
(b、 '6,1,4,2,5,

(M) rcur q

士 SD.

an6rc),toq o
081γ ματOS μ8

clξ M± SD
■Oll τじπlKOじ

τη LL8τα―

tTat γtα

τη Lt8ταl

mean) oolv

Bf)"ro-
crl: M * SD,
q:6t1yp0rr-

81Vα t τα

8π 1/、 Oγη 8Ⅳαl

Hanin,2008)

στατl―

δlα―
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(COK/1p狂猛軍藪秒辱SChlP丁‡V歴

STAT‡STICAtt ANA懸 /SIS IN SPSS)

Slru Trponyofpwo K€q&f,oto Ttopoootd,ornKov ovcl,orlKd, ot p60o6ot fi€plTpo

) rprrcrlq Srepeiivrlorlq rov perop)"ntcitv, Er1).u6r1 trlg rcotuvopng oD1v6rnroq
kl$requency distributions), trrlv p6tprov K€vrplKnq 06o1q (measures of central

location), trov pdtprov 8ruoruopdg (measures of dispersion), trov uyan z (z-scores),

tqg )"o(6qtoq (skewness), tqq rc6ptr,lor1g (kurtosis). Ot p60o5or out6q ovr'6oDv ornv
zeprypu<prxrf orutrottxrf (descriptive statistics) rcot 61ouv rog ot61o tq 6repe6vr1-

on rrlg otwr6rryuq" 
rc&Oe petopl"qqg, tprv o,utq 1prlotpoTroln0ei oe rc&noro otc-

Ttotrxrl uv6?"ooq, nou pzropei vo eivot aopopetprxrl (parametric) ( pq zopape-
rprxrl (non parametric).

Mro peroB),qr'fi yw vo ovol.u0ei napopetplxri (6I)"o6I p6oro erctipqoqq n)"r1-

Ouoprorrbv nupup6rprov ott6 rcstsvopr'1 yvcooolg popqnq, p6oou ror tunrrcrlg oru6-

r)"ror1q), 0u nptna vo ro1;r.iouv or e(r1q Baom6q npotzro0r{oetq, Trou- tiOevtur ouv(-
0rog roq oto,troarc6g napa5o16g (statistical assumptions):

(i) 11 petoB),qr'1 vu 61er petpq0ei otrlv 6r,oor1prxr1 xf ipaxu (interval scale),

61)"a5r1 vo onoSiSer ztoootrrd 6e6op6vo (quantitative data),

(ii) vu 61er oporoyfveru 6roozopdg (homogeneity of variance) oe e(optqp6vo t1

uve(&ptrltu 8eiypotd qq (samples) r'l opd8sg o1g (groups),

(iii) vo prlv nep#Xer axpcrieq ttpfq (outliers), 611l.o5rl zo16 prrcp6g ( to)'6 pey&)"eg

oe o16o11 pe ug un6l"orzreg trpfq rnq Korovop(q rcut

(iv) vo,etvor xovovr,rrl (normal), 6n)"o61 q rcotuvop',1 rlq vo eivor ouppetprrcrl
(symmetrical) ror peo6ruptrl (mesokurtic).

Av 11 petoB)"qr,fi iya lovtprrc&, 6otcrt, to, IopoKrnplotrrcd uut&, t6te pnopei va
erczrpooornl0ei an6 tov p6oo (M) rcor tqv tunrrcr1 ozu6rc)"ror1 (s) rot vo Xp"qolpoltolq-
Oei oe: (o) oe ouoletioerg (conelations) trlg pe &),l"eg petoB)"nt6g n (0) oe ouyrcpi-

oerg (comparisons) 8erypdtrrlv qq (samples).
I 13
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Av, 6prog, n perop};r1trl ov(rcer orqv 6ratcntttxr{ (ordinal) n oqv ovopoottx4
(nominal) x)"ipoKo rd, 6e6opwo trlq eivor norotrrcd (qualitative) rot pzropeivo, ertpoor.o-

nr1Oei oru6 to 8rdpeoo (median) rj tr1v rcopurpq (mode), uvtiotorlo,. T6te, rcotd)"I1fut1

otutrotrrrl ovdl.uorl eivor q pn Tropollsrprrrl (non parametric), 6qlo5( d"e60epr1 rcam-

vopie (drstrtbution free). To i6ro rolrier ov 11 petoBlqt",l eivor pev noootrrcrl, c,l,)"6 o,no-

rc),ivei oo<prirq un6 trg nupo6o16g out6g, erct6q ov perooflpotro0ei (transformed), yro

vo onoX.l,oyei an6 orcpoieq up6g rcat ru16v uouppetpiu rotovoprlg.
Xto nop6v rcerpdloro oval.6ovto,r ruepryporprrcd p6o'rr: tqg Su6rrcooioqFrequencies

rcur Explore rou SPSS 3 8rorpopstrxi,q ntptntcbo€rg Korovoprxrlq 6op{q
(distributional shape): (o) ouppetpx,i, $) Io€n, (y) lrsrooffiportopdnrl ror yopiq

l"iyeq ruo),6 orpoieq trp6g qg. lto nprirto rop&Setypu yivetu tl(png eppqveio, trov

otutrotrrccbv, wcil oto a),)"u 2 nopo8eiypoto ovrtptroT[i(etur 11 uouppetpio rcor 11

6rup(r1 orcpuiorv trprbv.

@ m,o ou1rusrprrn rorovogn (xovovrrn)

To 6e6op6vo arpopofv u1 petoBl"qrfi rcoiltarcoi (opt0p6q svo8ml.6oerrrv oz16 t1v
eSpuio 06o',1 oe 30") 8eiypor,og339 uv8pritv 18-26 euhv. Xrozt6q qg ov&Xuo1g eivor

11 eni6er(1 tr1q d"ripouq 6rcpe6vr1o1g rov XopoKrTlplotmrirv revtprrcqq 06oqq, 6ro-

oropdq rcor rutovoprlg plog petoBl"r1tlg.

1. Aro6mooio "Frequencies" (Euxv6rnres)

SPSS: ANALYZE >> DESCRIPTIVE STATISTICS ,>
FREQUENCIES
FREQUENCIES VARIABLES=KOIAIAKO1 /NTILES=4

/STATISTICS=STDDEV VARIANCE RANGE MINIMUM
MAXIMUM SEMEAN MEAN MEDIAN MODE SKEWNESS
SESKEW KURTOSIS SEKURT

/HISTOGRAM NORMAL/ORDER=VARIABLE.
N=πλl100s Valid(6γ Kυ p①V Itltめ V)

Missing=0(δ Ⅳ ελλε{π oυv τlμへ)

MCan(μ
`60s,M)=Σ

X/N=258926
Standard crror of lllcan(τ υπlK6 o9dλ卜tα τoo II`60υ )

SEM=S/・ Nヾ=0.163
NIcdian=δ ldμ860s(A/1d)=26

NIodc(Mo)=KOpD91=27
Standard Dcviation(τ υπlКn απ6Kλ1611)

s=マ vttiance=3004

Variancc(δ lαoπ Opa)S2=Σ (x_M)2/(N-1)
Skcwncss(λ Oξ 6τητα)Sk=0136
Std cror of Skcwncss(SEsk)

(■υ7ElK6 o9dλ μα λoζ 6τηταs)=0132
Kurtosis(K6ρτ①ση)Ku=0047
Std crrOr Of kurtosis(SEku)

(τυπtK6 o9dλ μα KυρτωOηq)=0264
Rangc(86pO`)R=17
Minimum(ελaχ16■0)=18
Maximum(μ

`γ

t。■0)=35

llivcroqnepryporpr rtiv otorrou x6v

Missing

Mean

Std. Error of Mean

Median

Mode

Std. Deviation

Variance

Skewness

Std. Error of Skewness

Kurtosis

Std. Error of Kurtosis

Range

Minimum

Maximum

Percentiles 25

50

75

339

0

25,89

,163

26,00

27

3,004

9,023

,136

,132

,047

,264

17

18

35

24,00

26,00

28,00

■|=IStatistics■||
KOIA:AKOl
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v o}opumrx4
ei lu ercnpooot-

r;e. rcutd),Iq\
. ) ;:r,,0e pq rcara-

rxr1. u),)"d uno-
:nstbrmed), yro

r: Frequencies
,IrrKrlq 6optlq

^avr1 rcur lropiq
: e ;ruqYsig 1r,
-ri.Ltrpio, Ko,t Tl

Percentiles(erotootq p6pro)

C25 - Ql : 24 - lotetoptqP6Pro
C50 - Q2 - 26 : 2o tetaptrlpr6Pro
C75 - Q3 : 28 - 3o tetoPolP6Pro.

Ao(6a1tu 1co,t KriprtDoq rcovtd, oro 0: 11 rcotuvopl etvur pd)"l"ov l(o,vov1lo-1.

Ilivcxcg rorovopng ouxvotnrog Yl0 rnv petoBlntn "Kotlioxoi".

Frequency (oup6tqtu) : opr0p6q or6lrov pe i6ro, eni6ooq.

Valid (6yrupo) : 6yrcupeq Srarpopeurc6q trpr4g (Bo0pi6eg) tqg petoB\tt1q:
un&p1ouv 18 6ro6opriq:*p{qX: on6 18 6ro9 35 rcorX,rorco$c,l}"mr6.

Percent (erotootroio) : oletrrcri oup6tqtof erui torq o/o uropa pe i6ro eni6oot1.

Cumulative Percent (o0porotrrcr1 %) : o0porotrrc( o1etrrcr1 oulv6tqto.

Ev6eu(rrx 6" ru up at edy pua d,i

E}"&potq rlpn : 18 pe oup6tqta f:1, M6yrot",1trprl :35 pe oup6trlto Fl,
Enrrcputofoo trpq :27 (tytt tr1 p6yrotq ou1v6rqxo f:51),
Ardpeoog : 26 (ovlrcel ornv rc),&or1 nou repr)"upBdver to 50o/o "cav trprbv),

Frequency (oup6tqto) f : 18 y1o rnv uyrfi22:
18 dtopo n{'ntya'rt enr66oerg un6 18 1t|ypt22 rcor}.ro,rcorig,

Cumulative percent (oOporotrrcr1 srcc,rootruis) c%f : 93 .8 :

to rcatrixepo 93.8% trlg rotuvop(q 61er ed6oorl on6 18 6roq 30 rcor)"turcofq.

roerov on6 tqv
wd?"uor1g eivut
qg 06oqq, 6ro-

駒 V∝0コ CIEIKωV
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Histogram

ヽ
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KOIAIAKOI

Histogram= lσ τoγ palLllα KαταVOll■SσじχV6τηταq τηs l18τ αβλllτηs“Koう。lαKot".

