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Ms1mAnwIng 1 Hamsnadeunslszamdudauesdus InadendasiusingniiasuyTusiu

- v - v s -4 =
LmzuﬂammnTﬂU"hﬂﬁymaamﬂqaﬂmaﬂymzmuﬂ

Judge A B C D Total
I 1 2 3 4 10
2 2 2 4 5 13
3 1 2 3 4 10
4 1 2 4 3 10
5 1 3 4 5 13
6 1 4 4 5 14
7 1 2 3 4 10
8 1 3 4 5 13
9 3 2 3 5 13
10 1 3 4 5 13
1 3 1 4 5 13
12 1 3 4 13
13 2 1 4 5 12
14 2 2 4 5 13
15 1 2 3 4 10
16 1 2 4 3 10
17 1 3 4 5 13
18 1 4 4 5 14
19 i 3 3 4 i1
20 1 3 4 5 13

Total 27 49 74 91 241

Sample mean
1.35 245 3.7 4.8

score
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¥
(analysis of variance table ) anfiasy IsAunazuanidon lnvlfaumvie

1N ud

Source of SS df MS By |
variance

sample 118.33 3 39.44 94.02* 2.76

judge 10.73 19 0.56 1.34" 1.70

error 23.91 57 0.41

Total 152.98 79

Sample F_>F ..

[
~

anurem F, waald 94.02 Tewinndt F lum1s19 5 percent points
for distribution F fis 240 ugasdledslinnuuanaienussniidednyisedunin
WotuSeuaz 95 (p <0.05)

judge F_, > F

table

Anunuem F, imuiald 1.34 fiadesndn F 1um1519 5 percent points for

cal

LY

distribution F s 1.70  uasehdnaaeudn ifinnuuananiuesdnditedighiseau

anuetudouaz 95 (p> 0.05)
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Judge A B C D Total
1 1 2 3 5 11
2 1 3 4 5 13
3 1 1 3 4 9
4 1 3 4 5 13
5 1 3 4 5 13
6 1 3 4 4 12
7 1 2 3 4 10
8 1 3 4 5 13
9 4 3 2 5 14
10 1 3 4 Y] 13
11 1 2 4 5 12
12 1 2 4 5 12
13 1 2 4 5 12
14 2 2 3 5 12
15 4 3 2 5 14
16 1 3 4 4 13
17 2 4 4 13
18 4 3 4 5 16
19 1 3 4 5 13
20 2 2 3 5 12
Total 32 51 75 95 250
Sample 1.6 2.55 3.75 475

mean score
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(analysis of variance table ) ey TulsAuunzinaidon TaolHinumie

E4 o Y a
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Source of SS df MS F, )
variance
sample 109.53 3 36.51 64.60* 2.76
judge 10.23 19 0.53 0.95" 1.70
error 32.21 57 0.56
Total 151.98 79

Sample F ;> F ...

anunanee F, Annaale 64.60 Tsmnandl F lum1s1a 5 percent points

T
g w o

for distribution F A9 2.76 Laf9 @88 LANuLana 1A uegNlteddnseauaNy

welusesaz 95 (p <0.05)
judgeF_, > F ..
anuvwieal F, Asmonl] 095 fiandesnin F 1um1519 5 percent points for
b o a A

distribution F fin 1.70 uansignaaeudu lulinnuuandiedusdliodngiszauanuie

Wufevaz 95 (p>0.05)
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Judge A B C D Total
1 3 4 4 4 15
2 3 4 2 4 13
3 3 3 3 4 14
4 3 3 3 3 12
5 3 3 3 3 12
6 3 3 1 2 12
7 3 4 1 2 10
8 3 3 3 3 12
9 3 3 3 4 13
10 5 3 1 4 13
i1 3 3 1 3 13
12 5 4 3 2 14
13 4 3 1 5 13
14 4 4 4 4 16
15 3 4 2 4 13
16 3 3 3 4 13
17 5 3 1 4 13
18 3 3 1 3 13
19 5 4 3 2 14
20 3 4 1 2 10

