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Topéac Putwv MeyadAnc KaAAiépyelag kal OikoAoyiag,
Epyaotipio Newpyiag




[MARPWC TuXaIOTTOINPEVO 2XEDIO
(Completely Randomized Design-CRD)

[Tapaderypa 21 (Pacoviag, 2008, c. 103).

€ &va meipouo ookipdotnkay 10 61a(p0p8m<0i
vevOTLTTOL KP1Baplov, Yo va (Pavel KATA TOGO
OLPEPOVV MG TPOG TNV TPOIUOTNTO CECTAYLUCUATOC.
2TO YOPAPL cmochnKow 10 putd amd Kabe yevonmo,
01 0€ AMOGTAGELC LETACD TOV LTV NTOV UPKETES
(OOTE VO ATTOKAELETOL AVTAYOVIGULOC UETAED TMV
QPUTOV.

Na eAeyy0el av ot yevoTumol Tapovctdovy
OTATIGTIKA CTJLULOVTIKEG OLUPOPES OE EMITEDO
onuoavtikotntoc o=0,05




Napaperpotroinon -1

o [Tewpopotikd Zyéowo (Experimental Design): ITANpwG
Toyoromomuevo Zx€010 (... xopic Ondoec)

e [TAn0oc IMapaydvrav (Factors): 1 (I'evotumog)

e [T\Boc Emméomv (Levels) tov [apdyovta (x): 10
e Ap. Eravorjyenv (Replications) (n): 10

® 2uvoAiko TA0o¢ petpioemv (N): 100

® Xyéoio: Ieopponnuévo (Balanced), on\. 10106
aplOuoc eravalnyemv oe KABe eméuPoon




[NapapeTpoTtroinan -2

e E€apmnuévn petafint (Depended Variable):
IIpoipotnta CeaTaylAoUaToS (NUEPES)

e AveEaptntm petapAnt-Ilapdyovrog
(Independed Variable) : I'evOtumog

e [Ipotumo I (Model type I) : KaBopiopéveg
Emopdoeic (Fixed Effects)




MeBodoAoyia Eykardotaonc Meipdpatog

[TponyouuEvn EUTTEIPIA KAl YVWOTN OXETIKA PE TO
TTEIPAMATIKO UAIKO

EuTreipia kal yvwaon oXeTIKA JE TTPONYOUMEVA TTEIPAUATO
OTOV i0IO TTEIPAMATIKO aypo

‘EAgyx0I OJOIOUOPPIaC KAl OUOIOYEVEIAC TTEIPAMATIKOU

UAIKOU

AI0OTACEIC TTEIPANATIKWY TEPAXiWV
[TANB0OC puTWYV

ATTOOTAOEIC

KaAAIgepynTIKA @povTida

[1epiodoc¢ TTEIpauATIONOU

MEB0DOC uETPNONG ECapTNMEVNG METAPBANTAC
EykupOoTNTa-ACIOTTIOTIO NETPHOEWV
EdagoAoyika aTolIxeia
KAIHOTOAOYIKA OTOIXEIO

Tnpnon HuepoAoyiou lMNeipduarog




[oTe epappoletan To CRD

e OI TTapayovTeg Oev eTnpealovTal atro TO
TEPIBAAAOV.

e To mTepIBAAANOV ptTOPEI Va TEBEI UTTO
EAEYXO.

e TO TTEIPAPATIKO UAIKO €ival OJOIOYEVEC.
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Mivakag AvaAuong MapaAAaKTIKOTNTAG
(n AlakUpavong)

Inyn BaOpot ABpowcpa Méoa F
HopollokTIKOTNTOG ElevOepioc | TeTrpayovov TeTpayova
Frsvo'rm,wl 21 ATII MTI= ATII = MTII
(n Mopdayovrog) 71 MTZ
Zearpa MTse_ATZ
(R Yréhouro) 7(n-1) AT v
Ol nn-1 YAT

H osvypatikn) Tyun F ovykpiveron pe v Kpiown Ty (Ocopntikny)
™¢ F-Katavopng pe (-1) ko [z(n-1)] B.<., o€ eminedo
ONUOVTIKOTNTOS d.



