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The purposes of this research were to compare type | error rates and power of the test in completely
randomized design for 14 statistics in Post Hoc comparison procedures, namely, LSD, Tukey's HSD, Bonferroni,
Tukey's b. Sidak, Duncan, Scheffe's, Hochberg's GT2. R-E-G-WF, Gabriel, R-E-G-WQ, Waller-Duncan, 5-N-K,
and Dunneli when each population had equal variances and normally distributed using & = 0.05. Sample sizes of
concern were 1o be equal and unequal Each category, data were simulaied into 3 o 8 groups with small, medium,
and large sample sizes. For each stanslic under expenmental sitwation, the Monte Carlo expenment was repeated

10,000 times.

The findings were summarized as follows:

I. When the sample sizes were equal, LSD and Duncan can contrel the Type | error rales in every cases.
There were seven methods, Sidak, Dunner, Tukey's b, Wa?ll;t’f‘ﬂuncan, 5-N-K, Gabriel and R-E-G-WF, can conirol
the Type | error rales in some cases. Furthermore, there were five methods, Bonferroni, Tukey's HSD, Hochberg's
GT2, Scheffe’s and R-E-G-W(Q, cannot canirol Type | error rates. Moreover, when the sample sizes were unequal,
there were three methods, LSD, Waller-Duncan, and Duncan, can control the Type | error rates in every cases. There
were five methods, Dunnett, Tukey's b, 5-N-K, Gabriel and R-E-G-WF. can control the Type | error rates in some
cases. In addition, there were six methods, Bonferroni, Sidak, Tukey's HSD, Hochberg's GT2, Scheffe’s and
R-E-G-WQ, cannot control Type | error rates.

2. In every procedures-that-leads tp find power of the tesh, power-of ihe test would be increased according to
the amount of groups and sizes of sample ' LSD and Waller-Duncan miethods gave the highest power of the test m
every cases when haying 3 -4 groups. Gabriel method gave the highest power of the test in every cases when having

5-8 groups.
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n, f® Harmonic mean U9 sample size

(% 1

. 4 ? S 9 Yo A
Bonferroni test (Y159 Dunn’s multiple comparison procedure) Gl“lfvlﬂﬂ\icll.lﬂim‘lflﬂquﬁ’mﬁﬂﬁ

i Tumiiu

1 [ 1

Tunsainnguaedminuezldgas

B-t, /ZMnSW

Tunsdinnguaiedis iz ldgas

Bt, (MsW| =+t
n N
wlfiersauuigi H, e \Yi —le >B

i to 211 149191519 Percentage Points of the Dunn Multiple comparison Test (Kirk: 829)

Y v 9 =) ~ Ay o A oA 1 v Y
NIDENN G]?J\iﬂﬁlﬂ‘iEmm&‘UWﬁﬂﬁ’dﬂu 435NUUNITIU 4 NANNVIUIANTINU (n=6) ”lﬂﬂmuu

{ J U i o w a 4 [
Lnﬁamﬂqgtmazﬂqugﬂu 5,9, 4 Uag 6 A11a191 wagdmamsansiganuulsdsiuamise

unasnnuulsdsiu df SS MS F
IZHINNGY 3 21.0 7.00 4.00
melungu 20 35.0 1.75

370 23 56.0 2.43

ad o
I5M
L1an1519 Percentage Points of the Dunn Multiple comparison Test e o =.05uay df=4 fu

n, —k =20 'lds t,=2.75



24Uty =2.75, n =6 ag MSW=1.75 aalugns

gt |2MSW
n
- /2(1675)

B=210
o 1 ' A ' ' ~ ~ o Ay ¥ ° Y a
3.u1ﬂ1waaﬂﬂ1Lﬂﬁ8ﬂlﬁlﬂlmazﬂllﬂlﬂﬁﬂﬂmEl‘Uﬂ‘lJﬂ1 B ﬂvlﬂi]’]ﬂﬂ’]iﬂ’]u:]m LAINITITUIN
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Wednguesnsnaden Tagguinwaaui Id dwaau lduinnil B ugasnaunaeiimn

v o

4
fSeumeunuvegiiy uana 1N uag T

fifnua 9nde1e a = .05 azuen’ldsa

AN

nqulSeudiey | waauAunde 1B Sig
2113 5 2.10 Sig
21U 1 4 Sig
4003 2 -
2114 3 Sig
4001 1 -
10U 3 1 -

by Y1 oAA A v o '
lWi'lgﬂguuﬁﬁ;ﬂulﬂj'] ﬂqnmllﬂ“ﬂaﬂ!lﬁﬂ@’mﬂuﬂﬂ’m

NQY 2 11 3, NQU 2 1l 1 1AL NGN 2 N 4

Sidak test (ﬁ§® Dunn-Sidak Multiple comparison test )

dti' ! v
NIUNNANA"

g3

1 @

dd’ = 1 g
NIUNNYUAIDINUVUIANNNU
1
gqas DS =ty [MSW| —
n,

sifiasauudgm H, e X, - X;| = DS

DS =t

2E19LVUNANN
MSW

1 tos wi 1dnase Percentage Points of the Dunn-Sidak Multiple comparison Test (Kirk:

830-832)
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ad o

(Y] v Y =) ~ 1A Vv Y
Mee9 AeIMsSeumeunanmsaou 4 TJ‘ﬁﬂ‘UuﬂﬁEJLl 4 nRUNNIUIANINUY (n=6) ”lﬂﬂzuuu

{ 1 1 I o @ a 4 [
mﬁwaumazﬂqmﬂu 5,9,4 1ag 6 AL waziiwamsunsieranuulsdsiuamise

urasnnul s df SS MS F
FLHINNGY 3 21.0 7.00 4.00
Melungu 20 35.0 1.75

370 23 56.0 2.43

5
INIEERERN Percentage Points of the Dunn-Sidak Multiple comparison Test Woa = .05,C=6
uaz n, —k =20 1da1 t o =2918

24U tyg =2.918, n =6 1Az MSW= 1.75 adlugns

g5 1/ [MswW

s’
6

-

=
o1

DS =2.918
DS =1.56

o 1 1 A U 1 =~ a o 1 Ay ¥ [ Y a
3.mmwaaumma&1611mgmaxﬂ"lﬂgﬂiaumwfmm DS ‘ﬂvlﬂiﬂﬂﬂﬁﬂ1u’lm UAaINITTUIN

v o A Y { ! v { { o
WedAyvesmanaaey Tasgainwaaun la mwaauﬁ“lﬁ'ummw DS taaanaaagniim

v o aJ

= =3 % 1 3 1 [ 1 o [ 1 Y v
!ﬂﬁﬂﬂlﬂﬂﬂﬂu“vﬂﬁﬂuu HANANNN U BN oA NIYUA 91NAI0819 o =.05 fﬂgllﬂﬂ‘lﬂﬂ\‘]

AN

nquifSeuiiey | maaudunds A1 DS Sig
21U 3 5 1.56 Sig
2101 1 4 Sig
4003 2 Sig
2 1M 4 3 Sig
4111 1 -
1913 1 -

ddl -9

A
marzasiuagl1dn nquiiiaundeuandusueiiiieddyesiaiedu 4 4 18un

NQU 2 71 3, NN 2 N1 1, NN 4 N 3 LAz QU 2 N1 4
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Dunnett’s Multiple Comparison test.
TunsainngudlegslymamIny

gas  D=d,(k,v)

Tunsainngudlgalvaa 19Ny

s D=d_ (kv msw| L+l
n. n.

i
a a - A~
wiasaunagy Hol,m]xi - xj’ >D
a1 d_(k,v) 1#91nA1314 Percentage Points for the Comparisons of p—1 Treatment Means
with a Control (Kirk: 810-811)
[y v Y =l =1 ad v v A 1 d‘d Y Y
M9819 ApIMsSoumeuNamsaay 4 IFA VTN aY 4 NANNVIUIANINU (n=6) ‘lﬂ‘ﬂguuu

{ J J I o w a 4 [
mﬁammumzﬂqmﬂu 5,9,4 8% 6 A1l wagiramsansienanuulsdsivamisg

unasanuulsdsiu df SS MS F
3ZHINNGY 3 21.0 7.00 4.00
Melungu 20 35.0 1.75

33U 23 56.0 2.43

5
L1an1319 Percentage Points for the Comparisons of P —1 Treatment Means with a Control
1o a =.05u0z di=4 U n;,—k =20 s d (k,v) =2.73

2.umue d, (K,V) =2.73, n =6 tiag MSW= 1.75 adlugas

D=d, (k) 2MSW
n
D=2732L7)
6
D=2.09

) J J A 1 1 = ~ [ 1 A 9 o Y Aa
3.u1ﬂ1Nﬁa‘Uﬂ1m'ﬁEIGU’ENLLG]ﬂ$ﬂh11]!,‘l]iEJ‘]J!,‘ﬂEJ‘UﬂUﬂ1 DV]klﬂﬁﬂﬂfﬂiﬂ1U’Ji1!LLﬂ’JW%13ﬂH°H'1

=

v o w Y 9 A Y 1 A A A o
‘Ll‘c’Jﬁ”IﬂﬂJuGU’ENﬂﬁ‘VIﬂﬁf)‘]JIﬂfJﬂ%?ﬂNaa‘U%‘lﬂ ﬂ”lWﬁﬁ‘U‘Vl‘lﬂiﬂﬂﬂ’N D 4gad1n R agnuIu

v
=K [ A o

Y
nlSeuiieuiuvesgiin uanannuedeiitiedinyitivua 1Ind10619 a =.05 zuenlaa

AT N
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nauilTeumeoy HaauAInas A1D Sig
21U 3 5 2.09 Sig
21U 1 4 Sig
4113 2 -
2114 3 Sig
4001 ] -
10U 3 1 -

]
! 1 = SIS

qgj F2 A~ 1 @ 1 o 9 o 1 kY 1
mszaziv aglIdhnguiliamasuandsnuogaliediayazidienu 3 q laun

AQN 2 N1 3, NQU 2 A1 118 NN 2 N1

LSD; least significant difference pair wise multiple comparison test

v 4
TunsainngualIeaumnu (Ysssy naianusgns: 181-182)

qﬁj LSD = /M
n

o 1

Tunsaifingualedis himinu

qas LSD:\/MSW(i+i)F
n.n;

1iio F e fA1F 31nA1519 Upper Percentage of the F Distribution (Kirk: 800-805)

e auaz df=1, n, —k

Y v 9 = ~ Ao v A oA 1w 4
NIDENN ﬁﬂﬂﬂWiLﬂiﬂﬂmﬂ‘UWﬁﬂ'ﬁﬁﬂu 43TNUUNLTIU 4 NANNUIUIANTINU (n=6) “lﬂﬂzuuu

{ ' J I o w a 4 [
Lﬂﬁﬂﬂlﬂ%m&%ﬂqumu 5,9, 4 18 6 AN wazwamsansienaNulsdsiuamise

urasa Nl df SS MS F
3ZHINNGY 3 21.0 7.00 4.00
melungu 20 35.0 1.75

3 23 56.0 2.43

M
1.12)AM1319 Upper Percentage of the F Distribution 148 ¢ = .05 uag df=1 Ay n,—k=20 &

