$$

%" &' ( ()
gy +, - 1 ()

+/0*0& 01,(2/)3
| .41Y3 -. [ (



s L LQWHOOHFW Lb@HDEel @Ry DOYyRpby”
* _elhkZg«
< A_dzliv ]

@ueugZjl j_I ruz”u
<uoh”bl jzaz \ ]h~"
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Fghlhijhnbevgumoqduc "mjgZe DhklZgZckdh]lh JThkm~ZjkI\_ggh]h mgb\_jkbl_1Z
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F_gred b_Kke

;ZcljkughXlug™ hklzgzde_d_Imgb\_jkbl_1e

Kh[kI\_ggbd

DhklZzgzZckdbc JThkm~ZjklI\_gguc mgb\_jkdNZIl bf : ;ZcImjku

7 ZK_~Zdlhju=eZ\guc j_RKizdl
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
[kZrudh\ tnbeheh]bgufrZjugOhdlhju ~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 FogbdiZufrZjugtOhdlhju “hdlhj |_ogbqg_kdbo gZmd
=Zcnmeehyd ogbdi2ufrZjugthdlhju ~hdlhj I_ogbqg_kdbo gZmd
=_jrmg <\Bl_jbgzjbgufrZjugOhdlhju ~hdlhj \_I_jbgZjguo gZmd
>bhj*"b#A_I_jbgZjbgufrZjugthdlhjohdlhj \_I_jbgZjguo gZmd BlZeby
@b_glz_\tWwdhghfbheufrZjugohdlhju ~hdlhj wdhghfbg_kdbo gZmd
HANZ[ZkFmue rZjmZuweaeufrZjugOhdlhju ~hdlhj k_evkdhohayckl\_gguo gZmd Lmjpby
Dhabg™A H_jbgzZjbgufrZjugOohdlihj®hdlhj \_|I_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
EminmeebgwtiRlghfbwezuf*ZjugOohdlhju ~hdlhj wdhghfbg_kdbo gZzmd JhkkbckdzZy N_"_j.
FzZd D_ga®dzZbueufrZjugthdlhju “~hdlhj xjb"bg_kdbo gZzmd <_ebdh[jblZgby
GZcfzgh\tZmue rZjmZuweeufr*Zjugohdlhju ~hdéljikkdhohayckl\_gguo 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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J?AMEVL:LU FHGBLHJBG=: <?L?JBKGGB&GHIGH=H J?@BF:
L?JJBLHJBB ILBP?N:;JBD DHKL:G:CKDHC H;E:KLB

= jrmg < B ~\g ijhn_kkhj dzZn_"ju \_l_jbgZjghc kzZgblZjbb Dhklzg
Jhkm~ZjkIN\_gguc mgb\_jkbl_I bf : ;Z&mjkugh\

AZfmjb_\zZ HfZ]bkljZzgl DhklzZzgzZckdbc JThkm~Zjkl\_gguc mgb\_jkbl_I bf :
kugh\z

< jZ[hl_ ijb\_~_gu j_amevlZlu fhgblhjbg]Z \_k4bggpdhlh j_"bfz 1_jjb
lhjbb ilbp_nZz[jidhklZgZckdhc h[eZklb LHH®@Zk 2 LHH ©:]jhbgl_jilbpz?2
©K_\ _j IlbpzZz® Hij_~ e _gu gZb[he__ \Z'gu_ djblbg_kdb_ lhgqdb dhlhju_ hdZa
I_evgh_ \ebygb_ gZ ijh*mdlb\ghklv b azZ[he_\Z_fhklv ilbpu b ~ZgZ bo hp_gdZz
N _e_g mjh\_gv jbkdZ kgb _gby ijh*mdlb\ghklb dZq_kI\Z ijh*mda@ibheb \hagdbdgh
ilbpu b ij_“eh _gu j_dhf_g”"Zpbb ih mkljZg_gbx gZjmr_dtZogblZjghdBAjph bfz

Dexq_\u_ keh\Z fhgblhjbg] djblbg_kdb_ IhqdbkZ\gH!lZbgwggih bf mjh\_gv
jbkdz

7+( 5(68/76 2) 7+( 021,725,1* 2) 7+( 9(7(563$5<$5<
5(*,0( 2) 7+( 7(55,725< 2) 328/75< ,1 .267$1%$< 5(*,21

*HUVKXQ 9GRFWRU Rl YHWHULQDU\ 6FLHQFHV 3URIHVVRU RI YHWH
XQLYHUVLW\ QDPHG DIWHU %D\WXUVLQRY $
=IPXULHYD 8Q@HUJUD.RXIWDIQD\ VWDWH XQLYHY B LWX IWQLLRHRY [$1W H

,Q WKH DUWLFOH ZH GHVFULEH WKH UHVXOWYQRWW KH WPPHRIQ PWM RRILWY & H
RI SRXOWU\ LQ .RVWDQD+ UHIDWQ //3 ASBKDBMURLQWHUSWLFD  -6&V 36HYH
PRUH LPSRUWD @WWULIPWLZIKLFK KDYH D JUHDW LQIOXHQFH RQ SURGXFWL
LQ WKLV DUWLFOH ZH SUHVHQW WKHLU VFRULQJ 7KH OHYHMWR RU ISWUNR ®RX
DQG WKH RFFXUUHQFH RI SRXGVDQ\GGZN HRDMHYV W ¥ HJ BYIH®IDMFH E\ WKH HOL
RI YHWHULQDU\ DQG VDQLWDU\ UHJLPH

.H\ ZRUGV PRQLWRULQJ FULWLFDO PHWULFV YHWHULQDU\ DQG VDQ

HKL:G:C H:EUKUGU K N:;JBD:E:J :CFUGU
<?L?JBGBYEU K:GBL:JBYEUI?@1F1GHGBLHJIJBG$LB@ ?K1

=_jrmg < B \¥* ijhn_kkhj: ;Zcldkugh\ Zlug®z "hklzgzc f_fe_d_lIl-d
mgb\_jkbl_lege

AZfmjb_\Z Hx fZ]bkljzZgl : ;Zclgkugh\ Zlug®wzZ "hklzgz f_fe_d_Il-d
mgb\_jkbl_1e

;e HuklZ "hklZgZc h[eukudt nZ[jbdZeZ] Hcdd @RK ©@EEKgZl a
@RK ©:]jhbgl_jilbpzZ2 @& _\_j IlbpzZ3\_|1_jbgZjb9ledigblZjby®ju "<fegfhgblhjbg]
gZlb  _kej#_lee]_g- ZZklu@ug”@Zju |Z[ueui heBjk mjmeZjuf_g kZiZkuegug”
tk_j_l_"e :@u@u-"j_ " kedf_g”_me @ge¥Zg \_|_jbgZjb®kagblZjby®ju "+fg-
[tauemeZjug "hx ImiZegquklZj [_jee_"-

G_Jeat¥frzZj fhgblhjbg] kugzZfZHu g\_|_jbgZjbykZgblZjby®p “«f & m-ei
Alj_‘_k.

< mkeh\byo ijhfure_gghlh ilbp_ \hjbbBZilbp_nZ[jbd \ k\wabf gzZfb [ueZ
k _]1h \ukhdhc dhgp_gljZpb_c ilbp_iEEHiEhhVEgZ ZZfHgh~bdZ fhgblhjbg]lZ \_
bkihevah\Zgb f \ukhdhijh~mdlb\ghc jblgppjgkBEgblZjgh]h j_ ‘lbfizblhjbb ipb
bd_gkb\guo f_Ilh~h\ __ kh~_j Zdby \Hrgph kdbo ij_"ijbylbc
jbg] \_ I _jbgZkglgblZjghlh j_ "bfzZ ijbh[j_ Fhgblhjbg] \_| jbgkkdgblZjgh]lh j_
I1Z | hkh[h_ agZq_gb_  KZgblZjghy abtdblZ jjblhjbb ilbp_nZ[jbd \dexqgZ_ | ke_
p\h~rg_kdbo ij_"ijbylbc y\ey Iky \ZYghxslZ djblbg_kdb_ Ihgdb dhgljizesy kZghb
"Zq_c \ dhfie_dk_ f_jhijbylbcr_igbh\wzZsblzZ ilbp_nZ[jbdb kZgblZjguc j_"bf b
khojZgghklb b ijh~mdib\ghklb kilbp@ jZd _jbklbdZ | _jjblhjbb ijhba\h”klI\_gghc a
gZklhys__ \j_fy hlkmlkI\m _| f_lhlhbdZgdhgth[_ki_qg_gghklv ihf_s gbyZigu&Zgb
jbdzZ \ | _jbgZkgdgblZjghlh j_"bfZ | _jjb bf ijb ojZg_gbb ijblhlhle_gbb b IjZgkih
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Ibjhvdb dhjfh\ kZgblZjgh_ khklhygbgh]lbklihgbfz 1_jjblhjbb khklzZ\ey_I| gb"_

gbdh\ \h*hkgZ[ _gby b dBEfukiN\hl\jb [Zeh\ Th wlh khhI\_IkI\m_I hqg_gv \ukhd

gZphkZgblZjguc j_"bf ijb k[hj_ mlbelmgAdbbjbkdZ ijb [Zeeht \ukhdhfm

b h[_a\j_"b\Zgbb [bhhloh~h\ \_kZbg#jghgx jbkdzZ ijb [Zeeh% kj_"~g_fm

gbZjguc j_"bf ijb 0jZg_gbb b "W[_afjjhbg jbkdZ b klur_ [ZzegBadhfm

\Zgbb ihf_*z@ mjh\gx jbkdz kgb _gby ijh~mdib\ghklb
>ey dZ ~hc djblbg_kdhc Ilhgdb \dlaglhldgn\_gby [he_ag_c ilbp

mklZgh\e_g fZdkbfZevguc mjh\_gv bo [ZewghevIZlu fhgblhjbg]Zz hljZz " _gu \

hp_gdb ?ikbpb_I|_jbgzZjghgblZjghf fhghZ[ebp_

Ihjbg]_ kmffZjgZy hp_gdzZ \_IkZiwdjgh

LZ[ebpZJ_ameviZlu fhgblhjbg]zZz \_|_jk&djmltzjgh]lh j_"bfz |_jjblhjbb
ilbp_nZ[jbdb

< Hp_gdzZ \ [Z:
I Djblbg_kdikhgdb dhgljhey

nZdlbg_kdzy

fZdkb LHF LHF 'H
Dzgz|l ilbpza | Ilbpza
a

KzZgblzZjgzy azZsblzZ ilbp_nZ[jbdb kZgblZjgh
aZsblgZy ahgzZ hljz"~_gb_ kZgijhimkdgbd
kzg[ehd ~_a[ehd ha_e_g_gb_ ahRh\_I_jbg4jgu_
jZaju\lu

Ahgbjh\Zgb_ | jjblhjbb

KZgblZjguc j_"bf b oZjzZdl_jbklbdZ | _jjblhjb
ijhba\h”~klI\ gghc ahgu

O

H[_ki_g_gghklv ihf_s_gbyfb ilbqgbldb
baheylhj dzjzglbggh_ ihf_s_gb_ \|limgdl
eZ[hjZlhjbb

KZgblZjguc pbfZ ijb ojZg_gbhb
ijblhlh\e _gbb b IjZgkihjlbjh\db dhjfh\

KZgblZjgh_ khklhygb_ bkihggbdh\
\h~"hkgZ[  gby b dZq_klI\h \h”u

< | _jbgZjtkiZgblZjguc j_ bf ijb k[hj_
mibebazpbb b h[ _a\j ‘b\Zgbb [bhhiph~h\

< | jbgZjgHEgllZjguc j_"bf ijb ojZg_gbb b
h[ a\j “b\Zgbb ihf 1Z

Binh]

H[ke_~h\Zgb_ ahgu kzZgblzZjghc ~adbblulbp < :H OK_\_j Ilbpz*®3xl kh[ex
ihdZzazeh glh  __ jzaf_j 9g_ khhikykigZeh]b&k@gyblZjgu_ ghjfu b Ij_[h\Zgby
ghjfzf | _ogheh]lbq_kdh]h ijh_dlbjh\Zgilgp ipHkm\lh*"klIhf[ddhjfh\
ki\m_I ha_e_g_gb_ b [eZ]lhmkljhckl\h G2aMiKbigh\e_gh gzZjmr_gb_ \_k4bgZjgh
nZ[jbd_ :H ©K_\_j Ilbpz2 \t_a~ghc bgWZjgh]lh j_"bfzZ ijb k[hj_ mlbebaZpbb b h]
ghc ~_a[Zjv_j gZoh”blky \ Z\Zjbcghfj khRklhgbb [bhhloh”h\ g_ j_]meyjguc KkI
gbb Gz ilbp_nZ[jbdZo hlkmlIklj\mM_I*eth "evgh_ o0jZg_gb_ m~rZe_gb_ \f_klI_
A _ajzZkl\hjz \ abfg__ \j_fy gz ~_aifefhdizfo
HikmlkI\b_ \gmljbn_jf_jkdbo ~hjh] azZljm~gp_hp_gd_ \_I_jbdZagllZjghlh j_
\'\_k_gdk _ggbc i_jbh~ ljZzgkihjlbjh\dibfdhjjb ojZg_gbb b h[bwAgbb ihf_I1Z
fhi b m~Ze_gb_ ihf_IZ \ ihf_lhopZgbelye _gh qlh gZ ilbp_nZ[jbdZo ihf_lhojZi
k @ GZ I_jjblhjbb ilbp_nZ[jbd g_ebft Iky khhI\_IkI\m_I| kZobbZphqg_kdbf
baheylhjz b dzjzglbgghlh ihf_isngdylj\[H\Zgbyf g_ hdzZgz\e_gh g_I \h~hg_ijtl
I1Z eZ[hjZlhjbb Z IZd" _ ihf_s_gkh repzidlh kehy b b _k[hjg®jddd_gb_ ihf_
]hzgzlhfbqg_kdh]lh \kdjulby Ijmih\ ilbplz\&dpZkImx hkms_kl\eyxl gZ |_jjblhjbb il
\hggzy ghldh\ qglh khlamzl]jham jzZkijhkljZzg_gby aZz

< LHH ©:]jhbgl_jAbgpZdmrZxlky ijZjZguo [he_ag_c b aZ]jyag_gby hdjm Zx
\beZ o0jzg_gby dhf[bdhjfh\ L_jjibhhjbkjdhi
p_oZ g_ hlhjh'_gzZ dhjf \ jZkkuighf Rihg¢blhjbg] \_I_jbgkZdghlZjgh]hbj_
0jZgblky gZ ihem bf__Ilky \hafh ' ghkflZ laZjlhdbb ilbp_nZ[jbd mdzZaulZ_I| gZ kj.

(
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gbc LHH ©&®@®@ZgZlI @ b \ukhdbc ZgHx ilbp_\h~q_kdbo ij_"+jBKI®cIN
©:]jhbgl_jilbpza b :H ©K_\_j Ildpgd®% mikd\Z
jbkdz kgb  _gby ijhA"mdlb\ghklNB g
"mdpbb b \hagbdgh\_gby aZ[he_\Zgbc ilbp 5HIHUHQFHYV
*HUVKEQ 7X\DNRY¥D 9HWHULQDU\
Ebl_jZImjZ K\ JLHQH[WERRRWWDQ/B:.RVWDDLQW
= jrmg < B Lmydh\zZz §Z3 <1DIU@D * S
gZy ]blb_gzZ Mq_DgbkdzgZc LHH ©DhklZ SHWHULQDU\ WHWHWDDUWHTXL

gZkdbc i_qZlguc ~\hj2  k PHQWVY WR WKH REMHFWV RI SURGXFW
< | _jbgZjgu_ \_|_jblgZibthj KDUYHVWLQJ VWRUDJH SURFHVVLQ
gu_ 1j_[h\Zgby d h[t_dIzZf ijhba\h "KIVADOKMDWLRQ DQG UDZ PDWHULDOV
s_kleyxsbf az]hlh\dm m[hc “b\hlguS8UHXZRXVO\ DSSURYHG E\RORWHLRIP RQ
g gb i j jZ[hldm j_ZebaZpbx ijh"mdpWKH 5HSXEOLF RI .D]JDNKVWDQ IURP 1R
kuyjvy “b\highlh ‘ijhbkoh ~ Mibyj®  \HDU
guihklZgh\e gbljE\bl_evkI\Z_kim[ebdb 5+$& OHWKRGLFDO JXLG
DzaZoklBf ghyl[jy /P OLQHV E\ WHFKQRORJLFDO GHW.JQ RI ¢
J>:1D + F_Ih"bqg_kdb0$ 5) ORVFRZ

j_dhf_g~Zpbb ih |_ogheh]bgq_kdhfm ijh_dlbjh
K\_~_gby h[ Z\lhjZo

=_jrmg <eZ”bfbj Bhkbmilhihimng kkhj dZn_"ju \_I_jbgZjghc kzZDbkzZlglx ckdh]h
JhkmA~ZjkI\_ggmmptb\_jkbl_1Z bf_gb : ;ZcIlmjkugh\zZz ~hdlhj \_I_jbgZjguo gZmd ijkt
DhklZzgZc me FZydh\kdh]h I_e HPDLIHUVKROQ WUX

AZfmjb_\Z Hev]Z <Ze 4vid\dkljZgl dZn_"ju \_|l_jbgZjghc kZgb hxjltzb
gZckdh]lh JThkm2ZjkI\_gm\hljlkkbmh_1Z bf_gb : ;Zclmjkugh\Z DhklZgZc me FZydh\kd
I_e HPDLO ROJD]DPXULHYD#PDLO UX

*HUVKXQ 90DGLPLBURMVRRUFRI YHWHULQDU\ VDQLWDWLRQ RI .RVW
DIWHU %D\WXUVLQRY BLQOBFWRIUHRFIWWDBIhkIZgZc VWUHHW RI FZydh\kdr
HPDLO JHUVKXQ#PDLO UX
=DPXULHYD 20JD #9D@®HULHYBDXWKH GHSDUWPHQW Rl YHWHULQDU\ VI
VWDWH XQLYHUVLW\ QDPHG DIWHU WHW XU VAZYRIY\&d hPrh k| Z g BK RQMW
HPDLO ROJD]DPXULHYD#PDLO UX

=_jrmgezZ~bfbBhkbnh\kqg ;ZcldkughWZlug”"® "hklZzgzt_fe_d_Illeangb\kb
|_leg= \_Il_jbgZjby®ukZgblzZjbyzZn_"jZkugujhn_kkhju\_I_jbgZjby®usueufrZj
Ahdlhju'hklZgZd=-Zydh\kdderc I_e HPDLO JHUVKXQ#PDLO UX

AZfmjb_\Hev]Z<Ze_ jv_\gZ : ;Zcligkugh\ Zlug"# “hklzZzgzZcf_fe_d_II-d
mgb\_jkbl_legel _jbgZjby®uZgblZjbdZn_"jZkugfiZz]bkljZglu"hklZgZ&Zydh\kdbc
d»r I_e HPDLO ROJD]DPXULHYD#PDLO UX

M>D

J:AJ:;HLD: BFFMGHG®GIHH=J:NBQ?KDBO H%K:EY >?L?DPBB
B<?JF?DLBG: < | JH>MMDIBL:GBY

>hj*hgdbgz KfzZ]bkljl g ij_ih"Z\Z1_®&WwklZgZckdbc Jhkm~ZjklI\_gguc mgb\_jk
I_1I bf : ;Zcljjkugh\Zz
:db[_dh\ H#Kd \ g klZjrbc ij_ih~"zZ\ZDZAokdbc Z]jhl_ogbq_kdbc mgb\_jkbl_

bf gb K K_cnmeebklZgk
@mfZebg *©®Z]bklj k o ¢ ZkkbkD Z@lZokdbc Z]jhl_ogbg_kdbc mgb\_jkbl_I b
K K_cnmeebgz ] :klzgz

< klzZlv_ ijb\_"_gumewlZlujZzajz[hldb bffmghojhfZlh]jZnbg_kdh]h I_klZ ~ey
|_dpbbb\_jf_dlbgZ \ ijh*~mdlZo “b\hlgh\hMkj\Z2_e_gh qlh bkihevah\ZggZy ko_fz
fmgbazZpbb djhebdh\ dhgtxjZldibgZ k dheehb”rguf ahehlhf 6LJPD iha\lhey_I ih
ij_iZjZlu ku\hjhlhdjh\bkh”_j Zsb_ Zglbl_ezZ ki_pbnbqg_kdb_ d b\_jf_dlbgm \ Il
ljh\_~_gz Zijh[Zpby ijbf_g_gby ihemg_gguo ihebdehgZewduo Zglb
fmghojhfzZlh]jZnbg_kdhf ZgZeba_ < j_amevlZI_ hij_rZj&lghki gibnbg_kdbo Zg
Ibl_e ihal\heyxl| iyh*blv ~_|_dpgkkluo ij_iZjzIh\ b\_jf_dN\odBp_gljZpbyo g]

f
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Dexq_\ukeh\zZ b\ _jf dlbg dheehb”gh_ ahehlh Zglbl_eh bffmghojhfzZlh]jZz
ZgZeba
'(9(/230(17 2) ,0082&+520%$72*5$3+,& 77/(® )25 '(7(&7,21
2) ,9(50(&7,1 ,1 YBZ8))6

'RUGRFKNBQODVWHU RI (QJLQHHULQJ 6FLH@VAVDWQIBDD VKHWRI $6LYHUV
DIWHU %D\WXUVLQRY $

$NLEHNRYH@DQGLGDWH RI 9HWHULQDU\ 6FDHINK DY H R WRIF KOHFAD OU X Q
6 6HXOOLQ $VWDQD

=KXPDOLBHNPDVWHW RILFXOAMKQPB DVV]I/MKDOQWURWHFKQLFDO XQLY}
6HIXO®YWDQD

7KH DUWLFOH SUHVHQWYV WKH UHVXOWV RI GHYHORSPHQW RILPPXQ
LYHUPHFWLQ LQ OLYHVWRFN SURGXFWV 'RWHDEEQW® T WRKMDXND WWEW LRDH ¢
FRQMXJDWH ZLWK FROORLGDO JROG 6LJPD DOORZV \RX WR @REWDLQ ¢
DQWLERGLHV ZKLFK DUH VSHFLILF WR LYHUKHFIERURE DMKHR QV RW WHKBIV
UHEWHG SRO\FORQDO DQWLERGLHV LIQ DO PKQKDKUHR EBWM BY F B QKEERFX\H/G
GHWHUPLQHG WKDW SUHSDUDWLRQV Rl VSHFLILF DQWLERGLHRQY@OIRZ
LYHUPHFWLQ LQ FRQFHQWUDWLRQ QJ

.H\ZRUGV LYHBREPWLGDO JROG DQWLERG\ LPPXQRFKURPDWRJUDSK

AU L E1ID J:FUG:GB<?JF?DLBGSU L:M: :JG:E :G
BFFMGY OJHFHLH=J:NBY L?KLL?J%$A1JEM

>hjrhgdbgz Kl :¥f : ;Zclgkugh\ Zlug®wZ hklzgzc f_fe_d_Illed mgb\_jkbl_Ie

cde[ dPAK £ \¥ d 2 ®@uluru K K _cnmeebg ZHugZa© Z]ljhl_ogbdZeu
mgb\_jkbl_I=klZg®

@mfZebg ™ Zr ¥f Zkkbkl gK K _cnmeebg ZHugZ&Z© Z]jhl _ogbdZeu
mgb\_jkbl_le :kl®gz

Fzcxez"ZZe rZjmZru®u gpefr_jLe©fpZfugZg b\_jf_dlbgru@zZog¥& ZjgZeg
bffmg”~u ojhfhlh]jZnb@dukll_j~e taeje ghb _e_jed»jk_lee]_gB\_jf_dlbg f_g
dheehb”lu Zelug dhgtx]zZl@fyg”"Zj*u bffmg rame*Zgieyg kua[ZeZj Iblje

[heZlug b\ _jf _dlbg]_| _ee+fre Zglb” g e@g KkZjukmiZjZllZjug
Ze¥d ffdeg”hed [_j_leges @ZZegw elddg ihebdehgzZe”™u Zglb™ _g e jne bffmg
ojhfZlh]jZnby®u _kll_ e rZgmfdegreee]e a_jll _ep Geg”_ | _eefrs Zglb™ g _e |j
ij_iZjZllZju 1ZazZ b\_jf_dlbg”e »@i feg”r"Zg@ZmZ ffdeghed [_j_ "o

G _{a]*¥frZj b\_jf_dlbg dbele@hzelug Zglb® g e j hfbjighlh]jZnbye&u
|kl

B\ jf_dlbg y\ey Iky fzdjhpbdebdh&pbdljZph¥fnghjeh[mebgZ F b IbljZ
AbkZoZjb~hf ijhib\hiZjZablZjgh]lh ~_ckdhbkl\bgguo ZglbZ eke ~h\Zl_evgh ijb

ij_~klz\ey_ | kh[hc ~bijtvbia\h~giZ\ _j \h~ bl d kgb  _gbx bffmyblOoIZ>Zm]Zeb \Z
f dibgh\ < b < \ujzZ[Zlu\Z_fZéb ]jk[< Nbebiih\ Djhf_ Ihlh Db\_jf_dlIb
BWUHSWRP\FHVDYZH{dREMI LJIOEVfbglbéh® | ijb\_klb d jZa\blbx ~bk[Zdl jbhaZz

rbjhdh ijbf_gy Iky ~ey mgbqglh  _gby fHedéZjhiqg_kdbo j Zdpbc ZKhphe "haZo
qg_khlhqguo de_s ¢ ebgbghd h\h~ hyg _h\ghnz]j@blbq_ kdbf ihke "kd\@yf
iZjZablh\ k_evkdhohayckl\_ggud “b\hlguo< gZklhys__ \j_fy \ kljZgZo ?\jhiu b
g f g J[_kdhgljhevgh_ijbf_g gb_ KR\ 4eyd\uy\e _gby hklZlhgguo dhebq_kI\ b
Ibgh\\ \_Il_jbgZjbb ij_n&yZl hij_~_f_dbgzZz \ [bheh]bg_kdhf fZl_jbZe_ bkihe
e_ggmx m]jham 7~ey a”“hjh\vy ex”_camhkkdhevdirh® \ukhdhwnn_dIlb\ghc “b~dhkl
ij_izjzlu ba wlhc ]jmiiu fhiml \u”_egjhkzlhkiznbb <W@O k nexhj_kp_glguf
fhehdhf gzZdZieb\ZIvky \ hj]l]ZgZo bl \dHphiAglyo ]h jZjegaub fh*bnbdZpbb H~”gZdh
"b\hlguo<kemqgZ_ g_ kh[ex”_gby \j_f_di \nbjhdh_ ijbf_g_gb_ h]jZgbqgb\Zxl kms_
AN _j'db kdhlZ ihke_ h[jZ[hldb Zgl]_evibglhbdZfd ~hklZldb \ukhdZy klhbfhklv h[hj
Z\_jf_dlbgfthlml iE~ZIlv k ijh~mdlzZfb Ybgby keh ghklv ijh[hih”*]lhlh\db g_h[oh
\high]h ijhbkoh ~_gby \ hjl]Zgbaf qflklv dZb\e_qgq_gby ki_pbZebklh\ b gbadZy
ljb ihiz~"Zgbb \ hj]Zzgbaf b\_jf_dlbg \gyhkANZ_lijh\_*_gby ZgZe@zZ < dzZq_klI\_
agZgbl_evgh_ kgbmjgpbgy b <ebfnh Zevl gZlb\u <W@ O ij_"eh g
pblh\ '\ djh\b ih\urdhkebq_kiI\Z PBDfmghn_jf glguc f _Ihn hij_ ~ e _gby
pbjdmebjmx$dbfmgguo dhfie_dkh\ kdh Zf IdibgZ gZ hkgh\_ Zglbl_e ki_pbnbqgg
(



<?L?JBG:JBY

NZgghfmZg]l_evfdbdm lj_bfms_kI\Zhb ~jm]bo bal_klguo ghkbl_e_c g_ \uau
NZgghlh f_Ih~rZ yl\eyxlky hlghkbl_evgBgibkhdBEg[jZzah\Zgby b Zee_jlbx g_ lhdkb
ki_pbnbgghklv b jhllekl ihemqg_glhyez”rZ | bffmghfhfmmebfjb k\hckI\Zfb

j_amevlZlh\ ZgZebaZz L_f g_ f_opey dhgtx]bjh\zghy jf_dlbgZz k
bffrghn_jf _glguc ZgZeba B/Nndlihh gZdheedguf ahehlhf bkihevah\Zeb f Ih~
gZebqgb bbekmliki\b_ b\_jf_dlbgZlkjh\HibkZgguKIZjh\_jh\uf K: > @

\ mkeh\byo ohjhrh hkgZs gghc eZ[hiZIdhbjb fkggh ZgfibdgdwWdhgtx]bjh\Zeb k
bkihevah\zZgb f ~hjh]lhklhysbo j_ _Z]h@gdhbabv kiguf ghkbl_e f [uqvbf
lj [m_I g_ f g o qzZkh\ \j f gb ~ly\hjhlhqguf Zev[mfbghf K ih f_Ih"m
ihemqg_gby hdhgqgZl_evguo j> @nev|@lhEgkh\Z B I khzZ\I > @_ameviZlu
k\yab [henw ijZzdlbqg_kdmx agZglbfkkdvrh\Zgbc ihdZazZeb fqgdhbgb\ijb
ijbh[j_1ZxIf_Ih~u ihalheyxsb_ ijh\_#hgtx]bjh\Zgbb k dheelaheduhf BDA
ZgZeba ijh mdlh\ gZ kh~_j"Zgb_ b\ _jfijdipjgZZaZ \ _kvfZ \ujZ  _ggu_ bffmgh]_ggu
kgblZggu_ fbgmlu k\hckI\Zkbhkh[_g \ua\gffvmgguc hI\_| m

< ihke_~g__ \j_fy \ f_~bpbgkdhcelZhjlZIhjguo “b\hlguo \ \b™_
jbgZjghc gZmd_ \ jZajzZ[hld_f_whikhj_kkglbl_eljBEah\Zgby Lzd gZijbf_j Iblju
N I _dpbb jZaebgguaghhgy¢Zloh~bl ighf_Zglbl_e \ ©GRW?2 \ZjbZighlbBM\_jf_d
gb_ bffmghojhfzZlh]jZnbq_kdbc ZgZebmegzZBO:ku\hjhld_ djh\b djhebdh\ bffmghb
dhlhjuc hlebgzZ_Iky hl hibkZggum*hdr_jif\Zgguo BBAoh”bebkv \ ij_*_eZo hl
k\h_c ijhklhlhc b wdkij_Fghklvx Hkgh\gafm bo ZgZeh]lh\ ih”\_jlgmluo bffn
dhfhg_glhf BO: y\eyxlky ki_pbnbqg_kdBpbbg;K: ki_pbnbg_kdb_ Zglbl_ezZ h[gZj
Ibl_ez f_qg_ggu_ bg”bdZlhjgufb \_s\kxéWAfb*h jZza\_» kabgjhldb djh\b =
> @ >ey \u”_e_gby Zglbl_e Jueb \ayl

>Zgguc | fkl'_I gZclb ijbf_g_gb_ W[jZapukulhjhlhd djh\b ihemg_ggu_ hl
wdkij_kKgzZjm _gbb hklZlhgguo dheblgetkdh\ bffmgbabjh\Zgguo BDAu Ijb wlhf
b\_f_dlbgz \ ijh~mdpbb “b\hlgh\h*kI\bf HbgXZ \b m qglh \ ku\hjhld_ djh\b wlhc ]j1
dh ihemgblv Zglbl _eZ ki_pbnbqgu_ddhbbdi\dkh” j ZI&ghl eZ ki_pbnbqggu_
Ibgmt ~_eh g_ ijhklh_ 1Zd dzZd hg MMeydhkyd wiblhizfb\_jf_dlbgz Ih]*Z dzd .
1Zil_ghf b \ gzZlb\ghf \b”_ g_ \uaul\zZu\lggldzbo ZgZeh]h\ y\ey Iky [he_ _ ] I_
I_ehhgah\zgb_ \ hjl]Zgbaf_ bffmgbaBljmgheo @A jza\blby bffmggh]lh hiI\_1Z g._
"b\hlgue @ lhevdh ijhlb\ Zgl]_evfbglbdZz gh b gz ;

P_evx jZ[hlu y\behkv ihemqg_gbNjZgélk bffmghleh[mebgh\ bazZglbku\hjhl
debZevguo Zglbl_e ijhlib\ b\ _jf dlbgw”™bep&b k ihfhsvx hbewljZpbhgghc
iheah\Zgb_ bo \ jZajZ[hlld kIEO%ey h[ojhfZlh]jZnbbgZdhehgd_ k k_nZdjbehf6
g4m _gby hklZlhqguo_kiihelzgl]_evfbg lhemqg_ggu_ hgbs_ggu_ djhebqgvb Zc

IbdZ \ ijh"mdbXligh\h~kI\Z |l eZ Kki_pbnbqgu_ d b\ _jf dilbgm J[ueb dh
]bjh\Zgu k dheehb”guf ahehlhfalb bkiheyv
FZl_ jbZeu b f_Ih”u \Zebkv \ dZq_kI\_ dhgtx]ZlZ \ BO: |ljb ijh

< dZqg_KkI\_ \ukhdhfhe_dmeyjgh]lh”rglyblbl_2yZebaz [ueb hijh[h\Zgu qg_luj_ \t
bkihevah\Zeb dheehb”gh_ ahehlh gjblijpx®exehaguo f f[jZg ij_"~klZ\e_ggu_ '
]1Zil_gm k\hckl\h Zglb]_gghklb Hgh IZ[&dbpbgHdZ[ebpZ

LZ[ebpZ <b”u ZgZeblbq_kdhc f_f[jZgu

< GZa\zZgb_ we_f_gl Ghf_ Lb JZaf_
kbkl_fu ihj
Gbljhp_eexehagzZy f_{[fZgZ &13)61 [/ + —
Gbljhp_eexehagzZy f_{[{9dgZ &13)61 [/ + —
Gbljhp_eexehagzy f_{[{9dgZ &13)61 [/ + —
Gbljhp_eexehagzZy f_{[j&gZ * &13)61 [/ + —
< |Z[ebp_ ij_"klz\e_gu q_luj_fbodpBZZevguc ihjh] ~_IbdpjdbdlibgZ ijb

gbljhp_eexehaguo f_fliZzg hlebqgzhEkboky\bb nhgh\h]lh hdjzZrb\Zgby f_f[jZgu
Aim] hl Ajm]Z jzZaf_jZfb ihj HI \b”rZ f_f[jZijiE\g_gb_ k\yaulZgby \ ZgZelblbg_ kdh
aZ\bkbl fzZdkbfzZevgZy bgl_gkb\gZydhigtjjz&kwdghc ahgZo Zglbl_ e k dheehb
ZgZeblbqg_kdhc b dhgljhdvghkllahg |kghehlhf ij_"klZ\e_gu gZ+jbkmgd_
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JZaf jihj ZzgZeblbqg kdhc f f[jZgu

JbkmghdBffmghojhfzZlh]ljZznbg_kdh_ hij_~ e _gb_ b\ _jf _dlbgzZ ih \g_rg_fm \l|
I_kl ihehkhd ihke_ ijh\_4%_Z®ZebaZz

Dzd \b~gh ba jbkmgdZz m \k_oilgeHlgbo \g_ ahg ki_pbnbg_kdh]h k\yau\
kljbi 1_klh\ h[jZah\Zebkv *\_ djZkgu dRedtxBlZz
glh k\b”_ | _evkli\m_|I h iheh'bl_evghc j_ZHHgbb ggu_ djhebgvb Zgkfb elzk
B\ jf _dlbg k\yazZeky dzd k i_j\uf Ilidcahm\EQu ~ey nhjfbjh\Zgby ZgZeblbg_kd
\lhjuf Ibihf Zglbl e °~ _kldh b&fWmZgebahgu GZ i _j\mx |_klhimx ebgbx gZghkbe
guo \ |_kdahg_ kljbigb "\b" gblkek eldehpZevgu_ djhebqgvb ZglbhgZlig\ d
Amfhlh h[jZzapZ b Zglbl_e k djZkbl_ejZpbiphibe fe Dhgljhevgmx ebgbxhknhjfb
ahreh kdhie_gb_ Zglbl_e k dheehbrgufedbhmhlhfgZg k_gby Zglbl_e ijhlb\ bffmg
\hdjm] Zglbl_e b&higu qglh ijhyl\behkv Je\lbmebgh\ djhebdzZz \ dhgp_gljZpbb f] fe
N djZkghc ihehku FZdkbfzevgzy dhHd_gkib\ bkke ~m_fh]lh h[jZapZ bkiheval
ghklv hdjZzkdb ZgZeblbg_kdhchaihgdb jXxkI\hj obfbg_kdb gbklh]lh b\_jf_dlbgZ
"hklZlezkv gz f_f[jZzg_ k jZaf_jhf ihj — GZ f_f[jZzgm ”*ey h[jZaph\ I_klI ihehkc
hklZevguo 1lj o h[jZapZo gZ[ex""Z lkhyghlgbh&lmZebabjm_ fmx ijh[m fdogmlu
yjdZy hdjZzkdZ ZgZeblbgq_kdhc ahgu \ ]hjbahglZevghf iheh ljpbbh]jm  _gbb

< dZq_kI\_ hilbfZevghc \u[jzZgZzl fkiljbiZz \ bkke_ ~m_fmx “b~dhklv dhgtx
jZgzk jzaf _jhf ihj — oZzZjzdl_jbamxszZylklyjbjm_ | \*hev ihehku ih ijbgpbim Ilhgd
fZdkbfZevghc bgl_gkb\ghklvx h[jZakehxtpdikey ojhfZlh]jznbb Kh\f_klgh k "b~dhk
ihehk b hlkmlklhthgh\h]h hdjZrb\Zgby N\KImlIky b Zglbl_eZ k djzZkbl_e_f ih ijbgp

Okwg™\bdqZjbzglz BO: jbkmghd
1
\096 2&‘ Rﬁ‘
DY =
/S /k My //

JbkmghdKo_ fZz ©kwg*\BgdjbzZgl BO:

hl[jZza_p dhgtx]zl | _klh\Zy
ebgby Zglbl _edhgljhevgZy ebgby Zglb] g
ih"mrdzZ "ey h[jZapdh"mrdZ "ey
dhgtx]ZlZ gbljhp_eexehagzy f f[jZgZ
Z[khj[bjmxsZy ihA*mrdz | _klh\Zy
ebgby iheh bl _evgZdhgljhevgZy ebgby
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J_amevliZlu WKDQ DOQWKHOPLQWLF GUXJV 1 279/
< j_amevlZl_ bkke_"h\Zgbc [ueZODKIR®H\ 0 OF*DUULW\ 5 |, OF&RQQ
9g_94z[hlZz ih hljzZ[hld_ kihkh[Z ihengWybBUDOG $QDO\WLFDO DQG %LRDQ
dhgtx]Z1Z k dheehb~guf B hlamghhbdf ku -XO\ 9 3
\hjhlhgguf Zev[mfbgihb~rZxsbZgl]_ev KIZjh\_jh\ K : K _f gh\ K < ?]
fbgbdm Zglb]_ggu_ k\hlkc&mgd_gguf dhiibeh\ > G S_jl[zdh\ = : S_lhe_\ K X
gtx]Zlhf [ueb bffmgbabjh\ZgulhgphjZz>udfZg E : Bkihevah\Zgb_ dheehb”gh]h a
"b\hlgu_ k p_evx ihemqg_gby ki_pbnby_dcdldbokAg Z~tx\ZglZ ~ey ihemq_gby Zglbl
Ib]_gguf ~_|_jfbgzglzf Zg]_evfbglbdh\ &dgdb<HUVLQLDSVHXGRWXBHUFXORVLYV
I_e < j_amevlZl_ ihke_"mxs_]h I_kljmhydgbihéh”~uo mq_guo 3KIljZl_]by \azZbfh
\ZjbZgIGRVBN: ku\hjlhd djh\b ~Zgguo KIhby fbdjhhj]jZgbafh\ k hdjm Zxs_c kj_"hc

\hlguo [ue \uyle_g “hklZlhggh \ukhidBgZIlb\j K

bkdhfuo Zglbhle “h m bffmghb LZjZzkh\ B ? Pb[_ah\ < < G_ihdeh
abjh\Zgguo BDA hl ~h m bffmgheai j L B < _joh\kdhbx[hj:”ey dh
jh\Zgguo ;K=Ze__ kulhjhldZ djh\b "b\lelgu&l ggh]hij_~_e_gby zZ\_jf_dlbgh\ f_Ih
ih~\_jlezZzkv hqbkld_ hl i_j_dj_klgh*hj_ElghklZ*bcgh]h dhgdrffrbdim]hj
jmxsbo Zglblkée_pbnbgguo d ghkbl_exfimhh]izgZebakzIl_gl IJN« him[e

bklhs_gby Z”khj[pbb ih f_Ih"m DZzZkl_eezZghb
Ke_"mxsbf rz]hf hgbkldb klZeh hkzZ ~_gb_
Jeh[mebgh\ kh”_j"Zsboky \ ku\hjhld_ ihkj_* S5HIHUHQFHV
kiI\hf f_Ih~"Z \ukZeb\Zgby gZkus_ggufeHPKHQRY & % 1RYDMD OHNDUVWY HC
\hjhf kmevnzlz Zffhgby < oh”_ I_kIhLjVHAgENWLQD HH IDUPDNRORJLFKHV
gZ ki_pbmhdglv ihemqgq_gguo b hgbs_gdHOIHAWLYQRVW SULWDUHBRKKHQEROBDQ
dbf h[jZahf ij_izZjzlh\ ihebdehgZevgKLZFRWQ\K 6 9 6HPHQRY 'LV N ELR
| e [ue \uy\le_g “hklZlhggh \ukhdllbc Iblj Z§
I_e lhemqg_dhugbs_ggu_ djhebqgvibezglb $0ODQ / &KLFRLQH , 2 YHUPHFWLQ X\
ki_pbnbqgu_ d b\_jf_dhmongm]bjh\Zgu WLQreJaePLONUHVLGXHVRQ &DQDGLDQC
dhehb”~guf ahehlbkilhevah\Agdg KIL. $ 'XUGHQ *HRUJH ODF1IDXJKWRQ DQC
dhgtx]ZZz \ BO: Ijb ijh\_~_gbb ZgzedhadlLQ &DQ 9HWRO 3
Zijh[bjh\Zgq_luj_ \b~Z gbljhp_eexehagubQDKHU 0 5HYLHZ RI PHWKRGROF
f_f[jZg fZdkbfZevgZy bgl_gkb\ghklv GHX KDL RQ RI PDFURF\FOLF ODFWRC(
ZgZeblbq_ldlga |_kilhehkdb "hklbpdmIELRORJLFDO PDWULFHV +RZHOOV [ ¢
f_f[jZzg_ k jzaf_jhf ihj gbs_KHgu_&HUNYH®RQIMNY 9 2 .HHIIH 0 - &KURP|
djhebqgvb Zglblbkihevah\Zgzfb ey $QDO\W 7HFKQRO %LRPH®& /LIH 6HL
nhjfbjh\Zzgby ZgZeblbg_kdhc ahgu
7TDUDVRY , ( .RQNXUHQMHI W QLRP X (
Ebl_jzZImjz DQDOL] LYGDPHMWSRO JRYDQLHP PRQR
K_f_gh\&% Gh\Zy e_dzZjkl\_gB@WLWHO -, % .REMJRQD $93% &]JORY
nhjfz b\_jf_dlbgZz __ nZjfZzdheh]b® $kdbHSRNORQRSYHW 2 $OQHUKRYVNLM
k\h&NZ b wnn_dlb\ghklv ijb e_q_gbBUMXEGA 9,+MORP 6
ablZjguo [he_ag_c “b\hlguo K < K_f3BWWHU - 'HYHORSPHQW RI DQ (YL
>bkk d [bhe BZmd K DUUD\ NLW IRU WHKHRROYWL ROHRUH WK
$ODQ&KLFRLYHUPHFWLQMVYVMNDMYBNKHOPLQWLF GUXJV 1 29/RDQ % ¢
WIRQONUHVLGOHMVMRGALDQGDLWYKBU®Y OF*DUULW\ 5 , OF&RQQHOO
'XUGHtHRUJMDF1DXJKWR@DWULFLDLW]JHUDOG $QDO\WLFDO DQG %LRDQ
'RZOLQ &DQ 9HWRO 3 - X0\ 9 3
'DQDKHU 0 5HYLHZ RI PHWKRGRBROWRIRMHMURKH $ 6HPHQRY 6 B (U
GHWHUPLQDWLRQ RI PH FWHRF)ABEX HEK KDHQFEADRNRY $ $ 6KKHIJROHY 6 -X "\
ELRORJLFDO PDWULFHYV +RZHOQVSR®@ |RZDORRNYV NBR®HORLGQRJR JRORYV
&HUNY HIMIMN 9 2 .HHIIH 0 - &WERMRWRQWD GOMD SROXFKHQLMD L
$QDOW 7HFKQRO %LRPH® /LIH<KBHNVNLQLDSVHXGRWXENDFXORVLVNRQI
PRORG\K XFKHQ\K 36WUDWHNYMNMD Y
LZjzkh\ B ? Dhgdmj_glguc bffgNWRRUJDQL]JPRY V HRIN UWXJKGNKXV K K
f_glguc ZgZeba b\_jf_dlbgZ k bkihewdhUDdBRY 6
fhghdehgZevguo Zg|%l _®hklbgZz < < Pb7DUDVRY , ( &LEH]RY 9 9 1HSRNC(

[ _ah\ : X Dhaeh\ :: G_ihdehgh\ 4OBSHdb 7 , 9HUKRYVNLM2 $ 1DER
i j H: <_joh\kdBc Ljm~u <BWlhf OLaFKHVWeYHQQRJR RSUHGHOHQLMD I
K GRP RGQRVWDGLMQRJR NRQNXUHQWC
SRUWHWYH®RHQRY DQ (YLGHMRHWEQRJR DRDOHDDN 5)« RSXEO

ELRFKLS DUUD\ NLW IRU WKH PXOWLSOH[ VFUHHQLQJ RI PRUH

i
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K\_~ gbly[ Z\IhjZo

>hj*hqgdbg2\ _I1€ZgzZz:g9gZlhev_\gZ fZ]bklj I_ogbq_kdbo gZmd ij_ih"rz\zZl_e
DhklzgZckdbc Jhkm~ZjkI\_ggucl mgbf_jkiZcimjkugh\ZDhklZgZc WNMijdpdh]h
I_e VY HMID# P D IUX
db[_dHMHjd_&melZgozfblh¥dZzg”rb”rZIl \ jlbgZjguo gZmd KklZjrbc ij_ih"Z\Zl_ev
DZaZokdbc Z]jhl_ogbg_kdbc mgb\_jkbl | bf _gb]KkKZgZimeehdZhe | e
RUNB\@ P D IUX
@mfZebg[ _dOZkb _ Ih\kkgfZ]bklj k_evkdhohayckl\_ godioZkXbkl yZaZokdbc
Zljhl_ogbq_kdbc mgb\_jkbl_| bf_gb K Kl cklZg&mgez UelugkZjbgz |_e
DLEHNBELRWH[#PDLO UX

'RUGRFKNLHWOMPYMWHU RI (QJLQHHULQJ 6RAALWREDB\ WWDVAKW X Q DYH G
DIWHU % DXWsXRMMW. D Q D8 UFLLWAN N H HWWH O VYHWD N] #PDLO UX

S$NLEHNRYH@DQGLGDWH RI 9HWHULQDU\ 6.A]BQKHD MHWNREKQH F /X XHU
6 6HXO®Y®DQIBN]KWW UHHWHO RUNHQ D V#PDLO UX

=KXPDOLEBHNPDVWHU RI DJULFXOWXUD®]DNKHQBHRWMVKQWBDMAV XQLYt
6HAXOGNVQVD QDB FEOW\QV D WHO 6 W DLEHNBELRWH[#PDLO UX

>hjr*hgdb&®ZX_leZgZgZlhev_\gZ: ;Zclgkugh\ Zlug®Z "hklzgzc f_fe_d_lled
mgb\_jkbl_Ih&ulmru |_ogbdiZeufrZjugufzZ]bklje "hklZgZ® Mjbpdbdyr I _e
VYHWD N] #PDLO UX
,de[ _dRjd_g #l1ZgoZfbdeu \ | jbgZjbyweuf "ZjugudZg™"b*ZIlwz¥Z @l mu K
K_cnmeebg ZI¥Mg~Z&© Z]jhl_ogbdZemgb\_jkbl_Is :klIZZ:©he xr I_e
RUNHQ D V#PDLO UX
@mfzZebg :c[Zkb _d4eu ZmerZjimZr&eweufrZjugu fZ]lbklje Zkkbkl_ gl
K_cnmeebg ZIMg"™ZZOZ]jhl_ogbdZeugb\_jkbl_Ie :kl®dg®B :elugkZjbgrd |_e
DLEHNBELRWH[#PDLO UX

M>D
L:;B B FBG?J:E RMG=BLEU UA>U :KB?LL?J1&XIBI:LL:F:KU

?j°Zgh\ ? K*hdlhjzgl: ;ZcklHkugh\ Zlug®iZ hklZgZc f_fe_d_Illed mgb\_jkbl_I-
GZf_lh\ : Fx\ ¥» \ | _jbgzZj@fu "bpbgzZ dzn_"jZkijlgom_kkhju : ;Zgkugh\
Zlug™® "hklzgzc f_fe_d_Iled mgb\_jkbl_1e

Kh¥ "ue™Zj™ a_jll_me_j f_"bpb@Zgu \_I|_jbgZj@ut «jb[_~_1RI jes _fg-
Inekl _jZa Ibefre [heZlug dj d”jee objmj]b@EBmjmeZju [Z] Zmjm Z"Zf~Zj~»Z khj[pbh
| _jZibylrekl _je@Gher"2dg d_a”™ &uzZ _freak_jre»jk_Ile Khj[pbhg?u ~_IhdkbdZpby
_fA_mM{ZIZ 1hekl_jeo ZjZkugaZgthed RZud_ [heruwe ;ij_iZjzZllz¥ [Zk dc”_
debgbd®eau jll_me_jlip _e_jef_g [ej]l»ildl_g [Zkueuf”rZ] ZjgZe”u Khguf_g [*j]_
khj[_gll_j~ nbabdzZ@eabfbye® Zkb_I|l_je ImjZeu ZIZi€ZghtZ hezZj™Mhj[pbhg”u
[_ek_gneeedl_je ImjZeu " _pidlifjkd'g_  ku@Zj*u " jleam”d | jee "¥ZcelZju
k_[_il_je [hcugrZz kZeukRujdnef_c e &ZEZ"Z |lhdkbg”e we_f_-glhemugZ rmg]bl
I1Z[b¥ khj[_gleg_ "Zkd e _jloZg®aujll_me_jlip _e_je d_elejee]_g regdfdl LQ
YLWURrZciEdg”Z khg®zZglblhdkb”~Zglluig_ [ZdI_djbpb”lek_g~tee+dl_g IMgg"Z
"h¥Zju khj[pbhg@&jee_Id_ b_

G_Jleat¥fr"Zj rmg]bl I1ZM khj[_gl Zglbhdkb”*Zy[lZdl_jbpb~led [ZdI¥jby
&ZjkucZkb 1l _j nbaboddfbyedfeg a”™ f e |j

HIBK:GB? HKGH<GUO 0:J:DL?JBKLBD IJBJH>GH=H FBG?J:EVG
RMG=BL:

?j"Zgh\  ? K ~hdlhjzZgl DhklzgzZbkd]hkm~Zjklggc mgb\_jkbl_I bf
;Zclmjkugh\z

Gzf_Ih\ : F ~\ g ijhn_kkhj dZn_"ju \_l_jbgZjghc DhkbpogblcidhkMmZj
kiI\_ggcmgb\_jkbl_| bf : ;Zclmjkugh\Zz
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Bkke_ ~h\Zgby ihke_~gbo e_| olmdEekZed g [guc wnn_dl ijb ijbf_g_gbb \
f_~bpbgkdhc b \_I_jbgZjghc ijzdlbd_ f_Ilh~h\ khj[pbhgghc I_jZibb m [hevguo |
objmjlbg_kdbfb azZ[he \Zgbyfb ijb dhlhjuo IjZ*bpbhggu_ f Ih~u e_qgq_gby fZeh
F_Ih~ khj[pbhgghc ~_IhdkbdZpbb aZgye kk\Wb fjlkdbo f_Ih~ h\ e_q_gby WIbf
ij_izjzlzf ihk\ys_gh fgh]lh im[ebdZpbc Jez\guf h[jZahf Kk j_amevlZlIZfb d
bkke_~h\zZgbc <f_kl_ k I_f ~ZgguobHbmb&hdlm k\hckl\Zo khj[_glh\ \ qZklghklb
bo khj[pbhgghc ZzZdlb\ghklb g_fgh]lhgbkeh@egu &l &jZ\g_gbx ih ijbgbg_ jZagu«
mkeh\bc ijh\_"~_gby wdki_jpKkglZ2h\Zgb_ g_dhlhjuoombhbhdpdkdbo ozZjzdl_jbklbd
[bheh]bg_kdb Zdlb\gh]lh khj[_glZ rmg]blZ mklZgh\beh qlh ihjhrhd rmg]blZ h[eZ
khj[pbhgghc kihkh[ghklvx ih hilghjyftx lddkbgguo hjJZzgbq_kdbo \_s_KkI\ b bh
ly' _euo f_IZeeh\ \ mkeh\byo LQ YLWYP ! &A[leZd~Z_| \ujZ  _gghc Zglbhdkb”~Zglghc
[Zd]l_jbpb~rghc Zdlb\ghklvx

Dexq_\u_ kehig]blijbjh*gckhj[_glZZglbhdkb~Zgl [Zd]_jlugbZglb[Zdl_
jbZevgwk\kekI\Z nbabdhbfbq_kddzjzdl_jbklibd

'(6&5,37,21 2) 0$,1 )($785(6 2) 1$785%$/ 0,1(5$/ 6&+81*,7(

<HUWDLHU]KDE@GRY VW XGRWQWD QD\ VWDWH XQLYHUVLW\ RI $ %D\WXUV\Q
$VNDULDPHWRRFWRU Rl YHWHULQ D U\RV FYLHVQH b LLGBRDRN NRDERR) . RVW D QD
XQLYHUVLW\ RI' $ %D\WXUV\QRY

5HVHDUFKHV Rl WKH ODVW \HDUV VKRZHG JRRG PHGLFDO HIIHFW ZL
SUDFWLFH RI VRUSWLRQ WKHUDS\ PHWKRGYV IRU SDWLHQW\ORZU WKWFTHQ\R
DUH LQHIIHFWLYH 7KH PHWKRG RI D VRUSWLRQ GHWR[LFDWLRQWRRN
ODLQO\ PDQ\ SXEOLFDWLRQV ZLWK UHVXOWV Rl FOLQLFDOPWMWIHPOV DU}
JLYHQ DERXW SK\VLFD G DRSHEWHPIVFRI VRUEHQWY LQ SDUWLFXODUO\ C
QXPHURXV DQG DUHQ W VXEMHFW WR FRPSDULVRQ EHFDXVH RI,\&LKDWUH Q
EHHQ HVWDEOLVKHG WKDW WKH SRZGHUFRISDFKWQ AWK KIHW 8 HKEMW KVRRI S
RUJDQLF FRPSRXQGV DQG KHDY\ PHWDO LRQV XQGHU FR GI®LWIDR\QLF LVDH Y
VIVWHPV ZHUH IRXQG WKDW VFKXQJLWH KDV SURQRXQFHG DQWLR[LGDQW

H\ ZRUBFKXQGDWXUDO WRHENQWLR[LGDQMQ WD E IHW H P L GBS URS®! U W
DQG FKHPLFDO FKDUDFWHULVWLFV

NZjfzp_\le gdgukhj[_gll_jZuf Ilhdkbg”e f_lZerZjhjuZzkug fujur kugZi
Au "bZiZahguajzfzklzg hlzggaejekle i_g fuk bhg*rzZjuzazg _"~e A_jll_me_j
ZkzZ g_f~e ij_iZjZllZjug Zrjm jugurZ muk [_I Td ur ueuugZ "Zig [heZlug
dd_cd_kle [heui h%j d_e_r_] [4jl [Z2 G g~ _jeg”_jJease™s Khj[pbhgMu I_i_
IZj~u [+je fbg _jZenZg Zgulghj[_gll_j [h"edle [_e]ee uhu nidjur kugZi i gz
eui 1Z[ueZz”u :mua knmud”*g KmeZj~u [Kugreg fbgmlleg  fukreg fobgmllu
azeZmeg 1Z[b rmglbll_jeg@e9”~_]* khj[_gJZ”u Hjl]ZgbdXéy[zIlZj j_leg”_ bglhdkb
|_j Rble iZcrZezZgm”Z >_]1_gf_g rmgldbbykhuj% | jee nZdlhjeZjug bfblbje_cleg
[_gl_j j_leg™”_  hku d_a]_ "~ cegueZcldgelfme_ j n_ghe f_Ibe g~ klddilZc pbzZgh
fZz"u khe k_[_ileblzZ[bg]bl g_Jea*g®_e€Zfbg f_g Z Zev[mfbge iZc"ZeZgue”™u
Nope ij_iZjZludmeje_m |B[bhef_g Zedg Khj[pbhg?u I1i "edle [_e]ee uhumZ
hl1Zzghu”~%e ij_izZjzZIlZjugwZkkhjlbf_glegq_ghereg fbg f_Ibe_g”e kbgbcfbg
d cIlm]_ fflegned [_j_ tdyg cd_kle kiZZ pbZghdh[heZfbg fbg EZ Zevimfbrgg

[heui IZ[ueZ™u kzzllu jzZ"u
A_jll_m h[t_dlkkR[_gl rmglglZm Rmglbllfbheh]lby [_ek_g”~ees]ed_ a_j
f g [ZE hkuemeZjrZg |ZaZeZm”~Zg EZewyru Q fMgBWN\ZR fhe_ _dmejeu Ic ki
reugzZgglz_e_merllge e_jegekmi_jhdkb " bkfmlzZza®ru KélZza dzZlz
We_f_gll4zfru a_j~_e_]_g d_a”_"mumgD:L JemlZlbhgi_jhdkb~Za~ub =1 ]Jem
]bl_]s g_Jleal* dgZafK 2 f_g 6L fZkk hg_"mdlZa®*u =% _ ibjm\ZldbgzZa~u |ID
khgnrZc $6_g . fZkk jZdugu df_J]ef_g jl*a”s e; I_kl c_e_j Zlbhd

ZgulZenu Rmglbllejzfugz ZglZc ~"ZglluhjZguk n_jf_glf@afgu Zglbhdkb
frer_j~r_ fugZeZj dej_"e &D )YHZKk ~"Zgllu 2zZ~Zilh]_g”"e Z\Zjjkk g_f_k_ fb

%D &0 3 6 5HZKKkK $V % &H[Z Zjku [_ek_g”eesdd_ b_ aZliZmmu Zgu
&R &U &X /D 0Q 1E 1L 6U < =Qegdeg_g iZc"ZeZgueZ™u N_jf_glZlb\le j
fzkk Ze &®J 3EjZfu ZguZeZg ZpbyeZj ‘uerZfdgu _k_[*'er_fgeg_

r ]leg_gdgflg fZkk ]Jeaeg” _jleacens e ajéftbeklsZl_e_j-

Rmg]blikhj[pbhg~r@Zkb Il _jeg kIZIBkiZ" u
dZeuj 'bfr_ a_j~_e_g~e Khj[Zl1Z] j_leg"_

|,i
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Rmg]lbllkm % _ Kkhkibjl _jeleg”ekegk ggheec]egalhugu [_e]ees [heery_I]_
Zeudg kugtueZj dhgp_gljzpbgeldge n_jf_glle[_ek_g~eees]e rmg]lbllsfd] fe
a_j» e _g]l_9g "bzizahg™Z dZlZzeZa”u ghfpplmyplpbyku d_a<fge“u[Zc
‘uerZfrwgZk_ _li_clegelZgtu Rmglbkl [_ek_g”e _1_1%g dekle JemlZz

DZlZeZafuek_g”~eee]*g kKhgmgg¢bl Ibhgi_jhdkb~r"Za™y_ " ]JemlZlbhgj_~mdlZa”u
["eed]l _jedo km _jelegnhee jeg” a_jh kel ghee je "™Zcug”NZ "~Z ZXEBéu

A_Jl_me_j n_jf_gffldAdkbfzZze”u [_Ek_g’\f'da]-fe I_rmg]lblle dhgp_gljZhdyezZa”_
]*g_ Ibekle j6&_g nhknZllu [mn_j4]ls " =lj_ZpgbyeZjugu ‘ue~Zfrw [ZueZid
ase”s Rmg]lblle fd] Kegkfz~Z dhgp_8gjZzzg"Zz _k'Kkls Ze j=XZdpbyeZjugu

ljZpbyeZg d_a”_ dZlZeZa”{i_ek_g”~eeede”™Zfruu rmg]blle fd] fe dhgp_gljZpby
[he”ru he rmglt@lgdbhdkbr*ZPMeUp d_| eZZg d_a”_ [*] Zjuf'kke]_
ImjZeu%md _|I_ ZeZ”u RnigiblhZju RmglbllpZjeu a_j*_e_gl_g dhgp_gljz
dhg_gljZpbykugudZlZeZaugZz pbyeZju ibjm\zZldbgZazZgu bg]lb[bje_clege
fd] fe % _j d_ae-g”_ bgdb[bje_gme hjlzg*u he rmg]bll_ Zglb[Zd|_jbkdeNu
ZeZ”u he rmg]l]Bbleb[Zd]l_jbZeZkb_| | _j~re [hemug¥%ig~ujZ”u
| _jegdhemuf_g dhjj_ebje_g_~"e LQ YLWUR rpbddb]egeu[_ek "o
Rmglbl khj[_gl j_leg™_ iZc"ZeZg&<JAgmagj®_e_m hdejygu_ jeg Zflb
_kd_jhlujui hguur ue hjlz™&Z dzZlZeZlugug "gk_Ile :glbhdkb”ZhjlAuguk n_j
aZgu [_ek_g”"eeec]eg_ % Jjw a_j~_efmgl_jeg D:L KH> =1 f_g =J [_ek_g"e
fZz kzlZ kZc [heru HKwZFZ kzZc jG [ZZglbhdkb™Zgllu [_~k_g[fremdly Ze dhg
. 1DnhknZllu [mn_je iZc"ZeZgue™u pDY¥rpbygyzZjeua jll _e]_g bgl_jVZeug
eZaZ rmg]lbdlrgp_gljZpbykugZ [ZceZgwklDd bglbgbjme f g degp_gljZe¢bglry
ur ue hjlz Zcug”™"Z |G d _asg”™bgl _jdZe”ZjugnrzZD:L bg]lb[bje_me rmg]bll_
‘aZjZz zZjzZfZZcru % _jre lumZ™u IbekegfZddbpb~le [ _ek g~Mecreahug dmZéeZg~hu
ur ue hjlz~Z rmgl]Eldedhgp_gljZpbykutu
fd] fe [Zg”~Z hgbg]lb[bje_gme hjug K'clei ZIhfZa[khj[pbhg~u ki_dljhk

