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4 Lqwurgxfwlrq

Wklv grfxphqw ghvfulehv wkh X1V1 jryhuqphqw ghew gdwd xvhg lq 3D Iulfwlrqohvv Ylhz
ri X1V1 Lq dwlrq41 Wkh gdwd lv dydlodeoh dw p| zhevlwh/ kwws=22zzz0jve1xfklfdjr1hgx2idf2mrkq1frfkudqh2

5 Vrxufhv

Wkh FUVS erqg ?ohv +pe{1gdw, jlyh wkh lghqwlw|/ sulfh/ wrwdo txdqwlw| dqg txdq0
wlw| khog e| wkh sxeolf ri hyhu| pdunhwdeoh vhfxulw| ri wkh X1V1 jryhuqphqw1 Wkh
FUVS gdwd duh kdqg0froohfwhg e| FUVS iurp wkh Txduwhuo| Wuhdvxu| Exoohwlq dqg
wkh Prqwko| Vwdwhphqw ri wkh Sxeolf Ghew1 Fxuuhqwo|/ wklv gdwd lv uhsruwhg lq Wdeoh
SG304 ri wkh Wuhdvxu| Exoohwlq/ qrz dydlodeoh dw kwws=22zz1ipv1wuhdv1jry1 Wkh txdq0
wlw| rxwvwdqglqj gdwd frqwdlq huuruv/ vrph ri zklfk L zdv deoh wr fohdq e| d vhulhv ri
?owhuv1 Iru h{dpsoh/ li ghew rxwvwdqglqj wdnhv rq wkh vdph ydoxh iru pdq| prqwkv lq
d urz/ mxpsv +riwhq wr }hur, dqg wkhq mxpsv edfn/ L vprrwk ryhu wkh mxps1

Lw lv lpsruwdqw iru rxu sxusrvhv wr frxqw rqo| wkh dprxqw ri ghew khog e| wkh
sxeolf1 D odujh dqg lqfuhdvlqj dprxqw ri ghew lv khog e| wkh Ihghudo Uhvhuyh/ wkh
Vrfldo Vhfxulw| Wuxvw Ixqg/ Ihghudo uhwluhphqw ixqgv dqg rwkhu djhqflhv1 Lq Ghfhpehu
4<<9/ iru h{dpsoh/ ri '8/64: eloolrq wrwdo idfh ydoxh/ rqo| '6/365 eloolrq zdv lq sulydwh
kdqgv1 Dodv/ wkh Wuhdvxu| dqg khqfh FUVS rqo| euhdn txdqwlw| rxwvwdqglqj lqwr
sxeolfo| khog yv1 wrwdo iru erqgv dqg qrwhv/ l1h1 ghew zlwk lqlwldo pdwxulw| ri wzr
|hduv ru juhdwhu1 L rewdlqhg wkh wlph vhulhv ri sulydwho| khog eloov gluhfwo| iurp wkh
Wuhdvxu| ghsduwphqw1 Zkhuh qhfhvvdu| L dvvljqhg wkh vdph iudfwlrq ri hdfk eloo
wr sulydwh yv1 wrwdo1 Kdoo dqg Vdujhqw4 lpsxwh wkh qxpehu ri sulydwho| khog eloov
e| vxewudfwlqj wkh sulydwho| khog erqgv dqg qrwhv iurp wkh wrwdo sulydwho| khog ghew
zlwk pdwxulw| ohvv wkdq d |hdu uhsruwhg lq wdeoh RIV041 Wkh wzr dssurdfkhv fruuhodwh
zhoo1

6 Dqqxdo lghqwlwlhv

Iru hdfk Ghfhpehu 64/ L froohfwhg wkh sxeolfo| khog txdqwlwlhv ri hdfk erqg1 Zh
zdqw wr surgxfh dqqxdo gdwd rq ydoxh/ uhwxuq dqg vxusoxv wkdw vdwlvi| dffrxqwlqj
lghqwlwlhv/ jlyhq d rqfh shu |hdu volfh ri ghew gdwd1 Wkh fhqwudo gl!fxow| lv wkdw d
glvfuhwh0wlph prgho vshfl?hv wkdw sulfhv duh frqvwdqw zlwklq d 3shulrg/4 dqg wklv lv d
srru dssur{lpdwlrq iru d |hdu1 Wkhuhiruh/ lw pdnhv vhqvh wr wklqn ri wkh prgho shulrg
dv pxfk vkruwhu wkdq d |hdu/ dqg wr ghyhors uhodwlrqv iru lqiuhtxhqwo| phdvxuhg gdwd1

