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QHWILGYWLIDWLWQFDQ EH VDLG WK D'WHWMXHH UMW UHODWLYH LQGLFIXWRU RI
7LPDQ IDXOW LQ WKH PDJQEWILWUDRHASG RDQUDRBWRQ RI WKH %HORERUVN EORF
E\ D FOHDU JRQH ERWK LQ WKH JUDBVKBWD VRHERWERQV 6RIQGRU BWQRFN
WKH ILHOG DQG ZLWKLQ WKH UHQLRB®WI[LPDP D.QGWHK 7KH :HVW 7LPDQ
LPD ,Q VRPH FDVHV LW FDQ RQO\IEHOWUDFBGVRYHKDDDFWHUL]JH@E\ WKH
VHULHV RI GLNHV RI EDVLF DQG XGWQDEBWLFLWRFNY ERWK ORQJILWXGLQDC
WKH\ PD\ QRW EH ORFDWHG LQQWKHGQURQMWDLAR QDX OW R
(ISUHVV UDGRQ VXUYH\ DFURVV WK HKXWWZ WD QQNDXIOWFLHQW VHLVPLF VWX
ZDV FDUULHG RXW DORQJ QLQH SURHUB QW WDXDIVR T URRVYRWKIQWLDO OLHOGYV
‘HVW 7LPDQ IDXOW %HQRERWMWGBOQWVXUYH\ FBIG BV YW DGGLWLRQDO P
. XORP 2]\DJ 7URLWVN 1LYVKHUDIRGM GQERHFWIHQJ DQG WUDFLQJ WHFWRQL
VKFKXUD  6HG\XGRU IURP 6RXWK SWADEWURKO WHUPV DWWHQWLRQ VKRXC
$FFRUGLQJ WR OMKH RUHYSUHVV HPOD@BWURG@ORFN ZKHUH D VKDUS JUDGIH
VXUYH\ LW LV QRWHG WKDW WKH PDVWMNHGEPID®R WBXORMD J@QHWLF ILHOG DJDLC
WKH VWXG\ DUHD LV FKDUDFWHUL]HGHBA RIQBWUN BV HGN D5HG VL R XO/0 VREEK DR H
YDOXHV WKDW YDU\ LQ WKH WD®JHWHUL]HG E\ R KLJK .
7KH DYHUDJH 95%$ YDOXHV RI WKH %HORERUVN EORFN DUH
%T P 1LYVKWUD %T P QGRU H\ZRUGV
%T P 7TKHPD[LPXFRQFHQWRDWGR@ :HVWLPDQ IDXOW SRWHQWLDO ILHOGV V
WKH VRLZDVULHILVWHYMKH 1LYVKHUD FE®RFN UDGRQ DFWLYLW)\
X
<\_"_gb_ ijh\_~_gbb k_ckfhjza\_~hqguo jZ[hl FH< FH

DFI< ]_hehlhkt_fhgguo bkke_~h\Zgbc Z |

Bamqg_gb_ Jem[bggh]h Kkljh_gby weddhjhjdb\ ~dhc b [mj lwbgZdHj g& dhl
g_hl_dlhgbdb \ jZfdZo ZdzZ”_fbgq_ka&hc jgzmdRgk\wagh \u”r_e gb_ jZaehheVxk ihf
gh ij_"~_ \k_]h k gZoh *_gb_f gh\uo Adgkh®#z\dzjl fz]gblguo b ]jZ\blZpbhgguo il
ey ihbkdz f_klhjh *_gbc ihe_aguo blgbhiksalUukigu b ~hklzlhgqgh rbphdh Hk\
dZd jm~guo 1Zd b f_klhjh'*_gbc m]eeph”"pzhMh\ Bamq_gb_f jZaehfihc dZdlhg
qlh gZb[he__ ewdmztey | _jjblhjbb LbfZghblhjbb\jhi_ckdh]lh K_XhjklhdZz Jhkkbb
K_\_jhmjZevkdh]h j_]bhgZ G_fZeh\Z gmybiftrvaewkv fghkke ~h\Zl_eb viZhmle
ihke_"~gb_ ]h~u IZdb_ bkke_"h\Zgby blhjib ueay bkihevah\Zgu gZfb \ ~Zgghc jZ[!
jZkkfhlj_gby \hijhkh\ k_ckfbgghklb kdb@gZih fzI _jbzezf ij ~u"msbb\bghe
Hkh[h_ \gbfZgb_ \ "Zgghf Zki_dl_ m”_gkliky gad b ba~Zgu fgh]lhgbkjduglgukodZz
q_gbx jZaehfghc I_dlhgbdb j_]bhgZ quf_€Lhghqg kdh]h jZchgbjh\Zghy\ LthfZgh
jZaehfguo ahg gz f_klghklb bf__I kmsnjkdévadhlh j JbhgzZ ]~_ \u~_k_twj2a_ kb
ijZdlbg_kdh_ agzZq_gb_ "ey hij_"_e_ghyh\HAgImAhgZevgZy b ~bZ]lhgZevgZy GZb][
jZkijhkljzg_gby k\yazZgguo k gbfb_jm~mii Wz  gghklv \ ] _hnbabqg_kdbo iheyo bf
gbc f_klhjh "~ _gbc m]Je_\h"hjh"h\ a_ferdpykhgre& gzZy kbkl_fZ jZaehfh\
b 1~ >ey [hevrbgkI\Z j_]bhgh\ \ Iibf gbke_i®kkh ggu_ jzagufb Z\IhjZfb dZjlu b ko_
fZghK_\_jhmjZevkdhlthe\gb_ jZaehfy\ ifu [ehdh\h]h kljh_gby jZaehfghcj I]mlhgbdb
fufb f_Ih"Zfb g_\hafh @z tkeZ[hc h[@Z hgz g_kfhljy gZ kms_kI\_ggh_ kmh”*kl\h g_
ghklb dhj_gguo ihjh” Thwlhfm “ey bo hama_abygsZ jzaebgby bghc jZa bZ" _ ijbgp
i_j\h_ f_klh \uoh”yl ]_hnbabq_kdb_ f_yMguG dzd \ ] g _abk_ 1Zd b \ f_klhiheh
khfg_ggh qlh gzZb[he__ gz”_"gufb ylexklkuimic Hkh[_ggh gZ]ey~gh wilh ijhy\ey_lk
kfbg_kdb_ f_Ilh~u h~gzZdh g_ \k_]"th mRgz\Ikygbte dzjl ihkljh_gguo ih j_amevlZIzZf
qblvfZI_jbZeu ohjhr_]h dZq_kI\Z igbr@hjmjlh\zgby dhkfhnhlhfzl_jbZeh\ th]_hfhjn
kilhysb_ b \ hkgh\ghf gZijZ\e_gu gZ ihdkidy "l€bo bkke "hAZbghbd  _ dzjl ibhl_gp
\h~hjh~h\ >Zggu_ fZ]gblhjZa\_"dba wgedfihoZihe c > @
\_~db ]jZ\bjza\_~db ihalheyx!| dZjabjh\zIv jZ
ehfgu_ ahgu hgb [he__ ~hKklmigu \ ijhba\h~kl\_ Hlt_dl bkke_n~h\Zgby
gh h]jZgbg_gu ih ijbjh"Z Wakh~dlb\g L_jjblhjby bkke_~h\zZgbc ij_~klZ\e_gZ
ijb dZjlbjh\zgbb ijbf_gylv dhfie_dkbjh}&@@Pmjgmihgbg _kdhf iezg_ keh guf maeh
f_Ih~h\ , , i_j k_qg_gby jZaebgguo jZagh\hajZklguo kljr
JZaehfgu_ ahgu \ jZkkfZIJb\Z_fhf jchRPEG@Njhi ckdhc ieZInhifahe]MjZev
\ a_fghc dhj_ gZf_qZebkv \ hkgh\ghf iRgfZ)_ iRy debazgkBZg kbg _debaz Lbfzg |
eZf j_]bhgZevguo ] _hnbabqg_kdbo kt_fiytjd@ZYyIKbhg debaz K_\ jguc MjZe =jzZgbp_
h(jzahf ]jZ\bf_ljibq_kdhc b fZ]gblghc h g€ 1j_ghjkdhc iebl ijbgylh kqblZbv AZiZ"g
\behih?I\_j"~"Zebkyv k_.CkfhjZ.a\_’\hqQufbfzé&dbc lem[bgguc jZaehf Lbfzgkdzy ]jy"z
1Zfb =KA FH<A Z \ieZIinhjf_gghba_qfm \dexqz_IkhRIZ\ I_qghjkiehtu \dZq_Kkl
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\___ x]aziz~rgh]h kljmdlmjjghdihg_gby Hkjuc bf__1I| ihqglb Ihjp_\h_ khge_g_gb_ k km([f
gh\guf jZaebgb_f Jmkkdhc b I_ghjkdhcble@pZawvpguf azfudzgb_f \ wlhc qaklb Lbfzgt
[Z_lky \hajzkl nmg~rzf_glz ghjkdhc ieblu AzZL®fggkdhlh jZaehhz 1]
|_j\hgZgZevgh AZLdfggkdbc jZaekfbjZzykv \ k_wghz~ghf gzZijzhe_gjZaehf
ijh\h~"beky ih kf_g_ agzZzdz fzZ]gblgh]lh hpreagzigz_| aziz*"gmx ]jZgbpm LbfZgkdhc ]jy*
bfms_kI\_ggh iheh bl_evghlh Ijblbfzgkdbo Aiz~rdibfZgkdbc jZaehf ij_~klzZey_ | k
]b[h\ IJmkkdhc ieblu gz hljbgzZlgéVgh_[hc gzZz”\b] ]~_ jbn_ckdbc nmg~zZfl gl LbfzZgh
ihe_ Lbfzgz 1jb wlhf hif_gZehkv qglh \ghjkdheZoeblu gZ*\bgml gZ nmg”*zZf_lygl Imkkdt
ahgu khge_g_gby nmg~zZf_gl JIJmkkdhcluielbjllug hfdZ ihrgz”~\b]_ \ukimizxl b jlZzagh\hajZ
aul\Z_|ky ih]jm’_gguf ih” djz \u_ kdga~r"qhlah _gby Zkel] gb'gb_ ]Jhjbahglu ieZz
kljmdImju LbfZzgZz qlh \ujzZz Zehkv \ \bAnhibjbdiblh q_oezZ |Ih k_ckfbq_kdbfzrZgguf n
ihehkh\uo ZghfzZebc &ziZfghc hjb_gldhle_gh qglh khge_g_gb_ ijhbkoh”bl ih kdeZ
jh\db Bgufb kKéh\ a~_ kv gZ[ex""Z_lky gZ™\W]h\hc ahg_ h]jZgbq_ gglhxf 2Agki@fg Ho
Lbfzgkdhc ]jy*u gZ nmg~zZf_gl IJmkkdhR_pdpdaevhgbfZzgkdbf jZaehfzfb jzZkklhygb_ f_
+ @ "m dhlhjufb f_gy_lky \ rbjhdbo §2&"_eZo
AZiz ghbfZgkdbc jZaewfih ih]jzgb [hevrmx rbjbgm #2£hdf hgz bf__I \ jZchg_
gh_ h[jZah\Zgb_ ©djz_\hc rh\2 ih =zZn@jhédkkd@h Dzfgy azkztghf b Wiklihqg
@mjz\e_\m > @ f_""m wibdZj_evkdhghflokifdbec gbb rbjbgZ ahgu agZqblZevgh khd
wib[ZcdZevkdhc Ubfhgkdhc iellzZfip _lky ~hx df gZzh\_ DZgbg b "Ze__ gZ k_\_jh
ly’_gghklvx k\ur_df Hg ijhke_"b\Z_lkyadiz~» khqe_g_gb_ lyblgjog_~hd_f[jbckdbo
i h\Z DZgbg I_ghjkdhlh fhjy ~h K_\_joghihfisjdettih__| oZjzdl_j djZz_\h]lh r\Z > @
]"_ g_ihkj_~kI\_ggh i_j_oh”bl \ gZ~\b] Ihex&hdZklhys jZ[hl_ gZfb jZkkfZljb\Zxlky
djy’ 'z zZ ~Ze__ #d\ Xkl _fm ~batxgdIB\h\xAguc b kj_~gbc k_]f_glu ABiZYykkh]h
izrgiMjzZevkdhe f_J]Zahgu Kj_~g_lh MjZaEhfLZijbk P_ev bkke_"h\Zipgeenqg_gb_
djZzcg_f k_\ajiz~_ j_lbhgzZz jhev ©djgh\bbh *Zgguo h f_klhiheh _gbhbAZgz"gh
r\za i_j_oh”dIDhevkBEgbgkdhZmehfm dhkdhlh jZaehfZz
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50°00° 51°00° 52°00° 53°00° 54°00° 55,00 5600 %