ZeZ™u rmglbl dhgp_gljZpbyku dhibytekef_g rmg]bll_]e IThdkbg”e f_|ZenZj’
fd] fe]_ ~_cegZcZg d_a”~_ dZlZeZgzZz "jZfu Za%_ &X-g fZkk €y

f_g Ibefre jG d_aeg”_ dZIlZekadepu fZzkk 3Eg fZkk % _ $V
l*g_% @~ _jl_he "_ldea[_Z1Ze [Zu reg fZkk jZc™u Ze &G f_gi#&J

eZimg kZeuklujZ hlujua %g_ fu _k_ fu fZkk ZkiZc™u RmydZbl LQ
eZy®u JG [mn_jeg "f_@cglimgh YLWURZcEZg”Z [2iZj IThdkbg”s hjl]ZgbdZeu

jGhilbfmfugzZg r_Jegm dZl¥pzdzdZ azllzZj f_g Zmuj f_lZe"BjguirZjugZ

aZgu|[_ek_g”hees]eg "f kg llm]_ Zediuklu “tZju khj[pbhg™kb_Id_ b_ Fhe_

d_e_"e hfdddg n_jf_gll®_gZImjZpbykufdgneyjeu Inkjf_glle t_e_jredf_]f_g

[ZceZguklu rmg]bl Zig Zglbhdkb"Z&@lu [Zd]l_jbpb~le
Rmglbl dhgp_gljZzpbyge a_j»_e_f_ek_g~eeedd_b_ _d_ge [_e]ee_qg"-

]_g bgl_j\Zeug”™Z kakbjrbkfmlzZzd"e

Alhj ImjZeu f Y% ef_11_j

?j7Zgh\ ?jlZc K_clied £ : iZclHkugh\  Zlug®wZ "hklzgzc f_fe_d_lled
mgb\_jkbl 1«1 jbgZje@f ~bpbgZgZ dzZn_"jZkhudllhjZglu hklZzgZc FZydh\kdbc
| e HDLKUWDLB #PDLO UX

Gzf_Ih\ :kdZj FujaZatéul £ : ;ZclHkugh\ Zlug®wz "hklzgzc f_fe_d_Il-d
mgb\_jkbl_Ie | _jbgZje®m weufr*Zjuguhdlhju \_|_jbgZ@fu"bpbgZz dzZn_"jZkugu
ijhn_kkhjihklZzgZc ;Zclmjkugh\ I_e HPDLDWODPHWRY#PDLO UX

?j°Zgh\ ?jlZc K_cl[_dh¥WhglhjZgl dZn_"ju \_I_jbgZjg¢hpkdgu DhklZgZckdh]h
]Jhkm~ZjkI\_ggh]lh mgb\_jkbl_1ZZblfmjkugh\BhklZgZdZydh\kdh]h I_e
HPDLHOUB/DL# P D IUX
Gzf_Ih\ :kdZj FujaZof_lh\bgjhn_kkhj dZn_"ju \_l_jbgZjghkpbgu
DhklZgzZckdh]h JThkm~ZjkI\_ggh]h mgb\_jkbl_1Z bf : ;Zclmjkugh\Z 2hdlhj \_1_jb
Dhklzgz&Zclmjkugh\zZ |_e HPDLIDOQDPHWRY#PDLO UX

<HUWDL 6HLWEHNRMYLKK' <NUPKBIBRRYDFXOW\ RI YHWHULQDU\ PHGLFLC
XQLYHUVLW\ RI' $ %D\WXDVYDARY VNRIMWO QD \ HPDLKDUWDLB #PDLO UX
$VNDU O\U]DNKPHWRW¥“.GEFRFWRPHWRWHWHQERDBURIHVVRU RI YHWHULQ!
.RVWDQD\ VWDWH XQLYHUVLW\ RI $6DO\DXWXUQRPROY .RVWDQWRDLO
D Q D P HAWBYUX
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M>D
<EBYGB? <HAJ:KL: DHIHBOKHKIJHBA<H>BL?EVGMX NMGDPBX

L_Jaz : £~\g ijhn_kkhj DhklzZgZckdbc Jhkm~Zjkl\_gguc mgb\ Zjklbp_| bf
kugh\z

OZkzgh\z F fZ]bklj \_1_jbgZjguo gZkd*hdlhjZzgl DhklZgZckdbc Klhkm~Zj
\ gguc mgb\ _jkbl _I:bfiZcImjkugh\Zz

Yqgb& | £ fZ]bkljZzgl DhklZgZckdbc ]Jhkm~Zjkl\_gguc mgb\_jkBtlijbf
kud\z

< klZlIv_ ijb\_~_gu j_amevlZlu bkke_~h\Zgbc \ebygby \hajzklz fzZlhqgh]h
dhjh\ gZ bo \hkijhba\h”bl_evgmx kihkh[ghklv H~rghc ba ijbgbg lhjfhayst
"b\highth~k\Z b ih\ur_gb_ _]h ijh*mdlb\ghklb y\ey_Iky [_kieh”b_ b yeh\hklv d
fg_gbx fgbo bkke_~h\Zl_e_c hkgh\gufb ijbgbgzfb [_kieh”by b yeh\hklb y\eyxlIl
p_ggh_ dhjfe_gbjZ\lmevgh_ kh~_j Zgb_ ih]j_rghklb ijb bkdmkklI\_gghf hk_f_g
I1Zd® _jZaebqgu_ Zdmr]lbgdddheh]bg _kdb_ aZ[he_\Zgby \hagbdZxsb_ gZ nhg_gZ
g_gby ihke_jinh\V_jbh”Z m dhjh\ G_kfhljy gZ [hevrb_ ~hklb _gby \jbjZza\blbb
gZjghc f_~bpbghieijfZz \hajzklghc baf_ggb\hklb hj]j]Zzgbafz azZgbfZz_I| hgal ba p_g
f_kl '\ k_evkdhohayghld_[bheh]bb Ijbg_f h~gbf bo \Z g_crbo djbl_jbagh wlhc b
\hklb “b\higuo fh gh kqblZlv ihdZazZl_eb g_ lhevdh iheh\h]h jZa\blby gh b nba
djbl_jbb bafxgly_ky gZ ijhly  _gbb \k_]h j_ijh~mdlb\gh]h i_jbhhFghbraghil
gbo az\bkbl mkVhkkv hj]j]Zzgbafz d azZ[he_\zZgbyf \ jZaebqgu_ \hajZklgu_ i_jb
dhlihju_ ijboh~blky {_gghklv Z khhI\_IkI\_ggh dZq_kI\h b Z~ZilZpbhggu_ \hafh"
hjlZzgbafz ihlhfklI\Z < j_amevlZIl_ bkke_"~h\Zgbc mklZghhdaghblgkehdhkijdZz
g_kkZ dhjh\ \lhjhlh b Ij_Iv_]h hi_eZ bf_xI| gZb[he__ hilbfZevgu_ ihdZaZl_eb dj
hk_f_g_gby b ijibthevghklb k_jlibkbh”~Z HI wlbo dhjh\ ihemqg_gu |_eyZ&exk fZdkb
ghc “b\hc fZkkhggu>ZhdZazZl_eb khojZgyxlky mhkdphggh \ukhdhf mjh\g_ ~h
hl_ez AZI_f hifgh bo kgh _gb_d hl_em Z ihke_ hl_eZ \k_ ihdZaZl_eb j_adl

Dexqg_\u_ keh\zZ hpbkie \hkijhba\lh”~kI\h djmiguc jh]Zluc kdhjbhK _j\bk

$*(67 ,1)/8(1&( 2) 7+( &2:6 21 7+(,5 5(352'8)BULAT,21

7THIIBOH[DQGBUBIHVVRUWRIULQDU\.BN &/IDFQME @ WYDHASNS /L W X U R FQWRRU
RI 9HWHUEIQHDQRHV

.KDVDQRYGLQDODVWHWHNHULQDU\ GKLEBQFWRRWVWDQDL 8GN WWBV LW\
$ %DLWXUVIQRY

<DFKQLN /HRQQEHGUD G XRPWWWD Q D I8 @ WDHVBMNA VAW XUVIQRY

7TKHUH DUH WKH UHVXOWY RI GHWHUPLQDWLRQV RI IHPDOHM) RAOKWW O |
DUWLFOH 2QH RI WKH UHDVRQV UHWDUGLQJ WKH GHYHORSPBGHLDRI FDYV
DQG IDUURZLQJ $FFRUGLQJ WR PDQ\ UHVHDUFKHUYV WKH PDLQ FDXVF
LQFRPSOHWH IHHGLQJ LQFRUUHFW FRQILQHPHQW HUURUVGGXNVLRUOWKFE
REVWHWUQHRFRORIJLNWNWVYFANQHYK DULVH EHFDXVPI RM GEHREBWY RI FRZV ,Q V!
WUDFN UHFRUGY LQ GHYHORSPHQW RI YHWHULQDU\ PHGLFLQHMXSWHKW SUR
RQH RI WKH FHQWUDO SODFHV LQ DJULFXOWXRNW [ERKRRWD QOR UFHRY\HH
FKDQ@QEHOLW\ RI DQLPDOV FDQ EH FRQVLGHUHG QRW RQO\ WKH VFRUH RI
FKDQJLQJ WURXJK WKH ZKROH UHSURGXFWLYH SHULRG RI EQLVHDY N IOQ I
GHUHQW DJH SHULRG GXULQJ SDVVLQJ WKH SHULRG RI JHVWIDOWLRLY BIF
RUJDQLVP RI SRVWHULW\ ;Q FRQVHTXHQFH RI UHVHDUFKHV ZRIZJM RMKRZH
WRQG DQG WKLUG FDOYDQNVNKRVH RVWHSBSSWUIPANLRQ IDFWRUV RI LQVHPLQ
SHULRG )URP WKHVH FRZV ZHUH UHFHLYHG FDOYHV ZLWK PD[LPXP OLY}F
FR@MUDEO\ KLJK OHYHO WR FDOYLQJ 7KHQ ZHUHD Q8 VWH® HWKH EWD GOYRAL)
VFRUHVY ZHUH ELWWHUO\ ORZHULQJ

.H\ ZRUGV UHSURGXFWLRQ FDWWOH VHUYLFH SHULRG

KBUJ>U @:KU HGUD&;?X NMGDPBYKUG: LB=1K2ULG

L_Jaz == = \¥* ijhn_kkhj : ;Zcdjkugh\  Zlug®wZz "hklzgzc f_fe_d_Iled
mgb\_jkbl_1e
OzZkzgdR : fzZ]bklj 3K'*hdlhjzgl: ;ZclHkugh\ Zlug®Z hklzgzc f_fe_d_Il-d
mgb\_jkbl_1e
i
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YggbdIExfZ]bkljzZzgl: ;ZclHkugh\ Zlug®Z'hklzgzc f_fe_d_Iled mgb\_jkbl_1e

Fz&xez"Z kbuj~&Zku hguds[_x nmgdpbyeZjugZ Ib]J*k_jega_jll_e]l_g FZe
rZimZruedugu ~Zfmu f_g hgegefreee]leg d_ceg I1ZjlZlug nZdlhjgZjugtheui
kbujezZjru @kujesu f_g »fb_ ZefZmu “ZIZ™»il_]Dg a_jll_mree_-jhcu [hcugrZ
kbujezZjru @kujesu f_g »fb_ ZefZmu “ZIZ™»il_]Dg a_jll_mree_-jhcu [hcugrZ
kbujejz2u- @kujed f_gxfb_ ZefZmugu[_[* [heui heZifuk Zadzg”rujfZzmok
jzfzm “ZkZgu@Zgrujm d_a@V_e-d “e[_jhg_ faZmeZg d_a”_g d_ceg iZc"Z
[heZlug Zdmibp_dheh]b@2Z2mjmeZzZj k_[_i [heZ NuljefZjeeelsdZLfmug@&jZfklZg
fZe -aZkugu ZkugZ k¥ac]_jme Zmue rZjmZbhesth]lbykug”™Z [Zklu [*j hjug™ujZeui |
Hku»a]_jekl_j*tZklu djbl_jbyeZju [heui heZjoguklu® "ZfmuZgZ _f_k hogkei
ANZfm [Zjukug”Z ~Zfblug nbabhahbbyewezZj ~Z “Z1Z"u HeZ25Zg 1 jee "Zfm
d_ae*g”_]* -ktrgg" {juQug "Zfmu d_aeg”_ iZc"Z [heZl¥g Barjirheesjleg ZjllujZ™u
A_jll_me_jlip _e_jeg”_ _dedi Tegre faZm¥yg kbujeZirdw[ _x €&kb _Il_je
"ZkZghtju@ZgrujmAMuk _ji\bk_jbhrugu®a®u uguw h-1Zceu ojk_Iderl_jeg»jk | N
Hku kbujezjrzg fZzdkbfZe™u ¥ [KK4efbZm Zeug”u Hkuldlerl j kbujeZj2&Z®d
ma@al [hcu kdZeZ”u ppZmeZmugu ~_ceg KhrZgadme-gm d_ aplg/ ldedl_jNe
| »f_g*_me @cZ™u ZetaZmeZm?Z @dijku Iderl_j dil | »f_g~_c [ZklZc™u

G _Jeaf¥dfr"Zj@kuje®dy] _x nmgdpbykj@jz fz& j\bk _jbh~

< mkeh\byo kh\j f gghc jughgghajbddjbpgh wlhc baf _ggb\hklb “b\hlguo fh"
fbdb \ “b\hlgh\h”kI\_ \_"ms__ agZqgkghZlvbfihdZazl_eb g_ lhevdh ihleh\h]h jZ
_ljglz[_evghklv dhlhjzy \ k\hx hq_jb9v ghi b nbabheh]bq_kdb_ djbl_jbb baf
j_"_ey_lky \hka\WmBbl_evghc kghkhf sb_ky gZ ijhly _gbb \kijfihmjdib\gh]h
fZlhqgh]h ih]Jheh\vy djmigh]lhhlZ]ZIh]lhi kidbh”Z “bagb “b\hligh]h 2bkddom&lihc

HArghc ba ijbgbg Ihjfhaysbo jZehbHllw hjlZzgbafz d aZ[he_ \Zgbyf \ jZaebqc¢
"b\hlgh\h”kI\Z b ih\ur_gb_ _]h githkmthbyZkligu_ i_jbh”u gZ dhlhju_ ijboh”blky
Ib wey_Iky [_kieh”b_ b yeh\hklv dhjH\gdhklv Z khhV\glkh dZq_kI\h b zZ~Zi
fg_gbx fgh]lbo bkke_~h\Zl_e_c hkgh\iguflbhiggu_ \hafh ghklb hjl]ZzgbafzZz ihlhfkl
gbgzZfb Kiemby b yeh\hklb y\eyxlky g>ihe @

ghp_ggh_ dhjfe_gb_ g_ijZ\bevgh_ kh~_j<Zdgb_ -~ \j fy kh\_jr_ggh hlkmlklI\mxl
> @ ih]pkth ijb bkdmkkI\_gghf_hk MZggu_ h gZb[he__ [eZ]hijbylohfgbey
gbb Z 1Zd°_ jZaebqggu_ Zbovrdhledi_j f _gghklb \hajzZkl_ “b\hlguo djblbqg_kd

q_kdb_ azZ[he_\Zgby \hagbdZxsb_ i gbhhMogy \Z guo “ey ijh]lJghabjh\Zgby hke
gZjmr_gby |_q_gby hthkélh i_jbh~rZ gngbc [figghklb b i_jbgzZlZevghc iZlheh]bl
dhjh\ >@ < “hklmighc ebl_jzZImj_ fu \klj_Ilbeb jy
<hkijhba\h”~ki\lhnbg ba gZb[he_ _ K&hhl ihk\lys gguo bamqg_gbx flhghhnmgd
guo b ZdimZevguo \hijhkh\ "b\hlgh\hyké¢ghcWlZzjzdl_jbklbdb ihéklhtu kb
hljZzkev k_evkdh]h ohayckI\Z klZezZ ij\ebtgbxyldebfZlbq_kdbo nzZdlhjh\hgzZz jzZkkl
k\hb [Ij_[h\Zgby [bheh]bqgq_kdbf tgzZikhchzf_ijh@dm\ghc nmgdpbb m djidlgh]h jh
j_r_gb_ jZaebqgguo ijh[e_f \hkijhba\hYkI¥adthlz Lzd °“_ bf_xlky _~begbggu_ im
ih\ur_gb_ ijh"mdlb\ghklb klZ~"Zo bkhibdpbb ihk\lys_ggu_ fhjnhnmgdpbhgZevghc
wlhf Zki_dl_ bamqg_gb_ fhjnhnmgdphBhdZjkdbhfih wibl_eby dhjh\ \ \hajzZklghf .
khklhygby hjl]Zgh\ jZafgh _gby dhjh\iikd\hebtghditb ihksygu *bgzZfbd_ fhjnh
bkihevah\Zhenmiq_ggu_ ~Zggu_ ijb j_mmgbtbhgZevghc oZzZjzdl_jbklbd_ wibl_eby
\hijhkh\ dhjj_dpbb b mijZ\e_gby ijhighkkdib\guo hjlZgh\ I_ehd bh\ i_j
\hkijhba\h~"bl _evghc nmgdpbb > kidgh\e _gby > @
< ebl_jZImj_ ~hklZlhggh iheg& hk\_sDzZd ijZ\beh bkke_"h\Zgby Z\Ihjh\ \ i
ZgZlhfhhjnheh]lbq_kdZy oZjzdl_jkeklibdanxh hq_j_~v gZijZ\e_gu gZ bamqg_gb_
\uo hjl]Zgh\ kzfhd "\Zqguo "b\lhlgggwo b wdah] _gguo niZddhph¥xsbo
> @ \h& _ckl\bgZ \hkijhballh®vgu_ dzZq_klI\Z
HAgZdh Z\lhju dZzZd ijZ\beh ~ZdhjbBbrv
k\_~_gby ih ZgZlhfbb b Ilhih]jZfAlmk j_ijh GZ hkgh\Zgbb ZgZebaZ ebl_jZImjguo
Ib\guo hjlZzgh\ “b\higuo Ijb wlhf \hijgud fb ijbreb d \u\h”m qlh \hijhk h \ebyg
gZbd_ nmgdpbhgzZevghcjbkZpddl j_ijh\hazklZz fzZlhqgh]h ih]lJheh\vy gZ bo \hkijh
Amidb\gh]lh ljzdhzh\d \ \hajZklghf Zki_dh”bl_evgmx nmgdpbx hidjluky h
hklzZ 1ky hldjuluf P _evx gZr_c jZ[hlu [ueh mklZgh\e gt
G_kfhljy gZ [hevrb_ ~hklb _gby\eby@byhajzZzklz dhjh\ gZ bo \hkbjhba\lh
\blbb \ | _jbgZjghc f_~bpbgu ijh[e_ {1Zegmax nmgdpbx
jZkghc baf_gqgb\hklb hjl]Zgbafz azgbfz_| mZghbZeu b f_Ih™MuzZl_jbZehf "ey
ba p_gljZzevguo f_klI \ k_evkdhohayckde dgdhg2gbc \hkijhba\h?bl_ewvgphikc kihkh][
[bheh]bb Ijbg_f h~rgbf bo \Z g_ctbofZlhggh]lh ihlheh\vy djmighjh]Zlh]h kd

ic
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ihkem ™ beb "hdmf_glu \_I_jbgZjgbb b ahhl_@ameviZlu bkke_"h\Zgibamev!ZI_
g_kdhc Hédklb \ k_evoha nhdbthjyhd bke_~h\Zgbc o02Zjzdl_jbklbdb \hkijhba\lh
DhklgZZckdhc h[ezZzklb <k_]lh ZgZebam eiqit¢_Kihlghklb dhjh\ \ k_evohanhjfb

gmlh ]Jheh\ d&ghhh ihlheh\vy gZo\Wwgbb DhklZgZckdhc h[eZklb gZfb mklzZgh
sboky \ h”bgZdh\uo mkeh\byo kh” gjiiz&lfgyy ijh*he bl_evghklv ik jp\kZ
dhjfe_gby »gbo hl ~h hl_eh\ ih klZz*m khklzZ\ey_1 \ “ Ng_Cc s
>ey ijh\_~_gby bkke_"~h\Zgbcq_I\kjlhc \hHghc ]jmii_ wlhl ihdZaZl_ev
fZlhqgh_ ih]Jheh\v_ dhjh\ fu jZa”_ebedbgZ kylVwg_]h ihdZazZl_ey ih klZ"m gZ
\hajKlguo J]jmii ]jmiiZ_j\hl_edb f_gvr_ fZdkbfhéiwvgagZqg_gby ih klIZz"m gz
]Jimiizdhjh\u hl_eZz ]JimidBjh\u
hl_ez ]Jjmiidhjh\u hl_ez limiiZ >Ze__ hif_qg_gh iezZ\gh_ m\_ebqg_g
dhjh\u hl_ez ]imdihZh\u hl_ezZ iph~he bl_evghklb ki jjbk~Z ~h hl_ez
kizZjr_ Z azl_f j_adh_ m\_ebq_gb_ _]h M
GZfb bamqg_gu ijh~he ' bl_evghklwbfk xj§bhk hl_eh\ b klZjhl_evghklv
i_jbh~rzZ dhebq_kl\h hk_f_g_bbech™gZ k_j\bk_jbh*Z gz [hevr_ kj_"g_1]h
I\hj _gb_ b \_k I_eyl ijb jh™~_gbb ihdzazly ih klzZz"m bogzfbaf_g_gby

lhemg_ggu_ pbnjh\u_ ~Zggu_ ih/h\“p bl_evghklb ki j\bk~Z ih ]jmiizf
ebkv klzlbkibq _kdhc h[jz[hld_ ~k hl#hsgZ g&kmgd
dhfivxlighc ijh]jZffa6 ([FHO

180 1 i -
160 +~

140 +
120 -
100 v~
80 -
60 -

40
20 ¥
0 ¥

1rpynna 2 rpynna  3rpynna

—

4 rpynna 5rpynna 6 rpynna

Jbkmghd>bgZfbdZ ijh~he bl_evghklb k_jbihkZ

ljb ZgzZeba_ djzZlghklb hk_f_g_Jdllky Z¢ ZkI\h ihemqzZ_fh]h ijbieh"Z GZ hkq
hrgh ieh”hl\hjgh_ mklZgh\e_gh qlh \WZ#gbb*gg flh gZfb bamq_gZ aZ\bkbfhklv
ih kZm hgZ |kh&y | “ GZbemdgizdkku |_eyl ijb jh ~_gbb hl \hajzklz fzZlh
j_amevlZlu [ueb \uy\le_gu \h \lhjhc ghdpzkilhl]heh\vy dhjh\ < j_amevIZI_ Dbkke
ghc ]Jjmii_ Hgb [ueb gz f_gvr_ kyZgbclmklZgh\e_gh b\dillguo ~ b hl_ez
ihdzazl_ey ih klZ"m "b\zy fzZkkzZ gh\hggto I_eyl \ur_ kj_~

AZlI_f m “b\lhlguo bf_xsbo hilgeh bhdzZzazl_ey ih klz"m gZz Lzd "_
kizy_ \iehlv ~h hl_ez hif_qZ_Ilky\pdgglo b hl_eh\ "Zggu_ agZq_gby hklZx
f_jgh_ m\_ebqg_gb_ djZlghklbbtk I1hkg\ur_ kj_"g_]lh ihdzZzazl_ey ih klZz"m gz

e_ q_]h ijhbkoh”bl jhwedhghbi_ihadZ khhi\_lklggh

|_ey gZz ih highr_gbx d kj_"g_fm ag4jmii_ dhjbhfi_xsbo hl_eh\ b klZzZj
g_gbx ih klz*m Baf_g_gby djZlghklb \hk_fjbieh”Z ijb jh ™~ _gbb jgbg_1lk
g_gbc gZ h~gh ieh”~hl\hjgh_ ij_~klz\ekdhl g&Zyl ih klZz"m gZz HIf _g_gh [he
jbkmgd_ \ujZ°_ggZy gbadzZy “b\Zy fzZkkzZ 1_eyl ih¢

?s_ h~gbf ihdZazl_e_f \hkijhbg\lyguo hlj\hl_ehd WIlhl ihdZaZl_ev gb’_
I_eghc kihkh[ghklb fZlhikhphdh\vy yleykj_~g_]h agZq_gby ih klZz"m gZ
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—/

5rpynna  6rpynna

—
lrpynna 2rpynna 3 rpynna 4 rpynna

JbkmghdBaf_g_gby djZlghklb hk_f_g_gbc gZ h~rgh ieh”hl\hjgh_

Lzdbf hZphf \ j_amevlZl_ bkkleb\Vghlh Ibiz Fhkdh\kdbc GHBKO ©G
\Zgbc \hkijhba\h~bl_evghc kihkh[ghkib\dZPhq
ghlhhlheh\vy \ k_evoha nhjfbjh\Zgbb DhklZ ]lyjz¥ | FZkZeh\ < G Fbo__ \Z

gZckdhc h[eZklb gZfb mklZgh\e_gh? qglhAZXhikkbfhklv \hkijhba\h”bl_evguo kihk
ijhbah~bl_evgu_ dZqg_kI\Z dhjh\ khojgbhhglyxdklyzehd b dhjh\ hl kjhdh\ hk_f_g_gb
gZ “hklZlhggh \ukhdhf mjh\geZz*hljb klL_klghd Hj_e=:M <« K

wlhf dhjh\ hl_ez hif_g_gu emqgqrb_ agZ <bggbgmd > L K_e_dpby fhehqguo
g_gby djzlghklb hk_f_g_gby Z \ J]jgphi_gkZ ~helhe_Ilb_ 1Ih\ur_gb_ ]_g_Ilbqg_kd
hl_efd azZnbdkbjh\ZgbfZdéggZy ijh~heihl gpbZezZ fhelliggkdhlZ F :lihijh
"bl_evghklv k_j\Beh*Z LZd “~_ m dhahil + K

\Ihjhc Jjmiiu kZfu_ \ukhdb__ebdZn Al =jy*h\ K B ;ZeZg”"bg X K H "ebl_e
fZkku I_eyl ijb jh°*"_gbb GZb[hewZyghkt bkihevah\Zgby dijlgh\i@\Iki\h
"bl_evghklv k_j\hkh”~Z b djZlghklv hk_f_ « + K

g_gbc gZ h~gh igahdhl\imklZgh\e_gu m ;Z° _gh\z G ; >bZ]ghklbg_kdZy
"b\hlguo hl_eZ b klZjr_ ijhlghkbg_kdZy bgnhjfZib\ghklebxvail_

GZ hkgh\Zgbb \ur_ baeh _gghdhc KfdiZzgb h}]Zghh~mdib\ghc kbkl_fu dh
ijbreb d \u\h"m qglh gZb[he__ hilbjfiz\ewgghjf_ b ijb iZlheh]bb fdgbgbdh
ihdZzZleb \hkijhba\h”bl_evghc kihkh[gehlbmg nkdb_ bREgb¥ Z\lhj_n ~bkk ~hd
dhjh\ ijhyleyxlk ~h hi_eh\ M “b\Hldug@zZmd K I

hl_ezZ \hkbp\h”~bl_evgu_ dZgq_KRZ kgb FmklZnbg J O [IZlhfhjnheh]bqg_kdb
xlky g_agZgbl_evgh M dhjh\ bf_xsbdafhd_ ey wg~rhdjbgguo hj]JZzgh\ \ukhdhijh
b klZjr_ hlfgh j_adh_ mom~r_gb_ \hkdlgba dhjh\ ijb ~bkmyoggpggbdh\ Z\Ih

\h*bl_evguwg &I\ j_n “~bkk dzg™ \_l gZmdMnZz
?iZggbgp_\Zz H K [Zletijnh
Ebl _jZImjz q_kdb_ baf_g gby \ iheh\luo hjl]ZgZo dhjh

DZjebdh\ > < P\ _Idh\z H = kdjulhf wg~hf_ljbl_ Kh\j f ggu_ ijh[e_fu
jza\_~_gby b ijh~gmdIb\he]lhe _hph\ d 9Zmdb b h[jZahxZgby+*«
Fhehgqgh_ b fykgh_ kdhlk\h~klxh =+ >bZ]ghklbdZ e_q_gb_eBdlphn
iZlheh]bc ybgqgbdh\ b ycp_\h*h\ m dhjh\ M
FZjdmrbg : | HilbfZevgu_ kjhdhlmkba_kdh_ ihkkpd_[kd kilj
ihewh\Zgby dhjh\ Ahht ogbw *K DZjebdh\ > < P\_Idh\Z H = F_Ih’
jZza\_~ _gby b ijh~mdlb\gh_ ~highhe Ib_ d
Klj_dhah\ G Bexrbgz A E_Kbghagh_ b fykgh_ kdhlk\h"klkh =
ljh~"mldb\ghfm “helhe_Ilbx dRpgbfzZgb_ ) ) )
k_edbhg jZ Fhehqggh_ b fykgh_ kdhlh\h~kI\lhZjdmrbg ‘HilbfZevgu_ kjhdb bk
+

+ < + K iheah\Zgby dhjh\ Ahht ogby« +k

>mgbg B D_jlb_\ J 1Ih\ur_gb_ ijh
Amidd\ghlh ~helhe_lby dhjh\ Fhehqggh b_laz :: L_]Jaz B F Fmkebfh\ ;|
fykgh_ HO\h~AKI\E < + K ZjTZgh\ L ; =bklheh]bg_kdZy kljmdImjZ |

| _1jh\Z :g9gZ K_j]__\gz mddjh iheh\uo hj]Zgh\ j_fhglguo I_ehdkigb bgl_g
gh_ ~helhe_Ib_ dhjh\ &acjrbhkidru bghf \ujZsb\Zgbb fZIl_jbZeu f_°"~ gZmgqgl
nZdlhju _1h hij_~ _eyxsb_2a Z\lhj_n_jghopkgpbb ©Bggh\Zpbhdgogheh]bb
dZzg® ko gZmd 1Da DhkKlgzc D=M bf : ;Zclmjkugh\Z
=Zckbg J J B\Zgh\zZz G B Dmljh\Kdbc _
< G N_ghlbibg_kdZy h[mkeh\e_gghklv ohaydkhe_gdh G G Klbfmeypby iheh\
\_gghlh bkihevah\zZgby dhjh\ \ klzAanmggphyp m dhjh\ gZoh”ysboky \ ihke_jh’

i
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i jbhr_ b m [_kieh~rguo KijgbHZfb %D]KHQRY 1% 'LDJQRVWLF DQG
jZagh]h \hajzklZz GG =Z\jbegugdhLQIRMUPDWLRQ FRQWHQW RI WKH HSLV
aZibkdb D=:<F Ihf DZazKv UHBIXFWLYH V\VWHP Rl FRZV LQ KHDO\
FOLQLFDO DQG PRUSKRORJLFDO VWX

S5HIHUHQFHYV 'RF YHW FAFLHQ 6 3
'ZDUIV '9 7VYHWNRY 2* OHWKRGOXWNDILQ $' 3DWKRORJLFDO F
EUHHGLQJ DQG SURGXF®ILWHRKOR GIBIGRWY LFKRH RUJDQV RI KLJKO\ SURGX

DQG EHHI FDWWOH RYDULDWXQFWLRQ $XWKRU GLVYV F
ODUNXVKLQ $3 2SWLPDO WLBEQH@®AHWKH BMH RI

FRZV KXVEDQGU\ S (SDQFKLQWVHYD 26 3DWKRORJL
6WUHNR]RY 1 ,O\XVKLQ L€Q WKHELODHSURGXFWLYH RUJDQV RI FRZ

SURGXFWLYH ORQJBDYWWHQRNVLRRZWKEGHRWLYLWMRGHUQ SUREOHPV RI VF|
FRQGLWLRQHU GDLU\ DQG EHHI H®X\ARW/H R Q «

S 'LDIJQRVLV WUHDWPHQW DQG ¢
, 'XQLQ .HUW 5 ,QFUHD\G&D® KSRURREIAHWLRH WKH RYDULHV DQG
ORQJHYLW\ RI FRZPHDW IBWRDPRGVWWR G\ JXLGHHEVN S
< ZLWK OLGJHWYV '9 7VYHWNRY 2* OHW

$QQD 3HWURYD SURGXFEAULNHGLO@R QDIEMEL BN RGRQGHWIFW\ FRGDLU
$\UVKLUH EUHHG RI FRZV DQG WKBQI® MR U \F 3MWOIWPLQLQJ
LWV DXWKRU V DEVWUDFW GLV FDQG 68DEFNKOKIHY $3 2SWLPDO WLPLQJ
*\WVLQ 55 ,YDQRYD 1, .XWURRZND\DKRYEDQGU\ S
3KHQRW\SLF FRQQMWUMRMDBRIMNVXVIKR RI 7HJ]D $$ 7HJ]D ,0 OXVOXPRY %
FRZV LQ WKH KHUG LQWHQVLYHDWWVBBQV +LVRRGRILFDO VWURFWXUH
5HVHDUFK ,QVWLWXWH IRU $JULFXCHLKHWHY 1 KRRKHWRYRWHQVLYH FXOWL
93 'HJW\DUHY ODVDOLW 9EHWKRKHBYH @RI ,QQRYDWLYH WHFKQR
'HSHQGHQFH UHSURGX$W IKYHH. | B BEVOD BFXU HRVWDQD)\ .68 $ %DLWXUV\QRY
FRZV RQ WKH WLPLQJ RI LQVHRLQDWLRQ %XOOHWLQ
2UH®OS < 11 *DYU\OHQNR 6WLPXODWLRQ
9LQQLFKXN '7 6HOHFWLRQ RXQFMURQFRQVFRQV WKDW DUH LQ WKF
ORQJHYLW\ ,QFUHDVLWLUD OH ®H VBLFGSRM M @/ L BH REHDO R1 GLITHUHQW DJ
FIWOB $JURSURPL]GDSN *DYU\OHQNR B6FLHQWLILF QRWHV .*$9
3HDNV 6, %DODQGLQ <6 2Q WK GXUYDWLRQ RI
WKH XVH RI FRZV  /LYHVWRFN

K\_~_gby h[ Z\lhjZo

L_Jaz :e_dkzZg"jzZ :e_dkijhngKkhj dzZn_"ju \_I_jbgzZjghc f_"bpbgu DhklZgZck
Jhkm~ZjkIN\_ggh]h mgb\_jkblghZz :bf;Zclmjkugh\Z ~hdlhj \_I_jbgZjguo gZmd ijhn_
DhklzgzZzdZydh\kdh]h I_e HPDMOHJID #PDLO UX

OzZkzgh\z FzZ”bgZ :kueoZghdAplzklj \_I_jbgZjguo gZ3kd ~hdlhjzgl
DhklzgzZckdhkm?ZjkI\_gghl]h mgb\_jkbl_1Z bfcobjkugB\Z DhklZgZZpodh\kdh]h

I_e HP D LKOD V #PDLO UX

Yggbd E_hgb” I_IljHWdkljZzgl DhklZzgZckdbc Jhkm~ZjkI\_gguc mgb\_jkbl_1 t

;Zclmjkugh\Zz DhkIZgydh\kdh]h |_e HPDINMAVUDQQLM P D IUX

7HJ]HOH[DQGURIHVVRUWRIULQDU\.BN &IDRQIE @ WYDHASNGG IV W X U R FQ\RRU
RI 9HWHBEIQHDQRRIVWD QIM\DNRYVNLL WHO HDLO WHJ]D #PDLO UX
.KDVDQRYVGLQNMDVWHWHMWHULQDU\ BRLERFWRR\DWDQDL SEW B MUV L W\
$ %DLWXURVQRDQM\DNRYVNLL WHO HDLKDV _ #PDLO UX
<DFKQLN /HBRQGEUJUDGRDWBQ D L8 ® WDHASN% VL W X U RVOARYQID\DNRYVNLL
WHO HDLO VWUDQ@®DNMO UX

L_Jaz :e_dkzZghjdk__\gZ;Zcligkugh\ ZIlug®Z FMg»\ ¥ ijhn_kkibhklZzgZc
FZydh\kdbc I_e HP D LV@H J ¥DP DAJ X

OZkzZgh\Z FZ"bgZ :kueoZghdigikugh\ Zlug®wZ FMg=\_|_jbgZjbyeufugu
fZ]lbklje 3K' ~“hdlhjZzgd DhklZgZcFZydh\kdbc I_e HPDLO
KDV # PDIUX

Yggbd E_hgb” I_ljh\bgZclgkugh\ Zlug®Z "FMg» \_I_jbgZjbyeufugu
fZ]lbkljzZglubDhklZgZdZydh\kdbc I _e HPDIAQVUDQQL# P D IUX
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H:AHJ 1J?>EH@?GBC <?LJH=?G?J:LHJGH=H
H:HIM>H<:GBY < J?KIM:EBD? D:A:OKL:G

Dmrgbhj <=7 1lg az\ dzZn_"jhc fZrbg Iljzdlhjh\ b ZzZ\lhfh[be_c Dhklzg.
Jhkm~ZjkIN\_gguc mgb\_jkbl_|ddimjkugh\z

;_gxo Hxdlg "hp_gl danfZrbg Ijzdlhjh\ b Z\lhfh[be_c DhklZgZckdb
Jhkm~ZjkIN\_gguc mgb\_jkbl_I;BE€Imjkugh\z

;_dfmozf[_Ih\zZz @ KD ij_ih~z\zZl_ev dzZn_"ju fZrbg 1jZzdlhjh\ b Z\lhfh[be _«
DhklZzgZckdbc J]hkm~ZjkI\_gguc mgb\_jkBeImpkugh\z

< klzlv_ jZzkkfhigu \hijhku jZa\blby \_Ijhwg_j]_Ibdb \ J_kim[ebd_ DZaZoklzg
\_~_ g ZgZeba ij_"eh _gbc gZ jugd_ \_ljh]l_g_jZlhjh\ hih[jZzgu j_dhf_g~m_
Hij_~_e_gu ijh[e_fgu_ klhjhgu b i_jki_dIlb\u jZa\blby ~Zgghc hljZkeb

Wg_jlby \_IljZ highkblky d tgbtkl@m\ey_ fuo Bklhggbd "Zgghc wg_jlbb g_bkqg_j
I_o ihj ihdZ kms_kl\mxl kheg_qgZy jZ*bZpby b Zlfhkn_jzZz <Z guf "“hklhbgkI\hf
]Z1h\ y\ey_Ilky Ih qlh hgb hlghkylky d gqbkem gzZb[he__ gbkluo k wdheh]bg_kdhc
lhggbdh\ wg_jlblbghYyh_ hlebgb_ I1Zdhc we_dljhklZgpbb hl IljZ"bpbhgguo |_|
Zlhfguo azZdexqZ_Ilky \ iheghf hlkmlkl\bb kujvy b hloh”~h\ ?22bgkIl\_ggh_ hkgh
\Zgb_\ukhdbc kj_~g_]h~h\hc mjh\_gv \_1jZz GZb[he__ [eZ]hijbylgufb j_]bhgzZfb
ah\Zgby \_ljhvhg_jlbb y\ey_Iky ih[_j_"v_ fhj_c b hd_Zgh\ kl_ib Img”jZ 1]hjgu
wnn_dlb\gh_ \_Iljh\Zy mklZgh\dZ bkihevam_Ilky \ f_klZo ]”~_ hlkmlklI\m_I p_gljZz
wg_jlhkgZ[ '_gb_ Kh\j_f_ggu_ \_ljh*\b]JZl_eb ~h\hevgh ijhklu \ h[kem b\Zgbb
[ulv mklgh\e_gu \ ex[uo hl*Ze_gguo jZchgZo dm”Z I|Ijm~gh ~hklzZ\blv Ilhieb\h
bklhggbdb wg_j]bb <k_ i_j_gbke_ggu_ \ur_ nzZdlhju fhlml kKlZlv j_rZxsbfb \ hi
i_jki_dlb\ wg_j]_Ibdb DZaZokdBgyd_cr__ jZa\blb_ \_ljhwg_j]_Ibdb g_\hafh gh
rbjhdhlj jZa\blby gZmgguo bkke_ "~h\zZgbc \ ~Zgghf gZijzZ\e _gbb

Dexqg_\u_ keh\z \\ Iljp]l_g_jZlhj we_dljhwg_jlby wg_j]_Ibdz

5(9,(: 2) 352326%$/6 2) :,1' *(1(5%$7256
(48,30(17 ,1 7+( 5(38%/,& 2) .$=$.+67$1

XVKQLU 9RFWRU RI 6FLHQFH +HDH®W WKH DHEDQWP\ WUDFWRUV
%DLWXUVI\QRY .RVWDQDL 6WDWH 8QLYHUVLW\

%HQ\XNK 23K ' $VVRFLDWH 3URIHVVRU RI WKH 'HSDUWPHQW RI PD
%DLWXUVI\QRY .RVWDQDL 6WDWH 8QLYHUVLW\

%HNPXKDPEHWR&WQERU /HERMMXKHKHUHSDUWPHQW RI PDFKLQHU\ WUDF
%DLWXUVI\QRY .RVWDQDL 6WDWH 8QLYHUVLW\

7KLV DUWLFOH REVHUYHG WKH GHYHORSPHQW RI ZLQG SRZHU LQ W
RIITHUV RQ WKH PDUNHW RI ZLQG WXUELQHV FORGEH ®HOHFIWHIH W K H QUH
SUREOHPDWLF VLGHY DQG SURVSHFWV RI GHYHORSPHQW RI WKH LQGXVW

'LQG HQHUJ\ LV RQH UHQHZDEOH 7KH VRXUFH RI WKLV HQHUJ\ LV L«
UDGLDWLRQ DQG DWPRVSKHUH $Q LPSRQUMM QW WEFDWQWRHN DRUHZ DP® Q
HQYLURQPIHQWQ@®O\ VRXUFHV RI HQHUJ\ SRLQW RI YLHZ 7KH PDLQ GLI
WKHUPDO QXFOHDU LV WKH WRWDO DEVHQFH RI UDZ ZDVWH QIXIHOR QO
ZLQG 7RMW IDYRUDEOH UHJLRQV IRU ZLQG HQHUJ\ LV WKH VKRUHV RI W
PRXQWDLQV HIILFLHQF\ RI WKH ZLQG SODQW LV XVHG LQ SO DIRBHDIQHUH
ZLQG WXUELQHV DUH IDLUO\ HEW MR/ \WDO@WMBLIQQ DKH\UFRRWH DUHDV WK
IXHO RU RWKHU HQHUJ\ VRXUFHV $00 Rl WKH DERYH IDFWRUWIPD\ EH
.D]JDNKVWDQ HQHUJHWLFV )XUWKHU GHYHORSPHQW RI BHYG GRIMWQW R
UHVHDUFK LQ WKLV GLUHFWLRQ

H\ZRUGV ZLQG ZLQG WXUELQH HOHFWULFLW\ HQHUJHWLFV

A KL:GJ?KIM;EBD:KUG>U @?E>1D =?G?J:LHJEU
@:;>U L:J KUGUKL:JUG: RHEM @ :K:M

Dmrgbj < =¥~ fZrbgZeZj ljZdlhjeZyg_ Z\Imée+dl_j dZn_"jAdkug-]_jmreke
yZclHkugh\ Zlug®iZ hklzgzc f_fe_d_lIheglb\_jkbl_1le
;_gx0 H : 1 ¥d fZrbgZeZj ljzZdlhjeZjg ~ Z\lhgedl_j dZn_"jZkudw _gl*
iZclgkugh\ Zlug®wzZ hkzgzc f_fe_d_Iled mgb\_jkbl_Ie
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;_dfmozf[_lh\Z @ flrbgZeZj 1jzZH]jeZj Tg_ Z\Imée+dl_jdZn_"jZkugid¥&
h@lImruku: ;ZclHkugh\ Zlug®Z hkzgzc f_fe_d_Illed mgb\_jkbl_1-

Fz&xez"ZZa&lZg J_kim[ebdZkug”™Z "_e wg {biykdd@Zju &ZjZkluju&g
GZj®® tkugu¥Zg ~_e”ed | g jZI1¥jelde"Zm “ZkZ&heuild 1Z-"Zeui Ze¥g
:clue¥g kZeZgjih[e_fZe@ Z&Zju "'g_ "ZfmugheZr¥d Zg@Ze¥g

@ e”ed wg_|j]bFjlu2¥g wg_jlbyaed “ZIZN"u @RjEZbZpbyku f_g ZIfhkn_jZ
[Zzj~Z Zcluefur wg_jlkay k@jefZcru wdhehfldpadjZki_ @GjAg"Z wg_j]kay* de
[heZlug "“_e”ed Z]j_]ZIlIZfZuua™u "~ _lskle]eg_-higdkea [Za¥edZzZlZ"u Hkug”Zc
we_dljeed klZgkZeZjKlujesdl_g ‘ue@&uhfrud© g_Jeaja]_r_e<]s rbde+azZtZie"go
IZj~Nu- f e®_ [hefZmughZueZlug g Jea]e 1ZeZi hjl&%*Z "ue”@" -] cegsh¥jM
ey @ e”+ed wg _jlbygu iZcoZ dlgde@ZgrujueZg wg_jlby€&ZflzZfZkuazZgujue
fZclug - @eZceu ZOIZZ ¥ I|--atg_ #obl "ZeZmeZju "ZeZeZj Img”"jZ IZmeu Zm":
Z1Z™Nu "Zaej]e aZfZgmc " _e”ed "M\b]Zlwa?v”l pepk Im»l_ &jZiZcuf HeZj hlug
g f k_ wg_ jlb)ygi€Z da” jeg ~ _Idéauwg d_a d_e] ©ZmrZg¥jhjgZluemufdeg
@MZjunrZ d_elejee] g ®hjedilhjeZjZa&lZg wg_j] IbdZkulgue r_]eg r_rnfdefg
@_ened wg_j]l_IbdBgdr®Z hku MIIZ tje@ZjZc "ZfrmAueufb a_jll_me_jrseg ¢
AZfulmkuaffdeg _f_Kk

G_JealufrZj "_e “_e wg_jlbyku wg_j]_IbdZz

< gZklhys__ \j_fy ijhbkoh”llg ihklg \ujzZ[ZIlu\Zlv klhevdh we_dljhwg_j]t
guc jhkl p_g 9gZ bklhggbdb wg_jlbb ddhywih_e_ 9®dBEIZeh dzd fbgbfmf ~ey jZ[hlu
hitylgbfh \_2~v h[t_f IjZ"bpbhgguo \b{jghgh]h k_evohaijhba\h”*bl_e_f h[hjm~h\Z
ieb\ g kfhljy gZ bo dZaZehkg_[j@g_g_bk < wlhf dhgl_dkl_ ohl_ehfkMbfu h
fu_ azizkihklhyggh khdjzszZ_Ilky IjbgWhkzfh ih k_[_ ihgylb_ ©"*_r_\Zy wg_j
ihlj_[ghklv \ bo dhebqg_KkI\_ g_ kgb\ZIljix¥ IjZ[m_1 g_dhlhjh]lh mlhgg_gby b ijz\
m\elmb\Z_Iky k dZ ~uf Jh~rhf Thwkhfm ghléh_wdhghfbg_kdh]h \hkijbylby
h[jZzagh [ueh [u bkihevah\ZgbpblggljZz®b <hi_j\uo [m”msbc ihlj_[bl_ev Zevl_j
guo bklhggbdh\ wg_j]lbb B wZklghkl\ gZib\ghc wg_jlbb ~he _g [ulv ]Thlh\ ihljZIl
IjZ qlh [eidblylgh gZijbf\ Dhky§Zkdhc g_fZemx kmffm gZ ijbh[j_I_gb_ b fhglz"

hlezklb k __ kl_iguf eZg”rZnlhf b mkijh¢gb\hZlhjgh]lh h[hjm~h\Zgby

jhahc \_Ijh\ <h\lhjuo g_h[oh”~bfh ihfgblvj_qglh i_
lheh bl_evghc klhjhghc bkihevahZ gty Zevl_jgZlb\guc \b~twgh jAgb_Kk

\_Iljh\uo mklzgh\hd \ k_evkdhc fexlghkpbhyg\guc ijh_dl | _ g_h[oh~bfh g_dhlr

_Iky Ih glh g_ Ij_[m_lky ih"\_~_gb\jwfgy_dijftke_ dhlhjhlh aZljZzgq_ggu_ Kkj_"kl

wg_jbb ih”\ha ]hjk§Zahqguo fZIl_jbZemdiglky >ey wg_j]_Ibdb wlhl i_jbh” fh™

Z aZljZlu gZ kh” _j Zgb_ Z]j_]1ZIh\ k \kHkHXZy8lvy ~h e |
mklZgh\dzZfb agzZqbl_evgh mijhgzZklky ba<lj Ivbo azZdhgh”Zl _evgh b |I_ogbqg_Kk

kmdi\by 1Zdbo we f _glh\ dzZd ~\b]zIDavolW@yy s g_ hlj_]Imebjh\Zgu \hijh
i_gg_1]h klhjzgby ijhrZb we_dljhwg _jlbb | _ \ kemqgZ_ _kel

H~rgbf ba gZijz\e_gbc bkihevah\fZlglbyy_ jZIhj \ujZ[Zlu\Z_1| baJulhggmx we_
wg Jpbb \ _IjZz y\ey kY g _gb_ \ " \llz ljhwg _jlbx \u g_ kfh  _1I_ ijh”rZIlv __ ~jm]l

I_e_c "ey f_oZgbazZpbb \h*hkgZ[ _gbinwIlj_Kbkvkyf q_j_samx[ wg_jlhk_Iv
dbo gZk_e_gguo imgdlZo ij_"ijptylbyo ZBh k_jv_aguo ki_pbZebabjh\Zgguo nb
fure_gghlh k_dlhjZ b gZ iZkl[bsZo dhlhju_ hkms_kl\eyxl iheguc ki_dlj mkem

GZ jugd_ DZaZoklzgZ hlkmlklI\mihh4]ZgbfhglZ m b k_j\bkghfm h[kem b\Zc
aZpbb dhlhju_ [u azZzgbfZebkv ihklz\dhtjhfhgl4Zlhjuo mklZgh\hd gZ jugd_ DZ:
"hf b k_j\bkguf h[k&agb_f _~bgh]h dHEigZz fh gh hilf_Iblv *OREDOPEIDHUJI\ &R
e_dkzZ \h”*hih~t_fghlh h[hjm”~h\Zgby k6ibPDY® HU BAROQHU &R DQ\7TRSHBRODU
hl wg_jlbb \_ljZz Kms_klI\m_I jy® nbéfROIMMWMHHQHUJUhIhju_ y\eyxlky ~"be_jZfb
ju_ azZgbfzxlky hi*_evgh \h*hih~t_fgdblEZjdkdbo jhkkbckdbo bajzZbevkdbo b md
jmth\zZgb_f b \_Iljh]_g_jZlhjguf h[hjmhib\@h” bl_e_c
gb_f <k_ h[hjm~h\Zgb_ bfihjlgWmlh ijhbalJ_axfbjmy \ur_baeh _ggh_ fu \u”~_
kiI\Zz dZazZoklZgkldjfu \ukimizxl \ jhely_f Ijb gzZijz\e_gby jZa\blby \_ljhwg_j]_It
hnbpbZevguo “be_jh\ \ DZaZoklzZg_

Lzdbf h[jZzahf dhg_gghfm ihlj_[blljg_g_jZlhju fZehc fhsd'klbd<l
g_h[oh~bfh bkoh”y ba kh[kI\_gghko idHjhJu_ fh gh ijbf_gylv \ mkeh\byo g_mkl
I_c b \hafh'ghkl_c hij_~_eblvky k qbjhjifwe_dljhiblZgby dzZd \kihfh]Zl_evguc
\h*hih~t_fghlh h[{hjm~h\zZgby b k \u[hjlkf dljhwg_jlbb beb dzd _~bgkl\_gguc \ K
Ijh]_g_jZlhjgmmjm~rh\Zgbpy |dhc ko_ijbf_g_gby gZ hl*"Ze_gguo iZkl[bsZo *
f  h[sbf agZf gZl e f y\ley lkygwke dhHjlgby “b\hlguo b hk\_s _gby ~hfh\ qZ[Zgh\
dzy wg_jllby \_Ijh]l_g_jZthmjlhjuc "~he
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\_ljh]l_g_jZlhju kj_"g_ghkib ~h <_ljh]_9g_jZIG6 RNR@HUWLFDO?
d<l dhlihju_ fhlml ijbf_gylvky \ mijbddglbhyd ij_~gZagZqg_gu "ey j_lbhgh\ k
k_ekdbhayckl\_gguo dhfie_dkh\ gZzZijmtbgdw&Z b kj_"g_c kj_~g_lh~h\hc kdhjhl

n_jfZo DJK "ey iblzgby kbkkgfZ)\h~h\_1jZz KIZjlh\Zy kdhjhklv \_IjZ hl ~h f
gby gzZ\hahm~zZéhjgbyZza~Zgb hk\_s_dbgzZ\bkbfhklb hl fh”_eb ghfbgZevgmx f
b I ghklv \_ljhwg_j]_Ibg_kdZy klZgpby <WK

\_Ijh]l_g_jZlhju [hevrhc fhsghklB®Zdh ijb kdhjhklb \_1jZ hdheh fkF qlh h
lhju_ hjlZgbdagmgh b | _ogbg_kdb [m "md2Akdphiz | bo ijbf g gb_"ey keZ[uo b kj_~
_gu \ hismx wg_jlhkbkl_fm j_]lbhgz \_ljh\ L_fi_jZlmjZz wdkiemZlZpbb \ "bZiZ:

<_Iljh]_g_jZlhju fZehc fhsghklb hl ~h ]liZ*mkh\ EhiZklb k~_eZgu

< wlhf k_]f_gl_ \_ljh]l_g_jZlhju Zjfbjh\Zggh]lh ihebwnbjz \ g_dhlhjuo fh"_
klze_gu \ ~“h\hevgh rbjhdhf ~bzZiZzabg ZWdWZdbbhggh]lh Zexfbgby > @
p_g 1zZd b dhgkljmdlb\guo j_r_gbc We_dljhwg_jlby \ujzZ[zZlu\Z_fzZy \_ljh]_

Bgl_j_k ij_"~klzZ\ey_| k6RMRBRU g jzZlhhf mklZgh\e_gguf gZ fZql_ ihkilmiZz
9HWID Oighba\h” "kI\ZN Dhgkljmdlibwilth gzZ \uijyfbl_evahjy*gh_ mkljhckl\h b bk
\_jlbdZevditk_\u_\_Iljh]l_g_jlhjuohjhrh iheam_Ilky ~ey ih*azZjy*db Zddmfmeylhjgu
ihroh”"ysbfeygZrbokl_iguonkeh\bt*_ 1Zj_c ihklhygguf Ihdhf IblZzgb_ ihlj_[bl_e_
gZijZ\e_gb_ljz\ hlebgbhl]hjguoms_ebc hkms_kl\ey_Ilky g_j_a bg\_jlhj ij_h[jZamxs
bebjb[j_"gumhgg_ihklhyggh_ ihklhygguc Ihd \ i_j_f_gguc <=p <

Jbkmghd<g rgbc \b" jibdZevgrk \h]h_ljh]_g_jlhjz
k jbbO6RNR®HUWLFDO?

