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<u\Ru
lhemqg_gu nhjfmeu *ey \ugbke gby dZkdlc &viuoj giZzgiyo kg _
gbyo fghlhkehcgh]lh ghhghjhyh]h kl _j gy gZoh”ys ]Jhky \ mkeh\by
i_j_ggh]lh ba]lb[Zz
JZkkfhlj_g gbkeh\hc ijbf_j ihkljh_gby wixju dZkZ|l_evguo gz
j_qlaf k_g_gbb r_klbkehcgh]l]h g_h~ghjh~ggyh gvprhykh MKikpywomkeh!
iehkdh]h ihi_j_gqgh]lh balb[Zz
Ilhemq _ggu_ \ klZlv_ j_amevlZlu fhiml [ulv bkihewadkKZIlgevjb \
guo gZijy _gbc \ ba]lb[Z _fuo g_h”~ghjh”guo fgh]lhkeb& dgh d pnigeh ] bmok
ijhqghklb

‘b[ebh]jZnbg_kdbk kibkh

ce_dkzZg”jM 1hlzZzih\ & > j"Z\blgKhijhlb\e _gb_ fZI| i Z[eh\

Ney \math j N <i:e_dkZg"NjR\Z <ukrd k

;hehlbg<< Gh\bgdH X _o0ZgbdZ fgh]hhglkt¢gudpbdc F FZrb
ghklihgb _ k

'gZjh\R : Rhdbjh\: > Bkfhbeh¥VRKh\j_f _ggh_ khklhygb_ b ih

gh\dzZ az~"Zgb bkke ~h\Zgby ljzokEihdgubuklugbked| evghc b ijbdezZ
fzl_fZlbdb « K %

Q_imjg gdkh LxjbgXK Kbf_g gb_f Ih”"Z dhg_gghuo\vkdrgf |Z
gbb k f_Ih~ "hfddgtlZehy “ey hij_"~ e _gby~gaihyfbjindBggh]lh khklhygl
fghl]hkehcguo [Zekhldgbd | _jfkdh]h gZpbhgZevgh]h bkke "h\Zl_evkd
kdh]l]h mgb\_jkboéZgbdzZ_ K =

Lmjmkh) J:g”j\ <B Pu[bgXGHJ[s j r_gb_azZ”Zgb h[ ba]b[_ f
]hkehcghc [Zedb \ jy*Zo Nmjv _ Kljhbl _evgzZy f oZgbdZ bg g _jg
" _gbc < K

NbeZlh\<< Dm b JZkg_I|hifgpkehc§zehd \azbfh” _ckl\mxsbo k
ghizjzf_ljkgbf mijm]bf hkghBggh\Zpbb b bg\_klbpbb K %«

Lob BPO NbeZlbk\Qbke ggZy f _|h”"bdZ hij_~ e _gby gZijy _g
guo [ZedBggh\Zpbb b bg\_klbpbb K + <

J Zgbpugld: KhklzZz\gu_ kl_j gbgu iegKkjlhcbanZzl Kk

g"Nj__\ B Pu[bgXG Lmjmkh\:dZeba djZ_\h]Jh wnn_dlZ dZkZI
gZijy _gbc ijb k®*\b]_ ~"\mokehKighttl [EedBy f oZgbdZ bg g jguo dlI
pbc bhlkim™ _gbc <L K + ‘2,

;Zdmr _\<K :of _"0ZgBl\ Qh]bJu \ fgh]l]hkehcguwee [Aéjdhgguc
j_kmjk@eh” _ebjh\Zgb_ b f _o0ZgbdZ dhgkljmKWwiwS PHFKDRDARYBIXD
QRPHKRUQDOPROIREUJ VWURNWE OWNEGONHAMBRUX]KHEDNXVKHY
VYDKPHGKHUWRRIYEQRIRYV CEROLANB K N WWHRWXQQUY DWBGRZQORDG |

SHIHUHQFHV

$OHNVDQG BBRWSHSRY 'BIU]KDYBLBEWUHQIWHKURDOD $ 7H[W
IRU 8QLYHUVLVWLHYHNEDEGSYRY ORVFRZ +LJK 6FKRRO
%RORVLQLRYLFKNRYHKKKDQLFYV RI OXOWLOD\HU 6WUXF\
QRVWURHQLH S
$QDURYSD BKRNLYRYVPRLOR E6BKUBNGMW VWG VWDWHPHQW
OHP RI VWX@®RQJUWMIRGY 3UREOHPV RI &RPSXWDWLRQDO DQC
3 +
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&KHSXUQWBQONRXULOQBPISOLFDWLRQHRH @YW HP HWK /G IHD F
WLRQ ZLWK WKH AR W B FGH 0/ BI\WHRAVBUHINAKEKPIX D D B ZRVBX E 6D W V. G
Rl 3HUP 1DWLRQDO 5HVHDUFK 3RO\WHFKQL% 8QLYHUVLW\ OH

7XUXVBY 3QGUHHYWEK® 1*HQDO VROXWLRQ RI WKH SU
Rl D PXOBRHM HU )R X WBIMWHWX ¥ WOOLENF WP RFKHQJLQHHULQJ VWUXF
WLRQV 1R 8 +

JLODWRY X]KLR DOFXODWLRQ RI PXOWLOD\HWBEHDPYV
UDHPWHU HODV W, I0FQ RRYOQ/GIDRMIMR DO ,QYH\BWPHQWYV 1

7KL/ .K )LODWRYXPHWHWIORG IRU GHWHUPLQLQJ VW
EHDRYQRYDWLRQV DQG ,QYHWNPHQWV 1R

5]KDQLWS/\QRPSRVLIWHGSRGIVWHY ORVFRZ 6WUR\L]GDW

$QGUHHY BV\EIKX 1 7XUX¥RBYBO\WLVERXQWMHU\ HIIHFW R
VWUHVVHODL\GHIIDBWARKXFWXUDO OHFKDQLFV RI (QJLQHHULQJ 6W

1R 3 + ‘2,

%WDNXVKHY SNKPHGKBQRWIGRBAW LQ PXOWLOD\HU EHDP\
VRXUFHGE@HOLQJ DQG PHFKDQLFV RI8YWHIWW\E X UPHAWF KDRQLFV SJXD
QRPHKBPUQDOPROIREUJ VWURNWEOW\GONHAKBRUX]KH@EDNKHY
VYDKPHGKHUSRIR EXPQRJRV CEFDLADNB K N WWHRWWQUY DWBGRZQORDG |

6+($5 675(66(6
1 $ 08/7,/$<(51+202*(1(286 (/$67,& 0(0% (5

6 9 WDNXVKHY

3HQGWDBWHY H U U WK LRV H FAR RV M/ D )XQFBN L R Q
5XVVLD 3HQ]D

'U RMHFKQLFD O36ARWRYPBHNVKDQLFY "HEDUWPHQWHWDLEDNXFKVY#PDLO UX

BUREOHP VWEHWHHRHRE®HP Rl GHMHIHPLH\Q I ¢/ PHPXIOWLOD\HU KHWHU
ORFDWHG XQGHU FRQGLW LRI RV SFROIQQMH. GVHIDHB/ YHUVH EHQ

5HVWY{® VROXWLRQ VLPLODU WR =KXUDYVN\ V VROXWLRQ LVE®DVHG RC
WLRQ WIDW WRHKL WYV ERIWPZHIDY MDA IREWDLQHG IRU FDURXW/LWQY JRV K
PXWLOD\HU LQKRPWRLFQURK\VORPDWHG XQGHU FRQGL$IOX®W RIFDODIQH RB
FRQVWUXFWLQJ D GV YKV DLR) RY K/AVWDREQABRM M VILQ KRPRIJHQHRXV HODVWLF U]
GLWLRQV RI SOIDBMQWUQ QVLYHRRQVLGHUHG

&RQFOXVKRQMWVXOWV REWDLQHG LQ WKH DUWLFOH FDQ EH XVHG LQ
QHRXVOMREWIHODVWLF EDUV ZKHQ DVVHVVLQJ WKHLU VWUHQJWK

H\ZRURGKWHURIBO M WNKIMWBAU HV VHYV
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M>D

J:KQ,L PBEBG>JBQ?KDHC H;HEHQDB
I1JB DHJJHABB F?LH>1PBIJBB®:L:KLJHN

=F FmjlZaZebF\F I1ZcameZ_\

>7Z]_klzZgkdbc 1Thkm~ZjkI\_gguc | _ogbg_kdbc mgb\_jkbl_I
Jhkkby ] FZozZqdZeZz

>jl_og@Zmighn ijhndZn_"kdjhbevgudgkljmdpbc b ]b”*jhl_ogbg_kdbo khhjm ™ _gbc
DzZght oggZzmd ~hppdzZn_"ju kljhbl_evguo dhgkljmdpbc b ]b*jhl_ogbg_kdbo khhjm
I_e WDWMPGVWX#PDLO UX

lj_"ezZ]Z_Ilky gh\uc ih~oh” d hpbgidh]gjhanjhkZmBxevgh]h khklhygby pbebg”
g_kdbo h[hehqg_d Ijm[hijgh\phZXjh\ ZiiZzjzlh\ ~Z\e_gby ih”\_j°_gguo dhjjhabhg
hkghf_Ih~h\ hjbb dZIZkljjha"_ezZ fZI_fZlbdls_pakdiZgdhh[jZagu_ baf_g_gby khklh
kLf ijb iez\ghivAgh\Zgbb iZjzf:d]mZevglbklke_ ~h\Zgby h[mkeh\le_gZ \ukhdhc Z\Z]
dhgkljmdpbc wdkiemZlbjm_fuadldhgpuocatihgbhso h]ljZzgbg_gghklvx IjZ*bpbhgguo
gzlZz g_uhfbdbo g_ebg_cguc o0ZjzZdl_j ihklbhbijokdhdglemvdlyf gbb kl_gdb g_h[oh”b
klvx \uy\e_gby djblbg_kdbohhg_hl jZ[hlhkihkh[gh]h d ij_~_evghfm khklhygbx

P_ev jZ[hty@ZajzZ[hlZIv f_Ih*heh]lbx jZkqzlZ pbebg”jbg_kdlgg ufthéhlg_d k dh
A _gbyfb ihalheyxsmx \umyme¢dgZyphhggub Hhaghlgu g_mklhdjgbgtkdbjh\ZIlv fhf_gl dz
IZkljhnbqg_kdh]h jZajmr_gby ijb ~hklb _gbb djblbq_kdjhd INZ j@Z|Iljhm blaglgbXhklb
ijhkljZzgkI\_ izjzf_ljh\ dhjjmabepn]bdabjm_Iky gZ ZiizjZl_ |I_hjetzkdbAk bkt d
[_gghkc ZgZetagpbZevguo nmgdpbo blZipffgbklhcgbdhklbg_cghf fh”_ebjh\Zgbt
A_nhjfbjh\Zgby h[hehqgdb k ehdZevgkifdlbklbg_gdketbh[jZ[hld_ "Zgguo lhesbghf_
hij_~_e_gby \_jhylghklguo olgjdfdgibblbéhdhApjhabhgguo ih\j_"~_gbc

Hkgh\gu_ j_amekhthjiuymebjh\zgz fzI_fzZlbg_kdzZy fh”_ev mklhcgb\hklb pbel
ehgdb k mgzlhf dhjjhabhggh]lh baghkZ dzZd kbkl_fu k hkh[_gghklyfbilbiZz ©k[hjdz
e_gu djblbgakdly_gby ]Jemibdlyuz~b dhjjhabhgguo iyl_g khhdtzZik [\omxsjdZphb ih
kljh_gu h[eZklb mklhcqgb\hklb \ dhhj*bgZ+72"®ihdmillb\g Z" ftaghmkiZz gg__ ~Z\e_gb_2
jZajz[hlZg Zelhjblf ijh]lghabjh\Zgby fhf_glZ dzZlZkgphyngd_kk@Efeb §Zagimr gpbZev
ghc nmgdpbb kbkl_fu

ljzdlbg_kdzZagzgbfhkdivur_gb_ IThgghklb ijh]jghaz hklZlhggh]h j_kmjkZ aZ kq:
guo wnn_dlh\ ihl_jb mklhcgb\hklb \uyle_gb_ ©ij_~dzZlgkhprenihelkkdbbj2 khkdhygbc
\u\h*bldhgkljmdplaxwdkiZptdl hilbfbaZpby ]jZnbdig\ KdZ]lghkdbgljhey gZ hkgh\_ |
mklhcgb\hklb

Dexq_\u_ kepb2bg”jbg_kdZy h[hehqdZ dhjjhaby I|_hjby dZlZkljhn [bnmjoc
nmgdpby h[eZklv mklhcqgb\hklb d}bgbg kil Zlithdgujk g_ebg_cguc ZgZeba ij_".
khklhygb_

Pbebg”jbg_kdb_ h[hehgdb rbjhdh ijbf_gyxlky \ kljhbl_evkI\_
wg_j]_Ibd_ b “jm]bo hljZkeyo [eZ]h”Zjy ijhqghklb wdhghfbgghklb
Iby [hevrbo ijhezIhRf[ "anihqguo hihj

JZkqzl pbebg”jbg_kdbo h[hehqg_dbkljm§mlhf dhfjijehadbkgh]h ih”ol
mqgblu\Zxs _]h baf_g _gb_ ] hf Iljbg_kdbo iZjZzf_|Ijh\ f_oZgbqg_kdbo
gZijy zg@hnhjfbjh\Zggh]h khklhygby dhgkljmdpbb Dhjjhadplyxijb\h”
lhesbgu &db kgb  gbx ijhqghklb b ieZklbqgglzklZzdZl dbdlegp gljZp
gZijy _gbc \ ahgZo ehdZevguo ih\j_"~ _gbc

< gZmqgghc b I_ogbg_kdhc ebl_jzZImj_ dhjjhagtyl hakidfihljdplZ niky
abdthbfbg_kdbc ijhp_kk jZajmr_dbpy[mAdZlee Kkipk)lh ih*oh”Z d *"bZ]ghklb

« FmjlZzaZebE\l ZcameZ_Kk
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ijhlghabjh\Zgbx b &adpshl » eZ |ky gZ ijhlpkyakjh\Zgm [u b wdhghfbc
kdb h[hkghdZglhZ@Zsblux @

< dzq_kI\_ ijbf_jz jZzkkfhljbf jZzkg_I| iheh]Jhc pbebg”jbg_kdhc h]
lhsebgu jbk

X

v 1y
Jbk =_hf_Ijby b ko_fZ azZz]jm _gby pbebg”jbq_kdhc iZg_eb

Bkoh”gu_ mjZ\g_gby kf _rZggh]h IbizZz bf_xI \ "Zgghf kemqgZ_ ki
) &89 FIS(F.:9&;L M
_5"8 "6 _5 . P . z
%jl (FI1p9 E6..939,Lra
1" _

. 199 1%p 1%p . Lee Lo e
%9 L e Bt B ID(LQﬁEQﬁa

10, E!Og,

1é- 13- 170
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89 LG EG—a .98;Ltd-@-F@_-AM

<kbk fi_ j\h_ ba mjz\g_igbtklz\ey | kh[hc mjzZ\g_gb_ jZ\gh\_kb
eh” _gguo d iZg_eb kbe gZ \ _jlbdZevdgmkhhkmjZ\gbgb kh\f_klghkl
N nhjfZpbc

Il j_f gghklv Ihesbdwdihre[mkehghkZhjhggbf dhjjhabhgguf ba
khf jhbkoynwgbf \h \j_f_ghjilt he _gghfm dEkdigevdm kbkl_fZ khklhbl be
n_j _gpbZevguo mjzZ\g _gbc \ gqZklguo ijhba\h”*guo ijb bo bgl _]jbjh\;
\ZIv khhlI\_lklI\mxsb_ ]jZgbggu_ mkeh\b

>ey hibkzZgjgpadbihggh]mgvnfgby Ihesbgubigpfef ke _"mxsmx fh
N ext @

DTAJAR L O, F1:P @ :TdJa
"3 Wnmgdpby \j_ f gb hij_ " eyxsZy h[smx&]¢gnhibbkm\Babh#&Zd wlhl
baghk jzkij_"~_e_g ih dhhjjogdklbdf ih\ _

NmgdpdbW hibAkul dbg_Ibdm dhjgiZgbleaddgm b aghddp dX do k
dexgbl_evgh hl \j f gb b g_ aZ\bkysmx hl dhhj*bgZl gZ ih\_joghk
ex[hc fhf_gl \j_f gb IhesbgZ h[hehqgdb jZ\ghf_jgh mf_gvrgbgky gZ |
ih \k_c klirheZz”~b qlh khhl\_IklI\mZ\gfthf* jgb]h baghkZ
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G _jMhf_jguc baghk ijhyleyxsbcky \ \b”_vya\ ibllbg]h\ beb II
ehdZevguf » n_dlIZf qglh gZjmrZ | ] _hf_ljbx b nhjfm ZhkegoQih\kab I
| _evgihb\h”*"blbdd _g ghb\ ebgbduwedsbgu ¥guo mgzZkldh\ hlhepgdZ h
gZevghc ihkgyijzkgllhp Ibg_kdhc \_ebgbgu < 1Zdhf kemqgz_ \ dz »
f gb g _jzZ\ghf_jguc baghk fh™ | [ulv ij_~klZ\e g dZd ihe_gZgZevg

GZ hkgh\Zgbb | dolbgkk ~hVBgbBgbly ihe ¢ gZqZevguo\lg_kh\
nmapbx [ \ \ \ujZgbb fh gh Ziijhdkbfbjh\ZIlv “\hcgufb Ijb]l]hghf_ljbc
jy"Zfb \ gZijZ\e_gbb h[hbo dhhj*bgzl 1Ijbf_f wim nmgdpbx \ \b~_~

AT L (5 O E@-°AO E@S A4

1" Got[_ajZafugg bebafZjgudhwnnbpb_gl dhlhjuc hij_~ ey I|ky wd
IZevgh b o0Zjzdl _jbam _ | Jem[bgm dhjjhBb®Rggh]h ihjzM _gdy eh
gbkeh

HIf _Ibf qglh \ujzZz _gihb P b o0z Zd _ i® b \E ijbgbfz_lI
hljbpZl _evghq bmgg < wlhf kemqgZ_ ke _"m_| \aylv kmffm g_kdhevdbo

>ey hibkZgby jZ\ghf_jghc dhjjhabb *"hklZlhggh ijbgylv nmgdpb

A:TAL L U L?2KIBDP

l[jhba\_~_gb_ nrvigiZplbt ij "Khey H[kc \_ebgbgm Jem[lmdu _ijhgbd
gby dhjjhabb beb iljhahpgmbjh\Zggh]h kehy h[hehqgdb

ljb ihklhygghf agZqg_gbBE pmgdpbedbZggh ijhba\_~ gb_ ~Z | jZ\¢
\ dZ ~uc ~Zgguc fhf_gl \j_f_gb ih ih\_joghlldbk [hidalkg deidhiph d
dZaulzZxl gZlmjgu_ h[k¢ermhbggbyhdhjjhrbjh\Zgghhh_kedglkil [u
\Z | g_ h”bgzZdh\h@ihl"hjZ2aMmf_ \Z IRy nylgiZy \ _ebgbgZ Jem[bgu ijhghb
gby dhjjhabb

ljhba\_" gb_ nm@gWpkchij ~ ey | ehddevgmgm dhjjhabbgm
ijhdhjjh~bjh\z\r_]Jh\dbgdj Ighc Ilhgd_ h[hehqgdb \ fWf_gl \j_f_gb

?keb nmgd&pby FRQZWh”" _ev hibkw\xf_ljga\x dhjjhabx ijb dhlhjl
\ dZ Muc fhf_gl \j_f_gb lhesbgZ baghkZ h"bgZdhW glzxdk_d Zh\ i hagh
auzZxl gZlmjgu_"MWKegby dhgjhklibyjzkij 2 e j&\ghf_jgh IThwlhfm ih~#
ebgbg@Gch?jZzamf_ \ZnKkKky*gzggihy ijoghklb Jem[bgZ ijhgbdgh\ _gby dhj

Hij_~ e _gb_ \ Gddhe gh hibjzZlvky gZ wdki_jidgguZewgmkeh
\bydlkmlklI\by j_ij_a_glZlb\ghgaoo[Zdab 4ZgZf_ ljauZhell\ZxIky wfibjbq_
kdbf imlzf dZd g_dhlhjZy gZklv hgwkoh”*ghc lhesb

GLU;LU® rOUOsa

1ZjZf_ 16 Gohij_~_ey | Jlemhlgdmdgih\ _gby dhjjhadbgm ijhdhjjh”b
jh\zZ\r _1h kehy‘bgz]h"

GZ hkgt\Z wdgkf_glZevguo “"Zgguo “ey baghr_gguo b kbevgh b
IZeebq_kdbo ieZklbg mklZgh\le _g "bZiZahg agZq_gbcE[_wjZaf_jgh]

Ke ~“h\zZIl _evgh ijbjghfghttghk_ mdbgvithesbgu h[hehgdb \h \j
ij_"klzZz\ékyy \b"_

DL D> FUTR?
< kemqgZ_ h~ghklhjhgg_]Jh dhjjhabhggh]h baghkZ
DLD FUY bebDL O,F (T :RPa

]* Gxlem[bgZ ijhgbdgh\_gby dhjjhabb azZz L e_|I
J r _gb _jj44Zxsbo 2hg bg fh™ | Julv hkms_kl\e _gh jZaebqgufb
‘_ggufb fAMfb >ey j_ r _gby azZ”Zgb \hkihevam fkyZfe | hdhgZ m[mh\Z



Kljhbl_evgZy f_ozZgbdZ b dhgkljmdpbb

bkdZlv j_r_gb_azZ”~Zqb \ \b”_ “\hcguo Iljb]hghf_Ijbg_kdbo jy*h\ m?~
guf mkeh\byf rzZjgby\ph gh]h ZibhdhgIlmjZ pbebg”?jbg_kdhc iZg_eb

b @y Aybg Lé,—aﬁae L@raﬁa
c@g Ay gy B2 iéﬁae L@r 2

| BN Q : pob porg_bal_klgu_bdbvmgiu ihsé " Aij_ ™ _

e _gbxey ijZdlbq_kdbo jZzkg_Ih\ g _| s~ hjotnvbiih klbevrh dhebq_ kl\h
kez]Z_fuo ihwlhfm ijhbgl_]jbjmh fZigblgb¥mbkv \ Ziijhdkbfbjmxsbo nt
pbyo i _j\ufb ge_gZfb jyfjib\gyl\h _klv

D @D.. o) @ Ao U M
c@oaeL@;AaeL@Aa
Bgl ]jbjh\Zgb_ kbkl_fu mjzZ\g_gbc k mgzlhf khhilghr_gbc
A"\'mo g _ebg _cguo Ze] [jZbq_kdbo mjz\g _gbc highkpl<eyghklgBfzf |
kegZ jZ\ghl]lhg*ghklhjhgg ]h badghkZzZwiljbgdbfZ | ke _"mxsbc \b”"

Pué7&k]6 E s09cs L &8]%(sckut9c5 F UG 0F v Z3Ma
UEOK® E $0%: L 1°955kuG > F 5505504
1] ZE izZjzf_ljZdZjjbamxsbg mbebh[hehqgdb
Kbkl _fZ mjzZ\g_gbd” hf hkdexqg_gby g obl\hkbgkiy d hr*ghfm dm|Lk
kdhfm mjzZ\chlghkbl _evgh ZfiebIm~uvvjh]b[Z :
< jZkkfzljb\z_fhf kemqgzZ_ jzZ\ghf_j&hWh BawhkZ Kgbeyxlky
lhevdmgdpbyfb \j_d§ @b\bkysbfb hl dhhj*bgzIl Ihqihl\ kjjod'bigldbhE \
jZaj_rzZxsZy kbkl_fZ mjz\g_gbc "eygthZh hhif dmgdiz \j_f_gb iheghk
kh\iz*"Z 1 k bkoh”ghc kbkl _fhc g _ebg _cguo mjZ\g_gbc ih&yhylmebg”j
ghc Ihegb
< kemqZ_ jzZ\ghf_jgh]h baphgkize blge*rsbg Zkkddlykkv¥Zgh\ylky nmgd
pbyfb lhevdh \JKfKgWw '"*WIlh klv g_ aZ\bkyl hl dhhj*bgZl kj_“bgghc
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<u\h”u< jZ[hl_ jzZkkfhlj_gu \hijhku jZkqzlZ Ihgdipkdcgéde dhgk
guo d ihl mklihcghbbhih\_~ gb_ dhlhjuo ih® klaZdbdhkdib\yy @Zdh k jZaj
gufb kdzZgdhh[jZgbafhbyfb \hagbdZxsbfb ijb hij_~ ezgguo agZqgq_c
sbo izZjzf_Ijh\ kbkl_fu LZdb_ y\e_gby iehoh ih*"Zxlk¥gZehbdbgm b
kdbfb hkdzg”*Zjldpufibke _ggufb f_Ih~"Zfb qlh ijbgbehfghihkiezZz ki_
pbZebabjh\Zgguo idohMhitk\ madhc h[eZklb ]~ _ hgb gZ[ex"Zxlky

>ey j_r_gby ihklZ\e _gghc aZ”~Zqgb ijbf_gyebkv Ze] [jZbqg_kdb _
kdb_ ij_"kgdbye | bjozZIZklIjMhh ihaldleld_a keh guo \ugbke_gbc b g_|
kI\_gpth bgl_]jbjh\Zgby kbkl_f g_ebggpgdevguon mjZ\g_gbc \ gZklgu
bal\h~guo \ukhdh]h ihjy*dZ ihemqgblv \Z"'gmx “hklZlhggh ihegmx b 1
b dhebqg_kI\_ggmbZpgx ih\_~_ gbdebqggukd Kbih” gzZ]jmadhc \ rbjhdhf 7
iZahg_ bgafibc bo izZjzf_1jh\

JZajZ[hlzggZy f_|h~"bdZ ijbf_g_gby |I_hjbb dZIZkljhn d g_ebg_«
jZkgzlZ Ihgdhkl _gguo dhgkljmdpbc k jZajulgufb y\e _gbyfbdnhjfbjr
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ZgZema&kbkl ddhgguo d jhimklhcgb\hklb HgZ iha\hely[dhimefmgzZdZ g _
g_klI\_ggmx b dhebqg_kIhjfgZgplbx bgnh\_ "~ gbb p_euo deZkkh\ dhgkl]
gZ]jmadhc ijb rbjhdhf "bZiZahg_ baf_g _gby dZd bo kh[klI\_gguo iZ
\ha”_clké\

el [ _kdbjbzfu b J]_hf_Iljbqgq_kdb_ ij_"klZ\e Zgdyhh Kk bHizd
fh ghklv hnhjfblv \bamlZebabgh\¥ij Ibjh\ZIv dexq_\u_ j_amevlZlu
jZagh gZley~gh b dhfizdlgh ;eZ]h”Zjy wlhfm m~*Zzlky ihgmjblv p_
g_ep cgh]l]h t*hgby jZgeddbih\ h[hehq_d dhlhju_ h[waqgB]bagg o k
b Ij _ [mxI| h[jZ[hldb [fzekkrib\d\ gbke gguo "Zgguo

b[ebh]jZnbg_kdbc kibkhd

<hevfbj K Mklhcqgb\hklv » nhjfbjm_fuo kbkl _f F GZmdZ

JZca_ j>< FzZ]hf_"R\GEZ” "ghklv b "he]lh\ _gghklv ijhkljZgklI\_gc
kljmdpigb baghlE_ ""mgZjh~guc dhg]j_ @k BjiKKb wdki_jbf_glZevgu_ b
"h\Zgby ijhkljZgkl\ _gguo dhgikfijmdgbc h[hehg_d \ bg g _jgtio khhjri
"hdezZ”u |F GBBKD b<: Dmg_gdh K +

FmjlzazZzeb F\ £ |h~u |IbhpgZzlZkljhB*"Y2@Zo mklhcgb\hklb h[hel
FZoZqdZeZLM k

ODIJRPH®SRY3DL]XODHYHEH® (5 HOLDELOLW\ HYDOXDWLEK
RSHUDWLQVLYYH HQUYHYRBQFLRQWUHQFH 3URIFHHGLQJV

FmjlZaZebF\ I Zcamé&ZFE\FZI|_fZlbg_kdh_ fh”_ebjh\Zgb_ ijhp_
ebg_cgh]l]h ~_nhjfbjh\Zgby Ihgdhkdpbguwo idigbokiljmz]_klZgkdh]h Jhkr
kI\_ggh]lh | _ogbqg_kdh]hzZzmdb\logkigl Kdb_ gZmdb K =

ev FZexev J F GRBM"hgthkkl gguo fkidbeedfgkljmdpbc ijb dh
jhabhgghf baghk_jZ2bkog g“2md F k

FzZlhf_~h\FJ G_dhlhju_ az”~Zqb jZkq_I|Z kIl hjdgg< ijhiegkkbwy
ihA_jl]Zxsboky dhjjhabhgghfimbbaglhkm jZza\BlbtyljZgkihjlghhhhb »
gh]lh dhfie kdlgZmlg F_""mgggmigZzdidhgn F K +

Dbf : X Lhihjbs Y\ KDhjjhaby \ klZevguo dZgZlZo mkbeb\Zx
hfhehqdm ig_\fdbbghkidm _gblk\Zy gZzmdzZz Kh\j_f _ggh_lbhkZhylgb_ b
lby ¢« K

H\gbggb&hi O\Zevdh 1Z[hlhkihkh[ghklv dhgkljmdymc\u mke
khdhl_fi_jZImjghc \h~hjh~ghc dhjjhabb KZjzZIh\

;_eh) < Ilheb\Zgh\ :lhih\ = >ebl _evgZy ijhqgqghklv khklzZ\gtl
ehgdkbmqg_Ihf ih\j_"~Z fhklb fZl_jbfeKIbjth ifukadrdh!|_fi_jZImjghc \h”"
ghc dhjjhaMmg”~Zf _glZevgu_ bkke_ "h\Zgblk =+

K_~"h\ZKH Gh\zZy fh™_ eWwobfdbgg kdhc dHhjdqhalbll gguo h[hehqg_d
ljhp_kku mijZ\e _gby thkiklhcqgb\k K =+

SHIHUHQFHV

9ROPLE B6WDELOLW\ RI '"HIRUPDEOH 6\WWHPV ORVFRZ

5DLVHU 9 ' ODJRPH®RDELOLW\ DS BWXDDEMGURUK VR DE
,QWHUQDWLRQDO &RQJUMRNEORIHW KRH VORI EXAX D RISEDGHP\ R
([SHULPHQWDO 6WXGLHV Rl 6SDWLDO 6WUXFWXUHV $SSOLFD
ORVFRZ .XFKH WHGN RH & WM BR (0B6WHHX F W 33U H ¥

OXUWDFDOLMHYWKRGY Rl &DWDVWURSKH 7KHRU\ LQ 6KHC
NDOD '678 S

ODJRPHGRY 50 3DL]XODHY DHOLDEEGIOW\ (YDOXDWLR
2HUDWLRIIUHVOLYRQPHQWYV $,3 &RQIHUHQFH 3URFHHGLQJV
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OXUWD]DOLHY * 0 3DL]XODHY 00 ODWKHPDWLFDO PR
GHIRUPDW LARODRHWE KIYDKEBWWUBVRI WKH 'DIJHVWD Q7 BWIDQH 7 H |
6FLHQFRIV 3S =

$09 0DOXO 5 0 RIHOQDE DG BRI X FADGERN U R 'LVV
'RFWRU RI (QJLQHHULQJ 6FLHQFHYV ORVFRZ S

ODJRPHGRY 5 GUREFHH R D OF X\B B VGQMAKSR G'® 3WBV 6XE
MHFPR® K& U URV L3YH RMRW ZKWO RS PRHRMW ORWRU TQ06 GROFBUARP SO F
&R O BF [RH QIDISILBV R I6MLKEHH WO FFOER®D OORVFRZ  + 3S

LP $ <X 7RSR&JBVERMEIDYWAHRIDHYQ IR U F MWW RS RX
PDWIWE XFWMXUBHMQFH &XUUHQW 6WDWXV D@G 'HBEORSPHQW 3

2YFKLQQLNRY , * .KYDONR 7 $ 3BQGRHWP BIIFSIHR DWW U
+\G UR J UQ RRDRIQ® WR Y S

%HMRY 3ROLYDQRY $$ 3RISBF $WDHRRBBRWRIWH VKHO
LQWR DFFRXQW PDWHULDO GBRPISH GRWXYH AU BN R EHYTGH RMIE|
5SHVHDUFKX 1R 3S +

BHGRY® 2HZ PRGHBFKD QR FKUHPR ¥ DR BRI OWM IS LRRKHDIDR/O
3URFHVVAEDQIGW\1IRRO 3S +

&$/&8/$7,21 2) $ &</,1'5,&$/ 6+(//
'85,1* &25526,21 86,1* &$7$67523+( 7+(25< 0(7+2'6

* 00XUWD]DOLBY3DL]XODHY

'‘DIHVOWDOWH 7HFKQVEDD 8QLY
5XVVLD ODNKDFKNDOD

'U RI 7THFK QQFWD\W0 8PRHHVVRU RIMKHOHYDUQHPHDIVD RDQG +\GUDXOLF 6WU
3K'RIHFKQLFDO $SWFIRKIEHRV \RFRWKHSDUWPHQW RI &LYLO (QFR L QBIHYWBULIJG
M O HPDLMP GVWX#PDLO UX

7KLV SDBISBSHV D QHZ DSSURDFK WR DVVHVVLQJ WKKNWRBW H RIWKOLQ
VKHOOV SLSHOLQHV WDQNV SUHVVXUH SYSHVR/IHFKY LYW FEWKHRFGARR R FTRVMI\RV
WKHFEUEUDQFK R PADR\DKM FDWXIGR\HY DEUXSW FKDQJHV LQ V\VWHP7KWDWHYV
UHOHYDQFH RI WKLV VWXG\ LV GXH WR WKH KLJK RQFNFEURQEW.VDEWALY R 8 VAV
RI WUDGLWLRQDO FDOFXQ@BRW WRIN P HIVDKNRFG D F E R KRKVGRKH QRQOLQHDU QD\
WKLQD DQG WKH QHHG WR LGHQWLI\ FULWLFDO WUDQWMD\VRI) SRLQWYV U

7KH REMRIFWK YW VW)RGEHYHORS D PHOWKNR®R FROL (RAMEBDBXVKHOOV Z1
7KLV PHWKRGRORJ\ DOORZV IRU WKH LGHQWLILFDWLRIQFRILEDRIRURADKH. R
RI FDWDFWORSH XSEDH ALHBBK 3O WDPHWHUV DQ &/ WIXEHLGRYWV \RD X ¥ W.ICR @ K
SDUDPHWHU VSDFH 7KH PHWKRGRORJ\ LV EDVHG RQ WKHD WS SBIWYD IR D GR\I
SRWHQWLDO | X@ERMQ LR} QAWLIERIQIMAN (GOIRW @ RGHOLQJ R WKK O@HEH) R B A QW /|
DQG VWDWLVWLFDO SURFHVVLQJ RI WKLFNQHVV PHDVXB M PRIQWK 8 DHS WA
DUHBRRUURVLRQ GDPDJH

ODLQ UHM X OMWAKHPD\WRIFWRHPREBELOLW\ RI D FROIFFQW. FRO UWRAHLR® X
D VIVWHP ZLWK DVVHPEO\ DQG GRYHWDLO RIHW MK GH\S WRRIQRIRLRIOID WHR
FRUUHVSRQGLQERLR WMV XHRMEE WHDERD LW\ UHIJLRQV ZH UW ZHOQV &/HIS\W W H
GDPDJH HIDBWMUQDO SUHVVXUH DQ DOJRULWKP IRU SUHGLFWLQUIGWKH P
RQ WKH DQDO\VLV RI WKH VIVWHP V SRWHQWLDO IXQFWLRQ

3UDFWLFDO VIR SURYIDQIFWKH DFFC UDLFMRSRGMEALWDNLQJ LQWR DFFR;
IHFWV Rl EXFNOLQFDVEHI\OMURSIQUF SRRQGLWLRQV HQDEOLQJ WLPHO\ GHF
GLDJQRVWLF \PRCHLGKOMHWQEDVHG RQ VWDELOLW\ PDSV

.H\ZRGN\OLQGULFDRL\RKHFDO WWRMWWMWURSKH WKHRU\ ELIXUFDWUR® SRV
LFDO GDPDJH UHVLGXDO OLIH QRQOLQHDU DQDO\VLV OLPLW VWDWH
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K = KZbyg

GZpbhgZevguc bkke ~h\Zl_evkdbézFkkdgguwb&llhkm evguc mgb\_jkbl |
Jhkkby ] Fhkd\z
Bgklblml ijhfe oZgbbdb : X Brebgkdh]h JhkkbdE8hfbb gZmd
Jhkkby ] Fhkd\z

GZmRBhljGZmqgglhZzah\zZl_evgh]lh p_gljzZz dhfivxl_jgh]lh fh~_ebjh\Zgby mgbdZevguo
khhjm™ _ghtfhe_dkh\ bf AhehlHPDLOWOHUIRUPHUW#JPDLO FRP

KIZlvy iysk\gZ |_hhg_kdhfm ZgZebavghj wib\ghki_pbZevghc iZkkb\ghc k_cl
azZsblu arZgbc k bkihevah\zgb_f ~bgzZfbg_kdh]h JZkbl_ey dhe_[Zgbc >=D ijb
\heg IjbgylZ ebg_ofgZkk WM\ighyk| _&xa~Zgb_ >=D?2 ijb [ZmhAhfliba_ebjm_fhf kmi_j
ihabpb_cHdgpfd i_jsf gby hkghkBAagbly IkI\mxsibadljZzf ih\_joghklguo \heg IJwe_ y b Ey
ihemqg_gghc kbkl_fu \u\_”*_gZ i_j_"ZlhggZysnogbyd kg h\Zgby d hlghkbl_evghfm i
gbx arZgby ~hdzdWgH kbhlsgkl\_gghlh g_gme_VWhgBgkglthj ihdZazgh igtMZ\eZklhlZz
gby az\bkbVdh hl izjzf_Ijh\ >=D b fZkhkiilh1*EZgblkdbc ZgZeba mklZgh\be mom~r_
klzdg_kdhc j_Zdpbb \ gbadhqgZklhlightk hjmaklbld ihr"ZdhegHy glZc\ukhdbo qZklh
IZo KnhjfjmEgu bgl_]jZevgu_ hljZgbg_gby ;h”_ ey hilghr_gby i_j_~Zlhgguo nm
"m_I| g_\hafh ghklv ©mgb\_jkZevghc? iZkkbaghighbadkthadioblii_dljh\ ih\_joghkl
\heg ihkdhevdm >=D qgj_bakijgthyil ki_dlj ih*"Z\eyynhbhebdh&hk_ b mkbeb\Zy _]
ahgullgzZkljhcdb Ij_~eh _gu ijZzdlbg_kdb_ j_dhf_g”~Zpbb ih \u[hjm iZjZf_ljh\ >=D
h[jZzaghkilgh]l]hwr_ehgghc k_ckfbg_kdhc aZsbluk dhkfblgZipdppbbkikgqbkl [Zjv_
jZfb ijb rbjhctikgo BbadhqgZklhlguo \ha”~_ckl\byo

Dexq_\u_ keh\EkfhklhcdhkdkfhazshdgzZfbq_kdbc ]Zkbl_evildhgo§hgbgu_
\hegu \hewe_Jy

<\_" gkk_gzZklhys__ \j_fy \ Jhkkbb \uims_gu ~_lkyldbkZiptple]jZnb
mqg_guo Z 1zZd _ kklgbh khzjhkzf k_ckfhagkbbu kihgm  _gbc >_1Zevc
deZkkbnbdzZpby Z 1zZzd _ bhglhkdbhdaksklluf 0AgjZ[hlZ» 1:[h\kdh]h
YF :ca_g[_jlz ; _eZr G;bj[jZ_jZ: ;m[bkE==hjlbZ=: >"bgq\_eZ
r\beb: <>mdZjLZ@ @mgmkh\V\ZAZZebr\lEeR DbebfgbBH Dmag_ph\hc
H< Fdjlug \ZE Fhg"jmkZp\_jjb BHe_ _cgbdK lheydBX E IJmlfZgZ
H: KZ\bghLlZ KZg”"h\blgBdbgg 4B KfbjghX: F Ma“"bd®Z< M ~"beh\Zz
A=0mq[ZilKZ Q_j ibgkdhkhQ _ jdZrbgZ Yj f gdh b fgh]l]bo *jm]bo

GZb[he__ qgZklh ijbf_gy_fZy \ Jhkkbb kbklckd g ekddkdsbddZpbb
[ueZ ij_"eh _&§Z Ma”“bguf \ J@\mzeg cr_ f jZkrbj_pbZ:[&\kdbf
\ fhghl]jZnb®@ >Kh]JeZkgh ko Ma”bgZ kj_ b kic pbizlkebAghhc k _ckfhazZshbl
\u™_eyxl dezZkkz k_ckfh]zZr_gb~gpzhikp NMdpBbkbl e ¢ dhe [Zgbc
AN fibjh\Zgb_f b k_ckfhbah¢zphyatiheyiHkRybgd @

>bgzZfbqg_kdb_ ]JZkbl_eb>dHe hERgdbxlky h~rgbf ba kZfuo jZkijhklj.
j_r_gbc ey kgb dgibey g2Zhpbkhhjm™ gbc ijb "bgAdhmad kdkbdbyo dhlh
ju_ \ hkgh\gds_ bkihekgm azZjm[_"ghc ijZzdlbd_ qgq_f \ hZdy_KHh[agghc
jZo ijh\_~_gguo \ ij_~ru"msbohjZ[b@ZoihdZaphgd jujbf_g_gby >=D \

< KZbyg =
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\ukhlguo ay@@gblzd  _ ijb\_~ gu kkuedb gZ jZ[hlu \ dhlhjuo bamqZe
>=D k ihM\_j "~ _gb_f mbbyg&fiebIm” \iehlv &«hhl_q_KkI\_gghc ebl_jZIr
hkh[uc \dejZza\blbkke_ ~h\zZgbc ]Zkbl_ec dgdtkebfZgmdZjB :He_c
gbd 5 Dhj_g_\<b Hkljhmfe\@<azZjm[_"ghc ebl hjighphj_ f_klh azZgbfz_
\dZ*"HQrWWRIb jZ[hlu ku]jZeitmxd ¢xgv \\ klZgh\e \dpbibbbl | A §=D
<dgb|/@HFKDQLFDO2L@WYD\W LRQVi|jZttlke kljh]l]bc ZgZeblbg_kdbc ih:
kbgl _am ~bgzZfbq_kdh]hghZglglucefpfHibkbazZpbb ZfiebIm~uguwgnh* g
e [Zgbc hkgh\lghc kbkl_fu

AZ ihke "gb_iylv e | f ""mgZjh*gu_ bkke ~h\Zgby ]Zkbl_e _c
hl deZkkbqg_kdbo ebgh cdyWoilgEkdjm rbjhdhihehkghc b jh[Zklghc mkl
gZcguf hldelyg_wnrinbdghklb+> @ h[ahjgu_ jZ[hlu nbdkbjmxl \ukhdm:
|ZIb\ghklv >=D \ mZahg2dHZklhl b hrgh\j_f_ggh ih*g_jdb\zZxl bo
jZkkhlezki\gzkljhle b baf_gqgb\uf ki_dljgiBbhaGzZ wihf nhg_ Zdlb\gh
\b\Zxlky fh*bnb#dZipdbbjpbhggufb we f glZfb g_ebg fodgdhdyZtghcgu
gZkljh_ggu_ ko_fu dellZgigu jZ_Ih~u hilbfAd@ZpBksb_ \w\hlegxpb
hggu_ Ze]hjbZfue ggw ngklhcgb\hklv d g _hip_ Mocklgdallgkljmdpbb

