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Rquv'dwtken."ktqp'u"gzrqugf'vg'cp"gpxktgpogpv'gh'eqorctevixgi{ gy gt"tgicvxg" jwokfiv{"cpf"
Jkijgt'qz{igp"eqpegpvtcugp"vjcp"yjgp"v'ycu"dwtkgfi']9 "' Ftkgu"tc rifh{"cpf'vj g"eqttquigp"
ic{gtu"etcem."pcmg"cpfFuvgty'vjg'ujcrgghvj g'qdigev"Huuwtgu."etcemu"c pf'rivu"gzrqughtguj”
nc{gtu'cv'c'hqygt'gzkfewkgp uvcvg."uwej "cu'oc ipgwg*Hg M, +.Yig'Vj g'eqttqukxg'eqpfikgpul’Vjg"
eqttqukgp"rtgeguueqpvkpwguwpvi"cm"ogven'ku"gz j cwuvg gt wpnguu'yj g"eqttqukxg'eqpfkgpu”

egcug(”

V{rkecm{."cpekgpvktgp"qdigew"ctg"ocfg'wr'qginic{gtu"qi'eqttqukqp"rtqfwev'vj cv'ctg"cv"xctiqwu"
wevgu'gh'ktqp"gzkFevkqpl"Vj g'gwgtic{gt"qivgp"eqpvckpu”rtgfwevu"cv'c"jki j "uvcvg"gh"qzkFecwgp"
uwej"cu"igqgvjkvg"*g/HgQQJI+"cpfigrkfgetqekvg"* /HgQQI+"]:.";.32 "Wukpi'c"Tcocp"
oletqurgevtgogvgt™*855"po"tc fkcukgp"cugtt."yg'cpci{ugf'uconguitqo"pcku'C3."C4"cpF'C5"
vq"Fgvgtolpg'vj g'pcwtg gh'yj g'eqttqukgp rtafwevukp'rtgretevigphqt'eqpugtxcvgplPchu'C3.'C4"
cpfC5"ygtg'ejqugp"dgecwug’vjg{"jcf'gcuk{"tgoqgxcdig"pcmgu’gh"qzkFugf'ocvgticrykjqwy"
tgswitkp 1" oqtgkpvtwukxg"ucorkpi("Vjgtg"ycu'cnug'cp'cko"vg"ugcte j "hqt'vj g"rctkewnc thkgu”
gh"pchiu"C4"cpf'C5."cu’vjgug'crrgctgfvg"dg'eqorctcvxgi{"oqtg"eqttqfgf'ivgoul"Oquv'gh”
vjg'ucorgu'ygtg"{rkecm{"wpgxgp"p"eqiqwt."vgzwtg"cpf'vjkempguul"Vjg"tguwnvc pv"Tcocp"
rgcmu’ctgugyv'gw'kp"vedwict'hgto"kp "Crrgpfiz"30"Ugigevg ' Tcocp'urgevtcctg"rtgugpvg ip"
Crrgpfiz'40*Eqtpgn'cpf'Ue jygtvocppiu"rwdikujgf Tcocp'tghgtgpeg ugtiguhqt'ktap"qzkFgu”

kuwug v tqwi jgw'vjku'rergt)’]33 +

QzkFg"rjcugu'eqooqpi{"cuugekcvgf'ykj"ctejcgoqikecn'ktgpctg"iqgvjkvg."igrifgetqelvg”
cpf'ocipgwgl"Vjgug'gzkFg'hgtou'ygtg"fgvgevgF."cvj qwi j'hgy"uc ongu'rtgfweg ftguwiu”
eqpxkpelpi{"eqpukuvgpr'ykj vj g'Tcocp rgemuhgt'oc i pgivg*c rrtgziocig{'889"e 0’4"V jg"
rcwek{"gh"oc i pgvvg"tguwnu"equwif'dg'gzinckpg Fd{vj g'cevvjcv'yghgewugf'gpPcmipi‘ucongu"
cpfjki jo{"YuuwtgF'ctgecu'ghvjg'gdigew.y jle j "ctg oqtg imgn{ vq"{kgrfktgp"eqttaukgp"rtgfwey"
cv'c"jki j"uvevg"gh'qzkFewgpl"Pqvedi{."c"pwodgt'gh'vj g"uc ongu'rtgfweg ftguwiu"eqpukuvgpv”
yhj"Tcocp"rgemuhgt'cmc igpglvg™ /HgQQJIH™*Crrgpfiz"3+

&

Hkiwtg":<"Pchi'C5"uj qykpi"Yuuwtg'crrigziocvgi{"47"oo"itqo"jgc f*oc i ptYeciqp'8z+

kp"tgncwkgp'vg"peki'C5."c"igewu"ycu'vj g'ctig"Yuuwtg'crrtqziocvgr{"47"oo"tqo"vjg" jgc "
*Hkiwtgu":"cpf"; +'Ucorgu'ygtgvemgp'itqgoipukFg'cpFctawpFvj g"Yuuwtg."vj cv'ku."uco rgu’”
gh*vjg"tgf'gzkfg"rtgfwev'cu"ygm'cu'vjg'egpkiwgwu" incuu{"dtqyp"rtgfwew'Vvjg"tgf'qzkfg"
rtgfwev'ycu'hticdig'cpf'itcpwict=vjg"incuu{"dtqyp"rtqfwev'ycu"jki ji{"ntkcdng"cpf'dtgmg'wr"
gp"eqpvcev'kpvgc"rqy fgt{"{gmqy" ocuu"gh"kp{"urkpfig/img"et{uvciul"Yg"vguvgf'ucorgu'ip”
incuu{"dtqyp"cu"ygm'cu"rqyfgt{"{gnqy"qtol*Crrgpfiz'3<"Ucorngu'44"/"48-"Crrgpfiz"4<"
Ucong"45+" Tguwwuhgt"dqvj " rtqfwevu"ygtg eqpukuvgpv'ykvj " Tcocp"rgemu’hgt'cme i gpghvgl"
Tguwnu'itqo'vj g'tgfqzifg rtqfwevygtg egpukuvgpy'ylvj Tcocp'rgemugt'jcgocwvg."iqgvjhvg”
cpf'cmcigpghvgl”
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Cmecigpghvg'iu'c'rtqfweryj cviatou'kp'vj g'eqttqukgpic{gt'ghtap."ecwukp i "uki ptYecpv'oge j cplect”
fcocigl9 Whgtou'qp'ctejcgagikecrktgpchvgt'gzecxcwgp“cpfyvjg'rtgugpeg’gh’cme igpghg”
ku"gxkFgpeg"vjcv'vjg'qdigevku"egpvc okpevg 'y j e jrqtkFgl']34 "Cu"ogpuikqpgF'gctkgt. " Fwtkpi”
dwtken."rquiixgr{"e jctigfitgp'kgpu“cwicev'pgi cvixgi{"e jctigFkqpu."uwe j "cue jiqtkFg kgpul"’Rquv”
gzecxcvgp.'vjg'e jrgtkFggpu’cev'cu'eqttqukgp’ceegigtevqtu'qpeg’vj g'ktgp qdigevu’ctg'gzrqug
vq'gz{igpcvgf'cvoqur jgtgucv'cuwig'cu"37"rgt"egpv“tgrcvixg” jwokf{0"35 "

