ANAAYZH AEAOMENSN

7. MaAivépopunon



[evIKaA

EnekTaon TNC €vvolac TNG CUOXETIONC:

B [lwC UNOpPOUME va NPOoPBAENOUME TN MIA
HETABANTN ano TNV AAAn;

AnAn naAivépopnon (simple regression):

KaTtaokeun govrteAou npoBAEWNC TNC Hiag

HETABANTNC ano TNV AAAn

NMoAAanAn naAivépopnon (multiple
regression): Kataokeun HOVTEAOU
npOBAEWYNC TNC HIac METABANTAC ano NMOAAEC
AAAEC
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Eicaywyn otnv naAivopounon

KaTtaokeun govteAou NpoBAswnC
eEapTnuevnc peTaBAnTnc (dependent
variable) ano aveé€apTnTec peTtaBAnTeC
(independent variables)

AnAouoTepo povTeAo: Mpooappoyn
eubeiac (YypauuIKO povTeAo) oTa dedoueva
YnoAoylopoc Tnc subeiac e pebodo
eAaxioTwVv TETPpAYy®WVmV (least squares)
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To anAoO YpAUMIKO HOVTEAO

Yj =(Dg + b Xj) + &

' ' e e Yn('))_\omo
ESapTnuévn 2NHEIO TOPNG EUBEINC (residual)
HETABANTA P O (slope)
KATAKOPUPO
aova AvegapTnTn
(intercept) HeETABANTN

O by, b;: ZuvreAeoTEG NnaAivdpopnong (regression coefficients)
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H nebodoc Twv eAaxioTwv
TETPAYWV®OV

EniAoyn Tnc euBeiac (eupeon Twv
ouvTeAeoTwyv b0, bl) woTe va
eAAXIOTONOIEITAI N NOCOTNTA

> =3 (Y —bg —byX; ]
!

YnoAoyileTal Je pabBnuaTiko TPOMno
(akpoTaTa ouvapTnonc)
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AEloAdynon TNC NPoCaApUOYNC
(goodness of fit)

[Nooo kaAd npoocappoleTal n ubeia

ota dsdopeva; =
2 UVOAIKO aBpoiopua
SST = Z (Yi _Y_)Z = TETPAYOVWV
i

(Total Sum of Squares)

ABpoloua TETPAYWVWV

SSR = Z(Yi — bo — lei )24 unoAoinwv
i

(Residual Sum of Squares)

AB '
SSpy =SSt — SSp - jovieou

(Model Sum of Squares)
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Epunveia Twv abpoioyatwy
TETPAYWVWV

SS;: H anokAion Twv d0£d0OPEVWY aAno TO

KXEIPOTEPO POVTEAO» (UECN TIUN)

SS;: H anokAion Twv dedopevwy ano To

«KAAUTEPO povTeAO» (eubBeia)

SS,,: H dlapopa avaueoa oTo «XEIPOTEPO»

KAl OTO «KAAUTEPO POVTEAO»

B Meyalo SS,,: onuavTikn n CUVEICPOPA TOU
novTeAou otnv npoBAewn TnNC Y

B Mikpo SS,,: TO HOVTEAO EAAXIOTA BEATIWVEI TNV
«XEIPOTEPN NPOPBAEWYN> TNG HEONG TIKNG
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MeTpo a&ioAoynonc Tou povTeAoU: R?2

[0 H noiotTnTa TnC Npocapuoync Tou PHOVTEAOU
unopei va PeETPNOEi Wc NooooTo «BEATIWONC TNC
NPpOBAEWYNC» NMOU OPEIAETAl OTO PUOVTEAO

~2_SSm _SST-SSp _,_ SSg

- SS S5t SST

0 Eppnveia: To noo0ooTO TNC MeTaBAnTOoTNTAC TNC
eEapTnuevnc yeraBAnTnc nou €€nyeiTal ano 1o
HOVTEAO

[0 ZUMNINTEl JE TO TETPAYWVO TOU CGUVTEAEDTN
Pearson
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MeTpo a&ioAoynonc Tou JOVTEAOU:
F-test

