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Abstract

We examined the sample size required for a t-test in relation to the central limit theorem
and the shape of the population distribution. In addition, we performed simulations from
the perspective of effect size. Results indicated that the rejection rate is highly dependent
on the shape of the population distribution. Determining the exact number of samples
required was difficult, but we estimated that a sample size of approximately 20 to 30
samples is necessary. If a test must be performed with a small sample, we believe that a
nonparametric test should be used.
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TIRZ bbb GHELIRHPLETDHS ).

6.2 NNREHNSEZDZIERTAX

Z b Z L MEIRBME ERTR O L BY . EAY A X2 KE L TNIRENIHFKRE L RD,
DLIFAEAZRBTIENTETLE ). LD > T lmoBE L CHEEOF T
DFLIA BFRTZHLZWEIICH S OKED, 2008), HEADHMTIEZR L, #D
FOBRPHMEIC R > T2, HMVERERLBDLEZ D,

7o, WATAREBE L, T E B SRR (2 HEOFIHMEIZIZENH L) 2 H/ET
B A (2RO FIEIEE L) O T TEBOWEMEL O ML HREZFT 2 b DT
Hbo HLFTHLPHMIENENERETSHE [HONHERIMmL2HERTHL] L)
C LM DIREEAGHE (2HOFHHEIZFELY) 2FHTL20TH b, KERGEIFEH S NI
CENT b BN VRFZRINT 52 L2 b0E) dEmabrhs £ 2 AT, SHiE
ELTCIREELRBEIRD SN (FFIL, 2022),

COEHI BRI ENLD, FEAY AL ZOPEICIE. LA [ROLVHIRE] 208 HS
WEHELTBLLENHLEEZOND, P L QIERILL 7ZBOFHMED %2308 DL 1
HEPEDPERIEL VO THNUE, Pl & AT AL L1330 Y EBBREE WD) Z LIk
590 2F N, WY LAY A XE—BICHET LI LIITET, SMAASPRBED 2w
EZZTVAREIKFETHEN) ZETH b,

2

6.3 &

Dlzgitozrd, tRECBVTIE, OREROGA2HERT LI LQEDREDER
B L7z oz R a2 oM L TEB L 2 EOBEMSA ORI L - TRZ 2D
HY. HAIOMAGDRI L 5 TE 60 BEDEARNLIEIC L B 7 — A b — TR S 7z A,
FEH I BER O DOIIRS R Ly — 2 MELE RSN L. S MDA URHER]
DODERE V) ZENRWHSLHTHNITHRILTD 20 BB, HEBOBEIOLEZ DL 30
FEEEDREARAY £ LG LE L # 2 D OBERY A X920 Kiili & o 7294 L2 BYEI1E ) v %
FAIMY v ZBEEZFEFLEINEN Loz d FIZOWTHHICH 2o TR LTS
ARE&EEEZ BNz,

5| At

Bishop, CM. (GtH - BEHZER - MITALZ HF) 1 37 — VlEk EAE E X4 X
PRI & BRI T AL AR, 2012

PR R MEARICB T SRS L EHXH OHEE, RiFE Yy —if %6 T,
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2003, pp.1-8

FAJE - RREEAD - RS RN AT REURE RS, 1991

KA BN B TRR BT AR RROE D720 - BN S L ERN - &
FEECEWRSE 31, 2008, pp.57-66

KA - B RRE ERE T AT — RN RRE Z IE L KD 22002 -, AL
HHEUIROI-OD K NEREHREA T4 TS BEWIE AV Mo Y —aisiis
2010 “FEE ¥Rk am 4. 2010, pp.47-73

BRICROK BTG E O JRE SRR & A BT 2058, REo i ge 8 B e g ST
FERCR R 2022

R 3 R S ST A, 2022

PN 75 REHESIRIEOEMTH B [ EEMR 1. ¥4 Y E > M, 2014

Student : The Probable Error of a Mean.. Biometrika Vol. 6, No. 1. 1908. pp.1-25

SAARHISE - BHF DB T ICB T AR E - B )] - BT O B LG5
DPREERTFEES 83 445 1 5. 2012, pp.51-63

Walker, A.M. : On the asymptotic behaviour of posterior distribution.. Journal of the Royal
Statistical Society B31(1). 1969, pp.80-88

sE
1 fEAERFEEL A N Z T AOFE

simsd <- sapply (1:10000, functionG){ # €% L 7-B8 %% 10000 M#% L simsd (244

x <-rnorm (3, mean=0, sd=1) #9430 FHO. EHEFE 1 OFEBELE
sd®} # IS SR BB O R AR =

i tsl < numeric() # FEHE ORI

| for (jin 2:100){ RN A X% 2~ 100 F TEILEED
| alpha <-0.05 #ATRANE R 5% ik

L m < FRERA DA X

En<—j #IEARAB OH A X

| N < 10000 # ELBRAE I
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n.reject <-0 # FEHIBEK
! for (iin 1:N) #ARAT R N IR Y 3 §
|
| X < rexp(m, rate = 1/10) HREA A X L CIRMEL R R S i
| v < rexp(n, rate - 1/10) #EK B & L CHEEL R 2L
I t.stat <- t.test(x, y, var.equal=F,paired=F) # t ¥’ & F47
| if (tstatSp.value < 0.05) #ATRAE R 0.05 & LTHEH) §
n.reject <- n.reject + 1 # A A Ao b
) |
true.sig.level <- n.reject/N # EHFE LA :
I tsl <- append (ts], true.sig.level) # FEHIFE % ts] ([T

L)

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

ratio <- numeric () # FEHIZR D&
| for (nin 2:100)
P < numeric() # p-value #3501
!\ for (m in 2:100) # RS RS % 2 2 S 100 18 F TEIL S¢S
| dat < numeric( # ST ORI 5T
for (i in 1:1000) # FLECEIEAL I % 1000 713447

dl <-rexp(m, rate=1/10) #rate=1/10 DIEEEL % m HRESE 5
d2 <- mean(dl)
dat <- append(dat, d2)}
i s < shapiro.test(dat) # Shapiro-Wilk ¥ %€ D FEFT
sp <- sSp.value # pHZIY
| P <-append (P, sp)}
ra<-sum(P <= 0.05)/1000 #p fEA0.05 L FomE%E H 7~ b LEEG%ZEHE
ratio<- append (ratio,ra) # FHHK % ratio |ZHEN

_____________________________________________________________________________________________________________
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4 Cohen ® d 1T & AR & & BEARY 4 XD M1R

_____________________________________________________________________________________________________________

i d <- numeric()

| for (i in 5:100) #EERH A X% 5705 100 F TEAL

K |
dl <- power.t.test(n = i, delta = NULL, power = 0.8, sig.level = 0.05, type = “two.sample”,
alternative = “two.sided”) # Cohen @ d 1% delta IZHEI S L % :
| d2 < d1Sdelta # delta 2 JU) 115

d <- append(d, d2) #d 1R

L)

B £ X DB % LT IR

| x < seq(5,100,1) #EEARY A X% 5 25 100 TR
plot(x, d, xlim=c(0,100), ylim=c(0,2.5)) # A X % VERk;

par (new=T)

i abline (h=0.2, col=1, lty=1, Iwd=1) #d=02To1 ~

par (new=T)

abline (h=0.5, col=1, lty=1, lwd=1) #d=05TF 1 ~

par (new=T)

| abline(h=0.8, col=1, lty=1, lwd=1) #d=08TF 1 ¥

_____________________________________________________________________________________________________________
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