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2UyKpLon emidpaonc TpLwV GapUAKWY OTOV aplOuo
AELPOKUTTAPWYV OE TTOVTLKLOL




Napadeypa

Y€ EVa TIELPOAA YL VOL CUYKPLVOUE TNV EMOpaon TPLwWV GAPUAKWY GTOV
apLlOUO AeUPOKUTTAPWVY OE TIOVTIKLA, XPNOLUOTIOLNONKE EvVaC OXEOLAOMOC
LLE Tplal TToVTiKLA aTtO TEcoEapa OLaPopeETIKA KAouBLa.
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Elcaywyn 6ebopevwy Kat puouLon petaAntwy

! ! ! . | &> drugs @b cages & cells
" Ewoayete ta 6edopeva tng aocknong oto Data View. - 1 1 10
"  Mia petafANT QVIUTPOOWTIEVEL TA KAouBLa 2 1 2 6.10
I I 14 I 14 3 1 3 E ED
(cages), pia AAAn ta pappaka Kot pia aAAn tov : 1 ; ‘ 60
avtiotolo aplOuo AspdokuTTAPWY 5 2 1 6.70
, , , 6 2 2 5.00
=  Meta ovopaoTe TI¢ peTtaBAnTEC cages, drugs Kot - : . 5.90
cells, avtiotowa, p€oa amo to Variable View. g i ‘1* z;g
10 3 2 540
11 3 3 580
12 3 4 520

I Name Type Width | Decimals Label Values Missing Columns Align Measure Role

drugs Numeric o 0 None None = Right o> Nominal N Input

2 cages Numeric 8 0 None None 8 = Right &> Nominal N Input

3 cells Numeric ] 2 None None = Right & Scale “ Input
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EktéAeon tn¢ two-way ANOVA

Mo va avalvoete ta dedopeva erthe€te Analyze -> General Linear Model -> Univariate

File Edit View Data Transform Analyze Graphs Utilities Extensions Window  Help
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Bayesian Statistics ’
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= 1 . Generalized Linear Models b Multivariate...
| b
: . 1 wixed Klodels Repeated Measures...
Correlate b _
6 2 2 Variance Components...
Rearession 4




AnAwote wc Dependent Variable tn petafAntn cells kot cav Fixed Factor(s) ti¢ petafAnteg cages ko
drugs
Ertide€te Model. ToroBeteiote TIc petafAnteg cages kal drugs peoa otnv neploxn tou Model kat oto

Build Terms eru\éEte Main effects. Motriote Continue. /
@ Univariate Y @ Univariate: Model x
o Specify Model
- ’QEF’E"UE’“ Variable: ] O Full factorial @ Build terms © Build custom terms
f cells Contrasts... Factors & Covariates: Model:
Fixed Factor(s): |1 drugs drugs
w2020 s
& cages | (Posteioc..| sl
Type:
_H -
Random Factor(s): Main effects ~ |
Save...
-
Covariate(s): Bootstrap
- 3
-> WLS Weight:
| | Sum of squares: |Type Il ~ ‘ [« Include intercept in model
(_ ok ][ paste | Reset |(cancel ] [ Help | (continue) (_cancel ] (_Heip )




Post Hoc - Bonferroni

[ | ET[ LAE, ETE T n V ET[ LAOV r’] Po St H Oc #2 Univariate: Post Hoc Multiple Comparisons for Observed Means X

Factor(s): Post Hoc Tests for:

KoL ToTtoBeTeloTE OTO i
napdBupo nou Ba epdavicdel \@,/'
neoa oto medio Post Hoc Tests —

for: Tnv petafAntr drugs Y-y —

[ Bonferroni [ | Tukey

= Kotormiv eTAEETE TNV ETULAOYN (o sne sy [ ounr
Bonferroni S
= TeAoc emilé€te to Continue e (.
’ ’ Random Factor(s): E E
Kot peta OK yia va dette ta >
’ ’ ’ Lovanatets) onﬁnue][ Cancel || Help
QToTeEAEOHOTA TNG AVAAUONG .
oaq |_ok || paste || Reset |[cancel || Heip |
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JUUTIEPOLO DL

