
This is a peer-reviewed, post-print (final draft post-refereeing) version of the following published
document, The final publication is available at Springer via http://dx.doi.org/10.1007/s00421-
018-4037-2 and is licensed under All Rights Reserved license:

Tiller, Nicholas B., Turner, Louise A ORCID: 0000-0002-0153-
7075 and Taylor, Bryan J. (2019) Pulmonary and respiratory 
muscle function in response to 10 marathons in 10 days. 
European Journal of Applied Physiology, 119 (2). pp. 509-518. 
doi:10.1007/s00421-018-4037-2 

Official URL: http://dx.doi.org/10.1007/s00421-018-4037-2
DOI: http://dx.doi.org/10.1007/s00421-018-4037-2
EPrint URI: https://eprints.glos.ac.uk/id/eprint/8847

Disclaimer 

The University of Gloucestershire has obtained warranties from all depositors as to their title in 
the material deposited and as to their right to deposit such material.  

The University of Gloucestershire makes no representation or warranties of commercial utility, 
title, or fitness for a particular purpose or any other warranty, express or implied in respect of 
any material deposited.  

The University of Gloucestershire makes no representation that the use of the materials will not
infringe any patent, copyright, trademark or other property or proprietary rights.  

The University of Gloucestershire accepts no liability for any infringement of intellectual 
property rights in any material deposited but will remove such material from public view 
pending investigation in the event of an allegation of any such infringement. 

PLEASE SCROLL DOWN FOR TEXT.



Rwnoqpct{"cpf"tgurktcvqt{"owueng"hwpevkqp"kp"tgurqpug"vq"32"octcvjqpu"kp"32"fc{u

Pkejqncu"D0"Vknngt3."Nqwkug"C0"Vwtpgt3. Dt{cp"L0"Vc{nqt4

3Cecfgo{"qh"Urqtv"cpf"Rj{ukecn"Cevkxkv{."Ujghhkgnf"Jcnnco"Wpkxgtukv{."WM

4Uejqqn"qh"Dkqogfkecn"Uekgpegu."Wpkxgtukv{"qh"Nggfu."WM

Twppkpi"Jgcf<"Tgurktcvqt{"tgurqpugu vq"wnvtcoctcvjqp uvcig/tcekpi

Eqttgurqpfgpeg<"

Ft"Pkejqncu"D0"Vknngt ｡"Cecfgo{"qh"Urqtv"cpf"Rj{ukecn"Cevkxkv{."Ujghhkgnf"Jcnnco"Wpkxgtukv{."WM ｡"

Gockn<"p0vknngtBujw0ce0wm ｡"Vgngrjqpg<"-66"*2+336"447"7;84 ｡"Qtejkf" KF<"jvvru<11qtekf0qti12222/

2223/:64;/87:Z



Tgurktcvqt{"tgurqpugu vq"wnvtcoctcvjqp uvcig/tcekpi

4

CDUVTCEV

Rwtrqug< Octcvjqp" cpf" wnvtcoctcvjqp" rtqxqmg" tgurktcvqt{" owueng" hcvkiwg" cpf rwnoqpct{"

f{uhwpevkqp="pgxgtvjgnguu."kv"ku"wpmpqyp"jqy"vjg"tgurktcvqt{"u{uvgo"tgurqpfu"vq"ownvkrng."eqpugewvkxg"

fc{u"qh"gpfwtcpeg"gzgtekug0"Ogvjqfu< Pkpg vtckpgf"kpfkxkfwcnu"*8 ocng+ eqpvguvgf"32"octcvjqpu"kp"32"

eqpugewvkxg" fc{u0 Oczkowo uvcvke" kpurktcvqt{" cpf" gzrktcvqt{" oqwvj/rtguuwtgu" *OKR" cpf" OGR+.

rwnoqpct{"hwpevkqp"*urktqogvt{+."rgtegrvwcn"tcvkpiu"qh"tgurktcvqt{"owueng"uqtgpguu"*Xkuwcn"Cpcnqiwg"

Uecng+." dtgcvjnguupguu" *f{urpgc." oqfkhkgf" Dqti" ET32 uecng+." cpf" u{orvqou" qh" Wrrgt/Tgurktcvqt{"

Vtcev" Kphgevkqp" *WTVK+. ygtg" cuuguugf" dghqtg" cpf" chvgt"octcvjqpu" qp" fc{" 3." 6." 9" cpf" 320"Tguwnvu<

Itqwr"ogcp" vkog hqt" 32" octcvjqpu" ycu" 498ł57"okp0" Tgncvkxg" vq" rtg/ejcnngpig" dcugnkpg" *37;ł54"

eoJ4Q+."OGR"ycu"tgfwegf"chvgt"fc{"3"*358ł53"eoJ4Q."r?20239+."fc{"9"*35:ł64"eoJ4Q."r?20257+.

cpf"fc{"32"*352ł63"eoJ4Q."r?2022:+0"Vjgtg"ycu"pq"ejcpig"kp"rtg/octcvjqp"OGR"cetquu"fc{u"3."6."9."

qt"32"*r@2027+0 Rtg/octcvjqp hqtegf"xkvcn"ecrcekv{"ycu"ukipkhkecpvn{"fkokpkujgf"cv"fc{"6"*6096ł302;"

xu0"6078ł302; N."r?20257+."tgockpkpi dgnqy"dcugnkpg"cv"fc{"9"*r?20267+"cpf"fc{"32"*r?20237+0"Vjgtg"

ygtg"pq"ejcpigu"kp"HGX3."HGX31HXE."RGH."OKR."qt"tgurktcvqt{"rgtegrvkqpu fwtkpi"vjg"eqwtug"qh"vjg"

ejcnngpig *r@2027+0"Kp"vjg"37/f"rquv/ejcnngpig"rgtkqf."71; *78'+"twppgtu"tgrqtvgf"u{orvqou"qh"WTVK."

tgncvkxg" vq"31; *33'+"rtg/ejcnngpig0"Eqpenwukqpu< Ukping/uvcig"octcvjqp"rtqxqmgu" cewvg" gzrktcvqt{"

owueng"hcvkiwg yjkej"oc{"jcxg"kornkecvkqpu"hqt jgcnvj"cpf1qt"rgthqtocpeg."dwv"vgp"eqpugewvkxg"fc{u"

qh" octcvjqp" twppkpi" fqgu" pqv" gnkekv" ewowncvkxg" *ejtqpke+ ejcpigu" kp" tgurktcvqt{" hwpevkqp" qt

rgtegrvkqpu qh"f{urpgc0"Vjgug"fcvc"cnnwfg"vq vjg"tqdwuvpguu"qh"vjg"jgcnvj{"tgurktcvqt{"u{uvgo0

Mg{"yqtfu<"Wnvtcoctcvjqp."gpfwtcpeg."nwpi"hwpevkqp."hcvkiwg0
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KPVTQFWEVKQP

Tgurktcvqt{"owueng"hcvkiwg" ku"c"rjgpqogpqp"yjgtgd{" vjg" kpurktcvqt{"cpf1qt"gzrktcvqt{"owuewncvwtg"

gzjkdkv" c" vtcpukgpv tgfwevkqp" kp" hqteg/igpgtcvkpi" ecrcekv{." tgncvkxg" vq" dcugnkpg" xcnwgu *Tqogt" cpf"

Rqnmg{0" 422:+0" Tgurktcvqt{" owueng" hcvkiwg" jcu" dggp" cuuguugf" qdlgevkxgn{" hqnnqykpi" jkij/kpvgpukv{."

gzjcwuvkxg" e{enkpi" cpf" twppkpi." ocpkhguvkpi kp" c" 37" / 52'" rtg/vq/rquv/gzgtekug" tgfwevkqp" kp"

vtcpufkcrjtciocvke"qt icuvtke" vykvej/rtguuwtg" kp" tgurqpug" vq"pgtxg" uvkowncvkqp *Lqjpuqp"gv"cn0"3;;5="

Vc{nqt" gv" cn0" 4228+0" Yjgp" tgurktcvqt{" owueng" hcvkiwg" jcu" dggp cuuguugf" kpfktgevn{ wukpi" oczkowo

xqnkvkqpcn" oqwvj/rtguuwtg" ocpqgwxtgu." ukoknct" rtg/vq/rquv/gzgtekug" tgfwevkqpu" ygtg" qdugtxgf

hqnnqykpi" tqykpi" cpf" uykookpi" vkog/vtkcnu *Nqocz" cpf"OeEqppgnn0" 4225="Xqnkcpkvku" gv" cn0" 4223+0

Wukpi"c"rtqrqtvkqpcn"cuukuv"xgpvkncvqt"vq"qhhnqcf"vjg"tgurktcvqt{"owuengu"fwtkpi"gzgtekug."Dcdeqem"gv"cn0"

*4224+ hqwpf" vjcv" vjg" yqtmnqcf" gpfwtgf" d{" vjg" fkcrjtcio" ycu c" etkvkecn" fgvgtokpcpv" qh" gzgtekug/

kpfwegf"fkcrjtciocvke"hcvkiwg0 Oqtgqxgt."wukpi"qdlgevkxg"pgtxg"uvkowncvkqp vgejpkswgu."yg"tgegpvn{"

qdugtxgf" gzrktcvqt{." dwv" pqv" kpurktcvqt{. owueng" hcvkiwg" hqnnqykpi" oczkocn" wrrgt/dqf{" gzgtekug

