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““cor(X, Y, method = c(“pearson”))~~ #X, Y

# R

X <- rnorm(150) # 150

y <- rnorm(150)
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plot(x, y)

cor(x, y, method="pearson") #
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cor.test(x, y, method="pearson”) # p
Pearson's product-moment correlation

data: xandy
t = 2.7246, df = 148, p-value = 0.007214
alternative hypothesis: true correlation is not equal to 0
95 percent confidence interval:

0.06040149 0.36599028
sample estimates:

cor

0.2185475
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#
cor(x, y, method = “spearman”)
cor(x, y, method = “kendall”)
# p
cor.test(x, y, method="spearman”)
cor.test(x, y, method="kendall")

method=""
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airquality

airquality # Ozone, Solar.R, Wind, Temp, Month, Day 153
#
cor( airquality, method="pearson”) #
# (NA) ( OK)
cor( airquality, method="pearson”, use="pairwise”) # NA ()

NA



““hist”” ( )
airquality 1973 5-7
airquality #Airquality
attach(airquality) #Airquality ()
names(airquality) #
R y B +tate g
y~X ~ 0 0 Y~X+0
# (Wind Ozone )
plot(Wind, Ozone) #plot(X ,Y )
result <- Im(Ozone~Wind) # result
abline(result) #
result #
Call:
Im(formula = Ozone ~ Wind)
Coefficients:
(Intercept) wind # Ozone=-5.551Wind+96.873
96.873 -5.551
Summary

summary(result)
Call: Im(formula = Ozone ~ Wind)
Residuals: # ( () 103
Min  1Q Median 3Q Max
-51.572-18.854 -4.868 15.234 90.000
Coefficients: #
Estimate  Std. Error  tvalue Pr(>|t])
(Intercept) 96.8729 7.2387 13.38 < 2e-16*** # 0
Wind -5.5509 0.6904 -8.04 9.27e-13 *** # 0
Signif. codes: 0 ***' (0.001** 0.01* 0.05.'0.1''1

Residual standard error: 26.47 on 114 degrees of freedom
Multiple R-Squared: 0.3619, Adjusted R-squared: 0.3563  #R® ajsR®
F-statistic: 64.64 on 1 and 114 DF, p-value: 9.272e-13 # p




Ozone

#

new <- data.frame(Wind = seq(min(Wind), max(Wind), by =0.1)) #
cline <-predict(result, new, interval="confidence")
cline
plot(Wind, Ozone, xlab = "Wind", ylab = "Ozone")
matplot(new, cline, Ity=c(1,2,2), type="I", add=T)
detach(airquality) #
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attach(airquality) # () - detach(airquality)
result <- Im(Ozone~Wind+Temp)
result
Im(formula = Ozone ~ Wind + Temp)
Coefficients: #
(Intercept) Wind Temp

-71.033 -3.055 1.840




Im (Linear Model )

summary

summary(result)
Call:

Im(formula = Ozone ~ Wind + Temp)

Residuals:
Min 1Q Median 3Q Max
-41.251 -13.695 -2.856 11.390 100.367

Coefficients:
Estimate Std. Error tvalue  Pr(>|t]) #
(Intercept) -71.0332 23.5780 -3.013 0.00320 **
Wind -3.0555 0.6633 -4.607 1.08e-05 ***
Temp 1.8402 0.2500 7.362 3.15e-11 ***

Signif. codes: 0 ***' 0.001 **' 0.01™* 0.05''0.1"'"'1

Residual standard error: 21.85 on 113 degrees of freedom
Multiple R-Squared: 0.5687, Adjusted R-squared: 0.5611
F-statistic: 74.50on 2 and 113 DF, p-value: < 2.2e-16

““Ozone = 1.84 * Temp — 3.06*Wind — 71.0>”> R2=0.57

Multi-co linearity - -

( 0) Wind
Temp 1 ( 0



3

VIF ( Variance Inflation factor )
VIF 10
1
VIF = >
— R,—
Ri% X; ( N-1 )
R ““DAAG”~ VIF R
“DAAG,,
#
attach(airquality)
result <- Im(Ozone~Wind+Temp+Solar.R) # 3
vif(result) # VIF
Wwind Temp Solar.R
1.3291 1.4314 1.0953
detach(airquality) #detach
10 VIF

Ozone = o*Wind + p*Temp +y + e
Wind>=<Temp Wind>=<Temp

Ozone = Wind + Temp + Wind><Temp = (1 + Temp)Wind + Temp
Wind Temp Wind

Wind>=Temp
wWind Temp



attach(airquality)

Wind2 <- (Wind — ave(Wind)) #
Temp2 <- (Temp — ave(Temp))

result <- Im(Ozone~Wind+Temp+Wind2*Temp2)

summary(result) #

Call:
Im(formula = Ozone ~ Wind + Temp + Wind2 * Temp2)

Coefficients: (2 not defined because of singularities)
Estimate Std. Error t value Pr(>|t|)
(Intercept) -74.86780 22.06961 -3.392 0.000959 ***

