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ABSTRACT

The purpose of this research was to study factors affecting the color and lightness
of Thai skin tone. Four factors were studied: gender, region of origin, workplace, and melanin
and hemoglobin. The samples were 171 people in total, and their ages ranged from 24 to
70 years old. They were from 6 regions: the Central, North, South, East, Northeast, and West.
The workplace was divided into outdoor and indoor. The skin color of five body locations
was measured with a color luminometer, CS-100A Konica Minolta. The explored positions
were left and right cheek, forehead, chin, and inner arm. The skin color data were analyzed
by the CIEL*a*b* and CIEL*C*h* color systems while melanin and hemoglobin were analyzed
based on the spectral reflectance of skin. Statistical t-test and One-way ANOVA were
performed to confirm the difference of skin tone in each variable by significance level
of .05.

The study results revealed that females had higher skin lightness L* than those
of males at a significance level of .05 in all measured areas. The mean values were 60.08
followed by 55.78. The skin redness of females was higher than those of males only at the
inner arm area with a significant level of .05 and mean values of 12.12 and 11.19,
respectively. The yellowness values were not significantly different between two genders.
As for regional factors, all 6 regions had different values of lightness, redness, and yellowness
at a significant level of .05 in all positions. The North had the highest skin lightness at 65.08,
whereas the South had the lowest skin lightness at 48.36. In addition, the West had the
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highest redness at an average of 15.56, while the North had the lowest redness at an average
of 11.05. The West had the highest mean value of yellowness at 19.07, and the North had
the lowest mean value of yellowness at 16.46.

Regarding the workplace, the outdoor workers had significantly lower skin lightness
than those of indoor workers in all positions with .05 level of statistical significance and
mean values of 53.46 and 60.09, respectively. The redness values of outdoor workers were
significantly higher than those of indoor workers only at the forehead with a significance
level of .05. Their mean values were ag* = 14.74 and 13.61, respectively. The yellowness
values of outdoor workers were higher than those of indoor workers with an average of b*
= 19.10 and 18.01, respectively. The spectral reflectance analysis of white, tan, and dark skin
indicated that the spectral reflectance decreased at the range of 520-610 nm which could

be clearly noticed in dark skin tone.

Keywords: Thai skin color, gender, workplace characteristic, region, face
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M13199 2.1 YoyadnnzuedaIeilediie Konica Minolta $u Chroma Meter CS-100A

Type

SLR spot colorimeter for measuring light-source and

surface luminance and chromaticity

Acceptance angle

10

Optical system

85mm /2.8 lens; SLR viewing system; flare factor less

than 1.5%

Angle of view

9° with 1° measurement area indication

Focusing distance

1014mm (40 in.) to infinity

Receptors

3 silicon photocells filtered to detect primary stimulus
values for red, green, and blue light
Spectral response Closely matches CIE 1931 Standard

Observer curves

Response time

FAST: Sampling time: 0.1s, Time to display: 0.8 to 1.0s;
SLOW: Sampling time: 0.4s, Time to display: 1.4 to 1.6s

Luminance units: cd/m2 or fL (switchable)

Measuring range

FAST: 0.01 to 299,000cd/m2 (0.01 to 87,530fL); SLOW:
0.01 to 49,900cd/m2 (0.01 to 14,500fL)

Repeatability

Luminance (Y): £0.2% of reading +1 digit

Chromaticity (x,y): FAST: Y 100cd/m2 or above: +0.001;
48.1 to 99.9cd/m2: +0.002; Below 48.1cd/m2: Below
measurement range

SLOW: Y 25.0cd/m2 or above: +0.001; 12.0 to 24.9cd/m2:
+0.002; Below 12.0cd/m2: Below measurement range

(Measurement subject: Illuminant A)

Target value

1; set by measurement or numerical input
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M13199 1.1 YoyadnnzueaIeiledie Konica Minolta $u Chroma Meter CS-100A (si0)

Measurement modes

Absolute color: Yxy; Color difference: A(Yxy)

Display

External: LCD; 3 values (Y, x, and y) of 3 digits each with
additional indications
Viewfinder: 3-digit LCD (showing luminance value y ) with

LED backlight

Data communication

RS-232C; baud rate: 4800bps

External control

Measurement process can be started by external device

connected to data output terminal

Power source

One 9V battery; Power can also be supplied via data

output terminal

Operating
temperature/humidity

range

0 to 40°C, relative humidity 85% or less (at 35°C) with no

condensation

Storage
temperature/humidity

range

-20 to 55°C, relative humidity 85% or less (at

35°C) with no condensation

Dimensions (W x H x D)

79 x 208 x 154mm (3-1/8 x 8-3/16 x 6-1/16 in.)

Weight

890g (2 lb.) without battery

Standard accessories

Lens cap; Eyepiece cap; Protective filter; ND eyepiece

filter; 9V battery; Chromaticity chart; Case

fia: https://sensing.konicaminolta.asia/product/discontinued-cs-100a-color-and-

luminance-meter/
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A7 2.8 Konica Minolta Chroma Meter CS-100A
fian: https://sensing.konicaminolta.asia/product/discontinued-cs-100a-color-and-

luminance-meter/
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Fnfiarwanunniu wwieatufuauiiguyviashuneanesodasdfinfid iy

alvSu Anslanuna [33] lvinisfnwdRaaulne innsindianulneg 5 druns
o319 iun uindreuazan wihnn s uazlduou Tagldia3esilo Konica Minolta CR-
20 color reader $1uan 107 au wiadutindnwinazyrainslurnzinaluladdoansinay

wInendemalulagvunasyuIiuig 92 au uazls Aueduegludminasyys deneu

9

a2



N1530dHY Jidsmnmaaesavdedlildiniesdonvsendndnginuaiiy nseferin1sang
PUINDUVININITNAGDYS HANISNAABINUIN USLIAULARIUALTAIANLLAY (Redness; a*) 1RNN71

UL RN warA1s TuvaeiiAinumaes (Yellowness; b¥) vaavnusauwnuazlid

= =

AULANA1IAY wonantusalduaudiliniaNaIns (Lightness; L*) Na

Y

<
an LayArady

[

U3nundainuaineiiaiige Wnedaviadianlaainnisinadluwauindiives Gamier

WUIIWIAIMIULAT AIAILLIEDY UagAIAUET1909RlllTeinTeandndfauleaguin

= a [J

W eLleannuauindiives Garnier IeoyadiininTouAquATUAALEITIlUIUTIALELA Way

¥
= ]

Toyadilnguinandiavesauglsy Juhlnliinnuaenadeiiaihuauindiilunieuiu

Neulne
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uni 3
A5n15a1HUN15I8

YY)

Tuns@nwsesdnazamnuainavastinaulng laiRsn1saiunsIidesail

3.1 MIATYUNITNARDY
3.1.1 ngudiegns
Srununguiaegeiildlunisfnwiadsdivedu 400 au lngldgasnis
AUIIYBA Taro Yamane [34] faaunisi 3.1 1umsmﬂfq'mﬁ’aasjwmmszmmﬁwmiu

Usewelnglud w.e. 2563 911U 66,534,000 AU [35]

n — G.D

=] 3.1
1+Ne?

il n A9 VUIAVBINFUFIBENNABINTS

N A9 Yu1AUaIUsEUINT

e fio AUAAIARRDUTBINAUIRE N NEaNTULA

TnsnusdunudosAlnamaresiuiu 200 AU LazAULT oI RINEIWARGS

o

913U 200 AY AiflgsegRud 24 - 70 U anuuldvinnisimuaginafiddaeendu 6

nlinA Ton N1ANANe NPT NALE N1ARzIUeaN NARsTURBNRENLD LaznIAns TN

e

'
=

Fauuamudnwaungimansvesussmalng [22,23] waglanimuadnuugveaniuniingu

[d [ 1% Y 1% [ 1
panlu 2 aﬂ‘wmﬂmm NMIATUNAIILLD LLE]%V]’N’]UIU?ZJ

3.1.2 a%esile
3.1.2.1 dwdunsinduazanuainswesialaldindeeinddvie Konica
Minolta 3u Chroma Meter CS-100A
3122 dwumsinannzuadunisvnasdddldiadesiauasivie Konica

Minolta Ju Chroma Meter CL-200A



mwﬁ 3.1 Konica Minolta Chroma Meter CL-200A

fiun: https://sensing.konicaminolta.us/us/products/cl-200a-chroma-meter/

3.1.3 ARUINTINER?
fvuasusnsiamanasaiauaI@esiall 5 dunds danwil 8 n
waz @ loun uAud1e wANeIn AINaTsUee NN A9NA9T89AN LAFULUURIUTIN B9
Fumisuinaluvihuansdshunidiinazgnaudatuuannniian uazudnadduvusimgn

Jusunusunidlusudvselinsgnduiaiuunaiineutineies

(n) (2)

AN 3.2 (1) ALAUIUDINITINAARALANANNEINVBIRIUS UL
(1) FAUIVDINITINANFLAZAIAIUAINVDIRIUS I ALY UL

Fisnandi 3.2 (®): https://anatomy.lexmedicus.com.au/collection/elbow-arm

a5



3.2 SunausLdun1MaaDs

dmsutuneulunisvaass Insrouiazis urinisinaduazaiauainsvesin
fiinsmnismeasszdesimuazeinielilfiedesdenwarndnsasiguaiifiusaluih
waruTnaduuay Wesndein1sinAdaraiauaineesings q lnsunaniadesdiens
wazndnfariguakariigeia mndufidisunismesossdesinmslidoyaduyanaadly
wuvauaLfInmAIANUIN N lelideyadiuyaraiFeuiesudiinihnmiaaduazainm
A9V

mMsTaduazanuainmei lnedeuiiveinmdwasAauainawesin 1iinsTnana
LaZAAINAT 9V UEV1IMT 8 White reference Tagldia3 83 Konica Minolta Chroma
Meter CS-100A fisuniaieatufuiunisiifnfia fsnmd 3.3 il eflagtianduauman
CIELAB [26] Tuwaziiinduazanuainsvesiiagrvaunismaassléiinsantufindr Y xy #¥n
adlunuudeuniuvesidsiunsvaastudagay fanwnianuIn 0 wiewvisdnssuiing,

yosanTIzuaiy q Ineldia3es Konica Minolta Chroma Meter CL-200A

(n) ()

AN 3.3 (N) TUABUNTINANFLALAIAIUAINNYDILNUAVINSD White reference

(1) TUNBUNNTINANALALAIAINUAITIVDIA L AUINADINTIAR
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3.3 WATIZHNANISNARDY

L3

NSLVIUNISIUNITIATIANANITNAADY LAYIATSWUAAT Y Xy V09FLarAIINEINN
vesniidalalu CIELAB [26] Tnefitumaulunsuasedsil
3.3.1 MINATILVHATRITOYAFN
3.3.1.1 Ighen Y xy Aldannsinduazanuainmesin saudeenfildann
N31n White Reference snudaadumn XYZ tristimulus Ineldisulasannis xy Chromaticity

[26] FaaunsTi 3.2, 33 lay 3.4

Xi= Yx
y (3.2)
iy YX (3.3)
y
%
Z=Y— (3.4)
y

3.3.1.2 floutasa XYZ tristimulus 3eusesuds lhinisulandusn
CIELAB sladiuin157t 2.1, 2.2 way 2.3 91n1uriiAn CIELAB 2835wt 91 q fivnATuusas
yaradieszsiaduagainuainsesianulnenndadefiazAnuliun Jadelueans
Haduanuunnsraneniinieiiduie Jedevesdnuazaniuiivinau sudinsinseiany
Sufdvasiia (Chroma) wae 04end (Hue angle) Tnganunsaneinnudusdadldanaunisi

3.5 LAYNIAND9FNALAINAUNTTA 3.6 [36]

NEN CS RS (3.5)

*

h* = tan’! [E] (3.6)

ar



3.3.1 MIAATIWANANEDA
Tunsfnuduasauaiwesioaulneluaded 1l4aaRlunsvaaouot 2
wuu i n1s3asizinisieufisudade T-test (Independence sample T-test wa
Paired sample T-test) hay N1FILATIZUAMNLUTUTIUNIUAYT (One-way ANOVA) Tnaiinis
fvunszduuddnyegi 0.05
fuvsiu e e gilna Snwazantuiivhay

fUsaNy Ao AndlazAuaINewasinaulne
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uni 4
HANTLATIZYVRYA

FAtelivinsnwnfeiudtazsanuainswesaulne ednundadofidnareduas
aruaivesnulng Wnefitadefldvins@nuildnn AUuANFAITERINGIA ALLANAIIING
Qﬁmﬂﬁﬁ%ﬁm AIULANANITRIE N BT WT wazdildvihnmsesgiieatuans

wanluwazdlulnadulusisniganainisagioudsainnsu (Spectral reflectance) lnglu
Uihaufidouazuiuvnazgninniedsielusunuiduasaisainavesialuuinuy
wonnnidsldhidnasauainduudnauty wiun warans renaneasieduiuny
ArAnduazaualnveslunt il etiussufisuanuuanasvesdiafuusnalduou 3
ndandigideldviintsmaasudniy ieseidoyalnsninufouidisuanuunninues
Aadsszineiiuys 2 nguiiidaszainiu mawSeuifisurnuunnsinsanndsvesnguiietng

2 nauiilidudase waglaseinnunUsusInsuumadedfiseaunantedu 95%

4.1 manslnzideyavesnisidenldiniesiielunisnaaes
Jitulevinisinuieiefieofidonldlunismaass Ingvihnsmaaouirdesile 2 wila
A9 Konica Minolta CM-512m3a Spectrophotometer ﬁLﬁuLﬂ%aﬁaﬁmﬁamié’mﬁaﬁ’ui’mq’tu
ns¥aen Tneiduin3eadeid 3 aamnisin (25°, 45° way 75°) Fawaanisluedonduwuuag
WU A28A1TIALEILUY 18 RAnslunulsell arIiNaaws199A1d@31nAINTEL D UTDIUAS
warannsadenvinvesundsindauasldnainvats lnensvnassildunasiidauaiuy

D65 wag Konica Minolta CS-100 Chroma Meter #tiuLasaaiion liadenisdudasuinaly

q

£
a

Ms¥ard uazarlvinadndvasadinainisasiieurenanduiy wasiflosaneosdioriiad
Fosodauasinaeuen SedianudndufineforinAuasmnuiuw1ig1eds (White reference
plate) ‘v;ﬂﬂ%”’a

WennadesdefilialngiAsatu Konica Minolta CS-2000 Spectroradiometer i
Hundoiiedneds (Reference) Tngvmsinrduasaruaingionun 5 3 loud duns #den &
widos Ay uard Sswanmsnaasmut wdesdioUssanitliendensdutadiyngléuans
ANAAMEDY (Yellowness; b¥) warauadng (Lightness; L¥) flndisafuiniasdiosnsds was
frmauansstueesiiossinnitendensduiiaiuing wiiiAinuuns (Redness; a*) 2zl

WANFNINULAE N9 5 & NLAYiNN15IRA1 fan1nd 4.1 (1), (v) wag (A)



Va o Y Y

We9ng 398 BIN13AIUANAILUTLIT LT INATI DA AR BN SR BULUAIYD IR
PniATeslleUssianidetodemsdudaiuinglunisinan JuhlvdideifennTesloussnni
Liendenisdudanuing CS-100 Chroma Meter lunisvinisneaedluassil inseduesosdls

uadn nnwlaagaan waglianlndlAsaiuiAses CS-2000 Spectroradiometer

100

80 0]
(n) 60
40
(0]
20 ®
2 v |
o0
-20 - [}

-40
-60
-80

-100

-100 -80 -60 -40 -20 O 20 40 60 80 100

100

(@)

80

60

L*

a*

°g

L*

100

80

60

40 B 40 B )

20 ' 20 '

0

0

-100 -80 -60 -40 -20 0 20 40 60 80 100
b*

-100 -80 -60 -40 -20 0 20 40 60 80 100
a*
A 4.1(n) NTMIAIATILLAILA ATIUIE DI INNSTAdEUNNT AT LA 5 ARaELATos CM-
512m3a Spectrophotometer, CS-2000 Spectroradiometertiaig CS-100 Chroma Meter
(V) 5IAAILLAILAL AIETI9INANSNAABUNTSAAT I 5 FEIBIASes CM-
512m3a Spectrophotometer, CS-2000 Spectroradiometer Lag CS-100 Chroma Meter
(A) NFIMANAUIMAB IALAINETI INNSNAdEUNNTIAdTavan 5 ARIeiATes

CM-512m3a Spectrophotometer, CS-2000 Spectroradiometer Wy CS-100 Chroma Meter
Tglddydnwal O wni CM-512m3a Spectrophotometer

O wwu CS-2000 Spectroradiometer
Ay CS-100 Chroma Meter
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4.2 wan15nTsidayavasdiazaduadnevasiianulneg
Tunsneaesilldvhmsinduazamnuainesiaaulnes o 400 Ay wladumaye
1y 200 AU wazEvd LU 200 Au Ui IEneyly 6 gilaAvesUsznelne laun
mawile Mmangusendusnile nmanans manzTuean manziusn wasnald auiildnan
13u3snnsendiunsise wiidedisluaniunisalnisunsszuiaveadalasalalsun 2019
(COVID-19) au Paqfu fiflwasionsifudoyangidramnisveass Jevilvdiuugidisiunns

NAAB3anaIaN 400 Au W 171 Au tngvimsuanwasduiuaunudadeniidedenisiny

A9P15199 4.1

M13199 4.1 huugidnsunmaiassumudadelunisfine Msvue 171 aw)

Yadulunsdne MU (A1)
Ll
B8 81
AN 90
afimafifuie
AALNTD 10
AMARZIUDDNIAYNLD 15
AANANY 85
NARZIUDDN 12
AIARZIUAN 37
AALS 12
Snwazanuiivineu
MUNATA 53
vaulusy 118

NAILATIEVTBYAN1INTELRIvRdLarANaIvesiiAuingluwiaruS N In
Toun i sdenn ane wazldau nui vsnamaduuinadiinisnszasfveisauuns
finfaninuinadu 9 Taefinsnszaneinesranuunegiivszanm 5-23 udluvaziiuina
Wi vthann waglduruiinsnszangiivesinnuuwaseglugg 5-20 FadlowSoudiouaade

ANNKABIRluuTIMLAY wiiwin e Mduusnaluntdizgainiivinalduuy laed
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ANRREANLASEYN 14.60(+2.60), 13.97(+2.66), 14.57(+3.41) uay 11.68(x2.37) MUEGIU
wazuenNUdamuiraanumdewesiiaulngluynuiiunsiawnuaglifinnuwansneiuy
e TngilAauvaetegluyie 14-25 uarAiadevasusnauwiy nin A9 uarlauvusgi

18.74(+2.20), 18.06(22.35), 17.91(+2.20) way 18.58(+2.57) aud sy seiiuansluning 4.2

30 30

25 25

20 20

* 15 215 o
10 10
5 5
0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
a* a*
30 30

N

25 25
20 20

15 15

b*
b*

10 10
5 5
0 0o
0 5 10 15 20 25 30 0 5 10 15 20 25 30
a* a*

AN 4.2 N51MNITNTLINYAILALALAA BUDIATAINULASLALAIAINULNA DIVDIUS LIEULLAL

PNIN A9 taslanvuveainulne

Tnglddydnuel O wnw Jeyadiaulvevianun 171 Ay

A unu Anodgdaiaulneg
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TuAranuainawesiiy azdiuldin Winalduuasduinuiitimesimiuaing
nsgefignograiiulade Tavazoglurag 31-83 Fanssiudrufuuinamsdisidiesiang
aafiuauiign Tnsazeglutag 38-70 luvasiiuduuaguiininagivseuainsilndidssiu
Tagazaglutag 40-77 uaziileiisudadenuainsesnuin Winalduwuasiidadefigaiign
(61.35+8.34) uazusnamsiiAnadsanuainadianiian (55.12+6.95) usunaudunazvhun
flanadenmainedilndifeadu (57.7747.99 uay 57.92+7.42 muddu) Aefiuandunmi
4.3 (n) way (v)

920 90
kS 9
LNy HUWIN
80 80
70 70

60

Lt

50 50

40 20
30 30
0 5 10 15 20 25 30 0 5 25 30
a*
90 90
14
80 80
70 70
*, 60 *, 60
50 50
40 40
o
30 30 o
0 5 10 15 7420~ 2530 0 5 10 15 20 25 30
a* a*

AN 4.3 (N) NSINNITNTTANYAILAL AR YVBIATAIULAILATATAITUEINIVBIUS L IUWNY

PN A9 taslanvuvasinAulne

lnglddydnual O  unu deyadiiaaulnenavun 171 au

A unu Anadgdinaulneg
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90 90
uiy wiiwn

80 80

70 70

60

L*

60

Lt

50 50

40 40

30 30
0 5 10 15 20 25 30 0 5 30
b*
90 90
A9
80 80

70 70

60 60

L*
L*

50 50

40 40

30 30

b* b*

AN 4.3 (V) NSINNITNTLINYAALANRAEVDIAIAIULAADILAZAIAINUAINIVDIUI I UL

NN A9 taslanvuvesRInulne

lnglddydnual O unu Jeyadinaulnenvan 171 Ay

A Ly ALadedRaAulne

54



dmSuAiAnudusidvedi wudl nnusumsiadenanudumidedlugisseann

15-33 uagilaifisuAadsnududidvedny nudt Tunnudnansia laun uwiy viwin ang

wazlanuu danulnamesny Inedand snnudusidesy

Y

7 23.87(+2.66), 22.93(+2.93),

23.31(+2.94) uaz 22.03(+2.93) Aua1AU uonNUANFungladnae WekndiA1ANadNg

WL Thurluuazdla1mudusdueIniiianad Aan1ng 4.4

90

80

70

60

L*

50

40

30

90

80

70

60

L*

50

40

30

udy

5 10 15 20

Chroma

25 30 35

AN

L*

5 10 15 20

Chroma

25 30 35

90

80

70

60

50

40

30

90

80

70

60

50

40

30

v
HUIWIN

10

35

10 5 20 25

Chroma

30 35

AN 4.4 N519N15NTEAYFH AL AR YUVIAIANUDUFIA LAZAIAINNAIIIVDIUSIULAL

NN A9 Laslanvuresiaulne

[

Ineladeyanual

O unu Jayadiinulnenvan 171 Ay

A unu Anadgdinaulneg

Y VA v

Wesnduasaruainwesitenasianuuanaeiuluaiudadesng 4 Juiligide

LENIATIEINAMIUTATLNANWT F9T
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4.2.1 walasziveyaresladuanuuansaseninane
nsinsgsideyaitldannnsinduazanuainsvesiiaulngvesniig
WANAIITENIVILNA WudwﬁgqLWﬁémsJu,azLWﬂm@wzﬁﬂﬁmzma&hﬁagﬂuﬁmFhmfml,tmsuaqﬁa
Win 9 fu @wnsagnaminisnszanesliianaRun @
MnMFeneiaaisnuuamosiiasduliiaiaisauunsesi
aoaneuandsfuisndndoswintulunnuinunsta Wiy wiwn ang weglduaw) il

wandlunnd 4.5

30 30
v v
LN TUININ
25 25
20 20 é
% 15 515
10 10
5 5
0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
a* a*

30

30

W Touvu
25
25

20 §§ 20 %
15

15

b*
b*

10 10

0 5 10 15 20 25 30

a*

0 5 10 15 20 25 30

a*
AN 4.5 NSINANRAYANAINULALAZAIANULAFDIVDIUIIULAL UUIHIN AN AL AU

FEINUNAYIYUALLNANEY

loglddydnual @ unu Ay uaz O wny wamde
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dmunanszaeiiteyaresenaumioneiy vessaeaneluuiing
uis vehenn ane waglduaugwilouinazlifinnuunnsiisty dsinansnsisinsnszaneily
aeanun v wavasdiulddatudlouanddunsmaindonnumiesdanimd 4.5 wud unvaglsl
HAuLana 19t uas TuAIAULIIADITE NI NAT U LAZLNAYS

dmsuAnnuainewesi uiinmsnsznefvesaiauainsuesiiilusis
aounmzagluasiivi 4 fu uilutiuinaessiunlimesdmuainsimiaaluisaes
et wagldusuiuualiiudisideuainaiigeiign Auaninsinnisnszanedlunianuin v us
degAedsnuainsvesiaszninanamelaziwavdaziiiulfogadaaulunwd 4.6 (n)
way (1) IMumandeiuisanuaiswesiafinnndinanglunnuina Wiy wiwn A

kaglanvw) 18ANLRASAINNEING AINULAY BWAYANULNADY FLLAAILUANTIN 4.2

90 30 -
WAL ULUIWIN
80 25
70 20 {
*, 60 x 15
50 10
40 5
30 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
at a*
90 30
v
AN Ty
80 25
70 20
*, 60 % 15
50 10
40 5
30 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
a* a*

AN 4.6 (A) NIINANRALAIAIULAILALANAINUEINVDIUSIULNL AUININ AN wazlALYY

FEINUNAYIUUALLNANEY

[

nelddydnual @ wnu wewe  waz O UNU LA
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90 90

1 v
WA NN
80 80
70 70
*, 60 *, 60
50 50
40 40
30 30
0 5 10 15 20 25 30 0 5 10 15 20 25 30
b* b*
90 90
"
A4 Touuu
80 80
70 70
*, 60 *, 60
50 50
40 40
30 30
0 5 10 15 20 25 30 0 5 10 15 20 25 30
b* b*

AN 4.6 () NSINANRAYAIANULARDILALAIANUAINVBIUSLIULAL IUININ A9 WaLLa

WYUTEINLNAY LA L WA

[

Toolddydnual @ wiu s waz O UnU LWAREN
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A1519% 4.2 Aledelard U TsRULIINTIUYRIAIANNETY, AIATINLAY LAZAIAULUREY

YOIUTLIUUAN AN AN LaZIALUUTEINNAY IS LAZLNARY

L ANAINEAIN ANANALAS ANAILLARDY
WA
LAY 54.84+7.83 14.38+2.07 18.84+2.05
L‘WF‘MZ@Q 60.40+7.22 14.80+3.00 18.64+2.34
RUN
LAY 56.10+7.80 13.89+2.23 17.77+2.20
L‘WFWT@Q 59.56+6.68 14.05+3.00 18.32+2.46
A4
LN 52.50+6.93 14.05+2.99 17.62+2.25
L‘WFWT@Q 57.48+6.10 15.03+£3.70 18.17+2.14
Tauau
LAY 59.68+8.57 11.19+2.24 18.35+2.30
L‘WFWT@Q 62.86+7.87 12.12+2.40 18.79+2.79
Tunt
LAY 54.48+6.91 14.10+2.05 18.08+1.65
L‘WFWT@Q 59.15+5.82 14.63+2.95 18.38+1.90

nnsuldvhnsisuisuaadesenisusualumihiuunalduy 7
fanmnihdeyaluuinauiy vimin wazammaiadsiiedusunuuinalumi e
'3meﬁmmLmﬂ@hﬂuﬁnmﬁﬁﬂé’uﬁaﬁuLmumﬂa@;ﬂa&m%ﬂ (Winallumih) wazusnaiiinag
ludosdudauauan (USnalduou) nuiisunamouasmands awAtadenIuwag
wnniuinaldury uddaundeunuaglivanssuluiaaeamaginmi 4.7 wagludan
vesuinalduasiidnadanuaindiginiiuinalumihegisiaou Tnsuanduami 4.8

(n) wag (v)
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30

25

N

10

0
0] 5 10 15 20 25 30

a*

AN 4.7 NSNS UTBUALRAEAULASLALAUMADITENINUS Rl uMTNkazUSIale

way TuwArgLaZINAE

90

90

80 20

70 70

60

L#

60

L*

50 50

40 40

30

30

0 5 10 15 20 25 30
a*

0 5 10 15 20 25 30
b*

(n) ()

audi 4.8 (1) nswlUToudlousidonuuasmazanILEsne seinsusnalunii
uazUInalaLYY TunATIBLAZINAYS
(@) nySeudisuaedanumdns warAnuae sersuinaluntiues
vinadlanau TuwaseLaz e
nglodeyanwal 800 Wy e way A1 WU LWAES

O uwmu Tunthwaz O wnu Tawwy
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LAVIINISNAFBUNNADANITHUT U UAINULANAIIUBIA AT ENIN9A

wls 2 nqu

a

NldaszanAu wud1 A1ANNEINURAR TULNARQZTANLANASAUINATIY
Aty

'
v v v A

lunn NszauledAy?l P< 0.05 1nguaninenisnein 4.3

v 3

o w

SRAREGE

A13°99 4.3 AAFILAIIZRAULANANVDIANAALAIUAINITZAINLNATIDLAZ N AR

winaiiviinisin F t df Sig. (2-tailed)
WAL 0.345 -4.837 169 0.000%
NN 0.724 -3.126 169 0.002*
A9 1.104 -5.002 169 0.000*
JE 0.387 -2.531 169 0.012*

YY)

