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# FEARE (FE7k#%#0.025)

res_one_sided <- binom.test(x, n, p = p@, alternative = "greater")
cat("\n [FAKRZE] \n")

print(res_one_sided)
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# FARE (FE/k#0.025)
binom.test(x, n, p = p@, alternative = "greater")

cat("\n [FRRE] \n")

res_one_sided <-

print(res_one_sided)
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p: REREKED T COIE (HlHITHRIEFE=0.4)
alternative : WIL{RERDIEL
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Exact binomial test

data: x and n

number of successes = 11, number of trials = 20, p-value = 0.1275
alternative hypothesis: true probability of success is greater than 0.4
95 percent confidence interval:

0.3469314 1.0000000

sample estimates:

probability of success
0.55
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Exact binomial test| E{TLI=-REDESE

FERL-T—4%

data: x and n
number of successes = 11, number of trials = 20| p-value = 0.1275

alternative hypothesis: true probability of success is greater than 0.4
95 percent confidence interval:

0.3469314 1.0000000

sample estimates:

probability of success
0.55
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data: x and n HEZhf-plE (KD
number of successes = 11, number of trials = 20, |p-value = 0.1275
alternative hypothesis: true probability of success is greater than 0.4

95 percent confidence interval: ~
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sample estimates:
probability of success
0.55
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# MAMRE (FE7k#0.05)

res_two_sided <- binom.test(x, n, p = p@, alternative = "two.sided")
cat(" [MARRE] \n")

print(res_two_sided)
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# MAIRE (FE7k#%0.05)

res_two_sided <- binom.test(x, n, p = p@, |alternative = "two.sided"

)

cat(" [MAIFRE] \n")

print(res_two_sided)
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Exact binomial test

data: x and n

number of successes = 11, number of trials = 20, p-value = 0.1785
alternative hypothesis: true probability of success is not equal to 0.4
95 percent confidence interval:

0.3152781 0.7694221

sample estimates:

probability of success
0.55
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number of successes = 11, number of trials = 20, |p-value = 0.1785
alternative hypothesis: true probability of success is not equal to 0.4
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sample estimates:

probability of success
0.55
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Ho Z%4] B—HEDRD, a I5— 1IEUWHIE
(type I/alpha error)

Ho Z&&8 IE UULVHGE SB"HODRD, pI5—
(type I1/beta error)
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&Eﬁﬁ Ho H 1

WMHEEDAZAFLYSIA

Ho Z%4 S—HEORD, a I5— IEUWHEIZE
(type I/alpha error)

Ho Z&&8 IEUWVHIZE SB"HODRD, pI5—
(type I1/beta error)

o E-HORY MBOFERGEEANLGUVER
o FRFHE:
ko =min{k | Po(X > k) < a}

= REMRAENCDELYBHEHETKE T NILIF
BGREZEHNT HEELTDIE
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WMHEEDAZAFLYSIA

BoD{REH
&Eﬁﬁ Ho H 1

Ho Z%&) S—HEORD, a I5— IEUWHEIZE
(type I/alpha error)

Ho Z&&8 IEUWVHIZE SB"HODRD, pI5—
(type I1/beta error)

o FEIBMNRY ADIRERREENLEESR
o FEFIE:
ko =minfk | Py(X > k) < o} %

- BEGEBACDEEYE HBRHET) K= ILRE
RRERHT HRELL DB
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WBHIEEDRTIRKYSFIH
BoD{REH
ﬁiﬁ% Ho H1
Ho Z%&) S—HEORD, a I5— IEUWHEIZE
(type I/alpha error)
Ho Z&&8 IEUWVHIZE

B_HEORD, pI5—
(type I1/beta error)
k"- — *Eo) A7~ )

" o newsp OMSELZ(DIZZERUZIZ ADAL\FES
kao—1

6 — Pl(X < kOé) — Z anpfoew

o
TRr

1 T pnew)n_ac



F—EDORY, FEORY EBRER

MHFREDRASAFLYSIA

BoD{xsh
ﬁiﬁ% Ho Hl
Ho Z%&) F—HORD, a I5— IEUWHEIZE
(type I/alpha error)
H, Z&R& IEUWHIE B_HEORD, pI5—

