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#data=read.table("http://www. amstat.orqg/publications/jse/datasets/babyboom.dat.tzt", header=F)
#names (data)=c("time", "gender", "weight", "minutes")#A|Zf. 2, §Y, M=, 2#
#chapter7=datal,c(2,3)]

#save (chapter?, file="ch7.Rdata")

load("ch7.Rdata")

X1=chapter7 [chapter7$gender==1,] #girls weight

X2=chapter7 [chapter7$gender==2,] #boys ' weight
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AAA] : P(F > ¢,) = 0.025, P(F < C) = 0.025 = C; = 0.392,C,, = 2.360

712ve] : {F < 0.392} U {F > 2.36}

P value : 2 x [1 — P(F > 2.177)] = 0.076

4. 44 7\2/A9

F=2177 < 2.36 — not reject H,

P=2x][l1-P(F>2177)] =0.076 > 0.05 — not reject H,

# YA
Si=var(X1$weight)
S2=var (X2$weight)
(Ftest=S1/52)

## [1] 2.177104

# oAz, 7|2}k
alpha=0.05
(n=length(X1$weight))

## [1] 18



(m=length(X2$weight))

## [1] 26

(c.1l=qf (alpha/2, (n-1), (m-1)))

## [1] 0.3924002

(c.u=qf (1-(alpha/2), (n-1), (m-1)))

## [1] 2.359863

# p value

(Pv=2%*(1-pf (Ftest,17,25)))

## [1] 0.07526262

# test critical value

(Ftest > c.u) | (Ftest<c.1)

## [1] FALSE

#test p wvalue
Pv < alpha

## [1] FALSE

var.test (chapter7$weight~chapter7$gender)

##

## F test to compare two variances

##

## data: chapter7$weight by chapter7$gender

## F = 2.1771, num df = 17, denom df = 25, p-value = 0.07526

## alternative hypothesis: true ratio of variances is not equal to 1
## 95 percent confidence interval:

## 0.9225552 5.5481739

## sample estimates:

## ratio of variances

## 2.177104
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(X1 — X3) = (m1 — p2)
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o/1/n+1/m ©.1)
~1)S2 + (m —1)S2
_ _1)q2
TZ(XI X2 ,UQ/ (n 125+ 1)52~t(n—|—m—2)
o 1/n+1/m o?(n+m —2)
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= (n+m—2)
(X1 — Xa) = (1 — p2)
T= +m—2

V1/n+1/m (ntm=2)

AT SALE i — iy = 0 0|82 AR EAZFL

3132.444 — 3375.308
520.1151 x /1/18 + 1/2

3. 7Hd Y 71& 273

—1.5229
F5A3, T 2X
AAZ] : P(T < ¢;) = 0.05 = C; = —1.6820
71749 T <

—1.6820

P value : P(T < —1.5229) = 0.0676



4. 74 A2/

T = —1.5229 > —1.6820 — not reject H,

P(T < —1.5229) = 0.0676 > 0.05 — not reject H,

# Z8SHE
(barxl=mean(X1$weight))
## [1] 3132.444

(barx2=mean (X2$weight))

## [1] 3375.308

(n=length(X1$weight))

## [1] 18

(m=length(X2$weight))

## [1] 26

Si=var(X1$weight)
S2=var (X2$weight)
sp=sqrt (((n-1)*S1+(m-1)*52) / (n+m-2))
(T=(barxi-barx2)/(sp*sqrt(1/n+1/m)))

## [1] -1.522856

# 973|, 7|2t
alpha=0.05
(c.1l=qt(alpha,df=n+m-2))

## [1] -1.681952

# p value
(Pv=pt (T,df=n+m-2))

## [1] 0.06764459

# test critical value

(T < c.1)

## [1] FALSE

#test p wvalue
Pv < alpha



## [1] FALSE

t.test(chapter7$weight~chapter7$gender ,mu=0,alternative="1ess",var.equal=FALSE)

##

## Welch Two Sample t-test

##

## data: chapter7$weight by chapter7$gender

## t = -1.4211, df = 27.631, p-value = 0.08324

## alternative hypothesis: true difference in means is less than O
## 95 percent confidence interval:

#it -Inf 47.99869

## sample estimates:

## mean in group 1 mean in group 2

## 3132.444 3375.308
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t.test(chapter7$weight~chapter7$gender ,mu=0,alternative="1ess",var.equal=FALSE)

##

## Welch Two Sample t-test

##

## data: chapter7$weight by chapter7$gender

## t = -1.4211, df = 27.631, p-value = 0.08324

## alternative hypothesis: true difference in means is less than 0
## 95 percent confidence interval:

## -Inf 47.99869

## sample estimates:

## mean in group 1 mean in group 2

## 3132.444 3375.308



(A-SEE) gy o] HA(Paired Data)
Atgz: ALRAZF 22 oA AFI olF 9] AF

A.data=read.csv("./data/01.anorexia.csv",header=T)

str(A.data)