*Vknngt"gv"cn0"4239+0"Ikxgp"vjcv"vjg"gzgtekug"vtkcn"kpfwegf"qpn{"c"oqfguv"xgpvkncvqt{"fgocpf." vjg"fcvc"

uwrrqtv"vjg"pqvkqp"vjcv"jkij"okpwvg"xgpvkncvkqpu ctg"c"rtgtgswkukvg"hqt fkcrjtcio"hcvkiwg."yjgtg/cu"vjg"

gzrktcvqt{" owuengu" oc{" dg" nguu" hcvkiwg/tgukuvcpv0 Tgurktcvqt{" owueng" hcvkiwg" ku" vjqwijv" vq" dg"

wpfgtrkppgf"d{"rgtkrjgtcn."tcvjgt"vjcp"egpvtcn."ogejcpkuou *Lqpgu0"3;;8="Ywvjtkej"gv"cn0"4237+."cpf"

eqpvtcevkng"hwpevkqp"v{rkecnn{"tgvwtpu"vq dcugnkpg"ykvjkp"3"/ 4"j"qh"gzgtekug0

Vjgtg" ku" c" itqykpi" dqf{" qh" yqtm" rgtvckpkpi" vq" tgurktcvqt{" owueng hwpevkqp" hqnnqykpi"

gpfwtcpeg" cpf" wnvtc/gpfwtcpeg" twppkpi0 Tgfwevkqpu" kp" oczkowo kpurktcvqt{" oqwvj/rtguuwtg" kp" vjg"

tgikqp"qh"\37'"jcxg"dggp"qdugtxgf" koogfkcvgn{" hqnnqykpi" ukping/uvcig"octcvjqp *Ejgxtqngv" gv" cn0

3;;5="Tquu"gv"cn0"422:+."cnvjqwij"pq"gxkfgpeg"qh"gzrktcvqt{"owueng"hcvkiwg ycu"tgrqtvgf0"Gxkfgpeg"qh

rquv/octcvjqp fgetgcugu"kp"tgurktcvqt{"owueng"gpfwtcpeg *\49'+"jcxg"dggp"pqvgf."yjgp"cuuguugf"xkc"

vkog/vq/gzjcwuvkqp *Vnko+ fwtkpi"uwuvckpgf"kpurktcvqt{"rtguuwtg *Mgt"cpf"Uejwnv¦0"3;;8+."ykvj"ukoknct"

qdugtxcvkqpu ocfg hqnnqykpi 46" j" qh vtgcfoknn" twppkpi" yjgp" tgurktcvqt{" owueng" gpfwtcpeg ycu"

cuuguugf"xkc"oczkowo xqnwpvct{ xgpvkncvkqp kp"34"u"*OXX34+ *Ycttgp"gv"cn0"3;:;+0 Vjg"qpn{"uvwf{"vq"

wug"ocipgvke pgtxg/uvkowncvkqp vq"cuuguu"tgurktcvqt{"owueng"hcvkiwg"hqnnqykpi"wnvtcoctcvjqp"*fghkpgf"
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cu"c"tceg"vjcv"gzeggfu"vjg"vtcfkvkqpcn"octcvjqp"fkuvcpeg"qh"6404"mo= Oknngv" cpf"Oknngv0"4234+ qdugtxgf

c" tgfwevkqp" kp" oqwvj" vykvej/rtguuwtg" qh" \3;'" koogfkcvgn{" hqnnqykpi" c" 332" mo" oqwpvckp" tceg"

*Ywvjtkej"gv"cn0"4237+= uwej"c"tgurqpug"ku"kpfkecvkxg"qh"nqy/htgswgpe{"kpurktcvqt{"owueng"hcvkiwg0

Pqvykvjuvcpfkpi"vjg"kornkecvkqpu"qh"tgurktcvqt{"owueng"hcvkiwg."octcvjqp"cpf"wnvtcoctcvjqp

ctg" cnuq" vjqwijv" vq" pgicvkxgn{" korcev" qp" rwnoqpct{" hwpevkqp0" Vjg" hktuv" uvwf{" vq" kpxguvkicvg" vjku"

rjgpqogpqp"ogcuwtgf"nwpi"ecrcekv{"kp"vjg"hktuv"44"hkpkujgtu"qh"vjg"3;45"Dquvqp"Octcvjqp."pqvkpi"vjcv"

rquv/tceg"xcnwgu"ygtg"ukipkhkecpvn{"tgfwegf"d{"20:"N"*39'+"*Iqtfqp"gv"cn0"3;46+0"Oqtg"tgegpvn{."*Tquu"

gv"cn0"422:+ tgrqtvgf cp"cewvg"fgetgcug kp"rgcm"kpurktcvqt{"hnqy"*RKH= 805"vq"60;"Náu/3+"cpf"hqtegf"xkvcn"

ecrcekv{" *HXE= 7095" vq" 7068" N+ koogfkcvgn{" hqnnqykpi" c" octcvjqp." dwv" rctcogvgtu" jcf" tgeqxgtgf"

ykvjkp"46"j0"Tcegu"qh"gzvtgog fwtcvkqp"*552"mo"oqwpvckp"wnvtcoctcvjqp+"cnuq gnkekvgf tgfwevkqpu"kp"

rgcm kpurktcvqt{" cpf" gzrktcvqt{ hnqy." cu" ygnn" cu" hqtegf" gzrktcvqt{" xqnwog" kp" 3" ugeqpf" *HGX3+"

*Xgtpknnq" gv" cn0" 4237+0 Ikxgp" vjg" rqukvkxg" eqttgncvkqp" dgvyggp" rwnoqpct{" hwpevkqp" cpf" octcvjqp"

rgthqtocpeg" *Ucnkpgtq" gv" cn0" 4238+." cpf" vjg" pgicvkxg" eqttgncvkqp" dgvyggp" vjg" rtg/vq/rquv" gzgtekug"

tgfwevkqp"kp"OXX34 cpf"wnvtcoctcvjqp"hkpkuj"vkog *Xgtpknnq"gv"cn0"4237+."kv"ku"tgcuqpcdng"vq"uwrrqug"

vjcv"c rwnoqpct{"f{uhwpevkqp"okijv"pgicvkxgn{"korcev"qp"gzgtekug"rgthqtocpeg0

Fgurkvg"vjg"cxckncdng"nkvgtcvwtg"qp"vjg"tgurktcvqt{"tgurqpugu"vq"ukping/uvcig"gpfwtcpeg"twppkpi."

cp"korqtvcpv."cu"qh"{gv"wpfgvgtokpgf. eqorqpgpv"qh"rwnoqpct{"cpf"tgurktcvqt{"owueng"hwpevkqp"ku"vjg"

korcev qh" ejtqpke" gpfwtcpeg" gzgtekug" vjcv" ku" rgthqtogf qp" ownvkrng." eqpugewvkxg" fc{u0" Ownvk/uvcig"

gpfwtcpeg"twppkpi"rtgugpvu"cp"gzegnngpv oqfgn"ykvj"yjkej"vq"uvwf{"vjg"nkokvu"qh"jwocp"rj{ukqnqikecn"

hwpevkqp0 Fcvc" qp" vjg" tgurktcvqt{" tgurqpugu" vq" uvcig/tcekpi" yqwnf" qhhgt" c" pqxgn" kpukijv" kpvq" vjg"

tqdwuvpguu"qt" hcnnkdknkv{ qh" vjg"jwocp" tgurktcvqt{"u{uvgo kp" tgurqpfkpi" vq tgrgcvgf gzgtekug"uvkownk0"

Hwtvjgtoqtg."uwej"fcvc"okijv"kphnwgpeg"gpfwtcpeg"twppkpi"vtckpkpi"uvtcvgikgu."kp"cffkvkqp"vq"vjg"dguv"

rtcevkeg"qh"ogfkeu"qxgtuggkpi"vjgug"gxgpvu0

Ceeqtfkpin{." vjku" uvwf{" cuuguugf tgurktcvqt{"owueng" cpf" rwnoqpct{" hwpevkqp" kp" c" itqwr"qh"

gpfwtcpeg"twppgtu"yjq"eqpvguvgf"c"rtg/fgvgtokpgf"wnvtc/gpfwtcpeg"gzgtekug"ejcnngpig"eqortkukpi"32"

octcvjqpu"kp 32"eqpugewvkxg"fc{u0" Kv"ycu"j{rqvjgukugf" vjcv<"k+" vjgtg"yqwnf"dg"cp cewvg"*ykvjkp/fc{+"

tgfwevkqp"kp"tgurktcvqt{"owueng"cpf"rwnoqpct{"hwpevkqp"hqnnqykpi"cp{"ikxgp"octcvjqp="cpf"kk+"vjgtg"

yqwnf"dg"c"ejtqpke"*dgvyggp/fc{+"tgfwevkqp"kp"dcugnkpg"rctcogvgtu cu"vjg"ejcnngpig"rtqitguugf0
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OCVGTKCNU"CPF"OGVJQFU

Rctvkekrcpvu

Gngxgp tgetgcvkqpcnn{/cevkxg"gpfwtcpeg"twppgtu *: ocng."5 hgocng+."xqnwpvggtgf"vq"rctvkekrcvg"kp"fcvc/

eqnngevkqp" rtqvqeqnu0"Vyq"rctvkekrcpvu" ykvjftgy" htqo" vjg" uvwf{" fwg" vq" kplwt{" cv" fc{" ukz" cpf" gkijv."

tgurgevkxgn{="vjgtghqtg."uvcvkuvkecn"fcvc"ctg"rtgugpvgf"hqt"p"?";"*8"ocng."5"hgocng+"*ogcp"ł"U0F0"cig ?"