(type I1/beta error)

o E-HEHMHKRY:

Hi:p new>p OMWELZDIZEAIHICASEUVESR

ko—1

ﬁ — PI(X < ka) — Mf@_/ﬂww)n_x

HiD T TOREZHRLTIHCEITER




F—EDORY, FEORY EBRER

HE
LUTOREMEICEWLWTY T ILY A X%En = 10, 20, ..&
EZATLWOfEE, READEDLSIZEILTINEHERLTH &
5

¢ Ho:p new=p 0 vs Hi:ip new>p 0 (FEIEZE)

o p 0=0.4 (JFERRDRIE)

o p new=0.65 CHIRERDEDRIEE)

BEKE «x=0.025

REMETE X(~Binom(n, p): R&EIE)
2al—32\E%1:2000([0

A
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H J)aA—K: 22— 3 > NERTE

set.seed(123) # GLE — FEE
alpha <- 0.025 # BRKE (KF4)

p@ <- 0.4 # JRERER T O RISE
p_true <- 0.65 # E@lﬁfﬂ@ (> p0)
nsim  <- 2000 # Zalb—aEH

sample_sizes <- seq(10, 100, by = 10) # YTV XDEKRTE



=z e =
E{feai & X 3L ER
sim_power <- numeric(length(sample_sizes))
theory_power <- numeric(length(sample_sizes))

> N = /= Y .
l/_“/aja)gé'f‘_r for (i in seq_along(sample_sizes)) {

n <- sample_sizes[i]

# ---- RN (EM) ----- e
# crit [ P_{HO}(X > crit) = a ZFH-THRADEHIE

# BFHFRHE : X > crit

crit <- gbinom(1l - alpha, n, p@) # /NEWEDDHALE

# Xalb—artih
X_sim <- rbinom(nsim, n, p_true)
sim_power[i] <- mean(x_sim > crit)

HEmiRt 7

theory_power[i] <- 1 - pbinom(crit, n, p_true)



I R ER & XF IR ER

H 7 )La—k:
AL —iavDEST

sample sizesDEMP A for

V—TZELTYEaL—Yay

BERZHEWNT SR MLZzaRAE

sim_power <- numeric(length(sample_sizes))
theory_power <- numeric(length(sample_sizes))

for (1 in seq_along(sample_sizes)) {
n <- sample_sizes[i]

TR R —

# crit [ P_{HO}(X > crit) = a ZmidTHmEADEE
# BEHFHE - X > crit

crit <- gbinom(1l - alpha, n, p@) # /NEWEDDHALE

# Xab—ariRtn
X_sim <- rbinom(nsim, n, p_true)
sim_power[i] <- mean(x_sim > crit)

# HERRE D

theory_power[i] <- 1 - pbinom(crit, n, p_true)
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sim_power <- numeric(length(sample_sizes))
. o S theory_power <- numeric(length(sample_sizes))
Y 7)La—k:
Ny > 23 == I for (i in seqg_along(sample_sizes

2al—3vMET ¢t In seq-alongisamp A

n <- sample_sizes[i]

o FEREDRBHERZE 2000 4 - BEIZEME (E@) —--coooomme
TV, TAEhDOEBRTELON  # crit (3 P_{HO}IX > crit) = o E@ETRADRIE
SHE#HEF _HIBTHR # BENEM - X > crit

o HOMEEMp trueD e ®E, E crit <- gbinom(1 - alpha, n, p@) # NEWESDHEI=
i X > critlCA->T=E1TD
BIEZHEL V2al—Y3 |(#o3aL—varith
UTCHAINT-IRH ) ZHE X_sim <- rbinom(nsim, n, p_true)

sim_power[i] <- mean(x_sim > crit)

