oottt botdbootdgbd

0000 (nminato@med.gunma-u.ac.jp)

20040 100 250

g0oo0dooooooocROOOOOOOUOOOOD 40000000000

1 O000DbOooooooood

ocooooooooooobooboooooooooboOobobOOOoOooooooOoObObobOOoOoooo
obobooooooooooobooboooooooobooOoOobObOOoOoOoOoOooooOoObObbOOoOoOoon
000000000000000000000000 (descriptive statistics) D 000000

ooooooobooooooooobooobooobooooobOOoOobOOobOboOoObOoDbODbOO
O0000000000N(u,e?)000000000000000 w000 200000000
0000000000000000000p0000000000000002000000000
ooooogoo

000000000000 central tendencyD 00000000000 00O000O0OOO0OO
O variabilityD O OO0 00000000

ooboboboooboooooooooooooobobooOoOoObbObOOOoOoOooOoooooonoo
ooooooooooooooboooooooooooboooooooooooooooooon
ocoooooooooooobobooooooooobooOoOobObOOoOoOoooooDOObObObOOoOoooo
O0000O0parameter000000000000000O000O0000 (location parameter)d
00000000000000000 (scale parameter) 000 0000000000000 0ODO
ooooo

2 00000 Central Tendency
2.1 000 meand

0000000000000 000000000000000 (arithmetic mean) 00000
gbboobogobuoobbuodbbooboooobuoobboobobooboooboobn
goooobooobooboboobbooboooboooboobbooboooboobo
goooobogooboobboobbooboooboooboobbooboooboobo
gobooobogoboobboobooon



goboob pbooboobboooo

_ 22X
- N

0000XO00O0O0O00O0O0o0oooooooooNOOOOOOUooo) oooooooooo

000000000000 00O00000D00DY, X=X1+Xo+X3+...+Xy0O0O0OO
goobooboboooboooboooboobboobooobooboboobboobboon

00000000O0*00000 X000000000000o0ooo0

go2xX
n

1

D000n00000000000000%*0
goo

0oo0s5,8,10,11, 120000000000000000

0000000000000 000000000000000000=(+8+10+11+
12)/5=920000000000000000000ROD0O0O0O0OD0O0U0O0O0OMean() OODO
0000000000000 00000000Omean(c(5,8,10,11,12)) 0000000000
gboboobogoboobbuoobboobooobuoobboobobooboooboobn
000000000000 00000000000000000000 XO00O0Omnean(X) O
sum(X) /length(X) 00O OO0O0O

X <- c(5,8,10,11,12)

mean (X)

00000000000000000000000000000 (median) 0000 (mode) O
000000000000 000000000000000000000 (centrality) D000
oooooboooog

oo bbb O O
oo ooooobbbbbobobobbooobbbbobbobbooo
000000000000000000 X-X0000000000o000000000000g
000000002 0000000000000:z=X-X000OO0OOO0O0O000000OO000O
goooobooboboooobooooooooboo o0obUoob0obUUb0bUoUObObOUoboDbDbDOoo
gobo0oboobo0ooobooUooUoboUoOogoboUoooob0Ubob ooboUoDUubobLOoo
Zx:Z(X—X):ODDDDDDDDDDDDDDDDDDDDDDD oooooooooo
gooboobooobooboboobbooboooboooboobbooboooboobo

“l0000000000000D00000000000000000D000000DO0g

*20000000000000000000 X000 X0000o00o00oooo000000o0000 X000
000 XO00OOODOOOOOODO00O00000000000000000000000000000000oog
0000 X 0000000000000 0000000000000 X000O000o0ooooo



goo

00 AD002,4,6,8,1000000000000000000B002,4,6,8,30000000
0000000O0000ADDOOOOO600000000000000000 —4,-2,0,2,40
000000000 00000BOOOOOOOOO0O

00000 ROODDOODOOOODOOODOOOO

4 N
X <- c(2,4,6,8,30)

barX <- mean(X)
barX

x <- X-barX

X

sum(x)