Total 70 68 44 66 258

Sample mean 3.5 34 2.2 33

scorc
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b4
(analysis of variance table) anfta5u TilsAutazunaidon Tae drumie

14
nnAnadnyuzAuiadula

Source of SS df MS L, F e
variance
sample 22.00 3 7.33 10.07* 2.76
judge 15.70 19 0.82 1.13% 1.70
error 41.50 57 0.72
Total 79.2 79

Sample F_,>F ..
anmwvime i F,, ewaala 1007 Saminnn F lumisie 5 percent points

»
o o &

for distribution F fin 276 ueaaddissnlinnuuananiusselitivddgyissaun

Fotiudevaz 95 (p<0.05)

judge Fy >F
anunmehen F, fswaald 113 Sddeendt F 1unis1e 5 percent points for

distribution F A1 1.70 uaasihinaeudylifinnuandsiusinifdhniiszdunnuie

uSouaz 95 (p>0.05)
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TilsdunnzunaiBon laolfirumionndeduauren Tassow

Judge A B C D Total
1 5 4 3 2 14
2 3 4 3 2 12
3 4 4 2 1 11
4 5 2 1 1 9
5 3 2 2 1 8
6 3 5 3 3 14
7 5 4 3 2 14
8 5 1 2 5 13
9 3 5 4 3 15
10 2 4 5 1 12
11 5 3 2 2 12
12 1 5 3 4 13
13 5 4 1 1 11
14 5 4 3 2 14
15 3 4 3 2 12
16 4 4 2 1 11
17 5 2 1 1 9
18 3 2 2 1 8
19 3 5 3 3 14
20 5 4 3 2 14
Total 77 72 51 40 240
Sample 3.85 3.6 2.5 2.0

mean ScCore
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5 AZLUUY FOUNINNYA
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3 Azuuy youlunan
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2 AzuuY youtiey
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¥
( analysis of variance table) a3y TilsAuuazunaaidon Tneldaumie

nndnadnsazaunuyen lags

Source of SS Df MS F, F oe
variance
sample 45.70 3 15.23 11.38* 2.76
judge 22.00 19 1.158 0.86" 1.70
error 76.30 57 1.33
Total 144 79

Sample F,>F ..

A Fy, Adwaald 1138 Iamnendt F lumsie 5 percent points

]
o o A

for distribution F flo 276 ua@adhidneslinnuuanasduessiitivingyiszauni
weludesaz 95 (p0<0.05)

judgeF_, > F

table

anuvnenm F, fAismanld 0.86 Janifesndn F 1ua1519 5 percent points for

£ LY o o

distribution F 9 1.70 uaneiignadeudy lilanuuandnedusiniideddgiseduanuie

g

WuSovaz 95 (p > 0.05)
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s T a d
ﬂ?J?JEIN’Jm51311111?;1?1’3111!!1]5‘115‘314( Analysis of variance)

AISNMANUING 9  gAINISAATIZHAINWLASY59U (analysis of variance : ANOVA)

Source of Degree of
Sum of Square Mean Square F
variance freedom
(T/+T,+T, + T,) -CF. SS, Sample MS, Sample
Sample t-1
r df , Sample MS, Error
(R,2+. f .+R202 )-C.F. SS, Judges MS, Judges
Judge r-1
t df, Judges MS, Error
SS, Total - SS, Judges
SS, Error
Error - SS, Sample {t-1)(r-1) —_—
df, Error
Total inj H tr-1
e T = HOSINVDILANZAIDYN
t = TIUIUAIDYIN
r = Smmdnaneuiy
CF. = cerrection factor

= (Total) :

TR
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FIREINMIAIUINUAT  analysis of variance: ANOVA  misnageumadsyanaudanu
[ v = = [¥] < dv a =) o v A v
dnvazmuavewaniungnniesullsaumazunadanlaglfiamnaseingds

1. MSAIUIUNIAT C.F. (Correction Factor)

= (Total)’

TR
= (241)°

(4 X 20)