" Ta ar[o'tg}\g'ouata TTOU Tests of Between-Subjects Effects
UTTOOELKVUOUV EQV OL AVEEAPTNTEC DependentVariable: - cells
, , Type Il Sum
HETQB}\HTEC (dugs KOl CageS) eEval Source of Squares df Mean Square F Sig.
OTOTLOTLKA GNULOLVTLKEG, Corrected Model 5 5957 5 1119 24.415 001
eudavidovrat otov mivaka Tests of Intercept 424,830 1 424830 9269.018 .000
. drugs 1,365 2 683 14.891 005
Between'?“bjeas Effects ' cages 4.230 3 1.410 30.764 .000
= EvOladEPOMOOTE YLO TNV YPOMUN Error 275 ; 046
drugs Total 430.700 12

Corrected Total 5.870 11

=  Kabwc to p-value (Sig.) eivau _
a. R Squared = 953 (Adjusted R Squared = 914)

HULkpOtepPO aro 0.05, urmapyel
OTOTLOTLKA onpavTikn Stodpopa
OTOV UEOCO apLOUO AeUDOKUTTAP WV
HETAEL TwV PapUAKwWV a, b KoL ¢
-— D




Post Hoc Tests

= O niivakoc Post Hoc Tests Oeiyvel TLg Post Hoc Tests
ETILUEPOUC CUYKPLOELC LETAEL TWV Drugs
Oua6wv Multiple Comparisons
u H SL(ICI)Op(I uera&u TWV HEGU_)V Dependent Variable: Cells
, ’ Bonferrani
apLlOuwWV AeUPOKUTTAPWYV TWV woan 5% Confidencs Interval
0 0 0 | E!I'E!‘I'II:E!IE- . . . .
d)apual(wv 1 Kal. 2 ELV(IL O'Ta'[LO'TLKa (i Drugs  (J) Drugs Ji : Std. Error Sig. Lower Bound  Upper Bound
, 1 2 7500 15138 008 2523 1.2477
onuavtTikn, p=0008 (p<005), KOl TO 3 6750 15138 013 1773 11727
0 1 / 2 1 75000 15138 008 -1.2477 -.2523
95 /0 Cl mng 6La¢0paq BpLOKETOLL 3 0750 15138 1.000 - AT27 4227
ugra&u TWV 0pLWV 0.2523 ko 12477’ 3 1 67500 15138 013 11727 -AT73
, , , 2 0750 15138 1.000 4227 5727
TO OTtOLO HEV TIEPLEXEL TO NOEV Sassdon et mears -
e errarierm Is Mean squareierrar) = . .
u AV'[[_O'[O[_X” 6[_a¢opa T[apa'[n pEL’[aL * The mean difference is significant at the 0.05 level.
Kol LETaEL Tou 1°Y kat 3°V papuakou
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Mpaktik Aoknon

Mo vor pLeAetnBel n emibpoaon Tou KATVIoPOTOC Kal Tou €i80U¢ TNC Aoknong otn GUOLKN
KOTALOTOLON TOU ATOLOU, LETPONKE 0 XpOvoc (o€ min) €w¢ OTOU 0 OPYaVIOMOC VoL GTACEL OTN
HLEYLOTN KATOVAAWGON 0EUYOVOU KaTA TN SLApKELA TNG AoKNONG. M'la T HEAETN XpnoLpomoLRonke
O TAPAKATW OXESLACUOC:

MobénAarto Tpeéuo Mepriatnuo
Mn KamvioTeC 12.4 22.7 16.7
Metpiot karv. 10.8 20.2 15.7
Kartviotec 8.4 16.4 14.6
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ANNnAentibpaon tou copPikov o&€oc (sa) kot tou pH
TOoU vepoU otnv erPpilwon tng caApoveAaC




Napadeypa

[LoL vou EpEVVNOOUE TNV eTtidpoacn Tou copPLkou oécoc (sa) Ko Tou
pH tou vepoL otnv emBiwon tThS oaALLOVEAAC, XPNOLLOTIOLCOLE

= tpla entmeda pH (5.0, 5.5, 6.0) ko

= Ouo emntineda copPLkov ofcoc (0, 100 p.p.m.).

