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Tightening arrangement of multiple comparison tests

Tomoyuki Hayashi and Naoko Niimi

Multiple comparison tests are one of statistical tests that often used in amount of psychological

studies. But there are too many kinds of multiple comparison tests to make proper use of the tests. In this

article, we redefined multiple comparison tests for interval scale data as “tightening reduplicative r-tests”.
There are three lights for tightening #-tests; 1) level of significance, 2) distribution, and 3) statistic. Based
on the each view many kinds of multiple comparison tests are developed. By setting information on each

view for tightening t-tests before in this article, it will become possible to make proper use of multiple

comparison tests.

Key words: multiple comparison tests on interval scale data, tightening reduplicative #-tests, statistical
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F—5 al ) a3 a4 TENROER T AmE
9 6 10 9 MU O#ESIR  5.286 28
7 5 13 11 HEDHD BV DRESH
8 6 8 13 REtEOEE 3.381 21
8 3 13 14 Greephouse-Geisser 3.439 20.6
12 6 12 16 Huynh-Feldt 3.381 21
11 7 14 12
8 10 14 15
13 9 16 14
BRET] 9.5 6.5 125 13.0
BEEE 220 2.20 2.51 2.27
Table 4 R LF—9 & UTONBLBSOHKHE
HmRY FENBRICEIRER BRI RAEICHE IR [BposBigHiciE T {Welch#kstit
al vsa2 1(28)=2.610, p=0.0144 t(14)=2.722, p=0.0165 1(14.00)=2.722, p=0.0165
al vs a3 £(28)=2.610, p=0.0144 £(14)=2.542, p=0.0235 £(13.77)=2.542, p=0.0246
al vs a4 £(28)=3.045, p=0.0050 £(14)=3.130, p=0.0074 £(13.99)=3.130, p=0.0080
a2 vsa3 £(28)=5.219, p=0.0000 t(14)=5.084, p=0.0002 £(13.77)=5.084, p=0.0002
a2 vs ad £(28)=5.654, p=0.0000 t(14)=5.814, p=0.0000 t(13.99)=5.814, p=0.0001
a3 vs a4 £(28)=0.435, p=0.6669 £(14)=0.418, p=0.6820 £(13.86)=0.418, p=0.6825
Table 5 {EHHTF—F ELTORBELIIGEOHHE
BNy | REEDREIcEI it | Greenhouse-GeisserBE ED AT R | MBI D 2 BIcED <#atit
al vs a2 £(21)=3.263, p=0.0037 £(20.65)=3.235, p=0.0041 t(7)=3.464, p=0.0105
al vsa3 £(21)=3.263, p=0.0037 £(20.65)=3.235, p=0.0041 £(7)=3.384, p=0.0117
al vs a4 £(21)=3.807, p=0.0010 £(20.65)=3.775, p=0.0012 £(7)=3.862, p=0.0062
a2 vsa3 £(21)=6.526, p=0.0000 £(20.65)=6.471, p=0.0000 £(7)=6.620, p=0.0003
a2 vs a4 £(21)=1.070, p=0.0000 £(20.65)=7.010, p=0.0000 £(7)=6.745, p=0.0003
a3 vsad £(21)=0.544, p=0.5923 £(20.65)=0.539, p=0.5957 £(7)=0.509, p=0.6263

Table 6 BEEOAERTKERBUSEHREILKITDEHKER'

BT | steptt’ WML 'Bonferroni Sidak  Ryan Holm
al vs a2 2 4 0.0083 0.0085 0.0250 0.0167
al vs a3 2 5 0.0083 0.0085 0.0250 0.0250
al vs a4 3 3 0.0083 0.0085 0.0125 0.0125
a2 vsa3 3 2 0.0083 0.0085 0.0125 0.0100
a2 vs a4 4 1 0.0083 0.0085 0.0083 0.0083
a3 vs a4 2 6 0.0083 0.0085 0.0250 0.0500

1 : step &, BEBNILZ, MGk LBERUKGS Y IO MENoIBESRcEI IR 288 Lb0,

SEOT—F Tk, FE»SHHN step B, BEMMRBR—HL TS,

2, SIEH Y B> s Udb i BmESHERAL
TR (11) 2RAW2T3HE85 5, FHSTEAA
LAOLBAIRENFEIBR 2053, 20846, 7
HEHBOSHREZRET 2841 (13) 2RV3
LRV, 7, HIBHOSHEZRET 2, SHMEE
FHLRETHIHAR, R (14 2Hw3, LT,
HBb o (FERZE) LFEFHTHI LT 46
R (6) ZAVBI LTk,