58081

80
726.01

2. MISAUIUNIAT A (degree of freedom) df, Sample = t -1
2.1df, sample
= t-1

4-1

2.2df, Judge

= 20-1

2.3 df, Total
= tr-1
= (4 X 20)-1
= 80-1
= 79



2.4 df, Error

Il

Il

I

v
3. MIMUIUNIAT SS (Sum of square) ¥odAIUT Teduiunlddadl

3.1 S§, Sample

3.2 SS, Judge

3.3 SS, Total

Il

43

(t=1)(r-1)
(4-1)(20-1)
(3 X 19)
57

L]

[(x+ 1, +1, T,)R] -CF.
[@7°+49%+74%+91%)20] - 726.01
[(729+2,401+5,476+8,281)/20] - 726.01
(16,887/20) - 726.01

844.34 — 726.01

118.33

[®R,*+..R,VT] -CEF.

[(10%+13%+10...+13%4] - 726.01

[(100+169+100...+169)4 ] - 726.01
(2,947/4) - 726.01

736.75 - 726.01

10.73

2x, - CF.
(P+22+34+4242°+2". 457~ 726.01
879 — 726.01

152.98



3.4 SS, Error

It

Il

I
4. MIMUIUNIMS (Mean of Square) voIdauys Taodwunldnail

4.1 MS, sample

4.2 MS, judge

4.3 MS, error

SS, Total - SS, Judges- SS, Sample

152.98- 118.33-10.73

2391

SS, sample

df, sample
118.34

39.44

SS, judges

df, judges
10.74

19
0.56

SS, error
df, error

23.91

57
0.41

44
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¥
5. MIAMUIUNIAT F (Variance of ratio) Y94 Sample ag judge lmodwiunladail

5.1 F, sample
= MS, sample
MS, error
= 39.44
041
= 94.02

5.2 F, judge
= MS, judges

MS, error
= 0.56
041
= 1.34

a33/as msmanuInn 10

v 14
A319MANLINT 10 A1 analysis of variance table AnfIEsy TalsAunazunafon Tnoldey

& Y @ 9 o Ao k4
maennRInuAnYuzAIUd Aduald

Source of
SS df MS F. F e
variance
Sample 118.33 3 39.44 94.02* 2.76
Judge 10.73 19 0.565 1.34" 1.70
Error 23.91 57 0.41

Total 152.98 79




46

6. v F ldfasan 91915799 2 110@A1579 variance of ratio 5 percent points for
distribution of F

6.1 NIITUINMUUANANVO sample(percent significant different level Y89 sample )

F o canple - 96.19
) fi df, sample (numerator) = 3
df, error (denominator) = 57
, F bicoos = 2.76
ﬁQﬁu F cal , sample B F table,0.05
MmN Fo, oo Aswonld 96.19
RAMNANINN F 0005 lumsiisedu 2.76

9
a o A 1

¥
uaeed wAnSmANe 4 dein  gadnvaisdud dullnnuuananiuneadn

pdne Urlsdngiszauanuyetuiosaz 95 (P < 0.05)

6.2 ANTUINNUUANANVOY judges (percent significant different level 494 judges)

BT A/ sk
B Aoy s # df, judges (numerator) = 19
df, error (denominator) = 57
\ F bico0s N 1.70
AT F o junges = F' ubeoos
INMSAIUIN F fisnnld 1.36

cal , judges

[

UANNANTIING F g0 IUMINNTEAY 170
b4
s

uaasmadeusulinzuuy sindune 4 detigudnyuzd

= [ F-}
wd lufianuuan

andunnadaednltsdngnszauanu¥eiudosaz 95 (P>0.05)
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7. ANIWINNIVUANANTEH TGO AU nYazmudRssauanuFeuiovaz 95 Ty

3% DMRT (dancan ‘s new rriultiple ranges test)

v . 3 [
1. WuitasaounuLANA NUBIA UNRIAINARDININYA  lunIaiN

IUUVIN

=y

U

AINA00Y

1 1] L] ) A
2. lutimsalSsufsunSemauwuaantimse wumslSeuevssalasgranile

3. WumsnBeufeuddumds  snsaniniigalaensSesdrnusumionnunTy

iy

Uy DMRT 1961 LSR (least significant ranges) UMagsi o uIAn 1ULANANUDIA

¥ t4
'R o o

[RAUAIE1AAZANTUABUMTATUIN AT

9

1. s Sy

1 * o ::

