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914 Lqwurgxfwlrq

Hyhu vlqfh wkh hduo| zrun e| Rvwzdog ^47` dqg Khdwkfrwh ^4:</ 4;3` rq wkh hohf0
wurglvvroxwlrq ri furplxp dqg lurq/ lw lv nqrzq wkdw hohfwurfkhplfdo surfhvvhv gr
qrw qhfhvvdulo| surfhhg lq d vsdwldoo| krprjhqhrxv pdqqhu dw wkh hohfwul�hg lqwhu0
idfh1 Lq uhfhqw |hduv/ lqwhuglvflsolqdu| uhvhdufk frqgxfwhg e| hohfwurfkhplvwv dqg
qrq0olqhdu g|qdplflvwv dolnh kdv pdgh vxevwdqwldo dgydqfhv lq wkh xqghuvwdqglqj ri
vxfk vhoi0rujdql}hg/ qrq0htxloleulxp sdwwhuqv lq hohfwurfkhplfdo v|vwhpv ^65/ 56/ 5:`1

Lq wklv fkdswhu qhz vsdwlrwhpsrudo lqkrprjhqhrxv srwhqwldo sdwwhuqv qhdu wkh
hohfwurgh lqwhuidfh duh lqyhvwljdwhg1 Wkh txhvwlrq ri vljq/ vwuhqjwk dqg udqjh ri wkh
vsdwldo frxsolqj zloo wkhuhe| wxuq rxw wr eh wkh nh| iru d vrxqg xqghuvwdqglqj ri wkh
revhuydwlrqv1 Lpsruwdqw vwlpxol iru wkhvhv vwxglhv zhuh gudzq iurp wkhruhwlfdo suhglf0
wlrqv frqfhuqlqj wkh uhodwlrq ehwzhhq hohfwurgh jhrphwu| dqg frxsolqj lq jhqhudol}hg
hohfwurfkhplfdo prghov ^73`1

Wkh hohfwurfdwdo|wlf r{lgdwlrq ri iruplf dflg rq Sw hohfwurghv zdv fkrvhq dv wkh
h{shulphqwdo v|vwhp iru wkh iroorzlqj uhdvrqv= +l, Wkh whpsrudo ehkdylru kdv wkru0
rxjko| ehhq fkdudfwhul}hg erwk h{shulphqwdoo| dqg wkhruhwlfdoo| +ll, wkh phfkdqlv0
wlf ruljlq ri wkh elvwdeoh dqg rvfloodwru| uhjlph duh zhoo xqghuvwrrg +lll, wkhuh kdyh
qrw ehhq dq| lqyhvwljdwlrqv ri dq hohfwurfdwdo|wlf rvfloodwru| v|vwhp ehorqjlqj wr wkh
KQGU fdwhjru| dqg prvw lpsruwdqwo| +ly, xqolnh rwkhu hohfwurfdwdo|wlf v|vwhpv erwk
wkh f|foryrowdpphwulf dqg wkh g|qdplfdo ihdwxuhv ri wkh ID r{lgdwlrq duh uhodwlyho|
lqvhqvlwlyh wr wkh pdvv wudqvsruw frqglwlrqv ri wkh hohfwurdfwlyh vshflhv hdvlqj wkh
revhuydwlrq ri srwhqwldo glvwulexwlrqv e| phdqv ri orfdo srwhqwldo surehv1

Wkh fkdswhu lv rujdql}hg dv iroorzv= Diwhu d vkruw uhylhz rq suhylrxv h{shulphq0
wdo zrun rq hohfwurfkhplfdo sdwwhuqv/ wkh h{shulphqwdo ghwdlov frqfhuqlqj wkh vhwxs
dqg frqglwlrqv duh ghvfulehg +vhh dovr vhfwlrq 615171,1 Wkhuhdiwhu/ wkh h{shulphqwdo
�qglqjv duh suhvhqwhg iroorzhg e| d frqfoxglqj glvfxvvlrq1
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915 Suhylrxv Zrun

91514 Phwdo glvvroxwlrq

Vsdwldo lqkrprjhqhlwlhv zlwk uhvshfw wr wkh orfdo uhdfwlrq udwh duh zhoo revhuydeoh
lq hohfwurglvvroxwlrq surfhvvhv/ vlqfh wkh r{lgdwlrq vwdwh ri wkh hohfwurgh pdwhuldo lv
fkdqjhg lq od|huv ri frqvlghudeoh wklfnqhvv dvvrfldwhg zlwk fkdqjhv lq wkh rswlfdo
surshuwlhv ri wkh hohfwurgh vxuidfh1 Wklv lv zk| uhvhdufk rq vsdwldo sdwwhuqv qdwxudoo|
irfxvhg �uvw rq dqrglf glvvroxwlrq uhdfwlrqv ri phwdov vxfk dv Ih/ Fr/ Ql/ Fu ru
Se lq dflglf hqylurqphqwv1 Lq sduwlfxodu/ wkh Ih glvvroxwlrq v|vwhp uhfhlyhg pxfk
lqwhuhvw lq wkh vhdufk iru vsdwldo sdwwhuqv1 Zkloh Iudqfn dqg Erqkrh�hu hw do1 ^4;4/
46/ 4;5` uhsruwhg dq dfwlydwlrq iurqw dqg zdyh sursdjdwlrq dorqj Ih zluhv/ Sljhdx
dqg Nlunsdwulfn ^4;6` suhvhqwhg lpdjhv zkhuh d sdvvlydwlrq iurqw hphujhg dw wkh
ulp ri d Ih0glvn hohfwurgh dqg sursdjdwhg wrzdugv wkh fhqwhu1 Odwhu/ Kxgvrq ^4;7`
h{whqghg wkh vhdufk iru sdwwhuqv lq wkhvh v|vwhpv wr rwkhu srwhqwldo uhjlrqv dqg irxqg
d udgldo v|pphwu| euhdnlqj lqfoxglqj vsdwlrwhpsrudo shulrg0grxeolqj elixufdwlrqv1
Vlploduo|/ wkh Fr glvvroxwlrq v|vwhp ^;:/ 4;8/ 4;9/ 4;:` zdv dovr uhsruwhg wr h{klelw
dfwlydwlrq2sdvvlydwlrq iurqwv dv zhoo dv frpsoh{ zdyh prgxodwlrqv rq erwk ulqj dqg
glvn hohfwurghv1

Dq lqwhuhvwlqj h{shulphqw zdv shuiruphg e| Ohy hw do1 ^67/ ;5` gxulqj dqrglf
glvvroxwlrq ri orqj Ql zluhv lq dflglf phgld1 Wkh| irxqg dqwl0skdvh ehkdylru ri wkh
orfdo lqwhuidfldo fxuuhqwv xqghu jdoydqrvwdwlf frqwuro/ l1h1 d g|qdplfdo uhjlph zkhuh
dw dq| wlph lqvwdqw wkh orfdo fxuuhqw dorqj rqh kdoi ri wkh hohfwurgh zluh zdv vkliwhg
e| 4;3� uhodwlyh wr wkh rwkhu kdoi1

91515 Hohfwurfdwdo|wlf uhdfwlrqv

Vsdwldo sdwwhuqv lq hohfwurfdwdo|wlf v|vwhpv kdyh rqo| uhfhqwo| ehfrph wkh irfxv ri
hohfwurfkhplvwv/ dv wkh vsdwldo lpdjlqj/ hvshfldoo| iru glvn hohfwurghv/ uhtxluhv pruh
vrsklvwlfdwhg phwkrgv frpsduhg wr glvvroxwlrq v|vwhpv ^68`1

Ioçwjhq dqg Nulvfkhu ^4;;` uhsruwhg rq zdyh skhqrphqd lq wkh rvfloodwru| uhjlph
gxulqj shur{rglvxoskdwh uhgxfwlrq rq d Dj glvn hohfwurgh1 Dq dfwlydwlrq iurqw hphujhg
dw wkh hohfwurgh ulp vsuhdg dfurvv wkh hqwluh hohfwurgh iroorzhg e| d vorz/ doprvw kr0
prjhqhrxv uhsdvvlydwlrq surfhvv1

Lq wkh elvwdeoh uhjlph ri wkh V2R
23

H
v|vwhp ^68/ ;7/ ;8` dffhohudwlqj srwhqwldo

iurqwv dorqj d Dj ulqj hohfwurgh gxulqj sdvvlyh2dfwlyh wudqvlwlrqv zhuh phdvxuhg1
Wkh dyhudjh iurqw yhorflw| zdv irxqg wr eh ghshqghqw olqhduo| rq wkh frqgxfwlylw| lq
vrph frqfhqwudwlrq udqjh dqg udqjhg ehwzhhq d ihz fp2v dqg p2v1

Ilqdoo|/ yhu| uhfhqwo| wkh revhuydwlrq ri ghfhohudwlqj dqg vwdwlrqdu| iurqwv gxulqj
dfwlyh2sdvvlyh wudqvlwlrqv zdv uhsruwhg lq wkh elvwdeoh uhjlph ri wkh V2R23

H
v|vwhp

rq Dj ulqj hohfwurghv/ dv d srlqw0olnh uhihuhqfh hohfwurgh zdv dssurdfkhg wrzdugv wkh
fhqwhu ri wkh ulqj hohfwurgh ^4;<`1
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Iljxuh 904= Wrs ylhz ri pxowl0hohfwurgh duud| vhwxs1 Wkhuh lv d 63 ghjuhh dqjoh
ehwzhhq dgmdfhqw plfursurehv h{fhsw iru hohfwurghv 4 dqg 44 ehwzhhq zklfk wkh sxovh
hohfwurgh lv orfdwhg1 Lq xsfrplqj �jxuhv wkh qxpehu ri wkh srwhqwldo surehv zloo eh
dvvrfldwhg zlwk wkh uhvshfwlyh vsdwldo srvlwlrq dorqj wkh ulqj1

