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dat <- read.delim("http://phi.med.gunma-u.ac.jp/medstat/p0Ol.txt")
attach(dat)
mWT <- tapply(WT,SEX,mean); sWT <- tapply(WT,SEX,sd); IS <- c(1,2)+0.15
layout (rbind(c(1,2,3,4),c(5,5,6,6)))
hist(WT[SEX=="F"],main="000000000\WOOO0O",x1ab="00 (kg)")
hist(WT[SEX=="M"],main="000000000\WOOO0O",x1ab="00 (kg)")
qgnorm (WT[SEX=="F"] ,main="00000000\O0O000000O",ylab="00 (kg)")
qqline (WT [SEX=="F"],1ty=2)
qqnorm(WT [SEX=="M"] ,main="00000000\n0000000O",ylab="00 (kg)")
qqline (WT [SEX=="M"],1ty=2)
levels(SEX) <- c("O0O","00O™)
boxplot (WISEX,main="00000000000",ylab="00 (kg)")
stripchart (WI~SEX,method="jitter",vert=T,ylab="00 (kg)",main="0000000000000
goom)
points(IS,mWT,pch=18); arrows(IS,mWT-sWT,IS,mWT+sWT,code=3,angle=90,length=.1)
detach(dat)
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ooos, 8, 10,11, 120000000000000000

0000000000000 00000000D00D00D000R=(5h+84+10+11+12)/5=9.2
0000000000000000000RO0O0O0O0O0O0O0O00Omean() 0000000000 O0O0OO
0000000000 0Omean(c(5,8,10,11,12)) 0000000000000 O000O0OOO0O0OOOOOOO
cobobobooobooooooooooOooOoOobOoboOob0obooOooooOoOoOoOooOoOoO0oOOoOoOobOboOOobooOOn
00000000000 X0O0O00Omean(X) O sum(X)/length(X) 0000000

X <- ¢(5,8,10,11,12)

mean (X)

0000000000000 000D000D000000000 (median) 0000 (mode) J0DDOOO
0000000000000 000D00000D00OD0000O (eentrality) DD0DO0ODOODOODOODOO

gooboobbooboobobooobooboooboobbooboobbooboobbooboon
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000000 X-XO0O0O0OO0ODO0O0OOO00000000000000000000:z000000000
O0002z=X-X00OO0OOO0OODOOOO0DO0O000000000000000000000000000
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booooooooooooooooOOOOOOOOO0O0OoOoOoOoOoOoOODOOOOCOCODObOOOOOnOn
gboogn

ogn

00 AO02,4,6,8 1000000000000000000B0O02,4,6,8,300000000000
0000000AOCOO0OOOO0G600000000000000000—4,-2,0,2,400000000
0000000BOOOOOOOOOO

00000 ROOOOOOOODOOOOOOO

X <- ¢(2,4,6,8,30) \
barX <- mean(X)
barX
x <- X-barX
b4
\\éum(x) //

000000 (weighted mean)
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O0000ooo0oOooooOoOoOooD200005000030000000000000000 TOEICODO
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P <- ¢(440,470,610)
N <- ¢(200,500,300)
sum (N*P) /sum (N)
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000000000000000000000000000000000000000000000000
O00000000000000000000000000000000000000000000000
00000000000 00000000000000000000000000000000000000
000D00000000000000 10000000000000000 50000 8000100000 15
00300000 50000000000000000000000000000

P <- ¢(5,10,30)
N <- c(80,15,5)
sum (N*P) /sum (N)

cooboooobobooobooooooOoooOoboOoobOo00oOoOoOoOoOoOOoO00ObOOO0OobOOOOoOoon
000 2330000000000 000000000000000O0

P2 <- c(P,2330)
N2 <- c(N,1)
sum (N2*P2) /sum (N2)
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O000000000000000000000000*00000000000000000000000
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ROODODODODDODODDOOODOmedian() D000 ODO0ODOODOODOODODOCOODDODODODODOOD
median(c(1, 4, 6, 8, 40, 50, 58, 60, 62)) 0000000
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00o00o0oo0o0o0o0oo0o0oo0002,4,7,9, 12,15, 170

RO

x <- ¢(2,4,7,9,12,15,17)
mean (x)

median(x)