6:08 ł";06 {="ocuu ?"9609 ł"3604 mi="uvcvwtg ?"39603"ł"320: eo+0 Rctvkekrcpvu"jcf"dggp"vtckpkpi"hqt"32"

ł"6"{ *tcpig ?"7"/ 36"{+."tcp 69 ł"38 okngu"*909"ł"40:"j+"rgt"yggm."cpf"gzjkdkvgf"c"itqwr"ogcp"ugcuqp)u"

dguv" octcvjqp" vkog" qh" 439" ł" 44" okp" *5" j" 59" okp" ł" 44" okp+0" Rctvkekrcpvu" ygtg" htgg" htqo" mpqyp"

ectfkqtgurktcvqt{"fkugcugu."ykvj"vjg"gzegrvkqp"qh"qpg"rctvkekrcpv"yjq"jcf"rtgxkqwun{"dggp"vtgcvgf"hqt"

cuvjoc *HGX31HXE. 2087 ]99'"rtgfkevgf_+0"Vjgtg"ygtg vjtgg gz/uoqmgtu"kp"vjg"itqwr."cnn"ykvj"@"6 {

uoqmkpi"eguucvkqp *ogcp"?";02"ł":09"{+0"Rtqegfwtgu"ygtg"crrtqxgf"d{"vjg"kpuvkvwvkqp"Tgugctej"Gvjkeu"

Eqookvvgg." cpf" rgthqtogf" kp" ceeqtfcpeg" ykvj" vjg" 3;86" Fgenctcvkqp" qh" Jgnukpmk0" Rtkqt" vq" fcvc"

eqnngevkqp." rctvkekrcpvu ygtg" kuuwgf"ykvj" c"Rctvkekrcpv" Kphqtocvkqp"Fqewogpv." eqorngvgf" c" rtg/vguv"

ogfkecn"swguvkqppcktg. cpf rtqxkfgf"ytkvvgp."kphqtogf"eqpugpv0

Gzrgtkogpvcn"Qxgtxkgy

Rctvkekrcpvu"eqpvguvgf"32"octcvjqpu"kp"32"eqpugewvkxg"fc{u qp"eqwtugu"qh"xct{kpi"vgttckp"*Vjg"Itgcv"

Dcttqy"Ejcnngpig )32/kp/32)="Uwhhqnm"Cecfgo{."Uwhhqnm."WM+0"Vjg"octcvjqpu dgicp"htqo"vjg"ucog"

nqecvkqp" cv" 2:<22" gcej" fc{." chhqtfkpi" rctvkekrcpvu" eqpukuvgpv" tgeqxgt{" vkog dgvyggp" tcegu0" Ogcp"

vgorgtcvwtg" cpf" jwokfkv{" vjtqwijqwv" vjg" ejcnngpig" ycu 4404" ł" 307" ゼE" cpf" 8;" ł" 6'." tgurgevkxgn{0"

Cuuguuogpvu"qh"tgurktcvqt{"owueng"uvtgpivj."rwnoqpct{"hwpevkqp."cpf"rgtegrvwcn"tgurqpugu ygtg"ocfg

dghqtg"cpf"ykvjkp"32"okp"qh"hkpkujkpi"octcvjqpu qp"fc{"3."6."9"cpf"320"Rtkqt"vq"vguvkpi."rctvkekrcpvu"

ygtg"hcoknkctkugf"ykvj"vjg"tgurktcvqt{"ocpqgwxtgu."ckfgf"d{"fgoqpuvtcvkqpu"cpf"vwvqtkcn"xkfgqu0

Tgurktcvqt{"Ogcuwtgu

Oczkowo Kpurktcvqt{" cpf Gzrktcvqt{"Oqwvj/Rtguuwtg< Oczkowo uvcvke kpurktcvqt{"oqwvj/rtguuwtg"

*OKR."htqo"tgukfwcn"xqnwog+"cpf"oczkowo uvcvke"gzrktcvqt{"oqwvj/rtguuwtg"*OGR."htqo"vqvcn" nwpi"
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ecrcekv{+" ygtg" cuuguugf cu" c ukorng." eqpxgpkgpv." cpf" pqp/kpxcukxg" kpfgz qh" tgurktcvqt{" owueng"

uvtgpivj *Gxcpu" cpf" Yjkvgncy0" 422;+0 Vjg" ogtkvu" cpf" nkokvcvkqpu" qh" xqnkvkqpcn" ocpqgwxtgu" hqt"

cuuguukpi"tgurktcvqt{"owueng"hwpevkqp"ctg"fkuewuugf"ncvgt"*ugg"Vgejpkecn"Eqpukfgtcvkqpu+0"Ocpqgwxtgu"

ygtg" rgthqtogf" wukpi" c" jcpfjgnf" fgxkeg" *OketqTRO="EctgHwukqp."Jcorujktg." WM+." cvvcejgf" vq" c"

rjncpigf"oqwvjrkgeg"ykvj"c"3/oo"ngcm"vq"rtgxgpv"inqvvke"enquwtg"fwtkpi"vjg"OKR"ocpqgwxtg"cpf"vq"

tgfweg"vjg"wug"qh"dweecn"owuengu"fwtkpi"vjg"OGR"ocpqgwxtg"*Cogtkecp"Vjqtceke"Uqekgv{1Gwtqrgcp"

Tgurktcvqt{"Uqekgv{0"4224+0"Rctvkekrcpvu"ygtg"ugcvgf."cpf"ikxgp"xgtdcn"gpeqwtcigogpv" vq"ockpvckp"c"

oczkocn"ghhqtv"hqt"\4"/ 5"u."ykvj vjg"nctiguv"qh"vjtgg"xcnwgu"ykvjkp"7'"xctkcdknkv{"tgeqtfgf *Ygp"gv"cn0"

3;;9+0"

Urktqogvt{< Rwnoqpct{"xqnwogu."ecrcekvkgu."cpf"hnqyu"ygtg"cuuguugf"xkc"urktqogvt{."yjgtgd{"

rctvkekrcpvu" rgthqtogf" dgvyggp" vjtgg" cpf" gkijv" HXE" ocpqgwxtgu" kpvq" c" vyq/yc{" fkurqucdng"

oqwvjrkgeg"eqppgevgf"vq"c"rqtvcdng"rpgwoqvcejqitcrj"*Cnrjc"Vqwej="Xkvcnqitcrj"Nvf0."Dwemkpijco."

Gpincpf+."ykvj"vjg"pqug"qeenwfgf0"Rctvkekrcpvu"ygtg"ugcvgf."cpf"xgtdcn"gpeqwtcigogpv"ycu"ikxgp"vq"

gpuwtg"eqpukuvgpv"ghhqtvu0"Urktqogvt{"ycu"rgthqtogf"kp"ceeqtfcpeg"ykvj"CVU1GTU"iwkfgnkpgu *Oknngt"

gv"cn0"4227+0

Ykvjkp/ cpf"Dgvyggp/Fc{"Tgnkcdknkv{"qh"Tgurktcvqt{"Ogcuwtgu

Ukz" jgcnvj{" rctvkekrcpvu." kpfgrgpfgpv" htqo" vjg"ockp" uvwf{. ygtg" tgetwkvgf" kp" qtfgt" vq" swcpvkh{" vjg"

tgnkcdknkv{" qh" oczkowo uvcvke" oqwvj/oczkowo ocpqgwxtgu cpf" urktqogvt{0"Ykvjkp/fc{" tgnkcdknkv{"

ycu" fgvgtokpgf" d{" eqorctkpi" dcugnkpg" ogcuwtgogpvu" vq vjqug" ocfg" chvgt" \6" j" rcuukxg" tguv." cpf"

dgvyggp/fc{" tgnkcdknkv{" ycu" fgvgtokpgf" d{" tg/cuuguukpi" rctvkekrcpvu" vjtgg" fc{u" ncvgt0" Vguvu" ygtg"

rgthqtogf hqnnqykpi"ukoknct"eqcejkpi cpf"kpuvtwevkqpu vq"vjcv"wugf"ykvj"vjg"ockp/uvwf{"rctvkekrcpvu0"

Oqtgqxgt." tgnkcdknkv{" fcvc" ygtg" eqnngevgf" wpfgt" vjg" ucog" vkog/eqpuvtckpvu. hqnnqykpi" c" ukoknct"

uejgfwng."cpf"ykvj"kfgpvkecn"crrctcvwu vq"vjcv"crrnkgf"kp vjg"hkgnf0 Fcvc"qp"vjg"tgnkcdknkv{"qh"oczkowo

uvcvke"oqwvj/rtguuwtg"ocpqgwxtgu" cpf" urktqogvt{" ctg ujqyp" kp"Vcdng" 30"Vjgtg"ygtg" pq" u{uvgocvke"

fkhhgtgpegu"kp"ogcuwtgogpvu"*r"@"2027+."cpf"vjg"dgvyggp/qeecukqp"tgnkcdknkv{"ycu"gzegnngpv"*cnn"EX">"

7'="nqy"UGO="cnn"KEE"@"20;6+0



Tgurktcvqt{"tgurqpugu vq"wnvtcoctcvjqp uvcig/tcekpi

:

Rgtegrvwcn"Ogcuwtgu

U{orvqou" qh" Wrrgt/Tgurktcvqt{" Vtcev" Kphgevkqp" *WTVK+<" Hqnnqykpi" gcej dqwv" qh" tgurktcvqt{"

cuuguuogpv." rctvkekrcpvu" ygtg" rtgugpvgf" ykvj" hqwt" swguvkqpu" rgtvckpkpi" vq" u{orvqou" eqooqpn{"

cuuqekcvgf"ykvj"WTVK."cpf"cumgf"vq"tcvg"vjg"ugxgtkv{"qh"vjgkt"u{orvqou"d{"octmkpi"c"nkpg"qp"c"ugtkgu"

qh"322"oo"xkuwcn"cpcnqiwg"uecngu0"Vjg"swguvkqpu"rqugf"ygtg<"3+"Ukpeg"ycmkpi"vjku"oqtpkpi."jcxg"{qw"

gzrgtkgpegf" cp{ eqwijkpiA *Cpejqtgf" d{" $eqorngvgn{" htgg" qh" eqwij$" cpf" $yqtuv" eqwij" K" ecp"

kocikpg$+=" 4+" Ukpeg" ycmkpi" vjku" oqtpkpi." jcxg" {qw" gzrgtkgpegf" cp{" yjgg¦kpiA *Cpejqtgf" d{"

$eqorngvgn{"htgg"qh"yjgg¦g$"cpf"$yqtuv"yjgg¦g"K"ecp"kocikpg$+="5+"Ukpeg"ycmkpi"vjku"oqtpkpi."jcxg"