63\~ Cowmidig
20" e ‘:'Mer 9.7

(;lAg_AlEB Al
i TTER
wiOEAAUA CIAxAIER AIll
TAEUITAT TAATEOITAT TIER
A ONETAIUO AAEIEOAD
LI )UDJPHQW RI WKH DQF
PDORXV PDJQHWLF ILHOG
RI WKH VWXG\ DUHD
/HIHQGw VHBILJ
WSRVLWLYH YDOXHV RI WKI
PDORXV PDJQHWL® ILHOG
QBDWLYH YDOXHV RI WKH
PDORXV PDJQHWL® ILHOG
JHUR YDOXHV Rl WKH DQRPI
PDJQHWLF ILHOG LQ FRQ
WLRQDO XQLWYV

627\’ .
00°

61
20

50°
40

60°)

O!I ' ¢RI
N[

40 \ .
50°00 . 54« 0 55°00° 56°00
1 [® 2 [~ P [o4[o] [L]6 [~]7¢ -
J amevliZlu b h[km™~_gb_ =jZ\bfZ]gblgu_ bkke_"h\Zgbjyf Z]
fdhc fzkrlzZ[h\ b

. <JZfdth‘} ]—':jrl‘(b"’]}bﬂhAkhd\bo.kake ;h\‘? Au|gzzlf(9k iehszrv LKfAgphmjzZevkdh]h
'SJb a?z?qu e j_rZxsho ke Jfbﬁ"gz Gz hkgh\_ \uiheg _gguo jE[hl [ueb
- b ba”Zgu dZjlu ZghfzZevghlh fZ]gbl

bamq_gp. fzlablgto b 1IziBI_ lhf‘uééyk fhebgbb b |jZAbdk j amevigl b

@he_p jZchgz b.kke. "hiZgbc b hij_ flzlf)I fz]lgblguo itueyle_gu jhlb
iheh _gby ahg jZaju\h\ \ i_j\hf |j.b[eb Q aZdhghf ighklb k_ljh_gby kaZ"hqgh]
’ b;frgq_ggg ];th]bq—"dh]hhmal nmg"Zf_gIZ_ "1h \_s_KI\_gghlh khklZz\
SVX K_Cckibq_ 0 £gguo 1Zd>_ jzaehfghc |_dlhgbdb
baf_j gb_ h[t_fghc ZdIbid@hklb

ely bamqg_gby nmg~zZf_glZz Jem[bgu _]h

{jjzga]pzadlhjz gZebgby ih\ur_gghc Ij_ sb]gf]\gl A e gby ahg | _dlhgbq kdbo gZjm
2keb 1jZAbpbhggu_ ] _hnbabq_ kdberM “h bfI,?é’;"ky]ﬁZf'zuaezbgqhgfjé“ﬁglghknhjfzpt
k]éﬁ\bf_ljqu_ll'(g'bz_ \fZLgbIhf_IdeqZ_dkde\b q -
— we_dljhjzal_"hqgu_ . dZ]I b ko f I_dlhgbqg_kdh]h |
bkihevamxlky ~ey bamqg_gby ]Jem[bggh I - S
dhfie_dk_ \ jZaebqguo khhlghr_gbyo ]q A(H UEh hkgh\Zgh bf_ggh gZ wibo

