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1.2 7449 A 27 (Hy Null Hypothesis) vs. i 7} (H; Alternative Hypothesis)
o AFZHAT} 72 B9 AEE A= iRkl 27 9] Yo ' Ve
o HF7HA ; 71ES A7t fA "= 714
o 7 : 7]E9 AHoll2= Y-S etk 7He
o 7MAAA : AFIHES 714N 5= = A7 A=A E A5 A Y

Hy: u=1220(mm)

Hy: u #1220(mm)

1.3 ZAAS A F(test statistic)
o HATAID: Al AHESt= SAF
o FIF7Hdo] Folet= 7HY stoll A A TAIFS] ahS ALt

Testset=c (1205, 1194, 1200,1221,1228,1167,1144,1288, 1242,1171, 1157, 1248, 1203, 1230, 1208)
load("Testset.Rdata")

barx=mean(Testset)

ssx=sqrt (var(Testset))

N=length(Testset)

mu0=1220

T=(barx-mu0) / (ssx/sqrt (N))

print ("Test statistic T=")

## [1] "Test statistic T="

print (T)

## [1] -1.317491
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e type 1 error: 777 o] Biot=d = ST AAsk= ¢ (371 fled e 45 Edlls &F/)
o type 2 error : A7 o] ER=HE HATHY HASHE A9 (27 AdetlE Eol & oF)

e type 1 errorg 1145}, type 2 errorg #| 45}

o 1 AH type 1 error®] 4=5=-1-2] 4= (significance level)=a
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142 AARAA 7149 FRTAZTLE 97H A=/714E& AHske 71
o FEHAY Ho:p=po vs. Hi:p# o

QEZE):Hy: pu =y vS. Hy:u > uo

= Uo vs. Hy:p <o

K
o A/ NAR: AAEAFC] AAHET A eH) 7124/ AF7HS 7145 A

Caj2: P(T > ¢yy2|Ho) = P(T < —cqyn|Hp) = /2 {T|T < —cus2} U{T|T > casn}
Cay2: P(|T| > cus2|Ho) = /2 {T||IT| > cus2}

Cou P(T > cou|Hy) = & {T|T > cau}

e P(T < —cy|Hy) = & {T|T < —cyy}

alpha <- 0.05
ul <- qt(1-(alpha/2), df=14)
11 <- -ul

par (mar=c(0.5,1,1,1))

x <- seq(-3, 3, by=0.001)

y <- dt(x, df=14)

plot(x, y, type="1", axes=F, ylim=c(-0.02, 0.38), main="", xlab="t", ylab="")
abline (h=0)

polygon(c(-3, x[x<11], 11), c(0, y[x<11l], 0), col=2)

#polygon(c(-3, l1), c(0, 0), col=2)

polygon(c(ul, x[x>ull, 3), c(0, y[x>ull, 0), col=2)
#text(-2.5, 0.1, expression(plain(P)(T<t) == 0.025), cex=0.7)
#text (2.5, 0.1, expression(plain(P)(T>t) == 0.025), cez=0.7)
text (11, -0.02, round(11,3))

text(ul, -0.02, round(ul,3))
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alpha <- 0.05
u.s <- gt(1-(alpha), df=14)
l.s <- qt(alpha,df=14)

par (mar=c(0.5,1,1,1))

x <- seq(-3, 3, by=0.001)

y <- dt(x, df=14)

plot(x, y, type="1", axes=F, ylim=c(-0.02, 0.38), main="", xlab="t", ylab="")
abline (h=0)

polygon(c(-3, x[x<1.s], 1.s8), c(0, ylx<1l.s], 0), col=2)

text(1l.s, -0.02, round(l.s,3))
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way crits-1.pdf

par(mar=c(0.5,1,1,1))

plot(x, y, type="1", axes=F, ylim=c(-0.02, 0.38), main="", xlab="t", ylab="")
abline (h=0)

polygon(c(u.s, x[x>u.s], 3), c(0, ylx>u.s]l, 0), col=2)

text(u.s, -0.02, round(u.s,3))
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alpha <- 0.03

ul.3 <- qt(1-(alpha/2), df=14)