One Way ANOVA Table (1)

Degrees
. L. of Sum of
Source of Variation Freedom | Squares (SS) Mean Squares (MS) F
(df)
Treatments or Factor 1 Treatment SS MSA= Treatment SS = MSA
A (Genotype) (SSA) 7—1 MSE
Error SS Error SS
- MSE=———
Error a(n-1) (SSE) Z(n-1)
Total | mn-1 Total 58

(SST)




One Way ANOVA Table (1l )

Source of Variation

Between Treatments

Within Treatments

Total




Miva
Kag Aedoué
VWV

S
-~
ml
Hi=EdE=
2 342
- \&
> A g
z (og)
39
i A9 3 %
(e) 35
- (o)
= +
=l -
i 'l Ksa)
<t -
- No)
=l - 2
- '\
- cNnlon
m Sl Ko\ e
'\l Ko\ - 3
- 'l Ksa)
M3 < | < i
e '\l Bos A
E '\l Ksal Ko\ 4
'\l Ksa) - :
'\l Ko\ —
MS <t | on e
(ep) - :
(e@) —-

m N < s
O | en - :
- | <
e~ - s
E63 —+ 3
- en o
m W | OO 60
7ol Ko\ - 6

| - en o
= - -
B - 5

.m ~ | <
£l <| s
% - :

<
: | N

| @ | = M
KO
”
=)
A




YtroAoyiopuoi (1)

359°

AropBwtikdg Opoc (Correction Term), AO= 100 =1.288,81

Suvold ABpotopa Tetpaydvav, TAT=(5+6"+6"+. . .+3™+3°+3%)-A0=400,19

41 +25% +...+34°
ABpoioua Tetpayovaov Hapoayoviov, ATII=( +2 lg + )-AO=51,49

AOpowcua Tetpayovov Xeoipdtov, ATX=XAT-ATII=400,19-51,49=348,70




YtroAoyiopoi (11)

1< J
ATH = SSA — SSTreaz‘mem‘ = ;; ( —1

>AT=SST =SS, = Z( )

i=1j=1




Mivakag AvaAuong MapaAAaKTIKOTNTAG

(n AlakUupavong)
IInyn BaOpot AOGpowopo. Méoa FlE
HMoparroxktikomrog | EievOepiog | Terpoyovov | Tertpayova 00
| evorvmol 9 51,49 572|148 1,99
(Mapayovrag)
Xpdipa 90 348,70 3,87
Oluny 99 400,19

Kpiowyn Ty F(9, 90)=1,99, o¢ enineoo onuavrikotnrog a=0,05

Enewon 1,48<1,99 = O yevotomor 6&v mapovetdlovy
OTUTIOTIK( GNUAVTIKES OLUPOPES OE EMITEOO GNUAVTIKOTNTOS
0=0,05.



2UvTEAEOTNG MAPAAAAKTIKOTNTOG
(Coefficient of Variation), CV

VMTX VMSE

CV =——x100=————x100
Y.. Y..

1’9; x100 =54,87%

210 mopdoeryua, CV=
*‘Ek@padlel To BaBuod akpifelag Pe TNV OTTOI0 CUYKPiIVOVTAIl Ol
ETEPPBACEIG.

*Ek@padlel TNV aIOTTIOTIO TOU TTEIPAMATOG.
*ATTOOEKTEG TINEG: AVAAOyd ME TN GUOT) TOU TTEIPAMATIKOU UAIKOU Kl
TO TI METPOUJE.

Napadeiyua:

Na 1o pudl 6TV HETPOUME TNV ATTOOOON).
6%-8% yia Tn cUyKpIoN TTOIKIAIWV
10%-12% yi1a Tn cUYyKpIoN AITTACHATWYV
Na tnv arédoon 10%, yia 1o Vwog 3%




To lNevikoé INpappikoé MpoéTutTo
(General Linear Model)

Y, =pu+t +e,

I: OVOPEPETAL OTNV KVPL EXiopacn e enéuPaong i (i=1,...,7)
j: avapEpeTal otnVv pEtpnon N mtopatnpnon j (=1,...,n)

[Hapauetpoc ITAnBvopon Extiuntmg

-Y.

