggh]lh nZdlhjZ kljmdImjZ ijhn_kkbhgZevghc iZlh
hl \ha”_ckl\mxsbo nzdlhjh\ Ijm~h\h]h ijhp_kkzZ "bgzZfbdZ ijhn_kk
_fhklb \ Jhkkbckdhc N_~ jZpbb \ hljZkeb ih ~h[uq_ ihe aguo bk¢
gu Zki_dlu iblZgby \ jZaj_a_ \ebygby gZ nhjfbjh\Zgb_ khklhygby

Dexq_\u_ kehj\zn _kkbhgZevgzZy aZ[he_\Z_fhklv ijhbavhMkéyv ggu_
gZy ijhfure_gghklv ijhnbezdlbg_kdh_iblTZghb_

$QVKXNRY $ 9 6HUJIHHYD , <X ODUNRY $ 6
.HPHURYR 6WDWH 8QLYHUVLW\

1875,7,21 $6 $ 35(9(17,9( (19,5210(17 )$&725 )25
&2%$/ ,1'8675< :25.(56

7KH DUWLFOH GLVFXVVHV WKH LPSRUWDQFH RI EDODQFHG
7KH DXWKRUV DQDO\]H WKH LQGLFDWRUV RI RFFXSDWLRQD(
DFFRUGLQJ WR WKH SULQFLBGKFRVLHRQRI K WIR WWR WKHPY X Sk
SDWKRORJ\ GHSHQGLQJ RQ WKH LQAXHQFLQJ IDFWRUV RI WK
PRUELGLW\ LQ WKH 5XVVLDQ )HGHUDWLRQ LQ WKH PLQLQJ
QXWULWLRQ LQ WKH FRQWH[W RI LWV LPSDFW RQ WKH KHD(

H\ZRURFFXSDWLRQDO PRUELGLW\ SURGXFWLRQ IDFWRU\

<Z guf khpbZevgh wdhghfbq_kdbf ihdZzazl_e_f Ijm~"|
kljzgu y\ey_Iky khklhygb_ a”~hjh\vy jZ[hlgbdh\ 1jb wlhf
aul\zZxl agZgbl_evgh_ \ebygb_ gZ nhjfbjh\Zgb_ ijhn_kkb]
_fhklib TA

lh "Zgguf > @ mjh\_gv IA \ Jhkkbb aZ ihke_~gb_ e.
abeky jbk
HrgZdh \ ]lh~m ~ey D_f_jh\kdhc h[eZklb 0Zjzdl_jgh

ghlh bg~bdzlhjz \i_j\u_ \uyle_ggh]h IA \ kjZ\g_gbb k
[he__ q_f\ jZa

K 1h~Z gZ[ex~"Zehkv baf_g_gb_ khhlghr_gby ijhn_Kk
e_\Zgbc ih ijbgpbim \ha~_ckl\by \j_~gh]h ijhba\h”kI\_ggh]



Jbk IhdZazl_eb ijhn_kkbhgZevghc aZ[he_\Z_fhklb azZ i_jbh* a
\ kemqgZyo gZ luk jZ[hlgbdh\ > @

Jbk KljmdImjzZ ij

hn_kkbhgZevghc iZlheh]bb \ aZ\bkbfhklb hl \ha”_c
nzdl

Rih\ Ijm~h\hlh ijhp_kkz > @

H[sZy |_g”~_gpby khojzZzgbezZkv b ~_fhgkljbjm_I qlh eb”bj
pbx azZzgbfzxl ijhn_kkbhgZevgu_ azZ[he_\Zgby b bo ihke_"kI\
\ha”_ckl\b_f ijhba\h”kl\_gguo nbabg_kdbo nzZdlhjh\

AZ ihke_~gb_ 1h"Z gZ[ex"Zeky kms_klI\_gguc ijbjhkl mjh\
gZevghc iZlheh]lbb k\yazZgghc k \ha”_ckl\b_f ijhba\h”*kl\_gc¢
kdbo nzdlhjh\ >hey ijhn_kkbhgZevguo aZ[he_\Zgbc k\yaZggu
i _j_]ljmadZfb b nmgdpbhgZevguf i_j gZijy _gb_f hi~_evguo
ki_f b ijhn_kkbhgZevguo aZ[he_\Zgbc k\yaZgguo k \ha”_cl
kiI\_gguo obfbg_kdbo nZdlhjh\ khdjZlbeZkv ijbf_jgh gZ



HnbpbZevgu_ ~Zggu_ JhkklzlZz > @ k\b"_1_evkl\mxI| ¢

e | g_ ijhbahreh khdjZs_gby ~“heb jZ[hlgbdh\ hkms_
\mx A" _yl_evghklv ijb \ha~_ckl\bb \j_~guo ijhba\h”kl\_gg!
gu_ jbk ihdZau\lzZx!l qgqlh mjh\_gv ijhn_kkbhgZevguo aZ|
Gh ijb wihf hif_qZ_Iky jhkl ijh*he bl_evghkiiljaZ[hghtZz_f
mljZlhc Ijm~hkihkh[ghklb WIlh k\b”_I_evkl\m_I h Ihf qlh g:
eZl_glghc ijhniZlheh]bb Ijb wihf kZfufb jZkijhkljZg_ggu
yfb y\leyxlky [he_agb k_j*_qgh khkm~bklhc b dhkligh fur_

GZb[hevrZy “hey ijhn_kkbhgZevghc azZ[he_\Z_fhklb Kk
A“h\hc ~_yl_evghklvx gZk_e_gby IjZz*bpbhggh ijboh~blky
ijbylbc ih "h[uq_ ihe_aguo bkdhiZ_fuo jbk

Jbk KljmdImjZ ijhn_kkbhgZevghc aZ[he_\Z_fhklb ih hkgh\g!
wdhghfbq_kdhc ~_yl_evghklb > @

G_kfhljy gZ h[smx |I_g~_gpbx d kgb _gbx jbk i_j\l
ihdzZzazl_e_c ijhn_kkbhgZevghc aZ[he_\Z_fhklb gz luk
NZf wdhghfbg_kdhec ~_yl_evghklb \ ] azgbfzxl ij_nij
ihe_aguo bkdh+zZ_fudkemqzZy gZ luk gzZk_e_gby > @

Jbk >bgzZfbdZ ijhn_kkbhgZevghc aZ[he_\Z_fhklb \JIN\
ih "h[uq_ ihe_aguo bkdhiz_fuo gz luk jZ[hlZxsbo azZ i_jbh~



IblZzgb_ q_ehWwldZhkgh\hiheZ]Zxsbc nZdlhj \ha”_ckl\by b il
“Zgby khklhygby a”~hjh\vy gZk_e_gby KIZIbklbqg_kdb_ ~Zgg
kiIz\mxl h "bk[ZeZgk_ ihlj_[e_gby hkgh\guo ibs_\uo ijh~mdl
m\_ebqg_gby \ jZpbhg_ fykZ b fykguo ijh~mdlh\ \ I g “b\h
m]e_\h”~guo ijh*mdlh\ k \ukhdbf Jebd_fbqg_kdbf bg”_dkhf Ijb
b njmdlu ozZjzdl_jbamxlky gbadbf mjh\g_f ihlj_[e_gby G_jz
g_k[ZeZgkbjh\Zggh_ iblZgb_ ijb\h~bl d \hagbdgh\_gbx jy”~.
hjlZgh\ ibs_\Zjbl_evghc kbkl_fu dh b b ih*dh ghc de_lqgzZldt
r_gghc k_j*_ggh khkm”~bklhc b wgrhdjbgghc kbkl_f jbk

Jbk Qbkeh “hihegbl_evguo kemqZ_\ [he_ag_c kbkl_f "bag_"_yl_evg
Ib > @

hl i_j\bgghc az[he \Z_fhklb

Fh gh kqblZlv qlh khg_lZggh_ \ha”_ckl\b_ g_jZpbhgZevghc
Amdlh\h]lh gZ[hjZ b \j_~guo nZdlhjh\ mkeh\bc Ijm~Z ijb\h"bl ¢
g_gby Zkkhpbbjh\Zgguo aZ[he_\Zgbc jZ[hlgbdh\ hljZkeb ih *|
bkdhiz_fuo Baf_g_gb_ [ZeZgkZ kljmdImju iblZgby \ klhjhgm
[e_gby ijhAmdlh\ kh”~_j"Zsbo nmgdpbhgZevgu_ ibs_\u_ bg]j_"
| _evgh ih\ukbl j_a_j\ memqr_gby f_~bdh ~_fh]jZnbqg_kdhc kblr

ljZ\bl_evkI\hf JN mI\_j"~_gZ hljZzke_\Zy gZmqgh bkke_"h\Z
1j2ffZ Jhkihlj_[gZ”*ahjzZ gZ D+ O 1] ©GZmqggh_ h[hk
gZevghc kbkl_fu h[_ki_q_gby kZgblZjgh wib”_fbheh]lbq_kdh]
mijZ\e_gby jbkdZfb a~hjh\vx b ih\ur_gby dZqg_kI\Z “bagb g
kbb2 JezZ\ghc p_evx dhlhjhc y\ey_Ilky jZa\blb_ p_ehklghc k
ghc wnn_dlb\ghc b Z~Zilb\ghc kbkl_fu gZmgghlh h[hkgh\Zg
b \g_"j_gby \ ijzdlbdm f_j gZijZ\e_gguo gZ h[_ki_gq_gb_ kZ
fbheh]l]bgq_kdh]lh [eZ]hihemgby khojZg_gb_ a”hjh\vy b ih\u
"bagb gZk_e_gby Jhkkbb



Kibkhd ebl_jZImju

H khklhygbb kZgblZjgh wib”_fbheh]bqg_kdh]lh [eZ]hit
\ Jhkkbckdhc N_"_jZpbb \ ]Jh~m JThkm™ZhklI\_gg!
kd\Z N_~ jZevgZy kem'[Z ih gZ~ahjm \ kn_j_aZsb
e c b [eZ]lhihemqgby g_eh\_HZ

N_"~_jZevgZy kem'[Z Jhkm~ZjkI\_gghc klZIbklbdb >We_
85/ KWWSV URVVWDW JRY UX

Km\b~h\Z L : =blb_gbg_kdZy hp_gdZ ijhn_kkbhgZev:
\ mlhevghc ijhfure_gghklb Dma[ZkkZ L : Km\b~h\Z
X K Qmojh\ Arhjh\v_ gZk_e_gby b k+ ~Z h[b+Zgby

K o+x0

RiZlbgz E G Nhjfbjh\Zgb_ b hkh[_gghklb kljmdIm
kib rZzol_jh\ k ijhn_kkbhgZevghc iZlheh]b_c i_jbn_jb
b dhklgh fur_gghc kbkl_f =b]b—gZ b—-kZgblZjby
K o+x0

K\_~_gby h[ Z\lhjZo

:grmdh\ :g”j_c <eZ bgfbmh\dwc khljm~rgbd mijZ\e _gby i
aZpbb DGLI D_f_jh\kdbc JThkm~Zjkl\_gguc mgb\_jkbl_I
D_f_jh\h me DjZkgZy H PDLO DQVKXNRY#OLYH U.

K_jl__\Z Bjbgz X{vilgdg gZmd "hp_gl azZ\_"mxsZy
I_ogheh]lbb ijh~mdlh\ iblZgby ba jZklbl_evgh]lh kujvy L_
kibIml ibs_\hc ijhfure_gghklb D_f_jh\kdbc JThkm”Zjkl\_
I_1 Jhkkby ] D_f_jh\h me DjzZkgzZy H PDLO

Fzjdh\ :e_dkzg”j Kddgr\bgog g9gZmd “hp_gl “~hp_g
I_ogheh]lbb ijh~mdlh\ iblZgby ba jZklbl_evgh]lh kujvy L_
kibIml ibs_\hc ijhfure_gghklb D_f_jh\kdbc JThkm”ZjklI\_
I_1 Jhkkby ] D_f_jh\h me DjzZkgzZy H PDLO

$QVKXNRY $RHVWHDUFKHU 'HSDUWPHQW IRU WKH
&673 .HPHURYR 6WDWH 8QLYHUVLW\ .UDVQD\D 6
DQVKXNRY#OLYH UX

BHUJHHYD ,REQRYXR|I 7THFK 6FLHQFHV $VVRFLE
WKH '"HSDUWPHQW RI 30DQW %DVHG )RRG 7THFKQRO]
,QGXVWU\ .HPHURYR 6WDWH 8QLYHUVLW\ .UDVQE
VHUJHHYD #OLVW UX

ODUNRY $OH[®RNWBHWGBWH RI 7THFK 6FLHQFHV
'"HSDUWPHQW RI 30DQW %DVHG )RRG 7THFKQRORJ\
,QGXVWU\ .HPHURYR 6WDWH 8QLYHUVLW\ .UDVQLE
DVP #\DQGH[ UX



M>D

=Z\jbgzZ H : Fbee_j X X Ebkh\_gdh : : eZ[m]lbgz : :
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

I1?2JKI?DLB<U BKIHEVAH<:GBY Y=H> ;:J;:JBK:
< IJHBA<H>KL<? ;2A:EDH=HEVGUO G:IBLDH<

ljhba\h~kI\h nmgd
gZijZ\e_gb_f ibs_\h
[Zj[ZjbkZ \ ijhba\h”k

pbhgZevguo ijh"mdih\ iblZgby \k_]"Z hkIZ_Ilky i
c bg"mkljbb < jZ[hl_ihdZazZzgZ \hafh 'ghklv bkihe
I\_ [_aZedh]hevguo gZihldRblVvhid\h e\ynws Zy
_gghklv gZibldh\ ijb~Zlv bf ijbagzdb nmgdpbthevghklb Y]h~u [Z]]
\b"_ wdkljzdlz < klzZlv_ ij_"~klZ\e_gu ~Zggu_ ih bkke_~h\Zgbx ijhp
jZklbT_evghlh kujvy ijb jZaebqgguo | fi_jZImjZo \ bgl_j\Ze g+@ zK
bfZevgu_ mkeh\by wdkijZ]bjh\Zgby ih bg’\lu(d)hr‘mlede PZ &kilbZg u o
kI\ b gzdhie_gbx dbkehighklib "Hij_~_e his

S_ __ dhebqg_kI\h n_gl
de|J ZdlZo |hemqg_gguc wdkljzdl dhf[bgbjh\Zeb k fbg_jzevghc \h”h
khhlghr_gbyo b lhemq_ggu_ gZibldb hlebgZebkv \ukh
ilbg_kdbfb ihdZazl _eyfb

Dexq_\u_ ket\dkljzdl [Zj[ZjbkZ [_aZedh]lhevgu_ gZibldb fbg jZevgz

jZgqbgkdzy?

*DYULQD 2 $ OLOOHU <X <X /LVRYHQNR $ $ $ODEXJL
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

35263(&76 )25 7+( 86( 2) %$5%(55< % (55, (6
,1 7+( 352'8&7,21 2) 62)7 '5,1.6

SURGXFWLRQ RI IXQFWLRQDO IRRG SURGXFWV LV D KLJK ¢
UVKRZV WKH SRVVLELOLW\ RI XVLQJ EDUEHUU\ EHUULHV LQ
DVLQJ WKH QXWULWLRQDO YDOXH DQG IXQFWLRQDOLW\ R
RI DQ H[WUDFW 7KH DUWLFOH SUHVHQWY GDWD RQ WKH V'
DWHULDOV DW GLIIHUHQW WHPSHUDWXUHV LQ WKH UDQJH
HWHUPLQH EDVHG RQ KWMKH 50 & FRIVN[WQ G EMOLW R UWX E VW
XODWLRQ RI DFLGLW\ 7KH WRWDO DPRXQW RI SKHQROLF
UHVXOWLQJ H[WUDFW ZDV FRPELQHG ZLWK PLQHUDO ZDWHU
7KH UHVXOWLQJ GULQNYV KDYH KLJK RUJIDQROHSWLF FI
H\ZRUGEWUEHUU\ H{WUDFW VRIW GULQNV PLQHUDO ZDWHU ©.
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;_aZedh]hevgu_ gZibldb y\eyxlky “h\hevgh jZaghh[jZag
ijh~"h\hevkl\_gghc ijhmdpbb ihlj_[bl_evkdh]h jugdZ ihevam
ghklvx kj_~b ihdmizZl_e_c jZaghc \hajZklghc dZl_]hjbb azZ ki
oZjzZdl_jbklbd lhgbabjmxsbo k\hckl\ hk\_"Zxs_]h ~_ckl\by |
Zkkhjlbf_gl [_aZedh]hevguo gZibldh\ ij_~klZ\e_g rbjhdhc eb
|I_evgufb ijbagzZdzZfb gzZibldh\ ~jm] hl ~jm]Z ij_"~_ \k_]h y\e
nmgdpbhgZevgZy gZijZ\e_gghklv \dmkhzZjhfZlbqg_kdb_ k\hck

D kh Ze_gbx ijbkmlkl\mxsZy \ Ihj]lh\uo ij_"ijbylbyo [_aZe
ijh"mdpby g_j_~dh \ k\h_f khklZ\_ kh~_j bl bkdmkkI\_ggu_ |
Zjhfzlbazlhju djzZkbl_eb dhgk_j\Zglu qlh kms_kI\_gguf h[j



bo ibs_\mx p_gghklv ebrZ_| nmgdpbhgZevghklb ihwlhf
Zedh]hevguo gZibldh\ gZ hkgh\_ bkdexgbl_evgh gZlmjzZe
ZdlmZevguf gZijZz\e_gb_f \ ib\h[_aZedh]hevghc hljZkeb
kiI\mxsb_ k_]h~gy kZgdpbhggu_ h]jZgbg_gby \ [hevr_c k
xI ijhba\h”~bl_e_c i_j_kfzZljb\ZIlv I_ogheh]bb \ |l q azZ ki
gZlmjzZevghlh kujvy f_klgh]lh ijhbajzklzgby

Hrgbf ba i_jki_dlb\guo \b”rh\ jZklbl_evgh]h kujvy \h:
f_g_gbx \ijhba\h?kI\_ [_aZedh]hevguo gZibldh\ fh gh j.
[Zjbk Tleh”~u [Zj[ZjbkZ ij_"klZ\eyxsb_ kh[hc imjimjgh c
ylhru bf_xI hjb]bgZevgu_ dbkeh kezZz~dbc \dmk b Zjhfzl
fghlh e_I \ dmebgZjbb Z 1Zd _ \ jZaebqgqgue ibigh\uo I_
ba\h~klI\_ oe_[h[mehgguo fmqgguo dhg”bl_jkdbo ba”_eby
NZ'_ fykghc ijh*mdpbb > 0+0 @

QZs_ \k_]h jzklbl_evgh_ kujv_ bkihevamxl \ \b”_ wdkl
k_gpbc ihkdhevdm wlh mijhsZ_1 I_ogheh]bg_kdbc ijhp
\_~_ggZy fZp_jZpby jZklbl_evghlh kujvy iha\hey_I| fZdkl
g_lh \Z'gu_ fZzdjh b fbdjhgmljb_glu

P_ev jZ[hlhkke_~h\ZIlv \hafh ghklv bkihevah\Zgby wdl
[Zj[zjbkZ \ ijhba\h~kI\_ [_aZedh]hevguo gZibldh\

H[t_dlu bkke_"hWdkdyZdlu ylh” [Zj[ZjbkZ [_aZedh]hevgt
FZl_jbZeu bkke 2hhzrglgw _ y]h”*u [Zj[ZjbkZ F_lh*& bkke_ "
deZkkbq_kdb_ bkihevam_fu_ ~ey ijh\_~_gby ZgZebaZzZ k
Jhih\hc ijh*mdpbb [jh*bevguo ijhba\h”~kI\

Ylh~u [Zj[ZjbkZ ij_"~iheZ]Zehkv bkihevah\Zlv \ |_ogh
\b~r_ wdkljzdlz \ k\yab k wibf ij_~klZ\eyeh bgl_j_k hp_gb
fZp_jZpbb gZ hjlZzghe_ilbg_kdb_ b nbabdh obfbg_kdb_ i

FZp_jZpbx kujvy ijh\h”~beb ijb g_luj_o |I_fi_jZImjZo \ |
gZkh\ < oh”_ wdki_jbf_glZ \_eb fhgblhjbg] \uoh”~Z wdkl
b gZzdhie_gb_ dbkehlghklb \h \k_o h[jZapZo wdkljzdIlZ
gby ij_"~klZ\e_gu gZ jbk b

H[jZapu hlebgZebkv lhevdh |_fi_jZImjhc fZp_jZpbb

hijza_pwdkljZ]bjh\Zgb_ ijb |_fi_jzImj_ 7K
hljza pwdkljZ]bjh\Zgb_ ijb | _fi_jzImj_ 2K
h[jza pwdkljZ]bjh\Zgb_ ijb | _fi_jzImj_ 2K
hijza _pwdkljZ]bjh\Zgb_ ijb |_fi_jzImj_ 2K

< hklzZzewvghf wdkljZ]_glm \h”hijh\h~rgZy \h"Z khhlgh
| _evghc gzZklb b wdkljz]_glZz h[jZapu [ueb b”_glbqggt
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Jbk Gzdhie_gb_ dbkehlghklb \ wdkljzdl_ ylh~ [Zj[ZjbkZ \ ijhp_kk_

< oh”_ wdki_jbf_glZ [ueh hif_q_gh- lafhi_hZZmnfZ dflhpZ
jZpbb b ijh~rhe bl_evghklv wdkljZ]bjh\Zgby yl\eyxlky agZghbf
e_ggh \ebyxsbfb gZ \uoh” wdkljZzdlb\guo \_s_kI\ b gZdhie_gb_
ljb wihf m\_ebq_gb_ |I_fi_jZlmju fZp_jZpbb g_ Ihevdh ijh\hp
1bjh\Zgb_ gh b mkdhjy_I| wlhl ijhp_kk LzZd ijb I_fi_jZImj_ f.
khr_j Zgb_ kmobo \_s_kI\ \ wdkljzdl_ ~hklb]Z_1 agZq_gby

gZkzZ \u”_j db \Ih \j_fy dzd I_fi_jZImjz wdkljZ]bjh\Zgby



Ah[blvky wlhlh “_ mjh\gy Ilhevdh q_j_a gZkh\ 1jb wlhf
oh” kmobo \_s Jkl® gZlex"Z_Ilky \ h[jZapZo b ijb
I_fi_jZImjghf bgl_j\Ze_ @@ ZK

Qlh dZkzZ _Iky dbkehlghklb ITh \ ~Zgghf kemqgZ_ gZ[ex
A"bgzZfbdlk ih\ur_gb_f I_fi_jZImju m\_ebgb\Z_Ilky b dbket
l[jZzdlZo lhevdh \ [he__ \ujzZz _gghf ~_ckl\bb B dZd \b"¢
jZImjgu_ j_"bfu fZp_jZpbhb b ZK y\eyxlky gZb[he__
lhgdb aj_gby gZdhie_gby dbkehlghklb dhlhjZy ih bkl _q
wdkljZlbjh\Zgby gZoh”blky gZ mjh\g_ b d _~»

Djhf_ wlh]lh ke_~m_1 hif_Iblv qglh [hejgugbadbful_fi_
fZp_jZpbb az ij_~eh _gguc \j_f_gghc i_jbh~ g_ ~_fhgkljb
wdkljZ]bjh\Zgby dZd \ kemqgZyo k h[jZapZfb b \ dh
gZkh\ \u”_j db g_ gZ[ex*Z_Ilky \ujZ  _gguo baf_g_gbc ih
Abdzlhjzf Ijb fZp_jZpbb b ZK kdeZ”u\Zehkv ij_"ihe
p_kk _s_g_ azZ\_jrbeky b \hafh'gh ~Zevg_crZy \u”~_j°d
\ujZz" _gghfm \uoh”m kmobo \_s_klI\ h~gZdh kebrdhf ijh~"
ljZ]lbjh\Zgb_ fh _1 ijb\_klb d bgnbpbjh\Zgbx wdkljzdlZ

< "hiheg_gb_ d \ur_ijb\_~_gguf nbabdh obfbqg_kdbf ih
emg_gguo wdkljZdlZo hij_~_eyeb h[s__ dhebq_klI\h n_g
amevlZlu ke_"mxsb _

hljza_@ d% 7f

hljza_@ d%¥ 7f

hljza_@ Q& 7°f

hljza_@ % 7f

lhemqg_ggu_ ~“Zggu_ _s_ jZa ihMI\_j " 2"Zxl p_e_khh[jZac
fZp_jzZpbb ijb 1_fi_jZImj_ g_ gb’ _ zZK

K Ilhgdb aj_gby hjlZzghe_ilbg_kdhc hp_gdb ihemqg_ggu«
_l hif_Iblv m\_ebqg_gb_ bgl_gkb\ghklb p\_1Z ZjhfzlZ b \
|_fi_jZImju wdkljZ]bjh\Zgby

K p_evx bkke_"h\Zgby \hafh ghklb bkihevah\Zgby wd
jbkzZ V' I _ogheh]bb [_aZedh]lhevguo gZibldh\ hkgh\ghc p
jZ[hlu ijh\_"~_g wdki_jbf_gl ih kharZgbx gZibldZ gZ hkq
\h~ru ©DZjzZgbgkdZy2 b ihemqg_gghlh wdkljzZzdlZ ylh? [Z]
\ayl h[jZza_p wdkljzdlz ihemq_gguc ijb |_fi_jZImj_
\h*m b wdkljzZzdl kh_~bgyeb \ Ij_o \ZjbZpbyo "hey wdklj
khklz\bez \h=\Thjhf\ [j_lTwf

< oh”~_ ijh\_~_gghlh wdki_jbf_glZ [ueh hlf_g_gh qglh
pbb fbg_jZevghc \h”u b wdkljzZzdlZ ihemqgzZxlky gZibldb K
e_ilbg_kdbfb ihdzaZjhaydggu_ k djZzkguf hll_gdhf hl jh
“h gZkus_ggh]h ]jZgZlh\h]h p\_1Z k ijbylgufb ]Zjfhgbqgg!
fZzlhf K m\_ebqg_gb_f “heb \ghkbfh]lh wdkljzdIZ bgl_gkhb)
I1Z b \dmkZ m\_ebqgb\ZeZkyv

LZdbf h[jZzahf gZfb ihdZazZzgZ \hafh 'ghklv ihemqg_gby [
ibldZ gZ hkgh\_ wdkljzdlZ y]h” [Zj[ZjbkZ b fbg_jZevghc



Bkihevah\Zgb_ \ I_ogheh]lbb ~Zgghlh jZklbl_evghlh kujvy ih
dh ihemqgblv ijhmdpbx k hjb]JbgZevgufb hjljZghe_ilbg_kdbfb
dzZfb gh b memqgr_ggufb ihlj_[bl_evkdbfb k\hcklI\Zfb azZ kq_
gZibldZ n_ghevgufb \_s_kI\Zfb y]h” [Zj[ZjbkZ 1j_"~eh _ggZy
fZp_jZpbb jZzklbl_evgh]lh kujvy "himkdZ_I ihemq_gb_ wdkljZ«
N jZgb_f wdkljzZzdlb\guo \_s_kI\ \ qzZklghklb \Z guo “ey hj]
\_dZ n_ghevguo kh_"bg_gbc Ihemqg_gguc ij_“eh’_gguf kihk
fh™_ I klZlv ohjhr_c Zevl_jgZlb\hc ijbkmlklI\mxsbf gZ jugd_ [_
guf gZibldzf hkh[_ggh \ k_]h”gyrgbo mkeh\byo bfihjlhazf_s

Kibkhd ebl_jZImju

R \_e \z L E G_ljz"bpbhggh_ jZklbl_evgh_ kujv_ \ j_
[h[mehgguo ba”_ebc L E R_\_e \Z—- < —klgbd DjZk
< — K 0

=heh\ B N JZajzZ[hldZ j_p_ilmju fykghlh ijh2mdlZ r
ghc gZijzZ\e_gghklb B N =hjeh\ F B Keh' _gdbgZ -
X > =j_[_ggbdh\Zz J K HfZjh\ Ibs_\Zy ijhfure_gghklb
« —K D+0

Dho @ ?5% (5,6 6,%,5,8&®¥ @%//jki_dIb\gh_ kujv_ “ey ijh

ba\h”klI\Z ebd_jh\ @ : Dho > : Dho- <—klgbd DjZk:
< — K +0

K\_~ gby h[ Z\lhjZo

Fbee_j Xeby XjuWwzZ\@Z |_og gZmd ~hp_gl ~hp_gl dZn_~
jh\_~_gby b wdki_jlbau Ih\Zjh\ :GHH <H P_gljhkhxaz JN
mgb\_jkbl_1I ihlj_[bl_evkdhc dhhi_jZpbb? Jhkkby ]
ij D FzZjdkz H PDLO PLOOHU \XOL\D#PDLO UX

=Z\jbgZ Hev]Z :eijdkh”XyzZl_ev dZn_"ju Ih\Zjh\_~_gby b 1
i_jlbau Ih\Zjh\ :GHH <H P_gljhkhxazZ JN ©Kb[bjkdbc mgb\_j
[bl _evkdhc dhhi_jzZpbb? Jhkkby ] Gh\hkb[bjkd ij L
H PDLO ]DGRRPND#PDLO UX

Ebkh\_gdh :gZklZkby hdmjaZAglZcky dmjkZ Ihjlh\h I_ogheh
g_kdh]lh nZdmevl_1Z :GHH <H P_gljhkhxaZ JN ©Kb[bjkdbc n
lj_[bl_evkdhc dhhi_jZpbb? Jhkkby ] Gh\hkb[bjkd ij I
H PDLO OL VR YHQ NR #JPDLO FRP

:eZ[m]lbgZ :ebkZ :dImgdg&bcky dmjkZ Ihjlh\h I _ogheh]l
kdhlh nZdmevl_1Z :GHH <H P_gljhkhxazZ JN ©Kb[bjkdbc m
lj_[bl_evkdhc dhhi_jZpbb? Jhkkby ] Gh\hkb[bjkd ij I
H PDLO DOLVDJRUGRQ #JPDLO FRP



OLOOHU <XDQDIKXDWH RI 7THFK 6FLHQFHV $VVRFL
Rl &RPPRGLW\ 6FLHQFH DQG *RRGV ([DPLQDWLRQ 6
&RRSHUDWLRQ . ODU[ $YH 1RYRVLELUVN 5

*DYULQD 2/GIiFWEUHU 'HSDUWPHQW RI &RPPRGL
([DPLQDWLRQ 6LEHULDQ 8QLYHUVLW\ RI &RQVXPI
IRYRVLELUVN 5XVVLD ]DGRRPND#PDLO UX

/ILVRYHQNR $Q6OWWBNQW $DFXOW\ RI &RPPHUFH DQC
8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ . ODU[ $
OL VR YHQ NR #JPDLO FRP

$ODEXJILQDEIXIGHQ )DFXOW\N RI &RPPHUFH DQG
8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ . ODU[ $
DOLVDJRUGRQ #JPDLO FRP
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>hefzZlh\z B : \"xrbgz B <
FZ]gblh]lhjkdbc J]Thkm~Zjkl\_gguc |I_ogbqg_kdbc mgb\_jkbl_1 bf

J:AJ:;HLD: J?P?ILMJU K<?@?C |:KLU K J:KLBL?EVGUFB
G:IHEGBL?EYFB

JZajzZ[hlZgZ j_p_ilmjZ gbadhdZehjbcghc k\_"_c iZklu k nmgdpbhgZe
bglj_~b_glzZfb k\zdeu k b aZf_gu hkgh\gh]h kujvy Bkke_"h\Z
\Zjdb \ iZjhdhg\_dlhfzl_ b gz iebl_ hkgh\guf klhkh[hf Hij_~_e_gZ \ez
N _gZ hjlZghe_ ilbgq_kdZy hp_gdzZ dzq_kI\Z IhdzZaZgu gzZb[he__ \ukhd

dZq_kI\Z "ey h[jZzapz k\_"~_c izklu k ~h[Z\e_gb_f k\_deu
Dexq _\u_ kelk\Z'Zy iZklZ nmgdpbhgZevgu_ ibs_\u_ bglj_~b_glu k\
s_\Zy p_gghklv dZehjbcghklv

'"ROPDWRYD , $ $YG\XVKLQD , 9
ODIJQLWRJRUVN 6WDWH 7THFKQLFDO 8QLYHUVLW\ QDPHG

'(9(/230(17 2) $ )2508/$ 2)
)5(6+ 3$67( :,7+ 9(*(7$%/( ),/1(56

KH DXWKRUV GHYHORS D UHFLSH IRU ORZ FDORULH IUHVK S
I EHHWV ZLWK DQG UHSODFHPHQW RI WKH PDLQ UDZ 1
UDPHWHUV RI FRRNLQJ LQ D FRPEL VWHDPHU DQG RQ D VWRY
JDQROHSWLF TXDOLW\ DVVHVVPHQW W LV VKRZQ WKDW D V|
HWV KDV WKH KLIKHVW FRQVXPHU TXDOLWLHYV
.H\ZRUGWHVK SDVWD IXQFWLRQDO IRRG LQJUHGLHQWYVY EHHWU

< gZklhys__ \j_fy fzdZjhggu_ ba”_eby y\eyxlky hkgh\guf ij
I1Zgby b kijhk gZ gbo klzZ[be_g m \k_o ]Jjmii gZk_e_gby ihwl
ljb\ZIvky dZd h[t_dl “ey \g_k_gby nmgdpbhgZevguo ibs_\uo
<hafh ghklv \dexq_gby nmgdpbhgZevguo ibs_\uo bg]j_~b_glh
dZjhgghlh I_klZ \ p_eyo baf_g_gby obfbg_kdh]h khklzZ\Z b i
\hc p_gghklb fh'gh kgblZlv ZdimZevguf b i_jki_dlb\guf gZijz\
bkihevah\Zgbb h[h]ZsZxsbo "h[Z\hd “ey fZdZjhggh]h |I_klZ g
lul\Zlv bo \ebygb_ gZ |I_ogheh]lbg_kdb_ iZjzf_lju ijhba\h”kI\Z
gylky ijb dhjj_dIbjh\d_ j_p_ilmju b ihlebyxl gZ dZq_klI\h lhlh

< blZevygkdhc dmog_ bkihevam_lky k\_"Zy iZklZ < hleb
klu k\_"Zy izZklzZ balhlZ\eb\Z_Ilky ba fmdb fyldbo khjlh\ b
lhlh\e_gby 1ZdZy iZklZ kjZam ~_ hI\Zjb\Z_Iky fbgmy ijhp_Kk
K\_"Zy izZzklzZ bf__1 [he__ g_"guc \dmk ihwlhdmhilmevam_Ilky
eyjghklvx m Jmjfzgh\

P_e [gu_ k\hcklI\Z k\zdeu ohjhrh ba\_klgu BagZqgZevgh
bkihevah\Zeb dzZd e_dzjklI\_ggh_ kj_~kl\h ;eZ]lh”"Zjy \ukhdh
ijbjhrguo Zglbhdkb”~Zglh\ \ k\_de_ _z bkihevamxl ~ey ijh
dheh]bg_kdbo azZ[he_\Zgbc \blZfbgh\ ]Jjmii# <y  _e_aZ b



ijhnbezZzdlbdb b e_q_gby Zg_fbb —pbaywzjtbonbbkdhhdb e_q_
gby jZoblZ b m ~_|I_c¢ Iljbjh~rgu_ Zglbk_ilbdb kh~_j Zshb
kihkh[gu ih~Z\eylv g_dhlhju_ bgn_dpbhggu_ aZ[he_\Zghb
\blbx "_em”~hqghc b dbr_gghc iZlh]_gghc fbdjhnehju LZ
k\_dhevguc khd de_IlqzldZ b hjl]Zgbqg_kdb_ dbkehlu klbf
k_dj_pbx qlh ihfh]Z_1 ijb kiZklbgq_kdbo aZihjZo > @+3@ |

J p_ilmjz k\_dhevghc k\_"_c iZklu ij_"~klzZ\e_gZ \ 1Z]e

LZ[ebpz
J _p_ilmjzZ k\_dhevghc k\_"_c iZklu
GZbf_gh\Zgb_ kujjvy FZkkZ [[jmllh ] Fzkkz g_lI
FmdZ ir_gbggZy \ukirbc khijl
YcpZz rl
K\zdeZ
Khev
<uoh”

Bkke ~h\Zgb_ izjzf_ljh\ \Zjdb \ iZjhdhg\_dIhfzl_ ijh\t
ihevah\Zgbb j "bfz ©izj2 k |_fi_jZlmjhc 2K AZI_f _]h
guf kihkh[hf \Zjdb gZ we_dljhiebl_ J_amevlZlu ijb\_~_g

LZ[ebpZz
1ZjZf_lju \Zjdb k\_dhevghc k\_"_c iZklu gZ iZjhdhg\_d
j_"bf ©izZj2 b gZ we_dljhiebl_ hkgh\guf kihkh[hf

]

£ 1ZjRdhg\_dIhfZ j_"bf ©jZj% 2 We_dljifieblZ hkggh\ghc k
s o | £ = 2 | 5
o — —_— o — —
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< oh”_ bkke_~h\Zgby [ueh \uy\e_gh qlh ijb\Zj ijb I_ie
iZjhdhg\_dIhfzl_gb _ gZ g_f ijb hkgh\ghf kihkh[_ \

K\_"Zy k\_dhevgZy iZklZ bf_eZ ke_"mxsb_ hj]l]Zghe_ilb
\g_rgbc Yih\_joghklv Jez*"dZy\ WyfZihehkhd @+x@ ff il
\Zjdb pAkle_]dZ jhah\Zle&k\hdklk_gguc fZdZjhgguf ba”_e
[_a ihklhjhgg_]h ijb\dmkWhcaRiZzpguc "Zgghfm ba”_ebx
klhjhgg_]h azZzizoz

<eZ ghklv hi\Zjghc k\_"_c k\_dhevghc iZklu ij_"klZ\e_



LZ[ebpZ
<eZ ghklv hi\Zjghc k\_"_c k\_dhevghc iZklu

<eZ ghklv iZklu

< izjhdhg\_dlhfzl_ ID:

GZ we_

dljhiebl_ hk

<eZ'g

hi\_TKI\_

hklv iZklu
ggh

ijb]hlh\e_gghc \ iZjhdhg\_dlhfzl_
dhebg_kl\h kmobo \_s_kI\ \ur_

gh\guf kihkh[

gb™_ g

J_amevlZlu hjl]Zghe_ilbg_kdhc hp_gdb dZq_kI\Z h[jZaph)\
A"h[z\e_gb_f k\zdeu ij_"klZ\e_gu \ IZ]e

LZ[ebpZz
Hjl]Zghe_ilbg_kdZy hp_gdZ dZq_kI\Z k\_"_c iZklu
k "h[Z\e_gb_f k\zdeu

hjfZlb\guy H[jZapu k "h[Z\e_gb_f k\_deju
|hdZaZ|__e9‘ang_gby
<g_rgbc \bh\_joghklv ih\_joghklv ih\_joghklv ih\_joghkly
lezrdzy "himz~rdzZy r |jlez~rdZy r_|jjlez”~dZy r_jh
kdz_lky r_jhoohZzlZy oh\Zlzy oh\Zlzy
\Zlhklv
Nhjfz \'\b~r_ iheh\ \b”_ iheh|\ \b”_ iheh|\ \b”_ iheh
khd rbjbghckhd rbjbghckhd rbjbghckhd rbjbghc¢
g+ ff g+@d ff o+@ ff g+@ ff
P\_1 ke_]1dZ jhah\2luc ke _|]d& ]dZ jhahjBEah\uc
luc jhah\Zluc luc
<dmk fzdZjhggufwbajhggug hladZjhgguaog bhadZjhgguag ba
N _ebc [_alih_ebc [_alih_ebc [_alih_ebc [_alih
klhjhggbo | klhjhggbo |klhjhggbo | klhjhggbo
ijb\dmkh\ ijb\dmkh\ ijb\dmkh\ ijb\dmkh\
AZiZo k\hcklI\_gd&lleckl\_ggu&\hckl\_ggu&\hckl\_gguc
"Zgghfm ba”zZgghfm ba”Zgghfm ba™Zgghfm ba”_
ebx [_a ihkébx [_a ihkélbx [_a ihkébx [_a ihklh
jhgg_lh azZj4bgg_lh azZ|4bgg_lh aZ|4bdg_]h aZ|jZoZ
GZ nhlh]jZnbyo ij_"~klZ\e_gguo gZ jbk fh gh hif_Iblv \
p\_I'\ h[jZap_ k "h[Z\e_gb_f k\_deu GZbl[he__ r_jhoh\ZlZ
\ h[jZzap_ k "h[zZ\e_gby k\_deu Ba”_eb_ k "h[Z\e_gb_f
_ljzZ\ghf_jgmx jhah\mx hdjZkdm h~gzZdh g_kfhljy gZ wlh ba
dh glh y\ley_|ky \Z guf ihdZazl_e_f ijb hp_gd_ wdki_jlh\



Jbk H[jZapu k b "h[Z\e_gb_f k\zdeu ke_\Z gZijz

Ba” _eb_ Kk "h[Z\e_gby k\_deu 1Zd _ bf__1I jZ\ghf_j
[Zdhc \ujZ _gguc dzd ijb "h[Z\e_gbb HrgzZdh ih \dn
\h \k_o h[jZzapZo yjdh \ujZz _gguc \dmk fZzdZjhgguo ba”
gbo ijb\dmkh\ Lzd _ fh gh hif_Iblv qglh ijb "h[Z\e_gbb
baf_gbeky hg k\hckl\_gguc fzdZjhgguf ba”_ebyf

<ZjhggZy \h~"Z JueZ fmlg__ b djzZzkg__ \ h[jZap_ k "h[Z

Hij_~_e_gb_ ihlj_[bl_evkdbo ij_"ihgl_gbc ijh\h”"behk\
\Zgby g_az\bkbfufb ihl_gpbZevgufb ihlj_[bl_eyfb ba
ghe_ilbg_kdb_ ihdzZzazl_eb hij_~_eyeb ih iylb[Zeevghc
ij_"klZ\e_gu gZ jbkmgd_

Jbk JZkij_~_e_gb_ ihlj_[bl_evkdbo ij_~ihql_gbc

:gZeba "Zgguo k\b”_I_evkl\m_I h Ihf glh gZb[he__ \uk!
kdbfb dZqg_kI\Zfb hlebqgZ_Ilky h[jZa_p k "h[Z\e_gby
ijb\e_dzl_evguf "ey wdki_jlh\ hdZazZeky h[jZza_p k A
fgh]b_ hif_lbeb qlh bo g_ ijb\e_dZ_I| p\_Il ijb\uqguo bf fZd:

J_amevlZlu hjl]Zghe_ilbg_kdhc hp_gdb dZqg_KkI\Z h[jZa
"h[zZ\e_gb_f h[e_iboh\h]h rjhlzZ ij_~klzZ\e_gu \ 1Z[e



LZ[ebpz
HjlZghe_ilbgq_kdZy hp_gdZ dZqg_kI\Z k\_"_c iZklu
k "h[zZz\e_gb_f h[e_iboh\h]lh rjhlz

9h]fz|b\gl H[jZapu k “h[Z\e_gb_f h[e_iboh\h]h rjhlZz

Ihdzazl |
dza agzq_gbhly 3 5

<g_rgbc \b” ih\_joghkh¥ _joghkly ih\_joghklv ih\_joghkl
lez~rdZy "~himz~dZy r|jjlez~dZy r jh jhoh\ZIZy

kdzZ_lky r_jlodRzZ1Zy oh\ZlZy
\ZIhklv
Nhjfz \'\b~r_ iheh\ \b”~_ iheh{\ \b”_ iheh|\ \b~_ iheh
khd rbjbgheckhd rbjbgheckhd rbjbghgckhd bjbghc
g+@ ff o+@ ff o+ ff g+ ff
P\_I hjZzg  _\uc ‘zeluc hjzg  _[\uc hjZzg"  _\uc
<dmk fZdZjhgglufZ dajhggua bea:IZJhgguc fvradZjhgguao ba
N _ebc [_al|ih_ebc [_al|ih_ebc ih_ebc [_alih

_ [_
kThjhggbo | kThjhggbo klhjhggbo kThjhggbo
ijb\dmkh\ |ijb\dmkh\ |ijb\dmkh\ |ijb\dmkh\

AZiZo k\hckI\_gégukeckI\_gguk\hckI\_gguk\hckI\_gguc
~Zgghfm ba”zgghfm ba”rzZgghfm barZgghfm ba’_
ebx [_a ihkeébhx [_a ihkélbhx [_a ihkélbbx [_a ihklh
jhgg_lh azZjizlbgg_lh azZjiflbgg_lh aZjflgg_lh aZjZoz

< oh”_ ijh\_"~_gby bkke_~h\Zgby [ueh ihA"h[jZgh hilbfZevg!
gb_ "h[Z\e_gby jZklbl_evguo gZihegbl_e_c dhlhjh_ khklZ\b
_f k\zdeu b h[e_iboh\h]h rjhlZ qlh gZb[he__ ij_"ihglb
ihl_gpbZevguo ihlj_[bl_e_c >Zggu_ h[jZapu khhI\_IklI\mxl
ghjfzlb\guo “hdmf_glh\

:gZeba ibs_\hc p_gghklb kfh”"_ebjh\Zgguo h[jZaph\ k\_"_c

aZe qlh ba”_eby bf_xIl [he__ gbadmx dZehjbcghklv qgq_f k
Ilhle_ggZy ljZz"bpbhgguf kihkh[hf

—

Kibkhd ebl_jZImju

&KHUQRSROVND\D 1 *DYULORYD 0>b '"RIOBDWRY
%LRWHFKQRORJ\ RI VSHFLDOL]HG SURGXFW IRU VSRU
RI (QJLQHHULQJ DQG $GYDQFHG 7THFKQRORJ\ L
=b]lb_gZ iblZgby fbdjh[bheh]bg_kdb_ obfbg_kdb_ nb:
lhju jbkdz ? < Dhkvdbgz = > ;jxoZgh\Zz H | <eZkh
< F lhagydmkdboanr K«kKZgdl I_I_j[mj] EZgv

k >We _dljhggue BSWmMjKk@WSY H ODQERRN FRP ERR
NZIZ h[jZs_gby —J_"bf "hkilmiz "ey Z\lhjba ihevah\ZIl_e_
>hefzlh\z B : AZcp_\ZL G Jy[h\Z < N =hj_ebdH <
jhev \blZfbgh\ :dimZevgu_ ijh[e_fu kh\j_f_gghc gZmdb
h[jZzah\Zgby |_abku “hdeZzZ”h\ c f_""mgZjh~ghc gZmqgt



dhgn_j_gpBE]gblhlhjkd Ba” \h FZ]gblhlhjkd ]hk 1_o
= B Ghkh\zZL —K

>hefZlh\Z B : AZcp_\Z L G Jy[h\Z < N Nbabheh
ibs_\uo \_s_klI\ :dimZevgu_ ijh[e_fu kh\j_f_gghc gz
b h[jzah\Zgby fZI c f_""mgzj gZFEfgblhddjkdhgn

Ba” \h FZ]gblh]hjkd ]hk |I_og mg IZ bfL=-B Ghkh
« =K D+D

K\_~ _gby h[ Z\lhjZo

>hefZlh\Z BjbgZ :e_dk&fgdthkgzo gzZmd ~hp_gl FZ]ghbl
lhkm~ZjkI\_gguc |I_ogbg_kdbc mgb\_jkbl_I bf = B Ghk
] FZ]lgblhlhjkd ij E_gbgZz H PDLO GO DOLQD#UDEF
\"xrbgZ BjbgZ <ezZ~bdBEp™M\glZ o gZmd ij_ih"Z\ZIl_ev
lhjkdbc JThkm~Zjkl\_gguc |_ogbq_kdbc mgb\_jkbl_I bf =
Jhkkby 1 FZ]gblh]lhjkd ij E_gbgZz H PDLO GO DO

'ROPDWRYD&DNQ®IDGHWH Rl 6FLHQFHV LQ $JULFXO\
ODJQLWRJRUVN 6WDWH 7HFKQLFDO 8QLYHUVLW\ QD
O0DJQLWRJRUVN 5XVVLD GO DOLQD#UDPEOUH

$YG\XVKLQEDQIGABBWH RI 6FLHQFHV LQ $JBURMNO W X
6WDWH 7HFKQLFDO 8QLYHUVLW)\ QDPHG DIWHU *

5XVVLD GO DOLQD#UDPEOUHU UX



M>D

AZcp_\Z L G

FZ]gblh]lhjkdbc J]Thkm~Zjkl\_gguc |I_ogbqg_kdbc mgb\_jkbl_1 bf
Kfhjhrbgz ? K

Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

N:DLHJU <EBYXSB? G: A>HJH<V? IH>JHKLDH<
G: 1JBF?J? Q?EY;BGKDHC H;E:KLB

JZkkfhlj_gh \ebygb_ nzZdlhjh\ hdjm Zxs_c kj_"~u gZ a”~hjh\v_ ih”*jhklc
\ 1Thjh~"Zo Q_ey[bgkdhc h[eZklb MklZgh\e_gu ijbgbgu g_[eZ]hijbylguo
klhygby ZIfhkn_jghlh \ha”*moZ ihg\u Hij_"~_e_gh bo \ha”_ckl\b_ gZ ¢
dh\ q_j_a ZgZeba eb”bjmxsbo aZ[he_\Zgbc

Dexq_\u_ kelthjh\v_ ih~jhkldh\ khklhygb_ \ha“moZ ihg\Z eb”bjm
e_\Zgbhy

=DLWVHYD 7 1

ODJQLWRJIJRUVN 6WDWH 7HFKQLFDO 8QLYHUVLW\ QDPHG
6PRURGLQD ( 6

6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

FACTORS AFFECTING ADOLESCENT HEALTH
1 &+(/<$%,16. 5(*,21

7KH SDSHU FRQVLGHUV WKH LQAXHQFH RI HQYLURQPHQWDO II
UHJLRQ RQ WKH KHDOWK RI DGROHVFHQWY DJHG @+0@ 7KH D>
LQGLFDWRUV RI DWPRVSKHULF DLU DQG VRLO DQG WKHLU LPSDI

.H\ZRU®GROHVFHQW KHDOWK DLU FRQGLWLRQ VRLO SUHYDL

Hl khklhygby a~hjh\vy ih*jZklZxs_]h ihdhe_gby azZ\bkbl |
gu \_"v a”“hjh\v_ yl\ey |Iky ihdzZzazl_e_f [eZ]hihemqgby h[s_
kI\Z Mom~r_gb_ khklhygby a~hjh\vy ih*jhklidh\ fh™_I ijb\_klb
N _fhljZnbqg_kdbf ijh[e_fzf dhlhju_ [m”_1 Ijm~gh bkijzZ\blv \ [

KhleZkgh <k_fbjghc hjl]ZgbaZpbb a”jZ\khw|E gkhdddlp a”hjh\
ygb_ihegh]h nbabg_kdh]h ~mr_\gh]h b khpbZevghlh [eZ]hit
dh hlkmlkl\b_ [he_ag_c b nbabqg_kdbo ~_n_dlh\ Ba\_klguc i_
Jhkkbckdhc zdz~_fbb f_~bpbgkdbo gZmd X ? <_evlbs_\ ~"Ze¢
gb_ a”hjh\vx dhlhjh_ fh _1l [ulv ijbf_gbl_evgh Wi _lyf ©A~"]
khklhygb_ “bag_"_yl_evghklb khhI\_Ilkl\mxs__ [bheh]bq_
j_[_gdZ khklhygb_ ]1Zjfhgbggh]h _~bgklI\Z nbabg_kdbo b bg
o0ZjzZdl_jbklbd nhjfbjh\Zgby zZz~ZilZpbhgguo b dhfi_gkZlhjgt
ijhp_kk_ jhklz2 > @

Khklhygb_ a”~hjh\vy q_eh\_dzZ azZ\bkbl hl h[jZaZ "bagb GZ
a“hjh\vy hdZau\zZxl \ebygb_ khpbZevgu_ ]_g_Ilbg_kdb_ wdh
ju b mjh\_gv f_"bpbgkdh]h h[kem b\Zgby bo khhighr_gb_ kh

b khhi\_IkI\_ggh <ha”_ckl\b_ wlbo nZdlhjh\ aZ\bkbl h



i_jbh~rZ ihwlhfm g_h[oh~bfh ijZ\bevgh ieZgbjh\ZIv b hkr
eZdlbg_kdb_ b ha”rhjh\bl_evgu_ f_jhijbylby > @

Hljbpzl_evgh_ \ha~_ckl\b_ gZ h[jZa "bagb hdZau\Zxl
kdZ dzZd dmj_gb_ aehmihlj_[e_gb_ Zedh]he_f g_k[Ze
iehoh_ fzZl_jbZevgh_ b [ulh\h_ khklhygb_ klj_kkh\u_ Kk
ghr_gby \ k_fv_ mihlj_[e_gb_ gZjdhlbgq_kdbo \_s_kI\ g
g_kdZy gZ]jmadZ gbadbc mjh\_gv dmevimju b h[jZah\Zc¢

G_wnn_dlb\ghklv ijhnbezZdlbg_kdbo f_jhijbylbc gbad
k\h_\j_f_gghklv f_~bpbgkdhc ihfhsb 1Zzd _ fhlml y\eylv
nzZdlhjzfb jbkdz

GZ I_jjblhjbb Q_ey[bgkdhc h[eZklb khkj_~hlhg_gu d
kI\_ggu_ ij_"ijdylEZyeemj]bg_kdb_ obfbg_kdb_ fZrbgh
gu_ ljzZgkihjlgu_ b “jm]lb_ dhlhju_ hp_gb\Zxlky dZd g._
wdheh]bq_kdbf izjzf_ljzf

lh ~Zgguf Jhkm~Zjkl\_gghlh "hdez”~Z ©H khklhygbb kZ
eh]bg_kdh]h [eZ]hihemqgby gZk_e_gby Q_ey[bgkdhc h[eZ
gZ_lky m\_ebqg_gb_ mjh\gy ijh[ ZIfhkn_jghlh \ha”moZ k i
I>D \'] FZ]gblhlhjkd_ k ~h \'] Q_ey[bgkd_ k
f_g_gb_ dhebqg_kI\Z mjh\gy ijh[ ZIfhkn_jgh]h \ha”“moZ k
gy I>D ihdZaZgh gZ jbk > @
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Jbk >hey ijh[ ZIfhkn_jghlh \ha”moZ k ij_\ur_@b_J I>D \ a+

lh kjZ\g_gbx k ]h~hf ih jy"m obfbqg_kdbo ijbf_k_c k
ZIfhkn_jghf \ha~mo_ hlf_qZ _Iky m\_ebqg_gb_ dhebqg_klI\Z
ij_"~_evgh "himklbfhc dhgp_gljZpbb ih kh*_+gfbx k_jh\hAt
nhjfZev”"_}bg'Z dk bechz Z "bhdkb2h Xk _ju
mle_jh~"Z hd§gB"NZ "bhdkb2ZgZahlz ;ueh azZj _Jbkljbjh
\Zgh kgb™_gb_ ~heb ijh[ k ij_\ur_gb_fij_~_evgh "himklbfh



ih kh”_j"Zgbx Zz+gzZdz n_gh&z nlhjbklhlh vh*hjh~Zz
gz [_gahzZz I 'h emghze Z wlbe[—g&heZz
gZnlZeb@Z k\b-ggizz fZj]1Z2gEzz

ljbgbgu hdZaulZxsb_ \ebygb_ gZ dzZqg_kl\h ZIfhkn_jgh]h |
ey[bgkdhc h[eZklb \ ]h”~m

— gZklmie_gb_ g_J[eZ]hijbylguo f_I_hjheh]l]bq_kdbo mkeh\t
\Zgby ijbf_k_c \ ZIfhkn_j_ khojZgyxsboky \'I_q_gb_ "~ebl_e\v
dhlhju_ kihkh[klI\mx| gZdhie_gbx aZ]jyag_gbc \ \ha“mo_

— ~_yl_evghklv ijhfure_gguo ij_"ijbylbc hqgbklgu_ khhjr
lhjuo g_ khhI\_IklI\mxl Ij_[h\Zgbyf kh\j_f_gguo "hkimiguo |_c

— wdkiemZIlZpby [hevrh]lh gbkeZ ljZgkihjlguo kj_"klI\

— bkihevah\Zgb_ \ dZq_kI\_ lhieb\Z gZ ij_"ijbylbyo fZeh’
gZklguo "hfZo dhl_evguo b gZ ijhgbo h[t_dlZo I\_j*h]lh b
jZevghl]lh lhieb\Zz

G_[eZ]lhijbylgu_ nZdlhju kj_"~u fhlml [ulv ijbgbghc ojhgbq_
e \Zgbc Obfbqg_kdb_ \_s_ kI\Z kihkh[gu \ua\Zlv aZ[he_\Zghbhy
gby "_em”~hqgh dbr qgh]h 1jzdlZ djh\b <k_ hiZkgu_ \_s_kl\z
\ hj]Zgbaf ihkj_"kl\hf \ha“mozZ ibsb b \h”ru \ha”_ckl\my gZ
hjl]Zgu "uoZgby ibs_\Zjbl_evgmx kbkl_fm b dh m

< khhI\_IklI\bb k "Zggufb BgnhjfZpbhggh]h k[hjgbdZ ihdZz
I_evghklb f_’\bpbgkdbo hjlZzgbazZpbc b a*hjh\vy gZk_e_qgby
eZklb \' 1 _q_gb_ ihke_"~gbo e_I| hif_gqZ_Ilky kgb _gb_ ihdZa:
aZlhe_\Z_fhklb |h"]hk|dh\h]h ng e_gby 2+  e_l|

< kljmdImj_ i_j\bgghc aZ[he_\Z_fhklb ih~Ajhkldh\h]h gZk_e
Il @+ e_|l eb”*bjmxsb_ f_klZ azgbfzxl [he_agb hjl]Zgh\ ~u
ljZ\fu hljz\e_gby b g_dhlhju_ ~jm]b_ ihke_"kl\by \ha”_ckl\by

gbg [he_agb dh b b ih~rdh ghc de_IlqZldb [he_
ibs_\Zj_gby [he_agb fhg_iheh\hc kbkl_fu > @

Khhighr_gb_ aZ[he_\Zgbc ihdZazZgh gZ jbk
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B BoJ1e3HN MOYEIIOJIOBOH CHCTEMBI

Jbk Eb”bjmxsb_ aZ[he \Zgby ih~jhkldh\hlh gZk_e_gby @+@



Ilh kjZz\g_gbx k lh~rhf hif_qZ_lky m\_ebqg_gb_ [he_a
kbkl_fu jzZkkljhcklI\Z iblzgby b gZjmr_gby h[f_gZ \_s_Kkl
gh\ ibs_\Zj_gby b kbkl_fu djh\hh[jZs_gby >bgzZfbdzZ aZz
k_e_gby ih?jhkldh\h]h \hajzZklZ ihdZazZzgZ gZ jbk
100 88,1 89,1
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Jbk >bgzfbdz az[he_\Zgbc ~_|_c b ih*jhklidh\ \ \hajzZkl_ @

Ilh Q_ey[bgkdhc h[eZklb \'] FZ]gblhlhjkd_ azZj_]bkljbjh
“hey ijh[ ihg\u ba ij_\urZxsbo ]b]b_gbg_kdb_ gh
djh[bheh]lbq_kdbf ihdZaZzZl_eyf > @

Hkgh\gufb nzZdlhjzfb azZ]ljyag_gby ihg\u gZ I_jjblhjbb ¢
eZklb y\eyxlky \u[jhku ij_?ijbylbc f_lIZeemjlbg_kdhc fZ
ghc I_ieh]_g_jbjmxs_c b “jm]bo hljZzke_c ijhfure_ggh
gbkez Z\lhfh[be_c \ ]hjh~kdbo b k_evkdbo ihk_e_gbyo
\Zgby hloh~h\ g_~hklZlhggh_ dhebqg_kI\h gZ I_jjblhjb
h[jZz[hldb b mlbebazZpbb hlohh\ \ I g I\_jruo dhffmgZz
k\h_\j f_ggZy ebd\b”"Zpby g_kZgdpbhgbjh\Zgguo k\Zeh
jhrkdbo b k_evkdbo ihk_e_gbc

Ilhke_~kl\byfb aZ]jyag_gby ihg\u y\leyxlky kgb _gb_ iel
eb azkhe_gb_ ihgq\ gZdhie_gb_ \j_"~guo we_f_glh\ \ jzZI
ylgh_ \ha”_ckl\b_ gZ q_eh\_dZ b \kx hdjm Zxsmx kj_"m

H[h[sZy \ur_baeh _ggh_ fh gh k~_eZIlv \u\h® qlh gZ
a”“hjh\vy ih"jZklZxs_]lh ihdhe_gby hdZaul\Z_1I| \ebyghb_ ¢
oZjzZdl_jbamxsbo h[jZa b mkeh\by "bagb LZdb_ nzZdlhju
N _gb_ kh[ex~_gb_ j_"bfzZ Ijm~Z b hl”*uoZ f_"bpbgkdb_
j_Imebjm_fufb b ~Zxl \hafh ghklv kgb"_gby jZa\blby ojhghb

Kibkhd ebl_jZImju
=b]b_gZ iblZgby fbdjh[bheh]bg_kdb_ obfbq_kdb_

lhju jbkdZz ? < Dhkvdbgz = > ;jxoZgh\Z H | <e
< F lhagydhikdbdbda”r kKZgdl I_I_j[mj] EZgv Kk



>We_dljhgguc + &jkKWWSY H ODQERRN FRP ERRN
h[jZs_gby —J_"bf "hklmiz 7~ey Z\lhjba ihevah\ZIl_e
A~hjh\uc h[jZza "bagb b _]h khklZ\eyxsb_ mqg_[gh_ ihkh]
gbrgbdh\z G : Kdeyj < X 4jygébgbdhEmdb <E=:ND

— k >We_dljhggue $5KmKkv@W SV H ODQERRN
ERRN NZI1Z hl[jZs_gby—J_"bf “hkimiz "ey Z\lh
jba ihevah\Zl_e_c
H khklhygbb kZgblZjgh wib”_fbheh]bqg_kdh]h [eZ]hihemo
\ Q_ey[bgkdhc h[eZklb \ ITh~m JThkm2EpKId\Ggguc “hde.
N_" _jZevgZy kem [Z ih gZ”ahjm \ kn_j_ aZsblu ijzZ\ ihl
[eZz]hihemqgby q_ehtx dZk-L_dkl we_dljhgguc

K\_~ _gby h[ Z\lhjZo

AZcp_\Z LZlvygZ GhdhgeZz [bdhzd gZmd ~hp_gl FZ]gblh]hj
Jhkm~rZjkI\_gguc |I_ogbg_kdbc mgb\_jkbl_I|I bf = B Ghkh\Zz
] FZ]lgblhlhjkd ij E_gbgZz H PDLO WDW\DQDQLFN#PD

Kfhjhr"bgzZ ?\]_gby KiZ§4~_\VWgZo gZmd gZgZevgbd HIIbKL
ljz dZjv_ju :GHH <H P_gljhkhxaz JN ©Kb[bjkdbc mgb\_j
[bl_evkdhc dhhi_jZpbb? Jhkkby ] Gh\hkb[bjkd ij L
H PDLO (VB #PDLO UX

=DLWVHYD 7®&MQBQ®DWH RI 6FLHQFHV LQ %LRORJ\
ODJQLWRJRUVN 6WDWH 7HFKQLFDO 8QLYHUVLW\ QDPHG
0DJQLWRJRUVN 5XVVLD WDW\DQDQLFN#PDLO UX

6PRURGLQD (&DOQ®L®DAWH RI 6FLHQFHV LQ $JULFXOWXU'
&DUHHU &HQWHU 6LEHULDQ 8QLYHUVLW\ RI &RQVXPH
1RYRVLELUVN 5XVVLD (VB #PDLO UX
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B\Zgh\Z D <_j_ah\bdh\Z B |
Kb[bjkdbc mgb\_jkbl_I| ihlj_[bl_evkdhc dhhi_jZpbb KbJ!
:jdlbg_kdbc Jhkm~Zjkl\_gguc Z]jhl _ogheh]bg_kdbc mghb

J:AJ:;HLD: KHKL:<: ;2A=EXL?GH<HC KF?KB >EY D?DKl

Hkgh\guf g_~hklZldhf [hevrbgkI\Z fmqgguo [_ a]exl_gh\uo ban_el
khdbc Jebd_fbq_kdbc bg”_dk \ukhdh kh"_j"Zgb_ djZofZeZ aZz
j_p_ilmj_ \ gbklhf \b" gbadh_ kh~_j*Zgb_ ibs_\uo \hehdhg H[h
\Zgb_ [_aJex!_gh\h]lh kujvy k \ukhdbf kh”_jZgb_f ibs_\uo \hehdh
guf P_ev jzajz[hldZ khkiz\zZ [Zah\hc [_a]ex|_gh\hc kf_kb ~ey d
k \ukhdbf kh” _j"Zgb_f ibs_\up \dedhdgigh\hc Jj_ qg \hc b jbkh\hc
H[hkgh\Zgh bkihevah\Zgb_ khhilghr_gbc b khhI\_TkI\
ibs_\uo \hehdhg ih kjZ\g_gbx k dhgljhe_f ba ir_gbqghc fmdb m\_

jZaZ khhiI\_IklI\_ggh Bkihevah\Zgb_ p_evgha_jgh\hc fmdb ba
\'dzZq_kI\_ [_alexl_gh\hc hkgh\u “ey d_dkh\ ~Z_| hkgh\Zgb_ "ey
\ukhdbf kh~_j"Zgb_f ibs_\uo \hehdhg g_ lhevdh “ey ebp k g_i_j_¢
gh b “ey [he__ rbjhdh]lh bkihevah\Zgby a~hjh\h]lh iblZgby

Dexq_\u_ kekfzZkv [_a]exl_gh\Zy ibs_\u_ \hehdgZ p_evgha_jgl

,2YDQRYD . HUH]RYLNRYD , 3
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLR(
$UFWLF 6WDWH $JURWHFKQRORJLFDO 8QLYHUVLW\

"(9(/230(17 2) 7+( &20326,7,21 2) $ */87(1 )5((
0,;785( )25 &$.(6

7KH PDLQ GLVDGYDQWDJH RI PRVW JOXWHQ IUHH ARXU SU
VWDUFK FRQWHQW ZKLFK LV XVHG LQ WKH UHFLSH LQ LWV ¢
XVH RI JOXWHQ IUHH UDZ PDWHULDOV ZLWK D KLJK FRQWHC
WKH UHVHDUFK LV GHYHORSLQJ WKH FRPSRVLWLRQ RI WKH
UbzZz PDWHULDOV ZLWK D KLJKKRROHVHDU R E & E N YWMWOHD W, BDHOUG
XVH RI UDWLRYV RI DQG DQG UHVSHFWLYHO\ LV V
FRPSDUHG ZLWK WKH ZKHDW ARXU LQFUHDVHV E\ DQG
JUDLQ ARXU IURP JUHHQ EXFNZKHDW DQG ULFH DV D JOXWH
PDNLQJ SURGXFWV ZLWK D KLJK GLHWDU\ (EHU FRQWHQW Q
EXW DOVR IRU ZLGHU XVH E\ SHRSOH VHHNLQJ D KHDOWK\ C

.H\ZRUG®@XWHQ IUHH PL[ GLHWDU\ ¢(EHU ZKROH JUDLQ AR

<\_"_ghG_kfhljy gZ \k_ [hevrmx hjb_glbjh\Zgghklv kh\]

[bI ey gZ a“hjh\h_ iblZzgb_ fmqggu_ dhg”*bl_jkdb_ b:
|hevah\ZIvky kijhkhf m gZzk_e_gby |Ih ~Zgguf ©:gZebaZz
bar_ebc \ Jhkkbb?2 ih~]lhlh\e_ggh]lh %XVLQHVE6WDW \

kljzg_ az d+0 11 \ujhkeh gz k ~h fel
\ kljZzg_ ijhba\h*behkv fmgguo ba”_ebc \ kj_"g_
imkdz \ +0 11 < k_]f_gl_ fmgguo dhg”"b jkdb

gb_iylv e | khklz\eyeb d_dku b jme_Iu > @ D_dkL



ihlj_[bl_eyfb aZ bo \dmk I_dklmjm m~h[gmx nZkh\dm Ijb
kijhk gZ ijh~mdpbx kh kgb _gguf beb iheguf hlkmlkl\b_f kZ
r_gguf kh”_j Zgb_f "bjZz \ukhdbf kh”_j Zgb_f ibs_\uo \hehd

< ihke_7~gb_ l1h”u jZKkl_Il bgl_j_k d ijh*mdpbb g_ kh"_j Z
Hkgh\gu_ ihlj_[bl_eb wlhe ejthgrhkpdbi_j_ghkbfhklvx Jexl_
gZ p_ebzZdb_c >ey gbo bkdexqg_gb_ [_edh\ de_cdh\bgu y\ey
ih~rn_j°Zgbb khklhygby j_fbkkbb GZjy"m k p_ebZdb_c gZ[ex
]bo ]Jexl_gZkkhpbbjh\Zgguo iZlheh]bc

< khhI\_IklI\bb kh KljZlI_]b_c ih\ur_gby dZqg_kI\Z ibs_\hc ij
Jhkkbckdhec N_~_jZpbb ~h 1h"Z jZajzZ[hldZ ki_pbZebabjh!
Ilh\ "ey ex”_c k ibs_\hc Zee_jlb_c y\ey_Iky \Z'ghc azZz~Zq_c
Ibjh\ZgZ gZ h[_ki_q_gb_ iheghp_ggh]h iblZgby ijhnbeZzZdlbd
m\_ebqg_gb_ ijh*he bl_evghklb b ih\ur_gb_ dZqg_kI\Z "bagb ¢
fmebjh\Zgb_ jZza\blby ijhba\h?kI\Z b h[jZs_gby gZ jugd_ ibs
pbb gZz”"e_"Zs_]1h dZq_kI\Z > @

Jughd [_alexl_gh\hc ijh*mdpbb \ Jhkkbb \ gzZklhys__ \j_fy
jZkrbjbeky aZ kq_Il ijbf_g_gby jZaghh[jZagh]lh [_alexl_gh\h]
jmaghlh djZzofzez jbkh\hc h\kyghc ZzZfzZjzZglh\hc ]j_qg_\hc
\brh\ kujvy > @ Hkgh\guf g_"~hklzZldhf [hevrbgklI\Z fmqggu
\uo ba”_ebc y\ley_I|ky bo \ukhdbc Jebd_fbg_kdbc bg”_dk \ukl
djZzofzZez azZ kq_l ijbf_g_gby _1h \ j_p_ilmj_ \ gbklhf \b”_ g
gb_ ibs_\uo \hehdhg

K_]h~rgy h[hkgh\Zggh_ bkihevah\zZgb_ [_a]exl_gh\h]h kujvy
N j7Zgb_fibs_\uo \hehdhg y\ey_Iky ZdimZevguf

P_ev bkke_"h\iZah¥[hldZ khklz\Z [Zah\hc [_alexl_gh\hc kf_
fmgguo dhg”bl_jkdbo ba”_ebc d_dkh\ gZ hkgh\_ kujvy k \i
gb_f ibs_\uo \hehdhg

AZ"Zgb bkke_"~h\Zgby

HljzZz[hldZ ba”_ebc ba [_alexl_gh\hc kf_kBglhy'bZiZahgt
fmdb p_evgha_jgh\hc ba g_ijhiZzj_ggh]h ~“jh[e_gh]h a_jgZ ]j_
fmdb jbkh\hc p_evgha_jgh\hc hl ~h

Hp_gdZ dZq_kI\Z ba”~_ebc

Hij_~_e_gb_ hilbfZevgh]h khhlghr_gby p_evgha_jgh\uo
\ kf_kb

Gh\bagZ bkke_"h\Zgby

GZmqggh_ h[hkgh\Zgb_ khklz\Z [_a]lexl_gh\uo ijh*mdlh\ gZ
\ukhdbf kh™_j Zgb_f ibs_\uo \hehdhg p_evgha_jgh\hc ]j_qg.
lj_qgdb b p_evgha_jgh\hc jbkh\hc ij_"klZ\e_gh \i_j\u_

FzZl_jbZeu b f_Ih~u bkke_"h\Zgby

Kujv_ fmdZ jbkh\Zy p_evgha_jgh\Zy LM f
gha_jgh\Zy ]j_qg_\Zy ba a_e_ghc ]j_qdb KLH
im~jZ =HKL 0 fZkeh keb\hqgqgh_ =HKL
juoebl_ev LM 2+0 ycpZ dmjbgu_ =HKL
khev ih\Zj_ggzZy ibs_\Zy =HKL J +0



>ey hp_gdb dZq_kI\Z ijbf_gyebkv klZzg~Zjlgu_ hjlZgh
abdh obfbg_kdb_ f_Ih~u bkke_"~h\Zgbc ijbgylu_ \ dhg”b

— hjlZghe_ilbg_kdb_ +hihZzadKleb @+@

— fZkkh\Zy "heyihe ZHKL D0

— iehlghlvh =HKL D+

K1Zlbklbg_kdZy h[jZ[hldZ j_amevIZIh3 6Bk k¥ _"h\ZlgjtZy
g_gb_ f_"1jmiih\uo jZaebgbc kj—"gbi@jZdZtjbgbkdb_ |_klu
AgZgbfhklv jZaebqgbc ijb mjh\g_ gZ”~_"ghklb S

J_ameviZlu bkke_~h\Zgby b bo h[km ~_gb_

H~rgbf ba djbl_jb_\\u[hjZ hilbfZevghc j_p_ilmju y\ey_II
g_kdZy hp_gdzZ G2Z jbk ij_"klZ\e_gu j_amevlZlu ijh[gl
k jZagufb khhlghr_gbyfb p_evgha_jgh\hc fmdb Z 1Zd" _
e_ilbg_kdhc hp_gdb jbk

7

H[jZapu \ui_gqguo ba”_ebc
—dhgljhev ir_gbggZy2id®f\kb p_evgha_jgh\hc fmdb ba ]j_qt
b p_evgha_jgh\hc jbkh\hc \ khlghr_@3byo — 0

— 6— 7—



Bxkyc u 3anax
5A,

CprKTyp T — Bun na nznome

Jbk Hj]JZghe_ilbgq_kdZy hp_gdZ jZzaebqguo h[jZaph\ d_dkh\

Ih j_amevlzZIlZf hjl]Zghe_ilbg_kdhc hp_gdb mklZgh\le_gh ql
hlghr_gb_f jbkh\hc b ]j_qg_\hc fmdb bf_xI kZfu_ gbadhb
lhevdh ih kjz\g_gbx k dhgljhe_f ba ir_gbgghc fmdb gh b it
h[jZzapzfb k "jm]bfb khhlghr_gbyfb Dhgljhevgu_ h[jZapu ih
| _eyf bf_eb fZdkbfZewguc [Zae ~_ fZdkbfZevgu_ [Zeeu [ue
m hl[jZapZ k khhighr_gb_f ]lj_gqg_\hc p_evgha_jgh\hc fmdb
p_evgha_jgh\hc >ey \k_o h[jZzaph\ ozZjzdl_j_g ijbylguc
o0ZjzZdl_jguc "“ey bkihevah\Zggh]h kujvy >_]mklZpbhgghc dhfl
f_q_g h[jZa_p b li_gg_\hc b jbkh\hc fmdb khhI\_IklI}
gyy hp_gdz ;Zee [ue ihklZ\e_g lhevdh aZ ihdZazZl_ev
Ih j_amevlzZI|lzZf hjl]Zzghe_ilbg_kdhc hp_gdb j_dhf_g~m_fuf
f p_evgha_jgh\hc ]Jj_qg_\hc b jbkh\hc fmdb y\ey_Iky

< |IZ[ebp_ ij_"~klZ\e_gu j_amevlZlu hij_~_e_gby nbabdh ol
dZaZzZl_e_c dzZqg_klI\Z [_a]exl_gh\uo d_dkh\ b dhgljhevghlh h[
ghc fmdb

Nbabdh obfbq_kdb_ ihdZaZzl_eb dzq_kI\Z d_dkh\ 0 “ 6

lhdzazl_eb Hlizapu

3 4 5 6 7
FZkkh\Zy ~hey {eZ]b ’ ' ’ ’

Mi_d

lehighklv 3] kf

MA_evguc h[E_J| kf

<ukhlz ba~_eby kf

-S FZgg Mblgb I_klI f_"]jmiih\u_ jZaebqgby



Ba bkke_"h\Zgguo nbabdh obfbq_kdbo ihdZaZl_e_c ag
emqg_gu ey h[jZapZz ih mi_dm b \ukhl_ ba”_eby WIb i
hl \k_o “jm]bo h[jZaph\ mi_d [ue fZdkbfZevguc Z \u
fZevgZy b wlh khhlghkblky k ihemqg_ggufb hjl]Zghe _ilbqg_

Kh~_j Zgb_ ibs_\uo \hehdhg \ kf_kyo khhI\_IkI\_ggh
kjz\g_gby \ ir_gbgghc fmd_ \ukr_]h khjlZ bkihevam_f
h[jZzapZo kh”_j Zgb_ ibs_\uo \hehdhg khklZ\ey_| ] L
\uoh”~_ d_dkh\ ] Vdhgljhevguo h[jZzapZo [m”_I| kh*_j Z
\hehdhg ijb bkihevah\Z@gbb] Kif_KiB @+=Djhf_ kms_KklI\_ggt
lh ih\ur_gby kh”_jZgby ibs_\uo \hehdhg \ [_alexl_gh\
_lky b bo dzZq_kl\h ;hevrZy qZklv hdheh ibs_\uo \
dimiu g_jzZkl\hjbfu \ \h~_ <h2hjzZklI\hjbfu_i \dlehgd gZj & _fy
[bgh]l]ZezdlZg b dkbeh]exdZg 1_dlbg h[gZjm _g \ de_Ilhg
ghlh b \gmlj_gg_]h wib”~_jfbkzZz wg”~hki_jfz k_fyg ]j_qbo

DZd \ "jm]bo aeZdZo ibs_\u_ \hehdgZ \ p_evghf jbk_
“Zlky V\'r_emo_ b hljm[yo jbkh\uo a_j_g Hkgh\gufb dhfih
g_jZkl\hjbfuo ibs_\uo \hehdhg *h yleyxlky p_eexe
jbfzy \ \h~_ ] _fbp_eexehaz ZjZ[lexhdigo&BAgLZbeyx| njZc
pbx jZkl\hjbfuo ibs_\uo \hehdhg P_evgu_ a_jgZ h[_ki_
[ZeZgk jZkI\hjbfuo b g_jZkl\hjbfuo ibs_\uo \hehdhg E
sb_ ~hklzZlhggh_ dhebq_kl\h p_evgha_jgh\uo ijh*mdlh\
dzZ ibs_\uo \hehdhg bf_xI f_gvrbc jbkd jZa\blby br_fb«
k_j*pzZ "bzZ[_1Z h'bj_gby > @

LZdbf h[jZahf bkihevah\Zgb_ p_evgha_jgh\hc fmdb b
jbkz \ dZzqg_kI\_ [_a]exl_gh\hc hkgh\u ey d_dkh\ ~Z_1| h
\h~"kI\Z ba~_ebc k \ukhdbf kh~_j Zgb_f ibs_\uo \hehdhg
k g_i_j_ghkbfhklvx ]Jexl_gZ gh b ey [he__ rbjhdh]h bk
fb Kklj_fysbfbky d a*~hjh\hfm iblZgbx

Kibkhd ebl_jZImju

FZ]Zabg bkke_~h\Zgbc J;D kZcl >We85%/jhgwineSjV kn
PDUNHWLQJ UEF UX DUWLFOHYV NZ1Z h[jZs_c
H[ mI\_j"~_gbb KIjzZI_]bb ih\ur_gby dZq_kI\Z ibs_\|
\ Jhkkbckdhc N_"*_jZpbb ~h lh~rZ jzZkihjy _gb_
JN < j >We_dljhggue B5Kmjk\@W S ZZZ FRQVXO
GRFXPHQW FRQVBGRFB/$:B FE G H I GED
I E ~ZIZ h[jZs_gby

Lbmgh\ < F H[hkgh\Zgb_ j_p_ilmjghlh khklzZ\Z b |_o
[_gghkl_c ijhba\h”"kI\Z kmobo kf_k_c ey ijhba\h”kl\
fmgguo dmebgZjguo ba”_ebc < F Lbmgh\ H < Q
jhobgz <_klgbd X gh MjZevkdh]lh Jhkm~ZjklI\_ggh
K_jby 1Ibs_\u_ b [bhl_eghek]bb—<« —K D=0

‘2, IRRG



I1RQIJPDLWKHP 5RVKL\D 6KDQWD 3HWHU 6KDQNI
. XPDU 3DWHO 'HYHORSPHQW DQG TXDOLW\ DVVHV
IURP EODEN\UD PMMDWARRBU/ DQG&RRFFRRQ RWFLIHUD /
IORXU 3KDUPD-,QQRYDWLR®@+885/ KWWSYV

22Z WKHSKDUPDMRXUQDO FRP DUFKLYHV "\HDU ‘

OH,G NZIZ h[jZs_gby

Oe_[hi_dZjguc dhg”bl_jkdbe 8B8]mKWWSIV EDF IRUXP L
DUWLFOHV SUREOHP\ SLVFKHYRL FHQQRVWL EH]J
LIGHOLL KWPO ~ZIZ h[jZs_gby

3UubvDGL 139 -R\H ,- 'LHWDU\ )LEUH IURP :KROH *U
RQ OHWDEROLF +HDOWK 1XWULHQWYV 2FW

QX — 85/ KWWSYV ZZZ QFEL QOP QLK JRY

30& NZIZ h[jZs_gby

K\_~_gby h[ Z\lhjZo

B\Zgh\Z DbjZ <eZ bXleiBJAyyZ:GHH <H P_glijhkhxaz JN ©K

[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb?® klZjrbc ij_
:jdlbg_kdbc Jhkm~ZjkI\_gguc Z]jhl_ogheh]bqg_kdbc mgb\_jkbl_
kby ] Gh\hkb[bjkd ij D Fzjdkz H PDLO HTXLSSLW#YV

;_j_ah\bdh\Z BjbgzZ rzZzhdhhg@z gzmd ijhn_kkhj ijhn_kkhj
n_"ju l_ogheh]bb b hjl]ZgbazZpbb h[s_klI\_ggh]h iblZgby :
ljhkhxaz JN ©Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZ
] Gh\hkb[bjkd ij D Fzjdkz H PDLO HTXLSSLW#VLEX:!