< hl_qg_kI\_gghcigZznmggihc ijZzdlbd_ bgl_j k d >=D 1Zd _ azf_lgt
ebdZpbb ihke _~gbo e | ihdiZgb\Z»I=D g\ fukhlguo ik ewglo kbkl
fzo J~_ ih™\_kgu_fimmlfuwkkhv ©]Zkys_c¢ fZkkhcg ijhj ddgrulo ijb _
fh\ k ©O]b[dEfhi2 dZd nmgapbihigZgZeh]hf 1Zkbl_ey f_Ih*"bg_kdb_ m
ihAhjm iZjzZf_1jh\ >=@ $BN amevIZlu h~rgh\j_fgggjibojmxhihl_gpbzZev
gh_ ipfms_klI\h “Zgguo j_r_gbc \ aZz*ZqgZo ]Zr_gbc dhe_[Zgbc \uc
\g_rgbfb \ha”_ckl\byfb \ gzZkNgliklb k\_dkfbq_kdbfb

G_kfhljy gZ Ih qglh >=®ligZp _hkp\@ogghkh[kdgu_qgZklhlu b nhjfu
dhdZgbkhhjmgby Z g _9gZ hij_"~ e _ggu_ Ibiu \heg gZijyfmx \ bg _
hgb gzZ”~_ "gh E[ihbZIbih\uo qZklh j Zebam_fuo kkapbhbjymgkbdvo kZ
3 b 6hegzfb h[t_fgufb \hegzZfb fhghzr hkiglp\ Bonwalb\ghklv ijb \ha
N ckl\bb dijhdgh]hZkleZz ih\_joghklguo \heg "h dhgpZ g_ bamqgq_gZ D
k ckfbg_kdhc aZsblu y\ey |ky Ihl nzZdl qglh \ j Kihewvghkld a gfrex [{hle xg
wg_j]bb g_kml ih\ _joghklgu_ \hegu JvwahyfhnEkyZij ipbogps_ klI\ _ggh
"ebl _evgbadhqZklhlgu_bfimevkuguKhbhjkkie ~h\kgby kkdhc aZsblu h
gZijZ\ey fuo f_IZih\_joghkdfhdZjv2reh\]Zr _gby wg_ j]jbbhiki\guo \heg
>+ @h gZlmjguo azZf@hd gbke _ggh]lh fh” _ebjh\Zgby ih?I\_j " ~Zxl
ih\_joghklgu_ khekh[gu az”~zZ\ZIlv ki_dlju \ha[m ~_gby g_m”~h[gu_ *
iZkRlguo mklkhe > @ WIh klzZz\bl i_j ~ >=D azZ”~Zgm jZ[hlu \ mkeh\
\ha[m ~_glgypadhgzZklhlghc h[eZklb Z bo "ebl_evghklv bl*"bki_jkby

< jZfdwzZr"Zghphbkke "~h\Zgbyjzdamihehgh gZ Z&Ikidbbgzfbq_ kdbc
]Zkbl _ev dhe b[Agltrk ckfhbaheymByl hp_g _gZ wnn_dlb\ghklv gZb]|
ijhkljZgguo f_Ih~h\ ki_pbZevghc iZkkb\ghc k_ckfbg_kdhcd@gZsblu :
ijb \B~_ckl\bb rbjhdh]h deZ&«kiZlgbbo jheg jZaebdgod[hhZh\Zjfhgbd
GZklhysZy jZ[hlZ nhdmkbjm _Iky bf _ggh gZ iZkkb\ghc k_ckfhaZsbl
\b”_ &kfh]zZr_gby k ihfhsvx >=D ijb \ha[m ~_gbb hKgh\Zjpdh \ual\Zz
gufb \h2tp

L _hj_Ibg_kdh_ bkkenhpfliggb Iky \ \bX_kh Kkjljh]bf fZIl_fZlbqg_kdb
"hdzazl _evkl\hf Z 1zZzd _ jy~hf ke _"kl\bc dhlhju_ iha\lheyx!| knhjfr
\h~uh ij_~ evguo \hafh 'ghklyo >=D b h]jZgbg_gbyo \ g\kdhlghc h]
kil _ fh™_ebjm_Iky kmi_yiifagphd_g¢_Jij_a_glbjmxsgaklg\mx \hegm \ hk
gh\Zgbb a~Zgby LZdZy ihklZgh\dZ iha\hey | hl*_eblv h[s_kbkl _1
gZklgusnjzf_ljh\ dhgdj_Ilgh]lh a*Zgby b nhjfZebah\Zlv hpglydheyzZkkhb
j_28vguo ki_dljh\ ih\_jogbglguo \h
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lib F gbkebd& h[jZIRy \ gZ qZklhl_
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NZ\NZinwnNZ\e gbZfiebIlmygklhlguo o0zZjzdl _jbklbdZoF :Q&®heuvjkf sZ

_Iky \ e_\hc dhfie_dkghc ih¥miahkflBklY K¢ZgyyhrZ\e_gb_ kb
kl_fu
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V | f—
PP\ PP o PP

ijb dhlhjhf gazhlkimgh]h gmey m'bfg IKpohfmA hdj_klghklb gZklhlu
<Z guf \u\h™Mhéy |ky ldqlh iheh  g&iklhlu ih"gb\ywy azZ\bkbN blIF
Z hij_~ ey |ky bkdexgbl_evgR iBj2N blFZfb

L_hj_fz ~Z | y\@mgeygih”*Z\e_ _dflagZqZ_| ghhada b iheaifk hgev
rZ_Ihldeb[d\ hdj_klghklb kh[kI\_gghc qzZklhldlbaDZdddlkjfPkkhc
>Zgguc nZdl hibkudZgbpd[hlu >=D gZ ]Zjfhgbmdlkiheedhkguo \ha”_c
kiI\byo \dexqZy dhfihg_glu ih\_joghklghc k_ckfbgq_kdhc \hegu

Ke_ _"klI\b_madhihehkgZy wnn_dlb\ghklv fhgh oglhxllilgd ck dhecg uh\ _

ImkIw W BRY W) Zjfhgbqg_kdZhgdghZi ih\oghklghc \hegu Lh]*Z km
ki\m hdj_klghklv qgzZkliiZldZzy qlh

[+ 2] | + 2
Pz

1"+ IZ +:Q0 [_a >=D
\/N >4 E

>hdzZzaZzZl_evkl\h ke_"m_| b& {Zkkjbhlghdbyhf fhgrbke b |+ ex
bf__1 ehdZevguc fbgbf#f Vhedwahlevdm agZf_gZIl_ev g_ij_pu\"gelb h]jZ
hl kh[kI\_gguo gqzZklhl kbkl_fu hlghr_gb_ fh”mé¢eloalh *=¢pvb [_a g
LZdbf h[jZahf ”"ey \hegu k gZklhlhc ihiZ"Zxs_c¢c \ gZkljh_ggu_ qZ|
gb_hldebdZ \ madhc ihehk_ qgZklhl

Ke "kl\b _djbljbc bgl_]jZevghc wnn_dlb\ghklb ih® aZz*Zgguc k
pbhgZjgheHm " _&kbgzZ”Zgghc ki_dljZewdhggiehlghD mf_gvrZ_1| kj_"
g_d\zZ~jZlbggh_ ajgidg kgdb\g_gbx k [Zah\hc [klakb=SfBE*Z b Ihevdh |h
12 dh]~Z

f

3\+>:D|z\ | +2 6z zG

>Zgguc djbl_jbaui\izdZd qglh >=ib~ZAel gb_ dhe_[Zgbc _keb ki_dl
"hlhg_g \[ebailgb wlihf agZq_gb_ bgl_J]jZeZ_hljljpA[eZ¥gggpbo gqZ
kilhl \_~ I'd mom”r_gbx aZsblu
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L hj fZ Kb#lhlbd_ =D mom"r_igbZ\e gy gbmo d&ZKkZo b hlkm]l
kiI\b_ wnn_dlZ gZ daklihdBdeey ekjh>=D k izZjzZf PjZfbN! Ft
kms_ klI\m _| gbadhqgZklhlguc ij_~_e
I‘-lt-)>:D IZ‘ P P P ‘+ iz

O I — oLP—
Zo Z N N Zo ya

|l  ijb ~“hklZlhggh fZeuo qZklhlZo >=D mkbeb\Z | d\ZabklZlbqg_k
\ukhdhqgzZklhlguc ij_~_e

oLP,_, |z\

Zof
>hdzZaZzZl _evkl\h "ey ghadhdZlklahiglhky bkoh”"y ba jZaehZ gby i
lhgghc nmlgdpbjb Zo Qbkebl_ W P P K 2 agZf__ogdl

Otpzq

Zof

FRQ W
"LZ NN Z >ey \ukhdhqgzklhlgh]h ij frklgZb\hkifgWV dhlhjuZxl
+ va vV ijb|Vo
PPV
>ZggZy | _hj fZz "hdZau\Z_ | glh "ey gbadbomjZkEbgb}¥ZDdmom~*

pbx kbkl dawnnbpb g4 MrbajZkIZ?PIE\E! jZa |h\ _joghklgu_\lhegu gZ

khn j°Zl gbadhqg2kldhhdgtiey dhlhjuo >=D hdZau\Z_|ky g _wnn_dlb\guf
gZklhlgh]h \ha”_ckl\by >=D g_ *Z | aZsblm kbkl_f_

Ke Nb_ g \hafh ' ghklv mgb\_jkZevghc aZsblu "eyali\dhdghklgu«
gZ[jlz iZzjzZzf_Ijh\ P=IN F g_ kms_kl\gbkleh\iDj]h [Zdh]h ghk *“eyxhafh"’

guo ih\_joghklguX \ihelod e wg_ ki_dlaoz kdhg_qghc wg_j]l]b_c \uihegy_|I
f$+>:D z|| @2 ad Ey(a + |2 Ogz

Ihkljhbf "hdZazl_evkl\h "Zggh]h keklNk\\bgbyBagblkmhgzZklhlgh]h
N eZ [ueh ihemqg_gh qlh

LZ ‘-'->:DIZ "ZO . P E
E4 ° P
Nmgdp®h, b+ g_ij_julgu 4h ke_"h\ZI_l®vgh g_ij_julgZ Lh]*Z

ba ke "m_| qlh ey e¥X[hlh*"bBk#ahge : gZc”™ _|ky 1Zdh_ qglh
LZ tE"ey \kZ® Z WIlh hagZgzZ | qlhgghA&khZlhkdpghklb gmey >=D
f g__ wnn_dIbh kjz\g_pdxhkhc kihicdzfd fbgbfraffda
<havf\ha”_ckl\locki_dlj p_ebdhf ezZlKdfXIljb\&Zf dgl_j\Ze&]h

kl _crbc \u[hjhf yley |ky nmgdpby kéhifmkxisl klgx ifb"Ahg qggwg ih
]bb ki_dlju

N 3& Zo Z
Lz @
o Z.

1" Kz +dhgklzZglz
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Lh]~Z wg_j]by d#@_@gm&z f

Ba mkeh\b¥ ttE~*ey \kZe Z ke_"m_I| qlh
|+, 2| tE + & Ze 17

Mfgh b\ ‘@‘IZ b bgl Jjbjm&ihhemqgbf

prdl® @ palile mes|b] azeq 3] 40

Imki kmd\rk D  m~hl\e I\hjyxsZy mkékybXk&o Lh]~rz &5y
ba b ihemf@b

Ef$+| & ez 21\3 4] | Cde[p3|lr | &

LZd dzZd bgl_]jZe kijz\zZ iKeh bl_J&d_thkddjZIblv ihemgZy mket
EdD Ihkdhekdm: lh \k_]7~Z fhybhI¥adeh _qlh[D E: >Zggh_ mkeh
\b_ ij_"klzZ\ey | kh[hc ijhlb\hj_gb_ ke JhDZlkelyglm gfludzZdhckl\hf
g_ kms_kl\m_|

GbdzZy kkbgzZy kbkl_tg=h[_Kki_jggllbzh\Zgghlh by hldebdZ "ey
\k_o \hafh guo ih\_joghklguo k_ckfbg_kdbo \heg \k_]*Z fh gh il
gZebgb_ >=D ijb\inébl &y [[eZ]hijbylghfm hldebdm kbkl_fu

L_hj_fZ h eh]zZjbnfbq lk{ijtziedplnf hlghqg_gbb kbkl_fu ©a~apb _
ijb nbabg_kdbo iZzjBf NjEoP N F kbkl_fizklhg\z\ kbkeEyimgh* @
bfbgbfZevghah\Xlky ihexkZ b gmeb __ i j ~Zlhgghc nmgdpbb e_"ZI

+ ., Iz
dhklbk @.h]*"Z hlghrwgbio j "Zlhggummldc LZ % lZzd" _ew_Iky
mikhcgb\hc fbgbfa&ahhhc jZpbhgZevghdjbmddphpZg  [ueh ihdZaZgh
zOfl_'PLZ 2y |Zdhc nmgdipddpy\uky eh]Zjbnfibgl Kdhevgh_ h]jZgbg_g

yhn > @

fqu z|z z @

I Z2zZ! iheh bl _evgZy \_kh\Zy nmgdpby iheghklvx hij "ihey fZy

exkhnv bV ' < jzkkfzljb\Z_tgdztkdm dhfi_gkbjenkslkb ~ _eZxsbc bgl_
]ijiZe dhg_qgu&:ijb&:” baZ dhg_qghklb ij_ "~ eZ

Kmlv | _hj fu aZdexq_gZ \ ke _1hx&\ef ghdlhldebdZ kbkilh fu \ d.
ehdZevghf "bZizZahlyly a@dklhiljhWWwlvky mkbe_gb_f gzZIWjao bod Ihdk
gbke 1zf ]dlj kh\ _joghklgshgcu\bh™  fh™ | hdZazZlvky ag4ddbhjeeguf
fh gh \ p_ehf hozZjzdl_jb@aXdhgjddd gby ih"Z\e _gby dhe [Zgbc?

Ke ~kl\b_ijb iheh bl _evguwdZgopkdzZl kBvgms_ kliI\mxl mqgzZkldb

LZ glhJu kdhfi_gkbjh\ZIv |H®[eBkdwhr _gb_i_j ~"Zlhgdbevirmgdpbc

b mqgzZkldb 20! \ qZklghklb \[ebab gmey \hagbdZ | agZg_gb_
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Ke kf\b g \hafh ' ghklv mgb\_ jkBewdhdhmhZsoghklguwZ \inlegh\ _
wg_j]_Ilbg_kdh]h dppkIWby t =+ki_dljZevgZy iehlghklv i_j_f_s_gby |

gby! ih\ _joghklguo \heg ~himkdZ |Iky madhihehlkgdbd@Z[Wgqdklhl
] Ibdbc djbt ki _~g_d\Z~jZlbqghlh hidebdZ

f

( 3+..,Z| 62 B (f\a 1L, @

Lj_[h\Zgb_ mgb\_jkZevghc A&kbJu kmgZ&l\lDZgblZdhc qlh
(d@ "ey ex[hghz H”gZdh ba I_hj_fu h eh]Zjbnfbqg_kdhf bgl_]jZev

gbb kbkl_fu ©asZ@F_kms_kI\mx| qZkihuz| t]~\ qzklighklbZ djb
<u[bjz§ \ hdj_klghklb IRthcZqzhemqZ _f

(I[+.0Z| 362 2| 3,3 G

I _ g_\uihegy (Idy glgb I_f [hed @ "ey \k*hoinhlaxfu o6

LZdbl[jahf iZkkb\gZy kbkl _fZ >=D ijbgpbilgZleivgh gblkifjkh]|
[Zklgmx g_qgm\kl\bl_evgmx d hldehg_gbyf kbkl_fu \k_¢&mflle Zlkdmx
ih\_joghklguo \heg >=D ebrv i_j_ jZkijcrkeld IKhARKEhliddZ\e gb _
dhe _[Zgbc Xligdjklb hij_~ e _gghc jpZlhifu khijh\hk9Zmkbe_gb_f gZ
Aim]bo gZklhlZo

<u\h”?u< jZ[hl_ [ueh ijh\_~_gh |_hj_Ibg_kdh]j2Zgkike dintZigib pb
Zevghc iZkkb\ghc k_ckfbg_kdhc azZmblwy kB g b bfkghh 1Zkbl_ey
dhe_ [Zdgblw \ha”_ckl\bb ih\_joghkl@wo h\kbhgtg\ _ ijh\_* ggh]h bkke_ "
fh gh knhjfmebjh\Zlv ke_~"mxsb_ \u\h”u

<uy\le _gu nmg”Zf_glgépguwnnZdlb\ghklb iZkkb\gh]h k_ckff
a"Zgbc b khhjmhfgpsexkbgZfbkgdbo J]Zkbl_e_c dhe_[idgbba®=dkl\bb
ih\_joghklguokkbq kdbo \BéddZ& ebg_ cohtkkhrihc fhr _eb ©a”~zZgb_ =
k [Zah\uf \ha[m *_gb_f azZz”Zpgpghf&kipdjfiihdd ihemqg_gZ i_j_ _"Zlhqc
pby kbkl_fu b "haZ&Z\gihghm gRB_ggh]h g _gme \h]hAgxkg@lby hachgklgh
klb khhi\_Ks\m qZkltgu_Zeam_Ilky ehdZevgh_ ih"Z\e_gb_ hldebdZ
nhjfmeuz ljbgpbibZevgh \Zhgeh gdgb  qgZklhlu ih"Z\e _gbly g_aZz
NbF Z hij_~ ey |Iky bkdexgbl_evgh ZjANfblFzgbhh aZd™gzZkljhcdm
bkdexgbl_ gvg&WhckI\ZD

‘kbfilhlbg_kdbc ZdZzabelWigbadhqgzklhlghf ij_~_ e_>=D g_bal_
ebgb\z_| d\Zabkhxlhgzédbx ih kjZzZ\g_gbx k [Zah\hc kbkl_fhc ijbqgz1
mkbe_gby jIZ\_Fg/ P! \ |h \j_fy ddklhdhgdghfj_~ eeblygb_ >=D bk

g_aZ_| \brihgbkhXirz Iklkkl _fhc [_a rhEFbDmeuzt LzZzdbf h[jZzahf >=LC
ijbgpthiZevgh wnn_dlb\ _g dZd madhihehkgh_ mkljhckl\h ~ey ih~Z\e
A _ckli\b_ h[hjzqb\Z_Iky mom~r_gb_f \gkhdhtyo\ dhZ&lFjlgblwbb gzZklhl
0ZjZdl _jgdénw a@&gZgbl_evghc gZklgubd\\heghk

Eh]Zjbnfbg_kdh_ bgl_jZgégglwb h];h”_ ~ey hlghr_gby i_j_*~.

S 4
nmgdpbcLZ % mklZgZ\eb\Z | ]Jeh[Zevguc ©aZdhg khojZg_ g
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f
dle _Zgdt? ngj_Z]e3qQ LZ‘Z Z & Wlh hagZqzZz | qlh ehdZevgh_ kgb  _

g_ba[_"gh ©dhfi_gkbpm_bdy3f gl "jm]bo qZklhlZza\[emaadKIghkh ]~ _
m _ "hdZaZgh aglZg! gbKe "h\Zl _evgh wlihdzZd&aé¢ \j»\=D g_ "himk

dZ_| mgb\_jkZmkbhogbtih&i_dljZevghc g_hij_~_e_gghklb iZkkb\ghc
\k_fm dkeZkh\ _joghklguo \heg ké&_ ~kl\by
>ey ex[h]lh gZ[hjzZz iZjZfP|I]N\F gD kms_HKlgbkeh\iD]h 1Zdh]h

glh ey \k_o \hafh ggbklgu¢ Yreighbalhevgu_ k@ﬂljlu dhg_gghc wg_j

]b_c \uihegy_lky lggq.|_]g'nia|aehvi$+>:D z\\@z\ Gdb(s + \q ©$z

wlhalwyzgzgllh gbdzZdzZy iZzkkb\gZy kbkl_fzZ >=D g_ h[_ki_qbdbyjZglk
hldebdzZ "~ey \k_o \hafh guo ih\_joghklguo k_ckfbq_kdbo \heg \k
kKi_dlj ]1*_ gZebgb_ >=D ijb\hed]diyhghfmdelhdm kbkl_fu
Ba baeh  _dgh]ke "mxl| ijZdlbg_kdb_j dhf_g~Zpbb

?keb h'b”r"Z fu_ \ha”_ckl\\myjZKh"gguZ madhihehkgu_dhfihg _c
iZ"Zxsb_ \ gZkljzb\Z _fmx h[eZklv >=D fh | h[_ki_qgblv azf_Igh_
ljb rbjhidihehkg b bgbadhqgzZklhlguo \ha” EZkZ\bkyg ghze >=D dZd gZ [Z
ki "kI\h k_ckfhaZsblw gZebaykemfglapoe  j dhf_g m_fufb yleyxlky
Zglligh]l]hwr_ehgghc k_ckfbq_kdhjb adhdbjhf kbkl _fZ | _ogbg_kdbo b k
guo j_r_ghbc 4d’b4dg khhjgby beb p_eu_ dhfie ZdduyaBbklas fe Iljyk_gb«
g_ h~ghoghelk]bgZijbf_j ~bgZfbq_kdWdfdlliZz&kb[lZgbc beb k_ckfhbahe)
hkgh\Zgby dzZd wlh ijbgbfZ_|ky \ [hevrbgkl\_ijh_dlh\ Z p_euf gZ
jZkiheh  _g®wor e\ adeb DZ “uc wr_ehg kgbckIl\b\h&a”rckfbq_kdbo
\heg bb_keébg mjh\_gv g_ kjZ[hlZ_| bé&lk _i*"mXsmallkynl gz Mhdy qzZkl
AN _ckli\byp 1Zzdbf kbkl_fzf fh gh hlg_klb gZijbf_j dhf[bgZpbb ~"bgZzf
dhe_[Zgbb kkhbaheypbl ckfbqg_kdbo [Zjv[ejyAsttkeZ] gZijZ\eyX
sboih\_joghklgu_ k_ckfbqgq_ klidb @akpwau "gm]b

M\_ebqg_gb_ fZkkh\h]WPhPgHr2gby ih~"Z\e Qu® _jZchg_ gZklhlu
ihr"Z\e_dbygh h\jghi_ggh\urZl hldebd ghckgbadbidigbk ifbo mkb
e_gklzgh\blk® D Ihfm ~_ m\_ebqgim\Kl\Ikly evghklv d jZkkh]k&lkh\Zg
ibdh\Zy qzklhlZ g_ kh\IE™Enh kdl ih*Z\e_gbyyulkly@jl af_jgh_ ~_fi
nbjh\zZgb k"\b]zZ | ghénfie _dkgmx iehkdhklv ©jzZafZauliflyeZehtd\e g
QO klzgh\blky rbj_ bbfkghgZy ibd wnn_dlb\ghklb KebfB&XZyevgh
gZkhjcdZwlh dhfijhfbkk 1_froi[u k*_eZlv ih~"Z\e_gb_ kbkl_fuz\ hdj_k
"hklZlhggh kbevguf ijb wlhf g_ m\_ebqgb\Zy j_ Zdpbx kbkl_fu \g_
gbadbo gqZklhlZo Gulibghnbfbgbghevinig gb_b \u[bjZlv gqZklitm
fZdkbfmfm ki6dlZZ ZAm\_ebqgb\Zlv gZklhevdh qlh[u jZkrbjblv ihehk
agZqbl_evghc ihl_jb ih~Z\e _gby :QO

ljh_dlgh_ j_regbmijbgbfZlyy ih hrghfm ©Ilbih\hfm?2 zZZgdl|
kzfl[ex kp_gZjb_\ hljZz Zxs_fm g_ba[_"gmx g_hijvgh]eh ggkkdvZkihd
\_joghklguo \heg gZ iehszZ"d _

K\_~ gby h nbgZgkbjEAYBgbhuiheg _gZ ijb ihA™ _j°d_ ]jZglZ JGN
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‘blebhZnbgdk&ibkhd

Ma“bg $ 0 HkgbbYuk_ dkfhklhcdkhlclofibklhckilhhtbl_evkI\Z arZz
gbc b khhjmKildbcBa'h <GBB= b? < ~ g_ \Z k

[h\kdbG I Bg mIBBK Kb[]ZImebgh "f@& ckfhaZsblgu_mkljhc
KIN\ZdUmZogew_ ijhf[fei_k_ckfh[_ahizkighkijb” Gl :[h\kdhPhZkghyjkd Kb
[bjkdbc n_~ jZevguc mgb\_jkbl | k

Ebl\bgh\Z W < Ebl\bgh\ ; : Bggh\Zpbhggu_ kbkl_fu k_ck
khhjm™ _gbc azZ jnKljhtbfi_evkl\h b | _o0ghahogiky v| < K+

KZbyg=KRblbdh\Z :gZeba \ _Ijh\uo gZ]jmahd b \ha”_ckl\bc ¢
a"Zgbihthjm ™ _gby HJ[ahj kh\j_f_ggh]h khklhygby |jh[e_f1;|_lbjh_jki_(
\u_ gZ]jmadb b f_Ih”u bo hij_"_e\mglayKIljhBdévklbly <
K % ‘2,

KZbyg=K Rblbdh\Z:§Zeba \ dpghgZ]jmahd b \ha”_ckl\bc gZ \u
a"Zgby b khhjm™ _gby H[ahj kh\j f ggh]h khklhygbyQijk[egZu b i_
fbg_kdbddebidb \ jhwo \ha”_ckl\by®a\_klNmya\ Kljhbl_evkl\h
< K = ‘2,

>mdZjl< He_cgbB >bgZfbg_kdb_ ]Zkbl _eb dhe [Zghc dhgkl
K< Kk

Dhj_g;\= J_agb E >bgZfbkgdb_]IZlekh dhe_[Zgbcb |l_lojdply
g_kdb_ ijbehyr Gznmezj_~ dB& ebl k

Dhj g \=; He_cgbB Wnn _dIlb\ghklv fgh]l]hfZkkh\uo "bgZfbqg_Kk
| e c dhe _[Zgbc ijb ]Zjfhgbg_kdbo \g_righbbbadZgkib\bodZdo b jZkqg |
khhjm™ _gbc « K +

Hkljhmfh\ ; < Hkh[GgphlRINukhlguo khhjm ™ kgdghdem ggufb
gZ gbo "bgZfbq_kdbfb ]Zkbl_e¥filjhdbheeVgglycf oZgbdZ b jZzkq_ | khh

< K x

'HQ +tRUWOHFKDQLYHIEUDWLRQV 1HRRUYUEBRUDWRRQLHU

<DQJ ) 6HGDJKDWL 5 (VPDA®IDEMYLR Q@ LIRH U\DIWL RN |
PDVV GDPSHU BWMFEKIWRDBLRVM\UHRXKHZD DO RI 9LEUDWLRIRDQG &RC
@R = 38 = ‘2,

;X . ) =KDQJ < : 1LX/ 04'AQDSPKHY DQ DOYWIM. REOH VW
WXQHG PDVV GDPSHU HQK®PRFHIGHE\ 6FQHDEFBIVWRUS3
KWWSV GRL RUS

.RQDU 7 *KRVK $#DVVXGIHEHU LQHUWHU TRUVWHRLLMP L
EXLOGLQJY WVHQFHIWFHBSWXEQ XUHV (OORHOY L HBU
KWWSV GRL RUJ M LVWUXF

SDWVLDOQVQEGAEDM UIIDO LV $PDXHREIHMWHU RSWLPDO GH\
SHUIRUPDQFH DVVHWMVRYRBWKANAD BXQWMLK @& HU V H% X P IOMH WLFQ V
(DUWKTXDNH (QJL@QRHM URQ J3 + KWWSV GRLVRUJ

K\blebd<B ; eZr I>bgZfbqg_kdh_ ]Zr _gb_dhe_[Zgbc dhgkljm

guo a”~Zgbc klhhewdgithh]lbiz ijb k_ckfbg_kdbo \ha< kligihby&=KM
L < K + KWWSV GRL RUJ

G_Kkl_jhHa Maklg : F N_"hjh\z F X <@ebg¢bE kihkh[Z mqg_
AN finbjh\Zgby gZ hilbfbazZpbx bgdbdjiik\ddhR]h ]Zkbl_ey #hekfBEgbc
klhcdh_ kljhbl_evkl\h ; _ahiZzkghklv khhjfn 't gbc <

& [_r_ \ < = Exnl g ) X F_Ih’\Jqu_IZ i1ZjZf_ljh\ dhfie_dk
"gzfbq_ kdbo ]Zkbl_e _c dhe_[Zgbc dzZd j_Tmahihhhdygahijy kgkollhy
gby khhjm™ _gbc b dhgkljmdpbc ijb iheb]Zjfhgbé¢ljdioevnlarhclklpby
dhgkljmdpby «+ K
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G_kl\pgH | kh[glklb ih~[hjz izjzf_Ijh\ *bgZfbq_kdbo ]Zkbl_e _
kdbo dhe_[Zgbc \ aZ\bkbfhklb hififtbyhébgmyg |ZK" ckfhklhcdh_ kljhbl_
;_ahiZkghklv khhjm™ _gbc # '2, K

KZlgy K= FZjdh\Z K Zkq_lgu_ bkEgb9yhf_ j kgb  _gby \ _Ijh\uo \
A _ckl\bc gZ \ukhlgu_ a”~Zgby b khhjml_gdlyeh]Kbkl_fgu<K *

‘2, GQLWLL B B

%U€EO0Op 6 -DYHODXG ( + ((QRHER HQQV*\KHRRMEBWEXWSH U L D O

PROGLQJ VXUIDRK\YDFMH® UHYLHZ IRODNWHRYV 3

KWWGRL RUJ SK\V5HY/HWW
KZbyg K = Bkihevah\Zginn bjglgpjhZevguo mjZ\g_gbc "ey fr
\Zgby jZkijhkbjlzyg kfleq _kdbeg qj _a [Zjv_j k wnn_dlhf iZfylb < _klghb
L < K+ ‘2,
KZbyg K = Fh”_ebjh\zZgb_ jZkijhblfjiZge vgkdy ¢ _jeval X _ckfbq_Kk

[Zjv_j ba [bfh"mevgh]h fZ&ZypgdeZmjgkdidb evkI\Z b Zjobl _dimju
< K + ‘2,

<X : =KR&HLVPLF PHWDPDWHULDO VXUIDFH IRU EURDG
ODWHULDOV "BRIOIQS3 KWWRY RUJ MWGHYV

%RQQHU - / 6WURXMNRYD $ $QGHWWR 5D \ZIMMH U P L (
PDIJIWKGHYV IRU HDUWKTXDBNHOOBDQ/E H RSIORKHRBGVLVPRORJIJLFDO ¢
9RO @ 3S + KWSV RG®RL

5DKPDQ O 0 1DKDU 7 7 .LP "' (IIHFW RI IUHTXHQF\ FK
RQMBHRQVH RI WXQHG PDVV GDPSHU FRQWXROGHBPNR@HODV W I
@R 3 KWWSV GRL RUJO/GLQJ

Eymgh\ F Ba[jZggu_ |Ijm~u jZ[hlu ih |1_hjbb mklhjcd'b\hkl
>< Lj_s_ \ Fzl _fekbfbg Kl_deh\Zz J:G F GZmdZz k

S _j[ZdK\ K EZamlzZ B hgby Z\IhfzZlbg_kdh]h mijZ\e_gby Ebg
ij_julgukbkl_fuHHfkd Kb[bddg J]hkmMNZjkgzZy Z\Ihfh[bljhghzZzy ZdzZz™_fby
Kb[:>B k

Limgly]l]bg B F :gZeba llmkkb&gbf\rZRIhfZlbg_ _kdh]h mijzZ\e gl
iZa”u\Zgb_f ijb ihfhsb bgl_]KkEeg jhity GZmd < * K

+RQJ % HUQVWHUWRQ@WHIUDO FRQVWUDLQWYV FROORFD

QRLVH DQG YLEUDW ZROQ FRIFMQARIR QWURO 6\WWHPRPROBEKQRO
3s + ‘2,

SHIHUHQFH

8]GLQ $ 0 2VQRYMMNREBRWAWY PRVWRMNRJR VWURLWHO
JKHQLM >)XQGDPHQWDOV RI WKH WK KRXDURH VAWDRIVE PBRYVW
EXLOGLQJV DQBBEWYRBFIMXWYHWP@% ( 9HGHQIBHYm 5XVV

$ERVNLM 1Q]EXWRSY 6LEJDWXOLQ 9 * 'HRUGLHY 6
1 3 $ERYVNRJR 6HMVPR]DVKBIOL®\H H XR BAQUHRA VWAHWDY PIRNEWM ] R
SURWHFWLRQ GHYLFHV FXUUHQRQRYWVXHYD R* 0RERIESIG/ M
BLELUMNLUDD Q\M XQLYISUV,IQNFXV V

ILWYLQRYD ( 9 /LWYLQRY % $ ,QDRWKAKYIWRQQDH VM
JKHQLM ]D UXEH]KRP >,QQRYDWLYH VHLVPLF SURWHFWLRQ V
6WRLWHONKWRRHIERIRSDVQRVW >&RQVWUXFWLRQ DRG 7HFKC
3S + ,Q 5XVV

6DL\DQ 6 WLNGRKID 0 9 $QDOL] YHWURY\NK QDJUX]RN
]GDQL\D L VRRUX]KHQL\D 2E]RU VRREDMHHPQ QLRVER UARBMKER\D Q
9HWURY\H QDJUX]NL L PHWRG\ LNK RSUHGHOHQL\D H$QEBEO\V
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EXLOGD@IG VWUXRMNDHW BMMOMWMHE FKDOOHQJHV DQG SURVSH
WKHLU GHWHUPLQDYWH\RDL FIK WRENEGERYM GHQLM 6WURLWHO VV
RI +LJKHU (GXFDWLRQDO ,QVWLUWXWLR®V: &RQVWUXFWLRQ@
,Q 5XVV

6DL\DQ 6 * G6KLWLNRYD 0 9 $QDOWNR]® H W VWRWIKHID
]GDQ L VRRUX2EHMRUW\BDRYUHPHQQRJR VRVWR\DQL\D SUREOH
'LQDPLFKHVSUM RMMWORNM\NK YR]GHMVWYL\DNK >$QDOWLIAHRI
EXLOGLQJV DQG RWUDNF WXLYH W Z 6 BOBOEBRMS3IDUW  '\QDPLF L

XQGHU ZLQG,pDrAHWMRIQV @ \VVKLNK XFKHEQ\NXURFHHEH QUM RBIWH
(GXFDWLRQDO ,QVWLWXWLRQV &SBQVWUXEBEWLRQ@

Q 5XVV
' XNDSW 20HLE LN QDPLF KHWNMRHIHERQLNMW VOV Y EM
EUD\DER | IREWN ¥ V@R U $16/9 S ,BXVV

.RUHQHY % * B5H]QLNRY / 0 'LQDPLFKHLN NHNKD\IEW H ¢
SULGR]KD PO YLEUDWLRQ DEVRUEHUV WKHRU\ DQG WHFKQL
ILIPDW OLW S ,Q 5XVV

.RUHQHY % * 20HLQLN $ , (IIHNWLYQRVW PQRJRPLC
NROHEDQLAVR QUEKIV N LN R ]G0 NXEOAIN KL FL HQ P\DR/N PX\@W P LF YLI
WLRQ DEVRUEHUV XQGHU KDEWREALR HOMMEQQED D FUDVEEH®
>SBWUXFWXUDO OHFKDQLFV DQG &DRFXDBWLREXWRY 6 WUXFWXU |

2VWURXPRY B QQ BERIWI Y\WWRWQ\NK VRRUX]KHQLM V X
GLQDPLFKHVNLPL JDVLWHO\DRL :RB @& H B /Q RN VHRHVDALBKFWX B H V
QDPLF YLEUDWLRQ DEVRUEWUR LLVQN @/@AONUD B MRDK B/ K B @ RR U X
WXOUBPKDQLFY DQG &DOFXODWIRR @ R 1+6 W, DXFXWXU HV @

'HQ +DUWRJ - 3 EMBRDLRLID ORRK 4RVl &8 RUSRUDWLRQ

<DQJ ) 6HGDJKDWL 5 (VPDLO]RROKR( WWEXDEWKR G W )
PDVV SIDPWHFKQRO R KB WWDHNWRXZQDO RI 9LEUDWLRQ DQG
9RO R + 3S =+ '2,

X . ) =KDQJ < : 1LX 0 4 &KHQ / 4 'L DERLHFW\WDRIDQ
WXQHG PDUVHGBEERHHHEG LQKMBRGRILHG 6FLHOEGYV R 3
KWWSV GRL RUJ DSS

.RQDU *KRVK $ ' 7XQHG PDVV GDPSHU LQHUWMRULIRU
EXLOGLQJV 7HQ LGHHEWBAR@FHWXUHYV  (RHOY L FU
KWWSV GRL RUJ M LVWUXF

3DWVLDOLV ' 7DIODQLGLGPH \ED PLBMBIDOMMHUSR SWQPDO
SHUIRUPDQFH DVVHWRHBWK\R W HXIQWEHRU EXLLO/E LGN QFOLNWDLVDL |
(DUWKITRDNQHHULQRO @R 3 + KWWSV GRL RUJ Vv

6YLWOLN®»HHOGDVK 7 $ 'LQDPLFKHVNRH JDVKHQLH NRO
]JGDQLM BWWRWEBERAOVERIR WLSD SUL VHMYV PUHAXKMHMDNWNER @ RO @ MNH\OQV
RI WWXYSBWGEIH KLYK EXLOGLQJ VWUXFWXWHWWQGH WB3MHR VP L
FHHGLQJV RI ORVFRZ 6WDWH 8QLYHUWRW\ RORISYLO+ (QJLQHHI
KWWSV GRL RUJ ,Q 5XVV

1IHVWHURYSDGZ2 Q3% O JHGRURYD 0 <X KRQJ / 90L\I
GHPSIIQURIRD RSWLPL]IDWVL\X SDUDPHWURY GLQDPLFKHVNRJ
PRGHOLQJ DSSURDFK RQ RSWLRDR]DENRYEBIP B VEXHNMPY @ R YMERIND N
VWRLWHO VWYR %H]RSDVQRNVW. VWRORIUWX |& R QVRY LB»aFINWXAARNDX UGHDV (&
1R 3S +* ,Q 5XVV

6HEHVKHY 9 * N\XIW 1 $ *HUEHU <X $ OHWRG UDYV

GLQPRHVNINKVHOHM NR O HERURYM QNN GBHRMPMRARYDQQRJIR VR
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VRRUX]KHQLM LLNRRVMWODXRWYLFKSHWNLNK YR]JGHMVWYL\DNK >
WHUV RI FRPSOH[HV Rl G\QDPLF YLEUDW H¥ QQQVEMRVH HRU W Y X
DOG FREWLRQV XQGHU SROSKIURLRVHT \DW WR RLQ VUBNRAQL\RQU X §
SHFRQVWUXFWLRIB@+ ,Q 5XVV

1HVWHURYD 2 3 2VREHQQRVWL SRGERUD SWRIDAAKHW U
HVKNROHEDQLM Y PRGIHQP KVWHVRWGHPSILURYDQL\D >)HDWX L
G\QDPLFUBPKEYVR RI VHLVPLF YLEUDWLRQV GHSHGGIMPR\REQR W
VWURLWHO VWYR %H]RSD\BGIRY WW DURRFIRROVEM 6 BHLVPW K U H
1R 3S + '2, ,Q 5XVV

6DL\DQ 6 DUNRYD 5®DVEKHWQ\H LVVOHGRYDQL\D PHU \
YR]GHMVWYLM QD Y\VRWQ\H ]GDQL\D L VRR WV X]LKH MWRH bIZ8l ROFGS |
HITHFWV RIQVKLEXLOGLQJV ®LY/WMWYWFWNNKQB®ORJILL >6\VWHP
1R 3S = ‘2, GQLWLL B, 5XVV

%UEOpP 6 -DYHODXG ( + (QRHFKLE H GMINWOREPBX/\SULDO
PROGLQDFMXEDYBN\VLFDO UHYLHZ TRONWHRYV 3
KWWSRUJIJRL  3K\W5HY/HWW

6DL\DQ 6 * ,VSRO |RBYLDIGIUHQARWBIOWK XUDYQHQLM C
UDVSURVW U DRKHMNOKVHMYPL EBINWRPVSBP\DWL S8VHQH QQWH
(TXDWLRQV WR ORGHO WKH 3DRISYD JIKWRKQKRD @HDVBLHU ZLWK
9HVWQLN 0*68 >3URFHHGLQJV RI ORVFRZ 6WDWH 8@DYHUVLW
QR 3S + KWW GRL RUJ ,Q 5XVV

6DL\DQ 6 * ORGBWSURY QD B YX ODVEOHPKWDH] VHMVPLF
ELPRGXO QRJR PDWHULDOD ORGHOLQJ WK H{BVURISIDHEDW DRE® R
D ERBXODU PDDXHFKIODK ]JKXUQDO VWURLWHO VWYD LJD&RKQW H N
VWUXFWLRQ DQG $URKLWHBBEWXUH'@,

,Q 5XVV
<X : =KRX / 6HLPPWHNPHIGH | BEEQYRBD\OHLIK ZDYH)
DWLR@QDWHULDOV 'HYRID 3 KWWRWJGRL M PDWG

%RQQHU - / B6WURXMNRYD $ $QGHUWDWRQS5D\IBINHUKP L (
PDJQLWXGHV HRW HIRN SO HWLQ Rl WKH 6HLVPRORJLFDO ¢
9RO R 3S = KWWBWUGEGR

5DKPDQ 0 0 1DKDU(TIHFW.RP [UHTXHQF\ FKDUDFWHUL\
RQ UHVSRQVH RDRMSHUMEREBNEYDE W LF FR QAULH/GH Q BRPOH
QR 3 KWWSV GRL RUJ EXLOGLQJV

/\ADSXQRY $ 0 ,]JEUDQQ\H WUXG\ UDERW\ SR WHRULL X
RQ VWDELOLW\ WKHRU\@UHG& 07 @VXFKOIRY® >CBMYAPDWS$ L&V H N C
5$1 0 1DXND S ,Q 5XVV

6KFKHUEBNMPYXWD7HRULYDVR P D W DFKHINRI@HMQ\H QHSL
U\YQ\H VLVWHP\ >7KHRU\ Rl DXWRPDWLF FROWQREISRYPHIWU F
ERRN@ 2PVN G6LELUVND\D JRVXGRUR VKDY D\WDIGHW RVIR EACE

S,Q 5XVV

7UXQW\DJLQ , 0 $QDOL] XVWRMFKLYRVWL VLVWHP |
SD]G\YDQLHP SUL SRPRVKFKW\L Q QURO® \BXOR BR\E HF>BER@DEUBRD V
OD\ XVLQJ WKH %RGH ULIWHIDXOM@ 6\QHUJLR| GFSLHOFH\Q@
5XVV

