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> pnorm(-3)
[1] 0.001349898
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n.test<-function(n, alpha){
k <- gnorm(1 - alpha /2 )
x <-rnorm(n)
barx<-mean(x)
z<-barx/sqrt(1/n)
ifelse(abs(z) >k, T, F)

HIKME o

* B 0, BB 12 OIERE N(0, 12) 1I25E S BHEM (EMELED »5 n }
HOREAR LD, > n.test(10,0.05)
[1] FALSE
> n.test(10,0.05)
[1] TRUE
N Y,
Ho : p=po
Hy @ p#po
ZHRELTHED.
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sim.n.test<-function(nsim, n, alpha){
r<-c()
for (i in 1:nsim)
r<-c(r,n.test(n,alpha))

}

> rslt<-sim.n.test(100,10,0.05)

> rslt

[1] 0 0 0 0 0 0 0 0 0 0 0

[16] 0 0 0 0 0 0 0 1000 0 0 0
[31] 0 0 0 0 0 0 0 0 0 0 0
[46] 0 0 0 0 0 0 0 0 0 0 0
[61] 0 1000 0 0 0 0 0 0 0 0 0
[76] 0 0 0 0 0 0 0 0 1000 0 0
[91] 0 0 0 0 0 0 0 0 0 0

> which(rslt>0)

# amPED & X

# which(rslt)

L [1] 23 62 84 90 )

[eleolololole)

nsim AT X o L—3 g VEEH, GRICE S THEAMIHSL 50728 A % T

& 7% nrepeat Al DX

histsig<-function(nrepeat,nsim, n, alpha){
n.sig<-c()
for ( i in 1:nrepeat)
n.sig<-c(n.sig,length(which(sim.n.test(nsim,n,alpha))))
n.sig

}
> rsim<-histsig(1000,100,10,0.05)
> hist(rsim)
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Histogram of rsim
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N
t.test.p<-function(n, alpha){
- conf<-1 - alpha
8 B s x<-rnorm(n)
t.p.value<-t.test(x,conf.level=conf)$p.value
. ifelse(t.p.value < alpha, T, F )
§ g | }
g > t.test.p(10,0.5)
[1] FALSE # BUENHETEN -
R > t.test.p(10,0.05}
1 [1] 1000 # BENHETH T
= J
N
Figure 1: 100 [alFHIC T 75 o T [EBD ) Fi : !
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t.test 2 nsim [A{TVY, FEOFEMEZNT MV TR B

sim.t.test<-function(nsim, n, alpha){
r<-c()
for (i in 1:nsim)
r<-c(r,t.test.p(n,alpha))

r

}

> rslt<-sim.t.test(100,10,0.05)

> rslt

[1] 0 0 0 0 0 0 0 0 0 0 0

[16] 0 0 0 0 1000 0 1000 0 0
[31] 0 0 0 0 0 0 0 0 0 0 0
[46] 0 0 0 0 0 0 0 0 0 0 0
[61] 0 0 1000 0 0 0 0 0 0 0 0
[76] 0 0 0 0 0 1000 0 0 0 0 0
[91] 0 0 0 0 0 0 0 0 0 0

> which(rslt>0)
# FmEMED & F ik
# which(rslt)

[1] 22 24 63 81

19

OQOOOOO




S8 BE Tl T & R HULLEE - 1 (2015 LRI

nsim [ADY 2 2 L—3 g VaEh, GEICE S TZEADMHD 20 7EHA 5 C
& 7 nrepeat [Al#E DR T

hist.t.sig<-function(nrepeat,nsim, n, alpha){
n.sig<-c()
for ( i in 1:nrepeat)
n.sig<-c(n.sig,length(which(sim.n.test(nsim,n,alpha))))
n.sig

rsim<-hist.t.sig(1000,100,10,0.05)

hist(rsim)
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Histogram of rsim
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(X - X,
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1=1
L0, HROKME o X0, HHE n—1 O 2 200 Eflla/2 55 x2_1(a/2)
EFHI X2 (1 —a/2) R

Xo > Xo_1(a/2) Fleld x§ < xi_1(1—a/2) = HZHH
ZFoMDGE = Hyz%H

* BEARL 10, AEUKHE 0.05 DE, x30_1(0.05/2) = x3(0.025) = 19.02277,
X3o_1(1 —0.05/2) = x2(0.975) = 2.700389
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chil<-qchisq(0.025,9)
chil
[1] 2.700389 °
ch1U< qchisq(0.975,9) 5
hiU
[1] 19.02277 .
chisqdens9<-function(x) ]
dchisq(x,9)
curve (chisqdens9,0,30) % S
lines(c(chiU,chiU),c(0,dchisq(chiU,9)),col=2) 3
L lines(c(chil,chil),c(0,dchisq(chil,9)),col=2) ) 5 g
A
2 . J e 2
) Figure 3: HHIE 9 O 2 LR & [RYME ’
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x<-sapply(rep(10,100) ,rnorm)
sdx<-apply(x,2,sd)
ssq<-sdx*sdx*9

chiO<-ssq/1

points(chiO,runif (100)*0.0001)
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for (i in chiO)
if (i < chil || i > chil)

o print (i)
s [1] 2.34019
[1] 21.3196
© [1] 21.10256
37 [1] 20.15637
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test.power<-function(nsim,n,alpha,mul)q{
r <-c()
for (i in 1:nsim)
r<-c(r,test.power.1(n,alpha,mul))
length(which(r))/nsim

}
> test.power(1000,10,0.05,0)

mul<-seq(-2,2,0.1)

calc.power<-function(nsim,n,alpha,mu){
rslt<-c()
for(i in mu)
rslt<-c(rslt,test.power(nsim,n,alpha,i))
rslt

prslt<-calc.power(1000,10,0.05,mul)
prslt

[1] 1.000 1.000 1.000 0.999 1.000 0.997 0.996 0.993 0.961 0.
[13] 0.713 0.631 0.476 0.362 0.235 0.167 0.093 0.064 0.049 0.
[25] 0.220 0.345 0.457 0.581 0.718 0.802 0.876 0.925 0.969 0.

[37] 0.999 1.000 1.000 1.000 1.000

plot(mul,prslt,type="1")
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N [1] 0.048
test.power.1<-function(n,alpha,mul){ > test.power (1000,10,0.05,0.1)
k<-qnorm(1 - alpha/2 ) [1] 0.07
x<-rnorm(n,mean=mui) for(mul in seq(-2,2,0.1))
barx<-mean (x) cat(c(mul,test.power(1000,10,0.05,mul)),"\n")
z<-barx/sqrt(1/n)
if (abs(z) > k ) -2 1
T -1.91
else -1.81
F -1.7 1
¥ 1:8 4 .907
test.power.l(l0,0.0S,O) -1.:4 0.992
=R -1.3 0.98
[1] 1000 $ FALSE AETHAL 213 9-88,
-1.1 0.94
-1 0.874
» -0.9°0.812 N
-0.8 0.749
-0.7 0.617
SERE
-0.4 0.247
N 2 N 1RA
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VAL (G power.theo<-function(mu,alpha,n)q{
ga<-qnorm(1l-alpha/2)
tmp<-(mu - 0 ) /sqrt(1/n)
err2<-pnorm(ga-tmp)-pnorm(-qa-tmp)
l-err2
x<-seq(-3,3,0.01)
plot(x,power.theo(x,0.05,10) ,type="1")
Power (p1)

1= p(m) =1-P(Z] <Fk)

1-P(-k<Z<k)=1-P(-k—-v<Z—-v<k-v),
V:,ul—/io

a?
n
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