< [Zah\uc dhfie_dl \oh”yl fzZqlZ_]fthg _ev \_ljhwe_dljhklZgpbb \hafh 'gZ m
jZlhj jhlhj ekl azZzdez~gu_ we_fgbhtwZzaguo ih fhsghklb bg\_jlhjh\ b jZaebc
dhgljhee_j :ddmfmeylhju b bg\_jlhj \ghdahdaebq_kI\Z Zddmfmeylhjh\ Hkgh\gu_
dhfie_dlI g_ \oh”yl ih~[bjzZxlky ih | fobjug ikimeyjghc fh~_eb fhsghklvx d<l
dhfm az”~Zgbx 1Zd dzZd “ey jZaebqgki® tnikis\mwo > @
mkeh\bc b we_dljbg_kdbo gZ]jmahd gZ h”"gm b Im

LZ[ebpZ Hkgh\gu_ o0ZjzZdl_jbklbdb \_Ijh]_ g6 RNBRRHUWLFDO
lhdZazl_ev AgZq_gb_

GhfbgZevgZy fhivghk|

FzdkbfzZzevgzZy fhsghklv d<l
KIZjlh\Zy kdhjhklv \_IljZz f k
GhfbgZevgzZy kdhjhklv \_Ijz f k
JZ[hqZy kdhjhklv \f_kZ

P_gz fh~_eb lg] > @
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>jm]bf ij_~klzZ\bl_¥e jfbdZevigh_\hc \_IjZ+ « f k =_g_jZlhju ihklZ\eyxlky \
dhgkljmdpbley_Iky_Iljh]_g_jZIKDOFR@&hkIZ\_ \_ljhwg_j]_Ibg_kdhc klZgpbb <W
(XUR?% jbkmghd ijhba\h"kI\Z 1Zzd" _ZddmfmeylhjZfb :D;
K_jby gZgqbgzZ_lky k J]_g_jzZlhjz fhsghklvXy Z\lhghfghc jZ[hluhlkjhlkI\bb
d<Il bf_xIlky 1Zzd _ fh~_eb \_Ipz ijb gZ]jmadzx qg=ZjZglby gZ h[h
d<lI Kihbfhklv dhe_[e_lky \ bgl_jiath\zgb_ <WK]h”*Z Kjhd kem [u <WK khk
lg] d<l *h lg] > @ lzey_ | g_ f_g__ e_| Klzgpbydh [m_I h~

Hlebgbl_evghkh _gghklvx \_Ijh]_g_j& ijhnbezdibq_kdh]h hkfhljZ \ Th~ kfZadb
Ihjh\QDOFRQ (XUR?2 y\ey Iky gbadznbiglZdhi\zZy
kdhjhkky f k jZ[hgbc bgl_j\Ze kdhjhkl_c

Jbkmghd <_Iljh]_og_jZI& POFRQ (XUR? d<Il kfhglbjh\Zgguc gZ djur_ ~hfZz

HrgZdh ihdzZ gzZb[hevrmx ihimé¥kdhrblphdbec Zkkhjlbf_gl \_Ijh]_g_jZlhjh\ d
ihemqgbeb ]hjbahglZevgu_ \_Ijh]_g_jZhjthspthklb ij_"~eh _gby gZqbgzZxlky hl
kmghd hkv \jZs_gbgulndjfbhjuo jZkikl lzd b ig_p_hl lg] Djhf_ Ihlh
eh’_gZ iZjZee_evgh a_fe_ WIhI Ibiihiljepbdbex ij_~ezlZ_Ilky ijZ\h \u[hjZz
ga\zZgb_ ©\ _ljyghc f_evghpkPb dh dhfie_dlZpbb dzZd k :D; 1Zd [_a gbo
jhec \jZzszxlky ijhlb\ \_1jZz Dhgkljmdpby JhjZ"bpbhggh kbevghc klhjhghc dblzcl

ahbZevguo \_Iljh]l_g_jzZlhjh\ ij_~mkfzljjhVZmdpbb y\ey_ Iky __ gbadzZy p_gz GZi
Z\lhfZlbq_kdbc ih\hjhl JTheh\ghc lgZklb_Il)hihg_jZIhj nbjfu $QKXL +XPPHU '\QD
dZo \_IljZ 1zZd" _ ih\hjhl ehizZkl_c "éyf_bBkbc fhsghklv<l d_"eZ]Z_Ilky ih p_g_
iheawh\Zgby \_1jZ g_[hevrhc kbeu lg] [_a :D; b lg] kK :D; > @ qlh

< wlhf k_]f_gl_ jugdZ eb”bjmx| ghblzclk _f gzZijbf_j m \_ljh]_g_jZlhjZ )DOF
db_ ijhba\h~bl_eb dhlhju_ dzd \k_]4d&lhjhiazihsghklv \k_]h d<

Jbkmghd< _Ijh] _g_jzZlhj nbjfu $QKXL +XPPHU '\QDPR d<Il IjZ*"bpbhggh
dhgkljmdpbb

< p_ehf ke_~m_I hif_Iblv qlh gbb jégd_d<| \ DZaZoklZg_ ijbkmikI\m_I |
ij_~eh> _gbc \_Ijh]_g_jZlhjh\ fZehc fhs'ghk ¢ b ih p_g_ b ih fhsghikaZcynh A
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Ibl_ehMguo b
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I[jh]l_g_jZlhj \oh”~bl \ h[smx wg
_fm dhfie_dkzZ Djhf_ Ih]h fzZkrlZ]
eby ij_~ihezZ]Z_I| kbikglhgkh\h
\IZjéy h]im iithdmizl_ey
AZ j "dbf bkdexqg_gb
]Jimiiu ]hjbahghZle
fiihdba\h”~kI\Z ohly \klj_

_e \|
[t

ijblhjh\ K\

Hhkbkl

_f \_ljh]l_g_jZlh
Ibiz dblZckdh]h
g2AxlkdEevgh

DZaZbklZgE_ kimb© 6 R NR®H U W Lf F Dk | v x

it klhbfhklvx Ilg] Ozjzdl_jbklbdb
gZb[he oZjzdl_jgujo ~klZ\bl_e”Zgghlh
JEMZj _~klZ\e_gb” > @

db \_ _ g _$DIKKA +XPPHU

1ih] "\QDPR

IlhdzZazl_ev

AgZq_gb_

GhfbgZevgzZy fhsghkl

v <]

FzZzdkbfzZzevgzZy fhsghklv

<|

GhfbgZevgzZy kdhjhkl

v _ljz f

KIZjlh\Zy kdhjhklv \_

ljz fk

JZ[hqZy kdhjhklv \_Ij

Z fk

P gz [_a; :Dg]

P gz k :D; 1g]

Ozjzdl_jgihkch[_gghkl/Xx _ky\ey
m\ _ebqg_ghthfbgZevgihchjhklNo IjZz”~h
f k glhijh[e_fZlbgghmkeh\b¥o \_
DZaZoklZglZzd® kms_kI\_ggklye __
"heyD;\ blh]h\hklhbfhklbW K

Fu kgblz_fqlh\ [eb Zcr_
wlhfk_]f_gljugdZ _Iljh]_g_jZlhj\jy~eb
ijhbahc~nkl jv_agubaf_ g _gbyhi_jl\uo
ihdmid&ihe¢hjh]ht_ogbdh]mk_J[_iha\h
eblvihevddjmiguZ]jhohe”bgdh\lhjuo
dZdan  _hif_qZehkwr_ ijbh[j_I_gb\ Ijh
l]gizZzlhjz+ wlh ih kmlbbg\_klbpbhgg
ijh_dl=jm[u¢Zkq_ihdZau\zZgllh_keb
d<lmklZgh\diz* _jZ[hlZlv ~g_d4d]lh*"mZ

k\h_¢éhsghkldhgzZ\ujzZ[hldwme _dljh
wg_j]bith kihbfhklpzZ\ghdc&klhbfhklkZfhc

Iky

Aj_fy

mkZgh\dbhlj_[m_lklydheh ]hrZKhlez
kblkebkh\j_f_gguwdjhijhba\h~blilelyz
IblvgZwlh " <_jhylg_gzZkh\j_

f gghfwlzijzZza\blbib gZebglkhh[h”*guo]_

hgdmibdbrgbdhf[ZcheHjZdlhj

<_ljh]_g

jghlhkljzZgu

_jZlhju [hevrhc fhsghklb\k_o gh\uo wg_j]lh]_g

NZdlbqg_kdblh we_dlZlylpbb bgl_1jb
jhiZzggu_ \ h[smx wg_jlhkbkl_fm j_]bhgZ
lhwlhfm [_a mqgZklby ]Jhkm~*ZjkI\zZ
\blb_ \ wihf gZijz\e_gbb g_\hafh gh

Dzd ihdzaul\zZz_1 fbjh\hc hiul J[ezZ]lh"Z
]Jhkm~ZjklI\_gghc ih~a~ _j°d_ \_ljhwg_j]_|I
g_kdzy hljzkev ihemgbeZ fhsguwy Iheqghd
jZa\blby b \urezZ gZ \_~“msb_ ihabpbb \ wc
fbdZo jZza\bluo kljzg K_[_klhbfhklv ijhba\

kiV\Zz \_ljhwe_dljhwg_j]Jbb klzZzez kjz\gbfz
dhgdmj_glhkihkh[gZ k we_dljhwg_jlb_c \t
ue\Z_fhc ~“jm]bfb bklhggbdzZfb Z agzZgbl b

| Jhijbb wdheh]bq_kdb ghbRHKIiZIhggh ~h

jhlhlh bklhggbdZ wg_jlbb \_ljhwg_j]_IbdZ
oh”~bl \ Ih\Zj gZ dhlhjhf \hafh gh ihkljhb
wnn_dlb\guc [bag_k < dhgp_ ] \ukr
hjlZzg bkihegbl_evghc \eZklb ?\jhkhxaZz
him[ebdh\Ze gh\uc wg_j] Ibg_kdbc kp_g
khlezkgh dhlhdhfm ] gZ ~hex wgljl

Ibdb \ ?K [m~_I ijboh”blvky =<| mk
gh\e_gghc fhsghklb we_dljhwg_jlbb wlh

_ijmxsbo mklZgh\hd
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Jbkmghd>hey kljZzg eb”_jh\ \_ljhwg_j]_Ibdb \ kmffZjghc mklZgh\e_gghc fhs

<i_j\u_ gZ i_j\hf f_klI_ ih kmffZzjdbtth_ \_Iljhwg_j]_Ibdb kfhlj_eb k\ukhdz H’
dhebg_kl\m mklZgh\e_gguo fhsghkl_dh\ljhgeo”rg__ \j_fy \hijhk ijhba\h”"kI\Z we
we_dljhklZgpbc \ ] hdZazekygbblZjhwh[h]bb \ DZaZoklZg_ klhbl “h\hevgh
ljZzZ"bpbhgguo eb”_jh\ \_IjhwagKR:IlbdbWlh k\yaZgh k baghr_gghklvx kms_Kkl\m:

= jfZgbx we IphklZzgpbc b [hevrbf dhebqg_KkY\hf \j_
Dhebg_klI\h we dljbg_kdhc wg_jldbo ipiprakh\ dhlhju_ khijh\h ~Zxl| bo jZ[hl
\ ~ gghc \k_fb \ _Ijh] _g _jZlbjZfbkhklZ Ilhwlihfm gZ ih\_kldm ~gy \klZ | \hijhk

\bey_1| ihjyrdz \k_c ijhba\_"_gghckdjhdhevklI\ ghl\uo we_dljhklZgpbxlhc
g_kI\hf we_dljbg_kdhc wg_jlbb G_dhdtwab_ kigZgv dklZlb [ueh [u bg\_klbjh\Zlv
gu hkh[_ggh bgl_gkb\gh jZa\bAgx| \fHjlyh qzZklbggh k mqgzZklb_f qZEkegh]lh dZi
]_Ibdm \ gZkldhkZlgbb k ihfhsviyh\_ gZklkj_~kI\ gZ kljhbkl¥h [hevrbo \_Ijh
]l_g_jZlhjh\ ijhba\h”~blky ihjy~rdZz ] \Mk_jZlhjh\ hkh[_ggh \ ahgZo ]~_ g_hJot
ihlj_ [e_gghc wéawdjjlbb \ IhjimJZebphdezZz*dZ ~hihegbl_evguo ebgb¢ we dljh
\ BjeZg”"kb \ Bkizghtb b \ =_j ~Zq
fZgbk > @ Bkoh”y ba fbjh\h]lh hiulzZ fhigithdZ ihy\beky gh\uc \b"Hihjhg_kZ
k"eZlv \u\h® qglh ijZzdlbgq_kdb \k_ kI4Zdu[im \_ljh]_g_jZlhjh\ dZd ijZ\beh ba
kl _i_ggh jZa\b\Zxl "Zgguc \b” wg_j]lbphiu LZd dhfiZzgbRODQHUJIYZijbf |
Qlh dzkz_|ky DZaZoklzgz 1|h ~hijg?eZ\g Ilke_"mxsb_ ba”_eby > @
\j_f_gb \IkKZg_ k ~_r_\hc g_nlvx gZ jZa

LZ[ebpZtlj_"~eh  _gby \hkklZgh\e_gguo \_ljalhjd\

Fh"_ev | Fhsghklv d <ukhlz f|>bZf_Ij jhlhjZ |=h” \uimkd} P_g2g]
feg
feg

(1(5&21

feg
>h]lh\hjZy

ljbg_f p_gu mdZaZgu [_a mq_IlZ "hklZgdb jngd_ DZaZoklzZzgzZ bf_xliky \_Iljh]_
hieZlu mkem] ~_fhglZz Z \ kemqgZyo jXxldhju<WKogdhghkbj\guo \b~h\ ij_h[eZ"Zxl
N _fhglbjh\zZgZz dblZclb_ b jhkkbckdb_ fZjdb
ljh\_~ _ggu_ ZgZebau jugdZ DZaZokld@Zdjmiguo ki_pbZebabjh\Zgguo dZa
ihalhebeb k» _eZlv ke_"mxsb_ \u\h?ulZ&dbo nbjf hkms_kl\leyxsbo ijh"Z m fhg
1Z> gZkljhcdm b ihke_ijh~Z gh_ h[kem b\:
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fh gh hif_Iblv *OREDO (QHUJBRERPSDQKWWESZZ FKKRPP HD
(QHUJ\ KRP3DEH=6RODU KW W8 WM X

ba g_~hklzldh\ fh gh hif_Iblv fZeh KWWS ZZZ ZLQGHQHUJ\ N]
gZbqgb_ 1h\ZjZz gZ kdez”Zo \_ljh]_g_jZlhju

ij_"ezZ]Zxlky dzd ijz\beh ih” azdZa kh kjhdhf 5HIHUHQFHYV
Ahklz\db ~h kmlhd qglh dhki\_eaiglh k\b”?"_ KWWE&WQHUWRP S DD WX
\m_1I| h bo keZ[hc ihimeyjghklb KWW3Z FKKQPP HW
KWW$8S WX
Ebl_jzZImjZz KWWS 2z2zZZ ZLQGHQHUJ\ N]

KWW KKQ HFRP S D\D W X
K\_~_gby h[ Z\lhjZo

DmrgbjZe glbfy = _ggz~v 24 ¢ azZ\ dzn_"jhc fzZrbg Iljzdlhjh\ b Z\Ihfh[be

DhklgzZckdh]lh Jhkm~ZjkI\_ggh]lh mgb\_jkbl_1Z bf_gb : ;Zclmjkugh\Z ] DhklZg
kdzZy d\ l_e HPDLYODONXVK&EPDLO U

;_gxo He_] :gZlhev\dd g Ahp_gl dzZn_"ju fZrbg |jZdlhjh\ b ZzZ\lhfh[be_
DhklZzgzZckdh]lh JThkm~ZjkI\_ggh]lh mgb\_jkbl_IZ bf_gb : ;Zclmjkugh\ZzfZ DhklZg
ghkdzy d\l_e HPDLORDJUR#PDLO UX

;_dfmozZf[_Ih\Z @Zgbkz DZzjhflh\giZ ihrzZ\Zl_ev dZn_"ju fZrbg 1jZdlhjh\ b
Z\lhfh[be_&\lhfh[be_c DhklZgZckdh]h Jhkm~ZjklI\_gghlh mgb\_jkbl_IZ bf_gb
kugh\Zl DhklZgZc me DZcj[_dh\Z I_e d\ HPOLOJEHNPX[DPEHWRYD
#PDLO UX

XVKQLU 9DOHQWLQD' RFYRDGRHBEDHQFH +HDG RI WKH 'HSDUWPHQW
DQG FDUV $ %DLWXUV\QRY .RVWDQDL 6WDWH 8QLSYKRIQH W\ .RVWDQDL
PDLYODONXVK#PDLO UX

%HQ\XNK 20HJ $QDBWRO\BYVRRLDWH 3URIHVVRU RI WKH 'HSDUWPHOQ\
DQG FDUV $ %DLWXUV\QRY .RVWDQDL 6 WQPRMV B QLY WWWEIKRQHRVWDQDL

HPDL@RDJUR#PDLO UX

%HNPXKDPEHWRYD =KDQ&NQLPW L AFRRWXHMUHSDUWPHQW Rl PDFKLQHL
FDUV $ %DLWXUV\QRY .RVW DR D&W DDVH BIQN K M UBMRIQ H H
PDLUEHNPX[DPEHWRYD#PDLO UX

Dmrgb§Ze_glbgZ ggzZ~v_\dgz¥» : ;Zejlkugh\ Zlug®wz'hklzgzc f_fe_d_lled
mgb\_jkbl_Ile fZrbgZeZzZj I|jZdIBRpeZZ\Ilw@edl_j dZn_"jZkugu]_jmrekKshklZgZc
©@eZku Db_\lkdZkd i_j l_e HPDLYODONXVK#PDLO UX

;_gxo He_] :gZlhev_\bgéd : ;Zgfkugh\ Zlug®wZ "hklzgzc f_fe_d_II-d
mgb\_jkbl_Ie fZrbgZeZzZj 1jZdIhjeZjzZ\Imkéedl_j dZn_"jZkudwp _gl<hklZgZc
@ZeZkuGZjbfZghkdhZ yke itl_j 1_e HPDLORDJUR#PDLO UX

;_dfmozZf[_Ih\Z @Zgbkz DZzZjufhyg€kkugh\ Zlug®Zz"hklzgzc f_fe_d_Illed
mgb\kpl_le fZrbgZeZj l[jZdlhjeZy_ "~ Z\Iw@dedl_jdZn_"jZkuguw¥ f@imruku
"hklzgzZz&eZku cD[Z dh\Zrd ke Hi_j 1_e HPDLEEHNPX[DPEHWRYD
#PDLONE X
M>D

<G?>J?7GB? BGL?GKB<GUO L?0OGHEH=BC IJHBA<H>KL<: IJH>M
H<P?<H>KLG: X=H<HKLHD? D:A:OKL:G:

KZ[~» _gh\ DxK*kog ijhn_kkhj DZaZokdbc gZpbhgZevguc Z]jZjguc mgb\_
efZlu

Dmezlz_\ ; d lo g b h ijhnZkkh@aZokdbc gZpbhgZevguc Z]jZjguc mgb\_jkbl
efZlu

Bkdzdh\ Bko fZ]bklj ~hdlhjZzgl DZaZokdbc gZphbhgjmaengmag@\_jkbl_| ]
refZlu

@mfzlZeb_\Z = Ko fZ]bklj "hdlhjzgl DZaZokdbc gZpbhgZevguc Z]j.
mgb\_jkbl_I 1 :efZzZlu

< j_amevlzZIl_ p_e_gZijzZ\e_gghcklgzmyhl_evkdhc jZ[hlu ih jZajzZ[hld_ 1_og

ehlbc b f_Ih~h\ k_e_dpbb ih khabdfgbgkb\gplh Ibitza\heyxsb_ ih\ukblv j_glz
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[ _evghklv ihemlhgdhjmggh]h h\p\_khk&h\Byo "Zjdh]h debB2lZckdbo gbadh]hjbc b
i_kdh\ Fhcdof Z I1Zd _ ih \g_”"j_gbx Z~Zilbjh\Zgguo d gh\uf mkeh\byf ohayckl!
| _gkb\guo | _ogheh]lbc ipkbedAhijh*mdpbb h\p_\h4KRYZ » gb_ h\_p fgh]lhieh”~gh]h
Ibiz iha\hey_|I| ih\ukblv ieh”h\blhklv gz b ih\ukblv j_glZ[_evghklv gZ
ijhba\h~kI\h fykZ gZ h~gm fzZldm ih\urzZ_Ilky dZ% b j_glZ[_evghklv
Bkihevah\zZgb_\blhke klZg”ZjlZz hi[hjz fgh]lhieh?”guo h\_p b ijbf_g_gb_ kil
hi[hjZz h\_p FRD ih gZkljb]lm r_jklb kihkh[kI\m_I ih\ur_gbx bgl_gkb\ghklb kdhj
e_dpbb ih\um_ gibgghklb hp_gdb ih n_ghdpmmdZ hl j_ZebaZpbb fykzZ b r_jklb gZ h

fzldm ijb \g_"hcogdgl gkb\ghc | _ogheh]bb khklZ\beZz | _g]l_ qlh [hevr_ ¢
| g]_ beb gz ijb kjz\g_gbb k wdkl_gkb\ghc I _ogheh]b_c \_~ gby hljZkeb
ljZlu gZ kh~_j Zgb_ h”ghc fZldb gz |_g]_ beb gz ijb[uev gZ h~gm fZldn

I_g]_ dhlhjzy [hevr_ ih kjZ\g_gbx k wdkl_gkb\ghc kbkd] fhixzepzg z

<g_"jylv bgl_gkbnbpbjmxsb_ ijhp_kku bkdmkklI\_ggh]h hk_f_g_gldy fhehqggt
eb k_f_gb [ZjzZzgh\ ijbf_g_gb_ HPK ”“ey miehlg_gby hdhlh\ jZgg__Zpbkihevah\Zz
gZevgh_ bkihevah\zgb_ iZkl[bs gbadh]hjbc Bmfkdh\ Fhcug

Dexq_\u_ keh\zZ “b\zZy fZkkz i_j_~ azZ[h_f fZkkZ Imrb \uoh” IfZlbkZm[hcgZ
\gmlj_gg_]lh "bjZ m[hcguc \uoh”

,1752'8&7,21 2) ,17(167,@4+12/2*,(6 2) 352'8&7,2)1 6+((3
%5((',1* ,17+( 6287+($67 2) .$=$.+67$1

6DEGHQRY%'RFWRU DJULFXOWXWRI®! VAFR B Q F B YDINKI 1 D WOL@ @ QBEYPHDUNAL W \

. XODW®@HA+ &DQGLGDWH DJULFXCHFWILROR NHALMRIFE KK 1 D WILRPLIQ D Q
8QLY H WB\OLPD\W \

,VNDNR+ ODVWHU RI $JULFXOVBKUDN® XGHEQYFHD]DENK DIDWVILR @ROY HU YV
$OPDW\

=KXPDJDOLBHYDODVWHU RI $JULFXOW3XU DWW XBEHQW HVD]DSIKUDLDMIL@ QL
8QLY H WB\OLPD\W \

$V D UHVXOW Rl WDUJHWHG UHURBPHR W RRUNWRIG KQRD BHHY DQG PH!
VKHHS WR FUHDWH LQWHQVLYH W\SH WKDW LPSURYH SURILWDELORW®\ S
PRXQWDLQV DQGNXPQ®WRH®O DV LQWURGXFLQJ DGDSWHG WR QHZ HFI
SURGXFWLRQ WHFKQRORJLHV VKHHS %UHHGLQJ VKHHS S DRGLLIQF WHSON H
SURILWDELOLW\ RP®DW SURGXFWLRQ SHU XWHUXV NY RDQ6EUSIDRIH®/ EELOL

8VLQJ D VWDQGDU®X\AHOHFOWH. RO RIHW VKHHS DQG DSSOLFDWLRQ R
VKHHS VKHDULQJ ZRRO 06+. HQKDQFHVY WKH LQWHQVLW\ RI WKH VSHHG
WKH SKHQRW\SH 3URFHHGV IURP WKH VDOH RI PHDW DG YZHR RVCH BKIQRXOW

ZDV WHQJH DQ LQFUHDVH RI WHQJH RU ZKHQ FRPS&DUHG 7
WKH LQGXVWU\ 5HGXFHG WKH FRVW RI PDLQWDLQLQJ RQH RI WXW XWH
UHDFKHV WHQJH @ RDKH AFRWH QWMIDYH VAIVWHP RQ WHQJH RU

,PSOHPHQW LQWHQVLILHVY WKH SURFHVYV RI DUWLILFLDO LQVIRPLQDWI
VHDO 2NRWK HDUO\ XVH RI EULJKW UDWLRQDO XXH RI SDVWXUHYV DQG O

.H\ ZRUGWYH ZMEBKRUH VOBRUKWHUWIKWUFDVMVMY®@DXIKWHUY IAVHAHKWO IDW
FDUFBMM G

HLKL1RBU UK :A: KL:G>: HC R:JM:RUEW &G1F>?J1G
&G>1JM>BGL?GKB<L?G>1JM L?0OGHEHzBLYIKE>GJIM

KZ[*"_gh\ DxE r¥» ijhn_kkhja®@ ellu ©zZ]jZzje@mgb\_jkbl_lefZlu ©
DmeZlzZ_\ ;xLZ r¥d ijhn_kkhj f"Za®@ ellu ©Z]jZje@mog\b jkbl_Ie:efZlu
@eZku

BkdzZdh\ Dt :Zr fZ]bklje "hdlhjZgl 3Ka® ellu ©Z]jZje@mgb\_jkbl _ I
efZlu ©

@mfZ]lZeb \Z+=ZF fZ]bklje "hdlhjzZzgl 3Ra®@ ellu ©Z]jZje@mgb\_jkbl I
efZlu ©

@ZZ 1Z[BbdebfZlIuWO Z¥Zcug™@eufba”_gekl_pfuklZjug fZZIlu [ZMllZ
“jleace] gglb’ _keg”r -Z | _ogheh]bygu iZc*"ZeZgZ hlzjuiuvZjzeZgbclt@frZ
jugu- kZiZewngefreeed j_glZ[_evheee]leg Zjllujm
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Dril »e”_Jerle &_e_j»&Zj@ugugZXyZjZc be”_Jerledls T1g_ j_glzZpvhe
[*] kZmd>ddkugZ €BgG"NZ g”™ejm dlpk_"e1g_ j_glZ[_evheee]e

;Z¥ullu 1Z-2"Zm k1Zg”™Zjl [hcugiZ»d” _Jerledl@®hceZj?u iZcr"ZeZgZ “gl
kefe [hcugiZ;@ ke _dphryede]eg Zjllujui kujl iereg@u [Z¥ceZc™u
@ZZ | _ogheh]bygu iZc”"ZeZgZ hldjgui "g»gefrees}elg kd g iZcrZ | _g]_

©OpZ™u 4o rZjmZru@&« iZc"ZeZgui]_g |l_ogheh]by”Zg l_gl© Zglu ~_

¥ Ze kZ@weuZc”"ZeZgm l_g]l_ Za%cui ° Ze [*] k@meac"z l_g]_
©pZ~u He djkl_der kZeuklujfZeujN_ wdkl_gkb\led ke f_g kZeu¥dg{Zz l_g]_
Tlg Zjil®he™u

@ue f_alee@jZc Tjes |Z[¥odebfZllu©ZcfBZ Chcey “jleace] g kZeuklujfZeu
Mieufb B ejb[_ ~_j_dl_jegc_&_ hlwji “ue f_a]ee@gZc "Zcueuf ZcgZeufuduam
@‘_Hoe-]c—kog/\ojoe_/\o

"hcruGher"Zgu@Zg”ujm | _ogheh]bykugZ bgl_gkb\lc gkegm g]e@neuZ@hr
&jeZur'm_leg_ ZjZeZ¥lujj leg” He iZcr"ZeZguy¥ru GhaueZj*u _jHu@Zg
AujnZ  tg_ HP@e~rZguine”_Jerle]eg Zjllujm “Zceuf?u lbefreiZcrZeZgm

G _Jead¥frZj khcuk Zeru@ Zeje KZeiZrZ kZetd +rZ ruMuafu Kkhcuk k2efz
er fZc kZefiZz khcuk ¥ufu

<Z'ghc azZz”~Zq_c \ h[eZklb h\p_\hi®ekIfidhgZ bf :[ZVy ithke_"mxs ofhaxkd
[eb"Zcrmx i_jki_dIb\m begZmih&bc i_\mwsbo km[t_dl&ZbgbfZxsb_ky jzZa\_~_gb_f
jbh~ hk\_s_gguo \ ijhljzff_ ~_ckl\bch\zZpbrZgghc ihjh”u
| _evkI\Z gZ 1lj_oe_Ilgbc i_jbh® mliI\_j°~ gelycbamqg_gby ijh”~md][bthgudbbk
=eZ\hc ]hkm~ZjkI\Z G GZaZzZj[Z_\uf hdboghkhdy gghkl_c h\_p fgh]hieh~gh]lh IbiZ
g_h[oh~bfhklv © ijh*he _gby b mkemh¢hhdbyo FRD ijb \uiheg_gblhhij_~mk
jZ[hlu ih ihA~_j°d_ jZa\blby ie_f_gghjhggwe& f_Ih*"bdhc p_e_c [ueb \uiheg_gu
ihjh~rghc b hljZzkej \NWchgZevghc ki_pb¥edikh ko_f_ bkke_"h\Zgbb ki_pbZevguo
aZpbb i_j_ \h"m gzZ djmigh b kj_~g_mdlgtihjga\h”~klI\_gguo hiulh\ Bkke_"h\Zgb_
nhjfu ohayckl\h\zZgby?2 >Zevg_cr__ jdahbhon\Zqg_ gh Rhep jZagh]lh iheZ b
h\p_\h”~kI\Z m\_ebqg_gb_ h[t_fh\ b Y kiRnz EZ[hjZlhjgu_ bkke_"h\Zgby ijh\
ijhrmpbb [ZjZgbgZ vylgylbgZh\mhgky ~_gu ih ij_izjzlzf h[jZapzf b ijh[Zf \aylu
"hegh hibjzZlvky gZ bgl_gkb\gugZbvjZmbih~hiulguo “b\hlguo
gu_ logheh]bb \_"~ gby hljZkeb \ mkehlbgmevIZliu bkke_"h\Zgbb
n_jf_jkdbo ohayckl\ b bkihevah\gb_ ]_&ha”Zgb_ fgh]hieh”guo h\_MqBFRD
g_kdh]lh ihl_gpbZezZ dzZd hl_g_kI\_ggluwbzZzyzdZly akid\h bkoh”~ghlh klz~Z h\_p ie_f
jmi_"guo ihjh™ h\_p gZ hkgh\_ kha”Zmgfby:[lKiyb n_qilbldh_kdb_ hkh[_gghklb [ZjZgh)\
fZevguo mkeh\bc \ujZsb\Zgby nbgkdbc ezZg”jZk b f_klgu_ debfzZlbqg_kdk

JZobf Zgh\ @Kh\j_f_gguriul \_ dhfh\u_ mkeh\by j_r_gb_ ihklz\e_ggh
N gby h\p_\kh2kk\b” | _evkI\m _ | dqlhhf¥ az”~Zgb hkms_kl\leyeb ke “mxsbfb f |h~Zfb
mé&h\byo bf_xs_]hky [hevrh]h kijhkzZ gz iAlZ i_j\h_ y]Jg_gb_ fZlhd k djh\vx nbgk
Amdpbx h\p_\h~kI\Z kj_"b h\_p jZage@d @4gkh\ [ueh ihemqg_gh “h\hevgh \ukh
e _gbc ijhAmdlb\ghklb gzZb[he__ \ukhigbhp wydaghuoh”gy¥y] dhlhju_ gZoh”bebkv \
fbg_kdbf ihl_gpbZehf h[eZ"Zx| kdhjhki eaZo MklZgh\le_gh qlh k ih
fykhr_jklgu_ h\pu hl dhlhjuo ijb f \gvrlgdo_f ~heb djh\ghklb ih nbgkdhc ihjh~
aZjzlzo ihemqzZxl| [hevr__ dhebqgdklI\ih\wkBd _Iky ihdZazl_ev ieh~h\blhklb Ba\_k!
p_ghc [ZjZgbgu b r_jkib ij_bfms_kdVlhgigghh~h\blhklv ijb i_j\hf y]Jg_gbb y\ey_ |
djhkji_~*ghc b djhkk[j_~gh]h Ibiz < wihdzZagabe f ihl_gpbzZevghc ieh”h\blhklb \
jZajz[hldZ b rbjhdh_ \g_"j_gb_ bgl*gkbdguojh"mdlb\ghc kihkh[ghklb fZIlhd LZ

| _ogéhlbc ijhba\h~kI\Z ijhAmdpkl h\p_j\h_ ylg gb_ gzZb[he _ ieh”~h\waufb hdz
\Z \ x ghf DZaZoklzg_ @Addk\bahlmy ebkv fZldb k djh\vx NE E FRD m dhlh
guf a_fe ~ eb f 1Zd b k ij_h[eZ”"ZgtbgZ tinkib]eZ |1Z[ebpZ

lugguo b gbadh]lhjguo iZjlbsguo lhev < p_ehf ZgZebabjmy ~Zggu_alZ[ebpu
dh ey \uizZkz g\ep_lky \_kvfzZ Zzdimzévighci_jbh” j_ijh*mdlib\gh]h bkihevah\zZgb

aZz"Zq_c > @ fghlheh”guo fZlhd "he_c djh\b ih nbgkd
ihjh~_ kj_"gyy ieh”~h\blhklv khklZ\beZz
F_Kklh fzZl_jbZe b f_Ih"bdZ bkke_"h\Zgbthe_c djh\b NE Z m

GZmggu_ bkke_"h\Zgby ijh\h~*bgbkMilgih~rguo fZlhd dzZazZokdhc fykhr_jkl
h\pzZo dzawvo kgkhr_jklghc ihemlhgdhjmglghe ieh*h\blhklv aZ iylv ylg_gbc khklz\
ihjhru Qmckdh]h \gmljbihjh~rgh]lh IbiZz jZa\h
"bfuo \ @Zf[uekdhc h[eZklb ij_"~_ \k_]h \
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LZ[ebpZ <hkijhm\h~bl_evgZy kihkh[ghklv fghlhieh~rguo fZIlhd b \u'b\Z_fhk

ylgyl
Djh\ghklv fZzI |Hk_f_¢|H[ty]lg | leh”]| lhemqg_gh ylgyl <uoh
ih nbgkdbf gh ehkv | \blhklv yloyl
eZghjZkzf fZlhd lhe ijb ijb ijb ijb
Jhe jh*~_gb| hi[b\d|jh ~_gb| hl[b\d_
I_j\h_ ylg_gb_
N FRD
N &6 FRD
NE 6 FRD
FRI
lylh_ ylg_gb_
0 NE FRD
0 NEG6 FRD
6 NE FRD
FRD

lj_\hkoh”~klI\h ihf_kguo fzZlhd ih iédhd@B ijb_fh\ m\_ebqg_gbyw"ikhiza jZ
\blhklb gz~ qgbklhihjh~rgufb kkihlgldhlgbgu WIh h[tykgy flkglh_\h \k_c kljmd
\hajzZzklZzgbx bo djh\ghklb ih nbgkdhlenjihjhYp \h”~q_kdhc ijh*mdpbb [ZjZgbgZ \
khklzZz\beh gz b glh kniskkghf \ujzZz"  _gbb khklZ\ey_1I Ijhba
\_ggh \eby_1 gZ bgl_gkb\ghklv \hkijhbtre\bkIN\kI\ZZjZgbgu hkgh\Zgh beb gZ hlildh
klz~rzZ MklZgh\le_gh qlh bkihevah\Zgb_jdZzjZolyigh]lh fheh”rgydZ \ hkgh\ghf [Z]
fghlhieh~ghc ihjh"u nbgkdbc eZg”jZzgbgB\fZi_pbZevgh ij_"gZagZq_gguo "ey i
IldZo dZaZokdhc jkyghe_ihjhru QmckdhkI\Z hidhjflh@gy]gyl Bal_klgh qglh ih
\gmljbihjh~rgh]lh Ibiz kihkh[kI\mx| ih\é@rjgbhx\_ebq_gby \uoh”Z ylgyl gZ fZldm aZz
ieh~h\blhklb h\_p FRD \ aZ\bkbfhkl9zZzhl bdkh”_j Zgb_ kgb Zxlky K ih\ur_ghb
djh\ghklb b \ZjbZglh\ kdj_sb\Zgby Highlheh~by fZlhd b kgb _gb_f k_[_klhbfhk
i_j\hf ylg_gbb ~h \ iylhf y]lg_gbbujZjob\Zgby y]lgyl ih\urZ_lky dhgdmj_glhk
wlhf “hklib]Jgmlu_ ihdzZaZzl_eb fghlhikhpdlyklvyh\p_\h~klI\Z < p_eyo bamq_gby f
ewlky j_amevlZlhf ijhf_"mlhgghlh gzkemth\ghklb y]Jgyl b fheh~rgydZ fghlhieh”"g
\Zgby ijbagzZdz ieh”h\blhklb Wnn_HimwhighklaZ\bkbfhklb hl IbiZz jh "~ _gby ijh\
ijhba\h”~kI\Z y]lgylbgu "beb m[hc [ZjZggbdh\ \ ke _"mxsb_ \hajZk

< mkeh\byo bgl_gkb\gh]h \_~_gbybhAp_ f_kyp_\ b lh~rz > @
\h"kI\Z h~gh ba \_~msbo f_kl azgbfz | jzZzajZz

LZ[ebpZWnn_dlb\ghklv j ZebaZpbb y]lgyl jZagh]lh \hajZklZ gZ fykh
IlhdZazl _eb <haijil ijb m[h_\ f_kypZo

lj_~"m[hcgZy "b\Zy fZkkz d]

FZkkZ Imrb d]

Kihbfhklv fykz 1]

GzZ~[Z\dZ aZ h\gbgm 1]

GZkljb] r_jklb \' \helhdg_ d]
Kihbfhklv r_jklib 1]

Kihbfhklv \k_c ijh*mdpbb 1]
AZljzZlu gz Jhe

ljb[uev 1]

J_glzZ[_evghklv
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GZ gZr \aleyZb[he__ hilbfzZzevgagff \ "jm]b_ jzkkfzljb\Z_fu_ ‘thajkkidz
\hajzklhfey k~zZqgb y]gyl gZ fykh |1Z[gbhp&Zz gZ gzZb\ukrzy j_glZ[_evghklv q_f
yley_|ky \hajzZkl b f_kyp_\ Ihkdijendm\hajZklgu_ i_jbh”u
wlhl i_jbh” fZzkkzZ Imr ~hklb]Z_1 Ih\Zjguo Wihig_dIb\ghklv bkihevah\Zgby h\Zjbhyg
"bpbc b khklz\ey_|I b dZblgy lédbkdhdkbg_kdbo kul\hjhlhd HPK “ey ih\ur_
gZb\ukrzZy dZehjbcghklv fydhlb dhlhjEkij\luwa\h”~bl_evguo ihdZazl_e_c fZlhd

LZ[ebpZ >bgzfbdZ ijboh”Z M[jA[hlZgguo HPKohIm

<hajzZK =jmiiu Ih]heh\v| >gb mq_IZ ijboh”Z h\p_fZlhd \ hohlm p hk_f_g_
hip_
fZzlhd gZ uc » { gZ wuc |gZ uc ™ _([he__ Ib
A_gV Ag_c
lhe lhe lhe lhe
]h~d Th~hiulgZy
DhgljhgZy
f k Ih~hiulgZy
DhgljhevgZ

‘gZebabjmy ihemqg_ggu_ ~"Zggudhhwqflthehdhf Ih "Z&gr_gh\zZz D K
hk_fg_gby fh'gh hif_Iblv qlh HPK \Dikie#Zhz_\Z fhlehdh yl\ey_Ilky hilbfZevghc
efmxsbor*hazo WV _ | \hkijh\thahb ev ijbjh*gmbabheh]lbgq_kdhc kj _~hc ~ey Kki_jf.
gmx kihkh[ghklv fZzlhd Hgb bgl_gkb\lidgahb”hh™ Vkelb_ _]Jh \ukhdhc [mn_jghklb
g__ ijboh”~yl \ hohIm b [he_Ilb\ijglanbekW!lZ k\hckl\m klhcdh khojzZgylv k\hx j_Zdpb
ieh~hl\Vhjgh hk_f_gyxlky kjhdb dzZfiZzgbbBadkqg_gb_ mjh\gy \u'b\Z_fhklb ki_jfzl
dnmkd\_ggh]lh hk_f_g_gby khdjZszZxlkyahdZ2h\ \ fhehqghf jZa[Z\bl_e_ ihdZaZeh

"g_c IZ[ebpZ ljbreh \ hohlm b ieRghlkhgdh fhehdzZ \ wydmeyl KiZhEgh\ \
hk_fg_gh gZc ~_gv ihke_ h[jZ[hldb r_gbb b m\_ebgb\Z_1I kjhd “bagb k
gZ ¢ ~_gvVv gZc ~_gv b [he_fZlhahb”h\ ~h qzZkh\ ijb |I_fi_jZImj_ alL
aZ Ib ~g_c fzlhd ih~hiulghc ]jmiiufK b \ I_g_gb_ i_j\uo lIj_o gZkhygjza[z\
g_\V_jlhlh hdhlzZ < dhgljhevghc ]jmigZy Khh]JfZ h[ez”~Z_| “h\hevgh \ukhdbf ijhp
\_IkI\_ggh b fZlhd Ke_lhf ih*\b'guo ki_jfb_\ qg_f k\_"_ihemq_gg:

Am_I hif_Iblv glhfrd "“gx m&y_hk_f_ ~"haz I|1Z[ebpZ
g_gby \ ih~hiulghc ]jmii_ [ueh hk_f_g_ghljb ZgZeba_ j_amevlZlh\ IAkbpu

h\_p qlh gz [hevr_ qg_f \ dhglfhgvghy b y]l]g_gbw\mkghg glh higil~h
Jimii_ jy_fhklv b ieh”h\blhklv fZlhd azZ\bkbl hl \
M h\p_fzlhd i_j\h]h hdhlz j_ajmeddzhk_f_gy_fuo “blhlguo b hl kl_i_gb jZ
ijboh~Z \ hohlm b hk_f_g_gby fZlhd [[A\ebgbke_ki_jfu [ZjZzgh\ LZd ijb jZza[Z\e_g
Amgbfb \ hiulghc ]jmii_ @2 _gv ki_jfu [Z]jZgZ <« hieh~hl\hjy_
c "_gv c ~_gv b [he__ fhklv fZlhd jZaebggh]lh \hajZklZ khklZz\I
Ib ~g_c ihJheh\vy [ueb ieh”hl\hjgh hk_ b khhi\_IkI\_ggh \hajZklm

f_g_gu < dhgljhevghc ]jmii_ khhl\_flklhdgglh kj_"gbc ihdzZazZl_ev khklZ\be
b <ebygb_ HRKh khhI\_IkI\m_I \ukhdhc kl_i_gb hieh”™h
hkh[_ggh azf_Ilgh ijb kjZ\gb\Zgbb wlpy fhtkdBaz

l_e_¢c m _ \ i_j\u_ b Ag_c Ih”hiulgldy kjz\g_gbb ihdZaZzZl_e_c hieh”~hl\hjy
]Jimiz hk_f_g_gguo i_j\hhdhlhd ij_\hklokbyk *Zggufb ih Jjmiizf fZIlhd hk_f_g_gc
dhgljhevguo gZ bmd *gx dhebqg_klkdhjZza[Zz\e_gghc ki_jfhc wlb imdiZlaz]_eb
hk_f_g_gguo fzZlhd ~hklb]Jeh \ ihNEndlghbov gZ b >Zggu_ iher
]jmii_ b dhgljhevghc g_ggu_ ijb jZza[zZ\e_gbb k\b”_|_evkl\n
lhemqg_ggu_ j_ameviZlu k\b" | _d&ykmMmyglvr _gbb wlbo jZaebgbc ijb kjZ\g_g
h Thf qglh \ ih~hiulguo ]jmiiZo h\_pdgg[gxe_f ~h b
NZ _Iky ih\ur_gogeZy*h\blhklv gZ dh G_h[oh”~bfh hiIf_Iblv qglh fZldb hk_f_
lhjzy ~“hklb]eZ m \ajhkeuo fZlhd d mgfZlhpgza[Z\e_gghc ki_kfhrelghr_gbb
i_j\h]h hdhlZz Bkihevah\Zgb_ fhehqgghjlddibg_kdb g_ mkimiZeb fZIdzf ih ie
jZal[zZ\bl_ey ki_jfu [ZjZgh\ \blhklb hk_f_g_gguo g_jZa[Z\e_gghc ki_j1

K p_evx jZpbhgZevgh]lh bkihevah\Zgllzye_ gb_ k_f_gb \ khhighr_gbb
p_gguo ]_g_Ibg_kdbo j_kmjkihhb&§zgmf_gv_| h[s_c ieh”h\blhklb fZlhd b khklz)\
Abl_e_c ijb bkdm&ki\hé_f_g_gbb h\_ey\l b
mkeh\byo n_jf_jkdbo ohaycklI\ [preh Zijh[b
\Zgh b \g_"j_gh jza[zZ\e_gb_ ki_jfu [ZjZgh\



K?EVKDHOHAYCKL<?GGU? G:MDB

LZ[ebpZ<hkijhba\h”bl_evgu_ dZq_kI\Z fzZlIhd jza&hZh\\&aAjbkbfhklb
hl kl_i_gb jza[Z\e_gby ki_jfu

KIl_i_gv . Dhebqg_kI\ lhemqg_g
iza[zVe_gb| SNAIZKI hk_f gTgg{Hienrhithj_| “bluo yTgy 'eN"MIPIRKIY
ki_jfu fZlhd J]he lhe
lhe |
1 ZjZg <
\ Kj_"g_|
\ kj_"g |
g_jZa[Z\e_ g
\ Kj_"g |

Fykgu_ dzq_kI\Z yheylg _gguo hh*guo ”~ey bkihevah\zZgby ijb bkdmkklI\_
ijhfur e_gghlh kdj_sb\zgby*_gh\ D Khk_f_g_gbb fZlhd gZ Ih\Zjghc qZklb klz~Z
["meZ_\ F : RZm_gh\ K. Bb b az*Zgb Ihemqg_ggu_ Ilj_oihjhrgukguhfy]lgy
ijh\ ~ gby kdj_sb\Zgby fZlhd dZaZokldhdjlbykih "~ gbb h[eZ”~Zeb ju’ _c¢c b [mjhc f
r_jklighc ihjh”u k [ZjZgZfb >IL® )DL Klvx oZzZjzdl_jgufb ~ey ~_]_ j_kkdhc ihjh
hleZ22Zxsb_ fZeufb jzZaf_ jZfb dmjrx&X_p\ Ih nhjf_ kljh_gby o\hklZ [uldhb “bjgh
khglzgbb k 2hklzZlhggh \ukhdbf gZ&kigbjkfufb b Ihs_o\hklufb g_dhlhju_ h[ez
ihethglhc r_jklb \oh”beh ihemfyzZzdb bjh\hc ih mrdhc gZ dhjg_ o\hklZ Ih
lj_oihjhrguofik_c hlebgZxsboky \ukhdbfjbklZ y]gyl b ijb jlhb~bgb f
fykhr_jkdufb dZqg_klI\Zfb b kdhjhki_ehkimh]h \hajzZzklZz hdjzkdZ r_jklgh]h ihdjt

ljb wlhf g_h[oh”~bfh hiIf_Iblv qglhhehbklvx ijbh[j_|ZeZ [_euc p\_I > @
bkhevah\Zebkv gZ bf_xsboky \ ohayckI\K phevx bamqg_gby fykguo fdkq_kI\ ih

ihlJheh\vy fZlhd ijbgZ”e_"Zsbo dtuo\lh]gyl [ue ijhba\_~ g m[hc jZlgy!l \ \ha

jhfm b g_agzZgbl_evgh d Ij_Iv_fm dezZkkm fjkyp_\ j_amevliZlu dhlhjuo ij_"klz
AN _gufb ohayckl\ gZgmggufb hiulzZfb m&lhgu \ 1Z[ebp_ _d&me¢vIiZIZf dhgljhevghl]h
ghe_gh qlh ~ey ijhfure_gghlh kdj_sbhjEZgbffh ' gh k”_eZlv aZdexq_gb_ qlh ihf_
fhlml [ulv bkihevah\Zgu [ZjZlggddbL ¥lJgylZ ih ij_~"m[hcghc “b\hc fZk&kh ij_\hk
gfbgZy k jZzgg_]lh \hajzkfZkyp_\ dh*beb gbklhihjh~guo gz d] beb dhlh
lhju_ ihdZazZeb ohjhrb_ j_ameviZlu iHuehg\kkhrdh “hklh\_jguf | _ WG 3!

k f gb b iheh\uf j_ne_dkzf |_f kzfuf ijb

LZ[ebpZ M[hcgu_ b fykgu_ dZq_KkI\Z [AjZggbdh
lhdZazZl_eb Ilhf_kb WY ;“P Qbklhihjhrgu_
i O“Po
@b\Zy fZkkz i_j_™ aZ[h_ “ “

FZkkZ Imrb d] “ “
<uoh” Imrb
FZkkzZ [_a dmj~rxdZ d] “
<uoh” Imrb [_a dmj~xdZz
FZkkzZ \gmljlggbjz d]

M[hcgZy fZkkz d] “ “
M[hcguc \uoh?”
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lhdZzazl_eb fZkku Imrb b m[hcg2yjiZgkZ h~rghc fzZldb gZ bdbghz

ihf_kguo y]lgyl 1Zd _ ij_\hkoh”bhbb gbklhijb[uev gZ h”gm fZldm ~hklb]Z_I
jhrguo Z bf_ggh ih fZkk_ Imrb g4_g]_ ddhlhjZzy [hevr_ ih kjzZ\g_gbx k wdk
m[hcghc fzZklgZz d] beb WG kb\ghc kbkl_fhc gz l_g]_ beb gz

3! M[hcguc \uoh” m ihf_kguo yldyhezlZz \ Wdhghfbq_ kwZry dlb\
“hklb] mjh\gy Z m gbklhihjhrggbkltnemkgh\gufb djbl_jbyfb hp_gdb wnn_d
lhgdhjmgguo vylgyl Mjh\_gv j_glZghklb hl \g_"j_gby bgl_gkbmlopbjmxis

[_evghklb ijhba\h”~kI\Z y]gylbgu khkl2Z\Wbdc ihemlhgdhjmggh]lh h\mkginZigz
glh y\ey_Iky ~h\hevgh \ukhdbfuihdzZz [Za_ bkihevah\Zgby fgh]lhieh”guo

azZl_e f mqgblu\Zy \ukhdoggmaxZgmgim gBE\uo | _ogheh]bqg_kdbo ijb_fh\ b j r _gbc
fykh vylogyl Wdhghfbg_kdZy wnn_dZiWhghklw_e_dpbb dZaZokdbo fykhr_jklguo
Hkgh\gufb djbl_jbyfb hp_gdb wnn_dFRBhKIbjbf_g_gb_f gh\uo f_Ilh~bg\hl[hjZ
hl \g_"j_gby bgl_gkbnbpbjmxsbo |_eghkeh]bgh\_gv ijhbaXhdkl_ ]h j_glZ[_ev
ihemlhgdhjmggh]h h\p_\h”~kI\Z hkghbhkdwo gZ
[Za_ bkihevah\zZgby fghlhieh”guo h\_p gh®&yo”_gb_ h\_p fghlhieh”~gh]h IbizZ il
I_ogheh]bg_kdbo ijb_fh\ bc j Z IZd “\hey_| ih\ukblv ieh~h\blhklv gZ b
k_e_dpbb dzZazZokdbo fykhr_jklguo hihywkKiR®D j kglZ[_evghklv gZ ijhba
ijbf_g_gb_f gh\uo f_Ih~bd INewZlky \h*kI\h fykZ gZ h*gm fZldm ih\urZ_Ilky gz
mjh\_gv ijhba\h”kI\Z b _]h j_glZ[_evgldklb j_glZ[_evghklv Bkiheh
JZa\»_gb_ h\_p fgh]lhieh”gh]h IbiZ ih&\dkey_ ¢é_\h]h klZzg~ZjlZ hi[hjzZ fgh]lhieh”~gu
ih\ukblv ieh”h\blhklv gZ b ihu h\_p b ijbf_g_gb_ kihkh[Z hI[hjZ h\_p FRD
kblv j_glZ[_evghklv gZ ijhbah~ gZkljb]lm r_jklb kihkh[kI\m_I ih\ur_gbx b
kiI\h fy_Z gZ h~gm fzZldm ih\urZ_lkyl ob\ghklb kdhjhklb k_e_dpbb ih\ur_gbx |

d] b j_glzZz[_evghklv Bkihesh ghklb hp_gdb ih n_ghlbim Mjh\_gv j_glZz
\Zgb_ p_e_\h]lh klzZzg”ZjlZ hl[hjZz fghlgh&khibgujdhbalh”"kI\Z y]gylbgu \ immkeh\byo
h\_p b ijbf_g_gb_ kihkh[Z hlI[hjZz h\_dufgRbBcihahguB&®mtkdbo gbadh]hjbc b i_kdh
gZkljblm r_jklib kihkh[kI\m_I ih\ur_ghkxcwd mf khklZ\be ijb dhlhjhf
| &b\ghkkKdhjhklb k_e dpbb ih\ur_glbikb[bgv hl j ZebaZpbb h~ghc Imrdb khklzZ\
ghklb hp_gdb ih n_ghlbim Mjh\_gv j_glEZ[gkVv Ijb bkihevah\Zgbb yjhd \ \hajzl
ghklb ijhba\h~kI\Z ylgylbgu \ mkeh\byo ifmkypzZ \ \hkijhba\h”kI\_ b m~*ebg_g
lugghc ahguB®mtkdbo gbadh]hjbc b kjhkddh\bkihevah\zZgby fdbh@ fthy ihem

Fhcudmf khklzZ\be ijb dhlhjhf g_gb_ ~hihegbl_evghc ijb[ueb hl h~ghc fz
ijb[uev hl j_ZebaZpbb h”ghc Imrdb k&aXxlX\eyl _ljZgg_]Jh \Wh~Z bo \hkijhba\lh”kI\
I _g]_ kj_~g_f l_g]l_ Z 1zZd "_ m”ebg_gby Kkj

Ijb bkihevah\Zgbb yjhd \ \hajzklj_ijhAmdIb\gh]h bkihevah\Zgby fZIlhd \ jZai
f k \ \hkijhba\h~"kl\_ b m”ebg gbb HKidZ \ kj *g f > @
bkihevah\Zgby fZlhd ~hklb]Z_Iky ihemq_dH[h{tb ih~[hj iZj ih Ibim jhkihgby
ihegbl _evghc ijb[ueb hl hAghc fZldb k&xlkm | ih\ur_gbx ieh~h\blhklib b \hkijhbe
iZgg_1h \\h~Z bo \hkijhba\h~kI\h \ Wj"bg gvguo dzq K§l\"g f gZ

| g]_ Z 1zd °_ mAebihd@ j_ijh~migb dhlhjhf [m~_| ihEmgilgegbl_evgZy
Ib\gh]h bkihevah\Zgby fzlhd \ jZaf ijbfuev \ jZkq_l_ k h~Aghc fzldbl_p]_
| g]_ \ kj_~g_f HI[hj b ih~[hj iZj iBKIbémh\Zgb_ i_j ~\b'guo imgdlh\ bkdmk

jh™~_gby kihkh[kI\m_1I ih\ur_gbklh&h”~h_ghlh hk_f_g_gby fighdg_gb_ HPK b
Ib b \hkijhba\h”bl_evguo dzZq_kI\ kjfHeghdgod jZa[zZ\bl_e_c ki_jfu eZa_jgZy [|
ijb dhlhjhf [m”~_1l ihemq_gh ZhbhZpby h[_ki_gb\hafh ghklv ihemqg_gby
gb_evgZy ijbpue jzkqg_I_ k h~rghc fZldiwdghhfbb nbgZgkh\uo kj_"kI\ b ih\ur_gbx
I_g]_ Bkihevah\zZgb_ i_j_"\b'guojingg@dlre\wvghklb h\p_\h~kI\Z gith kjzZ\
bkdmkklI\_ggh]lh hk_f_g_gby fZlhd ighgbxy_ddb_IljZz "bpbhgguf kihkh[hf \_~_gby
HPK b fhehqguo jZa[Z\bl e _c¢ ki_jjfuhlgZkeb
gZy [bhzdlb\Zpby h[_ki_gqb\Z_1 \hafh ghklv
ihemg_gby wdhghfbb nbgZgkh\uo kj_"~kI\ b ih A:DEXQ?@B
\ur_gbxj_glzZz[_evghklb h\p_\h~klI\Z gz < j_amevlZl_ p_e_gZijZ\e_gghc gZm;
ih kjZzZ\g_gbx k IjZzZ*"bpbhgguf kihkhplkikk&_~h\Zl_evkdhc jZ[hlu ih jZajzZ[hld_ I_
N _gby hljZzkeb ehl]bc b f_Ih~h\ k_e_dpbb ih kha”Zgbx
<g_"j_gb_ bgl_gkb\ghc I_ogheh]bblilg&W\gh]h Ihilta\heyxsb_ ih\ukblv
ey_| ~hklbqv fzZdkbfZevgh jZpbhgZejvghXh_évghklv ihemlhgdhjmggh]lh h\p_\h~k
N _gby ohayckI\Z ijb gZb[he__ wnn_dhik\gh\bdyd “Zjdh]h debBzlZck@mo gbadh
"Zq_ \eh’_gguo kj_"kI\ <ujmdeéd hhjhc b i_kdh\ Fdeufg Z 1Zd”_ ih \g_"j_gbx
azZpbb fykz b r_jklb gZ h~gm fz2ddilbjb\Zgguo d gh\l\uf mkeh\byh ohayck
\g_"j_gghc bgl_gkb\ghc | _ogheh]bb \KEhikly\tegd gkb\guo | _ogheh]bc ijhba\h”"k
l_g]_ qlh [hevr_ gZ I_g]_ ihke’bmgpbb h\p_\h~kI\Z ihalheyx|l k~_eZlv |
ijb kjz\g_gbb k wdkl_gkb\gihc FPngsb \u\h”u <g_ "j gb_ bgl _gdkib\ghc |
]Jb_c \_~_gby hljZzkeb Kgb Zxlky aZljghdbdz Kra\hey | ~hklbqv fzZdkbgBbvgh
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gZegyhlh \_~_gby ohayckI\Z ijb gZb[he__ wn Ebl_jzZImjZz
n_db\ghc hi~rZg_ \eh  _gguo kj_"kI\ JZa\JZobf'Zgh\ @ : Gh\u_ ihjh?u b Ibiu
N _gb_ h\_p fgh]lhieh~gh]lh Ibiz iha\Hhdypl bhdha DZaZoklzgZ b Mg_[gh_ ih

\ukblv ieh”~h\blhklv gZ b ih\ukblv :efZlu

j_glz[_evghklv gZ ijhba\h”kl\h Bgkljmdpby ih [hgblbjh\d_ h\_p lhgc
fykz gz h~gm fZldm ih\u#Z_1lky gd] b jmgguo ihjh® k hkghmZfbgghc jZ[hlu
j_glzZ[_evghklv Bkihevah\zZgb_ phkd\z

e \hlh klzg~zZjlz hl[hjz fgh]lhieh”guo h\_p KZ[~"_gh\ D K DmezlZz_NhgL We_d
ijbf _g_gb_ kihkh[Z hI[hjZ h\_p FRDghh o _[gh_ ihkh[b_ :JF ©;hgblbjh\dZ k_c¢
kljb]lm r_jklb kihkh[kI\m_]I ih\uroldxcklI\_gguo “b\hliguo® @mjgZe Bgnhj
bgl gkb\ghklb kdhjhklb k e dpbb ipbbgugbX ogheh]bb \ \ukr_ f h[jZah\Zgbhb
Ilhgghklb hp_gdb ih n <glhbgehz hlep Z F_""mZjh~"guc gZmdaghbg_kdbc "mjgZe

apbb fykZ b r_jklb gZ h~rgm fZldnmg ijbLhg_ ~< efZlu KIj
ghc bgl_gkb\ghc I _ogheh]bb khklzZ\bez KZ[~_gh\ D K ["meeZ_\ F : RZm
I gl_ qlh [hevr_ gZ I g]_ beb gh\ K D Bgl _gkbnbdzZpby h\p_\h"KI\Z ¢

ijb kjz\g_gbb k wdkl_gkb\ghc |I_éghehlld_cDZcgZj

gby hljZzkeb Kgb Zxlky aZzZljZlu gZ kh”_j Z®meZIZ_\ Ljh*mdIib\gu_ b \hkijhba

hrghc Fdb gz | g]_ beb gz ijbhdeV_evgu_dzZqg_klI\Z h\_p dzZapwgdhc Ihg

gZ h~rgm fZldm ~hklb]JZllg]_ dhlhjZyghc ihjh~u FZIl_jbZe"mgZjhhcGZmqggh

[hevr_ ih kjZ\g_gbx k wdkl_gkb\ghc ikb#&lbgh&dhc dhgmbith ijh[e_fzZzYf_ _1_

gZz | _g]_beb gz jbgZjbb b hdgh\h™"\& ihk\ys gghc

ljhfure_ggh_ kdj_sb\zZgb_ fZlhd ek litx ijhn_kkhjz F : ?jf_dh\z

f_kgufb [ZjZggbdzf b [ZjZgZfbklIWWihkh]

\Zeh ihemqg_gbaxinjh”*guo ihf_kguo y]lgyl 5HIHUHQFHYV

fykghlh Ibiz J_ZebaZpby bo \ \hajzkl_ 5DKLP]KD-QRMMHZ EUHB@EF W\SHV

f_kyp_\ ~Z_1 \hafh ghklv ihemgblv ImRUbVK]gMIS DQ D | IRDKWWDQG7XWRULDO

\_khf d] ijb mjh\g_ j_glZ[_evgO@ bW\

ijhba\h"kI\Z y]lgylbgu ,QVWUXFWILRSWWD LWVBE HES HH G V

< x'ghc ahg_ jZa\_"_gby jmamIMgRIQNR UXRIQ\KRY FFVYHHGRYBRZ

guo h\_p k “Zjdbf debfzZlefo bgl_gkbnb 6DEGHQRY % 7. XODWOPOHYFWURQLF

dZpbb ihemlhgdhjmggh]lh h\p_\hAkINZVH[MWEKRBNIDOXDWVRQNRKR]J\D\VWYHQQC

gby \hkijhba\h”~bl_evguo dZq_kI\ h\_ PQEZPIEEXUQDXRUPDWLRQ ZEFKQKRERJ\

m\_ebg_gby ijhba\h”ki\zZz fllzglmybgu (GXFDW,KRQHUQDWLRQMMME®WO MRXUQD

j_dhf_g"m_lky bkihevah\Zgb_ [Z]jZgBRROXPPI®@BXPEH®OPDW\ SS

iehghlh Ibiz Ijh\h*blv p_e egdgigidt 6DEGHQRBY $$SEGXOOBKEXHQRY

hi[hj ih”[hj KWizZjb\Zgb_ bo ih Ibim §h’,QWHQVLRIRPDKHIHERPW DQD U

N gby k mq_Ihf dhebqg_kI\Z ylgyl \ i j\WKODWBHXURGXFWLYHSDRGXFWLY

ylg_gbb SHUIRUPPIQW K HHISH HO®OW H WIRBQONRU X Q QR N
.DIDNJQWBIWRRQDO SBDHQAREDEUHQFH
RQ SUREODR\LPDIO KHDRWHKNVIDHG WK
DQQLYHUVDU\ RI SBURMPMNNRYD

K\_~_gby h[ Z\lhjZo

&Z[N_gh\Zeru[_d KZ[*"_ghlZgnue rZjmZr¥de¥MeufrZjuguhdlhju ijhn_kkhj
"Za@ etllu ©Z]jZpu©mgb\_jkbl_leefZluZxeZku :[Zc_&e Huk |_e

Dmezlz;\c[bl LmjlZzg[_dh\bmue rZjmZr¥weMeufrZjugudzZg”b”rZlu ijhn_kkhj
fZ "Za@ ellu ©Z]jZje@mgb\_jkbl_le :efZlweZku :[Zc_t&e Huk I_e

khi EQDU #PDLO UX

Bkdzdib\ZcjzZIt "hdlhjzZzgl"Za®@ ellu ©Z]jZje@mgb\_jkbl_lefZlu &@ZeZku :[Zc
dor_ke Huk I_e khi

@mfzl]Zeb_\Z =merZdf_ImXgZ+ "hdlhjzZzgl“"Za@ ellu © Z]jZje@ mgb\_jkbl_1e
refZlu &@eZku [Zor_de Huk I_e khl
JKXPDJDOLHYD J#PDLO UX

&Z["_gh\ DZe”u[_d KZ[*"_dhdhpj kb gzZmaghn_kkhjDZaZokdbc gZpbhgZevguc
ZljZjguc mgb\_jkbll_fefZlu me :[ZyZ[ |_e
Dmezlz_\ ;_c[bl Lmj]zg[_dHEgd"Zl &« gZnbdh ijhn_kkBjZzaZzokdbc gZpbh
gZevguc Z]jZjguc mgb\_JjkbefZlu me :[ZyZ[ |_e khl
EQDU #PDLO UX
Bkdzdh\ DZcjzmdlhjzglDZaZokdbc gZpbhgZevguc Z]jZjguc ImgéiZjkbimle
[zy Jz[ 1_e khl



"MUER:JMRUEU UEUF>:JU

@mfz]lZzeb \Z =m&nZ¥[Flh\gzZz*hdlhjzZglDZaZokdbc gZpbhgZevguc Z]jZjguc mg
kbl_1 ] refZlu me [Zy JZ[ |I_e khl
JKXPDJDO#RANMDOJ U X

&DEGHQRXYG\EHRIFWRU RI DJULFKUWRUDOOVRENKQFDWLRQDO $YUDULDQ !
$OPDWBED\D WHO

. XODWBHHYELMD QGLGOWHIULFXBDMWHOQHBF WIWRIHVMRDNK 1DWLRQDO $JUL
8QLYHWHSOPDWRED\DWHO SKRQ EQDU #PDLO UX

,ZVNDNRYUDMW VWRHUDJULFXOW X UIKO WWKXKBREHWK 1DWLRQDO $JUBMILDQ
$OPDWBED\D5DE WHO SKRQH

=KXPDIJDODXE®OVKDGDVWRHUDIJULFXOWXUIKO WWKXIGRHFEHNMN K 1DWLRQDO $JUL
S8QLYHMWOPDWSEED\DWHO SKRQH IKXPDJDQAQ#A®DO UX

M>D

GLBHDKB>:GLG:Y KBKL?F: HIJ=:GBAF: ;UQDH< =?J?NHJ>KDH
IHIH>U G: NHG? IJBF?G?GBY ;BHEH=BQ?KDHC :DLB<GHC >H;:

NZldmeebg Jx d[bhe ¢ dZn_‘hic dhjfe_gby b ]b]lb_gu "bNHgh® <IH
©OMjZevkdZy 1hkm"ZjkI\_ggxy\EdBgZibhc f_~bpbgu? ] LjhdydgRdZy h[eZklv

Ih"\hckdbc Bz ZkibjZgIN=;HM <IH ©MjZevkdZy ]J]hkm~ZjklI\_ggZy Zdz" fby
gZjghc f_"bpbpujbpd Q_ey[bgkdZy h[eZklv

Oexibg B £ZkibjZgIN=;HM <IH ©MjZevkdZy Jhkm”ZjkI\ boyg¥Zyl 488dZjdhc
f "bpbguPLjhpd Q_ey[bgkdZy h[eZklv

< klZlv_ ijb\_"~_gu bkke_"Hydigbgkb”Zglghc kbkl_fu hjl]Zgbaf]Z jlogph\
kdhc ihjh”u gZ nhg_ ijbf_g_gby [bheh]bg_kdhc Zdlb\ghc "h[Z\db

