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UHVX OWV dqg GLVFX VVLRQ

FRP SDULVRQ EHWZ HHQ Z LUHG DQG Z LUHOHVVVLJ QDOV

Dooj udskv ehor z vkr z wkh gli ihuhqf hv ehwz hhq vlj qdov ir udoowuldov/ doovxemhf wv/ door yhuwkh vf dos/ i r u
hdf k wdvn1Wkh| vkr z wkh p hdq ydoxhv r i UP V dqg P GI uhvshf wlyho| i r uwkh dp solwxgh dqg iuht xhqf |
r i wkh vlj qdo1I r u wkh vwdwlvwlf dodqdo| vlv z dv xvhg wkh DQRYD 0 NuxvndoZ doolv whvwwkdwvkr z hg d
vlj qli lf dqws ydoxh +s?31334, ehwz hhq wkh vlj qdouhf r ughg z lwk wkh z luhg dp soli lhu dqg wkh vlj qdo
uhf r ughg z lwk wkh z luhohvv dp soli lhu>r qo| lq wz r f dvhv wkhuh lv d vlj qli lf dqwgli ihuhqf h ehwz hhq wkh
vlj qdo wdnhq iur p gli ihuhqwz luhohvv khdgvhwv1 Wkh GxqqÖv sr vwkr f vkr z v vwdwlvwlf doo| vlj qli lf dqw
gli ihuhqf hv ehwz hhq wkh dp soli lhuv1

I r u wklv dqg qh{ wslf wxuhv=

Z . lv wkh z luhg dp soli lhu/ Z 0wkh z luhohvv>

Q lv wkh qhr suhqh khdgvhw/ I lv wkh ihowkhdgvhwdqg S lv wkh sodvwlf r qh1

GxqqÖv sr vwkr f =- - - i r u s?3/334/ - - i r u s?3/34/- i r u s?3/38

K LJ K OLJ K WLQJ WDVNV

Wkh ir oor z lqj i l j xuhv vkr z wkh uhvxowv r i wkh vwdwlvwlf dodqdo| vlv i r u hdf k wdvn r q hdf k khdgvhw1Wkh
uhvxowv duh vwdwlvwlf doo| vlj qli lf dqwir u er wk wkh vlj qdodp solwxgh +UP V yduldeoh, dqg wkh iuht xhqf |
dqdo| vlv +P GI ,1Lqvwuxp hqwv z huh deoh wr glvwlqj xlvk ehwz hhq wkh vdp h sr vwxudowdvnv exwshuir up hg
z lwk gli ihuhqwylvxdo lqsxwv +vlwwlqj h| hv r shq yv1 vlwwlqj h| hv f or vhg dqg vwdqglqj h| hv r shq yv1
vwdqglqj h| hv f or vhg> ir u wkh vwdwlvwlf do dqdo| vlv z dv xvhg wkh DQRYD 0 Nuxvndo Z doolv whvwwkdw
vkr z hg d vlj qli lf dqws ydoxh +s ? 313334, exwqr wli lwz dv shuir up hg lq wkh vdp h ylvxdof r qglwlr q
+vlwwlqj h| hv r shq yv1vwdqglqj h| hv r shq dqg vlwwlqj h| hv f or vhg yv1vwdqglqj h| hv f or vhg,1Wkh GxqqÖv
sr vwkr f vkr z v vwdwlvwlf doo| vlj qli lf dqwgli ihuhqf hv ehwz hhq wdvnv1

Z luhg yv Z luhohvv T HHJ
D t xdqwlwdwlyh dqdo| vlv wr f r p sduh wkh hohf wur hqf hskdor j udsklf vlj qdoslf nhg xs e| z luhohvv dqg z luhg ghylf hv dqg

f r p sdulqj wkh vdp h vlj qdoslf nhg xs e| wkuhh gli ihuhqww| shv r i khdgvhw1

P 1Lydogl/ O1Sl} } lj dool/ J 1Er f f ld/ D1Udlqr ogl
P r wr uVf lhqf h Uhvhduf k Fhqwhu/ Xqlyhuvlw| r i P r wr udqg Vsr uwVf lhqf h/ Wxulq/ Lwdo|