Hkiwtg"; <'Pch'C5"tgF'qzkFg'cpf incuu{"dtqyp"eqttquigp"rtqfweip"cpF'ctqwpF ' Yuuwtg"
*ociplYecuqp'47z+

PR ==#) * WD, 6% 1, $<"¥, =03708% , 044%, 80, "$) % *""+.$L6 ; 4" *=L6GLN " H-D , 0, & 8" ) *i" " # D%
vjg'egrrgt'cmg{"ekrul™Hkiwtgu"6"c pf'9+Kp"vj gqt{."dgecwug"qh'vj g"fitgev'eqpvcev'gh"fuukokct"
ogvenu." icxcpke” eqwrikpi” oc{" jcxg" ceegrgtevg ' eqttqukgp” kp" igectug ' ctgeu” wpfgt'vjg"
Jgcfu'qh'pchu’C4"cpf'C50"V jgtg"ygtg tgFfiuj dtqyp"fgrquvu'qp™vjg'eqrrgt'cmg{"ekr"wug "
gp"pcki"C4"xkukdng"cv'vj g"ocetquecngl*Hkiwtg"32+

Hkiwtg"32<"Fgrquiwu"qp™vjg"uwthceg"gh’vj g"eqrrgt'cmg{"ekr'kp"egpvcev'ykj "pch'C4"
*ociplYecwgp'62z+

Cper{ukpi"vjg"fgrquiu"ykj"vjg"Tcocp"oketqurgevtgogvgt™9: 7"po"tc ficwkgp'icugtt."yg"
hqwpf'vj g"tguwwu"ygtg'eqpukuvgpv"ykj " Tcocp"rgemuhgt"iqgvjivg™*g/HgQQIH"*Crrgpfkz"5<"
1tcrj"3+"Vjgtg'u'cp gngevtqfg ravgpukenfithgtgpeg dgvy ggpitap'cpfeqrrgt.vj g'raugpwengh”
ktgp"dgkp gy gtlp“cpktgp/eqrrgt'u{uwgo.itqp'cew’cpgfiecm{"cpFFuugxgu'tpvjg'rtgugpeg”
gh"cp"gngevtgr{vg"*hqt"gzc ong."oguwtg kpukfg"vj g"dgz+."ikxkp i "wr'gngevtqpuvg'vj g'ecvj g fg"
*eqrrgt+"Vjg'rtgugpeg"gh'ktqp"qzkfg eqttqukgp"fgrquivu"gpvjg'uwthiceg"qi*vjg'eqrrgt'cmg{"
enr'kpflecvgu'vjcv'icixcple'eqttqukgp”j c F'geewttgFipgecikugf'ctgcu'kpeqpycev'yk "eqrrgt)

Qpg'Ypcr'ugwteg'gh'eqttquigp'ceegngtcugp'oc{'jcxg'dggpvjg'uocn."eiqugfyqgfgp'ujqyecug"
ughi™Y ggqfgp"wgtc ig'cpffurnc{"wpku'ecp"gok"jki j"eqpegpvtckgpu"ghxaicving "cegike"cekf"
xcrawt'y jgp"yqgqf'egmmgqugu"dtgmgp"fqyp d{"ogkuwtg"pvq cege cekfl'Cekf'xcrqwt"jcu“c"
fongvgtkqwu'ghhgev'gp"oguen’ctvghcevu"cpfcevu’cu’c eqttqukqp ecver{uv)]36.37 "Fgrgpfipi“gp"
codigpv'cktvgorgtcwtg."oguwtgu“tgngcugfhitqo'v g"yqafipvg'vi g'ragt{/xgpvncvg furceg”
gh"cp"gperqugf'dgz"tguwmkp i "kp" ki j "tgncvkxg"j wokF{l"Ogkuwtg"eqpvtkdwguvg'vj g hgtocvgp”
gh"vjg"qticpkecelf'xcrqwt'cpfhcelvevgu'eqttqukgpl

&
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Ygqam'tgc Fkpiu"gh'vjg'gpxktgpogpv'kpukfg 'cpf'gwukfgvjg'dgz"cpfhqwpFvjcv'y jing"
vjg'dgz'cevgf'cu"cp"gpxktqpogpvendwingt."vj g"tgrcukxg"jwokF{ kpukFg'vj g"dgz"tcpigfhitqo”
7:09"rgt"egpvvq'82"rgt'egpv'gxgthqwt fc{u'ghvgukp i 0*Crrgpfiz'e<' 1 tcr j "3+ Tgnevixg"jwokfv{"
igxgu"dgiqy"'57"rgt'egpv'cty"pgg o Fivg tgFweg'vj g"tevg"gi'eqttqukgp"gh’itgpuki pkYec pw{l]38 "
Hwtvj gt'gzrgtkogpvueqwif'dg'wpfgtiemgpgpvj g"yqqfgp'dgz'vg'gzc okpg'vj g'eqpegpvtcwgpu”
gh"cegvke"cekf"xc rqwt"gokuukgpu’rquukdng"wpfgt'eqpvtamg F'gpxktgpogpveneqpfikgpul”

A$37)("3)%1)—)6%

K'ycu"uwurgevgfvjcv'vjgiquu'gh’ocvgticn'cpfy jivg'c Fjgtgpv'cv'vjg'rgkpv'gh’pck'C3"ygtg”
tgnevgFvg'vjg'eqevkpi"qp'vig tgopepyuvggn'uve rgul™ Y g'vggm'c'ucorig"gh'y jg"c Fjgtgpy”
cv'vjg"rgkpv'gh"pck"C30"*Hkiwtg"8+"Vjg"ucormg"ycu"cpcr{ugf ykj "lqwtkgt"vtc puhqtokphtctg "
oletqurgevtquegr{"cpfjg'tguwu"ygtg'oquv'egpukuvgpv'ykj ‘tghgtgpegugt'ecrelwo "ectdgpcvg"
LC" M HA™*Crrgpfiz7<iterj "3+'ZTH'tguwnu'egpYtogfyvjcvvjg'y jvg'cFjgtgpv'ap'pckC3"ycu"
c"ecretwo"ecwgpl*Crrgpfiz's<" 1 tcrj"4+"Y g"cuqvguvg v j g "uvggn'uvc mgucpfeqpYtogfijcy'
vjo{"ygatg'eqcvgFykj 'cm{F'rckpwd{"ujqykpi‘ejctcevgtiuke cm{Ftgukp"rgcmu™*crrtgziocvgr{"
3952"cpf'34:2"eo*{"*Crrgpfiz"7<" L tcrju"4"/"5+"Cm{f" rckpw"ctg"wugf'vq"ipj kdk"eqttqukgp"
kp"ogfgtp"uwggiu'cpt pgvcdi{"ugog"cm{f" rckpv' rtgfwevu"egpvckp’ rtgekrivevg'ECEQ &' $4""*¢
gzvgpfgti'C'tgcuqpcdigegpemvukgpiuvcvvjg'cFjgtgpv'gpvjgrakpyvctgegh'pch'C3'eqortiugu”
"M, "itgo™vjg'tgukpeqcvpi“gp"vjg uvc mgl"Vj cv'ku."vj g"gxkFgpeg uwi iguwuvjcv'encoripi”
vjku"rctwewnct"pch’ylvj "uvggn'uve mgu'ecwugf'cdtcukgp cpFiquugi'ocvgticn'vg'vj g"rakpy'ghpck”
C3"cpfc'vtcpuhgt'gh"ocvgticiitqo™vjg'uvc ngu™vg'vj g'ktgpl