1| =<il~i

o s2 =MTZ (MSE)




NMapartnpoupeva (Asiypatika) Kol AVONEVONEVA
(QewpnTikad) Méca TeTrpaywva (Expected Mean
Squares)

[Tapatnpodueva MT | Avaupevoupeva

t2
MTIL (MSA) 0 +nc7 —0 +n’zl:l
7—1

MTX (MSE) o’

Extiuntéc:

Y -Y
A2 — =l

7—1
=MTX = MSE



Napadoxég kai NMpoutroBécelg

[Hapaooyéc:

S0
i=1

e, I N(O, o)

IIpovmoBécelc:

O1 TapaTnPNoELS TPOEPYOVTOL ATO TUY L0 OETYLOITOL

O Tapatnpnoelg eivor aveCdptnTec 1 Ko oo TNV GAAN

O1 tAnBvopuoi tov mopatnpnceemv akoAovfovv Kavovikn Katavoun
Ot dwomopég Twv TAnBvcumv eival icec (OHLOCKEOAGTIKOTNTA)



2TaTIOTIKOI 'EAgyYOI
Mnodevikéc YmoBéoelc

Evallaxticéc YnoBéoelg

HnH_ :Jk(k=1..7):t, #0

H#H, :0.>0

H nH, E(Y,)#0

H, nH_ : pia rovdd yiorov xdpra srnidopaont, #0,k=1,...,7

H, n H  :tovdd yiorov 2 uéocor opor owagspovv, 3k, z, (k,z=1,...7w): y, # u.



AAAEC ZTATIOTIKEC AVOAUCEIC

e Av n ANOVA avixveuoel OTATIOTIKA
ONMAVTIKES O1aPOPESC aKOAOUBOUYV
OUYKPIOEIC HECWV OpWV




2x€010: Mn looppotrnuévo (Unbalanced Design):

Mivakag AvaAuong MapaAAakTiKOTNTAG (N

Alakupavong), Asiypara Avica

IInyn BaOpot ABpowopa Méoa F

Hopaorroktikotnrog | ElevOepilog | Terpayovov Tetpayova
Frsvormfm 71 ATII MTI= ATII = MTII
(n Hapayovrog) -1 MTZ

j AT
Z’(Pa;\.l.!a N-1r ATY MT2=
(M Ymorowro) N—r

Oln N-1 YAT




YTToAoyICMOI

Ot voAoyiouotl yivovton 0nmg Kol 6to Icopponnuévo Xy£010 pe TN opopd:

1> I} 11’
Abpoiopa Tetpayovov Hoapayovimv, ATH=( Ly =2 4. 4 j— AO,
noon, n

H derypotikn tyun F ovykpivetal pe v Kpiown T (Beopntikn) e F-Katavoung
ue (7-1) ko (N-r) p.€., 6€ ETITEOO GNUAVTIKOTNTOS O

omov n; etvon To TANBoG detypdtov (emavarnyemy) oty i enéuPaocmn kot 17; gival 1o
dBpoiopa Tov tapatnpnoemy g i enéuPaons (N= Zvvolkd tAnboc petpncemv)



AlaypauMaTIK AVATTAPACTACT) TOU
YTrodgiyNaTog

Ipoipomra




Npotutro Il (Model type Il):
MpoTutro Tuxaiwv ETTIdpdcewy —
(Random Effects Model)

Ta otoixeia Tou Trivaka tTng ANOVA utroAoyiovtal kata
TOV id10 TPOTTO OTTWC Kal aTo [pdTuTtro |.

Ala@popEc:
e H :0' =0
H#H_ :0 >0
e Agv £XEI vONUA N oUYKPION NECWV OPpWV
eMeAETWVTAI OI UVIOTWOEC TNG TTAPAAAAKTIKOTNTAC

(Variance Components)
o MTII-MTX MSA-MSE

A2 A2 A2
O = e+a Ga

n n



2TO TTAPAOEIYMA

Ekppdlel TNV TTAPAAAAKTIKOTNTA METAEU
TWV YEVOTUTTWV

%A—MSE ., 5,721-3,874 1,847

= = 0, =0,185

n 10 10

Ek@pdlel TO ’95,4% ™G Ekppadel To 4,6% TnG
0)\|Kng’ OAIKAG
MapaAlakTiKOTNTOG MapaAAOKTIKOTNTOS




AAAEC EQaPHOYEC TWV ZUVICTWOWV
MapaAAAKTIKOTNTAG

2
O

a

Intraclass Correlation : p, = ———;
o, +0,

Exkepadlel To BaBud opoidTNTAC TWV TTAPATNPACEWV HECA OTIC
OMAdEC OE OXEON UE TNV OMOIOTNTA TWV TTAPATNPNCEWV NETACU TWV
ONGOWV.