## 'data.frame': 17 obs. of 2 variables:
## $ Prior: num 83.8 83.3 86 82.5 86.7 79.6 76.9 94.2 73.4 80.5 ...
## ¢ Post : num 95.2 94.3 91.5 91.9 100.3 ...
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AAX], 712+ : P(T < C)) = 0.05 — C; = —1.7458  {T < —1.7458}

P value : P(T < —4.1849) = 0.0003



4. 74 A2/

T = —4.1849 < C; = —1.7458 = Reject Hy

P(T < —4.1849) = 0.0003 < 0.05 = Reject Hy

D=A.data$Prior-A.data$Post
# HEEAZF

(bard=mean (D))

##

[1] -7.264706

ssd=var (D)

(T=

##

bard/sqrt(ssd/length(D)))

[1] -4.184908

# QAE, 71249, pvalue

(c.

##

1=qt(alpha,df=(length(D)-1)))

[1] -1.745884

(pvalue=pt(T,df=(length(D)-1)))

##

[1] 0.0003501266

# I 7|2t/

T<c.1l

##

[1] TRUE

pvalue<alpha

##

[1] TRUE

t.test(A.data$Prior,A.data$Post,paired=T,alternative="1ess")

##
##
##
##
##
##
##
##
##

Paired t-test

data: A.data$Prior and A.data$Post
t = -4.1849, df = 16, p-value = 0.0003501
alternative hypothesis: true difference in means is less than 0
95 percent confidence interval:
-Inf -4.233975

sample estimates:



## mean of the differences

## -7.264706
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HREAFT AX(ATF7H)

b SSt/(k—1)

= SsB/n=h ™ F(k—1,n—F)

150.0933/(3 — 1)

= 30139.38/(150 —3) 300

ad=read.csv(file="./data/age.data.csv",,header=T)
ad$scale=factor(ad$scale)

yl=ad$age [ad$scale==1]

y2=ad$age [ad$scale==2]

y3=ad$age [ad$scale==3]

y1.mean=mean(y1)
y2.mean=mean (y2)
y3.mean=mean (y3)

y=mean (ad$age)

sse.l=sum((yl-y1l.mean) ~2)
sse.2=sum((y2-y2.mean) ~2)
sse.3=sum((y3-y3.mean) ~2)

(sse=sse.l+sse.2+sse.3)

## [1] 30139.38

(dfe=length(y1l)-1+length(y2)-1+length(y3)-1)

## [1] 147

sst.1l=length(yl)*sum(yl.mean-y) "2
sst.2=length(y2)*sum(y2.mean-y) "2
sst.3=length(y3)*sum(y3.mean-y) "2
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(sst=sst.l+sst.2+sst.3)

## [1] 150.0933

(dft=length(levels(ad$scale))-1)

## [1] 2

# check the decompostition

(SST=sum((ad$age-y)~2))

## [1] 30289.47

(SS=sst+sse)

## [1] 30289.47
# HE3SHE

(F=(sst/dft)/(sse/dfe))

## [1] 0.3660281

7 AE 71E AR: 79 £F 5%

AA ], 712+ : P(F > C.u) = 0.05 — C.u = 3.057621  {F > 3.0576}

P value : P(F > 0.3660) = 0.6941

A /7124 2%

F =0.3660 < 3.0576 — cannot reject Hy

P(F > 0.3660) = 0.6941 > 0.05 — cannot reject Hy

#2/ A=/
(c.u=qf (1-alpha,dft,dfe))

## [1] 3.057621

# p value
(p.v=1-pf (F,dft,dfe))

## [1] 0.6941136
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F>c.u

## [1] FALSE

p.v<alpha

## [1] FALSE

ow=1lm(age~scale,data=ad)

anova(ow)

## Analysis of Variance Table

##

## Response: age

#it Df Sum Sq Mean Sq F value Pr(>F)
## scale 2 150.1 75.047 0.366 0.6941
## Residuals 147 30139.4 205.030

x <- seq(0, 4, by=0.01)

yf <- df(x, 2, 147)

par(mar=c(2, 1, 1, 1))

plot(x, yf, type="1", ylim=c(-0.1, 1), xlab="", ylab="", axes=F)
abline (h=0)

cu.r <- round(c.u, 2)

polygon(c(cu.r, x[x>=cu.r], 4), c(0, yfl[x>=cu.r], 0), col="red")
arrows(c.u, 0.3, c.u, 0.08, length=0.1)

#abline (v=c.u)

text(c.u, -0.1, paste("P(F > ", round(c.u, 3),")=0.05", sep=""), cex=0.8)
lines(c(F, F), c(0,df(F, 2, 147)), 1lty=2)

arrows(F, -0.05, F, 0, length=0.05)

#abline (v=F)

text(F, -0.1, paste("F=", round(F, 3),sep=""), cex=0.8)
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=0.05

P(F > 3.058)

0.366

F
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