A1 F=4.35
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2.UNUA1 F=4.35, n =6 taz MSW= 1.75 aalugas

LS — [2(MSW)F
n
LD - /2(1.72)4.35

LSD =1.59
o 1 ' A ' ' ~ A Y a9 v ° Y A
3.ummaa‘UﬂHﬂaEJGUfJQ!,mazﬁ]hlﬂlﬂiEJ’]JL‘VI?J’Uﬂ‘]Jﬂ1 LSD 7 a91nN1TATUIWU LLAINIITUINN

v o w H 9 ! ' o N B
WedAagvesmsnaaey Tasgainwaaud 1a fmaaun 1AunnI1LSD udasiaunasiimg

'
=K 4 o

4
nlSeuiieuiuvesgiin uanannuegelisdfyfinivua 1InA10619 a =.05 zuenlaa

AN

naulTouien HaauAnds f1 LSD Sig
21U 3 5 1.59 Sig
21U 1 4 Sig
4003 2 Sig
2114 3 Sig
4001 1 -
10U 3 1 -

1 1
L A =

qgj Y 1 @ ' A v o w 9 v 1 Y 1
memuumqﬂ"lmw NAUNUAURAYLUANA NN UDYNUUYTIAYITUAIINU 4 fl Ulﬂl!,ﬂ

AQN 2 N 3, NGX 2 N1 1, NQY 4 1 3 Lag NN 2 N1 4

S-N-K; Student-Newman-Keuls (53354 N91/30115905: 182)

1 v 1 IS)

Tunsdinnguiedalivinaminuz Idgasufenty HSD uaawiun szt r

Q

] [ 1 A a = = 9 =y = o’/’ A [ A 1
¥NHNVOIMRAasNNs T euneuae IﬂfJHJﬁfJ‘UL“VI‘(’J‘U@]\TL!ﬁﬂ'ﬂ@'l\‘]ﬂuiJ'lﬂV]ﬁ;ﬂﬂ'ﬂullﬂ

A =3 A [ 1 A I
(5089 gATINMNOUNY HSD ueialaguilu NK

! g U IS

NIANNGUAIDE VYU AT 1N

gas  SNK :q‘/M
n

v ] =

nidifnqualedadivua liminu

qns SNK:q\/M(L+i)
2 'n n

1io q v A191NA1519 CRITICLE VALUES FOR STUDENTIZED RANGE (Kirk: 808-809)

dmTVlsmng k ngu df=nk
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ARVANITU (n=6) lAAZLUU

{ J J I o 4 [
mﬁwaumazﬂqmﬂu 5,9,4 0% 6 AUAIAY LazinansARTIZHANULL5UsIuAIRIT 1

unasanuulsdsu df SS MS F
FLUINNQY 3 21.0 7.00 4.00
Melungu 20 35.0 1.75
TIY 23 56.0 2.43
59
1.5ssdduauaaeninnn'llifeslaiiy
§16ui 1 ngu 2-9
$19ufi 2 ndu 4-6
§19UT 3 ngu 1=
§16UT 4 ngu 3 =4

Q

2.9msulFemneuain

ld'd 1

Anfidunfeninganuilosganindiay oz

Tan1929vi19 r uaziila

@139 CRITICLE VALUES FOR STUDENTIZED RANGE tfiov1a1 g9 v = 20uas o =.05

In

=h.

[\

u2

=).

N

4

=D
w

N

(3

N

u2

=h.

N

u4

=)
W

N

[

eD_. &D. D, D, &eD. Do

=h.
o

9
q
q
q
q
q

N

W2 AUNGY 3 AN r=4
Tungu 1 Arr=3
TUAQU 3 Alr =3
VNN 4 A r=2
JUNQU 1 Ar=2

W1Nngu3ATr=2

q=3.96
q=3.58
q=7358
q=2.95
q=2.95
=295

34081 g, MSW tag n unua lugas

=
o r

=
ar

A
or=2

4491191 NK 7

MSW

NK =q

|_\3

<

o1

NK =3.96 2.14

H

NK =3.58,|— =1.93

6
15
6
75

NK =2.95,|— =1.59

ﬁ

1danmssaunlSeufieuiuraauvesaunaouaage ué’aﬁmimwm

HodAYUDINITNATDL Iﬂﬂﬂ’ﬂ?ﬂwaa‘ﬂcﬂ”lﬂ mwaauw"lmmﬂ’nm NK mmﬂuu HaAIN
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Y H
IS Y A o

AumasmihSeumeuiuvesgivuana i ued Il AYN MU 91nA98619 o = .05

UoN AR

9 A1 NK HaaUAIRGY Sig
Al 1 2.14 5 Sig
P 1.93 4 Sig
A 3 1.93 2 Sig
A 4 1.59 3 Sig
A s 1.59 1 -
A1 6 1.59 1 -

qu Y A A 1 @ ' A v o w Y @
msgaziuagyd1da naudiiduedouanaenuedelivediny laun nqu 2 AU ngu

3, NgN 2 NUNGN 1, NN 4 AUNEN 3uasNgu 2 NUNQY 4
Tukey’s b %30 Tukey’s WSD

1 v J ' <
1HlunsainimanlSeuievunnnii k-1 ngunien1nsgtiosni (kk-1)/2 nld uazlsy

2R09M3AIVAY Type I error 1NN S-N-K (Aspelmeier, J )

S o
qas R, S=fol Tkl
” 2
Fafae WSD :w 1104

[y v Y =t = adt o e 1 d'q LY Y
M09 A0IMsTeuMeuNanIsSaeU 4 IFNUNNGIU 4 NANNHIUIANTINU (n=6) ”lﬂﬂzuuu

{ J J I o w a 4 [
mﬁﬂﬂlﬂﬂu@]ﬁ%ﬂqmﬂu 5,9, 4 18y 6 AUA1A1 nazlinamsunsienanuulsdsivamisg

urasnnuulsdsu df SS MS F
FEHINNGY 3 21.0 7.00 4.00
Melungu 20 35.0 1.75

390 23 56.0 2.43

Aad o
1M

~ ° ~ [ 1 9
L1389 UﬂﬂﬂaﬂﬂlﬂﬁllﬁﬁgﬂQN%WﬂNWﬂqﬂu@ﬂ

(3

MAUN 1 ngu 2=9
§19ufi 2 ndu 46
$1U 3 ngu 15
§19Uf 4 ndu 3 -4
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2.mA SN-K 130 S, TashmanSeudfisunnghiinundenngafuifesganudiay az
1@A1%29119 r uazilans1e CRITICLE VALUES FOR STUDENTIZED RANGE (o1 q

i v=20uaz o =.05

[

it 1 nqu2 fungu3 =4 q-3.96
A2 nqu2 fungu 1A1r=3 g=3.58
AN 3 Ngu 4 NUAQU 3 Alr=3 q=23.58
AN4Ngu2 NUNQU 4 AIr=2 q=2.95
AN SnQu4nuNgu I Mr=2 q=295
AN 6 NQu 1 NUNgU3Ar=2 q=295

3.41A1q, MSW tag n unua lugas

SNK ~ . [MSW

n
o r=4 SNK = 3.96 —1—25 =214
e r=3 SNK =3.58 % =1.93
e r=2 SNK = 2.95 -1-—;—5 ~1.59

4.11A1 HSD %30 S, , , laeilan1319 CRITICLE VALUES FOR STUDENTIZED RANGE i
o =.05uaz df=4 i n, —k =20 1d1 q=23.96

5.UNUA g=3.96,n.=6 Az MSW= 175 a3 lugas

HSD =q /M
n

HSD =3.96 %

HSD =2.14
Sert +Sekt a SNK + HSD
2 2
1 1 9 1 d' S 1 1 1 1 1 = = % 1 S d'
VaAASE DIWAAUAURAYUAINTINNINT ngr‘fLLﬁﬂQ’J”IﬂL‘]JifJ‘]JWIEJ“]_IﬂQﬂa"I’JNﬂMﬂafJ

6. mavesAundsudazg hSeudisudua R, , =

[

upnanuediivedin Tdnadeniiig
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nauilTeuey AR IREY So ;Sw Sig
AQu 2 N 3 9-4=5 22 o Sig
AQN 2 Nl 1 9-5=4 BRI 2m Sig
nQY 4 N 3 6-4=2 B2 2m Sig
nay 2 U 4 9-6=13 L2 1 Sig
NaY 4 Y 1 6-5=1 L -
ngy 11U 3 5-4=1 L9721, g -

09/’ 9 aA = 1 % 1 A v o S 9 [ A
LWﬁwazuummmﬁqﬂulmw ANVUAURAYUANANNU DY WNUITIAYUAIINU 4 7 A

AQU 2 71 3, NQU 2 AU 1, NN 4 N 3 Lag Ny 2 N1 4
a =) a Qd
Duncan’s New Multiple Range Test (5331 ﬂi]ﬂ’ﬁmiJ‘i’c;f‘Vlﬁ: 183)

TunsinnguAIENYAIINY

qns D=q {E
n

dd’ 1 £ 1 = 1 U
°luﬂimmqumamqmummmu

MSW 1 1
s D=qJ~2—<—+—)
N; nj

MIAUIUILANITORUINHIAT D IR UReINUIT S-N-K 9n1lszms iisausn q

921191071319 CRITICLE VALUES FOR DUNCAN’S NEW MULTIPLE RANGE TEST

v} ] 9 = = ax o v A 1 Aa [ 9
9819 AIMsSoumeuRamsaeu 4 I5NUNNISIU 4 AAUNUIUIAUNNY (n=6) llﬂﬂ%!mu

{ ' 13 o w a 4 1%
Lﬂaﬂﬂl@ﬂll@]agﬂqulﬂu 5;9,4 1ag 6 MUAIAU LlagﬁWﬁﬂ’lfl"JLﬂﬁ’lgﬂﬂ'J']iJLlﬂiﬂﬁ'Ju@\W]’lﬁ’N

urasnNuil s df SS MS F
FEUINNQY 3 210 7.00 4.00
melungu 20 35.0 1.75

3 23 56.0 2.43

ad o
5
o W 1 { I
1. Geadrwuanngaennuinlihfos @il
v 4

AN 1Agu 2=9  @AUN2ngu 4=6

MAUN3NgU 1=5  @aun4n
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28 msnlSeudieunnghiisundeninganuiosganiud1an vzlaagern r uazida
A151 CRITICLE VALUES FOR DUNCAN’S NEW MULTIPLE RANGE TEST (o191

gVv=20uaza=.05

Al 1 nqu2 fungu3Air—4 q=3.190
Afl 2 nqu2 fungu 1A1r=3 q=3.007
AN 3 NgU 4 NUAQU 3 Alr=3 q=3.097
Al 4 ngu 2 fungua Ar=2 - q=2.950
Al 5 ngu 4 fungu 1A r—2  q=2950
Al 6 ngu 1 fungu3 -2 q=2.950

