G:P1IHG:EVGBC L?0G1QGBC MG1<?JKBL?L MDJ:2
©DB2<KVDBC IHE1L?0G1QGBC 1GKLBLML

ef g 1=HJY K1DHJKVDH=H?

Gz\qZevgdmdh\bc egklblml fZI _jeZehagzZ\kl\Z
|Z a\Zjx\Zggy H1ZlhgZ

DZn_"pspabqgh]lh fZI_jeZehagZ\kI\Z 1Z | _jfeqgh€ hJ]

>h aZobklm “hims_gh
AZ\*"m\Zq dZn_"jb
BBBBBBBB Fbjhkez\ D:JI?PV
©BBB2BBBBBBBBBBBBB ]

>biehfgZ jh[hlZ
gZ a*h[mlly klmi_gy [ZdZeZ\|Z
aZ hk\elgihm_kecghx ijh]jZfhx ©1g bgejbg] I1Z dhfi{xI_
fhr _ex\Zggy \ fZl_jeZehagZ\kl\«2
ki_peZevghkle ©OFZ| _jeZehagZ\kl\h?
gZ | _fnmxki&€b\ » nhjfZpecgh€ 1Z | _jfeqgh€ h[jh[dbabg¥bkljn
klZzg |Z \eZklb\hkle "Zjhfepgbo eg¥ZZjgbo kieZ\e)\
hkghkbkl_ fOHOQL1P

<bdhg2z\

Ah[m\ZgXHmjkm ]jmib NF

Kheh\ ¢ FZI\ec He _dkech\bq BBBBBBBBBBB
D_je\ghbd

"hp_gl 88 aq<hjhg FboZceh Fboscehiha BBBBBBBBB
DhgkmevlZgl a jha”*em hohjhgb ijZp-
azZ\ dZn ANl g ijhn_khj £ _\g_gdh H =BBBBBBBBB

DhgkmevlZgl a _dhgbhd=@@pecgh]h jhatreem
"hpgl d g "~hp_gl GzZjz;'kvdtrn KX < BBBBBBBBB

DhgkmevlZgl a iblZgv ghjfdhgljhex

kl \bdezZ”~"Zq RZih\Z=zh\Z (- : BBBBBBBBB
J p_ga_gl
Nlog ijhn dZn <LFe<IF Fegepvdbc : < BBBBBBBBBB

AZk\e*gmx sh m pec “biehfgec jh
aZihabg_gv a ijZpv egrbo Z\It
\erih\ergbo ihkbeZgyv
A"h[m\ZcBBBBBBBBBBB

Dbe\  jhdm



GZpehgZevgbc | _ogeggbc mge\ _jkbl | MdjZ€gl
©Db€\kvdbc iheel_ogeqgbc egklblml| «f _ge 1]hjy Keoc
Gz\qZevgdmdh\bc egklblml fZI _jeZehagzZ\kl\Z

|Z a\Zjx\Zggy H1ZlhgZ
DZn_"npspabqgqgh]lh fZI_jeZehagZ\kI\Z 1Z | _jfeqgh€ hJ]

Je\_gv \bsh€ hik\jvllbc [ZdZeZ\jkvdbc
Ki_peZevgekIVOFZI| jeZehagZ\kl\h?

Hk\elgvjthn _kecgZ ijh§Z§Zbgejbg] 1Z dhfifxl_jg_ fh™_ex\Z
fZl_jeZehagZ\kl\e2

A:L<?IJ>@MX

AZ\"m\Zqg dZn_"jb
BBBBBBB Fbjhkez\ D:JI?PV
©BBB2BBBBBBBBBBBBB

A:<>:GGY
gZ “"biehfgm jRffHpm\Zgm <H

Kheh\ffx FZI\ex He_ _dkech\bgm

L fZh[hlb<® b\ » nhjfZpecgh€ |Z | _jfeggh€ h[jh[db gZ |
nZah\bc klzg 1Z \eZklb\hkle "Zjhfepgbo eb\Zjgbo kieZ\e\
$OHOQ1E d_je\gbd jkpjhig FboZceh FboZbehVddqg @ o
azZl\_j~» ge gZdZahf ih mg© BB \IggB" | <BB kBB

L jfeg ih~"AQym\Zq jhimM -BBBBBBBBBBBBBBBBBBBBB

<boerge "ZbtMbeel jZImjge ** _j eZ rbolh\e fZ| jeZeb
kieZ\e\

Afekl jh[hlb el Jleyygbfzl jeZeb IZ f _Ih*bdZ "hkee""
j_amevlZlb 1Z €0 h[]JdWightgygZ gZklbgZZpehjhgZ

| j_eed eexkljZlb\gh]h fZl _jeZem e<a aZagZq_ggyf iez
lhsh klhgehd 1Z[ebpvjbkmgdeWnhjfme el _jZImjgbo
/\‘_j_e



DhgkmevlZglb jha”eees\ jh[hlb

. . |o/\|/bJ,( NZI|Z

lisa\bs egepeZeb ZihkZ4Z

J dh_gkrr?e\elzglz aZ\NZqgz\"29gy
\b~rZ\| ijbcgy

Jhanee

Hjl]ZgeaZp-ecigh
_dhghfeqgZ | GZjZ}\kvdbc K < ~hp_gl

gZklbgZ
. . E_\ dh H = az\ |dZn
Hohjth|JZ|“Enq1%j

(&)

GhjfhdhgljheRZih\Zeh\Z K& ‘\bdeZ"Zq

>Z1Z \b"Zqe aZ\"Zgqy

DZe g”Zjgbc ieZg

< GZa\Z _1Zi-\ \bdhgZglgyjfeg \bdhgZg
a "biehfgh€ jh[hlb _IZi-\jh[thpJ%¥.IdZ
<b"ZqZ azZ\™“"Zggy
Hley” el jZImjb
Hk\h}ggy f _Ih~"bd “hke<s® ggy
<bdhgZggy _dki_jbf_glZevgbo
"hkee" gv
HljbfZggy j amevlZle\ €0 ZgZe-a
Hnhjfe _ggy “biehfgh€ jh[hlb
lhi_ j ~gec aZobkl
AZobkl gZ aZke”~Zggy ?D
A"h[m\Zq <H FZI\ec KHEH<?C

D _je\ghbd FboZceh <HJHG




J?N7?J:L

>biehfgZ jh[hlZIhjohd |Z[ebpv jbkmgde\nhjfmeb
el jZImjy | le

$OHILOQ>?NHJIF:P1CG: H;JH@DJIHF1PG1 :EXF1G1/<
KIE:<B E?=M<:GGY EBE?PY:G1QG1 <E:KLB<HK
KLIMDLM1I?JF1QG: H;JH;D:

H[T}dl “hke*” elg\@yge _dki_jbf_glZevge "Zjhfepg-
hkgh\e kbKEOMLLOQ ~h”"ZIdh\h e &JURAR@I & X

lj _~f_ | ~hkee”" &gy geklv fe afegzZfb kihjdrachiVbijg h
0ZjzZdl_jbklbd kiez\e\ gZ hisghNi WOEXINHDZIdh)h\2(g &dJ
&R0OJI1Z&XIZ ihdZagbdZfb €0 f _o0Zgeqgbo 0ZjZdIl_jbklibd
eblhfm 2~ _nhjfh\Zghfm IZ | _jfhh[jh[e_ghfm

F IZ jh[hlb "hkee” ggy hkh[eb\hkl_c¢c nhjfm\Z
aZe_ "ghkl_c kljmdlamhjdih klZgm |1z f_oZgeqgbo \
_dKijbf_glZevgbo eb\Zjgbo “"Zjhfepgbo Zexfege}\bo ki
kbkl _fb )$3H@LOQ <a "h~rzZ\Zggyf ojhfm e« dh[Zevim Z 1Z
e_|Im\Zggyf ferrx o fZ]ge}f m \boe*gbo eblhfm « ~ nhj
1Zdh™ iskey | _jfeqgh€ h[jh[dDb

F_Ihab ~"hke<*”" jggV¥] _ghnemhjbkp _glgbc ZgZe-a
fedjhkdhiey ~xjhf_ljbggbc ZgZe+ea f_0Zgeqge \bijh[m\Zdg

J _amevlZlb "hke*”" ggy I\kIEZghdkb\lmehgZsh \ "hkee""1|
~dki_jbf _glZevgbo eb\Zjgbo kieZ\Zo gZ hnKigid\®@ kakl
"hrzyggyt ojhfm o dh[Zevim nhjfm}livky akhbwedIlkliZgh vyd
"halhey} _n_dlb\gh i*Z\ZIlb €0 ]Zjyqgec *_nhjfZp+€ 1|
A\l _dIbdZzZ a[_j*]Z} k\hx [m*h\m Z 7~eeygdb €€ e<kgm\Zc
ih\h~ylv k _[_ ih?e[gh *h a_ | gbbmjyliZlthkha\e Zexfegex <
kiez\ [_a ~h~Zldh\h]h e_]m\Zggy fzZ} kljmdimjm ©"h
oZjZdl _jbam}lvky k_j ~gefb ihdZagbdzZfb I\ _j~hkle gZ



fZehgmleb\bf “h | _jfeqgh€ h[jh[db Ch]lh \eZklb\hkle fZx
\ eblhfme4iZe ghfm iekey » nhjfZpe€ klZge Ilekey "h"Z
kiez\m I\ _j~hjhaqbggbfb af«apgx\2qzlid fZ]ge}f m deev
[ebavdh fzk dh gh]h \~2Z}Ivky kmll}\h is*\bsblb I\
j*\gy [ebavdh &< gEepgeklv ¢« ieZklbqggeklv IZdh]h ki
~n_dlb\gh j_Jmex\ZIb » _nhjfZpecghx [Z | _jfeqghx h[jh]
f oZgeqgbo \eZklb\hkl_c [Z €0 klZ[sevgeklv iekey Ijb\.
| fi_jZImj i_j _\bsmxlv g_e _Jh\Zgbc kiezZt "WKyY]Zixlgb
ajhklZgge ieZklbgghkl¢ha sh } fZc _ \Meqe f_grl
ithdZagbdhf ihje\gygh ae kiezZ\hf [_a ~"h~Z\Zggy fZ]ge-x
f grm N _1jZ"Zpey f_0Zgeqgbo \eZklb\hkl_c "h”*Zldh\h e _

Kn_jZ aZklhkm\zZggy fZrbgdghijemng\ZdygghpodZ Z\eZ[m~"
\bjh[gbpl\h ~ 1Ze_c¢ ~\b]lmge\ \gmljergvh]h a]lhjyggy
]Za<\ h[rb\db djhfhd »_|Ze _c e<lZevgbo ZiZjZIle\
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TKHVLSDIJIHWDEOHMXUHRUPXODNIHUHQFHYV
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2EMHFW R{SSFUX.GH QWD O URXQBWD QMDBO OR K ED
1L0Q VIVWHP DGGLWLRQDOO\ DOOR\HG ZLWK &U &]

6XEMHFW RMHSVWRGUHODWLRQ EHWZHHQ SKIOD/QJ
FKDUDFWHULVWLFV RI TH2 CORQA W BDAWHIRG B G GAMH BOQD «
&U &R 0J DQG &X DQG WKH LQGLFDWRUV RI WK
VWERWWDVeHIRUPHG WUGI® W HDBW

2EMHFWLYH RI QWK VWMWRGALQJ WKH SHFXOLDU
GHSHQGHQFLHV EHW Z$HIOV HV KWV DAWH XIF QX URDHOF K D Q
H[SHULPHQWDO URXQ\GWD QU DD XPLQXP DYHABRAY ELC
VIVWHP ZLWK WKH DGGLWLRQ RI FKURPLXP DQG FR
FRSSHU DQG PDJQHVLXP LQ WKH LQLWLDO FDVW
WUHDWPHQW

5HVHDUFK OHWEKRGWOWXRUHVFHQFH DQDO\VLV
GXURPHMDHOUVLY PHFKDQLFDO WHQVLOH WHVWLQJ

5HVHDUFK 5HVXOWV DOQI& KKOHLEHHRY HOWWDE O |
LQYHVWLIJDWHG H[SHULPHQWD O JIRIXQG VA \D\DIOR \X/L &
DGGLWLRQ RI FKURPLXP DQGSKR¥EB O/MNDDRURZD KD WM P
HITHFWLYHO\ VXEMHFWHG WR KRW GHIRUPDWLRQ
VWUXFWXUH DQG LWV UHJLRQV RI H[LVWHQFH EHK
EDVHG VROXWLRQ GXULQJ GHIRUPDWQRQ D/K®IREIDY.
K\SRXWHFWLF W\SH VWUXFWXUH FKDUDFWHUL]HC
RI  %DQG LV OHVV VHQVLWLYH WR KHDW WUHDWPH
LQ WKH FDVW DQG DQQHDOHG VWDILRBYD M MR \GIg
DOOR\ ZLWK VROLG VROPRSISHY \DWGH B D WEH\DHPY L
DSSUR[LPDWHOFK LW LV SRVVLEOH WR VLJQLILFDC



DOOR\ WR D OHY#®%G RI DIEKRIXWWUHQJIJWK RRQ & XEKFIL
FDQ EH HIIHFWLYHO\ FRQWUROOHG E\ GHIRUPDW
PHFKDQLFDO SURSHUWLHYVY DQG WKHLU VWDELOL
WHPSHUDWXUHY H[FHHG WKRVH RI WKHO02Q DAOR H
LQFUHDVH LQ GXFWROLW\KILFKPLY DOPRVW WZLFH D
WKH DOOR\ ZLWKRXW WKH DGGLWLRQ RI PDJQHV
GHJUDGDWLRQ RI WKH PHFKDQLFDO SURSHUWLHYV R

$SSOLFDWLFPRFKEDEDFDO HQJLQHHULQJ WKHU |
DYLDWLRQ SURGXFWLRQ RI LQWHUQDO FRPEXVWLF
HGJHV RI DLUFUDIW SDUWYV
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<KLMI

cexfege}\e kieZ\b ]jZxlv \Z'eb\m jhev m gZrhfm kn
fZxlv [_ae+*q aZklhkm\Zgv m jeagbo ]JZemayo ijhfbkeh
\bdhjbklh\mxIvky m \bjh[gbpl\e eclZdes\ Z\fimhlgkdihqjlaze
fhleevgbo ijlyloljhjoel _dimjgbo diagk|[gmdivho egrbo kn_ jZc

<Z eb\eklv Zexfege}\bo leie]Z\}e\ iibhr m €0 e _]dh
exfegec } hrgbf a gZce _]rbo f_|Zes\ sh \bdhjbklh\mxlv
sh jh[blv ch]h <~ Zevgbf fZ|_jeZehf "ey aZklhkm\Zggy |
agZqg_ggy gZijbdez”™ \ Z\eZpecgec |Z Z\Ihfh[eevigklt ijh
Zexfege}\e kiezZ\b fZxlib Nbfkhegprgeklv sh ~“halhey} €f \bljt
\_ebde gZ\ZglZ _ggy ijb fegefZevgec \Za-

lgrbc \Z eb\bc ZkhjlldecgZ klecdeklv :exfege}\e kieZ
fZxlv “h[jm klecdeklv "h dhjha+€ sh jh[blaZ&€bhkn\Zgyy!
\heh]bo Z[h Z]j_kb\gbo k_j "h\bsZo gZijbdezZz® m fhjky
\ Z\Ihfh[sevgbo * _IZeyo yde i*"Zxlvky \ieb\m khee gZ

Mke pe i_j \Z]b jh[eylv Zexfege}\e kieZ\b \Z eb\bfb
\*hkdhgZe ggy <qg_ge |Bkbgcgly ijlZpixxlv gZ”™ jhajh[dhx
kiezZ\e\ a ihdjZs_gbfb \eZklb\hklyfb 1Zdbfb yd s_ [eev
dhjhaecgZ klecd\kd¥ ZZhhfepgeRIVvAhihfzZ]Z} jha\b\Zlb |_o
lZ aZ[_ai_gm\Zlb gZcdjZse jer_ggy ”"ey 1ihlj_KZkmqZ
i**\bs_ggy Zjhfeplgehxifkege}\bo kieZ\e\ gZ jZaes } \Z eb\hx
kmgZkgh]h fZl _jeZehagZ\kl\Zz <« fZ} gZ f_le a[eevr_
the _]Jr_ggy "~ _IZe_c¢ fZrbg « f_oZgeafe\ Z IZdh a”™_r_\e
l1Z i _j_jh[db



E1L?J:LMJGBC H=BEMK<1>DLM:EVG1KLV
|?JKI?DLB<BA\:KLHKM<:GGYM>HKDHG:E?GGY
'EXF1G1/<BO KIE:<1<

=Zemae aZklhkm\Zggy Zexfege}\bo kieZ\e\

Kvhl]h? _ggy g _fh eb\h[_my\blhjbklZggyegekZ ch]h
kieZz\e\Hkgh\ge kn€jd \bdhjbklZggy \ddXgEghim~ m\Zgg:
eelZzdh[m "m\Zglgydhijhfbkeh\bc dhfie ndikZdh\dZ ijh~"mc
oZjgm\Zggy f _~bpbgZ [m~e\gbpl\h> @ dljhgedZ lhsh

=heh\geji\Z]byde h[mfh\lexxlv kbghdbklZggy Zexfege
chlhe _]Jdeklv \bbhhiZfepgeklpegZdhlpaecgZ klecdeklv \o~
| iehijh\ergeklv e _]Jdeklv h[jh[db [Z nhjfm\Zggy
i _j_jh[gekPA]h\eggeldveh]eqgZ klecdeklv

HAge}x a gZc[eevr djblbggbo ]Zema_ ¢ ey \ijh\z~"
kieZ\e\ } jhajh[dZ \eckvdh\hd&E |EbidgdbiZrbgoaZdgdgmfh\b
_dkiemzlZphg§vh\Zgbo IljZgkihjlgbo ik\bdiglgle\ hilbfZevg
\jZoh\m\ZIbk§ojjb dim\Zgge gZL]\Z eb\erbc h[f_ "mxgbc n.
Ney "baZlhgmeaghfZgelge \eckvdh\ehkhfb@brkZglgh]h Ibin
ih\lgge [mIb kijh_dlh\Zge a \bdhjbklZggyf e _]Jdbo fZIl _jeZ

KieZ\b gZ hkgh\e Zexfegex IblZgm 1Z fZ]gex \e”g
kieZ\*\ Dheb jhale§dBHljkyklZygydhkilZl je\etey [jhge
Zexfege}\e kiezZ\b } [eevr ab]«drgdlibeqgh€ Ihgdi@<ahgin
\eNe]jZxlv \Z eb\mjhlagv[@r_ ]dbo [jhgvh\Zgbo IjZgkihjlgbc
azZ\"ydb ih}*"gZggx |mkalwdh€\bkhdh€ fepghkle Ibf kZfbf
\bkhdmblhfmfepgeklv Dheb \bfh]b ~hl_%lgagghph azZkr
\bdhgxvky fh gkijyfm\ZIlb gZklmige azZ"Zqe* \dok hihik y{'ggyg g
f oZgeqgbo \eZklIb\hkl_c IZfplgmkimjqAa€-klbggh]h aZc
djZsh€ ljZgkihjlZz[_evghkle a \bdhjbklZgg®@f pbo fZl _ jeZe

ljbdezZ~b ajzZade\ \eckvdh\h€ |_ogedb h\m\yZdky
Zexfege}\e kieZ\b gZ aZinpem mAbdfahhdZaZgh gZ jbkmgdr