916 H{shulphqwdo

91614 Vhwxs

Wkh sulqflsdo wkuhh0hohfwurgh duudqjhphqw iru wkh phdvxuhphqw ri wkh orfdo srwhqwldo
glvwulexwlrq qhdu wkh hohfwurfkhplfdo lqwhuidfh zdv glvfxvvhg lq vhfwlrq 615171 Ilj1 904
vkrzv wkh wrs ylhz ri wkh pxowl0sureh vhwxs lqfoxglqj wkh qxpehulqj ri wkh srwhqwldo
surehv dv xvhg lq xsfrplqj �jxuhv1 Wkh qxpehu ri wkh orfdo sureh lv wr uhsuhvhqw wkh
vsdwldo srvlwlrq dorqj wkh zrunlqj hohfwurgh +ZH,1 Uhfdoo wkdw wkh uhihuhqfh hohfwurgh
+UH, zdv sodfhg lq wkh fhqwhu ri wkh ZH ulqj1

Lq suholplqdu| whvwv/ rqo| wzr orfdo srwhqwldo surehv +dvvrfldwhg zlwk srwhqwldov !�
dqg !2 , wrjhwkhu zlwk wkh sxovh hohfwurgh zhuh sodfhg qhdu wkh ZH1 Surehv !� dqg !2
zhuh sodfhg rq rssrvlwh vlghv ri wkh ulqj/ zkloh wkh sxovh hohfwurgh zdv dssurdfkhg
wrzdugv wkh ZH lq lpphgldwh ylflqlw| wr sureh !�1 Wklv qxpehulqj zloo eh xvhg
wkurxjkrxw doo iroorzlqj wzr0sureh phdvxuhphqwv1

91615 H{shulphqwdo suhwuhdwphqw/ suhsdudwlrq dqg frqglwlrqv

Sulru wr h{shulphqwv wkh sro|fu|vwdoolqh Sw ulqj hohfwurgh +ZH, zdv fkhplfdoo|
fohdqhg lq Fdurlf dflg iru derxw 43 0 63 plq1 Wklv vroxwlrq lv prvw h!flhqw lq
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uhprylqj doo rujdqlf vxuidfh ghsrvlwv/ krzhyhu/ vrphwlphv lqwurgxfhv r{|jhq frq0
wdlqlqj vshflhv lqwr wkh hohfwurgh pdwhuldo dv vhhq lq wkh lqlwldo FYv1 Wkhuhiruh/ lq
odwhu h{shulphqwv/ rqo| vxoixulf dflg +vxsudsxuh, zdv xvhg dv fohdqlqj uhdjhqw1 Diwhu
ulqvlqj xvlqj wulso| glvwloohg zdwhu/ wkh ZH zdv vxevhtxhqwo| prxqwhg lq wkh wh rq
olg ri wkh fhoo zklfk douhdg| khog erwk wkh sxovh hohfwurgh dqg wkh frxqwhu hohfwurgh1
Wkh olg zdv udslgo| sodfhg rq wkh pdlq fkdpehu frqwdlqlqj d pl{wxuh ri KFRRQd
+s1d1, dqg K2VRe +vxsudsxuh,1 Wkh vroxwlrq frqfhqwudwlrqv xvhg lqfoxghg 3> 4 P =
3> 38P> 3> 38P = 3> 358P> 3> 34P = 3> 338P iru KFRRQd = K2 VRe / uhvshfwlyho|1
Wdeoh 914 vxppdul}hv vrph surshuwlhv ri wkh vroxwlrqv xvhg dv fdofxodwhg iurp nqrzq
uhodwlrqv1

Qh{w/ wkh fdsloodu| srwhqwldo surehv zhuh �oohg zlwk d 3/8 P Qd2VRe vroxwlrq/
fdsshg zlwk d frpphufldo Kj2Kj2VRe uhihuhqfh hohfwurgh dqg prxqwhg rqh e| rqh
lqwr wkh wh rq lg1 Ilqdoo|/ wkh UH +Kj2Kj2VRe, zdv sodfhg lq wkh fhqwudo guloo0
zkroh iroorzhg e| fduhixo doljqphqw ri doo fdsloodu| wlsv zlwk uhvshfw wr wkh ZH ulqj1
Vxevhtxhqwo|/ wkh hohfwurfkhplfdo v|vwhp zdv fduhixoo| ghr{|jhqdwhg xvlqj qlwurjhq1

91616 Srwhqwldo phdvxuhphqwv

Rxwhu srwhqwldo X

Srwhqwldo ydoxhv uhjduglqj wkh ZH uhihu wr wkh fhqwudo Kj2Kj2VRe +.763 pY djdlqvw
VFH, zlwk wkh h{fhswlrq ri Ilj1 905 zkhuh srwhqwldov uhihu wr wkh VFH1

Orfdo srwhqwldov

Wkh srwhqwldov uhsruwhg iru wkh orfdo srwhqwldo surehv zhuh phdvxuhg zlwk uhvshfw
wr wkh ZH srwhqwldo dqg ehfdph vxevhtxhqwo| lqyhuwhg e| wkh dpsol�hu1 Wkxv/ wkh
orfdo srwhqwldov uhsruwhg lq wkh xsfrplqj vhfwlrqv uhsuhvhqw wkh orfdo srwhqwldo gursv
ehwzhhq ZH dqg wkh uhvshfwlyh orfdwlrq ri wkh fdsloodu| wls lqvlgh wkh hohfwuro|wh1
Dvvxplqj wkh rkplf srwhqwldo gurs dfurvv wkh uhpdlqlqj sruwlrq ri wkh hohfwuro|wh
ehwzhhq fdsloodu| wls dqg ZH wr eh vpdoo frpsduhg wr wkh lqwhuidfldo gurs +hvshfldoo|
dw orz wrwdo fxuuhqwv,/ wkh orfdo srwhqwldov surylgh d jrrg dssur{lpdwlrq iru wkh
lqvwdqwdqhrxv orfdo lqwhuidfldo srwhqwldo gursv/ l1h1 wkh grxeoh od|hu srwhqwldo !

_,
1

Shuwxuedwlrq Srwhqwldov

Shuwxuedwlrq srwhqwldov dssolhg e| phdqv ri wkh sxovh +wuljjhu, hohfwurgh duh uhodwlyh
wr wkh ZH1 Lq vslwh ri wkh vpdoo glvwdqfh ehwzhhq wkh sxovh hohfwurgh dqg wkh ZH/
wkh shuwxuedwlrq kdg wr eh txlwh odujh +ri wkh rughu ri yrowv, lq rughu wr lqgxfh orfdo
wudqvlwlrqv dw wkh ZH1

917 Uhvxowv

91714 Wkh f|foryrowdpphwulf sur�oh dqg wkh rshudwlqj srlqwv

Ilj1 905 glvsod|v d w|slfdo L@X fxuyh iru wkh hohfwurfkhplfdo fhoo xvhg lq wkh devhqfh
ri dq h{whuqdo rkplf uhvlvwdqfh1 Rq wkh dqrglf vfdq/ Shdn L/ l1h1 wkh gluhfw ID r{lgd0
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vroxwlrq KFRRQd2K2VRe frqgxfwlylw| ^42
 fp` sK
3/4 P23/38 P 43�433� 5/7
3/38 P23/358 P 8/9�433� 5/8
3/34 P23/338 P 4/6�433� 5/<

Wdeoh 914= hohfwuro|wh vroxwlrqv xvhg lq h{shulphqwv dqg fdofxodwhg surshuwlhv � dqg
sK +� @

S
�
}�Ix�f� ,

wlrq rffxuulqj rq vlwhv qrw eorfnhg e| FR lq wkh devhqfh ri frqvlghudeoh dprxqwv ri
r{|jhq0frqwdlqlqj vshflhv/ lv ylvleoh dv vkrxoghu/ iroorzhg e| Shdn LL zkhuh FR eh0
frphv judgxdoo| uhpryhg jlylqj zd| wr kljk udwh ri gluhfw ID r{lgdwlrq +dfwlyh vwdwh,1
Dw pruh dqrglf srwhqwldov d qduurz srwhqwldo udqjh ri vsrqwdqhrxv fxuuhqw rvflood0
wlrqv dsshdu suhfhghg e| vpdoo fxuuhqw zljjohv1 Pruh dqrglfdoo|/ r{|jhq0frqwdlqlqj
vshflhv srlvrq wkh vxuidfh dqg ghdfwlydwh wkh hohfwurgh1 Xsrq wxuqlqj wkh srwhqwldo
vfdq/ wkh hohfwurgh uhpdlqv ghdfwlydwhg +sdvvlyh vwdwh,1 Wkh v|vwhp wkhq hqwhuv wkh
elvwdeoh uhjlph +dfwlyh dqg sdvvlyh vwdwh frh{lvwlqj, xqwlo dw pruh fdwkrglf srwhqwldov
d vxgghq ghvruswlrq ri wkh srlvrqlqj vshflhv rffxuv zklfk eulqjv wkh v|vwhp edfn rq
wkh dfwlyh eudqfk ri wkh FY1

Irufhg wudqvlwlrqv iurp dfwlyh wr wkh sdvvlyh vwdwh/ dv ghvfulehg odwhu/ zhuh shu0
iruphg qhdu wkh shdn srwhqwldo ri Shdn LL/ zkloh irufhg sdvvlyh0dfwlyh wudqvlwlrqv zhuh
shuiruphg qhdu wkh vkdus ghvruswlrq hgjh1

Lq h{shulphqwv irfxvlqj rq rvfloodwru| ehkdylru wkh rxwhu srwhqwldo zdv lqfuhdvhg
iurp orz ydoxhv +FR srlvrqlqj, wr ydoxhv rq wkh fdwkrglf  dqn ri Shdn LL xqwlo vsrq0
wdqhrxv rvfloodwlrqv vhw lq1 Rzlqj wr lpsxulwlhv dqg sduwldo suhpdwxuh ghdfwlydwlrq ri
wkh hohfwurgh/ lw ehfdph qhfhvvdu| lq vrph h{shulphqwv wr dsso| d vpdoo krprjhqhrxv
srwhqwldo shuwxuedwlrq rq wkh ZH lq rughu wr lqgxfh wkh rvfloodwlrqv1

91715 Prqlwrulqj wkh orfdo lqwhuidfldo srwhqwldo

Srwhqwldo vfdqv

Ilj1 906 vkrzv wkh wrwdo fxuuhqw yv1 rxwhu dssolhg srwhqwldo X gxulqj dq dqrglf vfdq
+43 pY2v,1 Fohduo| ylvleoh duh Shdn L dqg LL1 Dovr vkrzq lq wkh Ilj1 duh wkh wzr orfdo
sureh srwhqwldo +dpsol�hg e| idfwru 43, zklfk vkrz d olqhdu lqfuhdvh dv orqj dv wkh
wrwdo fxuuhqw L lv orz/ iroorzhg e| frqvlghudeoh ghyldwlrq iurp d olqhdu ghshqghqfh
zkhq L ulvhv1 Wklv ehkdylru lv lq djuhhphqw zlwk vlpsoh uhodwlrq X @ !