000000000 94300000 9oooooogag
ogno

00000000000000000002,4,7,9,12, 15, 17, 46, 540

ooooooooooooooOooD 18400000 12000000000C000000000O0O0O0OAO
ooboboooooboooooooooooooboOoboobooooooooooOoOooooOoobboOooobooOoo
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[median(c(4,6,9,10,11,12)) )
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000000000000000 8000000CGrimm (1993) 000000000000000000
0000D000D000000000000000000000000000000000000000000
0000

000MO0D00000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000

0000011122233300000000000000000000000000000000000
00000000.671.00 1.33 1.67 2.00 2.33 2.67 3.003.33000000000000000000000
000 1/30000000000000000000 0.671.001.33000000000000000000
0oo

00000000000000000000000 LOODO0O0OO0 hO0OOOOO0OO0OOOO fm O
000000000000 FOOOOOOOOOOOOOOF+100,F+200, ..., F+fm 00 OO
000000L41/(2fm)*h, L+3/(2fm)*h, ..., L+(2fm-1)/2fm)*h 0000000 0F4+x 000000
L+(2x-1)/(2fm)*h 0000

oboboboooboooo8suboboooooooooboooboDbo
oo bOOo [0O0o

7.67 8.00 833
oooooooooooooslroooo

00000000000 me.67 7.00 7.33 7.60 7.80 8.00 8.20 8.40 8.75 9.25 9.75 10.250 0000000
0008000820000 810000MM1122330000000000000000CDOOODO0OO0.751.25
1.7522527532500000000000000 1750 225000020000

coobooooobobooobooooooOoOoOoboOoobOo0oboOoOoOoOoOOoO00ObOOOoOobOO0OOoOoon
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45-49 1 76
40-44 2 75
35-39 3 73
30-34 6 70
25-29 8 64
20-24 17 56
15-19 26 39
10-14 11 13
5-9 2 2
0-4 0 0

0000000000000 00000000000MOoO0D0OO 600000000000 (7641)/2=
38.50000*0385000000000000000015-1900000000000000000000
000000 15-1900000000RO0ODO0ODO FactorOOOOOOOOOOOODOOOOOOOOO
gbooooooooboboboooog

it03-1.R

CA <- 10:1%5-3

FRE <- ¢(1,2,3,6,8,17,26,11,2,0)

X <- c(rep(CA,FRE))

median(X)

500000000000000000000000000000000000O0OOO0ONONONO0O0O000
000000000000GrimmO0 15-1900 260000000000000000000 [ 14.5+5/52,
14.5415/52, 14.54+25/52, ..., 14.5+245/52, 14.5+255/520 0000 003850000000000000
00000145+ (245 +255)/104 ~19.3000 19300000
000000000000000000000000000000000000000000000000
00000000000000
o [M2=E )

fm
00000000 LO00000O00000D00U0o00FO0O00O000ODO0O0O0O0DO0O00O0O fim
O000ooO0o0oooooooROOODODOO
ooooooooooooogono

1. 00000 NDODOOOODOO(N+1)/20000000000F+z=(N+1)/20 2000000
0L+ (2z—1)/(2fm)*h0000000

L+ (N+1-2F—1)/(2fn)*h=L+ (N/2=F)/fm*h

oooo

*7Grimm(1993)DD 760 20000 3800000000000000000O00OO0O0OOOOOOOOOOOO 2000
o0o000ooO000oo0o00o0o0oo0o000oo0o0o00 30009000000000000000D0 10000 200000
gooooooooo



2. NODOOOODODOOOO N/2000 N/24+100000000F+2=N/20 F+z=N/2+1
0z0000000 L+ (2z—1)/(2fm)+h00000

L+ (2(N/2 = F) = 1)h/(2fm)

L+ @2(N/2+1-F)—=1)h/(2fm)

oooooooooog
L+ (N/2—=F)/fm*h
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goocooooboobooobooobooooOoobOoOoOooOoooooooooboooboboobobooboooon
gopbooobooooboooooo
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X <- c¢(7, 7,7, 8, 8, 8, 8, 8, 9, 9, 10, 10)
names (sort (table (X) ,dec=T)) [1]

0000000000000 000000002000 sort(table(X),dec=T) 00000000000
goobooboboboooooboobobobobooo