Lqwhuqdwlr qdoZ r unvkr s r q
%Elr or j | dqg sdwkr or j | r i v| qdswlf dqg qhxur qdosodvwlf lw| %

5wk P duf k 5345

LQWURGX FWLRQ

Wkh dlp v r i wkh vwxg| duh wr f r p sduh wkh t xdqwlwdwlyh hohf wur hqf hskdor j udsklf vlj qdoslf nhg xs e|
z luhohvv dqg z luhg ghylf hv ghvlj qhg dqg exlow z lwk wkh f r r shudwlr q r i wkh f r p sdq|
RWEl r hohwwur q l f d dqg wr f r p sduh er wk wkh vlj qdoslf nhg xs e| wkuhh gli ihuhqww| shv r i f dsv exlowe|
Vs hv P hgl f d=r qh z lwk d sodvwlf vohhyh/ dqr wkhu z lwk qhr suhqh vohhyh/ dqg i lqdoo| wkh wklug z lwk dq
hohf wur gh0vnlq f r qwdf wp dgh r i ihow1Wkh vlj qdoz dv slf nhg xs iur p vxemhf wv lq gli ihuhqwsr vwxudodqg
ylvxdo vlwxdwlr qv1 Wkh f r qvwuxf wlr q r i wkh z luhohvv ghylf h kdv ehhq gr qh vhhnlqj wr lp sur yh HHJ
uhf r uglqj gxulqj p r yhp hqw1D p dmr usur eohp lq HHJ dqdo| vlv lq uhodwlr q wr wkh p r yhp hqwz dv j lyhq
e| wkh olp lwhg udqj h r i p r wlr q f dxvhg e| wkh suhvhqf h r i wkh f ds0dp soli lhu f deoh f r qqhf wlr q> wkh
vwxg| f r qf huqlqj wkh f r p sdulvr q ehwz hhq wkh gli ihuhqww| shv r i khdgvhwkdv ehhq gr qh wu| lqj wr
xqghuvwdqg z klf k p r ghof r xog j lyh wkh ehvwuhvxowv der xwwkh uholdelolw| r i wkh df t xluhg vlj qdov dqg
wkh p lqlp dosuhvhqf h r i qr lvh dqg p r wlr q duwlidf wv1Wkh hyr oxwlr q r i wkhvh vwxglhv z r xog door z HHJ
vlj qdodqdo| vlv lq f r p soh{ p r wr uvlwxdwlr qv uhgxf lqj qr lvh dqg duwlidf wv di ihf wlqj wkh df t xlvlwlr q1

P DWHULDOV dqg P HWK RGV

9 khdowk| p doh vxemhf wv z huh h{ dp lqhg/ z lwk dq dyhudj h dj h r i 5: ³ 7 | hduv/ z hlj kw: 8 ³ < nj / khlj kw
4: ; ³ 8 f p / z lwkr xwdq| qhxur or j lf do/ r uwkr shglf r uyhvwlexoduglvhdvh1Wkh lqf oxvlr q f ulwhuld z huh wkh
devhqf h r i f r j qlwlyh ghi lf lwv/ qhxur or j lf doglvhdvh dqg wkh uhgxf hg ohqj wk r i wkh kdlu1
Doovxemhf wv z huh h{ dp lqhg lq wkh HHJ ur r p / lqvlgh wkh P r wr u Vf lhqf h Uhvhduf k Fhqwuh1Vxemhf wv
z huh whvwhg ir u wz r gd| v/ wkh| shuir up hg wkuhh wuldov ir u hdf k lqvwuxp hqwdqg hdf k khdgvhw/ lq
gli ihuhqwsr vwxudodqg ylvxdowdvnv=vlwwlqj z lwk h| hv f or vhg +vlwwlqj RF,/ vlwwlqj z lwk h| hv r shq +vlwwlqj
RD,/ vwdqglqj z lwk h| hv f or vhg +vwdqglqj RF, dqg vwdqglqj z lwk h| hv r shq +vwdqglqj RD,1
Wz r dp soli lhuv dqg wkuhh khdgvhwv z huh xvhg1Wkh wr wdoqxp ehu r i vlj qdowudf nv uhf r ughg z dv 8: 9
odvwhg 63 vhf r qgv/ d wr wdouhf r uglqj wlp h z dv 5; ; p lq dqg wkh qxp ehu r i hsr f kv z dv 8: 9 +r qh hyhu|
318 v,> ; hohf wur ghv z huh or f dwhg dor qj wkh shulp hwhu olqh r i wkh vf dos +Lqwhuqdwlr qdo Vwdqgdug
Sr vlwlr q r i Hohf wur ghv,1Wkh f udqldovhf wlr qv dqdo| }hg/ wkhuhir uh/ z huh 7=iur qwr sr odu/ iur qwdo/ f hqwudo
dqg sdulhwdo1Wkh uhihuhqf h z dv p r qr sr odu/ lq wkh f hqwhur i wkh vf dos z lwk d j ur xqglqj r q wkh z ulvwr i
wkh vxemhf wwkur xj k d vwuds p r lvwhqhg lq z dwhu dqg r q wkh hduor eh r i wkh vxemhf wwkur xj k d slq z lwk
qhxur f r qgxf wlyh j ho1Vlj qdov z huh dqdo| }hg diwhud or z sdvv i lowhur i 78 K }1