{qw"gzrgtkgpegf"cp{"ejguv/vkijvpguuA *Cpejqtgf"d{"$eqorngvgn{" htgg"qh"ejguv/vkijvpguu$"cpf"$yqtuv"

ejguv/vkijvpguu" K" ecp" kocikpg$+=" 6+" Ukpeg" ycmkpi" vjku" oqtpkpi." jcxg" {qw" gzrgtkgpegf" cp{" owewu"

ugetgvkqpuA *Cpejqtgf"d{"$eqorngvgn{"htgg"qh"owewu$"cpf"$yqtuv"owewu"K"ecp"kocikpg$+0"Hqnnqykpi"

vjg"hkpcn"octcvjqp."u{orvqou"ygtg"oqpkvqtgf"hqt"c"37/f"rgtkqf"wukpi"c"fckn{"qpnkpg"u{orvqo"nqi0"Cp"

kpfkxkfwcn"ycu"eqpukfgtgf"u{orvqocvke qh"cp"WTVK kh"œ"4"u{orvqou"ygtg"rtgugpv"hqt"cv"ngcuv"4/f"kp"c"

5/f" rgtkqf *Tqduqp/Cpung{" gv" cn0" 4234+0" Cu" c" eqpvtqn." rctvkekrcpvu" ygtg" cumgf" vq" tgrqtv" qp" vjg"

rtgxcngpeg"qh"u{orvqou"kp"cpqvjgt"ogodgt"qh"vjgkt"jqwugjqnf"*cfwnv."pqp/twppgt+"wukpi"cp"kfgpvkecn"

swguvkqppcktg0"Rtkqt"vq"vguvkpi."rctvkekrcpvu"eqorngvgf"vjg"Cnngti{"Swguvkqppcktg"hqt"cvjngvgu"*CSWC+."

ykvj"c"ueqtg"qh"œ"7"rqukvkxgn{"rtgfkevkpi"cnngti{"ykvj"c"eqttgncvkqp"eqghhkekgpv"qh"20;6 *Dqpkpk"gv"cn0"

422;+0"

Tgurktcvqt{" Owueng" Uqtgpguu< Kp" cp" ghhqtv" vq" swcpvkh{" vjg" fgitgg" qh" tgurktcvqt{" owueng"

fcocig." rctvkekrcpvu"ygtg" cumgf" vq" tcvg" vjgkt" rgtegkxgf" kpvgpukv{" qh" tgurktcvqt{"owueng" uqtgpguu" d{"

octmkpi"c nkpg"qp c"322"oo"Xkuwcn"Cpcnqiwg"Uecng"*XCU+"/ cpejqtgf"d{"$pq"rckp$"cpf $wpdgctcdng"

rckp$."tgurgevkxgn{ / cpf"vq"kpfkecvg"vjg"nqecvkqp"qh"cp{"owueng"uqtgpguu d{"ujcfkpi"ctgcu"qp"c"dqf{"

fkcitco *Ocvjwt"gv"cn0"4232+0 Vjgug"ogcuwtgu"qh"tgurktcvqt{"owueng"uqtgpguu"ygtg"ocfg"koogfkcvgn{"

hqnnqykpi"gcej"ugv"qh"OKR *OKRXCU+ cpf"OGR *OGRXCU+ ocpqgwxtgu0

F{urpgc< Hqnnqykpi" dcugnkpg" tgurktcvqt{" cuuguuogpv." rctvkekrcpvu" ygtg" cumgf" vq" tcvg vjg"

kpvgpukv{"qh"vjgkt"dtgcvjkpi"fkueqohqtv"ukpeg"ycmkpi."d{"ektenkpi"c"pwodgt"qp"vjg"oqfkhkgf"Dqti"ET32"

Uecng *Ocjngt" cpf" Jqtqykv¦0" 3;;6+0" Hqnnqykpi" rquv/tceg" cuuguuogpv." rctvkekrcpvu" ygtg" cumgf" vjg"

ucog"swguvkqp"kp"tgncvkqp"vq"vjg"ugpucvkqpu"gzrgtkgpegf"vjtqwijqwv"vjg"rtgegfkpi"octcvjqp0
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Fcvc"Cpcn{uku

Fguetkrvkxg"cpf"kphgtgpvkcn"uvcvkuvkeu"ygtg"ecnewncvgf"wukpi"URUU 46 hqt"Ykpfqyu"*KDO="Ejkeciq."KN+0

Tgnkcdknkv{"qh"tgurktcvqt{"ogcuwtgu"ycu"cuuguugf"wukpi eqghhkekgpv"qh"xctkcvkqp"*EX+."uvcpfctf"gttqt"qh"

ogcuwtgogpv"*UGO+."cpf"kpvtc/encuu"eqttgncvkqp"eqghhkekgpvu"*KEE="ogcp"qh"vtkcnu qpg ("vyq xu0"vtkcn"

vjtgg+0" Vyq" ockp" eqorctkuqpu" ygtg" ocfg" qp oqwvj/rtguuwtg. rwnoqpct{" hwpevkqp. cpf" rgtegrvwcn"

fcvc<"k+"rtg/ejcnngpig"dcugnkpg"vq rquv/octcvjqp xcnwgu"qp"fc{"3."6."9"cpf"32 *cewvg"tgurqpug+="kk+"rtg/

ejcnngpig"dcugnkpg"vq"rtg/octcvjqp dcugnkpg"xcnwgu"qp"fc{"6."9"cpf"32"*ejtqpke"tgurqpug+0"Tgurktcvqt{"

cpf"rgtegrvwcn"tgurqpugu"ygtg"cuuguugf"hqt"fkhhgtgpegu"wukpi"tgrgcvgf/ogcuwtgu"CPQXC *gkijv vkog/

rqkpvu="rtg/vq/rquv"fc{"3."6."9."cpf"32+ cpf"Hkujgt)u"NUF"rquv/jqe"eqorctkuqpu0"Vjg"cuuworvkqp"qh"

gswcn"xctkcpeg"ycu"cuuguugf"xkc"Ocwejn{)u"vguv"qh"Urjgtkekv{"cpf."kh"xkqncvgf"*r">"2027+."c"Itggpjqwug/

Igkuugt" eqttgevkqp"crrnkgf0"Ghhgev" uk¦g" *Eqjgp)u"f+"ycu ecnewncvgf" vq"guvkocvg" vjg"ocipkvwfg"qh" vjg"

fkhhgtgpeg"dgvyggp"itqwr"ogcpu."ykvj"f"?"204. 207. cpf"20:"tghngevkpi"uocnn."ogfkwo."cpf"nctig"ghhgev"

uk¦g."tgurgevkxgn{ *Eqjgp0"3;99+0 Cnrjc"ngxgn"ycu"ugv"cv"r">"2027."cpf"fcvc"ygtg"rtgugpvgf"cu"ogcp"ł"

U0F0."wpnguu"uvcvgf0
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TGUWNVU

Rctvkekrcpvu

Kpfkxkfwcn"cpf"itqwr"ogcp"octcvjqp"vkogu vjtqwijqwv"vjg"ejcnngpig"ctg"knnwuvtcvgf"kp"Hkiwtg"30"Itqwr"

ogcp"vkog"cetquu"cnn 32"octcvjqpu"ycu"498"ł"57"okp *6"j"58"okp"ł"57"okp+."ykvj"c"ogcp"tcpig"qh"

443"*5"j"63"okp+"vq"53;"okp"*7"j"3;"okp+0 Hkhv{"ukz"rgtegpv"*71;+"twppgtu"gzjkdkvgf"c"rqukvkxg"CSWC"

ueqtg"*œ 7+"hqt"cnngtike"fkugcugu0 Vjg"ukping"cuvjocvke"rctvkekrcpv"gzjkdkvgf"tgurqpugu eqpukuvgpv"ykvj"

vjg"itqwr/ogcp0

Tgurktcvqt{"Tgurqpugu

Oczkowo Kpurktcvqt{" cpf Gzrktcvqt{"Oqwvj" Rtguuwtg<"Itqwr"ogcp"OKR" cpf"OGR" tgurqpugu" ctg"

knnwuvtcvgf"kp"Hkiwtg"40"Tgncvkxg"vq"rtg/ejcnngpig"dcugnkpg."OGR"ycu"tgfwegf"chvgt"fc{"3"*/36"ł"36'."r

?"20239."f"?"2095+."fc{"9"*/36"ł"3:'."r"?"20257."f ?"2078+"cpf"fc{"32"*/3;"ł"3:'."r"?"2022:."f ?"

209;+."ykvj" c" pqp/ukipkhkecpv" tgfwevkqp" chvgt" fc{" 6" */;"ł" 3:'."r"?"20333."f ?"2074+0"Vjgtg"ycu" pq"

ejcpig"kp"rtg/octcvjqp"*dcugnkpg+"OGR"cetquu"fc{u"3."6."9."qt"32"*r"@"2027+0"Tgncvkxg"vq"rtg/ejcnngpig"

dcugnkpg." vjgtg"ygtg" unkijv" tgfwevkqpu" kp"rquv/octcvjqp"OKR."dwv"ykvj"pq"ukipkhkecpv"ejcpigu" kp" vjg"

itqwr"ogcp"cv"cp{"vkog"rqkpv0

Urktqogvt{< Itqwr"ogcp"HXE."HGX3." cpf"RGH."ctg" knnwuvtcvgf" kp"Hkiwtg"50"Tgncvkxg" vq"rtg/

ejcnngpig"dcugnkpg."vjgtg"ygtg"pq"fkhhgtgpegu"kp"rquv/octcvjqp"HXE"qp"fc{"3."6."9"qt"32"*r"@"2027+."

dwv"vjgtg"ycu"c"ukipkhkecpv"tgfwevkqp"kp"rtg/octcvjqp"*dcugnkpg+"HXE"cv fc{"6"*r ?"20257."f ?"2039+."

yjkej"tgockpgf"dgnqy"dcugnkpg"cv"fc{"9"*r ?"20267."f ?"2039+"cpf"fc{"32"*r ?"20237."f ?"203;+0"Yjgp"

cuuguukpi"HGX3."tgncvkxg"vq"rtg/ejcnngpig"dcugnkpg."vjgtg"ygtg"pq"fkhhgtgpegu"kp"rquv/octcvjqp"xcnwgu"

qp"fc{"3."6."9."qt"32."cpf"pq"ukipkhkecpv"tgfwevkqp"kp"rtg/octcvjqp"*dcugnkpg+"HGX3 cetquu"fc{u"3."6."9."

