> library(MASS)

> data(faithful)

> faithful<-faithful[order(faithful$waiting),]

> attach(faithful)

> knots<-c(0,55)

> rhs<-function(x,c) ifelse (x>c,x-c,0)

> dm<-outer(waiting, knots, rhs)

> g<-lm(eruptions~dm)

> plot(eruptions~waiting)

> lines(waiting, predict(g))

>

[image: image1.png]eruptions

50

45

40

35

30

25

20

15

waiting

80

90





> 

> par(mfrow=c(2,2))

> plot(g)

>
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> summary(g)

Call:

lm(formula = eruptions ~ dm)

Residuals:

     Min       1Q   Median       3Q      Max 

-1.26130 -0.29583 -0.01454  0.32864  1.21444 

Coefficients:

            Estimate Std. Error t value Pr(>|t|)    

(Intercept)  0.87985    0.79569   1.106 0.269815    

dm1          0.02251    0.01520   1.480 0.139958    

dm2          0.06011    0.01703   3.530 0.000488 ***

---

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

Residual standard error: 0.4863 on 269 degrees of freedom

Multiple R-Squared: 0.8198,     Adjusted R-squared: 0.8185 

F-statistic: 611.9 on 2 and 269 DF,  p-value: < 2.2e-16 

>

> l2<-lm(eruptions~waiting+I(waiting^2))

> summary(l2)

Call:

lm(formula = eruptions ~ waiting + I(waiting^2))

Residuals:

     Min       1Q   Median       3Q      Max 

-1.39580 -0.37419  0.03262  0.35597  1.12213 

Coefficients:

               Estimate Std. Error t value Pr(>|t|)    

(Intercept)  -4.3189529  0.8812141  -4.901 1.65e-06 ***

waiting       0.1505685  0.0266621   5.647 4.14e-08 ***

I(waiting^2) -0.0005504  0.0001952  -2.820  0.00516 ** 

---

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

Residual standard error: 0.4902 on 269 degrees of freedom

Multiple R-Squared: 0.8169,     Adjusted R-squared: 0.8155 

F-statistic:   600 on 2 and 269 DF,  p-value: < 2.2e-16 

>

> sspl<-smooth.spline(waiting, eruptions)

> sspl

Call:

smooth.spline(x = waiting, y = eruptions)

Smoothing Parameter  spar= 0.6414381  lambda= 0.001285959 (13 iterations) 

Equivalent Degrees of Freedom (Df): 8.181506 

Penalized Criterion: 6.781685 

GCV: 0.1410936 

> plot(eruptions~waiting)

> lines(sspl)
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> plot(residuals(sspl) ~ fitted(sspl))
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> sspl<-smooth.spline(women$height, women$weight)

> sspl

Call:

smooth.spline(x = women$height, y = women$weight)

Smoothing Parameter  spar= 0.3890134  lambda= 0.0001601060 (11 iterations) 

Equivalent Degrees of Freedom (Df): 7.34013 

Penalized Criterion: 0.3697616 

GCV: 0.09453013 

> plot(women$weight~women$height)

> lines(sspl)

>
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> ym<-read.table("C:\\Documents and Settings\\Tapio Nummi\\Omat tiedostot\\Kasvukäyrämallit\\Dental.txt")

> a<-outer(ym[,2],1:2,"==")

> a<-a*1

> y<-t(ym[,3:6])

> 

> delta

function(x){

h<-diff(x)

n<-length(x)

m<-matrix(nr=n-2,nc=n-2, data=c(0))

for (i in 1:(n-2)) {m[i,i]<-(h[i]+h[i+1])/3}

for (i in 1:(n-3)) {m[i,(i+1)]<-h[i+1]/6}

for (i in 1:(n-3)) {m[(i+1),i]<-h[i+1]/6}

m}

> 

> nabla

function(x){

h<-diff(x)

n<-length(x)

m<-matrix(nr=n, nc=(n-2), data=c(0))

for (i in 1:(n-2)) {m[i,i]<-1/h[i]}

for (i in 1:(n-2)) {m[i+1,i]<-((1/h[i])+(1/h[i+1]))*-1}

for (i in 1:(n-2)) {m[i+2,i]<-1/h[i+1]}

m}

>

> na<-nabla(1:4)

> de<-delta(1:4)

> na

     [,1] [,2]

[1,]    1    0

[2,]   -2    1

[3,]    1   -2

[4,]    0    1

> de

          [,1]      [,2]

[1,] 0.6666667 0.1666667

[2,] 0.1666667 0.6666667

> 

> k<-na%*%solve(de)%*%t(na)

> k

     [,1] [,2] [,3] [,4]

[1,]  1.6 -3.6  2.4 -0.4

[2,] -3.6  9.6 -8.4  2.4

[3,]  2.4 -8.4  9.6 -3.6

[4,] -0.4  2.4 -3.6  1.6

> s<-solve(diag(4)+0.5*k)

> g<-s%*%y%*%a%*%solve(t(a)%*%a)

> g

         [,1]     [,2]

[1,] 21.20248 22.71307

[2,] 22.17769 24.07670

[3,] 23.12810 25.67614

[4,] 24.08264 27.40909

> s<-solve(diag(4)+5*k)

> g<-s%*%y%*%a%*%solve(t(a)%*%a)

> g

         [,1]     [,2]

[1,] 21.20806 22.63181

[2,] 22.16953 24.16708

[3,] 23.12767 25.73917

[4,] 24.08565 27.33694

>