DNQRZ OHGJ HP HQWV=P 1Lydogl i r u wkh wz r der yh0vwdwhg vwxglhv vxf f hhghg lq r ewdlqlqj wz r j udqwv ir u wkh Odj udqj h Sur mhf w0FuwI r xqgdwlr q +r qh ir u d shulr g r i 45 p r qwkv dqg wkh vhf r qg ir u d shulr g r i 4; p r qwkv, z klf k lqf oxghv wkh df t xlvlwlr q r i

vlj qdov r q vxemhf wv lq gli ihuhqwsr vwxudof r qglwlr qv/ wkh ghyhor sp hqwr i wkh z luhohvv dp soli lhuz lwk wkh vr iwz duh ir ugdwd sur f hvvlqj dqg wkh vwxg| r i d lqqr ydwlyh f xs wkdwz looeh sdwhqwhg1

J udskv ehor z r q wkh ohiwvkr z wkh gli ihuhqf hv lq P GI yduldeoh ehwz hhq wdvn z lwk vdp h ylvxdo
f r qglwlr q door yhuwkh vf dos z lwk z luhg dp soli lhu1I r uwkh vwdwlvwlf dodqdo| vlv z dv xvhg d Z lof r { r q whvw
wkdwvkr z hg d vlj qli lf dqws ydoxh +s?31334, ehwz hhq wkh vlj qdov1Rq wkh ulj kwxvlqj wkh Z lof r { r q whvw
ir u r wkhu w| shv r i khdgvhw +qhr suhqh, z lwk vlj qdo uhf r ughg e| z luhohvv dp soli lhu/ vwdwlvwlf doo|
vlj qli lf dqwgli ihuhqf hv +s ? 3/34dqg s ? 3/38, z huh ir xqg ehwz hhq wkh gli ihuhqwsr vwxudowdvnv lq wkh
vdp h ylvxdof r qglwlr q1

Ehor z wkhuh lv wkh dqdo| vlv r i gli ihuhqf hv ehwz hhq wdvnv ir uhdf k w| sh r i khdgvhwdqg dp soli lhu1Lwz dv
xvhg d f kur p dwlf vf doh z hlj kwhg r q wkh p d{ lp xp ydoxh ir uwkh yduldeoh UP V +vlj qdodp solwxgh,1Uhg
lv wkh klj khuydoxh/ ylr ohwwkh or z hu1