HHBICABZWER X < crit -
DEREEE _EIMORESME |+ EWRRLS

BEANTEHEL, 1535IL0VTHE theory_power[i] <- 1 - pbinom(crit, n, p_true)
HAOZHE }
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B 7)La—K: B OEDEE

plot(df$n, df$sim_power, type = "b", pch = 19, col = "steelblue",
ylim = c(0, 1), xlab = "YU > 7)Y AL X n", ylab = "#&RHEAH",
main = "#RE ARG (FERE: HO p = 0.4, HL p > 0.4) ™)
lines(df$n, df$theory_power, type = "b", pch = 17, 1ty = 2, col = "darkorange")
ablineCh = 0.8, 1ty = 3) # 80% /N —DHZHR
legend("bottomright”,
legend = c("Simulation”, "Theory"),

pch =«(19, 17),
1ty =Nc(l nZ2),
col = c("steelblue"”, "darkorange"),

bty = ll " )



I B G &t LR ER

V7 )La—K:% 45 0D 14 1E|
H2J) E: R DHREEOEE S

|p10t(df$n, df$sim_power, type = "b", pch = 19, col = "steelblue",
ylim = c(@, 1), xlab = "2 TIY A X n", ylab = "KRHEN", | BBy H
main = "RE IR (FAMRE: HO p = 0.4, HL p > 0.4) ™) D HE
lines(df$n, df$theory_power, type = "b", pch = 17, 1ty = 2, col = "darkorange")
abline(h = 0.8, 1ty = 3) # 80% /N —D B TR
legend("bottomright",
legend = c("Simulation”, "Theory"),

pch =c(19, 17),
1ty = C(]-, 2)’
col = c("steelblue"”, "darkorange"),

bty = 11 ")
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B 7)La—k REREERDEZTRIETHHERT S

#t =970 —AL (WEFH)
df <- data.frame(

n = sample_sizes,

sim_power = sim_power,

theory_power = theory_power
)

df$abs_diff <- abs(df$sim_power - df$theory_power)
head(df)
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BTNk REREERDEZRIETLHERT D

# T—H7L—A (WEZER)
df <- data.frame(

n = sample_sizes,
sim_power = sim_power,
theory_power = theory_power

EMRE & BB IEDMMIREZFN L T a£(ZiBM

df$abs_diff <- abs(df$sim_power - df$theory_power)
head(df)




I SR B & *t IR AR
R EIRERDEDFEER

o o A~ WD

n sim_power theory_power

<dbl>
10
20
30
40
50
60

<dbl>
0.2585
0.5890
0.7880
0.8820
0.9370
0.9580

<dbl>
0.2616074
0.6010266
0.7802072
0.8761478
0.9290387
0.9588428

abs_diff

<dbl>
0.0031073914
0.0120266046
0.0077927692
0.0058521860
0.0079612614
0.0008427912



I B G &t LR ER

f, X Eﬁ, CIH ‘Aﬂﬂ D E D f, = % n |sim_power | theory_power abs_diff

<dbl> <dbl> <dbl> <dbl>
1 10 0.2585 0.2616074 | |0.0031073914
20 0.5890 0.6010266 | |0.0120266046
30 0.7880 0.7802072 | |0.0077927692
40 0.8820 0.8761478 | [0.0058521860
50 0.9370 0.9290387 | [0.0079612614

o o h~h WO DN

60 0.9580 0.9588428 | |0.0008427912

BTN BB B - BRO
B4 X & % ERE
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- BH:
LUTOREBBIZBEWTCEDRIGEZED new = 0.5, 0.6,
0.7, 0.8EZZTUL\ot=¢,ZE, BEANEDISIZEILT HM
BZELTHLD
¢ Ho:p new=p 0 vs Hi:p new>p 0 (FAIEZE)

o p 0=0.4 (JFERRDRIE)

B TILY A4 X n=20

EEKE x=0.025

REMET=E X(~Binom(n, p):R[E

vZal—33>mE%k:2000[E

A

&
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HEE DR | '

FRE SR (n =20, F{AIFRE: HOp=0.4,H1 p>0.4)

<

i .

| p_true sim_power theory_power abs_diff

0l e R o o

R = / 1 0.5 0.1220 0.1315880 0.009587982

@ < 2 0.6 0.4120 0.4158929 0.003892938

- ’ 3 0.7 0.7820 0.7722718 0.009728203

S . 4 0.8 0.9705 0.9678573 0.002642663
3 o e

050 055 060 065 070 075 0.80 -Ij-_‘/jc’)[/j—F[j:'fﬁE-;H:-ﬁLi—d—

ptrue