Oplζ6vτloξ ttζOVα q:Kλ〔μαKα τωv τll16V(β αOll〔δ①V)τηq μ8ταβλητηξ.

KαταK6pじ 9oq dζ ovα s(fl・Cqucncy):KλiμαKα τclDV σじPOτlτ①V(D

Paβδot=στnλ8q μ8 6Ψ Oc αvttλoγo τηq αVτ〔στolχηG συP6τηταc(D

「
ραllμll(π ttV① στo lστ6γpαllllα):Kαμ7E6bll τηξ KαvOVtKns Kα ταVOμnq

H Kαταvoμ1 8～αl συlll18τ plKll Kα1 6χ8δ6v μ806Kυ pτη.ノヘυτ6 8711β 8βαlめV8ταl απ6
τηV Kαλl1 7rp06αplloγn τηq στηV Kα llπ6λη τηq KαVOVlKnS Kατollollns(γ pαμl11),

αλλa Kat α7E6 τα τじ71tKd πηλ〔Kα (z):                            .

Skewncss/SEsk=0.136/0.132=1030<2,apα  σじμl18τ p(α

Kurtosis/SEku=0・ 047/0.264=0.1780<2,apα  ll`ση Ktlpτ ①σll

■llt8τ αβλητn αじτn πληpOtτηV7rpOiiπ6080■ τηs KαVOVlK6τηταs(norlllality)Kα l llπ Op8〔

Vα αVαλじ08i l18 6π olα  ttα pα lt8τρlKn στατtστlKll lt600δ O,α9o6μ πOp8(Vα 8Kπ pOσω _

πη08(απ6■ov μ
`oo(M)Kα

t τηV τじπlKデl απ6Kλ16η (s)σ 88Kτ lμlσ819 71nl10じ σμlαK6V

7Eα pα ll`τρωv(ll,σ ).

2.△ECISIXttσic Explore(△ 目8ρ CttVttσ n)

SPSS:ANALYZE>>DESCRIPTIVE STATISTICS>>EXPLORE
EXAMINE VARIABLES=KOIAIAKOI

/PLOT BOXPLOT STEML[AF HISTOGRAM NPPLOT

/PERCENTILES(5′ 10′ 25′ 50′ 75′ 90′ 95)HAVERAGE

/STATISTICS DESCRIPTIVES EXTREME/CINTERVAL 95.

「

 __
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Hubers M¨

E30matOra
Hampel's li-

Estimabrc
AndrewsI
Waved

KOIAIAKOl 25,38 25■7 25,87 25,87

a, The wlglrtlng constant is 1,339,

b. The mlglrllng constant is 4.685.

c. Tho slgmlng @nstants ars 1.fl10,3.400, and 8.500

d. The weighting constad is 1.3{l*pi.

O ruivorcoq out6g nupouol6(€1 fle xLltbe4 extrpqtcbv-M (m-estimators) rng Ksvrpl-
rcr1q 06o119 rnq Koro,voprlg rcur eivor 1pr'lotpot Tto oofpperpsq Korovop6q l,6T0
urcpairov flpd)v fioD o,K6[ro, rcor pet& ozt6 rcotd],1.r1]"o petoolt'1potrop6 (2.1. log t1

square root) napapfvouv oof ppetpeq. Euq ntpmtciroerq outdg 1p1ollroTrototvro,t
ooefpororn ororlorlKd" (robust statistics), ovemlp6ooto on6 rrq orpoieq op6g.

Xtov unol"oyrop6 tou p6oou (M) rc60e trp( X ouppet6lel ps 15rc "p&poq" 1 (weight
: 1) ove(6po1to on6 ro oqpeio trlq rotovopr]g 6fioo Bpiorcetor (oto rcr4vtpo 11 oto
drpo). Zroy "5Yo trimmed Mean" or upr4g oro K€vrp1K6 90% 61ouv Bdpoq 1 rcut

o,utrig oto, 66o &rcpa (5%) 61ouv pdpoq 0 (rcar 6tor orpopo6vtor otov uno),oytop6
tou p6oou).

Or M-erctrpr1t6g uno)"oyi(ouv to rfvtpo u1q rcotovoprlq fu6oog) pe "pdpq" nou
percbvovtur oto,8rurcd, o,n6 to 1 oto 0, 6oo or trp6g petotoeri(ovtur on6 to rc6vtpo

oto, d,rpo, rng Korovolrnq. To Bdprl outd uno)"oyi(ovtor ps B6oq o1v tunrrt1 un6-
orooTl (standardized distance) rcd0e trprlg X un6 to rc6vtpo t1q rotovoprlq.

'Otov r1 rcotovoprl eivor ouppetprrr'1, or 4 M-ertrprltdq 8ivouv o1e56v i6ra trpr1 M.
Att6 tov zrivu,rco, "Descriptives" Bl,6noupe 6tr o (opt0pqttrc6q) p6oog eivot M :

25.89. Or erctrprloelg rov 4 M-estimators eivo,t o1e56v iSieg (= 25.9) pe tov p6oo,

erc6r1 11 rcotovoprl eivor oupperplrq.
Zeneptnraoerg oofppetpov Korovoprirv (skewed distributions) rcot6)"),ql"og erctr-

plrng-M eivu,r, ercr6q tot 5Yo trimmed mean, out6g tou Huber, nou nerulciver rc-
l,riteprl erctipqorl too zrl.r10uoprurco6 p6oou (p). Ot dl"),or 3 M-.erctrpr1t6q oe oofppe-
rpsg Korovop6q 6ivouv rcu)"6tepr1 ercdpqoq tou zrllOuotrrturcof 6rdpeoou (5p).

O zufvorcog "Descriptives" no,po,06rer ro lrsplTpoqrrcd, oto,ootrr& o1g petoB2qtrlg.

Mean (p6oog, M): >X /N:25.89.

Standard error (of mean) (tuzrrrc6 orp6).po tou p6oou) SEnr: S^N :0.163.

95oh Confidence Interval for Mean (6tdoqpo eprnotoofvqq 95% ylo rov
p6oo):

Mean+ SE..un * t16.os) :25.89 + 0.163 * 1.968 :25.89 +0.321
lower bound (rcutrbtepo 6pro) : 25.57, upper bound (ovrbtepo 6pro) : 26.21.

H trp'4 t16.rs) : 1.968 Bpiorcetsr uz6 to nupdpolpu A trre 6in)"eupo {}leyp oto o:0.05
rur Bo0po6q e)"eu0epiog df: N - 1:339 - 1 :338 = 300.
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95% Confidence LowerBound
lnbrvalbrf,ean UpperBound

H epprlveio rou "95yo CI" eivur n e€ng: pe zrr0ov6tqru 95%o o n),r10uoprur6g
pr4oog (p) "zr6rptei" otu 6pro 25.57 - 26.2L, p€ rlv zn0ov6trlto uotrl vu eivor e).dp-
orl oro,66o drcpo (6pro) rcur p6yrot4 oto rcfvtpo tt1q rcotovoprlq, fiou ovtrotorlei o
p6oog 25.89.

5%o trimmed mean : (Be)"trrop6vog) p6ooq tqg rcuravoprlq:25.85, nou unol"oyi-
orlKs otpo6 orpop60r1rcov 5Yo r(UDv ttprbv un6 ro ru,trbtepo rcat 5%o totv ttpritv on6 to
ovrbrepo drcpo tqq (efprooto otatroarc6).'Etor, o p6oog out6q eivor uvezqpfootoq
an6 ag orpuieg (tto)"6 prrp6g rcur ruol.6 pey&}"eg) trp6q tqg rotovoprlq.

Ilopatlpof pe 6a o p6oog "5%o trimmed mean" : 25.85 eivur oXe56v ioog trre tov
p6oo M :25.89 rcur o,ut6 orpei)"etur oro yeyov6g 6tr q ro,tovop( eivot oupperprrcrl
rur o uzrol.oyrop6q rruoy 2 p6or-ov 5w ezrr1pe6ofl1K€ un6 nq )"iyeg ror ooppetprrcd
rcutovepqp6veq orcpuieg trp6g nou ncpotiOevtor orov zrivsrca, 'oErtreme Values".

Median : 6r&peoog (Md):26,

Variance (Srooropd) s': X(X -M)'l(N - 1) :9.023,

Standard Deviation (tumrcr] on6r<)"ror1) r : Ju*iu*. = Jg.On =3.004,

Minimum (e),&Xroto) : 1 8, Maximum (p6yroto) : 35,

Range (efpoq) R: 17:35 - 18,

Interquartile range (ev8otetapalpoprorc6 6upog) : Qi : Q3 - Q1 :28 - 24: 4,

Skewness ()"o(6tr1to, Sk) : 0.136,

Std. error of Skewness SE,1 (tunrr6 orp6)"po )"o(6tqtug) : 0.132,

Kurtosis (ruptrrtorl) Ku: 0.047,
Std. error of kurtosis SEp, (tuznrc6 orpd),po rcfptroorlg) :0.264.

糀
rlll丁



zl"r10uoprorc6g

vu eivur e)'&p-
nr crvtrototlei o

,, TroD U7[OAOY1-

rv nprbv on6 to
r avenrlp6ootoq
ntq.

66v iooq lrs rov
rrar ouppetptrcq
car ouppetprrcd
eme Values".

t004.