* isgAutivdnngy 0.05

a

d1UAIANULAITRIARINUIY AiieauTnalauruyintunlumang sl

'
Y v o v A

AULANARAUINAYTI8eE19Tdsd ANtz Aulsd1Ay? P< 0.05 lnauanslunis1en 4.4 un

o

Qe

o w

Tumenseiuty linuanuunnssegeideddyremisaeanaluaanumiosdunnusiim 9

o

LAASLUANTIN 4.5

A13°99 4.4 ARFILATIZRAIINLANANYDIANAADAIULAL TZUIUNATIDUAZLNANEY

Uinaiiviinisin F t df Sig. (2-tailed)
WAL 19.666 -1.082 158.684 0.281
NN 10.482 -0.388 169 0.699
AN 9.320 -1.902 167.102 0.056
T 0.051 -2.612 169 0.010%

v v

* isgAutivdnAgy 0.05
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A999 4.5 FAILATIZIAULANANVDIANAAYAIULAG DY TENINLNATIUUAZLNANS

Uinaiiviinisin F t df Sig. (2-tailed)
WA 2.111 0.586 169 0.559
NN 1.213 -1.533 169 0.127
AN 0.871 -1.656 169 0.099
JE 4.386 -1.114 167.675 0.267

T
a v v

* NyesudsdAgy 0.05

YBNINLTINUINANRALANUAINNVDIARNLUUS UL ANULAN A

[

pgntdAysEnILNAsLazNARGS wanaulinuanuwenasedeiidedAyresaaie

o

v o o

ATAILAY AR DI Tade AT sz dUTEdATy P<0.05 difikandluasadl 4.6 wawdle
Wisuifsusewinuinaluniddnduuinafignuauaneguesasstuuinaldusuiifu
vinafitnegldsuinviegnuanntiosudatu Tnglinmaaeunuunnstsdiadovongy
#0819 2 nguitlaiudase wuin luusnalduauazdanuunnisessdifodfyduuiiom

TUNTN WA 0IAIAUAINAZAULAIVINTUY NIT2AUTBdIAY P<0.05 LWuABIAULNA

¥ ARSI 4.7

AN5199 4.6 ADAIATIZNAIULANAIVDIABRAYAIINUEING, ANUBAI LATAINULMEDS TEUIN

wFneLagneavee Tuusnalumnin

ANALAAINETISVOIH? F t df Sig. (2-tailed)
AaAeAUETNs 1.766 -4.797 169 0.000%
ANRAEAULAS 22.629 -1.358 159.138 0.176

ﬁ%a%mmmﬁaq 0.930 -1.112 168.800 0.268

v v o w

* isgautivdnngy 0.05




A15199 4.7 ﬁaaamiﬁgﬁﬂ’l’]ﬂ\lLL@]ﬂG]I’NGUa\‘lﬂIWLQ%EJ@’J’]EJE‘{’JIN, AULAY LAZAIULAADY VDILNA

ekaznangs Tuusnalunisuiulauuy

LN t df Sig. (2-tailed)

LWAYE
AaAenUETNs -6.915 80 0.000%
ANAAEAULAS 11.818 80 0.000%
AadunAEes -1.177 80 0.243

LINAUREY
AaAenUETNs -5.763 89 0.000%
ANRAEAULAS 9.544 89 0.000%
AalenAEes -1.624 89 0.108

v o o

* isgRutivdnnsy 0.05
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N3N32A8AIVeIAIRINBNAIETNYINY 9 U uasdandunadiufe WaAIAULAIRAZAT

AR LAY ANLBLERziua FauanansminisnszaesilunaNuan 4
TnewdlopAadoauduiid wui delummnsuazmandsiiinnudud
voedAluus kAl miein wazawnuarlidannuianaeiy waluusulduauazriian
5 ”aﬁﬁ'@i"wﬁam F3n g 4.9 LLavuaﬂmﬂﬁé’qé’qLﬂ@léﬁnLﬁamma'.hamﬁummmﬁuﬁa?{ﬁ%
anas uiluvazordudernuduivedinirirnuuniasdimundeufiuiy Aan

aumaﬂ%mmumﬂﬂma mm‘ww 4.10 (n) waz (V) IﬂEJ?ﬂll’ﬁﬂﬂﬂWLﬂﬁ&lﬂ’ﬂﬂ@ﬂﬁ]’)ﬁlﬂﬂ’]ﬂ
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A1319% 4.8 Aledlaza L8 RUULNATFIUYBIAIAIUDNFIEVDIUTIAMAYN NTUININ AN

UalALYUIZINNAY L LAZ LN AN

AALBUsE
LWﬂ > o 1 2/
WA PN AN Ty Tunin
LAY 23.53+2.51 | 22.49+2.69 | 23.01+2.70 | 21.90+2.69 | 23.01+2.19
L‘WFWT@Q 2017+2.76 | 23.32+3.10 | 23.59+3.12 | 22.16+3.13 | 23.69+2.52

WaltUSeuisuARasANUANAALLUS A lUNTNAUTARYY WU TIILNA

guazinAnglAadsaudumaluusnalunihuinnilslaunsnwi 4.11
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Tnglodgyanuwal 800 WU IWAE Way A1 WU LWAEDS

O wnu Tuvihwaz O wnu Tauwwu

INATNAFDUNSADA LAEAISLUTBULTBUAMULANAIIVDIALRA I TE NI

AU 2 ngunddaszainiu wudi Amududdd TuuSnauny ndwein a1 Taueu wag

v o w 1Y v v

Tunivesanareuaginangsliiinnuunnsiseg1eiidedAgAssautvdng P<0.05 &4

o

LAASAININEDR LURNTIN 4.9
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A13197 4.9 AdFAILAIITRANULANANVDIANAAEAUDUAIE TENINUNAYISLAZINARYS

Uinaiiviinisin F t df Sig. (2-tailed)
WAL 4.313 -1.587 168.977 0.114
NN 0.267 -1.845 169 0.067
AN 3.278 -1.284 169 0.201
JE 2.710 -0.578 169 0.564
Tunih 3.194 -1.872 169 0.063

v v o w

* isgAutivdnngy 0.05

WeaSeuiisuseninnusnalunthnuusnalauau Ingldnsnageuain
wansnsALRREveInguiiege 2 nquitlidudasy wul vinalunihveunandguazineie

fArAnuduAIdnuanateglitsd Ay duusalawau (P=0.000 wag P=0.000 mua1du) ¥

sEAUTYAIAYY P< 0.05 Asnuandlunised 4.10

A1919% 4.10 @0AILATIZRANULANANNTOIANRADANNDNFIE TENINNAYIBLAZINANAS Tu

Usnaluntdieuiulawuy

LINF t df Sig. (2-tailed)
LAY
AaduAudusad 4.203 80 0.000%
RGN
AnduAudusag 4.954 89 0.000*

v v [

* isgAutivdnngy 0.05

Tudhuvosdasmanslumaneuasnandgziinsnszaesilugag wh o
Fauanansmnsnszanedlunianwan v uasiiiennudaaunini uazuandunsaeds
pemalunmil 4.12 sniuldinluuSnaudy wimin wavans vestunATsLAzINAn
Andsvetesmailiunnssiuias sncuusnalduruiimavsasiaiadsvesesmanniig
nimends 3 omamsardaiadsveteedfineuluniedivdownnninevds uazd

dunglafelunimi 4.13 (n) loA1ANULAAAAY Fzdenariilviosendiioamininaundu v3e
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M19197 4.11 A1RAskard L TEAUUNINTTIUYBIAIDIANAVRIUTIMLAY MHIN A wagle

WYUTEINLNAY SRS LNANES

ANDIFE
WA PN AN Ty Tunin
LAY 52.61+4.03 | 52.06+4.08 | 51.83+5.81 | 58.69+4.51 | 52.16+3.73
waz@a 51.76+5.97 | 52.74+5.97 | 50.86+7.83 | 57.16+5.34 | 51.79+5.96

WaLUSeuieuARa eI @5 nINaUs Il UL NLAL LA WU WEATLUATNT
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nuuliinsageunsatiflaen1sseuiisuauuaneweIALaie
FEMINMILUST 2 NauNiiBasyaniu wud Bieduuinalduuuyintduiiesmavesianeyie

WAZLWARQAANLANAIIDE 19T TBE Aty (P=0.045) N1zautied1Any P<0.05 FILAAIAINI

anlunsed 4.12

A919% 4.12 @0fLATIZRANLLANFAINTDIAIRAYDIFNATE NI TLNATIDLAZLNARY

winaiiviinisin F t df Sig. (2-tailed)
WAL 15.462 1.093 157.099 0.276
NN 16.016 -0.882 158.054 0.379
AN 11.139 0.923 163.242 0.357
JE 2.855 2.016 169 0.045%
Tunih 30.410 0.499 151.517 0.618

v v

* isgRutivdnnsy 0.05

wagilaUSeuisuserinsusnaluninnuusalawau Wnglgnisnageu

AULANANALRRETOINGNAI8819 2 nquiiliiluBase wui vialunthveanandguas

=D

WAreilAterdnLana1segddpdAgynuuInalaian (P=0.000 taz P=0.000 mua1AU)

]
YY) v A

NszautlodAg P< 0.05 Minkanslun1s1ei 4.13

A1919% 4.13 @0AILATIZRAILLANANTYDIANARYOIFNATZHINUNATIBLAZLNARYS TuUTLI

Tumieunulau

LINF t df Sig. (2-tailed)
LWAYY
ANDIFNG -12.950 80 0.000%
LINAUAEY
ANDIFNG -10.401 89 0.000%

v v [

* Pazauiledfgy 0.05
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mMslnERRNALazaNai1sesiaulnsanAILANAanTinAT
fudavianun 6 inne Idud newmile mmangTusonidsunile nanans n1anzTusen na
pzfunn uazneld wui1 Tnenmsiuuds nangfunnazdAianuunILazA1ABA DTG
ni1aadu q lunausnansia wdy nienn ans uarlduaw) uagludiuvesdiaimaiig
maldazdladidiaslunnuinunsin dansmnisnszanedalunianuan ¥

TneiflogeAnadsnuuns lunnd 4.15 wudn dmduanruuasduly
Uinamdy manzfuanesiidngeiian sesasnie mald aanats ez Tueenideavile na
nzfusen wazmamie luuTnamiian nmangfunandnsdidiauunsgeiian sesaanfe
AANaNe MAlY AARyIueen AARyiueeneawmile warniald luusiuae nangiunnay
fiAAunsgeignivufiontu sesasunde aanats neld nangTueenideanile mawmile
waznanzTueen uarluuinaddusy maldasildmnuunsiigsiian sesasunie aangTusn
MANaNe MAngTueen AAnziusenideunie uazaAwmile

Tudhuvesaedsenuivaes Auanslunini awil 4.15 USaudy a1

nziunnazlianadan wazAlnafssiunalilaznaneiueendesnile 509a1ARN1ANATY
Maangiueen waznamie Tuusuminnn 1Ay iueenazilA1nUmEeIgeEn T8989
AD AAREIUAN A1ANATN MARziUReniReurila n1awmile wazniald Tuunaaie ae
nefunnaziAnnuivaegsiian sosaunde sanats manzTueen nangTusenidsanie
mamile waznald uagluusalduau nui1 mengiueenizliAinnnuvieggn 99mnAe
MARgTuAN n1ANaN N1Ald MAezTueeniuwniie uaznAmile
Anedgeuasaziuliegaaulunmi 4.16 (n) wag (v) Ao
fiAngafign so9a9nAe manyTusenidsanile nAnans MAngfeen ManzTusn wazneld

rilAafenuaindifgn lunnduvdinisln LayanunsngaAInIULAY ANANUMAB Lag
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A1519% 4.14 ARRskardIUTELULIIATIINYEIAIAINATN, AIAINLAY WAZAIAIY

WiRBa YaaUTILAY N A wagliuusedng 6 ginne

niane GRIPRHGRRR AIAIULAY AR
WA
A1ANANY 58.58+7.36 14.37+2.52 18.48+2.13
ARy IupenAsLuile 59.23+9.04 13.06+2.02 19.03+1.83
AALile 64.85+4.53 12.03+0.70 17.14+0.48
aals 48.98+6.06 15.95+1.22 19.59+1.93
nMAngIuAn 56.56+8.74 16.85+1.97 19.65+2.70
nMaAngIueen 56.74+4.67 12.04+0.65 17.81+0.70
RUININ
A1ANANY 59.24:+6.99 14.25+2.66 18.34+2.05
ARy IupeNAsLMile 61.45+7.08 11.92+2.15 17.19+1.36
AALile 65.22+2.46 11.54+2.01 16.41+0.82
nmala 46.12+4.47 12.61+1.57 14.01+1.67
nMAngIuAn 56.46+5.85 15.76+2.16 18.97+2.44
nMAngIueen 54.34+4.96 12.42+1.04 19.79+0.59
2N
A1ANANY 56.98+5.50 15.20+3.01 18.24+2.24
ARy IusenAsunile 55.39+9.88 12.56+3.03 17.35+1.60
AALile 59.04+4.45 11.49+0.84 17.01+1.79
nmala 45.77+5.58 14.16+2.29 15.86+1.90
nMAngIuAn 53.44+7.06 16.44+3.39 18.41+2.44
nMAngIueen 52.87+5.45 9.82+1.31 17.51+0.53
Tou

AANAN 61.78+7.59 11.43+2.22 18.44+2.63
AANZIUDDNIABLULD 66.53+7.19 10.26+2.23 18.07+2.55
AALile 71.23+3.19 9.16+0.82 15.27+0.90
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A15199 4.14 (sld) AedsLardIUTELUUNINTFIUYDIAIAINETNY,

ANUMABY YBIUTHIAMAL MHIN A9 warlikausedne 6 lina

ANAIULAS  LAZAN

niane GRIPRHGRRR AIAIULAY AR
ey
Mele 52.58+6.19 13.55+1.93 18.32+2.11
NARZIUAN 59.00+9.01 13.21+2.24 19.26+2.22
NANZIUDDN 59.65+4.93 10.81+0.78 21.16+0.77

dlovmsUeudisuaedsduayauainmesinsenineuinaluninuay
Ty nudh nngiinieasimeanuuasesudnalumiazamnituiiom uwilanuuanssiuly
AIAMIWARY AB AAnziueenkarnAlAvziliAIAumEeweIUsnaluninaggenIlauyy
d1uniAnans nMeazTuan uazniAnyuesndsanieilianmundewesisaeus il
uansnsiy uazmAwiovziidanumdssuesuinaluviniiginiinaliu fanmd 6.17
wagludiuvosAranuaing avivldegrstamulunmit 4.18 (1) way () ITuudnadumdd
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A1519% 4.15 ARfskadTELUNIIATIILYEIAININNATN, AIAIULAY, UALAT AL

wiiag Yaeusailuntiisedng 6 gilnn

A AUEINY AIAIULAY ANUNTDS
AANAN 58.27+5.77 14.60+2.35 18.35+1.77
AANZIUDDNIABLLULD 58.69+8.24 12.51+2.08 17.86+0.88
nMALile 63.04+3.25 11.69+0.92 16.86+0.52
nmala 46.96+5.30 14.24+1.53 16.49+1.53
nMAngIuAn 55.49+6.27 16.35+2.13 19.01+2.23
nMAngIueen 54.65+5.00 11.43+0.90 18.37+0.40
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dlevhnisnageuadfcenisiaszdauUsusIusuunaiies nuii
AATLET APLLAY wagAALEseN UM Ielui 6 giiniaTinnuuandnety
g sflfuddnyodratfoenilegiisefutadifny P<0.05 (WAy; P=0.033, P=0.00 LazP=0.013
AIUANAU, UUIRIN; P=0.000, P=0.000 LaxP=0.000 A1ua1A U, A19; P=0.000, P=0.000 uay
P=0.004 aua1ay, Tewwy; P=0.000, P=0.000 kazP=0.000 a1ua1au kazusalunii;

P=0.000, P=0.000 4a%P=0.000 A11&19v) lAeN1SNAABUTIEA 738 post hoc azuandly
ANANUIN A

uenniigildinnimeaeuauuaninseiadevesngusegns 2 nguitlsl
Wudaszszudnudnalundnazlduau wuna1 a1Anate Arangdunn wagnin
avTusendsanie Sanuunndnsiussfitedfndisedutiodfay P<0.05 TuAAnuaing
wazAIANLAY Tudlruresnianz TusentasniAamtledanulanaei usgelidedAaluan
AIUAINN AIALLAY LAZAIANULADY kazn1AlaTANLANASAUD YT IAY TERI
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Tauau 0.636 -1.598 169 0.112
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ONEWAY LightnessCK RednessCK YellownessCKBY Regions

/STATISTICS HOMOGENEITY BROWNFORSYTHE
/MISSING ANALYSIS

/POSTHOG=TUKEY SCHEFFE T3 ALPHA(0.05).

Oneway
Notes
Output Created 03-AUG-2021 16:34:43
Comments
Input Data C:\Users\Toon-notebook\onedrive-
nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\factors statistic_test.
sav
Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data
File 171

Missing Value Handling Definition of Missing

User-defined missing values are
treated as missing.

Cases Used Statistics for each analysis are
based on cases with no missing data
for any variable in the analysis.

Syntax ONEWAY LightnessCK RednessCK
YellownessCK BY Regions
/STATISTICS HOMOGENEITY
BROWNFORSYTHE
/MISSING ANALYSIS
/POSTHOC=TUKEY SCHEFFE T3
ALPHA(0.05).
Resources Processor Time 00:00:00.11
Elapsed Time 00:00:00.18
Test of Homogeneity of Variances
Levene Statistic df1 df2 Sig.
LightnessCK 1.970 5 165 .086
RednessCK 3.846 5 165 .003
YellownessCK 3.488 5 165 .005
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ANOVA

a. Asymptotically F distributed.

Post Hoc Tests

Sum of
Squares df Mean Square F Sig.
LightnessCK Between Groups 761.640 5 152.328 2.488 .033
Within Groups 10101.032 165 61.218
Total 10862.673 170
RednessCK Between Groups 357.501 5 71.500 14.836 .000
Within Groups 795.196 165 4.819
Total 1152.697 170
YellownessCK Between Groups 68.725 5 13.745 3.008 .013
Within Groups 754.045 165 4.570
Total 822.770 170
Robust Tests of Equality of Means
Statistic? df1 df2 Sig.
LightnessCK Brown-Forsythe 2.604 75.185 .032
RednessCK Brown-Forsythe 25.693 95.081 .000
YellownessCK Brown-Forsythe 4.563 96.537 .001
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable () Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
LightnessCK Tukey HSD  Central West .10840 2.08083 1.000 -5.8917 6.1085
West 2.18883 1.54381 716 -2.2627 6.6404

North -5.03131 3.30634 .651 -14.5651 4.5025

South 6.04296 2.19317 .070 -.2811 12.3670

East 2.00744 2.41461 .961 -4.9551 8.9700

West Central -.10840 2.08083 1.000 -6.1085 5.8917
West 2.08043 2.29252 .944 -4.5300 8.6909

North -5.13971 3.71539 737 -15.8531 5.5736

South 5.93456 2.77170 272 -2.0576 13.9268

East 1.89904 2.95002 .987 -6.6073 10.4054

West Central -2.18883 1.54381 716 -6.6404 2.2627
West -2.08043 2.29252 .944 -8.6909 4.5300

North -7.22014 3.44349 .294 -17.1494 2.7092

South 3.85413 2.39495 .594 -3.0517 10.7600

East -.18139 2.59925 1.000 -7.6763 7.3135

North Central 5.03131 3.30634 .651 -4.5025 14.5651
West 5.13971 3.71539 737 -5.5736 15.8531

West 7.22014 3.44349 294 -2.7092 17.1494

South 11.07427" 3.77946 .044 1762 21.9723

East 7.03875 3.91211 469 -4.2418 18.3193

South Central -6.04296 2.19317 .070 -12.3670 2811
West -5.93456 2.77170 272 -13.9268 2.0576

West -3.85413 2.39495 .594 -10.7600 3.0517

North -11.07427" 3.77946 .044 -21.9723 -.1762

East -4.03552 3.03031 767 -12.7734 4.7024

East Central -2.00744 2.41461 .961 -8.9700 4.9551
West -1.89904 2.95002 .987 -10.4054 6.6073

West 18139 2.59925 1.000 -7.3135 7.6763

North -7.03875 3.91211 469 -18.3193 4.2418

South 4.03552 3.03031 .767 -4.7024 12.7734

Scheffe Central West .10840 2.08083 1.000 -6.9002 7.1170
West 2.18883 1.54381 .847 -3.0110 7.3887

North -5.03131 3.30634 .803 -16.1677 6.1050

South 6.04296 2.19317 187 -1.3441 13.4300

East 2.00744 2.41461 .983 -6.1254 10.1403

West Central -.10840 2.08083 1.000 -7.1170 6.9002
West 2.08043 2.29252 975 -5.6412 9.8020

North -5.13971 3.71539 .860 -17.6538 7.3744

South 5.93456 2.77170 AT72 -3.4010 15.2701

East 1.89904 2.95002 .995 -8.0372 11.8352

West Central -2.18883 1.54381 .847 -7.3887 3.0110
West -2.08043 2.29252 975 -9.8020 5.6412

North -7.22014 3.44349 496 -18.8184 4.3782

South 3.85413 2.39495 762 -4.2125 11.9208

East -.18139 2.59925 1.000 -8.9361 8.5734

North Central 5.03131 3.30634 .803 -6.1050 16.1677
West 5.13971 3.71539 .860 -7.3744 17.6538

West 7.22014 3.44349 496 -4.3782 18.8184

South 11.07427 3.77946 133 -1.6556 23.8042

East 7.03875 3.91211 .664 -6.1379 20.2154

South Central -6.04296 2.19317 187 -13.4300 1.3441
West -5.93456 2.77170 AT2 -15.2701 3.4010
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
West -3.85413 2.39495 762 -11.9208 4.2125

North -11.07427 3.77946 133 -23.8042 1.6556

East -4.03552 3.03031 .879 -14.2421 6.1711

East Central -2.00744 2.41461 .983 -10.1403 6.1254
West -1.89904 2.95002 .995 -11.8352 8.0372

West 118139 2.59925 1.000 -8.5734 8.9361

North -7.03875 3.91211 .664 -20.2154 6.1379

South 4.03552 3.03031 .879 -6.1711 14.2421

Dunnett T3  Central West .10840 2.36464 1.000 -7.6419 7.8587
West 2.18883 1.64098 .944 -2.8058 7.1834

North -5.03131 2.37552 .508 -14.9931 4.9304

South 6.04296 2.55099 314 -2.4917 14.5776

East 2.00744 1.56343 .946 -3.1357 7.1506

West Central -.10840 2.36464 1.000 -7.8587 7.6419
West 2.08043 2.65130 1.000 -6.3009 10.4617

North -5.13971 3.15906 784 -15.8919 5.6125

South 5.93456 3.29304 671 -4.4880 16.3572

East 1.89904 2.60402 1.000 -6.4550 10.2531

West Central -2.18883 1.64098 .944 -7.1834 2.8058
West -2.08043 2.65130 1.000 -10.4617 6.3009

North -7.22014 2.66101 .220 -17.0641 2.6238

South 3.85413 2.81876 .923 -5.2090 12.9173

East -.18139 1.97033 1.000 -6.3281 5.9653

North Central 5.03131 2.37552 .508 -4.9304 14.9931
West 5.13971 3.15906 784 -5.6125 15.8919

West 7.22014 2.66101 .220 -2.6238 17.0641

South 11.07427 3.30086 .053 -.0893 22.2379

East 7.03875 2.61390 .237 -2.8858 16.9633

South Central -6.04296 2.55099 .314 -14.5776 2.4917
West -5.93456 3.29304 671 -16.3572 4.4880

West -3.85413 2.81876 .923 -12.9173 5.2090

North -11.07427 3.30086 .053 -22.2379 .0893

East -4.03552 2.77433 .884 -13.0737 5.0027

East Central -2.00744 1.56343 .946 -7.1506 3.1357
West -1.89904 2.60402 1.000 -10.2531 6.4550

West 118139 1.97033 1.000 -5.9653 6.3281

North -7.03875 2.61390 .237 -16.9633 2.8858

South 4.03552 2.77433 .884 -5.0027 13.0737

RednessCK Tukey HSD  Central West 1.37854 58384 176 -.3050 3.0620
West 2.47846° 43316 .000 -3.7275 -1.2294

North 2.30560 .92769 134 -.3694 4.9806

South -.79607 .61536 .788 -2.5705 .9783

East 232003 | 67749 .009 3764 4.2835

West Central -1.37854 .58384 176 -3.0620 .3050
West -3.85700" .64323 .000 -5.7118 -2.0022

North .92706 1.04246 .949 -2.0789 3.9330

South -2.17461 77768 .063 -4.4170 .0678

East 95139 .82771 .860 -1.4353 3.3381

West Central 2.47846" 43316 .000 1.2294 3.7275
West 3.85700° .64323 .000 2.0022 57118

North 4.78405 .96617 .000 1.9981 7.5700

South 1.68239 67197 129 -.2552 3.6200

East 4.80839° 72929 .000 2.7055 6.9113
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
North Central -2.30560 .92769 134 -4.9806 .3694
West -.92706 1.04246 .949 -3.9330 2.0789

West -4.78405' .96617 .000 -7.5700 -1.9981

South -3.10167" 1.06043 .045 -6.1594 -.0439

East .02433 1.09765 1.000 -3.1408 3.1894

South Central 79607 .61536 .788 -.9783 2.5705
West 2.17461 77768 .063 -.0678 4.4170

West -1.68239 .67197 129 -3.6200 .2552

North 3.10167 1.06043 .045 .0439 6.1594

East 3.12600° .85024 .004 6743 5.5777

East Central -2.32993 67749 .009 -4.2835 -.3764
West -.95139 .82771 .860 -3.3381 1.4353

West -4.80839" 72929 .000 -6.9113 -2.7055

North -.02433 1.09765 1.000 -3.1894 3.1408

South -3.12600° .85024 .004 -5.5777 -.6743

Scheffe Central West 1.37854 .58384 .354 -.5879 3.3450
West 2.47846' 43316 .000 -3.9374 -1.0195

North 2.30560 .92769 .295 -.8190 5.4302

South -.79607 .61536 .891 -2.8687 1.2766

East 2.32993 67749 .042 .0480 4.6118

West Central -1.37854 .58384 .354 -3.3450 .5879
West -3.85700° .64323 .000 -6.0235 -1.6905

North .92706 1.04246 977 -2.5841 4.4383

South -2.17461 77768 A73 -4.7940 4448

East 95139 .82771 .932 -1.8365 3.7393

West Central 2.47846" 43316 .000 1.0195 3.9374
West 3.85700" .64323 .000 1.6905 6.0235

North 4.78405 .96617 .000 1.5298 8.0383

South 1.68239 67197 .287 -.5809 3.9457

East 4.80839" 72929 .000 2.3520 7.2648

North Central -2.30560 .92769 .295 -5.4302 .8190
West -.92706 1.04246 977 -4.4383 2.5841

West -4.78405' .96617 .000 -8.0383 -1.5298

South -3.10167 1.06043 135 -6.6734 4701

East .02433 1.09765 1.000 -3.6728 3.7214

South Central .79607 .61536 .891 -1.2766 2.8687
West 2.17461 77768 73 -.4448 4.7940

West -1.68239 .67197 .287 -3.9457 .5809

North 3.10167 1.06043 135 -4701 6.6734

East 3.12600° .85024 .022 2622 5.9898

East Central -2.32993" 67749 .042 -4.6118 -.0480
West -.95139 .82771 .932 -3.7393 1.8365

West -4.80839" 72929 .000 -7.2648 -2.3520

North -.02433 1.09765 1.000 -3.7214 3.6728

South -3.12600" .85024 .022 -5.9898 -.2622

Dunnett T3 Central West 1.37854 54294 .207 -.3436 3.1007
West -2.47846' 42671 .000 -3.7609 -1.1960

North 2.30560 .34650 .000 1.2164 3.3948

South -.79607 .58254 .922 -2.6795 1.0874

East 2.32993 .33472 .000 1.3164 3.3434

West Central -1.37854 .54294 .207 -3.1007 .3436
West -3.85700° .56888 .000 -5.6462 -2.0677
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
North .92706 51147 .664 - 7477 2.6018

South -2.17461 .69346 .054 -4.3699 .0206

East .95139 .50356 .609 -.6939 2.5967

West Central 2.47846 42671 .000 1.1960 3.7609
West 3.85700° .56888 .000 2.0677 5.6462

North 4.78405 .38587 .000 3.5715 5.9966

South 1.68239 .60678 131 -.2582 3.6229

East 4.80839° .37533 .000 3.6547 5.9621

North Central -2.30560" .34650 .000 -3.3948 -1.2164
West -.92706 51147 .664 -2.6018 7477

West -4.78405' .38587 .000 -5.9966 -3.5715

South -3.10167" .55332 .000 -4.9453 -1.2580

East .02433 .28081 1.000 -.9602 1.0089

South Central .79607 .58254 .922 -1.0874 2.6795
West 2.17461 .69346 .054 -.0206 4.3699

West -1.68239 .60678 131 -3.6229 .2582

North 3.10167° .55332 .000 1.2580 4.9453

East 3.12600° .54602 .000 1.3062 4.9458

East Central -2.32993" .33472 .000 -3.3434 -1.3164
West -.95139 .50356 .609 -2.5967 .6939