Kp"tgncwkqp™vg"pck'C6."y jkej"jcF'retvghvu’ jgc fF'godgfFfgfipjg'm{yqqf'dcug.vjg'hqto gh”
vig'gzrqugf'retv'ghvjg'jgcf jecuvjg'crrgetepegqgi’c dtgeme i g0™*Hkiwtg 7+ kv iqgmucuth’v yku"
fcocig'geewttgf'chvgt'vjgtocig'ip"Hkiwtg"4"ycu"vemgpl™kp "Hkiwtg"4."pcki'C6"ku"vj g"ugeqpt"
pcliftqovjgiqritivycu'uwurgevgfyjcvfcocigigyvjg'jgc fFiu'tgievgFigkorcevdigyu'ecwugf
d{"nqtekpi*vjg"jgcFfipvgvjg'r{yqqf'dcug."rtguwocdi{"ykj"c"jcoogt’"Iqygxgt.""ycu"
pqv'rquukdng"vg"vemg"c"ngp thwfkpci'ugewqp ucong g jg"jgc g’ pch'C6"hgt"ogvcmgitcr jke"
cpe{ukuyhjgw fcocikpi'wu'ewttgpv'ujcrg'cpfcrrgetepegittgxgecdi{lY g"ygtg. vjgtghqtg."
wpcdng'vg"vguv'ugku'vj ggt{l”

Getigt."yg"paugf'vjcv'Egnximgu” j c Fikdgtevg e pFuwdugswgpw{"dqzgf'vj g'lvgou"ip"vjg"icvg"
3;72uvg'get{"3;82ul'Vjgtg'u'pq gxkFgpegvquwi iguvvjcvvjg'qdigew'jc F'dggp fgucikpevg
gtvtgcvgf."evjawi jvjo{'oc{"jcxg'wpfgtiqpg'ugog'ogejcpkecrergcpkpi'vq'ugretevg qdigew”
kh"vjo{"yatg"wugf'qtvq"tgogxg"fit''cpF'uvgpgul" Y g'pqy 'mpqy"vjcv'vjgtg ctg"kmgi{"vq"dg"
ugxgten'tgecugpuhgt'crrgctcpeg’gh'vj g'gdigevu'cvoqur jgtie eqttqukgpahvj g'ktgp ‘cpffcocikpi”
oqwpukpi"rtcevkeguvg"jarf'cpfFurnc{"vjg"qdlgevul"

Hkiwtg"33<"Rtkukp i “gqwv'vj g"uvggi'icuvgpgtugp pck'Ce="uvc rg" jongu"y gtg"ykfgpg 'y c"
raygt'ftu'vg tgfweg'vj g tium'gh"itkevgp"fcoc ig'gp'vjg'pck
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Be$). —$ (.4
Vtgcvogpv'grwgpu“cpfvjgiitgcvogpv'ogvjgfanqi{‘ctg ugv'agwkp"vjku"ugevkgpl

Co."" (+

Y g'egpukfgtgfugxgten'qrikgpu’vg okki cvg'e JngtkFg egpvc okpevgp ghvj g"qdigevul”39.3: "Vjg"
gzvtcewgp"ogvjqfu."y jlg'ghgevixg kp“tgFwekp i "vj g'igxgnu“gh'e jrqtkFg."tgswitg'eqo rctevixgr{"
1gpi“vtgcvogpvkogu'cpf fg'pqv' iwctcpvggvgvci'gzvtcewkgp"ghe jrqtkFgl”Vvjgug'ygtg pgv”
uwkvedng'hgt'vjku" itqwr'kp"vj g"ektewouvcpegul"Gngevtgi{uku"ycu“ciug"eqpukfgtgf'cu'c"'ogvjqf"
hgtFguckpewgpl3;_"Jgqygxgt."rctw’gh'ugog ghvj g pchu“ygtgvqqvikp cpfhte ikgvg'wpfgtiq"

gngevtgr{ukul"Vjku"ogvj qf'ycu'pav'rtghgttgfo

Yg"eqpukfFgtgf'rcuukxcwkpi“vjg'ktgp"ykj ‘c"ejgokecn'vtgcvogpv'vj cv'ygwnfwip“vj g"okz"gh”
wpuvcdng'ktqp“gzkFgu'tpvgc'uvcdig'eqttqukgprtafwewkp rctwewict."yg'eqpukfgtgFvjg'crrkecwqp”
gh"cp"qticpke"rgi{ogt.icppke'cekf."vq'tgcev'ykj vjg'ktgp"qzkfg cpfeqpxgtykvvg ktgp'vcppcvg.”
c"uvcdng"dmwg/dncem’eqttqukqp"rtgfwevl"Fuc xcpvc igu'ykj vjku'vtgevogpv'ctg'vjcviv'fqgu pgv"
gkokpevg'vjg"pggfhgt'gpxktgpogpven’eqprtanu."v'ecp"uvckp”qdligevu™vg"cp"wpFguktcdig"egrqwt”
h"pgv'crrikigFecwigwun{."cpFv"Fagu'pqv"gzvtcev'e jiqtfg gt 'qvj gt"ugwdig"ucmu'htqgo"cevixgn{"
eqttgFipi'ktgplkp qtFgtvg okkicvg'vj g'tkum'gh"gp i gkp i "eqttqukgp.vj g'vtgcvg Fgdlgevuyim'pgg
vq'dg'uvgtgFip'c'ujgyecugcvigy tgncuixg"jwokf{"cpfyk'pggfiq'dg"ogplvqtgfrgtigfrecm{"

hat'cp{"urqu'gi'twuv'c rrgetip i"vjtawi j'vj g'ktgp've ppevg Yiol"

