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IY|KPIXH NEYPONIKAN KAI ITATITTIKON MONTEAON fIA TH
MONTEAOfIOIHEH THT AIEPTAEIAE KATAAYTIKHT IIYPOAYTHX

X. Ilazaboxalvorovr{iKqq, I. Mrlo?rriTrouiloq, f . Apcpnat6ttq, A. Auyep6q

Tpi tta Xq prccbv M4yaw rccbv, E0wrc6 Mno6 Brc II o)urcyve[o, I 5 7 B 0 Zcoy parp ou

TIEPIAHYH
E\eru(xrut q Suvcrt6tqtu Xpnonq v€upovlKd)v 8rrcnirov ylo rrl povrs)"ofiotnoq proq

Bropqluvrrrlq povd,6uq Ko,rCI,Iurircrlq nupol,uoqq, rrlq ptu evol")"crrtrrc{ rcpu,rctrrcr1 orq Xpnoq
orortortKd)v povr6l"cov. Avcn'ufooovtur rpio, orortortKd Ko,t Wia veDpovlKd, provt€)"o.

npoB)"eyr1g rng lmrorponr1q u1g ovri8poonq Kot rqg un66oor1g rqq povdboq oe Bw(ivrl r(o,t KoK
pe Bdor.1 tq rbr6nltsg rTlq rpoqoDooioq Kor rou ru'cuLfnl ul"),d, rcor d,l"l"crrv )"ertoupyrrccbv

nu,potrr6tpov. Tu onorcMoporCI. 8eilvouv 6tt ro, vsupcDvlKd povt6l"u, unep6louv rcDV

uvtiotorlcrtv oro,TlorrKcbv, nopouord(ovraq rulftepeg ent66oerq oto otivol,o rr'lv 8emtritv nou

XplolpoTrorofv'usr.

EIXATOTH
H Drepyo,oiu rco,tclutrrcqq ruupoluoqq rcrlv Bup6cov rc)"o,opd,ttov nstpel"aiou oe ovn8pootqpo,
peuoroor€pedq rcl.ivr1q fluid Catalytic Cracking, FCC) rcur61et ro oll.tovrtr6tepo p6),o otqv
ovrcrTovrorrr6rqro ev6q 8rul"rorqpiou. Anorel,ei pto, on6 ttq al"6ov nepizr)"orceq Xr1pLrc6q

8repyooieg 11,21. H uvdnru[q a(t6nrotcrrv provtrl].cov npoB],eryqg fllq KCI,rovopr'1q t<r;v npot6vtcov

tqq 8repycroiag unore)"el enwCI,rctr.q ovdyrcn yrfl rov npoypoppottop6 tqq ]"ettoupyiuq evog

8rul"rotqpiou Kor yto rqv o(rol"oyr1or1 ouyrerprp6vCIv rpoqo8oorcbv rcut vdrov rcu,tsl"utritv. H

nl,eroryqrpio rcDv povtdl"ov fioD XpnotpoTrorc6v'uar orlprepu onlpi(ovtot otq Xpnon Fq-
ypotriprrcrbv ef,roriloerrlv ouoftrorlg tov petuB),qtritv eto6Sou-e(o6ou (Itatrottrcd Movt€}"c.,

TM).
H ,rpX''i l"ertoupyfo,q rc)v Neupovrrtirv Arraitrrv (NA) eivat yvcootrl sn6 to. pt6oa tou

nporlyor5pevou otcbvo. M6)"tq rqv teleuro,io, Sercreticr, 6ptorq, 6Xer Bper eqoppioyq toq Lrlcr

evo)"l"urcnrr1 teXvrrrl trrovtel"onoinong Broprlluvrrcci;v 8repyoorcbv. L3,41. Ilpoond0eteq

povrel.onoinonq qq 8repyooioq FCC trre tq ptloq NA 61ouv Ttopouotoorei. an6 rou McGreavy
et al. [5] rcor Michalopoulos et al. [6]. Or Comrie [7] rcor Gardner and Dorling [8] ncrpouofoouv

pta Dre(o6ircr1 oriyrprorl petc(u NA rcut IM yru qv npoB)"evn qq ouyrc6vrpcooqq rou 6(ovtoq.
Koto.l,rlyouv oro oupnfpaopo 6tr ta veupcovrrcd dirctus epr<povi(ouv lttKpn ul")"d. otatto'rtrd
oqpowrrr'1 unepolq. Avriotorlq prel"6tr1 T1o, rqv nepintcoorl povtel"onoiqorlq orivOatc'tv XrlpLtrccbv

