PBRU SCIENCE JOURNAL
S 2022.19(2) : 1-11

nsilFauiisuansIANNRANAIARRNANISATa LRI ENSITaL iU N A
AusuunuuuLuRansguysaldeguniglanisuanuagtidie
Comparison of Familywise Error Rate of Multiple Comparison Methods for a Randomized

Complete Block Design under Negative Skewed Distribution

2993704 WMNWANEARIT SMINTL AANALATeY uay ﬁngﬁna’ Hauese

Orrawan Thepsastra Pattaraporn Kidpholjaroen and Bumrungsak Phuenaree’
MATTIAGIAANARNT ADIEINENANARAT NNITNEIAEY TN

Department of Mathematics, Faculty of Science, Burapha University
*Corresponding author; E-mail: bumrungsak@buu.ac.th

Received: 20 July 2021/Revised: 22 September 2021/Accepted: 15 November 2021
UNARNED

£
aa o

miﬁnmummqﬂimmﬂﬁl@ﬁﬂmmwmuwmslumimu@mﬁ”mﬁm’mﬁmwmmﬁim\iﬁmiwmmu
29938n1sufFauaun AL DA NaNYsAlENANA W 5 35 TN NIMAALIAYINLANANNLNN
Tudn Antiatigm (Fisher's Least Significant Difference) N3N AR UNA8NYAMUBIAUILAY (Duncan’s
Multiple Range Test) N13naaaLaastiaunu-Aad (Newman-Keuls test) N1snadaultd Aty Ryl

(Tukey’s honesty significant difference test) kazn1InAgaLvaL NN (Scheffe’s test) TaaAnmIA1e 16

©

ayaninisuanuasiiie InadauaunIamWAlara uIuLRNAAN WAL 3, 4 WAz 5 Y1N1N1991889

¥ 3

ByAMIERINAUAAITIAZIWIN 10,000 AFY HANTTANHINULN NNINAGRLNEAATYAINT03Y AL uaTNIg

'
aa o =2

NaaaLIedHouNu-ad A1NN0ALANSRIIANRANAIAFRdNAN I ARe L I lunnatininnT AN
& MIUNNIMAARLNAENIAIRIALLAL NINAaRLANLANFANetNTTEdATyTergn uazn1anadeL
raaiidunimeaeuiliainnsonsuandnsaianatnsiatsdnimasenld lnanimeaeuide

WA BLARIANHTIEIT NN AgaLarNIadaLas TN INEAN BuTe NN Agn

ARIATY: UNULLLUARNANYIDfIEqN N1sfTauaunY Al dRsANRanaTAsiacednIImaasL

NNTUANLAgLLIENe

PBRU Science Journal
Volume 19 Number 2 July-December 2022


mailto:bumrungsak@buu.ac.th

PBRU SCIENCE JOURNAL 2
19 atiuf 2 nsngAL - SuAY 2565

Abstract

The purpose of this research is to study the efficiency of five multiple comparison tests; Fisher's
Least Significant Difference, Duncan’s Multiple Range Test, Newman-Keuls test, Tukey’'s honestly
significant difference test and Scheffe’s test. The population distribution of this study is a negatively
skewed distribution. The numbers of treatments and blocks are 3, 4 and 5. Monte Carlo simulation is
performed with repeated 10,000 times. The results demonstrate that the Tukey’s honestly shows
significant difference test and Newman-Keuls test can control the familywise error rate (FWER) for all
cases, whereas Duncan’s Multiple Range Test, Fisher's Least Significant Difference and Scheffe's test
fail to control FWER. Duncan’s Multiple Range test is the most liberal test while Scheffe’s test is the most

conservative test.

Keywords: Randomized Completely Block Design, Multiple Comparison, Familywise error rate, Negative
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Figure 1. Familywise error rate for 3 groups under skewed normal distribution;

A y=-050=1,8) y=-050=3,C) y=-09,0=1, D) y=-0.9,0=3
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Figure 2. Familywise error rate for 4 groups under skewed normal distribution;

A y=-050=1,B8) y=-050=3,C) y=-09,0=1, D) y=-0.9,0=3
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Figure 3. Familywise error rate for 5 groups under skewed normal distribution;

A y=-050=1,B8) y=-050=3,C) y=-09,0=1, D) y=-0.9,0=3
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Figure 4. Familywise error rate for 3 groups under skewed ¢ distribution;
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Figure 5. Familywise error rate for 4 groups under skewed t distribution;

(A y=-05,0=1,8) y=-050=3,(C) y=-0.9,0=1, (D) y=-09,0=3
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