3,181 g, MSW uag n unum lugas

6 _q [MSW
n

\ile r=4 D =3.190 1(:5—1.72

o r=3 D =3.097 l:5—1.67

o r=2 D =2.950 1g5 ~1.59

o ' Y a

4.1ha NK 1 1d0nmsdnanlSeniisununaanvesanndouaaz g 1aImesanm

9
3 o

WedAyvesmsnaaall lnsguinwaati Id dmaaui ldninniia1 NK veegiiu naasin

o

]
I3 ) v

1 E4
Aundeiiimssuifoufuvesgiy uandraduedalifedfyfsinua andaedie

a =.05 azuen ldaaning

G ATNK HaauAIRAY Sig
A 1 1.72 5 Sig
P 1.67 4 Sig
A 3 1.67 2 Sig
Ail 4 1.59 3 Sig
A 5 1.59 1 -
Ail 6 1.59 1 -

NIITRNS uuﬁiﬂ”lmmaumummaﬂgzﬁﬂmaﬂuama Hod A ”lmm ﬂa‘JJ 2 N ﬂa‘JJ

3, 71U 2 AUNGN 1, NN 4 NUNGY 3LagNN 2 NUNQY 4
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R-E-G-WF 139 Multiple F Step-Down Test (John A. Rafter, Martha L. Abell and James P.
Braselton: 274)

S S S
Zlnjy.zj _(Zlnjy.j)zlzlnj
_ = j= j=

aas  F,
(S -1)MSW
W%‘@ F = Msset of means
MSerror
wilfasauuagiuH e F, > F,

f Foopoir 11/A91nM1519 Upper Percentage Point of the F distribution (Kirk: 800-805)

Lﬁ"a apzl—(l—a)%,ZS Ik — 2, 0 S topminnl

1 [

) v Y = A o = v A A~as V& A A
12 RIIAN] ﬁf]\iﬂ']fl'!ﬂifJULVIﬂﬂwaﬂ'ﬁﬁi\lqm‘ﬁmﬂ\ﬁlﬂﬁﬂu NUIATADUANNU 5 ﬂpr HINUATNURAY

9
=1

woanquisoednundesluinn aell - X, =36.7, X, =40.3, X, =43.4, X, =47.2 uaz
X, =48.7 @adiA1 MSW=29.0322, p= 5, n= 9 uaz v=p(n—1)=5(9-1) =40 e

1 A 1 1 = ~ o Y [
fﬂlﬂaEJ"]JENLLG]Q%ﬂQSJlﬂHJﬁﬂﬂlﬂﬂﬂﬂuﬂgﬂﬂwaﬂ\?@'ﬁ”lﬁ

% =367 X,=403 X, =434 X, =472 X =487
X, =36.7 - 3.6 6.7 10.5% 12.0%
X, = 40.3 ; 31 69 8.4%
X, = 43.4 - 3.8 53
X, = 47.2 - 15
X, = 48.7 :
5

set of means

Lannumm F = VDA AZNQY

error

2.110@¢1379 " Upper Petcentage Point of the F distribution %1A71 F

ap,p-1v

(FIUNQY
1seunen)

[~ = 1 MS
3.fSeuneua F =

set of means

1 1 d’o Y o 1 1 1
‘lJ’E'NLLﬂﬁ%ﬂE]iJ“VIﬂ'IuﬁmllﬂﬂUﬂ"l F UBDUAASAT p

ap,p-1v
error

[

a v o w 9 1 1 d' = = [ 1 (% 1 A o o
Wnsaivddgylaen F, > F, o wasehnguinfseuiisniuuanaenuediiiivddy

Namiﬁmm"lé’fﬁamin
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Hypothesis Fp o Ly Sig

My = My = Uy = U, = Mg 7.51 2.61 \/
TR 6.19 2.84 v
My = My = Uy = U 8.01 \/
My = Uy = My = Us 10.01 \/
Hy = s = fly = fs 8.88 v
Hao =ty = Hy = s 4.46 v
=71, = U, 3.49 3.82 X
=, = 1, 8.83 v

g =y = 1 11.76 v
= =, 8.76 v
b F i, £l 11.21 v
Hy = Hy = M 13.25 v
My = My = Hy 3.70 X
My F=ildy-= Hs 5.59 v
=Y 6.22 v
Hs = My = Hs 2.31 X
U= 2.01 5.84 X

1y = [ 6.96 v
=1, 17.09 v

1 = s 22.32 v

Hy = Hg 1.49 X
£:5 ¥z 138 v

Ly = s 10.94 v

Ly = 1, 2.24 X

My = Us 4.35 X

My = s 0.35 X
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R-E-G-WQ W30 Multiple Q Step-Down Test (John A. Rafter, Martha L. Abell and James P.
Braselton: 274)

Y ] =

NIAUNNGUAIDINTVINANINY
maxy —-miny
qg]j Qp = #
MSW
n
dd’ 1 % ' = 1 3
NIUNNGUAI0INYUIAA 1Y

lyi _yjl

MSW 1 1
St )
n, n.

J

a3 Q, = max

a a d’
wljasaunagId Hy e Q, >4,
M Auy v.p (1lA91091319 Percentage Points of the Studentized Range (Kirk: 808-809)
4 p
e a, =1—(1—a)4,2s p<k-2a,,=a, =a
fed1a AoamsilIeuieunanisdugnivestiniEou NS aoua19nY 5 ngu Feliaunde
E4

wpanguisesdiauaniesluin aeil X, =36.7, X, =40.3, X, =43.4.%, = 47.2uaz
X, = 48.7 ¥aliA1 MSW=29.0322, p= 5, n= 9 U@z v=p(n—1)=59-1) =40 o

1 d' 1 1 =1 =t % Y %
ﬂ'lLﬂaEJ‘lJENLmﬁ%ﬂ@ﬂh%ﬂiﬂﬂmﬂﬂﬂuﬁ]gIlﬂWﬁﬂ\iﬂ']iN

X,=36.7 X,=403x, =434 X,=472 X, =487
X, =36.7 - 3.6 6.7 10.5* 12.0%
X, =403 - 34 6.9 8.4%
X, = 43.4 - 3.8 5.3
X, =47.2 - 15
X, = 48.7 -

51
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Tukey’s HSD
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Hochberg’s GT2 (The GLM Procedure, SAS Instute Inc., Cary, NC, USA: 7)
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Gabriel test (The GLM Procedure, SAS Instute Inc., Cary, NC, USA: 7)
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M3197 4.3 dasANuAMIANABUIZIANT 1 nsaiNnguAIeE VAN 5 N

f‘J”mmamﬂmmﬂﬁ'euﬂizmwﬁ 1 (Type I error rates)

IIMINAAL nquieEIMNAIAn | Agudiedsrianal | ngudlesaving lug)
(k=5;n=10) (k=5; n=30) (k=5; n=60)

Bonferroni 0.010" 0.010" 0.010"
Sidak 0.063 0.063 0.104"
Dunnett 0.014" 0.014" 0.017"
LSD 0.049 0.049 0.050
Tukey’s 0.007" 0.007" 0.006"
Waller-Duncan 0.144" 0.144" 0.145"
S-N-K 0.028 0.028 0.029
Tukey’s b 0.013° 0.013" 0.014"
Duncan 0.041 0.041 0.041
Hochberg’s 0.010° 0.010" 0.010"
Gabriel 0.063 0.063 0.071
Scheffe’s 0.000° 0.000" 0.000"
R-E-G-WF 0.019° 0.019° 0.020°
R-E-G-WQ 0.007" 0.007" 0.008"
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M3197 4.4 daIANUAMIANABUYsZIANT 1 nIdiNTNgNAIEE VAN 6 NG

f‘J”mmamﬂmmﬂﬁleuﬂizmwﬁ 1 (Type I error rates)

IBMINAAL nquieEITNAIAn | Agudedsrianal | nguAlesaving lug)
(k=6; n=10) (k=6; n=30) (k=6; n=60)

Bonferroni 0.007" 0.008" 0.009"
Sidak 0.056 0.061 0.065
Dunnett 0.011° 0.012" 0.013"
LSD 0.049 0.050 0.051
Tukey’s 0.004" 0.005" 0.005"
Waller-Duncan 0.112° 0.113" 0.115"
S-N-K 0.024" 0.025 0.026
Tukey’s b 0.010° 0.010" 0.011"
Duncan 0.039 0.036 0.041
Hochberg’s 0.008" 0.010" 0.009"
Gabriel 0.057 0.066 0.061
Scheffe’s 0.000° 0.000" 0.000"
R-E-G-WF 0.016" 0.017" 0.018"
R-E-G-WQ 0.005" 0.006" 0.006"
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M3197 4.5 dasANuAMINABUIZIANT 1 nsdiNnguAIeENVINAIINY 7 Nqu

f‘J”mmamﬂmmﬂﬁleuﬂizmwﬁ 1 (Type I error rates)

IBMINAAL nquieEIMNAIAn | ngudedsrianal | ngudlesaving lug)
(k=7;n=10) (k=7; n=30) (k=7; n=60)

Bonferroni 0.007" 0.008" 0.008"
Sidak 0.054 0.058 0.060
Dunnett 0.011° 0.010" 0.011"
LSD 0.050 0.049 0.052
Tukey’s 0.004" 0.004" 0.004"
Waller-Duncan 0.140" 0.141° 0.142"
S-N-K 0.023" 0.023" 0.024°
Tukey’s b 0.009° 0.009" 0.009"
Duncan 0.038 0.038 0.039
Hochberg’s 0.009° 0.009" 0.009"
Gabriel 0.059 0.063 0.065
Scheffe’s 0.000° 0.000" 0.000"
R-E-G-WF 0.014" 0.013" 0.015"
R-E-G-WQ 0.005" 0.005" 0.005"

o A P S s o
a. oA IANUAMIANAUTZIANN 1 MNIUNUNNMHUA

b. SasIAUAMIAMADUSINT 1 gendunaainfue

~ ~ [ A 1 @ [l I~ 1 < an
iﬂﬂgﬂ‘ﬂ 4.5400% 913189N 4.5 NUIN Lllf]ﬂQNGI’JGEINLﬂUﬂQM"IIUTQLﬁﬂ (n=10) 15013
A A A 9 A o = asn 9 1 ag .
ﬂﬂﬁ’ﬂﬂ'ﬂﬂ?‘ﬂﬂﬂﬂ’Nllﬂa"lmﬂ'ﬂ’ﬂu‘ﬂiglﬂﬂﬂ 1 llﬂﬂﬂJLﬂﬂ!“l’l‘Vlﬂ”lﬁuﬂiJ 4% llﬂ!,Lﬂ 19 Sidak,
. ax AN o A A r; 1 P
LSD, Duncan % Gabriel ’J‘ﬁf‘l"ﬁWﬂﬁ@ﬂﬂﬂﬂﬂiWﬂ??NﬂﬁWﬂLﬂa@uﬂﬁglﬂ'ﬂ‘ﬂ 1. A1NIUNUNN
fviuall 935 laun 33 Bonferroni, Dunnett, Tukey’s, S-N-K, Tukey’s b, Hochberg’s, Scheffe’s,
ax L:'d [ tﬂl td‘ 1 o’d‘
R-E-G-WF 11a% R-E-G-WQ 3ﬁﬂ'l'§1’lﬂﬁf]UVIM@@]?'lﬂ’J'liJﬂaW’ILﬂﬁﬂu‘lJimﬂﬂﬂ 1 qqmnﬂmmw
o = ag 9 1 Aax
NMYUAN 1 2D "lmm 9% Waller-Duncan
A 1 o 1 I 1 ad ~ A
Llli’)ﬂquﬂ’J@EJNL‘]JL!ﬂQ?JﬂJ‘LHﬂﬂﬁN (n=30) 3‘ﬁﬂ15ﬂﬂﬁﬂﬂ%ﬂ?ﬂﬂﬂﬂ??ﬂﬂﬁWﬂmaﬂu