A$./"1"*"68

Vjg'Ytu'uwgr'kp"egpugtxcugp"ycu'vg tgogxg'vj g'enru'cpfuvc rgu'cpFtgigeug'vj g qdigevu”
ectghwm{"htqo"vjg"yqqfgp"dqz0"Hkiwtg"33+"Vjg"uwthcegu"gh"vj g'ktgp"pchiu"ygtg"rtgrctgf
hgt'vtgcvogpv'd{"ectghwn"oge jcpkecn"engcpkpi"ykvj"uvggn"dtwu jgu."uecnrgnu"cpf'rtqdgucpf
D" $U*<t*h, 9" %) i (4,(4.QIH"

C'vepple"celf'ugmikgp 407" rgt'egpv"yIx+"ycu'rtgretgfitqo"vc pple"cekf. " Fuimg 'y cvgt'cpf
gvjcpan™yYg'crrigf'pwogtqwuvjkp"eqcvu"gh'vy g"ugmwkgp"yivj "cet{me"dtwujgu."dtwu jkpi"
eqpvkpwawun{"cu'vj g"cekfFtigFvq"j gnrFuvtidwg'vj g"ugmkgp gxgpi{"c pFyq"tgogxgpcm{"ctgcu"
gh'ktgp"veppevgl"Y g'eqpipwg F'crndkpi"vj g"ugnwigp wpv'vj gtg"ycu'cp'gxgp"cpf ' fgpug"io"
gh'ktgp"ve ppcvgl”

C'rtavgevkxg"oketget{uvcmkpg"ycz"ycu'crrgfvg'vjg"ftkgF'pckiu'vg cev'cu"c"xc raqwt"dcttgt)”
Jgygxgt'vjg'qdigewyim'pgg g dg ugtgFip c Flurnc{"ecug"ykj"c"uvc dng"tgncvixg"j wokFiv{"cv"
c"qy"gxgi'Ceeqtfip i 'vquwkgu'gh'eqttqukgp rqvgpvkenhgt'e jrqtkFg/eqpvckpkpi"cte jcganqikecr”
ktqp"cv"Fithgtgpv"ngxgnu” gh"tgncvkxg” jwokF{."w"ycu hqwpF'vjcv'34" rgt"egpv"ujqwif'dg'vy g
ocziowo"cmgycdng"tgncvkxg” jwokFv{"hqtiqpi"vgto"uvgtc ig"cpf furnc{"]35.39 "Vjiu"oc{"
pgv'dg"rquukdngip"c"okzgFFurnc{kp"c"'uocm"owugwo."cu"qvj gt'gdigevu"uwe j "cu"yqqF."dgpg"
cpfvgzvngu"furc{gf'kp"vjg'ucog'ecug'oc{"'dg"fcocigf'cv'uwej gy tgicvkxg" jwokfiv{)"C"
xgt{"1qy"tgncuxg"jwokFv{"eqwnf'dg"ce jkgxgFi"vjg"pchu"ctg"Furnc{gF'kp"vj gkit"qyp"Furc{"
ecug."cpf'c'eqpfikgpg FFguukecpvku"rcegfip™vjg"ygm/ugengfecugl"Vvjg'qgdigevu'ujgwrf'pgv”
dg"gzrqugfygcekf'gt g gt'rgmwe pvu'kp"Furnc{"gt"uvgtc i g"htqo"dwinfkp i "rtgfwevu."uwe j"'cu”
yaqf."rckpvu."gvel"y jke j"tgngcug'cegve"cpfhgtoke"cekfl
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A) (4,)3.48$4" 4./ (37.4. /") +

Kp"vjg'kpvtgfwewqp."yg fluewuugfvjg'vyq'curgew gh'kpvgtrigupivjg'Cddgw"itqwri"y'g'jcxg"
citge F{"hqewugF'gp'vj g Yiw'retv'd{"tgeqwpwpi"vj g"wpkswg"eitewouvc pegu'gi'vj g"i tqwr'cpf"
wpTFgtiemkp i“chqtgpuke iggm“cvkpFixkFwen'qdigevul'Vjg'ugeqpftgicvgu™vg'vl g'pclucu retvugh’
c"dtqcfgt'ocvgticn'ewnwtg'cpf'yg uvcty"vjku"kpvgtrtgvcwgp"d{"rqgmkpi“cv'yjcvvj g"kpe jww "

pchu“vgm'wu"cdgw'ktqp"rtgfwevgp'cpf'ocpwhicewtgkpvjg"Tqocp rgtg

ftgp"rtgfwewkgp."ocpwhcewtipi"ogvjgfu'cpfgxgp'ugoghqtikpi'vge j pkswgu'ecp'dg'ec riwtgf"
kp'vjg'ejgokeci'eqorquikgp.vjgtocncpfhtcewtg itgyvy "jkuvgt{"gh"cpktgp qdigeW™ Igygxgt.”
vjgug'cper{ugu'wuwen{"tgswitg"Fgutweikxg'qt"fuY iwtip i"ucorip i"cpFyjiutu'pav'ceegricdig”
hqt"c"egmgevkqp"Fgukpgf'hqt"owugwo" rtgugpvevkgpl kpuvge F."gzkukp i"cpenfvecn"tgrgtvugh”
Kpejwwjk"pchiu”ecp"dg"wugf'cu c"tghgtgpeg."cuuwokpi"vjg"pckiu’cpcr{ugf rtgxkqwun{"ctg"

tgrtgugpvcvkxg'ucorigu('6.42"

Vjgtg'ctg'vyq'uvc igu'kpxgmxgFkp'ocmipi”jecpfocfg'itgp"pchucvy g'rtgfwewkqp gh'vjg'tcy”
ocvgtkcikpvguvgem."y jke J kpxagixguugwtekp i ktqp gty cpFhwgn'cpFuogmp i kpwtpcegu.higmay g "

d{"vjg'hqtikpi"gh"ugem'kpvg"'c"Ypkuj g adigevkp™vj g ygtmujqro’
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Cpiwu'gv'cnl”]6_"hqwpTvjcv'c"pwodgt'gh'vjg"pchuvjg{"cpcr{ugf fiurc{gfvyq"qt"'oqtg"

eqpukiwqwu” jgpgu"gh” jki j"cpfiqyectdgp ktgp"gurgekem{"crqpi"vj g"ujcpmi"Vjg'ktqp uvgem
wugfkp'vjg'ocpwhcewtg gh'vjgkpe jwjki'pcku*ycuengct{"j gvgtq i gpggwu'kp’e jctcevgtt™Vv jku"

kuv{rkecn'gi'ktgp"rtqfwegf'd{"fitgev'tgfwewkgp"gh'vj g'ktgp"qtgl”

