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@ ZEADOLRICENT, HMELKEDDE, FHOEWSHEH, ESMTHS. FRLATNIASEN
DI, COMETE, EOBEROFHPMOEEADEREILTNSD, EVWSEREIZORDHBRTH D
EWDZETHS. LENST, RERSHET 2TOFHREFELN] £6<, 2EXBMEDLRTHS.

(LLFTD R ®O— REH(L, Crawley (2002) pp.243-279, Dalgaard (2002) pp.111-12@, Heiberger and
Holland (2004) pp.123-153 Z&E(|ZLJ=)

BT BARRBOENCLY, HE54EY (?) ORBISEVEIRS5NnS50?

# access: http://www.bio.ic.ac.uk/research/mjcraw/statcomp/
(read.table("Mac0SX3:Users:tk:rml71:crawleyl:oneway.txt", header=T) -> grow)
tapply(grow$G, grow$P, mean) # NOT pretty!

# and confirm it by mean(grow$G[grow$P == "Long"])

grow$Photoperiod <- factor(grow$P, level=c("Very.short", "Short", "Long", "Very.long"))
tapply(grow$G, grow$P, mean) # beauty!

xbar <- .Last.value

(Cunstack(grow) -> growun) # stack(growun) # try, too,

# and find something different from the original (grow)
boxplot(growun)
abline(Ch=mean(grow$G), col="red", lty=2)
stripchart(grow$Growth ~ grow$Photoperiod, meth="stack", ver=T)
ablineCh=mean(grow$G), col="red", lty=2)
lines(1:4, xbar, pch=4, type="b", cex=2)

oneway .test(Growth ~ Photoperiod, data=grow)

HAIZ, (not assuming equal variances) EHBDLDIC, t.test ITH(FTS Welch DBREZFALEDHD
THD (oneway.test BLY t.test WTRNICHEWVTH, var.equal = FALSE ST 7 +JILK) .
2BARD var.test [TXIET B, ZEEREXMRE U/ZIREIL, bartlett.test THD.

bartlett.test(Growth ~ Photoperiod, data=grow)
oneway .test(Growth ~ Photoperiod, data=grow, var.eqg=T)

summary(aov(Growth ~ Photoperiod, data=grow)) # aov = Analysis Of Variance
anova(lm(Growth ~ Photoperiod, data=grow)) # anova = ANalysis Of VAriance

ZEARE, 77405, SHANICEITSERER,
FADE = #BFH + BT - #BFH) + (FE0fE - #FH)
ERRL, ENTNOREZEOBERMICONT, UTOBEMSKITEILERAINS.

(FBADfE — #HBFH) oBAFM = (B#Fts  — ¥F3) oa®EM
+ (FEX0fE — BFH) 0/AFM

ThabE, (2% = KEEE + KRNED] (CHRTET, RELEDEIVRNETNHA BRI

LS ZENTEND (AVSVDER) . WA BROUDSITIHHICHED Z&ICLY, FHOStHTTIY
ESHAREEOTNS. 4B, LROBARMONEL, —EOESISADEELENZS.
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B2 : 2SS TERRENLEBDRDOREICDVTOER

# access: http://www.bio.ic.ac.uk/research/crawley/statistics/

read.table("Mac0SX3:Users:tk:rml71:crawley2:wings.txt", header=T) -> wings
(oneway.test(size ~ location, data=wings) -> wings.onewaytest)

unstack(wings) -> wng; (t.test(wng$A, wng$B) -> wings.ttest)
A L2AT, I79HICONT, UTORESTSNTNS.

t EHHBEE K DT 9% t(O TS EE, tA2 (T 79 FQ, K ICRED
Bz L, RERKEHNEZBHRAEHE & (1991, p.208 #R L)

pp <- c(0.1, 0.05, 0.01); pf(qt(l - pp/2, df=20)A2, dfl=1, df2-20, low=F)
COMEN, R, LROBI2 ICREINTNSIEERED.

c(wings.onewaytest$statistic, wings.ttest$statisticAr2)
gf(wings.onewaytest$p.value, dfl=1, df2=wings.onewaytest$parameter[2], low=F)
gt(wings.onewaytest$p.value/2, df=wings.ttest$parameter)A2

ZZTIE, Welch DBREZEITo>TWADT, BHENSAAKHTEHAWI LITEEE L.
LIFTOLSIC, EREZRELABAICDONT, LEEZHERLTAHL.