21N [eveTik ekppadlel TNV KANPOVONIKOTATA TTOOOTIKWYV
XQAPOAKTNPIOTIKWYV

Exepadlel TNV agloTmaTia, ECWTEPIKI) OUVOXN | CUVETTEIA, METAEU
TTAPATNPNOEWYV TTOU TTPOEKUYaV atro Tnv idia diadikaaia

Exepadlel Tnv eTTavaAn@ipotnTa d1ad0oXIKWY JETPROEWY aTnV idla
TTEIPANATIKI) hovada



2uykpioeic Méowv Opwyv

To Kpithpio Tn¢ EAGXIOTNG (ZTATIOTIKA) 2nNMavTiKNS Ala@opdg
(EZA-LSD)

looppoTTNUEVO 2.XEDIO:

2xMTX 2x MSE
EXA= tﬂ(nl);a/Z\/ . :tﬂ(nl);a/2\/

Omnov ¢ : Kpiowywn myun ¢ +-Katavopnig pe z#(n-1) P.<., o€ emineoo

7T(n-1);a

ONUAVTIKOTNTOS /2

Mn looppotTnuévo 2x€D10:

(n, +n,)xMTX _, \/(nl.+nj)><MSE
(N-m)al2

n an

EXA= t(Nﬂ');a/Z\/

n Xl’lj

Omnov ¢,__.,,, : Kpiown Ty ¢ -Katavopng pe (N — ) p.&., og eninedo

ONUOVTIKOTNTOS a/2



210 Mapadeiypa

EZA=1,99><‘/2XI3689 :1,99><‘/7£8 =1,99x4/0,778 =1,99x0,882 =1,75, o¢

eninedo onuaviikotrtag a=0,05.



210 MNapadeiypa

I'esvotomor MO TA N

4,10 1,66 10
2,50 0,53 10
3,20 1,87 10
3,40 2,07 10
5,20 1,93 10
3,60 2,55 10
3,40 2,67 10
2,90 1,66 10
4,20 2,62 10
3,40 0,97 10

AT O ENEPE®RP

EXAoe 1,46
EXAges 1,75
EXAoy 2,32




AtroteAéopara pe To SPSS (1)

[MpwipéTNTa (NUEPES)

N Statistic 100
Range Statistic 8
Minimum Statistic 1
Maximum Statistic 9
Mean Statistic 3.59
Std. Error 201

Std. Deviation | Statistic 2.011
Variance Statistic 4.042
Skewness Statistic 1.289
Std. Error 241

Kurtosis Statistic 995
Std. Error 478




AtroTteAéoparta pE To SPSS (2)

>
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:
020
5

]

Dpeipdtnta (nuépeg)




AtroTteAéoparta pe To SPSS (3)

Estimated Marginal Means of Ipwipdétnta (npépeq)
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Tests of Between-Subjects Effects

AtroteAéopata peE To SPSS (4)

Type lll Sum of Mean Observed
Source Squares df Square F Sig. Power(a)
Corrected Model 51.49(b) 9 5.72 1.48 | .169 667
Intercept 1288.81 1 1288.81 | 332.64 | .000 1.000
‘Genotype 51.49 9 5.72 1.48 | .169 .667
Error 348.70 | 90 3.87
Total 1689.00 | 100
Corrected Total 400.19 | 99

R*=0.129 (Xvvtereotic IIpocoropiopov)




AtroteAéopara pe To SPSS (5)

‘EAgyxoc Opoloyévelac tnG MNapaAAakTIKOTATAG (TT.X.
‘EAgyxoc¢ Tou Levene)

F df1 df2 Sig.
1.981 9 90 051




AtroteAéopara pe To SPSS (5)