22 000000 (weighted mean)

oooboboooobobboooobobbooooobobobooooobobbooooobobobooo

oooooog - B -
n1(X1) + n2(Xa) + ... + 1, (X5)
ny+ng+...+ny
000000000000000D0000000 (grandmean) 0000000000000
ooo
goo

X =

000000000 00O0ooooO TOEICOOOOOODOOO440, 470, 6100000000
OooooooooooooooooooooDb2000b000030000000000DO
0000 TOEICOOODOOOOOO

00000 ROODDOOOOOODOOO

P <- c(440,470,610)
N <- ¢(200,500,300)
sum (N*P) /sum (N)

goboboooooooboooooboboooooboobbooooobobbboooobobobobooo
gbooboobogoboobboobbooboooobuoooboboobboooboooboobo
000000000000O0O0O0OOoOoO*o

* 0000000000000000000000000000000000000000000000000000
gboooobooooooooobooboobooooOooOoOoOoobooobbooboobOoobOooDoOoooDoa



gobooboooboooboobboobbooboooboobboobboooboon
gboboobogoboobboobbooboooobooobbooboooboooboobo
gboboobogoboobbuoobboobooobuoobbooboboooboooboobo
O00000000o0o0oo0o0ooooooooooooobOooOooOo 1Ibobooobooooo
Ooos000bo8boobolonooOob 100300000 s0000000000DOO000000
gboooobogooog

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

ooobobooooobobobooooboboooobobobbooooooDbobbooooobobobooo
ob0obo0obob 2330000000000 b0ob0ob0obobooooooo

P2 <- c¢(P,2330)
N2 <- c(N,1)
sum (N2*P2) /sum (N2)

oo s3oooooooobooooobooboooOoboooobObUooOobOoOoDOobDoboo
oooooboooboobobooboboobboooboooboobboobbooobooboo
gobobooboooboobboobbooboooboooboboobbooboooboobo
dddooooooobooooboooobobbbbobbooooooooooobobbbboon
gboboobogoboobbuoobboobooobuoobbooboboooboooboobo
ooooobooobooboboobobooboooboooboobbooobooobooboo
goobooboooboooobooooo

2.3 [0 0O00OmedianO

goboobooobooboboobboobbooboooboobboobboooboon
gbooboobogoboobbuoobbooboooobuoooboobobooobooobooboo
ggododododoooooooooooobbbbbbbbbobbbbbbbbbbobbobon
0000000000000000 (sorting) 000000000 DOODOOODOOODOOO
000000000000 0000 central tendency 0000000000000 OOODOOO
000001000 2330000 ooboboogo0ooooobobo0oobOobOoboobDOoo
gboooobooboobobooobooboboobobooobooboobOobooDbOoon
gooooboogoobooooo

goo

000000000000001, 4,6, 8, 40, 50, 58, 60, 620




000000000000 0000000000000000000000 400000000
0000000000000000005000000000000000 8000000000
00000000000000000D000000000000000000*00000000
0000000000000000000000000000000000000 rank sensitive
Dooooooo*o

RODODODOOO0OO0ODOOOOmedian() 000000000000 DD0ODOOO0O0ODOOOOOO
median(c(1, 4, 6, 8, 40, 50, 58, 60, 62)) J00OO0O0

00O

00000000000000000002,4,7,9,12,15,170

RO

x <- ¢(2,4,7,9,12,15,17)
mean (x)

median(x)

Oo0ooooboboO9430opooboo9pooooooon
goo

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

OO0000000DO0O0DO00D0OO0O 18400000 12000000000DOO00ODOOODOOO
gboboobogoboobbuoobbooboooobuoobboobobooboooboobo
gbooboobooboobooboboboboboboboboboboboobo

goboobobooobooboboobobuoobbooboooboobboobbooboon
goooooogbooobooooo

goo

000000000000004,6,9, 10,11, 120

000090 1000000000 DO00ODO0ODO0oUObOoDODOO 9D 10000DbOO 9500
O00d0o0o0oOoOdO0ooOo0ooOoROODOODOOOOOOODOO