1 J { o A T Aa . . Aa
Usziani 1 1daunasiniivuail 4 35 14un 35 Sidak, LSD, Duncan 4% Gabriel 35013

v
=

A o A A <; 1 S ) = an 9 1 ag .
nageuNNoaIANNAMIARaUY TN 1 AInIUnURNMHUAN 975 h],ﬂLLﬂ 15 Bonferroni,



78

Dunnett, Tukey’s, S-N-K, Tukey’s b, Hochberg’s, Scheffe’s, R-E-G-WF ilag R-E-G-WQ 25Ms
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5@131ﬂ’31uﬂmﬂlﬂéﬁuﬂ‘i&ﬂﬂﬁ 1 (Type I error rates)
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(k=8;n=10) (k=8; n=30) (k=8; n=60)

Bonferroni 0.006" 0.007" 0.006"
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R-E-G-WQ 0.003" 0.003" 0.003"
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NngudvglvINAmMIiY

an . NG
IBMTNATDUY YUIANQY
k=3 k=4 k=5 k=6 k=7 k=8

i@n 0.015" 0.012" 0.010" 0.007" 0.007" 0.006"
Bonferroni nan 0.015" 0.012° 0.010° 0.008" 0.008" 0.007"
Tnay 0.016" 0.013" 0.010" 0.009" 0.008" 0.006"
1an 0.081° 0.068 0.063 0.056 0.054 0.049
Sidak N 0.086° 0.072 0.063 0.061 0.058 0.055
Tnay 0.089° 0.080° 0.104° 0.065 0.060 0.054
1@n 0.025 0.018" 0.014' 0.011° 0.011° 0.009°
Dunnett nag 0.025 0.018" 0.014" 0.012" 0.010" 0.010"
g 0.027 0.020° 0.017" 0.013° 0.011° 0.009°
1an 0.048 0.047 0.049 0.049 0.050 0.048
LSD nan 0.049 0.047 0.049 0.050 0.049 0.050
gy 0.050 0.050 0.050 0.051 0.052 0.050
1an 0.018" 0.010° 0.007" 0.004° 0.004" 0.002"
Tukey’s naNn 0.018" 0.010" 0.007" 0.005" 0.004" 0.003"
Twigy 0.018" 0.011° 0.006" 0.005" 0.004" 0.003"
< b b b b
1an 0.049 0.047 0.144 0.112 0.140 0.116
Waller-Duncan naa 0.049 0.047 0.144° 0.113" 0.140" 0.153"
viny 0.050 0.052 0.145" 0.115" 0.142° 0.084"
an 0.038 0.031 0.028 0.024" 0.023" 0.019"
S-N-K naN 0.038 0.032 0.028 0.025 0.023" 0.021"
Ingj 0.039 0.034 0.029 0.026 0.024" 0.021°"
@n 0.026 0.018" 0.013" 0.010" 0.009" 0.007"
Tukey’s b nana 0.026 0.018" 0.013" 0.010° 0.009° 0.007"
Tviny 0.028 0.020° 0.014" 0.011° 0.009" 0.007"
1@n 0.045 0.041 0.041 0.039 0.038 0.036
Duncan nan 0.045 0.031 0.041 0.036 0.038 0.037
Tnaj 0.046 0.034 0.041 0.041 0.039 0.037
i@n 0.016" 0.012" 0:010" 0.008" 0.009" 0.008"
Hochberg’s nan 0.018" 0.015° 0.010° 0.010" 0.009" 0.009"
Tnal 0.018" 0.014" 0.016" 0.009" 0.009" 0.009"
1@n 0.080" 0.068 0.063 0.057 0.059 0.058
Gabriel naN 0.095" 0.081° 0.063 0.066 0.063 0.065
v 0.093" 0.079" 0.071 0.061 0.065 0.063
1@n 0.007" 0.001° 0.000° 0.000° 0.000° 0.000°
Scheffe’s naNn 0.006" 0.001" 0.000" 0.000" 0.000" 0.000"
wiay 0.005" 0.001°" 0.000" 0.000" 0.000" 0.000"

1
@n 0.032 0.023" 0.019" 0.016" 0.0014° 0.012"
R-E-G-WF naNn 0.031 0.024" 0.019" 0.017" 0.0013" 0.013"
Tviaj 0.033 0.025 0.026 0.018" 0.015" 0.013"
@n 0.014" 0.009" 0.007" 0.005" 0.004" 0.003"
R-E-G-WQ naN 0.010" 0.011" 0.007" 0.006" 0.005" 0.003"
gy 0.015" 0.011° 0.008" 0.006" 0.005" 0.003"
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M31971 4.8 dasIANUAAIANADUTZIANT 1 nsdinTingualegana lumiiy 3 ngu

Q

é"mmamﬂmﬂm?;auﬂizmwﬁ 1 (Type I error rates)

IBMINAAY AaudeEnAan | ngudedeviianaly | ngudlesaving lug)
(k=3;n=10, 12, 14) (k=3; n=30, 34, 38) (k=3; n=60, 70, 80)

Bonferroni 0.017" 0.017" 0.018"
Sidak 0.017° 0.018" 0.018"
Dunnett 0.028 0.027 0.027
LSD 0.049 0.050 0.048
Tukey’s 0.020" 0.020" 0.019"
Waller-Duncan 0.049 0.050 0.050
S-N-K 0.040 0.040 0.040
Tukey’s b 0.028 0.028 0.027
Duncan 0.046 0.046 0.046
Hochberg’s 0.018" 0.018" 0.018"
Gabriel 0.085" 0.088" 0.089"
Scheffe’s 0.006" 0.006" 0.006"
R-E-G-WF 0.033 0.033 0.031
R-E-G-WQ 0.015" 0.015" 0.015"
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milounu Tagdsminaaeuiniuguanuaaiamaoulsznni 1 ldnunusindvuasgil
755 18un 33 Dunnett, LSD, Waller-Duncan, S-N-K, Tukey’s b, Duncan (t6i¢ R-E-G-WF 25M3
AN o A ~ o' 1 P o = ax 9 1 ax .
nageUNIdaTIANNAMIANaNsZIANY 1 dnTunamiiivuaszi 6 33 1aun 33 Bonferroni,
Sidak, Tukey’s, Hochberg’s, Scheffe’s @z R-E-G-WQ I3m3inaaauiiionsinnunaianaou

4 1 P o A, 1A .
Uszinni 1 ganiunamiiimuavzd 135 18un 33 Gabriel

1.2.2 wamsamsizdamanuaaanteusznni 1 ienguiiediativuig lumiiu 4

! Y 1Y A i
ﬂijllllﬂwaﬂﬂ@"ﬁ%im 4.9 1a¢ 21‘1/] 4.8
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M99 4.9 oasANNAaIARaeUFHANA 1 nIARNNgUAleE 1 YLIe Tl 4 nqu

é’mwmmﬂmmﬂéauﬂmmﬁ 1 (Type I error rates)
TBMInadey naudIPENIIAIAD | naudleisriianal | ngudletiauina lug)
(k=4;n =10, 12, 14, 16) (k=4; n=30, 34, 38, 42) (k=4; n=60, 70, 80, 90)
Bonferroni 0.012° 0.012" 0.014"
Sidak 0.012° 0.013" 0.014'
Dunnett 0.018" 0.019" 0.020"
LSD 0.050 0.049 0.050
Tukey’s 0.010" 0.010" 0.011°
Waller-Duncan 0.050 0.050 0.051
S-N-K 0.033 0.033 0.034
Tukey’s b 0.018" 0.018" 0.019"
Duncan 0.044 0.043 0.044
Hochberg’s 0.012° 0.014" 0.014"
Gabriel 0.074 0.080" 0.079"
Scheffe’s 0.001" 0.000" 0.000"
R-E-G-WF 0.023" 0.024" 0.024"
R-E-G-WQ 0.010° 0.011° 0.011°
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M3197 4.10 oasaNuAMIARAUTZIINT 1 nsaintngualeg e liniiy 5 ngu

5@131mmﬂmmﬂﬁ'euﬂizmwﬁ 1 (Type I error rates)

IBMINAAL nquieEITNAIAn | Agudedsrianal | nguAlesaving lug)
(k=5;n=10,12,14,16,18) | (k=5;1n=30,34,38,42,46) | (k=5;n=60,70,80,90,100)

Bonferroni 0.010" 0.010" 0.011"
Sidak 0.010" 0.010" 0.011"
Dunnett 0.015" 0.014" 0.016"
LSD 0.049 0.048 0.054
Tukey’s 0.007" 0.006" 0.007"
Waller-Duncan 0.050 0.049 0.054
S-N-K 0.028 0.028 0.031
Tukey’s b 0.013° 0.013" 0.014"
Duncan 0.036 0.040 0.045
Hochberg’s 0.010° 0.011" 0.011°
Gabriel 0.065 0.070 0.073
Scheffe’s 0.000° 0.000" 0.000"
R-E-G-WF 0.020° 0.019° 0.022°
R-E-G-WQ 0.008" 0.007" 0.008"
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Q’O& e\‘°®t{/® 6\33&// Qoﬁég Z ®o y@gi&é@‘#/i&qﬁ&loscg 3
M3 4.11 Sasianuamamaoudlsziand 1 nsd wArLg 1A T 6 ngu
5@]51?1’31%?161@!?1%614‘]]53!@%17‘ 1 (Type I error rates)
TS, nAuAIENINAIAD NANAIDINYUIANA N nguAIRg1NYIIA 1Ty
(k=6) (k=6) (k=6)
(n=10,12,14,16,18,20) (n=30,34,38,42,46,50) (n=60,70,80,90,100,110)
Bonferroni 0.008" 0.009" 0.008"
Sidak 0.008" 0.009" 0.008"
Dunnett 0.012" 0.013" 0.011"
LSD 0.049 0.050 0.049
Tukey’s 0.004" 0.005" 0.004"
Waller-Duncan 0.049 0.052 0.049
S-N-K 0.024" 0.026 0.026
Tukey’s b 0.010° 0.011° 0.010°
Duncan 0.039 0.041 0.038
Hochberg’s 0.008" 0.009" 0.008"
Gabriel 0.058 0.065 0.062
Scheffe’s 0.000" 0.000" 0.000"
R-E-G-WF 0.016" 0.017" 0.016"
R-E-G-WQ 0.005" 0.006" 0.005"