MGy, = SS SS,

degrees of freedom #variables N Méoa aBpoicuara
TeTpaywvwyv (Mean Sum
of Squares)

MSe — SSR B SSR
£ degrees of freedom n—#regr.coefficients
MSM Epunveia: MNa €eva kaAd JovTEAO TO
F — -— MS,, Ba eival peyalo kai To MS,
MS HIKPO apa «ouvoAIka» 1o F Oa
R gival yeyalo (sig. < 0.05)
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> NUAVTIKOTNTA TWV OUVTEAECTWV

Epunveia Tou b,: n aAAayn nou
ENEPYXETAl OTNV €€apTnUeEvVN METABANTN
av n ave€apTnTn aAAael kaTta pia
uovaoa

> € KAKO JovTeAo: b, =0

[1a va eAey&oupe av n Tipn Tou b,

gival onuavTika d1apopeTikn Tou O
xpnoiponoloupe t-test (Sig.<0.05)
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AnAn naAivopounon HE To SPSS

file: Recordl.sav

O AveEapTtnTtn peTtaBANnTn: adverts (nooo diagpnuioncg diokou)
O E&aptnuevn petaBAnTn: sales (apiBuoc nwAnoswyv diokou)

Statistics
Advertsing
Budget
(thousands Record Sales
of pounds) (thousands)
N Valid 200 200
Missing 0 0
Mean 614,4123 193,2000
Median 531,9160 200,0000
Std. Deviation 485,65521 80,69896
Minimum 9,10 10,00
Maximum 2271,86 360,00

Record Sales (thousands)

400,00

200,00

0,00

(o) R Sg Linear = 0,335

EAEYOEPIOY AI'TEAHZ

T T T T T
500,00 1000,00 1500,00 2000,00 2500,00

Advertsing Budget (thousands of pounds)
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Reports rE '
. Descriptive Statistics 4 F ® @ |
| Tables b
| Compare Means b
| General Linear Model b
h Mined Models ¥
; Correlats A
: Loglinear b Curve Estimation...
Classify b .
| Data Reduction » Em_'* Ln_g'shc‘_" _
— , Multinomial Logistic. ..
| Monparametric Tests 2 :ﬁ: I
| Tme Series »
# Survival k Monlinear...
| Multiple Response b Weight Estimation...
| Missing Value Analysis 2-5tage Least Sguares. ..
# Complex Samples Ir: O Sl
| Amos6 '|

M Linear Regression

E€apTnuevn
HeETABANTN

Advestsing Budge Dependent
s g Bt m |¢39Flmd$alus[lhnusar|
Block 1 of 1
-- (et )  [Bee
Independent(s}
| ¢ Advertsing Budget (thousan
EIR =
Method | Ent v |
Selection W anable:
2] | |
Casze Label::
L |
WLS Weight
L] | |
[ Statistics... | [ Piots.. | [ Safe.. | [ Options... |
AveEapTnTn
hHeTaBANTN
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AnoTeAeopaTa naAivopounonc —

2 UVOAIKN MPpooapuoyn Tou JHOVTEAOU

Model Summary

Adjusted Std. Error of
Model R__ | RSquare | R Square | the Estimate
1 ,578 ,335 ,331 65,99144

> UVTEAEOTNG
OUOXETIONG
Pearson

To povTeAO
e€nyei 10 33.5%
™G
METABANTOTNTAC
TWV NWANCEWV

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO
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AnoTeAeopaTa naAivopounonc —
2 UVOAIKN MPpooapuoyn Tou JHOVTEAOU

Ss. SS,, MS,,
ANOVAP

Sum of
Model Squares df Mgan Square F Sb
1 433687,833 99,587 (,0002)

