Fisheries Population Analysis
Lecture 8 "Statistical tests”

Toshihide Kitakado

June 6, 2018
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X <- ¢(98, 96, 96, 101, 103, 99, 98, 97, 97, 98)
t.test(x, mu=100)

One Sample t-test

data: ¢(98, 96, 96, 101, 103, 99, 98, 97, 97, 98)
t=-2.4286, df =9, p-value = 0.03807

alternative hypothesis: true mean is not equal to 100
95 percent confidence interval:

96.71649 99.88351

sample estimates:

mean of x

98.3
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# One sample test (HO:mu=0.2)
Tstat1 <- sqrt(Ns)*(Mean-0.2)/SD
Tstatl

lapply(y, t.test, mu=0.2)
res.t.test <- lapply(y, t.test, mu=0.2)

Tstat2 <- Pvalue <- numeric(4)
Cl <- array(NA, c(4,2))

for(iin 1:4){

Tstat2[i] <- res.t.test[[i]]Sstatistic
Pvalueli] <- res.t.test[[i]]Sp.value
Cl[i, ] <- res.t.test[[i]]Sconf.int

}
data.frame(Nsample=Ns, Mean, SD, Tstat1, Tstat2, Pvalue, Cl)

alternative = c("two.sided", "less", "greater")
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# Two sample test
t.test(ySKaiwari,ySMaaji)
t.test(ySKaiwari,ySMaaji, var.equal=T)

# pairwise test

pairwise.t.test(Prop,Species, pool.sd = TRUE)
pairwise.t.test(Prop,Species, pool.sd = FALSE)
pairwise.t.test(Prop,Species, pool.sd = FALSE, p.adj = "bonf")
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# Analysis of variance (%8{— 7€)

res.Im <- Im(Prop~Species)

summary(res.Im)

res.Im <- Im(Prop~Species-1) #Y)F7iL

summary(res.Im)

res.anoval <- anova(res.Im)

res.anoval
# Analysis of variance (5 BX R —)

res.bartlett <- bartlett.test(Prop~Species) HDELD B —TEDIRTE
res.bartlett

res.anova2 <- oneway.test(Prop~Species, var.equal = FALSE)
res.anova2
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# Analysis of covariance

plot(Prop~SL, pch=SP, col=SP, xlab="Standard Length (SL)",
ylab="Proportion")

legend(220, 0.45, legend=levels(Species), pch=1:4, col=1:4, bty="n")
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hist(ySKaiwari)
hist(log(ySKaiwari))
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D 1EAROEHDBE (WilcoxonDRF S IBRIFIIETE)
wilcox test (ySMaaji, mu=0.4)

@ 2IBARDOEHEHDIETE (Mann-Whitneyt& €, Wilcoxon U &5E)
wilcox test(y$SMaaji, ySKaiwari)

@D STMDDD2EARDEEHDERE (WilcoxonDRFSIYIBRIIERE)
“wilcox test” (x, v, paired=T)
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D 1EADOEHDBE (WilcoxonDRFSTBRIIETE)
I DORTE (WilcoxonD TS IBIFETE)
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Mann-Whitneyt&iE, Wilcoxon®UIEE

BleE (WEB&IB XD R

DU IFHEBE OKREL))
yA <~ c(18,19,20,21)

yB <~ c(20,21,22,21,23)
wilcox test(yA, yB, exact=T)

wilcox test(ySMaaji, ySKaiwari)
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Nit <- 10000

Ns <- 10 ### Ns <- 100, Ns <- 1000

mu.true <- 5

Pvalue <- numeric(Nit)

for(i in 1:Nit){

y <- mu.true + rt(Ns, df=1)

Pvalue[i] <- t.test(y, mu= mu.true)Sp.value

}

mean(Pvalue < 0.05)
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TlEIWilcoxonfZEDHZSIE ?

Nit <- 10000

Ns <- 10 ### Ns <- 100, Ns <- 1000

mu.true <- 5

Pvalue <- numeric(Nit)

for(i in 1:Nit){

y <- y <- mu.true + rt(Ns, df=1)

Pvalue[i] <- wilcox.test(y, mu= mu.true, exact=T)Sp.value

}

mean(Pvalue < 0.05)
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Nit <- 10000

Ns <- 10 ### Ns <- 100, Ns <- 1000

mu.true <- 5

Pvalue <- numeric(Nit)

for(i in 1:Nit){

y <- rexp(Ns, rate=1/mu.true)

Pvalue[i] <- wilcox.test(y, mu= mu.true, exact=T)Sp.value

} C DRBTE TIFEHEIC DUV TXY
mean(Pvalue < 0.05) M ChDT EDENE |



