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T voxétion 890 T.p. O ovvteleotiig ovoxétiong p
T qpetoki ekTipmomn Tov ouvteAeoty ovoxETiong

2 UOXETLON

Abo t.u. X ko Y ovoyetilovral:
e H piot emnpedlel Tnv &Y
e Emnpedlovton kou ol 800 amd kd&morar &AAN

2 2, ‘
0%, Oy OlOLOTIOp&

ouvbiloomopd twv X kot Y:
oxy = Cov(X,Y)=E(X,Y)—E(X)E(Y),

ouVTEAEOTHG OVOXETLONG

oxXy
OX Oy
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Y voyxétion &Vo T.p. O ovvteleotig ovoxétiong p
T qpetoki ekTipmomn Tov ouvteAeoty ovoxETiong

I5L0TNTEC TOVL P

e pe[-1,1]

e p=1: té)eta Betikij ovoxétion

o p=—1: tédeia apvnrikii CVOYXETION
@ p'kovtd oto —1 141 — oxvph cvoyxétion

p'kovtd’ 010 0 — oL T.u. &ivol TPaKTIKE AoVOYETIOTES
p 8ev e€optdrol amd tn povddo pétpnong twv X kaw Y
p

elvorl ouppletplkdg we mpog tig X kot Y
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Y voyxétion &Vo T.p. O ovvteleotig ovoxétiong p
T qpetoki ekTipmomn Tov ouvteAeoty ovoxETiong

ALLYPOULLOL BLOLOTIOPALC

Aciypa tov X ko Y katd Ledyn: (x1,y1)s- -5 (Xn, ¥n)
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3 o8 A .. r=-0. o p=
2 o 96 r=0.34
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T voxétion 890 T.p. O ovvteleotiig ovoxétiong p

T qperaki) ekTipnomn Tov ouvteAeoty ovoxETiong

2 TUELOKT| EKTILNOT TOU p

Extipnon Siaomopdc

sy = n—1Z(Xi_)_<)2: 3 Zx,?—m?z

Extipnon ovvlioomopdc

1 < _ _ 1 ‘ .
XY = o7 (xi —x)yi —y) = pa— in)/i — nxy
i=1 i=1
Extipunon tov ovvtedeotd ouoyétiong
oxy N SXY
pP=—"_— — pPp=r=
oX oy SX Sy
. Diiq Xiyi — nXy

V(S = n2) (S v7 - n7?)
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Y voyxétion &Vo T.p. O ovvteleotig ovoxétiong p
T qperaki) ekTipnomn Tov ouvteAeoty ovoxETiong

Y npetoky ektipunon tov p (ouvéyeta)

o To r elvou m onuetokn ektipnon tov p amd to delypa kow
Myetou cuvtedeoThg ovoyétiong Pearson

@ Mmopodv v UTIOAOYLETOUV TIUPAUETPLKE SLOLOTAHAT
EUTILOTOCUVNG YL TO p.

@ Mmopodv va ylvouv mapapetpikol éAeyyol vtdBeong yia
KALTToLaL TLU1 TOu p.
H mo onuavtikf vrtdéBeon eivo Ho: p = 0.

T vvteheotig Tpoadioplopol r? (1) oe mocootd 100r°%)

AnAdvel 10 T0600TS PeTAPANTETNTOC OV UTOPOVUE VO
EPUTMVEVCOVILE YLOL T A T.jh. 6TV Yvwpilovpne TNV &AAT.
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Y voyxétion &Vo T.p. O ovvteleotig ovoxétiong p
T qperaki) ekTipnomn Tov ouvteAeoty ovoxETiong

[Mopdderypa

n £PLEKTLKOTNTA ot
MeprektikdTnTa o dov ° N

A/A Scvtepoyevly  dvBpoka
X m
i (ppm) vi (ug/m*)
1 0.102 5.07
2 0121 6.57
@é)\ouug VoL 3 0.128 1.11
, 4 0.149 10.32
EKTIUNOOVME TN 5 0.149 9.54
OVUOYXETLON TNG 6  0.153 11.03
mepLektikdTnTog oe élov ; g'igg ﬁgg
ko oe devtepoyevy 9 0173 12.78
dvBpako oTov aépo 10 0174 11.64
X J 11 0.189 22.59
KOTLOLAG TLEPLOXMG. 12 0.191 18.91
, , 13 0.195 17.41
Acglypo and 20 14 0.199 16.17
/ 15 0.207 11.11
eTPHOELC