- l8 - 24:4,

tlAnpnq l-lepryporprrrl lrorrorrrr'1 AvoAuoq oro SPSS .* I l9

Xp$ rrryx t: q A z rxwrcrrr{s o rx q 
"'

O pL6ooq M : 25.89 eivut o1e66v iooq pe to 8rdpeoo Md- 26 rcat uut6 8eiper 6tr 11

rcutcrvoprl tetvet vu eivur ouppetptrcrl.
Mru, nro oiyoupq erctipr1or1tr1q ),o(6tqtoq Ko,t qq rcriptcoolq rqq rutovoptlq przro-

pei vo enrteulOei, crv ndpou;.te to nq),irca tcov ertrpqoecov uutcirv Ttpog rtr tunrtd,
rouq o,pu),prutu:

(),o(6tr1tu) / (tu:nrc6 ogd)"pu ).o(6tqtog) - 0.136 I 0.132: 7.03 < 2,

z-trptil otu 6pru t2 rw 8eiXvet rcu}"r1 ouppretpio,

(r<riptcoorl) / (ruzrrrc6 oqd)"pru n5ptcooqq) :0.04'7 I 0.264 - 0.178 <2,
z-npril oru 6pro +2 rco,r Seilvst no),ri rco)"r1 ;r6oq r<6ptotor1.

H ouvertipllol rrov 56o uutcbv zr1)"irrov pcrg odqyei oto oupn6puopu 6tr n Ko,ro,-

voprl trov 339 upcirv trlq petuB)"qtqq "rcorl.ruroi" etvut ruvovrrcq, npdypu Trou tztt-

BeBurcbvetor Ko,1 pr to rot6ypoprpo.

$ryp*.ra orryv a$wA$yryrrrf mf( 3r&vsl,rrdrryra6 r*1q rcurrxvop$q."

l) Ior6ypuppru & @u)"),6ypupp0,

2) @qrc6ypuprpo,

3) Ao(6t1ta & Kfptcrrotl,

4)'EXqXoc) Shapiro-Wilk trre orlpuvurc6tqtu oto 0.01 r1 oto 0.001 uvdl.oyo pe to
p6ye0og 8eiyputog (N).

Xtov nivoro, "Extreme Values"
or 5 peyal,ftepeq (highest) rcor ot
5 prrcp6tepeq (lowest) trp6g trlg
rcotuvop4g.

Or 5 peyol,6tepeg ttp6q eivo,r 33,

33, 33, 34, 35 rcor ovtrotorlofv
oru &topu (case) 227,202,128,
228,279.

Or 5 prrcp6tepeq op6g eivor 18,

19,19,19,19 rcu,r crvt6ouv otu
&topo (case) 66, 77, 7 4, 63, 30.

Case number: zrepizrtcooq (6to-
po), Value: upn.

a. Only a partial list of cases with the value 33
are shown in the table of upper extrernes.

b. Only a partial list of cases with the value 19
are shown in the table of lower extremes.
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Oπ
"α

Kαs αυτ6s π8plλαμβavet πttvτα τts 5 αv6τ8pεs lcat τtS 5 1cατ6τ 8ρ8G τlμ
`s,χ①pts vα αξ10λOγ81 0Ⅳ 8仲αt απ6μαKpes(outliers)4 αKpα(es(eXtreme).

To SPSS αξloλOγ8(■Oπびσθ ακρα′α 8{Vαt K`π 01α  τtμll X με βdση τα 8ξnS Kptτ lptα :

α)αV X>Q3+1.5*(Q3-Ql)nX<Ql-1.5*(Q3-Ql)
τ6τ8η τlμll X 00(ζ 8ταt ω9 απ6μαKpη (outlier)

β)αV X>Q3+3*(Q3-Ql)nx<Ql-3*(Q3-Ql)
τ6τε η τtμl X Oρ(ζ 8ταt OG απ6μαKpη (Outlie⇒ .

Στov π
"α

Kα “Perccntiles''βλ
`π

Oυμ8 6τl Q3=28&Ql=24,oπ6τ8:

Q3+1.5*(Q3-Ql)=28+1.5*(28-24)=32

Ql-1.5*(Q3-Ql)=24-1.5*(28-24)=18    「
δηλαδn Ka08 τtμヤlX>321X<18 απoτ 8λ8i lttα απ6μαKpη τt「11(OutliC⇒

,

Q3+3*(Q3-Ql)=28+3*(28-24)=40

Ql-3*(Q3-Ql)=24-3*(28-24)=12
δηλαδn K茂08 τtμll X>401X<12 απoτ8λε(lltα  αKpα〔α τtμll(eXtrelllle).

Y7Eapχ81 μ〔α μ6vo απ6μαKρη(>32)τ tμll,η X=35(伐τoμO,Case=279).

△8V υπttpχ oυv αKpα(89 τlμ6s(>401<12)Kα t αυτ6 cPαiv8ταt Kα t στ0 0η K6γ pαμμα

(bOXp10t),67EOυ απOτυπ6v8ταl μ6vo■ α7E6μαKpη τlμll X=35(casc=279).

Xrov zrivorcu o'Percentiles" 8ivovtq,r ,o p-oo.*,ft exotootqp6pra:

5o ero,toortlp6pro : C5 :21,

10o ercatootrlp6pto : C10 : 22,

25o ercotootrlp6pto : C25: Q1 (1o tetupalp6pto):24,

50o ercatoottlp6pro : C50: Median:26,

75o erotootrlp6pro : C7 5: Q3 (3o tetoptqp6pro) : 28,

90o ercotooolp6pro: C90: 30,

95o ercutoonltrr6pto : C95 : 31.

一
　

　

　

一

　

　

一
　

一

　

・
　

　

　

　

一
　

．

　

　

・

　

・

　

　

　

　

一

　

　

．

餞



口λnρ nq ttCρ lVρ Oの IKn Σ■OTloTIKn Av6入 uon OTo SPSS  携 121

〕r8: τltlε S,

|｀ Plτηplα :

Юγpαμμα

).

Ezio'qg, otov ruivo,rcs, o,ut6v Sivovto,r or erctrp4oerq "Tukey Hinges,, trov 3 teta,p-
tqp6p,ov, Trou yro ro ourK€Kplpwo Seiypo 339 6e6opsvrov eivor i6ru pe ta e1, e2, e3.o uzro)"oyrop6g torv Tukey Hinges eivor ),iyo 8rorpope,rc6g oz16 out6v rov €Ko,xo,
o'ttlpopirov: 1) o 8rdpeoog (Md) yapi(urrv Korovoprl ot 2 prod (pe 50o/o t.,,vtrprirv
o'to rcdOe {va),2) rcdOe pro6 yoopil.,r,n un6 ruhinges oe 66o ioo pro& (pe 25%o ro,v
trprirv oto rdOs 6vo).

H o(ro7"6yqo1 torv p6tprov rcevtp,<qq 06oqg, trov p6tprov Sroonop&g Kor rrq pop-
Ang rng rcotuvop(g (6IXoS1l ro,td, ru6oo q rcutovopr.l eivor ouppetprrcrl & peo6rup_
rn K0,r enop6vo:g rovovrrc4) np6navo, yiveto,r ouv8uc,otrrd pre ,1v u(rot6yr104 tou
ro'toypdtrrtrrorog Ko,1 &}"),olv o.letrrritv yporpq pdtrov u1q rcutovoprlq.

o 6)"eyxog rcovovrrc6tqtog rrg rcotovop(g pnopei v* yiver ror zr0svol,oyrrcd pdorrr
trrrv el"riylrov Kolmogorov-Smirnov ro,r shapiro-wilk (Shapiro & wilk, 1965; Shapiro
et. al. 1968).

or t)'eyyot autoi o'uyrpivouv rTlv Ko,rovop( roo Seiyporoq pr rnv rcovovrrcr1
d'l"d reivouv vo, 6ivouv rovovrrc6olto oe ptrpd 8eiypoto (ru.x. N < 30) rcor pr1
rco,vovrrc6tqru oe pey6)"o 8eiypoto (n.x. N > 100). fio, ro l,6yo out6 11 o.r1puwrrc6-
tqtd toug pnopei vo e)'ey10ei oro o, : 0.01 q orc6po Ko,r oro o : 0.001 11 ov to
8eiypo eivsr nol,ri peydl.o, pttopei q o(ro).6y1ol rlq rcuruvop(q vo yivei ps to
totoypdppo Ko,r ro, pr4rpu l"o(6a1tog rcor rc6ptroorlg.

o $"eyxoq rcuvovu<6tr1tug Shapiro-wilk eivor rolup6tepoq rou Kolmogorov_Smirnov
yto 8eiypoto N < 50 rcu,r eivo,r yev,<6 npotrprlt6og (Razali & wah, zott1.

Me Bdon to o,zotel.6oporo, rov 2 aw.,v t)"{yy.,v 0o 6zpene vo, outrrnepdvoupe
6tr q rcuto,vopn 6ev efvo,r rco,vov,<r1 (ouppetprrc( ror peo6rcup,1), ener6rl rcsr or 66o
6\eyyot 66er(ov o.*onupya oeouo,rrcrirq or1povt,.1 8rogopd yttru\6,1g 8erypotr-
rcr1g rcotuvoprlg rcor rou uzo8eiyp0rog fl1g K0vovrKrig rcurovopnq (nor;al curre).
'Opr.oq, oto nopd8erypd pog 61oupe 6vo oprcetd peyril,t 8eiypo Q.{: 339) rcgq 6tor,
or 2 o'utoi t)"qyor pnopofv vo oyvorl0o6v rcur vu Booioourrr rnv o(ro),6yr1on tni
rcu'vovrrc6tqt*q rqq rcotovoprlg oe d),).a o1e,rcd, otu,oarcd, 6zarq oto rot6Tpotrrpo
(to ottoio eivur ouppetprrc6) Kor o,g ,p6q ,1g )"o(6tr1rog Kor flrq rc6ptrrrolg oe
o'x6o"n pe to ruzrrcd, toug o<pdl.poto,, ltou 6rco4 ei8otrre 45q o'uvrororiv rcovor,"rrcot 1tt.xro yp&cprlpo stem-and-Leaf (ot6),s1og-&-rp6l,)"o) zroputiOevtor 6),eg or opxr-
rc69 trtrr6g Ko'1 or. eruovorr]yerg roDg. To o'xr1po our6 Eeilvei rrl orppurpiu a1g rcutu-
vopng Ko,r rqv orcpaio (uvrittepq) apr.1. fia nopd8erypo, ,ndpXor, 5 .,.plq 20, 32
nptq24,22 

'*pt'g29 
ru 1 trpri 34. An6 to o1r]po o116 goirurar 11 rcopurprl (27)

rco06a 61er oulv6tnro f :51 (6nrrig rpo,ivetur rco,r o,n6 to p6yroto p(Kos,.1E uvti-

胴
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ororlnq ot()"ng). To ypdrprlpo out6 61er 61"u tu otorleiu tou roroypdpporoq Kor

enurl,6ov Sivei 61"e9 ug trp6q oe 6ru6oprc6q op&6eg ror tu16v urcpoieg up6q (extremes)
pr Bdq tu rcprtrlpro nou ovunt610r1rcuv rno n&vro.