. amevlzl_ijh\_» by k _Zkfb kdtk
gb_ h{t_fghc zdIb\ghklb jZ*hgZ b bkify i Ya&]é E’&hlhegyebkv b A |_zgebyauﬁj?\zg2ebqk_v
ihe_c fbdjhk_ckf klZeh ihimeyjguf \ ih i —gv bamgq_gghklb X _ckfbq_kdbfb f_Il
\i_fy \ klyab k wnn_dIb\ghklvx bo ijb wgﬁe%%o kijmdimj kbevgh hlebgZblky ]~_
>+ @ lj_"ezZlZ_ f i@ ddhk iZg_ [uermle] lﬁy bfngdea AM\ZdjZ cg_ keZ[h
gh ijbf_g_g ijb bkke Ah\ngyo Jem[bggh) {biZpbhggh_ iimdjZgbqghc h[ezklb
g{’VZd[:]blh\h?dZ:bfkdh]h b —mh?hbgkdh“‘\mo iebl ij_AklZ\e_gh \ \hjihglghc qzklb

ezdh]_g @ hfZebyfb fbgbfmfh\ kZ\ZMghlh ijhElbj

GZfb \uihegyebkv jZ[hlu \dexgZx k “\\lklhqgkdjhl he 1iZ7b alahc
r_oh”gmx fZ]gblhjza\_~hggmx b JZMQ@@J?QB t?[hagngjxsyc iggj oh]’J\ d Theh bl e

db Bkke_~h\Zgby ijh\h~bebkv ihnb_\ . 2 .
eyt k dmsbo nihgiZevgmx qzkivb A byf 12d"_ k.azjghghlh iihkibjzgby

y _an Ihg 9 a bkke_~m_fhc | jjblhjbb \urae_gb_ jz
fZgkdhlh jZzaehfzZz ©; eh[hjkd®cfkEbMRI ijhoh~bl |h_ahg ]bhg:Zevgh]h ]

OMkIdmehfkdbcad ©Haty]kdbca ©Ljhbp$£6bh9§g%’%]\bgbfmfz iZar iz g
LEJ.';‘;%CZ benggJ"kdticf‘ "@b‘ﬁ("—asm@“‘—“ azizrngZy qzklv dhihjh]h hi\hkZhdm]k
! ¢ x1Z 9Z k_\_j ] q_]lh~kdh]h ijh]b[Xhgg?y x ghfm hdHhgq
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gbx LbfZgkdhc Jjy?u jbKe__ wlhl fbgbfmt _]h fh~bnbdZpbb f_Ih” hljZ _gguo \r
jZkiz~"Z _lky gZ “8Zbjelbh jZpaf fbgbfmfz FH< _fh” h[s_c ]Jem[bgghc lhgdb jFH=L d
gz df ]~ ZaAa~rghm hi\_qzZ_I| kazZjhj_eypbhgguclhf® ijeHe_gguo \heg DFI<
iZ"gZy gZklv <ug_lh~kdhlh ijh]ldgZfmZz \h&dhdgh]h k_ckfdh]h ahagtbgby =KA f
gZklv x"gh]h LbfzZzgzZ 1h bo jZza”_em bhiAjhpthdmluo \heg lagykegbc FH<A
AzZiz"ghbfZgkdbc jZzaehf >Ze__ @Zik”\_jh D kh Ze_gbx dodrkty. k_ckfbqg_kdbfb
ljZkkjh\Zgb_ jZaehfzZhtjilky qgq_j hgmahi f_IhZb jZkkfZljb\Z_fhc |hjpthl g_agZghb
eh bl _evgudqagbc b hk_\mx gZklv Ke_“1tmexsgd4 "ZzZgp WI\h fZl _jbzez g_ \k_A*Z iha\
fbgbfmfz jZzZaiffbj gZ df RbjgZ hk_\hcey | ~ _eZlv mg\gu_ \u\h®~u GZfb jZzkkfhlj_gu
gZklb hibkZgguo fbgbfmfh\ khkjyyAe¥ lki \hafh'gu_ fZl_jbZeu k_ckfbg_khibo bkke.
+ df qlh hpl h \_kvfZ ijb[ebabl_ewglwtbc j_amevliZlu bgl_jij_IZpbb dmhjuo ihk
ljZkkjh\Zgbb ghfz "beb hkgh\hc 7ey ihkljh_gby akbfdbhcjz

< fZ]gblghf ihaziz~rdgtbfZgkdbc jZaehfdlhgbdb Bf_ggh fZl_jbZeu k_clkidg_kdbo b
gZ \k_f k\h_f yjhgbb hljzZz " _g 1jZ*"b_ghf~dgdZgbc FH=L ihalhebeb m\_j_gghhbgl_jij_It

g_bc"7Z nbdkbjmxsbf i_j_oh” hl LbfZgkdHVvh AZiZAgifZgkdbc Jeggu[d jZaehf dzd
]bhgZevghlh fbgbfmfz gz |_jjblhjbb LdZZykk[dh¥hgwz =KA > @ FH<® *jhke

djy’Z b I_ghjkdhc kbg_debau d ihehk_ *dbhgZevduoemibgf b [he__

fzdkbfmfh\ 1j_~lbfZgkdbo i jzclimgh\tkd GZ ] _hehl]hnbabg_kdbo jZzaj_ako ih k_c
fm b <uqg_]lh~kdhfm ijh]lb[Zf :ghfZebb wibg_ikekujhnbeyf + JK + JK