HeTen 16  0.207 12.39
17 0.210 16.24
18 0211 13.71
19 0.212 20.49
20 0214 14.67
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Y voyxétion &Vo T.p. O ovvteleotig ovoxétiong p
T qperaki) ekTipnomn Tov ouvteAeoty ovoxETiong

o

Trmoloyilouue
g X =0.175 y=12.95
e 5 520 x? =0.633

o S, y? =13860.17
S0 Xiy; = 247.74

N
S

r=0.74

=

@
°

°

,_‘
1)
00

@

TEPLERTIKOTTOL OE SEVTEPOYEVT avBpaKeL Y (Lg/m®)

oc
s

0.12 0.14 0.16 0.18 0.2 0.22
REPIERTUROTIITOL GE 0LOV X (ppm)

47.74—20-0.175 - 12.95
1/(0.633—20 - 0.1752) (3860.17—20 - 12.952)

MepiektikdTnTa 08 SOV KO TEPLEKTIKOTNT OF deVTEPOYEVH
dvBpaka éyouv ypauuiky Betikf ouoyxétion aAA& dyu Loyupn.

To TocooTd PeTaPANTOTNTHC TNC TEPLEKTIKOTNTAC OF
Sevtepoyevi dvBpaka Tov umopolue va e&nyfioovpe yvwpilovtac
v TeplektikdTNTal oe 6Cov (ko avtioTpoya) eivar 0.55.
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To mpéBAMp TN6 Tpoppikic Takvdpdpnong
Tqpetoki) eKTRNoN TOV TOLPARETPOV TYG TPOLRLILKTG TOLALVS

A Fpoppac Modvdpopnon X xéon Tov ovvteleoTi ovoXETIONG Kot TaAvdpdpnong

AT [papkny Modwwdpdunon

oVoXETLON: Ypopukn oxéon 800 T.u. X kot Y
ToAvOpépnon: s&dptnon plog T.0. Y amd ot AN petoPAnTA
X

Y: e€aptnuévn petofAnty (tuxaio)
X: ave€dptntn petofAnth (kaBopiopévn)

Mapdeiyua: Satpntiky avtoxf apyidov oe Sidpopo Bédn
X7? Y7,

Fevikd Béhovpe va Bpodue Fy (y|X = x)
Mepropllépoote otn wéan Tiud
koL utofétoupe ypouplky e&dptnon

E(Y|X =x)=a+ fx
TPOILKY TaAtvdpépunon tye Y otn X



To mpéBAMp TN6 Tpoppikic Takvdpdpnong
Tqpetoki) eKTRNoN TOV TOLPARETPOV TYG TPOLRLILKTG TOLALVS
X xéon Tov ovvteleoTi ovoXETIONG Kot TaAvdpdpnong

AT Mpoppiky Makwwdpdpnon

Mapotnphoelg
(X17.y1)7 M (Xnayn)

a: otabepdc dpoc
(: ovvtedeotiic Tou x (kAlon evBeiag)

Ht.p y v kdmowa Tt x; tne X givou
Vi =a+ Bxi +¢€;

e =yi — E(Y|X = x;) opdAua maAwbpéunonc

MMoéBAnua maAvdpdunonc:
Motee eivol ) ‘katAOTepn’ evbeia;
Motec giva oL ‘kahiTepeg’ eKTLATELS TV @, [3;
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To mpéBAMp TN6 Tpoppikic Takvdpdpnong
Tqpetoki) eKTRNoN TOV TOLPARETPOV TYG TPOLRLILKTG TOLALVS

A Fpoppac Modvdpopnon X xéon Tov ovvteleoTi ovoXETIONG Kot TaAvdpdpnong

Y uvOnkec ATANC YPAUULKNEG TtaAvdpdunonc

o H X eivou edeyyduevn (xabopiopévn)
@ H eZdptnon tne Y amd tn X eivorl ypoupiiky
o E(¢;) = 0 xou Var(e;) = 02 yio kéBe x;
Var(yi|X = x;) = Var(a + Bx; + €;) = Var(e))
\

Var(Y|X =x) = a%,|x =02 =02

opookedaotikétnTa: n Saomopd tne Y 8e petafdiheton pe tn X
etepookedaotikéTnTa: 1 Slaowopd tne Y petafdAheton pe tn X.