(:median(c(4,6,9,10,11,12)) :)

gbobogbooobooboboobboobboobuoooboobbooboboooboon
ooobooboooboobobooobobooboooboooboobboobooobooboo

*“ 00000000000000000000000000000000000000000D00D000OOong
oooooooooobooboooooooooooboobooooooooooboobooooooooOoboobobooooooon
gbooooobooooao

*0000000000000000000000000value sensitive 00000000



gboobobOobobobOooooUoobOobOobOobOobDOooUoboUooboob 9sObObOOr
goopoos000O0OO00OOO0O0bOOO0ODOOUOOO0O0ODOOOOOU0ODOOODOOUODDbOOOD
gboboobogoboobbuoobboobooobuoobboobobooboooboobn
00000 240000000004000000000000000000000000000
gobooboooboobobooboboobboon

ooo ~
000000000000007,7,7,8,8,8,9,9, 10, 100

J
oooQ ~
000000000000007,7,7,8,8,8,8,8,9,9,10, 100

W,

00000000000te0000000000000000000000000000000O
000000000000 80800000000000800000000000OSASOSPSS
000000000000000Microsoft Excel 0 ROOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O
s0000000000000000000000000
0000000000000008000000Grmm (1993) 00000000000000
0000000000000000000000000000000000O0O0O0O0O0O0O0000
0000000000000
000MO00000000000000000000000000000000000000
00000000000000000000000000000000000000000000
ooooooo
00000111222333000000000000000000000000000000
0000000000000.671.00 1.33 1.67 2.00 2.33 2.673.003.33 000000000000
000000000000 1/30000000000000000000 0.671.001.330000
00000000000000000
00000000000000000000000LO00O0000h0000000000
fm0000000000000 FOOOOOODOO00000O0O0F+100,F+200, ..., F+fm
00 0000000 0L+1/(2fm)*h, L+3/(2fm)*h, ..., L+(2fm-1)/(2fm)*h 000000 0O
F+x000000L+(2x-1)/(2fm)*h 0000

gboobo0obooboobob sgoUoooboUoboUooUoooboobooo
g oo 00

7.67 8.00 8.33
Ooooooooooooob 81vobooo

OO00o00o0obOoOo0o0Ome.67 7.00 7.33 7.60 7.80 8.00 8.20 8.40 8.75 9.25 9.75 10.250 0 O
Ooooogoooeeood 820000 810000MMm112233000000000000000OO
000000.751.251.7562252.753.2500000000000000 1.750 2250000 20
ogo



gobooboooboooboobboobbooboooboobboobboooboon
gboboobogoboobboobbooboooobooobbooboooboooboobo

gbooooboogoogogoogn
goog oo oooo

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

OO000o0oO0O0ooooooO0ooooooooobD™ooogo vsOooOooooOooooo
(76 +1)/2=38.50000*0385000000000000000015-19000000000
000000000 000oDoo0o0OD 15-1900000000RODO0O0ODODO0O0O0COO0OO0O0O0OO
goobooboo0obooboboobooobooboboobooobooo

X <- c(47,rep(42,2),rep(37,3) ,rep(32,6) ,rep(27,8) ,rep(22,17),
rep(17,26) ,rep(12,11) ,rep(7,2))
median (X)

5000000000000000000000000000000000000000000
00000000000000000GrimmO0 151900 26000000000000000
0000 14.545/52, 14.5415/52, 14.5+25/52, ..., 14.54+245/52, 14.54+-255/520 0 000 0 0
38.500000000000000000014.5+ (245+255)/104~19.3000 19300000

0000000000000 000000000000000000000000000000
0000000000000000000

L+[N/2—F.h]

fm
goooooooLoOooo0oOobooOooo0ooDbogorFrOU0O0ODODODOOUODDObDOOO
oo00 f, 0000000000000 0AOODOOOOOO

goooobooooboooog

*GGrimm(1993)DD 760 20000 3800000000000O000O00O0OOOOOOOOOOOOOOOO
00 20000000000000000000O000C0O00O0OO0 3000900000000000000O0
010000 2000000000000000