\ p_ehf hjb_glbjh\@gwk_\_axiz®» gh lgZz h + 3&b + 3& i_j_k_dZxsbo khhl\_

A_evguo mqzZkldzZo bf_x|I km[rbjhlgu_ ijkkllgi@gmgby j\uf b \lhjuafKj_~gbc LbfzZg Z
\ualZggu_ kimi_gqgZlhc ©m]glikZithgfthhh Ij_Ivbf b q_I\_jlef X' guc LbfZg jZaehf
gZevgh]lh khq_lZgby jZaehfh\hlifbkjhl jhgij_~klZ\e_g \ \b~_ gZ”\b]Z ba ©imqgdZzZ? iehkd
azZiz~gh]lh cgkofzlh® b f_g__ \ggETh k \ kf_klbl_ey bkoh”ys_]h ba h”ghlh hem[bggh]
jh\hklhggh]lh ljZgknhjfghlh gZijZhe\gdtcy dmkZ ]2_ hif_qtgb KAZkIbl_eyjZkoh#tb
ahg_ Jmkkdhc bILigfggtdhc iebfbkh \_kvky ©\__jhf2 d ih\|[jodg#lblZy 1Zf k_flt
jZaehf fh _|I khklhylv ba dméébkghggdbki® _\yllkf_klbl_e_c b rbjbgu df > @ k_jl
hlj_adhlbh[j_lZxsb& ]Jem[bghbgm% iehk dzZevgh_ i_j f s _gb_ \_jog_jbn_ckdbo ihjh~"
dhklv kf_klbl_ey RbjbgZ wihkhb&&\Z% "h_jh\hklhgghlh ie_qZ jZaehfZ gZ g_dhlhjuo
df gZ hkgh\Zgbb kimi_g_cdgMplBpftth mgzkldZo <zZ~ty\h kdZy “batxgdltb\gzy Zgl
ghghlh ihe_¢c > @ gZev >"_"bZjfbgkdh]lh \ZezZ ih hlghr_gbx d
HArgZdh ijbmjhq_gghklv b2 iaykgth]Rhajzkud ZgzZeh]zf akiz~ghlh e_"Zq_]lh ie_qZ
jZaehfz d ]jZ~b_glghc ahg_ hibkzZgfhc | VWrklb]Zldf gZ ~"jmjbodf H[*ujkdZy
\_kvfZ mkeh\g&Zybk X*guc k_]1f_g& jzZzkljmdImjz GZ kzZ\izZihghf nezg]l_ Zfieblm~z
ehfz ijzdlbg_kdb g_ \ujz Z_Iky \ fZ]gblighhfehi&_khdjzZzsZ_Iky dfth < hkZz*hgghf q_oe_
jZkiheZ]lZykv \ h[eZklb j_lbhgZevghlhhiggbfifuhZ | ~h i_j\uo khl_g b ~Z°_ g_kdhevd
ho\Zlu\Zxgh x] LbfzgzZ BhXJinggmx qgzZkdyldh\ f_Ijh\ xGaziz~ghf e_"Zq_f i€ q_ A
<ug_]h~kdhlh ijh]lb[Z >Ze__LbAZgk#tidkiZz"ghbfZgkdhlh jZaehfZ iZbnhekabl h
jZaehf ljZkkbjm_Ilky ih hk_\hc qzZklhb ©&t\rgiyd \ha?ufzZxlky d iehkdhklyf kf_klbl_e
lha fZdkbfmfz jzZaf_jzfb dfgbh Ihevdh[he__ ~j_\gb_ dhfiegkg_ijhl_jhahckdb_ b
NZe__ 9gZ k_AazjZ” jZaehf fh gh hlg_klkZjld _ckdbih]ljm Zxlky ih® gZ~\b] > @
Ilh d ]1jZ*"b_glghc aHg_d hWxuf qZklyf dz GZ jbk ihdZazgZ bamqg_gghklv I_jjblhjb
kbfmfh\ LZdhc o0ZjZdl_j nbabg_kdbo iheuc]fihkidjlh ijh]lb[Z b AZiZ~ghlh LhfZgZ jZa
h keh ghf kljh_gbb gz”~\blh\hc ahgt k guhBdghjbkfbqg_kdbfb f_Ih~"Zfb Dzd \b”gh ba
guf \gmlj_ggbf kh~_j Zgb_f fu k_ckfbq_kdb_ ijhnbeb i_j_ k_dZxsb_ AZi
GZ bamqgzZ_fhc |_jjblhjbb hkgh\z\zygktbJZ gkdbc jZzaehf j_~db Ijhnbek gZrbo |
| jbzeZo ihl_gpbZevguo ihe_c fh gh keum™haZlybc ih \hafh ghklb \u[bjZebkv ih eb
jZaebggu_ h[ezZklb AdifZkgithlh jZaehfK_ckfbgq_kdbo ijhnbe_c bebghd¢eb&iE h
x'gmx gZklv ;_eh[hjkdbc [ehd mygZHdijZvevevguo mqgZkldZo gZrb ijhnbeb ijhoh~beb "
Gb\r_jkdbc [ehd k_\_jgmx qzZklv KbgRhgkdbg_kdbo Lzd \ ;_eh[hjkdhf [ehd_ |
[ehd ;_eh[hjkdbc [ehd hk_\Zy qzklv jihkikofheyghilh k_ckfbqg_kdb_ ijhnkebb
fbgbfmfz 1jz\blZpbhgghlh ihey hk_Wy qzZkl¥ fbg i_j_k_dzZxl hljZ[hlZgguc gZfb ©MkI\
fmfz fZ]lgblghlh ihey Gb\r_jkdbc bglyZyi@GliZlgdbc? ijhnbev = b + ijhoh”yl
h[eZklv f_"~m ~“\mfy ]jZ\blZpbhggufb fbghtrhfzib gbhfOMkDwmehfkdhickhhl\_IklI\m_I
hk_\Zy qgzZklv fZdkbfmfz fZ]lgblgh]hj ihely_cKkfihgf{nbex + ©Haty]kdbc? ijhnbev
kdbc [ehd ahgzZ i_j_]b[Z iheh bl_evguloh\agZg_ptkcnjz]f_glhf k_ckfhijhnhey
liZz\blZpbhggh]h ihey J]jZ*"b_glgZy ahgz<f_©Gb\ihgkdhf2 [ehd_ gZb[he__ [ebadh d C
“bl_evgufb b hljbpzZl_evgufb agZq_gbyfbrfyfRdbhfgm® b ©OLjhbpdhfm?2 ijhnbeyf ijhoh”k
]h ihey jbk k_ckfbg_kdbc ijhnbevx < Kbg”hjkdhf
K_ckfbg_kdb_ bkke_~hNkghyguf f_ [ehd_ g_"~Ze_dh hl jZchgZ jZ[hl bR\_klgu j_
Ih"hf bamqg_gby Jem[bgghlh kljh_ghy gzZéXdu jE_ckfbg_kdb_ ijhnkkeb JK b
ehfghc I_dlhgbdb y\ey |ky k_tkioegb4dbc =+ JK



Ba\_klby Dhfb gZmgghlh p_gljZ MjH J:G < K_jby ©GZmdb h A_fe_2 Kudlu\d;

)LJ 6FKHPH RI VHLVPLF VW
G\ Rl WKH UHVHDUFK DUHD
JHIHQGN VHMLI w
VHLVPLF SURIWG@EHWRFN
ERXQGDULHYV

LjiZkkbjh\Zgb_ jZaehfZ ih k_ckfgpg_kdbf14Enbevgu_ fZ]gblhf_Iljbg_kdb _k b
guf g_ \uaulzZ_| khfg_gby ohly ozjzdl_jk&_¢thiEgbyx ij_~_eZo bdadmgzl_jplhjbb
kdhc azibkb g_ \k_]*Z iha\hey_| \u~_glZlb Ihdph[hlZgulgbZhjZza\_~hqggu_ ijhnbeb
f_klhiheh _gb_kkbl_e_c ebrv hlg_leb\hé&hlfeh[hjlked® ©OHHKgbc? ©Ljhbpdbct ©GbD
gZ_I|ky jZaebgb_ aZlibkdwdub [ehdZoz Ihljjkdbc? ©F_smjkdbcax@Kkkd¥tc® ihjho
gbggzZjeBEklv ihjhc aZo\ZIlwZ _jlbk Aysb_ ih jZaebqgufddg2AZizZNghfZgkdh]h
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H
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Ba\_klby Dhfb gZmgghlh p_gljZ MjH J:G < K_jby ©GZmdb h A_fe_2 Kudlu\d;

