Esimerkki LMER-funktion (kirjastossa lme4)  käytöstä

> vision

Grouped Data: acuity ~ Power | subject

   subject Power eye acuity

1        1     1   l    116

2        1     2   l    119

3        1     3   l    116

4        1     4   l    124

5        1     1   r    120

6        1     2   r    117

7        1     3   r    114

8        1     4   r    122

9        2     1   l    110

10       2     2   l    110

11       2     3   l    114

12       2     4   l    115

13       2     1   r    112

14       2     2   r    112

15       2     3   r    110

16       2     4   r    110

17       3     1   l    117

18       3     2   l    118

19       3     3   l    120

20       3     4   l    120

21       3     1   r    120

22       3     2   r    120

23       3     3   r    120

24       3     4   r    124

25       4     1   l    112

26       4     2   l    116

…

> library(nlme)

> vision<-groupedData(acuity~Power|subject, data=vision)

> plot(vision)

>
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plot(vision, outer=~eye)
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> mmod<-lmer(acuity~factor(Power)+(1|subject)+(1|subject:factor(eye)))
> summary(mmod)

Linear mixed-effects model fit by REML 

Formula: acuity ~ factor(Power) + (1 | subject) + (1 | subject:factor(eye)) 

   AIC   BIC logLik MLdeviance REMLdeviance

 340.7 352.9 -164.4      339.2        328.7

Random effects:

 Groups              Name        Variance Std.Dev.

 subject:factor(eye) (Intercept) 10.268   3.2044  

 subject             (Intercept) 21.599   4.6475  

 Residual                        16.597   4.0740  

number of obs: 56, groups: subject:factor(eye), 14; subject, 7

Fixed effects:

               Estimate Std. Error t value

(Intercept)    112.6429     2.2371   50.35

factor(Power)2   0.7857     1.5398    0.51

factor(Power)3  -1.0000     1.5398   -0.65

factor(Power)4   3.2857     1.5398    2.13

Correlation of Fixed Effects:

            (Intr) fc(P)2 fc(P)3

factr(Pwr)2 -0.344              

factr(Pwr)3 -0.344  0.500       

factr(Pwr)4 -0.344  0.500  0.500

>

> ranef(mmod)

An object of class "ranef.lmer"

[[1]]

    (Intercept)

2:1   0.5273656

2:2  -1.4311981

5:1   0.2386882

5:2   0.2386882

7:1  -0.2739496

7:2  -0.8081034

4:1  -0.5624578

4:2   1.2180546

6:1   3.1747566

6:2  -6.4400106

1:1   1.0850662

1:2   0.7289638

3:1   0.3508376

3:2   1.9532988

[[2]]

  (Intercept)

2   -1.901183

5    1.004146

7   -2.276064

4    1.379027

6   -6.868359

1    3.815755

3    4.846678
Uskottavuussuhde-testin simulointi

>  mmodb<-lmer(acuity~factor(Power)+(1|subject))

> anova(mmod, mmodb)

Data: 

Models:

mmodb: acuity ~ factor(Power) + (1 | subject)

mmod: acuity ~ factor(Power) + (1 | subject) + (1 | subject:factor(eye))

      Df     AIC     BIC  logLik  Chisq Chi Df Pr(>Chisq)   

mmodb  5  356.17  366.29 -173.08                            

mmod   6  351.22  363.38 -169.61 6.9424      1   0.008418 **

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
> anova(mmod, mmodb)

Data: 

Models:

mmodb: acuity ~ factor(Power) + (1 | subject)

mmod: acuity ~ factor(Power) + (1 | subject) + (1 | subject:factor(eye))

      Df     AIC     BIC  logLik  Chisq Chi Df Pr(>Chisq)   

mmodb  5  356.17  366.29 -173.08                            

mmod   6  351.22  363.38 -169.61 6.9424      1   0.008418 **

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
> lrstat<-numeric(1000)

> for (i in 1:1000){

+ data<-unlist(simulate(mmodb))

+ null<-lmer(data~factor(Power)+(1|subject), vision)

+ alt<-lmer(data~factor(Power)+(1|subject)+(1|subject:factor(eye)), vision)

+ lrstat[i]<-2*(logLik(alt)-logLik(null))

+ }
> mean(lrstat > 6.9424)

[1] 0.001
> plot(qchisq((1:1000)/1001,1), sort(lrstat))

> abline(0,1)

> plot(qchisq((1:1000)/1001,1), sort(lrstat), xlab=expression(chi[1]^2), ylab="Simulated LRT")

> abline(0,1)
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