+RQJ - %HUQVWHLQ ' 6 %RGH LQWHJUDO FRQVWUDL
QRLVH QG LYMMREGRQ 7UDQVDFWLRQV RQ &RQWUROIRE®WHPYV
R 3S = ‘2,
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7+(25(7,&$/ 678'< 2) 7+( /,0,7$7,216
2) 63(&,$/ 3$66,9( 6(,60,& 3527(&7,21 2) %8,/',1*6 $1' 67588&78E
81'(5 7+( $&7,21 2) 685)$8&K9(6
3$57 781(' 0$66 '$03(5

6* 6DL\DQ

1DWLRQDO 5HVHDUFK ORVFRZ 6WDWH 8QLYHUVLW\ RI &LYL!
5XVLD ORVFRZ
,VKOLQ@WNALW XWH L ®QHFXIORRGIRRN LD Q $FBBIHPQ RV
5XVVLD ORVFRZ

5HVHDUFK $VWRY "OMRBRDBWWBUFK &HQWHU 3K' 6WXGHQW DW WKH 'HSDU
DQG 7TKHRUHWLF#®DLECH PKIBIUMRFYP DL O FRP

7KH SDSHU SUHVHQWY D WKHRUHWLFDO DQDO\VLV RI WKW HFOW RRD ¥
EXLOGMUIDHYN PQVY GDPSHU 70' 20QGIHH[ MXWDMWAHP® VY VA QWBB @EZRLOGLQJ
LV DGRYMHEDYH H[FLWDWLRQ PRGHOGIGVBY DFMREOWSRNUWR R QFR | FEROQAH. V/ \
5D\OHLJK DQG /RN RX WRKI®EDYJ VIVWHP WKH WUDQVIHU IXQFWLRQ IUR
UHODWLYH GLWSQODRBPMWXM HYLEWHQFH RI D VLQJOH QRQJHUR DQWLUHVR
SUHVVLRQ QRWFK IUHTWK®@F'SBRASMBGY RQ® \WKM EXLOGLQJ PDVV $V\PS
GHJUDGDWLRQ/\WDWKFH TWBDNRORFAXHDF\ UDQJH DQG WKH GLVDSSHDUDQFF
KLIJK IUHTXHQFLHV %RGH LQWHJUNNGH RIQRVBDD/ 8 W I XEDUFAV LRQR/X O D RH G KII
©XQLYHUVDO?2 SDVVLYH VHLVP LB ELWRWHE VXRIGENFIW SR VVILE DM DRTODLQH
XWHV WKH VSHFWUXP VXSSUHVVLQJ WKH UGNV REKWAMKLHY WX Q DQ U RID @ DHD (
UHFRPPHQGDWLRQV DUH SURSRWYBI/BHWRHUV H O QRN W HREDB WILVIBIELPLF SUR)
D FRPELQDWLRQ RI 70' VHLVPLF LVRODWLRQ ZL W HTHEIHPRAM. REEVMBW M G X (

.HZRUGWHLVPLF UHVLVWDQFH VHLVPLF SURWHFWLRQ WXQHG PDVV (
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M>D
>y

L?HJ?LBQ?KDH? BKKE?>H<:GB? H=J:GBQ?GBC
KI?PB:EVGHC I:KKB<GHC K?CKFBQ?KDHM@ A:SBL
A>:GBC B KHHIM@?GBC 1JB <HA>?CKL<BB IBUGEHRKL
Q:KLV K?CKFHBAHEYPBY

K = KZbyg

GZpbhgZevguc bkke ~h\Zl_evkdbc Fhkdh\kdbkt_phvigra ¢ Zrjigib\ gigkod Kljhb
Jhkkby ] Fhkd\z
Bgklblml ijh[e_f f_oZgbdb bf : X B relthdzdiz)h dintk kgiz m d
Jhkkby ] Fhkd\z

GZmaljk G@aih[jZzah\Zl_evgh]lh p_gljzZ dhfivxl_jgh]lh fh*_ebjh\Zgby mgbdZevguo
khhjm™_gbc b dhfie_dkhAtdhllHPDLBHHUIRUPHUW#JPDLO FRP

KIZIvy ihk\ys _gZ |_hj_lbg_kdhfmv @ty febdnb\ighklle ki_pbZevghc iZkkb\ghc k
aZshlarZgbc k bkihevah\Zgb_f k_ckfhbaheypbb \ \bA_ k_ckfhhihj ijb \IB&*_ckl\k
hkgh\_ fh~ 2bk®flk ckfhbaheylhjh\® k az~Zgb_f fghlhlhg_qgh]h \hajshiéggby hl
kdly ggub\hegh\uf qbHibhiveebilbq_kdhcZptbeyjbakkfhlj_gglpebagh b \_jibdZevgu_

hldebdb < gZklhlghc h[ezZklb ihemqgq_gu i_j_"Zldgwgu_jnfimgdpbb B[khexXl gu q_lu
dexqg_\uo j_améevippZAZeuo gh g_gme_d&@|giradhgl_ i_j f_s_gblkykId_Kp ~g_fm
i_jf_s_gbx hkgh\zZgby ih ]JhjbahglZeb fh mev i_j_"~Zlhgqghc nmgd®pBb iglAhurz |

bkdexqzZ_| mgd¥ghk ih~Z\e_gb_ LL \ hdj_klghklbkkl kiblhheyghij¥halgithdz | g_
nkljZgtuc ibtdldebdZ khojZgyxsbcky ijbgd[iRf fdhhjhZgbb LLL \_jlbdZevgZy kt
sZy jwe__\kdhcij\heldbqg_kdb g_ nbevljm_Ikykkl|ZidteguhhZidzZbho \ukhdhc \_jlb
dZevghc “_kldhklb LY ijb fgh]lhlhq_qhahahhh N Zkikibh]edZkh\Zgby ih® hihjzZfb
ki\m]lhf_Ijbg_kdbc gb gbc ij_~_e hlghkbl_evguo i_j_f_s_gbN/ ijMiéaypdhigchevg uc
hihj jZaggkogZzZkklhydbb[h[s_ggZy I_hj_fZ ihdZau\Z_I| ~ey deZkkZ \k_o ih\_jo
kmskiml_dhgklZz@lu h~gh\j_f_ggh h]jZgbgbj\lzadsglZevgu_ b \_jlbkhexdgu i_
j_f_s_gHyzdlbg_kdb_ j_dhf_g~Zpbb ijbf_gylv iZkkbkgimkx kadkfihdkegym b mklhc
\uo ki_dljZo_ggodekd magblu\Zlv iZNzifibljgZaggbb bjbgu k_ckfbq_kdbo r\h\ b gZkljh
hljzgblgle _c i_j_f_silgbz\eylv ih\_joghklgu_ dhfihg_glu k_ckfbg_kdbo \ha”_ckl\b
kfbg_kdbo [Zjv_jh\

Dexq_\u_ kek\Zkfhklhcdhklv k_ckffckZsbaheypbyjoghkligu_ \hegwethegu J

<\_" gliK_ckfhbaheypby hkgh\Zzgbgbhikba dkyb[he_ _ jZkijhkljZg_
bg g _jguf j_ r _gb f ih ki_pbZevghc k_ckfdjg NMdihbch @agstblihdbfzZghb
"Zggh | _ogbqg_kdhobaherbjgb | gZz”~a_fgmx gZklv hl "\b" _gby ]jmglZ -
]Jogdhh ijhf_"mlhggh]tkklb&hyfu hihj bebakdbhe we_ f_glh\ kihkh[guo m
rZlv i_j _~"Zgm k_ckfbg_kdbo dhe [Zgbc gZ gZ”a_fgmx qZklv anZ
kdhev' _gby b A finbjh\Zgbhye w[Z gbleb

Adhke ~gbubfhm[ebdin\Zgh  kHhkhy evguo h[ahjh\ b ijbdeZ”guo
ke "h\Zgbc fEbkkdabjmxjsbeobliweZklhf_jgualbghf_ |Zeebhitkkidbfadyl
gbdh\ |j_gmhjypdpbhghlyhb gahihjgoweg gh\ hihj dbg_fZlbqgq_kdh]h IbiZz
jZaebqghf bkiheg _gbbohjmjlbggiihbahethbpmX& cZ 1Zd°_ fgh]hmjh\g
\hc baheppbb>=> @Hgb ihtdp\Zxukhdmx wnn_dIb\gihkhjezd Zglak h
ihehkggbadhqgzZklhiguo b "ebl_evgumddhhpud Zxgltkfhbahebjmxsb_ kbkl
kihkh[gu krm\s gigh kgb ZIv mkdhj_gby gZ”a_fghc qZklb b h]jZgbqgb\Z|
j_f s _gby dhgktjirdph\j f ggh kilwlgZxl mya\bfhklv ijb rbjhdhihehkgt

< KZbyg =



Kljhbl_evgZy f_ozZgbdZ b dhgkljmdpbb

bfimevkguo k_ckfbgq_kdbo \ha”_ dEkRWogbibkhfklkk gguo b baheypbt
gZklhl Z_ 1Zjd \ha”_ckl\bb dh]ghadglgaudkl hhegwo @

G_"Z\gbc hl_q_kI\_gguc h[ahj j_ZebaZahEpbkbkljhf dlgdkdhpzd
Ibd_ ih~gq_jdb\Z | degexqg\ygub dhgp _ ipbb [hevrb_\azZbfgu_ kf_s
bahebjh\Zgguo gZkl_c khhjm  _gby ljhjjh\dighekighkdh\d_d~ebl_evgu
gbadhgzklhlguo \ha”_ckl\bc b g_h[oh”bfRklNnhi)Zgdqgb| gdb c@>
Kihbl hif_Iblv glh gz ~Zggbut_thfkigl gghc ijZzdibd_ k_ckfhklhcdh]h
kiI\Z kj_"bbkdepyguo f_Ih~*h\ k_ckfhaZsblu ij_h[eZ”Zx| j_r_gby hkgh\
k_ckfhbaheypb®BI\gjimz_ Iky jy*hf h[ahjguo $Z[@EZ3zZd _ ijZzdlbdhc jZk
g_lguo bkke_"h\zZgbc kzZfh]h\ENIhgZ\RRZijykbfms_ klI\ kyghabghf_|Ze
ebqg_kdhc k_kk«ypbac

Fbjh\u_ h[ahjgu_ pddiudfmebjh\Zeb lukyglk \gkBphelypbb b ih
dZzazZeb _z \ukhdmx winnriteglbbghhkh]h deZkkZ kp_gZj@ h*gZdh h[t
_dlb\gh f _gvr_\gbfZgby m”~ _eyehkv kljh]hfmbia jij” lleq gkdh¥imaihg Zz
ghkl_c izkkb\ghc k_chfblbadgelypbb ~_ckl\bb ih\_joghklgdbatheg dh
kI\bnhjfbjm _|ky kmi_jihabpb _c ]Zjfhg\he khtillgd kedike ~h\Zl_evgh
hihju ihemqzZxl jZzagu_ \h \j_f _gb \i_Ki fdl§_gbljfindbdadb_ dzklh
d\ZabklzZlpbadhgzZklhhgt_ckl\AdyjlbdZevgZy khklZweeyxs\kyheog \
ijbgpbi_ ihqglb g_ nbevljm_Iky ljZ"bpbhgguhidZ]lejbalig|&ievdhb

Hrgh\j_f_gomlbhfihke_ ~g__ Aglbygh jZa\b\Z _|ky @égypyklihghlfh
aZsblk _ckfbqg_kdb_ [ZjVZjbh\joghklf _[Z[Zjv_puxt @gh wilb j_r_gby ijh
_dlbjmxlky \*hev imlb \hegw ckbjiZedigy |jEpg kil fu ©]jmgtz
gb_2 kh]ezZkh\Zgb h”™hinbj iprhol ihgbfzZgbyl ZewvgUudbf hdjZgbq _gbc dz 7
a\_gZ Dhf[bgZpby IZdbo j_r _gbc "Z | kfbhphwdmbh @@mblim ¢ dhf_ g~
ih dhlhjuf "Zgu \ i_j\hc qZkZikIpMZ[hlubgZfbogZ Kidbv dhe c[Zgb

P_evixkke_ _"h\Zgbc ijhhda _9Zlgldh y\ey llklyj Ibg_kdh_ hibkZgb_ b c
g_kI\ _ggZy hp_gdZ ij_~ _eh\ wnn_dlb\ghklb pbbkatglgd & bckhihhmh ey
ijb \ha”~_ckl\bb rbjhdh]h deZkkZzZ ih\_joghklguofbhoe §jkb jilZjdadyilz e v
dhfihg _glzfb mq_Ihf dbhegghl\dhhhqWbeZgh]lhlhg _qgh]h \ha[m ~ _gby
>799Zy jZ[hlZ gZijZ\e_9gZ gZ |_hj_Ibg_kdhijmMhdZagh e Vika\fib dprekl h
©mgb\_jkZevghc? iZkkb\ghc k_ckfhazZsblu ihkj_mM\Kkhffmkde KkikbaHEgy
dbo \ha”_ckl\bc

IlhklZgh\dzZ daZMéadklv a*Zgb_1fihjlk dhhj*bgEkAfb M } 1

\"hev gZijghg jZkijhkljZg_gby \hegu 1Ihe_ i _j f_ s gbc ]JjmglZ hl
\hegu ij_"klz\bZdlzglq] kdhha”_cklkb_"mxs_]h \b"Z
\ [ W SHOgZ N\ [ wispPZig N

1"\« £]1hjbahglZeYg®\y jIbdZevgZy dhfihgil\lujogbkljueg E)SQZ
892 Z! N f\hegh\h_ gbkismtizah\uc k*\b] we&bhb iheyjbaZpbb jwi
_\kdhc \hegu

GZ dZ ~hc hihj_ mklZgh\e_g Jlkjlc&blghzhygukddhkldx, b
A_finbj\Zgb K t <_jlbdZevgZy "~ _NldhNlvdZzd ijZ\bkelckfbqg_kdb_
hihju gZzZijbf_j j_abghf_IZeebq_kdb_ bf_xI \_jlgdZgvgmi "\ hilaln k|
rysmkhpatmlZevgmx bdZgVvlgh_ ~_finbjR\Fggb_

JZkkfhljohe [Zgby k_ckfhbahebjh\Zggh]h a~Zgby \ dhlhjhf kbl
dzd ihqglbkkldh_ |_eh fRZlkkh®]h Z[khexlguf s_gmygljzZ fZKklkh prad
l1Zeh W Z ih \_Zibw \ =Zjfhgbq_Réka[m ~_dB ~"hchddaj
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jh\0 g_ kms_kl\m_|
Imklv kh[kI\_ggAyyjgZzllhlZcibalb[ghhjfu dhe_ [ZAddkbjh\Zg

ghlh hkgh\Zghyfgh]lh [hevr_ qgZklhlu k_ckZhbah¢yZhjZay Z

e bl \ "bzZizahg gdkiyNdzk ckfhbahregywm& kJ\ ggh \ur_ _ fh~Zev
\deZ” hlghkbl_evguo i_j_f_s_gbc kbkl_fa EZErlZ[gk_f2dZl_evgh \

wihf ZbZahg_ dhjj_dlghb)\ZKkkfEbikl _fm dZd khkj_~hlhB g@g®w|Zkkn
* jd_2 b& _ckfhbaheylhjkthekl&g”Zhlg *mpbjh\Zgihm]hc kbkil_fu

IhAhf kh[kI\_gguo r@Z | ZfiebNpRniheZgh]hdab dz ]
Tz z,L1,2§

>eyZ Z, Z\deZ” niNif ih~"Z\ey_lkyY dZ &,

L _hj fZ h[ Zkbfilhlbd_ k_ckfijb afffeyo®bbZkkfhljbf JhjbahglZevgh
Mb* glkbkl fueyizkkb\ghc kbkl_fuPOfizkkkfhbaheylhjh\a mjzZ\g gb _
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Zo
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<«

| _ "ey fZeuo gh gZdmemewoi_j_"Zlhqghc nmgdpbb kljh]h [hevr_
gbgth Z

< d\ZabklZlbg_kdhf ij_~ e  kbkl_f&Zky fflgvr M\glZIkj_~g__ i_
s _gb_]1jmglZ ihihlgdicevdm hgZ ih\lhjy | _]1h ij_~ e klj_flmivky d

f_
ghcz gZ[ex”"Z |ky "Z° g _[hevrh_ mkbe gb_ Wkhkk\j\&mgbbkdékhgh]h
0 "eWwk_a&@ b

>hdzZaZzl_evki\h kljhblky ijb nzkdj fe_@bphr _gbb  ]~_

6, Z : Ney 2Z JZaeh' _gb_ \ jy® LI_keh{mr&__

PZ
6, Z

7 11y ]

KhojZgyy g_I|ljb\bZevgu2 fe gluefrhgbf

Xe)
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i( | NM

glh ihAI\_j°~Z | ij_"Ze ijjZ\gc

Ke_ "klI\b_kms_klI\h\Zgb_ g_bahebjh\Zgguo gbadhgggklakjbho dhf
iZkkb\ghc dimgdpbb k_ckfhbaheypbNkrd sexX[Ihihx] "hklZlhgg@h fZeu_

Ide|I|||jUO
ﬂ(

glhhagZqZlkimlki\b_ mgb\_j®KZevgh]h

L _hj fz h g_mkljagdfhf hdj_klghklb kh[kI\_gghc gZklhlu k_ck
lhjZImklv \lkk_ckblmheylhju h*bgidh\l K, | Lh]tZj_~ZlhgqgZy nmgdpb
Z[khexlguo i_j f s _gbc d ijb\_~ gghfm hkgh\Zgbx

7 5t
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H{hagZdhf N/ ] I
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Ke ~h\zZl _evgh "ey ex[h]lh\dihgegygHkly mkeh\b _
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DZdbf [u gb [ue iZkkb\guc k_ckfhnbakheylkj\mkI]hdj_klghklv kh]
ghc gzZklMu Z[khexlgh_ "\b" _gb_ kbkilh fwjzZhgbgbghk g bahebkb\Zg
kl _fhclh\_joghklgu_ \hegu k gzZklhlguf kh” _j Zgb_f \ wlhc afng_ g_f

>hdzZazl_evkl\h kljhblky bkoh”*y da\djyf\hb ih®ely i _j_ gflihc

nmgdpbih*bgZdhBio Ih*klZghXdZ "Z_IN E hlkx"Z agifegq

ZF, Z gbkebN_eX [ qglh b ijh\h”bl d \ujZ _gbx
L _hj fz hbaghebjm_fhc \_jlbdZevghc khklZ\ekghh dhpgerey

\ JIbdZevghc khklZ\eyxshe jWneegu\kmjZ\g _gb_\ qZklElgpghehhjgedklb
k aZf_ghc |hZlealygo dhfihg gl gZ \ ijdZevgu_

D Z@LWML—' o 2

PZ 6, zZ 9O zZN L
< 6,2 Pz

S e

ImkIz, 1/: NY/NP t\_jlbd¥@Zy kh[gbZy qzZklhlZ bahebjh\Zggh]h
|_eZ >ey k_ckfhbahayllgjdtn_ gZklhl ih\_joghklgu@ \lhéd Zkdey \
Zba bgl j_kmxsidahg®h+ =p

5
- I—PZ 2 Z 2"§£
ﬂ( | NM
|99
KlzgnZjlgZy k_ckfhbaheypby [he__ ih*"Zleb\Zy \ ]hjbahglZevg
\ _jlbdedfb ihwlhiflmglb iheghklvx i_j_~Z | mxldd#iéggglm jwe__\kd

\heg mgkdevgh_ ih~Z\e _gb_ hlkmlkl\m _I
>hdZaZl _evkl\h kIJthky ZgZethtzq@Hlthde k_ckfhbaheypbb ij

euo&jZkkuIjb\Zy NHhelh Z Z

Ke "~kl\b_"Z b _ZevgZy k_ckfhbaheypby \ JhjbahglZevghf gZijz
©azZsblblva hi\ ijdZevguo kthZ\blygasdD(bhldﬂg jlddh [m _Iky KfhpbZevc
e ih~"Zleb\Zy \' \ _jlbdZevghk gZifbsepbgblprdh ijbf gy fZy b | _oghet
g_kdb kehbgZ"  ih~h[guc ih?oh” ih~izZz~Z | ih™ h]jZgbqg Ighy_ ¥ur_md:

L _hj fZ h ]_ f ljbg_kdhf gb‘g_fhilj(p'r_e!ghncg i_j_f s gbc Ijb fgh
]Jhihg_qghf \ha[m MmighbwfzZkkzZ hibjZ KkgkdEdbgh\Zggunhj < d\Zab
klZIbg_kdhf ij Z20e_Z[khexlgh_ "\b _gb_ kbkl_fu klj_fllkldykj_~»
kbl _evgu] f s gby k_ckfhbaheylhjh\

G N © zn L,z ;08P
Lh]~Z kms_kI\m_| gb gypZn\bkgdZyZ§afi ljh\ Khbkheylhjh\
ngLP[IEG;i] t 'N
1~ N F“;g;@ M @LPH < qzZklghklb 7ey ~\mo djZcgbo hihj gZ
/PO, [

VLQ

vy oleppd 2
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ljb N/ ij_"_e k\hAbPlﬂ[@@meﬁ‘ Kmlv ~Zgghc |_hj_ky ki\thhbrh

glh ih\_joghklgu_ k_ckfbg_kdb_ \hegu g _h”bgZdh\h kA\bJZxIl Jjmgl
baz dhg_dyghWilb highkbl _evgugbyjgf\eafh gh aZgnbdblvZglkdX d
gufb JhjbahglZevgufb k_ckfhbaheylhjZzfbo"AklA_iljky* ge ba[_"guc ]_

f libgq_kdbc \dez rhjyrdz

>hdd evkl\h "Zgghc hZ2dekxqgzZ lkyMeyhélkc @mb]mjZpbb k_ckfh
hihju[, b ex[hc \u[jZgghc dhfie_dkghc Zfieblhuibeldbkygby

Bl <4 Bl

Wih ijyfh_ ke _¢gkjAb gkI\Z ljvbhd& b ij ~klZ\ey_ | lhg hkcdde zZrkkd!| h
jZ"bmk_ gZbf_gvr_c hdj@igbkdbzZxs_c fg‘hh‘_llhq'_ﬂ gZ dhfie_dkghc

iehkdhklb 1jb ih\_joghklghd@Hieghemqz _f
. SN bl 1o &N/
ool 19, ap L jalp 2o

Gb gyy hp_gdZ az\bkbl lhevdh' [plb] mZahtdh kN\E]Z]

Il _ bf__ I lhevdh ]_hf_Iljbqg_jkdlgc dZjZH[ulv mkljZzg_giZjB&f[hjinf
k kfhbaheypbb
Ke ~kl\b ~z~ keb k_ckfhbaheypby kihkh[gZ b" Zevgh kl]eZ' I

gu_dhe_[Zgby kklijhfkljhblv "\b" _gb_ kbkl_fu ih® ©kj_"~g__2 "\b ¢
iheghklvk*Z\blv dfgbyd evay Iljbgbgz \ Ihf qlhhhkjgZ\duwtbihjZfb
dhe [e dkfa*bgZdh\h \ h”"gbo IlhqdZo \hegZ ijbohtihhjZgw%rj anrgm]tl
1zl  "ey kbk¥lHu\u]ley”~bl dZd g_kh]gZkbybghogha[m ~ gb_ dzZ "Zy
hihjz \ jZagu_ @hf_fylgb ihemqgZ | jZagu_ i\jhkgh\gihkijZ\ ~eb\h
N"ey [hevr_ijhe _Iguo khhjd ggthcwl|lZ g _kh]ezZkh\Zgghklv b ijb\h” bl

k ckfhbahgglhk ]"Z hklzxlky hklZlhggu_i_j f_ s gby ihkdhevdm ¥t
\ _ebgbghc KHefbjazgbec Z jZaghklvx kb]JgZeh\ f_ "~m hihjzZfb
LZdbH[jAahf h[h[sZy ijb\_* _ggu_ \ur_ |_hj_Ibg_kdb_ \udezZ”db

kib k_ckfhbaheypbb ijb ~ ckl\llb ikh\ckélyh kkg o \hregnhjfmebjh\ZIv
blh]h\mxhj_fm h[ h[h[s_gghc g \hafb\ gkKlevghg azZsbFkkfhijbf
deZkk \k_o ih\gyjoghtkdg ' ZN Z! N

Qznl| <
VXS f = A
2N <ZN| gz \l\i
| g_ kkah\am Ol m~h\e I\hjyxs _]Jh hij_~ e _gbx mgb\ _jkZevghc k_
sblu hl ih\_jogllokVlgeg
>hdzZaZzZl_evkl\h kljhblky gZ hk@ghpZkkfh[g_gpyp\k_o0 ij_"~u”msbo
j_f h kfclkaheypbb
ba |_hj_fu h[ Zkbfilhlbd_ k_ckfhbah&kgbBmjbl faéudey ex[h

Nuihe Iky miods b ke Ah\ZIl \eXBht
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bd_hj fu h g _mkljZgbfhf ibd_\ hdj_klghXxkbhki [killchgbby q

Ihjz ke_Am_\ﬂéﬁh\/i—]!

ba | _hj fubmlgebjm_ fhc \ jlbdZevghc khklZ\eyxs ¢ jwe__\k
Am | ‘q%pﬁsh Aey rbjhdh]lh "bZ&iZahgZ

Ex[hO ijhib\hj_qgbl ohly [u h*ghfm bauoumlImdZaZgbc

<u\h”u< jZ[hl_ [ueh ijh\_~ _gh |I_hj_Ibg_kdh_ bkke_"h\zZgb_ h]
Zevghc iZkkb\ghc k_ckfbq_kdhc aZsbluca®2Adpbc k _kklihmhakeglypbb
kfhhihjjb \ha”~_ckihbbjoghklghueg\ GZ hkgh\_ ijh\_"* _ggh]Hhigke ~h\Zz
knhjfmebjh\ZIlv ke_~"mxsb_ \u\h”u

>hdZaZgh qlh \ij_ "~ e fZeuo gh g_gme _\uo gZklhl Z[khex

klj _fblky d kj_"g_fnms _ ighxf hkgh\Zgby ih” hihjzfb ijbqgq_fgdpbyZlhqgg
ith JhjbahglZeb klZgh\blky kljh]lh [hbgm ihjyZ2d¥ exKoe ~h\Zl_evgh

g_ kms_kI\m_| dhapktZiglluki_gb\Zxs_c hAghyJ;Qﬂ_oqnghijd OH

"ey \k& o ND\ZabklZlbg_kdb_ b [ebAhg dkdbZaltkklZ\eyxsbf ib\ joghk
\hegu g_ fh]lnvl iNZ\e _gu iZkkb\ghc k_ckfhbaheyphbt AkEXEWwnghf
kfuke

G_mkljZzgbfZy h[jeZklv mkbe gby hldebdZ kbkl_ fuu¥%ebab kh
kfhbaheylhjZz >ey kbklP&k® ©fZkkizbywlih¢t?\ ihemqg_gh ZgZeblbqg_kdh_
S gb_i_j "ZlhggdhgbbhmihdZaulZxs__ qlh \ hdj_Ktgh lbld] g4kl hiua
gbdZ | mkbe _gb_ Z[khexlguo i_j f s gbc ih ]JhjbahglZeb ijb ex[h
\Zdb khojZgy |ky gb gyy hp_gdZ mkbeymbgdpby *Zkebtgki dlj ih
\_joghklghc \hegu kg _jJibx \[eSkak_ckfhbaheypby kihkh[gZ mom~rb]
kbkl_fu ih kjz\g kdlkx _khc [_a k_ckfhwabbljuamevlZl ghkbl mgb\_jk
oZgdl _j Ney iZk&kik\gckfhaZsblu

< _jlbdZevgEA\e&hxsZy jwédrc \kegu ijZzdlbg_kdb g_ khdgvIjm_|
NZjlghkc ckbmaheypb_c¢ Ijb Ibibgguo khhkddmkipboyo\ jlbdZ& vz v
hihj( 1ThjbahglZevghc \_jlbdZekdput_ filhd éore ijZdlbgdb kh\izrzZ | k

\ _jlbdZevguf i_j f_ sikgh\Zgby \ rbjhdhf AbZiz#:%p qZRKVhh hagZ

gZ | qlh IjZz"bpbhggzZy DhhbdhaghXeygihhigjZzh[ ki _gb\Z | aZsblu
\ jlbdZevaihfihg glu ih\_joghhelggbolj [m | ki_pbZegigaokdbogbc
gZijbfj kfbkzZjv_jh\ _keb \_jlbdZevgZy Uthégag ZgiEvgZ

BlaZz dhg_qggh]h \heghNhZXrawghldhe=Z [Zgbc ih™ hihjZfb jZaebqgu
jh™~Z 1 g_mkljZzgbfu_ hklZlhqgu_ hlghkljyelwbuhjdoj2"EZ s \ d\Zabklz
g_kdhf ij_~ e_ Zudb™gwy hp_gdzZ g_aZ\bkbfzZy hl=2¥jZémdjH\c ¢ bloj

hihj gZoh”~ysboky gZ jZkkkmgbgh ‘Q‘VL{%&/L hagzZqZxglh ~Z" _

gZkljh_ggZy k_ckfhbaheypby gklkihk hlgihdjubd h”~bgdZdHh\hsfngbx
Wih ij_"A%Wdy | ijyblgc _g_jguc djbl_jbc 18y gxkkiggodka\hd gZkljhcdb
hljZgbqbl_e _c i_j_f_slhfid/ k mq

H[{h[s _ggZy | _hj fZ h g _\hafh 'ghklb mgb\ _jkZevghc iZkkb\g
gyy gbaklhbgZnx Zkbfilhlbdm il&eb\pebsarbn_dIbkadkflhvaZshbhul\_jlb
dZeb ihemqg_gh kljh]h_ fmdy deZlghZ \k_o ih\_joghk&Nog\hkmsih
KI\m OIx x h]ljZgbgb\zZxs_]h Z[khexlgu_kbklf fis¢w pgpahglZeb b \_jlb
dZeb "hrel [Zah\uo i_j f s gbc hkgh\Zgby
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Ba baeh  _ggh]lhkeurrmx!| ijxdlbqgj dhf_g~Zpbb

IZkkb\gZy batlehhpby p_e _khh[jZagZ ijb kp_gZjbyo k madhihe
\uf g_baf_gqb\uf kigdkjihih~"Ze_ glyl&e ijb rbjhdhihehkguo bfimevkgtl
dh] j _glguo gbadhqgZklhlguywo\hidyZekihogdZd gZ "bgkl\_glguec wr_e
kflraeZsblg _evay

b h brzZ fhc azZf _Ighc \_jlbdZevgithd dadgihkggalo \heg g _hJ[o
"bfueb[h k_ckfhbaheypby k ihgb  _gghc \ _jlbdZevghc "fKIdfhklvx b
nbjh\Zgb f eb[h \ug_k _gb_ nmgdpjbtbdizheNzgeo gbhyfihg gl gZ ©I _jjbl
Zevguc? wr_ehg &Zskfu[Zjv_ju

K\ _~ gby h nbgZgkbjEYBgbhuiheg _gZ ijb ih~™ _j°d_ ]jZglZ JGN

b[ebh]jZnbg_kdbc kibkhd

;_eZr L bk Kfbjgh\ZGE A\ _a”"B\H. j ZebaZpdbkk c
kfhbeeypbb \ k_ckfhklhcdhf kljhbkt_bvkhhjna”™Zpdhc \ Jhkkbckdhec N_"_
K_ckfhklhcdh_ kljhbl_evkl\h ;_ahizkghklv khhjm  _#gbc '2, <

ik_f_IhVF Q :c™"ZjZebR\d_jP_dh\ MDmjfZgime nkK Gckfh
azZsblz b k_ckfhbaléyepbykhhym &QFOH@VWUXFWLRQV % < K

=baylmeRbgd NZIIZoh\Z : B Bl _:ljhkmgbdh\AjZdlbg_kdZy
wnn_dlibVghkkl _f k_ckfhbaheypgbbvaidlgg kdb_ Mjhgb jBajmrbl_ev
guo a_fe Iljyk _gbc ;5 _KldlBP ©OKIljhbl _evkl\h2 <« K +

Fhgrjmk < E Kbah\ > D K@mwgbE nijhhgy k_ckfbg_kdh]h
kiI\by ijb ~\b" JobdyplZ hkgh\Zgby k bkihevah\zZgb _f kkigkbhbakgulhjh)
fZl _jbZeu h[hjm~h\Zgb_ | _odBEeh]bb ¢;, \K

SDWHO ' ORXU\D 9 . 3DRGYD QG F HPGERAMY O CRVHR QP LF
PLWLIBWURQHR®I DYWMWIFKFQCHDKEEHD ULRHVYQJ6 W U BRBWH U
3S+ KWWS G[ GRL RUJ PD UHWP

$YLOQDWK FLQIJHVKZBDHYVICHZ RQ EDVH DQG LQWHU VWRUF
WHPV IRU KLJK ULSHY EXQOGEM@INKHFIW 9RO @R 3S *
KWW SR LGR W& UHVP VW uy

*KDIDU : $J #KRQL = 3LQJOH = <DQHIVPIHFDVYDROD WL
HILVWLQJ VWUXFWXUHY D UHYLHZ RI UHMBOR LIMFRYBU WIHFIK®
JLQHHUL@RO R S$SUWLFOH QXPEWBY GRL RUJ Vv

6DSRXQW]DNLV ( )ORUDNMHWLIQ DF® GBHINDOURD.QFH DVV
LVRODWHG VWUXFWXUHYV @ XRSMDUHPO QAAMIMEHE® VY RRYCOL EBD W LR
3DSHU," KWWSV GRL RUJ EXLOGLQJV

IX ] < O6KLK O + 7]HQJ 6([SHEKRPHQW. R& D VOLGLQJ L\
VXEMHFWHOXWR QHBX QX PRMHEGVIKIWRISDFLILF FRQIHUHQFH
HQJLQHHUBLB®D 3DSHU,’

5DPDOOR - & -RRQNRRHUGRDWW) EDVH LVRORWICRDPD V

RI (QJLQHHULQJ OHPRKRIDQLFR 3S + KWWSV GRL RUJ
$6&(

;. eZbt : ml[b : B]gZIh\HDi _Wi_dlb\Zo ijbf_g fobwhkeyk
pbb \ k_ckfhklhcdhf kljhbl_evkI\_ gzZ | _jjblhjbb Jhkkbckdhc N_"_j.

klihbl _evkI\h : _ahiZkghklv khhjm 3§bct '2 ¢

Kfggh < B _ckfhbahepgpby f ggZy Zglbk ch@siplkd&@ZyZgbc \
Jhkkbb K_ckfhklhcdh_ kljhbl_evkl\h ; ahiZzkghk38 khhjm ™ _gbc



,661 SULQW <uimkd

LZjZkh\ :< ;ZjZgh\kdbX FJ_“vdbg : Khdheh\ ?KIl_iZgh\
. K Kbk fu kckfhbgpbkb KljhbVh emglbdZevguo a*~Zgbc b khhjm  _g
< K +

<DQJ < /L 7 'DL . X -  8H UMM \FMDIDKRHE X RWLDEEE H U
E HD UX Q GBHWGHU/IS® D F R © M QEH. UIHYKDBEF W RERD V W IDXPEEKILROGE L Q J
ODWHULDORO 3DSHU," KWWSV GRL RUJ M FRQEXLOGH

$WHV %D\UDNWORD®RJI®XKH HIIHFW RI VSDWLDOO\ YD
JURXQG PRWLRQV RQ WKH VMNARFRKONWH EFIHYWER Q W B RE BB, & J\
'"\Q (DUWRT 9RO 3S + KWWSV GRL RUJ M VRLOG\Q

+H : 4LDR - :X + ([SHDORHQW LQYHVWLJDWLRQ DQG
WKGHRHQVLRQDO HRAOWKNVKBIBAREVAD PLF VWARILIHVWODPLFV D
(DUWKITXQNLQHHULO®RD 3DSHU,' KWWSV GRL RUJ M VI

X]QHWVROMHEVPLF ZDYHV DQG ¥HRXWVWWE FEIDQ B EKRNOLVF V
@R 3S ¢ KWWSV GRL RUJ 6

Fbljhrbg :K_ckfbqg_kdZy aZsblzZz a*Zgbc b khhjm ™ _gbc k ijb
fZl_jbZeh\ | _dms__ khklhygb_ b i_jkijabdb\dIpzjzZ\bkbjyhbl_evkli\h [jZ
ihjl < Kt

'DUDGNHK $ 0 /DOXHOM®EH I+Q AHWID® UR B WW MR G LV
PLMNXUIDBWHSWUXFWXWHRWYW 3DSHU,"' KWWSV GRLMUYWUXF

ZgZo EF Mh~u ~ _dhfihabpbb b j_"mdpbb "bgZfbg_kdbo fh”"_
gbyo f_o0Zgbq_kdboa kibliglbd gZimoggihkdh]\\Zlby <K *

>m[ygkdbc : B AZcp_\ K <lhKhedhgl®u X\hegu k_ckfbqg_
khfulbc \ mkeh\byo <hjhg_"kdh]h djbklZeebgldkld |[vhiEgkbkAdh]h ]hk
ANZjkI\_ggh]lh mgb\Kjkjtloly IZ_ heh]by ¢ K

=b[Z"meebgFbgbfZevgZy ho\Zlu\ZxsZy h@Zmgdiklvbkke "h\Z
gby « K £

SHIHUHQFH

%HODVK 7 $ %XELV $ $ 6PLUDBMDOLJIDWANMH]ERWYWH P
\DWVLL Y VH\WVPRVWR\NRP XKUY RUNRM G L\ WA\ G BGIDIMWWRR U2 Q
WDWLRQ RI VHLVPLF LVRODWH\RQY W DQWH F R Q\DWHIDXUFW K RQD R H E 3
WKH 5XVVLDQ )dHHWMMPRNMRRMANRH VWURLWHO ¥SHLREMHAMAL MNRED ¢
&RQNEW LRIGIWADR] 6WUXFWRXUMHV@® '2,

,Q 5XVV

$SVHPHWRY 0 &K $\GDUDOLHY $ ( B6KHNIIBUEHNRY 8
]JDVKFKLWD L VH\WPRL]RO\DWVL\D ]GD QL \GIHNVRRRIEXDMH QIO R 6 HELX
LQJV DQG VVEBRXOFMMUKHFWER BB + ,Q 5XVV

*L]\DWXOOLQ , 5 )DWWDNKRYD $ , 3 BBIMWIRRKEQN,D\{D
WLYQRVWY VLVWHP VH\WPRL]RO\DW VLU R]RID QLN DR ] AR DV
U\DVHQL\ :;, YHND >3UDFWLFDO HIILFLHQF\ RI EXLOGLQJ VHL
OHVVRQV IURP GHVWUXFWLYH H DIHNV KX\ B M& Rl 6\ KIHR L W RO F\H\
WKH 5HVHDUFK SFWIVROU@RBQRWEBSE + ,Q 5XVV

ORQGUXV 9 / BL]JRY ' . GKXHOHOLA XURYQ\D VH\VI
YR]GH\VWYL\D SUL GYL]KHQLL JUXQWD RVQRYDQL\D V LVSRC
VHLVPLF LPSDFW GRQLQUWEBLRRRB DPERMURI@VHO Q\H PDWHULDO
WHKQRORJLL :;, YHND >&RQVWUXFWLRQ ODWHULDOV (TXLSP

1R 3S + ,Q 5XVV
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3DWHO ' ORXU\D 9 . 3DRGHDQFHKPDWRE LWURGILVPLF
PLWLIJDWLRQ 3HUVSHFWLYHV RQ HO DYVWXYRPEWUBBWIBUOHDG L
3S+ KWWS G[ GRL RUJ UHVP PD UY

$YLQDVK * & /LQJHWKZBUMRQ EDVH DQGLEQWIROD VWIRRIQ
WHPVKIRIK ULVH EXHOGLQJV 6WUXFW 9ROWERJ 3S +
KWWS G[ GRL RUJ UHVP VW  UY

*KDIDU : $ =KRQJ 7 /DL = 3LQJOH6HLVPDLGILYRGDWI
H[LVWLRWXUMYX D UHWWRIQR WHFKQLTXHV FDVYWMFRW MG L&Y LI
JLQHHUL@RO @R 3 KWWSV GRL RUJ Vv

6DSRXQW]DNLV ( )ORUDMMWLIQ [DFE® \&BINDRW K DEDRHI DV V
LVRODW HIGI W WHIPHEXMWYH G ZLWK YLEUDWARIQOERQWARAOQV\VWHP V
3 KWWSV GRL RUJ EXLOGLQJV

IX 1 < B6KLKO + 7]HQJ 6([SHEKPHQW. R& D VOLGLQJ L\
VXEMMFRV QB POW JURRQIWRR®LQJIV Rl WKH WK SDFLILF FRQI
HQJLQHHULRD 3

5DPDOOR - & -RKQVRQ (36P D&H QEFMWH - UVR ODWWIGRDQ V
Rl (QJLQHHULQJ OHFK® QQEV 3S KWWRY RUJ $6&(

%HODVK 7 $ %XELV $2 SHUMBSIHWRMLYDNK SULPHQHQL\
Y VH\VPRVWR\NRP VWURLWHO VWYH QD WHUULWRKH LXBR VR/IL\
VHLVPLF LV PDPOUMKKIRQNNMWED QW FRQVWUXFWLR QG6HM VAPKRH/ & R W\
VWURLWHO VWYR %H]RSDWGRRYWWN R RU&KRQHOWUWX BSH.IRVP L6GD I H
1R 3S + ‘2, ,Q 5XVV

6PLUQRBMVPR\]RO\BWRMUBPHQQD\D DQWLVH\VPLFKHVN
Y SRVVLL >6HLUWPLPRGVROQ WDRIQVKTXDNH SURWHFWLREHMMWKR
PRVWRMNRH VWURLWHO VWW R 6 HIGHARISDW Q R WW S RYENRIJEVR G BRVE IR C
WXUHV@R 3S * ,Q 5XVV

7TDUDVRY 9 $ %DUDQRYVNL\ O <X B5HGNLQGH VONHEPRNF
VH\VPRL]RO\DWVLL >6HLVP&W UFIRWBDO IvVRQYRL\M QUHNPER@IOR KK HE&D
VWUXFBQRTXRBRIGXQJV DQG 6WIRKFWXBHW@ ,Q 5XVV

<DQJ < /L 7 'DL . :X - SHUWWLFDIIRWLIIQHVV UHG
EHDULQJY XQGHU ODWHUDO GLVKED®H HP RE RVMROIAVE Y @R G
ODWWOV 9RO 3 KWWSV GRL RUJ M FRQEXLOGPDW

$WHV %D\UDNWORD®RJISXKH HIIHFW RI VSDWLDOO\ YD
JURXQG PRWLRQV RQ WKHEVWRFHD VWR B DM N S RZY WANRERFQV L R
'"\Q (DUWKT (®RO 3S + KWWSV GRL RUJ M VRLOG\Q
+H : 4LDR - :X + ([SHDORHQW LQYHVWLJDWLRQ DQG
WKGHRHQVLRQDWV\VMWRP IMWNWKEWMRZERQDPLFQMWERO '\QDPLFV DQ
(DUWKTXDNH (QJLIRHUIQJ KWWSV GRL RUJ M VRLOG
X]QHWVROHEVPLF ZDYHV DQG ¥FHRXVPWE FEIDQ 3KRNDL\F V
@R 3S = KWWSV GRL RUJ 6
OLWURVKLEH\WPEFKHVND\D ]DVKFKLWD ]GDQL\ L VRRUX
DPDWHULDORY WHNXVKFKHH VRVWR\DQLH L SHUVSHNWLY\ UL
WXUHV XWDODWHULDOV FXUUHQW $W BDWSEOIQGH BW XH O R S/RNHU
WUDQVSRUW >$UFKLWHFWXUH 18R @BWHXFQ/ ERQV7UDQVSRUW
'DUDGNHK $ 0 /DOYHOROH HQJL EHHWH & LPH WRL VIHW W H Q)
PLF VXUIDFVEDXFWXYWYVYHORO 3 KWWSV GRL RUJ