jZaehfzZzFZ]lgblhf Hjg_kdb_ bkke_~h\dgbyh\k_jbyf ~Z_d hkgh\guo b mevljZzhkgh\guo i
ihegyebkv i_r_oh~gufb ijb[hjZzfb FBGgFhgb fhiml gZoh~blvky b g_ \h njhglZevgh
dhlhju_ ij_"gZagZg_gu "ey baf_j_gbyzdahhzey
]_h#lgblgh]h ihey Iljkgheghc kbkl_fZlbq Fhgblhjbg] jZzZ"ho¥fZgZpbhggZy kt_fdz
kdhc ih]j_rghklb fzZ]gblhf_ljzZz ijb bafhljghlbtblky d "hiflmwgdkij_kkguf b ~_r_\uf
fZlgblghc bg”mdpbb g_ ij_\gu&Z RZ] f f_Ih~Zf \u”_e_gby b IljZkkbjh\Zgby jZaehfg
"m imgdlzZfb gZ[ex”_fgbyebgZ ijhnbe_a&hg \ ij_~_eZo ieZlnhjf_gguo h[ezZlkd_c ]J*_ |
khklz\eyezZ hl e H~rgh\j_f _ggh khjy~ehfu i_j djulu fhsguf hkz*hqguf q_oehf
\ufb gzZ[ex”_gbyfb kgbfZebXkxpbbzjflz]gb JZ~"hg ]_g_jbjm_Ilky q_j_a jy™ 4Zkiz"Z n
ghlh ihey FZ]gblhf_ljbg_kdzZy klZgpbygmklZgigikealh?*ys_]h g_kdhevdh ballhih\ k »
\ZezZkv \ kihdhcghf fZ]gblghf ihe_ b \_leZ\gubbki_jbhf*ihemjzkiz~*Z mjZbhjbc
iZpbx \ZjbzZpbc k rzZ]hf fbg LhihljZnbqg_kdZlyc dhlhju_ h[uggh \klj_gzZxlky \
ijb\yadzZ \uihegyeZkv k ih36s\DxUPL @ ljiZzgblguo fz]fzlbg_kdbo hkzZ~hqggbo f_IZfh
Ilhgghklv ijb\yadb ijb iheghc \b~bfhklb ghjkdhglifijh~Zo ihwlhfm hg ijhba\h”?blky ijzd
Ahklib]z_If ljb\yadzZ ijhba\h~"bezZkv k kdbhtk_fb Ibizfb ihjh™ b ihg\ gZ jZaguo Jem]|
f Ijb\yadz \j_f_gb f_""m fzZ]gblhf djzZz@b> Djhf_ wkHlhg ozZjzZd]bam_Iky gZ
\uihegyezZkv k ihfi86x*DUPL® Ilhgghklvhe__ ~ebl_evguf i_jbh~hf ihemjzkbz”~Z hligh
ijb\yadb “ k_d <k_ ijhnbeb gZgbgZebkwevwghkugm]bo bahlhih\ Ihjhg ZzZdlbghg qlh
]h~rkdhlh ijh]b[Z _1h hilbfZevguf bg~bdzZlhjhf ey h[gZjm _gb
AZ"ZqZ bkke_"h\Zgbc aZdexqdezZKyzkKbjlit\& gby |_dlhgbg_kdbo gZjmr_gbc
ghf bamqg_gbb ZghhHzfeajgihlgh]lh ihey \ ij Wdkij_kkgzZy jZz*"hgh\zy kt_fdz~q_j_a AZ
N_eZo jZaehJZamevliZlu bkke_"h\ZgbcghibfZgkdbc jZaeh¥hftjbezkv ih ~_\wlb ij
klz\e_gu gZ jbk nbeyf jbk ih Z\lhfh[bevguf ~hjh]zZf >ey
Ilh ;_eh[hjkdhfm [ehdm ABizggtdh]thaf_j_gby h[t_fghc Zdlb\ghklb jZz*"hgz H:J
jZaehfzZ ijhoh”yl ijhnbeb ©;_eh[hjkdbcdhm\©lgghf \ha“mo_ bkihevah\Zeky ihjlZIb\(
ylkdbc? jbk GZ 1]jZnbdZo ihe_c AZzjzgif_I|j JJ:F GZ dzZ ~hf imgdl_ gZ[ex”_gby
Lbfzgkdbc jZaehf g_ gZoh”bl k\lgbphp [MjZéZzkv kd\Z bgzZ Jemkiigbc/ bzf_Ijhf
jbk GZ ;_eh[hjkdhf ijhnbe_ \ jZckhkf§ Baf_j_gby ghkbeb wdkij_kkguc ozZjzdl_
IG #IG \ur_ey_I|ky ZghfzZzeby k\yaZggqdlygxkebkv kjZam ihke_ [mj_gby kd\Z bgu
nZcdhc hkghlguo ihjh? jzZkihezZ]zZxszZykd "mf baf_ j gb_f hkms_kl\leyezZkv kjhdZqgdz
ij_~_eZo gZ~"\bgmlhc ahgu LbfZgzZz jbk |I_fu hdjm Zxsbf \ha“mohf \ |_q_gb_ fbg <
< ij_~_eZo Gb\r_jkdh]lh [ehdz AfZizZNghjz ijh[u ihg\_gghlh \ha“mozZ k ihfhs\y
Lbfzgkdhlh jZzaehfZ ijhc”_pdb®Ljbb®GbgZzkhkZ khklzZ\eyehb fbfdog:\j_fy _klIlk
r_jkdbc? ijhnbeb jbkGZ ]ljZznbdZo ihe_c 1ddh]lh baf_j_gby H:J >ey hkmr_gby ihqg\_g
" g_Il y\gh]lh hljz" _gby ABfzggdh]lm jZ\ha"moZ bkihevah\ZeZkv dhe[Z I&KRB&EbdZ]_e_
ehfz jbk: ; GZ ©Ljhbpdhf2 ijhnbe_ HPgh\j_f_ggh k baf_j_gbyfb H:J j 4bkljbjh\
hg_ 1G#IG gZ[ex"Zxlky dhe_[ZgbyhfZ]lgbky ihdZazgby ZIfhkn_jghlh ~Z\eh gby \eZ
lh ihey dhlhju_ fh]lml [ulv k\yaZgu kklbZcldZifbjZImju b JEdednqg_gby
gZoh”yshdfp \ ahg_ jZaehfZ 9gbk< dhgp_ >ey dzZq_kI\_gghdbhp:& gzZfb gZ ]j
ijhnbey IG %IG ijhke_"b\Z _Iky 1Z]ghbd_ ih ijhnbex ijh\h*"beZkv kj_"~gyy ebgby
gZy ZghfzZeby Ih ©Gb\r_jkdhfm?2 ijhnbebdhegZkl\_gghc hp_gdb bkihevah\Zeky highl
ghtbfZgkdbc jZzaehf fh gh ijhke_~blv \guzchihdZazl_ev h[t_fghc Zdlb\ghklb jz~F
IG G g_agZgbl_evguf dhe_{Zlgb_ 4:zax4tbg 1" 45za& bgl_gkblghklv ijbfZaeh
gblghlh ihey ohly wih ~“hklZlhqglgh nrkehbdlc ZghfZehh+ fbgbfZevgZy \_ebfbgZ

Kbg~rhjkdbc [ehd AEbZZghkdh]lh hZaéhkj_~kl\ggh az __ ij_"_4dfbig 4ig
fzZ ij_"klz\e_g ©OF_smjké@kf*urhjkdBBf 1h \_ebgbg \u>»_eyxlky jZajulu k\_jolukhdhc
ijhnbeyfb jbk GZ ©F_smjkdhf2 ijhni_ \ukhdhceDQ! ih\ur_ggheD!
AzZiz"ghbfZzgkdbc jZaehf \u”_ey_ lky mKkjj*ggb-D! gbadhg” Oz~hgh\hc Zdlb
j_adbf i_j_iz~hf fZ]gblghlh ihey gZolhidbfky @
gZ nhg_ h[s_]h JjZ"bblglz> GZfb ijh\ < ;_eh[hjkdhf [ehd_ jZz*"hgh\Zy kkt_fdZ ij

AN_gu M _IZevgu_ jZ[hlu gZ wlhf mqgzZkld \htbgZameh g flujjhnbeyf

IZz1zf dhlhjhc klZeh ihgylgh qlh ijhke_"_gkh ko;_eh[hjkdhfm? ijhnbex \ ihe_ jZ"hgZ
jby ehzZevguo ~"Z_d gZlnwrygdbd\b]h\hcy\gh \ujzZz " _gZ ]jZgbpzZ f_""m <uq_Jb"rkdbf ijh
ahg_ LbfzgzeKGZx hjkdRfijhnbe_ ijho [hf 2ey dhlhjh]lh 0ZjzZdl_jgu agZdk$by H:J

Nys_fm 1Zzd _ ih ]jZ"b_glghc ahgLb AXZi&Mhgtebrv ;d f b LbfZzghf 17_ gZ[kx"Zx
fZzgklbc jZaehf g_ ijhke_"b\zZ_Iky \ fzZkgblighfiz~u jZ~hgh\hc ZdIb\ghklb \ bgl_j\z
ihe_ dzZdhcy\ghc h[eZklvx + ;d P jbk :

