W ERELLEE & JtF Fl— € 2005 &F 108 11H

@ ENZHDBERFRE

511 : HEEEEEAE LIZERIT—4 : Pearson and Lee (1903) = RSB LIUVT—FHE (L,

Weisberg (2005) [Z& 3 (http://www.stat.umn.edu/alr/Links/alr3data.zip)
read.table("Mac0SX3:Users:tk:envstat:heights.txt", header=T) -> pear

plot(pear) # Fig. 1
cor(pear)
pear[1:11,]
dim(pear)
names(pear)

attach(pear); cor(Mheight, Dheight); detach(pear)
with(pear, cor(Mheight, Dheight)) # cf.

512 : BREIT—4 2 : F. Galton DA 4 — hNE—DEFORKEE
(RRAKRPHUELEHAFHRE, 1991, X 1.3, p.6 258R)

. 15 16 17 18 19 20 21 (X 1/100 4 >F)
F: 15.3 16.0 15.6 16.3 16.0 17.3 17.5 (X 1/100 4 >»F)

> X <- scan()

1: 15 16 17 18 19 20 21

8: ### just hit return ###

Read 7 items

>y <- scan() # do the similar actions

cor(x,y)

#cf. 1

z <- data.frame(x,y)

cor(z)

# cf. 2 : check it by your own hands
mean.x <- mean(x)

mean.y <- mean(y)

sum((x - mean.x)*Cy - mean.y))/sqrt(sum((x - mean.x)A2)*sum((y - mean.y)A2)) # DEFINITION

® AFIUAHI - T—HDEBEZREIT?
$3 : KIUEAEXEE (515, 1989, X 6, p.49)

KILE K
<] ®m
AXE & 5 27 32
i 12 242 254
fn 17 269 286

DIHE, KWEAXEXEEIC (48] BHE0?EN? END ZENHEELRLS.

c(1700, 1739, 1755, 1783, 1815, 1822, 1835, 1875, 1883, 1886, 1902, 1907,
1912, 1932, 1956, 1980, 1982) -> eruption

c(17e5, 1707, 1720, 1737, 1747, 1749, 1753, 1755, 1757, 1767, 1782, 1783,

1786, 1825, 1832, 1833, 1835, 1836, 1837, 1838, 1860, 1866, 1869, 1884,
1897, 1902, 1905, 1931, 1934, 1941, 1945, 1980) -> lean
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(intersect(eruption, lean) -> a.tak)
(setdiff(eruption, lean) -> c.tak)
(setdiff(lean, eruption) -> b.tak)
(Cunion(lean, eruption) -> d.tak)

matrixCunlist(lapply(list(a.tak, c.tak, b.tak, d.tak), length))*c(1,1,1,-1) + c(0,0,0,286),
nr=2, dimnames=1list("lean"=c("Yes","No"),
"eruption"=c("Yes","No"))) -> tak
addmargins(tak)

fil4 : ENERENEILET—% BIZIE, LD pear ZFHEIVUK/IMIAFEZHD) LHEZ SN
B, EDLSIC, HEEHZNEINN?

(mean(pear) -> mpear)
(sum(pear[[1]] <=mpear[1] & pear[[2]] > mpear[2]) -> a.pear)
(sum(pear[[1]] > mpear[1] & pear[[2]] > mpear[2]) -> b.pear)
(sum(pear[[1]] <=mpear[1] & pear[[2]] <=mpear[2]) -> c.pear)
(sum(pear[[1]] > mpear[1] & pear[[2]] <=mpear[2]) -> d.pear)
(matrix(c(a.pear, b.pear, c.pear, d.pear),
2,2, byrow=T, dimnames=list(c("Dtall","Dshort"),c("Mshort","Mtall"))) -> tab.pear)

> addmargins(tab.pear)
Mshort Mtall Sum
Dtall 212 450 662
Dshort 478 235 713
Sum 690 685 1375

abline(v=mpear[1], h=mpear[2], col="red") # on Fig. 1

A EXDPHLNIEVD, 1 REDURTFIIPSERFEEILDS.

B15 : TO4X100ANICEEXLAL & 1000AICEVNLIZELEDEL.

rbinom(1, 100, prob=0.3) # ask 100 pearsons
rbinom(200, 100, prob=0.3)/100 -> ratl # and the 200 worlds
hist(ratl)

rbinom(200, 1000, prob=0.3)/1000 -> rat2 # ask 1000 pearsons
hist(ratl, xlim=c(0@,1), ylim=c(@, 120)) -> ratl.hist
hist(rat2, add=TRUE, br=ratl.hist$br, dens=10, col="red")
abline(v=0.3, col="blue")

6 : BRFE 11.3 % (20004F) , 11.7 % (200 15) [CxL T, 0.4 ¥DOLRIFHEAM?
==L, 200 1453, 5AHE#HEEGRELTIVS (L8 : Verzani, 2005, Example 8.3,
pp.219-220)

(LAFIE, BEZE 11.3 %Z&RICBLEERE L, BARLEE 11.7 XPEENITE YT D, SHEER)

50000 * 0.117 # = 5850
binom.test(5850, 50000, p=0.113) # Exact binomial test

prop.test(5850, 50000, p=0.113) # 1l-sample proportions test with continuity correction

