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WL:IU <G?>J?GBY DHGP?IPBB %<2' G: 1J?>IJBYLBYO

Klj_fbl_evgh_ jZa\blb_ fh[bevguo mkljhcklI\ b bo nn
\hafh gh&lbaf_gy_1| ijbgpbi \azbfh”~_ckl\by k jZ[hgbfb bgnh
j_kmjkzf \_~v 7"ey h[f_gZ bgnhjfZzpb_c k j_kmjkzZfb b ij
g_h[oh”~bfhklb gZoh”~blvky gZ jZ[hq_f f_kl_ b bf_lv ~hklmi
ljbgpbi jZ[hlu k kh[klI\_gguo mkljhcklhghibhkoya<P"'d
%ULQJ<RXU2ZQBFfYHKWM hl Ih]h gZkdhevdh m~h[gh
bgnhjfZpbhgghfm khljm~gbdm qzZklh az\bkbl _]lh ijhba\h”
Khlijm~gbdzf ijhs_ Z agzZqgbl J[uklj__ b dhfnhjlg__ \uiheg)
mkljhckI\Z b beb k ihfpsesix’ I gbbc dhlhju_ _fm agzZdhfu

G_ klhbl az[u\Zlv h[ h[_ki_g_gbb [_ahiZzkghklb ijb 1Zdhf
i_jkhgZevguo dhfivxl_jh\ wlzZz az”~Zqz y\ey_Ilky kdhj__ h
kms_klI\m_I [hevrh_ gbkeh bgkljmf_glh\ ijh]jZzffguo b ZiizZ
ihaheyxsbo azZsblblv bgnhjfZpbx ijb bkihevah\Zgbb Ij
dhfivxl_jh\ HAgZdh kblmZpby mkeh gy_Iky ijb i_j_oh"
mkljhckI\Zf [hevrbgkl\h dhlhjuo bagZqzZevgh g_ [ueb
bkihevah\zZgb_ \ dhjihjzZlb\ghc kj_~_ A~_kv ih#hldox|l dh
ijh\_j_gguo f_Ih~"h\ b gh\uo j_r_gbctO®iJZ0ed'§b_ fh[bevgufb
ijbeh”_gbyfb b mijZz\e_gb_ fh[bevgufb mkljhcklI\Zfb Ijbf_gy
f_j \dexqZy iheblbdb bgnhjfZpbhgghc [_ahiZkghklb b h[mq
fh gh “h[blvky Ij_[m_fhlazZeps\gggkigb™j_gb_ %<2' fh™ _| b”lb
jZagufb imlyfb < g_dhlhjuo dhfiZgbyo khljm~gbdb ijbghk
mkljhckIi\Zz '\ Th \j_fy dzZd \ “~jm]bo ij_"ezZ]Z_Iky dhfi_c
bkihevah\zgb_ ?7”bgkl\_ggh ijZz\bevgh]h j_r_gby g glkms_Kkl
ijh\h~blv hp_gdm bkoh”y ba dZ ~hc dhgdj_lghc kbimZpbb

ljhp_kk \g_”"j_gby dhgp_ipbb %<2' ~ey dhfiZzgbb fh'gh
ke_"mxsb_ rZ]b

xIl_j\uf rZ]lhf gZ imlb \g_"j_gby \ k\yab k hlkmlkl\b_f
emqgrbo ijZdlbd [ueb hijhku kj_~dhkhdgbbgkdm\evx \uykg_g
bo Ij_[h\Zgbc b ih®_eZgbc

XxGZ \lhjhf wlZi_ [ueZ hij_"~_e_gZ kmffZz \haf_s_gby d
khljm~rgbd klZgh\ysbcky mqgZklgbdhf wlhc ijh]jzZffu

xLj_Ivbf rzZ]lhf gZ imlb \g_"j_gby ih"oh”"Z %<2' klZe
h[gh\e_gb_ dhjgydlbiheblbd dhlhju_ gZ ke_"mxs_f wlZ
ihklz\e_gu \ khhI\_lkI\b_ k dhjihjzZlb\gufb Ij_[h\Zgbyfb [_ah

xB gZdhg_p ihke_~gbf rzZ]hf [ueh kharZgb_ ijZ\be mq:
\ ijhljzff_

GZmqgguc jmdh\hJbKHéeVZjq_gdmy”™ |_og "o Emgl



09 Fe'@jh"ggZmdhj\hdbg@ din_j_gpfheh”"bo mqg_gbo « kim~_gle\
©IHE1L KMQ:KG1 IJH;E?FB G:MDB?

M>D

KZ\q_gdHi :glhghbz<
GZpehgZevgbc Z\eZpecgbc mge\_jkbl_

<IJH<:>@?GGY * < MDJ:2G1

exlh]lh jhdm mdjzZz€gkvde hi_jZlhjb fh[eevgh]lh a\fy
©Db€\klZj2 |Z ©OFLK Mdjz€gZé+hlihaZeb GZ \gihyZI* ogheh]ec
* A _j7Z\hx [meh \b”ree_gh qZklhlge ~eZFZphgb F=p
F=p I1Z F=p Hi_jZlhjb [m*m\ZIbfmlv f_j_"m yde [Z
gZ |_ogheh]«€ 8076 8076 8QLYHUVDO ORELOH:t pPHOHFRPF
kleevgbdkbXl_fZ Ij_Ilvhlh ihdheeggy jhajhl[e_gzZ "ey f_j_~
ie"\bs_ggy ki_dljZzevgh€ _n_dlb\ghkle 1Z ijhimkdghZoa~Zlghl
\bdhjbklh\m}lvky |_ogheh]ey jR"OIB"hKkLGHEDQG &RGH 'LYLV
OXOWLSOH $FFHVYV
L_ogheh]e€ * fZxlv \_klvdm jd4&yd-
X <bkhdz ijhimkdgZ a”~Zlgeklv K_j_"gy r\b~deklv KklZg
Flelk_d
x Af_gr_ggy ihim'ghkle Z[hg_glkvdbo 1Z [Zah\bo klZgp-c
af_grblvky g_]Zlb\gbc \ieb\ jZ*«ho\bev gZ a“hjh\Ty ex”t
X ljhklhlzZz gzZklhlgh]lh ieZgm\Zggy
X le"\bs_ggykydh_j_~Zqe "Zgbo aZ jZomghd mkmg_ggy a
[Zz]1ZIhijhf_g_\hfm jhaih\kx”~" _gg-
X >hklmigeklv ydekgh]h \eAr_ha\fyadm
X l*"\bs_ggy [_ai_db
X ?n_dlb\g_ \bdhjbklZggy jZ**hgZklhlgh]h ki_dljz
<ijh\z~"_ggy * fZlbf_ ihablb\gbc \ieb\ gZ jhal\gkhdZ_dhghf:
I1Zdh® gZ jha\blhd f_j_"« gZklmigh]lh ihdheeggy \ fZc[mlgvhfm
Hkgh\ghx i_j_rdh~hx "ey e+gl_ljZp*€ kmqgZkgbo |_ogheh]:
g_"hfhle_geklv fe" \ezZ~rgbfb kljmdImjZfb
M ~hih\ene h[]h\hjx}Ivky iblZggy kijhfh ghkle mdjzZz€gkvdkt
j_Zeealm\zl ¥_j_"e az fekypel\ Lzdh™ h[]h\hjx}Ivky fh'e
\ijh\z~"_ggy |I_ogheh]+€ g_I\_jlhlh ihdheeggy gZc[eb gbf qZkh

GZmdh\bc d ik \WWHZjq_gdihg” | _og 4YZpnd!
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?keb [jZlv \h \gbfZgb_ qglh m [hevr_c gqZklb ihevah\ZI_e_
dhffmgbdzZlhju beb kfZjlnhgu k \hafh ghklvx \uoh”Z \ bgl
k_Iv djud h]ljZzgbqgb\Z_I lhevdh ihklZ\sbdb mkem] b g_j_glZ
fh{bevguc bgl_jg_I 1jb \hafh'ghklb bkihevah\Zgby bgl_jg_
ijb jZklms_c ihimeyjghklb [m~_I| klj_fbl_evgh gZ[bjZIv gbke
ijb \k_c ijhimkdghc kihkh[ghklbhijk®*le_gguo f_klZo [m
i_j_lim ZIvky 1_j_ljmadz 1zd "_ fh _Il ijhbkoh”blv \ f_klZo
gZijbf_j gz dhdhbqghijbylby beb mqg_[guo aZ\_~_gbc

Qlh[u ba[_"Zlv ih~"h[gh]lh bgpb”~_glZz b ~Zlv \hafh ghkl
dZqg_kI\_gguf bgl_hdkhllhfggh \ fhf_gl g_h[oh”bfhklb gm'g
kbkl_fm fhgblhjbg]Z dhlhjzy ~Zkl \hafh ghklv dhgdj_Igh \t&
ijhf_"mld_ ihdjulby dhebqg_kI\h h b”Zxsbo ih”dexqg_gbc
dhebqg_kl\h \hafhguo |I_ogbq_kdb Lzd °“_ ijbgylvIb_ju ijl
\j_f_ggh]lh jZkrbj_gby Z[hg glh\ b m\_ebgblv ihlhd ljZnbd:
|Jh|mkngy kihkh[ghklv m g_ [m~_l gm'gZ 1Ijb gZebgbb ~
lzd "_ fh'gh hl|bfbabjh\Z|V ihe_agmx iehszZ”v kzZfh]lh ihd
ijhimkdgmx kihkh[ghklw _ h]["oh'Wdhh b gZzh[hjhl mf_gvrblv ]"
h[hjm~h\Zgby g_ bkihevam_Ilky

F_Ih~"bdZ azZdexqZ_lky \ Ihf qlhfu gZ dZjl_ ihdjulby h
[Zah\uo ;K b fh[bevguo klzgpbc FK Dz ~Zy lhqdzZ g2ZzZi
dhlhjuc [m~_1 f_gylvky \ bazZhlbkdZhjkh  _gghklb b hi_jZlhj
Z\IhfzZlbdz |jbgbfZeb f_ju gZijbf_j m\_ebq_gby beb mf_g
khk_~gbo ;K beb i_j_\hadZ FK dhlhjzZzy g_ aZ]ljm _gZ kh\k
glh [m~_1 \b~rgh gZ lhc "_ dZjl_ ihdjulby

Lhgqdb gz dzjl_ fhlmv kg2_ihZvdh bgnhjfZpbx h[ Z[hg_gl
i_j_q_gv jZaebgguo ihdZaZgbc gZijbf_j ihdZazZgby f_I_ r
\hafh ghklv m\b~_Ilv ijbgbgm i_j_]ljmazZ ijb hlkmlkl\bb ibd
ih~"dexqg_gbc beb f_klzZ dmgghklb ;K mjh\_gv kbhghez \t&
ih\ur_gby b kiz~z Zdlb\ghklb

K wdhghfbg_kdhc lhqdb aj_gby ijb \g_”j _gb_ IZdhc kbkl
g_klb azljzlu 1jb bkihevah\Zgbb z j_kmjku dhlhju_ [m?”
jZa”"zZq_ ljZnbdZz [m~AmI bklhevah\ZIvky [he__ jZpbhg

ihgmV\\h\zZz\ dZq_kI\_gguc ihlhd 1jZnbdZz hg_gv [ukljh
dZq_kl\_gghc mkem]_ b fh[bevguc ldglkliggl | @Zdhg fp_fhc
gZklvx glh ~Zkl ihl_gpbzZe "ey "Zevg_cr_]lh bamqg_gby
ijhba\h”bl_evghklb

GZmqgguc jmdh\b2MNDéaédoh\bq |_og gZiphdkkhj
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I17J?0H> BGL?JG?L: EX>?C D BGL?JG?LM <?S?C G: MDJ:BG"
KH<J?F?GGH? KHKLHYGB?

K ihyle_gb_f gh\uo \ukhdhkdhjhklguaojhkhdgenhpj hi_jb~Zqgb
A"Zgguo gbdhlh g_ m2b\blv jZagh]lh jh~Z ijbeh”_gbyfb b ijh]jzffg
dhlhjh_ ihfh]lz_l jy~h\hfm h[u\Zl_ex \ ihbkd_ g_h[oh”bfuo Ih
h[s_gby \ khpbZevguo k_Ilyo ihdmidzf \ bgl_jg_I| fZ]ZabgZo
mijZyehkv gq_eh\_dhf Bf_ggh ihevah\Zl_ev ijbgbfZe j_r_gb_
g_h[oh~bfh bf_ggh k_cqZk wlh IZd gZau\Z_fuc ©bgl_jg_I ex”_c
fhf_glz wlhlh J[ueh ~hklZlhggh gZ k_]lh~gyrgbc ~_gv [mj
jh[hihl_ogbdZ kbkl_fu bkdnghkEe gdltlh b 1Zd _ ihkl_i_ggh g
mijZ\e_gby h[t_dIZfb [_a mqgZklby g_eh\_dZ azZihegy_Ilky \k_ [
©Bgl_jg_I \_s_c?

<gZklhys__ \j_fy kms_kI\m_1I \hafh ghklv b~_glbnbpbjh\ZIlv
ij_"~_lu [ulZz b \bjlmZevgu_ h[t_dlwmjn@dbnhlddpgzpbb 1Zdbf ~_
h[jZzahf dZd b hiI*_evguo itegdahdZl_eex”\c LZdbf h[jZahf \
fhlml [ulv bgl_]jbjhAEjddmMx k_Ilv \azZbfhilthjlkec hgb fh]lml
\azZbfh”_ckl\h\ZIv "Jm] k "jm]hf beb k ex/vfftj_Ihgkmbb IA_sb
\_s_c gZoh~ylky | _i_jv gZ h~rghf mM[h\dlhk ekkefbh\Zgby y\eyxlk
mkljhcki\Z \_sb b bo \azbfh~_ckl\b_ f_"m kh[hc beb k \
Ij_~f_Ihf bkke_~h\Zgby kem' bl ijbf_g_gb_ bgl_jg_IZ \_s_c
I_ogheh]bb bgl_jg_lzZ \_sijh[e&Z lirdaZsblu k_Ib P_ev bkke_"h\z
ZgZeba kh\j_f_ggh]lh jugdzZ bgl_jg_IZ \_s_c \ MdjZbg_ ey hij_
jZa\blby b \g_"j_gby ~"Zggu®klvoghphdbc ~bZiZahg kh\j_f_ggt
I_ogheh]bc dhlhju_ fh gh h[t_~bgblv k iyfhkmod R \dp&qZz
%OXHWRRWK *:Ib | ~ < klyab k wlbf fh'gh \u”_eblv ke_"mxs
az™"Zqb \ jZza\blbb bgl_jg_I| \_s_c klZg~"ZjlbaZpby b mgbnbdZpb
dZd kZfbo ©\_s_c? 1Zd b dZgZeh\ i_j_~Zgb ~Zgguo hf'"m \_sZ1
\_sZfb JF aZsbs_gghklv k_Ib \ ehdZevghf b Jeh[Zev
Zml_glbnbdZpby h[t_dIh\ \ k_Ib fzZkrlZ[bjm_fhkib k_Ib gZ~_“gh
gZkljhcd_ b wdkiemZlZpbb fhgblhjbg] b m|JZ\e_gb_ k_lvx
0jZg_gb_ "Zpgtdgguf)RUPDW gZ |_jjblhjbb MdjZbgu \ 1h~i
hdheh feg kfZjlnhgh\ LZd _ Zmdpbhg gZklhlgh]h ~bZiZahg
ihdZazZe ]hlh\ghklv hi_jzZlhjh\ klyab d dhgdmj_glghc [hjv[_ aZ
i_j_"Zgb "Zgguo qlh ih~I\_j"~Z_| ijHpghey_hblheh\gmkdjZbgkdh]h
jugdZ i_j_clb d ihbkdm ihlj_[bl_evkdhc bgnhjfZpbb gq_j_a Bgl_j
mkljhckI\Zo Lzd _ ihevah\Zl_eb djhf_ ihemq_gby bgnhjfZpbb
k\hb ©mfgu_2 mkljhckl\Z “ey o0jZg_gby b h[jZ[hldblgwW”gguo gZ
dzZjlhgdb imevl I_e_\bahjzZz i_qZlv Zngbf jwbhlm fh gh ~_eZlv
\u\h”u h Ihf qlh jZza\blb_ bgl_jg_IZ \_s_c \ MdjZbg_ [m~_1 \ [eb

GZmqgguc jmdh\tHblilLd¥eld@g” |_og YZmal
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6KHYFKXBSLULSRQA®UFRGH QN
1DWLRQDO DYLDWLRQ X

$1$/<6,6 2) $'9$17$*(6 $1' 1((' 2) ,03/(0(17$7,21
2) 9,578%/ 6<67(06 ,1 7(/(&20081,&$7,216

2QH RI WKH PDLQ WUHQGY LQ WKH DUHD RI WHOHFR
WKH YLUWXDO FDSDEHLWZRULNY NRKIHWEBBRRDWOR @ HV F U
WKH VHSDUDWLRQ RI D UHVRXUFH RU UHTXHVW IRU
GHOLYHU\ RI WKDW VHUYLFH :LWK YLUWXDO PHPRU\
DFFHVV WR PRUH PHPRW LQK/DUD QU HSK\WILBPDWKH EDFN
GDWD WR GLVN VWRUDJH
7KH YLUWXDOL]DWLRQ KDV D UDQJH RI DGYDQWDJH\
DQG ZRUNLQJ VWDWLRQV
Xx7KH IOH[LELOLW\ RI PDQDJLQJ WKH V\VWHP UHVR
RITKLSPHQW FKDUDFWHULVWLFV
Xx+LJKIIHFWLYH XVH RI UHVRXUFH ,W LV SRVVLEOI
WKH VI\VWHP ZKLOH LPSOHPHQWLQJ WKH YLUWXDO V\\V
X$GYDQFHG EDFNXS V\VWHP 'UDPDWLFDOO\ T
PHFKDQLVPV
Xx7KH DELOLWR @ IRX WHDVB®/ISRZHUV
7KHUH LV DELOLW\ WR UHDVVLJQ WKH DPRXQW RI
FRPELQLQJ WZR RU PRUH YLUWXDO V\VWHPV DW D \
UHGLUHFWLRQ RI WKH SRZHU IURP RQH ODGH® RDIGLV
UDLVHV VXFK EHQHILW DV HIILFLHQW UHVRXUFH XVH
DELOLW\ RI IDVW V\WVWHP GXSOLFDWLRQ ERWK WR V
JHQHUDOO\ VLPSOLI\LQJ EDFNXS V\VWHPV IRRIUMRYW ML
VIVWHPV DW GVWRUDIW FBBXBUV VXFK DV 90ZDUH 9L
$PRQJ WKH OHDGLQJ EXVLQHVV FKDOOHQJHV FRQIU
HIITHFWLYH XWLOL]DWLRQ RI ,7 LQIUDVWUXFWXUH UF
LQLWLDWLYHV DQ@WLUQH[WRLRUWD QIYDDGIRY DO FKDQJH
VHQVH RI XUJHQF\ LV WKH FRQWLQXHG FOLPDWH RI ,
UHJXODWRU\ UHTXLUHPHQWY O9LUWXDOL]DWLRQ LV D
DOORZV VNLOOHGHBO®RQPUHDWMYR VROXWLRQV WR VX
6LPLODUO\ YLUWXDOL]DWLRQ WHFKQLTXHV FDQ EH
LQFOXGLQJ QHWZRUNV VWRUDJH ODSWRS RU VHU}
DSSOLFDWLRQV

GZmdh\bc d ik \WWHZjq_gdihg” | _og YZpnd!
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<bjlmZebaZpbyZ[hj\ugbkebl _evguo | kmkihZg gguc hl
ZiizZjZlghc j_ZebaZlpbbh[_ki_qb\Zxs__ eh]lbg_kdmx bahe
\ugbkebl_evguo ijhp_kkh\ \uihegy_fuo gZ h”ghf nbabqg_kdh
klZzgh\blvky \k_ ihimeyjg_c b gZ ~Zgguc fhf_gl klZzez ©fh~"
<bjlmZebaZpby " _eblky\pZmjbebridpbllZ\e gjtbeeh  gbc
k_j\_jh¥»zZ\Zclih]lh\hjbh \bjlmZebazZpbb ijbeh’ _gbc WIh I1Zdhc
\bjilmZebaZpbb ijb dhlhjhf ijhbkoh”bl baheypby ijbeh _gby h
kbkl_fu GZaulZ_lky 1Z#hh2'iR0hERIXDZQHYLFHHjbg_kb
K\VhZKh[kI\_ggwkljhckl\h

Kms_klI\mlZzdzy ijh[gZfBIgbdb ijbghkyl gZ jZ[hlm kh[kI\_g
fhi{bevgu_ mkljhckI\Z b g_ hl*_eyxl jZ[hg__ hl ebggh]lh keb\
a\hgdb ihglm b ijbeh’ _gby \ h~”bg ihlhd k i_jkhgZevgufb *
iulz_lky [hjhlvky gZqgZevkl\h LZd ihhib2ZkvjilmBedbywZpbb
bf_xszZy f_klh gZ fh[bevguo mKiijdkl\Zohevah\Zl_ev ijbghkbl
k\hc ghml[md b k g_]h ih~rdexqZ_|ky d ehdzZevghc k_Ib dhfi
\bjlmZevgu_ ~_kdlhiu ijhljzffu "ey \_~_gby [bag_kZz
mklZgh\le_gguo hWhalghb dijbgl_jZo b_¥ "aZBexqZ_lky \ Ihf qglh[u
aZimklblv ~"\_ hi_jZpbhggu_ kbkl_fu g2 hbgladdkfzZhlhhghf
jZa~_eblv _1h ijhkljzgkl\h gZ ebqgh_ b dhjihjZlb\gh_ <bjl
gZklv aZrbnjh\zZgzZ qlh ij_~hl\jZsZ_1 \agbohijlk&hlb gb\g _kr
k_j\bkh\ k dhgnb”_gpbZevgufb ~Zggufb I_jkhgZevgZy qZ
iheghklvx hl~*_e_gZ hl dhjihjZzlb\ghc b ihevah\zZl_ev fh'_1 \aZz
g_c dZd h[uggh nhlh]ljZnbjh\ZIv kdZgb\Zlv ijbeh _gby jZ]
ihglhe<k_ [hevr_hdvi_ ex”_c bkihevamxl k\hb kh[kI\_ggu_ kf.
Ney jZ[hlu khanrz\Zy ~hihegbl_evgu_ ijh[e_fu kem'[ [_a
f_g_~f_glZ <bjlmZebaZpby iha\hey_| Z~fbgbkljZIhjzf [_ahi
ihA_j"b\ZIv bkihevah\Zgb_ kh[klI\_gguo mkljhckRA[Wlely dhjihjZ
Bkoh”y ba \ur_gZibkzZggh]h y kagblzZx glh 1Zzdhc ih”oh?
ijh mdlb\_g ihkdhevdm ihalhey_| khljm~rgbdzf dhfiZzgbb bk
i_jkhgZevgu_ |_e_nhgu 7ey [bag_kZ mf_gvrZy jZkoh”u gZ
h[kem b\Zgb_ gh\uo mkljhckl\

GzZmdh\he\dhbh&k Lebagxakbkl gl
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FH;1EVGBO F?J?@

< N"Zgbc qZk fh[eevge hi_jZlhjb B\gkbha\bbBAbzdlijhihgm\Z
gh\s ihkem]b gZ hkgh\s \bagZq_ggy fekpy jhalZrm\Zggy Z]
ekgmxlv 1zde klzg”zjlb f_j_°~ *60 &'0O( /7( [ "~_deevdZz
fhieevgh]h ihabpex\Zggy
L_hj_Ibggh kbkl_fb \bagZq_ggy fekp_agZohbdagiybldha'
dhhj*bgZlb Z[hg_glZ a lhggeklx ~h ~_deevdho ~_kylde\ f
Zevl_jgZlb\hx kbkl_fzf Jeh[Zevgh]h kmimlgbdh\h]h ihabp:
gZ |_jblhje€ h[kem]h\m\Zggy fh[eevgbo f_j_°
AZ\"Zggy ihabpehgm\Zggy fh[eevgboZd4Zzé_rzhghiZlibga”|
\bagZq_ggy €0 fekpy jhalZrm\zZggy \ f_"Zo kleevgbdh\bo f_
iheh”_ggy fh[eevgh]h ZizZjzlZ fh mlv [mlb \bdhjbklZge Ijb hl
jZ"*hkb]gZee\ gZijyfhd ijboh*m ZfieeIm~Z « qZk aZljbfdb
:fieelm~Z kblgzZee\ gZAlggbao\ZIb \e~klZgv fe ' i_j_"Z\:
ijbcfzgq_f H"*gZd gZ ijZdlbpe je\_gv kb]gZee\ fh[eevgh]h
ijbchfm aZe_"blv \er 1Zdh]h \_ebdh]h gbkeZ ijbgbg sh \ [e
fh™_ azZ[_ai_qblb g_h[os”"gm Ihqgeklv \bagZq\mywkipkpy -
ydhkle “hihfe'ghlh izZzjzf_Ijz
GZijyfhd ijboh"m kblgzZee\ fh _ Z\IhfZlbgqgh \bagZqgZlbk:
nZa kb]gZees\ gZ _e_f_glZo Zgl_gb Fh'gZ IZdh" \bdhjbklh\
klzgpec jhalZrh\Zgbo ih kmke~kl\m <bdhjbklZdgklvk_dlh]
\k_kijyfh\Zgbo “hal\hey} \bagZgblb gZijyfhd ijboh"m kb]
lhggeklx
;eevreklv ekgmxgbo kbkl_f \bagZq_ggy fekp_agZoh” _ggy
f_j_ " [Zam}lvky gZ ljvho kmgzZkgbo dhgdmjmxgbo I_ogheh]e
xl_ogheh]*€ qZkm ijb[mlly RR$$SUULFID O azkgh\z
\bfejx\Zgge <« ihje\gygge <gl_j\Zes\ gZkm ijhoh” _gc
fh{eevghlh I_e_nhgm Z[hg_glZ "h ~_deevdho [Zah\bo
xl_ogheh]+€ jeagbpe qZke\ 27' 2EVHUYHG 7LPH 'LIII
\bfejx\Zgge ¢ ihje\gyggs agdkmZighoh”~ _ggy kb]gZes
N_deevdho [Zah\bo klZgpec *“h fh[eevgh]h I_e_nhgm .
xl_ogheh]*€ kmfes_ggy fh[eevgbo |I_e_nhge\ a ijbcfzZq
jZrehgZ\«1ZB3€€ $VVLVWHG *OREDO 3RVLWLRQLQJ
\[mA*h\m\Zggrjb8f&zys\ fhleevge |_e_nhgb
GZ kvh]h~gergec ~_gv ]Jheh\ghx ijh[e_fhx } |I_ sh [eev
o\bexxlvky azZ k\hx dhgne~_gpecgeklv Ih[lh \bagZqg_ggy fe-
€ogv]h "halhem

GZmdh\bc dzxi\Hblbagxdkbkl_gl
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lhee]_gvdh H H
GZpehgZevgbc Z\gApjkhbD g\

F?LH>B HILBF1A:PHLHD1< LIJ:NIDM X?®?20 /7(

L_ogheh]ey /7( kl\hj_gZ ki_peZevgh 7~ey gZ"Zggy gZ "eey(
fh[eevghlh dZgZem “~hklmim ~h f_j_ "¢ ,QWHUQHW e+a je\g_f r
klZpehgZjgbfb dZgZezfb atfy&dial_fM aZdezZ”_g kihke[ ie"\bs
_n_dlb\ghkle \bdhjbklZzggy j_kmjkRfmfh)z «f_j_ "o gZ azkz"Zz
kzfhhjlZgeazZp*€ 6HOI 2UJDQL]DWLRQ 1HWZRUN 621 e_]dl
ekgmxgbf egl_jn_ckzf fh”meyf 1Z ijhlhdheZf dmm\Zdgly f_j_"_
hkgh\ge kdezZ”~h\e qZklbgb dhgp_ip+*€ 621 yde djblbgge “ey kl\hj

kZzfhdhgne]lmiZ BQIXQEO D\ Z\IhfZlbqgg_ klI\hj_ggy [Zah\hx Kl
i_j_esdm kmke~rgeo klZgp¥XWRBRBWHG 1HLJKERXU 5HODWLR
ijbagZq_ggy &H®ARZrIm\Zggy jZ"hiZjZf_lje\ qZklhlb sh \bdhjl
N"ey dhgljhex ¢gl_jn_j_gpec ihlm ghkle kb]lgZem \bijhfegx\Zgg)
Zgl_ghb

FzZfhhilbfeaZpZylhfZlbgg_ \bagZq_ggy iZjzZf_Ilje\ [Zah\bo Kkl
aZ[_ai_gmxlv gZc\bsm fhw lefkemyhrkhZggy Z[hg_gle\ agZoh” _g
kmke~rgeo klZgpec 1Z \b*"Ze_ggy g_Zdlb\gbo kmke~e\ dhhj*bgZp
af_gr_ggy e<gl_jn_j_gp*€ fe° kmke~rgefb [Zah\bfb klZgpeyfb hil
o_g™h\_jm ¢ dhgne]lmjZp+€ 4R6

kzfh\ergh\g_gd_ \dexqZ} “h k_[_ Z\IhfZlbgg_ \bagZq_ggy \-
h[ez”~gZggy <+ \*~ih\e*gm j_dhgne]lmjZpex f_j_ydhf jZah\b&fh\kL
klZgpe€

KzZf_ 1ZdZ ]¢[jb”gZ ko_fzZ \az}fhne€ fe* [Zah\bfb klZgpeyfb « h
dhgp_ip*€62A( Lh[\hf_j_"« /BR1 fh gZ \b"eeblb ~_deevdZ ]heh\
_e_f_gle\ lheh\g_ y*jh yd_ d_jm} k_]f_glhf f_j_"e [Zah\e IZ fh
\Z eb\bfb izjzf_Iljzfb } ijhimkdgZ kijhfh geklv ;K 1Z ijhimkdgZz
dZgZem sh ihlj_[m} dh'gZ FKgKtg_ gagiybidlmtblv ~h i_j_jhaih”e
FK fe' ;K a mjZom\Zggyf djbl_jex je\ghfejghkle azZ\ZglZ _ggy Jb

X
(8

mc mc
mC MC

Mc

Mc

Jbk |_j_jhaih”ee Z[hg_gle\ ihlhd621fe" ;K \ /7(
GZmdh\bc d#jdvgheZjq_gdihg” | _og YEZmal
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Dhijhkl evh
GZpeeygbc Z\eZpecgbc mge\_jkbl_|

IJH?DLM<:GGY RBJHDHKFM=H<H=H >HKLMIM
A <BDHJBKL:GGYF L?0OGHEH=12 321

Jha\blhd kmgzZkgbo | _e_dhfmgedZpecgbo kbklkfZgpngh\bc
e ZiZjZImjb mseevg_ ggy Ith@mnglcyjhlg’kg_Ip\]leb\gorbo _e_f
f_j_"e e_dljha\ yAdhm_glkvdm eegex M dhgp_ip°*€ kljmd
e dIJha\ yadm a y\behky gdf\_j_itigyd[hg_ glkvdh]h Ahkimin
h[} gm} yd eegexZa\ yadkhZldm\Zggy sh azZ[_ai_gm} i_j_"Z
ihlhdm ~h Z[hg_glZz

GZc\Z eb\erbf az\~Zggyf jhalbldm f_j_"¢ |I_e_dhfmgedZ|
ijh[e_f f_j_"¢ Z[hg_glkvdh]lh “hklmim sh ~“ha\hey} a”“eckgb
ki_dljm ihkem] ihgbgZxgb \P* PikEKN]fLNA* |_e_nhggZ aZ]Zz
dhjbklm\zZggy 1Z pbnjh\Z a +gl_J]jZpe}x kem [ ~h kmgZkgbc
fZdkbfZevgh \bdhjbklh\mxlv ekgmxqge f_j_"_\e j_kmjkb m Ih
eege*€ fekp_\bo I_e_nhggbo f_j_°

M jhalbldm f_j_° Z[hg2gkkwdm hmfh\gh fh'gZ \b”eeblb ¢
_1Zib 1_jrbc _l¥ddhjbklZggy Z[hg_glkvdh€ eesge€ ~ey h[fe
egrhx egnhjfZpe}x \ kfmae dZgZem lhgZevgh€ gqZkhiy\Z LQ
\mavdhkfm]h\hx PA1K |Z h[feg egnhjfZpe}x "eyZxkdihib kfm]
g_"hklZlgvh Lj_ledbdhbklZggy rbjhdhkfm]h\h]l]h PA1K 1Z
fh eb\hkl_c h[fegm \e~ h egnhjfZpe}x Q_I\bfbjbkl Zggy
| _e dhfmg dZpecgbo f_j_~ "ey |l_e_f_"~bpbghb

<‘_ [Zz]1Z1lh jhde\ \ MdjzZz€ge }\jhi_ckvdbo djZ€&¥xo -+ K
iblZggy ijh ©ih\gm aZfegm fe”e gZ hilbdm?2 :e_ j_amevlZl }
['6/ sh az[_ai_gmxlv i_j_~Zgqm \bkhdhr\b”rdekgbo pbnjh
ekgmxgbfb kvh]h~ge dZ[_evgbfb eegeyfb aZcfmlv e<"bjm:
[m~re\gbplle f_j_° Z[hg_lkkkmdm]lhLh[Ih ©fe«*v aZdhiZgzZ \ a_
"Ze_dh s_ g_ f_jl\z2 yd dZ mlv jhadgk[gbdb ['6/

HjlZgeaZpe+€ rbjhdhkfm]lh\h]l]h Z[hg_glkvdh]lh ~hklimim
I_ogheh]«€ 321 ijb ijh\_~_ge ~Zggbo~hke+” _gv "halhe
ijh_dIm\Zggy aguyZoaz\ible\ dee}gle\ ijZ\bevgh [m"m\ZIb f.
gZ jZggec klZ"€ mgbdZlb ihfbehd + hljbfm\Zlb gZcdjZse i
iZjzf_ljzf

Gzmdh\bc d+j3\ghHZjq_ddg” | _og 4YEmg!
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H"Zjg_gdh J K
GZpehgZevgbcbz\nzgpcgkbl | Db€\
IHI?J?>GY HP1GD: <:JLHKL1 F?2J?@1 /7(
Jha\blhd |I_e_dhfmgedZpecgbo f_j_~ gZjZaes } h”"ge}x a g:

azZ™Zq hkdeevdb sh~gy af[eevrm}lvky ihlj_[Z \ rbjhdhkfm]
<ijh\Z~"mxgb I_ogheh]ex /7( aZ[_ai_qm}hvinkdghd sa”dgdyghlkle
afeevr_ggy r\b~dhkle 1Z agb” _ggy \Zjlhkle i_j_"~Zqe “"Zgbo Dh
\e~rdjblb ~ey k_[_ gh\e ihkem]b yde jZger_ g_ [meb ~hkIimig
[_a”jhlh\hfm ~hklmie

GZ “Zev \ Mdjz€ge /7( “hke \\Z Z}Ivky |I_bghaly]ljJoh®fZklm
\"_ kvh]lh~ge \hgZ j_Zeeah\ZgZ \ [Z]Zlvho djZ€gZo k\elm
azZ\Z~hklecdeklv r\b~rdeklv i_j_"Zqe |Z Z~Zilh\Zgeklv ~h \Z"d
kblgZees\ qeldh \e”rih\erZ} kmqgZkgbf \bfh]zZf "ey fmevibk_j
<ijh\z~" _ggy lzZdh€ hajheblv hi_jzlhjzf agZggh af_grblb dZie
azZljzlb jharbjblb ki_dlj ihkem] « I _ogheh]ec I1Z \e~Agmlgh ie™\b

F_Ihx ~Zgh€ jh[hlb } \b\g_ggy pe<}€ I_ogheh]e€ [Z jhajh]
aZ[_ai_q_ggy “ey \b[hjm h[eZ~gZggy ijb ihdbc*hhajfZ¢gmaghd_j\b
€€ \Zjlhkle 1Z i_jeh”m hdmighkle Z~"_ iblZggy \ijh\Z""_gg)
MdjzZz€ges } gZkvh]lh”rge “h\hees ZdImZevgbf

Jhajh[e_g_ ijh]jzZfg_ aZ[_ai_q_ggy “h\hee ijhkl_ m \bdhjb
\b[hjm h[ezZz”gZggy <+ jhajZomgdm \Zjlhldm\zZthihdZd¥d-khajz
[Zah\bo klZgp-c

lekey aZimkdm ijh]jZfb afy\ey}lvky \edgh a aZijhihgh\Zg
gZlbkg_gg- gz ZgefZpex \erM\Z}Ivky iklihjegdm gz
KWWSV UX ZLNLSHGADIjRWg Z\ZNyle /I1Zd ~+€ jhajZomghd g
deevdhKdah\bo klZgpec Z[h i_j_o*™ “h \b[hjm h[eZ”gZgQgy

< oh”e |_klh\hlh aZimkdm ijh]jZzfgh]lh azZ[_ai_q_ggy [m\ jha
ih[m~h\b f_j_"e /7( \ Db€\kvdec h[eZkle Deevdeklv ihl_gp-
kdez~z} Z[hg_gle\ Z g_h[oe"gZ drgpdeklv [FbBh\bo Kl
\b[hje h[eZ”"gZggy [meh h[jZgh \bjh[gbdZ ydbc aZj_dhf_g”~m\
ihklZgZevgbdhf dhfmlZpecgh]h hfe@&X¥FdRy O\ KXWIHPV?2a <jZoh\r
\ke dhfihg_glb 1Z aZljzZlb gZ \klZgh\e_ggy |1Z gZeZrlm\Zggy h[
ijh_lh\Zgh€ f_j_"+ [m”~_ dhrim\ZIbjg

LZzdbf gqbghf \ j_amevlZle \bdhgZggy jh[hlb [meh jhajh[e
aZ[_ai_q_ggy ”“ey ihe_]Jr_ggy _IZim ijh_dlm\Zggy f_j_ "¢ 1jh
g_h[oe*gm deevdeklv [Zah\bo klZgpec IZ aZlZevdimb kmfm
f_j_"¢« Z Ihfm fh _ [mlb \bdhjbklZgZ hi_jzlhjzZfb kleevgbdh\h]h
i_j\bgghlh jhajZomgdm \Zjlhkle f_j_"e /7(
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>pbdzZy G <
GZpbhgZevguc Z\bZpbhgguc mgb\_jkl

DHFFML:LHJU KBKL?EBU6&2 P?E?KHH;JIKAIGHBO
BKIHEVAH<:GBY

Nbjfz &LV#Rvlh ijbagZgguc eb”_j \ kn_j_ k_l_\uo |I_
H[{hjm~h\Zgb_ dhlhjh_ hgZ \uimkdzZ_I ij_"gZagZq_gh "ey
dim]Z \hijhkh\ d ijbf_jm 1Zdbo dZd i_j_"ZqZ ]Jhehkh\uo ~Z
\b~A_hbah[jZz _gby \ fZKrlZé¥xgupe b ehdZevguo k_I_c Hlebo
hkh[_gghklvx h[hjm~h\Zgby dhfiZgbb &LVFR kqgblZ_Ilky 1]b
ih\ur_ggZy ijhba\h~bl_evghklv [_ahizkghklv b gzZ”~_"ghklv
mkljhckl\ &LVFR _klv hi_jZpbhggZy kbkl_fZ &LWER \(2f6 h
mkljhckI\hf

Lbiu k_l_\uo mkljhd&djrimlbazZlhju & MFRIZIhju &LVFR
AMZilb\gu_ j_r_gb_ &LVFR \ kn_j_ [_ahiZkghklb

DhffmlZlhju gZaulzZ_fu_ _s_ i_j_dexqgZl_eyfb dzd
nmgdpbhgbjmxl gZ dZgZevghf mjh\g_ fh~_eby2j@apbijbfygy
ehdZevghc k_Ib gz k_]f_glu Z 1Zd _ h[t_~bg_gby ihemg
g_[hevrbo ehdZevguo k_I_c DhffmlZlhju kh”_j Zl [hevrh_
bf_xI \ukhdmx ijhba\h~bl_evghklv b fhlml g_ Ihevdh jZ
k_1f_glu gh b jzaljZidhblgdbzkthh[s_gbc f_""m jZaebqggufb ma
~Ajm] Ajm]Z

lj_bfms_kI\Z bkihevah\Zgby dhffmlZlhjh\ &,6&2

¥ <ukhdh_ dZqg_klI\h h[kem b\Zgby deb_glh\

T lj_djzkgh_ h[kem b\Zgb_ b mjh\gb ~hkimiz

¥ Mf_gvr_gb_ azljzl gZ ihlj_[e_gb_ j_kmjkh\ b gZ we_dlIjl

f:7rZilZpby d baf_g_gbyf [bag_kZ b BL

f;_ahizkghklv b kh[ex”_gb_ ghjfZlb\h\

T Ij_\hkoh”"gZy aZsblZ dZiblZeh\eh _gbc

<u\h?

LZdbf h[jZzahf dhffmlZlhju &LVFR ij_"~klZ\eyx| kh[hc keh
b dz ~h_ \uihegy_I| hij_~_e_ggmx nmgdpbx ljZ\bevgh
gXxljh_ggu_ mkljhckI\Z kihkh[gu jZ[hlIZlv 1h~Zfb [_a k[h_)\
Ah\_jblv IZdmx jZ[hIm ih \g_"j_gbx b mklZgh\d_ ki_pbZebk
gZqbgzZ_Ilky g_ihkj_~kI\_ggh k \u[hjZ &LVFR

GZmqgguc jmdh\bh&«bB_eebagkBdbkl_gl
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<B;1J HILBF:EVGH=H <B>M FH>MEYP12 IJB IH;M>H<1
?DKI?IJBF?GL:EVGH2 FH>?E1 A:OBS?GH=H D:G:EM
D?JM<:GGY ;IE:

Hkgh\lghx \bfh]lhx ijb klI\hj_gge aZobs_gh€ kbkl_fb a\ yac
aZ[_ai_q_ggy fh ebj\hkIgqe ~"Zgbo ea aZ”Zghx r\b~deklx « cff
ihfbedb ijb \_ebdbo \e~klZgyo f¢* E: « IDM

Jbk

A jbk \bieb\Z} sh ae+ a[eevr_ggyf ihabpecghkle fh mey
[*Ih\h€ ihfbedb a[eevrm}lvky >ey is~ljbfdb azZ”~Zgh]h je\gy
g_h[dbgh a[eevrm\ZIb \er*ghr_ggy kb]l]gZe rmf <KR gZ \oh?”e ij
"hpeevgbf } \bdhjbklZggy [Z]ZIlhihabpecgh€ fh"meype+€ leevdb
fe' ;IE: « IDM “"ey i_j_"Zqe [*evrh]lh h[ky]lm egnhjfZpe€ [_a
kfm]lb qgZzZklhl >ey aZ[_ai_qeygh€f2danMghkle al\ yadm g_h|
\bdhjbklh\m\ZIlb _g_jl_Ibggh gZc\b]ergerelZd¢bydh treyhi&
nZah\Z fZgeimeypey %36. <« d\Z"jZImjgZ nZah\Z fZgeimeypey

>ey [hjhlv[b a [Zz]1ZIhijhf_g_\eklx kb]gZe-\ ckgm}
fmevibie_dkm\ZgglylhagZevgbf gqzZklhlgbf ih”eehf dZgZee\ 2)'
_n_dlb\gh azZklhkh\m}Ivky \ [_a”jhlh\bo f_j_"Zo :LIL IZ :LOD]

<bkhdz ki_dljZzevgZ _n_dlb\geklv 2)'0 fh"meype+€ aZ[_ai_
[ebavdbf jhalZrm\Zggyf qZklhl kmke~geo i*"g_kgb&kydheb\Zg:
kieevgh 1Zd sh[ kb]gZeb \keo i**g_kgbo [meb hjlhl]hgZevg-

Yd ijZ\beh qgbf [eevr_ qgbkeh ie*g_kgbo Ibf f_gr_ \ieb\
kb]gZem h[mfh\e_gbo [Z]ZIhijhf_g_\bf jhaih\kx”"_ggyf H~"gZzZ
"h mkdezZ”g_ggy ZiZjZlmjb <« ~h a[eevr]lofgeym ked\hZ gmg lkd
"hie_je\kvdh]lh _n_dlm M ~_ydbo \biZz*dZo ijb \_ebdhfm ~hi
2)'0\1jZqZ} k\h€ i_j \Z]b \ pvhfm \biZ~Adm djzZsbf \ZjezZglhf }
hrghqgzklhlgh€ fh*"meype+€ "ey i_j_"Zqe kb]J]gZem

HI°_ g_h[os*gh \b[jZlb hilbdZldvgm~de&kygbo ijb azZzklhkm\Zz
2)'0 "ey i_j_"Zqe “"Zgbo gZ ;IE:

Kibkhd \bdhjbklZgbo ~°
5LFKDUG 91 3DV XEUHOHVYV PXOWLPHGLD FRPPXQLFDWIL
%RVWRQ /RQGRQ s
Kdeyj Pbnjh\Zy kl\yav L_hj_lbqg_kdbbdgrKglhu igbhifzgl_gb_ Ba”
bkij 1_j k Zgle +F KBayZl| _evkdbc ~"hf ©<bevyfka F

GzZmdh\bc dtjle\lgbdaexd |_og gZmua_khj
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FH>?EX<:GGY JH;HLB 29(58xXI?@1 6'1

6'l 6RIWZDUBHG 1HWEZRUNE€QHhgnelmjh\Zgz ftj ~Z
Zjo-l_dlij p_gljZzeeah\Zgh€ ih[m~h\b dhfi{xl_jgbo f_j_
i_j_og_k_gge nmgdpehgZevghkle fZjrjmlbazZlhje\ 1Z dhffmlZzl
dlgljhe jZ Py dhgp_ipey fzZ} jy” i_j_\Z] 1Zdbo yd i*"\bs
i_j_"™Zqe ijb \_ebdbo h[f}fZo [|jZnedm kijhs_ggy mijz\
fh eb\eklv \bthkaZggy Ahrzldel "ey Z~Mfegekljm\Zggy f
gZeZrlm\Zggy 4R6 1Z $&/ lhsh ung\rkeh}byrgﬂ[mnlmenghkl
Ney j_ZeeaZpoE §11ZdZ dhjihjzZlb\gbo f_j_"Zo f_j_"Zo ijh\Zc”

GZ kvh]h~rgergec ~_gv *kgmxlv 1Zde hkgh\gf _fi I'*b j_Ze-a

X F_j_"Z gZ ki_peZevgbo aZa\bgqZc 2SHQIORZ dhfm

X F_j_"Z gZ [Za*\KZ])_JiZp+€ ljZnedm

X F_j_"Z 2YHUOD\ gZ [Za* \*jlmZevgbo dhfmlZIlhje\

ljb ih[m~h\e 2¥YHUOD\bdhjbklh\mxIvky ijh]jZzfge dhfml

gZijbdezZz” 2SHQ Y6ZLWFK sh \klZgh\exxlvky gZG¥jimZe
ijhljzfgbo dhfmlZlhjZo gZeZrih\mHyvkyepdmf2dZgphbib ihjlZfb -
\eNih\enrgeklv \ejlmZevgbo I1Z neabqggbo ihjle\ Z \"_ neabqge
kh[hx Img_eyfb Ko_fzZ IZdh€ f_j_"« ah[jZ _gZ gZ jbk

Jbk Fh~_ev 2AYHU©OB\1

< ihje\gygge a ZiZjZlghx j_ZeeaZpe}x g Z‘Irjbfdhfij}b[-ev
i_j_"Zqe "Zgbo GZ ijZdlbpe "ey f_¥eeaXpPH 22/dHdOlo-"
deZkl_jb k_j\_je\ ~ey jhafes_ ggy \ejlmZevgbo fZrbg Ijhl_ k
IZdh]h ie?"oh”m } | sh €€ fh° gZ jhalhjgmlb gZ [Zae+ \"_ <kg!

Fh~_ex\@g jh[hlb 2YHWPODB\fh _ ~hihfh]lb gZ ijZdlbpe hp
1Zde IZjZf ljb f_j_" yd r\b~de klv fZjrimlbaZp+€ 1Z ydek
ljZnedm hpegblb kdezZ~geklv mijZ\eeggy 1Zdhx f_j_"_x FI
2YHUOP\'m gZ [Zae skgmxgh€ neabdyhZevghfm &zZdezZ"e
ijh\_"~_ggy _dki_jbf_qgle\ a 6'1 I_kim\zZggyf "h”rZlde\ $3, "e
pvhfm Jh[h|Z -kgquh€ f_j_"« g_ [m~_ ihjmr_gz 2z~ _
afegx\Zlb gZeZrim\Zggy ZiZjZlgbo aZkh[e\

GZmdh\bc dzjd\gEbdH" "Zjgdddh olg gZmhep _gl



09 Fe'@jh"ggZmdhj\hdbg@ din_j_gpfheh”"bo mqg_gbo « kim~_gle\
©IHE1L KMQ:KG1 IJH;E?FB G:MDB?

M>D

[Zdmfh\Z : H
GZpehgZevgbc Z\eZpecgbDmE§e+\_jkbl_
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>ey dhfnhjlghlh i_j_[m\Zggy \ [m"bgdm \Z eb\e 1Zds ~je[gbp
e \heh]eklv k\e eklv ikhheljgekllak\:e_ 1Zdh™ “m _ \Z eb\m jhev \
ajmggeklv d_jm\Zggy fedjhdeesfZlhf \ [m"bgdm >ey aZ[_ai_o
i_j_[m\Zggy \ dh ghfm kmgzZkghfm [mMm*bgdm \klZgh\e
dhg”bpehgm\Zggy \_glbeype*€ |Z hiZe_ggy : ]Zjfh\k=ogm e+« ae
pbo kbkl_f azZ[_ai_gm} Z\IhfZlbah\ZgZ kbkl_fZ mijZ\eeggy <
g _g_jgbfb dhfmgedZpeyfb \ aZe_"ghkle \er azZ~rZgbo iZjZ1
ijbfes_gge 1jb afege I_fi_jZImjb \heh]lhkle hk\ele_ghkle « aZe
ex b \ ijbfes_g@¢tmV\Z}Ivky dhjblm\Zggy j_]lmex\Zggy =+ -
g_h[oe~gbo iZjZf_lje\

NlhfZlbah\ZgZ kbkl_fZ mijZ\eeggyf ih[m~"h\ZgZ gZ hkgh\s h
ijhljzfgh]lh dhgljhe_jZ dhljbc jhafes_gbc \ h”ghfm a ijbfes_g
kbkl_fb >Zee dhgljhe_jaa*"2gm &y « \bdhgzZ\qbfb ijbkljhyfb

ljbgpbi nmgdpehgm\Zggy kbkl_fb azZzkgh\Zgbc gZ a[hje hp
iZjZf_lje\ fedjhdesfZIlm hdj_fbo ijbfes_gv |I_fi_jZImjZz \heh]:
ih\eljy M ijbfes_ggyo "_ ihlje[gZ ZiB jjO\fdfZdjEzdenfXl
az~Zgbo f_"Zo \klZgh\exxlvky aZkh[b \bfejx\Zggy I1Z mijZ\ee«g

=gmgdijh]jzfg_ aZ[_ai_gq_ggh dhpghphehljZ ~halhey} agZq
afeevrblb deevdeklv fh'eb\bo j_"bfe\ jh[hlb Z\lhfZlbah\Zg
mijZ\eeggy M ijhp_ke jh[hlb \eZkgbd jZibbgh nd hfdljheli\ZIb
fedjhdesfZl m ijbfes_gge * afegx\Zlb gZeZrim\Zggy kbkl_fb mi
gZ \_ebdbo \e~rklZgyo az\*ydb ie*dexq_gbo ~h ijh]jZfh\Zc
dhfmgedZpecgbo ijbkljh€\

LZdh® ZzZ\IhfzZlbah\ZzgzZz kbkl_fZ ~halhey} _dhgbffbdb _g_j]h
ex"bgzZ c”_ a "hfm e« kih\esZ} kbklI_fm sh ©y ierh\2 \hgZ i_j.
_dhghfegqgh]lh _g_jlhkih b\Zggy leevdb ie*ljbfmxgb fegefZe
iZjzf_lijb AZ iZjm ]Jh~bg ~h Ih]lh yd \eZkgbd ih\_jg_Ivky ~h~hf
kbkl_fz \bc”_ gZvghfigdi2f_Iljb + "~h\_~_ mfh\b fedjhde«fZl
g_h[oe~gbo

LZdbf gbghf ijb \bdhjbklZgge Z\lIhfZlbah\Zgh€ kbkl_fb
fh eb\eklv klI\hjblb eg”b\e"mZevgbc fedjhdesfzZl [_aihk_j_"g
defgZlb [m~"bgdm <hgZ ~“ha\hey} _dhghfhbldb_kilplfizje kghkh az
\b[hjm kbkl_f "ey ie~ljbfdb izjzf_lje\ fedjhdesfZIlm LZdh" ]}
\e~rnZe _ghlh mijZ\eeggy iZjZf_ljZfb fedjhde+fZIm az ~hihfh]h
egl_jg_Im Mydbc*vajmqgbc qZk fh gz aZclb \ kbkl_fm mij
\enrj_Imex\ZIlb g_hkeZfgkjb Z[h qZk \dexqg_ggy i_\gh€ kbkl_
h[eZ"gZggy

GZmdh\bc dj3\gWHZjq_gdihg” | _og 4YZpnd!
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GZ kvh]h~rgergec ~_gv jhalhjgmlb "hfErgxhfej\bymel}lvky c
I1Zd ijhklh yd p_ a~Z}lvky gZ i_jrbc ihleyr >Ze_dh g_ az\
kb]gZe \ dh ghfm dmilhgdm [m~Abg@mhZhf dj\lZfjlojihfbehd fb
\bagZqzyfhzevg_ fekp_ ~ey lhgdb "hkimim gZ ydhfm azZ[_a
ijbchf "ey dee}glkvdbo ijbkljh€\

Sh[ jharbjblb jzZ”~emk ihdjblly )L jfhsgZL \bdhjbklZIb "_y
f_Ih"b

Afegblb jhafes_ggy fZjrimlbazlhjz Z[h Ihgdb "“hklmim
i j rdhé aZ\Z’\ yde af_grmxlv jZ~remk "o&f h[eZ ggjgy* :L
i_j_rdh”™ \ "bleh\bo [m*"bgdZo \bkimizZxlv klegb fedjho\bevh'
I_e_nhgb Djef Ihlh fh eb\h \Zjlh afe)ddlldbgZgehh_jgZth]h
h[eZ~"gZggy sh[ mgbdgmlb az\z~"

<bdhjbkdZlah\gergx f_j_~_\m d2jlé&m az\'*b gmleb\hkl:
\[m~h\Zgbo f_j_"_\bo JZjth&lZIigvh sh[ hjl]Zgeam\Zlb gZ~ecc
a lhgdhx ~“hklmim fZjrimlbaZlhjhf Hkh[eb\h p_ ZdImZev
ieZgr_Ile\

Hgh\blb Zgl_gm fZjrimlbazZlggd klimihL Zgl_gb gZ
[*evrhkle [Zah\bo klZgpec [_aijh\e*gh]lh a\ yadm fh gz =&
_n_dlb\ge Z[h ~h~ZIb s hrgm |hgdm “hklimim<_edtde fZjr
ijbfes_ggy vyd ijZ\beh \bfz]Zxlv g_ [+evr_ ~\ho Ihghd ~hkl
dhfize€ fh mlv \bthkah\m\ZIb A_kyldb Thghd “hklmim M |
ierdexqgblb i_j\bggbc [_ jh|h\bC fZjrimlbaZzZlhj lhgdm ~
af}”~gZlb a <grbfb dZ[_e_f (WKHUQHW [h ~hfZrge [_a”jhlt
lhqdb "hklmim aZa\bqgzZc g_ kirhrdmxlaklykfe™ ~gvh

>h~Zlb "\hgZijzZ\e_gbc i*"klkd{\gZoem. ~ey [_a”jhlh\bo ijbkl
L)L i*~"kbex\Zq kb]JgZem VLIJQDO ERRVWHU is~dexqZ}
lhgdb “hklimimlUde«tgle\ \ fekpe ier}" 9299y Zgl_gb >\hgZij:
ie"kexxlv kblgZe \ h[ho gZijyfdZo i_j_"~Zqge e« ijbchfm <h
Ney_j_"Zde)L "\hdzZgzZevgbc jZz~eha\ yahd

>h~Zlb YL j_iel;ja”jhlh\bc ih\lhjx\Zq j_pel_Z\lhghfgbc
ijbkljec ydbc jhafesm}lvky \ f_"Zo ~hky ghkle [_AMjdh\h]h
lhgdb ~hklimim J_iel_jb 1Zd a\zZg- jharbjx\Zqge "eZiZah
Mhklhjhggvh€ j_ljZgkeypecgh€)kkBpbpZ2€-VePedlglb yde az
"Ze_dh \en i_j\bggh]h fZjrjmlbazlhjzZz lhgdb "hklmim fh"
af}”gZlbky a :/$ljgljZgkeylh]j

AZklhkm\Zggy gZ\_"~_gbo f_lh”e\ gZ~Zeh [ afh]lm hilbfZ
\bdhjbklh\m\zZlb 1Z ajh[blb ch]h klZ[.evgbf a\fyahd ydbc ¢
g_\e"q}fgbf qbggbdhf ~ey h[fegm IZ i_j_"Zqe egnhjfZpe€ gZ

GzZmdh\bc dtjH\ghdZe+q Zkbkl_gl
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KmqgzZzkge I_g”_gpe*€ i*"\bs_ggy _g_jlh_n_dlb\ghkle ie*"kbkl_1
K \breeyxlv "§B\gkhk IZ Iekgh ih\fyazZg- gZijyfdb ag
_g_jlh\"b\Zggy ;K IZ \bdhjbklZggy Zevl_jgZlb\gbo " _j_e “b\e
a \bljzl ih\YfyaZzgbo a _dkiemZIlZpe+}x [Zah\bo klZgpec €0 fh™
limib

\bljZlb gZ _dkiemZlZpex h[eZ*gZggy ;K
\bljZlb g@kiemZlZpex eegec a\fyadm
\bljzZlb gz _dkiemzZl|ZpfAiqkglbgdkhhjm”?

Ihfe® hkgh\gbo \bljzl ih\fyaZgbo a h[kem]h\m\Zggyf gZ _dk
[Zah\h€ klZgp+*€ [eevrZ iheh\bgZ ihdezZz”_gZ gZ _g_jlhihkl
lj_IbgZ _g_jl*€ \bdhjpkiaymthvkfe gbo kbkl_f Z kZf_ hoheh”’
"ble_ggy

Ijb jhafes_gge [Zah\bo klZgpec \ f_"Zo feklZo Z[h ih[eb:
imgdle\ ijh[e_f a hj]ZgeaZpe+}x _g_jlh b\e_ggy aZa\bqgZc g_ \b
I1Zd yd «kgm} fh eb\eklv ie*dexq_gdyhfhjfekp Mh®iZéddr ydsh
ie"dexq_ggy ~h _e_dljhf_jydh€ aijpmbgb g_fh eb\h Z[h azgZz
\bljzlg_ \bdhjbklh\mxlv Z\Ihghfge ~"_j_eZ “b\e_ggy

?g_jlhkih"b\Zggy dhgdj_Ilgh€ [Zah\h€ klZgp+€ aZe_"blv \e"
GZijbdez” dheb\Zgbwjb_fjbaXh~blv ~h afegb gZ\ZglZ _ggy gZ
hoheh””_ggy LZdh" kih b\ZgzZ ihim geklv aZe_"blv \en dee
Z[hg_gle\

<bMeeyxlv *_deevdZ reyoe\ agb _ggy _g_jlhkih b\Zggy

hgh\e_ggy aZklZjeeh]h h[eZ~gZggy

kbkl_fb "bgzfeqghlh _g_jlhal_j_"_ggy

\bghkge jZ*"eh[ehdb |Z jhaih”ee_ge* Zgl_gge* kbkl_fb
m~rhkdhgZe_ggy "hihfe'gbo kbkl_f

\bdhjbklZggy Zevl_jgZlb\gbo ~" _j_e “ble_ggy

< af_gr_gge \bljzl gz _g_jlhkih b\Zggy ;K ijehjbl_Igbf g:
\bdhjbklZggy Zevl_jgZlb\gbo ~ _j_e "ble_l@ykh[gZgibklie Zev
_g_jl*€ hljbfzZzgh€ \e~ Zevl_jgZlb\gbo ~"_j e “ble_ggy =« |
fh eb\h jhajZom\zZlb az "hihfhlhx ki_peZevgh€ fh"_e+s 12
aZ[_ai_q_ggy yd gZijbdez®» ©+20(52 <bdhjbklZggy "Zgbo fl
hpegblb kh[e\Zjleklv g_gle€ljhhljbfZgh€ \e”r Je[jb~rgh€ kbklI_fb
_e_dljhghk-€ sh “ha\heblv \b[jZlb hilbfZevg_ jer_ggy "e
\biz~rdih~e[ge ijh_dlb \"_ agZoh”ylvky gZ jhajh[Mdjz@8gZ@Zg+€ ©

GzZmdh\bc d+jd\Ebd"Zjqdgah |_og YkZmd
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©OHKGH<B L?HJ12 D1E?

>bkpbieegZ 3Hkgh\b |I_hje€ dee” klZ\blv aZ f_Im

gZ[mlly klm~_glZfb agZgv ¢ gZ\bde\ g_h[o**gbo "ey
"bkpbieeg jzZ~eh_e_dljhggh]lh ijhneex 7ey aZ[_ai_q_ggy
hiZzgm\Zggy gh\h]lh h[eZ”~gZggy \ ijhp_ke kZfhklecgh€ ijZdlb

aZk\h}ggy fZhbgghh\Zgbo f_Ih”"amZg2£edljhggbo ko_

ihdez”~_gbo \ hkgh\m kmqgzZkgbo i*”"oh”e\ "h ~eZ]ghklbdb -
eZ"m jZ"*h_e_dljhggh€ ZiZjZImjb

>hkylg_ggx I1Zdh€ dhfie_dkgh€ f_Ib ijbk\yg_ge ¢« eZ[hjz
\bdhgzZgges eZ[hjzZlhjgbo jh[el kim™hdbs[bjB}Zfbk (DHFWUR
:RUNEHQFK ko_fm Ihlh Z[h egrh]lh ijbkljhx ijh\h”bly
oZjzdl_jbklbd ko_fb az ~hihfh]lhx \ejIm2Z\évgjxdZenhghbjphev
ijbez~e\ dj_keblv ]jZnedb sh \erh[jZ Zxlv j_amevlZlb \b
kim~_gl ih\bg_&lIbjhi\hajZomgdb hkgh\gbo oZjzdl_jbklbd ~h
ijbkljh€\ gZ ie~klZ\s kijhs_gbo nhjfme \b\g_gbo m dmjke
j_amevlZle\ fh~_ex\Zggy ijh\_*_ghlh gZ hkgh\s ~hkblv
ijh]jzfb (OHFWURQLFV :RUNEHQFK <ijkijl's optho gBEahkgimg
"hkblv g_kdezZ~gbo fh”"_e_c \b\q_gbo m dmjke ©Hkgh\b
kIlm~_glm gZhggh hpegblb agZqgbfeklv hljbfZgbo agZgv

e_ 1Zdbc ie”oe” fZ} o kmll}\bc g_"heed AZ [Zah\bc dj
I1Zdh™ I_hjey ohqzZ c¢ j_ZepzahdiZgdehg~"gh€ dhfiTxI_jgh€ ij
F_Ih~bggh ijZ\eevgh [meh [ ihje\gylb h[b™\Z |_hj_Ibqc
_dki_jbf_glhf

Lhim f_lhx jh[hlb } jhajh[dZn#2dljlkm fi&h\_~_ggy \bfejx\Zg
€0 ZfieslmZ&hhlgbo oZzZjzdl_jbklbd ZgZeelbgmtba jhajZo
oZjzZdl_jbklbd m jZfdZo deZkbgqgh€ |_hje€ neevlje\ |1Z qgb
Ahihfhlhx ijhljzfb (OHFWURQLFV :RUNEHQFK

GZmdh\bc dxpYogblddheAg™eafZl gZméhp_gl
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GZ kvh]h~gergec N"_gvZezmedp*bg¥]&€Z agZqggh]lh jhalbldm <« h
} l_g”_gpey fh™r_jgeaZpe€ jZMh\_mpgzdgbggaZih\eljygbf jmohf
aZkh[e\ a\fyadm gZihjZhrZp+rE hZjbfZggy ydekgh€ jZ~ehehdZp
egnhjfZpe-£€ g_h[os~gh ihklecg_ ihdjZsddag¥_o[-aghn\bo |2
oZjzZdl_jbklbd LLO jZ~ehehdZpecgbo klZgpec JEK \~hkdhg
jhajh{dZz gh\bo f_lh”e\ h[jh[db kb]gZe-\ ie"\®s _Iggy _n
klZ[eevghkle pbd f_I
AZ"NZqghklzZ\e_gzZ \ ijhdgkZm ~"WwKe gge g_J]Zmke\kvdh]h o0Zjzdl
kbl]gZe+\ sh ihljZieyxlv ~h ijbcfZevgh]lh ljZthlrpeJERXxIwkyh[hle
MZ ijbdeZ”b kb]gZee\ sh fZxlv IZdbc jhaih”ee
i_jrbct p_ kmfer ldgtjbh Kkhy sh \e~[b\Z}Ivky \e” pees
]ZmkeYkivd mfm
AjmlbcefimevkgZ ZazZ\
>ey _n_dlb\gh]lh \bdhjbklZggy ¢ gnhjfZp+€ hljbfZgh€ \ ijhp.
\Z eb\hgjhh[blb Zelhjblf a~Zlgbc \by\blb jeagbpx \¢" ghjfZevgh
ydhfh]Z IlhgqgerZ[_ai_gmxqb ijb pvhfm klZ[eevgeklv <fh\ejgh
ljb\n] b
:elhjblf \by\le_ggy g_lZmkh\hkle aZzijhihgh\ZgbcD\ jh[hle [
djbl_g<Z[lrehdZeshghbfZewfgn*\hklhjlkg§m\bjerm\ZteigijAbe
\ hkgh\e ydh]h e_"blv jhajZidimghpe}lgdeghzkbf_lje€ « _dkp
\b[+jdb

LZdbc Ze]lhjblf fh _ [mlb j_Zeeah\Zgbc gZ ijh]jZfh\Zg
egl_ljZevgec ko_fe IE1K <« \[m~h\Zgbc m Kbl sgmhijfApggh€ |
KIH1 JEK

GZmdh\bc d+fle\gjhlhi_gdh|_og gZmm_khij
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6RIWZDHIHQHG 6WIGLRbkI_jfZ*eha\ yadm ijh]jZfgc
aZ[_aiggywdhjbklh\m}lvky #Hd*megype-£€ lzd + "ey ~_fh”?
jZ"*hkblgZe-\ Ijb \bdhjbkilZgbgzévygbc dhkix}l_jy~jhf
ex[bl_evkydheshklZgpe€ azZ\*ydb ghfm ijZdlbggh[\jhkadbh[ky]
kblgZiem dez”~Z}Ivky 9Z ijhljZfg ggwnZ[yai gaZimkdzZ}lvky
i_jkhgZevghfm dhfi xI_je Z[h d_jm} jh[hlhx N _ydbo
ki_peZeecahfezigbghp_khjgbo ijbkljh€\ ijbagZq_gbo ~ey h[jh
F_1Z 1Zdhlh i®fokMhjblb kbkl_fm ydz fh _ ijbcfZlb « i_
ijZzdlbggh pdAviZzhkb]gZeb az ~hihfhlhx ijh]ljZzfghlh az[_ai_
lgmqgdbf « Z~2Zilb\gbf

+DFN5) h”bg a ]Z~ _l\ 6RIWZDUH 'HILQHG 5DGLR a
ijbchfm jZ~ehkb]gZeses\ \eo/ F=p "h ==p +DFN5) } ~_j_
ZiZjzZlghx ieZlnhjfhx fh™_bdhbklAgbc yd 86% ijbez”
azZijh]ljzfh\zgbc ~ey Z\lhghfgh€ jh[hlb m ydhkle jZ~ne
jZ™ehi_j_"Z\ZqX jkeyZieZlb g_k_ gZ kh[dh&3Imjh\Zgbc q-i
d_jmxgbc ®h@ljhe_j 1Zdh” j_Zeesam} rbgm 86% ”"ey a\ ye
gZezZlh”~" 1dg¥\Zjecghlh i_j_ijh]jZzfm\Zggy i_j_"~[Zg_gbc jha\
LZdh® gZ ieZls jha\_”~_ge* jeage <+gl_jn_ckb 7ey \azZ}fh"
i_jbn_je}x sh ~ha\hey} kl\hjblipb¥NvD Q&D OIRgIH_Ige aZ\"Z¢
LZdh® \[m~"h\ZgZ Zgl_gZ "ey jh[hlb F]pzZziBdhpgbkbh\m\ZgzZ ¢
aZfh\gm\Zdgygth\ge oZjzZdl_jbklbdb ijbez"m "eZiZakdpgZklhl
gZklhlzZz "bkdj_lbazZpe«€ "h Flp j_"bf jh[hlb ihem "mie_dl
egl_jn_ck 86%

%ODGHS5) \ble*gh \bjeagy}lvky [cévr$' &h"mdiibdgb
\bkhdhr\b~rdekgbf egl_jn_ckhf 86%  a\bgZcgh i*"ljbfd
)X@WXSOH[ « 0,02 OhgzZz \ peehfm Zjoel_dIimjzZz koh 'z )
dhgljheHjkgh\ge 0Zjzdl_jbklbdb *eZiZahg gzZlkdhd QZK]lplZ
"bkdj_lbazp+e€ Th J_Fbf jh[hiIbGX®OG[ Jhafej keh\Z
egl_jn_ck 86%

Hljh[dm kb]gZee\ ijh]jZfgbo jzZ~ehijbcfZqe\ aZ[_ai_qm}
*18 5DGLR y\ey} kh[hx gZ[ej ijh]jzZf ¢ [e[eehl_d yde ~hal\l
Ahleevge jZ"ehkbkl_fb ko_fbhjfZ"nkdyjpz&+\n\ ydbo az"ZzZ}
ijhljzfgh Z ”~ey aZohie_ggy °* 1_9g_jZp+€ kb]lgZee\ aZklhk
ZiZjzlge ijbkljh€ Dh” [eevrhkle dhfihg_gle\ *18 5DGLR ¢
B\WKRQ Z qzZklbgb djblbgge ~h r\brdh”«€ o qZkiK aZljbfd!
sh ~“ha\hey} \bdhjbklh\m\ZIb iZd_1I ijb \bjer_gge azZ\"Zgv m
gZkm

GZmdh\bc dzje\gbcheptigg” |_og "ogmgl
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< ijhp_kdjbZggkmqgzkgh€ ijfhrehks€ ijZzagdjplibl_hj_Ibqgg-
agzZggy gZ ijzZdhbipP\hxijh[e_fhx \pPpArkmlgeklg[h\b&l_g~e\
ijbagZdpogreykZfhklecgbbkeegVv \eZklb\hklijlep_~mj h[jh[db
klhoZklbggbo ijbpijKeNZfZgqgjZ"ehkbkl>ZgF4h[h|lZ ijbk\yq_gZ
ijh_dim\zdgghldhzZz[hjZlhjgh]hnmkl _ag/fh eb\eklx ih"Zevrh€ |_og-q
j_ZeeaZpegmHdbkhjbkjbbfjh\_~_gge gZ\qgZevgbo azZgylv

KI_gkdez~Z}lvky fadfhhjdhp_lhjighez”e\ g_jZIKd&dezZz"gbo
klhozZklbaghm_ke\ 1Z ierdexqg_gh]h ~h gvh]h ki_peZeeah\Zgh]h
H[feg "Zgbfb a”eckgx}lvky m ihkeerh\ghfm kbgloghgghfm nt
nmgd&EpY_g_jZlhijlzey]Zxlv m nhjfm\EZgdegh\Zgkio gZe ¢\
1Zjfhggbo <fimevkgbo Kki_peZévghEptijZbdhlihlop_ke\ a
jeagbfb jhaih”eeZfb ahdj_fZ oZhlbggh€ snfhnfeMEgluy £2gzdb
kmferea fh eb\eklx aZzg"Zgoy gdjzf lje\H[qbkex\Zq aZ h[jZgbf
Zelhjblfhf a”eckgx} klZIbkllwgymkmifiZjZzigh h[b”\Z [ehdb
h~rgzZdh\e Ze_ fZxlv jeag_ ijh]jZfg_1gaZjn adkgblggnpAZqZ
kdez~Z}IvideZa+blmhi je"bdjpklZecqgblhdZahj>ey fh eb\hkle
i_j_ley™m hkpbehljznhf al_g_jh\Zghlh ijhp_km IZH[dimegqgbo j_
aZ “hihfhlhx P:l nhjfmxlvky ki_peZevge ZgZeh]h\e kb]gZeb

Dghidb ]_g_jZlhjz azZ[_ai_gmxlghlBpe \bfrgllim€ijhp_km
kmferkb]l]gZe rmf az\ZANZ|j_[fyliZzjzf_lje\ kb]lgZee+\ rmfe\ IZ az
s_ M= \klZgh\e gbhke h\bo ggtp iZjzf_lje\ \hkkfZgh\e_ggy
ji_"bfm ]J_g_jzpeghjZzah\bc Ijb\Zebc 1Z [Zh@]hiZAagln\iokZ
azZimkd Z[h ajmitbdd]_g_jm\ZdgybdzZlhpg_jzZlhjpafejhf o
kbf\hedha”reey}lvky gzhgdhddjbbo \edggd} aecdfheh\hd Ibim
ijhp_kmjzZ\hjmg\b”® ijhp_km gb g4 gZ&alZ h~ghlh a iZjzZf_Ije\
ijhp_km ijZdhgmygh gbkeh\_ agZq_ggy Py ecgnhjfZpey \erh[jZ".
klZzg gZeZrim\Zggy a deZ\«ZImjb

Ih~re[gh ~h ]1_g_jZlhjZ h[gbkex\Zq aZ[_aihigm?gyh eb\eklv
\b[hjm 1Z eg”"bdZpe<€ |_"bfmhpr[gkidhggy \byle_ggy neevljz
dhgdj_lghlh Zelhjblfm phgiZ2Ad middmghkle FGD g_iZjzZf_ljbqggt
lhsh [Z \klZgh\e_ggy €o0ge0 iZjZf_lje\ AZ j_amevlZIZfb h[jh
\eMh[jZ Zxlvky pA&jde0 agZqg_ggy klZlbklbggbo o0ZzZjzdl_jbklbd
az\z+ fzIl_fZlbgg_ hgedm\Zggy “"bki_jkey dh_nepe}gl dhj_eyj
iZjZf_lje\ dhjbkgbo kb]gZee<¥ glZkhkklgEéh]jZzne LZdbf gbghf ki
"halheblv "hkee""m\Zlb jeaghfZgZlidkldbgldhElffjk[db kb]lgZe-«\
kdezZz”gbo kblgzZzedghbo kblmZpeyo

GZmdh\bc d#jle\lghfd evqdidig” |_gZgntihp_gl
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DHGLJHEY

;ym~_f kgblzZlv qlh ~ey p_e_c dhgljhey azZ”~"ZgzZ ihke_"
ij_h[jzah\Zl_e_c bgnhjfzpbb k ba\_klgufb \uoh”gufb o0Z
dZz ~hlh b azdhghf jzkij_~_e_gby \oh”gh]lh kb]l]gZez >ey gz
\uoh”?gu@jsadl_jbklbd kbkl_fu dhgljhey hl k\hckl\ h[t_dIlZ «
ijhp_kk dhgljhey ij_~klz\bf '\ \b~_ ihke_~h\ZI_evghkl
we_f_glZjpuoZpsWHEXx[ZWy WH ijb dhgljhe_ izZjzf_IljZ ba’
hibku\zZ_Ilky [_amkeh\gufb \_jhylghklyfb k hk thgygotbldr i j
iZjzf_ljz i_j_"~ g9gZqzZehf __ ~_ckl\by b fZljbp_c i_j_oh”gl
=jZnbg_kdyZwe _f_glZjgZy hi_jZpby ijb dhgljhe_ jZ[hlhkihkF
[ulv ij_"klzZz\e_gZ \ \b”_ klhoZklbg_kdh]lh ]1jZnZ jbk

Jbk  =Nenhi_jZpbb dhgljhklyk =jzn i_j\hc hi_jZpbb dbgljheyd\b\Ze_glguc ]jzn dhgljhey