1 Regressior\“ 433687,8

Residual 862264,2 198 4354,870
Total 31295952 199 \
a. Predictors: (Constanl), Advertsing Budget (thousandy, of pounds)
b. Dependent Variable: Rgcord Sales (thousands)
SS. MS,

O Xupnépaopa: Ano 1o F-test (sig<0,001) oupnepaivoupe OTI
TO JOVTEAO GUVEICPEPEI ONUAVTIKA OTNV NPOBAEYN TOU

apiBuou TwV NWANCEWV
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AnoTeAeopaTa naAivopopunonc —
NapaueETPOlI TOU PJOVTEAOU

Coefficients®

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta
1 (Constant) 134,140 7,537
Advertsing Budget
(thousands of pounds) ,096 ,010 578

a. Dependent Variable: Record SaleTthousands)

Record Sales=134,140+0,096*Advertising Budget

sig<0,001 apa ol dUo NapAPETPOI €ival onUavTika dIaPOPETIKEC aAnod
To 0 KAl ENOPEVWC N CUVEICPOPA TOU HOVTEAOU OTNV NPOBAEYN TwV
NWANCEWV €ival onUavTIKn
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Epunveia Tov napageTpwy ToU
LIOVTEAOU

b0=134,140: > nepinTwonN rnou dev
%oésumuv KaBoAou xpnuaTa yia diapnuion
X=0) 1o povTreAo npoPAenel OTI Ba
nouAnBouv 134140 diokol

b1=0,096: Av To Nogo TNG dIAPNMIoNG
auEréea kata 1 povada (£1000) To povTeAO

npoPAenel 96 (=0 096*1000) €NINAEOV
NWANOCEIC OIOKWV ( 1)

Mapadeiypa npoBAewng: Moagol diokol Ba

nwAnBouv av &odewoupe £100000; Me

CIVTIKCITCIOTCIOT}\ (X=100) ncupvoups
143,75 (dnA. nepinou 144000 diokoucg)

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO 16



[MoAAanAn naAivdépounon (multiple
regression)

EnekTaon Tou YpAuUIKOU UOVTEAOU ME
NEPIOOOTEPEC aveEapTnTEC UETABANTEC

Yi Z(bo +b1Xi +---+kak)+gi

H e€iowon TnC euBeiac enekTeIvETAl
oTo €ninedo (2 ave€. yeraBAnTec) Kkal
oTo unepeninedo (>2 avet. UET/TEC)
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A&loAOynon Tou POVTEAOU

SS., SSi, SS, unoAoyiCovTal UE NIO
NOAUNAOKO TpONo aAAd n epunVveia Touc
eival n id1a

YnoAoyileTal ouvTEAEOTNC NOAAANANC
ouoxeTionc (multiple R) nou d€ixvel noco
IOXUPN €ival N OUOXEeTION €EapTNUEVNC ME
OAEC TIC aveEapTNTEC

To R2 gpunveveTal Je akpiBwc Tov idlo
TPONO WC NOCOOTO HETABANTOTNTAC NOU
e€nyeiTal ano To PovTeAO

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO
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MeBodol naAivdopounonc

Baoiko npoBAnua: NMwc eNIAEYOUUE TIC
aveéapTnTec peraBAnTtec nou Ba
xpnoiuonoinouv yia TO HOVTEAO;

O1 aveEapTnTeg peTaBAnTec ouvnOwC
€lVal OUOXETIOMEVEC METAEU TOUC
Ynapyxouv peBodoAoviec eniAoync TwV
KaTAAANAOTEPWV PETABANTWV

19



EniAoyn petaBAntwv

AvaykaoTikn eicaywyn (Forced Entry —
Enter): OAeC o1 HETABANTEC TAUTOXPOVA

Eicaywyn kai e§aymyn HE Bnpara

(Stepwiserg': n o€ipa kabopideTal ano

HabnuaTika KpiTnpla

Npog Ta epnpoc seicaywyn (Forward)

Npo¢ Ta niow eEaywyn (Backward)

[evikeC odnyYiecC:

B H enmihoyn pe BripaTa divel dIaPOPETIKA HOVTEAQ,
OEV apnVel TOV EPEUVNT va ENIAEEEL.