V binom.test & median [CXHTRREICANDZEHTED (sign test) .
(5 4 DFE E LT, Mheight ICBWNT, FHME, PREEHDEBH? &0V HR)

binom.test(sum(pear$Mheight <= mpear[1]), length(pear$Mheight)) # p = 0.5 for median
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O 2IEAMIE, ERSMTHELUTES.

rbinom(200, 50000, p=.113) -> poverty

hist(poverty, xlim=c(5300, 6000))

approx <- function(x) dnorm(x, mean=50000*.113, sd=sqrt(50000*.113*(1-.113)))
hist(poverty, xlim=c(5300, 6000), prob=TRUE)

curve(approx, 5300, 6000, col="red", add=TRUE)

2IENHDOFEHE LU EUL, mean = n * pd, var = n * p@ * (1 - p0) THDI L&, DEID—HRIE
ME (VarCa * X) = ar2 * Var(X) ; a = B, X = BELZH) 5, HFREGLUTOLD ICHRIETES.
(value - mean)/sqrt(var) = (p - p@)/sqrt(p@*(1-p@)/n); p = value/n

prop.test(5850, 50000, p=0.113, correct=F) # without continuity correction

((5850/50000 - .113)/sqrt(.113*(1 - .113)/50000) -> zval)
pnorm(zval, low=F)*2

prop.test(5850, 50000, p=0.113, alt="greater")

@ 2RTDLLEFR |k

517 : (HH: Verzani, 2005, Example 8.8, pp.234-235) [fl6 dDDE]
200 2%(%, 6 AttFEAENREL, BREL, 12.1 X TH-o/.
200 1EDERFLIEHREX (ZIZTIF, 2DDEKRLEEDEICERTS) .

60000 * .121 # = 7260
prop.test(c(5850, 7260), c(50000,60000), alt="less")

pp <- (50000 *.117 + 60000 *.121)/110000
(.117 - .113)/sqgrt(pp*(1-pp)*(1/50000 + 1/60000)) -> zval; pnorm(zval, low=F)
prop.test(c(5850, 7260), c(50000,60000), alt="less", cor=F)

EEERDZE p1 - p2 (3, RERSEOHET, FHHED, 7585,
pl * (1 - p1)/nl + p2 * (1 - p2)/n2 =p * (1 - p) * (1/nl1 + 1/n2)
ERBERAHRICHDIBDER/D ZEMNTES (p = pl = p2) .

BI3ICDNTH, UTDLSICRITTES.
prop.test(tak[,1], apply(tak, 1, sum))
prop.test(tak[,1], apply(tak, 1, sum), correct=F)

prop.test(tak[,1], apply(tak, 1, sum), alt="gr") # it should be! # Why?

@ HMIIHDIRTE (or hA BREBEESKRTE
X-squared = N * (a * d - b * c)A2/nl/n2/ml/m2, in the 2 by 2 contingency table:

sum
a b nl
C d n2
sum  ml m2 N )

chisq.test(tak)
chisq.test(tak, correct=F)

1) T2RADIEEERFR ] & MEIEOKRE] OREME BIESR)
DF Y, prop.test(tak[,1], apply(tak, 1, sum)) & chisq.test(tak) I, EHICAUHBABEREH5Z TS,
(RFRIC, prop.test(tak[,1], applyCtak, 1, sum), correct=F) & chisq.test(tak, correct=F) HRICHER)

X-squared = 6.0402, df = 1, p-value = 0.01398
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2) sgrt(X-squared/N) %, 1HBAREZEZXRT (BIESR) .
(242 * 5 - 12 * 27)A2/32/254/17/269*%286  # = X-squared; confirm it in the result by chisq.test/prop.test

> (242 * 5 - 12 * 27)/sqrt(32*254*17*%269) # cor. value for 2x2 contingency table
[1] ©.1453253

LED>T, KUK EKXXEDIEREZREIL, 0.15 THDEWVWAD. HEDOBERICHBELEZLEWZARN &
(E, chisq.test HRED plENSHLMNBH, TDHBEOESWNIENDHDTIEARL.
26, EER (1999) TO MEBIREY ICDWTOHEA (p.49) IFELWESS M ?

3) BEIBRE (Fisher DIEHELIRTE)
fisher.test(tak)

(B2 BIEBZEELT, (?) CAZHEAEDLHDHEEEZEX, pEZEHTEDTHS.

KL E K
B i #n
AXE & (?) (?) 32
i (?) (?) 254
f 17 269 286 )

@ FIL2X29ERTH, ROFIL, HMIMOREIIERATERNI LITER.
18 : 2EBHEDRELEZLEXRBIFE (McNemar RTE)
£E 166 AW LT, MF IgE MEDEEREE RAST ZERI Sy TFiEL
LB L. REEDBREDENHDENZDD (H - 7 FIE 7.6 2318) .

matrix(c(85, 18, 2, 51), nr=2, dimnames=1ist("RAST"=c("+","-"),
"SCRATCH"=c("+","-"))) -> tab29

> addmargins(tab29)
SCRATCH
RAST + - Sum
+ 85 2 87
- 18 51 69

Sum 103 53 156

mcnemar . test(tab29)

W ABBEREIE, AEWIC, HAETHD (Hl2 TO DEFINITION [CRZEHBY) . #€>T, EikEksmIC
BOSshPd L. HARKSHABRSTORER HBEFREROEZEERDT, EHREOKRTE) ©, FEMELIERIER
HEDWIICDNTIE, BRICHURUIED.
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