Hl[hagZqgqbf g_dhagljhebjm_fuc izZzjzf_Ilj g_j_@ N «t Q
j_amevlZlu _]h ij_h[jZzah\Zgby h”ghc M mfy « N« Q
\uiheg_ggufb ihke_"h\EIlj\@gWH ijb dhgljhe_ dhgljhebjm_
iZjZf_1jZ hibku\Z_Ilky [_amkeh\gufb \_jhylghklyfb bo khklhy
fZljbp _kdjhdhc i_j_oh”guo \_jhylghkl_c Ke_~h\Zl_evgh ]jZr
\b”r bah[jZ _gguc gZkjbkQ ihke_"h\Zl_evgh \uihggghfu_ W
aZf_gblv h*ghc WH dhgljhey ”"ey dhlhjhc fZljbpZ i_j_oh”gLt
ijhba\_~_gb_ fZljbpu i_j_oh”guo \_jhylghkl_c \k_o Q WH V
dhgljhey jzZ[hlhkihkh[ghklb bah[jZz°_g gZ jbk Kihkh[
iehlghkl_c jzkij_"_e_gblyc "8\H edhgljhey fhlml [ulv gZc”"_
ba\_klguo aZdhgh\ jZkij_~_e_gby izZjzZf_ljZz ba”~_eby b o0Zj
j_Zebamxsbo hi_jZpbb dhgljhey

JZkkfhlj_ggzZy fh~_ev dhgljhey jZ[hlhkihkh[ghklb iha\he
ijhp_kk dhgljhey \ azZ\bkbfhkEdhhl\yitaengevgby ex[hc WH |
]jmiiu hi_jZpbc Z 1Zd _ iha\hey_I \uy\blv kl_i_gv \ebyg
hi_jZpbb gZ j_ameviZlu dhgljhey \ p_ehf

GZmua jmdh\h k< &G h\bdhy |_og gZjimd_Kaj
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KlIjmdimjz \k_o jZglh\uo g_izZjzZf_ljbg_kdbo h[gZjm bl_e
w\jbklbq_kdb Z ZgzZeakhnnjltb*blky f_lh~hf klZlIbklbqg_k
bkiulzgbc < ~Zgghc jZ[hl_ [ue bkihevah\Zg bf_ggh I1Zdh
h{klhyl_evkl\h Ij_[m_l hkh[_ggh IsZl_evgh]h bo bkke_"~h\Zg
mkeh\byo ih kjzZ\g_gbx k iZjzZf_Iljbq_kdbf h[gZjm bl_e_f dhlh
djbl_jbx G_cfBpgkhgZ

>ey kjzZ\g_gby wnn_dlb\ghklb bkke_"~m_Ilky ihkljh_gguc jZg
dhlhjuc hkgh\Zgguc gZ y*_jguo hp_gdZo nmgdpbb jZkij_"_e_
Zelhjblf_ jZg]lb ihemqgzxlky ih~klZgh\dhc kb]gZevguo hlkq_
nmgdpbx jZ2kig_gby ihf_ob I1hlhf gZzdZieb\Z_lky kmffZ fh"me_
f_""m y~_jghc nmgdpb_c jZkij_~_e_gby ihemqg_gguo jZg]h\
nmgdpb_c jzkij_~_e_gby \ lhqdZo kzZfbo jzZg]h\ Wlih \ul
h[{klhyl_evklI\z glh ijb hlkmlkl\bb kblgZeZ]hpZklim™ le_gb_
iZ\ghf_jguf Z ijb gZebqghkhtllethjggwefzhl jZz\ghf_jghlh

>ey kjz\g_gby k jzZkkfzljb\zZ_fuf Zelhjblfhf h[gZjm _gby
g_dh]_j_glguc gZdhibl_ev dZd gZb[he__ bkihevam_fuc ihk
nbevljZpbb G_dh]_j_glguc gZdhiky_edZd_ZXelfdZn_d\Z" jZIh\
kblJ]gZevghc \u[hjdb gZ bgl_j\ZeGZg4b&x"_gtby ij_"~klZ\e_qgu
liZnbdb ozZjzdl_jbklbd h[gZjm _gby ijb Ij_o jZaebqgguo jzZkij_*

ghjfZevghf jZ\ghf_jghf b wdkihg_gpbZevghf Ihf
jZkij_~_e_qgibfyo | \u[hjhqgh_ kj_"~g_d\Z*jZIlbg_kdh_ hldehg_ght
%4 Y~Ajh \u[bjZ_Ilky ijyfhm]lhevguf Fh~_ev ijbkmlkl\by

ij_"klz\ey_| kh[hc m\_ebq_gb_ fzZkrlZ[Z jZzkij_"~_e_gby

Jbk G_dh]_j_glguc gZdhiblbs&Zglh\uc Zelhjblf
ljb fh~_ebjh\Zgbb ihjh]l]b nbdkbjh\Zebkv bkoh”y ba ghjfZevgh]
DzZd ihdzZzau\zZxl ]jZnbdb g_dh]_j_glguc gZdhibl_ev ijb baf_g
h[(klzgh\db g_ khojzgy_I| \_jhylghklv eh ghc Ij_\h]b ohly ihd:
\_jhylghkjZ\bevgh]h h[gZjm _gby ijb h”bgzZdh\hf khhighr_gb
iZglh\hf h[gZjm bl_e_ eh'gZy lj_\h]Z klZ[bevgZy gh \_jhylgt
h[gZjm _gby f_gvr_ ijb l_o "_ khhlghr_gbyo K R

GzZmqguc jmdh\hBEljadhi_gdh | _og gZmukkhj
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Kmqgzkge gZ\e¢]Zpecge kbkl_fb eelZevgbo Zizjzle\ hklzg
agZgqgbo affmgblizedZpec P_ amfhle_gh jhajh[dhx gh\bo kbkl_f
"halheyxlv hljbfm\ZIlb [sevr Ihqge "Zgge \ZIZZahkhdk\ b jh b
\bfejx\Zgbo ~Zgbo

AZklhkm\Zggy kmqgzZkgbo eggh\Zpec |Z jhajh[hd \ ]Zema-=- \
g_ \bdhjbrkhAZgbo jZger_ iZjZf_lje\ jmom sh \ieb\Zxlv gZ lhqg
dhhjrbgzl 1z izjzf_lje\ jmom ee<lZevgbo h[T}dle\ azZ[_ai
gZ\¢]Zpecgbfb kbkl_fzZfb izjzf_lje\ a [eevr \bkhdhx lhqggekl
dhf[egmxlv kmgzZkge |_oghebkloggqihapdidigbiéy <gl_]jZp+€ gZ\
kbkl_fb eelZevgbo ZizZjzZle\

>h kmqgzZkgh]lh gzZ\+s]Zpecgh]h h[ezZ”*"gZggy e*lZevgbo ZiZjZz
I1Zdbo kbkl_f

*gl_]jh\Zge «g_kpmiZnehogd h\+
hilbggZ\+s]Zpecge kbkl_fb
fedjhe_ dIth oZdge ,qpkdhl-qg gZ\+]Zpecge* kbkl_fb F?FK
kmqgqzkge ;1GK
|Z egre ki_pbn-qg- kbkl_fb ZkljhgzZ\e]Zpecges |_ieh\eaecg

>7Zge ki_pbneqge ¢gl_]jh\Zge kbkl_fb gzZ[m\Zxlv \k_ rbjrh]
aZ\"ydb fh eb\hkle ih}~gZlb i_j_\Z]b Ildb mkmgm€b hgj "Mhet
gZ\+]Zpecgh€ kbkl_fb

<Zeb\m jhev \ ijhp_ke klI\hj_ggy ¢ jh[hlb IZdbo kbkl_f \
f_Ih~"b Zelhjblfb [Z neevljb yde h[jh[eyxqb egnhjfZpex \e
"ha\heyxlv hljbfm\zIlb [eevr Ihgqge \boe~rge iZjKif_djib\ghdgbf
gZijyfde\ } jhajh[dZ jeagbo fh"bnedZp+<€ Ze]lhjblfe\ dhfie_dkg
\bfejx\Zevgbo kbkl_f a azZklhkm\zggyf hilbfZevgbo klho.
neevljZpe€ Z 1Zdh" Z\lhghfgbo ;1GKe g&ljhkgtdhXg{fgqdjdo gmleb
_e_f _glzo

< jhhle ijh\_"~ _gh WKdoglfba dhfie_dkmgEZggiy\Zgh€ +g_jpeZev
kmimlgbdh\h€ gZ\¢]Zpecgh€hjklkhjZdb « a ~h~ZIdh\hx hilbf
neevljZpe}x ihob[hdijlA IZdfh ZgZe+a pe}€ kbkli_fb ydbc ihdZ:
Ilhgghkle \bagZq_gglyoljizj&lthjlge\

M a\fyadm «a Zdlb\gbf jha\bldhf [Zdi--eglghj&\z‘g»Zp E[jb”
kbkli_fb } ~m’ aZlj_[m\Zgbfb zn° "halheyxlv hljbfm\
-gnhjpr X \bkhdhe€ lhgghkle ijb fege fZevgbo neabqgqgbo jhafe
\bkhdecjlhg n_dlb\gliklgz~ecghkle

GZmdh\bc d Hj<\GbxZkbed}\|_og gZmmu_khij
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<Z'eb\bf dhfihg_glhf gzZ\gqZevghlh oj(pgdgdnim \ \rhas }
eZ[hjzlhjgbc ijzdlbdmf H~”gzZd kl\hj_ggy kmgzZkgbo gzZ\qzZe
\bfZ]Z} agZqgbo negZgkh\bo \bljZl gZ ijb~"[Zggy h[eZ”"gZggy
ijZp_a~Zlghfm klzg- Lhfm “hpeevgh fhddhjblkZm\em\ghl]th
ijh]jZfm\ZdB¥E9,(: >_ \ke "€ a\h”ylvky ~h ijhklh€ ih[m~h\b kI
ko_fb \ egl_jZdlb\gec ]jZneqgec kbkl_fe a gZ[hjhf mkeo g_h[o
h[jZas\ a ydbo a[bjzZxlvky h[ }dIb a\Zge <ejimbé&odgbdib 1gkljr
rbjhdh \bdhjbklh\m}Ivky \ gzZ\qZevghfml]Zliythm_kerjh\e~gbo
mge\_jkbl_1Zo k\eIm \ h[eZkle Z\IhfZlraZpbe _dkil4gh\gd \
ijZdlbdmfzo "ey fh"_ex\Zggy 1Z kl\hj_ggy dhfi xl_jgbo ~_1
nmg”~Zf_glZevgec gZmpe \hgZ \bdhjbklh\m}lvky \ i_j_~h\bo
gZijbdeZ®51& /DZUHQFH /LYHUPRUH 2DN ULGJHS$4([Z]Zlvho
fhrme_f ydbc “ha\hey} ijh\h”"blb \bfejx\Zggy j_Zevgbo kb]gZe-

< ydhkle ijbdezZz”m ih[m~h\Zgh \ejimZevgbc ijbez” "ey eZ]
< a "“bkpbieegb 3 F_Iljheh]ey IZ \bfejx\ZemgijlZIhggdzjhi[hlZ
ijbk\yq_gZ ~hkee+~"_ggx \biz~"dh\bo ihob[hd \bfejx\Zggy LZd
[ehd ~eZ]jZfm ~ey i_j_\_~_ggy h”bgbpv \bfejx\Zgv |I_fi_jZImj
\bfejx\Zgv

G Zmd bel dljp\&y b c
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< gZre ~ge Ibih\bf ~ey IZdbo ~_Il_dlhje\ yd ZfieeIm~gbc
I1Z gZklhlgbc Q> } \bdhjbklZggy ko_fb \oe~ AN_l_dlhj
gZklhl NGQih\lhb ijh[e_fhx 1Zdh€ ko_fb } kbevg_ ijb mr_gg
gZklhlb ijb kijh[Zo iha[mIbky rmfm sh egh”e "m"_ kbevgh |
< ~Mhih\ene jj_~klZ\ey}lvky fh”r_ee nZah\h]lh ~_l_dlhjm

<oe” ijyfhdmlgbc NF kb]gzZe N> dzkdz~ _"_dlhjgbo n

<oe*”™ ]Zjfhgeqgbc NF kb]lgZe ]Zmke\kvdbc rmf I
j_"_dlhjgbo neevlje\ NGQ

LZdh® \Z eb\hx hkh[eb\eklx } 1_ sh \ h[ho \bizZ"c

\bdhjbklh\m}Ivky g_ *<~_Zevgbc ]_g_jZlhj hihjgbo dheb\Zgv
\bse ]Zjfhgeqge kdeZ#ih\e kb]gZe

Hkh[eb\m m\Z]m ijb”ee_gh ~jm]hfm \biZz*dm \ ydhfm
dhf[egZpey dZkdZ”m j_"_dlhjgbo neevlje\ NGQ < 1Zdhf
neevljb gZeZrlh\mxlvky gZ \bjeaZggy g_kgh€ qgzZklhlb 1Z \bs
H= Z NGQ ijb mrm} rmf Ijgybdizjdk€ ko_fb gZ \boh”e fb hli
"m _ ]Zjgbc j_ameviZl :~°_ vydsh \bdhjbklh\m\Zlb ebr_ j_".
\hgb ih]Zgh kijZz\eyxlvky a [+sebf rmfhf Ihfm sh gZeZrlh\Zg
gZklhl

z [ \ ]
N
Jbk =jZnedb kblgZemZgZ g+fa[ghpdb
Z NF kblgze rmf [ >_fh”mevh\Zgbc kb]JgZe \ >_fh"mevh\Zgbc kb
ebr_ h~gbf j_"_dlhjgbf neevljhf ] >_fh"mevh\Zgbc kb]gZe ijhneevljl

N > fh"mevh\Zgbc kb]gZe ijhneevljh\Zgbc dhf[egZpe-hxedfkdZ"m j.
NGQ

GZmdh\bc d#jd\gjhdihi_gdh|_og gZmud_khj
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Fel]_ev K <
GZpehgZevgbc Z\eZpecgbc mge\_jkbl_

:DLM:EVG1 :KI?DLB2ADHM<:GGY KMQ:KGBO
=:LHNMGDP1HG:EVGAB®1IHEHD:P1CGBOLKBK

H~rge}x a gZx\eZbeo kbkl_f kmgzZkgbo [Z]ZIhnmgdpehgZevgbo jZ
klZgpec } kbkl_fZ i_j\bggh€ h[jh[db jZ*e«hehdZpecgbo kb]gZe-\
IZdbo kbkl_f ihey]Z} \ jhajh[pe hilbfZevgbo |Z km[hilbfZevgbo :
‘H “ey j-agbo ka]g\ZewagbblmZpec KAK ZgZeeaec €0 _n_dlb\gh
jh[hlb JEK \ kdeZ~gbo qlmlkihmh)lm\rKAK F_Ih~hf jhalfyadm pe}€
jhajh[dZ egnhjfZpecgh€ |I_ogheh]*s€ sh ih\bggZ feklblb Ze]hjbl1
h[jh[db KAK Zelhjblfb hpegdb ijhkjhjHKRAK iIZjhfegp_\bo j_amevl:
€€ h[jh[db

Hkgh\gbfb ihdZagbdzZfb _n_dlb\ghkle JEK } «fh¥skgtRIv ob[gh
efh\ejgeklv ijhimi&m pheh\ghx mfh\hx _n_dlb\gh]lh nmgdpehgm\Z
azZ[_ai_q_gbtFldnm _dib\ghlh \by\e _ggy pere_c NMdatpk €€qpe-£

Dyex [\ d$JEKdekh\ Bk [\ d%exizakni /\$JEKdekh\ + dekbfZevgh /\h|mk|bfz
«fh\ejgeklv ob[gh€ |jBafbrnil dekbfZevgh AhimklbfzZ efh\ejgek
ijhimkdm pdés >Zge ihdZagbdb _n_dlb\ghkle azZ[_ai_qgmxlvky k
ydZ kdez"Z}IZiejhgblfe\ \by\e_ggy pee_/cZeiPfoVZhpegx\Zggy
iZjzf_ljs\ :HI KAK

?n_dlb\geklv dN’lghhh:<P oZjZdl_jbam}ivky ghd2&gbdzZfb
< dh'gec lhgpe KAK ey dh'gh]h :<P ~Zge ihdZagbdb fZxlv jeag
i_jAbsmMX&s% . uen | Dbewraens €Y 9Z27°Z9ggy lgmagdhkle 1Z Z~Zilb\ghkl
h[jh[db a f_lhx azZ[_ai_q_ggy \bdhgZggy mfh\b _n_dlb\gh]h nr
:<P \bdhjbklh\mxlv \ dhfie_dke 1Ijb pvhfm \hgb ie*"[bjgdxIvky |Zc
ijb [mAvdec KAK dh gmlVNhgdmh 'gZ [meh i_j_djblb gZc[eevr
_n_dlb\gbf ¢ h”"ghqzZkghn thikd¥ghvh:<P 1jZ\bevgh Kkijh_dlh\Zg
dzgZe IHK ~hal\hey} ~hkylgmlb gZklmigbo agZq_gv ihdZag

Dyex [\ |PDD:<PN[\ N 1 Eg¢l[)\ | PDEpn [V N 1 [\ .
>ey ijbcgylly gZc[eevr “hklh\ejgh]lh jer_ggy ijh gZy\geklv pee
[V*: ijb g@h~ _gge kmi_j_geb\bo ~Zgbo ¥ #ZgZgbbHK<RZ}

hpegx\Zlb iZjzf_ljb \b[ejdb \heh”elb egnhjfZpe}x ijh fh eb\hkle
Ah\ejylb IThfm a gbo ydbc \WZ ZIbf_Ivky gZc[eevr _n_dlb\gbf ~
\b[¢jdb Fh eb\hkle jeagbo :<\WkybaghepZkk €0 | _kim\Zggy Z ag
hpeghd €0 _n_dlb\ghkle \[m h\mxlvky \ iZzffylv JEK Py egnhjfz
I *HI KAK ~“ha\heyxlv dZgZem IHK hje}gIlm\ZIlbkv \ mfh\Zo nmgd
a fZdkbfZevghx “hklh\ejgtklkkiljbldfgg_ jer_ggy ijh gZy\geklv pee-

GZmdh\bc d#jd\gjhdihi_gdh|_og gZmud_khj
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FZe_pdbc B D AZoZjh\ >
GZiphgZencgDZpbhhgy jkbl_| Db

L?0GBQ?KDH? H;KEM@BB<KJ?>KL< J:>BMKB <H <J?FY
E,.LGUW BKIULGBC <K

>ey h[kem 'b\Zgby \ha“mrgh]lh ~\b _gby H<> rbjhdh
kj_"~kI\Zz jZ~bhk\yab jiZ"bhklZgpbb jZ"bhi_j_~Zlgbdb
dhihju_ \ khihdhNbb k dhop &16$70 F_"~"mgZjh~ghc hj]jZgbaZzp
liz>~"Zgkdhc Z\bZpbb ~he’gu _M\eadgbwfhij_[h\ZgbhWib> @
lj_[h\Zgby hlghkyl Ky aghdy _kdbf iZjzf_lpdfonjdZbHBlj_~kI\ 1Zd
b d hkh[_gghklyf bghbiybf_

Hkgh\gufb |_odllg_&djzdl_jbkibdzZfb wklbdkjZzMp\reyxlky
"zZahg jZ[hgbo qgZklhl rz] k_ldbgzqgZkiyhl fhoaglekiv
gm\kl\bl_evghklv b Dj kk\j@du§ Z\bZpbhgguf yapbhifl
highkylkiyR B jbk bAHUVH[ jbk Djhf_ Ihlh
jZkkfhlj_gu 1Zd _ hkh[_gghklbdhemiZzdZpbb wlibkg_jZKibhey
H<> > @

Jbk Kh\j_f_ggu_ Z\bZpbhggu_ kj_~kI\Z jZz*bhk\yab
Z ,FR® [ 9HUWHI[ 9;

Dzd ex[h_ Z\bZpbhggh_ JWH kj_~kIN\Z jzZz~bhk\yab Ij_]
hfkem b\Zgby LH ljbzfu LH jzZzkkfzZljb\Zxlky \ J ]peZAf od!l_ L
LH khklhbl ba |I_ogheh]bqd_d&dbgudZjhdZaZgu f_Ilh~bdb \uihe
hi_pbc mdzZazgu dib@glfhjgdgbvgu_ ijb[hju jZkoh~gu_ fZIl_jbZ

Kibkhbkihevah\Zgguo bklhggbdh\

ljZ\beZ Z\+Zpecgh]h _e_dljha\fyadm \ pbleevgee Z\eZip+s€ Md]j.
Db€\ Fegekl_jkRithjllmgMdjZ€ght k

L_ogbq_kdh_ hibkzZgb_ jZH®KklIZgpbWDNPRPRQF + F

ljZ\beZ |1_og+*qgh€ _dkiemZlZp+€ gZa_fgbo aZkh[<d_p&y hl_og-
P: IL? JLA £ +Db€\ Fegekl_jkIVh IjZgkihjimjZ&Zgh\Tfysadmk Md

J_lezZf_gl I_ogbg_kdh]lh h[kem b\ZgHR B "bhkKhkpdbhguc
ijhba\h~kI\RfDb _\ + k
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5\DENR $ 9
1IDWLRQDO $YLDWLRQ 8QLY

,08*( $1' 9,'(2 352&(66,1* ,1 (19,5210(17
2) /,%5%$523(1 (0*8 &9

7KH DUWLFOH SUHVH@QEY URWRNHBHFWD GCHWHFWRU DC
FRLQHG 685) 8&SHRBX\WGW )HDWXUHV 685) DSSUR[LPDWH\
VFKHPHY ZLWK UHVSHFW WR UHSHDWDELOWLVD QG EWWL(
FRPSXWHG DQG FRPSDUHG PXFK IDVWHU

7KLV LV DFKLHYHG E\ UHO\LQJ RQ LQWHJUDO LPDJHV
RQ WKH VWUHQJWKYVY RI WKH OHDGLQJ H[LVWLQJ GHWHF
+HVVLDQE®MDWGLP HDV X WHF WRW WXMGCGH BN @& GHBEAWLE Y RU
E\ VLPSOLI\LQJ WKHVH PHWKRGVY WR WKH HVVHQWLDO
GHWHFWLRQ GHVFULSWLRQ DQG PDWFKLQJ VWHSYV

7KH WDVN RI ILQGLQJ SRLQW FRUUHVSRQGHQFHYV EHW
REMHFW LV SDUW RI PDQ\ FRPSXWHU YLVLRQ DSSOLF
FDOLEUDWLRQ REMHFW UHFRJQLWLRQ DQG LPDJH UHWL

7KH VHDUFK IRU GLVFUHWH LPDJH SRLQW FRUUHVSRQ
VWHSV )LHVW SKRLQEWNWU DUH VHOHFWHG DW GLVWLQFWL
FRUQHUV EORB¥FWRLREV 7KH PRVW YDOXDEOH SURSHUW
LV LWV UHSHDWDELOLW\ 7KH UHSHDWDELOLW\ H[SUHVV|
VDPH SK\WLFDO LQWHUHVW SRLQWV XQGHU GLIIHUHC(
QHLIJKERXUKRRG RI HYHU\ LOWHUHVW SRLQW LV UHSUHYV
KDV WR EH GLVWLQFWLYH DQG DW WKH VDPH WLPH URE
JHRPHWULF DQG SKRWRPHWULF GHIRUPDWLRQV )LQDOC
EHWZHHQ GLIHUHQW LPDJHV 7KH PDWFKLQJ LV EDVHG F
WKH ODKDODQRELV RU (XFOLGHDQ GLVWDQFH 7KH GLP
IPSDFW RQ WKH WLPH WKLY WDNHV DQG OHVV GLPHQVL
PDWFKLQJ +RZHYHU ORZHU GLPHQVLRQDO IHDWXUH Yt
WKDQ WIHIPHEVIRQDO FRXQWHUSDUWYV

,W KDV EHHQ RXU JRDBWWHR VERIY HDARES GEHRWFKJ IDSW RU WK
WKH RWBOAWHY DUH IDVW WR FRPSXWH ZKLOH QRW VDFU
VXFFHHG RQH KDV WR VWULNH D EDODQFH EHWZHHQ WK
GHWHFWLRQ VFKHPWM RBKRERUDNMHHSDQG WHGXFLQJ WKH G
NHHSLQJ LW VXIIFLHQWO\ GLVWLQFWLYH

6FLHQWLILE DBYRNRESRE WRMFRQVFEAHQFBIRIHVVRU
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M>D

DhfzZj_g#&k EZ\jm@le < Qhjgh[&c :
GZpehgZevghb

FIDJHIJHP?KHJGBC =?G?XKLHO:KLBQGBO KB=G:El<

F_lZjhajh[db ]1_g_jZlhjZ klhogKlesjigbld\kblggy gZ\qZevgh]
kl_g~r"nmkdeZ”~h\hx gzZklbghx ydéyh hke*" _ggy \biz~dh\bo ijh
AN_l_jfegh\Zgbo kb]gZee\ <fimevkgbo aZ\aPMhkZj€dgkmfzZigZee:
oZjzZdl_jbklbd pbo ijhp_ke\ [m"_ a”eckgx\ZIbky ke Xx\iZp=Ze-:
sh } gZzkimigbf jHZibfdph_dIm

= g_jzZlhj j_Zeeah\Zghrgzqmifmddhhp_kh$70HIDS ydbc
klZgh\blv ]Jheh\gm lgZklgpkn < ch]h nmgdp+€ \oh”blv \bdh
ijh]jzfgbbi_jzZpec ijh"mdlihf nhdbm\ZdkdhoZklboggphp_ka\
azZ~Zgbfb izjzf NeZfbb”r"Zge €0 m pbnjh\ec nhjfe aZ ~hihfh]hx
kbgojhgghlh «gl_885@khz m ZgZeh]lh\hfm ij_"klZ\e<gg q_j_sa
I1Zzdh™ aZ[_ai_gm} hibim\Zggy deZ\«ZIm\b[hjsh Wermbbhv ~ey
l_9_jZp+€ nmhplzEhlh iZjzZf_IjdZ mijZ\ecgdihjbklZesfygb
cg"bdZHtjeeamdBp€ ihlhqggh]l]h gZeZrim\Zggy ]_g_jZlhjz
Kbgithggbc
DeZ\eZImjZ» . 8%5

Fedjhijhp_kph Pbnjh\bc
s70(s ~ ——> "o
Kbf\hevgb¢"

«grbdZlhj v
P:l >

:gZeh\thc
\bo

Jbk KljmdImjgZ ko_fZ ]_g_jZlhjZ klhoZklbggbo k

ljhljzfg aZ[_ai_d_@ayZlhjZ kdez"Z}lykkglhgr\ho ~_ggy ~Zg
1Z 1_g_j&p€_ggy "Zdberam}lvky az ~deldblhbmjb < \biz~d
gZlbkgmlh€ deZiebbmdEYdeZ\eZImjb jharbnjh\mn}hvkyZIBE\gm
iZfYylv aZibknmitbigy a iZjZzfdhhghelmjZpe€ ]_g_jZlhjZ lekey
ackgklvky \enrihdafqgZ egnhjfZr@8hegeghfm eg”bdZlhje

M j_"bfp_g_jzZpe€ \er[m\Z}Ivky a\_jg_ggy i*"ijh]jZzta~h dh
iZjZf_ljzZfb dhgnelmjZpe+€ 1Z nhjfm\Zggy gZ €ogec i*"klZ\e
klhoZklbggh]h ijhp_km HkdgEh\W@oZldbpghgbo ijhp_ke\ } ijh]j.
AZIgbd \biz~dh\bo gbk_e a je\ghfejgbf jhaih”eehf Pbnjh)
ijhp_km ml\hjxxlvky ihkee~rh\geklx a ~\ho [Zcl pbnjh\bc \
Ahihfhlhx P:l nhjfm}lvky IZdh® \boe*gbc ZgZeh]h\bc kb]gZe

Ijhljzfz _B_jzZlhjz j_Zeesah\ZgzZ \ $&5j6 WIKGB4&RZ fh\e
ijh]jZfm\Z§ywHPEIO KkUm\Z glgvh*"behky \ kb#nbe g3ljRWKHXV

GZmdh\bc dtjle\igbfd evqdiddlg”™ | _gagmdhp_gl
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FZe_pdbc B D =Zjdz\dZ K : >yq_gdh
GZpehgZevgbc Z\eZpecgbc mge\_jkbl_

KH<J?F?GGH? A:JM;?@GH? JWH K<YAB >EY H<> E:

>ey h[kem b\Zgby \ha“mrgh]lh ~\b _gby H<> rbjhdh i
kj_~kI\Zz jz~bhk\yab iZ"bhklZgpbb jZ"bhibj fydbldibdb iz
dhlihju_ \ khihdhNbb k dhop &16$70 F_"~"mgZjh~ghc hj]JZgbaZpbb
liZz"'~"Zgkdhc Z\bZpbb ~he’gu hl\_qgZlv hij_~_e_g&ulb Ij_[h\Zc
lj_[h\Zgby hlghkyl Ky adgddy _kdbf iZzjzf_lgdfonjdZbElkj_"kI\ 1Zd
b d hkh[_gghklyf babiblfkgh\gufb |_odblilg_&dAjzdl_jbklbdzfb
wlbo jzZKjbHkI\ yl\eyxlkFzZahly jZ[hgbo qZklhl rz] k_Ildb qZz
baemqz_fzZy fhsghklv gm\kl\bl_ebghkkhy_dudjz\bZpbhgguf
jiZ"bhklZgpbyf highkylky hl_qaXx¢$® ggHje®dl® b aZjmk_"gu
yihgkdtFRB b9HUWH][ Z 1Zd&d&”75 <_ebdh[jblZzgby b *j RZ]
k_ldb gZklhl \ mdZaZlggppdyd jhk g d=p Bjhfddplh
jakfhlj_gu 1Zd _ hkh[_gghkldbyjbillgo kjz™kh\ ~ey H<> > @
>Ze_ Kkfhljbf thdkh[_gghklb

Jbk Kh\j_f_ggu_ Z\bZpbhggu_ kj_~kFRBjZ bl YabH[Z \7 75
JZ~bhklZzgpby $,FRPjbk Z jZajzZ[hlzgzZz ~ey °“_kldbo m
wdki2mpbb \ukhdb_ b gbadb_ I_fi_jZImju \b[jhmklhcgb\hklv
\eZ dhv <uiheg_gZ \ mgbnbpbjh\Zgghf eblhf Zexfbgb_\h
kem Zsbf h~fghdgh jZ*"bZIBHhOWH[ 6WDQGDUYIek 9; +[wlh
iheghnmgdpbhgZevgZl3@ppd~bij_~gZagZq_gZ "ey \gmljbZwjh
k\yab \ *bzZiZahglZMMXlZgpby Fbk5 \ Hgz fh™_I jz[hlZIv \
j_"bfZzo :F b QF Z 1zd _ ijb_fz i_j_"Zqb pbnjh\uo kb]
jZ*"bhklZzgpbb hlebgzxlky \ukhdhc gZz~z ghklvx gZ§zZKHdzZ gZ hl
Kibkhbkihevah\Zgguo bklhggbdh\
IjZ\beZ Z\eZpecghlh _e_dljha\TyZadmpiEphrjdal 1A B:
Db€\ Fegekl_jki\h ljZgkihjim MdjZ&gh
L_ogbg_kdh_ hibkzZgb_ jZP®klZ#@obDNBRPQF + F
l1jZ\beZ |I_ogeqgh€ _dkiemZlZp+€ gZa_fgbo aZkh[«d_p&yyhl_ogeqg
P: IL? JIPA + +Db€\ Fegekl_jki\h ljZgkihjim 2&Zgh\Tyadmk Mdj
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kZme_d#dh
MdjZ€gkvdz ~_j Z\gZ Zdz~
aZeeagbqgghlh |jZQKihlj\m

"G:E1A KIHKH;1< <1>GH<E?GGY 1GNHJF:P12 <
L?E?DHFMG1D:P1CGBO F?J?@:0 A DHFIMD?R1ALX

M _jergec qZk gZc\Z eb\lerm jhev \ene]jZxlv |_e_dhfmg
dhfmIZp }x iZd_le\ 1Zd yd \bdhjbklh\mxIvky ~eWfmj_"Zq
jeaghfzZgelgh€ egnhjfZpe€ J_Zevge dZgZeb i_j_"Zqe "Zgl
i_j_rdh”™ 1Z rmfe\ ph”bijba®h Ihl]h sh qzZklbgzZ izZzd_Il+\ fh
"hklzZ\e_gZ a ihfbedh\bfb [«IZfb\ljZqZdgdb\gZ_j_ "+« < pbo mfh
ZdlmZevghx azZ”~Zq_x klzZ} ~hklz\dzZ izZzd_Il*\ \ peeeckghkle
\bjerm}livky \e~ih\ergbfb f_j_"_\bfb ijhihdhefbfb 1Z I _ogheh]e

;meh \klZgh\e_gh sh 8i'jhlhdhazZ[_aigdmecgekhklzZ\db
iZzd_le\gfZ} "h~rgboozZgearANl\_j*"_gay_"ZZgbA <«grhlh [hdm
ijhlhdh®&3 sh \bdhjbklh\m} f_Ih~b ih\lhjgh€ i_j_"~Zqe "ey
\lIjZzg_gbo Z[h ihrdh”~"_ghghikddwrl 1}dZ1jbfdihkh[ed}blbqgg-
neyf j_ " _\bo ~h~zjld2evgh]h pizddazgh sh hkgh\gbf kihkh
[hjhlv[b a i_j_rdh~Zfb } aZ\Z"thocd dh"m\Zggy <klZgh\
dh”b a~Zlge \bijZ\eylb hdj_fe [+lh\s ihfbedlhfd {étkeh\d o
Je"Khehfhg4Zqdb ihfbehd \ hdj_fh \aylhfm iZzd_Ils LZdbf gb
\IjZIb peeh]lh iZd_Im deZkbqgge aZ\Z*hklecde dh”*b g_ a”"Zl¢
azZz"Zgm Hkdeevdb \ ydhkle [Zah\h€ fZIl_fZlbggh€ fh"_e-
| _e_dhfdt@gpecgbo f_j “Zo a dhfmlZpe}x iZd_le\ \bdhjbklih\
dZgZem ae* klbjZggyf [meh jhalJeygmlh azZ\Z~*hklecde klbjZx
\ergh\blb peebc iZd_I >Zge dh”b ~hal\heyxlv aZzdh"m\Zlb
degp_\h€ ~h\'bgb sh kdezZ~Hple\kyiZzad_llebfdm&vhrgZdh\h€
"h\"bgb ihl_gpecgh g_h[f_"_gbf ihlhdhf dh~h\bo kbf\he-
"Zghlh deZzkm dh”e\ \erghkylvky dh”b a nedkh\Zghx r\b~d
dh~b [_a nedkh\Zgh€ r\b~dhkle \biZ~dhADd hrthgdBDH Kk dh~»
dh2QOL@HbjZxqge dh”b fzZxlv ijhkle f_Ih*b ~_dh*m\Zggy -
ijZdlbpe hljbfm\ZIlb j_amevliZIlb [ebavde ~h ]jZgbqgghb
azZ\Z"hklecdh]h dh”"m\Zggy IhdZaZzgh sh pe dh”b y\eyxl
hkdeevdb fh mlv [mlb \bdhjlyklhZg» dZ[g¥ree a+ klbjZggyf g_
\en klZIbklbdb klbjzgv ijhl_ <kgm} ~_yd_ h[f_"_ggy _n_d
g_\_ebdb@fsh[*Zgbo A ijh\_~_gh]h ZgZe-am \bleb\Z} ‘
agzZqmsbfb dh~zZfb [_a n-dkh\Z/gI"thlfr\bs"rdmIZkg}h\Zg ggih}~rgz
©ohjhrh]lh2 jhaih®eem cfh\ejghkl_c “ey nhjfm\Zggy dh”~h\bo
ijhklbff lh~rhf ~_dh*m\Zggy

HI® Ney \bj-r ggy ijh[e_fb \ljZIb izd_ls\ \ | _e_dhfmgedZz
dhfmIZp }x iZd_Il«\ "hpeevgh aZklhkh\m\ZIb azXZRBkiscde+ Kkl
dh”"b yde fZxlv jy® kmll}\bo i_j_\zZ] IZ ihlj_[mxlv ihA"Zevrh]h

GZmdh\bc dzf\gRthfi_ewWdZg” |I_og gZmd "~hp
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RIhfi_e\G:
MdjZbgkdZy J]hkm~ZjklI\_ggZy ZdZ’
_e_agh”hjh ghlh 1jZg®ijpah\

F?LH>HILBFBA:PBB G?J?¥W&G&UO DH>H< K F:EHC
IEHLGHKLVX IJH<?JEBDQ?LGHKLV

D kh\j_f_gguf |I_e_dhfmgbdZpbhgguf kbkl_fZf \u\b]Z_Iky jy
h~rgbf ba dhlhjuo y\ey_Ilky h[_ki_g_gb_ Ilj_[m_fhc ~hklh\_j¢
bgnhjfZpbb >ey j_r_gby ~"Zgghh\ghtZqgbf \ghklky jZaebqgu_
ihf_ohmklhcgb\u_ dh”u dhlhju_ y\eyxlky hl[yaZl_evghc
[hevrbgkl\Z |_e_dhffmgbdZpbhgguo dZkbgtyesh]bc\j_fy rbjhdh_
jZkijhkljzgb_ ihemgbé&bfdehc iehlghklvx ijh\_jhd gZ q_lghklv
h{ez”~Zx| ‘dhkchwnn dIb\gthvx \[ebab ijhimkdghc kihkh[ghklb c
bf_gvr_(keh‘ghklvx I_ogbg_kdhc j_ZebaZpbb dh”_dZ ih kjZ\¢
dh~rzZfb OZjzdl_jbklbdb ~Zgguo dh”h\ hij_~_eyxlky \b~hf ]
fZljbpz bgpb”~_glghklb dhlhjhlh khhi\ghdem fZIljigp\ jh<
aZ\bkbfhklb hl \b"Z 1jZnZ LZgg_jZ \u”~_eyxl j_lmeyjgu_ b g_j
fZehc iehlghklvx ijh\_jhd gZ q_Ilghklv ijb wlhf ihke_"~gb_ h[e
oZjzZdl_jbklbdzZfb b qzZs_ ijbf_gyxlky gZ ijZdlbd_ u@_dhlhjuc
dh~k fzZehc ieklgx ijh\_jhd gZ q_Ilghklv iheghklvx oZzZjzdl_
jZkij_~_e_gbyfb kl_i_g_c kbf\hevguo b ijh\_jhqguo \_jrbg 1j
Hkgh\guf ihcoh”~hf d ~_dh”bjh\Zgbx *Zgguo dh”h\ y\ey_Ilky bl
jZkijhkljzg_gby ~h\_jby bkihevah\Zgb_ dhihalglddghh\ gt
wnn_dlZ rmfh\h]lh ihjh]lZ qlh Ij_[m_I hilbfbaZpbb g_j_]meyjgu
iehlghklvx ijh\_jhd gZ q_Ilghklv ey hij_~_e_gghc fh*_eb dZgZ

IhdZazZgh qlh kmlv ~Zgghc hilbfbaZpbhgghc azZz”~Zqb azd
jZkij_~_e_gbc klkbfghevguo b ijh\_jhgqguo \_jrbg 1jZnzZ LZg
h{_ki_gqb\Zsbo gZb[hevrmx \_ebqgqbgm rmfh\h]h ihjh]Z ~ey g_
dZgZeZ k\yab NhjfZevgh ihklZ\e_ggZy hilbfbaZzpbhggzZy az”
gZoh ~_gb_ fbgbfmfz khhI\_Ikl\mxs_c p_e_\hc nggdpbb
\_jhylghklb hrb[db ~_dh~bjh\Zgby Z \ dZq_kI\_ “himklbft
j_r_gbc \uklmiz_I \_dlhj jzkij_~_e_gbc kl_i_g_c kbf\hevguo
\_jrbg ljZnZ LZgg_jZ “ey nbdkbjh\Zgguo agZq_gbc mjh\gy ihf
IlhdZazgh glh knhjfmebjhdZgbp¥ahZ hilbfbazpbhggzy az”
yley_Ilky az~Zq_c [_amkeh\gh]h g_ebg_cghlh ijh]jZffbjh\Zgby
i_j_f_ggufb H[hkgh\Zgh qglh "ey j_r_gby "Zgghc azZ”Zqgb
ijbf_gylv b~ _x |jbph’\\g1qbke gbc e_"Zsmx \ hkgh\_ ij_"eh’_
f_Ih~"Z hbhfbazZpbb g_j_]lmeyjguo dh~h\ k fZehc iehlghklvx i
g_lghklv >ey hp_gdb wnn_dlb\ghklb ij_~eh _gghlh ih”oh”
\ugbkebl_evguc Ze]hjblf b khhI\_lkl\mxszZy ijh]ljzffgzy j_.
ki_pbzebabjh\Zgghc kj_~_ fh”_ebjh\Zgby lheggg_gu hill
jZkij_~_e_ldby_g_c kbf\hevguo b ijh\_jhgguo \_jrbfe¥yjznz LZ
g_dhlhjuo fh”_e_c dZgZeh\ k\yab
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Jha\blhd fh[eevgbo hi_jZpecgbo kbklI_f ~Z\ ihrlh\o
jeaghfzZgelgbo _e_dljhggbo ijbkljh€\ yd ih[mlh\h]h 1Zd
ijbagZzq_ggy H”*gZ a IZdbo kbkl_f fz} ~hkblv pedZ\m =« |
jhaih\kx~" " m}lvky [_adhrlh\gh Pkbhki_fZpelkigZlv gZa\m $QGUI

$QGURLUG_jZpecgZ kbkl_fz + iezZlnhjfz ~ey fh[eevgbo
ieZzgr_lgbo dhfi xI_je\ kI\hj_gZ dhfiZzge}x *RRJOH gZ [
lerjbfm}lvky Zevygkhf 2SHQ +DQGVHW $OOLDQFH 2+%
yNje UQX[ \eg klh€lv "_sh hkdirjedngayhl/h QX [/drgXkljmdImijb
;Zah\bf _e_f_glhf pe}€ hi_jZpecgh€ kbkl_fb } j_ZeecaZp-ey
fZrbgb -DYD « \k_ ijh]jZzfg_ aZ[_ai_q_ggy =+ aZklhkm\Zg
j_ZeecaZpex -DYD

jhdb gln hagzf_gh\zZge i*”\bs_ghx m\Z]hx “h $-$; /
\iebgmeh gZ Zjoel_dimjm $QGURLG m [Z]ZIvho Zki_dlZo \}I
Ibih\hlh $-%; ~h~Zldm g ~h a\bgZcgbo dhfifxl_jgbo
gZibkZgbDyD & & 9% e« ih™e[gbo

$QGURA}Gjb "m”_ jeagbo ¢ kbevgh \er"hdj_fe_gbo h”"bg \«”

< hkgh\e e_"blv fh*bnedh\ZgZ ¢« mjeaZgZ \_jkey /LQX]

Gz~ je\g_f J/LQX[ agZoh”blvky je\_gv egnjZkljmdIm
feklblv \ejIlmZevgm fZrbgm [|JR@&LN [Xam ~Zgbo 64/LWH
gnjZkljmdIimjge fh "mee « -DYD $3,

Je\_gv gZibkZgbo m *RRHOHI$QGUHRLILBes dZ mgb \
jharbj_ggyf je\gy °egnjZkljmdIimjb hkdeevdb jhajh[gbd fh™_ \
ijhljzfb Z[h €0 gqzZklbgb yd [m~e\_evge [ehdb "ey \eZkgbo jh

<bdhjbklhgmx¥h eb\ekle $QGURLG 26 fh'gZ i_j_h[ezZ”gZlb
eslZevgbo Zizjzle\ \klZgh\b\rb ebr_ +gl_jzdlb\gbc _djzg /
fh gZ hjljZzgeam\Zlb iZg_ev ijbez”e\ 1Z kbkl_fm mijZ\eeggy
lgnhjfZpey a ijbez”e\ kbkl_fbbiv _elb\htbjizas g_h[os*ghkl
"ha\heblv g_ \e*\heedZlb ieehlZ \e~ \bdhgZggy i_\gh]h fZg_
afhlm \b[bjZlb jhafes_ggy IZ kihke[ \e~h[jZ _ggy *gnhjfZpe¢*
i_jkhgzZeeam\ZIlb iZg_ev ey \eZkgh]h neabqgghjhms ikboheh]

Kibkhd \bdhjbkiZgbo ~*_j_ e

5HWR WHEBRIHVVLRQDO $QGURLG $SSOLFDWLRQ 'HYHOR
.DULP <DJKFPEHGGHG $QGURLG 3RUWLQJ ([WHQGLQJ D
-HVVH 6WRBUMNHQJ ZLWK 81,; 3URFHVVHV

$OHVVDQGUR 5XELDHW-RDOWHKHDIQFERULYHUV QG (GLWLR
*RGIUH\ 1RBPRPSLOLQJ $QGURLG
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IJBF?G?GB? F?LH>: DHGLMJGUO DHJJ?EYPBHGGUO IHE?C
>EY >B:=GHKLBDB KEUH@KBLM:PBC < IHE?L?

lj_"eZ]Z_Ilky ijbf g_gb_ f_Ih® dhglmjguo dhjj_eypbhgguo
"bZJghklbdb keh guo kblmzZpbc \ ihe | >hdZaZgh gZmqgh b
ijb \hagbdgh\ gbb k[h_\ Z\bhgbdb \ Kbkl _f_ mijzZ\e_gby ihe_|
dhglmjghlh iHhi¢y®_eyxs_]lh dhjj_eypbhggmx k\yav f_""m izZjzf_lIj.
ibehlbjh\Zgby baf_gy_Ilky hl klhoZklbqg_kdNhjfln mjingdep bgigyZevgr
\azbfhk\ya_c \_kvfzZz jZaghh[jZzagu \ dzZq_kI\_ kZfuo h[sbo b«
nmgdpbhgZevgmx b dhjj_eyPhhgoewpbiggBy k\yav ijhyley_Iky
az”rzZgguf agzZq_gbyf azZ\bkbfhc i_j_f_gghc khhI\_IlklI\m_1I
\_jhylghklguo agZq_gbc g_az\bkbfhc i_j _f _gghc Klyav gZau\Z_
_keb dzZz"~hfm agZq_gbx nzZdlhjghlh ijbagzZzdz khhd)\ glkth\m_1 \il
g_kemqZcgh_ agZq_gb_ j_amevlZlb\gh]h ijbagzdz GZley’
dhjj_eypbhgghc 1Z[ebpu kem bl dhjj_eypbhggh_ ihe Hgh ij
liZnbd 17_ gZ hkb Z[kpbkk hIdeZ"u\Zkay agZe_ gaYh;qdlZ]fhnkb h
ihdZau\zZxlky khqg_IZgb Ih jZzkiheh _gbx lhg_d fh'gh km”blv h
k\yab IhdzZazl_eb I_kghlu k\yab ~Zxl \hafh ghklv hoZjzZdl_jbe
\ZjbZpbb j_ameviZlb\gh]h ijbagzdz hhAdibiZpbb ijbagzdz

Dhjj_eypbhggh_ ihe_ b dhjj_eypbhggZy 1ZiébpZZ ygeayklky bk
ijb ZgZeba_ Bah[jz Zy ihemqg_ggu_ j_amevlZlu \ \b”_ Ihqgq_d \
dhhj*bgzl ihemqgbf dhjj_eypbhggh_ ihe_ 1h ozZjzZdl_jm jZkihe
fh gh khklz\blv ij_"\Zjbl_evgh_ ij_"klZ\e_gb_ h nhjf_ azZ\bkbf
\_ebgbg jbfZi h Ihf qglh h”"gZ ba gbo \ kj_"g_f \hajzZklZ_1 b
\hajZkIZgb f ~im]hc Kbkl_fu dhhjr*bgzl ijbf_gy_fu \' hl[ez
e_lzZl_evguo ZiiZjZlh\ ij_ "kIZ\eny kh[hc |jyfhm]hevgu A_d
kbkl_fu Hkgh\gufb kbkl_fzZfb dhxhky_ijbkibh@mamgbb ~bgZfbdb
e_lzZl_evguo ZiizZjzZlh\ y\eyxlky kdhjhklgZzy k\yaZggZy b a_fgZy

Ijb ZgZeba_ dhglmjh\ dhjj_eypbhgguo ihe_c gZb[he__ i_jki_
bkke _~h\Zgb_ \aZbfhk\yab m]eZz ZIZdb b mjedlhej fgZ "nM]he
ijh_dpb_c kdhghWdlZI_evghlh ZiiZzjzlZ b ijh*hevghc hkvx k\yaZg
dhhjrbgzl e_l1zZl_evgh]lh ZiizjzZzlzm]liMgdhe_"d¢mgihiJj_qghc b hkv>
kf_s_gghc \ iheh _gb_ khhI\_lkl\mxs__ gme_\hfm m]em jukdZg
bkke_~m_Ilky k\yav iZjZf_Iljh\b Q) mlllhee dljZdgZ \ aZ\bkbfhklb hl
\b”rZ hij_"_ey_Iky _klv WybléByglhl glh ijb keh guo k[hyo [hjlt
h[hjm~h\Zgby ijhbkoh”bl gZjmr_gb_ hjlh]hgZevghklb \k_o \b
dhhj*bgZlguo kbkl_f k\yaZgghc a_fghc kdﬂhfglnllg]hanbbj/jb W
dhglmjh\ dhjj_eypbhgguo ihe_c f_gy_Ilky \hagbdZ_l \hafh ghkl
keh guo hidZah\ b k[h_\ f_Ih~hf dhgimjguo dhjj_eypbhgguo ihe_

GZmqgguc jmdh\bXbl<ewjbs_gdh dzZg” "hmgglgZmd
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F_I_hjheh]eqge mfh\b fZxlv agZqgbc \ieb\ gZ jh[hlm Z\«Zp:
\bgbdg_ggy Z\+«Zpecgbo dzlZkljhn Z kzZf_

r ihfbedhA«€ _deiZz'm

r g_kijz\geklv I_ogeqgbo kbkl_f

r g_kijbyleb\e f_I_hjheh]eqge mfh\b J]jhazZ rd\Zeb Imj[me
\eljm [ebkdz\dZz

KzZf_ gZ kdez”ge f_I_hjheh]eqge mfh\b ijbiz~Z} Z\*Zp
Ahih\ene jha]ey"Z}Ivky h~gbo af d_ mbehQqubto]J)Z\’bs- f_lh”b
\by\e _ggy ahg ]jZ"m GZke+~db ~+€ ]jZ"m } "m" _ g_[_ai_qgt

ih\eljyg_ km~gh aZagZ} f_oZgeqgbo ihrdh”""_gv

<eNih\e~rgh dhgp_ipr@HH)MSKIWZ} ijZ\h ijbcfZlb ieZg ihevl
jh[blb gt \ fZjrjmle ihevhim [_a malh”~ _ggyf a Z\«Z”bki_Ilqg_jh

>ey j_ZeecaZpe+€ p- }€ dhgp_ip*€ _deiz" ihlj_[m} ~_l1Zevgh€
ijh g_[_ai_db yde fh mlv \bgbdgmlb gZ fZjrjmle H’\gZd gz
es1zdZo g_\klZgh\e g+ [hjld\ggy kahid \j@y\m gZ fZjrjmle yde [
AN_IZevgm 1Z ~hklh\e jgmMg’hmg;fchpqak [hjlh\bc jZ~ehehdZlhj ]
aZkh[hf kihkl_j_"_ggyf az theh] gghx kbImzZpe}x a [h
_I_hjheh]eqg- JZ"‘hGhlehjb IZdh g_ fhKinZihg vdhE[ _gad ~ gdod b k e
Ilhgghkle ijb \by\e_ggy ahg ]jZ~h\h€ g_[_ai_db gZ fZjrimle
"bklzgpecgh]lh \by\e_ggy ahg ]jZz*"h\h€ g_[_ai_db yd gZa_
hi_jzlb\gbfb azkh[zfb a [hjlm ih\eljygh]h km~gz Ijhl_
fh eb\Wle \by\e_ggy 1jZ”"m f_l_hgZ\e]Zpecghx jZ*ehehdZpecghx
fh gZ ajh[blb \bkgh\db sh \hgzZ } g_"hklZlgvh _n_dIlb\ghx hk
hrgm \_ebghgmmhehdZpecgm \e*[b\Zgeklv Lhfm \bgbdeZ ]hkl]
jhajh[e_gge gh\bd Tbiheé ggy ahg ]jZz "h\h€ileyjbdi ldbggbo
f_Ih~re\ <hgb } gmleb\bfb ’\h kljmdImjb nhjfb 1Z hje}glZp<€
fh mlv \bagZgblb Ibi ]*~jhf_I_hjs\ <by\eylb ]jZ*» m ofzjZo
j_amevlZlZfb hpegx\Zggy |henyquZ\p‘r-c"g[bbbon<Z)]gZe°

lheyjbazZpecge \bfejx\Zggy \bdhgmxlv 1Zdbf qgbghf
iheyjbaZpecghfm [Zabke ih g_jae gq_j_a i_jeh” \bijhfegxxlv kb
I1Z \_jlbdZevgh€ iheyjbaZp-€ IlheyjbaZpey ijbcgylh]lh kb]lgZe
iheyazZpe+€ \bijhfegx\Zevgh]lh \ aZe_"ghkle \en \eZklb\hkl_«
kblgZe feklblv yd hkgh\m IZzd <« hjlhlhgZevgm dhfihg_g
iheyjbf_Ijbgqghlh jZz~ehehdZlhjz ~Z} fh eb\eklv jhajeagblb ahg
\enr "hsh\bo ahg [ <a €jEZN@Imje } ~_deevdZ klZI_c gZ px |_fr
kiI\hj_ggy "exqh€ FGJEK a j_"bfhf \byle_ggy ]jZ"m «a azZ"Zg|
g_ \bjer_gZz

GzZmdh\bc d+N\GBdh\kvdhcl_og gZmm_khij
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:dimZevgeklv \bjer_ggy ijh[e_f ~hklh\ejgh€ qdibgdhkle fZk
\Z]hfh]lh afakKlomjhg_ggy ag_rdh” _ggy jZ&2%dZdlbegboob kZm \e«?
rde~eb\bo j_g¥Ye\pihjh[e_ggy * \*hkdhgZe_ggy f_Ih”~e\ dhgljhex
\erhfZ GZ “Zev ZdimZevgeklv ijh[e_fb Ihqgh]lhbdglagZqg_gg
ghkblv g_ h”"belZqgdet_j Z ih\kx*gh \bgbdzZ}+s\gZ agdloeh]«€
mklzldm\Zggy sh gZz ahdj_fz c mefy_Tttbqgh€ pgngmd fZkb e«d
jh[hle ijh\eahje\

Ilhklzgh\dZ ijh[enf@azZ]Zevghfm \bley”e 1Z €€ a\fyahd -«a
gZmdh\bfb az\"Zggyfb hHey]z}h[\ jlhae[jZlbky a |_hje}x lhqgl
\bagZq_ggy fZkb j_gh\bgb ”"ey \bagZq_g@Yohihlgihdgy afekl
ag_1td°_ggy jZ"*hZdlb\gbad gy qghaj@p[e_ggy ¢« \“hkdhgZe_ggy f_
dhighex \ I_ogheh]+*€ Z[h \ f_~bpbge « aZijhihgm\@dip [sevr IF
hdj_fbo izZjzf_lje\ » 0Zjzdl_jbklbd ijhp_km M j2fdggyijh\_"_g
ijhihgm}ivky \bdhjbklZggy kmqgZkgh€ fh~_ee* ijiZp_ggy “ey I|h
fZkb [my/avh€ j_gh\bgb \ jeagbo ]Zemayo sh "hahhebéy j_Ze-a
[*evr IThggbo joa4Zom

F_lhx "hkee”"_ggy } h”"_j Zggy gh\h]lh f_Ih*m ~ey ijZzdlbqg!
\Z]lhfh]lh afakKlomjhg_ggy ag_rdh” _ggy jZZohZdlbYgdokiim \«
rde”"eb\bo j_qh\bg \bdhjbklZggy qgbkezZ :\h]Z~jh "~ey jhajhJe
\"hkdZeg ggy f_Ilh”e\ dhgljh&x jhajh[dm hdj_fbo Zki_dle\
\ijh\z~"_ggy dhgp_ipec >ey ~hkylg_ggy f_Ib ijhihgm}livky ]
\bagZq_ggy fZzkb [_a \bdhjbklZggy |_jfeghl&gt]j€ fhev « gbkeZ :

F_Ih*"bklhkmxlvky _dheh]eqghl+thehisdbdhh I[ZvglihjZe
ikboheh]eqgh]hai adiZ[ggy \ EFK Ilhfm ijbagZq_ges "ey \b
nmg~Zf_glZevgbo ijbdez~gbo ¢« ihrmdh\bo gZmdhZlbo "hkee+""_

if_"bggZ ~hdljbgZ gZkee+~de\ Z\Zj+s€ iZlhl¢hnhey « f_~bpbgZ d

if_"bgg_ azZ[_ai_q_ggy m fbjghkfpe f_"bpbgZ ij

iegnhjfZlpay « gZmdhdkhgqgbc kmijh\e” jhajh[hd \ _dheh]«€

<bkgh\db ihey]zZxlv \ IThfm sh \i_jr_ azZijhihgh\Zgh g_Ijz”~b
“h \bjer_gge* ijh[e_f gZ hkgh\s \bdhjbklZggy gh\hlh f_lh®*m « _
I_hje€ ~ey is"\bs_ggy \bagZq_ggyada@ihip]ygyfdke't_ggy
jZ"ehzZdlb\ghBolzr*\ aZobrklme\rYbo j_dhddbdhjbklZggy gbkeZz
:\h]Z~jh ~"eyhjdaggy * \"hkdhgZe_ggy f_Ih”e\ dhgljhex

GZmdh\bc dtjH\ghhligbdZg” |_og "ggmgl
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AZ[_ai_qgq_ggy [_ai_db ihevhle\ gZ kvh]h”~gergec ~_gv aZz
k_j_n az\'ydgv\bjerm} yd pbl\eevgZ 1Zd « \eckvdh\Z Z\eZp-y
Mkierg_ \bdhgzZggy ihevhim aZe_"blv g_ leevdb \e® gZ~ecgh
km~rgz IK Z ¢ \*~ |hl]h gZkdeevdb r\b”rdh « ijZ\bevgh i
ijhklhje gZ \keo _lZlido *kevikehlZ gZ \Z _e+ mijZ\e+ggy ijb
2 p_ [_ai_j_j\gh knhjfh\Zg_ gbf my\e_ggy 9gZhqggbc hJ
mk\er*hfe_ggy klZgm d_jh\VZgKHzhjjhdddZggy ijhp_km mijZ\e
©FZ|_jeZehf2 "ey nhjfm\Zggy pvhlh my\e_jdgh kgmcbZyfh_ai
ijbez~"h\Z egkljmf_glZevgZ =« g_ecgkljmf_glZevgZ sgnhjfZpey

<ljzIlZ ijhklhjh\h€ hp}lglZptEbohneahedblemZpey ijblZfZg¢
icehlmyd «g”~b\em ydZ \er[m\Z}Ivky \gZke+s"hd eexaec \bd
\e~rh[jZ _ggyf \eklklb\Mh[ }dIZ yde kijbcfZxlvky ieehlhf Ih[lh
jh[hle ahjh\h€ kbkl_fb I1Z \_klb[meyjghlh ZiZjZIm ieehlZ =« y
\erkmlgeklv \ dZ[*gZo ee<lZde\ \e~ih\ergh]lh “bll}\h g_h[o:
hlez”"gZggy ljhklhjh\Z hjel-xdZpey "bpl}\h g_h[o**gZ nmg
ex"kvdh]h hj]Zgeafm yd ¢ "boZggy

Jhal\fyahd ~Zgh€ ijh[e_fb ea \Z eb\bfb gZmdh\bfb az\”
kiI\hj_gge kmgZkgh€ 1_hje€ ¢ jhajh[pe j_dhf_g~"Zpec "ey |
Ahihfhlhbkbohneasheh]eqgh]h h[% hheglmVZmdgy*]hlh\pe evhligh
kdezZz~nEdzZ\ieb\m gZ [_ai_dm ihevhle\ P_ [Zam}lvky gZ KkI\h]j
efelZpe€ ih\_"egdb 7ec evhlgh]h kdezZ”m q_j_a kijbcgylly
hpegdb \ieb\m ah[jZz _gv gzZ\dhebrgvhlh k_j_Mh\ihdE gZ e
jhadjblhf_ozZgeaf*"hkylg_ggy fZdkbfZevgh]h gZ[eb _Mygyjhajt
ji_ZevgbbmZpec \ ihgwhiv_glgZdeg”_gpha\bldm IHdmdh\h]h
gZijyfdnyd KklI\hj_peewr_n_dlIb\gjbo_gvjh[e_fsh \bgbdzZxlv \
ihevhle

<bkgh\hd M odi{+.g&h _dkiemZImxlvky enh]lhjsgglZpe€ \
ijhklhje o [_ai_gghlh mijZ\eeggy aZklhkh\m}W&kYy ieghbbohZp
ih\gh€ dZjlbgb ijhklhjh\h€ HhjrR}idlZm-€h[o"ghbhx mfey
aZ[_ai_q_ggy iheklizlgh\le _ggygio &«AfgZzkgbdogiKbihj\h gh\bo
eg”"bdZlhje\ yde ihkefrekemjmglm\Zggy ieeydEo\ flrh *kkmfh\Zo
ihevhle\ Z IZdh™ kbkl_f IZ dhfie_dke\ yde [m "mivaljggh\m\
\eZklb\hkle ieehlZz

GZmdh\bc dtjH\ghhligbdZg” |_og "ggmgl
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DJBL?J12 HP1GDBFPILJI1< 1 O:J:DL?HBXUHAJH;E?GBO
DHGLJHE?J1< >EY IIB<H?GGY >HDMF?&LIPRE:>1<
:<1HG1DB G: A:<H»B®1EVGH2 :<1:P12

>ey ie~rdexq_ggy ijbez”egdgy hhekMdBE\h]h dhfi x|I_jz ;I1?<F
Z[h ~h egrbo ijbezZ”e\ Z\ehgedb eelZdZ g h[oe*ge Z"Zilh\Zg
\eNih\ergh jhajh[e g \bkhdhyddkiye bd hig I\\Infebji}fh ¢ ie*dexqZ}fh
ydbg_[m~v |I_ogeqgbc dhfie_dk g_h[o**gh ajlggmadbZzm\iZhpm gZ |
jhajh[e_gh€ kbkl_fb kmfekge a dZfide@bfmhjfzZzl « r\b~deklv
h{jh[db fZdkbfZevgZ jha”eevgZ a”Zlgeklv \eM\hjx\ZIlb jeage dl
\[m~*h\Zgbo [ehdes\ ijbkljh€\ IZ fh mee+\ \bdhjbklZggy ijhp_khjZ

< NZgejh[hle ijhihgm}lvky jhaleylb ~_Zeeklbggm dZjlbgm
ijhljzfghizjZlgbo f_lh”e\ ¢ aZkh[s\ nmgdpehgm\Zggy kbkl_f
pbl\eevgec Z\eZpe€ i mijZ\eeggyf ;I1?<F P_ q_j_a \_ebdm dee
\bgbdZxlv \ ijhp_ke _dkiemhVpeZEgaly[keh j_fhgln&k&ehgedb \
I_ogheh]eyo \ Z\eZ[m"m\Zgge c¢ kbklI_fZo ~hdmf_glm\Zggy -<g
egnhjfZpe€ \ dZ[ege* e*lZdZ q_j_a \e*kmlgeklv }*bgh€ dhgp_ip-e*
dhgljhe_je\ "ey i*"\bs_ggy ydhkle jh[hllaikkkl ifheviphdy F_lhx }
jhaleygmlb \ dhfie_dke \ieb\ ijbgpbie\ jhajh[db iZjZf_lje\ =
dhgljhe_je\ gZ kbkl_fm \b]hlh\e_ggy ~hdmf_glZpe€ Z\ehgedb
egnhjfZpe€ \ dZ[ege e+lZdZ "ey i*"\bs_ggy je\gy [lhx_db ihev
g_h[oe~rgh hilbfeam\ZIb €0 izZjzZf_Ijb « oZjzdl_jbklbdb aZzijhih
jhajZzomgdb hkgh\gbo egnhjfZpecgbo djbl_je€\ “ey jharbj_g
\eamZesaZp+€ \ dpitgmdlZE8Y \bdhjbklh\m\ZIb \ fh”_ees dhgljhe.
kmgzZkge ih]Jey*bhprgdb j_ameviZIle\ _dki_jbf_gle\ gZijbde
oZjzZdl_jbklbdb _n_dlb\ghkle kbkl_fb \eamZeesaZpe€ e+gnhjfZp
ijbgpbie\ jhajh[db dhgljhe_je\ < ijhp_ke ih*"ZevrmM\¥Z ZgZe-al
iZjZf_ljmmleb\eklv fZI_jeZmmbki@jXxg gZesiZ\gamZecazZp+€ Z[h gh
egnhjfZpe€ ~h iZ*"Zxgh]h \bipgmmgx\Zxgyhafblly eege€ i qZk "
"ey ~_I1Zevgh]lh mlhgg_ggy kihl\hj_gv yde \bgbdZxlv ijb ~h
\b]hlh\e_ggy ydekghEZdbthgohf azZklhkm\zZggy fZI_fZlbggh]lh
"hkee~"_gv "~h hljbfZgbo j_amevlzZle\ _dki_jbf_glZevgbo
fh~_ex\Zggy h[jh[db ah[jZz _gv “halhey} knhjfmex\Zlb kiecev
iZjZf_lje\ 1Z egl_gkb\ghkle egnhjfZpecgh]lh \bijhfegx\Zggy i
dhgljhe_je\ ~ey \b]lhlh\e_ggy 2Abrdélglkvdhhaleygmdb \ieb\ g_ leev
\gmljergeo « ah\gergeo nZdlhje\ gZ ijbgpbib jhajh[db dhgljhe
iZjZf_ljb e« o0Zzjzdl_jbklbdb Z 1Zdh" €0 \aZzZ}fh”ex a kbkl_fh
"hdmf_glZpe€ Z\ehgedb Z[h a kbkl_fhx \eamZebadP+€eygnhjfZ
i*"\bs_ggy je\gy [_ai_db ihevhle\

GZmdh\bc dtjH\gbd&Kblgbd dzZg” I"lopm gdZmd
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<EBYGBB KHEG?QGHB8<®GHKLB G: D:Q?KL<H
L?0GBQ?KDH=H H;KEM&BB :<BHGBDB K:PHH<
K P?EX G?>HIMS?GBY D:L:XiN

Ba\_klgh qlh ba jz[hl : E Qb _\kdh]h ijhke_"b\Z_Ilky k\
KhegpZz k \ha”~_ckl\b_f gZ ikbobdm qg_eh\_dZ b gZ h[hjn
\ha“mrguf "~\b _gb_f \ Zwjhihjlm Fghlhgbke_ggu_ im[etl
k\b~_I_evkl\mxl| dqlHhiffhke_"b\Z_lky \ bkke_"~h\Zgbyo jZaebo
\hafh ghklv \ebygby baf_g_gbc kheg_qgqghc Zdlb\ghklb b ]
gZdzZgmg_ b \ ~_gv ijh\_~_gby jZ[hl ih h[kem b\Zgbx |
\ual\Zggh_ ihlhdzZfb kheg_qguo qZklbp b i_j_f_hegubb fZ]c

ihjh~zggufb Khegp_f fh _I kuljzlv jhdh\mx jhev kl2z
ljZlbg_kdbo kh[ulbc dzd ke_"kl\b_ ijh\_~_gby jZ[hl ih h[k
ijbjhrguo b I_ogh]_gguo dzZlzZzkljhnZo IK Khegp_ fh _I kul]j:

\dexqgqZxs_]h beb \udexqgZxs_]hb blgamGZpbhggu_ kbkl_f
Qb _\kdbc ibkzZe 32*Khedbplbc ihdZazl_ev p_e_khh[jZzaghklb
hi\_IklI\_gguo jzZ[hl _]lh ihdZazgby [_ahrb[hggu b mgb\_j
jmdh\h~klI\h Z\bZdhfiZzgbc b Zwjhihjlh\ “he gh jzZ\gylvky |
kmlhgghdhW_~g_\ghc ZzZdlb\ghklb b ~he'gu agZlv h Ihf
j_Imeyjgh gZ khegp_

GZzdh\dd _j<\gb# =blkgd dZg” |_og ~gBmgl
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+80$1 $&7256 2) &203/(; ', &$7,21 6<67(06 2(:
*(1(5$7,21 $,5&5%$)76

$YLDWLRQ PDLQWHQDQFH KXPDQ IDFWRUV UHVHDUFK
RSWLPL]JH WKH IDFWRUV WKDW DIIHFW KXPDQ SHUIRUP
$XWRPDWHG IHO@®MWURWWHPY FDQ LPSURYH VLWXDWLR
UBIXFLQJ FUHZ ZRUNORDG
$LUFUDIWCV HOHFWBRQWF ¥ H BRHSRQEB® WR WKDW [RL
IOLJKW FUHZ FDQ UHDVRQDEO\ EH H[SHFWHG WR HQFRX(
HDVIWOAFRJQL]DEOH IRUP WKDW |DRLEUWDWHWKSURKH Y
DYLRQLFVVKWRX\CHPEH GHVLIJQHG WR KHOS WKH IOLJKW F
HVSHFLDOO\ LQ HPHUJHQFLHN HRWE GVEQGJV DD H W \QRWS B
DQGUHWRW DFWLRQV E\ WKH IOLJKW FUHZ
3UHVHQWKOAUH DUH REXERMDW RRY RR IN WKDDW H
VRXJKW WR RYHUFRPH WKH LVVXHV DVVRFLDWHG ZLWK
([FHSW GHDOLG®GP RIWKLBIUREGLFKWLEL® LUHP ZIKQV WKH VI
FULWLFDO IDFWRU DIIHFWLQJ EFRWOXG X¥IDGHWD YR Q & LIRIS R
$FFRUGWRQVULELOLW\ SUREOHP WKDW ZRXOG DOORZ DOO I
HTXLYDOHQW RI YLVXDO P HRWH RAWORHIDRILE D 00 LMAK@NG LR/ HR
©6\QWKHWLF YLW.\RQAKADALFVNWLRQ LV D YLVLELOLW\ V
SUREOHP WKDW ZRXOG DM®RRY YO®GH DLW KH DYWUW R DEH HT)
PHW HRRIR® RRIQGLWLRQ VRES Y IFIDAKDRIQE B NAIVIMRMP V WK UR X J
LW\QWXLWLYH GLVSOD\ DG® BYLHRHOEE BWL R $HWRVRG VU |
VSDWLDO DZDUHQHVV WDVNLQJ WR DYRIE® HDNBIUWK® L U
VSHHG RI VHWRDQQRDRQPYV RI VDIHW\ EBQHYHVW RD Q8 G R
PDQ\ DFFLGHQW SUHFXUVRUV V\QWKHWLF YLVLRQ ZDV V
IDFWRUXRIWKH KXPDQ IDFWRUV WKDW VKRXOG EH FRQV
GLVSOIBBWHJRWIR] VX U B B UHDAHD UFK
7R FRQWULEXWLQJ WR WKH JURZLQJ NQRZOHGJH RI W
GLVSOD\V UHVHDUFKHUV GHYHORSHG DQ H[WHQVLYH OL
VHW RI UHVHDUFK S UL RUKNYRUH A RINR BROMBIRAK/RCER X O G
DVFHQGLQJ WR PDNH VXUH GHVLIJQHUV DQG G@HERKMRSHU
KXPDQ IDFWRU\ WG K RARWELHEW DQG *X QHQW RF@HE/O B U
,PDJH 4XDOLW\
,QIRUPDWLRQ ,QWHJUDWLRQ
2SHUDWLR®WVEARQ
7KURXJBQWIEN SBROMW LW XVRMK H CKEKRPHD@\S! 1D F MDEIRNR W
WUDQVODWH JHQHUD O\ & H WL © W ¥ RSB RROABWHW R H O L
WKH SUHFXUVRU WR PDQ\ DFFLGHQW YV B MG HQFLIGHQ W\D ¢
RSHUDWLRQDO HIILFLHQF\ RI DYLDWLRQ

GZmdh\bc dtjH\gbdjbagz kI \bdez”Zq
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IHEYJBF?LJBQGBC I1BKC >EY <BF1JX<:GGY
FIDJHJ?EV/NM L: MGBEE1LEHK:>DH<H2 KFM=B

;_ai_dzZ ¢ _n_dlb\geklv ihevhle\ kmqgzZkagb¢z]BE\hl]jy gdhof nkn
aZe_"blv \en ydhkle ijh\_thikggydhebbghi_jZpec Hkgh\gbf _e_
Z_jhihjlm WodbgZzqz} » \ieb\Z} gz ydkKIvdhebbghi_jZpec } ae-
ihkz~rdh\zZ kfm]zZz ydZ kem blv “ey \bdhgZggy aevhIim 1Z i
\bagZplvky azZ ~hihfhlhx jy*m iZjzZf_lje\ yde o0ZjZdl_jbamxl
iZjZf_ljhf AX® dh_nepe}gl s_ie_ggy hkdeevdb \eg aZ[_ai_qr
[_ai_dm aidrkghdh\bo hi_jZpec >ey hpegdb klZpkZMddjhi€y a
kfm]Jigh\h”ylv hpegdmgdodkiZzjzf_Ije\ ih\a”h\ geo IZ ihi_j_qgb
I_dkimjb ih\_joge j_ev}inm ih\_joge qbklhlb ih\_joge

kgm} ~\zZ gZzijyfdb \ \bagZq_gge aqeigbo ydhkl_c Al
\bagZq_ggy dh_nepe}glm s_ie_ggy 1Z \bagZq_ggy ihdZag
\bagzZqgZxdih_nepe}gl s_iejmoy gZijyfhd fZ} ozZjzdl_jge g_"Ft
Dh_nepe}gl s_ie_ggy g_ ~Z} ~hklh\ejgh€ egnhjfhpe-€Z}h k
fh eb\hklsby\blb ijbgbgb gbavdbo aqgeigbo ydhkl_c >jm]b
hijbfz\ rbjhdh]lh ijZzdlbgqghlh aZzZklhkiin\Zggyg_ hkkilZyh\e_gl
fZl_fZlbgge aZe_"ghkle fe* iZjzZf_ljzZzfb rhjkldhkle 1Z dh_nep
F_Ih™r \bagZg_ggy dh_nepe}glZ s_ie_ggy reyohf \bfejx\Z
rhjkldhkle ih\_joge } [*evr i_jki_dlb\gbf « Ihqgbf

lkgmxqge ijbkljh€ g_ azZ[_aiygmxyllvagZagdgg§ gnhjfZpe+€ ijl
AlK ydz [ fhlezZz [mlb \bdhjbklZgZz ~ey ijhlgham\Zggy
_n_dlb\ghkle « [_ai_ihkzaedhlgo hi_jZpec LZdh  <kgmxqge
aZkh[b \bfejx\Zggy o0ZjzZdl_jbamxlvky \bkhdbfb Ijm~h\bljZ
r\brdekld®dhgzZggy \bfejx\Zevgh]h ijhp_km : p_ \ ih}*gZgg-
egl_gkb\ghkle jmom ih\eljygbo km~_g \ghkblv h[f_"_ggy \
f_lh~e\ o ijbkljh€\

>ey hpegdb fedjhj_ev}inm IZ mobee\ ih\_joge AIK \bdhjbkl
]_h~_abqgge ijbezZiMBblZzsth « ~"ey \bagZq_ggy j_ev}inm fekp_\
I_h~heelb ge\_ecjb k\eleh”"Ze_dhfejb [Zo_hf_Iljb e*"ZjgZ a

Il heyjbf_ljbggbc ijbkljec ~ey \bfejx\Zggy fedjhj_evinm IZ
ihkzrdh\h€ kfm]b aZzZ[_ai_gm} agZqg_ ah_dZ gafy grblggy «
I[jm~h\bljzl az\~"ydb ch]h fh[eevghkle Z\lhghfghkle [Z Z\If
\bfejx\Zggy : gmleb\eklv « |Ihqggeklv iheyjbf_Iljbggh]lh f_Ih
aZ[_ail gmkhdm lhggeklv « gmleb\eklv \bfejx\Zgv

FZl_fZlbggbc Zizjzl i_j_jZordgthemmdielZingjfb \ dhhj*rbg:
lhghd “ha\hey} [m"m\ZIb fedjhj_ev}n ih\_jog-

GZmdh\bc dt\glthdZg_gdlhg” |_og"gZnud


http://library.kpi.kharkov.ua/scripts/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=5&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=0&S21P03=U=&S21STR=629.735.33%28062%29

09 Fe'@jh"ggZmdhj\hdbg@ din_j_gpfheh”"bo mqg_gbo « kim~_gle\
©IHE1L KMQ:KG1 IJH;E?FB G:MDB?

M>D

Kblgbd H;kdh\_gdh D < L_j_[mk X F
GZp- thevgbc Z\eZpecgbbDmEge+\_jkbl.