@ & = 9 ! 7 o
a. 0T IANUAAIANAOULTLANT 1 MNIUDUNNAIHUA
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M3197 4.12 dasanuaaInnasuilsznnil 1 nsalnunguaeg el 7 ngu

é’mmamﬂmﬂmﬁleuﬂﬁzmwﬁ 1 (Type I error rates)
A oo nANfIBENIVINAIAN | nausiedsrIAna1 | ngudlesaving lug)
k=7;n (k=7;n=30,34,38,42,46, | (k=7;1n=60,70,80,90,100,
=10,12,14,16,18.20,22) 50,54) 110,120)
Bonferroni 0.007" 0.007" 0.008"
Sidak 0.007" 0.008" 0.008"
Dunnett 0.010" 0.011" 0.011"
LSD 0.049 0.049 0.051
Tukey’s 0.003" 0.004" 0.003"
Waller-Duncan 0.050 0.051 0.064
S-N-K 0.021° 0.023" 0.023"
Tukey’sb 0.008" 0.008" 0.009"
Duncan 0.037 0.038 0.038
Hochberg’s 0.010° 0.009° 0.009°
Gabriel 0.066 0.064 0.063
Scheffe’s 0.000" 0.000" 0.000"
R-E-G-WF 0.014" 0.014" 0.015"
R-E-G-WQ 0.004" 0.004° 0.005°
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d‘ g &' d‘ dd‘d 1 ) ! U 1
M99 4.13 daaNuamIanaoUlszang 1 NIUNUNQY ’mmwum"lmmﬂu g nqu

é"m*umwmamm%uﬂazmmﬁ 1 (Type I error rates)
SEonInadell nquEIeEITINAIAN | AgudIedIAnNaTs nquAtegYIa v
(k=8; (k=8; (k=8;
n=10,12,14,16,18,20,22,24) n=30,34,38,42,46,50,54,58) n=60,70,80,90,100,110,120,130)
Bonferroni 0.006" 0.006" 0.006"
Sidak 0.006" 0.007" 0.007"
Dunnett 0.009" 0.009" 0.009"
LSD 0.050 0.051 0.051
Tukey’s 0.002° 0.003" 0.003"
Waller-Duncan 0.051 0.051 0.051
S-N-K 0.020" 0.021" 0.020"
Tukey’s b 0.007" 0.007" 0.007"
Duncan 0.036 0.037 0.037
Hochberg’s 0.010° 0.009" 0.009"
Gabriel 0.065 0.064 0.064
Scheffe’s 0.000" 0.000" 0.000"
R-E-G-WF 0.012" 0.013" 0.013"
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N=10000;
k=3;
n=10;
countd1=0;
countd2=0;
countd3=0;
counte1=0;
counte2=0;
counte3=0;
countf1=0;
countf2=0;
countf3=0;
countg1=0;
countg2=0;
countg3=0;
counth1=0;
counth2=0;
counth3=0;
counti1=0;
counti2=0;
counti3=0;
countj1=0;
countj2=0;
countj3=0;
countk1=0;
countk2=0;
countk3=0;
countl1=0;

countl2=0;
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countl3=0;

countm1=0;

countm2=0;

countm3=0;

countn1=0;

countn2=0;

countn3=0;

counto1=0;

counto2=0;

counto3=0;

countp1=0;

countp2=0;

countp3=0;

countg1=0;

countg2=0;

countg3=0;

for K=1:1:N
d=normrnd(0,1,[1 n]);
e=normrnd(0,1,[1 n]);
f=normrnd(0,1,[1 nJ);
a=d+0;
b=e+0;
c=f+0;
df=k*(n-1);
aa=a(1)"2+a(2)"2+a(3)"2+a(4)"2+a(b)"2+a(6)22+a(7)"2+a(8)~2+a(9)"2+a(10)"2;
bb=b(1)"2+b(2)"2+b(3)~2+b(4)"2+b(5)"2+b(6)"2+b(7) " 2+b(8)*2+b(9) *2+b(10)" 2;
cc=c(1)"2+c(2)"2+c(3)"2+c(4)~2+c(5)"2+c(6)~2+c(7) " 2+c(8)~2+c(9) " 2+c(10) " 2;
s1=aa+bb+cc;
s2=(sum(a)”"2)/n+(sum(b)”2)/n+(sum(c)”2)/n;
ssw=s1-s2;
msw=ssw/df;
x=abs(mean(a)-mean(c));
y=abs(mean(a)-mean(b));
z=abs(mean(b)-mean(c));

A=2.58*sqgrt((2*msw)/n);



B=2.558*sqrt(msw/n);
C=2.35*sqgrt((2*msw)/n);
D=sqrt((2*msw*4.23)/n);
E=3.53*sqrt(msw/n);
F=2.052*sqgrt((2*msw)/n);
G1=3.53*sqrt(msw/n);
G2=2.92*sqgrt(msw/n);
G3=2.92*sqgrt(msw/n);
H1=(G1+E)/2;

H2=(G2+E)/2;

H3=(G3+E)/2;
11=3.066*sgrt(msw/n);
12=2.919*sgrt(msw/n);
13=2.919*sgrt(msw/n);
MJK=2.56;
J1=x/sgrt((2*msw)/n);
J2=y/sgrt((2*msw)/n);
J3=z/sgrt((2*msw)/n);
K1=x/sgrt(msw/n);
K2=y/sqrt(msw/n);
K3=z/sqgrt(msw/n);
L=sqrt((k-1)*4.23*msw*(2/n));
R=n*(mean(a)”2+mean(c)"2);
S=n*(mean(a)”2+mean(b)"2):
T=n*(mean(b)"2+mean(c)"2);
U=(n*(mean(a)+mean(c)))" 2/(n+n);
V=(n*(mean(a)+mean(b)))"2/(n+n);
W=(n*(mean(b)+mean(c)))*2/(n+n);
WF=5.092;

M1=(R-U)/msw;
M2=(S-V)/msw;
M3=(T-W)/msw;

N1=(mean(a)-mean(c))/sqrt(msw/n);

N2=(mean(a)-mean(b))/sgrt(msw/n);

N3=(mean(b)-mean(c))/sgrt(msw/n);
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NQ1=3.53;
NQ2=3.177;
NQ3=3.177;
if x>A

else
d1=0;

end;

if y>A
d2=1;

else
d2=0;

end,;

if z>A
d3=1;

else
d3=0;

end;

if x>B

else A
T —————————————————————————eeeeed)
e1=0; y,i‘f‘

end; ' b e

1)

if y>B
e2=1;

~HOUUINEUINNS

RN TR INE Y

if x>C
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end;

if y>D
g2=1,

else A
92=0;

end; ' b e

1)

if z>D

~AONUUMEUINNS

g3=0; P

ARAINTUNNINLRY

q if x>E
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. ‘ ;‘——:.
Sy 0000000 4

end; ' b e

1)

if x>G1
=1,

~HONUUIMNYUINNS

j1=0; o

AN TUNAINGIRY

q if y>G2

j2=1;
else

j2=0;
end;

if z>G3

j3=1;
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else
j3=0;
end;

if x>H1

e EEESSS——— %
1=0; y,i‘f‘
end; h \ b1

1)

if y>12

~HONUUIMNYUINNS

12=0; &

AN TUNAINGINY

q if z>1

13=1;
else

13=0;
end;
if JI>MJK

m1=1;



else
m1=0;

end;

if J2>MJK
m2=1;

else
m2=0;

end;

if J3>MJK
m3=1;

else
m3=0;

end;

if K1>MJK
n1=1;

else
n1=0;

end;

if K2>MJK
n2=1;

else ‘
n2=0;

end;

if K3>MJK

4
X J
i

-

B

1)

~HONUUINYUINNS

n3=0; &

FNIANNIUNRN

q if x>L

MELRE
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else
02=0;

end;

if z>L
03=1;

else
03=0;

end;

if M1>WF

if M2>WF
p2=1;

else
p2=0;

end;

if M3>WF
pP3=1;

else
p3=0;

end;

if N1>NQ1

eé‘!ﬁmﬁuﬁwsm%mi

q1=0;

ANIAN NIUAINYIRE

q if N2>NQ

q2=1;
else

q2=0;
end;
if N3>NQ3

a3=1;
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else

q3=0;
end;
countd1=countd1+d1;
countd2=countd2+d2;
countd3=countd3+d3;
counte1=counte1+e1;
counte2=counte2+e2;
counte3=counte3+e3;
countf1=countf1+f1;
countf2=countf2+f2;
countf3=countf3+f3;
countg1=countg1+g1;
countg2=countg2+g2;
countg3=countg3+g3;
counth1=counth1+h1;
counth2=counth2+h2;
counth3=counth3+h3;
counti1=counti1+i1;
counti2=counti2+i2;
counti3=counti3+i3;
countj1=countj1+j1;
countj2=countj2+j2;
countj3=countj3+j3;
countk1=countk1+k1:
countk2=countk2+k2;
countk3=countk3+k3;
countl1=countl/1+I1;
countl2=countl2+I2;

countl3=countl3+I3;

countm1=countm1+m1;
countm2=countm2+m?2;

countm3=countm3+m3;

countn1=countn1+n1;

countn2=countn2+n2;
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countn3=countn3+n3;
countol=counto1+01;
counto2=counto2+02;
counto3=counto3+03;
countp1=countp1+p1;
countp2=countp2+p2;
countp3=countp3+p3;
countgl1=countq1+q1;
countg2=countg2+qg2;
countg3=countq3+q3;

end

countd1;

countd2;

countds;

counte1;

counte2;

counte3;

countf1;

countf2;

countf3;

countg1;

countgz;

countgs3;

counth1;

counth2;

counth3;

countit;

counti2;

counti3;

countj1;

countj2;

countj3;

countk1;

countk2;

countk3;



countlt;

countl2;

countl3;

countm1;

countm?2;

countm3;

countnt;

countn2;

countn3;

counto1;

counto?;

countog3;

countpt;

countpz;

countp3;

countq1;

countqgz;

countqs3;
Bonferroni=(countd1+countd2+countd3)/30000
Sidak=(counte1+counte2+counte3)/30000
Dunnett=(countf1+countf2+countf3)/30000
LSD=(countg1+countg2+countg3)/30000
HSD=(counth1+counth2+counth3)/30000
Waller=(counti1+counti2+counti3)/30000
SNK=(countj1+countj2+count;j3)/30000
Tukeyb=(countk1+countk2+countk3)/30000
Duncan=(countl1+count/2+countl3)/30000
GT2=(countm1+countm2+countm3)/30000
Gabriel=(countn1+countn2+countn3)/30000
Scheffes=(counto1+counto2+counto3)/30000
REGWF=(countp1+countp2+countp3)/30000
REGWQ=(countg1+countg2+countg3)/30000
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% 1 o w a do
AIDYNIATAI: NITAUAITICHOIUIININATOU

mﬁmeﬁémmmﬁmaewaﬁ%m5‘nﬂaamﬂ?amﬁwduaéﬂﬂmjﬁﬁmmmcﬁmm
Bradley o szduiiud iy 0.05 nsdifinguiechafivinamii 3 nu

