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yZKj_~Zdlhju=ezZ\guc j_"Zdlhj
G%_lht F £\_I_jbgZjbgufrZjugOhdlhjdhdlhj \_I_jbgZjguo gZmd

:Zkj_~zdlhjr@jug[ZkZjuAZf_kibl_ev JezZ\ghlh j_~zdlhjz
Dbf G li_AZ]h]bd@uf~rZjugohdlhjdhdihj i_~Z]h]jbg_kdbo gzZmd

J _"Zdpbyeu_k J_~Zdpbhgguc kh\_|I
[kZudh\ : tnbeheh]bgufr*ZjugOhdlhju ~hdlhj nbeheh]bgq_kdbo gZmd
cclfozZf[_Ih\ :xl1ZjboueufrZjugthdlhju “hdlhj bklhjbg_kdbo gZmd
‘gxe_g *x\_|_jbgZjbgufrZjugOhdlhju ~hdlhj \_I_jbgZjguo gZmd EDbI\Z
‘klZznv_\ x|l FoglzueufrZjugOhdlihju ~hdlhj |_ogbqg_kdbo gZmd
=Zcnmeehyd ogbdi2ufrZjugthdlhju ~hdlhj I_ogbqg_kdbo gZmd
=_jrmg <\Bl_jbgzjbgufrZjugtohdlhju ~hdlhj \_I_jbgZjguo gZmd
>bhj* b _I_jbgZjbgufrZjugthdlhju ~hdlhjjbgZjguo gZmd BlZeby
@b_glz_\tWwdhghfbheufrZjugohdlhju ~hdlhj wdhghfbg_kdbo gZmd
HANZ[ZkFmue rZjmZuweaeufrZjugOhdlhju ~hdlhj k_evkdhohayckl\_gguo gZmd Lmjpby
Dhabg™A H_jbgZjbgufrZjugohdlhju MNhdlLl_jbgZjguo gZmd EZI\by
Dhe?u[Z_\tKbehkhnbgufrZjugOhdlhju ~hdlhj nbehkhnkdbo gzZmd
Djufh\ : #aZ ueuf”rZjugOhdlhju ~hdlhj xjb"bg_kdbo gZmd JhkkbckdZy N_"_jZpby
Ehah\bpdZK; "hdlhfbhdIBK"' IThevrZz
Eimmeebg Xwdhghfbwezuf*ZjugOohdlhju ~hdlhj wdhghfbg_kdbo gZzmd JhkkbckdzZy N_"_j.
FzZd D_ga®dzZbueufrZjugthdlhju “~hdlhj xjb"bg_kdbo gZzmd <_ebdh[jblZgby
GZcfzZzgh\+Zmue rZjmZuweeuf*ZjugOhdlhju ~hdlhj khawkklhogguo gZmd
1Zgl_e__gdhlNoBbd2ufrZjugOhdlhju ~hdlhj |_ogbg_kdbo gZzmd J_kim[ebdZ ;_eZjmkv
Jy[bgbgz+G *Z]h]bd&ufrZjugohdlhju ~hdlhj i_~Z]lhlbq_kdbo gZzmd JhkkbckdzZy N_"_jz
Rbeh BtlGogbdi2ZufrZjw ~hdlhju ~hdlhj | _ogbg_kdbo gZzmd ;_eZjmkv
RgzZj[zZz_\xalZ ueufrZjugOhdlhju ~hdlhj xjb”"bq_kdbo gZmd

J _"Zdpbyelu kegeZlruku K_dj_I|Zjv j_~"Zdpbhggh]®&nkhXellz \Z J D
@mjgZe T [ZkIZhur " ZakKlZg J_kim[ebdZtugub g ¥ZjZl fbgbkljes]ZgtZ

lejd_e]_g <« @ dae]@mjgZe \uoh”bl kI_jjJlokljbjh\Zg \ Fbgbkl jkI\_ dmevimju b bg
J kim[ebdb DZaZoklZl§ K\b”~_|_evki\h @

: :Zcljkugh\ Zlug*F M~ < ©L LOQWHOOHFW bGHBe LdQQBRYDWILR@h\Zpby?a “r
ZaRlZg J_kim[ebdZkW%W ;uedf ' kZeZkugfZieZm dhfbl Akuder_refef_g ‘muerZjmZrueu
ueufrZjuuy _ < | _jbgZjbyeeuf”rZj kZeZeZju [hcugrZ ~bkd_JiZpebgge jeg " Zjbyeg m
kuguZgueufb [Zkueuf~rZj leasfedy r_d&ig~f Dhee_]lbb Dhfbl_I1Z ih dhgljhex \ kn_j_ h[jZa
J_kim[ebdb DZaZoklZg < hl Bf "mjpgZel nijkMgh L WHIOCOHHB WR Y Do L R@ _ &1 _y
bggh\Zpbyexqg_g \ I_j_gq_gv gZmggudhfayz2gbhduo ey im[ebdZpbb hkghbkkojljZplev!Z]]
hljZzkeyf K_evkdhohayckl\_ggu_ gZsdb jibbgZjgamdd
* ZlZefur "mjgZe ,661 XG?KDH ] I1Zjb jbyNjlgpbgufrZjru lejdgem”_ ] oZ&eu

hjlZeug”™"Z Il+jd_,é681 oZedjZeug feje [_jee@®@mjgZe \ ] azZj_]bkljbjh\Zg \ F_""mg

p_glji_ih j_]bkljZpbb & HBZEgm@lXG?KDH ] 1Zjb" NjZbogbly g f_"~"mgZjh~gué6dhf |

ANlhjeZjruiedeje_je j_ "ZdphaguZkuf_dgedk k d_e_ [_jfher*Za[Z&Zjj_p_gaby [_jeed¥ c”e
ZclZjuefZcMuwugu@&g fZl_jbZe ZjjukluugZ Z\I'gmZiluZclzZ [ZKpe fZl_jbZe”Zjru Znigg Gei

ru Zjm feg” Flde gb_ Z\Ihjh\ g_ \k_]*Z hljz Z_1 lhgdm aj_gby j_~Zdpbb Jmdhibkb g_ j_p_
AZ ~hklh\_jghklv ij_~hklzZ\e_gguo fZl_jbzZeh\ hI\_IkI\_gghkd¥21d_kfZl Z\WAphljlkkiuedz gzZ
h{yazl_evgZz

<« ;ZcljkughXlug™Z hklzgzde_d_Imgb\_jkbl_1e
« DhklzgzZckdbc JThkm~rZjklI\_gguc mgb\_jkbl_I| bf : ;Zclmjkugh
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?j7Zgh\ ? K+ ~hdlhjzZzgl DhklzgzZbkd]hkm”Zjkl\ugg mgb\_jkbl_1 bf
;Zclmjkugh\z
Gzf_Ih\ : F ~\g ijhn_kkhj dzZn_"ju \_l_jbgZjghc fDhhkpbgddblcd
JhknZjkI\_ggcmgb\_jkbl_I bf : ;Zclmjkugh\Zz

< klZlv_ijb\_"zgZgZeba "Zgguo g9gZmqghc ebl_jZImju dhlhjuc ihdzaz
wnn_dlb\gukujvzffrey ijhba\h”*"kI\Z e_gjhlgthe ZdIbg_kdbo ij_izZjZlh\ \ f_"~bpbg_
\_|I_jbgzZjbb yl\eyxlky [mju_ \h~hjhkeb k_f_ckjdZ\uoZfbfthnZzkdZy dZimklZz Hgb
h[ez"Zxl \ujZ _ggufb nZjfZdheh]bqg_kdbfb k\hcklI\Zfb [eZ]h"Zjy gZebgbx nmt
ebibrh\ k\h[h*guo Zfbghdbkehl kmevnZlbjh\Zgguo ihebk\Wdkajbhiihe ghmefhjguo
njZdpbc Zev]lbgh\hc dbkehlu eZfbgzZjbgz Mdhélyxd rhjifdbc ki_dlj e _g_[gh]h
N ckli\by \dexqZy [Zd]l_jbpb~rgu_ b ZglbdhZ]lmebjmxsb_ k\hckl\ZzZ

GZb[he__ p_gguf ”~ey h[f_gZ \_s_kI\ [_amkeh\gh | ¥sdykhky\ kKm\jiuo
\h~hjhkeyo eZfbgZjbb yihgkdhc ch” \he J[dih]m&kidhg nhjf_  Bf_gglzlgdrhk
ch~Z ijb\h”~bl d gZjmr_gbx \ujzZ[hldb ]Jhjfhgh\ sblh\b”rghc "_e_au dhlhju_ \ k\h
j_]Imebjmxl \_kv h[f_g \_s_kI\ \ hjl]Zgbaf_ \ Ihf gbke_ b \ ihAdh ghc "bjh\hc
FhjkdZy dzZimklzZz [eZ]h"Zjy agZgbl_evghfm kh~_j Zgbx ch”~Z gb IklylZfédygh\ ijb
e_q_gby b ijhnbezdlbdb Zl_jhkde_jhaz b ah[Z \ \b”A_ ihjhrdZ < gZklhys__ \j_fy
\h~hjhke_c mihlj_[ey_lkym\ g_eh\_dhf Ba ij_"~klZ\bl_e_c [mjuo \h~*hjhke_c i_j\_
ijbgz”e_"bl eZfbgzZjb_\uf \h*hjhkeyf

<k_ kt_~h[gu_ \b”u ITMjbphke_c bf_xI “h\hevgh iheguc gZ[hj \ukhdhiblZIl_ev¢
p_e_[guo dhfihg_glh\ Kj_"bvgbxo jtev b]jzxl wg_j]_Ibgzdbdb m]e_\h~u b
"bju < kmohf \_s_kI\_ bo kh”_j'blky klhevdh qlh ~Z°_ highkbl_evgh g_[hevrh_
kihkh[gh m~h\e_IYhkmlhqgu_ wg_j]l_Ibq_kdb_ ihlj_[ghlfB hj]Zgb

E_qg_[dhhnbezdlbg_kdbc wnn_dl ijh*mdlh\ ba \h*hjhkg_ c[eB]h"Zjy
ijbkmlkI\bx \ gbo 1Zdbo \_s_kI\ dzZd Z]Zj dZjjzlbgZg Zev]lbgh\Zy dbkehlz Z
fbdjhwe _f_glh\ \blZfbgh\ b ~j \_s_KkI\

Dexq_\u_ keh\gzZfbgzZjby e _gq_J[gilhnbezdlbg_kdbc wnn_ddl_kI\_ggy
j_abkl _ lgghkV [mjul\h~hjhlech”

6859(< $1$/<6,6 2) $33/,&%$7,21 2) /$0,1$5,%$ ,1 $*5,&8/785( $
0(',&,1(

<HUWBHU]JKDE@RY VWXGHQW RI IDFXOW\ RIl YRWMDQQD VWBMGL KIQQH HRL
%D\WXUV\QRY

$VNDULDPHWRRFWRU RI YHWHULQDU\ VFLHQFH SURIHVVRU RI YHWH!
XQLYHUVLW\ RI' $ %D\WXUV\QRY

7KH DUWLFOH LV DQ DQDO\VLV RI VFLHQWLILFP®NVWHHIDMPWIHY B CPDDV Hz
WKH SURGXFWLRQ RI WKHUDSHXWLF DQG SURSK\ODFWLF GUXJW LQ KXF
ODPLQDULD VHDZHHG 7KH\ H[KLELW GLVWLQFW SKDUPDFRORURPDO SL
OLSLGV |UHH®WPLYRODDWHG SRO\NVOQGE FRRRWIHFH\O DOURWDFWLRQV RI DOJLQL
ZKLFK GHILQH D EURDG VSHFWUXP Rl WKHUDSHXWLF DFWLRQRSBBWXENQ
YXUWKHUPRUH NHOS ZLGHO\ XVWGYMV IRRG DQG IHHG DGGL

7KH PRVW YDOXDEOH WR D PHWDEROLVP FHUWDLQO\ LV FRQWDLQLC
LRGLQH LQ HDVLO\ DFTXLULQJ ELRJHQRXV IRUP 7KH ODFN RK\URGGQH
JODQG V KRUPRQHV ZKLFK Q@ PHIWIEROHIYPODYHD@® RUIJDQLVP LQFOXGL
FHOOXORVH 7KH VHD FDEEDJH WKDQNV WR WKH FRQVLGHUWBE B V¥RIQYWH
DQG SUHYHQWLRQ RI DWKHURVFOHURVLV DQG FUDZ LQ WXBHIRWHY RI S|
VHDZHHG DUH XVHG LQ IRRG E\ SHUVRQ )URP UHSUHVHQWDWLYHV RI
ODPLQDULD V VHDZHHG

$00 HGLEOH VSHFLHV RI EURZQ VHDZHHG KDYH TXLWH IXO0O WHW RI |
$PRQJ WKHP SURBRKIGUDMHY DQG IDWV SOD\ DQ LPSRUWDQW UROH DQG
VROLG VXEVWDQFH WKDW HYHQ UDWKHU VPDOO DPRXQW LV FDSDEOH WR

7KH WUHDWBHR®BK\ODFWLF HIIHFW RI SURGKXBWW KID@RRVVWRZSHIGV HWY K
VXEVWDQFHV DV DQ DJDU NDUDJHQDQ DOJLQLF DFLG DQGIPOVR PDFUF
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?j7Zgh\ ? K \_|_jbgZje@wf_~bpbgzZgzZz dzZn_njZRbduhjZglu: ;Zclkugh\
Zlug™# "hklzgzc f_fe_d_Iled mgb\_jkbl_1e

GZf_Ih\ : Fx\ ¥ \_| _jbgzZj®b_"bpbgz dzn_"jZkiglgnu_kkhju ;Zckjkugh\
Zlug™® "hklzgzc f_fe_d_Iled mgb\_jkbl_1e

;e fZZez”Zijh]_jelLdltg. \_I_jbgZjby~rz ijiftmnbdezZdlibdZaAtje”_jf_dl_j"e
»g”LjmLg»l_ IbLfAL rbdLaZzl eZfbgZ@btZkugu[mjue [Ze™ujeZju-la _hjZf ZiufZ
[heui 1Z[u&egug »k_I_lLgMueufb*~_[b_IIL fteLf_Il_jLg 1Ze"Zmu d_elLjLe]_g He:
_fredZkb_Iled- ki_dljef_@ghkzZ [Zd]l_jbyedg_ ZglbdhZlme&bkb Il Z@Zclug
nmdhkl_jbg”"_j [Zzdl_jbYur h¢hk Zfag @we”Zju kmevnzZz¥fe ihebkZoZjb"l_j
Zev]lkgr @euwu- eZfbgZjbgge» g g "¥jufhe _dmeZjeyZdpbyeZju&@ug”Z
fig_jeed nZjfZdheh®bZkb Il_jeg_b_ [heZ"u H&ZZge¥’ZbkgZjbyOkaal dig_ ~_f
@ju j_leg”_-d@e”ZgueueZ™u AZI ZetdkmOgru »ake&h-uj [ZerujeZjrZ “Zikg"u
eZfbgZjby [heZlug [bh]_g”ed ¥ahjfz®eZ b]_jee_leg ch”™ [heui [Z[ueZ”u Z&h"Iu
f»er _j~_ [hemugZ [ZceZg@kd&XigrZ [_a ]hjfhg”ZjudttauemugZd e ~"elg

hjlZgbaf®_Je [Bjedll ZefZkm ijhp_keg j_ | _c’erefghgu _je Zklu fZcgu]eg”™ -da
@QjuO©®[Zlu ch™lu tg_ \blZfbg”" -jt»i fw»er_j»_ [hemugy&Zkug”™"Z ZI_ jhkjha u
"1g_ " _fkZmug _fAgm rbiZ “ZkZrgiglZOl jegM Che"ZgZ u Hk@IZ ~ ce@-uj

[ZeMujeZjru g_g ZklZfjle_js BkChe"ZgZ"-uj [Ze ujeDjdee”™_jeg_ggf=j hjug
eZfbgZjbc [ZeMujeZjugZ [_jee©@ s mijeuZjZcl@yruj [ZeNMujrZ ¥Hu §jee aZllZ]j
“1g_ _fred dhfihg_gll_j [Z] HEZZdkug”"Z wg_j]_I®dZ@uwa »fdkmezZjig_ fZceZj
ed_g»¢ ZIZJjZNu "H¥O© aZllZ heZpl_ i Isile hezjrwaf»er_je Imeedled
wg jl IbdZei®® lleeedl j«FgEIIZgruj¥ [_ceflZe ;ZeNujedj’Za@l eedle fred
rbiZzew k_je fugzZ”"Zc aZlZ@lwgZkmuGZé¢u [_e]ee_g_"+ heZj Z]Zj dZjjZ]lbgzZzg Z
@Qr@eu fzZdjhg_ fbdjhwe_f_gll_j \blZfbg”"_j

G_ta]x¥frZj eZfbgZjbyfredbiZe® k_jl1Z[b¥ j_abkl_gllee@duj [Ze ujeZ]j
chn

Bkihevah\Zgb_ fhjkdhc dZidizklu \ : E Dbjbeeh\ ihebk
g_kI\_ dhjfz ey k_ewkdhaoygay \hb ah\ze fhjkdmx dZimklm \ dhmégugbb ~
guo ij_"eh’ _gh B G Emdvyggmdhf \dhjh\ J*h/@n

> @ L < Fzffz_\zZ \ khz\l b k
N Y]lh\dbg bkihevatk\dhex flhieah\Zeb eZfbgzZjbx \M\dZdhjKh\hc "~h
dZmkIim \ dZq_kI\_ dhjfz ~ey djmigh]Z\db]ZIhZpbhg_ dmj qglh kihkh[kébh\Zeh m
kdhlz > @ qgbx \uoh”Zz ijh"mdpbb Bkihevah\Zg

X : Lhehdhggbdh\ ij_"~eh bbhjkudkhc dZimklu \ dZq_KkI\_ dhjfz
iheah\Zlv \ dZq_kI\_ dhjfZ ~ephk _lkv&kddhhohayckl\_gghc ilbp__gh”"Ehd
ayckl gguo “b\hliguo hloh”u i_j_jZ[hlBb Nh :g”jhkh\hc *+ bkihevah\zZeZz
"hhke_c > @ dhjfh\u_ ~h[zZ\db ba [mjhc fhjkdhc \h~hjhl

X N >jZqg_\ k khzZ\l ij_"eh beb b&kZbg¥Zjbb \ ©ddjgbb ilbp > @
ahzZlv hloha i_j_jz[hldb fhjkdhc dZimklu M K K_exlbgz j_dhf_g~h\ZeZ dh
jZpbé_ ghjhd k\bg_c heh”gydzZfh\u_ ~h[Z\db k fhjkdlkkchdAikhklZ\_ jZ
dimgh]h jh]Zlh]h kdhlZz kihgliihkihpblgZ iehlhyfguo “b\higuo > @

\Zeh ih\ur_gbx nzdlhjh\ _kl_kl\ahglghc j_ Bkiheah\Zgb_ fhjkdbo \h”hjhke_c \
| dghklb m “b\hlguo > @ dZqg kKl m~h[j_gbchk& i*gb_ ]h dlij g

G| Fbpd_\bg j_dhf_g~h\Ze*Adeph fgh]lbfb zZ\Ihjzfb . : *HOOHQEHFN
gZlv \ khklZpghgaieylZf[jhce_jzf &KDSPDQ + 6XJLQR 0 OXUDWD
edZbgzZjbhwlh kgh Zeh gZ hleh' _gb$ G BRHEO -+ J)LNHWO -/ ORWR
dhgh]lh “bjzZz b kihkh[kI\h\Zeh gZdHild)\g O . ( 6DNHHWO b ~j >
[ _edz \ fur_qghc Iddbgb olz ih @
kjzg_gbx k dhgljhe _f > @ <dexq_gb_\h~hjhke_c \ Zjlg gZe \Z°

| < =eZadh\ ijbf_gyie_nblhrbo e_dZzZjkl\_gguo kj_"kI\ gZkgblu\zZz_1 fgl

jZlu fhjkdzZy dZimkag_K\_dih~"dhjfdb %Ik _Ibc < \_d_ ba gbo ijb]hlh\eyeb Zdl
jZpbhg_ ghjhd Ihke_ bo ijbf_g_gby ciklémysb_ ij_iZjZlu ~ey e_q_gby \h”*yg
rbebkv [bhodpfkdb_ ihdZazl_eb ®@jh\b\ A _\g_folb_ fhjkdmx dZimKlm ijb

ih\ukbeky bffmgbl_| m\_ebqgbeklRt ddywedbgrey e_qg_gby gZjul\h\ b aehdzZq_KkI\_c
s_gh\ \ ihf_I_ b bo khojZgghklv > @ himhe_c DblZckdb_ ijZ\bl_eb h[yaulZeb k
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ih™MmZgguo mihlj Jeylv \ ipsdmhdZimklen f glZ < kmobo \h"hjhkeyo kh”_j blk
;h]ZlZzy ch”hf eZfbgZjby hdZazZezZkv KmadgZdvgh nhknhjz 1h]*Z dzd \ kmr_gh
gmA7hHjguf kj_~kI\hf ijhlb\ aZ[he_\ZgbaZ§tbn_e_ bmkghc fhjdh\b _]h ihqglb \*\h_
Ihbrghc “_e_au ah[Z jEhijihkliZzg_g f_gvr_ > @

guo \ x'guo kljZzgZo < Bg”bb ~Z\gh agZebjhf\h mdZaZgguo \ur_ we _f_glh\
"hjhkeyo dZd wnn_dlb\ghf kj_~kI\_ \fphkdlb_k \h~hjhkeb kh~_j zZI fgh]h ~jm]l
g_dhlhjufb azZ[he_\Zgbyfb "~_egg_dgitdjguo fbdjb fZdjhwe_f_glh\ dZ ~uc ba
k_dj_pbb > @ dhlhjuo E]j Im beb bgmx jhev \ ijhp_kkZ

Fhjkdb_ jZkl_gby hlebqzZxlky [hbagbf*_yl_evghklb jZklbl_e bghlidh]th °
kH' _j"Zgb_f ch~zZ Dklébbgch”rZ \ e@Zfb fbjZz < gzZklhys__ \j_fy mklZgh\e_gh qlh
jbyo ~Z\b”jm]bo \h”hjhkeyo \ g kidhfanodhjZaebgguo iZlheh]bq_kdbo khklhy
lukyqg jZa [hevr_ qg_ffglgZaehj_ > @dzd ijZz\beh gzZjmrZ_IlkykpzZ\dto\djl

GZb[he__ p_gguf ~ey h[f_gz \f&dkhwe_ f_glgh]lh khklz\zZ qgaz \eh[dhcl
[_Lamkeh\gh y\ey_ Iky kh”_j"Zsbcky \ hmfjugp_dgby ZgZlhfbg_kdh]h b nmgdpbhgZ:
"hhkeyo eZfbgZjbb yihgkdhc ch”ihjyeédidhlhwlhfm k_cqzZkgin»x _igZdlbdm
mk\hy_fhc [bh]_gghc nhjf_ E_q_[gh_rBjhodki\b\g_"jyxlky jZaebqgu_ obfbqg_kd
fhjkdhdZimklu h[mkeh\e_gh \ i_j\mx we_jf_®Nu JZajZ[hlZgu ~hab fflzg)w
gZebgb f \ g ¢ hj]Zzgbg_kdbo kh_"beg fglich\ch”"Z g h[oh”bfuo Ney gZmqggh
Ch” memqrZ | Zkkbfbeypbx [_edZ hjhkgh\@lyghc | _jZibtjwo ddhz[he \&Zghb
nhinhjZz dZevpby b "_e_azZ Zdlb\bHkh[_gwh i_jki_dlb\gh ijbf_g_gb_
n_jf_glh\ Bf_ggh g_"hklZlhd ch”Z ijbbld{bwe_f_glh\ \ i_~bZljbb B \h”hjhkeb ¢
gZjmr_gbx \ujzZ[hldb ]hjfhgh\ sblh\thsglhuw Zddenhj \k_\hafh guo olkihp
e au dhlhju_ \ k\hx hqg_]Jjmebjmxlwe_f_glh\klygfa_ggh azZcfml “hklhcgh_ f_KklIl
\_ kv h[f _g \_s_kI\V\ hj]zgbaf_ \ Ihf gibbké_ Kk &vikkdayklk gghc b \ f ~bpbgkdhc
ih~dh ghc “bjh\hc de_lgzZld_ > @ ijZdlbd_ > @

Ih” \ebygb_f ch”"Z mf_gvrZ_lky \yadhkdehb”gZy ]jmiiz we_foegbih ch”
djh\b ihgb Zxlky lhgmk khkmbd&Z\ew FZjhf hdzZaulZ_| h[Z&®aZxs__ "_ckl\b_
gh_ ~Z\e_gb_ Ch” kh~_j Zsbcky \ \h3hKhkRypr_\kdZy H < R_e_ih\Z k khZz
ijbf _gy Iky "ey e _q_gby b ijhnbegzdlbdb all F @mj[bgZ ij_~ehhleevZ bk
e\Zgbc sblh\brghc "_e_au b Zl_jhkdahplazihghrhd fhjkdhc dZimklu ~ey e_q_c
wHi_jbf_glZo gZ djukZo Ik_lglgdm\iiag IjbohhgZ~guo dheviblh\ gsmbg _ < <
guf ]Jbihlbj_hahf igofgb_ fhjkdhc dzZimkjafq_gdh lzd® ij_"rez]z_lI
khijh\h ~Z Iky h[jZlguf jZa\blbe fZzaZ[thkihevah\Zlv ijZiwZjfhjkdhc dZimklu \ Zdm
gbyijbgzf~r_ckl\b_ fhjkdhc dZimkld wnjkdHbg_dheh]bq_kdhc ijZdlbd_ >
Ib\g__ ih kjzZ\g_gbx k g_kdEfgbqgjz @
jZIZfb ch”r"z > @ <h~hjhkeb h[ez~Zx| ZglbdhZ]meyglghc

Djhf_ ch”~Z \ \h~hjhkeyo bf_xIky IbjghHklvx Ih _Kklvylkl\mxl ih\ur_gghc
p_ggu_ dhfihg_gjbhahhsb_ jZal\blb_ Zk\_jlu\Z_fhklb djh\b b h[jZah\Zgbx Ijhf[h)

jhkde_jhlbg_kdbo ijhp_kkh\ > @ F: Jhadbg b "j 5$ 'HDFBRLWMO
<h”~hjhkeb [h]Zlu dZeb_f b wlh iha\h$y-UPHQM]JFUHW O EZfbgZjby
rbjhdh bkihevah\Zlv bo dzd ~ey ih"dkijHHb[kZ\kn _I mf_gvr_gbx kh™_j"Zgb

I_gbc 1Zd b \ f_~bpbgkdhc ijizighbd_ &he_kl_jbgz \ iezaf_ djh\b az~\pb\z_1 jz
gb_ f_""m dZeb_f b gZljb_f \ \hMdvhkldyo wdki_jbf_glZevghkKde&ljhazZz m djuk b
fZ [eZ]hijbylgh “ey giihe nmddbb djrebdh\ Bkke_~h\Zgby ijh\_~_gbu_ \ del
\Zgby \Z'guo hj]Zgh\ > @ do bgklbImlzzgithy m[_"~bl_evgh ~hdZaZetk
< \h~hjhkeyo kh”_j blky ~“h\hevghglHhkbkl_fZlbg_kdh_ \dexqg_gb_ \h*hjhke_
rh_ dhebq_kI\h dZevpby jkdhc] dEimRjnibo ijh®h\ iblZzgby \ f _gx [hevguo kih

lu ezZfbgzjhkb fl] > @ khkiI\m_I agZqbl_evghfm kgb _gbx mjh
KmlhggzZy ihlj_[ghklv g_eh\_dZ \otEdkpddZz \ djh\b mf_gvrZ jlkyZ k\_

khkz\ey | ] GZ _]h "hex ijboh”blkfhklv djb \hkklZgZ\eb\Z_Ilky vaglZjfZe

bf xsboky \ Jizjgbaf_ fbg _jZevguo \_sijkidbpzZ_ fhklv kl_ghd djh\_kkmkgh\o ijkb

>h dZevpby kh”_j blky \ dhklghc wlRimihgemeqrZ_Iky h[s__ khklhygb_ j_adh r

IdZgyo <hl ihgq_fm ijb _]h g_"hklZlhapghkltbhelb bkq_azxl [heb \ h[eZklb k_j»

i_j\mx hqg_j_"v kljz*Z_1 kd_e_I| jZa\bazaxkkxz | Ijmhdh{ighklv > @

IZdb_ azZ[he_\Zgby dZd jZobl hkl_hihjek&_ gwlh J]h\hjbl h [hevrhc jheb

"hkzZlhqghklv iZjZsBghuid "_e_a > @ \h”"hjhke_c \ ijhnbezZdlbd_glb ejydZ
Nhknhjz[khexlgh g_h[oh”bf “ey a&lihdZgbc k_j~_kghm~bklhc kbkl_fu

fZeghlh ijhl_dZgby halblbny _ kdbop_ikh g_njhiZlbe @

kh\ \ dhj_ ]Jheh\gh]lh fhalz KmlhggZy ihhju_ fhjkdb_ \h~hjkkelh m®bb

ghklv qg_eh\_dzZ \ g_f khklzZ\ey]_Iljb I_eguc fhjkdhc ~Zj kh™_j Zsh#&_axf_

mihjl_[e_gbb \ ibsm fhjkdmklw g_eh\_guc gZ[hj \blZfbgh\ fbdjhwe_f_gkh\ iheb

fh™_ 1 ihemqgblv g_h[oh”bfh_ dhebqg_lkd¥m"mNhFgh]b_ \b”u \h*hjhke_c yleyxlky b
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lhqgbdhf ihemqg_gby ZIEev]fteggblZz ihgylghc jhev fghlbo \blZfbgh\ Z b
nmdhb~bgzZz Z]zZjz dZzZjjzlbgZgh\ b "jmZlkgbdubhulky g_kdhevdh ~_kyldh\ \ °
obfbg_kdbo kh_~bg _gbc dhlhju_ bkilmessldmelky »h\hevgh agzZgbl _evgh_ dhebq
debgbg_kdhc f_~bpbg_ hjEpfZdthse \hc\h*hjhke_c¢ khkj_~hlhg_gh \ gZrbd k_\_jgu
b "jm]bo hljZzkeyo ijhfure_gghklb \ khlehhkgghufo fhjyo Jpg»esb_d gbf jZchgu

ohakI\_ b I ~ > kmrb dzd ijZ\beh [_~gu \blZfbgkh”_j Zshb
@ jZkl_gbyfb IThwlhfm \Z'ghc azZz”~"Zg_c y\ey.
I'h hnbpbzZevguf j_dhf_g~ZpbvkdZgb_ [h]ZId4&dgbib ijh*mdIHZ ib
N:H <HA kmlhggh_ ihlj_[e_gb_ qggélg\_B®hi1Zzdh\uf \ i_j\mx hg_j_~v b hlghky
Zev]lbgh\hc dbkehlu b __ khe_c fh _IfHjkklib]ZIyZkl_gby <h”hjhkeb ubo kmjh\
fl] d] kBu I_eZ \ i_j_kq_l_ gZ k\h[mkgm¥Xyo DjZcg_Jh#Hg \| jZdh gklb_g
Zev]bgh\mx dbkehlm > @ guc bklhggbd kihkh[guc m~h\ejlIYhjblv ihl

Kheb Zev]bgh\hc dbkehlu Zev]plgkl gleh\ _dZ b “b\hlgumbkdgggguo
jy*"_ kemgZ_\ gZoh~yl ijbf\_gZd@gp_\ \blZfbgZo > @
Ibd_ ~ey ijblhlh\e_gby fZa_c b "b~dhkllbebkZoZjb”u fhjkdhc dZimklu h[ez"Z
h h] h\ ljhp_kk ihemq_gby Zev]bgkdfjhnbeawghklvx b Z~khj[pbhgghf kih
fhjkdbo \h*hjhke_c h[oh”blky ijhfure gokdlhkibih]l]ehsZx| bf@me _ wgbhwadi_ g
N r_ e g_f balhlhl\e_gb_ "kKWExjZkgu_ Ihdkbgu ba dbr_qgbdz < wdki_jbf g
sbo fzZl_jbZeh\ Djhf_ Ih]h jZkkZkuWkbdhuo ihdZazZzgh qlh ihjhrhdZfimjikkdhc
fZl _jbZeu ba Zev]bpygbBa~h f g d IHu kh”_j Zsbc ihebkZoZjbru gZpmoZ | \
kbggu “ey hjl]Zgbafz > @ A"hghdbr_qghf 1jZzdl_ m\_ebgb\Z_Iky \ h[t_:
ev]l]bgh\u_ dbkehlu b Zev]bgZhulukkih\Z | ihkeghe > @
kh[kimxl kgb _gbx higty jZ"bhzdlb\gh]h <k_ kt_~h[gu_ \brmyuo \h~hjhke_c
kljhgby \ hjj]Zgbaf_ g_eh\_dzZ b “b\hldpdoxIG*R\hevgh iheguc gZ[dhb\dklevV
:fbgbgZz o < lhrdhjulh\Zz ki_jb Wadgyuo b p_e_[guo dhfihg_glh\ Kj_¥b gbo [I
f_glu gZ “b\higuo ihdZaZeb ggdlbh g&Vv]bmx jhev b]jZxl wg_j]_Ilbig[ keddbbh m]e_
jby \u”_e ggu_ ba jZaguo \b”h\ [mjbdbu\b”hbju < kmohf \_s kI\_ bo kh”~_j bl
jhke_c yleyxlky “hklzZlhmggdb\gurib klhevdh glh ~Z°_ hilghkbl_evgh g_J[hev
wgl_jhkhj[_glZfb jZz"bhgmde_bpby kRljhdhebqg_klI\h kilnkhmffgh\e I\hjblv kmlhggu_
@ wg_j]_Ibg_kdb_ ihlj_[ghk#Zz h}]zZ@b

B F <hjhgph\ ij_"ehitbev bk >h\hevgh agzZqgbl_evgh_ kh~_j Zgb_
alhzlv ij_izZjZlu babgZjfbb \ e_q_gbb hgd¥Yhhkeyo [_edh\ “bjh\ b m]le_\h~h\ Jh\h
ebg_kdbo aZZigbc\> @ h Ihf glh hgb h[ez”~Zx]| \ukhdhc dZehjbcgh

< gZklhys__ \j_fy gZmdZ h \blEZLpagZmz
\blZfbgheh]by rZ]geedh Ni_j_"~ KlZeZz

LZ[ebpZtKhklZ\ b iblzZl _evgZy p_gghtkhké&h%t b g dhlhjuo ibs _\uo ijh*mdlh\ > @

<

Obfbq_kdbc kKhkiZ\  d kmo _
ihamaly s km Behibeghk!
" _edb |m]e \h~u@bju J

Ir_gbpZz
Fmdz ir_gbqggZzy
Fmdz dzZjlhn_evgZzy
Fhjdh\v
K\ _deZz
DzimklzZ [_elydBgZ
Hlmjpu
=jb[u [_eu_
<h~hjhkeb [mju_

;mju_ \b”u \h~hjhke_c kh"_j ZI t&xly azZf_gbfufb Gh _klv ZzZfhghdbke

[_edZ ba jZkqg_lZmdz k_k ;_edbhlhju_ g_ \ khklhygbb kbgl_abjh\ZI\
fhjkdbo jZkl_gbc ohjhrh i_j_\Zjb\ZxdiklZgbafhf b ihklmizxl \ g_J]h|bdbg_
mk\Zb\Zxlky hjlZgbafhf Bo mk\fbpthkdibkehlu gZaulzZxlkygbjuélzf_D

khklz\ey | glh kgblz_Iky g_iehopthff hlkylky e_cphbhg \Zebg ljbilhnzg
ihdzazl_e_f 7~ey ijh~mdlh\ jZklblbagh¢pbg lj_hgbg ebabg f_Ibhg
ijhbkoh™» gby > @ n_ghezZezZgbg b ]Jbklb~"bg HIkmIkI\b_ ex[h
Dzd ba\_klgh iblzl_evgzZy pv IdbophXkiibghdbkehl oo | d k_jv_aguf
[_edh\ hij_"_ey_Ilky WihN\ygbodfbgh gZjmr_gbyf h[f_gZ \_s_kI\]&Abaf]

db&HZfb G _dhlhju_ Zfbghdbkehlu fhlml &th\g dZ k ihke_ ~mxsbf jZal\blb_f Ih]lh |
| abp\ZIvky b\uf hjl]Zgbafikf gbgau bdh]h aZ[he _\Zgby > @
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< jZkl_gbyo kmrb kh”_j blky \_kylile gc amihlj_[ey_Ikysin iqg_eh\_dhf Ba
ggfbl_evgh_ dhebqg_kl\h g_azfbptbfu_~klZ\bl_e_c [mjuo \h~hjhke_c i_j\_gkI\
dbkehl \ Ih \j_fy dZd \ \h*hjhkeyo hgbbgZ™»ekybl eZfbgzZjb_\uf \h*hjhkeyf > @
\ "hklzZzlhgqghf dhebq_kI\_ < [_edZo fhjikddhc[ghhnbezdlbg_kdbc wnn_dl ijh
dZimklu eZfbgZjbb_ghgzZht ~h Amidh\ ba \h~hjhke_cqhdf [eZ]h™Zjy ijb
jZaebgguo Zfbghdb&Zh[hevr_ _ KHE™ jkmlkbx \ gbo IZdbo \_s_klI\ dZpz]d]zZ] dZj
gb_ k\h[h~guo Zfbghdbiehlbhiglky mZg Zev]bgh\Zy dbkehlzZz Z bzébjh fzdjh
eZbgzZjbb yihgkdhc > @ wef _glh\ \blZfbgh\ b ~j \_s_klI\ > @

lj_h[ez”"Zxsbfb y\eyxIkwzfftog b GZb[he__ p_gguf ~ey h[f_gZ \_s_ KklI\
dZjhgh\u_ dbkehhbulzfegh\Zy bWZ{®b [ _amrekb\gh yley Ilkyj'KZsbcky \ [mjuo \h
gh\Zy dhlhju_ e_]ldh mk\zZb\Zxlky Mhilhgbabdbhf eZfbgZjbgkghlt ch” \ e_]dh
"b\higuo b mqgZkl\mxI \ [bdodofbighk mk\h§hc [bh]_gghc nhjf_ Bf_ggh g_"hklZIt
kZo LZzZd gZijbf_j Behilzy dbkehlz g_cth[*Z ijb\h”"bl d gZjmr_gbx \ujZ[hldb Jhjfhg
olhbfz ~ey [bhobfbg_kdbo ijhp_kkh\sbllp\bgighc ~ e _au dhlhju_ \ k\hx hq_j_
jZevghc g_j\ghc kbkl_f_  g_eh\_dzZ]mebhmxl \_kv h[f_g \_s_kI\ \ hjJZzgbaf_
IdZzg_\hf h[f_g_ k h[jZah\Zgb_f g_aZhfghyfkoe_ b \ ih~dh'ghc "bjhdgEtd de _
Zfbghdbkehl > @ Fhjkdzy dzZimklez]h~Zjy agZgbl_evghfm

G_dhlhju_ [_ehdkh”_j Zsb_ \_«hkKI\Z Zgbx ch”~Z b \blZfbghy_ijkyf "¢y
\h~hhke_c hpezxl JhjHghih~“h[ghclbXZd e_q_gby b ijhnbezZdlbdb ZI_jhkde_jhaZzZ b :
ghklvx qg_]lh g_ h[gZjm _gh m jZkl\lgbc ikphrtdZ < hgdheh]bq_kdhc debgbd_
= F ;Zj_g[hcf : = FZe_gdh\ dhghzZgqglh ihjhrhd fhjkdhc dzZkmkdllu kih
guf bkke_"h\Zgbc Zf_jbdZgkdbo mmg_gmol Emémiqgr_gbx h[s_]h khklhygby [hevgu
&k _gZ b > QZggbg]Zz \ jyh [mijo b JhHl g"m_Ilky ijb ojhgbg_kdbo aZzif
jhke _c hildjulu 1Zdb_ ]hjfhgZevgu_ \_jZokN&azZq_kI\_ e_]Jdh]lh keZ[bl_kvhQh]h
dzd fhghch”~Ibjhabg “bch”lbjhiéjhg 4{hbrchz gz fe \h~u gZ ghqv Z lzd _
gbg b "bch”lbjhdklech\ <qakdhf hj]Zgbafemaggby h[f_gZ \_s_kI\ b ijb ih*"Z]j_ EZfb
wlb Jhjfhgu ijh*mpbjmxlky h”ghc b@adby ZoZjbklZy j_dhf_g”*m_Ilkhkdigb ZI_
\gml gg_c k_dj_pdblh\brghc k_dj_lujdla_ Zlhgbg_kdbo aZihhXldkblbha_ ~ey
Ihjhc \ebyxl idBg_kdb gZ \k_ \b”u h[d_gZgby b ijhdbdB aZ[he_\Zgbtbsblh
\_s_kI\ Nblh]hjfhgu b \blZflblgy Z ghc "_e_au > @
sb ky \ fhjkdhc dZimkl_ klbfmejgmxl| j_iB_"bpbgkdhc nzZjfZdheh]bgfukdhc ijh
pbx kebabkluo h[hehg_d ghkhehklh\ltec. ghklvx \uimkdzZ_Ilky ij_izZjzl kh”~_j Zsh
db_ggbdZ °_gkdbo iheh\uo hjJZgh\ kehVbs> eZfbgZjbb kZoZjilFkOReZbgZ

@ jby ?]h khklzZ\ keh_\bsZ eKEbghkjbb

A G Eh\ygdh\Z b < N Ehk_\fhc yglZjgZy dbkehlz fbdjhdjbklZeebq_k
ij_"eh'beb "ey e_q_gby Zljhnbqg_kdhphevghazZ ibs_\bibaZgF > FZrdh\kdbc
bkihevah\zhyhirhd fhjkdhc dZimklu > @ lj_izjzl y\ey_lky kj_"kl\mbeiZlkl

H < RZih\Zeh\hc k khz\I [b  Zbjhb ZI1_jhkde_jhazZmebkibfl h[f_g \_
jn\Zg b ij_"eh’_g dhfie_d&kzlip\i kih s_kI\ kihkh[kI\m_Il kgb _gbx fim&kiz klb
khpuo Zdlb\babjh\ZIv j_izZjzlb\gu_ ijhp_kKbjbmx nmgdpbx ibs_\Zjbl_dg¥guo hj
\ ]_hihwlbikgdhc IdZgb ijb azjz _gbb \gjkhli\urz_| weZklbqgghklv kBkmZhV\ Hd
e _cdhaz djmighlh jh]Zlh]h kdhlz ija\bRjgbdjh[gh_ ~_lhdkbg_kdh_ ~_ckl\b_
ij_"eh'g ij_iZjzZx :ev]b]_ex dhfie_dk[bjm_I reZdbZheZjy gZebqb>hdphk
ihelkZoZjb”"guo kh_"bg_gbc ba fhjkdiiZeehmjkehc p_eexehau hgbsZ_I| kebabklm
\h"hjhkeBDPLQDULIDju jhil_g mx|l bkr_ggbdz ?]h ijbgbfzxl iZ[e_Ihd \ ~_gv

iheah\Zlv ~Zgguc ij_izjzl ey Zdlb®wazZpbftogml|l "h _Zib\&yhthc > @
\hiklZgh\bl_evgup _ikkh\ \ kbkl_f ghhkl >jm]hc ij_iZjZIEZfbgZjb”~ ihjhrhd
fhdh\hlh djh\_I\hj_gby > @ fhjkdhc dzZimklu jlgméfzij_izjzl khk

< [_edZo egZjbb gZc”_gwmlbyg _k I|hysbc ba kf_kb ihebkZoZjb”rh\ k [_edh)
db b”_glbnbpbjh\ZggZy ZfbghdbkehldhfdpgldipZyb kheyfb Zev]bghluo dbkehl
kgb*Z | djh\ygh_ ~Z\e _gb_ m “b\hlgugZaZqZx®d ijb ZIl_jhkde_jha_ ijb e_q_gbb

GZb[he__ °_ [h]ZIZ fhjkibEyeyZkijhnbezZdlbd_ wg”_fbq_tk[dh]hljr*mdlu
ghklv m]Je_\h~Zfb < kmohf \_s_KkI\_ igbHnikejusgu_ k "h[zZ\e_gb_f fhjkdhc
dimjuo [mjuo \h~hjhke_c¢ bo kh~_j Wlkiynkinh ~haZo khhi\_lkl\mxsbo kmlhqggl

<h~hhke \u_ mJe_\h~u ij_"klz\ehljgdghklb \ chn_ fd] kml

ki_pnbqg_kdbfb ihebkZozZjb”Zfb 7®hlzd_dhth grh\Zgu "ey_ifeihgby \ wgfgitb
jZklhjbfufb kZozjzfhev]lbgh\hc dbkehilheah[m f_klghklyo > @
nmdirbghf ezZfbgzZjbghf Zevihgeglahc Fhjkdzy dZimklz j_dhf_g” m_Ilky dzd fy
Ihf Ke_“m_1| kdZazZlv glh wib m]e_ \khePkluevghkj ~klI\h ijb ojhgbqg_kdgtho ZIh
s_kVZ hjlzgbafhf mk\Zb\Zxlkyhglvxiheigdbo aZihjzZo < Y >h[jh\_gkdbc
> @ Wnn_dl _ ZgZeh]bqghegh]bmatkdhfm ihk

< gZklhys__ \j_fy [he__ \brh\ehpyxs_fm ~_ckl\bx h\hs_c b njmdlh\ Fhijl
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dZy ZidnklzZz h[ez~Z_I| \ujzZz _gguf khdhibhlgtzglh\ : K b ? ~hihegbl?egvgh \\_
kVhckl\hf yl\eyykv jZa’Zfbl_em”~hqgghguc \ [ZevaZf wnn_dlb\gh ij_iylkl\m_I hd
k_djpbb > @ ebl_evghfm klj_kkm b memqrzZ_I| khklhyghb_
HIf _g_gh iheh bl_evgh_ \ebygb_ fhjk ~Zgguf ? B Lblh\Z k kh2z\lI
dhc dZimklu \ dZgbikRP\u id ibs_ ijb \hk \ Fhkdh\kdhf JThkm~Zjkl\b\g gkbf mg
iZebl_evguo aZ[he_\Zgbyo jlbgHdBXxhkil_ |I_ijbdezZ”~ghc [bhl_odgh2&j]db[hlZzgZz e_
s_lh Ziizjzlz JeZaZ ih\urzZz_lky lgklgthighnbezZdlbg_kdZy ~h[Z\dZ Kkh"_j Zsz
aj_gby jzkrbjy_Iky ihe_ aj_gby b dgdkld&pph\Zgguc b ihgghp gZ[hj fbd
\hiklzgz\eb\Z_lky p\_lhdbsms@ gmb_glh\ dhlhjzZy ijb bkihevah\Zgbb \ ijhl
EZfbgzjbx ijbf_gyxl dzd ZzZglbAllhgd\ dhf[bgbjh\Zgguo fykguo ijh mdll
kj_"~klI\h ijb aZ[he_\Zgbb \ _jogbo "uoidlalkkegluakgbablv ch*gmxiygdgihklvkgZz
iml_c m ebp jZ[hlZxsbo k kheyflbHZjbygh® 9gZr_czgli JZklbl_evgZy ibs_\Zy
grleb”"Zfb >_ckl\mxsbf gZzqzZehf kgblZkh[Z2dv \dExlg\ k_[y ~\Z dhfihg_glZ ijh

Jghimx dbkehlm Kesmax\y_~gu_ kh_ "mdl i_j_jZ[hldb khb b fhjkdmxz\dhZhjhkev
ggby |Ijbf_gyxl ezfbgZjbx bdpbZeypbbfbgZjbx yihgkdmx Kh_\uc dhfihgzagl ij_»
QzZgmx eh dm \ukmr_gghc eZfdgZjblgzgzk ~ey h[_ki_qgq_gby k[ZeZgkbjh\Zggh
\Zxl \ 1_q_gb_ qzkz \ fe \h~u bdlzglypbfykghlh ijh*mdlzZz ih Zfbghdbkehlgl

ijh\h~yl ih  fbgml dmjk e_q_gby khkdhkd\maghkbl jy~ fbg_jZevguo \\bh KkI\
k_Zigh\ Fhjkdmx dZimkim ijbf_gykl kjlibedhfihg_gl mkljZgy | ~_nbpbl ch”Z \

|_egufb j_amevlZIZfb ijh_ib"Z@ IZgbb q_eh\_dzZ [eZ]h~Zjy gZebqgbx \ g_f ¢
< GBB Zl_jhkde Jiax ki_pbZevgllhbqg_kdbo bigh gbc > @
jZajzZ[hlZzgZ gh\Zy ibs_\Zy #hdFbdZI Ilhbkd ghluo bklhggbdh\ k kh”_j Zghb

\ khklzZ\ dhlhjhc \oh”yl "\Z \b”"Z [mjupbfbhfdokdb Zdlb\guo \_s_kI\ g_h[oh”b
\h"hjhke c /IDPLQDULD xMh$iRIZlyFMDjJ]Zgbafm “b\higlyezZbhijbylgh \ebyxsbo
dZimklZ eZfbgZjby yihgkdZy b )XFXo/Z YHWVLggXIO RyipY/ kku ihkem be ijbgbghc
+tnmdmk imaujgZluc >\_ IZ[e_Idb qglbyZhikdbo \h*hjhke ZlecZfbg

ihedgklvx ihfd\Zxl kmlhggmx ihlj_[ghklv \ljb ijhba\h”kI\_ ba wlbo \h*"hjhke ¢ fZ

ch”"_ Ghjfzebazpby \ujz[hldb Jhjshzh\Zevlbgzlz hkyZakikimikl\mxsb_
sblh\brghce _au ijb\h~Abl d \hkklZgh\eijlgbmdlad dhgp_gljZlu eZfbgZjbb Kh]ezkg
gZjmr_gbyf gz ebib” h\ [_edh\ b m]eLM~h\ dhgp_glezZlftbgZjbb lkefu

\ hjZgbaf_ <hkklZgzZ\eb\Z_lky [ZeZgkud_kh"_j bl fZdjhfbdjhwe_f_glu ijhba
ijblhdhf b hillhdhf IdZg_\hc “b~dhkAa~dpu \ oehjhnbeeZz dZjhlbghb”u kl_jb
ih~rdh gh "hhihc degzld_  KhhI\_IkI\_ofglggbl bdehlu “bjghlh jy*"Z Kdbiyh
g_ ijhmkh~bl gZdhie_gby \j_~guo ijhdlorkdlini
"bay ~_¥y_eghklb de_Ihd mf_gvrZxlkyyhemqg_ggu_ F F GZMujh\uf k khz\l
ijhy\l\e_gby NBk gby b I ~ > @ j_amevlZlu ihalhebeb mklZgh\blv
AZdj_iblv b mkbeblv ~hklb]Jgmlu\\_mkgbobdhgp_glzZbd Zbb hfue_gghlh \
ihfh _I bkihevah\Zgb_ lhc "_ eZfbgajldghgeh jZpbhg ih~hiulguo puiehyll \ kh
m _ g_ “gyh_gg_]h Z “ey gZjmf_gh]h_ijdmxsbo "“haZo g_ \eby_IbqgZl dhe
g_gby H [eZ]hl\hjghf \ebygbb [mjuo \flggdbo dZq_klI\_gguc khklz\*djidab Z kh
\h"hjhke_c gZ dh migha\mk_ g_kdheygdh h[sbo ebib”B&bdhijhl_b~h\ dZevpby
luky_e_lbc G_"Zjhf “_gsbgu KkljZgb XhtkknhjZ \blZfbgdZZoh”blky \ | _kghc aZz
<hklhgghc :abb b Yihgbb g_ Ihevdh Ydkithrekldomxhl dhebqg_kI\Z \W\_” _gghlh
fhjkdb_ \h~hjhkeb ey ijblhlhiseh_gdly dihgp_gljzlZbgZjbbhfue _ggh]h \ hjl]Zgbaf
b righdh ijbf_gyxl bo “"ey moh”Z azZ dipuieyl <ujZggh_ klbfmebjmxs__ ~ ckl\b_
'glbp_eexeblguc [ZevazZf BgZIfZjdhgZgjlzlz &bgzZjbbhfue ggh]h g4 g k
gZ hkgh\_ eZfbgZjbb b dhfie_dkZ \phZdpgthnx j _abkl_glghklv hjlZgbéunfzZz p
Zglbhdkb”~Zglh\ ki_pbZevgh jZajZ[HZWwkbBeshlehgbgu _]h “hau ihklmizZxs_]h
wnndblghc f_klghc dhjj_dpbb ijhy\ej]adeaf panil <u[jZggZy ~haZ dhgp_gljZl:

p_eexeblZ Gzg_k_gbzhy_ezZfbgZjbbezfbgzjbb lefuggh]h 11 dhjfz
kh~r_j*Zsbd~c g_ihkj_~kI\_ggh @Zfijhkihkh[kI\h\ZeZ \pZtax b jhklm ih\ur_gbx
gu_ mqgzZkldb dh b [_7jZ ylh~bpu ipAhindkbhghkib i mmbq_kdhc

khkI\m_l ghjfZebazZpbb h[f_gZ \_s_kl} gdkleglghklb mk\h_gbx @6h¢fizazZghp
lhqghf mjh\g_ \ dh _ b ih~Adh ghc fbghjbevabhlZfbggh]h bbegh]h h[f_gguo

de_Ilqzld_ Ih&hkdo Zev]bg eZfbgZijthgp kkh\ miewl[jhce jh\ > @

fZgghbl \blZfbgu $ & ( < < b lh ~Zgguf FF GZ” ujh\Z b M B =Zi
fbdhwe_f_glu k_=6ld [jh£%U "_exahjh\z ]bklheh]bq kkdb”~hbZgby hj

YH fZj]ZgxPQ b 7j IZd _ kh”_j Zsb]Zgyh\ ih~hiulguo puieyl ihdZaZeb baf_g_c

eZfbgzZjbhb klbfmebjmxl fbdjhpbjddithypbxgex”Zebkv Ihevdh kh klhZzhgu hj
mem&x! lhgmk khkm~h\ b hilhd IdHAg_iblsc\Zjbl _evghc kbkl_fufijip gjbb

"brdhklib  \ulh”yl IThdkbghtmidluj "bapuieylZfhdp_gljzZlZ eZfbgZjbb hfue_gghlh
g_"_yl_evghklb de_Ilhd Dhfie_dEKg\bldiilgph'\gljZzIZ fbg_jZevgh]h ba eZfbgZjbb \



<?L?JBG:JBY

] 1 dhjfz 1jb wlhf \ "_e_abklhf "~ dé&gfeédgbb dhjh\ :\lhj_n “bk « dZg” [bh
hif _gZebkv keZ[h \ujZ  _ggu_ “bkljhndZmdkKb[_ + k
baf_g_gby bebjn_jZpby de_lhd Kkhklhysbo FzZffz_\Z L < KlZjbdh\z @ | <h
ba ]bklbhpblh\ b ebfnhpblh\ <« llgdhfikkev eZfbgzZpb¢hiheld_evguc bklhggbd
dbr_gqgbdz gZ ZibdZevghc qZklb p eBElhpuo[bheh]bg_kdbo Zdlb\guo \_s_ kI
\hjkbghd ZibdZevghc ihdjh\ hlkmlkjZplHE®e o eh\_dZ b “bl\hliguo FZIl_j gZr
kh[kI\_gghf b ih~“kebabklhf keh_jjuelhdgzZ Ijbjh"hihed@h_ >Zevg_]h <hklhdZz
" gu \kiZebl _evgu_ de_lhggu_ bgnbegZ4giu_ -~ \ _dBZ[Zjh\kd I|jbZfZ]jh[bag_k
khkhysb_ ij_bfms_kI\_ggh ba ebfnhpblh\tK
]Jbkbhpblh\ < ih”"kebabklhf keh_ lgZ[ex"ZelK_exlbgZz H K Kjz\gbl_evgZy nzjfzd
g_aghBlgevgu_ mlhes_gby aZ kq_I| ddhbkdpghldh]l]bg_kdZy hp_gdZ dhjfh\uo ~h[Z\

bgnbevljZzlz GZb[he__uqzldbgz\ [ueZiehlhy®*guo :\lhj_n “bk « dZg¥“md.|l_j g
khkm~bklzZzy j_Zdpby lhemg_ggu_ fKdmevIiZku k
]bklheh]bg_kdbo bkke_~h\Zgbc dxa\hebeb aZHOOHQEHFMKDSPDQ ' - 6HDZH

gblv glhgpdhgljZlu eZfbgZjbb ~h GNHV 7MH RXWORRMXURIU PEQUAHIXYRX
dhjfz g_ \uaulZ_1l iZlhfhjnheb]tta kdb +9RO *« +3
ggbc \ hj]ZgZieyl > @ $OOHQ 9 * 3RQG . 5 6DNHU . (
LZzdbf h[jZzahf ZgZeba ~Zdgguo ,@bOXHQFH RI VHDZHHG H[WUDFW RC(
Imju ihdZe glh gzZb[he__ wnn_dPRQRF\WH LPPXQH FHOO UHVSRQVH
kujv_f ”"ey ijhba\h~kI\Z eijgnpgEd FKDRMHULVWHHFQURWVFKHG VWHHUYV -
Ibg_kdboigjzlh\ yyelky [mju_ \h*hjhkéF +9RO <« 3
kf cki\Z ezZzfbgZjb_\uo fhjkdZy dZimklZ HAbe_gdh\ < G AZdkzZk G | R_eiz
hlezrZx!l \ujZ  _ggufb nZjfZzdheh]lbg_BdbfbBamq_gb_ pdyddhkh[_gghklgc fb
k\hcKREfb [eZ]h”"Zjy gZebqgbx nmdhkljZjodglh\h khklz\z g_dhlhjuo jzZklbl_evg
ebiBbh\ k\h[h*guo ZfbghdbkelzZ bjkmedmem FzZl j _c¢,, f_""mgZj gZmgq
\Zguo ihebkZoZjb~h\ ybaddhfihe dm ijhb&h”~ dhgn Bgljh*mdpby g_IljZ*bpbhgg!
eyguo njZdpbc Zev]bgh\hc dbkeshdu ¢2Z¥dbo kkeéhohayckIl\ _gguo jZkltgbc
gZ dhlhju_ hij_"*_eyxl| rbjhdlgceki| I_gaZz +L =K
ghlh ~_ckl\by \dexqzZy [Zd]l_jbphbdMgu_ b Zg R_e_ih\Z H < Ibf_gh\z F ? KZnjh
Zlmebjmxsb cki\Z H~”rgZdh k\ _dZXgxc gh\Z E G HjkBAgbb ch~Z b "jmjbwefbd
sbky bo ijbf _g gby ijb e _qg_gbb jZg fb gtimm]lhcezZziqzld_ [_ehc 3RWHQWLOOD
ohbmjbg_kdhc iZlheh]bb kh”_4htkiky Njhd_djZkbevghec *HQLVWD WLFQWRU
Ilhggh qlh b ihkem beh ij_~f_IhkegZrikozby§_gbb k ezZfbgzZjb_c /DPLQDULD GL.

"h\zZgbc IDPRXU b dZe]zZghf SRWHQWLOOD
5DHXVFK G _ljz*"bpbhggu_ ijbjhrgu_ |
Ebl_jzZImjZz ku bggh\Zpbhggu_ |_ogheMmdliux ij

Emdvyggmd B G Fhjkdzy dzZimklZ =K
p_gguc dhjf “ey “b\hlguo KhpbZebklbg_kdhbjbeeh\: < Bamqg_gb_ e [gh]h

"b\hlgh\h~klth < +K N _ckl\by fhjkdhc dZimklu /DPLQ ULD WM
Ylh\dbg : N Bkihevah\zZgb_ fijgkdd&i_jbf_glZevghf Jbihlbj_ha Lj ;¢
dZimklu \ dzq_kI\_ dhjfz ~ey djmigh]h _jh]gkth]h f_NZhrgez]h\_ s _gkd
kdhlz Kh\_lkdbc akhl_oghd =K t<ui =K
< _"mlh\ < X FbozZceh\zZ B I Bl]gz
Lhehdhggbdh\ X : Dhjfh\u_\by§bG < De_IlhqgZy kljdnfbmhg daZIhj \
jh[bhgluF :lhijhfbarzl + k bke_~h\Zgbb ij_izjzlZ DeZfbgghxIMdkb
>jZq_\ < N Kbah\ < K Ijbf_g_gb_a\h*"hde Jhkkbckdhc gZmqgghc dhgn_
"hHhke_\h]lh JH®YazlZ ba hloh”h\ Z]zZjiGhYh_ [bhf_~bpbgkdb_ | _oghékejbh k bk
ijhb&h"kI\Z \ jZpbhg_ fheh”~gydZ ghjh\dZgb_feZbheh]bq_kdb Zdlb\g\ihd #£
]\ _s_gkd ok blg + K <eZ"b\hklhd zK
Fbpd \bg G | Bkihevah\zgb_ g | A e _gdh\ < G AZdkRk eGZHh\Z

pbhgyuo dhjfh\ \ ilbpkn Khklhygb B B Bamq gb_ pazyddhkh[_gghkl_c fbg_
i_jki_dIb\u “b\high\h"kI\Z \ FZ]Z~"ZgKkdlkagth]h khklZ\Z g_dhlhjuo jZklblvevguo d
eZklbt Gh\ht{bjkd +K Imj FZl _j _c,f_""mgZj g Zhmbg\h”
=eZadh\ | < ljbf_g _dhij iZb dhgn Bgljh mdpby g _ljZ"bpbhgguo b j_
jZlh\ \ dZqg_kI\_ ihbdhjfdpbhg_ghjhd&k_ekdhohayckl\_gguo jZkll gz
Khy_f_ggu_ \hijhku bgl_gkbnbdZepbb Hhjf +K
gby kh~_j"Zgby “b\hlguo b noefndki_gby R_jr_\kdZy J K Bamgq_fdlgh[Zglb
\Z ijh~mdIlh\ “b\hhgh\h + F + K guo k\hckI\ fhjkdhcklWdzZimLj Ibg
OzZ[Zjh\kdbc f_" DddPZ[Zjh\kd +
Dbjbeeh\ : E <_| jobZhglgbk <ui K
dh_ h[hkgh\Zgb_ iglbfy ghjkdhc dZimklu \ R_e_ih\Z H < Ibf_gh\Z Fjir KZn
ghZ E G H khZgbb ch~Z b "jmjbwefbd
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f_dh\ \ eZZdd_ [_ehc 3RWHQWLOOD DOEMEhYbg : G Dhgljhev ijhba\h”kI\
Ajhd_ djZkbevghec *HQLVWD WLKFOWRUBD bA fhykdbo lIjZ\ E_]dZy b
kjZ\g_gbb k eZfbgZjb_c /DPLQDULDbGNZYyWjhWDe /gghklv +K
IDPRXU b dZe]zghf SRWHQWLOOD HUHFWID\kdZY < E Dehgdh\z G
S5DHXVFK G_ljz"bpbhggu_ ijbjh~rpghfuketomy_ b ihl_gpbZevgh ijhfukeh\u_
ku bggh\Zpbhggu_ |_oghetfMmdliut i\h~"hjhkelZf@Zldb b bo bkihevah\Zgb_ <
< %K GZmqgifbdez~gu_ bkke_"h\Zgby \ DZfgZzZlko
@mj[bgZ N F FhjkdZy dZimkdZklb K[ j_n_jzZlh\ ih hlg_IzZf GBJ &
e_g_gbb ljbohfhgzrgumhdhewj IliZg 1] nbgzZgkbjm_fuo Z~fbgbkljZpb_
OzZ[Zjh\kdbc f_"l ddPZ[Zjh\kd + DZfgZlkdhc h[eZklb +1_ljhizZz\eh\kd
<ui + K DzfqzZlkdbc Ba”Zh_eDKFM + K
[iZfg_gdh < < =hj]b~r"Zgyg J K
Gh\bdh\ ? B b&Zbb \ Zdmr_]jikgidtkeh Dehgdh\z G = ;_j_ah\kdzZy <
]bg_kdhc ijzdibd_ dmr_jki\lhlbytbg<tdhbjhkeb DZfgzZlkdh]h r_evnZ glZkijhkljz
< K gb_ [bheh]by obfbg_kdbc khklZ\ <eZ”"b\
Jhadbg F : E \bgzZ F G ?nbb\egZdz = k
:glbdhZ]meyglgZy b klbfmebjmxsZy ebiheba:jIxdoh\zZz K : ;h]"Zgh\z < > >Zpm
Ib\ghklv ihebkZoZjb~h\ ba [mjkeo dh~ hdhF L_ogheh]bydihh*oa ]b~jh[bhgdh\
NZjfZdheh]by b Ihdkbdheh]hly + F Dhehk %K
< +K G_qgz_\ | Dhg_Ildh\z : : AZcp.
@hehg”a F Y Sblh\b”rgZyx" e GZ lbs \u_ ~h[Z\db[gWMglh”"bq_kdh _
Imibd wg”~hdjbgheh]bb <uoh” bk InhtkdZb _+ F BanrZl_evkdbc dhfie_dk F=MII
I_1_j[mj] BYM EZgv + k + 0k
=\ha”_gdh L : Kbfhgh\Zz B G BkiheYdm[h\bg K Y DhfbkzZjh\Z : E K
ahzgb_ Zev]bgzZlzZz gZljby \ e _gnlgbbdhbghK G Ijbf_g gblbgzdZz gZljby "ey
eZlkbd_ g _njhiZlbc "Hdea Jhkkbckdkh@dzgby jmdbc gZ jZgu b h h]b L a ~hd
gZgghc dhgn_j_gpbb Gh\u_ [bhf_~bpbkgklbbagh]lh kh\_sZgby ;:< ijb dhfie_dke
I_agheh]bb k bkihzgbali\[bheh]bg_kdbmaébazZpbb hprhglh\t <eZ~b\hklhd
Ib\guo “h[Z\hd<eZ”b\hklhd =K + K

Dhjamg < | KZ]eh < B 1ZjzZp :
;mjl]\bp = D D \hijhkm bBRhadkikey \y]h B ; <hjhgh\z X = <hafh'ghklb

gbb fhjkdbohj\thke c “ey ithemqg_gby ~jhhewah\Zgby ijh~mdlh\ fhjyhfhdgZdlibdb
b kibjlz a\B :dzZ® gZmd KKKJ 9,, kgi@hielrgby \ hj]j]Zgbaf_ jZ"bhgmde_b~h\ p_

fZzl_f bkl _kI\ gZmd * < + K kljhgpby L_a "ihde Zghy GZmqggh
| _ogbq_kdb_ ijh[e_fu fZjbdmevimju \ kljZ¢
LZI1Zjh\ : 1 :ev]bgh\Zy dbkehkZZbb\hklhd LBGJHtK
ijbf_g_gb_ __ \ #Zxzhbd NZjfZpby +DXJ $ &RPSRVLWLRQ DQG SUR
t<ui %< K DOJLOQDWSHRWWH+2VOR 1RUZHJLDQ ,QV\

Dba \ Il j B < BaJhlh\ebgb 6HDZHHG 5HV+ S
pbgkh]lh ihjhrdBa fhjkdbo \h”hjhke c 2DNHQIXXO '* )RRG JHVW &6,52
/IDPLQDULD MDSRQLFD fhjkdZybyZi®KMHDURR|j4XDHIRO =*<  +3

+F t<ui xK <hjhgph\ B F Hiul ijbf_g_gby
RzZ~jbg F = E_hg_ghd_Ilib= fhjkdhc dzZimkéxfbgzZjbb \ hgdheh]bg_kdhc

gZjbyt ¢ + K ijZdlbd_ Lj AZihjh kdEZ]lh mbig\_j
Fmeebgz : K =heh\_gdh\XjZgAc&AZihjh v _ t<ui zxK

ljbf_g_gb_ Ibj_hb~bgZ \ dhfie _gdlgdtf e _ DZavfbg < > Fhjkdb_ khdjh\bsz

\yvehaZ b\Zxsbo jZg Lj dZn h[sbs[hBAg ijhfuregghklv + k

Dzazo f_"1bg t<ui =K R_\g_gdh G F A\y]bgp_\Z L G

J f_g_p FN FbdjhhjlZgbjaiu Khag"mdh\z ? < Bkzdh\ < < Emdvygh\ |
rZzxsb_ Zev]lbgh\mxlcbkejbjh~_ b ijhbdh\Z E : Kljmdimjgu_ obbmgkditb_ oZ
\h~"kV\_gguo mkeh\byo :\lhj_n ~bk Zd&ldpgklibdb b [bheh]bq_kdzZy Zdib\ghklv

[bhe gzyxH + k jZklhjbfuo ihemkZjb~h\ g_dhlhjuo fhjkdbo
> fq_gdh < | Dhjfh\zy p_doghkbv \h*hjhke_c¢c >Zevg_]h <lkklhhz B k
\h~hjhke_c @M hiAtlkgl \ h+ < + \Zgby \ h[eZklb nbhbad_kdhc [bheh]bb b
K [bhl_oghldb + <eZ~b\hklhd * K
F s jkdZy D : <ebygb_ dEjkdhc
imklu gZ ijhp_kku \haglbygh\aZ bl\e_gby ‘\omlkdZyK ;bheh]lbg_kdb_ Zdlb\gu_

ya\_gguo ih\_joghkl_c \ "_em”~dZo djwk kiI\ZLfhjkdbo Htbhjglh\ :\lhj_n ~bk

bglz ;ezZ]lh\_s_gkdbc fl~% bgdh_ « NjZ [bhe gZmdZ"b\hklhd =+ Kk

s_gkd t<ui K AbfbgzZz E K Ih”rdhjulh\Z4_*< Hi
e gb_ JexlZfbgh\hchldbke\h” hjhkeyo
<eZ”b\hklhd LBGJHtL + K
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Dba_\_Il_j B < Kmoh\__\ZghFh< g_j\ghlh Ziizjzlz JleZaZz KI [
Rf_evdh\z s ljhfukeh\u_ fhjkdbZgl _evkdbc f_~ bgklzg]_evkd =
\h*hjhkeb b |jZ\u ~Zevg_\hklhggto &£hiji c +K
F E_]dZy b ibs_hAyeijgghklv * Lblh\ ? B Fblzk_\Z E N OZju[bc

k D ? JZajZ[hldZ dmijgpdtjlh cHMKHZ

7Zj_g[hcf = F FZe_gdh\ s:Jh fykgh]h ijh*mdlz FhkidhXkkibc ]h

;bheh]l]bg_kdb_ zZdlb\gu\Z\ _Ghku_ ijbg\_guc mgb\_jkbl_1I| ijbdezZ”~ghc [bhl_ogheh

pbiu ihbkdaZ GzZmdz = k
Wjbdk_g E QZggbg] > #Fhjkdb_ \hGZ”ujh\ F F =ZiiZjh\ W B <ebygh
jhkebt F Ibs_\Zy ijhfea_gghklv + dhp_gljzlz ezfbgzZjbb gZ fhjnheh]bg_kd
K baf_g_gby \gmlj_ggbo hjl]Zghjqeuieyl
Eh\ygdh\z A G Ehk_\Z < N jlB_q lgkb "hdez~h\ J_kim[e ijgamnqggh
Zlihnbg_kdh]lh jbgblZz du hidjhrdhf g #hc dhgn_j gpbiruddhemqg_guo bKi

fhjkdhc dZimklu E_dZjkI\_ggu_ elgkmdvBfz:1Z + K
>Zevg_lh <thkikezB\hklhd t<ui ,,
+ K S5HIHUHQFHV
RZih\Zeh\Z H < Nj_gd_ev E : ANZKN D QFKXMNRUYVNDDDX ¥ WHQ Q\M
gh\bg I' I Fy]l]dbo G < ;bhnbades*tkdbNRAKP GOMD KLYRWQ\KRFLDOLVWLFKHVI
\Zgby f_f[jZg de_lhd i_jbn_jbghbdhdKdYRWQR%“RGVWYR *6
h\_p e_cdha h\_p <_|l_jbgzZjgzay f_"bpbgDIRYNER ,VSRXYDQPHRUVNRM
t<ui K NDSXVYWDFKHWWYRBHDNDXS QRRRDWRJIR
Dba_\_Il_j B < Kmoh\_ _\ZVNRWBRYHWRRMMWKQLN =+« 6
Rf_evdh\Z : | Iljhfukeh\u_ fhjkdjthk \h~h
eb b IjZ\u "Zevg_\hklhqgubFfhjEc]dZy 7TRORNRQRE NRYPRYNHGUREERQW\
b ibs_\Zyhfjure_gghklv * k 0 $JURSURPL]IGRWYV
DZavfbg < > FhjkdZy +gb\Z '"UDFK#)Y 6L]R¥6 SULPHQHYRGEGR
<eZ”b\hklhd >Zevg_\hklhggh_ ba” UROWHY RIIRGUROL]PWHR GRFURYRURL
k JYRGVWWD UDFLR@RORGQMQRDRN
RAq_gdh G F A\ylbgp Kngg G%ODJRYHVKKHQ@WN *6
Amdh\Z ? < BkZdh\ < < Emdvygh\ | : ?2@YFMNEAMBFRVSRRYD@HWUDGLFLRQQ!'

E: Kljmdimjgu_ rothdbdhkdb_ bZjZ#NRPRY SWLFHYRGRWWRMBEUNSHNWLY\
jbkbdb b [bheh]bqg_kdZy Zdlb\gkikhv \HKOYhRAR/YQR G VYAODD D G D QR E @& D WRY RV L
jbfuo ihe&azjb~h\ g_dhlhjuo fhjkdbo EmjUN +6

\h~"hjhke ¢ >Zevg_]h <hkkied2h\ZBby \ *OD]NBY 3ULPHQHQRISUHYDUDWR
h[ezklb ~ nbabhbifbgq_kdhc [bheh]bbNDBKHVWRBNRUNNWDFLRQRURN
[bhl_oghléb+ <eZAb\hklhd +K 6RYUHPH®RSH RQW HQ VNRWDEHBARL M D

GHKD Q[ KIDY RW.ROKK F KV KNHDGALKMHDBW R D
>jzd_ D < Dbjxlbgz < B GXNWRY RWQRYRGV W Y56
: < Lhehdg \Z : A D nZjfZdheh]bb fhjkdht/LO/RYOHWHULQDUBALFKHVNRF

dzZimklu Lj 0Oz[zZjh\kdh]h IZ_4 RERVQRBDQPHQRRWWNREXYMWR OM
0zZh\kd t<ui =K QINRUBYWRGHY« NDQBLRIDXNG63E
<hjhgh\Z X = J _obgZ G &h Bkihew V

\Zgb_ fhjkdbo \h~*hjhke ¢ ~ey ibs \uo p_eOBPPDHYD 6WDULNRWRGRURVO
L a "“hde <k_khxagh]lh k_fbgZjz O DR]}®UKMGRSR O MVWW R F KEGILONNLD
ijhba\h”"kI\Z ijh~mdpbb ba [mjuo bEdR®@RJLFKHNWNLKYHY KKHYWWYDFLRQH
\h~"hjhke & <eZ~thklhd LBGJH =K FKHORYHMDRDYRWQ\KDWH@D XFKNR QI
SULURGRSREDMYHIBRVWFRND XEH]KH
.fbgbgZ G F lhrdiZjulhd Nb YHNRYY+DEDURIWINDPDJUREL]QH®
abdbbfbg_kdb_ k\hckNbgZld\ ihem
g_gguo ba dmevib\bjm_fhc ezZfbgZjbb yihglkdh@MX¥WEeQBUDY @QDWHIDUPDNR
Dhfie_dkgu_ bkke_7~h\Zgby fhlkdbw RNB/L NR O R RAHKGNBIDAVREE RE D YGFONV D
[bhglh\ b mkeh\bclEgblyf <eZ*"b\hklhdSORWRMPYGDRKEHV« NDQBHWHRDXHN

+ K 63E + V

FZrdh\kdbc F > E_dZjkl\_ggu_ kj_~"*HOOHQEHFN . : &KDSPDQ ' - 6
khNZ \ olhfZox _ ba” klxtf F*pb GXHV 7MH RXWORRN IRU PDULFXOWX
gz L £ k +9RO %« +3

>h[jh\_gkdbc < Y Hiul ijbf_ g _gby $OOHQ 9 * 3RQG . 5 6DNHU (
\h"hjhkeb ; eh]h fhjyZbkZoy eZfbgZjbyQIOXHQFH RI VHDZHHG H[WUDFW RQ ¢
"ey e_qgq_gby azZihjh\ :joZg]_evkdbQRP\WKLPPXQH FHOO UHVERDNMH DQG
K[ ljx:joZg] _evkd t<ui zK WHULVWLFVIL@QLYARKBG RWVHHUV - D¢

Ehldbh\ = = L _jZi _\lbg_kdh_ agZq ®gHRO =+« +3

/IDPLQDULD VDFFKDULQD ijbl aAfhe _\Zgbyo ajb
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=HOHQNRYDNYDV=1 3 6KHOSDNRYYMR]JGHQNR 7 $ 6LPRQRYD , 1 ,
5 JIJXFKHQLH KDUDNWHUQ\KY D @QRMR BHQIFMMWHM QDWULMD YWROHFKHC
PLQHUDO QRJR VRVWDYD QHNRWRSEDPRKVURVW I7ZWMHOGRIKON X®DRWYXIUMVNRM QD
ODWHUHM,,,PH]KGXQDUSURDINRG NIRRYNH ELRPAGNLH WHKQRORJLL V LVS

,QWURGXNFLMD QHWUDGLFLREQWORJLIFKHVNHGNNK LY QO GE&R RV YWHRW
VHO VNRKRIMDMVW¥RBAQIR UDVVWHQLM=6
6 %XUJYLF *. . YRSURVX RE LVS

6KHOHSRYD 29 3LPHQRYPRWYNLEDNRGRURVOHM GOMD SROXF}
URQRYD /1 2 VRGHU]KDQLWRMGRIGDSIL WBMWXJIJLK]PLENDG QDXN 6665 9,, VH
PHQ@RY Y ODSFKDWNH EHORM 3RWHOWL QOB OEDRH /+6 GURNH
NUDVLO QRM *HQLVWD WLFQWRULD /7DWDWRN$Q@HGIO JMVQRPHOMD NLVC
ODPLQDULHM /DPLQDULD GLJLWDMVADHH /Y |D)DDRBPKWH. MID +9\S =+«
NDOJDQRP 3RWHQWLOOD HUHFWDt6 / 5DHXVFK
IHWUDGLFLRQQ\H SULURGQ\H UHVXUV\.L]JHYGRMWDHFURQMD\H]JRWRYOHQLH
WHKQRORJLL+L SURID X M B\ SRURWKL] PRUVNLK YRGRURVOHM /DPL
.LULOORY 9 $ ,]XFKHQLH OHPRLBMPDI R DEHWWWDY LMIPD U P DF3 WD
PRUVNRM NDSXVW\ /DPLQDULD MDS®RQLFD SUL MHNVSHU
L P HADDRP QJLSRWLUHR]H 7U %ODJRY HWKOHQMNR OR* /HRQHQRIDD? * 9
PHG W@ %ODJRYHVKKHQ@®NS +6 ULMD #« +6
OXOOLQD $6 *RORYHRHRYD =
9HGXWRY 9 -X OLKDMORYDQHRRLHIQDM EBWUREIGLQD Y NRPSOHNYV
19 .OHWRFKQDMD VWUXNWXUD YMDBRHELRLYOMXYWRIURBMKEK ELRD ND
LVVOHGRYDQLL SUHSDUDWD .ODAD® ®HGWRQVLFHRORYW
7H] GRNOLMARNRM QDXFKQRM NRQIHUHQFHRHQRKF\HE ) OLNURRUURWQL]P\
ELRPHGLFLQVNLH WHKQRORJLL KDWMXMVKISIRD |RODILLGFPY XMX NLVORWX
ELRORJLFKHVNL DNWLY QOO GERRIWHRNL. ]YRGVWYHQQ\K XVORYLMDK $YWF
+6 ELRO @DXN + V
=HOHQNRY 91 =DNVDV 1 3 6KHOSPRKRYOPNR 9 3 RUPRYORVW
, 5 ,]XFKHQLH KDUDNWHUQ\KURORRSGMRNW HM KRY @M QR Y4RG VWBGR
QRJR VRVWDYID WHWRMARHIO Q\K NXO WXU  ODWHU
L HM PH]KGXQDU SURDNRG NRQI OHVKKHUVNDMD .$ 9OLMDQLEF
,QWURGXNFLMD QHWUDGLFLRQ®EXVWL QD SBHBNHKV\ YR]QLNQRYHQL
VHO VNRKR]JMDMVWY¥BEQIR UDVVWHRDMY HQQ\K SRYHUKQRVWHM Y WKBIOXGN
+6 %ODJRYHVKKHQWKL M OPMHAY H\DKKHQ V N
6KHUVKHYVNDMD 5 6 ,]JMRKHQLHO9DSQWISPLN
EQ\K VYRMVWY PRUVNRM W®SXVW\ *RORYLQ $1 .RQWURO SUR
+DEDURYVNLWPHDEDURYVN+ 9\S SURGXNWRY L] PHRUVMNUKWIWDY SLVKKH"
+6 SURP\VKOHQQRWW
6KHOHSRYD 2 9 3LPHQRYD O0%HUH]RYVNDMD 9 / .ORFKNR
6DIURQRYD /1 2 VRGHU]JKDQLL3WRPGWORY\BUXJERWHQFLDO QR SURP\
PLNURMHOHPHQWRY Y ODSFKDWNHD ERORWMN L3 RIW H. & WL D SFOONTR E DIEDLX FK Q R
/  GURNH NUDVLO QRM *HQLYM@DOWLNQWEQLWD UVVONERYDQLMD Y .DPFKI
V OD®DULHM /DPLQDULD GLJLWDWIMUDWRYP&RURWFKHWDP 1J5 ]D
NDOJDQRP 3RWHQWLOOD HUHFWDQDRQVLEXHPYKKDGPLQLVWUDFLEHM .DPI
IHWUDGLFLRQQ\H SULURGQ\H UHMSUV: 3HQQRSDEDREQOAM VNLM ,]GDWH
WHKQRORJLL+L SURID X M B\ 3.908 +6
=KXUELQD ) 0 ORUVNDMD NDSXVWD.VRFHNRYDQPLL %HUH]RYVNDMD 9
WULIRPRQ\K NRO SLWRY +DEDU@RGRINRVOL .DPFKDWVNRJR VKHO ID &
PHG WH+DEDURYVN:+9\S +6 ELRORJLMD KLPLFKHVNLM VRVWDY 90
+ VvV
$EUDPFKHQNR 99 *RUJLG]KDQMBQWM&KRYD 6 $ %RJIJGDQRYD 9
1RWIRY (, /DPLQDULL Y.L DMRR/RKKWVWONR 7HKQRORJLMD SURGXNWRY L] JLG
NRM SUDNWLNH $NXVKHUVWYR IRORYHNRORJILMD
, +6 1HFKDHY $3 .RFKHWNRYD $ $
5RINLQ 0$ /HYLQD 01 ($LPRSLYKKHY\H GRED YW RBE KFHKEHWN R
$QWLNRDJIJXOMDQWQDMD L VWYPX®RVKHMEY KKG DY HOLBRIOM]NBREQHNYV 0*:
QRVW SROLVDKDULGRY L] ERD\KtYRGRURVOHM YDU
NRORJLMD L WAHRNVLH/R O RekL M I 6 -DNXERYLFK 6 -D .RPLVDURY
6HQ NHYLFK 6 1 3ULPHQHQLH DO JLQ
=KRORQG] 0 -D 6KKLWRYL G\ BD QJIKMIMHSERIN UNWQ\ L R]KRJL 7H]
WXSLN MHQGRNULQRORJLL* 8\KRIG/HVRMXXGRNR VRYHVKKDQLMD %$9 S
SHWHUEXYR [pP® + V
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XWLOL]DFLL J+ SQORELRRVWRRGI RYHF IHWHULQDWQDMBORBEGEFLQD
6
.RUIXQ 9 3 6DJOR 9 , 3DUDF .B]HYHWWHU , 9 6 XKRYHHYD 0 ¢
'"HUHYMDJR |, % 9RURQRYD -X *NRORPPR]KIPRPWORY\H PRUVNLH YRGR
LVSRO JRYDQLMD SURGUONWSRURI|IFBRDWDL REW RFKQYO PRHHWDMD L SLVKKH?

QDNRSOHQLMD Y RUJDQL]PH UD GULRQXXNOHHQLGRWYW FRMLMD L

VWURQFLMD 7TH] GRNO VRYHVKKDQDMPLQ IMREUKQB® MH® @QDEDYRVWRN
WHKQLFKHVNLH SUREOHP\ PDWLNR@MYXRMWRFWERRD QG V
90DGLYRVWRN 748652 6KHYFKHQNR 1 0 =YMDJILQFHY

+DXJ $ &RPSRVLWLRQ DQG6XSQURESMRYWLHKHW RIVDNRY 9 9 /XN MDQF
DOJLQDWSHMJ SH+2VOR 1RUZHJLDONRDVW $RI6WUXNW XKIEPHF KILYINWWRH KDU DI

6HDZHHG S5HV S ULVWLNL L ELRORJLFKH\WNDAYER WDLINPWH Y
2DNHQIXXO "* )J)RRG JHVW SSR032DRBGBLGRY QHNRWRU\K PRUVNLK
S5HVHDUFK 4XDUIWMRO =+« +3 'DO QHJR 9RVWRND ,VVOHGRYDQLMD

9RURQFRY , 0 2S\W SULPHQHQEKDBDVNRWY NERRORJI+L9 Q DELR\R M WRRIC
NDSX¥WDbPLQDULL ¥ RQNRORJLFKHVNRB SUDNWLNH 77U
= BRUR]JKVNRIR XMRYHU +¥DBRKRWK H 'UDNH . 9 .LUMXWLQD 9 , =YH

+9\S 6 7TRORHNYD $ = . IDURDRRORNRM NDSXV\

.D] PLQ 9 ' ORUVNLH ¥®RNURYLWBREDURY VNRWR PMED ULRY V N+
BLVKKHYDMD SURP\VKOHQQRVW 9\S +6

6KHYFKHQNR 1 0 =YMDIJLQFHY®BRURQRYD -X * 5HKLQD 1, ,VSH
6XQGXNRYD (9 ,VDNRY 9 9 IRRUWDIQRYY RGRURVOHM GOMD SLVKKHY'
(OMDNRY® BWUXNWXUQKHP L FIKHMNEHYRMX]QRJR VHPLQDUD BUREOHP\
KDUDNWHULVWLNL L ELROR UIDARH VONDRMEIX B NMLL KIGRVBX UDRQRK  YRERURVO
UL\K SROLVDKDULGRY QHNRWRBR\ KIPDGWLY RY W RN\ K/tBE 2

UROWHM 'DO QHJR 9RVWRND ,VVOHGRYBPRPLQ@IDQY REODIRMGENRU\WRYD $ ¢
ILILKIRPLFKHVNRM ELRORJLL H KEPRWKHKWNRIOARIVYRMVWYD DO JLQDWR?
90DGLYRVWRAN NXO WLYLUXHPRM ODPLQDULL MDSRQ

$YKXWVNDMD * 6 %LRORJLEKHUNGHR YIDNVUMDQ\ARUVNLK JLGURELR
YHKXKHVWYD PRUVNLK JLGURELRQWRELWBBBDAELY&GNVWRN G
UD ELROxI@DDGLYRVWRN V ODVKNRYVNLM 0 ' /HNDUVWYHQQ!
=LPLQD / 6 SRGNRU\WRIYHD $ XK WEPBHKH L]G ¥WHWHGLFLQD
QLH JOMXWDPLQRYRM NIH\OORDMRYY +tYRGRURNOMDK
WRN 7,152 +7 +6 'REURYHQVNLM 9 -D 2S\W SUI
.LJHYHWWHU , 9 6 XKRYHHYYROGRURWYRPHOHORIJR PRUMD 6DKDULVYV
NRD $ 3 3URP\WWORY\H PRUVNLH URERHBVR®DRY WBDXKDQJIJHO VNLM PHG
GDEHYRVWRFKQ¥0 PRHHWDMD L SLYBKKDPQNBO VHND\S +6

SIPRVKOHQQRVW V /RILQRY * * 7HUDSHYWLFKHVNRH
%DUHQERMP * 0 ODOHQMNMPL QULD VDFFKDULQD SUL ]JDEROH)
%L RIOFRKIHVNLH DNWLYQ\H YHVKKHV@HDY QIRM HDSSDYMPWED JOD]D 6E WL
SRLVAD 1DXND % V PHG LOMWKDQUNMHO +9\S +6
-HULNVHQ / &KDQQLQJ ' ORUMMRM (, OLWDVHYD /) +DU\
YRGRURWOIBLVKKHYDMD SURP\VKO3DQQBERWND NRPELQLURYDQQRJR MRC
+6 PMDVQRJR SURGXNWD ORVNRYVNLM

/RYMDQNRYD =1 /RVHYD SQLYHBNH®@HW SULNODGQRM ELRWHKQ]
DWURILFKHVNRJR ULGNRP PRRIMVQRI RANDRUDG\URY 0 0 *DSSDURY -H , ¢
SXW\ /HNDUVWYHQQ\H VUHGVW YNDR'™HQ HWIRVBPRVWRRRQDULL QD PR
+9ODGLYRVWRNS 16 LIPHQHQLMD YQXWUHQQLEURMOBQRY

6KDSRYDORYD 2 9 )JUHQNHO7H]BV\ =GPNARDGRY 5H\SSXENOWLEEKNK®@
YLFK 33 OMDJNLK 19 %LRIL]LFKHRNHYHYNOHBRYR QLKW BF KH@\KDL VSHF
PHPEUDQ NOHWRN SHULIHULFKHVSWD NYKRYL RYHF OHMNR

K\_~ _gb_ h[ Z\lhjZo
?2j*Zgh\ ?jlzc K_cl[dh\bg “~hdlhjZzgl dzZn_~ju \_I_jbgZjghc f_“bpbgu

DhkliZgZckdh]h ]hkmAZjkI\_gghlh mgb\_jkbl :PZInbjkugh\ZDhklZgZcHPDLO
HUB/DL#P D IUX

GZf_Ih\ :kdZj Fujazof Ih\bgjhn_kkhj dzZn_~ju \_ | _jbgZjghkpbfu
DhklZgZckdh]h JThkmAZjkI\_ggh]lh mgb\_jkbdlndkufgh\zhdlhj\ | _jbgZjgupZmd
HP D LODQ D P HAWPRYUOX
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<HUWBEHNRYLHFKKDORKY VWXGRODFXRWHWHURDGURR QRIVWDQWDWH
XQLYHRN LPWD\W X UVRYRWD @ P D LKDUB/ D L# P D IUX

$VNDU O\U]DNKPHWR V“GERFWRPHWRYHWHULQDU\ VFLHQFH SURIHVVRU
.RVWDQD\ VWDWH XQLYHURN.W.RRWPPRDOWRHUWRY#PDLO UX

?j7Zgh\ ?jlZc K_clied + : iZclHkugh\ Zlug®wZ "hklzgzc f_fe_d_Illed
mgb\_jkbl_le \_| _jbg®@jdu~rbpbgZgZz dzZn_"jZktilgdlhjZzglu "hklZzgZc PIBLO
HUWDLB #PDLO UX

Gzf_Ih\ :kdZj FujaZaéul £ : ;ZclHkugh Zlug”¥i "hklzgzc f_fe_d_Il-d
mgb\_jkbl_Ie \_I_jbg@jedeufr*Zjuguhdlhju \_I_jbgzZgefu *bpbgZ dZn_"jZkugu
ijhn_kkhjuhklZgZc PBLIDQDPHWRY#PDLO UX

M>D

BAMQ?GB? G?DHLHJUO OBABMIMBD O:J:DL?JBKLBD
'BHEH=BQ?KDB :DLB<GH=H KHJ;?GL: RMG=BL I[?JKI?DLB<GH
E?Q?GBB OBJMJ=BQ?KDBO J:G

?j°Zgh\ ? K+ ~hdlhjzZzgl DhklzgzZbkd]hkm”ZjkI\ugg mgb\_jkbl_1I bf
;Zclmjkugh\z

Gzf_Ih\ : F "~ \g ijhn_kkhj dzZn_"ju \_l_jbgZjghc f_Dipbgackd
Jhkm2rZjkINuggngb\_jkbl_I bf : ;Zclmjkugh\Zz

Dhdzgh\ K Dd\g Ahp_gl dzZn_"ju \_Il_jbgZjghc kzZ®hEljbidpz blcd
Jhkm2ZjkINuggngb\_jkbl_I bf : ;Zclmjkugh\Zz

< klzZlv_ ijb\_~_gu j_amevlZlu eZ[hjZlhjguo bkke_"~h\Zgbc ijbjh~rgh]lh Kk

rmg]bl gZ kh”_j°Zgb_ lhdkbgguo f_1Zeeh\ f_~b pbgdZ k\bgpZ ZklzZlZ dZ~fby
ij_izjZlm ihk\ys_gh fgh]l]h im[ebdZpbc Jez\guf h[jZahf k j_amevizlzfb d
bkke_~h\Zgbc <f_kl_ k I_f ~ZgguobHibmgb&dio k\hcklVZo khj[_glhahklbgZi
bo khj[pbhgghc ZzZdlb\ghklb g_fgh]lhgbke_ggu b g_ ih”e_"Zl kjzZ\g_gbx ih ijl
mkeh\bc ijh\_"*_gby wdki_jbf_glZ Bkke_"h\Zgb_ gobhbhjuka bobaotzdiEd!l_jbklibd
[bheh]bg_kdb Zdlb\gh]lh khj[_glZ rmg]lblZz mklZgh\beh gl ihjagh& _tmg]bl
\ukhdhc khj[pbhgghc kihkh[ghklvx ih hlghr_gbx d jy*m lhdkbgguo hjl]Zgbqg_kc
bhgzf ly ' _euo f_lZeeh\ \ mkeh\byo LQ YLWUR K ihfhsvx kh\j_f_gguo fhe.
n_jf_glguo kbkl_f mklzZgh\e_gh qlh rmg]bl h[ezZ”Z_I| \ujZ _gghghZglbhdkb”
[Zdl_jbpb~rghc ZdIb\ghklvx LZd _ klZeh ba\_klgh qlh \k_ bamg_ggu_ dhgp_gl
bglb[bjmxI| ibjm\ZldbgZam qglh k\b”~_I_evkli\m_I h gZebgbb m rmg]blz zZglb[Zz
k\hcklI\

Dexq_\u_ keh\Zmg]bl ijbjh*gc khj[_gl Zglbhdkb”~Zgl[zdl_jbpbog
Zglb[Zdl_jbZevdgUhcklX nbabdhbfbqg_kdZjZzdl_jbklbd

678'<,1* 2) 620( 3+<6,&%$/ $1' &+(0,&$/ &+$5%$&7(5,67,&6 2)
%,2/2*,&$//< $&7,9( 625% (17 2) 6&+81*,7( 3(563(&7,9( ,1 75($7 ¢
2) 7+( 685*,&%/ :281'6

<HUWSD<{HU]KD:Q@KY VWXGHQWRIRIDFKWHULQDU\ PHGLFLQH RI .RVWDQD
%D\WXUVI\QRY

$VNDUDPHWRBRFWRU RI YHWHULQDU\ VFLHQFH SURIHVVRU RI YHWHL
XQLYHUVLW\Y RI' $ %D\WXUV\QRY

6DELWRNDQRKFDQGLGDWH RI YHWHWYRBULDWH ISHIRAHVWYWRU RI YHWHULQ
.RVWDQD\ VWDWH XQLYHUVLW\ RI $ %DLWXUV\QRY

7KH DUWLFOH SUHVHQWYV WKHVXIELXO® W | DKM ERGDMARREMOAD W R1 WR
VXFK DV FRSSHU ]JLQF OHDG DVWDWDQ®O ¥ DRIRQ\X 8 XEQG FIDHNULFR@NY ZLWK |
WULDOV DUH GHYRWHG WR WKLV SUHSDUDWLRQ $W WKH VDIPHV VWRLP H
VRUEHQWY LQ SDUWLFXODUO\ DERXW WKHLU VRUSWLRQFRFSDYLWRQ D
EHFDXVH RI GLIIHUHQW FRQGLWLRQV RI FDUUXIMDE ®XWK HG S WH DRH QWK H
WXQJLWH KDV D KLJK VRUSWLRQ FDSDFLW\ ZLWK UHVSHFW WR IBDWDXPEHL
LRQV XQGHU FRQGLW LWVRKHY HKIQOBLVIURROBEFWOBD UVHVW V\VWHPV ZHUH IRXC
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KDV SURQRXQFHG DQWLR[LGDQWSOQR [EW FBHHF D PHD®DE YIPWEKYBIVIW FRQFH QW
WXQJIJLWH LQKLELW WR S\UXYDWH NLQOWH E®m®& VW BASHHVKAWQI HIMMHY R H[LV W H C

.HY ZRUGK QILYBW XUDO WRHEBDQWLR[LGD QMM WD EWHWHBILEGEBOE URDBEG UW
DQRG FKHPLFDO FKDUDFWHULVWLFYV

D?C;1J NBABDBFBYEUF1G?A>?F?E?J1G>?=1 RMG=BLL?J>1
s BHEH=BYEU?EK?G>1 KHJ;?GLABIMJ=BYE®:J:>: U
[?IJKI?DLB<:EURBI:KUG A?JLL?M

?j°Zgh\ ? K*hdlhjzgl: ;Zclfjkugh\ Zlug®iZ'hklZgZc f_fe_d_Illd mgb\_jkbl_I-

GZf_lh\ : Fx\ ¥» \ | _jbogezyof_"~bpbgzZ dzn_"jZkijlgom_kkhju ;Zclfgkugh\
Zlug™® "hklzgzc f_fe_d_Iled mgb\_jkbl_1e

DhdzZgh\ KD ¥d \_|_jbgz@getu "bpbgzZz dzn_"jZkobp_gle: ;Zclgkugh\
Zlug™® "hklzgzc f_fe_d_Iled mgb\_jkbl_1e

;e fZXZezZ”Z wWueld © f_|ZenZjru ©OpZfugZ &jZc 1ZPM khj[_gimg]lblls
eZ[hjhlhjby®a _jlI_me_jeg#lb _e_je [_jee]l_g ¥Wefdlk pb@ghlj¥kug ZklZItg_
kugzZi “ZIZ™"D»i fZ&ZeZelZj hku ij_i®zZjgZeg [Zkluku debg®dZg¢ld_m
gtlb”_e_jef_g Khgu®&lgZzj wdki_jbf_gllekZmAy | jee rZjllZj*uChe™"24gu reg
khj[_glls nbabdhbfbye@ Zkb |l _je ImjZeu khgug”  hgkhj[pbhg®f ek _g”~eec]-
ImjZeu ~_j_dl_f_e i d_k Tg_ kZeukldZm ZliZcru Rmglbllglz¥uy LQ YLWUR
"Z¥Zcug”™Z lhdkbg”ned hjl®gBdIZetw "tg_ Zmuj f _[Zee”Zj bhg?ZdfwcegukugZ
€&jZc med_g &jpma_lleee]eg_ b_ [heZ”u Fhe®ldkieryjg¢lu gl “c_e_j»H Jef g
rmg]blls [_cg_e_g]l_g Zglbhdkb”~Zgl i_g [Zd¥urby_elhcg~Le]sg_ b_ [heZlugug
Zg@Ze¥ g Khguf_¢&Zl1Zj rmglblie[Zjeu©Zg@Ze¥ gOpZfZeZju ibjm\ZldbgZa ~Zfmug
Ilh@zlz*u he rmg]bll®Zfug”"Z [ZdI_jby€EfjkuCZkb _Il_je [Z] _d_glagee " f_

G_Jleal¥fr"Zj rmglbl I12pbkhj[_gl Zglbhdkb"Zy[Zwl_ jbpb~led [ZdI¥jby
ZjkucZkb Il _j nbaboddfbyeafeg a f e |

<\_ " gb_ Zkhjlbf_gl hl_g_kl\_gguo e_dZjkl\_gguo i]
Bkke_"~h\Zgby ihke_"~gbo e_I| ihdzaZkh ojlbjh~gh]lh ijhbkoh ~_gby
jhrbc e_qg_[guc wnn_dl ijb ijbf_f§_gbb \ P_evx gZklhys_c jZ[hlu y\eyy |ky bam
"pbgkdhr \_I_jbgZjghc ijzdlbd_ f_Ilgbthhbabddlibg_kdbo o0zZjzdl_jbklbd gh\h]l
khipbhgghc |_jZibb m [hevguo k jZdbledhdbbb kdb ZdIb\ghlh fddkdBA\ fbmg
obpmjlbg_kdbfb azZ[he_\zZgbyfdbhlhjuo Jbl JZ[hlu ijh\h~"bebkv \ jZaebqhdado ih"
ljZ"bpbhggu_ f_Ih~ugbyqgfZehwndb\ e gbyo J _kim[ebdZgkdhc \_| jblgZjghc eZ
gu lhjbb JD 'klzgz gjhrb §lg’hk\_g hc
F_Ih~ khj[pbhgghc ~_lhdkbdZpblbHadgheh]bg_kdhc eZ[hjZ|HgHlkdbhh k
k\h_ f_klh kj_~b ijhgbo f_Ilh”*h\ e_q_dbym/NZljlki\_ggh]lh mgb\_jkbl_IZlIhku: ;Z
ij_izjz1Zf ihk\ys_gh fgh]lh im[ebdZpbgh\lleZ\Z I1zZzdeZ[hZlhjby&ZIl\bckdh]h Z]
guf h[jZahf k j_amevlzZIZfb debgbqgjZidhib rmgb\_jkbl?2&e3Zz\zZlBby
ke~rh\Zgbc <f_kl_ k*Zgfguh nbabdhb FzZl_jbze b f_Ih~u bkke_"h\Zgbc
fbg_kdbo khhxk khj[_glh\ \ gzZklghklb hH[t_dI bkke_~h\Zdhyj[_gl [ue ih
bo khj[pbhgghc ZdIb\ghklb g_fghlhqgdrkg_ jgadihbhf rmg]lblZ gZ rZjh\hc f_evgbp_
g_ ih”e_"ZI kjzZ\g_gbx ih jpeogdugo echk dhhjuc [ue ij_~\Zjbl_evgh ih”\_jlgml hgbk
\bc ijh\_"* gby wdki_jbf_glz d_hl ihklhjhggbo \dexqg_gbggulihgm g
G_kfhljy gZ gZebgb_ rbjhdh]lh "bhiddabgiZhk_yg gZ kbl_ ~"hjgaklpgd g_
khi_glh\gz nzjfzplbg_kdhf jugd_ ijhphe__  ff
e_fz khanrzZgby MddhghfbqggujoizZjzlih\ We_f_glguc ZgZeldlZz ijh\h”~beb
hl g_kI\_gghlh ijhba\h"kI\g_"gihfm f_Ih~hf eZa_jghc kZkkljhkdhibb gZ ijb
ZdlmZevgZ b h~rgbf ba i_jki_pdie\guo[lgZiWF:E J_gl]l]_ghnZah\uc ZgZeba rmg]b
gbeoy\eyxlky jKhglufbg_jZevgh]h ighbk ijh\h~*beb gZ ihjhrdh\hf ~bnjzZdlhf_Ij_
N gby ;he e | ey hqgbkldb ib*yH\Gc Hij ~ egb Ilhdkbgguo we_ f glh\ \
kihghc \h*mki_rghjbf_gyxlky khj[_glumgbl_ ijh\h~*beb f_IhZhifghz[khj
gZ hkgh\_ ipgjhho rmg]lblh\ f_klhjh » pddywhlh ZgZebazZz < jZ[hl_ [ueb bkihevah\
dhhjuo gZoh”ylloyZ)\ ebBhkkby mZpZ ZlhfglZ[khj[pbhgguc ki_dljhnhhtfjfu

klZy_ HAgzdh \ dZq_kI\_ khj[_glh\ rmB¢lbND®HB ev iezf_gguc \Zjbzgl b
gZkhys _]h \j_f_gb g_ bkihevah\ZBbk\Z[khj[pbhggkicdljhnhlhlfnbjfu
ihwlhfiZajz[hldgh\h]h e_dZjkl\_ggh]h3HUND® Ufh"_ev k we_dljjibg_k

iZjZ1Z gZ hkgh\_ ijbjh~gh]lh rmg]lblZ dheyZlkibazZphjZnblh\hc i_+gt$
ZimZevghc az”"Zq_c ihal\heyxs_c jZkrbiblbg_kdmx iehlghklv jZkl\hgh\ f_Ib
ghhc kbgb baf_jyebkigdljhnhlhf_Ij_
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$ILOHQWBD ki_dlj rmg]blZ \ 1X[&Wd\a\_kv rmg]lblZ < jZ[hl_ bkihevizh\Zeb ij_
kgbZeb gEDki_dljhf_Ij_ NKG jZlu n_jf _glh\dZlZeZau L D:kmhdkb?
>ey bamq_gby khj[pbhgguo kbhcKIhkmigau KH»emlZIbhgi_jhdkb”™=aau

I1Z [ueb bkihevah\Zgu “bklbeebjh\Zgledy|bhygd ~"mdlZau =J ibjm\zZlidbgZau
ihemg_gg@ywcghic j ]hgdhc \h*hijh\h*"gZdZ~» ]b"jh] _gZau E> k mll&kjiZ2b h g