West -4.80839' .37533 .000 -5.9621 -3.6547

North -.02433 .28081 1.000 -1.0089 .9602

South -3.12600° .54602 .000 -4.9458 -1.3062

YellownessCK Tukey HSD  Central West -.49271 .56853 .954 -2.1321 1.1466
West -1.17522 42180 .065 -2.3915 .0410

North 1.48298 .90336 572 -1.1219 4.0878

South -.69216 59922 .857 -2.4200 1.0357

East .65789 .65972 918 -1.2444 2.5602

West Central 49271 .56853 .954 -1.1466 2.1321
West -.68251 .62637 .885 -2.4886 1.1236

North 1.97569 1.01513 .378 -.9514 4.9028

South -.19945 75729 1.000 -2.3831 1.9842

East 1.15060 .80601 .710 -1.1735 3.4747

West Central 1.17522 42180 .065 -.0410 2.3915
West .68251 .62637 .885 -1.1236 2.4886

North 2.65820 .94084 .058 -.0547 5.3711

South 48306 .65435 977 -1.4038 2.3699

East 1.83311 71017 .108 -.2147 3.8809

North Central -1.48298 .90336 572 -4.0878 1.1219
West -1.97569 1.01513 .378 -4.9028 .9514

West -2.65820 .94084 .058 -5.3711 .0547

South -2.17513 1.03263 .289 -5.1527 .8025

East -.82508 1.06887 972 -3.9072 2.2570

South Central .69216 .59922 .857 -1.0357 2.4200
West 19945 75729 1.000 -1.9842 2.3831

West -.48306 .65435 977 -2.3699 1.4038

North 2.17513 1.03263 .289 -.8025 5.1527

East 1.35005 .82795 .580 -1.0373 3.7374

East Central -.65789 .65972 918 -2.5602 1.2444
West -1.15060 .80601 710 -3.4747 1.1735

West -1.83311 71017 .108 -3.8809 2147

North .82508 1.06887 972 -2.2570 3.9072

South -1.35005 .82795 .580 -3.7374 1.0373
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
Scheffe Central West -.49271 .56853 .980 -2.4076 1.4222
West -1.17522 42180 176 -2.5959 .2455

North 1.48298 .90336 747 -1.5597 4.5257

South -.69216 .59922 .931 -2.7105 1.3261

East .65789 .65972 .963 -1.5642 2.8800

West Central 49271 .56853 .980 -1.4222 2.4076
West -.68251 .62637 .945 -2.7922 1.4272

North 1.97569 1.01513 .582 -1.4434 5.3948

South -.19945 75729 1.000 -2.7501 2.3512

East 1.15060 .80601 .843 -1.5642 3.8654

West Central 1.17522 42180 176 -.2455 2.5959
West .68251 .62637 .945 -1.4272 2.7922

North 2.65820 .94084 164 -.5107 5.8271

South 48306 .65435 .990 -1.7209 2.6870

East 1.83311 71017 .253 -.5589 4.2251

North Central -1.48298 .90336 747 -4.5257 1.5597
West -1.97569 1.01513 .582 -5.3948 1.4434

West -2.65820 .94084 164 -5.8271 5107

South -2.17513 1.03263 491 -5.6532 1.3030

East -.82508 1.06887 .988 -4.4252 2.7751

South Central .69216 59922 .931 -1.3261 2.7105
West 19945 75729 1.000 -2.3512 2.7501

West -.48306 .65435 .990 -2.6870 1.7209

North 2.17513 1.03263 491 -1.3030 5.6532

East 1.35005 .82795 752 -1.4386 4.1387

East Central -.65789 .65972 .963 -2.8800 1.5642
West -1.15060 .80601 .843 -3.8654 1.5642

West -1.83311 71017 .253 -4.2251 .5589

North .82508 1.06887 .988 -2.7751 4.4252

South -1.35005 .82795 .752 -4.1387 1.4386

Dunnett T3 Central West -.49271 49199 .994 -2.0641 1.0787
West -1.17522 .50225 .280 -2.7061 .3556

North 1.48298 .32157 .002 4328 2.5332

South -.69216 .55018 .954 -2.4911 1.1068

East .65789 .30808 415 -.2870 1.6028

West Central 49271 49199 .994 -1.0787 2.0641
West -.68251 .62050 .988 -2.5934 1.2284

North 1.97569 48598 .008 .3884 3.5630

South -.19945 .65990 1.000 -2.2912 1.8923

East 1.15060 47716 278 -.3983 2.6995

West Central 1.17522 .50225 .280 -.3556 2.7061
West .68251 .62050 .988 -1.2284 2.5934

North 2.65820° 49636 .000 1.1170 4.1994

South 48306 .66759 1.000 -1.5987 2.5648

East 1.83311" 48773 .007 .3323 3.3339

North Central -1.48298 .32157 .002 -2.5332 -.4328
West -1.97569" 48598 .008 -3.5630 -.3884

West -2.65820° 49636 .000 -4.1994 -1.1170

South 217513 .54481 .012 -3.9849 -.3654

East -.82508 .29838 A79 -1.8702 .2200

South Central .69216 .55018 .954 -1.1068 2.4911
West .19945 .65990 1.000 -1.8923 2.2912
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
West -.48306 .66759 1.000 -2.5648 1.5987

North 217513 .54481 .012 .3654 3.9849

East 1.35005 .53696 242 -4310 3.1311

East Central -.65789 .30808 415 -1.6028 .2870
West -1.15060 AT716 278 -2.6995 .3983

West -1.83311" 48773 .007 -3.3339 -.3323

North .82508 .29838 A79 -.2200 1.8702

South -1.35005 .53696 242 -3.1311 4310

*. The mean difference is significant at the 0.05 level.

Homogeneous Subsets

LightnessCK
Subset for alpha = 0.05
Regions N 1 2
Tukey HSD®®  South 15 | 52.7007
West 37 | 565549 | 56.5549
East 12 | 56.7363 | 56.7363
West 17 | 586353 | 58.6353
Central 84 | 587437 | 58.7437
North 6 63.7750
Sig. 304 135
Scheffe®P South 15 | 52.7007
West 37 | 56.5549 | 56.5549
East 12 | 56.7363 | 56.7363
West 17 | 58.6353 | 58.6353
Central 84 | 587437 | 58.7437
North 6 63.7750
Sig. 507 296

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 14.478.

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

Subset for alpha = 0.05

Regions N 1 2 3
Tukey HSD®®  East 12 | 12.0457

North 6 | 12.0700

West 17 | 12,9971 | 12.9971

Central 84 | 14.3756 | 14.3756

South 15 154717 | 15.1717

West 37 16.8541

Sig. 054 088 313
Scheffe®P East 12 | 12.0457

North 6 | 12.0700

West 17 | 12.9971 | 12.9971

Central 84 | 14.3756 | 14.3756 | 14.3756

South 15 154717 | 15.1717

West 37 16.8541

Sig. 155 219 107

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.

YellownessCK

Subset for alpha = 0.05

Regions N 1 2
Tukey HSD?®®  North 6 | 16.9867

East 12 | 17.8117 17.8117

Central 84 | 18.4696 18.4696

West 17 | 18.9624 18.9624

South 15 | 19.1618 | 19.1618

West 37 19.6449

Sig. 073 197
Scheffe® North 6 | 16.9867

East 12 | 17.8117

Central 84 18.4696

West 17 | 18.9624

South 15 | 19.1618

West 37 | 19.6449

Sig. 053

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.
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ONEWAY LightnessF RednessF YellownessFE BY Regions
/STATISTICS HOMOGENEITY BROWNFORSYTHE
/MISSING ANALYSIS
/POSTHOCG=TUKEY SCHEFFE T3 ALPHA(0.05).

Oneway
Notes

Output Created 03-AUG-2021 16:36:28

Comments

Input Data C:\Users\Toon-notebook\onedrive-
nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\factors statistic_test.
sav

Active Dataset DataSet1

Filter <none>

Weight <none>

Split File <none>

N of Rows in Working Data

i 171

File

Missing Value Handling Definition of Missing User-defined missing values are
treated as missing.

Cases Used Statistics for each analysis are
based on cases with no missing data
for any variable in the analysis.

Syntax ONEWAY LightnessF RednessF
YellownessF BY Regions
/STATISTICS HOMOGENEITY
BROWNFORSYTHE
/MISSING ANALYSIS
/POSTHOC=TUKEY SCHEFFE T3
ALPHA(0.05).
Resources Processor Time 00:00:00.22
Elapsed Time 00:00:00.27

Test of Homogeneity of Variances

Levene Statistic df1 df2 Sig.
LightnessF 1.944 5 165 .090
RednessF 2.968 5 165 .014
YellownessF 3.832 5 165 .003
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ANOVA

a. Asymptotically F distributed.

Post Hoc Tests

Sum of
Squares df Mean Square F Sig.
LightnessF Between Groups 1929.180 5 385.836 8.572 .000
Within Groups 7426.593 165 45.010
Total 9355.773 170
RednessF Between Groups 297.121 5 59.424 10.849 .000
Within Groups 903.802 165 5.478
Total 1200.923 170
YellownessF Between Groups 299.828 5 59.966 15.443 .000
Within Groups 640.715 165 3.883
Total 940.542 170
Robust Tests of Equality of Means
Statistic? df1 Sig.
LightnessF Brown-Forsythe 10.039 68.467 .000
RednessF Brown-Forsythe 15.535 64.659 .000
YellownessF Brown-Forsythe 24.639 101.547 .000
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (1) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
LightnessF Tukey HSD  Central West -1.63761 1.78422 941 -6.7824 3.5072
West 2.85271 1.32375 .265 -.9643 6.6697

North -6.79869 2.83504 163 -14.9735 1.3761

South 9.45524" 1.88055 .000 4.0327 14.8778

East 4.97056 2.07042 162 -.9995 10.9406

West Central 1.63761 1.78422 .941 -3.5072 6.7824
West 4.49032 1.96573 .206 -1.1779 10.1585

North -5.16108 3.18579 .587 -14.3473 4.0251

South 11.09285" 2.37661 .000 4.2399 17.9458

East 6.60817 2.52951 .100 -.6857 13.9020

West Central -2.85271 1.32375 .265 -6.6697 .9643
West -4.49032 1.96573 .206 -10.1585 11779

North -9.65140" 2.95264 .016 -18.1653 -1.1374

South 6.60254" 2.05356 .019 .6811 12.5240

East 2.11785 2.22874 .933 -4.3087 8.5444

North Central 6.79869 2.83504 .163 -1.3761 14.9735
West 5.16108 3.18579 .587 -4.0251 14.3473

West 9.65140" 2.95264 .016 1.1374 18.1653

South 16.25393" 3.24072 .000 6.9093 25.5986

East 11.76925" 3.35446 .008 2.0966 21.4419

South Central -9.45524" 1.88055 .000 -14.8778 -4.0327
West -11.09285" 2.37661 .000 -17.9458 -4.2399

West -6.60254° 2.05356 .019 -12.5240 -.6811

North -16.25393" 3.24072 .000 -25.5986 -6.9093

East -4.48468 2.59835 517 -11.9770 3.0077

East Central -4.97056 2.07042 162 -10.9406 .9995
West -6.60817 2.52951 .100 -13.9020 .6857

West -2.11785 2.22874 .933 -8.5444 4.3087

North -11.76925" 3.35446 .008 -21.4419 -2.0966

South 4.48468 2.59835 R -3.0077 11.9770

Scheffe Central West -1.63761 1.78422 .974 -7.6472 4.3720
West 2.85271 1.32375 464 -1.6059 7.3113

North -6.79869 2.83504 .336 -16.3476 2.7502

South 9.45524" 1.88055 .000 3.1212 15.7893

East 4.97056 2.07042 335 -2.0030 11.9441

West Central 1.63761 1.78422 .974 -4.3720 7.6472
West 4.49032 1.96573 .394 -2.1306 11.1113

North -5.16108 3.18579 757 -15.8914 5.5692

South 11.09285" 2.37661 .001 3.0880 19.0977

East 6.60817 2.52951 .240 -1.9117 15.1280

West Central -2.85271 1.32375 464 -7.3113 1.6059
West -4.49032 1.96573 .394 -11.1113 2.1306

North -9.65140 2.95264 .064 -19.5964 .2936

South 6.60254 2.05356 .072 -.3142 13.5193

East 2.11785 2.22874 970 -5.3890 9.6247

North Central 6.79869 2.83504 .336 -2.7502 16.3476
West 5.16108 3.18579 757 -5.5692 15.8914

West 9.65140 2.95264 .064 -.2936 19.5964

South 16.25393" 3.24072 .000 5.3386 27.1693

East 11.76925" 3.35446 .035 4708 23.0677

South Central -9.45524" 1.88055 .000 -15.7893 -3.1212
West -11.09285" 2.37661 .001 -19.0977 -3.0880

West -6.60254 2.05356 .072 -13.5193 .3142
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
North -16.25393" 3.24072 .000 -27.1693 -5.3386

East -4.48468 2.59835 .703 -13.2364 4.2671

East Central -4.97056 2.07042 .335 -11.9441 2.0030
West -6.60817 2.52951 .240 -15.1280 1.9117

West -2.11785 2.22874 970 -9.6247 5.3890

North -11.76925" 3.35446 .035 -23.0677 -.4708

South 4.48468 2.59835 .703 -4.2671 13.2364

Dunnett T3  Central West -1.63761 1.84022 .998 -7.5838 4.3086
West 2.85271 1.22792 .282 -.8442 6.5497

North -6.79869 1.22105 .001 -11.0491 -2.5483

South 9.45524" 2.37754 .013 1.5166 17.3939

East 4.97056 1.62382 .086 -.4284 10.3695

West Central 1.63761 1.84022 .998 -4.3086 7.5838
West 4.49032 1.93038 313 -1.6608 10.6415

North -5.16108 1.92601 170 -11.4482 1.1260

South 11.09285" 2.80558 .007 2.1430 20.0427

East 6.60817 2.20349 .078 -4135 13.6299

West Central -2.85271 1.22792 .282 -6.5497 .8442
West -4.49032 1.93038 313 -10.6415 1.6608

North -9.65140" 1.35310 .000 -14.1550 -5.1478

South 6.60254 2.44798 170 -1.4641 14.6692

East 2.11785 1.72532 .962 -3.4921 7.7278

North Central 6.79869° 1.22105 .001 2.5483 11.0491
West 5.16108 1.92601 170 -1.1260 11.4482

West 9.65140" 1.35310 .000 5.1478 14.1550

South 16.25393 2.44454 .000 8.1205 24.3873

East 11.76925" 1.72044 .000 5.9596 17.5789

South Central -9.45524 2.37754 .013 -17.3939 -1.5166
West -11.09285" 2.80558 .007 -20.0427 -2.1430

West -6.60254 2.44798 170 -14.6692 1.4641

North -16.25393" 2.44454 .000 -24.3873 -8.1205

East -4.48468 2.66864 .755 -13.1190 4.1496

East Central -4.97056 1.62382 .086 -10.3695 4284
West -6.60817 2.20349 .078 -13.6299 4135

West -2.11785 1.72532 .962 -7.7278 3.4921

North -11.76925" 1.72044 .000 -17.5789 -5.9596

South 4.48468 2.66864 .755 -4.1496 13.1190

RednessF Tukey HSD  Central West 2.44686" 62243 .002 .6521 4.2416
West -1.48450° 46179 .019 -2.8161 -.1529

North 1.82333 .98901 441 -1.0285 4.6751

South 2.13453 .65604 .017 2429 4.0262

East 1.85400 72227 A1 -.2287 3.9367

West Central -2.44686" .62243 .002 -4.2416 -.6521
West -3.93137° .68575 .000 -5.9087 -1.9540

North -.62353 1.11137 993 -3.8282 2.5811

South -.31233 .82909 1999 -2.7030 2.0783

East -.59286 .88243 .985 -3.1373 1.9516

West Central 1.48450" 46179 .019 1529 2.8161
West 3.93137 68575 .000 1.9540 5.9087

North 3.30784" 1.03004 .019 .3377 6.2780

South 3.61904" 71639 .000 1.5533 5.6848

East 3.33850° 77750 .000 1.0966 5.5804
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
North Central -1.82333 .98901 441 -4.6751 1.0285
West .62353 1.11137 993 -2.5811 3.8282

West -3.30784° 1.03004 .019 -6.2780 -.3377

South 31120 1.13053 1.000 -2.9487 3.5711

East .03067 1.17021 1.000 -3.3436 3.4050

South Central -2.13453 .65604 .017 -4.0262 -.2429
West .31233 .82909 .999 -2.0783 2.7030

West -3.61904° .71639 .000 -5.6848 -1.5533

North -.31120 1.13053 1.000 -3.5711 2.9487

East -.28053 .90644 1.000 -2.8943 2.3332

East Central -1.85400 72227 A1 -3.9367 .2287
West .59286 .88243 .985 -1.9516 3.1373

West -3.33850" 77750 .000 -5.5804 -1.0966

North -.03067 1.17021 1.000 -3.4050 3.3436

South .28053 .90644 1.000 -2.3332 2.8943

Scheffe Central West 2.44686" 62243 .011 .3504 4.5433
West -1.48450 46179 .072 -3.0399 .0709

North 1.82333 .98901 639 -1.5078 5.1545

South 2.13453 .65604 .066 -.0751 4.3442

East 1.85400 72227 .259 -.5787 4.2867

West Central -2.44686" .62243 .011 -4.5433 -.3504
West -3.93137 .68575 .000 -6.2411 -1.6216

North -.62353 1.11137 .997 -4.3668 3.1198

South -.31233 .82909 1.000 -3.1048 2.4802

East -.59286 .88243 .994 -3.5650 2.3793

West Central 1.48450 46179 .072 -.0709 3.0399
West 3.93137 .68575 .000 1.6216 6.2411

North 3.30784 1.03004 .073 -.1615 6.7772

South 3.61904" .71639 .000 1.2061 6.0320

East 3.33850" 77750 .003 7197 5.9573

North Central -1.82333 .98901 639 -5.1545 1.5078
West .62353 1.11137 .997 -3.1198 4.3668

West -3.30784 1.03004 .073 -6.7772 .1615

South 31120 1.13053 1.000 -3.4966 4.1190

East .03067 1.17021 1.000 -3.9108 3.9722

South Central -2.13453 .65604 .066 -4.3442 .0751
West .31233 .82909 1.000 -2.4802 3.1048

West -3.61904" 71639 .000 -6.0320 -1.2061

North -.31120 1.13053 1.000 -4.1190 3.4966

East -.28053 .90644 1.000 -3.3336 2.7725

East Central -1.85400 72227 .259 -4.2867 5787
West .59286 .88243 .994 -2.3793 3.5650

West -3.33850° 77750 .003 -5.9573 -7197

North -.03067 1.17021 1.000 -3.9722 3.9108

South .28053 .90644 1.000 -2.7725 3.3336

Dunnett T3  Central West 2.44686 .58073 .003 .6017 4.2920
West -1.48450 45956 .026 -2.8671 -.1019

North 1.82333 .90191 .558 -1.9802 5.6269

South 2.13453" .53466 .006 4333 3.8357

East 1.85400° 41767 .001 .5536 3.1544

West Central -2.44686" .58073 .003 -4.2920 -.6017
West -3.93137° .61562 .000 -5.8654 -1.9974

North -.62353 .99057 1.000 -4.3866 3.1396
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
South -.31233 .67353 1.000 -2.4407 1.8161

East -.59286 .58501 1993 -2.4707 1.2850

West Central 1.48450" 45956 .026 .1019 2.8671
West 3.93137 .61562 .000 1.9974 5.8654

North 3.30784 .92476 .091 -.4636 7.0793

South 3.61904" 57237 .000 1.8200 5.4181

East 3.33850" 46497 .000 1.8966 4.7804

North Central -1.82333 .90191 .558 -5.6269 1.9802
West .62353 .99057 1.000 -3.1396 4.3866

West -3.30784 .92476 .091 -7.0793 4636

South .31120 .96429 1.000 -3.4505 4.0729

East .03067 .90468 1.000 -3.7760 3.8373

South Central -2.13453" .53466 .006 -3.8357 -.4333
West .31233 .67353 1.000 -1.8161 2.4407

West -3.61904" 57237 .000 -5.4181 -1.8200

North -.31120 .96429 1.000 -4.0729 3.4505

East -.28053 .53931 1.000 -2.0218 1.4607

East Central -1.85400" 41767 .001 -3.1544 -.5536
West .59286 .58501 .993 -1.2850 2.4707

West -3.33850° 46497 .000 -4.7804 -1.8966

North -.03067 .90468 1.000 -3.8373 3.7760

South .28053 .53931 1.000 -1.4607 2.0218

YellownessF Tukey HSD  Central West 1.25062 52407 167 -.2605 2.7618
West -.61384 .38881 614 -1.7350 .5073

North 1.61405 .83271 .383 -.7871 4.0152

South 3.94598" .55236 .000 2.3532 5.5387

East -1.43820 .60813 175 -3.1917 .3153

West Central -1.25062 52407 167 -2.7618 .2605
West -1.86445 57738 .018 -3.5293 -.1996

North .36343 .93574 .999 -2.3348 3.0616

South 2.69536 .69806 .002 .6825 4.7082

East -2.68882° 74298 .005 -4.8312 -.5464

West Central .61384 .38881 614 -.5073 1.7350
West 1.86445' 57738 .018 .1996 3.5293

North 2.22788 .86726 A1 -.2729 4.7286

South 4.55982" .60318 .000 2.8206 6.2991

East -.82437 .65463 .807 -2.7120 1.0633

North Central -1.61405 .83271 .383 -4.0152 .7871
West -.36343 .93574 .999 -3.0616 2.3348

West -2.22788 .86726 A1 -4.7286 2729

South X80109 .95187 .146 -.4128 5.0767

East -3.05225 .98528 .027 -5.8933 -2112

South Central -3.94598 .55236 .000 -5.5387 -2.3532
West -2.69536° .69806 .002 -4.7082 -.6825

West -4.55982" .60318 .000 -6.2991 -2.8206

North -2.33193 .95187 146 -5.0767 4128

East -5.38418 .76320 .000 -7.5849 -3.1835

East Central 1.43820 .60813 175 -.3153 3.1917
West 2.68882" 74298 .005 .5464 4.8312

West .82437 .65463 .807 -1.0633 2.7120

North 3.05225 .98528 .027 2112 5.8933

South 5.38418" .76320 .000 3.1835 7.5849
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
Scheffe Central West 1.25062 52407 342 -.5145 3.0158
West -.61384 .38881 a77 -1.9234 .6958
North 1.61405 .83271 .586 -1.1907 4.4188
South 3.94598" .55236 .000 2.0855 5.8064
East -1.43820 .60813 .352 -3.4865 6101
West Central -1.25062 .52407 .342 -3.0158 5145
West -1.86445 57738 .070 -3.8092 .0803
North .36343 .93574 1.000 -2.7883 3.5152
South 2.69536" .69806 .013 .3442 5.0466
East -2.68882° 74298 .026 -5.1913 -.1863
West Central .61384 .38881 Na -.6958 1.9234
West 1.86445 57738 .070 -.0803 3.8092
North 2.22788 .86726 .258 -.6932 5.1490
South 455982 .60318 .000 2.5282 6.5914
East -.82437 .65463 .902 -3.0293 1.3806
North Central -1.61405 .83271 .586 -4.4188 1.1907
West -.36343 93574 1.000 -3.5152 2.7883
West -2.22788 .86726 .258 -5.1490 .6932
South 2.33193 .95187 311 -.8741 5.5380
East -3.05225 .98528 .094 -6.3709 .2664
South Central -3.94598" .55236 .000 -5.8064 -2.0855
West -2.69536° .69806 .013 -5.0466 -.3442
West -4.55982" .60318 .000 -6.5914 -2.5282
North -2.33193 .95187 311 -5.5380 8741
East -5.38418 .76320 .000 -7.9548 -2.8136
East Central 1.43820 .60813 .352 -.6101 3.4865
West 2.68882" 74298 .026 .1863 5.1913
West .82437 .65463 .902 -1.3806 3.0293
North 3.05225 .98528 .094 -.2664 6.3709
South 5.38418" .76320 .000 2.8136 7.9548
Dunnett T3  Central West 1.25062" .39050 .042 .0279 2.4734
West -.61384 45925 943 -2.0110 .7834
North 1.61405 44550 .063 -.0701 3.2982
South 3.94598" 49169 .000 2.3493 5.5426
East -1.43820° .28088 .000 -2.2928 -.5836
West Central -1.25062" .39050 .042 -2.4734 -.0279
West -1.86445" 51270 .010 -3.4351 -.2938
North .36343 .50042 1.000 -1.3967 2.1236
South 2.69536" .54195 .001 .9650 4.4257
East -2.68882" .36172 .000 -3.8559 -1.5218
West Central .61384 45925 .943 -.7834 2.0110
West 1.86445 51270 .010 .2938 3.4351
North 2.22788" .55573 .011 .3891 4.0667
South 4.55982" 59341 .000 2.7123 6.4074
East -.82437 43505 599 -2.1640 .5153
North Central -1.61405 44550 .063 -3.2982 .0701
West -.36343 .50042 1.000 -2.1236 1.3967
West -2.22788" .55573 .011 -4.0667 -.3891
South 2.33193 .58283 .013 3716 4.2923
East -3.05225° 42050 .002 -4.7558 -1.3487
South Central -3.94598" 49169 .000 -5.5426 -2.3493
West -2.69536 54195 .001 -4.4257 -.9650
West -4.55982" .59341 .000 -6.4074 -2.7123
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Multiple Comparisons

Moan 95% Confidence Interval
Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
North -2.33193" .58283 .013 -4.2923 -.3716
East -5.38418" 46916 .000 -6.9437 -3.8246
East Central 143820 | .28088 .000 5836 2.2928
West 2.68882° 36172 .000 1.5218 3.8559
West .82437 43505 .599 -.5153 2.1640
North 3.05225 142050 .002 1.3487 4.7558
South 5.38418 46916 .000 3.8246 6.9437
*. The mean difference is significant at the 0.05 level.
Homogeneous Subsets
LightnessF
Subset for alpha = 0.05
Regions N 1 2 3
Tukey HSD*®  South 15 | 49.8577
East 12 54.3424 54.3424
West 37 56.4603 56.4603
Central 84 59.3130 59.3130
West 17 60.9506 60.9506
North 6 66.1117
Sig. .092 .091 .075
Scheffe®? South 15 | 49.8577
East 12 54.3424 54.3424
West 37 56.4603 56.4603
Central 84 59.3130 59.3130
West 17 60.9506 60.9506
North 6 66.1117
Sig. .226 .225 197

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.
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RednessF

Subset for alpha = 0.05
Regions N 1 2
Tukey HSD®®  West 17 | 11.8265
South 15 | 12.1388
East 12 | 12.4193
North 6 | 12.4500
Central 84 | 142733 | 14.2733
West 37 15.7578
Sig. .060 529
Scheffe®P West 17 | 11.8265
South 15 | 12.1388
East 12 | 12.4193
North 6 | 12.4500
Central 84 | 142733 | 14.2733
West 37 15.7578
Sig. 168 713

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.

YellownessF

Subset for alpha = 0.05

Regions N 1 2 3 4
Tukey HSD®®  South 15 | 14.4064

North 6 16.7383

West 17 17.1018 | 17.1018

Central 84 18.3524 | 18.3524 | 18.3524

West 37 18.9662 | 18.9662

East 12 19.7906

Sig. 1.000 242 A17 368
Scheffe® South 15 | 14.4064

North 6 | 16.7383 | 16.7383

West 17 17.1018

Central 84 18.3524 | 18.3524

West 37 18.9662 | 18.9662

East 12 19.7906

Sig. 077 106 572

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.
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ONEWAY LightnessCN RednessCN YellownessCN BY Regions

/STATISTICS HOMOGENEITY BROWNFORSYTHE
/MISSING ANALYSIS

/POSTHOG=TUKEY SCHEFFE T3 ALPHA(0.05).

Oneway
Notes
Output Created 03-AUG-2021 16:37:13
Comments
Input Data C:\Users\Toon-notebook\onedrive-
nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\factors statistic_test.
sav
Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data
File 171

Missing Value Handling Definition of Missing

User-defined missing values are
treated as missing.

Cases Used Statistics for each analysis are
based on cases with no missing data
for any variable in the analysis.

Syntax ONEWAY LightnessCN RednessCN
YellownessCN BY Regions
/STATISTICS HOMOGENEITY
BROWNFORSYTHE
/IMISSING ANALYSIS
/[POSTHOC=TUKEY SCHEFFE T3
ALPHA(0.05).
Resources Processor Time 00:00:00.23
Elapsed Time 00:00:00.33
Test of Homogeneity of Variances
Levene Statistic df1 df2 Sig.
LightnessCN 2.395 5 165 .040
RednessCN 4.424 5 165 .001
YellownessCN 3.256 5 165 .008
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ANOVA

a. Asymptotically F distributed.