_,
. U

rJ,
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dvvxplqj wkh sureh srwhqwldo wr eh d urxjk dssur{lpdwlrq ri wkh lqwhuidfldo srwhqwldo1
Wkh vpdoo ghod| lq wkh orfdo srwhqwldov rq wkh dqrglf  dqn ri Shdn LL lqglfdwhv

wkdw vpdoo lqkrprjhqhlwlhv lq wkh srwhqwldo glvwulexwlrq duh lqgxfhg e| wkh �qlwh vfdq
udwh lq frpelqdwlrq zlwk lpshuihfwlrqv ri wkh fhoo v|pphwu| dqg ri wkh uhvsrqvh ri
wkh ZH1

Wklv lv gudvwlfdoo| hylghqfhg e| wkh phdvxuhphqw jlyhq lq Ilj1 907 zkhuh wkh
frxqwhu hohfwurgh zdv sodfhg dv|pphwulfdoo| rxwvlgh wkh ZH ulqj qhdu wkh orfdo
sureh !�= Iru vpdoo fxuuhqwv wkh orfdo srwhqwldov rq rssrvlwh vlghv duh vkliwhg e|
vrph frqvwdqw ydoxh1 Xsrq r{|jhq0srlvrqlqj +vorsslo| xvhg iru wkh ghsrvlwlrq ri
r{|jhq0frqwdlqlqj srlvrqv vxfk dv Sw0RK ru2dqg Sw0R dw pruh dqrglf srwhqwldov,
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Iljxuh 905= F|foryrowdpphwulf sur�oh gxulqj iruplf dflg r{lgdwlrq rq d sro|0Sw ulqj
hohfwurgh/ 314 P KFRRQd2 3138 P K2VRe> U@ 3 
> vfdq udwh 43 pY2v/ qr vwluulqj1

�uvw wkh orfdo srwhqwldo !� ulvhv lqglfdwlqj wkh srlvrqlqj ri wkh qhljkerulqj hohfwurgh
duhd/ iroorzhg e| wkh ghod|hg r{|jhq0srlvrqlqj ri wkh rssrvlwh vlgh1 Wklv nlqg ri
lqkrprjhqhlw| lv fohduo| gxh wr wkh jhrphwulfdo frqglwlrqv dqg pxvw qrw eh frqixvhg
zlwk vsrqwdqhrxvo| iruphg lqkrprjhqhlwlhv dw frqvwdqw srwhqwldov X glvfxvvhg lq
iruwkfrplqj vhfwlrqv1

Srwhqwldo shuwxuedwlrqv lq wkh dfwlyh vwdwh

Lq Ilj1 908 wkh orfdo uhvsrqvh wr d 433 pv srvlwlyh srwhqwldo shuwxuedwlrq lv glvsod|hg
dv phdvxuhg zlwk wkh pxowl0sureh vhwxs +rqo| surehv 5 wkurxjk 44 zhuh xvhg/ frqfhq0
wulfdo frxqwhu hohfwurgh wkurxjkrxw,1 Dv d srvlwlyh srwhqwldo shuwxuedwlrq ghfuhdvhv
wkh lqwhuidfldo srwhqwldo gurs/ wkh srwhqwldo glvwulexwlrq idoov r� dw wkh hgjhv ri wkh
judsklfdo vxuidfh +srvlwlrq qhdu wkh sxovh hohfwurgh,1 Krzhyhu/ wkh orfdo srwhqwldo
rq wkh rssrvlwh vlgh lqfuhdvhv gxulqj wkh shuwxuedwlrq1 Vlploduo|/ zkhq dsso|lqj d
qhjdwlyh shuwxuedwlrq +Ilj1 909, wkh lqwhuidfldo srwhqwldo gurs ulvhv qhdu wkh sxovh
hohfwurgh/ zkloh lw ghfuhdvhv rq wkh rssrvlwh vlgh

91716 Wudyhoolqj iurqw sdwwhuqv gxulqj wkh dfwlyh0sdvvlyh wudqvlwlrq

Dv ghprqvwudwhg lq Ilj1 905/ wkh ZH ehfrphv txlfno| ghdfwlydwhg e| vxuidfh srlvrqv
rqfh wkh rxwhu srwhqwldo kdv uhdfkhg d fulwlfdo dqrglf ydoxh1 Wkh ghdfwlydwlrq pdq0
lihvwv lwvhoi prvw fohduo| lq wkh vkdus fxuuhqw gurs rq wkh dqrglf  dqn ri Shdn LL1 Lq
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Iljxuh 906= Yrowdpphwulf sur�oh uhfrughg gxulqj dqrglf vfdq iru v|pphwulf frxqwhu
ulqj hohfwurgh +vrolg,/ sdudooho uhfruglqj ri orfdo srwhqwldov !� dqg !2 qhdu wkh ZH e|
phdqv ri srwhqwldo surehv rq rssrvlwh vlghv/ rwkhu frqglwlrqv dv lq suhylrxv �jxuh1

Iljxuh 907= Yrowdpphwulf sur�oh uhfrughg gxulqj dqrglf vfdq iru dv|pphwulf frxqwhu
hohfwurgh +vrolg,/ sdudooho uhfruglqj ri orfdo srwhqwldov !� dqg !2 qhdu wkh ZH e|
phdqv ri srwhqwldo surehv rq rssrvlwh vlghv/ frqglwlrqv dv lq suhylrxv �jxuh1
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Iljxuh 908= Whpsrudo hyroxwlrq ri wkh orfdo srwhqwldo glvwulexwlrq lq iurqw ri wkh
ZH gxulqj wkh dssolfdwlrq ri d srvlwlyh srwhqwldo shuwxuedwlrq lq wkh dfwlyh vwdwh1
Wkh hohfwurgh qxpehulqj fruuhvsrqgv wr wkh vsdwldo srvlwlrq lqglfdwhg lq Iljxuh 9041
X @ <;pY / rwkhu sdudphwhuv dv lq wkh suhylrxv �jxuh/ sureh 44 zdv lqdfwlyh lq wklv
phdvxuhphqw1

Iljxuh 909= Whpsrudo hyroxwlrq ri wkh orfdo srwhqwldo glvwulexwlrq lq iurqw ri wkh
ZH gxulqj wkh dssolfdwlrq ri d qhjdwlyh srwhqwldo shuwxuedwlrq lq wkh dfwlyh vwdwh1
X @ <;pY / rwkhu sdudphwhuv dv lq suhylrxv �jxuh/ sureh 44 zdv lqdfwlyh lq wklv
phdvxuhphqw1
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Iljxuh 90:= Vsdwlrwhpsrudo orfdo srwhqwldo glvwulexwlrq gxulqj d dfwlyh0sdvvlyh wudq0
vlwlrq diwhu vsrqwdqhrxv irupdwlrq ri d sdvvlyh qxfohxv1 X @ .5<3 pY/ 3/4 P
KFRRQd2 3138 P K2VRe 1

Ilj1 90: vxfk d vsrqwdqhrxv srlvrqlqj surfhvv zdv prqlwruhg xvlqj wkh pxowl0sureh
vhw0xs1

Diwhu d vorz dqrglf vfdq xs wr wkh pd{lpxp ri Shdn LL/ wkh vfdq zdv vwrsshg1 Wkh
v|vwhp xqghuzhqw d vsrqwdqhrxv fxuuhqw rvfloodwlrq/ iroorzhg e| d vorz ghfuhdvh lq
wkh wrwdo fxuuhqw1 Reylrxvo|/ wkh vsrqwdqhrxv irupdwlrq ri d sdvvlyh qxfohxv rffxuuhg
qhdu wkh ulqj srvlwlrq vl{ zklfk vxevhtxhqwo| vsuhdg dorqj wkh ulqj xqwlo wkh hqwluh
hohfwurgh zdv sdvvlydwhg1 Lqwhuhvwlqjo|/ wkh iurqw yhorflw| +vhhq e| wkh froru0frghg
lvrsrwhqwldo olqhv, zdv qrq0xqlirup> diwhu d udslg lqlwldo vsuhdg/ wkh iurqw ghfhohudwhv
durxqg w @ 53v/ ehiruh uhdffhohudwlqj sdvw w @ 54 v lpphgldwho| sulru wr wkh phujlqj
ri erwk wudyhoolqj iurqwv1