,YDQRYD .3RMWO9*UDGXDWH 6WXGHQW 'HSDUWPHQ
2UJDQL]DWLRQ RI 3XEOLF &DWHULQJ 6LEHULDQ 8QLY!
ODU[ $YH 1RYRVLELUVN 5XVVLD HTXLSSLW¢#
%HUH]RYLNRY®DFWRWMRIB6FLHQFHY LQ %LRORJ\ 3URII
RI 7THFKQRORJ\ DQG 3XEOLF &DWHULQJ 6LEHULDQ 8QLY
ODU[ $YH 1RYRVLELUVN 5XVVLD HTXLSSLWH#
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Dbk_e_\ < F

Jhkkbckdbc wdhghfbq_kdbc mgb\_jkbl_I bf = < le_oZg
JWM bf = < le_o0Zgh\z
Dbk_e \Z L N

f_jh\kdbc Jhkm~Zjkl\_gguc mgb\_jkbl_I D_f=M

KBKL?FG:Y HJ=:GBA:PBY IBL:GBY I?JKHG:E:
< G?;E:=HIJBYLGUO MKEH<BYO JHKKBCKDHC :JDLBEL
IJH?DLGUC IH>OH>

H[km ~Z_1ky \hafh ghklv ijh_dlbjh\Zgby nmgdpbhgZevguo ijh"md
b kmlhgguo jZpbhgh\ gZ bo hkgh\_ ey h[_ki_q_@byZkjkjfurkelhggh
g_gghlh dhglbg]_glZ iblZxsboky iheghp_gguf gZ[hjhf gmljb_glh\
]blb_gbklZfb b gmljbpbheh]Zfb ~ey ih\k_~g_\gh]h ihlj_[e_gby \ Z
yo\g_rg_c kj_~u NIl b \dexqzZxsb_ bo ki_pbzZebabjh\Zggu_ jZpbt
Aey ih~”_j*Zgby a~hjh\vy ihlj _[bl_e ¢ b ij_\_glb\ghc aZsblu bo |
guo nZdlhjh\' \ ijhp_kk_ hkms _kl\e _gby ijhn_kkbhgZevghc ~_yl_ e\
eh\byo d jbkdm ihl_jylv a~hjh\v_ dZd \ nbabheh]bqg_kdhf Zki_dlI
NZ> "kZfm “bagv < klzZlv_ mdZau\Z _lky p_e_khh[jzaghklv I1Zdhc
b j dhf_g~h\Zg ih"oh” k ijbf_g_gb_f f_Th~h\ibs_\hc dhf[bgZlhjbd

Dexq_\u_ kelgWZljbpbheh]by Jb]b_gZ iblZgby nmgdpbhgZevgu_
gby kmlhggu_ jZpbhgu iblZgby ibs_\Zy dhf[bgZlhjbdZ [_ahizZkghk
nzZdlhju \g_rg_c kj_"~u ij_\_gpby aZsblu hjl]Zgbafz jZkkj_"~hlhq_
iblZxsboky

.LVHOHY 9 0

BOHNKDQRY 5XVVLDQ 8QLYHUVLW\ RI (FRQRPLFV
.LVHOHYD 7 )

.HPHURYR 6WDWH 8QLYHUVLW\

7+( 6<67(0 2) 25*$1,=,1* 67%$)) 1875,7,21
)1 81)$925%$%/( &21',7,216 2) 7+( 5866,$1 $5&7,&
A PROJECT APPROACH

H SDSHU FRQVLGHUV GHYHORSLQJ IXQFWLRQDO IRRG S
LOQGXVWULDO LQFOXGLQJ GLVSHUVHG FRQWLQJHQW F
RPPHQGHG E\ K\JLHQLVWY DQG QXWULWLRQLVWYV IRU HYHL
GLWLRQV 7KH DXWKRUV GHYHORS VXFK GLHWDU\ VXSS(
YHQWLYHO\ SURWHFW WKH KHDOWK RI FRQVXPHUV IURHF
FW RQ RUJDQV UHVSLUDWLRQ YLVLRQ GLJHVWLRQ HW
ORVLQJ KHDOWK ERWK LQ WKH SK\VLRORJLFDO DQG PHC
RXW WKH SRVVLELOLW\ DQG H[SHGLHQF\ RI SURMHFW DFWL
PHWKRGV RI IRRG FRPELQDWRULFV

H\ZRU®WWULWLRQ IRRG K\JLHQH IXQFWLRQDO IRRGV G
ODERU VDIHW\ DJJUHVVLYH HQYLURQPHQWDO IDFWRUV HPS

7K
Q

HF
RQ
UH
H

DI nWTCO

Hk\h_gb_ Jhkkbckdhc :jdibdb J: ij_"ihezZ]Z_1 agZqgbl_
ghklb dhglbg]_glm gZoh”blvky \ jZkkj_~hlhgq_gguo ]jmiiZ



i_jbh~ <k_ wlh \j_fy hjlZgbaf jZz[hlgbdh\ [m~_| gm ~Zlvky \ 2
IZzgbb kihkh[klI\mxs_f khijhlb\ey_fhklb d \ha”_ckl\bx jZaebqgg!
ijhba\h~kl\_gghc kj_~u b g_agZdhfhc kj_"u h[blZgby Gm gu
e_q_J[gh ijhnbezZdlbgq_kdb_ ijh*mdlu iblZgby Zigsdh]lbqggu_ ijl
Zevghlh iblzgby gZzZijbf_j ~ey dhkfhgz\lh\ rZol_jh\ f_lZee
< |ljZz"bpbhgghf iblZgbb ex”"_c "hklb _gb_ [ZeZgkZ jZaghk
lj_[ghkl_c “hklb]Z_lky ij_bfms_KkI\_ggh ihkj_~klI\hf dhf[bghbjh
lhqguo jZpbhgZo fgh]l]hh[jZaguo ijh*h\hevkI\_gguo j_kmjkh'
kemqgzZcguf h[jZzahf 1jb wlhf hj]j]Zgbaf iblZxsboky h[_ki_qb\Z
pbx "_nbpblZ h"gbo wkk_gpbZevguo gmljb_glh\ \ khklz\_ |
ibs_\uo j_kmjkh\ azZ kq_I i_j_bafuldZ ihlj_[e_gby ~“jm]bo
Ihlj_[e_gb_ dhf[bgbjh\Zgguo ijh*mdlh\ iblZgby k aZ”~Zggu
hgZevgufb k\hcklI\Zfb ihalhey_| h[_ki_qgblv [ZeZgk gmljb_gll
jZpbhgZo ijb "hklb _gbb ghjfbjm_fuo agZq_gbc dZ *h]h ba
Ij_[ghklb b dzd ke_~kl\b_ ih\ur_gb_ dzZq_kI\Z "bagb b a”t
ihlj_[bl_e_c Z 1Zd _ ijb wihf \ agZgbl_evghc f_j_ wdhghfb
kin\_ggu_ j_kmjku b hi\_qZlv Ij_[h\Zgbyf wdheh]bb JZajZ[hlc
\uo ijhA*mdlh\ zZ~_d\Zlguo gmljbpbheh]bq_kdbf ihlj_[ghklyf a
a~hjh\v_ ihlj_[bl_e_c hl \j_~guo mkeh\bc \g_rg_c kj_~u gm"
AN j'd_gZmdb h iblZgbb NmgdpbhgZevgu_ ijh~mdlu iblZgby
kbjh\Zggu_ ih gmljb_glghfm khklzZ\m zZ~_d\Zlghfm ihlj_[ghkl
\ Zjdlbg_kdbo mkeh\byo [m”~ml kihkh[kI\h\Zlv __ khpbZevgh
jZa\blbx P_evx ijh_dlgh]h ih*~oh”Z y\ey_Iky gZmqgh_ |I_hj_Itk
\Zgb_ b jZajzZ[hldZ f_Ilh*bg_kdh]lh ZiizjzlZ ~ey ijh_dlbjh\Zghb
gufb gmljbpbheh]bg_kdbfb k\hcklI\Zfb |_ogheh]bb ijhba\h”klI\
b kbkl_fghc hjlj]ZzgbazZpbb bo ihlj_[e_gby \ mkeh\byo J:
>79gZy p_ev “hklb]Z_Iky gZmqgguf h[hkgh\Zgb_f wdki_jbf_
I\_j°~_gb_f b ihke_"mxs_c Zijh[Zpb_c \ ijhba\h”kl\_gguo
1Zzd>_ \ p_e_\uo b dhglzdlguo ]jmiiZzo NIl h[ezZ”"Zxsbo gmljb
eZgkbjh\Zgghklvx z~_d\zZlghc lj_[h\Zgbyf ]b]l]b_gu iblZgby
Zjdlbg_kdhc f_~bpbgu Ihfbfh jZajzZ[hldb gZmggh h[hkgh\Z¢
_glguo khklz\h\ NIl |_ogheh]bb bo ijhba\h?kI\Z b hilbfZev
ljh\ bo dhgk_j\bjh\Zgby [m~_I knhjfbjh\ZgZ |I_hjby kbkl_fghc
bo ihlj_[e_gby \ kmjh\uo Zjdlbgq_kdbo mkeh\byo
Hi_p f_~bpbgu "j_\g_Jli_q_kdbc _kl_klI\hbkiulZl_ev =biihd
"hgZqZevgbdhf gZijZ\e_gby e_q_[gh ijhnbezZdlbq_kdh]h iblZg!
ibsz [m~_1 I\hbf e_dzZjklI\hf Z Hitbs ecdZKligl\ih_"eh be JezZ\
gh_ ijZz\beh 72ey Ih]h qlh[u [ulv a~hjh\uf gm gh ijZ\bevgh
iblzlvky WIlhl ihklmeZzl ex®"b ohlv b k Ijm~hf gh Jhlh\u ijbf_
kiI\_gghlh a~hjh\vy \ ijb\uqghc *ey k_[y kj_~_ h[blZgby H"g.
:jdlibdb wlb ijhklu_ ~_ckl\by \_kvfzZ azZljm~gbl_evgu ey _ _"g
g_gby Ijbgbghc wihfm y\eyxlky \h i_j\uo baf_g_ggu_ mkeh\b
g_agZdhfu_ hj]j]Zzgbafm \h \lhjuo ijhn_kkbhgZevgu_ \j_"ghkl
ey khagzZgby jZ[hlgbdh\ H[_ wlb ijbgbgu ijb\h”*yl d “bkkhg.
kl_c hjlzgbafzZ b ihklmie_gby Ij_[m_fuo gmljb_glh\ k ibs_c



DeZkkbq_kdZy iZjZ~b]fZ \ hkgh\_ dhlhjhc e _“ZI Ijm~u h

iblZgbb knhjfbjh\ZezZkv \ dhgp_ ;,; \ [eZ]h"Zjy jZ[hIZf i]
g_f_pdbo mgzguo \h ]JezZ\_ k = =_evflhevp_f HQgZ [Zabji
hkgh\guo aZdhgh\ khojZg_gby fZl_jbb b wg_jlbb ij_~klZ\

ibs_ b hilbfZevghf khojZzg_gbb fhe_dmeyjghlh khklz\z
glh \ hjl]Zgbaf "he gu ihklmizZlv \_s_kI\Z 1Zdh]h fhe_dme
lhjuc jZkoh"m_lky "ey _]h nmgdpbhgbjh\Zgby \ ijbp_kkZo
G_h[oh”bfhklv khhI\_IklI\by dhebqg_kI\Z wg_jlbb ihklImi
k ibs_c dhebqg_kl\m wg_jlbb jZkoh”m_fhc hj]Zgbafhf
[jzl  e_"bl \ hkgh\_ wg_j]_Ibg_kdhc Z~_d\Zlghklb iblZg]
kdhf [ZeZgk_ bf_xI f_klh aZljZlu hjl]ZgbafzZ gZ nbabq_kd
jZaebgguo \b~"Zo ~_yl_evghklb ih*™ _j Zgb_ Ij_[m_fhc I
ANj WIlh aZzdexq_gb_ hkh[_ggh ZdimZevgh \ mkeh\byo qj.
i_jZImj hdjm Zxs_c kj_"u Jhkkbckdhc :jdlbdb GZjmr_gkt
eZgkzZ baf_gy_I| fZkkm b ijbjh~rguc khklzZ\ hj]Zgh\ |_eZ
khklhygb_ zZ~ZilZpbhggu_ \hafh ghklb hjl]Zgbafz >bk][.
ghc f_ju ihklmizZzxsbo k ibs_c gmljb_glh\ b Ij_[m_fuo ~
gby \ ijhp_kk_ “bag_"_yl_evghklb hjlJZgbafz fh _1 y\blvk
jZa\blby fgh]lbo iZlheh]bgq_kdbo aZ[he_\Zgbc BeexkljZpl
Iby hjl]ZgbafZ ex”_c \ke_"kl\b_ mdZazZggh]h "bk[ZeZgkZ
\ hlq_IZo <k_fbjghc hjl]ZgbazZpbb a”jZ\hhojZg_gby <H/
1ZeZ =eh[Zevgmx kljzZl_]bx ih iblZzgbx nbabqg_kdhc Zdlb
>ebl_evgh_ g_khhI\_IkI\b_ ihlj_[ghkl_c hj]ZgbafZ b nZ
gby kihkh[kI\m_I mom~r_gbx dzZq_kI\Z “bagb jZ[hlgbdh\ :j
gZevguf aZ[he_\Zgbyf \ualZgguf wibf kgb _gb_f ijhba\hAl
b ijh~he bl_evghklb wnn_dIlb\gh]h jZz[hg_]lh \j_f_gb J_rb
ijbal\ZgZ gZmqggh h[hkgh\ZggZy |I_hjby b kbkl_fgZy hj]jZgb:
eZdlbqg_kdhlh iblZzgby jZkkj_~hlhg_ggh]lh dhglbg]l_glz jzZ[
:jdlbdb H”gzZdh \ jZkihjy _gbb kh\j_f_gghc fbjh\hc ~b_
pbheh]lbb g_I “hklh\_jguo k\_~_gbc h Ij_[m_fuo ghjfZo il
gbdzfb :jdlbdb ibs_\uo \_s_kI\ b wg_jlbb khhI\_IlklI\mxshb
iblzgby WIb ~Zggu_ ij_"~klhbl hlukdZlv \ ZggZeZo fbjh\¥
[bg_lgh]h bkke_"~h\zZgby GZ hkgh\Zgbb \_jbnbpbjh\Zgguc
k ihfhsvx fzZI_fZlbqg_kdhc dhf[bgZlhjbdb ijh\_klb wdki_jb
IbfbaZpbx dZg_klI\_gghlh b dhebqg_kI\_ggh]h bglj_~b_glgh
fghl]hdhfihg_glguo dhfihabpbc GzZb[he__ hilbfZevgu_ dh
ijhlhlbihf nmgdpbhgZevguo ijh*mdlh\ iblZgby k az*Zgguf
kdbf khklz\hf NIl ~ey hj]ZgbaZpbb iblZzgby Ijm _gbdh\ J|
db >ey lhlh qglh[u ihlj_[e_gb_IZdbo NIl klZeh kbkl_fguf b
"he'gZ [ulv jZajZ[hlZgZ kbkl_fgZy hjl]ZgbaZpby e_q_J[gh
iblzgby mdZazZzgghlh dhglbg]_glZ we_f_glguc khklz\ dhlt
kj_~kIVhf kljmdImjgh nmgdpbhgZevgh]lh ih"oh”Z k bkiheva
guo \ ijh_dl_ [bag_k fh~_e_c b kbkl_fu f_g_~"f_glZ dzZq_
Ih fg_gbx kh\j_f_gguo mqg_guo ke_"h\Zgb_ izZjz"b]f_ e
Ibg_kdhlh b nmgdpbhgZevgh]h iblZgby \ kms_kI\_gghc f



ijhn_kkbhgZevguo aZ[he_\Zgbc jZ[hlgbdh\ qvy ~_yl_evghklv
\ Z]j_kkb\ghc hdjm Zxs_c kj_"~_ b khijy ' _gZ k ijhn_kkbhgZe\y
klyfb LZdbf h[jZzahf jZajz[hldZ gZmqggh h[hkgh\Zgguo j_p_ilm
NIl o0jZg_gby eh]lbklbdb b kbkl_fghc hjl]ZgbaZpbb e_q_[gh
kdhlh iblZgby ijb bo \g_7j_gbb \ ijZzdlbdm _"_~g_\ghlh iblZg
dhglbg]_glZ ihkem bl fhsguf nZdlhjhf memqr_gby dZq_kI\Z
I_evghklb jZ[hlhkihkh[gh]lh i_jbh”~Z “bagb ihlj_[bl_e_c > @

Dhebq_kI\_ggZzy f_jzZ jZajz[hlhd hij_~_e_gZ q_lujvfy dZI_]
xsboky jZ[hgb_ b kem Zsb_ ]Zah”h[u\Zxsbo b g_nl_"h[u\Zxs
ylbc jZ[hlgbdb IjZgkihjlghc kem ' [u \h_ggu_ >ey dZ ~hc |
dZl_]hjbc iblZxsboky khleZkgh nbabheh]lbq_kdhc ghjf_ Ij_[
IZlv fgh]lh\ZjbZglghklv kujv_\h]h khklZ\Z b gmljbpbheh]bq_Kkc
mdZazZgguo NIl qglh h[_ki_gbl gZmggh h[hkgh\Zggmx qZklhl
fhklb ibsb \ g_"_evguo jZpbhgZo iblZgby > @

F_""bkpbiebgZjguc ozZjzdl_j ij_"~ihezZ]Z_fuo bkke_~h\Zghb
d gZmqgghfm h[hkgh\Zgbx I_hjbb b ijZdlbdb nhjfbjh\Zgby k
gh ijhnbezZdlbq_kdh]lh iblZgby ijhfure_gguo jZ[hgbo ij_"ijbyl
]hijbylguo mkeh\byo Jhkkbckdhc :jdlibdb WIZ kbkl_fzZ fghlh\.
\ohrguf izjzf_ljzf f_~bdh [bheh]bg_kdb_ bkke_~h\Zgby h[hk
lj_[h\Zgby d gmljbpbheh]bqg_kdbf iZjzZf_1jZf nmgdpbhgZevg
hi_jZpbyf bo ij_h[jZamxsbf b \uoh~guf iZjzf_Ijzf \ZjbzZglt
hgZevguo ijhA"mdlh\ iblZgby Z2Zilbjh\Zgguo ih izZjzf_1jzf ly
iheh\hajzklguf izjzf_ljzf ~b_lheh]lbqg_kdbf j_dhf_g~Zpbyf ij
ij_~ihgl_gbyf ihlj_[bl_e_c MdZazZggZy kbkl_fz \dexqzZ_1 \lI
kdmx kljmdImjm bkke_~h\Zgbc hl fZI_fZlbg_kdh]lh Zelhjblfz
gby b jZzkq_lgh]h wdki_jbf_glZ gz [Za_ dhf[bgZlhjghc hilbfbe
dhebqg_kI\Z bglj_~b_glh\ \ ijh_dlbjm_fuo ibs_\uo dhfihabpbyo
s_c k_jbb fghlh\ZjbZglguo I_ogheh]bqg_kdbo wdki_jbf_glh\ ij
bglji_~b_glgu_ gZ[hju \ bggh\Zpbhggu_ ijhmdlu iblZgby k ]
gufb nmgdpbhgzZevgufb iZzjzf_|jZfb d bo miZzdh\d_ o0jZg_gb:
f_klzf ihlj_[e_gby

GZmqgh_ h[hkgh\Zgb_ [bag_k fh”_eb b kbkl_fu f_g_~""f.
\k_c we_f_glghc kljmdImju ihalVheyx!| fZkrlZ[bjh\ZIv *"Zggmx
ijbf_g_gby \ fghl]h\ZjbZglguo mkeh\byo Jhkkbckdhc :jdIb
jh~rgh debfzZlbg_kdhc ijbjh”_ wlbo mkeh\bc 1Zd b \ ijhba\h”?
eh]bg_kdhc bo ki_pbnbd_ dhlhju_ j_rbl_evgh f_gyxl \\h~gu
nhjfbjm_fhc kbkl_fu

GZmqgu_ b ijzZzdlbg_kdb_ j_amevlZlu ij_"K&\ehx) bgl_j_ k
ijbzZjdibg_kdhc ahgu ibs_\hc bg”mkljbb kha”Zgu bggh\Zpbh
ju b I_ogheh]lbb ijhba\h~kI\Z NII "ey dhgk_j\guo ij_"ijbylbc
dh\ b ijhba\h”kI\_gguo p_oh\ b I i

JZajzZ[hlZzggu_ gZmqgqgu_ b f_Ih*"heh]bg_kdb_ hkgh\u ijh_dlbjt
Ih\ iblZzgby k az~Zggufb gmljbpbheh]bqg_kdbfb k\hcklI\Zfb fh gh
ibs_\hc ijhfure_gghklb ey jZajzZ[hldb bggh\Zpbhgguo ijh*h\he
Ih\zjh\ \ e_q_[ghc f_"bpbg_ ey jZajzZ[hldb kmlhqguo jZpbhg



gZoh”ysboky gZ e_q_gbb \ klZpbhgZj_ beb gZ j_Z[beblz
\byo ijb hjl]ZzgbazZpbb e_q_[gh ijhnbezZdlbqg_kdh]h iblzZgl
dhglbg]_glZ iblZxsboky ey ij_“mij_"~_gby \hagbdgh\_ghb
guo aZ[he_\Zgbc gZzZijbf_j "~ey jZ[hlgbdh\ ZIhfguo we_d
Ney jZajz[hldb dhgk_j\h\ ibs_dhgp_gljZlh\ \ukhdhc klI_i_q
"Zggufb gmljbpbheh]bqg_kdbfb b wg_j]l_Ilbqg_kdbfb iZjzZf_Ij
pbb iblZgby jZzkkj_~hlhg_gguo dhglbg]_glh\ 1Zdbo dzd \
bkiheg_gbb ki_phi_jZpbc \ kbkl_fZo hjl]ZgbaZpbb iblZg
1h dhglbg]_glZ iblZxsboky ijb \ugm™~_gghf ~_nbpbl_ ijh
lh kujvy 1Zdh]h dZd hkm ~_ggu_ gZoh”ysb_ky \ aZdex
ihfhsv ex"yf gZoh”ysbfky \ djbabkguo kbImZpbyo \ I ¢

Kibkhd ebl_jZImju
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n_"ju ©L_ogheh]by ijh~mdlh\ iblZgby ba jZklbl_evgh]h k
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.LVHOHY 90DKAWRU ®RI 7THFK 6FLHQFHV 3URIHV)
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8QLYHUVLW\ .UubDvQD\D 6WU .HPHURYR 5 X\
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Dbk_e_\Z L N JZ[h\Zexd > <
f_jh\kdbc JThkm~Zjkl\_gguc mgb\_jkbl_I D_f=M

KHOJ:G?GB? IBS?<HC P?GGHKLB <BGH=J:>:
IJB IHEMQ?GBB KHD:

KIZlvy ihk\ys_gZ hk h[_gg klyf obfbg_kdhlh khklz\Z kha”Zxs_]h hij
kh\hc ijhnbev \ I g [bheh]bqgq_kdb Zdlb\guf \_s_kI\Zf \blZfbggh fbg_
ie_dk ihebn_ghevgu_ kh_"bg gby ijb~rZxsbfibs_\mx p_gghklv \bgh]j-
\gbfzgb_ m~_e_gh \hafh ghklb h[jZah\Zgby \bggh]h dZfgy b |_ogheh]t
ihemqg_gby \bgh]jZ"gh]h khdz "ebl_evgh]h ojZg_gby
Dexq_\u_ kehbgh]jZz» khd ibs_\Zy p_gghklv obfbq_kdbc khklz\ klZ[beb

.LVHOHYD 7 ) 5DERYDO\XN "' 9
.HPHURYR 6WDWH 8QLYHUVLW\
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KH DUWLFOH H[DPLQHV WKH SHFXOLDULWLHV RI WKH FKHPLF
R¢OH LQFOXGLQJ ELRORJLFDOO\ DFWLYH VXEVWDQFHV YLW
PSRXQGVY WKDW FUHDWH WKH QXWULWLRQDO YDOXH RI JUDSI
WDUWDU IRUPDWLRQ DQG WHFKQRORJLFDO PHWKRGV IRU SUF
.H\ZRUGQVYDSHV MXLFH QXWULWLRQDO YDOXH FKHPLFDO FRPS
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leh~"h\h ylh~rgh_ kujv_ y\ey_Iky iheghp_gguf bklhggbdhf jZ
kh_~bg_gbc \ I g b [bheh]bg_kdb Zdlb\guo dhfihg_glh\ ql
_Jh \ukhdmx ibs_\mx p_gghklv b agZgbfhklv <k_f wlbf Ij_[|
gzZx! b ylh~ru \bghl]jz~Z dhlhju_ [eZ]h~Zjy k\h_fm mgbdZevgh
khklz\m gZreb ijbf_g_gb_ \ jZaebgguo hljZkeyo ibs_\hc ijhfi
< i_j\mx hgwlhtvdhg_qgh \bgh]jZz*guc khd B azZ~ZqZ ijhba\l
gZb[he__ ihegh bale_qv \k_ ihe_agu_ \_s_kI\Z ba \bgh]jz~.
ghc kl_i_gb khojzZgblv bo g_hp_gbfh_ dZqg_kl\h

Obfbg_kdbc khklz\ \bgh]jZzrghc ehau jZaghh[jZa_g b hij_"
qb_ fm]e \h~h\ \blzZfbgh\ ihebn_ghevguo i_dlbgh\uo b *jm]tk
LZd q_f "_ m~bley_I \bgh]jz~" <W|Ih\g12xebq|bj_’g\badhfhe dm
eyjguo JZkI\h]bfuo b ohjhrh mk\hy_fuo m]Je_\h”h\ JexdhaZz
oZjhaz dhlhju_ g_ lhevdh hij_~_eyxl kez~hklv gh b mqzZkl
ijhp_kkZo kgZ[ Zx| hjl]Zgbaf q_eh\_dZ g_h[oh”bfhc wg_j]b_

Gh kzZfb ih k_[_ m]e_\h”u ijbrZx| lhevdh keZ*hklv Z o0ZjZ
\hc ijhnbev hjb]bgZevguc dbkeh keZ~dbc \dmk fh gh hsmlb
dhfie_dkghf \azbfh”_ckl\bb m]e_\h~"h\ k hjl]Zgbg_kdbfb dbke
jy 1Zd gZau\Z_fhfm kZoZjhdbkehlghfm bg”_tkmZdj]Zgbqg_kdt
dzd b m]Je_\h~u Zdlb\gh mgzZkl\mx!| \ h[f_gguo ijhp_kkZo bf
IN\hjbfhklv i_j_oh”yl \ ijhAmdl \ j_amevlZl_ jZprglhldh]bqg_kdh



b hdZzau\zZxl \Z'gh_ agZqg_gb_ ey khojZzg_gby fbdjh[bh
ghklb \bgh]jz*rgh]lh khdz Kj_~b wlbo kh_~bg_gbc ke_"n
hgzZ k\h_ gZa\Zgb_ ihemgbeZ bf_ggh azZ ij_\Zebjh\Zghb
y[ehggmx ebfhggmx

<Z'gh_|l_ogheh]bg_kdh_ agZqg_gb_ bf__1 bf_ggh \bggZy
hgz kihkh[gZ h[jZzah\u\ZIlv k bhgZfb f_IZeeh\ jZaebqgu_
\Zxlky 1Zjljzlu Bf_ggh 1ZjljzL+dZebghlhj&c ghkbl gZa\Zg
©\bgguc dzZf_gv® b y\ley_ Iky hkgh\ghc | _ogheh]bg_kdhc
ijhba\h~klI\Z k\yazZgghc k ihgb _gb_f klhcdhklb ~Zggh]h ¢
0jZg_gby wlZ khev \uiz~Z_| \ hkz~hd b \uau\Z_I| gZjmr_g|
\uiz~_gb_ \ hkz~hd g_klhcdbo dheehb”h\ b gZebgb_ ihf
ijh[e_fhc k\yazZzgh b h[jZah\Zgb_ ijb \azZbfh”~_ckl\bb k bh
ghc dbkehlu 1Zd _ g_jZkl\hjhf/2% kiheogl&ehgbqg_kdmx ijh[e
fm j_rzZxl ijbf_gyy \u”r_j 'dm gZ oheh”_ h[jZ[Zlu\Zy f_1Z)
beb bkihevamy khj[pbhggu_ kihkh[u h[jZ[hldb qlh [m”_]I
\ur_gbx klhcdhklb khdZ b khojZg_gbx _]lh p_gguo dhfihg

?s_ h~rgZ \Z gZy ]jmiiZ obfbg_kdbo kh_"bg_gbc hlgt
NZf hij_~_eyxsZy ibs_\mx p_gghklv \bgh]jZzrgh]lh khdZzZ b
|_ogheh]lbgq_kdh_ agZq_gb_ wlh i_dlbgh\u_ \kbdkI\Z H
fhe_dmeyjgufb ihebkZozZjb”Zfb b ij_"~klZ\e_gu dZd g_jZ
jZkIVhjbfuf dhfie_dkhf JZkl\hjbfuc dhfie_dk ij_"klZ\ey_|I
kl_i_gb f_Ihdkbebjh\Zgby iheb]ZezZdIimjhgh\mx dbkehlm
_I'dheehb~rgufb k\hcklI\Zfb bf__I \ukhdmx \h "hm~_j b\Zxs
ih\urz_1 \yadhklv b Ihjfhabl \ur_e_gb_ de_Ilhgqgh]h khdz
\brhbaf_gylvky b ijb \hkklZgh\e_gbb f_Ihdkbevguo ]jmi
beb bgh_ dhebqg_kI\h IThdkbgghlh f_lZghezZ G_jZkl\hjbfu
\uo \_s_KI\ ij_~klz\e_g keh guf ih k\h_fm kljh_gbx b Ijnm
sbfky Jb”jheblbq_kdhfm jZkrslhiie dgdbghf HI Jb~jheblbqg_kd
jZkiz"Z wlbo kh_~bg_gbc [m~_I| aZ\bk_Iv IZdhc \Z guc
dZazZl_ev dZd \uoh” khdZ >ey wlbo p_e_c kms_kl\m_
ijb_fh\ k\lyazZgguo k I_ieh\hc b [bhdZlZeblbg_kdhc h|
\ha”_ckl\b_ we_dljbg_kdh]h IThdZz Gh JilhZwyr hgdlgm\iyhle_
oh”"Z khdzZ iml_f jZzajmr_gby g_klZ[bevguo dheehb”h\
glh m~rZeyy i_dlbgh\u_ \_s_kI\Z h~gh\j_f_ggh \hagbdZ
fZ k\yaZggZy k mom~r_gb_f hjl]Zghe_ithygltkkdbyp\eéhddbazZl
©imklh]h2 \h~ygbklh]h \dmkzZ WIlh ke_~m_1I| ihfgblv b ih

xsb_ |1 _ogheh]lbg_kdb_ j_"bfu b ijb_fu iha\lheyxsb_ j_rb
\hagbdzZxsb_ ijh[e_fu
MgbdZe_g \blZfbgguc khklZ\ \bgh]jz~rz ij_"klZ\e_gg

fuf dhfie_dkhf K J <& & < b 7j [_a dhlhjh]h g_\hafh
ghjfZevgh_ ijhl_dzZgb_ h[f_gguo ijhp_kkh\ khojZg_gb_
gbafz d jZzaebqgguf aZ[he_\Zgbyf Ke_"m_I| hilf_Iblv Ihl

ki\h ba wlbo kh_"~bg_gbc g_ kbgl_abjm_Ilky \ hj]j]Zgbaf_ «
\'l g b k\bghl]jZz~rguf khdhf



GZjy™"m k \blzfbgzfb \ g_agzZqbl_evguo dhebqg_klI\Zo \ \b¢
emqg_gghf ba g_]h khd_ kh”~_j Zlky fbg_jZevgu_ \_s_kI\Z hg
agZq_gb_ "_e_ah gZljbc pbgd f_~v nhknhj b ij ihkdh
beb bo hikmlklI\b_ ijb\h”bl d gZjmr_gbx h[f_gguo ijhp_kkh)
f _glZjguo aZ[he_\Zghbc

G_evay g_ kdzazlv h ihebn_ghevguo kh_"bg_gbyo dhlhju
guf Zglbhdkb”~Zglguf ~_ckl\b_f ih kbe_ ij_\urZxsbf Zkdhj[bg
ehlm \ jZa b Ilhdhn_jhe \ jZa Bf_ggh ihwlhfm hgb yl\ey
\Z gufb [bheh]bqg_kdb ZdIb\gufb \_s_kI\Zfb Hkhy_ggh ke_"r
j_k\_jZljheG K — l[jblb~jhkl_e[_g dhlhjuc \ gZklhys__ \j_
ijbagZg mqg_gufb dzZd h~"bg ba nZdlhjh\ \ebyxsbo gZ ijh™e_g
Ib\ghc "bag_"_yl_evghklb Bf_ggh hg gZaulZ_|ky mqg_gufb ©:
j_gby® ©njzZgpmakdbc iZjZzr"hdk?

;eZlhrzZjy 1Zdhfm mgbdZevghfm khklzZ\m \bgh]jZrguc khi
b ijhnbezdlbq_kdh_ agZq_gb_ dhlhjh_ aZdexqZ_Ilky \ mem
b ibs_\Zjbl_evguo ijhp_kkh\ jZ[hlu k_j*_qghc furpu \u\
hjl]zgbafz \j_~guo b g_"_eZl_evguo kh_"bg_gbc hqgbkld_
kgb”_gbx mjh\gy ohe_kl_jbgZ Ihwlhfm \k_ |I_ogheh]bqg_kd
azZggu_ k ihemqg_gb_f \bgh]jz~rgh]h khdZ ~he gu [ulv gZij
kbfZevgh_ khojZg_gb_ \k_o [bheh]bg_kdb ZdIb\guo b ihe_a
bkohrgh]h kujvy

Kibkhd ebl_jZImju

Dgmgygp B E Obfbg_kdZy wgpbdehi_"by—Fith»* j ~ B E
kd\Zz Kh\_lkdZy wgpbdehi_"by

Hkgh\u dhgk_j\bjh\Zgby ibs_\uo ijh*mdlh\ mq_[gh_ ihkh[b
rzgh\ < < FZIxr_\ G : <_elbgdkehyMd@Djzkghyj ]lhk

ZljZj mg | — k—L_dkl we_dljhgguc EZgv we_dljhgg
[ebhl_qgZy kbK5fZKWWSY H ODQERRN FRP ERRN
Fzlhf_~h\ F = Iljhba\h”kl\h ieh”hh\hsguo dhgk_j\h\ b i
a”“hjh\h]lh iblZzgby mqg_J[gbd KzZgdl I_I_j[mj] EZgv
guc j_kmiB&® KWWSV H ODQERRN FRP ERRN
Gbdhevkdbc ; | KijZ\hgqgbd obfbdzZz— ;_Ib&¥Bdhevkdbc
gbgljz® Obfby— k

ljzdlbdmf ih hkgh\zZf [bhl_ogheh]bb ;_albg< F Dhaeh

dh\ : < >b-Dm@d Ba” \h DmjkdZy—=K®: >We _dljhg
guc j_kmiB® KWWSV H ODQERRN FRP ERRN



K\_~_gby h[ Z\lhjZo

Dbk_e_\Z LZIvygZ N {fHjl\ZgZmd ijhn_kkhj ijhn_I
n_"ju ©L_ogheh]by ijh~mdlh\ iblZgby ba jZklbl_evgh]h k
©D_f_jh\kdbc Jhkm~ZjkI\_gguc mgb\_jkbl_12 Jhk
me DjzZkgZy H PDLO NLVVHOHYD WI#PDLO UX

JZ[h\Zexd >Zjvy <eZ/fBEibkHh)ggl N=;HM <H ©D_f_jh\k
Jhkm~ZjkI\_gguc mgb\_jkbl_1I2 Jhkkby ] D_f_jh\
H PDLO WI#NHPWLSS UX

.LVHOHYD 7TRWWRQDR) 7HFK 6FLHQFHVY 3URIHVVR
%DVHG )RRG THFKQRORJ\ 7THFKQRORJLFDO ,QVWLW)>
8QLYHUVLW\ .UubDVvQD\D 6WU .HPHURYR 5 X\

5DERYDO\XNODWWBO V 3URJUDP 6WXGHQW .HPHU

.UubvQD\D 6WU .HPHURYR 5XVVLD WI#NHP\



M>D

Ebkldh\ < X
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

<EBYGB? J?@BFH< HAHGBJH<:GBY G: KHOJ:GGHKLYV
IEH>HH<HSGHC IJH>MDPBB

Khqgzy |eh"hh\hngy ijhA*mdpby Z 1Zd _ fykh fhehdh b *"jm]Zy k _ev
ijhAmdpby kh~ _j°ZszZy \ k\h_f khklz\_ ~h \h”u kbevgh ih"\_j"_gZz
nbabg_kdbf b fbdjh[bheh]bq_kdbf nZdIhJZf >ey kgb'_gby iZzlm[ghTh
gbo nZdlhjh\ kj_~u ijb 0jZzg_gbb fh gh bkihevah\Zlv Zeehljhigmx fh~b
ehjh”Z hahg Hahg kihkh[_g dzZd Zdlb\guc ]Za hqbsZlv ijh*mdpbx hl
Z dzZd kbevguc hdbkebl_ev kihkh[_g [hjhlvky k fbdjhnehjhc

Dexq_\u_ keh¥®hg fbdjhhj]Zgbafu hahgbjh\Zgb_ mlbebabjh\Zgguc
eh]bq_kdbc dhgp_gljZpbb hahgZ “b~rdhklguc obfbqg_kdbc

/ILVWNRY 9 <X
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

7+( ,1)/8(1&( 2) 2=21%$7,21 5(*,0(6 21 7+( 6$)(7<
2) )58,76 $1' 9(*(7$%/(6

-XLF\V IUXLWY DQG YHIJHWDEOHYVY DV ZHOO DV PHDW PLON DQG R!
ZDWHU LQ WKHLU FRPSRVLWLRQ DUH KLJKO\ VXVFHSWLEOH W
IDFWRUV 7R UHGXFH WKH KDUPIXO HIIHFWV RI HIWHUQDO HQYLU
PRGL{FDWLRQ RI R[\JHQ R]JRQH FDQ EH XVHG $V DQ DFWLYH J
IURP KDUPIXO VXEVWDQFHY DQG DV D VWURQJ R[LGL]JHU LW LV
.H\ZRU®RYRQH PLFURRUJDQLVPV R]JRQDWLRQ XWLOL]J]HG PLFUR
AXLG EDVHG FKHPLFDO

Kgb™_gb_ ihl_jv ijb 0jZg_gbb \ujZs lygghhbanjhZify¥\e _
gbc h[_ki_gq_gby ijh~h\hevkl\_gghc [_ahiZkghklb gZ ]hkm”Zjk
ljh[e_fzZ dZq_kI\Z ijh*mdpbb ghkbl dhfie_dkguc ozZjzdl_j b \d
jy~ Vhijhkh\ gZgbgZy hl hkgh\guo ijb_fh\ Z]jhl_ogbdb ih~[h
gZy ih"lhlh\dZ k_f_gghlh fZl_jbZezZ kh[ex”_gb_ k_\hh[hjhlh'
ihke_m[hjhgghc ih”*jZ[hldhc k ihke_"mxsbf ojZg_gb_f ijh"md
pbZevguf "Zgguf k_]lh~rgy hdheh ibs_\uo ijhAmdlh\ I_jy_|I
k_ijhba\h”*kI\Z-B ijhp_kk_ k[ulZ b ihlj_[e_gby > @ :dimZze
"Zgghc gZclb 1zdb_ iZjzZf_lju l_ogheh]bb ojZg_gby ijb dhl
ki_gb\Zebkv [u\Il_q_gb_ fzdkbfZevgh ~ebl_evgh]h \j_f_gb \ul
[bheh]bg_kdzZy b ihlj_[bl_evkdZy p_gghklv khgghc ieh”hh\hs

P_ev b az”rzZgb bkkejZWRindpylv \ebygb_ jZaebgguo dhgp_g
pbc hahgz ijb h[jZz[hld_ ieh”hh\hsghc ijh"mdpbtZ gz dzZq_klI
| _eb ijb ojZg_gbb

< bkke_"h\Zgbb [ueb bkihevah\Zgu h[s_ijbgylu_ f_Ih~u |_I
h[h[s_gb_ ihkljh_gb_ ]bihl_a wfibjbg_kdb_ gZ[ex"_gb_



IbsZ y\ey_Iky hkgh\ghc ihlj_[ghklvx dZ *h]h g_eh\_dz
\Zgb_ bljZz_I| hkgh\hiheZ]Zxsmx jhev \ kh[ex”_gbb ijz\
ihlj_[eyxl ibsm qglh[u ihemqgblv iblZl_evgu_ \_s_kI\Z g
ih~A"™ _j°Zgby a”“hjh\vy bf gm gh ihemqZlv “hklZlhggh_ ¢
Ih\ iblzgby khhI\_lklI\mxs_]lh dZq_kI\Z b [_ahiZkghklb ;
\uo ijh~mdlh\ hagzZzqz_I| qlh ihlj_[ey_fu_ ijh*mdlu g_ *
\_s_kI\ ij_"klZ\eyxsbo hizkghklv "ey a”~hjh\vy gq_eh\_d:

Ibs_\u_ ijh*mdlu “he gu [ulv k\h[h~gu hl fbdjh[bheh]bq
g_gby obfbdzlh\ beb *jm]bo fZl_jbZeh\ b g_ “he gu kh
ijhlb\hj_qZsbo dmevimj_ beb j_eb]l]bb K ~jm]hc klhjhgu
gZy ijh"mdph%lZlhqgh e_]dh jZaeZ]ZxsZyky km[klZgphb
ijhbkoh”bl ih jZaguf gZifA\&ébytoWif khklzZ\_ fbdjhhjl]Zgba
\ baf_g_gbb h”ghjh”rghklb IdZg_c obfbqg_kdh]lh khklz\z
kdhc kljmdImju Djhf_lhlh jZaeh _gb_ k_evkdhohayckl\_
_ ijhbkoh”bl k baf_g_gb_f \g_rg_]Jh \b”Z p\_1Z beb \dn

JZaeh” _gbx k_evkdhohayckl\_gghc ijh*mdpbb kihkh][
nZdlhju 1Zdb_ dzd jhkl Zdlb\ghklb fbdjhhj]l]Zgbafh\ gZk
gh\ zZdlb\ghklv n_jf_glh\ g_n_jf_glZlb\gu_ obfbq_kdb_
kdb_ ih\j_"~_gby Kj_"b wlbo nzZdlhjh\ k_jv_agh]lh \gbfZz
k_evkdhohayckl\_gghc ijh*mdpbb \ualZggZy fbdjh[Zfb
gbx g_h[oh?bfu "ey mf_gvr_gby ih\j_"~_gby ibs_\uo ijh”
ebg_gby kjhdZ bo 0jZg_gby Z 1Zd _ “ey ih""_j Zgby dZc
ibs_\uo ijh"mdlh\ DZzZd ijz\beh f_lh~u dhgk_j\Zpbb gZij:
ij_"hl\jZs_gb_ beb azf_"e_gb_ jZajmr_gby fbdjhhj]Zghb
beb ih"Z\e_gb_ jhklZ b ZdIb\ghklb fbdjhhjl]Zgbafh\ k ihf
i_jZlmj kmrdb bkihevah\Zgby ZgZwjh[guo mkeh\bc beb
g_kdbo dhgk_j\Zglh\ mgbqglh _gb_ fbdjhhjl]Zgbafh\ k ihfh:
beb jZz"bZpbhggh]h ijhp_kkzZ > @

Ijbf_g_gb_ ]Zahh[jZagh]h hahgZ ij_"~eZ]Z_lky \ dZq_k
0jZg_gby ijhrmdlh\ iblzgby aZ kq_I| mf_gvr_gby dhebqg_|
[h\' b obfbg_kdbo azZ]jyagbl_e_c ijbdj_ie_gguo d ijh*md
ij_~klzZ\ey_I| kh[hc Zglbfbdjhhj]Zgbq_kdh_ kh_"bg_gb_
ihevah\zZlv ey h[jZ[hldb o0jZg_gby b h[jZ[hldb ibs_\uo
]Zah\ b "brdhkl_c Hahg h[ezZz~Z_I| kihkh[ghklvx m[b\ZIv
m~rZeylv hiZkgu_ fZl_jbZeu ihwlhfm hg bf__I ohjhrb_ i_jk
wdheh]bqg_kdb gbklh]h gbklys_]h fZl_jbZez Djhf_ Ih]h
ah\zZlv ey h[jZ[hldb o0jZg_gby b h[jZ[hldb ibs_\uo ijh”n
"bArdhf kujv_ Hahg y\ey_ Ilky fhsguf hdbkebl_e_f dhlhju
ah\Zlv ey mgbqlh _gby [Zdl_jbc kl_jbebaZpby mkljZog
gb\Zgb_ b aZiZzoh\ "~_ah”hjZpby Z 1Zd _ hibkzZgby hj]Zz
jZaeh _gb_ Hahg bkihevam_Ilky \ dZq_kI\_ [he__ gqbklh
jZ[hld_ h\hs_c b njmdlh\ _]h fh gh bkihevah\ZIlv i_j_~ k[

Hahg j_Z]lbjm_I k aZ]jyagyxsbfb \_s_klI\Zfb eb[h g_ihkj.
fhe_dme hahg&b[h dhk\_ggh \ \b”A_ ijhba\h?*guo k\h[h”*gu
"bdZeh\ [Zdbo dZd dbkehjh” b \h~"Z DzZd m _ HlfibadZehkv



hkeh gy_Ilky \ha~_ckl\b_f hahgZ gZ jZaebqgu_ i_j\bggu_ de_
kus_ggu_ ebib”u n_jf_glu b gmde_bgh\u_ dbkehlu \ pblhie:
[_edb b i_ilbrh]lebdZgu \ h[hehqdZo kihj b \bjmkguo dZikb"Z

Hahg fh™_I [ulv \\_~_g \ kbkl_fm iblZgby gZ \h*ghc hkgh\_
[hlbjh\Zgby 1Zaz < [Zj[hlZ ghc dhehgg_ ]Zahh[jZaguc hahg \
k “b~rdhc ibs_c¢c ]~_ hahg jZkoh”m_Ilky k ihke_"mxs_c obfbqg_
\dexqZxs_c hdbke_gb_ H[sZy kdhjhklv j_Zdpbb hij_~_ey_Ilk
yfb i_j_ghkhf fZkku ba ]J]Zah\hc nZau \ "b~dmx nZam b obfb
_¢c\ "brdhc nZa_ Baflulhd hahgZ dhlhjuc g_ jZkk_yeky \ \h~"
b mgbglh blv glh[u ij_~hI\jZIblv dhjjhabx H”gbf ba f_Ih~h\ ]
yley_lky MN k\_| k “ebghc \hegu gf \ khg_lZgbb k bkihev
eblbg_kdh]h Z]_glZ beb ]jZzgmebjh\Zgghlh Zdlb\bjh\Zggh]h n

Ijbf_g_gb_ hahgzZ \ ibs_\hc ijhfure_gghklb hkh[_ggh \ dz
Ib\hfbdjh[ghlh Z]_glZ ijb ijyfhf dhglzdl_ h”h[j_gh MijZ\e_gk
IZjghfm gZ~ahjm azZ dZq_klI\hf ibs_\uo ijh~mdlh\ b f_~bdzf_glt
yleyykv hdbkebl_e_f wnn_dlb\_g b mf_gvrZ_1 iZlh]_ggu_ fb
ijb gbadbo dhgp_gljZpbyo b djzldh\j_f_gghf dhglzdl_ Ijhp_
gby g_ hklz\ey_| hizkguo hklzldh\ gZ ibs_\uo ijh*mdlZo ihl
gbf F_""m I_f \ijhp_kk_ hahg y\ey_Ilky lhdkbgguf ]Zahf b fh
[he_agb ijb \*uozZgbb \ \ukhdbo dhgp_gljZpbyo

ljh~mdIhf jZaeh _gby hahgZ y\eykdkyhdBkednjph hg g_
hklz\ey_| ke_"~h\ gZ h[jZ[hlZgguo Ih\ZjZo ?klv b ~jm]b_ \¥
fms_kI\Z hahgZ 1Zdb_ dZd hqgbkldZ hl fbdjhlhdkbgh\

Liz"bpbhggh h[jZ[hldZ hahghf \ ijhfure_gghklb ih i_j_jzZ[tl
Ih\' b h\hs_c ijh\h*"beZkv "ey h[_aaZjzZz b\Zgby ih\_joghklb p_
h\hs_c eb[h imlI_f h[jzZ[hldb ]Zahf eb[h imlI_f ijhfuldb hahghl
\h~hc Khh[sZehkv h g_kdhevdbo bkke_"h\Zgbyo dZkZxsbok
db hahgbjh\Zgb_f njmdlh\ b h\hs_c hp_gdZ \harl ckl\by ha
\jZs_gby ljb[dh\h]lh jZzkiz~Z _"_\bdb [_a rbih\ > @

Hahg mgbqlh Z_1 fbdjhhj]l]Zgbafu iml_f hdbke_gby de_Ilhqg
Ih\ 1Zdbo dZd kmevn]b”jbevgu_ ]jmiiu Zfbghdbkehl \ n_jf
e _gby de_lhqguo f_f[jZg ;he__ ~ebl_evgh_ \ha”_ckl\b_ hal
de_lhggmx f_f[jZgm =jb[dh\u_ ]Jbnu ijhgbdzZxl \ ieh® gq_j_a ¢
eZy ieh” [he__ \hkijbbfgb\uf d ]gbh_gbx Bkke_"h\Zgby ihdZa
ih]jm®  _ggh_ \ hahgbjh\Zggmx \h m m\_ebqgb\Z_| dhebqg_kl\h
sbo kZozjh\ h[s__ dhebqg_kl\h jZkI\hj_gguo I\_jruo \_s_KkI\' b
ijb [he__ ~ebl_evghf \j_f_gb ih]jm _gby < Ih “_ \j_fy kh~_j
fbgZ K b nbabg_kdb_ oZjzdl_jbklbdb 1Zdb_ dzd p\_I \dmk
rZebkv k m\_ebqg_gb_f \j_f_gb ih]jm _gby Baf_g_gby fh]lml
kh kihkh[ghklvx hahgZ hdbkeylv \blZfbg K

<ebygb_ hahgZ gZ nbabdh obfbg_kdb_ ozZjzdl_jbklbdb ih
kbl hl dhgp_gljZpbb Nmfb]Zpby IhfZlh\ hahghf3dhgp_gljZp
kgbabeZ kdhjhklv "uozZgby b azf_"ebeZ khaj_\Zgb_ ih kjzZ\g
[_a h[jZ[hldb hahghf HrgZdh [he__ \ukhdb_hdhgp_gljZp
Ayl d m\_ebg_gbx ijhba\h”*kI\Z wlbe_gZ b ih\j_"~_gbx ldZg_«



glh gZz~e_"Zsbc mjh\_gv hahgZ g_h[oh”bf ey aZimkdZ
NZglghc aZsblu b ijhre_gby kjhdzZ Jhrghklb njmdlh\ Q
h[jz[hld_ hahghf ih \bAbfhfm hlebgZezZkv hl h~rghlh It
fm Bkke_"h\Zgby k\_"bo y[ehd ]jmr b ebfhgh\ ihdZz:
n_dlu k Thgdb aj_gby kh”_j Zgby \blZfbgzZ K h[s_]h dl
b nez\hghb”~h\ <ha”_ckl\b_ ]JZahh[jZagh]h hahgZ iha
N_j Zgb_ ihebn_gheh\ b h[s__ kh~_j Zgb_ neZ\hghb”h

fbg ”~ey h[jZ[hldb y[ehd b ]Jjmr \ Ih \j_fy dZd m\_eb
neZ\hghb”h\ \ ebfhgZo ijhbahreh ijb wdkihabpbb hdhel
m\_ebqg_gb_ h[s_]lh kh”_j Zgby n_gheh\ b neZ\hghb”h\
ebg_gb_f \j_f_gb h[jZ[hldb fh _I ihklZ\blv ih®” m]jham
fbgz K kh”_j Zgb_ dhlhjh]lh kgb Z_lky k m\_ebq_gb_f
Qlh[u mkbeblv ihevam hl h[jZ[hldb hahghf \u]lh”gh kh
Ajm]lhec dzZd wlh [ueh ijb h[t_~bg_gbb h[jZ[hldb k hj]Zc
;ueh h[gZjm _gh qlh ieh”u [ZgZgh\ h[jZ[hlZggu_ hah
sZ\_e_\hc beb ebfhgghc dbkehlhc bf_eb f_gvr__ ihl_f
Zdlb\ghklb ihebn_ghehdkb”Zau

Hahg 1Zd _ ijbf_gy_Ilky ey h[_ki_gq_gby khojZgghklb
pbb k \ukhdhc “he_c \ezZ]b \ k\h_f khklz\_ 1Zdhc dZzd
N jZgb_ \h™u [he_ _ Dhgp_gljZpby hahgzZ b \j_fy
bljzxl \Z°gmx jhev \ hij_"~_e_gbb wnn_dlb\ghklb hahc
hahgbjh\Zgbihw \j_fy g_h[oh”bfh_ hahgm ~ey bgZdlb\Zrg
gbafh\ \ 1Zdhc kj_~_ dZd \h"Z beb "b~db_ ibs_\u_ ijh
pby b \j _fy ijbf_g_gby bkihevamxlky ey jZkq_1Z g_hJ[ol
N_abgnbpbjmxs_]h kj_~kI\Z b hij_~_e_gby wnn_dlb\ghk
abgnbpbjmxs_]h kj_2~kI\Z \ mgbqglh _gbb fbdjhhj]J]Zgba
s_\uo ijh*mdlZo

LZdbf h[jZzahf j_amevlZlu ihdZau\Zxl qlh hahgbjh\Zg
ihevah\zZgh \ dZzq_kI\_ Zevl_jgZlb\ghlh f_Ih~"Z kgb _gby
djhhj]j]zgbafzfb ieh"h\ b h\hs_c memqr_gby bo dzZq_klI\Z
lh~ghklb

;ueh ihdZazgh qglh ijbf_g_gb_ hahgZ kgb Z_I| dhebq_
fh\ ih~I\N_j " ~Zy k\hx ~_abgnbpbjmxsmx jhev GZbemqgrbc
ijb h[jz[hld_ ieh"hh\hsghc ijh~mdpbb hahghf dRgp_gljZy
l_q_gb_ @+@ fbgml BgzZdlb\Zpby fbdjh[h\ hahghf ijhbk
kg_l jZzaju\l\Z de_lhqguo f_f[jZg H”gZdh ihkdhevdm hahg
\k_]h g_kdhevdh fbgml hahg ihl_gpbZevgh fh _I ijbf_gy
abgnbpbjmxs_]h kj_"kI\Z ey fgh]bo \bAh\ k_evkdhohayck

Kibkhd ebl_jZImju
<ebygb_ kbkl_fu hahgbjh\Zgby ijb kmrd_ a_jgZ gZ
j

eZ . K =hgqzZjh\ K : :nhgbg K D <gmdh\ >b 7 ¢
r_gkl\h\zZgby fZrbg h[hjm~h\Zgby b I_ogheh]lbc \ Z]jh



dhfie_dk_ fzZl_jbZeu f_""mgZjh*ghc gZmqggh |I_ogbqg_kdhc
<hjhg_~ d+@3 hdly[ghjhg_1 <hjhg_"kdbc Jhkm”ZjklI\_g
guc Z]jZjguc mgb\_jkbl_I bf bfi_jZIHXI_1jd40

I _jbh~*bgghklv hahgbjh\Zgby ijb 0jZg_gbb h\hs_c b dhjg
A"h\ < < ;_eh\ J < =ZkZgh\ : X FZldbg F : K_f_gh
mdb —L —« — K a+0

JZkqg_Il "hau hahgzZ \ wdki_jbf_gl_ih ijbgm”bl_evghfm hahg
eh]bg_kdh]lh h[t_dIZ k ihfhsvx halh\@Athjz @h8Kkd§Zb

eh\ K K :\Zg_kyg D : Iljb\Zeh\Zz E > Lbfg_gdh ;bh
[bhj_kmjku \hijhku [bhl_ogheh]bb b a~hjh\v_ gZk_e_ghby
dZakdh]h j_]lbhgz fzZl_jbZeu 9, ¢ _ _]lh~rghc gZmqggh
dhgn_j_gpbb ©Mgb\_jkbkjkiZlygon2mkd2\_jh DzZ\dZakdh]h n_
N _jZevgh]h mgb\_jkbl_IZ KIlZ\jhihev @H@AZ\jhij_ey ]
ihev K_\_jh Dz\dZakdbc n_"_jZevgue Klngb\@pk® | |
N_~hj_gdh ? : Ilh\ur_gb_ khojZgghklb [ZdeZ Zgh\ we _c
\Zgb _f Z\lhj_n "bk « dZg”™ |I_o gZmd — ? N
Fhkd\z — k

Phdmj ? K Ijbf_g_gb_ ijhp_kkZ hahgbjh\Zgby \ k_evkc
? K Phd@ROORTXLXP -RXUQDID+rd — K +0

Qbrdh J E HahghbjhvZdbwdheh]bg_kdb gbklhfm a_fe_~_
J E Qbrdh ljhba\h”~klI\h b i_j_jZ[hldZ k_evkdhohayckl\_
pbb f_g_~"f_gl dZq_kI\Z b [_ahiZzkghklb fZl_jbZeu f_"7
gZmqggh ijZdlbg_kdhc dhgn_j_gpbb ihk\ys_gghc e
I_1Z I_ogheh]lbb b Ih\Zjh\_~_gby <hjhg_"kdh]lh =:M bf

| 1jz , <hjhg_ ~ ©@+@ eghy[y<hjhd_ ' <hjhg_"kdbc

=:M bf bfi_jzZlhjz 1_IjZK D+0

S_j[bgz : : ljbf_g_gb_I_ogheh]bc k bkihevah\Zgb_f h
kdhf ohayckl\_ : ¢ S_j[bgzZz B < A\_j_\ GZmqgh_

Zljhijhfure_gghlh dhfie_dkzZ k[hjgbd klZl_c ih fZl_jbZeZ
mqggh ijZzdlbq_kdhc dhgn_j_gpbb kim~_glh\ ih blh]zf GBJ
DjZzkghnZj n—\jZzgyz —Pijzkgh~Zj Dm[=:M bf B L Ljm
[bebgz —K o+0

K\_~ _gby h[ Z\lhjZo

Ebkldh\ <yq_kez\ XpgNbk o gZmd ~hp_gl ~hp_gl dZn_"'

gheh]bb ijhba\h~ki\Z b i_j jZ[hldb k_evkdhohayckl\_gghc ijh”
<H P _gljhkhxaZ JN ©Kb[bjkdbc mgb\_jkbl I ihlj [bl_evkdhc
Jhkkby ] Gh\hkb[bjkd ij D Fzjdkz H PDLO FKBWRY

ILVWNRY 9\DF&KHY®IDGDYKH RI $JULFXOWXUDO 6FLHQFH
'"HSDUWPHQW RI 7THFKQRORJ\ IRU B3URFHVVLQJ $JULFXOW:
Rl &RQVXPHU &RRSHUDWLRQ . ODUJ[ $YH 1RYR
FKBWRYWHK#VLEXSN QVN VX



M> D D+D

FZev]l]bg ? E T R_f_Ih\Z? =1 >3 \ygdbg: < i

i Kb[bjkdbc mgb\_jkbl_1I ihlj_[bl_evkdhc dhhi_jZpbb Kb]
80 Kb[bjkdbc n_"_jZevguc gZmqguc p_glj Z]ljh[bhl_ogheh

H; BAF?G?GBB LJ?;H<:GBC HOJ:GU LJM>:
< :ID B HLJ:KEYO 1?J?J:;HLDB K?EVKDHOHAYCKL<?GC
IJH>MDPBB

KIZIvy ihk\ys_gZ ZgZebam kjZ\gbl_evguo ihdZaZzZl_e_c ljz\fZlbaf
ihke_"~gbo e_|I D+ 1] aZ\bkbfhklb hibx [pZiBijbebgusbmke
gZ ihdZazl_eb ljz\fzlbafzZz khhlghr_gbx kh\j_f_gguo ijZ\be \ Z]jZ]j
dhfie_dk_ k ijhreufb hkms_kl\e_gbx gZ ijZdlbd_ ijbgdbgdi®j_]mey

Dexqg_\u_ kel&\ZZjgh ijhfure_gguc dhfie_dk [_ahizZzkghklv gh\
hojZgu Ijm~Z ijbgpbi ©j_]meylhjghc ]Jbevhlbgu?2 ijhba\h”kl\_ggu
hjb_glbjh\Zgguc ih*oh”

0DOJLQ ( /i 6KHPHWRYD ( * i2 '"HUHY\DQNLQ $ 9 i
i 6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLR
8 6LEHULDQ )HGHUDO 6FLHQWL¢(F &HQWHU RI $JURE

&+$1*(6 2) /$%25 3527(&7,21 5(48,5(0(176
1 7+( $*52 ,1'8675,$%/ &203/(; $1' $*5,&8/785%/
352&(66,1* ,1'8675,(6

7KH DUWLFOH LV GHYRWHG WR WKH DQDO\VLV RI FRPSDUD
WKH GHSHQGHQFH RI LQMXU\ UDWHV RQ XQIDYRUDEOH ZI
UXOHV LQ WKH DJULFXOWXUDO DQG LQGXVWULDO FRPSOH] .
SULQFLSOH RI ©OUHJXODWRU\ JXLOORWLQH?
.H\ZRUBGVULFXOWXUDO DQG LQGXVWULDO FRPSOH[ VDIHW\
RI ©OUHJXODWRU\ JXLOORWLQH?2 LQGXVWULDO LQMXULHV U

:dimZevghBlgggh\Zpbhggu_ | _ogheh]bb dZg_kl\h b [_at
A"mdpbb b Ih\Zjh\ g_\hafh'gu [_a h[_ki_q_gby [_ahiZkghl
b __ hkgh\gh]h a\_gZ hojZgu Ijm”~"Z H~"gZ ba \Z'g_crbo

ZljZjgh ijhfure_gguc dhfie_dk :ID gZr_c kljZgu d kh Ze_
bf__1 h~bg ba \ukhdbo mjh\g_c ljz\fZlbafz b ~Z" _ ly _eu

gZb GK | _ y\ey_Iky hrgbf ba gzZb[he__ lIjZz\fhhiZkguo
<k_lh gZ wim kn_jm Ijm~Z ijboh"blky kljZoh\uo kemgq:
Ijm~Z Jhkkbb ©« m~_evguc \_k azZgyluo gZ jZ[hlZo

hiZzkgufb mkeh\byfb Ijm~Z f_klh kj_"~b hljZke_c wdhghfbc

WIZ ijhle_fzZ g_ gh\Z Ij_[mxsZy dhfie_dkguo g_klzg?”
\ h[eZklb hojZgu Ijm~Z \ k_evkdhf ohayckH\i_jb jZ][mhNZ gh
d_ k_evkdhohayckl\_gghc ijh~mdpbb DZzZj*bgZevgu_ |_
g_gby \ kbkl_f_:ID dhg_gqgh ~_ ZgZebabjmxlky Fbgk _ ¢



Jhkihlj_[gZ~ahjhf NGIJ dhbfb b h[gh\ey_Iky ghjfZlb\gh ijzZ\
Gl: lj_[h\Zgbc hojZgu Ijm~Z DZzZq_kl\h b [_ahiZzkghklv k_ev
ghc ijh*mdpbb g_\hafh'gu [_a __ h[_ki_qgq_gby

P_ebHij_~ _eblv KjzZ\gbl_evgu_ ihdzZaZzl_eb ljz\fZlbafZ g
gbb iylb ihke_~gbo e_|I D+ 11 NzZdlhju g_[eZ]hijby
Ijm~Z \ebyxsb_ gZ ihdZazl_eb ljz\fZlbafz \ :ID Hp_gdm
gh\e_gguo ijZ\be [_ahiZkghc Ijm~h\hc ~_yl_evghklb \ :ID

F_Ih~u bkke_"h\Zggeypa ghjfZlb\gh ijZ\h\uo ~hdmf_glh\ ih
iZg_ Ijm~rZ klZlbklbg_kdbo ~Zgguo ljz\fzlbafz \ :ID b ij_""
jZkeyo i_j_jzZ[hldb k_evkdhohayckl\_gghc ijh*mdpbb

J_amevIZDZdb_ ihke_"g__ baf_g_gby \ aZzdhgh”Zl_evklI\_ ih
Ib b hojzg_ Ijm~Z ihy\bebkv \ :ID" DZd ba\_klgh Fbgljm~Zz
ahj Fbgk_evoha NGIJ hij_"_ebeb ]_g_jZevgmx ebgbx \ aZc

gZ mf_gvr_gb_ ghjfzlb\gh ijZ\h\uo zZdlh\ GI: hkms_kl\e_gt
©j_]meylhjghc ]Jbevhlbgu? Kklj_fe_gb_ d bo dh”bnbdZpbb ih\
\Zjy 1h~Z [ueb hif_g_gu mklZj_\rb_ b \\_*_gu gh\u_ GI:

hojzgu Ijm~Z kh”_j Zsb_ ZdimZebabjh\Zggu_ |Ij_[h\Zgby jZ
mqgzlhf jbkd hjb_glbjh\Zggh]h ih*oh”Z b kh\j_f_ggh]h mjh\gy
kdh]h jZzal\blby \ khhI\_lkl\mxsbo kn_jZo2® > @ \ |l q b\ :ID

LZd ih j_amevlzZIzZf j_ZebaZpbb ©*hjh ghc dZjlu® Fbgljm
j_\bah\Zgh jZaguo “hdmf_glh\ ~_ckl\h\Z\rbo ~h Th~rz \
amevlzlzf dhlhjuo [ueb k”_eZgu \u\h”u h[beb_ GIl: aZzZqz
j_gb\uo "m[ebjh\Zgguo aZzZimlzZxl g_ h”ghlh jmdh\h”"bl_ey
kharzZ~ml [_ahiZkgu_ mkeh\by

Blh]hf wlih]h \ khhI\_Ikl\bb kh kil LjmBdkdhie dh”_dk.
N_~_jZpbb klZe ijbdZa Fbgljm~Z Jhkkbb hl hdly[jy
©H[ mI\_j " ~_gbb IjZ\be ih hojZg_ Ijm~Z \ k_evkdhf ohay
[hlgbdh\ :ID ih kgb _gbx jbkdZ ijhba\h~kI\_ggh]h IjzZ\fZzZlI
hlyazZl_evgu ey \k_o hljZzke_c :ID \ I g b ij_"ijbylbc i_j_
ohaijh"mdpbb K yg\Zjy 1h~Z hgb \kimibeb \ aZdhggmx
ky ~“he’gu memqrblv kbimZpbx ih hojZg_ Ijm~Z jZ[hlgbdh\ v

<k_ k_evkdhohaycklI\_ggu_ ij_"ijbylby n_jf_jkdb_ ohayck
\bkbfh hl nhjfu kh[kI\_gghklb h[yaZgu bkihegylv wlb ijZz\beZz
\aJey” fh gh ihA*_j"ZIv bgbpbZlb\m Fbgljm~Z JN | d kblmZ
f_gblv jZzajz[hldhc b \g_"j_gb_f \ ijhba\h”kl\h _*bguo mgbnt
ijZ\be ih hojZzg_ Ijm~Z \ :ID qlh gZdhg_p Ih [m~_1I kihkh[
r_gbx mkeh\bc Ijm~"Z b dzZd ke_"klI\b_ kgb _gbx jbkdzZ ijhb
ljz\fzlbafza > Kk d+0 @

Wlh hliqg_leb\h ijhyley_ Ilky \ I_fiZo mf_gvr_gby kf_jl_evgu
1D Ih kjZz\g_gbx k “jm]bfb hljZzkeyfb ©k 1h~rZ mklzZgh)\
dh_ kgb _gb_ dhebq_kI\Z kemqzZ_\ dhlhjh_ \ujZabehkv \ It

lh~rz Z[khexlgu_ agZq_gby jZzkkfzljb\Z_fh]lh ihdzZaZzZl_ey
agZq_gby azZ jZzkkfZljb\Z_fuc i_jbh”2 > @ I|Z[ebpZ



L_fiu kgb _gby mjh\gy kf_jl_evghlh ljz\fZlbafZz
\ k_evkdhf ohayckl\_

=h”u

IlhdZzazl_eb dhe \h kemqgzZ]|\

Bkihevamy DeZkkbnbdZlhj ki_pbZevghc hp_gdb mke!

dz[jy ] « N A mkeh\by jZ[hlu ij_"ijbylbc :I1D \k_
hlghkblv d \j_~guf beb hizkguf Z gzZb[he__ \ebyxsb_ g
p_Kkk_ IHmlh kl_i_gv ly _klb Ijm~h\h]lh ijhp_kkZ b
rmfZ bgnjZza\mdZ \ha“mrgh]h mevljZa\mdz Wlib i

lh~ ijzdlbgq_kdb g_ f_gyxlky

< gqg_f gh\bagZ gug_rg_c j_~Zdpbb ijZz\be" Qlh bf_ggl
aZ\bkbfhklb b k IThgdb aj_gby jbkdh]_gghklb \uihegy_fh
\Wh~blv k\hb Ij_[h\Zgby dhlhju_ "he gu ljZgkebjh\ZIvk

h[yazl_evgh bkihegy_fuo jZ[hlgbdzfb mklzZgzZ\eb\ZI\
ljhev aZ Ijm~h\ufb ijhp_kkZfb \ kbkl_f_ [_ahiZzkghkl
jZaj_rZxlky we_dljhggu_ “hdmf_glu gh\u_ ijZ\beZ ~h

gu \' | _ogheh]bq_kdb_ dZjlu j_lezf_glu Ij_[h\Zgbc hojZ
\_~_gbb k_evkdhohayckl\_gguo jZ[hl > @ KzZfh ©\ha”_c
hiZkguo ijhba\h~kI\_gguo nZdlhjh\2 \ gh\hkc j_~&Zdphb 1jZ
f_gbehkv \ kjZ\g_gbb k-ljZ\be @b

Dhg_qgh 1jZ\bezZ ghjfbjmxl g_ \kz _klv h[sb_ Ij_[h\.
fu_ ijbdZahf Fbgljm~Z Jhkkbb hl < g ©OH[ mI\
sbo Ij_[h\Zgbc d hjlZgbazZpbb [_ahiZkghlh jZ[hqg_]lh f_
ghjfu ijhba\h~kl\_gghc kZgblZjbb ZdimZebabjh\Zgu \ KZ
©=b]lb_gbqg_kdb_ ghjfZlb\u b Ij_[h\Zgby d h[_ki_q_gbx [_
[_a\j_"~ghklb "ey q_eh\_dZ nzdlhjh\ kj_~u?2 KI a
lj_[h\Zgby d mkeh\byf Ijm~zZ2a hl azZf_gb\rb_ Kk
guo "hdmf_glh\ Z ki_pbnbqg_kdb_ Ij_[h\Zgby d [_ahiZkg
gu \ =HKLZo KZglbGZo KK;L b Ajm]lbo ghjfZlb\guo “hdm
=HKL d+0 KK;L ij_~tyleyxl d I_jjblljbjbhkh\j_:
ijhba\h~kI\Z kbkl_fm dhfie_dkghc [_ahiZkghklb LzZdbf
©j_]meylhjghc ]Jbevhlbgu? [m~_| kihkh[kI\h\ZlIv mf_gvr_gbx
ih\hjhleb\hklb2 GI: b \ dhg_qghf kgq_I_ mf_gvr_gbx Ijz\

<u\h”u b ij_"eh _lgbly jr_gkl\h\Zgb_ jZ[hlu ih [_ahiZk
hojZzg_ Ijm~Z Z agZgbl ih kgb _gbx jbkdZ ijhba\h~kl\_
\ kbkl_f_ :ID [m~_Il kihkh[kI\h\ZIv ZdlmZebaZpbb ijbc
ghc Jbevhlbgu® b jbkd hjb_glbjh\Zgghlh ih*oh”Z \ h[_k
gh gZz~ahjghc ~_yl_evghklb mihjy*hq_gghklb JThkm~ZjklI\

lj_[h\Zgbc i_j_\h~Z ijhba\h~ysbo b ©i_j_jZ[Zlu\Zxsb
:ID gZ gh\uc | _ogheh]bgq_kdbc mjh\_gv«?& > k = @ iy
klhc I_ogheh]l]bg_kdbc mdez”~ | d gh\u_ I_ogheh]lbb
Ib\ghklv Ze]lhjblfh\ [_ahiZkghklb memqr_gbx dZgq_

ki_pbZebklh\ Z bf_ggh kh\_jr_gkl\h\Zgb_ f ThAheh]bb |



fykhi_j_jZ[Zlul\Zxsbo b *"jm]bo ij_"ijbylbc ih ikbohnbabheh]bq.
ki\zf Z 1Zd _ gZ[ex"_gby aZ baf_g_gbyfb bo ebgghkligh]h b
]h khklhygby > @ nhjfbjh\Zgbx dmevimju [_ahiZkghklb “ba;
i_jkhgzZezZ b h[_ki_q_gbx dhfie_dkghc [_ahiZkghklb > k
r_gkl\h\Zgbx kbkl_fu hojZgu Ijm”~Z gZ k_evohaij_"ijbylbyo

\ klZlbklbdm ih hojZzg_ Ijm~Z fZeh]h [bag_kZ

Kibkhd ebl_jZImju

Mkeh\by Ijm~Z Mkeh\by Ijm~Z ijhba\h”~kl\_gguc |jZ\fZ
AN_evguf \brZf wdhghfbg_kdhc ~_yl_evghklb N_"~_j
[Z Thkm~ZjkI\_gghc klZlbklbdb >We— 85hgi§ WoWjS¥Xmjk @
URVVWDW JRY UX¥%ZRUNLQJBFRQGLWLRQV« "ZIZ hJj
Fbgljm”~ j_amevlZlu fhgblhjbg]Z mkeh\bc b hojZgu Ijm
kdhc N_~_jZpbb \ ]Jh"m >We_+dIg8bggKWNWEMjk@
URVVWDW JRY UX¥%ZRUNLQJBFRQGLWLRQV« "ZIZ hJj
? E FZev]bg ? = R_f_Ih\Z : < >_j_\ygdbg D \hijhkm
lj_[h\Zgbc hojZgu Ijm~Z \ :ID b hljZkeyo i_j_jZ[hldb k_e
kI\_gghc ijh"mdpbb Lh\Zjh\_~gh I_ogheh]bq_kdb_ Zki_dl
dZq_kI\Z b dhgdmj_glhkihkh[ghklb ijh*mdpbb fZl_jbZeu
| _¢c <k_jhkkbckdhc gZpbhgZevghc gZmqgh ijzdlbg_kdhc
f_""mgZjh~rguf mqzZklb_f ihk\lys_gghc =h"m gZmdb b |_o¢
Gh\hkb[bjkd ghyljy ] >ihrj_~» X X Fbee_j@ :GH
l[jhkhxazZ JN OKbfMIDhkb[bjkd — k— K d+0
IlhdZazl_eb ijhba\h”kI\_ggh]h Ijz\fZlbafzZ khfkf_jl_evgu
\ Jhkkbckdhc N_~_jZpbb ih \br"Zf wdhghfbqg_kdhc ~_\
o+ 11 ih ~Zgguf Jhkljm~Z ijbeh _gb_ < d ihkl:
bkihedhfzZ NGI1J hl < BgnhjfZpby h jZ[hl_1_oghb!
bgki_dpbb Ijm~Z ijhnkhxah\ \ 1hm >W-e85/ljhgguc j_kr
KWWSYV URVVWDW JRY UX%ZRUNLQJBFRQGLWLRQV «
ljbdZa Fbgbkl_jkI\Z Ijm”~Z b khpbZevghc aZsblu Jhkkbckdh

hi hdly[jy ] « g OH[ mI\_j "~ _gbb IjZ\be ih hojzg.
\ k_evkdhf ohaycklI\_2 1jZ\bezZ [_ahiZzkghklb Ijm"Z gZ k_
ylbyo ijbdzZa Fbgljm~Z JN hl ] < g >We_dljt

kmjk@5/ PLQWUXG JRY UX¥%GRFV PLQWUXG RUGHUV
NZIZ h[jZs_gby

FzZev]l]bg ? E R_f_Ih\Z ? = Hkh[_gghklb h[_ki_qgq_gby hojz
khgzZez ij_nijbylbc fykhi_j_jzZ[hldb Wdheh]by Jbkd ;_
fZl_jbZeu <k_jhkkbckdhc gZmqggh ijZdlbg_Wdhd dhgn_j_gr

ly[jy ] hi\' j_~ K -BDDmjéydb®a” \h DmjlZgkdh]lh Jhk
mg |lZ — k— K g+2385/ KWWS GVSDFH NJVX UX
FZev]lbg ? E R_f_Ih\z ? = Fhjhah\ G < 1_jki_dlb\gu

gby i_j_jZ[hldb jZklbl_evghlh kujvy ijh[e_fu [_ahiZk¢
jZgu Ijm~rZz Ibs_\u_ bggh\Zpbb b [bhl_ogheh]bb k[hj



s F_""mgZjh~rghc gZmqghc dhgn_j_gpbb kim~_glh\ Z
Auo mg_guo D_f_jh\h =@ fZyjki_dlb\gu_ gZijz\

e _gbyi_j_jz[hldb jZkibl_evghlh kujvy ih” h[s j_~ :
N=:HM <H ©D_f_jh\kdbc JhkmAZjkI\_ggwc fgh\hjkbl_
— kK @+

K\_~_gby h[ Z\lhjZo

FzZev]bg ?\]_gbc E_dhggpp"hi\bg gZmd ~hp_gl dZn_"ju

1bb ijhba\h~kI\Z b i_j jz[hldb k_evkdhohayckl\_gghc ijh
P _gljhkhxaz JN ©Kb[bjkdbc mgb\_jkbl I ihlj_[bl_evkec
Jhkkby ] Gh\hkb[bjkd ij D Fzjdkz H PDLO W

PDOJLQ # PDLO UX
R_f_Ih\Z ?e_gZ =jbldpg™MNglZog gZmd ~hp_gl ~hp_gl d.

gheh]bb ijhba\h?kI\N\Z b i_j_jzZ[hldb k_evkdhohayckl\_gghc
<H P_gljhkhxaz JN ©Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evk
Jhkkby ] Gh\hkb[bjkd ij D FZjdkZz H PDLO W

> j_\ygdbg :e_dkzZg”"j <yggkek\lo\bgzZmd "hp_gl dZn_
gheh]bb ijhba\h?kI\Z b i_j_jzZ[hldb k_evkdhohayckl\_gghc
<H P_gljhkhxaz JN ©Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evk
\_"msbc gZmqgqguc khljm~gbd Kb[bjkdh]h n_~_jZevgh]h g.
[bhi_ogheh]lbc J:G Jhkkby ] Gh\hkb[bjHdPDLD® F

WRYWHK #VLEXSN QVN VX

0DOJLQ (YXDWGELGDWH RI 6FLHQFHV LQ 3HGDJR
'"HSDUWPHQW RI 7THFKQRORJ\ IRU 3URFHVVLQJ $JULFX
Rl &RQVXPHU &RRSHUDWLRQ . ODU[ $YH 1F
PDOJLQ # PDLO UX

6KHPHWRYD&DO®IDGDWH RI 7THFK 6FLHQFHV $VVRFL
RI 7THFKQRORJ\ IRU 3URFHVVLQJ $JULFXOWXUDO 3URG
&RRSHUDWLRQ . ODU[$YH 1RYRVLELUVN 5

'"HUHY\DQNLQ $@BRCQAGIMWHE RI 6FLHQFHV LQ $JL
3URIHVVRU 6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &
6LEHULDQ )HGHUDO 5HVHDUFK &HQWHU RI $JURELR\
RI 6FLHQFHYV . ODU[$YH 1RYRVLELUVN 5 X
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FmkbgzZz H G GZlhjguo ? F
telZckdbc Jhkm~ZjkI\_gguc |_ogbg_kdbc mgb\_jkbl_I| bf B E

GH<U? PBNJH<U? J?R?GBY < FHEHQGHC
IJHFURE?GGHKLB :G:EBA A:J?=BKLJBJH<:GGUO
DHFIVXL?JGUO IJH=J:FF

GZ hkgh\Zgbb "Zgguo Jhkizl_glzZ ijh\_~_g ZgZeba bgnhjfZpbb h[ hl_
ivxl_jguo ijh]jzffZzo \ fhehqgghc hljZkeb ijZz\Z gZ dhlhju_ hnbpbZevgh
\Zgu =em[bgZ ihbkdZ e_| ihbkd ijh\_~_g ih h[eZklyf ©kujh”_eb_2 b
ijhAmdlud MklZgh\e_gh qlh \k_ azj_]bkljbjh\Zggu_ \ Jhkk hfivxl_j
hjb_glbjh\Zgu gZ ijZzdlbq_kdh_ ijbf_g_gb_ h~*gZdh jZajZ[hlgbdZfb b ijZz
\ kemgzZ_\ yleyxlky \ukrb_ mq_J[gu_ azyfrggmyggdrodhgh” bI_gbc
b ijhba\h”~kI\_gguo ij_"ijbylbc ke_~m_1I ijhy\blv [hevr_ ZdIb\ghklb \ aZ:
bgl_ee_dlmZevghc kh[kI\_gghé&hbivixhZkglugoh kjltb] j Z f f

Dexq_\u_ keRlZIbklbgq_kdb_ "Zggu_ [ZaZ "Zgguo fhehqgZy hljZkev pl

¢
!

Bkke_"h\Zgb_ \uiheg_gh ijb nbgZgkh\hc ihA"™_j°d_ Fbg
\ jZzfdZo =hkm~ZjkI\_ggh]lh aZz~Zgby «

OXVLQD 2 1 1DJRUQ\NK ( O
3RO]XQRY $OWDL 6WDWH 7HFKQLFDO 8QLYHUVLW\

1(: ',*, 7%/ 62/87,216 ,1 7+( '$,5< ,1'8675<
$1$/<6,6 2) 5(*,67(5(" &20387(5 62)7:$5(

L

8VLQJ 5RVSDWHQW GDWD WKH DXWKRUV DQDO\]JH LQ
UH RI¢
FKHH
J

LQ WKH GDLU\ LQGXVWU\ WKH ULJKWV WR ZKLFK D
WKH VHDUFK LV FDUULHG RXW LQ WKH DUHDV RI ©FKH
HVWDEOLVKHG WKDW DOO FRPSXWHU SURJUDPV UHJLVWHUHG L
KRZHYHU GHYHORSHUV DQG FRS\ULJKW KROGHUV LQ Rl FDVI
+HDGV RI VFLHQWL¢F LQVWLWXWLRQV DQG PDQXIDFWXULQJ FRP
LQWHOOHFWXDO SURSHUW\ REMHFWV LQ SDUWLFXODU FRPSXW

H\ZRUGWDWLVWLFDO GDWD GDWDEDVH GDLU\ LQGXVWU\ GL

Bgl_j_k d ijh[e_f_ bgl_ee_dlmZevguo j_kmjkh\ \hagbdz _|I
oh~hf jZa\bluo kljZzg \ gh\mx klZ"bx kVE"bh jih&\phbygby
ihklbg"mkljbZevghlh h[s_kI\Z Hkgh\guf ijbagzZdhf IZdh]lh h][
_lky mf_gvr_gb_ agZqgbfhklb fZl_jbZevguo nZdlhjh\ ijhba\h”
g_gb_ jheb agzZgbc b bgnhjfZpbb dzZd hkgh\guo ijhba\h”~kI\_
> @ Kj_"b j_kmjkh\ bkihevam_fuo ij_"ijbylb_f fhehqgghc |
klb ZdimZevghc klZgh\blky dhff_jpbZebaZpby j_amevIiZlh\ b
AN_yl_evghklb Pbnjh\u_ bgkljmf_glu [Zau ~Zgguo ijh]jzZffu
bljzxl hkh[mx jhev \ jZa\blbb wdhghfbdb hkgh\Zgghc gZ agc
pbhggh_ jZa\blb_ kh\j_f_ggh]h ij_”"ijbylby "he gh \dexqgZlv
N jgbaZpbx h[hjm~h\Zgby h[gh\le_gb_ hkgh\guo nhg”h\ gh



"heb bgl_ee_dimZevghc kh[kI\_gghklb \ ihjln_e_ bgkljm
dhgdmj_glhkihkh[ghklb :dIimzZevguf ijb_fhf dhgdmj_glghc
jZkrbj_gb_ b azdj_ie_gb_ ijZz\ gZ IZdb_ h[t_dlu bgl_ee_«
ghklb dzd dhfivxl_jgu_ ijh]jZffu > @ < wihom pbnjh\bs
hljzkeb dhfivxl_jgu_ ijh]jzffu Zdlb\gh kha~Zxlky qgqZklv
j_1bkljzpbx \ izZzl_glguo \_~hfklI\Zo khhI\_lklI\mxsbo kljzZg
P_evx gZklhys_c pAEMulky ZgZeba klZlbklbg_kdhc bg
dhebg_klI\_gguc b dZqg_kI\_gguc h[ hl_qg_klI\_gguo ijh]j
fhehgghc hljzkeb ijzZ\Z gZ dhlhju_ hnbpbZevgh azZj_]lbkl
kilmiguo bklhgqgbdh\ ebl_jZImju ihdZzazZze qlh 1ZdZy jZ[h
\u_ h[ez”~Z_I1 gh\baghc b ijZzdlbg_kdhc agZgbfhklvx
F_Ih~"u bkke_"h%ZegbwzZdj_ie_gby ijZ\hh[eZ"ZI|_ey aZz
h{t_dlhf bgl_ee_dIimZevghc kh[kI\_gghklb Ij_[m_Ilky ijh
km~rZjkI\_gghc j_]bkljZpbb < Jhkkbb \hijhkZfle k\yaZ
hojZzghc b aZsblhc j_amevliZlh\ bgl_ee_dlmZevghc ~_y!
ivxl_jguo ijh]jzff azZgbfzZ_Iky N_”"_jZevguc bgklblml
kh[kI\_gghklb NBIK > @ < gZr_f bkke_"h\Zgbb ihbkc
\_ A~ g\j_n_jZlb\ghc [Za_ "Zgguo NBIK dhlhjZy kh~_j b
k\_~_gby h azZj_]lbkljbjh\Zgguo \ Jhkkbb ijh]ljzffZo ~e
kiI\m _| khklZ\m hnbpbZevguo [xee_|_g_c Jhkizl_glzZ k
h[jZzahf Jem[bgZ j_ljhki_dlb\gh]h ihbkdZ khklZ\ey_1 ih
I hif_Iblv qlh ihbkd \ j__kljZo NBIK ih ijh]jzffzf ~e

[_bgm iZg_ _ 1h~Z g_\hafh _g AZijhku ~ey ihbkdZ nl
[he__ madbo d [he__ rbjhdbéhlibg ikbkdZEh]bg_kdbc il
ihal\hey_ | gZoh”blv "hdmf_glu kh”~_j Zsb_ |_jfbgu az

f_"~m kh[hc hlghr_gbyfb hij_~_ey_fufb hi_jZlhjzfb aZz
fmebjh\d_ azZijhkZ mqgblu\l\Zehkv qlh [hevrbgkl\h keh\
kbjh\zZgby I_dklh\ ~hdmf_glh\ b h[jZ[hldb |I_dklZ aZijhk
ijhoh”yl ijhp_~mjm fhjnheh]bg_kdh]l]h ZgZebaZ b ghj1
\_"_gby keh\ d keh\Zjghfm \b"m GZijbf_j keh\Z ©ijh:
ijh mdIm2 b | ~ [m~_1l ij_~klzZ\e_gu \ keh\Zj_ dzd ijh~
\ijhp_kk_ bg”r_dkbjh\Zgby HrgZdh ohly I_jfbgheh]by
ih [hevr_c gZklb hlghkblky d h[s_mihlj_[bl_evghc "e
IZlh\ \ aZijhkZo "_eZeb mk_q_gb_ hdhggzgby |_jfbgh\
lh\ k ex[ufb nhjfzfb ~Zggh]lh I_jfbgZz

J_amevlZlu b bo h[kijbdjlg\b ~_gbb ihbkdZ j_amevIZlh\ bg
ImZevghc ~_yl_evghkl®dhbkedifiih&kimjygeh gZc*_gh ~hdmf_
IlhY Z ih azZz@jkhkjiaZj_]bkljbjh\Zgh ~\_ ijh]jzZzffu "ey W<F |
< hkgh\ghf wlb ijh]jzZffu gZibkZgu gZ yaud_ K — \ hI~_
-DYD6FULSW 3+3



J_amevliZlu ihbkdZ azj_]bkljbjh\Zgguo dhfivxl_j
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bgl_ee_dimzZevghc ~_yl_evghklb b aZsbl_ h[t_dlh\ bg
kI\_gghklb \ gzZdhgitvillb jguo ijh]jzff

Kibkhd ebl_jZImju

Fmkbgz H G Jhev bgl_ee_dimZevghc kh[kI\_gghkl
\ mkeh\byo <LH H G FmkbgZz Nhjfbjh\Zgb_ bgnj.
Iby j_lbhgZevgh]lh :ID I_hjby b ijzdlbdzZ fzZIl_jbZeu ;,
gZmgq ijZzdl dhgn ;ZjgZme D+ 7ZjgZoley [jyelZckldbce
"hfi_gqzZlb —K D+

Pbnjh\Zy gmljbpbheh]by ijbf_g_gb_ bgnhjfZpbhgg
ijb jZzajz[hld_ b kh\_jr_gkl\h\Zgbb ibs_\uo ijh*mo
nby < : Lml_evyg H G FmkbgzZ F = ;Zeuobg F |
dblxeg Fhkd\Z ;ZjgZme :A;MD: k

N_" _jZevguc bgklbIml ijhfure_gghc kh[kI\_gghklb |
W<F ;> b LBFK >We_dljhggB8&/j_KWjW®Y ZZZ ¢S\
LLVV ~ZIZ h[jZs_gby

K\_~ _gby h[ Z\lhjZo

FmkbgZ Hev]Z GbdhdZoyghgZmd ~hp_gl ijhn_kkhj dz
gheh]bb ijhAmdlh\ iblZgby N=;HM <H ©:elZckdbc Jhkm~"Zj
kdbc mgb\_jkbl_I bf B B Iheamgh\z?2 Jhkkby ;Zjg.
H PDLO PXVLQDROJD#PDLO FRP

GZlhjguo ?e_gZ FbBKibgErgdZzdZn_"ju I_ogheh]lbb i
Ih\ iblZgby N=;HM <H ©:elZckdbc ]hkm~Zjkl\_gguc |
\_jkbl_I bf B B lheamgh\z?2 Jhkkby ;ZjgzZm
H PDLO HOHQDBQDJRUQLNK#PDLO UX

OXVLQD 2@RIFMWVRU RI 7THFK 6FLHQFHV $VVRFLDWH
JRRG 7THFKQRORJ\ 3RO]JXQRY $OWDL 6WDWH 7HFKQLFI
5XVVLD PXVLQDROJD#PDLO FRP
1DJRUQ\NK (®R\Q®D OUDGXDWH 6WXGHQW 'HSDUWP
3RO]JXQRY $OWDL 6WDWH 7HFKQL%DO@MXYHUVLWEXV
HOHQDBQDJRUQLNK#PDLO UX
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G _[hjkdZy G = <Zjgz\kdZy H > Dhjhl__\Z ? : JZlgbdh\z
Kb[bjkdbc mgb\_jkbl I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

BKIHEVAH<:GB? IR?GBPU J?A:GHC >EY J:KRBJ?GBY
:KKHJLBF?GL: I JH>MDPBB H;S?KL<?GGH=H IBL:GBY

KIZlvy ihk\ys_gZ \hijhkm bkihevah\Zgby j aZguo djmi gZ ijbf_j_ ir_
kharZgby j_p_ilmj gz hkgh\_ < oh?" Ijh\ gguo bkke_"h\Zgbc hij

gZevgh | _ogheh]bq_ kdb_ k\hckl\Z djmiu ©Ir_gbpZ j_aZgZy® b gZ bo h
j_p_ilmju [ex® Djhf_ Ih]h ~ey \k_o gh\uo [ex” jZkqg_lguf f_Ih”~hf hij_
s _\Zy b wg_j]_Ibg_kdZy p_gghklv

Dexq_\u_ kehAZgbpZ | _aZgZy nmgdpbhgZevgh | _ogheh]bq_kdb_ k\h
\Zy b wg_j]l_Ibg_kdZy p_gghklv

1HERUVND\D 1 * 9DUQDYVND\D 2 ' .RURWHHYD ( $ 5
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

7+( 86( 2) &87 :+($7 )25 (;3$1',1* 7+( 5$1*(
2) 38%/,& &$7(5,1* 352'8&76

7KH DUWLFOH FRQVLGHUV WKH XVH RI FXW FHUHDOV LQ SDU\
GLVKHY GHYHORSHG 7KH DXWKRUV H[DPLQH WKH IXQFWLRQDO |
DQG GHWHUPLQH WKH QXWULWLRQDO DQG HQHUJ\ YDOXH RI QH.:
. H\ZRUGXW ZKHDW IXQFWLRQDO DQG WHFKQRORJLFDO SURSH

ljZ\bevgh_ iblZzgb_ Z bf_ggh iheghp_ggdylth aZ&hh\Zy ibs
a“hjh\vy b "he]lhe_Iby g_eh\_dz \ ex[hf \hajzZkl_ < gZklhys_
gb_ ex™_c gZijZz\e_gh g_ Ihevdh gZ hjl]Zghe_ilbg_kdb_ ihdZ
b gz khhI\_IkI\b_ k\h_]h jZpbhgZ ijbgpbizf a~hjh\h]h iblZgt
s_kiI\m_Il ijh[e_fzZ ihl_jb g_azZf_gbfuo dhfihg_glh\ ibsb \ j_am
bkoh”ysbo baf_g_gbc \ke_"kl\b_ g_kh\_jr_gghc |I_ogheh]b
bkihevah\Zgby g_dZg_kI\_gghlh kujvy b ~jm]bo nzZdlhjh\ I
\_~_Iky ihbkd b jZzajz[hldZ [he__ kh\j_f_gguo |I_ogheh]bc ij
ebgZjguo ba”_ebc ey ij_"ijbylbc h[s_klI\_ggh]lh iblZzgby > @

Ba\_klgh qglh djmiygu_ ba”_eby k ~Z\gbo \j_f_g ihevah\:
ghklvx m jZaguo keh_\ gZk_e_gby WIlh \k_\hafh'gu_ dZrb
azZi_dzZgdb im”~bglb [blhgdb b *jm]b_ ba~_eby Djhf_ Ih]h
k_ k [_edZfb ijh~mdIh\ “b\hlgh]lh ijhbkoh ~_gby ~Zxl iheguc

_gbfuo Zfbghdbkeh!l :kkhjlbf_gl a_jgh\uo gZ ijbez\dzo fz]z
kIJZgu \ ihke_~g__ \j_fy agZgbl_evgh m\_ebqgbeky \ Il q b
\Zgby jZaebqguo kihkh[h\ h[jZ[hldb djmi iexs_gb_ wdkljma
pby rebnh\Zgb_ ihebjh\Zgb_b Il ~ > @ H”*"gZdh ke_"m_1| a:
h[jZz[hldb a_jgZ hdZau\Z_| \ebygb_ gZ baf_g_gb_ ibs_\hc p
D ijbf_jm rebnh\Zgb_ b ihebjh\dZ djmiu kgb Z_I __ ibs_\mx
kg_| m~Ze_gby ieh"h\hc b k_f_gghc h[hehgq_d b gZklbggh Z



< k\hx hg_j_~v fh gh ij_~iheh blv qlh j_adZ a_jgZ gZzZh
| khojzg_gbx qZklb k_f_gguo h[hehq_d b aZjh?urz > @

P_evx gZr_]h bkke_~h\Zgby y\ey_Iky bkihevah\Zgb_ d
azZgZy? \ ijhba\h”kl\_ dmebgZjguo ba”_ebc b kha~Zghb_

lbc gZ __ hkgh\_
AZ"Zgb bkke_"h\Zgby
— hij_~_e_gb_ I_ogheh]bg_kdbo ozZjzdl_jbklbd djmiu

pu ijb I_ieh\hc h[jZ[hld_
— h[hkgh\Zgb_ bkihevah\Zgby djmi ba j_aZgh]h a_jgZz
FZI_jbZeu bkke_"h\Zgby LM —LF OCHQZ@
"bagb :elZ¥imiZ ir_gbqgZy j_aZgZy LM —
dijmiZ ir_gbqggZy rebnh\ZggZy ba fy]J]dhc ir_gbpu < LF ¢
F_Ihru bkke_~h\Egithyevah\Zgb_ klzg”~Zjlguo f_lh~h\ h
abdh obfbg_kdbo b hj]J]Zzghe_ilbq_kdbo ihdzZzazl_e_c
J_amevlZlu bkke_7hAZihgihZghe_ilbg_kdb_ ihdZazZl_eb b
p_gghklv dmebgZjghc ijh*mdpbb h]ljhfgh_\ebygb_hdZal
Z 1Zzd _ _]h obfbg_kdbc khklz\
<Z'guf ihdZaZzZl_e_f ~ey djmi y\ey_|lky fZkkh\Zy ~hey \e
gh qglh gzZ baf_g_gb_ ~Zggh]h ihdZaZzZl_ey \ gbo \ebyxl| ij
azfzqb\zZgby b I_ieh\h]lh \ha~_ckl\by LzZd gzZijbf_j \ke
li_\Z ijhbkoh”bl bkizZzj_gb_\eZ]lb jZaeh _gb_ kZoZjh\ b 7
kh_~bg_gbc b dzd ke_"kl\b_ kgb _gb_ fZkku ijh"mdlZz
]brjheba de_IlqZldb ]_fbp_eexeha b "jm]bo keh'guo m]e
ky \ kl_gdZo de_lhd b f_"de_lhgqguo i_j_]hjh~rdZo ijb\r
ijhgghklb kljmdImju ijh*mdlZ > @
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KoHTponbHas Kpyna Kpyna pesaHas
(NnweHunyHan)

Jbk FZkkh\Zy “hey \eZ]b \ djmi_ dhgljhevghc b djmi_ ©lr_gb
0“P Q

< j_amevlZIl_ ijh\_*_gguo bkke_"~h\Zgbc hlf_q_gh qlh
j_azghc khklz\bez “ qlh \ jZaZ gb*_ q_f dh
“ <b”bfh \ j_amevlZl_j _adb djmiu ihemqgZ_Ilky [he



a_jgh\hc ijh*mdl ihkdhevdm ijb IjZ*"bpbhgghf kihkh[_ ijhba\tl
am_Ilky ]b”jhl_jfbg_kdZy h[jZ[hldZ a_jg@IrDghfpZlh]lh djmi:
azZzgzZy? bf__I| [he__ djmigu_ jZaf_ju a_j_g g_ _eb djmiz i
\hafh gh 1Zd _ \eby_I gZ fZkkh\mx ~hex \eZ]b jbk

>ey bkke_"h\Zgby nmgdpbhgZevgh |I_ogheh]bg_kdbo k\hck
i_gv gZ[moZgby b kdhjhklv ihlJehs_gby \ezZ]b J[ueb \u[jZgu
\ dZq_kI\_ \Zjhgghc kj_~u dhlhjZy h[uggh bkihevam_lky "e\
dmebgZjguo ba”_ebc ba djmi k[hjgbd j_p_ilmj [ex® b dmebc¢

Ney ij_"ijbylbc h[s_kI\_gghlh iblZgby ]
Bkke_"h\zZgb_ kl_i_gb gZ[mozZgby a_jgh\uo ijhba\h”beb i
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DzZd ba\_klgh fhehdh \ hlebgb_ hl \h*u y\ey_Iky kel
klhys_c ba [_edh\ “bjh\ dZevpby b "jm]bo gmljb_glh\
j_"™v ij_iylkl\mxl ijhgbdgh\_gbx \eZ]b \ ijh~mdl KhhI\_Ik
gZ[moZgby j_aZghc b dhgljhevghc djmi [ueZ gb _ qg_f\
kbfZevguo agZq_gbc ijb ]b”jhfh*me_ Ilhwlhfm ey A
"h\Zgby [ueb \u[jZgu “Zggu_ ]b”jhfh"meb jbk a+x0

<j_fy I_ieh\hc h[jZ[hldb gZijyfmx klyaZgh kh kdhjhkl
\eZ]b GZfb [ueh mklZgh\e_gh qlh ey djmiu j_aZghc
fZevgufb ]brjhfh"meyfb yleyxlky b khhi\_IklI\_gg!
]hlh\blv \yvadb_ dZrb dZzd gz \h~_ 1zZd b gZ fhehd_ ;uel
\Zgby ih kdhjhklb gZ[moZgby ey dhgljhevgh]h h[jZapZ
ir_gbgghc jbk o+0
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MklzZgh\e_gh qlh \ bkke_"m_fuo djmiZo fZdkbfZevgh bgl_
s_gb_\ezZ]b gZ[ex*"Zehkv \ \h~_ ~h fbgml Z \ fhehd_ ~h
j__ k\yazgh k bkihevah\Zgb_f jZaguo Jb"jhfh”~me_c \ jZaghc
ibk @+0

GZ hkgh\Zgbb \ur_baeh _gguo j_amevlZlh\ gZfb [ueb jZajZz
Imju [ex” k bkihevah\Zgb_f djmiu ©lr_gbpZ j_azZgzZy? kmi i
b dimiu ©lr_gbpZ j_aZgzZy? dhle_lu \_]_|ZjbZgkdb_ kZeZl
gbpz j_azgzy? 1Z][e

LZ[ebpZz
JZajzZ[hlZggu_ [ex"Z

Dhle_Iu\_]_1Zjbzgkdb_

Kmi ixj_ ba lud\u b djmiu
©lr_gbpZ j_azZgzy?

KZezZl k djmihc ©lr_gbpZ j_azZgZy?

<k_ jZajz[hlzggu_ [ex"Z h[ezZ"Zx| \ukhdbfb hjl]Zghe_ilbqg_
azZl_eyfb b ibs_\hc p_gghklvx 1Z[e



LZ[ebpz
Ibs_\Zy b wg_j]l_Ibg_kdZy p_gghklv jZajZ[hlZgguo
hl j_dhf_g"m_fhc kmlhgghc ihlj_[ghklb

Wg_jl_Ib
Ibs_\u_| -5
M]e_\h~y \hehdgZ qg_hk‘fll%y pP_g

Gzbf_gh\zgb_ [exFHP @bju

Dhle_Iu \_]_1Zjblzgkdl 55

Kmi ixj_ ba lud\u
b dimiu ©Ir_gbp|z
j_aZgZy?

KZezZl k djmihc
©lr_gbpZ j_azZgzy?