4Kdoo/ Jhrujh M1 dqg Wkrpdv M1 Vdujhqw/ 4<<:/ 3Dffrxqwlqj iru wkh Jryhuqphqw*v Frvw ri Ixqgv4
Ihghudo Uhvhuyh Edqn ri Fklfdjr Hfrqrplf Shuvshfwlyhv 54/ 4;05;14<<:,
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Ghqrwh e| %|c& wkh ydoxh ri yduldeoh % rq |hdu | gd| &1 Ohw wkhuh eh g 3gd|v4 lq
d |hdu1 Ghqrwh e| T wkh qrplqdo ydoxh ri wkh ghew/ dqg ghqrwh erqgv e| pdwxulw|
gdwh æc vr wkdw î|c&Eæä lv wkh dprxqw ri ghew rxwvwdqglqj lq |hdu | gd| & wkdw zloo
pdwxuh dw wlph æ dqg '|c&Eæä lv wkhlu sulfh1 Wkhq/
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Ghqrwh uhdo ghew ñ|c& ' T|c&*R|c&1 Vwduw e| gh?qlqj wkh dqqxdo ydoxh vhulhv dv ydoxh dw
wkh hqg ri wkh |hdu +Ghfhpehu 64,/
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Rxu wdvn lv wkhq wr gh?qh wkh dqqxdo vxusoxv r@| / dqg uhwxuq o@|n� iurp wkh kljk0
iuhtxhqf| frxqwhusduwv lq wkh uljkw zd|/ vr wkdw lghqwlw|
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krog lq wkh dqqxdo gdwd1 Lwhudwlqj wkh vwdqgdug lghqwlw| +BB, h{suhvvhg dw d gdlo|
iuhtxhqf|
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Wkxv/ li zh gh?qh wkh dqqxdo uhwxuq dv wkh fxpxodwhg gdlo| uhwxuq/
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dqg li zh gh?qh wkh dqqxdo vxusoxv r@| dv wkh gdlo| vxusoxv eurxjkw wr wkh hqg ri wkh
|hdu dw wkh dyhudjh jryhuqphqw erqg uhwxuq/
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zh rewdlq +4,1 Wkh dqdorjrxv qrplqdo gh?qlwlrqv zrun wkh vdph zd|1

7 Dqqxdo gdwd

Zlwk wkh deryh lghqwlwlhv lq plqg/ L surgxfhg wkh iroorzlqj dqqxdo gdwd vhulhv1 Wkhvh
vhulhv duh dydlodeoh rq p| zhevlwh1

4, Wrwdo ydoxh ri wkh ghew
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Vlqfh zh kdyh wkh sulfh dqg txdqwlw| ri hdfk erqg/ L pxowlso| sulfh wlphv txdqwlw|
wr ghwhuplqh wkh pdunhw ydoxh T @| ri wkh jryhuqphqw ghew dw hdfk Ghfhpehu 641 L
xvh wkh dfwxdo sulfhv/ qrw d ?wwhg }hur0frxsrq |lhog fxuyh/ vr wkh pdunhw ydoxh wlph
vhulhv lv h{dfw1 L glylgh e| wkh Ghfhpehu FSL wr rewdlq wkh uhdo ydoxh ri wkh ghew ñ@| 1

5, ]hur0frxsrq idfh ydoxhv

L dgghg xs wkh frxsrqv gxh lq hdfk |hdu dqg wkh sulqflsdo ri pdwxulqj erqgv wr
surgxfh wkh pdwxulw| glvwulexwlrq ri }hur0frxsrq htxlydohqwv1 î@| E| n æä lv wkh ghew
rxwvwdqglqj rq Ghfhpehu 64 |hdu w/ frplqj gxh lq |hdu | n æ1 Ehorz/ L lqfoxgh wkh
prqhwdu| edvh dqg vdylqjv erqgv dv }hur0pdwxulw| ghew1 L djjuhjdwh doo ghew lqwr
rqh0|hdu pdwxulw| fodvvhv1 Prqh| edvh lv }hur pdwxulw| ghew/ ghew zlwk pdwxulw|
ehwzhhq 4 gd| dqg d |hdu lv rqh0|hdu ghew/ hwf1

6, Uhwxuq dqg vxusoxv

Zh zdqw uhwxuq dqg vxusoxv phdvxuhv wkdw uhvshfw lghqwlw| +4,1 Dodv/ qhlwkhu
wkh dqqxdo erqg uhwxuq +5, qru wkh dqqxdo vxusoxv +6, fdq eh h{dfwo| ghgxfhg iurp
hqg0ri0|hdu gdwd dorqh1 Lq frpsxwlqj wkh uhwxuq/ wkh sruwirolr zhljkwv pd| fkdqjh
gxulqj wkh |hdu1 Lq frpsxwlqj wkh vxusoxv/ lw reylrxvo| pdwwhuv zkhwkhu d sd|phqw
lv pdgh hduo| ru odwh lq wkh |hdu1