Wind -3.10381 0.62038 -5.003 2.11e-06 ***

Temp 1.84614 0.23377  7.897 2.13e-12 ***
Wind2 NA NA NA NA
Temp2 NA NA NA NA

Wind2:Temp2 -0.22391 0.05399 -4.147 6.57e-05 ***

Signif. codes: 0 "***' (0.001 **' 0.01* 0.05'.'0.1"'"'1

Residual standard error: 20.44 on 112 degrees of freedom
Multiple R-Squared: 0.6261, Adjusted R-squared: 0.6161
F-statistic: 62.52 on 3 and 112 DF, p-value: < 2.2e-16
detach(airquality)
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AIC(Akaike's Information Criteria)
AIC =2*p 2 ( 1/2 *n*log(21T1O0?))

n
p 0 oz=( > e? )/n
i=1
AIC
) ( ) AlC
p 2P AIC
“Wle,,
AIC “mle.aic~
HP AIC
# wind Temp 2

attach(airquality)

Wind2 <- (Wind — ave(Wind)) #
Temp2 <- (Temp — ave(Temp))

WinTem <- (Wind2 * Temp2)

result <- Im(Ozone~Wind+Temp+WinTem) #

select <- mle.aic(result) # select
summary(select) #

Call:

mle.aic(formula = Ozone ~ Wind + Temp + WinTem)
Akaike Information Criterion (AIC):
(Intercept) Wind Temp WinTem aic # Q)
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(GLM, Generalized Linear Model)

GLM ““Im>~
““Im>~ GLM
(Binomial) (Poisson) (Gamma)
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““nls — Non-linear Least Square””
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a, b, c ( ) ¢>0, = - 0

()
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()
= Ay
a= a/f, b=(a/p)*f(0)+1/p, c=a
y( ) ap
0
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#
X <- (1:20)
Y <-¢(3, 16, 54, 139, 263, 420, 611, 750, 860, 900, 940, 950, 960, 930, 980, 970, 989, 980, 975, 980)
Y <-Y + rnorm(20, 40, 20) #
plot(Y~X) # plot(X, Y)
#
result <- nls (Y ~ a/ (1+b*exp(-c*X)), start = c(a=1000, b=100, c=1), trace=T)
summary(result) é 1 -
Formula: Y ~ a/(1 + b * exp(-c * X)) §
=g
Parameters: ” ; |
Estimate Std. Error t value Pr(>|t]) Z

a 986.77806 4.18655 235.702 < 2e-16 *** R
b103.95239 12.46723  8.338 2.07e-07 *** o 0 1 20
c 0.74022 0.01929 38.380 < 2e-16 *** #
Signif. codes: 0 "***' 0.001 **'0.01"*' 0.05"'.'0.1"'"'1
Residual standard error: 12.75 on 17 degrees of freedom # AIC AlC(result)

lines(X, fitted(result)) #

(1000 a=1000 )
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7. R
R
"help” !
help example( )
example( ) help
HP
PC
8.
The R-tips ,2005, 9-ten (Web

Statistics —an introduction using R M.J. Crawley, 2005, John Wiley & Sons

HP http://phi.med.gunma-u.ac.jp/index.html #
HP http://aoki2.si.gunma-u.ac.jp/ #
HP http://www.is.titech.ac.jp/~shimo/index-j.html
HP http://home.hiroshima-u.ac.jp/kazu711/stat/HP_MR_0.html



X'y y= X=

Smatr

plot(airquality$Wind, airquality$Ozone, xlab = "Wind", ylab = "Ozone")
result <- Im(airquality$Ozone~airquality$wind) #
abline(result)

result2 <- Im(airquality$Wind~airquality$Ozone)
abline(-result2$coef[1]/result2$coef[2], 1/result2$coef[2], Ity=2) #

#SMA
SMA <- function(x, y) { #2
dt <- data.frame(x, y)
dt2 <- na.omit(dt)
x1 <- dt2%x
yl <- dt2$y
slope <- sign(cor(x1, y1))*sqrt(var(yl)/var(x1))
intercept <- mean(yl)-slope*mean(x1)
return(list(Slope=slope, Intercept=intercept))
}
result3 <- SMA(airquality$wind, airquality$Ozone) # (SMA)
result3

abline(result3$Intercept, result3$Slope, col="red")

# "smart”
library(smatr)
res <- line.cis(airquality$0zone, airquality$wWind) # (SMA)
res
coef(SMA) lower limit  upper limit # 95 ( )
elevation 133.134048 118.590129 147.67797 -
slope -9.227753 -7.960876 -10.69624 8 _
# -5.55 o
slope.test(airquality$Ozone, airquality$Wind, test.value = -5.55) g Y.'\_ I,
$r 5 ™
[1] 0.5532898
$p ]
[1] 1.186690e-10 #
$test.value ° ——

[1] -5.55 #