8repyaorrirv 6ev 61er fiopouotoorei ou1 Bfl"royporpiu.
Eroyoc, trlq no,porioog epyuoiaq eivot q ouyKplon XM rccri NA yro rq ptovtel"onoirlorlq trlq

8repyoofoq FCC. To rcpiorpo epdroipro eivsr uv rcst rcstd n6oo ts NA unepteporiv tcov XM.
Avsn'rfooovtor cruvol,rrco, e(r porrt6l,o, yto rlv np6Bl"eryrl rou Kor' oyrco po,Opor5 petutponriq

"€_-,*.€5'eq--:}***€i",_..r. f_*]ffiaq€ffi9i#r_F;
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X

t-x - FF-Fc Fo

Fn = CIO't 'CCR'2 'exp(calRT)

Fp = cq' SG+c,'S+cu' RI+c,

Fc : cB'MAT+cn 'APS+cto 'SA+ctt

3" Ilatx)'A. Exrcr. Iuvi\pto Xqptrcqq M4yal'w1;; A9fiva 200 I

rqg ovdbpcro\q (Conv), Ku,r rcov rutd p&pog crno66oecov oe Bev(ivq (Gas) Ko,t Ko:K (Coke). Ttt-

povr6l.o e)"6y1owar pre q Boq0ao prCI,g oerpdg rcutd,l,l"r1)"rov orcrrtorlKcbv 6etrctcbv.

ITATIETIKA MONTEAA
Arco),ou$citvroq filv nporcrtrcr1 rcrtv Wollaston et al. [9], 11 uvdnru(r1 tclv XM otrlpi(etot oulv
or6)"ou0r1 oDvoprTlolurrl ofoq :

'Onoo pe X ouprBo)"i(etor 11 e(aptqp6vq petoBl"rlq (pio €K rc0v Conv, Gas, Coke) Ko,t Fp, F6,

F6 sivsr rstd)")"nl€q ouvupc'1oelq rtrlv r8rotrltoiv rqg rpoqo8ooiug, trov dtotqrcDv rou

rutu).ritq rcur l.ertoupytrcrbv nopup6rpcov. fts rn ouvd,ptqoq F 6 XpnorpoTtors[tar n

urc6l.ou0r1 e(ioc,toq, 6nou q avtiSpuorl 8rd,onuoqq tou oeprsdcrtou 0ecopeitu,r 8eftepriq td[qq:

6ruou pe ClO, CCR Ko,t T oupBo),i(ovtcri o l.oyog ra,ta)'r5rq/aepre)"o,iou, o puOpoq

uvururcl"ogopioq rou ro,to,hirn Kc,l 11 Oepporcpooiu ovti8poong crvtiotorlo. Ot petoB\t6g c1,

c2, c3 ovrlrupoo6Jzrerlorlv roDq ouvc)"eot6q npoo8roptopor5. fro, rtq ouvCI,ptrloerq Fp rcor F6'

XploltloTroro6vtot or orc6l"ou0sq ypo,pptlKfq ol6oerq:

6nou SG, S rco,r R1 eivsr to er5rrc6 f]dpoq qq rpogo6ooicq, n ft€ptsKr1K6n1tu oe Oeio Ko,l o

6eircrr1q 6d0l"oor1q orouq 70 oC. Avtiotorlo, pe MAT, APS rcur SA oupBol"i(ovtur 11

6poot66tqro, ro <porv6prevo pdye0oq tcov n6pcriv KcLl I er6rrcr'1 enrqdvsru tou rorol"6rq. O

npoo8roprop6g tcov ouvtel.eotcO! c;c1y TtpoTporo7roq0rlrce ps rTl pr60o6o prq-lpupptrqg

crv&Iuoq g nul"rv6p6pqon g rou orctrtortKorl no,r6tou STATISTICA.