‘AyvwoTtol (Tapdpuetpol) Tawdpdunone: o, 3, o2

[ZuviiBuc umoBétovpe  Y|X = x ~ N(a + Bx,0?) ]
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To mpéBAMpe TG Tpoppikic TaAwdpdpnong
T qperaki eKTiRNON TOV TOLPARETPOV TYG TPOLRRILIKI G TEoLALVD

Ami Fpappucy Mohwdpspnon X xéon Tov ovvteleoTi ovoXETIONG Kot TaAvdpdpnong

Ektipnon twv mapapétpwy tne gubsioc mavdpdunonc

MéBoboc elda yiotwv TteTpa ydvwv:
To &Bpolopa TV TETPULYOVWY TWV KATUKOPUP®V ATOCTATEWY
Twv onueiov ard v gubeia eival To eAdyioto

n n

. 2 , . 2
min €; min i — O — OX;
o ;1 i n B — (}/l B I)

9 Y (yi—a—px)?

RV P —0 | Y yi=nat B0, X

> (yi—a—Bx)?

Z(yag 2k — o Do Xiyi = a3y xi+ By xF

4 Ié
Extiuioeic twv § kol a efvon

evleilor ehayiotwv teTpayodvey: § = a -+ bx
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To mpéBAMpe TG Tpoppikic TaAwdpdpnong
. . . T peloky) eKTRNoT TOV TPARETPDV TNG TPOURKELIKYG TILALVD|
Amhi Tpoupucy Makwdpdpnon 2 xéon Tov ovvteAeoTy) CVOXETIONG Ko TMAwdpopunong

Ektipnon tne Staomopdic Twv o@aAudTwy

Mo k&Be x;: §i = a+ bx; v=a+ b
e = yi — Vit opdhua
gAaxiotwy TeTpay®OVwy 1
vntéoto

ej: exTiunon tov opdAuatoc
T AvSpdpunong ¢;

)
Il
=
s
=

H ektipunon the Siaomopdc 02 tov o@dAaTOC

n

£ S

n—24%
i=1

Bétovtog §; = a+ bx;

2
> n—=1/(, sy n—1 5 2 2
ST = n_2 <5 5)2<> = n_2(5y*b5X)

Aqpitpns Kovyrouptltig Tratiotiky proe Xqpikovg Myyovikove ETEIXETIZH KAI




To mpéBAMpe TG Tpoppikic TaAwdpdpnong
T qperaki eKTiRNON TOV TOLPARETPOV TYG TPOLRRILIKI G TEoLALVD

A Fpoppac Modvdpopnon X xéon Tov ovvteleoTi ovoXETIONG Kot TaAvdpdpnong

[Nopatnpnoclc

@ H eubela edayiotwv TeTpaydvav Tepvdel and To onueio
(%,7) : at+bx=y—bx+bx=y
‘Apa 1 evbeial eAaxioTwv TeTpaydvav uropel emiong va
oplotel w¢ yi —y = b(x;i — Xx)

@ H extipnon twv a kot 5 pe tn péBodo twv shayiotwy
TETPpAYOVWV 8gV TpoiTobéTel
(i) otaBepn Broomopd Tng Y yiar k&Be x ko
(i) kavovikh kartavoph tne Y yia ke x

o N k&Be Tph xp Tng X, N medBAredn Tng yo amd tnv eubeia
gAdaxloTwv TeTpaydVwy sival

y():a-l-on

Mpoocoxn: H tiuf xo mpémel vor avilkel oTo €Vpog Twv
YVOOTQOV TGOV T X.
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To mpéBAMpe TG Tpoppikic TaAwdpdpnong
T qperaki eKTiRNON TOV TOLPARETPOV TYG TPOLRRILIKI G TEoLALVD

A Fpoppac Modvdpopnon X xéon Tov ovvteleoTi ovoXETIONG Kot TaAvdpdpnong

[Mopdderypa

‘Eywe éva melpapa oe MPnTec Topaywync Beppdtntog yio T HeAéTn TN
e€&pTNONG TNG TAPAYWYHS VITPLkoV o&éoc amd to ‘pubud ékAvomng oe
empdveta kowdong' (burner area liberation rate) (esivou éva pétpo tng
EVEPYELOLG TEOV TTAPAYETAL ATEO TN LOVASA AV TETPAYWVIKS EKATOOTS TNG

ETULPAVELALG TOV KLVOTTPOL)

A/A PuBpndg ékAvong amd kwvothpx Pubudg ekmopmig vitplkob oéog
% (MBtu/hr-cm?) vi (ppm)