B [IpoTIHOTEPO Va oTNPICONAOTE O BEWPNTIKA
BiIBAIOYypaPIika anoTeAeopaTa.

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO 20



AKpi€la TOu JOVTEAOU

Baoika epwTnuaTa:

B To povteAo npooappolsTal kaka oTa
dedopeva n ennpealeral ano Alyec
NEPINTWOEIC;

B Mnopei TO HOVTEAO VA YEVIKEUTEI KAl O€
aAAa deiyuaTa;

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO
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AlayvwoTIKa Npooapuoync Tou
uovteAou (diagnostics)

Napartuna onpeia (outliers):
Aséopsva (cases) nou dlaPpEPOUV
onNMavTika ano Ta unoAoina

Mnopouv va ENNPEACOUV oNUavTika
TIC TIMEC TWV OUVTEAECOTWYV TNC
naAivopounonc

Mnopouv va evTonioTouv ano Td
UeyaAa unoAoina (residuals) nou
dlvouV
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YnoAoinag

[evika: Ta unoAoina unoAoyilovTtal ®¢

dlapopeC avaueoa oTIC NapaTnpnoEIC

KAl TIC EKTIMNOEIC TNC NAAIVOpPOUNONC

B LIKpd unoAoina = KaAn npooappuoyn

B psyaAa unoAoina = Kakn npoocapuoyn

B onueia Pe 101aiTepa yeyaia unoioina =
napdTuna onyesia
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MeTaoxnuUATIOMOl UNOAOINWYV

[1a HEAETN — OUYKpPION unoAoINwy Td

Tunoroloupe (standardized residuals)

d1aIpWVTAC JE TNV TUNIKN TOUC CII'IOK)\IO'I’]

B Tunonoingeva unoAoina Pe anoAuTn Tipn > 3
I'IpOB)\I’HJCITICOUV

B Av navw ano 1% Twv Tun. unoAoinwyv ival >
2.5 €xoupue €vOoelEn KakNC Nnpocapuoync

B Av navw ano 5% Twv Tun. unoAoinwv sivar >2
EXOUME €VOEIEN KAKNC NPOCAPHOYNC

Studentized residuals: Ta unoAoina

OlQIPEUEVA PE EKTIMNTN TNG TUM. AMOKAIONG

nou PJETABAAAETaAl ano onueio € onueio.

OewpouvTdal akpiBeoTepa
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Agdopeva PE onNUAVTIKN €01ppon
(Influential cases)

[0 AAANOC TPOMOC AEYXOU NAPATUNWYV ONUEIWV:
B Ynapxouv onueia nou £xouv adikaloAoynTta HEYaAn
enidpacn OTO HOVTEAO;
[0 Adjusted Predicted Value: unoAoyileTal yia
KGBe case apalpwvTac TNV ano To OsiyHa Kal
EKTIHWVTAC TNV HE TO HOVTEAO MOU NPOKUNTE

[0 DFFit: Aiagpopa avapeoa otnv Adj. Pred. value
Kal oTnv apxikn Pred. value —» Standardized
DFFit

O Deleted Residual: Alagopd avapsoa otnv Adj.
Pred. value kal oTnv naparnpoupevn TihNn —
Studentized deleted residual
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Agdopeva PE onNUAVTIKN €01ppon
(Influential cases)

Cook’s distance: MeTpo OUVOAIKNC
enidpacnc evoc ONUEIOU OTO HOVTEAO.
Agdopeva pe Tiun >1 npoBAnuaTiouv
AAANG UETPA:

B |everage values

B Mahalanobis distances

B DFBeta & Standardized DFBeta

B Covariance Ratio (CVR)