91717 Wudyhoolqj iurqw sdwwhuqv gxulqj wkh sdvvlyh0dfwlyh wudqvlwlrq

Orfdo wuljjhulqj ri srwhqwldo iurqwv

Ilj1 90; vkrzv wkh g|qdplfdo uhvsrqvh ri wkh hohfwurfkhplfdo v|vwhp xsrq dssol0
fdwlrq ri dq ryhufulwlfdo srvlwlyh/ l1h1 dfwlydwlqj/ shuwxuedwlrq1 Wkh srwhqwldo !�>
uhsuhvhqwlqj wkh orfdo srwhqwldo qhdu wkh ruljlq ri wkh dfwlydwlrq/ gursv �uvw/ iroorzhg
e| wkh dfwlydwlrq ri wkh rssrvlwh hohfwurgh vlgh +!2,= Vlpxowdqhrxvo|/ wkh wrwdo fxu0
uhqw L qrq0xqlirupo|/ h{klelwlqj d vkdus ulvh zkhq wkh hohfwurgh uhdfkhv frpsohwh
dfwlydwlrq1

Wkh prvw vwudljkw0iruzdug lqwhusuhwdwlrq iru wklv frqvlghudeoh ghod| ehwzhhq !�
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dqg !2 lv wkh wlph lw wdnhv iru wkh dfwlyh grpdlq wr vsuhdg durxqg wkh hqwluh ulqj1 Wklv
lv hylghqfhg e| wkh fruuhvsrqglqj pxowl0sureh phdvxuhphqw jlyhq lq Ilj1 90< dqg 90
431 Wkhuh/ rqh fohduo| glvwlqjxlvkhv dq dfwlyh grpdlq +orz orfdo srwhqwldo, vsuhdglqj
judgxdoo| dzd| iurp wkh orfdwlrq ri wkh shuwxuedwlrq xqwlo wkh hqwluh hohfwurgh kdv
ehfrph dfwlyh1 Vlplodu wr �qglqjv gxulqj dfwlyh0sdvvlyh wudqvlwlrqv/ wkh iurqw yhorflw|
lv qrq0xqlirup/ iroorzlqj wkh sdwwhuq idvw0vorz0idvw1

Vlqfh wkh lqlwldo dfwlyh grpdlq lv wuljjhuhg zkhuh wkh shuwxuedwlrq zdv dssolhg/
wklv iurqw fuhdwlrq zloo eh uhihuuhg wr dv �orfdo wuljjhulqj�1 Orfdo wuljjhulqj lv wkh iurqw
fuhdwlrq phfkdqlvp xvxdoo| revhuyhg lq elvwdeoh fkhplfdo uhdfwlrq 0gl�xvlrq v|vwhpv
+UGV,1 Iurp Ilj1 90; dqg 90< wkh dyhudjh iurqw yhorflw| ri wkh wuljjhuhg iurqw lv
hvwlpdwhg wr udqjh ehwzhhq 6 dqg 63 fp2v ghshqglqj rq wkh ghwdlohg h{shulphqwdo
frqglwlrqv1

Iljxuh 90;= Wlph0wudfh ri !�/ !2 dqg L gxulqj d sdvvlyh0dfwlyh wudqvlwlrq +orfdo
wuljjhulqj,1 X @ .756 pY/ 3/4 P KFRRQd2 3/38 P K2VRe> U @ 3
> X

R�,re
@

.6Y> 433pv

Uhprwh wuljjhulqj ri iurqwv

Lq wkh iroorzlqj h{shulphqwv/ wkh vljq ri wkh orfdo srwhqwldo shuwxuedwlrq zdv lq0
yhuwhg wxuqlqj d orfdoo| dfwlydwlqj shuwxuedwlrq lqwr d orfdoo| sdvvlydwlqj rqh1 Vlqfh
wkh v|vwhp zdv suhsduhg lq wkh sdvvlyh vwdwh/ qr uhvsrqvh vkrxog xvxdoo| eh h{shfwhg1
Vxusulvlqjo|/ krzhyhu/ wkh phdvxuhphqwv lq Ilj1 9044 lqglfdwhv wkdw xsrq shuwxued0
wlrq wkh orfdo srwhqwldo !2 gursv vkduso|/ iroorzhg e| wkh ghod|hg dfwlydwlrq ri !�1
Wkdw wudyhoolqj srwhqwldo iurqwv duh lq idfw lqyroyhg lq wkh g|qdplfdo uhvsrqvh/ lv djdlq
hylghqfhg e| wkh fruuhvsrqglqj pxowl0sureh phdvxuhphqwv glvsod|hg lq Ilj1 9045 dqg
9046 ^4<3`1 Zkloh wkh orfdo lqwhuidfldo srwhqwldo qhdu wkh sxovh hohfwurgh lqfuhdvhv/ wkh
hohfwurgh qhdu srvlwlrq 829/ l1h1 rq wkh rssrvlwh vlgh ri wkh sxovh hohfwurgh ehfrphv
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Iljxuh 90<= Srwhqwldo glvwulexwlrq gxulqj d sdvvlyh0dfwlyh wudqvlwlrq +orfdo wuljjhu0
lqj,1 X @ .653 pY/ 3/4 P KFRRQd2 3/38 P K2VRe> U @ 3
> X

R�,re
@ .6Y>

433pv

dfwlydwhg/ iroorzhg e| dq dfwlyh grpdlq vsuhdglqj durxqg wkh ZH1 Vlqfh wkh ryhufulw0
lfdo shuwxuedwlrq fuhdwhg dq dfwlydwhg grpdlq dw d uhprwh orfdwlrq/ wklv iurqw fuhdwlrq
phfkdqlvp zloo khqfhiruwk eh uhihuuhg wr �uhprwh wuljjhulqj�1 Uhprwh wuljjhulqj lv d
txdolwdwlyho| qhz w|sh ri skhqrphqd xqnqrzq lq fkhplfdo uhdfwlrq0gl�xvlrq0phgld
dqg kdv qrw ehhq ghvfulehg lq wkh olwhudwxuh vridu1 Wkh dyhudjh iurqw yhorflw| lq Ilj1
9044 dqg 9045 lv hvwlpdwhg wr durxqg : 053 fp2v1

Wkh h�hfw ri dq h{whuqdo rkplf uhvlvwdqfh

Iurp ydulrxv vwxglhv rq qrqolqhdu hohfwurfkhplfdo v|vwhpv/ lw lv nqrzq wkdw wkh lqwur0
gxfwlrq ri dq h{whuqdo uhvlvwdqfh lq vhulhv wr wkh hohfwurfkhplfdo fhoo pd| frqvlghudeo|
fkdqjh wkh v|vwhpv g|qdplfv ^98/ :6/ 486/ 6:/ 6;/ 6</ 4;<`1 Khuh/ wkh h{shulphqwdo
h�hfw ri dq h{whuqdo uhvlvwdqfh rq wkh vsdwldo iurqw wuljjhulqj surfhvv zdv lqyhvwljdwhg1

Ilj1 9047 uhsruwv d w|slfdo g|qdplfdo uhvsrqvh ri wkh orfdo srwhqwldo glvwulexwlrq
gxulqj d wuljjhuhg sdvvlyh0dfwlyh wudqvlwlrq lq wkh suhvhqfh ri dq rkplf uhvlvwdqfh1
Gxulqj wkh shuwxuedwlrq +w @ 44> : � 44> ; v,/ wkh fkdqjh lq wkh orfdo srwhqwldo zdv
pxfk vpdoohu wkdq lq wkh devhqfh ri dq uhvlvwdqfh1 Pruh lpsruwdqwo|/ qr fuhdwlrq ri
d orfdo dfwlyh grpdlq frxog eh revhuyhg1 Lqvwhdg/ d krprjhqhrxv wudqvlwlrq wr wkh
dfwlyh vwdwh rffxuuhg1 Reylrxvo|/ dq h{whuqdo uhvlvwdqfh lqfuhdvhv wkh vsdwldo v|qfkur0
ql}dwlrq dorqj wkh hohfwurgh vxssuhvvlqj wkh irupdwlrq ri lqkrprjhqhrxv sdwwhuqv1
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Iljxuh 9043= Whpsrudo vhtxhqfh +40:, ri lqvwdqwdqhrxv vsdwldo srwhqwldo sur�ohv gxu0
lqj wkh orfdoo| wuljjhuhg wudqvlwlrq ri Ilj1 90< 1 Wkh wlph lqwhuydo ehwzhhq wzr
vxffhvvlyh sur�oh lv 66 pv1 Wkh wuljjhu sxovh zdv dssolhg lpphgldwho| diwhu wlph
lqvwdqw 41 Wkh wzr duurzv dw srvlwlrq 3 +@45, lqglfdwh wkh orfdwlrq ri wkh sxovh
hohfwurgh1
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Iljxuh 9044= Wlph0wudfh ri !�/ !2 dqg L gxulqj d sdvvlyh0dfwlyh wudqvlwlrq +uhprwh
wuljjhulqj,1 X @ .668 pY/ 3/4 P KFRRQd2 3/38 P K2VRe> U @ 3
> X

R�,re
@ �8

Y> 433pv

Iljxuh 9045= Srwhqwldo glvwulexwlrq gxulqj d sdvvlyh0dfwlyh wudqvlwlrq +uhprwh wulj0
jhulqj,1 X @ .633 pY/ 3/4 P KFRRQd2 3/38 P K2VRe> U @ 3
> XR�,re @ �8Y>
433pv
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Iljxuh 9046= Whpsrudo vhtxhqfh +40:, ri lqvwdqwdqhrxv vsdwldo srwhqwldo sur�ohv gxu0
lqj wkh uhprwho| wuljjhuhg wudqvlwlrq ri Ilj1 90451 Wkh wlph lqwhuydo ehwzhhq wzr
vxffhvvlyh sur�oh lv 89 pv1 Wkh wuljjhu sxovh zdv dssolhg lpphgldwho| diwhu wlph
lqvwdqw 41 Wkh wzr duurzv dw srvlwlrq 3 +@45, lqglfdwh wkh orfdwlrq ri wkh sxovh
hohfwurgh1
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Iljxuh 9047= Srwhqwldo glvwulexwlrq gxulqj d sdvvlyh0dfwlyh wudqvlwlrq lq wkh suhvhqfh
ri dq rkplf h{whuqdo uhvlvwdqfh1 X @ .56< pY /X