1 0.109 41.7

2 0.180 86.5

3 0.221 238.1

4 0.250 289.9

5 0.272 250.1

6 0.277 375.2

7 0.307 420.7

8 0.339 407.0

9 0.382 488.8
10 0.435 560.8
11 0.436 545.1
12 0.459 625.4
13 0.481 592.3
14 0.482 731.5
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To mpéBAMpe TG Tpoppikic TaAwdpdpnong
T qperaki eKTiRNON TOV TOLPARETPOV TYG TPOLRRILIKI G TEoLALVD

Amhi Tpoupucy Makwdpdpnon 2 xéon Tov ovvteAeoTy) CVOXETIONG Ko TMAwdpopunong

Mapddetypo (cuvéyeta)

800 T T T T
g o
&700 ]
2 o
5 A g'600 o
EEapTditan 1 Tapoywy g .
viTplkoU o&éog améd to pubud gs00 . ]
ékAvonc og eTLpdveL £400 Lo ]
0 ; £300 |
kabomg; £ .
; , , 200 |
Eival n e€dptnon ypoupiky; g |
2 o
% 01 0.2 03 04 05

PLOUOG EKAVGTG EVEPTELOG X (M Btu/hr—cmz)
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To mpéBAMpe TG Tpoppikic TaAwdpdpnong
T qperaki eKTiRNON TOV TOLPARETPOV TYG TPOLRRILIKI G TEoLALVD

A Fpoppac Modvdpopnon X xéon Tov ovvteleoTi ovoXETIONG Kot TaAvdpdpnong

Mapddetypo (cuvéyeta)

Troloyilovue x =0.331 y = 403.8
S =1716 Y1 y? =2823556.9 St Xy = 2177.42
sy =0.014 s3 =41603.9 sxy = 23.66

Ou ektypfoelg b ko a
SXy 23.66
b = S5-=—— =1672.85
sy 0.014

a = y—bx=4038—-1672.85-0.331 = —149.50

H ektipnon tne Siaomopdic Twv cPaAUdTwyY THAWVSPOUNoTS

—1 1
§% = : - 2(s2y — b’sy) = 1—2(41603.9 —1672.85%-0.014) = 2186.0

EvBeia edaxiotwv teTpaydvewv: y = —149.5 + 1672.85x
ue Slomopd o@dApatoc s° = 2186

Aqpitpns Kovyrouptltig Tratiotiky pioe Xqpikovg Mayovikove ETEIXETIZH KAI



To mpéBAMpe TG Tpoppikic TaAwdpdpnong
T qperaki eKTiRNON TOV TOLPARETPOV TYG TPOLRRILIKI G TEoLALVD

A Fpoppac Modvdpopnon X xéon Tov ovvteleoTi ovoXETIONG Kot TaAvdpdpnong

MNopddetypo: Epunveio twv amoteAsopdtwy

@ b: Ab&non Tovu pubuov ékAvong evépyelag kAT pio povdda
wétpnong (1 MBtu/hr-cm?)
— atb&non pubuol ekmouThc vitpikoy oféog KaTd
1672.85 ppm

@ a: Mndevikn ékhuon evépyelac ATd TNV ETLPAVELX TOV
kowwothpa (x = 0)
— ekTouTh ViTplkod o&éoc —149.5 ppm [adlvatov]

o 52 Tumikd o@dMua ekTipnone Te TaAvdpdunone elvat
v/2186.0 — 46.75ppm [oxeTikd pkpd]
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To mpéBAMpe TG Tpoppikic TaAwdpdpnong
T qperaki eKTiRNON TOV TOLPARETPOV TYG TPOLRRILIKI G TEoLALVD

A Fpoppac Modvdpopnon X xéon Tov ovvteleoTi ovoXETIONG Kot TaAvdpdpnong

MNopdderypo: MpdPAedm

Me Bd&on to povtého Tadvdpdunong uropole v TtpofAiédovpe

T0 pubud ekmopThc viTpikol oléog yia kdbe T Tou pubuod

éklvong evépyetag oto ddotnua [0.1,0.5] ppm (TpooeyyioTikd):
xo=04: yy=-149.541672.85-0.4 =519.6

ue okpiferor TpdPAedne (TpooeyyloTikd) 519.6 + 46.75

y=-149.5+ 1672.8 x °©

3
o
S

IN
o
=]

[N)
=]
=]

LN
o
S

PLOLLOG EKTOUTNG VITPLKOVL OEE
w
o
o

. . . X
0.1 0.2 03 04 05
PLOLOG EKAVONG EVEPYELOLG X (MBtu/hr—cmz)
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To mpéBAMpe TG Tpoppikic TaAwdpdpnong
Tqpetoki) eKTRNoN TOV TOLPARETPOV TYG TPOLRLILKTG TOLALVS