FHG1LHJBG= 8xkBM F:EBO >HA J:>1:P12 G: D1KLDH<1 1 FYYA
LD:GBGB EX>BGB *EN=GHAH<:GBO ?DHEH=1QGBO MFH<
A;?2J?7@?GGY A>HJH< Y EX>BGB

:dimZevgeklv *hkee”"_ggy f_oZgeafm \ieb\m fZebo ~ha jZ"«Z¢y
jeagbc ¢ Zelhjblfb \azZ}fh”e€ a k_j_"yguobsfjazgpkikyaglZzkh[eb\h
Ihdkbdheh]«€ iskey _dheh]eqgh]lh azZ[jm~g_ggy Lhfm \bjer_gg
\az}fhazZe_"ghkle « \azZ}fhlieb\m fZebo "“ha jZ~eZpe€ dekldh\b
ex"bgb 1Z azZkh[s\ aZobklm "ey \bjer_ggy ijh[e\gfs gZ"fine_dmey
ZdlmzZevghx az*"Zq_x Ze_ fZeh \b\q_

:gZe+a hklZzggeo "hkegdbvomZihqgzZldh\Zgh jha\fyaZggy "Zgh€ |
\klZgh\e_g_ ihdZam} sh yd p_ kvh]h”ge g_ ~b\gbf m gZmpe-
IdZgbgb \\Z Z}Ivky gZ i_jrbc ghkeywhkBbAg% jmglh\gh nZoe\py
f_"bpbgb ¢ [sfeeh]n&oe-\pe \ h[eZkle djkaZeh]jZn-€ dekldh\e |dZ
Jha]ey"Zeb yd djbklZeeggm kljmdlmjm Z leevdb yd Zfhjngm
i_gqh\bgm leevdb [eheh]eqgh]lh ihoh” _ggyees>dyrihhimghd&€b ft
ji_Zevghfm h[ }dIm j_qh\bgb ijbjh~gh]h « [¢heh]eggh]lh ihoh”""
hAgZdh\bo iZjzf_lj*\" « h~ghlbighbo 0Zjzdl_jbklbd a djbklZesqg]
"halheblv azZijhihgm\Zlb fh~_ev fhgelhjbg]lm \ieb\m jZ"eZp+€ "e
IZ]Zf|j e\ sh [m*"mlv aZ]Zevgbfb ~ey f_iZem « dekldh\bo IdZghg

lhajh[e gbc fnlljh'i’\e-ggy ijhp_khf >\Z kdezZ”~h\bo fh~Am
31 1Z 3 I1Zzfh'gZ gzZa\zZlb e_dljh~"bgZfeqgb
dhgk_ J\Zlb\gbfb kdeZ"h\bfb dhlje\§Zeln faZéIlebv kbkl_fb :e
f_0ZgeqgZ kdBez”h\z A 1Zp_ } gZijm]Z r\b~rdh]h j_Z]m\Zggy gZ
kIZgm nhgh\h€ kbkl_fb ydh€ gZe_ “blv \_~mqZ jhev m ~_kljmdp
dekldh\h€ IdZgbgb <f_gh\Zgh€ ieZ\e_ggyf éleddbfi glZd«ZpeEghd
Je\gyggy klZgm dekldh\h€ IdZzgbgb \ Ihgpe ieZ\e_ggy "eeygdb |
jZNheZp>€3 3

AZijhihgh\Zges reyob \bjer_ggy ijh[e_f < lhqgpe ieZ\e_ggy eh
Llhkljmdimjghlh _e_f_g¢gdZldgbdfb\tie” \ieb\hf fZebo ~ha jZ eZp-«H
XglZ ijyfm} ~h gmey Th[lh \eA[m\Z}Ivky kljmdlmjg jmcgm\Zggy

<bkgh\dbi_jki_dIb\b ih"Zevrbo ~hke+*~"_gv \ gZmdh\hfm gZij

_dheh]eqgbo mfh\ a[_j_~_ggy a”hjh\ y ex"bgb shehkdegmeh\hx c
[_ai_db\bdhjbklzggy \ Thdkbdhehj+€ ihey]Zxlv \ Ihfm sh \i_jr_
_ljz~bpecgec i*”0o*™ ~h \bjer_gge ijh[e_f gZ hkgh\e \bdhjbk
fZzl_fZlbqgh]lh ZizZzjzZlm Jhajhl[e_gZ dhgp_ipey "halheblv azZ "hi
dhgljhex\Zlba\blhd iZlh]_g_am <« ijhlgham\Zlb ijhp_k jmcgm\Z¢
ffyah\bf IdZdbgh]eqgbo ey mfh\ a[_j_"_ggy a”~hjh\' 'y ex~bgb s
qZklbghx _dheh]eqghZ [Zdh dbbdhjbkih\m\Zlb \ Ihdkbdheh]«€

\eamZevgm e<gnhjfZpehkippe~«Z\djh[eylb f_lh~rbgges j_dhf_g~Zp
eedm\Zggy HIljbfZge j_amevlZlb "hkee”"_gv o\hjhlh fh'gZ hpeg
jhajZoh\m\Zlb a \bkhdbf klmi_g_f lhqgghkle iZjZf_ljb kdeZ”~h\bo
\azZ}fhne€ \bfejx\ZIb oZjzdI_jbklbgbkimZepMglglamhzZlb o«” jha\bl
o\hjh[b HIjbfZge j_amevlZlb “ha\heyxlv «*_glbnedm\ZIb hljbfzg



:?JHG:<1=:P1CG1 KBKL?FB
?E?DLJHG1D: L: :?JHDHKF1QG1 KBKL?FB MIJ:<E1G

M>D

FZdkbfh\bg = <
GZpbhgzZevguc Z\bZpbhgguc mghb

<BDHJBKL:GGY DHKF1QGBO AG1lFD1< IJBKBJIINR?PGG1
y1HEH=1QGBO FHIHENBOHEH=1QGPBROHEH=H
=1=1/G1Q4ABD:GV

:dimZevgeklv ~hkeefyh[ggy hpegdb ex”kvdh]lh qgbggbdz
\ieb\m gZ ikboheh]eggm [_ai_dm nZoe\pe\ _dklj_fZevghb
ki_peZeeklzf ohqg ydbfhkv qbghf ih\ yazgbf a P: Ze_ ihc
[_ai_dZ nZoe\pe\" > @ \e~"ghkg_ \hgh ihgbgzZ} ~_sh \b
ijbagZq_glht_jdc \bagzZqzZ}lvky azZ ~hihfhlhx jer_gv sh ijb
ijhp_ke jhajh[dbd mi\jhiggy _dkiemZlZp+€ Z[h h[kem]h\m\Z
ZdimzZevgeklv \bagZqg_ggy ihghkv [ikdiohldh]m@oes\pe\pe\ phbi
\bg_jim}lvky > @ vyd ijZ\beh |Ihfm fZ} gZnkglh\bpe-gglZ | yid @
ijhihgm}ivky azZijhihgm\ZIlb Ydsh ihgylly ikboheh]eqgh€ [_e
afy\ley}lvky fh eb\eklv [evr I[hqgh€ hpegdb _ZAgdybKdhkiKe nm
g_j_a _n_dlb\ghkle ijbcgylly Ihlh qgb egrh]lh jetebflyo <baq
ihdZagbde\ 1Z djbl_je€\ yde \bdhjbklh\mxlvky ~ey [cev
_n_dibhkle kdezr"gbo kbkl_f KHFK azZ ~hihfh]l]hx 1Zdbo ihgyl\
[_ai_dZ nZoe\pe\eckgmj}eage ihley” b gZfmx ijhiegm}ivky
ijbgpbih\h egrZ dhgp_ipey \ejer_ggy ijh[e_fgbo iblZgv \ P:

F_1Z ~"hkee""_@®Ggy[o*"geklv \bagZq_ggy f_Ib "~“hke<""_gg
nhjfZeeam\Zlb az”~Zqe > @ yde \bjermxlvky \ P: hkigh\ge nz
* \bagZqzZxlv _n_dlb\geklv €€ nmgdpehgm\Zggy |Z nifh\b vyd
ex"kvdh]h qgbggbdz 1Z ch]lh \ieb\m gZ ikboheh]eqggm
_dklj_fZevgbo ijhn_kec Ihlef \klZgh\e_ges al\fyadb fe  kde
ex"kvdh]h qgbggbdz 1Z ch]lh \ieclhamlsmpygnm ifkbai_dm nZo:
_dklj_fZevgbo ijhn_kec \ P: o nhjfZednta Zgdroleyidhpeer"Zxlv
nhjfZeesazZpe+€ \ ijhp_ke fh”_ex\Zggy Ilekey pyBlb hjikbHgmyg e
djbl_je€ hpegdb ex”kvdh]h gbggbdzZ 1Z ch]lh \ieb\m gzZ ik
nZoe\pe\ _dklj_fZevgbo ijhvidkifz\béh p_ kZfhklecgZ az”Zq
[eevr kdeZ"gZ gbf kdezZ”~ger_ aZlZeggyZ aZ”"ZqZ "“hkees""

<bkgh\dM ki_peZebkle\ P: gZdhibg_gh "hklZlgy deevd- klv
f_Ih"bqgjth(ajh[hdJhlhabp“ey \bjery dph[e_fb ex~kvdbo gbggb
I1Z €0 \ieb\m gZ ikboheh]eqgm [_ai_dm nZoe\pe\ _dklj_fZev
gZr ihley”™ gZcjte¥ZIighx i_j_\ej_ghx ijZdlbdhx\\Zh Zd B
f_lh*heh]ex ~_glbnedZpe€ Z\eZpecgbo \biz"d-\ ydz
_e_f_glzZjdbbd ghjfZzevgbo |1Z _dklj_fZevgbydEblbhBpegd
"h \bgbdg_ggy jbabdm « aZ]b[_e* ex”_c ¢« e+lZdZ Py aZzZijh
hkgh\hx 7~ey f_Ih*baghldi_q_lkgygdb jbabdm_j«~"_ggy
g_[_ai_qgbo ih”ec \ P:

GZmdh\bc dtH\gbhllgbdZg” |_og "gAmdll
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Kfhebg > < Dej N F ?
GZpehgZevgbc Z\eZpecgbDmE§e+\_jkbl_

JHAJH;D: IJBE:>M >EY <BF1JX<:GGY IHA>H<@G10
L: IHI?J?QGBO MOBE1l< L: G?J1<GHKL?C
AE1LGIHK:>DH<BO KFM=

Ydeklv gmhhYZgbo AIK i_j_\ejy}lvky reyohf aZklhkm\Zggy |
]_h~_abqggbo f_lh”e\ a \bdhjbklZggyf |I_h”heelZ I1Zo_hf_Iljz .
\bfejx\Zevgh€ eegecdb ~ey \bagZqg_ggy mobees\ Z g_je\ghkle
I[jm~Ahfekldbf reydbfejx\Zggyfja\Zad I[jbf_ljh\hx eegecdhx q_j_:
dh ge k f

>7ZgZ jh[hlZ ijbkyhajlwde fh[eevgh]lh \bfejx\ZgqZ ih\a”~h\ ge
ihi_j_ggbo mobe-\ Z 1Zzdh® g_je\ghkl_c AIK sh “~ha\he
\bfejx\Zggy h”*ghqgzZkgh aZ ~"\hfzZ dhhj*bgzZlZfb

<bagZq_ggy ih\a~h\igtoggbahmobes\ m jhajh[ex\Zghfm ijbk
\bdhgm}livky az ~hihfhllex dftdozgeqgbo F?FK "Zlgbde\
Zdk_e_jhf_ljz 1Z "ZIqbdZ dmlh\bo r\b*dhkl_c >DR

<bfejx\Zevgbc fh"mev yley} kh[hx jmohfm ieZlnhjfm yd
hi_jzlhj >Zlgbdb jhafieZlge y&Z \klZgh\e_gZ gZ jmohfec ieZln
pec ieZlnhjfe \klZgh\e_gbc ¢« fedjhdhgljhe_jzZ ydbc \bdhgm} h
\er ~AZIgbde\ |Z \b"Z} j_ameviZ] \bfejx\Zggy gZ jerdhdjbklZeec
hrghgzZkgh \e*h[jZ Z}Ivky egnhjfZpey lizhihhla"bhblme mobeb \
NeZiZahgWdml ]jZ mke\ PegZ fheh”rHJdnmhajyZfmkz Z[h
dml fegml

<boe~gbfb kb]gZeZfb \bs_a]Z"Z gk &lpifdi}Zz 12 »>DR
agZg_ggy gZijm]b yde ijhihjpecge ijbkdhj_ggketzhdernpgth\ec r\b”"

>ey ih"Zevrh€ h[jh[db egnhjfZpe€ py gZijm]Z ih~"Z}Ivky
pbnjh\bc i_j_I\hjx\Zqg ydbc \[m~h\Zgbc \ fedjhdhgljhe_j

< Jjhajh[e_ghfm ijbkljh€ dhfie_dkm\Zggy -egnhjfZpe€ \b
Zelhjblfhf hilbfZevgh]h j_dmj_glghlh neeylj\gHDKdfZIigh]tly _
jharbj_gh]lh neevljm DZefzZgZz

Ijh\_~_ge¢ _dki_jbf_glZevge "hkee<”"_ggy 1Zdh" ihdZaZeb
ih"Zevrh]h m~hkdhgZe_ggy dhgkljmdpe+€ ijbkljhx

gZdhie_ggy *gnhjfZzpzg yiwnme _r

jhajh{dZ ijbkljhx ey h[fegm egnhghZp{hxdne _r

jhajh{dz zZ\IhfZlbggh]lh pbdem \bfejx\Zggy aZ 1Zdbf Ze]hjb
\bfejx\Zggymk_j_"g_ggy j_ameviZle\:\mfAjRkZGlgynBf1yle
j_amevliZkbh]gZe aZdegq_ggy j_ameviZkhZ\bfejx\Zgv

GzZmdh\bc dtje\gb®jZkdAy" | gizgmthp gl
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Dej_}\F ? Kfhebqg > <
GZpehgZevgbc Z\eZpecgbDMmEg\_jk

IJBE:> >EY <BF1JX<:GGY RHJKLDHKL1 IH<?JOG1
AE1LGIHK:>DH<BO KFM= AIK

<Z eb\eklv \bfejx\Zggy rhjkldhkle AIK amfhle_gzZ €€ a\fya
agq_ie_ggy Ih\_jogy AIK ae« rimqgbf ihdjbllyf ih\bggZ [mlb
gbghf sh[ gZ fhdjec AIK aZ[_ai_gm\ZeZkv \bkhdZ ydeklv 0ZjZ

Dh_nepe}gl ag_ie_ggy fe ig_\fZlbdhf e«lZdZ 1Z AIK aZe_"b
yd r\bArdeklv mljzdkh\_joge Ibi aZ[jm~g_ggy AIK Ilh\shgZ ieZkl
lhsh 1zjzf_ljhf ydbc \ gZc[eevr agZqgec feje \bagZqzZ} ydekl\
AIK 1Z \erghr_ggy aq_ie_ggy r\bfZdejih_dkfedpghih\_joge

< ~Zgec jh[hle ij_ "kIZ\ey}’IvrkIyIVZy"hjkég]meyp-cgbc f_Ih~ df
leb[bgb I_dkImjb ih\_joge AIK LjeZg]lmeypecgbc f_Ih" dhgl
\bagZq_gge \**klZge ]Jeb[bgb qg_j_a kie\\er*ghr_ggy klhjeg Ijb
\erhfbo iZjZf_lje\ kbkl_fb <eg ~halhey?}olokgjm\Afegyd \* klZg-
A"ZlgbdZ “h dhgljhevh\Zgh€ ih\_joge 1Zd « Z[khexlgm €€ \_eb

Ko_fZ ljeZg]lmeypecgh]lh \bfejx\ZqZ ijZpx} 1Zdbf gbghf \|
dZgZe nhjfm} ah[jZz _ggy k\eleh\h€ ieyfb gZ dhgljhevh\Zgec |
dhgljhewth\Z ih\_jog_x k\eleh ihiz~Z} \ ijbcfZevgbc dZgzZe 1
iehsbge nhlhijbcfZzqz klI\hjx}Ivky ah[jZ _ggy hk\ele_gh€ qzZk
akm\e dhgljhevh\Zgh€ ih\_jogeOl=gk\slel\ZgbipgmfZ \ iehsbg
nhlhijbcfzqz akm\zZ}ivky diZ RAZslggklgmafes_ggy dhgljhevh\Z
ih\_jog=\+~ akm\m k\elehlhfZ}elgfdbbc \b]ley”

Ut\e"klZgv \e” dhgljhevh\Zgh€ ih\_joge "h ijh_pxxqgh]lh h[f}
dZgZem

Wx\erklZgv \e” ijh_pxxqgh]lh h[f}dlIb\m ~h nhlhijbcfzqz \jz
dhgljhevh\ZgZ ih\_jogy agZoh”blvky \ p_glje *«ZiZahgm \bfejx

Jhajh[e_gbc ijbez” ~“halhey} [m"m\Zlb Ijb\bfejge ah[jZ _g
njzZ]f_gle\ AIK ~ey ih"Zevrh]h ZgZeesam €0 klZgm Z_jhihjlh\bf
\bagzZqz}lvky 1ZdbfZfizjaf_jlj*gy rhjklideklv iedh\Z J]Jeb[bgZ
leb[bgZ \bje\gx\Zggy k_j_"gy ]Jeb[bgZ Ihsh 1jbez” [m\ \bijh[r
gZ [_lhgghfm njz]f_gle AIK jhafejZfb o] kf a gZg_k_ghb:
[hjeardZfb jeagh€ ]Jeb[bdb LhggeXbagZq_ggy ]Jeb[bgb I_dk
ih\_joge kdez"Zz} ff

GzZmdh\bc dtje\Gb®jZkdBy”r |_og "pPmgll
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<Zkld ZK <
GZpbhgzZevguc Z\bZpbhgguc mgb\_j

DHFIHGM<:GGY >HRDB I1EHL1< A IHABP12 ?J=HGHF1DB
>EY A;;?AI?Q?GGY ;?AI?DB IHEVHL1<

:dimZevgeklv jhpHhbZevgeklv \bjer_ggy ijh[e_f \hPy]MdjBE€gb
kiIV\hj_gge kijbyleb\bo mfh\ ey ge_ge\ _deiib\mjylgh]Hbkiohg _eje\
ijZpe\gbdes\ Z\eZdhfiZgec 1Z Z_jhihjle\ sh jbaeyamsthvhy \ i
\ijh\Zz~""_ggy _jlhghfeqgh€ ~bZ]ghklbdb nmgdpbhgzZevgh]lh klZg!
ih\eljygh]h km~gZz

Hkgh\gh€ afekl jHKullb\gbf kihkh[hf ih~"Zggy egnhjfZpe€ _d-
*g"bdZpey aZ “hihfh]hx jeagbo ijbez”e\ kb]gZesaZihjepde _e_ dlj
jhafesZxlv gZ ijbez"h\bo iZg_eyo mGdZlZgZxqleigZZ \_ebdm
jhafZ€leklv eclZevgbo ZiZjZle\ skgmxlv aZlZevge* ijZ\beZ jhalZzZr
ijbkljh€\ gZ ijbez”h\bo ~hrdzZd \B'tme+ijghktZ\e_gh€ <dnhjfZpe£
dZ[ege* eclZddZ2dasehlZfb i_j_~ gbfb jhafesmxlvky Ijb ijbezZz~h\bo *

<bkgh\dbe*\bs_ggy _n_dlb\ghkle 7ec evhlgbdzZ ijb ieehl
\bdhjbklZzggyf _e_dljhggbo icehlZ gbo ¢«g”bdZlhje\ aZe_"blv \e" |

9 ikboheh]eqgZ ih~e[geklv eg"bdZp-€_-dnlngibpr€g”*bdZlhjZo
_e_dljhf_oZgeqgbo ijbez”Zo

9 ih”e[geklv hkgh\gbo _e_f_gle\ hnhjfe_ggy rdZe \bfejx\Zgl
_e_dljhggbo 1Z _e_dljhf_oZgegqgbo sg”bdZlhje\

9 ihne[geklv jhafes_ggy g&\h]lZpghgbo iZjzf_lje\ gZ DI1 aZz]z
ijbcgylghjz\beZzf

GZmdh\bc dtjH\ghhligbdZg”® |_og "ggmgl
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>yqg_gdhH: Kb\hezZi_gdh X K
GZpehgZeX'plZepecgbc mge\_jkbl_I |

RLIBODH>H<: KBKL?F: JHAI1LAG:<:GGY ;:=:@M

Yd \er*hfh ~"eyevgeklv kemjhipjkei\ #&bjyZh\ZgZ gZ gg¥[_ai_c
Z\+Zpecgh€ [_ai_db j_]lmeyjghkle 1Z _n_djb\glplolee ehdhlid
Z\+Zpe+€ reyohf aZoh”e\ sh”h azZoaklgghph YAdh-dZggy ale"g
gbggbfb ijZ\beZfb j_dhf_g~dibdglkx [ZjZijhp_~mjzZfb aAle"g
ghjfzfb 1&:H \_kv [Z]Z" « \ke iZ¥2nblpp g&h[hjl eclZzdz fzZxl
i_j_\ejylbky gZ gZy\geklv aZ[hjhg_gbo ~h ijh\_a_ggy ih\el
fZI_jeZee\ 1Z j_q_c >ey a”eckg_ggy ijhp_"mj ~h]ley”m
ki_peZevge I_ogeqge asdkhtbghklylydh_gl]l_ghl_e_\eaecge g
klzpehgzZjge f_1Zeh”_1_dlhjb ihjlZlIb\ge f_IZehrmdZqges ]Zah:

KmqgzZkgbfb ghjfZfb [m~e\gbpl\Z Z_jh\h#gZeh V_kvr[ZHZ}]
ijhoh~blv zZ\IhfZlbggbc “hley”h\bc dhgljhev age*\Vkivihda]hx
egki_dpecgbo kbkl_f GZ “Zev \bkhdZ ~hklh\ejgeklv \by\
ij_n~f_le\ 1Z fZl_jeZdeygelelfv ijZ\bevgh]lh \byle_ggy \bs_
kmijh\h~*"m}lvky 1Zdh" \bkhdbfb je\gyfb ihfbedh\Wfon kigZ/pvh\
"hley”"m \bdhjbklh\mgV¥gyY IKZd fZ ifylbje\g_\h]IDjdhdhhex
N"ey [*evr _n_dlb\gh]h dhgljhex gZ \kec kljeqf" mlx_[ebldec d
jhées ge kdZg_jb yde Z\IhfZlbgqgh agblmxlv «*_glbnedZlhj vy
[Z1Z°m gZ kleklpZp+€ M [ecevrhkle\HphrdlAlRjhf } gZde_cdZz
rlfjbodh”rhf<bdhjbklZggy dhbdlo\bo agblm\zZqge\ kmfekgh a <glj
hdjef Ih]h ~hal\hey} kl\hjx\ZIb [Zab ~Zgbo ah[jZ _gv h[T}d
ijb\fyadhx ~h iZzkz bjz

ljh\_~_gbc ZgZeesa Ibis\ agblm\Zqe\ 2ibXdhHjbedké§mxgbo
“ha\heb\ jZpehgZevgh h[jZIb kbkl_fm dh"m\Zggy 9Z hkgh\
ijh]jzfgbc dhfie_dk ~ey ~jdidm\rigbdZdh™ €0 jhaieagZ\Zggy
rljbodh”m \ azZijhihgh\Zgec kbkl_fe dh*m\Zggy gZ\_~_gh gZ

Jbk *ljbdezrljbodhAmjZaZD& KH QN K Y L&Y
GZmdh\bc dzxp\YyAdZe.kvdbBg” |_og "tpmgl
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.O\PHQNR 0 2 /HOOUNKD 5 <D
IDWLRQDO DYLDWLRQ XQLY

5$'$5 0(7+2'6 ,1 7+98/&%2/2*<

7RGD\ VDWGMHWPV JLYH D ZD\ WR PHDVXUH WKH DFWLYL
WKH SRVVLELOLW\ LQ WKH QHDU IWWDXW HY RERDHARGIMWBIULL
GHIRUPHG EHIRUH WKH HUXSWLRQ

$FFRUGLQJ WR VWDWLVWLFV  VGHLRIKPHEBHRGRO\FD RRH \
YROFDQRHV HUXSWHG ZLWKRXW GMWKR WP G WIRRIP DMKIHR/Q! 3
LQGLFDWRU RI WKH HUXSWLRQ %XW ZKLOH PDQ\ IDFWRI
WKH\ GR QRW DOZD\V OHDG WR HUXSWLFROJ HYRBIDY ROFW €
VHYHUDO WLPHV D \HDU VR WKH\ FLQ ZKLSKWG&HI R/KRW
SUHFHGHV WKH HUXSWLRQ LWVHOI IRU D IHZ GD\V

7KXV PHDVXUHPHQW RI GHIRUPDWEZRRQI WRR MSQRH VK E
HUXSW 2QH WLWWKRHWIKFRGY Rl PHDVXULQJ GHIRUPDWLR
UDGDU PHWKRG

ORUSKRORJLFDO VWUXFWXUH RI WKH (DUWK V VXUIDF
UDGDU LPDJH GHSHQGLQJ RQ WKH DQJOH RI UDGLDWLR
GHAWH DW VPDOO DQJOHV RI REVHUYDWLRQ HYHQ VPDO!
LPDJMMKDW FRPSDUH RWKHU PHWKRGV RI IRUPDWLRQ LQ
WKH (DUWK V VXUIDFH LV UHIOHFWHG LQ WKH WKDVH V
DOORZV XVLQJ LQWHUIHUHQFH SUFRAHHQ\QLR R O OR UR VKR
WR FRQVWUXFW GLJLWDO PRGHOV RI GLITHUHQW PRUSKR

,Q JHQHUDO UDGDU V\VWHPV KDYH WKH DELOLW\ W
SURFHVMHMWRQ5HVHDUFK LQ WKLV ILHOG RQ WKH HIIHFV
DQG VWXG\LQJ HQYLURQIPHQMD QG HRREBRMHIRELQ DQG
RWKHUV 8QOLNH RSWLFDO WHFKQLTXHV UDGDU V\VWH
GDWD DUHHQ@GROHWKH GHJUHH RI LOOXPLQDWLRQ DQ
GHSHQGLQJ RQ WKH ZDYHOHQJWK JHW WKURXHMW B (DUW

ORUH RYHU ZH XVHG UDGDUV WR LGHQWLI\ ODYD IOR
DUHD 7KM/HBEKDWRF KDV EHHQ XVHG IRU GHWHUPLQLQJ
GHWHUPLQH WKH UHODWLYH DJH RI WKH ODYD DV DQ RC

6XSHU¥QALVRADOLVN\L 3K' DVVRFLDYV
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= jZkbf_ddK Fnke}gdhH
GZpehgZevgbc Z\eZpecgbDmEge\_jk

<BDHJBKL:GGY RLMQGBOIHGGBO F?J?@KM?K:0
?DKIEM:L:P12 J:>1HPIEJHGGH=H H;E:>GGG

ljh[e_fb ijhlgham\Zggy gZ”~ecghkle jZ*eh_e_dljhggh]h h[e
ijZzdlbggh ~ey \keo kmqgzZkgbd_If o@zZd@bbgklzgh \Z eb\h yd f
lhgger_ \bagzZqblb fhf_gl \eAfh\b h[eZ”*gZggy Z[h afeg ih\_~
iZjZf_lje\ AZ\qZkg_ agylly a _dkiemZIZp+€ h[eZ”gZgQgy ijbe
\IjZzl Ze_ « g_\agzZkgh \byle_gZ \e~fh\Z fh _ b[\ljjghZhbky s_ [-

Hrgbf ea aZkh[e\ ijh]gham\Zggy *gl_gkb\ghkle \e~fh\ } \bc
g_cjhggbo fRIMqgZ g_cjhggzZ+fpj fZl_fZlbggzZ fh"_ev Z I1Z«
ijhljzfgZ qb ZiZjZlgZ j_ZeesaZp-ey ih[m"h\ZgZ aZ ijbgpl
nmgdpe hgm\Zgg;qg[bhengcmggbot f_j_" g_j\h\bo deelbg “b\h]
hjlzgeafRilmqgge g_cjhgge f_j_"¢ yleyxlv khfirngZiglblol_#tm
\az}fh”exqbo fe° kh[hx ijhklbo ijhp_khje\ rimggbo g_cjhge
ijhp_khj fZ} kijZz\m leevdb a kb]gZezZfb ydeZ[hh%bh@hqgighc
i_j_"Z} egrbf ijhp_khjzf ;m”~mqgb ih}*gZgbfb \ ~hklZlgvh '
d_jh\zZgbfb \aZ}fh~eyfb [|Zde ehdZevgh ijhkle ijhp_khjb
"hklZlgvh kdezZ”~ge aZ”Zq-

AZlgekly_cjhggh€ f_j_"¢« ~h ijhlgham\Zggy [_alihk g€~ gvl
arZlghkle ~h maZ]Zevg_)g'gj)boh\ﬁgba)_gag'{e_‘gth c fe" \oe"g
\boes~rgbfb "Zdgbkby gZ\qzggy f_j_"Z a”ZlgZ i_j_"[Zqgblb fZc[I
ydh€kv ihkee~h\ghkle gZ hkgh\e deevdho ihi_J_ geo agZz
ekgmxgbo azZjZz& qbggbde

ljhlJgham\Zggy -<gl_gkb\ghkle \e~rfh\ azZ ~hihfh]lhx g_c
a\h~blvky ~h IZdbo hkgh\gbo djhde\

°g-e p Ze-aZp y « \boe~ge "Zg-
ihi_j_"~g} hijZpx\Zggy \o**gbo ~Zgbo
gZleIm\Zggy g_cjhggh€ f_j_" -«
9Z\qZggy g_cjhggh€ f_j_"«

I_klIh\_ ijh]lgham\Zggy

hpgdZ ihfbedb ijhlJgham\Zggy

J_amevlZlhf \bdhjbklZggy g_cjhggh€ f_j_"+ fh _ klZ|
\bagzZq_gbc i_jeh™ Qbf f_grbc qZkh\bc ijhfe hd gZ ydbc \b
Ibf IThgqgerbf [m”~_ j_amevlZl Lhqggeklv IZdh]h ijhlgham\Zgg)
\"Zeh]lh h\joi kljmdImjb g_cjhggh€ f_j_ "« ?n_dlb\gh a.
ijhlgham\Zggy |I_ogeqgh]lh klZgm jZ"eh_e dIJhggh]h h[ez™
azZz"Zq hpegpe ch]lh aZ]Zevgh€ kIZI[(-ee-V‘ghklZ-agjmqblb st
ijhlgham\Zggy fh eb\h leevdb Ih”e dhebkigh_y_ydeclvegyj"
amfhlexxlv fZc[mlge

GzZmdh\bc d2jHglkidehf_gpj\l_og gZmn_khj
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GZpbhgZevguc Z\bZpbhgguc mgb\_jkbl_

DHGP?IPBY BKIHEVAIEY BGNJ:DJ:KGH=HMBA?’GBY

L_ogheh]by i_j_"ZglZ mkgdhto gkihevah\Zgby dZgZeh\ jZ[hl.
"bziZahg_ \heg bgnjZdjZkgh]lh baemqg_gby BD dZgZe ijhjz
fgh]l]bo e_I b bgl_j_k d g_c \ gZklhys__ \j_fy lhevdh jZkrbj)
\hajzZklZxsbfb ihlj_[ghklyfb \ \ukhdhkdhjhklglizog Z ekZiphkhygh o
K A"jm]hc klhjhgu bgl_j_k d "Zgghfm \b”madZmZeddhtk[mkeh\e
iZ"bhgzklhlgh]h j_kmjkZ hkh[_ggh \ djmiguo ]hjh~Zo dh]”
m~h\e_I\hjblv ihlj_[ghklb [hevrh]l]h qbkeZ ihevah\Zl_e_c
h{_ki_q_gby Ij_[mgfHihzdk\yab \ kemqgZ_ bkiheviah\Zgby k
keh guf pbnjh\uf dh”bjh\Zgb_f "Zgguo

D hkgh\guf ij_bfms_kI\Zf dZgZeh\ jZ[hlZxsbo \ ~bZiz
bgnjzdjzkgh]lh baemqg_gby fh'gh hig_klb

\ukhdZy Kkl_i_gv aZsbs_gghklb dZgzZeZ hl g_kZfydpbhgbjl
k\yvaZzggZy k hkljhc gzZijz\e_gghklvx k\_Ih\h]h emqZz

hikmlki\b_ g_h[oh”bfhklb \ jZaj_r_gbyo gZ bkihevah\Zgb_
ji_kmjkz

g_[hevrZy kl_i_gv ih”\_j " _gghklb \ebygbx we_dljbg_kdbo i

\ukhdb_ kdhjhklgu_ ozZjzdl_jbklbdb kbid_fdklhBlD_ dzgz
hij_~_eyxlky 1_ogbqg_kdbfb o0zZjzdlI_jbklbdZfb fh"mebjmxsbo
gZklhlgufb k\hckI\Zfb nhlh”"bh”h\

Ba\_klgh qglh \ ZIfhkn_j_ bgl_gkb\ghklv bgnjZdjZzkgh]lh ba
aZlmozZ_I \ j_amevlZI_ jZkk_b\Zgby b ih]Jehs_gbwo ?keb ijb
bkihevah\Zgb_f BD dZgZeh\ bkihevak\ZIiW\tktlipbdeXxgdggu_
ihf_ob hikmlkl\mxl =ezZ\guf "hklhbgklI\hf mkljhckI\ b
bkihevah\zgb_f BD y\egzZéky bo \ukhdzZy azZsbs_gghklv hl
we_dljhfZ]lgblguo ihf_o iGZ2e¢bk gZ nmgdpbhgZevgZy ko_fZ k
hilbg_kdhc k\yab k bkihevah\Zgb_f BD dZgZeZ [ehd h[jZ
kblgZeu hl jZaebgguo klZg”"Zjlguo mkljhckl\ beijfimjZaem_| bo
i_j_"Zqgb hilbq_kdbf f_Ih~hf nhjfm ij_h[jZah\Zgguc kb]gZe
we_dljhpgogthg_kdbf [ehdhf \ \b”_ bgnjZdjZkghlh baemqg_gby
klhjhg_ kh[jZgguc hilbg_kdhc kbkl_fhc k\_I ihklmiZ_I gZ nh
ij_h[jZzam_Ilky h[jZIghb§_web dl kb]JgZeu mkbe_ggu_ b h[jZ[F
we_dljbg_kdb_ kb]JgZeu nbevlijmxlky b ihklmizxl gz ~*_fl
\hkklzZzgz\eb\zZxlky \ i_j\hgZqzZevghf \b~"_

Jbk NmgdpbhgZevgZy ko_fZ kbkl_fu hilbgq_kdhc klyab
GZmqgguc jmdh\bd &IKkeehf_gpj\l_og ng& hn_khj
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FH>?EX<:GGY LJB=REI1LL: G: HI?J:P1CEM I1>KBEX<:Q1
< 1JH=J:BGHFM K?J®BS&1 3527(86

Dhfi xlI_g_ fhr_ex\Zggy } g_\e~}fghx gZklbghx jhajh[db jZ~
ZiyZIlmjiH~gbfea k_j_"h\bs fh"_ex\Zggy } iZd_| JUIRIMHX WhI
BURIHVVIMRQEN®h\ere jha]ley”Zxlvky 1iblZggy \bdhjbklZggy
gZ\gZevghfm ijhp_ke <« aZURWHXRYKY VeR@DIOXx|I_gh]lh
fh~_ex\Zggy

_i_\Zlhx pvhlh ijhhjZzkghl”~h\bsZ ~hke+~"_ggy =+ fh"_e
jZ"*h_e_dljhggbd } \_ebdZ deevdeklv dhfihg_gle\ yd ZgZz
pbnjh\bo \' [*[eshl_p- fh eb\eklv fh”r_ex\Zlb _e_dljhgc
ijbgpbih\e ko_fb sh ~Z} afh]lm jhajh[ex\ZIlb gh\e ijBEEIZ" b Z[
ekgmxq-

F_Ihx pe}€ jh[hlm [meh jhajhl[e_ggy eZ[hjZlhjgh€ jh[hll
Ijb]_jZ RfellZ gZ hi_jZpecghfm ie"kbex\Zqge \ ijhBUd RW HX K _
BURIHVYV YRIQ DO hflHb] | RfellZ \bdhjbklh\m}lvky 7~ey \e~gl
pbnjh\hlh kb]gZem_ghkithl\mj eegeyo a\ yadm neevljZo yd *
i _Imeylhjz \ kbkl _fzo z\lhfzlbgghlh j Tmex\Zggy P_c Iljb]
kef ckl\e Ijb] je\ \eg fZ} h~"bg ZgZeh]h\bdkdoeVidihbmmibo-
0ZjzZdl jbklpdzjz RfellZ y\ey} kh[dmligmfhi Jekl j alpkm
"halhey} \bdhjbklh\m\ZIlb chlhfm\gdzklijyfhdmlgbo e<fimevk
\oe”*gh]h gZij@]bh"ghagZqgeklv klZlbggh€ 0Zjzdl_jbklbc
KI\_j~"m\ZIlb sh Ijb] _j RfellZ yd ¢ egre Ijb] jb fZ4 dleldklb\ek
klZmahge g h”"ghagZqgghkle \bagZqZ}Ivky jZger "exqgbf \oe”

Ko_fZ ie~dexq_ggy 1Z "hkee”" _ggy o0ZjzZdl_jbklbd Ijb
ijhljzfghfm k_j_"HTWIRIBHRVHVALRQ@D®Z gZ jbk

Jbk Ko _fZ ierdexq_ggy 1Z ~hkes""_ggy]oZ4ZRiflslj@kibdjhjlgZfghfm
k_j ~h\bse 3URWHXV 3URIHVVLRQDO

GZmdh\bc dztp\¥§dZe<kvdbg”™ |_og "thmgl
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KBKL?F: K@:LBY IHXx&68UO BAJ:@?GBC 03(*
Dzd ba\_klgh ijkpzZhmyp2_hj_~klZ\ey_| I_ogheh]lbx pbnjh\h

dhfij_kkbb_e_\babhggh]lh kblgzZeZz ihalheyxs&lyq_kh\djzlblv
bkihevam_fuo "ey ij_AbklZ\bllgdXZ gguoey \hafh ghkjlb*Zqgb
\b~r_h ih dzZgjzedbh\_szZghiy*gZ ba gzZb[he__ fhsguo |_oghe
ihalheyxsZy ih\ukblv kl_i_igwl#8hZibgkZpby ~\b'L gbgheh]by
dhfi_gkZpbb ~\b _gby ihalhey_I| gZoh”blv ihoh b_ mqgzZkldb
k" \bgmlu highkbl_evgh ij_~u”mbxs wlth f&@itps _kidb \k_ Zelhjblfu
k’Zlby \b*_reb&mntixbkdj_lgh_ dhkbgmkgh_ ij_h[jZah\Zgb_
Hrgbf ba klzZgN¥idhly ih~"\b'guo bah[jZ _gbc yl\ey_lky KklZ
03(* Ijb wlhf klzg~zjl 03Kihevam_Ilky \ hkgh\ghf ijb aZzil
\b~_hijh]jzZff ghkbl_eb bgnhjZzZzkhbhBg~Zjl 03¢(f_"4pgZq_g \
i_j\mx hqg_j_"~v ey |I_e_\babhggh]lh \_sZgby Ij_"klZ\e_gb_ k
03(* ihalhey_I| h[jZszZlvky k \b”"_h b a\mdh\ufb ihlhdzZfb dZ
dhfivxl_jguo ~Zgguo Ihlhd \b~"_h”~Zgguo ij_"klzZ\ey_I| kh[hc I
kljmanjm hpg_ggmx f_""m kh[hc hij_~_e_ggufb kbglZdkbqg._
k_fzglbqg_kdbfb ijz\bezfb Klzgrziem@dE jZkijhkljZzg_gb_ \
pbnjh\uo \bA"_h”"BkdzZdbkl_fZo dhfij_kkbb \b~"_hpbadhjnAhfgbc
| _e_\b"_gbb '@%kemqZ_ bkihevah\Zgby \ pbnjh\hf |_e_\b”_g
Zdlb\gh ijbf_gy_Ilky dzd klzg"zjl hij_~_eyxsbc kljmdImjm
ihlhdh\ b kihkh[u i_j_~Zgb ~"Zgguo bKlggkdhlekdh_jh*jZza”_eh\
SDUWYV GZijbf_jSDBW hij_~_ey_1| Ibi dhgl_cg_jzZ gZijbf_
bkihevah\ZTWKQVSRUWdJBMiJUKD Phalhey_| dhjj_dlbdb\zZzIv hrb
h[hjm~h\Zgby ijbgbfZxs_]h kbdgdpmd3mjhw dhfij_kkbjh\Zggh]l
bah[jz _gby we_f_glZjguc ihlhdIDB(Zjl 03@Zf_j_ggh g_
hij_~_ey_I| kihkh[u dhfij_kkbb bah[jZz _gby a\mdz hg ebrv
"he gh [ulv hnhjfe_gh k' Zlhgbbahdj&id Klzg~rzZjl g_ hij_"_e
dzdbf h[jzahf "~he _g [ulv j_Zebah\Zg dh~_j belng”_dh"_j
hij_~_ey_I lhevdh kljmdIimjm ~dbkioevadd(tky ey ©h[s_]h k' Z
Mb msboky bah[jZ" ' _gbc b a\mdz2 b hij_~_ey_I| nhjfZl \b”_hi
fh™_I[ulv ij_"klZ\e_g dZddEgbjHgizaZz\bkbfh k™Zlu_d&@Z{gu
dZ”ju k Zlu_ k bkihevah\Zgb_f ij_~kdZaZgby “\b _gby \ h~gh
dZ”"ju b dZ”ju k' Bkihewkah\zZgb_f ij_~kdZaZgby ~\b _gby
gZijZ\e_gbybZ "t KhhI\_Ilkl\mxsb_ ]jmiiu dZ"jéX™HEZ hMhghlh ,
Ajmlh]lh h[jZamx|*URBXS 21 3t FWXHM ~jh\ H[uggh bkihevamx
ihlhdb \ bebdz”jh\ \ k_dnmO®3\mm ih”"*_j'b\Z_1 \b”_h b \
ijh]j_kkb\ghao _j_kkljhgghc jZa\zjld_

GZmqgguc jmdh\hP X _AeXebkkdbg” |_og "B mgl
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GZpehgZevgbc Z\gApjkhbcl mDb€\

KMIMLGBDH<1 KBKIGZKB=:P12

HjlZgeaZpey ih\eljygh]lh ijhklimm k#ldZ~gbc ijhp_k ijb yd
areckgx}lvky \b[ej ¢ \bdhjbklZggy ih\eljygh]h ijhklhjm -
fe'gZjhrghx hjlZgeaZpe}x 1K:H ydZ \b"ZeZ agZ\ggmj deevd
ydbat 'RF $70 HjlZgeaZpey ih\eljyghlh ijhklhjm
=eh[Zevgbc Z_jhgZzZ\e]Zpecgbc iezZg klhkh\gh kbkl_f &16
=eh[ZevgZ _dkiemZlZpecgZ dhtlpgtipghf HIA\*"Zggyf HII }
aZ[_ai_q_ggy [_ai_qghlh _dhgdlfe\pdihh\bdhjbklZggy ih\eljy
ijhklhjm reyohf \b”ee_ggy \e”"ih\eA"gbo |+ggbggblomjkzkh{e.\
[_ai_j_j\gh]lh h[kem]h\m\Zggy ihevhle\ ih\eljygbo km~_g
ajhklzggy ihlj_[b \ Z\eZpecgbo i_j_\_a_ggyo gZ "™hevge \
jhal\bldm gh\bo kihkh[e\ gZ\e]Zpe€ Z kZf_ ~h ihy\b kmimlgb

Kmimlgbdh\z kbkl_fzZ dihiedZok§Z hj]Zgleadgrgopgh kbkl_fz
sh kdez~Z}Ivky a kmdmighkle gZa_fgh]lh « dhkfeqgh]h h[e.
"ey \bagZq_ggy fZkmyZgiedgkihjlgbo aZlkh[ghjhex ihlhggh]h
gZkm Z 1zdh" izZjzf_Ilje\ jmom ~ey gZa_fgbo \h~gbo ¢ ih\elj

GZ kvhlh~gergec ~_gv rbjhdhxIVixghkpkiklHbm *36 KR:
=EHG:KK Jhkey =Zee«e_h /\jhiz Pe kbkiI\efd\bgthjbklh\m

. kmimlgbde\ jhafes_gbo gZ k\h€o _e-+ilbggbo hj[*lZo0

GZc[eevr klZ[*evghx IZ ihrbj_ghx } kbrkd\H Zy%3\6y dythah
fekpeA_fee fZc _ aZ [m~v ydbfb ih]h~rgbhbbbgagh\EZfdekp _
jhalZrm\zZggy « r\b*deklv h[ }dle\

=heh\ge+_i\Z]b kbkl_fb y86kgZ jh[hlZ gZ\«]Zpecgh€ kbkl_fh
eklhlgh]h « "bgZfeqgh]lh \ieb\m az\z”~ hi_jzZlb\geklv “hkliminm
gZklhd k_dmg” \bkhdzZ 1Ihqgeklv \bagZqg_glffdIlfimkp_ac
A_pbf_ljh\h]lh je\gy ]jZgbggZehob[dZgglhf_Ije\

>h hkgh\ddde Zz h\blwk|_fb *36 fh\gh_klbylver*kbkl_f
kmimlgbdh\h€ IjbeZl_jzZpe+€ I+«"kbkl_fZ ijbagZq_gzZ "ey \b
hffdle\ aZz ~hihfh]hx ljvho kmimlgbde\ a \e~hfbfb dhhj*bgzl
NZevghf_ljo&bk+_fZ ijbagZq_gZ "~ey \bagZq_ggy \e~klZge \
hfffdim i«*"kbkl_fZ qlalgo\ih&€ ijb\ yadb I<~kbkl_fZ sh ijbag.
kbgojhgeaZpe€ gqZkm \ i_j_"Z\Zqe kmimlgHdim kB]§Zigmcf.
ie"kbkl_fZ dhgljhex jhalZrm\Zdgyl-RibklgirdeijbagZq_gZ
mljbfZggy kmimlgbde\ gZ k\h€o hj[slZo 1Z dhj_dp<€ \bi
ie"kbkl_fZ dhihfdpetdjbagZgq_gZ ~ey mkmg_ggy ihob[hd sh
ie” qZk \bfejx\Zggy

GZmdh\bc d2jekhgethd _gmH<\ *j | _og g¥Zmun khj
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I11>0H>B >H JHA<BYWAH3?JG?GH2 A:pIQX:K
IJH?DLM<:GG1 KBKREDKIEM:L:P12
J:>1HL?0G1QGBO A<KH,;

ler gZk ijh_dIm\Zggy « fh”_jgeaZpe+€ hdj_fbo LlogHbh]eggbo
I_ogheh]eqgbo hi_jZpec LOH Z 1Zzdh™ kbklI_f _dkiemZlZp-:
\breeblb ~\Z Ibibzaid¢¥g « h[_jg_gm Ijb \bjer_ge+ ijyfh€ a:
jhajZzoh\mxlvky qgbkeh\e agZq_ggy ihdZagbde\ _n_dlb\ghkl
\ZjeZgleftdhl[*\ jhajhleyp a&Z2~"Zgbo agZq_gv iZjzf_lje\ LI Z[h hdj_f
>Zee m \eMih\erghkle "h azZ”"Zgbo djbl_j*€\ \b[bjZxlv gZcdjZsh
\bjer_ggy h[_jg_gh€ az~Zqe ey aZ”Zgh]h je\gy gbkeh\h]h ag:
ihdZagbdZ _n_dlb\ghkle \kvh]h LI Z[\ibalydjgZkov LiOHbfZevge
ihdZagbdb iZjzf_lje\ h[T}dIm ijh_dIm\Zggy

M ~hih\e”re jhalJey”rZ}Ivky ijhp_k ihlhgghlh j_fhglm 1l q:
h[_jg_gh€ az”~Zqe fh'gZ \bdhjbklh\m\ZIlb [Zde ihdZagbdb _n_«¢

j_fhglm RBoy fzZ1fZIbgg_ kih"e\Zggy ljb\Zehkle ihlWggh]h j_fh
P W “bki_jkey Ijb\Zehkls ihlhggW]hihjhjghimc je\_gv \bljZI
J_kmjkeW in; VWY k_jg? d\z~jzZlbgg_ \*"obe_ggy ljb\Zehkle ihl

j_fhaglky

GZ\_"_ge* ihdZagbdb _n_dlb\ghkle fh mlv \bdhjbklh\m\ZIbky
ihlhgghlh j_fhglm aZ(e_‘ZIb \enr [Zdbo iZjzZf_lje\ yd cfh\e
i_jrhlh « ~jm]hlh Djh~ARE \e7~ih\eAgh Ijb\Zehkls hi_jZpec a hj
\eAih\eAghWlehi_jzZpec aZfegb g_\erih\e~gdhseé_fHgbg Z[h
N_deevdZ iZjZf_lje\ \bagZqgqzZxlvky yd<Zhtihgkaibpedgbl_jex
_n_dlb\ghkle fh mlv [mlb fegefmf Z[h fZdkbfmf ~_ydh]h ihdZag
gb agZq_ggy yd_ g_ i_j_\bsm} aza”~Ze_]e~v aZ"Zgh]h je\gy r
i ZjZf_1je\

<peehfm [malJejygmlbc maZzZ]Zevg_@gmehiljbdzyaZBIbqg-
kie\\e~rghr_ggyilemdm hilbfZevgbozZahfFa\ ghlhggh]lh j_fhglm
ie" qZk jha\fyaZggy h[_jg_gh€ azZ”"Zqe dh¥tbadgZy Zoedigbopeg>
iZjzf_lje\ fh eb\e ihfbedb idhjghjhex *jm]lh]lh jh~*m

M jh[hle jhalJeygmlbc ijbdegy* Hbjpg_gh€ azZz”~Zqge "ey \biZ~dm
ihlhgghlh j_fhglm sh kdez~Z}Ivky a ghlbjvho ihkee*h\gh af.
Djef Ihlh ijbimkdzZ}Ivky sh \ ijhp_ke dhgljhex fh eb\e ihfbed
Ajmlhlh jhtpbfZge j_badbvih mlv [mlb \bdhjbddKbeaji[pe -
fh"_jgeazZpe+€ kbkhzZflZp«kEeaZkh[+\ jZ" e[ cag e qg yldy

GzZmdh\bc d2jHglkidehf_gpj\l_og gZmn_khj
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Dh hoegZ H < Dh\Zevh\Z :
GZpehgzZerdgBpecgbc mge\_jkbl_| Md)]

G:>1CGIXLEX>BGBII?J:LHJ: < :?JHG=<P1CG1C
?J=:LBQG1C KBKLWB1H;JH;P1 >:GBO A
F?L?HG:<1=:P1CGH=HHEHD:LHJ:

Ex"bgld_jZlhj sh h[kem]h\m} jZ~ehl_ogeqgbo kbkl_f aZzZ[
jZ"ehehdZpecge klZgp-£€ ijZpx} \ mfh\Zo yd- gq:]&jdeI j
_dklj_fzZevgbo j_"bfe\ jh[hlb a \e~fh\hx mklzZldm\Zggy
\eNih\erZevgbfb az\"Zggyfb mijZ\eeggy ea ah\gergef \IjmqgZg
ikboeqghlh klZgm 1Z [Z]ZIvfZ <grbfb mfh\Zfb sh kIVhjxxlv k
h[fege egnhjfZpelgbextbogedhx

F_lhx jh[hlb } a\_jg_ggy m\Z]b nZoe\pe\ \ h[eZkle gZ~ec
ijh[e_fm \by\blb deevdekge hpegdb ihob[hd azZklhkm\Zgg
jhaih”eem \ jhajZomgdZo gZ~ecghkle Dhe_dIlb\hf mg_gbo GZ
Mdjz€gb [phefh[e_gZ cfh\njgaikpdhz CN I_ogheh]ey ~"hke:
gZ~ecghkle ale”gh a ydhx jhaih”ee gZjh[eldm ~h \eAfh\b jeac
_e_f_gle\ o kbklI_f ie~ihjyrdh\m}ivky ~\hizjzf_ljbggbfazZe_"g
Ibim

LZd \ cfh\ejglkhkdhgec_&r \eAfh\ sh ij_"klZ\e_gZ "bnm
g_fhghlhgghx >G nmgdpe}x seevghkle jhaih®eem gZijZpx\Zgc
WO
T

4
e \eMih\erghx nmgdpe}x [_a\erfhighkle cfh\lejgeklIx [_alerfhlghf

§ w- o 8 w -
5WwW —, _0 - —_—

iZjzf_lj fzkriP[jthaih®eem h[_jg_gh ijhihjpecgbc k_j_"gec r\b
\bagZqgZevghlh izjzf_ljz « fZ} k_gk k_j_"~gvh]lh gZijZpx\Zggy
nhjfb jhaih@em+]Z}Ivky a dh_nepe}@ hfibVZdkEYrl§Z"Zpecghfm

b

\/7 . a
W H[&
”VY{/CEW[«

ijhp_km « hl° } dh_n2 -ﬁggIijh[Z-jldm @ 9°~fh\b@
1gl_gkb\ge eklv |hfbedb>th’\ ee [ebavdZz ~h j_Zevgbo agZq
Z_jhgZzZ\+]Zpecgh€ kbkl_fb Djef Ihlh fZkrlZfg® GiZiAEf _lgb

malh” " mxIvky a hkh[eb\hklyfb nmgdpehgm\ZggwbdhjZkhzg e« fl
Ney jhajZomgde\ \keo _j]Z4b@gbo kbkl_f
Eel_jZImjz

=jL[h\ < F =jbs_gdh X < Kdjbi_pv : < LKhjegvglZdhdghkile kbkl_f Z\eh¢
GZ\qZevgbc ihke[gPbd G:M = k

ljh[e_faz"z ghK\NbZpbhdgbgbdb Blh]b gZmdb b I_ogbdb k_jby 3<ha”“mrg
lhf +F LjZgkihjl £ k

Klj_evgbdh\ < I N_"mdpggdZ& b ijh]jghabjh\Zgb_gzZ~_"ghklbwe_dljhgguo
kbkl_£D Eh]hk % k

GZmdh\bc d+jY\ghkvabe j |_og gZima_kkhj
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Dh\Zevh\zZ : K
GZpehgZed\gBpecgbc mge\_jkbl_|I MdjzZ¢

?E?DLIBQG: :DLB<®IKLLFHKN?J1 YD?BI7?,Q0G?
F?L?HIJHEH=1QG? Y<BSSRP?LH>B I11><BSMG®BDHKL1 22
<BY<E?GGY

lhevhlb ahge ]jhah\bo offZgi gggef kihkl_je]Zxlvky ihlm~gse
\bkoe~rge IZgbabkhdb ih\eljy “hfk_d [eevr egl_gkb\g_ ae_"_g-¢
jhajy®"b [ebkdz\db ljZ"aekihéwvgéhse ihl1ZgZ >b@pfaklv
ij_"~klzZ\ey} g_[_ai_dm ~ey ihevhle\ ih\eljyghboel§m~Zgd 4Kjbyd
aevhle ihkzZ~p-e Z 1Zdh® gZ a_fee _dkiemZlZpes€ Z_jhihjle\
mijZ\eeggy ih\eljygbf jmohf MIJ

=jhab ml\hpkyl \ ijhp_ke a\Zghfmtdhfd\krdpjZy gZ]je\Z}Ivky
g_je\ghfejgh[m\Z} IOk [ZeZgk \pdbec \bijZ\eyxGZc\Z eb\erz
mfh\zZ ey mlI\hj_goggZphhglklv \heh]h]h « | _ieh]h g_klecdh]h ih)
r\brdhfm ie~chfe ydh]h \]hjm fhlezZ [ mI\hjbIbky ihim >gZ ih \bk!

F_|I_hgz\e]ZgsehpehdZpecgZz klZgpey FGJIEK “halhey} \by
]Jjhah\h€ ~eyevghkle ¢« h[eclb €0 Ijb gZy\ghkle ofZjgbokljmdIm
df aZ dmjkhf ihehEK kb]gZeeam} ijh p_®icaBeZfghkle \en
seevghkle 0fZj gZ ch]lh _djzZge ]jhah\bc h[ }dl \bk\egm}lvky j
KeZ[dZ ofzZjge«kl¥a_e_gbc dheesj [eevr seewigerjzifirtgbgbc
]Jihah\e ofZykdjZdhj\hgbc dheesj ofZjb sh feklylim]ijzafghee”
q_j\hgbc Ajmr_ggy \eljm « kbévigghbig|Xlgd Z

A\bgZcge jZz*"Zjb dh]_j_glge PRiddpXkxdgladdy _j glge-
iheppaZpecge « iheyjdERpecggZphie_ je\kvidegjbf_ljbggbc
jZz™Zj jhaley”~zZxlvky yd hkgh\ge Ibib jZz*ehehdZpecgbo kbkl_f ~
f_Ih~e\ \by\eGg@yai_qgqgbo ahg Kilggtlajlge gZklhlge 2eZiZahghb
& H~rgzd gh\e nmgdpe€ kihkKh jmlvjgddyeesamiZj b
\feeef Ijh\hfmZiZalag+]Zjgbf jharbj_ggyhqgeklix \bfejx\Zggy
dhhjrbgZl pees F_Ih” klbkg_ggy *fimevkm peedhf@ "oh”blv "e

+RQH\ZHOOTVUSKWQLQJI6HQVRU 6\XWd+PZ dX 8 Ekd & oo
g_[_aiJdbkdz\@BZggygnhjfZgh€ klZg [ebkdZ\db gZULPKI¥_ c

aZ[_ai_qm} “~hklmigbc [_ai_ggbc <+ gZcihlm gerbc
mgbdg_ggy g_[_ai_qgbo alkyhhrexg@m \"_
Eel_jZImjz
/JLIJIKWQLQJ6/MUHWHKNIBED $HURG6DIHW\:RUOG -XQH
: Dmq_jy\uc;HJLH<U?BGNHJF:PBHGGU? KBKL?FU

<DQRYVN\) - /RFDOL]DWLRQ RI KD]JDUGRXV PHWHRURORBHMLRDO SKHQ]
SNUDLQH S LQ 5XVVLDQ

3ULPXV +LJK SRZHHU7'RBE WHFQWHR QH :HDWKHU 5DGDU +RQH\ZHOO ,Q

2FWREHU s

Gzmdh\bc d+N\GBdh\kvdhd_og gZimn_khj
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Dhjge}gdh K1 Dhel]lZghhZ HWHG <
GZpehgZeX'plZpecgbikimgt\ Db€\

JHAJ:OMGHD IHO16GHKGH<1 MA:=:EVWGRGF?LH>M
G:CF?GRBO D<:>J:L1<

L_hjey ©kee"m\Zggy aZ ee<”_jhf2 [Zam}lvky gZ ]eihl_a-
aZdhghfejghkle \az}fh”e€ Z\Ihfh[eee\ yde jmoZxlvky h”"bg
\erklZQge

Sh[ ~“hkéib fhr_ev jmom azZ e<"_jhf "ey j_Zevgbo h[
h[jh[eylb ~Zge ijh jmo a\fyalZhd hhfjdieh agZoh”blb i_jrm IZ
ihoerge \er ©azZrmfe_gbo? ]jZnede\ jmom h[f}dle\ sh \e~ih
ijbkdhj_ggyf jmom Z\Ihfh[d24blvikyfraZRZqZ jhajh[db fzI_fzl
f_IhAm hpegdb iZjZf_lje\ jmom ydbc “ha\heb\ [b fegefeam\ZIDb

Ydsh \o*"gZ nmgdpey aZrmfe_gZ I|h[lh fZ} ihob[db vy
ghjfZevgbf aZzdhghf Ih~e aZklhkh\mxlv deZkbqghZr 2qeo” »
ZijhdkbfZpex dhhj2bgZl jmom Z\lIhfh[eeynng@djp-dazdZ KidAthf
gZcf_grbo d\z~jzle\ FGD

63 373'"3 "3

+fZljbpy iengEZgjgyZIjbpy ieZgm\Zggy ljZé&kihgdlEjgZ
\i_pv \o*g@lmo gav. dhhjr*bgZlb Z\lhfh[eey
>Zee+ ey agZoh” _ggy r\b~rdhkle h”_j°ZgZ nmgdpey "bi
gbk_evg_ "“bn_j_gpex\Zggy gmleb\_ ~h ihfbehd \bdebdzZgb
AZgbo Lh[lh g_\_ebde ihob[db m jhajZomgdm reyom I|jZgkil
ijba\_klb ~h \_ebdbo ihfbehd ijb jhajZzomgdm r\b~rdhkle

Ydsh ielb egrbf reyohf [Ih[lh kihgZldm agZclb r\b~rdeklv
jhanree_gm jeagbpx fe' kmkenrgefb \ereedZfb I|h h~_j"bfh agZc
fZxlv dhj_eypex aZ \e"hfbf aZdhghf & pZkimkbhdZyfdhmkieZc
ZijhdkbfZpex aZ maz]Zevg_gbf FGD

63 373’70 "3 "3 0
A0 fZljbpy h[_jg_gZ "h dhj_eypecgh€ fZljbpe rmfh)
"bn_j_gpech\Zgh®Wmgdp-£€
LZdbc is"oeM ~Z} fh eb\eklv \jZom\ZlIhd d 1Zj \ eYlZek iithd m[* m\Z
kieZcg a [*evrhx Ihqgeklx
LZdbf gbghf azZklhkm\Zggy maZzZ]l]Zevg_ghlh FGD ”ey ql
ihoergh€ ~Z} afh]lm fegefeam\ZIlb ihob[db Z \e~ih\eAgh ih[m~r
Ilhggeklx \ ihje\gygge a deZkbqgbf f_Ih"hf
GZmdh\bcje\ghxdFRmIdH jl_og gZjhd_khj

[

A
k

>
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e_dk}IVH F
> _jZ\eZkem ' [Z MDjiz&€\gb
<hedh]lhg < H
GZpehgZevgbc :\eZpecgbc Mge\_jkbl_|

11>LIJBF:GGY J1<GY ;?AI1?DB IHEVHL1< G: IJBCGBIYLGHFM

AZ[_ai_q_ggy [_ai_db ihevhle\ ;1 '} ijehjbl_Ihf ~eyevghk
ljZgkihjlm « }ldghx* kdezZ~h\hx gZpehgZevgh€ [_ai_db <e/j
Dhg\_gpe+€ ijh fe'gZjh~gm pbleevgm Z\e¢Zpex 'RF ~gh€ yd qé
hjlZgeazZp+€ pbleevghD B\eZNe§Z€gZ ih\bggZ aqedbthkv rhljbf
\klZgh\e_gbo pe}x hjl]ZgeaZpe}x klZg"Zjle\ ale~ghogeygbfb dh
1D:H ah[h\ yaZgZ jhajh[blb « \bdhgZIlb gZpehgiiepMddn ijh]jZf
Z\eZpecgh€ "eyeiyghKktblb kbkl_fm mijZ\eeggy ;I

<Z eb\h \e«"agZgblb oshhtiZzo fbgmeh]lh klheelly ihgylly ©[_
ihevhle\2 jhaleyr"ZeZky yd \eZklb\eklv Z\eZpecgh€ I|jZgkihjl
iheylz} \ €€ a”Zlghkle aneckgx\ZIlb ih\eljyge i_j_\llg_ggy [_a
a”“hjh\' y ex"_c

GZ kvh]h~gerg gv [_ai_dZ \k_ [eevrhx fejhx jhaley”"Z}Ivky vy
nZdlhje\ jbabdm LZdbf gbghf fh'gZ kdZaZzZlb sh [_ai_dZ y\ey
ydhfm jbabd aZih?eyggy rdh”b hkh[Zf Z[h gZg_k_ggy rdh”b f
ijbcgylgh]lh je\gy <« ie”ljbfm}livkyh ggb mhHfm jZ\[ge aZ ~hihfh]hx
[_ai_j_j\gh]h ijhp_km \by\le_ggy " _j_e g_[_ai_db 1Z dhgljhex

1 hkv Iml a yley}lvky fh eb\eklv gZ ie~klZ\e ae<[jZgbo
fZzl_fZlbggh h[jh[e_gbo ~Zgbo ijb hgedm\Zgbo Ihlh gbo ijbg
kijhlgmazlb kp_gZjec ih~ec sh[ gZ i_\ghfm jm[_"+ gZkm aZzZil
djblbggh€ kbimZpe«€ AZih[s]Zggy djblbggec kbIlmZp+€ fh eb\h
Z[h dhfi_gkm\Zggy \Z]hfbo g_kijbyleb\bo ih”ec Z[h mfh\
mgbdgmlb dZlZkljhnb 1Z kijyianNGBMZ g lalhblih”~ec ihevhIm ih [ee
[_ai_ggh]lh reyom

Eh]eggh jhalJey”~Zlb ijh]l]ghah\Zge kp_gZj*€ jha\bldm kbImZp
ijh\_"~_ggy ijhneeZdlbggbo aZoh”e\ \ Z\eZpecgbo i*"jhaneeZc
ijbcgylly jer_ggy ijb \bevhle ¢ gZgyvieedkEZ jijh gth eb\_
gZklZggy djblbggh€ kblmZpe<€ i*® gZk ihevhim Fb fh _fh [h"e
©e+gl_e_dlmZevgm? kbkl_fm ©Ilhi_j_~"_ggy ijh g_[_ai_dm? |Z
©ljbcgylly jer_gv2® sh klzZzgh\blvky j_Zevgbf \ mfh\Zo kmqz
dhfi xlgpo IZ a\ yadh\bo egnhjfZpecgbo kbkl_f gZ [hjIm ID

LZdbf gbghf Dhgp_ipey Jhakee"m\Zggy :I ihey]zZ} \ Ihfm
leevdb ie™I\_jr"_ggy ijbgbg dzlzkljhnb Z agZoh”blb gzZmdt
\ZjeZglb €€ mgbdg_ggy Fb g_ ih\bgge ijZpXbZEbh[hX yYerZAa|b[el
ijZpx\Zlb gz ©@b\IppMi*fm « iheyl]Z} k_gk DHGP?IP12
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vhgnZjhv > 1
GZpehgZevgbc :\eZpecgbc Mge\_jkb

KBKL?FGBC :G:E1A 1 DE:KBN1D:P1Y =JMIH<BO IHEVHL1<
y?AI1TEHLGBO E1L:EVGBO :1:J:L1<

=jmih\e ihevhlb pp2Mhl\bo [_aieehlgbo ee<lZevgbo ZzZizZjzIl
aZklhkh\mxlv yd m \eckvdh\lec 1Zd « AeybjEjZgele kpe§Za\ ya
Ibo fekpyo ~_ g_fh eb\h \klZzgh\blb Zgl_gb ihdjblly q_j_a
keevkvdhfm ]hklh’\ZJkI\- hlijbkdmbZzg@gyhmnhéhachfpe ]jmih)
achfdz \_ebdbo I_jblhjec fhgelhjbg] eskh\bo ih"_" iZljme
i_j_fes_ggy \ZglZ m Ihje\gxxqb ]Jjmih\e IZ h”"bgbqgge ihevhlh
sh ]jmih\e ihevhlb gZ[Z]Zlh "~hpeevger_ 1Z n_dlb\ger_ &
\bdhzgggy ~_ydbo az”~Zq GZijbdez”® "ey Z Jhnhlhachfdb 1ir
[*evr _n_dlb\ge g¢ h”bgbqgge ihevhlb
?n_dlb\geklv \bdthggy peevh\h€ aZ"Zq ljimihx ;I1E: aZe

kIdeImJb f_j_"« ydm ml\hjx} 1jmiz ;IE: LZdh" ;IE: yd
[mM\Zxlv ee«lZdh\h]h Z 1Zdh" \_jlheolgh]h Ibim \_jlhevhlb
eelZevge ZiZjZlb a qhlbjfz « [eevr_ jhlhjzZzfb a g_kmqgbfb ]
fZozxqgbf djbehf Ajh[e_gh ihje\gyevgbc ZgZeesa Ibis\ ;IE: \
peevh\h]h ijbagZq_dgagyhijkbkl_fZlbaZpex |Z nhjfZeeaZpex Ib
aZe_"ghkle \e~ \Z]b peevh\h]lh ijbagZq_ggy Ilhsh AzZ~Zqg- "e

_jhnhlhachfdz

J_ljZzgkeypey a\ yadm

Keevkvdh]lhkih”Zjkvde jh[hlb

I_j_fes_ggy \ZglZ™m

IhrmdhygIm\Zevge jh{hlkb 11J3J

Peevh\_ ijbagZq_ggy ;IE: Lbib ;IE:
EelZzdb | Fmevibdhil_|blE: a
fZoZxqbff
djbehf

“jhnhlhachfdZ

Keevkvd _Jhkih~Zjkl\h

J ljZgkeypey a\ yadm

| _j _fes _ggy \ZglZ m

1JJ

GZmdh\bc dzjle\MRH_evh\Z | _o@Zmihn_Kj
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=mpmeyd : H
Dejh\h]jz~kvdZ evhlgzZz zdz"_f
GZpehgZevgh]lh Z\e«Zpecgh]h mge\_jkbl_Im

1F1L:P1CG? 1=JH<? G: <@ MDGX:K1; NHIJFM<:GGY
IJHN?K1CGBO DHFI?L?GP1C M F:C;MLG10O KI1<JH;1LGBD1<
A ?2AI?7Q7?GGY IHEVHLI1<

Ih\ghpegaimgdpehgm\Zggy ih\eljygh€ ]Z\Zge ihgbgZ}lvky
klegZo <tGdmage dZ”"je\ \bimkdgbdb ydh€ alh~hf klZgmlv qZ
Z\eZpecgh€ eg”mklje€ LZ "ey |Ihlh sh[ klZlb ©fZe_gvdhx ~_
f_ozZgeafe? ihlje[gh [mIb ~eckghpotijhrbf nZo-

ljZdlbdzh[h\fyadh\Z mfh\Z ijhn_kecgh€ dhfi_Il_glghkle ki_p-
sh jh[blv gzZzk fzZckljzfb k\h}€ kijz\b Lml [m~"mlv “hj_qgbfb k
©=h"bgzZ jh[hlb gZ\gqblv [sevrhfm g¢  ~_gv ihykg_gv&® M a\fy
g_h[oergeklv mZaghglelHEmbo f_Ih~e\ gZ\qZggy yde [ \e?l\hjx\Z
jh[hge ijhp_kb < kijbyeb [ nhjfm\Zggx ijhn_kt &gidomddHkl¢_gp-
agZgv mfegv gZ\bghd |IZ nhjf ih\_~egdb sh \bagZqzZxlv a~Zl|
gZe_"gbf gbghf \bdhgm\Zlb k\h€&adkzZ"h\ZehpmYZIb p_c azZ”"n
f_"Zo gZ\gqZevghlh azZzdezZ"m fh gZ reyohf \ijh\Z~""_ggy <felZ
| _ogheh]ec 1Zdbo yd “eeh\e |1Z jhevh\e ¢]jb

1]ljh\bc i*”0o*” "h hjl]ZgeazZp+€ azZgylv [meh [ “hpeevgh \b
ihevhlgbo ~bki_Ilq_js\ P_ €halereasrepneeckgh my\blb k\h} ijhn_}
ijbagZq_ggy GZijbdez” isehlb « ~bki_Ilqg_jb MIJ azZcfzZxlvky
:\eZpecgbc lj_&Zp_j*m _ _n_dlb\gbc azZke[ gZ\gZggy <-+g |Zdl
Ah f_lhne\ ofelZpecgh]h fh™r_ex\Zggy « fZ} "hihNighdbec "chh_ne|
j_Zevgbo mfh\ ijZpe Jeagbpy ebr_ \ IThfm sh dmjkZgl jham:
gZkijzZ\~e « sh m jZae ihfbedh\bo jer_gv ch]lh ~«€ g_ ijba\_"n
gZkee"de\

>eeh\e ¢]jb [m~mlv k\h}jergbf Ij_gZ _jhf ~ey fZc[mlgeo Ki-
&Z[_ai_q_ggy ihevhle\ Fh eb\h hdj_fh nmgdp+«€ a ieZgm\Zgg)
g_ l1Zdbfb \"_ ¢ kdezZ"gbfb Ze_ €0 h~ghqgZkg_ \bdhgZggy |
fZckl_jghkle ¢ ijZdlbggh€ i*~]hlh\db tFafl™® "eghXhi€ dikx[+evr
Ibih\e 1Z _dklj_fZepg€ KkBOmZh[ \hgb [meb fZdkbfZevgh gZ[e!
jih[hghlh ijhp_km kem'[ *a aZ[_ai_qgq_ggy ihewvmliy\blAZKZ[gZ dm
d\Zeenedh\Zgbfb nZoe\pyfb ¢ \bdhgm\ZIb k\h€ ©ihkZ"h\e h]
hljbfzgbf az\~Zggyf 1kgm} "mfdZ shhiZdbdh ©MNbk\ bky
gZ\elv [eevr dhjbkgbf g+ kijzZ\'gec +]jb ~halheyxlv afecevr
hohie_ggy ~eckghkle gZhqggh ij_"~klZ\eyxlv gZkee"db ijbcgylt
fheb\leklv i_j_\ejblb Zevl_jgZlb\ge jeryddgy [babpmv A\e~kb
\bgbdz} g *gkklv _dki_jbf_glZevgh€ i_j_\ejdb gzZ\_~_gbo I\_j*"

GZmdh\bc dtjH\gbal\ZehZg” I_og klZwbdez"Zq
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Aehqg_\kdbc < <
Dbjh\h]jz~kdZy ezlgzZy Zdz"
GZpbhgZe¥xghZpbhggh]h mgb\_jkbl_1Z Dbjh

IJIBF?G?GB??KKLMI?GQ:LH=H A:OH>: G: IHK:>DM

Wdheh]lbg_kdb_ ihke_"kl\by y\eyxlky \Z guf \hiGikhf ~"e
kzfhe lu \ gzklhys \j fy ijboh”blky Ilhevdh hdheh leh[Ze
\u[jhkh\ mle dbkehlh 1ZazZ hl \k Th ljzgkihjlz Ki_pbZevgu
leh[Zevghc ZIfhkn _ j F_"ijZ\bl _evklI\_gghc Timiiu wdki_jlh\
debfzZlZ ijh]ghabjm_I qglh wfbkkby iZjgbdh\uo ]Zah\ hl Z\bZp
ki ~kIN [m~_1 ijh~he Zlv jZklb [ukljufb I_fizfb g_kfhljy gZ \k_
mkh\_jr_gkl\h\Zzgdifafnith f_j_ \hafh ghklb \k_]J*Z b \_a"_ g_
ijbf_gylv f_Ih~u iha\heyxsb_ hkms_kl\eylv wnn_dlb\gu_
ihlj_[e_gby Ilhieb\Z fbgbfZevgzZy Ily]Zz hilbfZevgu_ kgb™_
ihkzr"dm H~*gbf ba [Zdbo f_Ih~h\ y\ey_lkyh/_gKlmnmhkiZqdimc
&RQWLAXREBQBUR BRRK

;_kklmi_gqZluc aZoh” g ab&EAdmh[_ki_gb\Z_fuc kljmd
\ha”“mrgh]h ijhkljZzgkli\Z dhgnb]lmjzZpb_c ko_fu b ijhp_"mjZf
dhlhjhlh ijb[ul\Zxs__ \ha“mrgh_ km~gh kgb Z _Hkyh\gHZdkbf
kl_i_gb ihklhyggh bkihevamy fbgbfZevgmx Iylm "\b]ZI.
dhgnb]lmjZpbb gZbf_gvr_]h eh[h\h]h khijhlb\e_gby ~h dhg_qc
aZzoh~Z gZ ihkzZz~dm lhqdb dhg_qgh]h wlZiZz aZoh”"Z$gZ ihk
gZqgbgzZ_lky \ lhod_kodZzggby b bkihevam_I ijhnbeb kgb _gl
ihal\heyxl mf_gvrblv dhebqg_kl\h mqgzZkldh\ JhjbahglZevgh
ihlj_[e_gb_ Ihieb\zZz wfbkkbx b h[t_f Kklyidehl blkiijg_wlhf
jZkrbjblv \hafh ghklb ibehlh\ b ~bki_lg_jh\ Zgbzgl|zjhlhhat )t
b ih\ukblv klZ[bevghklv ihe_I1Z