Fitgev'tgfwevkgp."cnug"mpgyp" cu"ugkf/uvcvg"tgfwevkgp."ycu'vjg" fqgokpcpy' rtgeguu”hqt”
rtgfwekpiktgp“kp"Gwtgrg"wr'vg"vj g"OkfFfig"Cigul"Uocm."ej cteqen/twgmg Fhwtpcegufkf pgv"
tgcejvgorgtcwtgu'jki j'gpqwi jvg'ogn'ktqp™3758"Fg i tggu "Egiukwut)¥puvgc Fuwe j wtpcegu®
ygtg'cdig'vq"cejkgxg'vjgtocneqpfikgpu'dgvyggp"3372'cpt 3422 fgitggu"Egiuwul"V jku"
yeu'uwhYekgpyv'vg'tgFweg'ktgp"qziFg"ykj"ectdgp" ogqpazkfg g hato ktgp kp c ugkf uvcvg "y j"
gpvtc rrgfikswifktgp ukkecvg mpgyp cu’uic i+'cpFectdgp fazkfgl’C'uko rkYg F'tg rtgugpvcigp”

gh'vjg'tgfwewkgptgcevgp cdgxgtuc'HgQ"-"EQ"sS "Hg"-"EQ, 4

Vjg'rtgfwev'gh fitgev'tgfwewkgp"gh'vj g'qtg"ku"ecmgf'c"diggo"cpfiuc'urgpi{."rcu{"ocuu"gh"
ugnfktgp "yl vjg'gpvtcrrgfikswkf uic i"\qtog 'y j gp'itqp“gzkfg tgcevu"ykvj "ukkec gt ukkecvg"
ko rwtvikgukpvjg'ktgp“gtgl™yY jhg'jav.vjg"ocuu'tu'jcoogtgfiggzrtguu'yjg'uic i‘cpfeqpugifcvg”
vjg'ktgp0" I gpgtem{."vj g"rctkengu”gh'ktgpip"vjg"diggo”ctg’eqorctevixg{ gy ip"ectdgp"*rwtg"
ktgp+."jqygxgt'rctiengugi’jki jgt'ectdgp'itgp oc{"cnuq'dg rtgugpvl’Vv jku'geewtu“dgecwugvjg"
19pg'lp"y jkej"tgp"tgFwevgp vemgu'rceg'kp'vj g'wipceg"jcu'vg'dg cv'c"egtvckp " fiuvc pegitqo”
vjg'citiprgv'ug'cuvg'jexg e ki J'gpawi j"EQIEQ. tewq g 'ty fwegvj g'qtgi'Vj g'tg fwewgp"  apg”

ku"cewem{"owej"eqqngt"vjcp"vjg'ctgctoogficvg{"ctqwpT'vjg"ckt"kprgv'cpFv'u"y jogtg'vjg"
Jctf."et{uemkpg cmg{ ktgp"ectdkfg"*Hg E"qt"egogpig+u"rtgfweg f"Ftqrigvu"gh'jki j/ectdgp”
10)*63"..48) &% , 8% ) , $HB""086) 8t% , 4370%"" " ,4D% , 0, &% , 580, 8A."" B , =AD+#%8% )" 08" *=4) O0+=t$ , =14
qygtkpi'vjg'ectdgp eqpvgpv'gh’vjg'ogven']43 "Dwv."Fgrgpfipi“gp"y jgtgvjg{"ctg"rqukkqpgf"
kp"vjg'hwipceg"fwtkpi"uognkpi."vjg'rctiengu"oc{"dg"ujkgrfgf'hitgo"vjg"ckt"kpngw"V jg"ogver”
rctiengu'hitqo’vj gug'ctgcu"ygqwif'jcxg'c'eqorcteukxgi{"jki jgt'ectdgp“eqpvgpv'c pfyqwrf'dg"
eqorctevixg{"j ctfgt'vjcp"rwtg'tgpl'Cu'vjg'digqotu'egpuagifevgfcpfhgtogFipvgtqf/ujcrgf”
wgem."rctikengu’gh” ki jgt'ectdgp’eqpvgpy'ctg'jcoogtgfylvj retiergu'ghmgygt'ectdgp eqpvgpy
givgp'kp"wpegpvtang F'cpf'tcpfqo”yc{u."tguwnkp i "kp"uvgem™vj cvku" jki ji{"xctkcdig"ip"e jgokecr”
eqorqukkgp."cpf'jctfpguul’]44."45 "

Vjg'pchu'gzcokpgf'd{"Cpiwu"gv'cn"]6 "ujqy"gxkFgpeg"gh" jgvgtq i gpgh{"{ rkecn"qh"fitgev"
tgfwegfktgpl"Iqygxgt."vjg"tgugctejgtu"qdugtxgf'cvtgpfvjcv'uocmgt'pchu'vgpFgfvg'jcxg"
ciqy"tcvkggh"jki j/ectdgp’ctgecu'y jhg'nctigt'pchu'vgpfgfvg'eqortiug'oqtg'gzvgpukxg”; gpgu”
g jki jgt'ectdgpl"V jku"equwnfkpFecvg'vj cv'vj gtg"ycu'ugog"ocvgticnugnigevkgp."rtguwocd{"
dcugf'gp'c'uoljiu"gzrgtigpeg"gn'vj g"yqtmecdiv{"gh"ocvgticn"

Kp"vjg'ecug'gh"vjg'ictig"pchu."Cpiwu"gv'cil"hqwp'vjcv'vj gtg"ygtg'ugxgten | gpgu’eqpvckpkpi”
Fhuvkpewn{"Fithgtgpv" oketquvtwewtgu'kpFecvixg"gh” ki j/ectdqp”ctgcu"cpfgy/ectdgp”ctgcul”
Pavcdn{."vjg"jki j/ectdgp"ctgcu"gzvgpfgf' fayp'qpg"ukfg gh'vyg"pch"gp{"qt"ff'pav"gzvgp "
fayp'vjg'igpivj"qi'vig ujcpmvgvjg"rakpv"Cp mwuvtcwgp”gh"vgku"gihgev'ku" rtgugpv'ip"cp’ktgp"
pchitgo"c"ulvg"pgctvjg'gct{" Tgocp"igtv'gh"Ucvenckp "gcuvgtp " Vwtmg{0"*Hkiwtg"34+"146 "Vjg"
Tgocpg/Vwtmkuj "pck"j cu"ocvgticn'e j ctcevgtiuvkeu "uvtimkp in{"ukolnc tvg'vy g'kpe jww jin"pchiuylvj "
vyq'egpukiwgwu"yqpgu’gzvgpTipi“fayp'vj g'twiigpivi "ghvi g'uj cpm'gpgiay/ectdap. apg jkij/
ectdqpl"Vjgtg“u"pgkpfecwgp"gh'c"ygrf' mepg kp"vjku"pch"gt'vj g'kpe jwwjki'gzcorgu."y jkej"
yawiFkpFrecvg'c " Fgnkdgtevglgkpkp i "ghvy q"fiihgtgpv" o cvgtkcnul*