Hlh[sZy ~"_IZevgu_ fZ]lgblhjZza\_~hqgu_GZ ]jZnbd_ H:J ihkljh_gghfm ih ©MKkI
[hlu fh gh kdZazlv qlh WAEfiZdlghbca jZG_fkdhfm?2 ijhnbex gZ[ex~Z_Ilky oZhlbggh_
ehf \ fZz]lgblghf ihe_ ijhke_"blv gq_ldhc falggtogdbb g dhgp_gljZpbb jZz~hgzZ \ ihqi_gghf \h
\hafh gh dZd gZ ]jz~b_glguo mqgzZkldZooiheyr1Zdg¥Zz§_gby \Zjvbjmx!| hl;d f~h
ij_"_eZo j_]bhgzZevguo fZzdkbfmfh\ b fhgbfmfhh h[tykgy_Ilky I_f qlh [hevrZy qZk
< hI"_evguo kefhgghoebrv IjZkkbjh\Zlv ijhmbey ijhoh™@lhev jZaehfghc ahgwlhih
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ijbgbg_ mlhgqg_gb_ f_klhiheh _gbiy ABpbA"§gH~hgZ \ ihq\_gghf \ha”“mo_ azZj_]bkljbjh
fZzgkdhlh jZaehfzZ hdzZazZehkv azZljm~ghlGewgujfkadtzf [ehd_ Kj_"~gbc hlghkbZ evguc il
"Zgghf mgzkld_ ;jbk azZl_ev h[t_fghc Zdlb\ghklb jZ*"hgZ ;_eh[hjkc
< ij_"_eZo OMklehfkdh]h? ijhnlkaey [ehdZ khklzZhep_ Gb\r_jkdhdHh
ehf nbdkbjm_Ilky ih kj_*g_c ebgbb ]jZkbdZhjkdh]h [¢DdZ P\
;d f k fZzdkbfZevguf agZq_gb;d f GZ ]jZnbdZo H:J hlqg_leb\h bjhkfzlj
D jbk < Ke_\Z hl hkgh\ghlh ibdz \khhky lih\ur_gb_ agZq_gbc k IjblbfEgkdbo ijl
ki\mxs_]h jzaehfm \u”~_ey_|ky _s_ h~rdB\hdézkb¥zZgkdbc gz~\b] ]*_ h[t_fgZy Zdlb\c
ih\ur_gguo agZq_gbc H:J rbjbghfc £ jZ~hgZ hklZ_lky klZ[bevgh \ukhdhc
dh_ jZkij_"~_e_gb_ jZ"hgZ k\b~_I_ewkl\m_I h 3By AZiZAghfZgkdh]h jZaehfd oZjZ
ijhkljZg_gbb ]ZgzZ"a2u jZaehfghc aBgul[gggZ baf_gqgb\hklv jZz~hgh\hc Zdlb\ghklb d
1h~Zjy \ukhdhc kl_i_gb Ij_sbgh\Zlhklb bjhihhkekighlfZd b \ ihi_j_qghf gZijZz\e_gbyo
kilb g_I\_jlbgguo hleh _gbc gZ "Zgghf mqzZkldlhg\_gguc jzZ~hg jZkijhKK¥Y gpZ
ljhnbev ©Haty]kdbc? i_j_k_dzZ_| kjgameMad_dlhgbg_kdbo gZjmZ dgbtulpa
jZaehfZ <br_jkdbc jzZkiheh _gguc \ ij_@86hedp sbgh\Zlhklb \_jogbo ]Jhjbahglh\ hkzZ”~hc
<uq_Jlh*kdh]h ijh]b[Zz b AZAZykghbc H[FZ oezZ \ klyab k wlbf rbjbgZ ZghfZebb jZz*"hg
g4mr_gby hlg_leb\h ijhyleyxlky \ ihe_]4zZ%lhgVurZ_| rbjbgm kZfh]h jZaehfZz
ih\ur_ggufb agZq_gbyfb kh kj_"g_c ebgb_c Zaheyo H:J ijhke_"b\Zxlky gh\ur_
ljizZnbd_ H:J ;d f b fZdkbfZevgufb_agdw_ agZq_gby g_ ijb\yaZggu_ d bd&\_klghfm

gbyfb b ;d f khhI\_IkI\_gghr D fm dhlhju_ fhlml hi\_qgZlv g_ba\_klghc jZg__
D AL GZ mqgzkld_ gZoh”ys_fkyhf_"émfgdheeahg_ beb “_ ]h\hjyl h\g”_lhqgghf
fzfb hif_qzZ_Ilky h[eZilgbk ggufb agZagbb f_klhiheh _gby jZaehfz WIh mlI\_j " _¢
gbyfb dhgp_gljZpbb jZz*"hgZ jbk "he gh ghkblv ij_"\Zjbl_evguc ozZ)zdl_j b

< Gb\r_jkdhf [ehd_ dhlhjuc hld_qg2ylvky ebrv ih\h~hf ~ey [he__ ~_IZevguo jZ[h
ljZevghfm k_]f_glm jZaehfZ gZ |_jjblhjbb blkkeébf h[jZahf ijb g_~hklZlhgdhc k_ckf
"h\zZgbc J[ueh hljz[hlZzgh ~\Z ijhnbeyg_kkihc bamq_gghklb b gbadhc ~brn_j gpbz
imgdlh\ gZ[ex”®_gby gZ dZ ~hf I_gpbZevguo ihe_c wfZgzpbdhghy\Zy jkt_f

<"hev ebgbb ©Ljhbpdh]h? ijhnbeyddgZ fhhgl bkihevah\zZlvky dZd ~hihegbl_evgu«
“hklzlhggh \ukhdbo agzZqg_gbc ih Kkj_1g”~cregbybp\e_gby b IjZkkbjh\Zgby I_dlhgbqg_
ljiZnbdz H:J ;d f\u~_ey_Iky ibd jZz*"hgmdAjnr_gbc
ZdIb\ghklb kh agzZqg_ghbdff khhi\llk
\mxsbfizaehfghc ahg_ pbk AZdexq_gb_

< k_\_jghc gqZklb [ehdZ ih ©Gb\r_jkdhipf g gz f Ih~bdZ dhfie_dkgh]h bamqg_
ijhnbex kj_"gyy ebgby ]jZnbdZ H:J khjklZéayglio ahg gz ijbf_j_ p_gljZevghc b x ¢

;d f jZaehf khhI\_IkI\m_1I ibdm HbJ kyfZktko AZiANglZ gkdh]lh jZaehfZqgZXxdEx
fZevguf agZq_gb_f ih ijhnbexf B ZgZeba ihl_gpbZevguo ihe_c k_ckfhjza\_~r

jbk 7 jZ[hl ijh\_~_gb_ ~ IZevguo fZ]gblhjZa\_~hqq
< Kbg~hjkdhf [ehd_ jZkiheh  _gghjffzpml kz 1zd*_ jZ~hgh\uc fhgblhjbgZb I_j\hg
\_j_jZchgZ jzZ[hl jZ~hgh\Zy kt_fdZ ijhylzebveyhkYu”r_eyxlky jZaehfgu_ ahgu ih bgl_ji
gZ lj_o mqgZkldZo \[ebab gZk_e_gguo lizppdhhbahqg_kdbo ihe_c fzZ]gblghlh b ]jZ
“hj F_smjzZ BtKYhj pbhggh]lh \ ~Zevg ibr\hafh ghklb hhgb k

GZ ijhnbe_ ©Kbg~*hjkdbc? gZ nhg_ilkjlZ\@yxlky k ~Zggufb k_ckfhjza\_~db >Ze_
ebgbb ]jZnbdZ H:Jd f hig_leb\h \u”ley ahgzZo jZaehfh\ \uihegy_ Ilky jZ~hgh\uc fhgb

ky ibd k fzdkbfmfhf H:J;d f P jbg] GZ mqgZkldZo ]~_ g_ ijh\h~"babkv k_ck

khhI\_lklI\mxsbc AZLdTggkdhfm jZaehfmhqgu_ jzZ[hlu j_ameviZlu jZrhgh\h]h fhgt

jbk @ jbg]z iha\heyxl [he__ ~hklh\_jgh hij_~_eb
Kj_"~gyy ebgby agZq_gbc ]jZnbdh¥ Khlheh  _gb_jZaehfz

©F smjkdhfma btxejkdhfm?2 ijhnbelyf k lh j_amevlzlzf bgl_jij_lzpbb ]jZ\bfzZ]gb

klZ\ey_| hdhehd f ]*_ hlg_leb\h ijbkeguo ~Zgguo gzZfb \u”_e_gu jZaebqgu_ ih 0Zj

\Z_lky i_j_oh” hl KZnhgh\kdh]h ijhgb[Znd ilhefZc [ehdb ; _eh[hjkdbc Gb\rgjkdbc b

kdhfm ih~rgylbx FZdkbfZevglby #&gdq\ ~"hjkdbc

wlbo h[eZklyo ~hlklb]lZzx ;d f P b :gZeba k_ckfbgq_kdbo "Zgguo uha\hey_|

D khhi\_IkI\_ggh jAkB A eblv jZaehfgmx ahgm k highkbl_evgh g_[h

Bkoh”y Hemqg_gguo j_amevIZIh wohK]iji _rkg h kix

ghc wfZgzZpbhgghc kt_fdb fh gh kx_eZlv ke{[hflsZzy ~ _I1Zevgu_ fZ]gblhjZza\_~hqggu._

sb_ \u\h”u jZ[hlu fh gh kdzZazlv qlh WIykghba jz
AZizZ~ghbfZgkdbc jZaehf gZ |_jjbbthbh fZ]gblghf ihe_ ijhke_~blv q_ldhc ahghc