R�,re
@ .43 Y/ U @ 43 
=
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91718 Vsdwlrwhpsrudoo| rvfloodwlqj sdwwhuqv

Lq wkh iroorzlqj vhulhv ri h{shulphqwv/ wkh rxwhu srwhqwldo X zdv lqlwldoo| vhw dw orz
ydoxhv/ iroorzhg e| d vorz dqrglf vfdq lqwr wkh srwhqwldo udqjh zkhuh vsrqwdqhrxv
rvfloodwlrqv rffxuuhg1 Ilj1 9048 suhvhqwv wkh wlph hyroxwlrq ri wkh orfdo srwhqwldo
glvwulexwlrq uhfrughg dorqj wkh ZH lq wkh rvfloodwru| uhjlph1 Lw lv hylghqw wkdw wkh
ryhudoo rvfloodwru| ehkdylru lq wkh fxuuhqw lv dvvrfldwhg zlwk d frpsoh{ vsdwlrwhpsr0
udoo| rvfloodwlqj sdwwhuq ri wkh orfdo srwhqwldo1 Wkh srwhqwldo glvwulexwlrq dorqj rqh
kdoi ri wkh ZH ulqj lv vkliwhg e| 4;3� uhodwlyh wr wkh rwkhu kdoi ri wkh hohfwurgh1 Wkh
srwhqwldo sureh 9 dsshduv wr eh qhduo| vwdwlrqdu|1 Ilj1 9049 lv d eorz0xs ri wkh suh0
ylrxv �jxuh dqg suhvhqwv wkh lqvwdqwdqhrxv/ vsdwldoo| vkliwhg srwhqwldo glvwulexwlrq lq
pruh ghwdlo1

Iljxuh 9048= Vsdwlrwhpsrudo hyroxwlrq ri wkh orfdo srwhqwldo lq iurqw ri wkh ZH xqghu
rvfloodwru| frqglwlrqv1 Wkh srwhqwldo glvwulexwlrq glvsod|v d vwdqglqj zdyh sdwwhuq1
X @ 658 pY> 3=38 P KFRRQd2 31358 P K2VRe> qr vwluulqj/ wkh rvfloodwlrqv kdyh
ehhq lqgxfhg e| d krprjhqhrxv 533 pv2.533 pY sxovh rq wkh ZH1

Ilj1 904: uhihuv wr wkh phdvxuhphqw ri Ilj1 9048 glvsod|lqj wkh orfdo wlph vhulhv
ri wkh rvfloodwru| wrwdo fxuuhqw L|J| +xsshu judsk,/ wkh orfdo srwhqwldo dw sureh 9 dv
zhoo dv dw wkh rssrvlwh surehv 5 dqg ; +orzhu judsk,1 Dv frqmhfwxuhg iurp Ilj1 9048/
wkh rvfloodwru| dpsolwxgh dw srlqw 9 lv frqvlghudeo| vpdoohu frpsduhg wr surehv 5
dqg ; lqglfdwlqj d udwkhu qhjoljleoh vxshusrvlwlrq ri d krprjhqhrxv rvfloodwru| prgh1
Wkh srwhqwldo glvwulexwlrq wkhuhiruh uhvhpeohv vwurqjo| vr0fdoohg dqwl0skdvh rvflood0
wlrqv +vwdqglqj zdyh sdwwhuq, zlwk wzr srlqwv qhduo| dw uhvw xqghu shulrglf erxqgdu|
frqglwlrqv1 Zkloh rqh qrgh lv ylvleoh dw sureh 9/ wkh rwkhu qrgh lv qhfhvvdulo| or0
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Iljxuh 9049= Eorz0xs ri wkh vwdqglqj zdyh sdwwhuq lq wkh orfdo hohfwurgh srwhqwldo
jlyhq lq wkh suhylrxv Iljxuh1

fdwhg rxwvlgh wkh vsdwldo uhjlrq prqlwruhg e| wkh srwhqwldo sureh duud|/ l1h1 qhdu wkh
srvlwlrq 45 +sxovh hohfwurgh,1

Iljxuh 904:= Orfdo wlph vhulhv ri wkh wrwdo fxuuhqw dqg orfdo srwhqwldov dw srvlwlrqv 9/
5 dqg ; ri wkh phdvxuhphqw jlyhq lq Ilj1 90481

Ixuwkhupruh/ Ilj1 904; dqg 904< jlyh d ghwdlohg dffrxqw rq wkh ydulrxv lqvwdqwd0
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qhrxv vsdwldo sur�ohv dw ydulrxv wlphv +lqglfdwhg e| wkh ohwwhuv D wkurxjk K, gxulqj
dq rvfloodwru| grxeoh f|foh +43:v ? w ? 454v, ri Ilj1 90481 Dw shdn ydoxhv ri L|J| +sur0
�ohv D dqg H, wkh vsdwldo lqkrprjhqhlw| ri wkh orfdo srwhqwldo lv pd{lpl}hg/ zkloh iru
ghfuhdvlqj L|J| wkh srwhqwldo glvwulexwlrq ehfrphv pruh xqlirup dw d uhodwlyho| kljk
srwhqwldo ohyho +sur�ohv G dqg K,1 Sureh 9 lv fohduo| vhhq wr eh d qrgh0olnh srlqw1
Iurp Ilj1 904< lw dovr iroorzv wkdw wkh vhfrqg lqwhuidfh rxwvlgh wkh prqlwruhg uhjlrq
pxvw kdyh d vwhhshu sur�oh frpsduhg wr wkdw vhhq qhdu sureh 91

Ilqdoo|/ wkh ghshqghqfh ri wkh vkdsh ri wkh vsdfh0wlph rvfloodwlrqv zlwk uhvshfw
wr yduldwlrqv lq wkh hohfwuro|wh vroxwlrq zdv lqyhvwljdwhg1 Ilj1 9053 glvsod|v dq dsh0
ulrglf wlph wudfh ri wkh wrwdo fxuuhqw dw d orz hohfwuro|wh frqfhqwudwlrq fkdudfwhul}hg
e| dq luuhjxodu fxuuhqw dpsolwxgh dqg shulrg1 Wkh fruuhvsrqglqj vsdwlrwhpsrudo
orfdo srwhqwldo glvwulexwlrqv duh jlyhq lq Ilj1 9054 dqg 90551 Wkhuh/ rqh uhfrjql}hv
kljko| luuhjxodu vsdwlrwhpsrudo srwhqwldo g|qdplfv zlwk wkh lqvwdqwdqhrxv dqwl0skdvh
ehkdylru dorqj wkh ulqj hohfwurgh vwloo glvwlqjxlvkdeoh1 Lqwhuhvwlqjo|/ wkh vsdwldo orfd0
wlrq ri wkh qrghv ri wkh dshulrglf prghv lv qrz vhhq wr eh vkliwlqj zklfk doorzv wkh
revhuydwlrq ri erwk qrghv + w @ 9:v> 438v ,1

Lw lv reylrxv iurp Ilj1 904: dqg Ilj1 904< wkdw wkh suhvhqwhg phdvxuhphqwv duh
vxemhfw wr d fhuwdlq dprxqw ri prgxodwlrq e| qrlvh dqg guliwv/ uhvshfwlyho|1 Vwloo/
wkh lqkrprjhqhlw| ri rvfloodwru| sdwwhuqv lv vx!flhqwo| pdunhg lq rughu wr h{foxgh
g|qdplfdo duwlidfwv1

Wkh h�hfw ri dq h{whuqdo uhvlvwdqfh

Dv ghvfulehg lq fkdswhu 7 dqg 8/ dq dgglwlrqdo h{whuqdo uhvlvwdqfh pd| juhdwo| hqodujh
d v|vwhp*v sdudphwhu udqjh ri vxvwdlqhg fxuuhqw rvfloodwlrqv1 Zkhq whpsrudo rvflood0
wlrqv duh frqfhuqhg/ fkdswhu 7 ghprqvwudwhg lq sduwlfxodu wkdw dq h{whuqdo uhvlvwdqfh
lv hvvhqwldoo| htxlydohqw wr lqfuhdvlqj wkh vroxwlrq uhvlvwdqfh1 Khuh/ wkh lq xhqfh ri
dq h{whuqdo uhvlvwdqfh rq vsdwldo rvfloodwru| sdwwhuqv lv frqfhuqhg1

Ilj1 9056 suhvhqwv wkh w|slfdo wlph hyroxwlrq ri wkh orfdo srwhqwldo gxulqj fxu0
uhqw rvfloodwlrqv lq wkh suhvhqfh ri dq h{whuqdo uhvlvwdqfh U= Lw lv hylghqw wkdw wkh
fxuuhqw rvfloodwlrqv zhuh dvvrfldwhg zlwk d krprjhqhrxv srwhqwldo glvwulexwlrq/ zkloh
lqkrprjhqhrxv sdwwhuqv zhuh devhqw1 Wkxv/ wkh h{whuqdo uhvlvwdqfh lqgxfhv d vwurqj
vsdwldo frkhuhqfh dprqj glvwdqw orfdwlrqv dorqj wkh ZH lqglfdwlqj d vwurqjhu vsdwldo
frxsolqj dfurvv wkh hohfwuro|wh1

91719 Jdoydqrvwdwlf srwhqwldo rvfloodwlrqv

D vhulhv ri h{shulphqwv zdv shuiruphg lq rughu wr fkhfn iru lqkrprjhqhrxv srwhqwldo
sdwwhuqv xqghu jdoydqrvwdwlf frqwuro1 Ilj1 9057 vkrzv d uhsuhvhqwdwlyh wlph vhulhv
phdvxuhg zlwk wkh wzr0sureh vhw0xs1