Obfbg_kdbc khklZ\ jhkkbckdbo ibs_\uo ijh*mdlh\ > @

<u\h?uljh\_~ _ggu_ bkke_"h\Zgby ihalhebeb hij_~_eblv \]
h[jz[hldb "ey ihemqg_gby dZr k gZbemqrbfb hjJ]Zghe_ilbq
fb <j_fy \Zjdb ~ey dhgljhevghc djm@u fbiygkiZ\géeh hl&hqz
_lky hI \j_f_gb ij_"ez]zZ_fhlh ijhb@\fbgmle_1 d DdjmizZ a

@+ fbgml g_ mki_\ZeZ ~“hklb]Jgmlv dmebgZjghc Jhlh\ghk
kujhlh djZofzZzezZz Z 1Zd _ ojmkl_eZ gZ am[Zo >ey j_aZg
\hc h[jZ[hldb ~h "hklb _gby dmebgZjghc ]Jhlh\ghklb khkl

LZdbf h[jZahf \ j_amevlZIl_ijh\_~_gguo bkke_"h\Zgbc
j_"bfu I_ieh\hc h[jZ[hldb djmiu ba j_aZghc ir_gbpu b jz
gheh]lbb b j_p_ilmju [ex®» gZ __ hkgh\_

Kibkhd ebl_jZImju
;Z°_gh\Zz B : Bkke_"~h\Zgb_ |I_ogheh]bg_kdbo k\h

TULWLFXPGLFRFFXP6FKUDQF b jZajZ[hldZ dmebg
ihevah\zZgb_f Z\lhj_n “bk« dzZg” |I_og gZmd

gZ :gZlhev=¥YgzZzgd!l | _|_j[mj]— k

DzZij_evygp E < G_mk\Zb\Z_fu-—ibheb\hkZo appbddpb
hgZevgu_ ~h[Z\db E < DZij_evygp Ibs_\u_ bglj
Ah[Z\db —<« =K d+Q

Djbgfzg ? K NmgdpbhgZevgu_ bglj_"b_glu "ey ib:
? K Djbqgfzg Ibs_\u_ bglj_"b_glu—kujv=<b ~h[Z\db
K o+

Flebg_p : B H nmgdpbhgZevguo ijh*mdlZo iblzZghb)
G < DZp_jbdh\z IblZgb- b h{s_k+K +Q
Jmdh\bggbdh\z F ? GZmfh\z F K Djhrbgz E =
|_jki_dlb\u bkihevah\Zgby djmi ba j_azZghlh a_jgZz
his_kI\_gghlh iblZgby k[hjgbd gZmgguo Ijm~h\ c J
magghc kilm”_gqg_kdhc dhgn_j_gpbb ihk\ys_gghc =h"m



\ Jhkkbb < g ih~ j_ A~ > H Khdheh\hc Gh\hkb[bjk
- Q Gh\hkb[bjkd Kb[MKD @0

Khdhe ? Gh\Zy djmiZ [ukljh]h ijblhlh\e_gby gZ [Za_ ~j!

h\kz ? Khdhe E Ijb a> \Z G Blhjygh\Z E Qbjdh\z

B <_j_"gbdh\z [—hljh"—mdlu— a0
Obfbg_kdbc khk|Z\jhkkbdeb0le \uo ijh*mdlh\ kijz\hqgl
B F KdmjbobgzZ < :—lFhkdvygZ Eb-+jbgl— k

.D\DVKLWD - &RQVXPSWLRQ RI EXFNZKHDW SURWH1
DQG UDLVHV IHFDO QHXWUDO VWHUROV LQ FKROF

GLIJHVWLELOLW\ - .D\DVKLWD , 6KLPDRND 0 1DN
- 1IXWU-9 -J d+0

.D\DVKLWD - %XFNZKHDW SURWHLQ H[WUDFW D

FRQVWLSDWLRQ LQ UDWYV - .D\DVKLWD , 6KLPL

&XUU $GY %XFNZKHOW bHV @0+0
<DPDJXFKL 1 (IIHFW RI WKH IRRG FRPSRQHQWYV RQ R|
RLO 1 <DPDJXEFKL - -SQ 290 &KHP GR®

K\_~_gby h[ Z\lhjZo

G_[hjkdZy GZlZevy =dBgl'b_Ngazg gZmd ~hp_gl dZn_"ju
gheh]bb b hj]JZzgbazpbb h[s_klI\_ggh]lh iblZzgby :GHH <H P _¢
©Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb? N
\hkb[bjkd ij D FzZjdkz H PDLO QHEQJ#PDLO UX

<ZjgzZ\kdZy Hev]z >fbZgtt \gdg gZmd “~hp_gl dZn_"ju I_
eh]l]bb b hjl]ZzgbazZpbb h[s_kI\_gghlh iblZzgby :GHH <H P -9
©Kb[bjkdbc mgb\_jkbl_1 ihlj_ [bI evkdhc dhhl_]Zpbba
\hkb[bjkd ij D FzZjdkZz H PDLO RO\YDUQDN#\DQGH[U

Dhjhl__\zZ ?\]_gby :e_dkZzg“jh\g@ 9gZmd "~hp_gl dZn_"ju
gheh]bb b hjlZzgbazZpbb h[s kI\_ggh]h iblzgby :GHH <H P_c
©Kb[bjkdbc mgb\_jkbl_1 ihlj_ [bI evkdhc dhhi_jZpbb? N
\hkb[bjkd ij D FzZjdkZz H PDLO UDP]HVBNUJ#PDLO U X

JZlgbdh\Z EZjbkz ;hjbdkh\gZog gZmd ~hp_gl dZn_"ju I_o
]bb b hj]Zzgbazpbb h[s_klI\_ggh]lh iblZzgby gZgZevgbd hl"_e
b ZkibjZglmju gZmqghl]h m|]Z\e gby :GHH <H P_gljhkhxaZz Il
mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb? Jhkkby ] ¢
ij D FzZjdkz H PDLO HoOkSHUWBFSR#VLEXSN QVN VX

1HERUVND\D 1DWD ODQ*GHRGWDM HYRID7THFK 6FLHQFH\
3URIHVVRU 'HSDUWPHQW RI 7THFKQRORJ\ DQG 2UJDQL]D\
8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRQ . ODU[ $YH
QHEQJ#PDLO UX

9DUQDYVND\D 20 J®ODPEMGDIVWHY ®RD 7THFK 6FLHQFHV
3URIHVVRU 'HSDUWPHQW RI 7THFKQRORJ\ DQG 2UJDQL]D\



8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ . ODU[ $
RO\YDUQDN#\DQGH[ UX

.RURWHHYD (YJHQLD&PQIBNBDYWEHURIYTHFK 6FLHQ
3URIHVVRU 'HSDUWPHQW RI 7THFKQRORJ\ DQG 2UJDQ
8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRQ ODU[ $
UDP]JHVBNUJ#PDLO UX

5DWQLNRYD /DURDD GRIDIWRRQIHFK 6FLHQFHV
'"HSDUWPHQW RI 7HFKQRORJ\ DQG 2UJDQL]DWLRQ RI :

Rl §RQVXPHU &RRSHUDWLRQ . ODU[ $YH 1RYRV
FSR#VLEXSN QVN VX
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lhih\z H K
>hg_pdbc gZpbhgZevguc mgb\_jkbl_| wdhghfbdb b Ihjlh\eb
bf F Lm]Zg ;ZjZgh\kdh]h >HGGMWL

yBHJI:AE:=:?FU? IE?GDB G: HKGH<?
KF?KB DJ:OF:EED:J;HDKBF?LBEP?EEXEHAU
>EY IBS?<HC IJHFURE?GGHKLB

< klzZlv_ ijb\_~_gu j_amevlZlu bkke_"h\Zgby jy*"Z wdkiemZIZp g
ghqguo fZl_jbZeh\ gZ hkgh\_ dmdmjmagh]h djZofZeZ b dZj[hdkbf e
Ilhle_ggu_ f_Ih~hf iheb\Z IhdZazZgh qlh \u[jZggu_ khklZ\u ihebf_jg
hiI\_gzx!l Ij_[h\Zgbyf ij_~ty\ey_fuf d [bhjZaeZ]Z_fhc mizZzdh\d_ ij_»
djzldh\j_f_ggh]h ojZg_gby ibs_\uo ijhAmdlh\

Dexq_\u_ kehbhjZzaez]Z_fZy mizZdh\dZ djZofZe dZj[hdkbf_Ibep_ee:
ghqgu_ fZl_jbZeu

b h
_Ib

uc
gZe

3RSRYD 2 6
'RQHWVN 1DWLRQDO 8QLYHUVLW\ Rl (FRQRPLFV DQG 7U
%DUDQRYVN\

BIODEGRADABLE FILMS BASED ON
ASTARCH — &$5%2;<0(7+</&(//8/26( 0,;785(
)25 7+( )22' ,1'8675<

7KH SDSHU SUHVHQWY WKH UHVXOWYV RI WKH VWXG\ Rl SURSHU
DQG FDUER[\PHWK\O FHOOXORVH SUHSDUHG E\ FDVWLQJ PHWKF
FRPSRVLWLRQV PHHW WKH UHTXLUHPHQWY IRU ELRGHJUDGDEOH
RI' lRRG SURGXFWYV

.H\ZRUEGVYRGHJUDGDEOH SDFNDJLQJ VWDUFK FDUER[\PHWK\OF

Kh\j_f_ggu_ wdheh]bg_kdb_ ijh[e_fu \ualZggu_ ~helh\j,
ihevah\zZgb_f [hevrh]h h[t_fZ kbgl_Ilbg_kdbo ieZklbdh\ h
ih\ur_ggh_ \gbfZgb_ bkke_"h\Zl_e_c d jZajzZ[hldZf [bhjZae
f_jguo fZl_jbZeh\ GZ k_]lh~gyrgbc ~_gv \ kljZgZo azZgbfzZx
iheh™_gb_ \ fbjh\hc wdhghfbd_ “hklZlhggh jZa\blh ijhfur
ba\h”~kI\h Th\Zjh\ dhlhju_ hlghkylky d [bhjZaez]Z_fuf ij_"KkK
IZ[ebp_ WIh miZzdh\dZ ba”_eby f_~bpbgkdh]h gZagZq_gby
fzl_jbzZeu ij_~f_lu ]Jblb_gu ]ZeZgl_j_cgu_ Ih\Zju b ij

DZd ke_"m_| ba IZ[ebpu ba”_eby khklhysb_ gz ba ¢
ebf_jh\ azZgbfzxl hq_gv fZemx ~hex hl h[s_]h h[t_fZ ijhba
jZaezZ]lZ_fuo Ih\Zjh\ < klyab k wlbf ZdimZevgufb yleyxlky
gZijZ\e_ggu_ gZ jZajZ[hldm ijbjh”rguo dhfihabpbhgguo khkl:z
fhlml [ulv bkihevah\Zgu \ dZq_KkI\_ hkgh\u ~ey ijhba\h~kI\Z
s_\hc mizdh\db ihkdhevdm \ \hijhk_ j_r_gby ijh[e_fu h[_Kki
kI\Z b [_ahiZzkghklb ibs_\uo ijh”mdlh\ gZ wlZi_ Ih\Zjh”"\b"_ghb;
hi\h~blky bf_ggh mizZzdh\d_ Ih\Zjh\



lihba\hAbl_eb [bhjZzaez]Z_ fuo lh\Zjh\
bo khklIZ\ b h[eZklv ijbf_g_gby

Lhjlh\Zy NbjfZ balhlh hp ’
f7idz \bl_ev kIngZthlZ\ ijh~mdpbb H[eZklv ijbf_g_gb
2 3
GZ hkgh\_ ijbjh~rguo ihebf_jh\
*UHHQVDFN &GRQYHM GO DVaWLE M jZohZ2Edh\dZ “ey "mjgZeh)\
BlZeby ibs_\Zy mizZzdh\dZ \ bg"m
kljbb IDVWIRRG miZdh
Ney fhehdZ b iZzd_Ju kmfdb
%LRSDF %LRORJEVZKKH Nbpbjh\hghdhddZ oe_[h[mehqgguc
IHUSDFNXQDjZofZe B+ ba”_ebc \ui_qdb djmi
6\VWHPH [=_jfz ybp kmobo ijh*h\hevkI\_g
gby guo ijh~Amdlh\
%LRFHWD TXEL[ApPRODIVW LeNKehpmikdi\dZ [Z1Zj_]d d [ulh
NjZgpby klbnbdZlhjzZfb b AjyafbWe _dljhijb[hjgf jZ
"h[Z\dZfb Abhijb_fgbdZf nhgZjyf
GZ hkgh\_ kf_kb ijbjh*guo b kbgl_Ibqg_kdbo ihebf_jh\
ODWHU %L 1RY D|FKR. QKW @] SoBZeZ PAdd lu mizdh\db ~ey f_
BlZeby k ihebdZijhezZdlhghlbdlefb glh\ klZdZggbdb
p_jbghf b "h[z\dZfthfgb djurdb neZdhgu
jh~ghlh ijhbkoh trgpyZjnxf_jgh dhkf_Ib
q_kdbo ba”_ebc ie_ghqggu_
fZl_jbZeu k gbadhc dbkeh
lhijhgbpzZ_fhklvx
(FRIRO )DWUD | Kf_&lvydjZofZeZ |bkiheebkhdhohaycklI\_ggu
e_nbgZz ie_gdb ~ey dhfihklbjh
\Zgby jZaeZ]lZxlky aZ @-
f_k
<:D %D\HU $* |<hebhe_nbgu k gZihegbh_ b ih]h*hklhcdZy
dh[jblZgby| eyfb p_eexehazZ mijzdhkdz ~ey |ibs_\hc
gZy fmdz djZofZejhfure_gghklb| k_ev
kdhohaycklI\_ggu_ f_rdb
Ney dhfihklh\
(FRAH] %$6) =_jifftebklbjhe \ kf_kpibsjZdy miZdh\dZ k_ev
gby fZehf beb p_eexekahechayckl\_ggu|_ ie_gdb
1RYRQ :DUQHU| tlDP&HAEY W ieZklbgithjZzah\Zy ihkm”~Z dhjh]
Kz KR: pbjh\Zgguc \h~hc¢ dbb ey ybp dhkf |Ibg_kdb_
Ibg_kdbc ihebf_jijbgz~e_"ghklb h[_jlhqg
gu_ ie_gdb ~ey |_dklbev
guo ba”_ebc b|h”~_""u
ih"Imagbdb
GZ hkgh\_ obfbg_kdb kbgl_abjh\Zgguo \ukhdhfhe_dmeyjguo
<:D %D\HU < |&ZednZlibg_kdbc ihZdbwmhlhjabgu ey p\_Ih\
[jblZgby jZfbn hrghjZah\Zy ihkm~z ij_»
f _lu ]Jb]lb_gu




HdhggzZgb_ 1Z[ebpu

2 3

(FRAH[) %$6) =/ jhZ2bwnbj [mlZg |]jZbyheu ie_ghggu_ fZ
gby eZ |_j_nlZe_\hc| b _ydbel
gh\hc dbkehl

%HOOIUHH DQA®WRQY|fiheb . 1b~Ajhdkb|jjEgmeu gblv ie _ghqgu_

gby hgzlu fZl_jbZeu
%LRSKD( +RHVEFKW ie_ghqgu_ fZl_jhZeu
7UHVSDSKDQ =_j
fZgby
(FRORMX OLWVXKELVKL ie_ghqgu_ fzZl_jBZeu
30DVWLFV Yih
gby
/IDFHD OLWVXL| &KHPLFDOV ljZgmeu ie_ghggu_ fZ
Yihgby |_jbZeu
1RGDJ[ 3URFWHU g_ldZgu_ ie_ghggu_ b \h
*DPEOH N|jzZg ehdgbklu_ fZl_jbZeu
pby
(FR30OD [1&MWMXUHKO 'RZ ljZgmeu ie_ghggu_ fZzZ
"RUNV 3RO\PHUV| =_j I _jbzZeu
fZgby
3DOJUHHQ 7RKFHOOR Bkiz ie_ghqggu_ fzZl_jBZeu
gby
+LJKFHLRQ 1L S SRi@e®d\Q WhelrW LIZ | ie_ghqgu_ fZl_jbZeu
&KHPLFDO
,QGXVWU\| BlZ
eby
GZ hkgh\_ [bhl_ogheh]lbqg_kdb kbgl_abjh\Zgguq ihebf_jh\
%LRSRO ,&, < |&bdhpb ZebnZlbmikdib\@dZ “ey jbs_\hc
1Zgby ihebwnbjh\ ihelmzZjfldbp_\lbg_kdhc b dhk

Aihdkb[mlbjzlzf Bbdghkdhc ijhfure g
eb ]b~rjhdkb\Ze| gBEIE

P_evx "Zgghc jZ[hlu [ueZ jZajZ[hldZ ihebf_jguo [bhjZaeZz
ihabpbc ba “hkIimigh]lh ~_r_\h]lh b \hah[gh\ey—fh]h ijbjh~*
djZofzZez Dj

DzZd ba\_klgh ie_ghgqgu_ dhfihabpbb \dexgZxsb_ lhevd
jZdl_jbamxlky iehobfb nbabdh f_ozZgbqgq_kdbfb o0zZjzdl_jbkl
wlhfm p_e_khh[jZaguf yl\ey_ |ky dhf[bgZpby djZofZeZ k *jm]b
krb\Zxsbfb Z]_glzZfb ieZklbnbdzZlhjzfb fbg_jZevgufb klyamx
gbl_evgh_ m\_ebqg_gb_ ijhgghklb J]b[dhklb kgb _gb_ ]JZal
ie_ghd gZ hkgh\_ djZofzeZ hif_qZ_Ilky ijb dhf[bgZpbb Dj k
p_eexehau > g+0 @

Fu \hkijhbal_eb ie_gdb ba\_klguo khklZ\h\ gZ hkgh\_
djZzofzez b dzZj[hdkbf_Ibep_eexehau DFP b hif_Ibeb qlh
gh ijhgghklv b ]Jb[dhklv ihemqg_gguo ie_ghd [ebadZ d |jzZz"k
wlbe _gh\uf ie_gdzf H~gZdh kms_kI\_gguf g_"hklZIdhf 1Zdb



yley |ky hlkmlkl\b_ m gbo mklhcgb\hklb \glE8igudk Rh ~Z
“hc hgb iheghklvx I_jyxl p_ehklghklv >ey ihemqg_gby g.
[j_[h\Zeky ijh]j_\ h[jZaph\ ih g ihke_"~h\Zl_evgh ijb

j_amevlZlu JTh\hjyl h[ hlkmlkl\bb i_j_ie_I_gby ihebf_jg
gh “ey ih\ur_gby wnn_dlb\ghklb krb\db bkihevamxl| krtk
GZb[he__ jzZkijhkljZg_gu i_jhdkb”u wiboehjlb”jbg hdk

fghl]hhkgh\gu_ dbkehlu b ~j [hevrbglhldkboa kitibhjwo”hjh
lhklhysb_\_s_kI\Z < dZqg_kI\_ krb\Zxs_]h Z]_glZ [ueZ \
ibs_\Zy ebfhggZy dbkehlz ED Mgblu\Zzy qlh krblu_ ih
ih\ur_gghc “_kldhklvx \ khklz\ dhfihabpbc h~gh\j_f_ggt
b iezklbnbdZkhp_jbg

>ey ihemqg_gby ie_ghd djZofzZe ij_"\Zjbl_evgh "_eZlb
"b\Zy kmki_gabx ihebkZozZjb"Z ] djZzofzez \ fe \

fK < ihemqg_gguc \yadbc h~rghjh~rguc jZkl\hj ~h[Z\e

fe b fe jZkl\hjz DFP i_j_f_rb\Zeb ihemqg_«

| _q_gb_ fbg ijb fK lhke_ hoez ~_gby ~h dhfgZlghc
ebf_jogu_ jZkl\hju fe \ueb\Zeb gZ gqZrdb I_Iljb "bzZf_
rbeb ijb f K g b ~"Ze__ih g ijb fK

le_gdb khklzZz\Z dmdmjmague djZd#Zke DHPbp_jbg
b EBhI ~h hl fZzkku ihebf_jh\ ihemqg_ggu_ ijb dhfg
jZImj_ ijb ih]jm”>_gbb \ \h”m ohjhrh gZ[moZxl b ihke_ \u
ijbh[j_1zZxl i_j\hgZgZevgmx nhjfm <\_~_gb_ dbkehlu ~Z"
ebg_klI\Zo afdfZ lgh m\_ebgb\Z_| "hex ]_ey >hiheghbl_
ijh]j_\ b ih\ur_gb_ dhgp_gljZpbb ED ~h azZzdhghf_jgh
" gbx kl_i_gb gZ[moZgby hl ~h \ke_"klI\b_ m\_

=HKL J gd+@d ©OMiZzdh\dZ le_gdb ba [bhjZaeZ]Z_:
sb_|_ogbg_kdb_ mkeh\by?2 ij _~tyley_ | d ie_ghqguf fZIl_j
gZz b [he__ ba \hah[gh\ey_fh]h kujvy 1j_[h\Zgby d jy
g_kdbo ihdzZzazl_e_c \ qZklghklb iZjhijhgbpZ_fhklb b ij
jh~rz >ey ie_ghqguo fZl_jbZeh\ dhlhju_ bkihevamxlky \
miZdh\db \Z guf y\ley_Iky bg”bnn_j _glghklv ih hlghr_ghb
s_fm k g_c ijhmdIim ihwlhfm =HKL (1 B+Q OFZzI
dhglZdlbjmxsb_ k ibs_\ufb ijh*mdlZfb leZklfZkku QZkl
ih \u[hjm mkeh\bc b f_Ih~h\ bkiulZgby h[s_c fb]jZpbb?
ijh\h~blv hp_gdm \hafh ghklb fb]jZpbb obfbg_kdbo khkl:
db \ ibs_\u_ kj_"u

1ZjhijhgbpZ _fhklv yley_lky \Z guf ihdZaZzZl_e_f mizdt
Zeh\ ijhimkdZgb_ ebrg_c \eZ]b ie_gdhc iha\hey_ | ij_
jh\Zgb_ [eZ]lhijbylghc kj_"~u ~ey ij_"~_\j_f_gghlh fbdjh]
jZaeh  _gby ibs_\uo ijh*mdlh\ MklZgh\e_gh qlh agZq_g|
klb bkke_~m_fuo h[jZaph\ g_ ij_karlZz dlh khlJeZkm_Ilky k
[h\Zgbyfb ghjfZlb\gh]h "hdmf_glZ > @

Dbkehjh~hijhgbpz_fhklv 1Zd _ y\ey_|ky \Z guf ihdZs
dh\hgqghlh fZl—jbZlkeehjh® m\_ebgb\Z_I| mklhcgb\hklv d



[Zzdl_jbZevguf bgn_dpbyf hkh[_ggh \ualZgguf ZgZwjh[gufb r
amevlZlu hij_~_e_gby dbkehjh”rhijhgbpZ_fhklb k ihfhsvx f_Ih
> @ ]h\hjyl h IThf qglh "ey \k_o ie_ghd agZq_gby ~Zggh]lh ihd:

gh g_ hlebqgzZxlky gZoh”ylky \ bgl_j\Ze_ hl Ah f]l e
ZgZeh]l]bgqguo mkeh\byo wdki_jbf_glZ ihlJehs_gb_ dbkehjh”Zz
\ hldjulhc dhe[_ khklZ\beh fl e Z]\eaZdjghhdh\h

jblv qlh gZrb h[jZapu y\eyxlky wnn_dlb\guf [Zjv_jhf ~ey ijh
H ijb wihf ih\_joghklv ih” ie_gdhc [m”~_I| kihkh[gZ d Zwjh[g
Ijbgbghc ih\ur_gghc kihkh[ghklb igErmé&dZjiZdph\ fh _I
[ulv [hevrh_ kh”~_j"Zgb_ \ gbo ]Jebp_jbgZz fZk kihkh[g|
\Zlv \eZ]m \ j_amevlZl_ q_]h ie_gdb klZgh\ylky [he__ ijhg
\h~u 1Zd b "ey dbkehjh”z

>ey [_ahiZkghklb g_h[oh~bfh ijh\h~blv hp_gdm \hafh ghk
obfbg_kdbo khklZ\eyxsbo mizZdh\db \ ibs_\u_ kj_~u 1Ijb ijh
ke_~h\Zgby \ dZq_kI\_ fh”_evguo bkihevah\Zeb kj_~u bfblb
nbevgu_ \h~rguc jZkl\hj wiZghezZ ]b~jhnh[gu_ jZklbl_evgh_ fZ
ijh"mdlu jzZkl\hj mdkmkghc dbkehlu MklzZzgh\e_gh qglh \ Jb~

C
I,-

baf_g_gb_ fZkku h[jZaph\ g_agZgbl_evgh_ f_g__ Z \
kj_~_ dhebg_kl\h \u~_ey_fuo ie_gdhc \_s_kHhhklZlhggh \uk
~h fl] ~"f 2+0 Wlh h[mkeh\e_gh hqg_\b~gh \ufulZgb_f

ihke_gZ[mozgby ie_gdb |_jyxl weZklbgghklv b krb\Zxs_1]h
“Zgb_ hklZlhgghc dbkehlu ih "Zgguf ZedZebf_ljbg_kdh]lh Iblj
eyeh hl ~h < p_ehf j_amevlZlu fb]ljZpbhggh]lh ZgZeba:
\hafh ghklv bkihevah\Zgby h[jZaph\ \ dZgq_kI\_ miZzdh\db "e
Amdlh\ k \ukhdbf kh~_j Zgb_f "bjh\ Z ~ey h[_a bj_gguo ijh”"
wdkiemZlZpbb "he gu [ulv fbgbfZevgufb

LZdbf h[jZzahf ie_gdb gZ hkgh\_ dmdmjmagh]h djZofZeZ b |
fhgghc dbkehlhc ih agZq_gbyf iZjh b dbkehjh” hijhgbpZ_fhk
jZkkfhlj_gu dzd ihl_gpbZevgZy mizZzdh\dZ ~ey ibs_\uo ijh"mc
hggZy kihkh[ghklv h[jZaph\ \ "bjhkh”_j"Zsmx kj_"m gbadZy
fhlml bkihevah\Zlvky *ey ojZg_gby ijh*mdlh\ iblZgby

Kibkhd ebl_jZImju

BWDUFK EDVHG ¢OPV PDMRU IDFWRUXUDHFWOQ@ W K
,QW - %LRO— 0DFYUFRRRRO-J o+Q

S+ VHQVLWLYH SKRVSKDWH FURVVOLQNHG ¢OPV RI
& &DJQLQ >HW DO @ 3RORPD (QJiBFL @+0@
6\QWKHVLY DQG FKDUDFWHUL]DWLRQ RI FDUER[\PH
DQG LWV DSSOLFDWLRQV RQ ZDWHU WUHDWPHQW §
'HVDOLQDWLRG :DWHUWR/UHBW @+@
&DUER[\PHWK\ODWHG VWDUFK DQG FHOOXORVH GF
VNLQ HTXLYDOHQW IRU DGKHVLYH SURSHUWLHV V

:LOSLV]HZVND &DYERK\BRIO 3ROD\P



=HKL J D+ MiZdh\dZ le_gdb ba [bhjZaeZ]Z_
sb_|I_ogbg_kdb_ mkeh\by \-Fhkd\Z Ba”~Zl_evkl\h
klZzg”rzZjlh\ — k

'"HYHORSPHQW DQG LQ YLWUSRB YVDDRKXWIUR G HRY FIK
ZRXQG GUHVVLQJV 6 :LWWD\D $UHHNXO- & 3UL
9RO 1R JIO+PD+ QD

K\_~ _gby h[ Z\lhjZo

Ilhih\Zz HdkzZgz K_KklZjnm&Z ij_ih~"zZ\Zl_ev dZn_"ju 1Zfh" _
N eZ b wdki_jlbau Ih\Zzjh\ =H <IH ©>hg_pdbc gZpbhgZz
wdhghfbdb b IThjlhleb bf F Lm]Zg ;ZjZgh\kdh]h?
gZy J_kim[ebdZ ] >hg_pd me ShjkZz H PDLO RPD

3RSRYD 2N¥BQDR& /HFWXUHU 'HSDUWPHQW RI &X\
*RRGV 'RQHWVN 1DWLRQDO 8QLYHUVLW\ RI (FRQRP
7XJDQ %DUDQRYVN\ 6KFKRUV 6WU 'RQHWVN 3HF
RPDQJR#\DQGH[ UX



M>D

Jyoh\kdZy G B
DzZfqzZlkdbc nbebZe Jhkkbckdh]h mgb\_jkbl_1Z dhhi_jZpbhb

WNN?DLB<GHKLV BKIHEVAH<:GBY IJBJH>GUO J?KMJKH<
< A?FE?>?EBB D:FQ:LKDH=H DJ:Y

KIZlvy ihk\ys_gZ bkke_"~h\Zgbx wdheh]bqg_kdh]h \ha”_ckl\by ih™ij_k
[mevhgZ gZ ieh~hjh”~b_ihg\u | d mlbebazZpby ih”?ij_kkh\h]h [mevhgz
ju[ghc fmdb gZ DZfqzZld_ hklZ_lky h*ghc ba hklj_crbo wdheh]bqg_kdb«
Aylky “Zggu_ wdki_jbf_glZ ih™N\_j"~Zxsb_ ]bihl_am qlh ~jh[gh_ bkih
ij_kkh\hTh ju[ghlh TmevhgZ \ |_q_gb_\k_Th Jh~AZ7ih~ dhjfh\u_ dmevimju
ba gzZb[he_ _ jZpbhgZevguo ijb_fh\ _]h mibebazZpbb kihkh[kl\m_I ihiu
ijhA"mdpbb b bkihevah\Zgbx j_kmjkh\'\ DZfqzlkdhf djZ_

Dexq_\u_ kel\zn_dIb\ghklv ijbjhrgu_ j_kmjku ieh”hjh~b_ ihg\u ih*
\uc ju[guc [mevhg wdheh]bqg_kdbc jbkd

5\DNKRYVND\D 1 ,
5XVVLDQ 8QLYHUVLW\ RI &RRSHUDWLRQ .DPFKDWND %L

(). &,(1&< 2) 7+( 86( 2) 1$785%/ 5(6285&(6 ,1
$*5,88/785( 2) 7+( .$0&+$7.$ 7(55,725<

7KH DUWLFOH VWXGLHV WKH HQYLURQPHQWDO LPSDFW RI S
WKH XWLOL]DWLRQ RI SUH SUHVVHG EURWK DIWHU WKH SURG
RI WKH PRVW DFXWH HQYLURQPHQWDO SUREOHPV 7KH VWXG\
K\SRWKHVLV WKDW IUDFWLRQDO XVH RI SUH SUHVVHG (VK EU
RQH RI WKH PRVW UDWLRQDO PHWKRGV RI LWV GLVSRVDO FRQW
DQG WKH XVH RI UHVRXUFHV LQ WKH .DPFKDWND 7HUULWRU\

.HV ZRUGV HI¢FLHQF\ QDWXUDO UHVRXUFHV VRLO IHUWLOLW\

UH

XF
S
R

< ihke_"gb_ 1h”u hkljh klhyl ijh[e_fu ih\ur_gby ieh”~hjh~by ho
dZgbg_kdbo ihg\ MklZgh\e_gZ qzldZy |_g”~_gpby ih~dbke_gby
kh~_j"Zgby ImfmkZ b h[f_ggh]h dZeby mom~r_gby nbabqg_k¢
K dz ~uf JTh~hf gZkus_gghklv ]_dIZjZ iZrgb m~h[j_gbyfb iz"Z
>ey “hklb _gby [_a”_nbpblgh]h [ZeZgkZ ImfmkZ b \hkiheg_
1Z g_h[oh”~bfh \ghkblv _~_lh~gh \ ihg\m g_ f_g__ I ' 1Z hj]z
[_gbc Nzdlbg_kdb kh\j_f_gguc mjh\_gv \g_k_gby hj]Zzgbq_|
khklz\ey_| hdheh 1 ]Z qlh g_ fh _I h[_ki_gblv klZ[bebaZphb
ihg\_gghlh ieh*hjh”"by b gZijyfmx k\yazZgh k ij_djZs_gb_f az
b khdjZs_gb_f ih]Jheh\vy kdhlZ b ilbpu G_ j_rZ_1 \ iheghf h]
fm \hkijhba\h~kI\Z ieh*hjh”by ihqg\ b [bheh]baZpby a_fe_"n_e
hij_~_ezgghc kl_i_gb ih\ukblv kh"_j Zgb_ hj]Zgbq_kdh]h \_ s
b h[_ki_gb\Zy ihiheg_gb_ we_f_glh\ ahevgh]h iblZgby jZkl_

Ihbkd gh\uo m~h[j_gbc ghjfbjh\Zgb_ ~ha jZajzZ[hldZ j_dh
bo ijbf_g_glZ”~Zqb gZmdb k_]h~gyrg_]lh b azZ\ljZrg_]h ~gy M



ih~ij_kkh\hlh [mevhgZ ihke_ ijhba\h”kI\Z ju[ghc fmdb g=
ky h"ghc ba hklj_crbo wdheh]bq_kdbo ijh[e_f Kj_"b fg
mlbebadphfb g_gb_ \ dZqg_kI\_—1i™hg_lmdbykZfuo wdhghfbqgg
b wdheh]bgguo \ mkeh\byo dhgljhey gz~ ijhfure_ggufb \L
ah\Zgb_ gZ m~h[j_gb_ ih~ij_kkh\h]h [mevhgZ ihke_ ijhba)
\'dZq_kI\_ hj]Zzgbqg_kdh]h m~h[j_gby ijb dhfihklbjh\Zgbl
dzd b ijbf_g_gb_ \ gbklhf \b~"_ g_evay kqgblzZlv [_ki_jki_
\Zgby Hj_g[mjlkdh]h GBBKO b “jm]bo GBM ih bkihevah\Z
hloh h\ h[jZamxsboky ijb h[jZ[hld_ ju[u gZ ju[hdhgk _j\¢
fbdjh[ghc [bhfZkku ihemqg_gghc ihkj_~klI\hf fbdjh[bheh]b
ba jZaebgguo hloh~h\ ibs_\hc ijhfure_gghklb ijb bkihev:
AZ_I'iheh bl_evguc j_amevlzZl \ Z]jhl_ogbd_ k_evkdhohayc
Ihwlhfm bkke_"~h\Zgby gZijZz\e_gu gZ baukdzZgby gh\uo
gbx hjlZgbqgq_kdbo m~h[j_gbc [Ijh\_~_gb_ bkke_"h\Zghb
qgZl_evgh_ j_r_gb_ \hijhkZ h[ mlbebaZpbb klhqguo \h~*
bkihevah\Zgbb \ k_evkdhohaycklI\_gghf ijhba\h~kI\_ H’
jbZeh\ fh gh kgblZlv ih?ij_kkh\uc [mevhg dhlhjuc h[jZa
\h~kI\_ ju[ghc fmdb 1Ih j_amevlzZlZf obfbgq_kdh]lh ZgZeb
[mevhg_ kh”~_j'blky agZgbl_evgh_ dhebqg_klI\h hjl]Zgbq_
nhknhj dZebc rbjhdbc ki_dlj fbdjhwe_f_glh\ g_h[oh”b
jZkl_gbc Ih bf_xsbfky "Zgguf dhfihg_glu \oh”~ysb_ \ |
khih]h [mevhgzZ ih wnn_dlb\ghklb g_ mkimizx!| IjZ*"bpbh
b hjlZzgbq_kdbf m~h[j_gbyf > @ ihwlhfm ih~ij_kkh\uc
kfZljb\zZlv dZd hkgh\m ~ey ihemq_gby hjl]Zgbg_kdbo m”~h

Hkgh\gh_ \ha”~_ckl\b_ “b~rdh]lh ih?ij_kkh\h]l]h [mevhg
I\_j~ufb hj]Zzgbqg_kdbfb m~h[j_gbyfb \ujz Z_Ilky \ [ukljh
ghf ijbjhkl_ dhebqg_kI\Z gbljbnbdZlhjh\ qlh ih\urZ_1 gblj
kihkh[ghklv ihg\u

Bkke_"h\zZgby ih~I\_j " ~Zxl qglh “jh[gh_\g_k_gb_ ih®™ij_
[he__ wnn_dlb\gh qg_f jZah\h_ Kiehrgh_\g_k_gb_ \ abf
e lg__ b azizZzrdZ hk_gvx ~Z_| \hafh ghklv gZb[he__ bg
km fbg_jZebazZpbb hjl]Zzgbg_kdh]h \_s_kI\Z gZ klZjhiZo
eyo kgb Z_1 gbljZlgmx gZ]jmadm gZ ihg\m JZajmr_gb_
g_j_a ]1h” ihke_ azZiZrdb khklzZ\beh ijb \g_k_gbb
evhgZ lhevdh \ bxg_@+dZ\ImklwIblaBdZralZl h&kv ggvxij_\ur.

<g_k_gb_ ih?ij_kkh\h]h [mevhgzZ \ abfg__ \j_fy kit

gbx _]h dhgp_gljZpbb az kq_Il i_j_f_rb\zZgby kh kg_]hf
kblv [he__ \ukhdb_ ~hau

< hkgh\m dhfie_dkZ ijb_fh\ gZijZ\e_gguo gZ \hkijhba
Aby ihg\u gZ [Za_ bkihevah\zZgby ih”ij_kkh\h]h [mevhg.:
pby ih\ur_gby [bheh]bg_kdhc Zdlb\ghklb iZohlgh]h kehy |
kharZgby hilbfZevguo mkeh\bc "ey "Zevg_cr_]lh jZa\blb
ljbf_g_gb_ ih?~ij_kkh\h]h [mevhgZ [m”~_I| kihkh[kIVh\ZIv [e
ehl]bg_kdhc h[klZgh\d_ mkljZgbl hiZzkghklv aZ]jyag_gby
fbdjhhjlZzgbafzfb b k_f_gZfb khjguo jzZzkl_gbc



lhg\Z hiulgh]h mqzkldz i_j_"~ azdezZ~dhc hiulZ [ueZ gb:
ghc ih*"\b gufb nhjfzfb fbg_jZevghlh ZahlZz o+0 fl ¢

d+Q f] d] ki_~g_h[_ki_g_gghc dZeb_f o+ f] d]
ihg\_ ih®"\b'guo nhjf fbdjhwe_f_glh\ dh[ZevlIZ k_ju o02ZjZzd
dzZzd gbadh_ (0] b [ N0] f] d] khajNZdlpl\f ggh kj._

g+ f] d] fheb[*_ghf d+0 f] d] [hjhf d+0
dh—"_e_ahf @@ f] d]

GZb[hevrZy bgl_gkb\ghklv jZaeh _gby de_lqgZldb d dhgpm
gZezZkv ijb \g_k_gbb ih?ij_kkh\h]h [mevhgZ hk_gvx abfhc

b khklzZ\bez Ijb aZzeb\d_ [mevhgZ abfhc \_kghc b e_lI
de_IlqZldb [ueh fbgbfZevguf b khklZ\beh 1Z[e
LZ[ebpZz

<ebygb_ ih”ij_kkh\h]h [mevhgZ gZ [bheh]bg_kdmx Zdlb\ghk
\medZgbqg_kdhc ihqg\u

. I_j\hgZz <
<ZjbZglu — —M[uev |\
hiulz gZevguc|\ lfj ]

r_
ihehlgz| Wwdkihabpbb ‘K- hlgz

Nhg—1 _a m~h[j_gblc
Nhg 1 azizrdzZ ih”ij_kkh

\h]h [mevhgZ ihke[_ abfg_]h
\g_k_ghby
Nhg 1 azizZrdZ ih"ij_kkh

\h]h [mevhgZ ihkel_ abfg_]h
b\_k_gg_e_lg_Jh\g_k_gby
1 azizZrdz ih™ij_kkh
[mevhgZ ihke_ hk_gg_|
abfg_lh \g_k|gby
1
[

=y
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aziZrdZ ih~ij_kkh
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ke_ hk_gg_|
_99_-e_lg_]h
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JZkkfZljb\Zy \ebygb_ ~ha ih”ij_kkh\h]h [mevhgZ hl i_j_jZz
fmdb gZ Z]jhobfbg_kdb_ k\hckI\Z ihg\u mjh Zcghklv b dZq
gh\e_gh ih \ZjbzZglzf hiulz \ dhgp_ ]h~Z ijhbahreh kgb _gh
lh ZahlzZ gZ dhgljhevghf \ZjbZgl_ k ~h fl1 d] 1Z[e
\ihg\m ih?ij_kkh\h]h [mevhgZ ~jh[gh ih \k_f \ZjbZglzZf dhe
jZevghlh ZahlzZ ihl\ukbehkv@k f] dhijhl®xdhgljhevgh]h \Z
jbzglz \ 3+0 jZazZz GZbf_gvr__ \ebygb_ gZ mjh\_gv ft
hdZazZeh abfg__ \g_k_gb_ HIf_gZ_lky qlh kh~_j Zgb_ ih:
jZ \ ihg\_ ih\ukbehkv ih \k_f \ZjbzZglZf hiul@ \ kj_"g_f gz
ih kjZ\g_gbx k bkoh”~guf f] d] G_kfhljy gZ ih\ur_gb_ i
nhknhjz hl ijbf_g_gby ih?ij_kkh\h]lh [mevhgZ ihq\Z hklZez
gbadh h[_ki_q_gghc



:gZebabjmy ~"Zggu_ Z]jhobfbqg_kdh]h khklhygby ihqg\u
glh kh~_j Zgb_ h[f_ggh]lh dZeby d dhgpm \_]_IZpbb g
ZglZo kgbabehkv ih kjzZ\g_gbx k bkoh~guf k ~h f] «
\g_k_gb_f ih?ij_kkh\h]h [mevhgZ 1Zd" _ hif_gZehkv kgb™
eby gh ih hlighr_gbx d dhgljhevghfm \ZjbZglm kh”"_j Zg
gz d+0 b gZoh”behkv \ ij_~_eZo @0 f] d]

LZ[ebpZz
:lihobfbg_kdh_ khklhygb_ hojbklh \medzZgbqgq_kdhc il
\ebygb_f ih”ij_kkh\h]h [mevhgZ ijb \ujZsb\Zgbb h\kz

<ZjbZglu hiulz H |[JDH 1K 1G 1 jG

Nhg—1_a m~h[j_gbc = — —_— | —

Nhg 1 azizrdzZ ih?ij_kkh\®8h|[mevh _ | | .
gZ ihke_ abfg_]lh \g_k_gby 93
Nhg 1 azizrdzZ ih™ij_kkh\h]
evhgZ ihke_ abfg_]h b|\—k_g
g_lh \g_k_ghby
Nhg 1 aZzZizZrdZ ih?ij_kkh\h]h|[
gZ ihke_hk_gg_]lh b abfg_]h \|g
Nhg 1 azizZrdZ ih™ij_kkh\h]
evhgZ ihke_ hk_gg_J]h |abfg Ihbj{\e— | — | — —
k_gg_e_lg_lh \g_k_gby

ljbf_gqzZzgBz~ q_HHAckghc ih”" g hkhagvx

:gZebabjmy ~Zggu_ ih mjh Zcghklb fh gh hif_Iblv qlh i
ij_kkh\h]h [mevhgZ mjh Zcghklv h\kZ dhe_[ZeZkv \ ij_"_
ijhlb\ p1Z \ dhgljhe_ beb [ueZ \ur_ gZ B+Q

Ilh "Zgguf IZ[ebpu gZ[ex"Z_lky m\_ebqg_gb_ mjh Zcghk
h\kz ih \k_f \ZjbzZglZf hiulz FzZdkbfZevgZy ijb[Z\dZ khk
ih kjZ\g_gbx k dhgljhe_f [_a m~h[j_gbc ijb mjh Zcghkl
ghc fZkku

LZ[ebpZz
<ebygb_ ih?ij_kkh\h]h [mevhgZ gZ mjh Zcghklv a_e_gt

: . Mjh*zg 1jb[Z\dZ d dhgljhex
<ZjbZglu hiulZz ghkiv D]Zp]Z

Nhg—1 _a m~h[j_gbc i
Nhg 1 azizrdZ ih?ij_kkh\h]lh [mevhgZ ihke_
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Ijbf_qZgbW<[_azahlbklu_ wdkljzdib\gu_\_s_kI\Z

< p_ehf fh gh kgblZlv qlh \ujZs_ggZy ijh*mdpby y\ey_ Ik
ghc LZdbf h[jZzahf ~jh[gh_ bkihevah\zZgb_ ih”?ij_kkh\h]h [me
\k_]h Th~Z ih” dhjfh\u_ dmevimju y\ey_I|ky h*"gbf ba gZb[he__
ijb_fh\ _1h mlibebaZpbb b ijb\h~bl d wdheh]bq_kdhc [_ahiZkg
h[_ki_qgb\Zy __ dhgdmj_glgu_ ij_bfms_KklI\Z
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:G:EBA KI?PB:EVGUO IHD:A:L?E?C OBFBQ?KDHC
i2AHI:KGHKLB IBS?<UO IJH>MDLH<

< klzZlv_ ijh\_~_gZ kbkl_fZlbaZpby g_dhlhjuo ki_pbZevguo ihdZaZzZl_
ahizkghklb \ khhI\_lkl\bb k ghjfZlb\Zfb L_ogbq_kdh]lh j_lezZf_glzZ LJ
ahizkghklb ibs_\hc ijh*mdpbb? gbljZIlh\ gbljhahzZfbgh\ fbdhlhdkbg
ga Z ibj_gZ ~bhdkbgh\ b “jm]bo MdZaZgu bklhggbdb ihklmie_gby
gbaf g_eh\_dzZ ~himklbfuc mjh\_gv bo kh”_j Zgby \ ijh*mdlZo iblZg
Dexq_\u_ kebWfbqg_kdzZy [_ahiZzkghklv Kki_pbZevgu_ ihdZazl_eb *
mjh\_gv kh”_j Zgby

7TDEDWRURYLFK $ 1 7\DSNLQD ( 9
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

$1$/<6,6 2) 63(&,$/ ,1',&%$7256 2) )22' &+(0,&$/ 6%$)(7<

7KH SDSHU VA\VWHPDWL]HV VRPHOWSHALDQ PRARUEBD® WD IHWAKL®Y & H
WKH 7THFKQLFDO 5HIXODWLRQV 75 &8 ©2Q )RRG 6DIHW\2 QLW
KLVWDPLQH EHQ] D S\UHQH GLR[LQV DQG RWKHUV 7KH DXWKI
HQWHULQJ WKH KXPDQ ERG\ WKH SHUPLVVLEOH OHYHO RI WKHL

.H\ZRUGXKHPLFDO VDIHW\ VSHFLDO LQGLFDWRUV SHUPLVVLEO

H[_ki_q_gb_ b dhgljhev ihklmie_gby gZ ihlj_[bl_evkdbc j
dZg_kI\_gghc b [_ahiZkghc ijh*mdpbb y\eyxlky \Z g_crbfb n.
"h\hevkl\_gghc [_ahizZzkghklb JThkm~ZjkI\Z khojZg_gby a”hjh

KhlezZkgh iheh  _gbx L_ogbqg_kdh]h j_lezf_glzZ LZfh _ggh]lh k¢t
[_ahiZkghklv ibs_\hc ijh’vtdp®d khklhygb_ ibs_\hc ijh*mdpb
k\b~_I_evkl\mxs__ h[ hlkmlkl\bb g_~himklbfh]h jbkdzZ k\ya
guf \ha~_ckl\b_f gZ g_eh\_dZ b [m"msb_ ihdhe_gby«?2 > @

;_ahiZkghklv ijh"mdpbb dZd ©« dhfie_dkguc ihdZaZl_ev \c
IZdb_ khklzZ\eyxsb_ dzZd jZz"bzZpbhggZy obfbg_kdzZy fbd]j
[bheh]bg_kdZy b "jm]b_«2 > @

H[_ki_q_gb_ obfbqg_kdhc [_ahiZzkghklb ij_~ihezZ]Z_I| kh~_j Zg
ijh"mdpbb wdah]_gguo gm _jh”*guo \_s_kI\ dhglzZfbgZglh\ b
gh hizkguo obfbgq_kdbo \_s_klI\ ijbjh~rgh]lh ijhbkoh ~_gby gZ
mjh\g_ dhlhjuc j_]JezZf_glbjm_lky ~ey dZ ~hc ]jmiiu \b"Z ij
\Zjh\ \ L_ogbqg_kdhf j_lezf_gl_LZfh _gghlh khxaz LJ LK
iZkghklb ibs_\hc ijh*mdpbb2 b ijh*m[ebjh\Zg \ L_ogbqg_kdbo
gZ khhI\_IklI\mxsb_ Ih\Zjgu_ ]jmiiu

Obfbqg_kdb_ dhglzZfbgzglu fhiml bf_Iv dZd g_hjlZgbq_kdh_
g_kdh_ ijhbkoh ™ _gb_ ih"jhd8beyllky pbZevgu_
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Gbljzlu 42 jzkl\hjbfu_ kheb Zahlghc dbkehlu y\eyxlky
f_glhf iblZzgby jZkl_gbc b _kl_kI\_gguf dhfihg_glhf ibs_\uo
jZklbl_evgh]lh ijhbkoh ™~ _gby«® > @ G_dhlhju_ h\hsb kZeZl¢
ijygu_ ljZ\u [_ehdhqgZggZy dZimklzZ g_ fhlml nhjfbjh\ZIv \_]_1I2
[_a hij_~_e_gghlh kh”_j Zgby gbljZlh\ \ ihg\_ \ g_dhlhjuo \k

D+ fl1 d] Ih\ur_ggh_ kh~_j Zgb_ gbljzZlh\ \ jZKklbl_evg
k\yaulZ _Iky k ©«g_dhgljhebjm_fuf \g_k_gb_f \ ihg\m Zahlguc

ijbf_gy_fu_ i_klbpb”u mkbeb\Zxl gZdhie_gb_ gbljzlh\ \ @=*
J_lezf_glbjm_fu_ agZq_gby gbljzlh\ gZoh”~ylky \ rbjhdrf
< qZklghklb "eg "ibe__ f] d] ~ey fhjdh\b jZgg_c ~h
ly[jy— g_ [he_ _ f] d] iharg_ki_ehc fhjdh\b 7ey azZdez”"
gb— g_ [he__ fl] d] d&Zjlhfhl_ed] k\_deu kllgehfhe__
fl] d] GzZb[hevrb_ ij_~_evgu_ agZq_gby mklZgh\le_gu “ey
s_e&g_ [he__ f] d] b kZezZlZ eZzImdZ g_ [he__ [N
kbfhklb hl \j_f_gb ]h*Z b mkeh\bc \ujZsb\Zgby > @

Ihl_gpbZevgmx hiZzkghklv ~ey hjlZgbafzZ g_kml g_ kzZfb
"mdlu bo n_jf_glzZlb\gh]h \hkliglZlghla_dth?y Ijb baful
d_gbljZzlh\ b khhiI\_IkI\_ggh gbljblh\ \ hj]jZgbaf_ ijhbkoh”"b
1 gbljhahzZfbgjhvmdlh\ \azbfh”_ckl\by gbljblh\ k \Ihjbggufb
gZfb ijhAmdlzfb jzZzkiz~Z [_edh\ dhlhju_ h[eZ~Zx]| \ujZ _gg
]_gguf b Ihdkbdh]_gguf wnn_dIlhf

KZfb gbljhahZfbgu IZd" _ y\eyxlky ki_pbZevgufb ihdZaZzl_e
ghklb ~ey dhig_ghc b khe_ghc ju[u fykguo dhig_ghkl_c d
ebc dhgk_j\h\ \ j _p_ilmjZo dhlhjuo ijbf_gyeky nbdkzZlhj hd
gZljby

=bklzZfbhgighkblky d [bh]_gguf kh_~bg_gbyf ih\ur_ggh_ gZ
dhlhjuo g_ k\yaZgh k \g_rg_c dhglzZfbgZpb_c Z h[mkeh\e_
guf khklz\hf [_edh\ \ g_dhlhjuo fhjkdbo ju[Zo kdmf[jbb eh
k_ev™b b klyaZgh k ih\ur_gguf kh”_j Zgb_f \ gbo Zfbghdbkel

< ijhp_kk_ Z\lhebaZ ju[u ijb g_kh[ex”_gbb j_"bfh\ 0jZg_g
ijb 1 _ogheh]bg_kdhc h[jZ[hld_ ijhbkoh”bl ~_dZj[hdkbebjh\Zg
k \uk\h[h ~_gb_f k\h[h~gh]h ]bklZfbgZ dhlhjuc \ hj]Zgbaf_
ku\Z_Iky b fh™ _I \ua\Zlv kgb"_gb_ ~Z\e_gby baf_g_gb_ ijhg
ibeeyjh\' b kbevgmx Zee_jlbg_kdmx j_Zdpbx >himklbfuc mjh\
\ ju[ghc ijh"mdpbb ba \ur_mdZaZgguo ju[ g_ ~“he _g ij_\urzl

;_ga Z ibhlghkblky d hjl]Zgbg_kdbf kh_~bg_gbyf h[rbjgh]l
ihebpbdebqg_kdbo Zjhfzlbg_kdbo m]Je_\h”~hjh”~h\ [|:M h[jZam
klhjzgbb mley b ~j_\_kbgu Kh~_j Zgb_ _]h ghjfbjm_Ilky \ dh
b ju[ghc ijh"mdpbb ribd_ dhig_guo kujZo ba aZ Z*khj[pbb
dhilbevgh]h ~ufzZ \ ijh~mdpbx ;_ga Z ibj_g yley_Ilky kbevg_c
]_ghf GzZb[hevrbc ij_~_evgh “himklbfuc mjh\_gv _]h mklzZg
g_ghc ju[u b khklZ\ey | f] d]

Fbdhlhdkdgd _ \dexq_gu \ obfbq_kdb_ ihdZazZl_eb [_ahiZ



>ey hl*_evguo \b”h\ ieh"hh\hsghc ijh"mdpbb ijbkmlkl
dhihdkbhgimebglg ij_"klZ\ey_I| kh[hc \Ihjbgguc f_IZ[hebl
jm_fuc rlZffAMWSHUJIBBQKXKNL (ZALKX\Z _Iky ijb Jgb_gbb ieh
Ijb i_jhjZevghf ihiz~"Zgbb \ hjl]Zzgbaf ijhy\ey_I| Ihdkbqg_kd
em”hd b dbr_ggbd b dZgp_jh]l_ggh_ ~_ckl\b_ hilf_q_g
h\hsZo gh L_ogbq_kdbf j_JezZf_glhf ghjfbjm_Ilky _1h kh-
kK\_"bo b i_j_jZ[hlZggy¢deil[eZoabdBebdhfZlh}xgZ ~h
imklbfhf mjh\g_ g_ [he__ fl] d] 1ZImebg hlebgZ_Ilky
fhklZ[bevghklvx ihwlhfm dhgljhev “"he’ _g [ulv b ijb ijhba
ijh"mdpbb ~"_fh\ b ih\b”*ez

‘neZlhdkbglZd _ yleyxsbcky fbdhlhdkbghf ijh*mpbjm_
jufb r1ZffZfVSHUJILO OPMWS HOUDY XD XV SDhledYh W hbF X&
Imebgz fh™_I ijhgbdZlv q_j_a dh gu_ ihdjh\u =eZ\guf hj
Ney dhglzZfbgzZglzZ y\ey_Ilky i_q_gv ljhyley_ | ]J_iZlhdZgp
hdZzau\zZz_1| 1zd _ fmlzZ]_ggh_ ~_ckl\b_ Bklhggbdhf ihklm
yleyxlky ijhAmdlu jZzklbl_evgh]h ijhbkoh ~_gby fZkebqg
dmdmjmazZ hj_ob gZc kmohnjmdlu j_°_ nbdkbjm_Ilky
H[ez~Z_| \ukhdhc I_jfhmklhcgb\hklvx >himklbfuc mjh\_
[he__ f] d] ijh"mdpbb

>bhdkbgus__ gZal\Zgb_ oehjkh”_j"Zsbo dhg”_gkbjh\Z¢
g_kdbo wdah]_gguo dhglzfbgzglh\ Kihkh[gu §ZdWhab\ZI\
"mo_ ijh*mdlZo iblzgby mklhcgb\u ijb I_fi_jZImjZo "h
g_eh\_dz \kljzb\Zxlky \ j_p_ilhju gZjmrZy pblh]_g_a jZ
b iheh\uo "_e_a ijhy\eyxl dZgp_jh]_gguc b |I_jZlh]_gguc
jmxlky ij_bfms_kI\_ggh \ “bjh\hf ~_ih \u\h”ylky ba hj]Z¢

e_| Bklhggbd ihkdimheézghlps_ \u_ ijh*mdlu \ f_gvr_c |
gb ijhgbdZxl gq_j_a e_]Jdb_ Mgblu\Zy ebihnbevghklv b
Ibjm_Ilky bo ij_~_evgh_ kh”_j Zgb_ \ ijh"mdlZo "b\hlghlh
mjh\g_ "1@+@" if] d] \ azZ\bkbfhklb hl \b”"Z ijhAmdpbb

Dhn_bdghkblky d nbabheh]lbq_kdb Zdlb\guf \_s_KkI\Z1
gh\uo ZedZehb”h\ k \ujZ  _gguf \ha[m *Zxsbf wnn_dlhf
lh fhalz IljbkmlklI\m_I1 dzZd _kl_kI\_gguc dhfihg_gl \ dhn_
ebklvyo fZI_ hj_oZo dhezZ DZd ki_pbZevguc ihdZaZzl_e
g_9g \ L_ogbg_kdbc j_lezf_gl ij_"~_\k_]lh "ey dhgljhe
wg_j]l_Ibg_kdbo gZibldZo dm~Z ~h[Z\ey_Ilky —]d_kbgl_
[he_ _ f]l d]

LZdbf h[jZahf jZkkfhlj_\ hkgh\gu_ ki_pbZevgu_ ihdZa:
[_ahiZkghklb ibs_\uo ijh~mdlh\ fh gh Jh\hjblv h \Z ghklhb
N j'Zgby \ p_eyo g_"hims_gby ihkimie_gby gZ jughd g_[_c
ljh[e_fZ aZzdexqZ_lky \ keh ghklb b \ukhdhc klhbfhklb k
lj_[bl_ex Ijm~gh \uy\blv gZebgb_ wlbo dhglzfbgzZglh\ ih
kKI\h jZkkfhlj_gguo \_s_KkI\ g_ bf_xl dZdh]h Ih \ujzZ " _ggh]



Kibkhd ebl_jZImju

Jhlhy B : ;_ahizZzkghklv ijh~h\hevkI\_gghlh kujvy b ib
Amdlh\ mq_[ ihkh[b_ B : Jh]l]h\ G B >mgq_gdh < F
. < ;_j"mlbgZz K < BrhipkbZbjkd Kb[bjkdh_ mgb\_jkbl_

kdh_ ba~zZl_evkHh k

L _ogbqg_kdbc j_Jezf_gl LZfh' _ggh]lh khxazZ ©H [_ahiZkg
ijh*mdpbb?& LJ LK — <\_~ >We _dljhgguc j_
kmjk@85/ KWWSV ZZZ EDVH JDUDQW UX A~ZIZ hJ[jz

K\_~ _gby h[ Z\lhjZo

LZ[Zlhjh\bqg :e_dkZg"j Gdzdgre 2_blygg gZmd ~hp_gl ~hp_gl c
Aju Th\Zjh\_~ _gby b wdki_jlbau Ih\Zjh\ :GHH <H P_gljhkhxaz
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| _jfkdbc JThkm~ZjklI\_gguc Z]jZjgh I_ogheh]bg_kdbc mghb)
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< klZlv_ jZzkkfhlj_gZ ijh[e_fZ dZq_kI\Z evgyghl]h fZkeZ j_Zebaui
|_jfkdh]lh djZy >ZgZ Ih\Zjh\_~gZy oZjZdl_jbklbdZ evgygh]h fZke:
s_\uo p_eyo Iljh\_7~zg ZgZeba h[jZaph\ evgygh]h fZkeZ hij_"_ez
khklz\ ihdZaZl_eb i_j_dbkgh]lh b dbkehlgh]lh qbkeZ < j_amevlZI_
h[gZjm _g h[jZa_p evgygh]lh fZkeZ g_ khhI\_lklI\mxsbc |Ij_[h\Zgby
f_glh\ ih ihdzZzazl_eyf [_ahiZkghklb

Dexq_\u_ kebVgyygh_ fZkeh “bjghdbkehlguc khklzZ\ ZgZeba dZq

$JHHY , 2 6HPDNRYD 6 $
3HUP 6WDWH $JUDULDQ DQG 7THFKQRORJLFDO 8QLYHU"
DQLVKQLNRY

(;$0,1$7,21 2) 48%/,7< $1' &+$5%$&7(5,67,&6 2)
LINSEED OIL SOLD ON THE MARKET OF THE PERM REGION

7KH DUWLFOH GHDOV ZLWK WKH H[DPLQDWLRQ RI TXDOLW
DXWKRUV SURYLGH FRPPRGLW\ FKDUDFWHULVWLFV RI OLQ
VDPSOHV RI OLQVHHG RLO DQG GHWHUPLQH WKHLU IDWW\
DFLG QXPEHU $V D UHVXOW RI WKH DQDO\VLV D VDPSOH F
UHTXLUHPHQWY RI UHJXODWRU\ GRFXPHQWYV LQ WHUPV RI V
. H\ZRU®LQVHHG RLO IDWW\ DFLG FRPSRVLWLRQ DQDO\VI

JZklbl_evgu_—fgk&zZf_gbfuc ijh*mdl iblZgby DZ ~hfm
ijb~r_j b\Zxs_fmky ijbgpbih\ a~hjh\h]lh h[jZaZ “bagb g_|
gZlv bo \ k\hc jZpbhg JZklbl_evgu_ fZkeZ gZkuszZxl| hj]
b ihe_agufb "bjzfb kh~_j ZI \ k_[_ jy™» iheh bl_evgh \e
jh\v_ g_eh\_dZ fbdjhwe_f_glh\ FZkeh ba k_fyg evgZ y
fuo ihe_aguo b i_jki_dlb\guo jZklbl_evguo fZk_e gh \ k'
hdbkey_fhklvx k\hb ihe_agu_ k\hckI\Z ~Zgguc ijh*mdl k
‘_gbb dhjhldh]h ijhf_"mldZ \j_f_gb b bkdexqgbl_evgh ijb }
\bc 0jZg_gby Ke_~h\Zl_evgh g_h[oh"bfh_hk&lkearmhYAlh d:
evgyghlh fZkezZ > @



GZmqggZy gh\bagZ bkke_"h\Zgby aZzdexqzZ_Ilky \ Ihf qlh \ 7z
\u_ ijh\_"zg kjZ\gbl_evguc ZgZeba ihdZazZl_e_c dZq_kI\Z b
mklhcgb\hklb evgygh]lh fZkezZ j_Zebam_fh]h gZ jugd_ |_jfk
eba ihdZazl_e_c dZq_kI\Z evgyghlh fZkeZ m _ [ue ij_"~klZ\e_
H B DZlebrbgz L < Ibebi_gdh b E ; Dhjhlur_\hc > @ |
jZ[hlu hl jZ[hl \ur_mdZaZgguo Z\lhjh\ aZdexqZ_Ilky \ hij_"_
kiI\by h[jZaph\ j_Zebam_fuo \ Zil_dZo b Ihjlh\uo k_lyo \ | |
lhih\e_ggh]lh gzZklguf ijhba\h~bl_e_f I|j_[h\Zgbyf ghjfZIb\guo "
ij_"tyley_fuo d ihdzazl_eyf dZq_kI\Z b [_ahiZzkghklb evgygtl
r_c klzlv_ ih kjz\g_gbx k jZz[hlhc > > LZIZjbgh\Z > @ ijhZg
"hihegbl_evguo nZdlhjh\ \ebyxsbo gZ dzZqg_klI\h evgygh]h fZ
"bjghdbkehlguc khklzZ\ kZfhlh fzkezZ dhlhjuc fh _1 agZgbl_e
ky hl bkoh”rgh]h kujvy \ aZ\bkbfhklb hl mkeh\bc o0jZg_gby b
ba\h~kI\Z ihdZaZl_eb hdbkebl_evghc ihjgb ijh~mdlz

<ukhdh_ kh”~_j"Zgb_ \ evgyghf fZke_ g_gZkus_gguo "bjguo d

Z _1h hdbkebl_evgmx klZ[bevghklv b dzZd ke_"kl\b_ fZkeh
b hdbkey_Iky ijb wihf baf_gyy k\hb hjl]Zghe_ilbg_kdb_ k\hcl
|__hdbke_gby fZzkezZ h[jZamxlky k\h[h”"gu_ jZz*"bdZeu dhlhju_
k_jvzaguc \j_~ a”hjh\vx q_eh\_dzZ J_dhf_g"m_fuc kjhd ]Jh"g
ghlh fZzkeZ khklzZ\ey_1 hl ~h f_k \azZ\bkbfhklb hl mkeh\b¢
eh ojzgblky b hl kujvy ba thth]h hgh ijhba\_~_gh Fgh]b_
evgyghlh fZkezZ dhlhju_ j_Zebamxl k\hx ijh*mdpbx gZ ihlj_[k
d_ mdZau\Zx| "ey fZkeZ ~ebl_evgu_ kjhdb Jhrghklb dhlhju
f_k b [he__ < Ih\j_fy dzZd qzZklgu_ ijhba\h”bl_eb balhlZ\el
dzd ijz\beh f_Ih~hf oheh”gh]lh ij_kkh\Zgby gz ~_j_\ygghf i
gb\zZxl kjhd ]h"ghklb fZkeZ "~h f_kyp_\ Bkoh”y ba keh b\r_
\hagbdzZ_| \hijhk h dZq_kI\_ j_Zebam_fh]lh evgyghlh fZkeZ >

< jZdeo bamqg_gby \hijhkZ h dZq_KkI\_ evgygh]h fZkezZ j_Ze
d _jfkdh]h djzy J[uez knhjfm—elﬂnj\h_ﬁ\jZ]gZ"gZGyVOZjZdl jbklbdz
b del_]|baZ dZq_kI\Z fZkeZ evgygh]h j_Zebam_fh]lh gZ jug

Bkoh”y ba ihklZ\e_gghc p_eb fh gh \u~_eblv ke_"mxsb_

bamgblv ITh\Zjh\_~*gmx oZjzZdl_jbklbdm evgyghlh fZkeZ
ijh\_klb wdki_jlbam h[jZaph\ evgygh]h fZkeZz

H[t_dIhf bkke_~h\Zgby yley_|ky g_jZnbgbjh\Zggh_ evgygh_
am_fh_ \ ibs_\uo p_eyo b j_Zebam_fh_ gZ jugd_ |I_jfkdh]h d
N _gbb bkke_"h\Zgby bkihevah\Zgu f_lh”~u dhgljhey dZq_KkI\.
fZk_e \ khhI\_IkI\bb k ghjfZlb\gufb "hdmf_glZfb Dbkehlgh_
hij_~_e_gh \ khhI\_IkI\bb k Ij_[h\Zgbyfb =HKL d+0 :
gbkeh\ khhi\_Ikl\bb k =HKL D0 @bjghdbkehlguc kh
ph\ evgygh]h fZkeZzZ hij_~_eyeky k ihfhsvx ]Zah b”~dhklghc o
=@0 \ khhI\_IklI\bb k Ij_[h\Zgbyfb =HKL D+Q igZe
ky \ N_~_jZevghf [x~ _lghf mqgj_"~_gbb a”jZ\hhojZg_gby C
gu b wib~r_fbheh]bb \ I_jfkdhf djz_2 \ eZ[hjZlhjbb obfbq_kdl



hi"_e_gby nbabdh obfbg_kdbo f_Ih~"h\ bkke_~h\Zgbc HNC
g_kdmx hp_gdm ijh\h~"beb ih =HKL o+ Bkke_"h\
eb gZ khhI\_IlkI\b_ bo dZq_kI\Z |j_[h\Zgbyf LJ LK

LJ LK

Ibs_\h_ evgygh_ fZkeh bf__1 k\_lemx hdjZzkdm k\hckI\_
jvx aZiZo hgh ijhba\h~blky ba fZkebqgqghlh evgZ f_Ih~hf
gby < p_eyo khojZg_gby ihe_aguo k\hcklI\ g_ ih"\_j]Z _1lk\
fZkeh highkblky d [ukljh \ukuoZxsbf fZkezZf \ukhdhebghe

lhevaZ evgyghlh fZkeZ h[mkeZ\eb\Z_Iky mgbdZevguf
klzZ\hf < fzZke_ kh”~_j Zlky \hkdb nhknhebib”u d+0
~h dZjhlbghb”u a+d b Ihdhn_jheu d+0
\ukhdh kh~_j Zgb_ Ihdhn_jheh\ \blZfbgzZz ? Kh”*_j Zgb_
gZkus_gguo "bjguo dbkehl g_"_eZl_evguo \ jZpbhg_ ibl
klz\ey_| ebrv @0 Ba gbo [hevr_ \k_]h kh”_j blky iZe
g+ fbjbklbgh\kc B=+d b kl_Zjbghth@+K dbkehl
Kh~A_j Zgb_ gZb[he__ p_gguo dhfihg_edb\ @eXkgyghdlyudke
"bjguo dbkehl khklzZ\ey_|I 0 Ba gbo ebghe_gh\.
\Zy O@=+0@ he_bgh\zy @@ =eZ\ghc hkh[_gghklv
NZggh_ fZkeh kj_~b “jm]bo ijh*mdlh\ yley .llkeywghebg ¢
e_gh\Zy "bjgZy dbkehlzZ HgZ hlghkblky d g_azf_gbfuf °
deZkkm hf_]z g_gZkus_gguo ‘bjguo dbkehl K _z ihfhs
eh\_dZ hkms_kl\eyxlky \Z'gu_ [bheh]bg_kdb_ nmgdpbb

:gZeba jugdZ evgyghlh fZkeZ \ Jhkkbb ihdZazZe qlt
\h~klI\Vh iheghklvx m~h\e_I\hjy_1 ihlj_[ghklv \ ~Zgghf ijh’
h{t_fu ijhba\h”~kI\Z klj_fbl_evgh \hajzZzklzZxl b hlijZz\eyxlk
gZr_c kljZzg_ evgygh_ fZzkeh k\h[h~gh ijh~Zzlky \ Ilhj]lh\u
\' Ih \j_fy dZzd \ g_dhlhjuo kljZzgZo ijh~Z2"Z evgyghlh fZ
ij_s_gzZ \ k\lyab k \ukhdbf kh”_j Zgb_f i_jhdkb”~h\ \ gzf
ebazpby lhevdh \ dZikmeZo > @

NzZdlhj hljZgbgb\Zxsbc rbjhdh_ jZkijhkljZg —gblh evgyg
gbadZy hdbkebl_evgZy mklhcgb\hklv EvgyghbkKZkgbxh"\_
ijb \azbfh~_ckl\bb k dbkehjh~hf |_jfbg_kdhfm hdbke_gbx
|_fi_jZImjZzo b nhlhk_gkb[bebabjh\Zgghfm hdbke_gbx ijb

Ij_"\Zjbl_evgh gZfb [ue bamq_g Zkkhjlbf_gl \uimkdz _f
gh\guo ijhba\h”bl_e_c evgyghlh fZkeZ gZ |_jjblhjbb I_jf
Ay ba j_amevlZlh\ ZgZebaZ [ueh \u[jZgh h[jZzapZ ~ey b

H[jZza_p FZkeh evgZ dhjbgg_\h]h kujh”~Z\e_ggh
DNO ©K\_lhihev_?

H[jZa_p ;bheh]lbg_kdb Zdlb\gZy ~h[Z\dZ d ibs_
©KHEHG:L2 Iljhba\h*"bl_ev HHH ©GZImjZevgu_ fZkeZz
Fhkdh\kdzZy h[ezklv ] Kheg_qgh]lhjkd me JZabgZz

H[jZa_p FZkeh evgygh_ g_jZnbgbjh\Zggh_ oheh”gh]
"bl_ev HHH OH[t_"bg_gb_ ©Khxaibs_ijhf? Jhkkb
hfe ] Q_ey[bgkd ihk F_evdhf[bgZzl mq



H[jZa_p FZkeh evgygh_ g_jZnbgbjh\Zggh_ \ukrbc khjl
ezg?® Iljhba\h~bl_ev HHH ©Bgdhf Ihj]? Jhkkby :elz
] ;ZjgZme ij KhpbZebklbqg_kdbc

HljZa_p [ue aZzdZazZzg m qZklghlh ijhba\h”bl_ey \ |I_jfkdh
[ueh ba]lhlh\e_gh gZ "m[h\hf ij_kk_ i_j\uf oheh~guf hl bfhf
ijbh[j_lzg \ Zil_d_ h[jZ&dhjlhbhc k_Ib ©E_glzZ2 H[jZapu b
[ueb jZaeblu \ IZjm ba ihebf_jghlh fZI_jbZeZmhu&@dB\dZ h[jZe
ba azZl_fgzgghlh kl_deZijhmdjZgpZy [mluedZ ihf_szggZy \ dZ
lhggmx dhjh[dm ey ij_~hlI\jZs_gby \ha”_ckl\by k\_1Z

< oh”_ijh\_"~_gby wdki_jlbau fZjdbjh\db h[jZaph\ evgygh]l
mklZgh\le_gh qlh j_dhf_g~Zpbb ih 0jZg_gbx ihke_ \kdjulb
kdhc mizdh\db ij_~hklZ\e_ggu_ ijhba\h”"bl_eyfb h[jZaph)\
lhggh ~_1Zebabjh\Zgu

Ijb ZgZeba_ hjl]Zghe_ilbgq_kdbo ozZjzdl_jbklbd h[jZaph\ e\
[ueh mklZgh\e_gh qglh h[jZa_p bf_ | aZloeuc aZiZo b ]hjvc
glh fh™_I k\b”_I_evklI\h\ZIv h gZqZe_ ijhp_kkZ hdbke_gby fZ
h[jZapu khhI\_IklI\mxl Ij_[h\Zgbyf ghjfZlb\gh]h "hdmf_glZz

Ilhkdhevdm hkgh\gufb dhfihg_glZfb jZklbl_evguo fZk_e y\ey
p_jb~u J[ue mklZgh\le_g bo "bjghdbkehlguc khklZ\ k ihfhsvx
=Zah b~rdhklgZy ojhfZlh]jZnby y\ey_Iky gZb[he__ jzZkijhkljZgzg
f_Ih~hf ZgZebaz jzklbl_evguo fZk_e @bjghdbkehlguc khklZz
\bkbl hl bkohrgh]h kujvy ba dhlhjh]lh ijhba\_~_gh fZkeh b m|
ijh"mddXxe_"~h\Zl_evgh h[jZapu fhlml agZqbl_evgh hlebqZlvl
kiI\_gghfm kh~_j Zgbx hij_~_ezgguo "bjguo dbkehl ihwlhfm '
gby khklz\zZ g_h[oh”bfh bkihevah\ZIlv f_Ih~u ZgZebazZ k \ukh

J_amevlZlu hij_~_e_gby "bjghdbkehlgh]h khklZ\Z bkke_"m
ij_"~klz\e_gu \ 1Z[e

LZ[ebpZz
:gZeba fZkkk\hc "heb "bjguo dbkehl \ bkke_"m_fuo h[jZa
gz khﬁlﬁ’ IkIN\b_ Ij_[h\Zgbyf =HKL o+0
>\<D7xm
- 24 FZkkh\Zy “hey “bjguo dbKehl
<z =8 \ bkke_"m_fuo h[jZapZo
>0 X
o=
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& Fbjbklbgh\Zy GH
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Hdhgqzgb_ 1Z]e

2 3 6

& Kl_zZjbgh\zy D0

& :jZobgh\Zy Ah

& ;_1_gh\zZy ~h

G_gZkus_ggu_

Hf_1Z

& Ebghe_gh\Zly - \ \
Hf_1Z

& Ebghe_\Zy | P+0 \ \ \
Hf_1z

& 1Zevfblhe_bdh\zyn | \ \ \
Hf_1Z

& He_bgh\Zy D+

& =hg”*hbgh\z ~h

ljbf_qZgBH g_ h[gZjm b\Z_Ilky

@bjghdbkehlguc khklZ\ h[jZaph\ agZqgbl_evgh hlebc
jZapZo [ueZ h[gZjm _gZ fbjbklbgh\Zy dbkehlZ kh"_j z
lezf_glbjm_Ilky KZfh_ \ukhdh_ kh"_j"Zethghle&Zbdhehc p
hf_1Z dbkehlu h[gZjm _gh \ h[jZap-\ h[kzZzdp_ gbH{@é&__
kh” _j°Zgb_ g_gZkus_gguo "bjguo dbkehl \ h[jZap_ gl
guo h[jZapZo qlh k\b~_I_evkli\m_I h ihgb _gghf dzZq_kI\
lh balhlh\e_gh ~Zggh_ fZkeh

>ey hij_~_e_gby dzZq_kI\Z b [_ahiZzkghklb j_Zebam_fh
N e_gu ihdzZazZl_eb hdbkebl_evghc ihjgb h[jZaph\ [Z]e

Dbkehlgh_ gbkeh ihdZau\Z_1| kl_i_gv jZk$Zdé_pgby “b]j
am_| kh”_j Zgb_ \ g_f k\h[h*guo "bjguo ih dhebqg_kl\m
Ablv h k\_"_klb fZkeZ Ijb _]h ih\ur_gguo ihdZaZl_eyo
g_ijblhrgh "ey bkihevah\Zgby \ ibs_\uo p_eyo > @

LZ[ebpZz
‘gZeba ihdzazl_e_c dbkehlgh]h gbkeZ bkke_"h\Zggu
gZ khhI\_IkI\b_ Ij_[h\Zgbyf LJ LK

. Lj_[h\zgb_ LJ LK
h[jzapz dihdzazl_ex dbkehlgh]h |qBREShlgh_ abkeh ] .2+ ]

G_[he__  f] ]b”jhhdbkb dZebyI—f}BDHG]




Ijb ZgZeba_ j_amevlzZlh\ bkke_~h\Zgby h[jZaph\ [ueh mklZ
jZa_p agzZqbl_evgh ij_\urZ_| mklZgh\e_ggu_ ghjfu LJ LK
fu_d dbkehlghfm gbkem LZdh_ fZkeh g_ fh _I [ulv "hims_g
I d _]lh mihlj_[e_gb_ fh _I gZzg_klb \j_~ a~hjh\vx HJ[jZa_p
fuf gbadbf ihdZazl_e_f dbkehlgh]h gbkeZz

I_j_dbkgh_ gbkeh jZklbl_-ewgi Jdhhedkge ZKI1\h i_j\bgguo ijh*md
Ih\ hdbke_gby Jb”jhi_j_dbk_c i_j_dbk_c oZjZdl_jbamxs__
gby jZklbl_evgh]lh fZkezZ |h \_ebgbg_ i_j_dbkgh]lh gbkezZ fh'g
h gZzqgZevghc klZz*"bb hdbke_gby ebib”h\ gZ dhlhjhc h[jZamxlk
ANjhi_jhdkb”u kms_klI\_ggh g_ \ebyxsb_ gZ hj]J]Zghe_ilbg_kdb

LZ[ebpz
:gZeba ihdzZzazl_e_c i_j_dbkgh]lh gbkeZ bkke_"h\Zgguo h]
gZ khhI\_IkI\b_ Ij_[h\Zgbyf LJ LK

; Lj_[h\zgb_ LJ LK .

h[jzapz d ihdZazl exi_j dbkghlh |qbdedbkah_ gbkeh fwd\ d]
5 G_ [he__ fwd\ d]
4

Ijb hij_~_e_gbb ihdZazZl_e_c i_j_dbkgh]lh gbkeZ [ueh mklZg
h[jZzapu g_ ij_\urzxl ghjfm j_Jezf_glbjm_fmx |j_[h\Zgbyfb 1
hrgzdh h[jZa_p ij_~_evgh [ebahd d ij_\ur_gbx “himklbfuo
i_j_dbkgh]lh gbkeZz

IhdZazl_eb dbkehlgh]lh b i_j_dbkghlh gbkeZ h[jZapZ ij_ )
wlh fh™_ | [ulv h[mkeh\e_gh gZjmr_gb_f mkeh\bc 0jZg_gby b
_fmizdh\db ba ihebf_jguo fZl_jbZeh\ agzZqgbl_evgh mkimizx
ojZgguo k\hcklI\Zo >Zgguc h[jZa_p g_ fh  _I Julv “hims_g d r
\'ibsm | d \ gzf ZdIb\gh ijhoh”yl ijhp_kku hdbke_gby

Bkoh”y ba j_amevlZlh\ ijh\_"~zggh]h bkke_~h\Zgby fh gh
xsb_\u\h”u

< n"Zgghc klZlv_ jZzkkfhlj_gZ ozjzdl_jbklbdZ evgyghlh f:
_I mgbdZevguc "bjghdbkehlguc khklZ\ b hlebqgzZ_Iky hl ~jm
dbf kh~_j"Zgb_f ihebg_gZlbgheglgh\hc dbkehlu Evgygh_ fZk
ih™" _jl1Z_Iky hdbke_gbx \ ijhp_kk_ ihemq_gby b o0jZg_gby

ljh\_~_gZ wdki_jlbaz dzZq_KkI\Z h[jZaph\ evgygh]h fZkeZ

gZ jugd_ I_jfkdh]lh djZzy < j_amevlZIl_ nbgbldduoihhbqg_kdhc
ZgZebabjh\Zg "bjghdbkehlguc khklZ\ h[jZaph\ evgygh]h fZk
bo i_j dbkgh_ b dbkehlgh_ gbkeh MklZghle_gh qlh h”"bg be

\_IkI\m_1 Ij_[h\Zgbyf ghjfZIb\guo “hdmf_glh\ ihwlhfm g_h[oh”
dzZzq_kI\Z ~Zgghlh ijh~mdlZ 1jb ihdmid_ evgygh]h fZkeZ ke



\gbfZgb_ gZ kjhdb ]h~rghklb b dZq_kl\h mizdh\db Z 1zd"
0jZg_gby Kjhd khojZg_gby ihlj_[bl_evkdhc p_gghklb \
aZ\bkbl hl bkoh~guo agZgq_gbc ihdZaZl_e_c hdbkebl_evq

Kibkhd ebl_jZImju

<heh\bd < L KjzZ\g_gb_ "bjghdbkehlgh]lh khklz\z jz
fZk_e < L <heh\bd L < E_hgb”h\Z E F Dhjh\bg:
jh~rguc "mjgZe ijbdezZ”"guo b nmg~"Zf_glZevguo-bkke_"
« —K D+D
DZlebrbg H B :gZeba dhgdmj_glguo ihabpbc Ihj]
eZ evgygh]h ij_~klz\e_ggh]h \ jhagbgghc Ihjlh\hc k
jh~z 1 _jfv H B DZlebrbg Dhgdmj_glhkihkh[ghk
fbj_ wdhghfbdZ gZmdz |_oghel@db® — K d+@
Fbdjhwe_f_glguc khklzZ\ evgyghlh fZkeZ K E ;_el
lj_\kdzy : < @_\g_jh\ : X <hedh\ >hklb™_gby ¢
1D — —<« =K d+0
Hojbf_gdh H < Hkgh\u [bhobfbb k_evkdhohayckl\_
mqg_[gh_ ihkh[b_ H <— Kapwfl_pbdhj[mj] EZgv

k

Ibebi_gdh L < Lh\Zjh\_"*gZy oZjZdl_jbklbdZ b hp_gdz:
fZk_e hl_qg_kI\_gguo ijhba\h”*bl_e_c¢c L < Ilbebi_gdh

:lihl_ogheh]bb ;;, \_dzZ fzZl_jbZeu <k_jhkkbckdhc
g_kdhc dhgn_j_gpbb k f_""mgZjh~guf mqgzZklb_f ihl
Ibx hkgh\Zgby I_jfkdhc =KO: b e_lbx kh ~gy jh " _g
> G ljygbrgbdh\z |[I_jfv D+ — lghtjyBIP []h

djhklt —K D+Q
LzlZjbgh\ > > NZzZdlhju dZq_kI\Z evgyghlh fZkeZz
Fheh”"_"gZy gZmdZz I _ogheh]bb bggh\Zpbb f:

kbckdhc gZmqggh ijZzdlbg_kdhc dhgn_j_gpbb fheh”uo
Ih\' b h[mgZxsboky ihk\ys_gghc =h"m gZmdb b |I_oghe
N_"_jZpbb 1 _jfv g+0 fZylZzjfv BhPZlIjhdjhklt

— K d+0
Lbrdh\Zz H JZal\blb_ jugdZ evgyghc ijh*mdpbb H
"mgZjh~rguc k_evkdhohayckl}*_gguec< mjgZe @+Q

K\_~_gby h[ Z\lhjZo

:]__\ Bevy Heklmtbgl N=;HM <H ©I_jfkdbc ]hkm

guc Z]ljZjgh I_ogheh]bgq_kdbc mgb\_jkbl_I| bf Zdz"_
gbdh\z2a |1=:LM Jhkkby 1 I_jfv me I_Iljh
H PDLO ODOFRQ #PDLO UX



K_fzdh\z K\_lezgz :gZdhege%_hd&4fZp_\l gzZmd ~hp_gl *~hp
dZn_"ju Ih\Zjh\_~_gby b wdki_jlbau Ih\Zjh\ N=;HM <H ©I_]
ANZjikI\_gguc Z]jZjgh I _ogheh]lbg_kdbc mgb\_jkbl_I bf Zdz~"_
gbrgbdh\z2 1|1=:LM Jhkkby 1 I1_jfv me [I_IljhizZ\eh
H PDLO ODQD #PDLO UX

$JHHY ,BWXBHQW 3HUP 6WDWH $JUDULDQDPMG 7THFKQF
DIWHU $FDGHPLFLDQ ' 1 3U\DQLVKQLNRY 3HWURSD
5XVVLD ODOFRQ #PDLO UX

6HPDNRYD 6YXDWGDGDVH Rl 6FLHQFH LQ 3KDUPDF\ $\
'"HSDUWPHQW RI &RPPRGLW\ 6FLHQFH DQG ([DPLQDWLRQ
DQG 7THFKQRORJLFDO 8QLYHUVLW\ QDPHG DIWHU $FDG
3HWURSDYORYVND\D 6WU 3HUP 5XVVLD ODQD



M>D

ce_rdh\ : < Rbrdzj_\Z < W
OZ[zZjh\kdbc Jhkm~ZjklI\_gguc mgb\_jkbl_I wdhghfbdb b i

J:AJ:;HLD: B LH<:JH<?>Q?KD:Y O:J:DL?JBKLBD:
KEB<HQGH=H F:KE: K >H;:<E?GB?F J:KL<HJBFH=H DH

lj_"eh _gZ |_ogheh]by b Ih\Zjh\_~q_kdZy oZjzdl_jbklbdZ gh\¥F
|Z-keb\hgghlh fZkeZ h[h]Zs_gghlh jZkl\hjbfuf dhn_ < oh”_ bkke
glh hilbfZzevguf dZq_kI\hf “ey h[h]Zs_gby h[ez~Z_l keb\hqgh_ fZ
ghklvx Z 1Zd _ jZkl\hjbfuc dhn_ ©G_kdZn_2 MklZgh\e_gh
ihlj_[bl_evkdbfb k\hckl\Zfb o0zZjZdl_jbam_Ilky h[jZa_p keb\hqggh]l
_f jZkI\hjbfh]h dhn_ ij_~eh _gguc d dhff_jpbZebaZpbb ih” Ih
\Zgb_f ©<Ze_jv_gh?

Dexq_\u_ keliXkeh keb\hgqgh_ dhn_ jZkl\hjbfuc |_ogheh]by d.
[bl_evkdb_ k\hckl\Z

$OHVKNRY $ 9 6KLVNDUHYD 9 (
.KDEDURYVN 6WDWH 8QLYHUVLW\ RI (FRQRPLFV DQC

'(9(/230(17 $1' &21680(5 3523(57,(6 2) %877(5
WITH THE INSTANT COFFEE ADDITION

HVHQWV D WHFKQRORJ\ DQG FRQVXPHU S
G ZLWK LQVWDQW FRIIHH 7KH DXWKRUV
HLQVWDQW FRIIHH KDYH WKH RSWLPDO TXD
HIRXQG LQ D EXWWHU VDPSOH ZLWK WKH L
HU WKH WUDGH QDPH ©9DOHULHQR?

LQVWDQW FRIIHH WHFKQRORJ\ TXDOLW\

7KH DUWLFOH SU
EXWWHU HQULFKH

DQG 1HVFDI
SURSHUWLHV DU
PDUNHWLQJ XQG
H\ZRUGEXWWHU

Keb\hggh_ fAk&hdhdZehjbcguc fhehqguc ijhA"mdl ihe
iml_f \a[b\Zgby beb k_izZzjbjh\Zgby keb\hd ibs_\Zy p_gg
keh\e_gZ gZebgb_f \ g_f dhfie_dkzZ \_s_kI\ hij_~_eyxsbo
[bheh]bqgq_kdmx p_gghklv Hkh[mx _]h agZgbfhklv hij_*_e:
rhlh dhebq_kI\Z e_]dh mk\Zb\Z_fuo ihe_aguo \_s_kI\ \d
(b"'" ch® dZevpbc b "bjgu_ dbkehlu

Dhn_ y\ey_|ky h~rgbf ba g_fgh]bo gzZibldh\ _kl_kI\_ggh
khklhys Jh ba h]jhfghlh gZ[hjZ jZaebgqguo \_s_klI\ kms_
ijZdlbg_kdb gZ \k_ kljmdImju b kbkl_fu hjlj]ZzgbafZ gq_eh\_
k1z\ jzkI\Vhjbfh]lh dhn_ \dexgZ_I| [_edb “bju mle_\h”u hj
lu ibs_\u_ \hehdgZ \h"m ahgmzZpblgZzfdgewvpbc gZljbc n
b " _e_ah gh gzZb[he__ \Z'guf nmgdpbhgZevguf bglj_"b_
bg | d bf_ggh hg hdZau\Z_I| gZzb[he__ kbevgh_ \ha”_c
hjlzgbaf klbfmebjmy p_gljZevgmx g_j\gmx kbkl_fm mkhb
yl_evghklv mkdhjyy imevk Z 1Zd _ \vaulZ_1I| jZkrbj_gb_
Ah\ ih\urz_1 jZ[hlhkihkh[ghklv ijb*Z_1| [h*jhklv > @



:dimzZevghklv jZ[hlu aZzdexqZ_lky \ Ihf qglh g_kfhljy gz |
khjlbf_gl f_klgh]lh jugdZ keb\hqgh]h fZkez \ g_f g_ [ueh ij_
h~ghlh h[h]Zs_gghlh ijh*mdlZ gZ hkgh\_ keb\hggh]lh fZkeZz
"hi\jZsZe "_nbpbl beb \hkihegye bf_xsbcky \ hjl]Zgbaf_ q_eh
iblzl _evguo \_s_kI\ azZz kq_I| gZebgby \ _]h khklZ\_ nmgdpbhg
bglj_"b_glh\ g_h[oh~bfuo “ey jblfZ "bagb kh\j_f_ggh]h gq_e!

Ijb ihbkd_ \ iZl_glguo [ZaZo b \ gZmqgghc i_jbh~bd_ mihfbg
ghf fZke_ k “h[Z\e_gb_f jZkl\hjbfhlh dhn_ g_ h[gZjm _gh KI
gZmqgqgZy gh\bagz ij_"ez]Z_fh]h bkke_"~h\Zgby aZzdexqzZ_Ilky \
agZgby hlghkbl_evgh keb\hgghlh fZkeZ h[h]Zs_gghlh nmgd
s_\ufb bglj_"b_glzZfb jZzkl\hjbfh]h dhn_ \ gZklghklb dhn_bg

P_ev "Zgghc 44eljwz[hlZlv j_p_ilmjm I|_ogheh]lbx b ijh\_KkKl
\Zjh\_~q_kdmx 0Zjzdl_jbklbdm keb\hgghlh fZkeZ k "h[Z\e_g
]Jh dhn_ >ey wlh]h [ueb j_r_gu ke_"mxsb_ azZ”~Zqgb

— ijh\_klb ZgZeblbg_kdbc h[ahj ebl_jZImju “ey \uy\e_gby n
yxsbo gZ dzZq_kIl\h keb\hqghlh fZkeZ b jZkI\hjbfh]lh dhn_

— ijh\_klb ZgZeba kljmdImju Zkkhjlbf_glZ keb\hqgqghlh fZk
fhlh gZ jugd_ ] OZ[Zjh\kdZ

— ijh\_klb ZgZeba ihlj_[bl_evkdbo ij_"ihqgl_gbc keb\hqggh]
b j_kihg”~_glh\'] O0Z[Zjh\kdZ

— jZajz[hlzZlv j_p_ilmjm b |I_ogheh]bx gh\h]h ijhA*mdlZ gZ h
ghlh fZkez k "h[zZ\e_gb_f jZkl\hjbfh]h dhn_

— jZkkgblZlv ihdZzazl_eb wdhghfbg_kdhc wnn_dlb\ghklb hl
\hc | _ogheh]bb

— ijh\_klIb wdki_jlbam dzZq_kI\Z jZajz[hlZggh]h ijhA"mdlZ

H[t_dlIhf gZr_]h bkke_"h\Zgby klZeh keb\hqgh_ fZkeh k ~h
IN\hjbfh]h dhn_

< Jhkkbb ijhba\h”~kI\h keb\hqgh]h fZkeZ khkj_~hlhg_gh \ |
guo hdjm]Zo ljb\he kdhf P_gljZevghf b Kb[bjkdhf GZ gbo

h{s_lh h[t_fzZ ijhba\h”~kI\Z keb\hggh]h fZkeZ \ Jhkkbb

H[t_f jugdZ keb\hggh]h fZkezZ \ Jhkkbb \ ] khklz\be
Z kj_~g_"mr_\h_ ihlj_[e_gb_ keb\hgghlh fZkeZ khklZ\beh
p_\ ij_\ukb\ mjh\_gv ij_"u”“msbo e_1I\ d] > @

Bkke_~h\Zgb_ Ihjlh\uo k_I_c ] OZ[Zjh\kdZ ihdZaZeh qlh Z
\hqghl]h fZkezZ ~hklZlhggh rbjhd b gZkqgblu\Z_I hdheh gZbf
wlhf gZb[hevrmx “hex \ Zkkhjlbf_gl_ azZgbfzZz_I| keb\hggh_ fZ
fZjdb owWdhfbed? HHH ©Gh\hkb[bjkdbc fhehqguc dhf]
[he__ qzklh \klj_gZ_fhc kljZghc ijhbkoh "~ _gby y\ey_Iky Jhk

G_kfhljy gZ jZaghh[jZab_ kljZzg ijhbkoh ™~_gby b ijhba\h”*bl_e
lh fZkezZz gb \ h~rghf ba fZz]Zabgh\ g_ [ueh ij_~klZ\e_gh gb h~gh
gh]lh ijhA~mdlZ gZ hkgh\_ keb\hqgqghlh fZzkezZ qlh ]Jh\hjbl h g_m?"
kijhkZ ihlj_[bl_e_c gZ ihe_agu_ ijhklu_ \ mihlj_[e_gbb _"_"g
lu iblZzgby 1Zdb_ dZd lhie_gh_ keb\hggh_ fZkeh keb\hqggh_
fb "h[z\dZfb b \blZfbgzZfb



>ey \uy\le_gby h[t_fZ kijhkZ gZ keb\hgqgh_ fZkeh k ~h][:
fhlh dhn_ Z 1Zd _ bkdexq_gby _]Jh gbadh]h mjh\gy [ue
g_kdbc hijhk ihl_gpbZevguo ihlj_[bl_e_c keb\hggh]h fZlI
jZzkI\hjbfhlh dhn_ \ dhlhjhf ijbgyeb mqgZklb_ k\ur_ klZz
ihez \hajzklz b ~hklzZldZ Ih j_amevlZIZf hijhkZ [ue kh
ihjlj_1 ihl_gpbZevghlh iklj_[gsbey @+0 e_| k mjh\g_f

nNZ +0 luk jm[e_c kh\_jrZxsb_ _"_~g_\gu_ ihdmidb

Ih j_amevlzlzZf Zgd_Ibjh\Zgby j_kihg”_glh\ [ueb m~|
\dmkhf 1Zd b \g_rgbf \brhf keb\hgqghlh fZkeZ k "h[Z\e _¢
dhn_ b \ujzZabeb k\h_ "_ezZgb_ ijbh[j_klb bkke_"~m_fuc ij

>ey \uy\e_gby gZb[he__ ih*oh”ys_]h keb\hgghlh fZkeZ \
ijh mdlZ \ mq_[ghc eZ[hjZlhjbb [ueZ ijh\_~_gZ wdki_jlba
h[jZaph\ Ihjlh\uo fZjhd ©Wdhfbed2 ©OKZ¥[bjOEZ@BY &Ik _J
ba l_j_ykez\db? 1h hj]Zghe_ilbg_kdbf ozZjzdl_jbklbdZf b nk
ihdzazl_eyf \k_ j_amevlZlu khhI\_IklI\mx| ihdZazl_eyf =H
GZbf_gh\Zgbx ijhentdl@ah\kdh_ ba |I_j_ykeZ\db?2 ijbgz~e_
gbadb_ nbabdh obfbgq_kdb_ ihdzZazl_eb dzq_klI\Zz Lzd g
khhi\_lkl\b_ Ij_[h\Zgbyf f_"]hkm~ZjkI\_gghlh klzZzg~Zjlz
gbkeZo J_co_jlZ F_ckkey b lhe_gkd_ ihgylgh qlh h[jZs
eZ ©EZah\kdh_ ba |_j_ykez\db2 b ©EZ[Zk IJmIZk?a nZevk
g_fhehqgh]lh ijhbkoh ™~ _gby \ Ih \j_fy dZd keb\hqgh_ fZ
ezZ™"Z | emqrbfb nbabdh obfbg_kdbfb ihdZazl_eyfb b \dm
glh kihkh[klI\h\Zeh _1h \u[hjm \ dZq_kI\_ hkgh\gh]h ijh*
e_gby keb\hgghlh fZkeZ k "h[Z\e_gb_f jZkl\hjbfh]lh dhn_

LZ[ebpZ
J_amevlZlu bkke_"h\Zgby gbk_e J_co_jlZ F_ckkey b
"ey keb\hggh]h fZkeZz

Lhjlh\Zy fZjdZz Qbkeh J_co_|jlZ F_ckkey Qlbkeh Ihe
©Wdhfbed?2
©KZf[_jb?
©EZah\kdh_ ba I_jlykez\db?
©OEZ[ZKk JmlZk?

ljb ZgZeba_ kmlhqghc ihlj_[ghklb g_eh\_dzZ \ dhn_bg
ijh"mdlzZ [ueh j_r_gh k”_eZlv h[jZapu k dhebqg_kI\hf \
jZkl\hjbfh]lh dhn \J p_ |ImJ_ | d ~Zggu_ agZqgq_gby g_
IbfZevgufb ey h[hkgh\Zgby nmgdpbhgZevghklb keb\hqgg
guf dhn_bghf gh b khhI\_IklI\mxI \dmkh\uf ij_~ihqgl_gbyf
ihlj_[bl_e_c < j_ amevIZI jZkgzlh\ “himklbfhc kmlhqg
\'q_eh\_q_kdhf hjl]Zgbaf_ h[jZa_p keb\hggh]h fZzkeZzZ k
IW\hjbfh]h dhn_ yl\ey_Iky wlZehghf kh”_j Zgby dhn_bgZz



ihlj_[ghklb \ dhn_bg_ H[jZapu keb\hggh]h fZkeZ bf_xsb_
jbfhlh dhn_ g_ h[ezZz”"Zx]| nmgdpbhgZevgufb k\hckI\Zfb b g_ |
kmlhggmx ihlj_[ghklv q_eh\_dzZ \ dhn_bg_ > @

L_ogheh]by ijblhlh\e_gby keb\hqghlh fZkeZ k "h[Z\e_gb_f
dhn_ khklhbl ba ke_"mxsbo wlzZih\ ~ey gZqZeZ g_h[oh”bfh j
gh_ fZkeh gZ \h~yghc 2’y Ma[_JfZ&by gZqZeZ ~_gZImjZpbb [_
azZl_f ihf_rb\Zy jZklhie_ggh_ fZkeh jzZ\ghf_jgh ~h[Z\blv \ g
fuc dhn_ b hklzZ\blv \ fhjhabevghc dZf_j_ lThlh\uc ijhAmdl ijbf_j

>Zggu_ hjlj]Zzghe_ilbg_kdhc hp_gdb \dmkZ b aZiZzozZz dhgkbk
Jh \b~rZ p\_1Z hlh[jZ _gu \ IZ[e <k_ bkke_~m_fu_ h[jZapu
kez~dh keb\hggh]h g_khe_gh]lh fZkeZ k jZaghc dhgp_gljZpb,
jbklbdb jZkI\hjbfh]h dhn_

LZ[ebpz
OZjzZdl_jbklbdZ hj]Zghe_ilbg_kdbo ihdZaZl_e_c keb\hqggh]
k "h[z\e_gb_f jZkl\hjbfhlh dhn_

0Zjzdl_jbklbdZ hjjZghe _ilbg_kdbo ihdzazl_e_c

H[jZapu \g_rgbc \b” b dh ;
kbkl_gpby fdmk b azizo p\_|l

h_ fZikehl kzZy ielZibldbwguc dhn_dhgbqgg_\uc
gb_fl gyn _h~rghjhrgXgrmkbb keblhgguc

g_ "thZIhqghlelhllg\Zd/mk [_a|ihklh

b ieZklbggZy|jhggbo ijb\dmkh\ b
Ilh\_joghklv gZakijZoh\ k ]Jhj_qvx

Keb\hqgh_ fZkeh kanpngbkiZy k\@hﬂ nguc dhazjzf_evguc k| dhn_c
[Z\e _gb_T dh _92 Ahc',kzeyhc?eh 8 keb\1glgmhlkehcdhc
ihklh
ih\_joghklv K QLZQ% 0 |Jb\drrkh\ b
gb_f\ez]b azZiZoh\

Keb\hgqgh_ fZkleh k ~h \ujZz _gguc dhn_c

[Z\e_gb_f dh guc b keb\1qguc
ijb\dmk [_alihklh
jhggbo ijb\dmkh\ b
azZiZoh\ k g_[hevrhc

lhjgbgdhc
Keb\hggh_ fZkieh k ~h \ujZ" _gguc dhahjbgg_\uc
[Z\e_gb_f dhn_ guc \dmk k ]Jhj_gvx

ljb hp_gd_ dZq_kI\Z h[jZaph\ keb\hqgh]lh fZkezZ k ~h[Z\
jbfhlh dhn_ [ueb bkke_"h\Zgu ke_"mxsb_ nbabdh obfbq_kd
fZkkh\Zy ~"hey \eZ]lb fZkkh\Zy ~hey "bjzZz Z IZd _ dbkehlghk
gb\hklv 1ZJe

>ey "Zevg_cr_lh ijh"\b" _gby Ih\ZjZ [ue \u[jZg h[jZa_p keb'
eZ k "h[zZ\e_gb_f jZklI\hjbfh]lh dhn_ I d bf_ggh hg khhl\_
km ihl_gpbzZevguo ihlj_[bl_e_c ih k\hbf \dmkh\uf dzq_kI\zZf
ij_"ijbylbx ohjhrbc kijhk gZ ijh"mdl



J_glz[_evghklv hl \g_”"j_gby gh\hc I_ogheh]bb jZkkgblZz
guo j_glZ[_evghklb keb\hggh]lh fZkeZ Ihjlh\hc fZjdb ©Wdhf

LZ[ebpZ
Nbabdh obfbq_kdb_ ihdzZaZl _eb keb\hggh]h fZke
k ~h[Z\e_gb_f jzkl\hjbfh]h dhn_

) FZkkh\Zy NheyZkkh\Zy "hePbkehlghklv
HljZapu “bjz \eZ1b 1iz* D

Keb\hggh_ fZkeh Kk "h[Z\e_

gb_f dhn_

Keb\hggh_ fZkeh k "h[Z\e_

gb_f dhn_

Keb\hggh_ fZkeh k "h[Z\e_ 4

gb_f dhn_

Keb\hggh_ fZkeh k "h[Z\e_

gb_f dhn_

G_kfhljy gZ [hevrmx k_[_klhbfhklv b ba”~_j db ijb ijh
\hgghlh fZkezZ k "h[Z\e_gb_f jZklI\hjbfh]h dhn_ gh\uc i
[uev [hevr_ gZ glh Th\hjbl h \ukhdhc wdhghfbqg_kdh
jZajzZl[hlZgghc I_ogheh]bb

LZdbf h[jZzahf \ukhdZy j_glZ[_evghklv hl \uimkdzZ \ ijh
fzkezZ k "h[zZ\e_gb_f jZzkl\hjbfhlh dhn_ k\b”~_Il_evkl\m_1I h
ghc p_gh\hc iheblbd_ jZpbhgZevguo aZljZlZo gZ ijhba\

>ey "Zevg_cr_lh ijh*\b _gby keb\hgghlh fZkezZ k "h[Z)
fhlh dhn_ g_[hevrhfm jZa\b\Zxs_fmky ij_"ijbylbx [ueh \u
xs__ ij_"eh  nmgbljzb\Zlv g_[hevrb_ ~_ImklZpbb \ Jbi_jfzZj
fZkehkh”_j"Zsbo Ih\Zjh\ ey jZkrbj_gby djm]Z ihl_gpbZ
e_c mihlj_[eyxsbo _lh ZgZeh]lb Bkke_"m_fuc ijh~mdl [n
gZk_e_gby beb ij_"ijbylbc azgbfZxsboky balhlh\e_gb_
ihklZ\dhc dhg”bl_jkdbo ba”_ebc "ey nbabqg_kdbo ebp be
kiI\_gghlh iblZgby

L_ogheh]bx jZajzZ[hlZggh]lh gZfb ijh"mdlZ j_dhf_g”"h
ij_"ijbylbkkHH ©ID :fmj2 dhlhjh_ hkms_kl\ley_1| k\hx ~_yl
ijhba\h~kl\m fhehqghc ijh"mdpbb gZ I_jjblhjbb OZ[Z]jh\k¢
kgbabl azZljzZlu hj]l]ZgbazZpbb gZ aZzdmidm keb\hqggh]lh fZk
IN\hjbfh]h dhn_ Ihjlh\hc fZjdb ©<Ze_jv_gh?