Az16 to yp&qqpo out6 pzropofpe vo evtottiooupe pepu<6 1pr1orpo otorlefo,:

KOIAIAKOI Stem-and-Leaf Plot

Frequency
Stem S  Leaf

■.00   ■8 .  0
5.00   ■9 .  00000
5.00   20 .  00000

14.00   2■  .  00000000000000
18.00   22 .  000000000000000000
29.00   23 .  00000000000000000000000000000
32.00   24 .  00000000000000000000000000000000
49.00   25 .  0000000000000000000000000000000000000000000000000
46.00   26 .  0000000000000000000000000000000000000000000000 

‐

5■ .00   27 .  000000000000000000000000000000000000000000000000000
27.00   28 .  000000000000000000000000000
22.00   29 .  0000000000000000000000
■9.00   30 .  0000000000000000000
6.00   31 .  000000
8.00   32 .  00000000
5.00   33 .  00000

‐   ■.00   34 .  0
■.00 Extremes    (>=35.0)

SteIII width:         ■

Each ■eaf:       ■ case(s)

0nr6ypoppo (boxpLot) rnq Korovoprig rov 339 updrv.

34 = pdyLotrl trp{ nor-r 6ev e[voL
outlier [nnpdrunrl ttprj]

35>Q3+15*(Q3-Ql)

= Q3 = 3o tetap-r4p6pLo

= C50 = QZ = 2o tetaprq[6pto

= Q1 = 1o tetapr4pr6pro

1B = e).aXLotI rLLr{

KOIAIAKOI

Ⅲ

28=C75=

26=Median=

24=C25=

L
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::,.a: ( extremes)

: rtotXeio.:
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1) Yrudpler pro oru6porcprl (outlier) trprl iorl pe 35, nor an6ysjl" nuv(UD on6 wdprorl

pnroq onrcng oru6 to 3o tetaptlp6pro Q3 :34, rur ov"4rcei oto dtopo (case) 279:

35 > Q3 + 1.5 x (Q3 - Q1) :28 + (1.5 * (28 - 24)):28 + (1.5 * 4):28+ 6: 32,

2) To 3o tetopfllp6pro (Q3,3st quartile) eivotrl :lyr\28 rcur Stolopi(erto nprbto

7 5Yo r(oiv flpritv (c75) oz16 to un6X,ouro 25Yo riu.y trprbv trlg rcu,tovopr]q.

3) O Srdpeooq (Median) eivor q :,ijprfi26lapi(tttqv rotavoprl oe 56o ioo tprlpoto

an6 50o/o trov trPrbv oe rc60e €vs.

4) To 1o tetoptrlp6pro (Q1, 1st quartile) eivut 1 trp( 18 rcor 8ruyopi(er to ruprilto

25%o t(j.v trprbv (c25) an6 to un6l,orzro 75o/o t{U|v trpcbv tl1g rcutuvoprlq.

5) O 8rdpeooq (26) yrlpi(a tq 0r1rcr1 (n)'uioro) oe 66o o1e56v ioo pro&' I

6)Yxupyaiorl un6otoo,rl un6 to Srdpeoo (26) mv 2 whisker (2 opr(6vttrov Tpotl-
prirv), 6q),o6rl tqg peyo).6tep1q (34) KOr t1lq prrcp6teprlq (18) trprlq nou 6w eivor

oru6porcpq (outlier).

7) Me p&or1 to otorleio, outd oupnepuivoupe 6tr 1 rco,tovop( eivor ouppetpffi'r1.

l-pdgnpo "NormaI Q-Q PLot" rnq KorovoUng tov 339 uptirv'

Normal Q-Q Plot of KOIAIAKOI
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Quantile (q) eivor n fllrn Xi nou opi(er ro npano qo/o rocv uprirv u1q rutuvopr'1g: or
N ap6q X oe oerpd pey60ouq 6rorpo6v tr1v rc}.iporu, X oe N + I pfp1.'Etoq 11

ovol"oyiu rrov trprbv zou n6<ptouv Trpw tlv X1 eivut 11 i/(N + 1) rcor yro rc&0e q 11 i :
{ (N + 1). n.X. oe N:50 ap6q 11 quantile q:0.21eivur 11 X zroo opi(er ro npano 2l%o
trov trprbv: q i : q (N + 1) : 0.21 (50 + 1) : 10.7 lq, 6r1)"o5q q X peto(6 I Onq Ko1 I 1116

oe o'erpd rlpqg.

Normal Q-Q Plot: Quantile-Quantile Plot. To quantiles rov 7ro,po,rnpr1o'erov ono-
tunrbvovtq,r 6vovo ra avriorotyov rnq rcovovu<(g (normal expected).

To unotfnropo (plot) 6iver ts orlpeio (o) rou o,vrlTrpooofiefouv tt1v zrpuypotrrcrl
rcotovop{ Kol [ru, eu0eio TpoppTl zcou oupBo],i(er tqv r|],"ew rco,vovrrc6tqtu.

xttlv rco,tuvoprl outr] uzrdplouv 18 5ro6oprc6g orc6poreq trp6q X (observed value)
rco,r 6tor zcop(10r1ouv 18 ovtiotorleq quantiles fioD oq ruzru<dq nptqz ovonopoBd),-
l"ovto,r [.r,g r1g rDTrrKtg'crptq z rt,iv uvriororxov quantiles qg rcovovrrcrlg rotuvoprlg.

H eppqveio tou ypurprlputog outo6 efvur 1 e(r1q:
'ooo to, orlpeiu nou npo6rcuyov on6 ug trp6g (observed values) eivor rcovtd r.1 rcor

n&vro oulv ypoppn, t6oo q rcotovoprl teiver vu, eivur ru,vovrrrl (normal). To ouyrce-
rcprp6vo unottzrropo 8eilver 6tr pe e(oipeorl u1v neprntaorl (case) 279 (noo 6no,q
eiSupe eivur r'1 ozr6purcpq np{ 35) to oqpeio n6<ptouv ero},6 rcovtd otrl ypopprl tr1g
rco,vovrrc6tqto,q Kd,1 enop6vroq 1 rcotovopr'1 eivut rcsvovrrcrl.

Ipognpo "Detrended NormaI Q-Q Ptot" rng rotovoprig rorv 339 tr;r6v.

Detrended Normal Q-Q Plot of KOIAIAKOI

279

aa"

25

Observed Value
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Detrended Normal Q-Q Plot: Detrended Quantile-Quantile Plot. Or tutoruorl-

p6veg (z) onor},ioeq (Dev from Normal) rov quantiles on6 trlv rcsvovrrrl rcutovopt'1

urotutcbvovtut 6vuvtr tqq pl8evrrrlg on6rc)'ror1q (ypsppn).

To ypdqqpu out6 u,notel.ei tpodrctootl tou "Normal Q-Q Plot" ro'r o(tol'oysi oe

ruzrrrdq nptc, z zr6oo oruorl,ivouv uzt6 rqv KgvovtK6trlto or trp6g X tqg rutuvopr1g.

To oqpeio (o) tou lpo<prlporoq outori nporfntouv rog e("r'1q: rd0e quantile Xi petu-

oplpod(etut oe z-upti1(on6r),ror1 I mnu<fi uzr6rl.roq) rcor urporpeitor szc6 x11v z-

trpt1 trlg ovtiotorplg npoo8orcrilpevrlq quantile fllq Kovovrrc(q (expected normal). Or

onor<),ioerq outdq uztotunrilvovtur 6vovtr trov ovtiotorlrov opprcrbv (observed)'

H epprlveiu tou ypugr]trrotoq uuto6 eivur q e(rig: To orlpeiu rtou o,ru61ouv zroX6

aru6 tr1 ypopp{ rcovovrr6tqroq ouvfloq6pouv neproo6tepo otlv 6zroto, on6rc}"ro1

trlg ouvol"rrcqq rcutovopr]g on6 t"qv rcuvovttc6tqto,.

ito nupd6etT[r0 rov 339 trpcbv ],iyeq p6vo op6q oruorc]"ivouv ur6 t1v rcovovrrc6-

rnro Irc rcfpro out( tr.1q nepintro o1g279 pe trp"4 X : 35 zou o,nrl1er = 0.282 ot6 ttlv
rovovrrc6tqto,, wcb or 61")"eg onflouv to noXf p{ypt}.2z ror o<popo6v 6oeq eivur >

30. 'Oproq, or otorcl,ioerg out6q 6ev etoprofv Ytu v0 atrrrproBrpl0ei 1 rcovovrr6tqto

trlq rcotovopqq.'Etor, or-rv&yetur 6tr q ouyrcerplps\.1'l rcotovoprj eivur u6pd rcovovrrctl.

Tt yivetm 6€ ntpint@o?t ltsydhryE a,oDqrystpiaE orryv rcatavopi;

Av oe pro uv6Xuo",1 zrupom1p,,1Qei peyrfirxq aooppetpiu, t6te 61oupe 3 enr)"oy6q:

1) vo petooplpotro0o6v or trp6q X cilote vo, emteul0ei 1 ouppetpio tqq rotavop'r1g

Ku,r v0 ouveliooupe pe rcd,zroro, nupupetprrcrl ototrolrc( avdl,uotl, 6xac, n.1. t-

test, ANOVA, Pearson correlation, regression (Bland & Altman, 1996)'

2) vo 6repeuvrlQei q er8ofi tqq o<poipeorlg un6 tqv ov6l,uor1 peprrcrilv aol'ri orcpairrrv

oprbv (pet& o756 ezopr{ ortro}"6yqo1), rbote vo Be},1o0ei neportrlprr: q Kg,tovo-

prrn 6op( fipog rI ouppetpiu ror pet& va yiver rd,zroro zra,popetprrcrl ov6l,uor1.