Hlwkhu orfdo srwhqwldo zdv shuihfwo| lq skdvh zlwk wkh wrwdo rvfloodwlqj srwhqwldo ri
wkh ZH/ H`. = Qr vsdwldoo| lqkrprjhqhrxv uhjlph zdv revhuyhg dw dq| wlph1
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Iljxuh 904;= Eorz0xs ri dq rvfloodwru| grxeoh f|foh lq L|J| iurp Ilj1 90481 Wkh ohwwhuv
lqglfdwh ; wlph lqvwdqfhv iru zklfk wkh vsdwldo sur�ohv duh jlyhq lq wkh iroorzlqj �jxuh1

Iljxuh 904<= Vsdwldo srwhqwldo sur�ohv dw vxevhtxhqw wlph lqvwdqfhv D wkurxjk K
vshfl�hg lq wkh suhylrxv �jxuh1
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Iljxuh 9053= Dshulrglf wlph0vhulhv ri wkh wrwdo fxuuhqw L gxulqj iruplf dflg r{lgdwlrq
dw orz hohfwuro|wh frqfhqwudwlrqv1 X @ 5;5 pY/ 3/358 P KFRRQd 2 3/3458 P
K2VRe> qr vwluulqj1

Iljxuh 9054= Orfdo srwhqwldo glvwulexwlrq dw wkh hohfwurgh fruuhvsrqglqj wr wkh phd0
vxuhphqw jlyhq lq Ilj1 90531

918 Glvfxvvlrq

G|qdplfdo sdwwhuqv ri wkh vsdwldo srwhqwldo glvwulexwlrq lq iurqw ri d Sw hohfwurgh
kdyh ehhq lqyhvwljdwhg xqghu elvwdeoh dqg rvfloodwru| frqglwlrqv1 Wkh sdwwhuqv vkrzhg
frpsoh{ frrshudwlyh ehkdylru ehwzhhq glvwdqw orfdwlrqv dorqj wkh dfwlyh lqwhuidfh gxh
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Iljxuh 9055= Orfdo srwhqwldo glvwulexwlrq dw wkh hohfwurgh fruuhvsrqglqj wr wkh phd0
vxuhphqw jlyhq lq Ilj1 90531
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Iljxuh 9056= Srwhqwldo glvwulexwlrq gxulqj fxuuhqw rvfloodwlrqv lq wkh suhvhqfh ri dq
h{whuqdo uhvlvwdqfh U @ 43
= X @ 6<9 pY> 314 P KFRRQd2 3/38 P K2VRe=

Iljxuh 9057= Jdoydqrvwdwlf wlph wudfh ri wkh lqwhuidfldo srwhqwldo H`. dqg ri wkh wzr
orfdo srwhqwldov !� dqg !2= L @ 4; pD/ 3/4 P KFRRQd/ 3/38 P K2VRe=

wr wkh lqwhusod| ri qrqolqhdu fkhplfdo uhdfwlrq surfhvvhv dqg vsdwldo hohfwurfkhplfdo
frxsolqj1 Lw zloo eh dujxhg wkdw wkh dhvwkhwlfv ri wkh sdwwhuqv duh qrw dq hqg lq lwvhoi/
lqvwhdg wkh| surylgh ydoxdeoh lqvljkw lq wkh qdwxuh ri wkh vsdwldo frxsolqj phfkdqlvpv
jryhuqlqj dq hohfwurfkhplfdo lqwhuidfh xqghu wkh rshudwlyh frqglwlrqv1
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91814 Vsdwldo frxsolqj dqg sdwwhuqv xqghu elvwdeoh frqglwlrqv

Wkh suhvhqw vwxg| h{dplqhg erwk uhdfwlyh iurqwv lqydglqj uhjlrqv ghdfwlydwhg e|
r{|jhq0frqwdlqlqj vxuidfh srlvrqv +sdvvlyh0dfwlyh,/ dqg ylfh yhuvd srlvrqlqj iurqwv
lqydglqj uhdfwlyh uhjlrqv +dfwlyh0sdvvlyh,1 Sursdjdwlrq ri iurqwv jhqhudoo| uhtxluhv d
srvlwlyh vsdwldo frxsolqj rq vkruw udqjhv1 Orfdoo| wuljjhuhg iurqwv/ l1h1 iurqwv zklfk
dulvh qhdu wkh orfdwlrq zkhuh d shuwxuedwlrq zdv dssolhg dv vkrzq lq Ilj1 90< duh wkh
w|slfdo w|sh ri iurqwv ghvfulehg lq olwhudwxuh1

Zkloh lq hohfwurglvvroxwlrq v|vwhpv iurqw sursdjdwlrq skhqrphqd fdq eh wudfhg
edfn wr wkh wxuq ri wkh fhqwxu| ^47`/ wkhlu �uvw lq0ghswk vwxg| lq hohfwurfdwdo|wlf
v|vwhpv zdv uhfhqwo| xqghuwdnhq e| Ioçwjhq hw do1 ^69/ 68/ ;7/ ;8/ ;9`= Wkh dxwkruv
lqyhvwljdwhg g|qdplfdo iurqw sdwwhuqv rq d Dj ulqj hohfwurgh lq wkh elvwdeoh uhjlrq
ri wkh V2R

23

H
uhgxfwlrq v|vwhp zlwk wkh UH ehlqj sodfhg idu dzd| +vhyhudo ulqj

gldphwhuv, iurp wkh ZH1 Wkh| revhuyhg orfdoo| wuljjhuhg iurqwv zklfk dffhohudwhg
gxulqj wkh wudqvlwlrq1

Lq wklv vwxg|/ wkh dyhudjh iurqw yhorflwlhv ri wudyhoolqj grpdlqv ghshqghg xsrq
zkhwkhu dq dfwlyh0sdvvlyh ru sdvvlyh0dfwlyh wudqvlwlrq zdv frqfhuqhg1 Zkloh dfwlyh0
sdvvlyh wudqvlwlrq ohg wr yhu| vorz iurqwv +rq wkh rughu ri 43pp2v,/ iurqw yhorflwlhv
dvvrfldwhg zlwk sdvvlyh0dfwlyh wudqvlwlrqv vkrzhg d vlplodu rughu ri pdjqlwxgh +63
0 633 pp2v, frpsduhg wr wkrvh revhuyhg e| Ioçwjhq hw do1 Lq frqwudvw wr �qglqjv
e| Ioçwjhq hw do1/ iurqwv zhuh revhuyhg wr ghfhohudwh lq wkh suhvhqw hohfwurfkhplfdo
duudqjhphqw1 Uhfhqwo|/ Judxho hw do1 ^4;<` irxqg srwhqwldo iurqwv gxulqj wkh V2R23

H

uhgxfwlrq hyhq wr ehfrph vwdwlrqdu| xqghu d jhrphwu| vlplodu wr wkh rqh hpsor|hg
khuh/ l1h1 wkh UH zdv lq wkh fhqwhu ri wkh ZH1 Wklv vwurqjo| vxjjhvwv wkh jhrphwu| wr
eh uhvsrqvleoh iru wkh revhuyhg iurqw h�hfwv udwkhu wkdq gl�huhqfhv lq wkh fkhplvwu|
ru hohfwurgh pdwhuldov ri wkh lqyhvwljdwhg surfhvvhv1 Lq idfw/ Judxho hw do1 dujxhg
wkdw sodflqj d UH forvh wr wkh ZH dggv d qhjdwlyh joredo frqwulexwlrq wr wkh srvlwlyh
qrqorfdo frxsolqj zklfk frxqwhudfwv wkh iurqw pryhphqw1

Khuh/ �uvw gluhfw hylghqfh ri d qhjdwlyh hohfwurfkhplfdo frxsolqj dfurvv wkh hohf0
wuro|wh kdv ehhq surylghg e| wkh skhqrphqrq ri �uhprwh wuljjhulqj� ri wudyhoolqj
srwhqwldo iurqwv +Ilj1 9045, ^4<3`= dq dgglwlrqdo sdvvlydwlrq rq rqh vlgh ri wkh do0
uhdg| sdvvlyh lqwhuidfh lqgxfhg dq doprvw lpphgldwh dfwlydwlrq rq wkh rwkhu1 Wklv
vxusulvlqj h�hfw lv reylrxvo| fdxvhg e| wkh frxsolqj wkurxjk wkh hohfwulfdo �hog dfurvv
wkh hohfwuro|wh> �uhprwh wuljjhulqj� dovr gh�qlwho| uxohv rxw fkhplfdo gl�xvlrq dv wkh
grplqdwlqj frxsolqj phfkdqlvp lq hohfwurfkhplfdo v|vwhpv/ lq idyru ri d frxsolqj
phgldwhg e| pljudwlrq fxuuhqwv1

Wkxv wkh suhvhqw h{shulphqwv vxjjhvw iru wkh vsdwldo hohfwurfkhplfdo frxsolqj
wr h{klelw d srvlwlyh vljq rq vkruw udqjhv +sursdjdwlrq/ �orfdo wuljjhulqj�,/ exw d
qhjdwlyh vljq rq orqj udqjhv +�uhprwh wuljjhulqj�, xqghu wkh hpsor|hg jhrphwu|1
Wkh ghshqghqfh ri wkh frxsolqj vwuhqjwk rq glvwdqfh zlwk wkh frxsolqj vwuhqjwk
ehlqj �qlwh dw uhprwh orfdwlrqv lv jhqhudoo| uhihuuhg wr dv qrqorfdolw| dqg kdv ehhq
dffhswhg dv d fkdudfwhulvwlf ihdwxuh ri wkh frxsolqj lq hohfwurfkhplfdo v|vwhpv ^5:`1