Lhgghfm ieZgbjh\Zgbx hilbfZevghc |jZ_dlhjbb kgb _gby k
b beb )OWLIKDQDIHBHWAVWHPZkiheZ]Zxsb_ k\_~_gbyfb h jZkl
ihe_1Z ~h <1l b mjh\g_ gZ” <Il k dhlhjh]h&Be Wbh gBgblgenyvky
lhggh jZzkkgblZlv 1jZ_dlhjbx kgb™ gby G fhillityf e jlim _ Ik &'
bkihevah\zZgb_f kbkl_f \_jlbdZevgHd WIABIBJ® pbISR@9 wlb
Ibiu kbkl_f g_ y\eyxlky h[yaZl_evgufb

< klyab k g_h[oh”bfhklvx hlhkigbhlal$&glh kgb Ze mjh\_gv
[_ahizkghklb ihe_Ih\ b ijhimkdgmx kihkh[ghklv g_ \k_]*Z |
iheghklvx \uihegylv hilbfbabjB\zDphfc &hlh fh _1 ihlj_[h\ZIv
ijbhklZzgh\blv kgb _gb_ b \u~_j b\ZIv ]lhjbahglZevguc ihe_lI
wr_ehgbjh\Zgby beb ihke_"h\Zl_evghklb ~\b _gby P_ev *h
Ilhevdh \ fZdkbfbabjh\Zgbb gZkdhevd® wjih bhafibkgprexd ' gbtk
g_[eZ]hijbylguo ihke_~"kl\bc ”"ey [_ahizkghklb ihe_lh\ b
kihkh[ghklb

GZmqgguc jmdh\d Bl _6&v \bgldwg* |I_og Yz gl
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levgq_gdh X H
Dejh\h]jz~kvdZ evhlgzZz zdz"_f
GZpehgZevgh]lh Z\e«Zpecgh]h mge\_jkbl_Im

FH>?EX<:GGY DHFI?LPGC >BKI?LQ?J: 1AAA?Q?GGY
IHEVHL1<

>ey aZ[_ai_q_ggy j_lmeyjghkle _n_dlb\ghkpsb\igh€ai_db i
Z\eZpe+€ _deiZ  ih\eljygh]lh km~gZ ih\bg_g hljbfm\Zlb Z_jhgzZ\e]
klhkh\gh fZc[mlgvh]h >ithleivhg¢mj ea azZ[_ai_q_ggy ihevhle\ ]h
h[jh[ey} "hdmf_glb « ih\e~hfe_ggy “ey _deiZ ¢\ jhajZoh\m} -
areckgx} i_j_"imevhtpghlh\dm _deiZdhkl<eth]lh jh[hlb agZqgghx
fejhx aZe_"blv [_ai_dZ dh gh]lh hdj_fh]heihehélmj_JegZg@Zavigh€
klZlbklbdb Z\eZpecgbo ijb]lh” ihdZam} sh ihfbedh\e 7"e€
aZ[_ai_q_ggy ihevhlhV“¢gbdx a ijbgbggBEdeZpib"

F_lhx "Zgh€ jh[hlb } jhajh[dZ j_dhf_gi{&]gZd bs h'H el tr\glth
fZc[mlgeo nZoNpead@[_ai_q_ggy ibhevZhfiZgr&Zeljs\ "Ze-

+ Z dhagelje\ Z 1Zdh® j_dhf_g~ZpecjhdhZhb alfelglm\iZlggy
\er[hjdg b "ZlgXih[hIm Z dhaZelje\ >ey pvh]lh g_h[o**gh jhajh]
fh~r_ev dhfi_l_gpec “bki_lq_jZ «a aZ[_ai_q_ggy ihevhle\ \dZaz

‘gZeesa "Zgbo aZ hklZgge jhdb ihdZam} sh ijhn_kecgZ "eye
aZ[_ai_q_ggy ihevhltetkkvdEl} 9B ydeklv nmgdpehgm\Zggy Z\*ZljZ
kbkl_fb > @ Lhfim gZ kvh]h”gergec “~_gv aZ[_ai_q_ggy VYo
0Z\qZggy IZdbo nZoe\pe\ } ZdimZevghx gZmdh\hx azZ”Zq_x

F_Ih~hf _dki_jlghlh hpegx\Zggy nZoe\pe\ \eMeenZ alZ[_ai_q.
JhaZelje\ [meb \bagZq_ge \bfh]b sh klhkmxlvky ijhn_kecg
evhlgbo "bki_lg_js\ GZ hkgh\e hljbfZgbo j_amevlZle\ ih[r
dhfi_l_gpec *bki_lq_jZ «a aZ[_ai_q_ggy ihevhle\

Ihfm~h\Zgz fh”~_ev “~hal\heyj} dhiajglZlppe€ sh~h \*hkdhgZe_:
ijhljzfb i~]1hlh\db IZjRfjeditb |_kim\gbdy~r[hjdZg"b"2ZgZ\
jh[hlnZ dhagelje\

Kibkhd \bdhjbklZgbo ~"_j_e
D < KmjdhRZ ij_~f_IgZ hkgh\Z nhjfm\Zggy ijhn_kecgh€ gZ’

fZc[mlgeo nZoe\pes\ a :GAI D < Kmjdh\Z Zim d h EsmayZdith \dakk d
K_jey i_"Z]lh]leqgBegi\miiZ” J<< D>IM «f < <bggb§_gdZ

GzZmdh\bc dtj<\§bds_~<dZdh | _og gzZmd
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Dj_izd > 1
Ha_jZgkvdz 1 J
GZpehgZevgbc Z\eZpecgbcDim§e\_jk
IH;M>H<: F:JRJML1< HIJ

GZ kvh]h~gergec ~_gv ale”gh ae klZIbklbdhx MijzZ\e
_dhghfeqgh]h j_]Jmex\Zggy >_j Z\eZZ"fegekljZpe€ MdjZ€ghb

jhpe ihje\gygh a jhdhf ajhkez gz Kzf_ IThfm ~hp
gh\e T p fZjrimlb 1Z ihdjZsm\ZIlb klZje
HI"_ f_lhx ih[m~h\b fZjrjmle\ } hilbfeaZpey ijhimkdgt

a[eevr_ggy _n_dlb\ghkle ihevhle\ \bdexqg_ggy “\hklhjhggvr
fZjrimlm Z 1Zdh" i*"\bs_ggy [_ai_db ihevhle\

Hkdeevdb f_j_"e fZjrimle\ idk¥dIvhdhevreklv dhglbg_gle\
aZ[_ai_gmxlv hkgh\ge ihlhdb ih\eljygh]lh jmom [Ih \hgb
\enrih\ergh gZ dhglbg_glZevghfm j_]JehgZevghfm ¢ fekp_\hfm

H~rge}x a hkgh\lgbo pee_c jhajh[db f_j_"e¢ fZjrjmle\ HIJ }
fZjrimle\ \e”oisjhgbo \ jZchgZo Z_jh~jhfe\ \ gZijyfdm a Z[h ~h

Jhajh[dZz fZjrjmle\ \dexqz} \ k_[_ |zZde _I1Zib yd Zg
ih\eljyghlh ijhklhjm ZgZeea fh eb\hkl_c iZjdm ih\eljygh
egnjZkljmdImjb gZ\e]Zpecgbo aZkh[*\ « AgZEraleaZijhihgh\Zg

>eyeevr _n_dlb\gh€ jhajh[db fZjrjmle\ HIJ ih\eljygbc ijhkl
jhanee_gbc ih k_dlhjZo 1kgm} ~\Z hkgh\ge ijbgpbib jhe
ijhklhjm nmgdpehgZevgbc « ]_hljZneqgbc

ijb \bdhjbklZgge nmgdpehgZevgh]h ijbgllrim hfhfml}pwikbc i)
a mjZom\zZggyf _IZim ihevhIlm ih\eljygh]lh km~gz ~_ ~bki_Iq.
\bdhgm}lvky \e~ih\ergh ~h _IZim ihevhlm

l_hljZneqgbc ijbgpbi ihey]Z} \ jha”ee_gge ih\eljygh]
I[jb\bfejge [ehdb Z hl _ "bki_lg_j a~dsZlggy} \n[fke ddhiddh]h
[ehdm

HI°_ ijZ\bevgZ ih[m~h\Z fZjrimle\ HIJ } h~”ge}x a mfh
_n_dlb\ghkle ihevhle\ Lhfm ijb jhajh[pe fZjrjmle\ HIJ ihlje[
IZde nZdlhjb yd fekp_\eklv gZy\geklv gZ\e]Zpecgbo azZkh[e
ih\eljghlh ijhklhjm 1Z fh eb\hkle iZjdm ih\eljygbo km”_g

GzZmdh\bc d#jH\gBohiihijhn_khj
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FH>?EV H;MQ:?FH=H D:D ;:AH<UC DHFIHG?GL
BGL?EE?DLM:EVGHC H;MQ:XS?C KBKL?F

Hrgbf ba g_2hklZldh\ kms_kl\mxs_c kbkl_fu Ij_gZ _jghc
Z\bzZ" bki_lg_jh\ yley_Iky g_"hklZlhqgZy h[t_dlb\ghklv hp_
h[mqg_gby dhlhju_ hkgh\u\Zxlky gZ km[t_dlb\ghf fg_gbb eb
eb[h ]jmiiu bgkljmdlhjh\ tiib2Ihjih\LZzdbf h[jZahf h~*ghc ba
gZb[he__ \Z'guo azZz~Zq dhlhjZy ~he gZ [ulv j_r_gZ "~ey kh
lj_gZ _jghc ih”lhlh\db y\ey_Ilky Z\lhfZlbazpby ijhp_kkzZ dh
gZ\udh\ b mf_gbc Z\bz"bki_lg_jz :\IhfZlbazZpby \hafh gZ ijb
bgl_ee_dVmdo kbkl_f h[mqg_gby

GZ dZn_"j_ bgnhjfZpbhgguo |I_ogheh]lbc Dbjh\h]jz~*kdhc e
G:M \_"_Ilky jZajzZ[hldZ bgl_ee_dlmZevghc h[mgZxs_c kbkl
7RZHU2 >ey Ih]lh qlh[u kbkl_fZ [uez z~Zilb\ghc d ~_ckl
dhgdj_Ilghlh ihevahhZdéhépfhglg_"j_gb_ IZdh]h dhfihg_glz dzd
h[mqgqz_fhlh dhlhjZzy y\ey_Iky k\h_]lh jh~Z ghkbl_e_f bgnhjf
mjh\g_ _]h agZgbc mf_gbc b gZ\udh\ Kkihkh[ghklb d h[mqg._
bkihevah\ZIlv ihemqg_ggmx bgnhjfZpbx ebqgghkdgfjonlddjZzdl_jb
iZzjzf_ljh\  Fh~_ev h[mqgZ_fhlh ~he'gZ baf_gylvky \ ijhp_kk.
h[mqg_gby hl g_dhlhjh]lh gZgZevgh]lh mjh\gy ~h g_dhlhjhlh ~h
[m~A_1 hij_~_eyxs_c ijb ih~[hj_ khhI\_lklI\mxs_]lh mjh\gy
mijZ'g_gby qlh y\ey_Ilk¥ poghazb&ad kbkl_fu

< ijhlhlbi_ bgl_ee_dIlmZevghc h[mgZxs_c kbkl_fu m _ j_Z
fh~r_eb kim~_glZ kh”_j ZsZy h[smx bgnhjfZpbx h[ h[mqgqZ_fhf
kbkl_f_ br_glbnbpbjh\Zlv h[mgZ_fh]lh dhlhjuc gZgbgZ_I k_Zg
Z\lhjbaZpbbahh2Vh_ ey b \dexqZ_I| \ k_[y eh]lbg b iZjhev Lzd
nbdkbjm_Ilky \ky bgnhjfzpby h oh”_ mq_[gh]lh ijhp_kkZ >Zg
[Zam "Zgguo ij_ih"Z\ZI_ey

1ZjZee_evgh \_~_Ilky jzZ[hlZz gz~ kha”Zgb_f fh~_eb dhc
h[mqgz_fhlh WIZ fh”_lekgthéagbfh~_ckl\h\ZIlv k fh*_evx h[mqz
I1Zd dzd gZ hkgh\_ bgnhjfZzpbb h dhgdj_lghf ihevah\Zl_e_
nhjfbjh\zZlv ~ey g_lh i_jkhgZevgmx mqg_[gmx ijh]ljZffm >jm]
dZz "h_ ihke_“mxs__ mijZ g_gb_ ~he gh ]1_g_jbjh\ZIvky k n
"hms_gguo gZ ij_~u”“msbo wlZiZo

Bkke_"h\Zl_evkdzZy jZ[hlZ gZoh”blky gZ wlZi_ \uy\le_gby
AN_yl_evghklb 7bki_lq_jz "bkjhMghfgdhc \urdb ijb \uiheg_ghbl
hi_jZpbc \aé&@kEZdb dhlhju_ ihkem ZI hkgh\hc “ey k
\ur_i_j_gbke_ggue_fh~"

GZmqgguc jmdh\hEbGemfZ& g _ogZmd
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:G:E1A :<LHF:LBAH<:GH2 KBKL?FB :?JHG:<1=:P1CG1 A;H
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>eyhajZzomgdnZz\2]14pgcgbo a[hje\ :GA klI\hj_gZ Z\lIhfZlbah
3:_jhgZ\e]Zpecges a[GW\ KbKI_fZ ijbcfZ} h[jh[ey} « a[_j*]Z} *gn
ijh ih\eljygbc jmo 1J "hal\hey} h[fegx\ZIbky ~Zgbfb a P_g
fZjrimlgbo aflhje\ /\jhdhgljhex &i%h&2j_¢gkh a Z\«ZdhfiZgeyft
ie"klZ\e gZy\gbo ~Zgbo nhjfmxlvky klZlbklbgges alelb sh \e~
ih\eljygh]h jmom [Z Z_jth\ 1Zpecgbo af[hje\ Kbkl_fZ ih[m~"l
de-}gl_j\_j e aZ[_ai_gm} j_"bf jh[hlb "ey (ﬁZ\]ZM/IHn(b it bkt b @
j_a_j\ mklzldm\zZggy k_j\_jZ \bdexqzZ} fh eb\eklv \lIjZIb egnh
gZ’\ocg al_j- ]Zggy egnhjfZpe€ ijhly]lhf kljhdm g_ f_gr jhde\
KiGA j_Zeeah\Zge 1Zde hkgh\ge nmgdp-€
x h[jh[dZ I_e_ljZngbo ih\e~hfe_gv dhjgz"ah¢zpwcidh]h
nedkh\Zgh]h _e_dI$halfyadm
X nhjfm\Zggy j_}klje\ j_cke\
x Z\IhfZlbqgg_ ih*"Zggy *gnhjfZpe€ ijh j_ck
x dhgljhev peeskghkle [Zab ~Zgbo ZgZeea ~“Zgbo Z\I
\erh[jZ _ggy *gnhjfZpe«€ ijh ih\eljygbc jmojackehhx \b
sh feklylv g_ih\ge ~Zge Z[h j_cke\ a g_\eMih\ergel
nZdlbgqgh€ sgnhjfZpe-€
X h[feg egnhjfZpe}x a &5&2 (XURFRQWURO
G "b\eygbkv gZ rbjhdbc nmgdpehgZe <+ fh eb\hkle k
Z\IhfZlbam\ZIb ijhp_k jhajZomgdm :QA]l_ Wblelb\flz 7} i_\ge
g_"heedb Kbkl_fZ ieljbfm} Z\IhfZlbgqgm h[jh[dm gZklmigbo Il
ih\eljygh]h jmom ,QIRUPMAWLRQLPKW VIEBQ F&BF 'HOD\
'/1$ 'HSDUWIXUSUULYIBO& KD Q&H* Ze_ g_ fim}ljzde I®HTK
JOLJKW 30DQ &KDQJH OHVVDJH $&+ S5HSHWLWLYH )OIl
OHVVDJH +$B[jh[dZ ex"bighx_jZlhjhfH E GZcf_gr_ ihjmr_ggy
nhjfZlm Ibim ih\e*hfe_ggy gZ\elv ebrgy dhfz ijba\h”*blv
\IjmgZgg¥# EBey ch]lh h[jh[db >ey jhGMb\ed =X"bgb hi_jZlhjz
\bfz]Z}Ivky gZy\geklv \_ebdh]lh h[f}fm ki_pbnegqgbo agZgv Kkl
Z_jhgZzZ\e]Zpecgh]lh azZ[_ai_q_ggy ihevhle\ 1Z \azZ}fh"e€ fe ' hj
I1J Ze_ gZ\elv ijb €0 gjZhNgpgkNgZggy \*" ~h fekype\ G_al\
Ahkblv ijh*mfZgbc ]jZneqgbc *@A jnieckgvK\heh”eggy dhfifxl_
ih\bg_g [mlb \bkhdbf \ke pe nzZdlhjb } \Z eb\bfb g_"he-d
fhr_jgeazZp-€
>ey ieZgm\Zggy ih*"Zevrhlh m~hkidraZe - §@AK « iftnv> ~_gh
_dki_jlg_ hibIm\Zggy sh”h _n_dlb\ghkle i_j_\Z] «G4_&aHe+d-\
djbl_jeyfb yde j_Zeeamxlvky \bs_ aZagZq_gbfb hkgh\gbfb nm

GzZmdh\bc d#je\gRH evh\V¥Z | _og gZimd_khj
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<BAG:Q?GGY IJBHJ1L?LGBO F?LH>1< J1R?GGY IHL?GP1CGl
DHGNE1DLGBO KBLM:P1C

Hkgh\gbf az\"Zggyf pb\eevgh€ Z\eZpe<€ } aZ[_ai_q_ggy [_a
\"b\Zxiky g_h[oe”ge aZoh”b \k_ ~ Z\eZpecge ih"e€ IZ i_j_"m
fZlb fekp_ \ Ihfm qbkees a \bgb nZoe\pe\ MIJ G_a\Z Zxgb g:
azZ\~"Zgv hjlzZge\ MIJ } aZih[e]Zggy °+gpb”_gle\ m ih\elje a
kem'[b jmom \er"[m\Z}Ivky g[{ewaislglgbo a[eb _gv H ge}x
gZc\Z eb\erbo ijbgbg pe}€ kbImzpe€ } \bizr"db dheb *bl
\eNih\erZevge jer_ggy a ijh]Jgham\Zggy |1Z \bagZqg_ggx dhgne
hkgh\e g_ih\gh€ egnhjfZpe€ Ih]ejrm}lvky IZd_ iheh _ggy s_ c
ijbdz}Ivky \ mfh\Zo *_nepblm gZkm |Ijb pvhfm peedhf fh eb\e |

GZc[eevr g_[_ai_gghx } ihfbedZ dheb ~bki_Ilq_j cgIlm€lb\
kbImZpey ihl_gpecgh g_dhgneedlgZ \ Ihc qZk yd \hgZ gZKkijz
>bki_Ilq_j ijbcfz} jer_ggy ijh dégylhjp aZ_ehgm  yd gZkee”
\eA[m\Z}Ivky ihjmr_ggy -<gl_j\Zee\ Ajhamfeeh sh e<glm€lb'
\bjer_ggy IZdbo \e”ih\er"Zevgbo az\*"Zgv \ MIJ g_ ijbcgylgbc
ih klzg~rzjlzf « j_dhf_g~rZpeyf 1D:H aZklhkh\m}lvky ijhp
"bki_lg_dke ~halhee\ ydZ i_j_"[ZqgZ} « ijh\_"~_ggy jeagh]h jh
"ey \bagZq_ggy [_adhgneedlgh€ 1jZ}dlhje€ jmom IK m ahg
Abki_Ilg_jb ih\bgge [mlb \e”ih\ergbf qgbghf ie*]hlh\e_ge+ 7l
gZcijhklerbo jhajZzomgde\ 1Zdbo _e Vdglhajihemptm\bc qzZk
ijhevhim imgdle\ h[h\ yadh\bo "hg_k_gv jhajZomgdh\e \e~rklZ
fe' IK m jeagbo lhgdZo ih\eljygh]h ijhklhjm Z[h \ jeage fhf_glb

<ke pe ~bki_Ilq_jkvde jhajZomgdb g_h[o**ge "“ey \bdhgZg
ki_pbnh&€g "ey ~bki_lqg_jZ £niplyldgheeEm\Zggy ih\eljygh€ h[klZgh
Lhqggeklv ijhlghdgz a gZc\Z eb\erbo \bfh] ~h ijhn_kecgh€ it
Abki_lqg_je\

Degp_\bf j_amevlZlhf \b\q_ggy ih\bgge [mlb g_ leevdb ijZ
IblZggy ijh I_ ydbf I_dghkidkh[chgb bki_Ilq_j ijbc”_ ~h IZdbo jer.
fZ} \bjerm\Zlbky \ aZe_"ghkle \er ch]h eg”"b\e"mZevgbo a”<[g
Ilhlh gb egrh]lh kihkh[m Lhfm gzZ\h”~blvky jy® kihkh[e\ ijh]lghan
dhgneesdlgbo kbImZpec IDK \b[«] a ytboébki\bg_pg &jdb
fZxlv gz f_le ~hihfh]lb Kki_peZeeklm a mijZ\eeggy ih\eljyc
ijZ\bevghfm ijhljgham\Zgge IDK IZ ghkylv j_dhf_g~Zpecgbc 0Zj

GZmdh\bc dtjk\gbthijeggbc klZjrbc \bdez”Zq
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:<B:PBHGGU? IJHBKREPKBY K<YA:GG1?LRJIMHC
MIJ:<EY?FHKLB <HASGMR KM>GHF

< kh\j_f_gghf fbj_ \ha“mrgu_ km~"Z <K yl\eyxlky kzZfuf
ljZgkihjlz < 1_q_gbb ihke_~gbo I|j_o eglijgfleuZ bky
mklhcgbluc jhkl h[t_fZ \ha“mrgh]lh "\b _gby <> < khhil\_|
f_""mgZjhrghc ZkkhpbZpbb \ha"mrg87t$ lijbgkejlZbjh\hc
Z\bZhljZkeb \ lh~*m ~hklbleZz fej" "heezZjh\ qlh gz
\ ]h*m dh]é¢ZnklZgh\e_g ihke_~gbc j_dhj”

G_ aZ\bkbfh hl jhklZz dhebq_kI\Z Z\bZpbhgguo i_j_
[_ahizkghklb ~he _g hklz\zZlvky klZ[bevgh \ukhdbf < j_
klZlbklbdb Z\bZpbhgguo ijhbkr_kl\bc ]}I piZeh mklZgh\e_gg
glh hkghiilgbeb khimlklI\mxsbf nzdlhjhf \ 1 yley_Ilky
mijZ\ey_fhklb <K WIh gZ]ley*gh ~_fhgkljbjm_I g_h[oh”b
jZkkkfhlj_gby :1 k\yaZgguo k ihl_j_c mijzZ\ey_fhklb <K

Ex[h_ <K dhlhjh_ ih*gyehkv \ \ha”“mo \uihegy_I| ihe_
ihkzdm ~he gh [ulv mklhcgb\uf mjzZ\gh\_r_gguf b ohjhrh mi
mijzZ\ey_fhklvx ijbgylh ihgbfzZlv kihkh[ghklv <K “he’'g
i_Z1bjh\Zlv gZ hldehg_gby ibehlhf jme_c mijZ\e_gby >ey |
mjh\gy mijzZ\ey_fhklb g_h[oh~bfh igmXx_]hiit\ghkle 4K gZ \ukhod
mjh\g_ qlh h[_ki_qgbl [_ahiZkgmx wdkiemZlZpbx <K >ey w
Z\bZpbhggZy I_ogbdzZ h[hjm~h\Zgb_ <K

Kh\_jr_gkl\h\Zgb_ h[hjm~h\Zgby ijb\h~bl d m\_ebqg_gbx
i_j\hijbgbghc dhlhjuo y\ey_ |ky qZdhij qOkddbhc\_ig_kdbc nZc
\dexgZ_I| \ k_[y dZd hrb[db ibehlbjh\Zgby 1Zd b hrb[db ¢
A"bki_lqg_j ijb ihemg_gbb khh[s_gby hl ibehlZ h ihl_j_ mijzZ\e

>_ckl\by dhfzZzg”bjz <K \ kemqgZ_ ihl_jb mijzZ\ey_fhklb <
jmdh\h~klI\hf eizlghc wdkiemzZIZpbb Ijb wlhf \ jmdh\h”ysb
MdjZzbgu fh”_eb ih\_~_gby 7bki_lq_jZ h[kem b\Zgby \ha”
H<> \ kemqgZ_ ihl_jb mijZz\ey_fhklb <K g_ m”~_e_gh ~he ¢
\bamzZevghf gZ[ex~_gbb ~bki_lgq_j H<> kiVtZd[_dgnjkd kjK_dD]j
ij_"~ihkzZ~hqghc ijyfhc |1_f kzZfuf ij_~hI\jZIb\ kbImZpbb k \u
aZ ij_"_eu \aakkgthgghc ihehku

< ~Zevg_chbkike_~h\Zgbb ieZgbjm_lky gz#kghi_jghklv
AN_yl_evghklb hi_jzZzlhjz kbkl_fu H<> \ mkeh\bkbb ikK jb mij
ihezl_ Z bf_ggh ijhke_~"blv \ZjbZglu jZa\blby kbImZpbb h
djbl_jbb ijbgylby j_r_gbc b jzZkkfhlj_lv Zevl_jgZlb\u jZa\b
mkeh\byo ihl_jb mijZ\ey_fhklb <K
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Ilh klZlbklbd_ \k_o Z\bzdzlzkljhn kemagzZ flhigynh ijbjbh" ~t
\ae_|_ b fbgml ~hkg_nkI\_ggh]h ijba_fe_gby kzZfhe_I1Z Bgufb k
\ae_| b ihkz~rdZ y\eyxlky kZfufb keh gufb b hizkgufb klZ~byf
kzfhe_I| gZoh”~blky [ebadh d a_fe_ b m “~bki_lg_jZ b m wdbi
ijhkljzgkl\Zz "~ey ijbgylby j_r_gbc b fZgw\jizfm BYuijgzgihld&Z
ijhn_kkbhgZevguo gZ\udh\ \ ~_yl_evghklb hi_jZlhjh\ b ih\ur
ijhn_kkbhgZevghc ih~lhlh\db [mMm*msbo ki_pbzZebklh\ H<
hiI\_IklI\_gghklb Zwjh~jhfghc "bki_lgq_jkdhc \urdb bf__1I i_j
agZq_gdb kl\yab k wibf gz danfZpbhlpguo I_ogheh]l]bc DE: G:M
jZajzZ[Zlu\Z_lky bgl_eé[tlqikesZgyh kbkbWKEi_1§_TRZHU
lj_~f_lghc h[eZklvx "“ey bamqg_gby \ fZ]bkl_jkdhc jZ[hl_ Z
Z\lhfZlbazZpby ]_g_jbjh\Zgby mijZz g_gbc dZd khklzZ\ghc qzZkll
h[mg_gbyhigljhey kbkl_fu H~*gbf ba rzZ]h\ \ j_r_gbb wlhc
y\ey_Ilky az~ZqZ hij_"~_e_gby mjh\g_c keh ghklb mijz'g_ghbc
[mMAml 1Zd _ k mq_Ihf I_dms_]h mjh\gy ih”]lhlh\db ihevah\Zl_
ij_™"\Zjbl_evgh k ihfhsvx 1Zd gZawd ZmifjiZo g Zgthd

>ey ih~"[hjzZz b Zz~ZilZpbb gZb[he__ ijb_fe_fh]lh ih"oh”Z d
mjh\g_c keh'ghklb mijZz 'g_gbc ]_g_jbjm_fihdmbgksee dImZ
kbkl_fhc gzZ ~Zgghf wlZi_ \ jZ[hl_ bkihevah\Zgu

dhffmgbdzZIlb\gu_ f_Ih~u bale_q_gby adZgbleglZjeaxlbjh\Zz
"bzZeh] ey hij_~_e_gby nZdlhjh\ \ebyxsbo gZ keh ghklv kbIm

f_Ihr wdki_jlguo hp_ghd ”“ey 1ihemqg_gby j_clbglh\uo
\ugbke_gby kl_i_gb khl]eZkh\Zgghklb fg_gbc wdki_jlh\ ih mdZzZ;

Z~~blb\guc f_Ih™ k\_jdb ~“elg[hHemgghylthydjbl_jby

GZfb [ueZ khklzZ\e_gZ Zgd_I1Z k p_evx hij_"_e_gby gZb[h
nZdlhjh\ b bo \hafh'guo khklhygbc \ebyxsbo gZ keh ghklv
\uiheg_gbb \alek4aZdb <K >Zggu_ ihemq_ggu_ \ j_amevlZI_ Z
\ Zwjhihjlm 1WA ij_"klZ\eyx| bg”b\b*mZevguc hiul k_fb ~b
\ ijhp_kk_ nhjfbjh\Zgby j_r_gbc ih h[_ki_q_gbxhkza&mizkguo
<K b fZdkbfzZevgh \hafh'ghc ijhimkdghc ki ghdgthclae I
ihehku JZkg_lu ihdZaZeb qlh kh]ezZzkh\ZlgdhkIhldgbr gbleb wdk
\ur_e_gguo nZdlhjh\ \ukhdZy dhwnnbpb_gl dhgdhj*Zpbb khk
h[jzahf \u”_e_ggu_ nzZdlhju fh gh bkihevah\zlv \ dzZq_klI\
hij_~_e_gby mjh\g_c keh 'ghklb mijZz g_gbc

GZmgguc jmdh\hEbG>emfAdZg” |_og "thpmdl
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MijZ\eeggy ih\eljygbhf jmohf MIJ } kdez~gbf ijhp_khf
hibfZggyf egnhjfZpe€ \ j_Zevghfm qZke IZ ijbcgyllyf jer_gv
MIJ >bki_lg_j } hi_jZlhjhf dhljbc ijZpx} a Zm~eh\eamZevgfl
ij_"klz\e_gzZ \ qgbkeh\ec | _dklh\ec ljZneqgg-c a\mdh\ec
>bki_Ilqg_jb ijbcfzxlv jefbgg@yegyghfm k_j_"~h\bse dhlj_ \dexq:
\_ebdm deevdeklv nZdlhje\ [Zdbo yd ihklecgh h[gh\ex\Z
\bjer_ggy dhgneedlghbo aZ”"Zq <hgb gqZklh ijbcfZxlv kdeZ"¢
h[{f_"_ghlh gZkm a \bkhdbf jh[hgbf gzZ\ZglzZ _ggmim P_ |
hi_jZpecgbo ihfbehd yde fh 'mlv ijba\_klb "h agb ™ _ggy je\gy

KI\hj_ggy fh”_ees nzZdlhje\ kdezZ~ghkle gZ jh[hghfm fel
>bki_lg_jkvdh€ <brdb :>< ©Dejh\h]jz~2 ~Zklv fh eb\eklv
\b\gblb ijbjh*m ihoh” _gghddhfginihnzdlhjZz hpegdm chlh
\ieb\m yd dh ghlh hdj_fh 1zZd « \ dhfie_dke ~hihfh _ \ba
azZz"Zqe ijb mkmg_gge g_J]ZIb\gbo \ieb\e\ >ZgzZ fh”_ev nZ
jh[hghfm fekpe :>< ©Dejh\h]jz”2 [m~_ dhjbkghx jijjm kI\hj_
jih[hghlh fekpy ~bki_lq_jZ MIJ gZ :>< sh ~hihfh _ \ ih\gec
i_Zevgm h[klZgh\dm 1Z \e?ijZpx\ZIb \ke \b"b ~eyevghkle 7|
©Dejh\h]ljz~2 \ mfh\Zo fZdkbfZevgh gZ[eb _gbo "h j_Zevghb!

;meb ijhZzgZeesah\Zge gZmdh\e jh[hbbhgzZdblj¢Zgge nzZdlh
kdezZz~ghkle 1Z ijhp_k ijbcgylly jer_gv ~bki_lg_jhf MIJ Ibf g_
pbo jh[el \jZoh\m\Zeb hkh[eb\hkle jh[hlb kZf_ ~bki_lq_jzZ :>
\aylZ gZmdh\Z jh[hlZ Zf_jbdZgkR&BSO NGLYWBOL® $LU 7UDII
7TRZBRYYWRQ .RURV 1RUWKURS *UXPPDRQ ¢s@QIRUPDWLRQ

>ey hljbfZzggy h[f}dIb\gh€ dZjlbgb [meh ijh\_~_g_ "hke
nZdlhje\ kdez”~ghkle Z IZdh" ijbjh”b ihoh” _ggy pbo nzZdlhj
gZ [Zae+ Ev\elkvdh]lh JKI GZZdgkghjsamligblZle\ [meh kde
ihi_j_~gec aZ]Zevgbc kibkhd nzZdlhje\ Iekey pvh]h [meh ij
Abki_lg_je\ MIJ :>< ©D-+jh\h]jz”*® \by\e_gh hkh[eb\hkle M|
pvhl]h [meh \bagZq_gh |Z ijhZgZe+sah\Zgh nZdlIRpXxlvsh [_a
gZ ijhn_kecgm ~eyevgeklv "bki_lg_je\ MIJ :>< ©Dejh\h]jz"2

< ihr"Zevrhfm [m”_ klI\hj_gh fh*_ev ~Zgbo nZdlhje\ kdezZ"
©Dejh\h]jz~2 ydZ \jZoh\m} kImiegv kdezZ"geklv 1Z qgZklhlr
nZdlhjm P_ [m~_ dhjbkgbf "ey ®Dgih\hjnzr®<ydbc kli\hjx}lv
gZ [Za* DE: G:M
GZmdh\bc d D \gm jdh\dg4_"gZmd
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Agb”_ggy je\gy [_ai_db nmgdpehgmXggiohjl FhNE€Zkbkdhfb \
[*evrhkle \biz~de\ \bgbdz} qg_j_a 9g_]Zlb\gbc \ieb\ ex”"kvd
ljhn_kecgZ i*”]hlh\dZ nZoe\pe\ a Z_jhgZ\+e]Zpecgh]lh aZ[_ai_o
ihevhle\ :GAIIl } h”"ghbda\gbgh \ieb\Zxlv gZ [_ai_dm ihevhle\
ier"lhlh\dZ nZoes\pe\ a :GAIIl ihlj_[m} ih~Zevrh]h \*hkdhgZe_
\b[hjm aZzizkgh]lh Z_jh”~jhfm } \Z eb\hx ¢ \enrih\e~rZevghx Ihf
"hkee~” _ggy } kl\hj_ggy dhfie_dkm \ijzZ\ a \p{hhpm aZiZkgh]h Z_

IblZggy 9Z\gZggy aZ "hihfhlhx _e_dljhggbo azZkh[e\ [me
agZqgec deevdhkle gZmdh\bo jh[el m Ihfm gqbkee m jh[hlZo L.
» < jl_f_gdh H < JIJm”_gdh L < [1Z «g

len gZk \bdhgzZggy \ijZ\ sh jhajh[eyxIvkym@imj\MbZgdlbhabg_g
N_deevdho Zevl_jgZlb\ IZdbc azizkgbc Z_jh”*jhf ydbc [m
Z~_d\Zlgbc + i**oh”ysbc FZxlv [mlb \jZoh\Zgbfb IZde nzdl

lzdbf Z_jh~jhfhf fh _ klZlb Z_jh”jhf gZ ydhfm ~ey ~"Zgh]
km~rgz fh _ [mlb azZ[_ai_ogyghbYbyihglz ihkz"hggbo o0zZjzdl_jbl
jhafejb evhlgh]lh ihey fepgeklv ch]lh ihdjblly gZy\geklv i_j_rd

Z_jh~jhf fZ} [m~_ \e~rdjblbc ey ihkZz~db dheb \ pvhfm \bgl

fZxlv [mlb \jZoh\Zge 1Zde nZdlhjb yd fh eb\eklzd&[kem]h
iZKZ bje\ o | i

[j_[Z \jZoh\m\ZIb fh eb\eklv \bdhjbklZggy azZiZkghlh 2z
ijZ\beZfb (7236 g_h[o**gh \bagZqZlb a mjZom\Zggyf \bdh
ihkzrdm « ihkz~db a h~rgbf "\b]Jmghf sh \e~fh\b\

fZz} [mlb \jZoh\ZgzZ \e~klZgv Zhjhe4hZkgh¥Ydsh } ~_deevd
ie"oh~ysbo Z_jh~jhfe\ fh'eb\h sh _dhghfeqgh \ble*gh ~ey Z\
\b[jZIb Ihc ~h ydh]lh gZcf_grzZ \e~klZgv

\jZoh\mxlvky f_I_hjheh]leqge "Zgge al*”gh f_I_hjheh]eqgb:
Z[h ijh]lgha-\

p_c Z_jh”jhf ih\bbo @Zy\e_gbc \ ieZge ihevhIm

IZ egre nZdlhjb

< j_amevlZle fb hljbfzZ}fh dhfie_dk \ijZ\ a \b[hjm aZiZzkgh]h
_e_dljhgghlh azkh[m gZ\qZggy Z 1Zdh" kbkl_fm hpegx\Zgg)
Z_jh~jhfm ale”gh a \bs_ i_j_eeq_gbfb nzdlhjzZfb

GZmbb\d_je\gbdFG_"eevdddg” |_og gZmd
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GZ~ecgeklv jh[hlb Z\ezZ~bki_Ilq_j*\ fZ} XByebVZ[ _adZq_ggy
[_ai_db ihevhle\ < jeagbo j_"bfZo jh[hlb \hgZ [m"_ aZe_"ZI
ijhp_ke ijhn_kecgh€ ie~]hlh\db agZgvmigZ\eehgy nhfledjyabf
jmohf >ey ieM\bs_ggy ydhkle ie*]hlh\db Z\eZpecgbo nZ«
\ijh\ZA""m\Zbg~b\e*mZevgbc i¢”0** "~h gZ\qZggy dh gh]h
ki_peZeeklZz GZcdjZs_ ~ey pvhlh is*oh”blv Z*Zilb\gZ kbkl
ydec hi_jZlhj hljbfm} jeage dhgljhevge aZ\"Zggy jeagbc a
gZ\qZevgbc fZl_jeZe \ aZe_"ghkle"mZexdBb h&khieb\hkl
Li_gZ" _jgZ kbkl_fz \ k\hx gq_jlm 1Zdh" fh' _ gZab\Zlbky
egnhjfZpey hljbfZzgz kbkl_fhx ie” gZk jh[hlb dhjbkim\Zqz \i
dhjbklm\zgz \ kbkl_fe Ih[lh \ Z~Zilb\gec kbkl_fe gZ\qZg
dhjbki\Zzqz a[_j_"_g* \ [Zas "Zgbo \bdhjbklh\m\ZIbfmlvky
kbkl_fb

M ijhp_&kZ\qZgblyreeyxlv ljb je\ge Z~ZilZpe€ |I_jrbf } nhj
eg”"b\e"mZevgh€ KkljZI_]*€ gZ\gqZggy Z\*Z"bki_Ilq_j*\ Hkgt
kljzl_]*€ gZ\gzZggy gZ pvhfameshigelb \oe~gh]h dhgljhex fz
Abki_Ilg_je\ sh”h je\gy €0 ihgqZldh\bo agZgv gZ\bghd mfeg\
NZgbo \bagZgzZxlv ihgzZldh\m kdez~geklv |Z deevdeklv g_h|
je\g_f Z~ZilZpe€ KkljZI_]1*€ gZ\qZggy }kdhjgZhiidggphy€ k\d pZ2\'bg & |
deevdhkle \ijZ\ \ dmjke gZ\gZggy sh [meb \bagZq_ge gZ i_
Ney dhj_]Im\Zggy gZ pvhfm je\ge klZ} ZgZeea \bdhgZggy ¢
\ijZ\ ijb 1j_gZ _jgec i*"lhlh\pe Lj_lef je\g_f Z~ZilZpe+€ } \
ké@z"rgeklv \ijZ\b [_aihk_j_"~gvh i qZk €€ \bdhgZggy

F_lhx gZrh]lh “hkee~”_ggy } i*”\bs_ggy _n_dlb\ghkls
ie"lhlh\db Z\e«Z"bki_Ilqg_je\ aZ jZomghd \ijh\Z”~"_ggy *g”b\en
ijhp_km gZ\gZggy Z\eZpecgbo dZ"je\ >ey mwh]liz Z2g@Ebamx
je\ge Z"ZilZp+€ |Z jhajh[ey}lvky Z"Zilb\gZ fh”_ev nhjfm\Zz
ihlhde\ 1j_gZ _jgec kbkijhezZ~"_ggy pbo je\ge\ Z"ZilZpe€ |
\bjer_ggy az”~Zqge \e*"[hjm kdezZ~ghkle \ijZ\b iekey \oe~gh]h
\bdhgzggy od@fkzZ ihi_j_"~geo \ijZ\ gZ 1j_gZ _je- Ih[lh j
eg”"b\e*mZevghlh G2 ohZ2gbc gqZk ijh\h*blvky \by\e_ggy 1Z
i_j_esdm nZdlhje\ kdeZ"ghlplegXiZo\dy je\gy \dhjkZgydyf
\ijZz\b 1Z \bagZqg_ggy *g”_dkm kdezn@ldkhierey dh ghlh a

GZmdh\bc dtfe\g6deedddg” |_og gZmd
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;?A1?DB IHEVHL1<$/26

MijZ\eeggy jbabdzfb gZfeVZhlhkagZqg_ggy \ kmgzZkgec hjlz
<ieb\ ex”"kvdh]h nzZdlhjm gZ [_ai_dm ihevhle\ \b\gZ}Ivky rey
ZgZeeam |bo ~ec yde ijbal_eb ~h ijbgbg hkh[eb\h€ kblm2zZ
egpb”_glm Ilerkmfdhf jhakee"m\Zggy } \byledggnd«d_kiBEgbbo i
ijbgbghx egpb”_glm KihgzZldm _de«iZ" ih\eljygh]h dhjZ[ey \\
\bdhgmxlv ijZ\bevge <« Z~_d\Zlge 7€ Z[h ihkee"h\geklv ~ecC
Z\*Zih"e€ jhakees m\zZqzZf \"_ \erhfh yde kdh}me MtME€y[mleh g_\:
kmlghklex"kvdh]lh nzZdlhjm gZ ydhfm % jmglm}lvk@Hijh]jzZfZ
2 S HU D BDLIREMG L W

I_j_"[ZqZ}Ivky sh jhamfeggy \ieb\m ex”*kvdh]h nZdlhjzZz gz |
Z\*Zp+€ fh gZ djZs_ aZ[_ai_qblb reyohf fhgelhjbg]lm 7~ec ex”"b
mfh\Zo g+ hfeylbakees"m\Zggy Z\eZpecgbo ih”ec 1Z <gpb”_gl:
i_j_\ejhd [_ai_db ihevhle\ ijb \bjh[gbpl\e ihevhle\ Z\eZdhfiZg-
aZke[hf sh azklhkh\m}lvky 1D:H 7ey fhgelhjbg]lm 7ec ex”bc
mfh\Zo 1jh]jZfZ i_j_\ejhd [_ai_aZkhévhlshe*halhey} aZarZe_
\bagZqgblb ijbgbgb Z\«Zih”"«€ ~"ey agb’_ggy \ieb\m ex”kvdh]h
ihevhle\ Tjh\_~_ggy i_j_\ejhd [_a/ii2&® ihjevtivdghgylle
shdexdh[_ai_qgghEdjZs_gldkiemzZlZgkflghtey]Xjhklecghfm
fhgelhjbogdmfZevaghikiemZzZIliZpyBIbggih®he_dgzZkbevegkeZ[de
klhjhgblhgglho_jZpec

F_Ih~heh]2%$ } eggh\Zpecghp_khZm blydzklZgh\bik
kijzZ\"gvhtm]ZgeaZpeiegber*hhpegdph"mdlib\ghkhdjzfZ26$%
"h\_eZggekldij_"bdlb\ijop_kkdjZs_gjgygy_ai_djb\bdhgZgg-
ihevhlZz\eZdhfiZghp_kpegdiZkgh\ZgZighgpbi®FURVVPRQLWRUL!
i_j_oj_kdghprlhjbgimh?a\bgZchbojZpec

Jhajh[e_fglhh~hgelhjbgymZha\heyth _j_gpex\EZbbagZgblb
ihlhggbdhpecglblZ geehl@ZZfiesIm/lhad _fihf\e*obe_ggyjhge\
jmegZijyfmlljbfZgZ <gnhjfZpey fh _ [mlb \bdhjbklZgz \ jzZfdZo
/126% a f_lhx kl\hj_ggy [Zab ~"Zgbo ~ec _deiZ s\ \ j_Zevgbo ihi
\bdhjbklZggy /26% \dexqgZxlv kbkl_fZlbgg_ ¢ gZmdh\_ \by\e._
kezZz[dbo klhjeg ih\kyd”_ggh€ jh[hlb agb’ _ggy gZklhlb g_[Z 2
ydhkle 1Z ajmqgghkle ijhp_~mj \byle_ggy g_gZe_"gbo f_Ihn"e\
ijh_dlm\zZggy Z\lhfZlbah\Zgbj® Whik m j_ameviZle k\erqZlv \b
ihob[db

GZmdh\bc d#jk\gddRf_evh\Z og gZmu_khj
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M>D
Xjq_gdh : X
Dejh\h]jz~"kvdZ evhlgZ€ ZdzZ"_fey G:M

JHAJH;D: J?DHF?GXCPALNHIJFM<:GGY 1GIRIKEH 2
DHFMG1D:L8KH2 DHFI?L?GP12 MIG510 >BKI?LQ?J1<
A A ?AI?Q?2GGY | HIENH

<Z eb\bf iblZzggyf Z\«Zpecgh€ [_ai_db } \heh”eggy °¢gha
Zgleeckvdhx fh\hx nZoe\pyfb \ Z\eZpecgec ]Zemaes QbfZ
ih\eljyghlh 1Z fegZjh~ghlh ih\eljWzgiZphlvijZs\tz iv~]1hlh\dZ _d-iZz
ih\eljygh]lh km~gzZ [Z Z\eZpecgh]lh i_jkhgZem \ MdjZ€g
g_gZe_"ghfm je\ge Hkgh\ghx ijh[e_fhx } gbavdbc je\_gv ij
ih\_jog_\_ \b\g_ggy g_h[o**gh€ | _jfegheh]e€ g_"hklZIlg} \b\
m\bsbo gZ\qzZevgbo aZzdez”~Zo

M ijhn_kecgec "eyevghkle "bki_lq_jZz a aZ[_ai_q_ggy
gZc[eevr \Z eb\bo dhfihg_gle\ } dhfmgedZIib\gZ dhfi_I_glge-
ijZdlbggz "eyevgeklv ihlj_[m} jeaghieZgh\h]h kieedm\Zggy
\er[mV2ky Zg]eeckvdhx fhlbgbdZfimg_h[oe*geklv m gZ\gZgg-
dhfmgedZpe€ fhi\hx sh g_ } ey gbo je*ghx

GZ\gZggy dhfmgedZlb\gbf dhfi_I_gpeyfb m \b\g_gge °gh:
Jeb[hdh "hkee”" _ge \ jh[hlZo \g_gbo I1Zdbo yd ;éey¥\? <
=mj\bq I ; Abfh\z 1 : Dmah\e_\ < | E_hglv}\ @ : 1Zke\
PZjvdh\z ; < Rm[eg ? 11 Kheh\h\z /I <_j[bpvdz :
egrhfh\gm dhfi_I_gpex Z\eZ"bki_Ilqg_je\ "hkee”""m\Z\ DfelZ | <

KdeZ”h\e egrhfh\gh€ dhfolgkidZllg\or€€ "bki_Iq_jZ a azZ[_ai
ihevhle\
*+ kmdmigeklv agZgv mfegv ¢ gZ\bghd yde ~Zxlv afh]lm _1
dhfmgedZlb\gbc ijhp_k egha_fghx fhj\thx_&Zegb ghi Rkj® [
+ \heh”eggy ghlbjfZz \b"Zfb fhle_gg}\h€ "eyeVitnhkjeggdrm"ex
gblzggyf I1Z ibkvfhf yd aZkh[hf kiecedm\Zggy * a”“eckg_ggy i
yd km[f}dIZ Z\eZpecgh€ "eyevghkle
tanrZlgeklv « JThih\geklv _n_dlb\gh kiecedm\ZIbky Z\eZpecghx
agzZggy ghjf ijZ\be  nhjfme _HpohlgZeygheEeadmevimjb
Jhajh[dZ j_dhf_g~Zpec a nhjfm\Zggy e<grhfh\gh€ dhfmge+dz
fZc[mlgeo ~bki_Ilq_je\ a aZ[_ai_q_ggy ihevhle\ “halheblv il
agZggy mfeggy gZ\bgdb ijhn_kecgh \Z eb\e ydhkle yde
\bdhjbkhh\ZIlb egha_fgm fh\m m ijhn_kecgec "eyevghkle

GZmdh\bc d tj<\§bds_"<@Xdh | _og gZmd
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I9LFWRULD %DELFK 9LWDOLL
IDWLRQDO DYLDWLRQ XQLY

$1 ,17(//,*(17 /($51,1* 6<67(0 2) $,5 75%$)),& &21752/
352&('85(6

2QH Rl WKH ELJJHVW SUREOHPV IDFLQJ WUDLQLQJ RI
$7&2 LV DEVHQFH Rl WKH VWUXFWXUDO EDVH IRU LQGL
D ORW RI GLIIWERHREW DR X WRKRIUG B WLLRG E XRY QFKISWK D QO G
DQWKHRUHWIRED® I EFVHRQDO WUDLQLQJ RI $LU 7UDIILF &
DSSURDFK2IDFBXBWH SUHSDUDWLRQ RI DQ $7&2 GHSHQC
SDUW 3UDFWLFDO WUDLQLQJ DV D SDWWDRMWSUHBRDBUDKX
RWKHU VLGH D TXDOLW\ RI D SUDFWLFDO WUDLQLQJ
FRPSOHWRQDAWPRQL]H WKH SURFHVV RI DQ $7&2fV SUH
IOH[LEOH SUHSDUDWLRQ V\VWHP DV D UHVXOW ZH KDY}
X 7R GERB WKH FRQFHSHWQ®D® XDDPHARWKH IXWXUH
OHDUQLQJ VI\VWHP ZLWK LQWHUDFWLYH V\VWHP FR
X 7R GHYHORS IOH[LEOH VWUXFWXUH RI $7&2fV SURI
LQWR DFFRXQW D FRPSOH[LW\ RI WDVNV IRU GLIIHL
X 7R BHOPRRGHOV DQG DOJRULWKPV IRU UHVROYLQJ S
HPHUJHQF\ VLWXDWLRQV DQG DLU WUDIILF FRQV
FRQGLWLRQV
%DVLQJ WKHVH WDVNV IRUHJURXQG LVVXH LV D FUHEC
LQWHW®HBEQQLQJ VIVWHP RI DLU WUDIILF FRQWURO SUF
'DWDEDVHYV
'DWDEDVH RI SURFHGXUHV LQ D UHODWLRQ RI UDGL
2SHUDWLQJ LQVWUXFWLRQV GDWDEDVH
'DWDEDVH RI DLUFUDIWV
(PHUJHQF\ VLWXDWLRQV GDWDEDVH
OHWHRURD®R LQVWUXFWLRQV GDWDEDVH
7KH QH[W LVVXH LV UHJDUGLQJ WR D GDWDEDVH V\V
VHYHUDO PRGXOHV RU WRROV WR ILOO XS H[LVWLQJ GD\
6XEVHTXHQWO\ LQWHOOLJHQW OHDUQLQJ V\VWHP RI
KDYH MDHVINWWLRQ WRRO ZLWK WDVN H[HFXWLRQ HYDOXDW
6R IXWXUH LQWHOOLJHQW OHDUQLQJ V\VWHP RI DLU
DOO UHTXLUHPHQWYV RI $7&21V SUHSDUDWLRQ )OH[LELO
DQ $7&27V SUH YDIL\D WRIRQ®J SOR)\EH WUDQVIHUUHG WR WKH
&RQVWDQWO\ ZRUNLQJ RQ WKH FULWHULD FKDQJH WD\
VKRXOG JXDUDQW\ WKH ODWHVW UHTXLUHPHQWYV DQG
LQWHOOLJH QNP GRH MUQLW U M\MW FRQWURO SURFHGXUHV 2z
VNLOOV DFTXLVLWLRQ WR FXW RIl XQQHFHVVDU\ NQRZO

6XSHU¥RVRUKDUFKHQNR SURII

X X X X X
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%DELXX®
1IDWLRQDO DYLDWLRQ X

$8720$7,=$7,21 2) $7& 6(&725 &$3$&,7< ,1',&$7256
"(7(50,1$7,21 352&(66

2QH Rl WKH ELJJHVW FKDOOHQJHV IDRU®FDWKH JIDYR
LQFUHDVH LQ DLU WUDIILF JURZWK :H GRQTW QHHG \
HITHFWV WH® W DBLPALW\ KDV RQ DLU WUDYHO

7KH VDIHW\ RI DLU WUDIILF LV GHSHQG RQ PDQ\ |
PDQDJHPHQW WR SUHNDBI®MFLORFDPEGEPREKBY E\ DGMX
DLUFUDIW

W KDV EHFRPH LQFUHDVLQJO\ MW LGHH@MDNV WIKP®V W
WKURXJKSXW GHJUDGDWLBRRXWKD DH UV$D\FHIQ S IWAREPO H B\
7KH SUREOHP SRYRDGWHEN WHKFNIRQ FDSDFLW\ FRQVWUDLC
DW OHDVW RQH PRUH GHFDGH WR UHVRURB Y LRZ D3 BH\W)

‘H PRGHOHG WKH IORZ RI DLUFUDIW ZKLFK ZDV GL\
VHFWRU ZLWK GHILQHG GLPHQVLRQ 7KH VHFWRU KD
DLUFUDIW ZKLFK PD\ EH LQ JRQH VLPXOWSQ BRXNOX DD
WKH SURJUDP ZH VKRZHG ZKHQ QXPEHU RI DLUFUDI
H[FHHGV WKH VHFWRU FDSDFLW\ DQG ZKHQ WKLV YDO>

)LJ 1XPEHU RI DLUFUDIW LQUWEKN RHHWRK DLUFUDIWJLQ V
GXULQJ RQH KRXU 10

2Q WKH ILUVW JUDSK ZH VKRZHG QXPEHU RI DLUFUD
RQH KRXU WKDW LV KRZ WKH\ GLVWULEXWHG LI@i® LQ
WKUHVKROG LQ WKH VHFWRU 2Q WKH VHFRQG JUDSK
HQWHU DQG H[LW D ]JRQH DQG WKH WLPH RI HDFK RQH

6XSHU¥RBVRUKDUFKHQNR SU]I
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'DQLOHQNRROG\VKHYD
1IDWLRQDO $YLDWLRQ 8QLY

(;3(57 (67,0$7,21 2) +80$%$8725 86,1* 5($622'0/16
&20321(176

+XPDQ )DFWRUV +) DQG LWV HIIHFWV RQ VDIHW\ SHU
GHYHORS 5HGXFH RI +) ULVNV LQ DYLDWLRQ VDIHW\ LW
FDQ LQIOXHQFHHRQDRG BEWWDRWORG®YV ZKLOH HPEHGGLQ.
HYHU\WKLQJ ZH GR 5HDVRQYV ORGHO FDQ KHOS XV LQ
UHPDLQV D PDMRU FDXVH RI DFFLGHQWY 5HDVRQ V OR
LQYHVWLIJDWLRQ RQH LQOGH® DLDD\7WI I5\W DDARQ. PR G H. Q »
LQWHUSOD\ RI RUJDQL]JDWLRQDO DQG PDQDJHPHQW II
RUJDQL]DWLRQDO DFFLGHQW XQGHUO\LQJ WKH 5HDVRQ
EXLOBOQFN DSSURDFK FRQNVVVRUJD QRI]OUWMHRQEOBBWH Q
GHIHQVHV ZRUNSODFH FRQGLWLRQ DFWLYH IDLOXUHV
,VVXH RI RXU ZRUN DUH H[SHUW HVWLPDWLRQ RI ILYF
LGHQWLI\ WKH PRVW LQIOXHQWLDO HOHPHQW WKDW FDX
ZRN LQFOXGH IROORZLQJ VWHSV FUHDWLQJ PDWUL[ RI
GHQLWLRQ RI FRRUGLQDWLRQ RI H[SHUWDQRU. X®GQ 0 PR
FRELQDWLRQ FRHIILFLHQW VLJQEULMDHUFIHR @ | DRDG® BX\OTE.
FULWHULRQ 7KH SULQFLSOH RI FDOFXODWLRQ LV WKH

([FHORR8DP 7DEOH 7KH PDLQ LGHD RI RXU ZRUN LV V
FRHIILFLRRE®MWWDQFH RI 5 HDVRQTV PRGHO FRPSRQHQWYV
7TDEOH
"HLIJKW FRMIRUFALMHSRUWDQFH 5HDVRQ PRGHOTYV
1 %ORFENYV Z

/DWHQW FRQGLWLRQV

:RUNSODFH FROQGLWLRQV

$FWLYH IDLOXUHWV

2UJDQL]DWLRQ

'HIHQVHV

6XFK UHVXOWYVY RI KLJKHVW SHUFHQGHQ@W VB RRBEGI\HVF W
RUJDQL]DWLRQDO SURFHVVHV DOVR WKH KLJKHU WKH Z
RI ZRUNORDG 7KDW LV ZK\ WKH PRVW DWWHQWLRQ LQ \
SD\ RUJDQL]DWLRQDO SURFHVV )UBRNFLWEKBFSHENGWFWDY
HOQOGHDYRUV VKRXOG PRQLWRU RUJDQL]DWLRQDO SURFH
DQG WKXV UHLQIRUFH GHIHQVHY 6DIHW\ HQGHDYRUV VK
WR FRQWDLQUMHMVLEYHHFDBXNVH LW LVI WO FRMROHDHV HAWRL
SURGXFHV WBREAQV EUHD

6FLHQWLILFRYX6KRPNORRD GRFWRWRUVFLHQ


http://library.kpi.kharkov.ua/scripts/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=5&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=0&S21P03=U=&S21STR=629.735.33%28062%29
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&K\QF K KKQ NRU O H)Q &R D LN D
1IDWLRQDO DYLDWLRQ X

3$57,&,3$7,21 ,1 1(86,3 /66,3 $152'520( 3267
23(5$7,21%/ '$7$% 350&76 '85,1* (852&752/
75$,1((6+,3

7KH 6LQJOH (XURSHDQ 6N\ QHHGV FRQFUHWH LPSO
ZKROH DQG WKHVH KDYHXWRSHBD QEBV®E URBDBIROK O\
'"HOLYHDDEOROHDUO\ OLQNHG ZLWK WKH (PURSHISHBD
SODQ KDV EHHQ DJUHHG WR ORFDO DQG UHJLRQDO SC
E\ DLU QDYLJDWLRQ VHUYLFH SURYLGHUV UHJXODWRL
XVHUV HWF

7KH Pp(XURSHDQ 6LQJOH 6N\ ,PSOHPHQWDWLRQT
(66,330DQ GHILQHV WKH FRPPRQ LPSOHPHQWDWLRQ
DFWLRQV UHTXLUHG WR LPSURYH WKH (XURSHDQ $70
QHWZRUN RYHU D VKRUW PHGLXP WHUP 7KH (66,3
(66,3 3MDPED,3 5HSRUW UHSUHVHQWYV WKH
H/HYHO § )LJ RI WKH (XURSHDQ $70 ODVWHU
30DQ ,W GRHV LW LQ QM(BIWIRRU® RI LPSOHPH
REMHFWLYHVY WR EH DFKLHYHG ZLWKLQ FRRUGLQDWHC
VFDOHV SXEOLVKHG HYHU\ \HDU LQ WKH (66,3 30DQ
DQG IXUWKHU QRO R&BHE GRFXPHQWYV
DQG WKH (66,35HSRUW

7KH (66,3 WDUJHW DXGLHQFPHILQHS&%&IAP b b &R \YH
VWDII I[URP WKH YDULRRNVSDWD® B KR &/HY V(&GO B8 WERW K
QDWLRQDO OHYHO (66,3 2EMHFWLYHV EULQJ WDQJL
FRPPXQLW\ LQ WHUPV RI LQFUHDMRW LWIH @ M\ V FRDLS DR/
WKH HQYLURQPHQW (DFKFR&6/,BGHAMGF\MNMY RQIH pURXV
PHHWLQJ WKH DJUHHG SHUIRUPDQFH WDUJHWV $00
SXEOLVKHG (6BKH APBRUWDQFH RI WKH (66,3 SODQ
'"HSOR\PHQW DFWLYLWLHV LV FRQILURKE DBIG VMU
WR LW LQ WKH USIBEHQUWRL\QBXE OH S R RGKHGHMD B 0 RE H DO
DV UHIHUHQFH IRU WKH ILUVW LPSOHPHQWDWLRQ SUR
0DQDJHU WR SURGXFH WKH IXO0 'HSOR\PHQW 3URJUDF
WKH 3LORW &RPPRQ7RHRIBBFIW B&3H VXSSRBWDRQG 8Q
WKH35% 7KH 358 LV UHVSRQVLEOH IRU PRQLWRULQJ |
(XURSHDQ $16 6\WWHP %DVHG RQ LWV DQDO\VLV WKF
IRU SHUIRUPDQFH LPSURYHPHQW V203 \RK MV KHUR DN DY !
GRH GXULQJ WUDLQHHVKLS LV WKH FROOHFWLRQ SUF
RSHUDWLRQDO LQIRUPDWLRQ RQ D PRQWKO\ EDVLV DF
ZDV SHUIRUPHG LQ FRRSHUDWLRQ ZLWK &2'$ &HQWUD


http://www.atmmasterplan.eu/
https://www.eurocontrol.int/sites/default/files/article/content/documents/official-documents/guidance/2012-eipr-yearly-deliverables.pdf
https://www.eurocontrol.int/sites/default/files/content/documents/official-documents/reports/2014-sda-preliminary-deployment-programme.pdf
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$OLRQD ,RQLN 9LWDOLL /L
IDWLRQDO DYLDWLRQ XQLY

)5(48(1&< 02'8/$7(' 685)$&( 029(0(17 5%$'$5 )0605

JUHTXHQF\ PRGXODWHG VXUIDFH PRYHPHQW UDGDU )(
WR HQVXUH D FOHDULRQUGEDAMDDE UBSRODMA V)IOWXDWQDEOH
RSHUDWLRQV LQ SRRU ZHDWKHU FRPSDUHG ZLWK ROGH!
&RQWUROOHUV FRQWLQXRXVO\ LVVXH LQVWUXFWLRQV |
YHKLFOHY PRYHPHQW RDGHYWRB\ RRWINXYU WKIHWKH ZRUVW
UDLQIDOO RU IRJ )0605 REVHUYHV D ODUJH DUHD fVv
ZKROH DLUSRUW

7KHUH DUH WZR SULPDU\+x 6360 WH AXRIRIOLRMXEM DQG
PRGXODWHG FRQWLQXROXH ZDPYSD YW GH3XDGDUV GHILQH
HPLWWLQJ D VKRUW SXOVH DQG PHDVXULQJ WLPH WR W
ORZHU SRZHU LQVWDQWDQHRXY WUDQVPLVVLRQ E\ FRQV
IUHTXHQF\ YDULHV ZVRRHWEGEPHHUKKRQEFHWEBHWZHHQ WZR U

X SXOVHG DPSOLWXGH UDGDUV XVH PDIJQHWURQV WR

ZKHUHDYV )0&: UDGDUV XVH VROLG VWDWH DPSOLILE

RQO\ : IRU WKH VDPH FRYHUDJH UHTXLUHPHQWYV
Xx WKH SHDN HPRWWRP® MDHWLF UDGLDWLRQ LV IDU C
VA\VWHP

Xx )0&: UDGDU V\WWHP LV PRUH IOH[LEOH LQ VHOHFWL

)0&: UDGDUV RSHUDWH RQ WKH LPDJLQJ SULQFLSOFG
EDFNJURXQG LQWR VPDOO WHIPEQWHDRXUIH¥RDQWH\R Q ¢
UHWXUQHG IURP HDFK FHOO WR GHWHFW VPDOO WDUJ
UHVROXWLRPWIRU)@RQIDGDUY DUH OHVV WKDQ P LQ UL
DILPXWK 7KDW DOVR PDNHV W&WLH&H WRGCGDUR®RQGV FOX
VPDOOHU WKH FHOO WKH HDVLHU LW LV WR GHWHFW D
LQGHSHQGHQW RI WKH VSHHG RU GLUHFWLRQ RI WKH W
UHVSHFW WR WKH UHVROXDWLRG FHROOH [P ERHFK)OL&W WM C
GHWHFW SHRSOH PRYLQJ DW QHDU JHUR VSHHG LQ DQ\ C
DLUSRUW DUHD

6R ZH FDQ QRWILHHXWE&PWPWBKODWHG FRQWLQXRXV Z
PRYHPHQW UDGDU 605QWDVHY ORW LRI ®BWIDIQHG VSHFLI
VXUYHLOODQFH XVLQJ WKH RSWLPDO WHFKQRORJ\ )0&:
YDOLG WDUJHWYV GXH LWV KLJK UHVROXWLRQ W SURY
GLIITHUHQW VL]HV O®R&Z: WOWGEFEHSEWDELOLW\ WR LQWHUIHUH
VIVWHPVY DQG SURGXFHVY ORZ VXVFHSWLELOLW\ WR LQWF

6XSHU¥RVRUKDUFKHQNR SURII
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.RE\O\@HWNRUH®NR
1IDWLRQDO $YLDMWLRQYQ

5(027( 72:(5 6(59,&( 62/87,216 )25 $,5 75%$)),& &21752/

$LU 1DYLJDWLRQ 6HUYLFH 3URYLGHUV DLUSRUW
VWDNHKROGHUV DUH IDFLQJ JURZLQJ SUHVVXUH WR U
BHUYLFHV $76 WAKL@LH) P VIDQHW\ DQG HIILFLHQF\
5SHPRWH DQG YLUWXDW DNQHBEH UFREPFHSW ZKHUH WKH
WKH DLUSRUW LV SHUIRUPHG VRPHZKHUH KHIHPHR WWHK D C
7RZHU V\VWHP LV DQ LQWHJUDW H®G FILEDANDIW HRM WX EV S\
UDQJH RI FRQYHQWLRQDO $76 +LJK GHILQLWLRQ LPD.
WUDQVIHUUHG YLD D GDWD QHWZRUN WR DQ LQWHJUD
7RZHU &HQWUH 57& W KDWVEEXW QKYW VP RGHOFXVWRP |
$LU 1IDYLJDWLRQ 6HUYLFH 3URYLGHUV $163V ZRUO
RI SURYLGLQJ $76 ZLWKRXW DIIHFWLQJ VDIHW\ RU RS
ZLOO QRW RQO\ KHOS WKLV KDSSHQ EXW HHNY ZYOH O
IOH[LELOLW\ WKDW DOORZV VHUWYLFH\ QHWXOWWR FH D
UHPDLQLQJ RSHQ IRU ORQJHU RU HYHQ NHHSLQJ VRPI
ZRXOG KDYH EHHQ IRUFHG WR FORVRQA/XH W K XV JKHFIR
WKDW WKH 5HPRWH 7RZHU 5HJLRQDO $LUSRUW 6RO)
HIILFLHQF\ E\ XS WR
7KH 597 FRQFHSW LV DLPLQJ DW SURYLGLQJ
% 5HPRWRZHU VHUYLFHV DW VPDOO DQG PHGLXP
ORFDWHG DR HDUUFHPRWWHHW RPHZKHUH HOVH
% &RQWLQJHQF\ VHUYLFHV DW PDMRU DLUSRUWYV
ZKLFK FRXOG W DRRD WQRENMWRZMWMIH 7KH FRQWLQJ
VKRXOG EH DW VDIH QHDUE\ EXW GLIIHUHQW SK
Y% 6\QWKHWHOWXWLRQ RI YMLMRD WRR Q@R BDRWISRQ )
GXULQJ SRRU YLVLELOLW\ FRQGLWLRQV DW WKH
7R PHHW IXWXUH QHHGV DV ZHOO DV SUHVHQW UH
7RZHBWMHILRQDO $L U SWRIDW 6IRMDXRZNR R U
% &RPSUHKHQVLYH DQG VWDWH Rl WKH DUW &RQW L
% 2QH RYHUDOO VEDXMWGRQ WD WRRGDO DZDUHQHYV
Y% 2XWVWDQGLQJ LQWHJUDWLRQ FDSDELOLWLHV DQ
% $LU WUDIILF RSSWIDPALLRQ WEHHWO\RIR D PX YWLSOH |
7KH PDLQ EHQHILWYV RI 597 LV H[SHFWHG WR EH RQ
SRWHQWLDO WR EHWWHU DQG PRUH FRVW HIILFLHQW
RXWVLGH WKH FRUH RSHQLQJ KRREQHRMWRKHHDYHSRR @
WUDIILF DPEXODQ F HD @MBHNKMK\H XGI® LVAHRISWEHW W D ZIIL W KV 1B
GXULQJ QLJKW WLPH ZKH@ ) RE P DRUERVEBME USRUWYV ZR X

6XSHU¥RBVRUKDUFKHQNR SU]I
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. RYWXQHWYV
1DWLRQDO $YLDWLRQ 8QLY

(;3(57 (67,087,21 2))/,*+7 352&('85( ,1,))(5(17 )/, *+7
58/(6 3(5)250$1&(

,Q PRGHUQ DYLDWLRQ IOMWEKR ADX AW WU N PFHOQW OB D RC
UXOHV 'HSHQGHG RQ ZHDWKHU FRQGLWLRQ DQG HTXLES
DSSURSULDWH IOLJKW UXOHV

9LVXDO IOLJKW UXOHV 9)5 DUH D VHW RI UHJXODWLF
VHHLQJ REVVQBEAPOHWWY QRBWEKMHU DLUFUDIW DQG DYRLG D F
OLPLWDWLRQ VXFK DV SLORW FDQQRW SHUIRUP WKH [0l
LQ XQIDPLOLDU WHUULWRU\ VR LQVWUXPHQWDO IOLJKW
IO\LQUEHUHQFH WR LOQVWUXPHQWY LQ IOLJKW GHFN D
UHIHUHQFH WR HOHFWURQLF VLJQDOV

5HVXOW RI ZRUN DUH H[SHUW HVWLPDWLR®IRI IRXU
WUDQVLW ODQGLQJ DQG FRRUGLQDWMR @ XMHGHD Q® \L\G H
WKH PRVW VXLWDEOH FKRLFH IRU SLORW LQ ZKLFK DLU
KLJK 3HUIRUPLQJ RI IRXU JRDO GLYLGH DW VHYHUDO V
JURXS SUHIHUHQFH GHILQH RI KRB RIQ®WWISRHQY \RU RH)
IDFWRUWTXDUHG GHYDDWLRMYFXODWLRQ FRHWNRRIGHQW R
.HQGHOTV FRRUGLQDWLRQ FRHIILFLHQW 7KH SULQFLSC
SKDVHV RI IOLJKW XQGHU ,)5 DQG 9)5 DQG LW KDG GRQ
PDLQ IRGHDXU ZRUN LV WKH GHWHUPLZOBRIWRERRS @ H [AML\J RV
IOLJKW SURFHGXUH

7TDEOH
‘HLIJKW FRHIILFLHQW RI IOLJKW SURFHGXUH IRU

1 JOLJKW SURFHGXUH 5p Z

7DNHI )5

7UDQVLW ,)§

/DQGLQJ )

5
&RUGLQDWLRIQ ,)5

7DNHI 9)5

7UDQVLW 9)5

/DQGLQJ 9)5

&RRUGLQDWLRQ 9)5

JURP WKLY WDEOH ZH FDQ VHH WKDW WKH GLIILFXOW
$7& DUH ODQGLQJ IRU ,)5 MRQIG DRXKR)KLUKHWDWHKH ZlI
FRHIILFLHQW LV WKH KLJKHU FRHIILFLHQW RI ZRUNORDG
RI' OLIJKW WKH ZRUNORDG FRHIILFLHQW FKDQJHV LW YD
RQ LOVWUXPHQWDO IOLJKWUHX®WNGRB\ YALLMOXWVI O 7 KKHWVGU
H[SHUW DVVHVVPHQW FDQ EH H[SODLQHG E\ WKH IDFW
FRQWUROOHU PDNHV GLIITHUHQW DFWLRQ IRU HQVXULQJ

6XSHU¥TY¥RPHORBRFWRU RI VFLHQFH S
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IXNKYHWFKLN
1DWLRQDO $YLDWLRQ 8QI

6758&785%$/ &216,'(5$7,216 $1' &2*1,7,9( &203/(;,7< ,1 $,5
75%$)),& &21752/

$LUVSDFH VWUXFWXUH LV D NH\ IDFWRU LQIOXHQFL
IRUPV D EDVLV NRW IIPES\OLU\D QW LRRQWUROOHU PHQWD
VLWXDWLRQV ,Q HYDOXDWLQJ WKH IHDVLELOLW\ RI Q
FRQVLGHU WKH HIIHFWV RI FKDQJHV WR WKH VWUXFW
FROWUROOHRFROGLMWLYH[DPSOHV RI NH\ FRIJQLWLYH
IRU IXWXUH $7& V\VWHPV DUH LGHQWLILHG E\ H[DPL
DLUVSDFH VWUXFWXUH

&RJIQLWLYH FRPSOH[LW\ RU WKH FRJQLWLYH GLII
VLWRDWYRD OLPLWLQJ IDFWRU RQ WKH $LU 7UDIILF &
VIVWHPVY DUH SURSRVLQJ QHZ WHFKQLTXHV DQG FRQF
KXPDQ DJHQWYV HJ FRQWUROOHUV SLORWV ZLOO
FRPSOH[RQWRIROOHUV LV H[SHFWHG WR FRQWLQXH WI
WKH FDSDFLW\ RI $7& V\VWHP

7KH VWUXFWXUH RI WKH $7& V\VWHP RU WKH SK\V
RUJDQL]H DQG DUUDQJH WKH $7& HQYLURQPIO®W L\
FRIQLWLYH FRPSOH[LW\ 6WUXFWXUH HQFRPSDVVHYV
EHDFRQV DV ZHOO DV LQIRUPDWLRQ REMHFWYVY VXFK D
ERXQGDULHYV

6WUXFWXUHTV FHQWUDO UROH LQ VLPSWOWRLRBRQINEY
KRZ LPSURYHPHQWY WR WKH GHVLJQ RI WKH $7& V\V
LQHIILFLHQFLHY DQG RWKHU SHUIRUPDQFH VKRUWII
FRPSOH[LW\ ,PSURYHPHQWY FRQVLVWHQW ZIWAXKL @W®&H
UHGXFH FRJQLWLYH FRPSOH[LW\ HQDEOLQJ PRUH 10O
RSHUDWLRQV +RZHYHU SURSRVHG LPSURYHPHQWV W
RU XQGHUPLQH H[LVWLQJ DEVWUDFWLRQV DQGFRD\ U|
&KDQJHV WKDW DUH LQFRQVLVWHQW ZLWK H[LVWLQJ
PDNLQJ WKDW OHDGV WR HUURUV DQGHWKXYHGDV WKW
WKDW ZRXOG LQFUHDVH FRJQLWLYH FRPSOHI[LWLH@R)
DV FRQWUROOHUV LPSRVH WKHLU RZQ OLPLWYV DQG F
WKHLU FRIJIQLWLYH FRPSOH[LW\

6XSHUYSEMASBRVVRFLDWH SURI
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/IXSSR 6HUKLHURYDFKRYD .
1IDWLRQDO $YLDWALRYQ 8QLY