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO 26



Napadeiyua

(File: pubs.sav)

O AveEaptnTtn peraBAntn: Number of pubs
O E&aptnuevn petaBAnTth: Number of deaths (o€ pia xpovikn nepiodo)

Case Summaries? .
Number
of Pubs Deaths %000
1 10 1000
2 20 2000 G000 -1
3 30 3000 B
4 40 4000 | &
5 50 5000 .
6 60 6000
7 70 7000 o It
8 500 10000 i R Sq Linear = 0,549
Total N 8 8 .

a. Limited to first 100 cases. T T T
a 200 400

Mumber of Pubs
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Alagopa residual - influence
statistics

Case Summaries?

Centered Standardized
Standardized Cook's Leverage Standardized DFBETA DFBETA Standardized
Residual Distance Value DFFIT Intercept | DFBETA pubs Intercept DFBETA pubs
1 -1,33839 ,21328 ,04074 -, 74402 | -509,6518 1,39249 -, 74317 ,36886
2 -,87895 ,08530 ,03196 -,40964 | -321,1277 ,80153 -,40766 ,18484
3 -,41950 ,01814 ,02424 -,17697 | -147,1066 ,33016 -,17494 ,07132
4 ,03995 ,00015 ,01759 ,01606 | 13,45081 -,02658 ,01572 -,00564
5 ,49940 ,02294 ,01200 ,20042 | 161,44976 -,27267 ,19337 -,05933
6 ,95885 ,08092 ,00748 ,40473 | 297,67748 -,41116 ,38333 -,09618
7 1,41830 17107 00402 68084 | 422,81664 - 44422 62996 -.12023
8 C27969) | &27.14286 ; , w ,
Total N 8 8 8 8

a. Limited to first 100 c

Ses.

[MOAU HIKPO
unoAoino

MoAU peyaAn enidpaaon

OTO MJOVTEAO

EAEYOEPIOY ATTEAHY -

TMHMA I[IAHPO®OPIKHY All©
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[evikeuon ToU PUOVTEAOU — BACIKEC
unoBeoeic (1/2)

Tunoc psTaB)\nTcov Ol aveEaanqu gival
nooonqu N OITIMEC KAl N €€apTnuEVN
OUVEXNC

Kauia pyeraBAntn dev €xel diacnopa O
O1 ave€apTnTec deV NPENEl VA EXOUV
LEYAAEC OUOXETIOEIC HETAEU TOUC
(multicollinearity)

Ta unoAoina npenel va £xouv oTabepn
dlacgnopda (homoscedasticity).
NpoBAnuaTikn n diapopeTikn dlacnopa
(heteroscedasticity).
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[evikeuon ToU PUOVTEAOU — BACIKEC
unoBeoeic (2/2)

AveEéapTnTa opaAparta (independent
errors). YNoBeTOUUE OTI OV uNApPXEl
auTtoouoxeTion (autocorrelation)

> (PAAUATA KAVOVIKA KATAavEUNUEVA
(unoBeToupe OTI Ta unoAoina akoAoubouv
KAvoVvikn katavoun Je peon Tiun 0)

Ave€éapTnoia TwV TIHWV TNC €EAPTNHEVNC
HETABANTNG

H npayuaTikn oxeon €ival ypapupikn
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AkpiBela Tou PHovTEAOU Yia aAAa
deiypata — Cross Validation

Adjusted R2: «AlopBwon» Tou R?2

L] sppnvsusTal wC TO NOCOOTO TNC
psTaB)\nTOTnTaq TNG Y nou Ba
EPUNVEUOTAV ANO TO JOVTEAO TOU
nAnBuopuou

fuxaia diapepion TwV OEOOUEVWV OE
training set kai test set.