%DQDNKOHWRG\ GHNRPSR]JLWVLL L UHGXNWVLL GLQDPI
\DNK PHNKDQLFKHVNLNK VLVWHP Q' HARPISREVWIRRIQ GDQBGP UMH !
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PHFKDQLFDOUWYRGRDWELN WEKPKORHVNRJIR UD]YLWLMD >%X
7HFKQLFDO 'HYHORRPHQW @Q 5XVV

'XE\DQVNL\ $ , =DLWVHY BRYHUKEKQRVW &\ *X{RRV N L
VRE\WL\ Y XVORYL\DN KV AFDBRYRBRKHPNDR/MR. WD > 6 XUIDFH ZDYHV F
WKH FRQGLWLRQV RI WKH 9RBIROWM QL IF LO\R/WRDPDHJ K@ N RPIRV VR V@ C
YHUVLWHWD 6HBWURDPHHGERRRAEMO >6 W D W H HLQLLHH UNVH RO R J\ @
1R 3S + ,Q 5XVV

*LEDGXOOQIQQEPBHOTQD\D RNKYDW\YD\XVKFKD\D RNUX]K
FLUFOBEFKQ\H LVWOHGRYDQLMD >6RLBOWL|QFSXWWHDUFK @

7+(25(7,8&$/ 678'< 2) 7+( /,0,7$7,216
2) 63(&,$/ 3$66,9( 6(&68527(&21 2) %8,/',1*6 $1' 6758&785(6
81'(5 7+( $&7,21 2) 685)$&( :$9(6
3$57 6(,60,& ,62/$7,21

6* 6DL\DQ

1DWLRQDO 5HVHDUFK ORVFRZ 6WDWH 8QLYHUVLW)\ RI &LYL!
5XV VLRV FR Z
,VKOLQ@WNALW XWH L ®QHFXORRGISRRYD Q $FDRIFLHQFHV
5XVVLD ORVFRZ

5HVHDUFK $VVRFLDWH DW WKH $ % =RORWRY 5HVHDUFK &HQWHU 3K' 6V
DQG 7KHRUHWLHB D L@HH K IIRQIPIBMUQV £ R P

7KH SDSHU SUHVHQWY D WKRABRWHWIQFBIOR D QBIORY DY IR H & KSHD WWOIMWYIH V H
EXLOGLQJV XVLQJ VHLVPLF LVRODWLRQ LQ(YWIX¥YHIR URFL WD WH RQPR% TEVHIDG) RQ
LVRODWRUV™ PRSRHQ W LM RKLRPAXIDWMWLIR Q E\ KDUPRQLFUADXHD/QIGDNQQLSWQIFE B .
KRULIRQWDO DQG YHUWLFDO UHVSRQVHY DUH H[DPLQHK® H & MWKH DUFHHPXHX
REWDLQHG OHDGLQJ WR IRXU NH\ UHVXOWY L DW ORX BXMQGR QVHRUWR K I
EDVH PRWLRQ LQ WKH KRUL]JRQWDO GLUHFWLRQ WKH PRURKWX®H \R IRWW
YHUVDO VXSSUHVVLRQ LL LQ WKH YLFLDQ@ WU B H®&XHL EXDRIOUDNKASURTQS/HRIUDS/H X
IRU DQ\ ILQLWH GDPSLQJ LLL WKH YHUWLFDO FRPSPQIEOW X L WRKMHD S\DR O
WKHLU KLJK YHUWLFDO WWRLQYWHNNFLWYWXRGQHB KIDX\HNVRLYVPDWFK WHQHD WK
ORZHU ERXQG IRU UHODWLYH GLWSODFHPHMY $SIGR 8 RVXN\ELFRADNDV WR S/D.Q
$ JHQHUDOL]HG WKHRUHP VKRZV WKDW IRU WKH FORBKWD W | VOLO & ONX D (THRIX X
WKH KRDGRRBUWLFDO DEVROXWH GLVSODFHPHQWY 3UDFWLFDODMMHFRPPF
URZEDQG VWDEOH VSHFWUDe VXFRFEXQQ@WRU WAKRR RB\GDHARWAKRQJ WKH ZLGW
MRLQWY DQG WXQULSYW B XBSOBNVNPHXUIDFH FRPSRQHQWY RI VHLVPLF LQSX

.HZRUGWHLVPLF UHVLVWDQFH VHLVPLF SURWHFWLRQ VHLVPLF LVRC
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M>D

<U<H>NHJFMEUWEY J:KQ?L: I1?J<HC Q:KLHLU
KH;KL<?GGUO DHE?,;:&@BA?PB?<B>BCN?JFU

'‘DI4LDR

GZpbhgZevguc bkke_"h\Zl_evkdbc mgb\_jkbl_| ©FWB?
Jhkkby ] Fhkd\z

‘kibjZgdZn_~ju jh[hlhl_ogbdbbdbbBGhmdb b ijhqghkiblf2rbg
HPDLO TTRRP

JZkkfzZljb\Z_lky ko_fZ iehkdhc n_jfu k jZkdhkghc j_r_Ildhc 1ljb\h”blky Ze]lhj]
ghlJ]EgZeblbg_kdh]lh j_r_gby az~Zqgb h klyfckl\[fgg Bok ichreekg{riddilp _gguc \Zjbzgl f_
Ih~"Zhygd_je_y dAlifky \ukhdZy Ihqghklv ij_"*eh’_gghc nhjfmeulj &h¢blabgubky XKi
klhl k_f_ckI\Z j_]meyjguo n_jf jZaebqgh]kyhjytithZhjHlf hghkxl gghklb dZjlbgu jZki
gby qZkQhke_glhhlrykiydZewg bahebgbb b ki_dljZeghgaz "&gdklZz

Dexqg_\u_ kebeZkdByjfZz kh[kI\_ggZy qZklhlZz f_Ih" >hg@ Dj8OH|bjebmdpby
"_gguc f_Ih® nhjfmeZ REHKX _edZdljZevgu_ bahebgbb ki_dljZevgu_ dhgklzZglu

<\ N glsZ ijddd ey jZzkq [[EI\Khgguo gZklhl ahheg [HAghguo khhjm
" _gbc b dhgklgmdltwe f_glh\ rbjhdh ijbf_gyxlky gbke_ggu_ f_Ih”u \
lh” dhg_gguo we Hf@lh)b>*bgZfbqg_kdhf ZgZeba_hkh[uc bgl_j_ k ij_
\Zy qZklhlZ dhe Z[|bgtlx kij_~ _ebfuo kbkl_f >eygrhkhbqg_¢#gdhozaz\b
kbfhkl_c gzZklpduihl® e _gby fZkk ih maezf ]_hf_Ijbqgq_kdbo izjzf_Ijl
jbZeZ b dhebqg_kI\Z iZg_e _c IjZ"bpbhggh bkihevamxlky f Ih”u >hgc
hp_gdm b Jwe_gb\Bx Ki \_jogxx hp_f&@n Wlh aedbiZkrbjy_1| h]
eZklv ijbf_g_ dglplbg kdbo nhjfme Bkke_ "~h\Zgby i _j\uo gZklhl kh]
gbc j ]meyjguo iehkdbo b ijhkljZgkl\_gguo klZlbg_kdb hij_~ ebfuc
jZ[hlZoxt>@ < lzAbDBgaZdZd ijZ\beh ijbf_gy_ IkybRdghd idZdglhl >hg
d je_y dhlhjlugh®zZ__ ijhklh_ j_r_gb_ ih kjzZ\g_gbx k wg_j]_Ibg_kdb
>+ @ H~”NgZdh lhgghklv wibo f _ITh2h\ \Zjvbjm_ kkyz\hj_">edo ey j_
r gby "Zgghd akel@am |ky f Ih”® "bgzZfbq_kdhd > k@hklbeZ]Z Iky ¢
\uc ih?"ohY udhm ZgZeblbg_kdbo \ujzZz  _gbc ey i_j\hc gZklhlu dhe_
kbkl ki fgh™ _kI\hf kl_i_g_c k\h[h”u

Dhgkljmdpby n Kbeif _IjbggZy klZlbg_kdb hij_~_¢jidfippliehkdZy
gzZw_jfz bf__|I Ij_m]lhevgmk P\r _hdimkEu\Zy ih"\b gZy hihjzZz fh*_ebjm
hrgbf \_jlbdzZevguf kl_j g_f ijz\Zyx¢g\mlig\bl giZzgXfbjfZ khklhi®l ba
iZg_eilc\ _jog_ fm iMatkghbdZ "ZgyukhlZ n_jfu jR\GZkkZ n njkedh
jZkij_~_e_ogwaehzf jzZ\gufbf bPk kizk

NN ,

O
O
a a a a a a a a a a a a a a a a

a

Jbk Ko_fZ n_jQu

«'Dl4LD
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Qbkeh kl_i_g_c k\h[h~u kbkl_fu jZ\gh gbkemt madh\ dhgkljm
n_jf_ kh”_j kyN kl_j'g_c \dekljgyhihjguk] gy
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gb_f ih \k_f mkbebydyd dhgkljmdpbb
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ki_dljZevguf dhgklzZglzZf
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85/ KWWSV XQLVWUR\ VSEVWX UX DUWLFOH GDWH RI
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.RPHU]D® (6YLULGHQNR H 9 $QDO\WLFDO FDOZMODW
HIWHUQBDOWOWNDWGHWHUPLQDWHG WUXVV Z&EW K XFQ DUEQWHIF!
DQG 6WUXFWRUHV 3S +



,661 SULQW <uimkd

.RPHU]D® (1LQDODORYAKMQNR ZDOFXODWLRQ RI WKH IX
TXHQF\ RI QDWXRIDD YQE QBERWPIRRCENR P SR EFWW M PWXXNDMO PHFKDQL
WXUHYV 1R3S+

.RPHU]DQ (ODVORY$®DO\WLFDO HYDOXDWUR®@ RIVP LWHIX\
IXQGDPHQWDO IUHTXHQF\ 6WUXPWXUDRKA PHFE®QLFV2DQG VV

9678

6YLULGHQNR 2( "™AMHGHBHQGHQFH RI WKH QDWXUDO R
FRQVROH WUXVV RB@ QOKH QX RRQW MAUOHF % XR Q GRIQIY DQG 6WU
1R $UWLFOH 1R, &8%6

.LUVDQRY 0O 6D\SXODHY * 6RUSKUW/HY DOWL)RUPRXKH IIXC
TXHQF\ RI DN\BHDOPFHODQDU WUXVV SHOWMXEOIE 1R,

$/)

.LUVDQRY 0 1 ©6DIURQRY 9 6RI$@KO\WLADDO GIVWXB DWW
DQDO\VLYVY RI D SODRDRLQWAHDWRROQ WEKWNWUXP ODJD]LQH RI
1R $SUWLFOH 1R, 0&(

ODVORY $ 7KH ILUVW QDWXUDO WUHIWXWH RFQ OO B/ CSXONDLY
&ERQVWUXFWLRQ RI 8QLTXH %XLOGLQJVSUMWALGOGHWUREWXUHYV

&8%6

Sbl]hev ® NhjfmeZ "@y gthp_gdb Klyjkd\dhe [Zgbc iehkdhc j_
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f _ edh]l]h b kj_~g_]h @Zeh @ghyfjZzpbkoh”~ysb_ hl ihA\b gh]h_khklz\Z
NZ\NZykv g_j_a [dmglljgzdpBgby” fh]lklb}?Blv agZq _gbc ij \urZxsbo
N evgh “himklbfu_ ey "beuo beb h[s_kI\ _gguo ihf_s gbc

>ey ijh_dlbjh\Zgby a~Zgbc \[ebab bklhqgqgbdh\ \b[jZpbb hl f_Ij
l1Zg k\h” ijZ\be >@>2Zgguc ghjfzlib\glugWimkhzdZ\dblj_ [h
\Zgp d ijh]jghabjh\Zgbx hp_gd_ b jZajz[hld_ f_jhijbylbc ih kgb ¢
\ha”_ckl\by hl "\b"_gby ih_a”~h\ HANgZihke ikNhgZzijZz\be g_ ~Z | j_dhf_
ih hkh[_gghkhyghabjh\Zgbyphpggh]h \ha”_ckl\by ijb gZeBgbibjly_ba
hl]jZz ~ _gby dhledqZgdpZ €l gZ \ Jjmgl_2 rimgl EZjk_oZ bdeb bdhg
kljmdpbb [m~2ml y\eylvky [Zjv_jhf gZ imlb jZkijhkljZg _gby \b[jZplt
klz\zZ f_ljhihebl_gZ

«J_r_Ih\: >bhfbrR\>
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< mkeh\byo lhklghkedhec aZkhkejhwkI\h ihraqgZghlc a~Zgbc g_ h[ol
"blky [_a mkljhckI\Z h]jZz "~ _gby dhleh\ZgzZ fbgbfbabjmxs_]h \ebygt
I1Zd b hl I _ogheh]bg_kdh]h mkljhckI\Z WIh \ i_j\mx hqg_j_"~v dZkZ_
kj_~kI\_gghc [eblhHk dI\f_Ijhihebl_gzZ dhlhxd kIgh]b_ Ij_[h\ZOby \ q
klb \ebygby gZ dhgkljmdpbb hl gh\h]lh kljhbl_evklI\Z

H[t_dlIhf bkke_"h\Zgby y\ey_ Ikykkbichh'@a dffrgfime! Zd guf iZjdbg]hf
zem[bgZ aZeh  _gby nmg”Zf _glZ khklz\eym|l fhf ajWAghdjhjZlkbhez]Z _

f IjZzlol Thgg ey h”ghc filh&k @tb\kdch]h f _Ijhihebl _gZ =em[bgZ aZeh _
khklz\ey F_ljh\bk

Obbekm
/ uccnregobaHus

ToHHENb MemponoaumMeHa
Jbk <azbfgh_ jZzkiheh _gb_ ijh_dlbjm_fh]lh h[t_dIZ b lhgg_ey f_Iljhihel

H]ljZ ~_gb_ dhlejpbkZgg "klzZ\e_gh kl_ghc \ FYimcgh]hjZmiZ Ihesb
ghc ff ”~ebghc f Ijh\ azZz” _edZ gb" +~gZ& dhleh\zZgZz

yp.3emMAu
178,35 nepemeH.
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Kljhbl_evgZy f_ozZgbdZ b dhgkljmdpbb

Wdki_jbf_ogigue ~"Zggu_j_ " ijh_dlbjh\Zgb IZ K[lthd|_evkI\Z ijh\h
"belwkgZlmjgu_ baf_j gby‘Rb\hZapbr gby kl_gwj\ZhEm@Edblb dhleh\ZgZz
ijb "\b" _gbb ih_a”h\ finledg\lxbih]h f_Ijhihebl_gZ Baf_j_gbylhh\h”*be
lhqgdZo gZ ih\bjlogolgkX _]bkljbjh\Zebkv kj_MNgq di@BjZmjh\gb \b[jhmkdl
gby RdlZ\guo ihehkZo gzZklhl \ #bZ*paiglj f \aZbfgh i_ji_g~bdmey
gZijZ\e _gHy¥fe

LZ[epZ
FzdkbfZevgu_ mjh\gb \b[jhmikdbh gbih _a~h\ f_ljhihebl gz

Touxa MaKCHMATBHBIE YPOBHH BHOPOYCKOpeHH i, Ab oTH. 1 Ma/c>

2T 4T 8In 16 'y 31,5T 63 I'n 125T
Tl TpyHT <45,0 <450 593 69.9 76,4 75,5 60,6
T2 TPYHT <450 <450 542 59.4 64,4 67,6 482
T3 IPYHT <450 <450 <450 63.3 71,6 72,1 61,3
T4 TPYHT <450 <450 56,6 65.0 74,5 71,0 65,0
TS TPYHT <450 <450 531 65.0 69.6 65,6 474
T6 IIHTKA <450 <450 59.2 74.5 822 76,6 583
17 cpyHm™ <45,0 <45,0 62,1 75,2 86,2 84,0 65,7
T8 IPYHT <45,0 <450 544 613 68,3 65,6 <450
T9 IIHTKa <45,0 <450 <450 68.3 78,1 68,3 584
T10 mIHTKA <450 <450 58,8 74.6 84,0 823 62,8
111 mIHTKa <450 <450 57,0 66.7 79,2 74.4 <450
T12 mIHTKa <450 <450 59.0 774 84,1 80,4 62,7

< khhI\_IklI\bb@«eb ijh\_~\ggbke_ _¢bljhkdhjhikIdF k g_kmsbo b
h]jZ "Zxsbo dhgkljmdpbc arZgbc Baf_j gby ijh\h~"bebkv gZ ZJ[jbk
jZkg _| ijh\h~*beky ih nhjfme _

Q QS~NVR~LJ)\I |:<(N~LN|] K

]* RL tbaf_j gguc jiZkgqb |j_Ivhdkz\gdlZ\guc ki jdd@gdZevghc b ]h
jbahglZevguo khklzZ\eyxsbo kdhjhklb dg&Zklbgbxg g hédlahicc h[* _edb
GreqZklihlgB\bkbfZy nmgdpby oZjzZdl_jbamxsZdheZkighkdyghcgwg |
]bb hhdg_evghc h[hitke\dhoghklb FexlkgZklhlgB\bkbfZydpimy o0ZjZd
| _jbamxsZy i_j\B4gmbb k ]jmglZ gZ nmg*"Z3uglgARINdgHE\bkbfZy
nmgdpby khhl\_Ikl\mxsZy jmahglZgkghtndhe [Zgbc h]jZ "Zxsbfb ih
klyfb ihf_s d®fqgZlklghaZ\bkbfZy nmgdpby mgbly\Zxs ZydthaihZgbc
\ukhl_a”Zgby

GZ hkgh\_ bkoh”~guo "Zgguo h[t_dIZ bhi\jweZ kigud\eZkq 1Z[ebj
fZzdkbfZzevgb6ézh fuo mjh\g_c \b[jhmkdhj)_kady <ijlZ\lelZ\kegZddp_gb _
ihemqg _ggupgégzk ij ~ evghfuibmkhbfZIbYgumjh\gyfb khpeZkgh

Ih j_amevlZIZf \uiheg_ggh]h jZkqg_IZ ij_\ur_gby \b[jZpbc hl eb
h br"Zxlky "ey "bésiokb hgguo ihf_s gbc "beh]h>alyfikghdkfby \b[jZ
pbc \ "beuo ihf_s_gbydb\lgyghjagZg_gbb~*dfh[\uihegblv f_jhijbylby i
\b[jhaZskrl + @

ljb jZkqg_1Zo ijh]jghabjm_fuo mjh\g_c \b[jZpbb gbdZdbf h[jZa
gZebgb_ g_bfh\eh dZ ah[_lhggh]lh h]jz ~_gbybajhdE\Eg\Z_fh]h ih |_o
eh]bblOkZ \ JlimbgjZgr_ y aZiheg _ggZy [_lhghf h[eZ”Z | [hevr_c Zdi
dhklvx qgq_f ]jmgl agzZqgbl_evgh kgb Z | "bgzZfbg_kdikKmbk \bI\jdpbhg:¢
bkke_ "h\Zgb@ ijbf_g_gbbjlbdZevguodldf dh"Z kgb _gby \b[jZpbhgg
\ha”~_cklibfys _gguo \ ]jmgl k mijm]bfb o0ZjZal_jbRk&Ad&xiggZy Z[@IZ
\ h*ghc bajZ&kKiZljb\iZKqg | “bnjZzdpbb \hegu ihiZz*"Zxs_c¢ gZ kl_gm
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Alhj~bk_jlZpbb ijbr_e d \u\h*mzZ dqlhc ghklZigh\d_ [ _IhggZywkdkgzZ f_
lhggbfdhb[jZzphbijh_dlibjm_fuf h[t_dIlhf ijb\h”~bl d kgb _gbx "bgZfbqg.
gby Ki_pbZelgklm Iky Ilhgdbc ZgZeba “"bnjzdptbhdghzxddzZhlijgt e gg
h[klhydvkI\Zokl gz \ ]Jjmgl_2 fh™ | \ujklerbiZdh[bjZxs ¢ ebgau m\_eb
mjh\_gvVjXlpbb \ mjh\g_ nmg”"Zf_glZ

LZ[epZ
Kjz\g_gb_ fzdkbfZevgub[phjkghd gby k ghjfZlb\gufb agZq_gbyfb

MakcHMaNBHBIC YPOBHH BHOpOyckopenuii, ab otH. 1 Mxm/c” | Koppekr.

2Tu | 4Tu | 8Tu | 16w |31,5Tu| 63 Tu | 125 ym:é"b’

Touku nepecucra

BepTHRANBHAS COCTABJSIIOAS, IICPCAAOWAACS YCPC3 DYHAAMCHTHYIO [UIHTY

Tl rpysT 42,0 428 56,0 77,6 74,9 71,0 62,1 68,9
T2 IPYHT 42.0 428 50.9 67.1 62.9 63.1 49.7 58.6
T3 IpyHT 42,0 428 41,7 71,0 70,1 67.6 62,8 62,6
T4 rpyHT 42,0 428 533 72,7 73,0 66,5 66.5 64,6
TS IrpyHT 42,0 428 498 72,7 68,1 61,1 48,9 63.8
T6 1IMTKa 42,0 42,8 55,9 82,2 80,7 72,1 59.8 73,6
T8 rpyHT 42,0 428 51,1 69.0 66,8 61,1 46.5 60,5
T9 nuTKa 42,0 428 41,7 76,0 76,6 63.8 59.9 67,8
110 umrka 42,0 428 55,5 82,3 82.5 77.8 64.3 74,0
111 nimrka 42,0 428 53,7 74.4 77,7 69.9 46,5 67,1
T12 nimmrka 42.0 42.8 55.7 85.1 82.6 75.9 64.2 76.3
TOpH30HTAILHAS COCTABJISIIOILASN, TICPCAAIOWANCS YCPC3 OIPLKACHHC KOTIOBAHA
Tl rpyHT 44.0 44.8 58.0 79.6 76.9 73.0 64.1 70.9
T2 I'pyHT 44,0 448 529 69.1 64.9 65.1 51,7 60,6
T3 rpyHT 44,0 44.8 43,7 73,0 72,1 69.6 64.8 64,6
T4 rpyHT 44,0 448 553 74,7 75.0 68.5 68.5 66,6
TS IpyHT 44,0 48 51,8 74,7 70,1 63,1 509 65,8
T6 IMTKa 44,0 448 57,9 84,2 82,7 74,1 61,8 75,6
T8 rpyur 44,0 44.8 53,1 71,0 68.8 63,1 48.5 62,5
T9 nuTKa 44,0 448 43,7 78,0 78,6 65.8 61,9 69.8
110 numrka 44,0 44 8 57,5 84,3 84,5 79.8 66,3 76,0
711 nimrka 44,0 44.8 55,7 76,4 79,7 71,9 48,5 69,1
112 nimrka 44,0 44.8 57,7 87,1 84.6 77.9 66,2 78,3

HopMmaTHBHBIC YPOBHH 11O
CanlluH 1.2.3685-21:
IMomeeHns KHabIX
31aHui (HOUB)
IMomewenus
0BIECTBCHHBIX 80 81 83 89 95 101 - 80
3paHui*
TTpeBLILICHNS B KIIIBIX
MOMCILCHHSAX:
-BCPTHKAIbHBIC - - - 4,1 - - - 43
~rOPH3OHTAIBHBIC - - - 6,1 - - - 6,3
IMpesbimichns B
00LICCTBCHHBIX - - - - - - - -
MOMCIUCHHAX *
* — IPOrHO3HPYCMBIC YPOBHH B OOLICCTBCHHLIX MOMCLICHHAX HA 1 AB Gonblue, Yen st KiIbIX
MOMCLUCHHIT, MPHBCACHHBIX B Tab/IH1IC, 8 HOPMATHBHLIC HA 8 B BbILIC, MOITOMY CPABHCHHC BCACTCS
110 JKHJIBIM ITOMCLUCHHSAM.

72 73 75 81 87 93 - 72

G_kms_kI\m_I \ I_dmshgh&ZgZigdgh]h HMm”I42 eb hdZau\Zlv ©ihe
| _evgh_2 beb ©hljbp\2byatgho?* _ ijh_dl@ilfteh ijbylh j_r_gbijh
\ N~ gbb "tihegrguo azf kjdh\ nmhkljhcklI\Z ©kl_gu \ ]Jjmgl_2 Z |Zd" _ if
dhleh\ZgzZz ~h ijh_dlguo hilf_Ihd LizybefZKkpafabhighklv hp_gblv \ebyg
hljz "Zxs_c dhgkljmdpbb \ | _e_ ]jmgpdPl didrgZ&dbmhp\gb \b[jhmkdhj_
gby \ mjmmg"rZf _glghc ieblu [_a bkihevah\Zdgbwynnbjplo hdiguwo ih Jen
[bg_ ih Ilbim ]jmylazfel

Dhgljhevgu_ baf_j _gby §Z[jiewsz~d_ kljhbjlh\évibléBkv ihke_ \ha
\_ " gby ©kl_gu \ jajg[W®db dhleh\Zgz Baf_j_gbymjhqdZagywlX ih
\_joghklb ©kl_gu \ ]Jjmdhgdbo\gZ ih\_joghklb ]jmglZ dhbahdhd¢hjuo



Kljhbl_evgZy f_ozZgbdZ b dhgkljmdpbb

ijh_dibjm_f[th dlZ >&ZIimklZgZ\lkeyo\Zgmgl gZ f 1Zeebqg_kdbc dheur
kf beb gz fglkerek ieZlnhjfm gZ [_Ihg b ih\ \jgpmhglv kiklgZagZ\eb
\Zeky gZ f _1Zeebq_kdmxdeZInhkfm

LZ[epZ
FzZdkbfZevgu_ mjh\gb \b[jhmikdbh gbih _a~h\ f_ljhihebl _gZ ihke_ \hjang? Gyby ©k

LZ[epZ
Kjz\g_glzétizevgurojh\g_c \b[jhmkdhj fgbb\kudihjagZqg_gbyfb
ihke\hal_~_gby ©kl_gu \ Jjmgl_2
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Jbk

Ihke ijh\_~ gby jZkg_Ih\ ZgZeh]bgqguo kbImZpbc ~h \ha\_"_
[ueb ihemg_gu h ' b*r"Z fu_fZdkbfZevgu_ mjh\gb Abdhhkjkkdpgj gbcihljl
emq_gguo ihdZakKlgbyf@db\gufb "himklbfufb ih@Zpdbg

LZ[epZ
KjZz\g_dbh]lghabjm_fuo mjh\g_c \b[jZpbb ~h b ihke_ \a\_"~_gby ©kl_gu \

F kihi_j ~Zgb \b[jZpb Ii_\ur_gby f%dkbf|Zevgu_o m|jh\g};dh
ljhlghabjm_fu_ ij_\ur_gby ih gZIlmjguf baf_j_gby
Ah Vhal_~ gby\ Jjm¢
<_jlbdZevgZyelhiZa\ + +
g j anmg"zZf glzZe B B
=hjbalZgevglehhklgyxsZy + +
g_jhljiz ™~ _gb_ dh B B

ljhlghabjm_fig_\ur_gilhydhgljhevguf gZImjjguwfbly&f_
ihke \ha\_~ gby kiI_

<_jlbdZevgZyelhkkZZh
g j anmg”zZf glzZe

+ + +

I+

=hjbalZgevglhhk gy xsZy
g_jhljz ™~ _gb_ dh

+ +

DZd \b”gh ballhAédbo kemghZyoxlky ij _‘gbryhjbahglzekigklzZ\ey
xsbob[jZpbhggh]lh \ha”~_ckl\by igjj*r&@\]jEhfdhdbh\ZgZ dhbhjxlI
[ebadb_ agzgDgb ke AkI\im Iky \uihéghhbaheypbHgpghijbylby ih



Kljhbl_evgZy f_ozZgbdZ b dhgkljmdpbb

azZsbl_[hdhihcgoghklb ih”a ZfigibhcadZgby Ijh]blhabjmur_dgbyb
dZevghc khklzZ\eyxs ¢ \b[jZpbhggh]h \ha”_ckdf\bjy ab ydh\gtjhlevhgZfy
ihke \ha\_“kiglgy @ Jjmgl_2 hlkmlkdghnxdithy!l _evkl\h ~Z | \hafh ghklv
dexgblv \b[jhaZsfbligujbylby ilmgfHhZf _glghccieblh
<u\h*uGZ hkgh\Zgbb \uiheg_ggh]lh ZgZebazZ b wdki_jbf_glZev

knhjfmebdhkx ke _"mxsb_ hkgh\gu_ \u\h”u

< mkembdghlghgh”~kdhc azZkljhkldhbiljbevkl\_atBgdcfgufb
gZklyfb \[ebab h[t_dIh\ f_Iljhbgebl g2 ggthd lhggh]lh h]jZz "~ _gby dhle
itheg_lgpbh ih | _ogheh]bb ©kl_gZ \ |jmgl_2 RWKRdBEwpgbhZ dzagZjqbBfhgm ~b
fbg_kdbo \hlaBcckkl "\b msboky ih_apmyldp\yucafZkkb\ Wnn_dlb\ghklv
"_gby \b[jZpbc h[mkeh\e_gZ kKaWfh_iZfjdiblgZfb kIl _gu |zZfd dZgbabdh
g_kdbfb k\hcklI\Zfb kzZjfh]llh hAjwm Zxs_]h ]jmglzkh IZghklyfb dhglzdl
f ""m [ _Ihgglg&lgmdpb _c b ]Jjmglhf

J amevpbZunjguo baf_j gbc k\b” | _evkl\mxl| h Ihf qglh *“bgZzf
kiI\b_ IKdgjlgh]lh bklhggbdZ ozZjzZdl_jbam_Iky rbjhlkdhc thehkhcjlgzZklh!
wlhf hkgh\ghc \dedb \brhjjhpbc gZ nmg”Zf_gi_fhhpt dgtbjy \ghkyl dhe_
[Zgby \ "bgiZah =p < ijh_dlguo jZkg_IZo j_dhf_g”m_|ky mqgblu\Zz
ki_dldzd gZb[he__ kms_klI\_gguc k ihabpbb ihl _gpbZevgh]h \ha”_c¢

Wdki_jbf _glZevgu idZoggguhZ x| qlh = hegogauc] [EjvhkKk[i_g km
s_kI\_ggh kgb Zlv ieblljipbhgguo \ha”_ckl\bc h”gZdh \ujZ _gghk
s _]h wnn_dIKbaabkhhlghr _gby hkgh\guo jZaf_jh\ kIl _gu k ~ebghc
gby 4&d’1Z hl gqZzklhlgh]h khklZ\kdhkxggZhjmadb

< kh\j_f_gguo ijlb_dhg6zZzIib\guo "haomhllghZkI\nh*jh[gu_ j_
dhf_g~Zpbb ih mq_Im \ebygby g_bale_dzZ_fad gbcadHldhghad djjj.
ijhkljZzg_gb_ \b[jZpbc "Zgguc Zki_dkrHdp prekée "Zre\Wwgbc b jZajzZ[hldl
pbZebabjh\Zgguo ih*oh”~h\ d jZkqzlm

‘blebh]jZnbg_kdbc kibkhd

K | A~Zgby b khhjm  _gby AZsblZ hl \b[jZpbb f_
ljZ\beigh _dlbjh\Zghy KIZg~rZjlbgnhjf k

KZglbG =b]b_gbq_kdb_ ghjfZlb\u b hj_[Ki\Zgypd [_a
hiZzkghklb b bebghkbj*éy q_eh\ dzZjn2dl itV zfby Kk

DhklujK\: :gZeba \b[jZpbc ] _g_jbhmfbfdolphinebl gZ b jZe

jZ[hldZ iehfdkz f_jhijbylbc ih bo kgbk _gB#Xl _og gZmd F
F

Dhehlh\bg_\ XAzZ"4dgAghaZed[Zgbc ih\lpopgmkglZ ijb "\b" _gbb
ih_a~h\ f _ljhihebl_gZ \ Ilhgg_eyo g_Jemtkhdh]tzZigZed Znydy
F k

FbjkZyih\LB OZkZgh\ KZnbd >Gmjb_FzZ ®ebygb_ dhgkljmdphb
nmg~Zf _glzgbbh)jmih hkgh\Zgby gZ rgtb\'gybhb[jZpbc \hagbdZxsbo hl
gby ih_a~h\ f_Iljhihebl_gZ Bva\ klby D=K =

FhgrjmkeE< Fbljhrbg <ha” _ckl\b_ ~\b" _gby ih_a”h\ f_Ijhihet
]Jen[hdh]h aZeh  _gby gZ ]hjh*"kdmphfazé&ljhgjZm~"Zgkdh_ kljhbl_evkl\

< K %

[jZfh\Zz L AZsblZ ]jmglh\uo fZ¥kdXhbghlkdbo b k_ckfbqg_kdb
N ckl\bc F_""mgZjh”~guc gZmgguc mjgZe @KbK\he gZmdb?

<hkljbdh\<D Kfhebg XD \hijinkh ]jZgddgblZjhsblghc ahgu hl
\b[jZpbhggh]h \ha”~_ckl\by K ZigligilhglZhfkdh]h JhkmMWzZ & jlabbgdIimjgh
kljhbl_evghdgb\_ jkbl_1Z « K =
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Lblh\ X Hp_gdZ wnn_dlb\ghkheWwblhphbarZgby jZkhheh ¢
\[ebabe agh”hpihcgbgbb < klgbd FBABILZ K+

Dmj[Zpdb@ ? LbIhX?Wdki_jbf_glZevgh |_hj_Ibghked ¥ dipc gd
]jmglzZz \[ebab "~ _e _agh”hjh guo ljZkk < «lgbdKFBBLZ

Ih\dhebk W Hp_gdZ wnn_ddhidhhubb kghkh[h\ \b[pbblmneyp
kI\mxsbo arZgbc b khhjm™ _gbc hl \b[jWM kb KabighkHpZgyxsboky
]imglh\hc kjG¥ZmdZ b | _ogbdZz L + < K

6ULYDVWDY 60L¥RDZ OAXBHQ DQDO\VLY ROBRF¥FHGIWLBD D¢
RQ WXQQHO VXUURXQGLQWMDIWKIXG NDH GRYGVUHFVWEBHLQJ 9L

1R Jj +

Dmj[Zpdb@ 2hehkh\Z Hkh[_gghklb jZkijhkljZgg4ihy Yuweg
\ ijbjh”*guo b bkdmkkl\ _ggu&dggaomkb o Kljhbl _evgZy f _oZgbd
khhjm™ _gbc « K %

Mabg :F ?ebaZjk\ K; _eZr LK _ckfhklhcdb_ dhgkljmdpbb |jZg
guo a*~Zgbc b khhjm ™ _gbc mgMFPit&h[b_F Kk

SHIHUHQFHV

63 %XLOGLQJV DQG 6WUXFWXUHYV 3URWHFW
6XEZDNVLIQGKOIORN¥RZ 6WDQGDUWLQIRUP

6DQ3L1 +\JLHQLF QRUPV DQG UHTXLUHPHQWYV IRU
KDUPOHVVQHVYV RI HQRWRRPBHQW DR VP RWRUV S

.RVW\UHY 6 $ $QDO\VLV RI 9LEUDM QR VDI HNHDHRG F
D &RPSOHWRUDWLR GODHMDN Y WHWEWRQ IRRWKHFKQLFDO ®RIVHQFH
FRZ S

.RORWR¥XKFKHYKREOHP Rl 3UHGLFWLQJ *URXQG 6XUIDI
6XEZD\ 7UDLQV LQ 6K®OVRIZ WOMLRQVRI WKH &DQGLGDWH RI
ORVFRZ S

OLUVD\DSRY , 7 .KDVDQRY 15X WL HEDIL QX HXHHQEEID) R X
WLRQ DQG 6XEVRLO 6WUXFWXUH RQ 5HGXFLQJ WKH,]MMM® IRD
*$68 1R JS =

ORQGUXV 9 / OLWURVKLQ 9 $ 7KH ,PSDFW RRBXEZD
7XQQHOV RQ 8UBDIW'HYWHO®EY DQG &LYLO (QJLQHHULQJ &RC
JS =

$EUDPRYD 7 ZRGQURWSHRAW® ODVVLIV IURP '\QDPLF DQG ¢
LQWHUQDWLRQD @BVFERQRLI&EFLMRERJISD &

9RVWULNRPRO2Q 2® VBKH 6DQLWDU\ 3URWHFWLRQ =RQ
,PSDFW Rl 7UDQVRRUMRPV N6 X OOMMLEQLYHUVLW\ RI SUFKLWHF

1R JS

7LWRY ( < $VVHVVPIFW RRI 9W K HDW RR M, % K ORDRDAREDG
1HDU D 5DLOZD\ /LQH % XODRHWAQ+tRI 0,,7D

XUEDWYN\7LWRY ( <X ([SHULPHQWDO DQG 7KHRUHWL
EUDWLRQV 1HDU 5DLOZD\ 7UDFNM %B8QOHWLQ RI 0,,7D

3RYRODV . ( GQWVRHVWRH (IIHFWLYHQHVV RI 6RPH OHWK
RI ([LVWLQJ % %WAUXFQIXUBIQGURP 9LEUDWLRQDO '\QDPLF ,PSDI
6FLHQFH DQG 7HFKQRORJ\JS + 9RO 1R

BULYDVE&WKDZ 6D 6 AXPHLURLBDO DQDO\VLV RI PRYLQJ WU
RQ WXQQHO VXUURXWGKOWXURXQGDDQETXDNH (QIJLQHHULQ:

1R 338
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XUEDWVN\ ( 1 *RORVRNY RI26 VU BMNRWRYBIWLR@Q® 1DV
S$UWLILFLDO *UDQXODU OHGLD 6WUXFWXUDO OHFKDQLFV DQ

JS
8]GLQ $ O (OL]DURY 76 $9 6MABMPNDIMKWD QW 6WUXFWXUH

%XLOGLQIJVODYWGEGHDYWFWH[WERRN ORVFRZS8076 =K'7

7+(,1)/8(1&( 2) $ 5,%,' 5(,1)25&(' &21&5(7( %$55,(5 ,1 62,/
21 7+( $77(@$7,21 2) 9,%5$7,21 :$9(6 )520 0(752 52//,1* 672&.
72 7+( 81(5*5281' 3$57 2) $ '(6,*1(' %8,/',1*

$ $ 5SHVKHWRYLREBGRY

IDWLRQDO 5HVHDURKLY9RUYNRW 6 WID&H IBO (QJLQHHULQJ
5XVVLD ORVFRZ

&DQGLGDWH RI 7HRBKYRFDLO VB A MBHIEFIHYW VR U HP D LODQ G U H¥ZE NU X
SRVWIJUDGXDWH 6WXGHQW "'HSDWWRHQW RI1 6 WH Bl PLON KRRLHSOPDMEDK L D O V

7KLV DUWLFOH LQYHVWLJDWHVY WKH LRJ® X2DIFM RR @V W XF VRWE HG W
WHFKQLTXH RQ WKH DWWHQXDWLRQ RI YLEUDW LQRP 2B WIH\G RMUKU R @ DRV IMKJ
XQGHQIUBRUW RXDOQGHQJ ([SHULPHQWDO DQG D QD O \GDIFBLDMMWXGE GHID B
FRPSOH[ ZLWK DQ XQGHUJURXQG SDUNLQJ VWUXFWXUH OREFDMWHHREYQ FOR
XUHPHQWY ZHUH SH DIRG AHIBHEW BRKODWLRQ RI WKH GLDSKUDJP ZIDKWO HQ
UHVXOWY GHPRQVWUDWH WKDW WKH UHLQIRUFHG FR QPUHVSID VBV DLV W K
GWLRQ OHYHO WR ZLWK IRZHHUP LWRIEERIRAOAPRSRQ HHQW RI YLEUDWLRQ U
WKUHVKROBWLYXWKH QHHG IRU DGGLWLRQDO YLEUDWLRQ SURWHRWLRQ
WLYHQHVV RRU WKEHEDGM RQ LWV JHR B KW U FEHS BIEE AW BYWRWKUWLHYV RI E
VXUURXQGLQJ WRXBIQBQBRWMH QW RI WKH G\QDPLF ORDG 7KH VWXG\ KLJ
LQ FXUUHQW VWD Q GRIUGXF KR B HDUFFFIRX QWL QYHLW DD O ILVR S3\WUW 8 RFWXRIGY DQG X
WKH QHHG IRU IXUWKHRWWUBWM B ORIS DHEBWUHI YOKOLW ILHO G

.H\ZRUGVEUDWLRQ G\QDPLF LPSDFW YLEUDWLRQ LVROWBWWRQQXAGG
SHULPHQWDO PHDVXUHPHQWYV
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J:KQ?L B IJH?DLBJH<:GB?
F?L:EEBQ?KDBO DHGKLJMDPBC

M>D

HILBFBA:PBY |:J:F?LJH<
DHF;BGBJH<:GGHC ;:EH&GGHELH<HC KBKL?FU

< Fbs _gdh: LZkh\Z

Gh\hkb[bjkdh_ \ukr__ \h_ggh_ dhfZg~gh_ hj~"_gZ @mdh\Z mqgbebs.
Jhkkby ] k6Hjkd

Gh\hkb[bjKdken~ZjkI\_gguc ZgpHkljmbmjevguc mgb\ jkbl_| Kb[kljbg
Jhkkby ] Gh\hkb[bjkd

>jl_og gZmdlZreN\jhc h[s_ijhn_kkbhgZeeiga & &kopw i
ijhndZn_"ju kljhbl _fewghgbdb G=:KM 1|_e HWDLRLVKFKB@NB® QGUHX
Kim~_gldatklljevgh]lh nZdmevl_1Z 1|_e HP D LIDWR¥ WL EVUKU L Q

JZkkfZljb\Z_lky aZz~ZqZ hilbfbaZpbgphiBjgthdjhAedgith\hc dhf[bgbjh\Zgghc kb
kl_fu k bkihevah\Zgb_f djbliZbhwEphgBemghc wg_jlbb mijm]hc jZkchjfgwdlyZEhj
\Zjvbjm_fuo iZjzf_ljh\ \dexg_gu j_]lmebjm_fh_ highr_gb_ balb[ghc "~_kldhklb [Ze
luo \Zglh gy\ley_Iky hkgh\guf nzZzdlhjhf \ebyxsbf gz jzkij_~_e_gb_Imkbebc b ~_n
ihegbl_evgh \ZjvbjmxIlky m\eruo glZmdeihgZgth\uo we_f_glh\ AZibkv hkgh\lguo khhl
klZzgh\dZ hilbfbaZpbhgghc aZz~Zgb \uiheg_gu \ jlglgd kb & bepbggizoo [k djizidfevah\Zgb _f
g_kI\_ h]ljzgbjZ\abkI\Z bahi_jbf_]hbokledhrey *_kldhklguo oZjzZdIlfybkljzdikgkl_
kdb ihdZaZgu aZ\Wwgbfhikdhb®_nhjkBrbbfu ijb baf_g_gbb Ij_o iZjzf_Ijh\ mijZ\eyxshb
N e_gb_f " IkldtbkgZzdehghf \Zgl HilbfZevguf agZq_gbyf \Zjvbjm_fuo ibjzf_I1jh\
gbfmfigg _j]_Ibq_ikdhjoghkl