Post Hoc Tests

Sum of
Squares df Mean Square F Sig.
LightnessCN Between Groups 1141.671 5 228.334 5.328 .000
Within Groups 7071.439 165 42.857
Total 8213.110 170
RednessCN Between Groups 566.261 5 113.252 13.252 .000
Within Groups 1410.052 165 8.546
Total 1976.313 170
YellownessCN Between Groups 80.793 5 16.159 3.576 .004
Within Groups 745.627 165 4.519
Total 826.420 170
Robust Tests of Equality of Means
Statistic® df1 df2 Sig.
LightnessCN Brown-Forsythe 4.574 66.500 .001
RednessCN Brown-Forsythe 19.746 97.248 .000
YellownessCN Brown-Forsythe 4.661 53.706 .001

Page 2



Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable () Regions  (J) Regions | Difference (I-J) [ Std. Error Sig. Lower Bound | Upper Bound
LightnessCN Tukey HSD  Central West 1.66018 1.74104 .932 -3.3601 6.6805
West 3.59002 1.29171 .066 -.1346 7.3147

North -1.25845 2.76642 .998 -9.2354 6.7185

South 8.27821" 1.83503 .000 2.9869 13.5695

East 4.16830 2.02031 312 -1.6573 9.9939

West Central -1.66018 1.74104 932 -6.6805 3.3601
West 1.92984 1.91815 915 -3.6012 7.4608

North -2.91863 3.10868 .936 -11.8825 6.0453

South 6.61804 2.31909 .054 -.0691 13.3051

East 2.50812 2.46829 912 -4.6092 9.6254

West Central -3.569002 1.29171 .066 -7.3147 1346
West -1.92984 1.91815 915 -7.4608 3.6012

North -4.84847 2.88118 .545 -13.1563 3.4594

South 4.68820 2.00386 .184 -1.0899 10.4663

East .57828 2.17480 1.000 -5.6927 6.8493

North Central 1.25845 2.76642 .998 -6.7185 9.2354
West 2.91863 3.10868 .936 -6.0453 11.8825

West 4.84847 2.88118 .545 -3.4594 13.1563

South 9.53667 3.16228 .035 4182 18.6551

East 5.42675 3.27327 .562 -4.0117 14.8652

South Central -8.27821° 1.83503 .000 -13.5695 -2.9869
West -6.61804 2.31909 .054 -13.3051 .0691

West -4.68820 2.00386 .184 -10.4663 1.0899

North -9.53667 3.16228 .035 -18.6551 -.4182

East -4.10992 2.53546 .586 -11.4209 3.2011

East Central -4.16830 2.02031 312 -9.9939 1.6573
West -2.50812 2.46829 912 -9.6254 4.6092

West -.57828 2.17480 1.000 -6.8493 5.6927

North -5.42675 3.27327 .562 -14.8652 4.0117

South 4.10992 2.53546 .586 -3.2011 11.4209

Scheffe Central West 1.66018 1.74104 .969 -4.2040 7.5243
West 3.59002 1.29171 179 -.7607 7.9407

North -1.25845 2.76642 1999 -10.5763 8.0594

South 8.27821" 1.83503 .002 2.0975 14.4589

East 4.16830 2.02031 .515 -2.6365 10.9731

West Central -1.66018 1.74104 .969 -7.5243 4.2040
West 1.92984 1.91815 .961 -4.5309 8.3905

North -2.91863 3.10868 971 -13.3892 7.5520

South 6.61804 2.31909 .155 -1.1931 14.4291

East 2.50812 2.46829 .959 -5.8055 10.8218

West Central -3.59002 1.29171 179 -7.9407 .7607
West -1.92984 1.91815 .961 -8.3905 4.5309

North -4.84847 2.88118 .726 -14.5528 4.8559

South 4.68820 2.00386 .365 -2.0612 11.4376

East .57828 2.17480 1.000 -6.7468 7.9034

North Central 1.25845 2.76642 .999 -8.0594 10.5763
West 2.91863 3.10868 971 -7.5520 13.3892

West 4.84847 2.88118 .726 -4.8559 14.5528

South 9.53667 3.16228 112 -1.1145 20.1878

East 5.42675 3.27327 .738 -5.5982 16.4517

South Central -8.27821" 1.83503 .002 -14.4589 -2.0975
West -6.61804 2.31909 .155 -14.4291 1.1931

Page 3



Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable () Regions  (J) Regions | Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
West -4.68820 2.00386 .365 -11.4376 2.0612
North -9.53667 3.16228 112 -20.1878 1.1145
East -4.10992 2.53546 757 -12.6498 4.4300
East Central -4.16830 2.02031 515 -10.9731 2.6365
West -2.50812 2.46829 .959 -10.8218 5.8055
West -.57828 2.17480 1.000 -7.9034 6.7468
North -5.42675 3.27327 738 -16.4517 5.5982
South 4.10992 2.53546 757 -4.4300 12.6498
Dunnett T3 Central West 1.66018 2.33882 1.000 -6.0961 9.4165
West 3.59002 1.30635 110 -.3934 7.5734
North -1.25845 2.43116 1.000 -11.8820 9.3651
South 8.27821 2.13044 .017 1.1155 15.4409
East 4.16830 1.68453 275 -1.6102 9.9468
West Central -1.66018 2.33882 1.000 -9.4165 6.0961
West 1.92984 2.54044 1.000 -6.2267 10.0864
North -2.91863 3.26464 .997 -14.0960 8.2587
South 6.61804 3.04731 403 -3.0108 16.2469
East 2.50812 2.75408 .998 -6.2875 11.3038
West Central -3.59002 1.30635 110 -7.5734 .3934
West -1.92984 2.54044 1.000 -10.0864 6.2267
North -4.84847 2.62570 .648 -15.1951 5.4982
South 4.68820 2.35002 532 -2.8941 12.2705
East .57828 1.95485 1.000 -5.7160 6.8725
North Central 1.25845 243116 1.000 -9.3651 11.8820
West 2.91863 3.26464 997 -8.2587 14.0960
West 4.84847 2.62570 .648 -5.4982 15.1951
South 9.53667 3.11874 109 -1.3789 20.4523
East 5.42675 2.83292 .604 -5.0904 15.9439
South Central -8.27821" 2.13044 .017 -15.4409 -1.1155
West -6.61804 3.04731 403 -16.2469 3.0108
West -4.68820 2.35002 .532 -12.2705 2.8941
North -9.53667 3.11874 .109 -20.4523 1.3789
East -4.10992 2.57947 812 -12.3989 41791
East Central -4.16830 1.68453 275 -9.9468 1.6102
West -2.50812 2.75408 .998 -11.3038 6.2875
West -.57828 1.95485 1.000 -6.8725 5.7160
North -5.42675 2.83292 .604 -15.9439 5.0904
South 4.10992 2.57947 812 -4.1791 12.3989
RednessCN Tukey HSD  Central West 2.71674° 77745 .008 4750 4.9585
West -1.22900 .57680 277 -2.8922 4342
North 3.27595 1.23533 .091 -.2861 6.8380
South 1.68302 .81942 317 -.6798 4.0458
East 5.39470° .90215 .000 2.7933 7.9961
West Central 2.71674" 77745 .008 -4.9585 -4750
West -3.94574" .85654 .000 -6.4156 -1.4759
North .55922 1.38816 .999 -3.4435 4.5620
South -1.03372 1.03557 918 -4.0198 1.9524
East 2.67797 1.10220 152 -.5002 5.8562
West Central 1.22900 .57680 277 -.4342 2.8922
West 3.94574° .85654 .000 1.4759 6.4156
North 4.50495' 1.28657 .008 .7951 8.2148
South 2.91202" .89481 .017 .3318 5.4922
East 6.62370" 97114 .000 3.8234 9.4240
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable () Regions  (J) Regions | Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
North Central -3.27595 1.23533 .091 -6.8380 .2861
West -.55922 1.38816 1999 -4.5620 3.4435

West -4.50495 1.28657 .008 -8.2148 -.7951

South -1.59293 1.41210 .869 -5.6647 2.4788

East 2.11875 1.46166 697 -2.0959 6.3334

South Central -1.68302 .81942 317 -4.0458 .6798
West 1.03372 1.03557 918 -1.9524 4.0198

West -2.91202" .89481 .017 -5.4922 -.3318

North 1.59293 1.41210 .869 -2.4788 5.6647

East 3.71168" 1.13219 .016 4470 6.9764

East Central -5.39470° .90215 .000 -7.9961 -2.7933
West -2.67797 1.10220 1562 -5.8562 .5002

West -6.62370 97114 .000 -9.4240 -3.8234

North -2.11875 1.46166 697 -6.3334 2.0959

South -3.71168 1.13219 .016 -6.9764 -.4470

Scheffe Central West 271674 77745 .036 .0981 5.3353
West -1.22900 .57680 ATT -3.1718 7138

North 3.27595 1.23533 224 -.8849 7.4368

South 1.68302 .81942 521 -1.0769 4.4430

East 5.39470" .90215 .000 2.3561 8.4333

West Central 271674 77745 .036 -5.3353 -.0981
West -3.94574 .85654 .001 -6.8307 -1.0608

North .55922 1.38816 1999 -4.1164 5.2348

South -1.03372 1.03557 .962 -4.5217 2.4543

East 2.67797 1.10220 321 -1.0344 6.3904

West Central 1.22900 .57680 ATT7 -.7138 3.1718
West 3.94574" .85654 .001 1.0608 6.8307

North 4.50495" 1.28657 .036 1716 8.8384

South 2.91202 .89481 .066 -.1019 5.9259

East 6.62370" 97114 .000 3.3527 9.8947

North Central -3.27595 1.23533 224 -7.4368 .8849
West -.55922 1.38816 .999 -5.2348 4.1164

West -4.50495 1.28657 .036 -8.8384 -.1716

South -1.59293 1.41210 .937 -6.3491 3.1633

East 2.11875 1.46166 .834 -2.8044 7.0419

South Central -1.68302 .81942 .521 -4.4430 1.0769
West 1.03372 1.03557 .962 -2.4543 4.5217

West -2.91202 .89481 .066 -5.9259 .1019

North 1.59293 1.41210 937 -3.1633 6.3491

East 3.71168 1.13219 .062 -.1018 7.5251

East Central -5.39470° .90215 .000 -8.4333 -2.3561
West -2.67797 1.10220 321 -6.3904 1.0344

West -6.62370 97114 .000 -9.8947 -3.3527

North -2.11875 1.46166 .834 -7.0419 2.8044

South -3.71168 1.13219 .062 -7.5251 .1018

Dunnett T3 Central West 2.71674" 77964 .027 2013 5.2322
West -1.22900 .64695 .594 -3.1938 7358

North 3.27595" 43754 .000 1.8686 4.6833

South 1.68302 .70593 .290 -.6035 3.9695

East 5.39470" .50198 .000 3.8150 6.9744

West Central 271674 77964 .027 -5.2322 -.2013
West -3.94574° .89932 .001 -6.7519 -1.1396
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable () Regions  (J) Regions | Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
North 55922 .76268 1.000 -1.9441 3.0625

South -1.03372 94264 .987 -4.0127 1.9453

East 2.67797 .80138 .038 .0939 5.2621

West Central 1.22900 .64695 .594 -.7358 3.1938
West 3.94574" .89932 .001 1.1396 6.7519

North 450495 .62640 .000 2.5579 6.4520

South 2.91202" .83623 .019 .3042 5.5198

East 6.62370° 67299 .000 4.5514 8.6960

North Central -3.27595 43754 .000 -4.6833 -1.8686
West -.55922 .76268 1.000 -3.0625 1.9441

West -4.50495 .62640 .000 -6.4520 -2.5579

South -1.59293 .68715 337 -3.8727 .6868

East 211875 47520 .006 5111 3.7264

South Central -1.68302 .70593 .290 -3.9695 .6035
West 1.03372 .94264 .987 -1.9453 4.0127

West -2.91202° .83623 .019 -5.5198 -.3042

North 1.569293 .68715 337 -.6868 3.8727

East 3.71168" .72988 .001 1.3447 6.0787

East Central -5.39470 .50198 .000 -6.9744 -3.8150
West 267797 .80138 .038 -5.2621 -.0939

West -6.62370 67299 .000 -8.6960 -4.5514

North 211875 47520 .006 -3.7264 -5111

South -3.71168 .72988 .001 -6.0787 -1.3447
YellownessCN Tukey HSD  Central West 98466 .56535 .506 -.6455 2.6148
West -.14438 41944 1999 -1.3538 1.0651

North 1.88310 .89831 294 -.7072 44734

South 1.95310" .59587 .016 .2349 3.6713

East .75510 .65603 .859 -1.1366 2.6468

West Central -.98466 .56535 .506 -2.6148 .6455
West -1.12905 .62286 460 -2.9251 .6670

North .89843 1.00945 .948 -2.0123 3.8092

South .96843 .75305 792 -1.2030 3.1399

East -.22957 .80150 1.000 -2.5407 2.0816

West Central 14438 41944 .999 -1.0651 1.3538
West 1.12905 .62286 .460 -.6670 2.9251

North 2.02748 .93557 .259 -.6702 4.7252

South 2.09748" .65069 .019 2212 3.9737

East .89948 .70620 799 -1.1368 2.9358

North Central -1.88310 .89831 294 -4.4734 .7072
West -.89843 1.00945 .948 -3.8092 2.0123

West -2.02748 .93557 .259 -4.7252 .6702

South .07000 1.02685 1.000 -2.8909 3.0309

East -1.12800 1.06289 .896 -4.1929 1.9369

South Central -1.95310° .59587 .016 -3.6713 -.2349
West -.96843 .75305 792 -3.1399 1.2030

West -2.09748" .65069 .019 -3.9737 -.2212

North -.07000 1.02685 1.000 -3.0309 2.8909

East -1.19800 .82331 .693 -3.5720 1.1760

East Central -.75510 .65603 .859 -2.6468 1.1366
West 22957 .80150 1.000 -2.0816 2.5407

West -.89948 .70620 799 -2.9358 1.1368

North 1.12800 1.06289 .896 -1.9369 4.1929

South 1.19800 .82331 .693 -1.1760 3.5720
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable () Regions  (J) Regions | Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
Scheffe Central West .98466 .56535 .695 -.9195 2.8889
West -.14438 41944 1.000 -1.5571 1.2684

North 1.88310 .89831 497 -1.1426 4.9088

South 1.95310 .59587 .062 -.0539 3.9601

East 75510 .65603 932 -1.4545 2.9647

West Central -.98466 .56535 .695 -2.8889 .9195
West -1.12905 .62286 .656 -3.2270 .9689

North .89843 1.00945 977 -2.5016 4.2984

South .96843 .75305 .894 -1.5680 3.5048

East -.22957 .80150 1.000 -2.9292 2.4700

West Central 14438 41944 1.000 -1.2684 1.5571
West 1.12905 .62286 .656 -.9689 3.2270

North 2.02748 .93557 457 -1.1237 5.1787

South 2.09748 .65069 .071 -.0942 4.2891

East .89948 .70620 .898 -1.4791 3.2781

North Central -1.88310 .89831 497 -4.9088 1.1426
West -.89843 1.00945 977 -4.2984 2.5016

West -2.02748 .93557 457 -5.1787 1.1237

South .07000 1.02685 1.000 -3.3886 3.5286

East -1.12800 1.06289 951 -4.7080 2.4520

South Central -1.95310 .59587 .062 -3.9601 .0539
West -.96843 .75305 .894 -3.5048 1.5680

West -2.09748 .65069 .071 -4.2891 .0942

North -.07000 1.02685 1.000 -3.5286 3.3886

East -1.19800 .82331 .832 -3.9711 1.5751

East Central -.75510 .65603 932 -2.9647 1.4545
West .22957 .80150 1.000 -2.4700 2.9292

West -.89948 .70620 .898 -3.2781 1.4791

North 1.12800 1.06289 .951 -2.4520 4.7080

South 1.19800 .82331 .832 -1.5751 3.971

Dunnett T3  Central West .98466 44460 373 -.4143 2.3836
West -.14438 46929 1.000 -1.5683 1.2795

North 1.88310 .90205 528 -2.0181 5.7842

South 1.95310" .55442 .027 1467 3.7595

East .75510 .28878 146 -.1168 1.6270

West Central -.98466 44460 .373 -2.3836 4143
West -1.12905 .54625 466 -2.8084 .5503

North .89843 .94438 .989 -2.9408 4.7377

South .96843 .62092 .833 -1.0120 2.9488

East -.22957 40193 1.000 -1.5412 1.0821

West Central 14438 46929 1.000 -1.2795 1.5683
West 1.12905 .54625 466 -.5503 2.8084

North 2.02748 .95624 498 -1.7937 5.8487

South 2.09748" .63883 .035 .0917 4.1033

East .89948 42908 446 -4234 2.2223

North Central -1.88310 .90205 .528 -5.7842 2.0181
West -.89843 .94438 .989 -4.7377 2.9408

West -2.02748 .95624 498 -5.8487 1.7937

South .07000 1.00078 1.000 -3.7599 3.8999

East -1.12800 .88180 916 -5.0854 2.8294

South Central -1.95310° .55442 .027 -3.7595 -.1467
West -.96843 .62092 .833 -2.9488 1.0120
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable () Regions  (J) Regions | Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
West -2.09748 .63883 .035 -4.1033 -.0917

North -.07000 1.00078 1.000 -3.8999 3.7599

East -1.19800 .52083 352 -2.9476 .5516

East Central -.75510 .28878 146 -1.6270 .1168
West 22957 40193 1.000 -1.0821 1.5412

West -.89948 42908 446 -2.2223 4234

North 1.12800 .88180 916 -2.8294 5.0854

South 1.19800 .52083 352 -.5516 2.9476

*. The mean difference is significant at the 0.05 level.

Homogeneous Subsets

LightnessCN
Subset for alpha = 0.05
Regions N 1 2
Tukey HSD®®  South 15 | 48.7567
East 12 52.8666 52.8666
West 37 53.4449 53.4449
West 17 55.3747 55.3747
Central 84 57.0349
North 6 58.2933
Sig. .077 .230
Scheffe®? South 15 | 487567
East 12 52.8666 52.8666
West 37 53.4449 53.4449
West 17 55.3747 55.3747
Central 84 57.0349
North 6 58.2933
Sig. .199 423

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 14.478.

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

Subset for alpha = 0.05

Regions N 1 2 3 4
Tukey HSD®®  East 12 | 98179

North 6 | 11.9367 | 11.9367

West 17 | 12.4959 | 12.4959 | 12.4959

South 15 13.5296 | 13.5296 | 13.5296

Central 84 152126 | 15.2126

West 37 16.4416

Sig. 141 686 130 085
Scheffe®P East 12 | 9.8179

North 6 | 11.9367 | 11.9367

West 17 | 12.4959 | 12.4959

South 15 13.5296 | 13.5296

Central 84 15.2126 | 15.2126

West 37 16.4416

Sig. 304 112 214

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.
YellownessCN
Subset for
alpha = 0.05
Regions N 1
Tukey HSD*  South 15 16.3133
North 6 16.3833
West 17 17.2818
East 12 17.5113
Central 84 18.2664
West 37 18.4108
Sig. .090
Scheffe®P South 15 16.3133
North 6 16.3833
West 17 17.2818
East 12 17.5113
Central 84 18.2664
West 37 18.4108
Sig. 223

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.
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b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type | error levels are not
guaranteed.
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ONEWAY LightnessA RednessA YellownessA BY Regions
/STATISTICS HOMOGENEITY BROWNFORSYTHE
/MISSING ANALYSIS
/POSTHOCG=TUKEY SCHEFFE T3 ALPHA(0.05).

Oneway
Notes

Output Created 03-AUG-2021 16:37:47

Comments

Input Data C:\Users\Toon-notebook\onedrive-
nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\factors statistic_test.
sav

Active Dataset DataSet1

Filter <none>

Weight <none>

Split File <none>

N of Rows in Working Data

i 171

File

Missing Value Handling Definition of Missing User-defined missing values are
treated as missing.

Cases Used Statistics for each analysis are
based on cases with no missing data
for any variable in the analysis.

Syntax ONEWAY LightnessA RednessA
YellownessA BY Regions
/STATISTICS HOMOGENEITY
BROWNFORSYTHE
/MISSING ANALYSIS
/POSTHOC=TUKEY SCHEFFE T3
ALPHA(0.05).
Resources Processor Time 00:00:00.22
Elapsed Time 00:00:00.26

Test of Homogeneity of Variances

Levene Statistic df1 df2 Sig.
LightnessA 1.894 5 165 .098
RednessA 4.247 5 165 .001
YellownessA 2.919 5 165 .015
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ANOVA

a. Asymptotically F distributed.

Post Hoc Tests

Sum of
Squares df Mean Square F Sig.
LightnessA Between Groups 1811.723 5 362.345 5.970 .000
Within Groups 10015.260 165 60.699
Total 11826.983 170
RednessA Between Groups 182.929 5 36.586 7.829 .000
Within Groups 771.090 165 4,673
Total 954.019 170
YellownessA  Between Groups 186.455 5 37.291 6.550 .000
Within Groups 939.398 165 5.693
Total 1125.852 170
Robust Tests of Equality of Means
Statistic? df1 Sig.
LightnessA Brown-Forsythe 7.308 83.072 .000
RednessA Brown-Forsythe 10.179 72.663 .000
YellownessA Brown-Forsythe 9.674 84.464 .000
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (1) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
LightnessA Tukey HSD  Central West -3.59395 2.07198 511 -9.5685 2.3806
West 2.91212 1.53724 409 -1.5205 7.3448

North -11.11738" 3.29227 .012 -20.6106 -1.6241

South 5.94155 2.18384 .077 -.3556 12.2387

East 2.26187 2.40433 .935 -4.6710 9.1948

West Central 3.59395 2.07198 511 -2.3806 9.5685
West 6.50607 2.28276 .055 -.0763 13.0884

North -7.52343 3.69958 .328 -18.1912 3.1443

South 9.53550" 2.75990 .009 1.5773 17.4937

East 5.85582 2.93747 .350 -2.6144 14.3260

West Central -2.91212 1.53724 409 -7.3448 1.5205
West -6.50607 2.28276 .055 -13.0884 .0763

North -14.02950" 3.42884 .001 -23.9166 -4.1424

South 3.02943 2.38476 .801 -3.8470 9.9059

East -.65025 2.58819 1.000 -8.1133 6.8128

North Central 11.11738" 3.29227 .012 1.6241 20.6106
West 7.52343 3.69958 .328 -3.1443 18.1912

West 14.02950" 3.42884 .001 4.1424 23.9166

South 17.05893" 3.76338 .000 6.2072 27.9106

East 13.37925" 3.89546 .010 2.1467 24.6118

South Central -5.94155 2.18384 .077 -12.2387 .3556
West -9.53550 2.75990 .009 -17.4937 -1.5773

West -3.02943 2.38476 .801 -9.9059 3.8470

North -17.05893" 3.76338 .000 -27.9106 -6.2072

East -3.67968 3.01741 .827 -12.3804 5.0210

East Central -2.26187 2.40433 .935 -9.1948 4.6710
West -5.85582 2.93747 .350 -14.3260 2.6144

West .65025 2.58819 1.000 -6.8128 8.1133

North -13.37925° 3.89546 .010 -24.6118 -2.1467

South 3.67968 3.01741 .827 -5.0210 12.3804

Scheffe Central West -3.59395 2.07198 .699 -10.5728 3.3849
West 2.91212 1.53724 611 -2.2656 8.0898

North 11.11738 3.29227 .049 -22.2063 -.0284

South 5.94155 2.18384 199 -1.4140 13.2971

East 2.26187 2.40433 971 -5.8364 10.3601

West Central 3.59395 2.07198 .699 -3.3849 10.5728
West 6.50607 2.28276 .156 -1.1827 14.1948

North -7.52343 3.69958 532 -19.9843 4.9374

South 9.53550" 2.75990 .040 .2396 18.8314

East 5.85582 2.93747 .555 -4.0381 15.7497

West Central -2.91212 1.53724 .611 -8.0898 2.2656
West -6.50607 2.28276 156 -14.1948 1.1827

North -14.02950" 3.42884 .007 -25.5785 -2.4806

South 3.02943 2.38476 .899 -5.0029 11.0617

East -.65025 2.58819 1.000 -9.3677 8.0672

North Central 11.11738" 3.29227 .049 .0284 22.2063
West 7.52343 3.69958 .532 -4.9374 19.9843

West 14.02950" 3.42884 .007 2.4806 25.5785

South 17.05893" 3.76338 .002 4.3832 29.7347

East 13.37925' 3.89546 .042 2586 26.4999

South Central -5.94155 2.18384 199 -13.2971 1.4140
West -9.53550 2.75990 .040 -18.8314 -.2396

West -3.02943 2.38476 .899 -11.0617 5.0029
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
North -17.05893" 3.76338 .002 -29.7347 -4.3832

East -3.67968 3.01741 914 -13.8429 6.4835

East Central -2.26187 2.40433 971 -10.3601 5.8364
West -5.85582 2.93747 .555 -15.7497 4.0381

West .65025 2.58819 1.000 -8.0672 9.3677

North -13.37925' 3.89546 .042 -26.4999 -.2586

South 3.67968 3.01741 914 -6.4835 13.8429

Dunnett T3 Central West -3.59395 2.06247 713 -10.2792 3.0913
West 2.91212 1.69415 .735 -2.2434 8.0676

North -11.11738' 1.26481 .000 -15.4514 -6.7834

South 5.94155 2.44728 .283 -2.2081 14.0912

East 2.26187 1.64192 915 -3.1494 7.6731

West Central 3.59395 2.06247 713 -3.0913 10.2792
West 6.50607 2.40279 136 -.9941 14.0062

North -7.52343" 2.12203 .027 -14.4547 -.5922

South 9.53550" 2.98202 .047 .0642 19.0068

East 5.85582 2.36625 .238 -1.6896 13.4013

West Central -2.91212 1.69415 .735 -8.0676 2.2434
West -6.50607 2.40279 .136 -14.0062 .9941

North -14.02950" 1.76617 .000 -19.5841 -8.4749

South 3.02943 2.74022 .985 -5.7240 11.7829

East -.65025 2.05317 1.000 -7.0648 5.7643

North Central 11.11738" 1.26481 .000 6.7834 15.4514
West 7.52343 2.12203 .027 5922 14.4547

West 14.02950" 1.76617 .000 8.4749 19.5841

South 17.05893" 2.49768 .000 8.7446 25.3733

East 13.37925" 1.71613 .000 7.5843 19.1742

South Central -5.94155 2.44728 .283 -14.0912 2.2081
West -9.53550 2.98202 .047 -19.0068 -.0642

West -3.02943 2.74022 .985 -11.7829 5.7240

North -17.05893" 2.49768 .000 -25.3733 -8.7446

East -3.67968 2.70824 924 -12.4552 5.0958

East Central -2.26187 1.64192 915 -7.6731 3.1494
West -5.85582 2.36625 .238 -13.4013 1.6896

West .65025 2.05317 1.000 -5.7643 7.0648

North -13.37925" 1.71613 .000 -19.1742 -7.5843

South 3.67968 2.70824 .924 -5.0958 12.4552

RednessA Tukey HSD  Central West 1.28637 57492 226 -.3714 2.9442
West -1.76536° 42654 .001 -2.9953 -.5354

North 2.01500 .91352 241 -.6191 4.6491

South -1.16087 .60596 .396 -2.9081 .5864

East .63392 66714 .933 -1.2898 2.5576

West Central -1.28637 57492 .226 -2.9442 3714
West -3.05173 .63341 .000 -4.8782 -1.2253

North .72863 1.02654 .981 -2.2314 3.6886

South -2.44724 .76580 .020 -4.6554 -.2391

East -.65246 .81507 .967 -3.0027 1.6978

West Central 1.76536" 42654 .001 .5354 2.9953
West 3.05173 63341 .000 1.2253 4.8782

North 3.78036" .95141 .001 1.0370 6.5238

South .60449 .66171 .943 -1.3035 2.5125

East 2.39928 71815 .013 .3285 4.4701
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
North Central -2.01500 191352 241 -4.6491 .6191
West -.72863 1.02654 .981 -3.6886 2.2314

West -3.78036° .95141 .001 -6.5238 -1.0370

South -3.17587 1.04424 .032 -6.1869 -.1648

East -1.38108 1.08089 797 -4.4978 1.7357

South Central 1.16087 .60596 .396 -.5864 2.9081
West 244724 .76580 .020 .2391 4.6554

West -.60449 66171 .943 -2.5125 1.3035

North 3.17587 1.04424 .032 .1648 6.1869

East 1.79478 .83725 .270 -.6194 4.2090

East Central -.63392 66714 .933 -2.5576 1.2898
West .65246 .81507 .967 -1.6978 3.0027

West -2.39928" 71815 .013 -4.4701 -.3285

North 1.38108 1.08089 797 -1.7357 4.4978

South -1.79478 .83725 .270 -4.2090 .6194

Scheffe Central West 1.28637 57492 419 -.6501 3.2228
West -1.76536° 42654 .006 -3.2020 -.3287

North 2.01500 .91352 436 -1.0619 5.0919

South -1.16087 .60596 .599 -3.2018 .8801

East 63392 66714 .970 -1.6131 2.8810

West Central -1.28637 57492 419 -3.2228 .6501
West -3.05173° .63341 .001 -5.1852 -.9183

North 72863 1.02654 .992 -2.7289 4.1862

South -2.44724 .76580 .075 -5.0266 1321

East -.65246 .81507 .986 -3.3978 2.0928

West Central 1.76536" 42654 .006 .3287 3.2020
West 3.05173" .63341 .001 .9183 5.1852