R (13) &R (14 2HVIEAIR, RAkoR
EVFOLN TV ARSI REHED MEAESH AV,

HEI THEH b IREESROBBE 2RV 3,
HEBTF SN TwRWIESIL, Greenhouse-Geisser
DEER, 5V Huynh-Feldt ofF1ER I & 334
2o, BHEZHV2 (FEKE, 2002), &SR
M Z T wgalR, X (6 2AVEEREZT
SR, R (6) ZHVBEAITE, BHER N-—
1) &3, %k, ¥EdH bR R IZFR - FHH (1990)
ZRLUDETIE{ OEBIITRTHI TR,
X (13) 13, AR (1965) iHHEI TV BEHERS
M, ZOMORZIFEAERIEINR TR,
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» (Cix'D
t = — ... 13)

ﬁx 2 (%) X (1—R)

Ci - BRI ERMRY

X', Ni +eeee IKBEIZIBTAXOEIHE, AN
V- RBRESE

R - HAMEEOMEE (SHILLER)

» (CiX'D)
t = ... (14)

ﬁ %ﬂ)x(l—m

Ci - AHAAICII AHEAMEK
X4, Ni, Vi - KA BXOFHIE, AN, SV
R - KR OHB(SHILLEE)

5Hep)

Bk, —NEBEBoLEREREFHETTIB
GOFERERER T 5., BT —2 % Table 277,

1) ED &I BHERT7ERETIOEELS, —
REERD, HNHEIC X - TR REER o fmEH
Hizsow, HWIISU GAVZHERZES, AR
RAEREE RIS M2 (5 154, B 7HHHE
L5, '

MErREERICE, MET 3 KEF— S 2 ofE
POEINIBETREEI bOVDH D, ZOHES
BUC b HEED 308, REMWAH D% Table iz L
T, MFHROFEME LT, MEZLOFEICOLT
1%, (al) M2 LamatromEamn (a2) [
OFHER (FHEFE), (a3) FEHNOSEER (D
JEEH) 2o BED HERUVRELREZRL TV 3,
MNiEdH b OBFAIZOWT, (bl) REHEOREICHE
O BN, (b2) Greenhouse-Geisser {51E % 7
EESH, 03 ENOBEREE-GED
AR UHEREZTR LT3 (Tabel 4, Table 5),

2) Yok BB ELE L SEREEEAVS
PEBERTZ, —NUERROKEKIZEWLTIE, MGk
L D356k Tukey (S31ndd%e) S BILHEY:, %G
Y OBAERARKENBRSHLBEEZ AW Ah
X &, BEHDBAD S IE Scheffe (HiFHRTAR) &
SHLBHEHER Lz v, MHEOHEICE W T,
Scheffe i B AKHERFBER % Fv 5, HRKENRE
BUIHE A7 OB TRENBET T507T, |

CHH OET

BR7 % K ) THhE Scheffe k2 v itk
w235, MBI T Tukey RIS M g% A
WBIRER, YV INART Y THTH B Tukey HSD
i,

Table 6z BT, (a2) RU (b3) oML RKC
HER2E-7, FEKERBRSHLEIEOATIKIE
a ' DIEZHELTVS, 2EIZLTL LN,

REFTI}, SHMHEICEALYTT, RIAMINED
FHHEFEHOE RIS 2 B HER (B DSR2 T-
7c. B OFEREORERNICIE, REENZHEERIZ
BHRINTOIH00, T8I LTEDL) 0%
TI0d) EVIHIFEFEESEIHI TR, LE
FWRIHED 2 HICR, FEESHELVEE(ELS
VB, KRR RSHMT S I EHLHE
EBERH Fl, HEHEE - FHICEWTH, #
BCEHEFRZBEFET 20T, S
EHRZEOBEFHENLBEIL 25 L Bbh s,

[E]

1) ERBIZREROEFIER, Ta i KMIzENLL
DIZESH S LHANT IR E—Howz), &
Fg : XY IFENS 30 ICENBLEAMT 23D
(PRI ) DEREMICHEN L 20k
2w, TITR, MLFICLTPIEwEII,
F—HOBROAKEWMY EAFCEBRML CHHPEL
T3,

(31 AxHER]

MRS (2002), DESFEH PO ROTER
Dl-Hic HEHR

—A B (2004), HMBLLTOMIT BAREHE
HiksisE

BEENER (1965). FrEliR T L LBO-ODHE
i BASLRER

FOWOE - HHEHEX (1990), LHEDRLHDF—F
BT =ANTy s RBHE

AKH - HHER (1997), HEHNSERREOE
B YA xvr7F4 A

NEFIFER - IUARZE AR (2004). SPSS §78t BASE
WO FAh=sYHIR

— 196 —