qt"32"*r"@"2027+0"Vjgtg"ygtg"ukipkhkecpv"rtg/vq/rquv"octcvjqp"kpetgcugu"kp"HGX3 qp"fc{"3"*r ?"20234."f

?" 2073+." fc{" 9" *r ?"2025;."f ?" 20;2+." cpf" fc{" 32" *r ?" 2025:."f ?"2062+0" Tgncvkxg" vq" rtg/ejcnngpig"

dcugnkpg."vjgtg"ygtg"pq"ukipkhkecpv"ejcpigu"kp"itqwr"ogcp"RGH"cv"cp{"vkog"rqkpv0"Yjgp"cuuguukpi"vjg"

HGX31HXE tcvkq." tgncvkxg" vq" rtg/ejcnngpig" dcugnkpg" *2092" ł" 2029+." xcnwgu" jcf" kpetgcugf" chvgt" fc{" 3"
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*2096"ł"2028."r"?"20269."f"?"2083+"cpf"fc{"9"*2096"ł"2027."r"?"20237."f"?"2088+."dwv" vjgtg"ygtg"pq"

fkhhgtgpegu"kp"rtg/octcvjqp"*dcugnkpg+"HGX31HXE"cv"fc{"3."6."9"qt"32"*r"@ 2027+0

Rgtegrvwcn"Tgurqpugu"

Itqwr" ogcp" u{orvqou" qh" WTVK." rgtegrvkqpu" qh" tgurktcvqt{" owueng" uqtgpguu. cpf rgtegrvkqpu" qh

f{urpgc."ctg"uwooctkugf"kp"Vcdng"40"Vjg"hqwt"u{orvqou"qh"Wrrgt"Tgurktcvqt{"Vtcev"Kphgevkqp"*WTVK+"

*k0g0." eqwij." yjgg¦g." ejguv/vkijvpguu." owewu" ugetgvkqpu+" ygtg" cuuguugf" kpfgrgpfgpvn{." ykvj" pq"

ukipkhkecpv" ejcpigu" kp" itqwr"ogcp" xcnwgu" cv" cp{" vkog" rqkpv" *r"@" 2027+0" Kp" vjg" 37/f" rquv/ejcnngpig"

rgtkqf."78'" *71;+" twppgtu" tgrqtvgf" u{orvqou" qh"WTVK" *k0g0." eqwij."ycvgt{" g{gu." dnqemgf" qt" twpp{"

pqug." upgg¦kpi." uqtg" vjtqcv+." tgncvkxg" vq" 33'" *31;+" rtg/ejcnngpig." cpf" 33'" *31;+" qh" pqp/twppkpi"

eqpvtqnu0" Tgurktcvqt{" owueng" uqtgpguu" ycu" cuuguugf" hqnnqykpi" OKR" cpf" OGR" ocpqgwxtgu" dghqtg"

octcvjqpu"qp"fc{"3."6."9"cpf"320"Tgncvkxg"vq"rtg/ejcnngpig"dcugnkpg."vjgtg"ygtg"pq"ukipkhkecpv"ejcpigu"

kp" itqwr"ogcp" xcnwgu." hqt" gkvjgt"OKR" qt"OGR." cv" cp{" vkog" rqkpv" *r"@" 2027+0"F{urpgc *uwdlgevkxg"

tcvkpiu" qh" vjg" kpvgpukv{" qh" dtgcvjkpi" fkueqohqtv+" ycu" hktuv" eqorctgf" coqpi" vjg" rtg/octcvjqp"

*dcugnkpg+" ueqtgu." cpf" vjgp" coqpi" vjg" rquv/octcvjqp" ueqtgu." ykvj" pq" ukipkhkecpv" ejcpigu" kp" itqwr"

ogcp"xcnwgu"cv"cp{"vkog"rqkpv"*r"@"2027+0
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FKUEWUUKQP

Vjku"uvwf{"cuuguugf"tgurktcvqt{"owueng"cpf"rwnoqpct{"hwpevkqp"kp"c"itqwr"qh"gpfwtcpeg"twppgtu yjq"

eqpvguvgf"32"octcvjqpu"kp"32"eqpugewvkxg"fc{u0"Vjg"rtkpekrcn"hkpfkpiu ygtg<"k+ vjgtg"ycu gxkfgpeg"qh"

cewvg rtg/vq/rquv/octcvjqp" gzrktcvqt{ owueng" hcvkiwg cu" fgoqpuvtcvgf" d{" tgfwevkqpu kp" oczkowo

uvcvke gzrktcvqt{"oqwvj/rtguuwtg."dwv"pq"ewowncvkxg"*ejtqpke+"ejcpigu"kp"dcugnkpg"tgurktcvqt{"owueng"

uvtgpivj=" kk+ fgurkvg" c" hcnn kp" dcugnkpg" hqtegf" xkvcn" ecrcekv{" cv" fc{" 6." qvjgt" kpfkegu" qh" rwnoqpct{"

hwpevkqp"ygtg"ockpvckpgf=" kkk+" ejcpigu" kp" tgurktcvqt{" hwpevkqp"ygtg" pqv" cuuqekcvgf"ykvj ejcpigu" kp"

rgtegrvwcn" tgurqpugu fwtkpi" vjg" ejcnngpig." cnvjqwij" 78'" qh" twppgtu" gzjkdkvgf" u{orvqou" qh"WTVK"

ykvjkp"37/f"qh"vjg"hkpcn"octcvjqp0 Vjgug"pqxgn"fcvc"urgcm"vq"vjg"tqdwuvpguu"qh"vjg"jgcnvj{"tgurktcvqt{"

u{uvgo"vq"ockpvckp"dcugnkpg"rwnoqpct{"cpf"tgurktcvqt{"owueng"hwpevkqp"fwtkpi"ownvkrng."eqpugewvkxg"

fc{u"qh"gpfwtcpeg"gzgtekug0

Vgejpkecn"Eqpukfgtcvkqpu

Vjgtg" ctg" egtvckp" vgejpkecn" eqpukfgtcvkqpu" vjcv" ujqwnf" rtgfkecvg" c" fkuewuukqp" qh" qwt" hkpfkpiu0 Hktuv."

oczkowo uvcvke"rtguuwtg"ocpqgwxtgu"ctg"eqpukfgtgf"c"inqdcn"ogcuwtg"qh"tgurktcvqt{"owueng"uvtgpivj"

*Rqnmg{"gv"cn0"3;;7+0"Vjg"vgejpkswgu"ctg"ykfgn{"wugf"kp"vjg"cuuguuogpv"qh"tgurktcvqt{"owueng"hcvkiwg"

*66'" qh" 99" uvwfkgu=" Lcpuugpu" gv" cn0" 4235+." cpf" vjg" ocpqgwxtgu" ujqy" uvtqpi" vguv1tg/vguv" tgnkcdknkv{"

*Fkokvtkcfku"gv"cn0"4233+0"Vjgug" vgejpkswgu"ctg"pqp/kpxcukxg."gcukn{"crrnkgf" kp" vjg" hkgnf."cpf"ecp"dg"

tgrqtvgf" cnqpiukfg" ygnn/guvcdnkujgf" pqtocvkxg" fcvc0" Pgxgtvjgnguu." c" eqooqp" nkokvcvkqp" ku" vjcv"

ocpqgwxtgu" ctg" xqnkvkqpcn." fgrgpfgpv" qp" rctvkekrcpv"oqvkxcvkqp." cpf"okijv" dg" uwdlgev" vq" c" rtcevkeg"

ghhgev0"Vq"kpetgcug"vjg"nkmgnkjqqf"vjcv"oczkocn"ghhqtvu"ygtg"cejkgxgf."yg"hqnnqygf"uvcpfctf"iwkfgnkpgu"

d{" tgeqtfkpi" c" okpkowo" qh" vjtgg" ocpqgwxtgu" ykvjkp" 7'" xctkcdknkv{" *Cogtkecp" Vjqtceke"

Uqekgv{1Gwtqrgcp"Tgurktcvqt{" Uqekgv{0" 4224="Ygp" gv" cn0" 3;;9+0" Rctvkekrcpvu"ygtg" hcoknkctkugf"ykvj"

tgurktcvqt{"ocpqgwxtgu"rtkqt"vq"fcvc/eqnngevkqp."cpf"qwt"tgnkcdknkv{ fcvc"ujqy"uvtqpi"dgvyggp/qeecukqp"

tgnkcdknkv{" *Vcdng" 3+." eqpitwgpv"ykvj" rtgxkqwun{/tgrqtvgf" vguv1tg/vguv" tgnkcdknkv{" eqghhkekgpvu" hqt" vjgug"

vgejpkswgu" *Fkokvtkcfku" gv" cn0" 4233+0" Oqtgqxgt." vjg" hkpfkpi" vjcv" OGR" ycu" cewvgn{" fkokpkujgf"

hqnnqykpi" c" ikxgp"octcvjqp"yjkng" oczkowo kpfkegu" qh" rwnoqpct{" hwpevkqp" *g0i0." RGH+" ygtg" ygnn"
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ockpvckpgf." uwiiguvu" c" ogejcpkuo" vjcv" ycu" kpfgrgpfgpv" qh" oqvkxcvkqp" cpf1qt" c" rtcevkeg" ghhgev0"