North 3.78036" .95141 .009 5758 6.9849

South .60449 .66171 974 -1.6243 2.8332

East 2.39928 .71815 .053 -.0196 4.8181

North Central -2.01500 .91352 436 -5.0919 1.0619
West -.72863 1.02654 992 -4.1862 2.7289

West -3.78036° .95141 .009 -6.9849 -.5758

South -3.17587 1.04424 .106 -6.6930 .3413

East -1.38108 1.08089 .896 -5.0217 2.2595

South Central 1.16087 .60596 .599 -.8801 3.2018
West 2.44724 .76580 .075 -.1321 5.0266

West -.60449 66171 974 -2.8332 1.6243

North 3.17587 1.04424 .106 -.3413 6.6930

East 1.79478 .83725 470 -1.0252 4.6148

East Central -.63392 .66714 .970 -2.8810 1.6131
West .65246 .81507 .986 -2.0928 3.3978

West -2.39928 71815 .053 -4.8181 .0196

North 1.38108 1.08089 .896 -2.2595 5.0217

South -1.79478 .83725 470 -4.6148 1.0252

Dunnett T3  Central West 1.28637 57017 .359 -.5521 3.1249
West -1.76536° 44136 .002 -3.1013 -4294

North 2.01500" 40637 .005 5741 3.4559

South -1.16087 .71860 .793 -3.56527 1.2310

East .63392 .33163 .587 -.3893 1.6571

West Central -1.28637 57017 .359 -3.1249 .5521
West -3.05173 .63379 .000 -5.0416 -1.0618

North 72863 .60994 .969 -1.2650 2.7222
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
South -2.44724 .85045 1102 -5.1569 .2624

East -.65246 .56291 976 -2.4848 1.1799

West Central 1.76536" 44136 .002 4294 3.1013
West 3.05173" .63379 .000 1.0618 5.0416

North 3.78036° 149165 .000 21769 5.3838

South .60449 77004 1999 -1.8881 3.0971

East 2.39928" 43194 .000 1.0711 3.7274

North Central -2.01500" 40637 .005 -3.4559 -5741
West -.72863 .60994 .969 -2.7222 1.2650

West -3.78036° 49165 .000 -5.3838 -2.1769

South -3.17587 .75054 .007 -5.6626 -.6892

East -1.38108 .39612 .068 -2.8404 .0783

South Central 1.16087 .71860 793 -1.2310 3.5527
West 2.44724 .85045 102 -.2624 5.1569

West -.60449 77004 .999 -3.0971 1.8881

North 3.17587 .75054 .007 .6892 5.6626

East 1.79478 71285 .245 -.5919 4.1815

East Central -.63392 .33163 .587 -1.6571 .3893
West .65246 56291 .976 -1.1799 2.4848

West -2.39928" 43194 .000 -3.7274 -1.0711

North 1.38108 .39612 .068 -.0783 2.8404

South -1.79478 71285 .245 -4.1815 5919

YellownessA  Tukey HSD  Central West 141005 63457 .987 -1.4197 2.2398
West -.84827 47080 467 -2.2058 .5093

North 3.31417 1.00830 .015 4067 6.2216

South .58850 .66883 .951 -1.3401 2.5171

East -2.74908" .73636 .003 -4.8724 -.6258

West Central -.41005 .63457 .987 -2.2398 1.4197
West -1.25831 .69912 469 -3.2742 .7576

North 2.90412 1.13304 112 -.3630 6.1713

South 17845 .84525 1.000 -2.2588 2.6157

East -3.15913" .89964 .007 -5.7532 -.5650

West Central .84827 47080 467 -.5093 2.2058
West 1.25831 .69912 469 -.7576 3.2742

North 4.16243" 1.05012 .002 1.1344 7.1905

South 1.43677 .73036 .366 -.6692 3.5428

East -1.90082 79266 163 -4.1865 .3848

North Central -3.31417 1.00830 .015 -6.2216 -.4067
West -2.90412 1.13304 12 -6.1713 .3630

West -4.16243 1.05012 .002 -7.1905 -1.1344

South -2.72567 1.15258 75 -6.0491 .5978

East -6.06325 1.19303 .000 -9.5034 -2.6231

South Central -.58850 .66883 .951 -2.5171 1.3401
West -.17845 .84525 1.000 -2.6157 2.2588

West -1.43677 .73036 .366 -3.5428 .6692

North 2.72567 1.15258 175 -.5978 6.0491

East -3.33758 .92412 .005 -6.0023 -.6729

East Central 2.74908 73636 .003 .6258 4.8724
West 3.15913" .89964 .007 .5650 5.7532

West 1.90082 .79266 163 -.3848 4.1865

North 6.06325 1.19303 .000 2.6231 9.5034

South 3.33758" .92412 .005 .6729 6.0023
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
Scheffe Central West 41005 .63457 995 -1.7273 2.5474
West -.84827 47080 .662 -2.4340 7375

North 3.31417 1.00830 .061 -.0820 6.7103

South .58850 .66883 978 -1.6642 2.8412

East -2.74908" .73636 .019 -5.2293 -.2689

West Central -.41005 .63457 .995 -2.5474 1.7273
West -1.25831 .69912 .663 -3.6131 1.0965

North 2.90412 1.13304 .261 -.9122 6.7204

South 17845 .84525 1.000 -2.6685 3.0254

East -3.15913" .89964 .035 -6.1893 -.1290

West Central .84827 47080 .662 -.7375 2.4340
West 1.25831 .69912 663 -1.0965 3.6131

North 416243 1.05012 .010 .6254 7.6994

South 1.43677 .73036 570 -1.0232 3.8968

East -1.90082 79266 .336 -4.5707 .7690

North Central -3.31417 1.00830 .061 -6.7103 .0820
West -2.90412 1.13304 .261 -6.7204 9122

West -4.16243 1.05012 .010 -7.6994 -.6254

South -2.72567 1.15258 .353 -6.6078 1.1564

East -6.06325 1.19303 .000 -10.0816 -2.0449

South Central -.58850 .66883 978 -2.8412 1.6642
West -.17845 .84525 1.000 -3.0254 2.6685

West -1.43677 .73036 570 -3.8968 1.0232

North 2.72567 1.15258 .353 -1.1564 6.6078

East -3.33758 92412 .027 -6.4502 -.2250

East Central 2.74908 .73636 .019 .2689 5.2293
West 3.15913" .89964 .035 11290 6.1893

West 1.90082 .79266 .336 -.7690 4.5707

North 6.06325 1.19303 .000 2.0449 10.0816

South 3.33758" 92412 .027 .2250 6.4502

Dunnett T3  Central West 41005 69540 1.000 -1.8376 2.6577
West -.84827 46482 .653 -2.2481 5515

North 3.31417 50771 .001 1.4750 5.1533

South .58850 .62292 .996 -1.4316 2.6086

East -2.74908" .36270 .000 -3.8537 -1.6444

West Central -.41005 .69540 1.000 -2.6577 1.8376
West -1.25831 .73083 729 -3.5864 1.0698

North 2.90412" .75883 .014 4207 5.3875

South 17845 .84028 1.000 -2.4774 2.8343

East -3.15913" .67052 .002 -5.3635 -.9547

West Central .84827 46482 .653 -.5515 2.2481
West 1.25831 .73083 729 -1.0698 3.5864

North 4.16243" .55525 .000 2.2568 6.0681

South 1.43677 .66224 408 -.6740 3.5475

East -1.90082" 42671 .001 -3.2128 -.5889

North Central -3.31417 50771 .001 -5.1533 -1.4750
West -2.90412" .75883 .014 -5.3875 -.4207

West -4.16243" .55525 .000 -6.0681 -2.2568

South -2.72567 .69302 .014 -5.0284 -.4230

East -6.06325° 47307 .000 -7.9106 -4.2159

South Central -.58850 .62292 .996 -2.6086 1.4316
West -.17845 .84028 1.000 -2.8343 24774

West -1.43677 .66224 408 -3.5475 .6740
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Multiple Comparisons

Moan 95% Confidence Interval

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
North 2.72567 .69302 .014 4230 5.0284

East -3.33758" .59502 .000 -5.3120 -1.3631

East Central 2.74908" .36270 .000 1.6444 3.8537

West 3.15913" .67052 .002 .9547 5.3635

West 1.90082" 42671 .001 .5889 3.2128

North 6.06325" 47307 .000 4.2159 7.9106

South 3.33758" .59502 .000 1.3631 5.3120

*. The mean difference is significant at the 0.05 level.

Homogeneous Subsets

LightnessA
Subset for alpha = 0.05

Regions N 1 2 3
Tukey HSD*®  South 15 | 55.9727

West 37 59.0022 59.0022

East 12 59.6524 59.6524

Central 84 61.9143 61.9143

West 17 65.5082 65.5082

North 6 73.0317

Sig. 318 222 .103
Scheffe®? South 15 | 55.9727

West 37 59.0022

East 12 59.6524

Central 84 61.9143

West 17 65.5082 65.5082

North 6 73.0317

Sig. 060 246

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 14.478.

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

Subset for alpha = 0.05

Regions N 1 2 3
Tukey HSD®*®  North 6 | 94267

West 17 | 10.1553

East 12 | 10.8078 | 10.8078

Central 84 | 11.4417 | 11.4417 | 11.4417

South 15 12.6025 | 12.6025

West 37 13.2070

Sig. 128 228 245
Scheffe®P North 6 | 94267

West 17 | 10.1553 | 10.1553

East 12 | 10.8078 | 10.8078 | 10.8078

Central 84 | 11.4417 | 11.4417 | 11.4417

South 15 12.6025 | 12.6025

West 37 13.2070

Sig. 285 105 119

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.

YellownessA

Subset for alpha = 0.05

Regions N 1 2 3
Tukey HSD?®®  North 6 | 15.1000

South 15 17.8257

West 17 18.0041

Central 84 18.4142

West 37 19.2624 | 19.2624

East 12 21.1633

Sig. 1.000 586 270
Scheffe® North 6 | 15.1000

South 15 | 17.8257 | 17.8257

West 17 | 18.0041 | 18.0041

Central 84 18.4142 | 18.4142

West 37 19.2624 | 19.2624

East 12 21.1633

Sig. .063 757 .093

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.
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ONEWAY ChromaCK ChromaF ChromaCN ChromaA BY Regions

/STATISTICS HOMOGENEITY BROWNFORSYTHE
/MISSING ANALYSIS

/POSTHOG=TUKEY SCHEFFE T3 ALPHA(0.05).

Oneway
Notes
Output Created 03-AUG-2021 16:38:50
Comments
Input Data C:\Users\Toon-notebook\onedrive-
nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\factors statistic_test.
sav
Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data
File 171

Missing Value Handling Definition of Missing

User-defined missing values are
treated as missing.

Cases Used Statistics for each analysis are
based on cases with no missing data
for any variable in the analysis.

Syntax ONEWAY ChromaCK ChromaF
ChromaCN ChromaA BY Regions
/STATISTICS HOMOGENEITY
BROWNFORSYTHE
/MISSING ANALYSIS
/POSTHOC=TUKEY SCHEFFE T3
ALPHA(0.05).
Resources Processor Time 00:00:00.30

Elapsed Time 00:00:00.31

Test of Homogeneity of Variances

Levene Statistic df1 df2 Sig.
ChromaCK 3.381 5 165 .006
ChromaF .864 5 165 .507
ChromaCN 2.314 5 165 .046
ChromaA .856 5 165 512
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ANOVA

a. Asymptotically F distributed.

Post Hoc Tests

Sum of
Squares df Mean Square F Sig.
ChromaCK Between Groups 234.745 5 46.949 8.029 .000
Within Groups 964.797 165 5.847
Total 1199.542 170
ChromaF Between Groups 415.868 5 83.174 13.100 .000
Within Groups 1047.571 165 6.349
Total 1463.439 170
ChromaCN Between Groups 367.780 5 73.556 11.055 .000
Within Groups 1097.815 165 6.653
Total 1465.594 170
ChromaA Between Groups 137.829 5 27.566 3.455 .005
Within Groups 1316.452 165 7.978
Total 1454.281 170
Robust Tests of Equality of Means
Statistic? df1 df2 Sig.
ChromaCK Brown-Forsythe 11.491 5 95.478 .000
ChromaF Brown-Forsythe 16.127 5 85.660 .000
ChromaCN Brown-Forsythe 15.172 5 93.669 .000
ChromaA Brown-Forsythe 4.234 5 79.968 .002
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
ChromaCK  Tukey HSD  Central West 17544 .64309 1.000 -1.6789 2.0298
West -2.27209' AT7712 .000 -3.6479 -.8963

North 1.52417 1.02184 .670 -1.4223 4.4706

South -1.36017 67781 .343 -3.3146 .5943

East 1.64250 74624 .243 -.5093 3.7943

West Central -.17544 .64309 1.000 -2.0298 1.6789
West -2.44754" .70851 .009 -4.4905 -.4045

North 1.34873 1.14826 .848 -1.9623 4.6597

South -1.53561 .85661 473 -4.0056 .9344

East 1.46706 91172 .594 -1.1619 4.0960

West Central 2.27209' AT712 .000 .8963 3.6479
West 2.44754° .70851 .009 4045 4.4905

North 3.79626" 1.06423 .006 7276 6.8650

South 191193 74017 .821 -1.2224 3.0462

East 3.91459' .80331 .000 1.5983 6.2309

North Central -1.52417 1.02184 .670 -4.4706 1.4223
West -1.34873 1.14826 .848 -4.6597 1.9623

West -3.79626" 1.06423 .006 -6.8650 -.7276

South -2.88433 1.16806 139 -6.2524 4838

East .11833 1.20905 1.000 -3.3680 3.6046

South Central 1.36017 67781 .343 -.5943 3.3146
West 1.53561 .85661 473 -.9344 4.0056

West -.91193 74017 .821 -3.0462 1.2224

North 2.88433 1.16806 139 -.4838 6.2524

East 3.00267 .93653 .020 .3022 5.7032

East Central -1.64250 74624 .243 -3.7943 .5093
West -1.46706 91172 .594 -4.0960 1.1619

West -3.91459" .80331 .000 -6.2309 -1.5983

North -.11833 1.20905 1.000 -3.6046 3.3680

South -3.00267 .93653 .020 -5.7032 -.3022

Scheffe Central West 17544 .64309 1.000 -1.9906 2.3415
West -2.27209' AT712 .001 -3.8791 -.6651

North 1.52417 1.02184 .816 -1.9176 4.9659

South -1.36017 67781 547 -3.6432 .9228

East 1.64250 74624 439 -.8710 4.1560

West Central -.17544 .64309 1.000 -2.3415 1.9906
West 2.44754° .70851 .040 -4.8339 -.0611

North 1.34873 1.14826 .926 -2.5188 5.2163

South -1.53561 .85661 .667 -4.4208 1.3496

East 1.46706 91172 .763 -1.6038 4.5379

West Central 2.27209" AT712 .001 .6651 3.8791
West 2.44754° .70851 .040 .0611 4.8339

North 3.79626" 1.06423 .030 2118 7.3808

South 191193 74017 910 -1.5811 3.4050

East 3.91459" .80331 .000 1.2089 6.6203

North Central -1.52417 1.02184 .816 -4.9659 1.9176
West -1.34873 1.14826 .926 -5.2163 2.5188

West -3.79626' 1.06423 .030 -7.3808 -2118

South -2.88433 1.16806 .302 -6.8186 1.0499

East 11833 1.20905 1.000 -3.9540 4.1907

South Central 1.36017 67781 .547 -.9228 3.6432
West 1.53561 .85661 .667 -1.3496 4.4208

Page 3



Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
West -.91193 74017 910 -3.4050 1.5811

North 2.88433 1.16806 .302 -1.0499 6.8186

East 3.00267 .93653 .074 -.1517 6.1571

East Central -1.64250 74624 439 -4.1560 .8710
West -1.46706 91172 .763 -4.5379 1.6038

West -3.91459" .80331 .000 -6.6203 -1.2089

North -.11833 1.20905 1.000 -4.1907 3.9540

South -3.00267 .93653 .074 -6.1571 1517

Dunnett T3  Central West 17544 48352 1.000 -1.3429 1.6938
West -2.27209' .55664 .002 -3.9659 -.5783

North 1.52417 67746 436 -1.2122 4.2605

South -1.36017 63172 428 -3.4241 .7038

East 1.64250° 43442 .011 .2621 3.0229

West Central -.17544 48352 1.000 -1.6938 1.3429
West 244754’ 63018 .005 -4.3791 -5159

North 1.34873 73907 .659 -1.4003 4.0977

South -1.53561 .69738 .389 -3.7670 .6958

East 1.46706 52535 123 -.2070 3.1411

West Central 2.27209° .55664 .002 5783 3.9659
West 2.44754° .63018 .005 5159 4.3791

North 3.79626" .78885 .005 1.0191 6.5734

South 191193 74993 .970 -1.4336 3.2574

East 3.91459" .59334 .000 2.0865 5.7427

North Central -1.52417 67746 436 -4.2605 1.2122
West -1.34873 73907 .659 -4.0977 1.4003

West -3.79626" .78885 .005 -6.5734 -1.0191

South -2.88433 .84351 .054 -5.8064 .0378

East 11833 .70792 1.000 -2.6253 2.8620

South Central 1.36017 63172 428 -.7038 3.4241
West 1.53561 .69738 .389 -.6958 3.7670

West -.91193 74993 .970 -3.2574 1.4336

North 2.88433 .84351 .054 -.0378 5.8064

East 3.00267 .66428 .002 .8464 5.1589

East Central -1.64250° 43442 .011 -3.0229 -.2621
West -1.46706 .52535 123 -3.1411 .2070

West -3.91459" .59334 .000 -5.7427 -2.0865

North -.11833 .70792 1.000 -2.8620 2.6253

South -3.00267" .66428 .002 -5.1589 -.8464

ChromaF Tukey HSD  Central West 1.81567 .67011 .079 -.1166 3.7479
West -1.82251" 49717 .004 -3.2561 -.3889

North 3.23655 1.06477 .032 1663 6.3068

South 3.47621 .70629 .000 1.4396 5.5128

East 43571 77760 .993 -1.8065 2.6779

West Central -1.81567 .67011 .079 -3.7479 .1166
West -3.63817° 73828 .000 -5.7670 -1.5093

North 1.42088 1.19650 .842 -2.0292 4.8710

South 1.66055 .89260 430 -.9133 4.2344

East -1.37995 .95002 .695 -4.1193 1.3594

West Central 1.82251" 49717 .004 .3889 3.2561
West 3.63817 73828 .000 1.5093 5.7670
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
North 5.05905 1.10894 .000 1.8614 8.2567

South 5.29872" 77127 .000 3.0748 7.5227

East 2.25822 .83706 .081 -.1554 4.6719

North Central -3.23655 1.06477 .032 -6.3068 -.1663
West -1.42088 1.19650 .842 -4.8710 2.0292

West -5.05905" 1.10894 .000 -8.2567 -1.8614

South .23967 1.21713 1.000 -3.2699 3.7493

East -2.80083 1.25985 .233 -6.4336 .8320

South Central -3.47621° .70629 .000 -5.5128 -1.4396
West -1.66055 .89260 430 -4.2344 19133

West -5.29872" 77127 .000 -7.5227 -3.0748

North -.23967 1.21713 1.000 -3.7493 3.2699

East -3.04050' .97588 .026 -5.8544 -.2266

East Central -.43571 77760 .993 -2.6779 1.8065
West 1.37995 .95002 .695 -1.3594 4.1193

West -2.25822 .83706 .081 -4.6719 .1554

North 2.80083 1.25985 .233 -.8320 6.4336

South 3.04050" .97588 .026 .2266 5.8544

Scheffe Central West 1.81567 .67011 .203 -4414 4.0727
West -1.82251" 49717 .023 -3.4971 -.1480

North 3.23655 1.06477 .106 -.3498 6.8229

South 347621 .70629 .000 1.0973 5.8551

East 43571 77760 .997 -2.1834 3.0548

West Central -1.81567 .67011 .203 -4.0727 4414
West -3.63817° 73828 .000 -6.1248 -1.1515

North 1.42088 1.19650 .922 -2.6092 5.4509

South 1.66055 .89260 .630 -1.3459 4.6670

East -1.37995 .95002 .833 -4.5798 1.8199

West Central 1.82251" 49717 .023 .1480 3.4971
West 3.63817 73828 .000 1.1515 6.1248

North 5.05905 1.10894 .001 1.3239 8.7942

South 5.29872’ 77127 .000 2.7010 7.8965

East 2.25822 .83706 .207 -.5611 5.0776

North Central -3.23655 1.06477 .106 -6.8229 .3498
West -1.42088 1.19650 922 -5.4509 2.6092

West -5.05905' 1.10894 .001 -8.7942 -1.3239

South .23967 1.21713 1.000 -3.8599 4.3392

East -2.80083 1.25985 426 -7.0442 1.4426

South Central -3.47621" .70629 .000 -5.8551 -1.0973
West -1.66055 .89260 .630 -4.6670 1.3459

West -5.20872" 77127 .000 -7.8965 -2.7010

North -.23967 1.21713 1.000 -4.3392 3.8599

East -3.04050 .97588 .090 -6.3274 2464

East Central -.43571 77760 .997 -3.0548 2.1834
West 1.37995 .95002 .833 -1.8199 4.5798

West -2.25822 .83706 .207 -5.0776 5611

North 2.80083 1.25985 426 -1.4426 7.0442

South 3.04050 .97588 .090 -.2464 6.3274

Dunnett T3  Central West 1.81567 .60625 .079 -.1195 3.7508
West -1.82251" 51354 .010 -3.3753 -.2697
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
North 3.23655 78297 .049 .0194 6.4537

South 347621 .64141 .000 1.3915 5.5609

East 43571 73584 1.000 -2.0641 2.9355

West Central -1.81567 .60625 .079 -3.7508 1195
West -3.63817° .68052 .000 -5.7603 -1.5161

North 1.42088 190134 .807 -1.8365 4.6782

South 1.66055 .78153 435 -.8123 4.1334

East -1.37995 .86072 .804 -4.1652 1.4053

West Central 1.82251" 51354 .010 .2697 3.3753
West 3.63817 .68052 .000 1.5161 5.7603

North 5.05905 .84179 .003 1.8699 8.2482

South 529872 71202 .000 3.0494 7.5480

East 2.25822 79814 128 -.3557 4.8722

North Central -3.23655 78297 .049 -6.4537 -.0194
West -1.42088 190134 .807 -4.6782 1.8365

West -5.05905" .84179 .003 -8.2482 -1.8699

South .23967 .92536 1.000 -3.0620 3.5414

East -2.80083 99314 162 -6.2674 .6657

South Central -3.47621° .64141 .000 -5.5609 -1.3915
West -1.66055 .78153 435 -4.1334 .8123

West -5.20872" .71202 .000 -7.5480 -3.0494

North -.23967 .92536 1.000 -3.5414 3.0620

East -3.04050° .88584 .031 -5.9038 - 1772

East Central -.43571 73584 1.000 -2.9355 2.0641
West 1.37995 .86072 .804 -1.4053 4.1652

West -2.25822 79814 128 -4.8722 .3557

North 2.80083 .99314 162 -.6657 6.2674

South 3.04050° .88584 .031 A772 5.9038

ChromaCN Tukey HSD  Central West 1.95600 .68599 .055 -.0221 3.9341
West -1.17231 .50895 199 -2.6399 .2952

North 2.94512 1.09001 .080 -.1979 6.0882

South 1.72479 .72303 167 -.3601 3.8096

East 4.02345' .79603 .000 1.7281 6.3188

West Central -1.95600 .68599 .055 -3.9341 .0221
West -3.12831 .75578 .001 -5.3076 -.9490

North .98912 1.22486 .966 -2.5428 4.5210

South -.23122 .91375 1.000 -2.8660 2.4036

East 2.06745 97254 279 -.7369 4.8718

West Central 1.17231 .50895 199 -.2952 2.6399
West 3.12831 75578 .001 .9490 5.3076

North 411743 1.13522 .005 .8440 7.3908

South 2.89710° 78955 .004 .6204 5.1738

East 5.19577 .85690 .000 2.7249 7.6666

North Central -2.94512 1.09001 .080 -6.0882 1979
West -.98912 1.22486 .966 -4.5210 2.5428

West -4.11743" 1.13522 .005 -7.3908 -.8440

South -1.22033 1.24598 .924 -4.8131 2.3725

East 1.07833 1.28971 .960 -2.6406 4.7972

South Central -1.72479 72303 167 -3.8096 .3601
West 23122 91375 1.000 -2.4036 2.8660
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
West -2.89710° .78955 .004 -5.1738 -.6204
North 1.22033 1.24598 .924 -2.3725 4.8131
East 2.29867 .99901 .200 -.5820 5.1793
East Central -4.02345 .79603 .000 -6.3188 -1.7281
West -2.06745 97254 279 -4.8718 .7369
West -5.19577" .85690 .000 -7.6666 -2.7249
North -1.07833 1.28971 .960 -4.7972 2.6406
South -2.29867 .99901 .200 -5.1793 .5820
Scheffe Central West 1.95600 .68599 .156 -.3545 4.2665
West -1.17231 .50895 .384 -2.8865 5419
North 2.94512 1.09001 .206 -.7262 6.6165
South 1.72479 72303 .342 -.7105 4.1601
East 402345 .79603 .000 1.3423 6.7046
West Central -1.95600 .68599 156 -4.2665 .3545
West -3.12831" .75578 .006 -5.6739 -.5827
North .98912 1.22486 .985 -3.1364 5.1147
South -.23122 91375 1.000 -3.3089 2.8465
East 2.06745 97254 480 -1.2082 5.3431
West Central 1.17231 .50895 .384 -.5419 2.8865
West 3.12831° 75578 .006 .5827 5.6739
North 411743 1.13522 .026 .2938 7.9411
South 2.89710° .78955 .023 2378 5.5564
East 5.19577 .85690 .000 2.3096 8.0820
North Central -2.94512 1.09001 .206 -6.6165 7262
West -.98912 1.22486 .985 -5.1147 3.1364
West -4.11743" 1.13522 .026 -7.9411 -.2938
South -1.22033 1.24598 .965 -5.4170 2.9764
East 1.07833 1.28971 .983 -3.2657 5.4223
South Central -1.72479 .72303 342 -4.1601 .7105
West 23122 91375 1.000 -2.8465 3.3089
West -2.89710° .78955 .023 -5.5564 -.2378
North 1.22033 1.24598 .965 -2.9764 5.4170
East 2.29867 .99901 .385 -1.0662 5.6635
East Central -4.02345 .79603 .000 -6.7046 -1.3423
West -2.06745 97254 480 -5.3431 1.2082
West -5.19577 .85690 .000 -8.0820 -2.3096
North -1.07833 1.28971 .983 -5.4223 3.2657
South -2.29867 .99901 .385 -5.6635 1.0662
Dunnett T3  Central West 1.95600 75124 195 -.4842 4.3962
West -1.17231 .55378 424 -2.8521 .5075
North 2.94512" 57691 .008 7646 5.1256
South 1.72479 .56625 .072 -.0901 3.5397
East 4.02345 .52808 .000 2.3087 5.7382
West Central -1.95600 75124 195 -4.3962 4842
West -3.12831" .83798 .011 -5.7678 -.4889
North 98912 .85344 .975 -1.8145 3.7927
South -.23122 .84628 1.000 -2.9204 2.4580
East 2.06745 .82123 221 -.5623 4.6972
West Central 1.17231 .55378 424 -.5075 2.8521
West 3.12831 .83798 .011 4889 5.7678
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
North 411743 .68606 .000 1.8039 6.4310

South 2.89710° 67713 .002 7957 4.9985

East 519577 64554 .000 3.1823 7.2093

North Central -2.94512" 57691 .008 -5.1256 -.7646
West -.98912 .85344 .975 -3.7927 1.8145

West -4.11743" .68606 .000 -6.4310 -1.8039

South -1.22033 .69617 .704 -3.6089 1.1683

East 1.07833 .66549 .785 -1.2624 3.4191

South Central -1.72479 .56625 .072 -3.5397 .0901
West 23122 .84628 1.000 -2.4580 2.9204

West -2.89710° 67713 .002 -4.9985 -.7957

North 1.22033 69617 .704 -1.1683 3.6089

East 2.29867 .65628 .025 1932 4.4041

East Central -4.02345 .52808 .000 -5.7382 -2.3087
West -2.06745 .82123 221 -4.6972 .5623

West 519577 64554 .000 -7.2093 -3.1823

North -1.07833 .66549 .785 -3.4191 1.2624

South -2.29867 .65628 .025 -4.4041 -.1932

ChromaA Tukey HSD  Central West 1.29945 75120 514 -.8666 3.4655
West -1.40427 55733 124 -3.0113 .2028

North 1.75024 1.19362 .686 -1.6916 5.1920

South -.68310 79176 .955 -2.9661 1.5999

East -1.39476 .87170 .600 -3.9083 1.1188

West Central -1.29945 75120 514 -3.4655 .8666
West -2.70372" .82762 .016 -5.0902 -.3173

North 45078 1.34130 .999 -3.4168 4.3184

South -1.98255 1.00061 .357 -4.8678 .9027

East -2.69422 1.06499 A21 -5.7651 .3767

West Central 1.40427 55733 124 -.2028 3.0113
West 2.70372" .82762 .016 3173 5.0902