FevoTuTTOI Subset
2 1

B 2.50

o) 2.90

r 3.20

H 3.40
3.40

K 3.40
3.60
4.10
4.20

E 5.20

Sig .080

B

o)

r

H

K

E

Tukey HSD(a,b)

A
Y4
A
A

Duncan(a,b) 2.50
2.90
3.20 3.20
3.40 3.40
3.40 3.40
3.40 3.40
Y4

A

3.60 3.60
410 4.10
420 4.20
5.20
107 .054

Sig




NMoapougiacn Twv AtroteAscudTwy 1

H ANOVA £0¢€1€e 0TI Bev UTTAPXOUV
OTATIOTIKA ONUAVTIKEC OIAPOPEC, OE
emriredo onuavtikotntag a=0,05, yetacu
Twv 10 ['evoTUTTWV:

(F(9,90)=1,48, p=0,169>0,05)




Mapouciaon Twv ATTOTEAECNATWYV 2

I'evotomov MO TA N
4,10 ab 1,66 10
250b 0,53 10
3,20 ab 1,87 10
3,40 ab 2,07 10
5,20a 1,93 10
3,60 ab 2,55 10
3,40 ab 2,67 10
290b 1,66 10
4,20 ab 2,62 10
3,40 ab 0,97 10

A Q@QENEPR®EP

Méool 6poil TTou akoAouBouvTtal atrd
Q10 @OPETIKO YPAUHA SIaPEPOUV OTATIOTIKA
ONHAVTIKA, O€ ETTITTESO ONUAVTIKOTNTAG
a=0,05, cUpEWVA HE TA ATTOTEAECOUATA TOU
eAéyxou Duncan



AAAec Moppéc Alaypappdrwy:
Box Plot




ZUYKpPITIKG Aidypappa Box Plot
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Napaodeiypara (1)

7. [10] H amddoon o ydio (Keg24h) pog apofiutivas mou Sym vewwios,
DIOAOYICETO CoYILoVTHS TO VEOYVO TPV Ko jetd Tov Oniaopd. [Ipops deivpoato o
TRElS Mo@opeTikons Thnocuons (puiss) Tpofidroy Kol To ATOTEASGUOTE NTOV T

ECH G

29
4

Yadpyet owpopd petald Tov TPV QULOYV 2 Tpog THY aTodocr YeLuKTog o
emimedo onpavtikotnras 3% . No darenocste pe axpife 1 onoléasie now
EAEYYETE KO VI S VIGETE HE GUPNVELD TOU GTHPILETE TO CUUTEPUGUE GUg.

(Arvovtor 55A= 2.6, 551=6.3).




Napaodeiypara (2)

7. [10] Metprtnke n mosotnra mpoteEvns (e 100ml) oto aipo atdépey Tow Lovy g
apopeTiKes cuvbres ot yeaypupikes mepwoyec A B, I wat eiyoupe 16 mapakato
L0 TE AL LT 0L

leproyéc |
Al 7.04 7.4 57 774 763 B06
A, 67 758 7104 : 732 712 746
L 7 7.9] .11 sh I, 121

MMUTOTDMOTE KUTHALRAD Seyp0 DIODEoEOY KUt SAEYETE OF EMAE00 OnULuvVTIKOTI TS
3% ov 1) TOSOTITY TPOTENIS TTO Ot E1VOL 1] 10U KU GTIS TPELS TEPOYES.
( Avovron, S5A=0.533, 551=4.77).




Napaodeiypara (3)

j'j’u::.!l.'il.',:i: scpafi s e LIT0d p:—j:.-',{:: T}, SYE1 RETOYPWEE TO j'_!-{'qjuj'-.:, TOU PTETOS CERQ PGS D M

TOOOGTO TOU [HLpODS TOD GOLLTOS) TovTiKIoY Ton avijkouy o8 k=4 opddss mow Tpagnray ue

4 dionteg. BELovpEs v EPEUVIICOULE OV DTGPYOLY CUCTTNHATIKES Mopopés petalld tov 4

opidoy, Snh. v BELGOHE VI SUYEPTVOLEE 712 HECES TIHSS Tenv & OpESmv: s, Ua,Ee B,

[




Napaodeiyparta (4)