Gzricpevgpu'gh"jay"iggiter jkecn{"flurctcvg'ucorgu"eqwif' jcxg'uwej "ukohct'urgekYe"
ocvgtken'e j ctcevgtiuvkeu kpenw g egkpekFgpegu'gh” ocpwhcewtg'qt"egpvtekug T rtgfwevkgp"
gh"Tqocp"ktqpl"Hwtyj gt"gzngtcwgp'ku"pggfgfvg vguv'vj g"tgrgevedik{"gh"vj gug"v{rgu"gh”
oletqutwewtgu'kp"oqgfgtp"gzrgtitogpvwcpf'gzcokpgvjg'ujcrg."ejgokecn"'eqorqukikgp cpf
ocvgtkcn'e j ctcevgtiukeu"gh"quj gt'gcti{"Tqocp"pch"uc o ngul”
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Hkiwtg"34<'Rjquqoletqitcrjke"oqucke"gh'gct{" Tqocp"pchiitgo "gcuvgtp"Vwtmg{"*jgc f'cpf"
rokpv'tgikqpu+'uj qykpi"egpkiwqwu" } gpgu"gh"fihgtkp 1 "oketquvtwewtgu*iki jv'oketqueqr{."
1qp ikwkpcen."4 = "Pler'gue jcpv+'146_
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kpejwwjki"dicemuokju'ctg"imgi{"vg" jcxg" jgcvgFvj g tgf/ujcrgfitgp uvgem'kp"vj o' Ytg vin"tg F/
gtcpig.vemgp'gpg tgfgwcv'ckog."ew"ghh'y j g"FguktgF'pcliigpivj‘cpf'jcoogtgFemhqwt ukFgu”
vergtipi“fqypvjggpivj'vghqto c'rapw'Vjguokjuygwfvjgp"jcxgtgjgcvgfvjg'pch'cvv g"
JocF.pugtvgF'vjg"peki rakpy'Ytuv'kpvg'c"pek" jgc Fpi vaagi'cpFykj "digyu'gh'vjg'jcoogt'cv'c"
uki jv'cpinghqtogfvjg'ug/ecmgftqugjgcF*vjgtgwi j'r{tcokfcrujcrg+'qt'ykj ngxgidigyu‘gh”
vjg"jcoogthgtogf'c fum/img"pcy' jgc F'kvku"pgv'wptgcuqpedig'vg'gzrgevvj cv'c"umimg Fuokj”
yagwF'jexg'rtgfwegf'jki j xgwogu'gh"pclu"swiem{."cpf'oc{"jcxg"cuq"dggp"cdig’vq Fuvkp iwku j"
dgvyggp"ugem'gh'ktgp"vjcv'uggogfvq'dg" rctikewnctn{" jctfgtvg"yqtm."cpF'wugf'vj cv'uvgemhqt"
ictigt'pckul’Vjg'uegpctiqu'fguetidgf'jgtg"jcxg'dggp tgegpuvtwevg Fhtgo"vjg'ogvemqitcrjke"
cpcr{ugu'eqpfwevgF'd{"Cpiwu"gv'cn"c pfvtc Fkgpcr'dicemuok jkpi"rtcevkegui”]47."48_

Vjg'yc{p"yikej qpg/ukfgf';gpgu'gh"jki jgt'ectdgpitgp'crrgctip'vjg'pe jwwjki'pchu. "ghvgp"pgv"
gzvgpfipi‘cmvjg'yc{ciqpi'vjg'ujcpm.ku'c"rgewkctgcwtgat'c'pckikpyvjggt{. vjku'egorqukkgp”
ku"pgv'gqrkocihgt'gpuwtkp i "vjg'igpivj g g'vergtgfuj cpmkutkikFFqyp vu"wnigp vy "cukku"
ftixgp'kpvg"kodgti"Hgt'vjku"gweqog."gpg"ygwif'gzrgev'emhgwt'gFigu'qivjg'ujcpm'cpf rokpy”
vq'dg"gswem{"jctfl'kp'hcev."uqgog ghvj g'kpe jwwjhi'pckiu’ctg'gzc orgugh'y jcv'c'oqgfgtp rgtugp”
oki jv'eqpukFgtyvg'dg'dc F'ygtmocpujir."ykj ictig Yuuwtgu'ip'vj g'ktap tg rtgugpvp i puwhYekgpy'
eqpuaifcwkgp gty g"qtkikpen'uvgem."cpfocp{"gh"vjg'kpejwwjk pcku.kpemFpi“cm'vjglvgou'ip”
vjg'Cddgw"itgwr."jcxkp i"geegpvtkecm{/rquivkgpg ' gc Ful"V j gtg"ku"hwtvj gt kpuki jv'kpvqg"vy g"umim"
gh'vjg'pch'ocmgtughvj g'hqtvtguuld"Mc rwuvc"cpF'Wp gty qqf'fgewogpvg F'vj g'htcewtg uwthceg”
gh'cpfpejwwjk'pch™*Cpiwu"gv'cn)" I tqwr'Fv{rg+'dtgmgp"wpfgt'godtiwikp i "eqpfkqpul42_"Vjg{"
hqwpF'c'ugtigu'ghatikp i“Fghgevu'kp'vj g'hgto "gi'etcemu’cpF'Yuuwtgu'kp'vj g'"ogver'c pFleqpemwfg
vjcv'vjg'fahgevu"eqwnf'j cxg tguwng Fip ickwtg"d{ "ergcxc i g'htcewtg ko rtqrgti{"ftixgp"cvigy"
vgorgtcwtg("Vjg'ocvgticu"gxkFgpeg kpfiecvguxctkcdilv{"kp'vj g'e jgokecn'eqo rquikgpghktgp”
wgem"wugf'd{"vjg'Tgocpuhgt'pchu"cpF xcticdik{"kp"hcdtiecvkqp"swcv{"
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Vjg'ctejcgaiqikecr'cpfvgzwen'gxkfgpeg uwi iguvu'c"itgev'gzrepukqp’gh" Tgocp/egpswgtg "
vgtthvgt{"cpfugmgogpvu'p'jgicvgtFgec fgu'gh'vj g 3uvegpwt{p"Dtickpl4."49 "Cp"gukocvg "
42"222"1gikgpctigu’]4: "yawnf'jcxg'ogepv'c ki j fgocpfhgt'rtgfwewkqgp cpf ockpvgpcpeg”
gh'ktgp"ygcrgpt{."ctogwt'cpfvggnul’Fwtkpi"vjku"kog."vjg"Tgocp"cto{"ycu'ecorckipkpi ip"
#%,8D , S *=4*) 0968) P OH 4" * =4 " ) *$) +=""#*<eti$h " ) *Q7 , $EBEASEATH=r*<§3) 04Be* 6" ) *Q7, 0, =6
vgttvgtkgul"Hatvtguugu'tkmg"kpe j ww jh."ykvj "wu"dcttcemu."ghVegtul” j gwugu."Ftia" jem." jqurkcn.”
cTolkpkuvtcvxg'dwifkpiu'cpfyqgtmujqru."ygtgictig'ykj "gzvgpukxg uwrgtutwevwtgu'gi'kodgt/
itcogf'dwinfipiu‘cpfycwg'cpffecwd"ycmu.'cpftgswitgf uvgemu'ghktgp gt utwewten'rwtrqugul®
14."4; "Vjg'hcevvjcvvjg'pchiu"ygtg'ocfg'ip uwej "ictig'swe pvkgu."vj gqtgukecm{"gzegg fipi"
vj g'tgswitgogpvu'hgt'qpg hgtitguu”cngpg."‘uwi iguuvjcvvjg{"'oc{"jcxg'dggp mgrvkp"tgugtxg"
cv'kpejwjktgc F{"hqt"Fgrg{ogpvvq"pgy hqtwu"cu*vgttivgt{"ycu'ugewtgf'cpfvjg'pqtvj gtp"
htgpukgt'ycu’ctxcpegfl']52_"Dcugfgp cwikdwedig'unc i"fworu™vjg"ycuvg rtgfwew ghktgp qtg”
uogmpi+.'vjgtg'tu'egplgewtgvjcv'icpcxgtc ig'qi's82'vgppgurgt'cppwogittgp“ygtg rtgfweg
dovyggp'CF"65/322"qt"vj g"rtgxkpeg."eqgxgtipi*vjg"oclgt'ugwgogpv'cpf rtgfwevgp“ctgcu”
gh"vjg"Ygcerf."Hqtgu'gh"Fgcp cpf'Lwtcuuke" TkFig0']49."53 "Qp"vjku"dcuku."ugxgp "vgppgu“gh”
A70,=40)*iD)7.=40,B0,$, *# "A) 7T#ED)EB, 06" , *#) %%, 4" =, 0"'<, & **7"" §&0) *4B0)=7" , =83) 0é%, &
rtgxkpegl"D{"cp{"ceeqwpv."jku"u"c"tgoctmcdng"swcpv{"gn’ktgp"vq" j cxg"dwtkg 0"

