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

> ym[1:10,]

   V1 V2   V3   V4   V5   V6

1   1  1 21.0 20.0 21.5 23.0

2   2  1 21.0 21.5 24.0 25.5

3   3  1 20.5 24.0 24.5 26.0

4   4  1 23.5 24.5 25.0 26.5

5   5  1 21.5 23.0 22.5 23.5

6   6  1 20.0 21.0 21.0 22.5

7   7  1 21.5 22.5 23.0 25.0

8   8  1 23.0 23.0 23.5 24.0

9   9  1 20.0 21.0 22.0 21.5

10 10  1 16.5 19.0 19.0 19.5

…

make.rm<-function(constant,repeated,data,contrasts) {

 if(!missing(constant) && is.vector(constant)) {

  if(!missing(repeated) && is.vector(repeated)) {

   if(!missing(data)) {

    dd<-dim(data)

    replen<-length(repeated)

    if(missing(contrasts))

     contrasts<-

      ordered(sapply(paste("T",1:length(repeated),sep=""),rep,dd[1]))

    else

     contrasts<-matrix(sapply(contrasts,rep,dd[1]),ncol=dim(contrasts)[2])

    if(length(constant) == 1) cons.col<-rep(data[,constant],replen)

    else cons.col<-lapply(data[,constant],rep,replen)

    new.df<-data.frame(cons.col,

     repdat=as.vector(data.matrix(data[,repeated])),

     contrasts)

    return(new.df)

   }

  }

 }

 cat("Usage: make.rm(constant, repeated, data [, contrasts])\n")

 cat("\tWhere 'constant' is a vector of indices of non-repeated data and\n")

 cat("\t'repeated' is a vector of indices of the repeated measures data.\n")

}

>

> y<-make.rm(1:2, 3:6, ym)

> y[1:10,]

   V1 V2 repdat contrasts

1   1  1   21.0        T1

2   2  1   21.0        T1

3   3  1   20.5        T1

4   4  1   23.5        T1

5   5  1   21.5        T1

6   6  1   20.0        T1

7   7  1   21.5        T1

8   8  1   23.0        T1

9   9  1   20.0        T1

10 10  1   16.5        T1

>

> y<-data.frame(nro=y$V1, sex=factor(y$V2), d=y$repdat, cont=y$contrasts, t=8)

> y[y$cont=="T2", 5]<-10

> y[y$cont=="T3", 5]<-12

> y[y$cont=="T4", 5]<-14

>

y<-groupedData(d~t|nro, data=y)
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>plot(y,outer=~sex)
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>plot(y,outer=~1)

[image: image3.png]L e e
8 9 10111213 14

t

10 8 19 13 23
9 7 3 18 17
6 22 16 14 24
1 27 25 15 26
5 2 4 " 12

20
21




>plot(y, outer=~y$nro)
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> library(lattice)
> xyplot(y$d~y$t|y$nro, type="l")
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> xyplot(y$d~y$t|y$nro, type="l", subset=(y$sex==1))
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> xyplot(y$d~y$t|y$nro, panel=function(x,y){

+ panel.xyplot(x,y, type="l")

+ panel.lmline(x,y,lty=2)

+ }

+ )
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> m1<-gls(d~sex+sex:t-1, data=y, corr=corSymm(,~1|nro), method="ML")

> summary(m1)

Generalized least squares fit by maximum likelihood

  Model: d ~ sex + sex:t - 1 

  Data: y 

       AIC      BIC    logLik

  443.2348 472.7383 -210.6174

Correlation Structure: General

 Formula: ~1 | nro 

 Parameter estimate(s):

 Correlation: 

  1     2     3    

2 0.550            

3 0.628 0.554      

4 0.508 0.746 0.706

Coefficients:

           Value Std.Error   t-value p-value

sex1   17.408168 1.1778817 14.779216       0

sex2   15.920017 0.9766479 16.300672       0

sex1:t  0.476130 0.0977341  4.871686       0

sex2:t  0.824758 0.0810368 10.177575       0

 Correlation: 

       sex1   sex2   sex1:t

sex2    0.000              

sex1:t -0.874  0.000       

sex2:t  0.000 -0.874  0.000

Standardized residuals:

        Min          Q1         Med          Q3         Max 

-2.48941865 -0.66165301 -0.07645184  0.60627197  2.33819950 

Residual standard error: 2.216614 

Degrees of freedom: 108 total; 104 residual

>
> m2<-gls(d~sex+sex:t-1, data=y, corr=corCompSymm(,~1|nro), method="ML")

> summary(m2)

Generalized least squares fit by maximum likelihood

  Model: d ~ sex + sex:t - 1 

  Data: y 

       AIC      BIC    logLik

  440.6391 456.7318 -214.3195

Correlation Structure: Compound symmetry

 Formula: ~1 | nro 

 Parameter estimate(s):

      Rho 

0.6178309 

Coefficients:

           Value Std.Error   t-value p-value

sex1   17.372727 1.1836504 14.677246       0

sex2   16.340625 0.9814310 16.649794       0

sex1:t  0.479545 0.0940671  5.097906       0

sex2:t  0.784375 0.0779963 10.056560       0

 Correlation: 

       sex1   sex2   sex1:t

sex2    0.000              

sex1:t -0.874  0.000       

sex2:t  0.000 -0.874  0.000

Standardized residuals:

        Min          Q1         Med          Q3         Max 

-2.53554804 -0.59684854 -0.07593689  0.60047221  2.36905129 

Residual standard error: 2.214758 

Degrees of freedom: 108 total; 104 residual

>

> m3<-gls(d~sex+sex:t-1, data=y, corr=corIdent(~1|nro), method="ML")

> summary(m2)

Generalized least squares fit by maximum likelihood

  Model: d ~ sex + sex:t - 1 

  Data: y 

       AIC      BIC    logLik

  488.2418 501.6524 -239.1209

Correlation Structure: Independent

 Formula: ~1 | nro 

 Parameter estimate(s):

numeric(0)

Coefficients:

           Value Std.Error   t-value p-value

sex1   17.372727 1.7080306 10.171204  0.0000

sex2   16.340625 1.4162242 11.538163  0.0000

sex1:t  0.479545 0.1521635  3.151515  0.0021

sex2:t  0.784375 0.1261673  6.216945  0.0000

 Correlation: 

       sex1  sex2  sex1:t

sex2    0.00             

sex1:t -0.98  0.00       

sex2:t  0.00 -0.98  0.00 

Standardized residuals:

        Min          Q1         Med          Q3         Max 

-2.53554652 -0.59684818 -0.07593684  0.60047185  2.36904986 

Residual standard error: 2.214759 

Degrees of freedom: 108 total; 104 residual

>

> anova(m3,m2,m1)

   Model df      AIC      BIC    logLik   Test  L.Ratio p-value

m3     1  5 488.2418 501.6524 -239.1209                        

m2     2  6 440.6391 456.7318 -214.3195 1 vs 2 49.60270  <.0001

m1     3 11 443.2348 472.7383 -210.6174 2 vs 3  7.40422  0.1923

>

> m<-matrix(nr=2,nc=4, data=c(1,-1,0,0,0,0,1,-1))

> 

> anova(m2, L=m)

Denom. DF: 104 

 F-test for linear combination(s)

  sex1 sex2:t

1    1      1

2   -1     -1

  numDF  F-value p-value

1     2 1434.511  <.0001

>

> anova(m2, L=c(0,0,1,-1))

Denom. DF: 104 

 F-test for linear combination(s)

sex1:t sex2:t 

     1     -1 

  numDF  F-value p-value

1     1 5.992445   0.016

>

> anova(m2, L=c(1,-1,0,0))

Denom. DF: 104 

 F-test for linear combination(s)

sex1 sex2 

   1   -1 

  numDF   F-value p-value

1 1 0.4338748  0.5115

· plot(m2)
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· plot(m2, nro~resid(.), abline=0)
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plot(m2, resid(.,type="p")~fitted(.)|sex, id=0.05, adj=-0.3)
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plot(m2, d~fitted(.),  id=0.05, adj=-0.3)
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qqnorm(m2, ~resid(.))
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