\h*u [hjZlguc [mn_jguc jZkl\hj ZzZffbHEdlbgnagguc b JemlXhlkkggh\le_gguc nhk
[m_jguc jzklI\hj jzkI\hj ZpgAjBy nh gheibjm\zl zZ~_ghabg”~bnhkikim]b"
jZklhju fhghgzZljb_kheb ibjb"b&ajh_ Ibe n_gzZabgf_IlZkmevnzl gbljhjdadgbc 1_I
ahpbgz klzg~Zjlguc jdkilbhj klZzg~Zjkebc dhn_jf_gluldhbgZb”Z _ gbgbgmd

guc jZklI\hj pbgdz klzg~Zjlguc jZklI\he khbypBAhknZ\hkKklZgh\e_ggucG:>NG
klzgZjlguc jZklI\hj f_~b \hotekehlu ihggbdfgzZfb”rZ~_gbg”*bgmde_hkbghe\ hk

\_@u_ klzZg~ZjlguE jZkI\hj+&Oijdh guc G:>G j_zZdIb\u ibjhnhknZl gZljby
Ih\e_gguc bbhdkZgZeZ klzg~rZjlguc jZkbwj ]phdkbf Ibe Zfbghf_IZzg Zffhgbc fh
n_ghez f_Ibe_gh\uc kbgbc Ijb]b”rjZlebfhgh¥Zdbkeuc ]b~Ajhdkb” gHdfitny b

|_ljzf_Ibe_glbhgbgbzZghpzezfbg I1Zb
fbg < [udduwhjhlhgguc Zev[mfbg
Baf_j_gbhilbg_kdiehlghklb klek

nhkhzldzeby 32 i_jhdkb” \h~hjh”rZ Kdh
jhklvn_jf_glzZlb\guo j_Zdpbc hij_"~_eyeb ijb
ihfhsb ki_dljhnhlhf_IKLP D Q]3X6
Amfuo jZkl\hjh\ijh\h~beb gwvhihdfehb k gjijulghc zZ\IhfzZzlbqg_kdhc j_]bkljZpb_c
f_lj_ DND b ki_dljhnhlhf_Ilj_ KNZz J_ameviZlu b h[km ™ ~_gb_
ZlhfglZ[khj[pbhgguc ZgZeba gZZ[Zlhfgh Bkke_"~h\Zgb_ fbg_jZevgh]lh bkhklz\Zz
khj[pbhgghf ki_dIljhf_Ilj_ 3D\zgl’ Ilhdkbgguo we_f_mlg\blz
>ey p_gljbnm]bjh\Zgby [ueZhbkihevljb bamqg_gbbfwyllglh khklZ\ZZ mk
p_gljbnm]Zz ezZ[hjZlhjgZy dEy*"lgilegkgh qglh hkgh\gh_ kh”_j Zghl_ \
HIG AgZg_gby jG jzkI\hjh\ bafihyebkhkz\eyxK 2 b6L fZkk 1Zzd" $0O
fhsb ihl_gpbhf_IljZz jG Khj[pbhgguob. fZkk <khklzimg]lblz \ g4 &
k\hcRE \k_o bamqglggull\ [uelkkle *h | eguo dhebq_kldhdyl&D )H 7L
\Zgu \ klZlbg_kdhf j_"bf_ fzkk % D&0O3 6 5E fZkk $V%
>ey bkke_"~h\Zgby Zglbhdkb&HKIBEW& X/D0OQ1E1L6U< =Q=U
k\hckI\ rmg]lblZ [ueb bkihevah\Zgu \h~gtzZkl We_f_glguc khklz\ rmg]lblz \
\h~rgkibjlhvw_ gz wlbeh\hf kitdk i_j_k_lgzhdkb”u ij_"klZ\e_g \ IZ[ebp_
Ilhb rmigllz z 1zZd _ jZkl\hju Kkh”~_j Zsb_

\ZgZz rmg]

LZ[ebpz We_f_glguc khklzZ\ rmg]blzZz \ i_j kq_I_gZ hdkb”u

Hdkb”

<H

)JH2

1D2

0J2

$Q@

6L2

Kh”_j°

Zghb_

fZkk

Hdkb”

32

.2

& D2

7L2

&P

0Q2

Kh”_j

"Zgb_

fZkk

F_Ih~rhf Zlhfghkhj[pbhggh]l]h ZgZdébglh\&X =Q 3B r&Mpbl_ g_agZqbl_evgh
[ueh bkke_ ~h\Zgh k[jgecph\ rlimlgz Z kh” _j°ZgHG BJI gZoh”bgly ij " eZ
MklZgh\e_gh qlh kh”_j Zgb_ Ihdkbggu&Zjwe _gby f_Ih"Z bpiZz[e

LZ[ebpZtKh~_j Zgb_ lhdkbqguo we_f_glh\ \ rmg]bl_

We f gl & X =Q 3E $V &G +J
Kh” j Zgb_ fZkK
i Kj

Bkke _~h\Zgb_  khj[pbhgguo  k\hgk\WIhfm kihkh[kI\mx!| fjkigu_ gZ

rmglbl

4

Khj[pbhggu_
klZlbg_kdhfbf_
Dzd ba\_klgh_amevlzZl_

ihdbke gby j\&g kj_ "u
gb_dheehb”h\
\ebgb_f ijhl_heblbg_kdbo b “jm]bo nl jévghMnkklZgh\bl_evghl]h

f jNd&zgl c

k\hcklI\z

dhihju_

ihN_j]1Zxlky ]b~jhebamnhbbddlibqg_ k

db_

k"\b]b \ wlhc nZa_ \hagbdzxl
ih\j_"~_gby djh\_ghkguo khkm~h\
ijhgbpzZ_ fhklb dZibeeyjh\ ey [_elh\wsd dAf s _klkdanevn]b”~jbevgu_b ~jmb_ kh_

g_bh\ eZafu djhW\k_ wlh mom~rZeb hddbRgby
|_egh\hkklZgh\bl_evgu_

ijhp_kku

\

guf Idzgyf

gby djh\hh[jZs_gby
rmg]blZz bamgZedbvuo \_s_klI\ b dbkehjh™~2 _d ih\
< gbo ihkl_i_ggh jzZa\b\Zxlky
wdkkm~ g pblb\gu_ y\e_gby wlh
ijhbkoh~bdZgZfgmbde_Ihggh]h
ihgdZwjh[ghfm

Ihwlhfm

ahg_

hif _gZ
]Jebdhebam

ijbf _g _gb_

g_"hklzZlhqgZzZy

ijb\h~bl

\

améXl g Jh ahg_ jZgu gZdZieb\Zbhlky g _
\ hddewewdd! ijh~rmdlu
ihdihu_gbyeZz Zfbghdbkehlu

fhehgwZzx dhke
2 mAjdnx j_

d gZjmr_g
ahg_
b kglkb gbx
ihl _opbjzez

khj[egin\
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guo Ihdkbg_kdbo we_f_glh\ hkh[_ggh \2Mghld\Zy gmlg]lbl fh _1 [ulv bkihev
eqg_gbb jzg ahzgdzd khj[_gl "klZ\eyehfave k]|

>ey bamqg_gby Z*"khj[pbhgghc kihk@ugfhkbdbmgblv _]Jh \ebygb_ gz d&lb\ghklv
rmdblZ\ dZq_kIibkoh”rgh]h jZkI\hjZ [ueellu\ dbkehc kj_~_ K wlhd kh eeax

ihewah\Zg \h~rguc jZklI\hj f_Ibe_ghAebh 1DnhknzZlguc [mn_j k jG DzZlzeZa
kbg_]lh Dhgp_gljZpbx jZklI\hjZ ghke_ \ m&X\Ekbfhklb hl dhgp_ogh§mplzb\ erhk
e gby Z~khj[pbhgjgnhph\ _kby hij ~ eywlyo dbk&hcruijb jG ijhyley | M\Z

ki_btihnhlhf_Ijbg_kdb ijb ~ebg_ \hegwZbhijhlb\hiheh guo wnn \dlpkmlkl
gf JZkg_lu ijh\h~beb k bkiheval\gbbb highkdVvgh g [hevrbo glhigpbc rmg

AZjghlh jZkI\Hjdbe_gh\h]h kbg_]lgb<_JélZ fd] fe \ dbkehc kj_~_ ijhbkoh”bl _

gZZ"khj[pbhgghc kihkh[ghlllZ randg bdb[bjh\gb_ \ Ih \j_fy dZd m\_ébg_gb_

\bezZ hl “h f_Ibe_gh\h]lh kbg_Jlhp ogdlZpbbmg]blE&I ~h fd] fe Edb
1ij_izjzlz jm_HzlzeZakhlgb b lukygb jZza ih kjz\g_ghb:

< dZq_kI\_ khj[Zlh\ [ueb \u[jZguk bbgah~guf dhgljhe_f g_ “hklb]Zy h~g
Ilh&kbgguo f IZeeh\ k\bgpZ pbgdZ agkmllgbezjzdl _jguo ~ey Zdlb\ghklb dzZlZe.
f_ b < jZ[hlkihkevah\Zeb gZ\_kdb khjjbgi@dbfZevghiG Kgb _gb_ jG [mh_jZ
fZkkhc ] b jZzkIVhju khj[ZIh\ h[t_fhf | mh” hl jj@lbfmfZ oZjzZdl_jgh]h

fe Bkke_~h\Zigbyh~bebkv ijbgagZdZZeZau ijb\h”"bl d kgb _gbx Zdlb\ghklb
gbyo jG [ebadlkehdghklb jZzg \hhgoih ezAu\ jZa qglh jhylgh k\lyazZghblg qzZk

ghkb <j_fy mklzZgh\e_gby khj[pbdlwghlhgZImjzZpb_c n_jf_glZz
jZ\gh\_kby khklZ\beh fbgml "emlpbgdZ MkZgh\le_gh qlh rmg]bl \udb\Z _| Zd
b k\bgpzZz b fogml “eyAfgzapby pbx kmi_jhdkb~"bkfmlizalk_fbamqg_gghf

dhwnnbpb_glh\ jzZkij_~_e_gby gz gBdZi@¥guodhgp_gljZpbc fifhgbfZzevgzy
mqgzZkldZo bahl_jf \hajzZklzZzxl § jyQ@m &Xtlb\ghklv n_jf_glZ gZ[ex"ZeZkp_igb dhg
+J 3E qlh ijzdlbg_kdb kh\izZz~"Z_ 1| KZpyyof ribgZ fd] fe
m” _j"b\Zgby whgph§Z dZlibhghh[f_ggbdZo :dlb\bjmxs__ "~ ckl\b_ rmgéhbtZ gZ]
;ueh mklzZgh\leglghjbkmliki\bnméehdbk ehkv bk&Emag¥emlzZlbhgi_jhdkb"ZJed¢bc b
ehlum\_ebgb\dhwnnbpb_gl jZkij_~_ellghg "mdlZaghcklbkl_f Kdhjhkly_Zd
f_"b\ jZa pbb ijb dhgp_gljZpbblZrmgZ\ghc

< dZq_klI\Vhj]Zzgbg_kdbo khj[ZlIh\ [fdélfe\hajZzklZeZ jZah kjZ\g_gbx k dhgl
bkiheemh\Zgu kh_"bg_gby bfblbjmxshhe _jZaZz kdhjhkly_Zdpbb \hajzZklZeZ \ ihe
ebggu_ nzdlhju bglhdkbdZpbblba_ghlhjzfjZzaz ijb dhgp_gljzphb rmfgdfe
gh\uc kbgbc pbzZgdh[ZeZfbgely[pufplge ;ueh mklzgh\e _gh qglh \k_ bamqg_ggu_
<j_fy mklZghgby khj[pbhggh]h jZ\ghp_gjizpbb rnbgZ bglb[bjmxibjm\ZldbgZam
khkz\beh fbg "ey n_gheZz fdop “eylh _k\b”_|_evki\m_I h gZelgbd 2l
e gh\h]lh kbg_1]h fbg "ey pbZghdh[Zadfjbgevwgyuo k\hckl\

g “ey [uqv_]h Zev[mfbgZz Bamg_gb_ [bheh]bq_kdhc ZdIb\ghklb

LZzdbf h[jZzahf rmg]lbl h[eZ{Z_Iblghj LWHHR aZeh hghjeZ”~Z | dhé&db

pbhghc Zdlb\ghklvx d jy*m |Ihhi&lbggélo hj \b~"Zfb :dib\Zpby n_jf_IdblhkbZg

g_H#bo \_s_Il\bhagf Iy _euo f_IZeeh\ NZgdhaZsbluD:LKH> =1 b =J ~ ki\év
Bkke_~h\Zgb_ [bheh]bg_kdhc Zdki\mghklilb gZebqgbb Zglbhdkb”"ZglghZ Zdlb\gt
rmgl]blz bg]b[bjh\Zgb_ ID \h \k_f"Hhd¥dggghf

Bkke_~h\Zgb_ [bheh]bq_kdhc zHbd\ghkédhgp gljZphagfbjhlzgb_ D:L \
rmdblZijh\h "bel QY LWWFRifhsvx |_kl g_dhlhjbgl_j\ZeAdwp gjlZpbc h gZebwbb

kbkl_fKH> D:l=l =J b ID kh”_j ZshogdlZ [ZdI_jbpb~gbégEkilb
n_jf_gluzglbhdkb”~Zglghc aZbphdhk <u\h”u
iheamxsb_kyey\luyle_gby \_s_kll\ezZh] F_Ihrhf Zlihfgikhj[pbhgghc ki_dl

"Zxbo Zglbhdkbr"Zgdf§Fhidh]_gghclbijhjhkdhibb mklzZgh\elhgh”_j Zgb_ Kklthg
\h\bjmkghc b ijhlb\hfbdjh[ghc ZdIb\gh&lv¥xlZeeh\ \ rmg]lbl_g_agdqbhkevgh
;ueh mklZghle _gh qglh \uly'db ba Ai®gud b fZkk ~"ey&X fZkk
\h~gkibjlh\ueZkl\hjhikmg]blZ \h \k_f béamy=Q fZkk "ey3Eb fZkk
g_ghf ~bZiZahg_ dhgp_gljZpbc g_ HMEZSNZEh” _j Zgb&aGb +J gij_\urz_lI
\ebygbgZkdhjhklv dZlZeZaghc j_Zdpbb I1jbZkk
dhgp_gljZpbb rmglblz \ ijh[_ jZ\ghc fd] f®Mklzgh\e_gh qlh ihjhrhd rmg]blz |
ijhbkoh*"bgZagzZgbl_evgZy ZdIb\Bgbyed&@ZaZl \ukhdhkj[pbhggkcthkh[ghklvx ih
au qlh fh _I k\b”"_l_evklI\hZglhodhf highr_gbx d jy”m Ihdkbqgguo hj\gbq_kdb
NZgghf A~ _ckl\bb rmg]lblz 1Ijb \ha”_ckd\lki\qmZ ghe f _Ibe _gh\luc kbgtlgZze@bz
dzZlZezphe _\ukhdbo dhgp_gljZpllbdZrnmlyg [uqbZzev[mfbl bhgzf Iy _eulZd_

fd] fe ijhbkoh”bbg]b[bjh\Zgb _eh\ &X =Q+J 3E \ mkeh\Hdy® YLWUR
glh dhjj_ebjm_I k gZebqb_f Zglb[Zdl_jbZevg®Koihfhsvx fhedmeyjguo I _kl
k\hcklI\rmghjlz n_jf_glguo kbkl_f mklZghdeh ghg]bl
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h[ezZ"Z_1 \ujZ _gghc ZglbhdkbpPZiglghc b
jbpb~rghZdlib\ghklvx

K\_~ gy h[ Z\lhjZo

?j°Zgh\ ?jlZc K_cl[_dh¥YhglhjZgl dZn_"ju \_I_jbgZjghc f_"bpbgu DhklZgZck

Jhkm~ZjkI\_ggh]lh mgb\_jkbl_1Z bf : ;Zcimjkugh\Z DRIKNEPIE H #PDLO UX
Gzf_Ih\ :kdZj FujazZof_lh\bgjhn_kkhj dzZn_”ju \_|_jbgZjghc f_~bpbgu
DhklZgZckdh]h JThkm~ZjkI\_gghlh mgb\_jkbl_I1Z bf : ;Zclmjkugh\Z ~hdlhj \_I_jb

HPDLIDQODPHWRY#PDLO UX

DhdZgh\ KZ[bl DZ[*_rH\bm gl dZn_7ju \_|_jbgZj@hdZkiZb DhklZgZckdh]h
Jhkm~ZjkI\_ggh]lh mgb\_jkbl_1Z bf : ;Zclmjkugh\Z dzZg”b”Zl \_HABPdIDguo
N N DHOPYD LUK

<HU]KDQRYWBLW E HNRKL FXW X GRIDE X QW HW H UR DG URR QRIV W D Q@ BAH
XQLYHR® LPWD\W X U VRYRWD @ P D LKDUB/ D L# P D IUX

1IDPHWSR/N DU O\U]DNKRBWRWRAKRI YHWHULQDU\ VFLHQFH SURIHVVRU
.RVWDQD\ VWDWH XQLYHUVLRYWD GPIVAIBOWRHYWRRAP DLO UX

.RNDQRIYELW .DEGHVFPQIFIKGDWH RI YHWHULQDU\ VFLHQFH DVVRFLD
VDQLWDWLRQ RI .RVWDQD\ VWDWH PQOLMNDZYWRIRIOS U%DLWXUV\QRY H

?j7Zgh\ ?jlZc K_clied £ : iZclHkugh\  Zlug®wZ "hklzgzc f_fe_d_Illed
mgb\_jkbl_le \_|_jbg@jéurbpbgzZgzZz dzZn_"jZkumgdihjzZglu "hklZgZc PBLO
HUWDLB #PDLO UX

Gzf_h\ :kdZj FujaZofed = : ;ZclHkugh\ Zlug®wz "hklzgzc f_fe_d_Il-d
mgb\_jkbl_le \_|_jbg@jedufr*Zjugu *hdlhju \_|_jbgzZ@fu "bpbgZ dZn_"jZkugu
ijhn_kkhjuhklZgZc PBLIDQDPHWRY#PDLO UX

Dhdzgh\ KZ[bI[*"DZeu = : ;ZclHkugh\  Zlug®wz "hklzgzc f_fe_d_II-d
mgb\_jkbl I« \ | jbg@je@ufrZjugudzZg”b”zZlu \ | _jbg@fetbpbgZ dZn_"jZkugu
"hp_gl*hklZgZc PBLAONDQY#PDLO UX

M>D

CH> G?=3A1 J:KLUJUE:G ©CH>BAHE?2 1J?1:J:LUGU
LHDKBDHEH=BY&UWJ1G :GU:M

L2 \ H H\¥" "Za@ e&llu ©Z]jZje@mgb\_jkbl_legghp_gltefZlu ©
;_dimjh\zZ @ ;"Za@ ellu ©Z]jZje@mgb\_jkbl_lefa]lbkljZglu:efZlu ©

“Zaejle @nlZZz fZe rZjmdeuMig™Z 'g_ heZjfusgefr_jexp-~_m hjug”Zjug"Zz
]blb_gZ®ekzZgblZjbyeuz¥ZceZj"u &Zjlm f&Zlug”Zg_fs "_abgn_d@Eb¥YedeZj u
“jleammad* _e]_g Hku rZjZelhcéiteeenedy_k_ ij_iZjZlIZjMbdjh@ &jkulk_jes]e
f g hjlZgbaf]tg ‘»gef?j]_ abygkuwaf@u »il d>-ejeegne K _ [ [+ oBfbpdgn dpyeu
azZllZj¥ Shkufrz&kb_I1_j “Mar fbdjh[IZj?*u “Her “tg_ [ tje fbdjh[l2g €&jku
tk_jegrdclmreg dhfihabpbyeQafrZj "ZkZeui heZ@#fug”"Z [*jg_¥tk_j _I_le-g
azZllzj dej*s Kh@%g [Zje@ Z-Z"Zg " ZKZ@® "_abgn_dphglUlZj¥2 ~ZgZQu
¥ ZchZ heZzj [_dk_jee-i ©bfbyetunrzg [heZlug Zee_jl_g”"ed g_f_k_
wf[jbhlhdkbdheh]®kb@u |_jek&meil_j Im~rujfZcluguga d ldeacem d_Kejd k_
fighZc ¥ZcelZj Ihdkheh]byewzjrZilZj Zgbhg”u [_ld_cee [_ek_g”"e azllzj
She"24g"Z _kd_{¥emls

< | jbgZjby®dhdkbdheh]by ¥[lkZY jl jee obfby@waZllZj*u+ meZjugu
ZmuerZjmZr®euwg_ &ke[b ZgmZjeZj hjlzZgblafpg_Im k_[_il_jeg kB@YaeZgm
"Z¥ZeZju f_g _j_dr_ee<dl_jeg a_jll_cne <_|_¢hig@kbydeh]by "ZgmZjeZj*u meZgm’
Ze®ug Zem"¥r@e of _d dk_Im rzZjZeZjwgu f*_m kZlueZju f_g meZgm d_ae-g”
\_|_jbgZjby®uzZgblZjby®kZjzZilZm ekl _je®@iZklujmZ ffdeg”ed [_j_"* Ch” g_Jeasg’
©Zklujuezg ©Ch~*bahe? ij_izZjZlmdkibdheh]b®dtu je js ZHdie “u

G _Jea]-x¥frZj dhfihabpbylhdkbdheh]by T jltelegde gm dmfmegpbyeu
dhwnnbpb_gl ~ _abgn @pbhiyenl
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HIJ?>?E?GBIHDKBDHEH=BQ?KDH=H K<GIKKHE:
DHFIHABPBEHK>BAHREG: HKGHLCH>:

LZ]Z \ H+x"\g Ahp_gl dzZn\ AjuibgzZjgkhzgblzZzjghc wdkiapub ]Jb]b_gu
DZazbkdZpbhgZewgljZjgcmgb\_jkbl_N :efzZlu
;_dimjh\z : xfZ]bkljZzglDZaZokdbc gZpbhgZevguc Z]jZjguc mgb\_jkbl_1 ]

< gZklhys__ \y_¥Yk_ \gbfZgb_ gZp_e_gh gZ ijh\_~_gb_ ~_abgn_dpbhgguo f_
p_evx memqgr_gby kzZgbhlZjghhg_kdh]lh khklhygby h[t_dIh\ ijhba\h”kI\Z b i_j_jZz
"b\hlgh\h~rq_kdbo ijhm&Nhnh_dlb\ghklv gZalZgguo f_j \ hkgh\ghf k\yaZg
[_ahiZzkghklvx \ hlghb_gpblZgbafh\ Jhlh\hc ijhmdpbb b [Zdl_jbpb~ghc Zdlb\g
N _abgn_dpbhgguo ij_iZjzlh\ Ihwlhfm jZajzZ[zZlu\Z_fu_ ij_iZjZlu ~he gu bkke_*
jZaguo mkeh\byo [1Zd _ gZ”h bkdexqgblv wf[jbhlhdkbgghklv b Zee_jl_ggh_
Hkh[_ggh Ilhdkbdheh]bghkl&@mazl_ieb gZ”~h mqgblu\Zlv ijb bkihevahZgbb Zgt
ih\_joghklgh zZdIb\guo \_s_KkI\

< | jbgZjgzZzy Ihdkbdheh]l]by bamqzZz | \ebygb_  obfbg_kdbo \_s_ kI\ g.
k _evkdhohayckl\_gguo b ijhfure_gguo “b\hlguo Z 1Zd°_ hkh¢_gdlklb h
< _|l_jbgzZjgzZzy Ihdkbdlyehzd _ ~Z_ 1 \hafh 'ghklv hk\h_gbx f_jhhjblbbZcazZgbx
i_j\bgghc ihfhsb ijb hljZz\e_gbyo f_Ih”"h\ e_q_gby b f_Ih~h\ jZajzZ[hldb \_I

kZzgblzjghc wdki_jlbau ;ueb hij_~ e gu Ihdkbdheh]bq_ kdb_ ih®Za'blaked ij_iZTZT
Dexq_\u_ keh\dhfihalby Ihdkbdheh]by_klgh jZanjZ Zxs_]h AN _ckl\by
dmfmeylb\guc dhwnnbpb_gl ~_abgnbpbjmxsbc ij_izZjzl

7+(72;,8&2/2%,&%$/ 3523(57,(6 2) 7+( 1(: &20326<2,242/
2" 1(%$6 ("

7DJDHY 2'RFWRU RI 9HWHULQDU\ 6FLHQFHYV $VVIR¥DDWW D3UARH HIVR/IRQD K
DQG K\JLHQH .D]JDNK 1DWLRQDO $JUDULDQ 8QLYHUVLW\
%HNWXURYD$YWHU RI WKH .D]JDNK 1DWLRQDO $JUDULDQ 8QLYHUVLW\

&XUUHQWO\ DOO WKH DWWHQWLRQ LV DLPHG DW FDUU\LQJ RXW G
FRQGLWIRAGEMHER YV RI SURGXFWLRQ DQG SURFHVVLQJ RI OLYHVWRFN SU
LV PDLQO\ GXH WR VHFXULW\ IRU RUJDQLVPV ILQLVKHG SURIGIXFWYV
GHYHORSHG GUXJV VKRXOG EH H[SORWHGI R Q IGRXIH® HEGWH FRRODGILMG RIP\E U
WKHLU DOOHUJHQLF HIIHFWV (VSHFLDOO\ WR[LFRORJLF B ®UIQ & WRIDMRU V

9HWHULQDU\ WR[LFRORJ\ VWXGLHV WKH LPSDFW RI FKHPDRD®YD ®RWYD W k
DQG HVSHFLDOOAHS\WRLWIRMLQJ 7R[LFRORJ\ DOVR HQDEOHV GHYHORSPHQW
SRLVRQLQJ WUHDWPHQWY DQG P HWHKRISWLIXRDIUFDYN OHRBPHQIWWRRQ ,QGL
LGHQWLILHG WR[LFRORJLFDO GUXJ ©MRGL]RO?

.H\ ZRUGV FRPSRVLWLRQ WR[LFRORJ\ PHVWQR DQ LUULWQQW DFWL
SUHSDUDWLRQ

Dejeki_LhdkbdhemyeZj~u Zkb_1I "% _ [ZK ~Z obfbyaZllZj*u “ZkZm [Zju
|_jeg heZj*wj]Zgbaf]_Ib]e&k1jg_jeg kugz “jleace_~ne K_Fa*j]s *Z [ejg_r_
mezZgm kZe”ZjugZg'&ahgrkd_jre @D@Zolibyeu azZllZjru [ejedlejei [ZdI_jbpb~leee
hjlZgbafre _f9%wrkl_jeg%_ Ze”ug Zerth Zju dhfihabpbyejuizZjZllZyu jZk

rZjZeZjug a_jll_alegf kZeZku lujm jrekd_ Zcdge Khe k_[_il_g heZzZj™u
@ZgmZjeZj%e+j_k_ ZmueZZjeu jZfu lhedwZc a_jll_me_jre 1ZeZi _|_"e > @
ug”"ZhenrZgueZlug i_klbpb~l_j kBguf_g Hku fZZzZIlZ ch”™ g_JleapgklujueZg

I1Zj meu kPEZmezlZjf_g 'kefredl_jf_gdhihabpbye&h”bahe? ij_izZjzIlugdb
%9 [ZE~"Z obfbyemeZjf g ezZKlggdrh]byeudjk_Iderl_jeg ZZm fuklZju

ZaulzZj f_g kmeZmeile [heui d_e_"e " KPeaceers ~ jlledepgde gnejm %elekhaue
rZjimZueuu kZezZkug”"Z lhdkbdhe[lybyédieu mullueiu dmfmeypbdfewnnbpb_gle
ueZm fuklZjugzZ \_I_jbgZjbyéma_ ah A_jl_@Bekl_je

hl_gbdzetzfzg"Zj "Zmzi [_j_"* > @ > abgn_dpbyedlZjru _jleecdle lele]j

ObfbyeuvazZllZjruZzazZzZ % _j _1d_gg_d_9Qe°jler& _jehygnZj g_f_k_ ed_rhrzez
d_ceg¥_jeg hjrZzzg hjlZ j kZl _lee]_qugZ [*j%_ [*jg_r_ j 2clZeZi'adg_ 1Z
ghfZz Z %d_k obfbyfdceZgukmuglZgu fuam %Q_ |_je]_ mZjZueu ZgWwezZ"u
Ilhé&bdheh]byEub_gZepZzZeZm”ug_Jleal*@ _Il]eeddlejd_g"ejm"iZAgug ZiiZa_jl
["eeld jegeeje [heui |Z[ueZ™u o0fdZeu ZgmZjeZherZgueZru A _jli_m

Lhdkbdheh]byXuje j"e ZiZun g_JeduklZjug ‘jl*a[_k jug “ZgmZjeZj~ug-

g g Z"Zg jZklujuezg "~ _abgn_dpbyéleulZc ujueui Ze~ug ZeZ ~Zcug”ZeZ™u
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Wdkabpby wdki_jbf_glZefuk [ZIKe 1Z[ueZ”u He fugZ nhjfmeZ [hculgZrZ Zgu

Z99Zg AXIZ [ZKIZi [+jg ¥nekdd A @ u

kKlaueZ~u Wdki_jbf gl [ZjukugAZ T je f_g E> dhij_|_@Jm

da”e j_Zdpbyku lejd_eesi nmgdffhghgzZe”u sdmf T [*i]_|_gm

nheh]lbyeu'a]l _jekl _je [_e]ee_g " wjbl _fz - =

ke “Zj m fl 2 bu ZlujrZlZgm . . . . .

\o/gd Y e g4 [u) 9 A_jll_m%p°_e_je<_|_jbgZjbyea
"> abgn_dpbykhfihabpbygule 9g_ U€Zm hjugrZjug®z2zgmffdeghed [_j_I-

klnuefzZeu mullweu \b\Zjbc ~Zcugnrz ~-@2bgn_dpbyeuizjZllZj*u jZklujm [Z

kKlizezg ~_g_ kZefz  ]jzff [hezlugiukug"Z ~©<_l_jbgZjkyghiZjbyekZ

z _l_mcjulZjz zguzeru Ij_izjziiulZilZm %_ ]blb_gz® dZn_njZKuegz

"ZgmZjeZjrdkZaZgugZ led raigdZ% kug‘Z ch \g__]-a-g — Z;g;u_g@_ze bahe

| jes dhgp_gljZpbydjdes isregr k d] g H1-1ZjZlugu _\J_]'e-cﬂ*Ath_g %mjeg Zgu

i+ [2] ZjgZcu bg_edfrjef_g ijm '2m Tuklzju jl-a-er o

eviu “hef_ g _glea_~e 1j_iz3!Imlul clhzefzgrzitu_jekeg_ 1j_izjzllzj"u

euu E>djk_lders [hcugrZ Izgau 1j_ '1*1d_g"-¥wm_j-g a_jll b gk-gn_= 1_je"_

iZjZIlu mullueu%_j+@ | jes ~hazrgs g-f 2972C iZlheh]byeluj-kl_jlzcZdz

ask gg g d _ceg a_jloZg@d&ieZ| deb \Zgu ZgIlZel_u_ db_ I__J-/g\luaiju ekegme

gl Zeudjegekl je§Zczemu% hezjru B_%! jes Tili_e_jreizc"Z [hemu lkby

'e-f]_rujZ Zg ITUZ'Z]U |'jd_€'i hluj/\u > ?_J'k|_] [ZCEfZAU |J_|Z]Z||UA |-_JO]_ Z
Mulluew [hcugrZ A~ _abgn dpbyé®Z9 d_cegZrde kZZ|IZ Za ZngAI_

azllZj IHi[esg ~e jege [_ldeZ[ZluYekeauaZjZgu [ZZe™u

g

A i . ; ZeZg miAlZ |_jege ldezZ[ZlugnZ [Zk Z
(1 d] Az'é‘fg/k—J ~l_1vg meu aZEbz] 'a_jekl_j [heZBugZ'ad - Idease~Ze:|
N A e fZPQZjru | _jekeg_  ij iZjZTluj]eeesdle lele]j
thZZJu mu TTE > f] d] _/\C 9 d_gljmo/k_J'g a_jll_%ﬂb\g_k-g/\'_l_ %2 kea
j1ZrZz mull &> fl] d] »_ceg d g+ 2ge"u
% keg mulBE> f] d] “Hju ~d_9° A& _ . _
[%need [hcu ij_iZjZglkkAcug erd_ _gg-—%qﬁn% i+ zddenru Geufb a im

Zjueu ZglWwezZg E>*haZkugu f'er_ _ R .
jed __gleasesi hlujz*u > @ fuklZjugu g%b "™ _ke fl_g”™_]e d_kl_7e d_e

DmimeylBklejr+bgl_]jZe ki Idere J°8_9
[heui dmfmeypby dhwnnipdmigle[heui

D _kl_+1j_izjZllu da]_ " _jleecldlejd_g~+¥kn jeg [ZeZnthh _e _je

uazZjmZ[Zu % _ [mev[Zjeu dhgtxdlb\Z iZZku [Zee€

[Zfuj®u hjlZrZ “2Zcu

IZfuj Zawg d_clee] _g

lbi_j _fby ~_d_1ZfujeZjaj*ZefZg
uaue kle *bnnma”u ]bi_j fby

; Z[Zlu ekegme
ekegm "h

doro]cjof -kogm

Zcugekegfg  Z[Zlu “ZjlueZcZcujuemu
ekeg[Zlu "ZjlueZc “Z[uemu

ekegi[Zlu “ZjlunrZg idg_f_k_ lhkdc "Z[uemu

< ;'eeghee_|j
['esgnee_j 'h

dane[ jurugn"Z fbgbfzZev®erf j»_
["eegnhee jfMeer jeZ[Zi_g Z&Z®ZkuglZl _jege BHer"Zg™ujZ{™u
["eegnhee jfMeer je'@d[_g ZcgZeZkuwdg"Zege HeNZgrujZ™u

;Zee™Zj “buglu: ;<

ZkZ Z[u [ e?uj lwwa”u”% " ke lwa™uu "hZju "~ _je

; euj "h

;hk g_f_k_ “bnnmajew Hlu gZlu djeg_~"-
@Zku Za”™ZeZg " ZjlueZc “ueluj " _je_jjeu gZ[u Za"Z
[ e™uj




<?L?JBG:JBY

; eu uj S _je_j jeu Z[udjeg[_cne dZj&rei_fe
Zcug”ZefZg
frenrej f kjegu Z[u djeg[_c"e

; ZKZ ZJulu azZuf”"Zenmed fe
L'jIl_ [*j "g”_gh Zju

L'jll_g [*j~_gid ZjlurZg d_f f Kk
@Zjlunrzgidrl_g [*j~_g d_f f k

rl_g [«j~_¢gid[Zjeude fg g d f f k

;Zee™Zj “buglu: ;

HjlZzrZ 'dk_IdefZee dhgtxgdlb\Z . ;&kZ Z[u : ;

hyggudaeg«<de ] c&qfuugu Zu I"f _g]* "hazZku cjurhZjru'elsjf_cleg”_c
gmu j_Zdpbyku ij_iZjZIllu _g]*a]l_gdeg kg ‘elej leg™ ¢ "hazZ™Z Zeug™u
da [jurugZ Za"Ziepgme_jifremu [Ze A_jll_m fuklZjugu g%b ™ _keg”_
Auo [e dj_izZjzZllu _jleesdls lelejdAUgPjeim_J_mcjulZjru meZgm ijlmp_K_aeg”_]-
Y%kea _d_Uj%g Id "e debgbdZedijegekl_j*e]_g mHEZju % _

A jll_me_ jMde e ke kZlukug”™Z “elekZmutheZjug fe [BeZgui Ilsjd_eegei hlujru
lueuu ZguZe™u @elullueu he ;ZueZm %®p _e_j 'f_g”™_]- d_kl_»_

ij_izZjzZllu [*] j_herZdggZg d_ceg]e abdjgruee]_g
% _je %Uejb[_ [Zjukug”"Z dhfihabpbygu

D_kl_ ©Ch”bahe? ij_izZjZlugh mcju IZj reg “ele mullueiZjZf_lje_j»

> abgn_dpbye&d >haz d] @ZgmZjelj 'e]_9ge| LejeZezZgu| &elejm J_c-
kZgu

©Ch”bahe?

re d_kl_" _%b'ge_j [hcugrZ Zjh |I_ [he?u 1j_iZjZllhjlZrZ'elejm ~haZku
u lhdkbdzZehaz”~"zZ E> KkZZIlu ereg”_ E> fl] d]'pgk_Iderd_ [he”u
debbdZeuwjegekeg” bglhdpbdZpeyi [Zc Wdki_jbf _glZedujll_me _j [Zjukug”Z
_]l_mcjulzZjru ‘'ems fl] d] rzfZkugdj_iZjzZllu dmfmeylb\le dipwngbeg Zgu

IZmogb™ e je¢fl g™ _Jere d_klI_~ [ _jee]l_g

D_klI_ ©l_gh~_a?ij_izZjzZlugjdl _g]ea]_g”_]e cjumZj reg dmfmeylQkleje

<< MeZgm”™eZr u debgbdZewe]ee jHZc”Z [hem"dj*

?kd_jIn®2 [_elee_jf¥cZefZmu
© & ZeZr u [_el*e_jfEdcZemu

D_kI_~_g ZBgg¥ef_Il_jre IZeNZc TE> [*] i1 _gleal_g”"_
d e meZgdeXu u [_e]ee_jigc™Z [hem
dg”_je _k_id_ ZeugZ hlujui dmfmeylb\le dhwn L
nbpb_gle Zigieru Heflg”r ]~ tjkdl Dy s
dete jZ™u

A_jll_ee*i hlag ch” g_Jlea<4@MNu
jueZg ©Ch”bahe? ij_iZjZbugluneylb\le
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dhwnnbpb_gdljk didere azZjZjkua™zg”uj F_Ilh*"bg_kdb_ mdzZazgby d ihklzgl
azZlzj*u dmfmeylb\d«kb_Il_jegedl_emegbkkerh\Zgbc 7ey h[hkgh\Zgby kZgblZjg
ZukluYekea _d_'gkglde klzgZjlh\ \j_~guo \_s_KkI\ \mahaf}yZ
qg_c ahgu FM F
hjulug”u Lj_[h\Zgby d ihklZgh\djbf wgdki_

©Ch”"bahe? ij_igjiZlu _jleeedlelZeguo bkke ~h\Zgbc ih h[hkgh\Zapx ij_
% jeg ZbaZm %b  keg”™_  ZI ZefZg" Zjhh ~himklbfuo dhgp_gljZpbc ijhfure_gguo
| _jekeg™_Zg~Zc iZlheh]bilegujekl_j [Zcfbg_kdbo Zee_jl_gh\ \ \ha“mo_ jZ[hg_c a

ZdZ"u Zfhkn_ju FM F

hyggu daeg_ Ilhdkbdheh]B ejug F Ih~*bqgq_kdb_ mdE[sdbgbyhijhku
ZgulZm [Zjukug™MA~eddee ] cBPuug”Z =Bb_gZ Ihdkbdheh]by kZgblZjkypcp gdZz
Z&ZeZg " Zklu['eegme [Fewi [ZeMu ghklb b hizkghklb ~_abgnbpbjmxsbo kj_*
“c]_ lI_[heru &b jZklujueZg ijiZz FM
jZl mulluedeZku [hcugrZ ZlhiZllag F _Ih~*bqgq_kdb_ mdzZaZzZgl eihb Ihd
Auug dk I Ne q _®hc hp_gd_ obfbg_kdbo \_sfadh b nZj

@199 _  khauefZeu muligear jI elfbg ddo ij_iZjZlh\ ijbf gy fuo \ \_
I_m d_aeg”_ NMjkEbBdedl_je [hcugrZz ZglujbgZjbhFbgkd
I1ZeZzg "hazZeZjf'uer_je ~_ |huZobfby 5HIHUHQFHYV
eu azZllzjruh[ugZ “Zl1ZlugtZguZe”u %HUWRNYV 3 5XGG ' (QWHHMRQPHC
[j_iZjZllu dmfmeypbydatwmb WLRQ 6WUBWHKRUN :LOH\ F

pb_lgg a_jll_mfuklZjugu g%b _keg”_ 7TRI[LPHWHUYVY FKHPLFDOV SROOXYV
ZgulZeZg kzZg™djk_lderl_j Wkur Zg"Zj 6DQRN DQG $$ .DVSDURY 667#%&
reg Z1"ZefZg"Zjeg obfbyeu K
azllzjru re lh[ugZ%d_k _d_g”~-]ag_ d OHWKRGRORJLFDO JXLGHOLQHV
T_ldeacene. PXODWLRQ RI UHVHDUFK WR MXVWLI\ V

©Ch”bahe? ij_izjldgulZeZzg Ilhd KDUPIXO VXEVWDQFHYV LQ WKH DLU RI
kidheh]byelujk_lderl_jeg [Ze%bm_kgeg”~_08 0
ofibyeu azZllZj*umullueudeZkugZ gZc S5HTXLUHPHQWY IRU VHWWLQJ S
guklu re Ihiz mullueiu %kea VWXGLHV RI PD[LPXP DOORRINVNE®H FR
Z1Zlug™Mu ZguZe™u LQGXVWULDO FKHPLFDO DOOHUJHQV LC

DWPRVSKHUH 08 O
OHWKRGLFDO LQVWUXFWLRQV JH(
$N _[b_11_]j +\JLHQH WR[LFRORJ\ VDQLWDWLR
;_jlhdk |1 Jz~rn > KljzZl_1by aWRJWFLWN DQG KD]DUG GLVLQBHFWDQ
hdjm Zxs_c kj_~u F Fbj Kk

Lhdkbdhf_Ijby obfbg_kdbo \_s_kI¥*XLGHOLQHV IRU WKH WR[LFRORJL
aZljyagyxsbo hdjm Zxsmx kj_"m I|Ih"FIKMPBFDOV DQG SKDUPDFHXWLFDO (

KzZzghpdh]h b : : DZzkizjh\Zr =DGL YHWHULQDU\ PHGVLF¥LQH

k

K\_~_gby h[ Z\lhjZo

LZ]Z_\ Hx”hp_gl dZn_Aju _jbgZzjghzgblzZzjghc wdkiagb ]b]l]b_gu DZaZokdh]h
gZpbhgzZevgh]lh Z]jljgh\lhjkbl_IZ ~hdlhj \_|I_jbgZjguo gZmd “hp_gl JZyefZlu m

| e HPDZ®JD\BRWU\QE P D IUX
;_dimjh\z : %= fZ]bkljZzgl DZaZokdh]l]h gZpbhgzZevgh]lh Z]jZjgh]lh mgb\_jkk
refZlu me :[Zy |_e HPDL&@BDLNDAPODLO

7DJDHY 2@RFWRHBWHULQDU\ SAPLRIBRIAHWH 3 Y RIMAN WRIRQRW DU\ H[DPLQD\
DQG K\JLHQH .D]JDNK QDWLRQDXRBWRNURD @ HVYOH Y HONVUWEFLHQ$ERDWVVRF |
$ED\ WHO PDLEDJD\HYBRD\#PDLO UX

%HNWXWRYMDYWHUNVKH .D]JDNK QDWLRQDO DJUDULDWMQLYHUVLW\ $OI
HPDL®BDLND#PDLO UX

LZ]Z_\ HH"Za@ ellu ©Z]jZje@mgb\_jkbl_IledslkZgkZjzZzilZzmg_ ]b]b_gZz
dZn_"jZkugahp_gle \_Il_jbgZybeyuf~rZjugu hdlhju "hp_gl :efZduezZku :[Zc
dr ke I _e HPDLADOJD\HYBRU\QED\#PDLO UX

;_dimjh\Z : +"Za®@ ellu ©ZfZjewWmgb\_jkbl_lefg2&]bkljZzglu :efZl&ZeZku
[Zc dr _ke I _e PBL®OBDLND#PDLO UX
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M>D

J:AJ:;HLD: WNN?DLB<GH=H FBERXRBABGNBPBJIJMXS?=H
KJ?>KL<: G: HKGH<? 1|:<

LZ]Z \Hx~\ g “~hp_gl dzZnd_tkdgwdki_jlbmagb]lb_ghzZazZbdkdZpbhgZewg
ZljZjgc mgb\_jkbl_lI

Lhdz_\z H = d\ g "hp_gl dzZn \jlkZzgwdki_jlbau b ]b]bD3azZbkd
gZpbhgZewqg]jZjgcmgb\_jkbl_I

reiuk[Zz_\z = £ d\ g "hp_gl dzZn_?juzZzdgwdki_jlbau b ]b]dDHazdbkd
gZpbhgzZewqg]jZjgcmghb\_jkbl_I

LzZzg[Z \Z =3K'*"hdlhjzgIDZaZzbkdZpbhgZewvg]ljZjgcmgb\_ jkbl |

< klZlv_ hljZz" _gu ~Zggu_ wnn_dlb\ghklb jZajzZ[hlZggh]h ij_izZjzlZ ~ey "_akt
p_oh\ ih ijhba\h?kl\m dhjfh\ dhlhjh_ g_ mkimizZz_1 dzZd ih kihkd@m” kékkibyn b k
\ kjZz\g_gbb k ij_izjzlzfb Wdhpb” K bLZOhdIj¥xakfgZfb[uez*hdZazgikhdZy
wnn_dlb\ghklv jZajzZ[hlZggh]hijgiZziBlZo® _abgn_dpbbhih ijhba\h”*kl\m dhjfh\
Hiulguc ij_iZjzZl g_ lhevdh wd\b\Ze_gl_g bdjgbhdm Kd iz khklZ\m kihkh[m b
ki_dljm ~_ckl\by gh b ih dhgp_gljZpbb jZ[hgbo jZkl\hjh\ \hafh ghklyf jZ
jZaebgguf h[hjm~h\Zgb_f wnn_dlb\ghklb Ijb wlhf mklZzgh\beb wnn_dl kbg_j]l
dhfihabpbb khklzZ\eyxsb_ _z obfbg_kdb_ we_f_glu mkhédpinkxIZadlplbogbkilv ~jm]
Aim]Z \ g_kdhevdh jZza G_kjz\g_ggufb iexkzZfb \ bkihevah\Zgbb gh\h]h ijh*mc
[_ahiZzkghklv b ij_"~hklZ\e_gbkbkl ki "ey ihklhyggh]h hlke_"b\Zgby b dhgljhey
dZg_klI\hf ~ abgn_dpbb khlezkgh |Ij<[hbohdgbyfbkk&Zgby g_ [ueh \uyle _gh
kiZzlbklbg_kdb ~hklh\_jghc jZawmbpudhb\ghkb abgn_dpbb hiulguf WdKpb~hf
<bjdhghf K G_h[oh”~bfh hIf_IbMwdkglhbf_gjh\h*belypfg__ \j_fy b \ukhdh_ dzZqg_kl\h
N _abgn_dib_|I_evki\mhkhojZzg_dgbb\ghklb jgytho jzklI\hjh\ ij_iZjzlh\ \ mkeh\byo
gbadbdi_jZImj

Dexg_\u_ keh\g@gz"mdkmkgZy dbkehlZz Zglbfbdjh[gZy Zdlb\ghklv DzlZz
dhfihababy

"(9(/23,1* $1 ())(&7,9( "(7(5*(17 %$6(" ',6,1)(7$696

7DJDHY 2 @QRFWRUWWHULQD U\ DWRRIRBDHRMIH RWRUW H ULD@IUW DU\ H[DPLQD\
DQG K\JLRQWKH .QPDWIKRQDO DJUDULDQ XQLYHUVLW\

7RNDHYD 0 RDQGLARDWHIWHULQDU\ IVVFYRBIEBHWH SRU KR HIWNERLUD@IUW D U\
H[DPLQDWLRQ DRYGWK\H LHIIMWKRQDO DJWDRDWLDQ XQLYHU

$OS\WED\HYD PFDQGLGDWH RI YHWHDV@RBBLDWWH HRURIMWMYRQRQWUW D U\
H[DPLQDWLRQ DQRG WKHHQPDWKRQDO DJUDULDQ XQLYHUVLW\

7DQEDHYD3K$ GRFW.RUDNMKDWLRQDO DJUDULDQ XQLYHUVLW\

,Q DUWLF @HPWHGUHIYHQ WR HIILFLHQF\ RI WKH GHYHORSHG SUHSD
SURGXFWLRQ RI IRUDJHV ZKLFK GRHVQ W FRQFHGH DV RQ VWUXEWXUH I
WKH SUHSDUDWLRQV (FRFLIGKHV6 DH) S LR YHIGIGHEK\ FBIHYHORSHG E\ XV SUH.
GLVLQIHFWLRQ RI VKRSV RQ SURGXFWLRQ RI IRUDJHV 7KH RRLGEHEG SU
9LUNRQ 6 DV RQ VWUXFWXUH D ZD\ DQG DQ DFWLRQ UDQJH EXW DO
RSSRQUWWLHY WR ZRUN ZLWK YDULRXW KIWKLVSPHQW HQHRLUHGPALF HITHFW
FRPSRVLWLRQ RI LWV FRQVWLWXHQW HOHPHQWY HQKDQFH WK DQWLF
,QFRPSDUDEOH DGYDQWDJHVHE QS WRKGIX KWHLR | LWWK'HVQIHW\ DQG SURYLVL
FRQWLQXRXV PRQLWRULQJ DQG TXDOLW\ FRQWURO Rl GLVLQIBIB®WLRQ
VLIJQLILFDQW GLIIHUHQFH LQ WKH HIITHFWLYHQHVV RI GINLRQHEF W IR § KHRDS
EH QRWHG WKDW WKH H[SHULPHQW ZDV FRQGXFWHG GXULQJ IMOIQVQHQJIDQ
WKH DFWLYLW\ RI WKH ZRUNLQJ VROXWLRQV RI GUXJV DW ORZ WHPSHUD\

H\ZRUGWHUDFAHBAWLPLFURELDO DBW ERIPVER VADW.IRRL Q H

A G?=1A1G>UE@M:J:JKUA>:G>UUR 1J?21:J:L J:KLUJM

LZ]Zz_\ H H\ ¥~ \_lkZgkZjzZilZm_"]1b]b_gZ dZn_"jZkbpuglsZa®@+tellu ©
ZljZje@mgb\_jkbl_1-

Lz _\Z F H\ ¥d \_IkZgkZjZilZgn 1blb_gZ dZn_"jZkhguglsZa@tellu ©
Z]ljZpuomgb\_jkbl_1l-
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ceiuk[Z_\Z =2\ ¥d \_lkzZgkZzjzZilZzmg_ ]blb_gZ dZn_"jZKkhgugls'Za®@
tellu ©Z]jZje@mgb\_jkbl_1-
LZzg[Z_\Z =" Za@+ellu ©Z]jZje@mgb\_jkbl_|-gK"' “hdlhjzZglu

;e fZdZeZ"Za® oefeg»g”ej leg p_olu " _abgn_dpbyeZmZklujueZg
ij_iZjZllu- ki_dlje®@wk_joOZfu "wg_ lwkeeddgZyg Ibefred&fshpb” Wg <bjdZg K

ij_izjzllzjuf_g kZeukl¥&jgrd fl ki_clege “Zceu fweef_Il_j [_jKédjgwf_g [*j]_
Za® op"ejm p_®ZEug"NZ-Z"Zcug™¥e " _abgn_dpgbhyeiZjZllu- "h¥ju kZiZeusu
NMe eN gt @EZm ij_iZjZlu Wdhpb”~ Kb\bjdhg K ij_izZjzZI€Egif_gk_j _Im

ki_dljef_g che"Zguemf_g-"1k &gz _f_Kk khgufZgzj Huk _jeleghee-jre
dhgp_gljZpbyeZju f_d_d]l ahg”ujueZjf_g ffuk <kl_c Zem" "X&_§ ee+]*g”_ Khguf_g
&@I1Zj kbg_ jlbaf®OfzZklujui fe " ] _gefea dhfihabpbyeZgZfug”#i obfbye&u
we_f_gll_joqdej[*jegZglbfbdjh[lu [_ek_g~*ee+dl_jeg [*jg_r_ _K_Jc Tk_c¢eg @Z
»gefréherZgmAMNu - _kk<&@kb_Il_jegtejs*&meikdaryg_ "~ _abgn_dpby kZiZkergKzZecZ i
tinZcuf [@eZi hlujZlug |1_kl c_e_jegkugm [heui 1Z[ueZ?u A_jll_m [Zjukug”Z
[Z2ueZm ~_abgn_dpbykibgueeces]-gbZlbklbdZe@ jI jeces]s WdhpBg_K<bjdhg K
ij_izjzllzjf_g [Z&efzZz™u ?kd_j_ d_I_Ileg aZpll_me_juk& f_a]Jee”_jleace’e.
"h¥Zju kZiZeu ~_abgn_dphyjgulderl_jeo »f_g]e I_fi_jZImjzrz ~FHukru
_jelegnee-jlteek_gneeojkg Id "o

G_lead¥frZjgZ"mdkn@ki€ue Zglbfbdjh[lu [_ek_g~eeed DZIZfbg :; dhfihabab

Hrgbf ba pizeb i _jki_dlb\guo ogagaic jZkl\hj \ azZdjulhc kl_deygghc ihkm~* _
jZ\e _gbc ijb kha”zZgbb kh\j_f_gguo ikpbvklbe_gh\hc b ojzZgyl \ I_fghf f_kl_
h[_azZjz b\Zgby h[t_dIh\ \_I_jbgZjghJhegZ”® kmlhd IZdhc jZklI\hjbkh?
ahjz y\ey_Ilky jZajz[hldZ dhfihabpbhgdh\ghj ~_ckl\mxsbo \_s_kI\ :>< Ba g_

iZjZ1h\ Thih\yl jZ[hgbc jZkI\hj

lib jzajz[hld_ 1Zdbo ij_iZgZihkI\ Bkke _~h\Zgb_ gz Zglbfbdjh[gmx Z
\_ Zdlb\gh ~_ckl\mxsbo \_s_klihew< ItbkWghklv ij_iZjZIh\ ijh\ht@&BkWdnRey
amx|Zaebggu_ ih ijbgzre_ “ghfilp_ki GEfb [Zdl_jb&ROIL 6WD X UHKV

dbf kh_~bg_gbyf kj_"kI\Z oehjbjh\ZglgufbdbiZzdl_jbc rl Bmevimjujhhhpz

gmZlu Zev”™ _]b”Mu ijhba\h”*gu_ ImZgbgbgnA fkihevah\Zeb \ gZqzZe_  klZpbhgZj

\_jlbggu_ Zffhgb_\u_ kh_~bg_gby bnZdau eh]Zjbnfbq_kdh]h jhklZi_glkhgfykh

gbke_ dhfihabpbhgguo "h[Z\hd gZb[hgNE]Zjijb FI: ybgghc kj_~_ =_ev[_jlZ

f_ g_gb_ gZrebh\_joghklgh ZzZdlIb\gu_kj_"_ E_\bgrlCcamk_gZ < hjb_glbjh\hgguo

s_klz I:< MklZgh\e_gh qglh kj_~b lhkulgdbih hij_~_e_gbx Zglbfbdjhfghc 2zd

[hevbfb Zglbfbdjh[gufb k\hcklI\Zfb Hhklb dhfihabpbb _ _gdbfiugb hkiv

ANZxl o g_IV\_jlbggu_ zZffhgb_\u_ kh_"d&lyZgby\ jZaebqguo khhighr_gbl&@ dhgp_c

Q:K hiI\_qzZxsb_ fgh]lbf Ij_[h\Zgbyf pbio~b wdkihabpbyo

klzeyxsZy gZmqguc b ijZzdlbg_kdbc bgl. glbdibdjh[gZy Zdlb\ghklv dhfihabpbc

ijb jZajzZ[hld_ gh\uo dhfihabpbc GMD dzZlzfbgZ b W>L: \Zjvbjm_1I \ aZ\bkb
> adbnbpbjmxsb_ kj_"kI\Z ~he guhlh[dhgp_gljZpbb khklZ\eyxsbo Dhfihabj

eZ™Zlv 1Zd _ b fhxsbfb k\hckB@fbkl DhkhkhysZy ba fd] GMD fd] dzZlgdhbgZ b

\h ihA*h[guo abgn_dlZglh\ g_1Zd \_eWcdh: K fe “bklbeebjh\Zgghc \h”u ihdZa:

wlhc p_evx [ueh j_r_gh jZajZ[hihddv ghasbdgnx Zglb[Zdl _jbZevgmx Zdlb\ghklv

phmxsmx dhfihabpbx gZ hkgh\_ gzZ"mdkimkdhtm J[ueb bkiulZgu dhfihabpbb

db&hlu ih\_joghkdlb\guo b dkin] Ajm]bo khhlghr_gbyo < ke_~mxsbo hiulzZo

jZamxsbo \_s_klI\ WIm azrZgmZjerbels MDD khklZ\beZzZ b fd] dzlzZzfbgZz
gb_f ~_1_jl_glh\zIzZzfbgZ biehith[jZ fd] W>L: b fd] gZlbetg bk
amx_]h \_s_kI\Z wlbe_g”*bzfbghl_Iljz%pghzlZ\h"u Jhkl dbr_gqghc iZehqdb ij
W>L: d gZ"mdkmkghc db@®ehl _ dhgplj@pbb ij_izZjzlIh\ \ kKkhig
Dzlzfbg :; Zedbe&”bbe[_mmbedh gh khklz\be Dhfihabpby ij_izZjZlh
gboehjb” =HKL M GMD dzlzfbgzZ b W>L: \ khhighr_gbb

ijhba\h~"klI\Z A:H GIN ©;mjkbfd] de h[ezZz”"ZeZ _s_ [hevr_c Zglbfbdjh[gl

F2 JN highkblky d dzZlbhgguf *~_I Zdlbg\ighklivx ey dbr_qghd iZ&hklZ\beZz
<yadZy “b~rdhklv ohjhrh jzZklI\hjbfzZy \ \h&_Ih ~_ \j_fy ih\ur_gb_ m”_evgh]h \_I
<oh”~bl \ khklZ\gmx qzZklv ij_iZjzZ|Zw&hgdZdh fd] fe ijb dhgp_gljZpbb GML
ijbf gy fuc \ ~ _abgn_dpbb ijb Im[_jdrmek] e ihdzZazZeZ gzZb[hevrmx Zglbfbdjh[c

GZ"mdkmkgZy dbkehlZz GHdD Zdibdmigklv ijZdlbg_kdb iheghklvx ih~2z\
iml_f azf_s_gby mdkmkgh]lh Zplb~jjdrkd fbdjh[h\
dbkvx \h~"hjh~Z wlh kbevguc hdbkebl_e¥_amgdviZliu hiulh\ ijb\_~_gu \ [Z[ebp_
\ jkZzevgh]lh ~ _ckli\by H[uqgghf4hih\yl
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LZ[ebpZ :glbfbdjh[gZy ZdIb\ghklv ij_iZjZlh\ gZ"mdkmkghc dbkehlu dzIlzZfb
W>L: b bo khg_IlZgbc gZ dbr_gqgmx iZehqdm rl

Dhfihabpby ij_iZjZ|h\H[sZy dhgp_@Bhéah fbdjhhjjZgbafh\ AgZq_gb|

f d] fe ljZpby ij_1Z hl dhgljhey \_jhylghklb| J
JZIh\ dhah dhehgpc
fd] fe F “pP
GZ"mdkmkgZy u J
dbkehlz dzitZfbg
W>L:
GZ"mdkmkgZy u J
dbkehlZz dzILZfbg
W>L:
GZ"mdkmkgZy u J
dbkehlz dziZfbg
W>L:

GZ"mdkmkgZy
dbkehlZz dzILZfbg

W>L:
DzZlZfbg « 3
DzlzZfbg n J
DzZlZfbg « 3
GZ"mdkmkgZy dbkehlZz u J
Digljhev w

Ba I1Z[ebpu \b~gh glh gzZrmradom kg@hpfbdjh[gmx Zdlib\ghklv ijZdlbqg_
dbkehlz \ "ha_ fd] fe h[ez~Z_I| \ujiheggbklvex ih~"Z\eyy jhkl fbdjh[h\
Zglbfbdjh[ghc ZdIb\ghklvx ih hlghr_gbxZe&__ [ueZ bamqgq_gZ Zglbfdddyh[gzy Z
dbr_qghc iZehqd_ qglh khklz\ey_|I ghklwd@MD dzlzfbgz :; W>L: bcbgzZhqg_1Z
" \j_fy dzlzfbg :; \ dhgp_gljZpbb afaEjlb&kluc klZnbehdhdd d J_amevlZlu
ihrZ\ey_1 jhgk :glbfbdjh[gzZk\Zd hiulh\ ijb\_~_gu \ 1Z[ebp_
ghklv dhfihabpbc gZ"mdkmkghdzZdbkehlBa ~Zgguo |Z[ebpu \brgh qlh ij_iZzZj.
fbgz :; b W>L: g_kdhevdh \Zjvilhpb_| GMTF \ ~ha_ fd] fe ih~Z\eye jhkl ahehl
pby khklhysZy ba fd] gZz"mdkmkghkldibkédhddz gz DzIzfbp_:gjlX dhg

fd] dzlzfbgz :; b fd] W>L: \bedb "lpkbb fd] fe ih"Z\eye jhkl klZnbehdhddZz
jh\Zzgghc \h"u ihdZazZezZ keZ[mx Zglb[Zzd

jbZzegmx Zdlb\ghklv Dhfihabpby wlbo ij_iZjzm§h\_kh
Ilhwlihfm J[ueb bkiulZgu dhfihabgbpo \GMD fd] dzlzfbgz :; fdl] b W>L:
Ajm]bo khhlghr_gbyo < ke_“mxsbo hid]ZzgzZ*hey”*bklbeebjh\Zgghc \h”u ihdzZaZe
GMD khklZ\beZz b fd] dzlzZflbbgxeZ[mx Zglbfbdjh[gmx Zdlb\ghklv gZ jhkl
fd] W>L: b fd] gzZlbedb "hkhj]Zzgbafh\ >Zevg_cr__ bkiulZgb_ dhfi
jmZzgghc \h~u Jhkl dbr_qghc iZehghpbdjbjb ih\ur_gbb dhgp_gkZmptdhkb
dhgp_dlpbb ij_izZjZlh\ \_kkhlg fd] dzlzZfbgZzZ fd] bW>L: fd] gz fe
gh khklZ\be Dhfihabpby ij_ihKIlhéebjh\Zgghc \h”u ih\ukh2d_ Zglb
GMD dzlzfbgz :; b W>L: \ khhlghZzegmblk Zdlb\ghklv gZ \dijb ih
fd] fe h[ezZz"ZeZ _s_ [hébflbdc Zgbb dhgp_gljZpbb ij_izZjzZIh\ b fd]
jhlghc ZzZdlb\ghklvx ”“ey dbr_qghc iZetdtblkbh\_ggh gbkeh dhehgbc khklZ\beh
khklzZ\beZz < Ih " \j_fy ih\ur_glZ_ijb khhilghr_gbhb fd] fe iheghklvx

m~_evghlh \_kz dzlzfbgZ :; ~h fdh¥E&ijd jhkl ahehlbklh]h klZnbehdhddz
dhgp_gljZpbb GMD  fd] fe iH#BaZeZ gZb
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LZ[ebpZ :glbfbdjh[gZy ZdIb\ghklv gZz"mdkmkghc dbkehlu dzlzfbgz :; W>|
khg_lZgbc gZ ahehlbkluc klZnbehdbBdd rl

Dhfihabpby H[sZy Dhdah AgZq_gb |
ij_iZjzlIh\ dhgp_gljZpby fbdjhhjlJzgbafh\ |\_jhylghklb J
fd] fe ij_iZjzZlIh\ \' hl dhgljhey
fd] fe

Dhah dhehgpc
F “P

GZ"mdkmkgZy : J

dbkeh¥aiZIZfhg

W>L:

GzZ"mdkmkgZy “ J

dbkehdzlZfhg;

W>L:

GZ"mdkmkgZy . J

dbkehdZI1Zfbg

W>L:

GZ"mdkmkgZy

dbkehl.dZIZf :;

W>L:

Dzlzfbg :; “

Dzlzfbg :; “

Dzlzfbg :; “

[SEF) I SNy [ NP B

gZ"mdkmkgZzZy “

dbkel

Dhgljhev nba jZklI\hj “

Lzdbf h[jZahf ijh\_" Lg@YilbWiWwR KhleZkgh dezZkkbnbdZpbb ih D D KbAh
lzgby ih hij_~ e _gbx zglbfbdjh[ghcwidIb)_ iZjZl highkblky d mf_j ggh Ihdkbg
ghklb d dbr_qghqdiZeklZnbehdhddzZf\d&fkI\Zf

ihabpbc 1j o ij_izZjzZlh\ ihdZazZeb gZbemgogrdb ijh\_~ gu ijhba\h”klI\_dggu_ bk
j_amEAlu \ khhlghr_gbb gZ"mdlmkghdZdbk wnn_dlb\ghklb ij iZjZlZ GMDD:L \ kj
dzlzfbgzZ :; b W>L: b fd] gZgbb k ba\_klgufb ~ _abgnbpbjmxsbfb kj_~»

fe ~“bklbeebjh\Zgghc \h”u L&dob_dzZib Wdhpb~rhf K b <bjdhghfbKngEg il
j_amevlZlu [ueb ihemqg_gthlgdr \gbdh jbd_ ©; gl2 \ p_oZo "ey ijhba\h”?kI\Z b
ljb wlhf mklZgh\beb wgnjldd k&_gb_ dhjfh\ Ijb ijhgbo jZ\guo mkeh\by«
fz | _  \ dhfihalkkphkbzZz\eyxsb_ fb oblj_ o p_oZo aZdexgbl _evgzZy ~ ablgn_dpby
q_®b_ we_ f giubeb\zZxl Zglbfbdjh[gmXbezzkv jZkI\hjhf WdhpBABOK ~4dm]bo
Ib\ghklv Ajm] *jm]Z \ g_kdhevdh jZza WZklIfhjlgh <bjdhgZ K b jZajZ[hlZgguf gZfl
m\b_Iv gZ ijbf_j_ dhfihabpbb gzZ"mgk@dkglhy GMDD:L Ba hiulguo dhjimkh\ ~|
db&hlz dzlzfbg :; W>L: Ghlhcihke_ ~_abgn_dpbb [ueh hlh[jZgh kfull
Zglbbdjh[ghc dhfihabpbb khklhys ba gtha ijhl k h[hjm~h\Zgbc2 k
gZ"mdkmkghc dbkehlu dzZlzZfbgz :; bhWz11:Z%Zgd dhgkljmdpbbk \ha"moZ
gZa\Zgb_ ©GMDD:L? k \oh”rzZ Kfulu [uebadb[k ihfhsvx |_Kkl
Lhdkbg_kdb_ k\hckI\Z bkke_ivm_flkklijfu kh]eZkgh gZklZ\e_gbx
jZ1Z hij_~ _eyeb \ hiulZo gZ [_euo furzZzdBdl jij IZpby j_amevlZlh\ ijh\h*"beZk
fhjkdbo k\bgdZo iml_f i_jhjZevgh]hkhflelhkR@h 1j_[h\Zgbyf bgkljmdpbb ©Hjbhg
\W A~ gby kBkggh ©F Ih”"bg_kdbf mdzaglgkbydfzth Nbgeyg”by ijb dhlhjuo dZzZqg_Kk
ihjy~d_ bkiulZzgby gh\uo ~ abgnbpBjnabgbho dpbb kgblzZz Iky hlebqguf ijb f_g
kj_~kI\ ~ey \_|_jbgZjghc ijZzdlbdb? DH? gz d\ km~h\e_I\hjbl_evguf ij
J_amevlZl bkke_"h\Zgby Ihdkbqdhk?b gz d\ kf b g_ m~h\e_I\hjbl_evguf
iZjzlZz GMDD:L ey [_euo fur_c b fhjkjdbeo _k\b DH? gZ d\ kf bkke_"~m_fhc ih\_
ghd ihdzZaZeb glh gzbf_gvr_c Ilhdgbkibhklhwemq_ggu_ j_ameviZibbHueb klIZz
NZggZy dhfihabpb9yZh[e¥Z "ha_ fl] gldb h[jZ[hlZgu
"ey [_euo fur_c b \ “ha_ fl] d] "ey oh”_ bkke_ _"~h\Zgby g_ [ueh \uy\e_
fhjkdbo k\bghd klZbklbg_kdb ~hklh\_jghc jZamgbghh \
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ghklBb_abgupbb hiulguf Wdhxbbhkbj Ebl_jzZImjz

dighf K G_h[oh”bfh hilf_lbwdkiglibf gl ;_eh\z < B <hedh\ X | Hkgh\gu_
ijh\h~*bekyabfg__ \j_fy b \ukhdh_ dZgZzkjXhe_gby bkke_~h\ZglzdhldZabg

N alng dpbk\b” | _evki\imkHojZg_ ghib\ nbpbjmxsbo kj_"kI\ GZmqggu_ abkgh\u ~_

ghklb jz[hgbo jZzkI\hjh\ ij_iZjzZzIh\ \ mked¢blbyb kl_jbebazZpbb K

gbdbo _fi_jZImj Hs_idh\ < = :j7Zdh\ < hb>_abg
Lzdbhf[jZzahfgzfbluez*hdZaAgxkhdZy phgmxszZy Zdlb\ghklv ghVd¢zZIh\ I<_

wm_dlb\ghklv jZajzZ[hlZgghih igiAllzo jbgZjby < K

A_ablmg dpbbp_oh\ih ijhba\h”~ki\m dhjfh\ :j7Zdh\ < G ?jfzdh\bq F F

Hiulguc ij_izZjzl g_ lhevdh wd\b\Ze_gl_d&dMdh < Hp_gdZ j_abkl_g|pghjgkb fbd

pbAmbkKbjdhgm K dzZd ih khklz\m lib#hh[md b_abgnbpbjmxsbf ij_izjzIzf >hk

ki_dljm ~_ckl\by gh b ih dhgp_gljZpbdb jgbhgodmdb b |I_ogbdb :ID K
jZR\hjh\ \hafh ghklyf jZ[hlZlv k jZaebqgguf
h[hm~h\Zgb_f wnn_dlb\ghklb ljb  wlhf
mklZgh\beb wnn_dl kbg_jlbafz I _ '\ dhf S5HIHUHQFHV
ihabpbb khklZ\eyxsb_ _z obfbg_kdb_ we_ _fY%H®ORYD 9, 9RONRY <3 0DLQ UHVI
mkbeb\Zxl Zglbfbdjh[gmx Zdlb\ghklv EMWHYH]ZGHYHORSPHQW RI GLVLQIHFW
\ g_kdhevdh jZa G_kjZ\g_ggufb iexlXYERI\GLVLQIHFWLRQ DQG VWHULOL]CL
bkikvah\Zgbb gh\h]lh ijh~mdlZz y\ey_Ilky _]1h [_
alhZzkghklv b ij_~hklZ\e_gkbkl_kl~ ey 2VFKHSNRY 9* 91 $U]J]KDNRY 'LVL
ihklhyphlh hike_"b\Zgby b dhgljhlkly aBFdZIgY LW\ QBRFVWKRBYWHSDOHWHULQDU\ OH(
\hf ~_abgn_dpbb kh]eZkgh Ij_[h\Zgbyf
$U]JKDNRY 91 (UPDNRYLFK 00 $U]K!
(YDOXDWLRQ RI PLFURELDQ |BHWD/QWD\
SUHSDUDWLRQV $FKLHYHPH@RW RI VF
ORJ\ $3& < 6

K\_~_gby h[ Z\lhjZo

Lz]z_\ HH ~\g "hp_gl dzZn\A*rjuzZgwdki_jlbau b Jb]b_gu DZzZaZokdh
gZpbhgzZzevgh]lh Z]jzZjghlh mgb\_jkbl_1Z ] cefZlu Ime :[Zy H
PDLO 7DJD\HYBRU\QED\#PDLO UX

Lhdz_\z FH d\g Ahp_gl dzZnl\AtjkZgwdki_jlbau b Jbl]b_gu DZaZokdh
gZpbhgzZzevgh]lh Z]jzZjghlh mgb\_jkbl_1Z ] cefzZlu me :[Zy l_e
PDLO VHULNBPLND#PDLO UX

reiuk[Zz_\Zz =2 d\ g *hp_gl dZn_"julkzZgwdki_jlbau b ]Jb]Jb_gu DZaZokdh
gZpbhgzZevgh]lh Z]jZjghlh mgb\_JjkbleZlu me :[Zy I _e H
PDLO JXOHUNH#PDLO UX

Lzg[Z_\Z =%:3K' ~hdlhjzgl DZaZokdh]lh gZpbhgZevgh]lh Z]jZjghlh mgb\_jk
refZlu me :[Zy _el HPDLO 7TDQEDHYDBJD#PDLO UX

7DJDHY 2 QRFWRWWHULQDU\DWRRIRLPHWH B LYRIW M VWRR@IUW DU\ H[DPLQDV
DQG K\JLHQH Rl WEBWIURONR DJUDU ISOD®DXQALYSHEDMLW\WHO PDLO H
7DJD\HY BR U \RTADD #U X

7RNDHYD O RDQGLGRDWHHWHULQDU\ WVVYRPBEBWH UK HIWHNRLD@IUW D U\
H[DPLQDWLRQ DQG K\JLHQH RI WKH .D]DNK$DPWWRQBHOD$IJUWHODQ 8QLYHL
PDLO VHULNBPLND#PDLO UX

$OS\VWED\HYD &DQGWEDRHWHULQDU\ DARLRIRIIHVH  KRUWRH MAHVURLED@IUW D U\
H[DPLQDWLRQ DQG K\JLHQH RI WKH .D]DNK$DPWWRQBHOD$IJUWHODQ 8SQLYHL
PDLO JXOHUNH#PDLO UX

7DQEDHYD 3K$ GRFWRUDQDWI]CRNXD O D J UIDABIOIP® W Q LYEDAV WHO
HPDLO 7DQEDHYDBJD#PDLO UX

LZ]Z MH £"Za®@+ellu ©Z]jZje@®@mgb\_jkbl_l-g¥* \_|kZgkZjzZilZimg_]blb_gZz
dZn_"jZkugurhp_gle :efZlu &eZku :[Zc dwr_ke I_e HPDLO
7TDIJD\HYBRU\QED\#PDLO UX

LY \FH +t"Za@+ellu ©Z]jZje@mgb\_jkbl_l-g¥d \_IkZgkZjZilZédg_]b]lb_gZ
dZn_"jZkugurhp_gle :efZlu &eZku :[Zc dwr_ke I_e HPDLO
VHULNBPLND#PDLO UX

ceiuUk[Z_\VE? +"Za@=zellu ©Z]jZje@mgb\_jkbl_led¥d \_IkZQkZjZilZmig_
]b]b_gdzZn_"jZkugdhhp_gle:efZlu &@ZeZku:[Zc dor_ke I_e HPDLO
JXOHUNH#PDLO UX
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Lzg[Z_\zZ ="Za®@*ellu ©Z]jZje@mgb\_jkbl_l8K"' *hdlhjZzglu :efzZ€deZzZku
_e

[Zc o _ke I PBLO 7DQEDHDIDG JDX¥P
M>D
F?LH>U HIJ?>?E?GBY ;?2J?F?GGHKLB M @B<HLGUO
Dh\Zevgmd : + FZ]bkljzgl DhklZgZckdbc ]Jhkm~ZjkI\_gguc mgb\_jkbl_I b

;Zclmjkugh\z
Dhdzgh\ K z=Dd \ g A"bj_dlibggh\Zpbhgghlh ddpZgpghzl_evghlh p_gljz

Dhklzgzttke Thkm~ZjkI\_gguc mgb\_jkbl_I bf : ;Zclmjkugh\Zz

Juszgh\z J £d\ g "hp_dhklzgZckdbec ]Jhkm~ZjkI\_gguc mgb\_jkbl_I bf
;Zclmjkugh\z

< klzlv_ ij_"klzZ\e_g ZgZeblbg_kdbc h[ahjguc fZl_jbZe ih “bZ]ghklbd_ [_j_1
“blhlguo

GZ k_]lh~gyrfybgv "bZ]ghklbdzZ [_j_f_gghklb m “b\hldgeerbf ijlzdIbg_kdh_
b wdhghfbg_kdh_ agZq_gb_ b yl\ey Iky h~gbf ba \Z gadhrboodbh jbgiZggh
f_jhijbylbc K\h_\j_f_ggh_ \uyle_gb_ [_j_f_gghklb “b\hlguo ~Z_1 \hafh'g
hjl]Zgbah\Zlv ijZ\bevgh_gbhjfekh”_j Zgb_ b ijh\_~_gb_ ih~]hlh\db “b\higuo d jh"
kemqgz_ [_kieh”~by "bthkghggh mklZgh\blv ijbgbgm b ijbgylv f_ju ih ebd\b”
[_kieh”by

Gz ~Zgguc fhf_gl bf__Ilky h[rbjguc fZl_jbZe ihk\ys_gguc bamqg_ghbx
hij_~_e_gby [_j_f_ogghkdebqgqzxs_cky ~jm] hl ~jm]zZ kjhdzZfb Ilhqghklvx hij_"_
hi_jzlb\ghklvx ijh\_~_gby b wdhghfbg_kdbfb aZzljzlzfb < DZaZoklzg_ b fg
kljZzgZo fbjzZ hkgh\guf kihkh[hf "bZ]ghklbdb [_j_f_gghklb hklZ_Ilky ljZgkj_dlZevg
gh hg Ijm~h_fhd b gZojEphdZo [_j_f_gghklb g_~hklZlhggh Ihg_g b ~ey _]h ijh
g_h[oh~bf \ukhdhd\Zebnbpbjh\Zgguc ki_pbZebkl

MAB_Ih~ \ \_I_jbgZjbb klZe ijbf_gylvky ~ey hij_~_e_gby [_j_f_gghklb m I
kh\k_f g_"Z\gh b g_ ihemqgbe rbjhdh]h jZkijhkljZg_gby
Dexqg_\u_keh\Zz ljZzgkj_dlZevgZy iZeviZpby jZggyy "bZ]ghklbdz [_j_f

bffmghn_jf glguc ZgZeba BN: ohjbhgbq_kdbc JhgzZz~hljhibg q_eh\_dz 0=Q
o(7+2'6 2) '(),1,7,21 2) 35(*1%1&< $7 $1,0%/6

$ 0 .RYDGPKOMWWHU .RVWDQD\ 6WDWH 8QRKCHWAWAMQRPHG DIWHU $

6 . .RNDORK' LQ YHWHULQ®RRRFMHFFMHRU RI ,QQRYDWLYH UHVHDU|
FHQWHU .RVWDQD\ 6WDWH 8QLYHUVLW\ QDPHG DIWHU $ %DLWXUV\QRY

5 0 S5\WFKDORKD LQ YHWHULQDU\ VFLHQFH VHQLBQLOYHBEWXWWH QD PR
DIWHU $ %DLWXUV\QRY

7KH DUWLFOH SUHVHQWY DQ DQDO\WLFDO UHYLHZ PDWHULDO IRU WK

7RGD\ SUHJQDQF\ GLDJQRVWLFV DW DQLPDOV KDV JUHDW SUDFWLFE
PDMRU YHWH UL QWHK\Q DFD |FRWHRYGHWHFWLRQ RI SUHJQDQF\ DQLPDOV
SURSHU IHHGLQJ FRQWHQW DQG LPSOHPHQWDWLRQ RI WUDIQQP@PDDQLP
TXLFNO\ GHWHUPLQH WKH FDXVH DQG WDNH PHDVXUHV WR HOLPLQDWH L

$W WKH PRPHQW WKHUH LV DPSOH PDWHULDO GHYRWHG WR WKH V\
GLIITHULQJ IURP HDFK RWKHU WHUPV WKH DFFXUDF\ WLPHOLQBI®V RI D
RWKHU FRXQWULHV Rl WKH ZRUOGSWHKBQPRIEQ ZBP DR VG MWDUDRVBIHFWD O
ODERULRXV DQG LQ HDUO\ SUHJQDQF\ LV QRW DFFXUDWH HQRXJK IRU WK

B8OWUDVRXQG PHWKRG KDV EHHQ DSSOLHG LQ YHWHULQDU\ PHGLFLQ
QRW ZLGHO\ XVHG

.H\ZRUGV WUDQVUHFWDO SDOSDWLRQOLNHB GPPXDRMRURHGWHD QY
KXPDQ FKRULRQLF JRQDGRWURSLQ K&*

@:GM:JE:J>U;M:A>UUG :GUL:M$>1KL?J1

Dh\ZevgmdF = fzZ]bkljzgl : ;Zclgkugh\Zlug™ " “"hklzZzgzZcf_fe_d_lled
mgb\_jkbl_1e
“"he&zgh\ K = \¥d ©Bggh\ZpbhyeMeufb[eeef [_jm hjl&egu?2 "bj_dlhju:

ZclyjkughZlug”& “hklzgzic fe_d_llecn\_jkbl _Ie
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JuszZgh\Z F = \¥d ~hp_gl2Z2%Z ®@imru : ;Zclidkugh\Zlug™® "hklZgZc
f _fe_d_Illedngb\_jkbl_1s

FzZezezZ"Z "ZgmZjeZmMZaMug ZghZm ImjZeu "b¥fHeZgZeblb&hAZU jbZeNZ]j
dojk_lee]_dZaej]e 12ZZ "ZgmZjeZj™ruWlee+]eg @Futu- | 1 «jb[_e+sdg_ wdhghfb@Zeu
fZ-uau ahjig_ \_I_jbgZj@wZgblZjewrzjZzeZj*wldeam d_j_d @ ZgmZjmaZpMug
AN j d_aeg” _O@Zgu hgulm Z&EZg~ujm f_ g [hEEZghZcug¥Zmf _dlI_k_ "~ e _]_j
‘ZgmZjeZjr"zZ [_"_m@Zé kZguhgki_[_[*gulZi Ze”ug Zem rZjZeZjug ZkZm d_j_d

“Zaejle d_a”_ [@izaZ/ga@Zmirekl_je ImjZexild]l_g fesf_Il_j [Z] heZj [¢]

[*j*g_g f _jaefr»e Sldeam ‘ue"Z¥fru wdhghfb®ZeuYig”Zjuf_g _j dr_e _g_ "
"Za@&lzg”~rZ tg_ [ZK "z f_fe_d_ll_j~r_ [mAardg@Zm”u g_Jleal* ke he
ljZgkj _dlZensrek [he A -[_dlec | | Nelyg [mZ&@w- ZeZr@ d_ae<g

Zg@®@zZmnrzrté f_k khgu@Zlgj hgu "ZkZmy "MZju [eee-dle fZfZg d_j_d

M>ANeke “ZgmZjeZdMidaNMug ZghZm reg \_|_jbgZjbyrZugan@llz ¥gzZ d_
GhenrZgueZ [ZklZNu

G_lea]x¥f"rZj ljZzgkj_dlZevgZy iZevidpbda®u - _jl_  ~bZ]lghklbdZku
bffmghn_jf_glguc ZgZebazZBANfguohjbhgbqg_kdbc JhgzZ” hlji®ibgu

>bZ]ghklbdZ [_j_f_gghklb “b\hlguo ijb ijb mkeh\bb h[ke_"~h\Zgbb “b\hlguo
h[j_1z_1 ]Jjhfz~gh_ ijhballggkll\ agZzq_gb_f_kyqgqghc [_j_f_gghklvx
\ hljZzkeb “b\high\h~RI\ZAh”~gh “bdhl Ke_"mxsbf gzZb[he__ jZkijhkljZg_gguf
\h”q_kdb_ ohaycklI\Z DZaZoklzgz |_jiylhfHubhddz]ghklbdb [_j_f_gghklb “b\hlguo
baaz [_kieh”by b yeh\hklb "b\hdgfbo KNPH gyrgbc ~_gv yley_ Ilky fkjilhZ&jZg
g_®db_ ihl_jb hl yeh\hklb dzZd ba\_kdhhh meMdjZza\mdh\h]h bkke_"~h\Zgby MAB
ehe_gu g_"hihemqg_gb_f fhehdz b ifijbdeg®dZ b ih~jh[gh_ hibkzZgb_ f_Ih"Z ~ey
DzZ ~uc ebrgbcgv dh]*Z “b\hlgh_ hkiBedkgby ljZgkj_dlZevgh]l]h MAKfhleb jZk
yeh\uf h[oh”blky ohayckl\m ijbf_jghjl\gu b ih”jh[gh hibkZgu *LQWKHU 2 -

I_g]_lhe < 1lh "_[Wefyh_ digell Ijbgpbi ~Zggh]lh f_Ih~"Z hkgh\Zg gZ hJ[jZlc
\h azZ[b\zZ fuo gZ [hcg_ dhjh\ hdZwmZzZadlkyiv_ahwe dljbg_kdglE w2 Kqg |
kl_egufb k£ f_kyqgufb azZjhrurzfb I}baj\Zs_gby \ ahg” ZiizjzIZz imgda\ mevl
\ ~ ggu_ nZdlu y\eyxlky \ agzZqgbl_evghdhfiujp \heg ij_h[jZamxsboky gZ wdjZg__
j_amevlzZzlhf hlikmlkl\by jZgg_1]h Ihgsgh]ky k_ju_ lhgdb jZaghc Kl dbgb bg
\iheg_ h[t_dlb\gh]h f_Ih~rz ~bZ]ghtkbdb @ D iexkzf ~Zggh]lh f_Ih”~Z ihfbfh
Fghlb_ f_Ih~u ~bZ]ghklbdb [_j_f_gotKib &by [_j_f_gghklb gZ [he__ jZgg._
degbqg_kdb_ 1Zd b ezZ[hjZlhjgu_ \ ddkthys\ hlebqgbjZzdHKj_dlZevghc iZeviZpbhb
\j_fy mkh\_jr_gkl\mxlky [Ijh"\b _gb_flgZghdhlg_klb hij_~_e_gb_ gZjmib gb_ jZa
IZdhc dzd ijhl_hfbdzZ b __ ijbf ke gblby b&h”~Z b baf_g _gby \ j_ ijh~mdlb\guo
"HhZgbb “b\hlgh\h~kI\Z hldjueh \hafRZgdvkzfdb > @ G_~hklzZlhd ~Zggh]h f_I
gdbh ~_gby fhe_dme [bhfZjd_jh\ [_j_fegmahkliby \ *hjh]lh\bag_ ~Zggh]h ijb[hjz 2z
m “b\hlguo " ki_pbZevgh h[mg_ggh]h \_1_jbgZjgh]h

&RZLH $ 7 \i_j\u_ hibkZe ijlpb2&kim "ey jZ[hlu gZ ZiiZjzZIlkj_dZg
ljzgk dlZzevghc iZeviZpbb fzZldb dztzefvdh?h MAB
Abzghklbdb [_j_f_gghklb m djmigh]lh jh]l]®@hhh dlb\ghklv jZgg_]h hij_~_e_gby [
kdhlz qlh *"_ez_Fj Jdrkkfl b gZb[he__ fbf_gghklb m dhjh\ b |I_ehd ijb bkihevah\:
jhdh jzkijhkljzgzgguf f_Ih~hf jZgg_d_MyZ] ljZgkj_dlZevghlh MAB ih ~Zgguf j
ghkodb [_j_f_gghklb ~Z°_ k_]lh~gy >elgud&mslhjh\ khklZ\ey_ | dgZgv ihke_

ghklv ~Zgghlh f_Ih"Z aZdexgkeNhy hkdkg_gby gZz N gw lhirz
\Zgbb khklhygby fZldb “b\highldZelvjZzdkd gZ A _gv wlhl ihdzZzazl_ev \Zjvbjm_|
guc f_Ih” iZeviZpbb yl\ey_Iky Ihggufijb"hlegho > @

kbl _evgh 2\uf f_Ih~hf gh jy® bhkke_ *DHWDQR ' *DUJLXOR ij_"eZ]Z_I| ~ey

\Zgbc ihdZazZeb qlh h[ke_~h\Zgb_ k" leAjdkadb dibo [_j_f_gghklb bkihevah\zl
\higuo \ gZqZe_ [_j_f_gghklb k ihfhswehfljZgbjh\Zgb_ we _dljhdZj*bh]jZffu b nhg
kj tZzevghc iZeviZpbb m\_ebgb\z | jbkd Wfgh\ k_j*"pzZ > @ |h ~Zgguf ZzZ\I
[ibhgZevghc kf_jlghklb ieh"Z >\ @ >é&yzlwb ijb bkihevah\Zgbb ~Zggh]lh f_Ih
gby f_Ih~Z ljZgkj_dlZevghc iZevohpbb[gZjmi _gby [_j_f_gghklb \bh eym\kl
Abf hiulguc \_Il_jbgZjguc ki_pbZebklghkkhkhklzZ\bezZ Z ki_pbnbgghklv

ex*_gb_ we_f_glZjguo \_I|_kigl¥4pgh < < Jm~_gdh ij_"ezZ]Z_1 dhfie_dk fh
guo ijZ\be D Ihfm ~_ ~Zgguc f_Ih” Ipnthbfhd]hjblfh\ ~ey Z\lhfZlbabjh\Zgghc *I
b g ]blb_gbg_g G_kh[ex”_gb_ ijZ\bgehKdbdb _ jgdggbo kjhdh\ [_j_f_byhliglbo "

ijb fZkkh\hf h[ke_~h\Zgbb “b\hlguo \d_kh"Nz&aZ j_ne_dkh”"bzZ]ghklbdb > @ H[t_
kh[hc jzZkijhkljZzg_gb_ bgn_dpbheggudke ~h\Zgby yley Iky wg_ j]_lpgd kdb_ oZ
\Zghc > @ Lhgghklv ~Zggh]lh f_Ih*"ZblbldiZ\bgnhjfZlb\guo ijh_dpbhgguo ahg I



<?L?JBG:JBY

gZkghklb [bheh]bg_kdb ZzZdlb\guo lhg_d =ih&m ;mj~h\ b ~j \ k\hblo\ddkikeo »
g_guo k ihfhsvx ki_pbZevgh jZajzZ[hbkglwdyhh\Zeb BN:1h” dZq_kI\_ggh]h b dh
Zghjblfz elm_kI\_gghlh hij_~_e_gby dhgp_gljZpbb
: 0 K_fbehk jzajz[hlzdbggbv ]_k_jhgzZ \ ijh[Zo fhehdZ b ku\hjhld_ djh
guc kihkh[ “bzZ]ghklbdb [_j_f_ggéklb » [@kiBkke_"h\Zgby ijh\h”*blgbnigB ki_d
A"by dhjh\ hkgh\Zgguc g4fhgMNpbg_ f Ij ©Mgbiezg?2 A:H ©lbdhg? J amevlZlu
kdhf ahg”bjh\Zgbb I_eZ “b\highlhb> @e~rh\hAgbc ijh[ fheimdZaZeb \ukhdmx ~hk
g_#hc hkgh\hc wlh]h kihkh[Z ¥y\e¢y_ Ikh\baghklv f_ITh~rZ qlh ih~I\_j"41Zgh j_d
gb_ bgl _ljZzevguo | _fi_jZImjfhkdBE\bkbgufb bkke_ ~h\zZgbyfb >hklh\_jghklv hi
bgl_gkb\ghklb jZ"bhbaemq_gby |I_eZ egthigdoelwghklb BNh~hf khklZ\beZ
jZ@®@bgguf nbabheh]bq_kdbf khklhygb_fHigml e_gb_ jZggbo jhdh\ kl_evghklb m
j_gbo hjljzgh\ Ih ~Zgguf Z\INWjZfhz~bjin\ ih kh”_j Zgbx ijh]_kl_jhgzZ \ ku\hjhld
f_ljbgq_kdbf kihkh[hf fh'gh ~bZ]ghklhjiZlg_ bth iheh bl_evghc ~"bgzZfbdb b g
[J_f_gghklv m dhjh\ k Thgghklvx dhj_ebjh\Zeh k mjh\g_f JhjfhgzZz \ fhehd_
GZ k_]lh~gyrgbc ~_gv papakxl b H G 1j_h[jz _gkdbc ij_"eZ]Z_I| bkihe
kR_jr_gkl\mxlky eZ[hjZlhjgu_ f_lIh”uafZzy bffmghn_jf_glguc ZgZeb@4dmey h]
ghkodb [_j_f_gghklb m “b\hlguo WTlbgbykliuh]_kl_jhgZ \ ku\hjhld_ djh\b beb f
jZaz[Zlu\zxlky gZ hkgh\_ wdkij_kk eklklhKh]l]ezZzkgh gzklz\e_gb_ ijh[u [jZIv gz
IZzdbo dzd I\_j*hnZaguc bffmghn_jf_gldugv ihke_ hk_f_g_gby > @ Llhgghklv
ZgZeba (/,6% jZ"bhbffmghzZgZebghklbBb khklzZz\ey_ | m [_j_f_gguo b
eZl_dk Z]lexlbgZpbb ghphbZifmjzZnb [_kieh~"guo Hg kqgblz_I qglh \ keh b\r_c
g_kdbc ZgZeba < wlbo |I_klZo ~ey kblmMzZpbhbbhkgh\gh_ gZagZq_gblh BN: \ |
[J_f_gghklb bkke_"m_lky fhehdh RatkjlhlaZdexqZ_Iky \ hk\h[h " jlmgdy \_
djh\b eb[h fhgZ “b\hlguo ”“ey h[gZjnguagbki \pbZebklh\ hl g_h[oh” dEeuwb
gbo ki_pbnbg_kdbo ]Jhjfhgh\ ©[_j f ghdhkblkke ~h\zZgby
IZdbo dzZd wkljhg kmevnZzl ijh]h&b_jhg oBjbj_bfms_kI\Zf ~Zggh]lh f_Ih"Z fh gh
g_#dbc ]Jhgghhbg O= > @ Wigljkkgb bkihevah\Zgb_ ~Zggh]h I_klZ g_
kmenZl ijhba\h~blky g_ihkj_~kI\_ggh jieYkhhfggh gZ n_jf_ k ihfhsvx m _ Jhlh\uo
b ihwlhfm h[ezZz”~Z_| \ukhdhc ki_pbnhb¢dhkdvkdbo ~bzZ]ghklbdmfh\ ijh\_~_gb_ 7
HAgZdh wlhl I_kl g_ ihevam_Ilky ihimgWhjdhkIVRNZ g_ gm ~Z_lkd\Zmibpb
kl\yab k \ukhdbf ihdZzazl_e_f eh'ghc jjh\Zdpghlo kinbZebklZzo D g_~hklzldzf f_Ih~
g_kihkh[ghklvx ~hklh\_jgh ~bZ]ghkhighk®blky gbadZy gm\kl\bl_evghklv f_Ih~"Z
[ j_f gghklv gZ jZzgg_f kjhd_ > @ iheah\zZgb_ ~Zggh]lh f_Ih"Z “himklbfh Ihev
L_kl k h[gZjm  _gby ijh]_kl_jhgZ 1Zd kegngZyo dh]~Z ba\_klgzZ ~Z1Z hk_f_g_
ihemqgbe rbjhdh]lh jZkijhkljZg_lgaky [Ijihlghlh > @
jhg y\ey_Ilky _kl_kI\_gguf ThjfHghf m g_ <h \j_fy [_j_f_gghklb \ hj]Zgbaf_ kZfh:
f gguo b [_j_f gguo “b\hlguo JY¥ggyph bz~ yl fgh]lhh[jZagah g _crb a b
ghkodZ [_j_f_gghklb ih ijh]_kl_jhgh hkghyZ < ijhp_kk_ bamqg_gby wlbo baf_g_
gZ i_jbh~bg_kdhf ih\ur_gbb dhgp_gljapRZgbpd_ kzZfhd [ue gZdhie_g hij_"_e_g¢
]_k_jhgz \ iezaf_ i_jbn_jbg_kdhc djhfAdl _\jHZe ih jZgg_c “bZ]lghklbd_ [_j_f_gghl
ggb_iheh\h]h pbdezZz ;ueh mklZgh\e h¢gh\gdblgbb@a gZ hij_~_e_gbb ohjbhgbq_kdh]
f_g_gb_ dhgp_gljZpbb ijh]_kl_jhgz \gZhéjhdbgZz
djh\b ghkbl dhe_[ZI_evguc oZzZjzdl_j ql®hydhhgbg_kdbc JhgzZ~hljhibg qg_eh\_
ey_Iky ~bZ]ghklbg_kddZl_iéndZ gZebqb®=Q _\j\u_ h[gZjm beb 6 $VFKKHLP b
beb hlkmlkl\by > @ =RQGHN \ fhg_ [_j_f _gguo ~_gsbg \ ]
< jZ[hl_ &KRL + 6 b 7~j hij_">ey@rbélg y\ey_Ilky emqrbf ijbf_pai iez
dhp_gljZpbx ijh]_kl_jhgzZ \ ku\hjhld_gHjm\bhjfhgZz bkihevam_fh]h ~ey “~bZ]gh
dhjh\ ijZz\bevgh [ueb hp_g_gul_ev g_k f_gghklb
guo “b\hlguo b kl_evguo kj_"gyy Khy*_j Zgb_ ohjbhgbqg_kdhljhidhgz
ghklv hp_gdb khklZ\beZz > @ gZ WjkuWfjhlid_ djh\b b \hfgg_hir_
hiul_ hij_~_eyeb kh”_j Zgb_ ijh]_kl eblgvzZ[Bheh]bg_kdbf bffmgheh]bdghkdbf b j:
djRyghc iezaf_ k dhgljhevguf \uy\efdlmy fkdbf f_Ih~rzZfb Bffmgheh]bqg_kdb_ \
kl_eghklb j_dlZevgZy iZeviZpby @Bke_ jZz"bhbffmgheh]bg_kdb_ nib&lu ki_pl
N _gv ihke_ hk_f_g_gby kh”_jJZigb_djh b gm\klI\bl_evg__ [bheh]bg_kdbo f_Ih~"
jhgzZ [ueh g] fe a k Thgghklvx hp_gddfmgheh]bg_kdbc |_kl hkgh\Zg gzZ j_
pbb Z]]lexlbgZpbb IkdhbhbdkZpbb eZ
N < ;_eh\ b 7j hij_~_eyebiphjh\l gdkgufb qgzZklbpzf_Ih~ hij_~_e_gby
]_k_jhgz \ fhehd_ dhjh\ jz~bhf_Ijbg_kdjlhidy ohjbhgbqg_kdh]lh ]hgzZ~hljhibgz \ f
Ilh~hf gz kmlidb ihke_ bkdmkklI\GgghEvdh dZi_ev fhqgb iZpb_gldb kf_rb\Zx
hk_f_g_gby kh\izr_gb_ j_ameWVZEWh\ Xdlpl deZfb d ohjbhgbq_kdbf ]hgzZ~hljhibg
guc iZeviZpb_c hif_Ibeb m kl_evguoazl_f d wlhc kf_kb ~h[Z\eyx]| eZlbdkgu_ q
b g_ kl_evguo "b\hlguo > @ pu ihdjulu_ ohjbkdb§_]JhgzZ~hljhibghf
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?2keb ohjbhgbq_kdbc JhgzZ~hljhibg ijbkmlkI\tmPt _gdh < < JZajZ[hldZ fh”_e_c
\ thq_ hg k\yau\Z Iky k Zglbl_eZfbZeKgblfhh ~Z\IhfZIbabjh\Zgghc ~bZ]ghklb

jbhgbg_kdh]lh lhgzZ~hljhibgz g_|I Zghgbeozfghdh\ [_j_f _gghklb “b\hlguo <
k\vaulzZxlky k ezl_dkgufb qgzZklbpzfBm Wghkdh :\lhj_n ~"bk dzZg® ODrhjkgdZmd
wdkij_kkkl iheh bl_e_g \ kemqgzZ_\ gz k
gbgzy k gye _ hieh~hl\hj_gby K_fb\hehk $ 0 JZ”~bhwe_dljhggu
Lzdbf h[jZzahf bkke_"h\Zdbey ggzkitkh[u dhjj_dpbb Kkhdjzhiel_ewmgdpbb
gu_ gZ jZajZ[hldm f_Ih"Z "bzZpdhkdbdbzIltk b ~bzZ]Jghklbdb [_j_f_gghklb m dhjh\
ghlh gz dzqg_kI\_gghf hij_~_e_gbb \ thj]jggbehehk :\lhj_n ~bk Ahdl \_I gZn
"b\hlguo ohjbhgbq_kdh]h JhgZ~hljhibgBjhgf “xI k

hkgh\Zgby “ey |j_ZebaZpbb b ijb mki_rghfLUDNR O 7DNDKDVKL 7 'RP
j_amevlZl _kkigu agZqgbl_evgh "hihegBHUZSKHUDO FKDQJHV LQ HVWURQH VX
kgzZe f_Ih~"h\ ~"bZ]ghklbdb [_j _f\pghk@XWLQJ WKH ILUVW WULEBYVWBHWWRIH .

guo FRPSDULVRQ ZLWK XQFRQMXJDWHG
UHODWLRQVKLS WR IHWDO QXPEHU 7K|

Ebl_jZImjz

&RZI7H$ 3UHJQD'Q@PUQRVLY 7HVWV $DXVWLQL 0 %DWWRFFKLR 0 9L
5HYLHZ &RPPRQZHDOWK $JULFXOWXYBORDKVHDX[& RIERWLQ $ &DLUROI

3XEOLFDWLRQ QR &RPPRQZHDGWKJI®RYLVX QW X GDO U% XFURZYH \EW HAKRQ H

UHG 2[IRUG 8. DQDO\VLV $Q 52& DSSURDFK 7KHUL
JUDQFR 2 - 'URVW 0 7KDWFKHU O -

6KLOOH 9 0 7KDWFKHU : :YL JHWBOhNZXUZ B F Ohjbhgbg_kdbc ]h

YDO LQ WKH FRZ DIWHU SUHJ®RD QFhjGibDJQ RO ]BED SDO "bpbg_ el F Kh
WLRQ SHU UHFWXP 7KHULRJHQRORIJI\Z G Gh\lhjhr \BaGG=M bfBG

lj_h[jZ _gkdbc H | Kh\j_f_ggliEhfZg_\kdh]lh &
Ihru "bZ]ghkibbb [_kieh”by “b\hlguo H I =GXQF]\N 6 -DQRZVNLHBLFXOHF
lj_h[jZ _gkdbc <_Il_jbgZjby « - '"HWHUPLQDWLRQ RI HVWURQH VXO!
K SUHIJQDQF\ GLDJQRWIL\HUMU PMRAVFKH 3U
*LQWKHU 2 - 8OWUDVRQLF LPO/IDEHDQR\WDWQLIPHDWH 1 XW]IWLHUH
UHSURGXFWLRQ )XQGDRHARWMWYLFKHRRN/RPEDUGHOOL 5 /ID GHWHUF
SXEOLVKURIUDLAQV UDGIPRAUPRORJILFD GHO SURJHVWHUR
>xev]_j = | MevljZza\mAdphky MRPEDUGHOOL * 3DOODYLFLQL * %
IbdZ jZggbo kjhdh\ [_j_f_gghklb b [_&HMi My m$Q < 3
dhjh\ = | >xev]_j B < H]hjhrgbdh\zZz 1| ;jzZlZgh\ D L_hjby b ijZdlbdZ \hk
,edbg <_Il_jbgZjby <« K ijhb&_"~_gby “b\hlguo D ;jzlzgh\ ; ;Ze
JULFNH 3 0 6FDQQLQJ WKH IXWXdbHd bFj Dhehk k
8OWUDVRQRJUDSK\ DV D UHSURGXFWLYHhPDOQDJIHRBBQW gbbffAgbh
WRRO IRU GDLODLUWHFWWOH efbg_kdh]lh f_Ih”Z hij_~_e_gby ijh]_kl_jhg
fhehd_ b ku\hjhjili\b dey jZgg_dghkZ
Kbr_j : O Deblgjmhleh]lbg_kdblbdb kl_evghklb dhjh\ N < ;_eh\
ihdZzazl_eb j_ijh~mdlb\guo hj]l]Zgh\ ijphigggdit = = DmhaeBhdh0% bf D B
wdkij_kk ~bzZ]ghklbd_ [_j_f_gghklb Kdjh{dgz k
MAB m dhjh\ dh[ue b h\_p : O Kb”;mjrhy = G JZggyy "bZ]lghklb
‘A\lhj_n ~bk dzZg™ \_IFgZmd F kl_evghklb f_Ilh~hf BN: = G ;mj*h\ ?