Napadsiyua

Ac uttoBEgoupe ATl Evacg EPEUVNTAC EVOIQQEPETAl va
HEAETACEI TNV ETIBpaon TOU £X£l TO YOVEIKO HOVTEAOD
Slaraidaywynons otnv duToeKTipnon Ttou Traidiol.
ApoU KaTaTdgel TQ ATOUA TTOU CUHMETEXOUY OTNV EPEUVA
OE TPEIC DIAPOPETIKEC ONAdeC avdhoyd HE TO HOVTEAD MHE
T0 omoio dlamaidaywynenkay (autapyiko, evdIdUETOD,
(PIAEAEUBERO), OTN  OCUvEXEl, Tou¢ {nTa  va
CUUTTANPWOOUY  EVd  EPWTNHATOAOYIO CUTOEKTIUNONG
(Rosenberg Self-Esteem Scale)

' Ta amroTeAéopaTa aTmmo TNV Epeuva Trapoudialovtal oTnv
ETTOUEYN Dlagaveld,




Ta dedopéva TS Epeuvag

Autapyxiké | EvBidueco | @ihehelBepo

17 10 3

14 11

19 8

16 12

18 9

20 11

23 8

21 12

18 9

10




Napadeiypara (5)

s rov mivaxa 8.3 Sivetar pépog and ta Sedopéva EVOG MELPUHATOS, OV
amEPAETE OTN HEAETN TNG OYXECEWG petald TG anod0CEMS TV KATVOQUTOV
KL TOL PUBROD avaY®YNG TOL aLMTOL OV POCAUUPAVOLY TOL GUTA ATO TO
£dapoc. ' Adyoug anAo™Tag, T0 OVOMATO TOV TOIKIALRDY, TTOL T|TAY GLV-
SLaCHOL YPURPATOV Kot aplOpwy, QVTIKOTOOTAONKAY |’ EVaL YPApHO TO KO-
0iva. To MEPAPATIKO TERAYIO OTO TEPAHO. QUTO OToTEAOUVIAV Ond pid
YAQOTPE. TOV TEPIELXE EVEL puto. O YAROTPES NTAV YEUQTEG L€ TO 1010 YOHL
ko eiyay TomofeTnOel OAeg pall 6T0 kévTpo Tov Beppoknriov. To nepapa-
Tk oYES10 TTaV TO TEAELMG TUYALOTOW LEVO, OTIOG ETPETE CTNV MEPINTOCT]




145

ITINAKAX 8.3
[apoywyn Enpag ovoiag (g/Qutd) névie mowIlMdY KamvoD uéca oto Bepuoknmo
Ot YAQOTPES

Eravainyeig

Mécog

[Towkhieg 2Z0voko  Opog

317,06 52,84
285,89 47,65
278,64 46,44
209,64 34,94
188,97 31,50

1280,20 42,67




Napaodeiypara (6)

Acknon L e pu Spevva mow Svive ato Tovematipo Mer fodpwng emsheyn oo Swe sty o-
VIOV KO YUVOTKGY dpapon AT 10 oolo ko wiofaidnke o vl 180T avToyis o1ov (G-
TIKO) movo. Ztov oxolovbo mivoko GlveTol Wi xabs Eva aropo Tou SslyLuTos o OSIKTHS avToyns
GTOV Ve 0 omoiog sSxin e Paon To Te0T auTd (HeTaAbTEPOS SEIKTHS SNUEVEL HEVEADTERT) (V' TO-
¥ Te kabs aropo tov SEVHNTOS KUTuypiQETul EMIoTS KUl T0 ((PUaIkG) Fpeiu Ton [ ALY oo
T Sovio (1), aronpo Soved (2), ovoryTo peraypwvd (3), oroipo nslaypio (4).

‘Eyet swiapepov vil eS8TRO0DLE LV WIEPFOUY SUIPOPES OTHY BEoo SEIKTI} avIoyns oTov mo-
VO HETOCY TOV GTOLEY LLE SLIQOPETIRG ¥Rl il sioh.