Kibkhd ebl_jZImju
BN _glbnbdzZpby b Ih\Zjh\_~q_kdZy hp_gdzZ dzZq_klI\Zz

jZaebgguo ijhba\h~bl_e_c j_Zebam_fh]lh \ Ihj]lh\hc
kdz ce_rdh\ : < 1ZgZoh\z K J Wdki_jlbaz DZq



k[hjgbd fZl_jbZeh\ F_""mgZjh~"ghc gZmqgh ijZdlbg_kdhc d
ihk\ys_gghc e_Ilbx Kb[bjkdh]h mgb\_jkbl_I1Z ihlj_[bl_evk
jZpbb Kb[MID Gh\hkb[bjkd ghyljy ] ihrj_n~ X
e_F Gh\hkb[bjkd Kb[MIbBK @ +

Jhkkbckdbc jughd keb\hqggh4h8 5Z k KAV WKkSZ\t |
RWKHUUHIHUDWY DOOEHVW UXZREZUNHAVEL QWY

=HKL g+0 FZkeh keb\hggh_ L_ogb85kdb_ mkeh\b
KWWSV GRFV FQWG UX GRFXPHQW NZIZ hj:
=HKL J o+ 0 ljh*mdlu ibs_\u_ nmgdpbhgZevgu_
hij ~ e _gby— 8ZEIKWWSV GRFV FQWG UX GRFXPHQW

h[jZs_gby

K\_~_gby h[ Z\lhjZo

ce_rdh\ te_dk_c <badlhjlh\agg gZzmd ~"hp_gl ijhn_kkhj dZn_
ibs_\uo I_ogheh]bc b bg"mkljbb iblZgbhy N=;HM <H ©0Z[Z]

AZjkI\_gguc mgb\_jkbl_I| wdhghfbdb b ijz\za Jhkkby

me Lbohhd_ZgkdzZy H PDLO DOHVKNRYDOH[H\#JPDL
RbrdZj \Z <Ze_jby WHNmMEf lgNgZ N=;HM <H ©OZ[Zjh\kdt

lhkm~Zjki\_gguc mgb\_jkbl_| wdhghfbdb b ijz\za Jh

jh\kd me Lbohhd_zZgkdzy

$OHVKNRY $RFMRUORI 7HFK B6FLHQFHV $VVRFLDWH 3
RI '"HSDUWPHQW RI J)RRG 7THFKQRORJ\ DQG )RRG ,QC
8QLYHUVLW\ RI (FRQRPLFV DQG /DZ 7\NKRRNBDQVND
DOHVKNRYDOH[H\#JPDL FRP

6KLVKNDUHY D6 WXGHQMD (KDEDURYVN 6WDWH 8QLYHUYV
/IDZ 7\NKRRNHDQVND\D 6WU .KDEDURYVN 5XVVLD



M>D

relmoh\Z Y < Ilhimrbgkdzy ? <

Gh\hkb[bjkdbc I_ogheh]bq_kdbc bgklbIml nbebZzZe Jt
kI\_ggh]lh mgb\_jkbl_IZ bf : G Dhku]bgZ L_ogheh]bb

HP?GD: D:Q?KL<: =M;GUO IHF:>

KI1Zlvy ihk\ys_gZ bamqg_gbx ihlj_[bl_evkdbo k\hcklI\ kj_~klI\zZ ~
Ibdb Im[ghc ihfz~u < jZ[hl_ bamqg_gu h[jZapu ihfZ~u jZaebqggu«
jughgghlh k_Higkk fZjd_| b gbadhc p_gh\hc dzl_]hjbb 1jh\_~_gz
ghe_ilbg_kdbo k\hckI\ "hp_g_gu g_dhlhju_ ihigBaz'_gbh{jhakhizZk:
ihl_gpbZevguo ihlj [bl_e ¢ b k*_eZgz ihiuldZ \uy\biv gZb[he _
agZgbfhklb thj_[bI_evkdb k\hckI\Z ~"ey ~Zgghc dZl_]hjbb hijhr_
glh g_1 dhjj_eypbb f_“~m klhbfhklvx ijhAmdpbb b nzdlhjzZfb [_ahi.

Dexq_\u_ keb®e? _eb_ gZ “bjh\hkdh\hc hkgh\_ dbkehlghbkegthkeh dz

$OWXKRYD - 9 3RWXVKLQVND\D ( 9
I1RYRVLELUVN L_KKQRORJLFDO ,QVWLWXWH EUDQF
5XVVLD

$66(660(17 2) 48%/,7< 2) /,367,&.

7KH DUWLFOH LV GHYRWHG WR WKH VWXG\ RI FRQVXPHU !
OLSVWLFN /LSVWLFN VDPSOHV IURP GLIIHYRQWVPRIRUN B AW
DQG ORZ SULFBPIUFDMWBPROPHG 7KH DXWKRUV HYDOXDWH RUJ
VDIHW\ LQGLFDWRUV FDUU\ RXW D VXUYH\ RI SRWHQWLDO FR
SURSHUWLHV IRU WKLV FDWHJRU\ RI UHVSRQGHQWYV W LV
WKH FRVW RI SURGXFWYVY DQG VDIHW\ IDFWRUYV

.H\ZRUGIMW EDVHG SURGXFW DFLG QXPEHU FDUERQ\O QXF

H~rgbf ba ihimeyjguo kj_~kI\ ~_dhjzZlb\ghc dhkf_Ibdb y\e
"bjh\hkdh\hc hklgh\lgZy ihfz~"Z < ihke_"g__ \j_fy agZqbl
rbebkv 1Zdb_ __ k\hckI\Z dZd mklhcgb\hklv gZkus_gg
iZebljz ijb wihf p_gu \Zjvbjmxlky \ rbjhdbo ij_~_eZo h
dbo lukyq jm[e_c \ jughqghf k_]f_gl_ fZkk fZjg_Ih[B \ukh
aZl_evgh ]ZjzZzglby \ukhdh]h dZq_kI\Z b [_ahizZzkghklb Hp
ihfz~ ij_"klZ\e_gguo gZ ehdZevguo jugdZo JZaguo km[t
b ijhZzgZebabjh\Zgz \ jZ[hlZo : B 1Zgur_\Z > @ : B ;
ghljZz"h\hc L < DZr_exd > @

P_ev "Zggh]lh bkke bamggbw g_dhlhju_ ihdZazZl_eb d:
[_ahiZzkghklb Im[guo ihfZz”~ gbadhc p_gh\hc dZI_]lhjbb ij_
]h\uo ij_"ijbylbyo ] Gh\hkb[bjkdZ b hij_~_eblv y\ey_I}
l_e_f dzZq_klI\z

Gh\bagzZz ~Zggh]h bkke_"h\Zgby aZzdexqZ_Ilky \ ZgZe
k\hckl\ Im[guo ihfz~ gbadhc p_gh\hc dZl_]lhjbb ij_~klZz



] Gh\hkb[bjkdZ b \uyle_gbb ihlj_[bl_evkdbo ij_"ihqgl_gbc kj
ghc Jjmiiu j_kihg”™_glh\

< jzZ[hl_ [ueb bkke_"h\Zgu h[jZapu ]m[guo ihfZ” iylb jZa
ba\h”*bl_e_c \ p_gh\hf “bzZiZahg_ g+ jm[e_c HJ[jZapu
gZ hkgh\Zgbb kihbfhklb b p\_lh\h]lh IThgzZ +hgjyadtevIZIZf hij
hil_gdb WIh h[jZapu /1 3URIHVVLRQDO ODWWBVY YHOYHW
IDPHO <_ebdh[jblZgby (VVHQFH IhevrZz jl \baz™ Jhk
ijhba\h~bl_e_\aylu ba fZjdbjh\db h[jZzaph\ <k_ h[jZapu [ue
]Zghe_ilbg_kdb ih ke_"mxsbf ihdzazl_eyf hp_gdz fZzjdbjh\d
p\_I lThg dzZq_kl\h gZg_k_gby mdju\bklihklv Djhf_ Ih]h hp
gb_ mizZdh\db ih wkl_Ilbqg_kdbf wjlhghfbqg_kdbf k\hckI\Zf b I]j
Ih \g_rgbf ijbagzZzdzf ihebf_jgZy miZdh\dZ \k_o h[jZaph\ ]JeZ
dheiZzqdb ohjhrh hidju\Zxlky b iehlgh azZdju\Zxlky kl_j _gv i
\udjmgb\Z_Ilky b gZz~_"gh azZdj_ie_g \i_gZe_ Hp_gdZ \g_rg_
"bezkv \ khhI\_Ikl\bb k =HKL g+x@d ©Ba”_eby iZjnxf_j
kdb_ 1jZz\beZ ijb_fdb hi[hj ijh[ f_Ih~u hj]Zghe_ilbg_kdbo b

MklzZzgh\le_gh qlh \k_ h[jZapu bf_xI| fZjdbjh\dm bf_xsmx \k
fu_ dhfihg_glu khlJeZzkgh > @ P\_lh\hc Ihg \k_o h[jZaph\ kt
yle_gghfm gZ miZzdh\d_ azZiZo h[jZzaph\ JXSD /DPHO (VVHC
njmdlh\uc m hklZevguo g_ \ujzZ _g

HIf _g_gh qlh h[jZapu ihfZz*"u (VVHQFH b /1 3URIHVVLRQ
ghkylky g_jh\gh bo djhxsZy kihkh[ghklv [he__ gbadzZy q_f
h[jZzaph\ | _ kdzZ _lky gZ |Zdbo ihlj_[bl_evkdbo k\hckl\Z
gZevghklv wkl_Ibgghklv >ey ihegh]h mdjulby ih\_joghklb ]
klb g_kdhevdh keh_\ ihdjulby ihke_~m_1Il kgb _gb_ _klI_kI\
ijbh[j_Iml g_dmx |I_ZljZevghklv

:gZeba khklz\zZ dhfihg_glh\ ihdZaZe qlh m h[jZapZ /DPH
_Iky “"bhdkb” f_~b ZjhfZlbg_kdZy hkgh\Z b kbgl_Ilbg_kdbc d
dhfihg_glu y\eyxlky Ihdkbggufb H[jZa_p /1 3URIHVVLRQDO
_l ihebwlbe_g b hg gZ wlilbd_Ild_ klhbl \ gZqZe_ khklzZ\Z kh
_~_"™g_\ghf bkihevah\Zgbb Ihdkbg_g HklIZevgu_ h[jZapu g_
s_gguo beb h]jZzgbg_ggh “himklbfuo dhfihg_glh\ kh]eZkgh >
hp_gdb [_ahiZkghklb *"Zgghc ]jmiiu Ih\Zjh\ \ Thf qlh hikmlkI\m
mdZazZgby gZ fZjdbjh\d_ dhebqg_kl\_gghlh khklz\Z dhfihg_gl
sbo \ ihfz~_ i_j_q_gv aZij_s_gguo dhfihg_glh\ h[gh\ey_Iky

ihabpbb gz k_]h”gyrgbc ~_gv

< jZ[hl_ hij_"~_eyeb ke_"mxsb_ nbabdh obfbqg_kdb_ ihdZaz
Imjm dZie_iZ~"_gby dbkehlgh_ b dZj[hgbevgh_ gbkeh L_fi
A_gby hij_~_eyeb \ khhI\_lkl\bb k =HKL d+0 J_amev
ij_~klzZz\e_gu \ 1Z]e



LZ[ebpZz

Hij_~_e_gb_ I_fi_jZlmju dZie_izZ~_gby
H[jZa_p Ghjfz lhemqg_gguc |j_amevlz
/1 SURIHVVLRQDO Kg_ gb fK
3XSD g_gb _ f K fK
/IDPHO g_gb'_ K fIK
(VVHQFH g_gb _ | fK fK
‘jl \baz" g_gb _ fK fK

KzZfZy [hevrZy | _fi_jZImjZ dZie_iZ~_gby m h[jZapZ /DF
eh blv qglh \ khklz\_ ~Zgghc ihfZz~u kh™_j blky [hevr_ “bj
i_jZlmjhc iezZ\e_gby \hafh'gh kbgl_Ibg_kdbc "bj ba g
Imlhiez\dbf kgblZ_lky dZjgZm[kdbc \hkd |1_fi_jZImjZ ie:
fz~rz :jl \baz" |_fi_jZlmjz dZie_iz~_gby dhlhjlchdZbf_g
jZaph\ kh~_j bl [hevr_ e_]JdhiezZ\dbo \hkdh\ \hgfh gh
ba "Zggh]h bkke_"~h\Zgby ykgh qlh ihfZ?"u gZ ]m[Z0o [m/
I _o h[jZzaph\ m dhlhjuo |I_fi_jZlmjz dzZie_izZz~_gby \ur_

Dbkehlgh_ b dZj[hgbevgh_ gqbkeZ hij_"_eyeb kh]eZkgl
©ljhA"mdpby ~_dhjzZlb\ghc dhkf_Ibdb gZ "bjh\hkdh\hc hkg
g_kdb_ mkeh\by? >Zggu_ ij_"klZ\e_gu \ IZ[e

LZ[ebpZz
Hij_~_e_gb_ dbkehlgh]lh b dZj[hgbevgh]h gbkeZ \ il

H[jZa_p Dbkehlgh_ qbkeh ﬂzbwﬁffé%h—qbkeh
/1 SURIHVVLRQDO
3XSD
/DPHO
(VVHQFH
‘jl \baz"

Ghjfzlb\gu_ agZq_gby dbkehlgh]l]h b dzZj[hgbevgh

f] DHG ] b g_ [he__ ] DHG ] khhI\_IkI\_ggh Lhevd
kh~_j bl ghjfbjm_fh_agZg_gb_ k\h[hAguo dbkehl dhlhjh_
ehlgh_ gbkeh qlh \ihke_~kl\bb fh' I ijb\_klb d g_[eZ]h

kI\byf \ \bA_ jza”jz _gby hl ihfzZ”~u b \Ukmrb\Zgbb dh b ]
ihnfZ7u 3XSD b :jl \baz' kh~_j ZI ~himklbfh_ agZq_gb_ dZ

g_gbc Ij_\ur_gb_ ~Zgghlh ihdzZzazl_ey fh™ _I k\b”A_I_evkl\h!
kh”_j°Zgbb ijhkluo dZj[hgbevguo kh_~bg_gbc gZijbf_j
“h\ qlh g_[_ahizkgh b fh _I ijb\_klb d [ukljhfm ijh]lhjdZ

fz~_ ihy\e_gbx g_ijbylghlh aZiZoZ b mom”~r_gbx ihlj_[b
< oh”"_ ZgZebaZ Im[guo "_gkdbo ihfz~ gZ “bjh\hkdh\h
eZgu ke_"mxsb_ \u\h”u



h{jza_p /1 SURIHVVLRQDO bf__Il I_fi_jZImjm dZie_izZ"_
hiI\_IkI\m_1 ghjf_ Dbkehlgh_ gbkeh ij_\urZ_I| ghjfm 1Ih hj]lZg
fm f_Ih"m bkke_"h\Zgby ~Zgguc h[jZa_p bf__1l iehlgh_ h”ghj
ihdjulb_ Wlibd_IdzZ kh”_j bl \kx g_h[oh”bfmx bgnhjfZpbx DZ
gbkeh kbevgh ij_\urZ_1 ghjfm < khklZ\_ Ihdkbgguc ihebwl
kiI\_ggh "~Zgguc h[jZa_p g_ j_dhf_g~h\Zg d bkihevah\Zgbx

h{jZza_p 3XSD PLVV bf__I I_fi_jZlmjm dZie_iZ~_gby 1
ki\m_1I ghjf_ Dbkehlgh_ gbkeh ij_\urZ_1 ghjfm Ih hjl]Zghe_il
Ilh m bkke_~h\Zgby “Zgguc h[jZa_p bf__| e_]Jdh_ h~ghjh~gh_ i
Wlibd_1dZ kh”_j bl \kx g_h[oh”"bfmx bgnhjfZpbx DZj[hgbevg
hiI\_TklI\m_I ghjf_ >Zgguc h[jZa_p j_dhf_g”~h\Zg d ijbf_g_ghb:
g_ kh~_j bl Thdkbgguo dhfihg_glh\

h[jZa_p (VVHQFH bf__ I | _fi_jZImjm dZie_iz”~_gby fK
eh g_ij_ \urz | ghjfm Ih hjlZzghe ilbq_kdhfm bkke ~h\Zgbx *
bf__Tiehlgh_ g _h~Aghjhrgh_ ihdjulb_ WIibd _1dZ kh”_j bl \kx

bgnhjfZpbx DZj[hgbevgh_ gbkeh ij_\urzZ_I ghjfm H[jZa_p j_
d bkihevah\Zgbx | d g_ kh”~_j'bl aZij_s_gguo \_s_kI\ \ k\h

h[jza_p /IDPHO bf__I I_fi_jZlmjm dZie_izZ~_gby jZ\gmx
gh_ gbkeh ~Zgghlh h[jZapZ ij_\urZ_1 ghjfm [Ihfz~Z bf__1 jh\gh
ihdjulb_ Wlbd_IdZ kh”_j bl \kx g_h[oh?*bfmx bgnhjfZpbx DZ
gbkeh ~Zgghlh h[jZzapZ ij_\urz_I| ghjfm < khklz\_ bf__Ilky
ZjihfZlbg_kdZy hkgh\Z b kbgl_Ibg_kdbc djZzkbl_ev qlh y\ey_|I
>Zgguc h[jZa_p g_ j_dhf_g~h\Zg d ijbf_g_gbx

hljZza_p :jl \baz™ bf__I1 I_fi_jZlmjm dZie_iZ"~_gby fK
gbkeh ij_\urz_1I ghjfm 1h hjljZghe_ilbg_kdhfm bkke_~h\Zgbx
NZ bf__Il iehlgh_ h~ghjh~rgh_ ihdjulb_ [_a dhfdh\ Wlbd_Idz

g_h[oh~*bfmx bgnhjfZpbx DZj[hgbevgh_ gbkeh khhiI\_Ikl\m_|I
a_p j_dhf_g~h\Zg d bkihevah\Zgbx

< khhI\_IkI\bb k \ur_baeh _gguf bf__Ilky Ijb h[jZapZ dhlhji
"h\Zgu d bkihevah\Zgbx ih hjl]Zghe_ilbg_kdbf agZq_gbyf b ih
iZkghklb WIlh h[jZapu JXSD BlZeby (VVHQFH Ilhevrz :jl
P_gZ ~Zgguo h[jZaph\ jm[e_c khhI\_IkI\_ggh H”
| _eb dbkehlgh]h b dzZj[hgbevgh]h gbk_e gb \ h*rghf h[jZap_
x|l ghjfZlb\guf agZq_gbyf

Kibkhd ebl_jZImiju

IZgur_\: B Hp_gdZ dhgdmj_glhkihkh[ghklb ihfZ” Im[gl

lhjh~zZ 1_jfb : B 1Zgur_\ Dj_ZlbxgZy wldhghfbdZz
< — K o+Q
IZgur_\: B Bkke_"h\Zgb_ dhgdmj_glhkihkh[ghklb Im[gL

ehdZevghf jugd_ ?_Ih"hf ©p_g9gZ@+@3dZq_kl\h B 1Zglt
[bag_k imlb b jZa\bko¢ — K g+0



;hlhfhe : B Hp_gdZ ihdZazZl_e_c dzZq_kI\Z ~_dhjzZlIb\gh
fheh”uo mqg_guo \ j_r_gbb ZdimZevguo ijh[e_f kh\j_f_g
k[hjgbd fZl_jbZeh\ F_""mgZjh~ghc kim~_gq_kdhc gZmc
< g ;_elhjh” d+@ HZjeAdhjh~r]1Ba” \h :GHH ©;_e
jh~rkdbc mgb\_jkbl_I dhhi_jZpbb wdhghfbdb @+igz\Z2
<bghljz~h\z : < DZr_exd L Y KjZ\gbl_evgZy hp.
lj_[bl_evkdb_ ij_~ihqgl_gby ijb \u[hj_ kj_~kI\ ~_dhjZIkt
db "ey Im[ j_Zebam_fuo \ jhagbqgghc Ihjlh\hc k_Ib K
< <bghl]jz~h\Z L Y DZr_exd <_klgbd Kb[bjkdF
ihlj_[bl_evkdhc dhhki_jZpbb —K d+0
LJ LK L_ogbqgq_kdbc j_lezf_gl LZfh  _ggh]h |
iZkghklb iZjnxf_jgh dhkf_Ibg_kdhc ijh*mdpbb k b
] —85/ KWWS GRFV FQWG UX GRFXPHQW

gby

LJ LK L _ogbg_kdbc j_lezf_gl LZfh  _ggh]lh khx
ghklb miZzdh\db?2 k baf gz -Hh8B[[JKWWYS GRFV FQ
GRFXPHQW NZ1Z h[jZs_gby

K\_~_gby h[ Z\lhjZo

celmoh\Z YgZ <ez kitmjh\glddlZz Gh\hkb[bjkdbc | _ogheh]
bgklblml nbebZe Jhkkbckdh]h Jhkm~Zjkli\_ggh]h mgb\_
kulbgzZz L_ogheh]bb >bazZcg Bkdmkkl\h Jhkkby
guc ijhki_dl H PDLO QWLFKLPWHFK#\DQGH[ UX

IlhimrbgkdzZzy ?e_gzZ <de&gjv Ny gZmd ~hp_gl az\_~»
n_"jhc obfbb obfbg_kdhc I_ogheh]bb b Ih\Zjh\_~_gby (
gheh]lbq_kdbc bgklblml nbebZe Jhkkbckdh]lh Jhkm~ZjklI\
bf : G DhkulbgZz L_ogheh]bb >baZcg Bkdmkkl\h
[bjkd DjZkguc ijhki_dl H PDLO SHY#QWLUJX UX

$OWXKRYDBWXGB®W 1RYRVLELUVN L_kKkKQRORJLFD
.RV\JLQ 6WDWH 8QLYHUVLW\ RI 5XVVLD .UDVQ\ $Y
QWLFKLPWHFK#\DQGH[ UX

3RWXVKLQVNDRDQ®IHEIDWH Rl 7THFK B6FLHQFH $VVF
RI WKH '"HSDUWPHQW RI &KHPLVWU\ &KHPLFDO 7HF
1RYRVLELUVN L_kKQRORJLFDO ,QVWLWXWH EUDQF
5XVVLD .UDVQ\$YH 1RYRVLELUVN 5XVVLD



M>D

‘h2jydh\Z G | =jhfh\z : >

Fhkdh\kdzZy Jhkm”~Zjkl\_ggZy zZzdz”~_fby \_I|_jbgZjghc f_~bpb
eh]bbF<: bf_gb D B Kdjy[bgZz

D <HIJHKM H D:Q?KL<? =J?Q?KDBO CH=MJLH<

ghc hp_gd_ dZq_kI\Z b fbdjh[bheh]bq_kdF
h fZ]hd ©9HQQMV2 b ©7HRV?2a < jZ[hl_ hlf_«c
gb_ Zkkhjlbf_glZ ijh~*md iblZzgby qZklh \_~_1 d nZevkbnbdZpbb ijh”’
gu ijhba\h”bl_e_c Ch]mj d h"bg ba ihimeyjguo dbkehfhehqguo ijh”i
\ jZpbhg |bIZgby kh\j_f_ lh g_eh\_dz g_ azkljzZzoh\zZg hl ihA"_ehd
klhygguc dhgljhev dZq_kI\Z b [_ahiZkghklb fhehgghc ijhAmdpbb ijbh
agzZqbfhklv :\lhjzZfb wdki_jbf_glZevgh ihdZazZgh khhI\_Ikl\b_ ch]mjlh
ghjfZzlb\gh |I_ogbqg_kdbo "hdmf_glh\

Dexq_\u_ kehhBhqgZy ijhfure_gghklv ]j_q_kdbc chlmjl nmgdpbhgZz
IZgb_ dZgq_kl\h [_ahizkghklv

KIZlvy ihk\ys_gZ Ih\Zjh\_~7
li_qa_kdbo chlmjlh\ Ihjlh\uo
Ih\
| dz
ggh

%RGU\DNRYD 1 3 *URPRYD $
ORVFRZ 6WDWH $FDGHP\ RI 9HWHULQB 0\ 0 HE\LWFIDEHL @ Q G ¢
0%$

7+( 48%$/,7< 2) *5((. <2*+8576

H DUWLFOH LV GHYRWHG WR WKH FRPPRGLW\ HYDOXDWLRQ F
HN \RJKXUWV RI WKH EUDQGY ©9HQQ V2 DQG ©7HRV? 7KH HJS
WHQ OHDGV WR IDOVL{FDWLRQ RI SURGXFWYV E\ PDQXIDFWXUH
N SURGXFWV LQFOXGHG LQ WKH GLHW RI PRGHUQ PDQ LV QR
HFRQVWDQW TXDOLW\ DQG VDIHW\ FRQWURO RI GDLU\ SURG>
HULPHQWDOO\ GHPRQVWUDWH WKH FRPSOLDQFH RI \RIJIKXUW!
FKQLFDO GRFXPHQWYV

\ZRUGWD LU\ LQGXVWU\ JUHHN \RIJIXUW IXQFWLRQDO QXWULW

<\_™ glkhehqggZy ijhfure_gghklv k_]Jh~gy bf__1 klZImk h~gh
g_crbo a\_gv_\ Z]jhijhfure_gghlh dhfie_dkzZ g_ihkj_"~kI\_
xsbo \ jZa\blbb wdhghfbdb Jhkkbckdhc N_~_jZpbb JZa\b\:
hljzkev kihkh[kI\m_I j_ZebaZpbb J]hkm~ZjkI\_gghc iheblbdl
ki_g_gby ijh~h\hevkl\_gghc [_ahiZkghklb kljZgu < djbabkg
h[mkeh\e_gguo jZaebqgufb nZdlhjzfb khojZg_gb_ ijh*h\hev
\bkbfhklb Z 1zZd _ fhgblhjbg] \uimkdzZ dZq_kI\_gghc b [_ahi
pbb ijbh[j_IZ_I hkh[mx agZgbfhklv > @

Bggh\Zpbhggu_ | _ogheh]bb fhehqghc ijhfure_gghklb \ gZklt
j_rZxl khpbZevgmx ijh[e_fm kh\j_f —glgmhdhzg[gbkl\@*hjh\vy
gZk_e_gby aZ kq_I| kgZ[ _gby hl_q_klI\_ggh]lh ijh*rh\hevkl\_g
"mdlzZfb h[ezZ”"Zxsbfb e_q_[gh ijhnbezZdlbg_kdbfb k\hckI\Zfb
xshfb ihc*_j"Zgbx bffmggh]h klZImkZ hj]l]ZgbafzZz GZ[ex"Z_Ilky



baf_g_gbb ihlj_[bl_evkdbo ij_"ihgl_gbc \u[h]j ihdmiZl_e
gZ\eb\Z_1ky gZ h[h]Zs_gguo b nmgdpbhgZevguo ijh"md]l

Fhehggu_ ijh"mdlu \ kbem ihimeyjghklb y\eyxlky g_hlt
eyxs_c ijh~mdlh\hc dhjabgu ihlj_[bl_e_c Z IZzd _ bf_gg
ijh"h\hevkl\_gguo Ih\zZjh\ gZb[he__ ihegh kihkh[gZ m~"h
ghklb gZk_e_gby \ jZpbhgZevguo b k[ZeZgkbjh\Zgguo ijh
Chlmjl [_a \kydh]h khfg_gby fh gh hlg_klb d ijh"mdlZf
gby kihkh[kl\mxsbf khojZg_gbx a~hjh\vy q_eh\_dzZ P_g
ehfhehgghlh ijh*mdlZ h[tykgy_Ilky [h]Zluf obfbg_kdbf kh
kujvyfhehdzZ Z 1Zd _ hkh[ufb azd\ZkdzZfb ijbf_gy_fufb
kdhf ijhp_kk_ qglh \ blh]_ hdZau\Z_I| ha”hjdbeb\kdis_ _ b
N _ckl\b_ gZ jZaebqggu_ kbkl_fu b hjl]Zgu gq_eh\_dzZ > @

JZ[hlu jy*Z Z\lhjh\ < = :1Znhgh\hc F < 1ZeZ]lbghc E
E < =hem[_\hc G B >mgq_gdhibki\g/ts]bgpurgdhtggh |1_og
g_kdhfm h[hkgh\Zgbx jZkrbj_gby Zkkhjlbf_gzZ b dhgljhe
Ilh\hc ijh"mdpbb > @

JZkrbj_gb_ Zkkhjlbf_glZ ebg__d ijh~h\hevkI\_gguo Ih'
eh \e_q_Il aZ kh[hc m\_ebg_gb_ g_"h[jhkh\_klguo ijht
eyxsho gZ ijbez\db g_dzZqg_kI\_ggu_ ijh~mdlu iblZgby I
\hafh gh kgbablv k bkihevah\Zgb_f Zkkhjlbf_glghc bgnt
kiI\_gghc b dhebq_kl\_gghc nZevkbnbdzZpbb > @

< k\yab k \ur_baeh _gguf "ey fhehqghc bg"mkljbb hkh]
qg_gb_ bf__I ihklhygguc dhgljhev dZq_kI\Z b [_ahiZkghl
guo Ih\Zjh\ yl\eyxsbcky ijbhjbl_Ihf *ey ijhba\h”*bl_e_c gZ i
dhgdmj_glhkihkh[ghklb ijh*mdpbb b a”hjh\vy ihlj_[bl_ey

P_ev gZklhys_c {zZIhaijh\_"~gZy hp_gdzZ dzZq_kI\Z ]j_q
Imjlh\ Ihjlh\uo fZjhd ©9HQQTV2 b ©7HRV?

< azZ”"Zgb bkke_"~h\Zgbc \oh”beh

— ijh\_klb ZgZeba miZzdh\db b fZjdbjh\db ch]mjlh\

— hp_gblv dZg_kl\h ch]lmjlh\ ih hj]Zghe_ilbg_kdbf b
dh obfbqg_kdbf ihdZazl_eyf

— bamgblv fbdjh[bheh]bg_kdmx [_ahiZkghklv ch]mjlh\

Gh\bagZz jzthwdki_jbf_glZevgh h[hkgh\ZgZ j_dhf_g”~Zpb
chlmjlh\ Thjlh\uo fZjhd ©7HRV?2 b ©9HQQTV?2 ihlj_[bl_eyi
ijh mdlu a*~hjh\h]h iblZgby

F_Ih~u bkke_"~h\Hfgtbd!Zfb bkke_"~h\Zgby \u[jZeb ]j
chlmjlu Ihjlh\uo fZjhd ©9HQQYV2 b ©7HRV?2a j_Zebam_

Jhyhec k_Ib < jZ[hl_ ijh\_~_g ZgZeba miZdh\db b fZz
=HKL J d+Q bkihevah\Zgu h[s_ijbgylu_ f_Ih
hjlZghe ilbgq_kdbo =HKL J BKH =HKL %
dh obfbg_kdbo =HKL d+0 =HKL d+0 =HKL

[bheh]bg_kdbo ihdZazZl_e_c¢ LK LJ "ey mklZgh\e

lj_[h\Zgbyf ~_ckl\mxs_c g_hjfZIb\gh | _ogbqg_kdhc "hdmf_



J _ameviZlu bkke FRA&PHb\dZ ijh h\hevkI\_

gguo Ih\Zjh\ \L
I V\hafh ghklv ihdmiZz

ihegy_| bgnhjfZpbhggmx nmgdpbx b "Z_
Ihl Th\zZj dhlhjuc \ [hevr_c kl_i_gb kfh _I m~h\e_I\hjblv _Jh i
BgnhjfZpby ij_"~klZ\e_ggZy gZ ihlj_[bl_evkdhc fZjdbjh\d_ bk
chlmjlh\ hlh[jZ  _gZ \ 1Z[ebp_
FZjdbjh\dZ ch]mjlh\hc ijh"mdpbb
j_Zebam_fhc \ jhagbqgghc Ihjlh\hc k_Ib
GzZbf_gh\Zgb Lhjlh\Zy fZjdZ ch]mjlZ
ihdZazl_ey ©9HQQVa ©7HRV?
2 3
GZbf_gh\Zgb_| Chimjl 9HQQTV =j_q_|Kdben §IZTif26 =j_e_kdbc
ijh"mdlZz jZevguc aeZdb k de_IlqZldhg evgZz
FZkkh\Zy ~hey
‘bjz
GZbf_gh\Zgb_| BBHH ©LJ:KL?> IJH>:DHKH ©KZ\mrdbg Ijh*mdl?
f_klhgZoh ~_glblhkkby DZem'kdZy hfeeZjmkv ] ;j_kl
balhlh\bl_ey Baghkdh\kdbc j g k |Beghkgdb DmiZeu
me E_gbgz *
Lh\Zjguc agzd
FZkkzZ g_Ilh ]
Khklz\ ijhAmdlZkehdh h[_a'bj_ggh_| Fhehdh ghjfZebah\Zggh_
mdZazZgb_f \ohaysdddkdZ ijh[bhlbq_lkidZtkl jbah\Zggh_ njmdlh
dhfihg_glh\ fbdjh hjlZgbaf®iFLG R S\WlQZVhegbl_ev ©DbghZ
%LILGREDFWHU&RBNEBI D FbY njmdlhaz| \h~Zz
k f_gZ lud\u k_f_gZ evgZz
~jgZ dbghz k_f_gz ih~kh
egmoZ djZzofze dmdmjmaguc
fzd ebfhgguc dhgp _gljb
jh\Zgguc khd gZIimjZevguc
ZjhfzZlbazlhj ©l_qgq_gv_2 k
bkihevah\Zgb_f azZzd\Zkdb ba
|_jfhnbevguo fhehqgighdbk
euo klj_ilhdhddh\ b|[he]Z]j
kdhc fhehgghdbkehic iZehqdb
Ibs_\Zy p_gghklv } ;_edb ;_edb
@bju @bju
MJe_\h2u Mle_\h2u
Kh™_j Zgb_
fbdjhhjl]Zgbafh\ T 7
g_f_g__ DH?]]
BgnhjfZpby
h gZebqgbb
dhfihg_glh\ ;_a =FH BgnhjfZpby hlkmlkI\m_lI
ihemqg_gguo k
ijbf_g_gb_f =FH




HdhggzZgb_ 1Z[ebpu

2 3

Mkeh\by 0jZg_|gby Ojzgblv ijb |I_fiQjjzlghilv ijb I_fi_jZImj
“ fK b hlghkbl_evghthae¥moz hl ~h f
ghklb \ha"moZ g_ [he

>Z1Z ijhba\h”kI\Z

Kjhd JTh~ghklb kmihd kmihd

>hdmf_gl \ LM DrD KL; D+
khhI\_lkl\bb k
dhlhjuf ijh~md|
[ue ijhba\_"_g
b fh™_I [ulv

b~ _glbnbpbjh\iZg

BgnhjfZpbhggu
agzZdb

:gZeba fZjdbjh\db chlmjlz LF ©7HRV?2 \uy\be hlkmlkI\
dhfihg_glZo \ khklzZ\_ ihemqg_gguo k ijbf_g_gb_f =FH >
hiI\_lklI\bb ki LJ LK ke_"m_I11ljzdIh\Zlv ke_"
ijb balhlh\e_gbb ~Zgghlh ijh"mdlZ eb[h g_ bkihevah\Z¢
lu eb[h bo dhebqg_klI\h f_g__ LZzdbf h[jZzahf gZg_¥
d_ bgnhjfZpby chlmjlh\ h[_bo fZjhd hljz zZ_1 Ij_[h\Zgby
=HKL J +Q ©ljh"mdlu ibs_\u_ BgnhjfZpby "“ey
"Z_I'\k_ hkgh\Zgby kqblZlv ijh*mdpbx [_ahiZkghc

HjlZzghe_ilbg_kdb_ ihdZazZl_eb y\eyxlky gZb[he__
jbyfb hp_gdb bo dZqg_kI\Z \ nhjfbjh\Zgbb ihlj_[bl_evk
Amdlh\ iblZgby < oh”~_ bkke_"h\Zgby mklZgh\le_gh ¢
b dhgkbkl_gpbb \dmkm b aZiZom Z 1Zd _ p\_Im ch]m
jhd m~Ah\e_I\hjyxIl Ij_[h\Zgbyf =HKL 2+ ©Chlnm
gbg_kdb_ mkeh\by?

Ijb hij_~_e_gbb nbabdh obfbgq_kdbo ihdZazZl_e_c \uy\e
chlmjlh\ ©9HQQfV2 b ©7HRV? khkkBAhbeZklI\_Qggh ijb j_
lezf_glbjm_fhc ghjfq @4@dkb~rZaz g_ h[gZjm _gZ qlh |
kI\m_1 h ijZ\bevgh ijh\_~_gghc |I_jfbg_kdhc h[jZ[hld_ ijh"i
hij_~ e _ggZy fZkkh\Zy "hey "bjZ "ey ch]lmjlh\ ©9HQQ TV

b glh khhI\_IkI\m_I bgnhjfZpbb ih *ZAdgeidg ihd
ghc gZ ihlj_[bl_evkdhc fZjdbjh\d_

Fhehdh b ijh~mdlu _lh i_j_jzZ[hldb j_Zebam_fu_ gZ I_
kdhc N_"_jZpbb ih”e_"ZI hlyazZl_evghfm ih~I\_j "~ _gbx
[A\Zgbyf > @ KhhI\_IklI\b_ Ij_[h\Zgbyf fbdjh[bheh]bq_Kk:
kljhlh dhgljhebjm_Ilky \h \k_o kn_jZo ~_yl_evghklb ibs_
klb Fbdjh[bheh]bg_kdbc dhgljhev hkms_kl\ey_ |ky gz \I
]bg_kdh]lh ijhp_kkZ k p_evx h[_ki_q_gby [_ahiZkghklb
N"ey ihlj_[bl_ey > @



Fbdjh[bheh]bg_kdb_ bkke_~h\Zgby ijh[ ch]lmjlh\ "hdZaZekt
ijhAmdlZo [Zdl_jbc ]jmiiu dbr_qghc iZehgdb kh”_j Zgb_ "jh
\urZ_| mklZgh\le_gguo LJ LK ghjf gb kth&lZ\b DH? ]
eh b _"“bgbgguo dhehgbc ey ch]lmjlh\ Ihjlh\uo fZjhd ©9H
khhi\_IklI\_ggh Dhebqg_klI\_ggh_ kh”_j Zgb_ aZd\Zkhqgghc fb
\beh “ey ch]mjlZ lhjlh\hc fZjdb ©O@@aYmjlZilhjlh\hc fZj
db ©7HRV% ° DH? ]

AZdexq_glh[h[sZy j_amevIZlu ijh\_~_gguo bkke_"h\Zgbc
hif_Iblv khhiI\_lkl\b_ bamq_gguo hj]l]Zghe_ilbg_kdbo g_dhlh
fbg_kdbo ihdZazl_e_c |j_[h\Zgbyf ~_ckl\mxs_c ghjfZlb\gh
Ahdmf_glZpbb MklIZgh\le_gh hlkmlkli\b_ mkeh\gh iZlh]_gghc f
jZapZo ch]lmjlh\ Ih kh~_j Zgbx aZzd\Zkhgghc fbdjhnehju fh g
e_aghklb ]Jj_g_kdbo ch]lmjlh\ Ihjlh\uo fZjhd ©9HQQfV2 b ©7HRYV

Kibkhd ebl_jZImju

:]Znhgh\Zz < = :m”bl dZq_kI\Z ch]mjlh\ ijhba\_"~_ggu
HHH ©WjfZgg?® < = :1Znhgh\Z G | ;h%jydh\z :dimZe
fu khpbzZzevgh wdhghfbqg_kdh]lh jZa\blby kh\j_f_ggh]h h[s_
I _ ¢, f_""mgZjh~ghc aZzhqghc gZmqgh ijZdlbg_kdhc dhgn
ji_~ F 1 JZabgZz E G RfzZdh\hc G-IXbjK\ fNghHM "] @
<H Dbjh\kdbc =FM Fbga”"jz\Z IJKkkbW+J

;hljygp_\Z B W JZajzZ[hldZ I_ogheh]bb h[h]Zs_gguo «
ihevah\zZgb_f ihjhrdzZ ba ezZzfbgzZjbb yihgkdhc B W
F < 1ZeZ]lbgZz L_ogheh]by b Ih\Zjh\_~_gb_ bggh\Zp

\uo ijh*mddh\ —« - K o+Q

;h~jydh\Zz G | ljh[e_fu ijh*h\hevklI\_gghc [_ahiZkghklb JI
N_"_jZpbb \ mkeh\byo izg~_fbb G | ;h*jydh\z F J FZf
jh\_~_gb_ 1 _ogheh]by wdki_jlbaz bggh\Zpbhggu_ j_r_«
Ib\u jZa\blby fZl_jbZeu ,, gZpbhgZevg— BZkddg ijzZdl dh
N=;HM <H F=:<FFBF<: bf D B Kdjy[bgzZ d+0Q
;h~rjydh\'z G | Hp_gdZ dZq_kI\Z b fbdjh[bheh]bg_kdhec
A _lkdhlh iblZzgby \ mkeh\byo ij_"ijbylby HHH ©K\Zjh]®
dh\z : : Qm\Zgh\Zz GZmqgu_ b ijzdlbg_kdb_ hkgh\

\Zjh\_~ _gby | _ogheh]bb hjlJZzgbazZpbb dhff_jg_kdhc ~_

wdheh]bb k[ GZpbhgZevghc gZzmqggh ijZdlbg_kdhc dhgn
e_lg_fm x[be_x N=;HM <H-F=<<Bb; D B Kdjy[b

gZ Fhkd\Z Ahh<_IDgbl]E o+

;hrjydh\Zz G | :dimZevghklv jZajzZ[hldb b bkihevah\Zghb
klh\ fbdjh[bheh]bqg_kdh]h dhgljhey fhehdZ b fhehqgghc
G | ;h~jydh\z ? : Dmp_gdh ;_ahizkghklv b dzqg_kI\t

kI\_gghlh kujvy b ijh~h\hevkl\by k[hjgbd <k_jhkkbckdhc g
dhgn J=NAKO: bf D : LbfbjyRhkd\Z WclbKblZ[eb
rbg] — K D+



=hem[_\Z E < Dbkehfhehqgguc ijh”mdl nmgdpbh
gby E < =hem[_\Z H B >hefZlh\Z F B B\Zgph\Zz

— < — K +0
Ezil_\z F > Hkgh\gu_ djbl_jbb b”_glbnbdZpbb b n
Imjlh\  F > EZil_\Z D F I_jk_pdZy D Zdnekl]incijh ™ m

b h[jzah\Zgby fZl_jbZeu ;, F_""mgZjh~ghc gZmqggh i
_j_gpbb ihk\ys_gghc e _Ilbx dZn_"ju klzZg~Zjlbaz
pbb b I_ogheh]bb ijh*mdIlh\ iblZgby FZ]lgblh]lhjkd ;z
hi\' j_2FZ]gblhlhjkd FZ]gblhlhjkdbc Jhkm~ZjkI\_gg
kdbc mgb\_jkbl_I bf = B -GhkhW@Z+Z4'1 :/$-9/
E_~_g_\Z ? G :dlmZevgu_ Zki_dlu ijhba\h”*kI\Z fh
nmgdpbthevgh]h gZagZq_gby ? G E_"~_g_\Z G

[

\_~ gb_ I_ogheh]lby b wdki_jlbaz bggh\Zpbhggu_ |

Ib\u JZa\bIby fZl gZp gZmagghRhikAadZ dhgn<_IDgb]Z
— K 2+0

'XQFKHQNR 1 , $ QHZ DSSURDFK WR GHYHORSI
IXQFWLRQDO LQJUHGLHQWYV 1ID\D 'XQRRB GNUMRFH\6
7HFKQLTXHV DQG 7HFIOBRORJ\ — 3 D +D

"2, —('1 13.9%.

6PROQLNRYD ) 3URGXFWLRQ WHFKQRORJ\ DQG Q>
IRU GLHWDU\ QXWULWLRQ ) 6PROQLNRYD 6 7R
,QWHUQDWLRQDO -RXUQDO RI ,QQRYDWLYH 7HFI
,-,7((  —9RO— ,VVXH3 D+Q 661 D+0

K\_~ _gby h[ Z\lhjZo

yh~rjydh\Z GZlZeby I1daXgh\gldhe gZmd “hp_gl dZn_"j
_"~_gby 1_ogheh]lbb kujvy b ijhAmdlh\ “b\highlh b jZk
oh ™~ _gby N=;HM <H ©Fhkdh\kdZy Jhkm~Zjkl\_ggZy ZdZzZ’
f_"bpbgu b [th oghehpdb D B Kdjy[bgz? Jhkkby
kd\Z me Kdjy[bgz H PDLO ERGU\DNRYD#JPDLO F

=jhfh\Z :e_dkzZg"jZ *klmbdbkhdgZ N=;HM <H O©OFh
kdZy l]hkm~Zjkl\_ggZy zZdz"~_fby \_I_jbgZjghc f_"bj
]bb-F<: bf D B Kdjy[bgZz® Jhkkby ] Fhkd\Z me
H PDLO DOHNVDQGUDBJURPRYDB #PDLO UX

%RGU\DNRYD RDWBOGDWH Rl 6FLHQFHV LQ %LROR
'"HSDUWPHQW Rl &RPPRGLW\ 6FLHQFH 7HFKQRORJ\ ¥
$QLPDO DQG 9HJHWDEOH 2ULJLQ QDPHG DIWHU 6 $ .|
RI 9HWHULQDU\ OHGLFLOH D Q&NY LIRELIQFKBR O R EW U\ D
ORVFRZ 5XVVLD ERGU\DNRYD#JPDLO FRP

*URPRYD $0OHNODXQGEGHIW ORVFRZ 6WDWH $FDGHP\ R
DQG %LRWHBKQRENRIADELQ 0%$ 6NU\DELQ $YH
5XVVLD DOHNVDQGUDBJURPRYDB #PDLO UX



M>D

=Z\jbgZ H : <bghljz~h\zZ >
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

KJ:<GBL?EVG:Y HP?GD: D:Q?KL<: KIHJLB<GH=H
BG<?GL:JY J;AGUO IJHBA<H>BL?E?C

< jz [hI Z\lhju ijh\_eb kjZ\gbl_evgmx hp_gdm dizig_gh\adbgbeh\uo |
1Zgl_e_c jZaguo ijhba\h”bl_e_c GZ ihlj_[bl_evkdhf jugd_ ij_"klZ\e_g
hh[j ab_ kihjlb\ghlh bg\_glZjy >ey kjZ\gbl_evghc hp_gdb dZq_klI\z
h{t_dlZ bkke_ 7AgZgeéyc I[jh\h"bezkv hp_gdzZ dzZq_kI\Z gZ khhI\_Tkl\b
gbyf ghjfZib\gh | _ogbq_kdhc ~hdmf_glZpbb

Dexq_\u_ kehy gdz dzq_kI\Z kihjib\guc bg\_glZjv 1Zgl_eb kljmdl
Ibf_glZz

*DYULQD 2 $ 9LQRJUDGRYD ' $
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

&203$5%$7,9( 48%/,7< $66(660(17 2) 632576 (48,30(17
2) 9$5,286 0$18)$&785(56

7KH DXWKRUV FRQGXFW D FRPSDUDWLYH DVVHVVPHQW RI WKH T
GLIIHUHQW PDQXIDFWXUHUV 7KHUH LV D ZLGH YDULHW\ RI VSRUYV
FRPSDUDWLYH DVVHVVPHQW RI TXDOLW\ IRXU VDPSOHV RI GXPEE
LV FDUULHG RXW IRU FRPSOLDQFH ZLWK WKH UHTXLUHPHQWYV R

. H\ZRU®BWVHVVPHQW TXDOLW\ VSRUWY HTXLSPHQW GXPEEHO

< ihke_7ng__ \j_fy \k_ [hevr_ b [hevr_ ex”_c ljZlyl k\hb "_c
kiI\Z gz kihjl b kihjlb\gh_ h[hjm~h\Zgb_ | d kihjl b jZaech
g_kdb_ mijz g_gby klZeb hij_~_e_gguf |lj_g~hf g_ lhevdh kj
Ih wihc ihgylghc ijbgbg_ p_evx jZ[hlu y\behkv ijh\_~_gb_ kj
hp_gdb dZqg_kI\Z kihjlb\ghlh bg\_glZjy

H[t_dlIhf bkke_"h\Zgby \u[jZgu ]Zgl_eb ijbf_gy_fu_ ey a
g_khf Zwjh[bdhc djhkknblhf Iy _ehc Zle_Ibdhc

Bkke_"~h\Zgb_ kljmdImju Zkkhjlbf_glZ ]Zgl_e_c \ fZ]ZabgZ
fzkl_ja ihdZzau\lzZxl qgqlh gZb[hevrbc m”~_evguey &Zigy x| ]Zgl
Ibc nblg_khf b Zwjh[bdhc

GZ jbkmgd_ ij_"klz\e_gZ kljmdImjzZz Zkkhjlbf_glzZ ]Zgl_e_c i

Kljmdimjz zkkhjlbf_glZ ]Zgl_e_c ih \bAZf kihjlz



Lzdbf h[jzahf ]Zgl_eb ey aZgylbc nblg_khf khklZ\be
i_ Zkkhjlbf_glz
< 1ZJe ij_"klZ\e_gZ bgnhjfZpby ih q_luj_f bkke_"m_

LZ[ebpZz
Hkgh\gZy bgnhjfZpby ih bkke_"~m_fuf h[jZzapZf
GZbf_gh\z . . . )
S TR bzan  HIZa_p HljZa_p Hljza_p
GZbf_gh\ZgbkZgl_eb =Zgl_ep =Zgl_eb =Zgl_eb
banr_eby \bgbeh\u\bgbeh\u_ g_hij_gh\u] g_hij_gh\u|
Kljzgz . - . .
ijhba\h"kI\Z‘]hkkby Jhkkby i_eZjmkv ;leZjmkv
Pihkknbl

eZy Zle |Ibdz
_k zwjR[bdZ

libf b Nblg_k|l Nblg_k Ly _eZy Zle|
10T_9_9% _Zzwih[bdzzwjh[bdznblg_k Zwj

>ey kjzZ\gbl_evghc hp_gdb dzZq_kI\Z [ueb \u[jZgu h[t
gbeh\u_ ijhba\h”~kI\Z Jhkkbb b ]1Zgl_eb g_hij_gh\u_ ijhbe
>Zggu_ h[jZapu \aylu ~ey ijh\_~_gby hp_gdb ba fZ]Zabg.

Hp_gdm dZq_kI\Z ijh\h~beb gZgqbgZy k hp_gdb iheghlu

Dz ~Zy ]zZgl_ev i_j_f_gghc fZkku “he gZ khijh\h"
kIVhf ih wdkiemzZlZpbb gZ jmkkdhf yaud_ hnhjfe_gagt
=HKL J 0+0 ©=Zgl_eb i_j_f_gghc b ihklhyggh
kdb_ mkeh\by? > @

< l1Z[e ijb\_~_gZ bgnhjfZpby b”_glbnbdZpbb ih fZjdt

LZ[ebpZ
AN _glbnbdZpby ih fZjdbjh\d_ bkke_~m_fuo h[jZapl
1Zgl_e_c ]bfgZklbg_kdbo

GZbf h\z in. . )
dZ_agZI_egy)_ I'-ﬂJZa_p Hliza_p H[]Za_p Hljza_p
2 3
GZbf_gh\zgh ,-28!_eb =Zgl_eb =zgl_ebh =Zgl_eb

c

— \bgbeh\u_ \bgbeh\u_g_hij_gh\ug_hij_gh)

K\_”~ _gby h kljZg

ij_"ijbylbb ba]h Jhkkby Jhkkby i_eZjmkv ;_eZjmk
Ih\bl_e_
HHH ©?\jh HHH ©?\jh HHH ©LjbhHH H©Lj h
Xjb~bqg_kdbc DeZkkbd2 DezZkkbda\bkla ij h\b k ij h
Z™j_k b dhglizd]l YjhkezZ\e} YjhkeZ)\¢v~ bl_e_c| [_ "bI e_c
guc |l_e ijh"ZIPIZ |_e JN I_e hnbk hnbk
] Fbgkd |J] Fbgkd |J;
K\_"~_gby h ijb
- = Ilheb\bgble ITheb\bgble . .
f _gy_fuo fZI| h h G_hij_g G_hij_g
ibZeZo oehjbn oehjb”




Hdhggzgb_ 1Z[e

2 3

<_k d]
Dhfie_dlghklv rl
Mkeniby wdkjemz 0jZgblv ijbojZgblv ijb

Pob 012998 | rzggluo  G_I AAgiugzimjigfi_jzImj| g_
b ljzgkihjlbjh Yur FR \ur FK
\Zgby - _
F_kyp
1h”» \uimkdz
=ZjZglbcgu_|hly
aZl_evkI\Z blkjadl "Zggluo G_1 NZgguo f_k f_k
kem '[u ba”_eby

Bkoh”y ba “Zgguo IZ[ebpu fh gh k~_eZlv \u\h” qglh h[jZ
hi\_IkI\mx!| Ij_[h\Zgbyf \ gZklb bo fZjdbjh\db =HKL J (O
|l _eb i_j_f gghc b ihklhygghc fZkku L_ogbqg_kdb_ mkeh\by?

h[jZzaph\ b ijb hikmlkl\bb gZ fzjdbjh\d_ ]Zgl e _c 1Zdbo *

eh\by o0jZg_gby Z 1Zd _ ]ZjZglbcgu_ h[yaZl_evkI\Z ke_"m_
khhi\_IkI\m_I| Ij_[h\Zgbyf =HKL J d+0Q
>Ze__ ijh\h*behkv bkke_"~h\Zgb_ khl]eZkgh =HKL J

jbl_evgu_ bkke_~h\Zgby ijh\h*"bebkv khleZkgh =HKL J
g_Z\lhfZlbg_kdh]h ~_ckl\by F_Iljheh]bg_kdb_ b I_ogbqg_kdb_
iulzgby?2 \ highr_gbb baf_j_gby fZkku ba”_ebc > @

J amevlZlu bkke_"h\Zgby ihdZazl_e_c ij_"klZ\e_gu \ IZ]e

LZ[ebpz
J_amevlZlu baf_jbl_evguo ihdZazZl_e_c bkke_"m_fuo h[jZ

GZbf_gh\Z : ; . . .
ihdZ_agZI_eJyt?‘T—[h\ng— THKL H[jZa_p H[jZa_|p H[jZza_p H[jZa_

FZkkZ kgZjyrz d] 2+Q

>ebgZ ]Zgl_eb ff 2+

>bzf_1j jmqdb ff @@

KhleZkgh ~hidmf_g Jhah\uyc
P\ I IZpbb ijhbal\h?bah\uc i_jeZ| @_elulc A_e|guc
I_ey fmlj

KhleZzkgh ihemqg_gguf "Zgguf ba IZ[e fh gh k~_eZlv \u\t
luj_ bkke_"m_fuo h[jZapZ ]Zgl_e_c ]bfgzZklbq_kdbo khhl\_Ik
gbyf =HKL J d+0



Kibkhd ebl_jZImju

=HKL J +0 =Zgl_eb kihjlb\gu_ i_j_f _gghc
fZkku >We_dljhggu€ B5Km Kkk\@W SV EDVH JDUDQW
s_gby

=HKL J g+0 <_ku g_Z\lIhfzZlbg_kdh]h ~_ckl\b
kdb_ b |I_ogbqg_kdb_ Ij_[h\Zgby BkiulZgby—>We _dlI

85/ KWWSV EDVH JDUDQW UX 7ZIZ h[jZs_gby
Bgl jg_| fZz]Zabg ©KihjlfZkl_ja >We _&I8d g KWW BN K ¢
Z2ZZ VSRUWPDVWHU UX 7ZIZ h[jZs_gby

K\_~ _gby h[ Z\lhjZo

=Z\jbgZ Hev]Z :e_ipgkih?¥dZl_ev dZn_"ju Ih\Zjh\_"_gb
i_jlbau Ih\Zjh\ :GHH <H P_gljhkhxaZ JN ©Kb[bjkdbc mg
[bl_evkdhc dhhi_jZpbb? Jhkkby 1 Gh\hkb[bjkd
H PDLO ]DGRRPND#PDLO UX

<bghljZz"h\Z >Zjvy :eh[dkgZXglZcky dmjkZ Ihjlh\h |I_oc
g_kdh]h nZdmevl_1Z :GHH <H P_gljhkhxazZ JN ©Kb[bjkd
lj_[bl_evkdhc dhhi_jzZpbb? Jhkkby ] Gh\hkb[bjkd
H PDLO ]DGRRPND#PDLO UX

*DYULQD 28BBWX¥UHU 'HSDUWPHQW RI &RPPRGL)
(I[DPLQDWLRQ 6LEHULDQ 8QLYHUVLW\ RI &RQVXP
1RYRVLELUVN 5XVVLD ]DGRRPND#PDLO UX

9LQRJIJUDGRYBWXGHQW )DFXOW\ RI &RPPHUFH DQC
8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRQ . ODU[ $
]JDGRRPND#PDLO UX



M>D

=m[Zgh\Z > : :glhgh\z ? <
Bjdmlkdbc ]hkm~ZjklI\_gguc mgb\_jkbl_lI

BKIHEVAH<:GB? F?LH>H< ;BHL?OGHEH=BB >EY
1?23J?J:;HLDB HJ=:GBQ?KDBO HLOH>H< IBS?<HC
IJHFURE?GGHKLB

jZ[hldZ ebd\b”guo hjl]Zgbqgq_kdbo hloh”h\ ibs_\hc ijhfure_gghklb
[t_dlh\ ijbagZgz i_jki_dib\ghc b p_e_khh[jZaghc P_ev jZ[hlu ba
b bkihevah\Zgby f_Ih~Ah\ [bhl_ogheh]bb ~ey i j jZ[hldb ieh”hh\hs
jdmikdhc h[ezklb F_Th~ru wfibjbq_kdb \'I g [bhl_klbjh\Zgb_ khy
kq lgu_ Gzblhe__Tij_~ihglbl_evguf ~ey \_jfbdmevimju \ dZq_KkI\_ [z
1Z hdzazeky e Igbc Zdlb\guc be FZdkbfZevgmx wnn_dlb\ghklv \_jfl
ihdZazeb kf_kb hkzZ~dh\ klhgguo \h” b hloh”u dZimklu beb dZjlhn_ey
gheh]bq dey ko_fz \ jfbdhflhk“)]h\ngy ieh"hh\hsguo hloh”h\
exq keh\Zfbljzgknhjfzpby i_j jZ[hldZ hjlZgbq_kdb_ hloh”u

[bhl_ gheh]bb ibs_\Zy ijhfure_ gghklv

*XEDQRYD ' $ $QWRQRYD ( 9
,JUNXWVN 6WDWH 8QLYHUVLW\

7+( 86( 2) %,27(&+12/2%< 0(7+2'6 )25 352&(66,1*
25%*$1,& :$67( )520 7+( )22' ,1'8675<

7KH SURFHVVLQJ RI OLTXLG ZDVWH IURP WKH IRRG LQGXVWU\ ZLV
SURPLVLQJ DQG H[SHGLHQW 7KH SXUSRVH RI WKH SDSHU LV WR V
PHWKRGV IRU SURFHVVLQJ RUJDQLF ZDVWH IURP WKH IRRG LQG
XVHG DUH HPSLULFDO LQFOXGLQJ ELRWHVWLQJ VRFLRORJLFDC
¢cQGLQJV WKH PRVW RSWLPDO IRU YHUPLFXOWXUH DV D EDVH
'XULQJ YHUPLWUDQVIRUPDWLRQ PL[WXUHV RI VHZDJH VOXGJH
DUH SURFHVVHG PRVW HIIHFWLYHO\ 7KH DXWKRUV GHYHORS DQ

H\ZRUGWUPLWUDQVIRUPDWLRQ SURFHVVLQJ RUJDQLF ZDVWH EL

< j_clbg] kZfuo djmiguo dhfiZzgbc Bjdmlkdhc h[eZklb ih \uj
ijhba\h”"bl_e_c ijh~mdlh\ iblZgby ©Bjdmlkdbc fZkeh bjdhf
ehj_q_gkdh_2 ©Mkhevkdbc k\bghdhfie_dk& ©DZjzZ\Zc? ©:g

[[bdz®d ©@_e_agh”~hjh'gbd® ©;hevr__eZgkdh_2& ;he__ lul
hkms_kl\eyxl *_yl_evghklv k\yaZggmx k jhagbgghc lhjlh\e_
A ckli\m_| jhagbqguo jugdh\ KZzZfufb djmigufb Ihj]Jh\ufb dh

yleyxlky ©FZyd2 ©P_gljZevguc jughd? >hey djmiguo k_I_\
©:[khexl2 ©HfD?C2& ©OE_glz2 ©F?LJH Dwr wg” D_jjb? ©M/
I_ jhagbqgghc Ihjlh\eb khklzZ\ey_

Hkgh\gufb \b”"Zfb hjl]Zgbq_kdbo hloh”h\ ibs_\hc ijhfure_ggh
]Jh j_1bhgZ y\eyxlky ih"kheg_qgZy ema]Z b oehidh\Zy r_emoZ
i_jvy djh\v b n_dZebb bkihjg_ggu_ h\hsb b njmdlu Z 1zZd"_
fZl_jbZe dZjlhggu_ dhjh[db miZdh\hgqgZy [mfZ]Zz



< Bjdmlkdhc h[eZklb ~_ckl\mxl \k_]h iylv ij_"ijbylbc
gh\ghc \b”* ~_yl —<ehgjlzkhddZz hloh~h\ _s_ hdheh Pj_ni
azZgbfzZxlky gzZklbgghc i_j_jZ[hldhc |I_o beb bguo \b”h\
rZzy qZklv hloh~h\ bjdmlkdbo ij_"ijbylbc hlijzZz\ey_Iky gZ
gu ©;_ ehj_qg_gkdh_2 b ©Mkhevkdbc k\bghdhfie_dk?2 bkih
\'dZq_kI\_ m~h[j_gby

HiZkgu_ hloh”u ih*jZza”_eyxlky gZ deZkkh\ hiZkghklt
kl_i_gb bo \j_"~ghlh \ha”_ckl\by gZ hdjm Zxsmx ijbjh~gn
\v_g_eh\_dz > @ Ibs_\u_ hloh”u b dZjlhg hlghkylky
klb < gZklhys__ \j_fy kms_kI\m_I jy® kihkh[h\ i_j_jZ[hl
hloh~h\ dezZkkbq_kdbfb yleyxlky k'b]Zgb_ b aZkuidZ h
hgguf kihkh[Zf hlghkylky \_jfbdhfihklbjh\Zgb_ fmevqghbj
iezaf_ggzZy i_j_jz[hldZz

P_ev jZ[Rhluamqg_gb_ \hafh ghklb bkihevah\Zgby f_Ih"
eh]bb ~ey i_j_jZ[hldb hj]Zgbg_kdbo hloh”h\ ibs_\hc ijhf
dmlkdhc h[eZklb

AZ~Zqb
ih~h[jzZlv [Zah\uc km[kljzl ~ey \_jfbljZzgkmhjfZpbhb F
N _eblv gZb[he__ ij_"ihqglbl_evguc \b” hj]j]Zgbg_kdbo hlo!

ghlh \_jfbdhfihklbjh\Zgby
khklZ\blv I _ogheh]bg_kdmx ko_fm \_jfbdhfitbkdbjh\Zg
hloh~h\ ~ey ij_"ijbylbc ibs_\hc ijhfure_gghklb
hp_gblv wdhghfbqg_kdb_ iZjZf_lju I_ogheh]lbb \_jfl
hloh”h\
ijhzgZebabjh\zlv i_jki_dlb\u \g_"j_gby |I_ogheh]bb
fZpbb hloh”~h\ ibs_\hc ijhfure_gghklb gZ jughd Bjdmlkdh
<ukhdzZy wnn_dlb\ghklv i_j_jZ[hldb hj]Zgbgq_kdbo hloh”
fbdmevimju ihdZazgz \ jZ[hlZo B G Lblh\Z b D D ;h]lml
b ? < :glhgh\hc > @ GZmqgh ijZdlbgq_kdZy agzZgbfhklv
bamqg_gbb \hafh ghklb i_j_jZ[hldb ieh*hh\hsguo hloh”h\
dh\hgqguo fZl_jbZeh\ iml_f \_jfbdhfihklbjh\Zgby b \ jZajZz
I_ogheh]lbqg_kdhc ko_fu Hkh[h_ \gbfZgb_ m~_ey_Iky kh
dbf zZki_dlzf \g_"j_gby ~"Zgghc |I_ogheh]bb gz ij_"ijbyl
fure_gghklb Bjdmlkdhc h[eZklb
H[t_dIZfb bkke_"~h\Zgbc y\eyebkv [bhfZkkZ “h ~_\uo
1Zgbg_kdb_ hloh”u Ihjlh\hc Ihgdb fZ]ZabgzZz ©KeZzZlz2 B
q_kdb_ j_]bkljzpbhggu_ b wdki_jbf_glZevgu_ f_lh”~u [bhl
bkihevah\Zgb_f \_jfbdmevimju khpdbhetgbegb&dbi_jki_dlb
\g_"j_gby I_ogheh]lbb \_jfbljZgknhjfZpbb hj]Zgbqg_kdbc
gu_ f_Ih~u "ey hp_gdb wdhghfbg_kdbo ihdZaZzZl_e_c
GZ i_j\hf wlZi_ ijh\_eb wdki_jbf_glZevgu_ bkke_"h\zZgtl
kljzlz ~ey \_jfbdhfihklbjh\Zgby hjl]Zgbg_kdbo hloh”h\ i
e_gghklb < dzZq_kI\_ [Zah\h]h km[kljZlZ bkihevah\Zeb



HK< mlbebaZpby dhlhjuo y\ey_Iky h*ghc ba \Z'guo wdheh]|
Bjdmlkdhc h[eZklb HkzZ"db wWkiihdyujdZdp *njZdpby Kkh~_j ZsZy
hjlZzghfbg_jZevgu_ \_s_kI\Z \u”~_ey_fu_ [bhp_ghahf Zdlb\gt
p_kk_ _1h "bag_"_yl_evghklb ijb j_ZebaZpbb |I_ogheh]lbb [b
jZ[hldb klhgguo \h™ > @

>ey ijh\_~_gby [bhl_klIbjh\Zgby bkihevah\Zeb dhgl_cg_ju jZz
jZ\gu_ qZklb kt_fgufb i_j_]hjh~rdZfb b gqZrdb I_ljb < h”~gm
lh dhgl_cg_jZ b gqZrdm I_Iljb ihf_sZeb dhgljhevgmx ijh[m h]
\h \lhjmx gZtkkke_"m_fuc km[kljzZl \ Ihf °_ dhebqg_kI\_ < dz ™
dhgl_cg_jZ b gqZrdm I_ljb azimkdZeb ih A hkh[b gq_j\_c
jZeb i_j_]lhjh~rdb Dhebqg_kI\h g_j\_c \ dZ"*hc qZrd_ b hlk_d_
kimkly b qzZkZ ihke_ gZqZeZ wdki_jbf_glZ \ugbkeyy ijb
khhighr_gb_ f_"~m dhgljhevgufb b hiulgufb h[jZapZfb

< h[hbo kemaZyo gZb[he__ij_"ihglbl_evguf ey \_jfbdmevln
[Zah\h]h km[kljZlZ hdZaZeky e_Ilgbc Zdlb\guc be gzt
Ibl_evguf e_Ilgbc be i | _jfhh[jZ[hlZgguc be ihdZaZe g_

guc j_amevlzl

K p_evx hij_~_e_gby hilbfZevguo hj]Zgbg_kdbo hloh”h\ hj]Zg
\hc ijhfure_gghklb 2ey \_jfbljZgknhjfZpbb bkihevah\Zeb [ZgZg}
gu_ dZjlhn_evgu_ emdh\u_ fhjdh\gu_ dZimklgu_ hloh”?u

ljbf_gyeb f_Ih™ ij_n_j_gpbb gq_j\_c k blhthNudsithdZzazl_e _:
ghc kehy dhijheblh\ > @ ]phgjhepHduns_gguc q_j_a dbr_qgbd
g_j\_c dhlhjuc hgb \u[jZku\Zxl gZ ih\_joghklv ihg\u \ \b"_
jbdh\ "bzZf_Ijhf @+@ ff >ey hp_gdb kdhjhklb \_jfbljZgknhijf
ah\Zeb dhgl_cg_ju k ijhajZzqghc kl_gdhc jZa"_e_ggu_ gZ g_
dZ ' "mx dZf_jm ihf_sZeb ih ] kf_kb hjl]Zgbg_kdbo hloh”
km[kljzlZ HK< e_lg_c \u”_j db khhI\_IkI\_ggh < dZ "mx
kdZeb ih g_j\y <u'b\Z_fhklv q_j\_c khklZ\bezZ \ kj_n~g_f
k_jbx wdki_jbf_glh\ ih [bhl_klbjh\Zgbx k bkihevah\Zgb_f q
Ba bkke_"m_fuo ieh"hh\hsguo hloh”h\ q_j\b gZb[he__ wnn_
[ZIlu\Zeb dZimklm gZ emqr_ q_f dhgljhev dZjlhn_ev
jbpzZl_evgu_ j_ameviZlu ihemqg_gu ijb *h[Z\e_gbb hloh”h\ [Z

lj_~klzZz\e_ggZy gZ jbkmgd_ jZajzZ[hlZggZy |_ogheh]bqg_kd?:
Nj_gbx l_ogheh]lbb \_jfbljZzgknhjfZpbb gZ ij_"ijbylbb \dexqZzZ_1 |
wlZiu ih”lhlh\dZ ysbdh\ aZiheg_gb_ bo m\eZ g_gguf [Zah\u
[bhfZzkkhc g_j\_c i_jbhrbqg_kdh_ ~h[Z\e_gb_ hjlZgbqg_kdbo
AN _gh kihkh[Z k[hjzZ [bh]mfmkZ \dexgZxsbo ~h[Z\e_gb_ hj
oh”h\ \  ysbd kt_f kl_ghd k[h]j [bhlmfmkZ q_j_a "~gy q_j\
kzZfb \ ysbd k hj]Zgbg_kdbfb hloh~Zfb ~h[Z\e_gb_ kehy hlo
ysbd kgylb_ \_jog_]h kehy gq_j_a gZkh\ a”~_kv [m"_1 hk¢
\_c k[hj [bhlmfmkZ H”"bg pbde azZgbfz_|I f_kyp



L _ogheh]bq_kdZy ko _fz \_jfbdhfihklbjh\Zgby hloh”

* KoHcTpynpoBaHue AMUKOB CO CheMHBIMH TOPIEBBIMH CTEHKAMU
o6bemom 0,8 M2 (100 AmmMKOB)

* Pa3menienre AIUKOB B 3aHUH

* 3aroNHeHNe SIMUKOB 0a30BEIM CYyOCTpaTOM Ha 2/3 OT BEICOTHI SIIIHKA

* YBnaxxueHue cyocrpara
(mocTostHHOE nojepxanue Biaxnoctu 70 — 80%)

* 3anoaHeHHe SAIMUKOB KOMITOCTHBIMH YEPBAMU 11O 10 TBIC. 1IIT. HA SINTUK

€C€CECL

* JloGaBneHne OpraHMYeCKHX OTXOA0B 1 pa3 B 2 mAHsA
B pa3zmepe 3— 5 ¢M 110 BCeH MOBEPXHOCTH SIIUKOB

GZ \Ihjhf wizi_ jZkkgblZeb wdhghfbq_kdb_ ihdZazl_ et
eh]lbb \_jfbdhfihklbjh\Zgby ij_~ijbylb_f ibs_\hc ijhfure_g:

fh gh i_j_jz[Zlu\ZIlv Il hjlZgbg_kdbo hloh”h\ \ f_kyp be
emqgZy ijb[uev feg jm|[ lhgdz [_am[ulhgghklb\ ~_g_

luk jm[ kjhd hdmizf_flaskdB JZkqg_| wdhghfbg_kdbo ihc
ij_"eh” _gghc | _ogheh]bb ihdZaZe __ p_e_khh[jZaghklv

AZlI_f \uykgbeb highr_gb_ bjdmlkdbo ijhba\h”bl_e_c b
Ih\ iblZgby d \g_”"j _gbx I_ogheh]bb \_jfbljZgknhjfZpbb
oh"h\ Khpbheh]bg_kdbc hijhk ijh\h~beky k ih fZy \
g_f mgzZkl\h\Zeb hjlZzgbazZpbc jZkkuedZ hkms_kl\leye
ljhgghc ihglu < j_amevlzZl_\uy\le_gh qglh \ Bjdmlkd_
| _j_kh\Zgu \ i_j_jZ[hld_ hj]l]Zgbg_kdbo hloh~h\ ijb wlhf
aZbgl_j_kh\Zgu \h \g_"j_gbb bf_ggh |I_ogheh]bb \_jfblj.
h"bg mqgzZklgbd g_ hldZaZeky hl \g_"j_gby

<u\h”u

HilbfZzevguc khklZ\ km[kljzIZ ~ey \_jfbdhfihklbjh\Zg
guo hloh”h\ e _lgbc Zdlb\guc be dZimklZ wnn_dlb\g
dZjlhn_ev

lj_"eh _ggZy | _ogheh]lbq_kdZy ko_fZ \_jfbljZgknhjfZ
kqblZgZ gZ h~bg f_kyp b \dexgqZ_1I| ke_"mxsb_ wlZiu ih"]
ysbdh\ [Zah\uf m\eZ g_gguf kmJ[kljZIlhf gZ \ukhlu \g_
g_j\_c b *h[zZ\e_gb_ ieh”hh\hsguo hloh”h\ k i_jbh~bggh!
k[hj [bhlmfmkz kihkh[Zz



JZkg_| wdhghfbqgq_kdbo ihdZaZl_e_c ij_~eh _gghc |I_ogl
p_e_khh[jZaghklv b wnn_dlb\ghklv kjhd hdmizZ_fhklb kh
ij_~ijbylbc ibs_\hc ijhfure_gghklb Bjdmlkdhc h[eZklb azZ
\Zgu \h \g_"j_gbb I_ogheh]bb \_jfbljZzgknhjfZpbb hloh”h\

J_dhf_g”Zpbb
JZkijhkljzgblv kj_~b Ihjlh\uo b ijhba\h?kI\_gguo ij_"ijbyl
\hc ijhfure_gghklb bgnhjfZpbx h ij_bfms_klI\Zo bkihevah\Zgt
]bb \_jfbdhfihklbjh\Zgby hj]Zgbg_kdbo hloh”h\
Mkh\_jr_gklI\h\ZIv f_Ih”u i_j_jzZ[hldb hjl]Zgbqg_kdbo hloh”h\
\Zgb_f \_jfbdmevimju k p_evx jZkrbj_gby ki_dljzZ i_j_jzZ[Zlu\
Ah\ b ih\ur_gby wnn_dlIb\ghklb ijhp_kk2z

Kibkhd ebl_jZImju

H[ hloh”Zo ijhba\h”kI\Z b ihlj_[e_gby NA hl ghyljy
>hklmi ba KIK ©=Zjzgl?

H[ hojZzg_ hdjm Zxs_c kj_~u NA hl yg\Zjy ] «
KIK ©DhgkmeviZgllexk?

:glhgh\z ? < <ukhdhwnn_dlb\guc kihkh[ i_j_jzZ[hldb hj
hIoh"h\;chZevkdh]hj_]bth ? < :glhgh\z > B KIhf
"bag_"_yl_ewvghklb < — K @ +

DZjlzZ kZchjd]ZgbazZpbb ba j_]JbhgZ Bjdmlkdhc h[eZklb >
guc j_kmje® KWWSV ZZZ VSDUN LQWHUID[ UX ~

Dhg?jzZlv_\Z D < Khklhygb_ b i_jki_dlb\u jZa\blby jhagl
eb \ Bjdmlkdhc h[eZklb D < Dhg”*jzZIlvAZ —Fheh”hc mq
< — K g+85/ KWWSV PROXFK UX DUFKLYH
NZIZ h[jZs_gby

Dhi_evgbdh\ G < 1lhgylb_ b deZkkbnbdZpby hloh”h\

dh\ : : > _Jlyj_\z :RUOG VFLHQFH SUREOHP VDQG

klzl_c ;;;,,, F_'"mgZjh~rghc gZmqggh ijZdlbg_kdhc dhgn_j_

az bxgy —1_pazZz ©GZmdZ b Ijhk\_s_gb_2 Bl =mey_\
- K D+

Kihkh[ hij_"_e gby Ihdkbgghklb kj_” ijb \_jZbdmevib\bj!

_gl IN B=M > K Ihlzih\ > B KIlhf -

IlhghWzZ< aZy\e him[e [xee «

LblhY B G <_jfbdmevimjZ gZmqgu_ hkgh\u “hklb"_gh\
\u B G Lblh\ D D—;lkfdkiZGBB ijh[e_f wdheh]bb DZa
GM bf :ev NZjZ[b k



K\_~ _gby h[ Z\lhjZo

:glhgh\Z ?e_gZ <ezZ"dZbih\[phe gZmd ~hp_gl bkihe
hfyaZzgghklb azZz\_"mxs_]lh dZn_"~jhc Ih\Zjh\_~_gby b v
N=;HM <H ©Bjdmlkdbc ]hkm~Zjkl\_gguc mgb\_jkbl_12a8 F_
kilbIml wdhghfbdb b ebg]\bklbdb Jhkkby ] Bjdml
kdzy H PDLO HYDQWRQRYD#LG LVX UX DQWRVKNI

=m[Zgh\Z >Zjvy :e_dkBog“jphdgZ N=;HM <H ©Bjdmlkdbc
kI\_gguc mgb\_jkbl_ 12 F_""mgZjh~guc bgklbIml wdhghfb

Jhkkby ] Bjdmlkd me MeZg ;ZlhjkdZy H PDLO \

$QWRQRYD &DPIRIGOWH RI 6FLHQFH LQ %LRORJ
'"HSDUWPHQW RI &RPPRGLW\ 6FLHQFH DQG ([DPLGC
8QLYHUVLW\ ,QWHUQDWLRQDO ,QVWLWXWH RI (FRQF
6WU ,UNXWVN 5XVVLD HYDQWRQRYD#LG LVX

*XEDQRYD 'BBMWMPGHQW ,UNXWVN 6WDWH 8QLYHUV
RI (FRQRPLFV DQG /LQJXLVWLFYV 80DQ %DWRUVI
VHQLQD #\DQGH[ UX



M>D

=mk_ \Z A B @ _[h: <
OZ[Zjh\kdbc Jhkm~ZjkI\_gguc mgb\_jkbl_| wdhghfbdb b ijZ\Z

J:AJ:;HLD: L?0GHEH=BB B LH<:JH<?>G:Y
0:J:DL?JBKLBD: >@?F: IHKUR?GGHC ;BHEH=BQ?KDHC
P?GGHKLB

KIZlvy ihk\ys_gZ bkke_~h\Zgbx Zkkhjlbf_glzZ b dzq_kI\Z ~*_fZ j_Zek
d_]1 OZz[zZjh\kdZ jzZajZ[hld_ j_p_ilmju b I_ogheh]bb ~*_fZ ih\ur_gghc
p_gghklb gZ hkgh\_ ylh® ebfhggbdZ dblZckdh]lh b _]h Ih\Zjh\_~ghc oZ

Dexqg_\u_ kehlZf |I_ogheh]by ijhba\h”kI\Z hp_gdZ dZq_kI\Z ebfhgghbd

*XVHYD = =KHER $ 9
.KDEDURYVN 6WDWH 8QLYHUVLW\ RI (FRQRPLFV DQG /D:

L18&5($6(" %,2/2*,&%/ 9$/8( -$0
7(&+12/2*< $1' &2002',7< &+$5$&7(5,67,&6

7KH DUWLFOH LV GHYRWHG WR WKH VWXG\ Rl WKH UDQJH DQG TXI
WKH GHYHORSPHQW RI D UHFLSH DQG WHFKQRORJ\ IRU MDP RI |
&KLQHVH OHPRQ EHUU\ DQG LWV FRPPRGLW\ FKDUDFWHULVWLF\
.H\ZRUGNDP SURGXFWLRQ WHFKQRORJ\ TXDOLW\ DVVHVVPHQW

> f—wlh njmdlh\h y]h~rgh_ dhg”bl_jkdh_ ba”_eb_ jZagh)
p_gljbjh\Zgguo njmdlh\uo dhgk_j\h\ gZjy"m k \Zj_gv_f b ih\l
LZdhc kihkh[ dhgk_j\Zpbb njmdlih\ ieh”h\ b y]h” ihalhey_|I
bo Z Izd _ [_kij_iylklI\_ggh mihlj_[eylv \ ibsm I\zj*u_ njmd
ylh~u gZijbf_j Zc\m beb k j_adbf \dmkhf gzZijbf_j ebfhg
> _fij_n~klz\ey_I kh[hc "_e_hJ[jZzagh_ dhg”bl_jkdh_ ba”_eb
gh jzkij_"~_ezggufb \ gzf ieh”"Zfb ylh~Zfb beb bo qzZklyfb
\Zj_gvy bkoh”rgh_ kujvz g_ “he gh hklz\ZIvky p_euf b fh _I
ijhp_kk_ \Zjdb beb *_ bagZqZevgh [ulv gZj_aZgguf beb ~jh[
"he ' _g ijbh[j_IZlv dhgkbkl_gpbx "_e_b g_ "he _g hklzZ\ZIvky ij
P_evx bkke_"h\Zgby y\eyeZkv jZajzZ[hldZ | _ogheh]bb b I
jZdl_jbklbdz ~"_fZ ih\ur_gghc [bheh]bg_kdhc Zdlb\ghklb
>ey jZkdjulby p_eb jZ[hlu g_h[oh”bfh [ueh j_rblv ke_"mxs
k~_eZlv h[ahj ebl_jZImju ih hkgh\guf Zki_dlZf nhjfbjh
kiIvz ~°_fh\
bkke_~h\Zlv kljmdImjm Ihjlh\hlh Zkkhjlbf_glz ~"_fh\
ijh\_klb kjzZ\gbl_evgmx oZjzdl_jbklbdm dzZqg_klI\zZz ~"_f
fuo \ IThjlh\hc k_Ib
jZajzZ[hlZlv I _ogheh]lbx b j_p_ilmjm ~°_fZ ih\ur_gghc
kdhc ZdlIb\ghklb
ihemqg_ggu_ j_amevlZlu h[h[sblv \ nhjf_ \u\h”h\ b ij_"eh



Gh\bagZ jzZz[hlu khklhbl \ ZdlmZevghklb ~Zgguo h Ihj]t
b dzq_kI\_ ~"_fh\ j_Zebam_fuo \ Ihjlh\hc k_Ib ] OZ[Z]jh
jZ[hld_ hjblbgZevgh]h j_p_ilz ~ _fz

< =HKL B+Q AT _fu ih kihkh[m balhlh\e_gby ih"j
— gZ kl_jbebah\Zggu_

— gZ g_kl_jbebah\Zggu_

< azZ\bkbfhklb hl j_p_ilmju kl_jbebah\Zggu_ ~"_fu fh]n
e_gu k gZbf_gh\zZgb_f ©khfZkgihechc "he_c kmobo \_s_KklI\

> fu fh]lml [ulv \blZfbgbabjh\Zggu_ | _ balhlh\le_gg
_f Zkdhj[bgh\hc dbkehlu \blZfbgZ K b ~jm]bo \blZfbgh\
\blZzfbgguo kf_k_c¢c Lzd _ ~" _fu ~_eylky gZ njmdlh\u_ b

< ] A _fZ kh”_j blky ijb[ebabl_evgh @+ 1 mle_\

] "bjh\ DZehjbcghklv ~°_fZ khklZ\ey_1I| ijb[ebabl_e:

] ijhAmdlzZz b fh _I \Zjvbjh\Zlvky \ aZ\bkbfhklb hl kujv

GbadhdZehjbcgu_ ~" _fu k ihgb _gguf kZoZjhf beb [_a
kh~_j ZI ijb[ebabl_evgh ] mle_\h~h\ ] [_edh\ ]
ghklv 1Zdbo ~*_fh\ khklZ\ey_| ijb[ebabl_evgh dDZe >

Lzd _ ~"_fu fhlml kh~_j ZIv [hevrh_ dhebq_KkI\Z \blZfb
A fu ba ylhru dem[gbdZ \brgy dexd\Z ba Zi_evkbgZz

D nzZdlhjzf nhjfbjmxsbf dZg_kl\h ~°_fh\ JeZ\guf h[jZa
kujv_ b I_ogheh]lby ijhba\h”"kI\Z Kujvzf ~ey ~°_fZ kem’
fhjh _ggu_ ieh”u b ylh*u Hgb “he gu [ulv p_evgufb bet

ljb ijhba\h”rkI\_ A~ _fZ djhf_ njmdlh\h ylh~*ghlh kujvy
0Zj "~ _ebjmxsbc Z]_gl i_dlbg 2Z]zZj zZ]Zj "~_eZlbg "ey i]
fhc dhgkbkl_gpbb dbkehlu Zkdhj[bgh\Zy khj[bgh\Zy

L_ogheh]bg_kdbc ijhp_kk ijhba\h”kI\Z ~°_fZ kdeZ"u\Z
ihke_~h\Zl_evguo hi_jZpbc > @

— ih”lhlh\dZ kujvy

— baf_evq_gb_ b i_j_f_rb\Zgb_ bg]lj_"b_glh\

— gZ]lj_\ b i_j_f_rb\Zgb_
jZaeb\ \ 1Zjm

— kl_jbebazpby &b

— hoezZ ~_gb_

> fu ba fZebgu b dem[gbdb \k_]*"Z [m"ml| kZfufb ihimd
ex[bfufb H~”rgZdh jZaghh[jZab_ Zkkhjlbf_glZ hg_gv \Z g
\h~bl_eb " _fh\ IjZlyl [hevrb_ j_kmjku gZ ihbkd b kha”"Z
Ih\ b I_ogheh]bc

;hevrmx ihimeyjghklv gZ[bjzxl ~*_fu ba g_ijb\ugguo \b"
ijbf_j khkgh\u_ rbrdb e_i_kldb jha [_jzah\lucltkhd eb’
Ajm]lb_ Fgh]bo ihlj_[bl_e_c ijb\e_dzZxl g_h[uggu_ \dmku

MiZzdh\dz ~ey " _fh\ g_ bf__1 1Zdh]h jZaghh[jZaby dZ
\b”» miZzdh\WbdeyggZy [ZgdZ ;hevrhc ijhjul\ \ kn_j_mizd
kn_ezZez dhfizgby :H ©Wkk_g Ijh~rZdrg :=2 aZimklb\ \ ijhb



Ahec iZzd WIZ dhfizgby yley_|lky ijhba\h”bl_e_f kZfuo ihimeyj
Jhkkbb dhlhju_ \uimkdZxlky ih” Ihjlh\hc fZjdhc ©FZo__\t2 >

ljhiz]lzg”~zZ "\b _gby a”~hjh\h]lh h[jZaZ “bagb k dZ ~uf ~gz
hfhjhlu Ex”b \kz [hevr_ ijb~_j b\Zxlky ijbgpbih\ ijZ\bevghlh
l[jhbalh~bl_eb b ij_"ijbgbfzl_eb Ih _ g_ hlklzZxl hl kh\j_f_gg
pbc < dz ~hf fzZz]Zabg_ fh gh \klj_Iblv ihedb b kl_eeZ b k 7
ijh mdlzfb Hkgh\gh_ gZijZz\e_gb-wWlhvlkhgbh[gBklmjh\gy kZ
0ZjZ \ ijh*mdliZo Ihwlhfm [hevrmx ihimeyjghklv aZ\h_\Zeb kZo
gZijbf_j kl_\by kmdjZehazZ njmdlhazZz b “jm]b_ <h i_j\uo |
eb mf_gvrzZxl dhebg_kl\h m]Je_\h~h\ Z \h \lhjuo hklZ\eyxl
kez~rdbc \dmk [_a \j_"Z ey a“hjh\vy

Jughd ieh”h\h y]h~ghc dhgk_j\Zpbb \ Jhkkbb bf__1I [hevrt
kilb jhklz ijb wihf jZza\b\Z_Ilky ~hklZlhggh ijhlb\hj_gb\h k h’
[hevrZy qZklv gZk_e_gby kljZgu h[oh”blky ~hfZrgbfb azZ]hlh
iulu\Z_ | hkljhc ihlj_[ghklb \ ZgZeh]bgghc ijh*mdpbb ijhba\_
fure_gguf kihkh[hf qlh g_]ZIb\gh \eby_I| gZ jZa\blb_ hljZke
klhjhgujhkl mj[ZgbaZpbb mkdhj_gb_ jblfZ "bagb b I_g”_gp
gby azZgylhklb “_gsbg Z 1Zd" _ ihklhyggh jZkrbjyxsbcky Zkkl|
gbpu "Zgghc ijh*mdpbb y\eyxlky hkgh\gufb nzZdlhjzfb klbfm
jhkl ihlj_[e_gby ©fzZ]Zabgguo? ieh”h\h y]h*guo dhgk_j\h\ >

>ey ZgZebaZ Zkkhjlbf_glz ~*_fh\ j_Zebam_fuo gZ jugd_
[ueh \u[jZgh fz]Zabgh\ \ dhlhjuo ijh*Zzlky bamqgqzZ_fuc ijh
Ilhjlh\uo fZjhd b ijhba\h~bl_e_c

Bkke_"~h\Zgb_ jugdZ b Zkkhjlbf_glz ~"_fh\ ijh\h~*behkv \ |
[iy ]h~"Z gZ hkgh\_ bamqg_gby Zkkhjlbf_glz kmi_jfzjd_1:
kmi_jfzjd_1Z ©l_ebdzg?® kmi_jfZjd_IZ ©;ebadbc? kmi_jfzZjd_
gbfzjd_1Z ©,z2 kmi_jfZjd_1Z ©(85263%$52 fbgbfZjd_I|Z ©JZa
fzjd_lz ©?klv \kz& b ]bi_jfzjd_I|zZ ©KzZf[_jb?