[l Tov KaBe ocuvduaouo sa Kat pH uTtapPYoLV TPELC TTALPATN PN OELC.

Mia eBdopada peta petpnOnkKe n moootnNTA COAMOVEAQC TTOU
eniBilwoe (log(mukvotnta/ml)).
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Elcaywyn dedopevwy

Eloayoupe ta 6edopeva oto Data View kat ... 41 & sa 1 & ph 1 & Sﬂ'm;ﬂ;
2 1 1 8.40
3 1 1 8.30
4 1 2 5.90
b 1 2 6.00
B 1 2 6.10
T 1 3 4.30
8 1 3 4.30
9 1 3 420
10 i 1 760
11 2 1 7.80
12 2 1 T.60
13 2 2 500
14 i 2 530
15 2 2 f.80
16 2 3 410
17 2 3 440
18 i 3 4 20
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PUOuion petaAntwv

... optlou e tIc petaBAntec oto Variable View

'{,-1 *Untitled1 [Data%et]] - IBM SPSS Statistics Data Editor
File  Edit View Data  Transform  Analyze  Direct Marketing  Graphs  Utilities  Exensions Window  Help

wwwwwww

Value Labels

Label: | |

[ QK ][Cancel][ Help ]

Mame Type Width Decimals Label Walues Missing Columns Align Measure Role
1 sa Mumeric 1 0 sorbic acid Mone Mone 8 = Right &5 Mominal “ Input
2 ph Mumeric 1 0 ph 1,60} None 8 = Right &5 Mominal “ Input
3 salomonel Mumeric B P guantity of salmonel Mone Mone = Right Unknown *w Input
2 Value Labels >




EktéAeon tn¢ two-way ANOVA

Mo va avalvoete ta dedopeva erthe€te Analyze -> General Linear Model -> Univariate

Analyze  Graphs  LUtilities  Extensions  Window  Help
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EE== L L o
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Compare Means »
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Generalized Linear Models » @ Mullivariste

i 4
R @Eepeated Measures...
Correlate 5

Variance Components...

Regression »




AnAwvoupe wc Dependent Variable tn petafAntr) salomenl kot cav Fixed Factor(s) tic petapfAnteg sa
kot ph

Ytnv ouvexela matape Contrasts, emiAéyou e kaBe petafAntn xwplota, matape oto Contrast Difference
kol otnv ouvexela Change. Natape, Continue.
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ErttAéyoupe Model. Zto Build terms, smidéyoupe kadBe petaBAnti xwplota Kal tnv petadépoupe oto mAaiclo Model pe

eritleypévo Type: Main effects

Univariate

Dependent Variable:
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@ Build terms

© Build custom terms
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Within) Clear Term
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[ Include intercept in model
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TENOC eTtAéyou e TI¢ petaBAnteC padi, oto Type: Interaction kal Ti¢ petadEpoupe Kal autéC oto mAaiolo Model:

@ Univariate: Model >
Specify Model
© Full factorial @® Build terms © Build custom terms
Eactors & Covariates: Model:
i sa sa

|11 ph \ ph
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‘wm(sy —
Type:
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(Gentinue || Cancel || Help |




ErmtitAéyoupe Plots (Eltkova 1) kat kKavoupe Tig puBuioelc onwce otnv Eltkova 2

il'ﬁ Univariate

Dependent Variable:

- |.g? salmaonel |
Eixed Factar(s):
& sa

» | &on

Fandom Factor(s):

up

Covariate(s):
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WLS Weight:
up
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il'ﬁ Univariate: Profile Plots
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Separate Lines:

Separate Plots:
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sa
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Flots: Change | | Eemove

- Chart Type:

@ Line Chart 2
@ Bar Chart

~ Error Bars
B Include Error bars
@ Confidence Interval (95.0%

@ Standard Error Multiplier: |2

Include reference line for grand mean

[
B ¥ axis starts at0
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Estimated Marginal Means