3HWHUVH 0 & (DUO\ SUHJQDRFZk®YRIDWRVKYV LXK e :agA¥lj?2]bgZ
FDWWOH E\ PHDQV RI OLQHDU DUKDN_|biZ [y weL\PHg XOWUDKRXQG
VFDQQLQJ RI WKH XWHUXV DQG D TXDRUQBPWWYMW VXNG % 7KLWDL
TXDQWLWDWLYH PLON SURJHVWHURQBPDMMW VXN & 63LHVWHDVMUHPHQW
2 6]HQFL $ + :LOOHPVH HW DO SURUKWWHRURQRORHWDEROLWHY DQG |
9 3 HDUO\ VFUHHQLQJ RI RRW® PERDW ISRRQ
,'YNRY 9 8VH RI XOWUDVRXGE SR GOR KV W 3 WFO H
UHSURGXFWLRQ 9 ,YNRY 6 9HVHOLQRMUFKKHIOR FANRYYGIL=RQGHN % +\S
HW DO 3URF WK ,QW &RQJ BRUBHBHGDRSEHQ K®RUPRQ XQG 2YDULD
9 3 YRQ 6FKZDQJHUHQ .OLQLVFKH :RFKHQ
*DHWDQR ' *DUJLXOR 3UHJQ@IRQF\ GHWHFWLRQ
DQG PRQUVREDWWOH YLD FRPERQHG IRHWXV HOHFW
FDGLRJUDP DQG SKRQRFDUGERYUDP VLJQDO SHRIHUHQFHV

VLQJ G5LFKDUG : 6KHSKDUG -RQDWK®ORZLHDBVRQ3UHIMIDRAMLY 7HVWYV
$OLVWDLU / OF(ZDQ 3DROR %LIXGHRLHDULRPRRBIHBOUVIKN XUDO % XUHD:
&UDLJ -LQ $KPHG 1®MJ :DQJ $QBUEOMFOWLRQ QR &RPPRQZHDOW

6FKDLN *DUJLXOR HWHLQ Q DAD&ES VIHPDUIHRB X[ 2[IRUG 8.
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JUDQFR 2 - '"URVW O 7TKDWRISWULY 0GLV GRFWRU RI YHWHUL¢
6KLOOH 9 0 7TKDWFKHU : : <h)HWDO VXUYLYDO
LQ WKH FRZ DIWHU SUHJQDQF\ GLDIJQRWWIMUEBNFR DO® S D WELNRIKRCPVHA(NLL 7,
SHU UHFMKKHULRJIJHQRORJ\ JHULSKHUDO FKDQJHV LQ HVWURQH VX

BUHREUD]KHQVNL\ 2 3 ORGGEXQLPHWWRBVIRUVW WULPHVWHU RI
GLRRVLVY DQG LQIHUWLOLW)\ DRLFRPBDULVBQ3WZHREK XQFRQMXJIJDWHG
KHQVNL\ 9HWHULQD W UHODWLRQVKLS WR IHWDO QXPEHU 7K

*LQWKHU 2 - 8OWUDVRQLF LPDJLQJ DQG DQLPDO
UHSURGXFWLRQ )%RKEDPHQWXQVHUYLFHDXVWLQL 0 %DWWRFFKLRDQGL
3XBDLVKLQJ &URVV 30DLQV :, $ O9HURQHVL 0 & &RPLQ $ &DLUROL

'\XOJHU * 3 8OWUDVRXQG GGDDQA&RVVWILADGOLU\ FRZV E\ ZKH\
SUHJQDQF\ DQG LQIHUWLOLW)\ LQ FREZU\VI*V 3 $QXGIABUDSSURDFK 7KHUL
9 2JRURGQLNRYD 3 $ <RONLQ O9HWHULQDU\

< 3 6RORSD\HYD , 0 &KRULRQLF JR

JULFNH 3 0 6KBQIXMROW UDVR ELRORJ\ DQG PHGLRIS@MHYD O 6R
QRUDSK\ DV D UHSURGXFWLYH PDRNJIRRHRGNR, WERBOLPRUW , /REDFKHYVN
GDLU\ FDWWOH - 'DLU\ 6FL 3

BLGHU $ + PSRUSKHRE®RRJIIPAHDO SDUD=GXQF]\N 6 -DQRZVNLHBLFKVOHF
WHUV Rl UHSURGXFWLYH RUJDQV LQ ' HD/HOPBSQBWQRRQFRGLHMWURQH VXO:¢
QRLV E\ ([SUHVV 8 6 FRZV VKBHSDOBPQBHWLDIJQRVLMUDW]ARAVFKH 3U
+ B6LGHU V\QRMWVIGLGDWH YHW $FVYHIEHYURVVWLHUH 1XW]WLHUH
F +3 /RPEDUGHOOL 5 /D GHWHUPLQEC

3LHWHUVH 0 & (DUO\ SUHJQOD®XQRBQRJIDRYIGHOQSURJHVWHURQH 5
FDWWOH E\ PHDQV RI OLQHDU DUBDOM@EDQLW t P Bb KIDWMEHBUMRX 6 GO |
VFDQQLQJ RI WKH XWHUXV DQG D« TXBOLWDWLYH DQG
TXDQWLWDWLYH PLON SURJHVWHURQH WoHN\DW D @R . 3L KMWRIW\VBIQG SUDFW
2 B6]HQ$L+ :LOOHPVH HW DO TKHHSIULRGNBDWORQ\ . %UDWDQRY ; %DO

9 3 GUO .RORV =3

,2YNRY 9 8VH RI XOWUDVRXQG LQ¥%DORYX PADWWEISOLFDWRRQ RI Wi
UHSURGXFWLRQ 9 ,YNRY 6 9HVABEDO®RYLHFWKRELARRY VWHRQHRHEBRQD

HW DO 3URF WK ,QW &RQJ WEURQHHISQPGON IOQG EORRG VHUXP IR
9 3 SUHJQDQF\ FRZV ) 9 %HORY $ 6 .R
*DHWDQR ' *DUJLXOR 3UHJQRQERWHWHBRLR®S WKHP . , 6NU\DE

DQG PRQLWRULQJ LQ FDWWOH YLD+FRPELQHG IRHWXV

HOHFWURFDUGLRJUDP DQG SKRQRFDUGARUGBF VWVLJQDO (DUO\ GLDJQR

SURFHVVLQJ 5LFKDUG : 6KHSKD UG UHRIDMWQKD QEAD SN R * 1 9%XUGRY

$OLVWDLU / OF(ZDQ 3DROR %LIXOBEDVWDQVRDEHVPUBOBGHOH]QHY ( $

&UDLJ -LQ S$KOHG IHGPQJ $QGUp MDMHULQDU\ GRRWR B

6FKDLN *DUJLXOR HW DO %0&+9HWHULQRUQDBEWHDWKWN % 7KLIDMDUDP &

VXN 6 OHDVXUHPHQW RI IDHRDID SURJ

5XGHQNR 9 9 'HYHORSPH@®®LRVHRRGBGVLWY DSSOLFDWLRQ IRU

DQG DOJRULWKPV IRU DXWRPDWRGHGL DAIRRMLSRRAL D BWEBRAG 'RPHVW

SUHJQDQF\ DQLPDOV 9 9 5XGH®MRP V\QRSVLV GLV

kDQGLGDWH YHWDmYKELH QFBHV $VFKKHLP 6 DOGE RQGF\SRSK\VHQ
6HPLYRORV $ WOBBWURQLF PRWEKRGWDSSHQ KRUPRQ XQG 2YDULD

IRU FRUUHFWLQJ WKH FRQWUDFWYR® 6X& E/Q FQURLY RAKKH & WHUBOI W

DQG SUHJQDQF\ GLDJQRVLV LQ FRGR $ 0 BHPLYRORYV

K\_~_gby h[ Z\lhjZo

Dh\Zevgmd :e_dkzZg”j FbazdehhkbzZgl dzn_"ju \ | _jbbZjgZgblZjb
DhklzgzZckdh]h Zpkdm~ggh]lh mgb\_jkbl_1Z bf_gb ;Zclmjkugh\z ] Dhkl
I_e HPDLO NRYDOFKXNBV #PDLO UX

DhdzZzgh\ KZ[bl DZ[~ut Nlbjgdlhjpbggh\Zpbhggh]lh gpZepeghzl_evghlh p_gljz
DhklzgZckdh]lh JThkm~ZjkI\_ggh]lh mgb\_jkbl_IZ bf_gb dzZgdmMmjkugh\ijbgZjguo

gZmd ] Dhklzgzc 1I_e P D LNONHDHQPYD UK
JuszZgh\Z JZmrZg FbjzZgEZh\mzgl dZn_"ju \_I|I_jbgZjghc f_DbgbhguzZckdh]h
Jhkm~ZjkIN\_ggh]lh mgb\_jkbl_1Z bf_gb : ;Zclmjkugh\z dzZg”~b”~zZl \_l_jbgZjgl

Dhklzgz |_e RDLO 5DXVKDQ #PDLO UX
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.RYDOFKXN $OKMDRFTEMIVWHU RI 9HWHULQDU\ 6DQLWDWLRQ 'HSDUW
8QLYHUVLW\ QDPHG DIWHU $ %DLWXUV\QRY PRV\WDNFMDGSRKRRQMBY #PDLO

.RNDQRYLWDEDEG\VKBYUHEWRU RI ,QQRYDWLYH UHVHDURKWDXD \HG X
6WDWH 8QLYHUVLW\ QDPHG DIWHQ $HWHBUW@DV\QFRLHEKH .RVWDQD\ SK
HPDLO NNDQY#PDLO UX

5\WVKFKDQRYD 5DXVKDQ #GRFGESHNNYHIL QDU\ OHGLFLQH RI .RVWDQD\
QDPHG DIWHU $ %DLWXUV\QRY 3K ' LQ YHWHULQDU\ VFLHRFHO .RVV
5DXVKDQ #PDLO UX

Dh\Zevgmd :x F ;Zcligkugh\ Zlug®Z "hklzgzc f_fe_d_IlImdb\_jkbl_Ilege

\ | _jbgzZjby®ukzgblzjby dzZn_"jzZkuf@dbkljZzglu "hklzZgzZcl_e H
PDLO NRYDOFKXNBV #PDLO UX

“"he&zgh\ K" =+ : ;Zcldkugh\Zlug”"® “"hklzZzgzd_fe_d_Illedmgb\_jlkldege
bggh\Zpb@gedueufb[eeef [_jm hjl#egu "bj_dlhju \ | jbgZjMyeuf”rZjugu
dzg~"b~ZluhklZgzt_e HPDLO NNDQVY#PDLO UX

JuszZgh\z J ¥ : ;Zchkjkugh\ Zlug®zZ " hklzgzc f_fe_d_Iled mgb\_jkbl_lege
\ | jbgZjby®uf "bpbgz d¥Zkugu “hp_gle\ | jbgZjbyeufrZjugu dZg”"b”Zlu
“"hklzgzc 1_e HPDLO 5DXVKDQ #PDLO UX
M>D

J?AMEVL:LU IJBF?G?GBY MKH<?JR?GKL<H<:GGH=H
=?EVFBGLHH<HKDHIBQ?KDH=H KIHKH;: >B:=GHKLBDB =?EVFBC
@B<HLGUO

FmklZnbgF;, £\ g “bj_dlhphklZgZckdzZy glZkkeghh\zl_evkdzZy \_I_jbgZjgzZy
klzgpby nbebZez LHH ©DZaGB<B?

'm[Zdbjh\ F @d\g klZjrbc ij_ih~zZ\Zl_ev dZn_"ju \_l_jbgZjghc f_"bpbc
Dhklzgzolkghkm”ZjkI\uggngb\_jkbl_| bf : ;Zclmjkugh\Zz

@zjfz]zf[_lht L fzZ]bkljZzgl Dhklzgzbkdhkm”Zjkl\ uggngb\_jkbl_1 bf
;Zclmjkugh\z

>bZ]gha gZ ]_evfbglhau ijb “bagb “b\hlguo klIZ\yl dhfie_dkgh gz |
j_amevlzlh\ eZ[hjZlhjguo bkke_~h\Zgbc b "bZ]ghklbgq_kdbo ~*_]_ evfbglbaz
f_lh~h\ Z 1zZzd _ bffgheh]bq_kdbo j_Zdpbc dhk\_gguo f_Ih”h\ ;hevrbgklI\h ]_
iZjZablbjmxsbo m “b\hlguo \u”_eyxl \h \g_rgxx kj_"“m gq_dba ggam”~hgdh
ycpZ ebgbgdb b njzZ]f_glu |I_eZ qge_gbdb Ilhwlhfm ]_evfbglhdhijheh]bg_kdb_
yleyxlky hkgbfilg f_Ih~"Zfb ijb"bag_gghc *bZ]ghklbdb J_evfbglhah\

P_evx jZ[hlu y\behkv mkh\_jr_gkl\h\Zgb_ nehlZpbhggh]h ]_evfbglhh\hkd
kihkh[zZz ~bzZ]ghklbdb ]_evfbglhah\ < klzZlv_ hibku\Z_Ilky \Z ghklv ~bZ]ghk
bkke_~h\Zgby \ iZjZablheh]bb ey djfhribe¥fiiglhah\ g_eh\_dZ b "b\hlguo JZkd]
oh” ihklzgh\db hiulz ey bamqg_gby wnn_dIlb\ghklb mkh\_jr_gkl\h\Zggh]h kihkh][
]_evfbglhah\ jZajz[hlZggh]h khljnoDylbldZgZckdhc GB<K?2 nbe®ZBPZaGBkB?2 gZ
[Za_ DO ©:jfzg2 DhklzZzgZckdh]bhkldgzZckdhc h[ezZklb Ijh\_~_g ZgZeba gh\h]h
"bZ]ghklbdb \ kjz\g_gbb k h[s_ijbgyluf f_Ih"hf Nxee_[hjgZz Hij_~_e_gZ jhe
wdkihabpbb nehlZzpbhgguo jZklI\hjh\ gz ij_~f_| \uy\le_gby ybp ]_evfbglh\ K*_ez
hij_~_e_gb_ wnn_dlb\ghklE[hjlZagjgh]h mkh\_jr_gkl\h\Zggh]h f_Ih*Z "bZ]ghkl!
] _evfbglhah\

Dexg_\u_ kehAlZZ]ghklbdZ_evfbglhaunehlZpbhgguc f_Ihdthijheh]lbq_kdb_
bkke_"h\Zgby

@:GM:JE:J =?EVFBGLHAUGEBVFBGLHH<HKDHIBYEU
>B:=GHKLBD:E:M>@?L1E>B)MKIGE>:GM>UGSLB@E?J1

FmklzZznbg ; B\ ¥ ~ ©OZaA<B2@RK "h®IzZzgZc \_| jbgzpgufba jlI_m
klzgkZku nbebzéby dlhju

'm[Zdbjh\ @ £\ ¥d : ;Zclmjkugh\ Zlvg~hklzgzc f_fe_d_Iled mgb\_jkbl_1e
\ | jbgZjby®t "bpbgZ dzZn_"jZKfHduImruku

@zjfz]4f Ih\ L *: ;Zclmjkugh\ Zlugrnzhklzgzc f_fe_d_Illed mgb\_jkbl_lege
\_|_jbgZjbytg_ fZe rZjmZriel_ogheh]byku nZdmevfiZ]bdkdjZglu
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@ZgmZj lejekeg”_ ] _evibtglhaZjgha”u dhfie_dklu a_j@oZgkleme j
gtlb”™_e_jne “1g_ "bZ]ghklb®Zewu ]_evfbglbaZpby [ed1®ekd j g N
bffmgheh]b®guzZzdpbyezj Iled_e_ci?eklkj g_Jlea@®@yY u @ZgmZjezZjrZ iZjZablled
l[ejreeed _ | _legild]_g ]_evfbgll_j sr&ug "heu @pu Hujl & [ZeZiZ@lZj™u
"1lg_ ~N_g_ac*g”ekegr_K-g ku@ hjlz¥z pe "o Kh@Zg ]_evfbgll_j]l_ lejer_c
"bZlghklbdZeZmdu]ea]é~eke ]_evfbglhdhijhel®bayegll_me_j [heui I1Z[ueZ™u

@Hfuklu- fz&kzZlu ]_evfbgll_j~re ~"bZ]ghklbdZh2mlrapbhg”~u J_evfbglhh\hkdhibyeu
Inekle * lee”ejm [heui IZ[ueZZeZFZZf 1g_ "ZgmZj ]_evfbglha”Zjug Zer»gg Zem
iZjZablheh]by”r"Z "bZ]ghkddddbeum2«fZ-ua®ueds kbizZllZz¥g"hklZgZc h[eukwugu
“"hklzgzc ZmhZ$ugn@:jfZgR[ZaZkugh"Z"Z@8A<B2@RK nbebZeug@hklZgZzc
cA<K@af_ld_je _»-"_i riZj¥g ] _evfbglhaZZpZ]ghklbdZeZm"Nue ejee]lhkl=
Ibefreee]eg a_jlTreg 17 ¢jb[_g@hx "heu Zrieg »ree-d " gNxee_[hjgekef_g
kZeuklujZ hlujui ~bZ]ghklbdZfy@ 1"ekl= a_jll_m ZgZeblasase]_g =_evfbglle
THfujl &ZeZjug [Z[mreg nehlZpbhg”uyleg”*e_j wkihabpbyges Z@~Ze"u
= evfbglha”rZj?u "bZ]ghklbdZeZm"ujee] »g" i OfpZklujueZglrekeghkbefrege]ege
Zg@Zemugdjulug”™u ruZjueZg

G_J]-af¥f~Zj ~"bZ]ghklbdZ ]_evfbgll_j nehlZpokhgdhijheh]®geudl_me_j

7+(5(68/76 2) $33/,&%$7,21 $'9%$1& (" +(/0,17+2/2*,&%/ 7+(
0(7+2'6 2) ',$*1267,&6 2) +(/0,17+,$6,6 $1,0$/6

OXVWDILQGCRPBPWRU RI WHWHQE BYWHR W RYWDQDL WHVLHDWAKLFHWHULQD U\
EUDQFK [BJENK VFLHQWLILFQD/MWA WMNWHIDUFK

$XEDNLURWDQGLGDWH RNVFHMMHAHWQDRY GHEWXWPRAHQW RI YHQYHULQDL
RI .RVWDQDL VWDWH 8Q L% PpDV MUY DPRIG DIWHU

=KDUPDJDPEHWRDV® AU RI WKH IDFXOW\ RI YHWHULQDUMMPKHEREGRQH D
RI .RVWDQDL VWDIMPR HB® ID¥WHWULH\ % DLWXUVIQRY

'LDIJQRVLV RI DQLPDO OLIH RQ KHOPLQWKLDVLVY SXW FRPSUHKHQVL
ODERUDWRU\ WHVWV DQG GLDJQRVWLF GHZRUPLQJ GLUHRWYW PHWWKRIGIFYV
PHWKRG ORVW ZRUPV SDUDVLWHYV IURP WKH DQLPDOV HPLW DQWR Wt
WUDFW HJJV ODUYDH DQG IUDJPHQWV RI WKH ERG\ VHJPHQW¥ 7KHU
UHVHDUFK DUH WKH PDIQRP?WWKWR RV RR WGAND

7KH SXUSRVH RI WKH ZRUN LV WKH LPSURYHPHRMWIKR G/RH GO B M\WIRYVMR
ZRUPV 7KLV DUWLFOH GHVFULEHV WKH LPSRUWDQFH RI WKHLEBRDRQRVW
ZRUPV LQ KXPDQVVBQG DYHWPHD® LQ WKH FRXUVH RI WKH H[SHULPHQWDWL
DQ LPSURYHG PHWKRG IRU GLDJQRVWH 6VER WKHHO IR LSHVUKAL\D RI VO . & M WHOQMD \
//13© .D].5%,RQ WKH EDVLV RI WKH DJULFXOWXU BQVWRFILHW\RO$RBPIQD DR
5HVHDUFKHG DQDO\VLV RI D QHZ PHWKRG RI GLDJQRVWLFV LQ ARPSDUL)
J\AXOOHERUQ 'HILQHV WKH UROH RI WKH LPSDFW RI H[SRVXQH O0& R WRDQWL R
DUH GUDVZKHL@HILQLWLRQ RI HIILFLHQF\ RI WKH GHYHORSHG DGYDQFHG P

.H\ZRUGV GLDHERPWQWRRMWOLWLRBRREBHWWRRGLFDO UHVHDUFK

<\_"_gb_ m~r4dky mklZgh\blv \ha[m”bl_ey aZ[he_\Z

H~Aghc ba \Z°g_crbo azZz~Zq \_|_jbgZ@hc
iZjZablheh]bb y\ey_ Iky h[_ki_gq_gb_ gZ =\AhIDhl_evgbdh\ J]h\hjy h agZq_gbb *
ghh”rg_kdbo dhfie_dkZo [eZ]lhihéimgbyhkbdbghlf_gZe qlh ey hj]J]ZgbaZpbb mki_
abhguf aZ[he \Zgbyf < ihke_"~gb_ JEPuubk ] _evfbglhaZfb b g _"hims_gby aZjz
ke~“h\Zgby ih wibahhlheh]bb |_phibbglhyjlg_eh\_dZ b “b\hlguo g_h[oh”bfh ag:
eZidbd_ ]_evfbglhah\hphmjlglZzlih]lh j_aigB\bevgh ijbf_gylv f_Ih~u "bXXkegby
khiZlbebkv ;hevrbgkl\h bkke_~h\Zgbt_#eMjgllkhah\ IlhklZgh\dZ lhgghlh ~bZ]gkt
ij_~_e_gbx Db \bAh\hfm khklZ\m ]_4dvebgyhhah\ yley Iky gZgZehf \k~h p_ib ha
bf_xI [hevrhc kjhd ~Z\ghklb AZ wlhjhlibljbédvguo f_jhijbylbc
"ey e_q_gby b ijhnbezZdlbdb iZjZablh\ djmeghMozZ]ghklbdb ]_evfbglhghl\zZkhljm~*
jhl]Zlh]h kdhlzZ klZeb bkihevah\Zlvky fij_nbjeghZezZ ©DhklZgZckdZy GB<K? jZajZ]
rbjhdh]h kdljz ~_ckl\by dhlhju_ frhkébjr_gkl\h\Zgguc kihkhg]ghklbdb ]_ev
kms_klggh ih\ebylv gZ I|Zdkhghfbfjpgkldaht djmigh]lh jh]Zlh]hlZ{hhihZ ~ey
kljmdnjm b gbke_gghklv ]_evfblglgh\ \bam gby ~Zgghlh kihkh[Z \uihegyeb gZ [Za
\h”q_kdbo ohayc®&l\Zbeh\Z gh_ agZq_dgb:jf¥xg2 DhklZgZckdh]lh jZchgZ DhklZgZc
gZkhysbc fhf_gl hi\h~blky b "bZ]ghkdBd&lb
]_etbglh\ "b\hlguo k ihfhsvx dhlhjhc gZf
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FzZl_jbzZeu b f_Ih”u ghc ijh[u ycpzZ fgh]bo \b~ h\ g_fZlh™ b p_k

JZajZ[hlZgguc mkh\_jr_gkl\h\Xlgigw& x| gth\_joghklv Q_jfbag ijhkh
kihkh[ "bZ]ghklbdb ]_evfbglhah\]djmediglihcjbeb kibjZevghc i_le_c ~bzZf_Iljhf
Ihlh kdrdZdexqgZ_Ilky \ ke_"mxs_flh*rexfijbgbfZxl Ijb dZieb ih\_joghklghc ie_gdb
Ilh\e_gby jZklI\hjz [ueZ \aylzZz \W~KIl bahf_szZxl bo gz ij_"f_lgh_ kl_d&hu G_ ¢
\_gguo khe_guo \h~hzfh\ DhklzZzgzc\dhdzZigb ihdjh\gufb kl_dezfb ijhkfzZljb\Z>
eZklb >ey bkke_"h\Zgby [ueZ \aylZ bl Zhbda Xéduf m\_ebqg_gb_f fbdjhkdhiz ijb h
eguo \h~hzfh\ DhklZgZckdhc hta[ejhkldh ghf \gba dhg”_gkZlhRQbkeh
Khegh_ Mamgdhevkdh]h jZchgZ b ha[gZjMjdgguo ybp dzZ ~h]lh \b”rZ ] evfbgl
DzZfuklbgkdh]lh jZchgzZ lehlghklv \h*lj_bad@ibyokihti\Zzxl F_Ih” Nxee_[hjgZ
ha_j hij_~_eyeb ~_gkbf_Iljhf dhbkhjZzyjbkhlglyxl 7~ey ~bzZ]Jghklbdb g_fzZlh~*hah\
\beZz d] ha_jh Khe _gh_ b l@ad¥_  p_klhr"hahZ”eb “\Zqguo djhebdh\
ha jh Hjdzr < wlm \h*m ~h[Z\eye K[l bg bbb @
jZ1Z k\bgph\h~y iehlghklv jZklI\hjzZ ~h J_ameviZlu b h[km ™ ~_gb_
d] f >Zgguc jZkl\hj] ahilveab "E2yggZ >ey ijh\_"_gby KkjzZ\gbl_ekgoh bk
elmzih ZgzZeh]lbb k f_Ih~"hf Nxee_YBJBZ k h[s_ijbgyluf nehlZpbhgguf f_Ih~hf
>Zgguc f_Ih™ aZzdexqgZ_lky \ keldNmxsbf mkh\_jr_gkl\h\Zgguf gKfjthfkidhjh
ebkbjheh\luc iezZklfZzkkh\uc beb kl_deetygguicdhfm bkke ~h\Zgbx [uemmlIhh™\_j]g
klZlZzggbd _fdhklvx fe ihf_sZxl ijh[mijh[u n_dZebc hl Jheh\ djmigh]h jh]ZIt
n_dzZebc fZkkhc ] b ihkl_i_ggh *“h[zkeywk gz ij_~f_I \uy\le_gby ]_evfbglhah\

fe gZkus_gghdkliI\hjz gzZljby oehjmwtY_ wdki_jbf_glzZ jzZajz[hlZgguc jZkl\hj [
ijb Iszl_evghf jZaf_rb\Zgbb \alek®p kmé&h\gh h[hagZq_g dZBhec gZy \h"Z ba
ghc iZehgdhc <kieulrb_ djmigu_ gdkkdmwguo \h~ h_fh\ k ~h[Z\e_gb_f khel
kjzam m~Zeyxl Z \a\_kv n_dZebc nobpMjmxd\BgpZ bgZkus_gguzZklVhj ih
Aim]lhc klZdZggbd q_j a g_j Z\ s \Z lblgthc kheb Ilhemqg_ggu_ j _ameviIZlu ij
g_®dh_ beb dzZijhgh\h_ kbl_gdh k ~bgt_\jhZ[ebp_
yq__d ff <h \j_fy hlklZb\Zgly gz

LZ[ebpZJ_amevlZlu dhijheh]bqg_kdbo bkke_ "h\zZgbc

< <hajzZklgZy ]jmijibhah bke_* <uy\e_gh <uy\e_glh >bZ]gha

i ]heh\ j jhf < jjhf <
L_eylz ~h f_k G_hZzZkdZjb"Hh
L_eylZ kf_k G_hZkdZjb"ha

DzZd \b~gh ba IZ[ethpZjm _gu ycp*h f_k b Jheh\ I_eyfl k k ihfhsvx
gfzlh"u 1HRDVFDULVYLWXORUXP \jZj(BpZn @Z¢ebal_jgZy hkh[_gghkd¥ g_hZk
hi Jheh\ I_eyl ]Jheh\ I_eyl ~h f_kbrhazZ]ldjmighlh jhlZlh]h kdhlZ ijb ~bZ]gh
eh\ | eyl kf_k Kk ihfhsvx jZklI\hjzZ <ybey Iky yq_bklZy kljmdIimjZ kdhjemiu ycyg
\ ijh[Zo n_dZebc hIN I]egh Jheh\ |I_ejpblk

Jbk Ycph 1HRDVFDULVY YLWXORUXP
>eybamqg_gby \ebygby wdkiHd@bphbjaeh gZzkus_gghlh jZkl\hjz ih\Zj_gghc Kkl
pbb gz ij _~f_ 1 \uy\e_gby ybp iZjZabih\fdjmim Nxee [hjgZ Ilhema@anudxuu j
ghlh jh]Zlihlh kdhlZ [ueb \aylu ijh[u nijllZeébgu \ 1Z[ebp_
kthighr_gbb ] d fe jZajzZ[hlZggh]h jzZkl
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LZ[ebpZHij_~_e_gb_ wnn_dIb\ghklb wdkihabpbb jZzajZ[hlZggh]h jZklI\hjZ
kjz\g_gb_ k gzZkus_gguf jZzklI\hjhf ih\Zj_gghc kheb

Wdkihabppy<u”_e _gh yhp \<u”_e_gh ybp\
fbg jZkI\hj < rl jZkI\hj < rl

Ba IZ[ebpu \brgh qlh wdkihabpby \

hiul_ khklZ\beZ fblg bdhn Ebl_jzZImjz

\Zeb dhebqg_kI\h ybp ] _evfbglh\ \ dZieyoRih\ph\: : Kfbjgh G I1Z\eh\Z
\_jaghklghc ie_gdb jZklI\hjZ Ba ebggGo<tZ[ZzjZablheh]bF :]jhijhfbanZzl

pu ke_"m_I qglh gZb[hevr__\hdlybpg_Kkl

]_etbglh\ djmigh]lh jh]Zlh]h kdhlgdZ [ueh h[:d[Z_\ F R "wdh\ : :Dhkfbgdh\
jm _gh ijb wdkihabpbb b fobgml GGR dzZdjZjZablheh]by b bg\Zabhggu_ [he_
[hev_c ihdZaZl_ev \uy\le_gguo ybp igmd\glgub Dhehk =K
jZajzZ[hlzZgghf jZkI\hj_ 1zZd gZzZijbf_j ijb wdld[Z_\ F R <h”~ygh\Dhkfbgdh\
ihabpbb fbgml dhebqg_klI\h h[gZjm > G@Quobybjp ih” j N :d[Z_\NZjEaRheh
khklZ\beh rimd\ Ih \J fy dZ&kd&Zev ]J]by b bg\Zabhggu_ [he_agb Fb\hlguo
guc ihdzZazZl_ev gZkus_ggh]lh j\ZklghjzDhkhk K
ghckheb [ue ijb ikadkbb fbgml b
khklz\be rimd ybpvibglh\ 5HIHUHQFHYV

LZdbf h[jZahf ijbf_g_gb_  7~Zggh]h6KHYFR¥ 6PLUQ@RY3DYORWD+
mkh\_jr_gkl\h\Zggh]h ~bZ]ghklbqg_kdBDDkMKORIBSIUD RSURPL]GDW
[Z bkke_"h\Zgby ikew&h\Zgb_f \h~u ba $NEDBIBK 9RG\D@PRY .RVPLQNRY
_K_kl_gguo khe_guo \h*hzfh\ k "h[Z\e_db_EGRIDUD]LWROIRIJYDDLRERUOH]QL
gbjzlzZz k\bgpz ihalhey | mf_pwablv BRI YRWQ\RORV 6
gb_ hdjm Zxs_c kj_"u "ey ihenghhkgby iehl $SNEDH&HWIRG\DQRY¥ .RVPLQNRY
Ib jZklI\hjZ ddkfihevam_Iky f_gvr_16dhL GWBDUD]JLWRORQMD]LREGRUOH]QL
elm_kI\h kheb gbljzlZz kklybmadINZI_ ]JKLYRWQ\VRORYV 6
jbZegu_ azljZlu Z 1Zd _ mki_glgkdb "bZ]
jh\Zlv ]1_evfbglhau djmigh]lh jh]Zlh]lh kdhlz JZ
[hlZ \ ~Zgghf gZijZz\e_gbb [m”~_Il ijh*he _gZ

K\_~_gby h[ Z\lhjZo

FmklZnbg ;ZlujZgnZnbdh\bf§hdlhj \_I_jbgZjguo gZmd A"ED&lKgZzgZckdZy
gZmgbhkke_"h\ZIl_evkdzZy \_l_jbgZjgZy klZgpby? nbebzZezZ LHHDHRKKDZALB<B?2
me >meZlh\z Il_e HPDEDW\UZKDEBK

:m[Zdbjh\ FZjzZl kwBddh\kkqdZg”~b"ZIl \_I_jbgZjguo gZmd klZjrbc ij_ih"Z\ZI_
dZn_"ju \_Il_jbgzZjghc f_"~bpbgu DhklzZzgZckdh]lh Jhkm~Zjkli\_gghlh mgb\_jl

;Zclmjkugh\zZDRhklZgZc me FZydh\kldRhDXE D NBPU RY D IUX

@zjfz]zf[_Ih\ :azfzZl Lhd[_j]_ahXBhkljzgl dmjkZ nZdmevl_IZ \_1_jbgZjbb

I_ogheh]bb "b\hlgh\h”klI\Z DhklZgZckdh]h ]Jhkm~Zjkl\_gghl]h mgb\_jkbl
;Zclmjkugh\zZDhklZgZc me FZydh\kdiP]D LD P DW# P D IUX

FmklZnbg ;Zluj"Z®mmZnbdh\bg_I|_jbgZjbyeufugu "hdlhu ©ZaA<B2@RK
©hklzZzgZc \_|_jbg2Zjeyufba_jll_m klZgkzZkluebZe2@dbj_dlhju >mezZbh\ ke c
I_e HPDLO EDWLQIKBQU X

'm[Zdbjh\ FzZjzl @ZdkuewdhlhbjbpgZjbyueufugu dzZg”*"b”Zlu : ;Zclmjkugh\
Zlug™® "hklzgzc f_fe_d_Illed pkdpb\le \_|_jbgZjbyefu "bpbgzZ dzZn_"jZkzMgu
h@&uImruku FZydh\kdbckd ¢ WDHPDLO DXEDNLURYBP #PDLO UX

@zjfz]zf[_Ih\ :azfzl Lhd[_j]_ah\phcImjkugh\ Zlugrzhklzgzc f_fe_d_Il-d
mgb\_jkbl lege | jbgZjbylg_ fZe rZjmZr¥eul _agheh]byku nZdmewvl_ l«gmjk
fZ]lbkljZzglu FZydh\kedrbk«d c HWDIDQDPDW #PDLO UX

OXVWDILQGRFWRU RI YHWHULQDU\ 6FLHQFHV 'LWHRAMARW FKI YeH R\HW D
VWDWLRQ 2 EUDQFK //3 © .DIDNK VFLXWH B LFVIMP® WIH VWD U F KX GDMRYX\D
PDLEEDWIV\UJKDQ#LQER[ UX
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$XEDNLUR¥DQGLGDWH RI YHWHULQDU\ 6FLHQFHY VHQLRU OHFWXUH!
RI .RVWDQDL VWDWH 8QRARMUMWNDR DADVWNXUMHPDIRREBNLURYBP #PDLO U
=KDUPDJDPEHWRBVWHWKRI'FRXUVH RI WKH IDFXOW\ RI YHWHULQDU\
EUHHGLQJ WHFKQRORJ\ RI .RVODRBDE HBWBHDH VXU W HIRWL W. R VOMDRIYDAN \ VW L
HPDLWMIDPDW# PD IUX

M>D

KJ:<GBL?EVGU? F?LH>U E?Q?GBY D?J:LHDHGTXGDLB<BL: M DJ
JH=:LH=H KDHL:

;Zcd_gh\ F Ld\g "hp_gl dzZn_"ju \_l_jbgZjghc f_Dblbhazbkd

JhkmA2ZjkIN_wagmgb\_jkbl_I bf : ;Zclmjkugh\Zz

@zZdmih\z KzZ]lbkljzgl Dhklzgzblkcdlhkm”~ZjkI\ uggmgb\_jkbl_bf
;Zclmjkugh\z

< "Zgghec klZlv_ jZkkfhlj_qgu wlbheh]bqg_kdb_ nZdlhju \haghbd
d_jZlhdhgtxgdlb\blZ m djmigh]h jh]lZlh]lh kdMNZ ebq_fadf D_jZlhdhgtxgdlb\blu
\klj_gzZxlky \ jZaebgguo j_]lbhgZo DZaZoklzgz \\IthkqEg&ckthc h[eZklb

DhklzgzZckdh]h jZzchgZz

Debgbqg_kdbfb ijbagzdzfb azZ[he_ \Zgby yleyxlky kbevgh_ ke _ahl_q_gb_
d_jZlhdhgtxgdlb\bl 1Zd"_ \hagbdZXlhljhggh_ azZ[he_\Zghb

Wnn_dIlb\hklv f_Ih~h\ e_q_gby hij_~_eyeb ih j_amevlzZIZf kgb _gby
\hkiZzebl_evguo y\e_gbc ihdjzkg_gb_ hl_gghklv [he_ag_gghklv [e_nZjhk
bkq_agh\ _gby debgbqg_kdbo ijbagzdh\ d jZlhdhgtxgdlb\blh\ b iheghl]h
\ua”“hjh\e_gby “b\hliguo bkqg_agh\ _gb_ijbagZdh\ \hkiZe_gby dhgtxgdlb\u

FZl_jbZehf bkke_"~h\Zgby ihkem be Jghcguc wdkkm~Zl hl [hevguo d_jZlhdh:
dhjh\Fbdjhkdhibq_kdb_ bkke_~h\zZgby fZadh\ ihdZaZeb qglh ih \k_fm ihex aj_
gZlex"ZebKbdjh[u hkgh\gmx fZkkm dhlhjuo khklZ\eyeb dhkiddnbehdhgfdib b
klj _ilhdhddb jzkiheh]zZ\rb_ky \ \b®»_ h”bghgguo de_Ihd beb dhehghbc

ljhnbezZdlbdZz d_jzZlhdhgtxgdlb\blh\ m \ajhkeh]h kdhlZ "he gZ [Zabjh\
ijhly” _gbb dhfie _dkZz hjl]Zgbadmykgd\h gguo b ki_pbZevguo ahh\_| _jbgZjq
f_jhijbylbc gZijZ\e_gguo gZ kh[ex”_gb_ ahh]b]lb_gbqg_kdbo ghjfZlb\h\ kh*_j Zg
"b\hlguo ih\ur_gb_ h[s_c g_ki_pbnbqg_kdhc j_abkl_glghklb hjJzgbafz b
iZlh]_gghlh \ha”~_ckl\by gZ dhjh\ jZla&bgyuloelc Z 1Zd°_ gZ ijhnbezdlbd
ljZz\fZlbafz

Dexg_\u_ keh\zZz d_jzlhdhgtxgdlb\bl djmiguc jh]Zluc kdhl e_q_gb_ ijhnbe

&203$5$7,9( 0(7+2'6 2) 75($70(17 2) .(5$72&21-81&7,9,7,6 $
&$77/(

%D\NHQRY WKH FDQGLGDWH RI YHKMH DVYRE L VWIHH ®F B MOBVR LP R G IY FHIVOH
.RVWDQWDWH XQLYHUVLW\ RI $ %D\WXUV\QRY
=KDNXSRYDWKH XQGHUJRRDWRRWBWH XQLYHUVLW\ RI $ %D\WXUV\QRY

,Q WKLV DRWLFIOHVMW LIRPW RIHQRES728&21-81&7,9, DWWWOH WKHLU PHWK
WUHDWPHQW DUHSBRQMLGHUHBBHHW LQ YDULRXV UHJLRQV RI MDYDNKW W D C
UHJLRQ RI WKBURDWDQD\

&OLQLFDO V\PSWRPV RI D GLVHDVH DUH VWURQJ GDFU\DJRJX
(5$72821-818&7,DOVR DULVHV DV VHFRQGDU\ GLVHDVHYV

(IHIHNWLYRVW RI PHWKRGV Rl WUHDWPHQW GHWHUPLQHG E\ UHVXO\
SKHQRPHQD UHGGHQLQJ SXIILQHVV PRUELGLW\ WR WHUPV RRIGLVDS:
(5$72&21-8187,%7FOLQLFDO UHFRYHU\ RI DQLPDOV GLVDSSHDUDQFH RI \
FRQMXQFWLYD

$V PDWHULDO RI UBWHDIP¥&DSXUXORRN B DBRQRDNWWLY LW\ FRZV OLFUR
UHVHDUFKHV Rl GDEV VHUYHG VKRZHG W K DR\L FRUR B\ 2K HPIG ERAOML ZDR VH
NRNNRY\ IRWPBK\OBEOBFWXW VWUHSWRFRFFL ZKLFK ZHUH VHWWOLQJ GR?Z
FRORQLHV ZHUH REVHUYHG

3UHYHQNRODWRFRQMXQFWLYLWLY DW DGXOW FDWWOH [KRNV WKR EH
RUJDQL]DWLRQDO DQG HFRQRPLF DQG VSHFLDO JRRYHWHULQDU\ HYHQ
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VWDQGDUGYV RI WKH FRQWHQWYV DQG IHHGLQJ RI DQLPDOV LQBQHDVH
RUJDQLVP DQG GHFUHDVH LQ SHRENRBRHMIFULRIDFMWFWRQYDWRUV DQG D
SUHYHQWLRQ

H\ZRUGV NHUDWRFRQMXQFWLYLWLY FDWWOH WUHDWPHQW SURSK

1J1:J: F:E D?J:LHDHGTXGDLB<BL1G ?RSEMKLUJF:EU
$>1KL?J1

i_jeel_og €ZeznNZ @43z fZe d_jZlhdhgtxgdIbinmugrZmZzdlhjeZjuguk _[_il_je
&jZklujue”™u D_jZlhdhgtxgdIbWd@&lZggu [Zjew®w Zmf@Zjug"Z khgureg”_
"hklZgZc h[eukughklZgZc Zm"rZg~hrZjug”™Z d_a”_k_"e

"ZIllu "ZkZmjZnmtg B &[BZjru- ~hf[u¥nmu Zmjm~diebgbdZelu e]se_je [heui
[Z[ueZ™u khgu&ZbzZzjd_jzZlhdhgtxgdlb\@lkufrZ Zmjm j_leg”_ iZc"Z fthegnu f

?2fA _mAelbefregetitek]| jeg “elX[ugm»jdgekl jegk»f g~ mdlby ke [hcugrZ
Zg@Zr"u @azZjm ~h¥%hu Zmujkugm [e_nZjhkizaf d_jZlhdhgtxdellybod Be u
[_e]*e_j*gh¥emulg EZe”ulheu©debgbd®&d minu

D_jzZlhdhgvxgdlb\bli_g¥ogkjpujezZjrZg gugfd> wdkkm”Zl a_jll_m fZl_jbZeu
[heui |Z[ue™u Fbdjhkdh[jew dsjm r_]eg”_ fbdjh[lZ|CZeégu ~Z¥ug~ugu
fbdjhkdhibyedrjk_ldere »k _lle 2~ZjZ “ZkmrZ g @I hjgZe@kg g_Jl-aje_fiog
dhddlu nhjfZz&uZnbezdhddlZjg_ klj_ilhdhddI@gZ"u

?j_k_d fZze~ZjtlujZlhdhgtxgdlb\bleg Ze?ug Zem fZ&Zgrujmag_ d-i
[Z¥m "~y ahh]b]b_g@eghjfZIb\l _j~e BZ Mz [BullZe¥g fcufrZKklujmrue@
rZimZrue@ “'g_ ZjgZcu ahh\_| _jbg®jb¥ZeZieZ] d_r _geg_ g_Jea”_emejetbek I
@GharufurlZjru- kbuje2Z iZlh] _g®™Ne_jegt »f g m*»g" hj]Zgbafdeeiu ki_pbnbd&@&eu
_f_k j_abkl_gllees]hgZjeZmu khg&Xlgj ljZz\fZlbafgeZe®ug Z&m

G_lead¥f~rZj djZlhdhgtxgdlb\bl @jpz fZe _f~_m Ze~ug Zem

+
+

< \_l_jbgZjghc hnlZevfheh]bb \t ;bheh]lbqg_kmdbdlhju \dexqzx!|l \ k_[y
e_q_gby d_jZlhdhgtxgdlb\blh\ ihk\ys]jb[u ihiz*Zxsb_ \ ]JeZa khdgg "RI g
rh_ dhebqg_klI\h jZ[hl b d gZklhys_frguf dhjfhf [ZdI_jbb “~bieh[Zpbeeu ebqgbgc
ij_"eh”_gh fgh _kI\h kj_~kI\ f_lZz*hYiheh\haj_eu_ fuhjl_eyabc Z 1Zdjhnfbd
ibb jZzaebqgh]lh ozZjzdhglk gghhklZlhcehjm ihklhyggh h[blZxsmx \b\ddegtxgd
wm_dlb\gu b g_ iheghklvx m~h\e_I\hghf f_rd_ gh \vuaulZxsmx aZ[he_\Zgb_ lhe
j_[ghklb ijhba\h”~kI\Z IThwlhfm jZajzijb kgb _gbb j_abkl_glghklb hj]j]ZgbafzZz mf
\g_4_gb_ gh\uo ij_izjzIh\ b f_Ih~h\ Ir_gbb kh”~_j Zgby ebahpbfzZ \ kdhlkbghc "b”*
[heguo “b\hlguo yl\ey_Iky ZdIimZe > Kk @
djZcg_ g_h[oh~prifz\e_gb>fk @ M \k_o [hevguo “b\hlguo i_jdbfb deb

D_jzZlhdhgtxgdlb\bl \hkiZze_gb_q_#bfb ijbagzdzfb azZ[he_\Zgby yleyeb
dhgtxdl\u b jhlh\bpu JeZazZz ijhy\ey . kbeyh_ ke _ahl_gq_gb_ b kizZafzlh_d d_
ij_bfms_kI\_ggh ihfmlg_gb_f batyadhgtxdh\bl 1Zd"_ \hagbdzZ\lhjbfdgh_aZz
[hevx b ihdjZzkg_gb_f ]Jezaz [he_\Zgby

D_jZlhdhgtxgdlb\blu jZl&kWw\¥ j_ D_jZlhdhgtxgdlb\blu \klj_gZxlky \ jZe
améXxl \ha” _ckl\by f oZgbq &bk elbguo j ]bhgZo DZaZoklzZzgz \ Ihf gbke_ &
dbo obfbg_kdbo [bheh]bg_kdbo nzZdlAiBEctkdhc h[ezZklZdZckdh]h jZchgz ]~_ fu

Df _oZgbq_kdbf nzdihgBhkyl [jZ\ijh\h~beb k\hb wdki_jbf_glZewegth bk
fbjh\Zgb_ bghjh~rgufb | _ezZfb jzZg gbygby b
dhgtxdl\u az\_jgm\rbfbky \ dHotZgd Wdki_jbf_glZevgu_ bkke_ _~h\Zgby gZq
guc f_rhd j_kgbpzZfb \u\_jgm\rbfky K jmvm lhrz \ @HHm "t Dh&gZc
beb az\_jgm\rbfky \gmljv \_dhf g_KkfdithiZzgbchgZ DhklZgZckdhc lhfeZklb
\ db " > Kk @ mArmazgbfzZz_lky \ujzZsb\zZgb_f djmigh]h jh
D obfbg_kdbf nzZdhjEfihie_gb_]4adhh kdhlZ fykhfhehqggh]lh gZijZ\e_gby q_
[hevh]h dhebqg_kI\Z zZffbzdZzZ \ ibélwh N_lgjhc ihjh~u ih]heh\v_ khklZ\eyhl 1h

jmfuo ihf_s_gbyo iueb k obfbg_kdbhéb \_Jheh\ djmigh]lh jh]Zlh]l]h kehiZ b fh
s_klzfb ijb ih]jmad_ b \u]ljmad_ m~”gyjddfbc Jheh\u
Aufz iueb g_ijZ\bevgh_ ijbf_oZikb_ e_d >Zggh_ ohayckl\h y\ey]Hhke meZ
\_gguo kj_"kI\ guf ih bgn_dpbhgguf aZz[he_\Zgbyf
Dnbabq_kdAdlhjze \ukhdmx |_f >ey bkke_ _"h\Zgby [uebah\Kigev
i_jZlppm Z ]JeZ\guf h[jZahf baJulhqgmhehkRhBJK \ \hajZkl_ hl ~h e_I dhlhjuo |
g_gmx jZ"bZpbx hkh[_ggh jZgg_c” _éb&bdzx ~\_ ]jmiiu ZgZeh]h\ dhgljhevgZy
meviljZnbhe_lh\uc ki_dlj hiulgZzy ih “b\hlguo \ dZ *hc ]jmii_ M \k
"b\hlguo d gZgqZem e_q_gby debgbqg_kdZy
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djizlhdhgtxgdlb\blZ [ueZ \ujZ'_@Z \ ijMu\Zgb_ nbabheh]bq_kdbf jZkI\hjhf

dh\hc kl_i_gdblf_gZebkv [e_nZjhkiZaf ghe_JeZagmx |_ljZpbdebgh\mx fZav ijb ihi
ath_g gb_ \ujZ  _ggZy ]bi_j fby dhgtklgdéygghc iZehgdb azZdezZ”u\Zeb \ gb
\_d b kde_ju Jhlh\bpZ klZez ihfrdllggtitrgdib\Zevguc f_rhd jZazZ \ kmldb \

k_jh[_eh]lh p\_1Z ih\_joghklv _ jhfueZ r] ~h ihegh]h debgbqg_kdh]h \ua”“hjh\e_
ohzlZzy M \k_o “bl\hlguo J[ue ihklZMenggr _gb_ h[s_]h khklhygby mwlhlk\hlguo
"bZ]gha ]Jghcguc d_jZlhdhgtxgdlb\bl]jmiiu hif_qZehkv gZmldb < wlb kjhdb
<l _q_gb_ hiaZZ b\hlgufb \_eb IsgZZ[ex"Zehkv mf_gvr_gb_ dhebq_kI\Z keba
| _egh_ gZ[ex™_gb_ Ijb wlhf h[jZsZdhh\ogpguo bkl _q _gbc gh ]bi_j fby dhgtxgd
fzgb_ gz baf_g _gby kh klhjhgu kebablkd hkch djjhgyeZkv
ehdb ]JeZzaz b jhlh\bpu Z 1Zd°_ ¢H kjhdb GiZa kmldb ihke_ gZgZezZ e _q_gt
jhle _gby <k_ baf_g gby nbdkbphzZebhdtxayi\z \ _d hklz\Zezkv ]bi_j fbjh\Zggh
kbeb \ "mjgZe b hl _gghc ;e _nzZpghHkihlkmlkl\h\Ze Dheb
Wnn_dlb\hklv f_Th*"h\ e_q Ny hig Klh bkl _gq_gbc j_adh mf_gvrZehkyv
eb ih j_amevlZIZf kgb  _gby hEKéjuo \hk D kmldzf bkl _q_gb_ ba jlkza ij_d
| eguo yle ghbc ihdjzkg_gb __ hlsdgthkdv 1bi_j fby dhgtxgdlb\u hkeZ[ \ZeZ
[he @ gghklv [e_nZjhkizaf b | kighdghhgidke hkv ijhk\ _le_gb_ jhlh\bpl ih _ i
g_gh\_gby debgbq_kdbo ijbgglhdh\n_fbb >Ze__ ijhbkoh”beh ihkl_kZggh_ jZI
dhgtxdl\blh\ b ihegh]h debgbq kkdh]kRu\Vigb bgnbevljztdhalhjh _ iheghklvx
jh\e _gby ‘“b\hlguo bkq_aghjbagdzdhWaz\ jrZehkv d kmldzf
\hkZe gby dhgtxgdlb\u M \k_o b\hlguo ijb hkfhlj_ i _j _~g_c
| _j\Zy ]jmiiZ dhgljhevglzafebpz dzZf _ju b ]Z"m ghc h[hehgdb [hevgh]h JeZe
eq_gb_ d_jZlhdhgtxgdlbgthliZ IjZpbd g4m b\ZeZkv _]ldzy hize_kp_gpby dzf_
ebgh\hc fZavx 1_j_» ijbf_g_gb_f hklggldpth]MjZghd [ue g_ kdhevdh kg~ g gh &
e _g_gby h[eZklv ]JeZaZ [hevguo “bl\lglbgyuo]hkhdjZkdb g_ [ueh \uy\e gh
limii ih~*\_j]Zeb ImZe_Im m~Ze_gb_ wdkkm~zZlz

L4iebpzZz J _ameviZlu e _gq_gby d_jXghdbgilZz | IjZpbdebgh\hc fZavx

<b~” >bZ]g E_q_g Bkot
"b\hligh]h
Dhjh\z =ghcguc MZe gb_ wdkkm~zZlzZ| <ua“hjh\e_gb]|
]h~z d_jZlhdhgtxgdlb\f \Zgb _ nbabheh]lbg_| gZklmibeh q_|_a

jZklhjhf gZg_k_gbhc n"g_c

X _lizpbdebgh\hc fzZdb
Dhjh\z =ghcguc me ijb ihfhsb kl_dey
lh~z d JZ|hdh9thd|b\b||Zehqdb aZdeZ”u\Zeb

gbc dhgtxgdlib\Zevgu

rhd jZzazZ \ kmldb \

Dhjh\z =ghcguc
1hAZ d_jzIhdhgtxgdib\pi!

<lhjzy ]jmiizZ ulgiZzy IZ[ebpz Jh]h\bpZzZ hklzZz\ZezZkv “bnnmagh ihfmlg_\r
J_ljh[mev[Zjgh_ \\_~_gb_ gblhdkZz hNfrlgz&x __ i_\_joghklgZy \ZkdmeyjbaZp
fe gz dfZkku “b\hlgh]ihrghdjzZlghJZa\blb_ i_jbdhjg_Zevghc bgt_dpbb khk

©Gblhdk a \\h~"beb \ ijhkljZgikBh jlAakh g_agzZgbl_evguf b hlf_gqZehkv \ \k
"_wmh_ ihaz”b ]JeZagh]lh y[ehdZ \ h[eZ&tthdeZ2ajhg\hc ihehkdb ih djZx ebf[Z LC
guo furp bgljZhj[blZevghc “bjh\hc dedhygZmb g ~ eb e _q_gby hkeZ[ \ZeZ ]bi_
\' "\mo lhgqdZdk_j_"bg_ h[eZklb \_joogdhbgtxghiNlu \_d bkl_g_gby iheghkdvx ij_d

gb g_lh \_d sZebkv Bgl_gkb\ghklv ihfmlg_gby jh]lh\b

AgZqgbl_evgh e_]gq_ ijhl_dZeh azphfe gswgBkv hkh[_ggh ih i_jbn_jbb
m “bl\hlguo hiulghc ]jmiiu e_q_gb_ dhlGjio kmldb Jbi_j fby dhgtxgdlb\u \_d
ijhA\h~behkv j_ljh[mev[Zjguf \\_*_gb_kn&iGib\ZeZ gZ[ex~Zehkv ihegh\e _ijhk

lhdkz a ljb wlhf memqgr_gb_ dis _jimh\bpu ih i_jbn_jbb

khklhygby b ibs_\hc \ha[m”~bfhklb m “b\Hdgbgbqg_kdh_ \ua”“hjhle_gb_ “b\hlg

hif_gZehkv m _ gZ kmldb ihke_ gWigkegtZzc eljmiiu k iheguf Zghklel_gb_f

g_gby ijhgZqgghklb jhlh\bpu gZklmiZeh gz kmld
GZ kmldb mf_gvrZehkv kebgpbhkibhb g_ khijh\h ~Zehkv iZlheh]bqg_kdbfb

Jghcgh_ bkl_g_gb_ ba [hevgh]h J]éZazZgbywib d j ~g_c dZf_ju ]JeZaZ b jZ"m
dhgtxgdlb\u b [e_nZjhkizZzaf hlkmlkhhpeheghb
=bi_j fby dhgtxgdlb\u \ d khojzZgyeZzZkyv
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jZgvr_ q_f ijb bkihevah\zZghd JeZzaghc Ebl_jzZImjZz

|_ljZpbdebgh\hc fZab Nhfbg D : HnlZevfheh]bykhmqg_[ ih
D_jZlhdhgtxgdlb\blu dZd ijZ\be[lb_ ¢y \mah\ D : Rhkhbgz B&a~": ]h

ex*"&Xlky m \ajhkeuo \ukhdhijh"mdlIb\ghfd adi| + k

jh\  Ijb azZ[he_\Zgbb JeZza m dhjh\ kgb Z Kk¥ gh\ ; K <_ligbhgZobjmj]by

ief ggzZy p_gghklv mf_gvrZ_Iky m~hidgdhb 4tpty b hnlZzevfheh]by mqg_[ ihkh[b_

jhKu \mah\ ; K K_f_gh\ ¢ Kl_dhevgbdh\
< kj_"g_f i_j_[he_\rbo Vibl <ukhpdbEhkd\Zz Ba~"Xjbklt +

guo dhlhju_ g_ ih”\_j]Zebkv k\h_\j ki_gghfm

e q_gbx hklzZxlky ke_iufb LZdbo “b\hlgu&#\Zz _gdh B ? H[sZy \_Il_jbgZjgZy

ihMN_j]Zxl \ugm™~_gghfm m[hx obmjlby mqg_[ ihkh[b_ ~eB \fhathh
LZzdbf h[jZahiffhnbezZdlbdZzjzlh_ °~_gdh K ;jEZIxoZ Fhkd\Z B&”:]Jhijh

dhgtxdll\blh m \ajhkeh]h kdhlZ "~he gfbqdZab + k

jh\Zlvky gz ijhly " _gbb dhfiel@bZ hj

aZpbbpbohayckl\_gguo b ki_pbzZédvhuo ah 5HIHUHQFHYV

jbgZjguo f_jhijbylbc gZijZ\e_ggew gZ kh[ )RPLQ$ 2IWDOPROR/HBMRVRELH

A _gb_ ahh]lb]lb_gbg_kdbo ghjfZlb\h\ KhOWpXZBby$S JRPLOQRVNY,DGY¥R}IJURR

b dhjfe_gby “b\hlguo ih\ur_gb_ h[sP&GP W Y

i_pbnbg_kdhc j_abkl_glghklb hj]jZgbafz b kKghPHQRM 9HWHULQEKWUQRUDIL\D

*_gb_ iZlh]_ggh]h \ha”_ckl\by gZ dRPWRSZHGRN\IDOPRXRHEIRVREGE\D

ebgguo \ha[m~bl_e_c¢ Z 1Zd _ gZ ijhmpldpadmHPHQRY$ 6WHRRRRY,

ljz\fZlbafz 9LVRFINRMNYPGY RXULVW \Y
JZajz[hlZgguc f_lh~ e_q_gby [hevgh]BBRYDMHOJNRGVD\HWHULQDUQD\

dhgtxgdlbdhjzlblhf djmigh]lh jh]ZIh]h KidAPIVHERVRBIOWX]RY 3RYDMHQNR

k j_ lih[mev[Zjguf \\_4 _@blhdkZ 6, %UDW\XKORVNYD]G'R $JURBU]

yley lky ~hklmiguf \ ijbf_g gbb h[ez&PW\u V

kidhc I_jZi_\lbg_kdhc wnn_dlb\ghklvx

K\_~_gby h[ Z\lhjZo

;Zcd_gh\ F +xdzg”b”~zZI \_|_jbgZjguo ¢g&Amdgl dZn_"ju \_| _jbgZjghc f_~bpbgt
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| e HPDLODVL\DBDLODQB #PDLO UX

%D\NHQRY OWRKHDQGLGDWH RI YHWHULQDU\ VFLHQFHV WKH DVVRI
PHGLFLQH RI MRWDWHDXQLYHUVLW\ RIDYWONRDWXWNOQRY HDLO

EDLNHRIR¥EADLO UX
=KDNXSRYD WKIB XQGHUJUDGXDWH RI ¥YSHWHDQ@YDUG PHGLFLQH RI .R)

VWMH XQLYHUVLW\ RI GD\% NRYXWWID® Y HDLEDLNHRIRW¥EPDLO UX
;Zcd_gh\ F L\ | _jbgZjbyeuf®rZjugu dZg~b”Zlu s FH&lugh\ Zlug®wiz
“"hklzgzc f_fe_d_Illed mgb\_jkbl\ IbgjbgZje@ f_~bpbgzZz dzZn_"jZkddyp _gl-
FZydh\kdbc _He | e PHD LEOD LOIIRDUDW#PDLO UX
@zZdmih\z K;Zclgkugh\ Zlug®zZ "hklzgzc f_fe_d_Iled mgb\_jkbl_lege
F *t <_I|l_jbgzZjeuf_"bpbgz fzfzgyw fZ]bkljZglu FZydh\kodicked
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< ~Zgghc klZlv_ baeh _gu eZ[hjZlhjgu_ f_lh~u \uy\le_gby oeZfb~bcghc b
djmigh]lh jh]Zlh]lh kdhlZ bkihevam_fu_ \ \_I_jbgZjguoh&XZZigiZdkgthyb D ]Jbhgz
G_kfhljy gz ihyle_gb_ \ ihke_~gb_ ]1h”u \ukhdhgm\kI\bl_evguo ~bZ]ghklbqg_kdk
g_ \k_]7"Z yleyxlky “hklmigwd Wbd_c Ijm~h_fdhklb “hjhlh\bagu hikmlkI\
ki_pbzZevgh]l]h h[hjm~ "h\dgpdfb ihklZ\e_gZ p_ev bamqg kg kdbdk f_Ih”h\
eZ[hjzlhjghc ~bZ]ghklbdb oezZfb”bhaz b b” _glbnbdZpby \ha[m”bl_ey oeZfb”
jh1Zlhlh kdhlZlhdZaZgu j_ameviZlu deZkkbqg_kdhc ~bZ]ghklbdb k bkihe
k_jheh]bg_kdbo f_Ih~h\ j_Zdpby k\yaulZgby dhfie_f]plZ[ZaZjbheh]bg_kdh]h
b [bheh]bg_kdh]h bkke_"~h\Zgby iZlheh]bg_kdh]lh fZl_jbZeZ gZ oeZfb”"bha dj
kdhlz >Zgu ihdzazl_eb \u™®_e _gby oeZfb”bcghc bgn_dpbb ih J _kim[ebd_

ihke_"gb_ ]hrzZ gzZ[ex™Z_lky |I_g~_gpby jhklZ ~bzZ]lghklbdckdZo oekkid "di\aZ g
kj_"b djmigh]lh jh]Zlh]h kdhlZ b m\_ebqg_gb_ dhebqg_klI\Z iheh bl_evgh j_Z]bjm>
AZ ]h”r oezfb”rbha djmigh]lh jh]Zlh]h kdhlzZ \uyle_g \h \k_o0 jZchgZo h[eZk

KZjudhevkdbc jZchg 1hjh”"Z :jdZeud b @blbdZjm hGg hegwrxsbab\ke* e gh \
DhklZzgzZckdhf jZchg_

Dexq_\u_ keh\Z oeZfb”bha djmigh]h jhkZjhgeh kKdhlkdbdl_jbheh]bg_kdb_ b
[bheh]bg_kdb_ bkke_~h¥4ghilbd&zn\hjhldZ djh\b

&217(0325%$5< $63(&76 2) 7+( ',$*126,6
7+( &+/$0,',262) /$5*(/< &$77/(

,EUDJLPRK *HQHUDO 'LUHFWRU RI 56( 5HSXEOLF DRF WHRW HRIL QBWH UL E
6 FLHQFHRIHVHMND QD

7X\DNRYD+% %DLWXUV\QRY .RVWDQDL 6WDWH 8QLYHUVLW\RRHD@WLGD\
.RVWDQDL

(OHXVL]RYB $%DLWXUV\QRY .RVWDQDRFEWRRARRBRQDHUV LW\

7KLV DUWLFOH GHVFULEHV WKH ODERUDWRU\ PHWKRGYV IRUQGHWHF\
YHWHULQDU\ ODERUDWRULHV Rl .RVWDQDL UHJWRQHD'WW SRIWHKLIKOH WHAE
GLDJQRVWLF WHVWV WKH\ DUH QRW DOZD\V DYDLODEOH GXHK ISR MG L U
7KH DXWKRUV VHW D JRDO WR VWXG\ WKH FODVVLFDO PHWKRGV RI
LGHQWLILADMUL FX HJPLGLRVLY RI ODUJHO\ FDWWOH 6KRZV WKH UHVXOW
VHURORJLFDO PHWKRGY FRPSOHPHQW IL[DWLRQ WHVW IRUGLHWRI
SDWKRORJLFDO PDWHULDO IRU RKROLHPWERD DWW G HR | $SFKODIPXBODO LQIHF
.D]JDNKVWDQ )RU WKH ODVW \HDUV WKHUH LV D WUHQG RI| AD\WIMMDK RIQG
LQFUHDVLQJ WKH QXPEHU SRVLWLYHO\ UHDFWLQJ DIQHRD 0§ D®O D UHMBKO
UHJLRQ QRW FRXQWLQJ 6DU\NRO DUHD $UNDO\N WRZQ DQGDMH® LIND U\
.RVWDQDL UHJLRQ

.H\ ZRUGKODP\GLD RNVNHADROWRIHFDO EDFWHULRORJLFD QG IDBY® REVL\R DR J
EORRG VHUXP

1J1:J: F:E>U OE:FB>BHA :MJMUGU
>B:=GHKLBD:KUGUA1J=1 :KI?DLE?J1

B[jZbfh\ | R+\¥* ijhn_kkhj ©J kim[®hdZdbgZjby®a jloZgZ? JEu-
[Zk ~bj_dlhju :klEgZ

Lmpch\zZz J £ \¥d “hp_gqgl cof I ;Zclmjkugh\ 2Z2ughKlZzgzc f_fa_Iled
mgb\_jkbl_1e
?e_mkbah\z : thdlhjzgl cof I ;Zclmjkugh\ ZWMag™gklzZzgzc f_fae_lled

mgb\_jkbl_1e

FZ&Zez"ZhklzgzZc zdfg ¥ \ | jbgZjbySa jloZgZezZ|"XZjjlr fZe?rweZfb™bha
Zmjimugwg®Zm reg GherZgueZlua_jloZgZ@®u A«kl_je »jk_lee]_g -Mh ‘ue”Zju
k_aesflZe ~bZ]ghkliediZ&l »_ i ru¥ [ZklZM"u [@jzezZj”u @f[Zllueu Y di
_-[_dle]etyg_ ZjgZcupZe " Z[™@Zj d_j d dmug@&jZc hgu iZc"2Z2E8Zgimdeg”+ed © h
Alhjezjruw fzZ&Zlu oeZfb”"bha ZmjmupwzZgZe®u*bzZ]ghklbdZkugleZkkbd@eu
INek]| jNe Ogm g ej€&jzZz fZe”uoeZfb "bharujmrug®Zklujm IPjzZ fZe
oeZfbr"bhaugug@ktZmreg iZlheh]by®efZl _jbZeéu- [ZdI_jbheh]bwedg_ [bheh]b®eu
a_jll_me_j f_g ‘ue”Zju [hcugrZ k_jheh®byefie_ f_gl [ZceZgulujm
j_Zdpbykut~rekeg dhe”r"Zgmuf_ g de&zZRbZdJgekibdZkuggilb™ e jo [_cg_e _g]l_g
"Za@&lzZg J_kim[ebdZku [hcugrZ oeZ€dfhbhdejK_ldrl_je [_jee]_g-¥h ue”Zju
eje@jZ fZe”uZjZkug”"Z oeZfb”"bha Zmjbidjghklbd®ea jll_emj_ e 1g_  Zmjm
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fZerZjMukZgu»d xe [EfeZ™u ‘ueusj€ZjZ fZe”rweZfb” bhau @Dj)|b f_g Fe®
ZeZeZjug_ KZjwael Zm~Zgu _k_il_f_c hfdukia Zm~rZg(Zj&&ZeZ"u- ?ed_g kZgu
"hklZgZc Zm"Zgug"h"ZZg@Ze¥g

G _Jeale=¥frZj ej&Zjz fZe?uoeZfb”bhau k jhe®]i¥Zel_jbheh]byeulg
[bheh]by@a_jll_me_j "bZ]ghk&BdzkZjukmu

OezZfb™bb y\eyxlky h[eb]Zlgjbfd \grmely [he_ agbameviZldlrehhZzg hfbqg k
e lhqgufb izZjzablzfb “b\hlguo b q_dthNb&Ke_ _"h\Zgby [Zdl_jbhehZlg@&bldh]h
Rbhdbc ki_dlj aZ[he_\Zgbc b hkh[_gwmtkklilhelh]bg_kdhc "bZ]ghklbfth gtkel \ha
qgby bgn_dpbc \uaulZ _fuo Wiblib \hg_dh “"bnn_j gpbjh\Zlv wib $hekag@®
eyfb h[mkeh\eb\zZxl g_h[oh" Kfihkly \k_  G_kfhljy gZ ihyle_gb_ \ ihke_~gb_ ]h
g_]lh bamqg_gby fbdjhhjl]Zgbafh\ ~Zgghuak]jchhgun\kI\bl_evguo ~bZ]Jghklbg_kdbo 1I_
Jhev oeZfb”"bc dzd wlibhgéh]lbgdkgb g \k _]7"Z yleyxlky “hklmiZgkfib lra
Ihjz ijb fgh]bo kihglZgguo bgn_dpbylgm}Eafdtoklb “hjhlh\bagu hikmlki\by k
\b*h\ “b\hlguo b g_eh\_dzZ J[ueZ hijpbZepgs h[hjm~rh\ZgdbphjZ|gu_ flh*u
kjzgbl_evgh g_”Z\gh \ k_j_"bg_ :;"bXdhklibdb oeZfb”"bhazZz hkgh\Zggu_ gZ
lhwlhfm [he_agv \uaulZ_fZy ~ZdgufpZimd_gbb \ha[m~bl_ey iml_f k\fbh\hc b e
hjlzgbafzfb s g_"hklZlhqgh bamqg & dZghomfbdjhkdhibb \u”n egphbd bg
geh\ dz 1zZzd b mhbkhayk&I\ _gguo b ghtih Z] glZ gZ dmjbguo wf[jehghb \\uy\
fZrgbo “b\higuo k @ ku\hjhldZo djh\b [hevgup [He_Ybo
OeZfb”bcgu_ bgn_dpbb gZklh ijhlbuglud ki_pbnbhokzZglbl_e bf_xI jy*
\b~r_ kl_jluo ezZl_glguo kf_rzZgjbwo kg \Mhklzldh\ k\lyaZgguo k ghhldlee gm\kl
guo bgn_dpbc qlh \ agZgbl_evghc kdhklgk @&Zlki_pbnbgghklvx Z I1Zdv_ "ebl
jimgy_| ijzZ\bevgmx hp_gdm wibahhlbghkidxc ihlemqg_gby hI\_[Z WIh h[mkeh\el
Imgbblh fg _gbx [hevrbgki\pbkZebklh\g h¢h”*bfhklv baukdzZgby b \g_ "j\bgby gm\k
g_| gb h~ghlh klhijhp_glgh gzZ~_"ghlleglboklZj_~kI\ ~bZ]ghklbdb ihalheyxstk
\uy\e _gby oeZfb”bc Z ij_"eh’ _ggu_\bdyhylw oed*bb ijb ex[hc nhjf_ ijhy\
giZ\ghp_ggu ih “bzZ]lghklbq_kdhc agz2qhlyfihwkibgb_dpbhggh]h B hpk kk@
fhlml [ulv bkihevah\Zgu Ihevdh \ ~hiheg<glb\yab k wlbevygZr_]lh lo&” h
h~"bg d “jm]hfaZ tkeh ghklb bgl_jij_IAgigbw\behkv ijh\_~_gHE[hZlhjghc ~bZ]
j_améXlh\ Ijb bZ]ghklbd_ oeZfbMbhahkbdb oeZfb/ bdjaZigh]h jh]zZlh]h kdhlzZ k
gZkhys__ \j_fypkihevamiillv ]jmii f_ ihfhsvxdeZkkbqg_kdbo f_blhBh)\glbdz
ITh~h\  fhjnheh]bg_kdb_ dmevimifjdevgty\hafm"bl_ey
gleh]l]bq_kdb_ fhe_dmeyjgf_kdb jhb k_ DhklZgZckdZy h[pZWI\ey | kh[hc
efbg_kdb_ kj_"b dhlhjuo gZb[hevr_aljgkijklkk keh ghc wibahhlbg_kdhc h[klZgh'
ljZg_gb_ ijb fZkkh\uo h[ke_~h\Zgbyoo#®bhaghc bgn_dpbb kj_"blkyodkdkdh
oeZfb~rbhahf azZz\hk\Zehlbg &b _f Ih~u\_guo “bl\hlguo < ohaycklI\Zo j _]bhgZ

lJez\guf h[jZzahf |j_ZdpbwzZgby drefi Jh~rgh i_j [he_\Zx|l ~"Zgghc [he_afwx hl
f_glz JKDb I\_j*hnZagudmgfn_jf_gl Jheh\ djmigh]h jh]Zlh]hGkdlhihz __
guc ZgZeba LBNk @ gZklh iheh bl_evgu_ kemqgZb j_]lbkljbjmxIl

Ilhebfhjnbaf debgbqg_kdbo ijhy\eigbdcgdguo ohayckl\Zo DhklzZgZckdh]lh jZ«
1Zzd _ g_j_"dh_ khqg_IlZgbh_ KO DERUWXW @BOOSHERWUER_2 LHH OR_flrgh\dz?
k ~jm]bfb fbdjhhj]ZgbafZfb agzZqgbl_&wgh]lzZlZzchgZ LHH ©JZfZa4dgZbgF _g
imgyxl debgbg_kdmx ~bZ]Jghklbdm o&Ahb”pzghupZz LHH ©<hkjhd_agb \ua
b _¢pbcb \vuaulzx!l Ijm~rghkilb f*bgppbzZ \Zg@u_ \gml¢gbdhqgqdh izZjZzablzZfbhkz
pbb hl ~jm]bo bgn_ithgbBbfm ijbhjbl_IIAqgh qZklh j_]bkljbjmxlkeylb dk@dh
wlhc h[eZklb bf_xI eZ[hjZlhjgu_ f_Iktayb&kvgh 1Zd b \ khq_IlZgbb k [ZdI_jbZev

kerh\Zgby bgn _dpbyfb

OeZzZfb”bcgu_ 4A[hjhkiZebl _evgu_aZ GZgbgZy k ih ]hr dhebqg_KkI\
[he_\Zgby iheh\h]h IjZdlZ b [_kieth b~ bgdhklbq_kdbo bkke_"h\Zgbc gZ oeZfb”b
Abfh “bm_j gpbjh\Zlv hl dZfibeh[Zdl_hJ&ZKIb \ujhkeh k luk ~Huk bk
[jrp_e_a®d ~jm]bo [hecadhlhjubkdex ke”~h\Zgbc <u”_e _gh iheh bl_evgh lu

gZx!l iml_f khhiI\_lkl\mxs_]h eZ[hjZlh]jlydhh b

debgbdhbahhlheh]l]bq_kdh]h bkkéjbp*h\Zgbylh ~Zgguf hnbpbzZevghc \_Il_jbgZjgh
[jrp_eea_ gZ[ex"Z |lky \ukhdZy yeh\kRkZbkibdb k_jheh]bq_kdb_ bkke_ _~h\Zgb\
]Jheh\vy b [he__ qZklh_ az”_j Zgb_ oidfbe*bhtel djmigh]lh jh]Zlh]h kdBWX ih DZ

jZablb_ f _Iljblh\ b wg~hf_ IpMKdexqgZxlgm aZz 11 khklZ\eyxl hl ~h
[jrp_ee_a gZ hkgh\zZgbb k_jheh]bg kdbo b [dki &h\ ba gbo ih DhklZgZckdhc F
jbhreh]lbg_kdbo bkke_"h\Zgbc DZfibelk[ZZd|l_jbha v luk Jheh\ khhI\_IkI\_ggh

0ZjzZdl_jgZy higihkly gZebgb_ehZlku*_e_gh iheh bl_evguo kemqgdm\ ih j_k
]bg_kdh]h Idfgibgg_\h]lh bkl_qgq_gby baebdldb ] * Jheh\ \ 4 l]heh\z
ihke_ Z[hjlZz \ dhlhjhf h[gZjm dx| Whkl]eZkgh hnbpbZevghc eZ[hjZlinkghc klZz
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Ibd_ ijb [Zdl_jbheh]bg_kdhf bkke_"®\Zgbb bwa i_jbh” debgbqg_kdh]h ijhy\e_g
wdki_jlba ih j_kim[ebd_ aZzZ \ur_ md2adAghulr ih\lhjgh gq_j_ a N gV

i _jbh”~ \uyle_ghheh bl _evguo kemqgZ_\ iZlheh]l]bg_kdbc fzZl _jbzZe hl iZ\rbo
>ey\uyle _gby oeZfbrbcghdplodon mMm[bluo “bl\higuo dmkhqgdb ieZ@lu ebf

djmigh]lh jh]zZlh]h bdkdhEd ah\Zeb*"rhke _ g_#8bo maeh\ iZj_gobfzZlhaguo hjpZgh\ b k

sb_ ezZ[hjzZlhjgu_ f_Ih™Mwy\e_gb_pki_ gbdh\ Z[hjlbjh\Zggu_ ieh”~u p_ebdhf beb

nbg _kdbo Zglbl_e \ ku\djhld [lgavw \ j gbfZlhagu_ hjl]Zgu kugm] ieh”~Zz

JKD hilgm™_gb_ oezZfb bxleHbg_k ijh[uazhjh _gghc ki_jfu
dhf fzZl_jbzZe_ f_Ih~hf k\_lh\hc fbdjhkdhilkb jheh]bg_kdb_ bkke_"h\Zgby [ueb i
\ur_e_gb_ oeZfb”bc gz eZ[hjXIhjguwo\ i_jbh" k ih]] Kjh*bZghk

"b\hlguo k ihke_“mxs_c bo b”_glbnlhbdzphkdiseyeb k ijbf _g gb f diKdv bk
Bke "~h\Zgby ijh\h*beb gh[dZklglh amy ki_pbZevdbhp lgigniih\uf oelfbha
nbebzZ2 J=1 ©J_kim[gdkddZzy \_|_jbgZjgay Z]_glhdk_Jhjhbke”~h\Zgh ijh
eZhjZlhjbyPDhklZgZy kiwhjhld djh\bdjmigh]lh]4h]h kdhlZ ba
>bZ]lgha gZ oeZfb"bha mklzZgzZ\eh\adectk|kbadgZckdhezklb
high\Zgbb dhfie_dkguo bkke "~aldgbc wibJ améXlu bdke”h\Zgbc Lb* gu \
eflbg_kdbo debgbqg_kdbo k_jheh]bqlzZkelbw b [Zd
| jbheh]lbg_kdbo
< dzZq_KkI\_ fzl_jbzez ey mlhgg_gby ~bZ]
ghaz [ueb bkkZgOh
ku\hjhldzZ djh\b hl Z[hjlbjh\Z\rbo beb ih~ha
jbl _evguo ih aZ[he_\Zgbx “b\higuo \aylmx

antiGen %

LZ[ebpZ>bZ]ghklibg_kdb_ bkke ~h\Zgby ku\hjhldb djh\b djmighlh jh]Zlh]h kd

ohayckl\Zo az ]h~ ih DhklZzgZckdhc h[eZklb
GzZbf_gh\Zgp_ lh~ lh~ ]h~
jZchgZz \uA” \uA” \un~

bkke| iheh | aZjz]| bkke_friheh™| azZjz]| bkke_{*iheh | azZjZ
N N

elugkZjbgkdpc

'meb_dhevkd|bc

:fZzg]_evhu

> gbkh\kdbc

DzZjz[Zeudkdbc

DZjzkmkdbc

DzZfuklbgkdhbq

DhklzZzgzZckdbg

F ghudzZjbgklibc

GZmjmamfkdbc

LZjZgh\kdbc

KZjudhevkdb¢

Mamgdhevkdbc
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N_~hjh\kdbc

] :jdZeud

] @blbdZjz
Bih]h ih h[eZklb

KhlezZzkgh ihdzZzazl_eyf IX[ebpu aZ\hahf “b\hlguo ba azZjm[_"Z \ klyab k
]h"m qgbkeh iheh'bl_evgh j_Z]bjmxspmhltyéky ijhnbezZdlbq_kdZy ~bZ]ghklbdZz

khklzZ\beh ba \ ]h*m dhe\y\klighb [hevguo beb ih~ hajbl _evguo ih
bkke ~h\Zgbc [ueh luk Theh\ blheghdghx “b\hlguo
"bZ]ghklbg_kdbo IbljZo j_Z]bjh\Zeb >ey [Zd]l_jbheh]bqg_kdhghkIbddb]
"b\hlguo \ Jh~m hl{tjheh]bq_kdb&ihevah\Zeb fbdjhkdhibx b [bhijh[m <k_]
bkke ~h\Zgbc gZ oeZfb”bha \ujhk \ j4B™ J[ueh bkke_"~h\Zgh ahJ B
luk Theh\ \u”~_e _gh iheh blhel[gBgghliZzlfZl _jbZeZ ]Jhlih\beb HEadb
j_Z]lbjmxsbo :gZebabjmy ~Zggu_ |Z[glZpdb b hdjzZrbi\Zkb fim «kmHygu_ b
\brghglh aZ ihke_"~gb_ 1hrZ gZ[ekfiZrHkgu ij_ iZjZlu ijhkfZljb\Zeb ih” bf

l_g~_gpby jhklZ “bZ]ghklbg_kdbo bkkekdihggifch[t_dIb\hfHhWY fbdjhkdhi_

gZ oeZfb”bha kj_~m]djphipZih]lh kdhlZ2_bmeviZIiu fbdjhkdhibb kgbl&leleviheh
m\_ebg_gb_ dhebq_kI\Z iheh ' bdmexvghlgyflZz ijb h[gZjm _gbb \ fzZhldZgzZIldZo

sbo “b\hlguo AZ ]h” oeZfb”bha demhigmdHzZ[ebpZ dhlhju_ bf_eb hdjm]emx
jh1Z1hlh kdhlZ \uy\e_g \h \k_o jZchgzZohjlifeZklbjZkiheh _gu J[ueb hl*_evgh be
g_ kgblzy KZjudhevkdbc jZchg J]hjhkAhij@Bgtkd\gmljb b \g_ djd hddzZzkd_ ih

b @blbdzZjm GZzZb[hevr__ gbkeh j_X]bjfmmsbezZfb~bb djjakgu_ gZ a_e_gh\ZIhf
\ur_e_ghD\hklzgzZckdhf jZchg_ nivg._ de_Ihd

elm_gb_ qbkeZzZz ih]heh\vy k\yaZgh 1zZd _ k

A

N

ljb [Zdl_jbheh]bg_kdhf bkke_"hhZgddzgbl_evgh f_g__ wnn_dhghiZg b bg
ijh[ iZleh]lbg_kdh]h fZl_jbZezZ \uNMbe ghjb ojhgbg_kdbo nhjfZo azZz[®2_\Zgby

ihehbl_ewgh glh khklz\ey_I >Zgghb 1 _e_p ihM\_j"~Z_| ~“bZ]gha oeZfb”bha
I[Z[epu ihdzZzau\zxl [hevrhc ijhip?@Zdh bo hlkmlkI\b_ g_ bkdexqgZ_I gZeb
\uy\e _gby bebc ba Z[hjliehthéyl n_e¢bb >k @

b #mdh\ ieZp_glu hl djmigh]lh jh]Zlhdk_ \u”~_e_ggu_ iheh bl_evgu_ ijh[u
kdhlz LZd _ oeZfb”bb [ueb \uyhkeN\gu'AZeb ifibhijh[_ H~gh\j_f_ggh Kk
ijh[Zo kifu ihkImib\r_c hfibdjhkdhib_c ijhba\haBed _gb_ [_euo
bghkljZgguo i\jiMia e_c fur_c 2y ihklZzgh\dbhdhgqgZIl_evgh]h

Fbdjhkddhg_kdbc f_Ih” rbjhdh “hkbiZ]lJghaz
gh wnn_dIb\_g ebrv ijb hkljuo nhjfZo bgn_d

LZ[ebpzZJ_ameviZlu [Zdl_jbheh]bq_kdh]h bkke _~h\Zgby iZlheh]bq_kdh]h fZI_

GZbf_gh\Zgb_ Dhebq_klI\h ijh] Dhah
iZIfzl_jbzez iheh bl_guo

‘[hjlieh~l_e_gdz

dmkhgdb iezZp_glu

dmkhqgdb iZj_gobfZllhaguo
hjlzgh\ e _]db_ i _g_gv

\eZ]ZebsgZy kebav
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azZfhjh™ _ggZy ki_jfz

ij_impbZevgZy kebav hl
[udh)
<k _1]h

>Zgguc bkkm_fuc fzZl_jbZe \\h”~beb OmkZbgtm\F DebglwdbhiteRlb
\gmljb[jxrbggh furzf \ ~ha_ gfekdh_ ijhy\e_gb_ oezfb”bhah\ J&mighlh
@b\hlgu_ gZoh”bebkv ih® gZ[ekurgb lh]h kdhlZ \ ohayckl\Zo Kj_~g_]h Ilh\he' v
gZqZeb ih]b[Zlv gZ_gv jd \kdjulbb mj_~mjZevy N F OmkZbgh\ J O Ozfz~__\
iZ\rbo fur_c h[gZjm 'b\Zeb agZgbl*re@wmh@ ©<_Il_jbgZjguc \jZg? <« %
dhebqg_kl\h k_jhe[gbhghagh]h wdkkm”KIZ*\
[ixrghc ihehklb m\_lbd&k e _azgdb Ihg_q +DUWOH\ - & 6 .D\H 6 G6WHYF
gu_ djhbaebygby ih® e ]lhgghc iea \WHdQ@HWW 5DQJZD\ 3&5 '"HWHFWLRQ DC
nZghlh 1jZzgkkm~ZIZ ]hlh\bebkdZadbFXDU ,GHQWLILFDWLRQ Rl &KODP\GL
\Zeb fbdjhkdhibq_kdbf f_IpMN\hf*beb -RXUQDO RI &OLQLFBEOSIMFURELRORJ\
ihke_"mxsbo iZkkz Z gZ [_euo furZo ih h[ 9RO 1R
s_ijbgylhc f_Ih~bd_ bkihevah\Zeb "ey wlh@WHSKHQV 5 6 &KODP\GLD , Q\
p_gjlbnm]Zzl ghc kmki_gabb _lwmabiz %LRORJ\ 3DWKRJHQHVLV DQGRPPXQLYV

lhaguo hj]Zgh\ $60 3UHVV 3
BA _glbnbdzZpbx oeZfb”™bc ijh\h~beb
imlzf h[gZjm  _gby \ fZadZo baezlfizll_jb 5HIHUHQFHYV
iZ\rbo [_euo fur_fclh”~hf k\_lh\hc fbd +XVDLQR)Y 3URILODNWLND L OH
jhidhibb FKODPLGLR]D NUXSQRJR URJDPWRJR VN
ljb “bnn_j_gpbZevghc "bZ]ghklbdXVDKdABRY+DPDGHEXW@W=K OHWHULQDUQ\L
exqZebjihp_ee_a \b[jbha YUDEK < +6
>bZ]ghklmeZfbrbhaz djmigE]lh]h +DPDGHHBHY &KODPLGIUWRISQRJIR

kdhlz gZ k_]h~gyrgbc *_gv y\ley_Iky DRINZWWRYRWDB + +DPDGHH¥=5DYLORY
h~rgdh ijbf_g_gb_ deZkkbqg_kdbo f_Ih"nAWHULQDULD +6 =

"hkzlhqgh ey [he__ [ukljhc b d¢Zldhc ihk+XVDLRPRY.OLQHSER]RRWRORJLFKHYV
gh\db "bZ]gBk&h”y ba wlh]lh i_jki_dIBUgpRMDYOHQLH FKODPLGLR]JRY NUXSQRJ
gZjzZ\e_gb_f y\ey_Iky kh\_jr_gkl\h\Zgh FR]\DENVWVYBGQHJIJR 3RYRO]KT\D L 3U
[hjZlhjghc "bZ]ghklbdb oeZfbrbhah\ gZ0hkphWDLQRY +DPDGHHY @&J =K
fhedmeyjghg Ibg_kdbo f_IhkRBYHZk "9HWHULQDUQ\L YUDF& ™ =
gby<hagbdzZ_| g_h[oh~bfhklv \ ijbf_g_gbb #DUWOH\ - & 6 .D\H 6 6WHYH

jzajz[hld_ kh\j_f_gguo widHKhj* Kk %HQQHWW DQG * 5LGJZD\ 3&5 'HWI
OROHFXODU ,GHQWLILFDWIB6B® FRIHEKOD
Ebl_jZImjz -RXUQDO RI &0LQLFPOSMW.FUBELRORJ
OmkZb&hF IjhnbezdlbdZ b e_q_gb_ 9RO 1R
oezZfb”bhaz djmighhihjHK&hlZ b k\bg_c BWHSKHQV 56 &KODP\GLD ,Q\
N F OmkZbgh\ J O 0Zfz"_ @ >H@%[RORJ\ 3DWKRJHQHVLV DQG ,P
e« _|_jbgZjguyaqd ¢ £K ':DVKLQJWRQ $60 3UBIVV

ozfz~__V9 O OezZfb~bha djmigh]h
jhl1Zlhlh kdhlzJ O Ozfz”~_:_ A JZ\beh)\
<_|l_jbgZjby « K £

K\_~_gby h[ Z\lhjZo

B[jZ]bfh\ IjbfdmRheiZgdmeh\b§_g_jZevguc "bj_dIkj] ©J_kim[ebdZgkdZy
\ | _jbgZjgZy eZ[hjZlhjby?2 FKO JD ~hdlhj \_I_jbgZjlyuoklkdmdklZzgZz me
>meZlh\Zz I_e nzdk HPDLONWS UYO N]J

Lmydh\z JZmaz Dzd_#dhpggl dzZn_~"jl_jbgzZjghc kzZgblZjbb nzZdmevl_I1Z
\_I_jbgZjbb b I_ogheh]lbb “b\high\bkhklXgzoRd]hkm~ZjkI\ hdgmgb\_jkblZl
bf_gb :of_I1Z ;ZclmjkughbahklzZgzc meFZydh\kdh]h |_e nzZdk
_PDLWX\DNBR¥PDLO UX

?e_mkbah\Z :9ZjzZz Lmex]"pgbdNgjZgl dmjkdzZn_"jh_I_jbgZjghc kZgblZjbb
nZdmevl_IX_|_jbgZjbb b I_ogheh]lbb “b\high\bhklZgZdkd Jhkm~ZjkI\ hdb
mgb\_jkblZl bf_gb :of_1IZ ;ZclmjkughH\DhklZgZc me FZydikdh]h
|_e nzdk _PDLODQDW#LQER[ UX
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J,EUDJLPRIYPNXO 6KROSDGNHUMOLFKUHFWRU RI 56( S5HSXEOLFDQ 9HW
OLQLVWU\ RI DJULFXOWXUH RI WKHRBMBNERIL P HRNV H. DD RWHSEGMDRD
'XODWRY VWO W ID[ PDUWOWWS UYO N]J

7X\DNRYD 5DX]D .DNSWWYR¥QDWH 3URIHVVRU WKH 9HWHULQDU\ VDQL
)DEXOW\ RI 9HWHULQDU\ 0HG/EDL@QGUD Q\GH PIQQRORJIK $ %DLWXUVIQRY .RV\
&DQGLGDWH RI 9HWHULRDWD QOALHQBYDWNRY VWIHO VIW| _PDLO
WX\DNRYDB #PDLO UX

(OHXVL]RYD $QDUD 7X®RFWRBFQIFRXUVH W KRQIRW HHSLDQDAUR HADVD MKTHW
RI 9HWHULQDU\ OHGLFLQH DQG DQLPDO KXVEDQGU\ WHFKQRORJ\ $KPH
.RVWDQDL O0D\DNR YWHQ L I'DWV _PDLODQDW#LQER][ UX

B[jZ]bfh\ |j@9e Rhei®gteu "Za@&|ZgJ_kim[ebdZku :mue rZjuZfoghbkljee]e
©J kim[ebdXelu jbgZjby®a jloZzgz?2 JGu- [Zk "“bj_dlhju \_| jbg¥jdyf*Zjugu

Ahdlhju ijhn_kkhj :kiZg@dezZlh\ d I_e nZdk P D LHO
KWWS UYO N]

Lmpeh\Z JZmaz Dzd_gh\gad_| ;Zclmjkugh\ ZlugrzZ hklzgzc f_fe_d_lIled
mgb\_jkbl _Ilege\ | jbgZje@ ~1g_ fze rZimZr@eul _ogheh]byku nZdmevl |
\_ | _jbgZjby®ukzgblzZzjby dzZn_"jzZké¢bgp_gle \_|_jbgZ¥bgufrZjugu dzZg”*b”Zlu
"hklZzgzZz® FZydh\kdbc d1_e nzZdk PDLO WX\DNRYDB #PDLO UX

?e_mkbah§zjz Lme_]_gh\gd | ;Zclmjkugh\ Zlugrzhklzgzc f_fe_d_Iled
mgb\_jkbl_Vel_jbgZje@& tg_ fZe rZjmZr@éuogheh]byku nZdmeVvll l¢bgZjby®u
kzgblzZjbdzn_"jZkugudmjk “hdlhjzglaklZgz®© l_e nzdk PDLO
JIDODW#LOQER[ UX

M>D

:JMP?EE?A DIMIGH=H JH=:LH=H KDHL: WIBAHHLHEH=B
>B:=GHKLBD: IJHNBE:DLBD: B F?JU ;HJV;U < DHKL:G:CKDHC
H:E:KLB

?j]Zabgz : B 3K' ~hdlhjzgl DhklZzgzZoblkd]lhkm~ZjklI\uggmgb\_jkbl_I bf
;Zclmjkugh\z

Ibhgldh\kdbc <tB \g ijhn_kkhphklzgzbkdhkm”Zjkl\ uggngb\_jkbl_1 bf
;Zclmjkugh\z

< jZ[hl_ ij_"~klz\e_gZ wibahhlbg_kdzZy kbImzZpby ih [jmp_ee_am I&migh]h jh
J_kim[ebd_ DZaZoklZg b km[t_dlZo DhklZgZckdhc h[e]akib dBdZazZgh qglh
bgl_gkb\ghklv wibahhlbgq_kdh]lh ijhp_kkzZ azZ wlhl i_jbh” g_kdhevdh KklIZ[b
Dhebqg_kI\h j_Z]bjmxsbo “b\hlguo \ ]Jh~m ih kjZ\g_gbx k wlbf ~_JihdZzazZl_e_
kgbhabehkv \ jZa Z ijhp_gl bgnbpbih\Zgghkay <k_ j_Z]lbjmxsb_ gZ [jmp_ec
"b\hligu_ \ugm™~_ggh m[blu Z ijh~mdpby hl gbo i_j_jZ[hlZgZ gZ j_"bfguo ij_
ljb\_~_gZ kljmdImjzZ j_Z]lbjmxs_]h djmighlh b f_edh]h jh]Zlh]h_eledZ gZ
J Z]lbjmxsb_ gZ [jmp_ee_a “b\hlgu_ hl ~h azZj \bkljibjevkgbo hdjm]Zo Z
"hey gbklh [eZ]hihemqgguo < k_evkdbo hdjm]lh\ bgnbpbjh\Zgghklv khklZ
[he__ < p_ehf h[klZgh\dZ ih [jmp_ee_am ijh*"he Z_| hklgZdBtvky g@Zijy
ihalhey_ | k~_eZlv [eZ]hijbylgh]h ijh]lJghaz BgnhjfZpby h aZ[he_\Z_fhklb ex”_c
\ DhklZgZckdhc h[eZklb azZ ]] ihdZaZeZ qlh aZ[he_\Zgby ex”_c k\_"bfb kel

bf_xI 1_g”~_gpbx d j_adhfm kgb _gbx Ijbf_g_gb_ bffmghgZ¢tbhadighiey Z
k _jheh]bg_kdhc "bZ]ghklbdb [jmp_ee_azZ \ kjzZ\g_gbb k h[s_ijbgylufb dezZkkbq_
ihal\hebeh \uy\blv \ jZaZ [hevr_ j_Z]lbjmxsbo “b\hlguo gZ [he__ jZgg_c Kk

ljhnbezZdlbdm b ha”hjhl\e_gb_ djmigh]h jh]Zlh]l]h kdhlZ hl kjimgpyxde[ad@ hkms
ijbf _g gby kj_"~kI\ ki_pbnbg_kdhc ijhnbezdlbdb K wlhc p_evx jZajZ[hlzgZz
\g_"j_gZ \ \_I|l_jbgZjgmx ijZdlbdm LZjZgh\kdh]h jZchgZ kbkl _fZ ijhnbe
ijhib\h[jmp _ee_aguo f_jhijbylbc [_a ijbf_g gby ijhlb\h[jmp_ee _aguo \Zdpbg

ihal\hebez \ jZaz mf_gvrblv gbkeh j_Z]lbjmxsbo “b\hlguo [jh\_~
ijhnbezZdlbg_kdbo f_jhijbylbc ih \g_"j_gghec kbkl_f_ wdhghfbqg_kdb
Wnn_dlb\ghklv gZ h~gh |_g]_ azljzl khklZ\beh hdheh I_g]_ beb \ jZ

\ugm ™~ _gguo ijhlb\h[gmpaguo f_jhijbylbc
Dexg_\u_ keh\z [mp_ee_a "bzZ]ghklbdZz ijhnbezdlbdz wibahhlbqg_k¢
bffmgbl_| wdhghfbg_kdZy wnn_dIb\ghklv \ZdpbgZpby
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&$77/( %58&(//126,6 (3,=2272/2*< ', $*1267,8&6 3523+</$:,6 $1°
&21752/ 0($685(6 ,1 .267$1$, 5(*,21

(UJD]JLQD 3KO VWXGHQW RI WKH .RVW I®PIH6WIWH B QL%BIUWKWV\QRY
3LRQWNRYVBIRFWRU RI YHWHUBQRUNVWRW ®FHWVKH .RVWDQDL 6WDWH 8
DIWVHWDLWXUV\QRY

7KH SDSHU SUHVHQWYV WKH W &H] FRWMFOWL BUCORMHICRIR RIQV LQ WKH 5HS;
VXEMRFWRVWDBDLRQ IRU W LV VKRZQ WKDW WKH LQWHQVLW\ RI HSL]R
KDV VOLJKWO\ VWDELOL]HG 7KH QXPEHU RI DQLPDOV WKDDDFMHULYWLF

GHFUHDVHG WLPHV DQG WKH SRWPHYW $FOIOL Q (HPWDIORQUHDFWLQJ W
EHHQ IRUFHGO\ NLOOHG DQG WKH SURGXFWV IURP WKHP KDYH EEHHQ S|
VWUXFWXUH Rl DMKMHOBHW RWALQIFAOORVLY LV JLYHQ $QLPDOV UHVSRQGL
UHJLVWHUHG LQ UXUDO GLVWULFWV DQG WKH SDUW RI SWUWLHOWVV WKF
FRQWDPLQDWLRQ ZDV PRUH WKDQ Q EUKPHOORY IWKBHWPIDW ® B WIQRDH R
DOORZ WR PDNH D IDYRUDEOH SURJQRVLV ,QIRUPDREMK MIERNXWFMXB®R G
.RVWDQBYLRQ IRU VKRZHG WKDW WKH IUHVK FDVHV RI PRUELGLW\ KD
GHFUH®YSOLFDWLRQ RI HQJ]\PH LPPXQRGHWHFWLRQ IRU VHUXP GLDJQRYV
JHQHUDOO\ DFFHSWHG FODVVLFDO PHWKWRGNHVOPRZH G MDRF W HY H [DG) MPRD O
VWDJH 3UHYHQWLRQ DQG UHFRRWUM RIUHADAMDW O HHI® ARRX & UZAAMHIORX W WKH X
SURSK\OD[LV :LWK WKLV SXUSRVH WKH V\VWHP RI SUHYHQWLRIH DQW
DQWLEUXFHOORVLYV YDFFLQHV KDV EHHQ GHYHORSHG WHVWHMERDQE LQ
UHJLRQ ZKLFK DOORZHG WR UHGXFH WKH QXWHERY VRI56/BDDENMLVUIRDQRP X
DFWLYLWLHY RQ LQWHUFDODWHG V\WVWHP LV HFRQRPLFDOOW NMX\DERIXWG

WHQJH RU W L KBV DRRWIHE LRAFFHOORVLY HYHQW YV

.H\ZRUGV EUXFHOORVLV GLDJQRVLV SUHYHQWLRQ HSL]JRR@WLF VLW

YDFFLQDWLRQ

1J1:J: F:E ;JMP?EE?AHKL:G:C H;EUKUGY WIBAHHLHEH=BYKU
>B:=GHKLBD:KU :E>UG E$OBP @?KM R:J:E:JU

?j]Zabgz : B\ ¥f cof I ;Zcldkugh\  Zlug®wZz Dhklzgzc f_fe_d_Iled
ngb\_jkbl_lege3K"™hdlhjzZglu

Ibhgldh\kdbc <#B\ ¥~ :of_| ;Zclgkugh\ Zlug®zZz Dhklzgzc f_fe_d_lled
mgb\_jkbl_Fkegprhn_kkhju

;e Hfuklz ‘ue™Zju Zjzvwg"Z Za&lzg J_kim[ebdZlgu "hklZgZc
h[euku km[t_dl_jeg®j2j$Ze?*yjmp_ee_ae+ [hcugrZ sg"¥WZXaadkUGue"u e nAl
ZjZeMig™Z <g”_Illed ijhp-biglle_gkb\leee]e [¢cjZeu® d_e]_g-@Zedu ‘ueu
[fmp_ee_&ak_j _Imre "ZgmZje XkjZgu ‘ue™u dojk_lderl_jf_g kZeukMp™zZ _k_
"t@ujuem iZcuat k_ »_g”r_"e ;imp_eéeka]_[_j_l*g “ZgmZjeZ[jZped

ZfZekua”Zglejeens Ze_heZ»g’\di"_j@ZIZ- | Tjleile dkei hjugn"Zj$g» _e”s ;jmp_ee_a]_
Ik j[_j_leg *tg tk2DfZe~Zj"u ©Ojneufu d_elejee”s ;jmp_%tke ja]_j_l*eg "ZgmZjeZj

Zmue®dcf®B&zZj"zZ ¥ N ceg lejd_ene Ze kZ&m fZe "@pZ"u Zmu@e~u
ZcfBZjr"Z *E€ujm ©fZ"Nu @Zeiu [jmp_ee_a [hevuhoZrbZe _gekig' HWl-
[he Zf Zk2h ffdeghed [_jf_chet " "hklZgZc h[eukug”Z ZNZfPN&jpuee al_g

Zmjm [hcug@ZjZ| Z"ZfZ"ZiNKZ-Z "2 ZceZjf_g Zmjmu [« g lclegegkdlIle
;imp_ee -akejheh]by@tbZ]ghklbdZkuwg bffmghn_jf_glle [Zer"ZmeMiZgm iWZe

deZkkbd@e@ekl_jf_g kZeuk¥ug"Zz * _k_»dtk_j [_jmre “ZgmZjeZj*u _jl_
d_a_g”"_jeg" OZmm ffdeghed [_jrZjZfZe Zj Ojmp_ee_a”_g¥kdmtg_ Ze"™ug
Zemugaecg”ted Ze”ug Zem aZl®Bg"dguemugkua_ ] ZkujueZ”u HkkZlfZg

[[mp_ee_aFjku \ZdpbgzZ@e~rZguemugkua [jmpCkj&uake™ug Zem rZjZeXKeg
LZjZg Zm~Zglglu jbgZje@l 1 «jb[b_keg”_ "ZkZeui _g]eace”s QgJsecwedrg Ze”ug
Zem rZjZeZj"W*am wdhghfeoda@zeu ;¢j F] ]_ r®®Bg™"¥ ruMig lbefreege]e -]1
dr»e feg™ g f k_ _k_[imZjea _AflZekua rZjZe@gZ0Ou

G_Jealt¥frZj [jmp_ee_a "bZ]lghklbdZ Ze”ug Zen® xMBEahhbbfmegbl_I
wdhgthd Ze@lbefreeed \ZdpbgZpby

<\_~_gbljhl[e_fZ ebd\b”*"Zpbp_¢mghklb h[blZgby \ha[m~bl_e_c \ hj]jZgbaf_ k
e _azZd kh Ze _gbx ij_"klZ\ey | agZgpdagvgyZaguo \b~h\ “bl\uo kms_kI\ Z 1Zd"
I[jmfhklb \ke_~kl\b_ rbjhdh]h jhl jZAlgigbl_evghf jy*_ kemqzZldhélZll gq_gby
jZg_gby \h fghlbo kljZgZo fbjzkh|] _aZkeh\Zgbykl\yaZgguo k gbf keh ghkl_c



<?L?JBG:JBY

"bZ]ghklbdb b ki_pbnbqg_kdhc ijhnbeZidMNabXMHIOTbgy | m’ _ \brh\ [jmp_ee
aZlhe \Zgb_ qj_al\ugZcgh hiZzkgh "dyHhHédx" do gbo iZlh]_ggu "~ey q_eh\_
dhlhjh_ g_j_"~dh ijb\h~bl d ihkijkhljm”sh @ |_j\u_ Ijb \b”"Z [jmp_ee ih jym
ghklb Z ihjhc d ih"bag_gghc bg\Zzdpbghdbuo ijbagzZdh\ ih*jZza”_eyxlky
> @ [bhibiu%e PHOLWH Q¥ WD ER UMW XYW XLV
Jh*%UXPHQObgy | k mqg_nhhbplbg £ > @
jh\Zgby jZaguo “b\hlguo " \ylv%W”h\ FZl_jbZeu b f_lh*u bkke_"h\Zgbc
PHOLWHQYLERUWMXONXLWUFDQIWU >Zggu_ hnbpbZevghc \_I_jbgZjghc hlqg_Ilg!
QHRWRBPDRYLWU FHWL \ha[mpgbé_eaZ[jm ]Jh~u ih J_kim[ebd_ DZaZoklzg k'
e_aZ dblhh[jZaguo %U SLQQLSHGLDOLaANWhhd[mm blkefZ [j_\h gahalnlbgibk
[jmp_ee_aZ eZklhgh]Pe FWRGB[m~bl_edhc h[klZgh\d_ ih [jmp_ee_ar]d]mlilgh]h j
[jmp_ee_aZ k_jhc ihe_\db < gZklhy&dhlYy fpkmghd

JbkmghaDhebqg_kl\h bkke_ "h\Zgguo j _Z]bjmxsbo “b\hliguo BZ

O Bkke_~h\zZzgh B <u~r_e_gh B ljhp_gl

Ba ZgZebaZ ihdZaZl_e_c jbkmgdd KejZm glgZy bgnbpbjh\Zgghklv wlh]h \

glh qgbkeh j_Z]lbjmxsbo dhe_[e_lkykdHlZ hl Ah
Ah lukyqg J]heihhp Zgl Wibahhlbg_kdh_ khklhyghbhijfko evoha
bgnbpbjh\zZgby hl Ah HrghdZdaecD hklZzgZckdhe h[eZklb ih [jmp_ee_

hkh[_gghkl_c djZ_\hc wibahhlhed]bbd[jmplte jh]Zzlh]h kdhlZ az ]] ijb~_
az dijmigh]h jh]ZIh]h kdhlZ y\eyf Iky ghiZ\IZ[ebp_ b jbkmgd_

LZ[ebpZ Wibahhlbgq_kdh_ khklhygb_ km[t_dlh\ DhklZgZckdhc h[eZklb ih [jmp
dimigh]h jh]1Zlh]h kdhlZ az 1]

=h”ul Bkke_¥aAgh \k_]h <u”_e_gh ljhp_gl KrZgh gz
luk Jheh\ j_Zlbjmxsbo lukbgnbpbjh\Zgghklb[hc luk ]Jheh\
]heh\
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——- Bkke "h\-Zgh<u”_e g Iljhp_gl bgnbpbjh\Zgghklb

Jbkmghd>bgzZfbdZ k_jheh]bg_kdh]lh bkke_"~h\Zgby b bgnbpbjh\Zgby djmi
jh]l1zZlh]h kdhlzZ ih [jmp_ee_am \ k_evohanhjfbjh\Zgbyo DhklZgZckdhc h[eZklb aZ
]h~u

Lukyq ]Jheh\

=h~Z

[~ <u”™_e_gh [hevguo

Jbkmgh <uyle_gb_ j_Z]bjmxs_]h djmigh]h jh]Zlh]h kdhlZ ih [jmp_ee_am
k_evohanhjfbjh\Zgbyo DhklZgZckdhc h[eZklb gh"u

Ba ihdzaZzZl_e_c IZ[ebpu Zb jbkpigdZgghkbb[he__ q_f \ jZaz <
ke~ m_| glh bgl_gkb\ghklv wibahh]ibbymkidhph gl bgnbglgjikid djmigh]ld jh
ijhp_kkz ijb [jmp_ee_a_ djmigh]h IhhhZkihdhZ [jmp_ee_ahf \hajhk \IZ jZa b k
kdhlz az ]h”~u g_kdhevdle klih \be \ ]hrkhhI\_TkI\_ggh \ b
\ZeZkv Dhebq_kI\h j Z]bjmxsbo “b\hlgu®bkeh j Z]bjmxsbo gZ [jmilee_a b
]Jh~Am ih kjZ\g_gbx k wibf *_ ihdZajdlo e\ fwihf Jh~m \hajhkeh ~h lukyqg 1]h

]h"m kgbabehkv \ jZaz aAbjhpqgldl \bg b jZa [hevr_ mjh\gy b
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]Jh~rh\ KjzZ\gbl_evgh \ukhdbc ihdZlaZl _ev £kZ j_Z]lbjmxsb_ gZ [jmp_ee_a “b\hlg
jm> _]h gZ [jmp_ee_a kdhlz azj_]bklNbgmZgdh m[blu Z ijh*mdpby HE gbo i_j_
\ ]h”Am < ihke_"mxsb_ 1] [hlZgZ gZ j_"bfguo ij_"ijbylbyo
dhebqg_klI\h j_Z]lbjmxs_]h kdhlZ khdjZlbeBignh)\fZpby h j_Z]bjmxsbo gZ [jmp_ee
jZazZ Z ijhp_gl bgnbpbjh\Zggh#&jimgh]h jh]Zlh]l]h kdhlZ jZaguo iheh\hajzZkl
jZaZ b khklZ\be JhMmt ]Jimii km[t_dlh\ DhklZgZckdhc h[eZklb aZz
]h~u ij_"~klzZ\e_gZ gZ jbkmgd_

udb L_ehqdH ~h
ijhba\hAbl | haghlh ]

Dhjh\u

L_edb i|
kemqdhjc

'th b'L edb i j ~ kemddhc
bl]hba\hAb| e L”ehqdb ~h h~rgh|lh]lh*Z

JbkmghaKljmdIimjzZ j_Z]bjmxs_]lh djmigh]h jh]Zlh]h kdhlZ gZ [jmp_ee_a \
DhklzgzZckdhc h[eZklb az 1]]

Ba ZgZebaZ ihdZaZl e _c¢c jbkmgdZ < kéjmdimj_ ihelkvglh j_ Z]bjmxs _]h
"m_| qlh ba gbkeZbighpggZggh]hbj Zih k_jheh]bb gZ [jmp_ee_a f_edh]h jh]Zlh]

jm»_]lh gz [jmp_ee_a djmigh]h jh]zliZhhkshtZgbke_gghklvx [he__ lukyq ]h
aZz 11 h[s_c gbke_gghklvx k\uraZz ]h~u azZgbfzxl h\p_fzldb
lukyqg ]heth)\ azZgbfzxl dhjh\u [ZjZgujhba\h”bl_eb b fheh?