Zx[jhgvh\Zdgb&Zglgbmjfh\bc ljZgkihjlgbc aZke[ dhfiZgse
Lmj_qqbg@[t[jhgvh\Zgbc |jZgkihjlgbc aZke[ “ey i_j_ \_&
F KR:>@ \+e_]dbBckzZgldBgd O 6KHUR &[h@ A Z
fZrbgZUD GOH®@
Jbkghd £AjZadb \eckvdh\h€ | _ogedb a dhjimkgbfb ~_1Ze¢
[jhg _aZobklm \b]Jhlh\e gbo a Zexfege}\bo kieZ

Af_gr_ggy \Z]b m [jhgvh\Zgbo ljZgkihjlgbo aZkh[ZcC
Ahihfh]l]hx \bkhdhfepgbo Zexfege}\bo kieZ\e\ 1Z liAZ[gm a
N € |Z ie"bhdtbjbklh\m\ZebkgZijbdegpeo jhde\ ¢« [me
j_Zeeah\Zge aYedj jZZygkvyEBh]h[jblZgkvdhgh |Z <gey
\dZaZgbo pee_c \bdhjbklhtm\ZeHjlkggZza yadB|hai_gm\Ze
[Zesklbggbc aZobkl \e"N fZeh&EZEA[njgh€DHpAMmk %BUDGOH
lZdh[m \bjh[ebga Zexfege}\h]h kiezZ¥m O0,/"'7/ Z



Zexfege}\bc kiez\7 0,/'7/ \bdhjbklh\m\zZ\ky m \_
gZklbdpzZgkihjlgh]h azkingzn\$ } s h~rgbf ihl_gpecc
Zevl _jgZlb\gbf fzZIl _jeZehf[Rey\hphdZrbygdbc fZ} i_jki_dlb
\eZklb\hkle &

cexfege}\e kiezZz\b [m mlv a[_j*]Zlb k\hx \Z ebbeklv
[hch\bo |jZgkihjlgbo aZkh[e\ m fZc[mlgvhfm 1Zd kZfh vy«

Hkdeevdb ZexfegecadfZagbgm\ZIb \bkhdm fepgeklv ¢
ijb \e~rghkgh g_\_ebdec \Zae p_ jh[blv ch]h ijb\Z[eb\bf
Z\lhfh[eevgec ijhfbkeh\hkle Z\eZ[m"m\Zgge |IZ egrbo ]Ze

M fZrbgh[m"m\Zgge Zexfege}\e kieZ\b \bdhjbkl
\b]Jhlh\e _ggy dmah\e\ jZf rZke ~\b]Jmge\ |IZ egrbo dhf
HArgbfiddZahlipmdez”e\ } \erhfbc Zf_jbdZgkvdbc \bjh[gb
rbjhdh \bdhjbklh\m} Zexfegec m k\h&d ey adljhrfhdeoggy\Z]!|
i**"\bs_ggy _n_dlb\glkeéy SjbdeZ”"m m fh* _eyo 7HVOD
ORGHODbdhjbklh\m}lvky Zexfege}\Z dhgkljmdpey dmah\
\bkhdm fepgeklv 1Z [_ai_dm P_ ~ha\hey} Z\lhfh[eeX
ihdZaghbde\ r\b/rdiizkle n_dlb\ghkle al_je]lZxqgb ijb
~g_jlh_n_dlb\geklv

Djef 7THVOD esgre Z\Ih\bjh[gbdb 1Zdh" \bdhjbklh\mxI
m k\h€o Z\lhfh[eeyo GZijbdez” dhfizgey $XGL \bimkdz
Zexfege}\e dmah\bjbkmgkd ey aZ[ gaiggy e_]dhkle |Z fe
Z\Ihfh[eeya>



Jbkmghd t:exfegel\rZke dljhfh[pXGEL @

lgrbf ijbdezZz~hf } dhfiZzgey )RUG ydZ \bdhjbklh\m}
k\h€o iedZiZo k _je€ ) "ey af_gr_ggy \Z]b |Z i<*\bs
kih"b\ZggyZeb\Z P ~ha\hey} Z\lIhfh[.eGHUDRWYG [m)
dhgdmj_glhkijhfh gbfb gZ jbgdm 1Z azZ”h\hevgylb ihlj
kmgZkgbo I1Z dhghfeqgbo @\ Ihfh[eeyo >

LZdbf qgbghf Zexfegec \e"e]jZ} dexgh\m jhev
fZrbgh[m”~ m\Zgge “~halheyxqldzZZ\Ikhi\hjjxpghbb e ]Jde fepi
~n_dlb\ge Z\lhfh[eee yde \eMih\erZxlv kmgZkgbf \bfh]Z1
g _jlm _dlb\ghkle

ljhly]hf ]Jh klheelly \bdhjbklZggy Zexfege}\bo kie
fh eb\bf kmgzZkgbc ]Jeh[Zevgbc ih\eljyglcjblyZgklhdgih
Z jhdhkfeqgbo | _oglh&hdege \*hkdhgZe _ggy \ | _ogheh
kiez\Zo 1Z f_Ih~"Zo \bjh[gbpl\Z "ha\hebeb jhajh[eylb ijZ
eelZzdb a jeaghx \feklbfeklIx iZkZ bje\ 1Z "~"Zevgeklx ih
AN nhjfe\geexfege}\e kieZ\b\ekllxg: fZkbh~ghijhoes”gbo
iZkZ bjkvdbo ecl@d-\

LZdbf gbghf fh gZ kdZaZlb sh Zexfege}\e kieZ\b
fekp_ m \bkhdhl_ogheh]eggbo ]Zemayo ijhfbkeh\hkle \
i _jki_dlb\geklv jharbj _ggy k\h]h aZzZklihkrheZgpgyajdkjZ
jhajh[db ijbk\yqg_ge €0 m"hkdhgZe_ ggx



DeZkbnedZpxyege}\bo kieZ\e\

l1kgmPf khkgh\ghboae\ Zexfege}kbeoZ\eXey ijhfbkeh\h]h
\bdhjbklZzggy D&bogfajgedZedigf[egZprbnj yde \dZamxlv
oefeqgbc kidi@ZA-e\

K_jeY[[ P_c deZk RheZhfbc yd k_jey gbklh]h Zexfegex
\eg feklblv gqb [sevr_ gbklh]h Zexfegex Peghi@Zdb dgXlv ¢
f "efepghkle gZ jhdapk\hdm ieZklbAgdtKkbhf \hgb a\Zjxxlvk
g_ier"nZxlvkyjfeqgec h[jHh[pdh” \hfgdxlv \e~fegge e dljbqgg
| iehijh\ergeiZlvibdhjbklh\mxlvky ”~ey \b]lhlh\e _ggy _e_
N 1Ze ¢ jZMeZlhje\ e f gle\ | _iehh[feggDpefkbk]lhf £l
\eNfeggZ klecdeklv "h dhjhae<€ jh[blvhj8b6 2éyZ\vtnbli\&b[g
osfegqgbo j_a_j\mZje\ e« Ijm[h@h\h"e\

K_j*M[[ Fe*v } hkgh\gbf e_]Imxqgbf pe&f @khdZmb ydh€
1Zdh™ fimiveklblb ebw deevdfek]lyex fZjl]Zgpx dj_fgex |Z
e f gltZzZdkiez\hbZzxlv \bkhdm h[jh[ex\Zgeklv ¢ a[_j*]Z
fepgekhvrbjhdhfm |_fi_jZImjghfm 2*dki2alZgZpr€h[blv €0
ie"oh”~ysbfb "&lydhjbklZggy Z\jhdhkfegqgh€ ijhfbkeh
| ieh_g_j]l_lbpe 1Z Z\Ihfh[ee_ _[m m\Zgg-

OhgZ kieZ\b k_je€bkpfidigbfb \hdbBdh fZxlv g _2he-sc
gbavdm klecdeklv Mhjedpylgdne@ egrbfb IbiZfb Zexfegdbo |
gZkee~"hd \hgb fh mlv ihbjdHpkKlbagywbkgh]lh ihdpily
NZj[fm\Zdgegy*"\bs_gg¥klflodm _dkiemZ®dZp-€

KieZ\b k_je&Kqlylwvydhkle hkgh\gbo e_]mxgiZdgee IZ g
fZj]Zg_pv <hgb gzZ"ZZfIVb KhhekZep gkl ydnngh a[_jefBv \
rbjhdhfm 7~eZiZahge | _fi_jZImj ihje\gygh a Ryb Eldxfgee}fie
kiez\bZa\bqgZc g_ i*"Zxlvky | _jfeqgbcphdmh[pP2]j]Zg_pVv |
fZ]lgec } gm~”h\bfb I\_jAhjhaqbggbfb afepgx\ZqgZfb LZc
\dZazZgh€ k_j*€ i_j \Z gh o0Zjzdl_jbamxlvky klZ[ee
oZjzZdl _jbklbd \ rbjhdhfm gl _j\Ze@ fi_jZImj



K_je)[[ KieZ\b pe}€ k_je€ |Zdh \gZafehgZdkibe mfegb?
}1"bgzZ dzZIl_dhirRdZazZglsd feklblv | _jfeqgdixhgph[lI4feqgh
ghl[jhéx\ZgZexfege}\e kieZ\b >h"N"Z\Zggy "h Zexfegex
hkgh\gh]h e _Jmxqgh]h _e flgfiZ jZdghe®ddle ggy |Z ihdjZs
jerdhiebggkk&\e\ k_je€ >[H[MrZ\Zggy “h €0 kdeZ"m fere
A“halhey} ijh\h”*blb | _jfegem@h[jh[dm

K_jey [I[[ feklblv fZ]gec yd hkgh\gbc e_]Jmxgbc _e 1
kieZ\dZa\bqZc "m _ fepge fZxlv \bkhdm klead«klV_Zle vigr
Neyijh[hlb \ mfh\Zo fhjkvdh&oXhZ2tl jbamxlvky gZcdj
a\Zjx\ZgeklAZ\*ydb\b&bdechjfh\ZghkIhgb e _]Jdh ie*""ZxlI\
AN nhjfZpecgec h[jh[pe ydZ fZ} aZ f_Im gZ~"Zggy " _|Zeyl
nhjfb> @

Kiez\ +tp_ \e~feggbc ijbdeZy}XAkkiH kieZ\m k_je€ [][]
gZklh \bdhjbklh\m}lvky \ ijhfbkeh\bo aZklhkm\Zggyo q.
fhjkvdh€ \h”b IZ jeagbo oe<feggbofekldphV¥bfZ]gec fZj]Zg_
dj_fgec \ ydhkle hkgh\gbo e_]Jmxqgbo & fplgt¢d djhZchlb]
\ ydhkle "hihfe 'gbo afepigxkXdldpdh kieZ\m \b]Jhlh\eyxlv dhj
e e f glb [jhge \eckvdk\IE | 0gedb

KieZ\tk_j€[[[ e_]Imxlvky fzZ]ge}f 1Z dydigepfl\hjxxlv
~n_dlb\gm afepgxxgnm0 kbiLemgm ]Jdh ie*""ZxlIvky ~ nhjfZj
h[jh[pe} a\zjx\Bgb « | _ jfeqgh h[jh[ex\gKfileZ\ }
gZcihrbj_gerbf Zexfege}\bf kieZ\hf m k_je€ [[[ a \e/Nfeg
dhjhas&€bkhdhbepgekix < j amevlZle ch]l]h qgqzZklh \bdhjk
kI\hj_ggy jZghege\ |1Z \ZglZ gbo Z%¥ hdh[ee-\

ERZjgkiezZ\b AZnhjfe\lgieeZ\bp _ hkgh\ge dZI_]hje€ Zex|
kieZ\*x nhjfe\gexfege}\e KkilZo\b® kihgZldm h”_j mxlv m
jhaieZ\m « \eMeb\Zxlv a gblghdZ]hdB\tddrfegm \e«"kiechd¥ej\g b
€0 nhjfmxlv m degp_\m nhjfm azZ “~hihfh]l]hx ijhp_ke\
IjhdZldZ |Z albgZggy i*key |h]l]h yd f_|IZe aZlI\_j**} m a
2ogdeZkbnedZpecgZ <+ gZcf_gm\ZevgZ kbkl_fb [Zdh"



\bdhjbklh\mxlIvky "eyp &b&dZ)gb <hgb deZkbnedmxlvky m |
hkgh\gbo e _Imxgbo>&@ f gle\

> nhjfe\ge kidZRbylv f ge _]mxgbo _e fggleV\eljge-
kieZ\b AZ]Zehhjfe\ge kieZ\b fzZxlv \ kddZRe ]mxqgbo
_e_f _gle\ ihje\gygh a fZk\eb\Zjgbo kieZ@o

Eb\Zjge Zexfege}\e kieZ\b fZxlv gb g Ihgdb ieZ\e g
jhalylm\Zgge+" _ghjfe\geieZ\b gZ hkgh\e &OKU} fZc[eevr
rbjhdh \bdhjbklh\mgZgb& k\h€ hilbfZevge ih}*gZggy |_
\eZklb\hki_o0Zgeqgbo o0ZjZdIl_jbklrd@ \Zjlhkls

| j_~h\e aZPZg="oh”haghdegh\bo Zexfege}\bo kiezZ\

ie"\bs_gbfb o0zjzdl_jbklbdzZfb fmpdhkir gbkee azZ ie"\b:
| fi_jZImj

KieZ\b gZ hkgh\e Zexfegex \eragZqZxlvky gbavdh
\bkhdhx fepgeklx ohjhrhx klecdeklx "h dhjha<€ \ g _cljz
|1Z \bkhdhx _e_dlthgopehwijh\e~rgeklix P_ jhphbjv[gedbey
\bjh[gbpl\Z jeaghfZgelgbo dhfihg gte\ @ Z\PZfth[ecgvg
ijhfbkeh\hkderkhldh\zZ jeaglkplykm\Zqdnjfe\gbo 1Z eb\Zjg
kieZ\e\ gZ hkgh\e Z&jffegebhfelgm jeagbpx < _ebq_agZ
eb\Zjgbo Zexfege}\bo kiezZ\e\ \bdhjbklh\m}lvkyh\ehXglhdh][
gbghp_ kiezZzdBE hhk\gkbkl _fB®BLIZSEBL&X <hgb \"_ ~Z\gh
hkgh\gbfb eb\Zjgbfb kiez\zZfb jhal\blhd ydbo ihey]Z}
AhAZIdh\hfm _n_dlib\ghfm e_]Jm\Zgge fh*"bnedm\Zgge |Z
jhaiez\e\ jeaghfZgelgbfb>f@h"Zfb

ljhfbkeh\bc jhallbilhgi\e\ gZ hkgh\e Zexfegex } dhgk_
hkdeevdb \eg i_j \Z gh dhgp_gljm}lvky gZ fh*bnedZp
\erhfbo kbkI_f kieZX\ D $O6L $QJ $Q@&X lhsh [z
f_Ih*®@d[jh[db Ijbgbghx pvh]h } kb}jhhh@Hkd\vet jhajh[p-
gh\bo kbkl_f kieZd¥h\Z6o\bjh[gbpl¥Z h[jh[dbey ijbdeZ"m
\bkhdhfepge kg&zZ\tbkgh\e kBEDJI Z[h HO fh mlv ~hky]ll
fzdkbfZzevgh€ f_ "¢ fepghkle ijb jhaly]m\Zgge+aZeafihdh
kdezZz”~gh]h dhf[egm\Zggy £ nhgfZpedgbgh€ h[jBhHd



i _j_\_jrblb p_c ee<fel ihlje[gh jhajh[blb ydekgh gH\e ki
h[jh[db

<bkhdhfepge kieZ\b yd ijZ\beh fZxlv gbavdm | _jfec
r\brd_ agb  _ggy fepghkle ijb | _fi_jZImjZof & bslh]ZgZz
| jfegd klecdeklv } gZkeerdhf \erghkgh \bkhdbo \dh_r
Zexfegh8gh\gbo _e f gle\ sh hifegd&Xlv0Jd =0Q Lhfm
\bkhdhl!l _fi_jZImjgh]lh aZzklhkm\Zggy ZEke&#é¢ghrh\dhg bkilehZX ke \ 2
jeaghfzZgelge kihkh[b klZ[eecaZp€y IkKIjmdldysaly\d o
0ZjZd!l_jbklbd e<kgmxgbo kieZ\e\ [Z ijb*eeylb agZggm
kbkl _f

F_oZgeatb\bs _ggy fepgditklrexlv m kieZ\Zo gZ hkgh\e

Ahlj_ \e"hfekehdZpaégpg_gbyj*hjhagbgg_ afemf-pgyggy
liZglva_j_g afepg_ggy aZ jZomghhbyZk|bopdid jf_|1Ze*"gb
nZa<bkhdhfepge kieZ\b gZ hkgh\e Zexfeg'pe[gineh ggb kfla
kljmdImjm 1Z \_ebdm h[f}fgm qZkldm “bki_jkgbo e<gl_
Djef Ih]jlgZkbg_geklv I\ _j~h]h jh&aghdm Zgekfegex e _]mx
afepgxxgbfb "h[Z\dZfb 1Zdh™ 3 @ eb\hx

DezZkbggZ | _hjey lglZe&Z\ j~" m} sh f_"e a j g } _n_
i _j_rdh~Zfb "ey i _j _fes ggy MdkelbthXpZ2ggy "bkehdZpe-c |
kdez”~gbf \ kljmdImjZo a fZebdb o hjjgffdr g2kldb kZfa |
}\ _elbdb < j_amevlZle fepgeklv IZdbo kieZ\e\ ajhklzZ} M
a_j_g gb q_ i_\gh]h djblbggh]h agZq_ggy Z2*_lyigdpergf
g_fh_ \er"[m\ZIbky "Zees aZ "hihfh]hx dh\aZggyh’pbkéhd
gZ f_"Zo a_j_g |Zde yd “bnmaey qZklbghd fe a_j
dhgljhexxlv iezZkltbgoydpexPy ih\_~egdZ } h[_jg_ghx ~h
| hje€ =HebkgZ hkdeevdb gZ™a\bgZcgh fZee a_jg.
A nhjfm\Zggy =+ af_grmxlv fepgeklvpyM\ezklbpXiklp ~ vy
gZghdjbklZeeqgbo kieZ\e\ gZab\Z}Ivky h[_jg _dhkgZdh\ _
<Zjlh \e*agZqblb sh yd klI\hj _ggy 1Zdh€ kljmdImjb |
kdeZ~"ghx aZ”"Zqg_X GZghjhafejge kljmdImjb o0ZjZdl_



A"bnmaecghx Zdlb\gekkde\k*h\bo kieZ\e\ Z j djbklZe-a
kljmdImj fh™_ \eA[m\ZIlbky ijb "h\hees gbavdb@®@ | _fi_jZImj:

AZ “hihfh]hx |jZ*bpecgbo f_|ZemjllZcgbbZjgblo"4\ Ih~
hn jZggy Zexfege}\bo kiezZ\e\ « €0 jhlafifh@fh[db[mIlb
af_gr_gbc ijb[ebagh ~h fedjhf _Ilje\ >h~Zldh\_ af_gr_
Ahihfhlhx g_dhg\_gpecgbo f_Ih”e\ h[jh[db [|Zdbo yd r\b”
Z[h gl _gkb\gZ ieZklbggZIlyh pjfgpayejb a_ j g fh mlv |
af_gr_ge “h khl_gv kygdiavlgzZghf lje\ l¢~ gZk r\brdh]h e
jhaieZ\kibevg_ 1 _j _hohehhagogey} “hky]lb ie*\bs ggy ¢
p_glj«djbklZeesazZp+*€ sh ijbadda¢bHdeenhdhkle BZ jKigby} €0
"bki_jkghkle