)5(( 5287( $,563%&( '(6,*1

$ VSHFLILHG DLUVSDFH ZLWKLQ ZKLFK XVHUV PD\ IUH|
HQWU\ SRLQW DQG D GHILQHG H[LW SRLQW ZLWK WKF
SXEOLVKHG RU XQSXEOLVKHG FEDWE RN QM \$ 7 & LUARKKRAKIW
VXEMHFW WR DLUYEDEE PUWHH GBEMMH WSHUDWLRQV DLUV
WKDW RI WKH IL[HG 5RXWH 1HWZRUN LQ WKDW $2V ZLO
ZKLFK URXWHV DUH DYDLODEOH BXWVIDEB DWHG DLRL
DYDLODEOH )RU WKH WUDQVLW SHULRG RI D JLYHQ |
DLUVSDFH WKH DLUVSDFH XVHUV ZLOO QHHG WR NQR:
UHVHUYDWLRQV DUHDV WR HQDKEDW MKHO VIHYORLFOVWR @ FR |
,Q RUGHU WR EHQHILW IURP WKH EHVW RSHUDWLQJ FR
WRVH DQ\ LQWHUPHGLDWH /DW /RQJ SRLQWYV IRU I0LJK\
FOHDUO\ SURPXOJDWHG LQ QDWLR®RO L$BWSDRED L ¥ DARR (
SXEOLFDWLRQ RI LQWHUPHGLDWHR UL & ISR LQWD/Q V KXY OSH
JLYHQ IOLJKW WKURXJK )UHH 5RXWH @G HUHDHG RIQR/ NDQRJ)2
DFWLYLW\ RI DOO SHUWLQHQW BQ H WHIDHHH W HR/G! RY [DVU R R
ZLOO DYRLG WKHP H[FHSW ZKHUH QRQH DUH FXKEOLVKHC
VHOHFWLRQ RI WKH URXWH VKDOO EH EDVHG RIGLWKH /:
HITHFW
7KH XVH Rl SXEOLVKW& BQ@WRRLORLHGVHM[ZW SRLQWV P]
FHUWDLQ FDVHV WR IDFLOLWDWH IOLJKW SODQQLQJ LCQ
HVSHFLDOO\ YDOLG LQ FDVHV ZKHUH RQO\ OLPLWHG F
SHUPLWWHG ZLWKLQ )$IHHVSRXWH 2SHUDWLRQV
,Q DGGLWLRQ WR WKH QRUPDO IOLJKW SO QYRQGIGGD V
URXWH WKURXJK JUHH 5RXWH 2SHUDWLRQV DLUVSDFH Vk
)DLOV WR FRPSO\ ZLWK SXEOLVKHG HQWU\ H[LW UH
,QIULQJHV D HULYNMEDRO UH
)DLOV WR PDLQWDLQ WKH SUHVFULEHG PLQLPXP O
DQ DLUVSDFH UHVHUYDWLRQ
)DLOV WR PDLQWDLQ WKH SXEOLVKHG )/26
,Q SURSRVLQJ DOWHUQDWLYH URXWHV ,)36 ZLOO QRW
FULWHULDH®HMFWRRWH ,¥36 ZLOO SURSRVH URXWHV RQ V
DQG RU DOWHUQDWLYH )/ DERYH RU EHORZ DLUVSDFH U}
6R ODUJH VFDOH DSSOLFDWLRQV RI IUHH URXWH DLL
RSHUDWLRQV LQ DGMDFHQWH $¥ 80 K QLM W XU DIDWLIRQHR | W
WLPH XSGDWHV RI WKH DLUVSDFH VLWXDWLRQ ZLWK U]
DLUVSDFH UHVHUYDWLRQV ZLOO EH UHTXLUHG LQ RUG
VLWXDWLRQ DW QHWZRUN ORFDO OHYHOV
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O0DOW VK. RORGH® VND
1DWLRQDO $YLDWLRQ 8QI

&203$5,621 2) $3352%&+ 352&('85(6 86,1* 0(7+2"
2) (;3(5761 (67,0%7(6

$SSURDFK LV RQH Rl WKH PRVW VLJQLILFDQW VWD.
LPSRUWDQW WR SSSHURQHAK BUFKHGXUH LV WKH PRVW
FRQWUROOHU

7KLV SUREOHP QHHGV WKH GHWDLOHG LQYHVWLJDW
DV D UHVXOW WKH ZRUNORDG RI DLU WUDIILF FRQWUR
GLIILBYXB®WHGXUH GXULQJ WKH DSSURDFK LQ VRPH GHJ
RI DYLDWLRQ VDIHW\ UHJXODULW\ DQG HIILFLHQF\

7KH PHWKRG Rl H[SHUW HVWLPDWLRQ LV D VWUXFW)
GHYHORSHG DV D V\VWHPRWL®GJ [PQMWHKURIEF WK IY FK | R BB E
H[SHUWYV

7KLV PHWKRG ZDV XVHG ZLWK WKH SXUSRVH WR F
DSSURDFK

9 &RRUGLQDWLRQ RI LQIRUPDWLRQ ZLWK GHSDUWXL

9 &RRUGLQDWLRQ RI LQIRUPDWLRQ ZLWK DUULYLQJ

9 &RRUGLQD@IRRUPRWLRQ ZLWK WUDQVLW DLUFUDIW

9 &RRUGLQDWLRQ RI LQIRUPDWLRQ ZLWK DGMXVWPF

7DNLQJ LQWR DFFRXQW WKH WKRXJKWV RI H[SHUW
PRVW GLIILFXOW SURFHGXUH GXULQJ WKH DSSURDFK
H[SHVV WKH PDWUL[ Rl JURXS SUHIHUHQFHV ZDV FUHL
RSLQLRQ DQG WKH H[SHUWVY RSLQLRQ FRRUGLQDWLR!
H[SHUWVY HVWLPDWHV LW LV LPSRUWDQW WR FDOF
&UWHULRQ 6SLUPDQ FRUUHODAMLRQHERRIQLB RBQIH LW
$IWHU DOO LW ZDV GHILQHG WKDW WKH PRVW GLIILF;
FRRUGLQDWLRQ RI LQIRUPDWLRQ ZLWK DUULYLQJ DLUI

W PHDQV WKBW RBRWERQIDWLRQ RI LQIRUPDWLRQ ZL
WUDIILF FRQWUROOHU PXVW WUDQVPLW D ORW RI LQ
GHFLVLRQ PDNLQJ ,W FDQ OHDG WR GHFUHDVLQJ RI V
DLU WUDOOMHBRIDQ\MGUBY D UHVXOW WKH SUREDELOLW)\ R

7DNLQJ LQWR DFFRXQW DOO PHQWLRQHG DERYH LW
HVWLPDWHYV LV HIIHFWLYH 7KLV KHOS WR VROYH WKH

6XSHU¥ZVRU6KPHORYD SUR
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O\N\WHOQONRRIXQWBQNR
IDWLRQDO DYLDWLRQ XQLY

Y5(( )/, *+7 /,.( ',675,%87(' &21752/ 6<67(0

YUHH IO JBEWSHYBIORSALQDIIPHWRR® WRKDW XVHV QR F
FRQWUROWUWDIJILFLERQWUROOHUYV ,QVWHDG SDUWV RI I
DQG DXWRPDWLFDOO\ LQ D GLVWULEXWHG ZD\ XVLQJ F
UHTXLUHG VHSDUDWLRQ EHWZHHQ DLUFUDIW

$GLVWULEXWHG LARBFR\Q WRIR ORV WMWK PRBHSYODQW ZKHU
FRQWURO HOHPHQWY DUH GLVWULEXWHG WKURXJKRXW
GLVWULEXWHG V\WVWHPV ZKL FKHRWL DO/ DRFDMERQW URO

,Q D GLVWULEXWHG FRQWURO V\WVWHP D KLHUDUF
FRPXQLFDWLRQV QHWZRUNYV IR UQFRPMDRIGWKHGDFYR Q M R (
ZKLFK XVHV WKH GLVWULEXMMHEKRRQWURO V\WVWHP LV D |

YJUHH IOLJKW LV D QHZ FRQFHSW EHLQJ GHYHORSHG
WUDIILF PDQDJHPHQW WKW KRGV RWKMHRFKQRORJ\ 7UXH IL
WKH QHHG IRU $LU 7UDIILF &RQWURO RSHUSMPRW LEQ Jl
FRPPDQ@&LV JLYHV WKH SLORW WKH DHEOQIKW W:R WK MMCKIHH
RI FRPSXWHUGVRWWS$LRN TRN@ I ILF &RQWURO SLORWV ZLOO
SDWK GHFLVLRQV LQGHSHQGHQWO\ $V LQ PRVW FRPSOI
GHFLVLRQ PDNLQJ LV EHOLHYHG WR EH PRUH HIILFL
FKDUDFWHUL] KGO R RGKHRFXOULWHW UDIILF PDQDJHPHQW

7KLV VIVWHP WUDLQV FRQWUROOHUV LQ WWKM IREHUD
PDQDJHPHQW V\WVWHPV WKDW SURPLVHV WR PDNH IO\LQ
WLPHV DQG UHGK®RWIN GHDODA W KK IWHHGRPRIMR FRXUVHYV
IROORZLQJ RQH DQRWKHU DORQJ HVWDEOLVKHG IOLJKW

JUHH URXWLQJ DOORZV DQ DLUFUDIW WR IO\ PRUH C
(XURSHDQ MRXUQH\V DORQH ZRXOAONQRFNWLIRE VP LVQ K XAH
IXHO DQG UHGXER QI FDHEIRQ/LRQV

6R DV PRUH DLUFUDIW WDNH WR WKH VN\ QHZ WHFK
WR SLFN WKHLU RZQ GLUHFW URXWHV EXW VWLOO DYRL
RSHUDWQRIWVFRUH EHLQJ H[DPLQHG IRU WKH IXWXUH D

‘H FDQ PDNH QH[W VXPPDU\ 7KH XQLWVY V\VWHPV PX

)XOO FRQWURO DXWRPDWLRQ KLJK WUXVWZRUWKLQ
VIVWHRVHVLIKW@®I ROQFRPDQHY PDQHXYHU IRU DYRLG RE
JURXQG ZKLFK KDYH WR PHHW DOO UHTFXUK HPHQRLV LRIQ
SLQSRLQW DFFXUDF\ GHWHUPLQDWLRQ SRVLWLRQV DOC

ODNLQJ LQWHOOLJHQW RKELERWWRDRW PRQ@\N P REOROM |
VLWXDWLRQ DZDUHQHVYV

6XSHU¥RVRUKDUFKHQNR SURII
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OLNKD\OLRKHRMNRQBQNR
1DWLRQDO $YLDWLRQ 8QI

$ 63%7,%/ '$6+%2$5' $1$/<=,1* 9(+,&/( *5281' 029(0(176
6$)(7< 3(5)20$1&(

(YHU\ \HDU DYLDWLRQ DVVRFLDWLRQ REVHUYHV VWE
IOLJKWV TXDQWLW\ ZRXOG QHFHVVLWDWH VWURQJHU
(DFK IOLJKW KDV EHJXQ DQG HQG RQ JURXQGNV KOH) @D
WKH HIILFLHQF\ Rl DLUSRUW RSHUDWLRQV VKRXOG EH
XQXVXDO WR EH SHUIRUPHG LQGHSHQGHQWO\ ,Q FDVI
KDV D OLPLWHG NQRZOHGJH RI WKH RYHWRO DU RMIIC
PRYHPHQW KD]DUGV 7KHUHIRUH WKH VDIHW\ RI YHKL
PDMRU LVVXH

7KH $,51(7 SURMHFW FRQWULEXWHV WR WKH VROXYV
QHZ GRXW DQG PRGXODU SODWIRUP WRLCDXW G R BHZRLFRC
DGGLWLRQDO SDUDPHWHU LQ DLUSRUW VXUIDFH PR}
LQQRYDWLYH DSSURDFK RI $,51(7 *URXQG 6\WWHP IXQ]
'DVKERDUG D YLVXDOL]DWLRQ WHFKQLTXH GR BD S/URH\
PHDVXUHPHQWY RQ WZR GLPHQVLRQDO GLVSOD\V 8V|
DLUSRUW WUDIILF FRQWURO ZH HYDOXDWH WKH LPSO

7KH NH\ LQQRYDWLRQ RI $,51(7 LV WR PDQDWH HII
RSHUDWLRQV IRU JURXQG VXUIDFH PRYHPHQWV W
FRPPXQLFDWLRQ EHWZHHE RDKHG JURN\HP DQF WKHORIG

7KH FRQWLQXRXV JURZWK RI DLU WUDIILF KDV OHD
DQG H@ALB RQ DLUSRUW VXUIDFH PRYHPHQWV 7KH
FRQWULEXWLRQ WR LPSURYH WKH VDIHW\ RI DLUSRU\
FROOHFWLRQ DQG VWRUDJH RI YROXPLQRXV YHKLFC
IHYHUWKHOHVWUMBRPWRXYW SDWD UHGXFWLRQ WR VLF
OLWWOH XVHIXO SXUSRVH 'DWD PXVW EH DQDO\]HG Z
ZKLFK VDIHW\ UHODWHG HYHQWYV DFFLGHQWYV DQG LQ!

'"HYHORS PWREBWXS WHFKQRWRDFEZXUBNNHSHWHFW RE
LPSURYH JURXQG RSHUDWLRQ DQG UHILQH UHJXOD!
QRZDGD\V UHTXLUHPHQWYV IRU XSJUDGLQJ DOO V\VWHF

6XSHU¥RBVRUKDUFKHQNR SU]I
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1JX\HQ ;XDQ /H &XRQJ
1IDWLRQDO $YLDWLRQ 8QLY

(67,087,211 2) /$1',1* 6<67(06 $&&25"',1* 72 7+( ,17(16,9¢
$,5 75%)), &

1RZDGD\V YDULRXV DWWHQWLRQ LV EHLQJ SDLG WR V
ODQGLQJ VIVWHPV DWLRQUSRIL\QY VAVDHHISR I WVOQKWKH SURFHV\
GHSOR\PHQW RI ,QVWUXPHQW D SU$FIWR R DK DEY'GWSHPH FE R WA
V\VWHPV

7KH ILUVW V\VWHPV WR EHSBHBMWILRQHEG \\DWHP W K BK DF
*36 *166 *OREDOQIRMLBAVRVHP ZLWK RU ZLWKRXW YHUWL!
ZKLFK XVXDOO\ UHTXLUHV H[WUD SUHFLVLRQ W\SLFDOO\ |
VIVWHPV 925 DQG 1'% DUSIUFRQVLEB® RQGID\DQYRE OO

,Q WKH PRPHQW N@YRXBWWOOFZWBIOV\VWHPV DUH EHLQJ
QDYLJDWLRQ DQG IRU FLYLO DQG PLOLWDU\ REMHFWLY
*$/,/(2 DQG &203$66 $PRQJ WKHP 7KH (XURSHDQ *HRVWD\
6HUYLFH (*126 LV D VDWHOO LPN 6 %$6/ H @ KIL X KP Y X S\STOVHPRIQ
*36 */21$66 DQG *DOLOHR V\WWHPV E\ UHSRUWLQJ RQ W|
SRVLWLRQLQJ GDWD $QRB®W KNUDSRGXIBIDHGVAYUREFPO 1DYLJI
6DWHOOLWH V\VWHP ZKLFK SQRYILIHVL BB O DIED M LSFR\QLW!
QHDU WKH (DUWK

7KH ODWWHU LQVWUXPHQWDO V\VWHPV SKHFKVRBB X
VI\VWHP DUH SUHFLVLRQ DSSURDFK V\VWHPV 7KH\ FRPSI
0/6 OLFURZDYH /DQBQGJ/B9VWRFADOL]HU 3HUIRUPDQFH ZLW
IURP *166

7KH PRVW QRWLFHDEOH DPRQJ SUHFLVDRIYBEBPFERDFK \
LQVWUXPHQW DSSURDFK V\VWHP ZKLFK SURYLGHV SUHFL
DLUFUDIWQD DARDBIIGLQJI RQ D UXQZD\ %\ XVLQJ D FRPEI
PDQ\ FDVHWWHQKLW\ OLJKWLQJ DUUD\V ,/6 HQDEOHV D V
XQGHU LQVWUXPHQW PHWHRURORJLFDO FRQGILMG RXW ,08&
WR FRPSBUHFQRQRQ DSSURDFK VDWHOOLWH V\VWHPV *36
DSSURDFK V\VWHP ,/6 7KH FRPSDULVRQ DLPV WR WKH F
-XGJPHQW OHWKRG :LWK WKH KHOS RI LQ&QRW.GS ®DVHQRI
SUHIHUHQFHV IURP WKH H[SHUWVY JURXS :H GHWHUPLQ!
FRHIILFLHQW RI WKH YDULDWLRQ IRWKLFRKPB®RWR B FKH U
RSLQLRQV DUH FRRUGLQDWHG

2YHUDOO H[SHUW HVWLPDWLRQ VKRZHG DGYDQWDJH\

/6 /6 *36 *36 (*126

"HLIKW
FRHIILFLHQW

*36 (*126 ,Q WKH IXWXUH LW LV SODQQHG WR HYDOXDW
FRYHUDJH DYDLODELOLW\ WUDIIURXHILVLW\DDRIBURE KRB W

6XSHU¥TY¥RPHORRPWRU RI VFLHQFH Sl
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2EXVKQDD]RUHQNR
1IDWLRQDO DYLDWLRQ X

67$)) 75%,1,1* 352&(66 %< 9,68%/ $&48%$,17$1&( :,7+
7+( 0$,1 67$*(6 2) 0$1(89(5,1* $,5&5%)7

$ GYWLQFWLYH IHDWXUH RI PRGHUQ VRFLHW\ LV WK
SRWHQWLDO FRPSWWH WIRUHIH VW DUSHH WXDELWH & | EQ LC
NLQG Rl QDWLRQR® WOI®RRWRKBY UHSURGXFWLRIXHDQG
HGXFDWLRWYH P

0DQ\ UHVHDUFKHUV DQG WUHQGKDIY® EERRBWLRRS
VLIQLILFDQW FKDQJHV L QL% KiHH A WDW DRI D G KSHVRIF H X
WR WKH FRQWHQW RQ FHGHKIEDRM RMW [ZK® ELRQBDH D \HL ®M F Q
UHVXOWV DUH IRUPXODWHG LQ WHUPV Rl FRPSHWHQFI
RQ WKH XVH RI HOHFWURQLF WHDFKLQJ UHVRXUFHV
LQIOXHQFH RQ RQH RI WKH P BIWMX & b6 W H BAQXVEHI\GUEIQF BRY
SHUFHSWLRQ RI YLVXDO LQIRUPDWLRQ LR\Q LW KW KRIQHD
LQFUHDVH SRVVLE L GWWDLIHAH WAR VHR) FRAHU BRIRSXWHU JUI
LPDJLQJ VWXGLHV SDUWLFXODUO\RIQ® WX IV SRKH BB USD W
&RQWURO 2SHUDWRUV $7&2

$7& WDDAWWRHUYH VFKHGXO HO DIKGKE O Bl L P RGEKYWD LHD J
H[HFXWLRQ RI IOLJKWV 7KLQN DERXW ZKDW HWBF¥ BD!
SODQH ZKLFKSIHRSOHW®%NW DT &2JEBQW WR HZRUNLQ.
GD\ WHRYBR\WKLQJ TXLFNO\ DQG HIILFLHQWO\ DV SRVV

&RQW URCKMHE MARWAW LY Y H U\ RBPS\R X WHY®WDOL]H WKD\
DSODQHY D SRZHUIXONKDWKISGIMWIRUPV JYBDRRXWY HS M
$OWHUQDWLYHO\ HQFRXU RJ W& S\SRO IGHHE @ R % DID P HW/KLIRC
EHWWHU SHUF HBRPISRE R WORD O Q)

7KHUH DUH VHYHUDO PHWKRGV SURSRVHG

9 O9LVXDOL]DWLRQ WKURXJK LPDJHV RU DQLPDWLRC

9 ' YLVXDOL]DWLRQ

9 7RXQGHUVWDQG WKH VHQVH RI SLORWLQJ E\ EHL

'"HVSLWH WKH EHDXW\ DQG SUR[LPLW\ RI WKH VN\ W
IDU IURP URPDQWLF ,Q DGGLWLRQ WR WKH DEVROXW
WWUILF FRQWUROOHU PXVW KDYH WKH LQQDWH UHVL
LPDJLQDWLRQ DQG EH DEOH WR TXLFNO\ GHWHUPLQH
KDYH WR VLPXOWDQHRXVO\ PRQLWRU PXOWLSOH VLWH
VLPXOWDQHRXVO\ OLVWHQ WR WKH QHJRWLDWLRQV RI
,Q DGGLWLRQ WKH\ PXVW IROORZ WKH UDGDU VFUHHQ

6XSHU¥RBVRUKDUFKHQNR SU]I
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3DNL\DQBWKDQHOHYD
1DWLRQDO $YLDWLRQ 8QLYH

(67,0$7,21 2) /$1',1* 6<67(06 $&&25',1* 72 7+( $&&B5$&<

7KH IXWXUH RI PRGHUQ QDYLJDWLRQ LV VDWHOOLWEFE
NQRZQ VDWHOOLWH V\WWHPV ZKLFK DUH XVLQJ IRU QD)
PLOLWDU\ REMHFWLYHV 7KH\ DUH *36 */21$66 (*126 *
7KHXURSHDQ *HRVWDWLRQDU\ 1D Y1LlZBW LRQD2YBW & DO B Wi
DXJPHQWDWLRQ V\VWHP 6%$6 ZKLFK VXSSOHPHQWV \
VI\VWHPV E\ UHSEBHWILDQELRQWIKHQG DFFXUD®B6RIWIKH SR\
86 VSEPNHG *OREDO 1DYLJDWLRQ 6DWHOOLWH V\VWHP Z
QDYLJDWLRQ DQG WLPLQJ VHIBYLFHY RER RE GQHQWWW K IR H
DSSURDFK DWVBHWRWEHY SUHFLVLRQ ODWHUDO DQG YF
DSSURDFKLQJ DQG ODQGLQJ RQ D UXQZD\ XVLQJ D FRPE
FDVHV LEWIQVLW\ OLJKWLQJ DUUD\V WR HQDEOH D V
PHWHRURORUREDO,BRQGLW

,Q RXU HVWLPDWLRQ ZH ZDQW WR FRPSDUH LQDFFXU]
DQG *36 (*126 DQG DFFXUDWH ,QVWUXPHQW /DQGLQJ
DFFXUDF\ IRU XVLQJ ([SHUW MXGJPHQW PHWKRG )RU Kk
SHIHUHQFHV ZH REWDLQHG V\VWHPV RI SUHIHUHQFHV W
FRRUGLQDWLRQ RI H[SHUWYV RSLQLRQ FRHIILFLHQW RI

&DOFXODWLRQ RI ZHLJKWLQJ FRHIILFLHQWYV RI VLJQL
FULWHULD DFFXUDF\ DQG WKHLU JUDSKLFDO LQWHUSUF

)L *UDSKLFDO UHSUHVHQWDWLRQ RI WKH FRPSDULQJ RI DS

([SHUWLR®BWLRQ VKRZHG DGYDQWDJHV RI XVLQJ VDWH
J6  ,Q WKH IXWXUH LW LV SODQQHG WR HYDOXDWH Wi
FRYHUDJH DYDLODELOLW\ WUDIILF GHQVLW\ DHURGURP

6XSHUY¥TURRHORG®FWRU RI VFLHQFH S
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3DW VD Q
1DWLRQDO $YLDWLRQ 8QI

021,725,1* 2) $,5 75%$)),& 6,78%$7,21 21 $7& ',63/$<

$LU WUDIILF FRQWUROOHUV W\SLFDOO\ XVH YLVX
DXWRPDWLR@XWRWBWVRQ WRROV DUH LQWHQGHG WR
WKH\ PD\ DOVR FUHDWH QHZ WDVNV DVVRFLDWHG ZL
LQIRUPDWLRQ IURP GLVSOD\V &RQVHTXHQWO\ WKH F
UHGXFH WXH BRQGFHHHFWLYHQHVV RI DQ DXWRPDWLRC
FRXOG FDXVH FRQWUROOHUV WR PLVV RU PLVLQWHU
7KXV LQIRUPDWLRQ FRPSOH[LW\ LQ DLU WUDIILF FRQ\
ERWWOH®HFN\WWHPY 7R HYDOXDWH WKH FRVW DQG E
LV LPSRUWDQW WR XQGHUVWDQG ZKHWKHU WKH LQI
FRQWUROOHUV WR SURFHVV
7KH SXUSRVH ZDV WR DQVZHU WKUHH EDVLF TXHVWL
'KDW FRQ VRWLRDXWLIRY LFRIPSOH[LW\ LQ DXWRPDWLFR
'KDW OHYHO RI GLVSOD\ FRPSOH[LW\ LV 3WRR FRI
&DQ ZH REMHFWLYHO\ PHDVXUH LQIRUPDWLRQ FR
7R DQVZHU WKHVH SUREOHPV LW LV QHFHQVDU\
IUDPHZRUN 7KH IUDPHZRUN UHGXFHV WKH FRQFHSW
IDFWRUV TXDQWLW\ YDULHW\ DQG WKH UHODWLRQV
IDFWRU LV HYDOXDWHG DW WKUHH JHQHULF HAWMILRY F
FRIJQLWLRQ DQG DFWLRQ %\ WKLV GHILQLWLRQ ZH ¢
PHDVXULQJ WKH HIIHFWV RI D FRPSOH[LW\ IDFWRU RQ
‘H WKHQ WDNH WKH IROORZLQJ VWHSV WR SSHMMORS
,GHQWLI\ WDVN UHTXLUHPHQWYV RI XVLQJ WKH GL
'"HWHUPLQH FRUUHVSRQGLQJ EUDLQ IXQFWLRQV S
&KRRVH WKH PHWULF WKDW FDQ PHDVXUH WKH H
EUDLQ IXQFWLRQV

6XSNLYRUSUIXQRY DVVRFLDWF
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9HUHVHQNR
1IDWLRQDO $YLDWLRQ 8QLY

"(7(50,1,67,& 02'(/6 2) '(&,6,21 0$.,1* $,5 75%)),&
&21752//(5 ,1 7+( (0(5*(1&< 6,78%$7,21

$ GHWHUPLQLVWLF PRGHO LV PRGBHIWLDLED H KV W WHD
XQDPELJXRXVO\ GHWHUPLQHG E\ SDUDPHWHUV LQ D PRC
VRPH YD WREOHNKHQWO\ D GHWHUPLQLVWLF PRGHO DO
JLYHQ VHW RI LQLWLDO FRQGLWLRQV

'"HWHUPLQLVWLF PRGHPDRIL KX P DRUGHBIPSIBRIILF FRQW
RU SLORW UHODWLYH WR H[SHULPHQWDO GDWD FRXOC
VROYLQJ WKH SUREOHP $V D FRQVHTXHQFH WKLV YDUL

'"HFLVLRQ PDNLQJ LQHDQY LDROQPOIQXW LBEFEOXGHYV GLIIHL
GLIILFXOW GHFLVLRQV D SLORW PXVW PDNH GXULQJ WK
SUHIOLJKW GRFLRLRQV DV ZHOO DV WKRVH PDGH GXULQ.
PDNLQJ LV RI SDWNFHFEBBDXWVHS RUWIXH VDIHW\ RI IOLJK
FRPHV ILUVW SODFH

7KH SUREOHP RI DLU WUDIILF Rl DLUFUDIW DUH ZRUU
DLUFUDIW D F LV IDVW DQG FRQYHQLHQW YHKLFOH IR
'"HWHUFLPRBWDV Rl GHFLVLRQ PDNLQJ DLU WUDIILF FRQ\
FDQ EH XVHG DV DQ DGGLWLRQDO V\VWHP WR DGGUHVYV
SRVVLEOH RXWFRPHV RI HYHQWYV DQG VROXWLRQV RI G|
ZRN RI DLU WUDIILF FRQWUROOHU DQG SURYLGH VDIHW\

)RU H[DPSOH WKH VHTXHWWHROBWL® ARQBWUXWWMPRC
HYDOXDWLRQ RI D GHWHUPLQLVWLF PRGHO RI KXPDQ GF
GDWD ,Q VHTRMWHWODWMWZEHRIRUFHG FKRLFH GHFLVLRQ
SUHVHQWHG ZLWK WZR FKRLFHV DW HYHU\ WLPH VWHS
FKRLFHY DQG UHFHLYHV D UHZDUG DIWHU D FKRLFH L\
REWDLQ WKH RLPOIODHWHY®W NQRZLQJ WKH XQGHUO\L
SURFHVV 6R ZH SUHVHQW D SDUDPHWHUL]JHG GHWHUPL
LQ WKLV FRQWH[W DQG DQDO\]H RSWLPDOLW\ DQG VWDE
7KLV PRGHO LDMWGHQHOYMAXYH WR H[SHULPHQWDO GDWD

6R GHWHUPLQLVWLF PRGHO FDQ KHOS DQG SURSRVH
WKHQ RWKHU RQH ,W LV DQDO\VLV DQG HYDOXDWLRQ R
PDNLQJ WKDW ZH FD® VEKDYWH LRI WKIHULPHQWDO GDWD
DOWHUQDWLYH IRUFHG FKRLFH GHFLVLRQ WDVNV D KXF
DW HYHU\ WLPH VWHS LV JLYHQ ILQLWH WLPH WR VHOH}
DIWHU D FKREZFHPIDL®DGHD Rl GHWHUPLQLVWLF PRGHO \
DYRLG IXWXUH SUREOHPV

6XSHUYTLBRBHGKYD
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8GRG &GKXOLPRKMWFKHQNR<
1DWLRQDO DYLDWLRQ X

3$57,&%87,21 ,1 1$9,*$7,21)5$6758&785( $1/(&7521,&
7(55%,1 $12%67$&/($7$ 0$18%/ 352-(&7'85,1*
(852&21752/ 75%,1 (463

(852&21752/ WKH (XUR®MOG®QURLQWKH 6DIHWLIVRI $L
DQ LQWHUJRYHUQWH®W DXL V¥ K J D QQHFAREPHPUL Wo WD G HWR  E X
WRJHWKHU ZLWK LWV SDUWQHUV D 6LQJOH (XURSHI
PDQDJHPHQW SHUIRUPDQFH IUHVWL BHQW R US VD RIGE VERINR
WKH VWXGHQWYV RI 6HUYLFH $L WZHDHMHEO WH\R B GF WHY 5D
KDOI \HDU WUDLQHHVKLS DW WKLV RUJDQL]DWLRQ

7KH(6$5 3URMBIGMWDWLRQ RI 1DYLJIZWVY RR® HQRY W
WUDLQHHVKLBKBRWGHULHFKFRPSD GURYVEMG RI GDWD R
PHDVXUHRHQWYWKHQWURFHWHFRUGHG E\ WKHLU QHZ
GHYLFH IRU SUHFLVH GLVVWRDQFHRXQG SRGV H LDIQDIODVL
QHWMWDZINWW WKH DQDO\VLV RI ('6 GDWD WKH DLP RI Z
DFFXUDF\ PHDV XU HKRMOBWR/I ZQWRUNK KLY ZDXNUZBVWWHQ
0$7/$% SURXWDRPJ ZKLFK WHKWH FRXLWMHWV S RDIGH. QJH B H DBIK
UHVXOWSUHHWHEWHES*RQ,&$2 3%1 7DVN )RUFH PHHWLC
KHDGTXDUWBQE REVBDUQWG S RKIWL WHW BHWDSEAIBW UR Q |
VXSSRWWHR(I7 (5 VRIWZDUHLVWDIQFH OHDVXULQJ (TXLSP
VRIWZD UK MFKROXSSRUWY WKH LPSOHPHQWDWLRQ RI 3
WKH UDWLRQDOL]DWLRQ RI QD YQ I PDAVLIRRY LRI D DAWKVAJ X F \
"(0(7(5 WKIB9 RIILFH LQZDWERYLWH®XQ PDGHDRPHHV RI
VRIWZMWH GLVFXVVHG

7KIQH[W L P SIRDWDRIWVWUD ZOWHXSGDWLQJ RI WKH (OH
2EVWDFOH 'DWD 0D QX DDUWXR L QWUWKGHHWKME SYKHUH 2
DQG QHZ ,&%$2 UHTXLUHPHQWYV XSGDWHG DQG LPSOHF
WKDW UHODWHV WR WKH SURYLVLRQ RI HOHFWURQLF
SHUIRUPHG KLJK TXDOWRVWERUXQGHODWD@GLQJ RI W
FRQFHSWV IRU XVHUV DQG SURYLGHUV RI HOHFWURQL
ZLOO EH SXW LQWR WKH QHZ HGLWLRQ RI WKH ,&$2 'RF

$IWHU GHWDLOHG IDPLOLDUL]DWLRQURMLKE WHKILW NS
REVWDFOH GDWD ZDV VXFFHVVIXOO\ FRQWLQXHG 7K
LPSOHPHQWDWLRQ RI QHFHVVDU\ HOHFWURQLF GDWD
RQOLQH PDS RI HOHFWURQLF WHUUDLQ D QKU R EZDWD F
FROOHFWHG QHZ GDWD IURP HOHFWURQLF DHURQDXV
VWDWHV WKDW UHODWH WR WKH SXEOLFDWLRQV RI RE
REVWDFOHV WR PDQXDO

6FLHQWLILF+YXSKDYEKSOQRIRIVVRU



09 Fe'@jh"ggZmdhj\hdbg@ din_j_gpfheh”"bo mqg_gbo « kim~_gle\
©IHE1L KMQ:KG1 IJH;E?FB G:MDB?

M>D
Emdeyggmd J ?
GZpehgZevgbc :\eZpecgbc Mge\_jkbl_|

IEB< KMIMLGVH=H MEG>;?AI?DM IHEWHL1

Kmll}\bf nZdlhjhf sh \ieb\Z} gz [_a}i_jdmboheévljlileyggy m
kmimlgec kee” sh e<g”mdh\Zgbc e+grbfb ih\jyDilefybggymgzZfl
ih\eljyghlh km~gZ m \bojh\bc kee” fh _ ijba\_klb ~h g_dhgljh
r\brthkle h[_jlm a dj_ghf \lj4ab2bkKkhib ~h f e [*evr_ [hdh\b
i_j_\Zglz" _gv m h”bgbpvgZj_rl#h \ljZlb d_jm\Zggy m ihevhl]
G_[_ai_dZ lihckhy]ZNemkmlighWd4bfhkle kmimlgvhjkhe k> g
fZxlv fh eb\h&hdh \eamZevgh kihkl_jjzZkde*gihiybgbgb
Z\eZdZIZkljhn

IZKZ bjkvdbiZdbim$LUEKYV % 574_jbdZgkvdh€ Z\eZdhfiZge
areckgx\Z\ ih\kyd"_dkgpbc pZcKZjrimlIhf Glkd KZgbthfg]h
ijhl_ qgq_j_a o\bebgm 12z k_dmg”" iekey \aevhInmgkizdn gZ “be
GvxChjdm X%k \bellg_j_a ~_deevdZ oakethdgmiekigygh]h
Kkm "ZRHLQJ Z\eZdhfiZzg+€ YihgkvdbQ _7\aZé sdivag mh

k_dmg~Zaiek@ym e<lZd ihljZib\ m kmimlgec ReRMLQJIyihgkvdl
AZ]lbgmeh gheh\ed Jhakee"m\Zggy aZahy\hdbeghlkv <gpb
GZpehgZevgifelnfl a [_ai_db gz ljZzdkihddDegp_\bc a\lel
dZlZkljhnb Zp$ck \dZamsth hkgh\ghx ijbgbgHxZileyggy \
kmimlgec kee™ \er yihgkvdh]h eclZdZ

ljhlylhf \bijh[m\Zgv :&Z ijh]jZfhx >_j Z\gbo \bijh[m\Zgv _de-
\ kdez”e X < DmjeegZ \bdhg2z\ ihevhée¥ \ekmigrilghhhfm k
©JIJmkezZzgz?a A]JZ2mghXpfbjhd@Gc\Z q_ [meh \by\blb kmimlgec k
gZ p_ fb \bljZzqZeb gZc[eevr_ gqZkm :e g_aZ[Zjhf [meh a.
\eamZeecaZp+€ kee m \bthkah\m\ZIb kizex\Zggy \-"|Jvah\Zg
\ 1Zjyghfm kljmf_ges M \ZglZ gec dZXledr \ekZdDZ | higiglgd [Z z
Iim[db \b\ eb ajeazfb ~h \boehigbo khi e J amevlXl i_j \_jr
ajh"m geghlh koh hlh g [Zgb\ <bojh\Z i e gZ hibgbeZky
ie"imggbdZo Z jh~bgzZfedb /~bgbf g Ahesdhf ©fZzkeygh€2 kb
[me |I_ sh g_alhjeee qgZkldb az[jm~gx\Zeb \eljh\_ kdeh P
ihkz"dm q | a sh \bkhlm ~h\h”"behky \bagZqZlb jZ"e eh\bkhlhfe
lZzdbo ihkz~hd q_j a gZ~”lhih\eevg “hdezZ”b rimjfZzgzZ ijh ihlh
©JmkeZgrib\ky dhe kZfib pv lhedihgkiz~"dh\h€ kfm]b Ze_ az\”y
fepghfm rzZke \k_ kdeZehky \*"Zeh

<Z eb\h \e~Afelblb sh Ijb\Zeesklv ¢kgm\Zggy \ ZIfhkn_je km
fh™_ klZgh\blb o\bebgb Z ch]h diehf diklvijh[e_fZ kmimlgvh]l
kee m _\hexpehgm} 1Z dhbphglph\@dAZ]m \k_k\elgvh€ Z\eZpec
kiecevghlb ~h jer_ggy azZ”~Zqge \bojh\h€ [_ai_db”™_ dydyZ Vh\fya:
_dkiemZlZpex gh\bo lbrix\a reyhdho ih\eljygb&LRhEX
%RHLQJ :glhgh\:glhgh\ :g

GZmdh\bc d#jf\DQ_ie _Njdh og gZijhth_khj
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=DGRURJKQLD
1IDWLRQDO $YLDWLRQ 8Q]

$,563%$&( &203/(;,74',&%$7256 ,1 7+6$75%)),&
0$1$*(0(17 6<67(0

7KH $LU 7UDIILF ODQDJHPHQW $70 V\WVWHP SURYLG!
DLUFUDIW RSHOUDWSRON LV GLYLGHG LQWR VHFWRUV I
VHFWRUV DUH FRQWUROOHG E\ $LU 7UDIILUR WRK®WILLRIO
WUDQVSRUWDWLR®WKHVARKWMN @ R G HDY MR $H ¥ WL\R @ HLAL
DLUV SMIKRXWHRDDQ H[LVWHQFH RI D VLJQLILFDQW DLUVS
7KH WHUP FRPSOH[LW\ LV GHILQHG DV WKH FROOHF
WR VHFWRU OHYHO RI DLU WUDIILFQFRRWWRE FRPIS GH
LQYROYLQJ ISWWX UMK FR@WHG\QDPLF DLUVSDFH FRQILJX
IORZ PDQDJHPHQW LV WKH DELOLW\ WR PHDVXUH DQ¢
VHWWLQJ FKDQJHV LQ WUDIILF IORZV DQG DLUVSDFH
WDFWLFDORUDRDWID PHFFXUHPHQW DQG SUHGLFWLRQ F
DLUVSDFH LV DYDLODEOH DV ZHOO DV KLJKHU OHYH¢
RSHUDWLRQV
$Q DLUVSDFH FKR? ERWKWG\QDPLF DQG VWDWLF FRPS
$7& ZRUNQGDF®WXH SUREDEISOHWU RU D'QQDPLF FRPSOH]
IDFWRUV VXFK DV WUDIILF YROXPH FOLPELQY GHVFI
PLOLWDU\ DUHD DFWLYLW\ DQG W\SHV RI DLUFUDIW
HQFRPSDVAH DAWVSPWXUH SUR[LPLW\ RI UHSRUWLQJ ¢
VWDQGLQJ DJUHHPHQWV
W LV GHILQHG WKH IRXU KLJK OHYHO FRPSOH[LW!
SUHVHQFH RI VHYHUDO DLUFUDIWV LQ WKH VEPHNDUHTD
WUDIILF GBEXVWHGWKBWRWXUHY WKH SRWHQWL
LQWHUDFWLRQV EHWZHHQ DLUFUDIW
WUDIILF RQ BIRWWBRWLRQ 9H U WKBDBWKQYW W VDRV SR
LQWHUDFWLRQV EHWZHHQ FOLPELWJ FUXLVLQJ DQG
IORZ VW BRMHQMALDO +RU L] REBWFY | GW W UD P\W DR/(
WKHRWHQWLDO LQWHUDNFWDRWVKEDBHGIRQDQJOH EI
GHJUHHV RU PRUH
WUDIILF 3BRWHQWLDO 6SHHGK DNWHEYBIFW MRV SR
LQWMWUWRQV EDVHG RQ WKH DLUFUDIW VSMHK®Y GLII
NQRWV
"\QDPLF GHQVLW\ YDOXHV FDQ UDQJH IURP VPDOO
VWDELOLW\ DQG SHUIRUPDQFH
&RPSOH[LW\ LQGLFDWRUV FRXOG EH. KK HG& VW HWE
FKDQJHY DUH QHFHVVDU\ $LUVSDFH FDQ EH H[DPLQHGC
FRPSOH[LW\ Rl WKH UHGHVLJQHG DLUVSDFH LV WKH VI

6FLHQWLILFRY XSBIYGBRYRUHVVRU
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6N\UGD,
1IDWLRQDO $YLDWLRQ 8QLY

"(6,*1 2) 53$6 )/,*+6,08/$725 )25 3796 75$,1,1*

53$6 5HPRWHO\ 3LORWHG $LUFUDIW 6\WWHPV KDV EH
DQG FLYLOLD@W HOBWVLQLUWHKFWKH GHYHORSPHQW RI 534
IRU WKH 53$6 RSHUDWRUV RQ WKH JURXQG LV QHFHVVDL
WUDLQLQJ V\VWHP LV YHU\ LPSRUWDQW WKH ILGHOLW\
HOYLURQPHQWNRQNWK [I0\LQJ VLPXODWLRQ VRIWZDUH L
VLPXODWRU V\VWHP WKH ILGHOLW\ DQG DFFXUDF\ RI VF
HIITLFLHQF\ RI 10\LQJ VLPXODWLRQ V\VWHP
.QRZYWKDW IOLJKW WUDLQLQJ V\VWHH QDN \PBRQ \DHEUINDDD
HFRQRP\ DQG VHFEXULW\ ZLWKRXW OLPLWDWLRQ RI ILHO
VKRUWHQ WKH WUDLQLQJ SHULRGY DQG LPSURYH WKH
WUDLQLQJ VA\VWHP LQVWHDG RI WHKHQU&D G [[HFTL X HS RHQHV W
HIITHFWV DUH GLUHFWO\ GHWHUPLQHG E\ WKH UHDOLW\ F
VRIWZDUH LV WKH PRVW LPSRUWDQW SDUW RI WKH [0
VLPXODWLRQ VRIWZDUH LV FRPEBIRVHDQRE BB WKW A GWIUFR.
IOLJKW G\QDPLFV PRGHOLQJ HTXLYDOHQW IOLJKW FRQYV
FRPSXWHU PRGHOLQJ RI QDYLJDWLRQ VI\VWHP HVWDEO
,Q WKLV SDSHU ZH GHVFULEH LIPPXWIDWHEN &K@/ HR QK|
SXUSRVHV RI LW DUH
53%$6 H{[WHUQDO SLORW V SUHSDUDWLRQ
:RUNLQJ RXW RI DOJRULWKPV RI 53$6 FRQWURO IRU
&DUU\LQJ RXW RI SUDFWLFDO ODERUDWRU\ DQG RW
EDFKHORUMJ®WVRRAFIBE RSHUDWRU RI ODQG FRQWURO |
‘RUN XS RI QHZ PRGHV DQG IOLJKW H[HUFLVHV
7UDLQLQJ RI RSHUDWRUV WR DFWLRQV LQ VSHFLDO
(VWLPDWLRQ RI RRSHVYDRRRIUNVFBOO\BKER. OLWLHV
2XU VRIWYDUYWWWVRQ VXFK FRPSRQHQWY ZKLFK KDYH VS
X ©)OLJKW *HDU? PDWKHPDWLFDO PRGHO RI 53%$6 IOL
IOLJKW LQIRUPDWLRQ
x ©HGDO?2 LQSXW WKH IOLJKW WDVN YLVXDOL]DWLRC
Rl D IOL FKWR W UDMH
X ©0ODWODE2 VI\QWKHVLV RI RSWLPXP ODZV RI 53%6 10
PHWKRGY DQG WHFKQRORJLHV RI FRPPXQLFDWLRQ QDYL
Xx ©)OLIJKW FRQWURO V\VWHP2 DOJRULWKPV RI LQWH
VIVWHPYV UHFRV GDROQR URPIDIW L RK
JOLIJKW VLPXODWRUV H[SHULPHQWDO FRPSOH[ DOORZ
Oobzv VWDELOLW\ DXJPHQWDWLRQ V\VWHP RI 53%$6 DW\
VIVWHP DOJRULWKP IRU VROYLQJ RI QD YQLIH W HRUZ HAHIV !
KDUGZDUH DQG VRIWZDUH WDVNV RI SD\ORDG FRQWURO

6FLHQWLILF+YXSKRKHSLRHHQNR GRFWRU RI VFIL
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I_lj_gdh J < KeeHgdh <
GZpehgZevgbc Z\eZpecgbDMmEg\_jk

IHJ1<GYGGY LHQG1KWGBOL?JBKLBD KBRA ?
=EH;:EVGHH IHABP1HGM<:63®Y.: KBKL?FB36A
<BDHJBKL:GGYF >HIH&€GY*126

GZjy™*m a jha\bldhf gzZ\e]Zpecgbo |I_ogheh]ec 1Z \bdhjbk
gZ\+]Zpe+€ ihklZz} iblZggy ijh jharbj_ggy kn_j €€ \bdhjbklZg
f_gr \Zeb\_ iblZzggy ijh IhggerkelvoZrzdl_jbkibdb kbkl_f
ihdjZs_ggy ydbo [meZke&i\hjZ gg@zZ\*]Zpecgh]lh(*ih2a2ébli
“hih\g_ggy *h jeagbo gZ\*]Zpecgbo kBB6_f m Ihfm gbkes -«

(*126 } ieh~hfkiecevgh€ jhfhhi_ckvdh€ dhfsk*€ckvdh]h
dhkfeqggtlh glkl¥ZnjZ\eeggy Z\eZpeaighdhjhdhgljhekbkl_fZz
\dexqgZ} \ k_[_ hj[elZevgbc k_]f_gl a kmimlgba@éegZagZgbbgb
klZgpec sh “hal\hey} dhjbkim\ZgzZf \bagZqZlb k\h} fekp_ag
~h f

Mdjz€gZz ihdb g_ fZ} gZa_fgbhofbklZglp>»& WKifkm kblgZe
kmimlgbde\ "h[j_ ijbcfZ}Ivky gZ AZoe+"gec MdjZ€ge Ze_ \+g
gZ Koe"gec MdjZ€ge J_ZeecaZpey ijh_dlm (*126 ~halhebl
[_ai_db nmgdpehgm\Zggy ljZgkihjlm \ MdjZz€ge ahdj_fZ i
kijbylfo "hky]lg_ggx pee_c fZc[mlgvh€ M]h”b ijh Kieevgbc Z
fe' MdjZ€ghx 1Z /K

>ey gZhqghlh ah[jz _ggy i_j_\Z](*U2dhjprkkzZggyh\_"_gZ
hpgdZ Ihgghkle \bagZq_ggy fekp_agZoh” _gdg6 &z \bdhj!
*36(*126 >ey pvh]h gz jh{kghfnyd_ ah[jZz ' _g_ gZ jbk
aZibkzge _n_f_jb"b kmimlgbde\ a ijbcfZqe+ODiWl/PEMZKIdgs *h\
[meb h[jh[e_qg-

e~ qZk ijh\_"~_ggy ~hkee”"_ggy m klZlbgghfm j_"bfe jo
\bagZq_ggy dhhj™BprI*B>6 (*126 g_ i_j virm} f

Jbk

GZmdh\bc dtje\gdhigeyj |_og gZmd_khj


http://library.kpi.kharkov.ua/scripts/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=5&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=0&S21P03=U=&S21STR=629.735.33%28062%29

09 Fe'@jh"ggZmdhj\hdbg@ din_j_gpfheh”"bo mqg_gbo « kim~_gle\
©IHE1L KMQ:KG1 IJH;E?FB G:MDB?

M>D

KljZlec : <
GZperygbc Z\eZpecgbc mdBEJKkDbI_I

DHGKHE1>:P1Y 1GNHUGGBO IHLHD1< £?KB®
:?JHG:<1=P1CGH=KBM=H<M<:GGY

M gZr qZk Z\-XIp\4}lIipky kljefdbfb I_fiZzfb H”*ghgZkgh a jha
ihevhle\ a[eevrm}lvky ¢ h[f}f egnhjfZpe€ ydbc ihlje[_g “ey €o0¢
Aleevirm}lvky deevdeklvdignhjfEpEgeehlZzf ~bki_lq_jzZf 1Z «grbf
mgzZkgbdzf Z_jhgz\«]Zpecgh]h<bpkedZ}h\mMjZpHy dhgkheerZpe€ »
egnhjfZpecgbo ihlhde\ < hkgh\e ijh]jZfghlh ijh*mdim ijba
dhgkhee~"Zpe€ dhe_dlb\gh]h mijZ\eeggy jmohf e_"blv \bdh
d_jm\Zggy [Zahx ~Zgbo kbkD;#Zo <Z_jhgZ\*]Zpecgh]h h[kem]h\
hkgh¥ \bfh]z ~h KD;>\b~deklv jh[hlb :~"_ i~ qZk djblbggh€ k
dhjbkim\zZqge\ 1Zdh€ kbkl_fb } h[fZev qZkm ~ey ihrmdm jer_ggy
fh~_ee 1Z Ze]lhjblfm \_ebd_ agZq_ggy ihlje[gh Yd#eprmPMmlingkljm
\bdhjbklh\m\ZIbkyhtey*Zghlh ijh*mdim GZc[sevr \Z eb\bc _e_:
kbkl_fhzaz "ZgbdtlklZzggef qZkhf j_eypecge [Zab ~Zgbo g_ fh'm
aZ[_ai_qgblb ihlj_[b kmqgZkgbo egnhjfZpecgbo kbklI_f Jhajh)
rmdZIlb egre ie”oh”b ~h hjlZgeaZpbf jWMalmladhjbdky hdj_fbc
gZijyfhd jhalbldm KD;>1RW62QO\y@l4/Z\"ydb ijhklerec kbkl_fe
dhgljhex az[_ai_gmxlv \bkhdm r\b~deklv h[jh[db "~Zgbo L.
nZdlhjhf ‘kékl_f Z_jhgZ\e]Zpecghlh hlikg@DlhtmiEiggylR64/ ;>
ijhihgmx rbjhde fh eb\hkle "ey j_iesdZpe€ ~Zgbo sh fZ} azZ[_a
gZ~ecgeklv jh[hlb kbkl_fb KZzZf_ Ihfm \bdhjbklZggy 1R64/ ;> ¢
i_j_\Z]b aZ[_ai_qg_ggy \bkhdh&~ +dbhekdh/{id_ ]JhjbahglZevg_
fZkrlZ[m\Zggy

AZijhihgh\Zgz ;khadkivhky \ kbkl_fe ie~ljbfdb ijbcgylly jel
KIlJ hi_jZlhjzZz ijb dhe_dlb\ghfm mijZ\eegge icehlh\Zgbfb -
eelZevgbfb ZizjzIZfb \ }*bghfm ih\eljyghfm ijhklhje =eh[Zevg.
dhgp_ipey hjlZgeaZpe+€ ih\eljygh]h jmom ggdZ1D«Mh[}Zboh€[Zq
malh”*_gh€ <« azZkgh\Zgh€ gZ Jeh[Zevgh€ \azZ}fh”«€ Kkbkl_
aZ[_ai_gm\Zlb dhgkhe+s~Zpex dhe_dlb\ghlh mijZ\eeggy jmohf
ihlj_[Z m klI\hj_gge KIIJ ydZ [m~_ klIjmdIimjm\ZIlb egnhjfZp
dhgkhee"m\ZIbjdakijerge egnhjfZpecge ihlhdb gZ \boe” ih"Z\
jer_ggyey>\bjer_ggy "Zgh€ azZz”~Zqe gZc[eevr i**oh”blv \bdhjbklZ

Kibkhd \bdhjbkiZgbo ~*_j_ e

OZjg_gdhlgblcgylly jer_gv hi_jzZlhjhf Z_jhgZ\«]Zpecgh€ kbkl_fb fk
<1l OZjgq_gdiN Rf_evh\Z X <+®ejhjhZjz" DE: G: M k

FZjlbg NZme R64/ gh\Zy f_lh~heh]by jZajZ[hldb g_j_eypbhgguo
NZme_j FZjIrg <bevyfk 2 k

GzZmdh\bc dtl+NFofd evh\V¥ | _og gZijhh _khj
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Dm”jbgkubZz
GZpehgZevgbc Z\eZpecgbDMmEg\_jk

:G:E1A IHLHQGH=HGWM.HJ;1L:EVGH=HIJWYMAE1E?H

=Zeeset hih_dl kmimlgbdh\h€ kbkl_/\phigZ\eVd iKbliEx a h¥
/\jhi_ckvdh]lh dhkfeqghlh wd _AdkI\4gZIb\Z Zf_jbdZgiBwedec kb
I1Z jhkeckv¥yBHG:KK

AZ iezZghf_dl kmimlgbdh\h€ kbkl_fbeegdW\|ZjZpex\ZZle \
ih\ghfm h[kyaes ylpe Ze_ qg_j_a jy® nzZdle\ ijhrd¥d@Qlg9 HR
deevdZ jZae\ eMdyeZBZ kvhlh~gergec ~_gv KkijZ\gh ijZpxxlv e
hgedm\Zgbo kmimlgbde\ kbkl_fb =Zeee_h

lim~gy i_jrbckmimlgktkl_fkkZeese[m\ \b\_~_gbc gz
jhajZzomgdhfmrmbkhlhx ihgz”~ df GZklmige Ijb kmimlgbdb [
mkiergh ~hklz\ehgpZzghgdhjfeIb \ijh h\" jhde\ Ijh[e_fb
\bgbdeb ca aZimkdhf gZklmigbo "\ho kmimlgbde\
k_jigy jhdihkeckvdZ j@likdZ ©KhZxaa }\jhi_ckvdbfb

dhkfegqgbfb ZizZjZIZfb ey kbkEZbegYh&]|ZPP&R aZims_gZ a
dhkfh”jhfm Dmjm m =\eZgkvdhfm dhkfeqgh¥mecp_=\ljZgm
le\r"_ggZ :f_jdZhx \DN\_ggy ifylhlh 1Z rhkihghd&\mkbkl_fb
=Zee+egh peevh\m hj[elm [meh ihdjZs<gdgy€lhgghkle gZ\

leager_ dhfiEgejZlhj dhkfeqgbo imkde\ $ULDQHVSDFH
kmimlgbdleeeqg h \bcreb gZ jhajZomgdh\m hj[elm Dhfekey a
ijbgbg Z\Zj*eAZg¢h jhaf{klv f¢° aZieZgh\Zghx |Z "hky]gmlhx
} j_amevlZlIhf azZf_jaZggyjZp i@algmzZeb\Z m jhalegghfm
©Nj_1zI?

ljhly]lhf Age\ ajh[b\rb fZg_\je\ nZoe\pyf /\jhi_ckvdh]
:]_glkl\Z /D: \~"Zehky i*~\bsblb gb gXknmhmtighb h4[9Ib& gz
Ibkyg deehf_lje\ « ajh[blb hj[eInmhk_gr \bly]g

Il ylbc kmimlgbd kbkl_fb *DOLOHR ~hky] gh\h€ peevh\h
ih[himgZB+*qg_ dhjblm\Zggy hj[slb nZoe\pe ieZgmxlv ijh\_Kk
kmimlgbdhf

GZklmige "\Z kmi2€lgbZ)B& ijb[meb =\hZgkhddhhkfeglyh
p_ghp”ey i**]lhlh\db ~h aZimkdm_Ilykiyoc[\p @0y jhdm
jhkeckhwdzd_Ihghke}f ©KKixa

Hgedm}lvkyh sh jhdm kmae+j y kdezZ"Zdimi mwkydleXdh"”
ieZgm}lvky aZimikllbmbimligbdey \bdhjbklZggy \ ypdigkle j_a_
GZklmige "\Z imkdb azZ ieZghf \eA[m” mlvky m \_j_kge I1Z \ d-

GZmdh\bc d_tHM\gbth]mj_evkd@pt | _og gZmd
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A\hgZjvh\z : :
GZpehgdevZ\eZpecghbc mgdPbgkbl_I

IJHLB>1Y ?E?DLJBEGG:<:>:F < *166

JZ~eh_e_dljhgg« pZ\Z®eb dljhfZ]gelge Z[h Zdmklbqgge \bijhfec
yde ih]ejrmxlv ydeklv nmgdpehgm\Zggy jZ**h_e_dljhggbo aZzZkl
a[jh€ \eckvdh\h€ |_ogedijjhZdlxbkdnhjfZzpe€ \ Ihfm gbkees ZiZj
kmimlgbdh\h€ gZ\e]Zp-€ 20 deZkbnedmxlv aZz Ibihf mij:
nhjfm\Zggy _n_dlhf \ieb\m gZ J?A Kie\\erghr_ggyf ki_dljZ a
kblgZe-\ kljmdImjhx \bijhfegx\Zggy egl_gkb\geklx 1kg
eg"mkljeZevge jZ"ehaz\Z"b AZ ihoh”~ _ggyf jhjeagyxlv ijbjh~g:

GZc[eevr \jZaeb\bfb ~h az\z~ } jzZz~ehdZgZeb *36 qZkll
jZ"*hdZgZeb =EHG:KK qgZklhlb / =« / jZ"*hdZgZe 6%%$6 ¢
jZ"ehdZgZe i_j_"Zqe dhjirpxghédnhjeZiZzahg+qZklhl
F=p jZ"ehdzZgZe i_j_"Zqe dhjblmxqh€ egnhjfZpe€ fhjkvdbo
gZklhl = d=p GZc[eevr g_[_ai_gqgbfb az\z~"Zfb } kbgm
rmfhih”e[ge kb]gZeb RI1Zlg_ nmgdpehgm\Zggy KJGK ijb
alj*]lZ}Ivky ydsh €0 e<gl_gkb\4yeklvr;gZ_j_\bsm} fegefZevgh
"himklbfbc je\_gv kib]gZew Fh'gZ hgedm\Zlb sh a \\_”"_gg
_dkiemZlzZpex kbkl_fb *$/,/(2 ijbgpbih\bo deevdekgbo \e/f
gZ\_"_gbo \bfh] sh”h azZz\Z~"hazoéhk|-ghlkikltzgaZ\@Z" _

Hkgh\gbfb ijbgbgzZfb ihjmr_ggy rlZlghlh nmgdpehgm\Zgg
\ieb\hf ~e€ azZazZRkRlhkm\Zggy g_i_j_"[Zqg_gbo rlZlgbf j_"bfhf ~F
jZ"*h_e_dljhggbo aZkh[e\ pb\eevgh]h Z[h \eckvdh\h]h ijbagZq
ghjf _e_dljhfgR§lkmfekghkle ijb \\_~_gge \ _dkiemZlZpex ¢
gZ\fbkgZ ihklzgh\dzZz az\zZ” a ih\eljy fhjy Z[h a_fe-

AZoh”b sh”h aZobklm \er azZ\Z”™ \bagZqzZxlvky dhgdj_Ilgk
ZiZjZImjb *166 kbdgX24tg\thx h[klZgh\dhx ¢ IZdlbdhx ijhlb"e€
<Z eb\bf _I1Zihf m [hjhlv[e a \ieb\hf az\zZz”~ } jhaicagZ\Zggy aZz
fekpy jhalZrm\zZggy ihkIEghdgbdB~eeblb gZijyfdb i*"\bs_gg
azZ\Z~hklecdhkle 7~ey kmimlgbdh\h€ gZ\e]Zpecgh€ ZiZjZImjb
ji_Imex\Zggy \kvh]lh ki_dljz qzZklhl gz fegZjh”rgec hkgh\:
"h~rZldh\bo jh[el ea aZ[_ai_q_ggy _e_dljhfzZ]gelgh€ kmfekgl
ah\sggeo Z[h \gmljergeo ijbkljh€\ \by\e_ggy azZz\zZz~ klI\hj_ggy k
ijb"mr_ggy azZ\Z” neevljb jha\ yadb Zelhjblfb h[jh[db
ijbcfZzqzZo aZklhkm\Zggy Zelhjblfe\ alezZz”""m\Zggy dh”h\bo
\bdhjbklZzggyf ~h”~Zldh\bo \bfejemgm&€algzZiglhlb \bdhjbklZgc
egnhjfZpe€ "h~Zldh\bo [hjlh\bo aZkh[s\ "ey a\m _ggy kfmlb ij
kihkl_j_"_ggy ijbcfzZzqe\ *166 e+gl_JljZpey ZiZjZImjb *166 a <gr
gZ\+]Zpecgbfb aZzkh[Zfb

GZmdh\bc dtje\gb®htpd _og gZmd_khj
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BKKE?>H<:GB? :E=HEBKBGL?A: LJ:?DLIBIJB<B@?GBY
IH><B@GH=H H;T?DL:HEKEGH<:GBB F:=GBLGH
F?0:GBQ?KDH=H F:YDGB

>bgzZfbdz ihe_IZ bdmguwe _IhidBul\Zxsb_ "\b _gb_ jZael
e_lZl_evguo ZiiZjzZlh\ \ jZaebgguo mkeh\byo Ihbkd gh\uo
Zelhjblfh\ mijz\e_gby 1jz_dlhjb_c ~\b _gby y\ey_Ilky h~g
agZqbfuo b i_jki_dlb\guo gzZijz\e_gbc \ Z\bZpbhgghc b dh
HAgZ ba ZdimZevguo ijh[e_f gZ\b]Zpbb e zlEBkilegal\ZgiZ|Z
baf_j_gbc nbabqg_kdbo ihe_c 1Zdbo dzd ]jZ\blZpbhggh_
dZzq_kI\_ Zevl_jgZlb\ghlh beb ~"hihegbl_evgh]lh bklhqgghb
bgnhjfZpbb Ijbjh”~Z fZ]g_Ibafz kRE]hhjdaglZzd ba\_klgh h[e
k\hcklI\hf ijbly]lb\ZIlv b hllZzedb\Zlv ij_~f_lu dhlhju_ fh]lml
hkms_kl\eylv ~\b°_gb_ < klyab k wlbf \uaulZ_Il bgl_j._
fZlgblghfm ihex Ijbkimiblv d bamqg_gbx k\hckl\ b \aZbfh”"
p_e&hh[jZagh gZ ijhkluo ijbf_jZo h~gbf ba dhlhjuo y\ey
f_oZgbg_kdbc fzZylgbd IjhklhlZ b gZley~rghklv nbabqg_kdb
fZylgbd bgl_j_kguf dzZd “ey bkke_~h\Zl_evkdbo 1Zd b ~ey

FZ]lgbldhozZgbqg_kdbc fZylgbd khklhkglz bahljizjhc azdj_ie_
ih"\_k k ]jmahf < dzZq_kI\_ ]jmaZ bkihevam_Ilky g_[hevrhc |
fZ]gbl \hdjm] dhlhjh]h gZ ieZInhjf_ jZkiheZ]Zxlky we_dljh
khanrzZxl kh[kI\_ggh_ fZ]gblgh_ ihe_ ijb ijhoh™*_gbb we_
I_j_f_sgb_ fZylgbdZ hkms_kl\ey_Iky \azZbfh”_ckl\b_f dZImr
b ihklhygghlh fzZ]lgblZz 1Iheh _gb_ fZylgbdzZ hij_"_ey_Ilky
k\_Ih~"bh"Zz jZkiheh _ggh]lh gz fZ]lgbl_ b nhlh?"bh”~Zfb
iZzjzf_ljzfb fzZylgbdzZz yl\eyxlky Zfieblm~Zn]déde hldghg_dby
>bgZfbdz kbkl_fu mijzZz\e_gbyoZglodblgtbf fZylgbdhf ij_~klZ\
kh[hc \ugm™~_ggu_ dhe_[Zgby fZylgbdZ ih® ~_ckl\b_f fZ]ghbl

GZ hkgh\Zgbb \azbfh”_ckl\by fZ]gblguo ihe_c we_
ihklhygghlh fZ]gblz fh ghbidlemqlhZv &klihjbb dhlhjuc aZdexq
mijZ\e_gbb fzZylgbdhf Z 1zd _ ihkljh_gbb Ij_[m_fh]h ~\b
fZ]gblghlh ihey fh _I [ulv ij_~klZ\e_gzZ \_dlhjghc kmffhec
ihe_c lhkljh_gb_ 1jZz_dlhjbb hkms_kl\ey_Ilky ijb ihfhsb f
\azbfdghji_g~bdmeyjguo dhe_[Zgbc J ZebazZpby bah[j_lI
hkms_kl\blv kbgl_a [jZz_dlhjbb ih\ukblv wnn_dlb\ghklv
mijZ\e_gb_

GZmqgguc jmdh\b&biDegmjZz dzZg” |I*bpgHhd
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BKKE?>H<:GB? :E=HEBLHKLJH?GBY ><B@7YGH;T?DL:
KJ?>B I1J?IYLKL<BC B(KGH<? L?0GBQ?KBHB26BBY

< gZklhys__ \j_fy klZeZ hkh[_ggh ZdImZevghc g_h[oh”*bfl
fhgblhjbg]Z hdjm zZxs_kaky fyh _kI\Z k_jv_aguo klbobcguo [_"
b wdheh]bg_kdbo dzZlZkljhn >ey j_r_gby wlhc azZz”~Zqgb \k_
jh[hlibabjh\Zggu_ kbkl_fu \ dZq_kI\_ hkgh\guo bgkljmf_glh\
=ezZ\gZy ijh[e_fZ \k_o kms_kl\mxsbo fh[bevguo \IfZgkihjlgu
Z\lhghfgh_ "\b _gb_ Qlh[u mki_rghnkyhjb_ighljpZXgkI\_ jh[hl
"he _wuihegylibhkljh_gb_ fZjrimlzZz dhgljhebjh\Zlv izZjzf_Iju "\b
ijZ\bevgh bgl_jij_Ibjh\ZIv bgnhjfZpbx h fbj_ ihemqg_ggmx h
ihklhyggh ke_"blv aZ k\hbZbbdhhgkbofzi |I_ogbg_kdh]lh aj_gby
fghlbo kemgzZyo m _ j_rZx|l az~Zqb ih ~hiheg_gbx beb ~Z _
hfeZklyo "_yl_evghklb k\yaZgguo kh k[hjhf b ZgZebahf ajbl_
P_evx ~Zgghc jZ[hlu y\ey_Ilky bamqg_gb_ Ze]lhjblfZ ihkljh
ihM\b ghlh h[t_dlZ kj_~b ij_iylkl\bc >ey j_ZebaZpbb Zelhjbl
kbkl_fz dhlhjzZy khklhbl ba i_jkhgZevgh]lh dhfivxlI_jzZ j_]bkljk
h{t_dlz \ dzZqg_kI\_ dhlhjh]h [ue \u[jZg ihZ¥yzdhtzdgppkl
Zelhjblf iha\hey_I| nhjfbph\glty_ "\ kemqgZyo dh]~Z j_lbkljbjm
dzf_jZ mklzgh\ieh”§E gBf jh[hf*\b _gb_ hkms_kl\ey_Iky \ jZaeb¢
gZijZ\e_gbyo b "\b msb_ky h[t_dlu ij_iylkl\by bf_xI| jZaebqg
celhjblf jzZkkfhlj_gguc \ wlhc jZ[hl_ hkgh\Zg gkhijbgpbi_
ihlhdz Bah[jZz _gb_ \b~bfh]lh ~\b _gby ij_iylkl\bc beb if
kf_szZ_Ilky i_j_~ h[t_dlhf \ j_amevlZl_ i_j_f_s_gby \h \j_f
h{t_dlzZ dzf_ju hlghkbl_evgh hdjm Zxsbo ij_iylki\bc Ijb wlhf
mijhsZ_lky jZzkqg_Il \hafh ghklb Ilghedghkh_gby_gy_Iky iheh _gb._
ij_~f_1Z hlghkbl_evgh ihey aj_gby dzZf_ju |_f gb _ \_jhylghk
ij_iylkl\byfb dmjkzZ h[t_dIZ 1zZd dzZd 1Zdb_ ij_iylkl\by gZoh"
gb’_ kdhjhklv baf_g_gby iheh _gby ij_iylkl\bc |1_f [eb _ hgt
Mb'_gby g_ih\b gh_ ij_iylkl\b_ kzZfh_ ~Zevg__ fh _I »
hjb_glbjhf Ijb ijb[eb _gbb d g_fm h[t_dl hidehgy_I| dmjk 1Zd
_lh kf_s_gby hlighkbl_evgh dzZf_ju klZezZ fZdkbfZevghc
Ijh\_~zg \ul[hj kj_"kI\ j_ZebaZpbb Ze]lhjsb@ aBlzdjggb\Zx
ihdZzazl_ev Ihgghklb ij_~tyley_fuc d bah[jZ _gbx ljh\_
ijhljzffghlh h[_ki_q_gby JZajzZ[hlzgh ijh]jzffgh_ h[_ki_
i_ZebaZpbb Zelhjblfz ijh\_~_gh I_klbjh\Zgb_ jZajzZ[hlZgghc i]

GZmqgguc jmdh\aDbK>ey]Zqz\ dZggzZmdp_gl
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KZjzZIh\zKL
GZpbhgZevguc Zwjhdhkfbg_kdbc mg
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BKKE?>H<:GB? :E=HEB« IHKLJH?GBY J:®EBHVGHC
LJ:?DLHJBB IHE?L:Y>E?KIBEHLGUO E?LENGUO
1) LH<

GZklhysZy jZ[hkkysigZ bkke_"~h\Zgbx Zelhjblfh\ kbg
hilbfbazpbb ' 1jz_dlhjbb “\b _gby [_kibehlghlh E: JZagbp
gZ\b]Zpb_c azZzdexqgzZ_lky \ Ihf qglh \ hlebgb_ hl deZkkbq._
lhgqdb \ Ij_of_jghf ijhkljZgkI\_ dhgp_ipby ' IpAZdIlhHExb jZk
dZzd lhgdm b azZiezgbjh\Zggh_ \j_fy _]h ijb[ulby \ aZ”~Zgcg
KIZIbklbg_kdb_ bkke_~h\Zgby ihdZaulZxl qgqlh wnn_dlb\g
mijZ\e_gby k Ihqdb aj_gby kgb _gby kl_i_gb g_hij_~_

ijb[ulby khklzZ\ey_I| f_gkdmg” "ey ihe_Ih\ ijhlb\ g_kdhi
fbgml \ kemqgZ_ hlkmlkl\by dhglmjZ mijzZ\e_gby ih \j_f_gb
Dhgp_ipby ' gZ\b]Zpbb bkihevam_Ilky \ ieZgbjh\Zgbl

ihe_1lh\ gh ~h kbo ihj g_ kms_kl\m_Il kbkl_fZlbg_kd
ijh_dlbjh\Zgbb 1ZdbobtjZgZdIthjgbkebl_evguo gZgqZeZo Ihwl
ij_"eh _gz f_Ih~"heh]lby ihkljh_gby jZpbhgZevghc ' IjZ_dlI
[_kibehlguo E: >ZggZy azZ”ZqZ ijbgZ~e_"ZsZy d deZkkm
mijZ\e_gby j_rZ_Ilky k ihfhsvx ZgZebligpkkdlglgu dHhalhis Z
Zelhjblfhd\gZzeblbg_kdbc ih*oh” hkgmpZipgbgz hfgiZlguo az"Zz
"bgzZfbdb

Ij_bfms_kI\hf ~Zggh]h f_Ih~Z y\ey_Ilky \hafh ghklv ijyfh
IZdmx 1jZ_dlhgixhjZzym~h\e_I\hjy_| gZehhljggbqf gb¥ey
NZevg_cr_lh ZgZebazZ _ hkhkins[eki\dbf kbgl_azZz b hilbfbaZy
ljZ_dlhjbb ihe_1Z e_l1zZl_evgh]lh Ziizjzlz 1zd _ fh _I [ulv j_
gbke_gguo f_lh*h\ Hkh[_ggh wlh ZdImZevgh "ey |Zdbo
ijhkljzgklI\_ggZy ljZz_dlhjby az~ZgZ \ \b”_ [hevrh]h ditkebq_l|
]_h~_abqg_kdbfb dhhjr*bgzZlzZfb 1j_"eZ]Z_Ilky j_rblv az*Zgqm |

IjZ_dlhjbb k ihfhsvx ZehkjpHiiZgghlh gz ik_\"h&i_dljZe
hilbfbaZpbb Q_J[«wrj\AmevlZI|I_ [ue jZajz[hlzg fzl_fzZIlbqg_kd
"ey kbgl_az ' IjZz_dlhjbbKjiseg_Igb_ j_Zevghc b 1_hj_Ib
jiZpbhgzZevghc ' IjZ_dlhjbb ihemqg_gguo \ oh”_ fZl_fZIlbqg_¥
iha\hey_| k~_eZlv aZdexq_gb_ h ieZgbjh\Zgbb ihe_Ih\
Kgb _gb_ g_hij_~_e_gghklb ijb[ulby h[t_dlZ \ az”~Zggmx
iha\tye | \g_"jblv jZkkfhlj_ggu_ Zelhjblfu \ Z\lhfZlbabjh\Z
mijZ\e_gby \ha“mrguf "\b"_gb_f "ey hkms_kl\e_gby [_kibet
Z\lhghfghc gZ\b]Zpbhb

GZmqgguc jmdh\aDbK>ey]Zqz\ dzZg” | v Zohd



09 Fe'@jh"ggZmdhj\hdbg@ din_j_gpfheh”"bo mqg_gbo « kim~_gle\
©IHE1L KMQ:KG1 IJH;E?FB G:MDB?

:<1:P1CG: :G=E1CKVD: FH<: RD;2AMIEVHLM
M>D
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1IDWLRQDO $YLDWLIRQ 8QLY

"(9(/230(17 2) $,5&%)7 7(&+12/2*%<

$FWLYH IOLJKW FRQWURO FDQ EH XVHG LQ PDQ\ ZD\V
DQJOH RI DWWDFN OLPLWL@V | RXGIGY%R® LBYQLUSODWR W DX |
JXVW ORDG FRQWURO LQYHVMWLRWDIMWG W R UPARUH WK F/HQW
WKH $LUEXV DQG DLUFUDIW IRU VWDELOLW\ DXJPHQW

$LUIRLO GHVLJQ KDV LPSURYHG GUDPDWLRNBQLEQ W
SHDN\ VHFWLRQV XVHG RQ DLUFUDIW LQ WKH V DQG
VHFWLRQV XVHG RQ WRGD\ V DLUFUDIW

6XEWOH PDQLSXODWLRQ RI DLUFUDIW DHURG\QDPLFV
ERXQGDU\ OD\HUV FD @ HEW KWRBQWR DQBUSWDRHLGH FRQW
IORZ FRQWURO ZKLFK VHHNV WR UHGXFH GUDJ E\ PDLQ\
WR YRUWH[ IORZ FRQWURO WKURXJK EORZLQJ RU VPDC
FRQFHSWV XVLQJ 0(06 VBHFY MAHHVVR W K HQ ARKGIFHSW RI FRQV
IORZV E\ PDNLQJ VPDOO FKDQJHV LQ WKH ULJKW ZD\ LV I

BWUXFWXUDO PDWHULDOV DQG GHVLJQ FRQFHSWV D
FRPSRVLWH PDWHULDOV DURDXY G U®FMPSHQ @RJIFARS P H U
DQG RQ WKH VIRXGH$75LQJ ER[HV EXW LW LV H[SHFWH
\HDUV WKH DLUOLQHYV DQG WKH )$$ ZLOO EH PRUH UHDG

3URSXOVLRQ LV WKH DUHD L QUZKWLF K PR \EW HHY RO S\ LLR]
IHZ GHFDGHV DQG ZKLFK ZLOO FRQWLQXH WR LPSURYH
HIILFLHQF\ XQEHOLHYDEO\ ODUJH WXUELQHV DUH FRQW
WXUELQH HQJLQHV PD\ ZHOO UIHARGRWIL@ QUKH \QAHIW/O |
,QWHUHVW LQ YHU\ FOHDQ ORZ QRLVH HQJLQHV LV JURZ
DQG UHJLRQDO MHWV WR VXSHUVRQLF WUDQVSRUWV

,Q DGGLWLRQ WR DGYDQFHV LQ GLVFLSOLQDU\ WHI
LQWHJUD W Q§D \GH& FLIS\OLW@ HQ WRVV EP DUH EHLQJ GHYHO

6FLHQWLILF Y XS HUNLSHHBVWR U HU
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+ROXERYD
1DWLRQDO $YLDWLRQ 8QI
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W JRHV ZLQXKRXWW DDVHUY DUH VWLOO VR QHZ DQ
SHRSOH PD\ QRW KDYH DQ DFFXUDWH SHUVSHFWLYH D
XVXDO KDUPOHVV ODVHU EHDP KDV DOO WKH LQJU
,QGHHDBWZXUH WKH VXIILFLHQW FRQVHTXHQFHV RI DLPI

(YHQ WKRXJK WKH ODVHU SURMHFWN GRWDFORNGOX P
GLVWDQFHV WKH EHDP FDQ EH PDQ\ L®FHWHYHBEDRDY JT
RQHV ZKLFIDBEDQWLPIH EULIJKWHU WKDQ D UHGVRBVH L
ELJJHU WKH GDQJHU :KHQ WKH EHDP KLWV WKH ZLQG
KHOLFRSWHU LPSHUIHFWLRQV LQ DQG RQ WKH JODV
UDSLGO\ VODNBGLBRPHY LQ FRQWDFW ZLWK WKH SL
DGDSWHG WR WKH GDUNQHVV WKHQ WKHUH LV D YHL
PRPHQWDULO\ RU HYHQ KDYLQJ DQ H\H LQMXU\ 7KDW
NQRZQ WRDEBXVBIQ® REVWUXFW YLHZ

W VWDQGV WR UHDVRQ WKDW PDLQ KD]DUGV RI
LGHQWLILHG E\ H[SHUWV 7KH\ DUH WHPSRUDU\ IODVK
WHPSRUDULO\ XQDEOH WR VHH X Q@ LGL WWKXS\I L\R B U LD
JODUH LV EULJKW HQRXJK WR GLVUXSW QRUPDO RSHI
JODUH XQWLO LW VWRSVY DQG GLVWUDFWLRQ WKH SL
OLJKW LW LV VLJQLILF QWKW \E UR BIKWRHXW RHWD § XAEW KTHWU
OLJKWV FDU KHDGOLJKWY ORUHRYHU WKH ODVHUT\
WHPSRUDU\ RU SHUPDQHQW GDPDJH WR SLORWVY H\H
LQIUDUHG RU XOWUR PIDROMHWKO QUM UHOHQKIRUVH D SLC(
DOVR EH ZRUULHG DERXW H\H GDPDJH DQG H\H LQMXU
DQ DLPLQJ GHYLFH RQ D ZHDSRQ $ ZROQRWH® SRERWVL
GXULQJ FULWRVFH® VXIEXKWVSODQGLQJV WDNHRIIV DQG

,Q DGGLWLRQ WR SRVVLEO\ KDUPLQJ WKH SLORW D
GXULQJ ODQGLQJ SRWHQWLDOO\ OHDGLQJ WR D FUDV
WKDW LQ 86$HIRUDNBVYWDOQFKLQJ DW DLUSODQHV LV G
FDUULHV D PD[LPXP RI \HDUV LQ IHGHUDO SULVRQ C
)XUWKHUPRUH WKH )$$ FDQ LPSRVH D FLYLO SHQDOW\
IRU WKMVYPAD WAW XGLHV VKRZ WKDW LQ WKHUH ZHL
UHSRUWHG E\ SLORWV WR WKH 8 6 )HGHUDO $YLDWL

LQFLGHQWY HYHU\ QLJKW

(YHQWXDOO\ LQ YLHZ RI WKH DERMI X P& HIW LROFAK
SRVVLEOH 7KH WKLQJ LV WKDW LW LV UDWKHU D JUI
WDNH VHULRXVO\ 6R WKH QH[W WLPH IODVKLQJ WKF
SLQQRFHQW DFWLYLW\ FDQ LQW MQUHILRRXOPMIQ HQGDQJ!