bkke_"h\Zgby oZjZdl_jbam_Ilky ih\@r_ohaflh g dZd gZ ]jZz*"b_glguo mqgZkldZo ihey

q_gbyfb H:J dhlhju_ baf_gyxlky \ bgj_4\%2Zo0 j_]bhgZevguo fZdkbfmfh\ b fbgbfm1

* ;d f < hI*"_evguo kemqgzZlycebhvgljZkkbjh\Zlv _]h

Kj_"gb_ agZq_gby_¢hphjkdh]th [eih k_jbyf ~Z_d hkgh\lguo b mgwobjZhjkgh\

dZ khklzZ\leyx ;d f Gb\r_jkdh]h ;d f hgzZdhgb fhiml gZoh”~blvky b g_ \h njhglZev

Kbg~hjkdi]h ;d f FZdkbfZevgZy dEgp_ahlg jzZaehfz
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£EEOCAEIITA NODPITAIEATAXTIANEIEl ID SDGORELUVNR\ , BHFK®RVNR\ SOLW
AEIOEE 11 AATOECExANEEI AAAIUI YRSURV\ QHIWHJIJD]IRQRVQRVW\ SDOH
AMITETAER LU w IDXOW WHFWRQLFV RI WKH :HVW 6l
2ATT¢NCT ©ill¢liAes BEOAEINITA 7LPDEHFKRUD SODWHV DQG WKH SURE
NODTATEA EEOINOADU (] IDIGPHOHR]RLF RL G DQWHIDDNG S3URF RI
0(=7,03(&+ ®OAxANOAAIIAR AATETAP®QLRQ 3HWUROHXP 5HVHDUFK *HR
LY ,QVW /HQLQJUDG 1HGSD
2ATT¢NCl j iEEOAEIINTA NODPTAIENR E NAIDVKLORYS5MQORP\ IXQGDPHQWD VHY
IExIINOU pAIUO PAETITA "ANTOAEEBRVWRKKHQYR RSH\VNR\ SODWIRUP\ LNK

IE ¥YEAOADEI I #ED®A- N QLFKHVNR\H JQDFKHQL\H L PHWRG\ Y
&RUUHODWLRQX EEHMEZHIRX QG UDGRQDXOWYV RI WKH IRX@EBWQLRQWK RI1 Wi
DQG GRUPDQW JHRORIRSB® IWXOWMDVW (XURSHDQ SODWIRUP WKHLU W}
QD 2UQHBMVBRKXV5SRGULIXKBKD LFDQFH DQG GHWHFWLRHROPRWKRGV @
YDUULDRXUQDO RI 1XFOHDU 3K\VLFYHRBWLIHPUL\D VHYHUD \HYURSH\VNR\ Fk
DBFLHQBEBGLDWIQRESSOLFDWLRQV *HRORJ\ DQG JHRFKHPLVWU\ Rl WKH G
9RO ™ ° w (XURSHDQ SDUW RI WKH 8665@ ORVFR
AL IDECE © ¥ (ATIA Y Y EfUEAUI®WDWH 3HG/DV 3w
+1TOIT@AIEA DAATITATE E OAEOIExAREHEY 9 $ =DSRURJKAWP\QDID NBUD
AEOEAITNOE PACEITITA A TAIOPAEUITEYWMREH\VNRIR 9RWYWRINRD 6665 >7KH
EEE olEEAAU EAAAIKGE 2 (DUWK V FUXVW RI WKH (PDOWRMHRDQ 1R
™ 4 w WKH 8665@ /HQLQJUDG 1HGUD
ODO\VKHY BD$ORP\ (YURSH\VNRJR 6HYFH
SHIHUHQFHYV 9RVWRND 6665 YW VQNDWMHJID]RQRVQRVV
.DOLQLQD 2 $ JRW.IUXGIQ\H( FKHUWP 7KH IDXOWYV RI WKH (XONRYHR QW RK W |
WHNWRQLFKHVNR\ HWHORNWRND 6HY 8665 LQ FRQQHFWLRQ ZLWK ®RLO DQG
URSH\VNR\ FKDVW\ 6665 SR JHRORWLDH&N(HQLQJIUDG 1DXND S
JHRILJLFKHVNLP GDQQ\P >/DUJH IHDWXYH\R RAHWWRQLND 71HRDQRDQEFV RI
WHFWRQLF VWUXFWXUDWN WKHKRUWRQBQLQIUDG 1DXND S
(XURSHDQ SDUW RI WKH 8665 E\ JHRBRRURIOWHID , D 63WUWRHQLIH GRID
JHRSK\VLFDO GDWD®@ *HRORJL\DQHUFHRVUNBYROLWRVIHU\ (YURSH\VNR
QRVQRVW BHFK®RR\ REODVWL >*HRB8KWRND 5RVVLL >7KH VWUXFWXUH
DQG RLO DQG JDV FRQW H3HW KRIUW K 3K @BHOR]RLF OLWKRVSKHUH RI WK

UHJLRQ@ /HQLQJUDG W 1RUWEBVW RI 5XVVLD@ 6W 3HWHUVEX
91,*5, 3URF ,VVXH S
*DIDURY BWURHQLH VNODGFKDWRJRVWEEHHQNBWA XNWXUD , WHNWRQ

PHQWD 9RVWRFKSHRVNR\ SODWIRUNMNBRD PRGPOR\HNRU\ 7LPDRXRU
JHRIL]JLFKHVNLP GDQQ\P >7KH VWUYMNRABHERVWHKRD SR UH]XOWDWDP NF
IROGHG EDVHPHQW RI WKH (WVW (XHRGRBRILJOBKHVNRIR LIXFKHQL\D >6
IRUP E\ JHRSK\VLFDO GDWD@ PGV WH B RQLF PRGHO RI WKH (DUWK
$F 6FL 1R w3 7LPDEHFKRUD EDVLQ EDVHG RQ WKH U
5D]QLWV\Q7H8$WRQLFKHVND\D NDUWRPRPHKHQVLYH JHRORJLFDO DQG
$665 L VRSUHGHOQ\K UDLRQRY >7HNWRKGL@HVYE¥RRILND , PDIJPDWL]P 9RVW
WKH .RB6&E65 DQG VXUURXQGLQJ DUNMR@H\VNR\ SODWIRUP >7HFWRQLFV
9RSURV\ JHRORHYRWR/RND 5XVVNWV{VP RI WKH (DVW (XURSHDQ 30DWIR
SODWIRUP\ SHFKRUVNRJR 8UDOD L SROXRWWURYD