11.3 <- -ul.3

print ("crit at sig level 3%: two-way")

## [1] "crit at sig level 3%: two-way"



print (ul.3)

## [1] 2.414898
print (11.3)

## [1] -2.414898

alpha <- 0.03

ul.3.1 <- qt(1-(alpha), df=14)

11.3.1 <- -ul.3.1

print ("crit at sig level 3%: one-way")

## [1] "crit at sig level 3%: one-way"
print (ul.3.1)

## [1] 2.046169

print (11.3.1)

## [1] -2.046169

alpha <- 0.01

ul.1 <- qt(1-(alpha/2), df=14)

11.1<- -ul.1

11.1<- -ul.1

print ("crit at sig level 1%: two-way")

## [1] "crit at sig level 1%: two-way"
print (ul.1)

## [1] 2.976843

print (11.1)

## [1] -2.976843

alpha <- 0.01

ul.1.1 <- qt(1-(alpha), df=14)

11.1.1 <- -ul.1.1

print ("crit at sig level 1%: one-way")

## [1] "crit at sig level 1%: one-way"



print (ul.1.1)
## [1] 2.624494
print (11.1.1)
## [1] -2.624494
1.5.2 p-value
e p-value: P(T > |t) (FZ7%) P(T > 1), P(T < 1) (357%)
o Ao Arle] AREAAZE 7ML ASA L, 7|2 A L Tobe o5z
o 7MAAR: > P(T > [t]) (F5H%) , a > P(T > t),a < P(T < t) (F5H%) o|H 7=
pv.T=1-pt (-T,df=(N-1))+pt(T,df=(N-1))
print ("Pvalue . Two way test")
## [1] "Pvalue . Two way test"
print (pv.T)
## [1] 0.2088289
print ("Ho reject at 5%7")
## [1] "Ho reject at 57"
pv.T<0.05
## [1] FALSE
print ("Ho reject at 3%7")
## [1] "Ho reject at 3%7"
pv.T<0.03
## [1] FALSE
at 1%7")
1%7"

print ("Ho reject
at

## [1] "Ho reject

pv.T<0.01
## [1] FALSE



pv.T.1=pt(T,df=(N-1))

print("Pvalue one way test(smaller)")

## [1] "Pvalue one way test(smaller)"

print (pv.T.1)

## [1] 0.1044145

print ("Ho reject

## [1] "Ho reject

pv.T.1<0.05

## [1] FALSE

print ("Ho reject

## [1] "Ho reject

pv.T.1<0.03

## [1] FALSE

print ("Ho reject

## [1] "Ho reject

pv.T.1<0.01

## [1] FALSE

at

at

at

at

at

at

5%7 " )

5%?n

3%7 n )

3%?n

1%?”)

1%?||

2 9 2D IHEEA

2.1

1. 744 %4

_ X~
_s/\f(N)

H,: T

7hd e A A% 5 E S

Cou -

.0S

~ t(N — 1)

2% B 7MY oot Wl BRA

P(T > cau) =0.05 = coy =

_3133.444 — 2800

631.58281/18

=2.233



qt(1-0.05,17)

## [1] 1.739607

4. A /77 AR

T =223 > 1739607 = Reject H,
P(T>t)=

1-pt(2.23,df=17)

## [1] 0.01975833

< 0.05 = Reject H,

#data <- read.table("http://www.amstat.org/publications/jse/datasets/babyboom.dat.txt", header=F)
load("weight.Rdata")
str( data )

## ’data.frame’: 44 obs. of 4 variables:

## ¢ Vi: int 5 104 118 155 257 405 407 422 431 708 ...

# $V2: int 1122211222 ...

## ¢ V3: int 3837 3334 3554 3838 3625 2208 1745 2846 3166 3520 ...
## $ V4: int 5 64 78 115 177 245 247 262 271 428 ...

names (data) <- c("time", "gender", "weight", "minutes")
tmp <- subset(data, gender==1)
weight <- tmp[[3]]

barx <- mean(weight)

s <- sd(weight)

n <- length(weight)

hO <- 2800

( t.t <- (barx - h0) / (s / sqrt(@)) )
## [1] 2.233188

alpha <- 0.05
( c.u <- gqt(1-alpha, df=n-1) )