6FLHQWLILFVYXSNUSDORWND
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7\SLFDOO\ ZKHQ ZH WUDYHO ZH XVH WKH DLUSRUW W
VRPHWLPHYIRUW LV VR EL]DUUH WKDW LW LV WKH PDLQ

%DUUD $LUSRUW B6FRWODQG

$ VKRXWZD\ LQWHUQDWLRQDO DLUSRUW VLWXDWHG L
7KH DLUSRUW LV XQLTXH EHLQJ WKH RQO\ RQH LQ WKHI
EHDBX WKH UXQZD\ $W KLJK WLGH WKHVH UXQZD\V DU
ZLWK WKH WLGH (PHUJHQF\ IOLJKWV RFFDVLRQDOO\ R
YHKLFOH OLJKWYV XVHG WR LOOXPLQDWH WKH UXQZD\ DQ

$PVWHUGDP $LUSRUW 6FKLSKRO 1HWKHUODQGYV

'LWK DQ DLUSRUW OLNH WKLV D IOLJKW OD\RYHU GRF
GLVSOD\V SDLQWLQJV E\ IDPRXV DEFWDRQW\Q D Q\GH A S RWE
H[KLELWLRQ 7KH XQXVXDO DWKHDEWSRQW ®R \ORW DWR
DV ZHOO DV D PHGLDWLRQ FHQWUH

*LVERUQH $LUSRUW 1HZ =HDODQG

W PD\ EH DQ XQGHUVWDWHPHQW WR VD\ WKDW *LVE|
1HZ =HDODQG LV DW\SLFDO 7KLV LV EHFDXVHKHWKH UL
DLUSRUWTV PDLQ UXQZD\ $LU WUDIILRIIFR Q@G RIIDHWNM
ZLWK WUDLQ DUULYDOV

9DQFRXYHU ,QWHUQDWLRQDO $LUSRUW &DQDGD

'R \RX KDYH VRPH WLPH WR NLOO ZKLOH DW WKH 9DQ
RYHU WR RQH YXAWIZRVIWIDXDAHG LQ WKH LQWHUQDWLRQDC
WR ERDUG 2Q /HYHO LW LV KDUG WR PLVV WKH PDLQ
+HDG XS WR /HYHO DQG FKHFN RXW WKH VPDOOHU DTXI

7HQ]LQDODFIRWDWU /XNOD 1HSDO

7KHUH LV QR URRP IRU SRORDVW 8 UDRQGG RO UM VWKBENY
DLUSRUW WKDW K I\D RHHE H@WIOR ERMHQ RUHWKH ILUVW PHC
ORXQW (YHUHVW

,Q FRQFOXVLRQ RQH PRUH WLBHNVWK®JZRUGBQKDNDSUE
LQ D IDLU\ WDOH RU LQ WKH PDJLF GUHDP LV SRVVLEOH
VHL]H DOO WKH SRVVLEOH FKDQFHV DQG EH SOXJJHG LQ

6FLHQWLILF+\ >6HNH S DIOWRND
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&ODVVLILFDWLRQ PHWKRGV Rl WHUP IRUPDWLRQ
8VLQJ Rl WKH ZRUG DV D WHUP SRSXODU ODQJXDJ
ERUURZLQJ IRUHLJQ ZRUGV
XVLQJ BV DRUGIRBRRBWLRQ PRGHOV DQG HOHPHQW

ODQJXDJHV
PDNLQJ VSHFLILF WHUPLQRORJ\ YDOXHV IURP W
ODQJXDJH
ERUURZLQJ IURP RWKHU WHUPLQRORJLFDO V\VWHHI
ZRUG IRUPDWLRQ ZLWK WEHUKOS'RRQF RO &RWH. R\DLE
$PRQJ WKH WHUPV RI )UHQFK RULJLQ EDVHG PRGH(
ODQJXDJHV DHURSODQH DHUREDWLFV DLOHURQ DY
ORQJHURQ PRQRSODQH QDFHO®H SODTXH JXPHEQQE
TXDGULSODQH YLUDJH
,Q PRGHUQ (QJOLVK DYLDWLRQ WHUPLQRORJ\ FDQ G
PDFUR 7KH PDLQ PHWKRGV RI DYLDWLR®HRMMHYWVF |
PRUSKRORJLFDO OH[LFDO DQWHUWPWKHWRUPHGHBE\ RRWY
VHYHUDO PHWKRGYV
7KH PDLQ PRGHOV RI DLUFUDIW VXEVWDQWLYH WHU

X 1 1 QRXQ GHRXIMUWXURORRHU ORDG FRQWUROOF
X 1 3DUW , 1 QRXQ DOXPHQRNEOMMLPUFLSOH
x 1 3WU,, 1 QRXQ SDVW BRRROMHGOH QRXQ
X $GM 3DUW , 1 DGMHFWLYHVLRDEBWHQW SDUW
Xx $GM 3DUW ,, 1 DGMHFWL WH ROBE)NGW G DFDW U F |
X 1XP 3DUW ,, 1 FRPELQDWIR® VRKHWEHYV

SDUWLFLSRNUGRDHR

OXOWLFRPSRQHQW DQDO\WLV RI %ULWLVK DYLDWLR!
DUH WHUPV IRUPDWLRQ PRGHO 1 1

$V DQ\ RWKHU VSHFLDO ODQJXDJH DYLDWLRQ VXE C
DQ LOWHUMWWU® RI IRUPDWLRQ +HDULQJ WKHP IRU W
DERXW WKHLU PHDQLQJ $ VWULNLQJ H[DPSOH RI VXFK

7KH PDLQ IHDWXUH RI DYLDWLRQ SURIHVVLRQDO V
LOYHQWHGEZRWBOG RQH ZLWK QHZ PHDQLQJ 6RPHWLP

6FLHQWLILF:Y XIS HOUNYLIS\DHOUY N
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,Q JHEUXDU\ GXULQJ WKH GHVWUXFWLYH ZLQJ
061 WKH WHRIWWZXKLIH $ IDLOHG DW Rl WKH OLPLV
UHTXLUHG OHYHO $LUEXV DQQRXQJFMW®R RRGLIZEQW L

SURYLGH WKH UHTXLUHG VWUHQJWK

7KH $ V ZLQJ LWNVLIPRGPIRAD DHRIT ZH RMHMVRQ QH V
WR DFFRPPRGDWH WKHVH IXWXUH YHUVLRQV DOEHLW
RSWLPDO ZLQJVSDQ IRU WKLVWZH EXWW DL B B BN G \LW/U L |
WR OHVVPWKDW ORDWSHFWVBDWLRKLFKXMHDGKFIHZLHQF\
DERXW DQG RSHWHDV@Y IARVBWUFHQW 7KH VWURQJ!
VWUXFWXUH ZRXOG EH XVHG RQ WKH $ ) IUHLJKWHU

'KLOH PRV WK \RH O\DKIH LV ARPSRIMALIMKH FRPBHUYBOPRUH W

RI WKH $ V RDUHRERH{ UHLQIRUGBIEESGDVWLEI RUFFL
SODVDMIWXDUEUH UHLQIRDUHG XYOIBVWLWHQVLYHO\ LQ ZlI
VHFWLRQV VXFK DV WKH XQGHUFDUULDJH DQG UHDU H«
7KH $ LV WKH ILUVW FRPPHUFLDO DLRPDGRHU WRUERWQ}
ILEUH UHLQIRUFHG SODVWLF ,W LV DOVR WKH ILUVW V
VHFWLRQ

7KH $ HPSQRWHIQDW HG PRE$O DUAKLWHFWXUH LU
DGYDQFHG PLOLWDU\ /RENRUBIGY O V& B/E\@WRFNKKHHG 0D UWLC
) JLIKWQLRQGYVDXOWBRHDOHBLQ ,0$ VI\VWHPV RQ WKH
GHYHORSHGBKPOWYH'BWRX3SQHG DQG GHYHORSHGLEK®LUE X\
$HURVSWKH VKLWH ZDV ILUVW XVHG RQ WKH $

7KHUH ZHUH DLUFUDIW LQ VHUYLFH ZLWK RSHUTE
VKRUWHVW UHJXODU FRPPHUFLD OXERXW & WHLDMD W IKRIQ®D O
WRXZDLW ,QWHUQDWLRPDRU $LU SRIGWW GLVRMKFH ZLW
(PLUDWHVY DOWKRXJK $LU )UDQFH EULHIO\ RSHUDWHG |
&KDUOHV GMR* DRE@ERIY KWRZW M P RU PLOHV LTKRALG
ORQJHVW $ DQUROWBJIHVW FRBPW K F LEDROUH DDANWOWM RHP
6\GQH\ ,QWRQRO WRUGRRWW :RUWK ,QWHUOQWWLRQDO $I
NLORPHW UWPHYV

6FLHQWLILF+\{ 6NHGNDIDV R U
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,Q BHSWHPEHU SNUDLQH EHRIPBIDD PRIPLE HFB XRQ W4
SDVVIMBY RZQ $LU &RGH DQG UMDFSR XM ER QADE ORVEH
FRXQWULHV

(XURSHDQ LQWWWWDWIHRIQFLS UD RAXUNFRRDVEBH Y HOR S
DQG DGRSWHG D 1DWLRQDO 3URJUDPPH RI 8NUDLQH \
(8 7KH VHOHFWHG SDWK LQYROYROXBDQU FKJROHD/YLC

8NUDLQH KDV FRQVLGHUDEOH SRWHQWLDO GHYHORSE

,Q WKH DLUFU DVIKHH D@BHVWD L Q O\ WRQ K HGMIRIO® X W L F
6FLHQWLILF DQG 7HFHKPH 6 DEDWRBRY H [$ @MERREY Q \
\HDUV $8VKRSIURMHFWHG QXPEHRURH [DPPBOMHY WKH ILUVW
PDGH LQ LQGHSH®GHQW \BRRIDLEHZHU SDWSHNJIHU SO

$1 FDUJRtSODQKWVL\D 3'UHDP’

,Q SNUDLQHMZFHDHUFUDIW | P PR BIGKF LVOK BNY W R 8 R )
DLUF WKBIWH DUH

.KDUNLY 6WDWH $YLDWLR QW8 B RIGXE WQ RRRCLLEFDSWLLR
DQG $1

ALY $YLDWLRQ 30DQW $YLDQW %ZR QIEK $EX ILIDIAKW WD L U |
YHUVLRQ

7KHQJLQHV PDGH E\ WKH ERSBGEH]IKIQD @ X QHIDEH 3UR
=.'% 33URJUHVV’ QDPHG DIWHU ,YFKHQNR DUH DOVR
DEURDG DV ZHQFEUIMWNVKBJILQHV WKDW DUH FRPPHUF
ORWRU B6LFK IRU DLUSODQHY DQG KHOLFRSWHUV RI Y

,Q WKH ILHOG RI DYIDRARFVIBRYWUGRAHMWH  GHVLJIC
SODQWYV GHVLJIJQLQJ DQG GRE/RIIMRG IHTX GS PHHQBMQHMD V HH
GHVLJQ PRGHDKULDO |DFMERA P IVKID VB YA HDW M REF [ZHH@W/LKI
DQG 3URGXFWLRQ $VVRFLDWLRQ 132 (OHNWURQSU\C
PRGH UNJLQY/ WRMWOBDY HD VWDWH HQWHWS DMWHR Q2 U IZJRLF K
DQG RDMBWHOOLWH QDYLJDWIREDUWRMPMN VOK W K B F@
YDULRXV K\GUDXHIXPO DWGQXHOT XL S PH @V HRIU R IGXFFUIE W

7KHUH DUH SODQWV WKDW PDNH HTXLSPHQW IRU ZL
RWKHU HRERWUBQHLFXLSPHQW

SNUDLQYHKQGRXEWHGO\ D@ XDWW DQ/L RWXIHO LYW DM KR1 W
ILUVW FOHDUO\ SUHVHQW DYDLODEOH SRWHQWLDO S
H[SHUWV DQG WKH VLWXBRQR & FROWHBSZHRERBNE PDUNH

6XSHU¥LVERUEHOLQVND OF
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% DUF&XR
1IDWLRQDO $YLDWLRQ 8QLY

$78&267 5(63216,%(6,$&&25",1* 72 7,6(6(3%$5%$7,21

$LU WUDIILF FRQWUROOHUV DUH RUJDQL]HG LQWR YD!
RI KDQGOLQJ D Gl VWK FIW WBRIDVWRY IRLIJKW (DFK JUR
DLUVSDFH WKDW LW FRQWUROV DQG DLUFUDIW DUH KD
DSSURDFKHV WKH OLPLWV RI WKH SULRU JURXS V DLU\
JURXS LV IXUWKQWRGUME®HR®Y WKDW DUH WKHPVHOY}
FRQWUROOHUV 7KH ZD\ WKHVH JURXSV DUH RUJDQL]JHC
GHSHQGV RQ WKH H[WHQW RI FRQWUROOHG DLUVSDFH D
7KHUH DUH GVNIRHU$T@® $W\SWDIILF &RQWURO 7RZHU ¢
7HUPLQDO 5DGDU $SSURDFK &RQWUROOHUV DQG (Q 5RXV
7RZHU FRQWUROOHUV GLUHFW WKH PRYHPHQW RI YHK
FKHFN IOLJKW SODQV JLYH SLORWV E0HBEW QFKHI RR WHD
RI DLUFUDIW DQG RWKHU WUDIILF RQ WKH UXQZD\V DQ¢
IURP FRQWURO WRZHUV DV WKH\ JHQHUDOO\ PXVW EH C
ZRUN LQ WK WORAHMHG\RX VHH DI HD MUSIRIUMFV] UTRPH WRKBIQD
D UDGLXV RI WR PLOHV RXW 7KH\JLYH SLORWV WDIL
FOHDUDQFH DQG DGYLFH EDVHG RQ WKHLU RZQ REVHU
VHSDUDWLRQ EHWZHHQ O DQWL®DQGIIBH FROWLIRIODR U E
URXWH FHQWHU FRQWUROOHUV ZKHQ WKH DLUFUDIW O]
DLUFUDIW RQ IOLJKWV FRPLQJ LQWR WKHLU DLUVSDFH
$SSURDFK DQG GHSDUWXUH FRQWUROOHUVUS@UXWHW W
DLUVSDFH PDLQWDLQ PLQLPXP VHSDUDWLRQ IRU VDIH
FRQWUROOHG DLUVSDFH DQG KDQG RIl FRQWURO RI DL
UDGDU HTXLSPHQW WR PRQLWRU IOLJKW SDWKROGDQG ZR!
$SSURDFK &RQWURO &HQWHUV 75%$&21V 7KH\ DOVR SUR
ZHDWKHU FRQGLWLRQV DQG RWKHU FULWLFDO QRWLFHV
UDGDU VHQVRUV WR DVVLVW WKH DLUFUDVYWD XQWSLIDF K W
XVXDOO\ DERXW W R PLOHV IURP WKH DLUSRUW DC
KDQGLQJ LW RIl WR WKH (Q 5RXWH &HQWHU &RQWUROOH
(Q URXWH FRQWUROOHUV PRQLWRU DLUFUDIW RQFH
ZRUN DW DLU WQRXWRD WHIDIWHUNRORFDWHG WKURXJKRXW
DUH QRW ORFDWHG DW DLUSRUWYV <RX ZLOO QHYHU VHE
WKH\ ZLOO QRUPDOO\ GLUHFW \RXU DLUFUDIW IRU WKF
XVXDOO\ ®YH RU DEHHW WKH W\SLFDO FHQWHU KDV Ut
VIXDUH PLOHV RI DLUVSDFH JHQHUDOO\ H[WHQGL
FRQWUROOHUV JLYH DLUFUDIW LQVWUXFWLRQV DLU W
PDQXDO BHRFPMKHK\ NHHS WUDFN RI WKH WKRXVDQGV RI S
'XH WR WKH UDGDU HTXLSBHQMWQKWHD @QBUMN LEHVBIPUFUD |

6FLHQWLILFNV X6 HHAQOERIN X U HU
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% O RJIKN 6D
1IDWLRQDO $YLDWILRQ 8Q]

$7&23,/27 &20081,&$7,21 (0(5*(1&< 6,78%$716

7KH MREWKH $LU 7UDILF &RQWUROOHU DQG WKH S
UHVSRQVLEOHO ZRMW R7KSH RO WV KH SHQ&W GHMHAMIRQV
SHUIRUPDQFH E\ YWRNNY LZHRA WHKBIVH[DPSOHV R I WAHKPHHLULW H
VROXWLRQV DQGLRWEKH HWREZPKQLFDY2 DQG SLORW GXULQ

6R ZH RBWH[RFRSOHV RIFN FHWMXDWLRQV 7KH\ DUH G|
DQG KDYRIZW KRHMWWVDJIHYV

‘H KDWEZRDLQ HPHUJNDPRVYVVMXHRP SLORW ODRGHA&?2
OD\GMD\GD\ 3DQDQ DQG ZH KDYH VRPH WUDQVSRQGH

HOD\GD\T LV WKH GL\VVHIEYVQPW X YIDMRODMRBGR Q ¥
JUH IRU HIRPWRH FERANSL WK i B OWXHHO®Q J L, Q HWED F H ¢
FDVH SKRRWG UHTXHVWUI WHRP PSY@H SUILRPB H\G L DW B GOLIX
DQG HPHUJHQF\ ODQGLQJ
(QJLQH IDLOXUH IRU H[DPSOH I$RWW X\Q JRIQ HD Q5L ¢
WKLV FDVH SLORW ZLOO WU\ WR PDNH DQ DLUVWDUW
$78&2 VWDWXV
H3DQY LV WKH XUJHQF\ PHVVDJH DQG LW LV XVHG LQ
.| SDVVHQJHUKKDY W K URIRRKEVOKHPIVU M/ DLVOWR IVF RX VW U
PHGLFDO DVVLVWDQFH RQ ODQGLQJ
| WKHUH LV D ERPE VRQJ ERDHNGN BKH. FBHEMRY JOIDE G
VHUYLFHYV
)XHO HPHUJHQF\ 7KH SLDO®\W SBURMHAKNVW FD WKHJ Q HI
7UDQVSRGHU FRGHSL ®WRMW WWHGQERUP WKH $7&2 DE
HPHUJHQF\ VLWXDWLRQV )RU H[DPSOH
VTXDZN $ LW PHDQV WKKOMDFNHERW ZDV
VTXDZN PHDRD@V WKDW MOVALRRPEPMQ@EZHHQ SLORW I
LQWHUUXSWHG
V TDXZ N LW P HDIQO/R WEIOIW AZEWK $5)7 SUHVVXUL]
ILUH
&RRSHUDWLRQ EHWZHHQ SLORWV DQG $7&2V LV DQ
DYLDWLRQ WUDQVSRUWDWLRQ &RPPXQLFDWLRQ PXVW
VDIHW\ DQG SHR'SO® WKO LYHRXBKBHQBQRE FRUUHFW XQ

6 FLHOAWXSHUYEWRU QWHNIV XUHU
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"\PDVKRAN
1IDWLRQDO $YLDWLRQ 8QLY

7&%$6 ,76 +,6725&20$7,21 $1' '(9(/20(17

$WUDIILF FROOLVLRRWIRLE DQHH W\DPWBPFROOLVLRQ C
DQ DLUFUDIW FROOLVLRQ DYRLGDQFH V\VWHMMIGHVLJQ!
FROOLVLRQV EHWZHHQ DL DEWDWUY DSHVHPRIFFELNMERRW RD ¥

DIWHU WKH VHYHWEKSO PRWOHVQRRPVHILWIKYLFWLPV VXEF
PLGLU FROOLVLRQ 1HZ <RUN DLU GLVDVWHU
DFFLGHQWYVY ,&%2 DQG )$$%$ KDV LQLWLDWHG WIOHUUHDW
DLUFUDIW FROOLVURQ@VVWDBWOKH YHUVYLRQV RI 7&%$6 ZHUH

WR EH LQVWDOOHG LQ HYHU\RDLBBVYNIWVREZBWHKUW PD]|
RU DXWKRUL]JHG WR FDUU\ PRUH WKDQ SDVVHQJHUV

JLUVW 7&%$6 JHQHUDWLRQ MXVW JDYH WSHHQGIRQBBDW
SUR[LPLW\ RI RWKHU DLUFUDIW EXW LW GLGQYW JLYH D
WKH LPSURYHPHQW RI H[LVWLQJ V\VWHP $V D UHVXOV
GLIITHUHQFH ITURP WKH SUHYLRXV JHQHUDWLR[Q VADM W K
FRQIOLFW XVLQJ JUDSKLFDO LQGLFDWLRQ DQG YRLFH P

7KH WKLUG LPSURYHPHQW Rl 7&%$6 KDSOHQH®RZ&HQL RK
EHWZHHQ D %RHLQJ DQ® D 7XZRPUHMNM WKH 7XSROHY SL
WR IROORZ WKBXWUIRGEDEWVRRU\ LQVWHDG IROORZLQJ
WUDIILF FRQWUROOHU %\ WKH WLPH WKH FUHZV RI WKH
WRR ODWH DQG WKH SODQHV FROOLGHG 6R DOPRVW L
Rl 7&$6 PGRSWHG ,W DOORZHG WKH FKDQJH RI UHVRO>
DQRWKHU DLUFUDIW LIJQRUHV WKH 5% RI LWV RZQ 7&%$6

7&%6 LQYROYHV FRPPXQLFDWLRQ EHWZHHQ DOO DLUF
WUDQVSRQGHWTXDBKH&$BL U F U D ONRVOKWHHUUD RUBWIHW O Q |
UDQJH DERXW WKHLU DQG DOO RWKHU DLUFUDIW UHSO
EXLOGYVY D WKUHH GLPHQVLRQDO PDS RI DLUFUDIW LQ W
DQG EHDULQJ E\ WKH GLUMKMW LLRFOVOEIR @QVQHV H Q RIDQIURP H |
FXUUHQW UDQJH DQG DOWLWXGH GLIIHUHQFH WR DQWI
SRWHQWLDO FROOLVLRQ WKUHDW H[LVWYV

6FLHQWLILFMXEHOYQVRD OHFW)>
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,VDNLY
1DWLRQDO $YLDWLRQ 8QL"

5$'$5 6,*1,),&%1&RYH5 $9,%$7,21 69%)(7<

5DGDU LV DO VREFMMHERQ V\WVWHP WKDW XVHV UDGLR
DOWLWXGH GLUHFWLRQ RU V SGHMHRFEMWR B MWHFWDM W, W K|
JXLGHG PLVVLOHV PRWRU Y ®DKLG OHW UZHOIWKHU IRUPD

7KH UDGDU GLVK RU DQWHQQD WUDQVPLWV SXOV
ERXQFH RIl DQ\ REMHFW LQ WKHLU SDWZXD YK N/ RIEMIHIRW
D GLVK RU DQWHQQD WKDW LV XVXDOO\ ORFDWHG DW

7KH WHUP 5$'$5 ZDV FRLQHG LQ E\ WKH 8QLWHG
5$GLR 'HWHFWLRQ $QG 5DQJLQJ 7KH WHUP UDGDU K
ODQJXDJHV DV D FRPPRQ QRXQ ORVLQJ DOO FDSLWDO

5DGDU W\SHV ELVWDVDFN H W UF R R S\SEDHKRNGMED |
PRQRSXOVH UDGDU SDVVLYH UDGRIS OSHID Q\WD\Q WHKIHMDL
UDGDU V\QWKHWLFDOO\ WKLQKHR G L]JRKHUMDGDHU (ZD &/
WUDQVPULWRIHUDGDUV LQ DYLDWLRQ LV YHU\ LPSRUWD

$W WKH PLQLPXP D UDGDU LV D GHYLFH WKDW FDQ
UDGDU JXQ XVHG HQWDZ$HRRRUFBIBYDQFHG UDGDU FD
GLUHFWLRQ RI WKH WDUJHW REMHFW YLD WKH D]LP;
DQWHQQD VHHQ RQ 79 FDQ ORFDWH DQ REMHFW EDVH
WKH DQWHQQD LPH | DTRU-QUHDRMD @ KAV MAO EH XVHG WR W
FDQ EH WUKDHFRR®W KLJKO\ DGYDQFHG UDGDU FDQ LGH
WKH WDUJHW REMHFW DV LI LW LV LQ IURQW RI \RX $¢

6FLHQWLIRMXSHEMDVYQVND Ol
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X0\ W
1IDWLRQDO $YLDWILRQ 8QLY

7+(0267,13257$1363(&76 2) 3(5621%<)25*(18,1($,5
75%$)),8821752//(5

$LU WUDIILF FRQWUROOHUV PDQDJH DLIKRWU ZIW KV KUKR
SULRULW\ RI VDIHW\ IROORZHG E\ RWKHU DVSHFWV VXF
RQ WLPH
$78&2V DUH SHRSOH WUDLQHG WR PDLQWDLQ WKH VDIt
WUDIILF LQ WKH JOREDO DLU WVDDBISP FR € $/MRDWL\R/QV H B
DLUFUDIW DW D VDIH GLVWDQFH IURP HDFK RWKHU LQ W
$7&2 DUH JHQHUDOO\ LQGLYLGXDOV ZKR DUH ZHOO R
FRPSXWDWLRQV DQG PDWKHPDWLF KDYH/ BVVEBVWRYH D!
WR PDLQWDLQ *WKHLU FRRO"~ DQG FRPSRVXUH XQGHU Sl
WHUP PHPRU\ 6R WKHUH DUH VRPH SRVLWLYH DQG C(
GDQJHURXRV LQGLYLGXDO IHDWXUHV IRU SHEYZR Q DIOH VPV
IRU JHQXLQH $7&2 DUH
WHPSHUDPHQW
IHDWXUHV RI DWWHQWLRQ
LPDJLQDWLRQ
SHUFHSWLRQ DQG REVHUYDWLRQ
YROLWLRQDO IHDWXUHV
KHDOWK
SURIIHVLRQDOLVP
7HPSHWO@W LQFOXGHV SRVVWLYHV RQH VDQJXLQHV DQ
FKROHULF DQG PHODQFKROLFV
YJHDWXUHV RI DWWHQWLRQ DUH FRQFHQWUDWLRQ GL\
WKHVH RQH DUH DEVHQFH FRQWLQXLW\ DQG KDQJLQJ
,PDJLQDWLRQDDYB POWNXWEH GHYHORSHG E\ $7&2 KHD(
SDUW RI OLIH RI $7&2
YJHDWXUHV RI WKLQNLQJ IRU H [DLR\SLORHE ©X QVEXQHFYR/V LGAH\H
IOH[LELOLW\ DQG VSHHG DUH WKH PRVW LQIOXHQWLYH R
9ROLWLRWDBW TXHDORWLYHO\ VWDEOH LQGHSHQGHQW
PHQWDO IRUPDWLRQ WKDW BRIQWHU RIXWHSW K M REBHW HEOH KD °
SRZHULRWHU
6RFRQWUROOHUV KDYH DQ LQFUHGLEO\ ODUJH UHVSR
FRXIQWOVSIGRWG GHFLVLRQV RQ D GDLO\ EDVLV WKH $
UHJDUGHG DURXQG WKH ZRUOG DV RQH RI WKH PRVW P}
QRWRULRXVO\ VWUHVVIXO GHSHQGLQJ RQ PDQ\ YDULDEC
WUDF YROXPH KXPDQ IDFWRUV HWF
6FLHOPW.XSHUYEWMRUQVND OHFW X
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/LDVKFKH®NR
1IDWLRQDO $YLDWILRQ 8Q]

*5281' 6833257 (48@17 ,1 .<,9 ,17(5I$21$/ $,53257

'LWK WKH GHYHORSPHQW RI ORDG WUDIILF RIWRUSR
WKH PRGHUQL]DWLRQ RI WKH HDWBPMBWY MWRQS U
FRPIRUWDEOH SDVVHQJHUVC D FRPREPEE DIV ICRRF DWW RACK
IDFLOLWDH\V QR WRI| DRFR FPHUGLQDOD YK W L ROH\ RIWHQ |
WR VWRUH DQG PDLBRDAQRI¥@RIHBER DY GARQVILY W B UR-
ZKLFK FRPSULVHV DQ DHULDOO\ DFFHVVLEOH RSHQ V!
DFWLYH VXUIDKQYRFK SODMH W RK WDINSQ® IRIRUHOQ L QF(
DGMDFHQW XWLOLRMRGEXURQ &DDIDMEBNWAKPD YD OV
*URXQG 6XSSRUW (LXLWKHQOMRGHEUQ WBHEKRRDWIQBV
ORFDWHGDRPT KLKHHTXLSPHQW LV XVHG WR VHUYLFH W
IXQFWLRQV DUH WR LQYROYW DIRNXQ®IWRPRELABWUL
RSHUDWLRQV IRU ERWK FDUJR DQG SDVVHQJHUYV
*URXQG KDQGOLQJ DGGUHVVHV WKH PDQ\ VHUYLFH
EHWZHHQ WKH WLPH LW DUULYHV DW D WHUPLQDO JD
6SHHIGILFLHQF\ DQG DFFXUDF\ DUH LPSRUWDQW LQ R
WKH WLPH GXULQJ ZKLFK WKH DLUFUDIW UHPDLQV SD
ORVW JURXQG VHUYLFHY DUH QRW GLUHFWO\ UHODYV
LQVWHDG LQNROYHERWKAWRMUYLFHY HQVXUH SDVVHQJ
LQFOXGH VXFK WDVNV DV FOHDQLQJ WKH SPRDHGJH
FRQVXPDEOHV RU ZDVKDEOH LWHPV VXFK DV VRDS SL
6HFXULW\ FKHPNGH WHR POWR VXUH QR WKUHDWV KDY
$LUSRUW *6( FRPSULVHV D GLYHUVH UDQJH RI YHKLFO
DLUFUDIW GXULQJ SDVVHQJHU DQG FDUJR ORDGLQJ
JURXEDG/HG RSHUDWGRQWD @XH RI DFWLYLWLHV DVVRFL
RSHUDWLRQV OHDG WR DQ HTXDOO\ ZLGH UDQJLQJ IO}
ALY LQWHUQDWLRQDO DLUSRUW RZQV DOO QHFHVVE
WKH KLJKHVW OWNSIDUBWER D PRISSRDYE QU QD RIKWV L
ZLWK DOO UHTXLUHPHQWYV RI WKH DLUOLQHV ZLWK W
6,7$ ZKLFK SURYLGHV DQG VXSSRUWV PRGHUQ PHWKR
UHVHUYDWLRQ V\WWHPV ZRUNLQHUIRUBLYJIRREPQDQKE |
FKHEQ@ Rl WUDQVIHU SDVVHQJHUV DQG WKHLU OXJJDJH

6FLHQWLILFMXE HHNANMRWND OF
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0DOLQLQD
1IDWLRQDO $YLDWLIRQ 8QLY

+,%+ 7(&+ $,5 5%&(

YRU PRGHUQ WS®HRSORI DLU WUDQVSRUW VHUYLFHV KI
'"HYHORSPHQW DQG SURGXFWLRQ RI QHZ SDVVHQJHU DL
2Q0\ DLU UDFHV ZKHUH WKH VSLULW RI FRPSHWLWLRQ
IURP DOMKRYHRUOG IDVFLQDWH XV ZLWK LWV KLJK WHFK

5HG %XOO $LU 5DFH LV DQ RIILFLDO ZRUOG FKDPSLRQ
JHGHUDWLRQ RI DLKH VISROWYHQIWK RI WKH WUDFN LV D
SDVV LW DW D KHLWKH RDWHUDERYMFH 7KH WLPH VWDL
FURVVLQJ WKH VWDUW OLQH DQG HQGV ZLWK FURVVLQ
DLUFUDIW V SRVLWGRPHIQW LIRIGGOLYSWRHHH WK VSHFLDO
LV GHWHUPLGREUDOLAMYKRDQ D V ,Q DGSUMHALIRQ RYOVERB HUD
SKRWR ILQLVK

7KH PDLQ GHWILIR JBVAMRIV WKDW WKWMKHLWKMWWVWXQE R
VHD ZLQG GR QRW EHQG D QGWKZD \ FHEDIVEEXEN WHK Z VIDIRVH WA
RIDLUSGDBRK\S\ORQDQ DVVHPEO\ RI QLQH VHIJPHQWV KD
FKDUDFWHULVWREV ZRKFKYEW XV X DPDG HFXRW ELIJKVQZM L JK W
OLJKWHU WKDQ ZULWLQJ SDSHU XVMDWVWXHI HX VIKRKINO \V R V €
VHFRQG IHMWKXKWHRQWUROOHG E\ D FRPSXWHU V\VWHP
LQVLGH WKH HQFP®RRZXWW BWUBVMXQUH DGDSWV WR WKH
LQIODWDEOH VWUXFWXUH VWDELOLW\ EXW DDWIRRQOOR?Z
ZLWK WKH ZLQJ ZLQJ PXVW UHPDLQ XQKDUPHG

&RPSOH[MAKLRIW\SH RI DLU UDFHV GHILIRUMERGFRQFH
LPPHGLDWH UHVSRQVH ,Q WZR SRPE®WV BWWKKHFRKS
OHDYLQJ WKH JDWH QXWEBQR X RGE UD R B G WLHDEGHW K LV
UHDO VRR SWMADMZVKDYH W RHHKICOKRMW D QWKW WH GG IMPHR Y H L
KHOSV VSHFLDO FDXOLOH @ LOVLKT YOLLW RRLGV POXE B\ WEZH. W K
OLTXZIGLFK ODLG L Q\GDG/HS/RKAIHN I X HVRNDHOXBIRBSB) H V V H G
WKH SLORW V ERG\ IRUFLQJ WKH EORRG WRZDUGV WKH

5DFLQJ SODQHV DUH H[WUHPHO\ OLJKW $ UHVWULFWL
DLUFUDIW ZLWK D SLORW RQ ESSD UBRI @ KIP)XOMO E$L D VB DIFHID |
WHDPV ZHUH JLYHQ D EURDG VSDFH IRU H[3WM ULPFHQV
SODQHV BPXW SBEWLHV DUH REOLJHG WR SXW RQ WKHL
7KXQGHUEROW @G VWD QBEONGH W KSIHRSHD&OH H OFD R F
7KLV ZDV GRQH LQ RUG WU MW RRPSMIVUWVRQVBHKRHQGHG P
WKH SLORWY DQG OHVV IURP HQJLQHHULQJ VROXWLRQV
W HOHL U TUDPAXLWH DFFHSWDEOH

6FLHQWLILFRMXEHULQYRD OHFWX
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0H O D.NX
1DWLRQDO $YLDWLRQ 8QI

52%27,& 6<67(06 $25&5%)7 /$1',1*

$V WKH VWDWLVWLFV RI WKH /RQGRQ QHZVSDSHU 7
DFFLGHQWYV RFFXU LQ WKH ODQBGQDJ DQRI WKRQDS B QI
,Q %ULWLVK (XURSHDQ $LUZD\V DLUOLQH VXIITHUH(
DQG ODQGLQJ GXH WR SRRU YLVLELOLW\ 7KH EDVLF L
VXFK FRQGLWLRQV OLPLWHG SFNHHWW YZIHDIDIOH UL QFRQ
PRQLWRU WKH DLUFUDIW LQVWUXPH QWK LDAW OW & HW\RD
GHYHORSPHQW RI ZKDW LV QRZ ZLGHO\ XQGHUVWRRG
ZKHUHE\ RQH SLORW LV DVVLJQHGWWIONL QD \ZK LRIHDWIK
DVVHVVHV WKH YLVXDO FXHV DYDLODEOH DW GHFLVL
ODQGLQJ RQFH VDWLVILHG WKDW WKH DLUFUDIW LV
WUDMHFWRU\ &R B SR @@\ QRII O DROGGLLGIV QDWLH D MQ R Q
DW KHLJKW LQ WUDQVLW WR D SRLQW ZKHUH WKH ZK
LV SHUIRUPHG XVLQJ WKH LQIRUPDWLRQ IURP HLWKH
VIQWKHWLF VLJQDOV VXFK D® MIMLBKW [PQXWW/U K A HIHQ
LQIRUPDWLRQ WR HQVXUH WKDW WKH SRVLWLRQ DQG
DLUFUDIW LV FRUUHFW

'KHQ SODQWLQJ D ORW RI IDFWRUV DUH WDNHQ LQV
IRU SDWWW@X G PROUZWBRKRIVH DQG JOLVDQGQES HRIG) K WK
SRVVLELOLW\ Rl WKH SLORW WR IROORZ DOO WKH VH
\RX JLYH D OLWWOH PRUH VSHHG DLUOLQHU WKDQ \F
UXQZD\ ODQGVUQHAN LLMBRNKVW ZLOO IO\ WR WKH GHVLL

7KHUH DUH WZR W\$QW\WRUDOBSQWDBOKDQG YLVXDO ¢
ODQGLQJ DXWRSLORW IRU DFFXUDWH VHWWLQJV RQI
$FFXUDWH ODQGLQJIODGHURWLWEHDBERYHWKH V\VWHP
JOLGH SDWK EHDFRQV /LJKWKRXVHV IRQP WRRLBEOD/
UHSUHVHQWLQJ WKH JOYLHBWHWSBIVKX MG FOWKLHQU W K H
'"HSHQGLQJ RQ WKH HTXLS PP\ VR IOW K& LDQ.LU F WDWM P, \C
ODQGLQJ

2QH Rl WK H{ FIDAHDUHHW WI WKH XVH Rl KRPISIURZ@W VLP
LV HTXLSSHG ZLWK D VIVWHP VWRSH ODQGLQJ

ORUH LQYROYHG LQ WKH SODQWLQJ RI DXWRPDWLR(
VPOOKM YWDOXHV RI WK HRWH JRWCIPG W HUIVE LOLW\ GLVWI
YHUWLFDO YLVLELOLW\ LWDNVQNK QG MWKM \RRD®HRH.U
KLJKHU WKH VHFXULW\ Rl ERWK SDVVHQJHUV DQG FUH

6FLHQWLILFMXEHQYWINRU HFW X
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3DYO®RY
1IDWLRQDO $YLDWLRQ 8QLY

86( 2) (1*/,6+ ,1 $,5 75%)),& &21752/

&XUUHQWO\ DLU VDIHW\ GHSHQGV RQ WKH FRUUHFW )\
LPSRUWDQW 2QH RI W IBN BHHFXICOL@ WIFWHRW RIQWIQH OL VK L
WRQH ,Q WKH QDWLYH ODQJXDJH SHUVRQ FDQ VSHDN F
LQ (QJOLVK PRQRWRQH 7KH JUHDWHVW GLIILFXOW\ LV F
LQ 5XVVLDQ DQG BN\ LIRULD B[DPYOK

7K WKLY @

ZKDVawxar

,Q FLYLO DYLDWLRQ NQRZOHGJH DQG WKH FRUUHFW S
UROH 7KHUH DUH VSHFLDO UHTXLUHPHQWY DQG VWDQG
,&$2 *LYHQ WKHDEBDWYXRIHIKYLO $YLDWLRQ LQ GLIIHUF
GLDOHFWLFDO SURSHUWLHV RI WKHLU VSHHFK ,&%2 DGR
,W LV HVSHFLDOO\ LPSRUWDQW LQ WKH PDQDJHPHQW R
EHFDXVH RI WIQHGBUYVWRQPWHGJ RI WKH LQIRUPDWLRQ WU
DUH UHFRJQL]DEOH E\ QDWLYH (QJOLVK VSHDNHUV E
QHFHVVDULO\ EH XVHG IRU FRPPXQLFDWLRQ EHWZHHQ
ZKHQHYHU LOWHUDMWVD WILWKY UHSWHR GLIITHUHQW FRXQW
QDWLYH ODQJXDJHV %XW WKLV LV RQO\ QHFHVVDU\ DW
URXWHV LI ERWK VLGHVY DUH WKH VDPH FRXQWU\ FDQ
FRXQWU\ 3URRGRFOBWMRHUW RI WKH DOSKDEHW DQG
ODQJXDJH KDELWV RI WKH VSHDNHU 7R HOLPLQDWH G|
GHYHORSHG SRVWHUV LOOXVWUDWLQJ WKH GHVLUHG SL
LQ SURQXQFLDWLRQVERW &R D YIBURWKHU RUJDQL]DWLRC
D FRQWURYHUVLDO ,&%$2 VWDQGDUGY ORUHRYHU DOWK|
ZRUGYV WKH\ DUH GHSDUWLQJ IURP WKH JHQHUDO UXOH\

SKRQHWLF DOSKDEHWWLNVQIWIGHWSD YEHRIODFBPHVVDJH
OHWWHUV DQG QXPEHUV WR DYRLG FRQIXVLRQ EHFDXV
HDFK RWKHU SUREDELOLW\ RI FRQIXVLRQ LQFUHDVHYV L
JRU H[DPSOH WKH PHKWVIXDUR WR2 ZLOO EH UHIHUUHC
VTXDUH+ RVONVM®HUKW?2a 7KH XVH RI © HOWD?2 LQVWHDG RI ¢
EHWZHHQ WKH ©%+ 2 DQG ©'+ 2 $W SUHVHQW GHYHORSES
XQRIILFLDO SKRQHWRK) [ROASKHUE HNVHYZ RDGNGWKDW DUH H
LQFOXGLQJ QDPHV RI SHUVRQV VWDWHYV RU FLWLHV )R
/IR$QIJHOHYV 3ROLFH '"HSDUWPHQW LW XVHV D ORW RI QD

6FLHQWLILEVIXE HUWQVRUYUND OHF)
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6XEERWLEO®OGLPLURY ' 9
1IDWLRQDO $YLDWIRQ 8Q]

)($785(6 2) (1*/,6A$1*8%*( ,1 $9,$7,20(7(252/2*<

<RX SUREDEO\ UHDG RU KHDU WKH ZHDWKHU IRUHF
WKRVH WHUPV B RW XD \ WIHTHY KD Y HG\ RGIUMBDGL R UWKI
W K H U HVIRDOW BHH U HRGS U WREKIE KUMDULK) \RX OLYH RU ZRUN" +R
WKLV LQIBHBCHIMISRERXSHFLDOO\ L1 \RXJUH DERXW WR K
DUH WU\LQJ WR GHFLGH ZKHWKHU $WRWKRNHD 0TV XZR-HEDUN
LQIRUPDWLRQ EHFRPHV PRUH GHWDLOHG DQG SUHFLV
WR IROORZ VXLW 3HRSOH KDYH WRO GSXWEFWXK®IW BB
VFDW\RBUGIKY RUWBQ@ OHDG WR FRQIXVLR@ RDQGRW KIREL
OLNHO\ LW LV WR UDLQ DQG KRZ KHDY\ WKH UDLQ ZLC
7KH GLIIHUHQFH EHWZHHQ DQ DYHYDDWURRGF DEV
PHWHRURORJLVW LV RIWHQ WLPHV FDWFK\ SKUDVHV
OHDYH DQ BHGBE®®UDQG HQWH DW DB LWKQW®W RRW HUADPHP E H
FHUWQGQVKRUW RQH WR DYRLG PLVXQGHUVWDQGLQJ D
7KURXJKRXW WKH FHQWXULHVY DWWHPSWV KDYH EF
ZHDWKHU ORUH D Q@ DSHWRVSEBOD ®REVH Q DYLDWLRQ
+RZHYHU D ORW RI WKH UHVRXUFHV XVHG WR IRUHFI
FDQIW XQGHUVWDQG ZKDW LV ZULWWHQ RU VDLG
7KHUH DUH D ORW Rl WHUPV OHWHRURGRRROBY D |
IURQW FRQGHQVDWLRQ FRQYHFWLRQ FLUUXV DQG F
QDWXUDO ODQJXDJH $OVR WKHUH DUH D ORW RI V\Q
H[DPSOH ZH FDQ VD\ IULJLG LQVWHDG RI FROI®GVRX!
LOQVWHDG RI KLJK SUHVVXUH DQG VR RQ
%XW WKH SUREOHP LV WKDW GLIIHUHQW PHWHRURO
SKHQRPHQRQ ZKLFK LV H[FOXGHG LQ DYLDWLRQ 7Kt
(QJOLVK IRU PHWHRURORJ\ LV WRBQSILRYLBH HDKEK WO
FHUWDLQ ZRUG DQG PHDQLQJ $QG RQH PRUH LV WR D
7KDWYV ZK\ WKHUH DUH ZRUGV ZLWK UHVWULFWHG F
3 VVXH LV XVHG VROH\ LQ FRQQHFWLRQ ZLWK FD
HIWHQGYV WR VHQGLQJ RXW LQIRUPDWLRQ WR XVHU
S0DNH DYDLODEOH LV XVHG VROH\ LQ FRQQHFWLI
HQGV ZLWK PDNLQJ WKH LQIRUPDWLRQ DFFHVVLEOH W
36XSSO\ LV XVHG VROH\ LQ FRQQHFWLRQ ZLWK FD

5HIHUHQFHYV

> @@ WR ,&$2 &RQYHQWLRQ 2:HDWKHU 6HUYLFH RI ,QWE
+,&$2 ORWUHIBO

6FLH®WBHWFY1L WHHOLQVND OH
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1IDWLRQDO $YLDWLRQ 8QLY

5%$',2 (48,3q17 ,1 $,5 1$9,*$1,2

7KH EDVLF SULQFLSOHV RI DLU QDYLJDWLRQ DUH LG
LQFOXGHV WKH SURFHVV Rl SODQQLQJ UHFRUGLQJ DQG
IURP RQH SODFH WR DQRWKHU

6XFFHVVIXO DLU QDYILOBWLRQ DRQYRIOMHMIW [URP RQ}
ZLWKRXW JHWWLQJ ORVW 7KH WHFKQLTXHV XVHG IRU
ZKHWKHU WKH DLUFUDIW LV 10\LQJ XQGHU YLVXDO IOLJ
)5 7KH SLORW QDYKYDRDWHV QMVBHXIPHOWY DQG UDGLR (
DV EHDFRQV RU DV GLUHFWHG XQGHU UDGDU FRQWURO

$PRQJ LPSRUWDQW LVVXHV LQ DLU WUDIILF LV URXWH
WKH DLUFUDIW 10\LQJ GHWHURLVPHYWERQEDEQE EPWU F
GHFLVLRQV 1R OHVV LPSRUWDQW LV WKH GLUHFWLRQ
SODQH LQ WKH DLU DQG UDGLR QDYLJDWLRQ KHOSV XV
RWKHU PHDQV RI QDYLJDWLRQ MWDREBMN WV H Z3RBHW QDS S
6NLOOIXO XVH SURYLGHV UHOLBEOMH DIQ\G UDFFXRI AW K L ©
GLYLGHG LQWR WERNWGE WFIFIRY @LQG RER WMMW O RF O WRLQRK
EURDGFDVWLQJ VWDWLRQV VWIIBWURGWIRQ JDWEGRR KDY
DQG UDGLR PDUNHUV 30DQHV FRQWDLQ DXWRPDWLF GL
VSHFLDO DLUFUDIW QDYLJDWLRQ V\WWHPV HTXLSPHQW
DQJOH DQG VHQVLERIH G SBONS LPRIGLRQQDYLIJDWLRQ V\VWH

5DGLR QDYLJDWLRQ V\WWHP LV D FRPSOH[ RI VHYHUD
QDYLJDWLRQ GHYLFHV WKDW LQWHUDFW ZLWK HDFK RW}
GLDJUDP DQG SURYLWHRQLRIGARVYLYKRBRMEWY DQG VRO
SUREOHPV RI QDYLJDWLRQ

7KH QDWXUH RI WKH SDUDPHWHUV EHLQJ PHDVXUHG
IROORZLQJ

$ILPXWK

ORQDQJH

$]LPXOWRQ D QJH

GLIIHORQBK)JH K\SHUEROLF

$]JLRWK UDGLR V\VWHPV DUH WKRVH WKDW DOORZ XV \
KRVHV RU KRVHV WLFNHWV

6R UDGLR HTXLSPHQW KDV PDQ\ ZD\V Rl DSSOLFDWLR
PDQ\ VIVWHPV DQG GHYLFHV ZKLFK KHIDSVSIL©BMWRL DG
VXFFHVVIX0O\

6FLHQWLILFRMXE HHANMRWUND OHF!
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$7&96 :25.,1* &21',716 $1' 7+(,5 +($+7

$LU WUDIILFDRRQSHRRSIOHHWW DLQHG WR PDLQWDLQ Wi
IORZDRU W.DD WIKH DIQR WD | | VEV WRIPW URB SRVLWLRQ F
FROQWUR®@®HWKIDW RUHTXLUHV KLJKO\ VSHFLDOL]JHG N
&RQWURO ®HISD LDDS/BMR QN H XS HDL U FU D | W LDRWP i VK HR B/IK\F
WKHLU DUHD RI UHVSRQVLELOLW\ DQG PRYH DOO DLI
DVVLJQHG VHFWRU RI DLUVSDFH DV ZHOO DV RQ Wk
LQFUHGLEO\ ODUJH UHVSRQVLELOLW\QZEBRUHW® G X\WQ
FRXQMVVWHFRIQE GHFLVLRQV RYY &S (GRIHYV ERY LIW WK®!
UHJDUGHG DURXQG WKH ZRUO G KOD/OR®I RIQW KD IPHRIVUW
QRWRULRXVO\ VWUHVVIXO GHSHQGLQJ RQ PDQ\ YDULD
WUDIILF YROXPH KXPDQ IDFWRUV HWF

7KHUH DUH FXUUHQWO\ PDQ\ FKDQJHV WDNLQJ SOD!
ZRUN RI IDLFU PRQIWVUROOHUV $7&V DQG WK X\HQDWIHG
GHPDQGYV DQG KHDOWK DPRQJ $7&V ,QYHVWLJDWLRQ
DQG ZRUNORDG LV LQGHHG D PDMRU LVVXH WR LPSUR)
WR IXUMQMWHXUH VDIHW\ DQG VHFXULW\ LQ WKLV ILHOG |

'KLFK SURIMWWFRRE Y WQHY WXDIIR 5 HFFRBERIRROW "

$LU WUDIILF FRQWUROOHU $7& D@8 BUDRWQKEDERW
LQYROYH KRIKVWHWNIOHGKLH VO QW QDWXUH RI WKHLU
$7& FDQYKIDQ HDUO\ PRURQGJQDIMWM WERR® $FFRUGLQ
HPSOR\HHV KDYH D KLJKHU OHYHO HUURU UDWH IUR
VFKHGXOH FDQ DIIHFW G BWW ISDPKRORO MAD 8 YIHQ W K H
LQGLFDWHG WKDW SV\FKRORJ\ DQG ELRFKHPLFDO YDU
DUH GLIIHUHQW 7KH DYHUDJH KHDUW UDWH LV QRUPEL
KDV KLJKHU OHYUHRD\O RALIDAN®LD@MRUK\WKP ,Q DGGLWL
IURP WKH PRUQLQJ VKLIW EHFDXVH RI KLIKHU OHYHO
KXPDQ V\WWHPYV

'K\ LV OHDUQLQJ DERXW KHDOWK DQG VDIHW\ LPSRU

7KH KHDOWK RI DQ RUJDQ@IVHIMLRERX GHP SLPRB\RIBIW DLO
KHDOWK\ ZRUNIRUFH FDQ UHVXOW LQ QXPHURXV EHQ
IHZHU ORVW GD\V WKURXJK VLFNQHVV DQG LOOQHVV
QHHG WR OHDUQ UHOHYDQBWKRROWKLBR A WRI}\VEODH
ZRUNLQJ FRQGLWLRQV

6FLHQWLILF:MXE HHOQOMRIN B U H L
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"))(5(17 /$1',1* 667(06 ,1 02'(51 $,85876

7KHUH DUH GLWHUW®WPODRGLPMRGHUQ DLUSRUWV 7
,QVWUXPHQW ODQIBL @I MEDWHI® LQVWUXPHQW DSSURDF
SURYLGHV SUHFLVLRQ ODWHUDO DQG YHUWLFDO JXLGD!
RQ D UXQZD\ XVLQJ DGERPELD®MWIL\RQ® QG ULIDQMHM VE DM H
OLJKWLQJ DUUD\V WR HQDEOH D VDIH ODQGLQJ GXULQ.
VXFK DV ORZ FHLOLQJV RU UHGXFHG YLVLELOLW\ GXH W]

7KH VHFRQG OLMFWRIZFD YN ODQGMJIDQZB/OWHIPHU SUHFLV
ODQGLQJ VIVWHP RULJLQDOO\ LQW HQG W& X\PRI Q W SODFE LF
0/6 KDV D QXPEHU RI RSHUDWLRQDO DGYDQWDJHV LQFO
DYRLG LQWHUIHUHQFH ZLWRHRWK QW GHLUEU PR QSR LWV
VPDOO IRRWSULQW DW WKH DLUSRUWV DQG ZLGH YHU
DOORZHG DSSURDFKHV IURP ZLGHU DUHDV DURXQG WKH

7KH WKLUG7VI/QWSRR QB HU O B Q\GUL QWA R QY Gl VUL B DG L Q J
D@OBIDWKHU SUHFLVLRQ ODQGLQJ V\WVWHP WKQ® XVHV
LQVWUXPHQW OGIDEGSPHQWWRPFUHDWH D SUHFLVLRQ DS
DQ ,/6 ZRXOG QRUPDOO\ QRW EH DYDLODEOH

7KH QH[W VIVUWAFSRQGHW\UDNHEQVIIHDWKHU SUHFLV
ODQGLQJ VIVWHP WKDW XVHV H[LVWURB HQW ERD@GIL YU D
HTXLSPHQW WR FUHDWH D SUHFLVLRQ DSSURDFK DW D C
EH DYDLODEOH

7KH FRO $UHD $XJPW@MBRXGR®GDVHG $XJPHQUADWQRQ 6\
D@BIDWKHU DLUFUDIW OD QGULPH VGV W H B HEDWIHIZO RRR UH B B
VLIJQDO /RFDO UHIHUHQFH UHFHLYHUV ORFDWHG DURYX
ORF DDV RAKH DL UB RYWWRKERW BOWDWH D FRUUHFWLRQ PH
WUDQVPLWWHG WR XVHUV YLD D 9+) 'DWD /LQN $ UHFHL
WR FRUUHFW *36 VLJQDOV ZKLFKVWKGIQ GURYQLDBHW D X\
IO\LQJ D SUSIBRDFRA OBVW EXW QRW OHDXWRD\N@G P
GHVFULEHV D VI\VWHP WKDW IXOO\ DXWRPDWHVY WKH ODC
WKH IOLJKW FUHZ RQO\ VXSHUYLVLQJ WKH SURFHVV 6}
ZHDWKHU ¥V RQKDIW EZREOG RWKHUZLVH EH GDQJHURXV RU

/DQGLQJ RI DLUFUDIW LV YHU\ LPSRUWDQW VWDJH RI
ZLWKRXW WKH XVH RI GLIIHUHQW ODQGLQJ V\VWHPV 0
IOLJKWYV HAHQGL@®D\V\VWHPV FDQ PDNH ODQGLQJ TXLFNH
WR LPDJLQH PRGHUQ DLUSRUWYV ZLWKRXW ODQGLQJ V\V
LQ PRGHUQ DLUSRUWYV LV H[WUHPHO\ GDQJHURXV RU HYlI

6FLHQWLILF+YXSHUYIIOWHFENWDX U H U
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=DEXWQD
1DWLRQDO $YLDWLRQ 8QI

,17(*5$7(' 72:(5 $820%$7,21 68,7(6 $1/5375%)),&
0$1$*(0(17

7KH VDIHW\ DQOBLUQ@HYUIDMNIRRQ VI\VWHP LV D YHU\ L
$LU 7UDIILF O DXDDHRHPMIQW RUJD QL]D WL RM\Z XKHRASQR R
65$%

6DDE RIIHUV D ZLGH UDQJH RI VROXWLRQV GHVLJQF
LQ RSWLPL]LQJ DQG VHFXULQJ WKH GLIIHUHQW VHFW
PDQDJHPHQW RPUWSRHWXUX®S DQG VROXWLRQV SURYL(

$ WULR RI $LU 7UDIILF ODQDJHPHQW $70 VHUYLFH
XSGDWH $XVWUDOLDYV DJLQJ LQIUDVWUXFWXUH DV V|
6HQVLV 1DY &DQDEDFPQGXNMWEPOLD $6$ WKH FRX
6HUYLFH 3URYLGHU $163 KDYH DQQRXQFHG SODQV
DXWRPDWLRQ WHFKQRORJ\ DW IRXU DLUSRUWV DFUR
FRQWUDFW LV LQ DGGLEWLERLRRPR | BRENBEDPSRURQV $(
OHOERXUZKHUH WKH V\VWHP KDV DOUHDG\ EHHQ LPSO
WKH $LU6HUYLFHVY 1IDWLRQDO 7RZHUV 7THFKQRORJ\ 3U

7KH ,17$6 V\VWHP ZDV GHVLJQHG WR PHHW WKH QH
VPDODLUSRUWYV ZLWK 9LVXDO )OLJKW 5XOH WUDIILF
GLYHUVLILHG 9)5 DQG ,QVWUXPHQW )OLJKW 5XOH WUD
)5 WUDIILF

7KH QHZ $70 V\VWHP RUJDQL]HV WKH L QIRWPDWILRQ
WKDW ZDV SUHYLRXVO\ GLVSOD\HG RQ @OPHHIR X W RARH
LQ WKH FRQWURO WRZHU

5HOLHYLQJ ZRUNORDG DQG XSGDWLQJ WKH $LU 7UD
RI URFNHWLQJ DLU WUDIILF DURVO2ZQHE.X | X VW UD/OH SV
ZKLFK PXFK OLNH 1H[W*HQ LQ WKH 8QLWHG 6WDWHYV
5HVHDUFK 6(6$5 SURJUDP LQ (XURSH DLPV WR SO
PRGHUQL]HG $70 LQIUDVWUXFWXUH WR P8HM WK OFQRR
LQGXVWU\ FRPSHWLWLYHQHVV DQG HQYLURQPHQWDO

7KH WHFKQRORJ\ ZLOO EH SURJUHVVLYHO\ UROOHG
UHIXUELVKHG RU UHEXLOW 7KH SURMHFW ZLOO DOVF
VWBWHHIW DLU WUDIILF FRQWURO V\VWHPV ZKLFK Z
DFURVV WKH HQWLUH DLU WUDIILF FRQWURO QHWZRUN

6FLHQMXSIHBNUIBARHW LQVND OHF
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&20387(5 6§85,7< ,1 $9,$7,21

ORVW FRPSXWHU RSHUDWLQJ VA\VWHPV KDYH ZHDN D X\
WR SHQHWUDWH ORVW VXFK V\VWHPV KDYH ZHDN DFF|
FRQILIJIXUHG DQG DUH DV D UHVXOW UH O/D I YDHADW BHLDQ/H |
7KHVH VA\VWHPV RIWHQ KDYH PRQLWRULQJ IDFLOLWLHYV
WKUHDWYV DUH PRXQWLQJ DQG ZKDW GDPDJH PD\ KDYH
RXWVLGHUVY DQG LQVLGHUV LV SRWHQWLDQOLAXEOW WR
GHWHFW

6\VWHP VDIHW\ WA\SLFDOO\ GHSHQGVY XSRQ DGHTXDWH
UHOLDELOLW\ DV ZHOO DV PDQ\ RWKHU IDFWRUV W FI
SUREOHPV DV ZHOO E\ KXFHR HIA O HEMD LR/G\M DDREQ RRQV
&RQVHTXHQWO\ LQ PDQ\ RI WKH FDVHV GLVFXVVHG KHU
FRXOG DOWHUQDWLYHO\ KDYH EHHQ WULJIJHUHG LQWI
FRQFOXVLRQ IURP WKDW REVHUYDWLRNM PWX VAWK BH\W AR F & )\
D VHQVLEOH DSSURDFK WR V\VWHP VDIHW\ DQG RYHUDO

7KH FRQVHTXHQFHY RI WKHVH YXOQHUDELOLWLHYVY DQC
FDQ EH YHU\ FRQVLGQHUIIIE/OHGC LRFIXWHWD\ IRURH[DPSOH
FRQILGHQWLDOLW\ ORVV RI VI\VWHP LQWHJULW\ ZKHQ
LOQWHJULW\ ZKHQ GDWD LV DOWHUHG GHQLDOV RI VHU'
VHHPLQJO\ LQQRFXRXV WKHIWV RI VHUYLFH ®OFK WLVX)
PD\ EH YHU\ GLIILFXOW WR GHWHFW DV LQ WKH FDVH RI
REYLRXV DV LQ WKH FDVH RI D FIRRKOMKH XMX /A PV ZHE
GLIILFEXOW\ LQ EHWZHHQ ORUH EURDGO\ RWHWWDIQRBE V\V
FRQWURO RXWDJHV DLUSRUW FORVXUHV ORVV RI DLUF
PDMRU GLVWXUEDQFHYV

6HFXULW\ VDIHW\ DQG UHOLDELOLW\ RI WKH DYLDWI
LOQWHIJUDWHG WKURXJKRXW WYXVILRQWRPII X\VQHWD VYW WXHPW
QHWZRUNVZISWERHE QHWEZRDQVP ISVWAMRPUDLEEWLRQ IDFLO
DMWUDARFWURO LQIUDVWUXFWXUH DQG DOO RI WKH LQW
WKHP

7KH SXEOLF RXU *RHYHHGEGOQRMIWOWQLEH GXEOLF LQIUDV
GHSHQGHQW RQ FRPPHUFLDO WHFKQRORIJLFDO GHYHOF
LQIUDVWUXFWXUH :H DUH SDUWLFRKRDR)XQLEDSHRE@HWD\W W
7KH *RYHUQPHQW PXVW HR BRORYD BHH GEHHY\HDOHRS F/UHF XU L W\
QRUPDO SURGXFW OLQH DQG WR DGGUHVV VDIHW\ DQ
2SHUDWLQJ VI\VWHPV QHWZRUNLQJ DQG FU\SWRJUDSKLF

6FLHQWLILFRMXE HHANMRWUND OHF!
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1RZDGD\V DYLDWLRQ EHFRPHV RQH RI WKH PRVW
KXPDQ DFWLYLW\ )RU FRPPLWWLQJ LQWHUQDWLRQDO
SODQH WXANFAMUWDLQO\ QRQH RI WKHP KDV HYHU WKF
WKHLU IOLJKWV DUH KDSSHQLQJ VXFFHVVIXOO\ DQG
DERXW DLU WUDIILF FRQWURO RSHUDWRUV RU HQJLQ
SHRSQWREKBIUYH HDFK DLUFUDIW LQ DLU

*OREDO RUJDQLVDWLRQV SURYLGH DOO IDFLOLWLHV
7KHUH DUH WZR RIN@RKZHQ PIRYWHZROWLRQDO RUJDQLVI
$GPLQLVWUDWLRQ DQG ,QWHQQDIW RR® O$¥LIYWOL ¥ YN.QR
VSHFLDOL]JHG DJHQF\ Rl WKH 8QLDWVH O WIDRVL RQVHMQ \W$
QDWLRQDO DYLDWLRQ DXWKRULW\ RI WKH 8QLWHG 6W
FRQWURO DOO WKH DL USRRIWLH R QU MH WK F/XIE NLM FRVQ W |
(QJOLVK LV WKH LQWHUQDWLRQDO ODQJXDJH $QG PF
(QJOLVK ODQJXDJHV %ULWLVK DQG $PHULFDQ 'LIIHU
WKDW DUH QRW DYDLODBGHLQQ$PHUMADAK EQ®/ YLKEH\ Y
FULWLFDO LQ VRFLDO FRPPXQLFDWLRQ %XW LQ VRPH
OLIH 5HIHUULQJ WKH DYLDWLRQ GLIIHUHQFHV FDXVI
VWDQGDUGYV VXSSRVH %ULWLVK

7KLV SUREQBREDO LI RQO\ EHFDXVH $PHULFD LV KL
OLWWOH ZRQGHU WKDW LW WDNHV ILUVW SODFH ZRUO
$78&2V DQG SLORWV LI WKH\ GRQTW XQGHUVWDQG HDF}
WKLV RQWSODWIWKHP LQ D GLIILFXOW SRVLWLRQ <H\
DJUHHPHQW )RU H[DPSOH GHDOLQJ ZLWK ZRUGV 3UD
XQGHUVWDQG E\ ORJLF FRQVLGHUDWLRQV %XW LI \R.
WKHUB\DRIHIV\ VDPSOHV ZLWK *GHSDUWLQJ DQG 37DN
GRZQZLQG DQG :*MRLQLQJ GRZQZLQG" DQG VR RQ
$PHULFDQ DV LQ %ULWLVK %XW WKH\ DUH QRW VR Qf
OLNH WM [ERVQWLRQ DQG KROG  DQG 2OLQH XS DQG |
PD\ EH DW ORVV ZKDW WR GR 2U DQRWKHU VDPSOH 3
LV XQSUHGLFWDEOH DQG XQFOHDU ERWK IRU SLORW
H[DPSOHVV ,GIF®MXMLQJ VLWXDWLRQ RQ WKH WD[LZD\V
QRW EH DYRLGHG $00 LQTXLULHV WR )$$ DERXW PD
,&$2 KDYH EHHQ UHMHFWHG IRU XQNQRZQ UHDVRQV

(YHQ VR SLORWYV DQG FRQW URIDMHQN VALRKIO B LYX\W E
EHFDXVH LW FRXOG EH D URRW RI ELJ DFFLGHQWV Dt
GHYHORSPHQW LV DOZD\V KHOSIXO HVSHFLDOO\ IRU T
DOO 3GRXEOH WHUPLQRORJ\ WR S WGHYHDYW KQ\WQ HFHV VI

6FLHQWLILFRYXEHUHQERBWX UH L
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1IDWLRQDO $YLDWLRQ 8QLY

12167%$1'$5" 3+5%6(2/2*<1 $9,%$7,21 (1*/,6+

7KH XVH RWR®GDUG SKUDVHRORJ\ E\ SLORWV DQG
ZLGHVSUHDG 7KEHUHBYRRQD E6DYYDULDWLRQV RQ VWDQGE
DQG XVH RI QDWLRQDO ODQJXDJHV LQVWHDBQRD U® J(
SKUDVHRORJ\ FDQ EH D FRQWULEXWRU\ IDFWRU LQ DLUF
,Q DYLDWLRQ ZKHUH SLORWD QD QGL IFIRQMQMR OFRXIW U
WRJHWKHU GHYLDWLQJ IURP VWDQGDUG SKUDVHRORJ\ C
7KHVH DUH VRPH RI WKH PRVW FRPPRQ FRQGLWLRQV |
LGHQWLILHG FRQIXVLRQ HVSHKVDOKD & KHDHIWN VX B QB DHE
OL[HG ODQIWDPHHYDWLRQDO IOLJKW FUHZV VSHDNLQJ
GRPHVWLF IOLJKW FUHZV VSHDNLQJ WKH FRXQWU\fV OI
IUHTXHQWO\ PHQWLRQHG FRQWH UL WXDIWL RIGIVA OMAD U
UHGXFHG 7KH\ KDYH GLIILFXOW\ GHFLGLQJ ZKHQ WR PI
ZLWK DQRWREBUFRBPXQLFDWLRQ 7KLV LVVXH LV FRPSIH
FRQJHVWLRQ
/IDFN Rl VWDQGDUGL]DWLRRLEROBERP® XQHVDXWLHR ®Y VO
RI D ORFDO KROGLQJ DUHD QRW RQ WKH DLUSRUW GLI
DOSKDEHW H J 31HFWDU LQVWHDG RI *1RYHPEHU D
WHUPLQRORJ\ LV QRW XVHG
7KH XVH Rl WKH ZRRAG VZEWK DOVWBLWXRE'™H) B K UH UIHRRQWFHHY
DV D SRWHQWLDO FRQWULEXWLQJ IDFWRU LQ DOWLWXC
XQGHUVWRRG DV *FOHDUHG WZR VHYHQ WKRXVDQG"~
/IDEN RI FODULW\ ZKHQ XVHQD WBGVQD QWK EH7B5BEE GFDEL
DQG DOWLWXGH UHVWULFWLRQV
/DFN Rl FDOO VLJQ 8MHDRIGDQ G Q] PRRLSRRHME D IRE) FIRIO
E\ HLWKHU D SLORW RU D FRQWUROOHU FDQ LQFUHDV
PLVXQGHUVWDQGLQJV
&RQWUROOHUVYT UMAMKIRD WHVH LQ G E DAANHSE)\R S HO'RWH/D B
WKHLU JUHDWHVW FREDFHNU Q Q FRFRSDURNE MD WBIIFE ORWYV QR
WKHLU FDOO VLJQ DUH WKH PRVW PHQWLRQHG LVVXHV
6WDQGDUG SKUDVHRORJ\ KHOSV VLJQLILPADSRMBGIQE\ U
ODQJXDJH DQG KHQFH SURPRWHV D FRPPRQ XQGHUVWI
QDWLYH ODQJXDJHV RU SHRSOH
,QWHUQDWLRQDO VWDQGDUGV RI SKUDVHRORJ\ DUH O
&KDSWHU 0DQ\ QDWLRQDO DXWISKRQW LDHY/G DIOY K/ RSPAHE @
PRGLI\ WKHP WR VXLW ORFDO FRQGLWLRQV

6FLHQWLILF\MX8RBW.RARUD
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'H NQRZ DWRIWIRA FUDVKHV RI DLUFUD IWH YSHM IRROMW/X Q
D \HDU EHFDXVH RI GLIIHUHQW UHDVRQV 6RPHWLPH
PHFKDQLFDOHWREBXWVWKHUH ZDV D FUDVK WKH UHD\
ORQJ WLAHREMUQVQDHQ FREPANULRQGSDERQ -XO\
EHW Z6BI\DKNL UL D)@ LSIKUMZRHVDQ&/ )OLJIKW%RGL

$3) RYHU WK H BWRZODQEFHIQ JHOVRXWKHUQ *HUPDQ\ $(
RQ ERDUG WIKHWZRUH MEOOHG

7KH WZR DLUFUDIVO IZHKWH OBWHID AR® OLVLRQ FIRX U V
WUDIILF ARIQQMGUOR@OHVWKH DLUVSDFH 3HWHU 1LHOVHQ
WKH VDPRQWLRHVV WKDQ D PLQXWH EHIRUH WKH DFFL
FRQWDFWHG )OLJKW LQVWUXFWK®X WDIQHG S HOIRW W
FROOLVLRQ ZLWK FURVVLQJ WUDIILF )OLJKW 6HFI
GHVFHQW KRWBYHE PRIOWLWLRQ D&RA GD@MFMUWXFMWMHE
FOLPE ZKLOH DW DERXW WKH VDPH WLPH WKH 7&%$6 R
DLUFUDIW WRGGHRMKQ®LUFUDIW IROORZHG WKRVH |
FROOLVLRQ ZRRFFX WQRWG KDY H

YOLJKW V SLORWV RQ WKH %RHLQJ MHW IROORZH
GHVFHQW EXW FRXVOGQOQRIW LRPIOFHIMVEHFDXVH WKH |
ZLWK )OLJKW +DYLQJ DOUHDG\ FRPPHQFHH KLV
FRQWUROOHU WKH SLORW RQ WKH 7XSROHY GLVUHJD!I
SODQHV ZHUH QRZ GHVFHQG LYYV X80 ZDO HURY VW K HHTR\GH
LQVWUXFWLRQ WR )OLJKW WR GHVFHQG URWQLDY W
WR WKH SRVLWLRQ RI WKH '+/ SODQH

'"HYDVWDWHG E\ WKH ORVV RI KLV ZLIH DQG WZR F
.DOR\HY KHOG 3HWHU 1LHOVHQ UHVSRQVLEOH IRU WK
KLV KRRF-RIW@EBDU =+-ULFK RQ 3ROEBXDMUHVWHG .DOR
PRWHO QRW ORQJ DIWHU WKH PXUGHU DQG KH ZDV

+H ZDV UHOHDVHG RQ 1RYHPEHU EDIV DXR\M

VXIILFLHQWO\ FRQVLGHUHG LQ WKH LQLWLDO VHQWHQ

6R DV ZH KDZVURYHH@UDIIUFVFBERVDEBQNVHG WKH (

SHRSOH ,I SLORWV DQG $7& LQIRUPHG HDFK RWKHU
7KDW GRHV ZKWDAWQWWREEH BWNBRQVLEOH DQG DWW

6FLHQWLILF ¥XSHURBE\WKRWH Y D
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&OHDU FRPPXQLFDWLRQ EHWEZHHERGWORWUHDYGLWLD
QHFHVVDU\ IRU VDIHW\ :KDW KDSSHQV ZKHQ D IOLJKW |
GLITHUHQW ODQJXDJH" -XVV0 LURDWYWIK@MWZ ¥  HELNV &KOL@®D U L
LQ 3DULV DQG PXVW FRQYHUWHRAULGHU ) W iR OFFRKP PR Q WRIRWDKD
IOLJKW FUHZV DQG FRQARAPRMHO N (PIR\DWVU H KDUH

,Q ZKHQ LQWHUQDWLRQDO DMDRMMKBYHOU HIVQQ B W L
SYLDWUBDOLIPMSPRQHFRPPHQGHG WKDW G QIDQ ¥YXDHH WRKI

DYLDWLRQ FRPRX@LFD®VKRQKH WLPH WKH 86 DQG 8. PDQ
RSHUDWHG WKH PDMRULW\ RI WKH ZRUOGYTV DLUFUDIW
OXFN\

,&$2 SXEOLVKHV D VS HFYLLIDOWQYREIREXGOWDHUIRM BV WKDW [
LQWHUQDWLRQDO SLORWY DQG DLU WUDIILF FRQWUROO
ZRUGV OHWWHUV DQG QX P EHUWRYY K RBOIDED\EWM K STUGHOURDX\DHF
6FULBKH VFULSW WR GRVYHIQHGXVW D ERKDW DRLJ KWW XD 1
LQFOXGLQJ HPHUJHQFLHV +DYH \RX HYHU KHDUG SLORMW
S7UDO\WRED RORKYHQ 7XUQLQHINR VDIRG 10\ GLEKMGW WR &
,QGLD"" 7+,6 LV ZK\