Dexq_\tkeh\Z[Zehd@llh\Zy kbkl_fZ hilbfZevgZy dhgnb]mjZpby kbkl_fu wg,
| jbc fbgbfmf ihl_gpbZevghc tzphibbhijhggihklv dhf[bgbjh\Zgghc kbkl_fu

<\ _ N gbhf[bgbjh\Zggh*ghjh"gukmsb_ dhgkljmdpbb h[jZah\Zgq
_"“bg_gb_f*bgmx kbkl_fm jZaebqguo dhgkljmdlib\guo we_f_glh\ hle

Imj_ b ozjzdl_jm ~_nhjfbjhmZpbkly e[ Z1b b *] ihal\heyxl dzZj”b
gZevgh ih\ukblv wnn_dlb\ghhklkbBklkifipgtgbo \ha” _ckl\bc iml_f ijZ\b
ghlh \u[hjgndhmjZpbb kbkl_fu __ Thiheh]bb kljmdimju b jZpbhgZz

dhfie dkZ jZzkq_lguo iZZ® IKn\ »b gbo rkjhddljzZg ggufb \ [hevr _ijh
e lguo dhgkljmdpbyo y\eyxZighWjZedbkdhddjZdl _jbamxsb_ky [hevrbf |
ghhl[jZab_f dhdkKdjguo j r gbc b Zjobl _dlmjguo nhjf > @ Hgb h]
g_kms_c kihkh[ghklvx \hafh ghklvx kha*ZglwnfheVvbbghijhex 1hkijb
ylby gZ]jmahd wdhghfbqgghklvxbfghk\hfc KkNZ doglihfur _ggZy gm\kl\bl _¢
ghklv d jZkij_® e kdbhklguo o0Zjzdl _jbklbd we f glh\ KbIlmZpby hk
| f qgqlh “"Zggu_ oZjZd!l_jbklbdb \ kbem jZarelugyk]H _adhX dlbgjjkb[Z [
g_ob jZkly ygb \hafh ' ghc nbabghkgjhoghkébgzZxlky ~jm] hl *"jm]Z
nbabg_kdhfmmkbuk£af jghklb MdZaZggu_ hkh[_gghklb jZ[hlu dhf[b
ghjh”rguo kbkl_f hij_~_eyxl hkh[mx hI\_IkI\_d¢g&Ekbvddblu|bymbi hilb
fbaZpbb 1Ijb hldehg _gbb hl jZpbhghgvghldd¢hdgklrhjhgm mf_gvr_gb

<« Fbs_gdh< LZkh\Z:
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" _kidhklb \Zgl gZKkexi"4_jZkoh”™ fZl_jbzZzeZ gZ [Zedm Z \ ijhlb\ghf k
gh\blky g_"h]jm" _gghc

< N"Zgghc klZlv_ jZzkkfzZljb\Z jky fgdhMbidbfbazZpbhgghZ£odZ~Zqgb
N _gbhfisbo izjzf_ljh\ fimgahpbb KblglZ hkgh\_ wg_j]_Ibg_kdh]h#h”oh?":
gZ ijh_dlghf whyliZgbam Iky ijhp_"mjZ \Zjvbjh\Zgby hklZevguo k\h
jh\ kbkl_fu k ijbf_g_gb_f ijh_djggbchifzigbgghklb ~_kldhklb mklhc
\ughkeb\hklb b ]

<u”™ _egb_ ~hihegwbduo wlZih\ ih\urZxsbo wnn_dla\gmikhyg ghicbfb
ijhp_~mju \ p_ehf \uihegyehkvd @%eyjdhile>dkghc hp_gdb \haghbd.
\ dhgkljmdpbb ihe_c \mkbebyggbo*_nhjfZpbc ijbf_f bgl_]jZevguc wg_
djbl _jbc fobgthZ ihl_gpbolEe wg_j]lbb » nhjfZpbb IW>

30 PLQ

KhleZzkgh _fm dZqg_kI\h kbkl_fu __ wnn_dlb\ghklv khijhlb\e ¢
\ha”_ckl\byf kkyay\WZ \_gthgbihl_gpbZevghc wg_jJbb *_nhjfZpbb kbkl
klhygkl\ _  fZkkhazpf&llgjbkldd] >Zgguc djbl_jbc rbjhdhaigdZ gy Ik
hilbfZevgh]h ijh_dlbjh¥Z @by Shalhey_ | \uy\leylv jZpbhgZevgu_ ]_h
nhjfu b IThiheh]gklpghdpblebgbgu hlghkbl_evguo ] _hf_Ijbg_kdbo b nb
jZf_1ljh\ kh_"bgbl_evghld mRjphkb _iZjAfljuibjh\Zggu_hy \Zdgvbjm
_fuo 1ZjZf_1Ijh\

3 >S N @
P_gghklv wg_jl_Ibg_kdh]h djbl_jby aZdexgdqdiHkghbydlaflizZehigibc
hp_gdb khklhygby \kgZ klkgih\fu ZgZigh@®Z kij " ¢by mkbebc b »_nhjf.
pbc < jZ[hlZo@ Ye _dhlhjuo gZklguo kemqgZ_ _\ » nhjfbjh\Zgby [ueZ
wg_jl_Ibg_kdh]h djbl_jby k Ij_[h\Zgb_f fbgbfmkbklh[ftu fZ fZl_jbZeZz

IhklZzgh\dzZ azZabqyhglh\Zy kbkl_fZ ihdzZazZgdkay gz "\oko
ijhe _Igmx jZaj_agmx [Zedm iZjAeeklekigdo \Zgl ;m~_f kqblZlv qglh
khklZ\ghdlhzZe \Zglu \uiheg_gu ba jZaebqguo fZl_jbZeh\(k fhh"meyfb

iehlghkluxb m~_evguf Y, ,khf

Jbk JZkq_lgd@yfZehqyhglh\hc kbkl_fu

>ey j_]Imebjh\Zgby ~ _kldhkl_c¢c we f _glh\ kbRIjrdiijAadhlibi bo ¢
fhlml \oh”blv o0Zjzdl_jbklbdb ijhe_Ih\ [Zedb \Zlglidhmdj KdvlkljbfkIbdkld
kh_~bgbl_evguo b mkhjgalol\ ib KhklIZ\bf mkeh\b_ [ZeZgkZ wekldhkI_

f glh\ dhf[bgbjh\Zgghc kbkl _fu

P

I 1
| L
L

k \\_ A gb_f\ ebabgu[s _ gghtfXjmgh *_kldhklb k_gq_gbc we _f_glh\ kb}
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Az~rZ\ ~ _kldhklb dZ ~hc ]jmiiu ijb ihfhsb [_ajzZaf_jgh]h mijZ\ey
[+ \\b~_
L [IL
ihke_ih”~klzZgh\db \ i h e m g brh in&\etyWs b &AyAjph \
P
L: [
KRHeZkgh \Zjvbjh\zZgb' dZkftdikck]pmiiu \uihegy_Iky \ bgl_j
f_""m "\mfy ij_~_ehguifpgbyfb < h~rghf[ba gbfo f gmme_\_kldhklv
"L Z agZ\¢hh " ~_gbwe_f_glh\ *Zgghc ]jmiiy, < %Amkhdhklv klZgh
\blky fZdkbfzZzeyg'hcglh ijb\h”~bl d \ujh"*_gbx we_f_glh\ \k_o *"jm]bo
LZdbf hgpd mkeh\by hibku\zZxl iheguc "bZbdah gk bdfklg cg
dZ ~"hc ba \Zjvbjm_fuo ]Jjmii we_f _glhkvingKldbgzZyhhkbImZpbb ihegh]l

ijbylby \k_o \ha”_cuthbovlhe ]jmiihc < azZ\bkbfhklb hl dhgkljmdlb\c
kl_c kbkl_fu mkdhXbppZZo bgl_j\ZeZ \ \bf{ *3Z\ fokil [ulv baf_g_qgu

gZ mkelp\bd _
< ij_™ eZo dZ ~hc ]jmiiu ~_kldhklv k\mxgBy hihh\ elkgghfm \b-
AN nhjfZpbb iajJdly xdckb Zlbh djmagx ghij_ 7y elky ih nhjfmeZzZf
ILMI ‘]L
I M $, h[hagZqzZxl| ijbgzZz~e_"ghklv ~_kldhklb d dhgdj_Ilghfm \b"m
ly _gbx'y baJbfm b k~\bim, Z +]_hf_ljbRdbc iZjzf_Ij ijbf_gy_fuc
"ey kh]leZkh\zZgby jZaf_jghkl_c

ljb gZebgbb "\mo \Zjvbjm_fuo ]Jjmii mkeh\b__ kjydb lijjlogbfz |
gylb_ \ wihf Hem$14 _ SA"Z | hhrghizjzf_ljmagZ\kébfhklb *ey ~_kldhkl
k g _gbc [Zedb b \Zgl
S
1 SI 1 ]
: $ $ K
AN KtekhgZkmxsbc iZjZ¥ukjhlZ k_g_gby [Zedb
Djhf_izjzf_§2A4 \_dlhj \dexqgbf iZzjzf_Iju j_]mlenjmgxskehgZ
Amo \Zglh\uo kbkl_f \ ijhe_|Zo [Zedb jbk
sB s b
@ @)

Wg_bk ~_nhjfZpbb [A€kglw\thc kbkl_fu kh”_j ZsbebgZphj\mk
ebrgbo k\yayo aZibr_f \ \b"_

3, 31 (3,
Q Q Q
1" _ :3; —13 NG[ w! B81LH, G|, 34
I\I/IQI IMQ I M'Q
N
y 3 —:31,Q,T|§g\|i
M

@
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dhfihg_glu wg_jQm@lgldZo [Z&dbgb khhI\_IklI\_ggh azZibkzZggu_ k bk
gb_f h[h[s_gguofZphhjhk_\hc ebgbb Njbihadevghc *_nhiffZpbb
hkj_~g_ggh]lh ihi_j_qghljhg EM\bdZkld_ H[h[s_ggu_ mkbeby b ”~_nhj
ih~rugl_ljZevguo \ujZ _gbyo Iky nmygdegyxyfb \Zjvbjm _fuo3bzZpzkbljh\
eb¢ < h[s_f kemqgzZ_ kljmdImjgh g_h~ghjh”gh]h kl_j gy keh ghc dh
gu_ ™ nhjfZzpbb fhlml [ulv gZcN_gwfihikh\hlghgguf \ > @ < gZklghf
gZ_ ijb bkihevah\Zgbb p_gljZevglm dtkfibg gddiwg jlJbb ~ nhjfZpb
kl_fu aZibklkyz\ \b”™ _

° OE Q E Q 4 E M
g30 -1 36— 376 FN- VG [
Maq Mg % Mp 4c
NlYl\pYM
'y30 — 1 —
M Y

AMN_Kv 'y ', + _kidhklb k_q_gbt,EZedbdhklv k_q_ghgt\dhginnb

pb_gl g_jzZ\ghf_jgkiktbg_gby dZkZl_evguo @Zifyebgdlt \ZglZ
High\gu_ g_ba\_klgu_ p_e_khh[jZagh hij_~ _eblv ba mjZ\g_gbc
fZpbc azZibkZgguo k bkihevah\Zzgbe¥yghj fu DZ
w 3 ;
W v

HdhgqzZl _evgh_ \uwgh jgtbb M Zgbbhemqgbf ihke ih”klZgh\db \
mkbepcgZc”® _gguo ih mkeh\bx

Qbke_ggh_ bkke_ dBEkXdibljbf dhf[bgbjh\Zggm\Z gZre\mgyg kb k!l _fm
bk ajf" _ggmx jZ\ghf_jgh jZkij_~ e _gghc \_jlbdBevghkgZ\lgmad
kbkl_fpbk

M

Jbk Hkgh\gky kb [Zehgghh\hc kbkl_fu

>ey mM"h[kI\Z ZgZebaZ j_amevIZIh\ i _j c~ fdJ[_ajzZaf_jguf higl
jZaf_jh\ dhhj*bgzl wmgbglbd B _nhjfZpbb H[hagZgbf bo k ihfhsv>
gZq_jgZ” kbf\hehf bkphafghghc \ _ebqgbgu

v ar 5 5, 20 1 4° _
— 149 &— — — L=
L A%T0 TOYTO T O
Djhf_ gbo bkihevam_f hlghkbl_evgmx \ikhlk KhilphgbgdZeklog ijh
e_IhN O &ZjvbZlg\b_ hkgh\gh]lh ntAddhhrjZzgby "~ _kldhkl_c [Zedb b \Z
ihegbf gZ hkgh\_ khhighg_8gbc ', S ' K
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K mg_lhf \\_~A gdubjRZ)\&jz" _gby ijbfml \bA
TO- .- - LGN
T - Y _N!M S
_ o § __ N, — —
:E_S:--:B) NG—[MN N. N34 G| N M 1 @I
" M 9 . °1

AN _ kM M£]jmiiu ghf_jh\ mqgzZkldh\ [Zedb b \Zgl khhI\_lkI\_ggh
lj_g [jZly \ [Zed_ ™~ nhjfZpbyfb k*\b]JZ b k™ ZIby ihemqg_gh ke
gb_ 1W>

—3 _I EOEMG.[_N<I 1YI\O{M
| |
M S M S

>Zevg _cr__ bkke_ _~h\Zgb_ \uib®dE @@b\ kjij*~*klZz\e _gu k_qg_gby
\_joghklbS S S]bi_jiehkdhkl_ysp L ijb \Zjvbjh\Zgbb h”gh]lh iZj
f_ 1jZ b nbdkZpbhnmlmgp § ZM zN

=jZnbdb gZ jblkz zZxl azZz\bkbfhklb hl &Z2dghafihjgZ gl wg_jlbb ~_nhj
fZpbb ba]lb[Z:[Zdbjzkly _gby:\Bglb bo kmiffén tijb ihklhygguo agZz
g_gbys S < kemqgZyo ijb[eb  _gby d ]jZgbpzZf ~himklbfh]
Se> @ang_gby wyg. jlbecgZqgbl_evgh \hajZklzZx!| \ khearg hdk] bZ pkhi g
N e _gby mkbebc b ~_nhjfZpbc \ kbkl_f_ ijbg_f \ i_j\hf kg¢mepvZ_ wlh
rbo » nhjfZpbc [Zedb ZB&XIHhrefvrbo ba]lb[Zxsbo\hafglgtiZ\xsbo ijb
\ujh"~_gbb \Zgl Hilbfdgexqugb_ f mijZ\eyxs_]h iZjIKhSIjZ y\eMh
klZ\eyxskmffZjgwg j]bb fbgbfZevgh_ agZq_gb_

Jbk =jZnbdb dhfihg_gl wg_j]l_Ibg_kdhc nr
pbb
ijb nbdkZpbb iZzjz%_Ijh\ S

+kmffZjg@g j]lbys
+wg_jlby A_nhjfZpbb ba]p$z [Zedb
+wg_jlby jZkly _gbys\zgl

QZklgh_ \ebygb_ m]eh\ gZdbktgidz\AdlijholihdZaZgh gZ ]JjZnbc
S : S jbk ijb nbdkZpbb "\mo *jm]b§,iZ2jEfwIpf\fZdkbfZevgu_ ac
g_gby \Zjvbjm _fuo iZ$ZfSKeghtm ih~gbgblv mkehd D d Gtg_ \umZ
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lhg _d dj_ie_gby gZjm guo \ _jogbo \Zgl aZ ij_~ _eu ehi]h b ijz\
kI\_ggh Mqgblu\Zzy ] _hf_Iljbx jZkg_lghcheomgbf \okogb _]j44Hpu bgl
eh\ \Zjvbjh\Zgby izZjB&f_93jh\

F F
SPD[_F SPD[ (INE
K mqg_Ilhf ijbgyluo bkoh”guo "3gguo b ,f LZd °_ dZd b ]JjZnb

S h[Z ihdZaZgguo dZZpbkdZ bf_ x| \ujzZz  _ggu_ fbgbfmfu ijb hilbf.
agZdpyp iZjZf _1jh\ gZdelkgZ \ZS

Jbk =jZnbdb nmgd®bb: S ijbnbdkZpbb ~jm]bo iZjZf_ljh\

GZ jbkihdZazgh \ebygb &gzZfijp2hevgu_kbeu \ g _luj_o \Zgl
kI _fuMkbeby \ \ZlgiBooZjzdl _jbankelkkyfb g _ebg ftgg fhghlhggufb
aZ\bkbfhklyiibS \Zglu | _jyxl ~_kld\Wkh *Zxlky lhemqg_ggu_ \ur_ hi

fZegu_ agZq_gby \Zjvbjm _fuo iZjZf_Ijh\ KkhhI\_lkl\mxsb_fbgbfmfZ
pbb ijbgz~e_"ZI| "himklbfuf h[eZklyf

Jbk =jZnbdb nmgdpbc
baf_g_gby mkbebtq _luj_o \Zglzo
Kbkl _fuM
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GZ jbkidZaZgu wixju balb[Zxsbo fhf_glh\ \ [ZedZo ijb baf_g_g
o0ZjzZdl_jbklbd kbkl_fu &zjzf_1jz

iUih

A

riuvin

riui

Jbk Wixp[_ajzZzaf_jguo bablf[Efxglh0 \ "\moijhe_Ighc [Zed_
ihemqg_gigh agZg_gdbyo khhi\_IkI\_lkdghom \gba

ljb So \Zglu \ujh"*"ZYlk¥edZ jZ[hlZ_| [_a ijhf h2dlldg@uloil|
FzZzdkbfZevgu_ ijhe_lgu_ fhf_glu hij_"_eyxlky ba\_&k|gUfy \ujZ _gby
f j_ mf _gvr by _ebqgb\Z Iky ~ _kldhklv \Zgl ijhf_"mlhgqguo hihj (
ihyl\e_gbx baehfh\ gZ \ghdjpdogmqdkldh\ [Zedb b mfg_ddaf_ gbmx

Ki_pbnbdBkkfZljb\Z kfdhcfu\rmoijhe Iphedb k rZjgbjgh aZdj_ie g«
gZ kj_~g_c hihj_ibehghf yley |ky hlkmlklI\b_\ ij SoevjglZfehhKlIhyg
pbb " _kldbo ijhHfggmibihj \ ThqdZo dj_ie_gby \Zgl Kbkl_fzZ dj_ie_gb
hrgm kl_i_gv k\hZB~*gb_hQg glh ihal\hey_| aZibkzZlv mkeh\by k\ya
f s gbyfb Ihg_d dj_ie_gby \Zgl gb g _]h b \_jog _]h yjmkh\

D D
Q Y Q Q ) Q
Ih wihc ijbgbg_ \ wixj_ fhf_glh\ ih f_j_ ijb[eb Sgbyijb kimkkh\yng bix
Zkbff _IjbqgZy khklzZ\eyxsZy KI_i_gv __ ijhy\le_gby aZ\bkbl hl jZae
JZT_IIN b bgl_gkb\gtkdiiin _gbWg_j]_Ibg_kdb hilbfZevghfm khklhyghb
ijb bgl_]ljZevghc hpbgxdb MmkbhjfZpbc \k_o we_f_glh\ kbkl_fu khhil\_
gb_izjzt _%$jz WixjzZ fhf_glh\ “ey g ]h ihdZaZgZ "bjghc ebgb _c

IhATh) 1 _[m_fug_adkljmdiguo we f _glh\ \uihegy |ky ih ghjfzl
djbl _jbyf ijhgghklb ~ Kldhlfbbwdhf gZc”® ggu_ agZq_gby k\h[h”guo
"he gu h[_ki_gb\Zlv jzkq_Igu_ khhlghr_gby ihemqg_ggu_ gZ hilbfb
[hl_ >@ gZ ijbf_j_ rij lgd [y [uihldZazZgh qglh wg_j] _Ibg_kdb hilbfze
[bgbjh\ZggZy kbkl_fzfmZ jlZzklodgldZz fZ1 _jbZeh\ beb bo klhbfhklb \ g_
Kbkl _f_

<u\h”uWg _j] _Ibg_kdbc bgl _]jZevguc djbl_jbc fbgbfmfZ wg_j]b!
\hey | wnn_dIlb\gh rkgbhdu\Zwnhu k\yaZgghklb mkbebc b » nhjfZpbc
_fuo b jZzklygmluo wef[bgdljhdZdghc kbkl_fu ijb \Zjvbjh\Zgbb ~_kldhl
f ljbg_kdbo izZjzZf _Ijh\ GZc”_ggZy hilbfZevgZy dhgnb]mjZpby jZk
dhfie_dk izjzf_Ijh\ khkkiqb\Zxsbo \ukhdb_ dZqg_kI\_ggu_ ihdZaZzZl_
smx kihkh[ghklv ijhgghkiklb ijbkkhdjZs _gbb klhbfhklb fZl_jbzZeh\
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b[ebh]jZnbg_kdbc kibkhd

:fhkdhk F 1_jki_dlb\u jZa\blby \Zglh\uo fhklh\ | _jki_dltk
< K =
<Zkbev:\EZ FZedh\BE K _j]: R Ij_bfms_kI\Z \Zglh\uo dhgkl]

pbc \ kljhbl_evkl\_fhklh\uo klhhymgagbloy b gZzmqggu_ bkke ~h\Zgby
ihjlghf dhfie_dk_ L K +
| j_eviml_j< AZ~Zqgb kbgl _azZ \' I _hjbb khhjm ™ _gbc djZldbc |

ahj <_klgbd Lhfkdh]h JThkm”ZjklI\_gkgpfhl Zglwd _rd grib)ig fikz
< K =

Eyoh\lkEgK |_j _evfmli<j G_dhlhju_ \hijhku hilbfZevgh]lh ijh_d
gby kljhbl _evguo dhgkljmdpbc ,(QWHUQDWLRQDO -RXUQDO IR
(QJILQHHULQJ « KL %

@mjzZ\e _\ @@\e X Dhijlg> : D \hijhkm h jZzkqg_|_ dhgkljm

ijbafzZlbg_kdhc [Zedb k fgh]hklh_f§gufBrgj_ @] jeuc \ _klgbd >hgZz
< K *

<hehldh¥g Dmq_jBgdh Bbs _gdh< HilbfbaZpby fZglh\uo dh
kljmdpbc Zgl _gguo mkljhcklI\ gDmId@m\Lhwigbl]_lH)y Lidhkfblg_ggh
kdhc Zzdz”_fbbNbHh Zckdh]h «

:j_[_ngB >fbljbl_\ Kljb"~ Zd<h\> Dmq_jB gcdhHilbflpes
1ZjZf_ljh\' ~ _j \ygguo jZfguo dhgkljmdpbc k maeh\ufb kh_"bg_gbyfk
\mah¥XIljhbl_evkl\h« K %

=j [ _gxdB Ygvadl\ Dmqg_jBgdhHilbfbaZpby we f glh\ b ma
kh_~bg_gbc jZzfguo dhgkjprhapfluchilbfZzevghlh ijh_dlbjh\Zgb¥y khhjm"
dezZ”u <k kjhfkbgzZjz K =

Fbs gadah< G _fbjh\kdb<c HilbfbazZpby kehbkdhjhrguo jZf gZ
hkgh\_ dmighgjglh\guo mkeh\bc ijhgghklbevgu_\hijhku kljhbEZ evklI\Z
| jbZeu<® jh#&Zmilgoglhgn K =

Fbs gdh< Wg j] Ibg_kdZy hilbfbazZpdyhghimdhnjghmorZj

gbjghc jZfu Kljhbl _evgZy f _oZgbdZ b dhgkljnkdphb '2, <
9678
Xjv_\: = ?kl_kI\_gguc nzZdlhj hilbfbaZpbb Ihiheh]bb dhgkljmn
; elhjh~rkdmkm~rZjkI\_ggh]lh | _oghelb\bgbkdZ]BfmBmoh\Z <
K
Xjv_\ = I1Zgq Bdh Abgvakh) KljmdIimjguc kbgl_a kl_j g _\uc
kKl _f <_klgbd ; _e]lhjhrkdh]h ]Jhkm~Zjkl\_gghithgb\ gghlkHFbqbfkd]
<= Rmoh\Z « K =

Abgvdk\Z HilbbaZpby Ihiheh]bb f |Zeebqg_kdbo n_jf < _klc
kdh]lh JThkm~Zjkl\_ggh]h I_ogheh]b_qI_ZkU<h]:h R mio\h \jX Ix K =

EhpfZgh\K <eZ~rbfbjh\ZHilbfbaZpby hihjguo mkljhcklI\ jZfgl
kl_f gZ hkgh\_ wg_j]_Ibqg_kdhja"kdpblb jkyh\j _f _ggu_ ijh[e_fu b i_jki_
jZa\blby kljhbl_&viglXaigl =jh*g =jh~rg_gkdbc Jlhkf m¥Yy DmiZeu
K +

Xjv_\ = I1Zgg EgdhWg _j] _Ibg_kdh_gZqgZeh \' | _hjbbdc&kbgl_aZz
< klgbd ;=LM BfRmoh\Z K =

:DVLXW\QVNL = 2QFWRH WRAJIWUPLQJ DFFRUGLQJ WR \
HQHUJ\ ZLWK WKDKWH BIHKKDWG RPN OMIRIMWAD G 3RO 6FL @ HFK
3] +

Fbs_gdh< Dmqg_j_gdhHBkhhI\_IklI\bb h[s_nbabqg_kddba b |_o
ghfbq_kdbojdjBlhilbfbazZpbb f_o0Zgbqg_kdhd Kbkled <kZjmigzdl



,661 SULQW <uimkd

dhgr®Bggh\Zpbhggu_ | _ogheh]bb mdj_ie _gby ]Jjmglh\uo fZkkb\h\ gZ
gbdZpbyoh\gki®m heh]bg_kdbo mkeh\byo? bxgy ] KIT 1_1_j]
b <HKH K

Fbs gdh < GZijy _ggh_ khklhygb gkhtgdljhpguo kt _pa
jZaghfh"mevguo fZl_jbzZeh\ ijb | _jfhkbeh\hf \ha”_ckl\bb Kljhbl_e
g _jguohgkljmdpbc b khhjm  _gbc K + «KWWS MRXUQDMWOUXGC
PHFKDQLFV DUWLFOH YLHZ

Fbs gdh< |hlZih\Z KZpbhgZevgZy dhghmjokjghgyrij g
] _evghc [Zedb Kljhbl _evgZy f _oZgbdZ b dhgkljmdpbb <

SHIHUHQFHV

$PRVNRY 3URVSHFWYV IRU W KMHD 6\AMB\MHGIBMQWSRIFW LY H\
6FLHQFH 1R 3S %

9DVLO\HYDDO BN BRYBD BLHLIHHY $ 6 $GRVDEDE®MBNMG VWUXFW.
EULGJH FRIORGUBIXWURE®R DQG 6FLHQWLILF 5HVHDUFK LQ WKH ]
38 =

3HUHOPXWHU $ 9V\DURKEFOHPANV LRI WKH WKHRU\ RO WWUXF
YLHZXOOHWLQ RI 7TRPVN 6WDWH 8QLYHUVLW\ RLIREUFKLWHF\
38 =

/\DNKRYLFK / 6 3HUHOPXMWHY RIORERRIFDO GHVLJIQ RI
,QWHUQDWLRQDO -RXUQDO IRU &R® SCOWDMHHR QRI® &LYLO DQC
3S =

“KXUDYOHY $ $ =KXUDYOISWEHOFKODWLRQ Rl WKH G}
PDWLF EHDP ZERVKXBXNWOWQHHULQJ %XOOHWLQ RI3BKH:t'RQ 1

9RORWNRYLERKH HQONRLVKFKHQNR $ 9 R2 DR\ \DW/LL RFE
Rl DQWHQQDVGIGK REHWYHELU JQBURWHHIHUIGRQJV RI WKH $ ) OR]JKDL\
$FDGHP\ 1R 3S #

*UHEHQ\XN * , 'PLWULHY 3 $ 6MQUNRKSHMRP IO W L RQFR
SDUDPHWHUV RI ZRRGHQ 1UDPH FAWIRGER/RQMYZ VZEIMK KRG DO H
&RQVWUXFWLRQ 1BS =

*UHEHQ\XN * , <DQNRY (9 .XFKHUHQNR , 9 2SWLPL]L
QHF W LR QI WDWPBX FAUREMMHPY RI RSWLPDO GHVLJQ RI5XWUDDRV X
\MPLQDU3S =

OLVKFKHQNR $ 9 1HPLURYVN\ <X 9 2SWLPL]DWLRQ R
EDVHG RQ SLHFHZLVH FRQW $G& XWRODXO R YW 1\WORDONAIRRIDE DWW V RRY W
$O%X VVELM Q W LTHLFKID@EEQIO  3S =+

OLVKFKHQNR $ 9 (QHUJ\ RSWLPL]DWLRQ RI BELQUH&EFW
IUDBM/UXFWXUDO OHFKDQLFV DQG36W#XRWXUHV 9BH 8

<XU\HY $ * 1DWXUD®UDPBPWWRRSRORRWXSWHMLOQVRI WKH
6WDWH 7HFKQRORJLFDO 8QLYHUVLW\ QDPHG DIWHU 9 * BKXN

<XU\HY $ * 3DQFKHQNR / $ D) N RYMIKEHD B W UKD XV
OHWLQ RI WKH %HOJRAIRIG 85V WH VIWAKQEROHRGBUOIXNKRY 1R
3S =

=LQ NRYD 9 $ 2SWLPL]DWLRQ RI W%MOWRS\WRMRRI RIKMH
6WDWH 7THFKQRORJDFEG BOWMMMMK®EY 1RS =

/IRWVPDQRYD LPEURMIDG$ RYWRIPVPBBRUWLQJ GHYLFH'
WHPV EDVHG RQ WKHUBG H WR R FRUIG/E DU IFRIGDAEE F W \H YRID RVSFEH Q \
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RIGRQVW U 2R ®/Q R ORARHQOMUWLFOHY *URGQR *URGQR 6WDWH
<ND .XSDOIB +

<XU\HY $ * 3DQFKHQNR /$ (QHUJ\ SULQFLSOH LQ WK
%XOOHWLQ RI WKH %678 QDPHG DIW3SU 8 * BKXNKRY 1R

‘DVLROWNL2Q WKH FRQJUXHQFH RI WKH IRUPLQJ DFFRU
HOMWLWK WKDW DFFRUGLQ»W®ROW I ADHST XTRD V WRIG! WRIF K
38 =

OLVKFKHQNR $ 9 .XFKHUHQNR ,H9R P QHBEHIMDESR DI 6 WS IR )
QLADFRQRPLF FULWHULD IRU RSW BPR]FOEK \PHEEKE Q BHD B\ AD/D
GRQIHUHQFH 79 RKRYPORENINQ REKIE® VE 1 N RQVERPPWQLFDWLR
L@RP S CMR OR &R BEQ WDRMHY W 3HWHUVEXUJ 3HWHUKRI 9,

38 =

OLVKFKHQEW $HWVV VWDWH Rl VWUXFWXUDOO\ LQKRPRJI
GLITHUHQW PRGXOXV XQG H & WUOHRIR PKD D QEY L RUHGMDRIVLRIY D
9X LQGYR 33 + KWWS MRXUQDO P KKKGIQU KVV VU EROH ¥ Ol

OLVKFKHQNR $ 96 8RSDSIRR'@DO FRQ|LHIRKOPMQ R\QURY\D B
BWUXPWMEKDQLAVUXG® XUHV 1RBS =

237,0=$7,21 2) 7+( 3$5%$0(7(56
2) $8&20%,1(" %($@®$S%/( 6<67(0

$ 90LVKFKH@NREDVRYD

1RYRVLELUVN +LJKHU OLOLWDU\ &RPPDQG 6FKRRO 2UGHU |
5XVVLD 1RYRVLELUVN

1RYRVLELUVN 6WDWH 8QLYHUVLW\ RI SUEKIWUHRWXUH DQG &LY
5XVVLD 1RYRVLELUVN

"URMTHRQ LFRFOHQFHY +HDG RI WKH '"HSDUWPHQW RI *HQHUDO 3URIHVVLRQ
B3URIHVVRU RI WKH '"HSDUWPH®W RI 6 WUXFWKDIPDVKFKKDGNEDY #\DQGH]
6WXGHQMVD R{ RMKH(WVLIC QHMIUD QJ HPDIBDWDVRYD#VLEVWULQ UX

7KLV SDSHU FRQVLGHUV WKH RSWLPL]DWIDEQWIAREBEOHRPP E L @HIGHWN Wi
WKH FULWHULRQ RI PLQLPXP HODVWDLECGCIHR 9/MEBMPHR/AN @ MY \W [ KB 8\ WRL R
LQJ VWLIIQHVYV RNV KWHKWUWWHHDPHN QY R WKKLF KW UM WAKHH 6 DAHOE OCHAW RU LQIOXHC
IRUFHVY DQG GHIRUPDWLRQV LQ WKH V\\HWHRPI W& B MAPHERIMRDEI GAPKIH WY FDW
YLHG HFEWHODWLRRSWLPGE ]| WWHRQ SUREOHP DUH ZULWWHQ LQ UHODWLYFH
LPHWULF FRQGLWLRQ IRU WKH VA\VWHP V ULJLGKW\JBEREKHFEREEHWYW HFR | D
WKH VA\VWIQPHOQ NWIUDKSRQ YPHWRUWERKROW L5DOWO®OLQJ WKH VWLIIQHVYVY GLVW
RSWLPD®RIYRKHWMOULHG SDUDPHWHUYVY FRUUHVSRQG WR WKH PLQLPXP SRI

.H\ZRUGWDFPDHEOVWHP RSWLPDO WVR®PHERRHUIIXUDSWRHVUHQ QY L P OQWLW XH
HUJ\ VWUHQJWK RI WKH FRPELQHG V\VWHP



,661 SULQW <uimkd

M>D
>y

QBKE?GGUC J:KQ,L F?F;J:GGUO DHGKLJMDPBC
K BKIHEVAH<:GB?F RHER2HEGUO <UQBKEBLREY DHFIE?DKH<

J Lmkglg D g=]Z

GZpbhgZevguc blkleer kdb\Z Fhkdh\kdbc JThkm~ZjklI\_gguc kljhbl_evguc mgb\_
Jhkkby 1 Fhkd\z

>jl_og@Zmd ijhavdZn_"jhc f_|IZeebqg_kdbo b ~_j_ \yggljo dithgkBjmKpbc
I_e HP D LMDX V @ P Q DX

ckibjzgl dZn_"ju f_|IKeledd ~_j _\ygguo dhgkljmdpbc 1_e

HPDLO NHWULQFDW #\DQGH[ UX

<\_~gbF_f[jZggu_ ihdjulby rbjhdh ijbf_gyxlky \ kljhbl_ vewkl\dIb\gZa ddly_
kljmlib\guo j_r_gbc ~ey \Hhevh¥_gjhheazdghhjm _gbc Bo bkihevamxlibjh\Zgbb dju
luo kihjlb\guo dhfie_dkh\ \uklZ\hgguo iZ\bevh&h¥[jZd\gdkB kd hflub\PjsZxI| g_
kmsb_ b h]jZz"*"Zxsb_ nmgdpbb dhue\hleykHeivibezlphglh ~_eZ | bo \hklj_[h\Zgguf
kh\j_fghf kljhbl_evkI\_

FZl_jbzZeluf_Ih~dzZkkfhlj_gZ \hafh ghklv ijbf_g_gby \ugbkebl©Ebpgiio dhfie_c
©Ebjz K:1J2 2 ©OEbjZz &% 2IILFH 2 CLl$67531 ©0$16<6@7.2"ey jZkq_Ilz f_f
[iZgguo dhgkljmdpbc >hkhlemggoivke gguamevialghlgZ gjb ijh\_~_gbb I_klh\uo
jZkgzlh\ iehkdbo f_f[jZgguo ihdjulbc d\EjAFgudfhi ieZgljh\ k Z[khexlgh “zkldbf b
ih~Zleb\uf hihjguf dhglmjbhf\uiBkgzgu khfmlgalf_ljbg_kdhc g_ebg_cghklbhlkbkl_fu
j_gh \ebygb_ ih*ZIletjgtltb ddhgimjZz gZ jZzkij_~_e_gb_ mkbebc \ f_f[jZg_ b hihjgh

J _amevldjb\_~ _gu j_amevlZlu gbke_gguo bkke_"h\zZgbc f_f[jZgghk ihdjulb
dbf b ih~"ZlebhgfndiHfh\_»~_gh kjZ\g_gb_ jlajh¢j@iZbhio dhfie OB ®BOEDb|Z a
ijb jZaebqguo \ZjbZglZo k_Idh jzalb_gby ) Ilh j_amevlzlzf gbke_ggh]lh Zg
knhjfmebjh\Zgu j_dhf_g~Zpbb ih iZlkkfgbjth bfyokébdbewgdhfie_dkh\ "ey jZkqzlZ
f_fljZggkd kI _f

<u\h?uljb fh~_ebzZmgbb f_f[jZgguo ihdjulbc k ih~Zleb\uf dhglmjhf gZb[he__ |
\_jgu_ j_amevlZlu [ueb ihemg_gu k ihfhsvx ijh]j@EflgjZo dREbgZdkh\CEbjZ
K:1J2 ©$16<6@ 7.2 HilbfZevigjizaf hiffk_ldb jZab *ely jZkfg f[jZggh]h uhkbdy hdZaZz
eZkv k_Ildz

Dexqg_\u_ keli\Z[jZgZ hihjguc dhglmj k_IdzZ jza[b_gby ]_hf_ljbg_kdZy g_c¢e
g_qguo we_f_glh\ f_lh"XilijhdkbfiZpbb

<\"N gbF_f[jZggh_ ihdjulb_ ij_~klzdeyKklygimph dhgklijiphdemb x
9Zy qZklv dhlhjhc \uiheg¢hgdhebhlhthlZevghdehlmd f_f[jZg jZ[hlZ
Xxs_c ij_bfms_kI\ _ggh gZ jZkly gb_  >ey \hkijbylby jZkihjZmf_ f[jZ
_lky azfdgrihyguc dhglmj > @ F_f[jZgZ ihjulplyf dijjmbilkg d hihjghfm
dhghjm b i _j ~Zzl gZ g_]h p_igu_ mkbeby \hagbdZxsb_\ g c ijb a
i _j_qgghc gZ]jmadlhg klI\_f f[jZgu bkihevamxlky f_ Uzee lkgZddobb eb]|
Zexfbgb_ _We®z\hGzZb[he__ rbjhdh ijbf_gyxlkydnfgjZidhe wk biedb a
dhe JjiZgouklZe ¢ | _jki_dlb\guf fZIl _jbZehf "ey f _f[jZggwo kbkl 1
jZ\_xsb_ klZzabkgzl k\h_c \ukhdhc dklhtabkgpdhzg_kI\_ ijbf_jz f_f
[Zggo kbkl _f kgadfdhihjguf dhglmjhf fh gh mihfygmlvkkitjjmb\ggby
ihkljh_gguZr\ g kljZg_ d Hebfiba®ey ih\ur_gbkldhklb b g_kms_c kil
khighklb klzZ[bebazZpbb nhjfkhyheihgdblbly | ij_ "mkfzljb\ZIvky ~h
ihegbl _ewgukldbc wetffhgtheblgZy ~ e _ah[_lhggdy ieblZ

<« Lmkgbgd=jg4_\Z D
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HilbfZevghc \ ieZg_nhjfggh]H[ijZdjulby kqblZ Iky dim]eZy beb
gh \ g _dhlhjuo kemqgZyo ijbf_gy Iky@ijgfbhhhekigdby f 1Zedlhly _kdbo
ehg_d \ kljhbl_evklijbfbglydkhky b ]bfdb[jZggu_ fZl| _ 4#bdZZegu \u_ beb
ihebfijgu_ | _glu jZ[hlZxsby gdbpakl@

< jZ[ht @] _"klZ\e _gu j_amevlZlu bkiulZgbc kljhbl _kevlgdja dhgkl
Ib _fba | _ogbqg_kdhc IldZghbhg4Z\ghfj4gh "~ ezgdhmagdhc gZ iheh\bgr
dhgkljmdgbjpz[hb @ = ?j_f__\kkAFZIljb\Rhijhku ijbf_g fgbpZgguo
dhgkljmdpbc \ khklzZ\_ h]jz""Zxsbo kbkl_f ihdjulbc klZz*bhgguo Ijb][

F_fljZggu_ ihdjulby gZoh”yl ijbf_g mp KijEZhdbévd&lb ijh_d
IbjhZgbb djuluo RihjobZj g iZ\bevhgh\ [Zkk_cglkhibjrmj felmguo

@jbf_jukh\j_f_ggklohjm  _gbc k f_f[pZlgdjwilyf b

Dhgvdh[_"guc p_glj \ Dihlkeljhg gguc \ jokh Ak _f[jZglhe
sbghc ff \uiheg _gZ ba klzéhpghghcetbhgdpfhim]hevgh]lh k d _gly
\uiheg uptha klZzevgh]lh dBjhgddh]H _Ihghlfhdjulb_ \ ieZg_ wbeebikh
\brxnhjfmzaf_jzZfb1i fglhhdZahigZb[hewdhghfbofighjZkohRhZeb
b khdjZs_gbx hlZieb\Z_ZhihzZhhybpZglZkg_| ijhba\h”*"beky \ ijh]jzffg
dhfie_d®iKEbjZ 2 fh"mev ©OFhglB$%$48%\ |_hf_Iljbg_kdb g_dahg _cghc
klZgh\d _@

Jbk Dhgvdh[_"guc p_glj\'] Dhehfg

Ohdd ucklzZz”"bhg \ :glZik&Ijh _gguc \ jdk"m;ue ijbf_g g
ghuc Ibi f_f[jgdgc h[helmgdbhjyfhm]heiegdgkjzZzaf_jzfbi f F f[jZgZ
lhesbghc ff \uiheg _gZ ba kliZewvylglc edkgldmj h[hehqdb bf__| ijyfhi
gh_ k_qgjgdf jZzfbi f \uiheg_g \ \br_ aZiheg_gghdhgh]ih ginfhkflz k
mle” _gghc \gmljb ZjBZlanjhc

Jbk Ohdd_cguc kizAbhg \ ] :g]zjkd
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Q[SR $f0LWRZgoZ_ Khhjm™  _gb_ khklhbl ba g_ij_ju\lguo f_f[jz
lh\ Ij_m]hevghc nhjfu \uiheg_gguo ba "\mokehcghc f_f[jZgu ba k!
[ZluyZkqgzlZ ihdZlauwldhx g _kmsZy kihkh[ghklv "\ mbdkehhec ghg kljfhjdpbb
jZaZdin_ g_f mhkégcghc > @

ljb mkljhcklI\ gz ffhlghgbig e ah[_ hrcggbt kms_kI\_ggh ih\u
rZ lky “zkldhklv b g _kmsZy kihkh[ghfkjZgAdjdHbydhgkljm\dpybhbky
g_ lhevdh \Z guf g _kmsbf ghd_ h glh\ff f ggh kem flglhg itz ban[d
< >@ ijb\_" gu j_amevlZlu | _hj Ibg_kdbo qgbke _gguo b wdki_jbf_
f f[jZgguo kbkl_f Qbke_ggu_ bkke_"h\Zgbyfyhifhdfigu ®KEjH]]Z
K:1J2k mqgzlifgkljmdlb\ghc ] kdhtjtbgnbabqg_ _kdhc g _ebg_cghklb