Cnvjqwij"qdlgevkxg"ogcuwtgu"*k0g0."pgtxg/uvkowncvkqp+"ctg"rtghgtcdng"kp" vjg"cuuguuogpv"qh"tgurktcvqt{"

owueng" hcvkiwg." vjg" kpxcukxg" pcvwtg" qh" uwej" rtqvqeqnu." eqwrngf" ykvj" vjg" geqnqikecn" pcvwtg" qh" qwt"

gzrgtkogpvcn"fgukip."ocfg"pgtxg"uvkowncvkqp"kpcrrtqrtkcvg"hqt"vjku"uvwf{0

Ugeqpf."kp"qtfgt"vq"gxcnwcvg"vjg"ectt{/qxgt"ghhgevu"qh"vjg"rtgxkqwu"fc{)u"octcvjqp."yg"yqwnf"

jcxg" rtghgttgf" vq" jcxg" eqnngevgf" cffkvkqpcn" fcvc" dghqtg" gcej" qh" vjg" 32"octcvjqpu0" Tgurktcvqt{" cpf"

rgtegrvwcn" cuuguuogpvu" ecp" dg" vkog/eqpuwokpi." cpf" kv" ycu" pqv" nqikuvkecnn{" hgcukdng" vq" vcmg" fckn{"

ogcuwtgogpvu"htqo"qwt"eqjqtv0"Qwt"ogcuwtgu."vjgtghqtg."uvtkmg"c"dcncpeg"dgvyggp"qdvckpkpi"uwhhkekgpv"

fcvc" vq" cfftguu" qwt" tgugctej" swguvkqpu." yjkng" pqv" qxgtn{" kpeqpxgpkgpekpi" qwt" rctvkekrcpvu0" Ujqwnf"

tgurktcvqt{"owueng"uvtgpivj"jcxg"pqv"tgeqxgtgf"hqnnqykpi"cp"qxgtpkijv"tguv."yg"tgcuqpgf"vjcv"hwpevkqp"

yqwnf"jcxg"uvgcfkn{"hcnngp"qp"uwdugswgpv"fc{u."ocpkhguvkpi"kp"nqygt"dcugnkpg"xcnwgu0"Ceeqtfkpin{."kv"

ycu"fggogf"crrtqrtkcvg"vq"vguv"dcugnkpg"hwpevkqp"cv"hqwt"vkog"rqkpvu"vjtqwijqwv"vjg"ejcnngpig0 Hkpcnn{.

kv" ku" nkmgn{" vjcv" qwt" rctvkekrcpvu" korngogpvgf" rcekpi" uvtcvgikgu" yjkej" cnnqygf" vjgo" vq" gzjkdkv"

eqpukuvgpv" octcvjqp" vkogu" vjtqwijqwv" vjg" 32/fc{" ejcnngpig" *Hki0" 3+0" Vjku" yqwnf" rtgenwfg" cp{"

eqpegtpu" vjcv" rctvkekrcpvu" fkf" pqv" uwhhkekgpvn{" tgeqxgt" dgvyggp" octcvjqpu=" ceeqtfkpin{." c" igpgtcn"

yjqng/dqf{"hcvkiwg"cpf1qt"kpuwhhkekgpv"tgeqxgt{"ctg"nguu"nkmgn{"vq"jcxg"kphnwgpegf"qwt"fcvc0

Tgurktcvqt{"Owueng"Hcvkiwg

Vjtqwijqwv" vjg" ejcnngpig." vjg"ocipkvwfg" qh" vjg" rquv/octcvjqp" hcnn" kp"oczkowo gzrktcvqt{" owueng"

uvtgpivj" tcpigf" htqo"37 Î 42'."cpf" ku" kp"ceeqtfcpeg"ykvj" gctnkgt" tgrqtvu"qh"fkokpkujgf" tgurktcvqt{"

owueng"uvtgpivj"hqnnqykpi"ukping/uvcig"octcvjqp *Ejgxtqngv"gv"cn0"3;;5="Nqmg"gv"cn0"3;:4="Tquu"gv"cn0"

422:+."cpf"wnvtcoctcvjqp *Ywvjtkej"gv"cn0"4237+0"Pgxgtvjgnguu." vjku" ku" vjg"hktuv"uvwf{" vq"cuuguu" vjgug"

rctcogvgtu" kp" tgurqpug" vq" ownvkrng." eqpugewvkxg" fc{u" qh gpfwtcpeg" gzgtekug0 Tgurktcvqt{" owueng"

hcvkiwg"ku"fghkpgf"cu"c"eqpfkvkqp"kp"yjkej"vjgtg"ku"c"nquu"kp"vjg"ecrcekv{"hqt"fgxgnqrkpi"hqteg"cpf1qt"

xgnqekv{" qh" c" owueng." tguwnvkpi" htqo" owueng" cevkxkv{" wpfgt" nqcf." cpf" yjkej" ku" tgxgtukdng" ykvj" tguv

*PJNDK 3;;2+0"Oqtgqxgt." tgurktcvqt{"owueng"hcvkiwg" ku"eqpukfgtgf" vq"dg"fgvgevcdng" kh" vjg ogcuwtgf"

tgfwevkqp"kp"rtguuwtg/igpgtcvkpi"ecrcekv{"*tgncvkxg"vq"dcugnkpg+"ku"vyq/ vq"vjtgghqnf"vjg"v{rkecn"rtguuwtg"

xctkcvkqp *Iwgpgvvg"gv"cn0"4232+0"Vjg"ogcp"fgetgcug"kp"OGR"ycu"cv"ngcuv"hkxghqnf"itgcvgt"vjcp"vjg"EX."
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cpf"cv"cp{"ikxgp"rqkpv"qh"ogcuwtgogpv."dgvyggp"7"cpf"9"rctvkekrcpvu"gzjkdkvgf"rquv/tceg"fgetgcugu"kp"

OGR"@32'"*k0g0."@vjtgghqnf"vjg"EX+0"Dcugf"qp"vjgug"etkvgtkc. qwt"uvtqpi"tgnkcdknkv{"eqghhkekgpvu"*Vcdng"

3+." cpf" vjg" qdugtxcvkqp" qh" c"oqfgtcvg/vq/nctig" ghhgev" uk¦g"ykvj" tgurgev" vq" cewvg" tgfwevkqpu" kp"OGR"

*2078 Î 209;+."yg" ctg" eqphkfgpv" vjcv" qwt" rctvkekrcpvu" gzjkdkvgf" c" hcvkiwg" vjcv"ycu" wpfgtrkppgf"d{" c"

rj{ukqnqikecn ogejcpkuo0 Vjg"cewvg rquv/octcvjqp hcnn kp"gzrktcvqt{"owueng"uvtgpivj ku"kpfkecvkxg"qh"

nqy/htgswgpe{"hcvkiwg. yjkej"ku"wpfgtrkppgf"d{"vyq"rqvgpvkcn"ogejcpkuou< tgfwegf"Ec4- tgngcug"htqo"

vjg" ucteqrncuoke" tgvkewnwo cpf1qt" fcocigf" ucteqogtgu" ecwugf" d{" qxgtgzvgpukqp" qh" owueng" hkdtgu

*Lqpgu0"3;;8+0"Ikxgp"vjg"vkog/eqwtug"hqt"vjg"tgeqxgt{"qh"gzrktcvqt{"owueng"uvtgpivj"*k0g0."vjgtg"ycu"pq"

u{uvgocvke" fgec{" kp" rtg/octcvjqp"xcnwgu+."yg" uwrrqug" vjcv" vjg" vtcpukgpv" rquv/octcvjqp" hcvkiwg"ycu"

fwg"vq"tgfwegf Ec4- cxckncdknkv{"kp"vjg"ucteqngooc."tcvjgt"vjcp"fcocigf"ucteqogtgu."cnvjqwij"pgkvjgt"

ygtg"cuuguugf"fktgevn{0 Hwtvjgtoqtg."rgtegrvkqpu"qh" tgurktcvqt{"owueng" uqtgpguu" hqnnqykpi"OKR"cpf"

OGR" ocpqgwxtgu" fkf" pqv" tkug" cdqxg" dcugnkpg" cv" cp{" vkog/rqkpv" *Vcdng" 4+ cpf" yg" ecp." vjgtghqtg."

fkueqwpv" cp{" ewowncvkxg"ogejcpkecn" eqpvtkdwvkqp" vq" hcvkiwg0 Vjgug" qdugtxcvkqpu" uwrrqtv" vjg" pqvkqp"

vjcv tgurktcvqt{"owueng"eqpvtcevknkv{"igpgtcnn{"tgeqxgtu"ykvjkp"c"hgy"jqwtu"qh"gzgtekug *hqt"tgxkgy."ugg

*Tqogt"cpf"Rqnmg{0"422:+0

Vjg" cdfqokpcn" owuengu" jcxg" cp" korqtvcpv" tqng" kp" tgiwncvkpi" vjg" xgpvkncvqt{" tgurqpug" vq"

gzgtekug" *Cdtcjco" gv" cn0" 4224+=" jqygxgt." kv ku" wpnkmgn{" vjcv" vjg" rquv/tceg" fgetgcugu" kp" gzrktcvqt{"

owueng"uvtgpivj"ygtg"gzenwukxgn{"vjg"tguwnv"qh"jkij"xgpvkncvkqp"tcvgu0"Vjg"itqwr"ogcp"octcvjqp"vkog"

qxgt" vjg" 32/fc{" ejcnngpig" ycu" \42' unqygt vjcp" vjg" ugcuqpÓu" dguv" ukping/uvcig" octcvjqp." cpf"

kpfkxkfwcn" rgthqtocpeg" vkogu" vjtqwijqwv" vjg" ejcnngpig" ygtg" tgncvkxgn{" eqpukuvgpv" *Hkiwtg" 3+0" Kv" ku"

nkmgn{." vjgtghqtg." vjcv" rctvkekrcpvu" korngogpvgf" uvtcvgikgu" qh" ugnh/tgiwncvkqp *Dctmng{0" 4223+ vq"

rtkqtkvkug rgthqtocpeg"qp"eqpugewvkxg"fc{u"qxgt"cp{"kpfkxkfwcn"fc{."cpf"yqtm"tcvg"ycu"vgorgtgf"cu"c"

tguwnv0"Vjku"pqvkqp"qh"rtgugtxcvkqp ku"tghngevgf"kp"vjg"oqfguv"tcvkpiu"qh"rquv/octcvjqp"f{urpgc"*Dqti"