North 3.15450 1.24314 119 -.4301 6.7391

South 72117 .86460 .961 -1.7719 3.2143

East .00950 .93835 1.000 -2.6962 2.7153

North Central -1.75024 1.19362 .686 -5.1920 1.6916
West -.45078 1.34130 1999 -4.3184 3.4168

West -3.15450 1.24314 119 -6.7391 4301

South -2.43333 1.36442 479 -6.3677 1.5010

East -3.14500 1.41231 231 -7.2174 9274

South Central .68310 79176 .955 -1.5999 2.9661
West 1.98255 1.00061 .357 -.9027 4.8678

West -.72117 .86460 .961 -3.2143 1.7719

North 2.43333 1.36442 479 -1.5010 6.3677

East - 71167 1.09397 .987 -3.8661 2.4428

East Central 1.39476 .87170 .600 -1.1188 3.9083
West 2.69422 1.06499 21 -.3767 5.7651

West -.00950 .93835 1.000 -2.7153 2.6962

North 3.14500 1.41231 231 -.9274 7.2174

South 71167 1.09397 .987 -2.4428 3.8661

Scheffe Central West 1.29945 75120 701 -1.2307 3.8296
West -1.40427 55733 279 -3.2815 4729
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
North 1.75024 1.19362 .827 -2.2701 5.7706

South -.68310 79176 .980 -3.3499 1.9837

East -1.39476 .87170 767 -4.3308 1.5413

West Central -1.29945 75120 .701 -3.8296 1.2307
West -2.70372 .82762 .064 -5.4913 .0839

North 45078 1.34130 1.000 -4.0669 4.9685

South -1.98255 1.00061 .562 -5.3528 1.3877

East -2.69422 1.06499 .275 -6.2813 .8929

West Central 1.40427 55733 279 -4729 3.2815
West 2.70372 .82762 .064 -.0839 5.4913

North 3.15450 1.24314 272 -1.0326 7.3416

South 72117 .86460 .983 -2.1910 3.6333

East .00950 .93835 1.000 -3.1510 3.1701

North Central -1.75024 1.19362 .827 -5.7706 2.2701
West -.45078 1.34130 1.000 -4.9685 4.0669

West -3.15450 1.24314 272 -7.3416 1.0326

South -2.43333 1.36442 672 -7.0290 2.1623

East -3.14500 1.41231 424 -7.9019 1.6119

South Central .68310 79176 .980 -1.9837 3.3499
West 1.98255 1.00061 .562 -1.3877 5.3528

West -72117 .86460 .983 -3.6333 2.1910

North 2.43333 1.36442 672 -2.1623 7.0290

East - 71167 1.09397 .995 -4.3964 2.9730

East Central 1.39476 .87170 767 -1.5413 4.3308
West 2.69422 1.06499 .275 -.8929 6.2813

West -.00950 .93835 1.000 -3.1701 3.1510

North 3.14500 1.41231 424 -1.6119 7.9019

South 71167 1.09397 .995 -2.9730 4.3964

Dunnett T3  Central West 1.29945 .61888 453 -.6593 3.2583
West -1.40427 .59337 .261 -3.2015 .3930

North 1.75024 .98424 .688 -2.3906 5.8911

South -.68310 .75754 .997 -3.1599 1.7937

East -1.39476 .75518 .641 -3.9375 1.1480

West Central -1.29945 .61888 453 -3.2583 .6593
West -2.70372° 72633 .009 -4.9484 -.4590

North 45078 1.06967 1.000 -3.6458 4.5473

South -1.98255 .86564 .333 -4.7392 7741

East -2.69422 .86358 .065 -5.4921 1037

West Central 1.40427 59337 .261 -.3930 3.2015
West 2.70372’ 72633 .009 4590 4.9484

North 3.15450 1.05512 .165 -.9239 7.2329

South 72117 .84759 .999 -1.9603 3.4026

East .00950 .84549 1.000 -2.7157 2.7347

North Central -1.75024 .98424 .688 -5.8911 2.3906
West -.45078 1.06967 1.000 -4.5473 3.6458

West -3.15450 1.05512 .165 -7.2329 .9239

South -2.43333 1.15545 485 -6.6129 1.7462

East -3.14500 1.15390 .209 -7.3451 1.0551

South Central .68310 75754 .997 -1.7937 3.1599
West 1.98255 .86564 .333 - 7741 4.7392
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions (J) Regions Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
West -72117 .84759 .999 -3.4026 1.9603

North 2.43333 1.15545 485 -1.7462 6.6129

East - 71167 96779 1.000 -3.8202 2.3969

East Central 1.39476 75518 .641 -1.1480 3.9375
West 2.69422 .86358 .065 -.1037 5.4921

West -.00950 .84549 1.000 -2.7347 2.7157

North 3.14500 1.15390 .209 -1.0551 7.3451

South 71167 96779 1.000 -2.3969 3.8202

*. The mean difference is significant at the 0.05 level.

Homogeneous Subsets

ChromaCK
Subset for alpha = 0.05
Regions N 1 2
Tukey HSD?®®  East 12 | 21.8000
North 6 | 21.9183
West 17 | 23.2671 23.2671
Central 84 | 23.4425 23.4425
South 15 24.8027
West 37 25.7146
Sig. 451 076
Scheffe®P East 12 | 21.8000
North 6 | 21.9183
West 17 | 23.2671 23.2671
Central 84 | 234425 23.4425
South 15 | 24.8027 24.8027
West 37 25.7146
Sig. .053 198

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.
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ChromaF

Subset for alpha = 0.05

Regions N 1 2 3
Tukey HSD®® _ South 15 | 19.6853

North 6 | 19.9250

West 17 | 21.3459 | 21.3459

East 12 22.7258 | 22.7258

Central 84 23.1615 | 23.1615

West 37 24.9841

Sig. 486 382 158
Scheffe®P South 15 | 19.6853

North 6 | 19.9250

West 17 | 21.3459 | 21.3459

East 12 | 22.7258 | 22.7258 | 22.7258

Central 84 23.1615 | 23.1615

West 37 24.9841

Sig. 067 586 330

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.

ChromaCN
Subset for alpha = 0.05

Regions N 1 2 3
Tukey HSD?®®  East 12 | 19.7667

North 6 | 20.8450

West 17 | 21.8341 | 21.8341

South 15 | 22.0653 | 22.0653

Central 84 23.7901 | 23.7901

West 37 24.9624

Sig. 163 324 825
Scheffe® East 12 | 19.7667

North 6 | 20.8450 | 20.8450

West 17 | 21.8341 | 21.8341 | 21.8341

South 15 | 22.0653 | 22.0653 | 22.0653

Central 84 23.7901 | 23.7901

West 37 24.9624

Sig. 336 .099 064

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.
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ChromaA

Subset for alpha = 0.05
Regions N 1 2
Tukey HSD®*®  North 6 | 200133
West 17 | 20.4641 20.4641
Central 84 | 217636 | 21.7636
South 15 | 224467 | 22.4467
East 12 23.1583
West 37 23.1678
Sig. 193 109
Scheffe® North 6 | 200133
West 17 | 20.4641
Central 84 | 21.7636
South 15 | 22.4467
East 12 | 23.1583
West 37 | 23.1678
Sig. 114

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.
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ONEWAY HueCK HueF HueCN HueA BY Regions

/STATISTICS HOMOGENEITY BROWNFORSYTHE
/MISSING ANALYSIS
/POSTHOCG=TUKEY SCHEFFE T3 ALPHA(0.05).

Oneway
Notes
Output Created 03-AUG-2021 16:39:44
Comments
Input Data C:\Users\Toon-notebook\onedrive-
nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\factors statistic_test.
sav
Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data
File 171

Missing Value Handling Definition of Missing

Cases Used

Syntax

Resources Processor Time

Elapsed Time

User-defined missing values are
treated as missing.
Statistics for each analysis are
based on cases with no missing data
for any variable in the analysis.
ONEWAY HueCK HueF HueCN
HueA BY Regions

/STATISTICS HOMOGENEITY
BROWNFORSYTHE

/MISSING ANALYSIS

/POSTHOC=TUKEY SCHEFFE T3
ALPHA(0.05).

00:00:00.27
00:00:00.43

Test of Homogeneity of Variances

Levene Statistic df1 df2

Sig.

HueCK 3.917 165
HueF 2.003 165
HueCN 1.369 165
HueA 4.153 165

a a0 a0 O

.002
.081
.238
.001
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ANOVA

a. Asymptotically F distributed.

Post Hoc Tests

Sum of
Squares df Mean Square F Sig.
HueCK Between Groups 727.026 5 145.405 6.353 .000
Within Groups 3776.670 165 22.889
Total 4503.696 170
HueF Between Groups 804.098 5 160.820 7.136 .000
Within Groups 3718.710 165 22.538
Total 4522.807 170
HueCN  Between Groups 1642.471 5 328.494 8.270 .000
Within Groups 6553.935 165 39.721
Total 8196.405 170
HueA Between Groups 729.278 5 145.856 6.793 .000
Within Groups 3542.683 165 21.471
Total 4271.962 170
Robust Tests of Equality of Means
Statistic? df1 df2 Sig.
HueCK  Brown-Forsythe 10.329 5 92.268 .000
HueF Brown-Forsythe 9.660 5 81.059 .000
HueCN  Brown-Forsythe 10.809 5 88.515 .000
HueA Brown-Forsythe 9.383 5 71.636 .000
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) [ Std. Error Sig. Lower Bound | Upper Bound
HueCK Tukey HSD  Central West -3.50286 1.27236 .071 -7.14717 .1660
West 2.86606 .94398 .033 1441 5.5880

North -2.48786 2.02171 .821 -8.3175 3.3417

South 44314 1.34105 .999 -3.4238 4.3101

East -3.81619 1.47645 107 -8.0735 4411

West Central 3.50286 1.27236 .071 -.1660 74717
West 6.36892" 1.40179 .000 2.3268 10.4110

North 1.01500 2.27183 .998 -5.5358 7.5658

South 3.94600 1.69480 189 -.9409 8.8329

East -.31333 1.80383 1.000 -5.5147 4.8880

West Central -2.86606 .94398 .033 -5.5880 -.1441
West -6.36892" 1.40179 .000 -10.4110 -2.3268

North -5.35392 2.10557 118 -11.4253 7175

South -2.42292 1.46443 .564 -6.6456 1.7998

East -6.68225' 1.58935 .001 -11.2651 -2.0994

North Central 2.48786 2.02171 .821 -3.3417 8.3175
West -1.01500 2.27183 .998 -7.5658 5.5358

West 5.35392 2.10557 118 -7175 11.4253

South 2.93100 2.31101 .802 -3.7328 9.5948

East -1.32833 2.39212 .994 -8.2260 5.5693

South Central -44314 1.34105 .999 -4.3101 3.4238
West -3.94600 1.69480 189 -8.8329 .9409

West 2.42292 1.46443 .564 -1.7998 6.6456

North -2.93100 2.31101 .802 -9.5948 3.7328

East -4.25933 1.85293 .201 -9.6023 1.0836

East Central 3.81619 1.47645 107 -4411 8.0735
West .31333 1.80383 1.000 -4.8880 5.5147

West 6.68225 1.58935 .001 2.0994 11.2651

North 1.32833 2.39212 .994 -5.5693 8.2260

South 4.25933 1.85293 .201 -1.0836 9.6023

Scheffe Central West -3.50286 1.27236 187 -7.7884 7827
West 2.86606 .94398 107 -.3134 6.0456

North -2.48786 2.02171 911 -9.2973 4.3216

South 44314 1.34105 1.000 -4.0738 4.9600

East -3.81619 1.47645 .251 -8.7891 1.1568

West Central 3.50286 1.27236 187 -.7827 7.7884
West 6.36892° 1.40179 .001 1.6474 11.0904

North 1.01500 2.27183 .999 -6.6369 8.6669

South 3.94600 1.69480 .371 -1.7624 9.6544

East -.31333 1.80383 1.000 -6.3890 5.7623

West Central -2.86606 .94398 107 -6.0456 .3134
West -6.36892" 1.40179 .001 -11.0904 -1.6474

North -5.35392 2.10557 .269 -12.4459 1.7380

South -2.42292 1.46443 .740 -7.3554 2.5095

East -6.68225" 1.58935 .005 -12.0355 -1.3290

North Central 2.48786 2.02171 911 -4.3216 9.2973
West -1.01500 2.27183 .999 -8.6669 6.6369

West 5.35392 2.10557 .269 -1.7380 12.4459

South 2.93100 2.31101 .899 -4.8529 10.7149

East -1.32833 2.39212 .997 -9.3854 6.7288
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) [ Std. Error Sig. Lower Bound | Upper Bound
South Central -44314 1.34105 1.000 -4.9600 4.0738
West -3.94600 1.69480 371 -9.6544 1.7624

West 2.42292 1.46443 .740 -2.5095 7.3554

North -2.93100 2.31101 .899 -10.7149 4.8529

East -4.25933 1.85293 .386 -10.5003 1.9817

East Central 3.81619 1.47645 .251 -1.1568 8.7891
West .31333 1.80383 1.000 -5.7623 6.3890

West 6.68225 1.58935 .005 1.3290 12.0355

North 1.32833 2.39212 .997 -6.7288 9.3854

South 4.25933 1.85293 .386 -1.9817 10.5003

Dunnett T3  Central West -3.50286 1.33403 182 -7.7995 7938
West 2.86606 98317 .067 -.1018 5.8339

North -2.48786 72652 .025 -4.7771 -.1986

South 44314 1.10193 1.000 -3.0803 3.9665

East -3.81619° 74234 .000 -6.0844 -1.5480

West Central 3.50286 1.33403 182 -.7938 7.7995
West 6.36892 1.44262 .002 1.8165 10.9213

North 1.01500 1.28154 .999 -3.2040 5.2340

South 3.94600 1.52603 187 -.8870 8.7790

East -.31333 1.29058 1.000 -4.5369 3.9102

West Central -2.86606 .98317 .067 -5.8339 1018
West -6.36892" 1.44262 .002 -10.9213 -1.8165

North -5.35392" .91068 .000 -8.1920 -2.5159

South -2.42292 1.23116 .546 -6.2747 1.4289

East -6.68225 92335 .000 -9.5207 -3.8438

North Central 2.48786" 72652 025 1986 4.7771
West -1.01500 1.28154 1999 -5.2340 3.2040

West 5.35392° .91068 .000 2.5159 8.1920

South 2.93100 1.03776 .136 -.5096 6.3716

East -1.32833 .64325 499 -3.5373 .8806

South Central -.44314 1.10193 1.000 -3.9665 3.0803
West -3.94600 1.52603 187 -8.7790 .8870

West 2.42292 1.23116 .546 -1.4289 6.2747

North -2.93100 1.03776 136 -6.3716 .5096

East -4.25933 1.04890 .009 -7.6976 -.8211

East Central 3.81619" 74234 .000 1.5480 6.0844
West 31333 1.29058 1.000 -3.9102 4.5369

West 6.68225' .92335 .000 3.8438 9.5207

North 1.32833 64325 499 -.8806 3.5373

South 425933 1.04890 .009 .8211 7.6976

HueF Tukey HSD  Central West -3.16734 1.26256 128 -6.8079 4732
West 2.07106 .93671 .238 -.6300 47721

North -1.27548 2.00613 .988 -7.0602 4.5092

South 2.44619 1.33072 444 -1.3909 6.2833

East -5.60298 1.46507 .003 -9.8275 -1.3784

West Central 3.16734 1.26256 128 -4732 6.8079
West 5.23839° 1.39100 .003 1.2275 9.2493

North 1.89186 2.25433 .960 -4.6085 8.3922

South 561353 1.68174 .013 7642 10.4628

East -2.43564 1.78994 .750 -7.5969 2.7257
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) [ Std. Error Sig. Lower Bound | Upper Bound
West Central -2.07106 .93671 .238 -4.7721 .6300
West -5.23839° 1.39100 .003 -9.2493 -1.2275

North -3.34653 2.08935 .599 -9.3712 2.6781

South 37514 1.45315 1.000 -3.8150 4.5653

East -7.67403 1.57711 .000 -12.2216 -3.1264

North Central 1.27548 2.00613 .988 -4.5092 7.0602
West -1.89186 2.25433 .960 -8.3922 4.6085

West 3.34653 2.08935 .599 -2.6781 9.3712

South 3.72167 2.29320 .585 -2.8908 10.3341

East -4.32750 2.37369 454 -11.1720 2.5170

South Central -2.44619 1.33072 444 -6.2833 1.3909
West -5.61353 1.68174 .013 -10.4628 -.7642

West -.37514 1.45315 1.000 -4.5653 3.8150

North -3.72167 2.29320 .585 -10.3341 2.8908

East -8.04917 1.83865 .000 -13.3509 -2.7474

East Central 5.60298" 1.46507 .003 1.3784 9.8275
West 2.43564 1.78994 .750 -2.7257 7.5969

West 7.67403 1.57711 .000 3.1264 12.2216

North 4.32750 2.37369 454 -2.5170 11.1720

South 8.04917° 1.83865 .000 2.7474 13.3509

Scheffe Central West -3.16734 1.26256 .284 -7.4199 1.0852
West 2.07106 .93671 433 -1.0840 5.2261

North -1.27548 2.00613 .995 -8.0325 5.4816

South 2.44619 1.33072 .642 -2.0359 6.9283

East -5.60298" 1.46507 .015 -10.5376 -.6683

West Central 3.16734 1.26256 .284 -1.0852 7.4199
West 5.23839° 1.39100 .017 5533 9.9235

North 1.89186 2.25433 .982 -5.7011 9.4849

South 5.61353 1.68174 .054 -.0509 11.2779

East -2.43564 1.78994 .868 -8.4645 3.5932

West Central -2.07106 193671 433 -5.2261 1.0840
West -5.23839' 1.39100 .017 -9.9235 -.5533

North -3.34653 2.08935 .766 -10.3839 3.6908

South .37514 1.45315 1.000 -4.5193 5.2696

East -7.67403 1.57711 .000 -12.9860 -2.3621

North Central 1.27548 2.00613 .995 -5.4816 8.0325
West -1.89186 2.25433 .982 -9.4849 5.7011

West 3.34653 2.08935 .766 -3.6908 10.3839

South 3.72167 2.29320 .756 -4.0023 11.4456

East -4.32750 2.37369 .651 -12.3225 3.6675

South Central -2.44619 1.33072 .642 -6.9283 2.0359
West -5.61353 1.68174 .054 -11.2779 .0509

West -.37514 1.45315 1.000 -5.2696 4.5193

North -3.72167 2.29320 .756 -11.4456 4.0023

East -8.04917 1.83865 .003 -14.2421 -1.8562

East Central 5.60298" 1.46507 .015 .6683 10.5376
West 2.43564 1.78994 .868 -3.5932 8.4645

West 7.67403" 1.57711 .000 2.3621 12.9860

North 4.32750 2.37369 .651 -3.6675 12.3225

South 8.04917 1.83865 .003 1.8562 14.2421
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) [ Std. Error Sig. Lower Bound | Upper Bound
Dunnett T3  Central West -3.16734 1.30870 .269 -7.3779 1.0432
West 2.07106 .90092 .296 -.6388 4.7809

North -1.27548 1.41211 .993 -6.9578 4.4068

South 2.44619 1.34651 .661 -1.9559 6.8483

East -5.60298" .83062 .000 -8.1938 -3.0121

West Central 3.16734 1.30870 .269 -1.0432 7.3779
West 5.23839" 1.36667 .010 .8921 9.5847

North 1.89186 1.74648 .982 -4.1416 7.9253

South 561353 1.69387 .034 .2575 10.9696

East -2.43564 1.32138 .642 -6.7056 1.8343

West Central -2.07106 .90092 .296 -4.7809 .6388
West -5.23839° 1.36667 .010 -9.5847 -.8921

North -3.34653 1.46600 408 -9.0061 2.3130

South 37514 1.40292 1.000 -4.1494 4.8996

East -7.67403 .91925 .000 -10.5285 -4.8196

North Central 1.27548 1.41211 .993 -4.4068 6.9578
West -1.89186 1.74648 .982 -7.9253 4.1416

West 3.34653 1.46600 408 -2.3130 9.0061

South 3.72167 1.77499 480 -2.3998 9.8431

East -4.32750 1.42388 168 -10.0314 1.3764

South Central -2.44619 1.34651 .661 -6.8483 1.9559
West -5.61353" 1.69387 .034 -10.9696 -.2575

West -.37514 1.40292 1.000 -4.8996 4.1494

North -3.72167 1.77499 480 -9.8431 2.3998

East -8.04917 1.35884 .000 -12.5056 -3.5927

East Central 5.60298" 83062 .000 3.0121 8.1938
West 2.43564 1.32138 642 -1.8343 6.7056

West 7.67403 91925 .000 4.8196 10.5285

North 4.32750 1.42388 .168 -1.3764 10.0314

South 8.04917 1.35884 .000 3.5927 12.5056

HueCN Tukey HSD  Central West -4.01130 1.67612 .165 -8.8444 .8218
West 2.00177 1.24354 .593 -1.5840 5.5875

North -3.19012 2.66327 .837 -10.8697 4.4894

South .07721 1.76661 1.000 -5.0168 5.1712

East -10.27429" 1.94498 .000 -15.8826 -4.6659

West Central 4.01130 1.67612 .165 -.8218 8.8444
West 6.01307" 1.84663 .017 .6883 11.3378

North .82118 2.99277 1.000 -7.8085 9.4508

South 4.08851 2.23262 449 -2.3492 10.5263

East -6.26299 2.37625 .095 -13.1149 .5889

West Central -2.00177 1.24354 .593 -5.5875 1.5840
West -6.01307" 1.84663 .017 -11.3378 -.6883

North -5.19189 2.77375 423 -13.1900 2.8062

South -1.92456 1.92914 918 -7.4872 3.6381

East -12.27606" 2.09371 .000 -18.3133 -6.2389

North Central 3.19012 2.66327 .837 -4.4894 10.8697
West -.82118 2.99277 1.000 -9.4508 7.8085

West 5.19189 2.77375 423 -2.8062 13.1900

South 3.26733 3.04437 .891 -5.5111 12.0458

East -7.08417 3.15122 222 -16.1707 2.0024
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) [ Std. Error Sig. Lower Bound | Upper Bound
South Central -.07721 1.76661 1.000 -5.1712 5.0168
West -4.08851 2.23262 449 -10.5263 2.3492

West 1.92456 1.92914 918 -3.6381 7.4872

North -3.26733 3.04437 .891 -12.0458 5.5111

East -10.35150" 2.44093 .001 -17.3899 -3.3131

East Central 10.27429" 1.94498 .000 4.6659 15.8826
West 6.26299 2.37625 .095 -.5889 13.1149

West 12.27606" 2.09371 .000 6.2389 18.3133

North 7.08417 3.15122 222 -2.0024 16.1707

South 10.35150" 2.44093 .001 3.3131 17.3899

Scheffe Central West -4.01130 1.67612 .338 -9.6568 1.6342
West 2.00177 1.24354 762 -2.1867 6.1903

North -3.19012 2.66327 .920 -12.1605 5.7803

South 07721 1.76661 1.000 -5.8731 6.0275

East -10.27429° 1.94498 .000 -16.8253 -3.7232

West Central 4.01130 1.67612 .338 -1.6342 9.6568
West 6.01307 1.84663 .065 -.2067 12.2329

North .82118 2.99277 1.000 -9.2590 10.9014

South 4.08851 2.23262 .646 -3.4313 11.6084

East -6.26299 2.37625 231 -14.2667 1.7407

West Central -2.00177 1.24354 762 -6.1903 2.1867
West -6.01307 1.84663 .065 -12.2329 .2067

North -5.19189 2.77375 .624 -14.5344 4.1506

South -1.92456 1.92914 .962 -8.4223 4.5731

East -12.27606" 2.09371 .000 -19.3280 -5.2241

North Central 3.19012 2.66327 .920 -5.7803 12.1605
West -.82118 2.99277 1.000 -10.9014 9.2590

West 5.19189 2.77375 .624 -4.1506 14.5344

South 3.26733 3.04437 .949 -6.9867 13.5213

East -7.08417 3.15122 413 -17.6981 3.5297

South Central -.07721 1.76661 1.000 -6.0275 5.8731
West -4.08851 2.23262 .646 -11.6084 3.4313

West 1.92456 1.92914 .962 -4.5731 8.4223

North -3.26733 3.04437 .949 -13.5213 6.9867

East -10.35150" 2.44093 .004 -18.5730 -2.1300

East Central 10.27429" 1.94498 .000 3.7232 16.8253
West 6.26299 2.37625 231 -1.7407 14.2667

West 12.27606 2.09371 .000 5.2241 19.3280

North 7.08417 3.15122 413 -3.5297 17.6981

South 10.35150" 2.44093 .004 2.1300 18.5730

Dunnett T3 Central West -4.01130 1.67796 .285 -9.4284 1.4059
West 2.00177 1.32557 .870 -2.0169 6.0205

North -3.19012 1.37115 379 -8.3373 1.9571

South .07721 1.85964 1.000 -6.0631 6.2175

East -10.27429" 1.18529 .000 -14.0726 -6.4760

West Central 4.01130 1.67796 .285 -1.4059 9.4284
West 6.01307 1.89211 .045 .0847 11.9414

North .82118 1.92431 1.000 -5.5297 71721

South 4.08851 2.29809 .688 -3.1921 11.3691

East -6.26299 1.79662 .025 -12.0195 -.5064
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) [ Std. Error Sig. Lower Bound | Upper Bound
West Central -2.00177 1.32557 .870 -6.0205 2.0169
West -6.01307" 1.89211 .045 -11.9414 -.0847

North -5.19189 1.62622 .071 -10.6654 .2816

South -1.92456 2.05495 997 -8.4811 4.6319

East -12.27606" 1.47290 .000 -16.8454 -7.7068

North Central 3.19012 1.37115 379 -1.9571 8.3373
West -.82118 1.92431 1.000 -7.1721 5.5297

West 5.19189 1.62622 .071 -.2816 10.6654

South 3.26733 2.08464 .822 -3.6286 10.1633

East -7.08417 1.51405 .008 -12.4912 -1.6771

South Central -.07721 1.85964 1.000 -6.2175 6.0631
West -4.08851 2.29809 .688 -11.3691 3.1921

West 1.92456 2.05495 .997 -4.6319 8.4811

North -3.26733 2.08464 .822 -10.1633 3.6286

East -10.35150" 1.96738 .000 -16.7621 -3.9409

East Central 10.27429" 1.18529 .000 6.4760 14.0726
West 6.26299° 1.79662 .025 .5064 12.0195

West 12.27606" 1.47290 .000 7.7068 16.8454

North 7.08417° 1.51405 .008 1.6771 12.4912

South 10.35150" 1.96738 .000 3.9409 16.7621

HueA Tukey HSD  Central West -2.39410 1.23231 .380 -5.9475 1.1593
West 2.43254 .91427 .089 -.2038 5.0689

North .09119 1.95808 1.000 -5.5549 5.7373

South 3.04852 1.29884 182 -.6967 6.7937

East -4.84464 1.42998 .011 -8.9680 -.7213

West Central 2.39410 1.23231 .380 -1.1593 5.9475
West 4.82665 1.35767 .006 9118 8.7415

North 2.48529 2.20033 .868 -3.8594 8.8300

South 5.44263 1.64146 .014 .7095 10.1758

East -2.45054 1.74706 725 -7.4882 2.5871

West Central -2.43254 91427 .089 -5.0689 .2038
West -4.82665 1.35767 .006 -8.7415 -.9118

North -2.34135 2.03930 .860 -8.2217 3.5390

South .61598 1.41834 .998 -3.4738 4.7058

East 7.27718" 1.53933 .000 -11.7158 -2.8385

North Central -.09119 1.95808 1.000 -5.7373 5.5549
West -2.48529 2.20033 .868 -8.8300 3.8594

West 2.34135 2.03930 .860 -3.5390 8.2217

South 2.95733 2.23827 773 -3.4967 9.4114

East -4.93583 2.31683 277 -11.6164 1.7448

South Central -3.04852 1.29884 182 -6.7937 .6967
West -5.44263 1.64146 .014 -10.1758 -.7095

West -.61598 1.41834 .998 -4.7058 3.4738

North -2.95733 2.23827 773 -9.4114 3.4967

East -7.89317 1.79461 .000 -13.0679 -2.7184

East Central 4.84464° 1.42998 .011 7213 8.9680
West 2.45054 1.74706 725 -2.5871 7.4882

West 7.27718 1.53933 .000 2.8385 11.7158

North 4.93583 2.31683 277 -1.7448 11.6164

South 7.89317° 1.79461 .000 2.7184 13.0679

Page 8



Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) [ Std. Error Sig. Lower Bound | Upper Bound
Scheffe Central West -2.39410 1.23231 584 -6.5448 1.7565
West 2.43254 91427 221 -.6469 5.5120

North .09119 1.95808 1.000 -6.5040 6.6864

South 3.04852 1.29884 .361 -1.3262 7.4233

East -4.84464° 1.42998 .048 -9.6611 -.0282

West Central 2.39410 1.23231 .584 -1.7565 6.5448
West 4.82665 1.35767 .031 .2537 9.3995

North 2.48529 2.20033 937 -4.9258 9.8964

South 5.44263 1.64146 .057 -.0861 10.9714

East -2.45054 1.74706 .853 -8.3350 3.4339

West Central -2.43254 91427 221 -5.5120 .6469
West -4.82665 1.35767 .031 -9.3995 -.2537

North -2.34135 2.03930 .932 -9.2101 4.5274

South .61598 1.41834 .999 -4.1612 5.3932

East 7.27718" 1.53933 .001 -12.4619 -2.0925

North Central -.09119 1.95808 1.000 -6.6864 6.5040
West -2.48529 2.20033 .937 -9.8964 4.9258

West 2.34135 2.03930 .932 -4.5274 9.2101

South 2.95733 2.23827 .882 -4.5816 10.4962

East -4.93583 2.31683 AT7 -12.7393 2.8677

South Central -3.04852 1.29884 .361 -7.4233 1.3262
West -5.44263 1.64146 .057 -10.9714 .0861

West -.61598 1.41834 .999 -5.3932 4.1612

North -2.95733 2.23827 .882 -10.4962 4.5816

East -7.89317 1.79461 .002 -13.9377 -1.8486

East Central 4.84464" 1.42998 .048 .0282 9.6611
West 2.45054 1.74706 .853 -3.4339 8.3350

West 7.27718 1.53933 .001 2.0925 12.4619

North 4.93583 2.31683 ATT7 -2.8677 12.7393

South 7.89317 1.79461 .002 1.8486 13.9377

Dunnett T3 Central West -2.39410 1.51944 .820 -7.3447 2.5565
West 2.43254 .83855 .067 -.0842 4.9493

North .09119 1.07857 1.000 -3.9385 4.1208

South 3.04852 1.16731 .188 -.7203 6.8174

East -4.84464 77910 .000 -7.2554 -2.4339

West Central 2.39410 1.51944 .820 -2.5565 7.3447
West 4.82665 1.54291 .064 -.1746 9.8279

North 2.48529 1.68545 .873 -3.0284 7.9990

South 5.44263 1.74357 .057 -.0914 10.9767

East -2.45054 1.51143 792 -7.4004 2.4993

West Central -2.43254 .83855 .067 -4.9493 .0842
West -4.82665 1.54291 .064 -9.8279 1746

North -2.34135 1.11139 487 -6.3993 1.7166

South .61598 1.19770 1.000 -3.2269 4.4589

East 727718 .82395 .000 -9.8360 -4.7184

North Central -.09119 1.07857 1.000 -4.1208 3.9385
West -2.48529 1.68545 .873 -7.9990 3.0284

West 2.34135 1.11139 487 -1.7166 6.3993

South 2.95733 1.37646 441 -1.6837 7.5984

East -4.93583" 1.06725 .017 -9.0111 -.8605

Page 9



Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) Regions  (J) Regions Difference (I-J) [ Std. Error Sig. Lower Bound | Upper Bound
South Central -3.04852 1.16731 .188 -6.8174 .7203
West -5.44263 1.74357 .057 -10.9767 .0914

West -.61598 1.19770 1.000 -4.4589 3.2269

North -2.95733 1.37646 441 -7.5984 1.6837

East -7.89317 1.15686 .000 -11.6729 -4.1134

East Central 4.84464° 77910 .000 2.4339 7.2554
West 2.45054 1.51143 792 -2.4993 7.4004

West 7.27718" .82395 .000 4.7184 9.8360

North 4.93583" 1.06725 .017 .8605 9.0111

South 7.89317 1.15686 .000 4.1134 11.6729

*. The mean difference is significant at the 0.05 level.