FZl _jbZeuf blhculJZkgzl f_f[jZgguo dhgkljmdpbc ke _"m_1I| \uiheg
bo ] hf Ijbg_kdhc g_ebg ogdikib\ZlIv \ebygb_ gZ jZkij_~ e fgb_ mkk
s gbc » _nhjtZzpbkl _fu b gZdhie_gguo mkbehm\ _ighghafih ghklv jZk
gzlZ hf Ijbg_kdb g _ebg cguo kbhkl\k led\y\éd gduwmbkebl evguo dhf
ie_dkZo Jhkkbckdhc N_~ jZpbb rbjhdh ijbf_gyxlky \ gZmgguo bkke _
jZ[hlZzo lzdpbkeb!l _evgu_ dhfieO&EbyZzd@D&EY K:I1J 2 OEbjZ a
@&S$' 2IILFH 2 C1$675%310©%$16<63 _kfhljy gz amy\reafdg gh kEk
gzl¥ _hf_ljbg_kdb g_ebg_cggohbkhrbffh ijh\_jylv \hafh ghklk ihemgq
klh\_jguo gqbkej caguev!IZlh\ ijb jZkgzl_ dhgdj dguloljgbegua ghg
kljmdpbZgJ @ |Zdhc ZgZeba mdZaZggudquaeahdieedklyg\ bonihdZazZe \h
fh ghklv ijbf _g gby g _dhlhjuo ba gbo ey jZkqzlz f_f[jZgguo kbkl
\_jbc \ugbkebl_evgaoddh\ \ dhlhju_ \dbklyeghl e Vigafh gltbk j_
Zebah\Zgkhr _gkl\h\Zggwgbkebl _evgu_ijhp_"m)jk_Kjhimgdpcgdb
bo kihkh[ghaKkbqgblZIi[jZgguWhgkljmipBhklZlIhgghc Ihgghklvx

>ey hp_gdb "ghkilb pbke ggald\jXkigbf of kib\j f gguo \ugbkeb
| _evgudhfie_dkh\ ijh\_~ gu ljZkldaAwf[jZgdghihdjuly d\Z~jZIgA]h
ieZgjzZaf zfb 1 fk itehkdbf aZzfdgmluf hihjguf dhglmjhf F_f[jZggZ
I_j\hgZqgZevgh iehkdZylh&sbghgzy ffih@jalb”_ ckl\mxhklhyggZy
gZljmagdz dlZ b kg_]h\Zy Bd]jmddZz kmffZjgZy gZ]jmbdZ

GZ hkgh\Zgbb ij_"\Zjbl_evghdhhZzgadhagbkebl evguo dhfie_ dk
ey fhr _ebjh\zZgby fiZkikZ@ujb\Ze\hlafh ghkdvhahw\bgg lujzom]hevgu
b Ij_ mlheddwy waowe f hdh[hehgdb Hiljmgalenj fh” _ebjh\Zeky kl_j g_\
dhg _ggufb we f<tlXkbo jZkkfhlj _gguo \ugbkebl eviguoidhfogdkdkZo
e gguhg ggu_ we f glu bkikhgvarmbidkdghfie dkhdad‘bfhulbjzZlv |Z
dbdhg_qome f ugldhjith_ fh]lml bkihevaihbZpkoyz| ] _hf_lplyg elbdy c
guokbkl fK mqzlhf jZg_ _ ihemg_gguo@ dagdewlaZih\hafh ghkl_c kh\j_
guo \_jkbc dhfieijlikbbkihevah\Zgbb \leylghieoblkb&HEbffZz GBG&$™2 b
Cl$675%4[uelbkihevali\@Zgluzom]hevajug _qowe f ugifhehqdb Dhfie_dk
©%$16<6hdzZazZe \hafh ghklv jZzkqgzlz f_f[jZgguo dhgkljmdpjbc ijb b
m]hevguo dhg _qguo wwejhfljgbhlo dhfie GEB@ZbCl $675%4l] m]hev
gudhg _qgu_ we f glu g_ jZkkif&ZjZzm\Zebkemqg_ggu_ | _ aah &ZliZbukm
s_kI\_ggh_ hlebgb_ hl "jmjldlogk Kikdqhkebl_evguc d&freé_dKajZ[h
lZgguc gZ dZ4nlZ¢eebqg_kdbo b ~_ j \ygguo dhgkljmdgyb ¢hs Bédb jR¥xX M
gby ff[jZgguo h[hehg_d bkihevam _ Ihfc |hijkdkibGZBRK: Zijhjh
\Zgguc "ey jZkqgzlz f_f[jZgguo>dh@kZdrdpjozckgz! f_f[jZgu f_Ih~hf kI _
g_\hc Ziijhdkbfdphbeweky \ ijh]jZffguo dhfEeEEKZD@EDbjK:1J2

ljb ijh\_"bly jZkqzlh\ k_1dZ dhg_qguo weZeZdh\ggZ'dkezZ Mudjulb_
K mdZl kbff_ljbb dhgkljmdpbb ey mf_gvr_gby \J f gb kqzlZ jZkkf:
ihdjulby jzaf_j4fbf Gz kblhf Ijbb gZdezZ”u\Zebkv k\yab fh”_ebjmx
gb_ ijbfudzZxsbdédingdkgkljm@ghbjbbkij ~klZ\e gugathgve f_glgu_ fh”"_e



Kljhbl_evgZy f_ozZgbdZ b dhgkljmdpbb

k bkireeMZgb _f g lujzom]hevguo b |Ij_m]Jhevguo dhg_gguo we f_gll
gb_f f_Ih~Z kl_j 'g_\hc ZiijhdkbfZpbb

z [

Jbk Dhg_gqghwe_f_glgab fh~
f_f[jZgghc djmgkdbb k bkihevah\Zgb_f

Z q_lujzom]hkhvgupguo we_f_glh\
[ lj_melhguo dhg_qguo we_f_glh\
\ f_Ih~Z kl_j'g_\hc ZiijhdkbfZpbb

>ey hp_gdb jZ[hlhkihkh[ghklb \ugbkebl| kgvgue 4 Niidkedk ly\wu
jZkgzlu d\z*jZlgudagguo ihdjulJ&hke xlgakldbf hihjguf dhglmphf
Ibg_kdb_ agZq_gby ijhjpp[hdble § A1 f[jZzg_ ijb g_kf_sZ fuo djhfdZo f_
Z[khexlgdkldbc dhglm@ khklzZ\eyxl
ijhlb[ \ p_glj_ f_f[jZgu

y I aldP
SéLreytvx§%Q f
1~ T dlzz f? dlz

gZijy _gby \ p_glj_ f_f[jZgu

éULr'ai/ubé§af” dG kf
gZijy _gby \ f_klI_ijbfudzZgby f_f[jZgu d]k_¢gdh®dgjzhihjgh

& Lréﬂvrué§a'T(_§” dG kf
balb[Z&®b _ fhf_glu \ J]hjbahglZevghc iehkdhklb dhglmjZz
X \ijhe | _

[ 5, L rayxct¥M=6"_ dG

X gZ hihj_

l 6\ L rdutct¥yM=5"— dGf
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nkbeby k Zlby \ dhgimj_

Op L rduta¥M=5"— dGf
F _f[jZggh_ ihdjultbkiljbvahbE¢b Ziijhdkbfbjm _Ikygrtkjghjg
\hc kbkl_fhc ijh~"hevgu_ *_kldhkhbhjhe hipglh\ edyxlky bkod\bAY éagl

ghklb » nhjfZpbc b mkbebc kIl _j g \hc fh” _eb b we f glzZz f _f[jZgu
gbjgtkl _j°g _\hc fh” _eb j_dhf_g”m_Ilky ijbgbfZlv k "\mfy *b#&hgZevgl

>ey\@"jZlghc yq_cdb kl_j g AtbcATh’AéehsZ” b k_g_gby we f g
hij ~ eyxlky ih nhjfmeZzZf

8 AP

(s L2
(6L (7 L-AgP

1 Wlhesbgz f_f[jA@HjZzaf _j klhjhgu yq_cdb kl_j g _\hc fh”_eb

JZkgzlu f_f[jZghgdjwmllby kh&[xlgh "zkldbf dhglmjhf "hihedgyebkv |
wlh]h ihdjulby k dhglngjhHfcdhzkldlkibh[mkeh\e_gh I_f qlh gZ ijzdlb
\k_]1h bkihevamxlky f_f[jZggu_ keétkluffthikjigpdZldhglmjhf Ijb aZ]jm _
dhgkljmdpbb hihjgut_dahgfilnjyd kh_2dgzy k gbf djhfdz f_f[jZgu i_j_
sZ_|Iky qlh kms_KkI\ lggpgh j\ellhym dhgkljmdpbb |_j f s _gb_ djhfdb f
\urZ | g _ebg _cghklv kbkl_fu b mkelhkpbll eXcdom dbbiaVIidk hn |
"hihegbl_evgh]lh hAakzl Zghbyf[jaggkbkl _f k ih~"Zleb\uf gZ ba]lbj[ b k™ ZI
guf dhglmgihfgdj_Iguf \ebgbkevguf dhfie_dkhf

>ey hp_gdb ih*Zleb\hklb dhglmjZ bkihevamxlky hlghkbl_evgu
dhghjZijh"hevgZy b balJ@gBya®> klghazglhhdalelb\kkhglmijZygZgby
\ d\Z*jZlghc f_f[jZg_ jZky diZegxllg_jZ\ghf_jolyg@Znlyjfbjh\Zggh_
khklhygb_ dhgkljmdpbb azZ\bkbl hl gZzgZevgh]h ijh\bkz f_f[jZgu G
1Zlv kbkl_fm \ dhlhjhc gZ]jmadZ ijbdezZz”u\Zehkyhcif [§hjgagde¢vigh i
ezgghc gZ ih~Zleb\hf dlzgum\juihdgkgqu "~ey f_f[hpkygfluc kkihevah\Zg
ghc \ur_ ijb I_klh\hf jZkqzl_ dhgkljmdpbb k Z[khexbghy hkldhfd dh
" _kdhklguo iZjzf _Ijh\ dhglmjZ bkihevamxlky _]Jhhklighkbl _evgu_“zk

hlghkbevgZy ijh"hevgZy Nzkldhklv

R e
&L=
%cO

hilghkbl ebgkly[gZy zkl@hklv

Yako
3Ly

1" "+ bi'#;p xbalb[gZy b ijh*hevgZy " _klidAbk\W fdhtgiemyZmijm]hklb b
lhesbgz f_fljZgihehdgZ ijhezlz d\z”jzZlgh]lh f_f[jZgghbk ihdjulby
K mqgzlhf jZg_~zgguo bkke_~h\Zgbc jZzkkfhlj_gzZ jZ[hlZ f_f[jZgg
ijb ljzo \ZjbZglidoh k|l hahjgh]h dhglimjz
\Zjbz @l $
\Zjbz@ 3
\Zjbz@ 3
<ul[jdgu_ "ey bkke_ _"h\Zgby RAbkglaubaf gyxlky \ ijZzdlbg_kdhf
ahg bkihevam_ fuo hihjgwoldegimpiklz\e gu ~ _kldhklgu_ izZjzZf _lju
ghl]h dhglmjz ~ey ljzo jZkkfhdjhgyguo \ZjbZz
<Z guf Zki_dlIhf jZkdzl§_kdb g _ebg _cguo kbkl | kiekh[Ky \u]|
ijbeh” _gby gZ]gndbbie d&RIZBZ675%3Ab©$16<6¢bf_gyxlky aZeh  _ggu_




Kljhbl_evgZy f_ozZgbdZ b dhgkljmdpbb

gbo Ze]lhjb&fdhfie d&AQZ cKD:#*bo©67.dkihevamrzZl]lh\uc f_Ih" k jZa
[b\dhczZpjmagld rZ]h\ \ khhI\_Hkk\ba\_klgufb j_dhf_g~@mbyfte >
gb_f "heb gZ]jmadb rgZ4d dih Yifjfme _

A ML M—79";,79>5
" TxkmffzjgZy jZkq_lgZy gZ]jmadZzZ gz f_fljZdbbbqgihkdjlltklmi_ g
gZ]jm _gby

LZ[ etz
@ kldhklgu_ izZjzf_lju hihmgB]h dhg

Lbi dhgZm]

1ZjZf_lju ihdjulby

ljhezl f

Lhesbgz f_f[jZgu ff
Highkbl evgZy ijh*hevgZy “zkldhklv
Hlghkbl_evgZy balb[gZy “zkldhklv
Fhmev mjifll dlZ
ljh"revgZy "zkldhklv dG
Balb[gZy “zkldhklv dG f
lehsZ~v k_q_gby f
Fhf_gl bg_jpbb f

GZ _ameviZlu gb&ejZkgzlhi[fZgguo dhgkljmdpbc agZqgbl_evgh_
hdZau\zZ | k_I1dZ jZa[d_aqdy gwedh glu | _j\hgZgZevgh [ueZ ijbgylZ
_gby ihdjulby T 9gZ q_I\_jlb ihdjglbyihal\hey | dzZd ihdZaZeb jZg
N"zgglwkke "h\Zg@yemgZhv@dlihggh ~“hklh\ _jgu_ ~Zggu_ N _gjAbjy zggh
jh\'Zgghf khklhygbb @Gokl[jEhgtZe ey*[he_ _ Jemhphkkbd ~h\Zgby \ebyghb
k Idb jZa[b_gby gZ j _amevlZlu [ueb bKihevah\Egu k_Kdimqzlhf
kbff _Igb kbkl_fu *"@wmfby j¥Zalklb dhgweglh _glghc fh” _eb bbkhdjZs._
\j f_ogb jZkpKKfZIjbXEg_I\_jlv dhgkljmdpbb k gZeh  _gb_f ih hkyf kt
hi\_TklI\mxsbo k\yagbdu\Zxsbo hlkmlkl\mxsb_qZklI#iHjgalcl jdhogl ing
azZdj iedkVk o maepdbdz\evghiffge gbb

J _ameviZlu jzkq_lz f_fihdguwlbphk Z[khexlgilbf ghmjhk 1Z[e
ij_"klZ\e _gu j_amevlZlu qbke bggo &jzZ\kgidiny kbq kdbf j r _gb f

LZ[ebpZ
J _amevlZlu jZzkqgzlZ i_j\hgZgZevgh iehkdl]byf_f[jZggh]h ih
k Zplexlgtzkldbf dhglmjhf gZik_Id_

©EDbjZ K

JXkqzlgu
iZjzf |
z f

L 1l

I 1.
F. d¢
F. d¢
1 d«

~L_hjbly ©Ebjz @ ‘Bepjz |BeS 21l gg67534 0316<4a

:gZeba j_ameviZlh\ dbkéh\gigpguo jZkqg Ih\ \uiheg_gguo k bkihe
jZaebgguo ijh]ljzffguo dhifidZdke\ hopdwrpbgkl\h ba gbo ijb]h*gu ey jZ
f f[jZgguo dhgkljmdpbc k 'zkddekIghgImBjlhdexq _gb_ khklZ\eyxl| jZkq
\uiheg_ggu®B&$' 2IILFH 2 1Ijb bkihevah\Zgbb wlh]h dhfie_dkZ ijh]
f f[jZgu hdZazZeky dghevr gZijy _9glpy glj_ f f[jZgu gZf_gvr_
gZijygby \ f_kl_ijbfudzgby # k[jZgwg_ hihjgh]h dhglnijgwZ
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mkbeby b balb[Zxsb_ fhf_ gbugZiphbjl \ dhglmj_ f _gvr_dZhj_
Ibg_kdbo agZegkgblklZevige_déh ihdBaaZgZzq [gbydb_ d |_hj_Ibg_kdb
hlebbg \ ijh]b[_ khklZ\behghijy _gby \ p_glj_ f_f[jZgu ih hidh kbff_|I
gZijy _gby \ f_Kkl_ ijbfudzZgby f_f[jZgu d k_j_~bg”hhihjgh]h dt
balb[Zxsb_ fhf_glu \ FrejbahgliehtkkdhkgImjz \ ijgheh | gZ hihy_
N h mkbeby \ deghimj_
J_amevlZlu jZzkq_IzZ f_f[jZzggh]lhihhd]abdyfkdhgIngB&fjbkj_ ~*
klZ\e _gu wixju ba]b[Zxsbo fhf_glh\ \ JThjbahglZevghc iehkdhbhkfb ijh"l
dhglm highkbl _evgufb "zkNdhkigfb ihemg_ggu_ gk k_Id_

z

Jbk Wixju \ hihjghf dhglmj_ \ ijh]jZffguock$d V& $AkTDL6<6@67.0EDjZ 2
©OEbjZ K:1J2 ©Ebjz @®&$' 2IILFH 2
Zwxjumkbek ZIby[wixjwa]b[Zksfhf_gh\



Kljhbl_evgZy f_ozZgbdZ b dhgkljmdpbb

GZ hkgh\Zgbb ZgzZetaglhykmkBebc \ hihjghf dhglmj_ fh gh k*_
glh dhfie @kEbjZz ©EbjZ K:IJ 2 ©EbjZ ©%16<6@67.2Zx| \hafh"
ghklv hij_~ e _gby mkbebdhgImiphAighkfi\ _ggh gZb[heod jébad \uy\
e_ddm odjlZjm jZ[hlu f_f[jXbgluodf

J amevigdke ggalgzlh\f[jZzggh]h ihdjulby k |Ij _fy \ZjbZglZfb hi
dhglmjzZz gz k_1d_ jda[b_dk¥Z\e gu \ IZ[e

LZ[ebpZ

J _ameviZigzjzZk _j\@B&vgh iehkdh]h f_f[jZggh]h ihdjulby
k ihzleb\uf hihjguf dhglmijkihjha gz k ild_

JZkqzlgu_©Ebjz |a©FPIZ Killg gg75ga) OEPIZBES' 211 g6 gapp7.
1Z1Zt_IV ED T EK. | FD' [ FK: FD' FD' FD' FD' FK:
Lbi dhg
z f
> f
lij d 4 4 4 4 4 4 4 4 4
1h d 4 4 4 4 4 4 4 4 4
Fij dG
Fh dG 4 4 4 4 4 4 4 4 4
1PI FI
Lbi dhg
z f
> f
lij d 4 4 4 4 4 4 4 4 4
1h di - . . . . . . . .
Fij dG
Fh dG 4 4 4 4 4 4 4 4 4
1PI FI
Lbi dhg
z f
> f
lij d 3 3 3 3 3 3 3 3 3
l1h d 3 3 3 3 3 3 3 3 3
Fij dG
Fh dG 3 3 3 3 3 3 3 3 3
1PI FlZ

gZeba j_amevliZlh\ ihdER&€eggaglh j amevlIZlu ihemqg_ggu_ dtf
©Ebjz OEDbjZ K:1®EDbjZ CP$675%330©03$16<6@6.2 dZq_KkI\_ggh [ebadt
djZzg_ _ ihemqidgjgsf |jzf gzZijy 2gghjfbjhggh]h khklhygb@J>amev
lZlu jZkgzlh\ k bkihéwva&$ZggbLFH akh\_jr_ggh g_ khhiI\_ITklI\mxl| jZ
\uy\le _gghfm oZzZjzdl_jm jzZkij_~_ e gliysmdibe& Y Zigjhc f _f[jZgghc
dhgkljmdiphb*Zeorg f g_ bkihew&WjEejh\* gbb |I_klh\uo jZkqgzlh\
ljh]lb[u p_gljzZz f_f[jZgu ihemqg_geawahl\pgjihkjAffguo dhfik\ dk
©Ebjz ©FbjzZz K:IEEDb|Z ©B67.2€1$675%4hlebglkyg_ [he_ f gq_
[jh]b[u dhglimj&mq_g\gigh]jZffguo dhfie GkZjZz 2 ©EbjZ b a
CLl$675%1 ©0%16<B8™ebqzZxhy Zijbbkihevah\zZjghhpzffguohfie_d
kh\©OEbjZ K:1J 2b©67.fZagbpZ m\_¢hyhBha
FZdkbdZgu_ijhfuevmkbebykl\mxsbh_j ~"bg_ hihdgdiglmjijb
bkihevah\Zjgbjlizffguo dhfid\@EbjZ ©EXbjzZ K:IXPEDbjZ ©67.2

©%16<6RBRlebgzZebkv ~jm] Hll ~frh]Z Z ijb bkihevah\zZgbb dhfie_
CL$675%4jZagbpzZ kédykdZk FZdkbfZev@adb[Bxsb_ fhf\lg|b]jzff
guo dhfie ®IEHDQZ bGEjZ ©EDbjZ K:1J 2©67.%0%16<63ebgZebkyv

hi N h ljb wlhf fZzdkbfZevgu_ ba]b[Zxsbhemlgf_gdu_ dhfie_dkh
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CL$675%4 ij_\urZeb hij_"_ezjwlbfbrdhidkeZfb agZq_gby balb[Zxs_]h
f glz "hjaWwd\b\Ze gdd@ujy gbhemqg _ggu_ jZkkfhlj_ggufb dhifie _dkZ
ebgZebkv hl N h

ljh]ljZffguc dhfie©BkjZ b®EDbjzZz K:lORdZazoehjhr__ khhiI\_IklI\b _
j_amevlZlh\ k j_ameVijZifZdh]hfiehdkZ$16<62uqgbkebl_evguc dhfie_d
Cl$675%2ihal\hebe ihemqgblhv gigZg kkhhI\_IklI\mxsb_ ~_ckl\bl_evghc jZ
kljmdpthhgZdh \ jZfdZo jZkkfZljb\Z fhc jZkqgzlghc fh”_eb gbke _gg!
guo iZjzZf_ljh\ kms_klI\_ggh i¢bam@dedkZihemqg_gguo \ ijh]jzffghf dl
ie_dl©$1662+~h Janh h]JZgqub\\hafh ghklv _]1h ijbf_g _gby "ey jZki
[JZgguo Ikdkk ih"Zleb\uf dhgdmglbkebl evguc @61&i$“i_gzl_l< ihal\hebe ih
emqgblv “hklh\ _jgu_ j amevIZIju hfbljjiZklgkkd ebg cghc f _f[jZgghc d
kljmdpbb thg | bkihevah\Zlvky "y hikwgalkbkl _f

J amevlZlu jZzkg_IZ f_f[jZggh]h ihdjulby k ih*"ZlebWagdbglmjh
k 1dZo jZa[bGgbhhgghklv gbke _ggh]h fh™ _ebjh\Zgby f_f[jZé&hguo dh
NZleb\uhgimjhf [hevrh_\ebygb_ hdZab\ZghyleypgZgd&m\klI\bl hevg
klb j _ameviZZla\bd gbx k_Idb dhg_gguo we_ f _glh\ jZkqg _lu [ueb ijh

gufb k_lIdzZfb jZza[bi_gby1l Tbh 1 :gZeba \ebygby k_Idly gZZa[b g
lhgghklgbke _ggh]lh j_r_gby \uiheg_d ©&y ah®dif@eEdkDh Fhlhjuh_
dZaZeb ih&@ghkld _ggh_ khhiI\_IklI\b_ jZg__ ithemqg_gguf™Adqgtd h gZi

jh\Zgghf khklhygbb f _f[jZgguo ihdjulbc gZ ijyfhm]hevghf iezg_ Kk ie€
Imjhf b ghdb_ dzZq_kI\_ggh__kbhaVZklgbibggufb @Djhf_ IhhHz
wlb dhfie_dkbhapx!l fh* _ebjh\Zlv kbkl_fu k dhgkljmdlb\ghc g_ebg_c
oh”bfh ey jZkqgzlZ f_f[jZgguo dhgkljmdpbc k nhjfbjm_fhc gZ f_f][j
ieblhc 4<elZb ij_"klZ\e _gu j_amevIZljZ kdkldh\gpdigZaguo b _IdZo jZ
gby Djhf_ gbke_~Zgguo ij_"~klZ\e_gu wdkljZiheypbhggu_ agZq_gb
f Ijh\ > @ hij_~ _ezgguo ih j_amevlzZIzf jZzKqzlhl gE kildZo
WdkljZipby \uihegy_ Iky k bkihevah\Zgbdhfbag\wZ&pbpoo> @
LZ[ebpZ
J_amevlZlu jdkbhzelZzZdkh$16<62j\hgZqZehighkdh]h f f[JZggh]h ihdjulby
k ihr"Zleb\uf hihjguf dhgdmljihdogiZZza[bigbyl )

Lbidhglij.‘]Z.kquu— ©$}6<61 ©$}6<61 ©$}6<61 ©$}6<61 WdkljZiheylpby

iZjzf | i i i i >
z f

;) f

1ij d 1 1 1 1 1
lh d 3 3 3 3 3
Fij dG

Fh dG 3 3 3 3 3
1PIL Il

z f

;) f

1ij d 1 1 1 1 1
lh d 3 3 3 3 3
Fij dG

Fh dG 3 3 3
1PIL Il

z f

;) f

1ij d 1 1 1 1 1
lh d 3 3 3 3 3
Fij dG

Fh df 3 3 3 3 3
1PIL Il
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LZ[ebpZ
J_amevlZlu jZkqzlZ dhEbgZdkhf\hgZqgzehighkdh]h f f[JZggh]h ihdjulby
k ihZ2leb\uf hghjf dhglmjhf gzZjkaldZgbly ) )

. JZkqzlgh ©OEDbjZ |20CEbjZ |20EbjZ |2GEDbjZ | aWdkijZiheypby
Lbi dhglmjf sz i i i 1 5

7 f

>

1ij d - - - - -
1h d b b b b b
Fij dG

Fh dG b b b b b
1P Il

7§

>

1ij d - - - - -
1h d b b b b b
Fij dG

Fh df b b b b b
1PDFI.

7 f

>

1ij d - - - - -
1h C b b b b b
Fij dG

Fh dG b b b b b
1Pl 11,

GZ jbkij_"klzZ\e_gZ koh”~bfhklv j_am2M Ebhh\& gogdkf agZq_gbyf 7
jZaguo k_Ihd jZa[b_gby

Jbk Koh~bfhklv gbke_gguo j_r_gbc \ aZ\bkbfhklb hl k_Idb jZa[b_gb
ijb bkihevah\Zgbb d ©$16< E iZ Z dhg \ijbZzZ
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Jbk hdhgqzZgKoh”bfhklv gbke_gguo j_r_gbc \ aZ\bkbfhklb hl k_ldb jZa[b_gby
dhfie_dicd16<&@©EbjzZz [23dhglmjZjbZgl dhgimjZjbzgl

MklZgh\e gh qKkAXIjb)Z fu_ iZjZfZijuzggh nhjfbjh\Zgghlh kh
klhygby ~ey \k_o \ZjbZglh\ hihjghlh dhgimjZ k jhkImi\]reblhbuzZklkegb j



Kljhbl_evgZy f_ozZgbdZ b dhgkljmdpbb

hrgzZdh ijb kildb \ur_ m\_glbg iZjzZf_Ijh\ klZgh\blky f_gglh &lgZdbfuf
k\b”~_ | _evkI\h\ZkVbh_YHbb g_h[ohftb\fgh ] goghklb jZRWMyzIhgZ k_Iid _

ihemgzZxlky “hklZlhggh ijb_fe fu_ j _amevlZIluZgb kgh]gghfifphu ¢Zdklyizl Z
ie_dk@816<®HPOEDLjZ "y \k_o |bih\ dhlgllfuzp _gljZjZdgl hlebgzZxlky
hl wdkljZin&lgjgh]h agZq _gbyikhhevgZy kbeZ \tkhj "Wg\b\Ze glgu _

gZijy _gby \©OM 6<62"h \ IDEEbEg &z h HklZevgu_ j_amevliZlu
gbke_gghf jAldqhfle _ddEbyg 2 1Zdb_ dZd Jhjbgahgigelb[u k_j_"~bgu hihj
ghlhhdImjZlebglkygZ =+ bal]b[Zxsbc frRf"IgI ijh*hevgh_ mkbeb_ ¢

hihj_ dhghkmjz GZb[he__ kms_KkI\_ggkyipdewbizc k\ IldDO©$16<62
]JhjbahglZevighdb[d k_j_ ~blgihjgh]h dhgdmtz ijh*hevgZy kbeZ gZ hih]
diglmjZ =+ bal]b[Zx6bf _glu \ dhglmj_ hlebgZxlky
ljb k_Id_1 \ hlebgbk Idbh gZ[ex"Z |Iky azZf _Igh_mf_gvr_gb.
gbc \ugbke_gguo agZdjdalhe hhwdkdaloqzlgu_iZjZ%_ [jUZevgu I
j_f s _gby f f[jZighbevgZy \kb@E hlebqgzZxlky g dhtgZ HklZev
gu_ iZjZf_kjuklZ\eyixh"hevgZy kbehdhjZo dhigiimjZ ba]b[Zxsbc fh
f_glx”h ]hjbahglZevguf $ jgby hihjghlh #dhlylmjZ 1Zzd wd\b\Zz
e_glgu_ gZijyx"tby
Ke "m_| hif_IbwdkdjBihebjh\Zggu_ agZq_gby iZjzf_Ijh\ ijb bk
dhfie dl@1$16<603©EbJZ hl@bgkky*im] hl *jm]Z g_ [he__ qlh gi"
I _j° ’\ZlZ\ghp_ggthv ihemqzZ _ fuo wlbfjb amhéielZzdRY fb
HilbfZevguf \uféyjZdlbg_kdbo jAReylHky k _1dZ jzaif _jhf
<u\h?uGZ hkgh\zZgbb ijh\_~zgguo gbke _gguo jZkqgzlh\ f_f[jZgg
[ueh mklZgh\e _gh
<ugqbkebl _evgu_ dhfEEbdXu ©EbjZ ®Ebjz K:l1J2
CL$6B%12 ©$16<6® fhgkljbjmukhdmx lhgghklv ijb jZKkdzmglgud dhg
kljmdpbc k Z[khexlgh “zkldbh]dhmdmihd gbke gguo jZkqzlh\ ijb bkih
gbb mdzZazZzgguo dhfie_dkh\ g_ iBQWSZRIILFH 2@hdZaZeky fZeh ijb
f_ gbf "ey jZKqgf[ljZgguo kbkjbfbkieah\Zgbb wlh]h dhfid[dkZgilj&]
f f[jZgu hdZaZeky ¢glxevr_ gZijy _gby \ p_glj_f f[jZlqywZ Z \
f kl_ ijbfudzgby f _f[jZgu d k_j “bg_ holgjgh]ybdyZgImjZz gvr _
mkbeby b baﬂ)b[ZIx{s glu \ ijhe_| hp\g&hkimj_ f _gvr_*gZ | _hj_
Ibg_kdbo agZq _gbc
ljb fh~_ebjh\Zgbb f_f[jZgguo ihdjulbc k ihAZleb\ufddhglmjh
g_kI\_gyhklih\ _jgu_ j _amevlZlu [ueb ihemq igh]jkfigtitos dhfie dkh\
CEbjZz @GEDbjZ 20OEDbjZ K:1®$16<%6C67.2
ljh]jZffgu_ dhfieOBKWE<6B@EDbjZ O©OEDLjZ K:lihFa\heybd™ eb
jh\Zvijhp _kk fhglz Z k mq_Ihf dhgkljmdlb\ghc g _ebg_cghklb \dexq:
gh\uo we_f_glh\
ljb \u[hj_ k_Idb jza[bjhdpZffgubfde dk@8B16<6POEDbjZ a
gZbemqrb_j amevIXlky*hjlli]Ef g gbb ki Idb
<uf[hj hilbfZevghfhjgZk Idb jZa[b_gby y\ey |ky dexq_\uf nZdlh
i_g_gby \ukhdhc lhgghklb b jZkihegZdevgdbly \ugbkebl _evguo j_km
goke _gghf ZgZeba_ ih"hgyo aiZkag

‘b[ebh]jZnblyc kdbkhd

E A~ g << OmAydk\ H[hehq_qguimdipdhk \ kljhbl_evkI\_ | _h
ijh_dibjh\Zgb_ dhgkljmdpbb ijhZfjt\jZkgLM k
2j f__ V1 = 1Ijhkljzgkl\_HebklhAgd f IZeebq kdpbmHgkljm

djulbc EK< k
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Dhe_kh\ : B Hkgh\u dhjfZlkghVkb jbg_\uo \bkygblgZlyguo
klZevgdilogkljmdpbigulbc [hevr_ijhe_Iguo &M gibjh "CGGKM Kk

%DKUPPAXVWDLQDEOH 6 WUX8Q/XYUHHIWDWQ® G P4 X LOGH Q6 XH

S

6KHQ =KDQJ*XRt 'HSOR\PHQW VLPXODWLRQ RI PHPEUD
HODSWRLV¥WILR &K PHWMKH ] DURDBRYBIBEBFKDQLFDO 6FLHQFH D
RJ\ IR® + 3 x *

=HOQJ =KDQ®J/RDMBSHQW HHOIFKDQLFDO %YHKDYLRUDRIQAQHPE
WV (IITHFW RM MIXYHL RWD WL B REHM Q H ReXNWRCFAVR T ODWHULDOV L

1R ‘2, $6&(07

NZjn_evBF Qbke _ggu_ bkke jZhAEwg ijyfhm]hevguo f_f[jZgguc
g e _cKljhbl _evgzZy f oZghdkhbjmZkgbc K «

Q_kghdh\ FbeZceh\<<_Ih”"bdZ hij_"~_e_gby Ijhlmhfhyt ykh
f f[jZgguo gZijy _gbc \' | _glh\hc h[hehqd_ Zjhqgh]A2bdZgh]Bahkklb
mA~ZjkI\_gghlh mgb\_jkbl 1Z <« K

&KHQRNRY PLEKDLORYRDPHDWRKH LQIOXHQFH RI PDWHL
WKH VWUXFWXUDO EHKDYLRU RI D IOH[LEOH URRI ZLWKLD SRO
ODWHULDA&yZ @R 9RO

'"HPFKRVQ $6PDNRY \BMY¥HDUFKRPPHWULF DQ®GR@HRWP DRAWL
$ZQLBWUXFWXUHYV ODWKHPDWLFDO DQG FRPSXWHU PRGHC(
9RO | &

B[jZ]bfh\ : Emklh\ :Fhdbg GWdki_jbf _glZevgh_ b lmbke gg
ke _"h\Zgb_ gZijy_ngpiid\Zggh]h khklhygbkdhcogdbgfigh kbhhtjgZ[h
l1Zxs_c¢ \ khklz\_ kljhbl_evghc dhgkljmdpbb \ nhjf_ ]bi_j[hebqg_kdh
fure _ggh_b ]Jjz'"Zgkdh_ kljhbl <evkK R

?j_f__\1 = L_glh\NiZgd_"ey h]jZz ~"Zxsbo gtagkhje¢jdIbc gz*
ljb[mgZkbZ~bhgh\ lighfggh b ]jz"~Zgkdh_ kljhbl_evkl\k <
OLORaHYLO 9 ODUFKZL VNL - /XFFKL ( 6WUDIRU $QD

3KRWRYROWDLF ,QW WRIDPMIQRA) L @ XAXN.DRYD DEY.D LW\

+HJ\L ' 1XIPPADO VWO\WLELRAXBORKWHG PHPEW D ® FHWXRIR
9RO <

"\X]JKHY 1 $ *XVHY ( ( 3RUWQRYOQIQDXHQEF®RYENRWDG L2Q J
RQ 3K\VLFDO DQG GIHFKIDHQL)RDE KBHREUXGW 6WHY 0 HFK®W L F\

9RO @® 3} ¢

XVWRY $ORNLQ 1 $ ,EUDWHPRXYQLFDO SURSHUWLHV RI
IDEULFY NG MQBGORWHQ VEVOWXWWXWNO 0HWEUQ@HM QDWLR Q|
HOQFH RQ 7H[WL®H @RPIENWIEQ H GOUXGEMNILLKQM HU ( x2xDWH
0 QFKHQ *HUPDQ\ =

7RVR 6 &KLYEBQWRULW] UWP®FH Rl WKH &RQWH[W IRU
OHPEUDQH 6WUXFWXW HWWPEBDWQHBWIQODWLRQDO &RQIHUHQFH
SRVLWHY DQG ,QI®DWBE ®% O X PWHKUHY x2XxDWH % x.U|[SOL(

Bx =
DZgq_eb<G;Zlh\ | : >jh[hlJ>&@ah\Zggu_ f_f[jZggu_ h[heh:
jZkg_l ijh_dlbjh\Egb_"bgb :KE k
6RQJ + =KX + % 6WXG\ RQ WKH .H\ 7THFKQRORJ\ Rl OHPE
LQ 6KDQJKDL :RUQGHGSRDWHGYDOWRE®@AVHDBPK =+
Lmkgbg :IhklZjgZd F _4<[jZggdhgkljmdpbb hiul ijbf_g _gby b
ki_dlb\u jZza\blby <_klgbd F=KM L < K

Lmkgbgl: LmkgbgXQbke gguc jZkg_ | f_dhdkglgmalpbc Bgl |
g N kigbd <he]=:KM« K
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J _dhf Zgpbb ih ijh_dlbjh\ZgBgdgué[ihdjulbc gZ ijyfhmepdgevghf i
Ney j_dhgkljmbjm _fuo a*Zgbc b lorabkm b ghéPGBBKD bf. Bmq_
j_gdh F
?j_f__\* <ebygb_ ih~"Zleb\hklb hihjghfIfpZdlgd@djZ jf jZkij_
N e _gbg imkbebc Kljhbfl_eXgBgzZ b jzkgq_| khhjm  _gbc % < K
KZevih?"hjb F > Qbke_ggu_ f_IFK"uB\a\W dogghk | jelyl
F

SHIHUHQFHV

JHGHQ® .KXG\DMRBKHOO V@ UFRFOVXWHW W LR @ WWKHR U
WXUHV FDOPSOBDWPERY H]678 S

(UHPHHY 3 * 6@PMHW®MMKDO VWUXFWXUHV RI FRDWLQ
RI WKH $VVRFLDWRA G ®IL YRHROQMWUSKFW L

ROHVRY)XQGDPHQWDOVG?FM/O(FF—D(ODVRD(RA@D@QGRFG—IPIGJ@
VWHHO VWUXFWXUHVSRQ ERDOIKOQIYVRY DFDURG 1*$68

%DKUDPL $ 6XVWDLQDEON 68\QULYEM XU ¥BY REMYBXL O G L .