.DQLQ 7UXG\ ,QVWLWXWD JHRORJI%URIJGPQRNYOLDO -KREQDVQRLWHO QD\D
$1 6665 >3UREOHPV RI JHROKJ\ RI WoOH\YRUW WHNWRQLFKHVNR\ NDUWE
HDVW RI WKH 5XVVLDQ 30DWIRUPPRWP BHEKRHWBQR\ FKDVWBRWWILRSH\
8UDOV DQG WKH .DQLQ 3HQLQVXOBDVWHMEPEDR| ([SODQDWRU\ QRWH WR
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WHFWRQLF PDS RI WKH %DUHQWV&BWHLD®BG®QWKIHRUWK 6HD H[RIJIRQDO E
QRUWKHUQ SDUW RI (XURSHDQ S5QXVMSHDYFBOBWIRIP @DRRBF
@ ORVFRZ S S 3URF RI 8685 $F 6FL ,VVXH
%DVKLORYDYORP\ L HQGRJIJHQQ\\H UH]KLP\
7LPD@RFKRUVNRJR E DKWY OG H20RY\DQLVKQLNRY 9 * %XVKXHY $
GBRHQRXV UHJLPHV RIBWKKRULPEQVLB®@DQ\DQWV6WBRHQLH ]JRQ\ VRFKOHQ
SUREOHP\ HYRO\XWVLI>3WHRNEWRORBMMWIANRY , 3HFKRUVNR\ SOUWR SR JH!
Rl WKH HYROXWLRQ RI WKH WHFWRIQRNEKWUNHRR GDRQ\P >6WUXFWXUH RI
FRZ -RLQW ,QVW IRU (DUWK 3K\MLEM RI$SWKH 5XVEHPRRDQGSGDWHV D
3 w FRUGLQJ WR JHRORJLFDO DQG JHRSK\
ODO\WKHY THNWRQLND HKYRO\XVL\DRN @MGWRI WKH 5$BR O 1R
JDJRQRVQRVW Q\R\WKD ERPWK/ H\QRY \HYURw
SH\VNRJR VHYHUDHBWRWIIF\V> HYROXRWPLSRIHNVQ\H JHRIQRRURKHVNLH LVVOH
DQG RLO DQG JDV SRWHQWLDO RI §H@MMNPWQRWDK\UD]ORPRY UDWBRRER
VLQV LQ WKH (XURSHDQ QRUWK RIOSPQWINR® UD\RQH >&RPSOH[HHRORJL
WHULQBXDD %UDQFK 5%6 S RSK\VOFPWXGLHV RI DFWLYH IDXOWV
<XGDNKLQ )1 6KFKXNLQ <X . ODNDWRYQB\D 3RO\DQD$ DPHDV\@FKHQNR
*OXELQQRH VWWVRNQHPHQQ\H JHRGLODKLONR 6 9 6KYDUHY . $ .RV)
PLFKHVNLH SURWVHVV\ Y OLWRYVIHWHI OFOWDRIKIO@QRY ( $ 5RIR]JKLQ 6 6 1
URSH\VNR\ SODWIRUP\ >'HHS VWUXEWYNRY YK 3K\VLFV 31R
PRGHUQ JHRG\QDPLF SURFHWRVHV LQWWKH OLWK
VSKHUH RI WKH (DVW (XURSHDQ 30BWPHPV@\ (NBEWH %REURY $ $ '"HPEH
ULQEXUJ 8UDO %UDQFK 5%$6 9DULDWVLL RES\HPQR\ DNWLYQRVWL |
)JXQGDPHQW 73HPEKIRRIRHIWHID]RQRORPQ\K JRQDK JHPQR\ NRU\ SURVWUD
VQRJR EDVVH\QD >7KH IRXQGDWLRQRRR BMKYIQROMVAPIQ >9DULDWLRQV LQ WKH
BHFKRUD RLO DQG JDV EDVLQ@ /DFWIHQWWNRHDIDXOW JRQHV RI WKH (
9, %RJIJDWVN\ % 3 %RJGDQRY ( *VSBWIKDLO IHDWXUHV@ (DUWK 3K\VL
NRYD 9 0 /DVNLQ .LURY .LURY UHJLRQ@RO SUL
QWLQJ KRXVH S /IHYVKHQNR 9 7U\D*QJLFRVSRO]JRYDQLH
.RQDQRYD 1 9 B8GRUDWLQGRYD ODFIRGH\K NRPSOHNVQ\K LVVOHGRYDOQL
$ 6KODJQLWQ\H DQRPDOLL ]JRQ\ VREKGHOQ@HQ@QLID SROR]KHQL\D UD]JORPRY
VHYMMRRWRFKQR\ FKDVBWDOYR®RIRPHQQ\K UD\RQDK QD SULPHUH 5RVC
DQWHNIOWNRKHIRGVNRJR SURJLED >0DD@HRWDF >7KH XVH RI FRPSOH[ UHVHI
DQRPDOLHV RI WKH VXWXUH MQH RG MMKHUPROQWEHBMMH SRVLWLRQ RI IDXC
HUQ SDUW RI V8KID ®FDCQWHFOLVH DQOGHWY¥HRQ H[DWEBIHS5RVODYO IDXOW
9\FKHJGD WURXJK@ RXOBRABRIQVWHRIL]JLFKHVNL\H LVVOHGRYDAL\D >*H
.RPL 6FL &HQWUH 8UDO %UDXQFK 546D \&KN\@®\ 9RO MR 3
NDU 1R @& 8GRUDWLQ 9 9 (JLPRYD - ( ODJRP
XWLQRY <X * &KLVWRDDKEtPKHVN$\6K2ES\HPQD\D DNWLYQRVW UDGRQ
U\DG SUR\DYOHQL\ WXIOMKHIDRFERRQRBHODK UD]JORPQ\K ]RQ]KLWPRY\RNR L
PDJPDWL]PD $UKDQJHOVNR\ DOPD]RIHPKRBRIILRVNRIBNRYHQRY ®7KH YR
YLQWVLL ,K RWUD]KHERHLWYKNRIORMPH UDGRQ DFWLYLW\ ZLWKLQ WKH II
PDWHULDODK >+LHUDUFKLFDO VHUMHVH RILIBRRILPHBYG 3 H.RIORQLDX O D
WLRQV RI DONDORBBVLF PDIPDWLVRRIHYKW@ /ILWKRVSKHUH 9RO
$UNKDQJHOVN GLDPRQGLIHURXV SWRYLQ@FH 7KHLU
UHIOHFWLRQ LQ JHRORJLFDOHDQG JXOKEK'YDRR OWMUMHWRIULL 6665 >7KH
ULDOV@ $UNKDQJHOVN 2-6& t3UDYWDXFMMHHUUDPWRI WKH WHUULWRU\ RI
S 9 9 WHRXVRY 1, 3DYOHQNRYD * 1 .
5D]QLWV\Q7ENMWRQDNBQRJIR 7LPDQINRYVND\D $ 9 (JRUNLQ ORVFRZ 1
SYHFWRQLFV RI 6RXOWRKVFREDQ@XND S
S %XOLQ 1. %HUO\DQG 1 * *@XODYNR
'"HGHHY 8WUXNWXUD GRNHPEUL\VNRERQIXRM W URHG@HHF KRPDNR SURYLQW
PHQWD 5XVVNR\WSIXIPMAX 6 RH WKH SR JHRILJLFKHVNLP GDQQ\P F>7KH Gt
FDPEULDQ IRXQGDWLRQ RI WKH 5XWWxDIQ FSIOW WHHE WD S U RPFLIRURGL QO
*HRORJL\D L SROH]Q\\H LVNRSD\HPMR JUHRSKWURLFDO GDWD @ 6RYLHW *
YRRWD \HYURSH\VNR\ FKDVWL 6665 R 6HYHWMD
8UDOD 7UXG\ 9,, JHRORJLFKHVNR\ g8\ RRQUBWHQWVI L RQODPMEENIOMH VWURFE
.RPL $665%*HRORJ\ DQG PLQHUDOVQRH WKWRVIHU\ SR SURILO\X 0(=7,03(&
QRUWKHDVW RI WKH (XURSHDQ SD UMY KRXFWikH) K615 WKH OLWKRVSKHUH D¢
DQG WKH 1RUWK RI| ODRAHHBBD@AKH 0(=7,03(&+@ 2WHFKHVWYHQQD\D JH!
9,, *HRO &RQI RI WKH @RERNW665 >1DRQDO JHRORJ\@ 3 ®R
NDU 3 w 8GRUDWLQ *OXELQQRH VWURHQLH
=KXUDYOHY6 BBD& QLWHOQD\D WHNWRQIFKQD R3IHV \X]KQ\K UD\RQRY 5HVSXEC
FKRUVNR\ 3ULNDVSL\VNR\ , 6HYHURPRRHS/NRWUKMNWXUH DQG VHLVPLFLW\ R
JRIRQDOQ\K YSDGLQ (YURSH\VNR\UBODMOIWRWA\WKH .RPL 5HSXEOLF@ (N
>&RPSDUDWLYH WHFWRQLFV RI WK$lUBBF¥KBDODFKBUSS6 S
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&RUUHODMWLRIQHE XQGHUJURXQG UBERBAQYMNY . =K %REURY $$ 'HPEH
DQG GRUPDQW JHRORJLFDRSHIDXO®WRRWQRVKHQL\H UDGRQRYR\ L WHN
2 'HQD 2UQHODV%RKOOWR * 5RGULIJIXBNWLYQRMWRPRY Y 7VHQWUDO QR\ Ol
, &KDYDUULIRI 1XFOHDU 3K\VLFV ODSRHULH@DWLRQ Rl UDGRQ DQ® WHFWR
6FLHQFHV 5DGLDWLRQ DQG $SSOLFWWLRQEHQWUD®@ ORQRRODBG\ (DUWK
9RO ™ 3w 6FLHQFHV 9RO 1R 3
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