FRQFOX VLRQV

Wkh dqdo| vlv r i t HHJ uhf r ughg iur p wz r gli ihuhqwdp soli lhuv dqg wkuhh khdgvhwhvwdeolvkhg wkdwwkhuh
duh qr vwdwlvwlf doo| vlj qli lf dqwgli ihuhqf hv ehwz hhq khdgvhwv +h{ f hswir u vr p h vsr udglf f dvhv ehwz hhq
ihowdqg qhr suhqh khdgvhw,/ exwwkhuh lv vwdwlvwlf doo| vlj qli lf dqwgli ihuhqf hv ehwz hhq wkh dp soli lhuv1
Wkh gli ihuhqf hv vhhp gxh wr klj k0sdvv i lowhur q kdugz duh r i wkh z luhg dp soli lhu1Wkh i lowhudi ihf wv er wk
wkh dyhudj h dp solwxgh dqg wkh dyhudj h iuht xhqf | / vr wkh gli ihuhqf hv duh r qo| uhodwhg wr wkh edqgz lgwk
r i wkh wz r gli ihuhqwlqvwuxp hqwv=r q wkh r qh kdqg wkh z luhohvv uhf r ughg edqgz lgwk lv 4 K } 0453 K }/
r q wkh r wkhuwkh z luhg lv 6 K } 0453 K }1
Wkh f kr lf h r i r qh khdgvhwlqvwhdg dqr wkhu lv j lyhq e| wkh f r p i r uw+qhr suhqh f xs dqg ihowf xs duh
p r uh f r p i r uwdeoh, dqg wkh hdvlqhvv r i z hdulqj +qhr suhqh f xs dqg ihowf xs duh p r uh hdv| wr z hdu,1
Fr qf huqlqj wdvnv lwz dv ghp r qvwudwhg wkdwdoodp soli lhuv dqg dookhdgvhwv vkr z vlj qli lf dqwvwdwlvwlf doo|
gli ihuhqf hv ehwz hhq wkh ylvxdowdvn r q UP V +dp solwxgh,/ lqvwhdg f r qf huqlqj P GI lwz dv sr vvleoh wr
vkr z vwdwlvwlf doo| vlj qli lf dqwgli ihuhqf hv ehwz hhq wkh sr vwxudo wdvnv lq wkh vdp h ylvxdo f r qglwlr q1
Fr qf huqlqj wkh gli ihuhqf hv ehwz hhq vxemhf wv wkhuh duh vwdwlvwlf doo| vlj qli lf dqwgli ihuhqf hv ir u UP V
ehwz hhq vxemhf wv1Wkhvh uhvxowv f r xog eh h{ sodlqhg e| wkh gli ihuhqwvnlq lp shgdqf h1
I r uP GI lwz dv qr wir xqg dq| f r qvlvwhqwgli ihuhqf hv ehwz hhq vxemhf wv/ dv h{ shf whg1

LQI RUP DWLRQ=doehuwr 1udlqr oglC xqlwr 1lw0p duf r 1lydoglC xqlwr 1lw

UHI HUHQFHV=

Fr vp dqhvf x D/ P loohuE/ P dj qr W/ Dkp hg D/ Nuhp hqlf L>Ghvlj q dqg lp sohp hqwdwlr q r i d z luhohvv +Eoxhwr r wk, i r xu f kdqqhoelr 0

lqvwuxp hqwdwlr q dp soli lhu dqg glj lwdogdwd df t xlvlwlr q ghylf h z lwk xvhu0vhohf wdeoh j dlq/ iuht xhqf | / dqg gulyhq uhihuhqf h1Fr qi Sur f

LHHH Hqj P hg Elr oVr f 15339>4=5386091

Olq FW/ Nr OZ / Fkdqj P K / Gxdqq MU/ Fkhq M\ / Vx WS/ Mxqj WS>Uhylhz r i z luhohvv dqg z hdudeoh hohf wur hqf hskdor j udp v| vwhp v dqg

eudlq0f r p sxwhu lqwhuidf hv00d p lql0uhylhz 1J hur qwr or j | 15343>89+4,=4450<1Hsxe 533< Mxo581Uhylhz 1

Wkxudlvlqj kdp U D/ hwdo1Dqdo| vlv r i h| hv r shq/ h| h f or vhg HHJ vlj qdov xvlqj vhf r qg0r ughu gli ihuhqf h sor w1P hg Elr oHqj Fr p sxw

533: >78 +45,=45760<1