1. 00000 NOOOOOOO(N+1)/20000000000F4z=(N+1)/20 20
000000 L+ (2z—1)/(2f,)«h0000000

L+ (N+1=2F—1)/(2fn)*h=L+(N/2=F)/fmn*h

oooo
2.NOODDOOOODODOOO N/2000 N/2+100000000F42 = N/20
F+2=N/24+10 20000000 L+ (2z—1)/(2f,)*h00000

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

L+ 2(N/2+1—-F)—=1)h/(2fm)

goooobogooog
L+ (N/2—=F)/fm*h

goooobogn

24 0000 Moded

goboobobooobooboboobobuoobbooboooboobboobbooboon
gooboobogoboobboobbooboooobuooobooboooboooboobo
0000 (bimodal) 00D O*"0 0000000000000 DOO0OO0OODOOOODODOOO

gooboobbooobooboboooboobbo0obooobooboboobboobboOon
goboooboooboobboobbooboooboooboboobboobooobooboo
gbooboobogoboobboobboobooobuoooboboobboooboooboobo
gbbooboooboobbuoobbuodobbooboooboan

00000000 0d00o00ooooo0o0ooDoooOROOODOOOOOOO0ODOOO0O

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) 0000000
oooooboobobooboboooboooboobobooboo

0000(1)00o00D0000O000000000O0(2) 0000000000 OOUOOO
0000000000000 @3) 0000000000000 0O0D00OD000O0DoOoUoOOoOo
000000000000 0000oO0o0O0oO0DOo0o0oooOU0oooDoUoOOo()oooo

*00000000D00000D000000000000000000000000000000000000000
gboooooboooooboobooooooboobOoooobOoboOooOoobOobobOOobOobOOoboobOOoboboOobObOOon
gbooooooboooboobooo



000000000000 ((2)00000000000000O00O0OO00 0*¥0000000
gboboobogoboobboobbooboooobooobbooboboooboooboobo
gboboobogoboobbuoobboobooobuoobboobobooboooboobn
goooobooobooboboobbooboooboooboobboobooobooboo
gboobooobooobooboooboobboobobooboo
0000000000000000 (geometric mean) 00000 (harmonic mean) 0 00 OO
gboobooboobobobobobobobobobobobooboobooooboobooboooo
goobboooob@obobboooobobboooooboobboooobobboooooboobo
gooboobogoboobboobbooboooobuooobooboooboooboobo
gbbooobogoboobbuoobbooboooobuoobboobobooboooboobn
ooobooboooboobobooboboobooo#0ooobooobooboooobomm

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

00000000000 00000000000000000000000000000000000000NDOn
gboooooooooooobooboooboOoboooOooOoooobboobooboobOOoobOOobOOoOoboboOono
gboobooooooobooobooobOoooOoOooOoOooOobouoboobOoOobOOoOoOoOoooo



3 00000 VariabilityD

0.4

probability density
0.2

0.1

0.0

gboboggboooboobbdoobboobbooboooboobboobboooboon
00000000000*0000000 0000000000000000000000000
000o0d0ooO0o0oOo0DOOo 1ObodooO0booOO0oo0oooooDo 40000000000
gbooboobogoboobboobboobooobuoooboboobboooboooboobo
gboogobogoboo

000000000000 0O00DO (variability) 0000000000000 DOOODOOOOO
gooooboooboobobooboboobooobmoooboobboobbooobboon

000000000 ROOOODOOOOODOO

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

z1 <- dnorm(x,0,1)

z2 <- dnorm(x,0,4)
plot(x,zl,type="1’,1ty=1,ylab="probability density’,xlab=’’)
points(x,z2,type="1",1ty=2)
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3.1 OO (range)

cobooooboboobooooboooobooboobooooobooobboobooooobooobooOoboooo
ooooooobooooooooboobooooooooboo
oo 10