3) va erpoppoooei oto oprrcd 6e6opevo (xrrlpiq psr06Ilpoflop6) rc&noro pn 7rop0-

perpltol otoaotrrcl ovd,l,uot1, 6xagn.l.Mann-Whitney( Wilcoxon, Kruskal-Wallis

11 Friedman, Spearman correlation rc.d, (Siegel, 1956).

Xtu eir6pevo napoOeiypota 0u Sofpe:

(o) tu p6tpo rcevtpm,,1g 06or1q, $rooaopdq KOt Kgrovopu<tlq 6op{q (distributional

shape) proq petoBlnfliq pe u,prcetr1 oettrcf1 )"o(6tqto (substantial positive

skewness),

(g) nrbg Be).trrbvovtor u,utd tu p6tpo pet& on6 rov rcutd1"),",1).o petooplpouop6

rov upprcritv npcbv (data ffansformation) rur
(y) noX Be).trcbvovtor to p6tpo outd petd, on6 tqv orpoipeol peprrcrilv ruolt orcpaicrlv

upcbv (extreme values).

xfp<provu pe rcporofoeg un6yerq dpnerprov svux,urcbv (2r.1. Tabachnick & Fidell,

2007 , oto),.86-89), to opprc& 6e5op6vo proq petoBX.rlnlq pnopofv v0 perooxl]pd,rt-

o0oriv oq ehig oe o16o11 F€ qv roteuOuvol Ko,r ro Bo0p6 oouppetpiog t"qq rotuvoptlq:

一　

　

　

　

　

　

　

　

　

　

　

〓̈
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Kotovoprl ps

p6rpu Oetrrcr1 l"o(6tr1to

6wovr1 Ostrrc( ),o(6tqto yopiq trl16evrr6g ap6q

wtovrl Oeurc( ),o(6tqtu pe pr15evrrc6g trp6q

pdrpra opvrlrrrcrl ),o(6t1ro

6vtovq opv1arcr1 l,o(6o1to

C : 1 - e)"d1roo1 trpr1, D : priyrotl trprl + 1.

NI18τασχηματtσμ6s

SQRT(X)

LOG10(X)

LOG10(X+C)

SQRT(D―X)

LOG10(D―X)

To 6e6op6va orpopotv tr1 petoB),rio1 6qpanrc6 xaxoE (oe mm) 6eiypotoq 339 uv-
6pcbv 18-26 etrbv. @o yiver 6repefvnon rov pdtprov rcevtpucrlq 06oriq, 8roonop&q rcor
rcutovotrnrc(g 6oprlg.

Mro ruprbtrl eir6va, fl19 Korovol"nrcnq 6opnq t1g petoB),r1r\c, ttaXoE pog 6ivei ro
rot6ypappu 'c,ov 339 trprbv. H rorovoprl eivo,r fvtova l.ent6rcuptq (leptoku-rtic)
rur uofpperpn ()"o(0 Ee(rd (positively skewed).

Aut6 <poivero,l Ko,r otr6 u1v oru6rc1"ro'r1 tou rotoypdpporoq un6 rqv rcuvovrrrl rco,-

pz6l"q (ypsppt rudvro oto yp&qqpo).
Xto 6e(i 6rpo tr1g rcotovopr'1q rupurqpofvtor p'epucdq peyd)"eg :nptq navtl aTJ6

ro 20 rsr rcdnoreq ),ry6tepeq nayrul an6 ro 25.

Histogram

xovovrxq xopn0trrq
(normal curve)

ftlfUm oo01lgsrpn roruvopft (AoEfi Oeuxo)

Σ０ぶ

Ｏ

　

Π
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SQRT(X)

LOG10(X)

LOG10(X+C)

SQRT(D―X)

LOG10(D― X)

:;o:339 uv-
rozopd,q rcur

,Lcr.- diver to
.eptoku-rtic)
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―
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or np6q out6q 8tvouv tr1 0etm",1 )"o(6triro ornv Korovoprl ror enrlped(ouv 6po-

otrr& zrpoq ru n&va m1v erctiprlorl tou opr0prltrrof p6oou.

Etov nivcrrs "Descriptives" acpo,ti0wrol ro rusprypoqtrcd otonoard.
To p6tpo 95% Confidence Interval for Mean e(r1yr1Or1rce otrl oe),' 75 rar 122.

|■|■■||■|||や蓼中中Ⅲ●
=●

■■●
鋼 istlc Std.Eror

nAXO= Mean 101318 ,1757

9504 Conndence   Lower Bound
in"劉曜l br mean   upper Bound

1●:472

11=1“

5%Trlmmed mean 10.542

median 10,100

Varlance 1● :464

Std.Deviation 3,23疇

illnlmum 5β

Maximum 28=0

Range 22′

inbrqua"me bge 2,9

Skewness 1,356 ,132

Kurec313 5,322 爆

Or trpriq 61ouv efpoq 22.2 1tt pr6yroto 28.0 rsr el.6poto 5.8.

O p6oog M: 10.818 Sroq6pei oro0rlt& st6 tov trttoo "5o/o Trimmed" : 10.512 rcot

an6 ro 6r&peoo Md: 10.100. Aut6 oTrox€Isi &l.l,r1 evSer(r1 6tr q rcotuvopt'1 eivor

),o(r1 6e(rd (0etrrc6) pe rcdnorcg arcpaieg pey&).eq trp6q ror ezrrpeBorrbveran ax6 :nc,

trp6g 1.o(6t"4r09 Kcrl rf ptroo",lg :

Skewness: 1.856 fiou 8sif,vfl 6vtovrl Oetrrcr1 l,o(6o1to,

Kurtosis : 5.322 ror Seilver 1"ezrt6rcupo1 rutovop(.

rcor un6 ro nq)"iro:

Sk / SE.k: 1.856 I 0.132:14.06 >> 2,6pa fvtovs oofppetprl Oetrrd,,

Ku / SE6 : 5.322 I 0.264:20.16>> 2, upa 6vtovu )"ent6rcuptt'1.

Xuv6u6(ovtuqra2 autd, rur1l,irco 8ro,nrotcilvoupe nr0uvo),oyrr& 6tr q rcutovopr'1trov

339 trpritv z&1ouq 6ev eivsr rovovrrctl. fio, vo, 6o6pe erSm6tepo ztou o<peil,etar outrl
11 evtovq on6rc)"roq on6 t"r1v rcovovrrc6tqto e(et&(oup€ KOt ttr ufi6f,ornu onoteX.6-

oproxtr trlg 6ru8rrcaoioq explore.
Xto ypdrprlpo 'oStem-and-Leaf'zropodOevtor or cpprrig up6g oe op&5e9.

Kfpro otorleio eivor 11 ovogopd o'ng22 oviotepeg up6g zou eivst ) 16.2 ru TroD ro

qu),),6ypuppo trq opoSonowi puli 8eiXvovtag ouorsotrrcd nrbg 0o rporv6tov T1 ro-
tovoprl lropiq out6q, 5",11"4611 lrs Trto ouppetprrcr'1 popql'I.

An6 tov nivs,rc, "Percentiles" 8to,zrtotritvoupe 6tr to evSoteto,ptrlpoprurc6 efpoq

Qi : Q3 - Q1 : 11.8-8.9 : 2.9, on6rt

απ0

鰈
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EAXOΣ Steln― and¨ Le五1 116t ~ ~~  ~~~~~ 
‐――――― ‐―ヽ――‐ 一―――― ‐―――   ‐・‐ ―

Frequency
Stem S Leaf

1  5. 8
13   6. 1333445567778
37   7. 0001333444445555566666777777778999999
40   8. 00000■ ■222233333344455556677777899999999
68   9.
000001■ ■222222333333334444444444444455555556666666777777788889999999
49  10. 00oooo01■ 11■2222222333333334444444556677788899999
50  ■■. 000ol■ 1■ ■■1222233344444444555555555666778888888999
23  ■2. 00■22344455555666778899
■8  ■3. 00001■ 123345667788
8  14. ■4448888
8  15. 25556899
2  ■6. 0■

22 Extrernes  (>=16.2)

Stem width:      ■.o
Each ■eaf:       l case(3)

Q3+1.5*Qi=11.8+1.5*2.9=16.15

_>6σεG τtμ69 8～αt>16.158缶 α107E6μαKp8s(Outliers,o)

Q3+3*Qi=H.8+3*2.9=20.5

_>6σ89 τlμ

`s8"α
t>20.58仲αl αKρα(8c(eXtremes,*).

xto 0qx6ypoppo (boxplot) o Srdpeoog (pufprl ypoppt) 6ev lropi(er ro6nooo, u1
0r1rcr1, rupoqovrirq )"6yro rtuiv 22 zo),6 pey&)"cov trtrrrirv, oz6te oupnepofvoupe 6tt 11

rcutovoprj 6ev eivsr rovovrrrl, o)"i"d ew6vrog fo6n 6e(rd.
'ooegnepmr,riroeig (cases) oupBol,i(ovto,r l"r,r o orpopo6v ca6poxpeg trp6g (outliers),

6qtc6r1 trp6q nou ottflouv nuvr,o an6 1.5 prlrcog 0n*nq (ei : 2.9) an6 ro lo ( to 3o
tetoptqp6pro (e6rb 61oupe p6vo uvrittepeg un6porpeq):

Q3 + 1.5 * Qi: 11.8 + t.5 * 2.9: 16.15 __ > 6oeg eivsr > 16.15.

'ooeq neprntriroeq (cases) oupBo),i(ovtor pe * orpopofv arpoieg trp6g (extreme),
61),u6r1 ap6g ruou un6louv xuvuo uno 3 pnrq Onrcnq (ei : 2.9) o,n6 to 1o ( to 3o
rcrupulp6pro (e6rb 61oupe p6vo ovrittepeg orcpoieg):

Q3 +3 * Qi:11.8 + 3* 2.9:20.5 __> 6oeq eivar>20.5,

L

輻
祠

E IT
蒻
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;IOOTI, TT

ue 6tr q

outliers),
rrlro3o

\treme),
r.1 to 3o

6n)"o6n to &topo 223,21,323,334,222,99,141 pe ovtiotorleq 1nc,] ttp6q28,26.4,

25,22.7,22,21.5,21.4.2ro K€q&1"01o 7.40a 5o6pe n6oo Be).trcbvrrorn Sraozrop&

KCr,1 I Koruvopr1 pet& tqv o<poipeorl touq.