1gl _gkb\gZ ieZklbqgZ ~_nhjfZpey igahpgkhih \[h\dm*hf)
klZzge Chlh fh ' gzZ j_Zeeam\ZIb aZ “~hihfh]l]hx dmfmeyl
$5% Jhkljhdmlh\h]h ij_kithW&&8gylZ e<gkblkh[e\1gl_gkb\gZ
ieZklbggZ " _nhjfZpey ydZ aZ]lZehf \bdhgm}lvky ijb
| fi_jZImjzZol\hjx}\ _edm deevdeklv "mndjthlkeNZ ecay@ojZIp e
Zexfegex P_ ijba\h”"bhe TWh gmZjh™ ggy gh\boija _j g
j_djbklZeesdZm4ef gbgBfrhihfh]hx \e?rih\eArgh€ dhf[egZp-€
1Z gzZklmigh€ | _jfhh[jh[db fh gZ hljbfZlb gZghdjbklZe
dhgljhevh\zZgbf jhafejkrf@_jgZ

<bkhdb\dekl ~je[gbo gl _ jf IZee"gb@ZnhdjbfZlb az
Ahihfh]hXerih\ergh]l]h e _Jm\Zggy [Z | _jfeqgh€qgZk]|pigd
ijb]him\Zggy jhaiezZ\s\ |ZdbbdKheZeavge dhgpegl@pgko
_e_f_ghpMf_"_ge qg_j_a 9g_[Z Zge _neddbZplEhhjydygy ]jmIl
i_j\bggbo nkeshPe g ]Zlb\ge hkh[eb\hkle fh ' mlv [mlb
ih\geklx mkmgmle azZ “~hihfh]hx r\b~dhydijazalh?pBkggyh
ijblJgeg _ggy ajhklZggy «Zdlho iaad shebr_ g \ ebde h[ }
jhaie@m\ fh ' mlv [mlb r\badhldjbklZeesah\Zgbfb sh h[m
fZdkbfZevgbf kdhjhg_ggyf qZkm djbklZeeaZpv€ |Zldbohe
ijhp_kZo qzZkler_ aZ \k_ mil\hjxxlvky f_|1Ze \e \hehdgZ k



ihlef ij _kmxlivdzZxlv [Z ie""Zxlv \erih\ergbf \br"Zf ih~"Zev
aZe "gh \e~ degp _\h€ f _IDb

Hdjef kljmdImjgh]h \*hkdhgZe ggy r\b~rd_ aZzZl\_ j"e
s h~rgh€ i_j \Z]b kijmagpddogghb]lh i _j gZkbqg_ggy I\ _j~h]h
hkghkXexfegex e mxebfiplZfb<hghe®*kbex} ihl _cqd* g ggy
\eN klZjelgigyZ\hZ [Zdh™ i_j rdhmadbkehdZpe[d \Z pe nZdlh
} \Z eb\bfb "ey afep@ ggy

Yd r\b2djbklZecaZ@gdy « gl Zg&kBXkdbf/yg nhdpfh mlv
[mIb azZklhkh\Xg*hfbrkbkl f kiezZ\e\ Z |Zdh " ~h gh\bo
eel_jZbme "~ _j_dAoebdz deewadelelv sh fekh}hvgZggy h[h
dhgp _ilsGZijbdez” azZ “hihfh]hx r\brdh]h azZl\={0dggy
&X ith}rgZgh]l]h a gZklmighQf khz\Zqo¥fmeh ~hky]Jgmlh f
fepghkle ijb jhaly]m J[eevr_ R\b"haZzZdjbklZekab¥AQ-
gklzgnrzZjlghkpdezAimdebdZXlvebdbc e<gl_j_k hkdeevdb \h
A"hky]lb f_"e fepghkle ihgz” FpZ kAhkimBiEkiye 2\gZ
hkghkbkl $#Or0 ~ 70xtp i _j_oe~ge f 1Zeb 1Zde yd )H ZL &
|Zdhjerdkgeh f _evge f 1Zeb a Zfhjnghx Z[h gZmhd)bklZe
;meh ih\e*"hfe _gh sh *“ey » ydbo ih\geklaZahp¥mg g ki d B
[meb "hky]Jgmle je\ge f_ "¢ fepghKP>ilgZ" F

HrgZd ZfhkngzZ\pf 1ZklZ[eélwg h[Ih Yhg]h”hfj oklv
m [eevr klecdm djbklZmddmijpb ie*\bs _gbo | _fi_jZImj
DijbklZeeaZpey Zfhjngh€ nZab egh”e gZab\ZgZ " _\e
fzdkbfzZevge | _fi ijZkmVWzZzgggdes Ihfm ih\bgge [mIb ydhfh]Zz
Lbf g_ f_gr [meh ihdZaZgh sh \mavdbc | _fi_jZImj
| fi_jZImjhiexdhjneazZlZe€l _fi_jZImjhx ihgdbdimg ddhjndh
klzgmgh~e fh™  [mlb \bdhjbkilZd&bt\Zedyb pbo | _fi_jZImj
kiezZ\'\N_ k_[_ yd i_j_hoheh” _gZ je*bgZ sh hagZqZ}
a"Zlgbf ~h ih\eevgh]h \ yadh]h jmom Nds§ZXZhQjag-gn§
kieZz\b B® djbklZeesamxdiwnigyjhevh\Zgbdonihre\b\hljbfzZlb
gZghdjbklZeeqgeLkikZ\lmbghf @gEYyeldgdhk\lmdjbklZeeah\Zgt
kljeghd kieZ\8O1lL )H &HZI [meZ ~“hky]lgmlzZ f_~Z fepgh



ihalyl&hgge FI1Z> @ lhjs\gyggyhfh®pghkle jeagbo fAZ j+Z
56kieZ\tpheexkljh\ZgjtblgZ

B00
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q

. tdh\Zge Zexfege}\e kieZRieZ$=gZ hkgh\e fZ]g-
$O o =Q
Jbkmghdtlhje\gygoylhfhf@epghlkaghddgkljmdpecgbo
fZl _jeZe<@

Fh eb\eklv "hky]lg_ggy \bkhdh€ fepghkle Zexfeg:
hqg \brghx ijhl_ iblZggy a[ _¢ZjZdbyjlplel€Edb Z[h €€ aZ[.
Ijb i*"\bs_gbo | _fi_jZImjZo _dkiemZlZp+€ "~hke aZe
iblZzggyf @ZjhklyedghkblvkyZ™db\bfo oZgeqgbo \eZklb\hk
\dZam} gZ fh eb\eklv kieZ\e\ a[_je]ZIb k\h€ fepgekge 0Z]
ijb ie"\bs _gbo | _fi_jZlmjgldhf Ijb\Zeh]h @zZjimfepgeklv
dhf_jpecgbo Zexfege}\bo kiezZ\e\ yde fhjigrg gfxphg]yhqth x
aZa\bqgZc } gbakidmxdImjge afegb yde ijba\h”ylv "h
f o0Zgeggbo \eZklb\hkl ¢ \eA[m\Zxlvikly r\bi*"dEIMjZo \b:

f& @

L jfegqgZ klecdeklv arbgHBpfgbgpkoeZ\s\ fh _ [mlb agZ
ithdjZs_gZ reyohf e_]Im\Zggy g_\_ebdbfb deevdhklyfb kd
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$OC=Uydes n_dlb\gh aZzZih[e]Zxlv j_djbklZesaZpe+s€ |1Z aj
ie"\bs _gbo | _fi_jZImjZzo H~”gzZd fzZkh\_ \bjh[gbpl\h Ki
kdZg”lxg _\bijz\~Zgh “"hjh]bf



S _ h”bg i*?*0™ ~h ihdjZs_ggy | _jfeqgh€ klecdhkle Z
ithey]zZz} \ e _Im\Zgpg¢gbfb f 1ZeZfb 70 yde fZxlv gbavd
Abnma<€ \ |\ _jA*hfm Zexfege£ IlhleevgZ ~bnmaey ¢
ljZgknhjfZpe€ kljmdImjb ijb i**"\bs _gbo | _fi_jZImjZo
a_j_g af[-evr_ggy i9bfpfielZe-"mbad - |~  yjbqblgdfb
agb” _ggy fepghkle [Z 1\ jj*rdekge f 1Zeb 1Zde yd )H &
Ijhyleyxlv agZqggh ih\eevgerdeXxlbhngngex fmrv fZ]gec pbc
dj_fgec @

KieZ\b yde feklylv \ _ebde dhgp_gljZp+*€ i_j o0e?gba
[mIb \bjh[e_ge aZ ~hihfh]lhx [jZ*"bpecgH)h|ed\lye dub jaZ
jhafejzfb i_j\bggboydZade<"eb\h \ieb\Zxlv gZ f_oZge+qge
egrh]h [hdm r\b~Ard_ aZl\_jMNdgegyblith pe ijh[e_ _fb hkdeev
mI\hjx} ~je[gh”bki_jkge nZ&BKki&Z\is\"7BO a i*"\bs _ghx
| jfegghx klecdeklx gZc[eevrbc esglvikbk\bfdhe)DiZz &0
KieZ\b gZ hkgMHe $Qdbo dhgp_gljZpey )H fh  fZkhkky]Z
azZ]lZeteklylv egre "h[Z\db 1Zde yd gZijbdez™ 9 6L &t
jhajh[e_ge dhfizgeyfb $OFRD )#Z&H d ZH $®OIIQHE) H$ O
9 6L ihdZamxlv \e~rfeggm |_jfétgam jkllZaxdvkthnklZligx f_

fepghkle ihgz” FI1Zf &h Ih™e yd f_"Z fepghkle |JZ"bpec
$&X ;;; ijb f& klZgh\blv f_gr_ FIZ F_"Z fepghk
JHO 6L i_j \bsm} dhfajpkZplexfege}\e kieZ\b i key@ f&

1grZ ]jmiZ |_jfeqgh klecdbo kieZ\e\ [Zam&WkyOjhd |
fZ} h"bg a gZcgb gbo dh_nepeldxfegbBméach]h m r\b"™
aZdjbklZeeahkzgdb\@Z\>»gfh _ i_j_gak\l¥zgbn I\_he jhagbg
F_o0Zge*qge* \eZklb\hkle Z 1Zdh" | |lZfdhlgie ZAKle\cdmkhviv [m]
agZqggh ihdjZs _ge\YeHohpgdy "h €0 kdeZ"m e hrZdn\dlo
yd =U )H” #ldbo egrAbdj XZykbklIbf$RUYH7L ihdZazZgh
f oZgegqge \eZklb\hkle pbo kieZ\s\ ijb defgZlgec | _fi_]
ijZdlbggh klZebfb gzZ\elv ieckey “h\]Jhljb\ZelfBh @ iZem ij



dimZevgeklvijbgpbib klI\hj _ggy kmqgZkgbo “Zjl
Zexfege}l\bo kieZ\e\

< kmgZkghfm k\ele \Z eb\bfb nzZdlhjzZfb | _ogheh]e
aZklhkm\Zggy ijbgpbie\ g _jlha[_j_" _ggy 1Z _dheh]eqc
agZqgZ m\Z]Z ijb”reey}lvky i**\bs_ggx _n_dlb\ghkle jea
mklZgh\hd <« abhdj\bfnge\ Z\lIhfh[e@=«\ZUA\ sh ~hky]Z}
\bdhjbklZggyf gh\elgeo e ]Jdbo fZl _jeZee\ "ey €0 klI\hj ¢
kdeZ""Zxlv jeaghfZgelge Zexfege}\e kieZ\b "ey ydbo \:
i*"\bs _ggy “himklbfbo jh[hgbo | _fi_jZImj “Zjhfepghkls
lhsh> @

GZ kvh]hgege *_gharbj_ggy klectldkfiege}\bo kiéE\e\
i*Abs o | _fi_jZImj } [Z] }jhf ydbc az\Z Z} kmllI}\hfm jh
€oaZklhkm\Zggy <\Z ZVIvky[meémfm gl\exfege}\e kieZ\b
ihdjZzs ghbfdzZklb\hklghb mlv dmgim\ZIlb a [sevr “hjh]bfb Ki
gZ hkghdeekbdZgm |Z ged_ex

Jhajh[dZ Zexfege}\bo KkjileZgylghfbkhdhl fi_jZImjghbf
\eZklb\hklyfb \[dexdgiZbfeaZpex |jZ"bpecgbolZake¥j\ggy
gh\bole® gZk pvh]h ihrmdm gZklh \bdhjbklh\m}lvky Zg
kmi_jkieZ\Zfb yde \bljbfmxlv ~ _]jZ"Zpex f_0Zge+qg
ijb[ebagh ~h €0 Z[khexlgh€ | _fi_jZIlmgy i€Zpghfm \biz~"
] _Zeeam}lvky f_oZgeaf ih\fyaZgbc {hlelhéglgn\gfb g Z lah fig
a\fyade\ 1Z gZkbqg _ggy I\ _j2h]h jhagbgm e _Jmxqgbfb _e
[Zam}lvky gZ mli\hj _gg- fZdkbfZevgh€ deevdhkle
gl _jf _IZee*gbo nZa sh g_ [m"mlv kobevge ~h jhaqgb

dhZ]meype€ ijb ieM\bis [gbmjb ihgZ+£ K> @
< ebdbc gl j k ey fzZdkbfZevgh]h ie*\bs ggy \b
fepghkle fh™ _ ij_"klZ\eylb ih}*gZggy deevdho f_0Zg-c

aZlZehf [Zamxlvky gZ klZ[eeeaZpE\NRh mdUgjghlZ af ¢
jmeb\hkle "bkehdZpec ijb gZ\ZglZ _ggyo >ey pvh]h g
ith}*gZggy _n_dlb\gh]h e _]Jm\Zggy Zexbheg{ih bed )\ KilxZ



mli\hj _ggy “bki_jkgbo afepgxxgbo -egl_jf |2&gbdlbqgZ
fZl _jeZ®jm[gha_ jgbklh€ klZ[sevgh€ kljmdImjb

Jhagbgt Zexfegd&ifb \ieb\Zxlv gZ fepgeklaikileZ]\mgvh
g_j_a \bdjb\edjggVZeeqgh€ %fjHImdby i**"kbex\ZIb fe ZIlhf(
a\fyahtbf kzZfbf af_grmxegb\ekhitbkehdZdegrbc f_o0Zg-a
afepg _ggy ihey]Z} \ I|IHhhb eshm¥Xgbo e §Zklleh fh mlv
Abnmg” m\Zlb 1Z k_]j_]Im\ZIb gZ\dheh ~bkehflXkpec
jhalZrm\Zygly [Jrevr ijbr"Bfg*ey €0 jZ"Pm&kimgrm} aZ]Zev:
g _jl*x gZijgv %ojZllddbrfh[eeeam} "bkejhdZgo€qZkldh\_ hlt
Ahferdh\bfb ZIhfEZZh hf_ fZlb fekpki jkecg_ afepg_gg
jZomghd klZXKjiegg\ysb”ree ge \ fZIjbpe egl_jf [Zeerge nNnZa |
gbgblb hiej jmom ~bkehdZpec « qZkler_ gZ\elv [eevr _
Ahferdh\e ZIlhfb Ijb pvhfm \A\Z Z}Ivky sh _e f &l ah\bl
"bnma+€ \ Zexfege€ yde \oh”ylv ~h kdeZlnhagiZglgx:>
kobevghkle pbo nZa "h dhZ]meyp®&I1Z kb]j_ ]Zp-£€

KlIZ[eevgeklv kljmdImjgh]h IZ oefeggh]h kdeZ"m nZze
ihlj _ [m} gbavdh€ “bnma<s€ dhfihg_gle\ Zwe- fZybglglivfm
I_j_oer"gbo f _I1Ze*\ fZxlv dh_nepe}glb ~bnma+€ gb Q-
Zexfegex <bkhde Zdlb\Zpecge [Z] }jb |Z ZghfZevgh gba\
"ey qZkldh\h azZih\glhethagh& eGf gle\ \erh[jZ Zxlv Kkt
a\ yam\phoye f ghZXexfege}lkbgyldzZfb } &R 1Z 1L aG\bklt
\aZ}fh”reyfb Z hil _ keZ[dbf a\ g&ehfle@agn$ O bnmaex
kZfh"bnmaexfegexihdZamxlv &RJ 14 &X [evrZ "~bnn
ithdZam}lvky =Q 18Z8b dedh _nepe}glb "bnmas€ fZxlv )H
9 +1 OR IXKI3GdekIWVaZAfhrNe€ a Zexfege}f 1Z foo kh[hx \b’
} kgh\gbnzdlhf hihjmbnmaedggljhevh\Zoh{h*gZgygg
gZab\z}IvkyajhklZzggyf HkMZaelvNZ]Z} \eZklb\hkle kieZ\
\bkhdbo | _fi_jZzbmjZo@=jZmeg_ ihje\gyggy dh_nepe}gle\
e |mxgbo e f gle\ Zexfege}\bo kieZ\e\ Ph@ZazZgh gZ jbk
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JbkmghdeDh_nepe}glb "bnma+€ e_|Imxgbo &\ f gle\
Zexfeg» €D

>je[ghdjbklZesqge fEelZ\b\bkhdm g _j]J*x gZdhibq_
\ ebdm iehsm f_ " IRafm_gjb gZ]je\Zgge a_jgZ h[h\fyad
ajhklzZlb sh[ fegefeam\ZIlb k\lpx [m”j]eXbkImiZlb jmrecgh
dhZ]lmeypecgbo yjhp ey fboanX Zexfege}\ec fEZAbdey
dhfihg _gle\ _\l _dlbdb Ijhl_ 1Zde kdeZ”h\e yd egl_jf_
g_jhaqbggbfb \ gvhfm _$0OH$§IlY [Mm mlv dhZ]m&X\ZIb
dh_nepe}glb "bnma<€ [Z]Zlvho i_j o**gb® & PAedhjbigt 2
\eZklb\eklv } Ibf J[eevihxX\Zogeh a |_ sh \dzZazg- |
dijbklZzeeamxlvky \ kiezZ\Zo \e*ih\e~gbo kbkl_f m \b]
\hehdhg gZ\¢lv ydsh \hgb fh]Jeb [ dhZ]mex\ZIlb €0 d
i _J \bsm\Zeb [ deevdZljbdigd kljmdIimj yde p_ 2~ _fh
gZ\_~ ghlgZ jb

>je[ghdjbklZe+sqge dhfihg_glb _\lI dlbdb } agZggh [
nhjfm\Zggy dhfie_dkm \bkhdbo f_oZgegqgbo o0ZjZdl _j



dimighdjbklZe+sqgge AZa\bqZc ih”je[g_ggy _\l dlbdb eb\
fhrbnedm\Zggy jhaieZ\m ih\ gbfb \Wh[ZdlbAfb ijbkdhj_
ijhp_km djbklZeesaZp+€ 1Z ie*"[hjm Kki_peZevgbo | _ogh
driZel neabggh€ h[jh[db jhaieZ\s\ Z[h ih}*"gZggy \keo h
< kbkl _fZo ~_ nhjfm}lvky \hehdgbklz _\lI _dlbdZz
aZ[_ai_qblb €€ ih”je[g_ggy ~ _nhjfZpecghx |_jfeqghx
th}*gZgghydéy I\ _j~h]lh kthemdgZ g_ [m” mlv jmcgm\Zlbk
f oZgeqgh]lh ih”je[g _ggy < fekpyo mi\ghdkdgy N\ _m=bdirE
gZijm _gv m \hehdgZo ijb gZklmighfm |_jfegghfm \i
ZdIlb\gh ijhoh”blb “bnmaecge ijhp_kb <« \hgb egepex\
peeekghkle gl jf |Zeergbo kdeZ”h\bo _\l _dlbdb
lh~je[g_ggy _\l_dlbgqgbo \hehdhg ijba\lyyblVv_eMhd hng
deevdhkle qZklbghd sh fh ' mlv IZdh  ihljZieylb \ h[fT}fb
jZomghd " _nhjfZpecgh]h \ieb\m <ke \hgb } | _fi_jzZlI
Abnmaecgh g _Zdlb\gbfb <« yd gZkeeA"hd fh mlv _n_dlb
"bkehdZpec ijb » nhjfidps€ IhifeZiqpzkebkhdbo | _fi_jZImj
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_n_dlb\ghx i_j_rdh~hx ajhklZggx a_j_g ijb \bklstbd I
\Z eb\bf nzZzdlhjhf aZ[_ai_q_ggy \bkhdh€ “Zjhfepghkls