9.00

a.00

G.00

.00

4.00

Estimated Marginal Means of salmonel

sa

— 100

D=0.63

D=0.63

D=0.05

ph

= [ia 1o enimedo ph 5.5 ko 6.0
TIOPATNPOUUE TIWC EXOULLE
HLEYAAUTEPN TTOCOTNTO COAOVEAQLC
novu emBiwoe oto eninedo 0 Tou sa

= [la 1o eninedo opwc ph 5.0
napatnPOoUUE TwC SeV EXOUE
Sladopa otnv moocotTNTA
oOaApOVEAQC TTOU TURLWOE yLa T
dUo emineda Tou sa

Ta dvo emnimeda Ttou sa avéavouv
otaBepa tnv eniBiwon tng
oaApoveENaC o€ OAa Ta eTtimeda Tou
ph;



Estimated Marginal Means
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H anavtnon sivat: OXI

AuUTO TO €160¢ TNC KATAOTAONC OVOUALETOL
aAAnAenidpaon

H Umtapén tng aAAnAenidpaong onpaivel OtL n
Stadopa (D) sa0-sal100 dev eival otaBepn

AAAnAenidpacn onpaivel emiong otL ot
Stadopécg (D) dradpépouv petadL toug

Ye éva marginal means ypadnua, ocav yeVIKo
KOVOVQ, KOLTALLE VoL SOUE OV OL YPOLUMUEG
EVWVOVTOL N Telvouv va evwBouv, omote
UTTAPXEL AAANAETILOpOON OTATLOTLKA
ONUAVTIKA



2UUTIEPOAO QL

=  H aAAnAenidpaon peta€L Sorbic acid (Sa) ko ph
= YmApé&e oTATIOTIKA onuavtiki aAAnAentibpoon HeTall Twv EMIOPACEWV TOU Sa Kol Tou ph otov aplOpo tng
oooTNTOC TNG oaApOoVEAQC Ttou eTiBiwoe, F (2, 12) = 4,836, p = 0,029.
=  Kupla entidpaon copPilkol o&€og
"  Toa anoteAéopata deixyvouv oTL n enidpaon Tou copPLkol 0€€0C oToVv aplOUO TNG TOCOTNTAG TNG CAALOVEAQG
nov eniBiwoe eival otatlotikd onpovtkn (p<0.001)

n Kupla emtidpaon pH Tests of Between-Subjects Effects
n Ta CIT[OTE)\EIOIJ.GTQ 6E'LXVOUV éTl. n ET[[GDCXOT] TOU DependentVariable: guantity of salmanel
pH otov apl-e“-é an HOUéTnTGC THC UaAHOVé}\aC Sayrce Téfgr_:lLllaSrLér: df Mean Square F Sig.
Tov enIPBiwoe eival EMioNG OTATIOTIKA ONHOVTLKH I, 43.769° 5 8754 235179 000
(p<0.001) Intercept £42.014 1 642014 17248134 000
53 845 1 845 22.701 000
) ) ) ) ) ph 42564 2 21282 571.761 000
2nueiwon: Otav UTAPXEL pLa OTOTLOTIKA ONUAVTLKA - 200 ; 150 2896 | D025
aAAnAentidpaon, n avadopd Twv main effects pmopel va eivort . 447 12 037
napanAavntikn. Q¢ ek tovtou, Ba xpelaotel va avadepBolv Total 686.230 18

Corrected Total 44 216 17
a. R Sguared = 990 (Adjusted R Squared = 986)

—

ta simple main effects (mponyuévo padnua oTaTLoTIKAC).




Mpaktik Aoknon

The expiratory flow (PEmax) of patients with cystic fibrosis is as follows:

PEmax BMP sex
95 high M
85 low F
100 low M
85 low F
95 high M
80 low F
110 high M
85 low F
105 high M
90 high F
100 low M

Is there difference in PEmax between the two genders? Is there interaction between BMP and sex in terms of
PEmax?
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