I_edb i_j_~ kemgdhc fheh”rgyd ~h 1Th*"gywd f_kyp_\ jbkmghd
[udbijhba\h”bl_eb

Fheh~gyd

1ZjZgu f_kyp_\
ijhba\h”bl |

H\p_fZld

@H\p fzIdB:Zjzgu ijhba\h~blBemhehrgyd

JbkmghaKljmdIimjz j_Z]bjmxs_]h f_edh]h jh]Zlh]h kdhlZ gZ [jmp_ee_a \
DhklzgzZckdhc h[eZklb az 1]]

AZj ]bkljbjh\Zgu j_Z]bjmxsb_ gZh\[jm [jmp_ee_am djmigh]h jh]ZIZ]h kdhlZ
p_ e _aih k_jheh]bb b m Ajm]bo \dhh\\ke&vkdh

aycklgguo b "hfZrgbo "b\hlguo LZd \ < Jh~m ijhp_gl [eZ]hihemgguo k_e
]Jh~m kj_"b ehrzZz”_c ba h[s_]kedihke & bwk hdjmim\_ebgbeky ihqglb \ 1ZazZ b khk
\Zguo k\ur_ lukyg \u”_e_gh \béeb Qbkeh j Z]bjmxsbo “b\hlguo k ijl
KhhI\_IklI\mxsb_ pbnju khklZ\bghs bgnbpbjh\Zggthb hi NIAb  khk
kj_~b \_j[ex"h\ b kj_"b k\bg_ezZ hi ~h hi ~h
lukyq b kj_ b iehkthy~gud < |lj_o k_evkdbo hdjm]Zo beb
bgnbpbjh\Zgghklv khklZ\beZ [he<_
< ]Jh m j_Z]lbjmxysb [jmp_ee_kjmdIimj_ j_Z]bjmxsbo “b\hlguo aZ
"b\higu_ azj_]bkljbjh\Zgu \ k_eMkdbhjh\u khklZ\beb l_edb i_j_~
hdjm]Zo k ijhp_glhf bgnbpbjh\Zgghkleomigldhc |_ehgdb ~h h”ghlh ]1h~Z

~h >hey gqbklh [eZ]hihemqgguojk_ewxkdbo hd b [udbjhba\h”bl_eb
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Lzdh_ iheh  _gb_ hif_q_gh ijzdlbbg_kgdy imibahhlbq_kdZy h[klZgh\dZ ih [jmp_
f kigh \h \k_o kdbe hdjm]Zo b Ij_[m_f @®dh]lh jh]ZIkfhiZ gZ[ex”Zxl \ X' ghf b
ehghlh b hi_jzib\ghlh ijbf_g _gby dhih&khdg&f j ]bhgZo j kim[ebdb GZ bo *

ijhnbeZdlbg_kdbo b \ugm ""gfguo hjgoh” blky k\ur_ g_[eZ]lhihemqgguo
| _eguo ijhib\h[jmp_ee _aguo f jhijinyglddh\ b hi ~h kemqgz_ \ aZ[he_\Z
> @ ex” ¢ k\_"bfb kemg4dyfbu_ ~bZ]ghklb

<k _j_Z]lbjmxsb_ gZ [jmp_ee_a \&wd "b[jmp_ee_aZ > @

\_j[lex”u b k\bgvb \ugm ™~ _gh m[blfu gZ j G_aZ\bkbfh hl bklhggbdgbwazpna"
guo ij"ijbylbyo Z f_edbc jh]Zluc kdhlhégied [jmp_ee_ ahf ex™ _c bahebjh\Zeb ]_
lhytgu _ mgbqlh‘ gu k'b]zgb_f dmémjuo PHOLWHQVLYV
ljh[e_fm [fmp_ee_aZz b\hlguo BgnhjfZpby h azZ[he_\Z_fhklb ex”"_c
_IbhgzZo J klm[e_gdb DZaZokIZg ih~pjnp~r8xlabf \ DhklZgZckdhc h[eZklb aZ
W|b_qu_kdb_ ihdZazl_eb GZlylhg__ gZilh™u ijb\_~_gZ gZ jbk
|

h

kI\h azZ[he

~

Dhebq

=h”u

[ =®=<k_]h  =®=< inf gbke_ "b\high\h~h\

JbkmghdAZ[he_\Z_fhklv ex*"jmd_ee_ahf \ DhklZzgZckdhc h[eZklb aZz
11 Vi_j\u_ "bZ]ghklbjh\Zggu_ kemqgZhb

Ba ZgZebaZ ihdzZaZl_e_c jbkmgdzZz ihké&_gZz hi Ah ih+ @& D
"m_l qglh aZ[he_\Zgby ex”_c k\_"bfb kerhfZyfbh b ih J>KD gz hi Ah
[fmp_ e az bf__I I_g”~_gpbx d j_adhfm kghb

_gbx AZ ihke_"gb_ ]h”u gbkeh aZ[he_\rihobdkid_qg_gbx wdki_jbf_glh\ \k_ lhet
e_k_Ilky hi ~h q_eh\_d \ ]Jh~ gbaphibfueb ih”\_jlgmlu dhfblkkbdigglhf
ghAh”h\ 11 k\_~_gh d gmex jhegh”*bZ]lghklbg_kdhfm m[hx HIh[jZgu F
ljbf_g_gb_ BN: \ ~bZ]ghklbd_ [jZaue[bhfzZl_jbzZeZz izZj_gobfzZlhagu_ hjlZg
e_aZ djmigh]lh jh]zZlh]l]h kdhlZz j_adhebMhetagheh djh\v "ey [Zdl_jbheh]bqg_kc
gbkeh j Z]bjmxsbo “b\hlguo b \ i_jlimkehppoqg kdbo b fhe Jdmelbdghkdbo
j_"v kj_"b dhjh\ H[_kihdh_¢ggWnlkiv kbake_"~h\Zgbc Ijh\_~_ggufb [Z4bg_kbheh
ky itheh _gb_f b h]jhfguf \u”_e_Ppb_fdpfB bkke_~h\Zgbyfb ih”I\jjd@megulZlu
jm»wbo gZ [jmp_ee_a “b\hlguo aZklZkbelZzeglblky _kdbo bkke_ "~h\Zgbc ih BN: \

ijh\_klIb dhfbkkbhggu_ kjZ\gblke®gu_ebkzgby hl Ah [bheh]bg: kdbfb

\Zgby f_Ih~hf BN: b deZkkbqjlkabdb k_ b fhe_dmeyjgt_Ibqg_kdhfh

g_H#bfb f_Ih~Zfb J;1 J: JKD J>KD dhgZgby hl Ah kemqgz_\ > @
K wlhc p_evx ba ghkegghi j]kmx KjzZ\gbl _evgzZzy wdhghfbgnkdiZzly wn

sbo ih BN: dhjh\ hlh[jZeb ]heh\ gakly dugm ™~ _gguo ha”hghbbffjleiyby
g _EZlhihemqgguo ih [jmp_ee_am ohaybkl\ijib iya® _e_ _gbb j Z]bjmxsbo gZ [jmp_e
\_eb dhfie_dkgu_ “bZ]ghklbkekdBE_ HWkh\ b ijhnbeZdlbg_kdbo f_jhijbylbc ijb [jn
gby deZkkbg_kdbfb b kh\j_f_ggufb fp le”Afb djmigh]lh jh]Zlh]lh kdhlZ ihdZaZe:
Bke "h\Zgby ijh\_eb bgrb\b"mZevjhh ~ilgb_\ugm ™~ _gguo ha”hjh\bl_evguo
dZ ~hc ]Jheh\_ i h\bjjbgk\_ "bo kemgZyqghipbylbc ih f_j bo \u”_e_gby b \ugm "_
N e gby b ih\lhjgh g_j a&g_c¢ ihke_  bphf m[h_ _"bghgdgllbjmxsbo ih BN: dhjh\
i_j_~_jdb < j_amevlzZl_ kjZ\gidgBvghdhghfbqg_kdb hijz\*Zgh Wdhghfbqg_kdZy
ebaz \uykg_gh qlh ba i_j\bqgh j_Z]bbwhkkbw \\p_ehf ih k_fb k_evkdbf hdjm]ZzZf
ih BN: “b\hlguo ih dezZkkbq_kdblf2pezzd luk I_g]_ Z wnn_dIlb\ghklv g.
pbyf j_Z]lbjmxsbo hl Ah “b\hlguol_4dglijbazlfzl l_g]_
ih\lhjgmo £+ dhebq_kI\h bo m h~rgbo b I_oljb_ijh\_~_gbb ijhnbeZdlbq_kdbo f_jhi
"b\hlguo m\_ebgbehkv ih J;I gZ hbybé&wdhghfbq kdZgltwwghklv jZ\gyeZkyv
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luk 1_g]_ Z wnn_dlb\ghklv gz I<g]_ ]h”m ba h[s_c gbke_gghklb djmi

azZjzltihqlb l_gl_ ]h jhlZlh]h kdhlZz lukyg ih km4t_dlzf L.
lh kmffZjghfm bg”_dkm ijh\_~_g®h\kdh]h jZchgZ ih"\_jlgmlh k_jheh]bq_kd|
nbezdlbqg_kdbo f_jhijbylbc \ njdazkehh\Zgby§zZ [jmp_ee_a lukyg ]heh\
Ib\g__ q_f \ugm ™ *_gguo ha”“hjh\bl_e®bgdghkly bkke_~h\Zgby ih jZchgm khklZz
[he__ jZa Ba h[s_]h gbkeZzZ ijh\_~_gguc

ljhnbeZdlbdm bhjmee® gb_ djmigkleh"h\Zgbc \ k _evkdbo hdjm]Zo \u”_e_g
jh]ZIhlh kdhlZ hl [jmp_ee_aZ ih DZadhkuZgmZZimxsbo ih BN:
ijhly _gbb ihke_"gbo k_fb e_I 1]] < lh"m ba luk ih™"\_jlgmluo k
hke_klleyxl [_a ijbf_g_gby kj_"bl\ kheb]bg_kdbkebkKh\Zgbyf djmigh]h jh]Zlh]h
nbg_kdhc ijhnbezdlbdb AZij_| gZ \Zk¢lhlZZpbxk_evkdbo hwjmdZgh bz

ihJheh\vy djmigh]h jh]Zlh]lh kdhlz hikebé&l\lbhhlguo qlh khklZ\beh \ Ihi
| jZikb [jmp_ee_aZz i_ j \_eb ijhnbebhkldbdm ]Jheh\ j Z]bjmxsbo ba luk bkl
wlh]lh azZ[he_\Zgby \ iehKklddkhkzIZ\* ~HhZgguo \ bg"b\b"mZevghf k_dlhj_
guo hjlZgbazZpbhgygbkl\_ggulfbzZj lhevdh ba luk Jheh\ J_VYhHH

guo f_jhijbylbc < klyab k wlbfm»sfu_ “b\higu_ k~Zgu gZ j_"bfgu_ ij_~»
jZajZ[hlZeb b bkiulZeb kbkidbdmibijhijbylby

g_#dbo f_jhijbylbc ijb [jmp_ee_a_ djmigh]lh Jh”"m ba lukyg k_jheh]bqg_kd
jhl]Zlh]h kdhlz [_a ijbf_g_lgWyjnphe bkke_"h\Zgbc \ k_evkdbo hdjm]Zo \u”_
e_guo \Zdpbg Kmlv kbkl_fu khklhbl \ ljhfZ]h)jmxsbo “b\hlguo qlh khklZ\beh

ihfbfh ih\k_f_klghc hojZgu khgbptha \ Ihf gbke_ ji_Z]bjmxsbo ba luk
\Zgbc hl aZzghkz \ gbo \ha[m~bl_e_c¢ [jep\eé& bg~b\bvwghiek dlhj_ b Ilhevdh
ijhA\h~*beb ~\mdjzZlgmx ~_abgn_dpbx \_kdgrec luk Jheh\ \ LHH

ihke_ \ulhgZ kdhlzZlggZZlel[bsgh_ kh J_Zlbjmxsb_ gZ [jmp_ee_a “b\hlgu
N j7Zgb_ b hk_#gvxj_" ihklZzgh\dhc kddéNZgu gZ j_"bfgu_ ij_"ijbylby

gZ klhceh\h_ kh”_j Zgb_ < wlb “_ kjhdkzdbf h[jZzahf ZgZeba keh b\r_cky wi

\higuf \\h~"beb b\hf_d beb ~jm]ée\ wnathlbgq_kdhc kbImZpbb dzZd \ JakKiom[ebd_
guc Zglbizjzablzjguc ij_izZjzl khlezklghg gZkd b \ k_evohanhjfbjh\Zgbyo Dhk
IZ\e _gbx dhlhjuc kihkh[kI\h\Ze j_adkdfimc bhdbZklb g_ ihalhey_I| kThidZlv [eZ
"_gbx wdahwg”hizZzjZablh\ hkh[fzgghgwc ijh]ghah ijhnbezZdlbd_ b bkdhj_g_gbb
Ih~ ijZzdlbg_kdb gZ \_kv ]1h” 1jb hij[j"peegbhZ djmigh]h b f_edh]h jh]Zlh]h kd
bgZabjh\Zgby “b\higuo hiulgughel dhgd Zcr__ \j fy >ey klZ[bebazfb wib
guo ]jmii *h wdki_jbf_glh\ imdhibgdkij g_#hc h[klZgh\db ih [jmp_ee_am “b\hlguo
dbo bkke_ "~h\Zgbc mklZgh\e _gh  _glh*"imghd mZjZlhgblv dhfielbdk[jiinp_ee aguo
gu ]J_evfbglzZfb ba jh”Z IljbobRljhgkbfe jhijbylbc \g_klb khhI\_IklI\mxslk_ dhj

Q j_a "\_g "™ eb ihkefbgtb] db\u \ kh\j f ggmx “bZ]Jghklbdm b bahe)
apbb “b\hligu_ hiulguo ]jmii [adb bg\ZAbjmxsbo [hevguo “b\hlguof k\h_

\Zgu gZ "b\hlguo ba < Ih” gug flyZgblZjguc m[hc [hevguo “b\hlguo i
"b\higu_ dhgljhevguo Jjmii hklAvZaébkgybdg mjh\_gv kZgblZjghc dmevimju b 7]
jM\Zggufb gz "b\hlguo ba g_hleh'gu_ f_ju

Q_j_a f_kyp hKyeyelb ihke_"~h\Zl_evgh <g?j_gb_\ ]Jh~rZo\\ I jbgZj

ieZhgh\u_ k_jheh]bg_kdb_ bkke_"h\Zgbwm>xZijZmlbdm mkh\_jr_gkl\h\Zgghc kbkl
p_e a ~jm]b_ bgn_dpbhggu_ [he_agpbhnbelZdllbg kdbo ijhlb\h[jmp_ee _aguo f_|j
iehgh\u_ bffmgbazZpbb 1j_~eh _ggZyjkBblc \Zkm[t_dlZo LZjZgh\kdh]h\hZchgZ ih
g_ \kImiz_1 \ ijhlb\hj_gby k h[skb® igteh \ jZa mf_gvrblv gbKdmx_ 2z
fb Ij _[h\Zgbyfb iheh _gbc b bgkljnsdbpbgZh[jmp_ee_a “b\hlguo [ _agbyjBf g _
\k_f ghah]lbqg_kdbf [he_agyf <_ | jbglZjghfifldhfie dk_ ijhlb\h[jmp_ee_ _aguo \Zdpk
AZdhgh~Zl _evkl\Z J_kim[ebdb DZaZoklZgAZdeixq_gb Wibahhlbg_kdZy h[klZgh\d.
"mfiZljb\Z_| baf_g_gby ikhEeeMthkb ih [jm_e am djmigh]lh jh]Zlh]lh kdhlZ dZ«
ieZhgh\hlh ijh\_~_gby ijhlb\hwibahhlldgkkmbebd_aZbXklZg [zd b \ km[t_dlZc
h[jz[hlhd k p_evx kha”"Zgby hilbfZev@hkl@gEbkdhecZkh[ ijh*he Z_| hklZ\Zlvky
\bc "ey fZdkbfZevghc j_ZebazZpllb bfkelglghc b jgZigghc b g_\hleay | kN _eZlv
g_#bo \hafh 'ghkl_c hj]l]ZzgbafzZ “b\higu®ZzZ]hijbylgh]lh gh]Zz \ [eb Zcr__ \j_fy
J_ameviZlwg_"j_gb_ kbkl_fobijh[_a kh\r_jgkYh\zZzgby dhfie_dkZ
eZkbqg_kdbo f _jhijbylbc ijb [[mp _i¢kelbdh[jmp_ee_ _aguo f_j
djmigh]lh jh]zlh]lh kdhlzZ \ ]lh~Zo Ba ijhZzgZebabjh\Zgguo \ gZebqgbb
ihalhebeb ihemqgblv ke _"mxsb_ j ame&kvigvkdbo hdjm]lh\ \ ]h m \ dhlhjuo jZa
< ]Jhru ~h \g_"j_gby kbkldjfmiguc jh]lZluc kdhl \ [he__ g_f m
ijhnbezdgb kdbo f_jhijbylbc \ ohaygddZsdj Jbkljbjh\Zgu j_ Z]lbjmxsb_ gZ [jmp_
jZchgZ \u”_e_gh j_Z]lbjmxsbo gZ [gnp_ieBd: "b\hligu_ k ijhp _ndpiFhlg
"b\hlguo khhI\_IkI\_ggh b gby hl Ah b Ilhevdh \nbphBhbg
\Zghklv khklZ\beZ [he__ >hey gbklh [
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]Jhhemgguo k_evkdbo hdjm]h\ khklzZ38be/D YHhdKeHB %U% *DUBLQVWXML (XUR V
YHLODQFH EXOOHWLQ (XURSHHQ VXU O

BN: ijb k_jhghKdhc ~bZ]ghkIMBMLEOHYV (XURSHDQ FRPPXQLFDEC

[jmp_ee_azZ djmigh]h jh]Zlh]lh kdhlZ \EKD\@Hyblb®

k h[s_ijbgylufb deZkkbqg_kdbfb f_Ih~Zfb ih&deyjh\ H > Imlb j_rjhgley fi

\hey | \uy\blv \ jZazZ [hevr_]Jlnzx h[m&Z\leb\Zxsbo ZdImZevghklv [jmp_ee_a

sbo “b\hlguo gZ [he__ jZgg_c¢c WKhZ"bbN >tk > Kdeyjh\ : B DebfZgh\ D < Rmf

\_jghklv ~bZ]ghklbdb f_lh~hf IBN: ih®: Abgh\Z G D ;mdh\Z B : IEjbbgh\ <

N _gh [EZdbheh]lbq_kdbfb [bheh]bg_kgpdy b <« K

fhe _dmeyjgly _Ibg_kdbfb bkke ~h\Zgbyfb @ _em~dh\ F F J a_j\mZguajmp_e
<g_"j_gb_ kbkl_fu ijhnbezZdlbghd&dbpn_dpbb \ ijbjhr_ F Fh\@Eem~d

ijhib\h[jmp_ee_aguo f_jhijbylbcf]_a Hp_evkhg Ahheh]bg_kdbc "migzZe

ggby ijhlb\h[jmp_ee_aguo \Zdpjlbg \L\_ <« £K

gZgmx ijZdlbdm LZjZgh\kdh]h jZchgZ iha\hdbélgldh\kdbc < B Kh\j_f_ggu_ f_Ih

\ jZa mf_gvrblv gbkeh j_Z]bij‘subOb@Zghklbdb b wdhghfbg_kdZy wnn_dlb

[fmp_e_a "b\hlguo _jhijbylbc ijb [jmp_ee_a_ djmigh]lh jh]zZIt
K\h_\j_f ggh_ b _JZIb\gh |JhUhIZ < B Ibhgldh\kdbc F D FmklZnbg

gb_ |JhnbeZdIbq kdbo b \ugm”~ ’fh\g)gqumek’}Zb\g ' F GZcih\z ?jlzabgz Fzl1_

|_evguo ijhib\h[jmp_ee_aguo f_jhifibyNbgZmajgddibg dhgn_j_gphyps_ohk

iml_f m[hy _~bgbqggh j_Z]lbjmxsbo ihgiBdN:edhHbx Kb[GB<«B<GBB;L@ Hfkd

jh\ ih f_j bo \uye evdhghfbq _jkzdb hi +K

"Zgh Wdhghfbg_kdZy wnn_dlb\ghklv ih wlbbgldh\kdbc < B >bZ]ghklbqg_kd

]Jimii_ k_evkdbo hdjm]h\ khklZ\beZ [pheghklv deZkkbqg_kdbo b kh\j_f_gguo f_Il
luk 1_g]_ Z wnn_dlb\ghklv gz |_glb paMipZlee_a_ djmighhhh jkidhlz < B
[he__ l_g]l_ Ibhgtth\kdbc : F GZcih\z ?j]zalngZz Fg
ljh\_~_gb_ ijhnbezZdlbq_kdihbyf_jihhnbevguc gZmqgguc "mjgZe DhklZgzZck
Ibc “Zeh wnn_dIlb\ghklv \ kmff_ ihqlllhkMZjkI\_ggh]h mgb\_jkbl_IZz bf
luk 1_g]_ Z wnn_dlb\ghklv gz |_gliZanljkugh®A + bgl_ee_d_ybghz
hdheh l_g]_ beb \ jZazZ [hevr_ pby <« =K
Kzllzjh\ : B ;jmp_ee_a \ d_kim[eb
Ebl_jzZImjz DaZoklzZg B : KzZllzjh\ FZl YomZeu f_

'h’g,hc gZmiggdibg_kdhc dhgn_j_gpbb ihk
Ibx bgklblmlz DZa&G8<B
+ K

rev[_jlyg F Q_f hizk_g [jmp_e
Wibahhibgq_kdZy kbimZpby Abzqghmftﬁuzggﬂ%ﬂe—
eZidbdz b f_ju [hjv[u F 1 :ev[_jlyg -
jbgZjgZy "bagv <« K

?jl]ZabgzZ : F WibahhlbglgtXy h[
dZ b ~“bzZ]lghklbdz [jmp_ee_aZz d]mlg%

SHIHUHQFHV
nféu; hUWBDQ7K(DQ WKH EUXFHOOR
X (SLIRRQLF G VDWXRWLL F

kdh1Z \ k_evohanhjfbjh\Zgbyo DhkiZg lgzir%:ﬁerRQ DOG 1L )RV RN Lo

/e\zﬁgb :+IT< ?j]ZabgZ < B Ibhgldh\kd Sw DU\ QLIH:3

* § \ (UJD]LQD 6SQ]RRWLF VLWXDWLR
fju[h?\\/%l?l?\gblf éjlm%—\ggﬁt\h;?;ff GLDJOQRVLY ERYLQH EUXFHOMRVLYV
- | e HQWHUSULVHV .RV\DQQ@LDJHODOR Q

WNRWWNDOWK DV D IDFWRU RI TX
WLPH RI ELRORJLFDO VSHFLHV ,Q
Rl 6FLHQFH DQG +LJKHU ¢GROGWOQRQ
+3

B\Zgh\ G | Khklhygb_ mqpgéy éL
ea_ b f_ jZo [hjv[u k gbf G I B‘lZgh\
jbgZjby < +K

*RGIURLG  %UXFHDOR VMK H

DQLPDO HFRV\VWHP KEWDWN_FQ\E{HI.HJH gYDQRY$1Q3‘PQDROYX’EESSV'\Q/YLV/LDPQL%VEE
RI WKH VW FHQWXU\ + ng wo ‘
1LFRODV 3 :DWWLDX )UHWLQ Y

&ORHFNDHUW - 0 %ODVFR . ORUL
- % OXPD 6 $O 'DKRXN + -1H
JHWHVVRQ  35(9(17,9( 9(7(5,&85< "0
1 9 +K

fDTXHS$O RY HU Y%H X ARHOM R6
%DWL $ +RVVOLQXKDPPBGSKPHE
gDKPKD@ 0 +RTXH ,VODP 1&%, o DUEL&IULFROBV :DWW LABX9(17,9(

ODLOOHVS5HIPHUJHQFEU @R (7(5,185< 0(". & 1( +L =3
VLIV@ D WMVQOMUDQFH DQG ULVN IRU KXPDQ,
S5DWXUHDBX 0 /H +RUJOW 3RLJQH
/JHURX§ G $UQRX[HQQHWI HDHK U-H

YW S
8 %E LRQ RI WKH GRFW
PHDVXUHY RI ILJ
WHUQBBGURLQH « +3

*RGIURL®DQG WUXFHOORVLYV
DQLPDO HFRV\VWHP KXPDEHJIQWAUQDFH
Rl WKH VW FHTREGXURKEG6FKRJ]

5#)&9&’(5 RYHUYLHZ RI WAUXFHOO
+VBTX|B %DUL O +RVVDLQ 1 60XKDPPI
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$KPHG$ 0\PHQVLQJK OHG*L 3LRQWNRYVN\ 9 ORGHUQ PHW
3 GLDJQRVLV DQG HFRQRPLF HYILERLHQF\
ODLOOHV $ 6 5DXWXUHDXFDWWRHJBDUX BHLEQRANRY OXVWDILQ %
3RLIQHWRX[ DQG & G $UQRM| OXVWDHLQIDLSRYD (UJDRWBULDOV RI
HPHUJHQFH ROEBRXLY LQ FDWWOH LGWHD@FW LIR@® @ LWALHQWLILF DQG SU
IRU KXPDQ KHKDBWKXUYHLOODQMHKH EX@/@HWHIQVDU\ RI 6LE659t LVVX
(XURSHHQVXU OHV PDODGLHV 9% 5 DSRR2NVNEO H\3
(XURSHDQ FRPPXQLFDEOH GLVHDVH EXOGHRQWNRYVNILDIJQRVWLF YDOXH
BNO\DURY6ROXWLRQ RI WKH CSDMREGBPVDRBWKRGHWUIRU FDWWOH EU
VSHFLI\LQJ WE®HWWRRSLEUXKHO®)R VA \3LLRQ WNRBYOWNIDLSRYD (UJD]JLQD

2 ' B6NO\DURBY .OLPDQRY . G6KXPLOQWWOGLJHQFH LGHD 4L Q@RBYDWLRQ
=LQRYD %XNRWBIWHULQDU\ OHGLFLQH
¢ *3 6DWWDURY $ , LWQUW KHOSHSWEO L F

=KHOXGNRY 00 S5HEHMFROOWWRINMKVVED,GDWWDURYHUQDWLRQDO VFI
LQIHFWLRQ DQU @RWOXEBNRWLUHO \SRKDFWLFDO FRQIHUHQFH GHWKFDWH (
=RRORJLFDO MRRUQDO +3 DQQLYHUVDU\ RI WKW XBI6$OP D W\
3

K\_"~ gby h[lZj\Zo

?j]ZabgZz :k_ev FbozedéBhlgklj \_I_jbgZjguo gZWKidhdlhjzgl DhklZzgZckdh]h
Jhkm~ZjkIN\_ggh]lh mgb\_jkbl_IZ bf : ;Zclmjkugh\Z ] DhklZgZc mel_eZclmjkug
HPDLMVVHOHGIPIDERP
Ibhgldh\kdbc <Ze_glbg B\zZytdbg \_|I_jbgZjguo gZmd ijhn_kkhj DhklZgzZck
Jhkm~ZjkIN\_ggh]lh mgb\_jkbl_IZ bf : ;ZcimpkudBEgZc me ;Zclmjkugh\z |_e
HPDLOLROWNRYVHIPWINROHQWLQ
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“#Hfuk \_I_jbgZjby@rerZgmeg [HllZe¥g Dhdkb[lI_j Ih[ugZ dej_leg ij_izZjZIlZj u
wdhghfbd@éhefreee]e a_jll_e]_g heZjru pbdehhdkb]_g bglb[kHhj RHe dlb\e
bll_jre- kc_dmug iZlZeh]by d_a+sg”"dhés?egm"Z kbgh\bl hkl_hZzZjljbl tgjljha °
I [ Hku Thil#®i dhdkbilZpl_ "h¥Z M Ibeb”eee]ef_glg_ " [ZK"Z abydk_je_je

dojk_leef_]_g @ZgmZijezZ@ug_ [mug ZmjmeZju teZea ~f_k ZmjmeZj ereg”_
©OfZcru Fhogueg”_ bll_j"e iZwaO©OfZcru BIll_jreZkute¥ g kZcug “Zku [_klZg
ZikkxggZg d_ceg iZcua [mug ZmjmeZju “be d_a’@kgrMZju iZIduip Z B w
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"ZgmZjeZi®rukbohf hjeu klZImk@eiugZ d_e] _g”~_ bdl[jek _g~eee]eg ZjlujZ™u
Zmjm~tu-se”™_|_"Z[ugm”?u ZaZclZu [mug@Zewkug &ZjlZ*"u [mug r_fejr-]eg-
N_1_9_jZpbykug _kd_j_"-

G_J]eafl¥frZj [mug pbdehhdkb]_gZazZ dhdkb[l_jcZkbg¥\@ljlujkl_jhb~kua
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@mfz[Z_\ : Dfz]bkljZzgl DhklZgBcklhkm~ZjkI\uggmgb\_jkbl_| bf

;Zclmjkugh\z

Gzf_Ih\ : Fx ~\g ijhn_kkhj DhklZzgZckdbc Jhkm~Zjkl\ jggud imfgb\_
;Zclmjkugh\z

JuszZgh\z J & d\g “hp_gl DhklzgzZckdbc Jhkm~Zjkl\_gguc mgb\_jkbl_
;Zclmjkugh\z

>799Zy jZ[hlz\yBkgZ ijbf_g_gbx \ \_I_jbmXxjibbgh bkihevam_fuo \ f_~bpbgkd|
ijzdlbd_ g_kl_jhb”rguo ijhlb\h\hkiZzebl_evguo\ijGlKZIhBamqgngZdiW\ghklv
ijbf_g_opg_kl_jhb~rguo ijhlb\h\hkiZebl_evguo ij_izZjzZlh\ Jjmiiukdedkibhhguo
bglb[blhjh\ pbdehhdkb]_gzBR#= \ ZgZe]_abb iZlheh]bc kahikid\lghc kbkl_fu
kh[zd hkl_hzjljblu kbgh\blu Zjljhau bj liZjZlu ]jmiiu dhdkbjhy\eyxl
\ujZ> _ggmx bal[bjZl _evghkhVebmmZxlky hlghkbl _evgh \ukhdhc wnn_dlb\ghklvx
fbgbfZevguf dhebqg_kI\hf ih[hgqguo wyrhre_ddgb kmklZz\h\ b dhg_qghkl_c m “b\hligt

p_ehf khklzZ\eyxl ~h hl gbkezZz \k_o g_aZjZagup fheklmjgzd wlhl ihdzZazl_ev
khklz\ey | Kl_i_gv jzZkijhkljzg_gby azZ[he_\Zgbc kmklZ\h\ m\_ebqgb\Zz
\hajzklhf Ij_~mij_""~_gb_ kmklZ\guo iZlheh]bc e_q_gb_ b j_Z[beblZpby

ih\j_"~_gbyfb kmklzZ\h\ ij_~klZ\ey_| kh[hc h~"gm ba ZdlmZewgluojbigh[ghc
f_~bpbg < jZ[hl_ ~ZgZ hp_gdZ debgbqg_kdhc wnn_dlb\ghklb b [_ahiZkghklb
iZj_dhdkb[Z ijb iZzlheh]bb ldmklghgktokl_fum kh[Zd gZ hkgh\_ debgbq_kdh]lh I_q_
\hkklZgh\e_gby ikbohfhlhjgh]lh klZImkZ “b\hlguo hbe_nid_ghr_ gbe \hkiZe_gby
memqr_gb_ ih”\b ghklb kmklzZ\Z ih\ur_gb_ mjh\gy Zdlb\ghklb kh[Zdb b ij_
NZevg_cr_c "_]_g_jZpbb kmklz\gh]lh ojysZ

Dexg_\u_ keh\zZz khjzldibjhbrguijhlb\h\hkiZebl_evguj_izZjZlu he_aghb
kmklZ\h\ b dhg_qghKkfjdhdkb][

7+( 86( 2) 12167(52,'$/ $17),/$00$725< '58*6 ,1 9(7(5,1%$5<
0(',&,1(

$ . =KXPDEPMWWHU .RVWDQD\ 6WDWH 8QLYHUVLW\ QDPHG DIWHU $ ¢

$0 1DPHWBRFWRU LQ YHWHULQDU\ VFLHQFH UHFWRU DW .RVWDQLE
%DWXV\QRY

50 5\WKD@RKD LYHWHULQDU\ VFLHQFH .RVWDQD\ 6WDWH 8QLYHUVL\

7KLV ZRUN LV GHYRWHG WR WKH DSSOLFDWLRQ LQ YHWHULBIRU\ PHG
QRQVWHURLGIDO® DRDMR U\ GUXJIWH YOKGLHG WKH HIILFLHQEQ FOD@RQWWHU
GUXJV RI WKH FR{HPHFWIXBH LQKLELWRUV R&2F\FD® R]HIDD $BWIRRORJLH
ERQHV DQGRIGRUGWRVWHRDUWKULWLY V\QRYLWLV DWRXSU DW HV HH SWFH V W
VHOHFWLYLW\ DQG DUH FKDUDFWHUL]JHG E\ UHODWLYHO\ K LIJW KH I IMRLHQF
DQG OLPEV RI DQLPDOV FRQVWLWRKGMDXERXR GLVRIDNE® @®PRQJ GRJIV WI
7KH VSBRHOISAVHDVHV Rl WKH MRLQWY LQFUHDVHV ZLWK DJH VR RI |
\HDUV RYHU \HOQUWKLV SDSHU ZH HYDOXDWHG WKH FOLQLFDO HIILFC
SDWKRORJ\ Rl ERQHV DQG MRLAWW KK FRUIYLRQOWKRXEVWLNQG UHFRYHU\
RI DQLPDOV SDLQ UHOLHI UHGXFLQJ LQIODPPDWLRQ LPSURY D@IG MWRKIQ
SUHYHQWLRQ RI IXUW KMKIHGW 1 A REGID D W DR RO D J H
.H\ZRUGV F\FORRI[\FROLE V\QRYLWLV MRLQMWVYPERYRWHGRIXGBO DQW

< ihke_7~gb_ ]h”u aZ[he_\Zgby kmZXddjh\ nki_pbnbqg_kdb_ b g_ki_pbnbqg_kc
kh[Zzd ihemgbeb agZgbl_evgh_ jZkijARkg@dgbgbeb fbdjh[gh]lh \bjmik[gh\h]h]j
Bo ijbgbgu jZaebqgu f_oZgbablpdkb o4zdl_jz gZjmr_gb_ h[f_gguo ijhp_kkt
db obfbg_kdb_ fghlhgbke_ggu_ [bhé&hyhilg dkdldkjfe _gbbf kh”_j Zgb_*fhlb
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guo ]_g_Ilbg_kdZyihehjzZzgghklv WhgZ_gb_ khkm~h\ hl_d wdkkm”Zpbx fb]jZptk

g p Zee jlbg_kdb_ \ha”_ckl\by \hdplichXxsthkgh\ghf 3B2,b

dzd ih” \ebygb_ f mdzZazZgguo ijbgbg 1Zd bk\kgkbYybebabjmxl j_p_ilhjuld f_~bz

kNb_ Zmlhbffmmtbta Zzhjl]ZgbafzZz ijh*mdjZfb[heb ]bkliZfbgm b [jZ"bdbo&Edm b f_

\hkzZe_gby @®WIbf b h[tykgy_Ilky rbjhagb&bf \ha~_ckl\byf ihgb Zy ihjh] [he_\h

bd j k \_I _jbgZjguo \jZzg_c d f_Illh*"Zgmb\bl evghklb

ghkodb e _q_gby b ijhnbezdlbdb ~Zgghc iA\brzxl gm\klI\bl_evghkl¥e Xtih

ehlbb g_kdbo p_gljh\ |I_jfhj_Jmeypbb d ~_ckl\bx
Ilh ~"Zgguf ebl_jZImju ba\_klgh ghh dhuo ibjlmh*@

e_gb kmklz\h\ b dhg_qgghkl_c m “b\hlgudGh<p _[ehdbjm_1I \ujZ[hldIEEiZiHk

ehfkhklz\eyxl ~h hl gbkezakZza ggh\ ih~"Z\eyy Zdlb\ghklv pbdehhdtkb]_gZau
guo [he_ag_c Kkj_"b kh[zZzd wlhl ihdZjadl kewskkKm_I1 \ "\mo bahnhjftzd HRH=
[Z\ey | Kl_i_gv jZkijhkljzg_¢gby azZljhklZ]eZzg”"bgu kbgl_abjh\zZgbu f k mqgzZk

e\Zgbc kmklzZz\h\ m\_ebgb\Z_Ilky k WfZzkthfgklbImlib\gu_ ijbkmlklI\mxl \h fgh]
lzd \k_o kemqzZ_\ ijboh”blky gZ khdzZzdybklZj mqgzZKI\imkp_kkzZzd_halzaz \
r_ e_Il b [he__ klIZjr_ e_Il lhqglb ihihA*_j Zgbb djh\hkgZ[ _gby i&hkl_d az
eRAbgz kemqgz_\ Zjljblh\ \klj_qZ_Iky kmb&bkXdc ~_em”dZ b *j ljhklZ]leZg”~bgu
djiguo ihjh~ \ hkh[_gghklb gZs_ m ¢_dbprdiZggu_ k mqzZklb_f bRy m_
h\gzjhd jhi\_ce_jh\ ez[jz"hph\@ ~j fu_ \ ghjf_ ijbkmlkl\mxl \ ldZgyo \ gbad
lj_~mij_"~_gb_ kmklZ\guo iZlhehihg_gljZpbyo Hgb h[jZzamxlky \ hI\_I gZ |
ggb_ b j Z[beblZpby kh[Zd k ih\j_ " "gbgbb b hI\_IkI\ _ggu aZ bgbpbZpbx b
kmE\h\ ij_~kl&x_| kh[hc h~rgmlimaAe Z8_jZgb_ fghlbo iZjzf_Iljh\ \hkiZebl_evgh]
vguo ijh[e_f \ \_Il_jbgZjghc f_~bpbgijhpedkzZ < ihiuld_ mkbelbghikigeab
|_eghklv o02zZjzdl_j |_g_gby azZ[he_\Zegwmh]lhbd_ckli\by b mf_gvr_gby ih[hqguo
rbjhdzy jzZkijhkljzg_gghklv gZjmr_gbwmhmaondgdeb jZajZ[hlZgu Gl<l bal[bjzZl_evg
pbgZevghc kihkh[ghklb kaklZWhh klZbgh[bjmxsb_ PH=LZd dZdnhilplgdhklv keb
\bl az~Zgm ihbkdZ kh\j_f_gguo ih"otbihcd hjjheehgdb ~_em~dZ \ [hevr_c f_j_ az
jZ[hld_ f_Ih~h\ e_q_[ghc dhjj_dpbb kkiklIZhghPH= ijbf_g_gb_ Gl<l k jbdalb
kj_~u gZ hkgh\_ ijbf_g_gby ij_izZjzlh\_eh\ddh ~_cklI\b_f gz mH=gvrZ_1 \Wljh
ihdhe_gby ghklv ih[hgguo y\e_gbc kh klhjhgu @DL
GZb[he__ rbjhdh jZkijhkljZzg_ggufb eBa ij_iZjZIh\ Gl<l gZb[he__ Zdlb\gu \
dZjRlL_ggufb kj_~kI\zZfb ijbf_gy_fufb \hdgehr_gbb PHbug~hf_IZpbg BRil ib
glm_kdhc ijZzdibd_ ijb e_gq_gbb "Hbhhlgiumkibdzf [he__ k_e_dlb\gugbfPKmeb”
e\Zgbyfb kmklz\h\ kVeyxlkl_jhb~rguf_elkbdzZf gZ[mf_Ihg b wlh”"hedld >ey ¢
ijhib\h\hkiZzebl_evgu_ ij_iZGZ«¥d >@ Ihjuo ij_iZjzZIh\ \ugbke_g bge* Wbk k_
Qzklhlz ijbf_g _lgpbb _ey_ Iky I_f qglh kghklb khhlghr_gb_ bg]b[bjh\Zd¢Hy=PH=
I[jm~gh azf_gbfu ijb fghlbo aZ[he_\Zgbyd zippf_j ~ey f_ehdkbdzfzZz hg khklz\e
jh\h""Zxsboky \hkiZe_gb_f [heyflo b eb*bdehn_gZdZ |I_ghdkbdZfz ib
jz dhc  Wlb ij_izZjzZlu rbjhdh ijbf_gyktklydZz{Z bgr"hf_ | 4B > @

ij_"™_\k_]h QjbkiZebl _evguolly Z GZ jugd_ \_| _jbgZjguo ij_iZgBAlh\ hl
Ib\guo azZ[he_\Zgbyo kmklz\h\ b ihakbgkgghdg@ ~Z\gh ihy\bebkv g_kl_jhb~gu_
hk _Zjljbl hkl_hZjljklagh\bb | » h~lb\h\hkiZebkelvgu_ ij_iZjZlu ]jmiikbdhd

gZdh \ ihke_"g__ \j_fy h[eZklv ijbfh\g_whtye_ _dhdkb[ b jhn_dhdkb[ ijhyleyxsb
g_k jhbrguo ijhib\h\hkiZebl_evgzo \iyjZ ggmx ba[bgAMghklbrhlebqZxshky

jZIlh\ kms_kI\_ggh jZkrbjbezZkv bo klgebblbk vigibkhdhc wnn_dlb\ghklwyb b fb
ihewh\Zlv ijb Zmlhbffmgguo aZzZ[he f¥2ggwfodhebqg_klI\hf ih[hgguo wnn_dIlh\

kh[zd@Fgh]b_ ba gbo I1Zd _ ijbf_gyxlky ~eyk\yab k wlbf p_evx gZrbo bkke_"h\Z
h{_al[heb\Zgby gZijbf_j ijb objmj]lyqbekdkivi ijbf_g_ob  "bpbgkljhg_kjhb”
\f_rzl_evkl\_ ghlhijhlb\h\hkizZebl MWwg ij_izjzlizj_

L_jZi_\lbg_kdh_ b lhdkbqg_kdh_ dhkib{Arbkh[Zd iElheh]b dhklghmklZ\ghc
GlI<l h[mkeh\e_gh ij_bfms_kI\ [dgh bgblk fu

\Zgb_f dexq_\h]h n_jf_glZhjfhlb gby KhleZkgh "Zgguo ZgZebaZ aZ[he_\Z_f
kb azZ ZjZob~hgh\hc dbkehlu D Ijkhiidd \ DhklZgZckdhc h[eZklb aZ ihke_"gt
A_gbb de_lhgqguo f_f[jZg :D \udhf®bl \ pb 1] iZlheh]lbb dirkkg E\ghc

eZdm J~_ kem bl km[kljZIhf ey jg~Zkbkjl_fu kh[BEHI_hZjljblu kbghkiika\

Ilh\ \ Ihf gbke_ pbdehhdkb] gZa mge@kl\inxkgbodg\ f hl gbkeZ \k_o0 gga&ZjZa

h[jZzah\zZgbb ijhklzZ]l]ezZzg~bgh\ [he_ag_=xey bo e_qgldglebwgbdZo ]hjh~"Z Dhk
ljhklZ]ezZzg”bgu yleyxlky guwfloghhZgzZywkihevamx!| 1Zdb_ ij_id¥&ibdh

N cKkinxsbfb ebpzfb \ ] g _a ([Beb VYhkgzZdyZljby\hevlZj d dk_gZe Ibhi_glzZe

gby b ih\ur_gby |I_fi_jZImju ihkdhevdgZjbghmfzZn_gij_izZjzZlu d_lZfbgZ b *]j
yleyxlky f_~bzZlhjzfb f_klgHBeb\hk 1Zj_dhdkb] aZj_]lbkljbjh\Zgguc g 2

| eghc j_Zdpbb \uaulZxl ehdzZewghmdjzikdhf nzjfzp _\bqg_kdhf juglhjlhh?



<?L?JBG:JBY

\uf gzZa\Zgb_f >bgZklZl y\eéyjdkbh\h UHFHSWRU GHILFLHQF\ PLFH5 0 ( %
jbfuf ijhe_dZjkl\hf Hg ]b”jhebabjm UBREDHY -$ 2DWHV HW DO 9&LUFXO
i_gq_gb b ij_\jZsZ _Iky \ \Zev~_dhdKb[ dhg

iZopby dhlhjhlh \ iezaf_ djh\b klj_fbl_evgh @Zkhgh\ 2 E |_jki_dIb\u ijbf_g_gb\
jZHZ 1\ i_j\uc °_ qZk ihke_ \\_4Zgbyhjh]h g_kl_jhbrgh]h ijhlb\h\hkiZebl evg
izIZz m~_j"b\ZyAwukhdhf mjh\g_ bl djgiZjzlZ gbf_kmeb”~ (-, GZkhgh\ Debg

g \ aZz\bkbfhklb hb " ®au fZdhe b I_jZiby < k

>hahaZ\bkbfuc wnn_dl iZj_dhdkb[Zz dz4ikdhA < = Ijbf_g_gb_ gbf_kbeZ ijb
_]h [hevrZy ih kjzZ\g dabe knzdhf ijh Th*Z]jbg_kdhf Zjljbl_ <= ;Zjkdh\Z B
"heébl_evghklv ~_ckl\by ijb khihkl20&fgbgZ < : GZkhgh\Z L_j Zjob\
ZgZle abjmxs_f wnn_dl_ ijh~r_fhgkljbji\zgu )
\ debgbqg_kdbo bkiey®mzkh[ZzdZo k hk FZI_jbZeu ba aZk_"Zgbc 9 GZpbhg
| _Zjljblhf b kbgh\blhfdhlhjuo iZj_dhd&Bph dhg]j_kkZ Zg_kl_abheh]h\ ijhn_k
ijbf _gyeky \ ~"hd] d] fZkku I\ ggbfu Nj"_jbd Dzfx >_iZjlZf_gl Bbeklbd
r qgh |_q_gb_ ~g_cGZ ijhly’ _gbk_]h NeZZg~kdbc mgb\_jkbl_I ] ;jxkk_ev ;_e

eq _gby b ihke gb\Zebksb_nbaéKRb 1by

q_H#b_ ijbagzdb \dexqZzZy Zjl_jbBevgh_ ~z%DNRKRB &\FORR[\JHQDI\K5 HHP\

gb_ qzklhim k_¢~khdjiZs _gbc qzklhl@UHYVLKOWKHURYVPGINURKYHFVOIDOVIL Y H
ogbyl fi_jZImjm IbeF fZlheh]bg_kdb D@QGNUDQVSEKXQ@WEBKBURQDUWH D DBV
dZazl_eb djh\b dhebq_kI\h wjbldhpbfiRORFPAOIWIKRG XFQEWRYLBHNQW KDQ &

pbh\ ] _fhleh[bgZ KHW b e_cdh]jzffiRURRVURBIUWLPOFDRSGKDJIHV

gmx wnn_dIb\giZ§l\dhdkZb[m “bguo hl 6DED ORKDBPADPE 5RXLQLG +\RLQ <XQ

f qzbekvh[e 1q_gb_ [heb mf _gvrizgh 2¥HQ!I © HWHFWLRQ DQG TXDQWLILFDW
e _gby memqgr_gb_ ih”\b ghklb kmkIQRYHG\GREQKLELWRU LQ FDQLQH SOD\V
r gb_ mjh\gy Zdlb\ghklb kh[¥djp b iZLWK VSHFWURIOXRUQ PHW HDR SHWHF W
A gb_ ~Zevg cr_c ~_] g _jZpbb kmMRAGOMLRQ RI D QHEZ&H WRKRGRD RJ\?
ojysZlheh bl _evgzZy ~bgzZfbdzZ hlf_qz&HXWHUV (/6(9,(5 CGBKMLFD®LRQG

ihdZaZl_eyo h[s_]h Zgi\ébaz d PHGLFDO $QDO\VLV®S« \

< klyab k emqrbf ijhnbe_f [_ahiZzkghklb
> @b khihklz\bfbf q_[ghfhfj_pheBZx SHIHUHQFHV
s f wnn_dl_ ijbf_g igh dhdkb{EK e d ID]XWBGDORVFRESSOLFDWLRQ RI
Ib\gh]hbg]b[bIBEPH= y\ey Iky #jhdb VWHURLG DQWLIODPPDWRU\ SBRHSDUDV
| _eguf GRJV ZLWK WKH DVHSWLF YRIRSLWLV R

Bkke ~h\Zgby ih ijbf_g_gbx ghluo f  6KXKRY-, &: QDOJHVRREXQVVLD
pbgkdbo h[_a[heb\gxsBpZlh\ \ N\ jb SUREOHPDWLUR IBMKXHERYLQLFDO SKDUPDFR
g4bb ~he gh jzkkfzljb\ZIvky gl jdZd PG WKHUFSHXWLFV 3
Ib\z z dzd h[yaZl_evgh_ ~hihegZgb_ d j/PQGRQL 0 ) &RPSDULVRQ RI V
f gdbjh\Zgduko fzf ~bz]ghklbdpzZitbb| LQIODPPDWRUN IIDPAYQUROQ RDQG NHWRSL
> @ KRUVHV DSSO\LQJ 3. 3' PRGHOLQJ 0)

IHHV (TXLQH 9HW -RXRQ@DO3
Ebl_jZImjz
EZamlbgzZ JBkd\Zljbf_ g _gb_ OF&RUPDFN . 7TRZDUG GHILQL
g _kl_jhbrguo ijhlib\h\hkiZebl ewglio BQDOJHVLF UROH RI 16%," LQ WKH PI
Ih\ ijb e_q_gbb kh[Zd k Zk_ilgbo\bkdbPFHWH VRIW WLVVXH URMKNLH V% UX QH
lhf dhe _ggh]lh kmkh&\Z jlZpby K &OLQLFDO -RXUQDO RI 6SBUWYV OHG

Rmoh\ -, & :gZev]_aby \ Jhkkbb ijhppXUOHLJK 0 ( &\FORR[\JHQDV
e fygu_ \hijhku E K RmMetbgbqg _kdzy mYRPRWHV HDUO\ DWKHURVFOHURWLF
fzdheh]by b | _jZiby « K /' UHFHSWRU GHILFLHQF\ PLFH 0( ¢

/IDQGRQD) &P SDULWRRQYKBQWIL%DEDHY -$%$ 2DWHV HW DO 9 &LUFX
LQIODPPDWWIRRID XQIDQG HWRSWRIHQ 3

KRUVIHSSO\3.@88] PRGHOQLRIDQGRIL IDVRQRY3URVSHFWESIUHDWLRQ |
/JHHVUYTXLQHWRXUQDO 9RO 3 QRW VWHURLG DQWLIODPPDWRU\ SUHS
RI QHZ SUHSQUMWRPR(@-,1DVRQRY
OF&RUPDFN . 7RZDUG GHALARHPOEHIDS\ « 2 3

DQDOJHVLF UROH RI 16%," LQRWKH PDUWBYNPNBKWDSSSOLFIMARUQ
DFXWH VRIW WLVVXH LQMXULHV DUWREBRAUHP\O 1P UV DRRXEGRNXQLQD
&OLQLFDO -RXUQDO RI 6SRUWYV 1IGRWVOIQR O < S
3 JUHGHDPMDWHULDOV RI WKH VHV\
%BXUOHLJK 0 ( &\FGRRSLBFRQDN/K‘IH ILIWK 1DWLRQDO &RQJUHVV RI DQH\

WHVY HDUO\ DWKHURVFOHURWLF é%R/'LFﬁ/(%’thhUF)HW@'Fk%LFU\LéP /&D P XV '"HSD
DQHVWEKHVLRIORIE QOHHUVLW\ %UXVVHOV
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%DNHU & 6 &\FORR[\JHQDVRZHQIVOZHWHOWLRQ DQG TXDQWLILFDW
H[SUHVVHG LQ DWKHURVFOHURW L® RYH\L R@ Y KLl EH PWRIUQ JL Q DMDLYIHQH SOD\
DQG WUDQVSODQWHG KXPDQ FRIIRQID WS HFWUHRIDKRUDRPBWULF GHWHFW
FRORFDOL]JHG ZLWK LQGXFLEOH QYWMLGDRJLRBE RQWKQHMZ DIERRRBQOR.
QLWURW\URVLQMDEDRBKBFXOW WBO\ 5HXWHUV (/6(9,(5 ®©BXKMLED®LRQG

PHGLFDO $QDO\VLV?23 \

ODULR *ZRADIRQ .LP $OHVVDQGUR

6DED ORKDBPDPIG 5RXLQLG +\RLQ <XQ +HOHQ

K\_~_gby h[ Z\IhjZo
@mfz[Zz_\ :kozZl Dhguk[Z_\bgZclgkugh\ Zlug®Z "hklzgzc f_fe_d_lled

mgb\_jkbl_le \_|_jbg@fietsbpbgz dzn_"jZkfzedbkljZzglu | e HPDLO
DV #PDLO UX

Gzf_Ih\ :kdZzZj FujazZof_lhibqg ;Zcldkugh\ Zlug®Z "hklzgzc f_fe_d_lIl-d
mgb\_jbl_N_ |I_jbgZje@f _~bpbgZ dZn_"jZkWu¥vu ijhn_kkhj

JuszZgh\zZ JZmrZg FbjzZza[Z_:\g ;ZclHkugh\ Zlug®Z "hklzgzZzc f_e_d_lIlled
mgb\_jkbl_Ne | _jbgZje@f _~bpbgzZ dzZn_"jZkugd ~hp_gll_e HPDLO
UDXVKDOQ #PDLO UX

@mfzZ[Z_ \ :koZl Dhguk[2Z \tjbkljZgl dzZn_~ju \jdgZjghc f_“bpbgu

DhklzgzZckdh]lh JThkm~ZjkI\_ggh]h mgb\_jkbl_IZ bf_gb : ;Zclmjkugh\Z ] DhklZc
HP D LDV #PDLO UX
Gzf_Ih\ :kdZzZj FujazZof_Ih\bfMhdlhj \_I_jbgZjguo gZmd ijhn_kkjj dzZn_~»

\_I_jbgZjghc f_~bpbgu nzZdmdviblgZjbb b I_ogheh]bb “b\hlghDhkiNZgZckdbc
Jhkm~ZjkIN\_gguc mgb\_jkbl_I| bf : ;ZcIlmjkugh\z

JuszZgh\z JZmrZg Fbjzg[Zz_dgg"b”zZIl \_|l_jbgZjguo gZmd Ahp_gl dzn_
\_I_jbgzZjghc f_~bpbgu DhklZzgzZckdbc dgkm" mgb\ jkbl_| bf : ;Zclmjkugh\Zz
nZdmevl_| <_l_jbgZjbb b I _ogheh]bb "b\high¥e*kl\Zz HDLO
UDXVKDQ #PDLO UX

=KXPDED\HY $VNKDW .RPODVEDNWRYWIKQD\ 6 WDWH 8QLY HU \2h VA WQOR B & YD
HP D LODV #PDLO UX
1DPHWRY $VNDU O\U]DERPWRRBRY.LFKHWHULQDU\ VFLHQFH UHFWRU D\
QDPHG DIWHU $ %DLWXV\QRY
5\WKDQRYD 5DXVKDQ 0L3KD Q&I\WMQDQDUD W F.IRVQFHQD\ 6WDWH 8QLYHU
DIWHU $ %DLWXV\QRMPDLODXVKDQ _#PDLO UX

M >D
=?GHFBD: :GLB=?GG:Y KLIJIMDLMJ: B BFFMGH=?GGU? K<HC
OE:FB>BC
@zablh\ L+ fzZ]bkljZzgl DhklZgZckdbc ]hkmA~Zjkl\_gguc mgb\_jkbl_| bf_

;Zclmjkugh\z

Dhdzgh\ K Dd \ g “hp_gl dzZn_"ju \_Il_jbgZjghc kZgblZjbb Dhklzg
]hkm~Zjklgguc mgb\ _jkbl | bf gb : ;Zclmjkugh\z

Qm  _[Z2_\Zz ==\ g klZjrbc ij_ih”rz\zZl_ev dZn_"ju \_Il_jbgZjghc kZgblz
DhklZzgZckdbc JThkm~ZjklI\_gguc mgb\_jkbl_I bf_gb : ;Zclmjkugh\z

< klzZlv_ ijb\_~_gu ZgZeba ]_ghfz *Zgldhd_gbphc kljmdImj_ bhbffimgo
k\hckl\Zo oeZfb”~bc IhdZklZbbokl\h]_g_Ibg_kdh]h Ziizjzlz we_f_glZjguo |_e_|
oeZfb”bc dhlhju_ ij_~klZ\e_gu h”ghc fhe_dmehc >GD mizZzdh\ZgdghlhjZgmde_h
kh”_j blky \ jb[hkhiZo*klZ\e_gu ~Zggu_ h ]_g_Ilbg_kdhc Jhfhehlbbvgufbm h
k_jhlbizfb oezfb”bc Ijb\h”ylky j _ameviZlu gh\uo bkke_ "~h\Zgbc \_"msbo _\jhi_c
p_gljh\ '\ dhlhjuo mklzZzgh\e_gdezghhbb \u”~_e_ggu_ hl djmigh]lh jh]lzZlh]lh kd
jZa™_eyxlky gZz jZaguo k_jhlbiahahm~ bl _ev Z[hjlh\ b dior bggh _dpbc Ibi
\ha[m~bl_eb ihebzZjljblh\ b wgp_nZeblh\ H[Z k_jhlbiZz b hl h\_p b hl djmigh
kdhlz g_ ihdzZau\Zeb i_j_dj_klguo j_Zdpbc kh rlzffzfb ilbgv_]h ijhbkoh
\ha[m”bl_e f ebfnh]jZzgme fu
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Ijb\_*_ggu_ ~Zggu_ ]lh\hjyl h rigilbdhgaghf ki_dlj_ \ha[m~bl_e_c oeZfb”bhal
lhwlihfm “ey “bnn_j _gpbZpbb \b~h\ k_jh\ZjbZglh\ b rlzZffh\ oeZfb”bc g_
bkihevah\zZlv kh\j f ggu_\ukhdhgm\kI\bl _evgu_ f Ih~u JeZ\guf ba dhlhjuo gZ
N gv yley |ky ihebf_ jZagZy p_igZy j_Zdpby

Dexq \u_ kehdZZfb”bb ] _ghf Zgll]JZgiu k_jhlbiu

OE:FB>BYE:J>U=?GHFBEU :GLB=2GD J:FU @G?
BFFMGH=2GD:KB?LL?J1

@Zablh\ L \_I_jbgZgu® kZgblzppdzn_~kaigu fZ]lbkljZzglh ;ZclHkugh)
Zlug”™® "hklzgzc f _fe_d_Illed mgb\ jkbl [e

DhdzZgh\ K D¥d \_I|_jbgZjemkzZgblzjby dzZn_"jzkogp_glu: ;ZclHkugh\
Zlug™® "hklZgzc f_fe_d_Illed mgb\_jkbl_1e

Qm ™ _[Z_\Z = A¥d \_l_jbgZje@ kZgblZjby dzZn_"jZkuylu @ulmruku
;Zclgkugh\ Zlug®wzZ hklZgzc f_fe_d_Illed mgb\ ljkbl

Fzczxez™"Z oeZfb”byeZj*gfgu |1Ze*Zmu Zglb]_@ywdu tg_ bffmgh]_g~-d

&Kk_Il_je [hcugrZefmf_Il_j d_elejee]_g OeZfb "by@g4itacf ~_g_r_e_j ]l_g_l®&dZeu
ZiiZjZlugu ©FZklujuemu gmdeZ @itZzeZg |jb[hkhfrZjr"Z hj@fHheZkg e j [h&ugr
fleef Il1_j djk_Ilee]l_g,j | jes $e_d oeZfb”byeZjRujhlbilZju J]hfheh]b®eu
[ZceZguklZju d_elejee] @ nHhW ®ukeufb hjlZe@Zju "~ jleace]_g a_jll_mecZjjij-

fZe"Zg Mdjue]lZg oeZfb”byeZj [hdllgrZegj sk _lee] _g heZj [hcugrsZ oeZfb"by
~de ¥hlbi€ peeg "o £ er 1ZklZm1g er_d bgn _dpbyeZjuhebZjljbllZj g_
wgp_nZebllZharufuriZju Hku _de k_jhlbi€E¢ezZjr"Zgg_  *j@&jzZ fZe™ZypklZg
Zeu¥g Ig_ liZgmedfZ "uwurlZjuf _g&juf&lugZk j_Zdpbyedjkuld ] _ g

G leale¥frZjoeZfb™NoeZj ] ghf Zglby jgrlZff~Zj k_jhldiZ]j

*(120,&6 $17,*(1,& 6758&785( $1' ,00812*(1,& 3523(57,(6 2)
&+/%$0<',$

=KD]LWRYQGHUJUDBXWWE&D\ 6WDWH 8QLYHUVLW\ QDPHG DIWHU $ %DL

.RNIRQY6 . DVVRFLDWH SHBIBIWWRHQW RI YHWHBV@MD@WDV BQDWHVERQY
QDPHG DIWHU $ %DLWXV\QRY

&KX]KHEDHYD/HQLRU OHFWXUHU GHSDUWPHQWVRIDQBW Id WIDQ\DH \8 § DY)
QDPHG DIWHU $ %DLWXV\QRY

7KH DUWLFOH SUHVHQWVPWK I DWD ARYLVORMLIHQRF VWUXFWXUH DQG
RI FKODP\GLD 'LVSOD\LQJ RI WKH JHQHWLF DSSDUDWXV FKODPEGLD HOI
RQH PROHFXOH RI '1$ SDFNDJHG LQ QXFOHRLG DQG 51%$ WKDWWIRRQWDL
KRPRORJ\ EHWZHHQ LQGLYLGXDO VHURW\SHV Rl &KODP\GLD UHVXOWYV
UHVHDUFK FHQWHUV ZKLFK IRXQG WKDW FKODP\GLD LVROBWWGWURP FD
HI[FLWHU DERUWLRQ DQUG/ LYWSBROLDOD® KWIWEWILFOWKRIHQY DQG HQFHS
DQG IURP VKHHS DQG IURP FDWWDHW.RRAHGLYK WIWRMWLQV RI DYLDQ RU
DIJHQW Rl O\PSKRJUDQXORPD 7KHVH GDWD VXJJHVW D YLSHDVISQWWU]
7TKHUHIRUH IRU WKH GLIITHUHQWLDWLRQ RI VSHFLHY DQG VWURLIX Rl &
VHQVLWLYLW\ PHWKRGYVY PRVW RI ZKLFK WRGD\ LV WKH SRO\PHUDVH FKD

.H\ZRU&QWDP\GLD JHQRPH DQWLJHQV VWUDLQV VHURW\SHYV

< hlebgb_ hl \bjmkh\ oezZfb”"bb kh[eZZxsb_ mgdpbhgghklvx gh kihkh[gu_ ¢
h[{Z IbiZ gmde_bgh\hc dbkehlu J&D tjZzafgh _gbx

g Kih >GD yl\ey Iky \ _ebgbghc kjzZ\gbl = g Ibg _kdbc Ziizjzl we f glZjgu
ihkhygghc b khklzZ\ey_ | kh”~_j"Zgb_|I_e_p ij_"klZ\e_g h~rghc fhe_dmeakhc >GD
JGD fgy_Ilky \ ij_"~_eZo hl “h \Zgghc \ gmde_hb” JGD kh”"[4kbBoy \ jb

aZ\bkbfhklb htbkgZza\blby oezZfb”bc > o
CeZfb”rbb kms_klI\mx!l \ AA\mo nhjfZo 'G_jZahj\Zggu_ fhe_dmeu >GD jZag

f_dZjgu_ b j_lbdmeyjgu_ |_efvgZj WrlzZffh\ kh”_j ZI hl Ah idj gmd

gu_ |_evpzZz Wd¢_de_lhqgu_ nhjfeZz he_hb*h> @

NZxb_ bgn_dpbhgghklvx b g_ kihkh[gu JGD oezZfb”bc ijb k_"~bf_glZpbhgghf Zc
wlhe KIEb d jZafgh _gbx j_Ibdmeba_ ozjzdl_jbam_Ilky |I_fb ~_ izjzf_ljzfb

| _evpZz JL \gmljbde _Ihggu_ nhjfu b JGD [Zdl_jbZevguo de_lhd hg& kh”_j'b
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6 njZdpbb ljb g_[eZ]lhijbylguo <k_ oeZzZfb”bb bf_xI h[sbc ]jmiih\hc

mkeh\byo o0jZg_gby oeZfb”bc ~h\he'jh~ki_pbnbq_kdbc Zglb]_gb\ihhetk Ze

| jyxl JGD HWjdy jzkiz*Z_Iky £hhgmdoZjb”gh]lh dhfie_dkZz j_Zdlb\ghc iheh\b

Ah\ b \uoh”bl \ hdjm Zxsmx kj_”m «dhlhjh]h yley_|ky "d aihdkbhdlZzgh\zy

I_e¥N\m_I h __ g_h”ghjh~rghklb > @ dbkehlZ ?_ bkihevamxl ijb “"bZ]ghklbd_ a.
< gZklhys  \j fy bf_ Ilky fgh'\Zgby bffmghnexhj kp glgufb f Ih~Zfb kt

khhg _gbc h iheghc beb qzZklIblgmjihd jZzki pbnbqg_kdbfb Zglbl_=jafiihki pmb

d_ gmde_hlbrguo ihke_"h\ZIl_eelgdhk q_kdbc Zglb]_g hijlky_ejyp_ihfhsb JKD

guo ]_gh\ ijlZAbl _e ¢ ihjy&#@®\GIIHVGJIKD J: J=: JI \']_e_ JBN b \gmljbdh™

> @ I _klh\ =jmiihki_pbnbg_kdbc Zglb]_g \u
JZaebqgby f_""m \b"Zfb oeZdh”"bey I|Iky gZ ijhly’ _gbb \k_]h pbdeZ jZa\blby

\Zgu_ gZ n_ghlbibg_kdbo fhjnheh]t[mbl_ey > @ h”"gzZdh gzZb[hevr__ dhebqg_Kk

wdéhh]bg_kdbo o0zZjzdl_jbklbdZo ihh[gZjm b\Z_Iky aZ g_kdhevdh d@kh\ ~h g

(YHUHWW . ' k khz\l b 5XUDQJLUe_gby ibwgn_dpbhgghkl®

nbeh_g_Ibq_kdbf ZgZebahf JGD I Hkgh\guf k\hckI\hf Rkinpinbqg_k

bo fg_gbx ihjy*hd &KODP\GLDOHYV 'dhlh Zglb]_gzZ yl\ey_Ilky _]1h |_jfhklZ[bevg!

j_ k_f_ckI\Z h[eb]Zlguo \gmljbde_IhHg \u”_j b\Z_I| dbiyg_gb_ b Z\lhdeZ\bjh\Z

I_jbc dhlhju_ bgnbpbjmxl ihal\hghqgg f K GZ wlhf ijbgpbi_ hkgh\Zgh ihemq.

[hbrgu_ hjl]Zgbafu lj_~klZ\bl_eb "bzZzghklbqg_kdh]h Zglb]_gZ dbiygbgb_f g_

k f cklI\ e _]dh b~ _glbnbpbjh\Zlv k s_gguo belxlgggh hgbs_gguo kmki_gabc o€

ZgZebaZ ihke_~h\Zl_evghk@ >GD > fb~bc b wdkljZ]bjh\Zgb_f ~_ahdkboheZ
Hrgbf ba gZb[he_ _ bamgqgfbddeo gZljby s _ehqvx wrbjhf@= = 1Ihih\bq

guo ]_gh\ yl\ey_I|ky HF*bjmxsbc kbg> @ ijblhlh\be Zglb]_g \ukhdh]h dzZqg_Kkl

high\gh]lh [_edZ gZjm ghc f_f[jZgu <«dhpg_gljbjh\Zgguo we_f_glZjguo filbe_p oeZ

Zgle ODMRUORRWHDQH3URMBIRERQ "bc iml_f h[jZ[hldb bo mevljZa\mdhf

WIhl ] _g dehgbjh\Zg b kbd\ _gbthjZg hg<b”~hki_pbnkgbc Zglb]_ g oeZfb”bc

“bl \ZjbZ[_evguo “"hf_ g8 k<dhj*bgz \uyley Iky \ 3+ JG=: JI b JKBb Hg hl
IzZfb Zfbghdbkehlguo hklZldh\ @&>=>>,qZ _I|ky | _jfheZ[bevghklvx b mklhcgb\hklv
> @ <> ,,, ® HFJ g 1Zd"_ dehgbjh® cklbx i jch”ZlZ dZeby n_gheZ b dbkehl

b k_d\_gbjh\zZg ey \k_o \b”h\ &KODI_kgh k\yazZzg k de_lhgqghc kl_gdhc oezfb”"
SQHXPRQLD hg gZz Jhfheh]bg ® | @Djhf_ wlbo “\mo Zglb]_gh\ \ h[hehqgd_
WUDFKRPDWLY &KEZ SVLWWDRKLIfbrbc [Zjm _gu Zglb]_gu ijbkmsb_ ~ey \h
3HFRUXP gZ koh™ k 1Zdh\uf &KL [mbl_ey hij_~ e _gghc bgn_dpkligby @ JZa
b gz &KL SVLWWDFL =_gbkb™h j '\ [bheh]bg_kdbo hkh[_gghklyo b Zglb]_
\hc \ZjbZ[_evguc jZchg neZgdbjh\Zk\hcklI\Zo hl*_evguo rlZffh\ ihkembbeb ijb
jhlidbfb \ukhdhdhgk_ j\ZIb\gufb mcghc ~ey jZa”_e_gby oeZfb”bc \u”_e_ggl
>GD > @ ilbp fe_dhiblZxsbo b q_eh\ jtlbigzZ k_
G_kfhljy gZ koh _klv [bheh]lbgqlh bf__1 [hevrh_ agZq_gb_ \ jZajzZ[hld_
[blrobfbg_kdbo k\hckI\_gwkl_jhfheh]bjhkh\ *bZ]ghklbdb b ijhnbeZdtbdlhhleZ
f ""m jZagufb \b~Zfb oeZfb”bc ih ~Zg¢jb ihfhsb bffmghobfbg kdbehb k_jh
>GD G Jb[jbrbazZpbb g_ ij_\urzZ_I ]bg_kdbo f_Ih~h\ oeZfb”bb \ha[notbl_eb Ij:
=_g_Ilbg_kdzy ]hfheh]lby k&Klbfu jZza”_e_gu gZ k_jhlbihA] Zg baf_
WUDFKR[RD &2/ d &KLISQHXPRQLD fu gzZ g/l / > @ mjh]_gblZevdh]h oe
&KLSVLWWDFL K_jhlbiu&KL fbrbhaZ gZ k_jhlbih\
SHFRUXPBPd _ h[gZjm b\ZxI| b]jg gkdmx Ilh "Zgguf GFKWHUHW®O zZffu
\ZjbZ evghklv oetb”bc \u® _e _ggu_  ijb wgahhlbqg_kd!
KljmdImjzZz de_lhgghc kl_gdb oe.:Z[hjl_ h\_p hlebgzxlky hl IZakXxo \u
h\N_IkI\m_I h[s_fm ijbgpbim ihkljh_gsbo ig_\fhgbb b ihebZjljblu ih Zglb]_ggu
fhljbpzZl_evguo [Zdl _jbc@> HgZ khklk\hcklI\Zf Bkoh”y ba wlh]hZygwru gZXlaa
ba \gmlj gg_c¢c pblhiezafZlbg_kdhc I[m”~bl_eb [ueb jZa”_e kgujlgldiZ Ibi
f fliZzg h[_ yleyxlky “\hcgufb h[_kirlzffu \uaulZxsb_ Z[hjlu b dbr_qgu_ bg
ijhghklv dldhgghc kl_gdb n _dpbb Bbi2 bgn_dpbhggu_ Z] ¢llm bah
:glb]l_ggu_ k\hckl\Z oezZfb™c jh\Zggu_ ijb ihebZjljblZo ig_\fhgbb [
eyxlky \gmlj_gg_c f_f[jZzghc dhlhjzdhgtxdhbl\blZo
klZe& _gZ ebihihebkZozjb”Zfbl _gbjh_ bg OeZfb”bb \u”_e_ggu_ hl djmigh]h |
\Zgu 1Zd gZaul\Z_fu_ [_edb gZjm'gl]Zlh]l]h kdhlz |Z&”" gbebkv gZ jZaguo
JZQU RXWHUPHPEUDQHSURWHg@Y k_jhbiZz 1Ibi \ha[m~bl_ev Z[hjlhA_§ db
ghc [_ehd gZjm ghpZduf[ Zg]eDMRUFRguo bgn_dpbc Nhia[m~bl_eb iHgdB&)
WHUEMND QHSURMHFLIQ ijboh”blky b wgp_nZeblh\ @ H[Z k_jhlbi&l th\_p
h{s_]h dhebqg_kI\Z [_edZ HKkIZ\[rZyk'b hl djmigh]h jh]Zlh]h kdhlZWhgeb ih
gZy kljmdImjz ij_"~klzZ\e_gZ [_edZzZfbi_j_dj_klguo j_Zdpbc kh rlzffzfb ilbqv_]
f_f[jZgu \lhjh]lh IbHZ&FJ ijhbkoh™~_gby b \ha[m~bl_enh ebf
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liZgme _fu RIZffu ijbgZz”e_"Zsh]l dRKWUIQDO RI &OLQLFDOOLFURELRORJ\ 6

\_Ikimxsbf Ibizf J[u&lglb ghh”kN_g 9RO 1R

gu Iljbg_f oezZfb”bb \u”_e_ggu_ hl h*"ghfPSSROHH '$ 2SWLPL]JLQJ WKH V

\b~rZ “b\hlguo fh]lml \uaulZlv ih"h[gh7 8&[% $ IRUXP IRU 3&5 XVHUV ,VVXH

e\Zgb_ b m ~jm]h]h \b*Z <klj_qgZebBv rlzffu

aZglZxsb_ ijhf_"mlhggh_ iheh _gb_ Z 1Zd"5DVPXVVHQ 6- '"RXJODV 3 3 7L

rizffu oezZfb”bc dhlhju_ g_ fh]eb3&46IvVGHWHFWLRQ DQG GLIIHUHQWLDYV

Ibibjh\Zgu qlh k\b”A_Il_evkl\h\Zehl hSKQHXPRQLDH &KODP\GLD SVLWWDFL

\h\Zgbb ~hihegbl_evguo k_jhlbih\ > WUDFKRPDWLY ORO &HO BUREHV
;_edb FHFJ b HFKh~_j ZIl \b%hh 3

kihlbihki_pbnbg_kdb_wiblhiu H”gZdh \ gb®SDVPXVVHQ &LPPV 3 'HWHFWLI

bf_xky 1Zd _ h[eZklb k \ukhdbf koBXKWKMP\GLD SVLWWDFL XVLQJ Q\$ SURE

kj_~b \b”h\ jh~hki_pbnbq_kdb_wiblIiPiUDWHhFKDLQ UHDFWLRQ 3(06 OLFUREL

h[m&Z\eb\Z_1 \hafh ghklv ihy\e_gby 9 j_d3

j_kbuo j_zZdpbc Hkgh\ghc [_ehd de_lhqghxOWHQERREKMRXODV . * 6WRU\

f_f[jZgu b [h]Zlu_ pbkli_bgzZfb "jm]b7ZRV&\HS 3RO\PHUDVH FKDU BYWHW ER/Q R (

k\vaZgu “bkmevnb~rgufb klyayfb gH[gEQ@GRQXFOFOWHD GHWHHBAVIBIGRBSE |

iylv ] _gh\ "bkmeMyhZgguo bahf_jZa $\'L § RI&EKODP\GLD &M SOVLFURELRO

fh gh b]jZxsbo jhev \ j _kljmdlbjbaZpbb pbk

I_bg [h]Zluo [_edh\ ijb “bnn_j_gpbZpbb weHs_idh\ < = JZkijhkljZg_gghklv |

f_dzZjguo I|I_e_p \ j_Ibdmeyjg&KL debgbqg_kdh_ ijhyle_gb_ oezZfb”bhazZ mdjn

7TUDFKRPDWLle/ gh ]_gh\ dh~ bjmphdEbdhd? kdhlZ \ Hfkdhc h[eZklb < = Hs

ih\_jghklgu_ f_fljiZggu_ [_edb >b mj @ ljh[e_fkdhotearyckI\Z Kb[bjb

&KODBFPULDSQHXPROL@® K[ 9gZmq [Ij ZkibjZzglh\ b fheh”uomqg_guc
ljb\_~_ggu_ ~Zggu_ ]Jh\hjyl h rbfh®MhfHfkd

Zdb] _gghf ki_dlj_ \ha[m~bl_e_c¢c oezZfb”bhahdZ\beh\ : A OeZfb”rbha “b\hlguo

lhwhfm 7~ey “bnn_j_gpbZpbb \b®*A\ k_Ah JZ\beh\ O A =ZnnZjh\ J O JZ\beh\

jbzgh\ b rlzffh\ oeZfb”bc g_h[oh4Hfhbg \jZq < K
bkiheah\Zlv kh\j _f ggu_ Yqgnid\dh ev JZ\beh\ J O OeZfb”"bha iehlhy”~gt
gu_f Ih~u “b\hlguo J O JZ\beh\ Alhj_n ~bk /
\ | gZmizazgyv k
Ebl szJZ JZ\beh\ J O Kh\j_f_ggu_ f_|hAU

ODQLUH & 3 7DPXUD $ 3UH8BUIHWILAR oggtd bhahl "bihiguo bilbp
FKHPLFDO FRPSRVLWLRQ RI WKHYAR®DH PD'bowé RIZIGbwWx@nO2izn__\ @
LQIHFWLRQV GHQVH IRUPV RI FJHI(BEéJﬂF&@d SPRQLW I
RUJDQLVPV 2- %BFW2 1 30 Kjz\gbl_evguc ZgZe
1GJ bffmghjf glgh]hbffmgrinemjhkp gl
+LIJDFKL 1 (OHFWURQ PLFURQ/'It]ﬂ?sPFd\V\/?X@U GVRiplh KdhRZybk
WKH WUDKKRRD DQG SVLWWDFR¥IIKMP 1 égFZr_Jh < F S_j[Zdh)

FHOOFXOWXUHV 0RO1 3|:8WKRd bZ]ghk'bd hgljhe_en_gb lglbyghbg
(1 aZ[he \Zgbc K[hi§ <k_jhkk gmd

.LQIVEHUMLVV ( /DFN RI dpgnF K _ _
KRPRORJ\ EHWZHHQ VSHFLHV RI WKHVZPRAXyk O ahGhu ihebf_jZagZy
U dKODP\GL] - %DFWHBULRD p_igZy j_Zdpby “ey \uy\e _gbyahhzZgljhihgt
3 L O NZbah\ >BZV @ J_ki gzZmhyga
- ORELRO 21 2 3 DZazgv K

Dmavf_ge&h Hkh[_gghkidzbfh )DPHVO- SLEKDUG ')  *URIW
A cRbyoeZfbrbkede IdzZflkl Dmavf_gdiRKQVRQ ) % (YDOXDWLRQ  RI
Ebgh[bhemjgZe <« K FXOWXUHLPPXQRSHUR[LGDVHVWDLQ PF

(YHUHWW . ' $ 5 0 %XVERLDV ®1$&KODP\GLD WUDFKRPDWLVLQI
$QGHUVRQ (PHQGHG GHVFULSHRR 'FhWNKﬁPﬁUGHéRF OLFURELRO
&KODP\GLDOHV SURSRVDHRH 3D BFKOBRNHR D F
QRY DQGG6LPNDQLDFHDH IDP QRY HDIfIPq:VI\-'é W\DLQ\ EWHYHQVRQ

RQH PRQRW\SLF JHQXV UHYLVHG %H | &JZD\ 3&5 'HWH
\ & KODP\GLDFHDH LQFOXGLQJ D @,)B r&% % HFDWLRQ RI &KOD
QHZ VSHFLHV DQGVWDQGDUGYV XW@IJP d3|11c§‘ EQ_LFFDQ/\PL%ﬁuFBIELRORJ\ 6
RUJDQLVPY 6\QW %DFWHULG

*DUWOH\ - & 6 .D\H 6 YH%; J&KODPSGLW‘QD—FN_WLRQHQ El

%HQQHWW DQG * 5LGJZD\ 3&5 s &%SJ KDIHQ LPQIUGOLFKHQ
OROHFXODU ,GHQWLILFDWLRQ RI &*R%\HW\'&FL% V1 F 18P F I
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BUQRYLW] + % *RWWIULHG FBIjhBREhQVRQ I-jbgZjby <«
,PPXQRDVVD\V IRU WKH GHWHFWLRQ RIDQWLERGLHV WR &KL

7TUDFKRPDWLYV LQ WKH XULQH 3DW Ih8e¥g = = :glb]_ggu_ k\hckI\Z oe
9DQ :HHP#®%Q 6FKXXUV $ +b”®dc jZgh]h ijhbkoh ~_gby = = |lhih\bqg
,PPXQRDVVD\ XVLQHQIDBMARGIQPX@HWbIdjh[bhe < K
)(%6 /HWWHUVL 3 Rzldbg :: =Zevijh\bb oezfb”bb
9DQ =DDQH ' ,MIHUPDQ -\uaRQRZQRIQBPOZIheh]byRZldbg=Zev

DQWLERGLHV DJDLQVW ERYLQH L HAPXIQFRL0 FoEXZOh DV B @ GiEveshH bWh g u o
XVH LQ LVBMRBH.F (/,6$V IRU URWEBYLUX¥WQWLERG\

- ,PPXQRO 9 1 3 RZldbg : Hkgh\gu_ ijbgpbiu eZ[h
:DFKHQGRUIHU & 9DOGHU : $ZIhjyWK2HdB]ghklbdb JEheahijbheZfbbh
(YHUHWW . ' & 5 0 %XVXh\DQG $ RZldbg =Zevijhf\bYdhu oeZz

$QGHUVRQ (PHQGHG GHVFUL&SW LR @EhRIWZXK H "R Lh@gub <ui

&KODP\GLDOHY SURSRVDO RI 3DUOFKODP\GLDFHDH IDP

QRY DQG6LPNDQLDFHDHDHKP FR®WDLQLQKLQJ®D $JDUZBOODKDMMDMQ

RQH PRQRW\SLF JHQXV UHYLVHIGW®& RORPRE LDl JWROHS BDOQ WHWHEH G

IDPLO\ &KODP\GLDFHDH 1HFOXK®OII D @HZ

ILYH QHZ VSHFLHV JUDJHU * %HUPDQ '7 7\SRVSHF
NZbah\ L O ah@GMDu ihebf_ jZaglHQV LQ WKH 3/9 JURXS,;RI%PEWNDQLVP

p_igZy j_Zdpby ~ey \uyle_gbyahhZgljhihghah?®

L O NZbah\ >b *j @ FZI jhJ ki gZ$@Y[DQGHU (5 :DQJ 6 3 *UD\V\
ijhba\ dhgn ih Zdl ijh[e_fzf \_I_j b)®MMHUo FODVVLILFDWLRQ Rl 75,& DJHC
gbb DZazZgv K WUBPB DQG RWKHU VRXUFHV E\ WKH F

'"KLB3 +DNRPRUMHQQA( HWO SUHYHQWLRQ WHVW $P -12SKWKDO
,PPXQRFKHPLFDO VWXGLHV RQ FKODP\GLDOJURXS DQWL

JHQ - ,PPXQRQ 30 3HWHUVHQ ( ( &KODP\GLHQLQIF
'KLU 6 3 .HQQ\ * ( *UDKDWR@$- 7 & 90 1 6
UDFHUL]DWLRQ RI WKH JURXS DQWLJHQ RIQWKE SWUDBRRPDRQ V- 7 7UDFKR
$P 6RF OLFURELBO 1 3 UHODWRGGBUV FRXVHG E\ FKODP\GLE
$PWHUGDP 3
lhih\ < E We_dljbdigtkdig _k 6FKDFKWHU - %DQNV - 6XJJ 1

dh_ hij_~_e_gb_ ehdzZéjpaiBEbpmb 6HWRSLQJ RI &KODP\GLD LVRODWHV R
g_kdh]h Zglb]l_gz ]Zevijh\bb ogXIfthFe DQG ,PPXQRBQ, 1 3
ijyfufbffmghijhdkb~Zaguf f_Ih~hf < E
lhih\  KJ ;_kdbgzZz :: RZldbg @FWB 6FKDFKWHU - 6WRWM] - % RGWIF]R
< K . &KODP\GLDH DV DJHQWYV RI KXPDQ
5HHG. /LQFROQ.ZDSODP® HW GLVHDVHYV %XO0O0 :UOG HOWK 2UJ
DO&RPSDULVRQ RI DQWLIJHQLEHWIXFWXUHDQG SDWKR
QLFLW\ RI ERYLQH LQWHVWLQDO &KODPORUWHWV RO BWE DPLNEKDDQGLVHDVH
DIJHQW IRRRWLFERYLQH $P - 9HWUDBRW 9 1 3
9 1 30 5HHG '. J/LQFROQ 6 ' .ZDSODQ
&KULVWHQVHQ 3 0 IRONHUWUDWNRBRP IDRLAVRRS RI DQWLJHQHLEHYIW UXFW
OMHHQW IL[LQJ DQWLJHQV IURP LQIAWWRGEBEROINYI®D EWQ W H VAKIHQ DO
QDWXUH RI WKH YLUXV DQWLJHQ DQG &KODRIBODWLRRODWRH ZLWK DC
SKRVSKDWLGH DQWLJHQ O$bBWDQ&BWIK] RRW IUREER-RL Q H $P - 9HW G5HV
9 1 3 1 30
'KLU 6 3 .HQQ\ * ( *UD\WWRQ - 7 . BBWHQERGBWNXFWXUHY RI DQG
UDFHUL]DWLRQ RI WKH JURXS DQWALWHURI B® R QUHHDAKVRIEDIPVRIOM WKHPDMR
$P 6REFURELRO 9 1 3 PHPEUDQH SURWHLQ RPSO JHQHV RI
VSHFLHV - %®FWS3
-HQNLQ + O 5RVV + 5 ORXOGHU - :

6SDFIMBHEH DQWLJHQV IURP WKH SBHIHUHQFHYV

DIJHQWYV RI PHQLQJRSQHXPR@RVLY DQGODRQUGHE&ESBHXDPXUD $ 3UHSDU

QLWLYV - ,PPXQR/3 FKHPLFDO FRPSRVLWLRQ RI WKH FHO
lhih\bg = = Bamqg_gb_ Zglb] g@\HR&mRQV GHQVH IRUPWRRILWPLHQL(

g_guo ijb ihfhsb mewlilac” aHlgjZ RUJDQLVPYV - %DFWI1 30

pbb ba oeZfb”bc \ i_j djKRIguo = Ih

ih\bqg Fbdjh[bhe "mijg L < +LJDFKL 1 (OHFWURQ PLFURVFRS

K WKH WUDFKRPD YLUXV DQG SVLWW
FbljhnZzgh\ | F F_ju [hjv[uUFHKKOOFXOWXUHV ([ ORD BDOWKRO

oeZfbrbhahf djmigh]lh jh]Zlh]lh kdhlZz | F
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.LQJVEHU\":HLVV ( /DFN RI '1$% KRPR]IRY 7+ '1$ SBREMAWHUDVH FKDL
ORJ\ EHWZHHQ VSHFLHVY BKODKFHAIHERFWLRQ IRU Y\WDYOHQL\D]RRDQW.L

- %DFWHULR® 1 3 YDL]RY >HWF @ ODWHOIWBHVEBQI! 6B H
6DURY - %HFNHU < 7UDFKRP®W SH@W&O #H $DPGZDQGP DO MFDHXQ FH
- OR®BLRO 1 3 &

. X]JPHQNR 93 JHDWXUHV RI LQWHUDPWVR.Q BLWKDUG ') *URIW *) -F
FKODP\GLD FHOOVX]PHQ®NR )% (YDOXDWLRQ RI FP HBGIRGDANCHVX U H L
OLNURELRO ]JKXWQDGS WDLQ PHWKRG IRU WKH GLDJQRVLV

(YHUHWW . ' $ 5 0 %XWKUDRKKRPBDVBLVLQIHFWLRQV $EVWU
$QGHUVRQ (PHQGHG GHVFUIBRFLRQFRREKRMUGLHQUWRQ ' &

&KODP\GLDOHV 3URSRVDO Rl 3DUDFKOP\BWDFHOHD\MP 6 6WHYHQVRQ
QRY DQGG6LPNDQLDFHDH IDP QRYotHQIORWWRRQWY® Ik GLGIZD\ 3&BFHWHFW L
R PRQRW\SLF JHQXV UHYLVHGODWD|[RERMRILFABKHRQ Rl &KODP\GLDFH

IDPLO\ &KODP\GLDFHDH LQFOXGLRNU G MHEAPORBXROBQG 6HSW S
ILYH QHZ VSHFLHVY DQGVWDQGDUGNRORURNKH LGHQWLILFDWLRQ
RI RUJDQLVPV ,QW - 6\VW %DFWHULG6WLQJ 5 &KODPWWIHNWLRQHQ EF

+DUWOH\ - & 6 .D\H 6 6WHXIQXQRBQEKHERO6FKDIHQ LPQ|UGOLFKH
%HQQHWW DQ&@DVW3&8A GIHWHFWLRIQIMWHPEH 7LHUDU]JWO 8PYFK
OROHFXODU ,GHQWLILFDWLRQ RI &KO®DP\GLDFHDH B6SHFLHV
-RXUQDO RI &OLQLFDOOLFURELRORJ\ BHBWYLW] + % *RWWIULHG 7 ' E
9RO 1R ,PPXQRDVVD\V IRU WKH GHWHFWLRQ RI
5DSSROHH '$ 2SWLPL]LQJ WHID WKIRPDLWILY LMQ RIKH XULSGH 3DW
57 3&5 $ IRUXP IRU 3&5 XVHUV ,VVXH 8

3 O9DQHHPHQ % . BFKXXUV & +: 0
5DVPXVVHQ 6- 'RXJODV 3 3PXJRPRVD3 XVLQHQ@OPPHERIMXIHWH ) (

3&45 GHWHFWLRQ DQG GLIITHUHQMAMDWMHERY 1RI&KODP\GLD

SQHXPRQLDH &KODP\GLD SVLWWDFL DIDX &OOOQMMGLD MJHUPDQ - ORQ

WUDFFIKWLY ORO &HO 3UREHYV DOQWLERGLHYV DJDLQVW ERYLQH LPPXQTF

3 XVH LQ LVEBMWRBHF (/,65V NROWQWREDGELU)
S5SDVPXVVHQ 6 - 7LPPV 3 'HWIRPWORQ 9 1 3

&KODP\GLD SVLWWD¥L SUNEBY TMQG :DFKHQGRUIHU & 9DOGHU : $ /X
WKHSRO\PHUDVH FKDLQ UHDFWLRQ 3(06(OHPBHRELRO MHWWKY¥K DQG $ $
9 3 $QGHUVRQ (PHQGHG GHVFULSWLR
.DOWHQERHFN9 .RXVRXOD&KODPP\EGWROMV- 3URSRVDO RI 3DUDFKC
7ZRVYWHS 3RO\PHUDVH FKDLOQWUADFQRYYR QQ ®EIBNIHQLUDP QRY WHXRRHK FRQ
HQGRQXFOFDVH DQDO\WHV GHWHFRQBQ ® REQARMASH G WILB@XV RPSHYLVHG W]
$'1$ RI&KODIA VSS - &QIRELRODPLO\ &KODP\GLDFHDH Jl1HFEOX®LOSE D
ILYH QHZ VSHFLHYV
2VFKHSNRY 9* 3UHYDOHQFH DQGDERWQLADA$ SEREMVHUDVH FKDL
PDQLIHVWDWLRQ RHVFIOODMEBLVPOLQEBERRWRQ IRU NMRRDQVHORSBQR]RY
FDWWOH LQ WKH 2PVN UHJLRQ Y L2 R F KHSWIRN@ U H 8FFEH QWL | INR QI SR
BUREOHPV RI DJULFXOWXUDO HFRQRPSUREGHRDOIAZD@EMD O VIF|IDHR F H
VFLHQWWILLFJUDGXDWH VWEEXEKXMY DQ& PROR
Q\RKP *$8 2PVN 'KLU 6 3 +DNRPRUL 6 .HQQ\ * (
5DYLORY $= &KODP\GLD DQLPPXWYRF&HBDMLO VWXGLHVY RQVEKODP
ORY + = *DIIDURY 5 + 5DRIFORY JHQ- YHWPPXQRO 3 O

¢ 3 'KLU 6 3 QQH * (  *UD\WWRQ - 7

5DYLORY %& &KODP\GLD FBRUQUDRWHNULIDSWLRQ RI WKH JURXS
5DYLORY$YWRUHI GLV 'REFWRU &KIHW UBRKREBWWLE RF OLFURELRO
.D]DQ F 13

5DYLORY %& ORGHUQ RMWKRGV RBRRSRBI (OHFWURQ PLFWRVFRSLF
VLQJ DQLPDO &KODP\GLRVLV LSW QWA RIQdBe& baryplb® R iihkE_pbnbRIkR h]h
*$))$529 %& .KDPDGHHY - 9OHWHULRQWUILPQ &K (DPRFPG XDB W R/L
¢ 6 GD]Q\PHWKRG 9/ 3RSRY :H® %HVNL
6XRYD /3 &RPSDUDWLYHG6RRWELWQLY R#+0(, 3
3RODQG HQ]\PH LPPXQRDDWRHQLPPXQRBHHG '. /LQFROQ 6 ' .ZDSODQ
FH DQG FXOWXUH PHWKRGVY /[ DOXKRPBEDUWIVBRVRI DQWLJIHQKF VWUXF
HURY 90 6KFKHUEDNRY 3&5 LGFIMWAKHRGLDRDIRYH V. @WHVR/QADWE &KW R PE
LQIHFWLRXV GLVHDOGINRRIQDG NBDBMUWROW RI HSIQRRWLSFFERY OHW 5HV
QG HXOVLDHQWSUDFWLFD® FRQlI 9 1 30
& &KULVWHQVHQ 30 1RONHUW
FRPSOHPHQW IL[LQJ DQWLJHQV IURP L
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., 7KH QDWXUH RI WKH YLUXV DQWLJHQ$OB® QW@NUUHBODWRAD VR *UD\V\
SKRVSKDWUGH®Q 3PMNK OLFURELRIDVEKADQGODVVLILFDWLRQ RI 75,& DJ

9 1 3 WUDFKRRD RONKHU VRXUFHV E\ WKH PR
'KLU 6 3 .HQQ\ * ( *UD\SWRQHQOWLRQ WHVW $P 1 2SKWKDO
&KDUDFWHUL]DWLRQ RI WKH JURX3® DQWLJHQ RI &KL WUDFKR
PDWLV $P 6RF OLFUREL®RO 1 3HWHUVHQ ( (GLHK@WPIHNWLRQHC
3 07$% 90 1 6

-HQNLQ + 0 SHRVWRXOGHU - :
6SBLHASHFLILH DQWLJHQV IURP WKH FHMOMZIDBOYURNMWRD - 7 7UDFKRPEC
DJHQWV RI PHQLQJRSQHXPRQARV L W HDBA MBILGHU 8 QFXKXVHG E\ FKODP\GI
QLWLYV - ,PPXQR/ $PVWHUGDP 3

3RSRYLF ** BWXG\ DQWLJHQV REFFMDERWGU - %DQNV - 6XJJ 1
XVL@EvIjZa\mdh\hc”_abgRIJEKODDP\6HDRW\SLQJ RI &KODP\GLD LVRODWHYV
LQ FURA/V ** 3RSRYLPKFURELRQ®UNFW DQG ,PPXQBQ, 1 3

MRXUQDO 7 ” 6
OLWURID®RYOHDVXUHV WR FRPEBMKDFKWHU - B6WRWO]/- %REHD

FKODP\GDVBW OHWURIDIIRWHULQDU\. OFRKIODP\GLDH DV DJHQWV RI KXPDQ

FLQH ¢ 3 GLVHDVHYV %X00 :UOG $OWK 2UJ
3RSRYLF ** &KODP\GLDSPQWLJHQLF SUR

WHV RI GLITHUHQW *RIRSRYLFK - ORUWHU 5 &KODP\GLDO GLVHDV

OLFURELRORJ\« 3 9HW 3UDFW 9 1 3

6KDWNI$Q *DOSURYLL FKODP\GLD5HH®.G /LQFROQADSODQ HW
FDOWHKG LU SDWKRORJ\ $DOGKRWNRAERPSDULVRQ R DQWLJIJHQLF V)
FKODP\GLD KXPDQV DQG DQLPD®WKRJIHQLFLW\ RI ERYLQH LQWHVWLQ

,VVXH3 &KODP\GLD LVRODWH ZLWK DQC
6KDWHBQDVLF SULQFLSOHVHBRRWERERWRIH $P - 98W 5HV

GLDJQRVLV JDYO SRKROYDLR\|GL D $$ 6KDWMNLQ

*DOSURYER@OGLD L]IKLYRWQ\KW SHUVRQ .DOWHQBRBWN XFWAUMHYG DOOHOL
,VVXH3 GLYHUVLWO DDMIR QMKLSY DPRQJ WKHPI
'KLQJUD 31 $JDUZDO / 3 ©BDREMDQH SURWHLQ RPSO JHQHV RI

HV DO &KODP\GLD JYBBXISNDOHWELIHQ@SHFLHYV - %DBFW 3

% 1 3
JUD]JHU * %YHUPDQ ' 7 7T\SRVSHFLILF
DOWLJHQV LQ WKH 3/9 JURXS RI RUJDQLVPV ,, - %DFW
1 3

K\_~_gby h[ Z\lhjZo

@Zablh\ LhdlZj fZ]bkljZzgl dzZn_"ju \_l_jbgZjghc kZgblZjbb DhklZgZckc

]hkm~ZjkIN\_ggh]lh mgb\_jkbl_IZZbfmjkugh\Z ] DhklZgZc me FZydh\kdh]h
HPDLTRNW P D IUX

Dhdzgh\ KZ[bl DZ[Murd¥md*b”ZIl \_I_jbgZjguo gZmd ~hp_gl dZn_"ju \_1_jbg
kZgbjlzjbb DhklZgZckdh]h Jhkm~ZjkI\_ggh]lh mgb\_jkbl_1Z bf : ;Zcd@d¢gkugh\z
me FZydh\kdh]H_e_nhg HP D INON D ¥ D IUXX

Qm ™ _[Z_\Z =mev 'Zg > Zf[mEBEY HZZI \_|_jbgZjguo gZmd klZjrbc ij_ih"Z\ZI_
dZn_"ju \_l_jbgZjghc kZgblZjbb DhklZgZckdh]lh J]Jhkm~ZjkI\_ggh]l]h mgb\_jkb!
;Zclmjkugh\Z |1 DhklzZgeZ FZydh\kdhlhe_nhg HP D L*X O ] K D & GFROAUKX

7 =KDVLWRUGGHUJUDCRAMODMWIHODL 6WDWH 8QLYHUVLW\ QDPHE&RRDHVHU
HPDLARNWDU# PDLO UX

.RNDQRY 6$V.VRFLDWH 3URIHVVRU 'H SWD\UBSDRH QUSDKMRICFSB W H U L G-D
PDLO NNDQY# PDLO UX

&KX]KHEDHYDBHQLRU /HFWXUHU 'HSDUWPHQW RARIOHWHULQDH\ 6DQLV
PDLO *XO]KDQGRF# PDLO UX

@Zablh\L : ;ZclHkugh\  Zlug®wZ "hklzgzc f_fe_d_Illed mgb\_jkbl_lege
\ | _jbgzeguokzgblzypdzn_~KligufZ]bkljZzgu |_e HPDLO 7RNWDU# PDLO

Dhdzgh\ K D¥d : ;Zgkugh\ Zlug®Z "hklzgzc f_fe_d_Illed mgb\_jkbl_lege
\ | jbgZje@kzgblZjby dZn_"jzZkugu glul _e HDLO NNDQY# PDLO UX

Qm ™ Z \Z = >\ ¥d © Zgkugh\ Zlug®wZz'hklzgzc f_fe_d_Illed mgb\_jkbl_lege

\_|_jbgZje@kZgblZjby dZn_~jzka¥gusulmrukd_e FPDLO *XO]KDQGRF# PDL!
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M>D

IHEMQ?GB? KI?PBNBQ?KDBO :GLBL?E >EY =B;JB>HFGH(
L?GHEH=BB

Bj[Zlujh\Z : :£fZ]bkljZgl DhklZgZckdbc JThkm~Zjkl\_gguc mgb\ofikld | bf
;Zclmjkugh\z

JuszZzgh\z J £d\g ~hp_gl DhklZgZckdbc Jhkm~Zjkl\_gguc mgm\f jKbl_1 bf
;Zclmjkugh\z