B To povTteAo OnuIoupyeEiTal ano To training
Kal NnpoPBAenel Ta onueia Tou test -
akoAouBei a&loAoynon
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'EAgyxo0I yia napafiaon Towv
unoBecewv

Multicollinearity:

B E&cTaon nivaka OUoXETIOEWYV
aveEéapTnTwyV HETARBANTWYV

B Variance inflation factor (VIF)

B Tolerance

B [pa@pIKEC NAPAOCTACEIC UNOAOINWYV
Autocorrelation:
B Durbin-Watson test

Heteroscedasticity - Normality:

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO
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[MoAAanAn naAivopounon PJe To SPSS

file: Record2.sav

AveEéapTnTec HETABANTEC:
B adverts (noco diapnuioncg diokou)

B airplay (apiBpog padioPwVIKwV HETAOOTEWY TOU
OIOKOU dnoO OUYKEKPIYEVO O0TaBUO)

B attract (EAKUOTIKOTNTA TOU KAAAITEXVN /
ouykpoTnuatoc 0-10 ano nponyouuevn Epeuva)

EEaanpsv%psTaB)\nTn sales (ap1Buoc
NWANCEWV OIOKOU)
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Analyze->Regression->Linear

& M Linear Regression EEG pTNH évr]
34 | & Adventsing Budaget fthe Dependent 4’5_ = IJ €Ta B)\ r]-l-r!]
04 | & No. of plays on Radio E’ _ & Record Sales [theouizar
2\ fﬂttradiveness of Band  plock 1 of 1
1 -

g' ' Indeperdent(s]):

& & Advertsing Budget [thou
0.4 D 69? Moo of plaps an Radio 1
49 & iaciveness o Band | ¥ AVEEAPTNTEG
8.0
X Method: Enter hd IJETG B)\r]TéC
5. Selection 4 Stepwise
: fmove

Backward
3 ]
7 Caze Labelz:
- 1] EniAoyn
' WS Weight: '
3 ] = HebodoU
0.4 £10aYWYyng
1. [Stahislics...l [ Plots. .. l [ Save.. ] [ Options... ] '
;1 METABANTWYV
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Statistics

>TATIOTIKA PETPA
Yla TouG
OUVTEAEOTEC TNG
naAivopounong

>TATIOTIKA
METPA
unoAoinwyv

NMpooapuoyn Tou
HOVTEAOU

/

Linear Regression: Statistics

Regression Coefficients

E stimates
Confidence mtervalz
[ ] Covariance matrix

Residuals

Durbin-w atson

Casewize diagnostics
(%) Outliers outside:
() Al cases

Model fik

|_| R squared change
Deschplives

|| Part and partial corelations
Colinearity diagnostics

standard deviations

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO
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Plots-I'pagikec napaoTacsic via

avaAuon TwV unoAoinwyv

Linear Regression: Plots

DEPENDNT
"ZPRED
"ZRESID
"DRESID
“ADJPRED
“SRESID
“SDRESID

Scatter 1 of 1

]

<]

Standardized Residual Plots
| Histogram
| Normal probability plot

| Mext

¥ ["ZRESID

X "ZPRED

|| Produce all partial plots

Help

— =

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO
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Save regression diagnhostics

YnoAoina, MpoBAEYEIC
Kal ZTATIOTIKA PJETPA
unoAoinwv
anobnkeuovTal WG VEEC
HETABANTEC

F |
49
A(
20

43

g 3

o

Linear Regression: Save

Predicted Values Residuals
1 [¥] Unstandardized [] Unstandardized

Standardized Standardized
Adjusted [ ] Studentized
[7]5.E. of mean predictions Deleted

Distances Stydentzed deleted
[¥] M ahalanobis Influsnice Statistics
Coak's [ DiBetals)
Leverage values Standardized DiBetals)
Prediction Intervals []DfFit