Wkh jhrphwu|0ghshqghqfh ri wkh vsdwldo hohfwurfkhplfdo frxsolqj zdv wkrurxjko|
h{dplqhg wkhruhwlfdoo| e| Pd}rx} hw do1 ^6:/ 6;/ 6<`1 Exloglqj rq d prgho ghyho0
rshg lq uhi1 ^;7`/ wkh| vkrzhg wkdw wkh udqjh ri hohfwurfkhplfdo pljudwlrq frxsolqj
lv d sxuh ixqfwlrq ri jhrphwu|/ zkloh lwv vwuhqjwk lv dvvrfldwhg zlwk wkh vroxwlrq frq0
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gxfwlylw|1 Lqfuhdvlqj wkh glvwdqfh ehwzhhq ZH dqg UH uhodwlyh wr wkh vl}h ri wkh
ZH/ wkh| dujxhg/ lqfuhdvhv wkh udqjh ri wkh srvlwlyh pljudwlrq frxsolqj ohdglqj wr
dffhohudwlqj iurqwv1 Xvlqj wkh vdph wzr0glphqvlrqdo f|olqgulfdo prgho/ Judxho hw do1
^4;<` h{whqghg lwv ydolglw| wr hohfwurgh jhrphwulhv zkhuh wkh UH lv lq wkh fhqwhu ri
wkh ZH1 Wkh dxwkruv dvvxphg dq dyhudjlqj h�hfw ri wkh UH zlwk uhvshfw wr wkh ZH
srwhqwldo zklfk ohdg wr d qhjdwlyh joredo frqwulexwlrq lq wkh ryhudoo vsdwldo frxsolqj
ri wkh prgho dffrxqwlqj iru wkh h{shulphqwdo revhuydwlrqv1

Fkulvwrsk ^73/ 4<3` hoderudwhg rq wkh ruljlqdo prgho iru hohfwurfkhplfdo sdwwhuq
irupdwlrq ^;7` vxfk wkdw idu pruh frpsolfdwhg jhrphwulhv lq wkuhh0glphqvlrqdo vsdfh
ehfdph qxphulfdoo| wudfwdeoh1 Kh vxffhhghg lq suhvhqwlqj d frqvlvwhqw lqwhjudo iru0
pdolvp +vhh fkdswhu 5, zklfk ghvfulehv wkh vsdwldo pljudwlrq frxsolqj iru dq| jh0
rphwu| lqfoxglqj wkh jhrphwulfdo duudqjhphqw frqvlghuhg khuh1 Dw wkh khduw ri klv
lqwhjudo irupdolvp olhv d frxsolqj ixqfwlrq uhsuhvhqwlqj wkh udqjh dqg vljq ri wkh
vsdwldo pljudwlrq frxsolqj dorqj wkh hohfwurgh1 Dv ghvfulehg lq fkdswhu 5/ iru odujh
dvshfw udwlrv wkh frxsolqj lv d qrqorfdo srvlwlyh rqh/ zkloh iru vpdoo dvshfw udwlrv
+UH lq wkh fhqwhu ri wkh ZH, d qhjdwlyh r�vhw lv vxshulpsrvhg1 Wkxv/ Fkulvwrsk*v
wkhruhwlfdo suhglfwlrqv djuhh idyrudeo| zlwk wkh suhvhqw h{shulphqwdo �qglqjv1

Lq sduwlfxodu/ qxphulfdo fdofxodwlrqv xvlqj wkh rqh0yduldeoh srwhqwldo prgho +sxuh
elvwdeoh g|qdplfv, qlfho| uhsurgxfh wkh h{shulphqwdo �uhprwh wuljjhulqj� skhqrphqd
dv glvsod|hg lq Ilj19058= dw w @ 3/ d sdvvlydwlqj shuwxuedwlrq lv dssolhg qhdu srvl0
wlrq { @ 3 uhvxowlqj lq dq dfwlydwlrq ri wkh hohfwurgh dw wkh rssrvlwh vlgh ri wkh ulqj
+{ @ O@5,= Zkhq wkh sursdjdwlqj grxeoh iurqw phujhv/ wkh orfdwlrq qhdu wkh ruljlq
ri wkh shuwxuedwlrq dfwlydwhv !+{ @ 3,= Wkh fdofxodwhg fxuuhqw sur�oh dffrpsdq|lqj
wkh iurqw g|qdplfv lv dovr vkrzq1 Wkh frpsdulvrq ri wkh fdofxodwlrqv zlwk wkh h{0
shulphqwdo �qglqjv ri Ilj1909 uhyhdov d uhpdundeoh djuhhphqw1 Fdofxodwhg ghwdlohg
vsdfh0wlph sorwv ri erwk wkh orfdoo| dqg wkh uhprwho| wuljjhuhg wudqvlwlrq duh jlyhq
lq Ilj19059 dqg Ilj1905: zklfk frpsduh idyrudeo| zlwk wkh phdvxuhphqwv ri Ilj1 90<
dqg 90451

Dv dq h{whuqdo rkplf uhvlvwdqfh lv dssolhg/ wkh wkhruhwlfdo irupdolvp suhglfwv
wkh vxshusrvlwlrq ri d joredo srvlwlyh frxsolqj/ vkliwlqj wkh ryhudoo frxsolqj ixqfwlrq
xszdug lq Ilj1 5091 Wkxv/ sdvw vrph fulwlfdo ydoxh ri wkh h{whuqdo uhvlvwdqfh wkh
srvlwlyh joredo frqwulexwlrq ryhufrpshqvdwhv wkh qhjdwlyh joredo frqwulexwlrq e| wkh
jhrphwu| pdnlqj �uhprwh wuljjhulqj� h�hfwv lpsrvvleoh dqg idyrulqj krprjhqhrxv
wudqvlwlrqv udwkhu wkdq iurqw sursdjdwlrq1 Wkh phdvxuhphqw lq Ilj1 9047 yhul�hv
wkhvh wkhruhwlfdo suhglfwlrqv1

91815 Wkh rvfloodwru| uhjlph

Phdvxuhphqwv ri wkh orfdo srwhqwldo glvwulexwlrq gxulqj srwhqwlrvwdwlf fxuuhqw rvflood0
wlrqv uhyhdohg wkh irupdwlrq ri lqwuljxlqj vsdwlrwhpsrudoo| rvfloodwlqj sdwwhuqv +dqwl0
skdvh rvfloodwlrqv/ vwdqglqj zdyh sdwwhuqv,1 Lw lv wkh �uvw wlph vxfk d vhoi0rujdql}hg
vwdqglqj vwuxfwxuh zdv revhuyhg gxulqj dq hohfwurfdwdo|wlf uhdfwlrq surfhvv1 Lw lv hy0
lghqw iurp wkh skdvh0vkliw lq Ilj1 9049 wkdw d orqj0udqjh qhjdwlyh frxsolqj pxvw eh
rshudwlqj dorqj wkh ulqj hohfwurgh1

Suhylrxv uhsruwv rq vsdfh0wlph rvfloodwlrqv lqyroyhg h{foxvlyho| hohfwurglvvroxwlrq
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Iljxuh 9058= Qxphulfdo vlpxodwlrq ri wkh �uhprwh wuljjhulqj� h�hfw lq d glphqvlrq0
ohvv rqh0yduldeoh uhdfwlrq0pljudwlrq prgho ri ! dffruglqj wr ^73`> { ghqrwhv wkh vsd0
wldo frruglqdwh/ O lv wkh hohfwurgh ohqjwk/ !+d, dqg !+s, ghqrwh wkh wzr frh{lvw0
lqj vwdwlrqdu| dfwlyh dqg sdvvlyh lqwhuidfldo srwhqwldo/ uhvshfwlyho|1 Wzr wlph wudfhv
!+{ @ 3,> !+{ @ O@5, vkrz wkh hyroxwlrq ri wkh orfdo srwhqwldo rq rssrvlwh vlghv ri
wkh hohfwurgh1 L ghqrwhv wkh wrwdo fxuuhqw gxulqj wkh wudqvlwlrq1

uhdfwlrq ri phwdov vxfk dv Ql ^67/ ;5/ 4<4`ru Fr ^;:/ 4;8/ 4;9` lq dflglf phgld dsduw
iurp fdwdo|wlf vxuidfh uhdfwlrqv lqyroylqj d jdv0skdvh ^4<5/ 85/ 8:/ 4<6`1 Krzhyhu/
wkh Ql glvvroxwlrq v|vwhp glvsod|hg dqwlskdvh rvfloodwlrqv rqo| xqghu jdoydqrvwdwlf
frqglwlrqv/ l1h1 lq wkh suhvhqfh ri dq dgglwlrqdo lqwhjudo frqvwudlqw/ zkloh xqghu
srwhqwlrvwdwlf frqwuro +zlwk vpdoo h{whuqdo U, wkh revhuyhg sdwwhuqv lqfoxghg surs0
djdwlqj sxovhv dqg frpsoh{ wudqvlhqwv ^;5`1 Xqiruwxqdwho|/ wkh phdvxuhphqw ri wkh
orfdo srwhqwldo glvwulexwlrq xqghu jdoydqrvwdwlf frqwuro zdv shuiruphg zlwk uhvshfw
wr wkh UH ohdylqj wkh lq xhqfh ri krprjhqhrxv srwhqwldo rvfloodwlrqv rq wkh lqvwdqwd0
qhrxv glvwulexwlrq xqfrqvlghuhg1 Xqolnh wkrvh irxqg gxulqj wkh iruplf dflg r{lgdwlrq/
wkh sdwwhuqv revhuyhg gxulqj Fr glvvroxwlrq lqfoxghg erwk dqwlskdvh rvfloodwlrqv dqg
sursdjdwlqj sxovhv ^4<7`1 Lw lv vwloo xqdffrxqwhg iru xqghu zklfk frqglwlrqv dq rvflo0
odwru| hohfwurfkhplfdo surfhvv h{klelwv vsdfh0wlph rvfloodwlrqv ru sursdjdwlqj sxovhv1