Qm  _[Z_\Z =tx\g kl gZmqgguc khljm~gbd BGHIP dzvhp*ju \_I_jbgZjghc
kzgblzZjbb DhklZgZckdbc J]hkm~ZjklI\_gguc mgb\_jkbl_I bf : ;Zclmjkugh\Zz

< ~"Zgghc klzZIv_ ij_~klZ\e_gu hkh[_gghklb |_ogheh]bb ihemqg_gby Kki_
Zglbl_e ~ey ~Zevg_cr_]lh bkihevah\zZzgby \ J]b[jbrhfghc |_ogheh]bb Hiul
fhgllehgZevguo Zglbl_e d Zglb]_gguf ~_1_jfbgzZglzf ]Jhjfhgz wkifkybh2gb _
kul\hjhlhd djh\b hl bffmgbabjh\Zgguo “b\hlguo f_Ih~hf bffmghn_jf_glgh]h ZgZet
ljh\_~_gabffmgbazpby fur_c ebgbbk%® @®EXxF ihemq_gby bffmedduobpklih)
ijh~m_glh\ ki_pbnbqg_kwbklgZt*bhem Zglbil_ézZjzlhf dhgtx]zZzMmkljZz*"bheZ k [uqgvbf
ku\hjhlhgguf Zev[mfbghf wklj%%hlgbgylZy ko_fZ bffmgbazZpbb fur_c h[_ki_qb\Z
\ukhdbc ki_pbnbg_kdbc bffmgguc hI\_|I m "b\hlguo agZqgbl _evgh khdjZ
bffmgbazZpbb fzZl_jbZevgu_ b Ijm~h\u_ aZzZljZlu Ko_fzZ bffmgbazZpbb hkgh\ZgZ g
dhf[bgZpbb ki_pbnbqg_kdbo ij_izZzjZIh\ dhgvx]ZIZ wkljz"bheZzZ k Hiffgn gh&gluffmeylhj
Zrvx\Zglhf Nj_cog®&y hljz[hldb kihkh[h\ ihemqg_gby dhgtx]Zlguo ijrZXZbb\ h[eZ
Zglb]l_ggufb k\hcklI\zfb ijbf_gbeb Ijb kihkh[Z hkgh\llhg'qu ZddB\bjh\Zgguo
wnbjh\ lThemqg_ggu_ bffmggu_ Kku\hjhldb h[jZ[Zlu\Zeb jZaebqgufb f_Ih*Zfb
bffmgghc “bnnmabb JB> bffmghn_jf_glguc ZgZeba BN: Z[khj[pbhgguc f_Ih’
lhemqg_ggu_ ki_pbnbg_kdb_ bffmggu_ kul\hjhldb y\eyxlky \ukhdhdzZq_KkI\_gguf |
kujv_f ~ey bo ijbf_g gby ijb balhlh\e_gbb jZaebgguo bffmgh[bheh]bg_kdbo
"bZ]Jghklbdmfh\

Dexg_\u_ keh\z bffmghhapbghgtx]ZIl]b[jbrhfzbfmghn_jf_gluc ZgZeba
fhghdehyge _ Zglbl_dHBjfhg wkljZz*bhe

=B;JB>HF>UL?OGHEH=BYKUG>: I:C>:ERAM KI?PBNEU
:GLB>?G?E?J>1 >:YJE:I :EM

Bj[zZlujh\z x fZ]bkljzgl : ;Zcldkugh\ Zlug®wZ "hkzZzgzc f_fe_d_ll-d
mgb\_kbl_1Ie

JuszZgh\z J & \ ¥d "hp_g: ;Zclgkugh\ Zlug®wZz "hkzgzc f_fe_d_lIl-d
mgb\_kbl_1Ie

Qm _[Z_\Z =x>\¥d "hp_gl ;Zclgkugh\ Zlug®wZz "hklzgzc f_fe_d_lIll-d
mgb\_kbl_1Ie

Fzexez~zZ _j dr_eed Zglb™ g e j"e ~ZyjeZi Zem ® Iceagg hleH] by k6ot Z
iZch"ZezZgmg _j_dr_eecdoygheh]lbykdjZklujueZz”~u WKkljZ*"bhghjfhgZ Zglb]_g”"-d
N l_jfbgzgllz¥ fhghdehgZe”~ed Zglb”_g_e_j*e "ZyjeZi Zem bffmghn_jf_glled
BN: bfmg¥ge ZgmZjeZj@ggug kZjukm@geZZn Bffm@<ebfnhpbll_jre Zjm
‘Teg %DOE FZpuwwzirg bffmgbaZpbykease™s wkljZbhp dr_eed Zglb™ g e jne
»gefhej leg W&k$jZ"bhe dhgtx]Zli_g e<kl_edpd2ggieg lureZzg”Zj*u bffmg”_m
ko_fzZku “ZgmZjeZjrug ZkzZ _j_dr_edmiZmggeace_"+ bffmgbaZpliggug mZ
@Qke&ZjlZN"u &j'u "tg_ _g[_dreeedugtZj®u ZaZclZ®ue kef"sj d li_g g_Jea”_
bffmgbazZpby ghpdku_eed ij_izZjzllZj wkljZz"bhe dhgtx]Zli_g bffmghklbfmeylhj]
lheu©_f_k zZ~tx\Zgl Njj_cg”i_g :glb]_g”e b_ [heZ ZeZlug dhgtx]Zllu ij_iZjzZIllZju
‘reg r Nekthe "Zg® hgug g_Jeasg”_ [_ek_g”e wnbje | [&g BZjmgRmug gheg
d_ceglj | jee 1hekl_jf_g»-"_~ned bffmg~u “bnnmaby j_Zdpbyku bffmghn_jf_
kZjzilZzfZku DZkl_eé%«kb [hcugrZ Z[khj[pbyeZmg keugbnbdZ b¥ j¥u kZiZkeZg
kZju kmug ¢e[lbfoyeurbdeazl j leg®jl jee bffmg”u [bheh@byeu "bghklbdZeZm"Z
thenrzZgzZfua

G_leap¥frzj bffmg”_Imr &g dhgtx]Zl]b[jbrhfZzbffmghn_jf_glled ZgZeba
fhghdehgzZe”ed Zglb*wgljZ phe ]Jhjfhgu
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LJUEDW\URXQGHUJUDGXDWDH) DL 6W DY B PHA BHW BIMWAX UV\QR'Y

5\WVFKDQRYRBQGLGDWH RI YHWHU%QBMWXWABRF¥HRVWDQDL 6WDWH 8C

&KX]KHEDHYD&PQGLGDWH RI 9HWHWKGDRY GEL\HOFWFK D& MLIOWH R
LQQRYDWLYH VFLHQWLILF WX PDW RRQDWHF BSQRIHHYVRU RI YHWHULQDU\
XQLYHUVLW\ RI $ %D\WXUV\QRY

7KLV PDWHULDOV Rl SUHVHQWY WKH IHDWXUHV RIXVKHLYW HREQRGRBY
WHFKQRORJ\ ([SHULHQFH LQ SUHSDULQJ PRQRFORQDO DQWLERGLHV W
RHVWUDGLWRBVWLQJ VHUD IURP LPPXQL]HG DQLPDOV XVLQJ HQJ\PH LPPX
%DOE F WR SURGXFH LPPXGH RGXFIPGKMRWHERGLHY VSHFLILF IRU HV
FRQMXJDWH ZLWK ERYLQH VHU%B$SDOERPXQL]DWVLBRGRR®LFH ZLWK WKH
SURYLGHV D KLJK VSHFLILF LPPXQH UHVSRQVH LQ RH WHRKRHX Q Q L0PVID IOR/Q
PDWHULDO DQG ODERU FRVWV 7KH LPPXQL]DWLRQ VFKHGXOHM WXJEDVHC
HVWUDGLRO FRQMXJDWH ZLWK LPPXQRVWLPXODQWY DQG LQFRRROHWH )
SURGXFLQJ FRQMXJ DWW ISRMMMHVSUBISDUDWLRQV XVHG WKUHH ZD\V EDVH
HVWHUV 7KH UHVXOWLQJ DQWLVHUD ZHUH WUHDWHG ZLWK GEPHHUHQW
OLQNHG LPPXQRVRUEHQW DVVD\ (/,6%$ DEVRUSW ER QL P DV KR/ HADDY W H ¢
TXDOLW\ ELRORJLFDO PDWHULDO IRU WKHLU XVH LQ WKBYYMROPMDFW XUH |

.H\ZRUGV LPPX(PRXWHRQMXJOWHLGRPXQRIHUPHQWQ\ DQDO\VLV F
DQWLERGU®PRQH HVWUDGLRO

Bahj_ | gbl ogheh]ithbemqg_gfdygh klZbevgh ijh*mpbZmlbl eZ gm gipdb ki _

dehZevguwoglbl_juehhlf_q_gh ]h m nbghklb > @

ijhreh]hklhe Ib@h[_e \kdihcfb_cHgh K _dj_pbx Zglbl_e hij_" enlxdqujZa
ij_""_ \k_]lh y\behkv fhsguf bgkljmfbdglhh~Zfb kdjbgbglZh kiziglih\ ]b[jb~hf

"ey gZmqguo bkke_"h\Zgbc \ h[ezZklbjdbgh2Zzébhlgbb \ kmi_jgzZlzZgl_ "~_ezZ_fuo Zglhb
bffmgheh]l]bb f ~bpbgu b \_| jbgZjpbbijhldfyl s h~gh beb g _kdhevdh dehgbjh\.
rbjhdb_ i_jki_dlb\u "ey kha”Zgby aglh\Wude_Idb gZjz[Zlu\Zx] “ey ihemq_gby |

"bZ]ghklbg_kdbo b e_qg_[guo Kkj_"kllh dhe®q_kI\Z Zglbl_e eb[h \L&@mevimj
Kfuke ]b[jb~hfghc |_ogheh]bb azZdexYWZWIle[h \ i _jblhg_Zevghc ihehkL® fur_c
khazgbb ]b[jbrghc de_ Idb ihemd@b\rYd YORX @@

gb_ ©]b[jb*hfz2 ihemqgZ_fhc iml_f kebygKyhERg[ghklv Zglh[jZ2ah\u\Zlv \ukh
Ibl_ehjh"mpbjmxs_]Bb&nhpblZ limoh dlki_pbnbqggu_ ijhqgu_ bffmggu_ dhfie_dku
e \hc de_Idb fb_ehfgh]lh jyr"Z jwadZzy |baebqgufb Zglb] igZfklZz\ey | hkh[uc
hlez~"Z_1 k\hcklkh dj_Ibjh\Zlv 1Zgkh bgl_j_k "ey ki_pbzZebklh\ \ hifeglklb bf
\aylu_m <ebfnhpblZ b kihkh[ghklvx dbzdlhklbdb ijb dhgkljmbjh\Zgibkbq*rkZ]
dhg_gghfm ~_e_gbx \aylhc m himohebbhcijdezjldlith\ ihalheyxsbohlZlajzdz

> @ Azgu_ kj_"~kI\Z b f_lh~u bffmgheh]bqg_kd
Bkihggbdhebfnhpblh\ “ey ihemqg wdkij kk*bZ]ghklbdb @ L_ogheh]by jZa
]bfb~rhfu kem Zlebfnhb~gu_ hjl]ZgjZ[hldb "bZ]ghklbg_kdbo ij_igjZimkX

"b\hlgh]lh bffmgbabjh\Zggh]lh |_f Zdgljbgh¥l ijbf_g_gb_ bffmgguo ku\hjhlhd
ijhib\ dhlhjh]h ohlyl ihemqgblv fhghdeithedeyguwo ba djh\b "b\hl§mpalidhZg

Zdbl _ez BffmgbazZpby kbevgh ih\urgub ijjzaebqggufb ] Zgdbb ijb wlhf bo
p_gdh_ kh~_j Zgbebfahpblh\ #jjpb Zdlb\ghklv kms_klI\_ggh \eby_| gZ j_ame:
jm»xbo Zglbl_ezZ “_eZ_fhc ki_pbnbgdtkkled_~h\Zgby

h[s_c ihimeypbblhdd ebfnhb”ghlh hj]ZzgZP_evx gZr_c jZ[hlu y\ey_Ilky ihemqg_gl|
Ebfnhpblu \u”_e _ggu_ ba IdZg ¢ k\ekhdigddlb\guo ki_pbnbg_kdbo Zhglbl_ e d ]
g_ kihkh[gu d kZfhklhyl_evghfm " _gmgwkljB"bhem ”~ey ~Zevg_cr_]h bkihevatl
"b\ml \ dmevimj_ \k_]hg_c Fb_ehfgu_ihemq_gbb fhghdehgh\

de_Idb gzijhlb\ fhlml “blv b ~_eblvky \J&pkelZ ijh\h~*bezZkv fywglhbhreHb

Imj_ kdhevdh m]h~rgh “helh gh g_ gjhkdahgbjp@f{hjZlhjbb Bggh\Zpbhgah]l]h gZmq

Zdbl_& gm ghc ki_pbnbgghk@b > jZah\zZl_evghlh p_gljz J=1 ©DhklEZmgZckdbc
< j_amevlzl_ ijhp_"mju ]b[jb "bApg@bdguc mgb\_jkbl_ | bf : ;ZcIlmjkugh\z
kebgyby h[jZam_lky ] 1| jh] _ggzZy ilbbimewpbywhgke ~h\Zl _evkdhf bgklblml_ [bt

de_Ihd khklhysZyj\ud ba g _keb\rbdkgheh]bb :H ©DZaZokdbc Z]jhl _ogbqg_kdtk
de _Ihd ebfnhb”rgh]lh hjMlgjZio\hba g _k_jkbl | bK K_cnmeebgz?

ebYboky de Ihd fb_eHfulvbo bajgb][ Ih k\h_c¢c obfbg_kdhc ijpbhhfhg

"h\ efmhpbl ebfnhpbl b fb_ehfz fb_ewfkdjZbhey\ey Iky ]Jzil _ghf bf__Igbg_agZz

\'q_ I\ _jluo ba ]b[jb~h\ ebfnhpbl fb_elhfegnbxa fhe dmeyjgmx fZkkfiF b g_
dhlhjuo ebrv gqzZklv qgzZklh \_kvfz g HhedrZyl kh[kI\_bofimcgh]_gghklvx @&
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< klyab k g_\hafh ghklvx bkiheviedhdZgbybkd \hagbdgh\_gbyglhlelbj2@I
kzfhlh lhjfhgz "~ey ihemgpbbbgkkdbwey hij_~_e_gby dhebqg_kI\Z fhe_dme ]Zi
bffmghl]eh[mebgh\ bkihevah\Zebeni_ lkt™aZlyguo k [_edhf bkihevah\zZeb f_ Ih" |
g_gby dhgtx]bjh\Zgguo ij_izZjzIh\ imlkif tihixkdhibb < bkke_~h\Zgbyojhkl_jhb~"
\Zgby ]hjfhgZz k \ukhdhfhe_dmklgjgufl _dhh\uo dhgtx]Zlh\ \ dzq_kI\_ b\ffmgh]_g
e_fBa ebjlzZImju ba\_klgh qglh [ugbc ktey ijh mdpbb kZgjibbbrguo Zglbl_e [ueh
lhgguec Zevimf¥g6 yley |ky h~rgbf WedZazgh qlh ijb gbadhc iehlghklb ]zil
kzfuo jZKkijhkljZzg_gduedhdhkbl_e_ch[jZzamxlky Zglbl_ezZ k gbadbfb Ibljzfb 1
ijbf_gy_fuo ~ey ihemq_gby bffmgh]_jghlyZ¥hiehlghklv y\ey_Ilky hilbfZevghc Ih]

edmeyjgzZy fZkkZ ;K: khklz\ey | ddzZdh\gkidzZy iehlghklv fh™_| ij_iylkI\h\ZIv |
e2Z_| \ukhdhc jZklI\hjbfhklvx \ \@~_ jZdh\Zgbx Zgl»rl_e @
de_ ;K: Zfbghdbkehlguo hklzZldh\ ebadgjZamevIiZI_ bkke_~h\Zgby_fueh hi

ba dhlhjuo kh”_j ZAbqigy_Zfb egh qlh wiblhigZy iehlghklv wkljZz*"bheZz
gh]ljmiiu khh&gu_ \kimizZlv \ j_Zdpbb bZXbheZz fhe_c gZ h~bg fhev [_edZ ;K: |

f j \ j_ZdpbXxZzZah\zgby i_ilb”guo k\ylmdakebeh bkihevah\Zlv ihemqg_gguc dhgt>
> @ ; _edh\u_ fhe_dmeu m\jebgbeZxlbffmgbazZpbb eZ[hjZlhjguo “b\hlguo
ylghklv kha”Zgby ohjdebdhtguollwibihemqg_gby fhghdehgZevguo Zglbl
ih\ b \hle_dzZxlky \ ijhp Kdk\ig_gby gKi_pbnpgwbkoh”~ghfm ij_iZjZIm

ih\_joghklb ki_pbZevguoj_jZEZIu\Zx >ey ihemqg_gby bffmgghc ku\hjhldb g_
sbo :4j_a_glbjmxsbo de_Ilhd b*ZhjhijoHWbfh ih~ h[jZIlv hilbfZevgmx kforgbm bf
]Jhuo dhgp_gljZpbyo@= > apbb “b\hlguo dhlhjZy azZ\bkbl hl fgh™ _k

I _j\uc wlZi bkke_"h\Zgbc gZgbgqZzdkyjhk WIlh ij_"~_ \k_]hobdfahgdkdh_
hljz[hldb kihkh[h\ ihemqg_gby dhgtx]Zkfpkloygib_ \\h~bfh]lh Zglb]_gzZ _]h Zdlb\gh
iZjZzlh\ wkljz"bhezZh[eZz"Zxsbolbfgg ki_pbnpghklv ~haZz kihkh[u bgl_j\Zeu

gufb k\hckI\Zfb ljbf_gbeb ljb kidhjkZighizklv \\_~ gby Zglb] _gZ h[sady ijh*he
dhgtkbjh\Zzgby hkgh\ZgdulhgZz Zzdbb | _egyhklv pbdez bffmgbazZpbb ijbf_g g
jh\Zgguo wnbph\ ® dzZg_kI\ kil zrx\zZdgh\ b bffmghfh"meylhjh\@> JZa

fhe_dmeyjguo [ ghkit\l_e_c ”"ey dhgtklZ khklhygb_ Z]j_]Zpbb gZlblgphikliv Zg
pbb k fhe _dmeZfb WkljZy¥bheZ [ueb btk | \ebylv gZ dhebq_klI\h b dZmdkI\h ij
ihewh\Zgu[ugbc ku\hjhlhgguc Zev[miflgp Zglbl_e

;K: k fhe _dmeyjghc fZkiklZzeey\uyk K p_evx ihemqg_gby bffmigipbhpb<
g_gby bffmgh]_gguo k\hckl\ ihemq_ggh\oijhhgtg_glh\ ki_pbnbg_kdkibppZz*dhem
l]Zyuo ij_izZjzlh\ [ueZz ijh\_» fggwmlf Zdbl e ijh\_~ B##mgbazZpby fur_c ebgbb
pby eZ[hjZlhjguo “b\hlguo dhlpjhf bgt¢DOE F ij_iZjZIhf dhotd]jZzbhez k
\Zeb balhlhle_ggu_ ih jZaebqgghc f_Ilhwdgwvbf kiu\hjhlhgguf Zev[mfbghf wkljZ”~bh
frgheh]bg_kdb_ ij_iZjAlbjh\Zgbhem ;K: Fur_c bffmgbabjh\aZebkoi f_ \
g_guo ku\hjhlhd dijlmhdEZazehlh \k_ ij_i_j\uc ~_gv bffmgbaZpbb \\h}blgk \gml
iZjZlu dhgtx]Zlh\ h[ezZz”"Zx| k\hclkllhfrbggh \ “ha_ fd] Zglb]l_gz \ fde g_i
\Zlv bffmgguc hi\bl kjZ\g_gbb ko_f \gh]h Z~tx\ZglZ Nj_6g*@$ KR: AZl_f

N gbc Zglb]l_gZ [_a Z~tx\Zglz b k zZz~gx\Zglhf "gb bffmgbaZpbb “b\higu
ihdZzazeh qlh_Ydb_ k zZ~tx\Zglhf iha\hbgtbbjh\Zeb ih fd] Zglb]_gZ \ aZ[mn_jg
bkhevah\zlv f_gvrb_ “~hau Zglb]_grbabagh]bq_kdhfhjjzkI§G jbkmghd
gbl_evghuhX_1 Zglbl_rlh_I kulhjhidb b

JbkmghdBffmgbabjh\Zggu_ furb e yd4F
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L_klbjh\Zgb_ bffmgguo ku\hhlhdjZlu dhgtx]Zlh\ h[ezZ"Zxdklkkf\u
hdhgZgbb kjhdh\ bffmgbazZpbb ijh\h~"baeb\AdMhjbffmgguc hiI\_bkilnevah\Zggu _
ijh[ kuVhjhlhd djh\b b I_klbjh\Zeb \ gdhgtkhfZlu h[ez”~Zx] ~hklZlhgghc kl_i_gvx
dhdmj_glghfzZjbzgl_ bffmghn_jf_glgllhgghklb 1Zd dzd Iblj ki_pbnbqg_kdbo Zc
Zgé&baZ BN: >ey ijh\_~_gby BN: ygkitiZheye ljb wlhf gzZb[he__ \u
emhqggh]lh iezgr_1z "ey bffmghehlkidb&dkp ~gbc Iblj Zglbl_e ih hlghr_gbx
j_Zdpbc k_gkb[bebabjh\Zeb ]_I_jhewmkbi@dbpheim ijb g_[hevrhcbj kZdjphz
dhgtkzlzfb wkljZz"bheZ gZ nkkezZ\gh IZfb ghkbl_ey ihdZaZeb ijh[u ku\hjhlhd dj

[mn_j 3%6 S+ \ jZaguo dhgp_gljzZpdylamo hl fur_c bffmgbabjh\Zggld dhgtx
fd] fe ijoK \' | _g_gb_ dhglzgh\ Ihf wkljZz~bhe Lblju Zglbl_ephbkbg
dm j _Zdpbb hkms_klleyeb \ klZgZgjlghfo\m_ihkj_~kI\_ggh d Zglbl_jgbaug"_
I_ > @ ameviZlu BN: mgblu\ZeblZf ihZil_dBjfhgZ gZoh”bebkv \ ij_"_eZo
fhsvx ki_dljhnhlhf_1jZ ijb gf | Z[epz
< j_amevlZl_ |I_klbjh\Zgby ihemqg_gguo

ku\hjhihd djh\b [ueh hij_~_e_gh qlh \k_ ij_

LZ[ebpZtLblju ki_pbnbqg_kdbo Zglbl_e bffmgguo fur_c \ BN:

<« furb :glb]_g bkihevah\Zgguc ey bffmgbaZpbb
wkljZ"bhK: wkljZ"b e<: wkljZ"b DA

Ki_pbnbqg_kdmx ZzZdvb\ihkekng _gguo Khehih\Zz H G ©<\_~ egbdmyjfh
bffmgguo kulhjhlhd b ij_idhditx\]Zz1Z gmx bffmgheh]bx b ]Jb[jbrhfgmx |I_ogheh]lt
wkljZbhek ;K: hij_~ eyeb \ j_ Zdfpbb bf K
ghbnnmabb JB>2 2XFKWHUORQ)\Z ymeZr_\ : D F Ih"bg_kdb_ mdZzaZz
jh\hf ]_e_ 'LIFR 868Ibxg®klv Zglbl_e”ey ijh\_~_gby eZ[hjZjEjibqg_kdbo aZz
\ j_Zdpbb bffmgghc "“brgZoabbeky \ gybc ih "bkpbiebg_ ©De_ |hqgg2zZ
ij_"_eZo [bhl_ogheh]bWwilzgZz K

Hdkldm ku\hjhlhd hi Zglbl_e d > D_llb :glbl_eZ FEIhFbj

ghkbl_eyf Vpitbebih f_Ih"m DZkl_eeZgb
hkgh\ZggudZz bo Z”khj[pbb bklhs _gbb : Jhcl > ;jxkklhnn > F fee Bf

ba[uldf kh\_IkIimxs_]h [_edZ @ glehlby F Fbj ,6%1

Lzdbf h[jZzahjh\_~ gBffmgbaZpby M Ihez Bffmgheh]lby \ FhfZo
fur_c ebgbb %DOE F ij_izZjzZIhf dhdtxjzlz
wkljZbheZ k [uqkbihjhlhqguf pély ;ml_gdh J = b Mg®2y bg _g_jby
ghf~rey ihemq_gby bffmgguokzZghlbl e ;bh_ogheh]by F ©<ukrzZy rdhez?
nbg_#&bowlkljZz*bhélmemqg_ggu_ ku\hjhldb
|_Kkbjh\Zeb f_Ih~Zfb BN: b JBlju L Dh\Zze_\ B ? lhe_\Zy H Xb ;bhob
Zglbl_e ki_pbnbgguo g _ihkj_~kI\_gghb d hkgh\u bffmgbl_I1Z d
Zglb]l_gguf | Nfbgzglzf 1Zil_gZ gbadhfhe_dmeyjgufgklybydfF
wkljZ*bheZ J[ueb “~h\hexdtmfb\ub ?lhjh\ : F Hkbih\ 1 >aZglb_\
gZoh”bebkv \ ij_"_eZo \ BN: b ;; =Yheh\Z ? F L_hjby b ijZdbbdZ bf

\ j_Zdpbb bffmgghc ~“bnnpmabbgin_jf glgh]lh ZgZebrRZz
"bf_ ijb dhlhjhf hgb ~_ckl\h\Zeb |Ijh -ROMH\ 6WURXSH 6 ' 6FKZHQ.
N _gZ hqgbkldz Zglbl_e f_Ih~"hf ZHkhj[dbb &OLQ &KHP
"b\higuo k gzZb[he__ \ukhdbf Ipbhf ki_ %URZQ 6 $ 1HZNLUN ' 5 +XQW
nbaguo Zglbl_e [ueb ihemgHMW DO - $VVRF 211 $QDO &KHP
ki_pbnd_kdb_ fimfgu_ ku\hjhldbey Njbf_ev O < dg Bffmgheh]bqg_kd
ih~I\_j"~_gby \jhib &ah*bfhklb b f_lIh~ru J_" Njbf=zev hkd\ZF_"~bpbgZz
AhklIh\_jghklb j_ameviZllg\. gghemijb k
bkke_~h\Zgbhb ijbf_gyeb Ihru f_ 2L 9 +HU]JHQEHUJ / ,PPXQRJOI
\ZjbZpbhgghc kbalbklbaeh  _ggu[h\ jZSURGXFLQJ K\EULG FHOO OLQHYV 6 HC
I1Zo > @ FHOODPPXWYQRORJI\ (G %\ OLVKHOO %
+6DQ J)UDQFLVFR
Ebl_jZImjZ %HDWW\ - %HDWW\ 3 90LC

NjbreygkdZy B B lhemq_gb_ fh@HXeXUHPHQW RI PRQRFORQDO DQWL
gZeyuo Zglbl_e F_lhAu dmevIb\bjhQREFRRSHWLWLYH LPRXQRDAQMMO O0HWK
de IhdE GzZmdz K + 9RO <3
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*RGLQJ - SQWLERG\ SURGXFWLRQRYDOHYH@GRFKHPLFDO EDVL)
K\EULGRPD - ,PPXXQRO OHRWK LPPXQLWX WROGIEXODU ZHLJKW FRPSR
< 3

IDHPPOL 9 . &ORIDYDWWHXFWXUDO $0 (JRUR%3 2VLSRY 'IDQWL\HY
SURWHFWLRQ GXULQJ WKH DVVHPBO\*RNY WIOHRYKDHDGKRR U\ DQG SUD|
EDFWHULRSKDJH 7 1DX*W XUH /IREBRQ@RDVVD\ 60
9RO 3 -ROOH\ 0 ( 6WURXSHJHU 6FKZI

%UDGIRUG 0 $ UDSLG DQ56 \&HOQ\DL WH NP
PHWKRG IHU WKH TYDQWLWDWLRQ RAZLE WRIUBENLUN ' 5 +XQWH
TYDQWLWDWLHY RI SURWHHQ RXWIHW.IDQJ - WKWRBS 2LIQFQRBO &KHP

SURWHIXH ELQGLQJ $QDO %LRFKHP 6LQJHU & - .DW] &REIl - $V
9RO 3 $QDO &KHP 3

6LQJIHU & - .DW] 6 ( 2L 9 +HUJHQEHUJ / ,PRPXQRJOTF
- $VVRF 211 $QDO &KH®P SURGXFLQJ K\EULG FHOO OLQHV 6HC

KuajZgp_\ | Bhklu_ kihkh[u FHXXODU LPPXQRORJ\ (G %\ OLVKHO
\ugbke gby hkgh\guo klZIbklbg_kdbo+6>Q@qigdP QFLVFR

KhpbZebklbq_kdh_ a_aglkki\h+oh %HDWW\ -  %HDWW\ 3 90
t¢  +K % OHDVXUHPHQW RI PRQRFORQDO DQWI
Mj[Zo < KIZIbklbg_kdb_ f Ih"uQR®FRSHWLWLYH LPPXQRDVVD\ - ,PF
[bheh]bg_kdbo b f_~“bpbgkdbo bkke ~k\Zgby®RO <3
F F_"bpbgzZ * K *RGLQJ - $QWLERG\ BUFRIGGFWLR
GRPD- ,PPXQRO* OHWRRO )
SHIHUHQFHV 3

JULGO\DQVND\D ,, ORRERFORQDO $QMIIHEPPOL 9 . &OHDYDJH RI VWUX
FHOO FXOWXUH/MMHFRXQUDBEKHYDXN WHFWLRQ GXULQJ WKKH DKNBBE®Y R
3 EDFWHULRSKDDWXUH /RQGRQ

BRORSRYD 21 ,QWURGXFWLR®R®WR 30ROHFXODU
,PPXQRORJ\ DQG K\EULGRPD WHFKQRORMUDGIRUG 0 $ UDSLG DQG VHQ
3 KRG IHU WKH TYDQWLWDWLRQ RI PLF

%XODVKHY $. *XLGHOLQHV IRWRWE&HRVRIGX KW ROL]LQJ WKHEYSHULQFL:
ODERUDWRU\ VWXGLHV RQ WKHLQGXENMHFWSQDOHOQBRRHP <«
ELRWHFKQRORJ\ $WBWDQD 3

.DWK\ $QUWHW RBENY 6LQJHU & - .DW] 6 ( -
<RUNLOH\ VR 211 $QDO &KHP 3

© GR\W - %U\XVVWRRXQRORUO® |, 6\]JUDQWVEBYPSOH PHWKRGV IRU

“LOH\ FODWLQJ WKH PDLQ VWERFLYDWLFHOJIYI

© 3DXOPPXQRORJ\ LQ YROXDRIWYQJ + 6
"LOH\ SUEDFK 9< 6WDWLVWLRIRO PHWK

5* %XWHQNR HWF &HOQXOFDO(@IQR@HHGLFD® UBKMBQBBK
%LRWHFKQRORJ\ QXAEKUFKRRO

K\_~_gby h[ Z\lhjZo

Bj[Zlujh\Z :kby :["Zlh\gZ : ;Zclfkugh\ Zlug®Z "hklzZzgzZc f_fe_d_lIl-d
mgb\_kbl_tege|l_jbgZjbylg_ fZe rZjmZr@duogheh]byku nZdmeVvllljbgZje@
f "bpbgzZ dzZn_"jzKagbkljZglul_e HPDLOJEDW\URYD DVL\D#PDLO UX

JuszZgh\Z JZmrZg FbjzZg[Z_\gZclidkugh\ Zlug®Z "hklzgzc f_fe_d_II-d
mgb\_ kbl _Fegel jbgZjbylg fZe rZjmZr®duogheh]byku nZdmeVvlllibgZe®©
f_~"bpbgZ dzZn_"jZkuyd *hp_gll_e HDLWD XVKDQ #PDLO UX

m' _[Z_\Z =m&v Z Zf[meh\gZ ;Zclikugh\ Zlug®Z " hklzZzgzZc f_fe_d_lld
mgb\_ kbl _Fegel jbgZjbylg fZe rZjmZr®duogheh]lbykZdmevl Iv | jbgZje®
kZgblZjbdZzn_"~jZkugu¥d “hp_gl 1_e HPDLUXO]JKDQGRFEF# PDLO UX

Bj[Zlujh\Z :kby :["ZIh\g&EZ]bkljZgl dZn_"ju \_Il_jbgZjghc f_"bpbgu DhklZgZcka
]Jhkm~ZjkI\_ggh]lh mgb\_jkbl_1Z bf_gb :of_IZ ;Z¢tIDhhkughXz | _e H
PDLOJEDWDWRMIDL O UX

JusZgh\Z JZmrZg Fbjzg[Z ABp_gl dZn_"ju \_ | _jbgZjghc f_"bpdygonrZzl|
\_I_jbgZjguo gZmd "hphglzgzZzbkd]hkm”ZjkI\ugg mgb\_jkbl_| bfiof_IZ
;Zclmjkug\Z] DhklzZzgdce HDLWDXVDEPDLO UX

m' _[Z_¥Mmev0od > Zf[meh\ydzZg”b”Zl \_l_jbgZjguo gZmd Kkl gZmqgguc khljr

BGHP “hp_gl dzZn_"ju \_I_jbgZjghc kzZgblZjbb DhklZgZcggbc ihgm? Zlqlkl\l
bf : ;ZclmjkughhZdmevl \N_I_jbgZjbb b I_oghet\ldgh\h”~kl\Z
P D L*X O ]KD @GRHUX
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,ZUEDW\S\RMBE|KDW R YXJD5 HU J U RGXHDWHHU D@ WU F GG D UW. RN @\B&WD W H
8QLYHQWPWMGWHY D MVDORUVYV W D/QHDQ HP D LIQJ ED WDWR¥DP D IUX

5\VFKDQRYD 5DXVKDQ O&SYDREDMHWKD3IURIHVVRU RI 9HWHULQDU\ OHG
8QLYHQDIPMG BIWHMWXUVIQRY FDQGLGDWH RI YHWHULQDU\ VARMIQFHYV
UDXVDQ #PDLO UX

&KX]KHEDHYD&DQGLGDWH RI 9HW HW K® DWN GBLFR Bl QUAHHV H D Y 6 (& DAK\HR F LD\
LQQRYDWLYH VFLHQWLILFWHGX PD/W RRQDW HF 1S Q RIHHWY V RRIQR |. RAWHQD Q & WAD
XQLYHUVLW\ RI $ %DRWOXWV\®@RYIHWHULQDU\ VFLHQFH DQG WHFKQROF

HPDLO *XO]KDQGWRE # PDLO

M>D

‘F?JBD:EU K?E?DPBY ;E:JUGU UA>:JUG&G1F>1E1D
:KB?LL?J1 ;HCUGR: UKEUJF:EU ;::E:M

Fmkebfh\ ; £Zr ¥~ ijhn_kkhj: ;Zclfgkugh\ Zlug®z"hklzgzc f_fe_d_IlILd
mgb\_jkblel

Lzi_eh\z D @ fzZ]bkljzgl : ;Zcldkugh\ Zlug®Z "hklZzgzZc f_fe_d_IlILd
mgb\_hlk I'L

:f_jbdZe@ k_e_dpbyglherlbg kR@fugZ “ZIZlug»gh*jmif+t@eZjutjiZMigu
kZiZzku [hcugr¥b@a~Zjuguklleeed»gefreeedl_jeg kZeuklfukm @jeu [EeZg”u
D_e_r_dl@jzZezZ+Bf kbujeZjuguklleeed»gefrees]egZjdnZImreg ©OLMjZj2 @RK
ZgZew[Zklu Zf_ jbdZak e dpbydherlbg K®&®fugZ " ZIZlug[t@eZjrurim_lef g
@Gher"Zgu@Zgrujm~u jJea_"e kg [ZceZguklu J _ne_drg Kh\_jbg] *caeg_ “ZIlZlug 3D

Fhglnbd Qbnl_cg ca*g_ “Z1Zlug 6 XQEXFN M_k B"_Ze casg_ " Z
[t@eZjugu @a”Zjug lkeeed »gefreee]e uldr&Z kZeuklujmreke @&jeu
kZeuklujfZeu e Zzmijlea® _lleee]s Imui hluj

L1 ejb[_ Tjleanreg ZgZeh] ijbgpbic [hcugr®gZ]@d «jedl_e”e r_¢ >Befg™ee-]-
lejee_c kZ®fZku tg_ be”_m f_jaef~_je [hc@giHilu - "Z fZe Zju [*j "2 Zc"Z
Za@Zg”™ujuetulyg dei [ZMue”u

eug¥Zg db” _e_j [hcugrZ J _ne_drg Kh\tfdlgigu @a*Zjuguk lleesdngefreoes]s
[Zzkz 1hilzjf_g kZeuklijg”Z ¥ “MBZju [he”u :el kOgzZfug”™d Bmua
f»er _jeg_ d_e _leg GheBDZQH@Kkugu dsjk_Iderl_je 6XQEXFkulgu @a~Zjuf_g
kZeuklugZzgnz Ze 6HO@MUMu[@arZjuf_g kZeuWVlg"Z ¥ "MZju K fZcu
f»er_jeo [hcugrz [ejegre hjug”rz 3D@ZKulgd da~Zju Ygb 6XQEXFN ‘6HOHFW
[t@eZjugu@a”Zjuf_g kZeuk&ug"z "hju

Klle fZe rZjmZru&ug”Z fZia”u »k_lderl_jre[eje kleeed dhwnnbpb_gl [heui
|Z[ueZMutg_ #g~Z J _ne_drg Kh\ _jbg] casg_*@ERjOuU[@a™Zjugudsjk Ilderl_je
[ZkufujB[he™u

Khguf_gr ea?e @a”"Zjug kZeuklujfZed¥®gZc d_e_ neldrg Kh\_jbg] ea°g_
“ZIZlug [t@eZj™u @aZjugudvjk _Iderl_je [Zk |hilZjf_g kZeukI¥jg~Z ¥hju
[henu

G Jeat¥frZj &ZjzZeZtlof Kklleeedngefreeed»graejmife@eZ] eZdlZphblyeekd
dhwnnbpb_gle

KJ:<GBL?EVG:Y HP?GD: IJH>MDLBGKIO<DHQ?J?C ;UDH<
IJHBA<H>BL?E?C :F?JBD:GKDHC K?E?DPBB

Fmkebfh\ ; E ™ kog ijhn_kkhj DhklzgZckdbc ]Jhkm~ZjkI\_gguc mgb\_jkb
;Zclmjkugh\z

LzZzi_eh\zZz D @ fzZ]bkljzgl DhklZzgzZckdbc Jhkm~ZjkI\_gguc mgb\_jkbl_lI
;Zclmjkugh\z

ljh\_~_gZphgdz [MWdjhba\h”bl_e_c ]herlbgkdhc ihjh?~u Zf_jbdzZgkdhc k_e_d
dZg_klI\m ihlhfkI\Zz f_Ilh~hf kjzZ\g_gby f_""m kh[hc bo “hqg_j_c ih fhehgghc ijh”*
>ey ~Zevg_cr_]lh ih\ur_gby fhehgghc ijh~mdlb\iglkkjbo gdhgh\ LHH ©Lmjzj2
ijh\h”"bl bkokkI\_ggh_ hk_f_g_gb_ fZlhggh]lhkihJjhled uwwiyh\ JTherlbgkdhc ihjh*u
Zf_jbdzZgkdhc k_e_dpbb < klyab k wlbf \hagbdeZ g_h[oh”bfhklv ijh\_klb |
hp_gdm [uidhba\h”"bl_e3®ZQHH ebgbc J_ne_drg Kh\_6IXdJEXFN



<?L?JBG:JBY

ebgbc Fhigd Qbnl_cg 6HOHFW ebgbc M_k B IAéhf kjZ\g_gby f_""m kh[hc bo
"hg_j_c ih fhehgghc ijh*mdlib\ghklb

>ey hiulZ [ueh hlh[jZgh ih ]Jheh\ g_I_e_c ih ijbgpbim ZgZeh]h\ ijh*m
fZl_j_c “b\hc fZkk_ \hajzZklm b kjhdzf hl_ezZ @blhlgujmik_gZoh”bebkv \
h"bgZdh\uo mkeh\byo dhjfe_gby b kh”"_j"Zgby

< j_amevlZl_ ihemg_gguo ~Zgguo mklzgh\e_gh qglh fhehqgZy ijh"mdlb\g
[udh\ ebgbc J_ne_drg Kh\_jbg] gZ \ur_ ih kjzZ\g_gbx k “~jm]lbfb ]jmiizfb Ih
kh~_j"Zgbx "bjz \htheihdZazZl_eb \k_o Ij_o ]jmlih kh”_j Zgbx [_edZ \ fhehd_
ij_bfms_kI\Z 1Zd _ khojzZgy_Ilky aZ ~hq_jvfb [udh\ ebgbc J_ne_drg Kh\_jbg]
k\_jklgbpzZfb hl ebgbb Fhgl\bd Qbnl_cgbmgiglr M_k B _ZeZ | _g” _gpby ih dhebqg_
fhehqghlh “bjZz & jbh® ezZdlZpbb khojzZgy_ l|ky azZ "hq_jvfb J_ne_drg Kh\_j
kh~_j"Zgbx "bjZ g_agzZqbl_evgh_ ij_bfms_kI\h bf_xI “hqg_jb ebgbc J_ne_drg K

HArgbf ba \Z'guo ihdzZazl_e_c \ fhehqghf kdhlh\h~kI\_ yley_Iky dhwi
fhehgghklb b a~_kv ijkbh¥im&hojZzgy_Iky aZ “hq_jvfb [udh\ ebgbb J_ne_drg Kh\,

Lzdbf h[jZzahf ijb kjzZ\gbl_evghc hp_gd_ f_""m kh[hc ~hq_j_c lj_o ebgt
\ukhdb_ ihdzZazl_eb bf_xI “hg_jb [udh\ ebgbc J _ne_drg Kh\ _jbg]

Dexq_\u_ k&h\g_jdghkljzy ihjh~Zz fhehqggbhymdlb\ghklwbgby[udb
ijhba\h~"bl _eb ezdlZpby dhwnnbpb_ gl fhehqghklb

&203$5%$7,9( $66(660(17 2) 352'8&7,9( 48%/,7,(6 2) '$8*+7(56
2) %8//6 2) 7+( $0(5,8%1 6(/(&7,21

OXVOLPRY %RBWRU RI $JULFXOWXUD O $NRKLHHQW H DELUWARX 1B \DVIORRJE W. IRW W
8QLYHUVLW\
7TDSHORYD XG&EHUJUDBGXPWW %DLWXUVI\QRY .RVWDQD\ 6WDWH 8QLYHL

7KH DVVHVVPHQW RI EXOOV RI +ROVWHLQ EUHHG RI WKH $PHULFDQ
FRPSDULVRQ PHWKRG DPRQJ WKHPVHOYHWVONQEIWRKHHQFGCKOMWHHQ R(
VFLHQWLILF UHDHDUARQARAXWWH EDVLV RI D FDWWOH IEQRWVIGD. @D\ RIH JIXRI® U)
UHFHLYLQJ D KLJK TXDOLW\ \RXQJ VWRFN H[SHUWYV XVHG VHPMXHRI WK
IROORCLQBIWIOHFWLRQ 6RYHUHLJQ ORQWZEKEHN &KIDOWDLQ 7KH
IDUP DVSLUHV WR EXLOGLQJ KLJKO\ SURGXFWLYH KHUG ZLWWIDORIORI OC
PLON (YDOXDWLRQ WHVW RI SURGXAHBKMHLOERZNVQEBRUWVIUHRPLRALKK FUR V)

EORRGH®RIEXROBWHHG V3PR @WH 6XQEXFN DQG 6HOHFW
PDGH 7KH LQIGREQHABWKHUYV RISHIOHFWLRQ 6RYSBKWQHELXIENOLQH RI
0R QW Z L F NWOHK.IQH ©H. QHHF W RI <HV,GHDO OLQH RQ HIILFLHQF\ DQG TX

ILUVW ODFWDWLRQ KDV EHHQ VWXGLHG 3K\VLFDO DQG FKHPLFDO PLON
OLON DQG PLON SURGXFWV RI WKH WURQKS/WRFM G KIS KE O PHWEKRGYHRI V
DQG SUHSDUDWLRQ RI WKH VDPSOHV IRU DQDO\VLYV

$V D UHVXOW Rl WKH UHFHLYHG GDWD LW LV HOLFLW HG® I\WKBWLRIQO
BRYHULIOH LV KLJKHU LQ FRPSDULVRQSZHMW B RYDKRUDIBDW FRQWHQW L
LV DOVR FRQVHUYHG IRU GBMNIGMWAHULMR Q| GRXBHYWKLRILQ FRPSDDLWRQ
ORQWZLFN &KLHIVZDWE RLQHVDGBDO OLQHIR®KB NWIHDQ\G ARBQWLW\ IRU D PL
LV FRQVHUYHG IRU5B DOHKWIHRIQY &VY HMKHIQURWHLQ FRQWHQW LQVLJIQLI
NHSW E\ WKH GDXJKWHW\L\RK <DYGGHDODFIERW GLQJO\ WKRXJK E\ TXDQWL
PLONLQJ SHULRG VXSHULRWHWYV RHGRYJEHDR ®LRIK

2QH RI WKH LPSRUWDQW LQGH[HV LQ PLON FDWWOH EUHHGLQJ LV W
DGYDQWRHEGDXIJKWHHMORFWLRQ ER®BVHLIQ

7KXVZKHQ PDNR®BDUDWLYH DVVHVVPHQW DPRQJ QWKH \G DW KKIW K UMK |
LQGH[HVY EHORQJ WR WIKID BPWI1RW HERWBRVHLJIQ

H\ZRUGV DPQBRKMWH EUHHG PLON HIILFDWQR® PWEMFER DI\ XQWALWM Q

Zacj]e *Z _ecfeaMlek[allZu fZe “ZIZlug bfihjllZZg fZe”~Zj ?\jhiZg__
rZjmZruewgu Zkue~Zg ujzmzZkuglee :f _jbdZ _e” jemgejf jeed j@EZueulZ
Afqm reg bfihjllu k_e_dpby fZe”Zjug jugtMZ Jherlbg”_jAei[m |I_ogheh]bykugZzZg
%l _em [ejrZfZzZjhezZNu R_Il_e”edl ZkJyejrzZfZ _j_dr_e_g_leg rZjliZje_"2gi-.
ufru fZe~Zj ereg”"di_kZeuklujfZeu kZenZullZz HKle fZef_g jleace_leg Zkue”~Zg™ujm
fz ZjzZeZ WfugZ Ib_keee |;uf Z "£Z " fukug”Z 1Z[ug”hZ iZch"ZeZgZdugfe
lug fZe”Zj Zhu Kileeedgefreee]ef_ g _j Zju Zc ea]_ " ZlZlugedZg% []°
r_e_g_"9_'g_jbkeiled I_ogheh]bhZ rZgl_~e¢cld_ge* heZj%uZckukuguaesg”ed [Z
jugZ [_cefre [heui d_e_ " =hduldply 1Zeu Zkb_ 1l _je [heZ u [@
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HkuZg [ZceZguklu <a [hcugeZ] kbZgugg ZrZjeZj uk llees'dyefrees]eg kZeuk
Au killeeedgefreee]eg a 'jdl dbe [heui |dujfZeu [ZeZm
[uez”u ; e fzkzlz " _ImrLg Zf_jbdZeu
hklzgZcejeg”™ |k fZe rZjmu£u k epdygu [ ZeZjugZg ZEggZrZjeZj
ug ~Zfulmreg 'dl_]_g rKjZeZj a_]_ ~u 'gefreesdkdliderli_jk@euklujZ hlujui
Zkyueui “Zluj k'g”ejmed feeZcru fZe Zeéufuaz fugz~zZc fLg”_hlcue™u
[Zku [Z1Zghu heZjrgefreee]eZ'heZ $j ljee eal_ “ZIlZlug Zf_jbdZeu
Au o dei[ZmZauZgruim¥%g_ kZmm™MZ k_e_dpbydoutejmrp ZeZjugZg ZEgd
I_agheh]byeZju _gleaceci "Zluj Zk&rlbgjeZj™u dg”ned kZmudrfje Kk fZc
| ufugu "hZju 'gef?re IZ[ug"ZjuZrw euveuu kil _]e fZc iZcua¥yg Znua'éer_
eui “Zluj Keesdyefreeed¥dy_ "K kZiZkugjeg ZglZi kZeuklujfZeZ ¢Zm

"hZjuezZlm kZIluf_g lkd_r_g”_jegeuf L%-ejb[_"_]*ZrZjeZj™u dg”ed
ANZkujuemu f_ g ‘&luemu jleas®tm> kKl kZmufu f_g lejee_cukZef&u Kleeed
[@ dhwmbpb_glle 44gu a_jll_m

©Ljzj2 @RK IklZ[ugug”~Z :f_jbdz~"Zg L%Ljb[_dLdLam [Zjukug"Z I1Z@"~Zm
%l e*g]l_g Jherlbg2paizez uf 'kejee_"ekZeukluj®pLkl_jL iZcNZeeZZ’\giu %Ljb[_
=hetbg kbujeZjuglulleeedgefreee]eg ] _@GL jZj2 @RK'g_jblke[sg”_jJeaceLshilZ]j
IbdZeuihl_gpbZeugm_ ] _ ZkujmkZXuf_g <bdlhjh\ I B f_g F_gvdbg < D 2Z\lhjeZjuc
& eihjug”"Z “ue [hcu [hdklZ [Z&kdZmkahhl| ogbdZéalLjb[_e_ j~rcufrZklujm f_g
Au _gleamfdefrq§dj]l_g _kdej]llodik g WLkl f kLdged kk jueru gb ZgZehUIZj
N _ffe ZclZ jm f_g |_ogheh]lby@e Z[ ijbgpbiL [hcugrZZceu Zklad 1%Ljb
Aulzj “Zujluemu jleace”ellK d_r_g”_ [_elL Ihilzj Zeugpuhilz [ZklZg %lb
"ghrejekled p_olZj [Z]j kbujezZjrtlg kZimgL aZlu u ZcZ khaue”™u
ju lzg®ujm |l kg”rejm k&hgekbujezZjru KlleeodyefreeedZeruf_g fZe”Zj u
klzm aZzmeZmefr_ke Ik ZEru' ~_m | uf mZeZmruey_dr_e«dl_jf_@Hau&
KbujezZjru kZmeg g_fek nbjfZku@u kl Iu ]J_g_IbdZeddlhjezjf_g kbizllZzez*u =_
nZebyK j~"2 kZmug aZeuf_g I1ZePgy glbdZeu j dr_eesdl _j [bheh]byeaufu
&ghejekled p_o0lZjrZ hilbfZze”ru fbdjhdebiflZlkg d_& fze~Zjrukei*Zfmu [Z
rZjllZju “ZkZeg %9 _ [ZjeudZe”Zj kmaZ jukug”Z [eeeg "¢ d_ceggged”"hed " _
%9  k_jm_gN mZjaegZ _jdegZrw FZe ]_ceg Zidc u &gefreeed jkdliderl_jeg
NZPPu ZaulZgmu [Zjekweofre aZllZF [Z % _gel uf mZeZmruegu % j Ke fZe
eZBglZzezg Zalw hkiZeZjf _ga |1 ZkZMu rZjmZruewg”™Z [ejegre hjug ZeZ" u [@

U ZjZewg”™Z [ea Zf_jbdZeu FZe~ZjruZauZgmu f_g heZk\dm

k _epbygu ZjZZeZ UwfugZ “ZIZIugZj rZjllZju [«j~_cC [heru KZeuklujfZeu
eZpfu Kk lleeedgefreee]leg hedjaueliby Ihilzjrd fzZerZjruZauZg™ujuemu f g
eu jueufug _k_id_ZeZ hlupwikukz KkIZm rZjl1Zju [j»_Zflieg KHeesdyef .
fZeu [ZeZ"Nu ZrZjeZju klleeesdefee ete [hcugrZjkd Iderl_jeg”_ ZcujfZdd¢u
l*g [AdeZm kZmuf”rZju [hcugtZrdgu [heru d_KI_

;La~la_jIl_m fukufua”rug_]La]L fZ
kdu ZzZf _jbdZeuk_e dpbygh ZeZjugZg

D_klI_=%=3$j 1 jee ca]_ “ZlZldgZjeZj"u k lleeetgefreee]e

Djk _Ider I

J ne drg Kh\ jbhg] Fhgl\bd Qbnl dg M _k B~ Ze
, ZeZj™ueZZi Zlu

3%:1(( 681%8&. 6(/(&7

EZzdIZpbygu “ “ “
dg”ed kZmufu d

—

FZc fer_je “ “ “

mua'er_je

KI fzcu fer_jo d] - - -

K I Zmuaugu “ “ “
fler jeo d]
d_kl_~_'ged] _g~_c ezZdlZpbygu d]zZ g_f_k_ Ze |hilzgz g_dl1
dg”ed kZmufu [ZjeitzZzj*Z h Zju [he?u k_ "BEju [he™§ e kujlu hjlzZ rzik
N ] _gf_g DAQHH [ Zkugu jughrZ luf m&Zmrueu_elee_je lldug

ua”Zjugudjk_Iderl_je [ZKklIhilZE ZZ ZrueZg%l _kedeg_IbdZe¥_jeg_ ZMuk
ZdZ [ZkufujZheZgug'jd fea lhiz lu KI1I_]e fZc dr_je [ZjedhilZjrZ [j"_cC
rZjeZjugu kZmufu lhii_gkZeukluggnrzZ djk_Ilderlsjld_Ile :elk jZfug"4d Zmua
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f'er _jeg_ d_e leg [hERZQHH Zkugu K| 'gefegkZiZku Ik kZiZku d¢u Zgu
djk_lderl _j@XQEXFNZkugu uva~juf g I1ZezZz~u EZdIZpbydugre ZcugtzZ jEfu
k2uklujzgnz Ze6HOHFWkugu ua [¢+j* ¢ [hBgug ZclZ d_Im dlj_jdzful
"Guf g kZeukZyw”™"Z Z "hZju[ e DZgZ "Zu Zmua'ér_je[ZkZ esa”™_jf_ge k|

"Z f g R k_e_dpbhg _jelljdekbua'®e Zg™"Z J Kh\_jbg] caZge [hé&™u IZzd

r jeg_ ZkZgf[_j "~ Ze [+a®Pea’ke e _d pbygu Zcug”"ZIlk jZfu “ZkZjru K _]-
pbh_je _jrxkll _]e fZc'er_jeg 9% [_j "~ j Z aZzl fer_je [*j*_c P c™_ [he”™u

KI fZcu ‘fer_je[hcugrZ [ejegre hjug”z KIlI ]e mua '"€r_je- 6 XPEXFN
3DZQHHZkugu ua"Zju gh6XQEXPH uatrzZjug”nz [ZKrZjeZjf g kZeukdgipz

6HOHF®YeZjuguua”rzZjuf_g kZeukKdgfz Z hZju KI_]* ezZdlhaz f_g fbg_jZe”u

"hZju K1 Zmuaugu djk_ldere azllZzj fer_je [hcugrZ "Z 6XPEXHN
[hcugrZ |hilZj ZjZkug"Z ZtZZj&e b gu djk_Ilderl_je Zhu [he”u Khguf_g eZd
rueu [ZcZefZc™u IZpby ZceZju ZjweZg kZcugl kjZfu

KZgrudjk_lderl_jf_glzZj kle kziZ "Zkzjz kle :f_jbdZeéu e_dpbyzéZu
kugu ~Z fZuau ahj HQg”"Z hj]Zgdaflle gZg Zedg ZrZjeZj "Hju Znua’klle+d
hj_dle azllzppm¥_g~_j fbg_jZe"Zj [iZjg kbizZllZeZlugugtfde [@

681%8&.

3$:1((

mEZdIZpbygu d ghed k | kmRZEUf @r_j°
O: mua f'er_je OK I fZcu fler_jo d]

BK | Z muaugu f'er_jo d]

>bZz]jzffz + ZrZjeZjru k | "gefreeeleid Iderl_je

KbujeZjruk [leesdgefreee]eg Ikbu klle Ibiege e c”e HgW- Z "mu
iZIlZmreg Kleeed dhwnnbpb_glZgnZgu[hekZZeuilu [heui _k_il_e "e > [@
- d] lejee_c kz&fz k_il_]_g* Khe k_[_il%%ejb[_~_]e fZe”~Zj”u hku

k_ZmuEg kle de fe g dk_Ider fZe™u Ejk_ld-rl_j- [hcugrz a_jljlem~sd d_klI_

D _klI_ =herlbg”ejeel ZgZzZezZ uf ZrZjeZjuguea lf ukug”™Zu klleeed
'g-f/\-eo]- O“P Q
Djk_ldser J Kh\ jbg] F Qbnl cg M B" Ze
3%:1(( 681%8&. 6(/(&7
Lejee _c kZefdAd] ! ! !
dgned I 4 “ “ “
KZmufu d]
Kl [_im “ “ “
‘uerZfrw d] fbg
FK ! ! !
Klleeed “ “ “
dhwnnbpb_gle d]
Ruml ]« % | jee ZrZjeZj"u -a d] Z6XQEXFNMkugu ua”*Zjug"z
Il jukug”"Z lkeeedgefreeskZeuklujueui d] WOHRWg"Z d] jZ"u lhitz

gwb _ked e ke ¢ [h&DPWZQHH ZkugZg fZerZj"u lsjee _c kZaflkzZK IhilZjf_g kZ
Zeudg ZrZjeZjNulejee _c kZeafZhZju eukuj Zzgr4zZkufujZz ygb3XQHH Zku
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gu ua”Zjugudjk_Idegeg d]Z hZju Khguf_gZlZj kkujeZjruk Ileee'dgef
Ze 6HOHFWkugu ua”“ZjugZg d]Z "h "ee]eg Ih&biZllZmeg Kleeed dhwnnbpb_gl-
Zju ZgulZe™u @hunrz zIzZild_gefea”™_d Kk

EZzdlZpbygu dg”ed kZmufu [Zjeddhwmbpb gl- d] lejee_c kzzafZkli
lhilzj~Z “h Zju [he?u "~ |1 gfDZQHH] ¢  kZmaAig kle de fe [heui IZ[ueZ u
[ Zkugu ua”~Zjugudjk_Her @jleace]l_g a_jll_mle_lddg”_c J_ne_drg
| _je [ZE Ihilzg ZjzZzZg"Z [ZkufulEeZz KR _jbg] caeg_"ZBDIMQHWHHZkugZg Zeug
gug'd fea IhiZrzZzjeZjugukZmufu lhi Zg ZrZjeZjruk lleeed dhwnnbpbjkglk d

i_gkZeukluggnrz d]lz g_f _k_ Zedere "hZju ygyb he Al jZMu
lhilZg dZ g f_k_ Zihu [he”u IK ?2degre lhiluZrZjeZjugZg Zeagre
[_jm “ue~Zfru [hcugrZ ZclZj&e Zcuj |lhi ZrZjeZjugZg Zijh Khguf_g [Z]j

fZrueu [ZcZefZc™u ~_]1 _gf _g [¢jegre IbUUulhilZ ~"Z Ikeeed dhwnnbpbuflklzZg
djk_Iderl_je [ZklhilZjf_g kZeuWl@}Z ~"ZjugZg Zkuk "«
k% [Zkuf”rZm

—s—Lejee_c kZefZ u d]
—— d ghed k| kZmuful d]
——K I [_jm “uerZfru u q] fbg
FK
K lleeed dhwnnbpb_gly d]

>hbZzljzffz :f _jbdZeuk_ e dpby deZjugZg Zeng ZrZjeZjru lejee c
kzefzZu "% _ Kleeed dhwnnbpb'jklelderl je

@ jleace] a jll_me_j g _Jeacg”_ HGCeljkheohj gdh Fhehgghgh b Yiylkgh
hjulugfrugu "ZKZmhezZ~uzf _jbdZekni_ \h~kih < *
e dby [ZeZjugZg Z&gdrZjeZjrug-f ljhohj _gdihG @ = Eh]bgh\Ib=her
Need 'jk _Iderl_je [hcugrZ kZeuklujZz gmghakdZy ihjh~rZ kdtaZjhohj_ gdhB
J ne_drg Kh\_jbg] eaeg_ ZIZlug :3DZiGHHB~Z]I E _gbglpbhl” [
[ Zkugu 'gefreecdikdider]_je 9HFHUD 0 )DOWD ' ,QIOXHQFH F
[ZkdujZ [he”u :elkge jZfug”"4Zjeu QXPEHU RI ODFWDWLRQYR®\PRIONRIZWF
d_j ld nbabdbfbyewmZIlZj [Z] FIHFK TOHFNYLHK EUHHG 9HFHUD O
D_e_r_dl_ ©OLmjzZj2"@RKZelZ GHBEW < + [
[uggu klleeed gefreee]eg ZjehZIm reg
J ne_drg Kh\ _jbg] <*&tglug'g”ejmre S5HIHUHQFHYV
[ ZezZjru iZc~"ZEGdJ g $QWLPLURY 9 9 ORORFKQDMD SU
VRVWDY L VYRMVWYD PRBONN RN R R
$~_[b_II_j G\ XUDO VNRJR RWURG MD UmMD\K OL

:glbfbjh\ < <  Fhe&gqgjhmid\ ND®LGDWD VHO VNRKR]J]MDMVWYHQQ\
ghklv khklz\ b k\HalklhdZ dhjh\ q_j8h9 $QWLPLURYN + E
i _kjhc ihjhru mjZevkdh]h hljh*rvy jZagudbXVOLPRY % 0 -HIIHNWLYQRVW |
ebgbc Z\lhj_n_jzZl gZ dzZg”"b"zZéh kPEYKOH H WHORBNVAKHRIRR PRORFKQRJR

aycKkl gguo gzZmd :glbfbjh\Ljhbpd OXVOLPRY % O ¢« *QWHOOHFW L C
| LOQWHOOHNW LGHMD <« QQRYBFLMD

Fmkebfh\ ; F Wnn_dlb\ghklv jZgg_]hRURKRUHQNR 31 2 PHUDK SR V
hk_f_g_gb_ |_ehdhigkljh]lh fhghgh URVWD SURL]JYRGVWYD L UHDOL]D
kdhlz Fmkebfh\ « GgWHOIOGHR D 3 1 3URKRUHQNR ORORFKQRM/RL PMD\
WLRQ@I! ee _dl b~ _y bggh\Zpby YRGNYR < E

[ 3URKRUHQNR 3 1 =K * /QRLQRY °
lihohj_gdh | G H f_jZo[iékdZ IUL]VNDMD SRURGD VREBM®NR 3 1 3UR
pbb jhklZ ijhba\h”"kI\Z b j_ ZebaZpbb$ JUKRSIZRPL]GDW OH®LQJWE RWG
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9HFHUD O )DOWD ' ,QIOXHE®FHFRI NAHHIDRNDIOHK EUHHG 9HFHUD
QXBEHU RI ODFWDWLRQ RQ PLON SOUHRGCHOLIHWW\ RI FREV

AlhjeZj ImjZeu%ef_1I

Fmkebfh\ ;Zoul'Zg Fmkebfh\hgdclikugh\ Zlug®zZ "hklzZzgzZc f_fe_d_Il-d
mgb\_jkbl_le fZe rZjmZruwguf”_jegg”ejm |_ogheh]lbyku dzZn_-*jgtknughkukhju
ZmuerZjmZr@®eweufrZjugurhdlhju ijhn_kkmklZgzZ® ;ZcfzZ]Zf[_lh\»d_kes ¢
I_e

LZi_eh\Z D_g _Jmev @mkhih¥X¥gZfkugh\ Zlug®wZ "hklzgzZc f_fe_d_lIll-d
mgb\_jkbl_le fZe rZjmZErwguf”_jegg”ejm |_ogheh]lbyku dzZn _-*jZkluiglyzglu

"hklZzgZz® me FZydh\kdbc |_e HP D LNOH Q# P D IUX

Fmkebfh\ ;Zoul Zg Fmketfphbgkkhj dZn_fjwgheh]bb ijhba\h?kI\Z ijh~mdlIh\
"b\high\h”~kI\Z DhklZgZckdh]h Jhkm~ZjkI\_ggh]lh mgb\_jkbl_1Z bf : ;Zclmjkugh
k_evkdhohayckl\_gguo gZmd ijhn_kkhj ] DhklZgZc me ;Zcfz]zf[_lh\Z |_e

LZi_eh\Z D _g ]mev @mxkbiBlgKljZgl dZn_"ju | _ogheh]bb ijhba\h"kI_\Z
ijh~mdlh\ "b\hligh\h”~kI\Z DhklZgZckdh]h J]hkm2ZjkI\_ggh]lh mgb\_jkbl _1Z bf : ;Zc
] DhklZgZc me FZydh\kdh]h | e HPDLNOHQ#MP D IUX

OXVOLPRNKEMD]KDQ O0XVOSBRVLFKRAKSRIWHULQDU\ DQG /LYHVWRFN
'HSDUWPHGQGWKmRHW %DLWXUV\QRY .RVWDQDRFWRDSIR ILFX OBFULR /M V
.RVWDQD\ %DLPDJDPEHWRY 6W WHO

7DSHORYD .HQ]JKHJIXO =Xk UDRRK@INHWHULQDU\ DQG /LYHVWRFN
'HSDUWPHGQGWKmRHW %DLWXUV\QRY .RVWDQDRFWRDSIR ILFX OBFULYR /M V
.RVWDQD\WD\DNRYVN\ 6W WHO HPDLIKHOQMP D LUX

M>D

<U:HJHILBF:EVGH=H F?LH>: <U>?E?GBY =?GHFGHC >GD |
>BA:CG IJ:CF?JH< >EY BG>?GLBNBD:PBB(8%68/(82&,'$
F?LH>HF IPJ

Lhdlzjh\z ; . fZ]bkljzgl HxlZgZckdbc Jhkm~ZjkI\_gguc mgho\f jkbl |
;Zclmjkugh\z

Qm  _[Z2_\Z =+4d \ g klZjrbc ij_ih~z\zIZzav”~jd \_I_jbgZjghc kZgblZjbb
DhklZzgZckdbc JThkm~ZjkI\_gguc mglbf :jkZclimjkugh\z

JuszZgh\z J E d\g Ahp_gl dzZn_"ju \_ | _jbgZjghc fDhkdgbhgekdbc
Jhkm~ZjkIN\_gguc mgb\_jkibl_ZcIimjkugh\z

P_evx jZ[hlu y\eyxlky ih”~[hj b hlgZzZ[hilldfZevguo f_Ih~h\ \u”_e_gby >GD
[Zd]_jbc3DVWHDODXOWRFLE&ED ihebf_jZaghc p_ighc j_Zdpbb IPJ b dhfivxl.
fh~_ebjh\Zgb_ b dhgkljmbjh\Zgb_ ijZcf_jh\ < jZ[hl_ ih ihA[hjm ijZcf_jh\ "ey
br"_glbnbdzZpBbVWHIPXOWRFLEZD bkiheehAZgzZz [ZaZ "Zh&Wwo *HQEDQN ZgZeba
gmde_hlb”rguo ihke_~h\Zl_evghkl_c ijh\h”"beb k ihfhs\W$6 kb ]pBff
6HIJXHQFKHNMRU

< j_amevlzZl_ ijh\_~_gguo bkke_~h\Zgbc mklzZgh\e_gh gqglh gZbemqrbf "ey |
yley |ky f_Ih” k bkihevah®@b " h”_pbe kmevnZl gZljby b ijhl_bgZau D dhlin

fh'gh bkihevah\zZlv 7~ey ijh\_~_gby jZ[hl ih bamqg_gbx i_j\bgghc kljmdIm
\ha[m~bl_ey F_lh”u \u”_e_gby >GD k ijbf_g_gb_f ~_I_jl_gllh 1LRQhGHW 3
fh'gh bkihevah\Zlv \ h[ugghcklbBqZkghc jz[hl_ ]~_ *ey ihklZgh\db ~bZ]gha.

l[j_[m_lky \ukhdhhgbs_ggZy >GD

ljb jzajz[hld_ IPJ | _Kkibkl_fu h~rghc ba hkgh\guo az~zZq y\ey_I|ky ih~[hj ijZc
>ey "bZ]ghklbdb iZzkl_j_ee_az DJK f_Ih~hf IPJ kdhgkljmbjh\Zgu 6jBdiGpu gZ ]
SDVXMHHOD PXOWRFLGD dhlhju_ bf_xI ke_"mxsmx gmde_hlb~gmx ihke_~h\ZI|_e

3P 6JGP 7&7*$$**$7*$&&$*&&$& ijyfhc

3P 6JCGD 773%$&*&&&$*77$77&&*$77 h[jZlguc

KharzZggu_ ijzZcf_ju Kki_pbnbqgu b hi\_qgzxl \k_f [Ij_[h\Zgbyf ij_"tyley
dhgkljmbjh\XgpzZcf_jh\

Dexq_\u_ keh\Z ihebf jZagZy p_igZy j Zdpby 3DVWHXUHOD PXOWRFLGEL
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6(/(&7,21 2) 237,0$/ 0(7+2' 2) $//270(17 *(120,& '1$ $1°
35,0(5 '(6,*1(1,* )25 ,'(17,),&$7,21 2) 3$67(85(/$ 08/72&,'$ %<
3&5 0(7+2"

7RNWDYRNMGD $EGYRBDRQUQGRHUJUDG%DIWMRBY .RVWDQD\ 6WDWH 8QLYHU

&KX]KHEDHYD *\O]KDQ ']|KD®PEQGREQWH RI YHWHULQDU\ VFLHQFHYV
'"HSDUWPHQW RI 9HWH UL QDR H® LW B M RQV\EER Y

5\WVKFKDQRYD 5DXVKDQ O&DQGWE®HB RQODYHWHULQDIMVRFLBEWHHBURIHV\
'"HSDUWPHQW RI 9HW H:U R&IDLW XOUHG DRYQ FRVWDQD\ 6WDWH 8QLYHUVLW\

$LP Rl WKH SUHVHQWHG ZRUN LV VHOHFWLRQ DQG ZRUNLQJ RIlI R
EDFWBDVWHXUHOD PXOWRGGLGGOLIRWB&5S5PRGHOLQJ DQG FRQVWUXFWLRQ
VHOHFWLRQ RI SULPHUV IRU L Q@BGVMDWMXULRHD D (PX Q@ IREWEDL AMDKMH. RQ %, GDWI
*HQEDQN DQDO\WLV QXFOHRWLGH VXFFHVVLR@6KPYS$EHH @ HJXHRIFKMILV K +
9HNWRU 17, SURJUDPYV

$V D UHVXOW FRQGXFWHG VWXGLHV KDV EHHQ HVWDEOLVKHG WKDYV
PHWKRG ZLWK XVLQJ 6'6 GRGHF\O VRGLXP VXOSKDWH DQG SURMWHLQDYV
SULPDU\ VWUIRQ@YWUHQRPMH OHWKRGV RI VHOHFWLRQ RI '"1$ ZLWKQ®KH X\
IRQLGHWFBQ EH XVHG LQ XVXDO GLDJQRVWLF ZRUNSXRIU LGIGU HIFPW LR QQ K
UHTXLUHG

:KLOH GHYHORSPHQW RI 3&5 WHVW V\VWNA®RLAWRRQ RH PURMHWD VR
SDVWHXUHOORXILVE RS FFDWRRWREEH 20Q WKHIGBQ@@DVWHXUHGR IPPHKOOWRKD®GE EHFE
FRQVWUXFWHG ZKLFK KDYH IROORZLQJ QXFOHRWLGH VXFFHVVLRQ

3P ®1$t) 7&7*$$**$7*$&&$*&&BLUHFW

3P ®1$5 77$&*&&&S*T7T7TS77T&E&*PYMHYHUVH

7KH GHYHORSHG SULPHUV DUH VSHFLILF DQG UHSO\ DOO WKH UHTXLL

.H\ ZRUSRO\PHUDVH FK D3IV WHHDXFNMA IOFDQ PD$O SWR_-FPLHALDV

L) $>1K1IFB3®67(85(/%$ 08/72&,'$ B>?GLBNBD:PBREG
I J:CF?JE?J >BA:CGU F?G =?GHF>B:2BE>1 HE1ll $&EM1G
L: >:M

L@zjh\z ; +x fZ]bkljzgl : ;Zclmjkugh\ Zlu@~Zhklzgzc f_f_e_d_Iled
mgb\_jkbl_1e

Qm ™ _[Z_\Z =+ %¥d \_|_jbgZjby®kZgblZjby dZn_"jZkadgu @ulmruku
;Zclmjkudhzlug™¥® "hklzgzc f_f_e_d_Iled mgb\_jkbl_1e

JuszZgh\z J A ¥d \_|_jbgzZjby®ti_"~bpbgzZ dzZn_"jZk\hgu gl¢ ;Zclmjkugh\
Zlug™® "hklzgzc f_f_e_d_Illed mgb\_jkbl_1Ie

@ffukle- g_Jeaes CZlu ILJ 17hekef_g 3DVWHXUHOD PXOWRFLGDT ®d_glbnb
ijZcf_je_j ~baZcgu f_g J_ghf b$3 eei ZeMekeg 1Zg” Zg_ ‘dhfivxl_jeed
fhr_evr_m ijZcf_j®€iy’m 3DVWHXUHOD PXOWRFLGD!9” ptbhobhzipdxeBZye Zm
‘reg ijZcf_je_jre-1Zm fukug”™Z d_e Yee ff Il_j [ZaZkGhe”rZgue™u 18PBQEDQN
gmde_hlb@lea[_dl_eme+g IZe*Zmu '1$6<6 083$; 6HIXHQFKHUZ | OHNMWRU 17,
drf _Jef_g jleacene

@ZkZeg a_jl_mellbg keg”_ - lbefre >G[heei Zem he 16¢&+ "h”" _pbe gZljc
kmevnzZlu f_g ijhl_bgZaZzZ Dekhkjf@erZgm@ejuhar*ujmrugy_ghfguzZeZrau
GherZgmaukju@a™ujmrmgu ghfguZzeZr@ ©gZfugug a_jll_c”e 7ULWRQ LRQLGHW 3

AN l_jl_gll_jeg©herZgm @Q&ju >G [heei Zehbtekl_jeg&ZjZiZcuf ~"bZ]g@ex
T fuklZjugnhZehenrZgZ™ue [HZjrZ "BZju 1ZaZjlugg >Gd_j_d _f_k

ILJ L_KI c_e_jesp™_m d_a+g”_ g_]J*ac]s fepjelhgntjZcf_je_jre2@m ILJ
Inekef _@gF1 iZKkl_j_ee_aesg_ "IH¥gtheg SDVWHXUHOD PXOWRFLED|ZG_je_je
OfZklujueZg heZzZj d_e ke gmde_hlbMudjd*ruw _di_g |

3P 651%) 7&7*$$**$7*$&&$*&&$& ImjZ

3P 651%$5 77$&*&&&S*77$77&&*$77 d_j-

'jgZcu ijZcf_je_j [Z] heZjQlifeZilZ¥) kcd_k d_e_"e

G_Jl-af¥f~Zj ihebf_jzZa”e lea[_dle j_Zdpby 3DVWHXUHD&E AXOWRFLGD >G

Qm\kl\bl _evghlewfijZzaghc p_ight wnn_dlb\ghklb \u®_e _gby >Gip kba deb
j_Zdbb IPJ agZgbl_evghc kl_i_gb adibtkkbEl jbZeZ G _"hklZlhd bgnhjfZpbb hJ[



<?L?JBG:JBY

[_ghklyo jZaebqgguo f_Ih~h\ ijh[hih”ijbifhMdbc ijb \_ebgbg_ hlghr_gbgz\?

b hikmlkI\b_ g_ldbo mI\_j°~_gguo lj_dhtzZgjbdedbabl_evgh ?keb wlhl ihdZazZl_ev

01Zdl_jlblbdzf gZ[hjh\ ~&yjz@dpbb gmgb ' _ mdZazZggh]h |h h[jZa_p aZljyag_g [_

e_bh\uo dbkeftnl' _I ijb\_klb djmBl =eZdufb djbl_jbyfb ijb h[jZ[hlfZehvi

gbyf ijb \u[hj_ f_Ih*"bdb ”~ey j_r_gbyubhdgdlhh\ [ueb dhgp_gljZpby b gbklhlZz

j_lghc azrzq@®kgh\guf djbl_jb_flh f_izjzlz

NZo \u”_e _gby >GD y\ey |ky Ehbglh gnkd p_evx \uyle _gby dhgk_j\ZIb\guo

gh\Zy dbkehlZz ~he'gZ [ulv fZdkbfze¥ZghZ haMmguo mqgZkldh\ ]_@$Z$ 3BWHX

s gghc hl ijbf_k ¢ de_lhgqguo >GD bUHPRIGWHREEBDjh\_~ gh kjZ\g_ebh gmd

<u®_e _ggZy ] _ghfgZy >GD ”~he gZ [ubvguopZlhke ~h\Zl _evghkl_c bak*BIQEDQN

f_dbjh\Zgghc 1Zd dZd hgZ kem bl fZlhkepalc\Zgly_f iZd_lddepgguo ijh]jzff ~ey

kb azZ ki_pbnbg_kdh]lh ijh*mdlZ > @Zg&bazZ ihke_~h\Zl_evghkltcl$&d6
>baZcg ijZcf_jBAULPHU GHNKLIQ@S; 6HIXHQFXKHULRU

eh\gh k Zglebckdh]h ifh_ghklb dzd

fhr_ebjlz\gb_ beb dhgkljmbjh\Zgb_ ijZcf_jh\amevIiZlu b h[km ~_gb_

>@Ih~[hj b dhgkljmbjh\Zgb_ ki_pbnbqg_kkdpb&@apu >GD [ZdB0VNWHDO ROAULR

ijZcf_jh\ h"bg ba \Z'g_crbo klhlygluo GDihemqg_ggu_ k bkihevah\zZgb_f ~_I1_j]l_g

wlZih\ ijb jZajz[hld_ IPJ <@R@GHW 3 Ljblhg O hdZaZebkwk gh

ki_pbbg_kdh]lh njz]f_glz b ih~[hjhiAjZzdh jdZgq_kI\Z HIghr_gby f_"~m hilbgq_kdhc

bljz_1I \Z°g_crmx jhev \ nlkggmklbghklvxjb "ebgZo \heg b kjgfhg_f

ijh\_~ gby ZfndhlZpbb qglh kdZaul\Z_ kkwZd&yeb glh Jh\hjbeh h aZ]jyag_ggt
dZqg_KkI\_ ijh\_~_gby ZgZebaz 3GDn[lleydhf b ~jm]bfb ijbf_kyfb
ih~h[jzlv 1Zdhc njz]f_gl fhe_dmeu >@&DDqrb_ j_ameviZlu [ueb ihemqg_gu i

dhlhjucu[ hlebgqZeky ]_g_Ibgq_kdhz dhgE[hld_ kmki_gabb kh”_jlZghZxejzd
Ib\ghklvx ipbkmlkI\h\Ze lhevdh mmjbg gu de_Ildb ~_I_jl_glh6'6 ~h~_pbe
kmg_]h \b”r"Z fbdjhhjJZzgbafh\ bedm\_bkmewzl| gzZljby \ khg_IlzZgbb k ijhl_bgZaghc

fhf ] g>@ k ihke_"mxs_c wdkljZdpb oephnnighe
FzZl_jbzZeu b f_Ih”u fhf De_lhggu_ [_edb m~zZéhkedhdlijh
>ey \i_e_gby >GD bkihevah\Zgu Irlfflbg_kdh]h n_jf_gliffil_bgZzaghc D

fu SDVWHDEPBOWRHLGD ghey \tie  Ijbf g gb6'6 g_ lhevdh jhl_bgbabjm |

gby [ZdIl_jbZevghc >GD [Zd_jbZevgmx de_ldm gh 1zZzd _ ih~Z\e

>ey \u”_e_gby gZlb\ghc [zZdl _ jbzZddbydkkklv gmde Za >ey m”~Ze gby [_edh
>GD gZb[he__ gZklh bkihevamxl|l " ju\A_kV\ga_c >G[Dehd bkihevah\Zeb kf_kv
n_jf_glguc f_Ih” k ihke_"mxs_c wdkljZgpdoelejhnhjf dhlhjuc yl\eykdH&yguf
n_gbkhf- SOQOWRPLRRPW/ RUUHPRUMPBDGQ ~KRhf ~_ijhl_bgbazZpbb Hlghrlbgb_ hi
\ k\h_c jZ[hl_ "ey wdkljZdpbb >GD iZkl#dhoeelhdghklb, ? ihemqg_gguoZij _
dmevimju de_Ihd bkihevah\Zeb ~_ 1 jllhdg!l BDlhgf eh kj g agZq_gb_ “
O > @ Q <uoh” ]_ghfghc >GD ijb ~Zgghf f_It

" /XL0O /I DZUHM¥YHIg\bebkv gZhf_ khkzZ\ey_|I
N _ baheypbb iZ&GDj_ee k bkihevah\Zgb_fWI1Zi dhgkljmbjh\Zgby ijZcf2jh\ ij_
Al_jl_glz 1IR@BLGHWS klZey | kh[hc ZgZeblbq_kdbc ijhp_kk dhl

< gZrbo bkke_ "h\Zgbyo ih ilb*[h)jchelyiz | k[hj bf xsboky gmde_hlkb”~guo i
fZeghc ko _fu \u~_e_gby >GD [2ZdiZjblevghkl ¢ dZd iheguo ] _ghfh\ 1Zd &
SEDVWHIP ROWREEGbkKkihevah\Zgunke * eguo ]_g3DVWHDI ROW RRL (Zaebqgguo

sb_ f_lh”u f_""mgZjh"glwm "~Zggul*jh[gmx rbhyj
> | _jl_glghjf_glguc f_Ih” keihk fZpbx ihemgbeb ba f_""mgZjiwxgujo dhf
"mg_c wdkljZdpb_c delgpenhjfhf guo [Zgdh\ "ZyggQ&EDQM\_~ gguc ihbkd
Bkihevah\zZgb_ ebabjmxs_]h [meagus ihke_~h\zZl_leeghlghf&DVWHDO D
kh”" 'jZsbc 1RQLGHW KB ~"Zevgccwdkl PXOWRIRDZB®Ze qlh gZ gZklhysbc fhf_gl
jZdpb_c n_®édjhnhjfhf f_""mgZjh~ghc [Za_ “"~Zgguo eijg2klz\

F_Ih” iybf_g_gb_f ~_1_jl_9glZ Ljblhlge®@dhj_n_j_gkgZy gmde_hlb*g2Z% ihk

b ihke_"mxs_c wdkljZdpb_c n_gh@&Bf_evghklv ebrv hrghlh ihegBbhV]WdhfZz

lhke_ \u”_e_gby [ZdI_jbZevgh&UHGDOO W R NXEBP XOW R NVMWIDBPQ
SDVWHP ROWRELGDj_gbke_ggufbhf_ 1&B bf__Iky agZqbl_evgh_ dheb
NZfb ijh\h~"beb dhebggklc ZgzZelhZah[ q_KIh dhjhldbo gZklbqguo ihke_"h\Zl_evgh
pZ Dhgp_gljZpby gmde_bgh\uoj_ 8bkehI® hdvguo ] _gh\ \ha[m”bl_ey
ey_lkki_dljhnhlhf_IljbgikddBebg_ \hegu ljh\_~y ZgZeba ebl_jZImjguo "~Zgguo

gf \ kjZ\g_gbb kh klzg~Zjlguf jZkfhlejdmeyjdhg_Ibg_kdbo bkke_"h\Zgbyo jZ
;_edb ihlJehsZxl mevljZnbhe&\IH\igb ebqguo rIZffBODVWHDO ROWRFKUGPOr
"elg \hegu gf hlghr_gb_ bkhev eb d j r _gbx bkihevadyztbazZcgzfijzZc
am_Ilky M™Meiy_"_e_gby gbklhlu gmde_jhdhitupZzkldb ]_g@dGD6 dzd h”~gh]h[tba gZb
db&H 1j_izjzl >GD kqblzZz_Ilky k\h[h~guf hl
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e dhgk_j\Zlb\guo gzZbf_g__ \ZjbZd[hblhdblv kbgl a g ki _pbnbqgq_kdhc >GD
] gh\ jhildbo beb ~ebgguo njz]f_glh\ Ijhjb we _d
< ihke_ng__ \j_fy ijh\_~_gh fgh]mhn”aZq g_ki_pbnbg_kdZy >GD \uyl\ey_lIlky
guo bkke *h\ZBPNWIWWHDE X O W RK- L Gd \br [y euo beb e _]dbo "hihegbl _evguo ihe
[hldhc IPJ ijhp_"mj k bkihevah\Zgb bfghlgh\wf_jh\ \u]Jey~ysbo kiehrguf fZadhf
6 WGD &8GD "ey hij_~_e_gby \b"hAhghdghf ]_e_ QZklv ijZcf_jh\ boWGLN jZk
km\brh\hc ki_pbnbqgghl@b "m_Iky gZ kbgl_a g_ki_pbnbg_kdhc >GD ¢
K p_evx \uyle_gby dhgk_j\ZIb\dobl b agzZgbghc ihl_j_ gm\kl\bl_evghklb
\Zjb¥Z_evguo mqzkldh\ JUgZD [@eh ijh> @
\ A _gh kjZ\g_gb_ gmde_hld" huwb_elvk LZd _ mgblulZeb hlkrbKI\th\ b
ghk ¢ ba *HQEDQN k bkihevah\Zgh_f_eXd\hZba[_"Zgb_ h[jZah\Zgby mklhcql
dhfvxl_jaio ijh]jZzff1$6<608$; AMhguo p_i_c \ j_amevlZIl_ hl'b]Z ijZcf_jh
Ilhke_ ITh]h dzd [ueb hij_"_e_gugdhlgkfho k_[y beb ~jm] k “jm]hf
\ZIb\gu_ mgZkldb ]_dXGD®6 g_ih¥l <Z gh bf_\W"mqlh g_ kh\k_f m~Zqguc
\_ggh ijbklmibeb d fh"_ebjhZZghlx\ ij\u[hj ijZzcf_jz fh _I ijb\_klb d ihy\le_gbx
Ilhke _"h\zZl_evghklv ijZcf_jh\ ih~[bjzelk kbnbg_kdh]h ijh"mdlZ ZfiebndbdZpbb b
ihfhsvx ijh]jzZzff 20LJIR'1$6<60%; h[jZzah\Zgby ©ijzZcf_jghl]h ~bf_jz?2 Wlh
G_h[oh”~bfbeh ih~h[jZlv njz]f_gldffheih[hgqguc ijh*mdl ZfiebnbdZpbb ij_~klZ\ey
eu >GDDYWHDPIXOWRFAdDD h[jZzahfkh[hc ~\mgbl_\hc njzZ]f_gl \hagbdZxsbc
glh[fu "\Z _1h dhgp_\uo mqzkldZ gXxgh?tyslbbk¥ ijZcf_jh\ k bo ihke_“mxs_c “~h
gZ jZkklhygbb gmde_hlb”ch\ ~jm]jhbdhc 7Dhebf jzZzalkc @ ;ueb \u[jZgu
Aim]lZ hlebgZebkv [u ih k\h_c gljmdlmzcf]ju k jZagbp_c f_"m |I_fifhzIimjz
g_#®dhc dhgk_j\ZIb\ghklvx b ijbkmlkileBEeZaghby g_ [he_K b IPJ ijh*mdlu k jZa

lhevdh nDBWHD)OBROWRHFLGDh ~_ \j_fyf jzZfb \ ij_~_eZo i h

hikmlkl\h\Zeb \ @&Dbo \ha[m~bl_e_c Ijb< j_amevlZl_ bkke_~h\Zgbg jluez Kk]_
ihNhj_ ijZcf_jh\ mqgblu\Zeb \k_ \hafph\@wZ iZjZ ijZcf_jh\ gZ ]_WGD6
djb_jbb \ebyxsb_ gZ "Zevg_crmxlZfidbVWHPRROWRFLGD

pbx ”"ebgzZ ijzZcf_jz \ ij_~_ eZpmed h >Zevg _crb_ bkke_"~h\Zgby ijh\h”*beb
Ibh\  khklzZ\ *& hgbb\g[he_ _ b g_hl[hjm iZj ijZcf_jh\ dZdegZbilMy

f g mqgblu\Zeb ke "nmXx$bBf Iju sbo ~ey ihklzZzgh\db IPJ :gZeba ih"h[jZgdg

jZlgzlgZy |I_fi_jZImjZ hifddZ jh\ @i ijZcd_jh\ ijh\h~beb ZgZeblbg_KtmdHeb
"bezkv \ ij_"_eZo fKg_ fYimkdZeb hbrgu_ ihke_"~h\Zl_evghkidFZ ifu_
gZebgb_ gmde_ _hlb”rZ * gZ pn dhgp_ijhljkdexgZglzdeZ”u\Zeb gZ &K hzZihk
ihke_~h\Zl_evghklb kh”_j 'Zsb_ ljbghmcahklib”] _g& UGIEBDVWHX@BOWRHEIGD

*** hldehgyeb ijZefk ijhly _ggufb ihlhju_ [ueb wbu ba f_""mgZjh~*guo [Zgdh)\
ebmjbgh\ufb ihebibjbfbrbgh\ufb b "fmZljgpdb q j a k_Iv Bgl _jg_ I b hp_gb\Zeb
g_p*bgZjgufb ihke_~h\ZI_evgHhkly[flo_ dhfe_f_glZjghklvh< avdki_jbf_glh\ [ueZ
\ghhzZzgb_ m~_eyeb \ukhdhc ki_pbnbqghkibzgZz h~gzZ izZjz ijzZcf_jh\ dhlhjZy J[ue.
dhgp_ ijZcf_jz 1Zd dzZd bf_gghhkbgbb[A®dq_g2aP 6JGR ) ijyfhc BP

f _jZzaZz gzZgbgzZ_I| ~hkljzb\zZlv dhfie_f_g6djgxh[jZlguc >Zggu_ ijZcjZgb h]

p_iv >GDZcf_ju “he gu [ulv ki_pbnbgphZeb giaklhd >GD jzZaf_jhf i h Djzldz
?keb ki_pbnbgghklv ijZcf_jh\ g_"hkoZlhdlg¥bklbdzZ ~Zgguo ijZcf_jhekBhhbo ihk
Ilh \ ijh[bjd_ k j_Zdpbhgghc kf_kvXZl[m¢ghklb ij_~klI\Ze_gu \ IZ[ebp_

LZ[ebpZ OZjzdl jbklbdZ ihemqg_gguo fh” e c ijZcf_j&\UJFED Y WUHKO D
PXOWRFLGD

ljZcf_ju Ilhke_~h\ZIl_evghklv ijXcf_jh| >ebgZ | L Kh™_j"Zgh
ieZ\ | *&iZj

3P 6JGRB) 7T8&7T*$$**$7*$8&&$*&&$&
3P 6JGD5 T7$&*&&&B*7TT7T$77&&*$TT

Kdhgkljmbjagu_ ijZcf_ju NZe” e _gby >GD k ijbf_g_gb_f ~_1_j]l_glh\ Ljbl
[m~Ankibgl_abjh\Zguibelvah\Zgu "ely ijhO b 1RQLGHWfh3gh bkihevah\Zlv \
Ngby IPZfiebnbdZpbb >B\DWBHEO RWR h[uqgghc “bZ]ghklbqg_kdhc jZ[hl_14Q~_ "ey i
FGD ghdb ~“bzZlghaz g_ Ij_[m_lky \ukhdhhgbs_

Lzdbf h[jzahf j_amevizlukldbeb>GD
ghlh ZgZebaz ihdZazeb glh*ggbemqrbfljb jZajz[hld_ IPJI kbkl_fu h”~ghc
Ne_gby >y _I|ky f_Ih® k bkihevah\Bgbhkgh\guoga¥¥&y_Iky ih~[hj ijZcf_jh\
6'6 b ijhl_bgzBu dhlhjuc fh'gh hhewey ~bZ]ghklbdb iZkl_j_ee_az DJK f_lh
\Zlv ~ey ijh\_"~ gby jZ[hl ih bambggbiPd jgzZfb kdhgkljmbjh\Zgu ijZcf_ju gZ ]
ghc kljmdIimju J_ghfzbNhaym#®_Ih~u \u
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6 UIJGD 3DVWHXUHOD PXOWRFLGODMHIRGChjRI MWRRVIMIDQABEHOD WWO DWIRFV GI
ke mxsmx gmde_hlb*gmx ihke_~h\ZI|l 1&\RFhk&SWZIVAOLFURELRORJLNDO OHWKR
3P 6JGR) T7&7T*FF$7*$&&$* 9

&&$& ijyfhc " /XL 0 /DZUHQVH O6SHWILILF 3&"
3P 6JGD5 77%$&%8&STT$T & FWLR@DIRMWHXUHOD BPDNOHNGR RIQG 3 XW D W I

*$77 h[jZlguc WUDQVFULSWLRQDO UHIJXODWRU JHQH\
KhanrzZggu_ ijZcf_ju ki_pbnbggu BHWKRGV 9

gzZxl \k_f 1j_[h\Zgbyf ij_~tyley_fuf d &DURO $ /LFKWHQVWHLEHW 6XVD

dhgkihbjh\Zgbx ijZcf_jh\ JHQ ©'LUHFWQ BRELEVLYV IRUSDRWHMNQHB D

PXWRFLGMIRY &OLQLFDO OLFURELRORJ\
Ebl_jZImjz
6DLNL SHNIDQG ' + B6WRIIHO 6 BFRROLV . % )DORRQD ) $ B6SHFLII
6 < +LIJXFKL 5 OXOOLV . (OLFRWRQ$*1$ LQ YLWUR YLD&DWROLWPHIG DAKD L
BULPBIWUHFWHG HQ]\PDWLF DPSOBHBWMR@®QOHRVKRIGY (Q]\PRO
ZLWK 7KHUPRVWDEOH 'P$6FIHRXFIPHUDVHKQHUW 3 3%RIROGILUQ6 .UDZLQN
9RO 3 0 )JUHL - 3KLORJHQHWDNWHXRMLOMN V
.RQJVXPDQ . 3ULGHDX[ & 7 PPROOWRPBLGI VXEFSHFLHY DQG PROHFXC
IXBIRWLGH VHTXHQFH RI WKHMVHH QM @R ®HXUBDD P X BW RAHLS3NDL F\DX EBA
UBBVLV R FWHU 9RO 3 6B1$ JHQH VHJIJXHQFLQJ ,QWHUQDW
OXIOLQ -. %ODFNDOO 3- 'WWBQRBOHQWURIEDRDRJL
6B1$ EDVHG 3&5 DVVH\ IRU WKH LGHQWHULFD@WLRQ /RHIITHOKRO] 0 3XU
3DWHXUHOD PZROHMR¥EDEDEFURELROHRQJ ' 3&5 3ULPHUV DQG 3BUBRBHV IRU
6HS *HQH RI ORVW 6SHFLHV Rl 3DWKRJHC
2%ROG\UHY $ 1 1RYRYRPLUYROXGLQJ %DFWHULD )RXQG LQ &HUH
'HVLJQULPHUW¥ uj \ : G >baZc§ ijZ&ODRFURELRO
in\?Gh\hkb[bjkd k
-RVH $QWRQLR $PLIJRWUPRRQWVHUUDW 7RU
UHOO &DUORV 3LMRDQ ©(YDOXWLRQ RI WHFKQLTXIRU WKH GH

K\_~_gby h[ Z\lhjZo

LhdlZjh\Zbaz~Z :[~udZeudh\®lbkljZgl dmjkiklZgZckdh]h JThkm~ZjkI\_ggh]h

mgb\_jkbl_bA : ;Zclmjkugh\z HPDL@RNWDU RBYWD WX

Qm  _[Z_\Z =mev'Zg > Zf[mEY *®ZZI| \_|_jbgZjgud d&Zrirbc ij_ih*Z\ZI_ev
dZn_"ju \_l_jbgZjghc kZgblBEkbBgZckdh]lh Jhkm~ZjkI\_ggh]lh mgbhfjkbl_IZ
;Zclmjkugh\Z 1 _e _nhg HPDL*XO]KD FPCPRBEX

JuszZgh\z JZmrZg Fbjzg[Zz_dgg"b”zZIl \_|l_jbgZjguo gZmd "hp_gl dzZn
\_|I_jbgZjghkezgblzjbbhklZgZckdh]h Jhkm~ZjklI\_ggh]h mgb¥_jkblZdémjkugh\Zz
I_e_nhg HPDLID XVKD G PD IUX

7RNWD%RYDGD $EG\NDONKRYGWDXQGHUJUDGXOM.M XUVIQRY WRDAWHD Q D\
8QLY H BWKLRM\H HP D LWRNW D U R WD IUX

&KX]KHEDHYD *\O]KDQ ']|KD®PEQGREQWH RI YHWHULQDU\ VFLHQFHYV
'HSDUWPHQW RI 9HWHUL QDR H® Bl WHH UR QQARAEY D Q D\S & RWH
HPDL*XO]KDQGRFE#PDLO UX

5\WKFKDQRYD 5DXVKDQ O&DDRGEOGHW®DRI YHWHUWL\QMIRFALVEHHQBRVHV\
'HSDUWPHQW RI 9HWHU%PLWX OW®RFRYLQRVWDQD\ 6WDWH 8QENRHQYV LW\

HPDIBDXVKDQ #PDLO UX

Lhdzjh\zZz ;baz”Z :[f*udZeudh\d¢gZjbgZjby®kZgblZjby dzZn_"jZkugudmjk

fzlbkljzglu : ;Zclmjkugh\  Zlugw~rZ hklZzgzZc f_f_e_d_Illed mgb\_jkblels
HPDLWRNW DU RBYID X

Qm  _[Z_\Z =mev'Zg > Zf[meh\idgZje@ weufrZj dZg”b”Z\ul_jbgZjbye&u

kzgblzjby dzZn_"jZk@&u @imru : ;Zclmjkugh\ Zlu@~zZhklzgzc f_f_e_d_Iled
mgb\_jkbl_ll-_e HPDLOXO]KDQGRF#PDLO UX

JuszZgh\zZ JZmrZg FbjzZg[zZ\ \lg4dbgZjby®uweufrzZj dZg~b"Z\ul_jbgZje@
f_"bpbgzZz dzZn_"jZkudw _gle: ;Zclmjkugh\  Zlu@”~rZ hklzgzc f_f_e_d_Illed

mgb\_jkbl_le | _e HPDLEDXVKDQ #PDLO UX
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M>D

:DL?IJBHEH=BQ?KDBC FHGBLHJBG=B :GLB;BHLBDHQM<KL<BL?
<HA;M>BL?EY F:KLBL:

Lmydh\z JzDd \ ¢ “hp_ogl DhklZzgZckdbc Jhkm~Zjkl\_gguc mgb\_jkbl_lI
;Zclmjkugh\z

juklZgh\Zz =+d [ g DZaZgkgblcgZevdy£jguagb\_jkbl_| ] :efZlu

Eb : WfzZ]bkljZzgl DhklZgZckdbc JThkm~Zjkl\_gguc mghb\_;j&dlimjkafgh\z

FZklbl \hagbdzZ | \ j_amevlZl_ gZjmr_gb_ijZ\be dhjfe_gby kh”~_j°Zgby b
g_m~h\e_I\hjbl_kvgijh\_~_gb_ gZ n_jfZo ijhnbezZdlbg_kdbo f_jhijbylbc Rt
bkihevah\zZgb_ Zglb[bhlbdh\ \ dZq_kI\_ e_qg_[guo kj_~klI\ ijb\h~bl d Ihfm qlh fhq
kh”~_jbl hklZlhggu_ dhebq_kI\Z wlbo ij_iZjZlh\ Alhjzfb ijh\_~_gh [Z&dhjbheh]b
bkke_"h\ZgbhdBedhjphevguo fZklblhf \ ohayckl\Zo DhklZgZckdwhkhzZghdlkegdh
glh \ J[hevrbgkl\_  kemqgZ_ \ ijbgbghc \hagbdgh\ _gby fZklblZz y\eyxlky klZ
klj_ilhdhddb b dbr_qgzZy iBéjhdd2_gAhlb[bhlbdhgm\kl\bl_evgiddhMIh]_gghc
fbdjhnehju b abg_gZz ZglzZlhgbklbq_kdZy Zdb\gZkbpbgZ~"hdkbpbdebgz
p_nhlZdkbflh j_amevlZlZf bkke_"~h\Zgby mklzZzgh\e_gh jZajmrzZxs__ ~_ckl\b_ "hc
p_nzlzdkbfz ]1_glzZfbpbgzZ gz fzZklblh]_ggmx fbdjhnehjmhkghi\gfuhljzjblyfogzfb
g_wnn_dIlb\ghkKaglb[bhlbdhl_jZibb y\ey_Iky [_kdhgljhevgh_ ijbf_g_gb_ Zglb[bhIk
j_amevlzl_ dhlhjh]h baf_gy_Iky gm\kl\bl_evghklv \ha[m”bl_e_c¢c d Zglbf
ij_izjzlzf

Dexq_\u_ keh\Zz fZklbl fZklblh]_ggZy fbdjhnehjZz [Zd]l_jbheh]bqg_kdZz
Zglb[bhlbdhgm\kl\dtghklv

%$&7(5,2/2%,&%$/ 021,725,1* $1' $17,%,27,&6(16,7,9,7< 2) 7
&$86%$7,9( $*(17 2) 0$67,7,6

7TX\DNRYD 5WKH FDQGLGDWH RI YHWHULQDU\ VFLHQFHVY WKH DVVF
8QLYHUVLW\ QDPHG DIWHU $ %D\WXUV\QRY

S$U\WWWDQRYWKHSFDEDWH RI %LRORJ\ 7KH .D]JDNK QDWLRQDO DJUDULI

/IL$ (WKH XQGHUJUDGXDWH RAQWKBWDPVRNX BWH YRVYWLW\ QDPHG DIWHU ¢

ODVWLWLY LRIWWKHROBWXQ® Rl IHHGLQJ UXOHV NHHSL@RXDWW G HPKLIDYNLRY
RI SUHYHQWLR® WKWURQYYV :LGH XVDJH RI DOQOWLELRWLFY DV D UHPHGLH
FRQVLVWYV RI UHVLGXDO TXDQWLWLHYV Rl WKHVH SUHSDUDWPEBR®WLWHKHN S
FRZVY PLON RQOWBHP\RWWDIKRXY) ZDV PDGH E\,\WKIDWDXWKREWLVKHG WKDW
FDVHV VWDSK\ORFRFFXV VWUHSWRFRFFXV DQG DQ LQWHVWLQDIOHVWLFDH
DOWLELRWLF VXVFHSWLELOLW\ RI PDVWIWKH PQAMDRRIORYRINFZDNFWGEHM LIV
GR[\F\FOLQH FHIRWD[LPH ZDV VWXGLHG %\ WKH UMK/ @MY VRU RN K@ J WHH M
GR[\F\FCFIHQRWD[LPH JHQWDPLFLQ RQ PDVWLWLV PLFURELRORJ\LFKXV W
WKHUDS\ LV XQFRQWUROOHG DSSOLFDWLRQ RI DQWLELRWLRWMQVR/ KH
DQWLPLFURELDO SUHSDUDWLRQV LV FKDQJHG

.H\ZRUGV PPDWWWWVY.V PLFURIORUD EDFWEQ@WLEORWLFDOXYV¥WISWLEHQ Y

@?E1GK:MA>UJMRUGU:GLB;BHLBDK?AlFL:B>@$G?
;:DL?JBHEH=BYERHGBLHJBG=

Lmydh\2D#\ ¥d ~hp_gl : ;Zclmjkugh\MzbDugkNZzgZcfe_d_led mgb\_jkbl_Ie
juklZzgh\z =x[ ¥d "Za@+ellu ©Z]jZje@mgb\_jkbl_@®«efZlu
Eb : WfzZ]bkljzgl: ;ZImjkugh\ Zlug@¢DhklzZgZcfe_d_ledgb\_jkbl_1Ie

N_jfZezZj"Z ZeZeq rZjZeZg¥lkua hjug"Zib'g keg”_1gd_ kZmug”™u kbujeZj*u
dim Za@Zg~ujm g_ mAug”"Z kZmm _j_ " _eapemtk_jeg_g ~_eegkZmeZj iZc"Z
[hezZ”u :glb[bhlbdl_j~re _fA m jolleg™@®erZgm kZe™ZjugZd&ktke ij_iZjzZI1Zjru
Zer"@Zju "bgZezZ”u DhklzZgZc Zm~Zgug”hZz _eeg¥Ahmf kb ujaouk 1l
[Zdl_jbheh]byYea_jll_me_js jleace”s G_J]*a*g_g “_ec*gkZm Zmjmug eem Kk_]J[_
klj_ilhdhdlZj*u klZnbehdhdIZj*er_d 1Z&ZeZj*uiZc*Z [hemu @ _e«¥kazZZhugm
fbdjhnehjzZgu Zglb[blbdIl_j]_ k_asflzd@2u "1g_ ]_glZfbpbgu”rhdkbpbdebgu
p_nZlhdkbfge ZglZ]lhgbkl_j~eg [_ek-gheeZlo@Zi a_jll_eeg”™e A_jll_m
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gtlb” _keg”_ ~hdkbpbdebg p_nZlhdkbg ] _gl¥4fbpgbgj- AT eegkZmimAMujZlug
fbdjhnehjZgu "hy*"Khg”®@Zg Zglb[bhlbd _fA mlbeufkea g _Jea]e k_[_ik je [
Zglb[bhlbdl_j""¥eZmkuag_ j_lk@Ger"Zgm¥gly Zm@ma ujmrueZjugfbdjh[l1Z}~Z
Cjkuij iZjZIIZJ¥Z k_a]eriohd] j "o

G_Jea]t¥frz]j "_eegkzfizklblh] gne fbdjhnehjZku [ZdI_jbh@h]lZ¥Ze u
Zglb[bhlbdzZ®@k_a-<flZe®u

HAgbf ba nZdihphomA~rZxsbo dzZq_KHMhj"Zs__ lIhdkbgu dbr_gqghc iZehgdb fh
fhehdzZ b kgbbodxijh"mdlb\ghklv fhehdgaluhzZlv Iy _eh ijhl_dZxsb_ \hkiZebl_evgl
kdhlh\h"rkI\Z yley_I|ky f@kldhjh\ ijhp_kku \ IThgdhf hi*_e_ dhtwgbbjtZu
G_kfhljy gz ijh\h”*bfu_ ijhnbeZdlbg_kab_
f_jhijbylby ~ZggZlyehaby hlf_qgqZ_Ilky m Rbjhdh_ bkihevah\Zgibhkbgh\ \

dhjh\ dg_kI\_ e_q_[guo kj_~kI\ ijb\h~bl d Ihfm

FZklIbl \hmetgz | \ j_amevlgllZzgkhfhehdh g_j_~dh kh~_j"Zl hklZlhggu_
ghlh \‘ha”_ckl\by gz hijfjZdblgh]lh b ebqg_klI\Z wlbo ij_izZjzZIh\ HljbpzZl_evgl
ij_NZkihezZ]lZxsbo nzZdlhjhy creid ba \ebygb_ hklZlhgqguo dhebq_kI\ Zglb[bhlbo
dhhjuo yl\eyxlky m&jn ijZ\be &hjf fhehd_gZ a”hjh\v_ ex”® ¢ aZdexqZ_ Ilky \
gby kh™Zgby b ~h_gby dhjth\e b\ hpb glh hgb \uau\zZxl k_g&lbjogs  ~ ckl\b_
I_egh_ ijh\_"~_gb_ g¥Zo ijmbeZlbg_k b hiZzkghklv \hagbdgh\_gby Zee_jlbqg_kdbc
dbo f_jhijbylbc gZjmr_gb_ |I_ogbgb "mbgbkihkh[klI\mxIl \hagbdghfZdhbkh*bk
"mzZb\zZglbeb i_j ~Hcj \h" ofZrbggh_ azZ b ihyle _gbx kmi_jbgn_dpbc h[jZah\Z
"h_gb_ g_ih~h[jZggh]h klz~Z djizh\ jgabki_glguo rlzZffh\ iZlh]_ggubj]Zbdjh
gu_ “hbevgu_ ZiiZjZlu b mklZghidb g@gbfh\[ bk kgb™ gbx |_jZi_\lbg_kdlilt\ wn
ghzZxsb g_h[oh”~bfagh\_gv \Zdmngffiz ghklb Zgldpdh® @
r_ggZy j_abgbevguo klzdzZgh\ b | A Widlb[bhlbdb I_ljZpbdebgh\h]ltayy~rZ hdz
ijb\h~bl d jzZzanjZz _gbx ljz\fbjh\ZgbxZkéHzdl_jbhklZlbg_kdh_ ~_ckl\b_ aZ kq_
abkc h[hehgdb khkdhgdbfiZj\uf_gb 2ZZ¥e_gby kbgl_azZ [_edZ \ha[m”~bl_ey F_o:
ijhgbdgh\_gb_ \ ih\j_ "~ ggu_ IdZgb [Xdf jgpb”gh]h ~ _ ckl\by i _gbpbeebgh\ hJ
jZ@bgguo \brh\ fbdjhhj]Zgbafh\ \uau&h¥l_g _azZ kq_I bg]lb[bjh\Zgby de_Ilhgghc k
\hkzZe_ly_ >Zgguc ijhp_kk \ublbudEjl fbdhhj]JZgbafh\ P hkZtejbgu m]g_IzZxl zd
lgbafu jh"BWUHSWRFRFBXEK\ORFRIBROKIV n_jfZglZljzgki_ilbrZau [ehdZ”h
1zd _ ij_"klz\bl_eb k_f (QMHBDWHLD i_ilbrh]lebdZgz \ j_amevlZl_ gZjmrZ_lky
FHDH'jh " _ihfgu_ Jjb[b | MZIh]_gu_ ahzZgb_ fmdhi_ilb”"Z de_lhqghcjklhjgdb fbd
klZabehdhddb fh]lml \uvaulZlv nzdéx"]gHbhfh\ :glb[bhlbdb ]jmiiu fZdjheb”~h\ g
[he _agb dzd ig_ \flk¢gjkhwglZjbl g _jb jimrZxl h[jZah\Zgb_ i _ilb”guo k\lya_c f_ "~
lu wgl_jhdheblu L_jfhmklhcgblucfhelzZdmezZfbbghdbkehl b [ehdbjm_I kbgl_
ehdiddéi\uc Ihdkbg g_ jZajmrZ |ky ~"Z [ #glh\dibdjhhj]Zgbaf@\
ivg_gblb iZzkl_jbazZpbb fhehdzljljle _mih < klyab k wlbf p_evi gide *hz
gbb fhehqguo ijh~mdlh\ kh"_plesdbo &by yleyehkv ijh\_~_gb_ [ZdI_jbheh]bqg_l
dhdh\uevgl_jhlhdkbg m ex”_c \hagbdBgrl ¢fdfbehdZ dhjh\vdhe fZklblhf b hi
e _¢cb_ ibs\u_ hz\e _gby g_j ~dh*yjb " e gbZglb[bhlbdhgm\ki\bl_ewaghtbb

sb_d e _IZevghfm bkoh”m Klj_ilhdhddé Yk izl
Ibl” m djmigh]h jh]Zlh]h kdhlZ qZklh ijhiZddbheh]bq_kdmx hp_gdm fhehdZ dh
kdjulh “ijb wlhf izlh]_ggu_ klj_ilhdhédbud fzklblhf hij_~_eyeb ih ke_~mxst

fheld fhlml y\eylvky ijbgbghc[heZzdbdbafhhjl]ZzgbafZWDSK\ORBRWHFKYWRFRFF X\
\Zgbc mm_edzZ dzZd wg”rhdZj*bllu m gb\MFWBILFKLID FFOL ih~h[gu_ Jjb[amé&yv
ghhjh ™~ gguo klj_ilhdhddh\u_ Zg]bd#édlw bikke ~h\Zgby hljZ" _gu gZ jbkmgd_

s \u_ jZkkljhckI\Z Fhehdh fZklblguo dhjh\
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B KAMHMYecKkaa dpopma
macimia

W cybKAMHMYecKas
dopma mactuTa

Aporin

Jbkmghd; Zdl_jbZevgZy h[k_f _g_gghklv fhehdZ dhjh\ [hevguo fZklblhf
DhklzZzgZckdh]lh jZzchgZ aZz 1h~

J amevlZlu bkke_ _"h\Zgby ihdZauhexdmglh Zglb[bhlbdb ]jmiiwpbdebjgh\
\ fhehd_ dhjh\ k km[debgbqg_kdhop nizrgfitkchjbgh\ fzZdjheb”~h\ Zfbgh]ebdhab’
fZkIbZ \u®_e _gu klZnbehdhddbijh] i_ gbpbeebgh\ Hij_~ e _gb_ gm\kl\bl_evgt
klj_ihdhdb ijh[u dbr_qgZy iZehqgd fbdh[h\ d Zglb[bhlbdZf ijbf_gyeb f_Ih” ~bn
ijh[ < fé&hd_ dhjh\ k debgbqg_kdhc nmapfhd Z]Zj k bkihevah\zZgb_f~2pKdh\ kh
fZklblZz Yueu klZnbehdhddb ijhJ sbo Zglb[bhlbdb ]J_glZfbpbg ~hdkbpbdeb
klj_ilhdhddb ijh[Z dbr_qgZy iZehqgdzZnhlZzdkbf |_Ipfgbg wjbljhfbphblgpb2&f
ijh[ MKghe _gh qglh \ [hevrbgkl\_  keerbqgZz \Wgdhfbpbg [_gabei_gbpbeebg
ijbgbghdzklbzZ y\ey_Iky klZnbehdhddb b@m\kI\bl_evghklv iZlh]_gguo fbdjh[h\
fhehdz dhjh\ gbhev kmpbhgbg_kdbZdb[bhlbdzZf hij_~_eyeb ih ahgzZf ih"Z\e_g

fZklblhf k| Zetiol hdlh\ \u”r_e_gh jhklz fbdjh[h\gvr_ fftkekh\ujzZ _g

rizffh\ ba fhehdzZ dhjh\ gbgdedhagzy Zglb[bhlbdhj_abkl_glgfikth ff
nhjfhc fzZzklblz rizffz qlh \ jBhdZj _gghjZ' _gdgy ffb \ur_+ kbevgh

gb™ \ujZ" _ggZy Zglb[bhlbdhj abkl _glghkl

>ey e_q_gby fzZklblz dhjh\ \ o hajpkinghd
DhikzgZckdh]lh jzZchgz \ gzZklhys_  \j fy bk

msg &X

ma(Ix

mE 4 /X -

mA/, 61X

# & A AUU

m N, /,(%X

mo%* 6 #X|

(& *(

V&1 (%X

m¥ & #*X

NS %ZCo} } HEE %&E} } pe z E] 2] }ol
HE u- %] EUl ]l X _jri1m=/1,<

Jbkmghd:glb[bhlbdhj_abkl glghklGWD®PKUHKVRGBWUHSWRFRIPFXVggu_ ba
fhehdZ dhjh\ [hevguo fZklblhf G ff

Ba jbkmgdz \bMghgmdklI\bl _evghklyIlgfobpbgm ~hdkbpbdebfm p_nZlZdkbfm
6WDIKXUHREZ[h \ujzZz _gh d I_ljZpbdidbghe_gby ff
wjbjhfbpbgm p_nZlhdkbfm ~bzZ#tZIj ahg i@Q@Qm\kl\bl _evghFIR®eZ[h \ujZz" _gh d
e _gby jhklz \Zjvbjh\Ze hff mf_j gghl_liZpbdebgm wjbljhfbpbgm \Zgdhfbpbgm
gmki\bl _e g d Zfibpbeebgm \Zgdhfbmb@gmybpbgebgm ~bzZf |j ahg ih"zZ\e _gby j!
abe gbpbeebgm ff \ukhdhgm\kI\bl_e&Zgvpbh\Ze hl ff mf_j _ggh gm\kl\bl_e g
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d Zfibpbeebgnif \ukhdhgm\klI\bl _e g d<ebygb_ ~Zgguo Zglb[bhlbdghh gz fbd
]_4Zfbpbgm p_nZlhdkbfm ~hdkbpbdebfm fldlgdz bagr§jZegkfbkkbhgghf we_dl
ihrZ\e_gby ff jhghf fbdjhkdhi_ LWF nbjfu -(2/ k
Qm\kiI\bl_evghdsWM{ SLGHUPKe&A[D kbk fhc fbdjhZgZebaZlhjh\ nbjfuQ2[IRUG
\ujzZ'_gz d Zfibpbeebgm AbzZf_ | VARBPQWY gZ [Za_ DZa'dbigkaldK bdib g
ihrzZ\e _gby jhklz ff mf_j ggh gm\kl¥bheggph p_gljZ DZazZgddht¥ee vghlth
d | jZpbdbgm [ _gabei_gbpbmebj@Zjghlh mgb\_ jkbdZlag r gb_ jftbidhiZz
p_nZlZdkbfm ff \ukhdhgm\kI\bl_e_gh d gf ijb mkdhjyxs_f dj€ " _bgabh [
] _glzfbpbgm \Zgdhfbpbgm "hdRbpbdkejbfpyguo we _dljhgZo mkdhjyxs
wjbljhfbpbgm ahgzZ ih~"Z\effgby iy  _gbzxhl ~h d< m\_ebkdqlpb_
Ih j _amevlzlizf bkke_ "h\EZglhy mKk][ Ilhd imgdZ ~h wefg:glguc
e_gh qlh \ukBdZdlhgbklbg_kdZy ZdlbAgHBkl&da|l % ~h 8 jbkmghd
hif_qZ_lky m Zglb[bhhhdhikbpbdebgZ ]
IZfbpbgZ p_nzZlzZdkbfz

JbkmghdHij_~ e _gb_iZlh]_gguo fbdjhhjl]Zgbafh\ gZ-L®VF Yihgby

ljh[hih~AThlh\dZ bkke_~m_fuo h[jZaph\ ijh\h*beZkv gZ dhfie_dk_ h[hjm~h\Z
-DSDQ jbkmghd

Mawyer, mmwimﬁ AR HBKDLIBAHHA KANENL CETKOM — “auxa[lerpu

Cer = e - n
%—/&\ /_\? e — = @ lMomeuwerHne obpasya B XMAKOCTL
Yawxa

o4l
=
j‘ s \{‘:ﬁ*'_ @ Mepexoc obpasya Ha ceTouky

Napadmn YaepxuvBainTe CETOUKY C NOAAEPHKMBAIOLLEIA
NAEHKON NMHUETOM C 0BpaTHbIM 3axsaTom.
e MomecTuTe Kanno ¢ o6pa3auom Ha Heé.
NaOH rabnem Y aannTe m3bbiTOK XMUAKOCTH (DUNLTPOBaNbLHOM Bymaron.

g anOMblﬁKa ® HeraTuBHOe oxpaluvBaHue
PysA BOAbI AoMKHa BbiTe napanneneHa NoBEPXHOCTU ceTkm MomecTute Kannio pacTeopa ypaHMnaueTaTa Ha CeTouKy
He poxuaance noka pacTeop BbICOXHET yaanute ero
@ Cyu_n(a ad M3BLITOK OMNLTPOBANBHON ByMaron.