Xpoua
LHOoALICOY

Aetxtig
ovVTOyHS

62

|

60

Apoua
HUOAAIOOV

defxtng
avVToyiIS

Xpoua
HLOL A1V

Aeixtyg
ovToyNg

2

63

42

Xpoua

HOAAICOY

Aeixtg
ovVToynNg

4

32

2

57

50

4

39

2
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AtroteAécpara (1)

Std. Deviation

Std. Error

95% Confidence Interval for
Mean

Lower Bound

Upper Bound

Minimum

Maximum

8,53
9,28
5,45
8,32
11,46

3,81
4,15
2,72
3,72
2,63

48,61
39,67
33,83
27,06
42,32

69,79
62,73
51,17
47,74
53,36

48
41
37
30
30

71
63
50
51
71

Sum of
Squares

Mean Square

Between Groups
Within Groups
Total

1360,726
1001,800
2362,526

453,575
66,787
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AtroteAécpara (3)

Multiple Comparisons

Dependent Variable: SCORE

LSD

(I) HCOLOR

|-

J) HCOLOR

Mean
Difference
(I-J)

Std. Error

95% Confidence Interval

Lower Bound

Upper Bound

1

8,00
16,70%
21,80*

517
5,48
517

-3,02
5,02
10,78

19,02
28,38
32,82

-8,00
8,70
13,807

517
5,48
517

-19,02
-2,98
2,78

3,02
20,38
2482

-16,70*
-8,70
5,10

5,48
5,48
5,48

-28,38
-20,38
-6,58

-5,02
2,98
16,78

M = B M = B = B0 R

[

-21,80%
-13,807
-5,10

517
517
5,48

-32,82
-24 .82
-16,78

-10,78
-2,78
8,58

*. The mean difference is significant at the .05 level.




AtroteAécpara (4)

Multiple Comparisons

Capendent Variable: SCORE

Mean
Differencs 45% Confidence Interva
() HCOLOR  (J] H'3'3'|=¢F! (l-J] Sid, Erros Lewer Baund | Upper Beund
-Tuke-'_f AsC 1

517

8,00 -5.80 22,80
18,70" 5428 037 a0 32 50
21,80° 6,17 .- G,80 36,70
8,00 517 . -22.80 &,20

8 vo 545 . -7.10 24,50
13,80 517 . -1,10 2E.70

-16,70" 548 ik -32 50 a0
-a,70 548 . -24 .50 7,10
5,10 B 48 . -10,70 20,80
-21,80° 617 R -36.70 500
13,80 517 A -28.70 1,10

5,10 548 . -20.80 10,70

8,00 517 . -7.549 23,69
16,70° 545 .- £ ABE-02 33,38
29 ag° 517 A .11 37 48
-2.00 617 . -5 69 T &4

8,70 545 . .7 .85 25,36
13,80 517 . -1.B% 29,49

-16,70" 5438 . -35 35 -5 48E-02

8,70 B 48 . -256,36 7,05

810 545 A .11,558 21,75

.21 age 517 [ 23T 45 11
-13,80 517 . -20.45 1,88
5,10 548 -21.75 11,55

Eonferrani

L3 R o= da B} =] B 0 | e 0 R R = g B = B G =] g 3 P

". The mean diference is significant at the .05 level.



AtroteAécpara (5)

Homogeneous Subsets
SCORE

Subset for alpha = .05

HCOLOR 1 2
Tukey HSDAE 4 37,40

3 42,50
2 51,20 51,20
1 59,20
Sig. 086 461
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 4,706.

b. The group sizes are unequal. The harmonic mean of
the group sizes is used. Type | error levels are not
guaranteed.




AtroteAécpara (6)

Test of Homogeneity of Variances

SCORE

Levene
Statistic df1 df2 Sig.




H “avaxkdAuwn” Tng pe6ddou ANOVA atrodideTan
gmionua aTov...

Sir Ronald Aylmer Fisher (1890-1962)




17 February 1890 Fisher's fundamental theorem

East Finchley, London , England Maximum likelihood

Fisher information

29 July 1962 (aged 72)

Adelaide, Australia Fisher-Kolmogorov equation
England Known for Coining the term 'null hypothesis

Residence . Fiducial inference
Australia :

Analysis of variance

Fisher's exact test

Nationality British P Fisher's principle

Fisherian runaway

F-distribution

Statistician

Fields Evolutionary biologist

op Influences i
Geneticist Leonard Darwin

Joseph Oscar Irwin
Influenced A. W. F. Edwards

Georg Rasch

Rothamsted Experimental

Station

Institutions University College London

. . . Royal Medal (1938
Cambridge University G—O‘ﬁ (G 1d) oue
u caal 1m o
CSIRO Notable o (1946)
Copley Medal (1955)
awards
Alma mater Cambridge University Linnean Society of London's Darwin-

Wallace Medal (1958).