GZbl[he__ rbjhdh Zkkhjlbf_gl ~*_fh\ ij_"~klZ\e_g \ jhagbqggh
k_Ib ©KZf[_jb? gZbf_gh\Zgbc Z gZbf_gvrbc Zkkhjlbf_gl
\ kmi_jfzjd_I_ ©;elhkdpbc? gZbf_gh\Zgbc

>ey ih”*jh[gh]l]h ZgZebaz jugdz ~"_fh\ \'] OZ[Zjh\kd_ [ue
gu kljmdImju Zkkhjlbf_glz ~"_fh\ ih lhjlh\hc fZjd_ hkgh\ghfi
fZkk_ g_Illh ih p_g_ az d] ih Ibim mizZzdh\db b ih kljZgzZf i

H{h[sb\ \k_ ~Zggu_ fh gh k~_eZlv \u\h® qglh gZb[hevrZy \k
ih Thjlh\hc fZf@FZo__\t2 ih hkgh\ghfderkigbxdzZ b fZebgZ ih
fZkk_ g=Ilh ] ih p_g_ azZ dbeébpizZfahg?d @m[ ih Ibim
miZdh¥dbhc iZd ih kljZg_ ijhb-aVUitrkkb e x

;_a agZgby ihlj_[ghkl_c p_e_\hc Zm~blhjbb keh gh ihkljhb
fZjd_Ibglh\mx kljzl_lbx IlhgbfZgb_ Zm~blhjbb ihalhey_I \u”_
lu ijZ\bevgh ihabpbhgbjh\zZlv ijh~mdl ijhjzZ[hlZlv p_gghklgtl
gby ih~h[jZlv ih*oh”"ysb_ j_deZfgu_ dZgZeu

Hkgh\gu_ gZijZ\e_gby ~ey ihbkdZ bgnhjfZpbb h p_e_\hc Z
g_gb_ ij_"~klz\bl_e_c p_e_\hc Zm~blhjbb hldjulu_ bklhggbd]|
dmj_glu



Bamqg_gb_ ij_"~klz\bl_e_c p_e- WHkh KmfYblhfjlodgh_ gzZijz
e_gb_ ih k[hjm bgnhjfZpbb h p_e_\hc Zm”blhjbb | d a
oh”bl g_ihkj_~kI\_ggh hl ex*_c dhlhju_ y\eyxlky ij_"klZ

Bgl_j\wxf_Ih” dZq_kl\_gguo bkke_~h\Zgbc hg gm _g
ihl _a K ihfhsvx bgl_j\vx fh'gh magZlv h fhib\Zo b ijh]
Zm”~blhjbb HgeZcg hijhku ihalheyxl kha”Zlv Zgd_Im b j
\bl_eyf p_e_\hc Zm~blhjbb | _ fh gh [ukljh hijhkblv [he
ex"_c Lzd "_ fhigh m\b”_Iv h[smx klZlbklbdm ih dZ ~hfi
m~Ah[guc kihkh[ "ey hgeZdRREOQMHKYRUPV

Hldjulu_ bklhgqgbdb "Zgguo bkke_"~h\Zgby jZaebqgguo
Ihf "hkimi_ bkke_~h\Zgby gZ kZcl_ JhkklzZlz

< oh”_ jZ[hlu [ue kha”Zg hgeZcg hijhk ihl_gpbZevguo

khklz\ j_kihg”_glh\ \hreb g_eh\_d ijh b\Zxsbo gZ I_
g_]h <hklhdZz ih fm'gbg b ‘_gsbg \ dZz *hc \hajZz
~h e_I| hi ~h e_| hi ~h e_| klzjr_ e_|

P_evx hijhkZ [ueh \uy\blv hkgh\gmx p_e_\mx Zm~blhjb
"mdlz kha”zZlv ihgbfZzgb_ Ih]h dzd ijz\bevgh ihabpbhgl
\ZIv ijh~mdl Z 1Zd _ hij_"~_eblv p_gh\hc "bZiZahg "ey i]

< j_amevlZl_ hgeZcg hijhkZ [ueb \uy\le_gu g_h[oh”"bf
db p_e_\Zy Zm~blhjby p_gh\hc *"bZiZahg Z 1Zd _ ijbac
gh ihabpbhgbjh\Zlv b j_dezZfbjh\ZIlv ijh~mdl

Hkgh\lghc p_e_\hc Zm~blhjb_c klZeb jZ[hlZxsb_ ~_gsb

~h e_| Z21zZzd _ fm gbgu \ \hajzZkl_ hl ~h e_|

HilbfZevguc p_gh\hc *bzZiZzahg &z |jnfpertC_fZ

Hkgh\gzy fzkkzZ \u”_e_gghc p_e_\hc Zm~blhjbb ijb ihd
sZ_1 \ghfZgb_ gz khklz\ | _ ijb ihabpbhgbjh\Zgbb ijh’
A"bfh ~_eZlv gZ |h glh ~° _f khklhbl ba gZImjZevguo bglj

< oh”_ hijhkZ [ueh \uy\e_gh qlh [hevrbgklI\h g_ hk\_~hf
ebfhggbdZ ihe_a@ghih_ighb "Z\e_gby 7ey kgb _gby ohe_
mjh\gy kZozZjz \ hjl]Zgbaf_ LzZdbf h[jZahf ”"ey j_deZfbjh
gh\_ ebfhggbdZ mihj g_h[oh~bfh ~_eZlv gZ _]1h ihe_agu_

>ey wdki_jlbau dzq_kI\Z \ fZz]Zabg_ ©KZf[_jb?2 HHH ©
jh\kd me Km\hjh\Zz [ueh ijbh[j_l_gh h{jZzaph\ ~ _1
h[jZzapZ ijhba\_~zgguo ~°_fh\ ih gh\uf j_p_ilmjzZf

< ijhp_kk_ jZajzZ[hldb j_p_ilmju b I_ogheh]bb ijhba\h’
[h\Zgh fgh _kI\h \ZjbZglh\ < j_amevlZI_ Iljb j_p_ilmju i
l]Zghe_ilbg_kdbf ihdZzaZzl_eyf [_jzah\uc khd khd fZgvqg"
ebfhggbdz

>ey ithemqg_gby " _fZ gbadhc dZehjbcghklb b k ihgb™ ¢
kZozjz \ dZq_kI\_ ih"keZklbl_ey b kZozZjhazf_gbl_ey [ue
|_jfhklZ[bevguc ih*"kezZkmdljZeeshazZ < dZq_kI\_ aZ]lmklbl_
h[jZzah\Zl_ey [ueb \u[jZgu i_dlbg b Z]Zj Z]Zj



< oh”_ "Zgghc jZ[hlu [ueZ hkms_kl\e_gZ ijh\_jdz \ eZ[hjZ
\byo nbabdh obfbg_kdbo ihdZazZl_e_c Z bf_ggh fZkkh\hc "t
kmobo \_s_kI\ fZkkh\hc “heb Ibljm_fuo dbkehl fzZkkh\hc ’
jZklbl_evghlh ijhbkoh ~_gby b gZebqgb_ ihklhjhggbo ijbf_lI
| _evgh \ ijhba\_"zgguo ~"_fZo [ueb hij_~_e_gu fZkkh\Zy ~h
guo ijbf_k_c kh”~_j Zgb_ \blZfbgZ K b kh”_j Zgb_ j_"mpbjm:

Bkke_"h\Zgb_ ihdZaZeh dhgdmj_glhkihkh[ghklv jZajzZz[hlZ
A fZ ih kjZ\g_gbx k j_Zebam_fufb gZ jugd_ ©Nblg_k " _f ¢
IbgZ b [_jzah\h]h khdz2a ©>"_f [_a kZojz kd Bk dph®>]_fzah\
[_La kZoZzZjzZz gZ hkgh\_ khdzZ fZgvgbajkhddZle hhpcogd® azZ kqzl
Ihlh glh [ueh bkihevah\Zgh kujvz k gbadbf kh”_j Zgb_f m]e_
g_ [ue "h[Z\e_g kZozZj qlh ~_ezZ_1 wlhl ijhAmdl *"b_Ibqg_kdbf
jbl ihlj_[ghklv g_ Ihevdh I_o ihlj_[bl_e_c dhlhju_ ijb~_j b\

\bevghh iblZgby gh b ihlj_[bl_e c kljZ*Zxsbo hil ~"bz[_IZ

Kibkhd ebl_jZImju

> f lhe_agu_ k\hckI\Z khklz\ \j_~ b ijhlb\hihdZazZgh:
guc j_kmjB®/ KWWS YNXVQREORJ QHW SURGXFWYV (
gby

> f >We_dljhgguc—i8EmMjK& WSV ]JQD\WRYDU UX V ']
NZIZ h[jZs_gby

=HKL d+Q > fu H[sb_l_ogbg_kdb_ mkeh\by >
_kmjk@ -85/ KWWSYV GRFV FQWG UX GRFXPHQW
[iZs_gby

> fu b \Zj_gvy dZehjbcghklv gz ] [_edb “bju m]le
ljhgguc j_kmBlb@ KWWSV ERQ:/;W UX NDORULL VODGR
NDORULL G]KHP\ L YDUHQ\D ~ZIZ h[jZs_gby

DZd ©FZo__\t2 klZe ijhba\h~bl_e_f ~° _fh\ <« \ Jhkkbb :
guc j_kmjB®&® KWWS PDKHHY UX QHZV "(/(0(17B,"

i
h

jZs_gby

Jughd \Zj_gvy 2~ _fZ ih\b”eZ \ Jhkkbb L_dmsZy kb
lgha D+Q@ 11 >We _dljfhggue §5k mKRA@V SV
DOWR JURXS UX RWFKRW URVVLMD U\QRN YDUF
WHNXVFKDMD VLWXDFLMD L SURJQR] 10 J0] J

K\_A _gby h[ Z\lhjZo

=mk_\Z Ahy BXZmh\gZdZ N=:HM <H ©0Z[Zjh\kdbc Jhkm~Z
guc mgb\_jkbl_| wdhghfbdb b ijz\z2 Jhkkby ] 0z[Zjh
hd_ZgkdZy H PDLO ]KHER DY#\DQGH[ UX



@ _[h :ggZ <ez"bfddpr*g4d_og gZmd ~hp_gl ~hp_gl
s_\uo |I_ogheh]bc b bg"mkljbb iblZgby N=;HM <H ©C
ANZjkIN\_gguc mgb\_jkbl_I wdhghfbdb b ijz\z?2 Jhkk
me Lbohhd_ZgkdZy H PDLO ]KHER DY#\DQGH][ UX

*XVHYD =BWXGHQW .KDEDURYVN 6WDWH 8QLYHU\
7LNKRRNHDQVND\D 6WU .KDEDURYVN 5XV\
=KHER $@®MGLGDWH Rl 7THFK B6FLHQFH $VVRFLDV
YRRG 7THFKQRORJ\ DQG )RRG ,QGXVWU\ .KDEDURYVN
/IDZ 7LNKRRNHDQVND\D 6WU .KDEDURYVN :



M>D

@mdh\ D K A_fph\Zz E D ?k_i_ghd D <
Fhkdh\kdzZy ]hkm~ZjkI\_ggZy zZdz~_fby \_I_jbgZjghc f_~bpb
eh]bbF<: bf_gb D B Kdjy[bgZz

<EBYGB? FHXSBO KJ?>KL< G: D:Q?KL<H
I2IJHIMOH<H=H IHEMN:;JBD:L:

< klzZlv_ ~"ZgZ hp_gdZ \ebygby jZaebqguo wdki_jbf_glZevguo fhxsb
\Zjgh | _ogheh]bg_kdb_ k\hckI\Z i_jhimoh\h]h ihemnZ[jbdZlZ Bamqg_gl
lhjuo ITh\Zjgh I_ogheh]bqg_kdbo k\hcklI\ Imkbghlh i_jhimoh\h]h kujvy b
Hij_~_e_gu hjl]Zghe_ilbg_kdb_ b nbabdh obfbg_kdb_ ihdZaZl_eb dZq_
kujvy ~h fhcdb b ihke_ fhcdb hiulgufb h[jZapZfb fhxsbo kj_~kI\ Iljh\_
dZ kl_i_gb \ebygby fhxsbo kj_"kI\ gZ dZq_kl\h ihemqZ_fh]lh ihemnZ[jk
gbb eZ[hjZlhjguo bkke_"~h\Zgbc k"_eZgh aZdexq_gb_ h \hafh 'ghf bkih
ba wdki_jbf_glZevguo h[jZaph\ fhxsbo kj_~kI\ ey fhcdb i_jhimoh\h]h
ba\h~klI\_gguo mkeh\byo

Dexq_\u_ keh\ghimoh\h_ kujv_ ZgbhghzZdlb\gu_ b dZlbhghZdlb\gu_
p_kk fhecdb i_jhimoh\h]h kujvy g_hdZjfbgh\Zy ijh[Z ghf_j dbkehjh"g!
fmlghklv \hrghlh wdkljzZzdlZ 1h\Zjgh I_ogheh]bg_kdb_ k\hckl\Z

=KXNRY . 6 =HPWVRYD/ . (VHSHQRN . 9
ORVFRZ 6WDWH $FDGHP\ Rl 9HWHULQBU\ ,0lGURDEHQW® QG
09%

,1)/8(1&( 2) "(7(5*(176 21 7+( 48%/,7< 2)
)($7+(5 '2:1 6(0, 352'8&7

7KH DUWLFOH HYDOXDWHYV WKH HIIHFW RI YDULRXV H[SHULPHQ
GRZQ VHPL ¢(¢QLVKHG SURGXFWVY 7KH DXWKRUV H[DPLQH WKH
WHFKQRORJLFDO SURSHUWLHYV RI JRRVH GRZQ UDZ PDWHULDO)
RUJDQROHSWLF DQG SK\VLFR FKHPLFDO TXDOLW\ LQGLFDWRUYV
DQG DIWHU ZDVKLQJ ZLWK H[SHULPHQWDO VDPSOHV RI GHWHUJ}
RI GHWHUJHQWY RQ WKH TXDOLW\ 2Q WKH EDVLV RI ODERUDWR
SRVVLEOH XVH RI RQH RI WKH H[SHULPHQWRBUVOGR3ZQHMRI GH\

PDWHULDOV LQ SURGXFWLRQ
.H\ZRUGNDWKHU GRZQ UDZ PDWHUL

IHDWKHU GRZQ PDWHULDO QHRFDUP

FRPPHUFLDO DQG WHFKQRORJLFDO S

DO DQLRQLF DQG FDWLRQL
LQH VDPSOH R[\JHQ LQGH]
URSHUWLHV

<\_"N gh_jh b imo yleyxsb_ky \_kvfZ keh gufb b ih kljh_gt
klz\eyxl kh[hc g_ glh bgh_ dzZd \b*hbaf_g_gb_ g_rm_d gZjm
ilbp 1Zd gZau\Z_fhlh wib”~_jfbkzZ b ih k\h_fm h[jZah\Zgbx Z¢
klb fe_dhiblZxsbo "b\hlguo b \hehkm q_eh\_dZz

=mkbguc imo b i_jh p_gblky \h \k_f fbj_ Imo ]mky y\ey_ Ik
fuo dZq_kl\_gguo mklimiZxsbo lhevdh imom k_\_jghc ]Z]b
ghd iha\hey_I| imoh\hc fZkk_ g_ kdZlu\Zlvky b g_ ke_"b\ZIlv
mijm]b_ b ]b[db_ b ke_"h\Zl_evgh hq_gv ijhqgu_ Ba”™_eby



imoZ Jmky y\eyxlky kzfufb I_ieufb Hgb ih]JehsZxl| baebrg

"helh khojzZgyxl I_ieh h[ez~Zx]| e_]dhklvx b baghkhklhc
Bkihevah\Zgb_ i_jhimoh\hc fZkku \ dZq_kI\_ |I_iehbahe
db ihalhey_I| jZkrbjblv Zkkhjlbf_gl I_iehaZsblghc h~_""

kgbablv \_k wlbo ba”_ebc ih\ukblv |_iehaZsblgu_ k\hc}
IZpbb 1_jhimoh\Zy fZkkZ \h~hiezZ\Zxsbo ilbp ih h[t_fghklb
bahebjmxsbf b ]Jb]lb_gbqg_kdbf k\hckI\Zf klhbl gZ h~ghf b

DzZq_klI\h i_jhimoh\uo ba”_ebc g_ihkj_~kI\_ggh azZ\bkbl
ghlh kujvy Z 1Zd _ hl ijhp_kkh\ i_j\bgghc h[jZ[hldb h~
wlZih\ dhlhjhc y\ey_Ilky fhcdZ WIh!l ijhp_kk gZijzZz\e_g
g_gb_ aZljyagbl_e_c fbg_jZevguo hj]J]Zgbg_kdbo [ZdI
khojzZzg_gb_ ijbjh~rguo k\hckl\ i_jhimoh\h]h fZl_jbZezZ <
ijhba\h~kI\Z y\ey_Iky ijbf_g_gb_ ki_pbZebabjh\Zgguo fh
ih\j_"~"Zxsbo kljmdImjm i_jZ b imoZ b ijb"Zxsbo ihemn?Z
Abfu_ Ih\Zjgu_ k\hckl\Z Z 1Zd _ wdhghfbqg_kdb \u]lh”gu
\j_~ hdjm Zxs_c kj_"~_ > @

D kh Ze_gbx ba ijZdlbdb nmgdpbhgbjmxsbo ij_”"ijbylbc
i_jhimoh\h]lh kujvy ba\_klgh qglh kms_kI\m_1 g_ 1Zd fgh]
lh\ dhlhju_ hI\_gZeb [u “Zgguf Ij_[h\Zgbyf b \k_ hghb
[_"ghlh ijhba\h”*kI\Z ihwlhfm ~hklZlhggh ~hjh]lb HI_q_k
kj_~"kINZ mkIimizZxl aZjm[_"guf ZgZeh]Zf ih jy"m ihdZaZl_e
emnZ[jbdzZlZ \ukhdh]h dZq_kI\Z g_\hafh'gh [_a “hiheghbl
b ihijhkim g_\uihegbfh < k\yab k wlbf kms_klI\m_I| g_h]|
e_gbb gz hl_q_kI\_gghf jugd_ 1Zdbo fhxsbo kj_~kI\ dhl
lj_[h\Zgbyf | _ogheh]bgghklb wdhghfbgghklb b wdheh]bc

P_ewZr_c jZ[hlu aZdexgqZeZkv \ hij_~_e_gbb \ebyghby
kj_"~kI\ gz dZg_klI\h i_jhimoh\h]h ihemnz[jbdZIlZz

>ey wlhlh g_h[oh”bfh [ueh j_rbd¥2 Mg b*mxsb_

— ijh\_klb hp_gdm dzZqg_kI\Z ihklmiZxs_]h kujvy

— hij_~_eblv hjl]Zghe_ilbg_kdb_ b nbabdh obfbg_kdb_ it
ihemnZzZ[jbdzZlZ ihemqg_ggh]lh ihke_ fhcdb jZaebggufb fhx

— ~Zlv aZdexq_gb_ h ~Zevg_cr_f \hafh ghf bkihevah\Z
jZaph\ fhxsbo kj_~klI\

FZl_jbZeu b f_lh~u bkke Hp\Zylzyb bkke_~h\Zgbc kem"®

— k\_"__[_eh_ ]Imkbgh_ g_jZkkhjlbjh\Zggh_ i_jhimoh\lI

— i_jhimoh\hc ihemnzZ[jbdZlI

— hiulgu_ h[jZapu fhxsbo kj_~kI\ gZ hkgh\_ ZgbhgzZdlb
dZlbhgzZdlb\guo 1:<

— klzg~Zjlgh_ fhxs__—kfiyldhl\hZgbhgzZdlib\gh_ fhxs__ Kj_
Ney ijhfuldb i_jZ b imozZz )RULO).1 ijbf_gy_fh_ gz ij_ni
jZ[hld_ i_jhimoh\h]h kujvy

< jZ[hl_ [ueb hij_~_e_gu ke_"mxsb_ ihdzZazZl_eb i_jt
\g_rgbc \b" > @ azZiZo > @ fZkkh\u_ ~heb dhfihg_glh\
b > @ kh”_j Zgb_ "bjh\uo \_s_kI\ > @ [ZdI|_jbZevghk
oh\hlh kujvy ih g_hdZjfbgh\hc ijh[_ > @ ghf_j dbkehj



i_jhimoh\h]lh kujvy > @ fmlghklv \h~gh]lh wdkljzZdIlZ i_jhim
[bdZlz > @ KIlZlIbklbg_kdmx h[jZ[hldm wdki_jbf_glZevguc
"beb k ihfhsvx OLFURVRIW 21¢(FH ([FHO "ey :LQGRZV
Ahklh\_jghklb kjz\gb\Z_fuo ihdZaZl_e_c hij_~_eyeb ih djbl_jk
k \_jhylghklvx hrb[hdEZ2dbg N ljhahjh\kdbc <

J_ameviZliu b bo h[kBXPh gkkujv_ VI q b i_jhimoh\h_ vy
_lky hrgbf ba hkgh\hiheZ]Zxsbo nZdlhjh\ nhjfbjmxsbo dZq_
ijhAmdpbb < k\yab k wibf "h gZgZeZ fhcdb i_j\uc wlZi gZrbc
azdexqZeky \ hij_"~_e_gbb ihdZazl_e_c dzZq_kI\Z bkoh”gh]kt
kujvy hp_gb\Zeb hjl]Zghe_ilbgq_kdb Z 1Zd _ gZ hkgh\Zgbb b
nbabdh obfbg_kdbo k\hckl\

HI[hj ijh[ "ey bkke_~h\Zgbc hkms_kl\eyeb f_Ih~"hf kemqZc
iml_f \aylby Ijh_djzZlghc lhq_qghc ijh[u ba Ij_o jZzaguo f_kl |
g_qgu_ ijh[u h[t_~bgyeb \ h[smx ijh[m h[s_c fZkkhc g_ f_g.
smx ijh[m IsZl_evgh i_j_f _rb\Zeb gZ jh\ghc joghgklkibd ]JezZ"dhc
ihke_ gq_]h hkms_kl\eyeb hil[hj hdhgqgZl_evghc ijh[u gZ\_kdt
h[oh~bfhf ~ey dhgdj_lghlh hiulz

Hjl]Zghe _ilbq_kdZy hp_gdz 1Z[e

\dexgqZeZ \ kK_[y hij_"_

ijbgZ”e_"ghklb \g_rg_]h \b”rZ azZiZozZ dZzZl_]hjbc i_jZ
LZ[ebpZz
IhdZzazl_eb dzqg_kI\Z i_jhimoh\h]h kujvy
lhdZaZl_ev OZjZdl_jbk|bdZ Ghjfu G>
<b”rh\Zy ijbgzZ~e | =ghkbgh_ i_jh b imo =mkbgh_ ijh b imo
Qbklh_ mijmlh_ @aj_eh_ ;_
eh—g_ [he__ ~\mo \djz
Mijmlh_ [_a hkh[_g|gileklglec [p\_lgh]h kujvy gZ
<g_rgbc \b" eh_ iehsz b Afib gZeb
gbb [he__ “\mo \djZie_gbc
kujv_ hlghkyl d p\[ Ighfm
?kl_kI\_gguc [_a|]lgbehkl
AZiZo ?kl_kI\_gguc gh]lh ie_kg_\_eh]h b Ajm]bo
ihklhjhggbo azZizZoh\
Imoh\u_ khklzZ\eyxshbg_ f_g__
I_jh f_edh_ b kK_"glg_f_g__
DzZIl_lhjbb i_jz G_aj_eh_—i_jh g_ [he__
AZkhj_gghklb—b \hjk g_ [he__
Ilhrdjuehd g_ [he__

ljbf_qZgb_=HKL

J D+D

< ijhp_kk_ jZa[hjdb h[jZapZ [ueb \uy\e_gu ke_"mxsb_ d
klZz\eyxsb_ i_jhimoh\mx kf_kv imo i_jh f_edh_ b kj_~
i_jh g_aj_eh_ ihrdjuehd Khhlghr_gb_ i_jz b
kb khklzZz\beh



| _jhimoh\zZy kf_kv [ueZ aZkhj_gZ fbg_jZevgufb ijbf_k:
db_ dzZf —«+db bf ez _kl_klI\_gguc aZiZo o0ZjzZdl_jguc
\b”Z Kkujvy

Djhf_ hjl]Zghe_ilbg_kdhc hp_gdb kujv_ ih"\_jl]Zehkyv
nbabdh obfbq_kdbf ihdzZzazl_eyf [Z]e

LZ[ebpZz
Nbabdh obfbg_kdb_ ihdZazl_eb i_jhimoh\h]lh kujv
IlhdZazl_ev OZjzZdl_jbklbdZ Ghjfu G>
<eZ ghklv Q “ g_ [he_|
Kh~_j'Zgb_ "bjZz Q “ g_ [he|_
Ghf_j dbkehjh?ghlh ihdZaZl_ey Q “ g_ [he__
;Zdl_jbZevgZy h[k_f_g_gghklv Z ejb Zf_glbjm| Iky
Obfbq_kdh_ ih\j_"~_gb_ hikmgkliblezf_glbjm| Iky
Ijbf_gqZgb=HKL J D+ @ F<B HHH ©GID DZjb]lma2 F
@ F<B HHH ©GID DZjb]lma2a F @@
<eZ ghklv i_jhimoh\hc kf_kb khklZ\beZ qlh y\ey
Kh~_j"Zgb_ "bjh\uo \_s_kI\ khklZ\beh glh yley_1k

Ney i_jhimoh\h]h kujvy ihemqgZ_fh]lh hl Imk_c

;Zdl_jbheh]lbg_kdh_ ih\j_"~_gb_ kujvy ih*I\_jrbeZ g_h
[Z h[jZapu ijbh[j_eb a_e_gh\Zluc p\_I qgqlh mdZau\Z_1I ¢
Zevghc h[k_f_g_gghklb >Zgguc kihkh[ bkke_"h\Zgby g_
ih\j_"~_gby kujvy h g_f k\b”A_I_evkI\m_I hlkmlklI\b_ hjZ
hizozez i_jv_\

lhemg_ggh_ gZfb agZq_gb_ ghf_jZ dbkehjh”gh]h ihd
| _evkl\m_I| h[ hdbkebl_evguo ijhp_kkZo ijhbahr_"rbo \
ke _"klI\b_f \ebygby nzdlhjh\ \g_rg_c kj_~u b \ [hevr_c
ihjg_c kujvy ba aZ g_kh[ex”_gby ijZ\be 0jZg_gby b g_Kk\
kdz _1h \i_j_jZ[hldm

Hkgh\gh_ \ha”~_ckl\b_ gZ nhjfbjh\Zgb_ Ih\Zjh\_~guo o
jhimoh\h]lh ihemnZ[jbdzZlZ hdZau\Z_1| ijhba\h~kl\_gguc ij
h[jz[hldb kujvy h~gbf ba hkgh\guo wlZih\ dhlhjh]lh y\ey _
wlZi_ fh gh mkljZgblv ~_n_dlu bkoh”ghlh kujvy ihwlhfm i
dhgljhev iZjzZf_Iljh\ |I_ogheh]bq_kdh]h ijhp_kkzZ [|_fi_jZI
pby fhxs_lh jZkI\hjzZ ijh~he bl_evghklv hi_jZpbb < g:
\Zeb i_jhimoh\h_ kujv_ \ jZkl\hj_ fhxsbo kj_"kI\ k dhgj
dhlhjzZy [ueZ j_dhf_g~h\ZgZzZ jzZajzZ[hlgbdzZfb : azl_f ihe
jbl_evgu_ j_amevlZlu ih g_dhlhjuf ihdZazZl_eyf kgbabet
xsbo kj_~kI\ ~h ] e

Hp_gdm dzZq_kI\Z ihemqg_ggh]lh ihemnZzZ[jbdzZlZ ihke_ f
fb kj_"~kI\Zfb ijb jZaguo dhgp_gljZpbyo ijh\h~beb ih IZc
dzZd obfbg_kdh_ ih\j_"~_gb_ fZl_jbZeZ fhxsbfb kj_~kl\z
"bjh\uo \_s_kI\ fmlghklv \hAghlh wdkljzZdlZ ihemnZ[jbd
jhrgh]h ihdzZzazl_ey b [zZdl_jbZevgZy gqbklhlz



Ihke_ hdhggzZgby ijhp_kkZ kmrdb fu hlh[jZeb h[jZapu b hd
hdzZjfbghf "ey \bamZevghlh hij_~_e_gby [ZdI_jbZevgh]h b «
jZ°_gby > @ J_amevlZlu bkke_"h\Zgby ij_"klZ\e_gu \ |IZ]e

LZ[ebpz
Zdl_jbZevgh obfbqg_kdh_ azZ]jyag_gb_ h[jZaph\ i_jhimoh
ihemnzZ[jbdzZlZ ih g_hdZjfbgh\hc ijh[_

I _jhimoh\hc Khklhygb_i_jhimoh\h]h fZI_jbZeZ ih g_hdZjfbgh\hc ijh
fZl_jbze ] e le
lhemnz[jbd jlkmiki\b_ [ZdI_jbZev#ihkmliklob_ [Zdl_jbZeygh]h b ob
YRULO). Jl bg_kdh]lh aZljyag_ghyfbp\ kidhijfh azZ]jyag_gby p\_I ijh
[u—"_eluc [u="_eluc
HikmlkI\b_ [Zdl_jbZeytihkmiklob_ [ZdI_jbZevghlh b ob
lhemnZ[jbdlZflbg_kdh]lh azZ]ljyag_gbyfbg\ kldhjith aZ]jyag_gby p\_I ijh
[u—"_eluc [u—"_eluc
HikmlkI\b_ [Zdl_jbZevg t? X gfrg [zdl
_jbZeygh]h b ob
lhemnz[jbazd-9RY ghozebab_obi d i I%-haZ]Jyag gbly p\_ I ijh
j_"~_gby p\_l4jhlaluc eluc
hjzg \u_ dhgqbdb h|zﬁ>% z

DZd \b”"gh ba ij_"klZ\e_gguo ~Zgguo ijb dhgp_gljZpbb
amev!|Zlu g_ ihdZaZeb [Zdl_jbZevgh]h aZl]ljyag_gby i_jhimo
dzZl1Z H~”gZdh [ueh \uy\e_gh obfbg_kdh_ ih\j_"~_gb_i_jZ dh
ihr ~ _ckl\b_f fhxsbo \_s_kI\ h q_f ]lh\hjyl hjZg _\u_ dhgqgbc
LZdh_ jZajmrZxs__ ~_ckl\b_ gZ i_jhimoh\hc fZl_jbZe hdZa
IZevguc h[jZa_p fhxs_]h kj_~klI\z bkihevah\Zgguc \ j_dh
dhgp_gljZpbb ] e

Ijb kgb™ _gbb dhgp_gljZpbb fhxsbo kj_~kI\ ~h ] e khklhyg
\Zgguo h[jZaph\ baf_gbehkv hjzZg  _\uc p\_I ih \k_fm hiZoZ
kiIV'h\Zze ke_~h\Zl_evgh "~Zggu_ fhxsb_ kj_"~kI\Z \ f_gvr_c dh
\ebyxl gZ jZzajmr_gb_ kljmdImju i_jhimoh\h]h fZl_jbzZez

H~rgbf ba hij_~_eyxsbo ihdZazZl_e_c dzZq_klI\Z ihemnZ[jbdzZ
AN_j7Zgb_ “bjh\uo \_s_KkI\ dhlhjh_ ih ~_ckl\mxs_fm klZg~Zjlmn
ij_\urZlv J_ameviZlu bkke_~h\Zgbc ij_~klZ\e_gu \ IZ[e

LZ[ebpZz
Kh~_j"Zgb_ “bjhluo \_s_KkI\ \ i_jhimoh\hf ihemnzZ[jbdZIl_

Kh~_j"zZgb_ “bjh\uo \_s_klI\ ijb jZaghp dhgp_gljZpl
I_jhimoh\hc fZIl_jbZe fhxs_Th kj_"kI\Z
le ] e

lhemnZ[jbdZl )RULO).1
lhemnzZ[jbdZl
lhemnZ[jbdZzl




Ba IZ[e \brgh qlh ijbf_g_gb_ fhxsbo kj_~kI\ \ j_
dhgp_gljZpbb ] e ijb\_eh d qj_af_jghfm m~Ze_gbx “bjh
ihemnzZ[jbdZlZo b I1Zd b ijb ijhfuld_ klZg”*Zjlguf fhxs
JRULO).1 WIlh g_~himklbfh | d kbevgh h[_a"bj_ggh
dbf ehfdbf \ke_7kl\b_ gq_]h ihy\ey_Iky fghlh hloh”h\
ihemnz[jbdzZlZ Fu mf_gvrbeb dhgp_gljZpbx ~h ] e
hiulguf h[jZapzf fhxsbo kj_"kI\ b g_h[oh”bfu_ j_am

>Zevg_crbf wlZihf gZrbo bkke_~h\Zgbc [ueh hij_"*_e_
emnZ[jbdzlz ih fmlghklb \h~rgh]h wdkljzdlZ > @ Ilhemgq.
klz\e_gu \ IZ]e

i
b k
b i

LZ[ebpZz
Fmlighklv \h~gh]h wdkljZdlZ i_jhimoh\h]h ihemnZ[jbdZlZz
ihke_ ijhp_kkZ fhcdb jZaebqgufb fhxsbfb kj_~kI\Zf

<_ebgbgz fmlighklb \hAghlh wdkljzdlz ff
I_jhimoh\hc fzl_jbZze ijb jZaghc dhgp_gljZpbb fhxs_]h |kj_"kI\Z
le le
lhemnZ[jbdZl JRULO).1 ! !
lhemnZ[jbdZl
lhemnZ[jbdZl 365

Ba j_amevlZlh\ [Z[e \brgh qglh jZklI\hju \k_o fhxsbo
xl ohjhrbf fhxsbf ~_ckl\b_f | _ kihkh[gu iheghklvx m"z
gby k ih\_joghklb fZl_jbZezZ \ ijhp_kk_ fhcdb b ihke_"m
ljbg_f gZbemqgrb_ agZq_gby ihemqg_gu m klZg”~Zjlghl]h
JRULO).1 b hiulghlh NZ _ ijb kgb _gbb dhgp_gljZpbb -
D kh*'Ze_gbx \\b”"m Ihlh qlh ijb[hj ~ey hij_~_e_gby fml
ljzdlzZz bf__| rdZem lhevdh ~h ff Ihgguo agZqg_gbc \ [
_\ mklZgh\blv g_ m~"Zehkv

Ihfbfh nbabdh obfbg_kdbo k\hckl\ ihemnZ[jbdzZlZ gZzf
ykgblv kl_i_gv [Zdl_jbZevghc gbklhlu dhlhjZy y\ey_Ilky
ihdZazl_e_c [_ahiZkghklb Jhlh\hc ijh*mdpbb | d fbdj
\j_"~_gby ijb\h*yl g_ Ilhevdh d mljzZl_ ijhgqghklguo k\hckl
fhlml gZg_klb \j_~ a”~hjh\vx b "bagb ex”"_c

H~rgbf ba ihdZazZl_e_c¢ oZzZjzdl_jbamxsbo kl_i_gv [zZd]_
\j_""~_gby y\ey_ Iky ghf_j dbkehjh”rgh]lh ihdZaZl_ey > @
ij_\urzlv Ih]~Z dzZq_klI\h fZl_jbZezZ kqgblZ_lky m~h\e_

amevlZlu hij_~_e_gby ghf_jZ dbkehjh?ghlh ihdZaZzZl_ey ij.



LZ[ebpZz
Ghf_j dbkehjh”rgh]lh ihdZazZl_ey i_jhimoh\h]lh ihemnZ[jbd:
ihemqg_ggh]lh ihke_ ijhp_kkZ fhcdb jZaebqgufb fhxsbfb kj_*

Ghf_j dbkehjh~rghlh ihdZaZzl_ey iib jzaghc
I_jhimoh\hc fZl_fbZe dhgp_gljZpbb fhxs_Th kj_"kI\Z
le ] e
lhemnZ[jbdZl )RULO).1 4 5
lhemnZ[jbdZl 4 6
lhemnZzZ[jbdzl 3 7

Ilh ihemqg_gguf j_amevlZlZf fh gh kdZaZzZIp\gGotbyfdiZaZgguf |
hi\_TklI\mxl ihemnZ[jbdZlu ihemq_ggu_ ihke_ fhcdb hiulgufb
b Z 1zd _ klzg~zZjlguf fhxsbf kj_~kI\hf )RULO).1 1Ijb dhg
fhxs_lh kj_"~kI\Z ] e agZq_gby ghf_jZ dbkehjh~rghlh ihdZaZ|
g_f ijb ] e gh mdez~u\Zxlky \ “himklbfu_ ij_~_eu
AZdexq_dlZdbf h[jZzahf ihemqg_ggu_ j_amevlZlu iha\lheyxl
ke _"mxs__ aZdexq_gb_ wdki_jbf_glZevgh_ fhxs__ kj_”"kl\h
pbb ] e g_"_eZl_evgh ijbf_gylv ey ijhfuldb i_jhimoh\h]h kt
hdzau\z_ 1| jZajmrZxs__ ~_ckl\b_ gz _]h kljmdIimjm ;he__ fy]
hfjez~zZxl| fhxs__ kj_~kl\h )RULO).1 b wdki_jbf_glZevgh_ fhx
ijbg_f bo ijbf_g_gb_g_p_e_khh[jZagh \ dhgp_gljZpbb ] €
r_c dhgp_gljZpbb fhxs_]h jZkl\hjZ ihemqgZ_fuc ihemnZ[jbdZl
g_h[oh~bfu_ ~ey "Zevg_cr_]h bkihevah\zZgby k\hckl\z

Kibkhd ebl_jZImju

=HKL J o+ Kujv_ i_jhimoh\h_ L=ddbq_kdb_ mi
kd\z Klzg”rZjlbgnh4f F

F<B HHH ©GID ©DZjblma?& F Hij_~_e_gb_ [Zdl_
lh b obfbg_kdh]h ih\j_"~_gby i_jhimoh\hlh kujvy ih g_hd
ijh[_ — k

F<B HHH ©GID ©DZjb]ma?2 F Hij_~_e_gb_ ghf_]
jh~rghlh ihdZaZzZl_ey i_jhimoh\h]lh kujvy b +hemnZ[jbdZzIZz
F<B HHH ©GID ©DZjb]lma? F (/] Hij_~_e_gb_ fmligt

Jh wdkljzZzdlZ i_jhimoh\h]h ihemuaZ[kbdZlZz

A _fph\Z E D Hp_gdZ k\hcklI\ i _jhimoh\h]h kujvy jZaebqg
g_gby E D A_fph\Zz D < ?k_i_ghd B < Dbk GZmqgg!
hkgh\u \ h[eZklb Ih\Zjh\_~_gby I_ogheh]lbb hjlZgbaZpbhb
N _yl_evghklb b wdheh]bb fZl_jbZeu gZpbhgZevghc gZn
dhc dhgn_j_gpbb Fhkd\z bxgy ] N=;HM ©Fhkdh
NZikIN\_ggZy zdz”~_fby \_I_jbgZjghc f_~bpbBe:b [bhl_oghe
bf D B Kdjyfbdhxd\Zz Ahh<_IDghk]K +Q



A_fph\z E D ljbf_g_gb_ Zevl_jgZlb\guo f_Ilh”h\
juo ihdzZzazl_e_c dZgq_kI\Z i_jhimoh\h]lh kujvy E D
D < ?k_i_ghd Lh\Zjh\_~_gb_ 1_ogheh]by b wdki_
gu_ j_r_gby b i_jki_dlb\u jZza\blby fZIl_jbZeu gZphb
gh ijzdlbg_kdhc dhgn_j_gpbb Fhkd\Z — FBk®&\Z bxgy
Ahh<_IDgb]Zz- K D+
=heh\l__\Z : : Dmpb~b > KZgdbg E ; EZ[hjZlhj
obfbb b I_ogheh]lbb dh'Bhikd\2oZE_Jijhf[ulba~=ZI

k
I_ljbs_ N : Kbgl_Ibg_kdb_ fhxsb_ kj_~kI\Z ihlj_[bl
kiZ\Zz ghjfbjh\Zgb_ [_ahiZzkghklv b wnn_dlb\ghklv
N : I_ljbs_ F G FZ2&hkd\Z >Zrdh\ b Bz k
lehlgbdh\ > < Hp_gdZ k\hcklI\ i_jhimoh\h]h kujvy
gh\JN > < lehlghdh\ E D A_fph\Zz D < ?k_i_ghd
kdhc gZmdb fZl_jbZeu <k_jhkkbckdhc kIm~_gq_kdhc g
dhgn_j_gpbb Fhkd\z Zij—éhkd\ZIhNZ;HM ©Fhkdh\
kdzy lhkm~zjkl\_ggzy zdz”~_fby \_I_jbgZjghc f_~bpt
]bb-F<: bf D B Kdjy[bgZXK 2+

K\_~ _gby h[ Z\lhjZo

@mdh\ DhgklZglbg Kklmp2_gbgFhkdh\kdZy JThkm”ZjkI\_
AN _fby \_I_jbgZjghc f_~bpbgu b fbfhd: ddheh]Bb Kdjy[bgZ
] Fhkd\Z me Zdz"_fbdzZ Kdjy[bgZz H PDLO W
A_fph\Z Ex~fbeZ DhgklZgdyh\mize gZmd KklZjrbc ij_i
[_ev dZn_"ju Ih\Zjh\_~_gby |_ogheh]bb kujvy b ijh*mdl}l
Ibl_evgh]lh ijhbkoh ~_gby bf K : DZkiZjvyuhRI\Fggdly\kd:
zdz”~_fby \_|_jbgZjghc f_~bpbgu b FkhlbfogheB]Kudjy[bgZz
] Fhkd\Z me Zdz"_fbdzZ Kdjy[bgZz H PDLO W
(FHi_ghd DhgklZglbg <Wbd&lgnihfblge gZmd ~hp_gl dZn
\Zjh\_~_gby |_ogheh]lbb kujvy b ijh~mdlih\ "b\hlgh]h b j

bkoh ™~ _gby bf K : DZkiZjvygpZ Fhkdh\kdZy ]hkm~Z
\_|I_jbgZjghc f_"bpbgu b [bhF<agihfehDbB Kdjy[bgZ
] Fhkd\zZ me Zdz"_fbdzZ Kdjy[bgZz H PDLO WHV#P

=KXNRY .RQ\BWDIXGQGWQ® 60RVFRZ 6WDWH $FDGHP\ RI
DQG %LRWHFKQRBRUIDELQ 09% $FDGHPLFLDQ 6FU
5XVVLD WHV#PJDYP UX
=HPWVRYD /\X®ROLBDWH RI 6FLHQFHV LQ %LR
'"HSDUWPHQW Rl &RPPRGLW\ 6FLHQFH 7HFKQRORJ\ ¥
$QLPDO DQG 30DQW 2ULJLQ QDPHG DIWHU 6 $ .DV
RI 9HWHULQDU\ OHGLFLGQH D Q&F WlLIRBALIQF KEHR O RFED G |
6FULDELQ 6WU ORVFRZ 5XVVLD WHV#PJDYP



(FHSHQRN .RQMDQBQWDWMW RI 6FLHQFHV LQ %LRORJ\ $
'"HSDUWPHQW RI &RPPRGLW\ 6FLHQFH 7HFKQRORJ\ RI 51
$QLPDO DQG 30DQW 2ULJLQ QDPHG DIWHU 6 $ .DVSDU
RI OHWHULQDU\ OHGLFLGH D Q6F WlLIRBALIQF KIBR O RFFDGHP LF
6FULDELQ 6WU ORVFRZ 5XVVLD WHV#PJDYP UX



M>D

AZg_kh\Z B : WjabozZgh\ J :
Fhkdh\kdZy ]hkm~ZjkI\_ggZy zZdz~_fby \_l_jbgZjghc f_*
eh]bbF<: bf D B Kdjy[bgZz

KJ:<GBL?EVGUC :G:EBA D:Q?KL<: JY@?GDB
J?:EBAM?FHC < FHKDH<KDHF J?=BHG?

< klzZlv_ ij_"klzZ\e_gu j_amevlZlu kjZ\gbl_evghlh ZgZebaz dZq
db Ihjlh\uo fZjhd ©ljhklhd\Zrbgh?® ©:\b"Z2 ©<dmkghl__\h2 ©Dhj
©Fm m?2 j_Zebam_fuo \ Fhkdh\kdhf j_lbhg_ MklIZgh\e_gh qlh h[j
ijdb ©:\b”za h[eZ~Ze gZb[he__ \ukhdbfb ihlj_[bl_evkdbfb k\hckl

_gvr__ hljbpzl_evgh_ hidehg_gb_ nzdl
khdmx “hp_ gdm aZ hjlZghe ilbq_ kdb i
kjZ\g_gbx k "jm]bfb h[jZapZfb jy _g db

Dexq_\u_ kehhEZ_[bl_evkdb_ ij_"ihql_gby dbkehfhehqgu_ ijh"i
dz dzqg_kI\h

bq_kdhc fZkku g_Ilh hl gF
hdZazl_eb kh~_j“Ze [hevi

=DFKHVRYD , $ (UJLNKDQRY 5 $
ORVFRZ 6WDWH $FDGHP\ RI 9HWHULQBU\ 0BG URDEHQD
09%

&203$5%7,9( $1$/<6,6 2) 7+( 48%/,7< 2) 5<$=+(1.$ 62/
IN THE MOSCOW REGION

7KH DUWLFOH SUHVHQWYVY WKH UHVXOWY RI D FRPSDUDWLY
RI WKH EUDQGY ©3URVWRNYDVKLQR2 ©$YLGD?2 ©O9INXVQRWFE
X2 VROG LQ WKH ORVFRZ UHJLRQ ,W LV IRXQG WKDW WKH \
KLIKHVW FRQVXPHU SURSHUWLHYV DV LW KDV WKH VPDOOHV
WKH QRPLQDO RQH WKH KLJKHVW UDWLQJ IRU RUIJDQROHS\
SURWHLQ FRPSDUHG WR RWKHU VDPSOHV RI U\D]JKHQND

H\ZRUGRQVXPHU SUHIHUHQFHY IHUPHQWHG PLON SURGX

Jy  _gdZ y\ey_Iky dbkehfhehqguf ijhAmdlIhf k \ukhdhc ibs
dhlhjZy h[mkeh\le_gZ \ukhdbf kh~_j Zgb_f hkgh\gso iblZI
[_edh\ "bjh\ b m]e_\h~h\ Z 1Zzd _ kh”_j Zgb_f ihe_aguo f
djhhjl]Zzgbafh\ hdZau\Zxsbo [eZ]hl\hjgh_\ebygb_gZ hj]Zgbe

>ey h[hkgh\Zgby \u[hjZ h[t_dIh\ bkke_"~h\Zgby gZfb [u
k p_evx \uy\e_gby Ihjlh\uo fZjhd jy'_gdb ihevamxsboky
khf m ihlj _[bl_e_c < hijhk_ mqgZkl\h\Zeb j_kihg~_glt
jZklguo dzZl_]lhjbc b khpbZevghlh iheh _gby > @

MklzZgh\e_gh qlh ihdmiZxl dbkehfhehqgqgu_ ijhA*mdlu
Ijb wihf ij_~ihqgl_gby ihlj_[bl_e_c hi~Zxlky I\hjh]lm b I\hj
| Z + @b~rdb_ dbkehfhehqggu_ ijhAmdlu ij_~ihqgblz_I
guo kf_lzZgm b kf_lZgge_ ijhMjdfMd "b~rdbo dbkehfhehqc
ijhAmdlh\ gZb[hevrbf kijhkhf m ihlj_[bl_e_e ihevamxlky
Imij+ ijhklhd\Zrz jy _gdZz



< j_amevlZl_ hijhkZ mklZgh\e_gh qlh jy ' _gdZ kj_"~b dbke
A"mdlh\ ihevam_Ilky g_baf_gguf kijhkhf m ihlj_[bl_e_c \ k\\
bkke_"h\Zeb ij_~ihql_gby ihlj_[bl_e_c ijb ijbh[j_l_gbb jy .
ih~"jh[gh > @ <uyle_gh qglh gqzZs_ \k_]h ijbh[j_IZxIl jy _gdn
Ihjlh\uo fZjhd ©Iljhklhd\Zrbghabnrza ©<dmkgh+__\he
©>hfbd \ ~_+ \g_20;j_kl Eblk\kd? jbk

Jbk 1j_~ihql_gby ihlj_[bl_e_c \ highr_gbb Ihjlh\uo fZjhd jy'_gdb

lib ijbh[j_1_gbb jy'_gdb ~Zgguo Ihjlh\uo fZjhd ihlj_[bl_eb
Ih jmdh\hAkI\mxlky p_gHZq_kHhf khklzyhf b j_
deZfhc ibk

Jbk NzZdlhju \ebyxsb_ gZ ihdmidm jy ' _gdb

lhevazZ jy _gdb gZijyfmx aZ\bkbl hl __ dzZq_kI\Z dhlhjh_ fi
ky \ ' az\bkbfhklb hl dZq_kI\Z bkihevam_fh]h kujvy |_ogheh]
b “jm]bo nzZdlhjh\ Thwlhfm hp_gdZ dZq_kI\Z ¥Zgdhlh ijh"m
ImZevghc > @

P_ev bkke_™hkZgbgbl _evguc ZgZeba dzZq_kI\Z jy ' _gdb jZag
ba\h~bl_e_c¢c H[t_dlZfb bkke_"~h\Zgbc kem 'beb h[jZaph\ jy
fZjhd ©ljhklhd\Zrbgh?a ©:\b”"zZ2 ©<dmkghl__\h2a ©Dhjh\dZ b
©Fm m?2 ijbh[j_I_ggu_ \ jhagbgguo fZ]ZabgZo ] Fhkd\u

ljb bkke_~h\Zgbb miZzdh\db b fZjdbjh\db h[jZaph\ jy _gdb h
fZgb_ gZ gbklhlm b p_ehklghklv miZdh\db q_Ildhklv fZjdbjh
nhjfZpbb ~ey ihlj_[bl_ey Z 1Zd _ gZ khhlI\_IklI\b_ nZdlbqg_kdl
ghfbgZevghc mdZaZgghc gZ mizZzdh\d_ 1Z[e > @



LZ[ebpZz
MiZdh\dZ b fZjdbjh\dZ jy _gdb

GZbf_gh\Zgb_ Ihjlh\hc fZjdb

Gzbf_gh\Zgb_ ihdZaZjnlem . . L©Dhjh\dZ @admk
d\Zrbgh®:\b"Z Dhj_gh\ibr‘__\ha%m m *

Mizdh\dz qbklzy [_a ih\j_""_gbc

FZjdbjh\dz q_IdZy kh”~_j bl \kx bgnhjfzpbx|~ey ihlj_

FZkkz g_Ilh ]
ghfbgZevgzy

nZdlbqg_kdZy

NZdlbg_kdh_ hlidehg_gb_
fZkku g_Ilh ]

I+

[=]

e "himkdzZ_fu
g_gbc fZkku [g_IIh
KL o+Q0 ]

N
hideh
neet

< j_amevlzZl_bkke_~h\Zgby mklZgh\e_gh qlh miZzdh\dZz
klzy [_a ih\j_"~_gbc FZjdbjh\dZ gZg_k_ggZy gZ ihlj_[b
[ueZ q_ldhc b kh”_j"ZeZ \kx g_h[oh”bfmx bgnhjfZpbx "e
khhi\_lkl\bb k LJ LK ©lbs_\Zy ijh*mdpby \ qZklb
Hldehg_gby nzZdlbg_kdhc fZkku g_IIh hl ghfbgZevghc g

eh\ mklZgh\e_gguo =HKL D+ > @
Bkke_"h\Zgb_ hjlJ]Zghe_ilbg_kdbo ihdZazZl_e_c ijh\h"b
rdZe_ 1ZJe
LZ[ebpZz
HjlZghe _ilbg_kdZy hp_gdZ dZq_kI\Z jy  _gdb
Gbe—gh\ngﬁdkg}féev : Gbe_gh\Zgb_ Ihjlh\hc fZjdb
R e T I T f
<g_rgbc \b~ b
dhgkbkl_gpby
P\_I
<dmk b aZjiZo
Mizdh\dZ b fZj
dbjh\dz
H[sZy hp_gdz
>Zggu_ |ZJe ihdZaulzZxl qlh h[jZapu Ihj]Jh\uo fZjhd
kilhd\Zrbgh2 ©Dhjh\dZ ba Dhj_gh\db?2 ihemgbeb kZfu_ \uk

b

[ZeeZ khhI\_IkI\_ggh

KZfmx gbadmx hp_gdm

[Zeez

glh 1Th\hjbl h[ bo hg_gv
ihemqgbe h[jZa_p jy _gdb Ihj]h\
glh ozjzdl_jbam_I _1h dZq_kl\h dZd ohjhr_
hgghc dhfbkkbb hif_Ibeb baebrg_ dbkeuc \dmk b

“bh A



iy’ _gdb lhjlh\hc fZjdb ©Fm ma H[jZa_p lhjlh\hc fZjdb ©<dm

emgbe hp_gdm [Zeez > @
J _amevlZlu bkke_"h\Zgby nbabdh obfbgq_kdbo ihdZaZzZl_e_«
ph\ jy  _gdb ij_~klZ\e_gu \ IZ]Je
LZ[ebpz

Nbabdh obfbq_kdb_ ihdZazl_eb dzq_kI\Z jy' _gdb

GZbf_gh\Zgb_ lhjlh\hc fZjdH
ezbf_gmzdb Lkt 9% i €00 OBNIN ocamigFm me
ihdZazl ley ~ '\ | d\Zrbgh? 4 1=_\hj
* big gh\db bjz “bjz
It pjz b I¢ Pl
Dbkehlguvhhde;g
FzZkkh\Zy géy:_g__ & * " f .
bjz =19 = = =
g_f_g__| + + + +
FZkkh\Zy "hey,
[[edz 6% _q__
DjZofZe 9- ,I\E)'/mkdz g_ h[gZjm _gh
>7Zggu_ lZJe ihdZau\lzZxl qlh dbkehlghklv fzZkkh\Zy ~h;

lj_[h\Zgbyf ghjfZlb\ghc At

dZ \k_o h[jzaph\ khhI\_Ikl\h\Zeb
h[ hik

DjZofZe \ h[jZapZo jy _gdb g_ h[gZjm _g qlh ]h\hjbl
kbnbdzZpbb > @

< j_amevlZl_ijh\_~_gguo bkke_~h\Zgbc mklZgh\e_gh qglh h
Ihjlh\uo fZjhd ©ljhklhd\Zrbgh? ©:\b”"Z2 ©Dhjh\dZ ba Dhj_gt
ghl__\h2 khhI\_IklI\h\Zeb Ij_[h\Zgbyf ghjfZlb\ghc “hdmf_glZp
jy _gdb Ihjlh\hc fZjdb ©Fm m?2 g_ khhl\_fikI\hdZéflje[h\Zgby
"bAdmx dhgkbkl_gpbx b dbkeuc \dmk

KjZ\gbl_evguc ZgZeba dZq_kI\Z ihdZaZe qlh h[jZa_p jy _g
db ©:\b"Z2 h[eZ”Ze gZb[he__ \ukhdbfb ihlj_[bl_evkdbfb k\r
bf_e gzbf_gvr__ hljbpZl_evgh_ hldehg_gb_ nzZdlbg_kdhc fZI
fbgZzevghc kZfmx \ukhdmx hp_gdm aZzZ hjlj]Zzghe _ilbq_kdb_ ihdz
[hevr__ dhebq_kl\h [_edZ ih kjZz\g_gbx k *"jm]bfb h[jZapZfb

Kibkhd ebl_jZImju

:1Znhgh\Z < = Hp_gdZ dZqg_kI\Z ch]mjlh\ ijhba\_"_g
yo HHH ©OWjfzgg? < = :1ZnhghWL Bkl cAdgkkhNZ
klI\_gguc K[hjgbd Ijm~h\ F_"~"mgZjh~ghc gZmqgh ij

dhgn_j _gpbb \ jZfdZo F_""mgZjh”rghlh gZmggh]lh nhjm
db=+ 2 Gh\hkb[bjkd — K o+0



=jhfh\z : > Lh\Zjh\_7~gZy o0zZjzdl_jbklbdZ ch]lmjlh\hc
klz\e_gghc \ jhagbgguo lhjlhluo k_lyo : ®dh=jhfh\.
\Z— L_dkl g_ihkj_~kI\_gguc FZI_jbZeu <k_jhkkbckdh
gZmqgh ijZdlbg_kdhc dhhkg\gpNo=;HM <H ©OF=:<Fb;
F<: bf D B Kdjy{bgz2 K d+0

AZq_kh\z B : Wdki_jlbaz dZq_klI\Z fhehdZ b fhehqg
jZlhjguc ijZzdlibdmf B : AZq_kh\ZFkke&\ZQ NZ;dhMz
<H F=:<FbsF<: bf D B Kdjy[bgZ k

B[bgqz_\Z > L :gZeba ihlj_[bl_evkdbo ij_"~ihgl_gbc b
gZlmjZevghlh ch]lmjlz > L B[bgqz_\Z G G RZ]Z_\
jhkkbckdhc kim”~_gq_kdhc gZmqggh ijZdl-bghkdhZ dhgn
N=;HM <H OF=:<Fbx: bf D B Kdjy[bg=ZK D+
DZklhjguo F K Lh\Zjh\_~_gb_ b wdki_jlbaZ ibs_\uo "bj
ehqguo ijh*mdlh\ mq_[gbd F K DZklhjguo < : Dm
dh\z _ ba™hkd\Z >Zrdh\ b DZ

Hkbgp_\Z B B KhklZ\ b I_ogheh]by ijhba\h”*"kI\Z jy
p_\Z Fheh” “v—-b gZmdZ - K

JZobfh\Z X G Hp_gdZ dZq_kI\Z j_Zebam_fhc \ Ihj]h\}
kh~ _j"Zgbx hkgh\lguo iblZl_evguo \_s_KklI\ X G JZo
jhikdbo F : AZcp_\ Wdheh]lby jhrghlh djzZy ijh[e
r_gby fzZl_jbZeu O,, <k_jhkkbckdhc gZmqggh ijZdlbqg_Kk
F f_""mgzZjh~rguf mgzZklb_f G+@d ZiK_ ey @xhgdh\

K\_~ _gby h[ Z\lhjZo

AZq_kh\Z Bg_kkZ :e dikgg”*ljhagZgZmd "hp_gl dZn_
jh\_~ _gby | _ogheh]lbb kujvy b ijhAmdlh\ “b\high]h b j.

bkoh ™~ _gby bf K : DZkiZjvygpZ Fhkdh\kdZy J]hkm~Z
\_|I_jbgZjghc f_"bpbgu b [bhF<uagihfehDbB Kdjy[bgZ
] Fhkd\zZ me ZdzZ"_fbdzZ Kdjy[bgZz H PDLO LQHVVI

WjabozZgh\ IJmkeZg {[€hZedh\\bmZzdmevl_1Z Ih\Zjh\_~_g
i_jlbau | _ogheh]bb kujvy b ijhrmdlh\ “b\hlighlh ijhbkoh " _
lhkm~Zjkl\_ggZy zZzdz~_fby \_l_jbgZjghc f_~bpkgu b [bhl
bf D B Kdjy[bgZ ] Fhkd\Z me Zdz~_fbdZ Kc
LQHVVDB]DFKHVRYD#PDLO UX

=DFKHVRYD &REBVOGDBWH RI 7THFK 6FLHQFH $VVRFLD
RI &RPPRGLW\ 6FLHQFH 7HFKQRORJ\ Rl 5DZ ODWHUI
30DQW 2ULJLQ QDPHG DIWHU 6 $ .DVSDU\DQWV OR
OHGLFLQH DQG %LRWHWFKQRBRQ\09$ $FDGHPLFLD
ORVFRZ 5XVVLD LQHVVDB]DFKHVRYD#PDLO U}
(UILNKDQRY BWWXGBHIQW ORVFRZ 6WDWH $FDGHP\ R
DQG %LRWHFKQRGRUIDELQ 09% $FDGHPLFLDQ 6FU
5XVVLD LQHVVDB]DFKHVRYD#PDLO UX



M>D

Dz mdh\z : : :dhih\zZ ? B
Gh\hkb[bjkdbc I_ogheh]bq_kdlbebhh& bhhkkbckdh]h JThkm~Zj
kI\_ggh]h mgb\_jkbl_IZ bf : G Dhkul]bgZz L_ogheh]bb >ba:

WDKI?JLBA: D:Q?KL<: @B>DH=H FUE:

KIZlvy ihk\ys_gZ bkke_"h\Zgbx ihlj_[bl_evkdbo k\hckl\ b wdki_jlba_
dh]h fuez < jZ[hl_ ijb\_~_gu bkke_"h\Zgby ih bamqg_gbx \ebygby dZq
i_ghh[jZamxsmx kihkh[ghklv MklZgh\e_gh qlh q_f "_klq_ \h*zZ |_f gl
xsZy kihkh[ghklv "bArdh]h fueZz

Dexq_\u_ kehbZdh_ fueh i_ghh[jZamxsZy kihkh[ghklv mklhcgb\hk
“_kldhklv \h”u

.DGXNRYD $ $ $NRSRYD ( ,
I1RYRVLELUVN 7THFKQRORJLFDO ,QVWLWXWH EUDQFK R

48$/,7< (;$0,1$7,21 2) /,48,' 62$3

7KH DUWLFOH LV GHYRWHG WR WKH VWXG\ Rl FRQVXPHU SURS
OLTXLG VRDS 7KH SDSHU SUHVHQWY VWXGLHY RQ WKH LQAXHQF
KDV EHHQ IRXQG WKDW WKH KDUGHU WKH ZDWHU WKH ORZHU W
HYZRU®LTXLG VRDS IRDPLQJ FDSDFLW\ IRDP VWDELOLW\ ZD!

< i_jbhnizg”r_fbb djZcg_ ZdimZevguf yley_Iky \hijhk ]b]b_gt
pbb Kj_"kI\Z ebggheg]bibt_de_fZy khklZ\eyxsZy "bagb kh\j_f_
gh]lh q_eh\_dz ;ez]h~Zjy ihyle_gbx kj_"~kI\ ebgghc ]b]b_gu |
b _z ijh*he bl_evghklv klZeb JhjZza~h \ur_ | d g_dhlhju_ be
\'ijhnbezZdlbd_ \bjmkguo bgn_dpbc dhlhju_ g_j_"dh i_j_"ZxlKk
imlzf gZzZijbf_j q_j_a jmdhih Zlb_ D 1Zdbf kj_~kI\Zf highkb

Fuek wlh iZjnxf_jgh dhkf_Ibg_kdbc ijh*mdl dhlhjuc fh gh
d Ih\zjzf fzkkh\h]lh ihlj_[e_gby ihwlhfm _]h ijhba\h”~kl\h h
ky \ [hevrbo dhebqg_klI\Zo Ihklhygguc ihdmizl_evkdbc kijhk
hljhfgh_ dhebqg_kI\h \b~h\ fueZz \ I\zj*hc beb "b~rdhc nhjfZo
gb_f gZIlmjZevguo beb kbgl_Ibg_kdbo dhfihg_glh\

<ul[hj "b~rdh]lh fuezZz \ dZq_kI\_ h[t_dIZ bkke_"~h\Zgby h[mke
k gZzqzez ;;, \_dZ wlhl ijhAmdl gZ[bjZ_1 ihimeyjghklv | d h
jufb ij_bfms_kI\Zfb i_j_~ I\zj~hc _]h nhjfhc gZijbf_j m~Ah[k
g_gby [he__ gbadbf mjh\g_f S+ b ~j

Ihkdhevdm fueh j_]meyjgh bkihevam_Iky \ ih\k_"~g _\ghc 'b
gbfZlv dzZdbfb dZq_kI\Zfb b khklZ\hf "he _g h[ezZ”ZIv wlhl ij
glhfu g_ gZg_klb \j_~ hj]Zzgbafm Z \ha”_ckl\h\Zlv gZ g_]h [e
dh hgbsZlv dh™m g_ i_j_kmrb\Zy _z ij_iylkl\my [Zd]l_jbZevg
b "jm]bf \b”rZf ihjz ' _gbc Hg_gv \Z guf ihdZazl_e_f dzZq_KklI\
_lky _lh i_ghh[jZamxsZy kihkh[ghklv b mklhcgb\hklv i_gu \
N_e_gghlh ijhf_"mlidz \j_f_gb



< jZ[hl_\Ndzg_kI\_ h[t_dlh\ bkke_~h\Zgby [ueb \u[jZgl

dhlh fueZz

"brdh_ fueh ey \k_c k_fvb k Zglb[Zdl_jbZevguf wnn
$85%$ DOQWLEDFWHULDO

h[e

fe

Jhkkby ]
“brdh_ fueh “ey jmd %,2 62%$3 %LROLR

:ZeZrboZ
fe

Jhkk

iblZl_evgh_ fueh "ey jmd ©25*$1,& 0$&%$'$0,%$ 2,/2 k
jbZevguf wnn_dlIhf

fe

Jhkkby
‘bAdh_ fueh /,48," 62$3 ibhg keb\Z

] Fhkd\Zz
fe

Jhkkby ]

“brdh_ fueh "ey jmd /H 3BHWLW ODUVHLOODLYV ©P\_

fe

kA" _eZgh \ BlZzebb bfihjl_j

Jhkkby ]

Fhkd\z

Hij_~_e_gb_ i_ghh[jZamxs_c kihkh[ghklb ijh\h*behkv

jzahf > @
iZ*_gbb

ih\_joghklv Ih]lh *_
khklzZ\eyez |
" fK

fuez
i _jZImj_

iZkI\hjz

hij_~_eyezZkv \ukhlz klhe[Z
kfii \h~ghlh jZkl\hjzZ bkiulm_fh]h kj_~kI\Z k \

FZkkZ i_ghh[jZamxr_]h k

i_gu

h[jZamxs_

I_ghh[jZamxsZy kihkh[ghklv hij_

gby bkiulm_fhlh jZkI\hjz

fbg

<ukhlz klhe[Z i_gu hij_~_eyeZkv q_j_a

IlhdZazZl_ev mklhcgb\hklb i_gu

klhe[Z ijbgbfZehkv kj_"~g__
fZevguf agZq_gb_f \ukhlu i_gu

?keb mjh\_gv klhe[Z i_gu bf_e g_jh\gmx ih\_jogh
Zjbnf_Ibg_kdh_ f_"~m fbghb!

>ey hp_gdb dZqg_kI\Z \h~u bkihevah\Zebkv hkgh\gu_ i

ghklv p\_I aziZzo |_fi_jzZzlmjzZz h[s__ khe_kh”_j Zgb_
fhklv b agZgq_gb_ S+ GZb[he__ \Z gh_ agZq_gb_ bf__|I
\h~u 1h~ "_kldhklvx \h~*u ih?jZamf_\Z_1lky k\hckI\h hij_"

kiI\b_f \ g_c jZzkl\hjbfuo khe_c dZeby b fZ]gby DeZkkbn

\h”~ ih °_kldhklb ij_~klZ\e_gzZ \ 1Z][e
LZ[ebpZz
DeZkkbnbdZpby ijbjhrguo \h” ih " _kldhklb > @
IlhdZazl_ev *_kldhklb ffhlev e wd\ DeZkk ]_kldhklb
D+ Hgq_gv fyldZy
D+ QD FyldZy
D+ Mf_j _ggh fyl]dZy
o+ @_kldzZy
;he Hqg_gv "_kldzZy

>ey hij_~_e_gby i_ghh[jZamxs_c kihkh[ghklb Jhih\beZk

jZaghc
jZkl\hju
I\hj .+&2+ g

“_kldhklb
&D®&Q *

jZkI\hj

fyldZzy mf_j _ggh fy]l]dZy b
g jZkl\hj, OB g jZkl\hj

T_kldZy >ey w
1R+&2jZk

>ey dZ ~hlh \bAZ \h”~u hij_"~_eyeZkv i_ghh[jZamxsZy k
J_amevlZlu ZgZebah\ ij_~klzZ\e_gu \ 1Z[e



LZ[ebpZz
K\hrgZy IZ[ebpZ i_ghh[jZamxs_c kihkh[ghklb h[jZaph\ “b~dt

Kj_~g__ agZq_gb_i_ghh[jZzamxs_c kihkh[ghklb
i Gza\Zgb| " _kidzy mf_j_ggh _j_ggh?hif?
T yldZy fyldZy ih =HKL
\hnZ “HKL > fy]dZy > @
$85%$ DQWLEDFWHULDO
%,2 62%$3 %LROLR
3 25*$1,&
0$&%$'$0,% 2,/
4 /1,48, 62%$3
5 /H 3BHWLW ODUVHLOODLYV
<ebygb_ " _kldhklb \h*u gZ i_ghh[jZamxsmx kihkh[ghklv dZ

pZ ihdZazZgh gZ jbkmgd_ ~bZ]jzffz

lj_\ur_gb_ihdzZazl_ey "_kldhklb fh _I gZghkblv [hevrhc \j_
I\hjbfu_ kheb h[_ki_gb\Zxsb_ ~_kldhklv \h~u \uaul\Zxl ih\_
jZajmr_gb_ f_lZeebqg_kdbo Ziizjzlh\ Ijm[hijh\h~h\ \ke_"kl\
\uau\Zxl ihyle_gb_ gZdbib \ dhleZo b "jm]bo ZiiZjZlZo gZ
iehh[f_g \ gbo b kihkh[guo ijb\_klb ~Z"_ d \aju\m

ljb ZgZeba_ ~bZ]jzZffu \uy\e_gh qglh ihdZazZl_eb “b~dh]h
DQWLEDFWHULDO gb"_ ghjfu =HKL khhI\_IklI\_ggh h[jZa_r
ghh[jZzamxs_c kihkh[ghklvx \ \h~_ k jZaghc “zkldhklvx KZ
ihdZzazl_eb m h[jZapZ /H 3BHWLW ODUVHLOODLYVY K m\_ebog
ghhl[jZzah\Zl_ey kihkh[ghklv "b~rdh]h fueZ kgb Z_Ilky

<ebygb_ *_kldhklb \h~u gZ i_ghh[jZamxsmx kihkh[ghklv
h[jzaph\ “bAdh]h fueZz
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Kibkhd ebl_jZImju

=HKL a+Q Kj_~kI\Z fhxsb_ kbgl_Ibqg_kdl
N_e_gby i_ghh[jZamxs_c «kigs/h [ MWKWLS V GRFV F
GREXPHQW

Ilhimrbgkdzy ? < 1jzZdlbdmf ih Ih\Zjh\_~_gbx b wdl
f_jgh dhkf_Ibg_kdbo Ih\Zjh\ ? < Ilhimrbgkdzy G |
em[ X X Dhehfhc@hytdhb[bjkd Kb[bjkdbc JThkm~ZjkI\
mgb\_jkbl_I \h*gh]h IjZgkihjlz

=HKL J o+0 ljh*mdpby dhkf_lbqg_kdZy ]b
XxsZy H[sb_ |_ogbq_kdb 85mk&hWWwS V GRFV F
GRFXPHQW

K\_~ _gby h[ Z\lhjZo

DZ"mdh\Z :ggZ :eklhk” dlggZ GLB nbebZe J=M bf
lbgZz Jhkkby ] Gh\hkb[bjkd DjzZkguc ijhki

:dhih\zZz ?e_9gzZ B¥4gh\ghB~"zZ\Zl_ev dZn_"ju obfbb obft
I_ogheh]lbb b Ih\Zjh\_~_gby GLB nbebzZe J=M bf : G
Jhkkby ] Gh\hkb[bjkd DjzZkguc ijhki H PDLO QWL

.DGXNRYD S$QW@BHQW 1RYRVLELUVN L_KKQRORJLFL
.RV\JLQ 6WDWH 8QLYHUVLW\ RI 5XVVLD .UDVQ\ $Y

$NRSRYD (OHQMRY /HEFWXUHU 'HSDUWPHQW RI
7HFKQRORJ\ DQG &RPPRGLW\ 6FLHQFH 1RYRVLELUV
RI WKH .RV\JLQ 6WDWH 8QLYHUVLW\ RI 5XVVLD
5XVVLD QWLFKLPWHFK#\DQGH[ UX



M>D

DZjlbgz = | ImlbebgZ L B
Jhklh\kdbc Jhkm~ZjkI\_gguc wdhghfbg_kdbc mgb\_jkbl_I JB

:G:EBA LHJ=H<H=H :KKHJLBF?GL: >?2LKDBO B=JMR?D

< klZlv_ ij_"klZ\e_gu j_amevlZlu ZgZebaZzZ kljmdIimju b ihdZaZzZl_e_c
kdbo b]jmr_d \ IThjlh\hf ij_7ijbylbb dhlhju_ ihal\hebeb hp_gblv _]h jZpl
jZajzZ[hlZlv gZijz\e_gby kh\_jr_gkl\h\Zgby

Dexq_\u_ keh\Zkdb_ b]jmrdb jughd kljmdIimjZ Zkkhjlbf_glZ rbjhlZz
mklhcqgb\hklv gh\bagZ kh\_jr_gkl\h\Zgb_

.DUJLQD * 3 3XWLOLQD 7 ,
5RVWRY 6WDWH 8QLYHUVLW\ RI (FRQRPLFV

$1$/<6,6 2) 7+( 5$1*( 2) &+,/'5(1 6 72<6

7KH DUWLFOH DQDO\]HV WKH VWUXFWXUH DQG LQGLFDWRUV R
HQWHUSULVH ZKLFK PDNHV LW SRVVLEOH WR DVVHVV LWV UDWLF

.H\ZRUGKLOGUHQ V WR\V PDUNHW DVVRUWPHQW VWUXFWXUH
QRYHOW\ LPSURYHPHQW

> |lkdb_ bljmwdb ij_~f_lu ij_"gZagZq_ggu_ "ey blju Hg
“ZI p_eyf mfkI\_ggh]lh gjzZ\klI\_ggh]h wkl_Ibg_kdh]h b nt
iblZgby Bljmrdb ihfh]zxl ~_lyf ihagzZ\Zlv hdjm Zxsbc fbj ]
p_e_gZijZ\e_gghklv fure_gby b ~_yl_evghklb kihkh[kl\m>
gbx j_qb b izfylb

lh hp_gdzZf % XVLQHV6WDW > @ ijhrZ b ~_Ilkdbo b]
o+Q 11 kgbabebkv gz Hkgh\gufb nzdlhjzfb g_]:
sbfb gZ jughd J[ueb kgb _gb_ jh'~Z_fhklb b wdhghfbqg_kdbc
izgn_fbb dhjhgzZ\bjmkz < ] h[t_f ijh~Z" [ue \hkklZgh\e_

gh "hdjbabkguo ihdZzazl_e_c g_ ~hklb] Khl]eZkgh ~Zgguf ZgZ
ij_"ijbylbc bg"mkljbb ~_lkdbo Ih\Zjh\ > @ jhkkbckdbc jughd
\ ]h*m khklZ\be [he__ fej~ jm[ Ijb wihf Ih\Zjzf hl_q.
ijhba\h”"klI\Z ijbgz”~e_"Zeh hdheh GZ k_]h~rgyrgbc ~_gv
"hex h[t_fZ jugdzZ azgbfz_I dzl_]lhjby dhgkljmdlhjh\ k “"he_c
ijh~rz" \lhjhc y\ey_Iky dZl_]hjby dmdhe gz lj_Iv_f
lhjbb ©B]ljmr_qguc ljZgkihjl2 b ©B]jmrdb ~ey fZeur_c b ~hrd
k “he_c ijhnrZ" ©B]jmrdb ey kihjlZ b mebpu? bf_eb

jugdzZ ij_"klZ\e_gZ jhkkbckdbfb ijhba\h~bl_eyfb hjlZgbaZpt
lhjlhleb ki_pbZebabjh\Zggufb jhagbqgufb ij_"ijbylbyfb b b
1Zabgzfb Z 1Zd _ aZjm[_"gufb ijhba\h”~bl_eyfb Jeh[Zevguo
guo [j_g”h\ DZd nzZdlhju jZa\blby hl_q_klI\_gghlh jugdZ ke_
hi_j_"Zxsbc jhkl kh[kI\_gguo fZjhd Ihjlhluo k_I_c kh[kI\_ggh



b wdkdexab\guo ihabpbc K p_evx ih\ur_gby dhgdmj_glt
Ih\bl_eb jZza\b\zZxl ]Jjmiih\hc Zkkhjlbf_gl b k\hb Ihjlh\u_

Kj_~b bfihjl_jh\ b]lj b b]jmr_d I:H ©>_Ilkdbc fbj2 HHH
HHH ©E_]lh? HHH ©Jbqg nwfbeb?® HHH ©OKbf[ZI2 HHH ©
NZ | DGJ \dexqZy =hgdhg] azgbfzy hl h[s_c klhb
?\jhiu khklz\ey_I > @

JZa\blb_ fbjh\h]lh jugdZ b]jmr_d hij_~_ey_Ilky [ukljuf j
ljhgbdb b baf_g_gbyfb ~_fhljZnbg_kdhc kbImZpbb :kk
jZa_g b ihklhyggh h[gh\ley_Iky k mqg_Ilhf ~hklb _gbc \ j.
gZmdb b I_ogbdb B]jmrdb hkgZsZxlky we_dljhgbdhc
ki_gb\Zxsbfb \uiheg_gb_ ]Jhehkh\uo dhfzZg” ijb\h*ysbfb
b ij_\jZsZxsbfb \ mkljhckI\Z k bkdmkkI\_gguf bgl_ee_dl
\j_fy kzZfu_ jzZkijhkljZzg_ggu_ \b”u b]jmr_d dmdeu nb]r
]Jmjdb “b\hlguo I1h ~Zgguf wdki_jlh\ > @ ih\ur_gguf Kij
ky jZa\b\Zxsb_ b]jmrdb Z 1Zd _ b]jmrdb gZ [ZIZ]j_cdZ«
[Za_ we_dljhgguo ko_f

ym~ ms__ jugdzZlh\Zjzfb \bjlmZevghc b “hiheg_gghc j_Z
ehkh\uf b “_klh\uf mijz\e_gb_f \azZbfh~_ckl\b_ k eb”"_j:
e_g_gb_\ khpbZevgu_ k_Ib b bkihevah\zZgb_ 45 dh”h\

< wlhc k\yab \u[jZggZy |I_fZ bkke_~h\Zgby y\ey_Ilky
klZz\ey_1I ijZzdlbg_kdbc bgl_j_k

P_evx jZ[hlu yl\eyehkv bamqg_gb_ b ZgZeba Zkkhjlbf_g
j_Zebam_fuo HHH ©:rZg2 < azZ”Zqgqb bkke_"h\Zgby \oh”be
Imju ihdzZazl_e_c Zkkhjlbf_glZ b]jmr_d b khklzZ\e_gb_ |
\_jr_gkl\h\Zgbx Ihjlh\hlh Zkkhjlbf_glZz

:kkhjlbf_gl ~"_Ikdbo b]ljmr_d ij_"ezZ]Z_fuc HHH ©:rzZ
f_j_ hij_~_ey_Iky lIj_[h\Zgbyfb h~rghjh”~ghklb_\gyjhba\h:
fufb kujv_\ufb fZl_jbZezZfb |I_ogheh]bqg_kdbfb agZgbyf
[hj b]jmr_d bgl_j_kmxsbc ihdmizl_ey ~bdim_Ilky kblmzZzZj
\azbfhazf_gy_fhklvx Ih\Zjh\

ljh\_"~ _gguc ZgZeba kijmdImju Zkkhjlbf_glZ b]jmr_d ih
gZagZq_gbx 1Z[ebpZ ihdZaZe qglh gZb[hevrmx "hex Kkl

sb_ b]jmrdb nhjfbjmxsb_ fmaudZevgu_ b om”~h™_kl\_
klb gZoh”~ylky gZ \lhjhf f_klI_ h+jgadh kw ' f lgu_
jZa\b\Zxsb_ nbabq_kdb_ kihkh[ghklb azZgbfzZxlilg_I\_jlh
ebl_ogbq_kdb_ b]jmrdb gZoh”ylky gZ iylhf f_kl— g
gZ r_klIhf azZl_f jzkihez]zZxlky b]jmrdb azZ[Z\u

f_kl_ gZoh”ylky bljmrdb agZdhfysb_ k Ijm~h\uf ijhp_kk
_Iky ijbjhkl m”~_evghlh \_kZ b]jmr_d jZa\b\Zxsbo

b fmaudZevguo HrgZdh m ~_lkdbo b]jmr_d jZa\b\
kihkh[ghklb agzdhfysbo k Ijm~h\uf ijhp_kkhf gZklhevg
[ex~"Z_1ky kgb _gb_ m”~_evgh]lh \_kZ \ kj_~g_f gZ HI
ihebl_ogbg_kdb_ “hey dhlhjuo [ueZ kgb _gZ \ |

ohjhrbc ijbjhkl \ 1 gz



KljmdImjz Zkkhjlbf_glZ b]jmr_d HHH ©:rZg? az a+xQ

=h”u

th Ahkiblzl_evghfm ghad%zeqﬂ'rgnt:‘y \_&he Yhm~ \_d&he \hm~ \_Kk

rl rl rl
JZa\b\Zxsb_ 35 65 39
JZa\b\Zxsb_ nbabg| kdb_| kih 47 9
kh[ghklb
H[jZagh kx _lgu_ 98 33 8 39
lhebl_ogbq_kdb_ 43 9 5 8
AgZdhfysb_ k Ijm~h\uf ijhp4 kkhf 35 46 5

N

imaudzevgi_ KihknTohkip | =5 | 45 38
GZklhevgu_ blju 67 9 54 9 55 7
Bljmrdb azZ[Z\u 8 7 6
Blh]h

Ijb bamqg_gbb kljmdIimju Zkkhjlbf_glZ b]ljmr_d ih \hajZklg
gbx [ueh \uy\e_gh qlh gZb[hevrbc ijhp_gl ijh*Z" bf_xI b]j
N Il _c yk_evgh]h—-\hajzklZz gzbf_gvréy rdhevgh]h \hajZk

| Z- >hey b]jmr_d ~ey “hrdhevgh]h \hajzZzklZ kgbabeZkv |
\j_fy dzZd ey ~_I_c rdhevghlh \hajzklz bf_e f_klh ijbjhkl g
juc d ] kgbabeky ~h

JZkkfzZljb\Zy Zkkhjlbf_gl bljmr_d ih fZl_jbZem balhlh\e
I hif_Iblv m\_ebqg_gb_ “heb iezklfZkkh\uo b]ljmr_d gZ

g+0 11 gZ[ex"Zehkv kgb _gb_ m”~_evghlh \_kzZ f_IZeel
gz N j_\yggzrno j_abgh\aio

gZeba kljmdImju Zkkhjlbf_glzZ ih nbjf_ ba]lhlh\bl_ex iha\heb
eb*bjmxsb_ ©+DVEUR?2 b ©/(*2*URXS2 Dhebq_kl\h j_Zeba
pbb HHH ©:rZg® m\_ebgbehkv gZ ©/(*2*URXS?2 gZ
gz Lhevdh ijh"mdpby nbjfu ©OODWWHO ,REZkgbabezZ m"

Hkgh\gufb ihdZzazl_eyfb Zkkhjlbf_glzZ y\eyxlky dhebq_kI\
I_jbklbdb rbjhlz iheghIZ mklhcgb\hklv gh\bagzZ ijb jZkq

_glh\ dhlhjuo ih~e_"Zeb baf_j_gbx dhebqg_kI\h ]Jjmii ih~]jn
gaf gh\Zgbc |h\ZJh\ > @
Rbjhlz Zkkhjlbf_glZ HHH ©:rZg?2 \ukhdzZy Dr qlh

_I ihlj_[bl_ex e_]dh hjb_glbjh\ZIvky \ \u[hj_ gm ghlh Ih\ZjZ
jyxs_1lh jZaghh[jZagu ihlj_[ghklb M ij_"ijbylby _klv j_a_j\
dhwnnbpb glZ aZ kq_Il jZkrbj_gby \b~ h\ f_IZeebq_kdbo b dz
r_d 1jb wihf ke_~m_1I| mqgblu\zZlv qlh ifrljjdmxl&¥drhie__ h
db kujvy jZkI’bj_gb_ ijhba\h”kl\_gguo iehszZz”_¢ GZb[he__
\ fZ]Zabg_ ij_"klZ\e_gu b]jmrdb ey ~_|I_c¢ \ \hajzZkl_
\b\Zxsb_ ih]j_fmrdb dm[bdb ibjzfb~db fyldb_ b]ljmrdhb



ihke_"gbc i_jbh” \ HHH ©:rZg?2 ihkilmibeh gh\uo \b~Z |
gZ mebp_ b]j k i_kdhf b gh\wdelyrg¥”Zy bl]jmrdzZ ©0Z]b <
]b2 Dhwnnbpb_gl gh\bagu Dg fh gh kgblZlv ijb_f
g_ihg_k_I "hihegbl_evgu_ aZzZljZlu _keb gh\uc Ih\Zj g_
kijhkhf WIh ih~I\_j"~Z_| kihkh[ghklv hi_jzZIb\gh j_Z]bjh)\
\j_f_gb b m~h\e_I\hjylv baf_gb\rb_ky "_eZgby ihdmizZl_e_
nbpb_gl gh\bagu fh gh aZ kq_I| fhgblhjbg]Z ZdimZevguo |
r_lh \g_"j_gby gh\uo \b”*h\ Ih\Zjh\ gZ bo hkgh\_ |_f kzf
baf_gb\rb_ky ihlj_[ghklb qlh IZd _ m\_ebqgbl dmevimjm
emq_ggu_ \ j_amevlZl_bkke_~h\Zgby dhwnnbpbk\dlZ mkl
A I _evkli\mxl h Ihf qlh \k_o ij_"klzZ\e_gguo \ fZ]Zab
ihevamxlky ihklhygguf kijhkhf GZb[he__ \ukhdhc mklht
x|l 1Zdb_ b]jmrdb dZd dmdeu %DUELH dhgkljmdlhju /(*

LZdbf h[jZzahf bkoh”y ba ihemqg_gguo \ oh”_ bkke_"h\Z
f_glz ~_Ikdbo b]jmr_d \ HHH ©:rZg? \ p_ehf fh'gh hoZj.
dzd klZ[bevguc kihkh[guc m~h\e_I\hjylv jZaghh[jZagu_
iZl_e_c \ jZaebgguo p_gh\uo k_]f_glZo

GZ hkgh\Zgbb j_amevlZlh\ bkke_"h\Zgby [ueb ij_"eh"_
— ih\ukblv dhwnnbpb_gl gh\bagu Zkkhjlbf_glZ b]jmr_d a:
1Z ZdImZevguo lIj_g~h\ "ey "Zevg_cr_]h \g_"j_gby gh\uo
— "ey m\_ebq_gby dhwnnbpb_glZ mklhcgb\hklb Zkkhjl
h[oh”bfh k\h_\j_f_ggh \uy\eylv Ih\Zju ihevamxsb_ky klZ[
iml_f ZgZebazZ “hdmf_glZevguo “"Zgguo h ihklmie_gbb b
— k p_evx ih\ur_gby dhwnnbpb_glZ gh\bagu b mklhcql
fzjd_Ibg]h\u_ bkke_"h\Zgby ihdmizZl_e_c gZ \uy\le_gb_
ihlj_[ghkl_c 1_jbh”bg_kdb ZgZebabjh\Zlv ihdmizl_evkd
Zdlb\gh ijbf_gylv kbkl_fm klbfmebjh\Zgby ijh*rZ" ~ey ihlj
gZ ijZa~gbdb kdb~db \ ~_gv jh *_gby b aZ mki_rgh_ h[r

Kibkhd ebl_jZImju

:B>L ij_"~klZ\beZ ZgZeba jugdZ b]jmr_d ih blh]zf

ljhgguc j_km8lb@ KWWSV UGW LQIR UX D

DQDOL] U\QND LJUXVKHN SR LWRJDP JRC

'gZeba jugdz ~_lkdbo b]ljmr_d \ Jhkkbb \ o+0
o+0 11 1_jki_dlb\u jugdZ \ mkeh\byo kZgdpb

j_kmjk®5/ KWWSV EXVLQHVVWDW UX LPDJHV G
GHPRBEXVLQHVVWDW SGI 7ZIZ h[jZs_gby
DZeZq \ K E L_hj Ibg_kdb_ hkgh\u Ih\Zjh\_~ gby
gbd "ey \mah\ K -E DDbaZq i\ j_jZf RhRHIZ Xjzcl

k



K\_~ gby h[ Z\lhjZo

DZjlbgZ =ZebgZ lklpMggzZldZ Jhklh\kdbc JThkmAZjklI\_gguc !
fbg_kdbc mgb\_jkbl_I JBGO Jhkkby ] Jhklh\ gZ >t
Ah\Zy H PDLO NDIHGUDWRYTP#PDLO UX

ImlbebgZ LZIvygZz B\Zgh\wdhg gZmd ~hp_gl “~hp_gl dz
Ih\Zjh\_~_gby b mijzZ\e_gby dZqg_klI\hf Jhklh\kdbc ]hkm~*Zjk
fbg_kdbc mgb\_jkbl_I JBGO Jhkkby ] Jhklh\ gZ >t
Ah\Zy H PDLO NDIHGUDWRYTP#PDLO UX

.DUJLQD *DOWRGHXQW B5RVWRY 6WDWH 8QLYHUVL
% 6DGRYD\D 6WU 5RVWRY RQ 'RQ 5XVVLD NDIHC
3XWLOLQD &DYWED®MW,H Rl 6FLHQFHV LQ (FRQRPLFV
'"HSDUWPHQW RI &RPPRGLW\ 6FLHQFH DQG 4XDOLW\
8QLYHUVLW\ RI (FRQRPLFV % 6DGRYD\D 6WU B5RVYV

NDIHGUDWRYTP#PDLO UX



M>D

Dhibd : < Kbjhldbgz L ?
Kb[bjkdbc mgb\_jkbl_I ihlj [bl_evkdhc dhhi_jZpbb Kb[M

B>?GLBNBD:PBY B HP?GD: D:Q?KL<: D?J:FBQ?KDHC
IHKM>U J?:EBAM?FHC G: IHLJ?;BL?EVKDHF JUGD?
] GH<HKB;BJKD:

< klZlv_ ijb\h~blky bgnhjfZpby h nzZdlhjZo nhjfbjmxsbo kh\j_f_
q_klIVh d_jzZfbg_kdbo ba”_ebc b f_Ih~"Zo b”r_glbnbdZpbb b hp_gdt
ihkm”u [Ij_~klZ\e_gu j_amevlZlu wdki_jlbau dZq_KkI\Z d_jZfbq_kt
fhc gZ ihlj_[bl_evkdhf jugd_ ] Gh\hkb[bjkdZ k ihfhsvx hjl]Zghe_
dh obfbg_kdbo f_Ih~h\

Dexq_\u_ keld\dzZfbq_kdZy ihkm”~Z nZdlhju dZgq_klI\Z wdki_jlba
IbnbdZpby

RWLNS$ 9 6LURWNLQD 7 (
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRGQ

'(17,),&$7,21 $1' 48%/,7< $66(660(17 2) 7+( &(5%0,&
'$5( 62/' 21 7+( &21680(5 0$5.(7 2) 12926,%,56.