Xto yprfi<pr1po "Normal Q-Q Plot" KotooDetrended Normal Q-Q Plot" Bl.6-

lloOp€ zrro rcoOopd :';;c,1 uor{c,ntpttrnctottc,, u,<pOf pe 6ur}"6 '.KXIK" ndvro oto Yp&ATl-

l-r0 K01 6e(i "rc),m" zrdvot oe rc60e pio on6 out6q rtc, neptnraoerq (cases) em)"6(ope

"show data values", tbor€ vo tpeovtotofv or rroSrrcoi touq.

ffi mto Esrooxnlorlopevn Korovo[n (Iuptlotpis)

'onrog eiSope oto rcerpd),uto 7.2, q rcotuvopr'1 tcov 339 trpcitv "Il&1ouq" 61er peyd),r1

Qetrrc( uouppetpio (substantial positive skewness) rcur enopfvcog rcutcr)")'q)"6tepog

prrooxlpo,xrop6q toug eivsr o LOGl0(X), cbote vo perooei 6poour& q e:ri6poo1

tcov arpoicov trpritv Ktrt n oouftpetpiu tqq rotovoprlq.

O petuolqpotrop6g LOGIO(X) ytvetur pe trg e((q evtol.6g SPSS:

TRANSF0RM >> C0MPUTE VARIABLE >> Target Variabte: L0G10.l-lAX0YI ,, Numeric

Expression : Lgr0( nAXOI),, C0M PUTE 10G10. nAXoYE=LG 10 (llAXot). EXECUTE.

H 6rs56uoiu outq u:io)"oyi(er ro,r uno0qrefer oto upleio clpprccbv 6e6opfvrlv (data

file) q v6cr petoB),r1u1 "LOG10.IIAXOYI", fioD uvul.rietor e6ril'

Mro:ipcbq etrc6vcr qq rcutuvopLrlg qg petuBln"ng "LOG10.[IAXOYI" pog 5t-

ver ro rot6ypopp0 tcov 339 psroo1lportop6vov trprcbv. H rco,ruvoprl eivur lovtpt-
rcd ouppretprrcrl (pe e)"d1rou1 0eun1 ),o(6qtu). Enrorlpoivetur 6tr oe npoypotrrcfq

6peuveg Be)"ucitoerq (petcrolqpcruopoi) uototi tou Bo0porS eivut ernOupqtdq, ru06tr
enrtpfnouv rllv tqoppoy( :lopclpetprrc(g otottotrrc'1g uv&).uor1g (Bland & Altman,

t996).

ΠAXOΣ
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Histogram

ヽ
じ
口
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●
げ
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1,00 1,20

Statbti
c

srd.
Error

LO●10.rIAXOYE  Mean l,0l80 ,00623

95%Gonfdsnce LowerBound
lntervalforMean UpperBound

1,0058

1,0303

5ツLT」mmed Moan {,013'l

Median l,oo4.1

Varlance .013

Std.Deviation ,11{67

tinimum
ilaximum

R."g.
lnterquartile Range

,76

l,s
,63

,12

Skewness

Krtt "i"

,721 ,132

1,019 ,2il

To p6rpo 95o/o Confidence Interval for Mean e(r1yq0qre "q6q otu K89.4.6.2 & 7.1.2

LOGlO.IIAXOT'

xto 6e[i &rcpo tlg K0rovop(g Troporlpofvr0l ]"iTrg trlsyd]"tg r1lr6q n&vo 0,n6 ro

1og10(X) : 1.4, nott ovrtororyti ornv upIlKn rlp( X : l}r/ :25'
or trp6q out6q 8ivouv e).dpotq oetucrl )"o(6tr1to or11^v=Krxrovopr] rcur cTEavepro'

vrol orqv opprcr'1 rl"ipurco, p6tprlo"qq (mm) oq X: 1OLoG(x).

Xrov nivsrs "D e scriptives" zrop oti0ev r, ar t a 7[€ptYp d,qlK& ororlortKd'
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Or trp6g log10(X) 6Xouv s6pog 0.68 pe p6yroto 1.45 rcor e)"&yroro 0.76.

O p6oog trov trpiov log(X) eivsr 1.018 Ko,t ovrtototlei oe trr6oo opXrrritv uprbv:
16rog(x): 101'018 : 10.42, evrb o aprrc6q p6ooq M:10.818.

H rco,tovop( 8ratqpei e)"&potq 0etucrl 1"o(6t1to rot Xezt6trlto, t<o,06tr:

Skewness / SEsk : 0.721 I 0.132 : 5.46 > 2, 6.pu Oetu<( )"ol6o1to,
Kurtosis / SEku: 1.019 I 0.264:3.86 > 2,6,pu )"ent6rupo1rcotovopt1.

Xuv8ud(ovtuq r,a 2 ourd rur1l.irco Srorsrotrbvoupe 6tr o p€rooxlpatrop6q 1og10(X)
en6qepe pe?'rirooq rqg Korovoprxqq Doptig ouyrprord p€ nlv upprct1 (rcq. 7.2),
u1")"6 q v6cr rursvopq zopopwet el"cqprbg uotippetpq.

fro vs 5o6pe nof o<peil.etor 11 pmp( uutri oouppetpio, e(etd(oupe orn ouv6leru
Ko1ro, d)"),o uzote)"6opoto tqq 8ra8rrcooiag explore.

Xto yprfiqqpo'oStem-and-Leaf ' nopotiOevtor or op6q 1og 1 0(X) oe opd6eg.

Kfpro otorleio eivor 11 ovoqopd otqv 1 rotcbtepl rqrTl < 0.67 rcur ouq 13 svrirte-
peq ttpfg > 7.26,7rou ro <pu),)"6ypappo trg opo8ozorei Seilvovro,q ouoto,ourc& rurbq

0o gurv6tov r1 rcotovoprl lorpig aur6g (zto oupperptrctl).

LOGI O.IIAXOYX Stem-and-Leaf Plot

Frequency
Stem & Leaf

1

1

1

1
3

13
34
37
7L
64
49
28
13
L2

1
13

Stem
Each

12. 5
Extremes

l width:
■eaf:

Extremes  (=く .76)
7. 899
8. 000■■■2223444
8. 5666666667777788888888888889999999
9. 0000000■■■■■■■■■■22222233333333444444
9. 55555555556666666666666667777777777777777777788888888888888899999999999

■0. 000000000000000000■ ■■11■■11111■ 111222222333333333444444444444444
10. 5555555555566666666666667777777777778888999999999
■■. 0000000■ 11111■ ■■222233333344
11. 5557777899999
■2. 00000■ ■■2233

〈>=■ .26)

.■ 0

■ case〈 s)

Aπ6 τov π御αKα ``PerCentiles''δ lαπt∝6voυμ8 6τ lτo 8Vδ Oτ 8ταpτημoptαK6“ pos(Qi)

8仲αt Q3-Ql=1.0719-0.9494=0.1225,oπ 6τ 8 η μ〔α μtKp6τ 8ρη τlμll 10g10(X)

8静αt απ6μαKρη(OutliC⇒ ①9<0,7657

Ql-1.5*Qi=0.9494-1.5*0.1225=0.7657_>X=1007657=5.83,

υπapxoυv a)語υε9 1l απ6μαKpeS(Outliers)>1.2557

Q3+1.5*Qi=1.0719+1.5*0.1225=1.2557_> X=1012557=18.02,

Kα12 αKρα〔8c(eXtrelnes,*)① s>1.4394

Q3+3*Qi=1.0719+3*0.1225=1.4394_>X=1014394=27.50.

Στo O■K6γ pαμμα(bOXP10t)δ tαπtστめvoυμ8 6τ l o δtalLεσOc(μα6pη γpαμμll)χ①ρ{¨

ζεt σχ8δ6V στη ll`ση τη 01Kη ,αλλtt υπttρχoυv 14 7Eα pttτυπ8G τllL`s πOυ

`χ

oυv ①9

L
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r. -6.

Irxrov npcirv :

lHorl:

l;tl.
l;u\,opr1.

,io- 1og10(X)
xrl lxep. 7.2),

olq ouv6lero

t; o!ci6eq.
-:r- l3 crvrbte-

cruonrd, ncbq

,9999999999
:444

、さ86ρos(Qi)

■1110g10(X)

' =583,

〕r =1802,

‐2~50.

I(「 t卜111)χOpi―

:OU 8χOじV OS

ozot6)"eopu q ratovop( vo nopopdver e),oqprbq )"o(r1 Oetrrcd (slightly positively
skewed).

Ot L4 attrtq nepwtrboerg (cases) eivor ep<poveiq o'to ypdqrlpo rog an6parpeg
(outliers, o) yro to 6topu (case)

82,310,196,257 ,309,152,192, 141,99,222,334,323 Ko,r oq orpoieq (extreme, *)
y10 ra dtopo (case) 21 rat 223.

LOGlO.TIAXOY'

Xto ouvdlero 0u 6ofpe zr6oo Be)"urbvrrol q Sroonop& Kor q Ko,rovop( petd tr1v
oquipeorl trov tptrbv peyol,ftepov upritv: 28,26,25.

@o np6tter vo eTnoqpov0ei 6tr q rutovoprl otqv vfu rnq popql (6puotrrcd oup-
petprr6reprl t1g opprcr1g, Keq. 7.2) pnopei vs, svo,fuuOei zrupupetptr&.

Xto ypdqqpc "Normal Q-Q Plot" & "Detrended Normal Q-Q Plot" tpoive-
rol Trro ru0opd ozu6rl"ror1 uzr6 t1v rcuvovrrc6o1to, oe 3 rupirog zrepmtritoerq (cases):
223 &,21 (aq u,rcputeg, *) ror 323 (roq 11 pdyrotq cn6porcp1, outlier). Aut6g ovtroxol-

Xofv otrg trp6g log10(X): 1.45,7.42,1.40 rcor otrg oppr6q trp6q X :28,26,25,rut
(elropi(ouv ooqrilq an6 ug alu),eq336 upprc6q up6g.