00000000000000017, 23, 42, 44, 500

oooOoogooDogso—-17=3300000000000000000O0O0ODODOODOODOO

goooobooobooboboobbooboooboooboobboobooobooboo

goo
oo 11

OoooooooooobooDoooD2, 4, 5,7, 340

000 34 -2=32000002,4,5,7000000000000000000000O0O 340
oboob0oobUoo320000boo0obo0obooboooboooobooobUoobOooDbOoo
gobooobogobuoobbooboooboobboobooobooobobooboo

3.2 00000 (Inter-Quartile Range; IQR)

gobooboooboobboobboobbooboooboobboobboooboon
0000000000000 000O000O00O0D0OUD 1/4,2/4,3/400000000000
(quartile) 00001/40000000003/4000000000000000000O 25000
000000000000000 7% 000000000000002/40000000000
goboobogooboobbooboooboooboobobooboo
gbobggboogoboobbuobboobboobuooobuoobbooboooboon
gooboobooobooboboobbooboooboooboobbooboooboobo
gooooboooboobboobbooboooboooboboobbooboooboobo
0000000000000 0000000000DO000000000000 Q1,Q2, Q300
O00000000ROOOfivenum() 00000000 ODODOOODOOOOOOOODO
0000000000 00000000000000000000000000000 (quantile)
00000000000000000000000 (perecentile) 00 000000000000
OO0 2000000000000 0D vWDwOUOUODLUOOODOOOROODOOO X0O 20
000000000 8UODD0D00ODOO0DOO0DOODDOO quantile(X,c(0.2,0.8)) 0000
quantile() 0000000000000 D0OOD0OODOOOOOOOOOOO ¢(0,0.25,0.5,0.75,1)
0000000000000 0000Oquantile(X) 0 fivenum(X) OO0 O OOOOODO
gooooopboooboobooooDobOobooboooobDOoDOoboboobooboOooboshooo
00000 20000000000000000D00D00D00D0O0D0O0ODOOO0OOOOOO0O 50
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gooooboooboobboobbooboooboooboboobboobooobooboo
0000@3—-QIO000000000000000[QL,Q3)|0000000000000

3.3 0OO0OO0O (Semi Inter-Quartile Range; SIQR)

gobooboooboobboobboobbooboooboobboobboooboon
gbobooobogoboobbuoobbooboooobuoobboobboooboooboobn
0000000000000 000000IQRO SIQROODOUOOOOOODOOOOOOOO
gdobooobooooboobobooboooon

KDD 12 ~
Oo0O0o0o0o0oooooooooDooOob 2800000000000 M050.5, 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, 64.0(0 000 kg0 OO OOOOOOOOOOOOO
00000000000000000000

J
ROOOODOOO0OO0OOO0OO0OO0O0O00O0Ofivenum() J0O000O quantile() OO0O0O0O00OO
gob0oobbooo@obbooobooo#xooobooobbooboboooooobooo
goo

X <- ¢(50.5, 58.0, 47.5, 53.0, 54.5, 61.0, 56.5, 65.5, 56.0, R
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, 64.0)

Q <- fivenum(X)

Q1 <- Q[2]

Q2 <- Q[3]

Q3 <- Q[4]

IQR <- Q3-Q1

SIQR <- IQR/2

cat("00 000 =",IGR," [",Q1,",",03,"10","00000=",SIQR,"\n")