Standardized DIFit

[(IMean [ ] Individual
Confidence Interval: | -4

I Ir'.ﬂual.hll.mi-llnl.ﬁ.
| | =l WA A U

Coefficient statistics
|| Create coefficient statistics

E xport model infarmation to XML file

%“|
@

Include the covariance matrix

Wil




KpiTnpia yia aAyopiBuouc ye Bnuara,

dIaxEIpIoN XANEVWYV TIHWV KAl
UNOAOYIOUOC oTaBepac

Linear Regression: Options

Stepping Method Criteria

(*) Use probability of F
Enitry: Remaoval |10
() Use F value

Include constant in equation

Mizsing Values

(%) Exclude cases listwise
() Exclude cases pairwise
() Replace with mean

EAEYOEPIOY ATTEAHY -

TMHMA I[IAHPO®OPIKHY All©
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AnoTeAeopaTa naAivopopnonc

Descriptive Statistics

Mean Std. Deviation N
zﬁgﬁg‘insdﬂf > 193,2000 80,69896 200
éﬁ;’ﬁ?;'n”dgsil;(;%itn gs) | 6144123 | 48565521 200
g';' V?/Lg'fys onRadiol 157 5000 1226958 200
Attractiveness of Band 6,7700 1,39529 200

NepiAnwn OAwV TwV HETABANTWYV

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO
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> UOXETIOEIC avapeoa OTIC NETABANTEC
(0ev aiveTral multicollinearity)

Correlations

Advertsing
Budget No. of plays
Record Sales (thousands on Radio 1 | Attractiveness
(thousands) of pounds) per week of Band

Pearson Correlation  Record Sales

(thousands) 1,000 ,578 ,599 ,326

Advertsing Budget

(thousands of pounds) 578 1,000 102 081

No. of plays on Radio 1

per week ,599 ,102 1,000 ,182

Attractiveness of Band ,326 ,081 ,182 1,000
Sig. (1-tailed) Record Sales

(thousands) ,000 ,000 ,000

Advertsing Budget

(thousands of pounds) 000 076 128

No. of plays on Radio 1

per week ,000 ,076 ,005

Attractiveness of Band ,000 ,128 ,005
N Record Sales

(thousands) 200 200 200 200

Advertsing Budget

(thousands of pounds) 200 200 200 200

No. of plays on Radio 1

per week 200 200 200 200

Attractiveness of Band 200 200 200 200
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[lpoocapuoyn TOU JOVTEAOU

Model Summary’

Adjusted Std. Error of Durbin-
Model R R Square | R Square | the Estimate Watson
1 ,8152 ,665 ,660 47,08734 1,950

a. Predictors: (Constant), Attractiveness of Band, Advertsing Budget

(thousands of pounds), No. of plays on Radio 1 per week

b. Dependent Variable: Record Sales (thousands)

To povTeAo €Enyei 66.5% TNC CUVOAIKNC HETaBANTOTNTAC

To adjusted R2 dev €ival noAU PIKPOTEPO Kal OEIXVEI OTI TO JOVTEAO
LUMOPEi va YEVIKEUTEI oTOV NANBUOUO

To D-W e€ival kovTa o010 2 onoTE CUPNPWVA PE EUNEIPIKO KAvova Ta
opaAuarta €ival aveEapTnTa (AvnNOUXOUHE yid TIHEG <1 n >3 I1)

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO
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2 NUAvVTIKOTNTA TOU HOVTEAOU

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 861377,4 3 287125,806 129,498 ,0002
Residual 434574,6 196 2217,217
Total 1295952 199

a. Predictors: (Constant), Attractiveness of Band, Advertsing Budget (thousands of

pounds), No. of plays on Radio 1 per week

b. Dependent Variable: Record Sales (thousands)

To F-test divel sig.<0.001 onoTe 1O
LOVTEAO €ival NOAU ONUAVTIKO OTNV

€gnynan TnG HeTaBAnToTNTAG

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO
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[TapAuUETPOI TOU UOVTEAOU

Coefficients?