Peroentites

Percentiles

lition l)      nAXOY=

r'S HInges    LO● 10.

,8432 ,3808 ,9404 1,0043 1,0719 1,1717 1,2279

,9494 1,0043 1,0719



134 .* KegoAoro 7

【●
Ｃ
』
』
Ｏ
Ｚ

Ｏ
Φ
一
り
Φ
Ｑ
Ｘ
国

０
，

８

０
，

６

０
，

４

０
，

２

鴬

ｃ
目

ｏ
Ｚ

日

ｏ
と

＞
Φ
∩

Normal Q― Q P10t ofLOG10 ΠAXOΥΣ
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３
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３２

／
／
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０

θ
∂

0,8            1,o 1,2           1,4
Observed Value

1,0                1,2

0bserved Value

Detrended Normal Q― Q P10tOfLOG10 ΠAXOYΣ

‐
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7.3.1 H racavopti ttov ttptiw logl0(X) XapiE 3 arcpaieq (N:336)

Iro rerpdl"uto 7.2 etSupe 6tr 1 rco,tovoprl trov 339 rrptuo.'t "fl&1ouq" 61er peyd)"r1

Oetrrcrj uouppetpiu (substantial positive skewness) rccrr q ov&)"uo{ qq nopupetprr&
0o rltov o66rctpq.

Ito Kep&}"oro 7.3 ei8upe 6tt o petuoltlputtop6q trov opXrrrbv ttpritv X oe logi0(X)
66rDoe rcutovopr'1 o1e66v ouppetprrc(, 5r1)"o6t'1 pe prrcpr'1 Oetrrc1 1"o(6t1to, zrou oqei-
l"etor rcupirog oaq 3 peyolftepe g:'ryttc,z8,26,25,nou ouvrotofv pru prrcpr1 ouotd6s
(cluster) 66Xropn an6 ng (tL)"tc,336 nptc,.

'Onroq 11611 enrorlpdv0qKt, orrlv v6o outtl popqn rnq I Kcrrovoprl pnopei vo, trvo,-

Iu0si zopopetprrd, rcs06tr n plKpn )"o(6tqto nou eprpdvroe Eev o,fiotel.ei np6B)'qpu
yro r1g nepro'o6tepeq Tropoprtrprrcfq ototrotrrcfq pe065oug. 'Oproq, 11 epprpeio, trov
otutrotrrcrirv unotel.eopdtcrrv ozro,rtei ro ptxoolnputrop6 trrlv trprbv 1og10(X) otq
upprc6g oq X: 1gloclo(x).

Xm1 ouvdleio 0u Sofpe ov q sv ),6yro rotovoprl pnopei vo Bel.trot0ei petd m1v

aqoipsorl trov 3 uutrbv zo?'6 orpuiorv trprbv.
Or 3 outfq neprntrboeq uqoporiv rrq:r'ptc,"'tlctyoDq" trov e(t1q ut6prcov:

uropo 223o pE

&ropo 21o pt
uropo 323o pe

log10(X)=1.45

log10(X)=1.42

log10(X)=1.40

→   αpχtKll τtμll X=28,

→   αpχtКliτtμll X=26&

―→   αpχtく1l τtlln X=25.

H urpuipeoq touq un6 to upleio upprccitv 6eSop6vrov SPSS yiverot pe "delete".
H nporctu<q qq uquipeoqq, TIpw tqv nipro otortottrcrl uvdXuoq, peprrccbv no)"rl

urcpo,irrtv trpritv, (influential cases) nporcerpdvou vu 61oupe ouorootrrtl Be)"ticoot1 tqq
8ruozopdq Ko.r rnq rcuvovrrc6tqtcrq rnq rcutovopnlq 6ev eivur ondvrcr ofllv tTrtortlfto-
vrrcrl 6peuvu, 6nroq yro nupd6erypo, o€ uvo),rioetq tou 1p6vou uvti8puorlg (Ratclifl
1993). tre prl TrapoptraKfq 6psoveg, onruoc,x.y. oe uvolfoelq orKovol-rtKciv rcur ror-
vrovrrccbv 6etKt(i)v q nportrrcrl ouul eivot )"iyo mo outrvrl. llopd8erypo 11 uqoipeorl
trprrbv pe un6)"orzro (residual) > 2.5 rurnrc6q unorltoerg oe uv&Iuor1 qq O)'upnturctlg

eni8puorlq oto epzr6pro (Rose & Spiegel, 2011).
Ie nerpoputrxfq, 6proq, €peuvsq 11 urputpeorl upltrcrbv ttpcitv ;.rnopei vo 61et 6pu-

putmfq enrnrcboerg oto pr6ye0og Ko,r orlv eyrcup6rqtu r(Dv ororlortrccbv unote)"e-

opd,rcov (Bakker & Wicherts, 2014). fiu tov )"6yo uut6 0u np6ner vu yivetcr pe

rperScir rcor p6vo petd ur6 ouvertiptloq otorleicov 6nrrlg to p6ye0oq tou 6eiyprutog

(N), n 8ruonopd, q 0ecoprltrnl Bdoq qg 6peuvug, 11 rcfpru otottotrrtl ovdtruoq, rcor

ro ov n uv6)"uoq eivut 8tepeuvqtrrl (exploratory) 11 smBeputcotrr<r1 (confirmatory)

rcd,norug Oecopiug.

Or 3 outfq trp6q oulv opprcrl touq popqrl qtov or X : 28, 26, 25.
H uquipeorl touq un6 to upleio 6e6opfvrov SPSS 6yrve oq e(qq:

DATA >, SELECT CASES ,, IF CONDITI0N IS SATISFIED: IIAX0E < 25.

'Etor, qil"tpupiotrlrcuv un),d ot 3 out6g trp6g 6opiq vu uqutpe0oriv te)'eicrtg s,n6 to
upleio rcut q uv&)"uoq "6tps(e" Xcoptg uut6q trq np6g pe N:336.

An6 tt1v Explore nuputi0etor o nivsrog "Descriptives", to rot6ypuppo
(histogram), to rpu)")"6ypoppo (Stem-&-Leaf) rut to Oqrc6ypupprn (boxplot).
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.4z16 tov nivsrcs, ooDescriptives" 6ro,rnotrbvetu,r 6tr tu p6tpo rcevtprrrlq 06oqg 61ouv

ouyr)"iver peto(6 toug (p6oog :1.0744, p6oog'o5o/otrtmmed": 1.0lll,8rdpeoog:
1.0043), npaypanou Seilver Beltiroorl rqq oDppsrpiog trlg ro,to,vop(q, 6nroq out6
ernBeBorirveto,r rcol sn6 rtq trpdq Lo(6t1toq (0.489) rcur r6ptrooqq (0.334), o).)"d ror on6

to rqlirco touq 1rs ro rDnrrc& toug orpd.)"poto (0.489 I 0.133:3.68, 0.334 I 0.265: 1.26).

To pdtpo 95oh Confidence Interval for Mean e(qy(0qrce ocr1 oel,. 75 rat 722.

H rotovop( trov 336 psroo'Xnportop6vrov uprirv eivor eprpovrbq ouppetprr6tepq
tqq opprr1q, o).),d rcor autrlq rrr:v 339 ptroo1lponopfvrrlv uprbv, nou eilov 6ei(et
pru prrcpr1 Oetuc( 1,o(6tqto, q onoiu, 6prog, 61er el,sttoOei uro0qt& otqv nopofoo
ovd),uor1 rco,r <puiveto,r un6 tr1v ru),r1 npoooplloTl rou rotoypdplrorog otlv Kovovt-
rcl ropru6l.r1 (ypoppq rdvro oro yp&qnpa).

An6 to rpul,),6ypappo (Stem-&-Leaf) <puivetsr 6tr q v6o, rutovopt'1 nep#1et 11

TEapanTll"c,logl0 op6g: 1 e).6po'tr1 (<0.76),10 p6yroteq (> 1.26). @o 6o6pe ou1

ouvflero ewel,rbq 'omerpcputlrc&" nolct Be)"tiroor1 trrzropei vc enrrp6pet 11 tuut6Xpovrl
orpoipeoq Ko,r rrrlv 11 uutrirv rup&tuzrrov trprbv.

ltoG10.nAxoE(N=335,ot3pey<r}ritepegext6g)stem-and-LeafP1ot

Frequency

13 g. OOOLLL2223444
134 8.5666666657777788888888888889999999 ,

|379.ooo0ooo11LLLLrr!!22222233333333444444
llt9.55555555556666566666666667111777711117777777788888888888888899999999999
\64 LO. OOO0OOOOOOOOOOOO00111111LtrLLLLm222222333333333444444444444444 

l

1ag ro. sss555ss5s56666666l66666771i77777711888899999999s ,

13 11. 555?7778ggggg

L L2. 5
10 Extremes
Stem width:
Each leaf:

(>=L.26)
.10

1 case (s)

N336 

-9596 

c*fid"n"e Low€r Bound
lntervalforMean UpperBound

5"/" Ttir"r"d M"*
M"di'*
V"ri"*"

t*



nAQpnC lleprypocprr<q Irortortxq Avo,\uoq oro SPSS r 137

i.ri: 06oqq 61ouv

111. br&peoog:
ur1:. 6ncoq crut6

It. crildrursn6
1 0 26s:r.26).

175 rat 122.

onrppstprr6te pr1

rou eiXov 6ei(er

ft oqv nopofou
r)g orlv Kovovt-

oprl nepr6let 11

)- Ou 6ofpe oq
a 11 root6lpovrl

88899999999999
4444444

ヽ
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LOGI0.IIAXOI [N=336, or 3 peyafu]tepsq erct6q)

7.3.2 H rcaravoptl rav uprbv logl0(X) XupiE 14 arcpa{eq (N:325)

Xtlv npoqyofpwq ovdl.uor1 (rcerp. 7.3.1) ei8upe 6tr q rotovoprl trov 336 uprbv
1og10(X) (n upXrKrl yapig 3 arcpoieq) eile ro)"r1 npoo6yyrol rlg KovovlK6rqrug,
6norq 66e(av q 1,o(6u1to, 1 rcriptrool Ku,1ro rot6ypoppo.

fro l.6youg rco0op& eni6er(r1g tqq edSpuorlg trrtv zofu6 urcpuirov trprbv 6ywe 1
i6ra ovdluorl, u),),6 uutq q qopd orpof orporp60r"6uv rcur or 11 urpoieq trpfq 1og10(X)

nou neprl.o,ppdvovtor oto <pu)")"6ypoptrto (Stem-&-Leaf).
'Etor, c,qorp60qrcov 6Xeq (11) or trp6q 1og10(X) zoo rltov <0.76 rt> 1.26.

fio ),6youq ofyrcprorlq ts o,notel,folroro r1g 6ro6mooioq "Explore" trov 3 rcrtu,-

voprbv p€ psroo1qputrop6veq trp6q (N : 339, N : 336, N : 325) ouvoyi(ovtot orov
zrivo,rco rueprypoqrrc[rv otottourcrbv (descriptives), otu 3 Orlrcoypdpputo (boxplot)

Ko,1 orov zrivo,rcu e),6yyov rovovrrc6tr1tu,q.