Bgl_gkbnbdzZpby kdhlh\h”?kI\Z b i_j_\h~ gzZgmphfurle ogheh]bx \h fgh]hf
baf_gbe mkeh\by “bagb "b\hlguo < ktgdl§ kaqjfa_j\h\ ih\ur_gby ijh mdlb\ghklt
yley |ky [he__ ihegZy j_ZebaZpby ]_g_Ilbg_kdh]lh ihl_gpbZezZ k_evkdhohayckl\

gZoh”~ysboky gZ hldhjf_ k ~h[Z\e_gb_f [bhe\glbg "dB\Ed \ jZpbhg “b\hlguo
K mg_Ilhf ~Zgghlh gZzZijz\e_gby gZfb [ue ijhi\jh'hadhdEMgghuc hiul gZ [Za_
hidhjfhggh]h dhfie_dkZ HHH ©>m[jh\kdbc? Q_ey[bgkdhc h[eZklb Jhkkbckdhc

ijbgpbim iZjguo ZgZeh]h\ [ueb knhjfbjh\Zgb\hlgwmadiuh ]Jheh\ \ dZ *hc [uqdb
]_j_nhjrkdhc ihjh?u i_j\Zy ]jmiiZz dhgljhevgZyhiuwlg{¥y ihemqzZ\rZy k dhjfhf
\blZjlbe

Dexq_\u_ kepdHEeh]bqg_kdZy ZdIb\gZy \bHEZZNd& kdhlh\h”kI\h

$17,2;,'$17 6<67008//6+(5()25"' $*$,167 $33/$&,21 2)
%,2/2*%,&$//< $&7,9( 6833/(0(176

J)DWNXODLEF ' &KIRUUIHHGLEFD R ®QLPHDPW2B,QVWLVBXWORFDWHP\
RI 9OHWHULQDUVUORGWMKRD\DELQVN UHJLRQ

SRGYRLVM 3RVWJIUDGXR2W HVWLWXIWDOR QWDWBH P\ RI 9HWHULQDU\ OH(
TURLVE&KNO\DELQVN UHJLRQ

+0\XSLO 3RVWJIUDGX%RSWAVWLVBXWORB¥FDWHP\ RI OHWHULQDURIOW®BMNFLC
&KHO\DELQVN UHJLRQ

7KH UHSXEWNQWW XGRERW LR[LG D QWUHNWIEB UV W DSS®LFLWDRJLFDO
DFWDGIE LW RYWH/Q VLI LAWY FERBENDQVLEGXWRVULDOLY PAKRREERM JHG WKH
OLYLQJ FRQG LDVQIRROVOFR QW KIFW LR Q RZQM R IDWERW U Y HV | R U SIURFAX-FIWLLELIW \
PRMFRPSOHWH UH VXIH DIW DRV RF G RYAHRAYWRIAMODARW . Q WEKI W K H PIGGILAMWL R Q\
VXSSOHRKQOWKNH GQHRDRYWHQKLY WAH SBUIRWRVHO®UFK DQGHBRGXKRQERQ
WKH EDVHMGRIQJ FR/RSOH[URYWKHO\DELQVRI UMKHRSXVVLDQ $HERHUDLVYLURW R
WKH SUIRQFLSIOAD0ORIVH IRUBHBXSIVDQLPDD@LPDOV+HDFHKRWE MUKH LUV W
JURXFROQWWRE VHBRQ® RAH MWKH IHHGD UWL O

.H\ ZRUGV LEFIDRORJIJDFWLYH DGGLWLYHV YLWDUWLO FDWWOH

Bgl _gkbnbdZpby kdhlh\h”~kI\Z b gibe¢ khkeh\by “bagb “b\hlguo < kYyab k q_
gZ ijhfure_ggmx I_ogheh]bx \h ffgh]Jhgbbaa j_a_j\h\ ih\ur_gby ijh*mdlib\ghklb
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ey_lky [he__ ihegZy j_ZebazZphbdhl]lng_ Ib j Q_j_a kmlihd _"_~g_\gh]h dh]
ihl_gpbZezZz k_evkdhohayckl\_ggwo e bdhly [bheh]bgq_kdhc ~h[Z\dhc "b\Zy fZkk.
gZoh”ysboky gZ hldhjf_ k "h[Zhehgbgd@dhlo dhgljhevghc b hiulghc ]Jjmiiu khklzZ\b

]bg_kdb Zdlb\guo “h[Z\hd \ jHuwhg “bRjhlrg_f d] b d] khhI\_IkI\_g Kj_"g
K mqg_Ihf ~Zggh]lh gZijz\e_gby gkmbhfweic hbl khklzZ\be “ ] b

ijh\_~_g gZmghgha\h”~kI\_gguc hiul gz [Z2 * khhi\_lkI\_ggh gz [hevr_

a_ hldhjfhgghlh dhfie_dkz HHH ©>m[jh\kdhbhgdjhevghc ]jmii_ ;bhobfbqg_kdb_ i

Q_ey[bgkdhc h[eZklb Jhkkbckpdbb Nhazl_eb kh”_jZgby h[s_]lh [_edZ Zev[mfb
ijbgpbim iZjguo ZgZeh]h\ [ueb knhjfhjlsWwWogebibh\ wjbljhpblh\ b dhebq_KkI\Z ]

]Jimiiu “b\hlguo ih ]Jheh\ \ dZ *hdefllggd 1Zd _ [ueb m\_ebqg_gu FZehgh
]_j_nhjr*kdhc ihjh~u i_j\Zy ]jmhigv dhdplze*_]1b” kgbabeky gZ ih kjz\g_gbx
gZy \lhjayhiulgZy ihemqz\rzZzy k dhjlihe_f :glbhdkb”~Zglgu_ n_jf_glu KH>
\blZjlbe JemlZlbhgj_~mdlZazZz m\_ebgbebkv khhI\_Ilk

@b\zy fzZkkzZ J[ugdh\ dhgljhevghc Ib j P_jmehiezZafdplgem\_eb
hiulghc ]jmiiu gZ gZg@d&hkhklz\bezZ Ky gz ] ih kjz\g_gbxhkvdhgl
kj_"g_f b d] khhiI\_IkI\ggdih \_ebgbgzfb
Kj_~gkmlhqgguc ijbjhkl khklZ\be “ Uzdbf h[jZahbhdh]lbg_kdZy dhjfh\Zy
b “ ] khhI\_IkI\_ggh Q_j_a "H&dntizd \blZjlbe hdZaulZ_1 iheh bl_evgl
dhjfe_gby [bheh]bg_kdhc “h[Z\dhc "b\eygbZklgZz ZzZdlb\ghklv Zglbhdkb”~Zglghc k
[ugdh\ dhgljhevghc b hiulghc ]Jjmiiu KhuklZ\bldhgZzy ih~Z\ey_| ijh mdlu i_j_dbkgt
\ kj_ng_f d] b d] khhI\_IKI\ hgdtke _gby ebib”h\ b kihkh[kI\m_l m\_ebo
Kj_~g_kmlhgguc ijbjhkl khklZ\be kKi_~gbkmlhggh]lh ijbjhklZz

“ gZz [hevr_ q_f phdtagl
ghc ]jmii_ Q_j_a kmlihd \ djh\b m [uqgdh\ Ebl_jzZImjZz

hiulghc Jjmiiu [_ueb azZnbdkbjh\Zgu 1ihab N_gqg_gdh Ge=dpkhdagly_Ib k
Ib\gu_ baf _g gby [bhobfbg_kdbo ihdEazbi l ogheh]bq_kdb_ hkh[_ggWklb nhijfb
djAb \ujZ Zxsb_ky \ m\_ebqg_gbb kh”ghyZigBby” gby k_evkdhohayckl\_gguo “b\hl

his_]h [_edZz Zev[mfbgh\ h[sbo &b#bNh\gqg_ogdihz k

wjbjlhpblh\ b dhebq_kI\Z ]J_fh]Jeh[bgZ \ hrghWc”jb]_\bg ? < Bgl_jv_phk_evkdh
wjbjlhpbl_ :glbhdkb”Zglgu_ kibkde&fu ayckl gguo “b\hlgbhecWc”*jb] \bg < < JZ
eb mjh\_gv ijh~mdlh\ i_j_dbkgh]h hwdkKer ghyhehk K

ebibh\ IHE Dhg _qguc ijhrmiddeHHE
gh\uc "bZev”~_]b" F>: q_j_a kmlhd ~Zqgb 5HIHUHQFHYV
[bheh]bg_kdhc zZdlb\ghc ~h[zZ\db \blZjlbe kKkMQFKHQINBHOHFWLRHQOQBQYGF DQG

abky gz glbhdkb”Zglgu_ n_jf_gNVH KiKQ R CBRIFLEMDICD UW W HEH RADIY LIRWP
i_jhdkb~r~"bkfmlZaz KEmIZIbhgj ~mdDZQIZP DIOV)HQFKH& DR S
m\_ebebkv gZ i khhiI\_ 1  (\GULJHYBF]QWHURKRR DQLPDOV

kiI\_ggh Kh~_j"Zgb_ ImfhjZzegwdbhd( 9 (\GULJHY BFKDHY VND\RORV
kbrzZglz p_jmehiezZzafbgzZz \ djh\b m\_ejbgbehkv gz

K\_~_gby h[ Z\lhjZo

NZldmeeblygZl JZobfh\Bépdlhj [bheh]bg_kdbo gZmd azZ\_“mxsbc dZn_"jhc o
b ]b]l]b_gu “b\hlguo N=;HM <IH ©OMjZevkdZy ]Jhkm~ZjklI\_ggzZy ZzZdz”_fby
f "bpbgu? Jhkkby Q _ey[bgkdZy h[eZklwme] KhhHgpdzy
NDIHGUD8*$90#PDLO UX

Ilh~"\hckdbB]hjv <Ze jv_%tbgdkibjZzgl N=;HM <IH ©OMjZevkdZy ]Jhkm~ZjklI\_
Zzdz~ _fby \ | _jbgZjghc f_~bpbgu® Jhkkby Q _ey[bgkdZy h[eRKlvIKkldZyjhbpd me
NDIHGUD8*$90#PDLO UX
OexibB\Zg <eZ"bfbjm\EfibjZgl N=;HM <IH ©MjZevkdZy ]hkm~"Zjkl\_ggZy Z¢
\_|I_jbgZjghc f_"~bpbgu?® Jhkkby Q_ey[bgkdZy h[eZklv |kdEyppbpd me Kh\_
NDIHGUD8*$90#PDLO UX

)DWNXQ QDWW S5DKLBRYLRKDRIUIHHGLOQRIDDRIGDQLPP®Y¥8,QVWLWXWDRQ
6WDS¥BGHP\ RI 9OHWHULQDUR IOWG&KRPOLQ HLIORAX VHVIBRY L HW

NDIHGUD8*$90#PDLO UX

SRGYRLVRUY 9D OHBRWYALFKD)G %29/, VW LWXW OR @\FMWBH P\ RI 9HWHULQ|
OHGLFLAQURLVEKXNMO\DELQVIKVHMIBRY LHW NDIUHE8*$90#PDLO UX

+O\XSIYQPQ 90DGLPBEBRWLUIRK G %R2W H VW LWIWOR @SWFIMEH P\ RI 9HWHULQ/|
OHGLFLAQURLVEKXNMO\DELQVIKVHMIBRY LHW NDIHGU D 8# $IOUX
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M>D
<EBYGB? KBEHK: K A:D<:KDHC G: J:PBHG B IJH>MDLB<GHKLYV

Fmkebfh\ ; P* ko g ijhn_kikdgn_~ju |I_ogheh]bb ijhba\h”kI\kh\ijhe\rhd

gh\h”~kI\Z DhklzgzZckdbc Jhkm”ZjkI\_gguc mgb\_jkbl_I bf : ;Zclmjkugh\Zz

Dh[ ZkZjh\ L+@HWIhjzZzgl DhklZgZckdbc Jhkm~Zjkl\_gguc mgb\_jkbl_I bf : ;Z
kugh\z

K_e_mh\zZ EfZ]bklj DhklZzgZckdbc Jhkm~ZjkI\_gguc mgb\_jkbl_I bf : ;Zclmjk

>hjrhgdbgz KfZ]bklj DhklZzgZckdbc ]Jhkingguét mgb\_jkbl_I| bf : ;Zclmj
kugh\z

< klZlv_ijb\_~_gu j_amevlZlu eZ[hjZlhjguo bkke_"h\Zgbc gZ kh"_j Zgb_ |j
iblZzl_evguo \_s_kI\ \ kbehjlb]hlhle_ggh]lh k azZd\Zkdhc b [_«uwnkgd\gkdbglh
kbehk ijblhlhle_gguc k fhehqghdbkehc azZd\Zkdhc memigmdgh]itbsjhZjhdgh
kdhlZzm_ebqb\Z_Iky kh”_j Zgb_ \Z'guo ”"ey jhklZ b jZa\blby “b\hlguo fZdjh
we_f_glh\ 1Zdbo dzd f_~v ~_e_ah dZjhlbg fzZ]gbc fZjl]Zg_p dh[Zevl Z IZd _
h[f _ggZy wg_jlby kh”~_j°Zgb_ ;W< kmoh]h \_s kI\Z fhehqghc dbkehlu b ku
Hij_~_e_gh qlh ijb bkihevah\Zgbb kbehkzZ k fhehgghdbkehc azd\zZkdhc kn
bkke_~m_fuo “hcguo dhjh\ ih\ukbeky gZ ebljz fhehdzZz ke_"h\Zl_evgh m\_el
ijhA"mdlb\ghklv “b\hlguo

Dexq_\u_ keh\Z fhehqgghdbkeu_ [ZdI_jbb kbehk azd\Zkdb

,1)/8(1&( 21 6,/$*( :,76285'28%+ 352'8&7,9,7< 2) &2:6

% 0 OXVO:tBR¥WRU LQRDWDIEDIL 6WDWH 8QLYHUVLW\ QDPHG DIWHU $

7 = .REJKDVYBK'RWWXGHYWDQDL 6WDWH 8QLYHUVLW\ QDPHG DIWHU $
/' $ 6HOHXRDNWRBFLHQFH .RVWDQDL 6WDWH $NKPHW %DLWXUV\QRY 8
6 $ RUGRFRKONDMMPHWBFLHQFH .RVWDQDL 6WDWH $NKPHW %DLWXUV\QR

7TKH DUWLFOH SUHVHQWYV WKH UHVXOWY RI ODERUDWRU\ VWDCGER. HV F
SUHSDUKGVRKWGRXJK DQG ZLWKRXW OHDYHQ ,W LV IRXQG WKDW VLOD
GLIJHVWLRQ RI FDWWOH LQFUHDVHYV WKH FRQWHQW LPSRUWDQMMZRU WK
WUDFH HOHPHQWYV VXFK DV FRSSHU LURDQH\H RMREPHO WP DDQE VDLRF R PL,
HIFKDQJH HQHUJ\ FRQWHQW RI %(9 WKH GU\ PDWWHU ODFWLFQDFRG DQC
VLODJH ZLWK ODFWLF IHUPHQW GDLO\ PLON \LHOG RI GDLUKH®ZN WWHKG
LRUHDVHG PLON \LHOG RI DQLPDOV

.H\ZRUGV ODFWLF DFLG EDFWHULD VLODJH OHDYHQ

‘RUL UKU;:J KJE?FGI1KBUJE:J>U J:PBHGUG@$G?
&G1lF>1E1+BG1A?I$KGEJ1

Fikeefhl\ FxZ r¥~r: ;ZclHkugh\ Zlug®iZ'hklzgzc f_fe_d_Iled mgb\_jkbl_1e

Dh[Zkzjh\@ + *"hlhjZgl : ;Zclkugh\ Zlug®Z " hklZzgZc f_fe_d_Illed mgb\_j
kbl _1Ie

K_e_mh\Z Eh@Imru : ;Zclgkugh\ Zlug®Z hklzgzc f_fe_d_Illed mgb\_jkbl_1-

>hjrhgdbdZ: £ h@Imru : ;Zcikugh\ Zlug®iz"hklzgzc f _fe_d_Iled mgb\_j
kbl _1Ie

FzZ&xez"Z Zir@wkua Tg_ Zrutuf_g "Zcug¥e ke fr_]34] | jee kefre azZllzZj
©pzZfugZ a_jloZg@ea jll_me _j tip e je »pk_lse] g @rhe¥g kQr@e”u

Zrul@f_g "Zcug¥™e ke _f «j@jzZ fZerwZKhjulmug XZjlZz"u fZe Zj kei "Zfmu
‘reg fuk |_fejZjthibg fZ]Jgbc fujur dh[Ze®@lu kikdjh Tg_ fbdjhwe_f_gll_j
©pZfu khguf _ @I1Zj ZefZkm wg_jlbyk@tZMAO¥WO©azZllZ] K Qr@Qeu 1g_ rbde
de _qZld2edfete¥cZNu :@de¥Xg ]| jj& fhe KkKle Qr@e”u Zru®uf _g@he~ZgkZ
| timeesdled kZmufZmueZlug a_jll_e_leg kbij™u eblj Kle ©fZ"u khg2zg
fZerZjruK1 »gefreee]¥jRZ U

G_Jl-af¥frZj klle @r @e”u [Zdl_jbyeZj Zaulkje _f

AZd\zZkdiZ _~gZagzZgzyg”ey kbehkh[Zd jbc Ijb]hlhle _gguc k azZd\Zkdhc kbet
\Zgby aeZdh\uo b [h[h\uo [jZ\ #@jmdnmgmquib_~Z Iky "b\hlgufb b hdZaulZ | ihe
ij_"klZ\ey_I| kh[hc jZzafgh _ggmx qgbklimix Zgh_ \ebygb_ gZ bo ijh"mdl@ghklv
| jbZevgmx dmevimjm ihe_aguo fhehgghdbkeuo
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ljbf_g_gb_ azd\zZkdb ijb ijZz\bevghénkdg gguc kbehk y\ley Iky wdhkeh]bq_ kd
etkh\Zgbb mkbeb\Z_| fhehgghdbkeh_ I[yh™ g gb kh”_j bl dhgk_j\Zglh\ b ijh~md
ihrzZ\ey_| g_"_eZl_evgu_ fbdjh[bhehblbgj&xklitz*Z qlh g_ hljZz Z_lky g_]ZIlb\guf
ijhp_kku J[ezZ]lh~Zjy g_fm khdjZszZxlkpZahf_¢gl¥v [_ahiKKyg jZ[hlZxs_]h i_jkhgZeZz
iblZzl_evguo \_s_kI\ b h[_ki_gb\Z_lbyijimemdIib\ghklb “bVhidguo
g_gb_[he__ dZg_kl\_ggh]@ dhjfz
:glZlhgbklbgq_kdh_ \ha”_ckl\b_ fhehfgdh_jbZeu b f_lh"u
db&uo [Zdl_jbc gZ ]Jgbehklgmx fbdjhnehjdZzqg_ kI\_ h[t_dIZ"bkkgby [ue bk
h[mkeh\eb\Z_| emqr__ khojzZg_gb_ [_idéZalg\Ebehkijb]lhlh\e_gguc ljZ*bpbhgguf
kihkh[kI\m_Il khdjZs_gbx ihl_jv fkiha'thiffb kbehkb]hlh\e_gguc k fbdjh[bheh
\_s_kI\Z \ jZa b ih\ur_gbx _]JWZi _jlbg_kdhc azZzd\Zkdhc
jbfhklb gZ Ijb]hlh\e_gguc k aZzd\ZkdhdBkke_"h\Zgby kbehRkZjgZgkh iblz
klehk emqr_ ih_"~Z _1lky “b\hlgufbZbl httZeemguo \_s_kI\ ijh\h*bebkv kh]eébkgh f_Ih
iheh bl_evgh_ \ebygb_ gZ bo ijh*mdlibaghkjXZlhjghlh bkielZddy
> @ Ijbf_jgu_ ghjfu kdzZjfeb\Zgby kbehkZz
< hlebgb_ hl obfbg_kdbo dhgk_j\Zgtth\cglud dhjh\zZf khkl2\beb d] gz
ehkgu_ azd\zZkdb yl\eyxlky ihedBklvhNgmhdhjh\m \ kmldb
gufb ihkdhevdm ij_~klzZz\eyxl kh[hc ihe_agu_
nhjfu [ZdI_jbc b g_ kh”~_j"Zl lhdkbggud_lkmevliZlu bkke_"h\Zgbc
"mjgRogmsbo dhfihg_glHhkh” _j bl gb < IZ[ebp_ ijb\_~_gu j_amevlZlu bkke
[jZzlh\ '\ hlebqgb_ hl kbehkZzZ ijb]hlh\éhggtbhh kbehkZ]hlh\e_ggh]lh k azZd\Zkdhc |
obfbgq_kdbfb dhgk_j\ZglzZfb < j_amev[lzd_a@dhFtkdb

LZ[ebpZxJ_ameviZliu bkke_"h\Zgby

i lhdZaZl_eb K gZ [_a aZd\XKkdjZz™ k aZzd\Zkdhec
H[sZy \eZ

Kmoh_ \_s_

D AN

HIf_ggZy wgy j]fi>"
Kujhc ijhl_

I _j_\Zj Ijhl_bg ] d]
KujZzy de_lqg
Kujzy al
Kujhec °

TW< ]
DZevpbc ] d]
Nhknhj ] d]
DZjhlbg f] ]
iG

MdkmkgzZy d
FZkeygZy db
FhehggZy db
F_~v f] d]

@ e ah f] d]
Dh[zZevl f] d]
Gbd ev f] d]
Pbgd f] d]
FZ]gbc f] d]
FZjlzg_p f] d]
Ojhf f] d]

DzZd \b~rgh ba IZ[eblpahk ijb]lhlh]bb kh” _jZgby ;W< kmoh]h \ebgklI\Z fh
e guc k azd\zZzkdhc kms_kI\_gghkhhm ghc dbkehlu b kujhc de_lgZldb

ATjZgb_ \ g_f \Z guo “ey jhkl&Iby j >Ze__ gZfb [ueh ijh\_~ _gh bkke _~h\Zg
‘b\higuo fzdjh b fbdjhwe f_glh\ lzijhAmdIb\ghklb  ~hcguo dhjh\ \ aZ\bkbfh
f Av "_e_ah dzjhlbg fZ]gbc fZjlhl \b”"Z ~Z\Z_fh]h dhjfz 1Z[ebpZ

[Eevl ijhbahreh m\_ebqg_gb_ h[f_gghc wg_j
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LZ[ebpZ + J_ameviZlu bkke_"h\Zgby ijh"mdlb\ghklb dhjh\ ijb dhjfe_
h[uqguf kbehkhf b kbehkhf k fhehgghdbkehc azZzd\Zkdhc

... Kmlhgguc m~hc dhjh)
behkhf k azd\(Zkdhc
d]

Kmlhgguc m”~hc dhjh\u

<
. ijb
bAhTghthip Az gbib[uggh]h kbehkZ d}jife-9Pb K

ljh\_~_ggu_ Dbkke_"~h\Zgby ihdi:n_jf_glZpbb kbehkm_fhc fZkku \E h[jZah
kre_kl_ggmx wrb\ghklv kbehkzZ ijb] gb_f b gZdhie_gb_f bkdexgbl_evgh “b\hlq
e_ghlh k fbdjh[bheh]bg_kdhc azd\.©[ZeaZfZ?2 ~ey “hcghc dhfjfhabqghc dbk
djmgh]h jh]Zlh]lh kdhlZz Z bf_ggh ~iteHu DZd ba\_khghqggZy dbkebtZZev
dhjh\ Ba |Z[ebpu fh gh k~_eZlHV kguc km[kljzZzl ~ey fbdjhnehjuem”dh\
\msbc \u\h” qlh ijh~mdlib\ghklv “b\h hlebqguc bklhggbd ~hkimighc wg_j]bb
\ukbezZkv \ kj_~gdff fhehdzZ \ kmldb kbgl_az fbdjh[gh]lh [_edZ b e_Imgbo b
wlhfihl_jy kmobo \_s_kI\ kgbalhez dbkehl k ij_h[ez~rzgb_f \ kmff_ ijhibhgh\
Ilhrz dzd ijb _kl_kI\_gghf kbehkh\Zgdbkehlu FhehqggzZzy dbkigh\Ekoh”~gh_
khkz\eyxl g_ f_g__ glh gz ijhnbezdlbq_kdH_"kk\h ijhlb\ Zpb~haZz
r_ jm[pZljb wlhf ihl_jb wg_jlbb [jh ' _gby aZ

HI\_I h~rghagzZiplgl_evghklv kbe kgzl ~“jm]lbo _z \b~h\ iz2"Zx|l ~"h fbgbfZev
Z ke_"h\Zl_evgh b ijh*mdlb\ghkl'jzaf_jh\ ~_yl_evghklv | _jfhnbevghc fbdjl
fh gh m\_ebqgblv \ [hevr_c kl_i_gb anehu [ukljh ih~Z\ey_Iky Z jZa\bkih_ ]Jgbeh
0jy_gby b ih\ubygiblZl_evguo \_s_ghc b iZzlh]_gghc nehju g_ ijhbkoh”bl \hh[s
ijb az]lhlh\d_ kbehkh\zZgbb dhgz | GZdhg\plj_Ivbo kh\k_f g_ fgh]lb_ kh
gb_f fhehgghdbkeuo azd\zZkhd ;he_ \j f ggu_ wnn_dlb\gu_ azZd\Zkdb h[t_"bgyxX
khiZzgb_ ~he'gh g_ lhevdh fZdkbfZek\hzf khklZ\_ wnn_dlb\gu_ fbdjhhj]Zgbafu
gblv iblZl_evgu_\_s kI\Z \ ghjfizo_e.\ukhdmx n_jf _glZlb\gmx Zdlb\ghkbv Zfbeh
I_egh qlhfu \ _]h ijhp_kk_ ~hklmig p_exehaheblbg_kdh]h ki_dljZz p_ekl\by
|_zZ djZzofzZzez 2z JezZ\gh_ de_lgZl exelau ]_fbp_emaxe i_glhaZgZau ZfbeZau
\hajhkez B kzfh]ez\gh.ijbf_g_gb_ fhehqggh

Ilh "Zgguf IZ[ebpfudkfZevguc m” dbkeuo azZd\Zkhd \eby | kzZfuf [eZ]hijbyl¢
dhjh\u khklzZ\bee \ kmldb H[sbc h|h[jZzahf gZ ijh*mdIb\ghklv “hcguo dhjh\

m~hy dhjh\ \ ]jmii_ bkke_"m_fuo

azZf_lgh m\_ebqgdlekywgZgbvgh memqr Ebl_jzZImjZz

dZq_klI\h mikiyl\_IkI\_ggh b ijih\VgrhHlv 9D WRQGDUHY :LQQLQJ <D 6RN
“b\hlguo 6KHWVYVRY $Y $GYDQFHV ,Q 7THRKQRORJ

Baeh _ggh_ hagZqzZ_1 qlh ]JeZ\¢cWLQJ $QG 6WRHDBJH 2UDVVODQG
jhklz fhehgghc ijh~mdib\ghklb khkj_3S
h[ezZzklb fzZdkbfZevgh]lh ih\ur_gby i .DSHOLVW , +RZ 7R *HW 4XDOLW
ghkb h[tzfbkluo dhjfh\ \ ijhp_kkhdhhbo .DSHOLIWWULORY $ RIOP B Q G1 X MWD WHL
db b ojZzg_gby Z bf_ggh \ ijbf g gb3URGXFWLRQ 3
dbkeuo azZzd\Zkhd .DQDSO\RX (J ORGHUQ 7HFKQROF
SUHSDUDWLRQ$JULHXODMDAIDO 6FLHQFH
AZdexq_gb _ I1XPEHU3
<hi_j\uo fhehgghdbkeu_ azd\Zz 3V $YUDPHQMRH®FUDWLRQ 21 )H
dkbZzevgh bglb[bjmxI jhkl wibnblguc)RU (PHQUUIZHFKQRORJLHY 8UD]KD\
[h\ ~hfbgbjmxl \ kdhjhklb b bgl_g $YUDPHQNR 3V /RYIRYWRYOBONLR
jZa\blby gz~ ex[hc ~“jm]hc fbdjhnehj(QVLOBUB]KD\ 6]
kljh kgb Zxl dbkehlghklv kj_"~u “h mj 9 %RQGDUHY 6LODJH $QG +D\ODJ
fZevgh]lk Ihqdb aj_gby ghdhzojZg_g $QG &XW $QLPDO 5XVVI3D
fZkku XVKHQHURY % (W $0 )HHGLQJ
<h\lhjuo hI*_evgu_ azZd\Zkdb b 6LODJH )URP :D[\ ODL]H 'DLU\ $QG %
guo h[ezZz”Zx|l mgbdZevghc kihkh[ghk < 6
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9LFWRU\ $ ,QIOXHQFH 21 % 3V $YUDPHQNR H®MFUDWLRQ 21 )H
WLRQV 2Q $HURELF 6WDELOLW)\ 2)RWPHUJLQJ 7THFKQRORJLHV 8UD]KD\
) 6 $YUDPHQNR 3V /P 3RVWRYDORYD
9D %RQGDUHY ORGHUQ 7HF (QVLOBUHD]KD\ 6]
QLDO *UDVV 6LODJH 8VLQJ (Q]\PI 9 %RQGDUHY 6LODJH $QG +D\OD.
%RQGDUHY $GNU\IBD $QLVLPRY $QG &XW  $QLPDO 5XVVBD
WXUDO ([SHUBHWVY\SXVN . XVKHQHURY % (W $0O )HHGLQJ
1IDNODGRYD 7P ,PSURYLQJ 6LODJH JURP :D[\ ODL]H 'DLU\ $QG %}
QRRJ\ 6XERAXQOHHG LOWOQVNIK ) 6
3RSRY 9Y (W $0 (IIHFW 2] 9LFWRU\ $ ,QIOXHQFH 21 %DFW]I
7HPSHUDWXUH 'U\LQJ *UDQXODWUDWLRQV 2Q $HURELF 6WDELOLW\ 21 6
2Q 1XWULWLRQDO )YHRIPG 5BBGKOF ) 6
*UDVVODQG ,VVXH 3 9D %RQGDUHY ORGHUQ 7HFKQRO
*L )HV\XQ 3H .O\DVKNR &KHQLDO *UDVV 6LODJH 8VLQJ (Q]J\PH 3U}
YWLRIQ)BHG &KHPLVWU\ ,Q $JU %RQGDUHY I1$6NW\$PDSQLVLPRY $JUI
, 6 WXUDO ([SHWBWEHWVY\SXVN
90 90DGLRDXRWQNR 3D &k 1IDNODGRYD 7P ,PSURYLQJ /RJJL
SUHYIDWLRQ 21 $@HBDO +XVEDQGUQRRJI\ 6 XFGWBIG 0 9QLLWHBVNK
¢ 6 3RSRY 9Y (W $0 (IIHFWLIK:LOWI
XFKL® + ,QIOXHQFH 26L&RF7HPSHUDWXUH 'U\LQJ *UDQXODWLRQ
JLFDO $QG &KHPLFDO ODNH 3UHS2Q 1XWULWLRQDO)URPG5HWGG&ORYHU
4XDNM\ $QG 3URGXFWLYLW\ 21 &RZ*UDVVODQG,VVXH 3

5\ELQ 7Q .RPLVVDURY +XVEDQ *L JHVAXZH .O\DVKNR &KHMHUFDO 3!
& YDWLRQ 21 KHBLVWU\ ,Q $JULFXOWXU
< 6

5()(5(1&(6 90 90DGLPLURY 1DXPHQNR 3D

9D %RQGDUHY :LQQLQJ <D 3UWHMDWLRQ 21 JHHG  $QLPDO +XVEDQ
BKHYRWY $Y $GYDQFHV ,Q 7HFKQR< 6

WLQJ $QG 6WRUDJH 21 )HHG «<* Ul XFKL® + ,QIOXHQFH 21 &RPSOH]
3S JLFDO $QG &KHPLFDO PRPOWH @ UWH®DUBW
.DSHOLVW , +RZ 7R *HW 4X4XDLW\ $UREGBFWLYLW\ 21 &RZVIL 1Q .X
.DSHOLVW *DYULORY $QLPDO 5\ELQ 7Q .RPLVVDURY +XVEDQGU\
SURGXFWLRQ 3 &

.DQDSO\RX (J ORGHUQ 7HFKQRORJ\ )HHG
BUHSDUDWLRQ$JIUEFHUDWEUDO 6FLHQFH

1XPEHU 3
K\_~_gb_ h[ zZ\lhjZo

Fmkebfh\Zdul'Zg Fmkebfh\bgko g ijhn_kkbhklZzgZckdbc Jhkm~ZjkI\_gguc
mgb\_jkblblf : ;Zclmjgb\zZ] Dhklzghe ;Zcfz]zf[_IMNZ |_e

Dh[ ZkZjh\ Lme_]_g @mfzZrd lghitbj@d gIDhklZgZckdbc Jhkm~Zjkl\_gguc mghb\
kbl_I bf : ;ZclmjkughNDhklZgZme Lheklh]lh 4\ I_e HPDLO
W MJRMD WX

K_emh\zZ Eyaazl :fzZg]l_ev”b_iNgZh"Z\ZIl_ev DhklZzgZckdbc ]Jhkm~ZjkI\_gg
ngb\_jkbl_I bf : ;Zclmjkugh\Zz ] Dmdzd@dzZzbj[_dh\zx | _e H

PDLO\D]IWMOHXRYD#PDLO UX

>hjrhgdbgz K\_lezgz :gZlhevij\g&Z”*"z\zZl_ev DhklZgZckiddkm”Zjkl\_gguc
ngb\_jkbl_I bf : ;Zclmjkudh\RhklZgdate Mjbpdh]h |_e HPDLO
VYHWD N] #PDLO UX

OXVOLPFEOWLW]KDQ OX¥GOCRFRMUOWKPLEWDWH 8QLYHUVLW\ QDPHG DIWHU
.RVWDQD%PBLWDIDPEHWERSMWD WHO
.RE]JKDVVDURY 7XOHJHQ 6KZRDVKWNXERRWDIBRDOLWH 8QLYHUVLW\ QDPHC

%DLWXUNRODWDY QDY RFQWWR\SW WHO HPDLON]JW#PDLO UX
6HOHXRYODW $PDQJHI®WROGPLHQFH .RVWDQDL 6WDWH $NKPHW %DL
.RVWDRQDMD LUEHNRYD DSW WHIOPDLO\D]IWMOHXRYD#PDLO UX

'RUGRFKNLQD 6YHWOD& DDV WRWROALIHYOD QDRVWWDWH $NKPHW %DL
8QLYHUVLW\ FLRSAN VMY DL De&wW HPDLWOYHWD N] #PDLO UX
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Fikeefh\ @l1°Zg Fkeefeu + Zmue rZjmZr¥euwdeufrZjugu ~hdlhju :
;Zclgkugh\ Zlug®wz ' hklzgzc f_fe_d_Illed mgb\_jKbkl@cOku ;Zcfz]zZf[_Ilk\
ke c I_e

Dh["ZkZjh\ Lme_] g @tefzed”lgdlhjZgl: ;Zckkugh\ Zlug®Z "hklZgZc
f fe_d_Illed mgb\_jkblhlklZgZ©ku Lheklh&s ¢ il_j 1_e H
PDLAN]JW#PDLO UX

K_e_mh\Raazl :fZg]l_e@au + hQimru : ;ZcHkugh\ Zlug®zZz “"hklzZgZzc
f fe_d_Illed mgb\_jkblhlkelZgZz® Zbj[_dh\ ko c H_j l_e
HPDLO\D]IWMOHXRYD#PDLO UX

>hj*hqgdbgZX_|€ZgzZ :gZlheb_\4ghQiImru : ;ZcHkugh\ Zlug®zZz "hklzgzc
f fe_d_Illed mgb\_jkblhlllZgZ® Mjbpdbdked ¢ itl_j 1_e HPDLO

VYHWD N] #PDLO UX

M>D
HKH;?GGHKLB DHGKLJMDPBB RG?D: WDKLJM>?J:
DzZ["mr_\Z : KZ]bklj ko g ij_ih~rz\zZl_ev DhklzZzgZckdbc Jhkm~”ZjkI\_gguc |
kbl_| bf_gb : ;Zclmjkugh\Zz
Dz["mr_\ > HfzZ]bkljzgl DhklZgzZckdbc ]Jhkm~ZjklI\_gguc mgb\_jkbl_1| bf_

;Zclmkugh\z

< gZmqghc klzZlv_ ijb\_~_g h[ahj dhgkljmdpbc rg_dZ evdddjnmkgjit\guwuy\
iZjzf_lju \ebyxsb_ gZ jZ[hIlm rg_dZ wkljm~_jz

H[{hkgh\zZggh gZ gq_f hkgh\u\Z_Iky ijbgpbi ~_ckl\by \jZsZxs_]hky \bglz 1Ij_"’
dbg_fzZlbg_kdb_ ko_fu jZ[hlu \bglh\h]h dhg\_c_jZz 1Ijb\_~_gh hibkZgb_ ba]lhlh\e
rg_dZ b _]h khklkZzZygkl_c

lj_~klZ\e_gu jZaebqgu_ \b”u hkgh\gh]l]h we f gl& \WAlkIpsdckdy \bgl
lIzdb_ dzd kiehrghc rg_d e_glhgguc rg_d e_glhqguc [_a hk_\hc rg_d eh
ki_pbZevguc rg_d “habjmxsbc \bglh\hc rg_d rg_d “ey ih"Zgb “b~dbo fZl_jbZ
ijb\_~_gh hibkZgb_ dZ ~h]h ba gbo b ij_"klZ\e_gZ ko_fZz

Dexg_\u_ keh\zZz wdkljm”_j dhgkljmdpby rg_dZ \bglh\hc dhg\_c_j wdkljm~

)($785(6 2) (;758'(5 6&5(:

.DEGXVKHYPO®P BWWHDFKHU .RVWDQDL 6WDWH 8QLYHUVLW\ $ %DLWXU
.DEGXVKHY¥*8QGHUJUD.RXWDIYDL 6 WDWH 8QLYHUVLW\ $ %DLWXUV\QRY

,Q WKH VFLHQWLILF DUWLFOH LV DQ RYHUYLHZ RI WKH H[WIHFAHU VF
WKH RSHUDWLRQ RI WKH VFUHZ HIWUXGHU

7TKHUH DUH MXVWLILHG WKH SUHZA RISHWH WL RK H/ KIRWDWUGRINLR HP DW
VFUHZ FRQYH\RU ZRUN 7KH GHVFULSWLRQ RI WKH VFUHZ ERG\ FRQVWU X|

7TKHUH DUH SUHVHQWHG YDULRXV W\SHV RI BIRWDBUN OHRHIQ@W W XREIK W
FROWLQXRXV W FVHUOHEULBEHEERERQ VFUHZ ZLWKRXW D[LDO EODGH VFUHZ V
IRU IHHGLQJ OLTXLG PDWHULDOV DV ZHOO DV D GHVFULSWLRQ DQG GLD.

.H\ZRUGV H[WUXGHU VFUHZ GHVLJQ ULEERQ VFUHZ WKH H[WUXVLRC

WDKLIM>?J:L:KLU URL1 JUEUF>U G?=1A>?J1

DzZ["mr_\zZ : KZ]bklj ®&lImru : ;Zclgkugh\ Zlug®zZ "hklzgzc f_fe_d_IILd
mgb\_jkbl_IL

Dz["mr_\ > H fzZ]bkljzgl : ;Zclgkugh\ Zlug®wZ "hklzZgzc f_fe_dludll
mgb\_jkblILI

aueufb f&Zez~Z wdkljmaZlZkourle - Oneufrudg_tae d_elejee]_g Wdkljm~"_j
[HZ1Zkadurls - "HukugZk_j _I_leg g_Jea]e iZjZf_lje@¥ &g

:cgZefZeu \bgdletfuk ekl _fj_d_lekbiZllZeZg <bglled dhg\-c ffukugu
dbg_fZlbdZe kte[Zku tkugu¥ g HZIZk*urle- @ &@ku Tg_ ChkZ@a [»er_dl_j-g
NZcug”™Zm kbizllZzfZzku d_elejee]_g
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wWdkljm~™ _-jQe_]ea]e we_f_glt ljepe_jo [_jee]tukZeu ZcgZefZeu \bgl khguf_g
€l1zZj 1HdZk [HZIZkvuur e_glZeutglZkdur »kkea e_glZeiZIZkur CZeBu
[HZ1Zkuur ZjgZcufglZkour ~habje_clbg \bgHZIZkour kKcu©fZl_jbzZe™Zjru
[_j_leg HZzlzkvur khguf_@I1Zj hezZjruy &ckukugzZz kbizllzfz [_j=ef{iZekju
djk_lee]_g

G _Jeafl¥frZj wdkljm”™ fZ[zkdurle - ©zeufu \bglle dhg\_c¢c_j wdkljm~ZI

ljbgpbi ~_ckl\by rg_dh\ hkgh\u\eb\lkyl ijhmrbgu belhefu "ey kljhih\db
gZ bkélwah\Zgbb \jZsZxs Jh&hZ \ kib b dj _ie_ glhay® eby
jZevgZy qzZklv dhkiph[gz i_j_f_sZlv AZ]ljmadZ b \u]jmadz fzZl_jbzZzeZ hkms
fZl_jbzZe jZkiheh _gguc \ ihehklyoey Ikymqg_j_a khhI\_IlklI\mxsb_ iZljm[db dh
dhijmkhf b \bglh\uf i_jhf rg_dZ LzZdZg_lkldgh dhlhjuo hij_~_ey_Ilky hkh[_gghkly
efibg_kdzZy ko_fz h[ez~Z_1 dhfizdlgidkivexmdlZpbb Ih™ aZ]ljmahqguf iZIjm[dh1
bf__|I \ukhdbc dhwnnbpb_glhf iheklaghhe® oy bgki_dpbhgguc exd "ey hqgbkldb r
\by gqlh ~_eZ_1 rg_db wdhghfbgguwf hijpgmkhj_ D Ihjpm iZjphgjdDh neZg_p
gb_f 1ljhklZy dhgkljmdpby iha\hey | gahfba\*bfuc ~ey “zkldh]h kh_"~bg_gby rg_
\ZIv ki_pbZebabjh\Zggu_ fh”_eb rg_aal\hjzdp b ~jm]bfb we_f_glzZfb ljZzgkihjlgl
ex[uo ijhba\h~klI\_gguo mkeh\bc b fZIlphZehey ih"Zgb \hehdgbkluo b fZehih"\b"

Kms_klI\mxl ~\_ dbg_fzZlbg_kdb_fZkojbfAleh\ azZ]jmahggmx ]Jhjeh\led¢pm ba]hl
jZ[hlu \bglh\h]h dhg\_c_jzZz tydmszy\zxl \ \b”_ [mgd_jZ \ dhlhjmx mklZgZ\eb

ijb\h~ jZkiheh' g kh klhjhgu jZza]jmadbjhbblhev b B&bgbd gZebqgby ijhAmdlZ

dZxszZy dh]™¥jZs_gb_ i_j_"~Zzlky rg_dm kMHkgh\guf we_f_glhf ex[h]h \bglh\h]h
klhjhgu aZ]jmahqghc ]hjeh\bgu DZ @&BEg\ ko jiZZ y\ey_Ilky ih~Zxsbc \bgl rg_d \
bf__ | k\hb kemqgZzZb ijbf_g_gbyl_lew ddZigbbkiheg_gb_ ih"Zxs_]h \bgllZzeY agzZqghb

ghc kl_i_gb hij_~_ey_Ilky nbabq_kdbithd\tké¢kl_gb az\bkbl hl nbabg_kdbo k\t
\Zfb fZIl_jbzZez \b"hf bkilhdlwawgilz h~"XZ_fh]lh fZl_jb2eXk @
\hafh ghklvixogbq_kdh]h h[kem b\Zgby ijKiehrghc \bgl khklhbl ba Ikm]
\h*Z> k @ ijb\Zj_gguf ih kibjzeb i_jhf djhfdzZ dhlhjh]
Dhjimk rg_dZ h[uqgh khklIhbdvbah[hZam_| g_[hevrhc aZahj k \gmlj_gg_c kI
guo k_dpbc kh_"bgzgguo f_""m kh[hkhjimekZflbg_dZ <bgl ih”\_j]lZx|l h[yaZl_ev
M [hevrbgkI\Z rg_dh\ hg bf__I nhjfm[Ze&€lggbdjh\d_ qlh[u ba[_"Zlv g_"_eZl_ev
jZ 9gZ lhjpZo dhlhjhlh jZkiheh _gu\lmigZgpa b rmfh\ ijb jZ[hlI_ RZ] \bglh\hc
"eykh_"bg_gbgpbc f_""m kh[hc beb eblgZb kibjZevgh]lh rg_dBEyg_ghkh _]h
ghdb Ihjp_\uo kl_ghd k miehlgbl_evglugbh b ahg_ aZ]jmadb rz] \uihegyxl [}
ih~rrbigbdh\ufb maezZfb Dhjimk balhlZlebbhZxlg_f \ hkgh\ghc ljZgkihjlghc ahg_
ba m]e_jh”bkluo b g _j Z\ _xsbo klZe ehrghzx gg_dh\uc \bgl bkihevam _Ilky "~ey Ij.
jmg_c ih\_joghklb dhjimkzZ rg_dzZ ihmKkgg¥xdb fZI_jbZeh\ h[eZ”"Zxsbo \ukhdh
ih*\b ghklvx

P

- - — | i -
| A T % g

\J

Jbkmghd Kiehrghc rg_d

E_glhqguc \bgl Kkihibld Ijm[u gZ dh Ney ih~"Zqgqb dmkdh\l\uo fZl_jbZeh\ [Z
Ilhjhec qg_j_a ijhf_"mlhqggu_ jz[j4h kfdgba\_kligyd b ]JjZ\bc
\ZgZ rbjhdzZy e _glzZz Ih~"Zxsbc \bgl IZdh]h b¥ey [ukljuo “habjmxsbo dhg\_c_jh\
iheg_gby bkihevam_lky dhjz 1j_[m_Iky ohjhr__ bale_ gk g@_
Ney ih~Zgb \yadbo ]mkluo ihjhrdh\ beb
k\vamsbo fZl_jbZeh\ dhlhju_ fh]ml ijbeb
iZlv d \bglm gZ kh_"bg_gbb k \Zehf
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JbkmghdE_glhgguc rg_d

MklZgZ\eb\Zy gZ \Zem e _glhqgghZlagihghdguo \yadbo beb rimgguo ijh mi
Aimlmx e_glm f_gvr_]lh ~bzf_Ijz BDBf_xsgix fhlml bf_Iv dj_ie_gby k h[hbo dhgph)
k hljbpzZl_evghc lylhc fh gh inaengdbHvk h~rghc klhjhgu ijj_wlhfjz
kf_rb\zZxsbc rg_d e_glhgghlh \bglz [m~_1 kdhevablv ih

E_glhqgu_ \bglu [_a p_gljZevgdhkjirnkld \bglh\h]lh dhg\_c_jZ
bkihevamxlky ”"ey |IjZgkihjlbjh\db keh guo

Jbkmghd E_glhgguc [_ahk_\hc rg_d
Ehizklgu_ \bglu bkihevamxlky gZjhgtmi@o QZklh rg_db 1Zdhc nhjfambkihev
dhlhju_ ihfbfh 1ljzZgkihjlbjh\Zgby ~kéKgurey kha~Zgby fgh]lh\Zevguo ljZgkihjli
hkms_kl\eylv ij_"\Zjbl_evgh_ i_j_f_rkbkgbt k @
=) P A"

Aug U U\

JbkmghdEhizZzklghc rg_d

>ey fZl_jbZeh\ bf_xsbo iehomx iad\Elvky ih”"Zxsb_ \bglu kh ki_pbZevg
ghklv b \ukhdmx kez b\Z_fhklvhdk]mnhbfihc i_jZ

R s
«-.:‘. ‘I:L“' ;

JbkmghdKi_pbZevguc rg_d

i

>ey ljzZgkihjlbjh\db fZl_jbZeh\ yipeyZ lky keh ghklv \ “hklb _gbbalkhggh]h *
NZxbo \ukhdhc Z[jZzab\ghklvx djhfdiphVgglisyn \ualZggZy \heghh[jZaghklvx ih”
\hlh i_jZ mijhggyxl ihkj_~kI\hf gzZgfzk_phAezZ >ey ih\ur_gby jZ\ghf_jghklb if
ki_pbzZevgh]h baghkhklhcdh]lh ihdjulbyZgb ijh*"mdlZz gZ jZaljmahqghf dhgp_ r

<bglh\u_ dhg\_c_ju qzZklh bkihem&mmadddy\zx| ki_pbZevgh_ ijbkihkk[e_gb_
Ney hltzfghTMhabjh\Zgby kuimqgbbzfzZI"habjmxsbc \bgl dhlhjuc bf__1| fgh]J]haZoh?
eh\ Hkgh\ghc ijh[e_fhc IZdhEZphbdki&nbiZev k fZeuf rZ]hf
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Jbkmghd>habjmxsbc \bgl rg_dZz

ljb jZ[hl_ k “b~r"dbfb beb \ukhdhihgd_d_ >ey kgb _gby wlh]h wnn_dlZ bkihe\
gufb ijh*mdlzfb Z 1Zd _ ijb bkiheviahYhgbdvgh_ ijbkihkh[e_gb_ dhlhjh_ dj_il
rg_dh\ bf xsbo gZdehg gmkhujjimadgzZ \Zem rg_dh\h]h dhg\_c¢c_jZ \ dhgp_ \bgl
gZklh gzZ[ex”"Z_Iky wnn_dl kbnhgbjhiZgby_ jlH \uoh”~gufmZdhf
_klv bkl_g_gb_ ijh"mdlZ ijb hklZgh\e_gghf

JbkmghdRg_d ~ey ih~"Zgb "b~rdbo fZl_jbZeh\

>ey h[_ki_qg_gby ]J]_jf_Ibgghklb rightiddbz \ ih~"rbigbdh\u_ maeu \Ze ih~"Zxs
ij_"hI\jZs _gby ihiz~"Zgby qZklbp ih"2Wglh]ibf_ | gZ~z'gu_ miemgkgby@

S &=F mm

JbkmghdMijhggbg i_jZ rg_dZz

K p_evx kgb  _gby \_jhylghklb \uoh”Z bmjma”_ \ B WOL_hjby rg_dh\uo mk
kljhy ih~Arbigbdh\ ijb dZlZkljhnbg_kighékb\&@ Ba~ZI_¥wkE_gbgljZ*"kdh]h mgb\_j
ghk_ miehlg_gbc ih~rbigbdh\ut_bvmikHdldB
guc maeu j_Zebah\Zgu \ jZaebgguo dhjimkZo 5HIHUHQFHYV
Miehlg _gby \ZeZzZ bf_ x| \hafh ghklv jmgghc BROLV&EEN.RURWBRY=XENRYD
]Jmbjh\db hgb ba]\dghNepbk ig \fZlb 70 3URHNWL UHRW DR GHWPW U DHBO HL

q_kdhc kbkl_fhc ijh m\db (NDWHUHEXUJ
*UX]GHY , GU7HRUNKQH N RYWK
Ebl_jZImjz URLVWSYDWHOMWYORUDGVNRJIR \QLYHUVL
lhebsmd < X Dhjhldh\ < = QBYMGZ

L F Iljh_dlbjh\Zzgb_ wdkljm”~_jh\ ~ey hljZke_c
'ID ?dZl_jbg[mj]

K\_~_gbly[ Z\lhjZo
DZ[*mr_\Z :evfbjZ K_jbdiZZ)gklj k o gZmd ij ih"ZDEkIZgZckdbc Eikm

klI\_gguc mgb\_jkbl_|I bf _gb : ;Zclmjku®h\kdzgzc[Zy ) H
PDLO # P D IUX
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DZ["mr_\ >bZk HjzZe[ zdflz\llbkljZzgl DhkkEgZckdbc ]Jhkm~ZjkI\_gguc mgb\_jkbl_

bf_gb : ;Zclmjkuglh\BhklZgZgZy HP D IGQ BNA#W D UK

.DEGXVKHYD $OPLUD 5P\ IDHY.QGRPMWIQRMAD FKHU . RVWDQDL 6WDWH
$ %DLWXURVQRDSEDO\D SRQH HDLO #PDLO UX

.DEGXVKHY 'LDV 2UDO0EEGENRYLERYXWWRADL 6WDWH 8QLYHURVYWD®DADLVW
$ED\D HPDLO GLDVBNVW#PDLO UX

DzZ["mr_\Zefbjz K_jed@au fZ]bklj Zz¥ ®uimru : ;Zclgkugh\ ldg”"2u
“hklzgzc f_fe_d_IILd mgb\_jkthklZgZzc® :[Zc d»r I_e H
PDLO P B IUX

DzZ["mr_\>bzZk Hjze[_s®u + fZ]bkljzZgl : ;Zcldkugh\ Zlug"® “"hklzZgzc
f_fe_d_llldmgb\_jkbILI"hklZgZz®© :[Zc ¢r I_e HP D L&L BNA#W D IUX
M>D

F?LH>BD: BG@?G?JGH=H J:KQ?L: H>GHRG?DH<H=H WDKLJM

DzZ["mr_\Z : KZ]bklj ko g ij_ih~rz\zZl_ev DhklzZzgZckdbc Jhkm7Agbjklj_gguc |
kbl_| bf_gb : ;Zclmjkugh\Zz

Dz["mr_\ >fZ]bkljZzgl DhklZgZckdbcjkhkmgfdzc In\g jkbl_| bf_gb : ;Zclmj
kugh\z

< klZlv_ ij_"klZ\e_gu bkke_"h\Zgby gZmaqlghtk]jZjblwgZ f_Ih"bdZ bg _g_j
ghlh jZzkg_l1Z h~rghrg_dh\h]h wdkljm”_jZ H[hagZqg_gu dfigkljmdjbdbiglhu wdkl
jim~r_jdZjzdl_jbamxsb_ _]h jZ[hImdZlZdbdbbZzf_Ij rg_dZ rZ] gZj_adb W Jem[bgZ
]Jem[bgZ \bglh\h]h dZgZeZ rg_dh\ rbjbgZ ]j_[gy \bldZ rg_dZ qzZklhlgz\jZs_gby
lu fhsghklb gZ ijb\h” wdkljm”_jZ 1I1hdZazg jzkq_Il hkgh\guo izZjzZjfmMNhj\Zrg_dZ wdk

JZkdjulZ kmlv dz'Bh]hzjzf_Ijh\ b \ebygb_ bo gZ jZ[him wdidkighkh gz
ih\ur_gb_ ijhba\h~bl_evghklb

Dexg_\u_ keh\Z h~ghrg_dh\uc wdkljm”~_j rg_d wdkljmaby izZjzZf_lju rg_dZz

7+( (1*%,1((5,1* &$/&8/$7,21 2) 6,1*/( 6&5(: (;758'(5

.DEGXVKHYPPH P BWWHDB KRVWDEQ\DDWH 8QLYHUVLW\ $ %DLWXUV\I\QRY
.DEGXVKH¥“*¥XQGHUJUD RVDNWBNYDWH 8QLYHUVLW\ $ %DLWXUV\QRY

7KH DUWLFOH SUHVHQWYV WKH VWXG\ RI VFLHQWLILF ZRUN JOKH WHF
VFUHZ H[WUXGHU 7KHUH/WWUXFWBG®IOG BRQDPHWHUV ZKLFK LV FKDUDF
HIWUXGHU VXFK DV WKH GLDPHWHU RI WKH VFUHZ WKH FXWRKIDQIQWWHS
VFUHZ VSLUDO ULGJH ZLGWK RI WKH VFUHZ WKH NVGUHZWWBXGEIKEBU W WH VI
FDOFXODWLRQ RI EDVLF SDUDPHWHUV RI WKH HIWUXGHU VFUHZ

7KH HVVHQFH RI HDFK SDUDPHWHU DQG WKHLU LQIOXHQFH RQ WKH
LQFUHDVH SURGXFWLYLW\

.H\ZRUGV VEQHZHH[WUXGHU VFUHZHMMUM RILR/FUSEZU

;13 J:L:KLUURL1WDKLIM>?JBGE@?G?JE1D ?K?332GKIL?F?K1

DzZ["mr_\Z : ®KZ]bklj ®&@lImru : ;Zcldkugh\ Zlug®zZ ' hkzgzc f_fe_d_IllLd mghb
\_jkbl_IL
Dz["mr_\ >#HZ]bkljzgl: ;Zclffkugh\Zlug”® "hklzZgzt_fe_d_IlIld mgb\_jkb

I_I'L

Fz&xez"dieufb Huklu- a_jll_me_js [_jee]l_g4zZljizkur wdkljmdl_jNeg _
g_jeed _k-[+fyekl f_ kstkugu¥g Wdkljm2_ jukug kbiZllZclugdjfueufruo =
j_"bfred iZjzZf_lje_j®ZIZkour ~"bZf_lje d_@mZfu WjZfl_j_-"e]e KfZlIZkodr
\bglled dZeugul_j_-"e]e gjZIZkour hjzZf 1Zj&ugu _ge* fHZIZkdur ZcgZem “beee]e

wdkljm?™ -j~e | ]Jege @Zllue®WruMigu [_el*e_gl_g WdkIHZAZK jurle - g _Jeal-
iZjZf _lje _jegek [k _lee]_g

) 1ZjZf_lje_jrefige Ig_ heZjtwdkljm” - jAetfukud 1k _jewngefreeedls Zjllujm
1k _je Zreg
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G _Jeal¥frZj [+ fZ1Zkour wdkljm~_jHZIzkoar wdkljmabyZIZkour
iZjzZf _1je

< dZq_KkI\_ bkoh~ghl]h izjzf_ljz ~éyjaddebrdhf \ukhdbf 1Zd dZd rg_db k [he
g_lzZ az~zZ_Iky ~“bzf_Ij rg_dz ' ?kebrizghg b dhevrhc Jem[bghc hg_gv gm\kI\bl_e
"Zg Ih _]Jh fh gh \aylv badhcogBhZzk d baf_doxg”Z\e_gby |_fi_jZImju b \yadhkl
jbHbdbij "\Zjbl _evgh \u[jZgghc | _ogligh]jbzZez G2Z ijzdlbd_ rZ] \bglh\hc gZj_a
g_kdhc ebgbb “ey ijhba\h”kI\Z baregbfyZribegbih i_j_jzZ[hld_ iezZklfZkk j_dhf_¢
hjb_lpjh\hggh jZzkkgblzZlv ih khhilghr *gbxlky ijbgbfZIlv ihklhygguf ih "ebg_ rg_d:
ff > k @

W '
4 '
H[uggh rZzZ] ijbgbfz_Ilky jzZ\guf ~bZz
1"_ 4% h[t_fgzZy ijhba\h”*bl_evghftkINm rg_dlz _ W " gqlh khhI\_IkI\m_1 m]
ff k ihrt_fZ \bglh\h]lh dZgzez f < wlhf ker

lhemq_ggh_ _a@dZq”bzf_I1jZz rg_dzhihdki_gb\Z_Iky g_ lhevdh ~hklZlhggh ohj
jméyxI*h [eb Zcr_[lhevr_]h gbkeZ ba kikdggb_ fZrbgu fZI_jbZehf gh b kms_KkI\_¢
NZjlghlhyrz~bzf_Iljhvyg_dhYey dhgdj_ImijhsZ_Iky | _ogheh]lby ba]lhlh\e_gby rg dz
ghlh \b~Z ihebf_jghlh fZl_jbZeZz >ey h[_ki_q_gby \ukhdbo kl_i_g_c k*Z
ljhba\h~bl_evghklv wdkljmk*_jz ffzZzl_jbzZez fhlml ijbf_gylvky rg fdg k i_j_
guf ih "ebg_ rzZ]hf gZj_adb

| ¢ VUK KVLRD A MUI J dhf_g~Zpbb ih \u[hjm ]Jem[bgu \bg_l
vV D \hlh dZgzZez \ azZ\bkbfhklb hl k\hckI\ i_j
[ZIWZ_fh]lh kujvy k\h~ylky \ dZ ékf hl
1~ ~bzf ljrg_dz f ghf kemqgqzZ_ d gm\klI\bl_evghklb fZl_jbzZeZz
K+]lem[RggZj adb rg_dz f j_li_m > k @
EtrbjbgZ \bldZ rg_dz f =em[bgZ \bglh\h]h dZgZeZ rg_dh\ K

. +mlhe f_"m gZijZ\e_gb_f ~\bi_jgh%[hldb iezZklbg_kdbo fzZkk ijbgbfzZ_
fZl_jbZez b jz[hg_c [hdh\hc ih\_jodghxkhex

\bglh\h]h dzgzez 1]jz~ \'ahg_ iblZgby aZ]jmadb
I tiehlghklv kf_kb d] f
% + dhwnnbpb_gl azZiheg_gby f_“\bldh K « '

\hlh ijhkljZzgkI\Z rg_dZ \'ahg_ "habjh\Zgby
?keb m\_dbqglem[bgm gZj adiK rg_dzZ

lh wlh ijb\_~ 1 d ih\ur_gbx ijhbeaAh”b p- Wor-lo n)

ghklb deljm’\ iZ gh Ijb wlhf \hajzkl_I hK \ '

jZzlguc ihlhd kf_kb b m\_ebqgblky __ ~Z\e_gb_

lhwihfm jZaf_j Jem[bgu dZgzZ\dbgbg_dZ h]{Z kl_i_gv k Zlby fZILjbjbegdfzZx]
q_g b\ dhgkljmdpbyo wdkljm~ _jh\ ijdyblfZ elky_\

ij_"eZo « \ ahg_ ieZklbdZpbb k Zlby
Ilhke_ \u[hjZz ’\be_IJZ b highr_gby /"

ijbklmizx!l d hij_~_e_gbx hklzetgluo izjz hi hl—h3 o

jh\ K L

RZ] gzZj_adb W b Jem[bgZ kh\bldZ K km
\_gguf h[jzahf \ebyx| gZ ijhbaghkbd_ev [/ [ %/,
rg_dh\hc fZrbgu RZ] \bldZz \ ahg_ aZ]jmadb
\ hkghhg aZz\bkbl hl dhwnnbpb_glZ Ij _gbylfz &£"ebgZ rg_dzZ kf
| jbZeZ hrg_d b kl _gdb fZl _jb2éggh]lh pb t"ebgZ rg_dZ ~h ahgu k Zlby kf
iZ b hl \b~rZ az]jm>Z _fhlh fZI| _jedez ]jZgm"ebgZ gZihjghc gZkdd kf
ihjhrhd >ey b”_Zevgh]h rg_dguliilbfzev
m]lehf gZdehgZ gZj_adb [ue [u mlhe f k@&hI\ |« /
kkmxsbc rZlm&'