Academic Sir James Jeans

. Religi
advisors F.J.M. Stratton :t;il:eus Church of England

C.R. R
Doctoral students =0 240 Notes

D. J. Finney He was the father-in-law of George E. P. Box.




In 1919 Fisher started work at Rothamsted
Experimental Station located at Harpenden,
Hertfordshire, England. Here he started a major
study of the extensive collections of data
recorded over many years. This resulted in a
series of reports under the general title Studies
in Crop Variation. This began a period of great
productivity. Over the next seven years, he
pioneered the principles of the design of
experiments and elaborated his studies of
"analysis of variance". He furthered his studies
of the statistics of small samples. Perhaps even
more important, he began his systematic
approach of the analysis of real data as the
springboard for the development of new
statistical methods. He began to pay particular
attention to the labour involved in the necessary
computations, and developed methods that
were as practical as they were founded in
rigour. In 1925, this work culminated in the
publication of his first book, Statistical Methods
for Research Workers.[7] This went into many
editions and translations in later years, and
became a standard reference work for scientists
in many disciplines. In 1935, this was followed
by The Design of Experiments, which also
became a standard.




In addition to "analysis of variance", Fisher invented
the technique of maximum likelihood and originated
the concepts of sufficiency, ancillarity, Fisher's linear
discriminator and Fisher information. His 1924
article "On a distribution yielding the error functions
of several well known statistics" presented Karl
Pearson's chi-squared and Student's t in the same
framework as the Gaussian distribution, and his own
"analysis of variance" distribution z (more commonly
used today in the form of the F distribution). These
contributions easily made him a major figure in 20th
century statistics.

In defending the use of the z distribution when the
data were not Gaussian, Fisher introduced the
"randomization test". According to biographers
Yates and Mather, "Fisher introduced the
randomization test, comparing the value of t or z
actually obtained with the distribution of the t or z
values when all possible random arrangements
were imposed on the experimental data."[8]

However, Fisher wrote that randomization tests
were "in no sense put forward to supersede the
common and expeditious tests based on the
Gaussian theory of errors." Fisher thus effectively
began the field of non-parametric statistics, even
though he didn't believe it was a necessary move.




Rothamsted is the largest agricultural research centre in
the United Kingdom and almost certainly the oldest
agricultural research station in the world

The Rothamsted Experimental
Station, one of the oldest
agricultural research institutions in
the world, is located at Harpenden
in Hertfordshire, England -itiS now
known as Rothamsted Research







BiBAloypagia

®aoouAag, A. K. (avar. 2008). Zroiyeia lNeipauarikic
2TaTIoTIKNC. ©cooalovikn: Ayic-Zappacg A. Naprayavng.
KaAtaikng, 1. I. (1997). AmAd lNeipauariké Zxoia.
ABnva: Ekdooelc A. 2TANOUAN,.

MixanAidng, Z. (2005). Biouerpia-I'ewpyik6c
MNeipauarioudc. ATElI ©@sooalovikng.

Steel, R. & Torrie, J. (1986). Principles and Procedures

of Statistics: A Biometrical Approach. Singapore:
McGraw-Hill Book Company.

Gomez, K. & Gomez, A. (1984). Statistical Procedures
gorAglI'icuItural Research. Singapore: John Willey &
ons, Inc.

Kuehl, R. (2000). Designs of Experiments: Statistical
Principles of Research Design and Analysis. Pacific
Grove: Duxbury Thomson Learning.




[ 4

N cag!y,

-

"r

X
(©)
o)
O
Q
=
>
=
—
S
>
w,

o
3
ol i,
=" L
¥

LBX

|.I L - :
- |-'-'- I . L 1ﬂ ‘-' T
- o & E%@' I'IL@' (IS

8y