DUWLFOH SURYLGHV LQIRUPDWLRQ RQ WKH IDFWRUV
PLF SURGXFWV PHWKRGV RI LGHQWL,(FDWLRQ DQG TXI
HQW WKH UHVXOWY RI WKH H[DPLQDWLRQ RI TXDOLW\ R
YRVLELUVN ZLWK WKH XVH RI RUJDQROHSWLF DQG SK\
RUGWUDPLF ZDUH TXDOLW\ IDFWRUV TXDOLW\ H[DPLC

D_jzfbdZ y\ey_Ilky ~j_\gbf kujvzf "ey ba]hlh\e_gby ij_
b mdjzZr_gbc Fghlh \_dh\ ba d_jzZfbdb kha”zZ\Zeb \Zau
gu_ ij_~f_lu Zjobl_dImju Z IZd _ ihkm”~m D_jZfbqgq_kdZy
ihevam_Ilky [hevrbf kijhkhf kj_~b ihdmizl_e_c [eZ]h"Zjy
jh\ \ukhdb_ wkl_Ibqg_kdb_ k\hckI\Z \ebygb_ IjZ*bpbc k

BagZqZevgh d_jzZfbg_kdb_ ba”~_eby ba]JhlZ\eb\Zebkv '
djm] ihy\beky \ ]Jh~m ~h g w b ihal\hebe mkdhjblv ij
JZaebqgu_ \bru d_jzfbdb nhjfbjh\Zebkv ih f_j_ memqr_g
guo ijhp_kkh\ dh]J*Z [hevrmx jhev b]jZeb mkeh\by h[jZ][
kiI\Z kzfhc d_jzfbdb

<h fghlbo j_]lbhgZo Jhkkbb \kz _sz gZoh”yl d_jZfbq_
Ilhle_ggmx ex~vfb \ ~Ze_dhf ijhrehf WIb gZoh”~db iha\h
d_jZfbg_kdZy ihkm~Z \k_]*"Z ihevah\ZeZkv ihimeyjghklv:

=hgqZjkl\h g_ lhevdh \b” ijhn_kkbhgZevghc ~_yl_evgh
ijhkluo ihlj_[bl_e_c Ex”b m\e_dZxsb_ky lhgqgZjguf "_e
ANZxl d_jZfbg_kdmx ihkm”m dhlhjmx fh gh bkihevah\Zlv

< gZklhys__ \j_fy d_jzZfbq_kdh_ ijhba\h”~kl\h jZa\blh
< Jhkkbb ijhba\h?kl\h nZjnhjh\uo b nZygkh\uo ba”_ebc y\e



keh b\r_cky |I_ogheh]bq_kdb jZalblhc hljZkev® gjZjh~gh]lh oh
fbg_kdb_ ba”_eby jhkkbckdh]lh ijhba\h~kI\Z ihevamxlky kijh
guo ihlj_[bl_e_c qlh hij_~_ey_| [hevrhc h[t_f wdkihjlzZ 1Z[e

LZ[ebpZz
GZImjZevguc wdkihjl d_jZfbg_kdhc ihkm~u
\ d+0Q 11 feg rl

IlhdZazl_eb
Wdkihjl feg|rl
>bgzfbdz + + 4
LZ[ebpZz

Klhbfhklguc wdkihjl d_jZfbg_kdhc ihkm~u
\ B+ D ]1] feg "hee

lhdZaZzl_elb

Wdkihjl feg|~hee

I+

>bgzfbdz

Wdkihjl d_jzZfbg_kdhc ihkm”u ba Jhkkbb mkimiz_I ihklzZ'
kljzg AZ ]h”u ij_"klzZ\e_ggu_ \ IZ[ebpZo wdkihjl \ujhk gz
rbc ijbjhkl ijhbahrze \ ]h m dh]~Z Zdlb\gh \ujhkeb i
jZfbg_kdhc ihkm”~u ba Jhkkbb \ DZaZoklZg b ;_eZjmkv <
azf_lgh kgbabeky \ klyab k iZzg~_fb_c b h[sbf kgb _gb_f
liZgbgguo i_j_\hahd

D_jzfbg_kdb_ ba”_eby ihevamxlky ihklhygguf kijhkhf gz
kdhf jugd_ qglh h[tykgy_Iky g_ lhevdh “hkIimighklvx b g_h[c
km~u \ [ulh\hc "bagb gh b [hevrbf jZaghh[jZab_f Zkkhjlbf_g

< mkeh\byo fgh]hh[jZaby ijh*mdpbb [hevrh]h dhebq_kl\Z
e_c b l_ogheh]bc ihyley_Ilky g_h[oh”bfhklv fgh]hklhjhgg_
pbb d_jzfbg_kdbo Ih\Zjh\ k p_evx hilbfbazZpbb IhjJh\h]lh Zk
hij_~_e_gby ghf_gdeZlmju ihlj_[bl_evkdbo k\hcklI\ b ihdZaZzl

DZq_kl\h d_jZfbg_kdhc ihkm”u bljZ_1 \Z°gmx jhev dZd "e
lzd b ~ey ijhba\h*bl_ey DZq_kl\_ggZy—dwliZfibgggdZy ihkm'
bar_eb_ h[ezZz”"Zxs__ \k_fb g_h[oh”~bfufb ihdZaZl_eyfb "ey
bkihevah\Zgby > @ DZq_kl\h d_jZfbg_kdhc ihkm”~u aZ\bkbl
Ilhjh\ \ Ihf gbke_ kujvy b ijhp_kkZ ijhba\h”kl\z

D_jzfbq_kdb_ ba”_eby \ujZ[Zlu\Zx| ba |IjZz*"bpbhgguo ]Jebghbl
eh\ k bkihevah\Zgb_f bggh\Zpbhgguo |I_ogheh]bc iml_f ij_kk
1Z fbg_jZevguo ihjhrdh\ Thkm”m ijhkluo hq_jlZgbae nhjfbjmxl
beb bguo \jZsZxsboky nhjfZo k ihfhsvx rZ[ehgZ beb jhebdZz
jblv h keh guo ba”_ebyo bf_xsbo j_ev_nu Z mju beb Ihgd
hgb ba]hlZ\eb\Zxlky hleb\rentecd_G\ZHmillkoh\u_ nhjfu



Kms_kl\mxI| [he__ gh\u_ f_Ih~u kha”“Zgby d_jzZfbq_kdbc
f_Ih~zZf highkyl ij_kkh\Zgb_ \ f_IZeebqg_kdbo nhjfZo ba i
\Zgb_ ba iZzklhh[jZaguo fZkk

;hevrh_ \ebygb_ gZ jZaghh[jZab_ Ihjlh\h]h Zkkhjlbf_
ihevah\zZgb_ jZaebqguo kihkh[h\ A~ _dhjbjh\Zgby d_jZfbq.
hkgh\ghc nzZdlhj kha”Zxsbc [mckl\h djZzkhd b h[jZah\ ¢
hjlzgbazZpbc JZah[jZlvky ijhklhfm ihlj_[bl_ex \ wlhf fgh
Ilhggh keh gh b hg jZzkkgblu\Z_1| gZ ihfhsv ijh*rZ\pzZ dh
dh b~_glbnbpbjh\ZIv \bru d_jZfbdb kihkh[u ijhba\h”kI\Z
gZagZq_gb_ ba”_ebc b bo ihlj_[bl_evkdb_ k\hcklI\Z

BN _glbnbdZpb_c gZau\zZxl ~_yl_evghklv gZijZ\e_ggmx
\_IklI\by Ih]l]h beb bgh]lh Ih\Zjz Ij_[h\Zgbyf ghjfZlb\guo I

khhi\_IkI\b_ bgnhjfZpbb h[ wihf ITh\Zj_ >jm]bfb keh\
hp gb\szb kth\_IkI\b_ ijhA mdlz ij_~klZ\e_gguf "Zggu

AZ"ZqZfb b _glbnbdZpbb yleyxlky ke_“mxsb_ ijhp_kk

— khanrzZgb_ djbl_jb_\ dhlhju_ ijb]l]hrgu ey b”_glbnbc
ghc ]jmiiu \ "Zgght keeynd| ZjZfbqg_kdhc ihkm~u

— bamqg_gb_ k\hckI\ Ih\Zjh\ Z 1Zd _ ihdZaZl_e_c "ey
oh~bfuo djbl_jb_\

— memqr_gb_ ghjfZlb\guo “hdmf_glh\ klZg”"Zjlh\ b me

N _glbnbdzZpbb

BA_glbnbdZpby d_jZfbg_kdbo ba”_ebc ijh\h”*blky il
1Z[e ijbh[j_1Z_fuo ba”_ebyfb \ ijhp_kk_ ijhba\h”*kl\z

— kljmdImjz d_jzZfbg_kdh]lh q_j_idz

— p\_lI d_jzfbq_kdh]h g_j_idz

— ijhk\_gb\zZ_fhklv kehy d_jZfbdb

— ihjbklhklv q_j_idZz

— mklhcgb\hklv d hkljbx klZevgh]lh ij_~f_1Z I\_j*hklv

— dhwnnbpb_gl \h~hih]Jehs_gby

— I_jfbg_kdZy klhcdhklv

— o0Zjzdl_j a\mdZ ijb m~zZj_

— \h~hijhgbpZ_fhklv > @

LZ[ebpZz
BAr_glbnbdZpbhggu_ ijbagzZdb \b”"h\ d_jZfbdb
ijbf_gy_fuo \ ijhba\h”~kI\_ d_jZfbgq_kdhc ihkm~u

=jm[Zy NZygk
ljbagzd NZjnhj d_jZfbdZz FZchebdZ IhgdZy
lhgazjgzy d_jzZfbdZ
2 3
lehlgZy kljmdjmigZy glehlgZy | <ukhdhihjb
ImjZ HIlkmlkhbghjh?rgZ{y_edha_jdbZy juoeZy
KljmdImjz ihj imklhl |ZAdhgbklhkliZ y kljmfdedha_jg|b
\bg jZkkeh | gHBEcklehf_|dmjZ kl1Zy kljmd
\dexq_gbc |j_idz Imjz
L _euc DjZkgucg K_juc ;_euc
P\_llg_j_idZz dj_fh\uc | dhjbgg_\wg_fhiuc




Hdhggzgb_ 1ZJe

2 3 \
: lhemijhajZglg@c ijhk\_gb\Zxlky g_ijhajZqgu
IJhk\_qb\Z_fhkin\ﬁk\_qb\z_ ky
ljbebiZzgb_ d yaudm G_ ijbebiz_I GZ baehf_ ijbebizxl d yaudm
Mklhcgb\hklv | Ohjhrh mklhicgb\ G_mklhcqgb\ IGj_mMgylycqlb\
d hkljbx klZeygh]h mklhcqgb
ij_n~f_1z \hklv
Dhwnnbpb_gl| F_g__ B+ Hdheh b [he__
\h~hih]Jehs_ghy
L_jfbg_kdZy | <ukhdZy F_g__ Il_jfhmklhcgb\u qgq_f nZjnhj
klhcdhklv I_jfhklhcdhklv

ukhdbc =emohc b gbadbc a\md

OZjzdl_j a\mag kguc a\hg

IjZdIbq_deb <h”hijhgbpzZ_fu
<h~hijhgbpz_lihk108-11hebp2_
[_a ]Jezamijb

>ey d_jZfbg_kdbo ba”_ebc \Z'gmx jhev b]jZxl "\Z ihdZaZzl_
Ib— wlh kh”_j"Zgb_ \j_~guo \_s_kI\ D_jZfbg_kdb_ ba”_eby ¢
AN_j7Zlv k\bg_p b dz~fbc dhlhju_ y\leyxlky hiZzkgufb ey q_et

LZdbf h[jZzahf b~_glbnbdZpby b]jZ_1 \Z'gmx jhev \ Ih\Zjh\_
fhsvx f_Ilh~"h\ b~_glbnbdZpbb ijh\h~blky hp_gdZ dZq_KkI\Z c
ihkm~u [eZ]h”~Zjy dhlhjhc fh gh km~blv h k\hckI\Zo ijh"mdpl
gbadhlh dzZq_kI\Z g_ ~he gZ ihkimizlv \ ijh*Z " m

K p_evx h[h[s_gghl]h ZgZebaZ jugdzZz d_jzZfbg_kdbo ba”"_e
[bjkd_ [ue ijh\_"~_g ZgZeba Zkkhjlbf_glZ b b~_glbnbdZpby
kI\Z Ih\zZjh\ j_Zebam_fuo \ HHH ©0OHWUR &DVK &DUU\2 >
azZgbfzZ _Iky hilh\hec b jhagbgghc ijhrZ" _c¢c ijh*h\hevkl\_ggu
\hevklI\_gguo ]jmii Ih\Zjh\ Ba g_ijh~h\hevklI\_gguo ]jmii ij.
fgh  _kI\h Th\Zjh\ ey ih\k_~g_\ghc "bagb \ 1 g [ulh\u_ ba"_
Ilh\Zjguo ]jmii ihevamxsboky ihklhwdlyuf_kZjftblghfkdZy ihkm
NZ < fZ]Zabg ihklmizZ_| gZ j_ZebaZpbx d_jZfbgq_kdZy ihkm?"
dZzd .RUDOO OHWUR SURIHVVLRQDO )LRUHWWD ;Zrdbjk

LZ[ebpZ
‘kkhjlbf_gl d_jzfbgq_kdhc ihkmAu

ljhba\h~bl_ev Dhebg_kl\h Ih\Zjguo ihabpbc M~ _evguc \_
.RUDOO DblZc
OHWUR SURIHVVLRQDO Lmjpby
JLRUHWWD DblZ¢
;Zrdbjkdbec nZjnhj Jhkkby
'RPHQLN DblZc
<k_1h 77




GZb[hevrbc m~_evguc \_k \ Zkkhjlbf_gl_ ihqlb azZg
dblZckdbo ijhba\h~bl_e_c¢c G_agZgbl_evgmx “hex aZghb
eby gh ~"ZggZy ijhmdpby ijh*he Z | ihkl_i_ggh moh”bl
ab k ij_djzZzs_gb_f ihklz\hd

<b”h\Zy b”"_glbnbdzZpby Zkkhjlbf_glZ \uy\beZ ij_h[ez”"
km~u ba I\_j*h]h nZjnhjZ b ijhkluo \b*h\ ~_dhjbjh\Zgby
ghc " _dhevx b i_gZlvx Ihkm”u ba nZygkzZ fZchebdb b
\ IThjlh\hf ij_~ijbylbb gZ fhf_gl bkke_"h\Zgby ij_~klZ\e_q
Jh\hjbl h g_~hklzZlhqgh rbjhdhf Zkkhjlbf_gl_

K p_evx hljz[hldb f_lh~h\ b”_glbnbdZpbb b wdki_jlbau
g_kdhc ihkm”~u ba Zkkhjlbf_glZ Ihjlh\h]lh ij_"ijbylby [uetk
pu nZjnhjh\uo ba”_ebc h*gh]h \brZ b gZagZq_gby gh hl
ijhba\h~klI\Z < oh”_ bkke_"h\zZgby ijbf_gyebkv f_Ih”u b
\brh\hc br_glbnbdZpbb Z 1Zd _ hjl]Zghe_ilbg_kdb_ b ez
wdki_jlbau j_Jezf_glbjh\Zggu_ Jhkm~Zjkl\_ggufb klZg”"Z

Ijh\_"~_ggZy bgnhjfZpbhggZy b”_glbnbdZpby \uy\beZ ¢
jh\db g_ lhevdh m bfihjlguo h[jZaph\ gh b m IZj_ehd jh
kiI\Zz LZd m ~“\mo h[jZaph\ hlkmlklI\h\ZeZ bgnhjfZpby h
GZ fZjdbjh\d_ \k_o hlh[jZgguo “ey wdki_jlbau ba”_ebc h
gb_ \b”"Z d_jzZzfbdb <k_ ijhba\h”bl_eb h]jZgbgbebkv keh
klh mdzZzazgby Ih]jh qlh ba”_eby ijhba\_~_gu ba nZjnhjz

Khjl d_jzZzfbg_kdbo 1Zj_ehd hij_~_ey_Ilky imlzf \uy\e_
N _ebc > @ <uyle_gh qglh ijh*mdpby [ZrdbhR&hbhdmbZjnkt
[Zckdh]lh ijhbal\h~bl_ey ©.RUDOO?2 khhI\_IlkI\m_1I i_j\hfm
ijhba\h~bl_e_c g_ bf_xIl djblbg_kdbo ~_n_dIh\ b \k_ hlde
\'ij_~_eZo "himklbfuo ghjf GZ ba”_ebyo Imj_pdh]lh ijhb
"_gu *_n_dlu g_"himklbfu_ JThkm~ZjkI\_gguf klZg~Zjlhf

Wdki_jlbaz dZq_kI\Z ijh\_~_gZ ih 1Zdbf ihdZazl_eyf d
> @ dbkehlhklhcdhklv > @ dZqg_kl\h rebnh\db mklhcql
ahglZevghc iehkdhklb gZebgb_ ~_nhjfZpbb Ba”_eby d
Jh ijhba\h”kI\Z g_ \u”_j Zeb bkiulZgby -gdZI[ejxhKEhtddh k|
mom~r_gb_ [_ebagu baf_g_gb_ p\_1Z JeZamjb 1ihy\e_gb
\_joghklb

ljh\_~y bkke_~h\Zgb_ fh gh hij_~_eblv gZijZz\e_gby kh
Zkkhjlbf_glghc iheblbdb gZ ihlj_[bl_evkdhf jugd_ d_jZfk

— g_h[oh”~bfh \dexqgZlv \ Zkkhjlbf_gl ijh*mdpbx ba\_kI
guo ijhba\h”bl_e_c¢ aZzZj_dhf_g”~h\Z\rbo k_[y k iheh bl_e:
©>me_\kdbc nzZjnhj2 Bfi_jZlhjkdbc nZjnhjh\uc &z\h" =
jhluc azZz\h~ |ID ©LmjbgZ ]1hjza ] ;ZjgZmeZ :elZckdh]h d
gh qglh[u \ Zkkhjlbf_gl_ ijbkmlklI\h\Zeb Ihevdh dZq_kI\_¢
Ih\Zju k \ukhdbf mjh\g_f ihlj_[bl_evkdbo k\hckl\

— k~_eZlv Zdp_gl gZ hl_q_kl\_ggmx ijh~mdpbx ijh"\b
|_evkdbc jughd b m\_ebqgb\Zy h[t_fu ijh*rZ" ih~"_j b\Z
ijhba\h~bl_e_c



— h[jZsZzlv ijbklZevgh_ \gbfZgb_ gZ dZq_klI\h d_jzZfbqg_kdh
klmiZzxs_c \ lhjlh\mx hjl]ZzgbaZpbx hl ihklZ\sbdh\ 1Ijb wdki_
jm*_gu ~_n_dlgu_ Ih\Zju dhlhju_ g_ “he'gu [ueb "himkdZIlv}

— ijh\h”blv b~r_glbnbdZpbx b h[jZsZIlv \ghfZgb_ gZ khhl\_I
jh\ ~Zgguf fZjdbjh\db

WIlb j_dhf_g~Zpbb ihal\heyl memqgrblv Zkkhjlbf_gl d_jZfbq_
gZ ihlj_[bl_evkdhf jugd_ b h[_ki_qgblv ihdmiZl_e_c dZq_kI\_
fb k \ukhdbf mjh\g_f ihlj_[bl_evkdbo k\hckl\

Kibkhd ebl_jZImju

=HKL d+0 Ihkm~Z d_jzZfbg_kdzZy F_Ih” hij_~_e_ghby
dhklb Fhkd\z KIlZg”*Zjlbgnhkjf k

=HKL D+ Ilhkm”~Z nZjnhjh\Zy b nZygkh\Zy F_Ih"
| _jfhklhcdhklb Fhkd\z Klzg~Zjtbghkhijf

=HKL J 2+0 Ilhkm”rZ d_jZfbg_kdZy Ghf_gdeZImjZ i
Fhkd\zZz Klzg~rZjlbgnhjf

=HKL J o+ lhkm~rZ d_jzZfbg_kdZy +_jfbgu b hi
Fhkd\z Klzg~rZjlbgnhjf

=HKL J o+x0 Ilhkm”AZ nZjnhjh\Zy L-6Bfgbg_kdb_ m

kd\Zz Klzg”Zjlbgnhijf

HnbpbZevguc kZcl ©OOHWUR &DVK &DUUWY\854We _dljhggu
KWWSV ZZ2Z PHWUR FF UX

H[sZy 0Zjzdl_jbklbdzZ d_jzfbg_kdbo Ih\Zjh\—=We _dljhgg
85/ KWWSV ]JQD\WRYDU UX V NHUDPLFKHVNLH WRY

K\_~ gby h[ Z\lhjZo

Dhibd :ggZ <bdlhjhdgZl_og gZmd ~hp_gl dZn_"ju Ih\Zjh\_~
wdki_jlbau Ih\Zjh\ :GHH <H P_gljhkhxaZ JN ©Kb[bjkdbc mg
lj_[bl_evkdhc dhhi_jzZpbb? Jhkkby 1 Gh\hkb[bjkd ij I
H PDLO H[SHUWLV#VLEXSN QVN VX FKBH[SHUW#VLEXS!

KbjhldbgZ LZIvygZ ?\klm#¥_9bdZ :GHH <H P_gljhkhxaZz J
©Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi ijbba
\hkb[bjkd ij D Fzjdkz H PDLO DQQD NRWLN#LQER[L

.RWLN $@QORGOGLGDWH RI 7THFK 6FLHQFHV $VVRFLDWH
&RPPRGLW\ 6FLHQFH DQG ([DPLQDWLRQ RI *RRGV 6LEH
&RRSHUDWLRQ . ODU[$YH 1RYRVLELUVN 5XVVLI
FKBH[SHUW#VLEXSN QVN VX

6LURWNLQD 6AMDX\GAHDAMD (6LEHULDQ 8QLYHUVLW)\ RI &R

ODU[ $YH 1RYRVLELUVN 5XVVLD DQQD NRWL



M>D

Dhlueyd X <
=H <IH ©>hg_pdbc gZpbhgZevguc mgb\_jkbl_I wdh
bf F Lm]Zg ;ZjZgh\kdh]h?

HP?GD: D:Q?KL<: NJMDLH<UO G?DL:JH<
G: WL:I? J?:EBA:PBB < JHAGBQGUO K?LYO
>HG?PDHC G:JH>GHC J?KIM;EBDB

>799Zy klZlvy ihk\ys_gZ hp_gd_ dZq_kI\Z \\habfuo b j_Zebam_
g_pdhc GZjh~rghc J_kim[ebdb njmdlh\uo g_dIZjh\ Ij [h\Zgbyf ghjfZ
Wih k\yazgh k |_f qlh m\_ebqg_gb_ Zkkhj bf_glZ njmdlh\uo g_dlZ
guo IZd b fZehagZdhfuo ijhbalh~bl_e ¢ klz\bl i_j ~ihlj_[bl_e f
\ul[hj_ ~h[jhdZq_kI\_ggh]h Ih\ZjZ

Dexq_\u_ kemyimdTh\u_ g_dIZju khdh\Zy ijh*mdpby deZkkbnb
f gl b~ _glbnbdzpby fZjdbjh\dZz ihdZaZl _eb b hp_gdz dzq_klI\Z

.RW\O\DN < 9
'RQHWVN 1DWLRQDO 8QLYHUVLW\ RI (FRQRPLFV DQC(
%DUDQRYVN\

$66(660(17 2) 7+( 48%/,7< 2) )58,7 1(&7$56
1 5(7$,/ &+$,16 2) 7+( '21(76. 3(23/( 6 5(38%/,&

7KLY DUWLFOH LV GHYRWHG WR DVVHVVLQJ WKH TXDOLW\ |
RI WKH 'RQHWVN 3HRSOH V 5HSXEOLF LQ RIFBRUGCODDW R Z\L B/FKF!
7KLV LV GXH WR WKH IDFW WKDW WKH LQFUHDVH LQ WKH DV\
XQIDPLOLDU SURGXFHUV SRVHV D GLI¢FXOW WDVN IRU WKH

.H\ZRUGUXLW QHFWDUV MXLFH SURGXFWV FODVVL/,FDWI
LQGLFDWRUVY DQG TXDOLW\ DVVHVVPHQW

=eZ\_gkl\mxs__ f_klh \ jughgghc kbkl_f_ aZgbfoI
gu_ jugdb dhlihju_ k h~rghc klhjhgu y\eyxlky \Z g_
gZpbhgZevghc wdhghfbdb >hg_ pdhc GZjh2ghG JJ _ kZlm[et
k "imHFm~rh\e_I\hjyxl g_h[oh”bfmx "bag_ggmx ihlj_[ghkl
ijh"mdlZo iblZgby

Khdb b g_dlZju gZjy"m kh k\_"bfb njmdlZfb b h\hszZfb
l]Zgbaf g_eh\_dZ gZ[hjhf \k_o [bheh]bq_kdiblZdblg\g\uo \_
fzdjh b fbdjhwe_f_glh\ ihebn_gheh\ b fghlbo ~jm]bo
ghjfZevghc "bag_”"_yl _evghklb q_eh\_dZ > @ G_dlZju ]
jZevguo khdh\ b ixj_ k \h~*hc b "h[Z\e_gb_f kZoZjZ beb ]
lh kbjhiz Z 1Zd _ ibs_\hc dbkehlu qZs_ bkihevamxl ebfh
g_J]h hgb ~_r_\e_ khdh\ ihwlhfm hqgq_gv ihimeyjgu m ihlj

H[t_fu Ihjlh\eb b ij_~klZ\e_gguc Zkkhjlbf_gl khdh\hc ijh
Ah\hevkI\_gghf jugd_ >GJ k\b”~_I_evkl\m_I qglh ~ZggZy
bf__I klZ[bevgmx |I_g~_gpbx d jhkim ohly ~h k_1f_



[x~" _IgZy ijh*mdpby bfihjlbjm_fZy ba Jhkkbckdhc N_"_jZpb
db ;_eZjmkv Bf_ggh ihwlhfm nZevkbnbdZpby IZdhc ijh"mdpb

<\ha b j_ZebaZpby nZevkbnbpbjh\Zgguo njmdlh\uo g_dIZjl
gmx |_jjblhjbx >GJ gZjzZ\g_ k p_e_gZijzZ\e_gguf \\_~_gb_f ihl
aZlem ' ~_gb_ hilghkbl_evgh bo k\hckl\ b ijhbkoh ~_gby fh™_1 g
eh\guc ms_j[ ahjh\vx gZk_e_gby b kihkh[kI\h\ZIv g_~h[jhkh\
j_gpbb gz ijh~*h\hevkI\_gghf jugd_ Djhf_ Ihlh hkljh klZgh\b
fZjdbjh\db ibs_\uo ijhmdlh\ | d eh'gu_ b [_ahkgh\ZIl_evg
mdZazZggu_ gZ wlbd_IdZo Ih\Zjh\ fh]lml azljz]b\ZIv kn_jm [
"mdpbb b aZsblm ijz\ ihlj_[bl_e_c

< gZmgghc klZlv_ \i_j\u_ ijb\_~ _gZ hp_gdZ dZq_kI\Z njmdI
j_Zebam_fuo gZ ihlj_[bl_evkdhf jugd_ >hg_pdhc GZjh~ghc .
lezkgh Ij_[h\Zgbyf ghjfZlb\guo “hdmf_glh\

KzZfufb ihlj_[ey_fufb Ih\Zjzfb kj_~b khdh\hc ijh"mdpbb y\eyx
Ih\u_ g_dIZju Bo dZq_klI\h hij_~_ey_Ilky kujv_\uf kKhklzZ\hf
\h~u b gZImjZevghlh khdZ beb njmdlh\h]h ixj_ ih*"keZklbl_
Ilhjzfb dbkehlghklb

H{t_dlzZfb hp_gdb dZqg_kI\Z [ueb \u[jZgu h[jZapZ khdh\h
Z bf_ggh njmdlh\uo g_dlZjh\ \\habfuo b j_Zebam_fuo gZ |_
ba Jhkkbckdhec N_~_jZpbb- \Ib[gEE Zpgch y[ehgguc g_dIZj hk
\_lezgguc LF ©-XVWLN? Jhkkby ] -Kkh&hkh~h[jZabp <
gZiblhd ba y[ehd \bghl]jZz*"Z b q_jghieh”ghc jy[bgu ©<bgh]jZ
\_le_gguc LF ©KhqggZy "hebgz?2 Jhkkby ] ;—e@hjdqg_gkd hJ[
I1Zj y[ehggh \bgh]jZz~rguc hk\_le_gguc LF ©KzZ”*hghd? Jhkkby

> ckl\mxsb_ ghjfzlb\gu_ ~hdmf_glu gZ njmdlh\u

LJ LK —h[@ki_gb\zZ_1 Ij_[h\Zgby d fbdjh[bheh]bqg_kdk
dZazl_eyf [_ahiZkghklb ibs_\uf ~h[zZ\dZf bkihevam_fuf ~ey
g_dlzZzjh\ njmdlzZf b h\hszZf bkihevam_fuf ey ijhba\h”~klI\Z
"mdpbb f_"lhkm~ZjkI\_gguc klZg"Zjl =HRERKkijhkl@g+ @ > (
gy_lky gZ khdh\mx inhmmdidpbx b njmdlh\hh\hsgu_ g_dlZju \ |
h[h]Zs_ggu_ b mklzZzgz\eb\Z_I |Ij_[h\Zgby d hj]Zghe_ilbq_kd|
fbgq_kdbf ihdZzazl_eyf dZgq_klI\Z Ljjaa§Z[hlzg ~e@ijb
f_g_gby b bkiheg_gby Ij_[h\Zgbc d fZjdbjh\d_ gZ mizZdh\d_ ib

Hp_gdZ dZqg_kI\Z h[jZaph\ njmdlh\uo g_dIZjh\ ijh\h~"beZkyv
g_kdbfb b bgkljmf_glZevgufb f_Ih*Zfb

<k_ ij_"klzZ\e_ggu_ h[jZapu miZdh\Zgu \ klZg"Zjlgmx miZi
gh \ihem _kldmx I1Zjm ba dhf[bgbjh\}zZdzajulogfizh xj ZX e hi\b
g_kdmx miZzdh\dm Ibiz ©l_ljzizd? ij_"gZagZq_ggmx "ey ibs
MiZzdh\dZ h[jZzapZ <« bf__I nhjfm i_j_\_jgmlhc +jgy pbb h[jZa
fhm]lhevgmx nhjfm hHAdApZjZlgmx BgnhjfZpby gZg_k_gZ qzl
dhgljzklgufb ih hlghr_gbx d nhgm p\_I1Zfb b y\ey_Ilky e_]dh
dzZ ~hf h[jZzap_ bf__Ilky I_fZlbg_kdh_ bah[jZz _gb_ khhI\_Ilkl\m

DZ ~uc h[jZza_p bf__I| khehfbgdm kh kdhr_gguf dhgphf mi
bgrb\b"mzZevgmx ihebf_jgmx ie_gdm "ey ijhdZeulZgby ]_jf
f_f[jZgu <k_ bkke_"m_fu_ h[jZapu kh”_j Zl bgnhjfZpbx h gZ



ijhAmdlzZz kujv_\hc khklz\ h[t_f fzZkkm g_Ilh ibs_\mx
p_gghklv mkeh\by o0jZg_gby ih~I\_j"~_gb_ khhI\_IlklI\b
\hc dh® <k_ bkke_"m_fu_ h[jZapu ij_"gZagZq_gu "ey *
rdhevgh]lh \hajzZklz hl lj_o e_I b klZjr_ h g_f k\b~_1_
gu_ "Zggu_ gZ mizZdh\d_

< h[jZap_ < hikmlkI\m_I| bgnhjfZpby h kh”_j Zgbb =
<« b hlkmlklI\m_I h[hagZq_gb_ ghjfZlb\gh]h ~hdmf_glZz
r_gb fke_"h\Zl_evgh gb h”bg h[jZa_p g_ khhI\_Ikl\m_I

J_amevlZlu ZgZebaz fZjdbjh\hgqguo *Zgguo kujv_\h]
xI br_glbnbpbjh\Zlv h[jZapu < dzZzd g_dlZju njmdlh\u_
dZzd khdhkh”_j Zsbc gZiblhd jZaebgb_ dhlhjuo hij_"_
h[t_fgZy “hey khdZ b beb njmdlh\h]h ixj_ \ ijh*mdl_ kt
yf LJ LK

K p_evx \uy\e_gby dhebqg_kl\_gghc nZevkbnbdZpbb
h[jZaph\ njmdlh\uo g_dIlZjh\ baf_jbl_evguf f_Ih*hf o
kiI\m_1 azZzy\e_gguf k\_~_gbyf gZ fZjdbjh\d_ Ijh\_"y I
ku g_Ilh mklzgh\e_gh h[jZapu ih fZzkk_ g_Ilh hl ghfbg
gZoh”ylky \ “himklbfuo ij_~"_eZo b y\eyxlky iheh bl_ev
hldehg_gby \ klhjhgm m\_ebqgq_gby h[t_fZ ] mdZ:
d_ b khhiI\_IlklI\mxI Ij_[h\Zgbyf =HKL o+0 b k
guf gz fZjdbjh\d_ > @

>ey ihM\_j°"~ _gby "Zgguo mdZaZgguo gZ fZjdbjh\d_ |
e _ilbg_kdbo f_Ih”h\ hij_~_eyeb \ ke_"mxs_c ihke_"~h\ZI_
\br p\_| azZiZo \dmk b ZjhfzZl dhgkbkl_gpbx K_gkhjgut
k\_lehf ohjhrh ijh\_Ij_gghf ihf_s_gbb [_a ihklhjhggbo :

Hp_gdZ \dmkZ b ZjhfzZlZ njmdlh\uo g_dIlZjh\ h[mkeh\e
d _Ihf gZlmjZevguo dhfihg_glh\ k\hckl\_gguo bkihevah\Z
a\hey | hij_"~_eblv \hagbdgh\_gb_ \dmkh\uo hsms_gbc i
keh_gbx \dmkZzZ ih dbkehlghklb b kezZz*hklb Z IZd _ mklZz
nbg_kdbo g_[eZ]lhijbylguo \dmkh\uo k\hcklI\ b ijhgbo ihklhj

Hp_gdZ p\_1Z ihal\hey | ~Zlv \bamZevgmx hp_gdm khkl
|_gkb\ghklb hdjzZzkdb

lhemqg_ggu_ j_ameviZlu hjJ]Zghe_ilbg_kdhc hp_gdb dZzZg
dlzjh\ ij_~klzZ\e_gu \ 1Z[e

LZ[ebpz
Hjl]Zghe_ilbg_kdb_ ihdzZzazl_eb bkke_"m_fuo h[jZa
lhdZaZl_ev H[t_dlu bkke_~h\Zgby
h[jza_p < h[jZa_p|« h[jZza_p <
2 3

<g_rgbc \b” b dhggbjh*gZy |1_dmqZy ijhajZzqgZy "b~dhklv [_a \b”
kl_gpby hjm®_gghfm JeZam ijbf_k_c




2 3

<dmk b ZjhfZzl kezrdbc| \\bjm_keZ "dbkegZdbc yjdbc \u
guc \dmk ijbylimjZevguc ohjjA’_gguc \dmk
guc b oZjzZdl| jpuajZ’  _gguckhdZ \bghljzhrz
ZihfzZl \bgh]jzkRghckl\_gguc|\{ba ihklhjhgg_1lh
lh khdz [_al|igklfz*ghfm khigbhdmkZ b aZiZoZz
jhgg_lh ijb\dnfk@ bhklhjhgg_]h

azZiZoZ ijb\dmkz b aZiZoZz
P\_|I h~rghjh”rguc ih~ghjhrguc ihh*ghjh~guc ih
\k_c fzkk_ I ¥k_c fZkk_ kW\K_c fZzkk_ |

f
gh “_eluc k\lheh [hjr*h\uc kygihc _eluc k\hc
kI\_gguc kf_kkI\_gguc kf_kkI\_gguc kf_kb
[_eh]lh \bghljZ2Zh]lh b djZkdheéth]lh \bghljz~z
b y[ehdZ ihkelblgh]jz”rz b y[ehdZ ihk I_
ieh\hc h[jZ[h|ldb ieh\hc h[jZ[h

N

—

db

:gZebabjmy ~"Zggu_ ij_"klZ\e_ggu_ \ IZ]e fh gh k~_eZz
dhgkbkl_gpby \k_o bkke_"m_fuo h[jZaph\ h*ghjh~rgZy “b”dh
ajZqgZy J[_a ihklhjhggbo ijbf_k_c \b~bfuo g_\hhjm _gghfm
hiI\_TklI\m_I 1 _ogheh]bb ba]lhlh\e_gby hk\_le_gguo njmdlh\uo
b Zjhfzl \k_o bkke_~m_fuo h[jZaph\ njmdlh\uo g_dIZjh\ \ujZz
kI\_gguc \b"m bkihevam_fh]lh njmdlh\h]h khdZ y[ehqgh]h be
[_a ihklhjhggbo ijb\dmkh\ ijhlhjdehklb P\_I h[jZaph\ ¢ b «
guc bkihevam_fhc kf_kb \bghl]jZz~ghlh b y[ehggh]lh khdZ ihk
h[jZ[hldb h[jZa_p <« bf__1 k\hckl\_gguc p\_I kf_kb djZkgh]h
ghljz~"z k “h[Z\e_gb_f khdZ y[ehdZ b g_jghieh”~ghc jy[bgu

Ih j_amevlzlzZf hjlZzghe_ilbg_kdhc hp_gdb mklzgh\e_gh ql
\b~m dhgkbkl_gpbb \dmkm ZjhfZIm b p\_Im \k_ bkke_~m_ft
\uo g_dIZjh\ khhI\_IkI\mxI Ij_[h\Zgbyf =HKL d+0 ©G_
IlhY\u_ b njmdlh\h h\hsgu_ H[sb_ | _ogbq_kdb_ mkeh\by?

>Ze__ k ihfhsvx bgkljmf_glZevguo f_Ih~h\ ijh\h”"beb hp_g¢
ih nbabdh obfbq_kdbf ihdZaZzZl_eyf kh]ezZkghf kigdgZAZjlguf f_
azZzgguf \ ghjfZzlb\guo "hdmf_glZo Z bf_ggh hij_~_eyeb fzZ
jZkl\hjbfuo kmobo \_s_kI\ fZkkh\mx “hex hkz~dzZ \ g_dlZjZc
fZkkh\mx "hex fbg_jZevguo ijbf_k_c ijbf_kb jZklbl_evgh]h
gby ihklhjhggb_ ijbf_kb Z IZd _ dbkehlghklv

Bkoh”y ba Ih]h qlh bkke_"m_fu_ njmdlh\u_ g_dlZju ij_"g
AN l_c fez”r_l1h b klZjr_]h rdhevgh]h \hajzklz azZ hkgh\m gh
dZazZl_e_c 1Zd _ [ue \ayl LJ LK ©L_ogbq_kdbc j_Jezf_
ijh"mdpbx ba njmdlh\ b h\hs_c?

J _amevlZlu nbabdh obfbg_kdbo f_Ih~h\ bkke_~h\Zgby ijb\_



LZ[ebpZz
Nbabdh obfbg_kdb_ ihdZazZl_eb bkke_"m_fuo h[jZ

Lj_[h\zZglbyj_ [h\Zglby H[t_dlu bkke_"h\Zgby
lhdzZazl_ev =HKL LJ LK | h[jza|ph[jZzalph[jzalp
o+ < T « T T

FbgbfZzevgh_ kh~_j z
gb_ jZkl\hjbfuolkmoto
\_s_klI\ g_ [hle__

FZkkh\Zy ~hey| Ibljm_

fuo dbkehl \i_j_jZkqg_
I_9gZ y[ehggmx dbkeflm
g_ [he_ _

FbgbfZevgZy ht_fgZy
"hey khdZ b beb ixj_ ba
h~rghlh \b*Z kujvy o_

f.g_ _

FZkkh\Zy "hey hkz~dz \

g_dlzZjZzo hk\_le_|gguo +

g_ [he__

Fbg_jzZevgu_ ijbf_kb g_ "himkdZ_lky g_h[gZjm"_
ljbf_kb jZklbl h ) N
”.Jhb—kohJA_gby—e"g Iy Ahimkdz_IKky g_ h[gzjm _gh
Ilhklhjhggb_ ijbf_kb g_ "himkldZ_lky g_ hlgZjm™_

Khklz\ \_s_kI\ nhjfbjmxsbo ibs_\mx p_gghklv njmdlh
khklhbl ba kZozZjzZz Jexdhau njmdlhau b kZoZjhau hjlz
fhgghc y[ehgghc b \bgghc Ilhkdhevdm \k_ \_s_kI\Z gz
ghf \b~r_ azZ kq_l gZebgby \h”u bo kmffZz bkihevam_Ilky
ihdzazl_e_c hp_gdb dZq_klI\Z kh@khhcjijhdndpdlbl\hjbfuo
kmobo \_s_klI\® Bkihevah\Zgb_ ~Zggh]h ihdZazl_ey g_1
ghf ijhba\h”"kI\_ njmdlh\uo g_dIZjh\ ijb jZkg_Il_ ~“habjh\¢
\'j_p_ilmj_ b dhff_jg_kdhc klhbfhklb dhgp_gljbjh\Zgguo
hkgh\gh]lh kujvy “ey ijhba\h*kl\zZ > @

GZbl[hevr__ agZq_gb_ gZ[ex"Z_lky \ h[jZap_ « lhjlh\l
"hghd?2 kdhjj_dlIbjh\Zggh_ ijhba\h”~kI\hf agZq_gb_

Lbljh\ZggZy b Zdlb\gZy dbkehlghklv y\ey |ky ihdzZaZzl_
euo \_s_KkI\ \V ijhmdl_ Dbkeuc \dmk njmdlh\uf g_dIlzZjZzf
gZy eb[h y[ehggZy dbkehlu \ k\h_f khklZz\_ Hqg_gv dbke
[m~A_I g_ ih \dmkm j_[_gdm

Kh” _j°Zgb_ Ibljm_fuo dbkehl \ bkke_~m_fudbhlijfbapZo
gZdh\h_ —«< _— <« — glh h[mkeZ\eb\Z_I| dbl
\Zluc \dmk mklZgh\e_gguc ijb ijh\_~ _gbb hj]j]Zghe _ilbqg_}

H[t_fgZy ~“hey khdZ bkihevam_fZy ey ijhba\h”kl\Z
jh\ kh]leZkgh Ij_[h\Zgbyf LJ LK "he gZ khklzZ\eyl



h[jZapu « < khhi\_lklI\mxl "Zgguf |j_[h\Zgbyf b "Zgguf m
gz fZjdbjh\d_ < h[jZap_ <« h[t_fgZy ~hey khdzZ ih fZjdbjl
guf khklzZ\ey_|I aZy\le_g dzZd \b” Ih\ZjZ khdhkh”~_j Zsb
ijb bkke_~h\Zgbb wlhl ihdZazZl_ev [ue hij_"_e_g \ glh
lj_[h\Zgbyf g_dlZjh\ > @

FZkkh\Zy "hey hkzZz~dZ \h njmdlh\uo hk\_le_gguo g_dlZjZo
eylv g_ [he_ _ Ilh j_amevlzZlzZf bkke_"~h\Zgby \ h[jZap_
[ue h[{gZjm _g \ h[jZap_ A gpzap @« @O+

Ijbf_k_c jzZklbl_evgh]h ijhbkoh ~_gby ihklhjhggbo b fbg_jZ
f_k_c \ bkke_"m_fuo h[jZapZo njmdlh\uo g_dIZjh\ g_ h[gZjm

lh ijh\_~_gguf bkke_~h\Zgbyf nbabdh obfbqgq_kdbo ihdZaZzl_
njmdlh\uo g_dIlZjh\ mklZgh\e_gh qlh \k_ bkke_~m_fu_ h[jZa
xI'1j_[h\Zgbyf =HKL D+Q ©G_dIZju njmdlh\u_ b njmdlh)
H[sb_ |I_ogbg_kdb_ mkeh\by2 b LJ LK ©L_ogbqg_kdbc
khdh\mx ijh*mdpbx ba njmdlh\ b h\hs_c?

LzZzdbf h[jzahf j_amevliZlu hp_gdb dZq_kI\Z njmdlh\uo g_
Ibjm_fuo gZ 1Zfh _ggmx |I_jjblhjbx >GJ dhlhju_ ij_"klZ\e_gt
ghc Ihjlhthc k_Ib ] >hg_pdZ ihdZaZeb qglh h[jZapu < LF
LF ©KZ~hghd J[ueb b”_glbnbpbjh\Zgu dZd g_dIlZju njmdlh
gu_ k fzkkh\hc “he_c kh”_j Zgby khdZz h[jZa_p « LF «
gZz& g_dlZj njmdlh\uc hk\_le_gguc k fZkkh\hc “he_c khdZz
fZjdbjh\d_ mdzZazg XtkhdhkhjZ j"Zsbc gZiblhd k fZkkh\hc ~h¢
kh~_j Zgby khdz Ilh hjl]Zghe_ilbg_kdbf b nbabdh obfbq_Kk
eyf iheghklvx khhi\_IklI\mxl Ij_[h\Zgbyf =HKL d+0 LJ L
djhf_ hlkmlkI\by h[hagZqg_gby ghjfZlb\gh]h ~hdmf_glZz

Kibkhd ebl_jZImju

L_ogbg_kdbc j_lezf_gl gZ khdh\mx ijh*mdpbx ba njmdlh\ |
gbq_kdbc j_lezf_gl LZfh _gghlh khxamIMJjLKzg j_

r_gb_f Dhfbkkbb LZfh _ggh]h khxaz hl — ] « @

Ibs_\Zy ijh*mdpby \ qZklb __ fZjdbjh\db L_ogbqg_kdbc

fh _gghlh khxazZ LJ LKkmI\_j ' ~zg j_r_gb_f Dhfbkkbb LZ

fh™_gghlh khxaz hl -1 <«

=HKL d+0 Dhgk_j\u Ijh*mdpby khdh\Zy G_dIZj
b njmdlh\h h\hsgu_ H[sb_|_ogbg<kdbd_mkeR\by

Fhkd\z Klzg~rZjlbgnhkjf k

Dhe_kgh\ : X Ijzdlbgq_kdb_ Zki_dlu b”r_glbnbdZpbb |
\hc ijhmdpbb 1]jZgZlh\u_ khdb b khdh\Zy ijh"mdpby

gh\ B : NbezZlh\Zz > = AZ”hjh'gyy J E Nbebiih\zZz ? |
Ib\h b gzZzib4db —<« —85/ KWWSV F\EHUOHQLQND U X
SUDNWLFKHVNLH DVSHNW\ LGHQWL{NDWVLL VRNRY

VRNL L VRNRYD\D SURGXNWVL\D



Fydbgvdh\ : = KjzZ\gbl_evgZy hp_gdz f_Ih~h\ Z
fuo kmobo \_s_kI\ \ dhgp_gljbjh\Zgguo njmdlh\uo b I
: = Fydbgvdh\ G | >m[h”_e F B Ih[_*Z > E RZi
ibldb- —<« =K W +

K\_~_gby h[ Z\lhjZo

Dhlueyd Xeby <Zek]JBjnmgZij_ih"zZ\Zl_ev dZn_"ju IZfh"
lh ~_eZ b wdki_jlbau Ih\Zjh\ =H <IH ©>hg_pdbc gZpbhg:
wdhghfbdb b Ihjlh\eb bf F Lm]Zg ;ZjZgh\kdh]h?
gZy J_kim[ebdZ ] >hg_pd [ j R_\g_gdh H PDLO MX

.RW\O\DN 6XQLRY /HFWXUHU 'HSDUWPHQW RI &X\
*RRGV 'RQHWVN 1DWLRQDO 8QLYHUVLW\ RI (FRQRP
7XJDQ %DUDQRYVN\ BKHYFKHQNR %OYG 'RQH)
5HSXEOLF MXOLD \DNXERYD#UDPEOHU UX
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Ex[bfh\Z H B EZidh\kdZy ?
0z[Zjh\kdbc JThkm~ZjkI\_gguc mgb\_jkbl_| wdhghfbdb b ijz\Z

:G:EBA JUGD: OE?;H;MEHQGUO BA>?EBC

KI1Zlvy ihk\ys_gZ bam q gbx jugdZ oe_[h[mehgguo ba”_ebc \ebygbx
ij_~ihqgl_gbc gZ Zkkhjlbf_gl b dZg_kl\h ba®_ebc :gZebabjm_Ilky "bgzf
[h[mehqguo ba”_ebc aZ ihke _~gb_]h~u i_jki_dIb\Z jza\biby | _ogheh]l

gqdb ~ey |heng[deZIh\ \uk d c ki_i_gbThih\ghklb h[tykgy_ [lky zdIm;
gZ|JZ\e gby dhlhjzZy k\yazZgz k jzkrbj_gb_f Zkkhjlbf_giZ oe [h[mehqg
bo h[h]Zs_gby gZImjZevgufb ibs_\ufb bg]j_~b_glzfb kh\_jr_gkl\h\zZgl
Jbc ijhba\h”"k\Z b ijbf_g gby g |jZ*bpbhggh]h kujvy MklZgh\e gu nZ
ijhba\h”"kI\Z oe_[Z b oe [h[mehqguo ban bc

_e
Dexq_\u_ kekhAj f _ggu_ | _ogheh]bb fzjd Ibg]lh\u_ bkke_~h\Zgby
ehgqgu_ ba”_eby

IXELPRYD 2 /IDSNRYVND\D ( $
.KDEDURYVN 6WDWH 8QLYHUVLW\ RI (FRQRPLFV DQG /D:

0$5.(7 $1$/<6,6 2) %$.(5< 352'8&76

7KH DUWLFOH VWXGLHVY WKH EDNHU\ SURGXFWV PDUNHW WKH
DVVRUWPHQW DQG TXDOLW\ RI SURGXFWYV 7KH DXMHKW®RWY DEDO\]
URGXFWYV LQ UHFHQW \HDUV DQG H[SODLQ WKH GHYHORSPHQW &
VHPL ¢ QLVKHG SURGXFWV ZKLFK LV DVVRFLDWHG ZLWK WKH |
G HQULFKLQJ WKHP ZLWK QDWXUDO IRRG LQJUHGLHQWYV WK
G
H

WKH XVH RI QRQ WUDGLWLRQDO UDZ PDWHULDOV 7KH SDS
DG DQG EDNHU\ SURGXFWYV SURGXFWLRQ
ZRUPRGHUQ WHFKQRORJLHVY PDUNHWLQJ UHVHDUFK EDNH

S
R
DQ
bQ
EU
H\

>bgzfbdZ \uimkdZ oe_[h[mehgguo ba”_ebc aZ ihke_"gb_
hljbpZl_evguc ihdzZazl_ev k |I_fihf o+0 ]h~ d 1Th m jbk
dZazZl_ev kgbabeky \\b"m kbImZpbb k dhjhgZ\bjmkhf dhlhjZ
eZ gZ fbjhimx wdhghfbdm

lh ijhlgham fzZjd_Ibglh\h]lh Z]_glkI\Z ©:~\Zglbdz2 \ i_jki_d
“Zcrb_ e | dzl_]Jhjby ©oe_[h[mehqggu_ ba”_eby2 [m~_I jZkl
>Zgguc ijhljgha h[mkeh\e_g jhklhf ijhba\h”~klI\Z aZfhjh  _gguo
dzZlh\ b I_f kZfuf m\_ebq_gb_f h[t_fh\ \uimkdZ oe_[Z g_j_a
jbl_cezZ b lhg_d h[s_kI\_ggh]h iblZgby

GZ k_]lh”gyrgbc "_gv\ ebgbgz kj_~g_"mr_\h]h ihlj_[e_gb
[h[mehgguo ba”_ebc dhjhldh]h kjhdZ ojZgjbgltzyhk kug_Ihf ihe
khdhc kl_i_gb ]hIh\gthb khklz\ey_|I d] \ 1h~
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Jbk >b2ZzZ]jzffZ \uimkdZ oe_[h[mehgguo ba”_ebc

GZ jbk ij_~klz\e_gh kj_~g_"mr_\h_ ihlj_[e_gb_ oe.
guo ba”_ebc aZ i_jbh~» d+Q 1h~u
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Jbk Kj_"g_"mr_\h_ ihlj_[e_gb_ oe_[Z b oe_[h[mehqgguo be
\VIN D+Q 11

Ilh "Zgguf JhkklZlZ gZ gZgZeh lh~Z azj_]bkljbjh\Zz
ylby dhlhju_ mdzZaZeb \ dZg_kI\_ k\h_]h hkgh\ghlh \b
bal\h”"kl\h oe_[h[mehqgqguo ihemnZ[jbdZlh\ jZaebgghc k
ijhba\h”~kl\h oe_[Z b oe_[h[mehgguo ba”_ebc g_"ebl_ev
ba\h~kl\h oe_[h[mehqguo b dhg”bl_jkdbo ba”_ebc ijhba
[h[mehgqguo ba”_ebc Hkgh\gh_ dhebqg_kl\h azZj_]bkljbjh\
ijboh”"blky gZ P_gljZevguc n_"_jZevguc hdjm] < OZ[Z]jh)
ky aZj_Jlbkljbjh\Zgguo ij_"ijbylbc

Ke_"m_|I| hif_Iblv qglh \ fbjh\uo fZkrlZ[Zo dZI_]lhjby oe_
guo ba”_ebc \uimkdZ_fuo ba ihemnZ[jbdZlh\ \ukhdhc k
khklzZz\ey_1| hdheh b k dz ' ~uf f_kyp_f wlhl ihdZazl_e

H[tykg_gb_f ~Zgghlh nzdlzZ y\ey_Ilky \g_"j_gb_ |I_ogheh
[Z b oe_[h[mehgguo ba”_ebc ba aZfhjh _gguo ihZgbnZ[jbd
_flj_o lez\guo dzZgzZeh\ k[ulZz k_Ib i_dzZj_g jbl_cezZ b Il
iblZgby < i_jbh” ~h izg~_fbb jhkl "Zgghc dZIl_]hjbb [u
lh~ B k_]lh”gy ijh]lghagu_ ~Zggu_ ]lh\hjyl h Ihf qglh jugh
ky ihke_ dh\b”guo h]jZzgbq_gbc b gZgbgzZ_1| \ha\jZsZlvky



Qlh dZkZ_Ilky jhkkbckdh]lh jugdz Ih ih ~Zgguf fZjd_Ibg]h\
©:M\Zglbdz2@ h[t_f \uimkdZ fhc ijh"mdpbb ba ihemnZ[jbdZIh)

i_gb lhlh\ghklb I<K= jzkl_I L_fi jhklZ i_j_oh~Z gZ ~Zggmx
khklz\eye \ 1Th™r az i_jbh” k ~h ] qlh ihdZazZgh ¢
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380
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2019 2020 2021
Jbk L_fi jhklZ i_j_oh”"Z gZ | _ogheh]bx I<K= B+ 11

leZgbjm _Iky m\_ebqg_gb_ dhebq_kI\Z \uimkdZ_fuo ba”_ebc
I<K= azZ i_jbh~ g+@ 11 9z dZ ~uc 1h”™ jbk
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%500

'9,480

§460

440

420

2022 2023 2024
Jbk L_fi jhklZ i_j oh”"Z gZ | _ogheh]bx I<K= B+ 11

Bkke_"my jughd oe_[Z b oe_[h[mehqgguo ba”_ebc \uykg
ah\Zebkv gZijz\e_gby \ bg”mkljbb oe_[h[mehggh]h ijhba\t
bkihevamxl gh\mx |_ogheh]bx hleh® _gghc \ui_qgdb k bkihev
[h[mehgguo ihemnZ[jbdZlh\ \ukhdhc kl_i_gb ]Jhlh\ghklb

D hkgh\guf nzZdlhjzf jZa\blby ijhba\h”"kI\Z oebdZ b oe_[h]
N _ebc ih Il _ogheh]bb I<K= oe_[Z b oe_[h[mehgguo ba”_ebc h
k_1_\hlh jbl_cezZ ijb wlhf ijhbkoh”~bl khdjZs_gb_ Zkkhjlbf_gl
[h[mehgguo ba”_ebc \uimkdz_fh]h ih =HKL

Ih "Zgguf fZjd_Ibglh\h]h Z]_glkl\Z ©:~\ZglbdzZ?2 ijhke_"b
N _gpby khdjZs_gby ihlj_[e_gby |ljZ*"bpbhgguo oe_[h\ b oe_|
N ebc | d fheh~h_ ihdhe_gb_ hjb_glbjm_Ilky gZ fbjh\u_ |_d



Ijh\_~_gh fZjd_Ibglh\h_ bkke_~h\Zgb_ ihlj_[bl_evkdbo
] O0zZ[zZjh\kd_ \ kn_j_ gh\uo I_ogheh]bc kj_"b j_kih
[_ hl ~h e_| >Zggh_ bkke_"~h\Zgb_ ihdZazZeh ihlj_][
ihdmizlv ihjpbhgbjh\Zggu_ b miZdh\Zggu_ ba”_eby

Ihjlj_1 ihlj_[bl_ey \u]ey”bl ke_"mxsbf h[jZzahf ”"ey \ha
klZjr_ hg_gv \Z gz ©kijz\_"eb\Zy2 p_gZ "~ey \hajzklz ¢
jZaghh[jZzab_ \u[hjZ ij_fbZevghklv ijh*~mdlz Z 1Zzd _ ]h
kguf ihdmidzf >ey \hajzklZz g+ e | ozjzdl_jghc q_j
ky ijb\_j " _gghklv d ihdmidZf q_j_a hgeZcg dZgZeu Z 1Zd
©kzZjzZnzZgghlh jz~bh? ~ey \hajzklzZ ~h e_| hkh[_gghkly
\Z_fh_ ©debih\h_ \hkijbylb_2 [Ij_"ihql_gby ~Zgghc dZI_]h
gZ \hkijbgbfz_fhf dhgl_gl_ dhffmgbdZpbb q_j_a j_deZfm

Ohqg_Ilky hilf_Iblv qlh ~ey ihke_~gbo “\mo dzZIl_]hjbc o
hlyazZl_evguf ijh~mdlhf ihlj_[e_gby \ ljZ*"bpbhgghf deZ
e_ Z klZe [he__ nmgdpbhgZevghc khklZ\eyxs_c¢c jZpbhg

KhleZzkgh fzZjd_Ibglh\uf bkke_"h\Zgbyf [he__ j_kil
[eyxl oe_[ g_kdhevdh jZa=h”bgyZa \ ~_gv Z hklZevgu_
~uc M_gv

:gZeba bkke_"~h\Zgbc ihlj_[e_gby oe_[Z \ aZ\bkbfhklb
klz\e_g gZ jbk

80%

35-50 siet; 74%
70%
>50 jget; 60%

20-35 aet; 67%
60%
50%
.

40% <20 aer; 33%
30%
20%
10%

0%

>50 net 35-50 net 20-35 net <20 net

Jbk ?°_~g_\gh_ ihlj_[e_gb_oe [Z \ aZ\bkbfhklb hl \hajZ}

KemqgZb \ dhlhjuo j_kihg”™_glu ihlj_[eyxl oe_ |
\'dZq_KkI\_ “hiheg_gby d hkgh\ghfm [ex"m f_g__
\''dZq_kI\_ [ukljh]h i_j_dmkZ [he__ j_kihg”™_glh
\ dZzq_kI\_ hkgh\ghlh [ex*Z [mj]_j kZg~\bg

Kh]leZkgh bkke_~h\Zgbyf \u”_e_gu ke_"mxsb_ djbl_jb

oe_[h[mehgguo ba”_ebc fZe_gvdbc jzZzaf_j ihjpbc f_klg
klhbfhklv nmgdpbhgZevgu_ ozZjzdl_jbklbdb AH@ II
gb_f ]Jexl_gZz

Djbl_jbb \u[hjZ oe_[Z b oe_[h[mehqguo ba”_ebc \ ijhp

gbb ij_~klZ\e_gu gZ jbk
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rAloTeHa
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ManeHbKuii pasmep
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32%

®yHKUMOHANbHbIE
XapaKTepuUCTKU
(303, Nn)

12%

Croumoctb
24% MecTHbiit

npoussoauTenb
23%

Jbk Djbl_jbb \u[hjZ oe_[Z b oe_[h[mehqguo ba”_ebc

Ihlj_[bl_evkdbc \u[hj \k_ gZs_ klZe ghkblv hkhagZgguc
dmizl_eb bkihevamxl|l ihemqg_gguc hiul b \ i_j\mx hq_j_"v g~
nZdlhju k\yaZggu_ kh a~hjh\v_f nbabg_kdbf jZa\blb_f b wc

ljhke_"b\Z _Iky |_g”~_gpby [he__ hI\_IklI\_gghlh ihlj_[e_gb\y
\_klb a”hjh\uc h[jZa “bagb dhlhjZy aZklz\ey_1I i_j_kfhlj_Iv
\u[hjm oe_[h[mehqggh]h ba”_eby

Ke_"m_I| memqrZlv dZq_kI\h iblZgby gZk_e_gby b h[h]Z:
]bg_kdb p_ggufb \_s_klI\zZfb azZ kq_I| jZkrbj_gby Zkkhjlbf_gl:
guo ba”_ebc iml_f bo h[h]Zs_gby gZImjZevgufb ibs_\ufb bg]
Z 1Zd _ kh\_jr_gkl\h\Zgby |I_ogheh]lbc ijhba\h”kI\Z b ijbf_g_
pbhgghlh kujvy

Kibkhd ebl_jZImiju

HnbpbZevguc kZcl N_~_jZevghc kem ' [u Jhkm~Zjkl\_gc
db >We _dljhgguc—j8kmjK& WS ZZZ JNV UX ~ZIZ h[jZ:

L_ogheh]bb hleh _gghc \ui_qdb >We_8&I3jhdgW& EWKmjk @
OHVDIIUH UX ~ZIZ h[jZs_gby

K\_~_gby h[ Z\lhjZo

Ex[bfh\Z Hev]Z B\dg®HhrgZ_og gZmd " hp_gl dZn_"ju ibs
I _ogheh]bc b bg”"mkljbb iblZzgby N=;HM <H ©0Z[Zjh\kdbc
guc mgb\_jkbl_I wdhghfbdb b ijz\z? Jhkkby 1 OZzZ[Zjh
hd_Zgkd2zZy H PDLO OXE RO#PDLO UX



EZidh\kdzZy ?dZl_jbgZ :e kdkZ2gf@jd¥gZN=;HM <H ©OZ][.
kdbc Jhkm~ZjkI\_gguc mgb\_jkbl_I| wdhghfbdb b ijz\z?2
[Zjh\kd me Lbohhd_Zgkd2zZy H PDLO OXE RO#PDL

/IXELPRYD 203G GDWH RI 7THFK 6FLHQFH $VVRFLI
RI )RRG 7THFKQRORJ\ DQG )RRG ,QGXVWU\ .KDEDURY
DQG /DZz 7TLNKRRNHDQVND\D 6WU .KDEDURYVN

/IDSNRYVND\D (MDMWXXBHDRD@D KDEDURYVN 6WDWH 8Q
DQG /Dz 7TLNKRRNHDQVND\D 6WU .KDEDURYVN
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FZjlugxd H < ;hgdbgzZz F X
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

:G:EBA KLIMDLMJU :KKHJLBF?GL: B HP?GD: D:Q?KL<:
>?AH>HJ:GLH< G: F:L?JB:E:O HHH ©JHAGBP: D 2
] GH<HKB;BJKD:

KIZlvy ihk\ys_gZ \hijhkm hp_gdb dzZq_klI\zZz ~ ah"hJZgIh\ Q_eh\_d \g
khklhygby a~hjh\vy b h[jZaZ “bagb \u~_ey_I| \ kj_~g_f hdheh e ihlz )
k_[_ihl g_iZog_| Ijh[e_fu gZgqbgZxlky dh]~Z hg kf_rb\Z_lky k [ZdI_]
fb gz dh”_ b bo [mjgh_ \aZbfh”_ckl\b_ b y\e y ky ijbgbghc ihyle_gby
iZoz :dIb\gh jZafgh™ _gb_ [Zdl_jbc gZgbgZ_lk
ijhp_~mj :hjv[Z k aziZohf ihlz \_~_Iky ~Z\gh b
ngIhys__ \j_fy A~ _ah”hjzZglu b]jZxT [hevrmXx jhe
jZgluijbh[j_eb kh\j_f_ggmx nhjfm \ ijhrehf kIhe_ bb b k_]lhrgy m ihlj_

Iky [hevrhc \u[hj ~"Zgguo ba”_ebc \ aZ\bkbfhklb hl klhcdhklb ZjhfzlZz
0Zjzdl_jz aZizoZ kihkh[Z gZg_k_gby ijhrmdlZ f_klZ ijhbkoh ~_gby b

Dexq_\u_ keh\ZAh~hjzgl Zglbi_jkibjzgl Zkkhjlbf gl hp_gdzZ dzq_kl
Ibaz ihlj_[bl_evkdb_ k\hckl\z Jb]lb_gZ

h[quhm_q ji_a a
dl mZeng ih k_c™_gv

\ “bagb dZ ~h]h q_e

h
I
y
Z

ODUWI\Q\XN 2 9 %RFKNLQD 0 <
6LEHULDQ 8QLYHUVLW\ Rl & RQVXPHU &RRSHUDWLRQ

7+( 5$1*( $1$/<6,6 $1' 48$/,7< $66(660(17 2)
"(2'25$176 ,1 //& ©52=1,76%$ .2 ,1 12926,%,56.

7KH DUWLFOH LV GHYRWHG WR DVVHVVLQJ WKH TXDOLW\ RI GF
RI KHDOWK DQG OLIHVW\OH SURGXFHV DQ DYHUDJH RI DERXW
LWVHOI GRHV QRW VPHOO SUREOHPV DULVH ZKHQ LW PL[HV ZLW
YLROHQW LQWHUDFWLRQ LV WKH FDXVH RI WKH XQSOHDVDQW F
EHJLQV ZLWKLQ KRXUV DIWHU ZDWHU SURFHGXUHV 7KHUHIRU]
HHQ JRLQJ RQ IRU D ORQJ WLPH DQG LV UHOHYDQW WR WKLV GI
ELJ UROH LQ WKH OLIH RI HYHU\ SHUVRQ 'HRGROW@WYV VKDSHC
QG QRZ WKH FRQVXPHU KDV D ODUJH VHOHFWLRQ RI WKHVH SU
URPD FRQVLVWHQF\ RGRU PHWKRG RI DSSOLFDWLRQ RI WKH
.H\ZRUGWRGRUDQW DQWLSHUVSLUDQW DVVRUWPHQW TXDOL\
URSHUWLHV K\JLHQH

(/J Qoom

IZjnxf_jgu_ "b~rdhklb ij_"klZ\eyxl kh[hc \h~rgu_ \h~gh Ki
beb kibjlh\hrgu_ jZklI\hju wfmevkbb beb kmki_gabb kh~"_j
N_ckl\mxsb_ dhfihg_glu djzZzkbl_eb Zglbhdkb”~"Zglu dhgk_
klu_\_s_KkI\Z b Ajmlb_ ~h[zZ\db h[_ki_gb\Zxsb_ ihlj_[bl_evk
ijh"mdpbb > @

> ah~hjiZglh kj_~kl\h kh”_j"Zs__ \_s_klI\Z dhlhju_ gZghky

Ney ij_"hl\jZs_gby beb fZkdbjh\db aZiZoZ ba az [Zzdl_jbzZevgt
\ ih~fur_gqghc h[eZklb | _eZ q_eh\_dzZ > @



< khklz\ ~_ah”hjzglh\ gqZklh \\h~yl ~ _abgnbpbjmxsb_
A"h[zZ\db mgbqglh Zxsb_ fbdjhhj]l]Zgbafu b ij_iylkl\mxsb_
ijbylghlh aZiZzozZz Weblgu_ fZjdb ~_ah”hjzZglh\ azZqzZkl
dhfie_dku wnbjguo fZk_e k [Zdl_jbpb~rguf ~_ckl\b_f <
ke_"g_]lh ihdhe_gby kh~_j Zlky ~h[Z\db bg]lb[bjmxsb_
jbZevguo n_jf_glh\ k mqgqzZklb_f dhlhjuo hijjZogmdbky g_i
dhfihg_glu ihlZ Iljhba\h”bl_eb 1Zd _ bkihevamx!| \_s_KkI\
"ey [ehdbjh\ZgbywihlZjbdehaZg b nZjg_ahe LjbdehazZg c
\ey | jZzafgh _gb_ [Zdl_jbc nZjg_ahe *_cklgn_ | wWmgZed]b
Ib\gh q_f IljbdehazZzg g_ \uvaulZ_I| jZzanjZz _gb_ dh b >

>h g_"Z\g_]h \j_f_gb g_ijbylgu_ aZiZob ex”b iulZebkyv
fb b iZjnxf_jgufb fZkezfb gh khq_lZgb_ aZiZoh\ izZjnxf
\_jr_ggh g_kh\f_klbfh b fZehijbylgh > @

P_ev "Zgghc4dlehmhyg _gb_ Zkkhjlbf_glz ihlj_[bl_evkdbc
ijh\_~_gb_ hjlZghe_ilbg_kdhc hp_gdb dzZq_KkI\Z *_ah”hj:
ba\h”*bl_e_c¢ j_Zebam_fuo \ HHH ©JhagbpzZ D 2 ] Gh\h

>ey "hklb _gby ihklZ\e_gghc p_eb g_h[oh~bfh j_rblv ke

— ~ZIlv oZjzdl_jbklbdm ihlj_[bl_evkdbo k\hckl\ ~_ah”hj

— ij_"klZ\blv deZkkbnbdZpbx ~_ah”hjZglh\

— ijh\_klIb ZgZeba kljmdIimju Zkkhjlbf_glzZ ~_ah”hjzZglh

— ijh\_klb ZgZeba j_amevlZlh\ bkke_"h\Zgby h[jZaph\
l]Zghe_ilbg_kdbf ihdzazl_eyf dZq_klI\ZzZ

— ijh\_klb ZgZeba j_amevlZlh\ bkke_"h\Zgby h[jZapl
fZjdbjh\d_

> ah”hjbjmxsb_ kj_"kI\Z ih*jza~_eyxlky gZ *"_ah”hjzgl
lu "_ah”hjZglu ~_ah”hjZglu "mob dhlhju_ hlebqgzZxlky *
kl_i_gvx \ha”_ckl\by gZ azZiZo ihlz > @

> ah”hjzZgl Zglbi_jkiw|EgEZjnxf_jgh dhkf_Ibqg_kdZy ijl
pby mf_gvrZxsZy ihlhhl*_e_gb_ gh ijzZzdlbqgq_kdb g_ mghbq
Kh~_j ZI hjlZzgbg_kdb_ oehjkh”_j"Zsb_ kh_~bg_gby |
gbc oehj Zexfbgbc pbjdhgbc beb kheb pbgdZ \ha”_cl
ihlh\uo "_e_a km Zxl ihlh\u\h”ysb_ ijhlhdb b azZdju\Zxl

Zglbi_jkibjzZzglu g_ j_dhf_g~"mxlky ~ey _° _~g_\gh]h ijbf_g
ghkblv Zglbi_jkibjZglu gZ kibgm ]jm”~v r_x b ebph G_°
ah\Zgb_ Zglbi_jkibjzglh\ i_j_~ ihoh~hf \ [Zgx b kZmgm i

gZljmadzZfb dh]*Z hj]jZgbaf k ihfhsvx ih\ur_gghlh ihlhhl
"AZ _lky hl rezZzdh\ > @

> ah”hjZeilh iZjnxf_jgh dhkf_Ilbg_kdZy ijh*mdpby az
jZaeh _gb_ ihlZ azZ kq_Il \_s_kI\ ij_iylkl\mxsbo _]h hdbl
N _abgnbpbjmxsb_ b [zZdl_jbpb2gu_ dhfihg_glu eb[h Zg
[Z\db b mkljZzgyxl g_ijbylguc azZiZo ihlZz az kq_l iZjnxf_]

>mob "_ah~h}jZah”~hjZgl k \ukhdhc dhgp_gljZpb_c iZj
dhfihabpbb ij_"gZagZq_gguc g_ lhevdh "ey azZf_"e_ghb
mf_gvr_gby ihlhhl*_e_gby gh b “ey ijbr"Zgby I_em ijbyl



> _ah”hjbjmxsb_ kj_"kI\Z deZkkbnbpbjmxlky > @
— ih dhgkljmdpbb nhjfu
\' nhjf_ dzjzg~zZrz klbd
Zwjhahevgu_
rZjbdh\u_

jhebdh\u_

dj_fhh[jZagu_

] _e_hl[jZagu_

ihjhrdhh[jZagu_
— ih gZagzZq_gbx

fm kdb_
* gkdb_

g_cljZevgu_
— ih gZebgbx ~h[Z\hd
k "h[z\dzfb wdkljZdlu p\_Ih\

[_a ~h[Z\h

d

N

:gZeba Zkkhjlbf_glZ ~_ah”~hjzglh\ ijh\h~beky \ Ihjlh\h jhag

ijbylbb ©Jhagbpz D
kb[bjkd me =jhfh\Zz

a

©FZjby Jz2

jZkiheh' _gghf ih zA

J_amevlZlu Zg§Zabay i kkdsjblof _glz
ba”_ebc ij_~klZ\e_gu \ 1Z[e

M”A _evguc \_k

LZ[ebpZz
KljmdImjz zZkkhjlbf_glZ ~_ah”hjbjmxsbo ba”_ebc
> ah”hjzZglu Dhebqg_k|\h
>_ah”hjzZgl 88

> ah”hjzgl Zglbi_

ikibjzgl

Blhlh

GZ hkgh\Zgbb "Zgguo IZ[e
jbjmxsbo ba”_ebc hlkmlklI\mxl “mob ~_ah”~hjzZglu

fh'gh aZzdexgblv qglh \ Zkkhjl

Dhebq_ki\l

ij_h[ez”Z | gz~ dhebqg_kI\hf ~_ah~hjZglh\ Zglbi_jkibjzglih\
j

>Ze__

gZfb [ueZ bkke_~h\ZgZ kljmdImjz Zkkhjlbf_glZ ih ij

J_amevlZlu bkke_~h\Zgbc ij_~klZ\e_gu \ I1Z[e

LZ[ebpZz

KljmdIimjz zZkkhjlbf_glZ ~_ah”hjzZglh\ ih ijhba\h~bl_eyf

M~ _evguc \_k

ljhba\h”~bl_eb Dhebqg_kl\h
HHH ©Xgbe_ \_j Jmkv?
HHH ©;Zc_jk~hjn? 35
‘H ©E {Hj_Zev? 45

‘H ©BURFWHU *DPEOH?2 47

Blh]h




Bkoh”y ba “"Zgguo |Z[e fh gh k~_eZlv \u\h”? qlh \ fZ]Za
ij_h[ez”~Zx]| Ih\Zju hl dhfiZzgbb :H ©3URFWHU *DPEOH?

>Ze__ gZfb ijh\h*behkv bkke_"h\Zgb_ kljmdImju Zkkh
jmxsbo ba”_ebc ih dhgkljmdpbb ba”_eby >Zggu_ bkke_
gu \ 1Z[e

LZ[ebpZz
KljmdImjz Zkkhjlbf_glzZ ih dhgkljmdpbb ~_ah”~hjzZg

Dhgkljmdpby ~_ah”hjZglh\ Dhebqg_kl\h M{*_evguc
RZjbdh\uc 45
:wjhahev
Klibd 33
Blh]h

Bkoh”y ba ~Zgguo IZ[e fh gh k~_eZzZlv \u\h® qglh \ f
D 2 ih dhgkljmdpbb ~_ah”hjzZglh\ ij_h[ezZz”"Zx| Zwjhaheb
dhlu_ b \ \b~_ klbdZ ijbkmlkI\m_I gZbf_gvr__ dhebqg_KkI\

AZI_f gzZfb [ueb
klZz\e_gguo h[jZaph\ ~_ah”hjzZglh\

ijhzgZebabjh\Zgu hjljZzghe_ilbg_kdb_
J _ameelglu \Zlgdebaz i

LZ[ebpZz
Hjl]Zghe ilbg_kdZy hp_gdZ bkke_~m_fuo h[jZaph\ "*_c
©'DV R
GZbf_gh\Z, o5 g jOLQHUDO OSYRQ ©5H[RQD 383&58”
gb_ hdzgz’ % gzim VXPPHUYjdh b p\ 9T ST
ey - P 1-FMiZevgue ZKLWH VX Quaigh=| I'ghe .
A ahnhjzgle gl
HAghjh? HAghjh”~ | HAghjh?
gzZy “b~rdhklv gZy "brdhgkw b rdhklv
wfmevkh . . ., wfmevkhywfmevkby
\<bgA_rgbc kmki__gati\z—“Zy fzgd—cfhh[J"ﬂmki_gat)kmki__gaty
[_a ihklh [_a ihklhf [_a ihklh
jhggbo ijb jhggbo ijbjhggbo ijb
f_k_c f_k_c f_k_c
P\_I ljhajZqguc _euc ;L euc ljjhajZzqguc | ljhajzq
Kihkh . Klbd . . )
gIZg_k[_gbj/WJhahev deZg"ZrRZdeh\lC :wjhahev :wjjhahev
K\hcklI\_g K\hcklI\_g
guc aZiZlom guc aZiZjom
AZiZo ba”_eby |NZ@q aZiZopZ P\_lhqguc P\ blaggatry "Zg
gh]lh gZbif_ ghlh gZblf_
gh\Zgby gh\Zgby
Klhcdhk|v
azZiZoZ |qZk




:gZebabjmy j_amevlZlu hp_gdb hjl]Zghe_ilbg_kdbo ihdzazl
dexgblv qlh ij_~klZ\e_ggu_ h[jZapu ~_ah”hjzZglh\ khhI\_lkI\}
guf lj_[h\Zgbyf aZ bkdexqg_gb_f klhcdhklb aZiZzoZ Gb h”bg ba
h[jZaph\ ih klhcdhklb azZziZzozZ g_ khhiI\_lklI\h\Ze aZy\e_gguf |
miZzdh\d_ ba”_eby klhcdhklv aZiZzoZ bkke_"m_fuo h[jZaph\ g_
gZkh\ GZzZb[he__ klhcdb_ ih aZiZom [ueb Zwjhahevgu_ ~_ah’
azZiZzoZ dhlhjuo khklZ\eyeZz +0 gZkh\ klhcdhklv azZiZzoz
AN _ah”hjzglh\ khklz\eyez @+@ qgZkh\

>Ze__ gZfb \u\h"beZkv kj_"gyy hp_gdZ ih dZ ~hfm h[jZapn
dZazl_ev h[jZzapm gZgbkeyehkv hl ~h [Zeeh\ fzZdkbfZevgt
[Zeeh\ aZ \k_ kmffbjm_fu— ih[dzadl\ ellz[e

LZ[ebpZz
H[sZy hp_gdZ ~_ah”hjZglh\
H[jZapu
Ihdzazl_d©1.9($©'DV 0LQHUBBYRQ ©SHIRQDS O Sb 0"
~1Q_jgh 6ZImjZeviguXPPHU ZXdW i )\-dlb\guc
[_eh_@2~_ah”hjZigl2VXQVHWdhqgh3y dhgljheva

Wkl_lbqg_kdb_
AbaZcg 4 5 4 5
1jhfzl 5 4 4
Klhcdhklv aZiz8Zz 3 3
Hsms_gby
gzZ dh™_ 4 3 3 5 5
ebidhklv b |l »
lylgz gz
ha "~ ihke| 5 3 3 4 4
bkihevah\Zgby
Blh]h

:gZebabjmy 1Z[e fh gh k~_eZlv \u\h”® qlh fbgbfZevgh_ df
eh\ ihemgbeb "\Z bkke_"m_fuo h[jZzapZ ~_ah”hjZglh\ h[jZa_
GZlmjZevguc ~_ah”™hjzglad gzZ[jZe [Zeeh\ b h[jZa_p ©$YR
VXQ¥HWZeeh\ >Zggu_ h[jZapu h[eZ”"Zeb gbadhc klhcdhklvx
eb ebidhklv gZ dh"_ ihke_ gZg_k_gby b hklZ\eyeb ke_"u gZ

FZdkbfZevgh_ dhebqg_kl\h [Zeeh)\ ihemgbeb "\Z h[jZa
Yjdh b p\_lhggh? b ©*DU Q@Ub\YWwWd @HgIPh@v?2 >Zggu_ h[jZapu
bf _eb m~h\e_I\hjbl_evgmx klhcdhklv aZiZozZ ijbylguc ZjhfzZl
eb ke_~h\ gZ dh"_ b hr_""_

>Ze__ gZfb ijh\h*behkv bkke_"h\Zgb_ gZ iheghlm fZjdbj
fuo h[jZzapZo ~_ah”hjzZzglh\ GZ mizdh\d_ iZjnxf_jguo Ih\Zjh\
kmlkI\h\ZIv ke_"mxsb_ fZjdbjh\hqgu_ ~Zggu_



— gZbf_gh\Zgb_ ijh"mdpbb
— gZagZq_gb_ iZjnxf_jghc ijh~mdpbb \ kemqgZ_ _ket
gZbf_gh\Zgby ijh*mdpbb
— gZbf_gh\Zgb_ balhlh\bl_ey b _]h f_klhgZoh ~_gb_
— kljZzgZ ijhbkoh™”~_gby ijh*mdpbb
— ghfbgzZevgh_ dhebqg_kI\h ijh*mdpbb \ ihlj_[bl_evkdht
— kjhd JTh~rghklb
— mkeh\by 0jZg_gby
— bgnhjfzpby h k_jlbnbdZpbb
< j_amevlZl_bkke_"h\Zgby [ueh mklZgh\e_gh qglh \ h[jZ
b[_eh_2a ©$YRQ VXPPHU ZKLWH VWXQYHMWE dhgDjh@iLH U
hikmlkI\m_I bgnhjfZpby h[ mkeh\bb o0jZg_gby— GHE[jZap_
ImjZevguc ~_ah”hjzgl2 hlkmlkl\m_I agZd ih~I\_j"~_gby
\ h[jZzap_ ©5HYRI@Db p\_lhggh? fZjdbjh\hqgZy bgnhjfZpt
iheghklvx
J_amevlZlu ijh\_~ _gguo bkke_"h\Zgbc

\ ~Zgghf IThjlh\hf ij_2ijbylbb ij_~klZ\e_g madbc Zk!
"hjbjmxsbo ba”~_ebc <_jhylgh [Ihjlh\h_ ij_?ijbylb_ g_
ky gZ bo j_ZebaZpbb

fZjdbjh\dZ \u[jZgguo h[jZaph\ ~"_ah”hjzZglh\ ijZzdlbqg_
hljz*ZeZ bgnhjfZpbx g_h[oh”bfmx ~ey ihlj_[bl_ey

ba bkke_"m_fuo h[jZaph\ *_ah”hjZglh\ ey ihdmiZl_
sbo klhcdhklv aZizoz \I_gq_gb_ ~gy d ihdmid_ fh gh j_«
sb_ h[jZapu ©1,9($ Q_jgh_ b [-¥hdi bOBH[RqyM2 ©*DUC
OLQHU:DOb\guc dhgljhev?

Kibkhd ebl_jZImju

=HKL 0+0 ljh"mdpby iZjnxf_jgZy "b~dZy H[sb.
mkehWHoy\_~ — Fhkd\z Ba” \h klZzg”~Zjlh\k
DZeZq_\ K E L_hj_Ibg_kdb_ hkgh\u Ih\Zjh\_~_gby
gbd "ey \mah\ K -E DdbeaZq_i\ j_jZF FHhRHIZ XjZcl
— k
Gbdhez_\Z F : L_hj_Ilbg_kdb_ hkgh\u Ih\Zjh\_~_gt
\Zjh\ mqg_[gbd F : GChhhkeé\Z \BhjfZ GBP BGNJ: |
— k
Lus_gdh ? : Lh\Zjh\_~_gb_ h”ghjh”~guo ]jmii g_i
guo Ih\Zjh\ iZjnxf_jgh dhkf_Ibg_kdb_ Ih\Zju mq_
? : Lus_gdh < 1 ?j2Zdh\Z < FHhedVAdhBlGNMa: F
— k
Ydhle_\Z E : Lh\Zjh\_~_gb_ iZjnxf_jgh dhkf_lbqg_kdb
gbd “ey \mah\ E : dhle_} Fhkki\DmBEZghv\Z



K\_~ gby h[ Z\lhjZo

FZjlugxd He_] <ezZ”btiZjgN\bf§_og gZmd ~hp_gl dZn_"ju
jh\_~ _gby b wdki_jlbau Ih\Zjh\ :GHH <H P_gljhkhxazZz JN
mgb\_jkbl_1I ihlj_[bl_evkdhc dhhi_jZpbb? Jhkkby ]
ij D FzZjdkz H PDLO RYPVLEXSN#PDLO UX

;hgdbgZ FZjbgzZ XjmqdggXsbcky :GHH <H P_gljhkhxazZ JN ©
[bjkdbc mgb\_jkbl_1 ihlj_[bl_evkdhc dhhi_jZpbb? Jhki
kb[bjkd ij D Fzjdkz H PDLO RYPVLEXSN#PDLO UX

ODUW\Q\XN 2D@GLGDWH RI 7THFKQLFDO 6FLHQFHV
'"HSDUWPHQW RI &RPPRGLW\ 6FLHQFH DQG *RRGV ([DPL
Rl & RQVXPHU &RRSHUDWLRQ . ODU[ $YH 1RYR)
RYPVLEXSN#PDLO UX

%RFKNLQD OBWIXGB QW 6LEHULDQ 8QLYHUVLW\ RI &R

ODU[ $YH 1RYRVLELUVN 5XVVLD RYPVLEXSN



M>D

FhogzZldbgz : : ?lbgzZz G K Ilhimrbgkdzy ? <
Gh\hkb[bjkdbc I_ogheh]lbq_xdlbhe bhg&kIHFMHM <H ©Jhkk
kdbc Jhkm~ZjkI\_gguc mgb\_jkbl_| bf : G Dhku]lbgzZz L
Bkdmkkl\h @

HP?GD: D:Q?KL<: B ;2AHI:KGHKLB
G:>M<GUO >?LKDBO B=JMR?D

MklZgh\e_gh qlh \k_ h[jZapu iezghd iheb\bgbeoehjb”guo \ha:
bkihevah\Zgguo ey balhlh\e_gby hiulguo h[jZaph\ gZ"m\guo *
\_lkI\mxI| ghjfZlb\guf Ij_[h\Zgbyf Ihke_ hp_gdb dZq_kI\Z hiulguo
gZ"m\guo ~_lkdbo b]jmr_d mklZgh\e_gh qlh lhevdh hiulgu_ h[j:
< kbgbc “bghaz\j iheghklvx \u”_j Zeb bkiulZgby HklZevgu_ h
dzZl_lhjbb g_klZg”Zjlguo

Dexq_\u_ kebhyZmrdb gZ”m\gu_ iheb\bgbeoehjb?gu_ iezgdb dZ
iZkghklv b]ljmr_d

ORNKQDWNLQD $ $ (JLQD 1 6 3RWXVKLQVND\D ( ¢
1RYRVLELUVN L_kKQRORJLFDO ,QVWLWXWH EUDQF
5XVVLD

$66(660(17 2) 48%/,7< $1' 6$)(7< 2) ,1)/$7$%/(
&+,/'5(1 6 72<6

, WLV HVWDEOLVKHG WKDW DOO SURWRW\SHV RI SRO\YLQ\C
WR\V FRPSO\ ZLWK UHJXODWRU\ UHTXLUHPHQWY $IWHU HYI
IRXQG WKDW RQO\ SURWRW\SHYV « (VK EDOO <« EOXH G
VDPSOHV DUH FODVVL{HG DV QRQ VWDQGDUG

. H\ZRUXWADWDEOH WR\V 39& (OPV TXDOLW\ DQG VDIHW\

< gZmqgqghc ebl_jZImj_i_qZlZ _Iky fgh]lh klZl_c ihk\ys
g_kdhfm \ha”_ckl\bx gZ ~_I_c bljmr_d > @ I|jb wlhf dZq.
b]jmr_d bgh]*Z mkdhevazZxl hl \gbfZgby jh*bl_e_c Bamc
e_cgZgZ"m\gu_ b]jmrdb fh gh \u~_eblv hkgh\gu_ ijh[e_
ijb bo bkihevah\zZgbb g_ijhqgu_ k\Zjgu_ r\u dhlhju_ j\ml
i_j\hf ijbf_g_gbb [ukljh_ k*m\Zgb_ bljmrdb Djhf_ Ih]h
keh gh \ah[jZIvky b m~_j Zlvky gZ b]ljmrd_ WIb ijh[e_fu
dZq_kI\h b [_ahiZzkghklv “"Zggh]h 1h\ZjZ ihwlhfm ZdImz
ky hp_gdZ dzZq_kI\Z hiulguo h[jZaph\ gZ"m\guo ~_lkdbo
ijhba\h”bl_e_c¢c ij_"klZ\e_gguo gZ f_klghf jugd_ 1Z[e

Gh\bagZ "Zgghe JZ[Nw_ ijh\_~_gh bkke_~h\Zgb_ ihlj_
kdbo k\hckl\ gZz*m\guo b]jmr_d ij_"klzZ\e_gguo gz f_Kkl
gZagZq_gguo “ey b]lju gZ \h~_ b \ dhfgzZl_ \uyle _gbb
ihdZzazZl_e_c dZq_kI\Z b [_ahiZkghklb



=h\hjy h dZq_kI\_ b [_ahizZzkghklb gZz"m\guo ~_lkdbo b]jmr_
"m_I| hp_gblv dZg_klI\h fZl_jbZeZ iheb\bgbeoehjb”rghc iezgc
balhlh\e_gu hiulgu_ h[jZapu < dZq_kI\_ [Zah\uo ihdZaZl_e
| _jbzZez bkihevah\Zeb ghjfzlb\u k\hcklI\ hl_gq_kl\=gghc iezgd
Ney gZ"m\guo \h*"hieZ\Zxsbo b]jmr_d le_gdb ~he gu ba]hl
khhi\_lkl\bb k Ij_[h\Zgbyfb > @ ih ghjfzZzf \g_rg_]lh \b"Z
N n_dlu ijhgqghklb ijb jZaju\_ hlghkbl_evghfm m~ebg_g!
\_ ‘“zkldhklb mklhcgb\hklb d k\_Ilhl_ieh\hfm klZj_gbx ih k)
b \ha“mohijhgbpzZ_fhklb

DZq_kl\h b [_ahiZkghklv Jhlh\uo gZ”m\guo ~_lkdbo b]jmr
ih ghjfbjm_fuf ihdZaZzZl_eyf nbabg_kdbo b f_oZgbg_kdbo k\h

GZ jugd_ ] Gh\hkb[bjkdZ ihimeyjgu gZ"m\gu_ ~_Ilkdb_ L
,QWH[ b %HVWZD\ b wdkihjlgh bfihjlghc dhfiZzgbhb 2XEDRO!
bkke_"~h\Zgby \u[jZgu gZ"m\guo b]jmr_d Bo djZldZy oZjZc
\_ N gzZ \lZJ]e

LZ[ebpZz

OZjzdl_jbklbdZ hiulguo h[jZaph\
< b gzalZgb_ hlizZzp g{fhzf\bl_evithblé%t?/‘zkl\Z P_gZ jml
NeZfbg]h ,QWH][ Dpblzc
Jufdz CQWH[ Dblzc 65
A_ezguc “"bghaz\j 2XEDROORRQ Jhkkby b KG=
JulZ rzj %HVWZD\ Dblzc
Kbgbc "bghaz\j % HVWZD\ Dblzc
Q_j_izZoz ,QW/H [ DblZc
@bjZn %HVWEZD\ DblZc
Dhjbgg_\uc "bghaz\pa\_klgh +

Hiulgu_ h[jZapu bf_xI| jZagh_ gZagZqg_gb_ [IZ[e h[jZa
Ahe” ml "ey b]ju gZ f_edh\h*vw "ehy[jZ]Jgup*kfZ

DZq_klI\h fZjdbjh\db h[jZaph\ hp_gb\Zeb ih khhI\_IklI\bx I
> @ M h[jZapZ < fzZjdbjh\dZ iheghklvx hlkmlkl\h\ZeZ ihwl
a_p bkdexqzg ba kibkdZ hiulguo h[jZaph\ b mqgZklb_ \ ~"Ze\
gbyo g_ ijbgbfze

FZjdbjh\dZ hiulguo h[jZaph\ < b < khhI\_IkI\m_11j_[h\Zgh)
ebrv gqzZzklbggh | d g_ kh”_j bl *Zgguo h fZl_jbZe_ kjhd_ k
yo 0jZg_gby Djhf_ Ihl]h m wlbo hiulguo h[jZaph\ fZjdbjh\dZ
gZ mizdh\d_ ba”_eby njzZ]f_glZjgh h[szZy fZjdbjh\dZ gZ jm
kmlkI\m_1 FZjdbjh\dZ h[jZzapZ <« \ p_ehf khhI\_IkI\m_1 Ij_[h\
gh hikmlki\m_I bgnhjfZpby h[ mkeh\byo o0jZg_gby

GZ fZjdbjh\d_ h[jZzapZ < hlkmlklI\m_I Ih\Zjguc agZd balhl
nhjfZpby h[ mkeh\byo o0jZg_gby



FZjdbjh\dZ h[jZaph\ < b < khhI\_IklI\m_1| Ij_[h\Zgbyf
d_ hiulgh]h h[jZzapZ < hlkmlklI\m_I bgnhjfZpby h ~ZI_ ba
ey_lky ]jm[uf gZjmr_gb_f LZdbf h[jZahf Ihevdh fZjdbjh

iheghklvx khhI\_TkI\mxl Ij_[h\Zgbyf LJ LK

MiZzdh\dZ [hevrbgklI\Z hiulguo h[jZaph\ \uiheg_gZ ba d:
ljZzklguc "baZcg qzldbc dhglmj bah[jZ _gbc e_]dh gblZ
ohjhrmx hjl]Zgbah\Zgghklv h[tzfgh ijhkljZgkI\_gghc kljm
glh miZzdh\dZ h[jZapZ < \uiheg_gZ g_ ba dZjlhgZ Z ba ih

< Jhkkbb gZz"m\gu_ ~_lkdb_ b]jmrdb h[uggh balhlZ\eb\
guo beb fghlhkehcguo "m[ebjh\Zgguo iheb\bgbeoehjb”"g
gbpzZ_fuo iezghd ey gZ”"m\guo b]jmr_d fZjdb IB hkgh\q
dhlhjuo y\ey_ |ky iheb\bgbeoehjb” k "h[Z\e_gb_f iezklt
>HN b >:N dbkehlu kl_Zjbgh\hc | _ogbqg_kdhc \ dZq_KklI\
ZjzZlZ dZevpby b fZkeZ jZklbl_evgh]h wihdkb”bjh\Zggh]l
aZlhjh\ b jZaebqgguo ib]f_glh\

I<O iezgdb “he gu khhI\_IkIVh\ZIv Ij_[h\Zgbyf =HKL > ¢
iezghd hij_~_eyeb hjJzghe_ilbgq_kdb BkiulZgby gZ ijhqgg
gh_ m~ebg_gb_ ijb jZaju\_ ijh\h”"beb gZ we_dljhf_o0Zg!
fZrbg_ ©6KLPDG]X?2 $*6 ; AZjZg__ [ueb \uj_aZgu ih h
ijhrhevghf b ihi_j_qghf gZijZ\e_gbyo nhjfh\Zgby iezgdb
rbjbghc ff k jZ[hg_c ahghc ff dhlhju_ ih hgq_j_"b d

gbc b gb gbc aZo\Zlu jZajulghc fZrbgu jbk < ijh]jz
; \W\hrbebkv ]_hf_ljbg_kdb_ jZaf_ju h[jZapZ ihke_ qgq_]h
jZajulZebkv kh kdhjhklvx ff fbg MklZgh\dZ \unrzZ\ZeZ

ljZnbdh\ b gbkeh\uo agZg_gbc hkgh\guo iZjzf_Ijh\ ijhq¢
b hlghkbl_evgh_ m”ebg_gb_ ijb jZzaju\_ hiulguo h[jZaph

Jbk H[jZa_p aZzZdj_iezgguc \ \_jogbc b gb gbc aZo\Zlu jZaju\

MklZgh\e_gh qlh \k_ hiulgu_ h[jZapu iezghd iheb\bgl
"mohg_ijhgbpZ _ fuo "ey gZ"m\guo ~_lkdbo b]jmr_d khhl\
guf lj_[h\Zgbyf > @ ih agZq_gbyf ihdZazl_e_c \g_rg_]h\
jZaju\_ b hlghkbl_evghfm m”~ebg_gbx ijb jZajul\_ Fh'gh
jZapu bkiulm_fuo iezghd hlghkylky d \ukr_fm khjlm



DZq_kl\h Jhlh\uo gZ"m\guo ~_Ilkdbo b]jmr_d “he gh khhl\_
fZlb\guf Ij_[h\Zgbyf > @ Ba i_j_gbke_gguo ihdZaZl_e_«
sbf hlg_keb ke_"mxsb_ ]_jf_Ibgghklv ijhgghklv k\Zjguo r\
lhesbgm iezgdb 1Z[e

ljhgghklv k\Zjguo r\h\ gZ"m\guo b]jmr_d ijh\_jbeb ih bo ]_
kib ihke_ \ha~_ckl\by gZ]jmadb fZkkhc d] \ I_g_gb_ fbg
\_jlZeb \ha”_ckl\bx gZ]jmadb \ gZ"mlhf ~h ba[ulhgqgh]lh ~Z\e
khklhygbb k ihfhsvx dhfij_kkhjZz >Z\e_gb_ baf_jyeb k ihfhsvx
NZ jbk k baf_jbl_evguf ijb[hjhf [ehdhf ih~A]hlh\db \ha“mo:
deZizZzgh\ >ey baf_j_gby ]_jf_Ibqgghklb b]jmrdm gZdZqgb\Zeb
NZ\e _gby FIZ b \u~_j b\Zeb \' |_qg_gb_ gZkh\ B]ljmrdm
AN_j7Z\r_c bkiulZzgby _keb ba[ulhgqgh_ ~Z\e_gb_ ihke_ bkiu
eyeh g_ f_g_ Flz

Jbk Hiulguc h[jZza_p <« Q_j_izZoZ ijb azf_j_ ~Z\e_gby k ihfhsvx ig_\f

Ba IZ[e ke_"m_I qlh ]_jf_Ibgghklv b]jmr_d hiulguo h[jZ
f_jhf g_m~h\e_I\hjbl_evgz | d ijb bkiulZzgbb wlb b]jn
ihr A _ckl\b_f jZz[hgq_]h "Z\e_gby =_jf_Ibqgghklv hklZevguo hiul
khhiI\_IkI\m_1I ghjfzib\guf Ij_[h\Zgbyf Iljhgghklv k\Zjguo r\h\
bljmr_d <« b <« g_ khhI\_IkI\m_1I Ij_[h\Zgbyf | d baf[ulhqggt
hl[jZzapzZ « hdZaZehkv glh gb _ ghjfZlbdghlH_agZq_gby
g__ Flz Ijb gZeh _gbb ]Jjmaz \ d] gZ h[jZap_ <« h[jz
\_jklb_ \ f_kl_ k\Zjgb]lhha'Zmo \ur_e ba ba”_eby IhdZaZl_eb k
hiulguo h[jZaph\ b]jmr_d ih® ghf_jZfb khhI\_IkI\mxI 1j_
ih 1_jf_Ibgghklb b ijhgghklb k\Zjguo r\h\ \ iheghc f_j_ > @

= jf_Ibgghklv gZ”"m\guo b]jmr_d ijh\_jy_Iky 1Zd _ ih \halur_g
dezZizZgZ gzZ” ih\_joghklvx b]jmrdb < gZ”"mlhf khklhygbb \*Z\
aZdju\ZxsZy hl\_jklb_ b]jmrdb g_ ~he gZ \halurZlvky gz~
kivx [he__ q_f gz ff



LZ[ebpZz
Hij_~_e_gb_ ]1_jf_Ibgghklb b ijhgghklb k\Zjguo r\h!
gZ"m\guo *_lkdbo b]jmr_d

Ghf i =_jf_Ibgghkly hiv b ljhgghklv Kh |
_J ; I
hljZapz >Z\e_gb_\ h[ngé]Hb_ >Z\e_gb_ Qlﬁi)‘zap_
gZgZevgh_ dhjg_qgh_ gZqZevgh_ dhlg_qgh_
+
3 + + + +
4
5
+
6 + +
7 + +

DZqg_klI\h JThlhl\uo gZ"m\guo ~_lkdbo b]jmr_d aZ\bkbl b
db Lhesbgm baf_jyeb fbdjhf_Ijhf Jez~rdbf IbiZz FD AZ i
gb_ Ihesbgu iezgdb ijbgbfZeb kj_~g__ Zjbnf_Ibg_kdh_ b
FzdkbfzZzevgh_ \halur_gb_ ijh[db dezZizgzZ khklZ\beh m h

ff m hklZevguo h[jZaph\ agZq_gb_ wlh]h ihdZaZl_ey
pu ih "Zgghfm ihdZazZl_ex iheghklvx khhI\_IklI\mxl Ij_[h\

J_amevlZlu hp_gdb \halur_gby ijh[db deZiZgZ b lhes
klz\e_gu \ 1Z[e

LZ[ebpz
<halur_gb_ ijh[db deZiZgZ b IhesbgZ iezgdhb
Ghjfz \ha Ghjfz
. \ur_gby N2zd|l lhesbguNzdj
< h[JzaF%jh[db g ff Khhi\_TIkl qezgdb gff Khhi\_Ikl\b_
[he__ |[ff f_g__ |ff
NezZfbglh Khhi\_Tkl\m_lI Khhi\_IkI\m_lI
Jul[dZ Khhi\_lkI\m_]I KhhI\_Ikl\m
A_ezjguc
Abghaz\| KhhI\_ITklIYm_I KhhIV TkI\m_lI
Jul[Z rzj 5 KhhI\_TklYm_]1 KhhI\[ Tkl\m_lI
Kbgbd *b
ghaz\j KhhI\_TkI\Im_]I Khhi\IkI\m_I
Q_j_iZoz KhhI\[ Ikl\m_lI KhhI\_TkI\|
@bjzZn KhhI\_IkI\m_]I KhRhI\_Ikl\m_

Lzdbf h[jZzahf iheghklvx \ur_j Zeb bkiulZgby ih ihdZze
klb b ]_jf_Ibgghklb hiulgu_ h[jZapu < DZq_kI\h hi



gZ"m\guo " _lkdbo b]jmr_d ghf_jh\ g_ khhiI\_IkI\m_1I ghj
[h\Zgbyf WIb b]jmrdb g_ \u”~_j Zeb bkiulZzgbc gz ]J_jf_Ibgghklv

< h[jZap_ <« \hae_ k\Zjgh]h r\Z h[jZah\Zehkv hI\_jklb_ g
fbgmlZo bkiulZzgby qlh k\b”A_I_evkl\m_I h gbadhf dZq_klI\_
bl]jmrdb BgnhjfZpby h ihl_gpbZevghc hiZzkghklb ijb h[jZs
\ghc ~"_lkdhc b]jmrdhc khhI\_IkI\m_1 ghjfZib\guf Ij_[h\Zgbyf
h[jZaph\ « b « hklZevgu_ h[jZapu g_klzZg~Zjlgu_

:gZeba fZjdbjh\db b mizdh\db hiulguo h[jZaph\ gZ"m\guo
r_d ihdZaZe qlh fZjdbjh\dZ lhevdh "\mo h[jZaph\ « b ih
\_IkI\m_1 Ij_[h\Zgbyf LJ LK

Hp_gdZ dZq_kI\Z iezgdb bkihevah\Zgghc \ ijhba\h~kI\_ F
ph\ gZ"m\guo ~_lkdbo b]jmr_d ihdZzazZezZ qlh \k_ hiulgu_ |
iheb\bgbeoehjbfrguo \ha“mohg_ijhgbpZ_fuo "ey gZ"m\guo
r_d khhi\_IklI\mxI| ghjfZlb\guf |j_[h\Zgbyf > @ I|h agZq_gbyf
\g_rg_Jh \b”Z ijhqghklb ijb jZaju\_ b highkbl_evghf m~*ebg.
jul_ fh gh k~_eZlv \u\h® qglh hiulgu_ h[jZapu hlighkylky d \u

MklZgh\e_gh qlh hiulgu_ h[jZapu gZ”m\guo b]jmr_d <«
\unr_j"Zeb bkiulZgby HklIZevgu_ h[jZapu hlg_k_gu d dZIl_]hjl
guo BgnhjfZpby h ihl_gpbZevghc hiZzkghklb ijb h[jZs_gbb k
kdhc b]jmrdhc khhI\_IkI\m_1 ghjfZlb\guf Ij_[h\Zgbyf m hiulgu
< b hklZevgu_ h[jZapu "Zggmx bgnhjfZpbx g_ kh~_j ZI

LZdbf h[jZahf \k_]h ~\Z ba \hkvfb hiulguo h[jZaph\ gZ~m\
bljimr_d < hlg_keb d klzg”Zjlguf QIlh[u ij_~hI\jZIblv ihi.
jughd g_dzZqg_klI\_gghlh Ih\Zjz j_dhf_g~*mdbkly fihbhh~blv ijh
ijbylby ih ij_"mij_"~_gbx b ij_k_g_gbx gZjmr_gbc ~_ckl\mxs
NZl_evkI\Z JN ih \hijhkzf dZq_kI\Z b [_ahiZkghklb ~_lkdbo
ljbzfdZ gZ"m\guo ~_Ilkdbo b]jmr_d "he gZ hkmslZkl\eylvky k
ghle_gguf ijZz\bezZf qlh[u ba[_"ZIv \\hazZz g_klzZg”*Zjlghc il
hizkghc ijh"mdpbb

Kibkhd ebl_jZImju

Kfbjgh\Zz ? H <h glh b]jZxl gZrb ~_Ib" B]ju b b]jmrdb \ a.
oheh]lbb ? H K#bkdhkdAZ Ehfhghkk k

=HKL o+ 0 le_gdb iheb\bgbeoehjbrgu_ ieZklbnbpbjh\:
\hlh gZagZq_gby H[sb_ |_oghbg8dKWwWkeh\IB\RFV FQWG
GRFXPHQW NZ1Z h[jZs_gby

=HKL X0} Bljmrdb H[sb_ Ij_[h\Zgby [_ahiZzkghkll
dhgljhey k baf <85/ KWWS GRFV FQWG UX GRFXPHC
NZIZ h[jZs_gby

=HKL J 0+0 Bljmrdb H[sb_ Ij_[h\Zgby [_ahi
f_lh~u bkiulZgbc F_oZgbqg_kdb_ b nba®%/_ kdb_ k\hc
KWWS GRFV FQWG UX GRFXPHQW NZIZ h[jZs



L _ogbg_kdbc j_]Jezf_gl LZfh _ggh]h khxaZ LJ LK
ghklb b]ljmr_d2 k baf gZ +72852 KWWS GRFV FQ
GREXPHQW NZ1Z h[jZs_gby

K\_~ gby h[ Z\lhjZo

FhogzZldbgZ :9ggZ :ekbhk” dgbdZ Gh\hkb[bjkdbc I_ogheh]
bgklbhknibebZe Jhkkbckdh]lh JThkm~ZjkI\_ggh]h mgb\_jkbl_
]JbgZz L_ogheh]lbb >baZcg Bkdmkkl\h Jhkkby 1]
guc ijhki_dl H PDLO QWLFKLPWHFK#\DQGH[ UX

?lbgZ GzZlZevy Kdidg*\ebf gZmd ~hp_gl ~“hp_gl dZn_
obfbg_kdhc I_ogheh]lbb b Ih\Zjh\_~_gby Gh\hkb[bjkdbc I
kiblminbebzZe Jhkkbckdh]lh JThkm~ZjkI\_gghlh mgb\_jkbl_12z
gZ L_ogheh]bb >baZcg Bkdmkkl\h Jhkkby ] Gh
ijhki_dl H PDLO #PDLO UX

Ilhimrbgkdzy ?e_gzZ <deégjv Ny gZmd ~hp_gl az\_~
n_"jhc obfbb obfbg_kdhc I_ogheh]bb b Ih\Zjh\_"~_gby (
gheh]lbg_kdbc bgkdbbile Jhkkbckdh]h JThkm~ZjkI\_ggh]lh m
bf : G Dhkul]bgZ L_ogheh]lbb >baZcg Bkdmkkl\h
kb[bjkd DjZkguc ijhki_dl H PDLO SHY#QWLUJX UX

ORNKQDWNLQWXGBQW 1RYRVLELUVN L_KKQRORJ
RI WKH .RV\JLQ 6WDWH 8QLYHUVLW\ RI 5XVVLD
5XVVLD QWLFKLPWHFK#\DQGH[ UX

(JLQD 1DWDQ@IGD BDWH RI 7THFK 6FLHQFHV $VVRFL]
RI & KHPLVWU\ &KHPLFDO 7HFKQRORJ\ DQG &RP
L kKKQRORJLFDO ,QVWLWXWH EUDQFK RI WKH .R\
.UDVQ\$YH 1RYRVLELUVN 5XVVLD #PDL

3RWXVKLQVNDRDQ®IHEDNH Rl 7THFK 6FLHQFHV $VV
RI WKH '"HSDUWPHQW RI &KHPLVWU\ &KHPLFDO 7HF
1RYRVLELUVN L_kKQRORJLFDO ,QVWLWXWH EUDQF
5XVVLD .UDVQ\$YH 1RYRVLELUVN 5XVVLD



M>D

lhghfzj_\z > ? Klj_i_lh\z 2 $ KmobgbgzZ L <
N=;HM <H ©Fhkdh\kdZy Jhkm~ZjkI\_ggZy ZdZ~_fby \_|_jbgZj
b [bhl_ogheh%i$ bf D B Kdjy[bgZz?