< N _ckbl _evghklb agZq_gbypbhwnnbljb \u[hj_ Ihesbgu \bldZ H rbjbgu
~dZ lj_gby fZl_jbzZez h rg_d gZoh~ylkyl[9Yj g_h[oh”bfh mgblu\Zlv qlh m\_ebq
N eZo AgZq_gb_ dhwnnbpb lfgshguyppldZ ijb\h"bl d ih\ur_gbx jZkoh"
khhi\_IklI\m_| m]em gZdehgZ gzjffa%gahkvldo dZ mf_gvr_dibh[iZzah\Zgbx agZ
f I rZ]lm ' < [hevrbgkl\_ kem@_avgklh ihlmizgdb q_j_a azahj f_""m
ahgu aZ]jmadb j_dhf_g~m_Iky Zjbybfr@mli_gg_c ih\_joghklvx fZI_jbZeghlh pb
Ah NZ b gZjm ghc ih\_joghklvx \bbdB rg_dZ

>ey ahgu “habjh\Zgby hilbfzgvg@mylj_[gy \bbdAdZ j_dhf_g~m_Ilky ijbgbfZlv
_lky mlhe gZdehgZ gzZj_adb f qlh KEhRGVOKkI\m |
rZlm gZj_adb " h~rgzZdh wlh agZq_gb_  yley «
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F_gvrb_ agZq_gby ijbgbfZxlky "ey "b&Zkj_~gyy kdhjhklv bkl_q_gby fZl_jbZ:
f ljh\ rg_4d [he ff [hevwby ba nbev_ju f k
ff

JZ~"bZevguc aZahj f_"~m \gmlj_gg_cJZkoh”glgZihjgZy ozZjzdl_jbklbdZ nhj
\_jaghklvkZl_jbZevgiplhebg”jZ b gZhm " fmx_c qZklb Jheh\db fzZfljkpuhij_ " _
ih\_joghklwbldzZ rg_¢dzdhf_g~m_iky ey lky
ghbzlv D,

4 q T
P

/ ¢ | ]2 Dtdhwnnbpb_gl ]_hf_Ijbb nhjfmx

ljb wihf f_gvrb_ agZqg_gby |JbgbeZ—>Jh<hJ]ZgZ fzljhed d] k
ney [dvrbo \_ebgbg AbZf_ljh\>g kih\@ 4\ o
QZklhlZ \jZs_gby r&noZ kI\_ggh P
\ebyl gZ ijhba\h~bl_evghklv rg_dh\uo fZrbg
?_jhkl ijhbkoh”bl ~h hij_~_e_gghlh agzZy§” gbjt iehlghklv fydZezZz \ dZgZe_
gZklhlu \jZs_gby rg_dzZ djblbg_kdhjbheviyu_d] f
dhlhjhlh gZgbgZ_Ilky g_mklZgh\b\r__ky MMbkdhevdm \ azZ\bkbfhklb hl khklZ\Z h
gb_ fZl_jbZez qgzZklbpu fZI_jbZ2axlij[dje\Z_fh]lh dhjfZz kf_kb \br"Z dmevimju
Mb]zZlivky \ hk_\hf gzZijz\e_gbb Z ebrhtjh\gzs\2Z ghklb |I_fi_jZImju b ki_ehklb db
xlky \f_kl_kh rg_dhf WIh ijb\h*bl dZhviq gvdZy b ~bgZfbg_kdZy \yatithklv wdk
r gbx ijhba\h”~bl_evghklb m\_ebqg_ghbxnibljh [ijh*mdlZ f_gy_Iky "ey ijZzdlbqg_kd
eyfhc fhsghklb b ih\ur_gghfm bpyghkbkijjgzevah\zZgby \\_"zf “hihegbl_evguc dhwr
gbagzkl _c fZrbgu pb_ gD\ mgblu\Zxsbc \yadhklv ijhrmdlz
Djblbqg_kd@%klhlz \jZs_gby rg_dE \@
aly_ azZ]jmadb rg_dh\hc fZrbgu fh _I [ulv hig\ D. D j"']
i A e _gZih ke_~mxs_fm khhighr_gbx k "o

42,2 1~ D dhwnnbpb_gl mqgblu\Zxsbc
Q- 604D \yadhklv 1Z k
>ey dhevp_\h]h hlI\_jklby dhwnnbpb_
17 ' Abzf 1j rg_dz f ]_Hi_Ijbb nhjfmxs_Jhzlgz, 0 aZrblky
< ahgZo k Zlby b “~habjh\zdggby ~himk
fmx qgZklhlm \jZs gby rgaghdbévgh D S K™ Ke ©
mf_gexl "ey kh[ex”_gby “himkd4_fhc |_f " !

jzZimjugz]j_\2zI_jbzehy_ \hagbdgh\_gby ]~_ 'tkj_~gbc ~bZzf_lj dhevp_\h]h hl
bol_jfhf_ozgbqg_kdhc ~_kljedpbjh \ jkiby fzijbpl 5 K ff
!eZIl;h\h{:) |j_kf’\_k\]_f_gghkc \m@engbaZpbb AK‘Ffiyrbjng dhevp_\h]h aka%ja
j_abgh\uo kf_k_c > L i7A - )
JZ[hqZy qZkIhlZ \jZs_gby rg_dzZ j]zb\gfﬂ W jzrbmku k_q_gbc hi\_jkibc \ 12
/lw "ebgZ dZgZeZ nbev_ju ff
Q « % K_dmg~gZy ijhba\h”~bl_evghklv gZoh~

N
1" _gb'gb_ agZqggbkghluo dh\pbnbba aztzgghc gzkhihe
_glh\ ijbgbfzxéyfZeuo*bzf_Ijh\ rg_dh\
\ _ jogb_ "ey [hevrbo agZq_gbc Gz ijZdIbék_
qzkihiz \jzs_gby gzoh”blky \ ij_"_eZo Ngpsgnkiv kbe ihe_aghlh khijhib\e_gt
h K dh\hlh ij_kkmxs_]h f_o0Z gkhekilzZz\ -

< ihke_ng__ \jgZyZeb ijbf_gylv Zgh ¢ 14 thsghkl ¢ ihe aghlh khijhlb\e
Z[ZIbq_kdb_ Z\Thl_jfbqrdcddh\u_ fZrb ;" Jkh\zgbx %ZI_j_bZeZ 1 SZ]AHG kri_dpbb_g

4 AU

gu kh kdhjhklyfb \jZs_gby ~h k kIv

JZkoh” qg_j_a dhevp_\hc akKalrj
hij_~_ebeb ih nhjfme_ 1 ™ g L

o Gh k ~jm]hc klhjhgu fhsghklv kb
4 %rﬁ ihe _agh]h khijhlb\e _gby k_dpbb jz\gZz

]" " x\gmlj_ggbc "bzf_Ij f 1 1. 1midlaw

j x i_j_iz~ "~Z\e_ghbhy khanz\
wdkljm~_jhf i_j_» fZljbp_c b Zlfhk 1" 1,0 %L L. khhI\_IkI\_ggh fhsghklb
NZ\e_gb_f 1Z kbe ihe_agh]h khijhlb\e gbyrg _diZg2e

I taZahj f_""m kl_gdzZfb f aZahj_ ml_qgq_d \ dhfij_kkbhgghlicazl\hj_

—"bgZfbq_kdZy \yadhklv ijh£fmdlk dpbb f_ozZgbafZz
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Fhsghklv kbe ihe_aghlh khijhib\le_gbg & 1jZ"b_gl ~Z\e_gby
dZgZehc k_dpbb rg_dz hij_~_ebf ijhbgl_]
jbjh\Z\ "dzkZl_evgu_ gZijy _gby 9Z \_jode jzkq_Iz ihlj_[ghc fhsghklb gZ ijh
tezklbg_ ih jbkmgdm p_kk wdkljmAbjh\Zghnqghkgmlysbc fh
. . f_gl mfgh'blv gZ m]Jeh\mx kdhjhklv
Lo &'k Jaw T 10 1. K¢

AZljZlu fhsghklb gz ijb\h” wdkljm”_jZ 1 0A&
hibjzxlky gZ bkke_~h\Zgby =jma~_\zZ B W Fbj_ Ebl_jZImjz
ah_\z J = Ygdh\Z < B >"ey mkeh\bc bagf ygpg = K ITh\ur_gb_ wnn_dlb\
fbg_kdh]lh \u~rZ\eb\Zgby ijb ijhklhf k/\élh]k—lb ijb]hih\e _gby wdklgmhpjhdhajfz k
h[hkgh\zZgb_f izjzf_ljh\ fZljbpawjdKkdk

1 %KY P KYK GS["617 VIDQ jmt _jZ:\lhj_n_jzZl ~"bkk_jlz#pbbpaz
. lhebsmd < X Dhjhldh\ < = Am|[d
1"_F \yadhklv fZI_jbZez 1Z L F Ijh_dIibjh\Zgb_ wdkljm~_jh\ ~ey hljZk
Y ebg cgZy kdhjhklv f k (1D +?dZI_jbg[mj] _
- =jma”_\ B WL _hjby rg_dhmko
Y 2 5 jhckI\ E_gbgljzA
1" 2 mleh\Zy kdhjhklv k
5:1jZAbmk f S5HIHUHQFHYV
Ki\ukhlZ am[z f OLVKIQLQ $ 6 3RNLWVNWMDRYBRVW
6+rz] \bdz f SUIMRYOHQWDXGLURYDQQRJRQRRUPD \
» R YDQLSIPUDP HADWRYL F\+SUWWWK GHUD $YW
Ltgbkeh aZoh”h\ UH&H%JLD\XN/HU_WI-ID(E]_D_
P + bg~_dk “ey ik _\*hiezklbg_KdHh
“brdhkib 3ROLVKXN 9 8 .RURNENRW D9 *

7 0 3URHNWHU\WYRGGEM®WUDVOHL $3.
(NDWHUHEXUJ

*UX]GHY , (7HR®WWQH N R K
URLVMARLQJUDG

5+ihijZz\hqguc dhwnnbpb_gl
<+j_heh]lbg_kdb_ dhwnnbpb_g
0Jxi_j_iz™ "Z\e_gby G f

| t"ebgZ \Zez f

[ mlhe ih~t_fZ \bldz ]jz~"

K\_~_gby h[ Z\lhjZo

DZ["mr_\Z :eA_jbdiZz_\§Z]bklj k o gZmd ij_ih"ZDBkIZgZckdlkenZj
klI\_gguc mgb\_jkbl_I bf_gb : ;ZclmjkiZgh\Z |I_e HPDLO #
P D IUX

DZ["mr 3AbzZWHjZe[_dh\kRdZ]bkljZzgl DhklZzgZckdbc ]Jhkm~”ZjklI\_gguc mgb\_jkbl
bf_gb : ;Zclmjkughks |_e HP D IGQ BNA#W D UK

.DEGXVK$HYBLEHU LN S DHPYOMW D JU L FXBIWDQRMHED F KRVUOW D QDL 6WDWH 8QL»Y
$ %DLWXBEMRYSKRQH HDLO #PDLO UX

.DEGXVKHY 'LDV 2UDOEHNRMLFEXYWDAIDL 6WDWHIBDQILW M UNELTVDYS
SKRQH HPDLO GLDVBNVW#PDLO UX

DzZ["mr_\ZefbjzZz K_jed@Zau = fZ]bklj Z¥ fulmru : ;Zclgkugh\ Zlug®Zz
“"hklzgzc f_fe_d_IllILd mgb\_jKkzly ILI _e HPDLO P B IUX

DZ["mr_%bZk HjZze[_tu + fZ]bkljzgl 3Zclgkugh\ Zlug™"® “"hklzZzgzZc
f_fe_d_llldmgb\_jkblILi[Zy |_e HPDLO G #DPBOY W

M>D

HLDHJFHQGU? B FYKGU? D:Q?KL<: ;UQDH< =?2J?NHJ>KDHC IH.

NZldmeebg J ~J [bhe g dZn_‘hic dhjfe _gbybJb Jgu “b\hlgub=;HM <IH
OMjzZevkdZy Thkm~ZjkI\_ggzZy zdz~ _fby \ | _jbgZjghc f_~bpbgu? ] Ljhbpd Q_e:
Jhkkby

Ih"\hckdbc Bz ZkibjZgIN=;HM <IH ©MjZevkdZy ]J]hkm~ZjklI\_ggZy Zdz" fby
gZjghc f_~bpbgu?2 ] Ljhbpd Q_ey|[llvgklhakthye Zk

Oexibg B *ZkibjZgIN=;HM <IH ©MjZevkdzZy Jhkm~ZjklI\_ggzZy zZdz”_fby \_1_j
f_"bpbgu? ] Ljhbpd Q_ey[bgkdZy h[eZklv Jhkkby
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H fykghc ijh*mdlb\ghklb “b\high]h km~blv Ihevdh ih “b\hc fZkk_ b miblZggt
Lhgqgu_ b h[t_dIb\g@ggu” fh gh ihemqgblv ebrv ihke_m[hy “b\hlguo

Mjh\_gv fykghc ijh~mdlib\ghklb azZ\bkbl hl ihjh”ru kdhlZ miblZgghklb \haj:
k_ahgz ]h~rzZ Ba \k_o nzdlhjh\ gZb[hevr__ \ha”_ckl\b_ gz fykgmx ijh~mdlb\gh
dhjfe_gb_ b bkihevah\Zgb_ [bbeadbm\glub *h[Z\hd

< fyk_ \k_o “b\hlguo kh”_j'blky [hevrh_ dhebqg_kI\h [_edZ ijb kjZ\gbl_evgh
gZdhie_gbb "bjz GZfb mklZgh\e_gh ~hklh\_jgh_ ij_\hkoh?kl\h fydhlb [ugdh\ \I
ih kh~_j"Zgbx [_edZ :gZeh]bggZy aZdhghf_jghklvhnkhZgh¥YegbxZ bjz \ fydhlb
[ugdh\ LZd J[ugdb \lhjhc ]jmiiu “hklh\_jgh ij_\hkoh”beb ih kh”"_j Zgbx "bjz \ f
k\_jklgbdh\ i_j\hc ]Jjmiiu gZ

;hevr__ gZdhie_gb_ [_edZ b "bjZ \ ImrAdhfheh)jgydZ kihkh[klI\h\Zeh [he__
\ukhdhc wg_jy§_Ikdhc p_gghklb d] fykZz Ih wihfm ihdZazl_ex “b\hlgu_ ij_\hkoh’
Zgéhlh\ gz Wg_jl_Ibg_kdzZy p_gghklv \k_c Imrb [ueZ \ur_ gZ m fhet
gZkb_ [bheh]bg_kdmx Zdlb\gmx ~h[Z\dm \ “ha_ ] gZ lheh\m gZqgbgzZy k
\hajzklz \1l_gq_gb_ h”gh]lh f_kypZz

Dexg_\u_ keh\Zz ijh~mdlib\ghklv [bheh]bg_kdzy zdlb\gzZzy ~h[zZ\dZ W
p_gghklv dhjfe_gb_

)$77(L,1* $1' 0($7 48%/,7%8//6+(5()25"

)DWNX%ODLEF ' &KRUUIHHGLFD RO ® QLA DWYS, QVWILRRDO 6MFDWHP\
RI 9HWHULQDUV URGWAUKOA D E L Q VAN WHUR R Q

3RGYRLVN\ 3RVWJUDX %R2W H VW LWXWDRHFDWEHP\ Rl 9HWHULQDU\ OH(
7URLVEXNMO\DELQVSNK WHURR Q

+0\XS19Q 3RVWJIUD)G%DRS 8 WXWERDO 63¥DWHP\ Rl 9HWHULQDUR IOWGNF L ¢
&KHO\DELQVBXWHKLIDRQ

$ER®PWDW SUR G PWKF IIMX.GTHGR R QML Y H ZGIEIW MMHRVSR V VEERHIDWH DQG
REMH F W LFIMQ GEDHV R E W DR INHHGU RAQIOH RV OIDQX N KEV@HUP IRD W S U R GSXFIMIQGW R Q WK |
EUHRG FDWDWOMHVIMH WHIDVRIQWKH 2H DD Ol DFKHR UM HBDIWHV W LP SOHDW RQ W
SUR G X FRADLYYHL MG DQG W K H GOHIWVRIUN VXSSOHPHQW V

,Q WKH FPIHD®O DRR.@W DNVQ [P BOQWHR | ZLWRW Bl LUH O D W IE ¥ XX ORME DRIQ
‘H IRX®GVLJIQLVFIHIM RW KW\ SRIOBKH VHFRAG FJRWSSURWHLG VR BMIDLN
SDWWMUWMHNWG WKM FROWKEWRHY¥R OVKNXMWKH VHFRQG WWHREBYRVLIQLILFDQW
VXSHUWRKHWBRW ERGEWHRMNKY RHHWKH ILUMWW JURXS

*UHDWHU DFFXBX®IWHILRQRRWE KIHD \W DRIF TRXACRMV DK R XSR'QWULEXWH WR D |
HQHUJ\ YDOMH RRIPBHRW WKLV WYEHFDYEADE VW XSHWKRUUWRRXQWHUSDUWV
(QHUJ\ YD®/KH RIDDMLABBY KLEKHU LQ FDQ/YHNEWRGRJILFDOO\ DFWDRDWH VXS
D GRRH J SHU KHDGILWLRWL] PRQWKVZRWRIB RQH PRQWK

.H\ ZRUGRGSEWLYLW\ ELRORJLFDOO\ DFWLYH DGGLWLYHV HQHUJ\ YL

Hkgh\gu_ihdzZaZzZl _eb oZzZjzdl_jbamxsb_ fykgmxw]h~ktdFig\ghblvj “m[hcgZy
"b\zy fZkkzZ \uoh” Imrb m[hcgZy fZkkZ b m[hcguc \uoh”® fZkkZ km[ijh*mdIlh\
khklz\ foh_kdbc khklz\ IdZg_c b bo nbabg_kdb_ I1_ogheh]bg_kdb_ k\hcklI\Z h
iblzl_evgZy p_gghklv khhlghr_gb_ kt_“h[guo b g_kt_"h[guo gZkl_c Imrb

Mjh\_gv fykghc ijh*mdlb\ghklb azZ\bkbl hl ihjh~u kdhlZ miblZzgghklb \hajz
]h~Z aB\k_o nzdlhjh\ gzZb[hevr__ \ha”_ckl\b_ gz fykgmx ijh~mdlb\ghklv hdZau\.
bkihevah\Zgb_ [bheh]bg_kdbo zZdlb\guo “h[Z\hd

< k\lyab k wlbf [hevrhc gZmqgguc b ijZdlbg_kdbc bgl_j_k ij_"klzZ\ey_| be
ijhAmdlb\ghklb b dzqg_kI\Z fykzb§zZgnbby [pheh]bg_kdhc Zdlb\ghc "h[Z\db K wlt
[ue ijh\_"~_g dhgljhevguc m[hc [ugdh\ JihjhmjAkdhajZ k] _ f_kyp_\ IZ[ebpZz
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LZ[ebpZxJ_amevliZliu dhgljhevgh]l]h m[hy Q&qd®@\

lhdZazl_ev lhjh"Z
=_j_nhjrkdzZy =_j_nhjrkd4y
hkig\ghc jZpbhg hkgh\ghc
jZpbhg ;:>

Kt_fgZy "b\zZy fzZkkz d]
lj_~“m[hcgZy "b\Zy fZkk d]
FZkkZ Imrb d]

<uoh” Imrb

FZkkZ \gmlj_gg_]h "bjz d]
M[hcgzy fzkkz d]

J_amleddu dhgljhevgh]lh m[hy fhehBglydiblZl_evghc p_gghklb b g_ hljz zZ_I
k\b” | _evkl\mxl h \ebygbb [bheh]bqg]lekdphcdbood baf g gbc dhlhju_ ij \hkoh”yl
Ib\ghc “h[zZz\db g_ lhevdh gZ bgl_gkbW\g&hklckiRk_f ] _ghlbiz Ihwlhfm ~ey ihemqg.
I1Z gh b gZ \uoh” Z[khexlguo b high[ktel evfugaghc dZjlbgu baf_g gbyshbighbkoh?
ihdZazZl _e_c¢ Imrb m “b\hlguo GZbYHenrZolyheh”rgydZ g_h[oh”bfh agZlv bo fh
" eu_ Imrb ihemqg_gu hl [ugqdh\ ] _j_ ehjidkdhdbc khklZ\ dhlhjuc \ agZgbl_evghc
ihjh~u ihemqgzZ\rb_ d hkgh\ghfm jZpbhaj@dd[bjbam_| fykgu_ dzq_kI\Zz Dzd ba)
efbg_kdmx Zdlb\gmx ~h[zZ\dm \blZjlm&gZblvad _iw_ggufb dhfihg_glZfb Imrb y\ey_
fZK _ Imr wlb [ugdb ij_\hkoh”beb k\hdmkdm&VvgZy b "bjh\Zy IdZzgv Q_f [hevr_ \
gbdh\ gz d] beb gZ fydhlb b f_gvr_ dh&jys ¢ b kmoh bebc

Hrdpf ba dzZq_kI\_gguo ihdZazZl _l fc\ur_ ibs _\u_ ~“hklhbgkI\ZHWgR&Z
jZd_jbamxsbo fykgmx ijh mdlib\ghklvwb bhjnheh]bq_kdh]h khklZ\Z Imr [ugdh\ ijl
guo yyelky fhjnheh]lbq_kdbc khklZ\ I"nrguHY 1Z[ebp_
szZy fZzkkzZz Imrb _s_ g_ "~Z_| ihegb&k o0Zjzd

LZ[ebpZ Fhjnheh]bq_kdbc khklZ\ Imr [@dgdhQ

lhdZazl_ev lhjh"~Z
=_j_nhjrkdZy = j_nhjrkdZy
hkgh\ghc jZpbhg tkgh\ghc jZpbhg ;:

\Y

FZkkZ hoezZ ~_gghc Imrb |d]

FZkkZ fydhlb d]
<uoh” fydhlb

FZkkZ dhkl_c d]
<uoh” dhkl_c

FZkkZ ojys_c b kmoh 'bebg d]
<uoh” ojys_c b kmoh 'bebg
Bg”_dk fydbohk

gZeba ~"Zgguo fhjnheh]bg_kdh]lh khkHZdhAkbl_evgh_ dhébogdhkl_c [ueh
Imr ih~hiulguo “b\hlguo ihdZazZe qlh_ dgybfmm [ugdh\ \lhjhc ]jmiiu b khklZ\bel
bo ]_ghlbizfb mklZgh\e_gu kms_klI\_ggu_ ZZm i_j\hc ]jmiiu
elmby ih khhighr_gbx fydhlb dhkl_c ojyshchbghkbl_evghfm kh”_j Zgbx ojys_c
kmoh'bebc kmoh bebc hif_qZ_Ilky 1ZdZy ~_ aZdhghf_j¢
;hevrbc \uoh” fydhlghc qZklb [ued&hd[bgih dhebg_kI\m dhkl_c Ilhwlhfm bg”_
dh\ \lhjhc Jjmikj2a\g_gbb kh k\hbfb k\gjkb [ue [hevrbf m [ugdédmqizZ\rbo [bh
gbdzfb >Zgguc ihdzZazl _ev m JuqdhHebhkka\lhg Zdlb\gmx "h[Z\dm b khklZ\be
\'Ih \j_fy dZd m [ugdh\ i_j\hc Jjimjkbchgjmiiu

[ue gb _ gZ @b\hlgu_ \lhjhc Jjmiilgb kjzZ\g_gbb khhlghr_gby kt_~h[guo
ij_\hloh"beb k\h@pseB]lh\ b ih fZzkk_ fydhkli_"~h[guo gZkl_c \ Imr_ [ugdh\ mklZgh\e
gz d] beb gz glh hgh khklZ\beh m “b\hdguo >Zg

gu_ h obfbqg_kdhf khklz\_ fydhlbgu ~klZ\e
\'IZ[ebp _
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LZ[ebpzZxObfbqg_kdbc khklz\ b wg_j]_Ibg_kdzZy p_gghklv Oj6¢uQfydhlb

lhdZazl_ev lhjh"rZ
=_j_nhjrkdzZy =_j_nhjrkdZy
hkgh\ghc jZplbhg hkgh\ghc
jZpbhg ;:>

<eZ]ZzZ

;_ehd

@bj

AheZ

\Y

Wg_jl_Ibg_kdZy p_gghklv d] furp F
Wg j] Ibg kdZy p _gghklv Imrb F>"

Ba ij_"klZ\e_gguo ~Zgguo \b~gh ZglhdRA\ < B Nbkbobg < € S Jhekh\
fyk_ h[_bo ]jmii "b\hlguo kh”"_j blky kheetr@dzZ”_fby k
dhebq_kI\h [_edZ ijb kjz\gbl _evgh g_[hevihfhidhl <ebygb_ [bheh]bglbddhc zZd
gZdhie_gbb "bjZz GZfb mgHzZykenh\_jghc "h[zZ\db gZ fbg_jZevguc khklZ\ jZpbhg

gh_ ij_\hkoh~klI\h fydhlb [ugdh\ \lhjh¢gh)jmbiiDhdhMIb _\: DZ Zjh\ Fhehqgqgh_ b
ih kh”_j Zgbx [_edZ :gZeh]lbqgZy afZ&ldhfkidhlh\h~kl\h < K
ghklv mklZgh\e_gZ b ih kh”_j Zgbx “bjz \Ihklgbdh\ | : Gh\u_ \hafh ghklb m\_

dhb [ugdh\ LZd [ugdb \lhjhc ]jmijiu elgllgby ijhba\h~kI\Z jZklbl_evghlh [_edZ
gh ij_\hkoh”beb ih kh”_j Zgbx "bjZ Vhfgidhdthl : R_klZdhGb\u MjZeZ
k\hbo k\_jklghdjiAhc ]jmiiu gZ < K
;hevr__ gZdhie_gb_[_edZ b "bjZ \ ImrZo
fheh~rgydlhjhc Jjmiiu kihkh[kI\h\Zeh [he__ S5HIHUHQFHV
\ukhdhc wg_j]l_Ibg_kdhc p_gghklb d] fykZDOWDVKQENRRUPIMQ G KB L HRW
wlhfm ihdZazl_ex “b\hlgu_ ij_\hkoh"bB\@Qh® D®I.DODVKQBNRWLKREQ
ZgZehlh\ gz Wg_jl_Ilbg_kdZy 6F KIBRRV 5$$6 S
\k_c ImrudZ \ur_ gz m fheh”"gydZ .RNRY ,QIOXHRQFHLRORJLFDOO\ D
ihemqgzZ\rb_ [bheh]bg_kdmx Zdlb\gmxD G EZVRIGWKKWH PLQHUDO RRPERNRGLLHRD
"ha_ ] 9Z lheh\m gZgbgZy Kk r_kIBRZK\YW/qgRNRY SWL]KHYD]KDURFLU\ DQG
\hajzklz \ |_ghfdhlh f_kypz PHDWWRWRYRGVWYR j
SRVWQBNRWYZ SREW\ALRNLIHYFUHD
Ebl_jzZImjz VLQVUKH SURGXFWLRG WRR W BHLSOI3RRIVEO H
DZeZrgbdh\ Ghjfu b jZpbhgu dOLNRY$ 6KHVWDINRS DOV <
fe_gp k_evkdhohayckl\_gguo “blhDgug¢

K\_~_gby h[ Z\lhjZo

NZldmeebg JbgZl JZobfhibhj [bheh]bg_kdbo gZmd azZ\_“mxsbc dzZn_"jhc d
b ]b]l]b_gu “b\hlgud=;HM <IH ©MjzZevkdzZy ]Jhkm~"Zjkl\_ggzy zdz~_fby \_I_
f "bpbgu? Jhkkby Q ey[bgkdZy h[ezZklv ] Ljhbpd me Kh\_IkdzZy
NDIHGUD8*$90#PDLO UX

Ih"\hckdbc Blhjv <Ze_pmpwZWihjZgIN=;HM <IH ©MjZevkdZy ]Jhkm~"ZjkI\_gg
Zzdz”_fby \_Il_jbgzZjghc f_"bpbgu?® Jhkkby Q_ey[bgkdZy h[eZklv ] zLjhbpd me
NDIHGUD8*$90#PDLO UX
Oexibg B\Zg <eZ"bfbiZWigjZgl N=;HM OMjZevkdZy J]hkm~"ZjkI\_ggZy Zdz"_
\ | _jbgZjghc f_"bpbgu?® Jhkkby Q_ey[bgkdZy h[ezZklv ] Ljhbpd me Kh\_IlkdZz
NDIHGUD8*$90#PDLO UX

YDWNX>Q QD@ 5DKLBRYLRKDRIUHGLQJ MU DQLPP®¥8,QV W LVWX\B DR Q
6WDMFBGHP\ Rl 9OHWHULQDUR LOW&EKPOLQ B L Q VAN WWHNDERRY L HW

NDIHGUD8*$90#PDLO UX

3RGYRLYRU 9DOHBRWLFKD)E %29, VW LW\ OREHWFDWE HP\ RI 9HWHULQ!
OHGLFLAQMRLVEKNO\DE L Q VSN WHMIBRY LH W NDIHGUD8*$90#PDLO U X

+O\XSIYQPQ 90DGLPBRRWLURIDE%2W H VW LWIWORGHMEH P\ RI 9HWHULQ!
OHGLFLAQMRLVEKNO\D HUQ WX VWV NVIBRYLHW NDIHG U D 8# $IOUX
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M>D

<EBYGB? ;BHEH=BQ?KDHC :DLB<GHC >H;:<DB
G: ;BHOBFBQ?KDB? IHD:A:L?EB DJH<B

NZldmeebg J "NJ[bhe g dZn_‘hic dhjfe_gby b ]blb_gu “bW\dghbkIH
OMjzZkeZy 1hkm~ZjkI\_ggzZy Zdz”~_fby \_I_jbgZjghc f_~bpbgu? ] Ljhbpd Q_ey][k
Jhkkby

Ih"\hckdbc B+ ZkibjZgIN=;HM <IH ©MjZevkdZy ]J]hkm~Zjkl\ _ggzZy Zdz" _fby
gZjghc f_~bpbgu? ] Ljhbpd Q_ey[bgkdZy h[eZklv Jhkkby

Oexibg B £ZkibjZzgIN=;HM <IH ©MjZevkdZy JThkm~Zjkl\_ggZy zZdz"_fby \_I_j
f "ppbgu? ] Ljhbpd Q_ey[bgkdZy h[eZklv Jhkkby

< klzlv_ ijb\_~_gu j_amevlZlu bkke_~h\Zgby \ebygby Zdlb\ghc ~h[zZ\db [b
"h[zZ\db gZ [bhobfbqg_kdb_ ihdZaZl_eb djh\b

Nbebheh]bg_kdh_ khklhygb_ “b\hlguo \ hij_~ e gghc kl_i_gb o0zZjzdl_jbam |
]bg_kdbfb ihdZzazl_eyfb ihkdhevdm djh\v aZgbfzZ_1 \ hj]jZzgbaf_ hkh[h_ f_klh |
iblzl _evguo b [bheh]bgq_kdbo Zdlb\guo \_s_kI\ djh\v hkms_kl\ey | h[smx j_]Ime\)
gh \Z°guo nmgdpbc hjl]ZgbafZz Hdjm Zy de_ldb hgZ h[jZam_l I1Zd gZau\Z_fmx \
hjlZzgbafz ihklhygkl\h khklZ\Z dhlhjhc djZcg_ g_h[oh”~bfh "ey~ghjf2evghc 't
ghklb \k_o hj]Zzgh\ b IdZg_c

Ba\_klgh qlh m \ukhdhijh*mdlib\guo “b\hlgudhb&gZqgbl_evgh_ gZijy _gb_
f 1Z[hebg_kdbo ijhp_kkh\ Mklhcgb\h_ khojZg_gb_ \ukhdhc ijh*mdlb\ghklb k
\_gguo “b\hlguo \h fgh]lhf aZ\bkbl hl Z~ZilZpbhgguo b aZsblguo k\hckl\ bo
hp_gdm dhlhjuo fh™_I ~Zlv [bhobfbq_kdbbd ZgZeba djh\

>ey bamg_gby \ebygby [bheh]bg_kdhc Zdlb\ghc *h[Z\db gZ [bhobfbq_kdb_
[ueb knhjfbjh\Zgu ~\_ ]jmiiu “b\hlguo [uqdb ] j nhj*kdhc ihjh~u ba gbo hiul
"b\hlguo ihemqgZeZ k dhjfhf \blZjlbe

MklZgh\e_gh qlh m [wqdjmiiu aglZglvgh jZgvr_ gZqbgZ_Ilky i_jbh” mkbe_gg
jhklz ozZjzdl_jbamxsbcky mkbe_gb_f Jebdheblbq_kdbo ijhp_kkh\ h qg_f k\l
bgl_gkb\gh_ gzZjzklZzgb_ mjh\gy Jexkhgahlh ~tH_kyqgghlh \hajzZklZ [ugdh\

Dexq_\u_ kepdHAeh]bqg_kdzZy Zdlb\gdy "hpabheh]by \blZjlbe

,1)/8(1&( 2) %,2/2*,&$/$3&7,9( $'',7,9(%,2&+(0,&$/ %/22"

JDWNXO0 G ' &KIRUUHHGLGDIRP ®QLAHDWAB, QVWLVBYDWORR¥DGWHP\ RI
IHWHULQDU\ BHRLWHMNOD\DEL QVIKVWWHUIDRQ

SRGYRL 9 3RVWJIUDBXD2WHVWLWIWIOR @QWADVWGEH P\ RI 9HWHULQDU\ OH(¢
TURLVEKNO\DELQVIXKVWWHUIDRQ

+0O\XSLO 3RVWJIUDGX%RSYRVWLVBKXWORGP¥DWHP\ RI OHWHULQDURIODWGBNFLC
&KHO\DELQVBXWNLIDRQ

7KHUHVXOWYV Rl VWXGLHV RI WKH HIIHFW Rl DFWLYH DGGLWLYH ELR
EORR&\VLRORJLFDO VWDWH RI DQLPDOV WR VRPH H[WHQW FKDUDFWHUL
EORRG LQ WKH ERG\ RFFXSLHV \0 FMB RF LDXONSQ B BOMW V%D QGUEQRORJLFDOO\ |
FDUULHV WKH RYHUDOO UHJXODWLRQ RI YLWDO ERG\ POFOH® Q\Q WaNXLU
HQYLURQPHQW FRQVWDQW FRPSRVLWLRQ ZKLFK LV HVIVGI® WLD/WXRY QR
NQRZQ WKDW KLJKO\ SURGXFWLYH DQLPDOV LV D VLJQLILFDWWHPKIMWEER
SURGXFWLYLW\ RI IDUP DQLPDOV LV ODUJHO\ GHSHQGHQW RQ WKKH DG
RUJDQLVP DQ DX¥KNHAWFBQWLYH EORRGVRKHMGALWWHI\HIITHFW RI ELRORJLFDC
RQ ELRFKHPLFDO LQGLFDWRUV RI EORRG ZHUH GLYLGHG LQWR WZR
H[SHULPHQWDO JURXS Rl DQLPDOV UHFHLYHG WKH IHHG YLWDUWLO

JRXQG WHKDW V@HURXS EHJLQV PXFK HDUOLHU WKDQ WKH SHULRG R
LQFUHDVHG JO\FRO\WLF SURFHVVHV DV HYLGHQFHG FER QKK DRRQHK/ H J L
ROG VWHHUV

.H\ ZRUGV ELRORJLFDOO\ DFRULYHLIV®®MNAIOY HV SK\VLRO

Nbabheh]bq_kdh_ khklhygb_ “b$hiigdodjh\v hkmsykl\eh[smx j_]meypbx
hij ~_e_gghc kl_i_gb ozjzdl_jbam_Ikya_fiZHh\Z ' guo nmgdpbc hj]l]ZgbafZz Hdjm
efilbg_kdbfb ihdzZzazl_eyfb ihkdhevdmledjllWbw alZgzZ h[jZam_| 1Zd gZaulZ_fmx
gz _I \ hjlzgbaf_ hkh[h_ f_klh Iml_jfggkx kj_"m hj]JZzgbafz ihklhygkl\h khkl
ghkzZ iblzZzl _evguo b [bheh]bg_kdbo Zdlb\guo \_
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dhlhjhc djZzcg_ g _h[oh”~bfh 7ey ghjfZewglycbamq_gby \ebygby [bheh]bqg_kdh
"bag_”"_yl_evghklb \k_o hj]JZgh\ b IdZi$p\chc ~h[Z\db gZ [bhobfbg_kdb_ ihdZaz
Ba\_klgh glh m \Wwkmddlig\guo "WjAb [ueb knhjfbjh\Zgu "\_ Jjmiiu b

\higuo bf__I f_klh agZqgbl_evgh_ g2ihygugb_[ugdb ]_j_nhj~rkdhc ihjh*u ba c
f 1Z[hebg_kdbo ijhp_kkh\ Mklhcgb\hhiuhpd¥ ]jmiiZ “b\hlguo ihemqZeZ k dhijf
gb_ \ukhdhc ijh~mdib\ghklb k_d&vligdh bl tiké

guo “b\hlguo \h fghlhf aZ\bkbl hl Zz~Zilzgpthgijh\*_gbb [bhobfbg_kdbo bkke_"h
guo b azZsblguo k\hckl\ bo hj]Zzgbafz \Bgbgdgwvftth [ueh ijh\_~ gh hij_~ e _gb_ d
Ilhjuo fh™_1Z%v [bhobfbg_kdbc ZgZeba pjb\bpbb ]_fhleh[bgZ I[Z[ebpZ

LZ[ebpZz + Kh”_j Zgb_ ]_fhleh[bgZ b Jexdhau djh\b ih”hiulguo [uqd
X+5x, Q

lhdZazl_ev =jmiiz

|f_kypZ

= _fhleh[bg ] “ ‘

=exdhazZ fhey “ “
f _kyp_\

= _fhleh[bg ] “ ‘

=exdhaz fhev| e “ “
f _kyp_\

= _fhleh[bg ] “ ‘

=exdhaz fhev| e “ “
f kyp_\

= fh]l]dbg ] e “ “

=exdhaz fhev| e “ “
f _kyp_\

= fhleh[bg ] “ “
=exdhaZ fhev|e “

1]

Ke_~m_I| hif_Iblv qlh \ fhehgguc i_jbh" f_kyqghfm \hajzZkilm gzZh[hjhl dh]
\ujZsb\zgby kzZfuc \ukhdbc mjh\_gv Bdfhglleth\ghklv jhklZ azf_~ey Iky \uaulZy r
[bgzZz mklzgh\e fg kygghf \hajzkl_ [ugqehyb_ ijhp_kkh\ “bnn_j_gpbjh\db Z \f_klI_
dzd \ dhgljhe_ 1Zd b \ hiulguo ]Jjmiigbfb< BZedbkebl_evguo ijhp_kkh\ kh~”_j Z
g_cr_f \Vi_jbhrok”hIb f_kyp_\ pdlog ]J_fhleh[bgZ b gbkezZ wjbljhyrlZlh\kiyh <
ljZpby ] _fhleh[bgZ \ dhgljhevghc ]jmilih. mf\gvfy ~Zggu_ 1Z[ebpu gZley~gh ihi
rbezkv gz GZ nhg_ ~Zgb \bbadj\BeEZ qlh kh~_j Zgb_ ]_fh]leh[bgZ hij_"
kgb”_gb_ mjh\gy wlh]h ihdZazl_ey [eefgbtfgh[jZahf klyaZgh k gbkehf wjbljhpb
agZgbl_evguf b khklzZ\beh WIlh iha\hey_1| ihez]zZlv qlh mf_gvr_gb_ ki

K f_kyggh]lh ~hf_kyggh]lh \hajZklZgby djZkguo de_Ilhd djh\b [ugdh\ \ bamgq
ijh"he Zxs__ky kgb _gb_ dhgp_gljZpthmjZkilgu_ i_jbh~ruzghyag_ k mkbe_gghc
lefibgZz [ueh f_g__ bgl_gkb\guf b khkédb\ftbeglzpb ¢ \u\_~ gb_f de_Ihd ba hj]zg
ih kjz\g_gbx k bkoh~guf mjh¥gkyg\ Z k I_f qlh ijb ihgb _gghf h[f_g_ dh]"Z
ghf \hajzkl_ dhgljhev b [hevrhc ihlj_[ghklb \ wjbljhpblZzo i_jbh-
limiz b khhi\_lkI\_ggh ih]Jébdlhebaz hgb ~_fh[bebamxlky ba djh\
guf ]jmiiZzf “b\hlguo < ihke_"mxsb_jmdgBAdb ~_ih k_e_a_gdZ i_q_gv 1" b
bkke_~h\Zgbc baf_g_gb_ ~Zggh]h ihdzaki 7y liNjhf_gb dh]~Z \ k\yab kh kf_gh
]Jimiizf “b\hlguo ghkbeb g_"hklh\_jo@ZdopZ jZalblby \hagbdzZ_I \ gbo ih\
jZdl_j G_h[oh”bfh hiIf_Iblv qglhfm  _rkggZy ihlj_[ghklv Lh]~Z wjbljhpblu ba *
kyghlh \hajzklz m [ugdh\ h[_bo_ jljmighkt ihkImizxl \ djh\ygh_ jmkeh \ [hevr
"Zgb_ ]_fh]eh[bgZ bf_eh g_ldmx |_grheapdxkld_
klZ[bebaZpbb L f g_ f_g__ ke_~m_I hif_Iblv qlh

GZ gZr \alJey” kgb® _gb_ dhgp_ghﬂn@%bnjmﬁ_ [ugdh\ dhgp_gljZetbpp ] fh
fhleh[bgZ b gbkeZ wjbljhpblh\ \ i jblgZ tbgdhgebq_ kI\_ggh_ kh” _jZgb_ wjbljhpbl
kb\gh]h jhklZ [ugdh\ k\b~ | evkl\mxdhpg_ Ihjfof g gby \blZjlbeZ [ueb \ur_ q_f

glh \ wlhl i_jbh® mkbeb\Zxlky Jebdhatidplgh&ddphc Jjmii_ "b\hlguo
ijhp_kku b ihljkllghhjl]zgbafz \ ~hklz\d_>ey kbgl_Ibq_kdhc ~_yl_evghklb de._
dbkehjh~Z mf_gvrzZ_Ilky ghloh”~bfh jZks_ie_gb_ iblZl_evguo \_s_k

"h eZ[bevguo ijh~mdlh\ ijhbkoh”ys__ \ i
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p_k_ Jebdhebaz J amevlZlu bkkdkZ "hjZgbeZd “ ffhev e Ijb wlhmh ij_b

aZeb qglh ijbf_g gb_ \blZjlbezZz hdZaZkhh\éb bf eb [ugdb ihemqgZ\rb_

ygb_ gZ dhgp_gljZpbx Jexdhau lutjh\dhijfikhh\blZjlbe

guo [ugdh\ DzZd k\b"_ | _evkl\mx| "Zggu_ LZ[&kbf h[jZzahf m Juqdhmiiu agZqgb

baf_g_gb_ kh”~_j Zgby ]Jexdhau djh\bl]Jeydt\ jZgvr_ gZgbgZ_Ilky i_jbh” mkbe_c

c ]jmiiu \ bamqgzZ_fu_ i_jlbhél ghegh\hjhklZ o0ZjzZdl_jbamxsbcky fmlketbed hgeth I b

0zZjzdl_j qlh khijh\h"~Zehkv kgb _gbkfibo_ ijhp_kkh\ h q_f k\b”_Il_evkl\m_I b

mjhdy gZz \f_kyqghf \hajzkl_ ihkb\gh_ gZjzZklZgb_ mjh\gy Jekkdyau k

r_gb_f ih kjzZ\g_gbx k ij_~u”“msbf \lhjakrthf_kygghlh \hajZklZ [ugdh\

guf i_jbh~hf J f\ kygghf \ha

jZkl_ kgb _gb_f gz +J f kyq Ebl_jzZImjZz

ghf \hajzkl_ tkid _gb_f ijzdlbg_kdb bk Jm~_gdh G | ;bhobfbgq_kdbc khk

oh”"ghlh mje\gy f_kyqgghf \hajZkl_ [ugdjh\b fykgh]h kdhlZ \ azZ\bkbfklehhl nbab
: ffhev ] ]bly_kdh]h khkyhygls | Jm”~_gdh = B ;_am
M [ugdh\ ]Jimiiu ihemqgZ\rbo klelyfhd G IJm”~_gdh >hde <:KOGBE

\blZjlbe \f_kyqghf \hajzkl_ gZqzZeh Kiul

ghlh i_jbh~zZ dhgp_gljZpby ]Jexdhau \ djh\bNijgg_gdh G = K _e]dgbikpbgkh

ghjf_ 7~ey wlh]h \hajzklZz ffhev e db_ b I_ogheh]bg_kdb_ hkh[_gghWklb nhjfb

khklzZz\beZz “ ffhev e K \hajZkgfy ih\_~ gby k_evkdhohayckl\_gguo “b\h

dhp_¢jZpby ih\ukbezZzkv b khklZ\bezZG W _gq_gdMnZz k

f_kyp_\ “ ffhev qlh hdZaZehkv gz Wcnjb]_\bg ? < Bgl_jv_jok_evkdh

\ur_ g_f \ dhgljhe_ aykN _gguo “b\hlguo ? < Wc”jb]_\bg < <.
< f_kyqghf \hajzkl_ m [ugqdh\ JlkdiZyF Dhehk K

mjh\_gv ]Jexdhau [ue gb" _ ij_~u”“ms_]h \ha

jZkgh]h i_jbh"Z gz b gZ)=0.01 S5HIHUHQFHV

\ur_ ih kjZ\g_gbx k bo k\_jklgbdZfb ba PBKGEHQNRKH ELRFKHRRERUWLWLRQ R

iu >Zevg_cr__ kgb _gb_ kh™_j"ZgbyWkKNdERBRREG HI HOWKHOIBK\VLRORJLFDO

dzd \ l1Zzd b ]Jimii_ “b\hRbybdhfimh ]DYLVLPVMW3 5XGRIQN , %H]XJORY

hitylgy_Iky emqr_c ljZgknhjfZpb_c _5XGHQNRNO 9%$6.+1,/ < i

jhkl “b\hc fZkku h~gZdhb \ ij_~u“msbc

i_jbh~ [he__ \ukhdbc mjh\_gv kh"_j"Zgby)HQFKHQNRRHOHFWLRBROQB®EF DQG

dhau j_]bkljbjh\Zeky gZ nhg_ ijbf_gWgblyK DR BRI FDLCD UWWH HEYH RADIY LIRWP

IZjlbez < ~Zevg_cr_f \ ijhp_kk\hjhkiIBQbPDIO¥)HQFKH@NR S

guo dhgp_gljZzpby Jexdhau \ djh\b dzZzd AQ®BJILIHY(OFKQWHUDRB DQLPDOV

jhevguo 1Zd b hiulguo [ugqdh\ baf g¢yOZKNGYLIHY BFKDHY VND\IRORV

agqdb_evly zZz df_k \hajZklm gZoh”befZkv \

K\_~_gby h[ Z\lhjZo

NZldmeebg JbgZl JZobfhibhj [bheh]bg_kdbo gZmd azZ\_“mxsbc dzZn_"jhc d
b ]b]l]b_gu “b\hlguo N=;HM <IH ©OMjZevkdZy ]Jhkm~Zjkl\_ggzZy ZzZdz”_fby
f_~"pbgu? Jhkkby Q_ey[bgkdZy h[eZklv ] Ljhbpdt me Kh\_lkdZy
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XPXVEHN@BPDD]LKDQR YIUKG XDWH RW X\GKHD V& H S R U\ B MND VBURRFG X F W V
L RVWDQD)\ 86V ¥ WE \ka /L W X URVOWRDEWDUHBW NRYVN\ $SW PRE
HPDLMDODBQDXU#PDLO UX

M>D
FBDHLHDKBGU < DHF;BDHJF:O >EY ILBPU

:ckbg F @d ko g "hp_gl dZn_"ju \_I_jbgZjghc kzDbbhkifmzxckdbc Jhkm~Zjkl
\_gguc mgb\_jkbl_| bf_gb : ;Zclmjkugh\Zz

Hjuglz_\Z F >fZ]bkljzgl DhklZgZckdbc Jhkm~ZjkI\_gguc mgb\_jkbl_I| bf_gb
Imjkugh\z

< klZlv_ baeh™ _gu g _]Zlb\gu_ \ebygby fbdhlhdkbdghyg gkkdblb ohayckI\Z GZb
[he__ \Z gufb ih g_JZlb\ghfm \ha”~_ckl\bx \ ilbp_\h”*kI\_ yleyxfhkdhiédkimgsb _
ZneZlhdkbgu hojzZlhdkbgu nmfZglhalkdpy L

H ijh[e_f_ fbdhlhdkbgh\ ba\_kligh [he__ e_| Gh m _ fgh]lb_ ohayckI\Z r
ijZzdbd_ qglh fbdhlhdkbgu \ dhjfZo ~"Ze_dh g_ j_~dhklv b h[ wlhc ijh[e_f_ m’_
ijbgbfzxl jZaebqgu_ f_ju 7ey ijhnbezdlbdb \uau\Z_fuo bfb azZ[he_\Zgbc b
wdhghfbqg_kdh]h ms_j[Z

G_dhlhju_ ba fbdhlhdkbgh\ y\eyxlky dzZgp_jh]l_gZfb b kiHkkygun gzZdZzZi
ijh"mdlZo “b\hlgh\h~kIAYk_ fhehd_ ycpZo qglh g_k_I [hevrmx hiZkghklv g_ Ihe
"b\hlguo gh b”ey g_eh\_dZ mihlj_[eyxs_]h wlb ijh~mdlu \ ibsm

GZfb [ue ijh\_~_g ebl_jZImjguc h[ahj lbrekhiyy gy klb ~Zggh]lh \pbhhHkzZ k
\Zgb_f Kl _c ba aZjm[_"guo b hl_qgq okimjggeh\ ]Za | b>dahdkbgb\ghe b a_Z
jZe _ghg y\eyxlky fbdhlhdkbgzfb gzZb[he__ qzZklh ijh*mpbjm_fufb rbjhdh jZkijhl
fbdjhkdhibq_kdbfb ]jb[Zfb jh*Z )XVDULXP ihjZz Zxsbf a_jgh\u_ dmevimju

Lzd “_ \ kIZIhljZz" _gu fZ]bkl_jkdb_ bkke_"~h\Zgby gZ gZebqgb_ fbdhlhdkbgh
gbjh\Zgguofdbj ij _"gZagZq_ggu_ "“ey kdZjfeb\Zgby k_evkdhohaycklI\ _gguo ilbp

EZ[hjZlhjgu_ bkke_"~h\Zgby khklhyeb ba b~_glbnbdZpbb fbdhlhdkbgh\ hij_~
Ihdkbgghklb hkmeyklfu_ k ihfhsvx \ukhdhwnn_dlb\gh]lh "b~dhklgh]h ojhfZIh]jZn?

Dexg_\u_ keh\zZ fbdhlhdkbgu a*Zphaekdlyb\Ze \gukhkledhwnn_dlb\guc b~
dhklguc ojhfzlh]jzn

KL:J>U DHF;B@?F1E>?=1 FBDHLHDKBG>?J

ckbg F @ Zr ¥d \_|l_jbgZje@kzZgblZjbgzZn_"jzZkugOhp_gle : ;Zclmjkugh\
Zlug™# "hklzgzc f_fe_d_Iled mgb\_jkbl_1e
Hjuglz_\zZ F >x fzZ]bkljzZzgl : ;Zclmjkugh\ ZlugnrzZ'hklzgzc f_fe_d_Il-d

mgb\_jkbl_1e

;e fZZe”Z fbdhlhdkbgMOkterZimZruelugZ ¥Wifkualk jeZau¥g @idkua
lk_jegtl@gj_k_d_e_ke fbdhlhdkbg”_j Znehlhdkbg”_j hojzZlhdkbgAhgdkbmfZabg”_|

Fbdhlhdkbg” 'k fe_ke ‘uenZg fepf fh¥g ;*®ZrZjmZrue@ZjNu- [*jZau
fbdhlhdkbg”_j - f@®fug”rZ dlZjZzeZgug ijZdlbdZasg”_ [*e+i hkuef ImjZeu
"ZmeZkiZc - hgyj_g_g [heZlug ZmeZg™rug Zem f_g wdhghfb&igeug ZaZclm”™u
lujukz”™u

Fbdhlhdkbg”-_ j@sc[ej_me dZgp_jhigg”$tZe rZjmZriewgef"_jeg"_ _QKhu
f fdeg | Kkl “Hujl & e |_d fZeeg¥ZgZ _f lgefr_jre ZfW iZcrZgZlug ZNZTNZ]
‘reg " _abyg”u

;*a hkuwjEkO©[hcukrZ2®_[b&jZklujm jJleam [Zjukug”™Z [ea r_Iltge”+sg hlZg®u
‘mjgZe ]Zalh_~ delzilzjr@jZkluj*® >_ahdkbgb\Ze_ghe f_g a_ZjZe_ghg fbdhlrt
[heui 1Z[ueZz®u heZj )XVDULXP fb@khkdpdiowez@Zj u- >gefe g r¢Zue”"Zjru
aZufrzZchu

;e fZZerZ fZ]lbkl_jeed a_jll_me_j Zmue @ j@BRELjremn =~ fege@jpZfugnZ
fbdhlhdkbg”~-jhemu a_jll_e]_g

A _jloZgZ®a jl _me_j fbdhlhdkbg” _j*e b” _glbnbdZpby~rZg “ZeiudhmkbdZkug
NZg ju wnndle ojhfZlh]jZnrckui@u ©d»f _]+f_g jleace]_g

G_Jl+-a1¥frZj fbdhlhdkbg a_ZjZe_ghg "_ahdkbigj\Zenmsddds ojhfZlh]jZn
ktcu@u W
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$\WVLQ O - $VVRFLDWH 3URIHVVRU '"HSDUWPHQW .RVYWDQ@WHLW DU\
8QLYHUVLW\QDPHG DIWHU $ %DLWXUV\QRY
2U\QWDHYDPSQGHUJUD.RXWDIQYD\ 6WDWRHDPUICy BUWHW\ $ %DLWXUVIQRY

7KH DUWLFOH GHVFULEHV WKH QHJDWLYH LPSDFW RI P\FRWRHLQV RQ
LPSDFW RQ WR&B XSRAXOWILWH WKH IROORZLQJ P\FRWR[LQV DIOWDWRNRQPLQV RF
BUREOHP RI P\FRWR[LQVLVY NQRZQ IRU RYHU \HDUV % XW PDQ\ |
P\FRWR[LQV LQ IHHG DUH QRW XQFRPPRQ DQG DHRXW RHKYD WBLRREO AR DL
WDNHQ IRU WKH SUHYHQWLRQ RI GLVHDVHV FDXVHG E\ WKHP DQG WR UH
6RPH P\FRWR[LQV DUH FDUFLQRJHQLF DQG FD QP HBRXPXIOINVH 1LY DWK
YHU\ GDQJHURXYV QRW RQO\ IRUPDQLPOLFK KXW WEWRHRIWRGXFWYV LQ IRRC
‘H FDUULHG RXW D OLWHUDWXUH UHYLHZ RI WKH VWDWH RIUR@RZOH
IRUHLJQ DQG KRPH PDJD]JLQHV QHZVSDSHUV DQG ERRNV 'HR[\QLYDOHQF
RIWHQ S REXELGHVSUHDG PLFURVFRSLF IXQJL RI WKH JHQXVFURSDULXP
$OVR DUWLFOH UHIOHFWY 0ODVWHUYVY UHVHDUFK RQ SUHVHQFHMVRI P\FR
IDUP ELUGY /DERUDWRU\ VWXGLHV FRQMQNWHGH WIH GHVQHDRMNLIRR RR 1 RPAI
LPSOHPHQWHG XVLQJ D KLIJK SHUIRUPDQFH OLTXLG FKURPDWRJUDSK
.H\ZRUGV P\FRWR[LQV ]J]HDUDOHQRQH GHR[\QLYDOHQRO KLJKO\ HIIL

Fbdhlhdkbdhau ilbpywZz ba gZb[heg kdhevdh \b~hkeb mqg_klv qglh jZpbhgu
wdhghfbg_kdb agzZqgbéud kjh\j_f_gghlhgzZs_ \k_]h khklhylkbddhevdbo \b~h\ jZklb
ilbp_\h”kI\Z <ukhdhijh"midiphyw ilb |1_egh]lh kujvy klZgh\blky ihgyl§E g_hJ[oh
pu gqj_a\lugqZcgh gm\kl\bl_evipdkgzffbdlihklv hij ~ e gby aZ]ljyag _gby gllZo”h]h be
lhjz" _gb_ fh _l g_ ijhy\leylvky hqg_\IB3'gbfb | \ir_gbp_ qZs_ \klj_qZxlky
debgbqg_kdbfb ijbagzdzfb gh kgb _ghhdikbgmd_ZjZe \ghlglhkdkbgdmdmjma_
Ib\ghklb g_ba[_Ggh k_]h”*gyrgbc ~_gvZmaZlhdkbgu a_ZjZeygdhg_ hdk +ho
\_kgu [he_lj_okhlfbdhlhdkbgh\ [hevridhdkbgu Kh_\uih~kbheg_qgurjhlz
kiI\h ba gbo ijhyleyxl Ihdkbq_kdh_ 7b cki\b fh]ml kh”_j ZIv \hh[kv ki_dlj
highh_gbb “b\hlguo b ilbpu Kj_"b ie_kigdRUmndkbgh\

]lib[h\ hkgh\gufb ]_g_jZlhjzfb IhdKbgh\ \DhglZfbgZpby dhjfh\ kbdHEFfibhd b
rbomkeh\byo y\ey®VIB\HUJLOOXV )XVdZd ke ~"kl\b_ eijrgb_ky fbdhlhdkbdhau
QLELRP $OWHUQDULD GZb[hd__ dZd nzZdlhj dhjfe_gby hdZau\Zxl [hevrh_ \
dhfh\ \uaulzZxl ZneZlhdkbgu hojzgb_ gz j_glzZ[_evghklv KkIhE AkgZqgb
a_Zj ghg Ihdkbg b”"_ahdkbgb\Ze_gll_ewyZy kl_i_gv azZjzZ _gby dhjfhkbfbdhlhd

Hij_~_e_gu bo obfbg_kdb_ nhjfngzZfb g_]ZIb\geby_| ij_"~_ \k_lhqgggv
abdbbfbg_kdb_ k\hckI\Z f_oZgbaf ~_"b\hlgh]lh i9dZaZl_eb jhkbhobfbx djh
g_dhlhjuo kljZzgZo jzZkkgblzgu fbgl\b hi*_evgu_ fbdhlhdkbgu kihkh[gu ihjZ"
Ahimklbfu_ dhgp_gljZpbb wlbo fbdh bAjm]b_ hj]Z&bKi_fu hjl]Zzgbafz
dhjfZo ~ey jZaguo \b~h\ "b\hlguo b ilbp@szZZ h*"bgZdlhj mkm]m[eyxsbc \j_~ hl
I1Zd _ jZajzZ[hlZgu dhebqg_kl\_ggu_ e#ddhZhiikbghwlh bdhckl\h gZdZieb\Zlvky
gu_ f_Ih”u hij_~_e_gby wlbo \_s_kI\ hj]gggbaf Bf_ggh ihwlhfm hgb gZb[he__
ebguo km[klZgpbyo <_~_lky bamq_gbiZbu*fmeitbpu Kebl_evguf i_jbh~hf "ba
f_g__ bamg_gguo fbdhlhdkbgh\ 1Zdgb d2d Wwg/h _d damigdkmr_d Jhekk
Ilh&bgu b ij dhlhju_ IZékylglms_kldh]lh ihlJheh\vy [jhce_jh\ > @

\_gguc msifipbp_\h*kl\m> @ G _dhlhju_ Thdkbgu hdZaul\zZxl ki_pbn

Dhjfz j_~dh [u\Zxl aZjz _gu ebry_ldh_ \ha~_ckl\b_ \ Ih \j_fy @&Zd ~jm]b
gbf fbdhlhdkbghf h[dggfh \ijbkmlkI\m[he__ h[s__ dzd ihdiZzd20b_

LZ[ebpZz <ha”_ckl\b_ fbdhlhdkbgh\ gZ “hfZrgxx ilbpm

GZbf_gh\zZgb_ fbdhlhdkbgZz <ha”_cklI\b_
A_ZjZe_ghg AHG Kgb _gb_ \u\h”~bfhklb il_gph\
> ahdkbgb\Ze ghe >HG Kgb'gb_ ycp_ghkdhklb
Lhdkbg 77 Dbklu ybggbdh\

>bZp_Ilhdkbkpbji_ghe >:K Ihl_jy wf[jbhgZz

:edZehb”™u kihjugvb kihjugyyAZ” j°dZ iheh\h]h khaj_\Zgby
HojzZlhdkbg : HL: GZjmr_gb_ jzZ[hlu ihq_d
Ih\ur_ggh_ ihlj [e_gb_ \h”u
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7 lhjZz" _gb_ fmkdmevgh]lh "_em~dZz

>HG HidZa hl ibsb

‘neZlhdkbg % ‘L% @bjh\zZybkljhnby i_q_gb

7 Bffmghkmij_kkby

>HG G_h”ghjhrgh_ ihlheh\v_

>: K GZjmr_gb_ hi_j_gby

Gb\Ze_ghe JZkkljhckI\Z g_j\ghc kbkl_fu

HL:

7 IhjZz  _gby jhlh\hc ihehklb b dh gh]h ihdjh\Zz
Lhdkbg ++ <hkiZe_gb_ kebabklhc h[hehqgdb| \ jhlh\hc
GB< ihehklb

> K AZIjm~g_gb_ “uoZgby

L% < ycp_

HL: Hkz~db

7 lehoh_ dzZqg_kl\h kdhjemiu ybp

>HG lylgZ djh\b b dmkhqgdb fykZ

AHG =mklhc ~_elhd

Wdhghfbgq_kdbc ms_j[ ijbgbgy_fuc Hfs_ba\_klgh qglh klj_feljghh_gkh
djtkkdihbg_kdbfb ]jb[Zfb Ihevdh \ j_angéyhzZliilbp_\h"kI\Z ffZakdh h[oh” blvky ~»
ihl_jv mjh Zy ih hp_gd_ Ijh*h\hevklkzygftbc dhjfZzfb b ~h[zZ\dZfb jZghdh_ ev
k _evkdhoklaygghc AhgbaZpbb HIG ijhbkoh™ gby mkbeb\Z | ijh[e_fm dhjfh\
\ Jeh[Zevghf Zki_dl_ ~hklb]Z_I| eZejfbdhdhdkbdhah\ EhgzZefhahpbdkbgh\ \
jhv  KR: \ ]1h~ >Zggu_ h[ ms_j[_ hkmdhghf khkj_~hlhg_gZ\doadjghZo b
gy_fhf hi~r_evgufb fbdhlhdkbgzZfb ih~kiglhlgdh \ ihplup ijh"mdlZo i_j_jZ[hldb
g_\hafh'gh ohly bf_xlky khh[s_gby hallgth\glh kujvy hljm[yo Dhhf_gZlklh
\ Kh_Nb gguo RIZIZo \ j_amevlIZl_ ihjzklgbyevgu_ dhjfZdbZbamxlky gZebqgb_f
ZneZlhdkbgzZfmjdrmad m[uldb® \ewgu_ fbdhltkbgh\ k gbadhc dhgp_gljZpb_c dhlt
]h~ru khklz\eyxl [he__ feg "heeZjh§ > @"ZzlklzZzgh\blv gb obfbg_kdbfb g

;hevrbgkI\hf kljZg ijbgykLinbggpbb [bhebqg_kdbfb f_Ih~rZfb < Ih ~_ \j_fy 1Zdb
ijbal\Zggu_ dhgljhebjh\Zlv b h]jZgbgdY4f¥Z ahy\eyxl dmfmeylb\guc wnZ _dl \ hj
liva _gb_ fbdhlhdkbgzfb dhjfh\ b ijgdmfdlhNMbpu b fhlml \vaulZlv km[debgbq _
iblzgby q_eh\_dz «<f_klI_ k I_f ijbklbbdklhwkbdha g_aZ\bkbfh hl mKe&h\bc kh?"
ie k_g_b bo ijhmp_glh\ \ ijh*mdpbbgbZkl\j_f_gb ]h~"Z b nZau \ujZsb\Zgby <
gb\h”"kI\Z g_ba[_"gh Z ZgZebau ™nhjogaovgdegEyo [hevrbgklI\h ki_pbZebklh\ [m
"hjh]lhklhysb "ml bkdzZlv ijbgbgm \g_aZigh Wiamgthdrbo g_

>hkimigu_ f_Ih"u ZgZebadzZgiajalhqg_kdbo kbfilhfh\ \ qzf m]lh~gh gh j_"d
Ilhedh ~ey ~_kylhc qgZklbkblghhlh&h ~_ckl\bb fbdhlhdkbgh\ > @

lezkg "Zggu)f$2 [he__ q_f k_evkdh L_i_jv i_j_c~_f g_ihkj_~kI\_ggh d hib
ohayckl\_gghc ijh*mdpbb \ fbjgha.kZgbx wdki_jbf_glZevghc qZklb bkke_~h\Zz
fbdhlhdkbgzZfb> @ FZl_jbZehf bkkl\Zgbc yleyebkv ijh

< j_amevlzl_ "bag_"_yl_edghkliqufbdhf[bdhjfZ hlh[jZggu_ gZ ilbp_\h"qg_ki
kdibg_kdbo ]jb[h\ gZdZieb\Zxhkyb fbdjh “ijbylbyo LHH Dagikl ]
gu ZneZlhdkbgu hojZzlhdkbg : a_ yn2gughg LHH ©;jhce_jgZy ilbp_nZ[jbdZ
I[jboth_p_gu b ~jm]lb_ hj]Zzgb&flzeyjx » dzZzgzla | DgkidhklZgZckdhc h[eZklb ;ueb
sb_ [hevrmx hiZkghklv "ey ex”_c “bhihdjpdbghb"\_ kj_~gb_ ijh[u ih ~\mf
ilbp gZijZ\e_gbyf gyjipgh [jhce_jghlh

JZg__bddhlhdkbdhau m “b\hlguo b ilbljppgh ba bkke_~h\Zgbc dhjfh\ ijh\h"]
hif_qgZebkv k_ahggh b azZ\bk_eb hledkbfz\b <ZghdfrZamjkdhf mgb\_jkbl_1I_
g_kdbo mkeh\bc h[oke h\eZgghklvdhevriug \ eZ[hjZlhjbb ijb dZn_"jb_ahh]b
\ha”“moZ ~h b \ur_ Ijhfure_ggh_ghalh
Ilh\e_gb_ dhdphfh\ \ khqg_IlZgbb k gZjmr_EZ[hjZIhjgu_ bkke_"h\Zggegbkiblalh
gb_f ij®we o0jZg_gby a_jgZ \ gZklhys_b™MjgfgnbdzZpbb fbdhlhdkbgh\ \ dBpgfZo hkg
ihalhey flodhlhdkbdhazf \hagbdzZlv \géax[lyz hij_~_e_gblc Hhgkbqgghklb [bheh
\j fy 1h"Zz ]bg_kdbo J[iZlo gZ “bl\hlguo kligrbo

ljh[e_fZ \ Ihf qglh azZjz _dhlhdb hkms_kl\ey_fu_ fkhsMx \ukhdhwnlib)d
kbgzfb dzd ijZz\beh jzZkiky*geyZ\ghgh]lh “b~rdhklgh]h ojhfZlh]jZnZ WIh iha\he
f_jgh \ fZzkk_ a_jgZ beb dhf[bdhjfz &if_%xl2bdlv fbgbbdev mjh\gb fbdhlhdkbgh\
kdhie_gby igbkdhgp_gljZzpby fbdhlhdikbgh&vgh ~“himklbfu_ dhgp_gljZpbb b kl_i
fh™_1 Julv hgq_gv \ukhdz \ ldzd_gZhiZkghklb Py
mqgzZkldZo k\h[h”guo hl ie_k _kgbl hgb F_Ih” hkgh\Zg gZ wdkljZdphbh a_ZjzZe
kiI'mx$% @ gZ ba ijh[u oehjhnhjfhf hqgbkld_ ihemqg_gc¢
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wdkljzdlZz b hij_~_e_gbb a_ZjZe_ghgzZ 9_Ih~hH[t_f jZklI\hjz $ \g_k_gguc \
"b~rdhklghc ojhfZlh]jZnbb ojhfzlh]ljzn \ fde fde

lj_~ez]Z_fuc f_lh” hij_~_e_gby ~_&hd fZzkkz x4~Zjlz ~_ahdkbgb\Ze_gheZz
klpb\B_ghezZ b a_ZjZze_ghgzZz \ h~rghf\\n[jZggZy \ ojhfZlh]jZzn \ g]

dhf[bdhjfXdexqZe ke_"mxsb_ wlZiu 0 Zebd\hlgzZy gZ\_kdz h[jZap:
ih~lhlh\dZ ijh[ b g_h[oh”bfh]lh WHhjm IkI\mxsZy jZklI\hjm $

"h\Zgby K«i \ukhlz ibdz khhI\_Ikl\mxszZy ~Zggh
wdkljZdpbx ~_ahdkbgb\Ze_gheZZtkka KfZg~Zjlz \ ff

eghgZ ba h[jZapZ kf_kvx Zp_ANngEljbe Kp \ukhlzZ ibdzZ ~_ahdkbgb\Ze_gheZz

h[jZzapZzZff\
hgbkldm h”ghc qZklb wdkljzdlZ gZ dhehgd_
kh kf_kvx m]ey k hdkb”~hf Zexfbgby Ibd ~_ahdkbgb\Ze_gheZzZ gazZ\uph”"bl
hij_~ e gh_ahdkbgb\Ze _ghezZ \“"lqb rdZeu kZfhibkpZz Zigiebrabeb
s_ghf wdkljzdl_ k ihfhsvx \ukhidhwnihlichjgh Ke_~h\Zl_evgh fbdhlhdkbg”_ahk
ghc "b~rdhklighc ojhfZlh]jZnbb <Wwh@ O\ZgZghk g_ [ue h[gZjm _g \ khhiI\_IkI\bl
dZ]_e_ k"MIN.dIhjhf ijb ~ebg_ \heguljZnbdhf

gf
h[_a bjb\Zgb_ \lhjhc qZklb wdkljZ#lHZjm _gb_ b"_glbnbdZpby b hij_"_
]_dkzZghft e_gb_ kh”~_j Zgby Z®_gjhgZ k ihfhsvx
jZa[Z\e_gb_ wdkljzdlz \h~wdkb \iukhdhwnn_dlb\gh]lh “b~dhklghlh ojhfZlh
ljZzgpbya_ZjZze_ghgzZ \ [_gahe lizZnz <wW@O

hij_~_e _gb_ a_ZjZze_ghgZ k ihfhsvx
\ukhdhwnn_dlb\ghc “bArdhklghc ojhfZlh]jZabbbg _dlhj ojhfZlh]jZznZ \\h”beb
<W@O Kk~ MINdIhjhf ijb ~ebg_ \hegufde jZkl\hjzZ % lh  bkl_g_gbx kdhjh [t
gf h[gZjm _g ibd AZI_f hij_~_ebeb b _]h \ul
ljh~rhe bl _evghklv ZgZeQdkZ b jZzkkgblzZeb dhgp_gljZpbx a_ZjZe gh
ijh[_ ih nhjfme_
H[gZjm _gb_ b”~_glbnbdZpby b |
e _gb_ kh” _jZgby ~ _ahdkbgadzZ k ih § _c=V5-Wi-V2
fhsvx \ukhdhwnn_dlb\gh]h “b~Adhkligh]h meVl =13
ojhfzlhljznz <W@O

Mkeh\by <W@O ih”\b'gZy nZa K dhgp_gljZpby a_ZjZe_ghgz \ dhf[bdh
bahijhizghk®z kdhjhklv ih J

ghc nzau fe fbg ~_IMM8Ihj mklzZg _ktdhgp_ngZpby kgblu\z Iky ba ojhfzl
eb\Z f gZ ~ebgm \hegu gf ndze liZnZQPO _ _
| _eghklb 2 H | <oh”gh gzZijy’ 9 th[t_f aZ]Jma_db wdkljZolZz
k_thibkpZ f< - 9 hi[t_f |hke__ jZa[Z\e_gbk®

JZkq_| dhgp_gljZpbb ~ _ahdkbg 9 HJ[t_f wdkljzdlz \ bffmgghZnnbghc dt
ijh\h~"beb ih nhjfme_ ehgdbs& PO _ _

9 h[t_f ihemqg_guc ihke_ wexbjh\Zgby
& _ Viem+hadp bffmgghZnnbghc dheh@db
T V2 +M +1000 * heT 9 h[t_f wdklZdpbhgh]lh jZkl\hjbl_ey
PO

P+fzkkZ gZ\_kdb
1" _
9 " h[t_fjzkl\hjz $ fde fde

=jZnbd H[gZjm _gb_ b dhebq_kI\_ggh_ hij_~_e_gb_ ~_ahdkbgb\Ze_gheZ k
<W@O

'DWDH 1&03 &+ (0??$7%$?86/8*, _= " 6DPSOH 1DPH '21
$QDOL]D]JHDUDOHQRQX Z SUREFHSV]HQLF\ 1DZD]ND J Z
P :\NRQDWDODNSDO2U\QWDHYD

,QMHFWLRQ 'DWH

6DPSOH 1DPH 21 RQ 9LDO /RFDWL
$FT 2SHUDWRU 2EUHPVNL.D]JLPLHU]

$FT ,QVWUXPHQW , Q VW, QXPOHRQ@W P H

$FT OHWKRG 38+ (R®?20HWKRGY O

IDVW FKDQJHG E\ 2EUHPVNL.D]JLPLHU]

$QDO\WLY OBRWHIRG (0? 20HWKRGY O
IDVW FKDQJHG E\ 2EUHPVNL.D]JLPLHU]
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2]QDF]DQLH]HDUDOHQRQX

s (F (F 86/8%, 71

(IWHUQDO 6WDQGDUG 5HSRUW

6RUWHG E\ DO 6LJIQ

&DOLE 'DWD ORGLILHG

0OXOWLSOLHU

'LOXWLRQ

8VH OXOWLSOLHU 'LOXWLRQ IDFWRU ZLWK ,67'V

6LIJQDO )/'=$ ([(F

5HW WIFNSH $UHD $PW $SUHDSPRXQW | *US| 1DPH
>SPLO@ >QJ PO@
$0ID 21
EHWD '21
00 = (1
7RWDON

5HVXOWYV REWDLQHG ZLWK HQKDQFHG LQWHJUDWRU
ZDUQRGIUWURUYV
L, QVWUXPHQW 2EUHPVNL.D]JLPLHU]

=jZnbd H[gZjm  _gb_ b dhebqg_kI\_ggh_hij_~ e gb_~ ahdkbgb\Ze gheZ k
<W@O

'DWD 1203 R&(0??$7$?86/8*, _= ' 6DPSOH 1DPH '21
$QDOL]D]JHDUDOHQRQX Z SUREFHSV]HQLF\ 1DZD]ND J Z
P :\NRQDWDOPMSDNDHYD

,QMHFWLRQ 'DWH

6DPSOH 1DPH 21 9LDO /IREFDWLRQ
$FT 2SHUDWRU 2EUHPVNL.D]JLPLHU]

$FT ,QVWUXPHQW , Q VW, QXPOHRQ@W P H

$FT OHWKRG 38+ (R®?20HWKRGY O

/IDVW FKDQJHG E\ 2EUHPVNL.D]JLPLHU]
$QDO\VLV OHVHARG (® ®MHWKRGY 0

IDVW FKDQJHG E\ 2EUHPVNL.D]JLPLHU]

2]QDF]DQLH]HDUDOHQRQX

s (F (F 86/8%, 71

(IWHUQDO 6WDQGDUG 5HSRUW
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6RUWHG E\ 6LIJQDO

&DOLE 'DWD ORGLILHG

0OXOWLSOLHU

'LOXWLRQ

8VH @WWLSOLHU 'LOXWLRQ IDFWRU ZLWK ,67'V

6LIJQDO )/'=$ ([(F

5HW WLPH\SH $UHD $PW $SUHDSPRXQW]| *US 1DPH
>SPLOQ@ >QJ PO @
$0ID 21
EHWD '21
00 = (1
7RWDO

5HVXOWYV REWDLQHG ZLWK HQKDQFHG LQWHJUDWRU
ZDUQRGIUWURUYV
L, QVWUXPHQW 2EUHPVNL.D]JLPLHU]

=jZnbd H[gZjm _gb_ b dhebq_kl\_ggh_ hij_~_e_gb_ a_ZjZe_ghgZ k ihfhsvx

'DWD 1203 R&(0??$7$?86/8*, = ' 6DPSOH 1DPH =(1
$QDOL]D]JHDUDOHQRQX Z SUREFHSV]HQLF\ 1DZD]ND J Z
P :\NRQDWDODNSDO2U\QWDHYD

,QMHFWLRQ 'DWH

6DPSOH 1DPH =(1 /IRFDWLRQ 9LDO
$FT 2SHUDWRAUHPVNL.D]LPLHU]

$FT ,QVWUXPHQW , Q VW, QXPOHRQ@W P H

$FT OHWKRG 38+ (R®?20HWKRGY O

IDVW FKDQJHG E\ 2EUHPVNL.D]JLPLHU]
$QDO\VLV OHVHARG (® ®MHWKRGY 0

IDVW FKDQJHG E\ 2EUHPVNL.D]JLPLHU]
2]QDF]DQLH]HDUDOHQRQX

yI'$ (F (FF 86/8%, 7

(IWHUQDO 6WDQGDUG 5HSRUW

6RUWHG E\ 6LIJQDO

&DOLE 'DWD ORGLILHG

OXOWLSOLHU

'LOXWLRQ

8VH OXOWLSOLHU 'LOXWLRQ IDFWRU ZLWK ,67'V

6LIJQDO )/I'=$ ([(F

5HW WL FNSH $UHD $PW SUHBPRXQW/| *US 1DPH
>SPLQ@ >QJ PO@
$0ID 21
EHWD '2[1
00 = (1
7RWDOV
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5HVXOWYV REWDLQHG ZLWK HQKDQFHG LQWHJUDWRU
ZDUQLQJ RU HUURUYV
L, QVWUXPHQW 2EUHPMNLPLHU]
H[jZ[hldjZ aemvIZIhhkiulZgbc
AZ j_amevlzZl baf_j_gbc fZkkh\hc ~heb a_Zjze_ghgz \ ijh[_ f] d] 1ijbgb
\ugbke_ggh_ ih nhjfme_
_201,00413040,5450
& 7 slew:w

Baeh _ggh_ iha\hey_| aZdexgblv qglh g_ \k_ bkke_"h\Zggu_ ijh[u dhf[bd
bghc ki_gb ihjz _gu fbdjhfbp_IlZfb

< j_amevlZl_ Jue h[gZjm  _g fladZljZdkgdtg fd] d] dhjfiZz_" _evgh
A“himklbfu_ ghjfu kh”_j°Zgby Ilhdkbgh\ fbdjhkdhibg_kdbo Jjb[h\ \ dhjfZo
bglj_~b_glZo ij_~gZagZq_gguo “ey kdzZjfeb\zgByebpjb\ "~ gu \ |

LZ[ebpZ Ij_~_evgWhhimklbfu_ ghjfu kh”_j Zgby lhdkbgh\ ?\jhkhxa

Ihdkbg dhijf I>D ?7N baf

L Ihdkbg A_jgh\u_ Fd] d]
Dhf[bdhjf | f Fd] d]
Dhf[bdhjf \ajhk Fd] d]

A _ZjZe ghg A_jgh khy dmdmjmaZz Fd] d]
A_jgh dhf[ffdh F] d]

LZdbf h[jZzahf dhgp_gljZpby fbdhlhdkdp gbc jZklbl_evgh]lh b ie_k_ggh]h i
gaAa_ZjZe _ghgZ \ dhf[bdhjf_ ~ey ilbpwhj*\gby Hgb g_ \uyleyxlky ijb ihfhstl
rz_1 ij_"~_evglimklbfmx dhgp_gljZpbxkhljzZd_gouzZzgZeblbg_kdbo f_Ih”h\
dZd a_ZjZe_ghg h[ez~Z_1 \ujZ _ggufb ]hjfh

ghhrhgufb wdkljh]_ggufb k\hckI\Zfb wlh Ebl_jzZImjz
ijb\_~_1 d g_1Zlb\gufghgbygZ ilbp_\h~ GmjZeb_\ ? J Dhgbr B B Fbdhlhdkbc
q_kdb_ ohayckl\z \ ilbp_\h~kI\_ GZjhgghh”kI\ _gguc

Dhgljhev gz~ kh”~_j zZgb_f fbdhlhohkgga\ilbp_\h~RI\h < K
\ dhjfzd k\h_\j_f_ggh_ mkljZzg_gb_ bo g_19_gv_\E B Kh[he_\ % & DjZ\q_gd
Ib\gh]h \ha”_cki\gyh[oh”bfu_ f_ju "& <Lml_evyg Fbdhlhdkbgu \ dhjfZo
h[_ki_q_gby [_ahiZkghklb a“hjh\vy “b\bkbjbolgikZgblZjby < K
hkh[_ggh a”“hjg\eh\_dz E_\bpdZy ‘\j_gv_\Z E B Lml_evyg
;hjv[Zz k fbdhlhdkbg~rhe gZ gZqgbd : FbdhlhdkBguwhjfZo <hijblZggby
gZlvky azZz”~helh ~h |Ihl]h dzd hgb ihyylky \«]h K
Ilhiuo dhjfZo ey “b\hKddex”" gb_\k_o H[j fkdbcBWDUDOBQ®G®IIR[\QLYD
|_ogheh]bg_kdbo izjzf_Iljh\ ijb m[hjdOHQRGRWR[LFRRQAMYRXURIFEBIWHULQDU\
gbba_jgzb ]hlh\h]hdhf[bdhjfzZ 1Zzd VFLHQHHV <« zK
_ijbf_g_gbbg]lb[blhjhe_k_gb Z~khj Lj_fZkhk Y K_jl_cg_\ : B Lblh\z
[_dh\ "ey k\yaulzZglhghlhdkbghdZeh] < X b ~j Fbdhlhdkbdheh]bg_kdbc ZgzZeb
wdhghfbg_kdhc \u]h?u b mki_rghc dhjwhju kbZ]ghklbdZz ijhnbezdlbdz b |_]
lib[dZfb b bo f_|Z[heblZfb iby g_aZjZadhe _ag_c “b\hlguo DZaZgv
ljhZzgZebabjh\z\ h[ahj ebl_jZImju fuK
kqblz_f qlh ~Zevg_crb_ bkke_~h\Zgby "h&WRXEHOV6 <ebygb_ fbdhlhdkbg g.
[ulv gZijZ\e_gu gZ bamqg_gb_ \ha”_clklbhhy fblwgF ""mgZjegZy ZkkhpbZjpby \ _|_
Ilhdkbgh\ \ gbadbo dhgp_gljZpbyocewWZglZjguo ki_pbZeblklphe agyf itBg$
ghklb 1Zd b \ dhf[bgZpbb ihkdhevdm qgZklh Kgb
h~rgh\j_f_ggh ijbkmlklI\mx|l \ dhjfEo b dhj
\uo "h[zZ\dZo b \_jhylgh fh]lml hdZau\Zlv kb S5HIHUHQFHV

g_1_Ibg_kdh_ \ha”_ckl\b_ gzZ d&Zhjh\v_ "h1XUDOLHY (5 .RFKLVK , , OLNRW

g_c ilbpu SWLFHYRGVWY H SURPKXKFRGRMXHQOQ M
lzd °_ ijbkmlkI\b_ kdjulbhd&dbdBWLFHYRGVWYR 6

gh\ b ~h kibjog_ \uyle_gguo Jjb[dh\uo f_1Z $YUHKQYD / , 6REROHY % & .UDY

[heblh\ \_~_I d g_"hhp_gjAkighkljz / 9 7XWHO MDQ YISQ\OY NNRRAURPND K *L JLt
g_ghklébdhlhdkbgh\ fZédhjfey “b\higud VDQLWDULMD 6
Kdjulu_ nhjfinfuggh ijbkmlkI\mxl \ \b~"_
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JHYLFNDMD $ % $YUHQ HYD / |LDIQWM® IMDQ 9SERILO MNMHVRMNBR]QL W F
OLNRWRNVLQ\ Y NRUPMK 9RSU SLWRQH]J&HWRW KD Q 6
+6 &URXEHOV 6 PLNRWPNRILBDQD VP
2EUHPVNLMWDUDOHQRQH DQGWGHR[\QH]K ®DMDUY VR ¥ IHMWH MIDQ D U Q \ k
YDOHRRABWR[LFRROYVK MRXUQDO RS HFH B ESIRERDU\] QMDPSWLF :%3$
VELHQHHV <« +6 6
7UHPDVRYO -D BHUJHMFKHY $ , 7LWRYD
9 -X L GU OLNRWRNNMQ®BOR ENRUPRWL M

K\_~ _gbly[Z\IhjZo

ckbogzjzl@ziizkh\bdZg”"b”zZk _evkdhohayckl\ gZgutbhp_gdzZn_"ju_I_jb
gZjghkzZgblZjbb DhklZzgZckdib&m”ZjkI\_gguc mgb\_jkbl_I bf_gb : ;Zclinjkugh\z
DhklZgzEZydh\kdh]h l_e HP D LFOD UBDV#V P D IUX

Hjud Z_\Z FZdiZe>"Zgd_ev~bgh\gzfZ]bklzgl ki_pbZevghklb < *
<_|l_jbgzZjgZy kzZgblDbklZzgZckdbc JThkm~*Zjklgbdgiykbm!| bf_gb : ;Zclmjkugh\z
] DhklZzgace <hbgB9l_jgZpbhgzZebklh\ : [I_e HPDLPDNSRV#PDIUX

ckbg FZjZl @ZXitedt £+ ZmuerZjmZr®eweufugu dZg”b~Zlu \_| jbg@keZyb
IZjby dzZn_"jZkudgbp_gl: ;Zclmjkugh\ Zlugrzhklzgzc f_fe_d_Illed mgb\_gkbl_]I

"hklZzgZz&ZeZku FZydh\lkdhkhl d I_e PBLEDUDWBDLV# PDLO UX
HjuglZ_\Z FZdiZe > Zgduawv42u< fzfzgO0Migu fZ]bkljZzglu <_I_jb

gZje@kzgblzZjbyZcimjkugh\ Zlugrzhklzgzc f_fe_d_Iled mgb\_jKhlkllZgZ®

<hbgmBgl_jgZpbhgZebklh\e 1_ce RDLPDNSRV\D #PDLO UX

$LVDQUBWDSSDVR®DRKGLEBDWHULFXOWRUEOVRFLBWH 3URIHVVRU 'HSL
9HWHULQDU\ 6RQWWDRWLROWDWH 8QLYHUVLW\QDPRGWDGHUB LBW/RYMMX U V'
BWUHHWKRQH HPDLEDUDWBDLV#PDLO UX

2U\QW DBGIYMSDIEDQNHOGLRYQBUJUDGSHRLIDD W) 9HWHULQDU\ VDQLV
.RVWDQD\ 6WDWH 8QLY H U%DWWOOPR B\RD RDMW UBHHR O SLEWWUQDWILRQDOL\
SKRQH HPDLRDNSRV\IPDAL O UX

H$ @

DEI@UE>U R&IL?J>1;1J1GR1 @UEUG>:
&K1ll>:FM ?J?DR?E1DL?J1

K_j diz_ \ G£tZ r¥» ijhn_kkhj K K_cnmeebdu ZZwa@74jhl_ogbdZeugb\_j
kbl _le :klzZgZz

KIu[Zz \e@ + Z r¥d "hp_gl K K_cnmeebguZlda@2Z]jhl _ogbdZemgb\_j
kbl e :klZgZz

Omjf I[_d HZ r¥f ~hdlhjZzgl K K_cnmeebgd¥Zldg®Z]jhl _ogbdZsugb\_j
kbl _Ie :klzZgZz

;e fZZeZ~ZGheZ h[euku ?g[_dree” j Zm~Zgu QjETf@RX a_jll_m ~_j
| _eefeg@erujZ¥itrujZ¥Zg g »gefreeelf IglZ[b¥ fZe ZAWO© Zcueuf @ _je jhre
“klejleg "&Zjlm [Zjukug”¥]*ace]_g a_jllHaKlZju djk_Il-e]_g

A_jlI_m HuklZjug “jleam [Zjukug”"@&juleZg HuklZjru- Wekl_f_keg_ Z]jh
|_ogbdZku khg@ldj It «jb[_He[Zku d_KkI_ j_legfk beecitj | jes wi ©hkiZeZju
f_g I*"jb[_4#ZeZju [_cg_e_g]_g

:cfZ@u - hiujZz©debfZIllu® Z¥Zcu khguereg”™_ |lhiu@d - &[Zlug™d |G

"1g @hj _dled azZllZj f&HZ rejeg®pueufu d ueuWhjlZrZz djk _IdLrl_jf g kZeuk
luj g™ ZmzZgbajlZrZ I1'meesdled [_filmZZku »due”u® hjlZrz djk_IdLrl_jf_g
kZeuklufZg™@ | kd_g “Zmdgug f»er_je ‘ueAlW@Zg Zcugudegre hgde]eg” -
a_jll_m " _j | _eefegZje " Zfudukugu [bedle]e Yue'ueu d_-&_Je»due”ud
r»il_jhe-1ZgZ[ug™ IhiujzZdu - f_Ilj &[Zlug™"¥ ueZe Her_je “Zceu Zc¥eg

A_jll_m dgb _e_jegnN +£@f"Zj" "y k_[m “ZjzZfrweulglj | jee mi ChkiZgdg
N 1ZgZiluwo olerle]e khguf€ZdZj di ueudr »il_jNe- 1 » ChkiZeZjugZ[sjegre "u
eud 2 »kefredl_j kZ@uke&Z d_I|_j ZegWuBl »kefredl_j kZgu fA@gekZu ZQude¥ g

G_Jeal¥frZ] rZ[ug®Z]j “Zcueuf”rZjklejleg "&Zjim »d "ue ®r »l_]j
dj*_e*lg_ 1c rm» GhkiZeZj
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K_j_diZz_\:&"k o gijhn_kkhj Bdkdbc Z]jhl_ogbqg_kdbc mgb\_jkbl_I bf_gb K K_
ebgzklzgz

Klu[Zz_\ ® xdk o g*hp_glDZaZokdbc Z]jhl_ogbqg_kdbc mgb\_jkbl_|I bf_gb K k
ebgzklzgz

Omjf_I[_d H*hdlhjzZzgl Zkkbkl DyZaZokdbc Z]jhl_ogbg_kdbc mgb\_jkbl_1I bf_gb
nmebgzZklzgZz

< wlhc klzZlv_ ihdZazgu wdki_jbf_glZevgu_ jZ[hlu ih ih\_joghklghfm m
gbadhijhmdlib\guo b ~ _]jZz~"bjh\Zgguo mqgzZkldh\ ijbjhrguo dhjfh\uo iZkl[bs ij
LHH ©;ZcfujaZh? ?g[_drbev” _jkdh]h jZchgZ :dfhebgkdhc h[eZklb

< N"Zgglke¢zZlv_ hlh[jZz _gu ijbf_gy_fu_ \ oh”~_ ijh\_~_gby bkke_"h\Zl_evkdhb«
f_Ih~"bdzZz b Z]jhl_ogbdz \f_kI_ k |I_f ko_fXzZjbidldku hiulzZ k jZaebqgufb
ljZ\hkf_kyfb

Lzd _ ~Zgh hibkzZgb_ ithgbfgldg_kdbo ozZjzdl_jbklibd ~Zggh]h j_]lbhgZ j_am:
hij_~_egby jG b ImfmkzZ b iblzZl_evguo \_s_kI\ dhebg_kl\h hkz~dh\ \ Kj.
kj_"~g_fgh]he_lgbf ihdzZzazl_e_f \ukhlZ kg_"ghlh ihdjh\Z \h \Ihjhc ~_dZ"_ n_\jZe
h kh~_j"Zgbb \ezZ]b \ f_ljh\hf keh_ ihg\u gZ ihk_\Zo fghlhe_Igbo IjzZ\ \ ]h~Am

< j_amé&VZo bkke_"h\Zgbc hljZz " _gu ihk_\gZy ]h~ghklv k_fyg b ihe_\Zy \
k_fyg \ jZaebqguo IjzZz\hkf_kyo \f_kl_ k |I_f dhebqg_kl\h jZkl_gbc gz i_j\hf ]
dhebqg_klI\h jZzkl_gbc i_j ™~ moh”~hf \ abfm b khojZgghklv jZzkl _gbc

Dexg_\u_ keh\Z k_ghdhku Z izikl\bjoghklgh_ memqr_gb_ fghlhe_Ilgb_ 1jZ
keh gu_ b ijhklu_ IjZz\hkf_kb

*52:7+ $1' "(9(/230(17 2) 3(5(11,$/ *5$66(6 ,1 7+( ),567
<($5 2) /,)(

BHUHNSDHNOD@®FWRU RI DJULFXOWXUDO .DEDNRFEYUDILAMEOVYQG WH
8QLYHUWPIVE MIVHU 6 $SHAL DO L Q

6W\ED*HDQ\+ &DQGLARDWH ULFXOW X U 3& VRFLLDQWH \ADRDONKVRIUDULDQ D <
WHFKQLFDO 8QLYHUVLW\ QDPHG DIWHU 6 BHLIXOOLQ $VWDQD

KXUPHWEHN 2BWVDMBUUDJULFXOW X WBKO W\ KGO FEWVK D JY DB WHFKQLFL
8QLYHUVLW\ QDPHG DIWHU 6 6HLIXOOLQ $VWDQD

7KLYV DUWLFOH VKRZV WKH H[SHULPHQWDO ZRUN RQ WKH LPSURYHP
DUHDV RI QDWXUDO IRUDJH SDVWHWHR KHDEHNYKLD GRID\B\UWNBULFW RI $NP
7KLYV DUWLFOH GLVSOD\V XVHG LQ WKH FRXUVH RI WKH UHVHDUFK |
HISHULPHQWDO VHWXS RSWLRQV H[SHULHQFH ZLWK YDULRXYV JUDVV PL[W
$OVR D GHVFULSWLRQ RI WKH VRLO DQG FOLPDWLF FKDQDFWHKHLVW
KXPXV DQG QXWULHQWY UDLQIDOO FRPSDUHG ZLWK WKH DYHWRBH DOQ(
VHFRQG GHFDGH RI)HEUXDU\ DERXW WKH FRQWHQW RI PRILVMDWXUN LQ

LQ

,Q WKH UHVXOWNVRUHRNVBHFWHGCGWKH VXLWDELOLW\ RI VRZLQJ VHHG!
YDULRXV JUDVV PL[WXUHV KRZHYHU WKH QXPEHU RI SODQWMWEHIRWKH I
\RX JR LQ WKH ZLQWHU DQG WKH VDIHW\ RI WKH SODQW

.H\ZRUGV KD\IVWRGOMVSBXUIDFH LPSURYHPHQW SHUHQQLDO JUDVVH)

DaLS]L & a'c_kea iZc"ZeZgm f_djEIKZj~u f'er_jeg Zjllujmf ZygZj “Zcu
Z "Z d_lkea XZceZj"WkZe”™ZjugZg Zceufru fZe Zawgu de feg ZjllujmuZp
eufrZjrulhamu [_&eui hezZjrugefrees]eZjugnZgrujukg Hereg [Zjeusk¥Hh d |
I'f g _m~_  Hkug”™"Zc hjugkda “Zcu "Zcueuf?rZjru KZjlm@ “Zcueuf”rZj?u I|b

eufuy wdht_e_j”re1Z[bb |_il_"e]ege «f*e he~rZgint hjrZm hjZ~"ZklZm fZe"u
[ auemugZg Ilhiiuj&Z kefred “Zfukugu “Zku % _ “uguku [hcugrZ IHlZrhl
lhamugzZzg "_1ljz~Zpby Imwg@i hluj 1Zezg ‘uenZg [ZklZiasj]le wMZ ~_ce-g

RI1Z [ZjeufZe ljeg_ [_jee]_g fZke”"ZgueZlug fZe ZFZaar_jege 'kmef_g
Zaw jueufug”™Z “ZcueufMZe ZaliZj Z1Zj “ZcueufrdZe Zawgu "Z 'k _fe

hj dlees]s [hcugrZ Ze _lle fZe&ZjdiljheZ ZeZc™"Z he2&j"k kZetz
rueuug”™z jZc™Mu ZgZewy_ Zk "_]_ceg_g ZkiZc™u ‘uenZg [ZKkIZi
fZeru e _Kke Ze [hyrMZe™u e ke | _dueZ ~ ceg iZcN"ZeZguecueufrdZe

ZgZ e _e™fZe rZjmZruau % ej_ Zawgu f'er_je N _ceg Zjllu Ze fZe [Z

k_ _Ile QgZug”z fzZe~hj_dl_g~*jm dhgp_g



K?EVKDHOHAYCKL<?GGU? G:MDB

kugu Zjlmu jZc™u khgufzgzZjkbuj feg ]1Z Ejghu "ZeWw  "ZeZ ZtZpug"Zz
_legeghejeke _k l'g™Mejeke 'kle > @t feg ]4Zcru> @

?mjhiz _e”™_jb%=jb[_keg'ad]ejl HkuzZzg [ZceZguklu :mue rZjmZrueu
k_ d rZ[ug”"Wcueuf®u ~_je_j"* hgu fbgbkljee]s bg\_klbpthyZezZjrudZiblZe
erey_ 'duerulzj f_g k_[*e]_ge*®Zjru Zmufug %_'l_m f_jaefagkZjlm fEKZ
ZmuerZjmZrueuje j jueufug”"Zu e_ke lug”"Z ©:]jh[bag_k? [Z~ZjeZfZku Zykug
NjZgpby~Z euf[jblzgby~z Gb”~ _j "Z “Zcueuf~rZjMugnjZ jueufug ~"Zfulm
eZgunrz ;_ev]l]byrz =_jfgbynZz [ZullZezg bg\_klbpbykeZrufrzZj d_aeg”_]-
>Zgby~rz jZchu > @ ru ug™"Zj™u eregZjZmne ad_cleg f_fe_

J k ¢ [Zk™"Z d_c[*] _e”™_j k_dberdZlbtherZmjelg g]eakug’n @
“ZcueufrZj f g rZ[udZyZ [Zc Y% _

heZ}u ZeZluge_k- feg ]1Z ~_ceg HguA_jll_mtnrekl_f_ke1g_ Z]jhl_oghb
erefy_ t ZcueufrZj rZfug”ulzj dZku

> @Zaej]le mlZ ZaXklzZg”r"Z “ZcueufrZjru A_jll_m fuklZju :fheZ h[euku ?g
Zm~™Zgu feg ]Zerrg0_ kmeZg™ague[_dee”™_j Zm~Zgug™"Z ©;zZdfbfa@RK
"ZcueufrZj feg J]jZcru @Zcueufa_jl_m "~ _jl_esfeg”_ 12 " _jl1_1%gZilu

NZjMu iZcNZeZgm”MNZgZgu T _je _jege ke jb[_ d_e ke[Zx [hcugrZjJeace_ "d_ Kkl _
IZm _|_Jeg”~_ feg ]Z'erZcfhg™z

d_kltL%e<jb[_ ke[Zku

L%e<jb[_ & Zku
& N ef 1 g “Zcueufru | _esfs
muj lujfzezjf'g" _e]l_g
“Zcueufru jI _esfs
& " _ef_]_g Zcutwf _jl_esfeg_
r'i hkiZzezZjug led e c k [m
id_di uelukua uelukua “hur Z wizZjp |
_Zji_Z[Zk “hur 7 ij|dZ[§“!< uelukua ZjiZ[Zk _jd_di
‘muj Iuj_fZe_ij_'g’\_e]_g “Zcueufny
| _eefeg'irhkiZeZjug k_[m
id_di uelukua uelukua “hur Z wiZjp |
_Zji_Z[Zk “hur 7 ZJ_|Z[ZI!< uelukua ZjiZ[Zk _jd_di
_jd_di
LZgZilul%-«jb[_ BZ Y9_ ZclZ Kk_ideref_g kf 1_j~redd_ZaXklZggu

euf [hcugrZ jlJeace_"e khgdfZg i NZeZeu Zaf@Z kugue&g k_[mef_jef g
hkizeZju MZi Zeug™yj f'er_dlZ€m”rZguk_[+se_"e

f A_jll_m glb " _e_j»
Lt ejb[_~_]° Z]jhl_ogbdZz A_jll_m HuklZju “jleace]l_g - j"e
LhiujzZlu rufru Z[Zlud *_m ZmujhiujZOdebfZIllu®© Z¥'Zcu
lujfzkuf_g Jj]ease”™egbYti hkiZeZju k_ A_jll_m fuklZju fhezZz h[eukugu
[*e]l_gkgZ™"Z Zmuj lujfZclZjzZ jlaclke_ jZ "ZeZ Zctg”~Z hl kledZjZ lhiujZz
Ze k_[eef_]_9gkZ®Z Zmuj lujfZZclzZjz ug”™Z Jjleace”fheZ h[euku KuUZ Zm~"Z
T jleace_Ne gugu @Zku Zm~"Zgug” "®$IJUR&RPEOH]|
K_[m]_ d_e_k*M _"aed*u r'"il_jne SHUW?2 fzfzg~rzZglaguéloZgZkugnia |h

kjuilZju IZ*"Zeugui ZeugZ”jd_dir ;Z jZ Z Z]ljhobfbyeaujll_me_j f_g |Ze*"ZmeZj
luj "%9_ uelukua ZjiZ[ZK¥EbfZgguc "h zZkZe”ulLhiujZlu gZjeueu [hcugrZ
ur Z RhjlZg*bgkdZy wkiAHpjllzg g lealejld _Iderl_j d_e_ ke d'Kd _Ieeld g
"bégdbc Di "ue™ur'il_j KAK | uf

d _klI_ Lhiujla Z[Zlug™"a jG Y _ hj_dled azZllZj fZdgZ rejeg”e
jueufu
A jll_m ZarfZ ZjZ LhiujZz 112 32 .2 S+
rejeg”he Z[Zlu kf f] d] f] d] f] d]

;Zcfujaz




"MUER:JMRUEU UEUF>:JU

HkuZg hjZc |B[bfZe “Zcueuf”u A _jll_mfuklZju “jJeace]_g ‘ueu
" je_j IhiujZ jueufu Lxjbg 9%ekl f keZmZgwjlZrZ %needled | _fi_jZImgZZEpu
[hcugrZ ZjZ rejegPZqgb]lbg f]WdkIf ujdc_d ZceZjugtzZue™ru hjlZrZ "gk I

kef g nhknHj< K~ h[g\b¥hkl f kef g gdLlr jf g kZeuklag”rz'fi_ g [he?u ;¢jZ
ljZllu Zahlluza ‘fer_j" d g 1ZgkZ hku ZmzZdglzZzrz Zcel fi_jZImjZk&mlej

FzZqb]lbg f] @fekl _f _kef g dZeldcire ~_ K 9% _ 1Zfua Zcug”"Z K [hemu
f'er _j~_ _d_ge-lZgwu "kefredl _jrkeinZfmugZ ZclZjgwd¥% jeg
Iblea[_~e
30

Kmj | '"Due”u hjlzrzZ 'dik_ldLrl_jf g kZzeukkgi"ar ZmZguhjlzrz
[%needled | _fi_jZImjZku ‘ue
‘ueu ZlZjgZmjua ZceZjugffZemugZigefredl jNe ‘ueu k_[ee]l_g”_j-
| kd_g "Zmidgug fer_je ‘'due”u "Zku ukIlZi rui Ze ‘ueu k_[+e]_g
hjlzrz '"dk_IdLrl_jf_g kZeuXkxgwjz "kefredl jA¢Z ku 'gei rumugZ heZceu

_k_ "Hju [heui e fer_jge ~_ldeesdl¢sZ"Zc Ima™u

bl 118
120
100
80
60
40 -
20

Kmj I'Due”u hjlZrzZ dik_ldLrl_jf_ g kZeukldilg"Zs | kd_gZmugZrug
fler_jeo ff ‘ue

. iZg Zcuguhug”"Z%e+jb[_e+sd "Zcueu®r2kd gZj "Zfuerku hjlZrZ [bedle]e
kf kzZefx 1jZzff lua”uw ] kfhekzZ zZ2j~"Zu km'ér_je ff [he™u



K?EVKDHOHAYCKL<?GGU? G:MDB

Kmj_| ‘ue®uZizZg Zcugu_ degrhrgdg”™e]eg” Je a_jll_m " _j 1 _e<Zsg” ]
“Zfue ukugu [bedle]e
UeZe™u | kmeg g Ilhilwjz f Ij reen N ff lzfuanrz ff g 'fi_ ke d
Z[Zlug™Z uezZe 'dll_f~_ 'ril_j~e 'kei'gme ~u hjlZrZ'dk _lderl_jf g kZeuKinjz
Ze™MughZz ff [he*u D_eghlefZmkuf _k_ "Aju [heru He ~_]_gefea hiujZz

Zcug”Z [Zj uh ff diue”u hjlZrZ [Zlug™"Z ueZe hjugu "hZjeZmugZghy
djk_lderl_jf g kZepkignz ff 1f_ g reer_ Zcug” ff Zze 1Zfua Zcug”"Zz
[heru Z&@eZg "Za ZceZjug”™Z Zclz& d ffk[hk™u

200
180 1721

A—— 1567
160

_’_
120 -\.__ — 1238

110,6

0 & T T T T T T T T T T T T T .

T T T T U U S S R S S
PF NN DY F YD DN NP

Kmj_|I ‘ue "ueu d_a” Je'due”ru r'il_jre 1ZgZ[ug”™d lhiujZlu
f Ij Z[Zlug™"Z ueZe fer_je-



"MUER:JMRUEU UEUF>:JU

+d kIl _L ‘d ue®u r'il ‘ueugZ ' kefredl _j kZgu f_g

kZlZemu

ufrzZjru 1ZgZilu
"ueu k_[*e] g

glerle]e 9% _ _jne r'i hkiZeZjugnEZ [+jegre

k_ [m
“ZjZfruewf_g
k_[+e] "ZgZ

&kefredl jMeu 'g]_d
d_asg”™_ ] RZzgd

LzgZilu
"glerled

ukzd_|_j ZerMughZ

‘kefredl | k2GgZ KZlZemu

>Zue”™Zj"™u
I je_jL

;Zjeuu

>ZueZj
[hcugrz

;Zjeuu

>ZueZj
[hcugrz

;Zjeuu

;Zjeuu

>ZueZj
[hcugrz

;Zjeuu

>ZueZj
[hcugrz

R’

i hkizeZz

ju led e c¢

K_[eef_oZetmpufro_j

?jd_d'ni
uelukua
ZjiZ[Zk
"hur Z
uelukua
ZjiZ[Zk
_jd_di

@hur Z
uelukua
ZjiZ[Zk

WkizZjp_|
2jd_dri

R'i hkiZeZju ;>LZmuj lujfZkuf go* e] g IDd[bZcueufru j] k [-e] g

?jd_d'ni
uelukua
ZjiZ[Zk
"hur Z
uelukua
ZjiZ[Zk
_jd_di

@hur Z
uelukua
ZjiZ[Zk

WkiZjp_|
2jd _dri




K?EVKDHOHAYCKL<?GGU? G:MDB

HkuzZzg hjZc a_jll_m "_j l_e#«fegZnmMgZcu “22ZcugZ [ZceZguKlluedu
eZeu f_I_hjheh]byeuwZceZd [ZceZgukr'i hkiZeZjugkZlZemwkZ d_I|_j Ze™ug
lu di "ue™ur'il_j~e[ejegre ‘ueu k_"Z %ejb[_ & ZeZju [hcugrz ~_g
[*e]_g% __degre ‘ueu k_[*e]_g “ueug
ANZu "kefhedl_jkshguf_gZl1Zj 1Z[b “~Zcu $N _[b_11_]j
eufrzj f_g rZfugtajru keirZfmureg Fh Z_\ G B K_jbdiz_\ G : Klu[Z_
h % _jeg Ib]ea”e = @FZe Zawg'g™ejm:efZlu ueuf
Dyi*ueru®©r »il_jre- [ejegre ‘ueug k
A28 »keiNZfmu ‘ueu k_[-e]_g ;Z[bg $$ Hkh[_gghklb dhjfhijhba
‘ueu k_J[ee]lig’de™ur'il_jre kI\Z \ KR:Dhjfhijhba\h"KkI\ <

'gme f_g Ih&gerle]le fZfujNujegre hgd K

Neleg_g fZmkuf Zcdeggre hgd]eg_ "_ceg Dmimah\Z $ $ J_kmjkhk[_j_]Zxsb_ |
dgg_g ZkZuimZ khaue”~ui Twue®uZk glHbg_kdb_ ghjfZlb\u memqgr_gby ijbjh”*g

lu "% _ [jrZ | ufrzZk Yil_jrelZgZilu dhjfhl\uo m]h~bc e_kghc b e_khkl_ighc

"glerle]e % Y r'i hkiZeZjug%Zgkz JKNKJ F_lh*bg_kdb_ mdRZekd&yh k

[hcugrz NZdg Z ™ _ceg Zutwl bazl k

;Zjeu gkZzZeZj [hcugrZi due”u Dmimah\z $ $ J_kmjkhk[ J_ PpZxs
r'il_j hkizkugureg”™_ 1ZgZilg]erled gleh]lbb i_j_aZemklgptyk_yguo iZkl[bs b
r'i hkiZzkug”zhur Z uelukua ZjiZ[Zk k_ghdhkh\ F_Ih*bg_kdb_ j_dhf_g"Zpbb
_jd_di %9_ _deir hkizkug”™Z unh Fhkd\ZhkbanZzl k
Z uelukua ZjiZ[Zk ZBCuS$Skej_k'kof Dmimah\z $ $ Djueh\Z G I Kha"Zz
Nedl_j kZguurhz”~Z “Hju [he”u ANZJukhdihph*mdib\guo k_ghdhkh\ b izZkl[bs k [

nNZgzZ f e 'If_gle'jk_Ider ~_ef_]_g[h\haezZdh\ufb [jZ\hklhyfb H[ahjgZy bgnhj
Zy™zZ Zkllu ufrzklzjrz _jdiduedu fZpby Fhkd\zZ Jhkba”~zl k
kua ZjjZk IZgzilug]erled [he”u Ze Dmimah\z $ $ Djueh\Zz G | KhanZ
"N _el_g Zy [hcugizZz [ Zklu | ufrZk \ukhdihh"mdlib\guo k_ghdhkh\ b iZkl[bs k [
hkiRug”rzZ wkizZjp_I _jd_dr [he”u [PN\haezdh\ufb ljz\hklhyfb H[ahjgZy bgnhj
Lheu 'g]_g d_aesdkeféedl_j kZgu ;>LfZpby Fhkd\Z Jhkba~zl k

f_g' ~"_e]l_g Zy [hcugrZ NZg NZgZ f ©:]jh[bag_k & [zZ"ZjeZfZku
Ze' N ef 1 g ZynZz NZg Mgy 2w f klZgz
&kefredl_jrékeirZfmu d_sg”™_]JeheZceu
"Z™ZceZ4 [ZceZgukikZ d_I_j Zerug"Z SHIHUHQFHYV
kZlZemu ZclZj&a "RZju N g z 1, OR]JKD\HY 1 $ 6HULNSD\HY *
A_ceg [he”u \HY O0DO D]\J\Q RBRQB8DWX *\O\P
S
hjulug”u %DELQ $$ )HDWXUHV IRUDJH SLU

?2k_ile ‘ueuZlZj ujdc_d WKH 8QLWHG 6WDWHV *YDVVODQG
ZceZjuguhjlZrz %needled |_fi_jZlmjZeZju
hjlzrz 'd ue™u djk_Ilderl_j~_g'f_lg XWXIRY $ $ S5WNMRXQFRORFKQR
[he~ru Zekd_g “Zmidgug fer_je FDO VWDQGDUGY LPSURYH QDWXUDO

ff jZz7u héidue”uhjlZrz'gk_lderl_gUHVWHSSH JRQH RI WKH 56)65 OHWKRG
ff ]_'d [heru Zemkj% ujdc_d WLRQRVFRZ 5RVL]GDWS

ZceZjugZZ =LD jZ"u hej Zrueu XWX]RY $$ 6DYLQJ WHFKQROF
[hefzZgug'jk | _~e ]JDQKHQL\DVWDURVH\DQ\K SDVWXUHV I
Di ‘uerur'il_jre [*jegrsueu 1Z OHWKRGLFDO UHRRRPRMFRIW 5RVL]GDW
gZilu 'g]erled ‘ueuk [Mpl jee dhf S
ihg_glle'r hkiZzeZjug”"Z rufruZZe' XWX]RYD $$% .U\ORY 13 &UHDWL|
A meg_ [ZceZguRky d_~ _ceg [he”WD\ILHOGV DQG SDVWXUHV ZLWK OHJ
Ze _"hZju djk_Ider rufru ;>L luj KHUEDJH 2YHWRYERZ 5RVL]GDW
fzkuf_d ~_]1 g lgZ~Z [heru%-lib[_ & XWX]RY $$ .U\ORY 13 &UHDWLF

ZeZju [hcugrZ "hZju l1ZgZilu'g]erled KD\ILHOGV DQG ESDOWXXHHNV ZD @G FHU]I
ZKku [ jrZz r'i hkizeZjug”"Z [he?”ur'h KHUEDJH 2YHRYFRZ 5RVL]GDW

z NZgZ f uelukua ZjiZ[Zk ~_g $IJULEXVLOQHSWRIUDPEDWDQD
NZgZz f _jd_dirt 1Zg NZgZ ¥_]_pBy

eu d _agekhugzZZjZcZeuilZzkkgheZceu

ANlhjeZj ImjZeu%ef_I1_]j

K j diz_ \ Gmjezg :fZg] _ew’bgbhebgzZjmZriwedneufrZjugurhdlhju ijhn_kkhj
K K_cnmeebg ZWudgZa@Z]jhl_ogbdZewngb\_jkbl_le _Jegregedkefred rZjm&uv
dZn_"jZku :klZo&Zku -@k ~Hieu ffuk |_e I_e
nzZdk VHUHNSDHY#PDLO UX




"MUER:JMRUEU UEUF>:JU

Klu[Z_\ =Zgb @ZzZkuf[_dh¥%ngue rZjmZréwewueufr"Zjugu dzZg”b”Zlu “~hp_gl
K K_cnmeebg Z¥WudgZa@Z]jhl_ogbdZewngb\_jkbl_Ile _]Jegregedkefred rZjmeuM
dZn_"jZku :klZg&gZku -@k ~Heu Hfuk I_e khil |_e
JDVWPDLO UX
Omjf_I[_d Hdly[gvhdlhjzgl Zkkbkl_gl K K_cnmeebiy "Zla@24hl_ogbdZeu
mgb\_jkbl _1e _]editgexkiefred rZjmZruedZn_"jZku :kl@&eZku @k ~Hieu
THuk |_e khl I_e RNWDBDLGX#PDLO UX

K_j_diz_\ Gmjezg :fZzg]_ev™bhdhhbpgko gzmjthn_kkhpZaZokdbc Zlghf &kdbc
mgb\_jkbl_I bf_gb K K_cnmeebgZz dzZn_"jzZ a_feb Mhetlky\D jAWEZ @z ijhki_dl
Ih[_"u jZ[ 1_e khl 1_e nzZdk
VHUHNSDHY#PDLO UX

Klu[Zz_\ =Zgb @Zkuf[_dhdbgrb”rzZl & gzZmdhp_glDZaZokdbc Z]jhl _olgbqg_ k
mgb\_jkbl_| bf_gb K K_cnmeebgZz dzZn_7jzZ a_fe_"~_eby b jAdZgd _ VhHtkil\d]
ITh[_~u  jZ[ I_e khil 1_e JDVWPDLO UX

Omjf_I[_d Hdly[j#hdlhjzgl Zkkbkl mZazZokdbc Z]jhl_ogbg_kdbc mgb\_jkbl_I b
K K_cnmeebgzZz dzZn_"jzZ a_fe_"_eby b jZkl:kglzgh kjhEi_dl Ih[_"~pzZ[ I_e

khl |_e RNWDBDLGX#PDLO UX

BHUHNSDHNOD@®FWRU RI DJULFXOWXUDO .\DFDNRFEYUDIULMOGVYAGE WH
8QLYHUVLW\ QDPHG DSNWHMYDUSHREWK@ODLQ 7HO 3KRQH
| DK VHNEDHY#PDLO UX

6W\ED*HDQ\+ &DQGLARDWHI ULFXOW X U 33& VRFLLDQWH \ADRDONKVRIUDULDQ D
WHFKQLFDO 8QLYHUVLW\ QDPHG/\WUMHW 63 BEHEXD OLQ $V SWORIIH
JDVWPDLO UX
KXUPHWEHN 2BPWVMEHUDJULFXOW X BBIXO VWFXB@REW K DJUDULDQ DQG WH
8QLYHUVLW\ QDPHG DIWHU 6VWHQIXOOLQ $V /ORPH
RNWDBDLGX#PDLO UX

M>D

<EBYGB? J-AEBQGUO >HA FBG?J:EVGUO M>H;J?GBC G:
NHLHKBGL?LBQ?KDMX >?YL?EVGHKLY DHJFH<H=H IJHK:

K_j_diz_\ Gx ~k og ijhn_kkhj DZaZokdbc Z]jhl_ogbg_kdbc mgb\_jkbl_lI
K K_cnelegZz ] :klzZgZz

Ghlz_\: : 3K'" ~hdlhjzgl DZaZokdbc Z]jhl _ogbqg_kdbc mgb\_jkbl _|I
K K_cnmeebgz ] :klzgz

< fbj_ b \ [eb’g_f azjm[_"v_ \ qZklghklb kljZzgZo LZfh _ggh]lh KhxazZ kijhk
\hg_kdmx ijh*mdpbx k dZ ~uf Jh~hf jZkl_I b khhI\_Ilk\_ggh ~eygBEpibhhdy gvdkihjl
pbZezZ gZr_c kljZzg_ gm °gh bgl_gkb\gh jZa\b\ZIlv dhjfhiijhba\hgbl\h]h~u ijZ\b
| _ewlI\hf jzajz[hlZgu fgh]h ijh]jzff ey jZa\blby hljZzkeb b ih® gbo \u”_eyxlky
kZzevgu_ kj_"kIWj_[ghklv \ k_f_ghdgfhl\uo dmewuwkjr _c j_ijht@mbhzkli_1 gh
fghlb_ k_f_gh\h~q_kdb_ ij_"luleywl byknhjfbjh\z¢gharZgby ijhgghc dhjfh\hc g_\ha
fh'gh [_a hj]J]ZzgbazZpbb kbkl_fu Ih\Zjgh]lh k_f_gh\h”~kI\Z fghl]e_elglgd o Hjfihtuo
dmevimj ijbkihkh[e_guo d aZkmreb\uf mkeh\byf K dZjghto ZgHheklgbo 1jz\
\ ihke_"g__ \j_fy \k_ [hevr__ jzkijhkhdfzgl dhjfh\h_ ijhkh dhlhjh_ ihm&Zkmoh
lhcgb\hklb azgbfz_I h~gh ba i_jl\uo f_klI kj_"b ~“jm]bo ihe _gzblhysevlrij_fy
g_"hklzZlhggh bamqg_gh fledyjgbevguo m~ h[jghbkclhkbgl_Ibg_kdmx ~_yl_evghklv
dhjfh\h]lh ijhkZ ~Zgghc klZlv_ jZkkhhhelgygb_ Zahlguo b nhknhjguo fbg_jZevc¢
m~h[j_gbc gZ nhlhkbgl_Ibg_kdmx ~_yl_evghklv dhjfh\h]h ijhkZz

Dexq_\u_ kedhgh\h_ ijhkh fbg_jZevgu_ mAMHihkghbg!_Ibg_kdbc ilphbae
a_ezgZy fZzkkZ mjh Zcghklv k_fyg

"(3(1',1* 21 7+( ',))(5(17 '26(6 2) 0,1(5%$/ )(57,/,=(56 21
3+42726<17+(7,& $&7,9,7< )25%*( 0,//(7

BHUHNSDHY @ARFWRU RI DJULFXOWXUDO VFLHQFHV SURIHVVRU .D]
6 6HLIXO/ALMQ D
1RD\HY $ $K' VWXGHIJWNK $JUR 7THFKQLFDO 8Q&WWDQDW\ 6 6HLIXOOLQ



K?EVKDHOHAYCKL<?GGU? G:MDB

,Q WKH ZRUOG DQG QHDU DEURDG LQ SDUWLFXODU WKH FRXQWUL
OLYHVWRFN SURGXFWV LV JURZLQJ HYHU\ \HDU D QGSBEMR BGRMHQW LR O
FRXQWU\ PXVW LQWHQVLYHO\ GHYHQREHBRQWD\H DHIVG \8 K R GIRFWM UR® HQ W
SURJUDPV IRU WKH GHYHORSPHQW RI WKH LQGXVWU\ DQG XQGHWRMWKHP I
IRGGHU FURSMKUBRIGKEWLRQ LV JURZLQJ EXW PDQ\ VHHG FRPSDQLHV ZF
IRGGHU LPSRVVLEOH ZLWKRXW RUJDQL]DWLRQ Rl FRPPHUFLDOHGHWR& RI !
WKH KDUVK FRQGLWLRQV RI 2V KHMQ ORDW KJ UB@WHY WHEBRPLQJ PRUH FRPPR
PLOOHW ZKLFK LQ GURXJKW WROHUDQFH LV RQH RI WKH ILORW SBQRRBIK
WR VWXG\ WKH HIIHFW Rl IHUWLOL]JHUV RQ WKH \LHOG IRUP DWWR@CORH J
FRQVLGHUV WKH LQIOXHQFH Rl QLWURJHQ DQG SKRY FKDWH P LHFOWMMD LI RKC

.H\ZRUGRUDRIHOOHW IHUWLOL]JHUV SKRWRV\QWKHWLF SRWHQWLDO .