N=10000;
k=3;
n=10;
countd1=0;
countd2=0;
countd3=0;
counte1=0;
counte2=0;
counte3=0;
countf1=0;
countf2=0;
countf3=0;
countg1=0;
countg2=0;
countg3=0;
counth1=0;
counth2=0;
counth3=0;
counti1=0;
counti2=0;
counti3=0;
countj1=0;
countj2=0;
countj3=0;
countk1=0;
countk2=0;
countk3=0;
countl1=0;
countl2=0;

countl3=0;
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countm1=0;

countm2=0;

countm3=0;

countn1=0;

countn2=0;

countn3=0;

counto1=0;

counto2=0;

counto3=0;

countp1=0;

countp2=0;

countp3=0;

countq1=0;

countq2=0;

countg3=0;

for K=1:1:N
d=normrnd(0,1,[1 n]);
e=normrnd(0,1,[1 n]);
f=normrnd(0,1,[1 n]);
a=d+1.0;
b=e+0.5;
c=f+0;
df=k*(n-1);
aa=a(1)"2+a(2)"2+a(3)"2+a(4)"2+a(5)"2+a(6) " 2+a(7)"2+a(8)~2+a(9)" 2+a(10)" 2;
bb=b(1)"2+b(2)"2+b(3)*2+b(4) " 2+b(5)" 2+b(6)"2+b(7) " 2+b(8) *2+b(9) *2+b(10)" 2;
cc=c(1)"2+c(2)"2+c(3)"2+c(4)"2+c(5)"2+c(6) 2 2+c(7)~2+c(8) " 2+c(9) " 2+c(10) " 2;
s1=aat+bb+cc;
s2=(sum(a)”2)/n+(sum(b)”2)/n+(sum(c) 2)/n;
ssw=s1-s2;
msw=ssw/df;
x=abs(mean(a)-mean(c));
y=abs(mean(a)-mean(b));
z=abs(mean(b)-mean(c));
A=2.58*sgrt((2*msw)/n);
B=2.558*sqgrt(msw/n);



C=2.35*sgrt((2*msw)/n);
D=sqrt((2*msw*4.23)/n);
E=3.53*sqrt(msw/n);
F=2.052*sqrt((2*msw)/n);
G1=3.53*sqrt(msw/n);
G2=2.92*sqrt(msw/n);
G3=2.92*sqrt(msw/n);
H1=(G1+E)/2;

H2=(G2+E)/2;

H3=(G3+E)/2;
[1=3.066*sgrt(msw/n);
12=2.919*sqrt(msw/n);
13=2.919*sqrt(msw/n);

MJK=2.56;

J1=x/sqgrt((2*msw)/n);
J2=y/sgrt((2*msw)/n);
J3=z/sgrt((2*msw)/n);
K1=x/sqrt(msw/n);
K2=y/sqrt(msw/n);
K3=z/sqrt(msw/n);
L=sqrt((k-1)*4.23*msw*(2/n));
R=n*(mean(a)”2+mean(c)”2);
S=n*(mean(a)”2+mean(b)"2);
T=n*(mean(b)"2+mean(c)"2)
U=(n*(mean(a)+mean(c)))"2/(n+n);
V=(n*(mean(a)+mean(b)))" 2/(n+n);
W=(n*(mean(b)+mean(c)))”2/(n+n);
WF=5.092;

M1=(R-U)/msw;

M2=(S-V)/msw;

M3=(T-W)/msw;
N1=(mean(a)-mean(c))/sqrt(msw/n);
N2=(mean(a)-mean(b))/sgrt(msw/n);
N3=(mean(b)-mean(c))/sgrt(msw/n);

NQ1=3.53;
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NQ2=3.177;
NQ3=3.177;
if x>A

- Ieeee—— ¥
end; N |

if y>B e o
ki e |j

e2=1;
else w =\

AOUUWYUINT

end; &

ARIRINTUNINEAE

else
e3=0;
end;

if x>C
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else w =\

AOUUWYUINT
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else
h1=0;

end;

if y>E
h2=1;

else
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- IEEeee—— |
end; N |

itx>G1 m
. 1)

else w =\

AOUUIWYUINIT

ARARIN TR INE Y

else
j2=0;
end;

if z>G3
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j3=0;
end;

if x>H1

end;

if z>H3
k3=1;

else
k3=0;

end;

if x>11
11=1;

else
1=0;

end, ';;i""‘“““““““““““‘1E}i

fy>l2 o
ki e |j

else w =\

AOUUWYUINT

RIRIN TR INE Y

else
13=0;

end,;

if J1>MJUK
m1=1;

else



m1=0;
end;
if J2>MJK
m2=1;
else
m2=0;

end;

if J3>MJUK
m3=1;

else
m3=0;

end,

if KI>MJK
n1=1;

else

end;
if K2>MJK
n2=1;
else
n2=0;‘ A
end; ';;i""‘“““““““““““‘1;]i
ifK3>MIK b
n3=1; “
else w =

AOUUWYUINT

IR TR INE Y

else
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02=0;
end;
if z>L
03=1;
else
03=0;

end;

if M1>WF
p1=1;
else
p1=0;
end;
if M2>WF
p2=1;
else
p2=0;
end;
if M3>WF
p3=1;
else
p3=0;
end; f;k44‘4‘4‘4‘4‘4‘4‘4‘4‘4‘4‘4‘
if N1>NQ1 ?11
q1=1; |

else

mﬂﬂ']‘i_lu'l‘lfl‘c’miﬂ'ﬁ
QWQ NIUAINYIRE

else
q2=0;

end;

if N3>NQ3
q3=1;

else



q3=0;
end,
countd1=countd1+d1;
countd2=countd2+d2;
countd3=countd3+d3;
countel=counte1+e1;
counte2=counte2+e2;
counte3=counte3+e3;
countf1=countf1+f1;
countf2=countf2+f2;
countf3=countf3+f3;
countg1=countg1+g1;
countg2=countg2+g?2;
countg3=countg3+g3;
counth1=counth1+h1;
counth2=counth2+h2;
counth3=counth3+h3;
countit=counti1+i1;
counti2=counti2+i2;
counti3=counti3+i3;
countj1=countj1+j1;
countj2=countj2+j2;
countj3=countj3+j3;
countk1=countk1+k1;
countk2=countk2+k2:
countk3=countk3+k3;
countl1=count/1+I1;
countl2=count|2+2;
countl3=count|3+I3;
countmi=countm1+m1;
countm2=countm2+m?2;
countm3=countm3+m3;
countn1=countn1+n1;
countn2=countn2+n2;

countn3=countn3+n3;
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counto1=counto1+01;
counto2=counto2+02;
counto3=counto3+03;
countp1=countp1+p1;
countp2=countp2+p2;
countp3=countp3+p3;
countg1=countg1+qg1;
countg2=countg2+qg2;
countg3=countg3+q3;

end

countd1;

countd2;

countd3;

countet;

counte?;

counte3;

countf1;

countf2;

countf3;

countg1;

countgz;

countgg3;

counth1;

counth2;

counth3;

counti1;

counti2;

counti3;

countjt;

countj2;

countj3;

countk1;

countk?;

countk3;

countl1;



countl2;

countl3;

countm1;

countm2;

countm3;

countnt;

countn2;

countn3;

counto1;

counto2;

counto3;

countp1;

countpz;

countp3;

countg1;

countgz;

countqgg3;
power1=30000-(countd1+countd2+countd3);
power2=30000-(counte1+counte2+counte3d);
power3=30000-(countf1+countf2+countf3);
power4d=30000-(countg1+countg2+countg3);
power5=30000-(counth1+counth2+counth3);
power6=30000-(counti1+counti2+counti3);
power7=30000-(countj1+countj2+count;j3);
power8=30000-(countk1+countk2+countk3);

power9=30000-(countl1+countl2+countl3);

power10=30000-(countm1+countm2+countm3);

power11=30000-(countn1+countn2+countn3);
power12=30000-(counto1+counto2+counto3);
power13=30000-(countp1+countp2+countp3);
power14=30000-(countg1+countg2+countg3);
powerBonferroni=1-power1/30000;
powerSidak=1-power2/30000;
powerDunnett=1-power3/30000
powerL,.SD=1-power4/30000
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powerHSD=1-power5/30000;
powerWaller=1-power6/30000
powerSNK=1-power7/30000
powerTukeyb=1-power8/30000
powerDuncan=1-power9/30000
powerGT2=1-power10/30000;

powerGabriel=1-power11/30000;

AONUUINYUINNS )
RN ITNINENAY



156

MANUIN A
a d A A
HaN1sAAIIZHAMANNAaIARdaUYTZIANT 1

v
1 U |

a ¢ A a DA = A
1. Wﬁfn5'J!ﬂﬁ1$“r‘ii')ﬂﬁ"lﬂ')"lﬁ»lﬂﬁ]ﬂ!ﬂﬁi’)uﬂi%!ﬂ‘ﬂﬂ 1 NIUNNANAIDYIINUVHIAUNINY

Q

>>test3kas Bonferroni = 0.0157
Bonferroni = 0.0147 Sidak = 0.0893
Sidak = 0.0805 Dunnett=0.0271
Dunnett=0.0253 LSD= 0.0501
LSD= 0.0481 HSD= 0.0188
HSD= 0.0180 Waller=0.0501
Waller = 0.0485 SNK = 0.0391

SNK = 0.0379 Tukeyb=0.0277
Tukeyb = 0.0262 Duncan= 0.0456
Duncan=0.0448 GT2= 0.0180
GT2= 0.0156 Gabriel = 0.0928
Gabriel = 0.0802 Scheffes = 0.0054
Scheffes = 0.0067 REGWF = 0.0331
REGWF = 0.0316 REGWQ= 10.0151
REGWQ = 10.0141 >> testdkas

>> test3kam Bonferroni= 0.0115
Bonferroni = 0.0148 Sidak = 0.0677
Sidak = 0.0864 Dunnett=0.0179
Dunnett=0.0253 LSD= 0.0471
LSD= 0.0489 HSD = 0.0095

HSD = 0.0177 Waller=0.0471
Waller = 0.0489 SNK = 0.0311

SNK = 0.0378 Tukeyb = 0.0175
Tukeyb = = 0.0255 Duncan= 0.0414
Duncan=0.0448 GT2= 0.0121
GT2= 0.0183 Gabriel = 0.0684
Gabriel = 0.0952 Scheffes = 9.1667¢-004
Scheffes = 0.0057 REGWF = 0.0228
REGWF= 0.0314 REGWQ = 0.0094
REGWQ = 0.0140 >> testdkam