Gh\elge "Zjhfepge eb\Zjge Zexfege}\e kieZ\b

gZecamxqb jhalJeygmle ijbdeZ”b KklI\hj_ggy Zjhfej
kiezZ\s\ fh ikh#Zlblb sh [eevreklv a gbo \e*ghkylvky
_\l_dlbggh]lh Ibim P_ \dZam} gZ fh eb\eklv kI\hj_ggy ¢
kiezZ\s\ sh ~zklv afhlm h”~ _j"ZIlb kmlI}\m i_j \Z]m \ €
\bjh[gbpl\Zz

Al**"gh @ kbkl fZH $(thaley”r"zZ}lydkyh”rgZ a gZc[e¢
I _jki_dlb\gbo ey klI\hj_ggy Zjhfepgbo eb\Zjgbo kieZ\e\
aZ jZomghd gZy\ghkle _\l _dlbdb ydZ ml\hjx}Ivky ijb

fZk <Z eb\hZdlhjhfifhi eb\ekVbkhdh!l_fi_jalghepg _ggy
kiezZ\e\ IZ ih*"ggy €0 djbklZeeqgh€ [m~h\b aZ jZomghd m
nZa $@ |Z }Oijb r\brdhfm hoheh”  gge@baijdZpmh*m [Zd]
mI\hjx}Ivkyl _dlibdzZ $®M™M fZz} kijbyleb\m [m”~h\m 1Z i_|j
km[fedjhgge \b”"ee ggy f _I1ZklZ[9evdhfEmiEZZdhSOhehdgbl
fhjnheh]-&>

< jh[hbs @dZazZgh_\hdlbkge D\egrhEbk]_ oA LfZxIv
djZsm _jfegqm klecdwkl ge” 1_j \Z gZ [*evreklv kbemfege
thykgxxlv p_  y\bksgm\Zggimwgdh]h ] dhglgh]Ja\fyadm fe°
\hehdglhkInZaQLLIZ Zexfege}f \ kljmdIimje :dEZedllrdly-
\eZklb\hkle ijhyleyxlv ky « \ kietZO&H> X!l jfla ijZzdlbqgg
gmevh\m jhaqbggeklv ged_ex \ Zexfege€ fZljbpy I|Zd
AhnrZldh\h]lh e miZfgdggy kdzZg”rexfZzkh yd ihdZazZgh \ jl
> @g_ ijba\h~*bbafegbhjnheh]s€ fedjh\hehidheg gbeb\Z} gZ
\bkhdhl_fi_jZImjgm klecdekkyglkig@gEZdm RAdH " ephy\ley\ky
i*"\bs_gge fepeghklj*hkieZ\m

KieZ\b kbklI$ftbHl1La \feklhf gxdl|lZ aZeeaZ gZ je\ge |
fZkh\bo \e*khydb\c \e"ih\e~rZ} dhgp_gljZp+€ [ebavdh€



_\l_dIbdBdIb\gh jhaley”Axlykwklie jki_dlb\gbajhfepgbo
fZl _jeZe\@%*d_e \Z 1Z aZeeagZ ih"\ecge _\l _dlbdb \d
gZghjhafe\lyehdgbkle gl jf IZes”b jhafejb 1Z jhaih”ee
kijbyleb\bfb "ey nhjfm\Zggy \bkhdh]h je\gy f _0Zgeqgbo
\biz*dm a ihljecghx _\l_dlbdhx€€kdreaedidh \oh”ylv
egl _jf 1Ze*2BQH1IL |Ijb pvhfm fepgeklv kieZimer"Zh aZ
osfeqgbf kdeZ”hf ihljecgec _\l _dlbpe fh't kd&ZZZalX
defgZlgh€ | _fi_jZImfb IZIZ ijb fK aZe_ "gh \e™ "bki_jl
kljmdImjb

>ey ijbdezZmmaz]Zjlh\Zgbo gieZnEgh\e kb&@) HH L
e _]h\Zgbo i_j o ghdBfje[gh”bki_jkge nZab 9@ 1i¢Klylv
&WbklimiZeb dlb\gbfb [Z] }jZfb j_djbklZesaZlpl&seaeljky.
fedjhkljmdlrhi f& < egrhfm ijbdezZ”e gZghdjbklZee-q
$O )HIi &Ufzk a[_j*]Z\ femae KkiNokd je\g-e FIZ ijb f
LZdZ \bkhdzZ |_jfeqgZ kilajlgxys&imk\hj ygfgZexfege”e\ ojhfrn
|1Z aZeebBZdbo yJHS$CBMH + $&OU gZ ~h”rZlhd ~h i_j gZkt
I\ _jAh]lh jhagbgm &U <>H@ fZljbp

lkgnklieevgZ I|hqgqdz fhlbddazgbfb ijbdez~Zfb kieZ)
gl _j_khf ~h klI\hj_ggy eb\Zjgbo Zexfege}\bo kieZ\e\ gZ
kbkl _f a _e f glZfb yde \erih\erZxlv \bs_a]zZ”Zghbf
dh_nepe}glZ "bnma+€ ml\hj_ggy klZ[eevgbo gl _jf _|Ze-
+I\_pPhjhaqgbggh]lh afepgjhdbls @ \e"agZqgZ}lvky sh aZe
kKihkh[m h”_jZggy _\l_dibdgig®dlklizizZ\jsdf |j€o kljmdImjb
fh™ \eA[m\ZIbky ~ _]jZ"Zpey f_o0Zgeqgbo \eZklb\hkl _c

fK g_j_a afegm f_oZgeafigb g nhpjfEpd€Ffi_jZImjb jmcg
\er[mAZ}YIvky q_j_a h[1}"gZggy "“_n_dl*\ [-eyafhklAggyg
ljesbgb \eA[m\Z}Ivky r\b~r_ e« fh™ fZIlb ljZgkdjbklZe-lg
aZ[_ai_q_ggy \bsbo ihdZagbde\ \bkhdhl _fi jZImjgh€ fe
gZEZ]Zxlvky a[eevrblb ~"bki_jkgeklv €0 kljmdIimjb 1Z
AhrzZldh\bf e I m\XlgajyffZz h~rgbf a gZcdjZsbo \ZjeZgle\
ojhf Z[h fZj]Z2g@pVv



FZjlZg_pv k_j_~ _e_f _gle\ a gbavdbf dh_nepe}glhf
fZz} gZc\bsm jhaqldgekldez”zZ} [ebBAIdhijb | _fi_jZImje [e
_\l_dlbggh]lh i_j I\hj_ggy P_ jh[blv ch]h ihl_gpecgh g
"ey "~hih\g _ggy kieZ\s\ $QUHKIL b ihabpe€ i¢*\bs ggy
\eZklb\hkl_c¢c \ rbjhdbo | _fi_jZImjgbo f_"Zo A ~hftZkZgg
fZjlZzgpx fh gzZ agbablb ~h 1Zdh]lh ° je\gy ¢ \fekl ged_
mli\hj _ggx g_h~ghje*gh€ _\l _dlbdb a qZkldh\h g_\hehdgl

LZdbf gbghf fh'gZ kdzZazZlb sh ki@HMQ Kbfklx Ifb
i _jki_dlb\geklv aZklhkm\ZggpfypybdlokIfeZl ZjeZees\ yde \hg
jy*hf \Z eb\bo i_j \Z] <hgb [m”mgb eb\Zjgbfb q_j_
NeZljZf klZgm a hkgh\gbfb dhfihg_glZfb |Zzdh™ a”
AN nhjfZpecgec h[jh[pe g_j_a ki_pbnZam\k]pmkilzZgmh GZy
fZjl]Zgpx Ywheay} ijh\h”~blb | _jfeggm h[jh[dm IZdbo kieZ\e\
a " nhjfZpecghx fh _ fZIb ihfelgbc ihablb\gbc _n_dl gZ
f oZgeqgbo \eZklb\hkl_c \ rbjhdhfm gl _j\Zees | _fi_jZImj

>h~rZ\Zggy ojhfm ~h pbo kieZ\e\ IZdh" fh _ fZ¢lZ iha
e_|Im\Zggy I\_j~h]lh jhagbgm gZ hkgh\e Zexfegex Z |Zd
| jfeqgh€ h[jh[db afepgxxgbo nZa ih”e[gh ~"h fZj]ZgpX
g_"hklzlgvh]h \feklm pbo _e f _gle\ m I\_j~hfm jhaqbge
chlh afepg _ggy ferviILZdEflgelbghf fhZgahi j \ejblb ~h qh]
[mM~_ [eevr kobevghx*HeawyZoh”  ggy \ I\ _j*hfm jhaqghb
ekgm\Zggy \ _\l dlbggbo ”"eeygdZo HklZggec \ZjeZg
azZfes ggy fenre a Gpd rml\hj gg$CRXENfm } | _hj Ibggh [e¢
efhlejgbk pvhfm \biZz~"dm dh[Zev]l fh ' [mlb dhjbkghx
aZfesmxqb gZklbgm fe"$R Xiaggkrlv €€ arZlgeklv “h jh
|Zdbf gbghf ie\bsblv \bkhdhl_fi_jZImjgm klZ[eevgeklvV

| j \ejdZ hibkZgbo ]+iB]Z& A\bhj Ibggh]lh h[%jmg
~n_dlb\gbo osfeqgbo kdezZ”e\ kieZ\e\ hibkZgbo kbkl_f €
AN nhjfZpecgh€ [Z | _jfeqgh€ h[jh[db <« ih”"Zevrh]h dhf
kljmdImjb ¢ \eZklb\hkl ¢ sh ~Zklv afhlm hpegblb i_jki_
mhkdhgZehfgjgygybo kieZ\e\
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<boh”yqgb a hibkzZghflhlhZgjfr[h}b hke+s”" ggy hkh[eb\l
kljmdImpghah\h]h klZgm 1Z f _o0Zgeqge \eZklb\hkle
eb\Zjgbo "Zjhfepgbo Zexfege}\bo kieZ\e\ §D HOk@hl=a kb k
"hnrz\zZggyf ojhfm ¢ dh[Zevim Z 1Zdh™ ~h”~Zldh\bf e_]m\
m \boe*gbo eblhfm « * nhjfh\Zghfm klZgZo Z IZdh ieke
>ey “hky]g_ggy ihklZ\e_gh€ f_Ib g _h[o"gh" gehgZI
h[jZIb kdeZ”b _d&lZelwfgbo kieZzZ\e\
ijh\_klIb jhajZomghd rbolh\bo fZl_jeZees\ "ey \bieZ)
ie"lhIm\Zlb h[eZ”"gZggy * ijh\_klb _dki_jbf _glZevg
h " Zlb eble ajZadb « ijh\_klb » _nhjfZpecgm h[jh[
ijh\_klb | _jfeggm h[jh[dm ajZad-e\

"hkee”blb entk\th[k | « kljmdd@adhh]h klZg
_dki_jbf _glZevgbo ajZade\ h[ho kieZ\e\ m \boe*ghfm eb
| jfhh[jh[e_ghfm klZgZo « ihje\gylb h™_j"Zge "Zg-

ijh\_klb \bfejx\Zggy I\ _j~hkle 7~ey ihi_j_ "g\
klZ[eevghkle f_0Zgeqgbo \eZklhthkkl ¢eagdd\ Ibie\ h[jh[db

\bagZqblb f 0o0Zgeqge 0ZjZdl_jbklibdb _dki_jbf _glZe
ijhZgZeesam\ZIlb h™_j Zge "Zg-

<bkgh\db “h jha”eem

Lzdbf gbghf [meh ijhZgZesah\Zghi kikigZdK gblz jKiZ\go |
Zexfege}l\bo kieZ\e\|Z emmgpbdj tAZydhkle "Zjhfepgbo fZI_j
"ey jeaghfZgelgbo fZl jeZepdelillgegdecgh fh mlv aZfegl
klZe \e e« |blZgh\e GDbjla[bfegm \e"hfbf e« rbjhdh\ 'b\Zghbf
kbkl fPG®BL[Z]ZIvfZ ~"hkeergbdZfb ijhihgm}lvkiia Bt jhgkd Z
hkgh\le KbEOH$SDI $DQ$AUZ [*evr kdeZ”gbo kbkl _f Ze:
i_j_oergbfb f _|Zgdé¢bfZxlv "eZ]jZfb klZgm _\I <ddboghnflo |



a pvhl]h 7~Zge kieZ\b fh mlv \eN\ghgbbzZKv hjea hkh[eb)\
_\l_dlbggh]h Ibim ~eZ]jzZf klZgm <hgb } i_jki_dlb\gbfb
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< oh”e ijh\_~ ggy “hkee*" _gv \erih\ergh "MZjgho”
|Zihklz\e _gh€ jh[ldb [meh h”_j Zgh ~\Z _dki_jbf_glZe\
AjZadb kieZ\e\ \ eblhfm klZge 1Z iskey » nhjfZpe€ "hk
klZzgZo 1Z iekey |_jfeqgh€ h[jh[db <bagZqgqZebky hkh
nZah\h]h klZgm ajZade\ 1Z €b\hkdZgeqge \eZkl

0Zjzdl _jbklbdZ rbolh\bo fZl jsZes\

>ey \biez\db _dki_jbf_glZeVigdhjkké\m\Zeb gbkle f_
dhfihg_glb \e*oh”b _dki_jbf_glZ&vagd\o\ ajZadgbo kbk
\erhfh]h oefeggh]h KdelZdh™ ee<]ZImjb ijhfbkeh\h]h
\bjh[gbplAh\gergec \b]Jey” rbolh\bo fZl jeZee\ ihdZaZgh



JbkmghdRbolh\e fZI _jeZeb “ey ijb]Jhim\Zggy
_dki_jbf_glZe&ighbe\

>h gbklbo rbolh\bo fzZIl_jeZee\ \e*ghkbebkv Zexfege

fZjdb F fZ]gec fZRtb s | _o0ogeqgh gqbklbc ged_ew«ZgdbdbG

kieZ\e\ \erhfh]h oefegqgh]h kdeZ"m feklbeb aZeeah f.

deevdhkle [eba¥dk Z 1Zdh ™ dh[Zevl] ¢« ojhf m deeAldhkl

<hgb y\eyebkv ZgZeh]zfb _dki_jbf_glZevgboeXkghZXX«gh
h~ j°ZIb >ey “hkyl]g_ggy g _h[oe~gh€ lhgqghkle

\bdhjbklh\m\Zeb 1Zdh" e+]ZI$0 gHNNPB\ADNQ $0&UZ$0
&R

H~ jZggy ajZades\ _dki_jbf _glZevgbo kiezZ\e-\



<biez\dZ kiez\e\ ijh\h~*bezZkv \ eZ[hjZlhjgec i_qge h
"eyg _agZqgbo ihjpec jlZ&irexZ\fh ] leq ij_"klZ\ey}
Zemg”~h\bc klzZdZg h[fhlZgbc geojhfh\hx Z[h n_ojZe_
aZobs_gh \h]g_Ijb\dhx h[hehgdhx a wZifinfins mRkv"™\ kige
h[hcfm a ~ghf Fe  h[hcihkg llZb\dbf rZjhf agZoh”t
| ieheahexxqZ [ZaZevlIh\Z \ZIZ K _jp_\bgZ i_qge* \k_j_ "t
klze \bf nezZgp_f klbd a ydbf ijhfZam}lvky J]Jebghx
aZledZggy je*dh]h f_IZmm [\kkcfib Nib®y qZk aZeb\db 1Ieq fZ
jmgdm |hfm €€ e_]dh « ajmqggh \bdhjbklh\m\ZIb ijb aZel

>ey ijb]hlm\Zggy jhaieZ\m hkgh\gZ rbolZ ehf
Zexfegec jhafesm}lvky \k_j "bge i_qe¢ I1Z ihklmih\h gZ
| fi_jZImjb ied\gey * \bsh “ K lekey pvh]l]h "h~Zxlvky
dhfihg _glb yde aZebib®bkwed ev |Z fZ]gec FZ]g-c
Nje[gbfb rfZlhgdZfb azZfhlZgbfb \ Zexfege}\m nhev]m
hrjZam hdbkeblbkv <« a]lhjelb er\bZdihfmkijbpjeZ\e ggx
jhagbg _ggx \ Zexfege}\hifrtkekigh&«qbg ggy ged ex aZ g._
\\h”*ylvky e¢]ZImjge “h[Z\db JhaieZzZ\ ih\lhjgh* gZ]jK\Z}Iv
i _j_ferm}lvky IblZgh\hx fhrghesdhixvky \e* hdkb~gh€ ie-*\d
\bljbfm}Ivky iZjm o\bebg ¢« aZeb\Z}Ivky Kn kibZe]jttmn/hhfr
Ah\gergec \b]Jeywrijhpgekijb]hIm\Zggy jAZiedb\MhdZaZgh g:
jbkmgdm






Zr eZ[hjZlhjgZ ieZ\bdwgKlZeg \Z eb\ZjgZ nhjfZ "e
hn j"ZgglylbajZad-\
JbkmghdieZ\bevg_|Z eb\Zjg_ h[eZ”gZggy

AjZadb iakeyp\db IZ » nhjfZpe€ ihdZaZgh gZ jbkmgd:!