FBG?J:E>ULU :CL URL:J>U $JLJE1 >HA:E:JUGB:E
AU LU L:JUGU NHLHKBGL?LBD:BU$J?D?L1GR?J1

K_jediZz_\ @Zr ¥ ijhn_kkhj K K_cnmeédba@Z]jhl_ogbdZeugb\_jkbl_I-
'kl1zZzgz©
G _\, : ~hdlhjzgl K K_cnmeebga@Z]jhl_ogbdzZeugb\_jkbl_Ie :kl®gZ

,e_f~r_Tg_ "@&g r_Il_e” fukZeuD_"_g"*doHXE _d_Il_jeg™fZe rZjmZeuw
Migu »gefr_jegiZdguk ‘ue kZcug Zjlui dlg_"%d_kegr_ [eatefea’wwdkihjllw®
le_m_Ileg Zjllujmeg fZe Z¥ag»g”ejm&jaug~u "Zful@@ _| K “uerZjudef_I
kZeZgu "Zf¥AmzZjgXeg W [2"hZjeZfZeZ] “ZkZ™_ "he¥j»l_ i &) u pesgm”_ FZe
Za@u ©"Zue™ZjMu "h¥ju j_ijh"mdpbye@fPZjugZZ” _Illeeedhkei d_e_ “Zluj @-jZz
dil _]_g Iz@&f rZjmZrues dkeihjug”Zju " Z[u«€dheZg Khedled"'Za@&lZggu @llu
"Z¥ZceZjugZc{fr_e]_gideruO 1g_ [*j ue®iiZe Z&@AuU O"Zue ZjMulZmZjeu HoOf
rZimZrue¥u zcuf~rZklujuefZc [_jed fZ&uZ@g Jea “ZkZefZc™u ;cPueituj”e-
ereg”_ -Mh m@llZ fZe Zadu ©1Zju i 1ZjZc [ZKIZMu @K ueu©D I»asfheee]s
[hcugrZ [BEK "@e"Z¥Y X jAZg"Z ZeMuZI|ZjeZ|j"ZH{¥g e "Za-+j]s d_a”_ fbg_jZe u
lu -ZclaurlzZjru- fZe Z&w ©lZjugu- nhlhkbgl IbdZ®uwkj d _leglk je Za a_jd
]_g e f&ZZezZ~Z Zahllug_ nhknhjeu fbg_jZe?rdcl@rlZjru-fZe Z&u O©lZjugu-
nhihklgl _IbdZe@<k'j_d_legik_j€&jZkluju&Zg

G_Jealk¥frZj fZe Z&w ©1Zju fbg_jZe”u -ldcl@rlZj nhlhkbgl_IbdZ®u
ihl_gpbZesdd[ZeZmkZ@fl»gefreee]s

<\ " gb_ b \ukhdhmjh>Zcgh_ jZkl_gb_ h\{\dZd ZkI\_

< k_\ _jguo j_]bhgZloom[ebdbdZo bkke_ ~h\Zgbc \ gZrbo wdki_jbf _glZo
klZk _f_gh\h”~kl\h dzd fgh]he_lgbph 1Zd b h
e_lgbo dhjfhluo |jZ\ hkh[_ggh aeZ FZl _jbzZeu b f_Ih~u bkke_"~h\Zgbc
nZgdhc IjZ\u ijhkZ dhjfh\h]h gmfbau fh¥zZpgZzq_kI\_ h[v_dlZ bkke_"h\Zgbc bki
aZ ihke_"gb_ 1h”ru [ued &\fBghfmfmah\Zeky kMhjlzgrbgkdh_h~rghe_Ilg_c
lhihfm kh\_jr_gkl\Vh\Zjpb fh\ ih\u_ dhjfhihc dmevimju ijhkZ dhqgfhiih]h
gby mjh Zcghklb a_e _ghc fZkku b kbayggBhehhkv \eblgbfbg jZevguo m~h[j _gbc
e_lgbo aeZdh\uo dhjfhl\uogkilhws__gZnhlhkbglbgq_kdmx ~_yl_ed@hftivh]h
\j_fy yley_Ilky Zdimze¥égudzZd ihlj_[ghkjlivkZz
\ ijh~rh\hevkl\bb \ fbjh\hf fZkrlZ[_ jZkI_I KMqgzlgZghisZ*v ~_eygdlf ih\lhj
dz ~uf Jh~hf \hagbdZ_I| g_h[oh~bfhkyhkFajZzodjZIgGZH[ex”_gby b mqzlu ijh\h
[hldb Z]jhl_ogheh]bb 7ey ih\ur_gby"bejkZd khhi\_Ik\bb k kms_kl\mxsbfb f_1Ilh"
ghklb \ukhdhmjh Zcguo h~ghe IgbodZdmeMimj* gby ihe \uo kinikVZo ijb
hr"ghc ba dhlhjuo y\eyjHkh dhjfh\h_f gyezZkv h[s_ijbgylZy ”~ey ahgu | _ogheh
ljhkh 3DQLFXP PLOLDFHXP / y\ewhlky é0yhgbhphe Igbo IjZk_ |_ogheh]b
high\guo aZkmohmklhcgb\uo k _evigdtalbaydkil jZzpbb \ ijh\_~ gbbdjhifulh\
\_gguo dmevimj \ fbj_  WIZ dmevimj@g kihdplayZzkbg jZevguo m~"Hljelgblt*bgz
I1Z_1 gz [hevrbo iehsZ”yo \ ihemaZzZlidhfuélb\d&_gvx ih”® hkgh\gmx h[jZ[hldm \gl
j_lbhgZo k_®wghz~_ DblZy b \k<dhkX]Jtkkblky jZkqg_lgZy “~haZ nhknhjgh]h m~h[j_
Ilhgghc :abb g _f_g__ mjh Zcghklv ijHkZi \jnhknZIl ijhklhd] ]Z ~\ nhk
jZaebgguo j_]bhgZo gzZklIhzh]k&glggbnhjz beb d] 1Z n | gZ lem[bgm kf i
Ahkzldhf iblZl_evguo \_s_kI\ b azkmdzZkikkf3dghc ir_gbpu b ih gbklhifpm iZjm
Aj > @< k\yab k wlbf fu \u[jZlebf =MG <_kghc i_j_”" ihk_\hf ighkiw"b
ijhkh dhjfh\h_ dzZd gzZb[he__ aZkmohgmKdhghb\hZahlgh]h m~h[j_gby ZffbZqgg2zy
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ebljz Zahlz d]4 ~\ beb d] ]Z J_ameviZlu bkke_"~h\Zgbc
nl k_yedhc KAKZ fgdbgm Kff gz ;eZlh”rZjy m~h[j_gbyf ijhbkoh”bl [he_
hrghe Igbo |jzZz\ \uk_\Zebkv k_yedkcijhba\h”*bl_evgh_ jZkoh~h\Zgb_ jzZkl _gb_f
ghjfhc \uk_\zd] ]z feg rigem[bgr]lb+t mf _gvr _gb_\ _ebqgbgu ljZgkghjBpbhg
kf M[hjdm gZ a_e_gmx fZkkm ijh\hdhwnnbpb_glZ 1|h” \ebygb_f Zah]Z b nhk
mdhkghc ki_ehklb f_Ilh~hf ijyfh]l]h kdbaf_gy_Iky ZgZlhfbgq_kdh_ kkjtz_gflh eb
“Zldhc >Rgj M[hjdZ gZ k_#fjhdBr"bs&v \e_q_&Z kh[hc ih\ur_gb_ nhlhkbgl_Ilbq_kd}
kihkphf ijyfhl]hdhfZgbjh\Zgbdhf[Zcghi”~_yl_evghklb jZkl_gbc IblZl_evgu_ \_s_k
?gbk_c \ nZam \hkdh\hc ki_ehklb mkdhjyx!| | _fiu jZa\blby HdjhkkZImie gb_
ghklv Mgzl mjh Zy a_e_ghdd fiieh®hghr_gbly ih\urzZxl klhcdhklv jZkl_gbc
k _fygijh\h*beky \ ihe \uo mkeh\bycd g [eZ]hijbylguf mkeh\byf \g_rgbc kj_"u
\a\_rb\Zgby kdhr_gghc fZkku ked4f ~[he _agyf Fbg_ jZevgu_ m~h[j_gby \ghky
dbN_gheh]bg_kdb_ gZ[ex~_gby b mchk gb ih® hkgh\gmx \kiZrdm beb jZgh \_k
"bebkv khlezKghh”rbd_ Jhkm\*Zgjkh]h ih” i_j\mx dmevib\Zpbx < aZkmrebl\uo jZc
khjlbkiulzgby k_evkdhohayckl\_ggu:'fbg_jZevgu_ m~h[j_gby emqgr_ \ghkblv k h
>@Hij_"_e_gby iehsz”b ebklh\hc ih\_>@
ijh\h~"beb ih f_ITh"m baf_j gby ebg cguo Hjz" e _gb_  ~"~bgzZfbdb nhjfbjh\Zgby
f _Ijh\  Hij_~ e _gb_ iehsZ”b ebklv_\ielhsdZ”b ebklv_\ \ hglh] g _a_ b iha\hey |
ijh\h~beb ih nhjfee_ : o <]2 :xgZb ~Zlv kjzZ\gbl_evgmx oZjzd!|_jblimbdmZdme
[hevrZy rbjbgZ ebklv_\+xtkdbgZ ebklv_d8Zd ebklh\Zy ih\_joghklv y\ey_Iky h~"gbf
k f ihijzZ\hgguc dhwnnbpb_gl ey J@eZdyguo mkeh\bc kha”rZgby \ukhdbo mjh
\uo aeZdh\uo dmevimj k ijhrhelh\ZIhméj nhjéhgb_ iehszZ”b ebklv_\ ijhkZ dhjfh\h
ebklv_\ LzZd _ ijh\h”beb ih f_Ih*m ijpjfbklm\h*beh \ \Z g_crb_ nZau jZa\blby >
Ilh _klv ba ijh[u kemqgZcgh \u[bjZeblkdM _th e gby iehsZ”b [ueb \u®_e@hdu h k
a_e _guo jZkl _gbc bm\Aab b hij " eygbo nZau jZa\blby ijhkz Jdhhjdhg p dm
iehsz”~v f _Ih~"hf ebg_cguo baf_j gbc shgteyrdguoh” \ Ijm[dm gZgZeh \lhjhc ~_dz
> b gZb[hevr_c rbjbg_ R lehszZMyxéwnf_gZgZeh \uf_lu\Zgby dhehr_gb_ 1j
j_ggguo ebkl6_jpZkkgblulZeb ih nhjfme_dzZ"Z bxey p\tfthgbagZy ki_ehklv
6 >kj o R kj o Q]d_Qxgbkeh ebklv_\lhjzy ~_dz~Z bxey ihegzy ki_eh
>@ FZzIl_fzZlbq_kdZy h[jz[hldZz j_ameékgZlh\lj_Iv_c ~_dzZ~u Z\]lmklZ JZklbl_e
ijh\h~"bezZkv>ilhki_oh\m ; : >@ ijh[u [jZebkv 2°8imx nZam gZ jZkl_gbyo
lhe \u_ wdki_jbf_gjln\h*bebkVv JZkl gby [jEkebk mq_Ighc »~_eygdb iehszZ”v
11 9Z [Za_ djmigh]h &hay&klilh f >ey hij_~_e_gby iehsz”b ebklh\hc i
\_gghlh ij_"ijbylby LHH ©;Ztfujadl \_jaghklb bkihevah\Zebkv f_Ih~Z f_Ih”" ij
fhebgkdhc h[ezZklb Lbi ihg\u hiulgh]h_jphngZklddah” ebg_cguo baf_j_gbc GZ hkg
X'gu_ g_jgha fu f_oZgbqg_kdbe kiwlkd@a\*"\mo f _Ih”~h\ ijh\h"bebkv baf_j gby |
ly" _ehkm]ebgbkKh” j"Zgb_ ]mfmkZ B#&2Zb ebikihc ih\_joghklb

| _evguo we_ f _glh\ Vhkeghihqg\u k f < j_amevlZl_ bamqg_gby “bgZfbdb ba:
1+ 32 .2 f] d] ihg\ymfmk gby iehsZ”b ebklv_\ dhjfh\h]h ijffzkkZ fZdkb
S+% ewguc ihdZazZl_ev [ue gZ \Zjbzgl_ ZffbzZqg

< ]h?~u ijh\_~_gby bkke_"h\Zgbc kZ]ebljZ kmi_jnhknZzl ijhklhc b \ kj_~g_f &
I_hheh]bg_kdb_ mkeh\by hg_gv kbevgh |ha¥%Z dpkke_"h\Zgbc khklZ\be \ nZam \1
ebkv Lkkeh\by Jh ]hZ o0Zjzdl_jbamxlkyjm[dm iehsZ”klveb dhjfh\h]h ijhkZ

dzd [eZ]hijbylgu_ k ihdzZaZzZl_e_f =LIbhkjZ\beX kf \ nZam gZqZeh \uf_lu
zZ \ f JTh m azZnbdkbjh\ZgzZz hql\dgblb dhehr_gb_ kf \ nZam gZqZeh
evgZy aZkmoZ ihdzazl_ev =LD ijb wahflkokizZfi\ibeehqgZy Kki_ehkklv kf A\
Keh b\rb_ky mkeh\by ®Z\f@&l nZam ihegzy ki_ehklv kf |1Z[ebpZz
]h~Z ozjzdl_jbamxlky dZd g_agzZrgbl_evgh aZkm
eb\u_ =LD

LZ[ebpZtlehsZAv ebklv_\ ijhkZ dhjfh\h]h ih\nZalZpbb kf

NZau jZa\blby

dhg_p gZqgZeh p\ | _ght ihegZy ki_ehklv
<ZjbzZglu hiulg dms_gty|l \uf_lul\Zgby fhehqgZy
\uohn \ dhehr_gb|  ki_ehklv
Ijm[dm

Dhgljhev [_a

\g_k_ghby
m~h[j_gbc
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:ffbzZzqgZy k_eb|ljz
kmi_jnhknZzZl
ijhklhc
Kmi_jnhknZzl
ijhklhc

ljhA"mdlb\ghklv jZkl_gbc b ijhmdZb\bkke_~h\Zgbc J[ue \ur_ gZ \ZjbZg
ghklv nhlhkbgl_azZ dhjfh\h]h ijhkZ |_KghbkK\yaZy k_ebljZ kmi_jnhknZl ijhklhc
gu k ijhp_kkhf gzdhie_gby hjl]Zgbq_Kkldik]H NZsh ]1fiz[ebpz
kI\Z  Nhlhkbgl_Ibgq_kdbc ihl_gpbZe b qgbklZy
ijh"mid\ghkl nhlhkbgl_az \ kj_"g_f azZ ljb

LZ[ebpzZz £ Nhlhkbgl_Ibg_kdbc ihl_gpbzZe b qgbklZy ijh"mdlib\ghklv nhlhk

ihk_\h\ dhjfh\h]h ijhkZ

1hA 1hA 1hA Kj_Ag_T]aZ
<ZpZglu hiulZz
bZg NI QIN NI QIN NI QIN NI QIN
luk ] f luk K luk ] f luk K
f 1z f 1z f 1z f 1z
Dhgljhev [_a \g_k_gby

m~h[j_gbc

:ffbzZqgZy klj&b
kmi_jnhknZl ijhklhc

Kmi_jnhknzl ijhklhc

Mjh Zcghklv k_fyg dhjfh\h]khijhglh f_""m gbklhc ijh*mdlb\ghklvx nhlhkbgl
klZbeZ gZ dhgljhevghf \ZjbgEqlZ gZ \d» mjh Zcghklvx k_fyg dhjfh\h]lh ijhkz _
jbzgl_ZffbZggzZy k_ebljZz kmi_jnhikkinZldhj_eypbhggzyoklZfihklv Dhwnnbpb_gl dhj
lhct p 1Z b gz \zZjbzZgl_ kmi_jnhknjZle yjhlkb U WIlh ihdzZazgh gz
lhct p 1z jbkmgd_

ljb ijh\_~ gbb dhjj _eypbhgghf ZgZeba _
ihemg_gguo \ hiul_ ~Zgguo [ueh hij_"~_e_gh

Jbkmgha&Ebg_cgZy dhjj_eypby f_""m QIRclghmkjkx k_fyg dhjfh\h]h ijhkZz

AZdexq_gb_ dhjfh\h]h ijhHZkgh k\yaZmhlhkbgl_Ib
Lzdbf h[jZzahf \ j_amevlZl_ bke_dhldhgbet_yl _evghklvx jZkljlgh¢bfg_
ijh\_~_ggulo 11 9Z x gauqjgh gbb Zahhgtknhjguo m~h[j_gbc iehsZ”~v ebk
"bgzZfbd_ ih nzazf jz

a ZoLHH ©;Zcfujgd¥h2?g[_drbev~rdpk Ihthc ih\_joghklb \
]h jZchg&fhebgkdhc h[eldkdb hij_~_e_\blby jZkl_gbc [ueZ \ur_ qgq_f gZ hklZevg
gh qlh ijb ijbf_g gbb jZaebgguo “ha\zZphdgudbobhiulZz azZ kq_I| bgl _gkb\ghlh g
nhknhjguo fbg_jZevguo m”h[j_gbc gaZdlky \Zeobklh\h]h ZiizjzlZz dhjfh\h]h ijhk
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Khhi_Ik\_ggh nhlhkbglkdllbc ihl _gpbZe b >hki_oh\ ;o F _IhrbdZ ihe_ \h]t
gbklZy ijhAmdlb\ghklv nhlhkbgl _aZzZ 1BddlZ [jueZhki_oh\Fhkd\Z :]jhijhfba*Zl
\ukhdhc Ijb dhjj _eypbhgghf ZgZeba_ "~Zgguo

[ueh \uyle _gh qglh kms_kI\m _ 1| ijyfZy dhjj Eykh¥ G IjhktE Dhehk k

Ib\gZy k\lyav f_""m \g_k _gb_f jZaebqgguo
fbg _jZevguo m~h[j_gbc b nhlhkbgl_ Ibg_kdhc 5HIHUHQFHYV

A yl_evghklvx jZzktdhgbt\h]h ijhkz <DQJ 4X :DQXIBXFWV RI 'LITHUH(¢
':DWHU +DUYHVWLQJ RQ 6RLO :DWHU *
Ebl_jZImjz Rl WKH 3URVBDQLGRPW LO/LD EIDX P

<DQJ 4X :DQJ 6X (IIHFWV 6RHPLDIHGHGWIRR® KZIHVW- RXULQDO RI
:DWHU +DUYHVWLQJ RQ 6RLO :DWS$HIU L*RXROAMXH D @RBI<UHDIE ,66 1
RI WKH 3URVBDQLGXPWLO/LDREIDX B
6HPLDULG S5HIRR® KRIHVW-RXLQDO RI *XSwD * 1 5DLQZDWHU PI
$IJULFXOWXUDO 6FLHQFH,6®BRO IRHQW IRU WUHH SODQWLQJ LEUMEKH

(QYLURQ

*XSwD * 1 5DLQZDWHU PD@DJK /L ) O :DQJ ; [/ <DQJ
PHQW IRU WUHH SODQWLQJ LSUMBKH ,@BRLO LMHWHUWQG DOIDOID \LHOG\
(QYLURQ DOWHUQDAIHYIDQG IXUURZV LQ UDLQILC

-LD < /L ) 0O :DQJ ; [/ <VHRILBUIOG HQYLURGPRQRSYV 5HVHDUFK

6RLO ZzDWHU DQG DOIDOID \LHOGVKMDWMVBI I HHWGRL RWUJ M IFU
DOWHUQIDGMIH}GE IXUURZV LQ UDLQIDOO KDPHSHVWDAHD - $QJDV 3 &
VHPLDULG HQYLURPGPROQWRSY S5HVHODUFWLQH] & 7LOODJH HIITHFWV R

KWWS G[ GRL RUJ M IFWXQJ IDOORZ DQGRQ EDUOH\ URRW Jl

IDPSXUODQHV - $QJDV 3 WZR&SPBROQWMWHIURVWLQJ MBLG \6RIDVUKIID WHHR
ODUWLQH] &7LOODJH HIIHFWV RQ ZOWSBHRQWRUIDJEBDJIJH 5HVHDUFK
GXULQJ IDOORUOBQGRRWEDURZWK DQG NLHOG L®X ' 5 <XDQ 4 +
WZR FRQWUDVWLQJ MBLG 6 IRIDVNKHEWEBBKBQRZ SODQWLQJ RI DOIDOID OHC
LQ 6SPRQO 7LOODJH 5HVHDUFK IRUPSURYBGQZDWHU KDUYHVW LQ UDL

/., I 6X ' 5 <XDQ 4 BUHDV LQ 1RUWKRHWW &KD@DJH 5HVHI
5LGIHUURZ SODQWLQJ RI DOIDOID OHGLFKXWWSDWG&[YBRL RUJ M VWL
IRU LPSUWOMHEZ DU WBHMWW LQ UDLQIHG VHPLDULG
DUHDV LQ 1RUWIKGRH\ONW @EIHDHAH DU FK JHGLQ 0% 6WDWH VWUDLQ WHV)

KWW$G RRU J WWLOO FURSV 0$ OHRG/IFRZ
OHWKRGLHFDVOLRQVWEWDWHPHQW F

N_“bg F: F_lh*bdzZ ]hkm*"ZjHO@gH][BHULPHQWY WKH WHFBQHVYXH R
khjlhbkiulZzgby k_evkdhohayckl\_ggu® @@&elLIhG REVHUYDWLRQ¥ . XLE\ .9 /L
F: N_"bgFhkd\Z VKHY 6

F_Ih"bgq_kdb_ mdzZazgby IhklZgh\dZ "RVSHKRY %$ 7HFKQLTXH RI ILF
e_\uo hiulh\ f_lh~"bdZ eZ[hijzdhjgh HQFH6 $ 'RVSHKRY $URNRBSRIRPL]GDW
gZ[ex"_gbc b bkke_~hlEfHbg_~" D < /\VRY 90OHWQLQJUDG .RORYV
Eb\Zgh\ZDmc[ur_\ K

K\_~_gby h[ Z\lhjZo

K_j_diz_\ Gmjezg :fzg]_evabghdblyj k_evkdhohayckl\_gguidh rgzZknkd j
dZn_"jua_fe_"_eby b jZkl_gb_\h~khZg Z]jhghfbg_kdh]l]h nZdmevl_1Z DZaZo

Z]ljhl_ogbg_kdh]lh mgb\_jkbIKIZKbénmeebhgkdZgZ méh[_"u I_e
HP D L\OH U H N#SFDIHLYO U X

Gh]lz_\ :~“bev[_d :c"ZjoZigh\bidj k_evkdhohayckl\_gguo gZmd klz\Zbc ij_ih”
|_evdZn_"ja_fe_"_eby b jZkl_gb_\h*kgWAbZjkdh]h nZdmevl_IZ DZaZokdh]h Z]jh
gbg_kdh]lh mgb\_jkbl_|Z bf K K_tkhegebgvdh[_"u Dhglzdligu_ |_e_nhgu

HP D LG L GG R JIDAHPYD IUX

6HUHNSDHY 1XUBDQLERNREMRU RI $JULFXOVBXBRDIOVEEDH@®FPHQW $IJULF
WXUH DQG &URS GIDRG RFWALRK) )DFXOW\ RI $JURQRP\ RI WKH .D]JDNK $J
6 6HLIXOOLQ $VWDQDW WHO3IREHG\PDMOHUHNSDHY#PDLO UX

1RJD\HY $GLOEHN $\GODNKWRBRBYRIFIJIJULFXOWXQULBBOE W XIUHHQFHY SDUW P H(
$IJULFXOWXUH DQG &URS 3URGXFWLRQ )DFXOW\ RI $JULFXOWRVWDRIDNK
FLWWUHHW 9LFWRU\ 3KRQH PDLOGLOEHNBQRJD HRYR@WDE W X
SKRQH PBILO DGEGMHUNMSDHY#PDLO UX

K_jediX GjezZg :fZg]_==\w Zmue rZjmZr¥eieuf*Zjugurhdlhju K K_cnmeebg
ZI "Za®@Z]jhl_ogbdZewugb\_jkbl_le Z]jhghfby nZdme~Nldlrge _Jegrigedkesfred
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rZzimZrueswn dzZn_"jZkugijhn_kkhju ;ZceZguk I_e_nhgu
We_dhg"®z"j_ KWHUHNSDHY#PDLO UX

Gz \ Nee[_d :c”"ZpehdgZmue rZjmZr¥e¥eufrZjugufzZ]lbklje K K_cnmeebg
Zl "Za@ Z]jhl_ogbdZeugb\_jkbl_Ile Z]Jjhghfby nZdmevl_]le 1 grolessfdd
rZzimZruess dzZn_"kdgu 2 @imruku ;ZceZguk |I_e_nhgu
We_dljhg®d"j IDGLOEHNBQRJDHY#PDLO UX

M>D

IE:KLBQ?KD:Y >?NHJF:PBY IJB <HKKL:GH<E?GBC
IH>RBIGBDH< KD/@E?GBY

JhfZhgxd G Gd 1 g “hp_glehjmkkdbc Jhkm~ZjkI\_gguc Z]jZjguc | _Wgphq_kdbc
kbl_I 1 Fbgkd J_kim[ebdZ ;_eZjmkyv

Lhc]zZf[Zz_\ KDI gijhn_kkhpghkkbckdbc Jhkm~ZjklI\_gguc Z]jZjguc mgb\_jkbl_
D: lEbjya_\Z] Fhkd\Zz Xkhdkly N_"ph¥

JhfZgx& G Jhkkbckdbc Jhkm~Zjkl\_gguc Z]jZjguc mgb\_jkbl I bf D : Lbfb
Fhkd\z Jhkkizy N_~_jZpby

Gmd r KH ~1lg "hp_gl ZkibZgazZokdbc Z]jhl_ogbg_kdbc mgb\_jkbl _|
K K_cnelegZ ] :klzZgz J_kinzhlokZ ZIg

< kzZlv_ ijb\h”blky djZldbc ZgZeba kms_klI\mxsbo kihkh[h\ \hkkhXgth\e_gby
ih~"rbigbdh\ kdhev' _gby Baeh  _gu g _dhlhju_ j amevlZlu bkke_ ~h\&glblb b hiull
\hkklZgh\e_gby jzZ[hlhkihkh[ghklb ih~rbigbdh\ kdhev _gby IjljmedlZvky dhgk
j_r_dy ijbkihkhpédc "ey \hkklZgh\e_gby ih~rbighbhdh\ kdhev  _gby

G_kfhljy gZ hij_~_e_ggu_ Ijm~ghlklgh dh_nbpblguo fZl_jbzZzeh\ D I1zZdbf fzZlI
Ilhju_ keh bebkv \ ijhba\h~kI\_ j_fhglZbke&¥ hilghkblky p\_Igu_ kiezZ\u \ hkgh\gt
dhohayckl\_gguo IjZgkihjlguo bql koghjdlgldbh\u_ kiez\ds _Qk_]h dhgkljmdpby wlbo
dbo fZrbg ijh*he Zxl j_rZlvky \hijhRulXké_c ij_~klZ\eyxl kh[hc [jhgah\u_ ih”
\ jr_gkl\h\Zgbysk kI\mxshbooghelglbk rbigbdb kdhev _g#y VImehd
dbo ijhp_kkh\ \hkklZgh\e _gby "~ 1Ze_ ¢ b;phga&tW\u_ ih~"rbigbdh\u_ \Imedb gZreb
nZgguo fZrbg Z 1Zd _ jZajzZ[hldZ ghbybdhh ijbf_g_gb_ \ k_evkdhohayckl\_g¢
p_kh\ bo j_fhglZz Ohjhrh ba\_kldh qlphZzgbihjlguo b |_ogheh]lbq_kdbo fZrbgZo
g_gb_ijh]j_kkb\guo | _ogheh]bZghb \kkikkh[gu \hkijbgbfZlv agZgbl _evigu_agzd
e _gbb baghr_gguo » IZe ¢ \ «sZZa jklhdgfu_ gZ]ljmadb \u”_j b\ZIlv \ukhdb_
_I debg_kI\h hi_jzZpbc ih kjzZ\g_gbx kjhlolgualhb 1_fi_jZImjgu_ j_"bfu jZ[hlZIv \
Ilh\e_gb_f « jZad'Kgl jZkoh™ fBEZ mé&h\byo g_"hklZlhgqghc kfZadb \ ijbkmlkl
eh\ < j amevlzl_ijbf_g_gby j fhglgd¢dabgh \h~u b "jm]bo Z]j_kkb\guo kj
ehl]bc k_[_klhbfhklv \hkklZgh\e_gbyeZphiBpy gbadhfm dhwnnbpb_glm Ij_gby
N 1Ze_c khklz\ey | « hl k_[_klhbhhiwkib khijhlb\ey_fhklb baghkm b dhjjhal
gh\uo < gZklhys__ \j_fy jZahXQbldukhdbf f_oZdldpf b | _ogheh]bqg_kdbf k\hc
| ogheh]lbc j _fhgdhr bgguo " 1Ze ¢ ké\lZf > @ MdZaZggu_ ij _bfmsyxdI\Z iha\l
kh\_jr_gkl\h\Zzgb_ kms_kl\mxsbo \hkbkkZigdv¥lbh\Zlvgdphu_ ih~Arbigbdh\u_ \Imedb
| _evguo hi_jZpbch\klKky sz [he__ ZAd”*\b]Zl _eyo \lmedZ \ _jog_c ]heh\db rZzZl
ImzZguf 1Zd klhbfhklv gh\uo fZrbg Mmrlke\dZ ImjfhfiHkkhjzZz \ ly ' _ehgZ]jm _gguo
glh \h fgh]l]bo kemqZwbb jndxksbm ]y b maeZo |j_gby \Mlmedb hihjguo \Exih”*" | b
aZpbb aZzgzZklmx g_ bf_ghkhadfh ijbh[ sbo dZldh\ tiiguo klj_e ih\hjhlghc ieZl
j_l_gby nhjfu wdkdz\Zlhjz \lm&dbkb[jA\ hihjguo

;hevrbgkl\h ~_1Ze_c koleankallg dZj_lhd b gguy dhe_k ljZdlhjh\ GZijbf_j
guo IljZgkihjlguo b I_ogheh]bqg_kdbolhZnbdh\u h*ghf wdkdz\ZIhj_\WHjguo
oh"yl ba kljhyabaihl_jb nmgdpbhgZgthgbdZo pbkghc I|_e_"db bkihevam_Ilky
k\hckl\ k\yaZgguo k baghkhf khijy]ZjhfgimhVitho \Imehd \ ih”""_j"b\Zxsb&a jhebdz
\_jaghkl_c IThwlhfm dzZd ijZz\behmj_dhf\lmehd bMmsbo b gZijZz\eyxsboky dhezkZzZ
fu_ j_fhglgu_olgheh]lbb k\yaZgu ghthkkiZz rimd < [hevrbgklI\_mgkZze \ [jhgah\u_

e _gb_f baghr_gguo ih\_joghkl _c¢ ~h ildrigigbdh\u_ \Imedb bf_ x| pbebg”jbqg_kd
gZeghlh jzZzaf_jz Ijb wlhf hrgh\j_f_galjkiiz b ]JezZz~dbfb gZjm gufb b \gmlj_ggh
ghblky az”~ZqzZ ih\ukblv baghkhklhcdhklyodhklyfb h]Bg dhgkljmdlb\gh_ bkihe
klZgXeb\Z_fhc ih\_joghklb ih kjZ\g_gbx gbazZij_"mkfzZljb\Z_| fZkehkt_fgmx dZgZ
\h~rkdhc gh\hc 2~ _1Zevx WIh hkh[_gdh\§Znighgg c ihklpogljb wdkiemZlZpbb
ijb j_fhgl_ ~zd _c¢ balhlhle_gguo ba KWEkIKhjlguo b | _ogheh]lbq_kdbo fZrbg ijbjl
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Ath[mkljhckI\Z ijhbkoh”bl baghk \gmhj\Zgg dYdmedZz yley |y dafghr_gghc
jZ[hgbc ih\_joghklb [jhgah\uo \PMmehdlimigdb gh\hc ba]Jhlhle_gghc ba azZ]hlh\db
eu dhlhjuo j_dhf_g"mx&ikVjZ gz dbgqghc fZjdb [jhgau H~*gZdh \ukhdZy klhb

| JThjbb bkoh”y baebgybgu gZ ~"bzZf_Ij balhlhle_gby gh\hc \Imedb ijb __ ba]hlh\e
+ \Imedb jZ[hlhkihkh[ghklv dhlRpdowlhl kihkh[ djZcg_ g _wdhgAf#hbqguf

ij_dZsZ Ilky ijb baghk_ ~h ff ihke _"~gb_ « e |\ j_fhglghthikxiba
+\Imedb | _jyxsb_ jZ[hlhkihkh[\ghkdZdhibeky hij_ "~ e gguc hiul \hkklZg

ijb baghk_ 7~h ff e _gby bagdguo [jhgah\uo ~ _1Ze c 1Zdb_ dZz
t\Imedb k baghkhf [he ff hkz~"dzZ h[dzZldZ aZeb\dzZz Z 1Zd _ [jhg

>bZf_1j \Imehd dhe_[e_Ilky hl \Mndb \hkklZgZ\eb\Zxl b [|_jf&aBbgun m
ff fzkkZ hl Ahood] fb kihkh[Zfb gZieZ\dhc ZobgfZi<di[h]j

< gZklhys__ \j_fy \ijhfure_gghklZmdkhgZevgh]lh kihkh[Z \hkklZgh\e_gby aZz
iheam_Ilky [hevrh_qgdkleh jZaebqgguwo b hl dhgkljmdtd\plgheh]bg_kdboghkh[_g
jhd [jhgaGzZb[he__ jzZkijhkljzgkjggu_|_c jZ[hg_c ih\_joghklb ~_1Ze_c nhjfu

gbo heh\ygbklu_ [ji®K i JHPK jZafjzZz khklz\zZ [jhgau b \b”~Z |_jfhh[jZ[hl
A ;jHPK Zexfbghe_abklu_ [jhgauwb ih\_joghklghc I\_j*hklb b r_jhoh\ZIhk
@ j@Fp A, k\bgph\bklugayjhiehlghklb b ihjdklhklkeh\bc jZ[hlu b

K \br"Z 1j_gby \_ebgbgu baghkzZ b qlh g _

<k_ mdZazZggu_ fZjdb [jhga h[eAZZgh \uh] klhbfhklb \hkkdBgh\rey mq_I1Z
khdbfb Zmgjlbdpbhggufb k\hcklI\Zfb dYkjlo wlbo nzZdlhjh\ h[uqgh j_dhf_g~"m_Ilky
abpgghc klhcdhklvx ijhgghklvx b ohjlkre\EZl_evgh ihevah\Zlvky Ij jbytdbl
iehjh\hr"ghklvxgZeba ghf_gdezZimju | ogheh]bq_kdbf djbl_jb_f beb djbl
e_c [jgmh\uo ih~rbigbdh\uo \Imehd fplkilieiybf_gbkHb
am_fuo \ ly’ ' _ehgZ]jm  _gguo maxtZo k_evkdil_ jb _f "he]l]h\_qgghklb
aycKklgguo IjzZgkihjlguo b | _ogheh]lbg_kdboogbdhdhghfbqg_ kdbf djbl_jb_f hilgh
fZrbg ijbjh~hh[mkljhckI\Z ihdZaZe qllgbgZbklhbfhklb \hkkklZghe_gbykl dhwnn
[he__ qzklh igyfxlky heh\ygbklu_ b Zexgbm éimn\_qgghklb > @
gblu_ [jhgau ;jHPK ;j:@ < ijzdlbd_ j_fhglgh]lh ijhba\B2kI\Z km
< gZklhys__ \j_fy kzfuf jzkijhklyih x| [hevrh_ dhebq_klI\h kihkhgdA\ \hkklZzZ
g_gguf kihkh[hf ijb \hkklZgh\e_gbb ¢gZdlbh [jhgahl\uo ih~dbigkdhev ' _gby GZ
kikkHghklb Z]j_]1Z1Z beb k[hjhqghc _ "jibgmmpud \ mdZaZgu kihkh[u dhlhju_ bf
dhlhjhfurezZ ba kljhy [jhgah\Zy gibh~rigizbje__ rbjhdh_ ijbf_g_gb_

JbkmghdaHkgh\gu_ kihkh[u \hkklZgh\e_gby [jhgahl\uo
ih~"rbigbdh\ kdhegby

GZb[he__ ijhkluf f_Ih~hf \hkklXlghahd ijb¥xb ]b*jZ\ebq_kdb_ ij_kku Kk
e_gby [jhgah\uo ihArbigbdh\ kdhey _globegb_f \ « FIZ
_lky f_Ih” iezZklbg_kdhc ~_nhjfZpbb lezZklbebgbgm ~*Z\e_gby ijb hkz~d_ hij_
g_kdmxnhjfZpbx \Imehd \uihegyx!| del\ih nhjfme_
oheh~rghf 1Zd b \ ]hjyg_f khklhygbb Hkgh\ J 1 G A Flz
gufb \b”rZfb iezZklbq_kdhc ~_nhjfbjhiZghyxij_~_e |I_dmqg_Kklb fZl_jbzZez ~_l1Zel
yleyxlky hkz~rdzZzbbh['jbkmghd Flz

Hkz~dZ ijbf_gy_lky "ey mf_gvr_gbgtydZmh guc "bZf_Ij \Imedb ihke_ hkz~db
j_gg_]lh b ebq_gby gZjm ghlh "bzZd_ljzZzAMmabgZ \Imedb ff
db az kq_l mf_gvr_gby __ “ebgu >ey hkz~db
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JbkmghaG_dhlhju_ kihkh[u \hkklZgh\e _gby [jhgah\uo \Imehd
iezZklbckdbf A _nhjfbjh\zgb _f

J_amevizZlhf h[ Zlby \lmehd yl\ey_Lkygheh]lby \hkklZgh\e_gby \Imehd h
mf_gvgb_ bo gZjm gh]h b \gmlj_gg_lhh " "b4f_2ihez]Z_1 ijh~"Z\eb\Zgb_ \Imehd q_

jZ \ j_amevlzl_ iezZklbg_kdhc "_nphdBEgdjbg_kdb_ hI\_jklby hij_~_e_gghlh ~
L_ogheh]lby \hkklZgh\e_gby wlibf f_Ih?NREZ WIimnhjfmxs_]lh we_f_glZ gZaulZ_fhec
ehd ij_hez]z | ijhrzZ\eb\Zgb_ \Imaehdfzgjbp_c¢ Kj_~b ba\_klguo \ gzZkfgpys_ _ \j_

pbebg”jbq_kdb_ hI\_jklby azZ~Zgghlhdhgpklimdpbec h[ bfhd fZljbpzZ yley_Ilky g_i
"ni Ke_"h\Zl_evgh baf_g gbhlhgbmb guf we_f_glhf GZ dzZn_"j_ ©L_ogheh:
f_1jZ khklzZ\bl f 1Zeeh\ b j_fhglz fzZdtgkbckdh]lh Jhkm
“hr RE' [ NZklI\gghlh ZljZjgh]lh mgb\_jkbl_I1zZ bf D
ljb h[ Zlbb \ j_amevlZIl_ iezZklbglHhkghac \ZjZg__F=M Iljbjh*hh[mkljhcklI\Z
AN _nhjfZpbb ijhbkoh”bl g_dhlhjh_ \ulyiJin\EQplky bkke_~h\Zgby ih jZajzZ[hld_ |z
\Imedb \ "ebgm b m\_ebq _gb_ lheslkduygkilo gdlogheh]bc \hkklZgh\e _gby [jhga
ihlhfm qlh ihke_ h[ ZIby g_ “he _g fthygwmdvklydh\ kdhev' _gby Ihwlhfm h~gbf ba
h{t_f fZl_jbZeZ ba dhlhjh]ihigZgtza] ijZ\e_gbc ih wlhc |I_fZlbd_ y\ey”hky bkke_
HIf _Ibf qglh ”~ey 1Ih]h glh[u \Wagdgmih \hekKl\bx ieZklbg_kdhc fZ_nhj
fh'gh [ueh \hkklZgh\blv \gmlj_ggbc pbdbzZztk lihfhsvx \jZsZxsboky fZljbp ijb \hk
"he’_g hdZaZlvky kms_kI\_ggh gZ lglZlgdheyhllh [jihgmo \Imehd [|j_"eZ]Z_Ilky \
N _kyluo fbeebf_ljz ih djZcg_c f_j_ dZgvkl\_ h[ bfgh]l]h we_f_glZ bkihevah\
bkotghlhgGih q_jl_"m \Imedb &Kdu VjZsZxsb_ky fZljbpu jZaj_a mklZgh\db k \
aZij_kkh\db b jZklhgdb \Imedb \ khk$ZxsHethidyZ fZljbpzfb ij_"klzZ\e_lgmghdb
__\dmggbc *bZf _1Ij kgh\Z \_jgméRy d bkbgpbibZevgZy ko bfZ hijmehhhdzaZ
ghfm agZq_gbx G gZ gZ jbkmgd_ gZ jeEkmgdZ ijb\h~Z
jhebdh\
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Jbkmghaljh"hevguc jZaj_a mklZgh\db ey h[ Zlby \Imehd
\jZsZxsbfbky fZljbpzZfb £\ _jogbc jhebd\ _jlbdZevgu_ klhcdb
tgb gbchebd

>Zgguc f_Ih~ hlebqgzZ_Ilky ijhklhlhgb _b*ebgu \Imehd ~himkdlZ_lkyqgf [
Ahkinighklvx \ bkihevah\Zgbb h”rgZdhZ hgh g”2ey f g gZ]jm _ggua& dEZmehd
\k "z ijbf_gbfh b khqg_lZgb_ ~jm]lbo f«lh”hk bo i_j\hgZgZevghc "ebgu K mf_g
ijb \hkklZgh\e_gbb [jhgah\uo ih~rlrigpdhf\ "ebgu WKZ fhc \Imedb azZ kq_l
kdheévgby ijhklh g_h[oh~bfh bkoh”y md_wlVh]llgby iehszZ”hb\_joghklb j_adh m\_
ijhvh~rylky jZajZ[hldb bkiulZgby b "jmbpl\Zjblky ~Z\e_gb_ \ZeZ gZ \Ilmedm qlh
kihkh[egbb ba gbkez | _o dbjpZ dZ1] \zZ | ih\ur_gguc baghk b khdjZxssmjglg |
\b'gZ GZijbf?jey khijy ' _gby \bkKigdb \Imedb
xsbo agligevgum”_evgu_ gZ]ljmadb mf_gv

JbkmghdH[sbc \b" mklZgh\ehb N[ ZIby \Imehd \jZsZxsbfbky
fZljbpzZfb tklZevgZy ieZlnhjfZ hkgh\ZlbdZevgu_ klhcdlmb gbc jhebd
t\hkklZzgz\eb\zZ_fZy \ImedZjogbc jhebdtmihjgzy igdz
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Ilhwlihfm ~Zgguf kihkh[hf j_dhf_gPhe_lkyqZklh \klj_qZxsZyky j_dhf_g~Zpby \
\hkklZzgzZ\eb\Zlv [jhgah\b_k\Ngmdj_gghblfjZImjtwlh AZlIby k ihfhsvx dhgimkghc
AbzZf_ljhf ~h ff b \_ebgbghc baghkbpu > @ H~”rgZdh dhgdj Iguo bkke ~h\Z
ff ljhp_kk h[ Zlby \Ilmedb ij_~mkfzZijbV%22Zl1Z_fhc ko_f_ h[ Zlby [jhgah\luo \Ime
mf_gvr_gb_ bo gZjm gh]lh b \gmfljl ggglh\XbjZglky
jZ \ j_amevlzl_ ieZklbq_kdhc ~_nthjfZpbb GZ

JbkmghadJmqdZ ijb\h”"Z jhebdh\hc fZljbpu

K p_evx jZajZ[hldb jZzaebqguo |_pmgbdphbbdhlhjuo ij_"klzZ\e_g gZ pik < d
\hkklZgh\e_gby [jhgah\uo idhm\rikidgde jmdpbb ipkfhlj_gu dhgbqg_kdb_ 4mmxhjfb
_gby ijh\h~rylky bkke_~h\Zgbyklih sha”jlkebdb dhebghkhjuo aZ\bkbl hl gZ
\bx ieZklbg_kdhc *_nhjfZpbb k ihfhsymghdh ~bzZf_I1jZ »_nhjfbjm_fhc hkib_jog
dl\uo bgkljmf_glh\ h”bg ba \ZjbZglh}jhglgic \Imedb

JbkmghaFgh]hjhebdh\Zy h[dZIdZ [jhgah\uo ih~rbigbdh\ kdhgeWw gyyby
ieZlnhjfZz hihjufZljbpu \_jogyy ieZlnhjfZ hihfdljbpu kl\he hihjuZIljbpu
mihjguc ih~rbigbd]b”jhieZkl \ImedZ ~“ey h['bfZ_nhjfbjmxsbc jhebd
gZ'bghc dhgmldhgbqg_kdZy hijzZ\diZ iZjZlh]j

Hkh[_gghklvx ~Zgghc dhgkljmdpbhaphltelyp \Imedb ih \k kg aZekq_ | khq_
_Iky h~rgh\j_f_ggZy ~_nhjfZpby gZjmlggkbyildhgbqg_kdbo ~_nhjfbjmxsbo jhebdh\
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gZbfgh]h dhgbqg_kdh]h dhgmkZ_s_ijb abjg | | Ba~Zl Fhj*h\kdbc mgb\_jkbl_lI
gbb dhlhjh]lh ih h[jZamxs_c jhebdh\ khakZxlky
jZ"bZevgu_ hk_\u_ kbeu \uaulZlbsb_ ieZzk L_ogheh]by j_fhglzZz fZrbg ? 0 0
g_dmx ~_nhjfZpbx f_lZeeZ gZjm ' ghc”jh@ jbmgbg ? : qZklv F MFP LJbZ"Z
ghklb \Imedb Q = k

<jZs_gb_ ™ nhjfbjmxsbo jhebdh\ \hdjm] :\_jdbg X : Bkke_"~h\Zgby h[ bfZ
gZjm ghc ih\_joghklb \Imedb b ieZ\gheugZpjmebg”jbg_kdbo azZ]hlh\hd X o\
"_gb_ jzZz~"bZevghc kbehc wlhc ih\_jodhdklbgajgu_ f_Ih”u jZkqzlZ ijhp_kkh\ h[]
kq_I| jZaebqghc kdhjhklb i_j_f_s_gbyhlgbdb hflZeeh\ ~"Z\e_gb_f K[ gZmgguo Ijn
ghlh dhgbg_kdh]lh dhgmkZ kha”Z_| mkehREr]bshalh K

eyxs__ ijh\h”blv ijhp_kk h['bfZ gZjm 'ghc
ih\ joghklb \Imedb gZ jZzaebgqgmx \_ebgbgm 5HIHUHQFHYV
%XUPDNRY ERWRDSRVREQRVW
<u\h”u GRO8JRYHFKQRVW YRVVWDQRYOHQQ\I

lj_~eh _ggu_ ijbkihkh[e_gby "eWRRKQ\K HGLQLF PDVKLQ ) +]L%QXUPDN
klggh\e_gby [jhgah\uo ih’\rbigbdh_\ k@8h®v]GDW ORUGRYVNLM XQLWHUVLWHW
gby iha\heyl jZzajz[hlZlv |_ogheh]bq_kdbc ifHKQRORJLMD UHPRQWD PDVKLQ

p_kk bo \hkklZgh\e_gby jZaebqgufb fSXkF’\KZI.fQ ($ FKDVW 0 80&KRULDGD
/ILWHUDWXUD + \Y
$YHUNLQ -X$ ,VVOHGRYDQLMD
Ebl_jzZImjz FLOLQGULFKHVNLK ]JDIJRWRYRN -

;mjfZdhN O JZ[hlhkihkh[ghklv,Q]KHQHUQ\H PHWRG\ UDVFKMRWD S
"héh\_qgghklv \hkklZgh\e_gguo *_IZeERWNLIHP HWDOORY GDYOHQLHP 6E QD
jhgguo _“~bgbp fZrbg N O ;mjfZzdh\0DMVK H] 6
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lh_a"Zeh\ <#dn f g “hp_gl dZnu™ye_dljhwg_j]_Ibdb b nbabdb DhklZgZck
]Jhkm~ZjkIN\_gguc mgb\_jkbl_| bf : ;Zclmjkugh\Zz

Gmibjh\z : FZ]bkljzgl DhklZgZckdbc JThkm~ZjklI\_gguc mgb\_jkbl_I bf : ;
kugh\z

JZkkfhlj_gu g_dhlhju_ Zki_dlu bkihevah\zZgby k\_Ih"bh”~guo bklhggbdh\ ~e
]limglzlj_~ihez]lZ_|ky aihjZz\e_gb_ nhlhkbgltgldb[he__ wnn_dlb\guc imle \ha
ki\bygZ ijh~mdIib\ghklv b mjh Zcghklv jBkilihgb&eb ijZ\bevgh kijh_dlbjh\Zlv bk
dmkkI\_ggh_ hk\_slhghh” _]h \ha”~_cklI\fth'gh \ujZsb\ZIv jZkl_gby \ aZdjulhf
]limgl_ ijb ex[hc hdjm Zxs_c h[klZgtamgdblv \ oheh”~gh_ \j_fy ]h”Z k\_"b
\ukhdhdzld_ggu_ h\hsb

IlhdZzazgh qlh k\_IlhbaemqZxsb_ ~bh”u h[eZ”"Zxsb_ madhihehkguf ki_dlj
jZaguo ~ebg \heg jZkkfzZljb\zZxlky dzZd gZb[he__ m~h[gu_ bklhgqgbdb hk\_s_g
\ebygby ki_dljZevgh]lh khklz\Z k\_1Z gZ “bag_"_yl_evghklv jZkl_gbc

HibkuXxlky wdki_jbf_glu ih jhklm jzZkl_gbc \ mkeh\byo bkdmkklI\_ggh]h
djZzkgu_ kbgb_ b a_e_gu_ k\_Ih*"bh”gu_ eZfiu p_evx dhlhjuo y\leyeZkv ijh\_]
jZkl_gbc jzal\b\zlvky ih”~ k\_Ihf hl k\_Ilh*"bh”rguo eZfi dzd hkgh\gh]lh hk\
ijh\h~blkkjz\g_gb_ bgl_gkb\ghklb jhklZ jzkl_gbc IhdZazZzgh qlh gZb[he__ j_am
b wdhghfbgqguf y\ey Iky bkihevah\Zgb_ djBdkgeolhBuabg\ Ih*bh~h\ ~Zxsbo
fzdkbfZevguc wnn_dl >Zg ZgZeba ijh\_~zgguo bkke_"~h\Zgbc dhlhjuc ih”I\_
[mMm"ms__ hk\gby k_evkdhohayckl\_gguo |I_iebp azZ k\_Ih*"bh”*gufb ezZfizfb

Dexg_\u_ keh\Z oehjhnbee nhlhfhjnh]_g_a kihtHkbdlaemqg_gby madbc ki_
| jZevguc “bzizbkdgmkklI\_ggu_ mkeh\by hk\_s gby k\_Ih*"bhrgu_ eZfiu Kkbg_j]
wnn_dl

5(6($5&+2) /,*+7(0,77,1*,2'(6 86%*( ())(&7,9(1(6
$6/,*+76285&(6)25*5((1+286(6

BR\H]]KD®DBRY WKFDQGLRBWWLPQEDWKHPDWLAR®BHW VRFEDR/IHHRVR U
GHS DU VRHOHIFS/REZ HAD G X B BK\V LRW W DEQ\DDS/QH. Y H QWIAVB | WBHW D LW XUV\IQRY
IXSLURYDIJUDGXDWH \NRW WENDU/QH Y H QWIPMGWHUW DLW XUVIQRY

,OW KDV WY ROHVSHRWY HKPLWHILRGH VRXURNDJIRW KU RW HEW NDRGH
FRQVLGHUWGS SR WHK® WA-D Q DR H QRIS K R W R V \ QLWKKNRLVIN | H F WR S BIFIMR QN K H
HIILFLEQBURG X FRIS.OYD @Y W KIDDAW W LOLLE KBWE B Y L JDRIGU HAMBRY V MERUHR XS
SOD Q@KU RW HFMVRXBGG HW\D | O X B@RH X U UR X Q@ B\ @ DR@/ R H F HILUWHHKK J K
TXDOMHNHWRBFR®EGDVRQ

W LV VKRZQ W KPWWMWKLH O GLREHYV SRVEMHYY LODQDHQRU WAL LDWLRQ
OHQJWKV RI ZDYHV DUH WKH PRVW FRQYHQLHQW VR XU RH VO RJKOL MKSMLFQY
VWUXFWXUH RQ WKH DFWLYLW\ RI SODQWYV

7KH H[SHULPHQWYV RQ JURZWK Rl SODQWV LQ WKH FRQGLWLRQV RI |
ODPSV DUH GHVFULEHG LQ WKLV DUWLFOH 7KH SXUSRVHVRI W RHVQIG[HW
/(' ODPSV OLJKW DV WKH PDLQ OLJKWLQJ DQG WR FRPSDUBWVKKH @ WRWWY
SURGXFWLYH DQG HFRQRPLF LV WHKUIR OGN B PH VRN WG ARG HVO ZKLFK JLYH
HITHEW LV JKPADHXD QR KUHH V H D UZFKKLHRKR Q | L W'Y \WBIL HPY. W &/ ILRG B P BWW K H
U H DXV RUDH U L F X DUINHIOIKFOWIKW L Q J

H\ZRUGKORURSKR®/® P R U S K IS KHRQ\HRAL\\D WIKGHIMAMD QR € B U WSH F W D Q OH
D UW LA RRLOMR DR QK \U L GKPY. W B/LLRG B P SAQ H U JHIWHFW

@QUEU@:C @:JU D&A1 J?LPG@:JU>BH>LUHE>:
LB1F>1E1=1G A?JLL?M

lh_a Zeh\ < b f ¥d we_dljhwg_j]_Ib¥HdZ nbabdZ dzZn_"jZXkhmpugleof_I
iZclgkugh\ Zlug®wzZ hklZgzc f_fe_d_Illed mgb\_jkbl_1Ie

Gmibjh\z : Ffz]lbkljzgl :of_I ;Zcldkugh Zlug”™"¥ "hklzgzc f_fe_d_IId
mgb\_jkbl_1e
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@Z[®IhiujZz© reg “Zj@bh"lu rzfrZjr@&erZgm~d_c[*]j Zki_dl-&ZjZklu
jue”u Nhlhkbgl_a”e @4t »kefredlesgefreee]e f_FuftiuedgZik_j _ImNe- Ibhefne
"heu g_ _]_j “ZkZg”™u ©XMjuk "h[ZegZg [hekZ hg"Z kgjef_g " ZQUhiujzaz
»kefredlvkejm]_ d_a dogiZ¥g ¥Zc"Z'g_ ‘ueMukm@m&@lug™"Z "¥ju kZiZeu
drdwg ekl _j Z&¥mlheZlugug [he Zc™u

Lhé&g+taug”@Zju tjl jees %me_e _gméerd_  "h@z ki_dlje _j]_ b_ "@ju¥
jZlug "bh~lIZpkefredl_jrbejreee]eg_ "Bjw- ki_dlje®Zfugur k_j _Imeg a_jll_m
‘reg “Zj@ZgMujmr»ae j_legn-u-¥ceuets ojk_lee]_g

@ZkZg™u "@g~rujm rZjllZjug™kefredl jBleejme [hcugrZ wdki_jbf _gll_j kbiZzZl
IZeZ"u@aue »d *g_ Zkue “Z@bh~lu rzfrZjlg_ hgudZ&kZlu "Zj@&@bh»™ rzfrZjlru
TZjudugu Zklughrdkefredl_jreZfmugu@[ee_lleeedl_jeg |I_dk_jmk4dfrgdl_jrokm
Zj@wg "ig kZeuklujm [heui |Z[ueZ"dh¥u 'k _j [_j_ leduaue Tg_ dlde]eg
"Zju@bhMlZirherNZg - gllbT _ee g g f~e [heui IZ[ueZlugjk de-e]_dg@dj]Jeace]_g
a_jll_me_j*tZe™"Zmu [_jeell@_"he ZmuerZjmZrwew ZceZjug " Zrhg ujmnHu
[hezr® “Zj®@WbhMNlu rZfrZj _d_geg jZklZc™u

G_J]eat¥frZj oehjhnbee nhlhfhjnh] ndhlbkbgl_akmee_gm ki_dlje sjeord_
ki_dlje-d "bZiZahgju@zZg”®ujm~r~u “ZkZg™u rZjl1Zju ~Zju@bhhu rzZzfrzj
kbg_j]l_IbdZagulb" _

?s_\dhgp_ ]lh \_dZ Zglebckdb_ & JhedZq_kI\_ ih[hggh]lh ijh"mdlZ \u”_ey_
eZfkdb_ mqgzgu_ ijbreb d \u\h™ey dlblkehjh”*blkievamxsbfky dzZd \hkklZgh\bl_ e\
ghjfZevghlh jhklZ jzZkl_gbc g_h[oh*bfjib B\Z wlZiZ \f_kl_ gZaulZxlbk\_IhaZz
Ahklhggufb yleyxIkyZ \ha”“mo k\_lktbfhc klZ~b_c nhlhklbglfhdm! ijhl_dZlv
lhevdh fZehc gZklb ZhK\ hidjulb _y\ lhevdh \ Ihf kemqgZ_ dh]*Z wg_jlby k\_
e_gbwhlhkbgl_kiZeh ykgh ijalph_kk h[ d\Zglh\ hdZau\zZ_Ilky ~hklZlhgghc ”"ey ijh
jZahzZgby hjlj]Zzgbg_kdh]lh \_s_kl\dWbkba” ngjeywhlhijhp_kkhbLj_Ibc wlZi ijhbkoh”bl
ehlh ]ZaZz b \h”u gZ k\_Im ijb rkggklbb _npdhh[yazZl_evgh]h mqzZklby k\_IZ b \de>
|_Ibg_kdbo ib]Jf_glh\ oeBjhjtkdegbc \ k_[y [bhobfbg_kdb_ j_Zdpbb Igbgl_az hj
yley_IkleZ\gfuijhp_kikf "bag_"_ylgbhk qg_kdbo \_s_kI\ k bkihevah\Zgb_f wg_j
Ib jzkl_gbc hiI\_qZxsbc aZ bo jhkl bgjzZzdhbdbgghc gz k\_IhazZ\bkb*h@ klZ~bb
Oehjhnbee \uihegy_| "\_ nmgdpbb ih]JehsBagbyr_kdZazZgghlh keglhnmzZkl_gby
b i j ~"Zgm wg_j]lbb ;he_ _ \k_1B2"debjh\Zgu lhevdh d ki_dIljm baemqg_gb
nbeZ oehjhieZklh\ \oh”bl \ khklzZ\ k\lHhkhBf m~"Z_lky ihemqgblv kh]eZ&lygh bo jZ¥
jZxsbo dhfie_dkh\D KKuihegyxsbo jhevgbx \ wdheh]bg_kdhcfgbk_ k [I_f
Zgl_gg i_j_"Exwg_jlbx d j_Zdpbhggihfdij baemq KdeypZhkgh\gh]lh bklhggbdZz
p_gljm nhlhkbkl_f nhlhkbgl_#&Zgy_Iky \ aZ\bkbfhklb hl ]_h]jz

K\_I yl\ey_Ilky bklhggbdhf wg_jlblbg Nedhc rbjhlp f_gb ]h"Z b ~Z°_ ~gy
nhlhkbgl _aZ b kb]JgZehf | ]mebjmxsithfwlbtrg g ke _“m_| \hkijbghfAlgudkhe
Ny eghklv jZkl _gbc <uihegyy j_Imek\hljgoh&xd mgb\_jkZevguc ey \k_]h fgh]lhh]
jhev Kk\_Il i_j_dexqzZ_l hkgh\gu_ f_pZidbghc
wg?hgghc j_]Jmeypbb Ihke_"gb_ h[_ki_qgbAgdllu\Zy debfZlbg_kdmx adlgm jzZkil
Z~_d\Zlgmx j_Zdpbx jZkl_gbc W™ msbagbg k_evkdhf ohayREkBZoklZgZ \ha
\b'guc h[jZza "bagb gZ mkeh\by hkXk$Zgdbmx jhev b]ljpkdmkkI\_ggh_ hk\_
j_Zebamy khhiI\_IklI\mxsb_ ijh]jzZffu jBaghlbyZkl_glhdhjhbkihevam "lkyhem
nhihfhjnh]_g_a b *j g_gby dheh”gh_ 4_fh”Z k\oMukhdh

<u”™_eyxl Ijb wlzZiZz nhlhkbgl_azZdadlkl\_gghu\hs ¢ IjZ\bevgh KkijhjHdlb
nbabg_kdbc nhlhd&ldftbhog b obfbg_kdbc\Z@KE_ bkdmkkI\_ggh_ hkhashely_1I| \u
i_j\hf wlzZi_ ijhbkoh”bl ih]Jehs_gb_ pAZalv jZkl_gby \ aZdjmidlijb ex[hc
k\_1Z ib]f_glzfb bo i_j_oh™ \ \ha[mhdpgmghxs_c h[klZg@d_
khklhygb_ b i_j_~ZqZ wg_jlbb ddmMm]bf fhkihegbl_evglk_dljbg_kdh_ hk\_s_gb_
eZf nhihkbkl_fu G2Z \lhjhf wlZi_ ijhbhohgkZfuc e_Jdbc b gzZbf_&lhklhhj
jZa™_e_gb_ azjy~h\ \ j_Zdpbhgghfyspcglikihkh[ h[_ki_gblv ~hklZlhggh_ dh
i_j_ghk we_dljhgih nhlhkbgl_Ibqg_kaghkli\h k\_1Z jZkl_gbyf dhlhju_ g_"hihemc
we_dljhghljzgkihjlghc p_ib qglh azdZhgdgoh ikkihlh _kl_kI\_ggh]lh hKk\ijZ\gby
kbgl_ahf z~_ghabgljbnhknhjghc dblelglu_ nhihkbglzagb[he__ wnn_dlb\guc
LN kem'Zs_c \ de_Ild_ bklhggbdhf iwmdvjMha”_ckl\by gZ ijh*mdlb\ghklv b mjh
gbdilbgzZfbr"Z~ _gbg~bgmde_hlb"@hkNZIghklv jZkl_gbc
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< gZklhys__f¥j\ [hevrbgkI\_ |

ebgguo hk\_Ibl_evguo kbkl_f bki = imxIk
Z~Zilbjh\Zzggu_ "ey jzZzkl_gb_\h~kI\ < Iljb_
\u_ eZfiu \ukhdh]lh 7~Z\e I@lly gZa ;8;

\Z _fu_ Z]jZjgu_ gZljb_\u_ eZfiu I © dh m
wlbo ezfi Ilhevdh I|j Iv azljzq_gg _!' 'g_jlb
ij_h[jZzam_lky \ baemgngthlb\gh_ » g’
nhlhkbgl_azZz Z wlh hagzZqzZ_Illugdh [z

_Iky 1Zzd"_ fghlh ebrg_]hkIli_ipZkqzl_
gZ \kx ijh*mdlb\gmx iehsz”v I_iebpu \ ~*
qtlpz ihlj_[e_gby we_dljhwg_jlbb eZf
\ueb\Z_Tky \ h]jhfgh_ agZqg_gb_ kn