Unstandardized

Standardized

Coefficients Coefficients 95% Confidence Interval for B Collinearity Statistics
Model B Std. Error Beta t Sig. Lower Bound | Upper Bound | Tolerance VIF
1 (Constant) -26,613 17,350 -1,534 127 -60,830 7,604
Advertsing Budget
(thousands of pounds) ,085 ,007 ,511 | 12,261 ,000 ,071 ,099 ,986 1,015
No. of plays on Radio 1
per week 3,367 ,278 512 | 12,123 ,000 2,820 3,915 ,959 1,043
Attractiveness of Band 11,086 2,438 ,192 4,548 ,000 6,279 15,894 ,963 1,038
a. Dependent Variable: Record Sales (thousands)
sales=-26.61 + 0.085*adverts
+3.36/*airplay + 11.086*attract
EAEYOEPIOY ATTEAHY - 43

TMHMA I[IAHPO®OPIKHY All©




Epunveia Tou povteAou (1/2)

'ONOI 01 OUVTEAEOTEC TWV METABANTWYV
glval BeTIKOI ONOTE 000 au&éavouyv Ol
TIMEC TWV METABANTWV au&avovTal ol
NWANOCEIC

[0 peyeboc Tou KABe ouvTeAEDTN
dEiXVel N00o au&avovTal ol MWANCEIC
oTav auénBei kata 1 povada n
avTioToixn JETABANTN KpATWVTAC TIC
UNOAOIMNEC OTABEPEC

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO 44



Epunveia Tou povteAou (2/2)

Ta t-tests yia kaGBe ouvTeAeoTn TWV
ueTaBAnTwyv divouv sig.<0.001 kal
ENOHEVWC OAEC 01 PHETABANTEC €ival
ONMAVTIKEC

To pgeyeboc Tou t pac dO€ixvel OTI N
diapnuion Kai n padliopwvikn HETadoon
eival eEi0OU ONUAVTIKEC EVW N
eAKUOTIKOTNTA AIYOTEPO onuavTikn (To

1010 NpokuNTEl Kal ano Touc standardized
coefficients)

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO 45



Multicollinearity

NpoBAnua oTav:

B max(VIF)>10

B mean(VIF)>>1

B Tolerance<0.1 n 0.2

Edw dev unapxel npoBAnual
Ynapxouv Kdl aAAa oTaTIOTIKA HETPA

EAEYOEPIOY AI'TEAHY - TMHMA IIAHPO®OPIKHX AIlO
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Casewise diagnhostics

Casewise Diagnostics ] /\OYI K(')C; 0
Record Sales | Predicted -
Case Number | Std. Residual (thousands) Value Residual a p | e IJ Oq
1 2,125 330,00 229,9203 |100,07975 TWV
2 -2,314 120,00 228,9490 | -108,949 v
10 2,114 300,00 200,4662 | 99,53375 IJ EYG)\(DV
47 -2,442 40,00 154,9698 | -114,970 un O)\Oi nwyv
52 2,069 190,00 92,5973 | 97,40266
55 -2,424 190,00 304,1231 | -114,123 ( 1 2/200)
61 2,098 300,00 201,1897 | 98,81030
68 -2,345 70,00 180,4156 | -110,416
100 2,066 250,00 152,7133 | 97,28666
164 -2,577 120,00 241,3240 | -121,324
169 3,061 360,00 215,8675 |144,13246
200 -2,064 110,00 207,2061 | -97,20606
a. Dependent Variable: Record Sales (thousands)
EAEYOEPIOZ ATTEAHS - TMHMA [AHPO®OPIKHS AlO 47



Frequency

[pagikn avaAuon unoAoinwyv

Normal P-P Plot of Regression Standardized Residual

Histogram
Dependent Variable: Record Sales (thousands) Dependent Variable: Record Sales (thousands)
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[pagikn avaAuon unoAoinwyv

Regression Standardized Residual

Scatterplot

Dependent Variable: Record Sales (thousands)

Regression Standardized Predicted Value
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