0000(1)00000000000O000O0000(2)UO0D0D0DLO00DO0D0D0D0ODO0ODDOODOO
00000000 @3) 0000000000000 00O000O00000D0ODO0OUODODO0ODOOOOOOD
0000000000000 000O00000O0000000O()ooDOoDO0DoDOD0OoDOoDDOoOoOOo(?)oo
0000000000000 000000D0®00000000000000000D000000DOODOO0
gooboobobobooooooooooobobobobooboboobooboobDobobobobobooo
goooooboobobooboobboobobooboooboboobuoobbooboobbooboobo
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0000000000000 D000 (geometric mean) 00000 (harmonic mean) 000000000
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“000000000000000000000000000000000000000000000000000000000
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omoooooooooboobooobooobooooobOooobOOooooobooooooboboooboboOoboo
goboboboooboooooooooooooboooboooooooooooooooooobooOooooOn
cobobooooobooooooooooOoooOobOo0oboOooOoOobooOooOoOoOOoOoOoOOoOoobboOooobooOoOn
#0 0000000000000 0O00m

X <-c(2, 4, 7, 9, 12, 15, 17, 46, 54)
exp(mean(log(X))) # prod(X)~(1/length(X)) 0O DO
1/ (mean(1/X))

O O 0O O O Variability[

0.2 0.3 0.4
|

probability density

0.1

coboooooobobooOobooooOoOoOoO0OoOboOoOobOOoO0OoOOOOoOOOO0b0ObOO0ObObOOOOOoOn
O00D0o0OO0*°0000000 0000000000000 000000000000000000000
oooob 100000o0ooooooooooooo 40000000000000000000000O00O0O
ooboboooooboooooboooooooooboOobooooooboooooooOoooDooag

10000000 ROODODDOOODODOOOOD

x <- seq(-5,5,length=1001)

z1l <- dnorm(x,0,1)

z2 <- dnorm(x,0,4)
plot(x,z1,type=’"1’,1ty=1,ylab="probability density’,xlab=’’)
points(x,z2,type="1",1ty=2)
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coboobobooobooooooooooboOoobooooooOoOoOoooOooOoOobOOoOoOobooOoo
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gobooboobbooboobooobuoobbooboobo

00000 (Inter-Quartile Range; IQR)

cooboooobobocooboooOoOoOoOoOoOoOboOoO0obOOo0OO0obOOOOoOOOO0b0ODbOOObObOO0OOOoOn
0000000000000 0O0O00D0000 1/4,2/4,3/4A00000000000 (quartile)yDO0O1/4
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goobobooobooooooooOoOooOoOobOOoO0OobOOoOoOoOoOoOoOoOOOoOO0OOOOODObOOObOoOOn
0000000000000 00000000 Q1,Q2,Q300000000000ROOOfivenum() OO
gooboooooooooboooooood

0000000000000 0000000000000DO0DO00O0DO00O00O0O (quantile)0O00O
0000000000000 00000D0 (percentile) 0000000000000 OO0ODO 2500000
000000000 7%O00000000000RO0O0O0O0O0 X0 200000000008 00000
0000000000 quantile(X,c(0.2,0.8)) 0000 quantile() OO0OO0OOO0O0O0OOODOOODO
000000000000 00 ¢(0,0.25,0.5,0.75,1) 00 0000000000000 O0Oquantile(X) O
fivenum(X) OO0 OO O0OOODO

oooooooooooooooOooooooO0oooOOoboOoOooooObocOoOoOoooOObOObOOO0on
2h000OOoOCOOOOO0OOOOoOoOoOoOoOooooooOoOoOoOoOooOooOoOoOoOsobObObOObObbODbbb
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00000 (Semi Inter-Quartile Range; SIQR)

goboobobooboobbooobooboooboobbooboobbooboobbooboOoo
goooooooooobobobooboooboooooobobobobobooooboobooboobOoDbon
O00000000IQRO SIQROOOOOODOODODDOOOODOOOOOOOODOODODOOOOOOOOD
goooog
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000000000000000000 2800000000000 50.5, 58.0, 47.5, 53.0, 54.5, 61.0,
56.5, 65.5, 56.0, 53.0, 54.0, 56.0, 51.0, 59.0, 44.0, 53.0, 62.5, 55.0, 64.5, 55.0, 67.0, 70.5, 46.5, 63.0,
51.0, 44.5, 57.5, 6400 000 kgD OO ODDOODOO0DOO0ODOODOOOOOOODOOODOOOO
ooooo