H pe)"tirooq rrrlv ororlotrrcrirv on6 m1v 1q rcutovoprl Logl0(X) (N: 339) o:'r12q
(Xcopig 3 orcpuieq trp6q, N : 336) Ko,l orqv te}"rrcr1 (Xapig 11 orc6pcr urcpoieg trp6g,

N: 325) eivot ep<pov(q: peirooq tqq broozropdq rcot outrrpetpio zrou enrBeBurrbvetcn

rcu,r u,n6 u1 l"o(6o1to (0.176), t1v rc6ptoto1 (-0.260) Kot to nr1l"irco xoDq npog to
tuzrrrcdtouqorpd)"patu(0.176 10.135:7.3,0.26 10.27:0.96).Tuzrq)"irouutd
eivor p6oo oto eupfteps ono8ertd 6pw +3.29 (p < 0.001, two-tailedtest, Tabachnick

& Fidell, 2007).
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To p6tpo 95o/o Cottfrdence Interval for Mean e(qy(0r6e o'ro Ksq. 4.6.2 & 7 .1.2.

H Be),tirrrorl r1q oupptrpiuq t1g rotovoprlg quivetur ru,r sn6 touq e)"6y1ouq Kovo-

vrrc6tqtog, TroD ornv 3r1 rcotwoprl 8eiXvouv pr1 o"4puvtrrc( on6rc1"roq (p:0.086 rcut

p : 0.045, 6I),o6( nr0ov6trlto orp6)"potog tfnou I > 0.01).
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flpoSAnpato Kot Aorfrosls Vlo ASon mo SPSS

1. Eqdppooe tr1 6ru6rrcuoiu ANALYZE>> Reports --> case summaries -->

Statistics ytu rnv uvutpopd (reporl) KOt rov unoloytop6 r(Dv Tttptypu<prrccbv otu-

trotrrccbv tcov trprilv 3, 4, 7, 4, 4, 6, 8, 2, I, 9.

2. E<p&ppooe q 8roSrrcuoio ANALYZE>> Descriptive Statistics -- > Descriptives yu
tov unol,oyrop6 tcrrv rceprypuqmcbv ototrotttccitv tcov 10 Bupcitv tou llivurcu 1 . 1 .

3. Erp&ppooe tr1 Sro8trcuoia ANALYZE>> Descriptive Statistics -- > Descriptives

y10. rov unotroytopr6 rov TttplYpu,qtrcbv oto,ttottrccbv trrlv 15 Bo0po)'oytcilv Mnd-

oK€r roD flivsrccr 4.4.

4. Erpdpprooe tq Stu8trcooiu ANALYZE >> Descriptive Statistics -- > Frequencies

(Statistics, Charls) y1o, rov uno),oyropr6 rov fteptYpotptrcdlv otortortKcbv Ko,1 rou

rotoypdppotoq rcov trprbv 6, 7, 4, 2, 5, 2, 7, 4, 2, 3, 5, 5, 4, 3, 6, 3, 4, 4, 5, 7'

5. Eq&ppooe n1 Srusrrcooicr ANALYZF.>> Descriptive Statistics -- > Frequencies

(Statistics, Charts) yro, rov uno)"oyrop6 rcov rltplyporptrcilv ororlortKd)v Kot rou

rotoyp&ppuroq rov trpcilv 1, 2, 2, 2, 3, 3, 3, 4, 4, 4, 4, 4, 5, 5, 5, 5, 6, 6, 7, 7'

6. E<pdppooe tq $tu8muois ANALYZE >> Explore (Statistics, Plots) yro rov ulro-

)"oyropr6 rolv fieplypoqtrcrbv otu,trotrrcrirv (descriptive statistics) Ko1 rrlv Kuro-

orceur1 tou qu),)"oypdppotoq (stem-& leaf), tou rotoypdppotoq (histogram), tcrlv

ypuqqpdtcov KOt r0lv e)"6y1cov rccrvovrr6tqtoq (normality plots) rcut tou oqrco-

ypdpptutoq(boxplot)totvtrpLcbv 6,1,4,2,5,2,7,4,2,3,5,5,4,3,6,3,4,4,5,'7,
6,\,4,2,5,2,7,4,2,3,5,5,4.3,6,3,4,4,5,7,6,1,4,2,5,2,J,4,2,3,5,5,4,3,
6,3,4, 4, 5, J .

7. Erpdppooe tq 8tuSrrcooiu ANALYZE >> Explore (Statistics, Plots) yrcr rov uTto-

),oyrop6 rcDv ftspryporpuccitv orottorlKcDv (descriptive statistics) Kot rnv Koro-

oreurl rou <pu).).oypdppotog (stem-& leaf), tou rotoypdpputoq (histogram), tcrrv

ypuqrlpdtov K01 rcDv e).6yXrov ruvovtrc6tqtuq (normality plots) ror tou oqrco-

Tpdplroroq(boxplot)tcovtrpcilv 1,2,2,3,4,4,4,5,5,6,6,6,8,8,9,9,9,9,9,9,
g,10,12,12,12, 12,12,12,12,12,12,13,14,14,14,14,14,15, 15, 15, 15, 15, 15,

15, 16, 76,16,16,16,1,6,17,7J,77,17,17,18, 18, 18, 18, 19, 19, 19,20,20,20.

j二 12&7.1.2.
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Xpnorpes Enronpovoers yro us ohpoiss up€s (extreme values, outliers)
H tlruap(r1 orcpo'irov (to)'ri prrcprbv ( no).6 peydlorv) trpcbv eivur orlvrlgeg qa,w6pevo otu
pr1 tuluiu 8siypoto (non random samples). Apo n ep<pdvro.q touq eivur notrrl 0uxvr1
orrv spTr€rprrcr1 6peuvu (empirical research), 611),o511 orrlv sTrlornpovrnrl 6peuvu nou
Booi(etur otrlv crvd,l"uoq Seiypuroq. rtrq telvo),oyrrc6q ento,..1peq, rrou oro Dsiypru
zrepil'opBdvovrur 5e5otrr6vu telvucrlq uenq, r epqdvroq urcpuiov irpcirv pliopei vu eivo,r
onot6)"eopcr 8uo).ertoupyiuq (disfunction) 11 0oprlBou (noise) rrq lrsrprlrrKrlg 6ro6rro-
oiug rco,r uwrpetorzri(etur p^rs rpt)"tp&propcl (filtering), nporcerp6vou vu percogei r.1 orc6pru
Kor vo, o,zrul'errpoei 11 ezri8puorl roDq oro, otutrotrrcd, tou 8eiyprutoq (zr.1.otqv epBroprl-
1ovrrcr1 r1q rcivqoqq, Winter,2009, oe1,.301-3 l6). Xe 61,),eq,6prr:q, ezrrotrlpeq,6zrrrrq
yru nupdSeryF.o, orrv erczro,i8euoq fiou oro Deiypu nepr)"uprBdvovtor DeSopr6vg ,,tvgpr,r_

Trrvqq oupTrsptqopdq", 11 eprpdvrorl urcpuirov trprirv eivur ouvr100g unotfl.eopo urcpgirov
Bro)"oyrrcrbv rcur yulo)"oyrrcrbv l.ertoupyrriv nou 6ev pnoporiv (orire np6rsr; vu qi).tpo-
proto6v. xtrg zreprntri-losrg uutdq q avttpetrirnroq rnq urcpuioq sniSpoorlq roDq oro.
otuttotrrcd tou 8eiyputoq yivetur ouvrl0roq Fs rov rcotd)"),r1),o psr00rrF.0rrop6 tcov
upprccirv uprirv (Bland & Altman, 1996). Evu),),ortrrc( trriol1 oto zrp6BrqpLu uut6 aivur
n Xpnon tqq rcutd)").qlng pn na,pupetprrqq pe066ou uvd),uor1q, 6zroq, yru zropd6erypu
o 6)'ey1oq Mann-whitney crvti tou r),a,orrcori e)"6yxou t-test ytu q oriyrcprorl 2 uvt\up-
qtcov Seryprdtcov (Bakker & wicherts, 2014). re nro ond.vteq nepmtriroerg rcor [erd
uru6 enuprq pe0o6o)'oyrrcr1 ur,o)"6yqoq peprrc6q no)"6 "6puottrc6q" urcpa,ieq np6q (highly
influential cases) pnopei vu o,no,),erq0oriv on6 to uppr6 6eiypu. xuoolputr.i 6peuvu
otutrotrrrlg zrpooopeicooqq (simulation study) Seixver 6tr 11 urpiBer0. K0,r r rop5q uvcr_
)'6oeolv 6ncog 11 ouox6ttotl (correlation) rcut o 6),ey1oq (t-tesQ Bsl"trclrvovtcl orlpuvtrrcd
Ko't ouororlK& pretd tqv u<puipeoq rcd,zrorrov nohi orpoirov trprcilv (Osborne & Overbay,
2004). T6)'oq 11 pe),6q erbrrcd, tcov urcpuicov trprirv, nou 6ev eivor uftot6l,eopu orpdi,pu-
roq rou pr]luvropori Trou rlq npord).eoe, 61er rcur ourl enrofllpovrrcri u(iu, urc6pr1 rcur
oto n)"sioro trlq orunonrcrlq epprlveioq trov "0uupd,tc)v" orl (rrrr1 (Kruskal, 19gg, 929).
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