NEYPCINIKA MONTEAA
Av ror und,pXouv uprcet6q o,p1lreKrovrrfg NA, IpnotpoTtoq0qrce uucl tcov Multi Layer Percep-

trons (MLP) pe trrfu otrBd8a rcpu<prirv rc6pBrov. Ts NA tou ninou CI,utor5 Xpnotpolrorofvtot
eup6coq yro rn povtel.onoiqoq tolupd, pn-Tpol,tptKcilv qurvopdvcov [9]. Or peto,B\tfq eto66ou

ror e{66ou rcDv v€lrprrivxcbv pLovt6}"ov eivur or i6reg pre out6q trou Xpnolptonoq0qrcav Ylo rnv

uvdntu(r1 rotv XM. frcr rqv <erpdOqoq)) rov nupupftpcrtv Trllv povt6l'crlv XlqotftoTtoq0qre o

u),y6pr0poq Error-Back-Propagation (EBP), 6ncoq ul"onoreirut oto norcfto NeuroSolutions.

I$roirepq npooopl 6o0qre oulv ovdnru{q o(rontor(Dv NA pe uufqp6veq t5t6qteg
yevixeuoqq. Kutd rq 8rodrrcaoio <ercpr60qonq> tcov povt6l"c0v, Xplolporcoreitar 6vcr enral.6ov

o6vol.o 6e6op6votv, ro orivol.o e)"6y1ou. Tu 6e6otrr6vo rou ouv6l"ou crutoti dev ouprpetdlouv

&preou, orov fipooSroprop6 rov fio,popftpcov tou brrctriou sl"l"cr Xprlotpoftororivtor Ttu rov

€l"ey1o qq ywireuoqq. H ercpa0qon rou trrovt6l"ou 8rorc6ntetut oro oqpeio ereivo TroD ro

o<pd),pa Trou ovnororlei oro ofvo),o a(tontotiuq apyi\u vo au(o,ver. lleproo6tepeg

)"entopfpersq y1o, u1 8ro6rrcaoiu eruireuiqq tou B6lnotou NA nupouord(ovrot ornv spyooio [6].

AEAOMENA
H crvd,nru(q Ko,r o tLe,yyoq rcrtv povt6),cov otqpi(eto,t oe trretprloetg nou npofpxovrot on6 rq

)"enoupyia rrlg povd8uq FCC tcov E)")"qvuritv lletpe)"siov A.E., yto tu 6tq 1999 rut 2000.

Met6 rrlv ene(epyaoicr rcrlv 6e6op6vcov (crnopdrcpuvorl outliers, oupnl.qprooq rcsvrbv)

npo6rcu,.irav 225 oeqtc, otorleicrtv. Or 25 oep6q Xpnol!-tofioq0qrcuv Ytir rov te)"rr6 67'ey7,o tou

povt6l.ou (oilvol,o nroronoirloqq). Or un6l"orneq 200 oep6g XpnorLroTroq0rlrcuv rcotd tqv

(1)

(2)

(3)

(4)
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uvdnrulq rov XM. fro rrq crvd,yKsq rcov NA, oft6 rlq 200 oerpfq Xpnorpolroq0qrccrv ot 150 orq

5e5opr6vo eKpd0long w6 ot un6l"orrueq 50 snotfl"eoov ro ofvol"o al"6y1otr.