Homogeneous Subsets

HueCK
Subset for alpha = 0.05
Regions N 1 2
Tukey HSD*®  West 37 | 49.2511
South 15 | 51.6740 | 51.6740
Central 84 | 521171 521171
North 6 54.6050
West 17 55.6200
East 12 55.9333
Sig. 592 164
Scheffe® West 37 | 49.2511
South 15 | 51.6740 | 51.6740
Central 84 | 521171 521171
North 6 | 546050 | 54.6050
West 17 55.6200
East 12 55.9333
Sig. 113 337

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 14.478.

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

Subset for alpha = 0.05

Regions N 1 2 3
Tukey HSD®® _ South 15 | 49.8800

West 37 | 50.2551

Central 84 | 523262 | 52.3262

North 6 | 53.6017 | 53.6017 | 53.6017

West 17 55.4935 | 55.4935

East 12 57.9292

Sig. 288 472 145
Scheffe® South 15 | 49.8800

West 37 | 50.2551

Central 84 | 52.3262 | 52.3262

North 6 | 53.6017 | 53.6017

West 17 | 55.4935 | 55.4935

East 12 57.9292

Sig. 078 079

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.

HueCN
Subset for alpha = 0.05
Regions N 1 2
Tukey HSD?®  West 37 | 485281
South 15 50.4527
Central 84 50.5299
North 6 53.7200
West 17 54.5412 54.5412
East 12 60.8042
Sig. 111 086
Scheffe®? West 37 | 485281
South 15 50.4527
Central 84 50.5299
North 6 53.7200 53.7200
West 17 54.5412 54.5412
East 12 60.8042
Sig. .259 110

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.
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HueA

Subset for alpha = 0.05

Regions N 1 2 3
Tukey HSD®® _ South 15 | 55.0527

West 37 | 55.6686 | 55.6686

North 6 | 58.0100 | 58.0100 | 58.0100

Central 84 | 581012 | 58.1012 | 58.1012

West 17 60.4953 | 60.4953

East 12 62.9458

Sig. 488 062 052
Scheffe®P South 15 | 55.0527

West 37 | 55.6686

North 6 | 58.0100 | 58.0100

Central 84 | 581012 | 58.1012

West 17 | 60.4953 | 60.4953

East 12 62.9458

Sig. 082 151

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 14.478.

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

guaranteed.
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T-TEST PAIRS=face L face a face b face chr face hue WITH arm L arm a arm b
arm chr arm hue (PAIRED)
/CRITERIZ=CI (.9500)

/MISSING=ANALYSIS.
T-Test
Notes

Output Created 10-AUG-2021 13:24:09

Comments

Input Data C:\Users\Toon-notebook\onedrive-
nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\face central_paired.
sav

Active Dataset DataSet1

Filter <none>

Weight <none>

Split File <none>

N of Rows in Working Data

. 85

File

Missing Value Handling Definition of Missing User defined missing values are
treated as missing.

Cases Used Statistics for each analysis are
based on the cases with no missing
or out-of-range data for any variable
in the analysis.

Syntax T-TEST PAIRS=face_L face_a
face_b face_chr face_hue WITH
arm_L arm_a arm_b arm_chr
arm_hue (PAIRED)

/CRITERIA=CI(.9500)
/IMISSING=ANALYSIS.

Resources Processor Time 00:00:00.00

Elapsed Time 00:00:00.02

[DataSetl] C:\Users\Toon-notebook\onedrive-nutticha\OneDrive - Rajamakala U
niversity of Technology Thanyaburi\Ph.d\thesis\statistic\face central paire
d.sav
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Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Pair1  face_L 58.2682 85 5.78590 .62757
central_arm_L 61.7764 85 7.59399 .82368
Pair2  central_face_a 14.6042 85 2.39708 .26000
central_arm_a 11.4273 85 2.21812 .24059
Pair 3  central_face b 18.3540 85 1.76532 .19148
central_arm_b 18.4375 85 2.62970 .28523
Pair4  central_face_chr 23.4484 85 2.23259 .24216
central_arm_chr 21.7760 85 2.93737 .31860
Pair 5 central_face_hue 51.6741 85 470122 .50992
central_arm_hue 58.1624 85 5.14919 .55851

Paired Samples Correlations

N Correlation Sig.
Pair1  face L & central_arm L 85 552 000
s| wo| o
P e i el 000
iposrpiaridiy R i if A
v mmmet | | we|

Paired Samples Test

Paired Differences
95% Confidence Interval of the
Difference
Mean Std. Deviation | Std. Error Mean Lower Upper t df Sig. (2-tailed)

Pair1  face_L - central_arm_L -3.50814 6.53245 .70854 -4.91716 -2.09912 -4.951 84 .000
Pair2.  central face_a - 3.17694 2.56132 27781 2.62448 3.72941 11.436 84 000

central_arm_a : ¥ ; \ y - :
Pair3  central_face_b -

central_arm_b -.08353 2.36680 .25672 -.59404 42697 -.325 84 .746
Pair4 central_face_chr -

central_arm_chr 1.67238 2.90345 .31492 1.04612 2.29864 5310 84 .000
Pair 5 central_face_hue -

central_arm_hue -6.48825 511714 .55503 -7.59199 -5.38451 -11.690 84 .000
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T-TEST PAIRS=face L face a face b face chr face hue WITH arm L arm a arm b
arm chr arm hue (PAIRED)
/CRITERIZ=CI (.9500)

/MISSING=ANALYSIS.
T-Test
Notes

Output Created 10-AUG-2021 13:39:45

Comments

Input Data C:\Users\Toon-notebook\onedrive-
nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\face east paired.
sav

Active Dataset DataSet1

Filter <none>

Weight <none>

Split File <none>

N of Rows in Working Data 12

File

Missing Value Handling Definition of Missing User defined missing values are
treated as missing.

Cases Used Statistics for each analysis are
based on the cases with no missing
or out-of-range data for any variable
in the analysis.

Syntax T-TEST PAIRS=face_L face_a
face_b face_chr face_hue WITH
arm_L arm_a arm_b arm_chr
arm_hue (PAIRED)

/CRITERIA=CI(.9500)
/IMISSING=ANALYSIS.

Resources Processor Time 00:00:00.00

Elapsed Time 00:00:00.03

[DataSetl] C:\Users\Toon-notebook\onedrive-nutticha\OneDrive - Rajamakala U
niversity of Technology Thanyaburi\Ph.d\thesis\statistic\face east paired.s

av
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Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Pair 1 face_L 54.6483 12 4.99923 1.44315
east arm_L 59.6522 12 4.92523 1.42179
Pair2  east_face_a 11.4275 12 .90363 .26086
east arm_a 10.8073 12 .78123 .22552
Pair 3  east_face_b 18.3725 12 .39818 .11494
east_arm_b 21.1623 12 .76678 22135
Pair4  east_face_chr 21.1608 12 1.93310 .55804
east_arm_chr 23.1565 12 2.36558 .68288
Pair5 east_face_hue 58.2217 12 1.75112 .50550
east_arm_hue 62.9464 12 1.87017 .53987
Paired Samples Correlations
N Correlation Sig.
Pair 1 face L & east arm_L 12 .971 .000
Pair2 east _face_a & east_arm_a 12 361 249
Pair3  east face b & east arm_b 12 770 003
Pair4 east face_chr &
east_arm_chr 12 967 -000
Pair5 east_face_hue &
east_arm_hue 12 209 521
Paired Samples Test
Paired Differences
95% Confidence Interval of the
Difference
Mean Std. Deviation | Std. Error Mean Lower Upper t df Sig. (2-tailed)
Pair1  face_L - east_arm_L -5.00389 1.19432 34477 -5.76273 424506 | -14.514 1 .000
Pair2  east face_a-east arm a 62016 95797 27654 01150 1.22883 2.243 11 046
Pair3  east face b-eastam.b | ,7g9g, 52579 15178 -3.12389 -245575 | -18.380 11 000
Pair 4 z:zt:;a:::cc:rr . -1.99566 69879 20172 2.43965 155167 | -9.893 11 000
Pair5 east_face_hue -
cast_arm hue -4.72472 2.28357 65921 -6.17562 -3.27381 7167 1 .000
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T-TEST PAIRS=face L face a face b face chr face hue WITH arm L arm a arm b
arm chr arm hue (PAIRED)
/CRITERIZ=CI (.9500)

/MISSING=ANALYSIS.
T-Test
Notes

Output Created 10-AUG-2021 13:31:33

Comments

Input Data C:\Users\Toon-notebook\onedrive-
nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\face north_paired.
sav

Active Dataset DataSet1

Filter <none>

Weight <none>

Split File <none>

N of Rows in Working Data 1

File 0

Missing Value Handling Definition of Missing User defined missing values are
treated as missing.

Cases Used Statistics for each analysis are
based on the cases with no missing
or out-of-range data for any variable
in the analysis.

Syntax T-TEST PAIRS=face_L face_a
face_b face_chr face_hue WITH
arm_L arm_a arm_b arm_chr
arm_hue (PAIRED)

/CRITERIA=CI(.9500)
/IMISSING=ANALYSIS.

Resources Processor Time 00:00:00.03

Elapsed Time 00:00:00.02

[DataSetl] C:\Users\Toon-notebook\onedrive-nutticha\OneDrive - Rajamakala U
niversity of Technology Thanyaburi\Ph.d\thesis\statistic\face north paired.

sav
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Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Pair1  face_L 63.0370 10 3.25463 1.02920
north_arm_L 71.2322 10 3.18707 1.00784
Pair2  north_face_a 11.6870 10 .91633 .28977
north_arm_a 9.1584 10 .82476 .26081
Pair3  north_face_b 16.8550 10 .51939 .16424
north_arm_b 15.2671 10 .90404 .28588
Pair4  north_face_chr 21.0270 10 .97600 .30864
north_arm_chr 19.3603 10 2.05871 .65102
Pair 5 north_face_hue 55.3080 10 2.57436 .81408
north_arm_hue 59.0340 10 2.60249 .82298

Paired Samples Correlations

N Correlation Sig.
Pair1  face L & north_arm_L 10 -.143 694
ety 10 207 e
Pair 3 :g:tt::;ar(rf__é)& 10 481 159
P e 5 N
Pt ame ) N7 *7

Paired Samples Test

Paired Differences
95% Confidence Interval of the
Difference
Mean Std. Deviation | Std. Error Mean Lower Upper t df Sig. (2-tailed)
Pair 1 face_L - north_arm_L -8.19521 4.86992 1.54001 -11.67894 -4.71148 -5.322 9 .000
Pair2  north_face_a - north_arm_a
- - -~ 2.52856 1.09878 34746 1.74254 3.31457 7.277 9 .000
i rth_f: b - north b
Pair3  north_face_b-north_am.bl ; se7g6 79715 25208 1.01762 215811 6.209 9 000
Pair4  north_face_chr -
north_arm_chr 1.66668 1.67683 .53026 46715 2.86620 3.143 9 .012
Pair5  north_face_hue -
north_arm_hue -3.72601 3.03224 .95888 -5.89515 -1.55688 -3.886 9 .004
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T-TEST PAIRS=face L face a face b face chr face hue WITH arm L arm a arm b
arm chr arm hue (PAIRED)
/CRITERIZ=CI (.9500)

/MISSING=ANALYSIS.
T-Test
Notes

Output Created 10-AUG-2021 13:26:46

Comments

Input Data C:\Users\Toon-notebook\onedrive-
nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\face northeast_pair
ed.sav

Active Dataset DataSet1

Filter <none>

Weight <none>

Split File <none>

N of Rows in Working Data 1

File 5

Missing Value Handling Definition of Missing User defined missing values are
treated as missing.

Cases Used Statistics for each analysis are
based on the cases with no missing
or out-of-range data for any variable
in the analysis.

Syntax T-TEST PAIRS=face_L face_a
face_b face_chr face_hue WITH
arm_L arm_a arm_b arm_chr
arm_hue (PAIRED)

/CRITERIA=CI(.9500)
/IMISSING=ANALYSIS.

Resources Processor Time 00:00:00.03

Elapsed Time 00:00:00.03

[DataSetl] C:\Users\Toon-notebook\onedrive-nutticha\OneDrive - Rajamakala U
niversity of Technology Thanyaburi\Ph.d\thesis\statistic\face northeast pai

red.sav
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Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Pair1  face L 58.6900 15 8.23822 2.12710
northeast_arm_L 66.5297 15 7.18630 1.85550
Pair 2  northeast_face_a 12.5113 15 2.08316 53787
northeast_arm_a 10.2586 15 2.22821 57532
Pair3  northeast_face b 17.8600 15 .88284 .22795
northeast_arm_b 18.0745 15 2.55457 .65959
Pair4  northeast_face_chr 22.2447 15 1.72158 44451
northeast_arm_chr 20.4389 15 2.18179 .56333
Pair 5 northeast_face_hue 55.1960 15 4.95770 1.28007
northeast_arm_hue 60.3657 15 6.17219 1.59365
Paired Samples Correlations
N Correlation Sig.
Pair1  face L & northeast arm_L 15 403 136
Pair2 northeast_face_a &
northeast_arm_a 15 193 000
Pair 3  northeast_face_b &
northeast_arm_b 15 260 -349
Pair4 northeast face chr &
northeast_arm_chr 15 701 004
Pair 5 northeast_face_hue &
northeast_arm_hue (& 588 021
Paired Samples Test
Paired Differences
95% Confidence Interval of the
Difference
Mean Std. Deviation | Std. Error Mean Lower Upper t df Sig. (2-tailed)
Pair 1 face L - northeast arm L | 7 45974 8.47329 218779 -12.53206 314735 | -3.583 14 003
Pair 2 :Z;::::::::: ; 225271 1.39239 35951 148163 3.02379 6.266 14 000
Pair3  northeast_face_b -
northeast_arm b -.21452 2.47636 .63939 -1.58588 1.15684 -.336 14 742
Pair4  northeast_face_chr -
northeast_arm_chr 1.80579 1.56762 140476 93767 2.67391 4.461 14 .001
Pair 5 :g::gz:::;arﬁj:l:’: : -5.16965 516333 1.33317 -8.02901 231030 | -3.878 14 002
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T-TEST PAIRS=face L face a face b face chr face hue WITH arm L arm a arm b
arm chr arm hue (PAIRED)
/CRITERIZ=CI (.9500)

/MISSING=ANALYSIS.
T-Test
Notes

Output Created 10-AUG-2021 13:36:28

Comments

Input Data C:\Users\Toon-notebook\onedrive-
nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\face south_paired.
sav

Active Dataset DataSet1

Filter <none>

Weight <none>

Split File <none>

N of Rows in Working Data 12

File

Missing Value Handling Definition of Missing User defined missing values are
treated as missing.

Cases Used Statistics for each analysis are
based on the cases with no missing
or out-of-range data for any variable
in the analysis.

Syntax T-TEST PAIRS=face_L face_a
face_b face_chr face_hue WITH
arm_L arm_a arm_b arm_chr
arm_hue (PAIRED)

/CRITERIA=CI(.9500)
/IMISSING=ANALYSIS.

Resources Processor Time 00:00:00.02

Elapsed Time 00:00:00.04

[DataSetl] C:\Users\Toon-notebook\onedrive-nutticha\OneDrive - Rajamakala U
niversity of Technology Thanyaburi\Ph.d\thesis\statistic\face south paired.

sav

Page 1



Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Pair1  face L 46.9550 12 5.29645 1.52895
south_arm_L 52.5783 12 6.19338 1.78787
Pair2  south_face_a 14.1467 12 1.52999 44167
south_arm_a 13.5460 12 1.92527 .55578
Pair3  south_face_b 16.2133 12 1.53311 44257
south_arm_b 18.3224 12 2.10666 .60814
Pair4  south_face_chr 22.3933 12 1.45525 42009
south_arm_chr 23.4735 12 1.64509 47490
Pair5 south_face _hue 48.7408 12 1.84336 .53213
south_arm_hue 53.5956 12 2.58627 .74659

Paired Samples Correlations

N Correlation Sig.
Pair1 face L & south_arm_L 12 963 .000
P e 12 vl
P et \: =
P ot 3 W
TS ot am e )i L7

Paired Samples Test

Paired Differences
95% Confidence Interval of the
Difference
Mean Std. Deviation | Std. Error Mean Lower Upper t df Sig. (2-tailed)

Pair1  face_L - south_arm_L -5.62326 1.80616 .52139 -6.77084 -4.47568 -10.785 11 .000
Pair2  south_face_a- 60070 1.64780 47568 44626 1.64767 1.263 11 233

south_arm_a ’ ; ; N p : :
Pair3  south_face_b -

south_arm_b -2.10902 1.44829 41809 -3.02922 -1.18882 -5.044 11 .000
Pair4  south_face_chr -

south_arm_chr -1.08016 1.97402 .56985 -2.33440 17407 -1.896 11 .085
Pair5 south_face_hue -

south_arm_hue -4.85479 3.14370 .90751 -6.85221 -2.85738 -5.350 11 .000
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T-TEST PAIRS=face L face a face b face chr face hue WITH arm L arm a arm b
arm chr arm hue (PAIRED)
/CRITERIZ=CI (.9500)

/MISSING=ANALYSIS.
T-Test
Notes

Output Created 10-AUG-2021 13:29:02

Comments

Input Data C:\Users\Toon-notebook\onedrive-
nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\face west_paired.
sav

Active Dataset DataSet1

Filter <none>

Weight <none>

Split File <none>

N of Rows in Working Data 7

File 3

Missing Value Handling Definition of Missing User defined missing values are
treated as missing.

Cases Used Statistics for each analysis are
based on the cases with no missing
or out-of-range data for any variable
in the analysis.

Syntax T-TEST PAIRS=face_L face_a
face_b face_chr face_hue WITH
arm_L arm_a arm_b arm_chr
arm_hue (PAIRED)

/CRITERIA=CI(.9500)
/IMISSING=ANALYSIS.

Resources Processor Time 00:00:00.00

Elapsed Time 00:00:00.02

[DataSetl] C:\Users\Toon-notebook\onedrive-nutticha\OneDrive - Rajamakala U
niversity of Technology Thanyaburi\Ph.d\thesis\statistic\face west paired.s

av
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Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
Pair1  face_L 55.4868 37 6.26975 1.03074
west_arm_L 59.0026 37 9.01136 1.48146
Pair2  west_face_a 16.3516 37 2.13291 .35065
west_arm_a 13.2077 37 2.24082 .36839
Pair3  west_face_b 19.0059 37 2.22714 .36614
west_arm_b 19.2622 37 2.22089 .36511
Pair4  west_face_chr 25.2211 37 2.39804 .39423
west_arm_chr 23.1679 37 3.03148 49837
Pair5 west_face_hue 49.3443 37 477892 .78565
west_arm_hue 55.6685 37 3.78648 .62249

Paired Samples Correlations

N Correlation Sig.
Pair 1 face L & west_arm_L 37 .627 .000
i t_f t
Pair2  west_face_a & west_arm_a 37 o 006
i t_f b & t b
Pair3  west_face_b & west_arm_| 35 A 000
Pair4 west_face chr &
west_arm_chr 37 687 000
Pair5 west_face_hue &
west_arm_hue 37 366 026

Paired Samples Test

Paired Differences
95% Confidence Interval of the
Difference
Mean Std. Deviation | Std. Error Mean Lower Upper t df Sig. (2-tailed)
Pair 1 face L - west_arm_L -3.51589 7.04802 1.15869 -5.86582 116596 | -3.034 36 .004
Pair2  west face a-west.am.a | 4 a59 2.30749 37935 2.37453 3.91324 8.288 36 .000
Pair3  west face b-west.am b | ,5eoy 1.87565 30836 -88161 36914 -831 36 411
Pair4  west_face_chr -
wost_arm ohr 2.05317 2.22581 36592 1.31105 2.79529 5.611 36 .000
Pair5  west_face_hue - 6.32413 4.89326 8044 7.95563 469264 7.861 36 000
west_arm_hue - -89 -80445 -7.9556 7 - :
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ONEWAY L face a face b _face BY region

/STATISTICS HOMOGENEITY BROWNFORSYTHE
/MISSING ANALYSIS
/POSTHOCG=TUKEY SCHEFFE T3 ALPHA(0.05).

Oneway
Notes
Output Created 10-AUG-2021 12:11:32
Comments
Input Data C:\Users\Toon-notebook\onedrive-

Missing Value Handling

Active Dataset
Filter

Weight

Split File

N of Rows in Working Data

File

Definition of Missing

Cases Used

nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\face_region.sav

DataSet1
<none>
<none>

<none>
171

User-defined missing values are
treated as missing.

Statistics for each analysis are
based on cases with no missing data
for any variable in the analysis.

Syntax ONEWAY L_face a_face b_face BY
region
/ISTATISTICS HOMOGENEITY
BROWNFORSYTHE
/MISSING ANALYSIS
/POSTHOC=TUKEY SCHEFFE T3
ALPHA(0.05).
Resources Processor Time 00:00:00.14
Elapsed Time 00:00:00.54
Test of Homogeneity of Variances
Levene Statistic df1 df2 Sig.
L_face 1.888 5 165 .099
a_face 5.040 5 165 .000
b_face 6.456 5 165 .000
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ANOVA

a. Asymptotically F distributed.

Post Hoc Tests

Sum of
Squares df Mean Square F Sig.
L_face Between Groups 1905.188 5 381.038 10.736 .000
Within Groups 5856.169 165 35.492
Total 7761.358 170
a_face  Between Groups 378.257 5 75.651 16.655 .000
Within Groups 749.481 165 4.542
Total 1127.738 170
b_face  Between Groups 93.553 5 18.711 6.415 .000
Within Groups 481.276 165 2.917
Total 574.829 170
Robust Tests of Equality of Means
Statistic® df1 df2 Sig.
L_face  Brown-Forsythe 11.283 66.997 .000
a_face  Brown-Forsythe 26.751 94.113 .000
b_face = Brown-Forsythe 10.689 82.509 .000
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (1) region (J) region Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
L_face Tukey HSD  central northeast -42176 1.66844 1.000 -5.2327 4.3892
west 2.78148 1.17337 73 -.6019 6.1649

north -4.76876 1.99167 164 -10.5117 .9742

south 11.31324 1.83718 .000 6.0157 16.6107

east 3.61990 1.83718 .364 -1.6776 8.9174

northeast  central 42176 1.66844 1.000 -4.3892 5.2327
west 3.20324 1.82356 497 -2.0550 8.4615

north -4.34700 2.43214 AT7 -11.3601 2.6661

south 11.73500° 2.30733 .000 5.0818 18.3882

east 4.04167 2.30733 .500 -2.6115 10.6949

west central -2.78148 1.17337 A73 -6.1649 .6019
northeast -3.20324 1.82356 497 -8.4615 2.0550

north -7.55024" 2.12331 .006 -13.6728 -1.4277

south 8.53176 1.97912 .000 2.8250 14.2385

east .83842 1.97912 .998 -4.8684 6.5452

north central 4.76876 1.99167 164 -.9742 10.5117
northeast 4.34700 2.43214 AT7 -2.6661 11.3601

west 7.55024 2.12331 .006 1.4277 13.6728

south 16.08200° 2.55085 .000 8.7266 23.4374

east 8.38867 2.55085 .015 1.0333 15.7441

south central -11.31324 1.83718 .000 -16.6107 -6.0157
northeast -11.73500 2.30733 .000 -18.3882 -5.0818

west -8.53176 1.97912 .000 -14.2385 -2.8250

north -16.08200 2.55085 .000 -23.4374 -8.7266

east -7.69333" 2.43214 .023 -14.7064 -.6802

east central -3.61990 1.83718 .364 -8.9174 1.6776
northeast -4.04167 2.30733 .500 -10.6949 2.6115

west -.83842 1.97912 .998 -6.5452 4.8684

north -8.38867 2.55085 .015 -15.7441 -1.0333

south 7.69333° 2.43214 .023 .6802 14.7064

Scheffe central northeast -.42176 1.66844 1.000 -6.0414 5.1978
west 2.78148 1.17337 .350 -1.1706 6.7336

north -4.76876 1.99167 .338 -11.4771 1.9395

south 11.31324 1.83718 .000 5.1253 17.5012

east 3.61990 1.83718 .568 -2.5680 9.8078

northeast  central 42176 1.66844 1.000 -5.1978 6.0414
west 3.20324 1.82356 .687 -2.9388 9.3453

north -4.34700 2.43214 .670 -12.5389 3.8449

south 11.73500° 2.30733 .000 3.9635 19.5065

east 4.04167 2.30733 .690 -3.7299 11.8132

west central -2.78148 1.17337 .350 -6.7336 1.1706
northeast -3.20324 1.82356 .687 -9.3453 2.9388