ET32" uecng=" 402"ł"205+."yjkej"ctg" nqygt" vjcp" vjcv" tgrqtvgf"gnugyjgtg"fwtkpi" ukping/uvcig"octcvjqp"

*Dqti"8"/ 42"uecng="34"]Tquu"gv"cn0"422:_+0"Gzrktcvqt{"owueng"hcvkiwg"ycu"oqtg"nkmgn{"cvvtkdwvcdng"vq

vjg" cffkvkqpcn" pqp/xgpvkncvqt{" hwpevkqpu" vjcv" vjgug" owuengu" cuuwog" fwtkpi" gzgtekug" *g0i0." hqtegf"

gzrktcvkqp"cpf"rquvwtcn"uwrrqtv ]Jqfigu"gv"cn0"4227_+."yjkej"tgpfgt"vjgo"oqtg"uwuegrvkdng"vq"hcvkiwg"

fwtkpi"tgncvkxgn{"nqy"xgpvkncvkqp"wnvtc/gpfwtcpeg"cevkxkvkgu0
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D{" eqpvtcuv." cnvjqwij" yg" qdugtxgf" uocnn fgetgcugu" kp" rquv/octcvjqp" kpurktcvqt{" owueng"

uvtgpivj" tgncvkxg" vq"dcugnkpg" *Hkiwtg"4+." vjg"gzvgpv"qh" vjg"cduqnwvg"tgfwevkqp"fkf"pqv" tgcej"uvcvkuvkecn"

ukipkhkecpeg0"Vjg ocipkvwfg"cpf"rtgxcngpeg"qh"fkcrjtciocvke"hcvkiwg"ku"ukipkhkecpvn{"eqttgncvgf"ykvj"

vjg"xgpvkncvqt{"fgocpfu"qh"gzgtekug *Dcdeqem"gv"cn0"4224="Lqjpuqp"gv"cn0"3;;5+."cpf"kv"oc{"ukorn{"dg"

vjcv" vjg"ownvk/fc{"ejcnngpig"fkf"pqv" korqug"c" uwhhkekgpv"xgpvkncvqt{" uvkownwu" vq"ukipkhkecpvn{" hcvkiwg"

vjg"kpurktcvqt{"owuengu0"Vjg"fkcrjtcio"cnuq"jcu"c"rquvwtcn"tqng."dwv"vjku"ku"qpn{"eqqtfkpcvgf"ykvj"kvu"

tgurktcvqt{" hwpevkqpu" fwtkpi" vtcpukgpv." kpvgtokvvgpv" fkuvwtdcpegu" vq" vtwpm" uvcdknkv{" *g0i0." dtkgh" cto"

oqxgogpvu+"*Jqfigu"cpf"Icpfgxkc0"4222+0"Kpfggf."yjgp"xgpkncvkqp"ku"ogfkcvgf"d{"jwoqtcn"hcevqtu"

*g0i0." fwtkpi" uwuvckpgf" gzgtekug+." rquvwtcn" ftkxg" vq" vjg" rjtgpke" oqvqpgwtqpu" ku" ykvjftcyp. cpf"

tgurktcvqt{" kprwv" ku" rtkqtkvkugf *Jqfigu." Jgklpgp" gv" cn0" 4223+0" C" fkokpkujgf" rquvwtcn" ftkxg" vq" vjg"

fkcrjtcio."eqwrngf"ykvj"c"oqfguv"xgpvkncvqt{"fgocpf."okijv"gzrnckp"vjg"ncem"qh"kpurktcvqt{"owueng"

hcvkiwg"pqvgf"kp"vjku"uvwf{0

Rwnoqpct{"Hwpevkqp

Tgncvkxg"vq"rtg/ejcnngpig"dcugnkpg."vjgtg"ycu"c"hcnn"kp"HXE"cv"fc{"6."yjkej"tgockpgf"dgnqy"dcugnkpg"

hqt"vjg"tgockpfgt"qh"vjg"gxgpv *Hkiwtg"5+0 Kv"ycu"hktuv"uwurgevgf"vjcv"vjgug"dcugnkpg"tgfwevkqpu kp"HXE

oc{" jcxg" dggp" fwg." cv" ngcuv" kp" rctv." vq" oqfguv" *pqp/ukipkhkecpv+ tgfwevkqpu" kp" gzrktcvqt{" owueng"

uvtgpivj="jqygxgt." qvjgtu" tgrqtv" pq ejcpig" kp"rwnoqpct{" hwpevkqp"yjgp" vjg" gzrktcvqt{"owuengu" ctg

rtg/hcvkiwgf" xkc" gzrktcvqt{" vjtgujqnf" nqcfkpi *Jcxgtmcor" gv" cn0" 4223+0" Cu" uwej." c oqtg" nkmgn{"

gzrncpcvkqp"hqt"vjg qdugtxgf rwnoqpct{"f{uhwpevkqp"ku"c"oqfguv"fgitgg"qh"nqygt/cktyc{"qduvtwevkqp."

yjkej"ocpkhguvgf"kp"c"hcnn"kp"vjg"dcugnkpg"HGX31HXE"tcvkq"cv"fc{"9"*2087"ł"202:+"cpf cv fc{"32"*208:"ł"

202:+0"Wrrgt/cktyc{"qduvtwevkqp"ecp"dg"fkueqwpvgf."ukpeg"vjku"ku"v{rkecnn{ ejctcevgtkugf"d{"fkueqtfcpeg"

dgvyggp"HGX3 cpf"RGH *Oknngt"gv"cn0"3;;2+."cpf"vjg"dcugnkpg"tcvkq qh"vjgug"rctcogvgtu"ycu"ockpvckpgf"

vjtqwijqwv vjg"ejcnngpig"*fc{"3 ?"80;"ł"304="fc{"6 ?"80:"ł"304="fc{"9 ?"805"ł"403="fc{"32 ?"809"ł"306+0"

Fgurkvg"vjgug"qdugtxcvkqpu."nqygt cktyc{"qduvtwevkqp"cu"c"ecwucvkxg"hcevqt"kp"tgfwegf"nwpi"hwpevkqp"ku"

fkhhkewnv"vq"cuugtv"dgecwug"qvjgtu"jcxg"qdugtxgf"rquv/tceg"tgfwevkqpu"kp"rwnoqpct{"hwpevkqp"dqvj"ykvj"

*Octqp"gv"cn0"3;9;+ cpf"ykvjqwv"*Xgtpknnq"gv"cn0"4237+ vjg"rtgugpeg"qh"cktyc{"qduvtwevkqp0 Cffkvkqpcn"

nwpi" xqnwog" fcvc" eqnngevgf" xkc" yjqng/dqf{" rngvj{uoqitcrj{." kp" cffkvkqp" vq" ogcuwtgu" qh" cktyc{"
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tgukuvcpeg."yqwnf"hwtvjgt"gnwekfcvg"vjg"ogejcpkuou wpfgtrkppkpi"qwt"qdugtxcvkqpu0" Yqtvj{"qh"pqvg"ku"

vjcv" yg" cnuq" qdugtxgf" cewvg rtg/vq/rquv" octcvjqp" kpetgcugu" kp" HGX3 *Hkiwtg" 5+." yjkej" ycu" nkmgn{"

cvvtkdwvcdng"vq"gzgtekug/kpfwegf"dtqpejqfkncvkqp *Htggfocp0"3;;3+0

Wrrgt/tgurktcvqt{"vtcev"kphgevkqp"*WTVK+

Hkpcnn{." kp" vjg" 37/f" rquv/ejcnngpig" rgtkqf." 78'" *71;+" twppgtu" tgrqtvgf" u{orvqou" qh" Wrrgt/

Tgurktcvqt{"Vtcev" Kphgevkqp"*WTVK+"*k0g0."eqwij."ycvgt{"g{gu."dnqemgf"qt"twpp{"pqug."upgg¦kpi."uqtg"

vjtqcv+." tgncvkxg" vq" 33'" *31;+" rtg/ejcnngpig." cpf" 33'" *31;+" qh" pqp/twppkpi" eqpvtqnu0" U{orvqou" qh"

WTVK"ctg"c"eqooqp"eqornckpv"coqpi"gpfwtcpeg twppgtu="hqt"gzcorng."vjgtg"ctg"tgrqtvu"qh"WTVK"kp

69'"qh"42:"twppgtu"yjq"eqorngvgf c"ukping/uvcig"octcvjqp."tgncvkxg"vq"3;'"qh"pqp/twppkpi"eqpvtqnu

*Tqduqp/Cpung{"gv"cn0"4234+0"Oqtgqxgt."WTVK"qeewttgf"kp"55'"qh"twppgtu"yjq"eqorngvgf"c"78"mo"

ukping/uvcig" tceg. tgncvkxg" vq" 37'"qh" pqp/twppkpi" eqpvtqnu *Rgvgtu" cpf"Dcvgocp0" 3;:5+0" Kv" jcu"dggp"

rquvwncvgf"vjcv"u{orvqou"qh"WTVK"ctg"vjg"ocpkhguvcvkqp"qh"cp cnngtike"qt"rtq/kphncoocvqt{"tgurqpug."

eqwrngf"ykvj"c"vtcpukgpv"uwrrtguukqp"qh"egnnwnct"koowpg"hwpevkqpu="cnvjqwij. pgkvjgt"ygtg"cuuguugf"kp"

vjg" rtgugpv" uvwf{0 Yqtvj{"qh" pqvg." ku" vjcv" 78'" *71;+" twppgtu" gzjkdkvgf" c" rqukvkxg"CSWC"qwveqog."

uwiiguvkpi" vjg" rtgugpeg" qh" cnngti{." yjkej" ku" eqpukuvgpv" ykvj" 82'" rtgxcngpeg" kp" gnkvg" octcvjqpgtu."

yjqug" tgrqtvgf"u{orvqou"ygtg"rtgfqokpcpvn{" tgncvgf" vq" vjg"wrrgt/tgurktcvqt{" vtcev *Vgkzgktc" gv" cn0"