[
Z+\bebhd "ey \bjh[gbpl\Z ajZade\ \k_j "bg{£b\Zjgl
IjbdezZ” ajZade\ m eblhfm « * nhjfh\Zghfm klZ
Jbkmghdtah\gergec \b]Jey™ h” _j Zgbo ajZad-\

< oh”e \bdhgZggy jh[hlb [meh h”_j Zgh ~\Z kieZ\b
gZ\_"N gh \ IZ[ebd*h”™ j Zgbo \beb\de\ \bjeaZeb ajZadb
"hkee”” _gv ;hdh\e gZklbgb f_grh]lh ~¢Zf Ijm \bdhjbklh)
eblh]h klZgm m \boe*ghfm IZ | _jfhh[jh[e_ghfm klZg-

P_gljZewgZklbgzZz \beb\de\ klhyd ie*"Z\Zeb ]Zjyg
N nhjfZzpe€ 2€ ijh\h~beb ijb |_fi_jZImjZo ihdZlddmnggm)\
dm\Zggy [ebdW©Wd K Dh\Zgbc ijmlhd fZ\ kimiegv h[ Zlly
af_gr_ggy "«Zf _Ijm ijb[ebagh \M\eqe |Z a[eevr_gdHab" h)



> nhjfh\Zgbc ijmlhd e_]dh ier*Z\Z\ky h[jh[pe |Z g_
e"NZ\Zeb f_o0Zgeqgec HppHpr\ehZeb [eevr dhjhlde ijml
ijh\_ "~ ggy | _jfeqgh€ h[jh[db ¢« “hkee”" gv f_0Zgeqgbo \
klZzgZo

LZ[ebpyxOefeqgbc kdezZ”™ dki_jbf glZevgbo kieZ\e\

Kie: Oefeqgbc kdez” fZk = hkgh
) | 1 0« & & 0. &

3 3

L jfeqghx h[jh[dhx [meh h[jZgh gZ]JjehZIlggy a i*qqQXx
| fi_jZImjb = K \bljbfdhx ijhly]hf o\bebg ¢ ]ZjIm
\h"m lekey pvh]h kee*m\Zeh klZjeggy ijK IjHIy]Efmje
]h*bg >ey " _nhjfh\Zgbo ajZade\ "h~2Zldh\h azZklhkkh\m\.
ijhly]l]hf]h~bg "ey ofelZpe€ _dklj fZevgbohj gb¥2\gllZiepygh
sh[ "hkee+”blb afegm fedjhkljmdImjb « ~ ]jZ"Zpex \eZklb\

LZdbf gbghf “"hke” " m\Zebkv ajZadb kieZ\e\ m gZkl
eblbc « | _jfhh[jh[e_gbc azZz j_ "bfhf L A nhjfh\Zgbc
| _jfhh[jh[e_gbc aZ j_"bfhf L gbcnkjfBe&gibdfylv ajZad:
a jeagbo klZge\ dh " gh]h kieZ\m

ljh\_~ ggy ”“hkee”" gv klpdAdlmpph oZjZzdl jbklbd
f oZgeggbo \eZklb\hkl ¢ _dki_jbf _glZevgbo ajZad-\

AjZadb \b]hlh\eyeb azZ ~hihfh]hx f_oE«qgkjhgb€riejh[d
\bagZq _ggy oefeqgh]h kdeZ”"m "hkee”” ggy fedjhkljr
osfeqggh]h kdezZ”~m |_~ \b]hlh\leyeb aZzZ klZg”~Zjlgbfb
I_j_"[ZqZeb reenm\Zggy a ihklmih\bf agb _ggyf a_jgt



IZi_jm theejm\Zggy gZ n_Ilje a hdkBehZaghhxfm ZkZhx
Fedjhreenb ie"*Z\Zeb ljZ\e _ggx \h*gbfb+H4haqbgZfb

>ey \bagZqg _ggy oefeqgh]hkieKtdeZbhhjbklh\m\Ze
_g_jlh~*bki_jkecgbc j_gl] _ghnemhjbkp_glgbazZ_ “%hifh fdlldixc
IjbezZz™en([SHIPPWa "eZiZahghf \bfegxiZpgplyo e f _gle\x\eM f
"h mjZgm

| j\bggm hpegdm fedjhkljmdIimjb ¢ ydeklv reene\ ij
hilbqgh€ f_|Zeh]jf2dpl€kdlad-1F I1Z(XURPH[FRSH ,8/0L
> |Zevge ~“hkee”" ggy fedjhkljmdIimjb 1Z \bagZq_ggy
kdelm™ kljmdIimjgbo kdeZ”h\bo \bdhgm\Zebkv azZ 2hih
fedjhkdhie€ gZ kdZgmxghfm _e dljig Yy oIk ly & dih jd
Al _dlihjHf ~_ 1 _dIhj%fUXNHU

>ey \bfejx\Zggy I\ _jrhkle ajzZade\ \Hdhhbkthhm\Bgbe
I\_jAhfejRL F Jlhq_ gZ\ZglZ ggy kdel¥z&hH [j eg” _glhj
klze \Z dmevdZ "hjff\g@WZZK \bljbfdb ~h agylly g¥\Zg
kdeZ~"Zk_dmg”

>ey hpegdb mea@dhggbo \eZklb\hkl_c klZlbggbf \bijh
jhaly] ajZadb klZg”~Zjlgh€ pbeeg”™jhlgggh€e nhjfbjhafe]
\bijh[h\m\Zeb gzZ Z\lhfZlbah\Zgec jhajb\gec AXhAggrg 6C7
\b]Jey”™ jhajb\gh€ fZrbgb 1Z ~ ydbo \bijh[m\Zgbo ajZ
jbkmgdm



Jbkmghd:\IhfZlbah\ZgZ jhajb\gZ fZrbgiZb&9@q_gZ
"ewbagzZq fgo¥geqgbo \eZklb\hkl ¢ « “hkee~” gv ijhp_
f 1Zee\ « kieaZde\Z 1Z \bijh[m\Zges ajZadb _dki_jbf_glZe

kijz\Z

<bkgh\db "h jha”eem

< jha”eee ihdZaZgh rbolm [1Z h[eZ”*gZggy "e
_dki_jbf_glZevgbo kiez\s\ f Ih"bdm €0 h”™_j Zggy e
| _jfeqgh€ h[jh[db ajZade\ yd \ eblhfm klZge [1Zd <« iel}
jhalJeygmlh f _Ih~*b ~“hkee”" ggy ajZade\KkidKheybin gtZghi
klZg\boe"gbo 1Z ickey |_jfeqgh€ h[jh[db
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Jhanee \dexqZ} hr j°Zg- NZQge f oZgeqgbo
_dki_jbf _glZevgbo IKiedhphldbc ZgZeea €0 aZe_ "ghkle
kdeZ”m ¢ Ibim h[jh[db

F_o0Zgeqge \eZklb\hkle dki_jbf_glZevgbo kieZ\e

<bagZq ggy f _oZgeqgbo o0ZjZdl _jbklbd 1ijh\h~beb
gZc[eevr _n_dlb\gh]lh klZgm Z[h \b”m h[jh[db _dki_jbf
\bagZq_ggy \ieb\m \eriZem gZ oZgiqdgBp-xX\eZklb\hkl_
|Z[ebpe ijb\_~ gh a\_" ge ~Zge o0ZjZdl _jbklbd I\ _j~rhk
ieZklbgghkle dki_jbf_glZevgbo ajZad-\

LZ[ebpytF_o0Zgeqge \eZklb\hkle "hkee”"m\Zgbo ajZa

AjZe G- 1, Flz |/ %

-eblt

-eblbc

- A _nhjfh\z

N nhjfh\Zgb¢

i nhjfh\Zgbc

-eblt

-eblbc

- A _nhjfh\z

N nhjfh\Zgbc

i nhjfh\Zgbc

A h~_j Zgbo ~Zgbo \b”gh sh [Zah\bc kiezZ\ fZ}
I\ _j~hkle Iljhob gb " gm fepgeklv 1Z \bsm ieZklbqggeklv
fZ]ge}f |Z fer~rx "halhey} i \bsblb I\ _jreklv « agbablb



[evr \b]e*"gbf ~ey "Zjhfepgbo kmeZ\gX lihl\dpacgh \bsbc
thiamqghkle

;Zah\bc kieZ\ [_a fenre |Z fZ]gex fZc _ g_ qmleb'
h[jh[db ¢« ~h ~ nhjfZpe€ ohqZ ojhf |1Z fZj]J]Zg_pv fh™ m
I\ _j*bc jhagbg KlZ[eevgeklv f_o0Zgeqgbo \eZklb\hkl_c
ihablb\ghxZjzdl _jbklbdhx “Zjhfepgbo kiez\e\ ijhl_ \hg
ithi\bgge [mIb fZehieZklbqgbfb Af_gr_ggy ieZklbgghkle \
ijb "h~rZ\Zgge fZ]gex |Z fere

<Z eb\bf } I _ sh ieskey ~ nhjfZp+€ |Z \e*iZem h[b
\bkhde agZq_ggy fepyhkdm} PgZ \Z]hfbc \deZ” nZdlhj
_\l_dlbdb m nhjfm\Zggy hkgh\gh]h f_oEgeaffnoad-pf§ iggy
\ gZkbg_gge* kieZ\m gZghjhafejgbfb gqZklbgdZfb kdezZ"|
AN nhjfZpe€ \hehdgbklz _\l _dlbdz Z[h f_oZgeqgh i
AN nhm}lvky ¢ iekey Iljb\Zeh]h | _jfeqggh]lh gZ\ZglZ _ggy
\bizrdm kem]m\z\ \e"iZe qZkldh\h Z[h ih\geklx jhaiz”™
gZklbgdb <hgb \ k\hx gq_jlm kem]mxlv klZ[eevgbfb [
jmom “bkehdZpec Kkljbfmxlvex dibkidbtagpbghf azZ[_ai_
i*"\bs_ggy fepghkle 1Z “Zjhfepghkle kieZ\e\

>ey \bagZqgZghfepghkle kiezZ\ sh feklb\ fZ]gec 1Z feo
\bijh[m\Zggx gZ jihlalyil**\bs gec | _fi_jZbdjrjbklih\m\Ze
A nhjfh\Zgbc \e"iZe gleh]dhjZdahdp§hkle ijb | _fi_jZImKe
kdezZ"ZeZ FIZ \e~rghkg_ \b~h\" _ggy |Z a\m _ggy fZ

\eArith\ergh H~™ _j Zgbc je\ _gv fepghkle fh ' gZ gZa\Zl
"ey "Zgh]lh deZkm Zexfege}\bo kiezZ\e\ ijhl_\bkhdZ ieZl

>hke*”" _ggy KIjm alhajlg\th ] h klZgm ajz.
_dki_jbf_glZevgbo kieZ\e\

GZ jbkmgdZo gb ' q_ gZ\_"~ _gh fedjhkljmdIimjb ajZ
kiez\e\ |1Z ahgb ”"“ey \bagZq_ggy o°efeqgh]h kdeZ"m Kk



Gb qgz\_~ _gh fedjhkljmdImapZatkZePAHO )H 1L 00Q
&U &Rjbk

- e 7T
o amwt
SEM HV: 20.0 kV WD: 15.15 mm VEGA3 TESCAN
View field: 50.0 pm Det: BSE 10 pm
SEM MAG: 5.56 kx HiVac G.V. Kurdyumov IMP

SEM HV: 20.0 kV WD: 15.15 mm

View field: 1000 pm Det: BSE 200 pm
SEM MAG: 278 x HiVac G.V. Kurdyumov IMP

- -
N

é

e = .8 ¥ ..-‘ Y |
SEM HV: 20.0 kV WD: 15.65 mm | VEGA3 TESCAN

View field: §0.0 ym Det: BSE 10 pm
SEM MAG: 5.56 kx HiVac G.V. Kurdyumov IMP

SEM HV: 20.0 KV WD: 15.60 mm VEGA3 TESCAN

View field: 1000 ym Det: BSE 200 pm
SEM MAG: 278 x HiVac G.V. Kurdyumov IMP

[

Zreblbc ajZathablpc ajZahd ickey |_jfhh[jh[db L
JbkmghdFedjhkljmdImjb a ihagZq_ggyf ahg \bagZq_
osfeqggh]h kdeZ”m I\_j~h]h jhagbgm Iz \l_dlbqgg

$O0 )H 1L 0Q &U &R

Gb q_ gZ\_~ _gh fedjhkljmdimjb ~_nhkfle\2A§D]h)HjZa
1L 0Q &U &Rjbk



SEM HV: 20.0 kV 'WD: 15.16 mm VEGA3 TESCAN SEM HV: 20.0 kV WD: 8.00 mm | VEGA3 TESCAN
View fleld: 1000 ym Det: BSE View field: 50.0 pm Det: BSE
SEM MAG: 278 x HiVac G.V. Kurdyumov IMP SEM MAG: 5.56 kx HiVac G.V. Kurdyumov IMP

SEMHV:200kvV  WD: 15.00 mm : VEGA3 TESCANJ  SEM HV:200kv | 00 mm ‘ VEGA3 TESCAN
View field: 1000 pm Det: BSE View field: 50.0 pm Det: BSE
SEM MAG: 278 x Hivac G.V. Kurdyumov IMP SEM MAG: 5.56 kx HivVac G.V. Kurdyumov IMP

Z+" _nhjfh\Zgbc ajZahdhjfh\Zgbc ajZahd ickey |_jfhh]]

JbkmghdFedjhkljmdImjb a ihagZq_ggyf ahg \bagZq_

osfeqggh]h kdeZ”m I\_j~h]h jhagbgm Iz \l_dlbqgg
$O0 )H 1L 0Q &U &R

Gb ' g_ gz\_~ gh fedjhkljmdIimjm \e*rkZeZ\ghQh )HdjZac
1L 0Q &U &Rjbk
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' g S Lo
SEM HV: 20.0 kV WD: 15.02 mm | ]| VEGA3 TESCAN SEM HV: 20.0 kV WD: 7.99 mm | VEGA3 TESCAN
View field: 1000 pm Det: BSE 200 pm View field: 50.0 ym Det: BSE
SEM MAG: 278 x IVEDS G.V. Kurdyumov IMP SEM MAG: 5.58 kx HiVac G.V. Kurdyumov IMP

JbkmghdfedjhkljmdImjz \+"iZe ZkhéZ \ajZad
$O0 )H 1L 0Q &U &R

Gb ' g_ gzZ\_" _gh oefeqggbc kdezZ” jeagbo kljmdimjght
$O0 )H 1L 0Q &U &RIZ]Je

LZ[ebpy tEhdZevgbc oefeqgbc kdeZ” kljmdIimjgbo k
$O0 )H 1L 0Q &U &R jeagbo klZgZo

AjZc Ah Oesfeqgbc kdezZ’ $ - hkgt

)1 0( 1 & &

Eblt hkgt ] ]
_\l_dl

Eblbc hkgt ] ]
_\l_dl

> nhjfh\Zz hkgt ] ]
_\l_dl

> nhjfh\Zghb hkgt ] ]

_\l_dl

> nhjfh\Zz hkgt ]
\eNiZe_gbc _\I _dlI




:gZe+a fedjhkljmdImj ihdZam} sh eblbc saghéahdnfzZ
A g”™jblgm  kljmdIimjm a yjdh \bjZ  _gbfb _\l _dlbggbfk
\_ebdhfm a[eevr_gge ihfelgh sh _\l _dlbdzZ fZ} \hehdghb
\hehdhg kdez”Z} hje}glh\gh gf GZc[eevr Kk\lelees ¢
fedjhkljmdImjb gZe_ “Zlv i_j\bggbf kgiimj8QZgH*ZL

lekey | _jfeggh€ h[jh[db fh gZ kihkl _je]ZIlb af_gr_g¢
fe' \l _dlbdhx IZ ~ _g”jblzfb I\_jAh]h jhagbgm gZ hkgh\s
k\erqblb ijh a[eevr_ggy \feklm \ gvhfm ojhfm |Z fZj]Zgp>
ehdZevgh]h o-eggddam I1Z][e p_ g_ i*M\ _j*"beb |
h[jh[db \e*agZqgZ}lvky gZkldh\_ihjmr_ggy \hehdgbklh€ |

KieZ\ i*key "~ _nhjfZpe<€ a[_j*]Z} hagzZdb ~ _g”jblg
A g”jblb ijhyleyxlv hagZdb afegb nhjfb jhafeje\gHKIld \
sh } gZkee*dhf » _nhjfZpe€ 2\l _dlbgge "eeygdb a[_je]ZXx
ljb pvhfm fh ' gZ \**agZgblb g_h~rghjer*gm gZijZ\e _g-klv
| "~ aZagZeb ™~ &hjfZp-

lekey | _jfeqgh€ h[jh[db IZdbc ajZahd ~_fhgkljm} afe
gZ XIb_jkgm a_jgbklm sh } k\e*g_ggyf jmcgm\Zggy \he
LzZzdZ kzfz dzZjlbgzZ kihkl_je]Z}Ivky « “ey »~ nhjfh\Zgh]h \

gZecamxgb ehdZevgbc oefeqgbc kdeZ” hkgh\gbo ki
$O0 )H 1L 0Q &U &R fhgZzaXklbZz sh 1Zdbc kieZ
g_gmleb\bf ~h |I_jfeqgh€ h[jh[db GZ p_ \dZam} g_afegg
ojhfm yd jhagbggbo \ Zexfege€ fZIl _jeZee\ m I\ _j2hfm
h[jh[dZ \' k\hx qg_j]m ihdZam} fh eb\eklv f_0Zgeq
gl _jf _IZee*gla yde nhjfmxlv _\l _dlbdm 2~h fZljbggh]l
\dZam} gZy\geklv \ kdeZ”« I\ _j2h]h jhagbgm i_j \Z gh a.

'gZeh]egges "hke*”" _ggy ijh\h*bebky ~ey "h”~"Zldh\h
1z ferrx kiez8® )H 1L 0Q &U &RO0J &X Gb'q_
gZ\_~_gh fedjhkljeldbwjjd ad kiez¥® )H 1L 0Q & U

&R0J &Xjbk
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Z+teblbc ajZzathablbc ajZahd ickey | _jfhh[jh[db L
JbkmghdtFedjhkljmdImjb a ithagZq_ggyf ahg \bagZq_
osfeqggh]h kdeZ”m I\_j~h]h jhagbgm |1z \l_dlbqgg

$O0 )H 1L 0Q &U &RO0J &X

Gb q_ gZ\_~ _gh fedjhRIjmhdFmjIgiZade\ ki$@\mH
1L 0Q &U &ROJ &Xjbk



[
Z+x™ nhjfh\Zgbc ajZahthjfh\Zgbc ajZahd i*key | _jfhh],
JbkmghdtFedjhkljmdImjb a ithagZq_ggyf ahg \bagZq_
osfeqggh]h kdeZ”m I\_j~h]h jhagbgm |1z \l_dlbqgg
$O0 )H 1L 0Q &U &RO0J &X

Gb'q_ gZ\_~_gh fedjhRbmdémpmjEadkieZ\$0O )H
1L 0Q &U &ROJ &Xjbk



JbkmghdtFedjhkljmdImjZ \e*iZe _gh]h ajZadm k
$O0 )H 1L 0Q &U &RO0J &X

Oefeqgbc kdeZ” ihagZqg_gbo kljmdImjgbo ahg ij_"klZ

LZ[ebpy tEhdZevgbc oefeqgbc kdeZ”™ kljmdIimjgbo Kkt
$O0 )H 1L 0Q &U &RO0OJ &NX jeagbo klZgZo

AjZc Ah Oefeqgbc kdeZ’ $ 2 hkgt
)| 0« 1 & & & 0.