$V \RX FDQ LPDJLQH HYHQ ZLWRPB XKRIFBRQVRND Q DX B §
FKDOOHQJLQJ GXH WR GLIIHUHEWQDFRPPX\WQL PDWXQE 2 1
DQRWKHU IOLJKW FUHZV DQG FRQWUROOHUV XVXDOO\ V
DFWRUV IROORZLQJ D VFULSWSDWH BODW LZALCS® GW W BDG
ORQJ DV HYHU\RQH VWD\V RQ WKH VFULSW WKLQJV UXQ

$LU WUDIILF FRQWUROOHUV LQ WKH &DQDGLDQ SURYL
ERWK J)UHQFK D3QGLH®QVKSURSHUO\ DFFH@WEBW PR QM
ZKHQ FKHEND@IAKWW WKHP NQRZ \RX SUHIHU JUHQFK

&RQWUROOHUV LQ &KLQD VSHDNDQDBQGIOILORIWW RE RIXC
WRZQHUV ,W{V DPD]LQJ WR IO\ LQWR %HLMLQJ RU ¢
W KR Q W UWRDOMOWIOVQ J RLIQFBR\WY K DODFIMKDJIJHV  WKH\ QHYHU
DQ H[DPSOH RI D ELOLQJXDO $7,6 IURP 6KDQJKDLYTV 3XC
$XWRPDWHG 7HUPLQDO ,QIRUPDWLRQ 6HUYLFH LV D U
JHQHUDWHG WKDW LVLWBRQWRLWWHGS$DW WHDSRBWY F>
UXQZD\V LQ XVH DQG RWKHU JHQHUDO LQIRUPDWLRQ WK
ODQGLQJ 7KH ILUVW SDUW LV LQ (QJOLVK WKHQ UHSHEL
RI VXFK FRPPXQLFDWLRQ

6FLHQWHILFLYRU URE\VHHYD
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1DWLRQDO $YLDWLRQ 8QI
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7KH ,QWHUQDWLRQDO &LYLO $YKDW LRQW PEIDLKHIE
ODQJXDJH SURILFLHQ¥F5VURUXDMANBORBHUDWLQJ RQ |
URXWHV DQG DOO DLU WUDIILF FRQWUROOHUV ZKR
VWDQGDUGY UHTXLUH SLORWY DQG DLU WUDIILF FRQW
XV0LQJ,ERIVEKUD VBIG®RILQ (QJOLVK

YRUPDO HYDOXDWLRQ RI ODQJXDJH SURILFLHQF\ ZL
,&%$2 HIITHFWLYHO\ H[WHQ GOHD® MKKH GHDGOLQH WR

:KDW ZLOO KDSSHQ WR PH LISPCGRSIQRWUDQRE &RION!
YOLJKW &UHZ OHPHMUWRWQOD FRQWDFW ZLWK LQWHUQ
SURILFLHQW LQ WKH (QJOLVK ODQJXDQWRVDW DP $9Q KDD
SURILFLHQF\ LQ VWDQGDUG ,&$2 5DIGRRH7 BIOR SKR QR B/
(QJOLVK SURILFLHQF\URXWWJBFRXDWHIURP RQWHUQDWL

7KHUH IDQHUDXDPYVWNLOOSHRIVSHPWRIU LQJIDIHG
3URIILFLHQW VSHDNHUV VKDOO

X FRPPXQLFDWH HIIHE@QY HON Q QSKRIGHH UDGLRWHO
WRFH VLWXDWLRQV

X FRPPXOIM/A RQ FRPPRQ FROHFOBWHGDW B SAFWNZLW K
FODULW\

X XVH DSSURSULDWH FRPPXQLFDWLYH VWUDWHJL
UHFRJQL]H DQG UHVROYH PLVXQGHUVWDQGLQJV
LQIRUPDWLRQ LQ DOIHQHGE F& QW HIRU N

X XVH D GLDOHFW RU DFFHQW ZKLFK LV LQWHOOLJI

,&$2KDV GHYWQREBGH 3URILFHMBOBO\ 6ED BBHQWDU\ /F

LVOHPHQWD W\ URBHOD W L R QDAS HH YW O R QDG VOHE M B O
JHYHO([SHUW

,Q RUGHU WR FRQIRUP ZLWK ,&%$2 /DQJ>SDORWRWRILI
WDIRREBWUROOHUV DQG DOO RWKHUV ZKR XVH (QJOLVK
URXWHV PXVW EH DW ,&$2 (QJOLVK /DQJXDJH /HYHO

7KRVH ZKRVBVMHIG DW ,&$2 /HYHO  2BHYUWWG RQMHW\ |
\HDUV 7KRVH ZKR IDLO PD\ QRW EH OLFHQVHIG] WR
FDWHJRULHV RKDWARXEHHPHQW® RUGHU WR DVVHVV RQ
OHYHOV

6FLHOWXBHHYUVRB\VKHYD 3K
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7KH PDQDJHPHQW DFWLYLWLHYERIHDR VY FHUDJRUD L
OLPLWDWLRQV RI SHUIRUPHY DVVRFLDWHG ZLWK \
.RUFKHPQ\\ 3 §%

7KH UDSLG GHYHORSPHQW RI WKH JOREDO DYLDWLRQ
LQWHUPHGLDU\ ODQJXDJH IRU SUR IRQY WISRHFD O CARPPX EIHR
WR GLIIHUHQW OLQJXLVWLF FRPPXQLWLHV

7KH FRPSRQHQW RI VDIHW\ RI IOLJKWV DLUFUDIW LV
PHPEHUV RI WKH DLUFUDIW FUHZ DQG DLU WUDIILF FRQW
IOLJKW FDQ@OWBGE WRGGWKH GHDWKV Rl PDQ\ SHRSOH

$LU 7UDIILF ODQDJHPHQW LV ODUJHO\ FDUULHG RXW
PDLQWDLQLQJ UDGLR FRPPXQLFDWLRQ

YRU VXFFHVVIXO LPSOHPHQWDWLRQ RI UDGLR WKH DL
VKRXOG KDYH HWHQWL X RZIOHREUM WR PDQDJH DLU WUI
DLU VLWXDWLRQ DQG PDNH DSSURSULDWH JHQHUDOL]
QHFHVVDU\ SURIHVVLRQDO TXDOLWLHV DQG HPRWLRQD
DIWHU WKDW WR KFRQIHX EWWKHWE Bl OS HOR W

7KH GLDORJXH RI WKH UDGLR GRHV QRW LQYROYH H
FRPPXQLEMWRRERUGDQ¥FRLEHWKHWKBIH WXHWED DUFR QR VG
JHVWXUHV PRYHPHQWYV DQG IDFLDO H[SSRVVLEROLWQ R
LOQWHUIHUHQFH ZKLFK GRHV QRW DOZD\V DOORZ WR Sk
PHDQLQJ FRPSOHWHO\ IDOOV RQO\ RQ WH[W DQG ZRUG
DWWHQWLRQ

,Q WKH ,QWHUQDWLRQDO &LEZBQO $XYH BIWSLHRE V2 K DB/
LQWHUQDWLRQDO UDGLRWHOH S KRQHWARPIPIXR ERDWLLERD €
EH LQ (QJOLVK

$LU WUDIILF FRQWUROOHUV RI RVUKEDHVFRRAP XWKLH D WS E
PXVW ILUVW RI DOO WIM®RIZR QM BBHKEAMBHIIRIE LQ (QJOLVK
FRPDQGV LQ XQXVXDO VLWXDWLRQV VKRXOG NQRZ VSRN

$LU WUDIILF FRQWUROOHUV LQ WKH OLQJXLVWLF DVSH
WKHLU RZQ SURIHVVLRQDO DFWLYLW\ LWROMNGLDV WKW
SURIHVVLRQ KDV LWV RZQ VSHFLILF IHDWXUHV DQG LV W
OH[LFDO LWHPV DQG FRQFHSWV ZKLFK DUH QRW XQGHUYV

3RVVHVVLRQ RI D GHHS WKHRUHWLFDOYPQAREHGUW\RR
IRUHLJQ ODQJXDJW KR DEH\WHWF WK DQDO\]H DLU VLWXD\
FRQFOXVLRQV LV RQO\ KDOI WKH VXFFHVW KDKHVDE QBILR
WKH IRXQGDWLRQV RI SURIHVVILR @R Q WUWRQ O B UOW MO LR EW

6FLHQWLILF MX'SHEXVYXRY D
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6HJUHQHE YD
1IDWLRQDO $YLDWLRQ 8Q]
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6WDQBDDWHRWRVHW RI FRPPRQ ZRUGV H[SUHVVLRC
XVHG LQ WKH PDQRJHPMRXQLEDWRED VSHDNLQJ GXU
VKRXOG QRW EH XVHG EHFDXVH LQ KLJK QRLVH OHYHC
LQWHUIHUHQFH LQ WKH DLU OHJLELORWH RO RSK FD\DH K H
LQWR WKH IRO®RZD@WLRWHPW/SKDEHW VWDQGDUG S|
SKUDVHRORJ\ WHFKQLTXH

$YLDWLRQ DOSKBERWX.Q/F MYWWMEAGE VRK H FIDLOJGF ZYKDLIRK
VKDOO EH VSRNB®PEHSDUDWHG\ LQ WKH WUDQVPLVVL
KHKW YLVLELOLW\ DQG 595 LQIRUPDWL R L\ZKILFAKD O/ K
SURQXQFEDWOQR@UG SKUDVHV DUH SKUDVHV ZKLFK PLC
$7& DQG SLORW PRUH DFPRUDWR® RSHUDLWLBQWI U
FRPPXQLFRWLRRONLMQRXJK WR NQRZ DOO ZRUGV DQG S
NQRZ WKH PHDQLQJ Rl WKHVH ZRUGYV DQG SKUDVHV 2
YRU H[DPSOH DFNQRZOHGJH */HW PH NQRZ WKDW \RX
PHVVDRH UHDG EDFN *5HSHDW DOO RU WKH VSHFLILF
H[DFWO\ DV UHFHLYHG  HWF 1RW OHVVSKRDRHRDGY
WHFK@KIWXHWHRORJIJ\ WHFKQLTXHV ZLOO DVVLVW LQ HQ!
DQG WIDWWRULO\ UHFHLYHG ,W LQFOXGHV VRPH UXOF
JRRG PLFURSKRQH RSHUDWLQJ WHFKQLTXHV DYRLG
GLVWDQFH IURP WKH PLFURSKRQH GLVWDQFKWHKBXOC
QRUPDO FPWQREBD® WRQH DQG VSHDN FOBDHWYH® Q6 WS
VSHHFK QRW H[FHHGLQJHWERUGY SHU PLQXWH

6WDWLVWLFV VKRZ WKDW WKH PDMRULW\ RI DLU FUL
ZRUGV DQG KXPDQ IDFWRUV QYRFKVRM B LBORN@EHERINEL
H[DPSOH D FROOLWRG® UL QVKHQIHQMHNWLIDWLRQ LW ZD
RI WKLV DFFLGHQW ZDV PLVXQGHUVWDQGLQJ WKDW W
WLPH DOO GLVDVWHUV DUMQWIWLIVM FFD® FE B HQMDU Q\Hi
H[SHULHQFH DQG NQRZOHG MW X®XYVE WRRRR&BEBW R D
IXWXUH WUDJHGLHV ,JQRUDQFH RI 6WDQGDUW SKUDV
SLORWYV DQG $7& WDNH IOHFRKWEFWHRWRWU B L IXDWWR Q
FRXUVHV VKRXOG EH DV FORVH DV SRVVLEOH WR Wt
VHUYLFHV

BFLHQWLILH D.RYIRCH U
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M>D

.KDOHWVN\\ <
1IDWLRQDO $YLDWLRQ 8QLY

+($5%%. $1' 5($'%$&. (5526 ,1 $9,%7,21
5$',2&20081,&%7,21

7R HQDEOH WKH WUDQVIHU RI FOHDU DQG SUHFLVH LQI
DUH UHTXLUHG ,Q DYLDWLRQ FRBRPXQUEFW W WR) \LIVI DY\ H YK/
FRPPXQLFDWIQR®LEHMWDHILF &RQWUROOHUV $7&2V DQG Sl
IDLOV WR LGHQWLI\ DQ HUURU WKDW RFFXUV GXULQJ FRP
SURFHVV DQG IURP WKHUHLQ WKH\ DUH ERWK XQDEOH WR
WKHQ RFFXU DQG FRQVHTXHQWO\ OHDG WR D PRUH VHULF
IDFLOLWDWHG E\ WKHVH HAWKWR®Y&2QGHRPFXQVFIWWHROQQIR
PDQQHU WKDW LV HIILFLHQW IRU KL P HPX\WM UNVRD VEZ UMV\M RR?

Rl UHDGEDFN HUURUV WKDW RFFXU ZKHQ WKH SLORW
DVVRFLDWHG ZLWK KLJK VSHHG IDVW GHOLYHU\ E\ WKH $
FRPSOHWH EHWZHHQ WKH $7 &2 URPGWKKHSS IORRWU B TX LUHHY
E\ WKH FRQWUROOHU 7KHVH FRPPXQLFDWLRQ HUURUV FI
SV\FKRORJ\ DURXQG KHDUEDFN HUURUV DV ZHOO DV PXW)
HQYLURQPHQW DQG WKH ERRBWVF RBORMRQ LEFDIVDLURDE OH WR (
WKDW FDQ UHGXFH WKHVH HUURUV ZLOO OHDG WR EHWWF

5HDG EDFN LV KHOG LQ WKH VKRUW WHUP PHPRU\ DOV
7KLV ZRUNLQJ\PKHPWRW\ RMIDFLW\ RI DERXW LWHPV  7KI
PHPRU\ LV RYHUORDGHG ZLWK D ORW RI LQIRUPDWLRQ D
VHQVH RI WKH LQIRUPDWLRQ )RU WKH $7&2 WR FKHFN WK
WR FRPASIDHW HQLWLDO LQIRUPDWLRQ ILUVW FRQYH\HG WR \
WKH EUDLQ WR GR WKLV LW WULHV WR uSDWWHUQ PDWFI
EUDLQ FRQVLGHUV WKH OHQJWK RI WKHHPHV D B MK IS LQWKPE
RI SDUWV LQ ERWK RI WKH PHVVDJHV +RZHYHU LQ DQ HQ
RI WKH DLU WUDIILF FRQWUROOHU ZKHQ WKH\ KDYH WR FF
WDNHV VKRUWFXWV DQG D RAHRVR| PRKHH ARH VD/® IH5 S,W\R [P I
HUURUV JR XQQRWLFHG

JRU WKH FRPPXQLFDWLRQ ORRS WR EH FRPSOHWH EH
UHDGEDFN IURP WKH SLORW UHTXLUHV D puKHDUEDFNY E\
FDQ EH DYRQBBIGOE\XQGHUVWDQGLQJ WKH SV\FKRORJ\ DU
PXWXDOO\ XQGHUVWDQGLQJ HDFK RWKHUYV RSHUDWLQJ
SURFHMWY FRQFOXVLRQ ZH WKLQN WKDW DGYDQFHV LQ W
DVVRFEDWK ®WHDG EDFN HUURUV 7KH PRVW VLJQLILFDQW
&RQWBRORWUGDWD OLQN KHRWPH XD IFDVRLRE HOHPHQW RI \
H[FKDQJH LV UHSODFHG E\ GLILWDO WUDQVPLVH®R® ,Q R
WR DYRLG VXFK FRPPKPL AMWLERE SHDUHVW IXWXUH

6FLHQWLILFVXBSHRYRORIOHFW XL



:?JHG:<1=:P1CG1 KBKL?FB
?E?DLJHG1D: L: :?JHDHKF1QG1 KBKL?FB MIJ:<E1G

M>D

/ILQQ\N 2 6 )HGLUNR
1DWLRQDO $YLDWLRQ 8QI

(1*/,6+ ,1 678'<,117(51$7,21$/ 7(&+12*,(6

W LV NQROPIDFW WKDW (QHIOFIODQIMWPOHHP REWNKE :
ZDV ILUVW VSRNHQ LQ HDUO\ PHG L HYID@ X Q JQD@E D Q,t
RIILFLDO ODQJXDJH RI DOPRVW  VRYHUHLJQ VWDWHYV
LQ VRYHUHLJQ VWDWHYV L QFOXIGH @D MWKHGS QW\WWE V. L @I
,UHODQG 1HZ =HDODQG DQG D QXPEHU RPIR&BRPLFERE} D Q
QDWLYH ODQJXDJH LQ WKH ZRUOG DIWHU 0DQGDULQ
VHFRQG ODQJXDJH DQG LVKMQ(RURSHDQ ®@QRRRDIACRR
1IDWLRQV DV ZHOO DV RI P DIQN \ZH PIBRG/R WICDQL \ R WA R\
HYHU\ZKHUH

:H DUH OXFN\ WKDW HQJLQHHULQJ LV ZLGHO\ VSUF
(QJOLWVKRWH DUH*HUWPQEMHW KHUBOIZHGIBQ DQG RWKHU
H[FHSWLQJ -DSDQ 7KRXJK DV VWDWLVQIIOCRVBKDNLQQ
SHRSOH LV HYHQ KLJKHU WKDQ LQ 86% $00 WKHVH F
GHYHORSPHQW RI HQJLQHHULQJ LQ WKH ZRUOG

7KH JSHDWHQW RI XVLQJ (QJOLVK LQ HQJLQHHULQJ
VWXG\ LQWHUQDWLRQDO WHFKQRORWLHV DQRR® RPSBIR
WR OHDUQ VRPHWKLQJ QHZ LQ WKLV VSKHUH DQG WR
WR/KH IDFW WKDW (QJOLVK LV RQH Rl WKH PRVW VSUH
OHDUQ LW LI \RX ZDQW WR GHYHORS \RXU NQRZOHGJF

'LWKQJOLVK LW V HDV\ WR FRPXQLFDWH ZLWK IR
H[SHULHQFH
7R SURMHFMO DJ@GODUJH LQWHUQDWLRQDO HQJLQHHUI
&ROOLGHU RU VRPH VSDFHFUDIW LW LV QHFHVVDU\ Wi
WKHP QHHG WROVSKDWR FRRSHUDWH 2WKHUZLVH
PLVXQGHUVWDQGEQOWD EVHWWIRPM GLITHUHQW FRXQWULH)
GHIHQG GRFWRUDO

7R FRQEGH ZH ZDQW WR VD\ WKDW ODQJXDJH L\
HQJLQHHULQJ ,W LV XVHG LQ PDQ\ SURMBFWYSBLERD VQ
XQGRXEWHGO\ LW SOD\V D VLJQLILFDQW UROH LQ RXL
LQIRUPDWLRQV DQG LGHDV WKURXJK RXW WKH ZRUOG

6FLHQWLILFVXBSHRYROROHFW


http://library.kpi.kharkov.ua/scripts/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=5&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=0&S21P03=U=&S21STR=629.735.33%28062%29
http://vk.com/away.php?to=http%3A%2F%2Finventions.So

09 Fe'@jh"ggZmdhj\hdbg@ din_j_gpfheh”"bo mqg_gbo « kim~_gle\
©IHE1L KMQ:KG1 IJH;E?FB G:MDB?

M>D

*RO\DV K
1IDWLRQDO $YLDWLRQ 8QLY

581:$< 2&&83%1&< 7,0527

1RZDGD\V ZKLOH DLU WUDIILF FRQWLQXHV WR JURZ |
IRU SUREOHPV RI DLUVSDFH RYHUIORZLQJ DQG FRQJH\
WHUULWRULHV 7KH VHFRQG SUREOHP OHDGV WR LQFUHLE
ZDVWLQJ DQG VR RQ $ ELJ DPRXQW RI GHSDUWXUHV D
UXQZD\WV ,Q RUGHU WR PDLQWDLQ WKH DLU WUDIILF IOF
SRVVLEOH RYHUIORZ LQ WKH V\WVWHP WKHUH ZHUH DS
FDSDFLW\ FDOFXODWLRQV 7KHVH SURFHGXUHV\KHOS W|
DW WKH DLUSRUWY WR ILQG SDUDPHWHUV ZKLFK VXSS
LQWHUHVW LQ DGYDQFH DQG WR NHHS WKH RYHUDOO RS

7KH DUULYDO FDSDFLW\ RI D VLQJOH UXQZD\ LV GHI
ODQGLQJV WKDWPHABQLEHDSHWRQ SHULRG RI WLPH ZK
VHSDUDWLRQ UHTXLUHPHQWY XQGHU FRQWLQXRXV GHPI
DUH GHSDUWXUHV VHTXHQFHG L@ UEHWRBH®SDBUQY DKDW
LQFUHDVHG 5XQZD\ QHKE FOXI KASKKHV QAP BHULRI DLUFUDIW
SHU XQLW WLPH 7KURXJKSXW LV XVXDOO\ OHVV WKDQ
QHFHVVDDU WLIOWDIOUVSDFLQJ ORZ GHPDQG KRXUV DQG F}
GD\

7KH SURFHVV EHJLQKHI W \RXMWQDURPRQ DLUSRUW $LU
VHTXHQFLQJ DUULYLQJ IOLJKWVY ORQJ EHIRUH WKH\ UHD
RQ ILQDO DSSURDFK WKH SUHYLRXVO\ LQWURGXFHG ZD!
'KHQ DLUFUDIVW\OPRFRXSDROY SOD\V D UROH LQ GHWHUF
ODQGLQJ FDQ WDNH SODFH 7KH WZR PDMRU HOHPHQWYV
ZDNH YRUWH[ VHSDUDWLRQ UHTXLUHPHQWVYV DQG UXQZ
KRZHYHU DUH LQIOXH® DG IED ERDHQA RWNMH YRUWH[ VHSD
GHSHQG RQ WKH VHTXHQFLQJ RI GHSDUWXUH DQG DUUL
RSHUDWLQJ DW WKH DLUSRUW :HDWKHU FRQGLWLRQV L
UXQZD\ RFFXSDQF\ DRGVRXIQZDN BQWMVIHFW RQ 527

$FKLHYLQJ WKH RSWLPXP FDSDFLW\ IURP HDFK UXQZ
PDQ\ IDFWRUV ERWK WDFWLFDO DQG VWUDWHJILF ,Q R
HVVHQWLDO WR PHDVXUH WKH HIITHARWYPRIQ FK DRIJM\K HD Xt
527 ZLOO KHOS WR UHGXFH VHSDUDWLRQ ZKLFK ZLOO KF
ZLOO KHOS WR GHFUHDVH GHOD\V ZKLFK DUH FDXVHG E
WUDQVSRUWDWLRQV PRUH HRADHFWLYH UHJXODU DQG HFI

6FLHQWLILFVXBSHRYRORIOHFW XL



:?JHG:<1=:P1CG1 KBKL?FB
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M>D
6XVKNR 2 $
1DWLRQDO DYLDWLRQ X

1(: 3(<(6" )25 $,525&(6

1RZDGD\V (QJOLVK LV FRQVLGHWHG W RIDLRIQR® HQV D C
ZKLFK DUH URVSIRERXWOH RI ZRUOG V WRWDO *13 JUR
ODQJXDJH LV QRW RQO\ D SRZHUIXO PHDQ RI FRPPXQL
SHRSOH WR XQLWH 7KH FRIOROHF¥WLLR®GDZR HR JRIQKIHIKO \ |
ZRUOG PBIGMW FRQWULEXWLRQ LQWR GHYHORSPHQW RI
ORUHRWKH ODQJXDJH EHKDYLRU LQKHUHQW WR VXFK D
VSHFLDOL]JHG XVHV Rl (QJOLVK WKDW LV FROOHFWLYH
EHHQPW RI LPSRUWDQW DQG FUXFLDO GHYHORSPHQW)
DLUFUDIWCV FUHZ WKURXJKRXW WKHVH \HDUV EXW W]
LV *RRJOH *ODVV

7KH SXUSRVH RI WKLV ZRUN LV WR UHVHRUWRMKL AWK IR
LQWHJUDWLRQ RI *RRJOH *ODVV LQ DYLDWLRQ ILHOG
(QJOLVK

+RQH\ZBQBPHULFDQ PRROQVDRFPWEBRMID SHHULQJ LQV
IXWXUH RI ZHDUDEOH WHFKQRORJ\ ZLWK D DRRJOMR*
FRQQHFW IOLJKW DWWHQGDQWY ZLWK DQ DLUFUDIW{\
6HOHFW &DELQ ODQDJHPHQW 6\WWHP 7KH UHVHDUFK!
LOQWHUHVWHG LQ KDYLQJ WKHLU KDQGV IUHH WKURHX
DWWHQGD QWHHDZRD ®RVSHUIRUP URXWLQH WDVNV DUR
ORZHULQJ WKH VKDGHV RU GLPPLQJ WKH OLJKIWH W
XSGDWHV RQ ZHDWKHU FRQGLWLRQV IOLJKWSS$DWK PD

3RVVLERUBHUVFHQDULRV IRU WKH WHFKQRORJ\ XVH
ZRUNLQJ RQ WKH JURXQG KHOSLQJ YHFWRU ILJKWHU C
DQG UHVFXH PLVVLRQV DQG FRPEDW FRQWUROOHU
RYHUKHDG DQG JURXQG WURRSV LQ FRPEDW VXSSO\

'LWK *ODVV VROGLHUV ZRXOG EH DEOH WR DFFHVV
EHIRUH HOLPLQDWLQJ WKH GHSHQGHQFH RQ ODSWRS\

6FLHQWLIVRAY BSHRYRO OHFW
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M>D 1

.UHSDN ',
1DWLRQDO $YLDWLRQ 8QLY

$9,$7,21 (1*/,6+ )256281' $,53257 6(59(6

'H ZRXOG OLNH WR VWDUW ZLWK SRLQWLQJ RXW WKD\
ZKLFK KDHYQ{ GHVLJQHG IRU DYRLGLQJ RI DYLDWLRQ FDWI
PDLQ UHDVRQ IRU DYLDWLRQ DFFLGHQWY DQG LQFLGHC
DFFLGHQWYV LV FRQVLGHUHG WR EH WKH LQVXIILFLHQW ¢

6R ILUVWWRIVDIORSRUWDQW WR PHQWLRQ WKDW DYLD!
RIILFLDO ODQJXDJH RI DHURQDXWLFDO WHOHFRPPXQLF
EHFRPLQJ D SLORW DQ $7& RU MXVW DQ HQJLQHHU LV
WKH ,&$2 GRFXPHQWV

W LV LPSRUWDQW WRR RE G WILLRIB RAUKNDSNDHEALR)L ¥ iH W YEHF ® |
&DWHHDPS VHBYVUFHQJIHULWOWY RBSHHUDWLRQ VHUYLFH 7K
VKRXOG NQRZ (QJOLVK DV WKH\ ZRUN ZLWK GLIIHUHQ
LQVWUR®G IRU ZKLFK LV FRPPRQO\ ZULWWHQ LQ (QJOLVK

&DWHURRG IRU SHRSOH ZKR VXIIHU DQ\ VHULRXV

RWKHU DV VXJDU RU MXQN IRRG PD\ FDXVH D GLDEHW
DQDSK\ODFWLF VKRFN

3XVKERFMNM PRUH IHHBRBWID QW (QJOLVK ODQJXDJH SURI
ZKR SHUIRUP SXVKEDFN DV WKH\ UHFHLYH LQIRUPDWLF
PLVXQGHUVWDQGLQJ FDQ EULQJ DQ DLUFUDIW WR WKH U
RU VRPH RWKHU GDRDHKRIXYHOLWXDWLRQ

3DVVHQJIHU K/Hi WYKLIFGI) LV WKDW DOO VHUYLFHV WKDW
ZD\ VKRXOG NQRZ (QJOLVK 7KH UHDVRQ LV WKDW LQ W
KDOI RI SDVVHQJHUV DUH IRUHLJQHUVJ EBIBGZILD\O/ KD SH
LI VRPHRQH RI WKLV SHRSOH GRQYW NQRZ (QJOLVK EXW

%HVLGHV DV IDU DV ZH DUH FRQFHUQHG HYHQ IUHLJK
UHDVRQ IRU VXFK D GHFLVLRQ LV D FDWDYWNRISKH :
Eu V}VAQRUJRFFDQ IUHLJKW KDQGOHU GLGQYW KDYH DQ
FRXOGQTW UHDG WKH LQVWUXFWLRQV IRU WKH FORVLQJ
NP H[SORVLYH GHFRPSUHVVLRQ KDSSHQ@RBGY R® WHKH ¢
RXWVNLUWV RI (UPHQRQYLOOH $00 LQ DOO SHRSOF
PHPEHUV )RU D FRXSOH RI \HDUV WKLV FDWDVWURSKH
WKH UHDVRQ RI QRW NQRZLQJ WKH ODQJXDJH

7R VXP HYHU\WKL QMK SVRHVDR XAOKDWLHYHQ FDWDVWUR
WKH\ VKRZ GLVDGYDQWDJHV DQG KHOS WR LPSURYH V
DYRLGDQFH RI SHRSOHfV GHDWK

6FLHQWLILFYXBSHRYRORWOHFW XL



:?JHG:<1=:P1CG1 KBKL?FB
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M>D

<XGDNRYRKHOWVRYD 1
1DWLRQDO $YLDWLRQ 8QI

3,/27 68,&,'( $6E621 2) (0(5*(1&<6,78%$7,21 21 %2$5"

W LV TXLWH UDUH IRU DQ DFFLGHQW WR EH H[SOD
PLVKDS LV WKH FRQVHTXH Q FH RU GH B RAUY X GEERRVFY HRLVQD \
EHWZHHQ WKH PDLQ FDXVH DQG D QXPEHU
7KH PDLQ URRW FDXVH LV KXPDQ HUURU ,Q RUGHU W
DFFLGHQWY FUHZV DUH UHTXHVWHG WWR FRPOGIREZLD AU
IDLOXUHV EXW WKHVH DUH OHVV OLNKBUHKHOH LWK FIR R
RI DYLDWLRQ DFFLGHQWY FRQFHUQLQJ KXPDQ IDFWRU

D KLMDFNLQJ DQG RU DLUFUDIW WKHIW

E LQWHUIHUHQFH ZLWK D FUHZPHPEHU H J XQUXO

FIOLJKW FRQWURO LQWHUIHUHQFH

G UDPS UXQZD\ WD[LZD\ VHFXULW\

H VDERWDJH

| VXLFLGH DQG

J DFWV RI ZDU

JHWJV FRQFLGHU WKH SUREOHP RI SLORW VXLFLGH I
ZRUOG 7KH OLNHOLKRRG RI D SLIHRWIQ PH QWDX0 MA@
LV ORZ PHQWDO KHDOWRNORI HMDHZXDMMAGVWQL |
PHGLAFDWWLIL QWML R/XITRULQJ IURP SV\FIORW\V G MHR/UHE
PDQGHASUHVVLYH LOOQHVV RU VXEVWDQFH GHSHQGHQF
IO\ DQ DLUOLQHU &DSWDLQV DUH UHTXLUHG WR UHQF
RIILFHUV HYHU\ \HDU +XQGUHGV RI+RARSDHY JHRW¥F LLGH ©
WKLV VRUW VWLOO KDSSHQ DURXQG WKH ZRUOG

7KH PRVW IDPRXVH H[DPSOH LV B6LONS$SLU )OLJKW
FUXLVLQJ VPRRWKO\ RYHU ,QGRQHVLD DW IHHW
GRZQ GLYLQJ DW OAX SIQUWMRQLW WPHDNWKHG LQWR D ULY
DERDUG 1RZDGD\V DFFLGHQW LQYHVWLJDWRUV DUH
SRVVLELOLW\ WKDW WKH FDSWDLQ RI WKH SODQH PI
VXLFLGH GLYH 7AKHERIFNSEFWUBRIU DSSHDUHG WR K
GLVFRQQHFWHG DQG WKH SLORW 7VX :D\ OLQJ GLG
QRVHGLYH 6SHFXODWLRQ WKDW 0U 7VX KDG FRPPLW
KLP KDV FLUFXODWHG BXWH K IVV. @FRWWEKHH BURIVIKF LD O O\
QRZ

6FLHQWLILFtVXSHRIYRO®ROHFW
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M>D

;}ehmkh\z / K
Dejh\h]jZ~"kdZy evhlgZ®@:EidZD«jfryh]jZ"

J?DHF?G>:P12 A HRIGXY 1GRHFH<GH2FMHGRLD:LB<GH?2
DHFI?L?GPE2C;MLG1OBKI?LQ7<1A A:;;?AI?Q?GGY
IHEVHL1<

M gZr qZk iblZzggy [_ai_db Z\eZpe€ \bjermxlvky \ i_jrm
Z\IhfzZlbazZpe+€ jh[hlib |Ibf kzfbf af_grmxqgb \ieb\ ex*kvdh]h nZz
nmgdpe+€ yde g_h[o**gh \bdhgm\ZIb [_aihk_jeafgwheexfdblyes Z
liZzxlv ~Ze_dh g_ hklZggx jhev \ Z\eZpe€ M ~Zgec klZlle fh\Z
kisedm\Zgge Z\eZpecghlh i_jkhgZem :dimZeyghkdv™betdxh[mfh
mkmg_ggy g_\e"ih\e~rghkl_c fe¢" ihklecgh ajhklZxgbfb \bfh]Zfb
dhfmgedghi€\ dhfi_I_gpe€ Z\eZpecgbo nZoe\pe\ ¢ g_"hklZIgv
ijhp_khf €€ dhgljhex IZ nhjfm\Zggy

F_Ihx g9Z\gzZggy -¢gha_fgbo fh\ m i-"]hlh\po Z\eZpecghlh
"hkylg_ggy e<grhfh\gh€ dhfmgedZlb\gh€ dhfi_l_gp+*€ H\heh”
kisedm\zZggyf [MZlkZki_dlgbc Z dhfmge dZIb\gZ dhfi_l_gpey
m ydhkle [Z°Zgh]lh j_amevIZlyWbgZ\4dAggdyg_ [Z]Zlhdhflhg gl
ljZ\bevgh kdezklb ijh]ljZzfm gZ\qZggy fh'gZ leevdb fZxgb ~Zg:
ierkmfdh\hfm j_ameviZle G_h[oibgHtjlleljelE \opt=gedb <grhfhlgh:
dhfmgedZIib\gh€ dhfi_I_gp*€ ~ey Ihlh sh[ \ ijhp_ke+ €€ nhjfm\Zq
Zki_dlzf egrhfh\gh]lh kieedm\Zggy yde fh mlv [mlb ihl_gpecgl
\bjer_gge ijhn_kecgbo azZz\"Zgv

lkgmxlv jeage \ZjeZglb hpegxéhgegygy\dphhx ;eevreklv a gb
fZxlv nhjfm ibkvfh\hlh I_klm\Zggy 1Zd yd p_c kihke[ i_j_"[Zg
[_aijbkljzkgbc ¢« g_mi_j_~"_gbc ijhp_k hpegdb :e \eg fZ}
GZijbdez™ \ ~Zgec nhjfe g_ fh gZ hpegblb \bfh\m r\b~rde
liZfetbgqgm ijZ\bevgeklv fhib dhfmgedZlb\gm \aZ}fh”ex ;_a 1
ihdZagbdes\ \heh”eggy fh\hx g_fh eb\h ie*]JhIm\ZIlb Z\« Zp-cg
G_h[oe~rgh [eevr ih\gZ kbkl_fZ hpegx\Zggy ydZ [m”_ ih\ge
Zki_dlb \heh”eggy egha_fghx fhRwxgZkihjdx @€ yde } dexqgh\bf
ijhp_ke ie*]hlh\db kZf Z\ eZpecghlh i jkthem

Jh[hIZ‘bkl lg_t42 aZ[ _Gqhegglylsfiz} jy~ hkh[eb\hiHdec
g_h[o*~gh \JZohJ\th‘ﬂﬁjlbn\ZgghpI°ng\Zgggr°hfh\gh€ dhfmgedZIb\gh€
dhfi_|_gpG€ijbdezZg_a\ _ebdbc hjkyhlb a ~hdmf_gd8KgmXx
ihlj_[Zjb~eeb[bevr_ m\hth]jZn\skhc qZkrggeehle\Bki_lqg_je\
pP_9_1} g_h[o-"gbf

Ih\gZ kbkl_fZ hpegx\Zggy *cgrhfh\gh€ dhfmgedZIb\gh€ dhfi
kdeZklb \bq_Jlgm dZjlbgmh i\lhe hkeggly] *gha_fgh€ fh\b : 1z
ihkem blv  hkgh\hx 7~ey nhjfm\Zggy kljzZI_]*€ is~]hlh\db
\eNih\erZxsbo \bfh]Zf egrhfh\gh€ dhfmgedZIb\gh€ dhfi_Il_gp-€ .

GZmdh\bc dtH\ghtZeh\ \kd2"Zq



:?JHG:<1=:P1CG1 KBKL?FB
?E?DLJHG1D: L: :?JHDHKF1QG1 KBKL?FB MIJ:<E1G

?E?DLIHG:
M>D

&KHUYRQ\BN
1IDWLRQDO $YLDWLRQ 8Q

0(7+2' 2) 7+( 3/$1(75%$-(&725< '(),1,712$&&25",1* 72
$&2867,& 12,6( 0(568(176

7KH GHYHORSPHQW RI VFLHQFH FDXVHG WKH FRQVW
UHVHDUFK (DFK RFDWXBWHR YHAHKRGAM GH VSHFWUXP R
DERXW LW %XW WKH VSHFLDO SODFH LV RFFXSLHG
ORFDWLRQ UDGLR ORFDWLRQ YLVXDO REVHUYDWLRQ
LQIRUPDWLRQ UHWDHIBU¥R RRQGLWLRQV

7KLV ZRUN LV GHGLFDWHG WR VSHFLDO PHWKRG |
ORFDWLRQ UHO\LQJ RQ LWV QRLVH 7KLV PHWKRG LV
DFWLYH ORFDWLRQ DQG SDVVLYH ORFDWLRQ

,Q DFWLYH ORFDW L RHQU DWKIHRQID O UHHO WRIRQR/S/ WUDQ
ORFDWHG LQ D RQH RU GLIIHUHQW SODFHV 7KH WUDC
VLIJQDO LV UHIOHFWHG RU UHWUDQVPLWWHG EDFN W
3DVVLYH DFRXVWEK QRFOWHRQQZWKLYV ZRUN PHDQV
ZKLFK UHFRUGV WKH QRLVH HPLWWHG E\ DOO WKH RE

7KH DXWKRUV WU\ WR H[SODLQ WKDW ZLWK WKH
SRVVLEOH WR PHDVXUH VSHHG WHRRWY GRL QDK Q FOLY/G R
FRRUGLQDWHYV GHWHUPLQDWLRQ FDQ EH XVHG LQ OR
FDQ EH XVHIXO IRU HFRORJLVWYV IRU HQYLURQPHQWD:
DERXW WKH QDWXUH RI WK H R® IDER X W XDIFBIF UTIKINV L\QS F
IRU GLITHUHQW SXUSRVHV 7KXV WKLV PHWKRG LV YH
GLIIHUHQW VSKHUHV RI RXU OLIH +RZHYHU WKLV SI
ORFDWLRQ WKDW LV WKRIFRPSKWIW LRRRR B G DQ DIMUHWV

3DVVLYH DFRXVWLF ORFDWLRQ FRQQHFWV WKH QR
EURXJKW E\ LW 7KLV LQIRUPDWLRQ LQFOXGHV WKH FI
VSHFWUDO DQDO\VLV DQG ILOWHUREDIWLR Q \R IS R\KHL RE
QHDU WKH UDGDU LQ VHSDUDWH WLPH PRPHQWV

8VH RI WKH DPELJXLW\ IXQFWLRQ LQVWHDG RI D
SRVVLELOLW\ WR REWDLQ VLJQDO SURFHVVLQJ DOJR
DLUFUDIWHWKIAW WKH SRVVLELOLW\ RI XVLQJ DQWHQQD
PLFURSKRQHV DQG KLJK GLVWDQFH UHVROXWLRQ

7KLV PHWKRG KDV DGYDQWDJHV DQG GLVDGYDQWD]
FRVW RI LQVWDOODWLRQ PDNHV SDMNVLYKHOWRIERDSADLLA
FRRUGLQDWH GHWHUPLQDWLRQ DOJRULWKP JLYHV W
DQ\KRZ DQG WR DGDSW LW IRU YDULRXV VLWXDWLRQV

6 XSHUY¥)L VOO RYWVN\BRURI
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DZrdz~ZfhAZ
GZpehgZevdpe Zdbc mge\ Dby _|

:DMKLBQGBC F?LH>IKIKK:GGY 1GL?GKBGHRHKISM

>bklZgpecg_ ahg"m\Zggy ZIfhkn_jb a\mdhibfpeb\befpfbpazcf
e h[mfh\e_gZdlZfb kbevgh€ \azZ}fh”"«€ pbo o\bev a ZIfhkn
\by\ey}lvky gZ[Z]Zlh kbevger_ e_dljhfZeyslgbo ol\bev [eevrhk
h[ezkl_c ki_dljz <« Ilhfm ~ey ahg”m\zZggy fh _ [mlb \bdhjbklZ¢
ZiZjZlmjz

Ko_fb kh~Zje\ fZxlv ijZdlbggh Im °~ kljmdIimjm ih[m~h\b
jZ"ehehdZlhjes\ <enrfeggeklv ihey]Z} \ 7eZiZahgklhlbdhjbklh\i
neabqggbo ijbgpbiZzo ihdez”_gbo \ \tbkgthflerg xi\jiDeggjn€\ ijbchfm
o\bev 1_j_\Z]lb Zdmklbggbo f_Ilh~e\ aZkgh\Zges gZ \bkhdec gm
o\bev "h afeg iZjZf_lje\ ih\eljy

Hkgh\gbfb g_"heedZfb Zdmklbggh]h ahg”mipoegwylhlhbavdbc
kblgZem « g_"~hklZlgec jhalblhd I_hj_Ibggbo hkgh\ neabdb jh
o\bev \ g_h~ghjergec jmohfhfm k_j_"h\bse e« ~bgZfedb KkZf}
ahdj_fz \ hrghfm a gZc[eevr kdezZ~gbo \biz~de\ ydbf } "bgzZ
ijbdhjrhggh]lh rZjm

< A"Zgec jh[hle [m\ jhajh[e_gbc _dki_jbf_glZevgbc Zdmklbq
"hkee~rgbpvdbc ajZzahd kh”Zjz >hiie_je\kvdbc Zdmklbggbc
\bdhjbklZggyf j_ZeeaZp+€ ~"_ydbo Zelhjblfe\ nhjfm\Zggy kb
h[jh[db azZ ~hihfh]lhx ijh]jZzfghjhggayzZ[_ladadbc "hiie_je\kvdbc
Zdmklbggbc ehdZlhj \ ih"Zevrhfm ~ha\heblv ~“bklZgpecgh \b:
jmom pee_c 1Z ~"Zklv fh eb\eklv ih[m"m\Zlb ajea r\brdhkl_c |
\erghkgh \enN \e2kbhgbklZggy rmfhih]h kb]J]gZem ~halhebeh ijt
ahgixqghlh 1Z \e~h[jZ  _ghlh kb]lgZee+\ a”eckgblb klbkg_ggy \«"[
Ibkyqge jZae\ o Ibf kZfbf ie*\bsblb jha”eevgm a”Zlgeklv yd ih ’
Ahiie_je\kvdhfm akm\dnr\bdlkIx

>ey iheeir_ggy jha“eevgh€ a~ZlghXklr\bHid i & vhgcrkkdbgghfm
ehdZlhje \bdhjbklh\m\zZ\ky rbjhdhkfm]h\bc kblgZe < jh[hle
hilbfZevgbc ahg"mxgbc kbl]gZe vydbc \ ih”"Zevrhfm [m”_ \bdh
\bagZq_ggy r\bhf@hkdbZzZgbc kblgzZe yley} kh[hx rbjhdhkfm]
"bkdj_lgbc kb]ypZerme

< jh[hle [m\ ijh\_~_gbc _dki_jbf_gl gz kl\hj_ghfm fzd_I+ g
[meb ih[m~h\Zge ]jZnedb aZe_"ghkle r\b~rdhkle peees \e~ €€
_dki_jbf_glm ijh\h~"bebky h[gbke_ggy \azZ}fgh€ nmgdp+€ g_
kb]gZee\ \ "eZiZghigle \Z2v f_lje\ ~h f_ljs\ Z 1Zdh" r\b~dhkl_
~h f k

< j_amevlZle ijh\_"_gh#§hjajtlée_princ dib\gbc f_I_hjheh]eqggbc
ehdZlhj gbavdh€ \Zjlhkle m ihje\gygge a jZ"ehehdZlhjzZfb
kihkl_je]Zlb aZ hiz"Zfb gz Btkd 2l«ghkhZ\g

GZmdh\bc dxjk\gbdgeptdg” | _og "oAmgl
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M>D

*LUQ\PN
IDWLRQDWLRQ 8QLYHUVI

6<17+(6,6 2) 352*5300%%/( 1$12(/(&7521,& '(9,&(6

7KH FRQWUDGLFWLRQV EHWZHHQ W5 HBLIPQ QIDWH & QN
WKH GHYHORSPHQW RI SURJUDPPDEOH QDQRHOHFWUR
ZRUN FDQ EH FKDQJHG DW WKH UHTXHVW RI WKH GHYFH
WKDW LV E\ FUHDWLQJ WKH DULW KEPOHW LHFDOWRIWLIFVF L U F X
7KH PRVW SURPLVLQJ DUHD Rl QDQRHIXIQFWURQ DR
VXEV\VWHPVY ZKHQ RQH PRGXOH FRPELQHV D ODUJH Q
IXQFWLRQDO XQLW LQWHQGHG WR LPSOHPHQW WRPSO
VDWLVI\ WKH IROORZLQJ EDVLF UHTXLUHPHQWYV
KDYH D PLQLPXP QXPEHU RI HIWHUQDO FRQQHFW
KDYH D KDUGZDUH FRPSDWLELOLW\
XVH WKH VDPH W\SH RI FHOOV LI LW LV SRVVLEOI
KDYH D SURSHUW\ HIWHQVLRQ WKDW LV WR KDY
7R LPSOHPHQWN\YWWHPDVEDIH VWUXFWXUH DGDSWLYFL
EH DEOH WR SURJUDPPDWLFDOO\ FKDQJH WKH WHFKQ
RU EHIRUH ZRUN ,Q WHUPV RI FKHDSHQLQJ RI QDQRHC(
UHOLDELOLWANRWMKHYKRX® G EH SHUIRUPHG RQ WKH
VDPH FRQILIXUDWLRQ RI FRQQHFWLRQV EHWZHHQ FHO
SURJUDPPDEOH QDQRHOHFWURQLF GHYLFH ZKLFK F
HOHPHQWY 80( GXO\ FRQQHFWHGXWRGHD¥KVRIAKIFEHO L

PDMRULW\ DGDSWLYH V\VWH[PV[ ds$6 A DORUPR@MW ERQD O
UUU DUH VXEPLWWHG WR WKH LQSXWV RI 80(

)LJ %ORFN GLDJUDP RI D XQLYHUVDO SURJUDPPDE
6FLHQWLILF+X2X SHHO/QBNKR'U
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$]QDND\H{ D
1IDWLRQDO $YLDWLRQ 8QLY

237,&$/ 0(7+2'6 )25/(&7521,& 352&(®6(19(67,*$7,21

7KH PRGHUQ DLP RI DQ\ WHFKQRORJ\ OWMA\ORBDMLELID
PRUH HOHFWULFDO RU RSWLFDO HOHPHQWYV ZLWKLQ WK
FLUFXLWYV ZKLFK LW WXUQ WR LQFUHDVH WKH HIILFLHQF
FRQVHTXHQFH RI PLQLDWXUL]DWLRQUWRSWHFID\O 05 IQHE R R
PDWHULDOV ZLWK WKH VL]H OHVV RU LQ WKG@REQGHU |
FKHPLFDO PHWKRGV ZLWK WKH KHOS RI ZKLFK LW LV SR
HOHFWURRSWLFDO HIIHFWV E\ VSH¥HILLIHDMW \ LAK\R AARIQRF
DQG FRPSRVLWLRQ DW WKLV VWDJH UHDFK LWV OLPLWI
PDWHULDOV FDQ EH DOWHUHG QRW RQO\ E\ FKDQJLQJ W|
ZLWK WKH KHOS RI DUWLILFDDORR QVIDIXARUN IQRQL WX FKHRY
RI LWV VXUIDFH ,W VKRXOG EH QRWHG WKDW LQ WKLV
FRQILIXUDWLRQ VKRXOG EH OHVV RU HTXDO WR WKH ZIL
WKH FDVH ZKHQ WKHRIJARB8HMHGFPDWHUJHWO DUH OHVV W
LQFRPLQJ OLJKW WKH RSWLFDO UHVSRQXRPRIHWRHRKR RPD W
DQG FDQ EH WKHRUHWLFDOO\ GHVFULEHG ZLWK WKH KH(
PHQWLRQHG DV IZHOMKKMWIOBWURDFK RI HIIHFWLYH PHGL:
UHVSRQVH RI WKH PDWHULDO HLWKHU LVRWURSLF RU D
GLHOHFWULF DQG PDJQHWLF SHUPLWWLYLW\ ZKLFK LQ W
RI WKH LQFREIRQJ OLJKW EH

7KLV DUWLILFLDOO\ FUHDWHG PDWHULDOV ZLWK WKH
ZLWKLQ VSHFLILF ZDYHOHQJWK RU IUHTXHQF\ FKDUDF
PHWDPDWHULDOV $V D UHVXOW E\ VSHFLILFDQOQN HQJLQ
RI HOHPHQWDU\ XQLW RI PHWDPDWHULDO LW LV SRVVLE
GLHOHFWULF DQG PDJQHWLF SHUPLWWLYLW\ RI ZLWKLQ
LOWHUHVW

+RZHYHU LI VL]H RI HOHPHQW D U\WIQH W LR3 HWUK R ZHDW B E
RI' LQFRPLQJ OLJKW EHDP WKH FUXFLDO UROH LQ WKH R
SOD\ QRW RQO\ LWV VKDSH DQG VL]H EXW DOVR WKH Ut}
FRPSDUH WR HDFK RWKHU

7KH QDQRFU\WWDOD6RMUQDWIQII RRU VSHFLILFDOO\
GLHOHFWULFVY DQG PHWDOV FDQ VXSSRUW WKH DSSHD
/633 VXUIDFH SODVPRQ SRODULWRQV ZDYHV 7KH VLJQI
OLHV LQ KLJK GHJUHHHRIGHO RFWWIR B WILROWILIFWKLQ VRPH
VXUIDFH EHWZHHQ GLHOHFWULF DQG PHWDO ZKLFK L
HOHFWURRSWLFDO SKHQRPHQD 7KH FDSDELOLW\ RI
HOHFWURPDJQHWLF ILHOG R SIHQW QWK®\ WRMHV R SW/R FIORCP H
WKH HOHFWURQLF FLUFXLWYV
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M>D

JhfzZgxd X
GZpehgZevgbc Z\eZpecgbc mge\_jk

<LHF:LBAH<:G? IJHPM<:GGY :JBNF?LBQGBO
G:GHIJBKLJH2<

D\Zglh\e dhfejdh\e Zllhdghleh]ey sh \bdgbdgkbeérdly Ihfm \
ydec agZq_ggyf eh]leqgbo klZge\ \eMih\e”rZxlv ih@DBFAgedhhedj_fb
dhfejdb \bdhjbklh\mxlvky 7ey dhgkljmxdZgbey f_edll-\qglZo
Zibnf_lbggbo gZghijbldjhEfhle \bdhgm}lvky fh~_ex\Zggy d
gZghijbklj@€bdhjbklZiglgllf_fdD\IhfZlbah\NZigh_dIm\ZKghd
4&$'HVLQHU

AZ ~hihfhbDhxfh mlv [mlb kdhgkljmch\Zge jeage _e_f_glb
eh]leqgbdjbnf_Ibgghio jZpec ;Zah\bfb edZgdglhffihg_ glzfb
I_hje€ dhfejdh\bo Z\IhhlkXgb ¢z e_f Fgd [Z «g\jjlh

Ydsh ijh\ergbl*®@Zdh\h iheyjbah\Zgbo dhfejhd i_j_Ibgz} -
ijh\e~rgbd ijh\ergbdb g_ \azZ}fh?exlv fe* kh[hx Thfm fh'n
g_aZe_"gh gZ h~rghfmhjjradgyrgbc kmfZlhj j_Zeeam} Zjbn
"hrZNZege 6 "\hjhajy*gbo [*gZjdHdZhk_e

Kijh_dlh\ZgzZ 1Zzdbf gqbghf gZghko_fZ ~“\hjhajy*gh]h kmfzZll
d\Zglh\bo dhfejdh\bo Z\lIhfZlZo jhafej ydbo [ gf Jhaf
lkgm} \oh”e\ « |jb \boh”b Z qhlbphliddm jdhbe yZxaZ me x

Ijb \bdhjbklZgge ifylb\oh”"h\bo F? fh gZ ih[m"m\ZIlb gZc][-
e ijhklm ko_fm h~rghjhajy”rghlh kmfzlhjz KljmdimjgZ ko
kmfzlhjz ih[m~h\ZgZz gZ h”*ghfm ifylb\oh*h\hfm KM e+« h”"g
Jbk

Nmgdph€zZAzZggy 6 1Z i_j_ghkm K \bagZqgZzZ}lvky ijZ\beZ1
fZ hjblZjghfm [Zabke

6 PDM[ & & &[»>[>& >[[&

& [[>»[&>[ &

z
Jbk 1jh_dl ih\gh]lh hAghjhajyrghlh kmfZItMZFPZ ZYylld \ihHAevh\Zggy
chlh qZkh\El ojpjkibd [

GZmdh\bc dtjH\gbdevgbfigd_ogZmd*hp_gl
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Oh~rbfgmdK
GZpehgZevgbc Z\eZpecgbc mge\_jkbl_

FH>?EX<:GGY IHKE1GSGHKLGBO G:GHIJBKKJH?2

D\Zglh\e dihfeq Z\IhfZlIlgpZgh_e_dljhggZ |_ogheh]ey sh \b
\erghkgh g_sh”Z\gh \ ydec agZq_ggyf eh]eqgbo klZge\ \e7i
gZijm]lb yd \ fedjh_e_dljhgepe Z ihabpe€ hdj_fbo _e_dljhge\
\bdhjbklhi\mxlvky 7~ey dhgiklmRybg#&ymkeh]eqggbo gZghko_f
Jh[hlz ijbk\yg_gZ dhfifxl_jghfm fhNkkrXgggxd\Zglh\bo
dhfejdZo ~h kdeZ”m ydbo \oh”ylv \bdexggh fZ hjblZjge _e_f_
K:1J 4&$'HVLIGHLh[hle \bdhgm}lvky fh~_ex\Zggy d\Zglh\bo d
Z\Ihfzle\bahjbklzggyf Z\IhfZlbah\Zgh€ kbkl_fb ijh_dIm\Zggy 4.

J_Jeklj iZjZze_evgh€ 7e€ [_a ellgpx]fbakzidmgbc "ey ijbchfm
e al[_j*lZggy iZjZe_evgh]lh dh"m qbkezZ « y\ey} kh[hx gZ[ej Ijb
\oh*"ZfBZljbpy i_j_oh”e\ IdbhdjIfpklZ\e_gZ gZ jbftpZ "_
agzZq_ggy Zjlmf_glZ yd_ [meh gZ \boh”e \ ihi_j_n~gec fhf_gl ¢
dhf[egZpeyo j_]eklj a[_j*]Z} sgnhjfZpex

+ + + -+

Z [
Jbk FZljbpy i_j_oh”e jlial s gbfb \oh~"Zfb Z ]gkdghko fZ j
iZjze _evgh€ "€ Kkijh_dIMAZ§ZHVKIQHU
AZ]ZevgZ deavdgihhbo dhfbjo Zz\IhfzgzZ\ghko _fbkljZ]

kdez~z} bBafejd\Zglh\bo dhfejdh\bo Z\Ilhfgte\<rklZgv fe"

p_gljzfdZglh\bo dhfejdh\bo ZAhhf¥gx} ofZf>ljb d\zZglh\bo

hklje\pe\gfZdZevge jhafejb j_lekljZ iZzkdeZzeXghkl ~+€gf
GZmdh\bc dtjF\gcbhvgybd EdN _dgZmd hp_gl
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M>D

Ibebi_gdh J 1
GZpehgZevgbc Z\eZpecgbh®d M\ _jkl

<LHF:LBAH<:G? IJHPVM<:GGY EH=1QIBHINF?LBQGBO
G:GH?E?F?GL1<

D\Zglh\e dhfejdh\e Z\Ih#Zph Wgbkex\ZevgZ iZjz"b]fZz a]
ydhx egnhjfZpey ij_"klZ\ey}lvky jZpghx dégdljnge\ \ dhfejpe |
sh kdez~Z}Ivky a h”ge}€ gb “"\ho hdj_fbo fhe_dme

Hje}lglZpey iZjb d\Zglh\bo dhfejhd 1ZdZ sh €og} \aZ}fhjh
\az}fgbc \iek\ dljhg_]1ZIb\gZ \az}fh”ey azZjy”e\ fo' kmkenrgefb
afhlm h[jh[eylb =« i_j_"Z\ZIb egnhjfZpex nmgdlipehdZlevgh}
ZgZehleqgbf Ze_ kljmdImjgh \e*jeagy}lvky \e~ kihkh[m \
hdj_fe \_glbee m \_ebdbo +gl_]jZevgbo fedjhko_fZo "“ey az
Zibnf_lbeh]leggbo hi_jZpec |1Z kI\hj_ggy ko_f a iZfyllx

ljbez"pZD: kdeZ"ZxlagBfgjhafejgthlofejhdd _e _dljbydkfAZ xIv
ghlbjld\ZglhgZie\ijh\e~rgblhgdghalZrh\Zgdmldzo*\Zjmohfe
_e_dljhdhjy*hd €0 jhafes_ggy aZe_"blv ebr_ \enN kdegq_
fh eb\bo agZq_gv \ f_"Zo i_\gh€ dhfejdb Hdj_Kxigdlefygbzt az
i_j_oesfe_dljhge\it]-ap-24ZgNDj

Jhafesmxgb dhfejdb \ ihkee”h\ghkle h”gZ azZ "~jm]lhx -
\az}fh”rex fe° kh[hx fh'eb\h aiZ[j_&ZgghhjfZp+€ ih [Zdhfn
ijh\e~rgbdmhj_Ibqgqgh <kgm} "\Z f_Ih~b ih[mAhaEeijhygirigle den

liZ"mkgh€ @~ mkgh€ hje}glZpe€ dhfejhd Ze_ I_ogheh
\b]hlIh\blb gZghdhfejdb a jeaghx hje}glZpe}x

>\hjhajy~gbc ihfgh m\Zq j_Ze+sam} ihfgh _g\dyhajy~gbo
[gZjgbo gbk_édZz yd_ [Zam}lvky gZ Zjbnf_Ilbgghfm ~h"Z\Z
Ah[mlde\ jhajy~e\ kie\fgh gbde\

>ey dhfihgm\Zggy gZifgkomi\ZoZ fh”_ex\Zggy chlh nmgc
hgZevgbo fh eb\hkl_c \bdhjbklh\m}lvky kbkl_jiz &d\ihZaoldwh\.
4&$'HVLQHU

>\hjhajy~gbc ihfgh m\Zq kijh_dlh\Zgbc gZ \bs_alzZ"Zq
kdez~zZ}Ilvky a qhlbjvho fZ hjblZjgbo _e_f_gle\ a nedkh\Z
h~rghjhajy*gbo kmfZlhje\

KbgojhgeaZpey \¢”?e]jZ} \Zeb\m jhev \ d_jm\dipgd hj\th[& | hx
eh]edibZzdbc dhgljhev j_Zeeam}lvky \ j_amevlZle ijb}*gZggy
ahg 1Zdbf gbghf sh \hgb azZfbdZxlvky \ ihkee~h\geklv "ey
i_j_"Zqge kb]l]gZem Dheb ihl_gpeZe kbgojhahgb af_grm}lvky
klZ[eevgeklvamevliZle gh]lh iheyjbaZpey dhfejdb g_ \bagZq:
ihl_gpeZevgh]lh [ZjT}jm af_grm} dh_nepe}gl Img_ex\Zggy
_e_dljhg ihgbgZ} ehdZecam\ZIbky

6FLHQWLILFY X®HOYRKRU



09 Fe'@jh"ggZmdhj\hdbg@ din_j_gpfheh”"bo mqg_gbo « kim~_gle\
©IHE1L KMQ:KG1 IJH;E?FB G:MDB?

M>D

Khlgq_gdh : H
GZpehgZevgbc Z\eZpecgbc mge\_jkbl_

FH>?EX<:GGY G:GHIJBXH2 A IJH=J:FH<:®BBF
KLIMDLMJ:FB

Mkmgmlb ijhlbjeqqy fe° ki_peZeecaZpe}x *» mge\_jkZevgeklx
jhajh{db gZghko_f a ijh]jzfh\Zzgbfb kljmdImjzZfb GKIK Zelk
ydbo fh mlv [fmgbga gZ \bfhlm jhajh[gbhdZ dhgdj_lgh€ h[gbk
ZiZjZlmjb Ih[lh reyohf kiI\hj_ggghZibgbolbkbh f a ijh]jZzfh\Zgbfk
oZjzZdl_jbklbdzfb

Jhajh[dZ iblZzgv |_hje€ < ijZzdlbdb \bdhjbklZggy fZ hjblZjg
yley}lvky \ I_i_jergec gZk ZidhfeZeghghx hkdeevdb ijb
gZgh_e_dljhgghfm \bdhgZgge h[gbkex\Zevgbo kbklI_f a
kljmdImjzfb \eA"[m\Z}Ivky agZqg_ agb ' _ggy €0 \Zjlhkle « agZq
Z\IhfzZlbah\Zgh]h kbkl_fhl_ogeqgh]h ijh_dIm\Zggy H"gZ
gZghko_fZ azfegx}he egl_ljZevgbo ko_f k_j_"~gvh]h kimi_gx

GZc[eevr i_jki_dlb\gbf gZijyfdhf jhalbldm gZgh_e_dljhge-dt
[Zz]ZIh_e_f_glgbo nmgdpehgZevgbo km[kbkl_f dheb \ h*ghfm
\_ebdZ deevdeklv eh]egqgbo _e_fdpth\gZédigbloc\mmige ijbagzZq_
Ney j_ZeeaZpe+€ kdeZ”ghbo eh]eqgbo nmgdp-c

ljbdez” fh"_ex\Kbgly_am}fh gzZigzdéeéhthfhlhx K:1J 48&%$
'"HVLIJQHU eh]Jeggm nmgdpex

>Zgm nnmygdp Zecdrhpe"mkgZo Zfm kdez”e ~\ho fh hjblZjgbo
_ef_gle\ a jha”eevgbfb [\oh”2fb | ljyfe \boHhH”bel pbo
fh hjblZjgbo _e_f_gle\ } \olhpkfjz 56a a\hjhlgef B\fyadhf
GZ jbk Z ih[m~h\ZgZ py ihkes*"h\ghklgZz gZtkhkémfZihes
4&$'HVLIQHU Z j_ame¥igdp €E» gkh\bo oZjzZdl_jbklbd gzZ\_
jbk [ <hgZ fZ} jhafej oo kdgZ"Z}lvky a D:

z [
Jbk Dhfifxl_jg_ ijh_dIim\Zggy ihkes"h\ghkigh€ GKIK gZ D:

GZmdh\bc dtf\gebdbldK dZg” |I_og gZmd "hp
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GZpehgZevgbc Z\eZpecgbDMmEg\_jk

IJH=J:FM<:GGY FMEVEBDKHJ1< < YDHKE1EGBO
?E?F?GL1<

< ydhkle ijhklbo I1E1K fh mlv \bdhjbklh\m\ZIlbky fme
kdeZ~gerbo \biZz"dZo aZklhkh\mxlv ki_pe@ehegh_jbalBl& g *

GZc[eevr ijhklm j_ZeeaZpex pe}€ +~_€ \"Z}Ilvky hljbfZz
fmevlibie_dkhjz ydbc hdjef ijbkljhx dhfmlZpe€ fh _ \bdh
mge\_jkZevgbc eh]egqgbc _e_f_gl Kmlv \bdhjbklZzggy fm
mge\_jkZevgh]@hlédh]ee_f_glm ihey]Z} \ Ihfm sh chlh Zz
\bdhjbklh\mxlvky yd egnhjfZpecge « gZ gbo ih*"Zxlvky Zj]
nmgdpe€ Z egnhjfZpecges \oh”b \bdhgmxlv jhev ijh]jZfh\Zgb

Ijb pvhfm gz ijh]jzfh\Zgbo \oh”Zo fhKynkb]oijém\Z[b eh]-
dhgklzZgl Z[h ~_yde "hihfe'ge nmgdpe+€

GZ fmevibie_dkhjfh eb\_ ijh]jZfm\Zggy gZcijhklerbo nm
Zilmf_gle\ >ey pvh]h gZ Z"]ZkdeetOhhBZ\ZIlb [¢gZjge[ Zjdmf_
[ Z egnhjfZpeeges ijh]jZfm\ZIlb eh]eqgbfb dhgklZglZfb pbo .

F_Ih~r  h[f_"m}lvky j_Zee«aZpe}x nmgdpec qghlbjvho &
fmevibie_dkhjb sh j_Zevgh \bimkdzZxlvky fZxlv g_ [eevr
\oh”e\ 1jb g_h[oe~ghkle j_ZeemfppE€ech]ehghhngbkeZ \os"g
fh gZ kdhjbklZlbky kljmdImjhx fmevibie_dkhjgh]h ~_j_\zZ |
gbkees Zjlmf_gle\ px azZz”Zgm fh'gZ \bjerm\ZIb e« egrbf f_Ih
kb]gZe-\ gZeZrlm\Zggy g_ a fgh'bgb” =~ yd pZ Bmkgh &bt

N h~rbg a Zjlmf_gle\ \e~A\hjx\Zgh€ nmgdp+*€ < pv

\"Z}Ivky gZ fmevibie_dkhje [_a ~“h~Zldh\bo ZiZjZlgbo \blj.
nmgdpex dgbkeh Zj]mf gle\ ydh€ gZ h~"bghd% [kgbo \ghkeZ c

>ey hljbfZggy "bafxgdlb\gh€ ghjfZzevgh€ nhjfb >GN
\bdhjbklh\mxlv *m~>dh\e i_j_I\hj_ggy Ih[lh g_ih\ge ~h[mldb
gZ h~"bghqgges kmfb g_"thqubo Zjlmf_gle\ I1Z nmgdpec Z[h *

KeeN aZWZ sh 1Zd_ ko_fh I_oge- qg jer_ggy g_ } }*bghbf

Iz fh gz ih~"Z\Zlb "h\oevg- Zjlmf_glb Z gZ ijk]jZth\Zg
aZebrdh\e Zjimf_glb gb gZ\elv nmgdp-€

P_c f_IAMgZ \b[bjZlgzZdd ijh]jZzfm\Zggy a rbjrh€ fgh't
\dexqZzZ} ~_deevdZ Zjlmf_gle\ Ijb pvhfm gZ fmevlbie_dkh),
\oh”"Zfb fh'gZ jZeeam\Zlb eh]eqgm nmgdpepkehjrhoaf«gdbpv
?n_dlb\geklv \bdhjbklZggy 1Zdh]lh I_ogeqgh]lh jgbked@y\a- gl
afeggbo iznZ}

GZmdh\bc dtH\EbBdevghdg”® |_og "tBmgl
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Q:KLHLGHK?E?DLB<G1 IH<?XXGIUKGH<1 F?L:F:LBN<

ljb i_j_"Zqge kb]JgZem\iyhae@mga€gakihl\hjx}lvky ¢ \e~r[\hjx}Ilvk
AN_ydhx ihob[dhygbghx 1Zdbo ihob[hd } kihl\hj_ggy kb]gZe-\
a\ yadm ¢ i_j_rdh”b sh \ieb\zZxlv gZ kb]gzZe

AZ\Z"hx gZab\Zxlv klhjhgg}dg_e_dhjnk\Zggy sh az\z 'z}
ghjfZzevghfm ijbchfm kbighBgk%x d4j~" _j_eZfb i_j_rdh” fh mlv [n
jeage nzdlhjb <« i_j_rdh”b fh mlv [mIb deZkbnedh\Zges aZ jeagh

Kihl\hj_ggy gqZklh g[lmfhhebfb oZjZzdl_jbklbdzfb esg+€ a\ yad
fh mlv [mlb mkmg_ge reyohf gZe_"gh€ dhj_dp-£€

I_j_rdh”b azZa®%Zg_J}*~hfe « |hfm g_ fh mlv [mlb ih\geklx 1
fhkn_jge i_j_rdh~b h[mfh\e_ge _e_dljbqggbfb y\bsZfb \ ZIfhl
[ebkdZ\db + DHMkfeqge i_j_rdh”b KkiI\hjxxhZWlyijfpgx\Zggyf
ihaZa_fgbo " _j_e <hgb kl\hjxxlv aZ]Zevgbevmhbh¥ejchnhg gz
ijhyleyxlvky mevljZdjfmd "«ZiZahges oj\tbfdkeh\e i_j_rdh”b
\bgbdzxlv q_j_a jeade afeg kljmfm dhe Zo0\#+phyidtoo
_e_dljhmklzgh\hd I_j_rdh”b klhjhggeo dZgZees\ a\ yadm h]
klhjhggeo jZ~ehklZgp-c

Hkgh\gzZ fihkdbew jZ~ehl_ogedb gZijZ\e_ggZ gZ mkmg_ggy i_
dhfi_gkZpbx >ey pvh]lh ih\eA*hfe_ggy dh"mxlIvky fh"mexxlvky
\mavdhfm ~eZiZahge gqZklhl a ih~Zevrhx neevljZpb_c \kvh]h ij
\bree _ggy pedZ\blv *eeygdb gZklhl

ljbcfZegn i_j_"~Z\Zevgm Zgl_gm fh'gZ jhaley”Zlb yd rimgq
kljmdImjm ea azZz~Zgbfb \eZklb\hklyfb

'gl_gZ j_ahgadgkgbkljec 7~ey ijbchfm _e_dljhfZ]gmgbo o\t
gZeZrlhhZm"+ZiZahgdkIRbjegZ pvh]lh ~«ZiZahgm <+ klmiegv ijb”"
kb]gZees\ Ma@rZahgm aZe_"Zlv \+~ dhgkljmdp+*€ Zgl_gb

>ey ihadjZggk_e_dlb\gbo \eZklb\hklkijhsZay@® dhgkljmdp-€
ijhihgm}ivky \bdhjbklh\m\zZlb ie*dez”db Z[h ihdjblly a f_I
gZklhlghe_dlb\gbfb \eZklb\hklyfb

LZdbfb \eZklb\hklyfb wv\hl®egh?&llb\ge fZl_jeZeb sh <klhlg
afeevrmxlv "h[jhlgpkibsmxigbhj_Ibggm f_"m ~ey _e_dljbg_kdbo
Zgl_g Ijb pvhfm Ih\sbgzZdb fir’h[HeHb f_gr_ khlbo gzZklhd ~h\'b
o\bee m \eevghfm ijhklhje sh g_ ijb\h~blv ™h ihfelgk
_e_difz]lgelgh]h «tbehhjbklzZigd¥Z|_jeAetha\hey} af_grblb jhafej
ihdjblle\ o a[eewdbkbv ijbchfm kb]gZe-\

GZmdh\bc d2jH\gtsl_j[bgadzZzg” |_og "t mgl
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GZpehgZevgbc Z\eZpecgbDbi\ge\_jk

G:>RBIJHDHKFM=H<1LKRBEB A<TYADM 2Z26BHKKHLI1
L: A:KLHKM<:GGY

Ajh[e_gh hley® gZmdh\bo jqleglbogidbkbyhdhkfm]h\bf
jZ"*hehdglpfe kb]gzZeZzf yde ~Zxlv fh eb\eklv \bfejx\Zggy
gZa_fgbo Z[h ih\eljygbo pee_c a f_dblyXxedhkqgm[adhhbo 1z
g_jmohfb®hdh{\ az g_ijhahjbfb klegZfb « ih~e[gbfb i_j_ihgzZfl
ie” qZk jylm\Zevgbo jh[el \ aZ\ZeZo

Jhleygmle iblZggy hkh[eb\hkle gZ~rbjhdhkfm]lh\bo kb]gZ
kbl]gZezZfb «grbo Ibie\

Ihje\gxxlvky oZjZdl_jbkibdijeadkb]gZee\ 1Z ijb\h*ylvky g.
1Z i_j_\Z]b gZ~rbjhdhkfm]h\bo jZ”"ehehdZapdmgbozZkivkly fhldy
_dki_jbf_glZzevgbo jh[el « ijbdezZ”b ijZzdlbggh]lh aZklhkm\Zgg

Jhaley”Zxlvky ijh[e_fb aZ[_ai_qg_ggy \by\e_ggy kb]l]gZem
h}dle\ jhalZrh\Zgbo gZ i_\gbo \e"klZgyo yde agZoh?”y
fekp_\hkle Z[h aZ i_j_ihghx

AZklhkm\zZggy \ f_a&bgbmiZggy fekp_\hkle 1Z J]jmgim \
dhhjrbgZ}dip\ gZ ih\_joge a_fee-

ljb\h~ylvky ijbdeZ”b kbkl_f 1Z ZiXkjdlmx|ydpZarzkjindhkm]h)
kb]gZzebzdh jhaleygmle fh eb\e f_"¢ aZklhkm\Zggy pbo gZn
jeagbo kn_jZo gZ ijZdlbpe

GzZmdh\bc d M@ ¥dh\kvdbcl _ogzZmighn_khij
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IG?<FHF:K:@?J ©;1HMEYLHJ?

HAge}x a gZcZdIimZevgerbo ijh[e_f kmgZkgh€ f_"~bpbgb }
ex"bgb "ey \bjer_ggy ydh€ jhajh[e_ge 1Z aZzZI\_j»" _ge \e¢”ih
Jhajh[dZ gh\elgeo "eZ]ghklbggbo <« dhjb]mxqgbo |_ogheh]ec
al[_j_ggy ijbjh~rgbo j_a_j\*\ ex”bgb '} hkgh\lghx kljZI_]}
\ergh\gh€ f_~bpbgb azZ k\h€f kijyfm\Zggyf hje}glh\Zgh€ \
hohjhgm a”~hjh\'y Z IZdh® gZ \e«~gh\e_ggy j_a_j\gbo fh eb\h
_1Zis j_feke€ aZo\hjx\Zggy m aZpkgplh \jdm_ 1grbf gZijyfdh
\ergh\gh€ f_~bpbgb } j_Z[*eslZpey 0o\hjbo |Z sg\Zee”e\ Kkijyfh\
nmgdpehgZevgbo j_a_j\e\ dhfi_gkZpex ihjmr_gbo nmgd,|
ijhneezZzdlbdm aZzZo\hjx\zZgv 1Z €0 mkdezZ”~g_gv \ergh\e_gg
ijZpxxgbo

ljehjbl_lgbf « i_jki_dlb\gbf gZijyfdhf \e~fgh\gh€ f_~bpbghb
gh\bo g_ f_~bdzf_glhagbo | _ogheh]ec sh ie"\bsmxlv nmgdp
a”“hjh\h€ ¢« o\hjh€ ex"bgb sh \Z eb\h « ey f_~bqgh€ j_Z[se-l.
hklzgge jhdb rbjhdh dZkyhkfh\im%b nea<hl_jZis€ kijyfh\zZge
ihkbe_ggy j_l_9_jZpecgbo =« j_izZjzZlb\gbo ijhp_ke\ sh Kij
Zdlb\ghfm \e~rgh\lex\Zevghfm ijhp_km aZiZe_gbo IdZgbg hk
iekeyhi_jZpecgbc i_jeh”

Hrgbf a 1Zdbo neabqggbo f_Ih”e\ \ieb\m@®;g4_JmEAdhaTF }
ig_\fhdhfij_keg]lhyhbc \heh”e} j_ 1 g_jZpecgbfb 1Z <fmghfh”_
\eZklb\hklyfb Neaesheh]eqdbc\fhdhfdj_keg]h\h&€is€ ydbc
aZklhkh\m}lvky ljZ*"bpecgh \ ijZdlbggec neachl_jZi*€ azZkgh\Zz
\b\g_gbo [*hneabggblbybkh[mfhle_gbo f_oZgeqghx ”"e}x < Ib
fZg _Ib\bdebdZxqgb k\h}je~rgbc deelbggbc fedjhfZkZ" azZiZe_gkt
pvhfm a~eckgx}lvky klbkd « jhaly] jeagbo deeslbg hj]Zgeafm =«
deelbggbo f_f[jZg aZiZe_gbo |IdZgbg gh\lh j_afmgx])iiky
nmgdpehgZevgbc klZg j_]l_g_jZlb\ge |Z j_iZjZlb\ge ijhp_kb \ h

?g”h]_gg_ I_ieh sh ml\hjx}Ivky m |ldZgbgZo aZ jZomg
i_j_oh”m h~ge}€ _g_jl*€ \ egrm Z IZdh" \b”ee_ggy [*heh]eqgh
\ieb\hf €hj_]lmeylhjza ig_\fhdhfij_keg]lh\h]h aZ[_ai_qm}
djh\hh[e]m . fedjhpbjdmeyp-€ i_1_g_jZpe}x ljhneggbo
kmijh\h~*"m}lvky ijhlbazZiZevghx + jhakkidlmxghxZpeax_gbeh
rbjhd_ azZklhkmdizZzggymb jeagh]lh jh"m aZiZevihimoeggbdbkl
ijhp_kZo

GZmdh\bc dzjG\gbdgb&lZjrbc \bdez”Zq



:?JHG:<1=:P1CG1 KBKL?FB
?E?DLJHG1D: L: :?JHDHKF1QG1 KBKL?FB MIJ:<E1G

M>D

Kbgyd 1 <
GZpehgZevgbc Z\eZpecgbDMmEg\_jk

HKH;EB<HKL1 <BDHIJB&Y KMQ:KGH2 ?ERGHMZ ;:AB
< JHAJH;P1 1GDE1GHF?