Jbkmghdljh[hih~]hlh\dZ h[jZaph\ ~ey fbdjhkdhibjh\Zgby gZ LWF

> ckl\b_ Zglb[bhlbdh\ ] _glZfbpbg ~mdikBphdkeig bammZeWDBSKUH XV
6WHISLGHUP EGDR
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Z m\_ebq__ QA m\_ebqg_gb _ QP
Z “"h ~ _ckl\by ] _glZZbdblgke _~_ ckl\by ] _glZfbpbgZz

Jbkmgh jhggZy fbdjhkdBWH BKUHXV

Z'.ﬂrh\"_ebq_gdn_ QA m\_ebqg_gb _ QP
Z “"h ~ _ckl\by "hdkbpbdethkgeZ f ckl\by "hdkbpbdebgzZ

JbkmghdWe dljhggZy fhH@§hib§WHISLGHUPLGLD

"-’:‘"r.,
i o _
1 f DY {-' ’:."-, .
- e ) A B oo i
‘; g ¢ e
g ; 5 3 '\\p,‘* »
a1 o o e A '.;1" i?. N A
: ! ‘ ~" " \ = ?".,,—:"{: L3 {
vy A Py Ry e R
Z m\ _ebq_gb_ QP[ m\_ebq_agb_ QP

Z "h ~_ckl\by p_nzZlzdkbfke [ *_ckl\by p_nzZlZdkbfz
Jbkmghd+tWe_dljhggZy fbdjhkdphPROL

Ilh j_amevlzIzZf bkke_"h\Zgbey_mild@dgll_ dhlhjh]h baf_gy_Ilky gmdkkilvl_
gh ZajmrZxs__ ~_ckl\b_ “hdkbpb@ebgBEdgnmp~bke _c d Zglbfbdjh[guf ij_izZjzIZf
lz#ébfz ]_glZfbpbgzZ gZ fZklblhdjhggmx fb
ehjm Ebl_jzZImjZz

LZdbf h[jZahhikgh\gufb ijbgbgZfb Q_jgh\z H E Hkh[_gghklb fbdjhnehj
g_wnn_dlb\ghklb Zglb[bhlbdhl_jZibb by\lely” 1kyZgby ebahpbfz \ fhehd_ ijb fZkll
[_kdhgljhevgh_ ijbf_g_gb_ Zglb[bhlbdh\ \ j_
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dhjh\ H E Q_jgh\Z <_l4jbgZjby+# 5HIHUHQF

K &KHUQRYD 2 / BRHPWKWRINORUD D(
AZ]lZ_\kdbc B K Km[debgbq_ktbKHf ZkQablAMp¥VZrQ PLON DW PDVWLYV

dihh\ k hkghdz\_|_jbgzjghgblZjghc wdkRzZzV LVODQG RI / &KHUQRY HSHWHUL

i_jlbau b kzgblZjghc hp_gdb fhehdz B K A#Z3DJH

1Z_kdbc H B Ydm[qgZzd Ih\ur_gb_ dZg_kDZD\HYVN\ , 6 6XENOLQLFKHVN\

ijhAmdlh\ “b\hlgh\h~kI\Z F Jhkk_evBRaZWaZXWK EDVHV RI YHWHUB@DU\ DQG

+ K WLRQ DQ® WD\ VVQHWVPHQW RDIPYON , 6
%UDPOH\ - (QYLURQPHQWD®NLQIDXHQEBNXRRKDN ,PSURYHPHQW
ERYLQH PDVWLWLY :OBNWBRSI\ * GDWHRWHER SURGXBRVVHONKR]L]GDW
3URF $QQX OHHW 1DWKt3&R8QBBLO
%UDPOH\ - (QYLURQPHQWDO LQ

;hjharbg W Mklhcgb\hklv dimidERN L@ PDVWIMIPWOHY 2 .ODVWUXS *
Ihjh kdhlZ d fZzklbIm W ;hjha”“bg D NHQ_RBUYREQX0OBAW 1DWK &RXFOLO
Allbg <GBBietF * k
%RUR]JGLQ ( 8VWR\FKLYRVW RI F
WLWLV ( %YRUR]JGLQ . .OHHEHUW *
0 * SDJHYV

K\_~_gby h[ Z\lhjZo

Lmydh\Z JZmazZ Dzddgr®Zz| \_|_jbgZjguo gZmd ~hgugl_HtZbgZjghc

kzgblzZjbb DhklzgzZckdh]lh JThkm~ZjkiI\_ggh]lh mgb\_jkbl_1Z bf_gb : ;ZcIlmjkugh\Z
me ij :[Zy |_e HP D LM X\D NBR ¥P D IUX

juklZgh\Z =me'bozg :fZg]_ewg@gZmwmgguc khljm~gbd eZ[hjZlhjbb bg _g_jg
ijhnbey©oWe _dljhggZy fbdjhkdhiby2 dzZg~b”~zZl [bheh]bg_kdbo gZmd DZzZaZokd
ZljZjguc mgb\_jkbl_|I DzZaZzZoXizgkdiihc bggh\Zpbhggut pegZju me ij :[Zy
HP D LXX O MA\WODQQG H K

Eb :ebgZ W mzjridAgkljZzgl dmjkZ DhklZzgZckdhZhklhkggh]h mgb\_jkbl_1Z
bf_gb : ;Zclmjkugh\Zz ] DhklzZzgzZc ij :[Zy | _eHP DLEIDO LBD HH D IWUX

Lmydh\z 3\Déd ~hp_gl : ;Zclmjkugh\¥IDypkZzgzZc f_fe_d_led mgb\_jkbl_1e
“"hklZzgzZz®©® :[Zc dr I_e HP D LW X\ D NBR ¥P D IUX

juklZzgh\z =2 ¥d "Za@zellu ©Z]jZje@mgb\_jkbl_Ie :efZu[Zc dr H
P D LXX O MA\WODQG H K

Eb @ W& fZ]bkljzZzgl : ;Zclmjkugh\ ZMigDhklZgZc f_fe_d_led mgb\_jkbl_1e

"hklZgz® :[Zc or | e HP D LODO L BD HHP D LUK

7TX\DNRYD 5DX]D .D¥PQRBRY@GDWH RI YHWHULQDU\ VFLHQFHVL@WYVRFLI
VDQLWDWLRQ \RWDEMHNBIQMLW\ RI $ . RDWDXQDX\GBEDL $YH WH®DLO
WX\DNRYDB #PDLO UX

$U\WWDQRYD *XOFKNVMIWLDFKHU Rl HQJLQHHULQJ SURILOH ©(OHFWURFR
&DQGLGDWH RI ELRORJLFDO-DNSDBQFGIQRYVDIINIKRONBEQWHU $®PRW\ $E
JXOMLKDQ#\DQGH[ UX

/L $OLQD (GXPRBRWER® FRXUVHQRVWWDWH 8QLYHUVLW\ QDPHG DIWH
HPDLIDOLQ LNBOHH#PDLO UX

M>D
D<HIJHKM H |:LH=?G?A? D:L:J:EVGH=H WG>HF?LJBL: M Dt}

L_Jaz :£ "\g ijhn_kkhj DhklzgZckdbc Jhkm~ZjkI\_gguc mgbi_jkbl_lI
;Zclmjkugh\z

gxe_g_ £”\g ijhn_kkhj Eblh\kdbc mgb\_jkbl_| gZmidzZamgriki\vy

OzZkzgh\z F fz]lbklj \g DhkdgzZzckdbc Jhkm~Zjkl\_gguc mgb\_jkbl_I bf
;Zclmjkugh\z

< klzZlv_ ijb\_~_gu j_amevlZlu bkke_~h\Zgbc kebabklhc h[hehgdb j_ijh
hjlZzgh\ dhjh\ ijb dzlzjZzevghf wg”~hf_Iljbl_ K ihfhsvx dhfie_dkguo fhjnheh
fhjnhf_Iljbg_kdbo ]Jbklheh]bq_kdbl\ fluywe_gu azZdhghf_jghklb iZlh]_g_az ij
dzlzjzevghf wg~hf_Iljbl_ < kljmdImjghc hj]J]ZgbazZpbb ihdjh\ghl]h b “_e_abklh
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wg~hf_ljby dhjh\ ijb dzlzZjZzevghf \hkiZe_gbb kebabklhc h[hehgdb \uyle_g
baf g gby \ IdZgyo \ujZ  _ggu_ “bkljhrjbp_kHBfb ikdhie _gb_f ebfnhb”rghc IdZg
ieZzafZlbq_kdbo de_Ihd fb]jZpb_c e_cdhpblh\ MklZgh\e_gh “bnnmagh_ ihebih:
\ lhes_ kebabklhc h[hehgdb <uyle_gu wlZiu iZlh]l_g_azZ dzlzjzevgh]hbwg”~hf_
j_Ibdmeyjguo b kh_"bgbl_evghldZdjygokababklhc \uklbedb \klj gZxlky _“bgbqc
lez~db_ fbhpblu Ijhkehcdb kh_~bgbl_evghc ldZgb juoeu_ Zfhjngu_ kh~_j°
i_gbklh]h \bDPEgp_\u_ hlI” _ igbhkluo Zev\_heyjgueo a kebabklhc h[hehqdb jh]lh\ fZld
dhjh\ \ukleZgu h~ghkehcguf ™fmjwidl _eb f < wibl _ebb wg~hf_ljby de_Id
g_h~ghjh~rgu_ Wibl_ebZevguc iezkl ij_"klzZ\e_g \ukhdbfb ijbafzlbqg_kdbfb k_
de _IdzZfb m\_ebq_ggufb \ h[t_ f azZ kqg_I| ]jZgme k_dj 1Z b djrkighélwrbifdjm]eu
h{t_fhf k\_lehc pblhieZafu b djm]gljZepgh jZkiheh _gguf yANjimi[ebdZpbb
ijhbeexkljbjh\Zgu fhjnh]bklheh]bq_kdb_ ijhp_kku \ ihdjh\ghf b ~_e_abklhf v
khijh\h ~"Zxsb_ dZlzZjZevguc wg~hf_Iljbl
Dexqg_\u_ keh\z [_kietktphba\h”kldimiguc jh]Zluc ktthkliheh]by

7+( 48(6721 2) 3$7+2*(1(6,6 ,1 &$7%$55+%/ (1'20(75,7,6 2)
&2:6

7HJ]ID 'RFWRU RI 9HWHULQDU\ 6FLHQBM V SUDRN H V SGRILK H GRWIBH H U
%DLWXUV\QRY
$Q\XOH®@®HEWRU Rl 9HWHULQDU\ 6FLHQFH SURIHVVRU /LWKXDQLD
.DXQDV
.KDVDQRYDDVWHU RI 9HWHULQDU\ 6FLHQFH B\ &/RWFDVRH SYINPHEG § LW \
DIWSI B DLWXUV\QRY

7KH DUWLFOH SUHVHQWY WKH UHVXOWV RI UHVHDUFK PXFRXV UH
HQGRPHWULWLYV EWRSWKH KRWOSKRDRIJLFDO PRUSKRPHWULF KLVWRORJ
RI SDWKRJHQHVLV LQ FDWDUUKDO HQGRPHWULWLY ,Q WKH @®XEBWXU
HSLWKHOLXP RI WKH HQGRPHWULXP RI FRZV L\@\%DRDIDU B K DRIJ MAK H. P X\FKRH
H[SUHVVHG G\WWURSKLF SURFHVVHV DFFXPXODWLRQ RI O\PSKRVG WLV
7KHUH ZDV VHW GLIIXVH SRO\SRLG IRUPDWLRQ LQ WKH PXFRXV RHPEUL
FDWDUUKMWHBHBERZHHQ UHWLFXODU DQG FRQQHFWLYH WLVVXH ILEHUV R
VPRRWK PXVFOH FHOOV /D\HU RI FRQQHFWLYH WLVVXH ORRMHLWPRUS
GHSDUWPHQWY RI VLPSOH DOYHRODULIODRRBVQR/I RIXFRXV BLGHG 2UOMHK
WZBRZHG HSLWKHOLXP ,Q WKH HSLWKHOLXP RI WKH HQGRPHWWIEDO FHO
KLJK SULVPDWLF VHFUHWRU\ FHOOV LQFUHDVHG LQ YROXPHEL®XHOWR N\-H
DPRXQWV RI FOHDU F\WRSODVP DQG URXQG FHQWUDOO\ ORFDWHO(
PRUIRJLVWRORJLFKDO SURFHVVHV LQ WKH VXUIDFH DQG JODQGWDWU HSL
.H\ZRUGV LQJHB5WROGEBWEHKRYW ROR J\
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L_Jaz :+ \ ¥ ijhn_kkhj: ;Zclmjkugh\ Zlugrz' hklzgzc f_f_e_d_IId
mgb\_jkbl_1e

ogxe_gt\ ¥ ijhn_kkhjEbI\Zgu Meufb ~_gkZenmegb\_jkbl_DzZmZd

OzZkzgh\z K_I_jbgZjbYWeufugu fZ]bklje ~hdlhjzgl: ;Zclmjkugh\ Zlugrz
“"hklzgzc f_f_e_d_Iled mgb\_jkbl_1e

;e f&ZeZ”Z kbujeZjdfi_x fr_e_jegdZIlZjZev™e wg™hf_ljbleg" & kMg
a_jll_ma@hjlug”rueZju d_elejee]_g DZIZjZev sbWwgdhdegg”_ d_r_g”e fhjnh@h]lbyeu
fhjnhf_Iljbye® ]bklheh]by®u Askl_jr*Ghe”rZgZ hlujui iZlh]_g_dua®dZjug
Zg@ZN"u©KbujeZjMu Zlujugu-dee | C[wMIgu dZIZjZev&[ugmugNde-]e 1g_ [ _a”’e
wibl_ebyeZjuggbreef ©feuklZjugnrZ [_elsetZejru- »a]_jekl_jo Zgae”™u heZj
"bkljhnbdZeuhp_kkl_j ebfnhb™MaiZeZj*u bgZemu ieZafZ “ZkmrZeZju e_cdhpbll_j»
drme Z®UZcxeZ"u

KejeZ[uWWu - @euw @[Zlug"Z A"bnnma®g_ ‘ihebiha”u [_e]ese_js iZc"Z [he”"t
DzZlzZjzZev”"s wg"hf_Iljbidth]_g_dzwlZju Zg@Ze” u J_lbdmeyjég_"[¢jedlej]er keje-
IZeru©ZjZeZjug™zZ "~Zfdj fbhpbll_j d_a”_k_"e ;ejedlej]e@ZF7e@teuku Huk
| asef_]_@[ZIIZjugu ZjZku [hk»[d %jea™_k wdkm~"ZIlZj [Z] Kbujedauju
f ceasgeeje®@[u@ZjugnZu &ZiZcuf Zev\ _he [_a"&GpZ[l4p d&IZjeu wibl_ebf g



<?L?JBG:JBY

kh¥i [»ef”_jo »k_eeg]l_g Wg rhf_Iljby wibl_ebb “ZkmrZeZju [¢j d_edes _f_Kk
&[Zll1Zjugu ijbafZlbdZku ¥hu k_dj_lhjeu "ZkmrZeZjfk gle@]_g pblhiezafzZeZju
ZGue ed_g»ad_f~r_tje %] _e_d y*jhku hjlZkug”"Z ®BfgZeZk[ZkueufrZ dZIZjZev"e
wgrhf_ljbldid_i KAlug "MZju [_I *g_ [_a”™s wibl_ebédhjhheh]lby®uijhp_kl_je
gZu d»jk_lse] g

G_Jl-af¥frZj [_"_megedg-freepd’jZ fZdbklheh]by

G _ij_f _gguf mkehVW\ febq gby ir_jkdhbg _dheh]bq_kdbfb [he agyfb klbfme)
bah~kI\Z fhehdZ b ]h\y*bgu yleyklkyiheh\hc nmgdpbbgzvihc hkgh\_ h[_ki_qblv
nbdZpby \hkijhba\h”~kI\Z klIzZ~Z dhjh\ih\ur_gb_ wnn_dlb\ghklb hljZkeb fhehqgh
ih\k_"~g \gu_ ZghfZevgu_ \ha”_cklkdh\h*kI\Z @
gZjy'zggh nmgdpbhgbjmxsbc hjlzgbaf<cZ guf j_a_j\hf jZa\blbyghhkl
"b\hlguo iybryl d fZkkh\hfm \hagbdgR¥Z gbibh\ur_gbhn ijh*mdib\ghklb y\ey_Ilky bg
ihke jhrHhhc iZlhedtb] qlh k~_j b\zZ_I I_fiukb\gh_ bkihevah\Zgb_ j_ijh~mdlb\gh]h
m\elg gby gbke_gghklb ih]Jheh\vy kdhllZ®b@ezZ fZlhqghlh ih]lheh\vykHhzevizd

HAgZ ba ]JeZ\guo ijh[e_f dhlhjZght kKgb _gbb [_kieh”by dhjh\ belhehd ;_I
\high\Vh~kI\_ hklIZ_lky i¢g_fm ZdimZevgthc dhjh\ b I _ehd h[mkeh\eb\Z_Iky fgh]bfb
wlh \hkijhba\h~kl\h “b\hlguo >ey "ZeMmZth _ckj_~b dhlhjuo \_“msmx jhev b]jZ
bd_gkbnbdzZpbb wlhc hljZzkeb j_rZxs@Zlyahhew]bq_kdb g_h[hkgh\Zggh_ dhjfe_
hNh~rblkgdlib\bazZpbb j ijh*mdlb\ghc ngigdpdb mkeh\bc kh”_j"Zgby | _ogheh]bb
<hpZklZxsb_1j [h\Zgby d m\_ebfmgbxnkkb\ _ggh]lh hk f g Zbyd  [he_agb ]_
pbb “b\hlgh\h~kI\Z hij_"~_eyxl g_hjohgbhZékc b “jm]bo hj]Zgh\ > @

\ [he__ Jem[hdibfde dkguo bkke "~h\Zgby&Z hkgh\Zgbb ZgZebaz ebl_jZImjguo
f oZgbafh\ j_Imeypbb nmgjhpbr"kXik guo fu ijbreb d \u\h“m qglh \hghk h ijb
\Z kzZfhd gZ hkgh\_ k\h_\j_f_gdbdb*bgZdghkieh~by dhjh\ ijh~he Z_1| hklzZ\ZIvky Z
iZlheh]lbb b ijbf_g_gby wnn_dlb\guo kihzZanphi\ P_evx gZr_]h bkke_"~h\Zgby
ijhnbezdlbdb b I_jzZibb > @ [ueh bamgblv iZlhfhjnheh]lbg_kdb_ baf_g.

;_kieh”"b_ b fZehieh”b_ odayoiddhkkebbklhc h[hehqgdb hj]l]Zgh\ jZafgh  _gby dl
\_guo "b\hlguo yleyxlky h~*gbjfvbaguoijb dzZlZjZzevghf wg hf_Ijbl_
ijh[e_f \ jZa\blbb “b\hlgh\h”kI\Z FZl_jbZe b f_lh~u bkke_"h\Zgbc JZ[h

;_kieh”b_ dhjh\ k”*_j"b\Z_1 jZza\bNuihd_gZ gZ dzZn\ Nj_jbgZjghc f_~bpbgu
\hlgh\h~kl\zZgBghkbl \_kvfZ hsmlbghc vbdhM bf_gb : ;Zclmjkugh\Zz
fbg_kdbc ms_j[ WIh \ k\hx hq_j_"~v \u\bHEZt IdIZfb bkke_~h\ZglfbjhtheHb
i_j_™ \_l_jbgZjghc gZmdhc b ijZdlbdhcdlgh\wzjZdl_jbklbdb kem 'beb iheh\u_ hj

a_Z‘fqb ijhnbezZdlbdb jZgg c ~bZ]gdkhbdbhh]JZ | _eh fzZIdZz ihklwf[jbhgZevgt
e_qgby [_kieh”by dhjh\ GZ j_r_gbi_jbMEcjZza\blby j_ijh mdlb\gh]h \hajzZklZz
ijh[e_fu gZijz\e_gu mkbeby fghlblo hle | FZIl _jbzZe ph\dleth b \ jZkI\hj_

\_ggu b aZjm[_"guo bkke_ "h\Zl e c g_¢tjZevgh]lh nhjfZebgZ b aZdexqgZeb \ iZ
ljh[e_fzZ [_kieh”by k_cl@kdhl g nbg

guo “b\hlguo fghlh]jZggZ < dZ@mgghc ebGZ hkgh\Zgbb IsZl_evgh]lh bemqg_gby
j_ rbjhdh hk\_s_gZ kl_i_gv bamq_ggéRbm gidimh fZl_jbZeZ ihklmib\jbkh \ iZlh
r_gbc kihkh[ghklb aj_ehlh hjltetnd by _kdmx eZ[hjZlhjbx N<Bh@® m k
\hkijhba\h”blv ihlhfkl\h H"gZklilthys__e_gh qglh kebabklZy h[hehgdZ jh]lh\ fZldb
\j_fy izladh]by ihke_jh~h\h]h i_jbh*ZdjdjdzIlZjZzevghf wg~hf_ljbl_ juoedly g_jzZ\
[m_I "Zevg_cr_]h bamqg_gby Ij_"~_ \k_joh gnlhes_gZ GZ __ ih\_joghklb gZeh™.
olbfh \u[jZlv IThqgu_ hjb_glbju ey hpbgydhdmighc lylmg_c kebab k ijjpf_kvx oe
nbabheh]bg_kdh]h khklhygby iheh\ubb/hyloZz ydhéxqg_gbc

dhjh\ ihke_jh~h\h]lh i_jbh"Z > @ ljb bkke_~h\Zgbb IdzZzgb jh]z fzZIldb ijb
< k\_l_ jzZkkfzljb\zZ_fhc ijh[elZiZevghf \hkiZe hdbbg_gh __ miel

\hgbdzZ_| g_h[oh*"bffdelwg_cr_]Jhgbamz \ hi*_evgupzZzkldZo ~jy[ehklv kl_gdb

gby [_kieh”by “b\hlguo \ j_]bhfkkd¥dghf Ijb Jbklheh]bq_kdhf bkke_"~h\Zgbc m

[_ 1n_ bf_xlky ahgZevgu_ hkh[_egahkldhEhgu ijbagzZzdb ~bkljhnbb b ~_kd\zZfzZyg
gby nhjf [_kiehMbkh[u_ mkeh\by \_"igbyoghklgh]lh wibl_eby b "_e_a
kdhh\h"klI\Z bgu_ azZdhghf_jghklb jZa\B3Eym ' guc ih\_joghklguc kehc wibl_e
iZlheh]bg_kdbo ijhp_kkh\ \ ihéh\hd¢j klkkZ\e_g miehs_ggufb de_IldZfb k ]b
f_ dhjh\ ydZggu d&bfZlbg_kdbdBbmk jhfghc pblhiezZafhc b f_]ddbjfdjhfgufb
fb jZza\blby Z]jhijhfure_ggh]h dhfie_dk¥"jzZfb

Kh\j_f_gguc mjh\_gv jZa\bllby kdh < f_"de_lhqghf ijhkljZzgklI\_ kdhie_ghb.
\h~kVZ \ ohayckllZdm_I| gZ~_"ghc ijpdkm~"ZIZ IjbagZdb bgnbevlij@d¢pbl mkm
nbezZdlbdb kieh”by djmigh]h jh]Zlh]h kidihlZ_j m]em[e_gby IdZg_c
jZaZ[hlidb f_Ih~h\ ~bZ]ghk]b tyita lph\Z Fghlhjy~rguc f_jpZl_evguc wibl_ebc ke
gbywhijf [ _kieh”by e _q_gby dhjh\ [hewddkbcZijimehgdb miehs g =jZgbpu f_""m c
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dZb kl_jlu De_Ildb iehoh “"pbpmklgy klZ~bb ~_]1_g_jZpbb jbkmghd <u\h”gu_

< kebabklhc h[hehgd_ wg”diImlijbyhdp ~_e_a jh]Z fZldb aZdmihj _gu \ j_ame
" gu ijbagzZdb Zljhnbb °_e_a < p[eZkIibdihfZpbb wdahdj ghpblh\ <ke_ ~kl\b_ v
\uo hi* _eh\ gz f_kl_ "~ _e_ abklhgZldZddtg W hl* _eu khhl\_Ikl\mxsboime a Zf
jm _gu dbklu jZaebggh]h jzZzaf jZ Hlethdpyhagh jZkrbj gu b aZiheg_gu wdkkm~Z
njZf _glu dhgp_\uo hi*_eh\ " e _a \ khikdhylgob ]bi_jojhfguo njZ]f _glhebhibl_
]bd_jiezabb < gbo ebZevgZy \uklbed@gZbigZb e cdhpblh\ jbkmghd

Jbkmgh1E _\uc jh] fZlId Jbkmghd 4 [IjZ\uc jh] fZldhb
> 1 g jZpby wibl _eby ] fZlhdkbebAZmihjdZz \u\lh”guo ijhihdh\ "~ _e_a
whabg O N kd\zfzpby wibl_ebyfZlhdkbebg b
whabg O

Kh_"bgbl _evghldZggZy hkgh\zZ kigbhawkbhcebZevghc \uklbedb dhgp_\uo hlI~
h[lrehqgdb juoeZy ijhiblZgZ wdklkm*Zlhé ajbb” gZklhdheZ =bi_jojhfgu_ y”jZ de

ghd agbfzZxl p_gljZevgh_iheh™ _gb_ \ k\h[h~”g
Wg~rhf_ljbc ijZ\h]lh jh]Z fzZldb IZldk_ dj_1Z wdahdjbghpblZo < aZiheg_gg
dZd b e _\h]h bf__| kebabklu_ gZejhlhgle ddZo hgb kf_s gu d [ZaZevghfm i
wghf_ljbb GZ _]1h ih\_joghklb ohjhrtkmb™bhabghnbevgZy gbidhéglafh \b"Z
ijhp_kku ~_kd\ZfZpbb wibl_eby Ijb ]bklhbkke_~h\Zgbb mklzZgh\e_gzZ Z
GZjm 'guc ih\_joghklguc kehc wnbl éby a i_j iheg _gb_wdahdjpghpblh\ k

ij_"klZ\e _g miehs_ggufb de IdZfb kIHbi goijhk\ I1Zo ~_e_a h[gZjm  _gu njZ]f_gl
jhfghc pblhiezafhc b f_edbfb ]bi_jojhdgomffb gguo de |hd < g _dhihjmpbwdah
yNZfb I1Zo y*jZ \ khklhygbb ibdghaZz <hdjm] dh
ljb [hevrhf m\_ebg_gbb \ ihdjhV¥Whdh\ e a hilf_qZ Iky \ujZ  _gguc hl_d
wib _ebb fh gh hif_Iblv A~ _kd\ZfZpbx klmitbgbl eviglzgguo ijhkeh_d A” kv ~_ hJ
eby ijbadzZ "bkljhnbb wibl_ebhpbmh\gZ gu ebfnhb”rgu_ de Idb ieZafhpbl
ihjdm \u\h”~guo ijhlhdh\ ° e _a jbkmgmgz]f _glu de_Ihd \ klhygbb \Zdmhevghc

@ e _abkluc wibl_ebc ij _"kdBEke jhmbb
ehguf "\mjy~rguf wibl_eb f k gbadbfb ijK@babklZy h[hefiZdB ]bi_jfbjh
fZlbg_kdbfb de_ldZzZfb \ZgZ ijb ]Jbklhbkke_"h\Zgbb hif_q_gZ
Fur_gqgZy h[hehqdZ e_\h]h jh]zZ féabdkbjlighy __ ieZzafZlbqg_kdbfb de_IdZfb ]b

dzZliZevghf wg~hf_Iljbl_ 4\ekyZz 1dE” j_fby wfb]jZpby e_cdhpblh\ HIfe®pZxlky ih
fb fbhpblzfb hjljZgbah\Zggufb \ ohjhihaujmlhes gby kebabklhc h[hehqgdb
_ggu_ ieZklu F_"~m wlbfb ijhkehcdZFigh]lhjy~guc hrghkehcguc ihdjh\guc
ieZlkZfb hilf_q_gh jZalhehdg_gb_ fuwilyjgehtece fZIldb k ijbagzZdzfb ~_kd\ZfZpbb
Ildzghb \ jaghklguc kehc wibl _ebhpblh\ ij _~klzZ\e
ljhk\_lu ~_e_a j_adh jZkrbj gudeHIZfbmiehs _gghc nhjfu < wibl _ebZevgh
N egu_ dhgp_\u_ hil® _eu bo aZikeg Yuwklhbweddk [hevrh_ dhebqg_kI\h i_j iheg _gg
NAhf Yjdh \ujZ _gu Bhg_kdb_ ijhp_kku euf k_dj Ihf djmiguo de_Ihd < gbo y
" e_abklh]lh wibl_eby kf s _gu d i_jbn_jbb < k_dj_I_ bf_xlk
ljhklu_ Zev\_heyjgu_ ~ e _au ijpih]jphfgu_ ]jZgmeu hdjm]ehc nhjfu
jhl1Z fZIdb h[jZah\Zgu h~”ghkehcguf "\mjy~<guh~kebabklhc hkgh\_ h[gZjm  _gu kd
wih eb f Wdahdjbghpblu dhgp_\uoe by eédbfnhdphc 1dZghb Hgz ij_"klz\e gz
ijb&Zlbq_kdb_ iehlgh ijbe_]Zxl “jm]hdZ®gmim de_IdZfb k hll_kg_ggufb d ihexl
Hgb k~"Z\e _gu k “\mo klhjhg qlhl ijbf*2&dbfdedjm]eufb y*jZfb jbkmghd
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JbkmghdKebabklZy h[hehgqdZ |I_eZz fZIdb dhjh\u ijb dZlZjZevghf wg~hf_lIjbl
]_fZlhdkbebg b whabg O

< kebabklhc h[hehgd_ mwghhgZljjmeu_ Zfhjngu_ kh”_j ZI wdkkm”~Zl i_gbKkl
_gu rbjhdb_ hl_qgu_ ijhkehlmdb éh_ \b~rZ

ghc IdZgb F_""m kh_"bgbl_débdmeélyjb j_ KebabklZy h[hehqdZ jh]h\ fZldb dh
gufb \hehdgzfb jZajhag_ggu_ JeZ#tjbbdzZfiZhzevghf wg~hf_Ijbl_ juoeady g_jz\
pblu < f_"de_lhqgghf ijhkljZgkI\_ \ ijHfk¢dlcdmlhes_gZ GZ __ ih\_joghklb gZeh™.

kh~rbgbl_evghldzZzgghc ijhkehcd_ \kl}_\pZxlk¥ynlghc Iylmqg_c kebab k ijbf_kvx oe
]dZglkdb _ de ilithlk\k le _gghc oirhtadbv  \b’guo \dexq_gbc
ghc pblhiezafhc LZdb_ de_ Ildbjdbdvxl p_gl Bgp_ \u_ hi* _gakluo Zevéyh
gh jZkiheh® _ggu_ djmigu_ hdjm]Jeu_ gtpZ e _a kebabklhc h[hehqdb j®WAhA\fZIdb
@_e_au fzldb ijb dzlzjzéWghf waklezgu h~rghkehcguf "\mjy~rguf wibl_eb_
jbl_\ khklhygbb Zljhabbh~rgu_ ijhlhdk wibl_ebb h~gh\j_f _ggh \klj_qgZxlky \ukh¢
"_e_a azZdmihj_gu wdkkm”Zlhf k njgphdglBEgb kdb_ k_dj_lhjgu_ dehlidly m\_
jZgmr_gguoe dhd Dhgp_\u_ hil*_eu gue Wah[t_f_ azZ kq_Il ]JjZgme k_dp lZ b djm
jZkbj_gu \ k\lyab k i_j iheg_gbkim bdhgmd&u_ de Idb k [hevrbf h[t_fhf k\_lehc p
NZlhfwWdahdjbghpblu miehs_gghc nhjflhiezgfii b djm]Jeuf jZkiheh _gguf \ p_glj
f_edb_ wmojhfgu_ h[gZjm _gh degh _é&&lkdb y~jhf
Ilhd k ibdghlbggufb y*jZfb Pblhiezafz wdahdljh\guc wibl_ebc fZldb dhjh\ fgh
jbghpblh\ ]bi_jojhfgh]lh \b~2Z AZnbdkpjpuf£ghrghkehcguc Hg ij_"klZ\e_g de_Id
dKhagh_ jZkrbj_gb_ "~ _e_a \ujZ" _jZahh]h\ jZaf_ jZ k [Zahnbevghc pblhieZaf
jZa&bgghc kl_i_gb jZa&bgghc iekldpKebabklZzy h[hehqdZ fZldb
HI" _evgu_ dhgp_\u_ hl*_eurp adhjhz#&zlzjzevghf wg~hf]lbjibli_fbjh\zgZz
j_gu i_j_iheg_gu keZ[h hdjZr~gjguf kifjb ]bklhbkke_~h\Zgbb hif_gq_gZ bgnbevljZz
fuf kebbklhc h[hehqgdb iezZzafzZlbg_kdbfb de_lId
< IdZgyo wg”hf_Iljby vyjdh \ujJ&i"_jgéby wfb]jZpby e_cdhphgimb HJ[
ijhp_kku wdkkm~Zpbb Hgb ijhy\glyxIk¥xdkFebhebihagmlhes_gby kebabklhc h[h
f ~ebgguo ihehkqgZlaodlh\ \ IdzZgéhdb
Dth Ihlh  hif_q_g h[sbc kde_jha kebabklhc
h[rehqdb fZldb Ebl_jzZImjz
LZdbf h[jZzahf gZ hkgh\Zgbb dhfie_dkgaepbh] W G Ilhke_jh~h\Zy iZlheh]b
]bkheh]bg_kdbkke_~h\Zgbc IdZghtmg_idhjh\ WIibheh]by 7~bZ]ghklbdzZ |I_jZiby b i
Ib\guo hjl]Zzgh\ m dhjh\ ijb dZzZIZj%e v gnZiondd :Alhj_n ~bk ~hdlhjz \_I gZm
f_ljbl_ mklZgh\e_gh KlZjhihev
< kljmdImjgh&ghazpbb wg”rhf_ljby ;Z°_gh\Z G>bZ]ghklbq_kdZy b ijh]
m dhjh\ gZ[ex~"Zebkv ~"bkljhnbqg_kdb_ghjkbg_Kidey bgnhjfZlb\ghklv wibl_ebZevc
delhd ihdjh\gh]h wibl_eby °~_e_abkludogpfhd]Egh\ j_ijh~mdib\ghc kbkl_fu dhjh\
\ZdmehbaZpb_c b ibdghahf bo y*_phKIjghZfwd ijb iZlheh]bb DXéprghediig_k

f_Iljby hl_ggZ jZajuoe_gZ b bgnbevliibjh\BEglZe _"~h\Zgby :Alhj_n 2~bk ~hdlhjZz
delhggufb we_f_glZfb Hkgh\gZy ieziglngdzZzZddl |_j[mj]
ih~kebabklZzy hkgh\Z ij_"klZ\e_gu juoehc khkZ\jbe_gdh G G ;_kieh”~b_ m dhjh

"bgbl_evghc ldZgvx kh”_j°Zs_c¢ bgmbhewi¢kI\Zo >Zevg_ \hklhqgh]h n _jZev
ij_"klZ\e_gguc nhjf_ggufb we f_didjfix ijbgbgu b nhjfu [_ kleh’\bghk"bZ]
djh\b Kj_"b j_Ibdmeyjgudgth_&bghl IbdZ ijh]lghabjh\Zgb_ e_q_ndleZidb ijh
dZguo \hehdhg \klj_gzZxlky _~"bgbggudZez~ddhj_n ~"bk ~hdlhjz \DZaZgwd
fbhpblu Iljhkehcdb kh_~bgbl_evphx IdZgb
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FhjnhnmgdpbhgZevgu_ baf_g_gWyWWXIGLHV SXWKRUWK ID EMWVBBEWDWLR
19Zo0 jzafgh _gby m dhjh\ ijb km[bG\REWDLB RI YHWHULQ®W\ YHFWHQNHEXU.
fZldb b ihke_jh~h\hf wg~hf_jkiibdyg K
= Alhj_n_jzl ~bk dzZg”b”~zlZz \_I_jbgZj*DYULOHQNR 1 1 ,QIHUWLOLW\

gZmd tFhkd\Zz IDUPV RI WKH )DU (DVWHUQ )HGHUDC
IRUPV RI LQIHUWLOLW\ GLDJQRVWLF
S5HIHUHQFHYV DQG SUHYHQWLRY DEWMXYWHERW RI V

*ULJ (1 3RVWSDUWXP FREYVSBHWWRWRRQ RI WKH GRFWRU RI Y|
(WLRORJ\ GLDJQRVLYV WKHUDS\D]DQG SUHYHQWLRQ
$XWKRU V DEVWUDFW RI WKH GLVVHUWODWNVRQA\BDREKFKEBRRWIRRDA| FKDQJ
YHWLQDU\ VFEWOQFHRSRO WKH UHSURGXFWLYH RUJDQV RI FRZV
%D]KHQRYDLDIJ@GRVWLF DQG SWMWRHQPRWWDORE SRVWSDUWGEPVN @ GRDNW B
LQIRUPDWLRQ FRQWHQW RI WKH WIKHWKIFO RBQ GWMWH XHRR T  WAFHHRMHAUHNQ D L
UHSURGXFWLYH RUJDQV RI FRZV LQ QRUEREDRYV NG
SDWKRORJLFDO FRQGLWLRQV &OLQLFDO DQG PRUSKRORJLFDO

K\_~_gby h[ Z\lhjZo

L_Jaz :e_dkzZg#jzZijhn_kkhj dzZn_"ju \_l_jbgZjghc f_~bpbgu DhklZgZck
Jhkm~ZjkIN\_ggh]h mgb\_jkbl_IZ bf_gb : ;Zclmjkugh\Z ~hdlhj \_I_jbgZjguo gZm
DhklZgziP D MOHD # P D IUX

gxe_g_ :ev[bgigdhn_kkhj dZn_"ju aZjZaguo [he_ag_c Eblh\kdh]h mgb\_jkbl
a“hjh\vy ~hdlhj \ | jbgZjguo gZmd ijhn_ KRDLDELGEAK DOQLXOLHQH#OYD OW

OZkzgh\z Fz"bg#ZZ]bklj \_l jbgZjguo gzZ#&K' ~hdlhjzgl DhklZgZckdh]h
]Jhkm~ZjkI\_ggh]lh mgb\_jkbl_1Z bf_gb : ;ZcIlmjkugh\RDIBPODKMZgZd DH. O UX

7HJ]BOH[DQGBDRIHVVRIHWHULQDU\ (RVGLBQOH SEM PMUYRMNG DIWHU
$ %DLWXURFQRW RI 9HWHWQBBWWDQGPDLOHJI]D #PDLO UX

$Q\XOBQHELQ@DRIHVVRU 'HBDUWRAWWRBWHWKH /LW K XD Q LRIQ+ BQ DYWHU V
6FLHQFRIFMWRU RI 9HWHWQBEBYQDWDLMOELQD DQLXOLHQH # OYD OW

.KDVD Q@G LQDVWHIHWHULQDU\ BGE R DWRRWDD Q D I8 @ WWIHQNDIPMG DIW H U
$ %DLWXURVOQRQPDLIODYV  #PDLO UX

L_JaZe_dkzg™Z ;Zclgkugh\ Zlug®Z FMg=\ ¥* ijhn_kkh{jfPDLWHJ]D #PDLO UX

'gxe_g:ev[bgZEblI\Zgu ¥Meufb "_gkd@megb\_jkbl_leg¥” ijhn_kkhD)ZmgHk
PDLIDOELQD DQLXOLHQH # OYD OW

OzZkzZghkzZz"bgzZ: ;Zcldkugh\ Zlug®zZ"FMg= \_|_jbgZjb¥eufugu fZ]bklje
3K'*hdlhjzgd HDLKDV #PDLO UX

M>D
HIUL IJBF?G?GBY [:J?DHDKB;: < E?Q?GBB KH

BkfZlmeh\z = UZ]bkljzgl DhklZzgzZckdbc ]Jhkm~ZjkI\_gguc mgb\:jkbl_I b
;Zclmjkugh\z

Dmevfz]zf[_Ih\ ? K]bkljZgl DhklZgzZckdbc Jhkm~ZjkI\_gguc mgb)_jkbl_I k
;Zclmjkugh\z

JuszZgh\z J BE d\g "hp_glDhklZgZckdbc ]Jhkm~"ZjkI\_ggjkdl migb\f :
;Zclmjkugh\z

Dmezdh\z E K\g ~hp_gl DhklZzgZckdbc ]Jhkm~ZjklI\_gguc mgb\_jkbl_I bf
;Zclmjkugh\z

< klzZlv_hibkZgu j_amevliigbé_g_gby f_"bpbgkdbo ij_ir&jirmibjh\dZdbeb m
"b\hlguoijb objmjlbg_kdbo iZlheh]jblyio*bogkdbo azZ[he_\Zlybyjd hi_jZlb\guo
\f_rzl_evkl\Zo< \_Il_jbgzZjbb ~h gZklhys_]lh \j_f_gb [hev g_ kgblZeZkv kms_
ijh[e_fhc b ihjh] [heb gZ g_dhlhjuo \b”Zo “b\higuo g_ hij_"_eyeky Kb
aZljm~rgyxl ~bZ]lghklbdm b e g _gb_ fghlbo azZdhaAd&gbjbagzdb [he_agb ¢
ijhyleyxlky \ iheghc f<_gzZklhys__ \j_fyj_g_gw¥gZev]_abjmxsbo ij_izZjZlh\
Ahklmiguo \_I|I_jbgZjguf ki_pbZebklzf "ey h[_a[heb\Zgby ijb hi_jZlb\guo \f_rzl
I _jZibb hjlhi_"bg_kdbo iZlhethWeevgh g_agZqgblhe kZ\g_gbx k Zdibfb
bglj_"b_glzZfb bkihevam\ fufbbpbg_ q_eh\_dzZ < ihke_"g__ ”"_kylbe_Ib_ gZz
\_|I_jbgZjguo ij_iZjzZlh\ [ueb aZims_gu iylv jZaebgguo k_e_dlb\guo ij_izZjZIh
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]imiiu dhdkb[h\ g_kl _jhb~gu_ ijhlb\h\hkiZebl _evgu_ ij iZ{Z]ddhGllkbl][
ILURFR[LE PDYDFR[LE WEHQDFR[LE FPLFR[LE >Zggu_ ij_iZjZlu mki_r
bkihevamxlky aZ jm[_"hf \_| jbgZjgufb debgbpbklZfb "ey e _g_gby objmjlbqg_kd
hjlhi_~bqg_kdbo aZ[he_\Zgbc “b\hllgjwo bkkéh\Zeb wnn_dlb\ghklv ijbf_g_gby
f "bpbgkdh]h ij iZjZDUDHFRMLEN][Zd ijb | _jZibb aZ[he_ \Zgbc*\bhjE]ghvghlh
ZiiZjZIZ dmibjh\Zgby [febhi_jZlIb\guo \f_rZl_evklI\Zo

Dexq_\u_ kehdgZ dhdkb[ ZgZev]_aby kh[Zdb

BLL?J>1 ?F>?M>?=1 1:J?0HDKEBE>:GM$@1JB?;?K1

BkfZzlmeh\z =xLfzZ]bkljzZzgl : ;Zclgkugh\ Zlug®wzZ "hikzgzc f_fe_d_II-d
mgb\_kbl_1Ie

Dmevfz]zf[_Ih\ ?+KZ]bkljzgl : ;Zcldkugh\ Zlug®Z "hkzgzc f_fe_d_II-d
mgb\_kbl_1Ie

JuszZgh\z J B \¥d ~hpgl : ;Zclgkugh\ Zlug®Zz "hkzgzc f_fe_d_II-d

mgb\_kbl_1Ie
DmezZdh\Z E¥d "hp_gl: ;Zclgkugh\ Zlug&iZ hitzgzc f_fe_d_Illed mgb\_kbl_1e

;e fZZeZ Y "bpbgZ®&e~ZgueZlugjer jre “ZgmZjeZiMmymug [Zkug_ "~ hgu
"hylug dd _cd_kldkf e j&jZklujudZg Hku@mMZZ " ceg Zmjm~u \_| _jbgZjby kZeZkug
»a_dle k_e_ kzgzefz”™u d_c[e]j “ZgmppEeZj ImjmAruZ[ZerMuj@ZjutrZ
Zg@ZefzZg ®l_]1_g ZmjmeZjrd”®_m 1g_ [ZeZfZku d_a¥dM ZmjmeZj d_"_j]-
[hez~wcld _ge Zmpppgdke Il g [Z&ZefZcru @ZgmZjedipVZgueZlug e4gkbd
Njee j leaef»i df_k“"Zaej]le d_a”_ hi_jzZlb\le ZjZegZkm}khi_"by@iZlheh]byeZj
| _jZibykug”™Z \_|_jbgBjéafzgn"2y GheZceu ZgZev]_I®didewZzjzZIIZjru- leaesfs
Z"NZfrZj f_"bpbgZk@he®ZgueZlug [-edhkiZzeZjf_g kEleij¥Zg"Z mej Za-¥Khh
‘uenrZ \_Il_jbgzjeiy_izjzl1Zzj gzjMugZ dhdkb[h Ih[u kl_jhb"lufug¥ €&jku

K?"l PH= [_k Tjee k_e_dlb\le ij_izZjzZl1Z¥rijuwe ur_jZdhdkb] ILURFR[LE
PDYDFRIJLE UREHQDFRJLEFLRLUFE ° te ;ij_1ZjZ11Zj “ZgmZjeZj™u
objmj]by@uzlheh]byeZjugg_ hjlhi_~by@ZmjmeZj*u _f* m~_ r_|l_e f_fe_d_II_jeg”".
d-eg_gtherZgueZ”hu ;_jeeHwklZ @haZeuk ZiiZjZlu ZmjmeZgu Thi_jZIb\le

ZiZeZkmeZj d_a*g”_ ZmujkugmeZj*u "hxPBHBR[LE S "bpbgzejwllZjru
@herZgmAbefreeepikd lee]_g
G_Jeafl¥frZ] iZj_dhdkbZev]_aldby_|j

(:3(5,(1&( 2) $33/,&$7,21 3$5(&2;,% ,1 7+( 75($70(17 2) '2*6
,VPDIXORY®DX®OGHUJUDRXWW@DL 6WDWXHDRBRDEWHHADLWXUV\QRY

. XOPDJDPEHWRMN GBUJUDRXWW®E&DL 6W DVWH B DB WSHIAOLMM X UV\QR Y

5\WVFKDQRYD BDRQGLEBDWMWHULQDUDV¥RARFWH SRARVIDV)WDRUG6WDWH 8QL\
QDPHG BIWBUWXUV\QRY

. XOBRND6 FDQGLRBPWWHULQDUDWFRHIQIPMH SRARWHEMWRW H 8QLYHUVLW\ G
DIWHW DLW XUV\QRY

7KLV DUWLFOH GHVFULEHV WKH SUREOHPQUPAD®V GUWKV VIRWI ISDL@ ¢
RUWKRSHOBVAVGDQK VXUJLFDO,Q QWMWHBHBEERQM WR GDWH WKH SDLQ Z
D VLIQLILFDQW SUREOHP DQG WKH SDLQ WKUHVKROG LQ FHIHNV®RRQQW\S
FRPSOLFDWH GLDJQRVLV DQG WUHDWPHQW RI PDQ\ GMW HPYEVWBGLVH JC
&XUUHQWK OLVW RI DYDLODEOH DQDOJHVLF GUXJV YHWHULQDU\ VSHF
WUHDWPHQW RI RUWKRSHGLF SDWKRORJLHV UDWKHU WUQMALIMQ W.\F DXQAWM GL
KXPDQ PHGLOLWKH ODVW HOMHDIGHDRN GUXJV RQ WKH PDUNHW ZHUH ODXQ
&2; GUXJV JURXS FRHNBDRMEQODPPDWRU\ GUXGWUDEFER[VE ILURFRI[LE
PDYDFR[LE UREHQDFR[LEDQG FLPLFR[LEKHVH GUXJW@&DXY\HHEHVXFFHVVIX
RYHUVHDV YHWHULQDU\ FOLQLFLDQV WR WUHDW SDWKRORJLHMVWKLYXU.J
ZRUN ZH VKRZ WKH HIIHFWLYHQHVV Rl WKH PHGLFDWLRQ LQ WKH WUH
PXVFXORVNHOHWD® O/AMWIHPIDE®EQ GXULQJ VXUJHU\

.H\ZRUSBUHFR[QEOJBRUD

KbevgZy [hev fh _| klZlv ijbgbghlcfgZphh fh™ _| ijb\_klb d rhdm b d e_IZevg
r_gby jZ[hlu hj]l]Zgh\ b kbkl_f hj]Z2gblafmh | \ha[m ~_gb_ p_gljZevghc g_j\gh
lzd \uau\Zlv i_j_\ha[m ~_gb_ g_j\ki& kibkb kbfiZlbg_kdhc bgg_j\Zpbb ijb\h~]

N
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d bo m]Jg_I|_gbx b ih\ur_gbx IllggibkZ qpbéb_dZ< i_g_gb iml_f ]Jb”jhebazZz keh gu
qg_®hc bgg_j\Zpbb \ j_amevizZzelmgh Jwmph\ Zfbrghc klyab g_Zdlb\guc iZj _dhd
\Z_ky ihjhaghklv khkm”h\ khimxlu jZjk hfjZzamxlky \ Zdlb\gu_ dhfihg_glu \Ze:
ky hkeZ[ey_Ilky jzZ[hlZ k_j*pZlkyhdph ~_dhdkb[Z 1j_~b~ mbkbkke_"h\Zmbgzguo
\ygh_ ~Z\e_gb_ gZkIlmizZ_I| rhd beb dhkbezZazeb@qglh \Zev”_dhdkb[ fhsgh b k_e_«
K [bheh]lbq_kdhc lhqgdb aj_gby kebgym[Hjpzal PH=_kIl_kI\_gguo mkeh\byo b 1
ebgzlv nbabheh]bg_kdmx b iZlheh]bqgjkamghfh&ég h[ezZz"Z_| gbadbf ihl_gpbzZehf
Ntbheh]bg_kdZy [hev bf__I| aghlhd_gWPHZ"ZAilh \j_fy dzd ijhyijaypbAh\hkZz
ghlh azZsblgh]h f_ozZgbafz HgZ kb]g&kbabgm Ibh h[ _a[heb\Zxs__ ~ ckl\b_ \ kj.
N _cRibyo ih\j_Zxsbo Z]_glh\ h[ m _g\hgh k h[uggufb g_kI_jhh{mglofih\hk
gbdbo ih\j "~ gbyo b h jZaV\béhjilqiZk iZebl _evgufb ij iZjZIZf® >< gZklhys
dbo ijhp_kkh\ \ ldZgyo I1Zlheh]lbq_Xkjd2y ifhiedhdRkbJhkkbb b Mdjedpgab
bf__I ~_az~Zilb\gh_ b iZlh]_ggh_ agZ4h\Zplgucddy iZjzl b ijbf_gy_Iky "edZg_eh\
hj]JZzgbafz HgZ \uaulZ_I jZkkljhcklI\h inn gtdpebchi_jZpbhgguo>[he@o
PGK @ P _ev gZrbo bkke_ "M\ dbkbalzZgb
Ilhjh] \hkijbylby [heb m \k_oo bullglh_kdcwnn_dIib\gbhkd [_ahiZzkghklb ijb
ijb[ebabl_evgh h"bgZdh\uc ghgiklph] i_g_gbiyZj _dhdikzbpZ “b\higuo
fhkb rbjhdh \Zjvbjm_I ~Z" _ kjkt®bij_~ JZ[hlZ \uihegyeZkv gZ dzZh_"j_ \
I_ e_c h~rgh]h \b”"Z gZ wlh fhljml ihjbg¥jghd_"bpbgwhklZgkdh]lh ]hEjpkl
lhevdh \g_rgb_ \ha”_ckl\bybbhmZzemg\ g@h]lh mgb\ _jkbbflZ : ;ZcIimjkugh\Zz
gu_ hkh[_gghklb “b\klgh@h ]Jh~am \ jZzfdZo ]jZglh\h]h nbgZgkbjh\Z¢
Kbevgufb [heyfb khijh\hy'Zafhk FHG JD=_fZheh]bg_kdb_ bkke_"h\Zgby ijh
e\Zgby dhkkgtklZz\ghc kbkl_fu m kh\lZdhebkv gZ dzZn_»j_ \_l cihgZhghbgu
hijzlb\gu_ \f_rzl_evklI\Z jZaebglguoDedHbqg_kdmx qgZklv ijh\hAbkehbgZjghc
eh]lbc debbd_ mgb\_jkbhdzkh[zadz ijoz"
< f_"bpbg_ ijb mdZazZgguo iZlhed]b¥esbgkkiguf \eZ”_evVpPklZgZy
i_rgh ijbf_gyxlky ij_iZjZlu ]jmilu g_k & p_evx hij_~_e_gbryn_dlb\ghklb
jhbduo ijhib\h\hkiZebl_evguo kjijpkl\g_gbSDUHFR[kB[Zd ijbjmpby_k
Gl<K dhlhju_ h[ezZ~Zxlvdh ih®h dbaf_rzZl_evkldZb hjlhi_"~bqg_kflo\aZz
\hkZebl _evguf gh b h[_a[heb\Zxsbf gbyhhueh Kbhh\Zgh hiulgu Jjmiiu "b
ihgb Zxsbf ~_ckl\b_f Bf_gah bafev \hlguo e_lih ijbgpbim ZgZeh]\Wl @b

Ibq_kdh]h b Zglbibj _lbg_kdh]h ~_cklgayf ]jrmjimdiuQ [ueb ihdZaZgu hi_jZpbb
GI<K ijbgz~e_'bl d gzZb[he__ bkihefydbéuldZg ¢ dmibjh\Zgb_ o\hkhh\ di
e_dzjkI\zZf ihkdhevdm [hevx b ih\uZggb _mr_c [e_nZjhieZklbdZ dzklj:
| fi_jzImju khijh\h'N&x fgh]b_ @2 h\Zjb]bkl_jhwdlhfby Kh{zdzf i_j\

gby GIl<K lhjfhayl Z]j_]Zpbx Ijhf[hlpmiihtazZ gZkzZ ~h hi_\pibeb \ginl
bf xI keZ[uc bffmgh” _ij kkb\guc wfur_dlghf_~e_ggh b ]Jem[hdh \ $SWI¥pm
LzZzd _ g_h[oh”bfh hif_Iblv g_ki_pbnbRgh&bgzZklZzl \ ~ha_ f] d] fZkku 1_eZz
ijhib\h\hkiZzebl_evgh]h ~_ckl\by lZhke dAd"ha_ fl] d] \ 1_6ggbh h[s_
\ebyxl gz \hkiZebl_evguc ijhp_kk ijgxgwplhcko_f_ <IlhjzZzy ]1jm@z [ueZ
ijhbloh™~_gby knhjfbjh\ZgZz KEgZeh]lbqgufb iZlheh]byfb
< gZklhys\j_fy \' \_I_jbgZjbb bf__hi_jZlb\gh]lh \f_rZl_evkk\W[zZdgZae® Z
kyg agZgbigeci_ j q g¥gZéwhm»sbo eb “bdehn_gZldbyh h[s_ijbgylhlco f_
ij_iZjZlh\ij_~"gZagZqg_ggub jZelyb hij Hi jZpbb ijhoh~beb iezZgh\u_ @b\hligu_
i_"bg_kdbo iZlhet]ibic jZIb\guo kZ_  hiulghc ]jmii@ [ueb k hjlhi_~bq_kdbfb
I_evklVih kjz\g_gb¥dgZev]_Ibdzdikhhev iZlheh]byfb i_j_edfikl_c \u\bob
amfufb \ f_~bpbg_ q_eh@dz > mrb[u kbgh\blu hkl_hZjljblu [ZKh
< ihkeg  ~ _kylbe Ib fbgdhc dzf ]limiiu \' 1 _q_gb_ Ng_c \\ljbbeb \gm
jughd \_| _jbgZjguo ij_izZjZIh\ [ueb aZfiors qgbSDUHFR [\h& _ fl] d] fzké&d 2
iylv jZaebqguo k_e_dlb\guo ij_iZjZIHZdPH=gZaZgZqZeb aZf_klbl_eilhgidx b kbf
g_k jhbrgu_ ijhlibWiebl_evgu_idj_ Ibgq_kdmx |I_jZi®xI\_jlZy hiulgZy 1@miiZ
jZlu Gl<l ]Jjmiiu dhdkb[hY_jZdhdkb] k ZgZe@qdhc hjlhi_~bg_kdhc iZlheh]b_«
ILURFRI[LE PDYDFRJ[LE kh[Z& _qdb "bdehnhdZgdzljbiyh h[s_ijb
WREHQDFR[LE bFR.PLFRJ[LE >Zgglihh&ko _f_
ij_iZjZlu mki_rgh bkihevamxlky aZ jm[ Hhsb_ nbabheh]bq_kdb_ imbapkdd
\ | jbgZjgufb debgbpbklZfb ~ey e ghiglbguob Jjmihp_gb\Zebkv ijddy"  gbb
jmjbg_kdbo iZlheh]bc b hjlho_dhe_kdbk_]h dmjkZ |_jZibdbqBEBXY_"~_gby iZ
\Zgbc “b\hlguo & jZ1Zbq_j_a kmlidb ihllhaZ\ _jr _gby \dex
JDUHFR[\WEy_lky dhdkb[hf \lhjgdh Zjl_jbZevgh_ ~Z\e_gb_ qgZklhim k_j"
ihdhe_gby]h Ilhjlh\h_ Zgghal,1$67%$7 khfZs_gbc qgZklhim ~uozZgby b I_fi_jZInm
AgZkIZIWIh i_j\uc ij_iZjZl ba dhdkb[hleiZ Debgbqg_kdb_ bkke_~h\Zgby “b\higt
j_d_jZevgh]lh \\_~ _gby ijhba\_"~_gghkho keybyo hiulh\ ijh\h~beb f almZkfv\b
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ghc hpbgdjb wlihf mgblul\Zeb mgkhZd Zf>ey ]JfZlheh]bq okddZebam\ Ikl
Ibg_kdb_ ~Zggu_ ij_"hklz\ey~rfev Yedfuo kh[Z[dZebi_jbn_jbqg rkd djh\v \
pzZfb ljb ijh\_~ gbb debgbqg_kdh]hglkihdjZzhiulZz q_j a "gy e_q_gby b gq_j_
hpgb\Zeb ]Z[bImk hdjZzkdm kebabkluo &pB&kg_€flh\ZdbbhihdzZazl_cjinb ]_

khkhygb_ dh'b b __ ijhba\h”"guo qzZdlelmibfh gbkeh wjbljhpblh\ b e_cdhpblh\
g_bilmkdzZzgby b *"_n_dZpbb j_Zdpbx dHE]ZZam KHW_ameviZlu ]_fZlheh]bqg_kdbc
"bl_eb 4 l1Zzd" _ j_amevlZlu ZmkbikevirhpBEhmbckh[Zd hiulguo Jjimit
iZevZpbb j_dlZzevghc |_jfhf_Iljbb klZze&_gu \ |Z[ebp_

LZ[ebpZ <ebyghSDUHFR[LEZ gZ ]_fZlheh]bq_kdb_ ihdZaZl_eb m kh[Zd ijb ie
hi_jzlb\guo \f_rzZl_evklI\Zo b hjlhi_~bg_kdbo [he_agyo kh[zZd i

IhdZzazl_ | Nbat GZqZeh hi Q j a q7 Q ja ~
ehlbq_k@dZeZgh\u | hjlhi_~ |iezZzgh\u | hjlhi_~ | ieZgh\u | hjlhi_~
y ghjfZ | hi jzpbb |y hi jZpbb |y hi jZpbb |y

Wijbljhpbl
0 e o i
E _cdhpblyp “ “ “ “ “ “
0 e O e
KHW [ ff g “ “ “ “ “ “
= fh]eh[bg “ “ “ “ “ “
i)

[

whabghnheu “
[Zahn beu 13 13 13 13 " "
G cljhnbeu
fb_ehpbly
Xgu_ 13 13
ize hqdh 13 13 13 13 13 13
yr_jgu_
k_]f_glh " “ 13 “ 13 13
yr_jgu_
Ebfnhpbll] “ " “ " "
thhpblu 13 13 13 13 13

:gZebabjmy ~Zggu_ ijb\_* gglu_ \elAh qlh k\b”_ | evkl\m_lizZeblhlkvguo
p_ fu \b~bf qlh ihdzZazZl_eb h[s_]hipggZ&kasd fur_qghc IdZgb

djh\b \ ]Jjmii_ “b\hlgulhik Yhg_kdbfb [h Kp_evx \uyleygbthafh gh]lh Ip\]Z

e_gyfb k\b”_I_evkl\mxI|l h ijhl_dZgbhghitwvk_cklBy bkiulm_fh]h ij_iZjzlZ gZ k_j

e gby AN _gh khkm2rbkimx kbkl_fm ‘iphhhdbe b
g_agZgbl_evgZpy gbkewjbjlhpb dZfbheh]lbg_kdh_ bkke_"heXghwvlhirh

Ih\ “ ijb ghjf_ mjh\_gJvfh] kh[zZzd hiulguo ]jrhii_j\hc bgt_daBb f

elfbgz “ ijb ghjf_ 1% g_j_a pzkz ihke_ \\_~_gby

\hkiZze_ggZy j_z#ddhyhklv hk_"ZdbyiZjZzIZ ijh\h”*"beb we_dljhdZj*bh]jZnbx b
wjbjhpblhW\_ebqg_gz ~tif q ijb ghjf_ iheamy kZ]]blZevgu_ hI\_~_gby@ >
ff g e _dhpblha \_jogyy 1ljZgbpZ cKRb_ SDUHFRI[LEZ gZ ihdZazZl_eb k_j~_
! ijb ghjf_ o] eHIf_gZ_Iky~_y_evghklb kh[Zzd k hjlhi_~bg_kdbfb aZzZJl
whabghnbeby_®oljhnthbes khkM\blhf y”*jz\zZgbyfb ij_"~klZ\e_gZ \ IZ[ebp_

LZ[ebpZlhdZaZzl_&klZg~ZjldhhI\_~ gy WD= m kh[Zd
khjlhi_~"bg_kdbfb [he_agyfb i

lhdzazl_eb Ghifz imiiz <j_fy gZ[ex™_¢

klZg~Zjlghhti\_~_gb J =) "he q.d gz kml{ gz kmldl
Bgl_j\Ze ) hiul . “ “
5+5 k_d L hiul “ “
QZklIhiZ k_j~_qguo ) hiul ) - -
KhdjZs gbc k_d L hiul - -

H “ 1hIUI “ ‘ ‘
RbjbgZ am[pZ J k| Thiul " m
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Dhfie d#66 k_d “ ’T}'ifjll “ - -
Bgl_j\ze4 k_d “ ,T1Iil:,lll “ - -
Bgl_j\za L k_d “ e “ : :
Kbklhebqg_ kdbc “ ,hiul « ‘ ‘
ihdZazZl _ev ,L,hiul ‘ ‘
<ukhlz am[pz J ff « ’m'iﬂll “ ; -
<ukhlz amfpZf “ ,T1Iiltjjll “ m m
>h ijh\_~ gdyg _gby \ hiullgmoeiZzo wnn_dl_ ijbf_ g qilZj dhdkb[y\ey Iky

j_amevlZlu ihdzZazlklezg*djlghlh I\_ij_7~ihqlbl_evguith KkjzZ\g_gbx ketbd

gby m kh[Zd [Z[ebpZg_fi\kKdjklZz\beb lg&dhf gzZljbBkke_"h\Zgby ih ijbf_g_gbx

I_j\Ze &5 “ k_d qgzZklhlz k_j»ghduo f_"bpbgkdbo h[_a[heb\ZZjZbo ij_

khjZzs_gbc “ khdjZs_gbc \ k_dmign™ \vbB_1_jbgZjbb ~“he gh jZkkfZljb\ZIvky ¢

jbgz am[pzZz J hl “ k_d dhfiedd®d Z8B61_jgzlb\Zz Z dzd h[ydBbkgevgh_ ~h
“ k_d bgl_j\Ze 3 * k_d baob_ d j_Jezf_glbjh\Zgguf ko_hxfbdbz]g

I_j\Ze 4L “ k_d kbklhebqg dkdbd IhjzZibb

aZl_evy h ~h \ukhlzZ am[pZ J “ ff

\ukhlZz am[pZz 5 “ Mfhe jZ\_g Ebl_jzZImjZz

liz"mkz Gz b N gv gZlekh[ZHdbc m Q_j\ydh\ > D L_j_ah\z f:z&h NZj

hiulguoljmii ihdzazl &bzg”~Zjlgh]lh_hl eh]lby k j_p_ilntjhc Dhehk &

Ngbw ij_ M ezZphjfu K_jA _gqguc jbgimkb

kRuc Br_fbg_kdbo gZjmr_gbc g_|I Lbfhn__\ K < Khe~zZlh\ | : ;hev
>ey ih~I\_j"~_gby \hkijhba\h~bfhkKhj_b ggu_ ihgylby h fHeilkd\&__ |

Ahkh\ _jghklb j _amevIiZIlh\ ihemq_ggujdgijbd LM K

ke~h\zZgbb ijbf_gyeb f_Ilh”u \ZjbZpbhgghc2VERUQH 11 &PHHELHRBG -3

klZbklbdb baeh _ggu_ \jZ[h@&o 1DVK 06 3HUJDYWGHD® )OXSLUWLQH

Wdki_jbf_glZevgu_ bkke_"h\ZghbyQ RQ RBR&ER QG DFWADID O IJHWWY DV DQ
ggbx \ebyglpPUHFR[LEdZq_kI\_ ZgZledew$ DQWDJIRQLVW *HQHUDO 3KDUPD
] _abjmxs_]h ij_izjzlz Ney kh[z& k
objmjlbg_kdhc iZlheh]b_c ihdZzaZeb qglh "h®AULP $ /DXUHQW $ 60ODWHU 0(
f] d]\\_~zggZzZyZz qgzZkZ ~h hi_jZpbb4lbD® - &BRVERPV 6/ +XEEDUG 5&
l_g_gb_ "g_c \ ihke_hi_jZpbhggu&SR®UBBDFRNLQHWLF VWXG\ RI LQWUD
hddu\Zeh \ujZ' _ggh_ h[_a[heb\Zxs__SDUHFR[LE VRGLXP LQ QRUPDO VXEM
\b_ &OLQLFDO 3KDURDFRORJ\

Lzdbf h[jZzahjbfig_gb_ f_~bpbgkdh]h 6WUHHWHU $- 6WDKOH 3/ +ROO
ij 1ZjZI1ZSDUHFRKH[ZdZijb |_jZibb[adaZ FKDUG -) 7DNDFV $5 SKDUPDFRNL
e\Zgbc hihjg\b]zl_evghlh ZiizjydZ b ELRDYDLODELOLW\ RIEWRBALKW IEFRIW HU XQ
g_kI\_h[_a[helEZy~ h b ihke_ hi_jZpbBIWDEROLVP DQG '"'BWVSRVLWLRQ
ihdzazemh\e_I\hjbl_evgu_ j_ameviZliu Ijb7DOOH\ -- %URZQ '/ &OMNRHU -6
\gmljbfur_qghf \\_* _SP0bHFR)jLEha_0- .REROGW &0 ODVIHUUHU JHBWUNLQ
f] d] fZzkku |1_ezZ ki]lZddpZ &h dmjitdz 56 6KDIIHU $) =KDQJ << =ZHLIHO %6
gb_ ~hhi_jEgbuo b ihke_hi_jZpbhgguo [h > OHWK\®KHQ\OLVR[THEHREQ H
e_c :1zd _ gZ[ex"Zeb debwhrg_IddmxVXOIRIQ@@H YDOGHFR[LE D SRWHQW DQ
ghkI$DUHFRIJLEI _jZzibb hjlhi_~bg_kdb&LELWRU RIRRYQDO RI OHGLFLQDO &KH
lheh]bd[e_]Jg_gb_ [heb mf_gvriZgb_ Wk
gby memqgr_gb_ ih”\b'ghklb umklz\Z ih 7]VFKHQWNH 70 'H 99U\ - 7HUOL
gb_ mjh\gy gtdkdb kh[Zdb b ij_"mij "~HOLHV ++ /DQJH & 6WUDVVEXUJHU :
NZegy_cr_c M 1 9 _jZpbb kmklz\ghhh ojR€<¥E - G6FKQHLGHU - %XVFKPDQQ +
ehbl_evgZy “bgzZfbdZ hif_qZedz&¥_b \-IhDKQHO 8 LRAKMGHU 7TDSHQWDGRO
eyo h[s_]h ZgZebaZzZ 4djnhb]jDnbg_ kdiK\GURFKORULGH BQDRUEMVMLHFFR$SWRU D.
bke_"h\Zgb_ kh[zZzd ihdZaZeh qglh g_QRYmMmGYHQ DOLQH UHXSWDNH LQKLELWEF
ijhlib\h\hkiZzebl_evguc ij_izZjzl iJj_hdhé&k
g_ \uaulZ | Ihdkbg_kdh]h ~_ ckl\by k_j» qPHtGXOD 66 %YHUR / 6FKHUHI
furpu 1Zd dzd \k_ ihdZazZl_eb gZ ijhlIyNHdbWLQ . 2XWFRPH UHSRUWLQ
hiulZz gZoh”~ylky \ ij_~_eZo \ZjbzglZz ¢hSRIQVRUHG WULD@VIROD IREHDSKXWKW 1HZ

< klyab k emqrbf ijhnbe_f [_ahiZkgh&XDQG -RXUQDO RIGOHGLFLQH
ijb khihklz\bfeafq_[ghfhlh_a[heb\Zxs_f
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*LHUVH -. =KDQJ < +RRG :) :DOMOOH\ -- %URZQ '/ &DUWHU -6
0& 7ULJJ -6 0OD]LDV] 7- .REROGWO0&0 . REROBMWD&0 ODVIHUUHU -/ 3HUNLQ
-/ =ZHLIHO %6 ODVIHUUHU -/ ,VDNVYROKIXIHBHKEBAUIW< =ZHLIHO %6 6HLE
9DOGHFR[LE DVVHVVPHQW RI F\FORR[\JHQG DWH K\®KHQ\OLVR[DER O
SRWHQF\ DQG VHOHFWLYLW\ -RXEBEGQRDHQ@HVKDBRDPRGRI\ YDOGHFRI[LE
DQG ([SHULPHQWDO 7KEHUDSHXWLPAWMHOHFWLYH LOQKLELWRQDRI RIZOHGLFLC
'"HUHQGRUI + /HVNR /- &KDERHMKHRLBWERW DO

3KDUPDFRNLQHWLF 3KDUPDFRG\QDPLF 7ARBKMQWHHLT 'H 9U\ - 7HUOL
GUXJ UHVHDUFK DQG GHYHORSPHOMQQL&VLO+ 3 KDWPDRROXUJHU : +DXUD
& + .ROE - 6FKQHLGHU - %XVFKPDQQ +

*LRIW 0 6DFFRPDQQL * 'HOD&KDWHO®R 8 JULGHULFKWDS$SHQWDGRO
ODQHUD & /DY\ (BKDUPDFRNLQHWIGWRHAKORULGH BQDRUEMVMLHFR$SWRU D.
LOQWUDYHQRXV DQG LQWUDPXVFX@MRW BOUHEBRDIIEQHQUKKNBWWKMH LQKLELWHF
%HDIJOHWHULQDU\ -RXUQDO &

. XNDQLFK % &RKHQ 5/ 9HGXOD 66 &FHKHRIHU 5: 'LFNHUVI
SKDUPDFRNLQHWLFV RI RUDO JDEDSHQW2LQNERPHJ HWHKRXDWLVGER QQYRUBGX YV
GRJV WHWU\ -RXKQDO WULDOV RI JDEDSBEMQ XVRU IRHE (QJO

/[iLQH] O0- 3DVFXDO - 3DVRXDQD®ORI OH®&LFLQ@H
6DQWRQMD -0 3RQ] $ 6DRIL.@WPP BIWH *LHUVH -. =KDQJ < +RRG :) :DON
LQ WKH SURSK\ODFWLF WUHDWPHQWJIRI-&00D/[WBIVW] RKHD.RERIKHGW &0 0XK
+HDGDFK& * =ZHLI%® ODVIHUUHU -/ ,VDNVRQ 3& 6

*LRUJL 0 6DFFRPDQQL * 'HO &DOCGRIFR[LE DVVHVVPHQW RI F\FO
ODQHUD & /DY\ (3SKDUPDFRHWLFVSRYHQF\ DQG VHOHFWLYLW\ -RXUQDC
LOQOWUDYHQRXV DQG LQWUDPXVFX®MEG $ P HUARPH @ W DO KHBOMISHXWLFV
%HDJOHYV 9HWHULQDU\ -RXUQDMHUHQGRUI + /HVNR /- &KDLNLQ

M WYMO SKDUPDFRNLQHWLF BKPUPREBRH®\IQDI L

KuajZgp_\ | Bhklu_ kihkh[uGUXJ UHVHDUFK DQG GHYHORSPHQW -
\ugbke gby hkgh\l\guo klZlbklbg_kdbo \_ebdgbg =+
KhpbZebklbg_kdh_a_ jgh\h_zohaytkl\h *LRUJL 0 O6DFFRPDQQL * 'HO &

+ K * ODQHUD & /DY\ (BKDUPDFRNLQHWLFV

Mj[Zo < KIZIbklbg_kdb_f ITh"UuQWUDYHQRXV DQG LQWUDPXVFXODU ¢

[bheh]bg_kdbo b f_~bpbgkdbo bkke %HZFOHWWHULQDU\ -RXUQDO

F F_“bpbgz * K XNDQLFK % &RKHQ 5/
3KDUPDFRNLQHWLFV RI RUDO JDEDSHC
S5HIHUHQFHV GRJV 9HWULQDU\&RXUQDO
&KHUY\DNRY '. 7HUH]JRWR $ 1 )DUBRQH] 0- 3DVFXDO - 3DVFXDC
OR.\D V UH]HIW XRRRV 6 6DQWRQMD -0 3RQ] $ 6DTROLGPY BW H

7TLPRIHHY 6 % 6ROGDOWRRYHLY WD SURSK\ODFWLF WUHDWPHQW |
PHQQ\H SRQ\DWL\D R ORNONYD+HDGDFKH®& *
9HWHULQDUND 58 6 *LRUJL 0 G6DFFRPDQQL * 'HO &
2VERUQH 11 &D]JHYLHLOOHORQHRPRG&-3/DY\ (3KDUPDFRNLQHWLFV
1DVK 06 3HUJDOWHD® )OXSLUWLOGWWDYHQRXY DQG LQWUDPXVFXODU ¢

QRQRSLRLG FHQWUDOO\ DFWLQJ %HIDI@HWLF  DOFHMAH DL\Q DD\ -RXUQTE
10'$ DQWDJRQLVW *HQHUDO 3KDUPDMRWRMO
& 6\]JUDQFHY 3, 3URFW\H VS

.DULP $ /DXUHQW $ 6ODWHVU\RKYOMWYPRY Q\K VWDWLVWLFHVNLK
4LDQ - &WBRVERPV 6/ +XEEDUG 5& RFLDO®LVWLFKHVNRH JHUQRY¥BH KR]\D
SKDUPDFRNLQHWLF VWXG\ RI LQWUDPXVFXODU L P
SDUHFR[LE VRGLXP LQ QRUPDO VXEMHFUEWDK -RX8QDEWMRWLVWLFKHVNLH

&OLQLFDO 3KDURDFRORJ\ ELRORJLFKHVNLK , PHGLFLQVNLK
6WUHHWHU $- 6WDK® HO0/3/0 GHHRZOL.G D Q D+ \Y
BULWFKDUG -) 7DNDFV $5 SKDUPDFRNLQHWLFV

DQG ELRDYDLODELOLW\ RI WRSLUDPDWH LQ WKH EHDJOH GRJ
'UXJ OHWDEROLVP DQG&LVSRVLWLRQ

K\_~ gby h[ Z\IhjZo
BkfZlmeh\Z =mev'boZg &Ze]ZZhbkljZgl dZn_"ju\_| _jbgZjghc f _~bpbgu

nZdmevl_1Z \_|_jbgZjbb b |_ogheh]bb “b\highVh~kI\Z DhklZgZckdh]h JhkmA:
mgb\_jkbl_bZ gb : ;Zclmjkugh'e HP D U@/ D O J DADRWXNVD
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DmevfzZ]Zf[_lh\ ?jeZg K_jbd[Zf2bkljZgl dZn_"ju\_I_jbgZjghc f_~bpbgu
nZdmevl_I1Z \_l_jbgZjbb b 1_ogheh]bb “b\hlgh\h”"kiI\Z DhklZgZckdh]h Jhkm?":
mgb\_jkbl_bA gb : ;Zclmjkugh'\z

JuszZgh\zZz JZmrZg Fbjzg[Zz_tdgfH bzl \_I_jpopilo 9gZmd Ahpdzgl_Mju
< | jbgZjghc fpbou nZdmevl_IZz \_|I _jbgzZjbb b I_ogheh]bb "b\high\h"
DhklzgzZckdHAhkm~ZjkI\_ggh]h mgb\_jkbl_IZ bf_gb : ;Zclenjkugh\Zz H
PDLDXVKDOQ #PDLO UX

Dmezdh\z Ex[h\v Kl_izghdgg”~b”~zZl \_bgZjguo gZrlkdp_gldZn_"ju
< | jbgZjghc f_~"bpbgu nZdmevl_I1Zz \_|I _jbgzZjbb b I_ogheh]bb “b\hligh
DhklzgzZckidhhkm”ZjkI\_ggh]lh mgb\_jkbl_IZ bf_gb : ;Z4clamjkugh\Zz

BkfZlmeh\Z =mev ' boZg LZe]ZbMgRugh\ Zlug®Z hklZzgZc fefd_Iled
mgb\_kbl_tegel _jbgZjbyg_ "ZgmZjeZj |l _ogheh]byku nZdmevl_Il+ ® |” plpdgj2 u
dzZn_"jZkugfz]lbkljzglul_e HPDUJWDOJDWRYQD#OLVW UX

Dmevfz]zZf[_Ih\ ?jezg K_jbdfz2\dagjkugh\ Zlug®Z hklZzgzc f_fe_d_Illed
mgb\_kHbge<_1|_jbgZjbyg_ "ZgmZjeZj |l _ogheh]byku nZdmevl_Il+ ®f |~ blpdgj2 u
dZn_"jZkugfZ]bkljzZglul_e

JuszZgh\zZ JZmrZg FbjzZg[Z_\gZclidkugh\ Zlug®Z "hklzgzc f_fe_d_II-d
mgb\_kbl_tegel_jbgZjby¥g_ "ZgmZjeZj | _ogheh]bywd nzdm_jbgzjeu "bpbgZz
dZn_"jZkugu¥d "hp_dl e HP DLW XVKDQ #PDLO UX

Dmzdh\z Ex[h\v Kl_izZzgh\gzZzZcldkugh\ Zlug®Z "hklzgzc f_fe_d_Il-d
mgb\_kbl_tegel_jbgZjbyg_ "ZgmZj I_ogheh]byku nZdmevl_Il \_1©fbdBpegZ
dZn_"jZkugu¥d "hp_dl e

,VPDIJXORYD *XO]KLKDQODUBWHIW RKGD ' HSDUWPHQW RI 9HWHULQDU\
IHWHULQDU\ DQG /LYHVWRFN 7HFKQRORI\$% BNVWOWDIQ B YW DWHOSRDYEBUVLW
JWDOJDWRYQD#OLVW UX

. XOPDJDPEHWRY <HUODQOBNWIHE RIHYHWK ULQDU\ OHGLFLQH )DFXOW\
9HWHULQDU\ DQG /LYHVWRFN 7HFKQ R ORS \%. RMWOM QB W DWHIOS QLY HU VL W\

5\WVFKDQRYD 5DXVKDQ ORDDGEGHWID RI 9IHWHULQDU\ 6FLHQFHV $V\
9HWHULQDU\ OHGLFLQH )DFXOW\ RI 9HWHULQDU\ DQG /LYHVWRFN 7H
$ %DLWXUV\QRY WHOHPDLWDXVKDQ #PDLO UX

. XODRRXERO6MWHSDQRIMD®GLGDWH RI 9HWHULQDU\ 6FLHQFHV $VVRFLD!
OHGLFLQH )DFXOW\ Rl 9HWHULQDU\ DQG /LYHVWRF IR I$ HFKIQRORV\Q.RY WD

M>D

HIJ?>?E?GB? ;:DL?JBPB>GHC :DLB<GHKLB FHXS?
>?ABGNBPBIJMXS?C DHFIHABPBB ONHJFWL2 G: HKGH<?
"EV>?=B>HKH>?J@:SBO KH?>BG?GBC

Fujaz[_dh\ ;@ ~ \ g ijhn_kkhj dzn\ AjubgZjghZzgblZjghc wdkiapb
]blb_gbZazbkdZpbhgZevdjZjgucmgb\_jkbl_|

LZ]Z \ H+£"™\g Ahp_gl dzZn\ AjujbgZjgkhzgblZjghec wdkiapyb ]Jb]lb_gu
DZazbkdZpbhgZewg]jZjgcmgb\_jkbl_I

;ZjZoh\ ; £d\ g kij _ih~zZ\l _ev dZn_Ajd _jbgZjgkhzgblZjghc wdlkdiapb
]blb_gbZazbkdZpbhgZgcZzZ]ljZjgcmgb\_jkbl |

;Zluj[_dh\ . G+ d\ g azZ\ dzZn_YjhcjbgzZjghc kzZgblzjbhklzgZzbkd
JhkmA2rZjkINuggngb\_jkbl_I bf ;ZcIlmjkugh\z

Lzg[Z_\Z =~hdlhjzglDZazbkdZpbhgZewag]jZzjgcmgb\_jkbl_I

< klzlv_ ijb\_~_gu j_amevligke_bh\zZgby [ZdI_jbpb~rghc ZdlIb\ghklb dhfihat
©Nhjfwl2 gZ hkgh\_ Zev”_]b~hkh”~_j Zsbo kh_"bg_gbc MklzZgh\e_gh glh
dhfihabpby h[ez~Z_| [he__ \ukhdhc [ZdI_jbpb~rghc ZdIb\ghKl&R ® BN Q U HQ K
ih kjzZ\g_gbx k ij_iZjZlhf nhjf2&€lggzZihdZzazZ|_glbfbdjh[lycZzdib\ghlldhfihabpbhb
nhjfZzev”® _1b”~"Z wlhgby W>L: \ jZaebqguo khqg_lZgbyo gZ xddguqgmiZaZk hegod m
Zglbfbdjh[lgczdlb\ghkldhfihabpbb nhjfZebgZz wlhgby b b W>L: \ jZaebgguo khq_
ahehlbkluc klZnbehdhdd Jl Lzd" _ ihdZazgzdl_[bpb~rgzy ZdIb\ghklv
N _abgnbpbjmxsbo ij_izjzlh\ ih f_Ih"m ~“bnnimbaobg\ gbZj[Zdl_jbpb~rghc ZdIb\ghklt
N _abgnbpbjmxigbbzjzlh\ ih f_Ih*m Dmebdh\kddbhh ijh\_~_gguo [ZdIl_jbheh]bqg_kdl
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bkke ~h\Zgbc ihdZaZe jZaebqggmx\ukb\Z fhklb dbr_qghc iZehgdb b ahehlbk

klZnbehdhddz ijb \ha”_ckl\bb gZ gbo ij_izjzZlh\ ©Nhjfwl® b nhjfZebg Ijb
ij_izZjZlu ijbf_gyebkv \ ghc dhgp_gljZpbb Ihkk_fbgmlgh]h \ha”_ckl\by
ij_iZjzZlZ ©Nhjfwl?2 dhebqg_klI\h \u 'b\hgb& k& khklZ\eyeh g_j_a fbgml
ihke _ fobgml Z ihke_ b fbgmlghc wdkihabpbb g_ \u'beh gb h~gh
dbr_qgqghc iZehqdb
Dexq_\u_ keh\@hfihabpby [ZdI_jbpb~rgzy ZdIb\ghklv Zev™_]brhkh~_

kh_~bg_gby

'(),1,7,21%%$&7(5,&,'$/ $&7,9,7< &/($1,1* $1' ',6,1)(&7,1*
&20326,7,2)250(7 $/'(*,'262'(5=+$6&+,+ %$6(' &203281'6

O\U]JDEHNRY 'RBAVRU Rl 9HWHULQDU\ 6FLHQFHVV BQRNVDWMRH[ ORA L DHDW/HL B
K\JLHQH .D)JDWKRQDO DJUDULDQ XQLYHUVLW\

7DJDHY 2'RFWRU RI 9HWHULQDU\ 6FLHQFHV $VVRM.QMMWD BV R4 [HD\PWLRWD \
DQG K\JLHQHQDWLNRKQDO DJUDULDQ XQLYHUVLW\

%DUDNKRY3® '%LQ YHWHULQDU\ VFLHQFHV VHORRUWW HD FH{E B LRID WH.\R
K\JLHQD]DRRWLRQDO DJUDULDQ XQLYHUVLW\

%DW\UEHNREDRQGLGDWH RI YHWHULQDU\ VFLHQFHV KHDG RI 'HSDU\
.RVWDQD\ 6WDW & DSFH.& HBUWB\WW X UV\QR'Y

7DQEDHYD3K$ GRFWRUDQDW]IRXDO DJUDULDQ XQLYHUVLW\

7KHDUWLFOH SUHVHQWY WKH UHVXOWV RI D VWXG\ Rl EDRQHER¥HGDO
RIDOGHK\GH FRQWDLQLQJ FRPSRXQGV ,W LV HVWDEOLVKHG WRWWYWMH V
DIJDLQVW ( &ROL DQG 6W KQIRUPWDEGROSTUHSD IDWLRQ )JLIXUHV JLYHQ D¢
FRPSRVLWLRQ RI IRUPDOGHK\GH HWRQL\D ('7$ LQ YDULRXV FRRELQDWLR
DFWLYLW\ RI WKH FRPSRVLWLRQ RI IRUPDOLQ DQGRQVS$RQWRD SIK\D@ E RIF
DXUHXV VKW $OVR VKRZQ EDFWHULFLGDO DFWLYLW\ RI GLVLQIHFWDQW
VWXG\ RI EDFWHULFLGF® DEWY YEWW RH & HW.KKB RIQDOVNRYRI WKH EDFW
VWXGLHV YREYIHGE GHJUHHV RI VXUYLYDO RI (VFKHULFKLD FROL DQG 6WD
GUXJV )RUPHW DQG IRUPDOLQ 7KXV DOO GUXJV XVHRLQ® WK H[SRV XAR
WR WKH GUXJ )JRUPHW WKH QXPHEHWU (RMRUXUYLQLQJIPERERGIBHWH U
PLQXWHV DQG DIWHU DQG PLQXWHV RI H[SRVXUH GLG QRW VXUYLYH

.H\ ZRUGV FRPSRVLWLRQ EDFWHULFLGDO DFWLYLW\ DOGHK\GH FRQ

"EV>?=B&8?=1A>NHFWE @MUR A:E:EKUA>:G>UUR
HKUEUKUGU;:DL?JBPB>L1LEKB?L1G :GU:M

FujazZ[_dh® ; £\ ¥~ \_IkZgkZjZilZmg_ ]b]b_gZ dZn_"jZkjpgu_kkhju Za@
tellu ©Z]jZje@mgb\_jkbl_1-

LZ]Z_\ H H\ ¥ \_IkZgkZjzZilzmg_ ]b]lb_gZ dZn_"jZkhpale "Za@zellu ©
ZljZje@mgb\_jkbl_1-

;ZjZoh\ ; x\¥d \_lkzZgkZjzZilZzrhig_ ]b]b_gZ dZn_"jZREg@uImruku "Za@
tellu ©Z]jZje@mgb\_jkbl_1-

;Zluj[_dh\  : Gz \¥d \_|_jbgzZjby®ukzgblzZjby dzZn_"jzZkufgu]_jmreke
;Zclgkugh\ Zlug®wZ hkzgzc f_fe_d_Iled mgb\_jkbl_1e

LZg[Z_\Z ="Za@ ellu ©Z]jZje@mgb\_jkbl_le@K'*hdlhjZglu

Fzczxez"Ze” _b@pzfrZkhkueuklZj g_Jeacg”_ " "Zreg@NBEgwldhfihabpbykugu
[Zd] _jbpb~le [_ek _g”eee]eg a_jll_m gwlb  _e je [_jee]l_g fiRappbyggfpg& RO L
"wg_ 6W DXUHEK&hhj]Zgbafr_je@Zluklu [ZdI_jbpb~led [_ek_g™kprflZebg
ij_iZjZluf_g kZeuk¥g"Ze~_ dZc"ZZjh _d_ge* ZgZdIR&fiZev™r_1b" wlhgby W>L:
Tlg 1j | je-©pZfrZklZjruZglbfbdjh[lu [_ek_g~eec]eg @ZdAXyZ k _je»pk _leene
NhjfZev”_]b~ wlhgby M>4: 1 je©pZfrZklZjruZglbfbdjh[lu [_ek_g”~eees]*g Zelug
| 'kl _k klZnbezZdhddJ rlZffugZ *k_je »fk_lee”s > abgn_dphbyexnjzZllZjru-
A"bnnma”u Z]Zjtg_~ Dmebdh\kdbekf_g [Zdl_jbpb~led [e€lle_opjde _leene

;Zdl_jbheh]byea jlI_me | tip° _keg”r  ©ONHIFWlg¢ "nhjfZebg " _abgn_@pbyeu
ij_iZjzZllZjugu er_d 1ZgZku f_g Zelugkl_k klZnbezZdhddIZjfujr_-~e]Jeglk _j-
Lil "jeeee]egkdlIlle ;Zjewij_iZjzZIlZ]j Au dhgp_gljZpbghez2zg”u fbgmlluwo

ONHJFWL?2 ij_iZjZlutu jeg_g d_ xckdhdhehgbyeZju fbgmllZzg d_ceg



<?L?JBG:JBY

fbgmllzg d_c-g Ze 1g_ fogmllZzg d_ceg]le wdkihabprbyZ4yKkugu
[*j"_[+j dhehgbykiu "«
G_Jeafl¥frZj Ghkueukljz [Zd]l_jbpb”@kb_I1_j Zev”~_]b" gthlkewaeéwsklZ]j

>ey ih\ur_gby fhxsbo k\hckI\ ~_abg hjb_glbjh\hgqguo hiulZo j_ih hi
nbpbmxsbo kj_"kI\ [ueh j_jZzgMhlzZlv ~"_e_gbx Zgldhdghc Zdlb\ghklb dhfihabpbb
N _abgnbpbjmxsmx dhfihabpbxgh9Z hdX [ueZ bkiulZgzZz \ jZaebgguo khhlghr_g
nhjfZebgz ih\_joglzdig\ly uo bdhgp_gljZpbyo b wdkihabpbyo LZ[ebpZ
dhfie_dkhh[jZamxsbo \_s_kI\ Ihprey wBa IZ[ebpu \brgh qlh dhfihabpby k
"h[Z\beb A l_jl_glu wlhbc b lhysZy ba fd] nhjfZzebgZz fd] wlhgby b
dhfie_dkhh[jZamxs_ _ \_s_kl\b_g wdp W>L: \ fe "bklbeebjh\ZgghdZ \h”u ih
AbzZfbghl_ljzzp_1ZzI W>U:gbdy_kdhfnaZeZ keZ[dglb[Zdl_jbZevgmx ZdIb\ghklv
nhjfZebgm Ilhwlhfm [ueb bkiulZzgu dhfihabpbb \ ~j