(oneway.test(size ~ location, data=wings, var.eq=T) -> wings.onewaytest2)
(t.test(wng$A, wng$B, var.eg=T) -> wings.ttest2)

@ FHIHEWNSROONEE, EOFHIEVSRSNSD? ENSHEICKES.

B3 : EhiE (47E5E) ICHTBEY (Rix) ODRBEICDNT, MiEICk5EWE
#®e1d 3 (F—FEEL, http://astro.temple.edu/~rmh/HH/ [C& D) .

read.table("Mac0SX3:Users:tk:rml71:hh:datasets:catalystm.dat",
col.names=c("catalyst", type="concent")) -> catalystm; summary(catalystm)
catalystm$catalyst <- as.factor(catalystm$ca); summary(catalystm) #!
boxplot(concent ~ catalyst, catalystm)

summary(aov(concent ~ catalyst, catalystm) -> catalystm.aov)

model.tables(catalystm.aov, "mean") # cf. tapply(catalystm$con, catalystm$cat, mean)

pairwise.t.test(catalystm$con, catalystm$cat) # p.adj="holm" # DEFAULT
pairwise.t.test(catalystm$con, catalystm$cat, p.adj="bonferroni")

# cf. summary.lm (catalystm.aov)

(RE) ZELEEICDVWT, IEIFEAFERVDY, CZTIIFEMICEFIBASKN. A,

R T, TukeyHSD B LU/ YT — multcomp DY, HIZIE, Crawley (2002) pp.274-279.

33 U\Z, Heiberger and Holland (2004) pp.155-185 TeEL<#&F=hTW 3.
(BEIEBEDEZZAICDNTIE, kB 3 - FHEL (1997) 25BEL)

B4 : FZBREIOMAICDNT (EEMZ R ICTAR) , LRRALEERITEL.

?InsectSprays # data(InsectSprays) for R ver. < 2
boxplot(count ~ spray, data = InsectSprays)
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B 2EAXEEOLOI TG, RIE, 1EAXHE! LWOEICKEDITL.
ZDBRIF, MEDHBBED 2FEABMELLENS.

5 LENROIFINF—ERE (k) (AEAERAER)

library(ISwR)
data(intake)
boxplot(intake); t.test(intake$pre, intake$post) # WRONG!

plot(intake); abline(@,1); t.test(intake$pre, intake$post, paired=T) # CORRECT
B/ UNRSAMIYOFE
B2 (FZE) 2EXMEE

1) NERIFIARE
wilcox.test(wng$A, wng$B) # cf. t.test(wng$A, wng$B)

2) A)EIQT - R/ TRE
ks.test(wng$A, wng$B)

3) AT4 T URE

(wng.med <- median(c(wng$A, wng$B)))

data. frame(lapply(wng, length)) -> tab.wng@

data. frame(lapply(wng, function(x) sum(x > wng.med))) -> tab.wngl

rbind(tab.wngl, tab.wng@ - tab.wngl) -> tab.wng; row.names(tab.wng) <- c("more","less")

> addmargins(as.matrix(tab.wng))
A B Sum

more 18 42 60

less 32 28 60

Sum 50 70 120

fisher.test(tab.wng) # or easily, chisq.test(tab.wng)

5 (FZ) HISDHBBED 2 FEARME

1) (FSD2&) BARIFRE
wilcox.test(intake$pre, intake$post, paired=T) # t.test(intake$pre, intake$post, paired=T)

2) AE’E
binom.test(sum(intake$pos > intake$pre), nrow(intake))

Bl &BI3 (eE) ZERBE ~ JIZRHAN - U+ RKE
kruskal.test(Growth ~ Photoperiod, data=grow)

kruskal.test(concent ~ catalyst, catalystm)
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