Eblt hkgt ] ]
A\ dl

Eblbc hkgt ] ]
A\ dl

> nhjfh\Zz hkgt ]

A\ dl
> nhjfh\Zgb| hkgt
A\ dl
> nhjfh\Zz hkgt
\eNiZe _gbc \I_dlI




Eblbc ajZahd kieZ\m ydbc feklblv fZ]gec 1Z ferv fZ
k\h}XljmdImjhx [Z [m~h\hx _\l _dlbdb \e” ihi_j ~gvh jha
lekey | _jfeqgh€ h[jh[db eblbc ajZzahd 1Zdh® o0Zjzdl
dhgljZzklgbf ah[jZ  _ggyf kljmdImjb Ze_ gZclhgde\grbZ \-
je\_gv a[_j_ _ggy \hehdgbklh€ [m~h\b _\l_dlbdb

| ekey "~ nhjfZpe€ kieZ\ o0ZjzZdl_jbam}lvky [eevrk
kljmdImjb > g”*jblgz [m~n\b|jEIZ}ghx ¢« aZ]Zehf fedjhklj
ajZadm gZ[m\Z} hagZd kijmdImjb ~_nhjfh\Zgh]h f_IZem
?\l _dlbdZ i_j \Z gh \ljZzqZ} \hehdgdekm [mYyhiXime&de Z |
| jfeggh€ h[jh[db ih\geklx klZ} ~je[gh”bki_jkghx a_
KljmdImjZ ajZadm iskey \e*iZem g_ \e*jeagy}lvky \e” ihi

gZeecamxgb oefeqgbc kdeZ” jeagbo ajZade\ kieZ\m
fh gz ihfelblb sh I\ _jrdcgphadgdgh\le Zexfegex feklblv \
kdeZ”"e ijb[ebagh \*\eqe f grm deevdeklv ojhfm LZdh"
hijh[dZ g_ \ieb\Z} gZ \fekl m fZljbpe fZj]Zgpx GZc[eevr
fh gz \\Z2"ZIb |_ sh ferv ydZ jhaqgbgy}lvky \ I\ _jrhfi
gZ”"oh”" _ggx \ gvh]l]h g \ ebdh€ deevdhkle ged_ex P_
f ydec Zexfege}\ec fZljbpee skl Zjffed¥Z@ dgklibyd AL sh
[ amfh\gh fZIbf_ihablb\gbc \ieb\ gZ "Zjhfepgeklv kieZ\r

<bkgh\db “h jha”eem

GZ ijbdez”e k$a¥x\)d 1L 0Q &U &RihdZazZgh sh
ihNe[gehfihabpgZ€hkgh\e k@ HIBLO QihdjZsmxlv k\h€ f_o0Zc
o0ZjZdl _jbklbdb [Z a[_je]Zxlv €0 i*key ~h\]lhljb\Zeh]h \|
\ieb\m iekey "h”Zldh\h]h e_]Im\Zggy2b ™A\ 44 glyZ ' }dd e z
kiezZ\e\ af[eevrm} I\ _jreklv IZ agb m} ieZklbggeklv jha]e:
ihablb\gh \e~rh[jZ Z}Ivky gZ €0 _dkiemZlZpechbadloz\Ed
e _|h\Zges kieZ\b fZxlv [sevr klZ[sevgm ~h | _fi_jZImjgh]l
[cevr e _JmZIZ a[Z]Zq_gm klZ[eevgbfb gl _jf _|Ze"Zfbh Z¢



?DHGHF1QG: Q:KLBG:

GZmdhl\lhogeqgZ ZdIimZevgeklv

GZmdh\lmgeqgZ ZdImZevgeklv "hke*®" ggy kieZ\m g.
JHOQ1lLihey]Z} \ ch]lh ihdjZs _gbo f_oZgeqgbo \eZklb\h
0ZjZdl _jbam}lvky \bkhdhx fepgeklx ieZklbggeklx 1Z dhijt
jh[blv ch]h «~ Zevgbf fZl _jeZehf ~ey \b]Jhlh\e _ggy *_|Z«
dhgkljmdpec "_1Ze_c \ Z_jhdrlfidgdec fihljiklbkdec o0efeqq
~g_jl_Ibggec ijhfbkeh\hkle Ihsh

P_c kiezZ\ fh™_ agZqgh agbablb \Zjleklv dhgkljmdp-ec
IblZgh\e dhgkljmdp+s€ AZ\"ydb k\h€f \eZklb\hklyf aZag
JHOQ1L _dhghfeggh \b]Je*ghx Zevl_jgZlb\hx [jZ*"bpecgbf
\bdhjbklZggy ~ha\hey} af_grblb \Z]m dhgkljmdpec ie/\
Ah\]h\eqgeklv sh \ degp_\hfm ierkmfdm agb m} _dkie
ie"\bsm} n_dlb\geklv \bdhjbklZggy j_kmjke\

P "hkee~" _ggy fh _ fZlb agZqgbc ijZdlbggbc \ie
kmgZkgbo | _ogheh]ec \bjh[gbpl\Z kijbyxgb 1ihdjZs g
fZl_jeZem 1Z ~ IZe ¢ Z 1Zdh aZ[_ai_gmxqgb i**"%jmgly
"hkee " _gv m JZemae f_|IZehagZ\kléx|zZzDpsPhREP"] @gy fF
agZclb aZklhkm\zZggy \ jhajh[pe gh\bo f_Ih”e\ h[jh[db
sh "h~rZldh\h i**\bsblv €0 _dkiemZIlZpecges 0ZjZdl_jbklb
aZklhkm\Zggy

HI° \b\gq_ggy ¢ \ijh\Z"" ggyH&EIA\my $OevdbbKijbyl
ijh]lj_km \ fZl_jeZehagZ\kl\e Ze ¢ fZIbf_ \Z eb\e _dFf
I_j_\Z]b "ey jeagbo ]Zema_c ijhfbkeh\hkle

JhajZomghd kh[*\Zjlhkle jh[hlb

>ey \klZgh\e _ggy ieZgh\h€ kh[e\Zjlhkle jh[hlb jhajZ
sh aZljZq_ge* gZ \bdhgZggy ~“biehfgh€ jh[hlb



AZ ~hihfh]lhx ieZgm\Zggy dhrihjbkm fh eb\h hilbfea
\bdhgZggy jh[hlb 1Z ~hky]lb \bkhdh]h j_amevIZIm

JhajZomiiredZIbjZp-

HiezlZz ijZpe dh gh]h jh[elgbdZ jhajZoh\m}lvky
[jm~Ahfekldhkle JhajZomgdb ijh\h*yltgky \>eg@bghZjie
\bagZqzZxlvky yd \er*ghr_ggy fekyggh]h hdeZ"m ~h m
ijh\_~ ggy “hkee~rgbo jh[el a ifylblo ggbhfkhdBB¥gy

Nhg” aZjh[elgh€ ieZlb jhajZoh\m}lvky fgh _ggyf
aZjh[slgh€ iezZlb aZ dh ghx dzZl_]hje}x \bdhgZ\pe\ gZ
ljm~Arhfekldeklv jh[el JhajZoh\Zge ~Zge Ijm~hfekldhkle
ieZlb gzZ\_"~ g+ wmolZ[el¥p

LZ[ebpyzLjm~Ahfekldeklv \bdhgZggy ~biehfgh€ jh[hlb

Lim~hfekldeklv aZ \bdhg "¢
?1Zib >hp_ 1g _(*hke-"

Mlhgg_g
dhgdj_IbaZpey @aZ\"Zgv
ith | _fe "hkee” | ggy

g Z¢
gZmdh\hl _ogeggbo
_fe

im[eedZpec ih
"hkee”  _ggy

H[]jmglm\Zgc
|Z gZijyfe\
"hkee" " ggy




ljh~h\" _ggy 1Z][e

Jhajh[dZ f_
ijh\_"_ggy
"hkee" " ggy

ljh\ _~
"hkee" " ggy

H[]h\hj_
j_amevlZle\

"hkee" " ggy

Mkvl

LZ[ebpytNhg” aZjh[elgh€ ieZlb "ey \bdhgZ\pe\ *biel

- > g KmfZj
Lim~hfekldlekRekyqgbic _ _
lhkz"Z aZjh[elgZ aZjh[elglZ

exnnge hdez”™ 1]jg. | _
iezlz ljgiezlz 1ijg

s

/I"bgbc khpeZevgbc \g_khd

/I"bgbc khpeZevgbc \g _khd \bagzZqgZxlvky m \e~kh
nhg"m aZjh[elgh€ ieZlb \bdhgZ\pe\ ~"hkeergh€ jh[hlb
jhafeje aZlZevgh]lh nhg”mealbjh[klHhEf qgbghf }AI
khpeZevgbc \g_khd kdezZ” _

/K< NAl . lig



<bljZlb gZ fZIl _jeZeb
>ey \bdhgZggy ~biehfgh€ jh[hlb g_h[oe"ge i _\ge fZI
iereb gZ aZdmie\etZ "4 gbo+\ \bjZoh\mxlvky a pegb h”bgh
deevdhkle \bdhjbklZgh]h fZl _jeZem <bljzZlb gz fZI _jeZ

LZ[ebpyz<bljZlb gZ fZl j+Zeb

GZcf m\Zggy H”"bgb
fg 99y _ J pyD-evd-ka-gZ liKmfZ [ijg
fZl_jeZee\ | \bfejx\Zgoy
cexfegec d]
AZee+ah d]
Ged_ev d]
FZ]gec d]
Dh[ZeV] d]
FZj]Zg _pvV d]
Ojhf d]
Fery d]
JZahf




LiZgkihjlgB]hls\_evge \bljZIb kdeZ”"ZrBgh\h€\aZjlhk
\bdhjbklZgbo fZI jeZee\ Ih~e az]Zevge \bljZlb gZ fZI_js.

<t i lig
<bljZlb gZ ki_peZevg_ h[eZ”gZggy |IZ ijbez™"y
<bljZlb gZ "hkee”" ggy fedjhkdhie«€ f oZgeqg
\bfejx\Zggy a\bd¥Zgghgl-

AZ]Zevge \bljZIb gZ fedjhklgbisx

AZ]lZevge \bljZlb gZ f_o0Zgeqg-* \bijjjyim\Zggy
AZ]lZevge \bljZlb gZ I\ _j~reklv lig
JZahf lig

<bljZlb gZ ihkem]b klhjhggeo hj]ZgeaZp-c

e~ gZk \bdhdgboggtyfgh€ jh[hlb g_ i_j ~[ZqZ}lvky dl
ithkem]Zfb klhjhggeo hj]ZgeaZpec Ihfm aZ *"Zghx klZIl_x

<bljZlb gZ kem [h\e \e/rjy~r" ggy

e~ gqZk \bdhgZggy ~biehfgh€ jh[hlb kem [h\s
i ] ~A[zqZxlvky Ihfm aZ X2\PHpZkBZ\d kmig e

1gre ijyfe g _\jZoh\Zge \bljZIDb
< pec klIZIlle ih}*gmxlvky \ke \bljZIlb gZ ijh\_~ _ggy

sh g_ m\ecreb ~h ihi_j _"~geo klZl_c¢c 1jb ijh\_"~ _gge "Zgl
\bljZIlb kdezZ"Zxlv \eA kmfb \jZohAB gelof g ml jjal[ lgldn

lig






GZdez”ge \bljZlb

>h gZdezZ”gbo \bljzZl G< \e~rghkylv

Z aZjh[elgZ iezlz zZ fegamkijZ\b¥gKvdh]h Jhkih~Zjkv
h[kem]h\mxqgh]h i_jkhgZkmpeZgNVgdbdf\g kdhf

[ \bljZlb gZ ijb”"[Zggy _dki_jbf_glZevgh]h ki_peZev
ijbezne\

\ \bljZlb ih hohjhge ijZpe |Z gZ | _ogedm [_ai_db

] mljbfZggy \bjh[gbqgbo iehs ijbezZ”e\ mklZldm\Zgg

A \bljZlb gZ \h}geah\Zgm hohjhgm

_egre aZ]Zevgh]lhkih~Zjkvde |Z "hkee*gbpvde \bIljZIb

AZ ghjfzlb\zfb ~ey DI1 «f 1]hjy Kedhjkvdh]h \_e
\bljzl kdez"Z} \eN kmfb \keo ijyfbo \bljZIl ih |_fe

G i lig
DhrihjbkgZ \Zjleklv

<bs aZagZq g jhajZomgdb “ha\heyxlv kdeZklb dh
kh[e\Zjleklv \bdhgZggy "biehfgh€ jh[hlb leZgh\bc dhrlh

\ IZ[ebp-

LZ[ebpyxleZgh\Z dhrlhjbkgZ kh[e\Zjleklv *"biehfgh€ |
GZeklzl KmfZz KmfZz H[% jmglm
AZjh[elgZ
\bdhgz\pe\ |_1b
I"bgbc khpeZ
\g_khd
<Zjleklv hkg
fZl _jeZee\

AZ jhajZomgdhf

\eNM NAI

AZ jhajZomgdhf




ljh~h\" _ggy IZ[ebp-

GZa\Z klzl _g¢ KmfZ ]jgKmfz H[%]jmgIm\Zggy

<Zjleklv k

AZ jhajZomgdhf
h[ez*gZggy

<bljZlb gZ ih

_ _ G_ieZgm}lvky
klhjhggeo hjlJ]ZglraZp-c

<bljzZlb gZ ke _
G_ieZgm}lvky

\erjyn _ggy
1gre ijyfe \bljZ|ib et km
r [ ] | [ ]
J b : \jZoh\ZgbbZlI
_ \eN kmfb
GZdez”ge \bljizlI N _
ijyfbo \bljzZl
Kmfz \
JZahf o
thi_j_"~ge-o

JhajZomghd _dhghfeqgh€ _n_dlb\ghklse

JhajZomghd hqgedm\Zgh]h _dhghfeqgh]h _n_dIm
g_h[oe*gh "ey \badwvpaegghnkle ijh\_~ ggy ~Zgh€ jh[hlb
fh™_ [mlb jhajZoh\Zgbc ebr_ ih ~biehfgbf jh[hlZf yd
kijyfh\Zge gZ kl\hj_ggy gh\bo fZIl_jeZee\ ihdjZs_ggy
ijh"mdpe+€ Z 1Zdh  kl\hj_ggy gh\bo dhgkljmdpec

>ey \bagZq_ggy jdhghifhgqgh]h _n_dim kdhjbklZ}fhl
kbkl _fhx hpegx\Zggy _dhghfeqggh€ _n_dlb\ghkle aZ gZkli

\Z eb\eklv jhajh[db D

fh eb\eklv \bdhjbklZggy j _amevlZle\ jhajh[db D

| hj Ibgg_ agZq_ggy |IZ je\_gv gh\bagb D

kdezZ"gehke  ggy D

Dh_nepe}dhD ijbcfZlb gZklmige agZq_ggy



Z e+gepeZlb\gzZ jh[hlZ ydZ g_ \oh”blv "h kdezZ”m dt
g_ } az\"Zggyf *"bj_dlb\gbjozaj]Zg-\

[ jh[hlZ \bdhgm}Ivky aZ m]h*hxoghggZnrkdehjh[skgbpl
[ZeDb

\ jh[hlZ y\ey} kh[hx gZklbgm \eMhflghets\ijh]jZfb

] jh[hlZ y\ey} kh[hx qZklbgm dhfie _dkgh€ fe \en}
~e_f _glzfb \ijh\zZ”~" _ggy jza@evlZ|-\

A jh[hlZ } qZklbghx fe'gZjh~rgh€ dhfie_ @fXgh\€ ijh]jZzf

Dh_nepeDdh” _ ijbcfZlb |Zde agZqg_ggy

Z j_amevlZlb jhajh[db fh 'gZ \bdhjbklZIb leevddb \
[Ze

[ j_ameviZlb jhajh[db fh mlv [mlb \bdhjbklZge
hjl]ZgeaZpejXeb

\ j_amevlZlb jhajh[db fh mlv [mlb \bdhjbklZz
hjlZgaZpegpfdZes-\

] j_amevlzlizZfb jhajh[db fh ' mlv dhjbkIim\ZIlbky \
]ZemtadZe-\

A j_amevlzlzZfb jhajh[db fh mlv dhjbkim\ZIbkly m
[Zee)\

Dh_nepe}dhD ijbcfZlb |Zde agZqg_ggy

Z jh[hlZ y\ey} kh[hx Ze¥ge@gynm&aZIhZdeZkbnedZp-=ex
egnhjfZpe€ ih”e[ge j_ameviIZIb jZger_ [meb \erhfext\ 7}
[ZeDb

[ i*~ gZk \bdhgZggy jh[hlb hljbfZgZ gh\Z egnhjfZz]
my\e _ggy ijh kmlgeklv "hke* " m\fHdm ijhp_ke\

\' \gZkees"hdZ\gpghhgh[hlb hljbfZgZ gh\Z egnhjfZpey
afegx} myle _ggy ijh ijbjh m ~"hkee'im\Zgho ijhp_ke\

] \gZke+*"hd \bdhgZggy "biehfgh€ jh[hlb kl\hj_ge ¢
lhsht [Ze-\

AN hljbfZzgZ <gnhjfZpey nhjfm} ijbgpbih\lydghge mmet
\erhfe jZger[Zes-\



Dh_nepe}dhD ijbcfZlb |Zde agZqg_ggy

Z jh[hlm \bdhgm} h~bg i**jha”~ee ]yb\ Zgih [‘he

[ jh[hIm \bdhgm} h”bg i**jha”ee \DAhZIb \}fb\ gv

+ [Zeb

\ jh[hIm \bdhgm¢*hrdgee \bljZIb \e™h lib\_gv

t [Ze-)

] jh[hlZ \bdhgm}Ivky ~ deevdhfZ ie* jha”eeZfbMh\blIj
]ib\_gtv [Ze-)\

A jh[hlz \bdhgm}lvky ~ deevdhfZ hj]JZgeaZpeyfb
]ib\_gtv [Ze-\

AZ|Zed [ZevgZ hpegdZ ; \bjZoh\m}lvky i _j fgh _gg:

; D D D D

< gZrhfm \biZ*dm [ZevgZ hpegdZ _n_dlb\ghkle aJe”g

LZ[ebpyt;ZevgZ hpegdZ n_dlb\ghkle "biehfgh€ jh[h

Mfh\c
lhdZaglbplegdh ) OZjzZdl_jbklbdb NRgdEdsklv
ihagZq_ggy .
_n_dlb\ghkle jh[hlb [Ze-\
ihdZagbhdZz
Jh[hlZ \bdhgm
<Z eb\ekly N
_ _ D m]Jh”~hx ijh gZmdh\h
jhajh[db L
| ogeqg_ kie\jh[elgbpl\h
Fh eb\e J amevlzjhajh[
\bdhjbklZggy D fh mlv dhjbkIm\Z|Ilbky \
j_amevlZle\ jhajh[db fZkrlZ[Zo h”ge}€|]Zemat




ljh~h\" _ggy IZ]e

lhdZagbd hp-gdlvtl)fh\g OZjzdl_jbklbdb nRgdEdesklv
_n_dlb\ghklol_hagzq_ggly jh[hlb [Zee\
ihdZagbhdZz
l«* qZk \bdhgZgg
L _hj_IbqgZ hljbfZgZ gh\Z egnhjfZpey
agZqbfeklv 1Z |je\_®v ydZ “hih\gx} my\e_ggy
gh\bagb jhajh[db ijh kmlgeklv
"hkee” m\Zgbo ijhp_ke\
Jh[hlZ \bdhgn
KdezZ"rgeklyp 5 ie"jhanee \bljZIb \en
"hkee " _ggy ~h
1ib\_gv

Mfh\gbc n_dl *"biehfgphh€ajBptilam}ivky aZ nhjfmehx

“Ta
./\J

1, 2 %91 <aj
AN +2mfh\gZ \Zjleklv h”*gh]h [Zem
?9xghjfZlb\gbc dh_nepe}gl _dhghfeqgh€ _n_dlb\ghkle

+

<>JtkmfZjges \bljZlb gZ \bdhgZggy ~biehfgh€ jh[hib s

M gZrhfm ijbdezZ”e mfh\gbc _n_dl \bdhgZggy ~biet
klZgh\blb

Pn| T i lig

?dhghfeqgZ _n_dlb\geklv ~biehfgh€ jh[hlb \bagZqZ
mfh\gh€ _dhghfeqgh€ _n_ddbddhkdhr2ggyf mfhlgh]h _n
\bdhgzZggy ~biehfgh€ jh[hlb ~h kmfZjgbo \bljzZl gz \b
jh[hlb 1Z jhajZoh\m}lvky aZ nhjfmehx