# 0000000000000 00O0ObLOUoOooOooOooooOoOoon

# (fivenum(X) [4]-fivenum(X)[2])/200 00000000 )

3.4 0000 (mean deviation)

goboobooobooboboobboobboobooobooboboobboooboon
gbooboobogoboobbuoobbooboooobuoooboobobooobooobooboo
gboboobogoboobbuoobboobooobuoobboobobooboooboobn
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000000000000 000000000000000000*°000000000000
0ooo0O0oooooo
000000 AOO1L, 12,13, 14, 15, 16, 170000 BOOS, 8, 11, 14, 17,20, 23000000
0000000 40000000000 BO0OO0AOODOOOOOOOOOOOOOOOODO
0 BOOODOOD ADDOOOOOOOOOODO0O0O0ODO0O00ONDN00O00ONO0OONoDO
0ooo0ooooooo
0000000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000000
0000000000000 0000000000000000000000000000000
0000000000000 0000000000000000000000000000000
0000000000000 00000000
000000000 MDOO )
up— 2X =X

n
0D000000XOOOOnO0O0O0O0O0O0D000D0O0O00O0O0 AOOODDOOO 1.71000 B

oo0ooO0ooob 5140000000000 000 ROODODOODOOOODOODO

\
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)

%

gobobbuogogooboooobbboooooboboooooobbbooooobobooag
gooboobooobooboboobboobooobuoooboobbooboooboobo
gooooboogooboooog

3.5 00O (variance)

gddoooooobobbbbbooobobbobbbbdudddooooooooo b b
0000d0000ooooooooob0oO0bOO0bOOobOO0oDOOoDbOOoDODOooDooDooo voo
L, T -
n
oooooo*'o00000 n000000000O0 n—-1000000000 (unbiased
variance) 000 0000000000000 O0O0O0O0OODOOOOOOOODOOOOOOOOO

0000000000000 000000000000000000000
*110pO0o0000000000000000000000V =) X?%/n—X?00000000000000000
0000000000000
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0 Vi 00 i
> (X —X)?

n—1

Vub =

OO000RODODOOOOO0 XO0OOOOOOvarX) OOOOOODOOO

3.6 0000 (standard deviation)

gooboobboooboobobooobo0obobo0obooobooboboobDboobboOon
00000000000000000000000000000000000Mean£2SD*200
000000 9%%000000000000000000000000O00ROOOOOOO X
O0000000O0sd(X) 000000000

3.7 0O0O0OO (standard error) 00 O 0O O (coefficient of variation)

gL DD DD B
0000000000 /00000000000 000000000*300000 (standard
error; SE) 00000000 O0O0OSDO SEO0OOOOUOOODOOOOODOOOOODOOOOO
go0dOoo0ooUoooo0oU0oboUOobOo0U0obOoO0bOooogooUoUDobO 100D bOObOOoOO
0000000000000 000O00DO000%C 000000000000 00O0O0ODO0OD
goooobooobooboboobbooboooboobboobboooboobo

4 OO0

gbobggbogoboobbduobboobboobuooobuoobbuooboooboon
gooboobooobooboboobboobooobuoooboobbooboooboobo
gbobooobogoboobboobbooboooboooboboob+x0ooboooboobo
gobgogoo

00

ROOOOCOOUOOODOOCOOUOOOODOOOOOtry(data()) OO0 OODOOOOOOOODO
0000000 ChickWeight U UODDOO0OOOOOO0ODOOO0OODOOO0OODOOOODOO
400000000000000 0000000000000 2000000000O0DO0ODOO0O
gboboobooonbm

120000000 2SD000000000000 97.50000000 1.959964... 000000 2000000 20
oooooooooobo

B 0Qgo00D0000DOonoon 1/n00000D00n0000DOO00ODODOOO0OOODOOOOODOOOOD
goooooooo

14



Chick 00D OODOOOOOODDOOOOOODDOOOOODiet0000O0O0OO00ODOOOOOO
OO000000O00O0dD0OdDTmeO000OO0OOCQCOOOOOOOOOOODOODOODODODOD
weight 000 0000000000000 00ODODOOCOO0O0O000XO0000O0ODODOOO0OO
O00b020000000000000DO000000X0OD0000DOODOoDOOO20000000
gboboobooobooobuoobboobboobmbooboboooboo

data(ChickWeight)
attach(ChickWeight)
X <- weight [Time==20]

gobooboooboobboobboobbooboooboobboobboooboon
googd
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