## [1] 1.739607
( p.value <- 1 - pt(t.t, df=n-1) )

## [1] 0.01963422



t.test(weight, mu=2800, alternative='"greater")

##

## One Sample t-test

##

## data: weight

## t = 2.2332, df = 17, p-value = 0.01963
## alternative hypothesis: true mean is greater than 2800
## 95 percent confidence interval:

## 2873.477 Inf

## sample estimates:

## mean of x

## 3132.444

# =H XM . 12 6-8

par (mar=c(0,1,1,1))

x <- seq(-3, 3, by=0.001)

y <- dt(x, df=n-1)

plot(x, y, type="1", axes=F, ylim=c(-0.02, 0.38), main="", xlab="t", ylab="")
abline (h=0)

polygon(c(c.u, x[x>c.ul, 3), c(0, ylx>c.ul, 0), col=2)
abline(v=c.u,lwd=1)

text(c.u, -0.02, paste("c.u=", round(c.u,3)))

abline(v=t.t,lwd=4)

polygon(c(t.t, x[x>t.t], 3), c(0, ylx>t.t], 0), density=20, angle=45)
text(t.t, -0.02, paste("t=", round(t.t, 3)), pos=4)

c.u=|1.74 | t=2.233
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2.2 RATH|E /HAAA: of L BIF5

1. 7bd 5

.US Hy:p>01

pA—p)
N
p=X/n=) (Z)/N Zi~bp), p=Z~N(pp(l-p)/N)
z—_P=p _ P70l 55
px(1—p) 0.1x(1-0.1) ’
N 100

3. 7H e )% A Ol E 5% 0 2% S

Ca,u . P(Z > C‘x’u) - 0.05 — C(X,M -
gnorm(1-0.05)

## [1] 1.644854

4. A /77 A

Z =033 <1.644854 = Not Reject H,

P(Z > 0.33) =
1-pnorm(0.33)

## [1] 0.3707

> 0.05 = Not Reject H,

tmp <- read.table("./data/restitution.txt", header=T)
rel <- ifelse(tmp$rst < 0.4134 | tmp$rst > 0.4374, 1, 0)

n <- length(rel)

nos <- sum(rel)

Sp <- nos / n

hp <- 0.1

(z <- (sp - hp) / sqrt( ( sp*x(l-sp) )/n ) )

## [1] 0.3196014

11



alpha <- 0.05
( c.u <- gnorm(l-alpha) )

## [1] 1.644854

( p.value <- 1 - pnorm(z) )

## [1] 0.3746353

prop.test(nos, n, p=0.1, alternative="greater", correct=FALSE)

##

## 1-sample proportions test without continuity correction
##

## data: nos out of n, null probability 0.1

## X-squared = 0.11111, df = 1, p-value = 0.3694

## alternative hypothesis: true p is greater than 0.1
## 95 percent confidence interval:

## 0.0684615 1.0000000

## sample estimates:

#Hit P

## 0.11

# TH =& . 72l 6-9

par (mar=c(0,1,1,1))

x <- seq(-3, 3, by=0.001)

y <- dnorm(x)

plot(x, y, type="1", axes=F, ylim=c(-0.02, 0.4), main="", xlab="z", ylab="")
abline (h=0)

abline(v=c.u,lwd=1)

abline(v=z,1lwd=4)

text(c.u, -0.02, paste("c.u=", round(c.u,3)))

text(z, -0.02, paste("z=", round(z, 3)))

polygon(c(c.u, x[x>c.u], 3), c(0, ylx>c.ul, 0), col=2)

polygon(c(z, x[x>z], 3), c(0, y[x>z], 0), density=20, angle=45)
text (1.2, 0.3, paste("P(Z>z)=", round(p.value, 3)), cex=0.8)
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P(Z>2)= 0.374
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