2. AMAUAT LSR AU WA umasninNgI1909nanun

3. Beadauaundefleg

las  LSR g, = (SSRg,;) Sy
dlo SSR  f® fNINANT 1 significant studentized ranges
r: a0 szduanudulyldndesnsly
=) o 3 d' ] ~ - [
p Ao waummaslugsSeuney  @auniny

dusumsisomiey + 1)

& " Y A4 9 d S Hdays A
n D VUIUVDYANINGIVDY (mu’mm)ﬂ%mmau

7.1 MIMuIUAT Sy

\/e;)r mean square

Sy

I
o
'
b

NARIUES
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7.2 A13A1UIUAT LSR (lcast significant ranges) §m3uaanmsalSonionnn | Tay
D1UA1319 significant studentized ranges (SSR)
P o SwnummaslugiussmsSoufen asewedusumsniSouifou)+1
arsnelunsnaass = 4
FoamsyiimsilSoufvusunien 1 5o 4,1 10U 3, 10U 2, 20U 4, 3 NV 4,
P = (41)+1=4
P = (3-1)+1=3
P = (2-1)+1=2
P = (42)+1=3
P

A1TVAINRUIAN 11 AT significant studentized ranges : SSR e df ves error

P 2 3 4
SSR ¢r405 2.83 2.97 3.03
LSR 0.39 0.41 0.42
19 df,error = 57 Sy = 0.14

s £ o W 1 = v
7.3 dissednununtonnties luvnn

~ a o @ dy a = < b4
A5 WMANUINTG 12 AzuUMsENs uNlszamdunagniasullstuuazunamon Taols

A L4 v b3 =
IHIADININAUANYUZATUT

DUAD 1 2 3 4

A0 D C B A

AundY 1.35 2.45 3.70 455
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7.4 MIHAANTENINANRTLEA N 9 ( Taoisunngaeindieiige)

A-D = 455-13
= 32
LSR g5, = 042

T
1 A

Anmuauldunndl LSR # O = 0.05 uaadiiiauuanaNNnIeaansenag
-] Q d‘ L%
JUAUN 11U 4

A-C = 455-1245
= 21
LSR 4, = 041

v
1A

MmN LSR N1 0L = 0.05 HaaINIanuUanA NN IeaonssnIN
ouUALN 10U 3

AP 1125 453%'3.70
= 08
LSR g4, = 039

MAAUIN AN LSR 91 O, = 0.05 HaadniauianadNnNanasenIng
BUALN 1 NV 2

B-D = 3.70- 245
= 13
LSR 445, = 041

afs i ldunnd LSR f1 O =0.05 uaashlaNUUANA NN IaaATEnIN
ouAuN 2 AU 4

A-B = 245-135
= 1l
LSR 40, = 039

$
»
oA

Anfman AT LSR 1 O =005 uamandanuuandwneadassning
oUAUN 3 4
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7.5 uaaawamsulSeudouaunae  Taomsldadnusiiny  onuIFIREINULTAIN

v 1
o/ Q@ A

hitianuuanaaneatansgauanuFeuNnsosaz 95 (P = 0.05)

ndl =y =y v d' [ LA dy a =
AT NNIANUINN 13 N'ﬁﬂ']iLﬂﬁﬂﬂmﬂ‘ﬂﬂ']mﬁﬂﬂﬁEJ?)?JS‘UVIN‘LIi:,’ﬂ'WIﬁuﬂﬁﬂﬂﬂlﬁiﬂiﬂiﬂu

o 9 - F4 o 9 =
wazunaien laolsirymdenndeguanyuziud

DUAY 1 2 3 4
A10814 A B C D
Aunay 4.55° 3.70° 2.45° 1.35°

*
v o o any

v )
AU ANNRENUAIDNHIANNULTAITINANULANA1N LRI TTEEAYMED

o