M gZrhfm \biZ{mm_?klZgh\blb

trvisirt
"1 L Ltv:
ziyv {v

Dh_neps}gl mfh\ghe€ _dhmghdboghhekls ~biehfgh€ j
klZgh\blv i j \bsm} hAbgbpx sh k\eAgblv ijh ~"hpee
1Z n_dlb\geklv

<bkgh\db ~h jha”eem

< jhalJeygmlhfm jha”eee [meh \bagZqg_gh ieZgh\m
kh[e\Zjleklv ~biehfgh€ jh[hlb ydZ]kgdeZeZ
ljh\_~ gbc _dhghfeqgbc ZgZeea "hpeevghkle "hke
ijh\_~ gh i gZk \bdhgZggy *"biehfgh€ jh[hlb \dZa
"hkee”" _ggy } “hpeevgbf a dhghfeqgh€ Ihqd



HOHJHG: IJ:P1

>ey aZ[_ai_q_ggy [_ai_qgbo mfh\ ijZpe ~ey \bdhgZ
"hkee” gv g_h[oe*gh \jZoh\m\ZIb hohjhgm ijZpe vy
1jZ\h\bo khpeZehgthfeggbloj]ZgeaZplecaggrqgbo kzZgelZ
]*]l*}geggbo  ecdmhZexdhbggbo aZoh”e\ |1Z aZkh[e\ Ki
al_j_ _ggy “blly a~hjh\Yy |1Z ijZp_a”*Zlghkle ex”bghb
Neyevghkle P_ \bagZq_gh m klZlle AZdhgm Mdj@Eghb 3|

ljZ\bevgZ hj]ZgeaZpey jh[hgbo mfh\ “halhey} g_ el
ljZzZ\fm\Zggy gb neabqgbo aZo\hjx\Zgv \bdhgZ\pe\ *hke-
€og} f _glZzevg_  a”hjh\fy sh i**\bsm} _n_dlb\geklv [|Z
jh[hlb F _|hx pvh]h jha“eem_hiZqgdkealdf r[de*eb\bo qgbg
ijhp_ke "hkee”” ggy \ieb\m 2~ nhjfZpecgh€ 1Z | _jfeq
kljmdImpghah\bc klZg « \eZklb\hkle "Zjhfepgbo eb\Zjgbo
kbkl_ fOHOQ1L

ljZ\h\e |Z hj]ZgeaZpecges hkgh\b hohjhgbfkj¥pe gZ |

AZdhg MdjZ€gb ©Iljh hohjhgm ijZp+e2 } hkgh\g
Ahdmf_glhf sh j_]mex} hj]ZgeaZpex hohjhgb ijZpe \ djZ

pvhl]h aZdhgm jh[hIh?*Z\_pv ah[h\ yaZgbc aZ[_ai_qb
dh ghfm kljmdimjghfm ie*jha%hes\emiffh\eBZxlv ghjfZIb\
ijZ\h\bf zZdlzf lZ ~hljbfZggy ijzZ\ ijZpe\gbde\ m \o
aZdhgh”~zZ\klI\Z MdjZ€gb sh”h h@hjlbgbf ijZ]de *jZpe\gbdb
ah[h\ yazZzge \bdhgm\ZIb \bfh]b \klzZgij¥ahybflgh4dddfbg hy
aZagZq_lgHhly k

Jh[hq_ fekpp ijhklej \ ydhfm \er[m\Z}Ivky Ijm~h\
ijZpe\gbdayfZdkbfZevgh& Ib\ghtkimlbjZpe\gbtAA[_j_~_ggy
€@ hjh\gAbjh[gbplVZdjbfmxlwklyjfhj]Zgea@p@Z h[hghfm
fekpe a]GQidl > @

GZ i*"ijb}fkI\Zo ~_ deevdsklv ijZpe\gbds\ kiZgh\blv



hke[ jh[hlIh?Z\_pv \e~ih\ergh ~h KklZIle fZ} kl\hjblb k
\erih\ergh ~h Ibih\h]h iheh” _ggy aZzZI\_j» _gh]h p_gl
\bdhgZ\gh€ \ebtbgwa gZ]ley”m aZ hohjhghx ijZpe M e
dZn_"jb neabggh]h fZl_jeZehagZ\kl\Z | Z | _jfeqgh
ijh\h"blbf_Ivky “hkee”” ggy \e*ih\er"Zevgbf aZ hohjhg
<hjhgZ F F

:gZeea iZjZTf _|lje\ ijbfes _ggy
>hkee”" _ggy ijh\h~blbfekfkyZIimj«€ dZn_"~jb nea

fZl_jeZehagzZ\kl\Z 1Z | _jfeqgh€ h[jh[db Ko_fZlbgg_ ah
Ij_~klZ\e_gh gZ jbkmgdm

tih[hq_ fekp_ ajiDlhgbc kldeZnb xjh[hgbc klee a ieqdZ
tjZdh\bgZ a djZgkf dljbggghihjm a \_glbeyp-}x



JbkmghdtKo_fZlbgg_ ah[jZ _ggy eZ[hjZlhje€

Jhafejb eZ[hjZtbjbg Z f "~h\"bgZz f \bkhlZz f
lehsZ eZ[hjZBh|PEE vy f
HI[T}f eZ[hjZbhjO§EYF vy vy f

Deevdeklv ijZpxxgbo m =Z[h} Al €
Lzdbf gbghf gZ h”gh]h ijZpe\gbdZ eZ[hjdémj2€ lidbi
f h[f}fm sh \e~rih\e~rZ} \bfh]Zf kZgelZjgbo ghjf < i
> @ A]e~gh a pbfb ghjfZfb 7~ey ijbfes _gvg& 1?1l
hrgm hkh[m fzZ} klZgh\blb shgZcZ kf}f ijdfes _ggy gZ
hkh[xg_ f _gr_ f

:gZe+a fedjhdesfZIm \ jh[hgec ahge ijbfes ggy

>ey \bagZqg_ggy fedjhdesfZIm \gmljergvh]h k_j_~t
g_h[oe*gh ijhZgZesam\ZIb nZdlhjb sh \ieb\Zxlv gZ ch]
jhdm | _fi_jZImjz \e~rghkgZ \heh]eklv r\b~deklv jmom
hlhgmxgbo ex”bgm i1h\_johgv [ZI «igglh\gWh\geklnjZqg_j\hg
hijhfeg ggy AZ \Z deklx jh[hlZ \ eZ[hjZlhje€ \e~rghkb
e _]de neabqgge jh[hlb sh \bdhgmxlvky kb”ygb klhyqgb Z
g_ ihlj_[mxlv \Z'dbo kbkl_fZlbggbo neabggbo gZ\Zgl-:
_9_1E DdZe Jh"

EZ[hjZlhjey hkgZs _gZ \h~yghbf hiZe ggyf | Z
aZ]lZevghh[fegghx \_glbeype}x J _amevlZlb "hkeen

fedjhdesfZIm eZ[hjZlhje€ gZ\_~ g+ \ 1Z[ebps lhje\
nZdlhje\ nhjfm\Zggy fedjhde<fZbhbaaghgfhdgyfb fh gz -
\bkgh\dm sh fedjhde«fZl m eZ[hjZlhje£ \eAih\enZ}

ghjf >KG > @






LZ[ebpyz< _ebgbgb iZjZf_ ljs\ fedjhde«fZIm \ eZ[hjZIhje£

Dzl _1h| 1Zjzf_| | _jeh Ghjfh\z >7Z¢ <bkgh
jh[el | fedjhdesfZjhdm agzZq_ggy| \bfs
Im Hilbf | >himl | |
evg_| f
K_j_yh| L _fi_jz L _ie >himkl|
\Z dhk]e jZ Ohehn >himkl|
112 <e~ghl L ie HilbfZz
\heh]ek|lv gh
ih\eljy | Oheh? HilbfZz
gh
R\b~del L_ie HilbfZz
jmom g_
ih\eljy | Oheh?” >himkl|
f k
:gZee+a hk\ele _ghkle ijbfes_ggy
G_"~hklzlg} Z[h gZ~fejg_ hk\ele_ggy \ jh[hghfm
ijba\_klb ~h ih]Jejr_ggy ahjm ijZpe\gbde\ sh
ijhn_kecge aZo\hjx\Zggy Lib\Zze_ i _j [m\Zggy \
hk\ele _ggy fh _ ijba\_klb ~h dhjhldhahjlgklje\ghjejgtk]
hk\ele _ggy Kkijbgbgylbf_ qZklm i_j Z~"ZilZpex '
ijba\h”~blv ~h r\bArdh€ €0 \Ihfb Lhfm ZgZeea hk\ele g

\Zeb\ agZq _ggy

lkgm}
dhf[-ghy _
aZ dezZkZzZfb
fZem Ihqgeklv
M eZ[hjZlhje€

rimq

lib \bAb hk\ele_ggy

g_

lhgghkle gZ gZc\bsm
Jh[hlZ pvh]h “hkee*" _ggy gZe_ "blv “h de
\bdhjbklh\smplvklgkkehe ggy

|Z kmfes g _

ijbjh™g_

/\m‘_

yd_ ih”eey}lvk
1Zjzf _|jb ahjh\h€ jh[hl
\bkhdm

ien qZk k\eleh\h]h ~gy dhjbkIm\ZIbky yd ijbjhrgbf

ihl _gpecgt

hg c

\bkhdn

sh



m jZae ch]l]h g_klZqe |Ijbjh”rg_ hk\ele _ggy \ eZ[hjZIlhjef
[*gge k\eleh\e ijhjeab m ah\gergeo KlegZphld i[Ndmggk"
ijbjh~rgh]lh hk\ele _ggy aZalbgZc ~hklZlgvh 7~ey jh[hlb
Kie\jh[elgbde\ H”"gZd m ihofmjm ih]h"m fh eb\bc ch]h
"hljbfZggy \klZgh\le_gbo \bfh] Ijbfes _ggy hl[eZ”"gZg
rimggh]h hk\ele ggy yde jhafesn d-jjodgbfajgr

:gZeea *gnjZq_j\hgh]h \bijhfeg _ggy

ljb jh[hle a _e_dljbgghx ieqgx hihjm i*® gZk \bieZ\¢

kgm} jbabd | _ieh\h]h \ieb\m gZ hj]JZgeaf ex”bgb L_
\bdhjbklh\mxIvky gZ i*?ijb}fklI\Zo m gZrhémdN\bigdgd m e«
hihjm } A~ _j_eZfb egnjZq_j\hgh]h \bijhfegx\Zggy

\bijhfegx\Zggy \ieb\Z} gZ nmgdpehgZevgbc klZg ex"t
g_j\h\m kbkl_fm kkim4pbgdgm kbkl fm IZ fh™_ \bdebdZlb jez
afegb m klZge hq_c >SkhbmgKIbhZhfgm egnjZqg_j\hgh]h \bijhf
\klZgh\e_gZ a mjZom\Zggyf h[eZkls \bijhfegx\Zggy A]
ghjfzfb fedjhdesfZIm \bjh[gbgbo ijbfes _gv” gl _gkb\g
egnjZqg_j\hgbf \bijhfegx\Zggyf \enr \eAdjblbo " j e
I _j_\bs@lb <lifb hijhfegx\Zgges [eevr gh\_joge leeZ I.
h[h\ yadh\hfm \bdhjbklZgge aZkh[e\ eg”b\e"mZevgh]h
aZkh[b aZobklm h[ebqgqy |IZ hg_c

AZobkl \enr egnjZqg_j\hgh]h \bijhfegx\Zggy a”eckg
> jZ\gbfb kZgelZjgbfb ghjfzfb >KG azZ ~"hihfh]hx
_djZgm\Zggy ~ _j_e \bijhfegx\Zggy aZ “hihfh]hx | _iehea
> @ ?e_dljbggZ ieq hihjm aah\ge h[eZ"gtzfg ZY @_ lazZek h
eg”"b\e"mZevgh]h aZobklm \bdhjbklh\mxlvky kmdhgge |
ki_peZevgbf aZobkgbf kdehf



:gZeea \ieb\m rmfm |Z \e[jZp-£

=heh\gbf ~° _j ehf rmfm } \bly gZ \ _glbeypey yfdjdl
jhalZrh\ZgzZ gZ” i*qQgx

OzZjzdl_j mafhgZevgbc Ljb\Ze<klv jh[hlb \_glbeyp-«*
ljb\Zehkle jh[hlb i_qe g]lhfoevr _

Lib\Zee<klv jh[hlb kie\jh[elgbde\ aZ reenm\Zevghx mklZ
egrhfm ijbfes kg2 gh\blv o\

NZdlbggbc rmf kdez”"Z} > Ghjfm\Zggy Ihg.
areckgx}lvky \erih\ergh "h >KL®A]**gh pbo ghjf azZ]Ze
j*\_gv rmfm \ ijbfes _gge eZ[hjZlhj*€ g_ ih\bg_g i_j_\
Hkdeevdb rmf \ eZ[hjZIhje€ g_ i1 _j \bsm} I\klZdeH\eb\d9hc
\ieb\m gZ ex"bgm g_ \e*"[m\Z}Ivky

ljb jh[hle gZ reenm\Zevgbo |Z iheejm\Zevgbo djm]Z
ydbc kijy} r\brdec \Ihfe jh[elgbdZ sh } ijbgbghx agb _g
ijZpe jhaezZ™m g_j\h\h€ kbkl_fb >ey aZih[<\@dgroyfmd g%
ex"bgm reenm\Zevge |Z iheejm\Zevge djm]b \klZgt
Ijbfes _gge IZ eahevh\Zge ki_peZevgbfb a\mdhih]ebgZevg

> j_ehf \e[jZpey I1Zdh  } \bly ' gZ \ _glbeypey |2
mklZgh\dZz

NZdlbggbc je\ _gv \e[jZpe€hkIZ[ghijblkdh] ggx A
\e[jhr\b~rdhkle N

:gZeca aZ[jm”"g_ghkle ih\eljy

<ieb\ ibem gZ hj]J]Zgeaf ex"bgb aZe_ "blv \eN kde.
ihoh”” _ggy G _lhdkbggbc ibe fh _ kijh\hdm\ZIb ih"jZz
pvhfm fh_ \bgbdgmlb aZodkhjx¥Zgo&lilbl Ydsh ibe ijhgbd
e ] _ge Ih\eg fh™_ [mlb ijbgbghx aZo\hjx\Zggy gZijbde
Qbklhlz ih\eljy \ eZ[hjZlhje€ \bagZqZ}Ivky \feklhf
j_qgh\bg < ih\elje jh[hgh€ ahgb i_jeh”bggh dhgljhex}lv



j_qtbg

>ey aZobklm hj]l]Zge\ “boZggy \** ihljZieyggy \ ¢
"hkee”” gge kee™ azZklhkh\m\ZIb ijhlbibe@™eyg hklidgsbh]p
rde*eb\bo j_gh\bg 1Zdh  \klZgh\e _gZ f_o0ZgeqgZ \bly g
K

2e _dljh[_ai_dz

@b\e_ggy \kvh]h h[eZ”"gZggy \ eZ[hjZlhje€ a”eckg
gZijm]hx < Fedjhkdhi fZ} i*"kbe_gm eaheypex
Ijbfes ggyf [_a i**\bs _gh€ g_[_ai_db

?e_dljh[_ai_dZ ex”_c¢c agZqghx fejhx aZe_ "blv
| fi_jZImjb ih\eijgfas _gge kIimi_gy _e _dljhijh\e~rghkle i«
gZy\ghkle \ ih\elje 0oefeqgbo j_gh\bg ¢ _e_dljhijh\e~gh]h

,_ai_dz _dkiemZzlzZp+*€ jh[hlb _e _dljhmklZldm\Zc

aZobkgbfb aZoh”Zfb i_jeh~bqgghx i_j \ejdhx klZghlxah
kljmfh\_~"mgbo gZklbg GZ 7~ex _e _dljbggh]h mjZ  _ggy
\_ebgbgZ kljmfm f: joN kljmfm afeggbc kljmf gZk

reyo kljmfm \ hj]jZgeafe I|jb\Zeeklv "€ kljmfm klZg |
K_j_~h\bs_

< ebgbgZ wmljmh ijhledZ} q_ydan[Mmewgdm leeZ Ijb |l
aZobkgbo aZoh”e\ \\Z Zxlv g _[_ai_gqghx kbem kljmfm
kZfhklecgh \erej\ZIbkv \e™ ijh\ergbdZ Z klIjmf kbehx
"h kf_jl _evgh]h gZkee"dm

M eZ[hjZlhjs€ hWbejhky "hkee”" ggy ijZ\bevgh \bdh
aZa_fe _ggy dhjimke\ e dljhmklZldm\Zggy °* ijbeZ"e\
fekpv 1Zd_ sh \bdexqZ}lvky fh eb\eklv h*ghgZkgh]h ~h
_e _dljhmklZldm\Zggy « ijbeZ”"e\

Fh eb\bfb \biz~rdzZfb gwjZ egdljbggbf kljmfhf m
eZ[hjZlhje€ } mjZ _ggy ijb ithrdh”" _gge eaheype€ _e_d
Z[h ijb ihrdh”~" _gge jha_|Idb



lh* “gz [_ai _dzZ

EZ[hjZlhjey jhalZrh\ZgZ \ [m~e\ee sh gZe_ "blv “h
ih™ _"gh€ [_ai_db A]e*"gh a G:l; > @Z \b[mohih _"ghx
ih™ _"ghx g [_ai_dhx eZ[hjZlhjey gZe_ "blv "h dZl_]hje€
g_]lhjxgbfb j _gh\bgzZfb zZ[h fzZIl _jeZeZfb \ ]Zjyghfm
jhaieZ\e _ghfm klZge i_j_"~[ZqZ} \b”ee _ggy | _ieZ m ijl
gZkolZz ijbfes _ggy gZe_ "blv ~h dZl_]hje€ < Z~»  _ m eZ[hj
aZklhkh\mxlvky ]Jhjxqge 1Z \Z dh]hjxqge je*bgb I\ _j*e Jhj
j_gh\bgb « fZl _jeZeb Ze_ijb pvhfm ijbfes _ggy g_ gZe_
: LZdbf qgbghf aZlZevghx idBEtfZRfex < DezZk ah
\b[mohg _[_ai_dhx \e*kmlgec DeZk ahgb aZ ihGl:ghx [_

\klZgh\e _ghl142 hkdeevdb _e dljhmklZldm\Zgg
aZklhkh\m}lvky m ijhklhje ijbfes _ggy m ydhfm ijbkr
j_gqh\bgb lIZj#Zeb@

leZg \ZdmZpe<€ a eZ[hjZlhje€ 1Z ih\_jom \ jZae* g,
jbkmgdm

JbkmghdtleZg \ZdmZp+€ ex™_c gZ \biZz*hd ih™_ "o

GZ \biZ™"hd ih _"« \ eZ[hjZlhje€ } h”bg \hjgdbLkc
\h]g_]Zkgbd aZ[_ai_gm} ih _"h]JZkeggy m \biZ"dm d
_e_dljhijh\hrdb [_a €€ ihi_j_~gvh]lh \e*dexq_ggy LZd



\ZdmZp-+€ Iljbfes _ggy h[eZ”gZg_ ih _ @hkhflZd bgHdn€a 2\
dhf[egh\Zgh]h Ibim | _ieh\e Z[h ~bfh\e kb]J]gZe+saZlhjb