Bamg_gb_ Zglbfbdjh[ghc ZdIb\gthkIlkhRlIghr_gbyo < ke_"mxsbo hiulZo
aZ\bkbfhklb hl dhgp_gljZpbb bo jZkRjipgebdZ khklZ\beZz b fd] wlhgby
wdkatbpbhk \j_f_gbazZz dhlhjh_ fhlml ih]Jbf fd] W>L: b fd] glbe fe ~bk
gmlv dZ_jbb beb \j_f_ggh ihl_jyIv ybaehh\Zgghc \h~u Jhkl dbr_qghc iZehqgdhb
|_eghklv bf__1 h]ljhfgh_ ijZdlbggkdhdhagBZpbb ij_iZjZlh\ hI\_Khkli
gb_ | dbaf_gzggumkeh\by hdjm Zxs_ggh khklZ\be Dhfihabpby ij_izZjzIl
kj_"u dhglzdl k gh\ufb g_ba\ nigdetbhgZz wlhgby b W>L: \ khhighr_g
\_s_kI\zZfb fbgbeb ]_g_Ibdm fbdjh[h\ ?keb fd] fe h[eZ"ZeZ _s_ [hébfbbdc Zg
jZgvr_ hgb Jueb gm\kl\bl _evgu d gjhghhguZdlib\ghklvx 7~ey dbr_qghc iZehqd
[Zd_jbpbgyuf kj_"kINZf Ih  k_]h~gy kiwkb\beZ < |Ih “_ \jy fih\ur_gb_
fbdjhhjl]Zgbafu ijbbep j_adh \ujzZ _ggm’x_evgh]h \_kZ wlhgby ~h fad_fel ijb dhg
j_abkl_glghklwI\khkI\_ggh~h kbo ihjjZpbb nhjfZebgZz fd] fe ihdZh&eZ gZzZb
ba\_klgu_ dhgklZglu bo mklhcgbYmob Zglbfbdjh[gmbb\dghdklv ijZdlbqg_kdb
kh\izrzxl k j_Zevgh kms_kI¥mxs@fb iheghklvx ih”"Z\eyy jhkl fbdjh[h\

LZ[ebpZ :glbfbdjh[gZy Zdlb\ghklv dhfihabpbb nhjfZev/ ghly” 2V xllh\
jZaebgguo khqg_lZgbyo gZ dbr_ggmx iZehqgdm

Dhfihabpby H[sZy Dhah AgZq_gb_
ij_iZjZlh\ dhgp_gljZpbly fbdjhhjl]Zzgbafh\ [\_jhylghklb
fd] fe ij_iZjZlh\ \ hl dhgljhey J
fd] fe dhah
dhehghbc
F P
NhjfZebg
wlhgbc ) J
W>L:
NhjfZebg
wlhgbc ) J
W>L:
NhjfZebg
WLHGBC " J
W>L:
NhjfZebg
WLHGBC
W>L:
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J_ameviZlu hiulh\ ih bamqgflmbx Zglb fd] fe iheghklvx ih~Z\e_g jhkl
jh[ghc Zdlb\ghklb nhjfZebgZ wlhgbyah@tlbklih]h klZnbehdhddz
bo khq_lZgbc gZ dmevimjm ahehlbklh]lLZdEhb[jZahf ijh\_" _Ldpvul Rk
ehdhddz ij_~klz\e_gu \ |Z[ebp_ lzgby ih hij_~_e_gbx Zglbfbdjh[ghc Zdlb
Ba ~“Zgguo IZ[ebpu ke “mih qghkdbfd dbr_gqghc iZehgqd_ klZnbehdhddz
alpby wlbo ij_izZjzlh\ \ khhlghr_fgbyoitethjpbc 1j_o ij_iZjzZIh\ ihdZaZeb gZbemq
elmz fild wihgby fd] b wW>L: fd] jgdméelZliu \ khhighr_gbb nhjfZebgZ wlhg
"bkbeebjh\Zgghc \h~u ihdZaZeZ kezZMhxLZgl b fd] gZbfkdbeb
fbdh[gmx Zdlb\ghklv gZ jhkl fbdjhhj]zZEgghc \h~"u Gh\hc Zhdplibddihab
>Zey_cr__ bkiulZzgb_ dhfihabpboaijb imhb khklhys_c ba nhjfZzebgzZz wlhgby b \
gbb dhgp_gljZpbb nhjfZzebgz ~h fd]"Aglih giya\Zgb_ ©ONhjfwl?2
fd] b W>L: fd] gz fe tbhkxZggél >ey bamq_gby dhjjhabhgguo k\hcklI\
\h~u ih\ukbeh Zglb[ZdI_jbZevgmx ZdZjdAlghkdWhjfwl2 \ dZq_klih[tldkh\ bk
gz ljb ih\ur_gbb dhgp_gljZpbbihjeah\Zeb klZev fZjdb b Zexfbgb_\
jZ1h\ b fd] fe khhI\_IkI\_gghkigbkehHZjdb :F=b :F= b hpbgdh\Zggh_
drehgbc khklZ\beh Z ijb khhlghregahb

LZ[ebpZ :glbfbdjh[gZy ZdIb\ghklv dhfihabpbb nhjfZzebgZ wlhgby b W>L:
jZaebgguo khq _lZgbyo gZ ahehlbkluc klZnbehdhdd rl

Dhfihabpby H[sZy dhgp| Dhahfbdjhhj]l]Zdha\ AgZq_gb_
ij_i1ZjZlIh\ gljZpby hl dhgljhey \_jhylghklb
fd] fe fd] fe J

Dhah
dhehghbc
F'P
NhjfZebg ) J
WLHGBC

W>L:
NhjfZebg J
WLHGBC
W>1L:
NhjfZebg J
WLHGBC
W>L:
NhjfZebg
WLHGBC
W>1
J

LZdbf h[jZzahf ijh\_* lgyYbWWR b guo dhgp_gljZpbyo >ey dhgljhey
IZzgby ih hij_~_e_gbx Zglbfbdjh[ghk Zdldah\Zeky nhjfZebg [_a l:< d
Ib d dbr_gghc iZzehgd_ klZnbeilndhd dizfj rdchif bkihevam_fh_ ~_abgnblpjbjmxs_
pbc 1lj_o ij_iZjZlh\ ihdZaZeb gZlkdwhgrey ~ abgn_dpbb “b\high\h”q_kdbo b
j_amBAlu\ khhlighr_gbb nhjfZebgz wlpgbly*f_kdbo ihf_s_gbc :gZeba pbnjh\uo ’
W>L: b fd] gz fibeebk guo ih dhjjhabhgghc Zdlb\ghklb ij_izZjzIh\
jhl\Zgghc \h”ru Gh\hc Zhldplibddihab dZaulZ_| qlh ©Nhjfwl?2 h[esZ%kX_dgtkm
pbb khklhys_c¢c ba nhjfZebgZ wlhghbfy govrWeLVujZ™ _gghklvx wlh]h ihdZaZzZl_ey

NZgh gZalZgb_ ©Nhjfwl?@ kjizg_gbb k jzklI\hjhf izlZZzjnhjfZebg
>ey bamqg_gby dhjjhabhgguo k\h¢gkikjgl ©Nhjfwla \ dhgp_gljZpbb \ hli
iZjzlz ©Nhjfwl2 \_KklAg |I_kl[t_dlh\ bk ghh_gbb klzeb fZjdb g_ ijhy\be
iheah\Zeb klzZzev fZjdb b Zexfldhjhabjmxs ¢ Zdlib\ghklb Z ijb bkihevah\.
kiez\u fzjdb :Fb :F= b hpbgdh\Zggh_ ghc dhgp_gljZpbb wlhl ihd2&ZzI_ev kt
_e_ah \be ] A Thr Th]~rZ dzd ijb \ha”~_ckl\bt
Dhjjhabhggzy Zdlb\ghklv \ugbkegbiZKebidZ dhjjhab&gZg\ghklv khklzZ\beZz
m[ueb fZkku h[jZaph\ IlkghieZzkql “ey dhgp_gljZpbb b rey ] f
gb_ bkiulzgby Hiulu ijh\h~beb ijb Yhléngdhf< hlghr_gbb ~jm]bo bkihevah\Zgguo
ihjm_gbb I_Kkit_dlh\ \ jZ[hgb_ jZkl\kja*h\Zgbb f_1Zeebq_kdbo h[jZaph)

ijb dhfgzlghc I_fi_jZlmj_ gz jhaphdhgz[ex*dkyijhyle_gb_ \ jZaebgghc kl_i_gb
gZy zZdlb\ghklv ij_izZjzlZ bkke_"h\Zegkeg#jth evghc dhjjhabhgghc Zdlb\ghklb
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FghlhdjzZlgZy azwvephgZy h[jZ[hldZ ip*bg_kdhfmjbzfm Dmebdh\kdh]h b gZ
iZjZlhf ©Nhjfwl2 ihdZaZeZ qlh gZ ih\[Zlbdkhklbo |hkt_dIZo
bke_"h\Zgguo g_f_IZeebq_kdbodlh\kl GZ gZgZevghf wlZi_ barhgbmgthy [Zd
bd g gbc g_ gZ[ex™Z_ Ilky aZ bkdghg_ dghlbh\ghklb [uéab”ijgwu bkke_ ~h\Zgby
AN _j_\ygghc ih\_joghklb 1~_ hif_qgZ_Ilkiyh kbg[uc e_gbx gm\kl\bl_evghklb bamqZzZ._

“zeluchll_ghd |_kifbdjh[h\ d jZaebgguf dhgp_gljZpby
Lzdbf h[jZzahf j_ameviZlu bkke_"~h\Zgby jzajz[zIlu\Z_fh]lh kj_~kI\Z ih \u
dhjjhabhgguo k\hcklI\ ij_izZjzlz ©Nhjitwldmdizazgghfm f_IhBmmmabb \ Z]zZj k

dau\zx!l glh ~Zggh_ kj_~kl\h h[gz~zZbkihexaah\Zgb_f emghd I[Z[ebpZz
gbh_evghc dhjjhabhgghc Zdlib\ghhklvx \ Hhhgj_amevlZIlZf *Zgguo ij g'dkdd\e
r_gbb f_ 1Zeebq_kdbo b g_f_ 1Zedbpelkkgibbh ' gh km~blv qglh ih "bZf_IljZf ahgt
h[t_dlh\ aZ™_j db jhklz dhgp_gljZpbb
;Zdl_jbpb~rgh_ k\hckl\h yl\ey_ Ikyijhtgjzflz nhjfZzebg yl\eyxlky f_ggu Zdlb\
ba ]JeZ\guo djbl_jb_\ ijb jZz&jZ{pldd fb \ highr_gbb PROHL 6W $XUH X
N _abgnbpbjmxsbo kj_~klI\ dhlihjh_ hig_pb\Zxlky dZzd ©fZehgm\klI\bl_evgu_2 <
IsZl _evghlh b \k_klhjhgg_]lh balmjp gby ;Zdlhg_dgjlZpbyo nhjfZélpg gb\Z_Iky dzd
pbtzy zdlb\ghklv ij_izjzlz hij_~_@gmk¥yl\bl_evguc? b lhevdh gZgblg@Zy k
p_euf jy*hf nzZdlhjh\ dhgp_gljZpb_dhg adjZpbb \ujzZz ' _gZ \ukhdZy Zdlb\ghklv
\m» _Jh \_s_kI\zZ [I_fi_jZImjhc jZz[Hq_]hlghk_gbx h[_bo ]jmii fbdjhhjl]Zgbafh\
\hjz wdkihabpb_c b *j AbzZf_lj ahgu azZz”~_j db jhklZ khklZ\be [he_.
;Zdl_jbpbrgmx Zdlb\ghklv ij_izjZifh\qgbk k\b”_I_evkl\m_I| h gukkdhbe v
ke~rh\zZeb f_IhAhf “bnnmabb \ Z]Zj kghhkillbet/bdjhigjgafh\ d "Zggupg_afipbyf
ahzgb _f emghd k_jbcguf jZza\_~ gbif iEjZIZ

LZ[ebpZ ;Zdl_jbpb~rgZy Zdlb\ghklv »_abgnbpbjmxsbo ij_iZjZlh\ ih f_Ih"m ~“bnnm
Dhgp_gljZpby >bZf_1j ahgu azZz”~_j db jhklZ fbdjhhj]JZgbafh\ ff
NhjfZebg ©ONhjfwl?2
6W DXUHXWhGrI 6W DXUHXY? FROL
ri J ri
Dhgljhev
nbajzZkl\hj
i
ljb bkihevah\Zgbb ij_izjzlZz ©ONppevl2 ihimeypbbQYLWWR khklzZ\e_gb_f

hif_qg_gZ \ukhdZy [Zdl_jbpb~*gZy ZdIkKghkiIvMkihmxs_c djb\hc FbgbfZ®\gmx ih

highr_gbx dbr_qgghc iZehgdb b ahehllekilsphxklZhgp gljZpbx ij_iZjZZpX eimmk

nbedhddzZz b fh'gh hp_gbBbi_gemdkkliWwZeb \ hiulZQYLWIURK_jbcguo jZa\_~_gbc

jZa&bgguo dhgp_gljzZpbc \ ke_~mxs_fkihjhke "mxsbdik\\hf gz fykhhgjuc
dhgp_gljzpeyfZzehgm\kI\bl_evgzZyZj

©gm\kl\bl_evgzy?2 Kk b \ur_>ey ihkljh_gby djbl\uo \u b\zZ_fhklb

©\ukhdhgm\kI\bl_evghc? [ZzdI_jbc bkihevah\Zeb kh\iz"zZx$B_ j_ame
>ey ithemqg_gby h[t_dlb\guo "Zgglw higkdd g_ f_dj odjzZlghc ih\lhjghklb

| jbpbrguo k\hcklI\Zo ij_izjzlZz hgZfblhigmqg_ggu_ j_ameviZlu i_j_\h”beb \ ijhp_

N _gu bkke_7~h\zZgby ih hij_~_elgdbx buldjhbeb ]jZnbd ~bgzZfbdb ]b[_eb fbdjh[
fhklb [Zdl_jbc ihke_ \ha”_cklhtbpb”_aligneypbb hilghr_gbx dh \j_f_gb L AZ hl
jmxbo kj_"klI\ < bkke_~h\ZgbpbZih \Vgz\gmx lhgdm ~_ckl\by ij_iZjzlh\ ijbgyeb
fhklb [Zdl_jbc ihke_ \ha”_caddilopb”®_\j_fy aZ dhlhjh_ [ueh mgbqglh  _igh ih
jm»sbo kj_~klI\ gzZzfb [ueZ bkihevdh\Zgd gbb [ZdI_jbc b e_IZevgh_ L

"bdZ : < Dmebdh\kdhikhght kekhZ J_amevlZlu [ZdI_jbpb~rghc Zdlb\ghklb ij
gbc e_"bl hij_~ e _gb_ \u'b\Z_fhklb KbZl\e gu \ 1Z[ebp_
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LZ[ebpZ Bamqg_gkZzd[ jbpb~rghc Zdlb\ghklb » _abgnbpbjmxsbo
ij_iZjZlh\ ih f_Ih~m Dmebdh\kdh]h

<u b\Z_fhklv dbr_gghc iZehqdb
ijb \ha”~_ckl\bb gh]h ahehlbklh]h klZnbehdhddZ ijb
jZklI\hjZ \ha~_ckl\bb ghlh
<j_ fy jZklI\hjZ
fbg dhebqg_kl\h \u'b\zZ_ dhebqg_kl\h \u'b\zZ_fhklv
dhehgbc \ fhklv dhehgbc \
jZa\_~_gbyo jZa\_"~_gbyo
luk F“f luk F“f
©ONhjfwl?2
>
dhgljhev
nhjfZebg
dhgljhev “

:gZeba ijh\_* gguo [Zdl _jbheh]bg_kd&d jbpb~rgh_ ~ ckl\b_  bkke_~m_ftL
bkke_ ~h\Zgbc ihdzaze jZaebggmxij_iKdjdllgvgZ ahehlbkluc kiZdhdéhd  aZ
\u'b\Z_fhklb dbr_qghc iZehqdb b ahedklbe&kdihhh \j_f _gb wdkihabpbb Ijb wdkiha
klZnbehdhddZ ijb \ha”_ckl\bb §Z gigoiZjzZlZz ©Nhjfwld gZ ahehlbkluc klZnbehd
jZIh\ ©Nhjfwl® b nhjfZebg |Ijb wlhf \g_jija fbgml dhebqg_kI\h \u'b\rbo dhehgb

iZjZlu ijbf_gyebkv \ ghc dhgp_gljZpkhklZ\eyeh g_j_a fbgml

Ilhke_ Ib fbgmligh]lh \ha”_ckl\by ij_iiZjgl& fbgml ihke _ fbgml z

©ONhjfwl2 dhebqg_kl\h \u'b\rbo dkdhAdgmc q_j a fbgml gb hrgZ dhehgby ahehl

khkz\eyeh q_j_a fbgml klZnbehdhddZ g_ \u'b\ZeZ

ihke_ fbgml Z ihke_ b fbgmlghcljbf_g_gb_ nhjfZebgZ gZ dmetwvimjm afr

wdkbehbpbb g \u'beh gb h~ghc dhelbdthhh dddZnlwdhlldZ \uy\beh qlh ihke _

r gghtZehqdhb fbgmigh]lh \ha”_ckl\by dhjgZhggbc kho

<u'b\Z_fhklv dbr_gghc iZehgdb igb khlax "bag_kihkh[ghklv Zhhflogm]

AN _cKhlbb nhjfZebgzZz ke_"mxsZzZy libke _ g_j_a fbgml ihke_ fbgml

fbgmlgh]lh \ha”_ckl\by \u'beZ ihqglb iheh\lbggd_j_a fbgml \u b\Z_fhklv [ZdIl_jb

dhehgbc ihke_ Ib fbgmlgh]h \hkhojZgbehkv m dhehgbc

N cRiby q_j_a fbgml ihke _ Ba dj\uo \u b\Z_fhklb fbdjhhj]l]Zgbafh\
fbgml b g_j_a fbgml khojZgbgweh hij_~_e_gh \j_fy gZgqZevghlh ~_ckl\

k\hx “bag_kihkh[ghklv dhehgbc dbr_iggh£jzlz ©Nhjfwl2 dhlhjh_ khklZ\beh

iZehqgdb fbgml ~ey dbr_qgqghc iZehqdbnb&h”ey klZ

dhddz fbgml b e_IZevgh_ L fbgml
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ey dbr_qghc iZehgdbfbgml “elgnlb h{t_dlh\ \ dhe[u k jZklI\hjZfb bkke_"m_f
eldhddz dhfhabpbb b ihke_~mxsbf \uk_\hf gz FI:
<j_fy gzZgZevgh]lh ~_ckl\by fZx mhj*_eyeb [ZdI_jbpb~rgmx Zdlbedgklv jZa
ebgz jz\gh fbgml ~ey dbr_qghc iZehgud dBgp_gljZpbc ij_iZjZzIh\ ©Nhjfwl2 b nl
"ey klZnbehdhdd#Zbgml| b e_IZevgh]lh fZebg Ilhemqg_ggu_ j_amé&elZNo\Zigkc
[he__ Ib fbgml "ey h[_bo fbdjh[guo dmiepdmijgu \ IZ[ebp_
lj_izZjzl ©Nhjfwl2 \  ghc dpggl Ba j_amevlzZIh\ hlh[jZ _gguo \ IZ[eb]
jZpbb iheghklvx en[ftlo\dh[u dbr_qgghc iZzke_"m_1 qglh [Zdl_jbpb~rgZy ZHéb\ghklv b
ehdb b ahehlbklh]h klZznbehdhddz \ *mihgb”~_abgnbpbjmxs_c dhfihabpbb O©NF
fbgml Z ijb \ha”_ckl\bb nhjfZebgz ifWwltZdjthg\ey_Iky \ ghc dpggjlZzpbb
" dhgp_gljZpbb g_ ~hklb]Z_Ilky iheghtt wokikabpbb fbgml Fhic dhggl
[Zzd]l_jbb \ I_qg_gb_ fbgml jZpbb ij_izjzlZz ihegZy ]bjhleNZfba
HdhgqgZl_evgu_ hiulu ijh\h~beb fdhX i[Ebkoh”bl ijb wdkihabpbb fbgml
Ibkh\uo |_kiI[t_dlZo imlI_fjmh_gby dhg
IZfbgbjh\Zgguo fbdjhhjl]Zgbafzfb [kl

LZ[ebpZ ;Zdl_jbpb~rgZy Zdlb\ghklv *"_abgnbpbjmxsb®MhjfkI® b
nhjfZebg \ highr_gbBRO®BEWDXUgEZXNMZIbklh\uo Thki_dlZo

> abgn_dliZgl |Dhgp_gpjlzy GZebqgb_jhklz fbdjhhjl]Zgbafh\
ijb wdkihabpbb b fbgml
dbr_qgZy iZehgqdZahehlbkluc
klZnbehdhdd

ONhjfwia

nhjfZebg

dhgljhev ~"bk
\h~Zz

Ijbf_qZgby? ehikmlkI\b_ jh®IZ gZebqgb_ jhklZ fbdjhhj]Zgbafh\

;Zdl_jbpb~rgZy Zdlb\ghklv ij iZjZPZ MR@IEWSXUHXHW kjZ\g_gbx k ba\_klguf
fZebg \ 1Zdhc °_ ijhf_"mlhd \j_f gb ~ickR@lhHf nhjfZebg b wlh h[mkeh\e_gh dh
ijb [he__ \ukhdhc dhgp_gljZpbbgh ie\Hgluf \har_ckl\b_f dhfihg_glh\ ij_iZjzlZ
r gbb dbr_qgghc iZehgdb b ahehbbkl®Nhkfl@l2 gz [Zdl_jbZevgmx de jldan b kb
eldhddZ IhegZy ]b[_ev fbdjhhj]l]Zgbafthfijhhbé&hfihg_glh\ *jm] gZ ~"jm]Z
iheah\Zgbb nhjfZebgzZ ijhbkoh”bdh\

dhp_gljZpbb Ebl_jzZImjz

Lzdbf h[jfifa gz hkgh\zZgbb j_ameviZlh\;juebg : | ;hecdh @ < <hedh\z F G
bke_~h\Zgbc fh'gh aZdexqbdbghpb ~;jhfhk_il N _abgn_dlzZgl gh\h]lh ihdhe_gb
jm» __ kj_"~kl\h ©ONhjfwl? h[eZ"Z_| [he_< \NujbgZjby K

kidhc [ZdI_jbpb~rghc Zdlb\ghklvx \ highr_gbb
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>m~rgbpdbc B : > jdZgq_\ =R VH§EWbE QHZ JHQH RD VW LR L Q IHPAD Q W
<< > abgnbpbjmxsb_ kj<?klyBgZjby QDU\ OHGLFLQH 6

< K 'XGQLWVN\ ;$ '"HUNDFKHY *6+ 99

Dj _cglhev® KM KjzZ\g _ghb\ wnhVdAKYFWDQWYV 9HWHULQDU\A OHGLFLQ

ghklb kj_~kI\ “ey A _abgn_dmhiklihd ¢d 3S
high\_ q_I\_jlbgguo khe_c Zfflaplgy >_.UH\QJROG 68 &RPSDHLNAFO RI W
n_dobhggh_~ eh Y®HVV RI GLVLQIHFWLRQ RIRQ/XUIDF
TXDWHUQDU\ DPP R QLXPRAHRFDWEX VL QH V\
SHIHUHQFHV )
%U\OLQ $3 $9 %RLNR ®R 9RONRYD %UR

K\_~_gby h[ Z\lhjZo

Fujaz[_dh\ ;@™\ g ijhn_kkhj dzZh_KrjubgzZjghzpglzZzjghc wdki_jbab]b_qgu
DZazZokdh]h gZpbhgzZevghlh Z]jZjghlh mgb\_jkbl_I14zZy :elfzdu me H
PDL8D G L# PD WLUX

LzZ]z_\ H £ ~\g "hp_gl dzZn\ MMjujbgZjghzgblZjghc wdki_pbajlbb]lb_gu

H

DZazZokdh]h gZpbhgZevgh]lmghj\Zjjkiblhlz ] :efzZlu:[Bhywe | _e
PDI@JD\BRWU\QE PD IWUX
7ZjZoh\ ; = d\ g kl ij_ih~z\l_ev dzZn_"1jubgzZjghzgblzZjghc wdki_pbau

]b]b_gu DZaZokdh]h gZpbhgzZevgh]h Z]ljZjgh]lh mgb\_jkbl_IZ :[4dy :efZlu
I_e HP D L%D BX NfRP D IUX
;Zluj[_dhy G d\ g azZ\ dzZn_XjhcjbgzZjghc kzZgblzjbb DhklZgZckdh]

Jhkm~ZjkIN\_ggh]lh mgb\_jkbl_1Z bf_gb : ;Zclmjbh&hXgdZc me FZydh\kdh]h
I_e HP D L/ \ O E HA P D IUX

Lzg[Z_\Z =+:3K'" hdlhjzgl DzZaZokdh]h gZpbhgzZevghlh Z]jZjgh]lh mgb\_jk
refZlu me :[Zy |_e HP D 7O Q E DB BCP D IUX

O\UJDEHNRY 'RBAWRU RI 9HWHQEBWD US WBRILHVVRU VR QLHYDHU LIQ[DP\L Q D W L F
K\JLHQH .D)JDWKRQDO DJUD GIOP@WQLYHUVLWNMO PDLO H

7DJDHY 2'RFWRU RI 9HWHULQDU\ 6FLHQFHV $VVRM.QMMWD BV R4 [HD\PWLRW \
DQG K\JLHOQBINK@DWLRQDO DJUDULBQPDWLYHEDLW\ WHO PDLO H
7DJD\HYBRU\QED\#PDLO UX

%DUDNKRY3Ko '%LQ YHWHULQDU\ VFLHQF 9W¥ WHHQ DRI WVIHD\F K FOP RQ D W L F

K\JLHQH .DDWKRQDO DJUDU$OBEDLY HW M DW \ PDLBD[DBXNR#PDLO UX
%DW\UEHNRY&DQGLGDWH Rl YHWHULQDU\ VFLHQFHV KHDG RI 'HSDU
$ %DLWXUV\QRY .RVWDQD\ GRWDWDH) DS Q LOMTHDNRWW N O HPDLO

$VV\OEHN #PDLO UX

7TDQEDHYD 3K$ GRFWRUDQDW]DRNXDO DJUDUSORDXWQLWBIEDVLWYHO
HPDLMMQEDHYDBJD#PDLO UX

FujazZ[_dh@ ; + Za@tellu ©Z]jZje@mgb\kpl _lege\ ¥r \ _|kZgkZjZilZrmg_

]b]lb_gZ dzZn_"jzZkujpm _kkhjuefZlu &eZku :[2Zc_dk- | _e HPDLO
LZ]Z_\ HH Za@+tellu ©Z]jZje@mgb\_jkbl_ledg¥"r < IkZgkZjZilZgn ]b]b_gZz
dZn_"jZkugu~hp_gle refZluexeZku [Zc & _ke I _e HPDLO

7TDIJD\HYBRU\QED\#PDLO UX

7ZjZoh\ ; ;£ "Za@ zellu © Z]jZje@ mgb\_jkbl_leg¥ ¥d < |lkZgkZjZilZq_ °
]b]b_gZ dzZn_"jzZkzMguluImruku :efZl®&ZeZku :[2¢_&k- I _e HPDLO
% D[DBXNR#PDLO UX

;Zluj[_dh\ @ G: ;Zcldkugh\ Zlug®wzZ hklzgzc f_fe_d_Iled mgb\_jkb\l¥deg-
\ | _jbgZjby®uzgblzjby dZn_"jzZkfugh jmreKshklZgZ&ZeZku FZydh\kdblkce d
I_e HPDLEOV\OEHN #PDLO UX

Lzg[Z_\zZ ="Za®@*ellu ©Z]jZje@mgb\_jkbl_l8K"' *hdlhjZzglu :efzZ€deZku

[Zc o _ke I_e HPDLDDQEDHYDBJD#PDLO UX
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M>D

IHEMQ?GB? :GRB: <BJMK: ;?R?GKL<:
>EY IHKL:GH<DB K?JHEH=BQ?KDBO J?:DPBC

:[*jZofZgh\ K D™\ g ijhn_kkbfrazdbkdZ]jhl_ogbgbkdngb\_jkbl_I bf K
K_cnmeeblgzklzgZz
;Zcd_gh\  F L d\g “hp_gl dzZn_"ju \_l_jbgZjghc f_"~bpbgu Dhklzg

JhkmA2ZjkIN_ggugb\_jkbl_I bf : ;Zclmjkugh\Zz

?k_g__\Z K+Kd\ g klZjrbc ij_ih~zZ\Zl_ev dZn_"ju \hlk K¥gghjidgZjbb
DZazbdkd]jhl _ogbqgbkmgb\_jkbl_I| bf K K_cnmeebgZ :klzgZz

< [hevrbgkI\_ j_Jbhgh\ DZazZoklZgz wibahhlbg_kdZy kblmzZpby ihghr_gkl\n
keh gZj adh Zdlb\babjh\Zebkv ijbjhrgu_ hqZ]lb wlhc bgn_dpbb m\_ebgbehkyv
aZ[he _\Zgbc kj_"b jZaebqguo \b”h\ “b\hlguo _° ]h”gh j ]bkljbjmxlky kemqgZ
ex™ ¢ k e_lZevguf bkoh”hf

< jZ[hl_ ijb\_~_gZ wibahhlbq_kdZy kblmZpdkli\mh “p\hliguo hk\_s_gZ
hizkghklv b ihke_~kl\by wlh]h azZ[he_\Zgby "ey ex”_c f_lh”u ~bZ]ghklbdb
gZijZ\e_gby ijhnbezZdlbdb b f_j:[hZd[u g_h[oh”bfhklv i_j_kfhlj_Iv kljZI_]bx
[hjv[u k "Zgguf azZlhe_\zZgb_f b ZgZebabjh\Zlv wnn_ dliNigfukd v ijh

ijhnbezdlbg_kdbo b ijhib\hwibahhlbq_kdbo f_jhijbylbc

< klZlv_ ijb\_"~_gu j_amevlZlu bkke_"h\Zgby ihemqg_gby ki_plZibgmkdh]h Zg
[_r_gkl\Z k bkihevah\zgb_f rlzffz H\_qbc =GDB Zdlb\gktkk ¥z \dkel\h jhy h

dhgp_gljZpby [_edzkf < j_amevlzZIl_ ijh\_~_gwe]WIjhnhjZdqgbs_gguc
Zglb] _g [_r_gklI\Z ihdZaZe gZebqgb_ \ h[jZapZo [ _ edh\ k fhe _dmeljgufb fZkkzZ

>ey mkdhj _gghc ~bZ]ghklbdb b \uyle _gby \ha[m”bl_ey [_r_gkI\Z jZa]j
ij_"eh® gu jZaebggu_ f_ Ih2db_ dZzd fhjnheh]bg_kdh_  bkke_ _~h\Zgb_ j
Abnnmabhgghc ij_pbiblZzpbb \ Z]Zjh\hf ]J_e_ J>I f_Ih” bffmghnemhj_kp_gpbb
ijh[Z gZ eZ[hjZlhjguo “b\hlguo

Dexg_\u_ keHN\Z_gkl\h ~bZ]ghklbdz bffmghn_jf_glguc ZgZeba ZglbjZ[b
kuwhjhldz Zglb]l_g Zglbl_eh ]bi_jbffmgbazZpby \ZdpbghijhnbezdlbdZz

2%7$,1,1* 5$%,(6 9,586 $17,*(1
)25 7+( 352'8&7,21 2) 6(52/2*, &$$&7,216

$EGUDNKPDQR¥REWRU Rl YHWHULSQURUMWVRHQFIHWKH .D]DNXHMLRW H F
RI 6 6XI0IOLQ $VWDQD

%D\NHQRY PDQGLGDWH RI YHWHULQDU\ VFLHQFHW MUK DW\V R A GL WIHQ
.RVWDQWDWH WQLRIHY WeD\WXUV\QRY

<HVHQH\H6YPF®QGLGDWH Rl YHWHULQDU\ VFLHQFHV WKH VMQRRU WH
RI WKH .D]JDNK DJURNWHAKQLRD6® Y%@L¥KOOLQ

,Q PRVW UHJLRQV RI .DJDNKVWDQ (SLJRRWLF VLWXDKNLRROR Q QVDHEQ M V
QDWXUDO IRFL Rl WKLV LQIHFWLRQ WKH QXPEHU RI FDY®XDDPR QUHWRKMG
FDVHV RI KXPDQ GLVHDVH ZLWK D IDWDO RXWFRPH

7KH SDSHU FRQWDLQV (SL]JRRWLF VLWXDWLRQ RQ UDELHV DQLPDOV
WKH GLVHDVH WR KXPDQV GLDJQRVWLF PHWKRGV DQG JXLGHDQORM VLMRU
LV QHFHVVDU\ WR UHYLVH WKH VWUDWHJ\ WR FRPEDW WKH GNIMHHD \DH) ® Q (
DQWSIL]RRWLF PHDVXUHV

7KH UH VXMV VRMXFEH LYR BUH VVSIHPLVL F RQMQLU IBDQVVEY B @G 1IR| ZKRVH
DFW LLYA'W \ SURWHLQ FRQFH®V$YDW UR@XDMF\R UR S KRKH BXW IRILHG SUHSD
VKRZHG WKH SUIBDEHBVHORUXRS OSVRRIKIRLQYVQJ PROHFXODU ZNLDKWYV RI

YRU UDSLG GLDJQRVLV DQG LGHQWIDE WHK/HGRHDYMDRBIHYAH DY E BW FRIR V |
PHWKRGV VXFK DV PRUSKRORJLFDO VWXG\ WKH UHDFWLRQ GLIIXVLR
LPPXQRIOXRUHVFHQFH ELRORJLFDO VDPSOH LQ ODERUDWRU\ DQLPDOV

.H\ZRUGV UDELHV GLDJQRVWLFVHURPXQORMMVBQ UDEWHERWG\ +\SHU
YDFFLQDWLRQ
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K?JHEH=BYEU?:DPBYKUG X R1G
LUJU <BIJMKUGU.GLB=?G1EM

["jZofZzgh\ K D\ ¥ ijhn_kkhjK K_cnmeebg ZMig"Za® Z]jhl_ogbdZeu
mgb\_jkbl_Ile :kl®gZ

;Zcd_gh\ F L\ ¥d \_|_jbgZje@f_"bpbgz dzZn_"jZkOobQp_gle: ;Zclgkugh\
Zlug™® "hklzgzfc fe_d_Iled mgb\_jkl_1e

?k_g_ \Z K\K¥d \ | jbgzZjekzgblzZjby dZn_"jzZk@umlmrukuK K_cnmeebg
Zlug™"# "Za@zZ]jhl_ogbdZeugb\_jkbl_IklZgZzo

"Za@&lZggu d»il_]_g Zm@Zjug”rZOtujm [hcugrZ eg”_lle®8Z& ZkZ Zmpte
bgn _dpbygZ[b¥ hr¥ rt¥Me&jQug”~Ze”u jees “ZgmZjeZj ZjZkug"NZ¥ZmpeZjugu
kZgu ¥djeZc [_j"s ‘ue kZeugm[m Z"Zf"Zj Zj2&ufd"gd @Y emuf_g lejd_e"-

@Hfuklz fZe4Zu- O©ljm Zmjmu ImjZeu e<g”_Redcu Bk _lee-«i hku Zmjm
ZNZfN2 & meidg_ aZj™Zilu [hemg "Z@«Zclug 17ekl_j f_gjdkm ZeAipZ &Zm
rZjZeZjugug Jeal*¥M{ldZju d»a”_e] g KhguXlg] hku Zmjmf] gkmd kljZI _]bygu
"1g_ Tjleacéeg Ze™ug Zem +g@&jkdi rZjZeZjrubefrees]leg IZeNZ@{PDklujm
tkugue”u

Fzczxezn"Z =GDHBju ©O\bjmkuguwlzZfu - @e”~ZgZ hlujui ki_pbnl®dZfidb]_g Zem
gtlb” _kexflk _lee] g :e4g Zglb] glgeek _g~eees]e >IL @nuee dhgp_gljZpbyku k f
I_g _d_ge khg&lZg we_dljhnhj_a]*amtlgp _keg”_ ZglbPpgfugnZ GAua
d>Z rZfZkug"ZQZE¥Z gu »jk _lee]_g

"Hujm@arufurug [peeci Zemg_ ~_"_e BEun reg l[jestnrekl_j "ZkZewkugue™u
fhjnheh]by®ua_jll_me_j Z1Zj J_esd™nnma”u ij_pbiblzpby j_Zdpbyku >1J
bffmghnemhj_kplgply a_jloZ@ZeagmZjeZj[bheh]lb®eugzfz

G_leap¥frZj] OUjMm ZdgdZm bffmghn_jf_glle |Ze*Zm Zglb{&ZkiZdZlem
Zglb]l g Zglb” _g_ ]1bi_jbffmg®” m \ZdpbghijhnbezZdlbdZz

<hkipbfgb\hklv d azZ[he_\Zgbx \ \®@hdéh mqg_IZ j_Zdpbb h[jz[hldb [hevr
\brh\ ~hfZrgbo b ~bdbo “b\hliguo HlhjletogZywI\Z ijh[lhfZkbaZpbb ijhp_kkZ b
hizghklv "ey gq_eh\_dzZ hij_"_eyx| khpptZeNnhghghklv bgkljmf_glZevgh]l]h mq_IlZ |
b wdhghfbg_kdh_ agzZqg_gb_ [_r egkl\2viZIihib\> @ Ki_pbnbqgghklv b gm\kl\bl_e\
dz_I d g_fm ijbklZevgh_ \ghjBgdj_ \bffmghn_jf_glghlh |_klzZz ~ey ~bZ]ghklb
ghc f_"bpbgkdhc gZzmdb b ijZzdlibdb > _@_gkI\Z az\bkbl hl dzZqg_kl\Z bkihevam_

< [henbgklI\_ j_]Jbhgh\ DZaZoklzgdfmgthj_2Z]_glh\ hilbfbazZpbb ihklZgh\db I|_
alnlbgq_kdZy kbimZpby ih [_r \aglglZm dj_aih™I\_j ~Zky kihkh[ghklvx \uyleylv
gh keh gz adh Zdlb\babjh\Zebkv ijbjohddgu_ ij_"~hfbgZglgu_ \ZjbZglu \bjmkz >
hgzlb wlhc bgn_dpbb m\_ebgbehkv gbkehlyzZddimys__ \jijfly\h~bfu_ ijb
gZ_\ aZ[he_\Zgbc kj_"b jZaebqgdho \bh\ibadhhlbg_kdb_ f_jhijbylby 221Zd" _ \u

guo _"_lh~gh j_]bkljbjmxIlky [kem&fiZbegZfu_ kj_"~klbZ_xsb_ |I_g”~_gpbx d _"_
gbc ex”*_c k e_lZevguf bkoh”hf > @ h@Ghkhhip\w_ebqg_gbxijz\*u\zZxl k_[y <
gZ ijh\h~bfu_ f_jhijbylby \ J_kim[elkdyabzk q_f[ghhbfh i_j_kfhlj_IvIkljz

aZllzg hl]jzgbgblv jzkijhkljZzg_gb_ jzZ]bg_kdhe[u k ~Zgguf azZ[he_\Zgb_f b
[he_agb b iheghklvx ebd\b”bjh\Zlv [ZrgAdalhh\Zlv wnn_dlb\ghklv ijh\h~bfuo

"b\hlguo ~h kbo ihj g_ m~Z_lky ijhnbeZidbq_kdbo b ijhlb\hwibahhlbq_kdl
AgZqgbfh_ f_klh \ [hjv][_ k [_r_dkl\hifbyibc K mqgzlhiwvlh]Hey jZajZ[hldb

ijbgzZz~e_ bl wdkifbKkghklbd dhliHjZykbk fu gz hkgh\_ g_ijyfhlh

kem bl hkgh\Zgb_ f g _h[oh”~bfhklb ijbffmgdy jf glgh]h e lXayz Ve

e g [ghjhnbeZdlbg_kdbo Ib\hwjiHa il b dhebqg_kI\_gghl]h hij ~ e gbygy mjh\

g kdbo f_jhijbylbc >ey ~bZ]ghklbdbZglbudibqg kdbo Zglbl_e vyiey gflky Zd

e _gby \ha[m~bl_ey [_r_gkl\Z jzZajz[ak2gy b ~ey ijZzdlbg_kdhc \ | _jbgZjbb
ij_"ezZlZxlky jZaebqggu_ f_lhrtbejbhj P_ev bkke_~h\Zgkbyqglgb_ b hgbkldz
g_kdh_ bkke_"h\Zgb_ j_Zdpby "“bnhdbdbhgghlcjmkz [_r_gklI\Z k bkihevah\zZg
ij_pbiblZzpbb \ Z]zZjh\hf ]_e_ J>1 rlZflir©H\_qgbc?

bffmghnemhj_kp_gpbb [bheh]lbqg_kdzZy ijiHZghZ ba hkgh\guo |j_[h\Z gBH& ij
eZ[hjZlhjguo “b\hliguo > @ Kj_"b | Jklth\ ~é¥]ghklbg_kdboy\leyklhky ilgem
mkdghgghc eZ[hjZlhjghc “bZ]ghkgtkdb §b_ \ukhdhzdlb\gh]h Zglb]_gZ

\Z “b\hlguo bgl_gkb\ghZjZkybf_Ih" bf K p_evx ihemqg_gby \bjmkkh”_j Zs_c¢ Kk
frghn_jf_glgh]h ZgZebaz Y\gufb ijggbbijh\_~_gh bgljZp_j_[jZevgh_ aZzjz
s_klzfb wlhlh I_klZ y\eyxlky ijhklhlZ gbJukir_c \_khf] kmki_gab_c rlzffz

jhlz \uiheg _gby \ukhdZy gm\kl\bl Celkghkbtv=GDB2 \ h[t_f_ kf Jbkmdh
kiZbevghklv j_Z]_glh\ \hafh ghgkki dheb
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JbkmghaAZjZ " _ggu_ furb

Ilhke \\_~ gby Zglb] gzZjaABhj ezkhj ihfbpbgzZ gz kkfiki_gabb ~zé | \u
gufb “b\hlgufb \_eb gZ[ex”_gb_ k "p\Zeix ijb dhfgZlighc |I_fi_jZImj_ fbgml
\uyl\e _gby o0Zjzdl_jguo debgbq_kdbo ijbeBa\_kligh qlh gZb[he__ \ukhdhzZdlb\g
[he @b MklZgh\e _gh qlh kdldb Zdb] _gu ihemqgZx@kdE[b\hlguo? K wlhc
eZ[hjZlhjguo “b\hlguo gZ[ex"gwbg\atp _evx ihemq_ggZyZy \bjmkkh” _ jZsZy
ghkv r_jklb 1j_fhj gZjmr_gb_ dhhj*kmki_gabyzffz ©H\ _gqbc? \\_~ gZ
"b'_gby iZjZebgb ijhk@Epbbx j2Z f_kygguf hkebdzf \ *ha_fe <kidkdh
ebq dhg_qgghkl_c b Z]lhgby jhkbh_ p_gljbnm]bjh\Zgb_ \bjmkghc kmk

>ey \u”_e _gby b k[hjZ \bjmkkh” _ahds ilhemqg_gghc ba fha]lh\hc IdZgb ijh\h:
fZl_jbzez \ Zk_ilbg_kdbo mkeh\byo\ hljjgeb fbg ijb kdhjhklb h[ fbg \
fhalh\mx 1ldZgv Kh[jZgguc \bjmkkhmkehsbgoK ;eyrdm j _kmki_g”bjh¥Zeb
fZl jbzZe digh azZfhjzZz b\Zeb ijb_1_f fe ©ljbk[mn _jhf2 |G lhemqg_ggmx
jZImj_ K b jZafhjZz b\Zeb k p_evx Kaikjgabx p_gljbnm]bjh\Zeb \ | _q_gb_ fl
\bjmkZ < ~Zevg_cr_f \bjmkkh”_j"Zsimix kmkjhklb h[ fbg ”"ey hkZ '~ _ghby
i_g@bx ih*\ _j]Zeb Jhfh] _gbazZpkebih nkgimhguo Z]j _]bjh\Zgguo qZkjlapp gjlbMe vl
g_kdhf jZzkl\hj_ \ khhighr_gbb =htphjl\ZIigb _ ijh\h*behkv \ I_q_gb_ fbg i
fhah\hc IdZzgb hk\_leyeb gz fjilg B dghlklb h[ fbg k bkihevah\zZgb_f hl »
nmbjh\Zeb ijb luk h[ fbg kZozZjhau \ HHkNn_j_ |G AhgZz

>ey ij_~hl\jZs_gby [Zzd]l_jbZekbgh]hZzsZy \bjmk jZkid&X]&ZZ ]jZgbp_
jhklz ~h[Z\eyeb F? i_gbpbeebgz\bjg €]lj_Ib ]jZz*b_glZ Jbkmghd

JbkmghdP _gljbnm]bjh\Zgb\bjmkkh”_j Zs _]h
fzl _jbzZeZ ihke_dhgp_gljbjh\Zgby

Lzdbf h[jZzahf hgbs _ggZy \bfmkgBgn_ dpbhggmx Zdlb\ghklv hij_ " eyetk
kmki_gaby kh”~_j ZeZ[_edkfih ;nhy jm\zgb_f \bjmkkh”_j Zs _]h fZl_jbZezZ g
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[ _euo furZo fZkkhc] Lblj \bjmXxKqgb ljh\_~ ggu_ gZfb we_dljhnkj ca hgb
lu\Zeb ih f_lh*m Jb”"Z b F_gqZ b \ujzgggbijy ©jZ1Z \bjmkZ [_r_gkl\ZehzZd ih
E> kf |Ih ihemq_gguf j amevlzIzf jlbpg@flirghf ] e ihdZaZe gZebqgb_\ h[jZap
pbhgzZy zZdlb\ghklv hgbs_gghc \bjmkghcekmkk fhe_dmeyjgufb fzZkkzfl>Z
abb khklZ\eye@&> kf jbkmghd

d>2

d>2

- - S
d>7

d>Z7

d>Z7
d>Z7
Fzjd_j D= f] fe

Jbkmhgd tWe_dljhnhj_a Zglb][gZ gkl\z

Ba\_klgh glbjbhgZo \bjmkZzZgkl G_~hk_dh\ < < KjZ\gbl _evgZy hp_
\Z kh”_j'blky iylv [_edh\ k fhe_dmdigjdhceZ[hjZlhjghc *"bZ]ghklbdb [_r_gklI\
fzkkhc hl Ah d> < < G_"~hk_dh\ <_l_jbgZjgZy +fZlheh]b:
< gZklhys__ \j_fy eZ[hjZIhjgh¥ik "bZ] <« K
Ibdz [_r_gklI\Z [Zabjm_Ilky gZ k_jhe :ROGHKLZHW = ERODQRFDODGY DQF

f_lh~Zo ~hklh\_jgdtkllvjuo aZ\bkbdZzhlLQ WKH GHWHFWLRQ =RI: ROBEHKILVZ HW. U

g_kI\Z jy*Z bkihevam_fuo j_Z]_glh\ &OLQ&KLP$SFWD
hg_j_"v hl Zdlb\ghklb b ki_pbnlbqghklb Z®@,( 7HUUHVWULDO O0DQXDO

]_gz \ j_amevlzZl_ ijh\_*_ggkedZfb bk 5DELHYZ RLH LQW
\Zgbc ihemqg_g ki_pbnbqgguc Zglb]_g \bjmkz [_
r_gklz k bkihevah\zgb_f rlzffz H\_qgbc SHIHUHQFHYV

=GDB Zdhdlv dhlhjhlh \ J>1 khklZ\beh +ULSXQRY5DPIH RI ZLORUHDW QL
dhgp_gljzpby [_ekfZ Iml_f njzd (0 +ULSX®RY (YVHHYD @NWBWRVKLGI]H
pbigbjh\Zgby \ ]1jZ"b_gl_ iehlghklb kZ8AMBEWLQDUA VFLH®FH3DJH
hij_~ e_gZ \ukhdzZy kl_i_gv gbklIhIlUEGUDNKPDQRY 6 . 6\WQLN , , 7
dhlihjzy ih~I\_j°~ _gZ we_dljhnhj=ahf WK =K 9LVXDOL]DWLRQ DQG WKH DQD!
DQG JHRJUDSKLFDO GLVWULEXWLRQ RI
Ebl _jzZImjz WHFKQRORILHMEGUDNKPD QRW QK N
Ojbimgh\ ?; Fr _gkl\h "bdedhy”r =K7XUVXQNXORY WKH ODW 7KH 9 ,Q\
guo “b\hlguo ? F Ojbimgh\ K > ?\kODWFK- = %DUQDXO $*$8 SXEOLV
Hdhrb”a_ < | _jbgZjby <« *K KRXVH %RRN3DJH
,Q .DIDNKVWDQ WKH VLWXDWLRC
:["jZofZgh\ K D Kulgbd BmBg KMjWS LQHZVRIN] QHZV KWPO
dmeh\ R @ <bamZebaZpby b ZgZebaZRUVBOQHGhH
]_hiZnbg_kdh]h jZkijhkljzg_gby [_r_gkl\Z XHGRVHNRY 9 9 &RPSDUDWLYH L
bkihevah\zgb_fbkl _pgheh]bc KD RI PHWKRGYV Rl ODERUDWRU\WGREDJQRV\
‘["jZzofzgh\ BKRiIlgbd R I@njkmgdmehlHGRVHNRY O9HWHUL®DU\ SIRNVKRORJ\

FzZl 9 F_""mgZjh"gZyjddimaghgn 3DJH
fzjlz ] :ZjgZme BR™MN=:M ROGHKLZHW = &OLQLFDO ODERU!
Dg K LQ WKH LRMWRIFWDELHV: RRQAGHMKLZHW
< DZaZoklZg_ mom~rbezZkv klI&OLQ&KLPS$FWD
[_r_gkI\mKWWS LQHZV N] QHZV 2,( 7HUUHVODWQLXODO &KDSWHU

KWPO SDELHYZRLIHQW
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K\_~_gby h[ Z\lhjZo

["jZofzZzgh\ KZjk_g[Zc Dz”sjhhdphj \_|I_jbg&jo gZmd ijhn_kkhj DZaZokdh
Zljhl_ogbq_kdh]h mgb\_jkbl_IZ bf K K_cnmedb@lzO . MBEDEGH DNKPDQRY#PDLO

;Zcd_gh\  FZjzl Lhdf_beh\dWgg”b~zZl \_I_jbgZjguo gZmd Ahp_gl dzn_
\ | _jbgZjghc f_~bpbgu DhklZzgZckdh]lh Jhkm~ZjkI\_ggh]lbf mgbYZidmljkiZgh\Z
DhklZgZcP BLED L N HRIOIRK¥DR\D lUX

?k_g__\Z KZelzgzl Kh\_tm\gg~"b”~zZl \_|_jbgZjguo gZmd klZjrbc ij_ih~z\ZIl_
dzZn_"ju \_I_jbglZzggkzgblzjbb DZzZazZokdh]h Z]jhl_ogbg_kdh]h mgb\_jkbl_12z
K_cnmeeb&kZzZzgZ HDLHDVHQYHDHD OWPQDW U X

$EGUDNKPDQRY 6DUVHQEMRFMWGARURRLAFKHWHULQDRMVVRHQRHWKH .D
DIJURWHFKQLFDO XQLYHUYVLWHNPR LD EIB\UDOCELODEXWDQD

%D\NHQRY ODRBDW RRDRIGLGDWH RI YHWHULQDU\ VFLHQFHWHWKG@DRMV F
PHGLFLQH RI VRAWVDVDHQBEQLYHUVLW\ RI $ %HR IV EIDV NOHRYRIBBADA. D QDA

<HVHQH\HYD 6DOWDQDMD GRYGMWRN QDI YHWHULQDWLRUVMHDFKHW WRIKIF
YHWHULQDU\ VDQLWDWLRQ RI WKH .D]JDNK DJURWHFKQLFHRDLRQLYH!
HVHOHHYD VPDMW QDW#

[*jZofZgh\KZjk_g[Z®&ZMujhgbh K K_cnmeebg ZMig™"Za@ Z]jH_ogbdZeu
mgb\_jkbl_leg¥" ijhn_kkhjklZg® HPDLMOBDEGUDNKPDQRY#PDLO UX

;Zcd_gh\ FZjzl Lhdf_beh\Egligkugh\ Zlug®Zz"FMg+\_|_jbgZje@f_~bpbgz
dZn_"jZkugw¥d "hp_glhklZgZ®e HPDLEDLNHRIRYDW#PDLO UX

?k_g__\Z KZzZelzgzl Kh\_IhwiKZK_cnmeebg ZMig~"Za@ Z]jhl_ogbdzZeu
mgb\_jkbl_l-g¥d \_|_jbgZjekwzgbZjby dZn_"jZkuf @ulmruku :klZg&Z HPDLO
HVHQHHY DD WEG WVIDA U X

M>D

HKL:G:C @UB L UFU ;B?E?J1GA1?G? BG>?DKL?J1 F?G
IJHF?JE?J1%$@? HE:J>UK L&G1F>1E1=1F?G ;:CE:GUKU

Dbd_[Z_\ G"J :Ra: ZdzZ"_fb]esr ¥ @RKZ2@l +iZju? ~bj_dlhjuhklZgz®©

smIm[Z_\Z =Zr ¥d : ;Zckkugh\ Zlug®wzZ hklzgzc f_fe_d_Illed mgb\_jkbl_lege
fZe rZjmZrudu»gef"_jog ejm |_ogheh]byku dZn _-"4Zkisgdmruku

:cl”Zgh\Z B Gx Zr ¥f : ;Zcikugh\ Zlug®wiZz "hklzgzc f_fe_d_Illed
mgb\_jkbl _lefZe rZjmZru¥du»gef® jeg ejmogheh]byku dZn_"jZhk@gmruku

FzZ&xez"ZehklZzgZc “@e 1xt@fu [b_e_jegwdkl_jv_je f_g dhgklblmpbykugu
_j_dr_eesdl_jeg _k_d_j_ hlujui ijhf_je je Zeugui ~_g_ bg”™_dkl_je k¥id e] _g- |
eugZg db _e_jre @klZgZc "@e 1+@fu [b_e_jegkl »gefheees]ef_g [ZceZguku
Zg@Ze¥g _Ne

efufud GhcuZzg f&Zlufua@klzgZe "@e 1+@fu [b_e_jedkelleec]eg a_jll_i
"1g_ ¥glk_j _l_leg nZdlhjezjru@Zgu A_jll_e]_g nZdlhjeZ®uchklZgZc "“@e
| +@fu [b_e jsg» g bg” _dkl_je f gjajht_[he”ulg  heZjfkk]l x»geffreees]ef g
[ZceZguku

;Zjewijhf_je_j [hcugrz “Zk ZjZ¥wg"¥ [b_e_j 1g_ h"Zg¥hu ~ZklI#
[b_e_jr_g ZjliZem"Z Wig@”Z jZfZklZg heZjkU »gefreee]e. ¥t

"Zk ZjZzég HA [b_e_jN _'rheedledlikes]ef_g 1©u ©[bedle]e " -g @Zr
taug™@w d_m~_ hjZfu “eeegred hjZfu nhjfZl bg”_dked ZkZgug”™Z k
-lhjj_eypby [_del-e]_g

G_Jeat¥frZj [b_e _-jkel »geffreees]e ~_g_ bg~_dklejypbdhjjjhf_je_j hjlzZrz

| tmeedinglefreeed

IJHF?JU B BG>?DKU L?EHKEH@?GBY DH;UE DHKL:G:CKD'}
IHIJH>U B BO K<YAV K FHEHQGHC IJH>MDLB<GHKLVX

Dbd_[Z_\ @zdz~_fbd :KOG Jb g™ k*bj_dlhj L@ +iZjud ] DhklZgZc
smlm[Z_\Z :xMd ko g klZjrbc ij_ih~z\zZl_ev dZn_"ju |I_ogheh]lbb ijhba\h”*k
ijhAmdlh\ “b\high\h*"kDHEklIZgZblkcd]hkm"ZjkI\_gwoale\_jkbl_1 bf;Zclmjkugh\z
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:cl”Zgh\Zz B &f ko g ij_ih~rz\zZl_ev dZn_"ju |I_ogheh]lbb ijhba\h”~kI\Z ijh")
"b\high\h*"kI\DhklZzgzZbkghkm”~Zjkl\ uggngb\_jkbl_1 bf;Zclmjkugh\z

< ~Zgghc klZIv_ hibkZgu bg”_dku |I_ehkeh _gby b jZkgblZgu ijhf_ju
wdkl_jvigu_ b dhgklblmpbhggu_ hkh[_gghklb dh[ue dhklZgZckdhc ihjh”u .
ijhf_jh\ k\yaulZeb k fhehqghc ijh*mdib\ghklvZ gdhg¢kdhd ihjhru ehrz”_c

GZzZfb [ueZzZ ihklzZz\e_gZ p_ev bkke_"~h\zZlv fhehqghklv dh[ue dhklZgzZckdt
\uy\blv nzZdlhju \ebyxsb_gZ g z H~*gbfb ba bkke_"m_fuo nzZdlhjh\ yleyebk
bg”" dku |I_ehkeh™ _gby dh[ue dhklZgZckdhc ihjh”u ghlwo i§hy'avdkbhlydkgv x

lh \k_f ijhf_jzZf dh[ueu \ \hajzZkl_ m_I| mkimizxl dh[uezf \ \hajzZkl_ hl b
[he__ e | g_kfhljy gZ wlh bo fhehggzZy ijh~mdlb\ghklv \ur_ gZ

M dh[ue \ \hajZkl_ hé_l mklZgh\e_gZ iheh bl_evgZy dhjj_eypby f_""m km
fhehgghklvx b \ukhlhc \ ohed_ dhkhc “ebghc Imeh\bszZ h[o\zZIhf ]jm”~b hJo
bg~r_dkhf nhjfzZzlZz khhlI\_lkI\_ggh

Dexq_\u_ keh\zZ fhehgghklv dh[ue bg”_dku |I_ehkeh _gby dhjj_eypby ij
kmlhguc ihdZazl_ev

0($685(0(176 $1' ,1',&(6 2) 7+( 3+<6,48( 2)HB¥G1S,
%5((' 0$5(6 $1' 7+(,5 5(/$7,216+,3 :,7+ 0,/. 352'8&7,21

.LNHERH DFDGHPLFLDQ $6+ G. G WHFWRD]RMNOSDW\?2
%XIJXEDHY¥ RRDQGLGO®WHULF XIOMDFYIFQLREY OHFWXUHU LQ WKH '"HSDUW
RI SURGXFWLRQ RI DQLPDO SURGXFWRIRI %RVWBRXQB\GRWDWH 8QLYHUVLW\
$LW]KDQRYIDYWHU LQ DJULFXOMWRWROHWFLHSOBHWPHQW RI DQLPDO SU
RI .RVWDQWDH 8% DYRH® VAW X UV\QRY

7KLY DUWLFOH GHVFULEHV WKH SK\VLTXH LQGLFHV JLYHQ D&SY¥HDUD (
.RVvWDQDL EUHHG 7KH UHVXOWY Rl PHDVXUHPHQWY DVVRFLDWHGVZLWK
Rl KRUVHV

2XURDO ZDV WR LQYHVWLIJDWH PLON VRXUFHV DQG LGHQWLI\ WKH .F
WKH VWXGLHG IDFWRUV ZHUH WKH PHDVXUHPHQWY DQG LQGLFHV RI S
UHODWLRQVKLS ZLWK PLON SURGXFWLYLW\

$00 PHDVXUHPHQWVHGE PHDDVMHY DUH PDUHV DJHG \HDUV DQG RYHU
PLON \LHOG KLJKHU DW

7KH PDUHV DJHBUV KDYH D SRVLWLYH FRUUHODWLRQ EHWZHHQ WKH
REOLTXH ERG\ OHQJWK JLUWK FKBYV®X¥LUWEYGHHURQFHWRIUMNMSBFWLYHC

.H\ZRUGV PLON VRXUFHV PDUHV LQGH[HV FRUUHODWLRQ PHDVXUHI

hklZgZc “uel ufu “Zku kihjllu “ueukugufZkkZkwed g -ejekuzZrZfIg

"% _ [_cefr_mrelkd_Il_j]_ b_ Hka | > @

‘ueueZjugu [Zku ijhihjpbhgZe™p Z eufuazZz hcuezg fZ&Zl+ hklZgZc
"% _ luf Z kZc ~ZZg fhcugaug [hemueu | ufugu kIl 'gefreees]eg a_jPg m °
d_j_d dbbu [bed K4 "ZfZg "Zmujuwgu hZg % _j _I_1I-g nZdlhjeZyowlZm

aug g_f_kbZr hjlZrzy Zkut d_ A_jll_e]l_g nZdlhjeZj*ys hklZgZc “ue

[ eru _Ile 'Br_jee khazg d_m”~ dk- | ufugu "~_g_ bg”~_dkl_je f_g ijhf_je_je
| _j_ kZmujHd aug rZfZeud_c]_g 1Zyu [he”u 9%9_ hezjru k| "geffreee]ef_g

d_feeedl_je "WZku IlylZjf_g 24¢Yju [ZceZguku
“Z ku d_ "ZKku hcueZg hklzgzc

D_kl_xK | 'gefreee]ef_g [ZceZgUWkllyee “ZklulhilZjugZ “ZI1ZIlugklZgZc
‘ue u | ufrZjugu ijhf_je_jkbizllZzfzZzku

jhf_je j kf HjlZrZ %me-dleld| k
Q Rhlu bzr D_m~"_ @eeegred Lejee_g "geffheeope
[bedle]e aug”w hjZfu hjZfu kZefd

"Zk ZjZang”™Z [b_e_j

"Zk ZjZewg*Zu [b_e _j

%9 h~ZgZju “Zk ZjZeg™Z [b_e j
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d Kkl _%fef Il jeg 'geid hluZg”~ZzZc

"Zk ZjZeng™"Zu [b_e jhYjhf_je |
djk_Iderl_je [hcugd&Zg _de |lhi [b_e_jeg_g

ZjillZZe™u [ejZ] "'gefreees]s [hcugiZFu h

“Zklu Ihi [be_jeg_ g d_f _f k “Zk

ZiZewg”"a [b_e j [Zjeuijhf_je |

[hcugrz %9_ h~Zg Zpu " ZklZ
[b_e_ j™ g ZjllZzZZem~"Z [+jZ hkuZg
ZjZfZKklZg hezZjku'gefrees]e Zjlu

;b_e _jredhgklblmpbyeuy dr_eedl_je f g
heZjruk |l 'gefreee]e ZjZkwudZzZezZguklu
lheu ZgulZm reg [ea hkujkdlderl ]
ZjZkug”"Z dhjj_eypbZerzZmjTearsd d_KkI_

;b_e_jrek | 'gefreee]e f_g ijhf_je_j
lejee_c¢c kZefZ_g_ bg~_dkl_je Zjakug”"Zz
dhjj_eypby "Zklu IhilZj Zjkug®™Z | jes
| [h&€gu Zeg™Ze™ru "Zk ZjZewg"™Zu
[b_e j~ %heedled 'lgefreee]e f_glurh
[bedle]e ~ gbgf aug”~w d_m~_ hjZfu
“eeegrd hjZfu nhjfzl bg”_dke ZjZkug”"Zz
kd%ed_kegr_

hdhjj eypby hjgZlue®u
"Zk ZjZeuwg”™Zu [b_e_jrk | 'gefheec]e f_g
rhlu [bedle]e ~ gbgf aug”w d_m~"_
hjZfu _Ileeed bg®gdkk “dleeZjkug”Zz
kd%ed_kegr_

h dhjj_eypby [he”u %_ "h~Zg
"hZju “zZkla [b_e_jr_Il kigefrees]e f_g
rhlu [bedle]e l[ejee_c ukzZBfzZkug”Zz
k%¢d _kegr_ dhjj _eypby
ZgulZenu @Zeiu fZe [Zku [h&ugrz
"gefree]%y "~ rhlu [bedle]e ~_gbgs
aug”™w d m~_ hjzfu lejee_cu kZefZ
kc_dleeed bg™_dke Zpgdgkzgrk

hdhjj_eypby
[_deleens
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D_kl_ *;b_e_jnrek | »gefreee]e f_g heZjMuf_je_ jelejee_c kZeMZ ~_g_ bg”_dkl_je ZjZ¥uudhyj_eypby

Lomee-dlsld kefreeepe

ljhf_je_] Bg”_dkj
LhilZj Q Rhilu > . D m~ ceeqrled Leice_g i 21leee e el
~g_9 _m~| @-ee-grpd — Nhjfzl ?lleeed| Kc_dleecd@bgZieu
[bedle]t DbZr hjzfu hjzfu | kZefa
aug”uw
"ZKZjZewghZ
[b_e |
“Zk ZjZeng”™Zu
[b_e_|j

e}

‘%9 h~"ZgZju " Z
ZiZewg”™Ad [b_e |

@Zeiu [Zk kZgu

D_kl_ *;b_e_jrek | »gefreee]e f_g ijhf_je_ j ZjZMudZZeZguk

ljhf _je j kf
Q Rhlu [bed]e > g_gebZr D m~A_ hjZfd @-+e+gred hjZfuLejee _c kzefz HilZrZ %mee«dlld &kef"-eq
aug”w e
@hZju Kile el %mn
K 1le el %n

L'f_g Kile el %n

[a—
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d_kl_""jed hlugZg”™Zc Zhu kile [b_e_jnhjfbjh\Zgby iyklb b iexkgu m gbo \ |I_q_

[Zjeu ijhf_je_j [hcugrZllk Yg_ 'lf_g i_j\h]l]h 1h”~Z “baghb Z\lhj_n "bkk« g
kille [b_e_j~_g khgtZewkui ki_"e khbkdzZgb_ mqg_ghc kl_i_gb dzZgdBmalz k
ZbZllueuzZawjfZrueuu 3! kile %9 E _gbgljZmrdbg k
I'f_g Kle [b_e_jMNed ZgzZz "~_g_dgrZr
aug™~w ZjZkug”h"zZ Ige™u Ze [k 5HIHUHQFHYV
ijhf_je_j [hcugrz bZllueu .UDVQLNRY $ & -HNVWH@HHU OR\
ZcujfZruew Zag™"Z&g " h YRGVWYR 3RG UHMG KSURDXRE $ &
.UDVQLN®YDRORV 6
$N _[b_11_]j 6FKPLGW - [/DXSUHFKW ( =<FKW?>
Djzkgbdh\ $ & Wdkl_jv_j ehrz”b ®h + 6
g\h~kKVh Th~ j_~ ijhnjZz~ko gZmd $ & 5RIKGHVWYHQVNDMD * EHHNRWR
Djzgbdh\ZF Dhehk K QRVWL URVWD ]JKHUHEMDW UD]JQ\K SR
6FKPLGW - [/DXSUHFKW ( =SMMXVQUVUNSQBXVQ\ X QLK Y WHFKHQLH
< + 6 DYWRUHI GLVV« QIXFKRDRWRWDQUWHSH !
Jh™~_kI\_gkdZy = G_dhNHQGLGRW@DXN /HQRRVKBIGQ
hkh[_gghklb jhklz ~_j_ [yl jZaguo iWMjh~ b

K\_~ gph[ Z\IhjZ

Dbd_[Z_\Z[B"meeDdZgh\bg "J :Rao: ZdZ~_fbler ¥ @RK Z@@| teiZju?
Abj_dlhju hklZzgzeku E ; ~kd ¢ khl

imIm[Z_\Z :eby dWMegZz Zmue rZjmZrdwesueufrZjugudzg”b~Zlu : ;Zklbgh\
Zlug™"# "hklzZzgzZc f_fe_d_Illed mgb\_jkdZdegZmZrudiu»gef"_jegg”ejm |_ogheh]byku
dZn_"jZkug®¥Z @ lmruku "hklZgZ@ku ;Zmfzg_#+ cC 4_j khl RDLO
DODOPDJ#PDLO UX

:cl’Zgh\Z Bg”bjZ GmjeAghigie rZjmZre¥MieufrZjugufzZ]lbklje : ;Zgkugh\
Zlug™"# "hklzZzgzZc f_fe_d_Illed mgb\_jkHdZdegZmZrudiu»gef"_jegg”™ejm |_ogheh]byku
dZn_"jZkugh@lmruku "hklZgZ@ku <heughi_He ¢ 1_j khl RDLO

ZZZ LQGLUD U]J#PDLO UX

Dbd_[Z X[6"mer@Zgh\B@dZ”_fbd :KOG JD g k*bj_dlhj L'HH@ teiZju?

] DhklZzgZc meruE ~hf khl

ymIm[Z_\Z :eby Ma[zdhXgZb~Z| k_evkdhohayckl\_gguo gZmd klZjrbc ij_ih".
dZn_"ju 1_ogheh]bb ijhba\h”kI\Z ijh~mdlh\ “b\hlgh\h”*kI\Z DhklZgZckdh]h Jhkm"
mgb\_jkbl_1Z bf_gb : ;ZcIlmjkbdhkIZgFc; hmZgZ " "hf d\ khi HPDLBOOLD
D O PR D UX

:cl’Zgh\Z Bg”bjzZ GmjeZdgZ\pXIlj k_evkdhohayckl\_gguo gZmd ij_ih"zZ\Zl_ev d.
I_ogheh]bb ijhba\h”~kI\Z ijh~mdlh\ “b\high\h”"kI\Z DBhkliZgZZKkdh]lggh]h mgb\_jkbl_1Z
bf gb : ;Zclmjkugh\BhklZgZc me <heugh\Zz ~hf d\ khl HPDLO
ZZZL Q GUAUD UX

.LNHERBFLGROMIIRYDFRGHPHBEEDEQ GV KQ 'LUHRFRY/3 @D]DNVX RS IRMAWD QDL
FLIAH G/V U H HEAR X \PHRE L O H

%XJXEDHYD $OL\D BPEHMNRYI®H RI DJULFXOWXUDO 6FLHQFHV WKH VHQ
WHFKQRORJ\ Rl SURGXFRW R Q RRVMV\DIDQ NHOWELSRGEBIQL X UVVQRY .RVWDQDL FLWL

KRXVH DSDUWPHQW PRERMEDDOPD]#PBILO UX

$LW]KDQRYD ,QGLWPDVWHUDRIRYQUDLFXOWXUDO 6FLH@HAFAKQRE RWXRIHSU RIGS
Rl DQLPDPWSURGHNDQD\ VW D W Bb BIOARYH BRMMMDQDI FLWL 9RO\QRY VWUHHW L
PRELOH PDIEXZ LQGLUD UJ#PDLO UX
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=KXEDQWD\HGIRBWIRUDO RRWWDXGBIQ®W DWHD BB GYRIWNLWXUVI\QRY
7HJ]ID $ $RFWRU9RWHULQDUV 6BURQHFHRRWDQDL 6WDW®D®®IGSIRU VLW \
%DLWXUV\QRY

7KH DUWLFOH SURYLGHV SURMHFWLRQV RI WKH PDLQ DUWHULHV L
WRSRJUDSKLF D QD WKRRL FIR® &X\FXGE\QJ UDWLRQDO FXWV DQGY DDHORS DV Q'
ZKHQ SHUIR ULV HWQWODDGPLQLVWUDWLRQ RI GUXJV LQ WKH SDVWHUQ k
WR WDNH LQWR DFFRXQW WKH SURMHFWLRQ RI WKH PDLQ DUWHHHSDQDW |
$V D UHVXOW R| DPRWRERFIHWULEG QG SURMHFWLRQ VWXGLHYV ZHUH LGH
WKH SDVWHUQV DQG WRHV RI VKHHS VXS®BWWHIUDO GHDHSP B D OFRHDUDFIBW B B
DQG FRPPRQ SDOPDU GLJLWDO DUWHULHV BGHNVYBHRDMEQWRDSW R [LIPH\O L
PHWDFDUSDO DUWHU\ SHUIRUDWLQJ VSHFLDO ILQJHU DUWHWJDRE@ SDL
DUWHU\ FROODWHUDOV DUH WKH PDLQ YHVVHOV YDVFXODUL]DWLRD DU
PDLQ DRHWHW WKH SDVWHUQV VKRXOG EH FRQVLGHUHG ZKHQ FRQGXFW,
GLVWDO WKRUDFLF OLPEV DV ZHOO DV WKH DSSOLFDWLRQ HRAWLQMUD
PHWKRGV RI WUHDWPHQW IRU Y D WIKRX ¥ RRHYFHIR RIL¥ KHHSFHVVHV LQ

.H\ZRUBRUSKRPHWULF OLPE DUWHULHV LQ VKHHS WKHVRELRDVWWHQ
DQG ILQJHUV LQDUKMHHISLDLQWQUBMHFWLRQ

HCE:J>U ;1E?D$&@? K:MK:MF: UG>: U G?=1A=1
JL?IJBYE:JUGUIJH?DPBYKUGUWUHIHI:NHFHIJNHF?LJBYEU
G?=1A>?F?K1

@m[zZglz_\zZG = ~hdlhjzgl : yZclHkugh\  Zlug®wZ "hklZQgzc f_fe_d_IlId
mgb\_jkbl_1e
L_Jaz : :x \¥* ijhn_kkhj: ;ZclHkugh\  Zlug®iz "hklzgzc f_fe_d_II-d

mgb\_jkbl_1e

FzZ&xez"ZhceZjMu[*e_dlg_ kzZmKZmf#igu- [Zklu Zjl_jbyeZjug lhih]jZnh
ZgZlhfby&a jlIl_m g _Jeacsgfjecace]_g ijh_dpbyeZju [_jtE¢teg IMeesdjJeam d_aesg”"_
"1g_ ejveg_djhlbdZ@y?ekl_jre “Zjui khx khguf_g [*j]_xgOZrejmleZju d_a-g”_ [*e_d
ZmfHigzZ Yjeeed azZllZj®u bgljZipZevru _gleam d_asg”_ [Zklu Zjijibye@Zhy@u
ZgZlhfbykudg_@ceZj™MZ hezZjrud_c[j fhjnhf_ljby@d»jk _Iderl_jeg _kd&fm I
:gZlhfhfhjnhf_Ijbye® 1g_ ijh_dpb®aujll_m db" _keg*chceZjMu[+se_dlg_ kZmkZ
Zmfog~rd [ZKklu Zjl_jbev~u |ZfujezZjtujh_dpbyeZju @geug”u [_Ild_ceed f_"bh
iZevfZjeu [+e_d Zjl_jbyku"ddjiZevfZjeu [*e_d Zjl _fhgykuZeiu iZevfZjeu ®ZmkZ
Zjl_jbyku e [Zklu Zjl_jbyeZ%§ d_a_JegdZjZ dheeZl_jz&}Zlug ijhdkbfzZev™u
"1g_ "bklZev~rud-2jl_jbyeZjugZ ZjgZc@ZZmhkyeZjugZg_ ¥ g_ IBkZm®Zig_
fZclzZ[Zg Zjl_jbyeZjugZ Z ujZluegr@hceZj™ul ty© 1g_ 1Z2[Zg Z¥m§Z % g_J-a]-
ZfujezZj [heui |Z[ueZ?u ;ee_dugm#iZ[ZKklu Zjl_jbyeZj*uh_dpbyeZjug Z¥"u
ZY@Zjru- "bklZevru»dgefegljl jee hi_jZlb\led _f]leam d_ae+g”_ k@&ddfjdyceZj™u
| ty©@ Zmfig~H | jee e«jveg_djhlbdZ@ujrekl_jre _fA m [ZjukuglMZefre tkee”" j
j_leg”" ©herZgueZlug bgljZ\Zkdmeyjeu bgt _dpbyeZm@ deg”__kd_jm

G _Jeal¥frZ GChcezZjMuzyZjugu- Zjl_jbykugufhjnhf_ljbyku@cezZjru[-e_d
"1g kZmKmf@guw g_leale Zjl_jbyeZjuhpudpbyeZju Zjl _jbyereeesd bgt dpbyeZj

LHIH=J:NHFHJIJNHF?LIJBQ?KDH? H;HKGH<:GB? I JH?DPBB HKGH<C
:JL?JBB < H;E:KLB IYKLB B I:EVP?< M H<?P

@imzglz_\Z : G "hdlhjZgl DhklZgZckdbc ]hkm~ZjklI\_gguc mgb\_jkbl_I bf
;Zclmjkugh\z
L_Jaz ::x ~\ g ijhn_kkhj DhklZzgZckdbc ]Jhkm~ZjklI\_gguc mgb\_jkbl_I

;Zclmjkugh\z

< klzlv_ ~Zgu ijh_dpbb hkgh\guo Zjl_jbb \ h[eZklb iyklb gZzZekvph\Zgbh\ p
lhih]jZnhzZgZlhfbgq_kdh]h bkke_ _~h\Zgby 1jb ijh\_"~ gbb jZpbhgZevguo jZaj_ ah)
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lJoghcgt_djhlbg_kdbo ijhp_kkh\ Z 1zZd _ ijb \uiheg_gbb bgljZzZjl_jbZevgh]h
e dzZjklI\_gguo kj_"kI\ \ h[eZklb iyklb ijb g_dhlhjuo aZ[he_ \Zghyohdhfal p
mqgblu\Zlv ijh_dpbhggmx ZgzZlhfbx hkgh\guo Zjl_jbb b bo g_dhlhju_ fhjnhf_
ihdzazl_eb m h\_p < j_amevlzl fhjagZlhjfthg_kdh]h b ijh_dpbhggh]h bkke_~h\Zz
[ueb \uyle gu ijh_dpbb hkgh\guo Zjl _jbZevguo khkm~h\ \ h[egZkVbmiyikilbp b iz
ih\_joghklghc f_itdévizjghc iyklghc Zjl_jbb Jem[hdhc iZevfZjghc iywkbghc Zjl_
h[s_c iZzevfzZjghc iZevp_\hc Zjl_jbb WIb hkgh\gu_ Zjl_jbb \ k\hx hqg_j_"v
ijhdkbfZevgmx b ~"bklZevgmx ijh[h”*Zxsb_ iyklgu_ Zjl_jbb vhi \pbZZMgubbizZe
gZ iZjgu_ b g_iZjgu_ iZevp_\u_ b fydbrgh[jZamxybb_f ""m kh[hc dheelZl jZeb
yleyxlky hkgh\gufb khkia&dimeyabjmxsb_ h[eZklv ih~“hr\u b dhiul_p m h\_p |Ij
hkgh\guo Zjl_jbb \ h[eZklb iyklb gm gh mgblu\Zlv bbjZdamud Bbb jZIb\guo
\f_rzl_evkl\ \ ~bklzevghc qZzZklb J]jm~ghc dhg_qghklb Z lzd _ ijb ijk
bgljzZ\Zzkdmeyjguo bgt _dpbb dZd h~"bg ba wnn_dlb\guo kihkh[h\ e _q_gby ijb |
g_djhlbg_kdbo ijhp_kkZo \ h[eZklb dhiul_p m h\_p

Dexqg_\u_ kefitgdnhf_Iljby Zjl_jbb dhg_qghklb mihh\dpbb hkgh\guo Zjl_jbb \
h[fezklb iyklb b iZzevp_\ m h\_p \gmljbZjl _jbZevgu_ bgt _dpbb

,QWURGXEMH@®QQHFURWLF GLSHBSBUDWQRQ DQG URHQWJIHQ DQJL
VKHHS OLPEV WR GHYHORS PRUHRQMWUEDNWHPDY® XDWOGEGRLO OHDG Wk
PHWKRGV RI GLDJQRVLV D QIR U XZDON PK GG GHHEYRXVO\ EHHIQOGHWDWR O Y
GDWD RQ WKHLU WRSRJUDSKLF DQDWKRP\UHOXSGWUQYLRAXODW)\ ZDV DGGH
QHHG LQIRUPDWLRQ DERXW WKH EYOCC(RRGQUXSSRS R QWLRIY\G LAHVD®S O\ PDV\V
SDUWV Rl WKH OLPEV DV WKHLUFRQRADCHGVUHQRI ZRQWWRWKH KHOS RI
SURMHFWLRQ LQ WKHVH GHSDUWPHGG\WY DOWREZWLRPRWRH YHVVHOV RQ
HITHFWLYHO\ FDUU\ RXW WKH WD SHXQW.BDRFMWLDXU ZWLURWWKDUULBG WKL
DIIHFWHG ILQJHU LQ DQLPDOV > D@RWRU\WKH WUHDWPHQW RI
IRRW URW LQ VKHHS PDQ\ GLIITHUHQWS5HWWKWREV ®LY/GRVRKRY PRUSKRPHW
EXW WKH PDLQ FRQGLWLRQ IRU WHKMX&X FRAHW K HX P DWQ HDRMWRHIQVE L DP HW H L
RI FRPSOLFDWHG OHVLRQV LV P HW LIFMOHFQW ®HEWHOOHPRIQWVKH SDVWH
KRRYHV FRPELQHG ZLWK PRGHRNWUIOGDXXWKVHEGWELEZHBH SHUIRUPHG XVL
WKURXJK WKH EORRG YHVVHOV W R HWIH F1L\WIORO RWHW O XRHAXVDQG FDOL!
VR WKH WUHDWPHQW NQRZOHGJH SUKRH FBW QR QU HHHWIXEQ R B E D U DX
GLVWDO H[WUHPLWLHV LV LQGLVSBQBDEIOHHU® LQ VKHHS LV WKH PHC
7KHUHIRUH WKH VWXG\ DQG CHGHORSPEHPMWRIUWKIRP ZKLFK LV D
PDLQ DUWHU\ RI WKH SURMHFW LR GREDNVNHGXR @ PRQY RK RPKHIW EBUPFKLDO DUW
VWXG\ RRAIDQPMMRU YHVVHOV DV WKI® O/ DPH LYYHLQDDQG QHUYH DORQJ W
DUWHULDO LQMHFWLRQ RI FRQGXH®JIHQUINGBHXELXYEOWUSREWLBRBRDO Zl
VKHHS LV Rl JUHDWHVW LQWHUH\PW GIBRORQ JRY F WKW L R WWDD®O® G DUWHULDC
SUDFWLFLQJ YHWHULQDULDQV > HEUDQFKHV WR WKH IOH[RU GLJLW UXF
7KH DLP RI RXU VWXG\ ZDVUDGDNG ® UR® U\
DQDWRPLFDO DQG PRUSKRPHWIH.F VWXLGURELWE CHWHUPLGLPBGYDQR
WKH SURMHFWLRQ RI WKH PDLQ PEWGLWAHWHQ WK I CBDIVOVHHUG W R WKH |
DQG WRHV $N]KDL\NRKOHESJ RHOW WKH PHSOLG®RPDU HGJH Rl WRKHZREQVW 'L
ODWHULDOV DQG OPMWHKRG®WDJILYRY WKLQ PP EUDQFKHV WR V
GHWHUPLQH WKH SURMHFWLRQ RFDWSD ®DMRL QDWW HIUQGWRQWWHKH SDVWH
VNLQ LQ WKH SDVWHUQV DQG WRIDWO KB Y HSHWHDFDHG DHOL JIKWW HU\ D PHW
GUXJV GLVWDW M[OMNHPUWRR IRXSUROXQGEPO®OGLDPHWHU 7DEOH /DV
KHDOWK\ DQLPDOV IURP WKH VODMXIKWKHUBRXWO RDWNO-OBLGGOBILWKLUC
GLVWULFW Rl :HVW .D]DNKVWDQ UBBXR®G LQWR WKH PHGLDQ DUWHU\
BURMHFWLRQ RI WKH PDLQ DUWXSHUIHFLO®G SPO® VDNUQ PHYWDH DU SD O
IRFXVLQJ RQ ZHOO SDOSDWHG OD@ESBBUNF LDOR D PHHLIVRY HDWQBFDUSDOLV
WRHV LQ VKHHS 7KH GLDPHWHUPFRP WKH UHVXOW LV D
$QDWRPLFDO VW X&HRD QWGK B UTRPR R D@V H U D O ,Q WKLV SDWWHWRI W
RI WKH FLUFXODWRU\ V\VWHP RI | @/XFHW&DWLRQ VS KR QRARQW XV H
WKRUDFLF OLPEV ZDV FRQGXFWHGSE\ FRQYHQWLRQDO WKLQ
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7TDEOHGWDWLVWLFDO LQGLFDWRUV RI WKH PDLQ DUWHU\ GLDPHW

1DPH B
Q /LP 0 “60 1 &Y

6XSHUILFLDO SDQPDU :
PHWDFDUSIOO PHGLR

'HHS SDOPDU PHWDFDUSDO :
DQG

SHUIRUDWLQJ DUWHU\ SUR[LPDO “
SDVWHUQ

5LVLQJ GRUVDO HUDQFK DQG “
SHUIRUDWLQJ

BURMHFWLRQ VXSIPMAH PAHHMGRRHQG SDVWHUQ VDLG DUWHU\ KM\GLYLGH
DUWHU\ LV D OLQH GUDZQ IURP WDVFHQGLQJ GHVFHQGLQJ DQG WZR VL
PHWDFDUSDO ERQH IURP WKH WRRI WKHP DVFHQGLQJ EUDQFRPGLBPHW!
WKHQ DW WKH ORZHU HQG RI WRQ WKH VDPH LQWHURVVHRXV FKXWE
SDVWHUQ OLQH UXQV GLDJRQDO ERQHV 3LDVW GLUHFWHG SUR[LPDO H
SDOPDU VXUIDFH WKHQGGMHRRI\VXUIDFH RI WKH FDUSDO MRLQW ZKHU
GLVWDO PLGGOH RI WKH IHWORFNVVWHP RI YHVVHOV 2Q WKH GRUVDO

'HHS SDOPDU PHWDFDUSDO GLVWDO PHWDFDUSXV LQ SHUIRUDWLC
DYHUDJH GLDPHWHU LQ WKH EHJWKDQ WKLQ PP EUDQFKHV LQ W

PP DQG JLYHV SUR[LPDO SH SHULRVWHXP DQG WKH P HEWDRDAKID/O V
SDVWHUQV DV ZHOO PHWDVDUSDWR WKH H[WHQVRU WHQGRQV RI ILQJH

DUWBUDPHWHU LV “ PP WKH GLN@/MKH¥WRI DUWHULHV DQDVWRF
UHVSHFWLYHO\ ZLWK WRH ZKIHPUM\ GLVWDO DUWLFXODU EUDQFKHV RI WKF
S 3UR[LPDO SHUIRUDVGHVFHQGLQJ EUDQFK RI LW LV VHQW
RULJLQ SDVWHUQ JLYHV DVFHQGLDUWHULDO QHWZRUN
FDUSDO MRLQW GHSDUWPHQW DC 7KH PDLQ DUWHULDO URXWH IRU W
WKH QG DWHWDFDUSDO ERQHV [FKHVW o LQILQLW\ VKHHS LVWPBRPPRQ
VHQW WR WKH SUR[LPDO LQWHU DUWHULHV D GLJLWDOLGLSPBOWBULRI\
WKH ERQH FDQDO WKH DUWHU\ EI PP 7DEOH ZKLFK LV D FRQWLQ
LQWUDRVVHRXV EUDQFKHY DQG WMRLQWY DW WKH ILUVW PHWDFDUSDC
PP DVFHQGLQJ EUDQFK 7KH SURVXUIDFH RI WKH DUWHU\ 7RWDO SDO
WKHUBSRIUDWLQJ DUWHU\ HQWHUV ORFDWHG DW WKH GLVWDOWHGGEGQRI W
SDVWHUQ DQG FRQQHFWV KHUHEUDQFKHV ILQJHU IOH[RU WHQGRQ VXL
EUDQFK Rl WKH GLVWDO SHUIRUD UXGLPHQWDU\ FKXWH

3URMHFWLRQ GHHS SDOPDU P SURMHFWLRQ RI WRWDO SDOPDU G
LV GUDZQ IURP WKH PLGGOH Rl WOLQH GUDZQ IURP WKH PLGGOH RI WKH
SDVWHUQ GRZQZDUGWHIRMWIROVRRVLQ WKH PLGGOH SDOPDU VXUIDFH WR
WKH PLGGOH WKLUG RI WKH SDVW )LJ 1RW DWYW®HRIOMKH PLG o |

3HUIRUDWLQJ DUWHU\ GLV SKDODQJHV DUWHU\ GLYLGHV LQWR \
PHWDVDUSDOLV SHUGRDPEW KW \RV DUWHUDWHUDO SDOPDU IRU WKLUG ILQ
PP IURP WKH VXUIDFH GHSDUWV SDOPDU DUWHU\ WK ILQJHBHALDO
DUWHU\ (YHQ EHIRUH WKH SHRXRSURMHFWLRQ ILQJHU DUWHULHV DUH
FKDQQHO GLVWDO SHUIRUDSD@RILQQHU VXUIDFHV RURRKWKHQIHIUVOH R
EUDQFK GLDPHWHW KHDGLQJ WIHWORFN ERQH WR WKH ERWWRP Rl WK
WKH SDOPDU GHSDUWPHQW PHWEL )LJ
"KHQ \RX H[LW RQ WKH GRUVDO VXUIDFH RI WKH GLVWDO

7TDEOHGWDWLVWLFDO LQGLFDWRUV RI WKH PDLQ DUWHU\ GLDPHWHU

1DPH B
Q /LP 0 “60 1 &Y

7RWID@IHG BQOPDU "
7KH PHGLDQ GRUVDO "
PHWDFDUSDO DQQG DYHUDJH
6HPL SDOPDU GLJLWDO DUWHULHV *
ILUVW SKDODQJHV\
6HPL SDOPDU GLJLWDO DUWHULHV *
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VHFRQG SKDODQJHV
6HPL DUWHU\ FUXPE “
3DLUHG GRUVDO GLJLWDO DUWHULHWV
VHFRQG SKDODQJHV

BULRU WR KLV GLYLVLRQ JHKRZOLQJ SKDODQ[ FXWDQHRXV YHVV]
DUWHULHYV JLYHV SDLUHG SOOWRVXUIDFH RI WKH GLVWDO HQG RI WKH
ILUVW SKDODQJHV XQSDLUHG WUXQSIDIRRIDU FXWDQHRXV DUWHULHV R
PHWDFDUSDO DUWHU\ FRPPRQ ERQHV
GLJLWDO DUWHULHV EUDQFKHV WHQGRQ FDSVXODU DUWHU\ SHU

T 9

¢

)LJ SURMHFWLRQ RI WKH PDLQ DUWHULHYVY RI WKH SDVWH
WKRUDFLF OLPEV

$ SDOPDU VXUGBEND® VXUIDFH
VXSHUILFLDO SDOPDU PHHRPPBQS®mMOP D W HU\ L WE®! PLUDWHIWIOHWYU DU
GRUVDO XQSDLUHG PLGGOH PHWDFDUSDO DUWHU\
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6HPL SDOPDU GLJLWDO DUW )LJ $IWHU FP HDFK SDLU SDOF
SKDODQJHV GLJLWDH SDOFPDWOWHW DUWHULHV RI WKH ILUVW SKDODQ[ LV C
PP GLDPHWHU GHBBDUWRIMRNDQG GHVFHQGLQJ EUDQFKHV WKDW
FRUUHVSRQGLQJ WHQGRQ VKHDVNQXFNOH MRLQW ©6HPL SDOPDU GLJLV
PHGLDO DQG ODWHUDO FROODWHSDOPDU VXUIDFH RI WKH ILUQW SK
HIWHQVRU DSSHQGDJH WWHR QWKWHHS5HVLBHQ@O GHHS ILQJHU IOH[RU
HQWHU WKH YDVFXODU FKDQQHO ODVW IRUPLQJ DQ DUF HQG

/'

/‘"‘// —
>

-
/ «— /

JLIXUH $UWHU\ ILQJHUV UDGLRJUDSK

$ SDOPDU VXUDDMHXWDDF W
VXSHUILFLDO SDOPDU PHVWRDNFDOQ SI® PDWBUILWDO DUWHULF
XQSDLUHG GRUVDO PHWDF D URSXOEO B US/DEOWP\DIVY BIUW HRU \  PLHGAVD G KSID@P@JIH!
DUWHU\ WKLUGDWQUBDWVSDOPDU DUWRKBEO HWSOD QLB W UWHU\ VHRRBGHSKD O
DUWHU\ FUXPE
SDLUHG GRUVDO GLJLWDO DUWHULHY VHFRQG SKDOD!

7KH PHGLDQ GRUVDO PHWDFD EUDQFKEGUVMS SDOPDU GLJLWDO DUWI
D PHWDVDUSDOLVY GRUVDOLYV PH I SKDODQJHYVY SDLUHG DUWHULHV FUXPE
PP GLDPHWHU EUDQFKHVY DWLUVGLIJLWDO DUWHULHV
GLVFKDUJH RI WKH SDOPDU DUWHULBNPIDOBQO DG IJIRHVWDO DUWHU
XQGHU WKH VNLQ RI WKH GRUVDG KIDMWIDQ RH VW KGIL I QWHOIBY. JISWDODUHYV
JDS ZLWK WKH SDOPDU WR WKH GRUHWGLO XDPBIMHU RIPP (DFK DUWHU\

JURP VSHFLDO GLJIOMDMWH DLW IHSBIGPD WY DW WFPH EFRFORZQ DO M RLQW
WKLUG ILQJHU DQG WKH PHGLDIQQ3BOFPDUG MKVIXKQHEHU WKH GHHS 10
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ILQJHU DORQJ WKH EDFN ZDOO RIZKMIQHVRRRIG)LVHDVH KRRYHV \RX PXV'
$UWHU\ WLPHV LQ WKH VNLQ SBQRMHPWIURDFHP RMRWKHDUWHU\ DQDW
VHFRQG SKDODQ[ ZLWK DQDVW RRRNHWRPHWIPLEF SREDPHWHUV LQ VKHH:
SODQWDU DUWHULHYV SSHPHE/DMHAN FU X P E
PP GLVWDO WR WKH SDOPDU EUDQFK RII W5KH H®LHIQ RH\O
DUWHULHV VHFRQG SKDODQJHV &UXPE TOUIMHIR YGENDY Q OWKRI JRKRUDFLF
LWV FRXUVH GLJLWDO FXVKLRQ DQ GVWHIDL\HNVR FPRXFOWDILWQK RWKUH. BR  VKHH
SDOPDU GLJLWDO DUWHULHV SDEZDWG YRNBERG SERDQDQPWANVURYREDG
yLJ $UWHULDO EBUDIFRKHM RIlI IURR DO®
WKHVH YHVVHOV IRUP D GHQVH DUWHULDXO/WBREZRWUN$BWHWHGO VXSSO
GRUVDO GLJLWDO DUWHULHV VHFRRG RRKDOIX@IHY |RQHLWHOMYF OLPE
SDOPDUHV SDUHV SKDODQJHYPPH®MMOH DQG VKHHS $XWKRU GLVV
GLDPHWHU EUDQFK RIl DW WKH GB¥WHQ@FH@JH RIFWKH PLGGOH
SKDODQJHV RI WKHDWHKR@ELD)BOG YNLQ ®RBNHVISHY 7RSRJIJEDBE&DWRPLFDO
WKH GRUVDO VLGH DQG WKH VHFRQXKG\VIRQ WV KH. VIVEE BWKD O GMOWIH FW L R G
IDODQJ $UWHU\ WRPRXUKLOGHG LE@PWWDWZRUVDQMNHNVKHY $ 1 \HKREDQWD
EUDQFKBIWFHQGLQJ DQG GHVFHQGLQAURBMABQGQLQYJIRI SWKIHFWEEBQWALRQEHU
EUDQFKHV UHDFK MRLQW VHFRQGRSKDOBB[HORH DWRUWKH EDVLV RI I
2XWERFR WRH WKH HGJH RQ[WKHWHKKR QB RWKIO D3
DQDVWRPRVHY JRYHUQPHQWDO SODQWDQUMNBVYWHYLHY JURMHFWLRQ DQD)
DUWHULHV SDVWHUQ UHJLRQ DQG ILQ.