ATIOTEAE'MATA
O 6)"ey1oq rrov povrflcov nou CI,vo,nrtxelKov orqpi(€rol ortq 25 ottptg napanlprlottrlv ro1.)

oov6l.ou nloroTroiqonq. Itov llivsrcu 1 napouoLo,(ovtor ouyrcprttrcri ot nprlg i;vterccl

o.ro,trot6(bv $etrtcbv ytcr rcu0e 6vu crn6 tu 6[t povt6],o. Ie nupfvOeorl 8ivovtnt'cn cvrio'rotlcr

95o/o wnwd oqdl"pruro rqq erctiprlorlq tcov 8etrctd)v. ftu rov ufto)"oYtol-l6 trrrv ruTrtKd)v

otpcrl,pro,tcov grcol.ou0r10nKs Tl teXvucrl rqg srrclvo-6etyptuto),rlyicq pte u1 pf0o6o bootstrap ll0l.
Iuyrercptprfvcr, pre Boorl to 8eiypcr r.{Dv 25 fioporllp{ocov, 6qptoupyrl0qrcuv 1.000 vt:u <\r:lygrcrtu

(pey60ouq 25 nuparqprloecov to rco06va) s,rco)"ou0dlvroq rnv npcrtrrq rrlg dctyptatol'rlryitrg prt;

€7rovgro7ro06tqoq. Tu tunrro oqa)"pcrru rov oro,rtottrc6v cScLrgcitv crrtptofrrrut crn6 n1v ttrntxq

un6rcl"roq tcov Detrctcbv oto ouvotro tr,lv 1.000 8cryptotcov.

flivor<ag l. Itcrttortrcoi 8efrctcq'fto ro elr povtflu np6p]"r;yqc

Aeirctrlq 7o Metatponrl
NA 

'M

%, AnoSool Ilcv(ivr1g

NA IM
')1' Antiiioorl Ktirrc

NA :M
MBE
so-sr
a

l)

MAE
RMSE

RMSES

RMSEU

R2

dl

d2

0, 1 1 (0, l 7) 0,40 (0,33 )

0,19 (0,1s) 0,63 (0,22)

12,1 (6,9) 38,1 ( 13,3)

0,84 (0,09) 0,51 (0,17)

0,38 (0,10) 0.70 (0,23)

0,47 (0,11) 0,e2 (0.25)

0,27 (0,16) 0,83 (0.26)

0,3e (0,08) 0,41 (0,I 1)

0,90 (0,09) 0,61 (0.32)

0,82 (0,08) 0,61 (0,l2)

0,97 (0,03) 0,85 (0,l3)

-0,03 (0,20) 0.07 (0,2f))

o,r2 (0,18) 0.27 (0,2t)
10,4 (8,2) 16.7 (1.9\

0,79 (0.17) 0,66 (0.16)

0,3(r (0,13 ) 0..11 (0.13)

0,49 (0,1u) 0.-53 (0,18)

0,23 (0,19) 0,37 (\^22)

0,44 (0.14) 0.3ti (0,1{))

0.79 (0.20) 0,7_5 (0.15 )

0,78 (0,l0) 0.72 (0. l0)
0,94 (0,06) 0,91 (0,06)

0.02 (0.02) 0.(ll (0.{)2}

0,001 (0.r)l) 0,02 {0,03)

0.lrJ (0,40) 0.92 (0.69)

0.9(r (0.12) 0.7(r (0.lti)
(),04 ({).0I ) 0,0.5 (0.02)

0.0-5 (0.01; 0.07 (0.02)

o.{)l ({).01) r},0.1 {{).t)l)
0.04 (0.01 ) 0.(X'r (0.01)

0,,3|i (t),09) {).7(r (t).lb)

0.84 (t),06) 0.76 (0,01i)

0.97 (0.02) (),91 (0.05)

I-{ crr6r}"ron r1t)v pfoc,tv ttptitv (MBE) o.vrtltpoo(r)ncitet n-1 Stntpopri prr;rciri rqg lttcrlg
trprlg rcov fipopL€\rcov Kor rrrlv pterpriosov. I-l dtcrpopa r(r)v rt)fitK(hv trnor].io!:o)\' ftr;r(liu