YQg'ecp'gzrqtg'vj g'gegpgoke"cpf ugekcixcwg"gh'vy g'kpe Jwwj ki"pckiu“c g oqtglPclu’ctg"
ukorg."dcute’ujc rgu'tp'dicemuok jkpi'vgtou'cpFctg eqpukfgtg FpgvFitYewn'vg ocmg swiem{"
cpFipctigswepvikgul48 "Ugog“gh'vj g ocvgticiu'gxkFgpeghtqgofpe jww jkn'uwr rqtvuvj g'paukgp”
vjcvvjatg'ycu'jcuvgkpxgnxg Fiphedtiecugp.‘pcogi{ "gzcongu'gh'‘cu{oogvtiecn."geegpvtiecm{/
Jgcfgfcpf'rggin{/hgtigf'pchul™Y g'ujqwf'dg"okpfiwvjcv'vj g'pclu"ygtg winkvctic p"qgdigevu”
wugFvg'"j grfhcuvhgtiYecwgp"ycmu."i cvgu'c pF gy gt'utwevwtgu'kp" okikve t{ iqtvtguugul'V j g"orf"
cfcigvjevihgt'ycpv'gh'c'pchEvjgmpifqo"ycunquipqrykjuvcpfipi.vj g tium'gi'ecvcuvtqr jke"
1quuitgokortqrgt{"eqpugnfcvgfpchu“ykj ‘geegpvtie”jgc Fukugyip quj gt"yqtfu.vjg"pchu”
ygtg'oquvkmgn{"Yv'hgt"rwtrqug'cpfygtg'ocfg'equv/gigerixg{l"Htqo "rgtugpcnrgdugtxcgpu’
gh"ogfgtp"dicemuokvju"y jq'rtgfweg"jcpf/ocfg’pchu.vjg'cw jqt'gukocvgu'vjcv'gp'cxgtcig"
cp'gzrgtigpegfuokjecp'rtgfweg’gpg'uocmvg'ogfiwouk; gfpchtpcdgw'6 7"'ugeqpfuthvjg"
uvgemku"cntge F{"tgF'jqu"Wukp i "vjku'cu"c"rgkpv'gh'tghgtgpeg. v ygwrf'vemg'cdqw'33"222"j qwtu"
vq'rtgfweg'oqtg"vjcp":97"222"pchu"d{"j cpF0"kv"ku"wpengct'ih"cm"vjg"pcku"ygtg"rtgfwegf cv'
vjg'uhg'gti"'ugog"ygtg'vtcpurgtvgfvg kpejwjkiitqo v g'uqwji'kp"cp{ "ecug."vj g"swcpwv{"
tgrtgugpvu’c"uki pkYecpvipxgurogpy'gh"ogp'c pf tgugwtegu. kpewFip i "vemkp i kpvg"ceeqwpy'vj g
pggf'vq'okpg."rtgretg qtg"cpfhwgn."dwinfhwtpcegu'cpf'uogn'vjg'itgp gt uvgeml"Htgo v jku."
vg"jcxg'cepkpFrecwqp gt g'gihgtv'pggfgfvg ' ocmg v gkpejwwik"pchu."cpf'vjg'gegpqotke”
xcmwg'gh'vj g qdigevu dwtkgFp"vj g" 1 tqwp 0"