&RQFOXVQRF®RQFOXVLRQ ZH FD@QMEHWKDW D8V1 \HKPOEDQWWRFHHGLQJV
D UHVXOW RI DQDWRPLFDO DQGVKRARUSWRIRIW UMAFLHIAAILF DQG SUDF\
SURMHFWLRQ VWXGLHYV KDYH LGHGWREOHGP WKRI | RXORZMQJ PDOIRIHPHQW
SURMHFWLRQ RI DUWHULDO YBVWHOXFDRWLRGH DS WHUOUQARQ5HSXEOLF
WRHV LQ VKHHS VXSHUILFLDO SDOPDNKNMMDRPDUSDO PHGLR
DUWHU\ GHHS SDOPDU PHWDFDUSDO DURMWINDFDYRBYMRMBP.RQ7RSRIJUDIR D
SDOPDU GLJLWDO DUWHULHV 7 KWW KGR DSWRM DEWLEHRQ DQ WHUIQLQ WKH ¢
DUH GLYLGHG LQWR SUR[LPDO DRIFVGUVWDEDPHWDEDUBROWDP\VRYD
DUWHU\ SHUIRUDWLQJ VSHFIHIEO ILQDWU DEWWDNHD®G BMULHQWLILF DQG
DQG XQSDLUHG ILQJHU DQG FUXPE UGHNM@W®WDIDQ VIFUWEEN DQG HGXFDW
FROODWHUDOV DUH WKH PDLQ YWWDHB VR D GHY IWRFOSHP\H QW G H[SHULHQF |
KRRYHV Rl VKHHS VROXWLRQV GHGLFDWHG WR WKH Wt

7KXV GXULQJ WKH RSHQLQJ RA3QD WO RIDOY ¥XWe\s TBQBWRO\SLQ 7 ,,
QHFURWLF SURFHVVHYV DV ZHOO BW WIQHRYPSBHPHQWDWLRQ RI
LQWWHIVHULDO DGPLQLVOWWXMLEBRVRIHBQXJV L

K\_~_gby h[ Z\lhjZo

=KXBWD\HYD GRAW®UDO VWXGHQW DW 9HWHULQDU\ OHGLFLQH 'HSDU
QDPHG $R%DLWXUVRYRMD QDL FLW\ %DLWXUV\QRY 7HOHPDRPD DOW\Q

#PDLO UX

7HJ]D $OH[PREWIBURIHVVRU RU\9BMGILAL@MNH 'HSDUWPHQW RI .RVWDQD!
QDPHG RADLWXURMMRYQDL FLW\ %DLWXUV\QRY 7HFOD LI [ WHJ]D #PDLO U

@m[zglz_\zZ :elug Gmjufh\gZ ;ZclHkugh\ Zlug®Z "hklzgzc f_fe_d_Ild
mgb\_jkbl_lGel_jbgZje® ~bpbgZ dzZn_jzkugdihjzglu \_I_jbgZ¥beguf”rZjugu
fZlbklje"hklZgZ® ;ZcIlmjkugh¥rd L_e nzdk HDLDOW\G#PDLO UX
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DIWBHAJHLIXOOLQ HFIOVRISHSWRD B IKEYNRDQ GV WHBLQAD

$ULQRY %DQGLGDWH RI DJULBRFWRWPRIK BUMRFHH F K Q L FQOIDP 803 MYHHWU V L W
6 6HLIXOOLQ FOWRISHSUWRG R RO GV WHBLQWD\

SBWHOED\$H¥SK' VWXGHQW D VIV]DWWDSIWR RHFKQ L RDE HB@WSM &I IVIXVDO L Q
FDWKRGRWRS SURDBEEYADRG U$V WBLQND\

7KH UHVXOWYVY RI WZR \HDUV RI UHVHDUFK FDUULHG RXW LQ FRQGLWL
$VWUDNKDQ GLVWULFW RI $NPROD UHJLRQ 6WXGLHV KDYH VICRKZQ QUKW WHW
UHVHDUFK GHBRW®BGRG WKH VWXGLHG DJULFXOWXUDO SUDFWLFHV DQG Z
FROQGLWLRQV DQG JRRG VSULQJ RI SURGXFWLYH VRLO PRLVMRQUB QG WWHH
IRUPDWLRQ RI D ODUJH QXPEHU RI EDVSHRORRQHRDKHIOM QWL AR 2ZMKBEIW FLC
WKH IORZHULQJ DQG PDWXUDWLRQ KDYH DGYHUVHO\ DIIHFVDHG D/AQRAHY | R UW |
ODWH SODQWLQJ GDWHYV ZKLOH RQ WKH RSWLRQV IRUDD GlHHIL RS KR\ HDMJUAC
HI[SRVHG WR WKH QHJDWLYH HIIHFWV RI DGYHUVH IDFWRUV
&RPSDUHG WR WKH FRQWURO LQ WKH HDUO\ VWDJHV ZKH@WPHBG LEK)}J SO
NJ KD DQG LQ WKH EDFNJURXQG RQ MK H RZGINMHW LICQ ]18BWH VRZL
VHHGLQJ UDWHV H[FHSW PLOOLRQ YLDEOH VHHGY SHU KHFWDUH \LHO{
2Q DYHUDJH\HRMBR WEHRH VWXG\ RQ WKH JURZWK DQG GHYHORSPHQW RI
HDUO\ VRZLQJ VHHG UWDWHDROH VIRPHOOLFHU KHFWDUH DV ZHOO DV PLQHUI
.H\ ZRUGV VDIIORZHU VRZLQJ GDWH VHHGLQJ UDWH ILHOG JHUPLQDYV

Zaklzg J_kim[ebdZkugu [hez”"u KhgufzZbzj ;2Zjezfz"Zjlace
‘ue™Zju :ljh[bag_k Z]jhg_jbtkeiled d_]_g kZjzZilZZZ% d_kZclZ ~_mres k_dlhj?u
r_geg®Zfmu [ZjeZfZkug™zjse legeg_"Zmug |_"_mre g_Jtad*ZItZjt ZclZ
]e "derZjru 'gefreedfe fretdgefreesed d » _mre hjug"Zjrufukug lheuZzZflZfZkua
k_Herl_jef_g kZeuklgryz'fi_gle "~ _cr_ ~Z@QujzZ ZefZc hlag 'If_g kZiZeu rbdeaZzl

~d "or]e Zcldge FZceu UWeZZj [hcugrZi_g hgu ldeeedkea”e]e

kZIZm hjug”Zjugulefkea™eYy_~ Zmre &kefredZjmZrueu kZeZkugrhxkljz
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]Jbkug *~ _Ideeesdle [eefZm®u[ZcC ‘ueu”™u "Ze”Zj"ukejm~ueufbg P _e]_g ue
g_lte Zaueedled IZmZjeRpjulZg¥ e+ Zehjg_f"_]er_ogheh]bykueg*Zgm uzju
gme feg R "heeZjugZ”u Kujl Zmu&jmZrueu 'gef”_jege'ghejek'ed feg
1Zg%l esg_Ileg g_Jeal*s |ZmZgéldj %9_ Zjllujm~u ZmuerZjmZuudgaZkZlug™az
hgu rbdeaZlug "kefred fZcug I K_je_jns IbefrerZgm~rdflZfZkua _Im~"e

"% _  hxeZlu&g dee ] che uarZl ZmuerZjmZrueuZcgZeufugrzZ' je_jl_
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FZkZjugu_J]ekle'd dfegZjlmuguk_ L' & Kf fgnz
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gZ [_cefreee]0@” jZrueu Z Zjeu & +ddl_m deg” ]Jkefredl j "bees]s

IZc'lasfre &BNZjZIZjUg™NZ [hemugnhZ >"@QgZ f

FZKkZju d[Zuk'kefre]e k_deene ZkljZ | Kftk_[m'€r_je ~ZgZ f
ufrZkugz “Zlizrg™klizg ~Z [bheh]byeu &kefredl_jre kZlZemu 'flLg”_]e"_c
j_d_eedl_jeo f 'kejm”™ _]e Z]jhl_ogbdhgtimeZ [hcugrZ ZeuWu

1% e _jeg”_ ZclzZjBa kzZkIUZj [Z] &k & gan_ & fgnrz
eZé¢Z §[ZukzZ ZjZZg™Z lhiujd | arz &k "kefredl_jkZlZemu
gmug ‘ee'd _j "N Zmjmeég] abd gk | & 4yart “bgZm ZeMwgNKefredl j

f_.g Za a"ZeZ™u I|hiujiZ ZzkzZj ZliZc “beee]e ~ZgZ f
"u 9% _ lha?ujfZc®™e ZmukiZeu _Jekl_ "Z & x£ddl_m deg” ]kefredl_ | “bees]s

ku Ze ~Zue [heui IZ[ueZ”u > @ NZgZ B @

KhgtrudZg Kh«&lledZaXklzZg Zctg"z FzZkZjugu 'gefreesdjueuf we_
fZ kZjugu fZceu ulf Z "kejm ZKZ_dle f_gl_je ‘'kefredl_]e k_[_Il_j kZgu K_[_11_
$~ [b_ I 'd” _jeg_ jJeace]l_g kZjzuaAZfEZ uf kZgu Ufgu kZgu K K_cnmeebg

k%¢d_k KhlellldZaXlZggu ZjZ h uj lhu ZlugZu ZaZzZZ]ljhl_ogbdZmgb\_jkbl_lege
jZu "zZ"Zag”Z fERZjugukejm IlglkeHby _Jergecd¥_'kefred rZjmZruwedZ_“jZku
kugu Z]jh%e+e”™_jeg a_jllogm JjZklujm gu a_jloZgZkug”Zl ZgYu

[hcugzZ ~ _j dI_j "h FzZkZjugu [bheh]byeugefreee]e-
HkuzZzg [ZceZguklu [ea’jtl_mefeard_e_ ke nhjfmezZf_IZEZfu

fZ kZlu fZ kZju'gefreec]ZplZjelZc "h . & Kk Klk F gz

ZjueZmug¥%_ "lZju kZiZeu fZceuwfl & gar_ * "bgZm ZeMwg”hKefredl _j

gu | jZIlu '"ghejekegflZfZkua _Il_'lkgim “beee]e ~ZgZ f

I_agheh]bykug a_jll_i "ZkZm [he”u Kk ‘kefredl_Je k_[_Il_j kZgu ~ZgZ
A_jll_m~rg_Jlea]e feg”_Il_jek4u fZ Klkt Kk_[_Il_Jeulf kZgu ~ZgZ

gu ‘'kei*Zfmugu 'gefege jueufru we_ F + | ufgu fZkkzZku ]

f_gl_jegeddl_fle%_ @]ékefredl_j "beee]s LZgZilu%ejb[_gdhiujZu ‘ueu

"kefredl_]e k_[_IlI_j kZgu kK Uf Il ]s]tace]l_g Z]jhobflaygul_nAQ  _e_jeg_

kzgu | ufgu fZkkZku Z4fci "2Zc k%d_k hjlZzmazlldZj[hgZIllZjZ h uj |h

edugZ k_[m f_jaefeg_ 'é&r [jmgf %Q_ iujZ ZjZrejegheef_je _«]b%h
fbg_jZe”u ldclur ZykugZ [ZceZguklueba”g_leg Zahl f] d] 'flLg ~]_c"_

euilZkmug a_jll_m dejne JH + fl] d]%g_ B+ f] d]
A _jll_m fuklZju :fheZ h[eukugu L%ejb[_ Jjleace]_g 4&fiZ g_Jeal [Z
'kljZzoZg Zm~"Zgu ©ON_jf_j a @RK ku u | jlde Zcl Wwee [heui IZ[ueZ™u
‘ue™Zj ZjZeawg”™"Z jleace™s A jITueu \ ] IZpby dga_ ff "ZnmrZgug
ht_dleke j_leg”rkZjEZgu : fZc Kuiu | kle heidieru hjlZrz 'dgk_Iderle
Zeug”™u '&" _dleZeiu Zed f Ze jZ"u e “ue ]b7jhl_jfbydawnnbpb_ gl
_k_il_m 2eZz f  ZclZeufkZgut [hcugZ drle j Zrueulu “uez =LD
K_[m f_jaefr_je b “Z1Z™Nu
L ufru k_[mér_je ] dlZjugZz ‘ueu ff "Zmugrug Ilkle
b fed Jerl uf K_[mfuklZju KAK he 'd ue”u hjlZrzZ "gk_Ilderl_g Bf

k_ideref_gjleaceZlZjZjZew kf Lu ]J_ "HZju [he?u 1Z&yZ fZmkuf ZcuhdZ

Zd ur _gleam k_[mf_qg jljdee™e upZm "ZmugrZrug fer_je'd ue”u hjlzZzrz'd

gkZku_leg”r_gdZuklu @hgbgkdbc? khjkudberl_g fif '1f_g Ikle =Sjibt_jfby

k_[ee”e Kk_[m f_jadefuj k_[mefr_je eu dhwnnbpb_gl [hcugkd 'w&Ze”Zgdg
feg' Jer luf ]_dlZjugZz ‘ue [he”u =LD
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‘ueu “Zmugruggu g _Jealtef_je Zcugu [ejegre hgtle]eg”_ "~ZriAugg
IZfua ZcugldZkug”Zz ff ‘uell'er_jegedi I kme d_r f_jasfr_ k_[*e]_g
ree”_ Zcuguy, hgdgte]eg”_ f¥%9 ~ 1ZgzZilzjMZ fZkZjugu k_[_leg”_]eufl
IZfua ZcuglbzZkug”z ffkle &1z kZgu % _ luf fZzkkZkugu'f_gej_d
pby d_ag”_]e [_ek_g”ejZlmijZ “buglu ZeuilZkmu¥Z | _Ile K_[_[Zeusa fhe
‘ueu Zeuilu ] _c™_ [hekZ ‘udukme d_r f_jaefr_ k _[*kZjggiid e gm
Zeuilu ~"] _c”_g fK'If_g [he”u d_a-sgehjlzku f_g uf ZeuilZkmu dega_
FZkZjugulzZgZilu' Jerle]eilhz 1z kded_k d_ene de¢llie %9_ "uem detlkdea
uueZe”™u _ldeecdlerf jeg"_ kiulh ~e]9% jeg_g ufgu ZeuilZkmu |1_"_e«*i k_
jZ Z[Zlug”"Z ff ZRu'gef~re uke [he [_ll_jre[Zkuf [e+]s Lfkua g_f_kedh

ZdZ Y% _ ZmZdwulZceu I_fi_jZImjzZkughrzg ~_leef_]_guirZj ZeuilZklujru ?jl_
_de ‘ue”Z hjlz _k_ii_g ZjZewg"Z f_jasfr_k_[*e]_g |1ZgZKZ}ZZm d_" _
[heru ?jl_ f_jaefr_ k_[ee]_g lZgZzijzjdzr f_jasfk_[*e]l_g |ZgZilZgulukZ
hgu f'er_je d_r f_jasfr_ k_[e@RlgjlZz zZg~z ZilZZ _jl_ [ZklZe u ZHk(peZ

f_g kzZeukldgn"Z 'fi_gej_d ZeuilZklu guku fZkZju k_[_Il_jeg”™ _Uud EZj lBuuU
:eZc™Z "bgZm Zedu'gdeZMNedl_jrkZ f_ g ~Zfui %_ i*kee]_j"rs ZeZc™Z Zjlu
IZemu _jl_jafr_ k_[ee]l_g lZgzilZZgr"ZuehZze Iuf kZiZkugflg” _1le

ju [heru K_[rarf jeg fe'g]er I uf A_jll_me_jx%b  _e_j* [hcugrZ hjlZz
gZg fe'gler uf Z Zjllugg"Zkefed _k_ii_g _derZue' kefredl_]e k_[_Il_j kZgu
| _jre kZIZemugl'f_g”~_me [ZjBUu[m f_j NZQgZ Ze k_[_lftZjl kZgu NZgZ
aef_jeg”_ [Ze™u Lhiujz fbg_jZe™u luzZjZzewg”ZZeuilzZklu ?jl_ f_jaf"_ k_[*e]_g

Zclurlu _ Jeam”™h % _je [Zeru Fb lzgzilzjrzZ e[ dik_Iderl_j d_r f_jaefr_
g_jZ%®u luZzZclur _Jleace]l_g lzg2zilzjrzklp-e]l_g lZgZzilzjf_g kZ2zgwkZuj k_[_ld_
gZlu " Jerled i_'&kefredlkZlIZemu fb % _ | uf Z Zjlu[he”?u lufgu
g_jZe™u laclur _Jeacef_]_g lzZgzilzjfzgkzku _jl_ f_ja<f*_ k_[ee]_g lZgzilzj".
kZ2uklujzgn"zZ Ibekegir_ “h ] ZjZewg”™"Z Ze d_r f_jacf¢e k_
Zju ZeuilZklu l]_g lzgzilzprz ] ZjZewg"™Z Ze ui
‘uef_g kZeukldignz ‘ue IzZklu Fbg_jZe?uZlkdur _]eace]_gZiz
fZfuj %9 _fZmf ZceZjugdZheZceu ZmZzZj"Z fbg_jZe~udalur _Jeacef | gZliZ
jZcu “2Zcu fkZjugu Zku “Zkue fZkkEZjf_g kZeukldg”™Z | ufgu fZkkzZku
| ameg %9 - [*j kefredl_ k_[_Il_j kZgugu ] Zjluhe?u d_KklI_
D_klI_x=Hjlz _k_ii_g ‘uerZju fZkZjugu 'gefreesdjueuf
we_ f_gll_jeghjk_Iderl_je
L%e<jb[_ & ZeZju f "kefrhedl _]le K_[_I1_]e
k [m k_ [m'ér_jo fed 'kefredl_|j K_[_IlI_j kZgu | uf~rZzj | ufgu
f_jasfe ‘glerl uf ]z kzguwzgZ NZgZ kZzgu "ZgZfzZkkZku]
LuZcluefZg Zy
fzfuj
;ZueZm

fZfuj

fzfuj

fZfuj

LuZclueZg Zy
fZfuj
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;ZueZm

fZfuj

fzZfuj

fZfuj

FZkZjugu'gefreeedueuf we_fdl_ fZfujr"zZ k_[eef kZezZjrZ [he”u |jEleg_
j* g_Jlea*g”_ [bhehpbfreaeed ZHa*u He u luZclurlu _Jeamgefreeedle ] dlZjugZz
a_jl_m ‘“ue™Zjug"Zz plZ ZjZwegrz pl_ Zjllujru Lclur _Jeacef_]_g
| asene K_[m f_jaefe ZcutuZzykugZ [ZcZy"Z fKZjugugZlu ' 'gefreecs]eupZmkgz
efHukkua [bheh]bygefreee-d 'felgr kuf_g kZeukldg”nZz p 1Z ZeZla
I uf ]Z k_[merf_jeg~_ Zu P~_j"s ur _Jeace]_g Zy"Z p 1Z Zhu [he™u
djk_Ille« p 1z reZcnNZ d_r f_jaefr_ k_[ee]_g lzZgzilzjrZz

A_jll_m “ue”rZjug”™Z hjlz _k_Ilu_gfegd' Jer luf ]Z k_[mef_jeg_g [ZK[Z]
"geffreeedil_ f_jaefr_ k_[ee]_g lZgziezdj’kZ[m'ér_je_jeg”™_ KkZju' gefreee]e [Z
"hZju ZeuilZklu Ze hZju dk_Ildere uezZmlgZkugzygflg ZeuilZzklu d_kl_

D_kI_xHjlz _k_ii_g ‘uerZju fZkZjugu [bheh]lbsyu 9% _ gZu
'g.f/\-eo].
L%e<jb[_ & ZeZju &gefreeepd ]Z GZlu'gesfreeedlruezZm
k_[m f_jaefek_[m'&r_je feg [bheh]lbyeu gZlu gkZkugzZg Zmul p ]Z
"glerl uf ]z
LuZcluefZg Zy
fZfuj
?L::
;ZueZm
fZfuj
?L::
fZfuj
?L::
fZfuj
?L::
LuZclueZg Zy
fZfuj




"MUER:JM:RUEU UEUF>:JU

?L::

;ZueZm

fZfuj

?L::

fZfuj

?L::

fZfuj

?L::

hjulzd_e]_g”_ 1ZzZk_[mf_g [°j]_ LhefzZgqz\<<Kjhdb Kkihkh[u b ghjfu
fbg_jzZze”u ldclurlu _JeamA¥ZgZilu'g ihk_\ZkzZnehjz djzkbevgh]lh gZ dZrlZgh\t
Jeded i_'ckefredl_jkZIZemugZ % _je [Zc ihg\Zo <he]h]jZz~kdh]h AZMNhdkW®&\h

Zéu K_[m'er_jeg ]_dlZjugZxl_g j_n dZg”brdlzZgkmidfzjz ] £
feg 'gler luf Z Zjllugg”™rZ kefredl_jne k
kzZlZemu'fl.g”_cleg”e]e lZgtiu FKZ| ‘muerZjmZruewurZue~Zjuguf_f
gu ]Je” gm uf kZem de@” uke™u ed Iled khjlkugZkl f keefZlu
fhe lkme : k_[_IlufZj kZgugu [
d_fme f_g uf fZkkzZkuguf_g”~_meg_ $jegh\ D =~ [&kefred rZjmeuu
%W _j _lle %%ej_k_ d_r f_jaefr_ k_[-eliigdbdmfu:klZgZz [
gZikjrz Zgdijegne =_dlZjugz ‘'gliag
I uf k_[m'ér_je _ "hZju [bheh]byeu 5HIHUHQFHYV
'gefeecdjld Iderl_jeqZeuilZklujru Gz 3URJUDP IRU WKH GHYHORSPHQW
'gefeeed k_Ter fijeg ] _dlZjugzZ |l _g LQ WKH 5HSXEOLF RI .D]DNKW9DDY¥ IRU
feg'gler luf ZZjllujZg”rZ “hjueZtug 3$JULEXVLQHVV " «5HVROQXWRIRQ
Auu Ze ] _dlZjugz ‘gfleg lufrZz 1 )HE XDU\ *RYHUQPHQW RI 5HSXEO
f_g*_clegne]e 1Zeg®tu Q& 'gefree-d]Z ]IDNKVWDQ
uezZm lgZkugzZg Zmul fZfuj k_[m f_|j 3URJUDP IRU WKH GHYHORSPHQW
asf’g [ZZe”™u hkufrz'gefreeed pl]ZLQ WKH 5HSXEOLF RI .D]DNKWDLDY¥ IRU
NRID 3$JULEXVLQHVYV " ¢« BHVROQ XWRIRQ
2FWREHU *RYHUQPHQW RDMHSXEOL
$N _[b_11_]j VWDQ
Zaklzg Jkim[ebdZkugu $ULQRY . . OXVIQRY . BXF&URS ¢

‘uerZju :]ljh[bag_k Z]jhg_jétkeiled d_WLRQ 7N[WWERR/LDWLRQ RI 8QLYHUVL
r_gegZfmu [ZZjezZfZkuzZzaXklzg kim]|

el Zkudef_lege ‘ue”u ZiZgug™d 7TROPDFKHY 99 'DWHV PHWKRGV
< Zmeuku Rl VRZLQJ VDIIORZHU RQ FKHVWQXW \
ZaklzZg J_kim[ebdZkugu =IXRO]KL\D
‘uerZjuZljhg _jekeiled d_r_geffemu [Z IDWLRQDO VWUDLQ WHMASWQJ PHW
NZeZfZku ZaklZg J_kim[ebdd@kfulege UH FURSVY $OBBW\
‘ue”™u ZaZgugOZ Zmeuku $ULQRY .. RGREVWIURQ 3UDFWLFD
$jegh\ D fkugh\ F  ° [ &kesf*ed ERRN $VWDQD S

rZijmZruew Hmeu J ; F @HHu Zkh
pbBbyku :efZlu

ANlhjeZj ImjZeu%ef_I1_]j

Fikugh\VZ uffZl FZcjzZf[HdutZmue rZjmZrwedMeufr*Zjugurhdlhju ijhn_kkhj
©K K_cnmeebg 2Z2lugZa@ Z]ljhl_ogbdZewmgb\_jkbl 13" : ©]egreeedig  »kef/ed
rZjmZrueM? dzZn_"jZku :kKlZg&Zku -@k ~Heu Hfuk |_e
khi 1_e nzZdk ND]JHNH #PDLO UX

,j*ghVZmuj Zg D_g tdcZmue rZjmZredeufrZjugudzZg”"b”rZlu *hp_gl f Z
©K K_cnmeebg 2Z2lugZa@ Z]ljhl_gbdZ@&u mgb\_jkbl 13" : ©]egreeedig  »kef/ed
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rZjmZrues? dzZn_"jzZku :kKlIZg&Zku -@k ~Heu fuk I_e
khi 1_e DULQRYB #PDLO UX

MI_ev[Z_\ ?jezg :fzzguhe "hdlhjZgl Zkkbkl_gl ©K K_cnmeeblg "Zh&"Z
Z]ljhl _ogbdZemgb\_ jkbl l¢& : @Qegreectlg »kefred rZjmzZmméudZn_"jZku :klZgZz
©@eZku @k ~Heu fuk I_e khl I_e

XWHOEDHYBHUODQ#PDLO UX

Fmkugh\ DZzZ bfmjzl FZcjzf[_dHhhlldhj ko gZmidhn_kkhj ::H ©DZaZokdbc
Z]ljhl_ogbqg_kdbc mgb\_jkbl_I| bf_gb K K_cnmeebgz?2 dZn_"jz ©a_fe_"~_eby b jzl
:klZzgz ijhki_dl ITh[_~WZ[ I_e khl I_e nzZdk

NDJHNH#PDLO UX

:jbgh\ ;Zmuj°Zg D_g  _[Z_UBg”"b"Zl & gZmuh "hp_gllH ©DZaZokdbc
Z]ljhl_ogbqg_kdbc mgb\_jkbl_I| bf_gb K K_cnmeebg#Z? " ddry dj4z&kE gb_\h"kl\z2 ]
:klzgz ijhki_dl Ih[_"u JZ[ I_e khl I_e
DULBRY#PDIUX

MI_ev[Z_\ ?jeZg :fZg heMbdlhjzZzgl Zkkbkl_gH ©DZaZokdbc Z]jhldlmgbq_k
mgb\_jkbl_| bf_gb K K_cnmeebgz2 dZn_"jzZ ©a_fe_"~_eby b jzZkl_gb_\h~kl\z2 ]
lh[_"u JZ[ |_e khil |_e X W H OBHIWHANP @ WX

0XV\QRY .D]KLPXIDPEHNRYAEKWRU RI DVBLARGWRIHRYRW]DNK $JUR
7HFKQLFDO SYDLPYHEGMBHBHLIXOOLQ FPWRSH S URBRIBWY. RDQ GWWBIQ®BR EH G D
$YHQXHIILFH WHO P RLEO H ID[ ND]JHNH #PDLO UX

$ULQRY %DX\U]KDQ .HJFXQEDEHBWIF RI DIJULBREWRBDPBNKFEHIFAHFKQLF
8QLYHQDPWIWHBHLIXOOLQ FRUWRSHSWRGRIEMMRIQ GV WBLQDR E HGDH Q X H
2ILFH WHO PRELOH DULQRYB _#PDLO UX

SWHOED\HY (UODQ $RBSKXQNKROKRNQMK D VIVJDWWDSIWR RFHFKQLBD® HB®LY HU
D I WeH®H L | XRKDOWLKQR G FDR 8 RSG X A/QIKRKY E D Q GV WBIQBDR EHGEYPHQXH2 IILFH WHO

PRELOH XWHOEDHYBHUODQ#PDLO UX

M>D

G?DHLHJU? OHAYCKL<BGBGH=BQ?KDB? IHD:A:L?EB
KHIJLHH;J:APH< EVG: F:KEBQGH=H < DHEE?DPBHGGHF IBLHF(

cof _I ' A d ko g ijhn_kkhj dzZn_"ju Z]jHpthkbdbgzZzckdbc Jhkm~ZjkI\_gguc
mgb\_jkbl_I bf : ;ZcIlmjkugh\Zz

LZrfmozf_~h\ F ; azZ\_“mxsbc eZ[hjZlhjb_¢ k_e_dpbb evgzZz fZkebqgh]
©DhklZgZckdbc GBBKO?®?

tkizg”rbyjh\z =2+ fZ]bkljZzgl DhklZzgzZzckdbc Jhkm~ZjklI\_gguc mgb\_jkbl
bf : ;Zclmjkugh\Zz

< klzlv_ jZkdjulu g_dhlhju_ ohayckl\_ggu_ b [bheh]bqg_kdb_ hhjagpal\ eb kh
evgZ fZkebqggh]h
ljb\_~_gu j_ameviZlu khjlhbkiulzgby evgZ fZzkebqggh]l]h \ dhee_dpbhgghf ik

I
< klZlv_ kh~_j blky ZgZeba k_e_dpbhgghc jZ[hlu \ dhee_dpbhgghf iblh
fzkebggh]lh az ]h~ b kjz\gbl_evguc Zgdegba khghd paah b 11 :9gZeba

ijh\_~_g iml_f bamqg_gby i\e]hygllebfZIbg_kdbo mkeh\bc DhklZzgzZckdhc h[ezZklb

<u”_e_gb_ ihkj_~kI\hf \k_klhjhgg_]h _Zgdehdafygh]lh fZl_jbZeZ ieZklbgguo
mkeh\byo kmohkl_ighc ahgu K_\_jghlh DZzZgBowml&ldXgudukhukhdhfZkebqgguo
kdhjhki_euo b kj_"g_ki_euo khjlh\ b p_ggh]lh bkoh”gh]lh fZl_jbZeZ evgZ fZkebqg
gh\uo khjlh\ b \g_"j_gby bo \ ijhba\h”kl\h

>Zgu ihdZazZl_eb khjlh\ evgZ fZkebqgh]h k ihfhsvx dhlhjuo fh gh \u"
hih[jZzlv gZlhe__ emqgrb_ b "bag_kihkh[gu_ jZkl_gby mklhcqgbl\uo d [he_agyf b \]
\ukhdbf kh*_j Zgb_f fZkeZz

MklZgh\e_gh qglh gZb[he__ mjh Zcguf khjlhf yley_Ilky khjl DZaZj

Dexqg_\u_ keh\Z e _g fZkebgguc k_e dpby dhee_dpbhgguc iblhfgbd
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620( (&2120,& $1',2%/2*,&$/ ,1',&$7256 2) +,*+ 48%/,7<
67$1'$5'6 2) )/$; 2/,9( ,1 &2//(&7,21 1856(5<

$KPHW $SHYRIHVVRU RI FKDLU RI DJURQRPLFV RI .RVWDQD\ VWDWH XQ
7TDVKPXKDPHGRKHD @ RI WKH ODERUDWRD| RI RB @VIA VBRI LR |
$VSDQGL\DURWBH QGHUJBEUGWROQWHG6WDWH 8QLYHUVLW\ RI $ %D\W XU\

,Q DUWLFOH VRPH HFRQRPLF DRIGKE 1R O K DLIFLDNDO IDQ\RIFIGMARAWH RSHQH ¢

5HVXOWRI KILDK T XDRILMDDWR@WY H RO HIEYWH®R QQQKUVHU\ IRU

$UWLFOH FRQWDLQV WKH DQDO\VLV RI VHOHFWLRQ ZRUN LQ FROO}
FRPSDUDWLYH DQDO\VLV RI VHOHFWLRQ JUDGHV IRU DQG RI 7KH |
LQIOXHQFHKIRU FWRLWDWLF FRQGLWLRQV Rl WKH .RVWDQD\ UHJLRQ

$OORFDWLRQ E\ PHDQV RI WKH FRPSUHKHQVLYH DQDO\VLV RRD VHO}
DGU\ VWHSEHR!I 1RUWKHUQ .IKDMNK8WRQXEWVRIEVIMWH HDUO\ ULSHIQJ DQG
YDULHWLHVY DQG D YDOXDEOH LQLWLDO PDWHULDO RI IOD[ ROLR® LRU
SURGXFWLRQ

,QGLFDWRUV RI JUDGHV RI IOD[ ROLYH E\ PHDQV RI ZKLFK EWVIMW SRV
DQG YLDEOH SODQWQNWWHEBBDWHY DQG ZUHFNHUV DQG ZLWK WKH KLJK F

W LV HYWDEOLVKHG WKDW WKH PRVW SURGXFWLYH YDULHW\ LV WKH

.H\ ZRUGV 10D[ ROLYH VHOHFWLRQ FROOHFWLRQ QXUVHU\

DHEE?DPBYHMR?LL? F:CEU AUJ>U KHJLLUME=1E?J1G1
1J?M>K:J:F@:EK:J:G;BHEH=BYEW&JIJK?LD1RL?J1

rof _ I @ A £ ;ZclHkugh\  Zlug®wZz "hklzgzZc f_f_e_d_Illed mgb\_jk_|_lege
Zljhghfby dzZn_"jZkuijow _kkhju

LZrfmoZf_"h\ BEfZceuwmwWujru- k_edpbykegesjloZgzZkuff g]_jmre

tkizg”byjh\z =; ;ZcklHkugh\ Zlug®wzZ hklzgzZc f_f_e_d_Iled mgb\_jk_I_lege-
F tZ]ljhghfbfgfzg~r@u - fZ]bkljZglu

Fz&xez"Z fZcewupgw- khjllu © e]ee_jsdej_ m"kZjZf ' Z&ZjZg'y_ [bheh]b®eu
ddjk_lderl_je Zr®

FZceu &ujru- dhee_ dpbgdyu leg”" - "7 khjlkugZmlibg e _je d_ele«j] g
HkufZz€&ZezZ"ZZceuvawuj®u- dhee dpb@dvu leg” 'k _e dpb@etfuklu- ZgZebau
[Z] tg_ U k_e _dpb@kt#juilu - kZeuklujfZeu ZgZdabaluj] g

K_e_dpbgetiZzl_jbZeru “Z2g@u kZjZeZm ZfZe"Zju _&keg”_ "Za@&lZggu
khelkledOp¥OZcfHigZ runrZfru ¥WHM »gefre fucel _jl_ 1g_ _jl_ iek _leigg’
[Z¥2 eu auj »kefre]sagZ-Z khjlug "ZkZm_"heZj»g~ejekd_ _gl]eam

FZceu &wujru- khjllu- dvjk_Iderl e_je d_el*j]l_g khe mrkg-Qe¥Z 11g_
abyg@iZj¥ N | ogrdefr@u-@Qe "h¥Z M fuceu - Zerulg_ “ZkZfilasfredl_ j€RKKZcIm
“1g_ 1Zjlui Zm[heZ"™u

DZaZj khjlugh¥Zju»gefreees]ygaru

G _Jeaf¥frZjfZceu 2uj k_e_dpby dhee @iphyeu

Ezg fZkebqgdcp_ggZy |_ogbqg_kad#ky \ ibs_\hc ihebphzZkhdhc dh _\_ggh
dmevimjz fghlhklhjhgg_]h bkihevah\Bgmhdghcihim"bpbgkdhc |_dklbaxdghjc iZ]j
eyjghklv dhlhjhc m Ilkb\ghwighba&h”~b ghc b *jm]bo hljZkeyo ijhfure_gghklb Hgh
I_e_c jZkl_I k dZ ~uf 1h~hf 1jb \u[hjeyhlk¥ kujv_f "ey ijhba\h”"kI\Z jZaebqguo I
Ney \ha”_eulZgby \ Ihf beb bghf j ]bhylbcg MWkdmkkI\ _gguo \hehdhg baheypbl
olbfh mqgblu\Zlv _]h ]_g_Ibg_kdbc ihlggpieZ&lbnbdzZlhjh\ kfZahd \u&hdh]h ~Z
[breh]lbg_kdb_ hkh[_gghklb bihevebgblgkb ~jmhedf_ jh\
ah\Zgby Evgygh_ fZkeh h[eZ”"Z_| mgbdZevg

E_g fZkebggukrghe_lg__ "\m~*hevdpHbqg_kdbfb b e_q_ijdimbeZdlbg_kdbfb
ljZ\ygbklh_ jzZkl_gb_ Kh~_j"Zgb_ fkWeREZbBb MgbdZevghklv _]h aZdexqZ_Ilky
[ edZ \ k_f gZo kh\j f gguo k_e HpjhHggmdfZjghf kh”~ _j Zgbd gikesb g
khjlh\ evgZ ~“hoh”bl ~h b \_Ikkhhjuo "bjguo dbkelhdbghe gh\hc gdeeb
\_ggh <ukhdh_ kh”_j"ZglgXiuhedpguo \hc g _azZf gbfuo \ jZpbély\ dZqg H
"bjguo dbkehl h[_ki_gbZahzZéghp ijhg gu_ k\hckI\Z evgyghlh fZkeZ ihihehveyxl bk
ghc b klhcdhc ie_gdb ijb \ukuoZgbbahZjzkdb]l]tbh ~ey e _q_gby b ijhnbezZdlb
eZdb ihemg_ggu_ gZ evgyghqg_dwehbnj® gkihkm”bkluo °~_ _embdhggbuo aZz
gZ”™_"gu b "he]lh\_ggu FZkeh kheki_dhé BEgbc [he_ag c i_qgq_gb b wg”hdjbggh
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|_fu dh'b kZoZjgh]h ~bz[_1Z h bj_ldtke_\pk | _gby ihlklfygmevimju \h \eZ]_
iZebl_evguo aZAPgbc jZaebqguo hj]Zd&khbZ_lkyk @

Njp H~Ag®_ klheh\uo eh db evgygh]h fZkkelZgbfzZevgzy |_fi_jZIlmjzZz g_h[oh”~bfZ
m~rhe\_I\hjyxl kmlhggmx ihlj_[ghklv gq2feWw\ijhgZklZgby k_fyfK Khzf Zdlb\guo

\'g_gZkus_gguo "bjguo dbkehlZo iheh bl_evguo |_fi_jZlmj ~ey ihélgh]lh jZa
K_fy evgZ y\ey_Iky bklhggbdhf [heviBkih_gbc hl ijhjzklzgby k_fi dB ~h kha
debq_kI\Z \blZfhghk\ < < < IlhiZg gby khklzZ\ey | fK qlh ozjzdl_jgh

gh\hc b nheb_\hdtlddbédlbgZz Ihdhn_jheehA hkgh\lguo a _fe_ ~ evqg_kdbo j_1bh
\blzfbg ? Evgyghxhkbfy ba [h]Z]l_crblokkbb Fheh”u_ jZkl_gby evgZ kihkh[gu
bkKhgqgbdh\ eb]gZgh\s_kI\ h[eZ~ZxsbY jb\Zlv djzldh\j_f_gaafhjhadb ~h
fhsguf Zglbhdkb~zZglguf ~_ckl\b_f fIKihfhe__ gbadzZy |_fi_jZImjZ beb aZfhjhe
Ihlh eb]gZgu h[ezZz~Zx| ZglbZee_j]_dauflyb Zg_kdhevdbo ~g_c kbevgh baj_"b\Z
IbdZgp_jh]l_ggufb Zglb[Zdl_jbZeMgufk \lm Hgb ijb\h”*yl d bo ]b[_eb
fbdh[gufbk\hckI\Zfh k k @ < k_e_dpbb evgz fzZkebmgédhhbyo
Hloh”u fZkeh[hcgh]h ijhba\h*kI\K \eyglklh DZaZokl&Zg¥m_| m”_eylv \gbfz
“fuo b rjhl ij_~klZ\eyxl kh[hc p_ggwd dhgdgjh*he bl_evghklb \_phPpbhg
p_gjbjh\Zgguc dhjf ~ey kdhlzZ k \ukhjdhXh k_e_dpbb gZ oheh”~hklhcdhklv \ j.
N jZgb_f [_edZ ih kh™_j Zgbx g_azZhZghfoaojZa\blby gZ mklhcgb\hklv d j Z\qgl
Zfbghdbkehl b iblZl_evghklb g_ mKimiJbdspfe_agyf dhlhju_ kgb Zxb mjh Zc
“fuozf ih*kheg_qgbdZ b jzZikz LZddrmeviah] \ kj_~g_f gZ \ujZ\g_gghklv
“fuoz kh”_j blky ~h dhjf _~ b kl][e_klhy ~jm ghklb khaj_\Zgby Z Izd" _
j_\Zjb\Z _fh]h ijhl_bgZz ANZgbx khjlh\ jZaghyigphgh]lh b ~\hcgh]h
p fydbgu evgZ fZkebqgh]h kh~"bktdvah\Zgby k @
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FZc ! ! !
K1 fZcuguf'er_je d] ! ! !
 mua ! ! !
KI Zmuaugitd'er je d] “ “ “
Klleeed dhwnnbphld]gle

$jl jee "ZklZ kbujeZjruk | kZmugure eZdlZpby [hcugrZ kbujeZj kZmugu
gu de_fe ZrZjezj"Zg Z& XeugZlugug] jZ"u Ze _degre eZdlZpbg™Zd kZdnug
djk_I_"e e; "Zfm deag_ZylZefZZguf_g djk_Ildere d] ~"_cAeZMNhu regre
"% _ AZkugu ZeuilZkiZguf_g KeQte ezZdlZpby [hcugrZz jZz™dJ [e [ejegre
e_"e9%_ J[e ijhp_kd_ kmyZpbhggZg ZeeZdlZpbwXbujeZj kZmuguwfeglkkj Zg
gZlug wg_jlbylge]+ses [ej ke fkZeZ"u "~Z d] Zhu EZdIZpby [hcubir2-H
Khguf_g ZI1Zj ZrjeZj™u ~_eesgedke_gd |hj dhwmbpb_gleg ZgZeba”e rdj’k_Ider [¢jeg
eu [ee]* lhettzZfufZc”u lheuzklz re eZdlZpby~Zz diegEZe eZdlZpby”Zz
kbugZj "eegegd-d jZcru > @ ;°jeg
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d] jZ™u ZrZjeZjf_g kZeukdgjz
d] "Hju

D_klI_+EZdIZpb9g_ “ZIZlug *a]_Z4duklulherlbg”ejee] AjZZeZ luf
kbujeZjugu k lleeedgefreee]e O"@

Djk_Ilder eZdlZpby eZdlZpby
J K J J A 4
K J .]hdeKh\_jbg M B~_Ze Jhdbl Kh\ jbg M B~_Ze

20| =Zfe || Fzjdba| ;Zjl_j =Zfe || FZjdba

L'j'_E‘C kZEde] “ “ “ “ “ “

Ezdlzpbygu 13 13 13 13 13 13
dg”ed kZmudju

FZc “ “ “ “ “ “
K I fZcugu “ “ “ “ “ “
f'er je d]

mua “ “ “ “ “ “
K| Zmuaugu “ “ “ “ “ “
f'er je d]
K| [_jm “ “ “ “ “ “
‘uerZfrw
d] fbg

FK “ “ “ “ “ “
Klleeed

cdhwnnbpbegd]

@ jleace]l_g a_jll_#b " jkg d kl_‘pby [hcugrd kK jm “ue”ZfOu hZju % _
djk_lee]_d g"Z [ejegre eZlZpby [hcugra] fbgjzru | Z fZckua~Zgtujae

T Zjl Ilh[ug”"Z BEju [he™ut d] kl Ze~w ZgZebae [hcugrZ [ejegre eZdIZpby
jZ"u Ze=2Zfe_| |h[ug”"Zz d] jznu v Zjl lhfug”z "jkd Il & =2Zfel
FzZjdbaz Ih[ug”~Zz d] jZ™u regre IlhfugZg ‘%9 _FZjdba IlhfugZg
eZdIZpbyZ¥l_j "%_FZjdba lhilZju “h Zju
ZjZkug”"Z lejee_c kZ4é&icAigrZ Zcuj Klleeedgefreeedlse IhkeizlIlZmreg
fZrueu “Zug [he™u% _ d] jZ"u Ze klleeed dhwnnbpb_gll<gm Zguk d]
=Zfe | Ilh[ug”"Z kbujeZj*Uejee c kZelejee ¢ kZeZzZ k _il_]_g”_ kZgnuide
fZu d]'f_g [he”u Khguf_g [e*jegrefbeld je e dk_Ilder fZeNlalle Ibiegjd
[ Zpby™NZijl _j ‘ghejmife ZkugZg Ze&gg kil ~e Hgt%- Z "mulhek Zeuilu
ZrZjeZj ulejeec_kZefd "hZju [he”u [heui kZzgzez™j]e@e]_g a_jll_mlk_J d
;ejegre eZdlZpbynrz kbujeZzj ldZyugu "BEju klleeed dhwnnbpb_gleg [ejegr
=Zfe | lhfug”"Z “Aju [heru% _ eZlZpby [hcugrZz J _ne_drg Kh\_jbg]
d] jZ™"u Ze regre eZdlZpby”rZ ka*j#_Ile ¢ fzerzZjr"Z ZgZeba™jgllg d
kZmugu d] jZ"uygb d]hZju % _ der djZ"u Zeegre eZdlZpby [hcug
k1l_]e fZc'ér_je [hcugrZ ZheZ*u% _ rZ klleeedlhnnbpb_gl ddjeE u % _
jZ™"u regreeZdpby [hcugrZl_j djk_Ilder djZz*u % hkug”™Zged-k
"ghejmife ZNZg Zedg fZe™Zj MKk Kkebg] LjZc*" mg Jhdbl easg_ " ZIZI
kZmgw "hZju [he?ukZk'pgk_IldefFZjdba ;Zjl_j "ghejmife Z"Zg Zexig kbujeZj

Zeud&g kbujeZj Ih[ug"ZZg¢Zua[+j*g Ihflug”rZ kleesd dhwnnbpb_dlZjeZmu
rer_gregre eZdlZgbgrm”_ kleeosdjefeee [ejegre eZdlZpbynZg _degr¥ éZdlHpby
le " ZjeZ u% _ d] jZ"uKhZg %d_k "hZjeZ"u %_ d]jz"u M_k B"_Ze
regre eZdlZpbyAkektgefreee]e [hcugrZ easg_ ZlZlug FZjdbag”"ejmfe
=Zfe | "ghejmife Zgu ]_ghlbiled [eeedmM¥ZFZeudg kbujeZj Ih[ugezdik_Ilder
[ZkZ "g™ejmfe ZeZjru jlueZjuf_g kZz dI’h Zjez*WKhguf_g [ZjdhilZ Klee-d
eukuj Zg”"Z “Aju [heru;Zjl_j FZjdbadhwnnbpb_gufl klzg*ZjlugZg Zkui*t

A_jll_m d_acgrektyefreefcde]eke j_

;ejegre eZdlZpby [hcugfZjrhk "ue le@¢_ Zeug”™u lejee_c kZaflZpbw XI
NZhuu FZjdba regre lhilZ [ZKIhliZ] kZmugu k_¢\b&_ aZluu fZc iZcuau
f_g kZeukldag”rz'fi_g [he~uregre elZZd "% _ K fZcugu[hemu nZua iZcua%
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k1l Zmuauguf'er_je ;ea eZdlZpbkt?Z aZluu ZjZkugWZ[ZceZguk ZgZgba=e"
kZmugu fZemud iZcuad ~ K fZcugu ~« d_kIlI_
k1l Zmuauguf'er_je % _ kZmm~ djege

D_kl_ RZjmZrueu Z iZc*"Zeu [_elee_j ZjZkudhZj_eypbyelZceZguk

eZdlZpby eZdlZphby

Dik_tder "Zil _j | =zfe_I| Fzjdba :zjlj | =zfe_I| Fzjdb4
Lejee_c kZefliZl kZmugu
KI kZmugki j\bk a
K_j\bld_a +fZc
K_j\bld_a +fZc d]
K j\bld a +Zmua
K j\bld a +Zmuad]
K_j\bld_a #kZmngd
aZluu

Lejee_c kzefg W kZmugu ZjZkug” D_e_r_dl_ ©<bdlhjh\kdh_2 @RK ZgZe

dhjj_eypby Rg_ « I_ [he?u [Zkugu Kk lleesdgefreeec]eg ZjhZImreg
Kl kZmugu f_g kdj\bkZjZkug™iZz _ J ne_drg Kh\_jbg] -eacg_ 'BMJmg-

"hZju djk_lder [*jegre eZd|l Fjdba [ ZezZjru iZc~"ZEBdJ g

ZeugZg kbujezZjr"Z Z4E¢u %9 _

jZ™u =Zfe_| Zeud@g kbujezjrze | $N _[b_11_]j

djk_lderz jZ"™u ;ejegre eZzZdlZpby Kl _iZgh\ > < K_bg H ; Jh”*bgz G

[hcugrz k_j\dka_ f_g fZc iZcuaurFhehqggZy ijh~mdlib\ghkliygdhle\dmuo

ZjZkug™Z dhjj_eypbygu _k_il_sZdfeel qg_jgh_kljuo dhjh\ jZaguo ]_ghlbih\ <_Kklg!
kbujezZj Ihjug”rZ[hceZguk 2de”u hjeh\kdh]h Jhkm~ZjkI\_ggh]lh Z}\Zjgh]h mc
Ze ;Zjl_j lh[ug”Z jZ™"u  kbB_1Z « Ihf ] k

[ZkzZ ThilzjrZe[ djk_lder I_jek [he™u ljhohj_gdh | H f_jZo ih klZ[bebazZphb
A_jll_m [Zjukug”™Z kd jebkf_g jhklZz ijhba\h”~kI\Z b j_ZebaZpbb fheh

k1l_]e fZc'ér_je ZjZkug™Z dhjj_eypby Fhehqgh_ b fykgh_ “b\high\h”kl\h

dhwmbpb gl Z2ge”u ;ejegre eZdlZpby

[hcugZ _ "hZju djk_Ideri_g FZjdba eeZyjh\z : : kjzZ\gbl_evgzZy oZzjzd

Zeudgkbujezj _j_dr_e_ghjj_eypbyed_jbklbdz fhehqghc ijh~mdlb\ghklb dh

[ZeZguku jZz"u Ze =Zfe_l [udglh g_jgh_kljhc ihjh”~u b Jherlbgh\ g_f_pdhc

nNZ jZ™u regre ezZdlZpby [hcukrZz dpBHF_""mgZjh~rgZy kilm”~_gq_kdZy we_
%_ jZ™u jhmZy 9ZmqgZy dhgn_j_gpby O©KIm”"_gq
T Zjl Zeud)g kbujezZj Ih[ug™gZmqgguc nhjlWWS VEZFHKR X B X HUL

[¢jegr eZdIZpby [hcudFZ]skdua'€r_je IEDW MSJ

f g k_j\bk a ZjZzkug™Zzdhjj_eypby

Zeregre eZdlZpby [hcugrZz jz~u =2Zf SHIHUHQFHYV

e_| ZewWy kbujezjrz "~_g N ceg 6WHSDQRY ' 9 6HLQ 2 % 5RGL

|_jek [ZceZdgklZe™u ORORFKQDMD SURGXNWLYQRVW JROVK

FZerZjruk lleesdyefreee]s led_e_c REEHVWUIK NRURY UD]Q\K JHQRWLSRY
Au lejee _c kZefZ [ZceZguklu FZe gVNR JRVXGDUVWYHQQRJR DJUDUQRJR

euf «je [hekZ jekihf Zadwu hj_dle bZI <« WRP JRG Y,

jug Kkl "g*ejnmreg iZcr"ZeZgfrfdegned [_ BURKRUHQNR 3 2 PHUDK SR VWDE
leg erdaZku ~Zfig SURIRRGVWYD L UHDOL]DFLL PRORND

@ jleace]_g a_jll_me_j gelebs"cPMDVQRH JKLYRWQRYRGVWYR

hjulug”u “ZkZm[heZ”u J_ne_dAg Kh $OODMDURYD $$ VUDYQLWHO QD
jbg] ecaeg_ “ZIZlug =Zfeg*bjmrr Z"Zg PRORRM SURGXNWLYQRVWIHVMWRIRRY
Zeudg kbujeZzj M_k B~"_Ze SRURG\WKWRQRY QHPHFNRM WRDHNFLL
"% _ Kbebg] LjZc”"mg Jhdbl |1ZeadhyREDMD VWXGHQFKHVNDMD MHOHNWU
lug kbujezZjf_g kZeukdOfZ 'gefrees] NRIIUHQFLMD ©6WXGHQFKHVNLM
[hcugZ "hZju djk_Iderlejkl Il IRUXPWWS 7277 VFLHQFHIRUXP UX FHU\

J
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AlhjeZj Imj&u f%ef_I1_]j

v _jfZ1Zf[_1h\Zz Gmjlmev GmjfmoZgf_ Ihv@Zlfkugh\ Zlug®wz "hklzgzc
f_fe_d_Illed mgb\_jkbl-_84g'**hdlhjZgd FZydh\kdbckd l_e [_e

HPDIXQXUJX#PDLO UX

GZcfzgh¥hkdzZeb DmjfZr_\bqg;Zcldkugh\ Zlug®zZ "hklzgzc f_fe_d_lled
mgb\_jkbl_HefZe rZjimZ@gf"_jog ejm |_ogheh]byku dZn_-dhluegZjmZr®eu
MieufrZjugurhdlhju ijhn_kkbhZydh\kdbrc Ke I_e HPDL QXUJX#PDLO UX

I1ZimrZz GZevy <ezZ”bfbjh\gZ ;Zclgkugh\ Zlug®Z "hklzZzgzc f_fe_d_lIlled
mgb\_jkbl_HefZe rZjimZ@gf"_jog ejm |_ogheh]byku dZn_-dhluegZjmZr®eu
MieufrZjgu dZg”"b"ZluzZ f®uimru FZydh\kdber_H- I_e HPDL
QDWDOL S WKQER]

v _ifZ]1Zf[_1h\Z Gmjlmev GmjfmozZg[_kEh\gahdlhjzgl 3K’ DhklZzZgZzblkd
JhkmA2rZjkIN\uggngb\_jkbl_I bf_gb : ;Zclmjkugh\Z me FZydh\kdh]h l_e
I_e HPDL QXUJX#PDLO UX

GZcfzgh®hkdzZeb DmjfZzrf\bphn_kkhj ~hdlhj k o gZmd dZmghghb]bb
ijhba\h~kI\Z ijhA*mdlh\ “b\hlgh\h®DkikZZzgZbkdhkm”Zjkl\uggngb\_jkbl_I| bf_gb

;Zclmjkugh\Z me FZydh\kdh]h HRDL QXUJX#PDLO UX

1ZimrzZzGZzZlZevy <eZ”bfbjh\lZjrbc ij_ih~h\Zl_ev dzZg”"b”"Zl ko 9gZmd dZn_
I_ogheghb ijhba\h?kI\Z ijh~mdlh\ “b\high\hBkHkZZgZbkd J|hkm~*ZjkI\ ugg
mgb\_jkbl_I bf_gb : ;Zclmjkugh\Z me FZydh\kdh]h HPDIQEDWDOL S WKQER]

%HUPDJDPEHWRYD 1XUJXO 1XUPRKBRERWRYYQDLWXUVI\QRY .RVWDQD
SQLYWMLW\ OD\DNRWMB\ HPDL QXUJX#PDLO UX
1DLPDQRY 'RVNDOL .XSUFRIWKERBRKS DU L F X 6 WDHIDAHVF K Q RBRIRGXFLQJ
DQLPDO SURGXFWYV :G D WXRR/GWDRIDL 6W D W GD BN R ¥V N WH\O H
PDL QXUJX#PDLO UX
3DSXVKD 1DWDO\D 90WVKQ PR U RYRBYXIUBHIBWUHL F X @G WIXHI@RHHWF K Q RO R J\
SURGXFLQJ DQLPDO SURGXFWDLGHKSBAYWRYQW RNV D W 6iD BN R MYUN WO
HPDL QDWDOL BX#LQER]

M>D

L?HJ?LBQ?KDB? IJ?>IHKUEDB J:AJ:;HLDB DHGKEIJIMDLB<G
L?0GHEH=BQ?KDHC KO?FU F:LJBPU WDKLJM>?J:

=Z\jbeh\ G <dlg "hp_gbhklZzgZckdbe Jhkm~ZjkI\ghduipkbiml bf
;Zclmjkugh\z
Dz[*mr_\z : K fz]bklj ko g ij_ihrz\zl_®&wnhklZgZckdbkeckm*Zjkl\_gguc
mgb\_jkbl_I| bf;Zclmjkugh\z
DzZ[*"mr_¥% H fZlbkljzgl DhklZgZckdbc Jhkm~ZjklI\_lgu&blimlg bf :
;Zclmjkugh\z

< klzlv_ ij_"klz\e_gu bkke_~h\Zgby gZmqgghc jZ[hlu H[hagZq_gu |I|_hj
ij_~ihkuedb jZajZ[hldb dihigkighh_ogheh]bq_kdhc ko_fu fZljbpu wdkljm”_j
Bkke_"~h\Zgu izZjzf_lju "ey hilbfbazpbb jZ[hlu wdkljm~_jzZz \ qZklghklb ¢
fh” _jgbaZpbb "habjmxs_c¢ ahgu wdXljbhpujamMdZazZzgu hkgh\gu_ \g _rgb_ \ha”_ckl
\uoh”~gu_ nZdlhju hdZau\Zxsb_ \¢blgllm fgZjbpu 1j_"~klZ\e_gu ZgZeblbq_ kdb_
bkke_~h\Zgby fZljbpu wdkljm”~_jZ b hkgh\gu_ hp_ghqggu_ djbl_jbb jZ[hlu fZljbp
ijhba\h~bl_evghklv mkljhckl\Z g_jz\ghf_jghklv ~Z\e_gby wdkljm”~bjh\Zgby b w
wdkljm~bjh\Zgby Bkoh”y ba gih&klZa\22dqg bkke "hjZybly beb ~ey ih\ur_gby
ijhba\h~bl_evghklb kgb _gby wg_jlhazljzl ijhp_kkZ wdkljm~bjh\Zgby m\_eb
\uoh”~ghf hI\_jklbb nbev_ju ih® m]ehlfi_"klzZ\e_gZ jZajzZ[hlZggZy dhgklimdlb\gh
I_ogheh]bq_kdZy ko_fzZ fzZljhmed _ wadklgZ dhlhjmx ihemq_g bggh\Zpbhgguc izZl_gl

Dexq_\u_ keh\z hrghrg_dh\uc | wdkglpbpz nbev_jZ wdkljm~Zl|
ijhba\h~bl_evghklv m]he kdhkzZ wg_jJh_fdhklv
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*DYULORY3K 9DVVRFLDWH $URDHWWXRY\QR%WRWHHDRDLY HUV LW\

.DEGXVKHYPPHPBWHU RI DJULF X QWHDOU B &4D E WHKQNVN PR 8 WRWHDERDLYHU VL'

.DEGXVKHY“SRVWJUDGXDWH $ %DLWWDWIDRBOWRMWDQD\

7KHDUWSBONHQWXGW IRH VRMLHQWKH. MVERBENHWLFDO EDFNJURXQG RI W
IXQFWLWE&BKQR 6 RWUBEEMWY [GHILQHBKKHEIBUDPHWHUYV IRU WKH RSWLPL]D\
SHUIRUPDQFH DU® YDMKGEFBRBHUQL]LQJ WKH PHWH U L+@PID VR@KHRD WMKLH G F\
VWRZV WKH PDLQ H[WHRB®WEEWIPXWQFEHMFWEZRUNVKH. RBWWMDO\WLFDO VW)
WKH PDWUL[ RI WKH H[WUXGHU DQG WKH PDLQQBPHOXDWKIR S HUURWPDQE
GHYLFAGWHH XQHYHQ RMNWMYXWIRQ DQG H[WUXVLR Q%DYHIGI R DRV K M PLSRWLHF
REMHF WIKHH D XSMKRIRVHG WR LPSURYH SHUIRRP BIQW HS WRIFSSWRH LIQ@ H H D\V H
WKH EHY\WHH IRXW O HWK RO KBIQGRBJOH KBIUWLFOH S UGN WIQOVRSMRBAHL R Q D O
WHFKQR 6 RWUREEMMURPKLFK DQ LQQRY DWEW B LSDHAGH Q W

H\ZRUGV VEQHZHH[WUXGHU GWH H BRETRVEG X E WL K HWE H Y H &K HD QHJQDHHU J W
LQWHQVLW\

WDKLIM>2EUIL:F:KUGU DHGKLJMDLBEKEROGBHEH=BYEU
GH;:CUGAL1IJE?MXPHB:EU :E UR:JLL:JU

=Z\jbeh\ G < | ¥d "hp_gl: ;Zclgkugh\  Zlug®wZz "hklzgzc f_fe_d_IlILd
mgb\_jkbl_IL

DzZ["mr_\zZ : KZ]bklj ®&Imru : ;Zclgkugh\ Zlug®Z " hklzgzc ffe_d_IILd
mgb\_jkbl_IL

DzZ["mr_\ > H fzZ]bkljzgl : ;Zclgkugh\ Zlug®wZ "hklzZzgzc f_fe_dludll
mgb\_jkblILI

Fzcxez"Z Yueufb Huklu a_jll_m +kugu¥g Wdkljm~ & euilZfZkugu
dhgkljmdlb\lkdogheh]by@®ugh[Zcugtasje _m | _hjbedieurZjllZju [_el-e_dgdd
Wdkljm~_jffukug HZceZg" u¥n ZjgXeg Z1Zi Z&gh"Z&ZeuilZmrwdkljm” _-jre
»er_f~_cleg Zcig " ZZjlm _k_[+g»i& _dderl_je a_jll_e]_ deuvilZmrugu HfukugZ
tk_j _l_leg g_J]eals @Qujl@zZe _Im ¥a ~_j_dl_je»jkdlee]_g wWdkljm~_j
&euilZmukugu “1g_ &euilZmru Hfukugu g _Jeal*¥&Zmer A _je ZI1Zi ZEB"Z
Opueugu s>gefreec]e wdkljmuddmigu | - [hefZmulg_  wdkljmAIZm@&uZlllu d»i
& | _Imeg_ 1ZerZ€Aeyll_m [_jee] Bcu&g feg”_Il_jrs _kd_j_ hlujui wdkljm”IZm
N _jkeg”»ngeffreeedle Zjllu@mZl rug”Zjug ZaZcing nbev_j-&ZmugZg [Huri_g
ru¥ hlujui hjm~u Zjllujuemug a_j#tugue”~u Bggh\Z@PbZlew! Zeugg wdkljm”"_j
@euilZmrukuguacje _g] _g dhgkljmdlbblgdeh]by@gh[Zcu [_jeeNe

G_leal¥fnrzZj [¢jrg_dle wdklIjm&ZpuilZmru nbev_j wdkljmgZfreeed hjm
[uru @nZllu & & _1 _Im

>ey ih\ur_gby wnn_dlb\ghklb ijhpdhdkXe_gZ kh kdhkhf li gz "akkoz_ d
wdkljm~bjh\Zgby b fbgbfbaZpbb odZljEHfm_hfZl_jbZem ij_™\Zjbl_evguc iZl_gl
Abfh hilbfbabjh\Zlv jZ[hlm wdkljm"_jD= % qZkl [xe <« k FID < K

ghklb azZ kqgqzl kdhkizrdghf hI\_jklbb ih” > k@

mlehf >hklbgqv wlh]lh fh gh imligh fh G_"hklzldhf ~"Zggh]lh mkljhckI\Z y\ey_

apdbb "habjmxs_c ahgu wakfgjbpgd kehghklv dhgkljmdpbb gZebgb_ [hevrh]h
>ey h[_ki_q_gby 1Zdh]h |I_oghehdb#lzkdh]llze_c \ukhdZy k_[_klhbfhklv ihe

ijhp_kkz gzZfb [ue ijhba\_~_g h[ahj mgdfhcklNNh"mdpbb gbadbc I_fi_jZImjguc |

Ney wdkljm~bjh\Zgby ]jm[uo dhih\ bbjiZa

1ZgZ ghljmdlb\glogheh]bq_kdZy ko_fz fzBa\_klgh mkljhckl\h *ey wdkljm~bjh\Z

jbpu wdkljm~_jz dhjfh\ f_Ih~"hf kmohc wdkhjmabds_k
Bah[j_l_gb_ hlghkblky d mkljhckdZh&eggmx dzZf_jm dhjimk \bgl fZIjbp
i_jjZ[hldb dhjfh\ \ Ihf gbKbghtdWfg nhjfmxsbfb hI\_jklbyfb M]he kdhkZ ba
guo dhjfh\ fh™_ 1 [ulv bkihevah\Zghy hidheh liZz"mkz \ gZijzk&mgbb
k_evkdhf ohayckI\_ \ gzZklghkh®klib\hih]h fZl_jbZeZz m]he aZs_fe_gby >el
\_ nbev_ju balhlh\e_gz \ jZaz [hevr_ g

Ba\_klgh ©OMKkIljhékeMhw i h\z AbZf 1j nbev_ju >Zggjthckikl yley Iky
gby ]jm[uo dhjfh\2 khklhys__ ba aZjgbgheghc[ebadbf ih I_ogbqg_kdhc kmsgh
dzf_ju \bglz dhjimkz gzkz”~dzZ Djhhi#Zz]2big¥Zm j_amevlZlm ij_™"\Zjbl_evgl
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iZl_gl =D « [xee_|I_gv <« dZeau\Zgby ih\urz_Ilky azZ kqgq_Il gh\hc dhg

+ k FID : 1 ljhlhlbi > @k jmpbb nbev_ju kh kimi_gqgZlufb i_j_oh~gu
G_"hklzlIdhf wih]h mkljhckI\Z y\eih\lkpghklyfb b hrgbf \uoh”guf hI\_jklb_f

glh ihemg_gb_ | _dbhg] knmevIXWZ_ih ! gbkeh aZoh™MRhI\_IkI\m_I| ~\mf

gb_ ijhba\h”bl_evghklb ijhp_kkZ wdkljmaWb _kgb_ dhjfZz \ wdkljm”~_j_ ghkbl ik_

memaggb_ dzZg_kI\Z ijhrmdmikbb]Z_Ilky‘hiezklbg_kdbc o0zZjzdl_j g_gvxlhgh\kdbc

mklgzh\dhc \ |I_ogheh]bg_kdbc ijmp_kXdwjdkl hibkulZxsbcky mjzZ\g_gb _f

abb dhgkljmdpbb nbev_ju k \gmljH&g\Zevihiz <bey |Ijb bkke_"h\Zgbb |I_q_gt
\ _joghklvx balhlhle_gghc \ \b?i_ 9~ ghcaklimzklbg_kdbo fZl _jbZeh\ \ dZgZeZo
gZhc lm.g_gghc dhgmkh\b”~ghc ih\_jogékglghiZklujth[gZjm™ _gZ \hafh ghklv bo ~\b
iheh” _gghc ih®” m]ehf d hkb b khijy _gmyphckkijhkdZevaulZgb_f ih dhglzdliguf
\uoh”ghc pbebg”jbg_kdhc ih\_joghklwx jaghklyf WIZ ]bihl_aZ ihemghez ih~*lI
AZ"Zq_c gZklhys_]h bah[jey _dby*ydb_ ijb wdki_jbf_glZevguo bkke_"h\Zg
ky ih\ur_gb_ ijhba\h~bl_evghklb kighp_gkZ wdkljm~bjh\zZgby dhf[bdhjff
wg_jlhazljzl ijhp_kkzZ wdkljm~bjh\ZgRy_jinglelbol > < =b"jzZA&bdZ DZjlZrh\
kh\ jr_gkl\h\zgby dhgkljmdpbb wdkljmB 1jZ Fh*bjdd\Zgb_ wdkljm”"zjk\ >
MdZazZggZy az~ZqZzZ j_rZ_lky 1_K qlk \@
ba\_klghf mkljhckl\_ \dexqzZzxs_f azZ]jmahklginklZ\bl_evguc ZgZeba k ijhlhlbih
dzf_jm \bgl dhjimk nbev_jm kilh]ezZihgtdupz* 1 qlh azZyley_fh_ mkljhokl\h wdk
edZ_fhlh bah[j_|_gby dhgkljmdpby \gpH)Zgdpycdhjfhkf_k_c hlebqgz_Ilky ijhklhlh
ih\_joghklb nbev_ju \uiheg_gZ \i \p”®_glZ'm "ghklvx gbadhc k_[_klhbfhklvx

gZuo ihke_"~h\Zl_evguo mk_gqgrépto dh GZ nb]lmj_ jbkmgjpd_~_g h[sbc
guo ih\_joghkl_c h[jZamxsb_ dithhjud*jhkljhckl\Z "~ey wdkljm~bjh¥hgby dhj
eh_gu khhI\_IkI\_ggh ih® m]ehf f_kb gZ nblmj_ \b”A ' nb]lmj_ \b” ; dh

d hkb ih gzijz\e_gbx ij_kkm_fhlh fZmdb&E\ead _ hlebgby hl ijhlhlbiZ
ijb wlhf ihke_"gyy \gmlj_ggyy dhgmkh\bNgZztyckl\h ~ey wdkljm~bjh¥hAgby dhj
ih\_joghklv khijy'k gZioh~ghcelpdb f_kb jbkmgh#hklhbl ba azZ]jmahqgqghc dzZf_
g_#hc ih\_joghklvx Djhf\blgl]HHZ\ \bglZz dhjimkz nbev_ju jZ[hlz_l
ebz_lky "\moaZoh~guf "mebf h[jZahf

ljb “\b"_gbb fZIl_jbZezZ ih \bglh\hfn¥Zl_jbZe ih"Z_lky \ aZ]jmahggmx dZf
dhg c_jm ijhba\h”~bl_evghklv _]h ijyaZ\Wjlu\Z_Iky \bglhf dhlhjuc \jZsZykv i_
ihjpbhgZevgZ dhwnnbpb_glm ijhkdZévaau\zgbyfhkf_kv d nbev_j_j_fijb_i_
fZl _jbZeZ qgbkem aZoh”h\ \bigphZlhfm gbb dhjfhkf_kb azZ kq_I Ij_gby h kl_gdm d
ihhur_gb_ ijhba\h”~bl_evghklb \hafh ghiebtb\Z_Iky ~Z\e_gb_ gZ i_j_jZ[Zlu\Z_fr
inhhur_gbb dhwnnbpb_glZ ijhkdzefvau\dgphykf_kv qijfb\h~bl d _z ieZklbnbdZpbb
| jbZzez qgbkezZ aZoh”h\ \bglz ijbf_gblbewgjtz dbalhlh\e_ggZy kh klimi_gqZlufb
mkhckl\m jZ[hlZxs_fm \ bahl_jfbg_Kkdlpbfrok ih\_joghklyfb h[_ki_qgb\Z_I aZo\.:

eAbyo =jma”_\ B W L_hjby rg_dheklimblplbjh\Zggh]lh fZI_jbzZezZ b _1h ijh"Z
jhcklk nhijf > k@ eBZgb_ < ijhp_kk_ wdkljm~bjh\Zgby ijh
oh~bl jZzajmr_gb_ kljmdImju khaftzZxlky dl

4 T Anz4A AAKAVA  d] qZk g_glk ih\ur_gguf kh”_j Zgb_f ~_dkljbgh\ b

) h[sbo kZoZjh\ ih\urZxsbo mk\Zb\Z_fhkl
1h T Az dhwnnbpb_glu jZkowdXI{@EIZ “b\higufb bkdexqgZjHKyh fbd

fZzl_jbzez efbg_kdzZy h[k_f_g_gghklv [he_ag_I\hj
+ dhwnnbpb_gl ijhkdZevaulZdbppb b Jjb[db ]Jb[gml beb ih*"Z\eyxlky
fZl_jbzez ijb_fe_fuo mkeh\bc ih~ \ha~_ckli\b_f |_f
kdhjhklv i_j_f_s_gby fZl_jbZ4ElZ2nj Bkihevah\Zgb_ ij_"~ezZ]Z_fh]lh wdkljm
Ktlem[bgZ dZ¥ZelZjbgZ dZggZ ihahey_| kgbablv wg_jlhazZljZlu ih\ukb
tgbkeh aZzoh”h\ \bglZz ijhbah~bl_evghklv gz ijhp_glhl_\ kjz\

gbb k ijhlhlbihf
>ey gZal\Zghlh mkljmokdign® | ey
i j_jZ[hldb dhjfhkf_kb? dhwnnbpb_gl ijhk
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JbkmghdaDhgkljmdib\dhogheh]bqg_kdZy ko_fzZ fZljbpu wdkljm”_jZ

AZ"Zq_c gZklhys_Jhl bathy ey | MkljhckIV\h "~ey wdkljm~bjh\Zgby dhijf
ky ih\ur_gb_ ijhba\h”~bl_evghklb kigh " klgbjbkmghkhklhbl ba aZ]jmahqghc dzZf_
wg Jjhazljzl ijhp_kkZ wdkljm~bjh\Zgby \bmglZf dhjimkz nbev_ju li_xsbo rZ
kh\_rf_gkl\h\Zgby dhgkljmdpbb nbev_jlm jZ[hlZ_I| ke_"mxsbf th[jZah

MdzZazZzggzZy az~zZqzZ j_rzZ_lky |I_f gFlZl\jbze ih~Z_lky \ aZ]ljmahqgmx dZf
ba\_klghf mkljhckl\_ \dexqzZxs_f azZ]ljmaZoedmx\Z_Iky \bglhf dhlhjuc \jZsZzZyl
dZ_jm \bgl dhjimk nhkédyefrhkgh iph ~ i_j_f_szZ | dhjfhkf_kv d nbev_j_j_ ijb i_
edZ_fhlh bah[j_I|_gby dhgkljmdpby \gnsligbg_dhjfhkf_kb azZz kq_Il Ij_gby h KkI_
ih\_joghklb nbev_ju \uiheg_gZ \i \¢” dhkljjmkZ m\_ebqgb\zZ_Iky "~Z\ej gB[Z gZ i_
gZluo ihke_~h\Zl_evguo mkgakhdguo IdhZz_fmx dhjfhkf_kv qglhbjbdh z ilbzk
guo ih\ _joghkl_c¢ h[jZamxsb_ dithhjuobdiZixkbb Nbev jZ balhlh\e _ggZy kh Kk«
eh_gu khhI\_IkI\_ggh ih® m]ehf ih” m]lehf \ \uoh”ghf hI\_jklIblki b
d hkbhigzZijz\e_gbx ij_kkm_fh]h fzZl_\BZlkeKgb _gb_ ijblhjZgby wdkljp®ZIlZ b m\_
ijb wlihf \uoh”~gh_ hI\_jklb_ [m~_I bfgls kihka\h”~"bl_evghklb
ih” mlehf

ChIpBe

5 IKCTPYAAT

JbkmghdzZz h[sbc \b” mkljhckl\Z *ey wdkljm~bjh\Zgby kithjfhkf
dhjimk \bgl nev_jZz aZ]ljmahggzZy dzf_jz [ dhgkljmdlb\gh I _ogheh]bq_
ko_fz fZljbpu wdkljm”_jZz
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Bkihevah\zZzgb_ ij_"ez]Zz_fhlh wdRklIjm™ gZgby hilbfZevguo b jZpbhgZevg
ihal\hey_ | kgbablv wg_jlhazljZlu \ kjZhgkmbdbbkgh bfguo iZjzf_Iljh\
ijhihlibihf Gz hkgh\Zgbb ZgZebaZz kljmdImj

Lzd dzd jzZajzZ[hlZzggZy dhdkigmdaimghpbhgZevghc ko_fu wdklIjm~_jz k fzZlj
gleh]bg_kdzy ko_fz fZljbpu bf_Jlgy~dihihgkbjmxs_c kdZqgdb "Z\e_gby fh
ghkl_c Ih g_h[oh”bfh ijh\_klb |I_hj_kdhgakdb_glh hkgh\gufb hp_ghqggufb djbl_j
bke_"h\Zgby k p_evx h[hkgh\Zgby jZklglh\géygxlky jbkmghd m mzijhba
iZjzf_ljh\ b wdki_jbf_glZevgu_ bkke \NhbZgdwghklv mkljhcklI\z g_jZ\ghf_jghk
mkhcklI\Z jZajz[hlZzggh]l]h gZ hkgh\Z2gkb gby wdkljm~bjh\Zgby b wg_jlhzfdr
améxlh\ ZgZeblbq_kdbo bkkek”m\BgbhwdklIfhjh\Zgby

JbkmghdKIjmdImjgZy ko_fZ nmgdpbhgbjh\Zgby wdkljm~_jZ

A~ mkljhckl\h ~ey ~habjh\Zgby sidggfwo iZjzZf_ljh\ mkljh¢cklkZp_evx ~h
ihkmiXs ]Jh gZ ij_kk :ijijkkkh\Zevgh\ ~ gby ihdzaz\_#l hilbfZzevgh]h Z ijb
mkljhckI\h wdkljm~_jz nbev_jgh_gl\hafh 'ghkMh jZpbhgZevgh]lh mjh\gy
mkljhcklI\h fZljbpu ij_lkkZ | | L_hj_Ibg_kdbc ZgZeba ihdzZzazZl_e_c jZ
h[h[s_ggu_ klZlbqgq_kdb_ ihdZaZljbeb f&Zjjzpdu ihal\hey_ | ihemaqtokghgZggeb
amxb_ ]jZgmehf_ljbg_kdbc khklZz\ dhjlfdg\_kidhtko \ujzZ _gbc b koefuhdhlev
ImZxsbo gZ ~habjh\zgb_ gZ ij_kk ghkdbgZoiheg_gby jzZzkqgzlh\ fzl_fzZIlbqg_kd
k>Zlby b Jhfh]_gbazZpbb gZ \uoft™_evbajbkmghdZz wdki_jbf_glZeemh ih
wdkljm”~_jZ bo rnbaBdbqg_kdb_ k\hcl\gZy |_ogbqg_kdzZy ozjzdl_jbklibdZ wdkljm
O O OT0°0 h[h[s_ggu_ agZq_gby (gmd[hlZgghc fZljbp_c hij_ " edZg¥pbh
j_wmbo khhI\_IlkI\_ggh Ahabjngus 1tz iZjzjfu |
mkljhckI\Z ahgu ih”ij_kkh\db ij_kkzZ k:glbgblbqg_kdb_ bkke_~h\Zgby fZljbp
fZl_jbzZzez b _1h ]hfh]_gbaZpbb\ fi@ljbwdkIfmjZ ij_"mkfzZljb\Zxl hij_~_e_gb_
m h[h[s_ggu_ agZq_gby j_amevibjmxisbbahZl_ evghklb b wg_jlh_fdhkbb wdklj
Ihjh\ ijhba\h~bl_evghklb mkljhcklI\ fheglgbhh \ aZ\bkbfhklb hif nbZdbh_kdbo
ijb\h~rZ wg_jlhzfdhklb ijhp_kkZ ihddazkledhjfZz b dhgkljmidlbbfduo jZ
memaggby dZq_kI\Z dhjfz f_ljh\

Hkgh\gufb \g_rgbfb \ha”_ckl\byfbWdki_jbf_glZevgzZy ijH\ hjdBg Kk
\oh”rgufb nzdlhjzfb hdZaulZxsbfb Uddbwygbkgzlguo “Zgguo ihalhey | ijb gZebq
gZ jZ[hlm jhhlu yleyxlky h[h[szgdgwohbfhklb k hiulgufb agZq_gbyfb jZkrbjbl
klZlbklbg_kdb_ ihdZlakd _lebbkmghd ijbf_g_gb_ ihemqgZ_fuo jZkqgzlguf imlz
oZjddjbamxsb _ nbébahgbg kdb*Zgguo “ey h[hkgh\Zgby bgl _j\Zeh\ b
k\hckI\Z wdkljm~z1lZ iehlghklv \yadmkjk\gkickI\Ajvbjh\Zgby ijb wdki_jbf_glZevg
dhjfz Z 1Zd"_ mkeh\by ©*bdIim" fu_bagdikhm ijhp_kkh\ b hlukKpdbdlgiZzevguo
jhf ~zZ\e_gb_ jzZa\b\zZz_fh_ rg_dZ\A _Hggq_gbc khdjzlb\ dhebqg_kI\h ijh\h”Db
gh_jghklv |_fjizlmjz ijb wdkljm~bjh\Agbkh\
> k@ < j_amevlzl_ h[ahjghlh Zyg42bazZ eb

GZ agZq_gby hp_ghqguo djdl_jblmgbhdZbklhggbdh\ b Zijbhjgh]h hij_~_e_c
\Zxl \ebygb_\gmlj_ggb_ nZdéhje_gh[mk qgy ihdZazZl e _c¢ \ebyxsbo gZ dhgdj_
gu_ \gmlj_gg_c kljmdimjhc b dhgkiljmgtEhidg_kdbc ijhp_kk [ueb hij_~_e_qgu
j_"bfgufb izjzf_ljzfb wdkljm~_jzZ Ijbl wlhéu b mjh\ghvbjh\Zgby g_aZ\bkbfuo
high\ghc az”~"Zq_c y\ey_Ilke lgig_trhi nzdhjh\ Z 1zd _ i_j_q_gv djbl_jb_\ hp_g
fZegwuo eb[h jZpbhgZevguo agZq_dBchla[mkljhckl\Zz
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ljh\_~_gb_ ihbkdh\uo hiulh\ ihalheljebh~*ghnzdlhjgh]lh ieZgbjhj\Wkgbghd
kjz\gblv koh”bfhklv |I_hj_Ibg_kdbo b hiulguo
"Zgguo b mlhqggblv ZgZeblbg_kdh_ hibkkiZegb ih™I\_j"~_gby kh[ex”_glby I_o
ijhp_kkzZ b ihemq_ggu_ fzZl_fZlbg_kderHbhrkdbo Ij_[h\Zgbc ijb wdkljm~bjh\Zgbb
hij_~_eblvky hdhggZl_evgh k ahghc jih\ ey dky |I_ogbqg_kdzZy ozjzdI*jhklbdz ft
wdki_jbf_glZevguo bkke_"h\Zgbc glmabjh\Zggh]lh wdkljm~_jz Z Nadkl ijhba

KljmdImjZz wdki_jbf_glZewgmdy ijh\_jdZ _]h jZ[hlhkihkh[gemklb Ih
bkke_"h\Z&ghbal\_IkI\m_I h[s_c nqfgdpphgu_ ihdZazZl_eb jZ[hlu bkihgdZam_fhc
ewghc ko_f_ | _ogheh]lbq_kdh]lh ijhp_klguwdjblfrgyxlky ~ey \uyle_gby __ | _oghbc

Ajh\Zgby b ikIZ\ey Kh[hc dhf[bgZpbxwhihhfbq kdhc 0Zjzdl_jbklbdb
kg _1Zgb_ ijW\ gby nzdlhjghlh ZgZebaZz b

Hij_~_e_gb_ ihlj_[ghc ijhba\h”bl_evghklb fZljbpu

v
Hij_~_e_ghlhgkljmdihlgbgheh]lbq_kdbo izjzf_Iljh\ fZljbpu| jZ[hgbo
ahg m]eh\ kdhkZ ih\_joghklb ahg )

4
Hij_~ e _gb_ijhba\h”bl_evghklb wdkljm” _jZ k jZajzZ[hlggghc fZljbp _c

A\ 4
Hij ~ e _gb_ wg_jlh_fdhklb wdkljm~bjh\Zgby

A 4

HilbfZevgu_ dhgkljmdlbdbgheh]bq KadEf iljufZljbpu kq_Ih\
Ebl_jZImjZ 5HIHUHQFHYV

HibkZgb_ bah[j_|I_gby\dbij eV 2SLVDQUREUHWN@GUWBGYDULWHOQR
ghfm izl _glm = D MkljhckI\ISDWHQWA  § <VWURG®WMWRU X
Ney wdkljm~bjh\Zgby dhjfh\ DmjfZghGLURY D@UNPRYPDQRY +DVHQRE RW
k gh\' M ; hl [be <k ELO F

HibkZgb_ bah[j_ | _gby\Zlblije#% 2SLVDQLRMEUHWMQUHGYDULWHOQR
ghfm izZl_glm = D Wdkl* | SDWHQW=% $ (IWUXGBUWHUH
Ney i_j_jZ[hldb dhjfhkfHkim[bdh\Zg UPRWNWRUPRVP2ZBXEOLNRYDQ %LO

;be JD <klZgZz =Z\jbeh\5. <« $VWDQD *DYULIORYDYULORYD

G <=Z\jbeh\Z F G + V

=jma”_\ BbW”j ©L_ hjby rg_dh\uo *UX]JGHY |, ( , GU 7HRUL\D VK
mkljhckl\®a Ba~Zl_evkl\h E_gbg]jZ”kiVphU RigBDYWH®RY /HQLQJIJUDGVNRJIJR \QLY
\_jkbl_1Z +k /HQLQJUDG:V

Rl _j_gebol > < =b7jZ\ebWzn jF 6KWHUHQOLKW ' 9 *LIGDWRLND 0 ((
]hZhfbanZzl +k GDW =%V

DzjlZrh\ E | Am[dh\Z IL jbbZeRiZ .DUWRVKRY / 3 =XENRYD 7 0 0D\
ih fh~ _ebjh\Zgbx b hilbfbaZpbb PRGMOLURYDQLX L RSWLPL]DFLL
rg_dh\uo wdkljm”~_jh\ FhkdkZzZ HIVWUXGHURY ORWNYD

FbrZgbg : K IThl\gb_ wndb\ OLVKDQLQ $LGVKHOQLH HIILNWLYQR\

ghklb ijb]hlh\e _gby wdkljmAbjh\ZgghWMRMZ\K H[WUXGLURYDQQRJR NRUPD
hihgh\Zgb f ZZ[ Ijh\ fZIjbpu ij tkdkl SDDPUWUR P D W4 HFW UKIEHKMADR UHIHUDW
jim _jz :\lhj_n_jZl ~bkk_jlZghBE GLVVHBWQBLL+V

k

K\_~_gby h[ Z\lhjZo

=Z\jbeh\ b&hezZc <ez~bfbjh\bdgl g "hp_gbhklZzgzZzckdbc Jhkm~Zjkl\_gguc
ngb\_jkbl_I bf_gb : ;Zclmjkugh\[Zymel_e
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DzZ[*"mr_\ZevfbjzK_jbdiz_\gz fzZ]lbklj k o gZmd ij_ih~rz\ZhkéxgzZckdbc
]hknZjkl\_gguc mgb\_jkbl I bf _gb : ;Zclmjkmgh\Zy | e H
PDLO P B IUX

DzZ["mr_\b2kHjZe[_dh\kgfZ]bkljZzgl DhklZzgZckdbc Jhkm~*Zjkl\ bggjkd Imlg
bf_gb : ;Zclmjkugh\ZZsmme HP D IGQ BNA#W D IUX

*DYULORREODGLPLURK LB VRFEDRIHWARDL W X UV\Q R\Y6 WRDBMHD QDU V L W \
$ED6W SKRQH

.DEGXVKHOYPILESDU LN SDHF RVW HRIJ RL F XORMLXHQAEHND FKHU  $ % DRWXDYDQR Y
BWDWH 8QLYHUVLVBKRXED\ 6W HPDLO #PDLO UX

.DEG XV KHX¥U DO EHNFRSYRMWJ UD G XDV X. RWWQB®D\ 6WDWH 8QLYHUVLW\
HP D IGQ BNA#W D LUX

=Z\jbehGbdhezZcezZ”bfbjh\bql ¥d "~hp_gl: ;Zclgkugh\ Zlug®Z "hklzZgzZc

f_fe_d_IllILd mgb\_jkblmE[ZY I_e
DzZ["mr_\ZefbjzZ K_jediZmau fzZ]bklj Zz¥ ®uimru : ;Zclgkugh\ Zlug®Zz
“"hklzgzc f_fe_d_IllILd mgb\_jkbé[Zy |_e HPDLO P B IUX
DzZ["mr_\>bzZk Hjze[_®®u + fZ]bkljzZgl : ;Zcldkugh\ Zlug"® “hklzZgzc
f_fe_d_llldmgb\_jkblLIme[Zy |_e HP D L&L BNA#W D IUX
M>D

F?LH>BD: HIJ?>?E?GBY D: Q¥ DRKELIM>:L:

DZ[*mr_\Z : KfZ]bklj ko g ij_ih"Z\ZI_ev DhklZgZckdbc Jhkm”ZjkI\_
mgb\_jkbl_I| bf;Zclmjkugh\z
DZ[*mr_\ > HfZ]bkljZgl DhklZzgzZckdbc ]Jhkm~Zjkl\_gguc mgb\:jkbl_I b

;Zclmjkugh\z

< klzZlv_ ij_"klzZz\e_gu j_amevlzZliu bkke ghmfighy jZ[hlu lj_"klz\e_gZ
jZajzlhlzggzy f_Ih”"bdZ hij_"~_e_gby dZq_kI\Z wdkljm~ZIZz

Hij_~_e_gb_ djhrbfhklb J]jZgme wdkljm~zlZ k ijbf_g_gb_f eZ[hjZlhjghc |
fZjdb Il= hij_~_e_gb_ \eZ ghklb dhjfhkf_kb k bkihevah\Zgb_f \eZ]RfEjZ a_jgZ
f _ lh~rbdzZ hij_~_e_gby kh~_j Zgby djZofZezZ b ~_dkljbgh\ \ dhjf_ k ihfhsvx e
hiulh\ H[hagZqg_gZ jhev hij_~_e_gby dzZq_kI\Z wdkljm~bjh\Zggh]lh dhjfz b _]h k

lj_~klZ\e_gu iZjZf_lju \ebyxsb_ gZ kh~_j Zgb_ djZofzez \ dhjf_ b hij_»
djhrbfhki ]JjZzgme[hkgh\ZBi4_"~_e_ggZy ihke_~h\zZl_evghklv b Ij_[h\Zgby d wdkljm
b ez[hjzZlhjghfm h[hjm~h\Zgbx ~ey ijh\_~_gby wdki_jbf_glh\ k p_evx ~“hklb _ghb\
j_amevlZlh\

Dexq_\u_ keh\Z wdkljm~Zl dzZq_klI\h wdkljm~ZI1Z djhrbfhklv ]jZgme \eZ gt

0(7+2' 2) '(7(50,1,1* (;758'$7( 48%$/,7<

.DEGXVKHYDt $BVWHU RI DJULFXOWXWDDEGHMPLMWXRHNYQRY 6 WVRD/\WHD Q D\
S8QLYHUVLW\
.DEGXVKHY*YSRVWIUDGXDWH $ %DLWWODWKR BYQLRMWWDIOMD\

7KH DUWLFOH SUHVHQMWY NMDKUF K ERXIODW VKR GHYHORSHG PHWKRG RI
RI WKH H[WW X GDMMH KHUH

'HILQLWIFRIQYPEROM[WUXGDWH SHOOHWY XVLRIB3D BDERGDWHRHG WH VXX
PRLVWXUH GHWHUPLQDWLRQ XV L@®JPRHRAK/RVGKHRM HIUUFDLLQYL. QD XWQIOH FRQWH QW
GH[WILW®H IHHG E\ ODERUDWKW HESNUY.PE DROWHRE WKW HUPLQLQJ WKH T
H[WUXGHG IHHG DQG LWV FRPSRVLWLRQ

7KH DUWLFO I$ BBWHPAHMOMWA DIITHFWLQJ VWDUFIKQEQ QWHRSREOGHWNG D
GHILYHWHHOPMHTXLUHPHQWY IRU HIWUXGDWHY DQG ODERUDWRU\ HTXL
DFKLHYH UHO LDEKD M [SIOVXQWE LQ WKH DUWLFOH

H\ZRUGV H[W W G B GMHW A UTXXFDEEHO CKEWP Y G L W \
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WDKLIJM>:LLU K:I'KU® :L:M$>1KL?F?K1

DzZ["mr_\Z : KZ]bklj ®&lImru : ;Zclgkugh\ Zlug®z"hklZzgzc f_fe_d_IILd
mgb\_jkbl_IL

Dz["mr_\ > H fzZ]bkljzZzgl : ;Zclgkugh\ Zlug®Z "hklzZzgzc f_fe_ddll
mgb\_jkblILI

Fzezez"Zueufb Xuklu a_jll_m2egtl b e je [_jee]l_g WdkljmMNZidkug
Zg@Zm”"u tacje_gltoekl_f_ke [_jee]_g

= fZjdekeg”_ ] a_jloZdeuyugu herZgZ hlujui wdkljm~Ztjdedl_jeg-
1glZ@Zemug Z@HZm NZnkrgZklW@u - ueZex»er_Jereghe~ZgZ hlujui’_fxh&iZgu
ue¥ellewug ZgiZm a_jloZgZeZjMujb[_e_ jRred»f Jef g =~ fred @mrudjZofZe f_g
AN _dkljbg”™_{M@jZfug ZgZmirekl_ f_ ke

Wdkljm~l_e]_g "~ _f"red® Zagu hgu ©Ffugu kZiZkug Zgum*u @af_|l-
[_e]l*e_g] g @ @& AazZiofZe®u@®AfugZk j | leglg_ [cejredl_jreglZ@Zemug
Zg@®@Zclug ojk_Iderl_j [_jee]l_g jh[_ "jleanreg 1g_ wdkljm~ZIl1Zj f_g a_jlo&@gZeu
TZ[MNUDZJ¥ rugZcewldT e j]l @he T _IdeankZAug”Z [_e]eee [¢] [*jea”ceed g_J*a™ _e] g

G_lea]t¥frZj wdkljm~Zl| wdkljm2ZIkZiKu [Ccejredl_j2s HlZ@Zemu
ue¥Ze”ue@

Hij_~_e_gb_ kh~_j Zgby ~_dkljbghj \f_rb\Zeb b klZ\beb gz \h2gxg nmkx
dhjf_ |_fi_jZlmjhc K gZ fbg Ih bkl_gq_gbb wlih]t
Kbg_\Zkh e_gh_ hdjZrb\Zgb_ \j_fk gb ijh[bjdm hoeZ ~"Zeb b ijh\h~be
N _dkljbgzfb b kZoZzZjzfb *~zZ_| Zglghidhief_ljbjh\Zgb _
j_Zdlb\ ijzdlbg_kdb h~ghc b lhc “_ hilb&hkdhczgb_ ~_dkljbgh\ o
iehlghklb WIlh ihalhey_| bkihevahjZkkqgbjlu\Zeb ih nhjfrke_ > @
hij_~_ e _lgbdZeb[jh\hggmx djbl@de _d&hk
gmx ih ]Jexdha_ K99
< ijh[bjd_ k ijbl_jlufb ijh[dZfb \gh —_—
kbeb fe klzg~Zjlgh]h +99
jZklhjz Jexdhau ijbeb\Zeb khhlI\_lkl\_ggh
fe \h~u 1ihemqZeb
dhgp_gljZpbx ]Jexdhamx jZ\g ]"_K £dhebq_klI\h ~_dkljbgh\ gZc”~_ggh_
fl fe AZI_f \ dZ'"mx ijh[bjdimedhjh\hgqghc djb\hc f]
[Z\eyeb ih fe Zgljhih\h]h j_Z¢gibXZ azZd +i _j\hgZqZevguc h[t_f wdkljzdlZz
eb ijh[bjdb ijh[dZfb b wg_jlbggh \kljy@b\Zeb
Ilhke_ wlh]lh ijh[bjdb klZ\beb \ \h*ygmx 9Zgx khebqg_kl\h wdkljzdlZz \aylh_ ¢

I_fi_jZImjhc K gZ fbg ihke_ q[Bbjh ijjza\_~_ gb _ fe
db hoezZ ~Zeb b baf_jyeb IlpwZe dhjh 9 tdhg_qgh_ jZa\_~ _gb_ fe
dZehjbf_lj_ k "~ebghc \hegu ff ijhBb\ =+ dhebq_klI\h njlizé¥dl \aylh_ gZ

dhgljhevghc ijh[u >ey dhgljhevghe\ijgpux j_Zdpbx fe fe
ijbf_gyeb ~\_ ijh[bjdb b ijbeb\Zeb d gbfGithfzkkZ gZ\_kdb ]
fe \hAu b fe Zgljhih\h]h j_Zdlb\Zz
AZl_f ]hlh\beb h[jZza_p dhjfz ] Hij_~_e_gb_ djhrbfhklb wdkljm~Zl1Z
IsZl_evgh baf_dwvgzehf_sZeb \ f_jgmx AZ ihdzZaZl_ev djhrbfhklb ]Jjgdbgme ijb
dhe[m \f_klbfhklvx fe ~h[Z\eyfeb fZx| jZaghklv f_""m i_j\hgZqZevghc fZkk
\h”u ij_"™"\Zjbl_evgh ih~hlj_lhc ]jZzgthe b fZkkhc ]jZgme ihke_ bkEulZgby
| _fi_jZImju K i_j_f_rb\Zeb b klZ\betgmx \ ijhpZgl DZq_klI\h ]jZgme ihem
gZ dbiysmx \h”"ygmx [Zgx gZ fbg ogmuoak ihfhsvx h~ghrg_dh\uo wdkljm”_
dZ ~u_ fbg i_j_f_rb\Zy kh”_j 'bfh_ &fZ¢Zuwl_jbam _Ilky djhrbfhklvx b kl_i_gvx ]h
Ilh bkl_q_gbb \j_f_dm dlbeez ~Zeb h[f_dbazZpbb fZl jbZez > @
Ah\h”*beb ~h f_Idb b i_j_f_rb\Zeb >ey hij_~_e_gby bkiulZgby ]JjZgme gZ
>ey hij_~_e_gby ~_dkljbgh\ < rdbflgkix ijbf _gyeb eZ[hjZlhjgmx mklZgh\c
dhe[m \f_klbfhklvx fe \ghkbeb fzjde II= b \_ku eZ[hjZlhjgagbh kdb_
\uly db ijbeb\Zeb fe \h~u ih feljh[m dhjfz fZkkhd] hl[bjZeb ihkeh \u
ghlh jZklI\hjz ~_elhc djh\yghc kgbbhb”rZ ba nbev_ju b __ hoeZ '~ _gby
jZkI\hjZ mdkmkghdbkeh]lh pbgtdkft_fh\h*"bed f g g f q_j_a fbg k fhf_glzZ h
Ah f_ldb i_j_f_rb\Zeb b nbevljh\Zelhj jija[u __ hk\h[h *Zeb hl djhrdb gZ ijt
kdezrqZluc [mfZ guc nbevlj \ dhgbgbZAddmx \fhglbjh\Zgghf \ eZ[hjZlhjgmx m
dhe[m < ijh[bjdm k ijbl_jlhc ijh[dhclXghiiebI= ~ey wlh]h \ ijhk_VW\AIK e
fe nbevljzZlZ "~h[Z\eyeb khhI\_IkdZzkddleb kblh k hI\_jklbyfb ~bZf_Ijhf jz\
fe \h~u fe Zgljhih\h]h j_Zdbiz AbZf_1jZ bkiulu\Z_fuo ]JjZgme
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ljhk_b\Zl_ev ijb\h~*beb \ ~\b" _ghg dHe_ _ ijb dhgljhevghf b Zj[bljZ gh
“ZIb_f dghidb ©imkd? gZ e \hfjZmevigZmbaZp [he _
e _gby mklzgh\db HIk_\ ijh\h~bf \ |I_q_dyhrbfhklv ]jZgme hij_~ eyeb ih nhj
fbg ihke_ q_]h ijhk_b\ZI_ev _ZdifZibe> k @
\udkexqZ Iky HklIzZ\rZyky gZ kbl_qgZklv ]jZgme
tijh[Z dhjfZ ]hlh\Zy d ih\_"_gbx bkiulZgbyp F

gZ djhrbfhklv B —— — ~
Ba ijb]hlh\e_gghc ijhJu \u™_eyeb |Ijb F
gZ_kdb fZkkhc ih ] dZz°~Zy b ihf_sZeb bo \
dzf_ju bklbjzZl ey mkIZgh\ddeIIIcFme,\ : A :
iehlgh aZdju\kielpbzZevgufb djurdzfb ]ﬁ kakZ ]]ngme h bkiulzgby —qbke
IbjZl_ev ijb\h~*beb \h \jZs_ gb B kil . kakZ liZgme ihke_  bkiulZgby

ijhrhe Zeb fbg ihke bklb I
Z\IhfZlbq_kdb hkizgzZ\ebiZ Iky HAgm Ha? §9py; b iihk_
bklbjzZl ey hldjul\Zeb b kh”_j"bfh_ \ukU|Ze|QIJ e gb_\ez'ghklb dhjfhkf_ kb

gZ lh “_ kblh ijhk_b\ZIl_ey >e d N -
y baf_ j gby \ezZ ghklb a_jgh\uo
'Ih hdhggZgbb ijhk_ b\thnyeu]!ﬁng ir_ gbpu j'b yqf_gy h\kz ijh
kku@eb \ ki_pbZevguc k[hjgbd I'hey Jhjhoz dmdmjmau jbkZ b fZke
\TkXbIJZfdmh |rt1|EEJZqb\Z}je}t;")!1 lzj |hfhivx ju iZikZ ihqkihey ijbf gyeb \eZ -
g _evg gZ mIhidnrdm ijhr_~r S A v I
q j_a kblh kh[bjZeb \ Ajm]hc k[hjgb —t}{ r,é@ Nznrg2j_nklziey I khihe fbd
A hi jguc ijb[hj ij_"gZagZq_gguc \ il
k ijhk_yggufb ]jZgmezfb \u”\b]Zeb b Jb h\byo ijb m[hjd ijb ihke_m[hjhc
edhjzZlhjghc mklzZzghdhdb\a\_rb\Zeb IB ! b kmrd_ a jgZ 52 'hé Zo i_jb iZa
N —_ — —_—
lhgghklvx *h ] AzI_f klhjgbd hki Eﬂg ;Q Hz \ 0ojzgbebsZo Z Izdz[hlijb i_
b ih gzZijz\eyxsbf aZz~\b]Zeb \I(Zghl\mk z Aijbylbyo 17 g _h[ohAbf wdkij
db < 1Zdhc °_ ihke_"h\Zl _evghklb Iﬁ b Z‘ghklb 9 ihkj_"kl_\ ggh gz f_ ki -
hi jZpbb k gzZ\_kdzZfb ~“\mo ~jm]bo d?h l] - - - - -
iZjZee _evguo hij_~ ey fuo \ h~rghf b ﬁ
h[jZap_ “himkkyZ Z[khexlgh_ jZkoh " _

b\Zgby ]

Jbkmghd<ezZ]hf_ j a_jgZ NZmgZz

<eZlhf_j NZmigzZfth  _| ijbf_gylvky'mZghc ]jZ"mbjh\d_ jZajzZ[hld_ b ZIlI_klZ
"ey baf_j gby \eZ ghklb "jm]bo dmeviimih’bbduluiheg _gby baf j gbc F<B
gbo \_s_ KkI\ ijb bo “ileevghc "thlg Baf j gb_\eZ ghklb
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GZ Zlv dghidm \dexq_gby ®MZ h”"gm GZ bfz_f dghidm \dexqg_gby gZ h~g
kdmg~u GZ “bkie__ djzldh\j_fZ&gbgh hlh[k_dmg”u b ijb[hj i_j_oh~bl \f] “bf Ba
ky khklhygb_ [Z1Zj_b b j_"bf baf_j_gbgbe#zZ ghklb GZ ~bkie__ \uk\_gb\zZ_Ik
ghklb Z azl _f \\ _jog_cgklahdgb_ a jgZWZgb_ mkliZgh\e_gghlh a_jgZ dimiu
djmiu beb gZ”ibkv RdZe_ M? +Z )_ghbBflcbaf_j_gby \eZ ghklb \ pbnjh\hf
gZtbkv <uf[hj dmevIimju \b~r_ Q_j_a k \ezZ]hf_j zZ\IhfZlbegx kdb \ud

Ilhke_~h\ZI_evgufb djzlidh\j_f_ggdifbky
gZ2Zlbyfb dghidb mklZgZ\eb\Zeb gZal\zZgbkuiZeb dhjfhkf_kv ba baf_jbl_evgh
g_héh~rbfh]h "ey dhgljhey a_jgZ djmidZ_jQ@ _j>ay mlhgg_gby j_amevlizlzZz ijhp_~
k \eZ]hf_zZ\lhfZlbg_kdb i_j_oh”bl \ jodbf gby ih\lhjyeb Ijb ~u b \ugbkebeb kj_~
bd j gby \eZ ghklb g__ agZq_gb_

Dhjfhkf_kv [_a miehlg_gby aZkuiZeb
khidhf \ baf_jbl_evgmx dzZf_jm tmkdjz_\ ~h
dZ Ky aZzkuizlv k ]lhjdhc

LZ[ebpZ L_ogbg_kdZy o0ZjzdIl_jbklbdz \ezZ]hf_jZ aFjgZ NZmgZz

>bZiZahg baf_j_gbc \eZ ghk|lb hl ~h
lj_~ eu "himkdz_fhc hkgh\ghc Z[khexlghc ih]j_rghklb
\ "bZiZahg _ ~h
\r"bziZahg_ k\ur_
Bgl _j\Ze jZ[hgbo |_fi_jZImj hl ~Ah f K
<j_fy _~bgbqgh]lh baf_j_gby g_ [he__ k_d
?fdhklv baf_jbl_evghc dzZf_ju g_ [he__ fe
We dljhiblzZzgb_ [ZIZj_ vy <
FZkkZzZ g_ [he__ ]
=Z[Zjblu o o ff

F_Ih~"bdZ hije® gby kh”_j Zgby ?keb j_Zdpby gZ ch” _iénedZplb "b~rdhklv
djZofzZez \ gZr_qgqd_ ihkbg_eh Ih d jZkl\hjm ijb[Z\e
>ey hij_~ e _gby djZofzez g h[—o%-’qu:-hkdheyd_h dZi_ev ~bzZklZau b ijh_’\he
mgblu\Zlv gZkdhevdh wihl dhijizkh]zP4hi_‘\Zgb_ iZjh\hc \h~yghc [Zg_ "h ihe¢
\hibfufb m]e \h~Zfb b “bjhf ?keb “bjFZks\ie_gby djZofZez _ _
AZkI\hjbfuo m]e_\h~h\ \ bkke_~m_fhf ddff hdhgqZgbb Jb~jhebaz jZkjhhj nbevl
fghlh Th \gzZqZe_ _]h hk\h[h ~AZxI hI\4fiBoM\ f_jgmx dhe[m \f_kibfhkivx fe
s _kI\ b aZlijbkimizxl d Zgzebam A "kRewZ nbevlj_ g_kdhevdh jZa ijhfulZel
kmoh]h ohjhrh baf_evqg_ggh]h idhjfz1Yd_cC \h~*hc b ~h\h”"beb kh”_j bfh_ dhefu
sZeb \ dhgbgq_kdmx dhe[m \f_klbfhklx!db f& hI"_evgmx dhe[m ihf_szZeb  f]
AHZ\eyeb fe ohehrghc “bklbeebjh\Zydnd_i_f_rZgghlh hinbevijh\Zggh]h jZkl
\hAu b IszZl_evgh kfzgb\Zeb gz\_kdWi4nAfhéZ\eyeb Im~guc jZkl\hj kheyghc
AZl_f ~h[Z\eyeb \ dhe[m g_[hevrbfb ihGERMEP aZl_f gZ]j_\Zeb dHhekipmfk gZk
fe gZ]j_lhc ~h dbi_gby ~bkibeebjH{2g§KclZ9_\1_a_gb_ qzkh\ fzZevihaz
\h~u dZ'"uc jzZa ohjhrh \a[Zelu\&y9Z%Y ba QJZOfZeZ ihr ~_ckl\b_f kheyghc
kh” _j bfh_ azdju\Zeb dhe[m ijMUhCeauh[JZk_s_ley_eZkv ’\h\]exdhau Ih_ke_ W|t
guf oheh”bevgbdhf Ihke_ wih]h mklZAJEMek\2ékI\hjhf hoez *Zeb b g_cljZebah\.
dhe[m k “bAdhklvx ~ey de_ckl_jbazpto @By ¥Kzehr baf_g_gbx p\_IZ ezZdfmkhihc
\ dbiysmx \hAygmx [Zgx \ | _ckZgbgzkifZ db dmkhqghghdhij_~\Zjbl_evghdhimk
\kljyob\Zy kh”_j bfhk @ - eb \ dhe[m km~beb h iheghc j_Zdpbb
Q j_a gqzk dhe[m kgbfzZeb k [Zghb §_gbZebah\Zgguc jZkl\hj i_j_eb\Zeb
eZ ~"Zeb ~h | fi jiZImjuK ~h[Z\eyeb fi_jgmx dhe[m \f_klIbfhklvx fe IsZl_evg
g ] ApZklZau beb gljbuj dziephireZkdb\Zeb i_j\mx dhe[m ’\bklbeebjh\Zg
Jebp_jbgh\hc \uly'db kIZ\beb dhe[m\"dAgh\h (hih*beb hisbc hit_f jzkithjz
\hAygmx [Zgx beb \ |_jfhklzl b ihbr §hARe"h f_ldb _ o
\'g c | fi_jZlmjm \ ij_~ eZ GE]Z _ >ey hl_j"_e_gby Jexdhau ih ;_jljZgm be
gb_ g _h[oh”bfh \_kib ~h ihegh]h hlk%h‘@l btg,klhevah\Zeb f\e GZC"_ggh__ dh
jzkihjZ | _ ~h ihegh]lh i_j_oh~rzixk_]h_&rJexdhau \ f] mfgh Zeb @&z b ih
ez \ fzeviham J_zZdpb_c gz ch” §pKhyebZgb_ Jexdhau \ fe jZkiihjz G
hdhgqZgb_ ]b”jheblibg_kdh]lh jzkiz"Z\¥pPoikelzf alh bkihevah\zeb “ey ]b"jh
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fZevlihau lhevdh fe jZkl\hjz Z g_ \k_fjzZa\_"~_gb_ gZ\_kdb
fe |h dhebqg_kI\h Jexdhau \ j&Kgthj_ m\_
\Z_f \"\h_ Mfgh _gb_f dhebq_klI\Z ]Jexdhau \ Ebl_jzZImjz
jZklhj_ gz hlghr_gb_ gzZbf_gwmc fhe_ ;jzZl_jkdbc N > |l e \bg : > Hp_g
eyghc fZkku djZofzeZz d fhe_do2ZgjkhcZ kujvy b dhf[bdhjfBhehk
fZkk_ Jexdhau gZoh”beb kh™tK Zgb_
djzbzeZ ih \k_c gZ\_kd_ lhebsmd < X Dhjhidh\ < = Am[d
Kh”_j"Zgb_ djZofzezZ \ dhjf_ o L F Iljh_dlbjh\Zgb_ wdkljm”_jh\ ~ey hljZk
\ugbkeyeb ih nhjfmle_ > @ 1D £?2dZI_jbg[mj] k
S5HIHUHQFHYV
\ ‘ %QUDWHUVNLL ) ' B3HOHYLQ $ ' RF
0} C— NDFKHVWYD VLUY\D ,ONRPEGERMR#JPRY
: V *
3ROLVKXN 9 8 .RURWNRY 9 * =X
1" _GxfzZkkZ gZ\_kdb \_s_kI\Z ] BURHNWLURYDQLH H[WUXGHURY GO\L
\+kh”~_j Zgb_ djZofZezZ \ gZ\_kd_ (NDWHUHEXUJ V
+ dhwnnbpb_gl i_j_\h”Z Jexdhau \
djZzofZe

K\_~_gby h[ Z\lhjZo

DZ["mr_\ZevibjZK_jbdiZz _\gZfzZ]bklj k o gzZmd ij_ih”"Z\ZhkéZgZckdbc

Jhkm~ZjkIN\_gguc mgb\_jkbl_| ;B€lmjkugh\Zme:[Zy |_e H
PDLO P B IUX

Dz["mr_\b2kHjZe[_dh\kqgfZ]bkljZgl DhklZgZckdbc ]Jhkm”ZjklI\_ggdgklkel mmgb\_
bf_gb : ;Zclmjkugme[zy HP D IGQ BNA#W D UK

.DEG XV KH¥YL&STU L N S DAHPYOMOW HJ RIL F X ORMLKHWQIAGHD FEHAD LW XUVIQRY .RVW!
6WDWH 8QBEBDUGMWMBKRQH HDLO #PDLO UX

.DEGXVKHDXYUDOEHNRRMVWWIUDGXDWH $ %DLWXUV\QRY $EOVWBED\ 6WD
HPDLO GLDVBNVW#PDLO UX

DzZ["mr_\ZefbjzZ K_jediZmau fzZ]bklj Zz¥ ®uimru : ;Zclgkugh\ Zlug®Zz

"hklzgzc f_fe_d_IllILd mgb\_jKZlcdL |_e HPDLO #P D IUX
DzZ["mr_\>bzZk Hjze[_#®u + fzZ]bkljzZgl : ;Zcldkugh\ Zlug"® “"hklzgzc

f_fe_d_llldmgb\_jkblILi[Zcd |_e HP D L&L BNA#W D IUX

M>D

KHKLHYGB? B I?JKI?DLB<U J:A<BLBY HLJ:KEB H<P?<H>KL
K:JUDHEVKDH=H J:CHG: DHKL:G:CKDHC H;E:KLB

GZcfZgh\ > "~k og ijhn_kkhj dzn_"ju I_odhejlmldba\h~kINZ ijh~ mdlh\
"b\high\h*"kI\DhklZzgZbkhhkm”~ZjklI\ uggngb\_jkbl blif : ;Zclmjkugh\Z

DzZeb_\z : B fZ]bkljZzgl DhklzZzgzbkd Jhkm~Zjkl\ugg mgb\_Q[hk | bf
;Zclmjkugh\z

>hkmfh\z : @fz]bklj kg ij_ith~rz\zZl_ev dZn_"ju |_olghemib\h~kl\Z
ijhA"mdlh\ "b\high\h*"kDEklIZgZblkcghkm”ZjkI\ uggngb\_jkbl_| bf ;Zclmjkugh\Z

< klzlv_ ijb\_~ g ZgZeba \k_fm ih]Jheh\vx h\_p \ ebqggbaycé¢kdtXlbjguo «c
Ih\Zjbs kI\_ k h]jZgbq_gghc hI\_IklI\_gghklvx b dj_klvygkdbo ohayckI\ \ \b”A_ Al
IZ[ebpu 1zZd ° "Zgh khklhygb  h\p_\h~kI\Z hljZzkeb gZ k_]lh”~gyrgbc ~ _gv LZ

h\p_\h"kI\Z "he gh hkms_kl\eylvky ih ki_pbZevgh jZajZ[hhZgKUE*Z2WywW dBAEjh" u
\ p_ehf i_jki_dlb\guf iezgzf dhlhju_ ihalheyl hkms_kl\eylv kKhhI\_IklI\mxsmx ie_
jZ[hIm <_7~v KkhojzZgb\rbcky p_gguc ]_ghnhg” jZaguo ihjh® b gZijz\e_gbc *Z_
\hafh ghklb \ iekb\ jr_gkl\h\Zgby kms_kl\mxsbo bddhadZighh\ b \ i_jki_dlb\_
ihjhn h\ _p >ey j_ZebaZpbb gZf_q_ggh]h g_h[oh~bfZ Jhkm~Zjkl\_ggZy
Ih\Zjhijhba\h~bl_e_c¢ h\p_\h~g_kdhc ijh*mdpbb b \ i_j\mx hq_j_"v ey \_"_
jZ[hlu

GZ |I_jjblhjbb jZchgz bf_xlky agZqgbl_evgu_ fxkkbdguokiZkl[bs dhlhju_
h\pu fhlml jZpbhgZevgh bkihevah\Zlv [_a \eh _gby fZl_jbZevguo aZljZl ozZjzdl
























































































































































































































































































































































































