Irsrpllorov rgr npopl.6ryeotv (s, - sp ) Ee[1vt;t ro pu;yc0oq rns psrcpo]"r"1q r(,)v lt{.rl)lior;(r)\/ ttol)

elrlyeitar un6 ro povr6)"o. Ot iieircrcr, t7 Kot 1t, rtvtmltoo(r)7l[i)ouv tqv trncltt';plv()t)o{l K(lt rllv

rl"ioq qg eu0eiug el.aXlorotv rerpcryd;vcrtv rou StayputrLltutog nllop]"i;1rcc'tr'-trtct1-rtlot:t'tr'. (.)t

<rbavrrc6q> trp6q tc,:v 6errct6v outcbv eivut 0 rst I ovtiorolxo. Mr: MAti ouprf]o]"iir;rut to l.ltlotr

o,Trol.uro oq6),po Krr,r l-rr RMSE q r€rpo,yovtrq pi(a'rou ptioou rcrpoYLDvlKou oqd)"lloro{. o
te)"euro,loq $e[rctqg svo,Itle'rcrt orll ouotqtrruttrcrl RMSEs Kt].l l-tll-ouotllfttr.trrcr'| I{MSllt

oDvrorcl)osq Tou. H,npibtq orrlpi(ctar oq btcrgopa trrctcriir uvutrrcvirptt;vt,rv npop)"1';\yl:(trv Krrl
- l^ - I r)1 .- -

ir€rpnoecgv lP,,-O,) ,evcir r1 bcutuprl oq 8toeopcr pctu(ri npoBklyco)\, K(Lt^ (I-vo"ltcvoltt;\'rr)\''

zrpoB),fryecov \p,_ P,), 6nou q uvcrprev6pevq np6p)'eyr1 opf(ctcrt toq I'i =u+bO1. ()

ouvr€l"sorr1q npooEtopropou Rr er<ppd(ct ro Ttoooot6 rqg ltcropo)"tlg ttrlv ptr;tptjot;(r)v Ttol)

e{qyeitcl u,n6 to povt6},o rcor s,notc}cl 6vo cupfCIq Xplotltonorotiprcvo Et;lrq c(toi6yqclrl-c

povt6l"cov. ErSpqcovo fr€ rouq Willmott et al. [11], o 6elrcn1g cturoq Dav ouoy;r[(r:tor !tr; ro

prfyegoq rng |toqopuq Pi *Oi Ku prTropst vu o6r1y1oct oe )"d,0og otpncltuopturu. Or cllt:trvqrt;g

oDroi npoteivouv rI Xpnon ev6q et8trou 6eirct1 oul-tq(l)vloq d,, pr, a: I r1 a=2'

Iro Xplpu 1 nopouotd,(ovrcr,r Eroypcrpttrrcrttrd'r6oospq unti rouq TroPclfidvol ijcirctt;q Yto

rd,0e 6vu sn6'ro 6(t povt6)"cr nou cvantuX0rlrcav.
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Exttpul.Iuyrcptttrdsuypdpputapercr(urolv6(tprovtff,rovnp6Btsylq.

XYMNEPAEMATA
'Onoq TrpoKlifirsr (LTEI ra CI,7rorsl.6opu,ro,, ro NA unep6Xouv rcDV ovriorot1rrlv tM oe 6)"ouq torrg

ororlorrKoDq 8siKrsq Trou xpnolFoftorn0nKov. Meyutrritepl Dlctpoxn 8pqCI.v[qt;ro.1 oro ftovra]"O

rupoB)"eryqg nlq perorpomlq rnq cr,vri8poonq (Conv). Tu unoteLfop{tto ourir ot ouv5Do.olt6 ltrl

ro ysyov6g 6tt 6w oTtotroliv rov Ko0oprop6 tt1q Fopqnq tou ptovt6l"ou, ovct68tKv6ouv rll

onpooio r(r]v NA orn povrsl"oroinol orivoetrov xrlprrccbv 6tepycrotd:v.
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