BKHQ < =KDQJ - ORXRH®QWHWBLP X0 DWHRQVRIXFEMWXEWHYV ED
WIS®DVWLF EHKDYLRU SDUDPHWHUL]DWLRQ RI WKH FUHDVH

9RO + X =

=KDQJ < 4&KMIRO®IBESHQGHRWQALFPO %HKDYLRWRUDE® K UIX

WV (1 HEWBERDWLF %HKDYLRUY RI OHPEUDQH 6WUXFWXUHYV
1R '2, $6&( 07

)DUIHO DXPHULFDO V@XGABY RH REFDVDH SHWHRY PHERD
DQG FIDOWFIXRQ RI VW WRFNSX WH V

&KHVQRMNRYISNKDLO® RYHWKRGRORJ\ IRU GHWHWP RQLQJ
PHPEUDQH VWUKMGHW\BE /G @W FV K HDGORJ]R HRWX &D & X IRY HQ |
YHUHWNDN 9RO R 3S +

&KHVQRMRYO&ENKDLORY 9 9 'ROPDWRY , 9 7KH LQIOY
WKH VWUXFWXUD B[ EEED YILRRRU RLREK D BRYKMHODPH,QIRUPDW\N
ODWHULDayZ @ 9RO

'"HPFK\VK\Q $ G6PDBIRWWDNODFK RI *HRPHWULF DQG ,QIR
$ZQLQJ BWUXFWXUHYV ODWKHPDWLFDO DQGF B PSXWHHUF HPR
9RO | 2

J EUDJLPRY XVWRY $NI$Q DR$ ([SHULPHQWTD®D DQ\GX GX R]
VWUMWWYDLQ VWDWH RI FRDWHG WHFKQLFDO IDEULF RSHUDWL
K\SHUEROLF SDUDERORLG ,QGXVWUR®® PQG FLYLO (QJLQHI

(UHPHHY 3W*PRARBGUDQHYV |IRUNVKXQFHYRR/ILBOR YABUXB W W DI\

,QGXVWULDO DQG FLYLO3BQILQHHULQJ 1R

OLORAHYLU 9 ODUFKZL VNL - /XFFKL ( 6WUDLQ $QD¢
3KRWRYROWRQ A QQWXLIONWD Y LEROWPDLO®ELOLW)

+HJ\L ' 1XPEWMWDELOLW)\ DXQDIRYIWHG | PHPEKUDQH URRI

9RO | 3%

"\X]JKHY 1 $ *XVHY ( ( 3RUWQRYOQIQOXHQERYRINRINID P F ¢

RQ 3K\VIGFDAFKQQLFDO 3URBE P VOHIPE RD TH LB FEN VR | 6 R
9RO QR 3j ¢

XVWRY $ $ ORNLQ 1 $ ,EUDJLPRY $ 0 OHFKDQLFDC
IDE UL W X0J GD OD PLARGE R ML O HEXWWWXW B O OHPEUD®MHYQDW L RW B Q QW
HOFH HRQVIZOH &RPSRVLWHV DQG HGDDWMD-EWDH GIWHWX KWW B W H
0 QFKHQ *HUPDQ\ =
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7RVR 6 &KLYEBQVWRWLW] . ,FRSRWMHD @ RYWH [WVRLQ RI \
OHPEUDQMWAWHIX  6WUXGWWX U WGQWHPEQWDWLRQDO &RQIHUHQF
SRVLWHVY DQG ,QI®DWBE O% WX PWHKUHY x2XxDWH % x.U|[SOL(
B+

DQFKH®OL %DWRY' BRBRW ' < ,PSOHPHDHVWIGHPKNE FDO
GHVLJQ DWG XHRNYRRZ 3XEOLVKLQJ +RXVH RI WKH $VVRF EXL

BRQJ + HKX6WXG\ RQ WKH .H\ 7HBKQFRIR BVWRUXXFWEUB R
LQ BKKIDQ :RUOG ([SR IGLIDMFIBEVERWD K B+

7XVQLQ $ 5 3RVWDUQDN 0O 9 OHPEUDQH VWUXFWXUF
RSPHQW SURVSHFWV % XBOHWLGRI H*68

7XVQLQ $ QL QBXM XPHULF D QD FIDIOFFKKPBDUNDLERH ¥ QUQIIXFMY E X E
OMLQ RI 9ROJ*$aR 3

SHFRPPHQGDWLRQV IRU WKH GHVLJQ RI PHPEUDQH FRI
VWUXFWHE BRIGOGWQ X F\WRUUHVF WESS BEBHOSWXEKHURBBRR UDO
SHVHDUFK ,QQRM¥IREXW H

(UHPHHY ®IOXHQFH Rl WKH SOLDELOLW\ RI WKH PHPEU
EXWLRQ RI HIIRUWV LQ LW Q G&RIDY RMXOCPMLLARG) FPIHVERED & E AKX DH V

6DOYRGRU 0 O1RAWWIRFIV LQORQBRAHBXEQUVKLQJ +RXVH
ILWHUDW XU K5

180(5,&$/ $1$/<6,6 2) 0(0%5%$1( 6758&785(6
86,1* 02'(51 &20387%$7,21%$/ 62)7:$5(
$ 5 7XVQLQ *UDFKHYD

ORVFRZ 6WDWHRS @I YHDYHWULQJ
5XVLD ORVFRZ

'RFWRAMHRKQEEBQFHV+BDRBIRI WKH '"HSDUWPHQW RI OHWDO DQG 7LPEHU 6"
'LUHFWRU RI WKH ,QVWLWXWH RIW@GXVWULDO RPAVEAWQ ODQOUARIHKUUR J
*U D G X YWEH Q VWH KD UQKHHR 1 OH W D O O&\W WD)QFG & IURHBVH U

HPDINOHWULQFDW #\DQGH[ UX

,QWURGXFMWERQQH URRIV DUH ZLGHO\ HPSOR\HG UXF \MRUDIDM GRIL\Q HR
OR@3$DQ EXLIOM\LRUM FFRPPRQOV XMHM & | LFOR W HRHS38 M SFRW W KLELWLRQ SDYLO|
DQG RWKHU VLPLODU IDFLOLWLHVWRKHYEW WDMHRW RPIHNL R LILI® KRN KRVOI
SRUDU\ FRQVWUXFWLRQ SUDFWLFH

ODWHOV DQG 0K K RGMK\GN ILIDW HV MAKHRD S\SKOH. FREO® ZLQJ FRPSXWDW
DJHV IRU WKH DQDO\VLV RI PHPEUB®B5VWUXEMWXUHV 6/&5%$ 21ILF58 1
75$1$16<6 DOBG. 7KH UHO L D¥XQW®WNVWRERN DULHMH G U H RPRWR R N VADU/RRE WZ HEV\QHFE RADKU
FDOFXODWLR QS ORI Q PHW BEWIDADHWA ZRWK ERWK SHUIHFWO\ ULJLG DQG IOH]I
DQDO\VHVGDFRFWREMRIHEF QRQOLQHD U LWKS TRHIW. @ ROCHIIFUA RO H.[Q WIHWLQAD\O | R
EXWLRQ ZLWKLQ WKH PHPEUDQH DQG DORQJ WKH VXSSRUWLQJ FRQWRXU

SHVXOXPWHULFDO VLPXODWLRQ UHVXOWYV D UHVEUBIVH GWHIG | RWH PLHEPCEH
FRQGLWERBRSYDWDWLYH VWXEMEZMHFRDGEFMWFS® FURVY GLITHUHQW ILQLWH
GHQVLWLHV i i T DI RQ WK QXPHULFDO ILQGLQJV SUDFWLF
OWHG UHJDUGLQJ WKH VRUMWIBEE R R X VRD WIKROIDIE HO /W IRWEX AW XUH DQDO

&RQFOXWHR@®WVRGHOLQJ PHPEUDQH URRIV ZLWK XOB\WH @ & RMHDADEK
ZHUH REWDLQHG XVLQJ //5%$6$35,55$675$16<6 D@B. 7KH FDSOVLIRQLWH HOHP
PHVK GHRWIMKLY W\SZDRIIBROQOG\WRVEH 1

.H\ZRUBMPEUDQH VXSSRUW ERXQGDRPHM QLR K RIQ@®IPGIQIU P\M V KI L QH.\
W PHH W REER DIS SURD WL R Q
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M> D

HP?GD: <EBYGBYCKFB?KDHH<HA>?CKL¥XB
G G IJY@TGGH? KHKLHYGIBRIGH=MAE
KL:EVGH=H D:JD:K>:GBY

:Q _jgy_\D < FZjnbg

Hjeh\kdbc J]Thkm~Zjkl\_gguc mgb\_jkbl]l_IgbhfAZgh B K Lmj
Jhkkby 1 Hj_e

DZg” |_og ApZch@ch_~ju ijhfure_ggh]hZigKdh]h kljhbZ evki\

I_e WDLO &KHUQ\HY #\DQGH[ UX
Dzg™ |_og gZiZeh_ "kigphbl_evguo dhgkljmdpbc b fZl_jbZeh\
I_e HPDIRDUILQNLULOO#\DQGH[ UX

<uiheg_gh I\_jgHhl_&avijh]jZ&EROLGZRIN Ve _f_glgh® €bjh\Agihh]jzff_
S QVANWiIihjghlh maeZ dhehggu kkihgvglillylha oA k_ckfbq_kdhdkihkald]h
ba\_"~_g jzZkqg_l gZijypwagbdh Fblidt kahkke Zgbyg_kmsbc Hhghiguc kghe dZjdZk k
dhelg@fb kiehrgh]iZVibhH]lh kgbgy n_jfZfb ihdjulby °“_kldbfb mbhgzZdbekbggrkgnmg"Z
f_glhflj_~f_| bkke_"~hgZdphw _gf@hnhjfbjh\Zggh_ khklhygpbbdhigklg mjdd makgg u
k nmg~2gfhf klZevghdBk@Zijjb k_ckifbdhkdé_clkIkb kih ijh_diXgjhy] :2_j Khqgb
[Zeevghklv ih Fgdgzljh\_~ggh_ bkke_"h\Zgb_ijhédeiekdihkggm >hp_gdebwyb
k_ckfbg_kdh]lh \haZg&k]ybgggh_ khklhygb mé&ikljfidnph]h kdZjjdZ ]haylbdgh\_gbb
Dhk\ggmdZazZzdghaglgmxjh[e_mp gdb j_amedHgliwb_f_gllyHh”_ebjh\RZghky I¥
ahgZo dhgp_gljZpbc gZijy _gbc

Dexg_\u_ kehiZjguc mB_¢*hl_d&évgb dhgwegh_glgh_ fhrgbblhtkfbqg_kdh_
\ha”_cklghzijy _gby

<\_ " glK_ckfbg_kdR_cWklab__amevizl_ a_fe_Iljyk_gby fybay_ Iky
hkh[_ggh hiZkguo y\e gbc b hdZau\lZ | keh'gh_ "bgZfbqghkidi_\ha”
"_gby @ ihke_"gb_\]Jk¥wab k kgckdiEdIb\ghklkxfgh]bo jgZibgbfz
gbd "gdc | _ifh\ur _gkh gh hiflvlmgZs _gb_a_ fe Iljykfgdld gz Dz
fZlgblm~hd KZoZebg h"hf jZgta fe _ljyk _gb_\ Lmjpbb \ ]h-
fZlpIm~rhcb Kbjbb k fZijgblkzfh]lh kbevgRE]h dhglgeimqgzb

Ih ghjfzf >N @Zkq_| dhgé&pbc dphhEgbc a*Zgbc b khhjmb gbc ]
jm_fuo ~ey kljhbl _evkI\Z \ k_ckfbg_kdbo jZchgZo "he g huihegyl
[u_ khg_lzZgbahmZKkmq_Ihf k_ckfbjgn&dh & gkfbqg_kkda” ckl\dly \
Ayl N\ khklzubkdHggbc gZidgmaha”l\bk ijb jZzkg_I|_ gZ dhlhju_ bkoh”g
kfheh]bg_kdhc ozZjzdl_jbklbdhc jZchgz kljhbl_evklI\Z ijbckjtogdlbjh\z
ghklv hpZgfily \ [ZeeZo

< gZmqgmpebdZpbyo ihlee INgpog fipzkkfzZljb\ZxIkygjgw\db
ijhku k\yeqw_k \wihgb jZkqg_¢§Z k_ckfbqg_kdh_ \hma’k ockkdfibklhcdhklv
JZkkfzZljb\Zkdleebqgu_ thdohibkZgbx k_ckfbg_kdhc gzZhmadbkbjzfh™ el
[hlu dhgkpjlocd bem@hijlkkuZgZebazZ jdiigkguo j_r_gbeé¢ b+ b @

P_ev jZ[kbiZz dhgdhflijbf_jjh\_kldpbke glbkke ~h\Zgb_\ebygby Kk
kfbg_kdh]h \ha”_ckl\by gadiihgggh]h d2Z2jdhkod

IhklZgh\dZ aZHjagdl bkke_~h\Zgby "glkimsebclguc klZgddlkc dZ
jbk k dhehgddémrigl\mIZ\jh\hph &kbyD ih=HKL J n_jfzfb

< Q_jgy\: FZjnb® <
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ihdplbyih kjbb "_klidbfb maezfb kh_"~bg_gby dheHygj&kZkmg":
hghijhe Igug] jz#& fijhe_ 4+ f \ukhlZ dhtehdd_klh hji dlbjhdby
] :*e_j KhdBEeevghklv ih FjgZbhgZ @

>Zgguc dZakaikzljb\Zeky \ ij_~ums @\jdhhhjhc ijh\h”kkehkv b
"h\zZgb_\ebygby k_ckfbqg_kdh]wah&a gddkK\pnydepbk| j g _\hg _djgh
we f_glghigzlghfd_ebJzZkqg_I| \uihegwedkZIb\ghc f_Ih”lgd cogib _d
ljZzevguf f_Ih~hf ijb dhlhjhf jZkg_lgu_ agZg_gby mkbelbg \kdhgkljm
gZ]jmadb \ugbkeyxlky ih khhl\_lklI\mxsbfcrxhpgfld@eehZghbemqg_gh
b "Z&khz\g_gbhaglxdbo whnbpb_glh\ bkihgvaem&gb gHZj@&bqdu
nZdljzZf>@[ueh mklzgh\gllg hdheh weaZijglhlbgbud gZ hkgh\gh_
khg_lzZgb_ gZ@matud*_j b\&ZKklij_\ur_gb_f dipwngbh\ bkhhZykyh
D + Hp gdazZzijy _gghkihklhygby himaed\ [ueZ ijhbgWbjZkkfZl
jb\Zz _Iky \ gzZklhys_c jzZ[hl_ \ijithe@ gb_ jZ[

Jbk H[sbc \b” kiZevgh]htZjdz@Z

lj_ ~f | bkke_"h\Zgby gZijwippgo&Zggh_ khklhygb dhgkljmdpb
ghlmaahehgdk mhzf_glhf ijb k_ckfdgaRdbkl\bb

ZdaKk 1jZ\_jkZflhesbgZz 1jA _jKf \ukhiz ff LhesbgZ hihjghc
ieblw ff ieblzZ \ukimizZ_1I ih ff kK h*ghc klhjhgu b ipzZ\_jkuk ~jm
ijb Zlu "\'mfy gZzdez™dzfthf Ilhelsghc ff \ dhlhjbd_xlIky hl\ kjlby ih

ff ih’Zgd _jgu_ nafgflgu_ [helu

FZI_jbXlk_o we_ f xglE\ev fZjdb kh*mev mijmghklb FIZ dhm
nbpb_gl ImZkkh@Ztzfguc w k dG f Zkq_Igkhijhlb\e _gby kh]@Zkgh >

F_Ih~"bkke_"h\Zgky _r_gywaz~zZpbeh ijbf_gl\h”hl_evghjh\
]1iZff_ GROLGZR@NMWhg_wehf _glgh_ fh”_ebjh\Zgb_ & QW M @ _
L\ jA_evgZy fh® _ev maeZ dhehggu k\ MmgZzZ§Zgllkipglbjh\ZggzZy
fhr_ev k hlih[hZfihgsbg ijb\g2 gZ jbk

AZdj _ie_gb_: mklzg¥deb ih dhglmjm hl\_jklbc \ ieZklbgZo «k
\ ] tih gb'g_fm dhglmjm ~\mlz\jZ b |jZ\_jk jbk



Kljhbl_evgZy f_ozZgbdZ b dhgkljmdpbb

B jZ[hPu@Zb[he |jnmyZ]gguc hihjguc ma_e kj_"g_c dhehlgppgu k mq.
kdh\fhatkl\YkjZzkqg_lguhikbebyiibh[hking _1Zdlby d G4 dG
0\ dGf jbk + HklIZevgufb mkbepyfb 0OGfW 4 dG @N
ij_g_[j_1Z_&abddehklb

Jbk L\_jrhl_evgZy fhr_ekwgmaeZ dhldok Wdkihjlbjh\ZggZy fh”_ev maeZ dheh
k nmgglhf @ROLGZRUNYV k nmg~rzf_g&®QVAN hlih[jZz _gbesfbbh

Jbk HIh[jZ  _gEdjaie gBEQVAV  Jbk HIh[jZ _gb_ ijh"Hkebvegh B Q VAV

Jbk HIh[jZ  _gb_ ihi_j_qoghd @QVAV Jbk HIKjZ _gb_ fhf_glZEGQ\A¥hkv |
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J amevIiAHuhfhsvx bgkljmf_glzZ © BbH\WE® VkMld[b\Z fengah d
g_qgohe _f_glgmx fhr_ev \uihe®yZjiy jZdoy hij_ " ey f ihGHhlak km
ihdzazfigjlbgZkij® e _gby gZijykjZgoc Igunhikbebynidh[h]h kKkygyl

>ey gbke _gghc hp_gdbk¥fedlhkgihyhk\lta® ckl\by ggigly Zikyhklhy
gb_ hihjgh]l]h maezZ klZevgh]h dzZjdzZkZzZ iftey ]k A%ggdedtyZn\ _idgpb b
emq _dZjlbgZkij_ "~ e gby gdbkjZzkqg_ lguhikbebyflogh\ghhty 1Zgby
1 = dG 4 dGO0, dGfhba j_amevlZIih\ dZzkdqZk® #Zeufb
agZq_gbyfb \_ebgl®g MikbNlEd_ij_g_ [j_]Z_f

GZ jbkihdzaz&igjlbgZkij_~_ e _gby gZikjZkghgufikebyfhkgh\
gh]l]khg _|Zgby

Jbk J_ameykklg_ |12z
gZijy _gb@&QVAMFba_km
k jZkq_lgufb yikbeb
hkh[h]tg klZgby
k k_ckfbgq_kdbf \ha~_ckl\b_f

Jbk J_ameykkiglz
gZijy _gb&® VAM Fbakm
k jZkq_lgufb mkbebyfb

high\lglhhg_1Zgby
[_a k_ckfbg\kahlkkl\by

<u\h?uljh\_~ gghhg qgqwé f glgh_ fh” _ ehjih\igdlimhazklZevghlh
dzjdzKaiiheggh]h k IjZ\_jkzfb ihk\dfbiédemqlkleeh gudZjlbgukijZ
N e _gby gzZihg\[Zha dhehggu

Qlh[W#zZlIvrZd\ZlIgmx hp_gdm ihemqg_ggukegZigimdbdbydlaN | k
gu_dhg _qwée f gbjZzkgZtkeh ghklp gdhklh\ _jghkemqgZ jfuamegvl
lh\\ ahgZo dhgp_gljZpbc gZi@djddblddjb\uiheg bg™ gguo jZkqg_
lh\ b ijh_dlBg\ ijb g _[hevrhf hiul_ \uiheg_gby ih”h[guo |Z



Kljhbl_evgZy f_ozZgbdZ b dhgkljmdpbb

ijbN_j b\ZxlKhaebqguo ijb_bg\bdhlihjubvhlklmgZz+ dhg_qguo wa_f_ gl
wibdi@jb kj_ g ld k jZa[b bgbklybaf jbfhklb uhgkdfg jdfig _qguo we f g
lThidmdh\WIAmykv igb hlki_Zgdhg _qguc wefh g mdZazZlv ke agdxsb _
ggbyi _amevlzZl jZzkg_|1Z gZijy _gbg¢ZkgFbagufkommkbebyfb hkh[h]h khq_
k ckfbgq_kdbf \ha”_¢KIAbfZdkbfZewZgpyy _gbhjy~rdZz FIZ 1h "k
jZkqg_lgufbehkfb hkighhgghlZgby [_a k_ckfbg_kdh]h2#lZdif&eVvby
gugZijy _gihyy~rdz FlIZ

Ponh\u_ agZqgihgmyg gu \ ijh]eE®NVAMb gihkj ~kI\ _gghf gzZ\_"~ _gb
dmjkhjhf fuZfpbnjhttbdgbdzlbgg ghadUREH

< blhlk mdZazagtufgzZgbh fghaZzdexgblv qglh hihjguc miklZewhehg
ghlh dzjdakigdh _dlbjh\Zgguc gZ hkgh\gh_ khd_jZai e vyZKfimaq h d
kdh]h \hleNby ihemgdZtbl emghebq fiZhdkbfZevgaigy ghbjyrdz
\'a jZa : KB fzdkbfzZevgBijyb gijwlhifj \urzZ_1| jZzkq_lgh_\khghlb

klZeb K5\ FIZ ijb IThesbg_ihykh\ k_qg_gby>d®@erhqg uhW rdhfb
pb_glZ mkelhby jjb jZzkq 1Zo gZ ifegghlZlevguo dlthgklhjumdp>
1Z[e @) _" ev@algZgb Kkhikllz\ FIZ j _\ur_gbhjyrdZ \ pZaaZz

WIib j_amevlZliu "eymeiBAdh]klgh k ihemqg>g@eaybkl j g \uo we _
f_ glhidzjkzZhdZzax\ZgzZgbl_ewgbyglt_ckfbq_kdhgdhckl\bghlhjh_ hgh
fh | hdZdugdog kmsmbkkghklv

LZdbf h[jzajihA_~ ggh_ bkke_"~h\Zgb_ ihalhebeh ijhba\_klb gb
\ebygby k_ckfbq_kdh]h \ha”_ckl\by gZ gzZihyghdlghm Aketkhhjyobhy hi
klZevghjldzZkz ijb\hbdlgbdgh\ Zgibdmq_gguevjlZzZdm hkivah\ZI\4dkhg |
ghf h[hkgh\Zgadbh guo \Zjbgdhlhdlguo j_ r gbc hihjguo maeh\

b[ebh]jZnbg_kdbc kibkhd

R _bg B >bgzZfbdzZ b mklhcgb\lghly Khhijkm g gb_ k_ckfhklhcec

a"Zgbc b khhjmgdbkh[b_ | _gazZ I=M:K Kk
Kl Kljhbl_evkli\h \ k_ckfbg_kdbo jZchgZo F Fbgkljh
Kl GZ]jmadb b \ha”_ckl\by F Fbgkljhc Jhkkbb

HevnZlItKJ:gZeba ijh_dlbjh\Zgbghlggdghio fZehwlZ guo ijhfa”
gbc \keth\byo flbddk B\@pb bbg\ _klibpbb « K =+

["mjZofZgh®A : D \hkm h jZ[hl_ klZevguo dZjdzZkh\ fghlhwlZ ¢
k ckfhhiZzkguo mkeh\byggh KkhljgbKkI\h lobd] dln < K +

;eZr L ; _eZrh\KFK _ckfhklhcdhklv klZevgh]h dZjdZkgh]h ]j
a"zZgby \ az\bkbfhklbklimdlb\dhg hkh[_gghkl_c b gZglblmdghlihd&gh\
g_f _jaeuo ]jmglh\ Kdie kfkkjilhbI\lrevk iZlkghklkhhjm™ _gbc <
K

FZjinb® < Bkke_ _"h\Zgb_ \ebygby k_ckfbq_kdh]h \ha”_ckl\by ¢
kljZgkl\_ggh]lh kld2mghK B =hjh” ;;, \_dzZ fbjh\u_ IpyggMtukb[]jglbhgZ
ghklbfZl _jbZeuhkkgZmigzdldhgmMjze MbBf BK Lmj]_g \Z & =

Kl KlIZevgu_ dhgkljmdpbb F Fbgkljhc Jhkkbb |

6ROLGZRiMNWZevguc KK4blgEdh\ 85/ KWWIBSZRUIZNY""¥ RP
h[jZsgby

$QV\V hnbpbZevguc kZcl jZajZKWiaB8BN\ Z&Y DQV\V FI

SXE [[[ &XE [[[ "HEs hgby

>hjhglkg<s Jh]Ze G :J_cafmgl :yZeba dhge gglylguo hp_ghd
gZijy _gghlhkygby kbeh\ujondpbkllikgp _gljZlhjzfb gZijy _gba Kh\j
gu_| _ogheh]bb Kbkl _fguc ZgZeba Fhe¢ _ebjK\Zgb

Kl Kljhb_evklI\h \ k_ckfbqg_kdble EZ£dyZjébgnhjfk
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SHIHUHQFHV
6KHLQ $QPLFV DQG BWWEBMNBMWYQ@®/XULQJ 6HLVPLF 5HVL

LQJY DQG 6WUXFWXUHYVY 7H[WERRN 3HQ]D 368%6 S
6HW Rl 5XOHYV &RQVWDXEMILVRRQLF $UHDV ORVFRZ OL
VWU XFB3\RAQ RI
6HW RI 5XOHV /IRDGVPBOQB®WRVFRZ OLQLVWU\ RI &RQV

5XVVLD S

20IDWLSDDBIVWKH GHVLIQ RI VWUHIENCH VLV EXXFAMNQUBEND) FEI X
VHLVPLF FRQGRWDWRQRQV DQR ,QYBSWRHQWYV

$EGXKPNQ RY $W K K ISR PIDRIFVWHHO | UDW RV \ RA XROOMW R J V
PLF FRQ ®RGIHRIZN &RQVWUXFWLRR DQG $BEKLWHFWXUH

%HOD$ K BHODWKRMLOJPVAE VWD QHHRAHDEOWEHKH@® GLQJ GH
RQ MWUWXFWXUDG WHENMS@AHY PMIQSHUPDIURVW MRV K TR@UNGHHHH UR X
LQJIDIHW\ RI 6MRU X FW3XSJ BV

ODUIL® 6WXG\,RIOKHDFH RI 6HLVPLF ,PSDFWXR® %S$BW L
&LW\ RI WKH\ VWREDOQWXEHQ GRIGMMGXUHYV 3URBKVRLDNK EFLOI@ \
DQG 3UDFWLFDO &RQI FRWWHON\2QBPHBVDMWH8QLY% +7XUJHQHY

BHWI 5XOHV BWHHO 6WUXFOULRUMW UORRMF&RQVW UXF
5XVVLDQ JHGH®DWLRQ

BROLGZRUNV RIILFLDO ZHEVLWH Rl WKH GHYHORSHUYV
RI D¥¥H

$QV\V RIILFLDO HWENOLRASHH BV WBIGH KWW SV ZZZ DQV\V |
SXH[ GDWH RI DFFHVYV

'RURQRQ BRHADP @ 5H\]PXQW §QDO\VLV RI ILQLWH HOHPHQ
VWUHVV VW BWHQR I VOMRDFEW X UHV ZLORIG NAB® KGR BFR GRSANDATRND W |
\WLV ORGIHROLQJ 3S +

BHR/I 5XOHV &RQVWUXEWPRR\WD@RVFRZ 6WDQGDUWL

$66(660(17 2) 7+( ,1)/8(1&( 2) 6(,60,& ())(&7 21 7+( 675(66 67$"
2) 7+( 6833257 81,7 2) $ 67((/ )BBO(',1*
$ $ &KHUQ\DBIYODUILQ

2UHOH6BU® WUV LW\ QBP KRG JIHIGHY
5XVVADH O

3K' RI 7THIFKDO 6FLHQFHV $RWRHIDWHY BB B ARV BUD &R0 QW R Q@ F W

W O HPDL&OKYUHY #\DQGH[ UX
3K' RIHRXM.FDO 6BVNRFHVWHRIUVRHENVVRPHQW R % XDQGLADDABNWMI XFWXUHV
W O HPDLIRIWILQNLULOO#\DQGH[ UX

7KH SDSHU SUHWBWW WP REBBOGQJ LQ 6ROLGZIRONY JDLAG $IQ Q\LYEFR WDUR-HPO)
MRLQW ZLWK [RXQGDNOLRD XIQ & BV WUIBHOGBOFL R DW LLZH WK IS HURRQWRHG DFFR L
+XEBUVHVY 7KH REMHFWERIDVUWQ@&SDQID\WRBG |U PR VZILRQVA/ARER[E WU XV VH\
ULJRGQWY FRQQHFW L QRXPREMXPLARQ W RKMER/HK E WBKAW VR L DWW WITR/DKIRA UK
MRLQW VWUXFWXUH ZLWK D VWHHO IUDPH IRXQGDWLF®LX QWMWY V@MVHPQ ¥LD
DFFRUGLQJ WR 067KH FRQ G DBWHLGN VS\RJVGAL E\OBIVW R U@ORHK@IF IF 0RO & HR QPR O DI
WKH VWUHVV VWDWH Rl WKH VWHHO U DNRQR ¥ @ SSIRRED WM [RGW\ZWHWER L QL] QVE

HOHPHQW PRGHDWQRQQ G F VORMXRQHFRQF HQ@LUDAEFMRID) BRLQWHG RX
. HZRUGWSRUW QRG HL QIRVH. Gl ®FEH QW PRGHOLQJ VHLVPLF LPSDFW
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J:KQ?L B IJH?DLBJH<:GB? HKGH<:GBC
B NMG>:F?GLH< A>:GBC B KHHIM@?GBC

M>D

J:KQ?L NMG>:F?GL: LMJ;H:=J?=:L:
G: K?CKFBQ?KDH? <HRALLXE?
< GEBG?CGHC >BG:FBQ®?PEDHKL:GH<D?

H< Fdjlug K : :clyg

GZpbhgZevguc bkke_"h\Zl_evkdbc Fhkdh\kdbc JThkm~ZjkI\_Bbguc kljhbl_evg
JhkkbyFhkd\Zz

>j1_ogzZmd &zn_~jkndéjhib\e y§Bl jbZeh\ | _e P D LFON U W\ F KAPY X U X
FZ]bkljzyle HP D L6BI U H ] K BIPLDAUOD Q

lj_"klz\e_gZ dhebqg_klI\_ggZy hp_ migdgyZlllckfREhdtdhklb nmg”*zZf_glZ ImjJ[F
| _ieh\hc Zlhfghc we_dljhklzgplzipbhjhgyd&igZdymBakk egbh\¥uiheg_gh k bkihevah\zZgl
ijyfhlh g_ebg_cgh]h *bgZfbhgighffghf dhfie @R6<6 /&<1%2 IjhkljZgkl\_ggzZy
" ehd _lhgdgZkkb\ghywgkljmdpby nmg~zZf_glz fh~_ebjh\ZezZkv k ijbf_g_dBl f g_ebg_
jbZeH&RR@WRXYV 6XDBRFIHR@6&0"ey [_lhgZ b bmiZmygiteZklbg_kdhtefijfZeb
Imju < dZq_kI\_ jZkqg_Ilgh]lh \ha”_ckl\by bjhilj&tfahbfe bgkbXdrkl@reh\ ih rdZe_
06. J amevlZlu ZgZebaZ ihdzZzZ el dlgieqlgjlb eNbdbec f _hkzgb_ g _kms_c kihkh]
ghklb ijb \havbbckl[Zeeh\ hkh[_ggh \ ijbhihjguo mqgzZkldZo Imj[hZ]j_1Z1Z MKkIZ¢
g_kdbcz&Zijhqghklb dhgkljmdpbb h[_ki_gb\Z_1| Ij_[m_fuc mjh\_gv [_ahiZkghklb
"h \dexgbl_evighhdzazgfobh~ bfhklv mkbe_gby dhgkljmdplgbybkbcikbfazsblguo kbkl
ijb jzkq_Il k gkfbq_kdh_ \haYurckl\bele\ Bkke_"h\Zigh"I\_j " ~Z_1 \Z ghklv ijbf_g_gt
g_ebg_cguo *bgZfbg_kdbo f_lh~h\ ijb ijbgdkdlh\\ZZg yljilod Moy kdtodih\ \ k_c
kfhhizkguo j_]bhgZzZo

Dexgqu\ keBnhmg”zZf_gl Imj[hzZKR] c]&liklhcdh kébg cguc “bgZfbq_kdbtk ZgZebe
e_jhEZffuk_ckfbqg_kdb_ \hadjklblgbkdb \Z gu_ h[t_dlu wg_j]_Ibdb

<\_ " gh_ieh\uZlhfgu_ wekldigipbb y\lewxlljblbqg_kdb \Z gufb h[t_
1Zfb bgnjZkljmdImju h[_ki_qb\Zxsbfb wg_jlhkgZ[ _gb_ ijhfure_ggu
euo "hfh\ b khpbZevgdbd Ktmkeh\byo ih\ur_gghc k_ckfbqg_kdhc zZdl
hit_dlu |Ij_[mx| hkgpHFghblyjZzkqg_1Zf jomdixbc b Aphpggbgybgbfbaz
pbbhbkkd\Z\Zjbc b jZajmr_gbc ijb a_fe _Iljyk _gbyo

ljh_dlibjm_fghzZf_glu Imj[hZ]j_]Z1h\ yokopal lgfghle"g hI\_ITkI\ _g
guo dhgkljmdpbcW KRB gbfZyf gljZevgh_ iheh’  _gb_\ fZHmpdghhikazZe
ijbgbfzZixagZgbl_elklgubqg_kdb_ b “"bgzZfbg_kdb_ gZ]jmadb hl kh[KkI\_¢
"h\zZzgby p_gljh[_"guo b ]bjhkdhibg_kdbo kbe AjEZ&Z Xxb [jlhklyhjdhdhjZ
\ha” _ckl\by \ ijhp_kk_wdldemZIlZpbb

GZ jbkhljz  _dZg”™_gpby kl¢wklbzwdkzémpmy jbd _kdbo h[t_dlh\
\ K_ckfhhizkgo 4ddj ]bhgplhkkbckdhc N_"a4zZimkle ~gé I< k\y&b
wlibhkh[mx Zdlmbkevjtbhj_Z | \hijhk h[_ki_q_gby ~“hklZlhqgh]h mjh\g:
dhklb nmg”zf_glh\ Imj[hZRphedvdm | _jwhgh\ j4§dy bgl_gkb\ghklv k_
kfbg_kdbo \ha”_ckl\bc “hklb]Z_| b [he__ [Zee@ ih rdZe_ 06.

<« Fdjlug H < :clygK



,661 SULQW <uimkd

Jbk >bgzfbdz kljhbl_eWMkizz\bwdkiemZIZpbx wg_j]_Ibg_kdbo h[t_dlh\ \ k_ckfhhi:
bj_]bhgZo JhkhbckdEpbb aZ 1]

ljbf_g_gb_ ljZ*"bpbhgghlki edgZegydh]h f_Ih”Z ij_~mkfhlj_ggh
kiI\mxsbfb ghjfZlb\gufb “hdmf@oldikqg_|_nmigMN\Zifmg[hZ]j_1ZIh\ gZ bg
| _gkb\gu_ k_ckfbg_kdb_ \ha”~_ckl\by ijb\h”~bl d khy$ bkt\Zglg@df ih]j_r
\Zlguo jvdmlehIZkqg_lgu_ bkkeyihhhigbo dhgkljmdpbc ijb k_ckfbq_kc
A _ckl\byo “he 'gu ijhba\h”*dlkghcg’tedZfbq_kdha*hkl &y

P_ev jZ[Rlaij_~ e _@dbckl\bl _evgh]h mjh\gy k_ckfhklhcdhklb n|
Im[hZ]j_1Zlh\jhadlibjh\Zgdug_ckfbg_kdbo jZkhgkfthklhddhkdjbl _
jbx ghljmr_gby

FZI_jbzZeu b f_Ih~u bkke_ HWhtZdlthy bkke "~h\Zghby myhgy Zlfk gl
Imj[hz]j_]lk \uiheg_gguc \ \b”_ ijhkljEgkkb\ghlec ah[gdhc jzf
ghc dhjgkdpbb leZghzaf ju khhjm  _gby khklZz\eykl h[sZy \ukhl|Z

fG_kmsZy kbkl _fzZ ij _"klZ\e_gZ ijh~hevgufb b iDhehgaguflbf jXtZf
ihklhygghz~jzZligkh g gbi f Jb]_eb i_j_f _gghc \ukhluhaz?2bigh i
ihklhgghc rbjhtg  f

AZ"Zgb_ wdkiemZlZpbhggkahg@d]jngddhd egitdk ~ ckl\mxs_c¢ ghjfz
Ib\ghc "hdmf_glZ@bb

< jZkqg_lZo bkihyegambgkytlg® e[ |ThgZRQWLQXRXV 6XUIDFH &
&6&0 > @

>ey jZkkfzZljb\Z hfthjljmh " kgby mgbkw\h zZdbtthg KZjfbjh\Z ik
ljh~"hevgZy ZjfZlmjZ deZkkZqgzy ihi*pz]jzffz jZz[hlu fZIl_jbzez ZjfZl
ijbgylz ih fhr _ebetrgh mijm]lhieZklbg_kdhc ~"bZz]ljzffz ljZzg~ley k h]
klbg_kdbo » _ nhyf@pbc

< dzZqg_kI\_ jEKg Kgckfbqg_kdh]h \hekihekddkby*\modinfg_glgu_
Zdk_e_jh]jzfbu ghjfbjh\Zggu_ gZ bgl_gkb\ghklv k_ckfbg_kdh]h \ha
[Zeeh)\



Kljhbl_evgZy f_ozZgbdZ b dhgkljmdpbb

Jbk JZkq_lgZy ko”ZZ mizg Imj[hZ]jH]EbZ \b~"

Jbk :jfZImjguc dzjdzk

Jbk JZkq_lgdk 2 jh]jziffugzijz\e gtyfbgl_gkb\ghklvx [Zeeh\ ih 06.
JZkq_I| \uiheg_g f_Ih~hf ijyfh]lh bgl \pbgh\Z by ng&y \h \j_f_gg!
h[eZklb k bkihevah\zZgb _f y\gjiZa ghkllgh e vigdh@f u
0% &% X7 ly

] 0 +fZljbpZ fZ& kfZljbpZ "bkkbiZghbljppz ~_kldhkt#d _dlhj gZ]jm
ahdX%z\ dlhj maeh\uo i_phics
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< jEq_l2ogblwZkwbabqgZigtd _hfblg_Kgb dhgkljmdiyg\gebg _cghklv
< mkeh\byo agZgbl_evguo i _j f s gbc b M™MbhgfZpb¢hyXgby fmjZ\g _
gby "\b"_gbfhgkljbjmx|l gZb[hevrmx wnrMaclib\gh kmhvgdhyj b kdhjhklb
\W\h4&lky gZim dZd g _ba\_klgu_\_ ébqgbkeyxiky gbke gguf “bnn_j g
\Zgb _f i _j f s gbc

Mkdhj_gb@®fgkeh_ \ugbkeyxlky qju \@ \rgib b \gmlj_gi'hb kbe

|"9%e_~mxsth[jZahf

o 0, I g
]A_0,+fZljbpZ fZkk khhiI\_IkiI\mxs_]h kehy Hkgh\ghc keh ghklvx ijl
hij_~_e_gb dlhjZ \gmlkbgeyBdhkdhevdm bf_ggh \ gzf mgbdouzglky \k_

ebg cghkElcjbze\adbfh”® ckl\by we f _glh\
GZ dz ~hf rz]_ bgl_]ljbjh\Zgby \_dlhju kdhjhkl_c b i_j_f_s_ghb
nhjfmeZf

xv' W YW WID vva
XN' w XW'YW\@\{—VVVW
J amevIBlh[km '~ _@lZyjbk ij ~glLdkegdpbb gzZdpniea\gbgbc

\[_lhghrey jZaebgguo fhf_glh\ \Njng_&k_ k _ckfbqg_kdh]h \ha”~ _ ckl\by
ghklvx[Zeh\

W VHF W VHF

W VHF

Jbk Bahiheywgdpby gZdhie_gby ih\j_Ihg gby
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:gZeba mjh\dqwwyeggdy ih\j yihglZau\lZglhjb k_ckfbghfkda” c
kiI\lp nhjfbjmxlky ahgu kms_kI\_ggh]h kgb  _gby g _kms_c¢ kihkh[gt
mqZkldZo Imj[hZ]p bAhl@gu WZjZdl _jbamxlky bgl_gkbdgmfjnz]o\d Ik If
lhgguo nhjfZpbc

GZ[ex"Z lkdfm _kdh_ bkqggjikmgbiltkkh[ghklb hI* _evguo we f _glh'
kljmdpbb qglh k\b” | _evkl\m _| h \ujZz  _gghf ~ nbpbd”Zggdkd lokgh cgd h'
kb\ghklb \b&kMby[Zeeh)\

Bkke ~h\Zgb_ ihdfah\igblghjfZevguo wdkiemZIlZpbhgmso gZ]jn
kiI\mxs_c¢ dhgbhNghtt Ko nmg”*Zf gl h[eZ”*Z | "hklZIhgguf aZAhZkhf ij
gZdh ijb bkihevaRQRhzligbtokfbg_kdhf jAhdbbg~bdh \uihegblvkkhmhkisd
dhgkljmdlb\gu_ Zglbk_ckfbq_kdb_ f_jhijbylby

<u\h?uljh\_" gguc g _ebg cgukdibgZfdhfhgeba n@dgrzfipd]]z!z
gz ckfbgh kda” ckl\bbdZazZe qlh ~_ckl\bl_evguc mjh\ _gv k_ckfhklh
dhgkljmdpbb khklzZ\ey | [Eeklyk _igbbabgl gkb\ghklvx [Zeeh\ \ dhq
gZ[ex"Z HBY j _kgh_ gZdhie _gbbcdhY\h”Aygd bkjgZgbx kms ¢ kih
khighklb we_ f _glh\ b ihke_"mxsljf "d¥zhZ_fbd ihkbhh\Zggicijy
fhf g_ebg_cghf “bgzfbq_kdhd\fyelhnjh_dlbjh\ZIv djblbg_kdb_ \Z gu
_dlu wg_j]_Ibdb k aZz*Zgguf mjh\g _f k_ckfhklhcdhklb

‘b[ebh]jZnbq_Kukrtdk i

J> Nmg*rZfloljdhzZ]j_1]ZAHh\Wg_jlhZlhfbanzl k

KI Kljhbl_evkl\h \ k_ckfbq_kdboijAbleg ZZad | k\he b
abjh\ZggzZy j_"Zdpby KGmIl\, ,ijbdZahf Fbgbkl_jkI\Z Kijhibd begkl\Z
dhffmgzZdhgimak Zz Jhkkbckdhc N_" _jZpbb hl fzy ] <« ijo o\ _A
Fbgkljhc Jhkkbb F k

JZkihjy  _gb_ ljz\blJékkb&kdhc N_~ _jZpbb hl bxgyj ] «
H[ mI\_j°~ gbb = g jZevghc ko Hit jdBf\ sveghiijhwdbh] ]h™Z
Kh[jZzgb_ aZdhgh”zZl_evklI\Z Jhkkbckdhc N_"_jZpbb < Kl

Fdjulug_\ H < ;mgh\ >hjh bakgbgb< ebgdjcdiihZzev

ghlh b g_ebg_cgh]h "bgzZfbg_kdh]h f_Ih~h\ jZk@fbozk\yA ijlhc dhag"Z
kljmlb\gh& fu ijb a_fe I|jyk_gbb < _klghbd FXKM

ONUW\FKHY 2 9 IRNKRYD ( 0 $FFXPXODWLRGMGWH GI
HOHPHQWY XQGHE8BdRVEOMKORD@Wc>e ah[_lhgguo we f glZo ijb p
g kdbo \ha”_cklI\HER@UHFH 6HULHYVY ODWHULDOV ®ORIHQFH (QJ
3S

JLF :1i_1Zlu iZjhimj[bggu_ wg_ L] I[thd Zkdly d nmg
nNZf _glzf jmdh\h”ysbc | _ogbqg_kdbc YEI WogZgizZmdyhkEljh Kook J

« <E WA\ A ckl\b_ jZajZ[ GIH PDLB bf B B
E GIH PDLB k

K GZ]jmadb b \hlaYh”ckjlXblye ZdImZebabjh\ZggZy
pby KGbI ml\ ijbdZahfljFpgkhkkbb hl < ij VA~

Fbgkljhc Jhkkbb F k
OXUUD\ 8VHUTV PR XE1G &RQFUHWH PDWHULDO PRGHO

ihevah\zZli6eyl$ y fhr _ev fZIl _jbzZezZz [ _IhgZ@ )+:$ S
ILYHUPRUH 6RAQ/RORH BHRUGRUDWHWRRUG 8VHUYTV 0DQXI
XPH ,, ODWHULDO ORGHOV 9HUVLRQ 5 7TUR\ 0, /67&

Fdjlug_\ & JZa\blb_ ijyfup gged "bgZfbq_kdbo f_Ih™ h\ jZk¢
k_ckfbg_kbba”~ _ ckl\by wurlghfggh_ b ]jZ "kigkbh_evkl\h < & *
|2’
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SHIHUHQFHV

"RUNL'QRFXPHPWDWLRQ )RXQGDWLRQV RI 7XUERXQLW\
JRDWRPL]GDW S

BHW Rl 5XOHV &RQVW UKEWR RR $.LLH BXYO H\H W8 RE BW H G
VIRRI 61L3 $SSURYRGGBWHG 0D\ 1R ORVFRZ S

2UGHU RI WKHQWWR RH UWPH 5XVVLDQ JHGHUDWLRIQ BO®WH (
$SSURYDO RI WKH *HQHUDO 6FKHPH IR UF IMXIHWI G F @O Q BVF RVIH(C
/JHILVODWLRQ RI WKH RXVVLD® J)HGHUDWLRQ 1

ONUW\FKHY BXQRY $BR]IKLQVI\ &RPSDU LV R/(S HRA WL D
QRQOLQHDU G\QDPLF FDOFXODWLRQ PHYDKERGYEXY DEGILUNERKE B [
TXDNMHXOOHWLQ RI 0*68S 1R

ONUW\FKHY/RNKRYDFFXPXODWLRQ RIRGEFPIZI ARQF UHWGI |
XQGHU F\FQBEF&BRDBWHQFH 6HULHY ODWHULDOV 6FLHQFH (QJL(

570 BWHDPEIWQH SRZHU XQLWV )RXQGDWLRQ
7HF K QL F D ODEBW RWHIEO 1R 9/ SXW LQWR HIIHEQLRQUDG
132 7V.7, S

6HW Rl 5XOHV IRDGY DQG ,PSDFWV XBIGBDWHG YHUVL
DSSURYHG E\ 2UGHU RI WKH OLQLVWU\ RI &RR VW UXW¥F WHERE) URRIG!
RQ ORVFRZ S

OXUUD\ §VHIMPPQARO/B6<1$ &RQFUHWH PDWHULDO® PRGH

8VHU V 0ORAPOHWH POWRGHO +5@ )+:$ S
ILYHUPRUMZ®UH 7HRUBRUDIVIERQ /6 '<1$ .H\ZRUG 8VHU
XPH ,, ODWHURBEWLBRGHO5 TURR 0, /67 S

ONUW\FKHY 2 9 'HYHORSPHQW RI GRGNF\R W) RBOLRIHDDC
,QGXVWULDO DQG &RYLO (GJLEQHRULQJ

&$/&8/$7,21 2) $ 785%278)1281'$7,21 )25 6(,60,& ®F6
1$ 121/,1($5 '<1$0,& )2508/$7,21
29 ONUWLEEHYW\DQ

IDWLRQDO 5HVHDUFK ORVFRZ 6WDMWH 8QLYHUVLW\ RI &LYLC
5XVVLD ORVFRZ

'U RI 7THFKQIFFD/O 6HDIKORI WKH '"HSDUWPHQWORI 6WUHQJWK RI ODWHULDO\\
HPDLIFNUW\FKHY29#PJVX UX
0DV WWX G\W QW HPDWBMHUH]KDDLWLDQ#PDLO UX

7KH SDSHU SUMWHWBW LY HXOD/ VHVVPHQW RI WKH D FWKXEQ @H XBOWR I R/
WLRHU®DVKQXFOHDU SREHDVEOP@WO/ XRIEGMW REH VWXG\ ZDEYHRY GXE WML
PHWKRG LQ WKH 195l /R W&Z DUH7EBIFW®DOWLDO UHLQIRUFHG FRQFUHWH PDV)
PR®HG XVLQJ QR QOR®MHO Y RRDAMIKIRDEDFP &DS ORGHO &6&0S HRIOHAFBM ¥ U H W |
WISODVWLRBRGH®IRUFHPHQW $FFHOH i RIRDPY R Q WWKKHEMPHQZ/H WH. KXW HRG
GHVLJQ LQSXWUH KNCDAD O HMIB 6 XX DLIDM L RI(F @G \B PEPDX YWWEHRIQU RQ D RDSD F L
XQGHUSRLQW LPSDFIWVLQS VW EGBRDMUVHFWLRQV RI MMMDERUEKEB WEIDW
VWUHQJIJWK UHVHUYH RW KWK i F/IVKW X F\@ X\UDRI BHVQN RVUMIFQ R\Q RS OXKRBLQJ  SRLC
QHFHVVLW\ RI VWUHQJIW ISIOQL@I WHLH RIWUXEFRAX H FWRLR Q@ S/ \ OISRV LWH G P R
LPSDFWV H[FHHGLQJ SRLQWYVR UKD §WK RI PREGCA\QMB VFRBHVPBRIG 1 JIQQ RW K
FULWLFDOO\ LPSRUWDQW HQHUJ\ UMRLEROQWLHY LQ VHLVPLFDOO\ KD]JDUGR}

H\ZRUBXUERHUDWRUVRXORNFMWOLBEE OLQHDU G\ COFFFLHO Bl Q\BHOLWNDERAF
LPSDRWWLFDO HQHUJ\ LQIUDVWUXFWXUH
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WDKI?JBF?GL:EVGU? B G:LMJGU? BKKE?>H<:G
DHGKLJMDPBC B F:L?JB:EHK<

M>D
>y

BKKE?>H<:GB? >?N?DLH< K&JGU
I JYFHRH<GUO LIJMHEVRH=H >B:F?LJ:

KX ; ey \Z2= JIJm[ph\BE< Kbabgp:B H  _j ev_
_kdbc mgb\_jkbl_|

g
jhg_
bdZpbhgguc p_glj?