D <HIJHKM H J:PBHG:EVGHF BKIHEVAH<:GBB
F?OH<H=H IHEMN:;JBD:L: 1JB BA=HLH<E?GBB
BA>?EBC F:EUO NHJF

KIZlvy ihk\ys_gZ ZgZebam ohayckI\_gghc ~_yl_evghklb f_oh\h]h ij_~
jZg N_jZIa \ ' mkeh\byo keh ghc wdhghfbq_kdhcilkblmi@gpbbbba aZ ihke
&29, P_ev bkke _"h\Zgby azZdexqZ_Ilky \ hpbddl ZdzphlkN\a2* ihemnZ
ghc kh[Zdb b jZkq_ wdhghfbg_kdhc j_glZ[_evghklb k mg_Ilhf bkihevz
lh ehkdmlzZ b \|hjhk| i_gguo mqzZkldh\ rdmjdb ijb balhlh\e_gbb ba”_e
mkeh\byo f_oh\h]h ij_~ijbylby ©0ZjZg N_jZI2 lhemq_ggu_ j_amevlZlu
lghabjh\zlv j_ gIZ[_evgthv ~N_yl_evghklb ij_?ijbylby gZ mjh\g_ ql
ij_~u"msb_ ]h*u Z k mqg_Ihf ba]Jhlh\e_gby ba hloh”h\ f_oh\uo ba”_ebc
ebgblv _z gz

Dexq_ k

ehl\Bdh\u_ ba”_eby fZeuo nhjf j_glZ[_evghklv f_oh\hc ih¢
dzl f_ oh\u b

_eby jZpbhgZevgh_ bkihevah\Zgb_ kdhjgy guc ehkd

\
N

h
a

B3RQRPDUHYD " ( 6 WUHSHWRYD 2 $ 6XKLQLQD 7 9
ORVFRZ VWDWH $FDGHP\ RI 9OHWHULQP U\, 088BUFRBIHOD QG
09%

21 7+( 5$7,21%/ 86( 2) )85 6(0, ),1,6+(' 352'8&76 ,1 7+(
0$18)$&785( 2) 60$// ,7(06

7KH DUWLFOH LV GHYRWHG WR WKH DQDO\VLV RI WKH HFRQRPLF
LQ D GLI(FXOW HFRQRPLF VLWXDWLRQ GXH WR WKH FRQVHTXHQF
RI WKH VWXG\ LV WR DVVHVV WKH TXDOLW\ RI WKH VHPL ¢(¢QLVK
WKH HFRQRPLF SUR;WDELOLW\ WDNLQJ LQWR DFFRXQW WKH
VNLQ LQ WKH PDQXIDFWXUH RI VPDOO IRUP SURGXFWV 7KH U
WKH SUR¢WDELOLW\ RI WKH HQWHUSULVH DW WKH OHYHO RI
WDNLQJ LQWR DFFRXQW WKH SURGXFWLRQ RI VPDOO IRUP IXU S

.H\ZRUWWPDOO IXU SURGXFWV SUR/{WDELOLW\ IXU VHPL ¢(¢QLVK
XVH 1XU ADS

|
XV
H

JZa\blb_ fZeh]lh [bag_kZ b ij_"ijbgbfzZl_evkI\Z \ Jhkkbb dZ
ghfbdb y\ey_Iky h”ghc ba ijbhjbl_lguo az~Zq l1hkm”ZjkI\_g
kdhc iheblbdb 1Zg~_fby &29," b __ ihke_~kl\by \g_keb hi
gh\r_kI\Z \h \k_ kn_ju h[s_kI\_gghc "bagb b gb\_ebjh\Zeb ~h
ke_n~gbo e_I khhI\_IkI\_ggh Jhkm~Zjkl\m g_h[oh”bfh ihfhqv
"ey mkljZg_gby hljbpZl_evguo wdhghfbg_kdbo ihke_"kl\bc >

lj_ab™_gl Jhkkbckdh]h imrgh f_oh\h]h khxaz K_j]_c Klhe
glh gZrz kljzgz fh _1 gZjzZklblv fhsghklb b ijhba\h”blv \ @+¢
rdmjhd ghjdb > @ ba aZzZ ijh[e_f k imrgbghc \ ?\jhi_ k\lyaZgc



\eZkl_c >Zgbb h[ mgbqglh _gbb g_kdhevdbo feg ]Jheh\ ¢
kljzg_gby dhjhgzZ\bjmkzZ Ke_"h\Zl_evgh \hafh _g fhsg
kbckdbo wdkihjl_jh\ imrgbgu > @

< lh "_ \j_fy lez\ghc ijh[e_fhc [bag_kZ gZ kh\j_f_gghf
keZ[uc kijhk dhlhjuc IZzd b g_ \_jgmeky d “hizg”~_fbcghf
fghlhf h[tykgy_Ilky gbadbfb “hoh”~Zfb b khhl\_IkI\_ggh
ky kgb _gb_f kijhkZ gZk_e_gby g_kfhljy gZ kmjh\u_ a
gu_ h]jZgbg_gby

Ke_"m_Il hif_Iblv qlh \k_ azljZlu \ f_oh\hf ijhba\h”~kI\_ i
AZxl12 \kx _1h h[hjhlgmx qZklv b j_glZ[_evghklv khklZ\e)
JZkrbj_gb_ Zkkhjlbf_glzZz fbgbfbazZpby f_oh\uo hloh”~h\
Ihkihkh[ghklb \uimkdZ_fhc ijh*mdpbb > @ ijb hrgh\j_
azljzl gz __ balhlh\e_gb_ y\ey_|ky h~ghc ba ZdimZevgl
kdh]h jZza\blby f_oh\uo dhfiZzgbc

K wdhghfbg_kdhc Ihgdb aj_gby \ ex[hf f_oh\hf ijhbal\tl
gbdZ_1 \hijhk h [_ahloh”ghklb bkihevah\Zgby iehszZ”"b i
emnZ[jbdzlZ khdjZs_gby ~h fbgbfmfzZ f_"e_dZevguo b d

P_ev bkke_~h\Zgby aZdexqZ_Ilky \ hp_gd_ dZq_kI\Z ihe
ghc kh[Zdb b jZzkq_Il_ wdhghfbg_kdhc j_glZ[_evghklb k n
kdhjgy gh]lh ehkdmlzZ b \lhjhkl_i_gguo mqzZkldh\ rdmjdb i
N _ebc fZeuo nhjf \ mkeh\byo f_oh\h]h ij_"ijbylby ©02zjZz

H[t_dlhf bkke_"~h\Zgby kem beb \u”®_eZggu_ rdmjdb _
db < jZ[hl_[ueb bkihevah\Zgu jZkq_Ilgh ZgZeblbqg_kdbc
f_Ilh~ru Z 1Zd _ f_Ilh~u ijbgylu_ \ f_oh\hc hljZkeb

©02ZzZjzZg N_jzl2 azj_]bkljbjh\Zg dZd bg®"b\b"mZevguc
Bl \' n_\jZe_ 1h~zZ gz I_jjblhjbb ] Fhkd\u Hkgh\g
ghkHohilh\Zy Ihjlhley f_oh\uf ihemnZ[jbdZIhf b ijhba\h”k
ba”_ebc fZeuo nhjf <gmljbnbjf_gguf ieZzghf dZd ~hiheg
gbd "hoh”Z ij_"mkfhlj_gh fZzdkbfZevgh_ bkihevah\zZgb_
gZkl_c rdmjdb ~ey nhjfbjh\Zgby ~hihegbl_eMgfhlhlahj]h\|
b ihemqg_gby ijbJueb Bl \ keh'guo jughgguo mkeh\byo

Bl ©0ZjzZg N_jzl2 ijhba\h”bl aZdmidm jZaebqgguo \b
pbhgZo \ hkgh\ghf \ azZ\bkbfhklb hl h[t_fh\ ijh]lghabjm

e__ hlijz\ey_| _1h gZ \u”_edm k ihke_"mxs_c j_ZebaZp!
b \ \bA_ Jhlh\uo ba”_ebc fZeuo nhjf himrdb \hjhlgbdb
DZ ~uc \b” ihemnZ[jbdzlZ bf__I k\hb hloh”u \ kbem hi

_gby b keh ghklb ijbf_gy_fh]h nZkhgZ— Wé&_l&g Zeyh seZsvZ »
rdmjdb dhlhjZy bkihevam_lky ~ey ihrb\Z hkhlelh@u_ gqZk
<_ebqgbgzZ hloh”h\ aZ\bkbl hl g_dhlhjuo nZdlhjh\ [Zdbo
\b”N imrgbgu f_Ih” jZzkdjhy Ih\Zjgu_ b |I_ogheh]lbqg_kdb_
b "jm]b_ Dhebqg_klI\h hloh”h\ hij_~_ey_ Iky jZkq_lguf iml
hloh"h\ mklzZzgzZ\eb\Z_fuo gZ dZ""mx balhlh\e_ggmx ijh”

<h \j_fy bkke_"h\Zgby ihklmibe aZzdZa gZ Bl ©©0ZjZc
\h~bl_ey \_jog_c h”"_""~u gZ himrdb jzaf_jhf 1 kf ba f_
kh[zdb jZaf_j b dZzq_kI\h 6DJD



JZkdjhc rdmjhd gZ bar_eby \ |1 q fZeuo nhjf ijhba\h”bll
iml_f h[djhy gZ[hjZ rdmjhd ih e_dZeZzZf < izZkihjl_ gZ gZ[hj
\Zxl \k_ bo ozjzdl_jbklbdb \b” f_ozZ iehjhdhk kafjé ]jmiim ih
azZq_| aZzimkdzZ dhwnnbpb_gl bkihevah\Zgby rdmjhd b bo it
< aZdZa_ gZ ba”_eby 1Zd'_ mdZau\Zxl gZbf_gh\Zgb_ fh"_e
dhlhju_ gm~ gh \udjhblv Z 1Zd _ bo jZaf_ju Ilhemqgb\ rdmjdb
\_jy_l dZq_klI\h gZ[hjdb > @

LZ[ebpZz
J_amevlZlu khjlbjh\db \u”_eZgguo rdmjhd _ghlh\b”rghc kh[Z

. =jmiiz Dhebql I _j_jZkq_l gZ imrgmx
<b® TKhib A dighKkIbkiIvh azq_fiz Theh\dm
?ghlh\b”gZy
kh[zdz ! 85
Blh]h +

IlhemnZ[jbdZl rdmjhd _ghlh\b~ghc kh[Zdb kh]eZkgh ~Zgg
g_k_g d , khjlm b c ]jmii_ ~_n_dlghklb azZ bkdexqg_gb_f h
[ue h[gZjm _g kd\haghc \hehk hgZ hilg_k_gZ dh c ]jmii_ A~
sbc azZzq_Il ih bkke_~m_fhc iZjlbb khklzZ\be rl

<u”_eZggu_rdmjdb ih obfbg_kdbf b nbabdh f_oZgbqg_kdbf
khhi\_IkI\mx!| ghjfzf mdzZazZzgguf \ GL> gZ bkke_~m_fu_ \b”u

>ey ~"Zgghlh ij_nijbylby k mq_Ilhf \uimkdZ himr_d b \hjhl
\mx hg_j_”~v \Z'gh mklZgh\blv "ebgm b rbjbgm rdmjhd djhf
eblv jzaf_j ihl_jv ihke_ \uj_aZgby < kj_"g_f ba rdmjhd
kh[zdb 1Z][e ihemqgzxl himr_d jzaf_jz 1 kf
LZ[ebpZz
ljhp_gl bkihevah\zZgby iehszZ”b f_oh\h]h ihemnZ[jbdzZlZz
_ghlh\b~rghc kh[Zdb “h b ihke_ hi_jZpbb h[djhy

lehsz”v
ljh |l iehsz? kih h\z
< rdmjdb ki kdjhy Kf jhp_gl iehs b bkihevah\Zgby

3366

3885

4784

3366

OloIN|o|g|~lw

4576




< j_amevlzZl_ bkke_"h\Zgby [ueh \uyle_gh qlh kj_"gy
ihke_ hi_jZpbb h[djhy jZ\gKj_~g_ kfagZq_gb_ ijhp_glZ bk
\Zgby ihke_ hi_jZpbb h[djhc m rdmjhd _ghlh\b”rghc kh[Zd
glh ‘oh”bl \ "bZiZahg kj_"gbo dhwnnbpb_glh\ bkihevah\z
ijbylbb ih ~Zgghfm \b"m f_oZz

Kdhjgy ' guc ehkdml j_Zebamxl|l dZd hloh” ih fZkk_ ihw
ba\_~_g jZzkqg_Il ihl_jv ihemnZ[jbdZlZ rdmjhd _ghlh\b”~gh
Ilhe_gbb himr_d 1Z[e

LZ[ebpZ
JZaf_j ihl_jv rdmjdb _ghlh\b”ghc kh[Zdb ih fZkk_
\ j_amevlZl_ hi_jZpbb h[djhy

Ghr_j FzkkaFokkz Lqm_i#dtg’dime Fzikz ©h[ez‘éh\a ]
ramidordijab] poo ArdiRyRrAERPMITNapz oWk Sedra
59
567 44 84 65
3 568 68
4 473 39 55 53
5 39 63
6 583 38 67
7 45 85 66
8 565 65
9 499 38 49 54
589 67 63
[ D“PB[ z - .
Dzd \brAgh ba IZ[e ihke hi_jzpbb h[djhy ihl_jy k

[jbdZl1Z khklzZ\ey_I hl ~h ] glh \ kj_~g_f ih fZkk_ kh

Ba hloh”h\ ijhba\h”kl\_ggh]h gZagZqg_gby fh'gh balh
\hjhlgbdb gZ ih*"dez”~d_ Jheh\gu_ m[hju jZaguo kdjh_\
r_gby Ibiz [j_ehdh\ q_oeh\ ey |l_e_nhgh\ bljmr_d 1zd"
db ba ehkdmlzZ qlh ihalhebl jZkrbjblv Zkkhjlbf_gl \uimk
ijb\e_qv ihlj_[bl_ey k g_\ukhdbf "hoh~hf b ih\ukblv dh
ghklv "Zggh]h Bl

Ij_"ijbgbfzZl_ev \ lh~m iezZgbjm_1I| \uclb \ ijb[uev [y
aZ ijhreu_ ]h~u azZ kq_l m\_ebg_gguo aZdmihd kujvy b
Ah\ kdhjgy ' ghlh ijhba\h”?klI\Z gZ ba”_eby < IZ][e ij_"
_fu_ “hoh”u hl ba]hlh\e_gby b j_ZebaZpbb ba”_ebc fZe
_ghlh\b~rghc kh[Zdb



LZ[ebpZz
leZzgbjm_fu_ ~hoh”u ih \b~Zf ijhba\h”~bfhc Jhlh\hc ijh”mdp

. ujmqgdz AZljZlu ljb[uev Mjh\_gv j_lglZz
<bn |Jh"mdpb|ih|i qu[ Iuijm[ Uk erh[[ [iev_gghkag
Ba \u”r_eZgguo rdmjhd _ghlh\b”rghc kh[Zdb
Himrdb
<hjhlgbdb
Ihfihgu
Blh]h + *

KhleZzkgh ~Zgguf IZ[e Ahoh” ih ijhbaVh”*bfhc ijh*mdpbb

rdmjhd _ghlh\b”rghc kh[Zdb khklZ\be luk jm[ GZ himrdb
khhighr_gbb ijboh”blky ijb[ueb Z gZ \hjhlgbdb b ihfih
ghlh \b*"Z+4_o02+0

ljhlghabjm_fZy j_glZ[_evghklv Bl aZz 1h~ khklz\bl
ghklv az 1h™ khklz\bez — Z aZljh]lghldjm_fzZy j_g

1Z[_evghklv k mg_Ihf balJhlh\e_gby f_oh\uo ba”_ebc ba kdhj¢
m\_ebgblky gz b khklz\bl

Kibkhd ebl_jZImju

=HKL d+Q Rdmjdb _ghlh\b”rghc kh[Zdb b _ghlZ ih
eZggu_ L_ogbg_kdb FhkideE\bKI1Zg~rZjlbgnhkijf k
;Zjdh\Z D : >Zgbeh\Z B : Kibjb*hgh\Z : < Kh\j_f_ggu_

f_oh\hc bg"mkljbb :dimZevgu_ \hijhku [bheh]bb [bhl_o
I_jbgZjbb ahhl_ogbb Ih\Zjh\_~_gby b i_j_jzZ[hldb kujvy

jZklbl_evgh]lh ijhbkoh ™~ _gby fZl_jbZeu gZpbhgZevghc

Ibg_kdhc dhgn_j_gphbkddz —K D+ ("1 3*-'1.

;hfue_\Z H < Klj_i_Ih\z H KmobgbgZ £ &h Hp_gdZ
\uo ieZklbg balhlh\e_gguo ba rdmjhd djhebdZz :dimZev
\_ | _jbgzZjghc f_~bpbgu ahhl_ogbb b [bhl_ogheh]bb k[hj
Ijm~h\ F_""mgZjh~ghc mqg_[gh f_Ih~bg_kdhc b gZmqggh |
dhgn_j_gpbb ihk\lys_gghc e _Ibx kh ~gy hkgh\Zgby
F=:<Fb—=F<: bf D B Kdjyfgkd\z - K D+0

("1 w<2'1;

DZazZk < F =heh\gu_ m{kjhkbdazf ®Z]ijhf[ulbarZl

k

DhjhgZ\bjmk ~h[Z\be ijh[e_f imrghc hljZkeb JN gh fh",
wdkihjl_jzf H[ahj Bgl jn¥slk KWWSV ZZZ LQWHUID]
EXVLQHVV AZ1Z h[jZs_gby

Ih~1Zcdh : 1j_ab”_gl imrgh f_oh\h]lh khxaz ij_*j_d j_adt
gZ rm[u  L:KK-85/ KWWSV JRYRULWPRVNYD UX QHZ
h{jZs_gby



Kfbjgh\z : : H f_jZo ]lhkm~Zjkl\_gghc ih
lh ij_"ijbgbfzl_evkI\Z \ i_jbh~ iZg”~_fbb &29,"’
Wil — —« —85/ KWWSV F\EHUOHQLQND UX
JRVXGDUVWYHQQR\ SRGGHU]KNL PDORJR SUHGS!
FRYLG Y URVVLL ~ZIZ h[jZs_gby

KmobgbgZ L < ;h[ue_\Z H < 1Za”_jbgzZ |l X JZphbt
\Zgb_ kdhjgy gh]h ehkdmlZ \ ijhba\h”klI\_ f_oh\hc b]j
b ijzdlbg_kdb_ hkgh\u \ h[eZklb Ih\Zjh\_~_gby 1_og
pbb dhff_jg_kdhc ~_yl_evghklb b wdheh]bb fZl_jbz
gZmqgh ijZzdlbg_kdhc dh&hkpg\gpbbhh<_IDghk]Zz

K 0] ("1 5&¢(.,<

K\_~ gby h[ Z\lhjZo

lhghfzj_\Z >Zjvy ?\]klgwv* \gld&lZ dmjkZ nZdmevl_I|Z Ih\Z
b wdki_jlbau kujvy b ijh~mdlh\ “b\hlghlh b jZklbl_evgh]

N=;HM <H F=:<¥FFB<: bf D B Kdjy[bgZ Jhkkby ]
me ZdzZ"_fbdz Kdjy[bgz H PDLO SRQRPDU\RYD GI
KlIj_i_Ih\Z HdkzZzgZ :eddg”_lgdg gZmd "~hp_gl dZn_"j

\_~_gby I_ogheh]lbb kujvy b ijh*mdlh\ "b\high]h b jZklbl
N_gby bf K : DZkiZjvygpZ N=;HMF<HWF=BFB; Kdjy[bgZz
Jhkkby ] Fhkd\Z me Zdz~_fbdzZ Kdjy[bgZz H Pl
KmobgbgZ LZIvygZ <yklZkebzc\h)gith”rZ\ZI_ev dZn_"jl
\Zjh\_~_gby I_ogheh]lbb kujvy b ijh~mdlh\ “b\hlgh
l]h ijhbkoh ™~ _gby bf K : DZkiZjvygpZ N=FHM <H F:
bf D B Kdjy[bgZz Jhkkby ] Fhkd\Z me 2zZdz".
H PDLO WDWL\DQD VXKLQLQD#\DQGH[ UX

3RQRPDUHYD6WXGB QW ORVFRZ 6WDWH $FDGHP\ RI
DQG %LRWHFKQRBRUDELQ 09% $FDGHPLFLDQ 6FU
5XVVLD SRQRPDU\RYD GDVKD#PDLO UX
BWUHSHWRYRDRDAGD®DWH Rl 7THFK 6FLHQFHYV
'"HSDUWPHQW Rl &RPPRGLW)\ 6FLHQFH 7HFKQRORJ\ ¥
$QLPDO DQG 9HJHWDEOH 2ULJLQ QDPHG BIFDIGHB\ $ .
RI 9HWHULQDU\ OHGLFLG@H D Q6F WlLIRBALIQF EIBR O RFED G |
6FULDELQ 6WU ORVFRZ 5XVVLD VWUHSHWRY
6XKLQLQD 7BWQLRQD/AFWXUHU 'HSDUWPHQW R
7HFKQRORJ\ Rl 5DZ ODWHULDOV DQG 3URGXEFWYV
QDPHG DIWHU 6 $ .DVSDU\DQWV ORVFRZ 6WDWH
DQG %LRWHFKQRBRIDELQ 09% $FDGHPLFLDQ 6FU
5XVVLD WDWL\DQD VXKLQLQD#\DQGH[ UX



M>D

KZcnmebgzZ A J ;_atyaudh\ G >
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

LH<:JH<?>G:Y HP?GD: K<?@BO IEH>H< F:G=H

< n"Zgghc klzZlv_ ij_"klz\e_gu ~Zggu_ h ihkilmie_gbb wdahlbg_kdbo
hlghkysboky d ljhibg_kdhc ahg_ MklZgh\e_gh khhI\_IkI\b_ Ij_[h\Zghb
"hdmf_glZpbb iheghlZ fZjdbjh\db IjZgkihjlghc 1Zju miZdh\dZ ljhibqg_|
mjh\_gv bo dZq_kI\Z

Dexq_\u_ keR\Z'b_ ieh”u fZglh mizdh\dzZ fZjdbjh\dZ mjh\_gv dZq_
AZjl g_klzZzg~Zjl hloh”

6DLIXOLQD = 5 %H]\D]J\NRY 1
6LEHULDQ 8QLYHUVLW\ Rl & RQVXPHU &RRSHUDWLRQ

&2002',7< $66(660(17 2) )5(6+ 0$1*2 )58,76

7KLY DUWLFOH SUHVHQWY GDWD RQ WKH LPSRUWDWLRQ RI HI
KH DXWKRUV DQDO\]|H WKH FRPSOLDQHPHRIWRDRU RV KWHX U WYX DID\
RFXPHQWDWLRQ UHODWHG WR WKH FRPSOHWHQHVYV RI PDUNLQ.
| WURSLFDO IUXLWYVY DQG WKHLU OHYHO RI TXDOLW\
.H\ZRUGVHVK PDQJR IUXLWV SDFNDJLQJ PDUNLQJ TXDOLW\
LWKGUDZDO

7
G
R
z
K\_"b_ njmdlu b]jZzxl \Z gmx jhev \ iblZgbb g_eh\_dZ b jh
"_gb_f d gbf hlghkylky b \k_]J*Z \ [hevrbo dhebq_klI\Zo bo ih
ibg_kdb_ ieh”u \ujZsb\zZxlky \ ljhibg_kdhc ahg_ b ij_"klzZ\e_
bf_xsbfb jZagh_ kljh_gb_ b kljmdIimjm < Jhkkbb d gbf hlighk:
gZku dhdhku fzZglh db\b Z\hdzZ”h b ~j WIbZiehth kihkh[g
wlhfm bo kgbfzZxl \ kt_fghc klZ*bb aj_ehklb Z ijb ljZzgkihjlb
khaj_\Zxl b i_j_oh”yl \ ihlj_[bl_evkdmx klZ~bx aj_ehklb
Jhkkby y\ey_Iky djmiguf bfihjl_jhf Ijhibg_kdbo ieh”h\ \\b"|
g_kdhc hkh[_gghklb \ gzZklghklb [ZgZgh\ fZg]lh b g_dhlhjuo -
ZgZeblbg_kdbf ~Zgguf Jhkkby azZgbfzZ_Iky b Zdlb\guf wdkih
\ur_ ieh”h\ gZ \gmlj_ggb_ jugdb g_dhlhjuo [ebae_"Zsbo kljZ
Ibklbg_kdbf ~Zgguf gZijbf_j azZ ihke_~g__ \j_fy ijhbahreh

h{t_fh\ \\haZz ijzdlbgq_kdb gZ Z \u\ha IZd _ \ujhk gZ [he.
hit_fu[he__ > @ Hkgh\gufb djmigufb Ihjlh\ufb ihklZ\s
ljhibg_kdbo ieh~h\ \ Jhkkbx \uklmizxl IZdb_ kljZgu dzd wd
ibgu DhklZ JbdZz <v_Ilgzf Bf_ggh wlb kljZzgu gz ihklzZ\

gZrm kljZzgm > @ Ihklz\ey_fu_ \ Jhkkbx ieh”u fZg]lh kgbfZxl
"bb ki_ehklb ba azZz “ebl_evghklb i_j_\hadb \ k\lyab k q_f Z
dzZzq_kI\Z b [_ahizkghklb ihklmiZxsbo gZ gZr jughd wdahlbq_

P_ev jZ[-hbur_glbnbdZpby ljZgkihjlghc miZdh\db fZjdbjh\db b
\_"gZy hp_gdZ dZq_kI\Z g_kdhevdbo iZjlbc k\eybéui@mh~h\ fZg]



\ hilh\h jhagbggmx dhfiZzghx HHH ©:aby Njmdl2 ] Gh\hkb]|
\Z guc djbl_jbc "ey khojZg_gby dZq_kI\Z b [_a\j_~ghklb
Ibjm_fuo gZ "Zevgb_44kkjlhppdbevkdZy b IjZgkihjlgZy miz

KhleZkgh Ij_[h\Zgbyf =HKL®leh@t @Zg]h k\_"b- L_og
kdb_ mkeb\@y?2ij_~mkfhlj_gu lj_[h\Zgby d miZdh\d_ b m
|_jbzezf b ijhp_kkm mizdh\db jbk @+0@

YnaKkoBKa I1010B MaHTO ITpenoXpaHUTENBHBIE YIEMEHTHI
TpaHcnopTHas ynakoBKa j Tpoxiazka
Cerka
Sluku \L
Kopobxn
SlmmyHbIE TOUIOHBI BymaxkHble MaTepuabl
Hpyroe IMonumepHbie MaTepHabl
JlepeBsiHHbIE MaTepUaIbI

KapToHHbIe MaTepuabl KowmGummposaribie
ITonmumepHBIe MaTepHaIbI MaTCpUalE!

JlepeBsiHHBIC MaTEpHAIIBI
KoMmOuHnpoBaHHBIE MaTEpHAIIBI

Jbk <b”u miZzdh\hd b miZdh\hgguo fZI_jbZeh\

K p_evx ijh\_~_gby Ih\Zjh\_~gh wdki_jlguo bkke_"h\Z
ah\Zgu hjlZzghe_ilbg_kdb_ b eZ[hjZlhjgu_ f_Ih”u bkke_*
— ijhZgZebabjh\ZgZ mizdh\dzZ ieh”h\ \ |ljZgkihjlgmx
jhidizh =HKL dr&dh~u fZglh k\_"b_ L_ogbqg_kdb_
LJ LK H [_ahiZkghklb mriZ@ah\db

— mklZgh\e_gb_ mjh\gy dZgq_kI\Z b \uy\le_gb_ ~_n_dlI
gb\rbo m\y~rbo aZzZie_kg_\_\rbo kbevgh ihfyluo g_djh

| Tpe60BaHI/Iﬂ, TIPEOABABIIIEMBIC K YITAKOBKE CBEKUX IIJIOTOB MaHT'O

qucTas, cyxas, HC 3apaKCHHas CeJIbCKOXO035HCTBEHHBIMHU BpCAUTEIIAMHA,
0e3 TIOCTOPOHHETO 3araxa

BCIIOMOTraTesIbHble MaTepHaiibl (Oymara, 4epHuia, Kpacka, Kiieil) J0JKHbI
OBITh HETOKCHYHBIMU

HAKJICHKH, TPUKPEIUIieMble Ha TPOAYKT B MHIMBHAYaJIbHOM IIOPSIKE,
HoCHe CHSTHS HE MIODKHBI OCTAaBIATh Ha IUIOJAX CJIEJOB  Kies,
hopmupoBaTh 1eheKThI KOKYPHI

MPeJOXPAHUTENIbHBIC JIEMEHTHI (IIPOKJIAAKU, CETKa) Ul OOepThIBAHHS
UTO/IOB JIOJDKHBI OBITH TOHKHE, CYXHe, HOBbIE, O3 3amaxa

_| HE TOITYCKACTCA HAJIMIHUEC ITOCTOPOHHUX HpHMeCeﬁ

Jbk Lj_[h\Zgby ij _~ty\ley fu_d mizdh\d_



<— Tp€6OBaHI/I$[ K IIPpOLECCY YITAaKOBbIBAHUS CBEKHUX IIJIOJAOB MAaHI'O
COJIEPKUMOE KaKIAOH YIMAKOBKH JIOJKHO OBITH OJHOPOJTHBIM U
—>1 CcOCTOSTH W3 IUIOJIOB MAHIO OJHON M TOM € Pa3HOBUAHOCTH,
Ka4ecTBa, Kanuopa
He JIOIYCKaeTCsl HaJInuue IIOCTOPOHHUX TIPUMeECeH
N BUJAUMas 4acCTb IJIOJOB MAHI'O B YIAKOBKE JOJDKHA
COOTBETCTBOBATL COACPIKUMOMY BCel yHaKOBO‘IHOfI CANHUIbI
IIJIOABI MAHI'O BBICHICTO COPTa YKJIaAbIBAKOT B OJAMH clioi
Jbk Lj_[h\Zgby d ijhp_kkm mizZdh\u\Zgby
<kihfh]Zl_evgu_ beb mdmihjhqgu_ fZl_jbZeu bkihevam_fu
db ~he’gu [ulv gbklufb b h[_ki_gb\Zlv ijb IjZgkihjlbjh\d_ fZ
g_gb_ bo dzqg_klI\Z b [_ahizkghklb 1Z[e
LZ[ebpZz
Ozjzdl_jbklbdz ljzgkihjlghc b bgrb\b"mZevghc mizZzdh\db |
Lj _[h\Zgby d mizdh\@ZjZdIl_jbklbdZ IjZgkihjlghc miZdh\db hl iZjlb
ih LJ LK < < <
MiZdh\dZ ~he gZ [ulv|balhlh\e_
gZ ba ihebf_jguo b beb dZjlhg N
guo fzI_jbzeh\ h[_ki_lgb\zxsbo <P-¥sbd
khojzg gb_ dzq_ kI \ h [_ahizkghlk -9
Ib ijh"mdpbb
<dzq_kI\_ mdmihthghﬁ’ ‘ibf—lg kh_~bg_gZ k IZjhc imlzf d]
bKi h djurd_ <gbam ysbdZ jzkiheh _g dZj
ihevam_Iky djurdZz ) : A
k 1dZ ba ihebf iquo fZ fZg] h{_jgmlh \ ihebf_|jgmx k_Ildm
- -9 < eg ‘Yby p_ehkTghklb ieh”h\
MiZzdh\dZ "he gZ [ulv ij 1"m\Z_fhc
b khojzgylv dZq_kl\h |MramddpdB h[_ki_gb\Z_I| ijh m\Z_fhklv ijh"mdpb!
I_gqg_gb_ kjhdZ khaj_\Zgby
l.ghfbgZevgZy 5 5
Fzkkz o I dlibg_kbzy

J _amevlZlu bkke_

A"h\Zgby bg”b\b"mZevghc mizZzdh\db b [jZ

lj_o iZjlbc fZglh ihdZazZeb dZ ~uc ieh”™ h[_jgml \ ihebf_j
meh” _g \ ljZgkihjlgmysbhdjma ihebf_jghlh fZl_jbZeZ \_glbebj
fuc k aZs_edb\Zxs_cky djurdhc <gmljb ysbdZ ih djm]m ijh¢
1Z Z gZ ~gh meh  _g iehlguc dZjlhg Ysbdb gbklu_ g_ bf_xl



ih\j_"~_gbc WIbd_IdZ ijbde__gZ k[hdm gZ ysbd fZjdbjt
g_k_gu jhlgh ohjhrh gblZ_fuf rjbnlhf bf__I ihegmx g_
nhjfZpbx ~ey ihlj_[bl_ey 1Z[e

LZ[ebpZz
FZjdbjh\dZ ljZzgkihjlghc miZzdh\db

0zjzdl_jbklbdz|izjlbc
< ‘ < ‘ <

Mizdh\dZ pbnjh\hc dh” b beb [md\_ggh_hlhagZq_gh_fzl_jbZeZ

>7Zggu_ fZjdbjh\db ih LJ LK

Kbf\he h[hagZqg_gby ibs_\hc miZdh\db

Kbf\he fZl_jbzZez b __ iehlghklb

Mdmihjhggh_ kj_~kI\h pbnjh\hc dh” b beb
h[hagZq_gb_ fZT_jbZez H @ R A 1

Kbf\he h[hagZqg_gby ibs_\hc miZdh\db Hlkmlkl'
Kbf\he \hafh'ghc mlbebazZpbb HIkmIlkI\m _

:gZeba ljZzgkihjlghc mizdh\db ihdZazZe qlh gZ \k_o mi
_fuo iZjlbc ijh"mdpbb ijbkmlIklI\m_I pbnjh\hc dh” b [md\_
fZl_jbZezZ mizZzdh\db \ gqzZklghklb qglh IjZgkihjlgZy 1ZjZ b
ijhibe_g4J iehlghklv fZ+ jbZe¥\e_gh qglh gZ \k_o miZc
ijbkmlklI\m_I| kbf\he ©[hdZe \bedZ2 hagZgZxsbc qlh hg |
kbgghlh fZl_jbzZezZ b fh _I khijbdZkZlvky k ibs_\ufb ijh’
Ze [_a\j_nguc 1zZd _ \hafh gz __ i_j_jzZ[hldZ | d bkihe
Ibim i_ley F_[bmkz <f_kl_kI_f ke_~m_I hif_Iblv qlh gz
kj_~kIVZo bgnhhpfikpblklI\m_|I

>ey |lh\Zjh\_~ghc hp_gdb dZq_kI\Z k\_"bo ieh”h\ fZg]
HHH ©:aby Njmdla J[ue ijh\_~_g hi[hj ijh[ hl Ij_o ZgZe
Ibc fZg]lh jbk

TTapTust CBEXKHX IJI0JI0B MAHIO
[ Bri6opka ToBapa
Toueunas npoda

OO0benuHEeHHAs Ipoda

Jbk :elhjblf hi[hjZ ijh[ ~ey wdki_jlbau



Ijb 1h\Zjh\_~ghc hp_gd_ dzZq_kI\Z [ue ijh\_~_g hi[hj kj_"g_c ij
iZjlbc k p_evx mklZgh\e_gby mjh\gy dZq_kI\Z ihklmiZxs_c ijh”
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Jbk Mjh\_gv dZq_kI\Z iZjlbc fZglh

J_amevlZlu hij_~_e_gby mjh\gy dZq_kI\Z ihdZaZeb

— \ViZjlbb « klzg~zjl g_klzg*Zjl hloch”? az]
gb\rbo m\y~rbo aZzZie_kg_\_\rbo kbevgh ihfyluo k g_djhlbqg_Kki
A_n_dlu dh™mju \ \b~_ ihl_jlhkl_c g_ ij hub@xsbldewvetc
lhg_qguc jm[_p b ih\j_"~ _gby k_evoha[he_agyfb

— \ViZjlbb « klzgnzZjl g_klzgrZjl hloch”? az]
gb\rbo m\y~rbo azie_kg_\_\rbo kbevgh ihfyluo k g_djhlbq
fb e_ldb_ ~_n_dlu dh mpurhdlkfdh mju \ \b”~_ ihl_jlhkl_c g
ij_\urZxsbo kli“bg g_[hevrhc lhg_qguc jm[_p ih\j_"~_gby Kk
[he_agyfb agzZgbl_evgu_ ~_n_dlu hdjzkdb fydhlb ieh”Z k_jh\

lhgzZ \ hdjzkd_ i_j_aj_\rb_ ieh”u ieh”u ihjZ _ggu_ k_evoh
fb ieh”u k |I_fgufb iylgzZfb b ihfylhklyfb
— \ViZjlbb « klzg~zjl g_klzgrzjl hlohn

azZlgb\rbo m\y~rbo aZzZie_kg_\_\rbo kbevgh ihfyluo k g_
iylgzfb ~_n_dlu dh mju \ \b”A_ ihl_jlhkl_c g_ hj*barZxsbo
g_[hevrhc Thg_qgqguc jm[_p b f_oZgbqg_kdb_ ih\j_"~ _gby

Kibkhd ebl_jZImju
7LDQ / 6KLKDQ % -LDTL: HW DO 6KHOI OLIH Rl QR

OLFURELDO VDIHW\ QXWULWLRQDO DQG VHQVRU\ F
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:gZeba gZijzZ\e_gguc gZ klzg”~ZjlbazZpbx kujvy ieh”
f_j_ khjlh\ NHLWW NHR VD ZRHIpOQ®RKEGRN DI G
kl_jh\Zz G < G_kl_jh\Z — GZmdhkh+fK D+

LJ LK ©H [_ahiZzkghklb mizdh\db2 mlI\ j_r_
LZfh  _ggh]h khxaZzZ hl Z\lmklZz ] «

=HKL +0 leh”u fZglh k\_"b_ L _-eBbqg_kdb_
kd\z Klzg”*Zjlbgnhjf Kk

K\_~ gby h[ Z\lhjZo

KZcnmebgZ AmevnbydZgnbdhdégZ gZzmd “~hp_gl ~hp_g
Ih\Zjh\_~_gby b wdki_jlbau Ih\Zjh\ :GHH <H P_gljhkhxaz
mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb? Jhkkby
ij D FzZjdkz H PDLO HQVWHSDQRYD#\DQGH[ UX

;_atyaudh\ Gbdblz >ftijlog¥xgbcky dmjkzZ Ihjlh\h I_og
g_kdh]lh nZdmevl_1Z :GHH <H P_gljhkhxazZ JN ©Kb[bjkd
lj_[bl_evkdhc dhhi_jZpbb? Jhkkby ] Gh\hkb[bjkd
H PDLO WDQ\D VUHVKLNRYD#PDLO UX

6D\IXOLQD =0QJGWsHhWH RI 7THFK 6FLHQFHV $VVRFL
RI &RPPRGLW\ 6FLHQFHYVY DQG *RRGV ([DPLQDWLRQ
&RRSHUDWLRQ . ODU[ $YH 1RYRVLELUVN 5X

%H]J\D]\NRY 16aWK&BDQW Rl WKH )DFXOW\ RI &RPP
6LEHULDQ 8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRQ
5XVVLD
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KZcnmebgZ A J Lbohgh\Z < <
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

B>?GLBNBD:PBY B HP?GD: D:Q?KL<: K<?@?=H <BGH=1J:>:

< n"Zgghc klZlv_ ij_"klZ\e_gu j_ameviZlu b~_glbnbdZpbb Zfi_eh]jzZn
k\_"_1h \bghljz~rZ j_Zebam_fhlh gZ ihlj_[bl_evkdhf jugd_ >ZgZ hp_c
hi\_IklI\bb k Ij_[h\Zgbyfb ghjfZlb\guo “hdmf_glh\ b ij_"klZ\e_gu j_ame
pbhgghc hp_gdb ihlj_[bl_evkdbo k\hckl\ \bgh]jz~Zz

Dexg_\u_ kehbgh]jz™ klheh\uc khjl Zfi_eh]jZznbqg_kdbc khjl hp_g
kI‘h ~_ImklZpby

6D\IXOLQD = 5 7TLNKRQRYD 9 9
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

'(17,),&$7,21 $1° (9$/8%$7,21 2) 7+( 48%$/,7<
OF FRESH GRAPES

7KLY DUWLFOH SUHVHQWY WKH UHVXOWY RI LGHQWL¢FDWLRQ F
RQ WKH FRQVXPHU PDUNHW 7KH DXWKLUV DVVHVV WKH TXDOLVW
UHIJXODWRU\ GRFXPHQWY DQG SUHVHQW WKH UHVXOWYV RI WKH V

.H\ZRU@VYDSHVY WDEOH YDULHW\ DPSHORJUDSKLF YDULHW\ H"

<bgh]jZWIlh jh~ jZkl_gbc k_f_cklI\Z \bgh]jZ*"h\uo Bo ijbf_jgl
\brh\ b ih ijhbkoh ~_gbx hgb jZa”_eyxlRyhgZckjbh Jjmiiu
ZabzZlkdmx \hklhgghzZabzZlkdmx b k_\_jh Zf_jbdzZgkdmx \
dmevimjm b bkihevamxlky q_eh\_dhf ~ey ibsb \ dzZqg_kI\_ ~_
f_glz ijhba\h”kI\Z \bghl]jZz~rghlh khdZ \bgzZ Z IZd _ kmrdb

JZaghh[jZab_ klheh\uo khjlh\ \bghl]jz~Z gZ ffkgdZo Jhkkb|
ghklv ihdmizl_ex \u[bjzZlv gZb[he__ dhgdmj_glhkihkh[gu_ kh
\ aZ\bkbfhklb hl kjhdZ khaj_\Zgby

P_ev bkke_MhbW2glgybnbdZpby Zfi_eh]ljZnbqg_kdh]h khjlzZ k\
\bghljz~rZ \uyle_gb_ ~_n_dlghc ijh*mdpbb b *"_ImklZpbhgc
kIN\Z ihlj_[bl_evkdbo k\hckl\

< dzZq_kI\_ h[t_dlh\ bkke_~h\Zgby hlh[jZgu kj_~gb_ hJ[jZ
guo \b~rh\ \bghljz~Z klheh\h]lh k\_"_1h j_Zebam_fh]lh gZ ih
jugd_ ] Gh\hkb[bjkdZ k Ihjlh\ufb gZa\Zgbyfb khjlh\ ©Dbr
kdb_ iZzevgbdb? ©A_e_guc? ©Q_jguc? ©DjzZkguc? Hp_gdr
"beb gZ khhiI\_IklI\b_ Ij_[h\Zgbyf =HKgh]jZ" Dkkheh\uc
k\_"bc L_ogbqg_kdb\gmrgerk\by” kl_i_gv aj_ehklb b khklh
\bghljz~rZz aziZzo \dmk dhebqg_kI\h Ij_kgm\rbo b m\ye_ggu
ylhr gZebqgb_ k_evkdhohayckl\_gguo \j_~bl_e_c gZebqgb_ ]
aZlgb\rbfb jZa”rzZ\e_ggufb aZkhorbfb b y]lh” aZ]gb\rbo jZa’
khorbo gZebqgb_ ihklhjhggbo ijbf_k_c "~ JdimklZdBlkeggZy hp_
evghc rdZe_ 1Z]e



LZ[ebpZ
J_amevlZlu hp_gdb dzZqgq_kI\Z \bghl]jz~Zz

. i_gv aj_ehklb
5hj| <g_rgbc \b" khklhygb \bg ZG,\ZZ|ZO b \dmk
[O% —i A
o =jha”b p_eu_ y]h
N2 |ijbjhkrb ~gZebqb_ hlb' %—?%—gl_mu rey \b
@ gh [hevrh]h dhebqg_kI\iZ ZI [_aihklhjhg
©— | ~_n_dlh\ 1lj_kgm\rb| i y&mg—J g i—h azZiZoZ b ijb\dmkz
S gu_ hkuiz\rb_ky y]h
5“’0 =jha“b p_eu ylh th|
Eg ijbjhkrb_~ gzZebqgb_ %ﬂﬁ%—gll jgu_ tey \b
o gh [hevrh]lh dhebq_kI\iZ ZI [_a ihklhjhg
o— |"_n_dIh\ 1j_kgm\rb| _i g i-h azZiZoZ b ijjb\dmkz
~N gu_ hkuizZ\rb_Kky y]h
o =ihan
o —jh b p_eu ylh
Eg Ij bjhkrb_~ gZebqb_ IK]thI %14—% I_jgu_ fey \b
w oy | gh [hevrh]h dhebq_ kI\Z\ 3 ZI [_aihklhjhg
©o— |~_n_dlh\ 1j_kgm\rb| g i—h aZIZOZbIjb\dme
s gu_ hkuiZ\rb_ky y]h
23 |=iha®b p_eu_ ylh hjbl X
o ij b]hkl’b gZebqb %}ﬂ}%ﬂ/l_]gu ey_\b
a gh [hevrh]lh dhebq_kI\Z 3 ZI [_aihklhjhg
Qv A _n_dlh\ 1j_kgm\rb| nm\ygm g i—h azZiZoZ b ijb\dmkz
L gu_ hkuizZ\rb_Kky y]h
o5 =jh a"b p_eu_ ylh
Ej: Ij bjhkrb_ gZebqgb_ Ibhjblie%j I—%—gll_jgu ey \b
Lo | gh[hevrh]h _dhebq_kl\ Pz |1] [_aihklhjhg
@<L |~_n_dlh\ lj_kgm\rb| \-ggmg— i-h azZiZoZ b ijb\dmkz
gu_ hkuizZ\rb_ky y]h

;ZeevgZy hp_gdZ hjJ]zghe_ilbgq_kdbo k\hcklI\ \bgh]jz~rZz
nbg_kdbo khjlh\ ihdZazZeZ ke_"mxsb_ j_amevlZlu jbkmc
— khjl ©RZkezZ {_]¢lua?b b y]h~u djZkb\u_ ~hklZlhggh
\dmk ]Zjfhgbqguc \ khqg_IlZgbb k ijbylguf ZjhfZlhf dh b
sZ_Ilky ijb _~_ fydhlv fykbklZzy khqgZy g_]jm[Zy

— khjl ©OmkZcg— fjBkb®u_ “hklZlhggh djmigu_ ]Jjha”b
\dmk JZjfhgbgqguc \ khqg_IlZgbb k ijbylguf ZjhfZlhf dh'b
sZ_|lky ijb _~_ fydhlv fykbklzZzy khqggzZy g_lim[Zy

— khjl ©OFmkdzZ|l-{dg¢dkb\u_ ~hklZlhggh djmigu_ ]jha”"b
\dmk JZjfhgbqguc \ khqg_IlZgbb k ijbylguf ZjhfZlhf dh b
sZ_lky ijb _~_ fydhlv fykbklZy khgqgZy g_]im[Zy

— khjl ©Dbrfbr g_4gyZkb\u_ “hklZlhggh djmigu_ Jjha”"b
\dmk ]JZjfhgbqguc \ khqg_IlZgbb k ijbylguf ZjhfZlhf dh b
sZ_Ilky ijb _~_ fydhlv fykbklZzy khqgZy g_]jm[Zy

— khjl ©FmkdZz!| jrajZkdu_ ~“hklZlhggh djmigu_ ]jha”b
\dmk ]Zjfhgbqguc \ khqg_IlZgbb k ijbylguf ZjhfZlhf dh b
sZ_Ilky ijb _~_ fydhlv fykbklZy khqgZy g_]jm[Zy



;ZeevgZy hp_gdzZ dzZq_kI\zZ \bgh]jz~rz
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LZzdbf h[jZzahf \uyle_g mjh\_gv dZq_klI\Z

— hlebggh]lh dZ®OKXZWeZ [ _euc ©OmkZcg_ [_euc® ©Fmkdzl
— ohjhr q®Dbrfbr q_jguc® ©FmkdZzl jhah\uc?

J _amevlZlu b”_glbnbdZpbb Zfi_eh]jZnbqg_kdh]lh khjlZ j_Ze
1jZz~Z ih khjlhhlebgbl_evguf ijbagzZzdzf ihdZaze 1Z][e

— h[jZa_p « j_Zebam_fuc ih” Ihjlh\uf gZa\Zgb_f ©Dbrf
gh\le_g dzZd Zfi_eh]jZnbqg_kdbc khjl ©RZkeZ [_euc?

— hl[jZa_p « j_Zebam_fuc ih” Ihjlh\uf gZa\Zgb_f ©>Zfkdb_
mklZgh\le_g dzZd Zfi_eh]jZnbg_kdbc khjl ©OmkZcg_ [_euc?
— h[jZza_p <« j_Zebam_fuc ih” Ihjlh\uf gZ&\VZgdlbf ©A_e_g
nbpbjh\Zg dzd Zfi_eh]jZnbqg_kdbc khjl ©FmkdZI| [_euc?

— h[jZza_p « j_Zebam_fuc ih” Ihjlh\uf gzZzb*Zghbf ©Q_jgu
nbpbjh\Zg dzZd Zfi_eh]jZnbg_kdbc khjl ©Dbrfbr gq_jguc?

— h[jZza_p « j_Zebam_fuc ih” Ihjlh\uf gZ&VZggbf ©Jhah\u
nbpbjh\Zg dzd Zfi_eh]ljZznbqg_kdbc khjl ©FmkdZl jhah\uc?



\DI" s oqowy Tqgbz [Ty
Az1Mauy| AzBbylr Azyey] zpby| Azpbyj| Azpby| zdq ya
“yptfip “yptip By Iy by Iy i ub p vylA TgbT e [pall

_ :_Fov_%u

-g,2/zoz3 17 qbz|
onbbqgbyylzl[ onbbqgbyylzl onfbqgbyylzl onBiAglt AB ?T?t_ In6bqby, 1Z4ylz g ywp>

[z[ 3 onBjAql
17 ] onBbB uzlpyybragy onB6 azIpyTh onB6 1Z7Ipy~ B onBp 1zlpy 6 vUulh puyy
ey [ Az6[Db Az6 a8 e |z ulz\yb[a e AzB o e vUlA zpxzlpH
1Ay Kz 1MaxnAy AzB6 76 Kz6 ~6 AzBbyy AzB "6 AzBbyy vUlA AjupA4
) "By npPpgbgeaTy 0T B Iy “nbrwlp TnBrwlip “gqpe 4 vUulAk [Tyezre

“bqlyb d

(z6ra7\y Yalwipy Azalwlp Aza[ufipi? BEPI29% | Kzs(wlp VUlk Z3luN
AzBrysr agppybrysr o7 b6y I qqubiysr o7 6T apqubiystjo By Iy gveyll Apubiyae

-0 —fu— Kzizanlp| Azpx bagbAppx bqgly6gaqd | Azp3 bagbyp
Azpb o= v U "By =hqbyp uly6qoqd | ybb6 Bgo,w ylybgeaqd aveull zyfun
[ gveull 27\ a [Tyezr

_ _qpzbe
qlt "nbas 1gbgaiyyilu
SOMUyeYro <OnpI 0o gonb e yo  APALNOZ! 21041000
“3qz6 on\ylly; onb66~8\Aze zvzI[ybg\ \ypzbeqlr ogbs™ B\ zpayal |1pzlzo

ZvzIlubay ziluyy ylypy baguzl[ys 1}z Agdzpquag|b g
zdgalzn




Kibkhd ebl_jZImju

=HKL g+@ <bghl]jz”™ klheh\uc k\_"bc—L_ogbqg_kd!
Fhkd\zZ KlzZg”Zjlbgnhjf k

DZlZeh] klheh\uo khjlh\ \bgh]jZ"Z >We 8&ljhgguw $Vkmjk @

NUURW QHW YLQRJUDG RSLVDQLH VRUWRY

Khjlz \bghljz*"Z >We_dljhg®bd j KWWK YLQRJIUDG SUR¢ L
SKS

K\_~_gby h[ Z\lhjZo

KZcnmebgZ AmevnbyddghbdhdgzZzgZmd ~hp_gl “hp_gl dzZn
Ih\Zjh\_~_gby b wdki_jlbau Ih\Zjh\ :GHH <H P_gljhkhxaz JN
mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb? Jhkkby ] ¢
ij D FzZjdkz H PDLO HQVWHSDQRYD#\DQGH[ UX

Lbohgh\Z <Zj\ZjzZ <ZhdmjyZzxglZcky dmjkZ Ihjlh\h I_ogheh
g_kdh]h nZdmevl_1Z :GHH <H P_gljhkhxazZz JN ©Kb[bjkdbc n
lj_[bl_evkdhc dhhi_jZpbb? Jhkkby 1 Gh\hkb[bjkd ij I
H PDLO WDQ\D VUHVKLNRYD#PDLO UX

6D\IXOLQD =®00JGWEHWH RI 7THFK 6FLHQFHV $VVRFLDWH
RI &RPPRGLW\ 6FLHQFHYV DQG *RRGV ([DPLQDWLRQ 6LEI
&RRSHUDWLRQ . ODU[$YH 1RYRVLELUVN 5XVVL

7LNKRQRYD BDANXYE@DHIIDWIRI WKH )DFXOW\ Rl &RPPHUF|
6LEHULDQ 8QLYHUVLW\ Rl &RQVXPHU &RRSHUDWLRQ
5XVVLD H PDLO WDQ\D VUHVKLNRYD#PDLO UX
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K_\hklvygh\Z F < Hjeh\z ? >
Kb[bjkdbc mgb\_jkbl_I ihlj [bl_evkdhc dhhi_jZpbb Kb[M

:G:EBA KLIJMDLMJU :KKHJLBF?GL: B HP?GD: D:Q?KLc=
s MF:=B LM:E?LGHC J?:EBAM?FHC < HHH ©QBKLUC >
] GH<HKB;BJKD:

< klZlv_ bamqg_gu Zkkhjlbf_gl b dZg_kl\_ggu_ oZjzZdl_jbklbdb In
1ZImZe TgZy y\ey_lky kj_~kI\hf ebgghc ]b]Jb_gu d dhlhjhfm ij 7ty
lj_[h\Zgbc k\yaZgguc k nmgdpbhgZevghklvx [_ahiZkghklvx ey a
eh]bgghklvx GZ jhkkbckdhf jugd_ Zkkhjlbf_gl ImZe_Ighc [mfZ]b
ijhba\h~bl_eyfb dhlhju_ klZjZxlky ijb\e_qv \gbfZgb_ d k\h_c ijt
k\hckI\Zfb gh b j_]lmeyjgh \uimkdZ_fufb gh\bgdzZfb AZgZkimx il
jmxlky ijb \u[hj_ gZ \g_rgbc \b” [mfzZ]lb g_ aZ"mfulZykv h k\h

ghklb Bf_ggh "Zggh__k\hckl\h yley_ Iky h~gbf ba JeZ\guo | d [r

\azZbfh”~_ckl\m_I1 k dh™_c Z agZgbl g_ "he'gZ \uau\Zlv Zee_jlbqg_
nhjlz ihwlhfm hp_gdZ dZq_kI\Z ImZe_lghc [mfZ]b ~“he gZ ijh\h~
Ihf __ nmgdpbhgZevguo oZjzdl jbklbd ghbklhqdb aj_gby [_ ahi

Dexqg_\u_ kebhmZz]Z ImZe_IlgZy ZzZkkhjlbf_gl hp_gdzZ dzZg_klI\Z k

6HYRVW\DQRYD 0 9 2UORYD ( '
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRC

$1$/<6,6 2) 7+( $662570(17 $1' 48%/,7< $66(660(17 2)
72,/(7 3$3(5 62/' ,1 //& ©&/($1 +286(2 ,1 12926,%,56.

7KH DUWLFOH LV GHYRWHG WR WKH VWXG\ RI WKH UDQ
SDSHU LV D PHDQV RI SHUVRQDO K\JLHQH ZKLFK LV VXE
IXQFWLRQDOLW\ VDIHW\ IRU KXPDQ KHDOWK DQG HQYLU
UDQJH RI WRLOHW SDSHU LV UHSUHVHQWHG E\ GLIITHUHQW P
ZLWK VRPH QRYHOWLHV 2IWHQ FRQVXPHUV FKRRVH WKH S
LQFOXGLQJ VDIHW\ DOWKRXJK WKLV SURSHUW\ LV RQH RI W
ZLWK WKH VNLQ ZKLFK PHDQV WKDW LW VKRXOG QRW FDXVH
TXDOLW\ RI WRLOHW SDSHU VKRXOG EH DVVHVVHG QRW RQO'
EXW DOVR IURP WKH SRLQW RI YLHZ RI FRQVXPSWLRQ VDIH)

.H\ZRUGWMRLOHW SDSHU DVVRUWPHQW TXDOLW\ DVVHVVPE

JH T
MHF
RQF

@bagv kh\j_f_gghlh g_eh\_dZ g_\hafh'gh ij_"klZ\blv [_
]blb_gu h~”gbf ba dhlhjuo y\ley Iky "h\hewglmZeebgZygu
[mfz]lZz ;mfz]Z [ueZ bah[j_lI_gZ b azZizl_glh\ZgZ [he__ k
lbc i_jbh~ ij_1_ji_eZ kms_kI\_ggu_ baf_g_gby k\lyaZgg
[_ahizkghklvx __ bkihevah\Zgby NmgdpbhgZevghklv kh
[mfz]lb hij_~_ey_Iky \i_j\mx hqg_j_"v ijbkmlIkI\b_f “hiheghb
IZdbo dzZd [bhjZzaez]Z_fhklv \h~hjZkl\hjbfhklv wdheh]b
gu_ k\hckl\Z [mfz]b az\bkyl gZijyfmx hl __ khklzZ\zZ LZ
lhiz\eb\Zlv dZd ba i_j\bgghlh 1Zd b ba \lhjbgghlh i_j_]j



gh \ ex[hf kemqgZ_ hgZ g_ "he'gZ kh”_j ZlIv_\ekth_ZekhklZzZ\_
e_jl_gh\ beb bguo jZa”jZ ' bl_e_c kihkh[guo ijbgbgblv \j_~ &
\k_f fbj_ ij_bfms_kI\_gguf kujvzf "ey ImZe_lghc [mfZ]b y\ey,
Imjz dhlhjzZy \ ijhp_kk_ i_j_jzZ[hldb ihA\_jlZ_Iky fghlhklmi_
d_k p_evx ihegh]lh m~Ze_gby \j_"~guo dhfihg_glh\ ?s_ g_kd
kgblZehkv qglh bkihevah\Zgb_ hl[_e_gghc [mfZ]b "ebl_evgh_
a\Zlv hgdheh]bqg_kdb_ aZ[he_\Zgby | d we_f_glZjguc oeh
ijhba\h~kI\_ y\ey_Iky dZzgp_jh]l_ghf Kh\j_f_ggu_ |I_ogheh]bl
"himkdZx!| bkihevah\Zgb_ "bhdkb”~Z oehjZ beb ~_ hidZa hl g
ijbf_g_gb_ f_Ih~h\ hiI[_eb\Zgby [_a oehjZ ~"blbhgblgmx beb
hi[_edm yl\eyxsboky [_ahiZkgufb dzZd ~ey ihlj_[bl_ey 1Zd t
kj_~u Jy”~ ijhba\h”bl_e_c \hh[s_ ijbf_gyxl I_ogheh]bx hkgl
dexgbl_evgh gZ nbabdh f_oZgbqg_kdbo ijbgpbiZo h[eZ]hjZ b\Z
ghc fZkku k bkihevah\zZgb_f ijhklhc \h~u b I_fi_jZImju [_a b
hi[_eb\Zxsbo j_Z]_glh\ qlh nhjfbjm_I [_ahiZkghKklv ihlj_[e_¢
\Z guf djbl_jb_f \u[hjZ [mfZ]b y\ey_Iky __ wdheh]bqgghklv |
gb_ ~_kylbe_Iby ijh[e_fu wdheh]bb ho\Zlu\zx!| \k_ fbjh\u_ ~_
wdheh]bgghc [mfZ]lhc k lhgdb aj_gby khojZg_gby ijbjh~guo
_lky [mfz]Z ba \lhjbggh]h kujvy

GZ jhkkbckdhf jugd_ Zkkhjlbf_gl ImZe_lghc [mfZ]b ij_"klZz\
ijhba\h~bl_eyfb dhlhju_ klZjzZxlky ijb\e_qv \gbfZgb_ d k\h_
g_ lhevdh k\hckI\Zfb gh b \uimkdzZ_fufb gh\bgdzfb LZd hl
"Z\gh gZ jugd_ ihy\beky ghtee¥bg4mfX]bhabpbb [_ahiZkghk
Ib ey a”“hjh\vy 1Zdhc \b” [mfZ]b kgblZ_Ilky kZfuf emqrbf |
b [_j_"gh hgbszZ_1 dh'"m b h{ez~Z_I| Zglbk_ilbg_kdbfb k\hckl\

Hkgh\ghc p_evx bkke_"h\Zgby y\ey_I|ky ZgZeba Zkkhjlbf_
g_kI\Z [mfZ]b ImZe_lghc j_Zebam_fhc \ HHH ©Qbkluc ~hfa ]

ljb bamqg_gbb hkgh\guo |h\Zjh\_~guo ozZjzZdl_jbklbd ImZe
[ueh mklZzgh\e_gh hkgh\gu_ nzZdlhju nhjfbjmxsb_ __ dZqg_k
b I _ogheh]lbqg_kdbc ijhp_kk ijhba\h”kI\Z Hp_gdZ dZqg_KkI\_
kibd [mfz]b ImZe_lghc hkms_kl\ey_Iky \ khhI\_Ilkl\bb k =HKL
ihdzZzazl_eb fhlml [ulv hp_g_gu dZd hjl]Zghe_ilbg_kdb 1Zd b
bgkljmf_glZevguo f_Ih~h\

GZ i_j\hf wlZi_ bkke_"h\Zgby [ue ijhZgZebabjh\Zg Zkkhijl
ghc [mfz]b j_Zebam_fhc \ HHH f@Qdb&bbgc "hZkRiheh”  _gghf
ih Zz~j_km ] Gh\hkb[bjkd me Lmj]l_g_\Z ih hkgh\guf d
guf ijbagzdzf j_amevlZlu dhlhjuo ij_"klZ\e_gu gb"_

IlhdmizZzy ImZe_lgmx [mfZ]lm ihlj_[bl_ev \k_]7Z h[jZsZ_1| \gkt
azgb_ \ fZjdbjh\d_ dhebqg_kI\Z keh_\ | d fghlhkehcgZy [mf
fyldZzy q_f hrghkehcgzZy djhf_ Ihlh fghlhkehcghklv nhjfbjr
__\iblu\Z_fhklv KljmdImjz Zkkhjlbf_glZ ImZe_Ilghc [mfZ]b
keh_\ ij_"~klzZ\e_gz \ 1Z]



LZ[ebpZz
KljmdImjZz Zkkhjlbf_glZ ImZe_lghc [mfZ]b ih dhebq_k

Dhebqg_kl\h keh_\ Dhebqg_klI\h rl M~ _levguc \_
7
3 7
<k_]h

:gZebabjmy ihemqg_ggu_ ~"Zggu_ fh gh hif_Iblv qglh "\
[mfz]b ij_~klzZ\e_gh \ jZ\ghf dhebqg_kI\_ | d [hevrbgk
bkihevamx| bf_ggh wlb \bru [mfZ]b dZ ~uc ba dhlhjuo
k\hb ij_bfms_kI\Z >\mokehcgZy [mfZ]Z dZd ijZ\beh ba

ghlh kujvy Z ihlhfm __ klhbfhklv y\ey_|ky [he__ ijb\e_d
\k_1*Z [m™ _I \ur_ g_f mlj_okehcghc Ihke_"gyy \ hkgh)
p_eexehau ihwlhfm [m~_Il fy]g_ wdhghfbgqg__ | d bf__
\Z gh klhbfhklv __ [m”~_1 ~hjh~_ : \hl h*ghkehcgZy [mf:
ijb\e_dzl_evgZ b ih k\hbf k\hckI\Zf Ih _ JhjZza~h mkim
e_gguf Z ihlhfm ihlj_[bl_ev ijbh[j_1Z_| __ f_g__ hohlgh
Dhebqg_kl\h jmehgh\ \ mizdh\d_ Ih _ fh _I [ulv jZaguf
klv \hafh ghklv \u[hjzZ < 1Z]e ij_"klz\e_gZ kljmdImjZ

fZ]b ImZe _Ighc \ aZ\bkbfhklb hl dhebq_kI\Z _~bgbp \ mi

LZ[ebpz
KlijmdImjz Zkkhjlbf_glZ ImZe_lghc [mfZ]b
ih dhebg_kI\m jmehgh\ \ miZdh\d_

Ilh dhebq_kl\m jmehgh\|\ miZdh\d_ Dhebq_kI\h rl M~ _e
4
8 3
<k_]h 7

ljhZzgZebabjh\Z\ ihemqgq_ggu_ ~"Zggu_ fh 'gh aZdexqgbl
[hevr_ \k_]h [mfZ]lb mizZdh\Zgghc ih jmehghimaehglx f_
<b”~bfh ijZzdlbdZ aZdmidb Ih\Zjh\ gZ g_"_ex m _ ~Z\gh \
f_gghlh g_eh\_dZ \ke_"kl\b_ _]1h aZgylhklb b aZ]jm _gg
fh ghklb hkms_kl\eylv dZdb_ |Ih ihdmidb _"_"~g_\gh ihw
ihlj_[bl_e_c klzZjzxlky ijbh[j_IZIlv ITh\Zju i_j\hc g_h[oh”bf
Z 1Zdb_ mizdh\db fh gh kqblZlv gZb[he__ jZpbhgZevguf



Fghlb_ ihlj_[bl_eb ijb \u[hj_ ImZe_Ighc [mfZ]b h[jZsZx] \g|
[i_g™ Ihjlh\mx fZjdm ihwlhfm Zkkhjlbf_gl fZ]ZabgZ [ue bk}
"Zgghfm ijbagZdm J_amevlZlu ij_~klZ\e_gu \ 1Z[e

LZ[ebpz
KljmdImjz Zkkhjlbf_glZ ImZe_lghc [mfZ]b
ih nbjfzf ijhba\h”bl_eyf

GZbf_gh\Zgb_ ]jmiiul Ih\Zjh\ Dhepqg_klI\h rl M”A_evguc \_k
62)),21( 3
)$0,/,$

KHEH 3
30XVKH
=(:% 6
3$3,%
<k_]h

DZd \b~gh ba IZ[ebpu [hevr_ \k_lh \ Zkkhjlbf_gl_ ij_"klZ
ghc [mfz]b Ihjlh\hc fZjdb =HZD qlh gZ\_jgh_ g_ kemqgZcgh
klZj_crbo dhfiZzgbc ih ijhba\h?kl\m Ih\Zjh\ ~ey ]Jb]b_gu G2Z |
A gv \ Jhkkbb wlz fzjdz y\ey_Iky kzZfhc ihimeyjghc gZ gZr_
wlhlh [j_g”*"Z j_Zebamxlky k ] ithwlhfm ~Z\gh agzZdhfu it
ihke_~gb_ ]h~"u =HZD jZkrbjbez Zkkhjlbf_gl \uimkdZ_fhc ij
kg_l gh\uo \brh\ ba”_ebc \eZ gZy [mfZ]Zz kehcgzZy [mfZz]
\_jr_gkl\h\Zgby I_ogheh]lbqg_kdh]h ijhp_kkZ ijhba\h”klI\Z G2z
Ihjlh\u_ fZjdb 62)),21( b KHEH ;j_g” 62)),21( kgbkdZe ihim
kj_"b jhkkbckdbo ihlj_[bl_e_c azZ kq_Il k\h_c \ha”“mrghc kljmc¢
b wdheh]bgghklb : \hl Ihjlh\Zy fZjdZ KHEH gZ jhkkbckdhf ju
hlghkbl_evgh g_"Z\gh \ ] nbjfZ \uimklbeZ i_j\mx iZjlbx b
jhkkbckdzZy Ihjlh\Zy fZjdZ \uimkdZ_ | [x~ _lgmx ijh"mdpbx j:
gZ rbjhdbc djm] ihlj_[bl_e_c

Lzdbf h[jZahf ijh\_~_gguc ZgZeba Zkkhjlbf_glZ ImZe_lg
dZzazZe qlh \ Ihjlh\hf ij_"ijbylbb ij_~klZ\e_gZ [mfZ]Z jZaguo
jhd k jZagufb ozZjzdl_jbklibdzfb qlh ~Z_1 \hafh ghklv \u[hjZ

<lhjuf wlZihf bkke_~h\Zgby [ueh ijh\_~_gb_ hp_gdb dZqg_k
Ze_lghc 7~ey gq_]lh ba Zkkhjlbf_glz fZ]1ZabgZ [ueh hlh[jZgh
ijhba\h”~bl_e_c¢ Z bf_ggh ImZe IgzZy [mfzZ]Z =(:$ 3%$3,$ 6RI¢
B30XVKH <k_ hlh[jZzggu_ h[jZapu y\eyxlky Ij_okehcgufb bf_
b Ibkg_gu_ jbkmgdb

I_j\uf wlzZihf bkke_~h\Zgby [ueh bamqg_gb_ iheghlu fZjdbjh
\_IkI\b_ Ij_[h\Zgbyf =HKL J o+0 ljh\_~_ggZy hp_gdz



\k_ h[jZapu ImZe_lghc [mfzZ]b khhI\_IklI\mx!| Ij_[h\Zgbyf =H
ijZdlbg_kdb ih \k_f djbl_jbyf ?2~bgkI\_ggh_ qglh ijhba\h”
xI'\VfZjdbjh\d_ ~ZIm ijhba\h~kI\Z gh “Zgguc j_d\babl gb
gZ dZqg_kl\_gguo oZjzZdl_jbklbdZo [mfz]lb | d kjhd Jh~c
pbb g_ h]jZzgbg_g Fh gh kgblZlv qglh fZjdbjhi\deZg¥Xly o iyl
e_Jldhqgblz_fZy g9Zg_k_9gZ gZ jmkkdhf yaud_

Ke_"mxsbf wlzZihf hp_gdb dZq_kI\Z [ueh hij_~_e_gb_ h
ihdZzazl_e_c |pdblo dZzdbgb_ ihklhjhggbo \dexgq_gbc aZz
[Zlu ij_~klzZz\e_gu \ 1Z[e

LZ[ebpZz
J_amevlZlu hij_~_e_gby hjlZghe_ilbgq_kdbo ihdZazl_e

<g_rgbc \b

Lj_[h\Zgby i A
bkke_~m_fua Zdlbg_kdbc j_amevlZl bkke_"h\Zz
STt [EHKL 2+ "
P\_| [e_~gh jhah\uc jzZ\ghf_jguc
H[jZa_p <« =HZD ev_n gq_Ildbc ihklhjhggb_ \[dexq_gb
\j_"~_gby hlkmlkl\mxl
P\_I [_euc jZ\ghf_jguc j_ev_n qg_I«
HljZa_p <« 3DHLD pan bc rhieklhghggb_\dexq_gby b f_ojZgbq_kd|
(v jzegme_j;ucbjj__“"g_gby Rlkmiklimxi AZiZo hikmik
ev_n Ibkg—gbyP\_ | [_euc k kbj_g_\uf Ibkg_gb_f
. d b jh\gujcevGn g_Ildbc ihklhjhggb_|\dexqg_c¢
HliZa_p < GRI‘IRi@”ﬂdelky fl forgmbg _kdb_ ih\j A gby|lhlkmlkl
q_kdb_ ih\j_""fagidmz\Zg u
ihehku ihklhjhggb_[ euc j ev_n g_ldbc |ihklhjhg
H[jZa_p < )DPE&X9p 9by \dexq_gby b f_oZgbq_kdb | ih\j_ A
hikmlkl\mxl azZiZzo hlkmlkl\Im_I
P\_I [_euc j_ev_n q_ldbc fijbkmlkl\
H[jZa_p <« 30OXVKH ihklhjhggb_ \dexq_gby f_ofZgbg_kd
\j_"~_gbc g_| aZizZo j_adb

LZdbf h[jZahf hp_gdZ hjl]Zghe_ilbg_kdbo ihdZaZl_e_«
ihdZzazez qlh \k_ h[jZapu bf_xI jZ\ghf_jguc p\_I q_Idb
h[jZzapZo hlkmlklI\mx| f_oZgbqg_kdb_ ih\j_"~_gby < h[jZa
xI ihklhjhggb_ \dexq_gby qlh JTh\hjbl h ijbkmlkli\bb \Ilhj
khklz\_ djhf_ Ihlh ~Zgguc h[jZa_p bf__I1 hg_gv j_adbc
a\Zlv m ihlj_[bl_ey Zee_jlbg_kdmx j_Zdpbx

G_fzZeh\z guf djbl_jb_f \u[hjZ ihlj_[bl_eyfb ImZe_Ilghc
ky __ fyldhklv Kqgblz_Ilky qlh g_f [hevr_ keh_\ |_f fy]q
djhf_ Ih]lh ijbkmlki\b_ \ khklZ\_ IThevdh i_j\bgghlh kujvy
fZz]_ \ukhdmx fy]l]dhklv >Zgguc ihdZazl_ev =HKL g_ ghjfl
hif_q_§B _g ~ey ihlj_[bl_ey Ilhwlhfm ~Ze__ h[jZapu [mf
gZebabjh\zZzgu ih fy]Jdhklb j_amevlZlu ij_"~klZ\e_gu \ IZ[



LZ[ebpZz
Hp_gdZ ih dhfie_dkm ihlj_[bl_evkdbo k\hcklI\

Fyldhklv kj_~gyy [mfzZ]Z k j_ev_nhf b i_jnhjZpb_jc bf__I m~h][
=HZD| hlju\Zz balhlhl\e_gZ [_a oehjZ [_ahloh®gZy k aZljm~rg_gb_f jZ
gZfhdzZgbhb
3DSLDFy]dhklvohjhrZy [mfz]Z k j_ev_nhf b i_jnhjZpb_¢ bf__I m~h[c
hljul\Z balhlh\e_gZ [_a oehjZ e_]dh jZkiZ*Z_lky |ijb gZfhdZgbl
6R | R ldhklv ohjhrZy [mfZ]Z k j_ev_nhf b i_jnhjZpb_c bf__I m~hJc
¢ [Jul\Zz balhlh\e_gZ [_a oehjZ e_]dh jZkiZ~Z_lky |ijb gZfhdZgbl
)DPLogpmhkh/thrZy [mfz]z k j_ev_nhf b i_jnhjZpb_¢c bf__| m~h|c
julZ balhlh\e_gZ [_a oehjzZ e_]dh jZkizZz*"Z_lky |ijb gZfhdZgbl
30XV badzy fy]dhklv [mfz]Z k j_ev_nhf b i_jnhjZpb_ g_ hg_gv m
jul\Z ijb hlju\_ hklZ_Ilky e_]dh jzkiz~"Z_lky ijb gZfhdZgbhb
ljh\_~_ggu_ bkke_"h\Zgby ihdZazZeb qlh h[jZapu bf
fyldhklv m~h[gmx ebgbx hljulZ b e_]dh jZkiZ"Zxlky ijb gZfhdz
< bf__| kj_"gxx kl_i_gv fy]lJdhklb b k azljm~rg_gb_f jzkiz"Z _
dZgbb H[jZa_p <« bf__ 1 gbadmx fy]Jdhklv iehoh hlju\Z_Ilky

wlhfm fh gh ij_~iheh blv qlh __ jZkoh” [m~_I [hevr_ qgq_f m ~j

>Ze__ [ueb hij_~_e_gu ebg_cgu_ jZaf_ju h[jZaph\ Im?Z
lb D ~Zgguf baf_j_ _gbyf hlghkyl rbjbgm ebklzZz dhlhjzZy ih
=HKL J 0/ R0] g_ “he gZ [ulv f_g__ ff Z 1Zd _ "ebg
lhjzy g_ ghjfbjm_Ilky =HKL gh mdZau\Z_Ilky ijhba\h”bl_e_f\
N _eby J_amevliZlu hij_~_e_gby ebg_cguo baf_j_gbc ij_"klZ)\

LZ[ebpZ
J _amevlZlu hij_~_e_gby ebg_cguo jZzaf_jh\ h[jZaph\
Ilhdzazl |e@hjfz =HK[L J;; . ' . .
izq K1z Beo Al HIj i HIi HIj
RbjbgZ ebklz G_ f gl 94 ff 94 94 95

G_mdZaZgh

L Ghifbim_Ik
>ebgz Jm_ﬁ?ﬂa\hwl_ nZdibg |kdb

o<

ljh\_~_ggZy hp_gdZ ebg_cguo jZaf_jh\ ImZe_lghc [mfZ]b
rbjbgZ ebklZ \k_o h[jZaph\ khhI\_IkI\m_1I Ij_[h\Zgbyf ghjfzZI
f_glz b "~z _ ij_\urZ_I1 ghjfZlb\ ff >ebgZ jmehgZ m \k_o h[j:
LzZd h[jZa_p < bf_ I f_gvrmx "ebgm q_f ijhba\h”*bl_ev m¢
jh\d_ h[jZapu « b khhi\_IkI\mxl k\_~_gbyf gZg_k_gguf \
m h[jZapZ < hldehg_gb_ khklzZ\beh \k_]lh kf Z ijhba\h”bl_
\hh[s_ g_ mdZaZe gbdZdbo ~Zgguo hlghkbl_evgh "ebgu jme

AZ\_jrZxsbf wlZihf hp_gdb dZq_kI\Z [ueh hij_"~_e_gb_ jZKl
ImZe_lghec [mfzZz]lb G_kfhljy gZ Ih glh “Zgguc ihdZaZl_ev g_



yley lky \_kvfzZz \Z guf ~ey ihlj_[bl_ey | d ImZe_lgZy |
_l gbadbc mjh\_gv jZkl\hjy_fhklb fh _| aZkhjblv dZgZeb
N e_ggu_ g_m~h[kI\Z b ijh[e_fu J_amevlZlu ij_"klZ\e_g

LZ[ebpz
J_amevlZlu hij_~_e_gby jZkl\hjy_fhklb ImZe_Ighc [r

lhdZazl_ev dZ2q_kI\Z
jZkI\hjy_fhklv NZdlbg_kdbc j_amevlZzZl
\ oheh~ghc \h"_
mfZ]Z jZkiZeZkv gZ djmigu_ oehivy g_ |hdjZkbe:
H[jZa_p d <ImedZ jZkI\hjbeZkv aZ k_d |ZkiZeZk
ehng hdjZkb\ \h m \ k_juc p\_I
H[jZa_p JZkl\hjbezZkv gZ f_edb_ \hehdgZ b f_edb_ oeh
H[jZa_p JZkl\hjbezZkv gZ f_edb_ \hehdgZ b oehivy aZz
H[jZa_p JZkl\hjbeZkv gZ f_edb_ \hehdgZ b oehivy aZz
H[jZa_p JZkl\hjbeZkv gZ djmigu_ \hehdgZ aZz k_d

ljh\_~_ggu_ bkke_"h\Zgby jZkl\hjy_fhklb ImZe_Ighc [
aZdexgblv glh emqgrbc j_amevlZl ihdZaZeb h[jZapu [mfZ
lhju_ jZzkl\hjbebkv aZz k_dmg® Om _ \k_o hdZaZeZkv j
1b Ihjlh\hc fZjdb =HZD dhlhjZy jZkl\hjbeZkv aZ fbg I
djmigu_ oehivy Klhbl hif_Iblv qlh \ImedzZ ~Zgghlh h[jZap
kdhevdh jZza [uklj__ \k_]h az k_d ijb wlhf jZkizZ\rbk\

LZdbf h[jZzahf ijh\_~_ggu_ bkke_"h\Zgby dZq_kl\_gg
h[jZaph\ ImZe _Ighc [mfZ]b jZaguo ijhba\h”bl_e_c g_ \
k_jv_aguo hldehg_gbc Z agZqgbl \k_ h[jZapu fh gh kgbl

Kibkhd ebl_jZImju

=HKL J D+ Ba”_eby ba [mfZ]b [ulh\h]h b k.
g_kdh]lh gZagZg_gby H[sb_ |I_ogbghkd\Z ®Kked\Bjy
bgnhijf — k

K\_~ gby h[ Z\lhjZo

& _\hklvygh\Z FZjby <KlkZjjbc\giZih*zZ\Zl_ev dZn_"ju
\Zjh\_~_gby b wdki_jlbau Ih\Zjh\ :GHH <H P_gljhkhxaz
mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb? Jhkkby
ij D FZjdkz H PDLO RYPVLEXSN#PDLO UX

Hjeh\Z ?k_gby >fbhjlmdgXsbcky dmjkz Ihjlh\h I_o
g_kdh]h nZdmevl_1Z :GHH <H P_gljhkhxazZ JN ©Kb[b|



ihlj_[bl_evkdhc dhhi_jZpbba Jhkkby ] Gh\hkb[bjkd ij C
H PDLO RYPVLEXSN#PDLO UX

6HYRVW\DQRYEHQRBRU\HEWXUHU 'HSDUWPHQW RI &RPP
*RRGV ([DPLQDWLRQ B6LEHULDQ 8QLYHUVLW\ RI &RQVXPF
1RYRVLELUVN 5XVVLD RYPVLEXSN#PDLO UX

2UORYD <HOWREBQW 6LEHULDQ 8QLYHUVLW\ RI &RQV

ODU[ $YH 1RYRVLELUVN 5XVVLD RYPVLEXSN#P



M>D

Kfbjgh\ K K ;ukljh\z G X
GLB nbebZe J=M bf : G DhkulbgZz

HP?GD: D:Q?KL<: RDHEVGUO L?LJ:>?C

< klZlv_ jZkkfhlj_gu j_amevlZlu bkke_"h\zZgby dzZq_kI\Z I_ljz~_c
ibkvfz rdhevgbdZfb \ i_jbh” gZgqZevghlh h[jZzahVvZgbyz RdheZgZy
Ilky kzZfuf \hklj_[h\Zgguf dZgp_eyjkdbf Ih\Zjhf >ZggZy ijh"mdphb
rbjhdhf Zkkhjlbf_gl_ < gZgZevguo deZkkZo m rdhevgbdh\ nhjfbj
fm \u[hjm I_IjZz~_c klhbl m”_eylv hkh[h_ \gbfZgb_ G_dZq_klI\_gg
klb \j_~ aj _gbx j_[_gdZ ;ue ijh\_~_g kjzZ\gbl_evguc ZgZeba h[jZz
|Jh\_’\_gZ hp_gdzZ dzq_ kINZ | _1jZAghlh JehdZ bkke_~h\Zgu hkgh'
_jbamxsb_ dzq_klI\h [mfZ]b

Dexq_\u_ kelh\zz~rv 1 _ljz~rguc [ehd ebgh\dZ iehlghklv [mfZ]b
de_cdb kdj_idz

6PLUQRY 6 6 %\VWURYD 1 <X
I1RYRVLELUVN L_KKQRORJLFDO ,QVWLWXWH EUDQF
5XVVLD

48%$/,7< $66(660(17 2) 6&+22/ 127(%22.6

7KH DUWLFOH FRQVLGHUV WKH UHVXOWYV RI D VWXG\ Rl WKH
LQ SULPDU\ VFKRROV 7KH VFKRRO QRWHERRN UHPDLQV WK
SURYLGHG LQ D ZLGH UDQJH $PRQJ WKH KXJH DVVRUWPHQW
PHHW DOO WKH UHTXLUHPHQWYV RI SULPDU\ HGXFDWLRQ ,Q
VFKRROFKLOGUHQ VR WKH FKRLFH RI QRWHERRNY VKRXOG EH
FDQ KDUP D FKLOG V YLVLRQ 7KH DXWKRUV FDUU\ RXW D F
DVVHVV WKH TXDOLW\ RI WKH QRWHERRN EORFN DQG WKH PLC

H\ZRURWHERRN QRWHERRN EORFN UXOHU SDSHU GHQ

< dzZq_kI\_ h[t_dlh\ bkke_"~h\Zgby [ueb \u[jZgu I_IjZ~b n
]h\uo fZjhd j_Zebam_fuo \ IhjlhVthc k_Ib ] Gh\hkb[bjkdZ
kdzy [mfz gzZy fZzgmnzdimjz2& LhfkdZy ]hjh~rkdZy Ibih]jz
"hf ©ljhn 1Ij_kk? ©:joZg]_evkdbc P;D2 ©DZgp Wdkfh?
©Hnbk Eb~_j2

W\jbklbqg_kdbf f_lh~hf ZgZebabjm_lky hp_gdzZ dzZq_klI\z
fm \b*m dzq_kI\h I_IjZz~ghlh [ehdZ dZq_klI\h ebgh\db ijh
pby fZjdbjh\db h[jZaph\ gZ khhI\_Ikl\b_ Ij_[h\Zgbyf =HKL J
LIJLK > @ KjzZ\gbl_evguc ZgZeba ih fZjdbjh\d_ ij_"
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KjZ\gbl_evguc ZgZeba ihdZzazZze qlh fZjdbjh\db \k_o h[j

kIN\mxl ghjfZlb\guf klZzg”zZjlzf =HKL J o+0 > @ b LJ
©H [_ahiZkghklb ijh~mdpbb ij_"gZagZq_gghc "ey *"_|I_c b ih”
\ h[jZapZo ih® ghf_jzfb hlkmlklI\m_1| h[hagZq_gb_
" gZ h[jZapZo hlkmlkl\m_1 ~ZI1Z balhlhle_gby HIkmIk
\Zgbc “himklbfh b g_ y\ey_|ky djblbqgguf

Hjl]Zghe _ilbg_kdZy hp_gdZ dZq_kI\Z \g_rg_]h \b”~rZ |_ljz~"

g_kI\Z ebgh\db ijb\_*_gzZ \ I1Z][e

Ebgh\dZ gZ jZa\hjhlZo h[jZzaph\ @+@ kh\iz~Z_| Ebgh\dZz
h[jZzapZz g_ kh\iz~zZ_1 qlh ijb\h”bl d kf_s_gbx I_dklZ < hJj
jZfb ebgh\dZ q_IdZy h”bgZdh\Zy gZ \k_o kljZghbp
ky Z \ h[jZapZo ih® ghf_jZfb b ebgh\dZ [e-VhdAygZ \k_o k
ebgh\dz ijb\_~_1 d \hajzZzklZgbx gZ]jmadb gZ ]JezZaZz

P\_I ebgh\db \k_o h[jZaph\ khhI\_IkI\m_1 ghjfZlb\ghfm ~h
f_j1_ljz~_c h[jZaph\ ih® ghf_jZfb khhi\_IkI\m_1I gh
Ahdmf_glm hklZevgu_ bf_xI hldehg_gby hl klZg~Zjlguo ag?Z
bkke_"m_fuo h[jZapZo kdh[u jZkiheh _gu ih klb[m I_IjZz~b i
g_ ehfzZxlky H[jZapu b aZdjulu ohjhrh Z h[jZapt
fb aZdjulu g_~hklzZlhggh qlh fh™_I ijb\_klb d ljZz\fZlbafm

Baf_jbl_evguf h[t_dIb\guf f_Ih~hf k ihfhsvx |I_ogbq_kdbo
hij_~_ebeb hkgh\gu_ ihdzZazl_eb ozZjzdl_jbamxsb_ kljmdln
0ZjZdl_jbklbdb [mfzZz]lb b ]Jb~jhnh[gu_ k\hckl\Zz

Dzq_kI\h I_ljz~_c \h fgh]hf aZ\bkbl hl dZq_kI\Z bkihevam_
lhjzy “he gz khhI\_lkI\h\ZIv |Ij_[h\Zgbyf =HKL d+Q >
[mfZ]b hij_~_eyeb ih ke_~mxsbf ihdZaghf2ayd FaZ&&izgzf
[mfz]lb h[t_fgZy iehlghklv kl_i_gv ijhde_cdb Hm_"_e_gb_

fZ]b ijh\h~yl kh]eZkgh =HKL G+@ > @ J_amevlZlu bki
gu \ 1Z[e
LZ[ebpZ
J _amevlZlu hij_~_e _gby [@kEWb f
Ghf_j hij_ Ghf_jz h[t_dlh\ bkke _~h\Zgby
e_gby 3 4 5 6 7
3
Blh]b ih
klhe[pZf [L
Kj_~g__ Zjbnf_
lbg_kdi_ |
Ih]j_rghklv § 3 § § § § §
FZkkz F +3 + +4 + +3 + +4




:gZebabjmy ihemqg_ggu_ ~Zggu_ |Z][e fh gh [mf_Iblv
fZlb ij_"klZ\e_gguo h[jZaph\ g_ khhI\_IklI\m_I| agZqg_ghb)
jZapzZ ih® ghf_jhf

H[t_fgZy iehlghklv [mfzZ]b y\ey_Iky \Z guf ihdZazl_e_
b hl g__ az\bkbl baghkhklhcdhklv [mfzZ]lb Hij_~_e_gb.

kib ijh\h~yl khl]eZkgh =HKL g+ > @ J_amevlZlu i
LZ[ebpz
J_amevlZlu hij_~_e_gby iehlghklb [rffZ]b
= o
© N —
N oo
= © o
= FZkkz Lhesbgz lehsz”Av lehlghkly I~
3 h[jZzapz ] h[jzapz kit h[jZapZ kM[jZapZ3]§j§)
= <z
O] ;2
3 3 3 3

95

98 | 99
3 99
4
5
6 94| 95| 94
7 94 | 93

DzZd \b”gh ba IZ[e hit_fgZy iehlghklv [mfZ]b \k_o I

jZaph\ khhI\_IkI\m_1 lj_[h\Zgbyf klZg”"ZjlZ lhesbgZ [mf.
pZo jZ\ghf_jgZy KIl_i_gv ijhde_cdb h[_ki_qgqb\Zi_Igkmfz]_
\iblu\Z_fhklb g_jgbe ih\urzZ_I mklhcgb\hklv [mfZ]b d ~_n
ghf khklhygbb KI_i_gv ijhde_cdb ijh\h*yl khleZkgh =HK
ey_Ilky g_jgbevgh rljboh\uf f_Ih*hf > @ J_amevlZlu ij_"

LZ[ebpZ
J_amevlZlu hij_~_e_gby kl_i_gb ijhde_cdb
H[jZza_p <« Kl _i_gv ijhde_kdb ff GhjfZlb\ =HKL @
3
4 G_ f_g__ ff
5
6
7




J_amevlZlu IZ[ebpu ihdZau\zxl qlh kl_i_gv ijhde_cdb h[j
khhiI\_IkI\m_1 ghjfzIb\zf =HKL D+ M hklZ\rboky h[jZ
ijhde_cdb gZoh”~blky \ *bZiZahg_ o+ ff

<u\h”~ ih j_amevlzZIZf ijh\_~_gguo bkke_~h\Zgbc [ueh mKkl:
gZbemqrbf y\ley_ I|ky h[jZa_p ih”" « ?]lh fhgh j_dhf_g~h\ZI
[bl_e_c

Kibkhd ebl_jZImju
=HKL J a+0 L_1jz*"b mg_gbqgq_kdb_ H[sb_1l_ogbq._

>We_dljhgguc + &5MjkKKBW WSV GRFV FQWG UX GRFXPHC
NZIZ h[jZs_gby

LJ LK H [_ahiZkghklb ijh~mdpbb ij_"gZagZq_g
Il_c b ih?*jhkldh\ >We_dljhggbid j KRvhwWwksay GRFV FQWC
GRFXPHQW NZIZ h[jZs_gby

=HKL J +0 ymfzZ]lZ “"ey mqgq_gbg_kdbo I_IjzZ"
gbg_kdb_ mkeh\by >We _dI4h8sgucK WWBM@ GRFV FQWC
GREXPHQW NZI1Z h[jZs_gby

=HKL g+ lhemnZ[jbdZlu \hehdgbklu_ [mfZ]Z b

Ilh~ hij_~_e_gby fZkku ijh*mdpbb iehszZ”vx d\ f >We _d
kmjk@5/ KWWSV GRFV FQWG UX GRFXPHQW

=HKL d+0 ymfz]lZ b dzZjlhg F_Ih”u hij_~_e_gby lhes|
klb b m*"_evgh]h h[t_fZ >We_Hj@5/gucWWSMk@GRFV FQWG
GRFXPHQW NZ1Z h[jZs_gby

=HKL o+ ;mfzZ]Z Rljboh\hc f_Ih” hij_~_e_gby kl_i_gb
>We_dljhgguc + &5MjkKK&WW SV GRFV FQWG UX GRFXPHC
NZIZ h[jZs_gby

K\_~_gby h[ Z\lhjZo

Kfbjgh\ K\ylhkeZ\ K _himg¥xgbcky GLB nbebZe J=M I

G DhkulbgZz Jhkkby ] Gh\hkb[bjkd DjZkguc ijhki
;ukljh\Zz Gz~_"~Z XjklAjgbc ij_ihr"Z\Zl_ev GLB nbebZe
J=M bf : G DhkulbgZz Jhkkby 1 Gh\hkb[bjkd DjzZkg

H PDLO QDGH]GD ELVWURYD#JPDLO FRP

6PLUQRY 6Y\BWREBBOQOWG61IRYRVLELUVN L_KkKQRORJLFDC
WKH .RVVJLQ 6WDWH 8QLYHUVLW\ RI 5XVVLD .UDVQ\ $YI
%\VWURYD 1D&HIKBD AXKFWXUHU 1RYRVLELUVN L_kKC
EUDQFK RI WKH .RVMJLQ 6WDWH 8QLYHWRWLWLRVNXVVL
5XVVLD QDGH]GD ELVWURYD#JPDLO FRP



M>D

Kl _izgh\z ? G Qbqfzj_gdh Y :
Kb[bjkdbc mgb\_jkbl_I ihlj [bl_evkdhc dhhi_jZpbb Kb[M

KJ:<GBL?EVG:Y HP?GD: D:Q?KL<: HEB<HD < A:EB<D

< klZlv_ ijb\h~blky bgnhjfZpby ih \b*"Zf heb\hd b bo iheva_ dzZd
iblzgby >Z_1lky kjZ\gbl_evgZy oZjzdl_jbklbdZ heb\hd \ aZeb\d_ hl
Dexq_\u_ kehedb\db fZkebgu \b”u ibs_\Zy p_gghklv

6WHSDQRYD ( 1 &KLFKPDUHQNR <D $
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRC

&203$5$7,9( (9$/8$7,21 2) 7+( 48%/,7< 2)
2/,9(6 ,1 %5,1(

7KH DUWLFOH FRQVLGHUV WKH W\SHV RI ROLYHV DQG WKHLU
FKDUDFWHULVWLF RI ROLYHV LQ SRXULQJ IURP GLIIHUHQW
L H\ZRUROWLYHY WISHV QXWULWLRQDO YDOXH

<_qgha_ezgh_ kmJ[ljhibg_kdh_ ~_j_\h ih~ gZa\Zgb_f
20HD HXURSD HDkebgZ dmevimjgZy ieh”hghkbl heb\dZ
\ Abdhf \b”A_ \ ijbjh~_ g_ \klj_gZwlhkyieH®&b\MdmevIimj_g:¢
lh fzkebqgh]h ~_j \Z K ~j_\ghklb \ha”_eu\Z_Ilky “ey ihe
fZkezZz GZmggh_ hij_~_e_gb_ heb\u [m~_Il a\mqZIlv dzd
klygdz ibj_gZjbc > @

Heb\m g_evay hlghkblv gb d ylh*Zf gb d h\hszZf gb d nj
\ur_e_gu \ hi*_evgmx dzZl_]hjbx Kh]lezZzkgh [hlZgbg_kdhc
Heb\Z ?\jhi_ckdZFZKBDROHDk_f_ckl\Z FZked@QHR\EHDH

GZ ijZdlbd_ heb\db ih gZagZqg_gbx ~"_eyl gZ ljb ]jmi
ebggu_ b dhf[bgbjh\Zggu_

KljZgu \ujzZsb\Zxsb_ heb\db \ha”_eu\zZxl [he__ b
[hevrZy "hey kujvy ihklmiZ_I| ba =j_pbb b BkizZgbhb

< gZr_c kljZzg_ b g_dhlhjuo ihklkh\_Ikdbo kljZgZo ieh
j_\Z ~_eyl gZ heb\db a_e_gu_ b fZkebgu |_fgu_ oh
N j_\Z gh jZaghc kl_i_gb aj_ehklb

<h \k_f fbj_ kms_klI\mxl| ihgylby ©heb\dZ a_e_gZy? b ¢
ihgylby g_ bf_xl ijh fZkebgu

K ~j_\g_kezZ\ygkdh]h \ jmkkdhf yaud_ heb\dh\h_ ~_j_\I
guf hlkx"Z b ihr_e |I_jfbg ©fZkebgu?