north -7.55024 2.12331 .031 -14.7019 -.3986

south 8.53176 1.97912 .003 1.8657 15.1978

east .83842 1.97912 .999 -5.8276 7.5045

north central 4.76876 1.99167 .338 -1.9395 11.4771
northeast 4.34700 2.43214 .670 -3.8449 12.5389
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) region (J) region Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
west 7.55024 2.12331 .031 .3986 14.7019
south 16.08200° 2.55085 .000 7.4903 24.6737
east 8.38867 2.55085 .061 -.2031 16.9804
south central -11.31324 1.83718 .000 -17.5012 -5.1253
northeast -11.73500" 2.30733 .000 -19.5065 -3.9635
west -8.53176 1.97912 .003 -15.1978 -1.8657
north -16.08200 2.55085 .000 -24.6737 -7.4903
east -7.69333 2.43214 .081 -15.8852 4986
east central -3.61990 1.83718 .568 -9.8078 2.5680
northeast -4.04167 2.30733 .690 -11.8132 3.7299
west -.83842 1.97912 .999 -7.5045 5.8276
north -8.38867 2.55085 .061 -16.9804 .2031
south 7.69333 2.43214 .081 -.4986 15.8852
Dunnett T3 central northeast -42176 221774 1.000 -7.8770 7.0334
west 2.78148 1.20676 .298 -.8803 6.4432
north -4.76876" 1.20545 .015 -8.8154 -.7221
south 11.31324 1.65274 .000 5.6771 16.9494
east 3.61990 1.57370 .356 -1.7195 8.9593
northeast  central 42176 2.21774 1.000 -7.0334 7.8770
west 3.20324 2.36368 .924 -4.5164 10.9229
north -4.34700 2.36301 .645 -12.1183 3.4243
south 11.73500° 2.61959 .002 3.3006 20.1694
east 4.04167 2.57046 .823 -4.2520 12.3354
west central -2.78148 1.20676 .298 -6.4432 .8803
northeast -3.20324 2.36368 .924 -10.9229 4.5164
north -7.55024 1.45660 .000 -12.1664 -2.9341
south 8.53176 1.84394 .002 2.5392 14.5243
east .83842 1.77345 1.000 -4.8903 6.5671
north central 4.76876 1.20545 .015 7221 8.8154
northeast 4.34700 2.36301 .645 -3.4243 12.1183
west 7.55024 1.45660 .000 2.9341 12.1664
south 16.08200° 1.84308 .000 9.9796 22.1844
east 8.38867 1.77256 .002 2.5369 14.2404
south central -11.31324 1.65274 .000 -16.9494 -5.6771
northeast -11.73500" 2.61959 .002 -20.1694 -3.3006
west -8.53176 1.84394 .002 -14.5243 -2.5392
north -16.08200 1.84308 .000 -22.1844 -9.9796
east -7.69333" 2.10247 .019 -14.5249 -.8618
east central -3.61990 1.57370 .356 -8.9593 1.7195
northeast -4.04167 2.57046 .823 -12.3354 4.2520
west -.83842 1.77345 1.000 -6.5671 4.8903
north -8.38867 1.77256 .002 -14.2404 -2.5369
south 7.69333 2.10247 .019 .8618 14.5249
a_face Tukey HSD  central northeast 2.09290" 59687 .008 3718 3.8140
west -1.74739" 41977 .001 -2.9578 -.5370
north 2.91724° 71251 .001 .8627 49718
south 45757 65724 .982 -1.4376 2.3527
east 3.17674° 65724 .000 1.2816 5.0719
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) region (J) region Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
northeast  central -2.09290" .59687 .008 -3.8140 -.3718
west -3.84029° .65237 .000 -5.7214 -1.9592

north .82433 .87009 .933 -1.6846 3.3332

south -1.63533 .82544 .358 -4.0155 7448

east 1.08383 .82544 a77 -1.2963 3.4640

west central 1.74739° 41977 .001 .5370 2.9578
northeast 3.84029° .65237 .000 1.9592 5.7214

north 4.66462" 75960 .000 2.4743 6.8549

south 2.20495 .70802 .026 .1634 4.2465

east 4.92412" .70802 .000 2.8825 6.9657

north central -2.91724° 71251 .001 -4.9718 -.8627
northeast -.82433 .87009 .933 -3.3332 1.6846

west -4.66462" 75960 .000 -6.8549 -2.4743

south -2.45967 91255 .082 -5.0910 A717

east .25950 91255 1.000 -2.3719 2.8909

south central -.45757 65724 .982 -2.3527 1.4376
northeast 1.63533 .82544 .358 -.7448 4.0155

west -2.20495" .70802 .026 -4.2465 -.1634

north 2.45967 91255 .082 -A717 5.0910

east 271917 .87009 .025 .2103 5.2281

east central -3.17674 .65724 .000 -5.0719 -1.2816
northeast -1.08383 .82544 a77 -3.4640 1.2963

west -4.92412° .70802 .000 -6.9657 -2.8825

north -.25950 91255 1.000 -2.8909 2.3719

south 271917 .87009 .025 -5.2281 -.2103

Scheffe central northeast 2.09290° .59687 .035 .0825 4.1033
west -1.74739° 41977 .005 -3.1612 -.3335

north 2.91724° 71251 .007 5174 5.3171

south 45757 .65724 .993 -1.7561 2.6713

east 3.17674° 65724 .001 .9630 5.3904

northeast  central -2.09290° .59687 .035 -4.1033 -.0825
west -3.84029" .65237 .000 -6.0376 -1.6430

north .82433 .87009 .970 -2.1063 3.7549

south -1.63533 .82544 .562 -4.4156 1.1449

east 1.08383 .82544 .885 -1.6964 3.8641

west central 1.74739° 41977 .005 .3335 3.1612
northeast 3.84029° .65237 .000 1.6430 6.0376

north 466462 .75960 .000 2.1061 7.2231

south 2.20495 70802 .090 -.1798 4.5897

east 4.92412" .70802 .000 2.5394 7.3089

north central 2.91724" 71251 .007 -5.3171 -5174
northeast -.82433 .87009 .970 -3.7549 2.1063

west -4.66462° 75960 .000 -7.2231 -2.1061

south -2.45967 91255 .208 -5.5333 .6140

east .25950 91255 1.000 -2.8142 3.3332

south central -.45757 65724 .993 -2.6713 1.7561
northeast 1.63533 .82544 .562 -1.1449 4.4156
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) region (J) region Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
west -2.20495 .70802 .090 -4.5897 1798
north 2.45967 .91255 .208 -.6140 5.5333
east 2.71917 .87009 .088 -.2114 5.6498
east central -3.17674 65724 .001 -5.3904 -.9630
northeast -1.08383 .82544 .885 -3.8641 1.6964
west -4.92412" .70802 .000 -7.3089 -2.5394
north -.25950 .91255 1.000 -3.3332 2.8142
south -2.71917 .87009 .088 -5.6498 2114
Dunnett T3 central northeast 2.09290° 59741 .029 .1440 4.0419
west -1.74739" 43653 .002 -3.0641 -.4306
north 2.91724° .38932 .000 1.6783 4.1561
south 45757 51252 .998 -1.2281 2.1432
east 3.17674° .36830 .000 2.0329 4.3206
northeast  central -2.09290° 59741 .029 -4.0419 -.1440
west -3.84029" .64207 .000 -5.8890 -1.7916
north .82433 .61096 .926 -1.1741 2.8228
south -1.63533 69597 .304 -3.8692 .5985
east 1.08383 59779 .664 -.8786 3.0463
west central 1.74739° 43653 .002 4306 3.0641
northeast 3.84029° .64207 .000 1.7916 5.8890
north 4.66462" 45489 .000 3.2445 6.0848
south 2.20495 .56394 .009 4026 4.0073
east 4.92412° 43704 .000 3.5754 6.2729
north central 2.91724" .38932 .000 -4.1561 -1.6783
northeast -.82433 .61096 .926 -2.8228 1.1741
west -4.66462° 45489 .000 -6.0848 -3.2445
south -2.45967 .52824 .003 -4.2112 -.7081
east .25950 .38989 1.000 -1.0263 1.5453
south central -.45757 51252 .998 -2.1432 1.2281
northeast 1.63533 .69597 .304 -.5985 3.8692
west -2.20495 .56394 .009 -4.0073 -.4026
north 2.45967 .52824 .003 .7081 4.2112
east 2.71917 51295 .001 1.0123 4.4260
east central -3.17674° .36830 .000 -4.3206 -2.0329
northeast -1.08383 59779 .664 -3.0463 .8786
west -4.92412° 43704 .000 -6.2729 -3.5754
north -.25950 .38989 1.000 -1.5453 1.0263
south 2.71917 51295 .001 -4.4260 -1.0123
b_face Tukey HSD  central northeast 49400 47830 .906 -.8852 1.8732
west -.65195 .33638 .383 -1.6219 .3180
north 1.49900 57096 .097 -.1474 3.1454
south 2.14067" 52667 .001 .6220 3.6593
east -.01850 52667 1.000 -1.5372 1.5002
northeast  central -.49400 47830 .906 -1.8732 .8852
west -1.14595 52277 247 -2.6534 .3615
north 1.00500 69724 .702 -1.0055 3.0155
south 1.64667 66146 133 -.2606 3.5540
east -.51250 .66146 .971 -2.4198 1.3948
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) region (J) region Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
west central .65195 .33638 .383 -.3180 1.6219
northeast 1.14595 52277 247 -.3615 2.6534
north 2.15095" .60870 .007 .3958 3.9061
south 2.79261" .56736 .000 1.1566 4.4286
east .63345 .56736 .874 -1.0025 2.2694
north central -1.49900 .57096 .097 -3.1454 1474
northeast -1.00500 69724 .702 -3.0155 1.0055
west -2.15095" .60870 .007 -3.9061 -.3958
south .64167 73127 .951 -1.4669 2.7503
east -1.51750 73127 .305 -3.6261 5911
south central -2.14067 .52667 .001 -3.6593 -.6220
northeast -1.64667 66146 133 -3.5540 .2606
west 2.79261" .56736 .000 -4.4286 -1.1566
north -.64167 73127 .951 -2.7503 1.4669
east 215917 69724 .027 -4.1696 -.1487
east central .01850 .52667 1.000 -1.5002 1.5372
northeast .51250 66146 .971 -1.3948 2.4198
west -.63345 .56736 .874 -2.2694 1.0025
north 1.51750 73127 .305 -.5911 3.6261
south 2.15917" .69724 .027 1487 4.1696
Scheffe central northeast 49400 47830 .956 -1.1170 2.1050
west -.65195 .33638 .586 -1.7849 4810
north 1.49900 .57096 235 -.4241 3.4221
south 2.14067 52667 .007 .3667 3.9146
east -.01850 52667 1.000 -1.7924 1.7554
northeast  central -.49400 47830 .956 -2.1050 1.1170
west -1.14595 52277 443 -2.9067 .6148
north 1.00500 .69724 .837 -1.3434 3.3534
south 1.64667 .66146 .293 -.5812 3.8746
east -.51250 .66146 .988 -2.7404 1.7154
west central .65195 .33638 .586 -.4810 1.7849
northeast 1.14595 52277 443 -.6148 2.9067
north 2.15095 .60870 .033 .1007 4.2012
south 2.79261" 56736 .000 .8816 4.7036
east .63345 .56736 .940 -1.2775 2.5444
north central -1.49900 .57096 235 -3.4221 4241
northeast -1.00500 .69724 .837 -3.3534 1.3434
west -2.15095 .60870 .033 -4.2012 -.1007
south .64167 73127 979 -1.8214 3.1047
east -1.51750 73127 .509 -3.9805 .9455
south central -2.14067 .52667 .007 -3.9146 -.3667
northeast -1.64667 66146 .293 -3.8746 5812
west 2.79261" 56736 .000 -4.7036 -.8816
north -.64167 73127 979 -3.1047 1.8214
east -2.15917 69724 .094 -4.5076 .1893
east central .01850 52667 1.000 -1.7554 1.7924
northeast .51250 .66146 .988 -1.7154 2.7404
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (I) region (J) region Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
west -.63345 .56736 .940 -2.5444 1.2775
north 1.51750 73127 .509 -.9455 3.9805
south 2.15917 69724 .094 -.1893 4.5076
Dunnett T3  central northeast 149400 29770 774 -.4322 1.4202
west -.65195 41318 .830 -1.9115 .6076
north 1.49900° 25227 .000 7189 2.2791
south 2.14067" 48222 .006 .5038 3.7775
east -.01850 22333 1.000 -.6918 .6548
northeast  central -.49400 29770 174 -1.4202 4322
west -1.14595 43130 1441 -2.4677 1758
north 1.00500° .28096 .023 .0956 1.9144
south 1.64667 49782 .055 -.0245 3.3179
east -.51250 .25529 526 -1.3487 .3237
west central .65195 41318 .830 -.6076 1.9115
northeast 1.14595 43130 141 -.1758 2.4677
north 2.15095" 40129 .000 .9144 3.3874
south 2.79261" 57439 .001 .9641 4.6211
east .63345 .38376 781 -.5528 1.8197
north central -1.49900° 25227 .000 -2.2791 -.7189
northeast -1.00500 .28096 .023 -1.9144 -.0956
west -2.15095 40129 .000 -3.3874 -.9144
south .64167 47206 915 -.9867 2.2700
east -1.51750° .20047 .000 -2.1904 -.8446
south central -2.14067 48222 .006 -3.7775 -.5038
northeast -1.64667 49782 .055 -3.3179 .0245
west 279261 57439 .001 -4.6211 -.9641
north -.64167 47206 915 -2.2700 .9867
east 2.15917 45725 .006 -3.7664 -.5520
east central .01850 .22333 1.000 -.6548 .6918
northeast 51250 .25529 526 -.3237 1.3487
west -.63345 .38376 781 -1.8197 .5528
north 1.51750° .20047 .000 .8446 2.1904
south 2.15917" 45725 .006 .5520 3.7664

*. The mean difference is significant at the 0.05 level.

Homogeneous Subsets

Page 8



L_face

Subset for alpha = 0.05

region N 1 2 3
Tukey HSD?®  south 12 | 46.9550

east 12 54.6483

west 37 55.4868

central 85 58.2682 58.2682

northeast 15 58.6900 58.6900

north 10 63.0370

Sig. 1.000 .390 21
Scheffe®? south 12 | 46.9550

east 12 54.6483

west 37 55.4868

central 85 58.2682 58.2682

northeast 15 58.6900 58.6900

north 10 63.0370

Sig. 1.000 .593 400

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 16.124.

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

guaranteed.

a_face
Subset for alpha = 0.05

region N 1 2 3 4
Tukey HSD?®  east 12 | 11.4275

north 10 11.6870

northeast 15 12.5113 12.5113

south 12 14.1467

central 85 14.6042 14.6042

west 37 16.3516

Sig. .700 .064 .189
Scheffe® east 12 | 11.4275

north 10 11.6870 11.6870

northeast 15 12.5113 12.5113 12.5113

south 12 14.1467 14.1467 14.1467

central 85 14.6042 14.6042

west 37 16.3516

Sig. .836 .062 176 131

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 16.124.

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

guaranteed.
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b_face

Subset for alpha = 0.05

region N 1 2 3
Tukey HSD?®  south 12 | 16.2133

north 10 | 16.8550 | 16.8550

northeast 15 | 17.8600 | 17.8600 | 17.8600

central 85 18.3540 | 18.3540

east 12 18.3725 | 18.3725

west 37 19.0059

Sig. 073 123 403
Scheffe®P south 12 | 16.2133

north 10 | 16.8550 | 16.8550

northeast 15 | 17.8600 | 17.8600 | 17.8600

central 85 18.3540 | 18.3540

east 12 18.3725 | 18.3725

west 37 19.0059

Sig. 193 278 605

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 16.124.

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

guaranteed.
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ONEWAY chr face hue face BY region

/STATISTICS HOMOGENEITY BROWNFORSYTHE

/MISSING ANALYSIS

/POSTHOG=TUKEY SCHEFFE T3 ALPHA(0.05).

Oneway
Notes
Output Created 10-AUG-2021 12:14:54
Comments
Input Data C:\Users\Toon-notebook\onedrive-
nutticha\OneDrive - Rajamakala
University of Technology
Thanyaburi\Ph.
d\thesis\statistic\face_region.sav
Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data
File 7

Missing Value Handling Definition of Missing

User-defined missing values are
treated as missing.

Cases Used Statistics for each analysis are
based on cases with no missing data
for any variable in the analysis.

Syntax ONEWAY chr_face hue_face BY
region
/ISTATISTICS HOMOGENEITY
BROWNFORSYTHE
IMISSING ANALYSIS
/POSTHOC=TUKEY SCHEFFE T3
ALPHA(0.05).
Resources Processor Time 00:00:00.16
Elapsed Time 00:00:00.20
Test of Homogeneity of Variances
Levene Statistic df1 df2 Sig.
chr_face 2.612 5 165 .027
hue_face 2.615 5 165 .026
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ANOVA

Sum of
Squares df Mean Square F Sig.
chr_face Between Groups 271.139 5 54.228 12.088 .000
Within Groups 740.184 165 4.486
Total 1011.323 170
hue face  Between Groups 1124.079 5 224.816 11.763 .000
Within Groups 3153.552 165 19.112
Total 4277.630 170
Robust Tests of Equality of Means
Statistic® df1 df2 Sig.
chr_face Brown-Forsythe 16.885 5 95.480 .000
hue_face = Brown-Forsythe 17.651 5 77.618 .000
a. Asymptotically F distributed.
Post Hoc Tests
Multiple Comparisons
95% Confidence Interval
Mean
Dependent Variable (1) region (J) region Difference (I-J) | Std. Error Sig. Lower Bound | Upper Bound
chr_face Tukey HSD  central northeast 1.20369 .59316 .330 -.5067 2.9141
west -1.77273 41716 .001 -2.9756 -.5699
north 2.42135 .70808 .010 3796 4.4631
south 1.05502 .65315 .590 -.8283 2.9384
east 2.28752" .65315 .008 4042 41709
northeast ~ central -1.20369 59316 .330 -2.9141 5067
west 2.97641 .64831 .000 -4.8458 -1.1070
north 1.21767 .86467 722 -1.2756 3.7110
south -.14867 .82030 1.000 -2.5140 2.2167
east 1.08383 .82030 773 -1.2815 3.4492
west central 177273 41716 .001 .5699 2.9756
northeast 2.97641" .64831 .000 1.1070 4.8458
north 4.19408" .75488 .000 2.0174 6.3708
south 2.82775 .70361 .001 .7989 4.8566
east 4.06025 .70361 .000 2.0314 6.0891
north central 242135 .70808 .010 -4.4631 -.3796
northeast -1.21767 .86467 722 -3.7110 1.2756
west -4.19408" 75488 .000 -6.3708 -2.0174
south -1.36633 .90688 .661 -3.9813 1.2487
east -.13383 .90688 1.000 -2.7488 2.4812
south central -1.05502 .65315 .590 -2.9384 .8283
northeast .14867 .82030 1.000 -2.2167 2.5140
west -2.82775 .70361 .001 -4.8566 -.7989
north 1.36633 .90688 .661 -1.2487 3.9813
east 1.23250 .86467 712 -1.2608 3.7258
east central -2.28752" 65315 .008 -4.1709 -.4042
northeast -1.08383 .82030 773 -3.4492 1.2815
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (1) region (J) region Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
west -4.06025 .70361 .000 -6.0891 -2.0314

north .13383 .90688 1.000 -2.4812 2.7488

south -1.23250 .86467 712 -3.7258 1.2608

Scheffe central northeast 1.20369 .59316 .535 -.7942 3.2016
west 177273 41716 .004 -3.1778 -.3677

north 2.42135 .70808 .044 .0364 4.8063

south 1.05502 .65315 .760 -1.1449 3.2550

east 2.28752° 65315 036 0876 4.4875

northeast  central -1.20369 59316 535 -3.2016 7942
west 2.97641" .64831 .001 -5.1600 -.7928

north 1.21767 .86467 .851 -1.6947 4.1300

south -.14867 .82030 1.000 -2.9116 2.6143

east 1.08383 .82030 .882 -1.6791 3.8468

west central 177273 41716 .004 3677 3.1778
northeast 2.97641* .64831 .001 .7928 5.1600

north 4.19408" .75488 .000 1.6515 6.7366

south 2.82775 .70361 .008 4578 5.1976

east 4.06025 .70361 .000 1.6903 6.4301

north central 242135 .70808 .044 -4.8063 -.0364
northeast -1.21767 .86467 .851 -4.1300 1.6947

west -4.19408" .75488 .000 -6.7366 -1.6515

south -1.36633 .90688 .810 -4.4209 1.6882

east -.13383 .90688 1.000 -3.1884 2.9207

south central -1.05502 .65315 .760 -3.2550 1.1449
northeast 14867 .82030 1.000 -2.6143 2.9116

west -2.82775 .70361 .008 -5.1976 -.4578

north 1.36633 .90688 .810 -1.6882 4.4209

east 1.23250 .86467 .844 -1.6799 4.1449

east central -2.28752 65315 .036 -4.4875 -.0876
northeast -1.08383 .82030 .882 -3.8468 1.6791

west -4.06025 .70361 .000 -6.4301 -1.6903

north 13383 .90688 1.000 -2.9207 3.1884

south -1.23250 .86467 .844 -4.1449 1.6799

Dunnett T3  central northeast 1.20369 .50619 292 -4317 2.8391
west 1.77273" 46267 .004 -3.1763 -.3692

north 242135 .39230 .000 1.1505 3.6922

south 1.05502 48489 417 -.5435 2.6536

east 2.28752* .60832 .024 2232 4.3519

northeast  central -1.20369 .50619 292 -2.8391 4317
west —2.97641* .59415 .000 -4.8299 -1.1229

north 1.21767 54115 .365 -.5354 2.9707

south -.14867 .61161 1.000 -2.1114 1.8141

east 1.08383 71344 .852 -1.2300 3.3977

west central 177273 46267 .004 .3692 3.1763
northeast 2.97641 .59415 .000 1.1229 4.8299

north 4.19408" .50068 .000 2.6359 5.7523

south 2.82775 57611 .000 1.0139 4.6416

east 4.06025 .68325 .000 1.8507 6.2698

north central 242135 .39230 .000 -3.6922 -1.1505
northeast -1.21767 54115 .365 -2.9707 .5354
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (1) region (J) region Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
west -4.19408" .50068 .000 -5.7523 -2.6359
south -1.36633 .52128 196 -3.0850 .3523
east -.13383 .63770 1.000 -2.2721 2.0044
south central -1.05502 48489 417 -2.6536 .5435
northeast .14867 .61161 1.000 -1.8141 2.1114
west -2.82775 57611 .000 -4.6416 -1.0139
north 1.36633 52128 196 -.3523 3.0850
east 1.23250 .69849 .698 -1.0544 3.5194
east central -2.28752° .60832 .024 -4.3519 -.2232
northeast -1.08383 71344 .852 -3.3977 1.2300
west -4.06025 .68325 .000 -6.2698 -1.8507
north .13383 .63770 1.000 -2.0044 2.2721
south -1.23250 .69849 .698 -3.5194 1.0544
hue_face  Tukey HSD  central northeast -3.52188 1.22434 .051 -7.0523 .0085
west 2.32979 .86105 .080 -.1530 4.8126
north -3.63388 1.46154 134 -7.8482 .5805
south 2.93328 1.34817 .255 -.9542 6.8207
east -6.54755 1.34817 .000 -10.4350 -2.6601
northeast  central 3.52188 1.22434 .051 -.0085 7.0523
west 5.85168" 1.33818 .000 1.9930 9.7103
north -.11200 1.78477 1.000 -5.2584 5.0344
south 6.45517" 1.69318 .003 1.5729 11.3375
east -3.02567 1.69318 AT7 -7.9080 1.8566
west central -2.32979 .86105 .080 -4.8126 .1530
northeast -5.85168 1.33818 .000 -9.7103 -1.9930
north -5.96368" 1.55814 .002 -10.4566 -1.4708
south .60349 1.45233 .998 -3.5843 4.7913
east -8.87734" 1.45233 .000 -13.0651 -4.6896
north central 3.63388 1.46154 134 -.5805 7.8482
northeast .11200 1.78477 1.000 -5.0344 5.2584
west 5.96368" 1.55814 .002 1.4708 10.4566
south 6.56717 1.87188 .008 1.1696 11.9647
east -2.91367 1.87188 .628 -8.3112 2.4839
south central -2.93328 1.34817 .255 -6.8207 .9542
northeast -6.45517" 1.69318 .003 -11.3375 -1.5729
west -.60349 1.45233 .998 -4.7913 3.5843
north -6.56717" 1.87188 .008 -11.9647 -1.1696
east -0.48083 | 1.78477 .000 -14.6272 -4.3344
east central 6.54755 1.34817 .000 2.6601 10.4350
northeast 3.02567 1.69318 ATT -1.8566 7.9080
west 8.87734° 1.45233 .000 4.6896 13.0651
north 2.91367 1.87188 .628 -2.4839 8.3112
south 9.48083" 1.78477 .000 4.3344 14.6272
Scheffe central northeast -3.52188 1.22434 148 -7.6457 .6019
west 2.32979 .86105 204 -.5704 5.2300
north -3.63388 1.46154 294 -8.5566 1.2888
south 2.93328 1.34817 452 -1.6076 7.4742
east -6.54755 1.34817 .000 -11.0884 -2.0067
northeast  central 3.52188 1.22434 .148 -.6019 7.6457
west 5.85168 1.33818 .003 1.3445 10.3589
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Multiple Comparisons

95% Confidence Interval
Mean

Dependent Variable (1) region (J) region Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
north -.11200 1.78477 1.000 -6.1234 5.8994

south 6.45517 1.69318 .015 7522 12.1581

east -3.02567 1.69318 .671 -8.7286 2.6773

west central -2.32979 .86105 .204 -5.2300 5704
northeast -5.85168 1.33818 .003 -10.3589 -1.3445

north -5.96368* 1.55814 .015 -11.2118 -.7156

south .60349 1.45233 .999 -4.2882 5.4952

east -8.87734° 1.45233 .000 -13.7690 -3.9856

north central 3.63388 1.46154 .294 -1.2888 8.5566
northeast 11200 1.78477 1.000 -5.8994 6.1234

west 5.96368" 1.55814 .015 7156 11.2118

south 6.56717" 1.87188 .035 .2623 12.8720

east -2.91367 1.87188 787 -9.2185 3.3912

south central -2.93328 1.34817 452 -7.4742 1.6076
northeast -6.45517* 1.69318 .015 -12.1581 -.7522

west -.60349 1.45233 .999 -5.4952 4.2882

north -6.5671 (i 1.87188 .035 -12.8720 -.2623

east -9.48083" 1.78477 .000 -15.4923 -3.4694

east central 6.54755 1.34817 .000 2.0067 11.0884
northeast 3.02567 1.69318 671 -2.6773 8.7286

west 8.87734" 1.45233 .000 3.9856 13.7690

north 2.91367 1.87188 787 -3.3912 9.2185

south 9.48083" 1.78477 .000 3.4694 15.4923

Dunnett T3 central northeast -3.52188 1.37790 223 -8.0796 1.0358
west 2.32979 .93662 .200 -.5067 5.1663

north -3.63388" .96060 .020 -6.8464 -4213

south 2.93328" 73701 .005 .6359 5.2307

east -6.54755' .71802 .000 -8.7752 -4.3199

northeast  central 3.52188 1.37790 223 -1.0358 8.0796
west 5.85168" 1.50194 .009 1.0360 10.6673

north -.11200 1.51701 1.000 -5.0392 4.8152

south 6.45517 1.38627 .003 1.8648 11.0456

east -3.02567 1.37627 .406 -7.5955 1.5442

west central -2.32979 .93662 .200 -5.1663 .5067
northeast -5.85168" 1.50194 .009 -10.6673 -1.0360

north -5.96368 1.13136 .000 -9.5621 -2.3653

south .60349 .94890 1.000 -2.3182 3.5252

east -8.87734° 93423 .000 -11.7515 -6.0032

north central 3.63388 .96060 .020 4213 6.8464
northeast .11200 1.51701 1.000 -4.8152 5.0392

west 5.96368" 1.13136 .000 2.3653 9.5621

south 6.56717" 97257 .000 3.2816 9.8527

east -2.91367 .95826 .099 -6.1673 .3400

south central -2.93328 .73701 .005 -5.2307 -.6359
northeast -6.45517 1.38627 .003 -11.0456 -1.8648

west -.60349 .94890 1.000 -3.5252 2.3182

north -6.56717° 97257 .000 -9.8527 -3.2816

east -9.48083 .73396 .000 -11.8655 -7.0962

east central 6.54755* .71802 .000 4.3199 8.7752
northeast 3.02567 1.37627 406 -1.5442 7.5955
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Multiple Comparisons

Mean 95% Confidence Interval
Dependent Variable (1) region (J) region Difference (I-:J) Std. Error Sig. Lower Bound Upper Bound
west 8.87734 .93423 .000 6.0032 11.7515
north 2.91367 .95826 .099 -.3400 6.1673
south 9.48083 .73396 .000 7.0962 11.8655
*. The mean difference is significant at the 0.05 level.
Homogeneous Subsets
chr_face
Subset for alpha = 0.05
region N 1 2 3
Tukey HSD?®  north 10 | 21.0270
east 12 21.1608
northeast 15 22.2447 22.2447
south 12 22.3933 22.3933
central 85 23.4484 23.4484
west 37 25.2211
Sig. 448 .591 A71
Scheffe®? north 10 | 21.0270
east 12 21.1608
northeast 15 22.2447
south 12 22.3933
central 85 23.4484 23.4484
west 37 25.2211
Sig. .067 .347

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 16.124.

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

guaranteed.
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hue_face

Subset for alpha = 0.05

region N 1 2 3
Tukey HSD?®  south 12 | 48.7408

west 37 49.3443

central 85 51.6741 51.6741

northeast 15 55.1960 55.1960

north 10 55.3080 55.3080

east 12 58.2217

Sig. 403 A77 .367
Scheffe®? south 12 | 48.7408

west 37 49.3443

central 85 51.6741 51.6741

northeast 15 55.1960 55.1960

north 10 55.3080 55.3080

east 12 58.2217

Sig. .605 .355 571

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 16.124.

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

guaranteed.
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