Vjg'gikgpiu'fgelukgp/ocmipi"cpF riqdigo’ugixip i "ecp"ciug'dgeqpukfgtg FI'C Fgidgtevg'cev'
uwej"cu"dwt{kpi"ugxgp"vgppgu"gh'ktgp"tgrtgugpvu"c"o{tic F'gh"rquukdivkgu”eqpegtpkpi"vj g"
eqpuekgwu"Fgekukqp"dgjkp "V jgtg'ctg'c"pwodgt'gh"gzcorgu'gi'vjg"Tgocp"cto{" jkfpi"
ocvgtien'cpf'gswirogpv'vjcv'ycu'uetcr."fcocigf."qt"pggfipi“tgrckt”]52 "dw'vjg'kpe jwwjh"
pchu“ctg"pqvcdng"dgecwug'qgivj g"swe pvv{"gh" ocvgticn"dwtkgF'cpFvjg'icevvj cv'vj g"pchu"ygtg"
wpwugT'Vjgtg'oc{"jcxg"dggp"cp'ipvgpikqpvg tgwitp'kp'vy g'wwtg'vg tgegxgt'vi g"uvgemrig."qt"
vjg'dwticn"oc{"jcxg"dggp"ocTg'wpfgt'fwtguu."c"jwttkgF'cevkqp"y jgtg'vj g'nqikukecn"qrigpu”
gh'vtcpurqgtip i "ugxgp"vgqppgu"gh" ocvgticn"ygtg"kokg "V j g"dwticn"gh rgtigewn{" i gq f."wpwug "
ktgp"uwi iguw'vjg'ocvgticr'ycu'eqoogpi{"cxchcdg"cpFvjcv'vjgtg"ycu'egpYFgpeg'ip'vig"
umim“cpf'cFecrvediv{"gh"vjg"Tqocp"cto{vg"gzrgk"qvj gt'uwr rikgu."puvcmevgpu'cpf'u{uvgou”
swkem{"cpF'ghhgevixg{l"Cue jgt"uwi iguvu'vjcv'tgugcte jgtu'gh"ocvgticn"ewnwtg"u jqwif'dg qp"
vjg'ggmagw'hat'gdigevuiimg'vj g'eqoogp"pcli'cu" ravgpieriuwrgtc ticewldgecwug'vi g{ " {ignf"
c"urgekenkpuki jv'kpvg"vj g'kpvgmgewcn"ygtrf'gh"vj 9" rgqrig"gh'c" rctiewnct” jkuvgtkecnkogip“c”
yc{"'wpocvejgf'd{"cp{"qvjgt'qdigev'gh"vjg"ucog"rgtiqfi"]54 "kp"vjg"ecug"gh"vj g"ktgp"pcku"
itqgo"kpejwwjkn."yg" jcxg"ickpgFkpuki jv'kpvg"rtgfwewgp."vgejpanqi{"cpf'gticpkucwgp ghvjg"
korgticr'cto{0"Dw"yg"jcxg"cnuq'ugv'vj g"ctighcevu'kp"c"oqtg"rgtugpcn'eqpvgzy'd{"fiuewuukpi”
vjg'rtgfwevwgp."cdtkecvgp'c pFFgrqukkqp’gh™vy g"pckiukp'vgtou"ghiguu’ve p ikdng"eqpeg rvu‘mg"
eqpYfgpeg."gzrgtigpeg.'rtqdigo"ugxipi"cpf'gzrgfigpe{l”

Hkpem{."c"yqtF'cdaw'cte jcgaigikectYpFu. pvgtrtgvewkgp'c pFegpugtxcigp<'c oclqt'ikc div{"gh"
dgkpi"cdig'vg'kpvgtrtgvvjg'reuu'vjg'ej cpeg gh'uwtxixcn'gh’c p{"ctvghcevth"pav'hgt"c hqtwivgwu”
fgekukgp"d{"vjg'Tqocpgikgp'vg"dwt{"c"uvgemring"ghktgp."eqwing 'y j hcxqwtcdng"fgrquivigp”
Y FH) RBE =%, 4B , 0SB THER) AR 10T%", ). ) <tSRDU) )", =8 %<, kX)) +4").) 7D, &
yawif'pgv'dg'kp"vj g"ucog"rquikgp"vgFe{vq"Fluewuu"eqttqukgp"rtgeguugu."vjg'umm'gh"Tgocp"
pch/ocmgtu'cpfvjg'qticpkucwgp"gh'vj g'torgtici'cto{i Egtickpr{"Ot'Cddagwiu"c oh{"y qwrf"
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122)0(,7 =9 Tabular results of Raman peaks relating to surface analysis of A1, A2 and A3 Raman
spectrometer 633 nm radiation HeNe laser, University of Canberra

#1 | %&/2.) ()473,25,10 ",-).871/2160( $8780 4+5;° /"
0055)(
1 Al mid shank brown oxide 1 magnetite (Fe;0,) £60
2 Al mid shank brown oxide 2 magnetite 219 | 297 522 856
3 A1 mid shank brown oxide 3 goethite ( -FeOOH) 245 | 298 390 475 553
4 Al mid shank brown oxide 4 unknown 215 | 222 392 590
5 A1l mid shank brown oxide 5 feroxyhite (#-FeOOH) 290 | 400 857
and magnetite -
6 Al mid shank brown oxide 6 haematite (Fe,03) 226 | 245 293 410 610 660
7 A1 mid shank yellow oxide 1 goethite 249 | 299 384
8 A1l mid shank yellow oxide 2 goethite 252 | 299 336
9 Al mid shank yellow red oxide 1 lepidocrocite (- 220 | 251 309 379 528 655"
FeOOH) —
10 A1 point white adherent High fluorescence and low Raman signal
11 | A2 under head brown oxide 1 predominately 249 | 301 | 390 546 | 712"
goethite -
12 | A2 under head brown oxide 2 predominately 248 | 300 | 392 550" | 707™
goethite -
13 A2 under head brown oxide 3 predominately 251 | 299 389 554 684"
goethite -
14 A2 under head brown oxide 4 lepidocrocite 219 | 220 306 348" | 378 528 650"
15 A2 under head yellow red oxide 1 predominately 218 | 287 398 605" | 660
haematite —
16 A2 under head yellow red oxide 2 predominately 298 | 394 54771 7057
goethite -
17 A2 under head yellow red oxide 3 lepidocrocite 219 | 251 307 3487 | 379 528 649"
18 A2 point brown oxide 1 predominately 207 | 308 390 538 605 724 911"
akageneite (1-FeOOH) —
19 A2 point brown oxide 2 feroxyhite-uncertain 298 | 394 685"
20 A2 point brown oxide 3 goethite 247 | 297 393 5477 | 7057
21 A2 point yellow red oxide 1 haematite 221 | 288 402 490 605
22 A2 point yellow red oxide 2 akageneite 310 | 390 542 722
23 A3 shank fissure glassy brown 1 akageneite 310 | 390 410" | 489 537 605 725
24 A3 shank fissure glassy brown 2 akageneite 310 | 389 416 489 539 605 725
25 A3 shank fissure glassy brown 3 akageneite 310 | 388 416 489 537 604 723
26 A3 shank fissure yellow oxide 1 akageneite 305 | 387 415" | 487 538 603 722
27 A3 shank fissure red oxide 1 haematite 226 17244 293 409 493 540 609
28 A3 shank fissure red oxide 2 goethite 204 | 245 299 386 417" | 480 549
29 A3 shank fissure red oxide 3 goethite 204 | 245 299 387 4157 | 479 549
30 A3 shank fissure red oxide 4 akageneite 309 | 388 4137 | 489 537 604 723
31 A3 shank fissure red oxide 5 akageneite 308 | 389 415" | 489 538 603 725
32 A3 under head yellow 1 goethite 205 | 247 300 387 477 552 707"
33 A3 under head brown 1 goethite 219 | 251 301 477 5437 | 688"
34 | A3under head dark brown 1 goethite 301 | 389 | 480" [ 560™
35 A3 under head dark brown 2 6-line ferrihydrite 252 | 380 505
(FesO3(OH)s) —
36 A3 under head dark brown 3 6-line ferrihydrite and | 252 | 301 385 5177 | 215
goethite e
37 A3 under head yellow red 1 goethite 250 | 300 390 476 557 697"

Rouble underline = strongest peak, single underline = next strongest peak,

Cornell and Schwertmann reference series [13]
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