AZoh”b sh”h ih> _“gh€ [_ai_db i_j "[ZqZxlv ijZ\be)\
hl[ez”~gZggy ijhlbih™_“gbc egkljmdlZ" jh[elgbde\ aZ]
g_"ha\he_gbo ”"ey pvh]h fekpyo dgZkigghklve aikhj[?
ih> "¢ ih> _"gZ kb]gZee+saZp-y

<bkgh\dbha“eem

< ijbfes ge \ ydhfmh\h*"beZkw]leygmlZZgec
A"biehfgthbh[hlt gl] _ghkljmdimjgbaZgae-dhibrfZevmth\b
fedjhdeesfklele _ggeg dljh[_alZdb _"ghl€ ai_dpbfes _ggy
ijbrZlighfey [_ai_iggip€

<ieb\rmfm ih _"gh€ 1Z e dljhg [_adetidb\bork
j_gh\Hggefeah\Zdghydb azZkh¢bizmhgkljmdp - leigibffeb\hklyf
h[eZ*"gZggy



<BKGH<DB

< oh”e \bdhgZggy jh[hlb [meh ijhZgZe+sah\Zgh
i _jki_dlb\b \bdhjbklZggy Zexfege}\bo kieZ\e\ m jeagbo ].
e jeagh]lh ijbagZq_ggy Hkh[eb\m m\Z]m [meh ijb"
Zexfege}\bf kiez\zf 1Z gh\hfm _dki_jbf_glzZ\@jghbm
“Zjhfepgbo kiezZ\e\ kbkHOQLISCh”rZlIdh\h e_]lh\Zgbo dh]
ojhfhf

:meh \b]lhlh\e _gh ~\Z _dki_jbf _glZevge kieZ\b
HAbg a gbo feklb\ fZ]Jgec [Z ferv <e”rih\erghijnhhf*Hbkyhl
ZgZee+a \ieb\m ~"h”rzZldhdgyh keeZmmh I\_j~hjhagbggbfb afey
ferv |Z fZ]gec 1Z \ieb\m pvh]h e _]m\Zggy gZ f mZgeqg-

A f Ihx \klZgh\e_ggy hkh[eb\hkl_c afegb f_o0Zg-:
h[ho kiezZ\es\ |gid\thBeibk” nhjfZm@lZl _jfeqgZ h[ZhfdZad-e\

< oh”e ZgZeeam [meh \klZgh\e_gh sh dkh kie
e_|Im\Zggy ferx 1Z fZ]ge}f f_gr_ \ieb\Z} |_jfeqgZ h[jh[«
Ji gv f_ozZgdegkdb\hkl ¢ } “hkblv \bkhdbf vighg afmgx}
kmllI}\h aZe_ "ghkle \er h[jZgh]h BbZph kWh[[«h\Zgh€ h]Jj
A nhjfm\Zggy « | _jfhB§jmi[dZ

<klZgh\e_gh sh kzéedh\dhh\Zgbc fe*"*x 1Z fZ]g-}
[revrm I\ _j~reklv \bsbc je\ _gv f_o0Zgeqggbo \eZklb\hkl_
\eZklb\hkle fh mlv [mlb afeg_ge \ [eevr_yobihhoyalyZa
ihi_j ~gef kiezZ\hf Fe~rv 1Z fZ]gec kijbyxlv fh eb\hk
~n_dlb\gh€ | _jfeggh€ h[jh[db ¢ gZ\elv iekey \bkhdhl _f
AN nhjfh\Zgbo akdad¥\ozZjzdl _jbam}lvky \bkhdhx fepgekl:
\bkhdhx ieZklbqgeklamp gddjeevr klZ[eevge f D\Zkdeqgg-
ihje\gage+ ac ajZadhfZdhehPrhe ]Jm\Zggy

>hnhZ\Zggy fenre 1Z fZ]gex af_grm} \fekl ojhfm \ I\
ijhl_ kijby} gZ”oh”" _ggx “h gvh]h g _jhagbggh]h ged e



fh eb\hklmI\hj_ggy -e°gl_jf_I&Z@&sarZlgbo kmll}\h ie"M\D
"Zjhfepgeklv kieZ\m

ljh\_~ g+ jhajZomgdb ihdZaZeb "hpeevgeklv \bd
a dh_nepe}glhf mfh\gh€ _dhghfeqgh€ _MNhikléeAghl€lejhdAr
ydbc klzZgh\blv P_ ieMI\_jr " mM¢jnhdlh\Zgeklv ijh\_~ ggy
AZlZevge \bljZlb gZ jh[him kdpeZeb

ljbfes _ggy aZ[_ai_q_g_ AhklZlgef je\g _f d
hk\ele _ggy sh \e~ih\e~rZ} \bfh]Zf ~ey dhfnhjlgbo mfh\ i
je\_gv rmfm 1Z \e[jZpec Z IZdhh[ImghdpedZlppy \e*ih\e~,
kZzgelZjgbf ghjfzf « klI\hjxxlv dhfnhjlge mfh\b “~ey ijh\_
"hkees~rgh€ jh[hlb

ljh\_~ gh ZgZeea ihl _gpecgbo jbabde\ yde fh ' n
gZk gZmdhkéergh€ jh[hlb \ eZ[hjZlhje€ Jh[hlZ a h[eZ"¢
\bfzZ]z} i*~]hlh\db gZy\ghkle g h[oe*gbo gZ\bghd 1Z
j_dhf_g~"Zpec ey aZih[e]Zggy fh eb\bo Z\Zjecgbo kbImZ



&21&/86,216

,Q WKH FRXUVH RI WKLV ZRUN WKH FXUUF
DOXPLQXP DOORLWGRQVWDUHRXUQG IRU GLITHUHQW
6SHFLDO DWWHQW L RE \ZIDAW DLW @ @MRPKE R DO OR\V
W\SH Rl FONWLXWDWW D)BORIY RVVWKIHP B GLWLR QD (
FREDOW DQG FKURPLXP

7ZR H[PHQWDO DOOR\V Rl WKH VSHFLILHG V
WKHP FRQWDLQHG PDJQHVLXP DQG FRSSHU $FFRI
DQDO\VLV IRFXVHG RQ WKH LPSDFW RI DGGLWLRQTL
VWUHQJIJWKHQHUV WRISSMUDDGG WAKIHICHIIHFW RI1 W
PHFKDQLFDO SURSHISWDNWY M@®® W W RX FWXH DO OR\V

'HIRUPDWLRQ DVQG DARKRHMAR\E OD O O R \S/U R M® G HIT
ZLWK WKH DLP Rl GHWHUPLQLQJ WKH FKDUDFWH
SURSHUWLHYV

$OOR\ ZLWKRXW FRSSHEGR QG RRDDD DR D IQ
E\ WKHUPDO W UHDWPHQW WRQWWKHD QG WKH VWU X
VLIQLILFDMHNWOGH | FKPDWH RIPO RI PHFKDQLFDO SUR
GRHV YDRW JUEBB®HMAGLQJ RQ WKH FKRVHQ W\SH R
SURFHVVLQJ GHIRUPDWLRQ DQG KHDW WUHDWPHQ

W ZDV DOVR IRXQ@ GWKIDML R\XO-D\B\R 6 RIDWR \ Bl
PDJQHVHDXW KLJKHU KDUGQHVV D KLJKHU OKCH® K
PHFKDQLFDO SURSHUWLHY FDQ EH DOWHUHG LQ D .
&RSSHU DQG PDJQHVLXP FRQWULEXWH WR WKH SR
DQG HYHQ DWWHSHKDWXUH DQQHDOLQJ RI GHIRU
FKDUDFWHUL]JHG E\ KLJK VWUHQJWK DQG QRW YHL
PHFKD QURB®IUWLHY FRPSDUHG WR WKH VDPSOH ZL"

7KH DGGLWLRQ RI FRSSHU DQG PDJQHVLXP |
D$ EDVHUROLG VRKOWXWRRQYUEEXWHVY WR WKH LQIOX]
UHVXWWH SRVVLELIOIL\WWR U ERWDWAKEFK FDQ VLJIQ
LQF UH DFWUHHMEYH VWD QFH Rl WKH DOOR\



7TKH FDOFXODWLRQV SHUIRUPHG GHPRQVWU
ZLWK D FRQGLWLRQDO HFRQRPLF HIILFLHQF\ FRHII
WR KLV FRQILUPYVY WKH MXVWLILFDWLRQ IRU F
IRU WKH ZRUN DPRXQWHG WR 8%+

/KH SUHPLVHV DUH SURYHGH® RUWKR PEVRHC(
WKDW PHHWYV WKH UHTXLUHPHQWY IRU FRPIRUWDE
QRLVH DQG YLEUDWLRQ OHYHOV DV ZHOO DV WKH
VDQLWDU\ VWDQGDUGY DQG FUHDWMN E® P ILRRNANHDBEJT-H

$Q DQDO\WLV RI SRWHQWLDO ULVNV WKDW F
ODERUDWRU\ KDV EHHQ FRQGXFWHG "RUNLQJ Z
SUHSDUDWLRQ QHFHVVDU\ VNLOOV DQG DGKHUHQ
SRVLEOH HPHUJHQF\ VLWXDWLRQV DQG WKHLU FRQ



|1?7J?E1D E1L?J:LMJGBO IHKBE:GV

%D\OLVV & 7KH DOXPLQLXP VWRU\ /LJKW PH)

LQGXVWU\ YLVLRQ IRU WK H 6@ WQGHEQIGR ¥ KB[D
S

&URXFK 7KH VFLHQFH RI DUPRXU PDWHULDOV

SXEOLVKLQJ Q PRWRQLBED &

*HRUJDQW]LD ( $OXPLQLXP DOOR\V DV VWUXFW

( *HRUJDQWI]LD 0 *NDQWRX * 6 .DWOAXHW (¢

+9RO

$SSOLFDWLRQ RI OLJKWZHLJKWLQJ WHFKQROR

YHKLFOHV  1DWLRQD Ot SIHWKHLIUMKR @ R X& F L 0K H

$FDGHPLHV 34WBAV

*KD]LDU\ + $SSO%HDWRIRP® @A FKDUDFWHULVW

SODWH IRU WKH KX00 FRQVWUXFWLRQ RI FXUU

+ *KD]L2B$( :RUOG &RQJIUHVV ([KLEEWSRQ 'HW

)166 =$+9$ =O0UKOO $PILEL + ¢ FL6B
85/ KWWSV ZZZ IQVV FRP MEILDEN R DRVDEDI Z
a\_jg_ggy

7KH ODUJHVW IDPLO\ RI DUPRUHG WUDFNHG
>(OHFWURMMEXUFH@DHV\VWHPVORGH RI DFFF
KWWSV 7Z7ZZ EDHV\VWHPV FRFALBAIVHEURGKY¥ M 2P
a\_jg_ggy

0 $ B6KHULGP@VW 'LYLVLRQRUIXVMKPLRQ O0X
85/ KWWSV ZZZ IGPXVHXP RUKHW[KZERWaP jgDgg

0 $ 6KHULGP@VW 'LYLVLRQUOUYWNHKPLVLRQ
85/ KWWSV ZZZ IGPXVHXP RUKHK[KZERWaP jgDgg

'RLJ $ OLOLWDU\ OHWDBOROXGRD $DQHI 3XEDLVE
S



7KH G\QDPLFVRDOYOWIXD PHFKDQLFDO UHVSRQVH
DOOR\V DQG %HBJFXBYWH]* 7 *UD\ (
& 3 T7UXMLOORH UM TXLWH ODWHULDOV B6FLHQ
*t9RO 3 +

*DOODWe\ % DOOLVWLF HYDOXDWLRQ RI +t$UPYOXF
5HVHDUFK /DERUDWRU\ $5/

*DOODUGN " % %DOOLVWLF HYDOXDWLRSWRR\
5HVHDUFK /DERUDWRU\ $5/

7HVOD ,QWURGXHAHWK ORGHDOG<$OXPLQXP DQKEW6\
OHWDO $JH ORJRW.QH OHWDO $JH 0
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$XGL LV WKH )LUVW &DU ODQXIDFWXUHU WR 5
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W KHURDRID Q X1 D AFWMBXHFHHN MDA K DR IBXVWRMED QG D UG

NZIZ a\_jg_ggy
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a\_jg_ggy
6DQGHUV 5 $OXPLQXP &RQWLQXHV WR 6KLQH L

5 6DQGHUV * 0ODUVKDOO $& 3 7THBRQLFDO
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7\SHV Rl $OXPLQX®GHOORYDY QG 'LIIHUHQW $0:
'D\.HQ >(OHFWURQLF UHVRXUFH@ 5DSLG 3UF
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'"HYHORSPHQW &X6IQHDER\V IRU KLJK WHPSHULI

6$ZH 6 B6HLIHGDURUVS < /HH $ 'DKOH $G

/HWWHUV£9RO +3

9DUVKQH\ ' $SSOLFDWLRQ DQG XVH RI GLIIHUH

ZRUNDELOLW\ VWUHQJWK DQG ZHOGLQJ SDUL
. XPDU$LQ 6KDPV (QJLQHHULQZI9REUQD @ 3

+

1LHK 7 *#3HDWFEX UHODWLRQVKLS LQ 8O QRORW
7* 1LHK - * :DQJ ,QWHUMRWDLBO LRV
3DGPDQDEKDQ . $ :s3QWUVHFWDDQG JUDLQ ER
FRQWUROOHG IORZ LQ QDQRFU\WVWDOOLQH PD
'LQGDODWHULDOV 6FLHQFfH (AIRQHHULXB] $+

)DQ * - $ PRGHO IRU ¥8KMW ALK YUHHEMHQ RE Q ORW L
PDWHULDOV * - )DQ + &KRR O0DWHULBOV
9RO +3 =

4LQJ : 7KH VFDOH HIIHFW RQ WKH \LHOG VWU|
. 4LQJ ; *XR ,QWHUQDWLRQDO #RXU@DROR|

+3 T

1HGMDG 6 + (IIHFW Rl HTXDO FKDQQHO DQJXO
D VHPLVROLG DOXPLQXP DOOR\ 6 + 1HGMDG
ODWHULDOV 6FLHQFH#D QG+0®RILQHHUQJ $
9RMWHFK ' &KDOOHQJHV IRU UHVHDUFK DQG G|
' 9RMWHFK 0(7%/85*9RO0 +3 ot

,QRXH $ )DEULFDWLRQ DQG PHFKDQLFDO S
QDQRFU\WWDOLQH DQRDRRXDVLEUBOIRGQ VRAW |
$ ,QRXH + .LPXUD -RXU@DO RIRDMHIW HHWDOW



&IHUZLQVNL ) &HULXP LQ DOXPLQXP DOOR\V
ODWHULDOY 6FEHRGH «<+3  *

&UHHS UHRLWAOXPEIWLXP DOOR\V IRU QH[W JH(
WUDQVSRUW DLUFUDIWY 7KHRUHWLFDO DQG D.
>HW DO @ TKHRUHWLFDO DQ& DSSORBGIUDI
3

S5SDMDEKIIHFW RI UDSLG VROLGLILFDWLRQ RQ W|
SURSHUWLSVHRV HK&®RMVpI® DOOR\V O SDMDEL O
6LPFKL 3 'DYDPL ODWHUEDO WV &KO UHBFWHUL]L

7RQJVUL 5 OLFUWQRVWRAE®WXIURBDEB BRQ DRAOIRD SRZ
5 7RQJVUL 5 - 'DVKZRRG + OFMKDQHI9ROSFLHC(
< +3 =

6WUXFWXUDO FKDUDFWHULVWLFADJHE WK BRIk
SURGXFHG E\ SRZGHORMWBR OXUQGLFKDOFRYi -
-RXUQDO RI $OOR\WWiDQG+t8ROSRXQ GV

ILQ % ,PSURYHG FUHHSXUP)WHL YV VDIDO@OFRHVRW EKOR X.
FDVWLQJ % /LQ ODWHULDGYRKDUHDFWHUL]D
ODUWERAFKH] 5 (YROXWLRQ RI6EBOF VRWWHKX PWR G
ZLWK D WUDQVLWLRQ HOHPHQW DGGLWLRQ DQ
6DQFKH] ODWHUWLDOMREBVHDWYFK =
&JHUZLQVNL ) VIKIHEARDLQV\ RI DOXBLGMFLIBDDO
) &lHUZLQYVMDWHULD@YRO «<+3 =

.QLSOLQJ ( . &UHWHULD IRU GHHNQRYPKHOW DK
EDVHG DOORW.HZ ( . .QLSOLQJ & ' 'XQDOQG
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ljbgpbib jhajh[db "Zjhfepgbo Zexfege}\bo kieZ\e\
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9 &U 0Q )H &R 1L &X =Q . 6 .XPDU
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(VITXLYHO - &RUURVLRQ EHKBIYLRUOBRQGLKDVWG (
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+ +9RO +3 +

'X < $Q RYHUYLHZ RQ SKDVH HTXLOLEULD DC
PXOWLFRPSRQHQW $0 DO O R&¥) HREX¥LEEE=RQ \
VIVWHP < 'X  &$/3#®RO =3 =

+X . ,QYHVWLJDWLRQ RQ ZW $H WLJEH DO ®RR\$DW
WHPSHUDWXUHYV . +X ) <X 4 /H OHWDOOXLI
% + +9RO +3

(IHIHFWV Rl 1L FRQWRQWJD®GHPHQWY RQ HOF

PHFKDQLFDO SURSHUWLHY DQG HKR¥D WHI® WDLAJ

) <DYDUL $ < $0JHQG)\ 0 -DYLGEBADR / (NITDGE

3URFHHSLQX®RO +3

(IIHFWDRIDGLXP DGGLWLRQ RQ VROLGLILFDWLR

SURSHUWL+HY ROGR\ ; &KHQ - &KHQ : ;L
-LDQIDWHULD@YRO =

5HIJXODWLQJ PLFURVWUXFWXUHV R4 LP B BIORO L

=< %LDQ 6 /LX 6 'DL >HW DO @ SBURJUHV

9RO +3 +

.DVSU]JDN : 'HYHORSPHQW RI DOXPLQLXP DC

DSSOLFDWLRQV LQ GLHVHO HQJLQHV . DV
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+XJKHV , 5 &RXSOHG HXWHFOWLR\VUR,ZVEK +DQ KK
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'DQJ ; )RUPDWLRQ PHFKDQLYH RK DY B QHRQODFIDEDR

GXULQJ VHPLVROLG IRUPLQJ SURFHVV : :D(

OHWDOOXUJLFDO DQG ODWHULBORO7 WBQVDEWLI
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& ILPPDQHHYLFKLWU ODWHULDOV+6F LH®RH DC
+3 T

‘HLVV ' ,PSURYHG KLJK WHPSHUDWXUH DOXPL

' 'HLVV  -RXUQDO RI ODWHULDOV (#QJLGWROLQ
+3 T

'VRWKHUPDO DLBIFQD (RORBOFRQWDLQLQJ $0 1L Pl
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DOOR\V 7 .RXWVRXNLV O O ODNKORXI
OHWDOFDVWEQRO +3

3UHPNXPDU O . OHFKDQLFDO EHKDY LRIU PIODRZA
0 . 3UHPNXPDU $ /DZOH\ O - .RF]DN
(QJILQHHWYLQJ*HRO +3 ot

'"HYHORSPHQW6 VRU HQLIMW/KH P HK Z\U X WH IE@ $OO0OR\
7TKURXJK (YROXWLRQ RI D 1RYHO &RPSRVLWH
UHVRXWBFB@QGH\ >6I"WDO @XUJLFDO DQG ODWHU

+ 9RO QR + 3 + + ORGH R

DFFHKWWSYV GRL RUJ VGDWH R DF
+7LWOH IURP VFUHHAQ
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