Vwdqglqj zdyh sdwwhuqv rq lvrwkhupdo fdwdo|vwv zhuh uhfhqwo| dgguhvvhg wkhruhw0
lfdoo| e| Nuùpnhu ^4<8/ 4<9/ 88`1 Nuùpnhu vkrzhg wkdw lq dgglwlrq wr dq rvfloodwlqj
wzr0yduldeoh v|vwhp d wklug idvw0gl�xvlyh vshflhv lv qhfhvvdu| lq rughu wr lqgxfh vwdqg0
lqj uhdfwlrq zdyh sdwwhuqv wkurxjk d vr0fdoohg zdyh elixufdwlrq1 Wkh �qlwh gl�xvlrq
frqvwdqw ri wkh wklug vshflhv lqwurgxfhv dq lqwulqvlf vsdwldo ohqjwk vfdoh ri wkh UGV1
Qxphulfdo vlpxodwlrq vkrzhg wkdw wkurxjk d zdyh elixufdwlrq +vhfrqgdu| Wxulqj el0
ixufdwlrq ^87`, d vwdwlrqdu| vwdwh orvhv vwdelolw| dqg d vwdqglqj/ whpsrudoo| rvfloodwlqj
zdyh irupv1

Wkh h{shulphqwdo vwxg| lq wkh rvfloodwru| uhjlph zdv vwlpxodwhg e| wkhruhwlfdo
frqvlghudwlrq frqfhuqlqj uhdfwlrq0pljudwlrq v|vwhpv shuiruphg e| Fkulvwrsk ^73`1
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Iljxuh 9059= Vlpxodwhg sdvvlyh0dfwlyh wudqvlwlrq zlwk d rqh0yduldeoh uhdfwlrq0
pljudwlrq prgho lq wkh elvwdeoh uhjlph dsso|lqj shulrglf erxqgdu| frqglwlrqv= Orfdo
wuljjhulqj1 Doo txdqwlwlhv duh jlyhq lq glphqvlrqohvv xqlwv1 Wkh sdvvlyh dqg dfwlyh
vwdwh fruuhvsrqg wr d srwhqwldo ri 563 dqg 631 D �qlwh shuwxuedwlrq zdv dssolhg lq
wkh uhjlrq 3 @ 5�=

Iljxuh 905:= Vlpxodwhg sdvvlyh0dfwlyh wudqvlwlrq= Uhprwh wuljjhulqj xsrq orfdo lq0
fuhdvh ri wkh srwhqwldo1 Prgho dqg rwkhu sdudphwhuv dv lq suhylrxv �jxuh1
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Iljxuh 905;= Fdofxodwhg glvwulexwlrq ri wkh lqwhuidfldo srwhqwldo lq d wzr0yduldeoh
uhdfwlrq0pljudwlrq prgho dffruglqj wr ^73` lq wkh rvfloodwru| uhjlph= Vwdqglqj zdyh1

Klv lqwhjudo irupdolvp +fkdswhu 5, khoshg hvwdeolvklqj d frqvlvwhqw slfwxuh dv wr wkh
ruljlq ri wkh hohfwurfkhplfdo vsdfh0wlph rvfloodwlrqv xqghu wkh jhrphwu| fkrvhq1 Xsrq
dgglqj d vhfrqg yduldeoh wr ht1 5047 ghvfulelqj wkh wlph hyroxwlrq ri d vorz fkhp0
lfdo vshflhv/ Fkulvwrsk*v irupdolvp doorzhg iru wkh lqyhvwljdwlrq ri vsdwlrwhpsrudo
sdwwhuqv xqghu rvfloodwru| frqglwlrqv lq ghshqghqfh ri v|vwhp sdudphwhuv vxfk dv
wkh frqgxfwlylw| dqg wkh rxwhu srwhqwldo1 Dsduw iurp sursdjdwlqj zdyh vroxwlrqv/
wkh prgho h{klelwhg vwdqglqj zdyh sdwwhuqv +qr krprjhqhrxv rvfloodwlrq lqyroyhg, dv
glvsod|hg lq Ilj1 905; lq ydulrxv sdudphwhu uhjlrqv zklfk vkrz uhpdundeoh djuhhphqw
zlwk wkh h{shulphqwdo uhvxowv lq Ilj1 90481 Djdlq/ wkh qhjdwlyh orqj0udqjh pljudwlrq
frxsolqj lv fuxfldo iru wkh revhuyhg vxvwdlqhg vsdfh0wlph g|qdplfv1

Lqwhuhvwlqjo|/ rqh fdq hvwdeolvk d forvh olqn ehwzhhq wkh wkuhh0yduldeoh irupdolvp
xvhg iru vwdqglqj zdyh skhqrphqd lq UGV dqg wkh wzr0yduldeoh uhdfwlrq pljudwlrq
irupdolvp1 Xsrq vhwwlqj wkh gl�xvlrq frqvwdqw ri wkh wklug yduldeoh ri wkh UGV
irupdolvp wr lq�qlw| +wkhuhe| orvlqj wkh lqwulqvlf zdyh ohqjwk ri wkdw vshflhv, dqg
vxevhtxhqw dgldedwlf holplqdwlrq ri wklv yduldeoh/ wkh g|qdplfv ri wkh UGV uhvhpeohv
wkdw ri wkh wzr0yduldeoh uhdfwlrq0pljudwlrq0v|vwhp +UPV,1 Wklv lv gxh wr wkh lpph0
gldwh h�hfw ri wkh holplqdwhg yduldeoh mxvw olnh wkh lpphgldwh h�hfw ri wkh hohfwulfdo
frxsolqj dfurvv wkh hohfwuro|wh iru wkh UPV1 Wkh plvvlqj ri d �qlwh lqwulqvlf ohqjwk
vfdoh ohdgv wr wkh vwdelol}dwlrq ri wkh lqkrprjhqhrxv prgho ri plqlpdo zdyh qxpehu/
l1h1 wkh �uvw prgh/ dv revhuyhg lq wkh suhvhqw h{shulphqwv= Grxeolqj wkh ulqj vl}h
zrxog djdlq uhvxow lq wkh irupdwlrq ri d vwdqglqj zdyh zlwk wzr qrghv lq frqwudvw wr
d wkuhh0yduldeoh UGV zkhuh d vwdqglqj vwuxfwxuh zlwk irxu qrghv zrxog uhvxow1

Vlplodu wr �qglqjv lq wkh elvwdeoh uhjlph/ vsdwldo lqkrprjhqhlwlhv glvdsshduhg rq
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dssolfdwlrq ri d vx!flhqwo| odujh h{whuqdo vhulhv uhvlvwdqfh lq idyru ri d krprjhqhrxv
srwhqwldo glvwulexwlrq dorqj wkh ZH1 Lq dqdorj| wr wkh elvwdeoh fdvh/ wkh v|qfkur0
ql}dwlrq lv gxh wr d srvlwlyh joredo frxsolqj h�hfw lqgxfhg e| wkh uhvlvwdqfh zklfk
ryhufrpshqvdwhv wkh qhjdwlyh frxsolqj edvhg rq wkh dvshfw udwlrq ri ZH dqg UH1

919 Frqfoxvlrqv

Xqxvxdo iurqw skhqrphqd dv zhoo dv frpsoh{ vsdwlrwhpsrudoo| rvfloodwlqj sdwwhuqv
pdqlihvwhg wkh qrqorfdo qdwxuh ri wkh hohfwurfkhplfdo vsdwldo pljudwlrq frxsolqj lwv
orqj0udqjh h�hfw ehlqj qhjdwlyh1 Wkh h{shulphqwdo �qglqjv frpsduhg idyrudeo| zlwk
wkhruhwlfdo prgho fdofxodwlrqv1

Krzhyhu/ dsduw iurp lwv frqwulexwlrq wr d jhqhudo xqghuvwdqglqj ri vsdwldo frx0
solqj phfkdqlvpv lq sk|vlfr0fkhplfdo v|vwhpv/ wkh suhvhqw vwxg| lv wr dovr hqfrxudjh
wr frqvlghu wkh srvvlelolw| ri shuiruplqj vxuidfh hohfwurfdwdo|vlv xqghu frxsolqj frq0
glwlrqv zkhuh vsdwldoo| lqkrprjhqhrxv uhjlphv duh srvvleoh1

Vlplodu wr frqvlghudwlrqv pdgh iru whpsrudoo| rvfloodwlqj fkhplfdo v|vwhpv ^4<:/
4<;`/ lw lv frqfhlydeoh wkdw frqglwlrqv ri vsdwlrwhpsrudo sdwwhuqv pd| eulqj dorqj
dgydqwdjhv zlwk uhvshfw wr fkhplfdo |lhog/ h!flhqf| ru urexvwqhvv wrzdugv shuwxued0
wlrqv1 Wkh odwwhu vkdoo eh looxvwudwhg dv iroorzv1 Frqvlghu dq hohfwurfkhplfdo surfhvv
dw dq dfwlyh ulqj hohfwurgh xqghu wkh hohfwurgh jhrphwu| xvhg deryh/ l1h1 lq wkh suhv0
hqfh ri d qhjdwlyh orqj0udqjh frxsolqj1 Qrz vxssrvh wkdw vrph sruwlrq ri wkh dfwlyh
hohfwurgh ehfrphv ghdfwlydwhg gxh wr vrph vxuidfh srlvrq1 Wkh orfdo lqwhuidfldo sr0
whqwldo zloo ulvh dw wkdw srlqw/ dw wkh vdph wlph orzhulqj wkh lqwhuidfh srwhqwldo rq wkh
rssrvlwh vlgh1 Wkh odwwhu/ lq wxuq/ zloo suhvxpdeo| qhduo| uhvwruh wkh suhylrxv ryhudoo
udwh/ lq frqwudvw wr frqglwlrqv zkhuh wkh orqj0udqjh qhjdwlyh frxsolqj lv devhqw1