>> test3kal Bonferroni= 0.0118



Scheffes = 6.8333e-004

Scheffes = 8.0000e-004
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Tukeyb=0.0127
Duncan= 0.0407
GT2= 0.0100
Gabriel = 0.0634
Scheffes = 2.6000e-004
REGWF = 0.0186
REGWQ = 0.0070
>> testSkam
Bonferroni = 0.0097
Sidak = 0.0683
Dunnett=0.0149
LSD= 0.0505

HSD = 0.0065
Waller = 0.1457
SNK = 0.0284
Tukeyb=0.0133
Duncan= 0.0418
GT2= 0.0113
Gabriel = 0.0724
Scheffes = 1.7000e-004
REGWF = 0.0198
REGWQ = 0.0070
>> testSkal
Bonferroni= 0.0102
Sidak = 0.1037
Dunnett = 0.0150
LSD= 0.0503

HSD = 0.0062
Waller = 0.1454
SNK = 0.0286
Tukeyb=0.0136
Duncan= 0.0414
GT2= 0.0104
Gabriel = 0.0707
Scheffes = 1.1000e-004

REGWF = 0.0195
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HSD = 0.0049
Waller= 0.1146

SNK = 0.0258
Tukeyb=0.0109
Duncan = 0.0406
GT2= 0.0090

Gabriel = 0.0606
Scheffes = 6.6667¢-006
REGWF = 0.0176
REGWQ = 0.0060

>> test7kas

Bonferroni = 0.0073

Scheffes = 4.0000e-005

0.0540

Dunnett=0.0107

Tukeyb =

0.0499

0.0037
0.1402

0.0227

0.0086

Duncan= 0.0381

0.0087
0.0590

Scheffes = 4.7619¢-006

REGWF = 0.0142

REGWQ = 0.0045

>> test7kam

Bonferroni = 0.0075

Scheffes = 6.6667¢-006

0.0575

Dunnett = 0.0104

0.0486

0.0037
0.1405

0.0226

0.0088

Duncan= 0.0377

0.0088



Gabriel =

Scheffes =
REGWF =
REGWQ =
>> test7kal

Bonferroni

0.0628
0
0.0133
0.0045

= 0.0077

Sidak = 0.0599

Dunnett=0.0110
LSD= 0.0517
HSD = 0.0035
Waller= 0.1421
SNK = 0.0235
Tukeyb= 0.0089
Duncan=0.0392
GT2= 0.0093
Gabriel = 0.0650
Scheffes= 0
REGWF = 0.0145
REGWQ = 0.0047

>> test8kas

Bonferroni = 0.0056

Sidak = 0.0486

Dunnett=0.0086
LSD= 0.0484
HSD= 0.0023
Waller = 0.1161
SNK = 0.0193
Tukeyb= 0.0065
Duncan = 0.0355
GT2= 0.0079
Gabriel = 0.0578

Scheffes = 3.5714e-006
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REGWF = 0.0120
REGWQ = 0.0026
>> test8kam
Bonferroni= 0.0067
Sidak = 0.0554
Dunnett=0.0097
LSD= 0.0497
HSD = 0.0027
Waller=0.1528
SNK = 0.0209
Tukeyb=0.0073
Duncan=0.0372
GT2= 0.0091
Gabriel = 0.0649
Scheffes = 3.5714e-006
REGWF = 0.0128
REGWQ = 0.0028
>> test8kal
Bonferroni = 0.0063
Sidak = 0.0541
Dunnett = 0.0094
LSD= 0.0504
HSD = 0.0026
Waller = 0.0843
SNK = 0.0205
Tukeyb =--0.0071
Duncan =" 0.0367
GT2= 0.0089
Gabriel = 0.0628
Scheffes= 0
REGWF = 0.0131
REGWQ = 0.0028
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>> test3kbs
Bonferroni= 0.0165
Sidak= 0.0174
Dunnett=0.0278
LSD= 10.0493
HSD = 0.0201
Waller= 0.0492
SNK = 0.0397
Tukeyb=0.0278
Duncan = 0.0462
GT2= 0.0177
Gabriel = 0.0845
Scheffes = 0.0059
REGWF = 0.0327
REGWQ = 0.0150
>> test3kbm
Bonferroni= 0.0170
Sidak=0.0175
Dunnett=0.0268
LSD= 0.0499
HSD = 0.0200
Waller= 0.0501
SNK = 0.0401
Tukeyb=0.0278
Duncan = 0.0463
GT2= 0.0177
Gabriel =  0.0884
Scheffes = 0.0063
REGWF = 0.0332
REGWQ= 0.0145
>> test3kbl
Bonferroni= 0.0176
Sidak= 0.0177

Dunnett = 0.0266

Q

LSD= 0.0479
HSD= 0.0194
Waller = 0.0497
SNK = 0.0403
Tukeyb=0.0272
Duncan=0.0460
GT2= 0.0176
Gabriel = 0.0891
Scheffes = 0.0058
REGWF = 0.0312
REGWQ = 0.0148
>> test4kbs
Bonferroni= 0.0117
Sidak=0.0120
Dunnett=0.0182
LSD= 0.0502
HSD= 0.0100
Waller = 0.0501
SNK= 0.0328
Tukeyb=0.0176
Duncan=0.0437
GT2= 0.0121
Gabriel = 0.0738
Scheffes = 0.0010
REGWF = 0.0234
REGWQ="0.0102
>> test4kbm
Bonferroni= 0.0120
Sidak = 0.0125
Dunnett=0.0185
LSD= 0.0489
HSD= 0.0101
Waller = 0.0495
SNK = 0.0330
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Scheffes = 5.5000e-004

Scheffes = 8.0000e-004

Scheffes = 1.9000e-004
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REGWQ = 0.0076
>> testSkbm
Bonferroni = 0.0097
Sidak = 0.0099
Dunnett=0.0143
LSD= 0.0484
HSD= 0.0063
Waller= 0.0486
SNK = 0.0278
Tukeyb=0.0128
Duncan=0.0399
GT2= 0.0109
Gabriel = 0.0699
Scheffes = 9.0000e-005
REGWF = 0.0191
REGWQ = 0.0072
>> testSkbl
Bonferroni= 0.0107
Sidak= 0.0112
Dunnett=0.0157
LSD= 0.0544
HSD = 0.0068
Waller=0.0541
SNK = 0.0307
Tukeyb= 0.0141
Duncan =--0.0449
GT2= 0.0111
Gabriel = 0.0732
Scheffes = 1.0000e-004
REGWF = 0.0216
REGWQ = 0.0077
>>testokbs
Bonferroni= 0.0079
Sidak = 0.0082
Dunnett=0.0120

LSD= 0.0489



Scheffes = 6.6667¢-006
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Gabriel = 0.0635
Scheffes = 4.0000e-005
REGWF = 0.0175
REGWQ = 0.0057
>> test7kbs
Bonferroni = 0.0065
Sidak = 0.0067
Dunnett=0.0098
LSD= 0.0486
HSD = 0.0029
Waller = 0.0495
SNK = 0.0212
Tukeyb = 0.0077
Duncan=0.0369
GT2= 0.0101
Gabriel = 0.0662
Scheffes = 4.7619¢-006
REGWF = 0.0138
REGWQ = 0.0041
>> test7kbm
Bonferroni = 0.0074
Sidak = 0.0075
Dunnett=0.0105
LSD = 0.0494
HSD = 0.0035
Waller =-0.0513
SNK = 0.0228
Tukeyb = 0.0084
Duncan = 0.0384
GT2= 0.0087
Gabriel = 0.0638
Scheffes = 4.7619e-006
REGWF = 0.0139
REGWQ = 0.0043
>> test7kbl

Bonferroni = 0.0075



Sidak = 0.0076
Dunnett=0.0105
LSD= 0.0506
HSD= 0.0034
Waller = 0.0636
SNK = 0.0228
Tukeyb= 0.0085
Duncan=0.0382
GT2= 0.0089
Gabriel = 0.0632
Scheffes= 0
REGWF = 0.0148
REGWQ = 0.0050
>> test8kbs
Bonferroni= 0.0060
Sidak = 0.0063
Dunnett=0.0090
LSD= 0.0496
HSD = 0.0024
Waller = 0.0505
SNK = 0.0202
Tukeyb=0.0069
Duncan= 0.0364
GT2= 0.0095
Gabriel = 0.0648
Scheffes=" 0
REGWF = 0.0122
REGWQ = 0.0026
>> test8kbm

Bonferroni = 0.0063
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Sidak = 0.0065
Dunnett=0.0091
LSD= 0.0509
HSD = 0.0026
Waller=0.0511
SNK = 0.0206
Tukeyb= 0.0070
Duncan=0.0369
GT2= 0.0087
Gabriel = 0.0638
Scheffes= 0
REGWF = 0.0127
REGWQ = 0.0027
>> test8kbl
Bonferroni = 0.0062
Sidak = 0.0065
Dunnett = 0.0091
LSD= 0.0507
HSD= 0.0025
Waller = 0.0512
SNK = 0.0202
Tukeyb= 0.0069
Duncan = 0.0365
GT2= 0.0087
Gabriel = 0.0636
Scheffes=- 0
REGWF = 0.0128
REGWQ = 0.0025
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>>test3kasA
powerDunnett=0.0311
powerLSD = 0.0579
powerWaller = 0.0584
powerSNK = 0.0443
powerTukeyb= 0.0313
powerDuncan=0.0528
powerREGWF = 0.0383
>> test3kamA
powerDunnett = 0.0501
powerLSD = 0.0850
powerWaller= 0.0850
powerSNK = 0.0637
powerTukeyb = 0.0484
powerDuncan = 0.0779
powerREGWF =-. 0.0594
>> test3kalA
powerDunnett = - 0.0774
powerLSD =" 0.1199
powerWaller = 0.1198
powerSNK = 0.0903
powerTukeyb = 0.0727
powerDuncan= 0.1105
powerREGWF = 0.0898

>> testdkasA

powerSidak = 0.0906
powerLSD = 0.0646
powerWaller = 0.0646
powerSNK = 0.0406
powerDuncan = 0.0566
powerGabriel = 0.0917
>> testdkamA
powerSidak = 0.1397
powerLSD = 0.1035
powerWaller = 0.1035
powerSNK = 0.0624
powerDuncan = 0.0657
>> testdkalA

powerLSD = 0.1697
powerWaller = 0.1724
powerSNK = 0.1103
powerDuncan= 0.1124
powerREGWEF= 0.1111
>> testSkasA
powerSidak = 0.0955
powerLSD = 0.0769
powerSNK = 0.0397
powerDuncan = 0.0635
powerGabriel = 0.0962