00000000 p03.t4xt0000000000000RDOOOODOOOOOOOOO*MD

r it03-2.R p\
dat <- read.delim("http://phi.med.gunma-u.ac.jp/medstat/p03.txt")
X <- dat$wT
Q <- fivenum(X)
Q1 <- Q[2]
Q2 <- Q[3]
Q3 <- Q[4]
IQR <- Q3-Q1
SIQR <- IQR/2
cat("0000O0O=",IQR," [",Q1,",",Q3,"]0","00000=",SIQR," \n")

N J

0000 (mean deviation)
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0000000000000000000000000000000000000000000000000
0000000000000 00*2000000000000000000000000
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000 140000000000 BOOOD AOOOOOOOOOOOOOO0O000000 BOOOOO A
00000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000
0000000000000 000000000000000000000000000000000000
000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000
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N 000000000 fivenum() 00000 quantile() 000000000000000
*12 pppooOo0000000D0000000D0000000D00000O0
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O000000XO0000R,0000000000000000 AQDOOOODOO 1.71000BO0O0O0O0O
O005140000000000000 ROOOOOO0O0O00O000000O

MD =

~

A <- c(11, 12, 13, 14, 15, 16, 17)
B <- c(5, 8, 11, 14, 17, 20, 23)
mA <- mean(A)

mB <- mean(B)

sum (abs (A-mA) ) /NROW(A)

sum (abs (B-mB) ) /NROW (B)

/

gobodbobooboobobooboobboooboobbooboobbooboobbooboOoo
gobooooooooobobobooboooboooooobobobobobooooboobDobobOoDbon
googn

0O (variance)

joooooooooboobobbbbboboodooooooobobobobbbbb0o00ooUoUUo o
O0o00ooooooodooooooooooooooooooooooo voo
L, T(X-X)
n
0ooooo*000000 0000000000 R—-1000000000 (unbiased variance) O O
0000000000000 0000000000000000000O000000 VOO

> (X -X)?

n—1

Vub =

O000ROODODOOO0O0XOOO0OO0OOOOvarX) 0O0OOO0D0OOOO

0000 (standard deviation)

goobodobobooboobboooboobooobuoobbooboobbooboobboobooo
000000000000000000000000000000Mean+2SD*00000000 95%00
0000000000000 000000O00000RUODO0OODOD XO0OOOOoOoooosdax)ooOo
goobooo

*130000000000000000000000000 V=) X2?/n—X200000000000000000000000
ooooooo

*14gpgpopooD 2SDO0O0O0DO0O00O0O0 9750000000 1.959964.. 000000 2000000 20000000
ooooo
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0000 (standard error) 00 0 OO (coefficient of variation)

ooobooooooooobooooobOoOooobo0ooDboOo0ooooOoooooObo0oDbDOoOoooOoOOoOooon
0000 v/»00000000000000000000*00000 (standard error; SE) 000000
O00O0SDhbO SE0000O0O0OO0O0000O0OoOoOoO000ooooooO00oooooOoooooo
ooooooooOoOoOboOOoOOOOO0 10OO0O0O0OO0OO0O0OOO0OOO0OoOoOooOoOOOOODbOOOB0O0O0
0%00000000000000000000D0000000DO00O00O0ODO0O0DOO0DOOOOOOOD
Oooooooooooooo

gon

obobooobooooooobooboboboboooboooooobobobobobboboooooDooDo
gboboobooboboobooboobbooboobobooboobboobooboboobbOooboo
goboobooboooboobuoooboo+sobbooboobbooboobo

g

ROODOOOOOOO0OO0OO0OOO0DOOO0O0O0O0Otry(data()) 00000000000 O0O0O0OOOO
000 ChickWeight 0000000000000 O0O0O0OOODOOOOCOOOCOOO04000000000
oooooboso00ooooonooboboono200000000000000000000000D0O0O0

Chick 0000000000000 O0O0000O0O000O0Diet0 0000000000000 O0O0O0OO
O0000000Time0 0000000000000 0O0OO00O0OD0O0O00O00O0O0Oweight0OOOOOO
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data(ChickWeight)
attach(ChickWeight)
X <- weight [Time==20]
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