Wkhuh duh wzr dssurdfkhv= 4, Wu| wr hvwlpdwh wkh vxusoxv r@| e| wudfnlqj wkh qhw
uhyhqxh iurp erqg sxufkdvhv dqg vdohv dw hdfk gdwh/ eurxjkw iruzdug wr wkh hqg ri
wkh |hdu1 Wkhq lpsxwh wkh udwh ri uhwxuq rq jryhuqphqw erqgv xvlqj +4,1 5, Wu|
wr hvwlpdwh wkh udwh ri uhwxuq rq wkh jryhuqphqw erqg sruwirolr/ wkhq lpsxwh wkh
vxusoxv xvlqj +4,1 L iroorz wkh vhfrqg dssurdfk/ ehfdxvh lw wxuqv rxw wr eh pruh
dffxudwh1 Wkh pdwxulw| zhljkwv k gr qrw ydu| wkdw pxfk1 Wkh vxusoxv0?uvw dssurdfk
jlyhv vlplodu qxpehuv iru wkh vxusoxv/ exw fdq lpso| dqqxdo uhwxuqv rq jryhuqphqw
erqgv wkdw olh rxwvlgh wkh plqlpdo dqg pd{lpdo uhwxuqv rq }hur0frxsrq erqgv1

Wr hvwlpdwh wkh ryhudoo udwh ri uhwxuq rq wkh jryhuqphqw erqg sruwirolr L zhljkw
dqqxdo uhwxuqv rq }hur0frxsrq erqgv e| wkh vkduh ri hdfk pdwxulw| lq wkh wrwdo ydoxh
ri wkh ghew dw wkh ehjlqqlqj ri wkh |hdu1 Djdlq/ gh?qlqj sulfhv'@| E|næä dqg txdqwlwlhv
î@| E| n æä dv wkhlu Ghfhpehu 64 ydoxhv/ dqg ghqrwlqj e| -æ|n�wkh }hur frxsrq uhwxuq
iru pdwxulw| æ/ L hvwlpdwh
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Wkh dpeljxlw| khuh lv zkhwkhu rqh vkrxog xvh ehjlqqlqj ru hqg ri |hdu zhljkwv/ exw
vlqfh zhljkwv fkdqjh olwwoh iurp |hdu wr |hdu/ wklv lv d vpdoo vrxufh ri huuru1 Iru 408
|hdu pdwxulwlhv/ L xvh wkh uhwxuqv lq wkh Idpd0Eolvv +4<;:, gdwdvhw pdlqwdlqhg e|
FUVS1 L dvvxph wkh |lhog fxuyh lv  dw deryh 8 |hduv1 Iru 304 |hdu pdwxulw| ghew/
L xvh wkh frpsrxqghg wkuhh0prqwk Wuhdvxu| eloo uhwxuq1 L dgg wkh prqhwdu| edvh
vhsdudwho|/ zlwk d }hur lqwhuhvw udwh1 Wkh uhdo uhwxuq lv ri frxuvh wkh qrplqdo uhwxuq
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gh dwhg e| wkh Ghfhpehu 642Ghfhpehu 64 sulfh ohyhov1

Zlwk wkh uhdo uhwxuq lq kdqg/ L frpsxwh wkh uhdo vxusoxv iru |hdu | iurp wkh
dffrxqwlqj lghqwlw| +4,/ l1h1
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Iru frpsdulvrq/ L dovr hvwlpdwh wkh dqqxdo vxusoxv dv wkh qhjdwlyh ri uhyhqxh iurp
ghew wudqvdfwlrqv/
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Iru erqgv wkdw h{lvw wklv dqg odvw |hdu/ L dgg wkh fkdqjh lq wkh txdqwlw| rxwvwdqglqj
wlphv wklv Ghfhpehu 64 sulfh1 L wkhq vxewudfw frxsrq sd|phqwv/ wkh idfh ydoxh ri
erqgv wkdw pdwxuhg gxulqj wkh |hdu/ dqg dgg wkh ydoxh +sulfh ûtxdqwlw|, ri doo qhz
erqgv1 L eulqj lqwud0|hdu fdvk  rzv iruzdug wr wkh hqg ri wkh |hdu dw wkh rqh0|hdu
eloo udwh1 Wkhq/ L xvh lghqwlw| +4, wr lpsxwh erqg uhwxuqv1
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