>> testSkamA



powerSidak = 0.1684
powerLSD = 0.1392
powerSNK = 0.0717
powerDuncan = 0.1159
powerGabriel = 0.1755
>> testSkalA

powerLSD = 0.2280
powerSNK = 0.1333
powerDuncan = 0.1983
powerGabriel = 0.2674
>> testokasA
powerSidak = 0.0974
powerLSD = 0.0871
powerDuncan= 0.0681
powerGabriel = 0.0985
>> testokamA
powerSidak = 0.1956
powerLSD = 0.1736
powerSNK = 0.0804
powerDuncan= 0.1381
powerGabriel = 0.2037
>> testokal A
powerSidak = "0.3164
powerLSD = 0.2885
powerSNK = 0.1647
powerDuncan = 0.2510
powerGabriel = 0.3766
>> test7kasA

powerSidak = 0.1093

powerLSD = 0.1028
powerDuncan = 0.0783
powerGabriel = 0.1167
>> test7kamA
powerSidak = 0.2321
powerLSD = 0.2130
powerDuncan = 0.1760
powerGabriel = 0.2421
>> test7kalA
powerSidak = 0.3636
powerLSD = 0.3466
powerDuncan = 0.3037
powerGabriel = 0.3741
>> test8kasA
powerSidak = 0.1171
powerLSD = 0.1168
powerDuncan = 0.0870
powerGabriel = 0.1406
>> test8kamA
powerSidak = 0.2643
powerLSD = 0.2527
powerDuncan = (0.2093
powerGabriel = 0.3132
>> test8kalA
powerSidak = 0.4065
powerLSD = 0.3981
powerDuncan = 0.3537

powerGabriel = 0.4829

165



166

a do ad = = 1 = 1A d
2. N’dﬂ15’Jlﬂﬁ]%‘l’imu]‘i}ﬂﬁﬂﬂﬁ@ﬂﬂli’)sﬂﬁm5‘VlﬂET’O‘]J!‘1Jit’l‘U!‘VlfJ‘]Jﬂ"I!‘ili;]ﬂi]ElﬂﬂW]ulﬂm"W’ll@\‘l

v v o W ! o [y A a a dJ
Bradley ™ 3zAuiigdiAgy 0.05 NIMNNGUAIDLNIHVIMNAIMAY BAZINNBNTWANITNINUA

uyuy B

>>test3kasB
powerDunnett = 0.2370
powerLSD = 0.3174
powerWaller = 0.3189
powerSNK = 0.2600
powerTukeyb = 0.2282
powerDuncan = 0.3006
powerREGWF = 0.2614
>> test3kamB
powerDunnett =  0.5609
powerLSD = 0.6399
powerWaller = 0.6399
powerSNK = 0.6247
powerTukeyb = 0.5721
powerDuncan =" 0.6371
powerREGWF =  0.5864
>> test3kalB
powerDunnett = 0.7963
powerLSD = © 0.8537
powerWaller = 0.8537
powerSNK'=" 0.8536
powerTukeyb= 0.8118
powerDuncan = 0.8537
powerREGWF = 0.8175
>> testdkasB

powerSidak = 0.4871

powerLSD = 0.4393

powerWaller =

powerSNK =

0.4393

0.3558

powerDuncan = 0.4195

powerGabriel = 0.4891

>> test4dkamB
powerSidak =
powerLSD =
powerWaller =

powerSNK =

0.7682
0.7279
0.7279

0.7137

powerDuncan = 0.6889

>> test4kalB
powerLSD =
powerWaller =

powerSNK =

0.8895
0.8910
0.8909

powerDuncan = 0.8897

powerREGWF
>> testSkasB
powerSidak =
powerLSD =

powerSNK =

= 0.8430

0.5603
0.5324

0.4458

powerDuncan = 0.5131

powerGabriel = 0.5613

>> testSkamB
powerSidak =
powerLSD =

powerSNK =

0.8085
0.7851
0.7728

powerDuncan = 0.7828



powerGabriel = 0.8140
>> testSkalB

powerLSD = 0.9123
powerSNK = 0.9123
powerDuncan = 0.9122
powerGabriel = 0.9286
>> testbkasB
powerSidak = 0.6158
powerLSD = 0.6013
powerDuncan = 0.5831
powerGabriel = 0.6171
>> testbkamB
powerSidak = 0.8349
powerLSD = 0.8214
powerSNK = 0.8112
powerDuncan = 0.7884
powerGabriel = 0.8394
>> testokalB
powerSidak = 0.9366
powerLSD =  0.9270
powerSNK = 0.9269
powerDuncan = 0.9270
powerGabriel = 0.9492
>> test7kasB
powerSidak = . 0.6625
powerLSD = 0.6551

powerDuncan = 0.6389

powerGabriel = 0.6707
>> test7kamB
powerSidak = 0.8556
powerLSD = 0.8458
powerDuncan = (.8458
powerGabriel = 0.8604
>> test7kalB
powerSidak = 0.9422
powerLSD = 0.9373
powerDuncan = 0.9372
powerGabriel = 0.9455
>> test8kasB
powerSidak = 0.6942
powerLSD = 0.6940
powerDuncan = 0.6787
powerGabriel = 0.8536
>> test8kamB
powerSidak = 0.8703
powerLSD = 0.8653
powerDuncan = 0.8650
powerGabriel = 0.9926
>> test8kalB
powerSidak = 0.9479
powerLSD = 0.9456
powerDuncan = 0.9455

powerGabriel = 1.0000
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>> test3kbsA
powerDunnett = 0.0354
powerLSD = 0.0619
powerWaller = 0.0626
powerSNK = 0.0469
powerTukeyb = 0.0342
powerDuncan =" 0.0569
powerREGWE = 0.0411
>> test3kbmA
powerDunnett = 0.0532
powerLSD = 0.0890
powerWaller = 0.0883
powerSNK = 0.0757
powerTukeyb = 0.0555
powerDuncan = 0.0852
powerREGWE = 0.0637
>> test3kblA
powerDunnett = 0.0900
powerLSD =  0.1324
powerWaller = 0.1353
powerSNK = 0.1039
powerTukeyb = 0.0847
powerDuncan = 0.1258
powerREGWF = 0.1001
>> testdkbsA

powerLSD = 0.0725

powerWaller = 0.0728

powerSNK = 0.0440
powerDuncan = 0.0627
powerGabriel = 0.1018
>> test4dkbmA
powerLSD = 0.1200
powerWaller = 0.1199
powerSNK = 0.0735
powerDuncan = 0.1044
>> test4kblA

powerLSD = 0.1953
powerWaller = 0.1984
powerSNK = 0.1295
powerDuncan = 0.1763
>> testSkbsA

powerLSD = 0.0893
powerWaller = 0.0891
powerSNK = 0.0454
powerDuncan = 0.0692
powerGabriel = 0.1110
>> testSkbmA
powerLSD = 0.1599
powerWaller = 0.1598
powerSNK = 0.0846
powerDuncan = 0.1351
powerGabriel = 0.2005
>> testSkblA

powerLSD = 0.2745



powerWaller = 0.2733
powerSNK = 0.1702
powerDuncan = 0.2426
powerGabriel = 0.3159
>> testokbsA

powerLSD = 0.1194
powerWaller= 0.1197
powerDuncan = 0.0958
powerGabriel = 0.1347
>> testokbmA
powerLSD = 0.2101
powerWaller = 0.2130
powerSNK = 0.1071
powerDuncan= 0.1783
powerGabriel = 0.2393
>> testokblA

powerLSD = 0.3507
powerWaller = 0.3482
powerSNK = 0.2209
powerDuncan= 0.3133
powerGabriel = 0.3792
>> test7kbsA

powerLSD = 0.1285
powerWaller = 0.1286
powerDuncan = * 0.0990

powerGabriel = 0.1578

>> test7kbmA
powerLSD = 0.2609
powerWaller = 0.2629
powerDuncan = (0.2222
powerGabriel = 0.2923
>> test7kblA

powerLSD = 0.4266
powerWaller = 0.4496
powerDuncan = 0.3884
powerGabriel = 0.4539
>> test8kbsA

powerLSD = 0.1614
powerWaller= 0.1613
powerDuncan = 0.1237
powerGabriel = 0.1895
>> test8kbmA
powerLSD = 0.3226
powerWaller = 0.3204
powerDuncan = (.2745
powerGabriel = 0.3512
>> test8kblA

powerLSD = 0.4948
powerWaller = 0.4886
powerDuncan = 0.4580

powerGabriel = 0.5199
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>>test3kbsA
powerDunnett = 0.0354
powerLSD = 0.0619
powerWaller = 0.0626
powerSNK = 0.0469
powerTukeyb = 0.0342
powerDuncan = 0.0569
powerREGWF = 0.0411
>> test3kbmA
powerDunnett = 0.0532
powerLSD = 0.0890
powerWaller = 0.0883
powerSNK = 0.0757
powerTukeyb = 0.0555
powerDuncan = 0.0852
powerREGWE = 0.0637
>> test3kblA
powerDunnett = 0.0900
powerLSD = 0.1324
powerWaller = 0.1353
powerSNK =" 0.1039
powerTukeyb = 0.0847
powerDuncan = 0.1258
powerREGWF = 0.1001
>> testdkbsA

powerLSD = 0.0725
powerWaller = 0.0728

powerSNK = 0.0440

Y

powerDuncan = 0.0627
powerGabriel = 0.1018
>> test4dkbmA
powerLSD = 0.1200
powerWaller = 0.1199
powerSNK = 0.0735
powerDuncan = 0.1044
>> test4kblA

powerLSD = 0.1953
powerWaller = 0.1984
powerSNK = 0.1295
powerDuncan = 0.1763
>> testSkbsA

powerLSD = 0.0893
powerWaller = 0.0891
powerSNK = 0.0454
powerDuncan = 0.0692
powerGabriel = 0.1110
>> testSkbmA
powerLSD = 0.1599
powerWaller =  0.1598
powerSNK = 0.0846
powerDuncan = 0.1351
powerGabriel = 0.2005
>> testSkblA

powerLSD = 0.2745
powerWaller = 0.2733

powerSNK = 0.1702
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powerDuncan = 0.2426
powerGabriel = 0.3159
>> testokbsA

powerLSD = 0.1194
powerWaller= 0.1197
powerDuncan = 0.0958
powerGabriel = 0.1347
>> testokbmA
powerLSD = 0.2101
powerWaller = 0.2130
powerSNK = 0.1071
powerDuncan = 0.1783
powerGabriel = 0.2393
>> testokblA

powerLSD = 0.3507
powerWaller = 0.3482
powerSNK = 0.2209
powerDuncan = 0.3133
powerGabriel = 0.3792
>> test7kbsA

powerLSD =  0.1285
powerWaller = 0.1286
powerDuncan=0.0990
powerGabriel = 0.1578
>> test7kbmA
powerLSD = 0.2609
powerWaller = 0.2629
powerDuncan = 0.2222
powerGabriel = 0.2923
>> test7kblA

powerLSD = 0.4266

powerWaller = 0.4496

powerDuncan = 0.3884
powerGabriel = 0.4539
>> test8kbsA

powerLSD = 0.1614
powerWaller= 0.1613
powerDuncan = 0.1237
powerGabriel = 0.1895
>> test8kbmA
powerLSD = 0.3226
powerWaller = 0.3204
powerDuncan = 0.2745
powerGabriel = 0.3512
>> test8kblA

powerLSD = 0.4948
powerWaller = 0.4886
powerDuncan = 0.4580
powerGabriel = 0.5199
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