A Fpoppac Modvdpopnon Y xéon Tov ovvteAeoTi oVOXETIONG Kot TaAvdpdpnong

2 X€on r ko b

Mo to TEéPANUa Tne Tahvdpdunonc, ‘ayvoodue’ 4t n X Bev
elvor T.). kow opioupe To ouvtedeot cuoyétiong p.

z . __ Sxy — SXy
Lxgon petagd Tov r kaw Tou b (r= 2X° kau b = g)

SX Sy
r=b— % b=r—
Sy SX

o r ko b ekppdlovv ToloTikd T1 Ypapuikh ouoyétion Twv X
ko Y

o b elaptdrol amd T povdlda pwétpnone twv X kot Y
o r maipvel tipéc oto ddotnua [—1,1]

er>0 = b>0 (r<0 = b<0)
er=0= b=0

Aqpitpns Kovyrouptltig Tratiotiky pioe Xqpikovg Mayovikove ETEIXETIZH KAI



To mpéBAMpe TG Tpoppikic TaAwdpdpnong
. . T peloky eKTIRNoT TOV TPARETPDV TNG TPARRIIKTG TILALVS|
Amhi Tpoupucy Makwdpdpnon 2 xéon Tov ovvteAeoTy) CVOXETIONG Ko TaAvdpopunong

2

2 XEOTM r KOL S

Yxéon Tov r? kol TNE SLoTopdc TOU OPAANLATOC 52

-1 —25s°
222_253(1—3) 1 P=1-" °

n—ls%,

‘Oco peyalitepo eiva o r? 1600 ukpdTEPO £lval To 52 Kol

kaAOTepn 1 TPdPAed.
Y uvéyela Ttopodeiypotog:
Y UVTEAEOTNC OVOXETIONG:

23.66
p= XY = 0.975
sx Sy  +/0.014-41603.9
r = 0.975: woxvpt Betikf ouoyxétion Tou pubpod Tng kot
VITpLkoU o&éoc kol kol Tou pubpov ékAvang evépyelog

Aqpitpns Kovyrouptltig Tratiotiky pioe Xqpikovg Mayovikove ETEIXETIZH KAI




2nueiwpa Avadopag

Copyright AplototéAetlo Navemnothuo Oecoalovikng, Kouvylouvputlng
AnpATPENG. «ZTATLOTIKN. ZUoXETIon & Mpapukn MaAwdpounon». Ekboon: 1.0.
Oeoocalovikn 2014. AtaBeoipo armo tn diktvakn dtevBuvon:
http://eclass.auth.gr/courses/OCRS248/.

JTATLOTIKA

TuAuo Xnukwyv Mnxavikwy


http://eclass.auth.gr/courses/OCRS248/
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To apov VALKO SlatiBetal pe toug 0pouc tng adelag xpriong Creative
Commons Avadopa - Mapopota Atavoun [1] R petayeveotepn, AleBvng
‘Ekdoon. E¢apouvtal Ta autoteAn £pya Tpitwyv T.X. pwtoypadiec,
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Tpltwv».
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O dkalovyoc propet va rapéxel otov adelodoyo Eexwplotn adela va

XPNOLUOTIOLEL TO EPYO YLOL EUTTOPLKN XpNon, Ebocov auTto Tou {NTnOEL.
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Oeooalovikn, Matog 2015
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Epuma 'IEWUTI EIATKH YNHPEXZIA AIAXEIPIZHEI
Tap
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Meé tn ouyxpnpatodétnon tne EAAadag kat tng Evpwmaikic Evwong




{?‘ S MANEMISTHMIO
A7 OESIANONIKHE
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2nueiwpa lotopikou Ekdocewv Epyou

To mapov €pyo amotelei tnv €kdoon 1.00.
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AlratApnoN ZNUELWUATWYV

Ornoladnmnote avamapaywyn N dSlaokeun Tou UALKOU Ba TtpeTmeL
va cupmnepLhapBavet:

" 10 Znueilwpa Avadopac

" 10 2nuelwpa Adelodotnong

" tn 6NAwon AlatApnong ZNUELWUATWY

" 10 2nueilwpa Xpriong Epywv Tpitwv (epooov utapyel)

nall pe Toug cuvodEVOUEVOUC UTIEPOUVOECHOUC.
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