Jbkmg

y

b

"ebgZ \hegu
Kheg_qguc k

\eDyxs__ gZ jhkl k_[hklbbfjh*mdpt
Kig¢\g_gb_ ki_dljh\ kheg qggh]h blemghdg@ ki_dljZ gZljb_\hc eXfkmghdb
= W ki_dljh\ kbgl_aZ mkechijh
R eZ nhlhkbgl_az b nhlhfhj
v e nhj_gazlbkmghdihdZau
= i \Z 1 qlh jZkl_gbyfb bkihev
a5 = 7 amlky lhevdh qZklv kheg_q
o= | ghlh kdljz b | _f [he_ _
> TN ki_dljZ gzljb_\uo »@fi
e @ PRI Dzd \bAgh “ey ghj
r i pa | A fZeghlh jhklZ b jZa\blby
~x = " _ T jZK_gbc bkihevam Iky \ hk
> R 7 o ghyhf djzkgzZy qEkld
T am 150 509 558 (15 H5E 70 730 ann ljZ k fZdkbfmfhf gf b
Lnara earHe;, kbgyy k fZzdkbfmfhf gf
Jbkmg  Ki_dlj zljZjghc gZljb_\hc >@ Lzdbf h[jZzaht [hevrzy

gh _elhc h[ezZklb ki_dljz g_ bkihevam_Ilky
\u]l]h~rguf "ey p_e_c¢ hk\_s gby bkihevah\Zlv

gZklv wg_jlbb ki_déjz \ a
Ilhwlihfm k wg_j]_Ibg_kdhc Ilhgdb aj_
bkihqgbdb k\_IZ k madbf ki_dljZev

qZklghklb 1Zdbfb iZjzf_IjZfb h[eZ~Zx| \uimkdZ _fuklhixhfdrdhggh”u Ki_dlju
baemq _gby bo ihdZaZgu gZ jbkmgd_
(L), % 100 e [l |
r gg || InGaN/GaN InGaN/GaN |__{L|| AllnGaP/GaAs | |
B CBETOIHOH T [ CBCTOHOTE! CBCTONHOLEL
el 2 80H cmem [ jeNieHoro [—fHj KpacHoro
20 | g CBEYEHHA f ] cBedeHmE | || [|  OBCHEHMA
584 EE’. T (@70mM) / (525 Bm) (6251"1“}'
40 EEG{J /
IO / a | 7=25°C
e - i R \
10 5340 \ \
850 400 450 500 550 600 650 700 750,800 Eg / : v I \
3
Jbkmghd Highkbl evgujZe % o Jii Y |
gu_ djb\u_ \ha”_ckl\by hilbg_kdhlh v \ \
baemq_gby gZ jZkDygbhlehs_gb_ 0 — L=
nhlhj_p_ilhjZfb jzkl_@&bt ihJeh 400 450 500 550 600 650 700
s_gb_ dhjhldh\hegh\h]h]fniglZif Jbkmghd Ki_dlju bae
tihlehs_gb_ djZkghc nhjfu nhlhojhkyZz Ih~*bh~h\ djZkgh]h a_ezgh]h b kbg_]h
G+ih]lJehs_gb_ ~Zevg_c¢ djZkghc nkjfug_gby gz hkgh\_ ] _lihkljmdlj
nhihojhf_+ wnn_dlb\ghklv nhlhkbgihemijh\h*gbdh\uU&l_jbZeh\ $,,, %9
I_aZ jzZkl_gbc iib dhfaZlahc | iZImi
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Kjz\g_gb_ jbkmgdZz b jbknmngdZ kmihdd\_gguf I d \ ihevam ijbf_g_g
\Z_I qlh fZdkbfmfu baemqg_gbc djzZkghitbh~h\ \ukimizxl 1Zd"_ b@bdiggkljmd
gf kbg_1h gf b a_e_ghlh g Zk\_ifhgghklv gzZ”~z ghklv [hevrhc j_kn

Abh~rh\ g_ kh\iz*"zZxl k fzZdkbfmfzZfb wddibdghkIWIlh hkh[_ggh ZdImZevgh "ey I
Ib\ghklb nhbigk_azZz gh \oh”yl \ wim hd2dKbZ k __ j adh dhglbg_glZevguf debfZz
Mgblu\Zy qglh wg_jlhihlj_[e_gb_ Kk\_ilhkibhlyylg\h jZklmsbfb 1ZjbnzZfb gZ wg_jlht
ijb h~ghc b lhc “_ k\_lh\hc hi*Zq_kbljEhu
f_gv_ Ih ij_"klzZ\ey_lky bgl_j_kguf bkihe@zfb [ueb ijh\_" wdki_jbf_glu ih
ah\Zgb_ bo \ dzg_kI\_ bklhggbdh\ k\hikZn{2kl agZdbt mkeh\blylod mkkI\h]dd k
djulhlh Jjmd]JBf g _gb_ k\ _Ih”"bh”guo &Z9i gp djZkgu_ kbgb_ b a_e _gu_ K<>|
fh _I kgbablv wim \_ebgbgm dzZd fiPglefwf wdki_jbf_glZ yl\ey_Ilky ijh\_jdZ kihk
jZaz Djhf_ kms_kI\_ggh f_gvreyx_ihghklb jZzkl_gbc jZa\b\zZlvky ih” k\_Ihf hl K=
fhc fhsghklb k\_Ih~bh”u kihkh[gu diZ[d khkgh\gh]lh hk\_s_gby b kjzZ\g_gb_ &
i_gblv [hevr__ khhI\_IlkI\b_ ki_dljZ babhghkdbyhklZ jZkbegbavdki_jbf_glh\ [u
Z]ljZjghlh k\_lbevgbdZ ki_dljm wnn_abdbl\ghElbu k_f_gZ j_~bkz khjlz o@zjz2 \
nhihkbgl_az qglh ihalhey_ | kgbémkv ijjHMm gl ijh\h~"bekybkiheYagbf kzfh
fhsghklv baemqg_gby gZ _"bgbpm ietheXgthclwdki_jbf_glZevghc mklZgh\db
iebpu Z ke_"h\Zl_evgh b fhsghklv ezZfi K\_gZ_~bkZueb \ukZ _dquq_Iluj_
améXl qgq_]h ijhbkoh”~bl ~hihegkbbevdhgl cg_jZ dhgljhevguc WA&vY jbf g
" gb_ ihlj_[e_gby we_dljhwg _jlbb b gdddhkd eémgdm #Ahdhgl_cg jLZdh_jZa
kiI\b_ khdjzs_gb_ azljzl f s _gb_ jZkl_gbc ij_"gZagZg_gh "ey ih~~
;eZlh”Zjy k\h_fm “~baZcgm g_TJhebyhghklZz ebklv_\ g_ Hhimkdjghlh
fZk b tffm djZzkgu_ kbgb_ bl _éhguazbfhazl g \Whly dhgl cg_ju ihf_sZebkv \
Abhrgu_ eZfilW® yleyxlky wnn_dlb\gwfZf_ju k mkljh_gguf hk\_s_gb_f ba jZaebq
kj_~kI\hf klbfmebjh\Zgby nhlhflgjnkh] kdblh~*bh~hk i_j\hc dzZf_j_ jzZaf_klbeb

dbo j _Zdpbc bf_xlI ihl_gpbZevgu_ djhlaghK<>E\h \Ihjhc b Ij Iv_c dZf_j_ [ueb
ghklb k ijzdlbqg_kdhc lhgdb aj_gby “42wnfkibfgwebhhl\_IklI\ _glglhhgh b a_ e gu_
jh\Zgby jhklZ jZkl_gbc K< JZkklhygb_ f_ "fidfeZb gb gbfb

K<>E jZ[hlZx] gZ ihghhybgd_ < k\djZyflwhgl_cg_jleh ijb[ebabl_evdl
ab k wlbf \ k\_Ih\hf ihlhd_ wlbo eZdfikdmewdimbfms_kI\hf k\_Ih*bh”*"guo eZfi
kZpbc g | ]jZnbd ki_dljZ baemqg_gby\dhohky ggbadh_ \u”_e gbihwlhdfm bo
ieZ\gmx djb\mx fh gh jzZkiheZz]Zlv \ g_ihkj _~kl\_gghc [eba

K<>EjzZ[hlZx] k \ukhdbf Bg>*hklbIb hl jZzkl_gbc [_a jbkdZ gzZg_klb bf ih\]j
12 _1 b ljzlyl fZeh_ dhebqg_kl\h wé_dbywehsz ¢ | f dhebg_kl\h bkihev
wg_jlbb Bf_xI “h\hevgh [hevrhc kjhdakemidu K<>E£ rl jZkklhygb_ f_""m
Ijb \deq_gbb azZ]lhjzxlky flgh\_ggh be &ffi Zg b+ f Jbkmghd?kl_kI\_ggh qlh
gm-gh [hevrh]lh imkdh\hWhdHgH#bq_kdblke_ jZkl_gby [ueb aZsbs_gu hl ihiz~Zgl
wnn_dl hl \g_"j_gby K<>E fh™_| Julwghgqgg¥h hk\_s gby

Jbkmghd Wdki_jbf_glZevgu_

L fi_jZlmjz \ha”mozZ \ dzf_j_ k jzZzkl_gpyfy h[emqg_geéy \k_o jZkl[gbb
fb fK hilghkbl_evgZy \eZ ghkiwvo 2 ha\gh gzZknt mljz ~h \_gq_jZz
Ilheb\ ijhba\h*"beky jzZa \ ~gy \ _q_jhfameviZlu hiuhdZazZgu gZ jbkmgd
z

\ [
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<g_rgbc \b”™ jZzkl_gbc Ywdki_jbf_¢
lhrZz [ fZy lhrz

GZ Zjbkmgd_ ihdZZkgughy j_a jZkl_gbyfb \ujZs_ggufb gz djzkghf b |_
"g_c ihke_ ZeZgwdki_jbf_glzke_\Z [he__ gZ a_e_ghf Kk\_Im y\eyh Iky
gZijZ\hh[emqg_ogbZkguf a_e_ guf kbghifbgbghc h[jZzabhy¥yZondhjhg_gguo kIl [e_c b
gZ jbkmgd] g_j_a "g_c ihke_ gZg4e&_ _ l|lhekluo gh f _edbo ebkl@ \
wdki_jbf_gl&ke_\Z gZijzZ\h dhgljhevguc< a_e_ghc h[eZklb ki_dljZ nhjfbjmxlk
hf[emqg_glZkguf a_e_guf kbgbf k\_Ih\fulygmlu_ hk_\u_ hj]JBgib_ ebklvy k

Djzkguc k\_I kihkh[kI\m_I bgl_gkbdghbimhgbkehf de_Ilhd b oehjhiezZklh\ b kzZ
jhkim ebklv_\ b\ubk hjl]Zgh\ <ukhdbeadbf nhlhkbgl_ahf gz _~bgbpm iehszZ”b

dhgljhevgZy djzkguc a_e_guc kbgbc
Jbkmghd <g_rgbc \b” j. ih hdhgqZgbb wdki_j

jhklh\hc wnn_dl klbfmebjpmlbhkyp_i 1Z 1jh"mdlib\ghKki_jgbc gbawWZly b ih
Ilhjhf djzkghlh kinkdhojhfhf HIkmlkI\lgygh | d wlh ke_~m_I| ba Ih]lh h[klhyl_e
beb gbadzZy bgl_gkb\ghklv \ ki_dlj_gblklaggbddc k\_I bkihevam_Ilky jzZkl_gbyfb
k\_1Z baemq_gby \ djZkghc @j&zZklbad#gbl_evghc kl_i_gb ;he__ Ilh]l]h fu h b"Z
nhjfbjh\Zgb_ g_iheghp_gguo ]J_g_jkhbdgkld_ggh om~rbo j_amevIZlh\ hl hk\_s
hjl]Zzgh\ ~Zxsbobgbmph Zc Ijhp_kku jhEKkA_gbc fhghojhfZlbg_kdbf a_e_guf k\_I}
b jZza\blby azZ”_j b\Z2x1k@ ljb [he__ "~_IZevghf ZgZeba_ I_ogbdb ijh
Kbgbc k\_I Ihjfhabl jhkl kli[ey %_gby wdki_jbf_glzZz fu ijbreb d \u\h"m ¢
dh\ b iehszZ”b ebklvijlb\gMbl d nhjlib jzkl_gby Zdlb\glhsizgle ~g_\ghc k\_I \ I_
\Zgbx gbadhjhkeuo jZkl _gbc k gbadldbjhjhbmdfhf glu]~*Z ijhbal\h”*beky iheb\ <
Ib\ghklvx Ebklvy ijb wlhf [he__ Ih2&Vg_cr_c ihklZgh\d_ wdki_jbf_glh\ fu ie
gbkeh de_Ihd b z&hhhi®& _~bgbp_ ih\ glgm_f iheb\ ijh\hW*"ph_a dhglzdlZgZ&klk
ghklb ebklz agzZqgbl _evgh [hevr_ g _“fgq¥Xgfdhkk s gb>f @
ghf b a_e_ghf k\_Im Mjh\_gv nhlhkbgl_<«Zpg&hf jhkl dhjg_ieh*Z m j_"bkzZ [
_"bgbpm ih\ _joghklb ebklzZz gZb[he_ gXbkhevrgph ijb ~ ckl\bb kbg_ ]h baemqg_
baaz fZehc ebklh\hc ih\_joghklb ~Z Jbkheghd
\ukhdZy bgl_gkb\ghklv nhlhkbgl_az gz XbamtvlZlu wdki_jbf_glh\ LZ[ebpZ
k\_Im g_ kilgk dhfi_gkbjh\ZIlv Thjfh® "dlvjzffz Jbkmghd ihdZau\zxl qlh ~_ckl
jhklh\uo ijhp_kkh\ GZ kbg_f k\_Im jZalklooyW<>E hdZaul\Z_I| jZaebqgh_ \ebygl
h[{gZjm b\Z_Iky agZqbl_evgh [hekl__gddbbhju_ iZjzf_lju jZzkl_gbc
\h bglb[blhjh\ jhklzZ ih kjZ\g_gbx k
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LZ[ebpZ >ebgZ jZkl_gbzz\bkbfhklb hl IbiZ hk\_s_gby

i_"bkZz ki _~
hk\_s—
dhgljhevgu
C
djZkguc
kbgbc
a_e_guc

:gZebabjmy ihemqg_ggu_ j fdmevljZlkl_gbc \ujZs_gguo ijb djZkghgZk\ | _

gh k~_eZzlv \u\h” qlh jzaf_ju jZzkl_gbc \ujb gz tijb kbg_f k\_I_ AgZghb
s_guo \ mkeh\byo djZkgh]lh b kbgl Jeawvghk\_ mf_gvr_gbu fdkjlg_ieh”Z ijb
s_gby g_agzgbph_élebgzxlky hl jzZkl hkbcs_gbb a_e_guf k\_Ihf gZz g_ [ue
\ujZs_gguo igh _kl_kI\_gghf hk\_s_gbd_h brZggufb \iheg_ khleZzkm_Ilky k

KjZz\g_gt iheghc fZkku dhjg_bah”khgufb j_amevIZIZfb
ihdZau\Z_1 g=agZqbl_evgh_ mf_gvr_gb_ fZkku

X

o]

()]

X

W hk\_s_gb_ kbgbf K<>E

N B hk\_s _gb_ djZkguf K<>E
x B hk\_s_gb_ a_e_guf K<>E
N2 m hk\_s gb_ ~g_\guf k\_Ihf
— |

.CD

=)

< .

hk\_s gb_

Jbkmghd>bz]jzffz baf_g_gby fZkku j_~bkzZ \
aZ\bkbfhklb hl hk\_s_a@bjy a Ag_c hiulz

<u\h”™u Ebl_jzZImjz
JZkl_gby fh'gh \ujZsb\Zlv ih®” hk\_ Ohee > JZh D Nhlhkibgd _zAg]e
s gb_f k\_Ih~*"bho*@afi lexkueZfiu iha £tF Fbj * k
\heyx|l kgbablv ihlj_[e_gb_ we_dljhwg_j]l]bdbG <hedh\ B B K\_lbpdbc | B K
jZkl_gbykjznl gzfgh]lh [uklj~g_¢tujz jh"_\ E : PZj_BkdmkkI\_ggh_ h[emqg_gb_
sb\Zgby_"bkZhdZaZemllh bkihe\Wwagb_ jZkl_gbtimsbgh + 0k

k\_Ih~"bhdahk\_s_gbbaf_gy_jihkl jzZk B : Rmevihaokigh_ b khegip_
|_gbdzdbf h[jZah®bg4zZkl_gbyhl\Zk E_gbgljz® = k
dhjgieh”"hf \ujZzs_ggZy ikbgbthk\s_ < FE_fzZzg Dmjk k\_IlhdmevVvimju jZk

gb_f ih kjzZ\g_gbx k "ebghc dhgljhevahBa*Z|_evk&&tukrZy rdhi% z Kk

jZkl_lgy [hevr_ gZ ihr djzkgtf

f_gvr_ gz ihr a_e_gwuff gvr_ gZz ; KFhrdh\  <ujZsb\Zgb_ jZkl_gbc
ijb bkdmkklI\_gghf hk\_isDgbhk *

GZb[he__ wnn_dlb\guf k\_Ih*bhMNgh_

hk\_s_gb_ [m”_I ijb kh\f_klghf bkihevah\ZgKb dljZevgu_ oZjzdl_jbloqdb b

kbgbo b djZzkguo k\_Ih~"bh”h\ < wldh\kkeWm§Z b hkh[_gghklb jhklzZ jzkl_gbc \

AN _&I\b_ kmffbjm_Iky b \hagbdzZ b kbg\hyo blkbmgghlh hk\_s_Gb® Ijhlz

g_#dbc wnn_dl khiz > F M_eek F < >h[jh\hevkdbc
ljh\_~zggu_ bkke_"h\hgby j*Z PhlebgBgklbIml nbabheh]bb jZzkl_gbc bf L

xI glh [m"ms__ hk\_s_gby I_iebp aZbkjalhz G zL <ui + F * k

hgufbezfizfb B gZqbgZlv ijbf_K<gk_

p_e_khh[jZzagh m _ Kjbhirgyy k\ /i 9LQFH$Q LOQOWHUSUHWDWLRQ RI W

hrgu_ eZfiu fh'gh ey p_eshzgbjyZz HITHFW RI IDU UHG OLQJKW RQ WKH 3}
h\hs_c¢c bkihevah\zZIVZeihdu_ imkimxs8ODQWV 3KRWRFKHP 8KRWKRELRO
ihf_s_gby ljhiZkh\zZz G G D_n_eb kbB Nhlh
I_a b jhkl \ukrbo jZkl_gbc bo \azZbfhk\ye
dhj eypby Nbabheh]by nhlakhg-
GZmdz zk
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DZjgZgmd J : ljhl1Zkh\Z G G >h[jB 0 /HPDQ .XUV VYHWRNMNXO WXU
\hektdbc F < b ”~j Nbabheh]bg_kdZy,FGCRWZHODWWYR ©9\VVKDHWD VKNROD?
ebklZ e \a_b d ki_dljZevghfm khklZ\m k\_68SHNWUDO Q\H KDUDNWHULVWLN|
Ntabeh]lby jZkl_gbc L <uizxk L RVREHQQRVWL URVWD UDVWHHQLM Y

ljh1Zkh\Z G G K\ _lhdrddvkihZQRJR RVYHVKKHQLMD 1 1 3URWDVRYD
kh[ \uy\le _gby ihl _gpbZevghc ijh"mdI®\ghlREURYRO VNLM /1 &RJOLQ ,Q\
jZkl_gbc Nbabheh]lby jZkl_ghit UDVWHQLM LP 7L1LPHUMDINEYD:®
<ui tk Vv

DzZjgZgmd J : J_]meylhjgh_ \ebyg®BLQFH ' $Q LOQWHUSUHWDWLRQ R
ae _gh]lh k\ _1Z gZ jhkl b nhlhkbgl_a BbkH¥W RI IDU UHIE DPRAOHKMW R @ IWKR Q J(

Nmbheh]by jZkl_gbc*L <ui tk SODQWV 3KRWRFKHP 3KRWRELRO
3URWDVRYD 11 .HIHOL 9, )RWI
DZjgzqmd J : IjhlZkh\Z G @\V¥KéK UDVWHQLM LK Y]DLPRVYMD]

\ZpdZy B N Jhkl jZkl_gbc b kh”_j Pigit RQRJJLMD [HROW RMLQNDH |DV
fhgh\ \ aZ\bkbfhklb hl ki_dljZevgh]h khklIZ\DUQDFKXN 5 $ 3URWRERRD 1

K\ _1Z Jhkl b mklhcgb\hklv j2kl YyR® VNLM 09 L GU )LJLRORJLFKHVND
Gh\hkb[bjkd GZzZmdZk OHBML N VSHNWUDO QRPX \RMWRDRX LWND
UDVWH Q LW 9\S +V
S5HIHUHQHYV S3URWDVRYD 11 6YHWRNXO WXU
+ROO5DR )RWRVLEMWUHPQJIO Y\MDYOHQLMD SRWHQFLDO QRM SURG
0 OLU + V J)LILRORJLMD UDXNWHQRM+V
91 9RONRY6YHWLFNEWRUR]JKHY .DUQDFKXN 5 $ 5HIJXOMDWRUQR
/' $ &DUHYD ,VNXVVWYHQQRH *REOMRKRM YIYH WD \QDHQR VW L )R W ROLRIWM P
3XVKKLQR £ V UDVWH Q LW 9\S +V

% 6 ORVKNRY 9\UDVKKLYDQLH UDVDVWRHOEKXEULR $ SURWDVRYD 1
LVNNWHQQRP RVYHVRRRYLL \Y YDNDM)D 5RVW UDVWHQLM L VRGHU]KDQ
, $ 6KXO JLQ O5DVWHQHELD WROQYEMRVWL RW VSHNWUDO 5RRIR VRV
JUDG * \Y XWRMFKLYRVWIRYIRWWHIQUWN 13BXND
\%

K\_~_gby h[ Z\lhjZo

Ilh_a"Zeh\ <eZ”bfbj FboZtdBEYgd'®d”~ZI| nbafzdhfZlbg_kdbo gZmd 4diEp gl
ju we_dljhwg_j]l_Ibdb b nbabdb DhklZgZckdh]l]h Jhkm~ZjkiI\_ggh]h mgb\_jk
;Zclmjkugh\Zz ] DhklZgZc me :[Zy |I_edhjimk weZNj_kKDQNODZIZDLO
FRP

Gmibjh\z ‘jZceuf FzjzlhkvgzZfZz]bkljzgl ki_pbZevghklb F Nbabdz
DhklzgZckdh]lh JThkm~ZjkI\_gghlh mgb\_jkbjZtZmkugth\'Z ] DhklZgZc me :[Zy
dhjimkl_e we Z"DWUWDLOXBLURYD#PDLO UX

SRHVIERY 90DGLPLU CGLWKBEDQRY GHIS\WH VL P DW K H P DWAFLLAHBOWHKWH
DVVRFS&DWIHH RVERS D U WRRHH@MHNFSARWZ IHEQ G X DWW 8 K\ V L FRW W DEYWDDRSMH. Y H IQ\DLPAG
DIWHWDLWXUV\@EDP\ 6WU EXLOGLKRQHRVWDQIDQNODZZZ#JPDLO FRP

I1XSLURYD $UDLO\P + OWIEW R WHD VRAXEGDIQWD WEILYHUYDLWHDBIWHU
%DLWXUV\@GED\ 6WU EXLOGLKRQHRVWDQDUDLOXBLURYOH#PDL

lh_a Zeh\ <ezZ"bfbj FboZtedfblg;Zcltjkugh\ Zlug®iz'hklZzgzZc f_fe_d_lIll-d
mgb\_jkbl _Illegwe dljhwg j] IbdZ nbabdZ dZn_ "jZkhugugle nbaftzdZfZlbdZz
MeufrZjugudzZg”b~rzZlihklZzgz® :[Zc d Wwfzjzl I_e weZMj_ kt
DQNODzzz#JPDLO FRP

Gmibjh\z :jZceuf FZjZlk\gpA_| ;Zclgkugh\ Zlug®Zz"hklzgzc f_fe_d_lled
mgb\_jkbl_llegeF Nbabdz fzfzaggw fzZ]bkljZgllu "hklZzgz® :[Zc d
Wwfzjzl | e we Z DWDLOXSLURYD#PDLO UX
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M>D
BKKE?>H<:GB? A:<BKBFHKLB J:AF?JH< DJBKL:EEH<
Ki:FHK:>HQGHC KHEB IHKE? KBEH<H=H <HA>?CKL<BY
lh_a"Zeh\ <#dn f g “hp_gl ijhn_kkhj DhklZgZckdbc ]hkm~Zjkl\_gguc m
kbl _| bf: ;Zclmjkugh\Zz
cof_Ih\Z : KefZ]bkljZzgl DhklzZzgZcKdlken*ZjkI\ uggmgb\_jkblbfl : ;Zclmj
kugh\z

IlhdZazgu ijh[e_fu dhjfh\hc [Zau DZaZoklzZzgZ ih fbg_jZezf b fbdjhwe_f_gl
" gh j_r_gb_ wlhc ijh[e_fu iml_f bkihevah\&lgbmwghgBebkEs_ g g_h[oh”bfu_
\_s_kI\Z < Dhklzgzckdhc h[ezZklb hlkmlklI\mx| azZiZzku dZf_gghc kheb dhlhjmx
[u bkihevah\zZlv "ey I1Zdbo p_e_c gh bf__Iky “hklZlhggh fghlh khe_guo ha_j &b
kzfhkz"hqghc kheb Bf_ggh wlZ khev bkihevah\Zle ZVok [“ZeyZzgkd\dh¥Zflhhhc [Zau ih
fbdjhwe _f_glzf b fbg_jZ2BkKKkfhlj_gujh[e_fu ba]lhlh\e_gby fbg_jZevguo [jbd_Ih\ khe
f_Ih~hf ij_kkh\Zgd#lhjuc y\ey_Iky hg_gv wg_jlhazljzlguf b ~hklZlhggh "ebl_e
JZajz[hlZgZ bggh\ZpbhggZy |I_ogheh]by balhul\égjpbyiikhez [Za_ f_klgh]lh kujvy
tkzZfhkz"hgqghc kheb ba ha_j DhklZgzZckdhc h[eZklb

JZkdjulzZz kmlv [_kij_kkh\h]h f_Ih~Z balhlh\ebggpilh&b” gu bkke_"h\Zgby
jZaf_jh\ djbklZeeh\ \ aZ\bkbfhklb hl \_ebgbgu kbeh\h]h \ha”_ckI\b¥kikB\ ebgbgu
kheb dhlhju_ b ij_"eh _gh bkihevah\zZlv “ey jZaf_s_gby b jZ\ghf_jgh]lh jZ
fbg_jzZzeh\ b fbdjh~h[zZ\hd 1j_"ezZ]Z_fZy I_ogheh]lby bf__I| f_gvrb_ wg_jlhazZljzlu
ijhba\h~bl_evghklv

ljbf_g_gb_ ij_"ez]lzZz_fhc f_lh"bdb ihalhell hheghldZggmx [jbd_Ibjh\Zggmx
khev "ey k[ZeZgkbjh\Zgby dhjfh\ ih fbdjhwe_f_glZf b fbg_jZezf

Dexg_\u_ keh\z kzfhkz"hqgZy khev khe_\u_ [jbd_lu fbg_jZeu ihjh\h_
wg_jlhazljzlu

7+( "(3(1'(1&( 72 6,=(2) 6$/7 &5<67%$/6 $)7(5 )25&( ())(&7

3R\H]PKORY 9+ &DQGLGDWH RI 3K\VLFDO DQG ODWKHPDWLFDO 6FLHQ
(OHFWULF 3RZHU ,QGXVWU\ DQRVIKDQWHDW'H SQUWHRHOMW\ QDPHG $ %DLW X
$NKPHWRYDIYDBG XDWH VRAXNGBIQDQEWBRW H @D P H GUWDIMWMUUY\QR Y

6KRZLQJ SUREOHPV IRGGHU .DJDNKVWDQ PLQHUDOV DQG WUDFH H(
SUREOHP WKURXJK WKRQKVHFROQWDERVYQJ WKH UHTXLUHG PDWHULDO ,Q
URFN VDOW ZKLFK FRXOG EWHYVHXWWKXKFH BXHSPDQ\ ¢VBDORW DD @YV AN W
LV WKLV VvVDOW ZDV XVHG WR HOLPLQDWH WKH LPEDODQFH IRUDRIIH RQ V
PDOQXIDFWXULQJ RI PLQHUDO VDOW EULTXHWWHYV LSBUHWMLK D Q@ BWOKRRYE HE&I
+DV GHYHORSHG DQ LQQRYDWLYH WHFKQRORJ\ IRU PDQXIDFWXWLQJ VDI
GHSRVVYW®W ODNHV RI .RVWDQDL UHJLRQ

7KH HVVHQFH RI WKH PHWKRG RI PDQXOOLFWMX UQ 9 VAMKMKIRAKWR G W ERVWAM\H
GHSHQGLQJ RQ WKH PDJQLWXGH RI WKH LPSDFW IRUFH DQG RAKHHGSWHH V
XVH IRU SODFLQJ DQG XQLIRUP GLVWULEXWLRQ RI PLFUR PLQHUDOV
FRQVXPSWLRQ DQG KQEHIKHU SHUIRUPD

$SSOLFDWLRQ RI WKH SURSRVHG PHWKRGRORJ\ ZLOO DOORZHWR UHF
IHHG E\ WUDFH HOHPHQWY DQG PLQHUDOYV

.H\ ZRUGV VDOW EULTXHWWHYV PLQHUDOV WKH SRUH VSDFH HQHUJ\

L G;: LADIJBKL:E>&ER?F>?)JA1DRL1IBK?J ?LM>?G
LSM?E>1E1=1G A?JLL?M

lh_a " Zeh\ <#n f ¥d we_ddg_j] IbdZg_ nbabdZ dZn_"jZXugugle :of_I
iZclfgkugh\ Zlug®wzZ hklZgzc f_fe_d_Illed mgb\_jkbl_1e
cof _Ih\z : K fZ]bkljzgl :of_l| ;Z&kugh\ Zlug®Z "hklzgzc f_fellhd

mgb\kpl_Ie
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"Za@&lzZggufbg_jzZenrZjg_ fbdjhwe_f_gll_j@agsfujm [ZaZku [hcuga & &
jo &jZlueZg "4Zfugnhz&Z  _Ile azllZju [Z] #a”u [ZkiZe&Djru Che”"Zgm “he”Zju
Zj@eu hku'k_e_gr_refeitkugu¥g

“"hklZzgZc h[eukliz2g khg~Zde§ _j [heZherZgZ] _"e |ZKk"ZjChjeZj [hefZi
“Zluj [*j®  _ldeeesdl®»idl ta®u @& _jAre[heui “Zluj »a”e]eglag[Z] ta~Zj [heZlug
©hjezZj LZte[lxa fbdjhwe_f_gll_Yg  fbg_jZe"Zj [hcugrZ ~_f [ZaeZkufkesah«d
‘Teg ©her"Zg™"@®l_ wg_ jlbyu-ugmu g " Ildeecdthe® d e] g MeZji eki_g th"Z]
fbg_jZe™u [jbd_Ill -j"3kZmeZjkfe_e @jZklujusZg

"hklZgZc h[eukugtwe”™ jeg _g” ] " _jleeedls rbdeaZg[Z Ha g _Jeacg2a”"®
[jbd Il _j ~"Zcug"Zmbraigh\Zpb@euogheh]by®&ijZkujue¥g

Fz&xeznZ+d"Zj [jbd_HeZkZmeZijjukke&**kZrueui "Zluj @& _ Ha”Z fZkkb\l_
f_alee™_jr_ag f_jlegtk_jr_gtg_ rzZfz"rZg'm_e"ee+dl_ djbklZeef2¢tuje_jre
a_jll_me_j»ldeace] pugZg fbg_jZerZjg_ fbdjlehkufrZeZj hjgZeZklujm_ [°]
&euilu pemregChenrZgftkugoZlug |_ogheh]lby derry wgdiplu g ed_opgefreesd
Zeui “Zluj

°kuguBlug 7ekl_f_e_j@herZgm fbdjhwe_f_glltg_ " fbg_jZe”~Zj [hcugrZz
‘ce_klejee]_do”™_jreg hlZg@jjbd_Il_¥g ka Zemfdeg”ed [_j_"-

G_ta]»¥frZjl +g[Z Hal za™u [ZkiZe™ud|Z] fbg_jz@&hdklu Zyku

>ey ebd\b”r"Zpbb g_"hklzldZ_fpdjazljzl Z 1zd “_ az”~ZqZ jZ\ghf_jghklb jZk
Ih\ b fbg_jZeh\ \ dhjf_ “b\hlguo gz®_e_gby ~h[Z\hd ih h[t_fm [jbdih2vijb bk
gZklh bkihevam_Ilky fgh]J]hdhfihg_gliah\Zgbb f_klgh]h kujvy
ebamgikth”™_j Zsb_ Ij_[m_fu_ dhfilkkg_glu KZfhkZ~hqgZy khev ij_"klzZ\ey_I| kh[hc
@ [hevbgkl\_ kemqgzZ_ \ djbklZeebqg_kdb_ ~jn

< Dhklzgdbc h[ezZklb hlkmlklI\m khklZ\e _ggu_ ba ajibkljZeaguo jzZaf_ jh\
iZku dzZf_gghc kheb dhlhjmx fh gh WIb ~jmau "hklZlhqgh e_]dh jZajmrzZxlky
bkihevah\zZlv ~ey |IZdbo p_e_c¢ gh khklZ\eyxsb_ fhghdjbklZeeu jZaebqguo |
fghlh khe_guo ha_j bf_xsbo axiZkif_jh\ GzZb[he__ Ibibggufb y\eyxlky jZaf_jt
"hgqghc kheb Bf_ggh wim khev b ij_ihdZazZggu_ gZ ]Jbklh]jzff_ jbkmghd
bkihevah\zZlv ~ey ebd\b”"Zpbb ~bk[ZeZgk>ey balhlh\e_gby [jbd_Ih\ bkihevam_
fhihc [diaih fbdjhwe_f_glzZf b fbg_jZe\b[jZpbhggh_ ahgZgkdkihlzZigbk dhk

>ey balhlh\e_gby khe_\uo [jbcedm wlhl f_I h[ez~zZ_| f_gvrbdB wg_j]h
gZklhys__ \j_fy \ [hevrbgkI\_ k\h_f IjZIZfb
gy_Ilky I_ogheh]by ij_kkh\Zgby Kmlv I_o Kmlv [_kij_kkh\h]h f_Ih~Z balhlh\e_g
khklhbl \ Ihf qlh ijb ij_kkh\zZgbb ijr[jbd_Ilh\ khklhbl \ ijb]l]hlh\e_gbb h[jZaph)\
baf_g_gb_ h[tzfZ \ j_amevlZl_ kf_s_djbklZeeh\ ijhkljzgkl\h f_"~m dhlhjufb il
nhjfZpb hi~_evguo gZklbp b k\yazZghjh\h_ ijhkljZzgklatzihegy_Ilky [he__ f_edhc
g_gb_f imklhl h[jZzah\Z\rboky ijb k'gh m\eZgghc khevx >ey m\eZ g_gby f_ed
gZkuid_ djbklZeeh\ kheb ijb dhlhjhckheb 1ihemqgzZ_fhc iml_f jZafZeukZgby kzZf
ihehklb ij_kkjfu jZkiheZ]zZxbd&hlb _k "~hgghc kheb gzZ fhehldh\hc ~jh[bed_ bki
db h[jZamy 1Zd gZaul\Z_fu_ fhklbdkam_Ilky jZklI\hj gm guo fbdjhwe_f_glh\ \ \t
F_""m djbklZeeZfb akhkt_| Ij_dhwgb ~habjh\dZ dhlhjuo jZkkgblZgzZz ~ey ~Zgghc
dzl f_"fhe_dmeyjgZy k\yav djbklZeej_Ilghc dhjfh\hc [2&Ze__ ijb kf_rb\Zgbb
xlky “h jZkklhygby ihjyfdZ @ kzthkzZ~hgghc kheb k f_edhc m\eZ g_gghc |

HibkzZgguc \ur_ f_Ih” y\ley |ky b ihke_ \b[jhh[jZ[hldb f_edZy khev kh~*
wg_JjhazljZlguf b ~hklZlhggh ~ebl_ev'ZsZy gm gu_ fbdjhwe_f_glu b fbg_jZeu jz
i_j_~ ij_kkh\zgb_f \kx bf_xsmxky ghH_jgh jzZkij_~_eylky ih \k_fm h[t_fm [jb
g_h[oh~bfh jZafhehlv d_1Z M\eZ 'g_ggZy f_edZy khev kh”™_j bl

Ijb wihf gZb[hevijfh¢de_ fhc balhlh dhlhjzZzy h[jZzam_| gZkus_gguc jZENhj Z ~h
e_gby fbg_jZevguo [jbd_Iht_Ilkhé&b e gb_ kheb ijb\h~bl d Ihfm qglh gZqgqbgZ
ij kkh\Zzgby vyl\eyxlky | ogheh]lbqg _kddjbkZeebazZpby kheb b dZd j amevlZIl ihem
ghklb jZ\ghf_jghlh jZkij_~_e_oWtiyZ fb fbg jZevguc [jbd_I| kheb k jzZ\ghf_jgh jZkij_
\hd bz g_h[oh”~bfhklb IszZl_kfgllh ~_e_ggufb ih h[t_fm fbg_jZeZfb
\Zghy F @ >ey \g_"j_gby 1Zzdh]lh f_Ih~Zeijb]lhlh\

Mgblu\Zy \ur_i_j_gqbke_ggu_ Ijmgby hg_gv \Z'ghc gqZklvx y\ey_Ilky hij_"_e.
i_j_" gzZfbklzez az~zZqzZ mf_gvr_gby ihjh\h]h ijhkljZzgklI\Z kzZfhkZ~hgghc kheb

i
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Jbkmghd =bklh]jzffz ]JjZgmehf_Iljbqgq_kdh]h khklZ\Z kZfhkZ~"hqghc khek
DzZd \brgh gZ ]bklh]jzff_ [he__ ktlhkdhevdm ih gZrbf ij_~iheh  _gbyf

wlh djmigu_ djbklZeeu gzZb[hevrbf~ey khklz\e_gby Ij_[m_fhc j_p_ilmju [m’
jZzfb hl ff b [he__lhkdéavdm djbklzZelj_[h\ZIvky jZaebqggh_ dhebqg_kl\h f_edhc |
hg gv djmigu_  Ih b ijhkljZgkl\h f_m\eZ g gghc |j [m_fufb fbdjhwe f glZfb
“hklZlhggh h[t_fgh_ Z ijb \g_k_gbb wih hagzZgzZ_I qlh gm'gZ I_ogheh]by d
\b~r_ fbg_jZem\fbdjhwe_f_glh\ hgb fh]ez [u mijZ\eylv h[t_fhf ihjh\h]h
jZKj_~_e_guw_ jZ\ghf_jgu qlh fh _Il ijhkljzgkIi\Z _s_ gZ wlZi_ ih~]hlh\db hkgh\
\_Kb d i_j_"habjh\d_ WIh Z[khexlIghfZkku kixeb
Ibfh ihkdhevdm”~habjh\dZz fbdfhwge_ >ey wlh]lh kzZfhkz~"hqgZy khev [ueZ i
IZzfb iZz]m[gh \eby_| gZ a”hjh\vib\b i\_jlgmlZ kbeh\hfm \ha”_ckl\bx \ j_amevl
ghklv “b\hlguo Z \ g_dhlhjuo kemdhhjh]lh ijhbkoh”beh jZajmr_gb_ dzZd kj

fh™_g "Z'e _IZevguc bkek" @ rboky 1Zd b hl*_evguo djbklZeeM\ H[jZal
>ey jzZ\ghf_jghlh jzkij_~_e_gby ‘rmxky \ j_amevlizZIl_ wlkhi\\twakhev ih”

g_h[oh~bfh ij_~\Zjbl _evgh baf_evgb\ _j]Zeb jZa”_e_gbx gZ njzZdpbb ih f_Ih~|

gu_ djbklZ&deb ijbgylhc \ ihg\h\_~ gbb "ey hij_~ e _gb

Wlh gm gh \ i_j\mx hqg_j_"v "~e«njZgpbhggh]lh khklzZ\Z ihqgq\ ijbf\_gyy ihq
glhfu ihjh\h_ ijhkljZgkl\h h[jZzah'gu_ kblz ~_eysb_ \_kv h[t_f kheb gZ \hk
hkgh\ghc fzkkhc kheb [ueh ~hklZlhnjzdpbc JZaf_ju b ijhp_glgh_ jZkij_"_e_g
jZaf_s gby \ g _f f _edhc kheb kfnjZdpbc ihke_ kbehdt]hckl\by ihdZazZgu \

jZkl\Vhjhf fbdjhwe_f_glh\ beb jzZaf_IZ[ebp_
jZafhehluo fbg_jZzeh\ beb Ih]h b “~jm]lh]h
h~gh\j_fggh
LZ[ebpZz J_amevlZlu njZdpbhggh]lh ZgZebaz djbklZzeeh\ kheb ihke_
\ha”_ckl\by
< | >Z\e_gb_ Ihjh\h_ JZaf_ju djbklZeeh\ kheb
J dliz| ijhkljzgkl\h G! I G! FGH G| ! G! ! ! !

! | g1 |Gt

Hrgh\j f ggh k whbf ebgbg_ mf gvr gby h[t fZ bkke "m _ fhc kheb jZkkg
h[t _f ihjh\h]h ijhkljZgkI\Z GZ jbkmgd_ ihdZaZgzZ azZ\bkbfhklv h[t_fZ ihjh\h]h
\_ebgbgu \g_rg_]h "Z\e _gby
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Jbkmghd =jZnbd az\bkbfhklib h[t_fz ihjh\h]h ijhkljZgki\Zggh]hjbeh"

NZ\e gby

Dzib”rglmZ ]jZnbidb m\_ebq_gbb "ARUPXODRQRBNG\ ZHLJKW DQG KHPDW
e_gby h[t_f ihjh\h]lh ijhkljZzgkl\Zz ®@DWIPHWHUYV LQ EHHI FDWRWO&D 0%M®IQJ
rZ_Ilky Ihgylgh qlh ey \g_”"j_gby I Y4gWehJbh®@DU\ PHGRFLQH 3S
\ "bagv ihke_ jZafZeulZgby kZfhkZ~hqghc kidfebh\Z : K Ilh_a Zeh\ < FehL_ogh
g_h[oh~bfh ijhba\_klb njZdpbhgguc Zby¥Yeljh]lhzh\e_gby fghlhdhfihg_glguo kbkl
ih g_fm m _ hij_»~_tebhjt_f ihjh\h]hkbevgh hlebgzZxsboky ih dhgp_gljzZpb
ijhkifZgkI\Z 1h gZr_fm fg_gbx “ey wlh]K MhKh\Z < F lh_a Z&b\[:B;9 kim
IZlhggh [m~_1 Ihevdh ijbf_gylv jZaebfigg _kkdZly f_""mgZjh~rgZyijgdhbgglkdZy

k

\ fhehldh\hc ~jh[bed_ dhgn_j_gpby yg\Zjw« *
Lzdbf h[jZzahf ijbf_gyy ij_"eZ]Z_fmx
f_Ilh~bdm fh gh ihemqgZzZlv hl_q_kI\_ggmx [jbd_ SHIHUHQFHYV
Ibjh\Zggmx khev ”"ey k[ZeZgkbjh\Zgby dfI.KD]JLSRY 1 = $VNDURYDD$ 1 %L

ih fbdjhwe f_glZf b fbg_jZezZf < gZ]KLYRWQ\NK XFKHEQLN GO\D YX]RY S
\j _fy \ky ihlj_[ghklv J_kim[ebdb DZ¢: =RRHNKQL\DOHWHULQDUL\D .D]DQVNL
wlihf ijh"mdl_ ihdju\Z_Iky azZ kq_t b + Vv

dzd ]h\hjbehkv gzfb $Zg k @ %RQGDUHQNR * 3 3UHLPXVKFKHVYV

\g_"j_gb_ wlhlh f_Ih~"Z ihalhebl WDWNL LVSRO]JRYDQL\D PQRJRNRPSRQI

ijhAmdIb\ghklv “b\high\h”"kI\Z \ p_ehiGO\D NRUUHNWV+ P LQHUDROLERIR EDOD

PRORFKQRJR VNRWIDZAZZFSNRURYDLQIR U

Ebl_jZImjz SHUVSHFWLYQRHBIKLYRW®RYRGVWYR |

OzZabih\ G A :kdZjh\Z abf@y ;bh 2EVKFKL\JWNRQRPHUQRVWL SUR\

“b\hliguo mq_[gbd “ey \mah\ ih ki_|[SUHVVRYDQL\D K@B¥S ZZZ PHWDOVS
Ahhl_ogby b <_I|_jbgZjby DZaZgUX HGXFEDWIHHY FPHMWRYQO XU JLL

+ k .KRUBQL .RUPOHQLWRWDOWWRN
;hg™Zj_gdh =1 1j_bfms_kI\Z b YH@Q\NKKLYRWQ\NK XFKHEQLN 6 1 .K
IZIdb bkihevah\zZgby fghlhdhfihg_glcO .RORVG6 \%
ph\ “ey dhjj_dpblzfbggftbg_jZevghlh OR]JKD\HY1 , 6HULNSD\HY 1 $ 3U

[ZeZgkZ fhehqgh]lh BBWIZKWWSZ SR NRUPRSURLPHRGVIVY B\WVKD\DVKNR(

NRURY DISHIRY S HFEBMWIYRRHORKREGPAEXFKHEQLN $VWDQW

HO NV /DUU\ /| %HUJHU 7UDFH OLQHUDO
H[sb_ azZdhghf_jghklb ijhp_ kkZLQDK U\ &R3Y7 7UDFH 0L Q&MXFROHW

khZgby 85/ KWWZZPHWDOVBOFH 1R 3S

H G X F DAV RHRIVIO RPYH W D OSRKWRYKNRYD\D 0 5 6XOWDQD 0 ORVWRID 0 $

PHWDOOXUJL\D 0 + 6LNGHU DQG 0 $ +RVVDLQ (IIHF
Ohojbg K G Dhjfe_gb_ k_evkdiRWRXSKDWLRQV RQ ERG\ ZHLJKW DQG

\_gguo ‘b\hlgmg _[ghd Kh6jbg F 3DUDPHWHUV LQ EHHI FDVRWO&D O%MIQJ

DhehkK k YWHULQDU\ PHGLRLQH 3S

Fh'Z_ \ G BK_jbdiZ_\ GljZdlbdmf $NKPHWRYD $ 6 3R\H]]KDORY
ih dhjfhijhba\h"kl\m K_Krgy <’dheZ 7HNKQRORJL\D SULJRWRYOHQL\D PQRJ
mq_[gbdklZgz + Kk VLVWHP VLOQR RWOLFKD\XVKFKLNKYV

/I DUU\%HUJHWD PHQHUD@®BW UHVWDWVLI\DP $ 6 SNKPHWRYD 9 0 3R\H]]
LODLU&RZV6S$/7 T7UDMPHQHUBXORPHUS$. £+;9 VWXGHQFKHVND\DGRBDNMGIDROBUKR
1R 3S QRRUDNWLFKHVND\D NRQIHUHQWVL\D
05 6XOWDQDRVWRID 0 $ $ZDXO 0486 V
+ 6LNGHU HQGR¥VDLQ (IIHFWV RI LRGLQH
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lh_a’ZemeZ bfbfboZceh\bthp_gldZn_"jwe dljhwg _j] _IbdbabdtdzZgb”Zl
nbabdftZl fZlbg_kdbgpZmdjhn_kkhphklZgZckdhfkmPZjkI\_gghgb\_j&l _1Z bf

;Zclmjkugh\Z ] DhkhegZc[Zy I_e HPDLIDQNODZPDLO UX
:of _1h\Z :c’Zg K__edzZgliXgEkljzgl dmjkzZz dzZn_"ju we_dljhwg_j]_Ibdb b nb
DhklZgZckdh]h Jhkm”Zjki\ gbdhjkbl_1Z bf : ;Zclmjkugh\Z ] DmlelZzZgkgry
I_e HP D LEDL | KEDQ K P HW RY BB K

3RH]]JKDORY 90DGLPLHY $SONKLIDORY LFKRIHVVRU Rl HOHFWDWH WRI DQ
3K\WLFDOWKHPDWLFDO 6FLHQFHV 3URIHVVRU .RVWDQDL 6WDWH 8QLYH
$ED\ VWUHHW WHO HPDLIDONODZPDLO UX

$NKPHWRYOBEHOND QRY@DHDU BDMVWXGHQW RI WKH HOHFWULFLW\ DQ
.RVWDQDL MWBWWLW\ QDPHG $ %DLWEDY\YRYHHRWVWDQDHO HPDLO
DLIKDOBDNKPHWRYD#LQER[ UX

lh_a ' ZeRezZ" bfbfboZeh\be :0f _| ;Zclyjkugh\ Zlug®iz'hklZzgzZc f_fe_d_lIll-d
mgb\_jkbl _legve dWwg_j] IbdZg nbabdZ dZn_ "jZkRbgugle nbaftzdZfZlbdz
MieufrZjugudzZg”b~rZIllhklZgZ&eZku[Zc "2Aueu | e HPDLO
DQNODZZzZ#JPDLO UX

:of _Ih\Z ¢ ZgK__edzZgh\gZof_I| ;Zcldkugh\ Zlug®wzZ hklZgZc f_fe_d_lld
mgb\_jkbl _legwe dljwg_j] IbdZd "~ nbabdZ dZn_"jZkugudmjklefZ]bkljZglu
"hklZzgZ&eZku :[Ze¥W&u l_e HPDLEL]KDQBDNKPHWRYD#LQER[ UX
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FbrmebgZ H ¢ w gijhn_kkhj dZn_"ju mijzZ\e_gby b ~_eh\h]l]h zZ~fbgbkljbjh}\
DhklZzgZckdbc J]Thkm~ZjklI\_gguc mgb\_jkbl_I bf_gb : ;ZcIlmjkugh\z

< klzZlv_ij_"klzZ\e_dgZeba@_rg_c kj_’kun[t_dIh\ fAé@hj_"ijbgbfzl_eME
J kim[ebdb DZaZokidgaZgukeh\by MNey gby [bag_ #HElIhju_ h[mkeh\eb\Zxlky
wdhghfbg_kdbf iheh _gb_f \ kljZg_ b j_]bhg_ ~_ckl\mxsbf aZdhgh”ZIl_evkl\h:
AN _fhljZznbqg_kdhlenkpb_c gdell j_kmjkMklZgh\le_g fzkrlZ[ \g_rg_c k4dehih
[bag_kBEkoh”y ba _]Jh klIZlmkz \ h[s_c wdhghfbq_kdhc kbkl_f_ Jhkm"ZjkI\Z b _]
kbkl_f_<uyle_gjhev fZeh]lh [bag_kZ \ wdhghfbd_ DZaZoklZzgzZ gZotzkdd\_ ke_"m
jbklbd gbke_gghkkm[t_dlh\ fZeh]h ij_7ijbgbfzl_evkli\Z KFI \ h[s_&llgbke_gg
km[t_dlh\ jughgghc wdhddZBdKFI \ kharZgb_ \Zeh\h]lh \gmlj_gg_]h ij\ded#zdlZ <<I
km[t_dlh\ fZeh]h [bag_kZ \ khdjZs_gb_ qgbkedZkuwgHihkbyiwogdzZ ihljbl _ek
dbfb Ih\zjzfb jzZ[hlZfrokem]Zfb emqrbf m~”h\e_I\hj_gb_f ihlj_[ghkl_c gZk_
gZ\udZfb ~__kihkh[guo ]jZz°'~Zg \ kha”Zgb_ kh[kI\_ggh]h ~_eZ gZdhie_gb_f hi
ij_"ijbylbyfb b ~jm]hih~_fhgkljbjh\Wmghjfbjh\Zgb[eZ]hijbylguo Z~"fbgBkdd\gh
xXjb~rbgq_kdbo mkeh\bc ij_"ijbgbfZl_evkI\Z \ ®ZakgdiZg 1Thrgh hij_~_efy_fu
<k_fbjguf ;Zgdhf ©' RLQJ % XVLQB¥VPdhkdbby]”~_gby [babijkZ ehidheh  _gb
kljZzgu ih hlghr_gbx d __ i_j_~h\hfmljjm[~*"mgh kjZ\g_gb_ dhgtdmjkgl™u
J_kim[ebd_ DZazZoakltziggh\Zgbb Bg”_dkZ Jeh[Zevghc dhgdmj_glhkihkh[ghklb ih |
ANimlbf kljzgz€d™ _eZg \u\h”™ h IThf qglh kms_ikh\mxful nhjfbjh\Zgbilhablb\ga
bd_g_gdb\ ikboheh]bb fZzkkh\h]h ij_"ijbgbfzZl_ey ih hlghkm/ghxld dguf bgklb
Imlzf \u”~_e_gijbgbg Ihjfhaysbihkimizl_evgh_\bZa_ \ JD fZeh]h ij_"ijbgb
fZl_exklI\Z

Dexqg_\u_ kek\WZ[t_dlu fZeh]lh ij_"ijbgbfzl_evkI\Z \g_rgyy kj_"Z fZeuc [b
\Zeh\hc \gmlj_ggbc ijh"mdl dhgdmj _glgZy kj_tMZ**bgldblifZleah]lh [bag_kZ

A KL:G J?KIM;EBD:KUGWY>:R: UG BK1ID?JE1D
KM;T?DL1E?JK®@®ILU HIJL:KUG L:E>:M

FbrmebgZ H < w¥* [ZKKZjm 1g_ +kd_jéddfrees®2ujZkugu ijhn_kkhju
;Zclgkugh\ Zlug®wzZ hklzgzc f_fe_d_Illed mgb\_jkbl_1e

Fzcxez"ZZa@&lZg j_kim[ebdZkug¥g tkeid_jeed km[t_dle&ujt@ hjlZkug
[Ze"Zm»jH_lee]_dhjezjf_g&Zasj]*-4Zle_mf_Illefl_fh]jZnby®iz¥Zcf_g _e”tg_~
Zcf®BZ wdhghfbdZea¥Zcf g d_eckee leg [bajgeckir] ¥V ZceZj»jtk _lee] dR2ZAUg
[bag_klskujl@ hjlZkugud»re_fe f_fe_d_4leZeiu wdhghfb®Zew _keg”_Fg_ hgu
hku ¢c_”_]e hjguf_g hjgZlue~Zu D_e_ke+ kbiZllZfZeZg@gl ZlgawghghfbdZ¥ug"Z
rZ¥ug [bag_klRjgu Z@WZe¥g gZGw ©wdhghfbdZ km[t_diseZgugkZgug"Z¥u@
dtkeid_jesd km[t_dleeRDIges kZgu “Zeiu»gsriie @ BOFZmM"Z RDK ke HffukkuarZj
kZgu @k&ZjmI~"4 r24ug [bag_k km[t_dl=eejelge 0Bau @ Illeee]eg &a €ZflZ
fZkua _Im g@yu kfjZgukZ b_ 1ZmZjezjf fuklzZzj @af_Il_j lhewmu?lj_d_Id_
&[e_lkea ZazZfZllZp&ukeg [ZMZa_Im 1Heihjug”u [Zkm 1" «jb[_keg @@z I|H
[ZIKKZeZ] ;bag_kleee Tjleam j clbgleg ue kZAZAMZGUO'RLQJ % XV LgbH Vas &
[Zgd g_lea*ga&|Zg "4 dkeid_jé=d Zufruldefreed@u © Z¥'Zcu@euilZklujm
dojk_lee]_g ?eZe™¥ r_id &ZlugZku [hcugr@Zcu Z@Ze¥g Za&lZg J_kim[ebdZ
kugu [tk_d_eesd hjlZkug kZeukl@€¥m_¢Zkj]&ZlugZku [hcugrZz-Zg@ @ [tk_d_]_
&[e _lleeed bg™_dke g TJJaagé™d r2dug tkeid_jeed?fmugZ d_" _jle& _jrq e ZQu
I1Ze¥zg tg_ f_fe_d_Illed bgklbImllZ¥*ZEZu [hcugrZ "Zelkeidl _j*tkboheh]bykug"Z
ihablb\l»a]_jekl _@euilZkluim*"2k_e_e_j [Z] _d_g”e]s dmyZeg”u "ZkZe"u

G_Jlea}¥frZj rz¥ug Hkeid_jeed km[t_dleejljou hjlZ rZ¥ug [bag_ckdes "Zeiu
»gef[tk_d_e_kled hjZBug [bag_IheZm bgklblmlIlZju
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OLVKXQLQDU 6F (FRBYURIHVVRU RI '"HSDUWPHQW RQ ® EXVLIHMHVY DGPLQ
.RVWDQD\ 6WDWH 8QLYHUVLW\ QDPHG DIWHU $ %D\WXUVLQRY

7KH DUWLFOH SUHVHQWY DQ DQDO\VLV Rl WKH H[WHUQDO HQOQWKWR QP
DUWERSHQHVV FRQGLWLRQV ZKLFK DUH GHMWXDUPLR® G E \WW KHF R K R Q/RIR LD
WKH FXUUHQW OHGHP®RD WD BQEFWR/FN IRQFHY RX DEMYK RZG 6HW WKH VFDOH RI
HQYLURQPHQW RI VPDOO EXVLQHVVHV EDVHG RQ LWV VWDWXNMMQ UWRIOH R
LQVKLY V\VWHP 7KH UROH RI VPDOO EXVLQHVV LQ WKH HFRQRP\ RI .D
FKDUDFWHULVWLFV WKH QXPEHU RI VPDOO EXVLQHVVHV 60(V LQ WKI
HFRQRP\ 60(V FRQWULEXWLRQ WR JURVWEKRPHR/QWBLEXNREGRBWRI*VPDO
UHGXFLQJ WKH QXPEHU RI XQHPSOR\HG VDWXUDWLRQ RI WKH IPWWNHW Z
PHHW WKH QHHGV RI WKH SRSXODWLRQ VNLOOV FDSDEOH FLWL]HQV
PDQDJM®W FRPSDQLHV DQG PRUH 'HPRQVWUDWHG WKH IRUPDWLRQ RI
EXVLQHVV HQYLURQPHQW LQ .D]JDNKVWDQ RQ WKH EDVLV Rl DQQRDOO\ G
UDWLQJ Rl HDVH RI GRLQJ EXVLQHVV HWRKNOWUN MX H HMRNVWWR K QWRI |
FRPSDULVRQ RI WKH FRPSHWLWLYH HQYLURQPHQW LQ WKH 5HSXEOLF
&RPSHWLWLYHQHVV ,QGH[ LQ UHODWLRQ WR RWKHU FRXQWURHYDWLRY F
RIBVLWLYH FKDQJH LQ WKH SV\FKRORJ\ Rl PDVV HQWUHSUHQBXWKIH UH
UHDVRQV KLQGHULG 8§ YWHIDRBPOBIMOLAR € BLE). QHKWH FR X Q W U \

.H\ ZRUGV VPDOO EXVLQHVVHV WKH H[WH U QUDRV ¥ GRRHRQP HR FU R/E X
FRPSHWLWLYH HQYLURQPHQW VPDOO EXVLQHVV VXSSRUW LQVWLWXWLR

<g_rgyy kj_"Z ij_"ijbgbfZl_evkI\Z gZqgbke_gghklvx km[t_dlh\ fZeh]h ij_~
jZd_jbam_lky nZtidhjg_ aZ\bkysbfb ijlgdzl_evki\Z KFI \ h[s_c gbke_gghklt
ebghklb ij_"ijbgbfZl_ey b \ebyxsbfbmpZdlih\ jughgghc wdhghfbdb
klja_]bx b 1Zdlbdm _]h ~_yl_evghklb HgZAdklrzaahf KFI \ kha”Zgb_ \Zeh\h]h
"Z 1 mkeh\by 7ey ij_"ijbgbfzZl_evkdhgm_gg ]h ijh mdlz <<l

|_eghklb dhlhju_ h[mkeh\eb\Zxkky wdRghdez~rhf km[t_dlh\ fZeh]h [bag kZ
q_kdbf iheh _gb_f \ kljZg_ b j_]bhgkhd]jzeklgb_ gpkajZ[hlguo

\_m)sbf aZzdhgh”~zZIl_evkl\hf kh’p_k_l‘hevghx gZkus_gb_fugdZ ihlj_[bl_evkdbfb
lizZnbq_kdhc kbimZpb ob_fgZekmjkh\ |\zizfb jz[hlZfb mkem]Zfb emqrbf m~
'~ <g_rgb_ mkeh\by fhiml [ulv [eZ]hijRylgW f ihlj [ghkl_c gZk_e _gby

"ey \k_o jZagh\b”*ghkl_c ij_"ijbgbfZI_e)\(kG €udzfb ~ kihkh[guo 1jZ ~Zg \ kh
N_yl_evghklb fh]lml [ulv di[bebqgidhdk ~7qp kKh[kI\ ggRTh A ez gZdhie_gb_f h
gh [eZ]hijbylgu Hgb f_gyxlky w\hexp @gf@by ij:"ijbylbyf_b b Ajm]h_ - T

ih® \ha”_ckl\b_f p_eh]h jy*Z ijbgbg Z fiflMbgquf glki\z JD ih klZIbk@d_ >

bd_gylvky j_adh \h \j_fy djbabkh\ beph'Rﬁknhygbx 9z yg\Zjy ]h~"Z dhebq_|
egzijz\e_gguf j_]mebjmxsbf Wba®_cklz; 1pkijojh\Zzgguo km[t_dIh\ fZeghlh b kj_
Nhjfbjh\Zgb_ \g_rgbo mkeh\bc “ey ij1pijpofijpgbizi_evkI\Z khklzZ\ey | luk
fZl_evkdhc " _ylkBvghDZaZoklZg_ 9ZqZgtyiMy  ba gbo dhebq_kI\h ZdIb\guo km]
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