JZa”_e_gbx gZ heb\db b fZkebgu ©ihkh”_ckl\l
=HKL J a+0 ©Dhgk_j\u Heb\db beb fZkebgu \ az

Kms_kI\m_1I Ijb hkgh\guo \b”"Z heb\hd dhlhju_ bkiheva
kI\_ dhgk_j\bjh\Zgghc ijh*mdpbb



I _j\uc \b*Heb\dZ a_eGgHphe__ ihimeyj_g khjl OZedb”bdb
eh\uc khijl hlebgzZxsbcky [hevrbf jZzaf_jhf b ijb]l]h~guf “ey b
gby jZaebgqguo gZgbghd H~”bg ba kZfuo klZjuo khjlh\ ij_"klZ
khjlz :fnbkkzZ Hgb h[ez~ZxI| klZImkhf aZsbs_gghlh jZchgZz
BURWHFWHG '"HVLIQDRWER@A RI 2ULJLQ

<lhjhc WbMeb\dZ Q-—-jigZ¥gZagZq_gZ ey dhgk_j\bjh\Zgby

:libgbh :fnbkkzZ :jlz EZfby -dblkbhthdbipf_xI dimigmx
dim]Jemx nhjfm b gZklh bo h[t_"bgyxI-\FROQYMHUYRHADGID

Khjl FZgZdb highkblky d dhf[bgbjh\Zgguf khjlZf dhgk_j\gh f

Li_Ilbc Wthemki_eu_ hellebddb kh[bjzxlky \ gZqZe_ pbdeZz

aj_\zZgby fydhlv g_ bf__1 ib]f_glZpbb hdjZr_gZ lhevdh dh'b
GZb[he__ ij_"ihglbl_evgu ey dhgk_j\bjh\Zgby heb\db ihft
khjlh\

— heb\dZ DZeXkfZflwc agzZf_gbluc khjl ]j_q_kdbo heb\hd nbl
\h g_jghlh p\_1Z b oZjzdl_jghc fbg~Ze_\b”"ghc nhjfu aZkem'k
guc klZImk g_ lhevdh [eZ]h”Zjy nhjf_ gh b mgbdZevguf \dmk

— Ljm[_k LZKhWKR XPEHV-9KKWRjYggu_ ~h dhgpZ yg\Zjy Z i
Ilhfm \ukmr_ggu_ “Zjdbf ]j_g_kdbf khegp_f fZkeygbklh q_jgu_
k\h_h[jZaguc ]j_q_kdbc ©gmjgthkkebké&? ]dZ ihdjuluc heb\dh\uf
fZkehf ozZjzdl_jbamxsbcky g_ih\Ihjbfuf \dmkhf b bgl_gkb\gu:

— AhehldtROGj_~dbc khjl ]b]JZglkdbo ]j_g_kdbo heb\hd Bo
xI'\ jZkkhe_ fhjkdhc kheb b djZzkgh]h \bggh]h mdkmkzZ

leh”u heb\dh\hlh ~_j_\Z bf_xI \ukhdmx ibs_\mx p_gghklv
lhju_ khjlz bf_xI \uoh” fZkeZ gZ Z[khexlgh kmoh_ \_s_klI\h |
Bf_xlky \ khklz\_ [_edb m]e_\h~u i_dlbgh\u_ \_s_kI\Z dzlI,
i_gh\u_ kh_"bg_gby b kZihgbgu <blZfbgu ij_"klZ\e_gu \h”hj:
IbZfbg Zkdhj[bgh\Zy dbkehlZ “bjhjzkl\hjbfufb $ [_1Z dZjh
Z1zd _ J Zdlb\gufb dZl_obgzZfb Ba fbg_jZevguo \_s_klI\ agZoc
ijboh”"blky gZ kheb dZeby nhknhjZ ~_e_aZ b "jm]bo we_f_g
h[jZza_g khklz\ ebklv_\ ohly hgb g_ mihlj_[eyxlky \ ibsm Z
dhkf_Iheh]bg_kdbo b nZjfZdheh]bg_kdbo gZijZ\e_gbyo

;eZlh~Zjy bkdexgbl_evghfm khklZ\m dhgk_j\u ba heb\hd ij.
ghklvx mk\zZb\zZxlky hjl]Zgbafhf q_eh\_dZ hdzZau\zxl fy]dh_ \
_em”hqgh dbr_qgguc Ijzdl kihkh[klI\mx] aZ b\e_gbx fbdjhlj_

< ihke_"gb_ ]h”u mqg_gu hé[hpdjpyiethrysbc \ khklz\
ijhAmdlzZz dhlhjuc kihkh[_g mgbqlh Zlv jZdh\u_ de_Idb Bkk
"he Zxlky b \hafh'gh iha\heyl gZclb gh\uc kihkh[ [hjv[u k |

Dhgk_j\bjh\Zggu_ heb\db hkh[_ggh fZkebgu qzjgu_ km
nZjrbjh\Zggu_ h[eZ”Zxl| ibdZglguf \dmkhf yleyxlky hlebqgl
AN _ebdzl_kguf ijhA~mdlhf ~hihegyx!| Zkkhjlbf_gl ibs_\uo ijhA"m
gh=Dbf_xI| p_e_[gh_ agZq_gb_

Khl]ezkgh =HKL J Dhy«kgdj\u Heb\db beb fZkebgu \ azZe
L_ogbqg_kdb_ mkehbkpfhklb hl I_ogheh]bb ijhba\h?kI\Z b b}
_fuo dhfihg_glh\ heb\db beb fZkebgu \ aZeb\d_ balhlZ\eb)\
s_f Zkkhjlbf_gl_



— heb\db k dhklhgdhc

— heb\db [_a dhklhqgdb

— heb\db nZjrbjh\Zggu_ iZijbdhc qg_kghdhf ju[hc Zgq
ehkhk_f b I » dj_\_Idzfb i_jp_f gbeb emdhf dZi_jk
\yve_gufb Ihfzlzfb kujhf n_IzZ fbg~"Zezf ebfhghf Zi_evkb

— fZkebgu k dhklhgdhc

— fZkebgu [_a dhklhgdb

Ba\_klgu \ fbj_ ke_~mxsb_ jZagh\b”ghklb dhgk_j\bjh\:

— ZKROMH eu_ k dhklhgdhd_aSdhkWig &b —FdhDEHNHG
jZa"Z\e_ggu_— VAQrgwW G VWXIirHG\Zggu_

Dhgk_j\u ba heb\hd k dz ~uf Jh~hf ijbh[j_IZxl \k_ [he
ghklv kj_"b gZr_]h gZk_e_gby IhklZ\sbdZfb heb\hd \
fgh]lb_ kljZgu ihwlhfm [ueZ ihklZ\e_gZ p_ev ijh\_klb kj
jh\_*gmx hp_gdm heb\hd [_a dhklhg_d jZaguo fZjhd hl jZ:

>ey bkke_~h\Zgby dZq_kI\Z ieh”“h\uo dhgk_j\h\ [ueb \u]|
heb\hd [_a dhklhqg_d iylb jZaguo [j_gHULPRFR @GKNHD © 6 ¢
©)LOLSSR %HULR2 ©DZ "uc ~_gv?® ba Zkkhjlbf_glZ HHF
pu—\ f _|IZeebg_kdbo [ZgdZo djhf_ ©, EHULFD?2 \ \Zdmm-
"ey dhgk_j\h\ yleyxlky heb\db ba BkiZzghbb

Hp_gdm dZqg_kI\Z heb\hd \ aZeb\d_ ijh\h~*beb ih Ze]lhjl

— hp_gdZ khhiI\_lkl\by fZjdbjh\db gZ ihlj_4khh _evkdh
LJ LK =HKL J D+

— hij_~_e_gb_ fZkkuhg=HKL B mdlu ibs_\u_
dhgk_j\bjh\Zggu_ F_Ilh”u hij_~_e_gby hjlZghe_ilbq_
fZkku g_Ilh beb h[t_fZ b fZkkh\hc “heb khklZ\guo gZk

— hij_~_e_gb_ fzkkh\hc "heb khkkilZ\gHiKLqZk|_&+J
ljh mdlu ibs_\u_ dhgk_j\bjh\Zggu_ F_Ih”u hij_"-e_gby
kdbo ihdzazl_e_c fzZkku g_Ilh beb h[t_fZ b fZkkh\hc “heb

— hp_gdZ dZq_kI\Z ih hjl]Zghe_ilbg_kdbf ihdZazl_eyf
azZiZzo dhgkbkl_gply khdmMkliki\b_ Ij_[h\Zgbyf =HKL J
Dhgk_j\u Heb\ldb beb fZkebgu \ aZeb\d_ L_ogbqg_kdb

yueZ ijh\_~_gZ ~"_ImklZpbhggZy hp_gdZ ih [Zeevghc

lh j_amevlzlzf ~_ImklZpbb heb\hd mklzZgZ\eb\Zel
1Z[e

LZ[ebpZz
RdZeZ hp_gdb heb\hd ih [Zeevghc kbkl_f_
;Zeeu Mjh\_gv dZq_klI\Z
D+ Hlebggh
o+ Ohjhrh
2+ M~h\e _I\hjbl_evgh
Gb'_ G_m~h\e_I\hjbl_evgh

ljh\_jdz fZjdbjh\db g_ mklZgh\beZ hldehg_ghb
LJ LK > @ Djblbg_kdbo hldehg_gbc hl fZkku g_
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Ilh ihdZzazl_ex ©DZq_kl\h aZeb\db? h[jZapu [j_g”~h\ O,E}F
h[jZszZxl gZ k_[y \gbfzgb_ bgl_gkb\gh "_elh\Zlufb lhgz
klh Ij_[m_fhc “_elh\Zlh a_e_ghc ohly wlh g_ hljZabehk\
hp_gdZo 1Z]e

LZ[ebpZ
Kj_~gyy [ZeevgZy hp_gdZ heb\hd \ aZeb\d_
GZbf_gh<g_rghc p\ || <dmk DhgkbkaDzng\klm E(Zn;fefr%\
\zgb_ | b~ genb aZiZzol_gpby GG M2 Ean,
hl[jzapZ [Zeeh)\ [Zeeh\ [Zeeh)\ [ZeeH\ hp_gdZ
%RQGXHOOH ©m’
LEHULFD ©ohj
,VND FODVVLF o
)LOLSSR| %HULR ©
DZ ~uc Al gV ©g_m~

< l1Z[e ij_"klZ\e_gu j_amevlZlu hij_"~_e_gby nbabdh
aZl_ey ©FZkkh\zZy ~“hey ieh”h\ d fZzkk_ g_IIh ijh*mdlZz

LZ[ebpZz
J _amevlZlu hij_~_e_gby fZkkh\hc “heb ieh”h\

GZbf_gh\zZdb Lj

| by |iBZ ~uc ,VND, R
ihdZazl ey=HKL GHD A _gv FobVYRRC KA RRULFD
FZkkh\Zy "hey

ieh~h\ d fzkK_ g_f g__ 65 73 63
g_Ilh ijhAmdlZ

<h \k_o h[jZapZo g_ [ueb h[gZjm _gu fbg_jZevgu_ ij
ghlh ijhbkoh™~_gby b ihklhjhggb_ ijbf_kb

Ba j_amevlZIh\ ijh\_~_gghc hp_gdb dzZq_kI\Z ke_"m_|I

— dhgk_j\u ba heb\hd \ aZzeb\d_ khhI\_Ikl\mxI Ij_[h\Zg
dZazZl_ex ©FZkkh\Zy ~“hey ieh”h\ d fZkk_ g_Ilh ijh*mdlZz
— ih hjl]Zghe_ilbg_kdbf ihdZaZzZl_eyf Z IZd _ “~hiheg_ggl
dhc mjh\gx dZ@otkjlngha khhiI\_lklI\mxl dhgk_j\u fZjhd ©
©)LOLSSR %HULR2 Hp_g_gu gZ ©m”~h\e_I\hjbl_evgh?
©%RQGXHOOH2 b ©,VND FODVVLF2 GZ ©g_m~h\e_I\hj
db ©DZ ~uc ~_gv?® Hgb 0ZjzZdl_jbah\Zebkv g_ hqg_gv ieh
kbkl_gpb_c gZebgb_f f_oZgbg_kdbo ih\j_"~ _gbc Z agZqg
lj_[h\Zgbyf =HKL b g_ijZ\hf_jgh [ueb “hims_gu d j_Ze
gu_ h[jZapu heb\hd \ aZeb\d_ khhI\_IkI\mxI Ij_[h\Zgbyf -



Kibkhd ebl_jZImju

L _ogbqg_kdbc j_Jezf_ gl LZfh ' _ggh]lh khxaz LJ LK
ghklb ibs_\hc ijh~mdpbb2@ mlI\ j_r_gb_f Dhfbkkbb LZfh"_
xaZ hl N _dZ[jy ] «

L_ogbqg_kdbc j_Jezf_gl LZfh ' _ggh]lh khxazZ LJ LK
ijh*mdpby \ gzZklb __ fZjdbjh\db? mlI\ j_r_gb_f Dhfbkkb
ghlh khxaz hl ~_dZJ[jy ] <

=HKL J D+ Dhgk_j\u Heb\db beb fZkebgu \ aZz
g_kdb_ mkeRhhbkyd\Z KlZg*Zjlbgnhkijf k

>_n_dlu kujvy >We_dljhggaux/ j_kmijk
KWW S XFKHEQLNLUXVY FRP WRYDURYHGHQLH IRU
QD]DUHQNRBYR GHIHNWLBNRQVHUYLY KWP ~ZIZ h[jZ
Njmdlu beb h\lhsb heb\db >We_ddjhH/gulE WWkSWV k @
IUXFWEHUU\ FRP IUXNW\ ROLYNL L PDVOLQ\ *ZIZ h[jZ
Lh\zZjh\_~_gb_ b wdki_jlbazZ ijh*h\hevkI\_gguo Ih\Zjh\ n
ji_~ E = ?ebkFhWdzZ FPNWJ k

R_i_e_\ : N Dh moh\Z H B Lh\Zjh\_~_gb_ b wdki_jlb
guo Ih\Zjh\ mqg_[gh=JhkhHbgZ >hgm k

Wdki_jlbaz dzZq_kI\Z b [_ahiZkghklb ijh2mdlh\ i_j_jZ[hl
h\hs_c ? G Kl_izgh\z B W PZiZzeh\Zz E : FZxjgbdtl
gydh\kdb@h\hkb[bjkd Kb[ mgb\ -ba” kh

L_ogheh]by dhgk_j\bjh\Zgguo ieh”h\ b hths_c : N NZg Xc¢
mf_g[Zzmf : D -BRhkl\zZ Ibs_\Zy ijhfure_gghklv

k

K\_~_gby h[ Z\lhjZo

Kl_iZgh\Z ?e_gZ Gbdh@” Ngowg gZmd ~hp_gl ijhn_kkhj dZi
Ih\Zjh\_~_gby b wdki_jlbau Ih\Zjh\ :GHH <H P_gljhkhxazZ JN

mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb? Jhkkby 1

ij D Fzjdkz H PDLO HQVWHSDQRYD#\DQGH[ UX
QbqgfZj_gdh YgZ :e_dhpggyxsgpxrky :GHH <H P_gljhkhxaZz

JN ©Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb?

] Gh\hkb[bjkd ij D Fzjdkz H PDLO HQVWHSDQRYD#\

BWHSDQRYRDQWQOBDOWH RI 7THFK 6FLHQFHV $VVRFLDWH
RI &RPPRGLW\ 6FLHQFH DQG *RRGV ([DPLQDWLRQ 6LEH
&RRSHUDWLRQ . ODU[$YH 1RYRVLELUVN 5XVVLE

&KLFKPDUHQBER XGROW 6LEHULDQ 8QLYHUVLW\ RI &R

ODU[ $YH 1RYRVLELUVN 5XVVLD HQVWHSDQF



M>D

LZ[Zlhjh\bg : G F_rdh\Z F K
Kb[bjkdbc mgb\_jkbl_I ihlj [bl_evkdhc dhhi_jZpbb Kb[M

:G:EBA :KKHJLBF?GL: KHDH<HC IJH>MDPBB
B Y;EHQGUO KHDH< G: F:L?JB:E:O KMI?JF:JD?L:
©lYL?IJHQDI2GH<HKB;BJKD:

< klZlv_ ijh\_~_g ZgZeba kljmdImju Zkkhﬂbf\@l'Zgly[emaqg(mﬂh Kk
fZjd_Ih\ jhagbqgghc Ihjlh\hc k _Ib ©lyl_jhqdZ2 :kkhjlbf_ gl y[ehqg!

gZbf_gh\Zgbc [ueb hif_q_gu \k_ _Jh I_ogheh]bq_kdb_ jZagh\b
|_ij_h{ez~ze \hkklZgh\e gguc hk\_Te_gguc y[ehgguc khd IhjJTh\u«
kzra ©5LFK2 ©* 2 ©Y2 \ Zk_ilbg_kdhc miZzdh\d_ ©7HWUD 3UL\
hit_fhf hl “h e

Dexqg_\u_ kefhIZhgqguc khd kljmdIimjz Zkkhjlbf_glZ Ihjlh\Zy fZjc

7TDEDWRURYLFK $ 1 OHVKNRYD O 6
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRC

$1$/<6,6 2) 7+( $662570(17 2) -8,&( 352'8&76 $1' $33/
-8,&( ,1 ©3<$7(52&+.$2 683(50$5.(7 ,1 12926,%,56.

7KH SDSHU DQDO\]HV WKH VWUXFWXUH RI DSSOH MXLF
B\ DWHURFKND UHWDLO FKDLQ 7KH DVVRUWPHQW RI DSSO
YDULHWLHY DUH GHVFULEHG 7KH SUHYDLOLQJ W\SH RI SU
DSSOH MXLFH RI WKH EUDQGYV ©2UFKDUG? ©5LFK?2 ©* 2 0©,
$VHSWLF2 ZLWK D QRPLQDO YROXPH IURP WR OLWHU

.H\ZRU®BSOH MXLFH DVVRUWPHQW VWUXFWXUH WUDGHP

H
H
R

P_evx jZ[hlu y\behkv ijh\_~_gb_ ZgZebaZzZ kljmdIimju I
_glzZz khdh\hc ijh*mdpbb \ p_ehf b y[ehqgh]h khdZ \ qzZkl
"h\Zgbyhjlh\uc Zkkhjlbf_gl kmi_jfzZzjd_1Z ©lyl_jhgdza ]
:kkhjlbf_gl bamqgzZeky f_Ih~"hf g_ihkj_~kI\_gghlh gZ[ex”"_g
Ag_c iml_f nbdkbjh\Zgby gbkezZ Zkkhjlbf_glguo ihabpbc

lheghlZz Zkkhjlbf_glZ khdh\hc ijh"mdpbb jZkkfZljb\Z:
kiIz\b_ nzZdlbg_kdh]lh gZebqgby \b”"h\ |Jh"mdpbb I_f \b"rZf
jh\Zgu \ L_ogbg_kdhf j_lezf_gl_ LK

;Zah\mx |heghlm ijbgyeb jZ\ghc |habpbyf < [Zah\mx
qubkv [Zdb_ \b”u ih LJ LK i D+ D ki dZ
ZihfZlhh[jZamxsb_ njmdlh\u_ beb h\hsgu_ \_s_klI\Z dhc
gZlmjZevgu_ ZjhfZlhh[jZamxsb_ njmdlh\u_ beb h\hsgu_
pbljmkh\uo njmdlh\ njmdlh\Zy b beb h\hsgZy fydhlv«?
khdh\hc ijh*mdpbb y\eyxlky I _ogheh]bqg_kdbfb ihemnZzZJ[jt
[ulv \ jhagbgghc ijhrZ" _

KlIjmdImjzZ \b~h\h]lh Zkkhjlbf_glZ khdh\ b khdh\hc ijh~r
lh az i_jbh” gZ[ex~_gby \ kmi_jfzjd_I_ ©lyl_jhqgdz2 ijj_~



LZ[ebpZz
KIjmdImjzZ \bAh\h]h Zkkhjlbf_glZ khdh\
b khdh\hc ijh*mdpbb kmi_jfzjd_1Z ©lyl_jhqdz?

Qbkeh >hey \ kljmdImj_

<b”ijh"mdpbb gzbf_gh\Zgbc| _~Zkkhjlbf glz

Khd njmdlh\uc b h\hsghc

G_dIZj njmdlh\uc b h\hsghc

Khdhkh”_jZsbc gZiblhd hjmdIh\u®

Fhijk 3

Njmdlh\h_ ixj_ 3

Khdh\Zy ijh~mdpby ba njmdlh\ b h\h
s_c “ey "_lkdh]h iblZgpy

Blh]h 93

Mgblu\ZeZkv ijhmdpby ey ~_I_c hl f_k gZ kl_eeZ _ ijh*mdpbb ~_

ckkhjlbf_gl khdh\ b khdh\hc ijh~mdpbb aZ i_jbh” gZ[ex”~_gb
gZbf_gh\Zgby < klIjmdImj_\u”~_e_gghlh Zkkhjlbf_glZ khdh\ b
pbb ij_h[ez~"ZeZ ijh"mdpby ki_pbZebabjh\Zgghlh gZagZq_gby
N"ey ~_lkdh]h iblzgby k f_k “bagb j_[_gdZ ijb hlkmlkl\bb i
gbc GZ “hex IZdhc ijh*mdpbb \ kljmdImj_ Zkkhjlbf_glZ ijbot
< hkgh\ghf wlh njmdlh\h_ b beb h\hsgh_ ]hfh]_gbabjh\Zgg
\ihlj_[bl_evkdbo mizdh\dZo ~h D+ ] 9Z hir_evghf kl_¢

<ukhdhc 1Zd°_ hdZaZeZkv “"hey njmdlh\uo b h\hsguo g_oc
fZglh \brgy yl[ehdh@+@\brgy y[ehdh@xd\bgh]jZz" fmevlb

fhjdh\v b -2j
Njmdlh\u_ b h\hsgu_ g_dlZju [ueb ij_~klZ\e_gu dzd \ kl_
luedZo ghfbgZevguf h[t_fhf kh~_j bfh]h b e LF ©6RN

I1Zd b \ ihebf_jguo miZzdh\dZo IWL [mluedZo e b\ klzZ\r_
ghc mizdh\d_ ©L_I1jZ ijbafz Zk_ilbd?

GZbf_gvrbc m~A_evguc \_k \ kljmdImj_ Zkkhjlbf_glZ ijboh?
gu_ fhjku LF ©Qm~h y]lh~rz2& ba [jmkgbdb dexd\u b kf_kb de
gbdb Z 1Zd _ njmdlh\h_ ixj_ k kZoZjhf ba y[ehd y[ehd b
h[e_ibebh

Ke_"m_I| hif_Iblv qlh \ gZbf_gh\Zgbb ijZzdlbg_kdb \k_o kht
\ujz[zZlu\Z_fuo \ JN mdZau\Z_Ilky qlh hgb ©ij_"gZagZq_gu
I_ck e_l2 WIh k~_eZgh balhlh\bl_eyfb lhevdh ihlhfm qglh \
"mdpbb ~_lkdh]lh iblZgby g_aZ\bkbfh hl \hajZklguo h]jZgbqg_gt
ijh"mdpbb b h[t_fZ miZdh\db ijb gZeh]hh[eh _gbb ~_ckl\m_I
dz < hlkmlkl\b_ mdzZazgby \ fZjdbjh\d_ gZagZq_gby ijh
kdhlh beb “b_Ibg_kdh]lh iblZgby mklZgzZ\eb\Z_lky klz\dz

Dzd ke_"m_I| ba I1Z][e AN _ckl\bl_evgZykhbjdlgxdEkhjlbf_gl
ez gZbf_gh\Zgbc qlh khklZ\beh hl Zkkhjlbf_glZ \k_c
A"mdpbb JZa\_jgmluc Zkkhjlbf_gl \dexqgZe gZbf_gh\Zgbc vy



gZbf_gh\zgby Zi_evkbgh\h]h khdz \ jZaguo |IbiZo miZz
gb_ 1jZgzZlh\h]lh khdZz ijyfhlh hl"bfzZ \ kl_deygghc I1Zj_ b
fZlghlh khdzZz Khdb h~ghc lhjlh\hc fZjdb gh \ jZaguo ih
kgblZzebkv hi~_evgh | d bo hijboh”h\Zgb_ b mqg_I| ~\b"_
ijbylbb ijh\h~blky ih jZaguf "hdmf_glZf

JZkkfhljbf [he__ ih~jh[gh iheghlm b kljmg¢[mhm gdikok hjlt
khdhkmi_jfzjd_1Z ©lyl_jhgdz?2

KljmdImjz zZkkhjlbf_glZ y[ehqgh]lh khdZ ih I_ogheh]bb
azgzZ \ IzZJ[e

LZ[ebpZz
KljmdImjz Zkkhjlbf_glZ y[ehgguo khdh\
kmi_jfzjd_1Z ©lyl_jhgdz2 ih |_ogheh]bb ijhba\h”kl!

JZagh\b”rghklv y[ehggh|h khd@bkeh >hey \ kljmd|Imj_
ih 1_ogheh]bb ijhba\h*"klgZbf_gh\Zgbc ZRkhjlbf_glZ
ljyfhlh hl bfz
<hkklZgh\e_gguc hk\_le_gguc
<hkklZgh\e_gguc k fydhlvx
Blh]h
:kkhjlbf_gl y[ehggh]h khdZ gZkqgblu\Ze ihabpbc Juc¢

I_ogheh]bg_kdb_ jZagh\b~rghklb < kljmdImj_ Zkkhjlbf_g
ijboh"bezZzkv gZ \hkklZgh\e_ggu_ hk\_le_ggu_ kh
ijyfhl]h hl1"bfZ [ue ij_"klZ\e_g gZbf_gh\Zgb_f LF ©KZ"u I
k fydhlvx LF ©Y2 b ©Njmdlh\uc kz~2 “hey
kkhjlbf_gl y[ehggh]h khdZ hlebgZeky [hevrhc Jem[bgh
]h\uo fZjhd khdZ < hkgh\ghf wlh ba\_klgu_ fZjdb dhlhjt
h[{s_jhkkbckdbf [j_g~Zf ihlj_[bl_evkdh]lh jugdZ khdh\ b g
<ezZ”_evp_f lhjlhluo fZjhd khdh\ ©* 2 ©Y2 b ©Njmdlh\
eb”_j jugd&hfizgby HHH ©Il_ikbDh Ohe”~bg]k?
ljZ\hh[ez~Z]l_e_f fZjdb ©*OREDO 9LOODJH? F ] vy
©lyl_jhqdz?2 dhfizgby ©; *URXS?2 ©*OREDO 9LOODJH?2 y
]h\hec fZjdhc kmi_jfzjd_Ih\ ©lyl_jhqdz2 ©I_j_dj_klhd?
©DZjmk_evad > @ Djhf_ mdZazZgguo k_I_c¢c gb \ dzZdb_ *j
N_evgu_ ij_"ijbylby Ihjlh\eb khdb b ~jm]b_ Ih\Zju LF ©*
ihklz\eyxlky b j_Zebah\u\Zlv bo I1Zf aZij_s_gh
KljmdImjz Zkkhjlbf_glZ y[ehqgh]lh khdZ ih Ihj]lh\uf fZ]j
gZ gZ jbk
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Jbk KljmdImjz Zkkhjlbf_glZ y[ehqghlh khdZ
kmi_jfzjd_1Z ©lyl_jhqdz@ ih lhj]h\uf fZjdzf

ljZ\hh[ez”~ZIl_e_f lhjlh\hc fZjdb © DULR :HOOQHVV?
fZc ] yley |lky HHH ©&:GNJML?2 ] |_jfv dhfiZzgby ki_
_lky gZ ijhba\h?KkI\_ khdh\ khdhkh”_j"Zsbo gZibldh\ \ | q
kh~_j"Zgb_f kZoZjhau gZ aZf_gbl_eyo kZoZzZjz b \blZfbgbabj
dhfizgby \ez~__1| [j_g~Zfb ©DjzZzkZ\qbd® ©'DULR :HOOQHVV

Lhjlh\Zy fZjdZ ©KZ"u ljb*hgvy?® gZoh”~blky ~h ] \ bkde
ijZ\_ h~ghbf_ggh]lh Z]jhohe”~bg]z ij_"ijbylby dhlhjh]h jZkihe
lhljzrkdhc KZjzZlh\kdhc b Jhklh\kdhc h[eZk]jgba\khi* pbZebaZ
kiI‘'\h njmdlh\uo b h\hsguo dhgk_j\h\ khdh\ \dexqzZy ~_lkdh_

< Z\Imkl_ ]h"Z ©« ihkljh_g djmig_crbc dhfie_dk ih ojZg_
jh\d_ b mizdh\d_ y[ehd \ukr_]h khjth[tizf\Zylthig_lj «®v> @

Lhjlh\u_ fZjdb khdh\hc ijh*mdpbb ©>h[juc? b ©5LFK?2 jZg
“Zeb jhkkbckdhc dhfiZzgbb :H ©Fmelhg? \ f_ib[ueZ ih]eh
dZgkdhc ©7KH &RFD &ROD &RPSDQ\?2 gh k khojZzg_gb_f xjl

ckkhjlbf_gl khdZ fZjhd ©Y2 ©* 2 ©>h[juc? b ©5LFK?2 \dexc
abpbb "hey dZ ~hc fZjdb \ kljmdImj_ y[ehgguc khd |
jhd [ue ij_~klz\e_g ih h~rghfm gzZbf_gh\Zgbx

< kljmdImj_ Zkkhjlbf_glZ ij_h[ez~Zeb khdb \ ihlj_[bl_evkd
h{t_fhf kh~_j bfh]lh k\ur_ ~h e \dexgbl_evgh A

MiZzdh\db ghfbgZevguf h[t_fhf e hilf_g_gu *ey khdZ y[ehqg
\uc kz”"2 b ©*OREDO 9LOODJH?2 bo ~hey \ kljmdImj_ Zkkhjlbf_

KljmdImjZ Ihjlh\h]h Zkkhjlbf_glZ y[ehggh]h khdZ ih Ibim f
lj_[bl_evkdbo mizdh\hd ij_"klZ\e_gZ gZ jbk

< kljmdImj_ Zkkhjlbf_glZ ij_h[ezZ”"Zeb y[ehggu_ khdb \ Zk_
[bgbjh\Zgghc miZzdh\d_ ©7THWUYD 3ULVPRZIBNVIgEWgEE



CrekasiHHAS Oy THIIKA 23,1%

KoM0nHupoBaHHasi ynakoBKa
Tetra Prisma Aseptic
KomOuHupoBanHasi ynakoBka
Tetra Gemina Aseptic

D T-6yThLIKA 1,7%

61,5%

1,7%
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Jbk Kljmdimjz Zkkhjlbf_glZ vy

[ehgghlh khdZ kmi_jfzjd_1Z ©I
ih Ibim ihlj [bl_evkdh

]
c mizdh\db

MiZzdh\dZ ©7HWUD 3ULVPDS $VHSWLF2 kha~ZggZy dhfi
ij_h[ez~Z_I \ miZzdh\d_ khdh\hc ijh*mdpbb < ihi_j_qgghf

liZgghc ijbafu khklhbl ba g_kdhevdbo keh_\ \g_rgbc ke
Ilhghf \gmlj_ggbdhkesbhelbe _g f_""m gbfb Zexfbgb_\Zy nh
b\ _jomizZzgh\gb gZ \ _jog _c iZg_eb miZdh\db \ g_[hevrh
bf__Iky fghlhdjZlgh aZ\bggb\ZxsZyky ieZklbdh\Zy djurdzZ |

< kl_deygghc [mlued_ k j_av[h\hc djurdhc ©I\bkl hnn?
gu y[ehgqgu_ khdb IhjJh\uo fZjhd ©Y2 ©5LFK?2 ghfbgZevc
©6RNR *UDQGH? e GZ "hex khdh\ \ kl _deygghc mizdh

MiZdh\dZ ©7HWUD *HPLQDS $VHSWLF?2 hiZ@7HWUD 3
f_g_gghc miZzdh\db ©7HWUD 3ULVPDS $VHSWLF2 baf_g
mlehf b [he__ m~h[ghc kbkl_fhc hldjulZgby > @ >Zgc
f gZeky lhevdh m khdZ LF ©>h[juc® ~hey \ kljmdImj_ ZI

Lzdbf h[jZzahf ke_~m_I| hif_Iblv “hklZlhggmx rbjhlm
\h]h Zkkhjlbf_glZ khdh\hc ijh*mdpbb kmi_jfzZjd_1Z ©lyl_
y[ehqgh]h khdZ \ qZklghklb < Zkkhjlbf_gl_ij_h[ez"Ze \
\_le_gguc y[ehgguc khd \ Zk_ilbg_kdhc miZdh\d_ ©7HW!
fbgzZevguf h[t_fhf hl “h e

Kibkhd ebl_jZImju

L_ogbqg_kdbc j_lezf_gl LZfh _ggh]h khxaZ gZ khdh\
njmdlh\ b hiths_c¢ LJ LK— <\_~ >We_dljhggu
j_kmjik@5/ KWWSYV ZZZ EDVH JDUDQW UX ~ZI
Lhjlh\Zy fZjdZ ©*OREDO 9LOODJHa>85d_ KMYSWC j
ZZZ EUDQGZLNL UX EUDQGYV SURGXFWYVY JOREDO

<k_ qlh fu ex[bf jzZkl_I \ KZ”"Zo IjbAhgvy >We dljh
85/  KWWSV SULGRQLH UX ~ZIZ h[jZs_gby



DZjlhggZy miZdh\dZ 7THWUD 3ULVPDS $VHSWLF >We _dljt
KWWSV ZZZ WHWUDSDN FRP UX VROXWLRQV SDF
DVHSWLF AZIZ h[jZs_gby

K\_~_gby h[ Z\lhjZo

LZ[Zlhjh\bqg :e_dkZg”"j Ghddre ZI_vmg gZzmd "hp_gl :GHH <
P_gljhkhxaz JN ©Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc
Jhkkby 1 Gh\hkb[bjkd ij D FzZjdkZz H PDLO DOt
F_rdh\Z FZjby K_jhlmggZaisbcky :GHH <H P_gljhkhxaZz J
©Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi ijbba
\hkb[bjkd ij D FzZjdkz H PDLO DOH[ WDE #PDLO UX

7DEDWRURYLFK &IDMGD@OBWH RI 7THFK 6FLHQFHV $VVF
'"HSDUWPHQW RI &RPPRGLW\ 6FLHQFH DQG *RRGV ([DPL
Rl & RQVXPHU &RRSHUDWLRQ . ODU[ $YH 1RYR)
DOH[ WDE #PDLO UX

OHVKNRYD OBDMX.®HEW B6LEHULDQ 8QLYHUVLW\ RI &RQ\

ODU[ $YH 1RYRVLELUVN 5XVVLD DOH[ WDE #P
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Lm\ur_\zZ : K @_[h: <
OZ[ZJh\kdbc ]Jhkm~ZjklI\_gguc mgb\_jkbl_I wdhghfbdb b i

LH<:JH<?>G:Y 0:J:DL?JBKLBD: DJ?F F,>:

K1Zlvy ihk\ys_gZ bkke_~h\Zgbx Zkkhjlbf_glzZ b dzZq_klI\zZ dj_f f
jugd_] OZz[Zjh\kdZ JZKkfhlj _gu \hijhku | _ogheh]bb ijhba\h~kI\Z
e_gby kh\_jr_ gkI\h\Zgby Ijhp kkzZ ijhba\h?~kI\Zz

Dexq_\u_ keh\Z dj _ff ~ | _ogheh]by ijhba\h~kI\Z hp_gdZ dzq.

7TXY\WVKHYD $ 6 =KHER $ 9
.KDEDURYVN 6WDWH 8QLYHUVLW\ RI (FRQRPLFV DQC

&2002',7< &+$5%$&7(5,67,&6 2) &5($0 +21(<
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LFOH LV GHYRWHG WR WKH VWXG\ RI WKH DVVRU!
NH | . KDEDURYVN 7KH DXWKRUV FRQVLGHU FUHDP KF
LPSURYLQJ WKH SURGXFWLRQ SURFHVYV

ZRUBKRQH\ FUHDP KRQH\ SURGXFWLRQ WHFKQRORJ\ T

GZ jhkkbckdhf jugd_ aZ ihke_~gb_ ]1h”~u ihy\behkv f¢
f_~h\hc ijhmdpbb H~gZ ba gbo ba\_klgZ _s_k gZqZeZ
k_cgzZk h[j_eZ rbjhdmx ikidjeyjgarkIWIh!l ijh*mdl ijhba\h”
ky g_iqzezZfb Z g_eh\_dhf k ihfhsvx hkh[hc |_ogheh]bb
gZ IszZl_evghf b “ebl_evghf i_j_ f_rb\Zgbb gZImjzZevghlh
_fm dj_fhh[jZaghc dhgkbkl_gpbb > @

Dh]*"Z gZlmjZevguc fz~ ihM\_jl]Z_Ilky \a[b\Zgbx ijhbk
_]Jh kljmdImju b dhgkbkl_gpbb ihy\ley_Iky fgh _klI\h hqgqZ]
b gZzkus_gb_ Imklhc fZkku dbkehjh~rhf < j_amevliZl_ wlh
h[j_1Z_1 fylJdmx b g_"gmx dhgkbkl_gpbx

L_ogheh]lby ihemqg_gby dj_f fz~Z [ueZ ijb"mfZgZ dzZgz"
ig_eh\h*"MWedhghf > >Zckhf \ l]h*m < Jhkkbb fz" gZc
lhevdh \ gZqze_ ;; \ \g_ky g_[hevrb_ baf_g_gby \ I_c
p_kk k mqgzlhf ki_pbnbdb hl_qg_kI\_gguo khjlh\

< hkgh\_ dj_f fz"Z e_"bl gZIlmjZevguc iq_ebguc fz~ d
k\h_fm ©ij__fgbdm?2 \k_ k\hb ihe_agu_ k\hckI\Z ijb mke
ijbl]hlh\e_gby [ueb kh[ex”_gu \k_ g_h[oh”bfu_ |j_[h\Zgh)

:dimZevghklv "Zgghc |_fu aZdexqZ_Ilky \ IThf qglh jugh
pbb jZkrbjy_Iky b ihyley_Iky fgh _klI\h gh\uo Ih\Zjh\ dhl
ihimeyjgu kj_"b gZk_e_gby b dj_f fz~ g_ klZe bkdexq_gt
klzlz \ Jh~ m ijhba\h”klI\h fz~Z \ Jhkkbb khkig¥beh hd

luk | [hevr_ q_f\ f WIh Th\hjbl h Ihf glh k jhklh
b ihimeyjghklb fz~Z jzklzl ijhba\h”klI\h f_~h\hc ijh"mdpt



P_ev "Zgghc jZ[hlu aZzdexqZ_Ilky \ Ihf qglh[u bkke_"~h\ZIlv .
ijh\_klb hp_gdm dzZq_kI\Z h[jZaph\ dj_f f_~Z >ey jZkdjulby
g_h[oh”bfh jZzkkfhlj_Iv ke_"mxsb_ az”~Zqb bamgblv ITh\Zjh\
jbkibdm dj_f fz~Z bkke_~h\ZIlv jhkkbckdbc jughd dj_f fz~zZ |
dm dzq_klI\z dj_f fz~"Z jZaebgguo ijhba\h”*bl_e_c

lg_eh\h~kl\h y\ley_Iky h*ghc ba \Z guo hljZke_c k_evkdh]h
A"mdlu ig_eh\h”kI\Z ihevamxlky kijhkhf dZd gZ ihlj_[bl_evkdl
b\ h[eZklb nZjfZp_\lbdb b dhkf_lheh]lbb Keh ghklvx bamqg_
eb \ Jhkkbb y\ey_Iky hlikmlkI\b_ j_]meyjghlh fhgblhjbgl]lZ d
ihdzZzazl_e_c¢ G_kfhljy gZ wlh ~Zggu_ ih jugdm hg_gv \Z gu
eh\h~rq_kdbo ohayckl\ \ Jhkkbb “h\hevgh \_ebdh > @

yhevrZy qzklv h[t_fz fz~Z ijhba\h”yl ohayckI\Z gZk_e_qgby
\k_o dZl_]hjbc ohayckl\ Kh]ezZzkgh ~Zgguf bgnhjfZpbhgghc k¢t
ohagZ”ahjzZ ©:j]mk? k gZqZeZ ]h~Z ih khklhygbx gZ ghy]|
gh luk lhgg jhkkbckdh]lh fz~Z \ KR: lhevrm MdjZbgm Q_ol
K_j[bx b fghlb_ ~jm]b_ kljZgu AZiz*"Z Wlh \ jZazZ [hevr_
]bgguc i_jbh~ lh~zZ dh]~Z h[tzfu ihklZ\hd khklZ\beb

Hitzf bfihjlz fz~Z \ Jhkkbx az ]h~ khklZ\be Ilhggu
\ Jhkkbx gZlmjZevghlh fz*Z ijhbkoh”bl k yjdh \ujZz _gghc k_al
debfZlbg_kdbo mkeh\bc \ kljZzg_ FZdkbfmf \\hazZ ijbrzeky gZ
abfgbc i_jbh™ \j_f_gb —thgbiglv e_Igbcikgdbhe \Z°
guc \ ijhba\h~kI\_ fznZ

>ey bkke_"h\Zgby Ihjlh\h]h Zkkhjlbf_glz dj_f fz*"Z ] 0OZ[Z
ihk_s_gu Ilhjlh\uo k_I_c Ba lhjlh\uo k_I_c \ [ue \ ijh~
fz» ©;jhkdh FZjd_Il?2 ©K:F;?JB2 ©(XURVSDU2 OS$PED?2 O
jh~rgzZy Dhfizgby® LP ©@Wdh>hf2 qglh ]Jh\hjbl h “hklZlhgghc
kji_~b ij_"ijbgbfzZl_e_c ] OZ[Zjh\kdZ Z 1Zd _ m ihdmiZl_e_c

GZ jugd_ f_"~h\hc ijh*mdpbb j_Zebam_Ilky \hk_fv hkgh\guo
jhd dj_f fz4h ©OF?>H<UC >HF?2 Bl ?eZ]lbgZ < < HHH ©:elZc
oew*22 HHH ©Jmkkdbc fz*2 ©&5%$)7 352-(&72 HHH ©E_kgu
©:elZckdbc djzc? JZkijhkljZzg_gghc Ihjlh\hc fZjdhc hdZaZe
\h*bl_e®F?>H<UC >HF?2 dhlhjuc j_Zebam_Ilky \ "\mo Ilhj]lh\u
Z bf_ggh ©;jhkdh FZjd_I2 b ©K:F;?JB? >Zgguc ijhba\h”bl_e
1 gZ jughd dj_f fz~ Ij_o \b*h\ Zi_evkbg dexd\Z b fZjZdmcy

KZfuc rbjhdbc \u[hj m Ihj]Jh\hc fZjdb ©&5%$)7 352-(&72 b
kdbc djzZc? j_Zebamxsboky “IloP gbWdhzkdgBlu\Z_Iky [he_ _

\brh\ dj_f fz"rZ

JZkkfhljbf kljmdImjm Zkkhjlbf_glz dj_f fz~Z ih fZkk_ G.
ijhkljZzg_ggZy nzZkh\dZ \a[blh]h @z"Z wZhgZ @<« hkgh\
ghf ijhba\h”~bl_ev mklzZzgzZ\eb\Z_1 klhbfhklv k\h_c ijh"mdpb

hl ~h jm{e_c lh \b m mizdh\db gzZb[he__ jZkijhkljz
kl_deyggZy—[ZgdZ >ey hkgh\u kujvy ijhba\h~bl_eb ij_"ihqghbl
bkihevah\Zlv gZImjZevguc fap f fz° Bkihevah\zZghb _

m*_ Jhlh\h]h dj_f fz~Z dzd hkgh\u khdpXZ@by Wk §n\@hf_
1h ijh mdlZz | d ijbkmlkI\b_ djbklZeeh\ ihfh]Z_I [uklj__ h[jzZ



;ue ijh\_~_g hijhk \ dhlhjhf ijbgyeb mqzZklb_ j_Ki
jZkl [hevrbgkI\Z hijhr_gguo gZoh”~blky \ *bZiZahg_ hl 4
g_eh\_dz ;hevrbgkl\h j_kihg”~_glh\ [ueb 'ggesbgu
< hkgh\ghf hijhr_ggu_—Z[hlZxlg_e b msmqgZlky q_e
k “hoh”~hf hl "h Huk jm[qg_e

Hkgh\gZy fZkkZ hijhr_gguo g_ mihlj_[eyxle&gz™ J_kihg
A_glu dhlhju_ _~yl fz~ ij_~ihgblzZxl miklj_[eylvgelkih\uc

gZ \lhjhf f_kl_ p\=lhgqguc q_e Z gZ lj_lv_f ih~"kheg
\uc- q_e G_kfhljy gz Ih qglh fgh]l]b_ hijhr_ggu_ g
fzr \k_ “_ f_"~h\Zy ijh*mdpby ihevam_Ilky ihimeyjghklvx
[h\ g_e Hdheh g_ agzZxl h IZdhf ijh&mdl_ o
j_kihg”_glh\ j_kihg~_glh\ agzZx!l h 1zdhf ijh*mdl_
g_ mihlj_Jeyxl _1h gh _klv b I_ dlIh ohly [u jZavhh]lh” ijt

g_eh\_d ;hevrbgkl\h hijhr_gguo mihlj_[eyx| dj_f fz~"
ebgqgufb "h[zZ\dZfb

>ey wdki_jlbau dzq_kI\Z dj_f fz~Z [ueh ijbh[j_l_gh \hk_
ebgguo ijhba\h”bl_e_c¢c H~”bg ba bkke_"m_fuo h[jZaph)\
z\ dhlhju_ bf_eb jZagu_ \dmku ihwlhfm hg [ue jZa[bl g

GZbl[he__ jZkijhkljZg_gguc i@H?aAHXWICexHF2 \uimkdZz

_ldj_f fz~ fZzkkhc hl ~h ]\ az\bkbfhklb hl dhgkbkl
A"mdpbb \Zjvbjm_lky hl ~h jml[e_c
DZ ~uc h[jZa_p bf__1 k\hc ghjfzZlb\guc “hdmf_gl djh

[Zckdbc djzZzc® m dhlhjh]h hg hlkmlkI\m_|I

Jhkkby ~bgkl\_gguc ihklZ\sbd dj_f fz"Z gZ jugd_ OZ]
hi_qg_kI\_ggh_ iqg_eh\h”~kl\h ~hklZlhqgh jZza\blh b ihklzZ\db
[mxlky Lzd _ \ kibkd_ ijbkmlklI\m_Il oZ[ZjhNiKHdtb ® Ehkaguh"bl
ijh"mdlu?

Ihlj_[bl_evkdzy fZjdbjh\dZ ljzo h[jZaph\ g_ khhI\_Ilk!
yf LJ LK ©lbs_\Zy ijh*mdpby \ qZklb _z fZjdbjh\
Ihjlh\hc fZjdb ©W*22 ijhba\h”bl_ev g_ mdZau\Z_I| ~ZIm
"mdpbb qlh kgblZ_Ilky g_"~himklbfhc hrb[dhc \ fZjdbjh\c
Jhlih\e_gby az\bkbl ijblhrghklv mihlj_[e_gby ijh*mdlz N
fZzjdb ©&5%$)7 352-(&72 hlkmlkl\mx|l mkeh\by 0jZg_gby
g_klI\h ijhAmdlz | d hl ijZ\bevgh]h o0jZg_gby dj_f fz"Z
_]h kVhckl\ M Ij_Iv_]h h[jZapZ lhjlh\hc fZjdb ©:elZckdb
_lI [hevrZy gqzZklv \Z ghc fZjdbjh\hgghc bgnhjfZpbb khkl.
mkeh\by o0jZzg_gby ibs_\Zy p_gghklv agZd h[jZs_gby d
guc *hdmf_gl glh g_~himklbfh ~ey ijh*mdlZ j_Zebamxs

Ba \hkvfb jZkkfhlj_gguo h[jZaph\ iylv bf_x| hldehg._
e _ilbg_kdbf ihdzazl_eyf Z bf_ggh dhgkbkl_gpbb b \g_r
hldehg_gby gZebqgb_ y\guo imaujvdh\ gZ ih\_joghklb
jbl gzf h gzqz\r_fky [jh  _gbb ijh mdlzZ > @ jZkkeh_g
gb_ keh_\ f_""m kh[hc h[jZa_p ©>Z[e dj_f fz» a_feygbd
352-(&72 qlh fh™ _I Jh\hjblv h iehohf aZf_rb\Zgbb ijh"m



< hkgh\ghf h[jZapu bf_xIl jZzagbpm \h \dmk_ aZiZo_ b p\_
bkihevah\Zgby ijhba\h”"bl_eyfb jZaebgguo \dmkh\uo ~“h[Z\h
gheh]lbc ijblhlh\e_gby dj_f fz~rz

;eZlh~Zjy iylb[Zeevghc rdZe_ fh gh [he__ lhggh \uy\blv jZ
jh\ h~rghc ]jmiiu ijb wlihf mgblu\Zy g_ Ihevdh bo khhI\_IklI\b_
gh g_"~hklZldb b ij_bfms_kI\Z dZ ~h]h Ih\ZjzZ 1h ihdZaZzl_eyf
gu_ hjlZzghe _ilbg_kdb_ k\hckI\Z m h[jZaph\ HHH ©:elZc
kdbc djZc2[Zeeh\ FbgbfZevgh_ dhebqg_kl\h [Zeeh\ gZ[jZeb
Ilhjlh\hc fZjdb Bl ?eZ]bgZ < < g_khhI\_IklI\b_ \dmkZ b azi
fm ijhbal\h~bl_e_f kujvx b ©W*22 y\gh_ jZkkeh_gb_ dj_fhh]
ku gZ[jz\ \k_1]h [Zeeh)

< oh”_ ~Zgghc jZ[hlu [ueZ hkms_kl\e_gZ ijh\_jdzZ \ eZ[hjZ
\byo nbabdh obfbq_kdbo ihdZzazl_e_c¢c Z bf_ggh fzZkkh\zy ~
\Zy "hey kZoZjhau "bzZklZagh_ gqbkeh hij_"~_e_gb_ j_~mpl
ijbkmlkl\b_ djZofZevghc iZlhdb h[gZjm _gb_ ijbf_kb izZ"b

:gZeba fZzkkh\hc "heb \ezZ]b \ dj_f fz~_ ihdZaZe qglh m q_lI
lhjlh\uo fZjhd Bl ?eZ]bgz < < ©F?>H<UC >HF® ©&5%$)7 3
keb\db b ©:elZckdbc djzZzc? wlhl ihdZaZzZl_ev g_ khhI\_Ilkl\m_

o+0 ©Fz” gZlmjZevguc L_ogbqgq_kdb_ mkeh\by? > @
Ke_"h\Zl_evgh 7ey ijblhlh\e_gby dj_f fz"Z wlbo h[jZ
ihevah\zZg g_aj_euc fz~

IlhdZazl_ev fZkkh\hc “heb j_"mpbjmxsbo kZoZjh\ khhiI\_Ikl
=HKL 0 ©Fz” gZlmjZevguc L_ogbg_kdb_ mkeh\b
ph\ dj_f fz~z

:gZeba "bZklZagh]lh gbkeZ ihdZaZe qglh m h[jZapZ ©&5%)7
db hgh jz\gh f_g__ _"~ =hl_ | _ gbadZy Zdlb\ghklv n_jf_¢
fzrz Z 1Zd"_ \hafh'gh_ aZ]jyag_gb_ fz~Z beb _]lh ih*""_edZ

ljhp_gl kZoZjhau \h \k_o h[jZapZo khhI\_IkI\m_1I ghjf_ ih =HKL
©Fz™ gZlmjZevguc L_ogbq_kdb_ mkeh\byadzgblijijhurz | _]
ba\h”bl_ev bkihevah\Ze aj_euc fz” ey ijb]lhlh\e_gby dj_f fz

:gZeba djZofZevghc iZlhdb ihdZaZe qlh hgZ ijbkmlkI\m_I
h[jZzapZ Ihjlh\hc fZjdb ©F?>H<UC >HF2 qlh Jh\hjbl h g_~hJj
kilb ijhba\h~bl_ey ijb ijb]hlh\e_gbb dj_f fz~Z b bkihevah\Zghb
kujvy g_ lhevdh fz~Z

Kibkhd ebl_jZImju

L_ogheh]bb ijb]hlh\e_gby dj_fhh[jZagh]h f_*Z—>We_dljhgg!
85/ KWWS R SDFHNH UX NUHPRREUD]Q\L\ PHG ~ZI
=HKL o+0 F_~gZlmjZevguc L_ogbg_kdb_ mkeh
guc j_kmjk@ — 85/ KWWSV GRFV FQWG UX GRFXPHC
NZIZ h[jZs_gby
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Wdki_jlbazZ f_~Z b kihkh[u h[gZjm _gby _]h nZevkbnbc

kh[b_ < B AZbdbgz i_j_jZE mhkRH\Z >Zrdh\ b Df
- k

=j_[_ggbdh\ ? : <k_ h f_~_ mq_[gbd Firgkd =j_[_

Dgb guc >hf — k

=HKL o+0 lg_eh\h~klI\h L_jfbgu b hij_ (

guc j_kmjk@ — 85/ KWWSV GRFV FQWG UX GR >
NZIZ h[jZs_gby

DjbklZzeebazpby f_"Z >We_dHBSJuBKEWWRBYK @EHHMR X
PHG NULVWDOOL]DWVL\D PHGD 7ZIZ h[jZs_gby

K\_~_gby h[ Z\lhjZo

Lm\ur_\Z :ebgZ K klm~\gkdZ N=;HM <H ©0Z[Zjh\kd
NZjkI\_gguc mgb\_jkbl_I wdhghfbdb b ijz\z2 Jhkk
me Lbohhd_ZgkdZy H PDLO ]KHER DY#\DQGH][ UX

@_[h :ggZ <eZ"bfddprg4d_og gZmd ~hp_gl ~hp_gl c
s \uo |_ogheh]lbc b bg"mkljbb iblZgby N=;HM <H ©C
NZjkIN\_gguc mgb\_jkbl_I wdhghfbdb b ijz\z2 Jhkk
me Lbohhd_ZgkdZy H PDLO ]KHER DY#\DQGH][ UX

7XY\WKHYD 6WKGB@W .KDEDURYVN 6WDWH 8QLY!
/IDZ 7UNKRRNHDQVND\D 6WU .KDEDURYVN

“KHER $®@MGLGDWH RI 7THFK 6FLHQFH $VVRFLDYV
YJRRG 7THFKQRORJ\ DQG )RRG ,QGXVWU\ .KDEDURYVN
/IDZ 7LNKRRNHDQVND\D 6WU .KDEDURYVN :
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Lyidbgz ? < = _jl < :
Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb Kb[MID

KJ:<GBL?EVG:Y HP?GD: D:Q?KL<: OE?,H;MEHQGUO
KMO:JGUO BA>?EBC J:AGUO IJHBA<H>BL?E?C

< Zkkhjlbf_gl_azZnbdkbjh\Zgh gZbf_gh\Zgby [ZjZghqguo ba”_ebc j

ijhd \'l g [ZjZghd b oe_[guo iZehq_d qlh khklZ\beh \ kljmdIm
[Z boe [h[mehgqguo ba®_ebc < jZ[hl_ijbf_gyeky f_Ih~ gZ[ex’\ gby
hj]Zghe ilbg_kdzZy hp_gdz dZq_kI\Z' [ZjZghgguo ba”_ebc hij_~ e gZ

Bkke “m_fu_ h[jZapu [ZJZghqguo ba” ebc mizdh\Zgu \ izd_fu JZkk_
AmrdZ k bkihevah\Zgb_f yjdbo dhgljZklguo p\_Ih\ FZjdbjh\dZ h[jZa]
ba”_ebc khhI\_IklI\h\ZeZ |j_[h\Zgbyf LJ LK o+

Dexq_\u_ kepXZZghqgu_ ba”_eby kmrdb kljmdIimjz Zkkhjlbf_glZ hp_c

7\DSNLQD ( 9 *HUW 9 %
6LEHULDQ 8QLYHUVLW\ RI &RQVXPHU &RRSHUDWLRQ

&203$5%$7,9( $66(660(17 2) 7+( 48$/,7< 2) %$.(5<
%5($'&580%6 2) ',))(5(17 0$18)$&785(56

7KH SDSHU H[DPLQHVY WKH DVVRUWPHQW RI EDNHU\ EUHDGFUXP
EUDQGY EDJHOV EUHDG VWLFNV HWF DQG DPRXQWYV IRU
EUHDG DQG EDNHU\ SURGXFWV 7KH DXWKRUV XVH WKH PHWKRG R
DVVHVVPHQW RI WKH TXDOLW\ RI EDNHU\ EUHDGFUXPEV 7KH VDP
EDJV DQG SLOORZ EDJV XVLQJ EULJKW FRQWUDVWLQJ FRORU
UHTXLUHPHQWY RI UHIJXODWRU\ GRFXPHQWYV

.H\ZRUGWJHOV EUHDGFUXPEV DVVRUWPHQW VWUXFWXUH TXI

D oe_[h[mehqguf ba”_ebyf ihgb _gghc \eZ ghklb hlghkylky
ba”_eby Z 1Zd _ kmoZjgu_ ba”_eby oe_[gu_iZehqgdb khehfd

;ZjZghgqgu_ batwlbébye_[h[mehggu_ ba”_eby \ nhjf_ dhevpZz
eZ jZaebgghc \_ebgbgu h[jZah\Zggh]lh "Imlhf djm]Jeh]h k_c
ljmii_ hlghkylky [m[ebdb [ZjZgdb kmrdb b oe_[gu_ iZehqgdt

Hlebgbl_evgu_ hkh[_gghklb [ZjZghgqguo ba”_ebc ij_"klZ
1Z[e

LZ[ebpZ
AN_glbnbpbjmxsb_ ijbagZdb [ZjZghgguo ba”_ebc

<pbA Nhjfz Sbzf_lj lﬁ esngf Frzlkk]z <eZ ghklv
Kmrdk dhevpZ g|_eghqgdb D+ @+D D+
;ZjZgdbhevpZ DD D+ D+ d+
m[ebdbdhevpZ d+0 B+ D+
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H[t_dlhf hp_gdb dZq_klI\Z y\leyebkv kmrdb ba ir_gbqgh

< 1Z[e

ij_~klZ\e_gZ 0zjzdl_jbklibdZ h[t kdih\dokke

ba fmdb ir_gbgghc jZaguo ba]lhlh\bl_e_c b Ihjlh\uo fZjh

HHH ©QZjhbla ]

Gh\hkb[bjkdZ

LZ[ebpZz
Ozjzdl_jbklbdzZ h[t_dlh\ bkke_"h\Zgby
Lhjlh\Zy <b”™ b khdb” b fZI_JbEEkkEZ
f7jdz Balhlhibl_ev fmdb | mizdh\dbg_Ilh| ]
Kmrd2z HHH ©D<:GLK?J<?J3 FmdZ ir|_
ZelZckdZhhkkby celZckddploqgZy |oe;
qZcgzZy|djzc ] :bckd me Yfipkdezjdz/Zd-!balw
©Gbdblbqg? khjlz
Kmrdb HHH ©LhjJh\uc ~hf Fmdz ir|
ijhklu_|©DZjhebgz? Jhkkby | gbqgZy |oe,
© Ag_cP Kzgdl I _1_jImj] fhi_dzjgzyZd-lbajw
Hdly[jvkdZy gZ] \ k khjlZ
Kmrdb | HHH ©Lhj]h\uc ~hf FmdZz ir|
©DZzZ ~Muclhkhevkl\h <dmkghc ?dbfggZy
N _gv? Jhkkby ] Hj_e h[s_]h gZ izZzd_Il ba | w
me Fhkdh\kdZzy lagZg_gh
F O0+0
Kmrdb H:H ©<he kdbc i_dZjvEmdtzkir|
ijhklu_ | kby L\_jkdZy hlebqgZy |oe;
©<he kdHcL\ jv me >Zj\bgz|[hi dzjqzyZd-lPbalw
i_dzZjva khjlz
Kmrd2z Bl :ezrbg ?\]_gbc He|l Amdzg ir_
fbgb Jhkkby J_kim[edphdgZy |oe, d Il bali w
©AZ\h~ | OzZdZkby ] :[ZdZg [hi_degZ))_Z -

:ezrbg:3 me DjzZ\g_gdh D khjlz
<lZJe ij_"klZ\e_g Zkkhjlbf_gl [ZjZghgguo ba”_ebc |
©QZjhbla

ckkhjlbf_gl [ZjZghqguo ba”_ebc

LZ[ebpZz
j_Zebam_fuo HHH ©

M)

GZbf_gh\Zgb_ ba”|ebc Dhebqg_klI\h|gZbf_gh\Zgbhc rl
2 3
;ZjZgdb
;Z2jZgdb k"h[gu_
;Z2jZgdb \Zgbevgu|_
;ZjZgdb k fZdhf
Blh]h 4
Kmrdb
Kmrdb \Zgbevgu_ 3
Kmrdb k fZdhf
Kmrdb k khevx
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HdhggzZgb_ 1Z[e

2 3
Kmrdb p_evgha_jgh\u_
Kmrdb ijhklu_ ir_gbqgu_ 5
Blhlh
;m[ebdb k fZdhf
KhehfdZz

KhehfdZ khe_gZy

KhehfdzZ kez"d2Zy

KhehfdZ \ZgbevgZy

Blhh 5

Oe_[gu_ iZehqgdb

Oe_[gu_iZehgdb k dmg mlhf

Oe_[gu_ iZehqdb ijhkjlu_ ir_
gbggu_

Blh]h

<k_1h

< lzZJe ij_"klzZ\e_g Zkkhjlbf_gl kmr_d ba ir_gbgghc fmdb

LZ[ebpZz
kkhjlbf_gl kmr_d ba ir_gbgghc fmdb j_Zebam_fuo HHH ©C
>hihegbl| ev
GZbf_gh\Zgb_ Khjlghmdujv| FEZkkZ ]
j_p_ilmj_
KmrdZ ZelZckdZy qZcgZy ©Gbdblbqg? khijl nlkmikli\m_|
Kmrdb ijhklu_ © ng_ca \ k lkmiklYm_|I
Kmrdb ©DZ ~uc ~_gv? khjl hnlkmlikI\m_]I
Kmrdb ijhklu_ ©<he kdbc i_dZjyv? khjl hikmlkI\m_I
Kmrdz fbgbh ©AZ\h" :e_rbg:? khjl hikmlkl\m_]|

Kmrdb OE?;GUC >HF IJmfygu_ IjZ"bk)q(b ©FZ\Zgbeb

eurdz? k ZjhfZlhf \Zgbeb 9

Kmrdb K?F?CD: HA;B ©Djhoz?2 |k fZdhf fZd k

KmrdZ ZelZckdZy ©Gbdblbqg? k|fZdhf fzd khjl

Fbgb kmrdb K?F?CD: HA;B k khevx \ k khev
L(n;:;]ddbhffbgb ©G_\kdZy Kmrdz?2 Qb\l llhe b%ﬂqbd kmi_guc

Kmrdb K_f_cdZ Ha[b ©Djhoz?2 \Zgbevgu_ \| k \Zgbebg
Kmrdb ©H]h 2© Djhoz2 \Zgbevgu_ khijl \Zgbebg
Blhlh
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Ba |Z][e ke_"m_1 qlh Zkkhjlbf_gl kmr_d ba ir_gbqggh

gZkgblu\z _| gZbf_gh\Zgbc
< Zkkhjlbf_gl_ fZ]ZabgZ kmrdb ba ir_gbqgghc fmdb k
eyxl ih hl h[{s_]h Zkkhjlbf_glZ kmr_d

kkhjlbf_gl kmr_d \ fZz]Zabg_ hjb_glbjh\Zg gZ jZagu_
ey b \dexqZ_I| kmrdb jZaguo j_p_ilmj

< 1ZJ[e ij_"klz\e_gZ kljmdImjz Zkkhjlbf_glZ kmr_d \ &
p_ilmju b \oh”"ysbo “hihegbl_evguo bg]j_"b_glh\
LZ[ebpZz
KljmdImjz Zkkhjlbf_glZ kmr_d ih j_p_ilmj_
J_p_ilmjz Dhebqg_klI\h rl M~ _evguc \_k

ljihklu_ 5

Memqgr_ggu_ k ~“h[z\dZfb 7

Blh]h

LZdbf h[jZzahf kmrdb k "hihegbl_evgufb ~h[zZ\dZfb \Z
kmr_guc emd ij_"klZ\e_gu \ dhebqg_klIx+_rlrl [_a ~"h[Z\F

Kmrdb ijhklu_ ba ir_gbgghc fmdb \ khklzZ\_ dhlhjuo |
bglj_"b_glu azZgbfzxl h[s_lh Zkkhjlbf_glZ kmr_d
\ fZz]Zabg_ HHH ©QZjhbl® Z gZb[hevrZy ~hey ZKkkhjlb:
kmrdzZfb k jZaebqggufb “hihegbl_evgWpbebgz\dZzdb kmr _
guc emd b-khev

< oh”_ijh\_~_gghc hp_gdb iheghlu fZjdbjh\db b dzZq_k
mklZgh\le_gh qglh m \k_o h[jZaph\ kmr_d ihegZy fZjdbjh\
\j_"~_gby gZ mizdh\dZo hlkmlkl\h\Zeb

Bkke_"m_fu_ h[jZapu kmrdZ ZelZckdZy qZcgZy ©Ghbdbl
©<he’ kdbc i_dzZjva khhiI\_Ikl\mxl hjl]Zghe_ilbg_kdbf ihdZz
mklZgh\le_gguf \ =HKL d+0 Kmrdz fbgh ©AZ\h" :e
dzq_kI\Z gh \gmlj_gg__ khklhygb_ fy]dh\ZIlh_ g_"hklZlh

J_amevlZlu hij_~_e_gby dhwnnbpb_glZ gZ[moZghby ijb

LZ[ebpZz
J_amevlZlu hij_~_e_gby dhwnnbpb_glZ gZ[moZ_fr
bkke_~m_fuo h[jZaph)\

i Dhwnnbph_®hwnnbpb
Gbe_gh\Zgb_F kkZz FZkkZ E_fi_ngZ[moZ_fwkI_ng gZ[m
h oh¢ gZ[mor_g¢c—: g_f_g_1 oZ_fhklb
jZapZ 'MjZKW QD :
gZ\_kdbgZ\_kdp n] ih =HKL| nZdlbg_kdbc
B+ ih jZzkg_Im
2 3 6
KmrdzZ ZelZckdZy
gZcgZy ©Gbldblbg?
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Hdhgqzgb_ IZ]Je

2 3 6
Kmrdb ijhklu_
© /\g_ca
Kmrdb

©DZ ~uc ~_gv?

Kmrdb ijhklu_
©<he’kdbc
i_dZjva

KmrdZ fbgb
©AZ\h" :ezrbg:?

Ih j_amevlzlzf ij_"klzZ\e_gguf \ 1Z[e ke_~m_I qlh m \k_
hl{jZaph\ dhwnnbpb_gl gZ[moZ_fhklb khhI\_IkI\m_1I Ij_[h\Zgb
[hevrbc dhwnnbpb_gl gZ[moZ_fhklb— knmdl[jfbaybzcxAZ\h"
ezrbg:® Z gzZbf_gvrbc ihdZazZl_ev — kmrdhz@pz tuc
A gvd Q_f\ur_ gZ[moz_fhklv bar_ebc |_f “hevr_ hgb khojZ
b emqr_ mk\Zb\Zxlky hj]j]Zgbafhf | d emqr_ ijhiblu\Z_Ilky i
gufb khdzfb

>ey hij_~_e_gby \eZ ghklb kmr_d bkihevam_Iky f_Ih” \ukm
ghklv f_Ih"Z azdexqZ_lky \ \ukmrb\Zgbb gzZ\_kdb ba”_eby ij
I_fi_jZImj_ b \ugbke_gbb ihl_jb fZkku ih hlghr_gbx d gZ\_kc

J _amevlZlu hp_gdb \eZ ghklb bkke_"m_fuo h[jZaph\ ijb\_~

LZ[ebpZz
J _amevlZlu kh~_j Zgby fZkkh\hc ~heb \eZ ghklb \ h[jZap
1 o <‘eZ‘ghk|vdelbq
., kkz L_fi 4 ih =HKL ER
GZbf_gh\Zgb_ h[“_%;g bl v e | pio kgdhzkyqv\ez
g_ [he_ _
KmrdZ ZelZckdZy qZcgZy ©Gbdblbqg?
Kmrdb ijhklu_ © Ngl ca
Kmrdb ©DZ ~uc ~_gv? 5
Kmrdb ijhklu_ ©<he kdhc i_dZjvp
KmrdzZ fbgh ©AZ\h”" :ezrbg:?
lh ~"Zgguf lZ[e \brgh qlh gzZb[hevrZy \eZ ghk+v m h[]

kmrdz fbgbh ©AZ\h” :ezrbg:2 Z gzZbf_gvrZy —kmrdb h[jZapZ «
ijhklu_ ©<he kdbc i_dzZjv® 1Ih\ur_ggZy \eZ ghklv kgb Z_1 it
p_gghklv mom~rzZ_1| \dmk b khdjZszZ_| kjhd ojZg_gby

J_amevlZlu "_ImklZpbhgghc hp_gdb bkke_~m_fuo h[jZa
1Z[e
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LZ[ebpZz

K\h~rguc *_ImklZpbhgguc ebkl hpogdb dzZg kI\Z km
| N —<c
<g_rghcdbrl I | > [
eei\| 952 | = |22| 3N
= ':" 1>0 | 00| £ 0| —
) go — :meoEwN
Lhjlh\zy fZjdz Balhih\Bloe 2o XN ENIENIY
N TN eg s g | Ea
S =S S D o
- a
KmrdzZ ZelZckdBA{# ©D<:GL|
qZcgZy ©GbdKDIe?Ja S 55 4 | 5] 4
Kmrdb ijhkluHHH ©LhjJh\lc
© Ng_c®@ ~hf ©DZjheng5 5 5 4 4 4
HHH ©Lhjlh\lc
Kmrdb A
< hf lhkhevkl\h5 5 5 5 3 3
©DbZz "uc A—gvzdmkghc ?rya
Kmrdb ijhklul H:H
©<he'kdbc ©<he'kdbc i| 5 5 5 5 5 5
i_dzjva dzZjv?
KmrdZ fbgb | BI :ezrbg
©AZ\h" :ezrbg>¥_gbc He_]h\soq 4 4 4 8 4

Lzdbf h[jZahf

ih j_amevlzlzf "_ImklZpbhgghc hp_gdb

xsbc mjh\_gv dZq_kI\Z bkke_"m_fuo h[jZaph\ kmr_d

[Zeeh\ b

[Zeeh)\

b Ihjlh\hc f

L_ogbqg_

kib __ f

guc j_kmjke®d/

=HKL

mkeh\by¥hkd\Z KlZg~rZjlbgnhijf

Lyidbgz
©Kb[bjkdbc

\hkb[bjkd i

hlebggh]h dZghkjlZZpu

Ihjlh\hc fZjdb ©<he kdbc

lhjlh\hc fZjdb ©Gbdblbqg? [Zeeh\ Thjlh\hc f

ohjhr_]h dZg hkj¥zapu Ihjlh\hc fZjdb ©DZ ~uc ~_gva

Zjdb ©AZ\h" :ezrbg:? [Zeez

Kibkhd ebl_jZImju

kdbc j_lezf_gl LZfh _gghlh khxazZ ©lbs_\Zy
Zjdbjh\db? LJ LK <\_~ >We_dljhg
KWSS ZZZ EDVH JDUDQW UX

Ba”_eby oe_[h[mehqgu_ [ZjZghq
F

+0

K\_~ _gby h[ Z\lhjZo

?e_g0gZ <Zig_ijN X9zl _ev :GHH <H P_gljhkhx
mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb?

i D Fzjdkz H PDLO W\DSNLQD DOHQ#



=_jl <ez~bkez\ :e_dhimyjdAdblmcky :GHH <H P_gljhkhxaz
JN ©Kb[bjkdbc mgb\_jkbl_I ihlj_[bl_evkdhc dhhi_jZpbb?
] Gh\hkb[bjkd ij D FZjdkz H PDLO YODGLVODZJHUW

7\DSNLQD (BAR@WRWHU 'HSDUWPHQW RI &RPPRGLW)\ 6
(I[IDPLQDWLRQ 6LEHULDQ 8QLYHUVLW\ Rl &RQVXPHU .
1RYRVLELUVN 5XVVLD GGDQLOHQNR DOHQD#\DQ

*HUW 90D GMWXBBIHQW 6LEHULDQ 8QLYHUVLW\ RI &RQV

ODU[ $YH 1RYRVLELUVN 5XVVLD YODGLVODZJF



M>D

NZ~Axgbgz 2?2 | ;h[ue_\Z H <
N=;HM <H ©Fhkdh\kdZy Jhkm~ZjkI\_ggZy ZdzZ~_fby \_I_j
b [bhl_oghehbbbf D B Kdjy[bgz?

K<HCKL<: F?0H<H=H IHEMN:;JBD:L: DJ:R?GH=H
K 1IJBF?G?GB?F KHEX;BEBABJH<:GGH=H D?J:LBG:

< klzZlv_ jzZzkkfhlj_gh \ebygb_ d_jZlbgZ gZ g_dhlhju_ nbabdh f_oZ
oh\h]h ihemnZ[jbdZlZ djZr_ghlh hdbkebl_evgufp\djZkhjheyfk)\ q_j
djZr_gby bkihevah\Zeb khex[bebabjh\Zgguc d_jZlbg gZghky _]h
dh™_\mx IldZgv ihemnZ[jbdZIZ g_ihkj_~kI\_ggh i_j_~ kh[kI\_ggh dj.
\hc ijhfuldb ey aZdj_ie_gby aZsblgh]l]h wnn_dlZ < oh”_ bkke_"t

guc wnn_dl d_jZlbgz gz k\hckI\Z hdjZr_ggh]h f_oh\h]lh ihemnZzZ[jb
Dexqg_\u_ keHdjZr_gb_ hdbkebl_evgufb djZkbl_eyfb f_oh\hc ihel
jZIbg nbabdh f_oZgbqg_kdb_ k\hckI\Z qg_jguc p\_lI

)DG\XQLQD ( 3 %RE\OHYD 2 9
ORVFRZ 6WDWH $FDGHP\ RI 9HWHUL QB W0\ 0 HEGNLWRAIDEH @
0%$

3523(57,(6 2) 7+( )85 6(0, ),1,6+(' 352'8&76
'<(' 1,7+ 62/8%,/,=(" .(5%$7,1

7KH SDSHU FRQVLGHUV WKH HIITHFW RI NHUDWLQ RQ VRPH S|
VHPL ¢ QLVKHG SURGXFWV ZLWK R[LGDWLYH G\HV WR EODFN F
SURFHVV EHLQJ DSSOLHG WR WKH KDLU DQG VNLQ WLVVXH
SURFHVV LWVHOI DQG DIWHU WKH (¢UVW ZDVKLQJ WR ¢[ WK
WKH SURWHFWLYH HIITHFW RI NHUDWLQ RQ WKH SURSHUWLH

. H\ZRU®RVYLGDWLYH G\HLQJ IXU VHPL ¢QLVKHG SURGXFW
SURSHUWLHVY EODFN FRORXU

< kh\j_f_gghf fbj_ klbev ij_"~ihez]Z_I ijbkmlkl\b_ q_jg
Ajh[_ I d wlhl hil_ghd y\ey_Iky kbf\hehf deZkkbdhb
Ilhgghklb b we_]Zglghklb < f_oh\hf ijhba\h”klI\_ “ey Ih]
gbklhlh Jem[hdh]lh b dZq_kI\_ggh]h gq_jghlh p\_1Z f_oZz
ah\Zlv hdbkebl_evgu_ djZkbl_eb > @

Dzd ba\_klgh jZaebqggu_ obfbq_kdb_ j_ZdIb\u dhlhj
ijhp_kk_ ih”~lhlh\db d djZr_gbx b ijb kzZfhf djZr_gbb fh
gh kdzZau\zZlvky gZ dzZq_klI\_ ihemnZzZ[jbdZlZ b ba”_ebc
i_j_"~ijhba\h~bl_e_f ihyley_Ilky gh\Zy az~ZqzZ \ khhl\_I
hfoh~bfh kha”Zlv g_ lhevdh djZkb\uc Jhlh\uc Ih\Zj gh b
h[mkezZ\eb\Z_1| g_h[oh”~bfhklv ihbkdzZ kj_~kI\ aZsblu f_of
N _evguo wlZiZzo _]1h hi*_edb > @

< jy~_jzZ[hl > @ ij_"~klz\e_gu bkke_~h\Zgby
ij_izjzZlh\ b dhfihabpbc gZ k\hcklI\Z f_oh\h]lh ihemnZ[jt



dbkehlgufb djzZzkbl_eyfb < ~Zgghc klZIv_ ij_"~klzZ\e_gZ ko_fZz
hdbkebl_evgufb djZzkbl_eyfb k ijbf_g_gb_f khex[bebabjh\Zgg
b bamqg_gu g_dhlhju_ k\hcklI\Z ihemnZ[jbdZlZ

< dzZg_kI\_ h[t_dlh\ bkke_~h\Zgby gZfb [uefl\whZg ihemn?
\hc h\gbgu b rdmjhd ghjdb | d wlh gZb[he__ ihimeyjgu_ !
lj_[bl_e_c ba”_ebc

ljb djZr_gbb ngb [ue bkihevah\Zg \klhfh]zlkkeanguc fZ1_j
[bebabjh\Zgguc d_jZlbg ihemqg_gguc ba \hehkZ k_\_jgh]
[m ij_~klzZ\e_gghfm \ izl_gl_ « ©Kihkh[ ihemq_gby d_ |

GZ i_j\hf wlzZi_ jZ[hlu ijh\_eb hp_gdm dzZq_kI\Z f_oh\h]h ih
ih ghjfbjm_fuf ihdZazl_eyf =HKL g+ ©H\gbgz f_oh\Zy
L_ogbg_kdb_ mkeh\by2& b =HKL +0 ©Rdmjdb ghjdb \
gbg_kdb mkeh\by >7Zggu_ ihdzZazZl_eb y\eyxlky [Zahc d
kiI\m_1 h ]hIh\gthb rdmjhd d ijh\_ "_gbx NZevg_crbo ijhp_kkl

MkIZgh\e_gu agZq_gby nbabdh obfbgq_kdbo ihdZaZl_e_c g_
\hlh ihemnZz[jbdzZlZ kh~_j Zgb_ \eZ]b khklZ\beh \ kj_~g_f

fi_jZlmju k\Zjb\Zgby m f_oh\hc h\®gbgwu jdnjphpd—ghjdb

& <h”hjh~guc ihdZazZl_ev gZoh”blky \ ij_6he¢Zo mklzZg
fZIb\gufb "hdmf_glZfb >hdZaZgh qlh hij_~_ey_fu_ nbabd
ihdZzazl_eb khhI\_lklI\h\Zeb Ij_[h\Zgbyf I_ogbqg_kdhc “hdmf_

GZ ke_"mxs_f wlzZi_ jZ[hlu [ueh ijh\_~_gh djZr_gb_ f_o
nZ[jbdzZlZ hdbkebl_evgufb djZkbl_eyfb ih "\mf \ZjbzZglzf k
khex[bebabjh\Zgghlh d_jZlbgZ b [_a g_]h dhgljhev Ko_fz
klz\e_gZ gZ jbk

_j_ndjzZr_gb_f ijh\h*beb jy” ih~]hlh\bl_evguo hi_jZpbc
g_cljZebaZpby b ijhljZz\e_gb_ 1jb g_cljZebaZpbb ih\urzZeb k-
\hehkZ memqrZeb ]b”jhnbevghklv b m~Zeyeb g_"_eZl_evg
< ~"Zgghf ijhp_kk_ gZfb [ueh bkihevah\Zgh ih\_joghklgh Z
kiI\h- /HYHA Bdexgbl_evguf ijhp_kkhf gZ wlZi_ ih~]hlh\db d d
[ueZ h[jzZz[hldZ ihemnZ[jbdZI|Z \ jZkI\hj_ khe_ighlyZ\euo f_lZe«
e _gb_ < gZr_f kemqgZ_ [ue bkihevah\Zg ojhfibd dhlhjuc kihk
ijhgghfm azdj_ie_gbx ib]f_glzZz \ kljmdImj_ \hehkZ b m\_ebqt
ghklv hdjZkdb

G_ihkj_"kI\_ggh i_j_~ djZr_gb_f khex[bebabjh\Zgguc d_jZz
eb gZ \hehkyghc ihdjh\ b dh™_\mx ldZgv kihkh[hf gZfZadb ijl
db | d dhgkbkl_gpby g_ ihal\hey_| bkihevah\Zlv “jm]b_ f
ihdjulby JZkoh” d_jzZlbgZ khklz\be fe gZ rdmjdb ghjdb k
NvX kb fegZ f_oh\mx h\gbgm iehSZ”vx

>ey hdbkebl_evgh]h djZr_gby ihemnZ[jbdZIZ ijbf_gyeb "\Z ¢
ihemg_gby lem[hdh]h g_jgh]lh p\_1Z [_a hll_gdZ b ~hklb _gl
Ih\hlh Thgz | d 52'2/ %ji$8& _NA4hem[h\Zluc hll_ghd Z 52'2/
%/$&. -% fh _I bf_Iv dhjbgg_\Zluc hll_ghd

Ilhke_ djZr_gby i_j\hc ijhfuldb b hlI 'bfzZ ~ey azZdj_ie_gby v
ex[bebabjh\Zgghlh d_jZlbgZ b ijbrZgby [he__ emqgrbo ijhqgh

b.
h
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ih\Ilhjgh gZghkbeb d_jZlbg b hklZ\eyeb gZ ijhe_"dm \ |_
|_f ijhful\Zeb ijhlhgghc oheh”ghc \h~"hc b hl'bfZeb

Jbk Ko_fzZ djZr_gby f_oh\h]lh ihemnZ[jbdzlZz
<ke_ "N aZ djZr_gb_f [ueZ ijh\_~ _gZ hjl]Zghe _ ilbg_kdZ\

Jh f_oh\h]h ihemnZ[jbdZlZ k ijbf_g_gb_f b [_a khex[beb
IbgZ jbk
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Jbk DjZr_guc f_oh\hc ihemnZ[jbdZl
a—f_oh\Zy h\dbsgdmjdb ghjdb Z\l nhlh ? | NZ~xghbgZ

<hehkyghc ihd¢im\hc h\gbgu b rdmjhd ghjdb-h”a d_jZlbgZ
ghjhrguc fy]Jdbc r_edh\bkluc jz\ghf_jgh djZr_guc \ gq_jguc p
iehsZ”b rdmjdb dzZd ih \hehkm 1Zd b ih dh”_\hc IdZgb <he
f_oh\hc h\gbgu b rdmjhd ghjdb Kk*dhjlZztggtf [he__ fy]dbc
r_edh\bkluc [e_klysbc jZ\ghf_jgh djZr_guc \ g_jguc p\_I ih
"b rdmjdb dZd ih \hehkm 1Zd b ih dh”_\hc IdZgb [_a g_"_eZl

GZ ke_"mxs_f wlZi_ jZ[hlu [ueZ ijh\_~ _gZ hp_gdZ dZq_Kkl\:
I1Z f_oh\hc h\gbgu b rdmjhd ghjdb k ijbf_g_gb_f b [_a khex[be
d_jZlbgZ ih ghjfbjm_fuf ihdZazZl_eyf Ilhemqg_ggu_ ihdZaZzZl_e
\Zeb Ij_[h\Zgbyf | _ogbq_kdhc "hdmf_glZpbb b k\b"_1_evkl\h
ghf ijh\_~_gbb ijhp_kkZ djZr_gby

Hkgh\gu_ ihdzZazl_eb dhlhju_ \ebyxl gZ dzZq_kl\h Jhlh\h]l
_eby Z bf_ggh baghkhklhcdhklv ~he]lh\_qghklv b gzZz~_"gl
x| kh[hc hljZz _gb_ nbabdh f_oZgbg_kdbo k\hcklI\ f_oh\h]lh il
> @ LzZdbf h[jZzahf ke_~mxsbf wlZihf jZ[hlu [ueZ hp_g
o0Zgbg_kdbo ihdzZzazl_e_c rdmjhd ghjdb b f_oh\hc h\gbgu "e
Ib\ghklb ijbf_g_gby khex[bebabjh\Zgghlh d_jZlbg2z

AgZqg_gby ihdZaZzZl_e_c ij_~_eZ ijhgghklb ijb jZkly _gbb
ijb jZzaju\_ dh _\hc IdZgb rdmjhd ghjdb [_a ijbf_g_gby d_jZI

eb FIZ b khhiV_IkI\_ggh k ijbf -g\ §p fgd fjZlbgZz

FIZ b khhi\_IkI\_ggh < kemqgZ_ kh rdmjdzZfb f_oh
ij_~_e ijhqghklb ijb jZkly  _gbb m dhgljhevgh]lh h[jZapZ [_a
kl1Z\be hdheh FIZ Z m~"ebg -gb_ ijb kZgjuf\ g _gb_ f
d_jzZlbgz \ kj_"g_f FIZ m~*ebg-—gb_ ijb jZaju\_

Highkbl_evgh g_[hevrb_ jZaebqgby f_oh\h]h ihemnZzZ[jbdZIZ
_f b J[_akhex[bebabjh\Zggh]h d_jZlbgzZ f_""m ihdZaZl_eyfb i
kib ijb jZkly _gbb b m~ebg_gbb ijb jZaju\_ dh _\hc IdZgb fh ¢
I_f qglh [_ehd iehoh ijhgbdZ_1 \ lThesbgmhidh"bgHd_dhajyfh_
fh'gh lhevdh q_j_a ihlh\u_ hI\_jkliby ihju b \hehkygu_ kmfd

< f_oh\hc bg”"mkljbb p_gghklv f_o0zZ \ [hevr_c kl_i_gb hij_
g_klI\hf \hehkygh]h ihdjh\Z o0ZjzZdl_jbamy \g_rgbc \b” ba”_e
\'i_j\mx hqgq_j_"v h[jZsZ_I| \gbfzgb_ ihlj_[bl_ev H~*gbf ba ihc
g_kI\Z djZr_gh]h \hehkygh]h ihdjh\Z ihemnzZ[jbdZI|Z y\ey_Iky
hdjzkdb d jZzaebqguf f_oZgbqg_kdbf \ha”_ckl\byf IZ[ebpZ
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Mklhcgb\hklv \hehkygh]h ihdjh\Z f_oh\h]h ihemnZ[jt
d kmohfm b \eZ ghfm |lj_gbx

<Zjbz Mklhcgb\hklv d Ij_ghx [Zeeu
rgzebabjm_fuc hLZa_m(jZz(hidb ¢ kmohfm d\eZ ghfm
F_oh\Zy h\gbgz Dhgljhev 3 3
4 4
=HKL B+ g_ f_g__ 3 +
Dhgljhe 3
Rdmjdb ghjdb glnev
4 3
=HKL B+ g_ f_g__ 3 +

ljbf_gzghgljhep_a ijbf_g_gby d_jZkbghf_g_gb_f khex[bebabjh
\Zggh]h d_jZlbgZz

Dzd \brgh ba IZ[ebpu mklhcgb\hklv hdjZzkdb d kmohfn
m rdmjhd ghjdb k ijbf_g_gb_f khex[bebabjh\Zgghlh d_jzZlI
_Ih ijbf_g_gby b ihemgbezZz b [ZeeZ khhI\_IkI\_ggh 1Ij
jZaph\ f_oh\hc h\gbgu d mklhcgb\hklb ijb \eZ ghf b kmo
gZ ZgZehlbggZy |I_g~_gpby m rdmjhd k bkihevah\zZgb_f
khklZ\beb [ZeeZ dZ "~uc

LZdbf h[jZahf ihemqg_ggu_ j_amevlZlu ijbf_g_gby khex
d_jZlbgz \ ijhp_kk_ djZr_gby hdbkebl_evgufb djZkbl_ey
"bl_evguc wnn_dl aZsblu f_oh\h]h ihemnZ[jbdZIlZ hl g_
kiI\by obfbg_kdbo j_Z]_glh\ b ihemqg_gby ]Jhlih\hc ijh*mdp
ihdzZzazl_eyfb dzZq_klI\z

Kibkhd ebl_jZImju

Kihkh[ ihemqg_gby d_jZlbgzZ izl_gl JhkkbckdZy
D : B KZih'gbdh\Zz K : DZkiZjvygp G < F_Kkj
b _gehe azy\e him[e- k

;hfue_\Z H < Ih\ur_gb_ dZq_kI\Z f_oh\h]h ihemnz
ihevah\Zgbb khex[bebabjh\Zgghlh d_jZlbgZ "bk «
;h[ue_\Z Hev]Z <Zkbev_\gZ Fhkdh\kdZy Jhki
AN_fby \_I_jbgZjghc f_~bpbgu b fbAd: dgh®h]Bb Kdjy
[bgZ Fhkd\z —K d+Q
;hfue_\Z H < DjZr_gguc f_oh\hc ihemnZ[jbdZl me
ZlZpbhgguo k\hckl\ [ezZz]h"Zjy bkihevah\Zgbx khex]|
d_jzZlbgz H < ;h[ue_\Z : B KZih'gbdh\Z —DhklIxf
L —«<
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;h[ue_\Z H < Khex[bebabjh\Zgguc d_jZlbg dZd aZsblguc
p_kkZo \u”_edb f_oh\h]lh ihemnZ[jbdZIB KHilK gpdlue_\Z

\Z L < KmobghbgZz >baZeg b |_ogheh}tb O+0

;ugdh\Zz B G JZajzZ[hldZ hi*_ehqguo dhfihabpbc gz [Z
guo [_edh\ "ey bkihevah\Zgby \ ijhba\h*klI\ od_0Z "bk«
gZmd ;uqdh\Z BjbgZ GbdheZ_\gZ Fhkd Jhk m
|_oghehdbbhkd\z J=; — k

Bevdh\bg X < JZajz[hldZ [bhihebf_jguo dhfihabpbc "e
pbb k\hckI\ f_oh\h]lh ihemnZ[jbdZlZ Z\lhj_n "bk « dZg’

Bevdh\bg Xeby <bd&hktd\gz — k
AhjbgZz W N DjZr_gb_ f_o0Z jZaebqggufb djZkbl_eyfb
= F A_e_\Z— HG=« — 85/ KWWSV F\EHUOHQLQND UX

NUDVKHQLH PHKD UD]J]OLFKQ\PL NUDVLWHO\DPL nNZ
Q_jguc p\_I \ Bnijbf_g_gb_ iexku b fbgmku— dZd ghkblv
>We _dljhgguc + & jk@WWSV SULVWRU UX FKHUQ\M
SULPHQHQLH SO\XVN\ L PLQXV\ NDN QRVLW NZIZ h
J_"bf "hklmiz k\h[h~guc

K\_~ _gby h[ Z\lhjZo

NZAxgbgZ ?dZIl_jbgZ kmeéhyydZz N=;HM <H ©Fhkdh\kdZy
km~ZjklI\_ggZy Zdz”~_fby \_|I_jbgZjghc f_~bpPBFgu b [bhl_og
bf D B Kdjy[bgZz?2 Jhkkby ] fBtRdRKdjyhegzZzdZ™_

H PDLO GREURHXWUR #PDLO UX
;h[ue_\Z Hev]Z <ZWiZg¥®_\Ngodg gZmd ~hp_gl N=;HM <H

kdh\kdZy ]Jhkm~ZjkI\_ggZy Zdz”_fby \_I_jbgZjghc f_"bpbg
]bb- F<: bf D B Kdjy[bgZz? Jhkkby ] Fhkd\Z me
Kdjy[bgz H PDLO ROJDYDVERE#\D UX

)DG\XQLQD (NOWIHIHQ@W DRVFRZ 6WDWH $FDGHP\ RI 9HW
DQG %LRWHMBKQRENRIADELQ 0%$ 6NU\DELQ $YH ORYV
5XVVLD GREURHXWUR #PDLO UX

%RE\OHYD &DIBGLGEDWH RI 7THFK 6FLHQFH $VVRFLDWH
Rl &RPPRGLW\ 6FLHQFH 7HFKQRORJ\ RI 5DZ ODWHULL
DQG 9HJHWDEOH 2ULJLQ QDPHG DIWHU 6 $ .DVSDU\DC
9HWHULQDU\ OHGLFLQH ® QG 6MWURWEHRKQ®RORJI\ 6NU\DELQ
ORVFRZ 5XVVLD ROJDYDVERE#\D UX
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