QZklh \ _e_dljhgepeg \bpddgrklv \bagZgblb \_ebgbgm -
gZobem ijbkljhx Ijb pvhfm ~Zge [Z Zgh hljbfZlb \ pbnj
"bklZgpecgh a nedkZpe}x qZkm €0 \bfejxhZgtve y2 g\de « gph\fZ 1l
\_ebgbgb dmlh\bo i_j_fes_gv \efghkgh ]jZ\+I\bmagghIhbitEoy
gZijyfdb ih [Ijvhf \az}fgh i_ji_g"bdme¥zghyZkhkyf gZobe
\bagZqgzxlv azZ "hihfhlhx kbeb ]jZ\elZpe€ A_fee- ]_hf
]Jejhkdhieqgh]lh _n_dIlm Z[h aZklhkh\mxlv g_ijyfe \bfejx\Zggy

Amibgbfhky gZ \bagZq_gge dmlzZ gZblbem |§Z\1Bprih]AXxfe
Ydsh }*bghx kbehx sh 7} gZ h[ }dl } kbeZ ]jzZ\elZp+€ Ih
\bagZq_ggy klZlbgghlh dmlZ gZobem fh _ [mAtk\bed HHfkllZ gb
ijbez” ydbc \bfejx} ijh_dpex ijbkdhj_ggy gZ ch]lh gmleb\m
\bfejygh€ ijh_dp+€ \bagZqZ}lvky dml gZobem 1kgmxlv Ijb
i }ah_e_dljbqge i }ahj_abklb\ge 1Z gz afeggbo dhg”~_gkZlhj:

ljbgpbib \bagZq_ggy dmlZ gZobemlY\ Z&&kv b dh\bilz*hd h-
\ekv \ekv O h[f}dlZ azZ\"*"b agbghMbl& K]y 2\\«il&lp « € JhajZol
ijh_dpex kbeb ]jzZ\elZp+€ gZ \ekv O <boe”g_ agZq_ggy Zdk
kbgmkm dmlZ gZobem \ ihee ]jZ\elZpe€ G_"heed qmlek
gZobem [m~_ ijyfm\ZIb ~h gmey a gZ[eb _ggyf agZqgq_ggy dn

lha[Z\blbky \e* g_"heedm ~“halhey} \\_"* _ggy "h”ZIdh\h€
hjlhlhgZevgZ \¢ke O + 1Zdh" agZoh”blvky \ iehsbges ~*€ kbe
ih~e[gbc “h ihi_j_"~gvh]h ebr_ agZqg_ggy ijbkdhj_ggy ih hke
dhkbgmkm dbd#&m gZg_\Z]b ~halhey} \bfejx\ZIlb dmlb \e~
ihklecgbc ihje] gmleb\hkle

<\_"_ggy lj_Ivh€ gmleb\h€ hke “ha\heblv \bfejylb \ke dm

ijhklhje < ihgzZldh\ec ihabpe€ iheh _ggy ijbkljhx Izd_ ijb
agZoh”~ylvky me igtiblatpglm Z \ekv = hjlh]hgZeh@Z |dhXe x

ihabpe€ dheb kbezZ ]jzZ\elZpe€ ~e} leevdb gZ \ekv = hljbf
dmle\ jelge I_j_\Z]b ihje] gmleb\hkle ihklecgbc ¢ p_ “~ha\

agZq_ggy dmle\ ey \ke}€ kn_jb

KbeZjzZ\elZp+€ fZ} ihklecgm \yebgbgyZ|pmty kbeb sh 7~exl
h[ }dl afegylv \boe~rge ~Zge Zdk_e_jhf_ljz Z hl°_ \ jhajz
a y\blvky ihfbedz AZklhkm\z\rb ihi_j_~gx h[jh[dm \bo
Zdk_e_jhf_ljz fh gz a\_klb bieb\hefgrpofnkim Ze_ p_ ijba\_
aZljbfdb \b”"Zqe agZq_ggy dmlZz

<bdhjbklZggy egdeeghf_Ijm aEza¥ebllivggeklx gZeZrim\ZlI
kijyfh\Zgeklylgb 1Z dhgljhex\Zlb €€ iheh _ggy i*® gqZk _dki
ihe_]rm} kihkl_j_"_ggy aZ jh[hlhxiijpkigixevgh]

GZmdh\bc dtj>\gbdhg”Zj Zdedil _gl
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L: 02'(/ +9,(: &21752//(5

;eevreklv az\"Zgv az”~zZq 1Z ijh[e_f yde g_h[o*?gh \Dbjerbl
ji_Zevghlh ijhljzfghlh ijh*mdIim yd ijZ\beh y\eyxlvky Ibih\bfb -«
kihkh[b \bjer_ggy LZde jer_ggy ij_"klZ\e_ge 2\ iZZpphgyZo “"ba
ijh_dIm\Zggy * \**h[jZ Zxlv hilbfZevgbc kihke[ hj]ZgeaZpe+€ ijh_
rZlehge\ kijhsm} jhamfeggy kljmdImjb ijh_dIm “ha\hey} r\b~dh
I1Z mgbdgmlb jy*m ihfbehd Lhfm \b\g_ggy iZl_jge\ ijh_dIm\Zgg
ijb jhafjpe \ezkghlh ijh]jzfgh]h azZ[_ai_q_ggy } aZz*"Zq_x ZdlmZev

Jh[hlZ ijbk\yg_gZ jhajh[pe ijh]ljZfghlh aZ[_ai_q_ggy sh azZ j_
jhajZoh\m} ijb[mldb m \e~ih\e~rghkle a dh_nepe}glZfb |Ijb pvhfm
dhjbklm\Zge\ 1Z €0 klZ\kdx¥hlbkya~yd kZfbfb dhjbklm\Zgqzfb
ZNfegekljZlhjhf Lhfm g_h[o*?gh aZ[_ai_qgblb ZdImzZevgeklv 1Z
\bdhjbklh\m\Zgbo ~Zgbo A pe}x f_Ilhx \bdhhKHOHRYEREY iZI_]j
"halhey} azZ[_ai_qblb «kgm\Zggy }“bgh$h fakdbfveyrpesh[F}dZah"
leh[Zevgm lhgdm ~hkimimydhMZdblopn [jmjZfb

Djef deZke\ sh hibkmxlv eh]edm jh[hlb ijh]jZfb jhajh[e_
egl_jn_ck Ijb pvhfm kljmdImjZz \kvh]h ijh_dIm jhajhl[e_gZ ¢
Zjoel_dImjghlh rZ[é iMIHFRROWUROOHU >Zgbc rZ[ehg “ha\hey]
lgmagdeklv ijh]jzfgh]lh azZ[_ai_q_ggy Djef pvh]lh } fh eb\eklv c
gZklbgb ijhljzfb gZijbdezZ” eh]ledm jh[hlb £_Yh&mZepnbgbxrZ\iZc
egl_jn_ck g_ \ghkygb afegb \ edrZglgxdhZ[&hd bR\ e st
dhgljhe_j azZ[_ai_gm} \ihjy*dh\Zgeklv kljmdImjb ijh_dIm 1Z af_gr

J_amevlzZIhf jh[hlb } Thlh\_ ijh]ljZzfg_ aZ[_ai_dq_ggy qZklbgZz
ij_"klZ\e_gZ gZ jbk

GZmdh\bc dzje\gbdZed]agal_og ghmdgl
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Ih[m~hYBE"_e dhj_eypecgbo nnkgbtifgevgbeevghkihlen ghkle
fh mlv [mlrckg_ge ijb klZIbklbggec h[jh[peZajRdKiB kb Xghy)hf
ie*oh"Kmlgeklv ydh]h ihey]Z} m agZoh” _gge \e*ih\e~gh]h 2
M[ WD D Dy -<fh\sjgekgbo oZjZdl_jbklbd RbZm-ngZjgbb-kbfbfb

iZjZf_ljzfb D Dy sh az”h\hevgyxlv az”Zghfm djbl_jex hilbf

IZdh]lh sh hibkm} hljbfzge _dki_jbf_glZevbthlj_ agZe vhEgh\e
hljbfZgbo j_ameviZle\ ihi_j_~gvh€ h[jh[db gZkh\h]EZKBr*m [m
agzZq_gv ghjfh\Zgh€ dhj_eypecgh€ nmgdp<€ klZpehgZjgh]h \b
:gZeelbqggZ fh”_ev dhj_eypecgh€ nmgdp+€ hljbfZgZ ijb jha\fy:
dhj_eypecgh€ nmgdpe+€ iZjZf_ljbggbfb fh”_eyfb \‘bdkhgZagygyf
Zijehjgbfb "Zgbfb 1z \ezklb\hklyfb "~hkee”""m\Zghlh ijl
ZijhdkbfzZlb\gm _l1Zehggm fh”_ev dhjy @HPp g hg hipbgier-€
_dkihg_gp-dReklggpmkgm g_\e~hfe iZjZf_ljb fh~_ee rmdZ}fh
gZcf_grbo d\A”rpyd 1Zde sh azZ”h\hevgyxlv fegefmfm d\Z~jZIl
f

ZijhdkbfZp+€ \bley3Un W Uy WD DO, @3 PLQ jha\fyahd kbkl_fb

je\gygv sh j_Zeeam} mfh\m fegeffthfgpZihbdhgZlb gbkeh\bf f_Ih
Z[h ijyfbf f_Ilh~hf [Z]ZIh\bfgpdheEZpe€ peevh\h€ nmgdpe-€

"PD[

| . A i ;
D Dy |_| Y W UpWD D @ PLQ ZgZe-lbqgZ fh”_ev ki_dljZz
seevghkle kb]JgZem h[bjz}Ivky az\*ydb gZy\ghkle ZgZe-l
dhj_eypecghx nmgdpe}x 1Z ki_dljZevghx seevgeklix ihIm ghk!
i_j_I\hj_ggg_f®e+gqbgZ \e”ih\ergh ijhp_"mjb ZijhdkbfZpe+€ o.
\az}fha\fyazgbfb

< jh[hle gZ\h~blvky 1Zdh" j_amevlzZl ZijhdkbfZpe«€ ki_dlj.

"hkee”""m\Zgh]lh kb]JgZem az f_Ih~hf maz]ZegZkllglgbo eh]
0ZjZdl_jbklbd sh [ZaaZdfvgy Breyghd ki_dljZevgh€ seevghkle
gZklhlgbf oZzjzdI_jbklbdzf _e_f_glZjog®Zh_"edlydZjfbamevlZl
ihje\gyevgh]lh ZgZeeam Zijhdkbfh\Zgbo ki_dljZevgbo seev
f_lh~rzZfb [\ _j~" _gh _n_dlb\geklv Zijhdkbfigbb\ghjth[pte”~oh:
j_amevlzZle\ _dki_jlgh\gfe\ge ~hkee”" _ggy "~halhebeb ijh~_fh
ihkee~h\geklv _IZie\ ZgZeeam \biZ*dh\bo ijhp_ke\ azZijhihgm\
\biz~dh\bo ijhp_ke\
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Lizgkihjlgz &z"axyZZqzZ ijh hilbfzZzevgbc iezZg i_j_\_a_ggy ijl
imgdle\ \e7ijZ\e_ggy “h imgdleljkipvintZgidg m}ivky mfh\Z sh
aZlZevgbc gZy\gbc h[ky] ijh*mdpe€ m ihklZgqZevgbdes\ "hje\gx} ¢
kih"b\Zogp>¥Zaz"Z2glhlkk k9¢h azZz\"Zgv eegecghlh ijh]jZ{m\Bggy e« fh
\bjer_Akbfie_dkgbf f_Ih~hf

F_lhx ~Zgh€ jh[hlb } aZzZklhfela\hpegge hiilbh~b \bagZgblb ie
i_j_\_a_gv azZ ydh]lh \ky ijh*mdpey [meZ [ \b\_a_gZ \¢” ihkl.
azZz”h\he_ge* ihlj_[b kih"b\Zqges\ » aZ]ZevgZ \Zjleklv \keo i_j_\_a_g

M [Zdec ihklZgh\pe azZ”Zqe _n_dlb\geklbagefigZrhlvikyj_thdhgv
\Zjleklx o |ZdZ azZ"Z¥Zokjhglehen az~Zqe azZ djbl_je}f \Zjlhkle i_
Jha\fyahd pe}€ az~Zqe kdez”~Z}Ivky a |1Zdbo _IZis\ ih[m~h\z
ljZgkihjlgh€ aZz~Zqes m gZrhfm \biZz~dm \bdhjbklh\mafhg¢Zagfys \Zg
kegq_egxlbc jhdm Z\eZpecghbf aZesagbqghbf 1z [jm[t
reyohf ij_"klZ\e_ggy ljZneqgbf kihkh[hf jha\fyahd ihklZ\e_gh%
IZ[ebqggbf kbfiellkhf \bkgh\db fh\hx aZz*Zq esgecgh]lh ijh]jZfm\Z

Yd « \ al\bgZcghfmhdmfie_Ithkg jha\ yam\zZggy ljZgkihjlgh€ az”.
\ pee_kijyfh\Zghfm i_j_[hje |Z i_j_\ejpe gZ hilbfZevgeklv hihjgbo
IZdh]h «l_jZpecghlh ijhp_km } ih[m”~h\Z i_jrh]h hihjghlh ieZzgm

Ilh[fm~Ah\m hihjgh]lh iezZgm ih*"Zgh m \b]eyihklEfH[2dpgbdb yd:
ijhA"mdpe€ \eMih\erZxlv jyrdZKIhXigbrdDAZqe

lhklzqZevgbd Kih*b\Zq AZiZkb
P p p \ZglzZ ™ m
Q Q Q Q
Q Q Q Q
: Q Q Q Q
Ihlj_[z Q Q Q

GZmdh\Z gh\bagZ ~Zghlh ijh_dIm ihey]Zfyadim ¢§gh\fe _gge j!
kihkh[h% [Ijb\bfejghfm ijhklhje a \bdhjbklZggyf 0gh]jZfb
Kbkl_fZlbazZpey hilbfZevgh]h jha\fyadm az”~Zqes fZjrimlbazZpe<€ |
AZ} afh]lm _n_dlb\ger_ jhaih”eeblb gqZk h[kem]h\m\Zggy de-.
ieNijb}fkINV sh \ k\hx qg_j]lm hapfevZmin~r dib\geklv jh[hlb ie~ijb}fl
azZlZehf 1Z ljZzgkihjlgh]lh \e~"eem hdj_fh

J_amevlZIlb ijh_dIm fh mlv [mIb \bdhjbklzZg- \ lZdl
fZl_fZIbdZ _dhghfedz f_g_~"f_gl eh]eklbdZ 1Z «g

GZmdh\bc d_jebegZlidG < “hp_gl
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EZ\bggbc nhlh”~eh~n EN> rbjhdh azklhkh\enldVjknggbo hil
ijbez~r"Zo >ey k\h}€ jh[hlb \eg ihlj_[m} gZijm]b @alkmebdbyZiZ
gZijm]lb akm\m \bagZqzZ} dh_nepe}gl \gmljergvh]h ie~kbe_ggy
dhgljhex\ZIb je\_gv kljmfm sh ijhledZ} qg_j_a EN> "e
i_j_9z\zZglz _ggy

< jh[hle > @ [meh ij_~klZ\e_gh ~"_j_eh "b\e_ggy EN> gZ h
1Z 1_9ZlhjZ kbgmkh€~rZevgh]lh kb]JgZem M gvh]h [meb \by\e
gZy\geklv imevkZpec gZijm]lb aZe_"geklv \boe~gh€ gZijm]b
l_g_jzZlhjz j_lmex\Zggy gZijm]b fh eb\h Ileevdb azZ ~hihi
\bdhjbklh\m\Z\ky j_abklbmdBqg hyfibc afegx\Z\ gZijm]m gZ EN:
\eM kljmfm gZ\elv ijb "himklbfbo agZgq_ggyo kljmfm

>ey ih"heZggy g_"heede\ [meb \bdhgZge gZklmige \"hkdhg:
1_9_jZlhjZ kbgmkh€~Zevgh]lh kblgZem |1Z ljZgknhjfZlhjzZ gZ -
i*"\bs_ggyf g9gZijm]b aZklhkh\Zgbc dhfi_gkZpecgbc KkIZ[
j_abklb\gbc h[f_"m\Zqg kljmfm azZfeg_gbc gZ ljZgabklhjgbc

1fimevkgbc klZ[eecaZlhj ih[m~h\Zgbc gZ hkgh\es ie"\bsm\Ze
klZ[eeeaZlhjhf <eg ijZpx} 9Z qZA}{HZ \bdEDelihKklecgm gZijm]m
P_ ~ha\hey} g_ \bdhjbklIh\m\Zlb m ~"_j_ee« “ble_ggy ljZgknhj
af_grblb ch]h jhafejb

Dhfi_gkZpecgbc klZ[sesaZlhj \bdhjbklh\m} \ ydhkle j_Im
[*iheyjgbc ljZgabklhj >ey mijZhehgaZ kjhghbk}lvky dhfi_gkZp
ie"kbex\Zq ydbc ie*dexg_gbc ~h ~"_j eZ hihjgh€ gZijm]b 1Z
a\fyadm AfegZ hihjgh€ gZijm]b gZ dhfi_gkZpecghfm i*~kbex!
\boe~gh€ gZijm]b " _j_eZ “ble_ggy Dh_ne<fdygheiNkhled qdab
NeevghbdZ gZijmlb m al\hjhlghfm a\fyadm GZy\geklv ~ _j_ ¢
aZklhkm\Zggy a\hjhlgh]lh a\fyadm “ha\hey} \klZgh\ex\ZIlb
\erneevljm\ZIlb imevkZpe+€ gZijm]b gZ \boh”e dhfi_gkZpecgh]h

AzZ\"ydb Nfhybf \*hkdhgZe_ggyf [meh af_gr_gh \_ebqgbgm in
gZijm]lb ihdjZs_gh j_]lmex\Zggy gZijm]b Z \e~ih\e~gh « j_]n
ie"kbe_ggy EN> <~hkdhgZe_gh aZobkl EN> \en i_j gZ\ZglZ _
AT _j_eZ “ble_ggy IZ ihdjlZzgbkgkbdBj4dbdkljhx \ peehfm

Kibkhd \bdhjbkiZgbo ~*_j_ e

>b\gbq <JhRjh[dZ " _j_eZ b\e _ggy “ey eZ\blggh K Mmilh\r*ele"D, 9
fo gZJh"gh€ gZ[nZdelblqgh€ dhgn_j_gp+*€ fheh”"bo mqg_gbo <dkihgy_gle\
G:M D + k

GZrmdbc d_je¥bd>b\gbggdl_oggmdhp_gl
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<gZkee*~hd ihklecghlh ijh]j_lgmed FAermdhrkfajhklZxlv \bfh]lb
lhgghkle IZ ydhkle [hjlh\bo gZ\e]Zpecgbo « mijZ\eyxqgbo kbkl_f
Lh~re ~hpeevgh ijh\h”*blb fh~_jgeZApex"elilklbkd_f mijZ\eeggy
ekgmxgbo ajZade\flllgedhkya]g_ggy \bsbo jm[_ Y& eygdhykle mijz
FZeh]z[ZjblgZ ]ejh\_jlbdZev [meZ \klZgh\e_gZ gZ ~bgZfeqq
kl_g#felZlhj jmoe\ \ azZ”rZghfm dj_ck_jkvdhfm a[mj_ghfm jmk
0ZjZdl_jbamxlv a[mj_gbc2 jmpo h4]gdhZejgbdbggbZkijhp_k ea
\e~rhfbfb az j_amevlzIiZfb \bijh[m\Zgv ijhlhlbie\ h[ }dlZ
0ZjzZdl_jbklbdzZfb gZzZijbdez”™ fZljbpyfb ki_dljZevgbo « \azZ}fg
seevghkl_c \_dlhjZz \boe"gbo kbfeglzdh\Z kl AGZAZj_amevIZIZfk
_dki_jbf_glm etmdVikye fh~_ee ~bgZfedb fZeh]Z[Zjblgh€ ]ejh\_
\dexgZxgb fZljbpe ki_dljZevgbo seevghkl_c g_dhgljhevt
_dki_jbf_gle \_dlhjzZz a[mj_@Z s\ *pbbldZev ijb €€ nmgdpehgm\Z
"bgzZfegqgbo mfh\Zo [ebavdbo “h gZImjgbg”esh «felmxlvky gZ k
G_h[oe~gh ijh\_klIb kljmdImjgm «”~_glbnedZpex fZeh]Z[Z]blg
ih ~Zgbf hljbfZgbo i qZk gZi*\gZImjgh]lh fh”_ex\Zggy
gZi*\gZImjghlh fh”_ex\Zggy jmom j_}kljmxlvky hkpbeh]jzZft
\ieb\e\ Z 1Zdh" \boe"ge j_IbdiZ«e JiihdZgZem dj_gZ <ke aZne
kbl]gZeb fzZxlv klhozZklbggbc o0zZjzdl_j <bagZq_ggy klZlbklbgc
_dki_jbf_glZzevgbo 7~Zgbo \bdhgm}lvky azZ ~hihfh]Jhx \e~hf
\bagZq_ggy dhj_eypecgbo 1Z \az}fgbo dhj_eypecgbo nmgdj
kbgzZee\ a gZklmigbf i_j_I\hj_ggyf pbo nmgdpec aZ NmjT} J_
ki_dljZzevge 1Z \az}fge ki_dljZevges seevghkle kb]JgZee\ m \
aZe_"ghkl_c lekey ijh\_~_ggy \¢~ih\ergh€ ZijhdkbfzZp+€ hljb
aZe_"ghkl_c kdez”~_fh fh#ibes Abpg&yf~e ki_dljZevgbo ¢ \aZ]
ki_dljZevgbo seevghkl_c kblgZee\ fZeh]Z[Zjblgh€ ]ejh\_jlbdZe
<bdhjbklh\my \erhfbc Ze]hjblf «*_glbnedZp+€ hljbfm}fh
XxZgZee+a hljbfzgbo fh~_e_c
Xi_j_""Zlhggmgdppy}dlz
xki_dljZensgevgeklv a[mj_ggy MpkpaijhZy&-ggy
x"bki_pkihob[dbgzZfeqgh€ kbkl_fb
xX\erghikgbki_xkrhob[dBHT}dIm
LZdbf qbghHklzZ\e_gZ =+ \bjer_gZ az”~ZqZ kljmdIimjgh€ o~
fZeh]zZ[Zjblgh€ ]ejh\_jlbdZees ih "Zgbf gZi*\gZImjgh]h fh*_ex\Z
Kibkhd \bdhjbklZgbo ~"_j_e

;ehobg E @Gmjbg_gdh FKKZIbklbggZz ~bgzfedZ kbklI_f mijzZ\es
leAimggbd "ey <GAxNDdjG€Mb * k
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<_ebd_ agZq_ggy ey gZpehgZevgh]h ]Jhkih"ZjklI\Z gZrho
ijh\_"~_gge [m~reAfleghh gbo jh[el fZ} aZzklhkm\Zggy \_jlhevhls
gZkhf ijb \bdhgZgge [Z]Zlvho Z\eZpecgbo jh[el \bkm\Zxlvk
\bfh]b ~h ydhkle klZ[eeeaZpe€ \_jlhevhlm gZ jeagbo j_"|
fZdkbfeazZpe€ _n_dlb\ghkle 1Z ydhkle kbkl_fb klZ[eecaZp-£€
ijh_dIm\ZIb 1Z kI\Vhjx\ZIb hilbfZevge kbkl_fb Ahdj_fzZ \ ij
\_jlhevhlhf \ j_"bfe \bkwglglZ gji\pe \ZglZ +\ gZ i*~]hlh\e_gm |
kbkl_fzZ klZ[seeaZpe+€ ih\bggZ [mlb hilbfZevghx azZ lhqggel
kiI\hj_ggy 1Zdh€ hilbfZevgh€ kbkl_fb g_h[os*gh fZlb fh"_e
\_jlhevhlim a \ZglZ gbf isM\ekhf gZ j_"bfe \bhR{ggyx4d hkg
nZdlhje\ sh "exlv gZ \_jlheel LZdm fh”_ev fh'gZ hljbfZlk
N _glbnedZpe€ fh”_e_c ~bgzZfedb >ey pvh]lh ijh\_~_ge gZlI
\_jlhevhim FFL< a \ZglZ" _f gZ i*~\eke \ j_"bfe \bkeggy Jbk

Jbk Deg_fZlbggzdkio jbf_glm a \_jlhevhlhf a \ZglZ gbf |

Ijb ihklZzgh\pe _dki_jbf_glm ijbimkdZeb sh fh~_ev ~"bgZzZf
\Zglz _f ih\bggZ hibkm\ZIlb [Z]Zlh\bfejgm ~"bgZfeqgm kbkl_fr

>Zee aZ j_amevlZIZfb gZlmjZevgbo \bijh[m\Zgv ihl
N _glbnrdZzfh™_e+ "bgZfedb \_jlhevhlm a \zZglz _f yd h[f}d
hkgh\gbo a[mjxxgb nZdlhje\ sh ~exlv gZ gvh]h

J_amevlZlb kljmdImjgh€ <~_glbnedZp+s€ ~bgZfedb \_jlhe
ah\gergvhfm ie”\eke } \boer"ghx egnhjfZpe}x g_h[o*~gh
hilbfZevgh€ kbkl_fb klZ[eeesaZpe+€ \_jlhevhim \ j_"bfe \bkegc
gZ gvhlh klhoZklbggbo a[mj_gv [ebavdbo ~h j_Zevgbo

GzZmdh\bc d#jH\gbfb\hghk dZ@h |_ogZmd hp gl
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I+~ \ieb\hhklecghlh ijh]j_km \gds\c 42 eWféh]b ~h lhgqghkle 1Z
ydhkle [hjlh\bo gZ\¢]Zpecgbo <kimifZj\eg kb K ktX x|v
>hpeevgh ijh\h”blb fh™_jgeaZpe=x Mabtkiled mijZ\eeggy *kgmxqgbc
ajZade\ | _ogedb a f_Ihx "hky]g_ggy \bsb\@4gdy "¢\ ydhkle mijZ

Ijb kIVhj_gge dhgdmj_glhkijhfh 'gbo dhfie_dke\ sh efelmxlv
gZieYdmjg_ fh”_ex\Zggy ij_"Ty\leyxlv h~gm a ]Jheh\gbo \bfh]
"bgzZfeqgbo kbkfgZdhje\ jmoe\ p_ gZc[eevrZ [ebavdeklv jn
efelmxlvky ~h Ibo sh >éylmxiljZ\eeggy <felZlhjZfb \ kmgZkgbo
g_h[oe~ge Ze]lhjblfb ydb azZflZevggzmijBlErggy kl_g~hf «felZlhj
Ih[lh aZ[_ai_qZlv fZzdkbfZevgm lhqggeklv «felZp+€ klhoZklbgghb«
mjZom\Zggyf i_j_rdh”™ \bfeje\

FZeh]z[ZjblgZ ]ejh\_jlbdZev [meZ \klZgh\e_gZ gZ ~bgZfeqq
kl_g«#felZlhj jmoe+\ \ az”"Zghfkvdhfm a[mj_ghfm jmke Kb]JgZe
0ZjzZdl_jbamxlv a[mj_gbc? jpo h4]ZdhZ«jgbc klhoZklbggbc ijhp_
\e~rhfbfb az j_amevlzIiZfb \bijh[m\zZgv ijhlhlbie\ h[ }dIZ
0ZjzZdl_jbklbdzZfb gZzijbdez™ fZljbpyfb ki_dljZevghboes \az}fg
seevghkl_c \_dlhjZz \boe<"gbo kbfeglzdh\Z kl AGZAZj_amevlIZIZfk
_dki_jbf_glm e<tmglbky fh"_ee ~bgZfedb fZeh]Z[Zjblgh€ ]e¢jh\
\dexgZxgb fZljbpe ki_dljZevgbo seevghkl_c g_dhgljhevt
_dki_jbf_gle \_dlhjzZz a[mj_gvh\shiBdXlew Jrjjb €€ nmgdpehgm\Zc
"bgzfegqgbo mfh\Zo [ebavdbo “h gZImjgbo sh <felmxlvky gZ k

G_h[o*~gh ijh\_klIb i_j\bggm h[jh[dm ~Zgbo ijh jmo fZ
]*jh\_jlbdZe+s hljbfZgbo i*® qZk gZi*\gZImjghlh _dki_jbf_glm

M j_ameviZle gZi\gEZ*me¢ghZlygy jmom j_}kljmxlvky hkpbeh
mijZ\eyxqgbo \ieb\e\ Z 1Zdh" \boe~ge j_Zdpe+€ kbkl_fb <ke a:
fZxlv klhoZklbggbc o0Zjzdl_j >ey hpegdb \eZklb\hkl_c pt
\azZ}fha\fyades\ fe' gbfb g_h[oe*"gh \bdhgZlb €o0Zif_Mbggm h]
\bagZq_ggy fh”_e_c "“bgZfedb kb]gZee\ m \b]Jey”e fZljbpv €
\az}fgbo ki_dljZevgbo segvgbklZZggy fh”"_e_c "bgZfedb kb]g
hijbfZgbfb ]jZneqgbfb aZe_"ghklyfb g_h[os*gh €0 Zijhdkbfm\Zz
mazZl]Zevg_ghlh liZjiihnimgeab @ dlZjbklbd

lekey ZijhdkbfZpe+€ hljbfm}fh fzl_fZlbgge fh”"_es m \b]Jey"e
\az}fgh ki_dljZzevgbo seevghkl_c \oe”gbo 1Z \boes~”"gbo kb]gZe
l*jh\_jlbdZe-

HljbfZge fh”_ee fh mlv [mlb \bdhjbklZgmjy ¥Ehg| kK4 me €
fZeh]zZ[Zjblgh€ ]ejh\_jlbdZees ¢ kbgl_am ch]h hilbfZevgh€ kljm

GZmdh\bc d_tik\gbidhezZ}\ZZkbkl_gl
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Dhfifixl_jgZmdb klZeb e_"~v g_ gZc\Z eb\erbfb “bkpbie
hk\elb

GZ kvh]lh~ge \hgb \dexqgZelr YR b[ijlgliZfm\Zgd¥1Z b
egrbkzZzfhklecgbo hdj_fbo “bkpbieeg

<k~ "bkmsigelkdhfifxI_jgbo gZmd \bdebdZ} <gl_j_k |Z aZhol
I_fm @pb\h]l]h a\mdm? Ch]lh \bdhjbklZggy \ 1Zdbo kd
ijhljZfm\Zggy3ydVFDO & & ralBYI¥x gglhr g_ a ijhklbo « ihlj
agZggy fh\b \ agZqgghlfmfh[kggeghliZzlydZzfm\Zgge jh[hlZ a Zm
NZgbfb \bdebqg_ g_Z[byde Ijm~ghse

GZ k¥h"rgergec ~_gv \k_ [*evrm ihimeyjgeklv k_j_" ijh]jZ
3fZljbggzZ ezZ[hjZlhjey” 0$7/$% ydZ } g_ leevdb gm~h\bf
\bjer_gge fZI_fZlbggbo az”~Zq 1Z ijh[e_f Z c \ ijh]jZfm\Zgg-

M ~Zgec jh[hle y jhaih\ef ijh a\mdh@&7/I$%byldk \ ieZg-
\bdez”~Zggy 1Zd « \ ieZges \b\g_ggy ijh]jZfm\Zggy \ ijhp_ke j
fmabgqgbo 0$74jBPHZS

GZcijbfelb\gere a\mdb yde agZoh”ylvky \ dhj_g_\ec iZip
\e2r\hjblb dhfZORD/RXQR> a\mdb y\eyxIinjzZdii[lgkbe*hfbo
dhfihabpec Z[h al\bqgqZcgbo kb]gzZe-\

LZdh® 0$7/%$% fz} fh eArlkkedmdm a dhfifxl_jZ azZ "hihf
dhfZgDXGLRUHDG

LZdh® dhjbdgZgDXGLRUHKRUKEHU sh a\mdmfz}ealZgigm
0ZjzZdl_jbklbdm yd>gykdhhXZImdibdegztj kdjbieggy 1ZevfzZ isn
jeadh€ amibgdb “m _ \bkhde

lgre gZijbdezZ” a\md [ZjZ[Zg€o Amfeggr&Vdem qZklhle dh
a\mdh\h€ A&\bedb 0$7/$%"h[jZ Zxlvky m glblkeey™dhdljbpv
jhafej ydh€ aze_'lpbkZeskb\md |Z deevdhkle ch]h faizgZe-\
0$7/%$% fz} fh eb\eklv [mMm"m\ZIlb ]jZnedb nmgdpec 1Z ahl[jz"
fZljbpe gZ dhhjr*bgZlgece ibhsdygdvky sh fb fh _fh [m~m\
©ihjlj_12 gZrh]lh a\mdm

<jZoh\mxqe+ qbke_gges f0O3&gB$RKIy ajh[b\ ]jEn«dgly]jzZfm
:m~ehle_cOjhgZz \hgZ mkIimiz} ijhn_kecgbf ijhljzfzf 1Z jh]
"ha\hebez f_ge+ djZs_ mk\e*hfblb neabqge |Z fZI_fZIbqc
aZklhkm\Zlb jeaghfZgelge aZkh[b ijh]jZfm\Zggy

Ohqg_Ilvky s_ k_jchager_ aZcfZlbky gZmdthxpd@zeya[brb
dhjbkgbo ijh]jzf

GZmdh\bc d+j-Mg=ZN\j |_og gZimn_khj
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KIZIbklbgg_ fh”_ex\Zggy |I_ogheh]eqgbo ijhp_ke\ LI } g_\e"f
ey hpegdb _n_dIb\ghkle nmgdpehgm\Zggy h[f}dlZ >ey fh”_ex
fZkh\hlh h[kem]h\m\Zggy aZjZa jhajh[e_gh 1Z \bdhjbklh\m}lv
ki_peZlewd\hj_gbo izd_Ile\ klZzg”*Zjlghlh ijh]ljZfgh]lh aZ[_ai_q_ggy

F_lhx ~Zgh€ jh[hlb [meh ijh\_~_ggy ZgZeesam fh eb\hkle \bd
ijhljzf klZlbklbgghlh fh~_ex\Zggy “ey hpegdb ijhp_km gZa_fgh
ih\eljygbo km”~_g IK \ Z_jhihjIm

Hkgh\gr» éb\hkle aZagZq_gh€ ijh]jZfb klZIbklbggh]h fh~_ex\Zg
gZklmighfm

nhjfm\Zgge ijh]jZfgh€ kljmdImjb h[f}dIZ "h\eevgh€ dhgne]

efelZpe€ nhjfm\Zggy \oe*~gbo ihlhde\ ~_I_jfegh\Zghlh |z
0ZjZdl_jm ea aZ"Zgbfb <gl_gkb\gdklghtilgg "gh”

\W_"~_ggy m fh”_ev klZlIbklbggbo o0ZjzZdl_jbklbd ijhp_"mj
ihlhde\ dhfihg_gl gZ dh’ghfm _e_f_gle kljmdImjb ijhp_km

gZdhibg_ggy 1Z a[_jelZggy j_amevlZle\ fhr_ex\Zggy m nhj
fh eb\eklv €0 ijyfhlh _dkihjhke_th]h[rkfZzg~Zjlgh]lh izd_Im ijh]
fZzl_fZIbqgh€ h[jh[db klZIbklbggbo ~Zgbo

kI\hj_ggy ajmqggh]lh «gl_jn_ckm

< ijhp_ke fh*_ex\Zggy [meh jhajh[e_gh klIjmdImjgm ko_fm ijh
ijhp_k gZa_fgh]h h[kem]h\m\Zggy IK >ey dh'gh]l]mdbmtle_gh]h
as[jZzgh 1Z h[jh[e_gh klZIbklbggm egnhjfZpex ijh Ijb\Zeeklv \I
I_ogheh]eqgh€ hi_jZpe€ <+fh\ejgeklv \bgbdg_ggy m gvhfm \e~fh
pvhlh _e_f_glm LZdh" [meh ae¢[jZgh egnhjfZpex ijh efh\ejgeklv
\er h[kem}HEggy dhfihg_gl gZ hdj_fbo _e_f_glZo kljmdImjb
kljmdImjzZz ijhp_km fZeZ a\hjhlge a\fyadb Z kzZf_ ih\_jg_ggy
I_jfegZem aeel |Z \boe” ea ahgb :I :gZeea ijbgpbis\ ih[m~h\k
\bdhjbklZgh]lh ijh]ljZzfghlh k_gzaiAbsZshih\ezZklb\hkle ijh]jZzfb ¢
kiIVhjxxlv fh eb\eklv ih[m~h\b \bjh[gbgbo kljmdImj a« a\hjhlgbfb

P_ mkdezZ”~g_ggy [meh mkmgmlh aZ jZomghd jhajb\m \dZa
a\fyade\ [Z ~h~rZldh\h]h \\_~_ggy “~h ijhl]jZzfgh€ kljmadlmjb ijhp
\o**gbo ihlhde\ IjZgablgbo 1Z ijbibkgbo IK yde 0ZjzZdl_jbamxl
J_amevlZIlb jh[hlb i_j_\ejdb ih[m~h\Zgh€ fh”"_ees ijhp_km gZa_f¢
IK \ Z_jhihjlm ~h\_eb €€ zZ~_d\Zlg+klv I1Z fh eb\eklv \bdhjbklZg
ijhp_ke\ ihfefgoZjZdl_jm

GZmdh\bc dtjs\gbdeqdlrg™ |_og "tBmgl
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A f_lhx i*"\bs_ggyZjlbagltekdk ijhp_km gZ\qZggy g_h[o*~gh
ihlhggm i_j_\ejdm agZgv kim~_gle\ a hdj_fbo \b\g_gbo I_f
"bkpbieegb Ih sh Ibkvfh\Z i_j_\ejdZ agZgv yl\ey}lvky ~hkb
ahjm qZkm sh \bljZzqzZ}lvky gZ gZibkZgmy [BETabyqlZknihlte
i_j_\ejdb <bdhjbklZzggy I_klh\bo az\~Zgv “hal\hey} i_j_\e¢jb
aZk\h}ggy fzl_jeZem \bdhgZIlb r\b”"dm hpegdm j_amevlZIm
S_ [eevr_ kijhklblb p_c ijhp_k fh'gZ az ~hihfhlhx dhfif{xl
Hrgzbdzd_ I_klm\zZggy ihlj_[m} ki_peZevgh h[ezZz”~gZgbo Zm~"
azZ\zZglz _geklx dhfifxl_jgbo dezZke\ i_j_\ejdZ agZgv kim~_
\eNih\ergh]lh ijh]jzfghlh aZzZ[_ai_q_ggy g_ azZ\'"b fh'eb\Zz
ijbdez”gh€ ijhljzfb |I_kimi[rgeggbey _fe_nhge\ } ZdimZevghx

F_Ihx jh[hlb } jhajh[dZ ijh]ljZzfgh]lh aZ[_ai_q_ggy "ey
hi_jZpecghx kbBIQ GhxRIhG*"ha\hey} \bdhgm\ZIb I_kim\Zggy ag:
gZ \eZkgbo ]z~ _1Zo >ey nhjfm\Zggy I_kle\ \bdezZ~Zgm i
iblggy a \e~ih\eryfb ~h [Zab ~Zgbo ydZ \ ih~Zevrhfm \bd
nhjfm\zZggy I_kle\ Ijb ijh\_~_gge |I_kim\Zggy "hklZlgvh az\
q_j_8OXHWPRRWK gZ ijbkljec kIim~_glZ Ie*jZomghd hljbfz
\bdhgm}lvky Z\IhfZlbggh ijphdgB{®ZgZjh]jzZzfZ } mge\_jkZevgh
fh eb\eklv I_kIm\ZIb agZggy kknydhgleAbkdmervgbh GZ ~Zgbc
jhajh[e_gh ijh]jZfm |I_kim\Zggy agZgv kilm~_gle\ a Zg]eeckv
h[bjzlb I_fm I_klm\Zggy M jZae \e{jB\Z%}4vieyjZom\dpdh \hgZ
g LZdh® a dh'gh€ I_fb knhjfh\Zgh dhjhldm ~h\erdm

GZmdh\bc dztjle\gbdZze dl4and |_og "t mgl
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>ey aZ[_ai_q_ggy dhgdmj_glhkijhfh ghkle 1Z _n_dlb\ghkl
fZebo eelZdhN[oe*gh sh[ \hgb fZeb g_\_ ledmbdEAknklv
dhjbkgh€ \Z]b sh ~ha\heblv \klZgh\ex\Zlb ZiZjZImjm g_h[oe
dhgdj_Ilgbo ihklzZz\e_gbo pee_c <jZoh\mxqgb \ke pe hkh[eb\hk|
mgbdg_ggy \bdhjbklZggy ih\eevgh”exgbo “~hjh]l]bo Z~Zilb\gbo
g_h[oe~rgeklv kbpZkbgbojhkbkl_f mijzZz\eeggy sh “halheyxlv a
klecdeklv 1Z mljbfm\ZIb ydeklv mijZ\eeggy m ijbimklibfbo f_
rbjhdhfm ~eZiZahge iZjZf_lje\ h[T}dIZ

Jhajh[e_ge* jZger_ f_Ih”*b iZjZf_Ijbggh€ jh[Zklgh€ hilbfeaZ
\bdhjbklh\mxIvky gZeywlIbqghlh ijh_dim\zZggy kmqgzZkgbo g_i_j
"bkdj_lgbo kbkl_f Z\lhieehle\ sh k_jecgh \bimkdzZxlvky m jy’
j_Zeesah\Zge \e~rhfe aZdhgb mijB\etgbyweywhahbgZc

1ZjzZf_ljbgqgbc kbgl_a ihey]Z} \ h[%jmgIim\Zgg«gvd€h[o*"gh
deevdhkle ihdZagbde\ sh ~Zxlv afh]m hpegx\ZIlb [Z Zges \eZklb

@h~gZ hjlZgeah\ZgZ kbkl_fZ g_ fh _ ekgm\ZIlb [_a mijZ\eeg
\ ydbc kihke[ hjl]Zgeah\Zgh mijZ\eeggy ydm qgZkldm j_kmj
\eMheedZ} gZ k_[_

ljb iZzjzZfljbgghfm kbgl_ae az\"Zggy a\h”"blvky ~h \eArmdZzZg
gZkljhx\Zggy j_]lmeylhje\ ijb aZz”"Zgec kljmdImje yde aZ[_ai_q
kdez~ghlh ihdZagbdzZz ydhkle celhjblf \bdhgZggy izZjzf_Ijb
kbkl_fb mijZ\eeggy fZeh]lh ec«lZideyh¥} XigZdKlmighfm

kiI\hj_ggy ghfegZevgh€ 1Z a[mj_gh€ fh"_ees frajhZdjhklhje
fh~_ee jhaefdg_gh€ kbkl_fb mijZ\eeggy

kiI\hj_ggy ghfegZ2¥pghf€ |jbgamj_gh€ azZfdg_gh€ fh"_e-

jhajZomghd nhjfmxgh]h neevljZ aZ fh"_gkk o4Eecdh§ZlZr ey
a[mj_gh€ fh”_e_c \bagZq_ggy ihdZagbdZ ydhkl-

\bdhgZggy ijhp_"mjb hilbfeaZp+s€ aZ “hihfRthx f_Ih"m G_e"

\bdhgZggy ijh]jZfb hpegx\Zggy j_amevliZle\ hljbfZgbo i"
hilbfeaZpecgh€ ijhp_"mjb

\bdhgZggy ijh]jZfb fohgdy eexVZjZom\Zggyf g_eesgecghkl_c ijbl.
j_Zevgbf kbkl_fzf mijzZ\eeggy

ZgZee+a hljbfzgbo j_amevlZle\ ie® qZk \bdhgZggy ijhp_~»
i_j_\ejdZ Ihlh gb azZ~h\hevgyxlv ihdZagbdb ydhkle ¢ jh[Zklg
azZz"Zge \bfh]b

LZdbf gbghf kliZ\é_gbc Ze]lhjblf \bdhgZggy iZjZf_ljbggh]h
kbkl_f mijZ\eeggy fZebf eclZevghf ZiZjZIhf
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celhjblfb khjilm\Zggy y\eyxlvky h~gbfb a nmg~Zf_glZevgt
[Z1ZIvho az~Zq \ Ihfm qbkee ¢ \ h[eZkle kbkl_f mijZ\eeggy
fegefmfm gb fZdkbfmfm nmgdp+*€ yd ijZ\beh \bdhgm}lvky ihi_j
Ijb pvhfm gZ khjlm\Zggy \bljZgZ}Ivky [-ey \keo h[gbke_g
\b\g_ggy _n_dlb\ghkle h[jZgh]lh Zelhjblfm khjlm\Zggy "ey
ZdlmzZevgbf GZijbdez”~ ijb khjim\Zgge \gmljergeo "~Zgbo
\gmljergec iiZfYy[oe~rghh kdhjhgm\ZIlb deevdeklv ihje\gygv 1Z
hi_jZpec Ydsh *~ \bdhgm}lvky khjim\Zggy “"Zgbo sh agZoh”"yl
\jZoh\m\ZIb kee” ¢ deevdeklv hi_jZpec \\_"*_ggy \b\_~_ggy

<b[ej dhgdj_lgh]h Zelhjblfm khjlm\Zggy atZe\ "blv \+* jy"m n
k_j_"gy r\b~rdeklv khjim\Zggy

r\brdeklv khjim\Zggy ey djZsh]lh IZ Jejrhlh \biZ"de\
\bdhgZggy i_j_klZgh\db "ey h*gZdh\bo dexqge*\ klecdeklv

< jh[hle \bdhgZgh ZgZeea 1Z \eamZeeaZpey gZc[eeVvr QZ
Zelhjblfe\ khjlm\Zggy_gRlhajhj&fm sh “halhey} \e*h[jZablb
khjlm\Zggy "Zgbo <bdhgZgh ZgZee+a r\b*dhkle jh[hlb jeagbo
k_j_~gvhlh 1Z gZc]ejrh]lh \biz~de\ LZdbc ZgZee+a kijhsm} \b[e]j
N"ey dhgdj_lgh€ az”~Zqes ljbdezh€hjh]lpzifbdez\g h[jZ Z} Ze]h]j
khjlm\Zggy aebllyf ij_~klZ\e_gh gZ jbk

Z ihgzldh\s Azgel iihp_k khjim\zZggy \+"khjlh\Zgs ~Zg-

Ijh]1jZzfZ "ha\lhey} aneckgx\Zlb \b[ej Ibim R¥gbiZzsédRkjMagkv
NZge \e~khjlh\Zge \ al\hjhlghfm ihjy*dm \e~khjlh\Zge ~Zge L
jhafejgeklv fZkb\m IZ h[f_"blb qZk sh \«"\h”blvky gZ khjlm\Zg

J_amevlZIhf } ihje\gyevgZ |Z[ebpy r\b”dhkle jh[hlb jeagbo Z
Ibie\ §Bo kdeZ”_gZ gZ hkgh\e hljbfZgbo \ oh”e fh"_ex\Zggy
NZgbo

GZmdh\bc dzje\gbdZedlangd |_og "o pmgll
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<bdhjbklZggyhjfZpecgb&l ¥ g \er"deZ”ghx kdeZ"h\hx mijZ\e
[m~Av ydhlh ie?ijb}fkI\Z gb p_ Z_jhihjl gb aZeeagbqgbc \hda
>7ZgZ kbkl_fz ~Zklv fh eb\eklv r\brdh h[jh[eylb \_ebdm deevd
ijbcgylb \erih\enrge jefilg\ggdh "h kbimZp-€

F_Ihx ~Zghx jh[hlb [meh ihdZazZlb g_h[oe~geklv \bdhjbkl.
egnhjfZpecgbo kbkl_f \ Z_j&afiteMZoghey n_ddbprhkZggy ch]lh
Neyevgeklx

< jh[hle jhaleygmle iblZggy ~“hpeevghkle \bdhjbklZggy *gnh]
miZ\eeggy

Hkdeevdb je\_gv jhalbldm ~_j Z\b i_\ghx fejhx hpegx}lvky j
ljZgkihjlgh€ kbkl_fb Z _n_dlb\gZ jh[hlb kbkl_fZ aZe_"blv
hjlZgeah\Zgh€ <gnhjfZpecgh€ kbkl_fb

GZ ~"Zgbc fhf_gl kmgzZzkges Z_jhihjlb fZxlv \_mbdgr\dydydekly
fZxlv k\h€ \bfh]b P_ \eZkge kem'[b Z_jhihjlm « kem'[b jh[hl
hnekb Z\eZdhfiZgec kem'[b [_ai_db ijbdhj*hggh]h « fblgh]h d

P_ 1Zdh" jeage hjlZgeaZpe+€ a gZ”Zggy "~h”Zldh\bo ihken
fZlZabgje\kthjZge+\ gga>xdob kem [Zfb ih[mIm

<Z_ jhihjlm ©;hjbkieev® aZ\"ydb \ijh\Z"" kbgk kimggKglhgé® 1L
ijbr\b”r_gzZ ijhp_"mjzZ ijhoh”"_ggy i*keyiheeslgbiongdljZdevghkl
iZkihjlghlh dhgljhex

Kmqzkgz kbkl_fz ihi_j_~gvh€ h[jh[db e<gnhjfZpe+€ ijh
shijb[m\zZxlvzrhhihjlm [meZ jhajh[bB\&AY IgZ i~jhareeZfb 1L
I_ogheh]ec Z_jhihjlm ©;hHbDki-@Dd €x2

GZh\gm ihim gekbklpyfZ ihgZeZ ijZpx\Zlb i® gZk ijh\_"~_ggy

le" gZk h[kem]h\m\Zggy gZjimflgbo\ Ze&fdb\hral[hevgh]h

g_fiehgZIm azZ\~ydb aZklhkm\Zggx pe<}€ kbkl_fb ijhoh”"_gc
nhjfZevghklZ cjhihjlm Ijb\Zeh ~ey dh ghlh iKZkiZmpg{z ~h

< hkgh\e 1Zdbo kbkl_f0a64Zlwd® feklylv [ _aeeq IZ[ebpv Dh"
IZ[ebpv aZih\g_gZghsislg\rhjfZpe}x

Mke 1Z[ebpe a\fyazge fe kh[hx ¢ ijb\_~_ge+ ~h nhjfb gh
Kieedm\Zggy a ;> \eA"[m\Z}Ivky a "ddhfh]lhx aZible\

GZmdh\bc dzxi\gdbjbg_dFdlneafZl gZmd*hp_gl


http://library.kpi.kharkov.ua/scripts/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=5&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=0&S21P03=U=&S21STR=629.735.33%28062%29

:?JHG:<1=:P1CG1 KBKL?FB
?E?DLJHG1D: L: :?JHDHKF1QG1 KBKL?FB MIJ:<E1G

M>D

JhfZzg_pvF :\ImohkK <
GZpehgZevgbc Z\eZpecgbc mge\_jk

KLIMDLMJG: 1>?GLBN1D:P1Y KBKLFB MIJ:<E1GGY JMEVH
F?0:G1AFM :<LHGHFGH=H JMOHHMHW+iH H;

ljh[e_fZ hilbfeaZpe+€ mijZ\eeggy ecslZevgbo ZiZjZle\ |Z ¢
hiftdle\ \_evfib ZdImzZeh®pZggzgecvy *_gv hkdeevdb ihklecgh
\bfhlb ~h Ihgghkle jmom pbo h[f}dle\

>ey hilbfeaZpe€ mijZ\eeggy jmohfbfb h[f}dIZfb g_h[o*"g]
kbkl_fb klZ[secaZp+€ \e” ydh€ aZe_"blv ydeklv mijZ\eeggy
j_Zevgbo Oa[mixX4gb_e_c ~bgzZfedb =« \ieb\e\ gz h[T}dI
nmgdpehgm\Zggy Px egnhjfZpex fh gZ hljbfzZlb az ~hihfh
N _glbnedZ2p@hke+s”""m\Zghlh h[f}dlZ gZ hkgh\s j_amevlz
_dki_jbf_glm

M jh[hle ij_~klZ\e_gZ ihklZgh\dZ d4b"\lyjoy_gagarm&yglz
kljmdImjgh€ «*_glonsdgpd& "m [Z]ZIh\bfejgh]h jmohMh]h h{
ijhp_ke ijh\_"*_ggy gZImjghlh _dki_jbf_glm j_}kljm\Zebky hl
mijZ\eeggy sh gZ”oh”ylv gZ \oe*” k_j\hijb\h”e\ o dmle\
mijZ\eegflykes”* " m\Zghlh g _Jdlazz~gh 1Zdh" \jZoh\m\ZIb s
k_j\hijb\h”~b ijb _dkiemed\Zpel®& Yeage g_dhgljhevh\Zge a]
nZdlhjM \e~rih\erghkle a \erhfbf > @ Ze]lhjblfhf kljmdIimjgh
kihgzldm ijh\h~blvky i_j\bggZ h[jh[§gZbk\bfElghi¢g_kRkIZ\eyxIv
kh[hx \biz~dh\e klZpehgZjge ijhp_kb a f_Ilhx \bagZqg_gg:
0ZjzZdl_jbklbki_dljZevgbo =+ \az}fgbo ki_dljZevgB& seev
gZklmighfm _1Zie hljbfZge klZlbklbgge 0ZjZdIl_jbklibdb kb]g
Zelhjblf klpmdh€ <~_glbnedZpe+€ \ j_amevlZle ghlh mbagZq
nmgdpex "hkee”""m\Zghlh k_j\hijb\h~m 4 lZzdh"® fhn
g_dhgljhevh\Zgh]h ah\gergvh]h a[mj_ggy sh 7~¢} gZ k_j\
nmgdpehgm\Zggy

J_amevlZlb jh[hlb fh mlv [mlb eW dHjidizgjghe€ «~_glbned
[Z]ZIh\bfejgh]lh h[f}dlZ \ peehfm |1Z gZ gZklmigbo _I1Zi
hilbfZevgh€ kljmdImjb

Kibkhd \bdhjbkiZgbo ~*_j_ e

;ehoeg BEHAbfZevge kbkl_fb kiZleec¢dZpgedzZt k jhkeckvdhx
;ehoeg E F _gdhbé& KIZlbklbggZ ~bgZfedZ kbkl_f mijZ\eeggy [ o
<GAED G:M £ k

GZmdh\bc d#jfle\¥lhddhnT}\Z Zkbkl_gl
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RZ[j*g _
GZpehgZevgbc Z\eZpecgbc mge\_jkbl_

HKH;EB<HKL1 I1>04BEW>KY=G?G&EBKHDBO =J:GBPV
YDHKL1 =1JHKL:;1E1IAQHIBDE:>1 F:EH=:;,:JBLGH2
=1JH<?JLBD:E1

GZ e+lZevgbo ZizZjzlIZo E: yde \bdhgmxlv kdez~ges fZg_\jb \
dmlh\bfb 1Z eegecgbfb ijbkdhj_ggyfb \ ydhkle \bfejx\Zqge\ gZi
iZjzZfljs\ E: aZklhkh\mxlv ]Jejhkdhieqge ijbezZ”b « kbkl_fb Z \ h
]JejhklZ[eecazZlhjb dhlje \ k\hx g_jlm \heh”?exlv ieM\bs_ghx hiejc
a[mjxxqbo kbe ¢ [eevr kljh]h a[_je]Zxlv gmleb\e hke Jejhkdhi
ijhklhje

GZ |lhqggglZlw]Zpecgbo \bfeje\ eklhlgbc g_]Zlb\gbc \ieb\ jh[eyl\
g_"hkdhgzZehkle dhgkljmdpec kZfbo gZ\e]Zpecgbo ijbkljh€\ yds
[_a \e~ih\ergh]h h[eedm o0ZjZdl_jm i_j_I\hj_ggy \o**"gbo klhoZ]|
ijbkljhyo \bagZgZevglbd€mo*k8d\b iZem[b dhjZ[ey riZg]lhmle\
ieZlnhjfb kl_g~Z efelZlhjz « 1 ydsh [hjlh\e \bfejgbdb hoh
\e~rih\ergbo hpeghd <« jha\ yahd jeagbfb al\hjhlgefb a\ yadzZfb
Hg_\b”rgh sh aZagZqg_ge* \bs_ "bgZfuglys m2\bldgZ qgZevhsc feje ¢
ihagzZgblbky gZ j_ZeeazZpe+€ kihqgzldm i_j_~[Zgm\Zgbo nmgdp-c
\o**"gh€ egnhjfZpe€ dhgdj_lgbfb gzZ\e]Zpecgbfb ijbkljhyfb

LZd gZijbdez” is™\bsblb Ihqgeklv ]JejhklZ[eeecaZlhje\ =K hkh
ydbo azdé¢EZ&h]Z[ZjblgZ ]ejh\_jlbdZev F=< fh'eb\h aZ mfh\b
j_Zevge "bgzZfeqge 0ZjZdl_jbklbdb kbkl_fb \bfejm \boe*gbo j_
kb]JgzZees\ =K Z 1Zdh® a[mjx\Zgv ¢ i_j_rdh” \bfeje\ >ey p\
_dki_jbf_glZzevgbf reyohf \bagzZdbblzgpaz€vdbs_ aZagZq_gbo
nZdlhje\"gKe+s”"m\Zgbc ijbkljec Z 1Zdh" deevdekgh hpegblb kbek
gZ oZzZjzdl_j nmgdpehgm\Zggy ijbkljhx A pe}x f_lhx ijh\_~_gb
ZI_klZpvrlE® gZie\gZImjghlh fh”_ex\Zggy dhgBdthke Zm\Eghkc h
feklb\ky e« \bijh[m\Z\ky gZ "bgzfe4gghim dmlprA®o ijhklhjh\bo jmo
h[ }dIz

Hkh[eb\h \Z eb\m jhev \ aZ[_ai_q_gge* lhgghkle ]JejhklZ[secaZ
dhj_dpe+€ ijbez”e\ 1Z ijZ\bevgbc \b[e¢]j kljmdNfiyaplho ahjbfip}c
fh eb\eklv h[bjZlb kljmdImjb pbo dhj_]mxgbo kbkl_f gZcdjZsbfk
[Zae \e~"hfbo f_lh”e\ kbgl_am hilbfZevgbo kbkl_f klZ[seesaZp-£€
ZgZeh]e}x a \e~rhfbfb ie”"oh”Zfb sh”h \b[hjm hilbfZevgbo klj
dhj_dpe<€ jhalZzrh\Zgh€ \ a\hjhlgvhfm a\fyadm ~h h[T}dIm kIZ[

Lzdbf qbghf kiI\hj_ggy dkighdfimjggbgh\bjh[¢\ deZkm sh
"hkee”r"m}lvky yde \heh”exlv ]jZgbggbfb f_"Zfb ydhkle Ihqgg
fheb\h gZ hkgh\s kmqgzZkgbo gh2mmprle} fighgp _lam hilbfZevgbo kljm
kbkl_f klZ[eesaZpe-£

GZmdh\bc d_dje\dgbXljq_gdizkbkl_gl
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LOLLDMHUH]DQIN\L
1DWLRQDO $YLDWLRQ 8QI

"(6,%1 2) )/, *+7 &21752/ 6<67(0 :,7+ 2%6(6987( )(('%$&.

7KH ZLGH DSSOLFDWLRQ RI VPDOO 8QPDQQHG $HULD
FUHDWH IOLJKW FRQWURO V\VWHPV )&6 WKDW VDWLVI
GXULQJ IOLJKW HQYHORSH )XUWKHUPRUH R@/H & KZRXKC
ODZ FRVW GHVLJQ DQG SRZHU FRQVXPEROLUREG RRPB X HU
UHVWULFWHG DELOLWLHYV

7KLV LQYHVWLIDWLRQ GHDOV ZLWK REVHUYHU DQG
PDWUL[ LQHTXDOLWLHYV /0,9J lROW JKW HLDVMWO RBEW DR Q.
GHVLJQ SURFHGXUH RI REVHUYHU GHDOV ZLWK VHOHFW
WKH REVHUYHU HLIJHQYDOXHV VKRXOG EH IDVWHU XS W
7KLV FRQGLWLR@ BHVHKOWHULQH@QVLWLYLW\ WR QRLV\
GHVLUDEOH 7R RYHUFRPH WKLV GLIILFXOW\ SURFHGXL
I\DSXQRY DSSURDEFK

7KH PDLQ DGYDQWDJH RI WKH SURSRVHG DSSURDFK
/0, WHFKQLTXH ZKHUH WKH REVHUYHU JDLQV DQG FRQ\
VHW RI /0,V VLPXOWDQHRXVO\

7KH VA\VWHP G\QDPLFV LQ WHUPV RI SODQW DQG REVH

a Wo ag %. op \
qwnSie $ %. /&Y

ZKHYUBQGBEDUH UHDO DQG DSSUR[LPDWHG VWDWHY UHV!
PRWLRQ RI WKH SODQW EDVLQJ RQ WKH HVWLPDWHG V\
Rl VWDWH IHHGEDFN FRQ WLWYRH®D YE\DWH\AWIIRFCDOMARE. G QUWHDTVX I8
|

ZKHUH.Y D FRQVWDQW VWDWH IHHGEDFN JDLQ PDWU
DV\PSWRWLFDOO\ VWDEOH ,W LV VXSSRVHG ID@L\PR JWKD
SHUIRUPDQFH LQGH[ DV

f f

%V\h[ we “wx o ow3eiva Tws.

ZKHWH DQSDUBLDJRQDO PDWULFHV ZHLJKWLQJ HDFK
UHVSHFWH IBOREOHP LV UHGXFHG WRIWROYLQJ WKH IRC
& $7 $: 0 %’ %o ;4 o078 °

« al - » . L7
« ’ »

!
« 5 0 , 374

$; ;% &'=" =& ; ;7!
7KH VWDWH IHHGEDBEN GJDRRVHUYHU FDOQ)L Q¥H IRXQ
DV 3 0 .3 . 03 ; 3 3/ =1/ ; =

6XSHU¥®LWVRUMPQDWVND $ 0
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20HILUHQNR
1IDWLRQDO $YLDWLRQ 8QLY

0$7+(0$7,&%/ 02'(/ $1' 67$%,/,=$7,21 6<67(0
2) 48%$'52725

)O\LQJ REMHFWV KDYH DOZD\V H[HUWHG D JUHDW IDVF
Rl UHVHDUFK DQG GHYHORSPHQW 7KH VFLHQWLILF FKE
8$9 GHVLJQ DQG FRQWURO LQ FOXWWHUH & RIOXY\LLURR@\P |
ZDV YHU\ PRWLYDWLQJ IRU SHRSOH WR VWDR® WRKH. QJ D
RWKHU KDQG WKH EURDG ILHOG RI DSSOLFDWLRQV LQ
HQFRXUDJLQJ WKH IXQGLQJ 7RI HB | RIBIHD DRYIKIBE FSRIRHEA BW V
FRQVLGHUDWLWRQHL ¥V XIWKBRMERUH UHVW FRPHV QRW RQO\ |
ZKLFK UHSUHVHQW DQ DWWUDFWLYH FRQWURO SUREOHP
WKH VHQVRUV DFWXDWRUV DQG L BWNMHDOIOI QB H LNQWHP |
GHFHQW RSHUDWLRQ WLPH LV QRW WULYLDO

7KH EDVLF TXDGURWRU GHVLJQ FRQVLVWV RI D FRQW
URWRUV SODFHG V\PPHWULFDOO\ DURXQG WKDW FHQWH
EODGH LV GULRBODKEH GHQWHU RI PDVV LW SURGXFHV E
UHVSHFW WR DLUFUDIWYV FHQWHU RI PDVV :KHQ WKH
JUDYLW\ IRUFH WKH TXDGURWRU KRYHUV LQ WKH DLU )>
WKH DIMUKS LQ WKH DLU 7UDQVODWLRQDO DFFHOHUDW
JHUR SLWFK RU UROO DQJOH

7KXWKH SXUSRWH HRYWLKNDWR REHVLIQ VXFK D FRQWURC
VWDELOL]H WKH TXDGURWRU WR VWDWL@ W RM KORMHR PR
RI WKH IOLJKW

$V WKH TXDGURWRU KHLJKW FRQWURO OD\HWFDLD® DFWL
EH OLQHDUL]JHG IRU KRYHU PRGH%HEYWDXVERO@WKMNRY 1D/

VIPPHWULF ZLWK UHWRYH MM RPRFRDYE® ROSWKH VDPH WUD (
WR ERWK SRVLWLRQ FRQWURO ORRSYV

7KH WUDQVIHU IXQFWLRQ DERYH LV D VLPSOH GRXEOH
IROORZLQJ VWDWH VSDFH UHSUHVHQWDWLRQ

7TKIBHUIRUPDQFH LOQGHNVNIRQYEMKW K H/YRWBRZLQJ H[SUHV

6XSHU¥BWR W XSURNIHVVRU
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6XVKFKB @NR
1DWLRQDO $YLDWLRQ 8QI

$<6 2) '(&5($6,1* 2) $,5&5%)7 12,6( ,1 &,7,(6

,Q WKLWZERUINQ IO XBQEBWRIRMKKGRD Q DUHD LV7LEYWHVW
RI QRLVH DQG ZD\V RU WKMHL@\OEHIDU HP\RIUPD MHRIQ D ER
DLP ZD\V RI LQIOXHQFRQZAH BH WK WDHMHEHUNGL Q WH FK C
DYLDWLRQ 8QIRUWXRXDWH GRI WW HL ¥ RAMWIKQ @ VOHHD\GH/ QVRR
GHWHULRUDWLRQ RI WKH HFRORJLFDO HQYLURQPHQW
URORUN RQ WKH QHZ SODQH LV D FRPSOH[ SUREOHP D\
FRPSURPLVHV $FRXVMQ WWEHVIRDWVEB QFWHYHU\ LPSRUWD
LPSRUWDQW DVSHFWV RI VRFLHW\ RQO\ WKH FXOWXU
WKLV IDFWRU 7KH QRLVH WKDW DFFRPSDQLHV WKH RS
WR SDVVHQJIHUBHRSOH MLYLQJ LQ WKH YLFLQLW\ RI C
QRLVH DUH RQH RI WKH FDXVHV RI IDWLJXH GDPDJH F
WKH HTXLISRH@WQ UHDVRQ WKDW WKH QRLVH SUREOHT
OLIH BSW\WKRORJLFDO HIIHFWV RI QRLVH

7KH SUREOHP RI DLUFUDIW QRLVH LV D PDMRU SURE
&LYLO $YLDWLRQ 2UJDQL]DWLRQ ,&$2

'"HFUHDVLQJ RI DLUFUDIW QRLVH LOJPEWKBYFADOLQ W

DU FKLW RODQER@Y WU X FWKHR @ RVWHMHITHFWLYH QRLVH
WKH VRXUFH Rl LWV IRUPDWLRQ

7KHUH DUH UHFRPPHQGDWLRQV IRU UHGXFLQJ WKH
DQG DLUVSDFH DURXQG LW DSSO\ RSWLHEORBRGRVV
UHGXFWLRQ SURJUDPV

6RPH XUEDQ VROXWLRQV WKDW KHOS WR UHGXFH QR

,QFUHDVLQJ Rl WKH GLVWDQFH EHWZHHQ WKH VRXL
7KH XVDJH RI DFRXVWLF VFUHHQV VORSHV ZDOOV
8VDJH RI VSHFL DROQ QRALYHSS URBKEGWAD SLQJ

8VDJH Rl WHUUDLQ

5HGXFWLRQ RI DLUFUDIW QRLVH LV DFKLHYHG WKU
DLUSRUWY DQG WKHLU VXUURXQGLQJV 3URWHFWLYH ]
DUHDV DQG OLPLWVVRIHWRH ZKLESREMS HRIGY RQ WKH
DLUFUDIW QRLVH DQG RQ WKH FODVV RI WKH DLUSRUW

'XULQJ WKH GHYHORSLQJ RI DUFKLWHFWXUDO DQG S
LQ XUEDQ GHYHORSPHQW LWQL$O@HRH\QIDBURWHEQ N
ODQGVFDSLQJ DQG EHDXWLILFDWLRQ DW DOO VWDJH\
FLW\ 'XULQJ WKH GLVWULFW SODQQLQJ LW LV QHF
GHSOR\PHQW RI DLUSRUWV XQ@HBUGWEKHBRIBWHQW FD
VWUXFWXUH WKDW ZLOO UHGXFH WKH QXPEHU RI QRL)
DUHDV DQG QHIHIKERWKRRGOWDJH RI QRLVH FRQWURO
HQYLURQPHQW VKRXOG KDYH SODFH

6FLHQWUILIEYRXISHK X U\N
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6\G R U HiQ NORL $D
1IDWLRQDO $YLDWLRQ 8QLY

237,0,=$7,21 2) 8%9 )/,*+7 &21752/ 6<67(0 86,1*
18(1% (5*(5 2%6(59(5

1RZDGD\V XQPDQQHG DHULDO YHKLFOHV 8$9V DUH
DSOLFDWLRQV LQ ZKLFK RWKHU NLQGV RI WUDQVSRUW F
WR WKH SUHVHQFH RI REVWDFOHV $FWXDOO\ 8$%$9V DL
QDYLJDWLRQ VHQVRUV WKDW PDNHV WKH IOLJKW FRQW!
DQBKHDS IURP WKH SRLQW Rl YLHZ WR SR@KPEHRQRKXPS'
PHDVXUHG VWDWHV RI 889 PRGHO LV UHVWULFWHG > @

6RPHWLPHV FRQWURO SUREOHP EHFRPHV PRUH GLIIL
DQG RWKHU VHYHUH DWP RFSKR®O LIF VFRIQIGFIOMLRQV LQI10XH

21 FRXW\KH LPSRUWDQW DVSHFW LQ FRPSOHWLQJ 8%
VWDELOLW\ SHUIRUPDQFH DQG UREXVWQHVV

,Q WKLWBBSEWHP VROXWLRQ RI 10 LRWWK FRIRDUR W X/GV
PRWLRQ VPIDOO LS3OWKHQSRIHW[WHUQDO VWRFKDWWLF G
LQYHVWMIPRKIDE WLF GLVWXU EDQ RXW FRDRGERKOELEWKEZ L Q G
WKH KHOS HRQ ULQOWWHIWH VSDFH > @

7KH JRDO RI WKMRUHNWBUFKH VWRFKDVW IRRJ ROWIKRW]D)
FRQWURO V\WWHPV GH\RIJQ W.RF KADR/HV LSRDHOVGH QU REFDSIOFHHW
PHDVXUHPHQWYV RI, W G WAH RHBLUYLHD BVGKHVG HVLUDEOH ORFD)
/IXHQEHUJHU REVIMAIYHG WRLBKVWRUH XQPHDY&UWMBHVW
ZHLJKW PDWULFHV QHHGHG WR RSWLPDG® SGH\F HWDMLICR Y
SURFHEDMHG RQ WKB A HPOIGHKRG LV SURSRVHG

$V WKH IXQFWLRQ ZKLFK VKRXOG EH RLQRRPIHG WKH
XVHG

7KI13 URS RGMG. P LIDRVFHREIX DS 0 L W GOHRRU L WPRGALLERDQD
VPDOO 8%9 ZLWK WKH KHOS RI ODW/DE 2KRIFKZDDW X\QHG 6\
FKHFN WKH FRUUHFWQHVV RI WKH VWRFKDVWLF RSWLPL]

$FFRUGLQJ WR WKH VWRKSW D LRQUARED UHR/XEDQWBR E X VW Q HV V

QRUP LQ GHWHUPLQLVWLF FDVH LV HTXDO WR
SHUIRUPDQRH W&GBHEGEHVLIJQHG IOLJKW FRQWURO V\VWH
VWRFKDVWLFLELVWXUEDQFHYV

5HIHUHQFHYV

.OLSID,QIOXHQFH RI 1XPEHU RI OHDVXUHG 6WDWHV RQ $FFXLU
&RQWURO &\ VWHBB\GRUHQNR OHWKRGYV DQG 6\WWHPV RI 1DY
&RQWURO UG((QWHUQDWLRQDO &RQIHUHMFH 22FWREHU

OF/HD Q$XW R PIIDW ERQ W WRDH PV/F / H XQQ J O H Z RRIGQMDLGRBF

+ S

6FLHQWLILFS$XASHUN. VRWRIHVV
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9\QRKUDS&RYD
1DWLRQDO $YLDWLRQ 8QI

0$7+(0$7,&$/02'(/ $1' )/,*+7 &21752/ 6<67(0
2) 527$7,1* 8$9

7KH XVH RI URWDWLQJ 8QPDQQHG $HULDO 9HKLFOH
ZLWK LWV HDVLQHVVY RI XVDJH DQG VPDOO DPRXQW
QHHGHG IRU LWV FRQWURA VLUIWH X WH. ]Bl QEEQ GKRHILW KW
PDLQ IHDWXUHV RI URWDWLQJ 8%9 $W WKH VDPH WLP}
LQ RUGHU WR SHUIRUP WKH UHTXLUHPHQWY LPSRVHG

7KH G\QDPLFV RI URWDWLQW KIS 9Y HK LIFFRH/ Z G W I HGR B/
QDPHO\ WKH 8%9 URWDWHY DURXQG ORQJLWEEGDQGO L
FROQOWURO GHYLFHV LV OLPLWHG DQG LQYRODIWG RQO\
D[HVY DQG UROO DQJOH 7KH WML DYD®NHW\DWIHP b WIH @&/ HDGE
VSDFH E\ WKH DQJOH & 7KH 8%9 FRQWURM®QE¥ SRVV
7TKHUHIRUH LW LV QHFHVVDU\ WR GHILQH XVHIXO VLJ(
TXDGUDWXUH VLIQDOV UHMSHFGNZYWER\WKKHKHFO® EIHHC
EHORZ
‘ese > M sso S N

. TXD
* 8%9 CS M

. FRPPRg :8$98 M é$9 S l\'
- 8%9
,W LV QHFHVVDU\ WR DGPLW WKDW WKH VSHHG R
HQYHORSH 7KHUHIRUH LW LV XVHIXO WR FRQVLGHL
UHJLPHVIFHWHKQ®LYDOXHV RI IOLJKW VSHHG 7KXV WK
8%9 LV GHULYHG LQ D VWDWH VSDFH IRU WZR RSHL
SDUDPHWULFDOO\ PRGHOV FRQQHFWHG ZLWK PDJ[LP
UHVSHFWLYHO\
7DNLQJ LQWRLPIFWRGQQYXPEEHUGRFR@WURO GHYLFHV
SUREOHPFRIQWWUROOHU GHVLJQ 7KH PDLQ DGYDQWDJF
LWV VLPSOLFLW\ 7KH GHYHORSHG FRQWUROOHU LV
FKDUDFWHULVWWDOFV RI URWDWLQJ 8
7KH WUDQVIHU IKREWURQ GRHWB WDNHV WKH IROORZLQ
x S S 7SL G

ZKHUHLY D SURSRUWLRQDO FRRSRQBQ W RV H ROVAU ROL (

WKH GLIITHUHQWLDO JDLQ FRPSRQHQW RI WKH RYHU
FRHIILFLHQWYV RI WKH GHVLIJQHG FRQWURO ODZ DUH W
t*ORRS V\VWHP

6XSHU¥BWRWXSURNIHVVRU
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