<hjhg_"kdbc JhkmnZjKl\ogly
Jhkkby ] <h
HHH ©=\mgdlt ZI1I_Bhhmk jlb
Jhkkby hljhg_"

DzZght ggZmd dHEp_"ju f_IZeeblm "kdboygguo dhgkljmdpbc 1_e
HPD LWOY HWER\V#UXQGH |

DZgA_ggZmd dHp_"ju f_IZeebqg_kdbo b ~»_jmgplbcoldbgkl

HP D LHOU X E¥ R ¥ B JUHX

<_"smc bg _glje HPDLML]LQFH#P D UX

Kim~_gle WDULR]KHUHOHYXFFKJHX

IhklZzgh\dZ azZANZlgb kib dhfie_dkguc ZgZ&hZjgupn_ldilgblegijyfhrhlguo Ijm][
[hevrh]lh "bZf mkjlZ dh\blv ijbgbgu bo \hagbdgh\_gby

J_amevlZlgh\_~_gu bkke_~h\zZgby f_Ih~Zfb fZdjhkljmmd trhjgd g hij hb ZftbZi¢ blalZ
]hih\e_@guebnh\ hij_~_e_g obfbg_kdbc khklZ\ b ijhAkM dufbdjjHihk K Zjgh]lh
kh_~bg_gby

<u\h? uMklahde_gu ijbgbgu \hagbdgh\_d&h¥jguon_IldihVbg_gbc \ \bbXbdjhdjh
lj_sbg \ k\Zjghf kh_"lydhgth\ghi Ijm[u [hevrhljZz*bZf_

Dexq_\u_ keh\B dlu k\Zjguo kh_~bg_ghigfHihs®BY¥ ljnfh]h "m]h\Zy k\ZjdZ
fzdjhkljmdTmij kfpddImijz

<\ _ N giKlZevgu_ Ijm[u rbjhdh ijb\f hggghlnd nl _]Zah” h[ulZxs _c
bi_j_ jZ[Zlu\ZashljZkekdjhbl_evkI\bghiktph_evghf k_d&HgZd wg |
] Ibd_ b dhffmg@laghkI\_kkhysZz \j_fy kms_klI\m_1| g_kdhteajdh kihl
lh\e _gby Ijm[ p_gljh[_"gh_ eblv_ h[jzZ[hldZ ~Z\e_gb_f rlZ&ih\dZ
\ hkgh\ghm[lyg g [hevrh]h "b@dhdliddgZy beb "m]h\Zy k\ZjdZ KlZevg
[hevrh]lh "bzfgpBE[he_ _ \hkKFggu_ ijb IljZgkihjlbjh\d_ JBa@ddidh\nl_ij
\h~u ba]hlZ\eb\zZxI ij_bfms_kI\_ggh ih k\Zjhgguf | _ogheh]byf ba
KlZevghc |lgyfiguc beb oheh~rghdZZWhgdgbeZkl \ §jm[irmfhsb ihrZz
]h\hlh ij_kkz azi_pbgevighf_kkAgjb\zZxl | _ogheh]lbqg_kdbf r\hf \ui
k[hjdm Z ih\kbfZlbqg_ KkdB@gdcih*nexkhk\Zjb\zZxl \gmlj_ggbf b gZjm gt
r\Zfb 1_j \Zjb\Zyeh]J]bghkdbc>eh\ agZgbh]revg\ur _gby ijhba\h”bl_evg
klb ebgbb ba]Jhlh\e_gbwojyfmihfgetarhhzf [jZ ijbf_gyx| kh\j_f _ggu_
ghehlbfgh]l]h*m]h\hc Z\IhfZlbq_kdhc k\Zjdb ih® nexkhf \ dhlhjhc dh
hrgh\j_f_ggh \ hrglgh &k\Zjohg_ fh | "hklb)zZIv r_Kkl

> ckl\mxl kjZzam g_kdhevdh hl_q_klI\ I ggalbdgdghg f Zhlw\rgh_ gl h\
j_leZf _glbjmxsbo hkgh\gu_ iZygudjweldkhk\Zjguo Ijm[ =HKL

<« ;_ey KZX Im[ph®Z KbabgK < H _j _eWw._B
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=HKL =HKL =HKL >> @ Bo ijbf_gykhb&d\h "kI\_ Ijm]
ghc ijh nbdp&ymlj gg ]h jugdZ gZr_TkkhZgm[bh[oh~ By f ""mgZz
jhrga beb kh\f_klgulhVjlbkihevam¥ikyckdb_ ghjfZlb\mé&_gtadlZdb_
dZzdyzZijbf_$670 $ GhjfzI®He670 $ j_JezZf_glbjm_| \fuwhpghdhg
ljhey dZq_XZYyghQh r\Z b ]_hf_Iljbg_kdbo izjZ[fydp\ évghalkyzZ\eb
\Z_fWijh*mdpby ih*\_j]Z_Iky g_jZajliphr&xs\bamddha ¥ gjibol _evghfm mev
ljZa\mdh\hfm b jZ"bZpbhgghfm “ey \uy\e _gby dZdo\g_#*gbmokllizd d \
A n_dlh\ k\@jgb\ b hkgh\ghc Ijm[u LZd _ ijb ihfhsb jZagymhidxs_ ]h c
N eyxhfie _dk f_ozZgbq _kdbo k\hckl\gk\Zgguo tkhgh\gh]h f 1ZeeZ

H[t_dlIhf bkke_"h\Z[gdy\eyxIkRy n_dlgu_ mblgKldbp \uj_aZggu_ ba
k\Zjguo kh_"bg _gbc &sjglh& khegdb ff dhlhju_ ba]hlhle _gu ba ijhc
kl*U ijhba\hZkK\ _\_jklzZzev?2 ih |j_[h\Zgbyf $&6Zg®¥_ kh_~bg_gb_ Ijm]|
[hevrh]lh "bzf_1jZ ihemqg_gh ijb ihfhsb | _ogheh]bqijkdhgh kAkjireqgh]h
ghlh k_ g _gby®KH addguc ]Za kf_kv $U&?2 azZl_f\gmlj_gg_1]h
k\Zjhggh]h inff\dhehdZ kiehrgh]l]h k_g _ghby K¥\jHhGdFuc nexk (VDE 2.
)OX]| b gZjm gh]lh k\Zjhqghhre hdZ kiehrighd _gby 2. $XWWRG
jhgguc nexk (VDE 2. YONXb wWilhey gZjm gh]h k\Zjhqahimheg\Zgdy b
ebph\dizkihe¥Zbb ijh\he&hedhrgh]lh k_q_gby 2. $XMURKGgh kh k\Zjhqguf
nexkf(VDE 2. )OX] ljb mevljZza\mdh\hf b j gl] _ghkkdhbdhgbjhe _
lim[ h[gZjm muhMu \ \b”A_ijh*hevguo |Ij _sbg \ f |Zee_ pg\lyHHjev bkke
N _e_gihbbgbg \hagbdgh\ ngldyh\ k\Zjgadbgklhgbe dljhk\Zjguo Ijm]

F_Ih"bdZ bkke_ "K\dghHdFe [ue ijhaviZa\mdh\hc dinjgd{b&pb
hgguc dhgljhev k\Zjggd ktkhltegdkgh f Ih*bdzZf =HKLbJ=HKL
KhRLIkI\_ggh jEgfHgu_ ~_n_dlgu_ mqZkldb &éwg acdblb dD&kke*Z h\Zghb
<uy\e_gb_ fZdjhkljmdImju bkke_"m_ifhchtb¥hbogtikibjz\e gby \ \h~"
ghfizkl\hj_ Zahlghc dbtkrelglur_\gkbljb bkke_ "h\iZghhhkljmdImju h[jZa
ph\bkhevah\Zeb Kddjh/HLFD 0= k m\_cjlizdeybeblhlh\eybiodjh
rebnhijbf_gyeky j_zZdIb\ ey \ljd)\ep gbhhkibjlh\hf jZkI\hj_ Zahlghc dl
ethu F_|Zeeh]jZnbqg_kdbled ggdpbadl mju k\Zjghlh r\ZgiZhibdprekddhi_
/IHLFD im\_ebq_gbb djZHij_~_e_gb_ obfbikhkidhhgh\gh]HZfeeZ b
f 1Zeez r\Z ijh\fi”bethf ki_dljZevgh]hijbgihdbaki_dljhf Zljhilbdh
wfbkbhggBJh,ODVWHU " e gl\_jrhklbh~"hf <bdd_jkZ ijhigad Y bjetth
f_j'XUDFDQ ih =HKLb =HKL

J amevliZlu bkkgbyh

MevljZa\mdh\hc ld\iZggjhew\h\ kh_~bg_gbc Ijm[ ijh\h*beky k p

N e _gby h[eZkllbyZje "NihgeZ]Z fuo ~"<npn_amaviZidhiiAhgy kiehrgh
kilJueb \uy\e _gu Ihegtk\Zjghf rHgb jZkiheZ]Zebkv \ f |1Zeeg r\Z gZ

ff hlgZjm ghc ih\_joghklbhlgmpy*bgzlzZf jmqgh]h MAD ba Ijm[u
j_aZgu ihi_jldgeolz BaZjlglh kh_"bgk giblke ~mxso&gbq_kdhc h[jZ
[hldhc "ey ithemqg_gb¥ely[jxkaeh\Yw\Zgb

Bkke_"h\zZgb_ fzdjhikhj\mn8llhd&p gZ ihi_j_gqguo fZdjhh[jZapZo \

guo ba k\Zjgh]lh kh_~bg _gby Ijm[u h[jZapZo ih&lZ\sabdZjdbjjMkliZ\e
mkeh\gh mjfhgh\Zggufb b Z 1zd _ f_Ih~hf fZdjhnpzdBelhjf@kob ih nhl
k" eZgghf gdaphi\bl_e Ijm]

>ey bkke "h\Zgbykib\jZagir gby baehfzZ h[jZa_p ~“hehfZeb it
n_dlZ jbkjb bke_ "l ih\_jlolphbaehfZ ihi_j gghJobeNyxaepZgh ojmi
dh_ f_"djbklZeeblgh_ jZdgeeZgl\Zjghlh\r\Bdghklv baehfzZ bkfgZy hd
gZyWZklbggh hieZ\eZjgZgdyjbamu&Bdhl fi_jZImjgh_jZajmr_gb_f |Zee

Nhlh]jZznbb fzidaph\b b fZdjhh[jZaph\ Ijm[u <« ij_"klz\e
jbk b khhI\_IkI\_ggh
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Jbk Nhlh]jZnby baehfZz
\ A _n_dlghgr_a

GZ nhlh \uy\e _gZ ZgZeh]bggZy fZdjhkljmdImjZ k\Zjguo kh_7
gZ[ex"2Zy Kk s gb_ hk_c Zelgld \ jZazf 1jZo gZjm gh]h b \gmlj_gg_
<gmlj_ggbc rh\ [he_ _ brboyhdgpcg k f gvr_c Jem[bghc ijh\ZjdZd |h \j
gZjm guk\[he_ _ mbdhé¢Zj g gZ [hevimx Jem[bgm

< fzdjhh[jZapZo Ijm[u < Z IkX[exthglgzZy az\ZjdXzKjithle h
" gb_ ~_n_dlh\ \h \k_o bkke_"m_fuohfZdyhim[j@lapVYeoiky ijbf_jgh
\ h*ghc ahg_gZjm gh]lh r\Z b ij _MklZbayXlaghfhkl i gb jZkdjulby h
_glbjh\Zggu_ \ gZijz\e_gbb jhklZ djbklZeeblh\

Jbk FZdjhkljmdImjZ ihi_[jZgegpuo\ k\Zjguo kh_~bg_gbc
Z \ h[jza_p [ ] hljza_p
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Jbk FzdjhkldhmjZii_ j_qguo h[jZaph\ k\Zjghlh kh_~bg_gby Ijm[u <

JZkiezZ\e_gguc f_lZelelZ&Z2dg \Il _fi_jZImjghf bgl_j\Ze_ f_"~"m |
jZImjhc gZqZeZ djpblkbZed¢bfaZjZImjZ ebd\b*mk b _7sHhldhigqZbbyZ
kheb "nmikg; 7 £76¢ <_ebqgbgZ wlh]h bgl_j\ZeZ azZ\bkbl hl cielZd Zkdh]h
ljhp_kk nZah\h]h*"Z klIdab b~ dh]lh khklhygby \ I\_j*h_ mkeh\gh jZa’
klZz"bbb~rdH\ _j*mx dh]~Z \ djbklZeebamxs_fky h[t_f_ ij_h[ez”~Z_| ~
IN_jrhbrdmxdh]”rZ ij_h[ez*Z_| I\_jrZy nZaZ >_nhjfZpbahggXygihkh
| j\Ze_ djbklZeetadkgehh2 \ hkgh\ghf pbjdmeypb _c¢ jZkiezZ\Z f_""m
djbklZeezfbh _jlh\mebq _gby h[t_fZ I\ _jA*hc nZau mf_gvrZxlky pbjdme\
lhesbgZ "brdhc ijhkehcdb f_""m djbklZeeZfb IhwlihfdhphkkdhZ bb [
gby » nhjfZpbhggZgkkvhkhjghklv hij ~ ey fZy ijhqghklvx "b~dhc ij
j_adh iz”"Zxlb PIfhf gl jZkly]b\Zxsb_gZijy _gby beb » nhjfZpbb |
gbfZevgu_ ~ nhjfZphdglklgu \hafh ghklb kiezZ\Z ijhbkoh”bl ojmic
gb_ ih "brdbf ijhkehgd@m_IKkyqglhdy |j_sbgZ < |_hjbx hllhpedbadpy
sbg hij_ "~ eyxsbghbly] kdmx ijhggkewlv_ b k\Zjd_[hevrhc \dezZ" )
kh\_|kdb_ bkke_ "h\zZlheWwWj GG JudZebg @®h\bdh& GjhohjmMj bkt

@ Hizkguc |_ffguiZlnglZje \ dhlhjhf kiez\ bf__| fbgbfZevgmx ieZl
GG IljhoRjlmza\lZz fi_jzZImjguf bgl_j\Zehf ojmidhkZbkHhiBrOb\ey fhklv
kieZ\Z h[jZzah\Zgbx Jhjyagboolghsehpbq kdhc ijheggleiblyxgm [bagheh
kdhc ijhgghklbbklZbamxs y]tkkkeZ\ZGGljhohjh\ ij_~eh " be hp_gb\ZIv
khf ieZklbggh&kdbzkBO dhlhjuc \ khhi\_Ikl\Yg & Zbkky jZaghklvx
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PLRQ PRI
1" _PLR, xfbgbfZev@Zghkbl_evgZy *_nhjfiZpby KR&OF] +fZdkbfZevgZy
hlghkbl _evgZy mkZtthigdply kieZ\Z \ LBO

U9

p]
o
m

A

Jbk Ko_fzZ h[jZzah\Zgby ]Jhjygbo Ij_sbg

‘ ijb dibklZeebaZpbb kieZ\h\
\mkeh\byo azZljmkg*gidbhc m

e ahiplosilonyyary liZubpu LBo
jitmleu j _jbamxsb_ "~ _c mxshbc

- \/ ]b diblbgockd_1ti ~_nhjfZpbhb

I

> D!,/

i 4

«— (5# &

< _ebgbgZ LBO \ hkgh\ghf hij_~ ey Iky obfbq_kdbf khklZ\hf kie
klZeebaZpbb [ebadbo d jZ\gh\ _kghbeg@Zijbgbp jiZhkieZ\ZAZ LBy

iibgbfzxl iheh\bgm bgjbk\ZeE bt Ammd— ¢

FbgbfZevgZy ieZklbgghkPLRie¥X\ZBO hij_~_ey_Ilky kljmdIimjhc bk
kI\Zfb f_|Zeez \'In~ghf khklhygbbc bhjjZhf_jZfb djbklZ edm hkI\dh
b jzkij_~_e_gb_f "bOdhcf nAabklZeeblghf ijhkljZ&k\ZxfbA\dkklb
"bAdhl_dmxyg_Yadixklvjhgghkbv?j >ey klZkljmmdImjZ b k\hcklI\Z \ hkgh
aZ\bkyl hl obfbgq_kdh]h khkl2\Z"¢hé Ij ihggbhyaguo ijhd< kol S\Ze
LBO ijhbkoh”bl blyljizipf _k_c \ f_"a_j _ggh_ ijgkdijBgKI\Nlh~_nhjfZpb
hggmx kihkh[ghklv f _|ZeeZ r\Z b hdhehrh\ghc ahgu

L fi gZjZklzZzgby ~ _nhjfdbpglke¢\ gguc iZjZf 1] ih*"Zxsbcky j_ Jmetk
aZ kq_ | baf_g _gby | doglE¢hfiblghk <ukhdhl_ fi_ jEKEAhgHE M nhjfZpb)
dijbklZeebamx&idBk# ihemqZ_| jZa\blb_ ijb “hklb _gbb \_jog_c ]jZg
jbk hgzZ h[hagZqgLgZ 2kzed ijbgylv qlh By nhjBap gzZjzklz _| ijyhfhebg_
lh djblbg_kdbc |_fi gzZjzKkjliZgphy ~ijo dhlhjhf bkq_jiuYEZpkyg&ynh
kihkh[ghklv kieZ\Z [m~_I| gbke_ggh jZ\_g hZ]eJg,gkm djblbg_kdh]h

wWH
" Wa.
V4 B,

>_ckbl_evguc I_fi "_nhMWBpBZ\bkbl HlbbghzZdlhjh\ hkgh\gufb ba
lhjuolgxlkyhjfz jzZzaf _ju b ~_kldhklv digkfijmé&pdb nhjfZ b \ur_ kdhjt
hoez ~_gby | _f\ur_ |I_fi "binHjiZphtydg__ \hagbdgphdbghj FHryg \

G [ezZ]lhy]jZy nhjfZ gZjm ghkiBEaX¥ rbjbgl@&m[hdh_ ijhieZh¢ lgb
i _gbz[hevimx kdhjhklv djbklZeebaZpbb ih kjZ\g_gbx k \gmlj_ggbf
gZhe__ [eZ]hijbylgu_ ]_hf_ljbg_kdb_ izZjzf_lju qlh lzZzkdy\eflgleeh ih)
djbklZeebazZphbjhghggo

Bkke_"h\Zgb_ obfbqg zZRahifjihkd\WI*behkv ih "Zggaufggufmklz

klZzZ\sbdhf J _amevlZlu ki_dljZevgh]h ZpZebaZ ijb\_~ gu \
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LZ[ebpZ
Obfbg_kdbc khklz\ f_IZeeZ Ijm[u k k\Zjguf r\hf ebkl

F_kh hi[hjZ ijh[p

Kh” j Zgbf_Ih\

& 6 € 0c 1 OF
Ebk|
Ebkl
K\Zjghc
“U G [he  beb \
[ ] I |

Ba "Zgguo |IZde"m_H kdilklZ\ hkgh\gh]h f_|Zeé&Ziplbkh\iZgguf
ihdzazl_eyf khhiI\_Ik[IANZdbWMf : LF : d obfkhklZ\m klZeb K] O
k\Zjghlh r\Z ij_\urzZz_| \_jogbc ij_~gkeximké" [ h*zZ \ M]ehakihkh]
kiI\m | h[jZzah\Zgbx ]Jhjygaédad kjgslom\ _ebq _gby bglhjiida&éZ bl BlOihem
g_gbx \ r\_ djmigha_jgbklhc kljmdIimjuZeebbdghd &jhdkevrbfb \gml]
gbfb gzZijy _gbyfb Z Izd" _lipH)Bab)jdhoheh”~guo |j _aBgnbhafbjgby
kljmdImj aZzdZedb \ AL<]hg#Zijly glglgllz k \ukhdhc ojmidhklvx

gZelbamy kh”~ _j Zgb_ ~jm]bo g_j_lezZf _glbjh\Zgguo : LF : C
f glh\ ijhke_"b\Z Iky g _dhlhjzZy jZagbpzZ f_""m hkghAguf\ZA 1Zee
GZb[hevr__ jZkolR@&qgbbhZ[ex”"Z |ky \ kh™ _j " Zglbdhgehd” dgZZee
r\Z [he__\q_fj& ij_\hkoh%klghYghc f_|IZee ih kh”" bjogfiox lkbdve
f gh\Gbd _ev b fheb[»_g \\h*"bebkv \ f IZee r\Z k ihfhsvx kibkzZ”h
p_evx ih\ur_gby \yadlmlol br\i\

ljb djbklZeebazZpbb kéXebhghidh[jZah\u\Zlv " lgdyB pdod b e
ihglb gbklh]lh f_IZe@z Z aidb fhgb _gbb |_fi_j@\njdlbdid 18 k |_f
i _jZImjhc iezZ\e _gky W\l _dlbdz JzZzkikgzZih ]jZgbpzZf aelpbgkihkhg
KI\m_| hojmigb\Zgbx ZajZz&kghedqgldhklb \k hgZadhZf dklZeebazZpbhg
guo lj_skdeb[* g aZ kg_I| h[jZzah\Zgby kh_~bg_gbc k gbadhc | _fi_j.
kKihkh[kI\m _| h[jZah\Zgbx ]hjyfqbdel¢_sb\Z \b ahg_ | _hjfhy iy [@

Bkke_"h\zZgb_ fbddphjkdjmh\h~behkv gZ ihi_ 4agdw¢_klfjgguo
ba » n_dlguo ahg fZdjhh[jZaph\ Nhlh]jZnbb ~ n_dlh\ \ fbdjhkljm
ij_~klZ\e _gu gZbjbk

Jbk > _n_dlu
\ fbdjhkljmdimj_ h[jZaph\ k\Zjgh]h r\z
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<uy\le_ggu_ " n_dkugyx!l kh[hc Ij _sbgheljZkdu ih ]JjZgbpzZf djb
klZeeblh\ HI® evgu_rbjhdh jZkdjuly bidebfhkjlmxllj jEBjmr_gb_f [Zee
ihr ~ ckl\b_f [hevrbo jZkly]b\Zxsbo gZijy _gbc |jbk < ihehklb
" gghc \ dhjg_ \uy\e gdkfbgubghok juo Jeh[mgefyjlbdeebqg_ kdbo \dex
g _gbc \ul _kg_gguo njhglhf djbklZeeb&Zpbb d hkb r\Z jb

Jbk G_f_lZeebq_kdb_ \déxgbgBydhjging ghlh r\z

FbdjhkljmdbZjjzth "gh]lh r\Z ij_"~kIgbecy kf kkv b]hevqZlh]lh n_jjblZ |
dbdzZjl _gkblguoklbp

Hij_~ e _gb_ I\ _ijfikhNbogz ihi_j_qghf h[jZap_ k\Zjgh]Hikh_"bg_
N eyebh\mpv I\_j*hkikbgh\ghfZed kjE\Z_fhc djhHI \ahg_ | _jfbgh kdh]
\ebygbAL<b gZiez\bfdglZerdaZ\ k_ g _gbyo gZjm gh]h dhjgy b \gmlj_o¢
KR J _ameviZlu b ko _fZ jzkiheh  _gby Ilhq_d hij_~ e _gby I\ _j~hklb

LZ[ebpZ
JZKkij_~_e_gb_IB_%ABkghf kh_~bg_gbb
Bkke_fzny +9
ahgZz HF AL KF
GZjm 'guc¢
rh'
Dhj gv
<gmlj_ggbc
rh'
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Ba "Zgguo |IZ[ebpu \BAghhkgvhf_IZeeZjr\hkah”bl I\_jrgkhgHlkh f_
IZeeZ k\Zjb\djhbélbd gZ G9 Ilhemq _gb_ ih\ur_gghc I\_jrhklb k\Zjgh]h r\
_lky \ukhdbf kh™"f mZegbjh"Z

DzZd ba\_Klgyh fZ]bkljZevguo Ijm[hijh\h~h\y gz hhasb ekl\b _f
\gmlj_gg”Xk_gbygzZebgb_ ~_n_dlh\ \ |Ihf dpkebd\kVb®h\uo k\Zjguo
r\Zo y\ey lkygbghg azZigh]h jZajmr_gby b ijb\h~bl d agZqgbl_evght
ijhgghklguo ihdZazl_e _c Ijmphigegh\th2h\Ihw@hfm fkevr_ _ agZqgq_gb_\
ijZdlbd_ idhph\Zghoy kljhbl_evigb\Z[j_1Zhp_gda jj\h\ ijhgghklb Ijm[h
ijh\hhA\ bf_xsbo kljmdlngjgjur_gby h*ghjkhgkibdi]lghabjhydgh
\blbybdjhj_sbg mklhcgb\h]h beb g_mgkhdhdklg\h\hgbb f_dhbBlbdbb \

f oZgbdb jZzajmY by B >+ @ \ gZkldkhkjlb\e _q_ghiiZjzZlZ gbke _g
ghlh ZgzZeblgh\Zggh]h gz f _Ih”_ dhg_gguo Ve hffodllhBfbkr hif_ I®Iv
glh fh~ _ebjh\Zgb_ jZajmr_gby k\Zjgh]lh kh_"bg_gby k IljZfdbghc c
"Z ' \hafh ghklv nmhd gkhvwghvk f_oZgbqg_kdbo k\hckl\ ffllZeetZdn\Z
ehrh\ghc athg&bgb_ hklZlhgguo gZijy _gbc \ hkgh\ghfiKlAgkeblv
mjh\ _gv djblbg_kdhc gZ]jmadb

<u\h?u

<uy\le_ggu_ "~ n_dlu \ gZjm ghf r\"bk\ZgpoaoijkhklZ\e_gguo
bkerh\Zgbjyn[ y\eyxlky ]Jhjygbfb |j _sbggétbhadpkhggh]h ijhpkaglZ » gt
glh mdzZaulZ | bo Ihih]jZnby jzZkiheh _gb_ ih ]JjZgbpZzf dfjbklZeebl
djbklZeeblguc k hdbkeZkldbmgh hiezZie\ _dgollvik

<hagbdgh\ _gbx Jhjylgtloihlkk|[\h\Zeh\ur_ggh_ kh” _ j"Zgb_ m]e
jh’zgbd_byfheb[*\dgZI&Ze r\hM]e_jh” ihgb Z_| ieZklbgghklv klZeb a
jZah\Zgby g _[eZ]hijbylguo kljmdImj \ ijhp_kk _ djbklZeebaZpbb b ij
gbb f _EZer\Z b hdhehrh\gKcjizZahhdaink = e ahfgbd_e fdhiezZ\db_ w\
| dibdb jZkiheZ]lZxsbZgppihf]djbklZeeblh\ E_]Jdhiez\db_ ijhkehcdt
"bArdhf beb ihem b~rdhf khklhygbb f_""m djbklZeeZfb r\Z ~h ihy\e_
gZijy _gbc elgdqic mkz~rdb \fijhpe &k j\bqgghdjbklZeebazZpbb qlh ijb\h~
lj_slghh[jZzah\Zgheb[~_g 1Zd][jZam_| kh_"bg_gby kZdmgdbocaEZIfi jj*_
\Zghbiynh ]jZgbpZf a_j g klZeb

GZ h[jzah\zZgb_|j _sbg 1Zd"_ ih\ebyeZ g _[eZ]hijbyldZyzZnhjfz
eZy rbjbgz b Jeipiedhgb tqlh h[_ki_gbeh [hevirmAjk#dhikeklvaZpbb ih
kjz\g_glbxXxgmlj_ggbf r\hf bf _xsbf [he__ [eZ]hijbylgu_ ] _hf _Iljbqg_kdk

;hevrZy I\ _jrhklv gZieZ\e _ggh]h f _|1ZeeZ fh]JeZ kihkh[kI\h\
n_dd jZkdjulbx Ij_sbighp_kleeh~dh]_nhjfbjh\Zgbwyd hjdbgqZ!l_ _evdgtc dZe
jh\d wdkiZzg”bjh\gglb

Hp _gdiphgghkWwe dljhk\Zjguo Ijm[ k |Ij_sbgZfb \ kludh\uo k\Z

_h[oh”~bfh \uihegylv k bkihevah\zZgb_f f_Ih~"bd jZajgphllzggapm\ |_

_gby I\ _jruoijlhlghabjnmbg_ Ibdm jZa\blby Ij_ sbaw \mkreddpylg wdkien
IZpbb[hjlmh\h’\h\

b[ebh]jZnbg_kdbc kibkhd

=HKL Lim[u klZevgu_ we _dljhk\Zjgu_ L _oglKdZkgdb_m
ANZjlbgnhijf k

=HKL Lim[u klZevgu_ k\Z¢dkljZgwo ]Zahg_nl_ijh\h”~h\
F Ba™h kIZgjlh\ k

=HKL Lim[u klZevgu_ we _dljhk\Zjgu_ ijyfhrh\gu_ L _o
[h\ZgbFy BaAh klzZzg”zZjlh\ k

=HKL Lim[u klZevgu_ wegudljijgktErh\gu_  KhjlzZzf_gl F

KIZg rZjgnhijf k
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l[jhohjh\ G FW2wgb_ Ij_sbgu ijb k\ZFdr]bR k

;hg\zj @ JudZed G Gh\bBIB\D \hijhkm h ]Jhjygbo djbklZeeb
hgguo |j_sbgZo ijb eblv_ Bbk\Zjghbailjh*kl\h < K

[jhohjh\ G Nbabqg_kdb_ hkgh\u k\EjdEZek&mj]by k

;ZeZg™by =Hkgh\u |_hjbb nhjfbjh\Zgby hAebAhdg h@®ljh_gb _

k

DZrbjp_\lIE:gZeba ]Jhjyg_ehfdhklbdZetgibgbulbabdZ b obfby
g_hjlZgbqg fkdlgbzZeh < K+

/IHH (XQ 8UFP/IX®H® VWUHVV DQYGOVWDWIUQ[LRRPSRVLWH ZlI1
UHLQIRUFHPHQWAVEDUWDLGO H$ J +

Dhgbs_\; D Dhgbs I\ Hp_gdZ khejynlbhklb dhgkljmdpblkgguo b
dhe ]bjhgguo klZe ¢ h[jZah\Zgbx\Ejdsbg iIFZrbghkljhllfZlbmaZpby
Lim~u Gb _Jhjh~rkdh]h Jhkm~ZjkI\_ggh]h | _ogbqg_kdh]lhemdgk\_ jKbl _

< K =

FZog_ \ZFL Bkke_"W\zZgbfbq_kdhc g_h”"ghjhyd hdotbhhfm \
kljmdIimj_ fzZjl_&kBjgksc klZeb Obfbq_kKdady fnbakdhibyL
< K =+

Gbdhez K : 1Zjrbg=K Dhjhl_H :Bkke_"h\zZgb_ fbdjhkljmdImj
f _ ozZgbg_kdhc g_h~gihph*bRhd]h\hc Z\IhfZKigjdkdflaekljZevguo ]Zah
ijh\h~h\ K\ZjoZ] phklibdZzZ « K =

g jhgh\ 8 =Z\jxrb& K AZoZj _g<dh\lphgbgB: :gZeba \ebygby
A n_dlh\ \ ahg_ k\Zjghlh r\Z gZ ijhgghBb\ | kiigipajh&EZ*Boliptk_gb _

< K +

<bghdmjhl <Dmjdbg KGbdheZ:\ K\Zjgu_ dhgkljmdpdgbdz
jZajmr_gby b djpdhjblkihkghklb jha 2 1ZlhgZ HErbghkljh_gb_

k

| _kljbdh\/< Fhjhah\ ? F F_oZgbdZ jZajmr_gby I\ _j~uo | _e
KI[ Iljhn_kkby k

1Zjlhg A F_oZgbdZ jZajmr_gbd ijiddibjbbF ]&6ZfmdBa
fzZIl ebl k

Fhjhah\F? Glbrdh\ = F_Ih® dhg wgub glh\ \ f oZgbd_ jZajn
gby F GZmdZ F

SHIHUHQFHV

JHGHUDO GGWDQGD(WHRWOIGAHG VWHHO SLSHV 6SHFLII

6WDQGDUWLQIRUP S
JHGHUD®DBEWDQ ::HOGHG VWHRIOL QLIHWVDRG BRRUFRZSHOL
3XEOLVKLQJ +RXVH RI 6WDQGDUGV S

JHGHUDOG6WDQGBWUUHDPWHZHPWBHIGF VWHHO SLSHV 6
ORVFRZ LKE®@J +RXVH RI 6WDRGDUGYV

YHEHUDO GWDQG BW U HIDHEWH ZMOIGHH G WV N U RL\SAHQW
FRZ 6WDQGDUWLQIRUP S

3URNKRWRYRW FUDFNV GXULQJ ZHOGLQJ ORVFRZ 0DV

%RFKYDU S\NDALOQRIYLNRY2Q SWKRIE O KFAR\VWDOOL]DWLRC
LQ FDVWLGL Q)RX QEO\ 3URGXERVLRBQ

3URNKRUR®BKN\VLFDO 3ULQFLSOHVORN FHRAG DG W DIRMX U J \

S

%DODQGLUAGGDPHQWDO VI RIDWWH @K HRWR DRARFRID VXD U W

LQRVWURHQLH S
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.DVKLUVVE® D&\ VKRWEIMWRMOHIXOLBRE/LFV DQG &KHP
Rl ,QRUJDQLF ODMRHBED®V

/JHH (XQ 8 7KHUPDO VWUHVV DF® P/SRYDMWH LAY BIKRE WS R
IRUFHPHQWOSIDW WUURG}HY $LR 3S  +

RQLPKKH Y%. .RQLVKFKHYD®HXDWLRQ RI UHVLVW D@RRRI \
VWHHOV WR FUDFN IRUPBWEKR Q LGOOL QQXDa/ERERM\WY 1 RGRG@ W D Q VL
WHK5 ( $OHNVHHY 1L]KQ\ 1RY BROURE BWEBR H 7HISKQLFDO

ODNKQHYD6WXG\ Rl FKHPLFDO KHWHURJHQHLW\ LQ QLFI
RI PDUDJL QUKWWHMIO 3K\VLFV DQ®@RAEVRR/FIBS\+

ILNRODHY 3D UVKLQR&RWER H® XG\ RI PLFUR VRHFEXPWXBDO
KHWHURJHQHIDW\F LX @RRPAHF ZHOGLQJ :RIOBDDRQ DM\G SLB HOR

1R 3S

$QGURQRY*DXVUKLO® 6NBEDUFKHONRYRQLQ$®DO\VLV RI \
LQIOXHQFHW RQGMKHFIH O GV URIMH WK RV RBX SIOSHDL@ IRI SQLYHUVL
LFDO (QJLQHHRBLQ@S =

9LQRNXWRY.EUNBEQ GLNRO®HYOGHGWWIWEDFWXUH PHFKEL
DOSSHUIRUPDQHRIB F¥ L\ HWDVDR Q HERWDERED® (QJLQHISULQJ

3HVWULNRYRUR]BRY)UDFWXUH OHFKDQLFV RI 6ROLGV $
3HWHUVEXUJ 3URIHVVLRQ S

3DUWRQ)IDHFWHKDQLFYV )URPIOKWMRRHN WRBERZ 1DXND (
RI 3K\VODW&HPDWLFV /LWHBSDWXUH

ORUR]RY (1LNLVKNRYQLWH (OHPHQW OHWKRG LQ JUDFW
1DXND S

678'< 2) '"()(&76 ,1 /$5*($0(7(5 : (/'(' 675$,*+76($0 3,3(6
6 <X %HO\DHYD5XEWWYRYD6L]LGWYHYKHUHO\VHY

9RRIQH]K 6WDWH 7HFKQLFDO 8QLYHUVLW\
5XVVLD 9RURQH]K
//&3*+HDG &HRWLDIOFDWWWHVWDWLRQ &HQWHU
5XVVLD 9RURQH]K

BKRI 7THFKQLFMCG G ERBQR HHRWRKHMSDUWPHQW RI OHWDO DQG :RRGHQ 6WUX
W O HPDLNOYHWER\V#\DQGH[ UX

3K RI 7KH@LFD O \6F\LHRDBWHR V \RR WIKEIDUWPHQW RI OHWDO DQG :RRG 6WUXFW
W O HPDLWOXE]RYD#FFKJHX UX

/IHDG (QJW®PHHU WDWMLILQFHAMPDLO UX

6WXGMQW HDUAR]KHUHOHY#FFKJHX UX

SBUREOHP 6 WORMMGPHRWEUHKHQVLYH DQDO\WL\GRD ZHW 8 UGC®R{ZEN X QLO
SLSHVY DQG GHWHUPLQH WKHLU FDXVHYV

SHVXOWRMURVWUXFWRYWD OXPRYXWPDLEWQEDO\WLY RI WKH SUHSBDIBG VHF
FRPSWNRQ ZDV GHWBUFRKEHKDUGQHVY DQG PLFURKDUGQHVY RI WKH ZHOG

&ERQFIROMH FDXVHV RI ZHOG GHIHFWQYGL QLW K R FIRMIENERH (RI/MRKE W RI1 D
GLDPHWHVHMNWUSBSLIKKDEH@EMIHLHG

.H\ZRG¥Y¥HOG GHIHFWV \FHDHFF $LSHUPXOIMMEL QJ P PALUFR\RW WXIKW WXH H
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|1J:<BE: HNHJFE?GBY KL:L?C

DzZkkfhlj_gbx ijbgbfZxlky gZmqgghf KIZIMd h)s ~h kljZzgbp FZ
| _jbzZe klZIvb kg ™ehzZ\blv \ j_~Zdpbphdoghd Wdi_qgzZlghf \b"_
Nhjfzl kljZzgbpulhey \_jag_gb'gx_ijZ\h_ b e \kf
Rjbnl | _dklZLPHV 3REBRDQ k h*bgzjguf bgl_j\Zehf RKEahH\ghlbnlZz
|_dkkz il :gghlZpby dexqg_\h jb&mghqgu_ ih*ibkbpblygmhAWkjZo
il :[aZpguc hitkImikf
KljmdImjzZ klzZlvb
M>D ijb\h*elkyfA\_jog f m]lem
GZa\kygdblvb rjbnl il “bjguc
Bfywlg_kl\h nzZfbebyhA\IhjZz
K\_~ gby h[ Zdlh mqg_gZy kl_i_gaAZely_ghZgbfZ fZy "he ghk
f_klh jz[hlu ]hjh~ dhglzZzdlgZy bgnhjfZpby
gghlZpbw\dkyg bgnhjfZpby h klZbyub jhamgviZiZo bkke_~h)
gby |j_[m_fucf ZgghlZgpidb Ah keh\
Dexqg_\u\Zkédikgh\gu_ ihgylbyb\iZkikufZI\j kKIZIv _
L_dkl klZlvb
;b[ebh]jZnbqg_kdbc kibkhd gZ jmkldidfZln Zg]ebckdhf y
Imgdlut gZ Zglebckdhf yaud_ 1j_"eZzZ]Z_fuiheghRIlhX "he ™ ¢
khhi\_IkI\h\Zlv |_dklm gZ jmkkdhf yaud _
K\_~ gby h nbgZgkbkbbZgblw
Hkgh\ghc |I_dkl klZlvb “he _g [ulv kljmdImjbjh\zg \\f~ gb_ ih
Ilh"u bkke_"h\Zgby j_amevlZlu \u\h”u beb aZdexqg_gb_ b | i
Jbkmgldfebpu jZzkihezZ]zZxlky ih f_j_ bo mihhbd&kaggdb \\I\W'kl dk _
jhdhibc ba]ldb "'mjgZzeh\ Z 1Zzd _ iehoh hlkdZgbjh\Zggu_ g_ ijbgbfzZxlk
Kkuedb gZ ebl_jzZlImpmd 2akhNZwl ky \ d\Z”jZlguo kdh[dZo gZijbf_j
;b[ebh]jZznbqg_kdbc bkibkRbdky \ dhgp_ klZlvb ih ihjy~dm mitbfhqagby \ |
ey _|ky ih =HKL J ©;b[ebh]jZnbq_kdZy kkuedZ H[sb_ Ij_[h\Zgby b ijZ
gby2 KZfhpblbjh\Zgb g_ [
>ey im[ebdZpbb klZlvb g_h[oh”bfh \ukeZlv ghpbbglhyxx Z~j Kk j_
p_gabk[jZzsz_f \gbfzgb_ Z\lhjglhggZledhbgb _\g_rg_g j hdfgapbl \gmlj_g
g_]h j_p_gabjh\Zgby b g_ y\ey Iky hkgh\Zgb_f "ey pblgylby j_r_gby h
<k_ ij_"klz\e_ggu_ \ j_"Zdpbx fZl_jbZeu ijh\_jyxie¥]bZjR]jZff_
\lhj g_k_I hI\_IkI\_gghklv azZ gZgbqgghlZlkvibrbjlZjZglbgdel dhtxlv ij_~»
klz\ey_fh]lh fZl_jbzZeZz
J_~"Zdpby bf__1 ijZ\h ijhba\h”blv khdjggugblyah jg "ghyptb dklZ jn
ibkb
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lez\guc j_"Z&KApjhgh\ béZ*K_j]__\hd_6ég gaijhd
azZf JeZ\gh]lh j_fBdbBeEZ\ <eZ”bfbj :gZlhjenb&tZzdq ¢Zmd ~hp
hi\_KHI\ _gguc k_dgdZjyb_eyg =jZcj ?]br__\bg dzZg™ | _og gZmd 7

lhglhuc Z~j_k j_~Zdpbb ] <hghbbydHnjpy ~ dhf
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