4236+0" Eqpugswgpvn{." dqvj" ukping/uvcig" cpf"ownvk/uvcig" gpfwtcpeg" eqorgvkvkqp" crrgct" uwhhkekgpv" vq"

ecwug"u{orvqou"qh"WTVK"cpf."kp"nkijv"qh"vjg"rtgugpv"hkpfkpiu."vjg"fgxgnqrogpv"qh"WTVK"crrgctu"vq"dg"

ogejcpkuvkecnn{"wptgncvgf"vq"ejcpigu"kp"rwnoqpct{"hwpevkqp0

Kornkecvkqpu"hqt"Jgcnvj"cpf"Gpfwtcpeg"Rgthqtocpeg

Vjgtg"oc{"dg"ugxgtcn"ogcpu"d{"yjkej"qwt"hkpfkpiu"okijv korcev"qp"jgcnvj"cpf1qt"gpfwtcpeg"

rgthqtocpeg0" Hktuv." vjg" tgurktcvqt{" owuengu" jcxg" c" etkvkecn" tqng" kp" ockpvckpkpi" vqtuq" uvcdknkucvkqp"

fwtkpi"gzgtekug"*Egnnk"gv"cn0"3;::+0"Vjg"oclqt"gzrktcvqt{"owuengu"eqpvtcev"vq"kpetgcug"kpvtc/cdfqokpcn"

rtguuwtg"yjkej."kp"vwtp."kpetgcugu"uvkhhpguu"cpf"uvcdknkv{"qh"vjg"nwodct"urkpg"*Jqfigu."Etguuygnn"gv"cn0"

4223="Jqfigu" gv" cn0" 4227+0" Vjku" nkmgn{" jgnru" vq" rtqvgev" urkpcn" uvtwevwtgu" fwtkpi" rgtkqfu" qh" rquvwtcn"

fkuvwtdcpeg0"Cu"c"eqpugswgpeg."gzgtekug"vjcv"kpfwegu"gzrktcvqt{"owueng"hcvkiwg"okijv"rnceg"vjg"twppgt"
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cv"c"itgcvgt"tkum"qh"kplwt{."cpf"tgpfgt"vjgo"nguu"cdng"vq"uwuvckp"vjg"tkiqwtu"qh"eqorgvkvkqp0"Oqtgqxgt."

ikxgp"vjcv"vjg"nkod/nqeqoqvqt"owuengu"gzjkdkv"uwduvcpvkcn"pgwtqowuewnct"hcvkiwg"hqnnqykpi"rtqnqpigf"

twppkpi" *Oknngv" cpf" Ngrgtu0" 4226+." kv" ku" rncwukdng" vjcv" c" ukownvcpgqwu" tgurktcvqt{" cpf" nqeqoqvqt"

owueng"hcvkiwg"oc{"hwtvjgt"kpetgcug"vjg"tkum"qh"hcnn"cpf1qt"kplwt{"yjgp"vtcxgtukpi"ejcnngpikpi"vgttckp0"

Ceeqtfkpin{."yg"rtqrqug"vjcv"octcvjqp"cpf"wnvtcoctcvjqp"twppgtu"kpxguvkicvg"uvtcvgikgu"vjcv"cvvgpwcvg"

vjg"fgitgg"qh"gzrktcvqt{"owueng"hcvkiwg"vjcv"ocpkhguvu"fwtkpi"eqorgvkvkqp0

Ugeqpf."tgurktcvqt{"owueng"hcvkiwg"tguwnvu"kp"tghngz"ghhgevu"qh"dtgcvjkpi"qp"xcuewnct"hwpevkqp"

*Fgorug{" gv" cn0" 422:+0" Vjku" ogvcdqtghngz" ecwugu" u{orcvjqgzekvcvkqp" cpf" xcuqeqpuvtkevkqp" qh"

gzgtekukpi" nkod" xcuewncvwtg." vjgtgd{" gnkekvkpi" c" hcnn" kp" nkod" dnqqf" hnqy" cpf" xcuewnct" eqpfwevcpeg"

*Jctou" gv" cn0" 3;;:+0" Fkokpkujgf" dnqqf" hnqy" vq" yqtmkpi" owuengu" yqwnf" dg" gzrgevgf" vq" ceegngtcvg"

nqeqoqvqt"owueng" hcvkiwg0" Kpfggf." c" hcvkiwg/kpfwegf" tgfwevkqp" kp" tgurktcvqt{"owueng"yqtm" ecrcekv{"

jcu"dggp"oqfgnngf"vq"ukipkhkecpvn{"rtgfkev"wnvtcoctcvjqp"rgthqtocpeg"*Xgtpknnq"gv"cn0"4237+. cnvjqwij

hwtvjgt"uvwfkgu"ctg"pggfgf"vq"kpxguvkicvg"vjg"rtgugpeg qh"c"ogvcdqtghngz kp"tgurqpug"vq wnvtc/gpfwtcpeg"

gzgtekug0

Vjktf." kv" ku" rquukdng" vjcv" vjg" fgxgnqrogpv" qh" tgurktcvqt{" f{uhwpevkqp" okijv" korcev" qp"

gpfwtcpeg"rgthqtocpeg0" Kp"c"ucorng"qh"332"octcvjqp" twppgtu *Ucnkpgtq"gv"cn0"4238+." vjgtg"gzkuvgf"c"
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gzrktcvqt{"hnqy"*rcpgn"E+."dghqtg"cpf"chvgt"octcvjqpu"qp"fc{"3."6."9"cpf"320",ukipkhkecpvn{"fkhhgtgpv"

xgtuwu"rtg/ejcnngpig"dcugnkpg."r">"2027="̆ukipkhkecpvn{"fkhhgtgpv"xgtuwu"rtg/octcvjqp."r">"20270

Vcdng"30Ykvjkp/ cpf"dgvyggp/fc{"tgnkcdknkv{"qh"tgurktcvqt{"ogcuwtgu0

Vcdng"40"Rgtegrvwcn"tgurqpugu dghqtg"cpf"chvgt"octcvjqpu"qp"fc{"3."6."9."cpf"320
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Figure 3 
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Vcdng"30"Ykvjkp/ cpf"dgvyggp/fc{"tgnkcdknkv{"qh"tgurktcvqt{"ogcuwtgu0

Vtkcn"3 Vtkcn"4 Vtkcn"5 EX"*'+ UGO KEE
HXE"*N+ 7029 ł 2097 7024 ł 2098 7028 ł 2096 209 20297 20;;;"*20;;8/30222+
HGX3 *N+ 50:; ł 2093 50:6 ł 209; 509: ł 208; 408 20325 20;;6"*20;97/20;;;+
HGX31HXE 2099 ł 2027 2098 ł 2028 2097 ł 2025 407 20238 20;65"*20982/20;;3+
RGH"*Náokp/3+ 829 ł ;8 834 ł 357 837 ł 324 608 5306 20;85"*20:64/20;;6+
OKR"*eoJ4Q+ 346 ł 52 348 ł 54 346 ł 52 602 8038 20;::"*20;72/20;;:+
OGR"*eoJ4Q+ 422 ł 75 3;6 ł 73 3;5 ł 73 40; 9054 20;;8"*20;:5/20;;;+

HXE."hqtegf"xkvcn"ecrcekv{="HGX3."hqtegf"gzrktcvqt{"xqnwog"kp"3"ugeqpf="RGH."rgcm"gzrktcvqt{"hnqy="OKR."oczkocn"uvcvke"kpurktcvqt{"rtguuwtg="OGR."oczkocn"
uvcvke"gzrktcvqt{"rtguuwtg="EX."eqghhkekgpv"qh"xctkcvkqp= UGO."uvcpfctf"gttqt"qh"ogcuwtgogpv="KEE."kpvtc/encuu"eqttgncvkqp"eqghhkekgpv0""Fcvc"ctg"ogcpu"ł UF0



Vcdng"40 Rgtegrvwcn"tgurqpugu dghqtg"cpf"chvgt"octcvjqpu"qp"fc{"3."6."9."cpf"320

OKR."oczkocn" uvcvke" kpurktcvqt{" rtguuwtg="OGR."oczkocn" uvcvke" gzrktcvqt{" rtguuwtg="XCU." xkuwcn" cpcnqiwg" uecng="WTVK." wrrgt/tgurktcvqt{" vtcev" kphgevkqp="
Eqwij."ewttgpv"gzrgtkgpeg"qh"eqwij="Yjgg¦g."ewttgpv"gzrgtkgpeg"qh"yjgg¦g="Ejguv."ewttgpv"gzrgtkgpeg"qh"ejguv/vkijvpguu="Owewu."ewttgpv"gzrgtkgpeg"qh"owewu"
ugetgvkqpu0

Fc{"3 Fc{"6 Fc{"9 Fc{"32
Rtg Rquv Rtg Rquv Rtg Rquv Rtg Rquv

OKRXCU *oo+ 406 ł 605 205 ł 209 204 ł 206 206 ł 302 203 ł 205 204 ł 206 204 ł 206 205 ł 302
OGRXCU *oo+ 204 ł 209 202 ł 202 202 ł 202 204 ł 209 202 ł 202 203 ł 205 206 ł 302 205 ł 209
F{urpgc"*ET32+ 202 ł 202 309 ł 20; 203 ł 205 405 ł 209 204 ł 206 402 ł 305 205 ł 302 402 ł 304
WTVK *XCU+<

Eqwij *oo+ 304 ł 406 209 ł 20; 403 ł 708 40: ł 80; 50; ł 3208 402 ł 705 305 ł 408 505 ł 705
Yjgg¦g *oo+ 306 ł 605 20; ł 309 304 ł 408 503 ł 70; 20: ł 402 208 ł 309 209 ł 402 403 ł 606
Ejguv *oo+ 204 ł 209 30: ł 602 308 ł 503 70; ł :07 50; ł 908 505 ł 806 509 ł :06 506 ł 904
Owewu *oo+ ;04 ł 3904 3203 ł 3904 505 ł 706 3308 ł 3:02 ;03 ł 3608 3502 ł 4602 3502 ł 4606 3509 ł 4403




