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.38564217
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.55931589
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X

.76359346
.79900925
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.23830410



##

fitl<-Im(y ~ 1 + w + x + w:x + as.factor(g) + as.factor(g):x )

full model

Sum Sq Mean Sq
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anova(fit1)

## Analysis of Variance Table
##

## Response: y

## Df
## w 1
## x 1
## as.factor(g) 8
## wix 1
## x:as.factor(g) 8
## Residuals 30
## ——-

## Signif. codes: O

410
179

Uk

F value
382.5574 < 2.2e-16 ***
634.4572 < 2.2e-16 ***

11.5940 2.48e-07 **x*

0.0105
3.0016

0.01

(™Yl

Pr (>F)

0.91892
0.01346 *

0.05 '.

'0.1

1



## test w
fit0<-Im(y ~ 1 + x + w:x + as.factor(g) + as.factor(g):x )

anova(fit0,fit1)

## Analysis of Variance Table

##

## Model 1: y ~ 1 + x + w:x + as.factor(g) + as.factor(g):x

## Model 2: y ~ 1 + w + x + w:x + as.factor(g) + as.factor(g):x
## Res.Df RSS Df Sum of Sq F Pr(>F)

## 1 30 14.383

## 2 30 14.383 0 5.3291e-15



## test x
£it0<-Im(y ~ 1 + w + w:x + as.factor(g) + as.factor(g):x )
anova(fit0,fit1)

##
##
##
##
##
##
##

##

Analysis of Variance Table

Model 1: y ~ 1 + w + w:x + as.factor(g) + as.factor(g):x
Model 2: y ~ 1 + w + x + w:x + as.factor(g) + as.factor(g):x

Res.Df RSS Df Sum of Sq F Pr(>F)
1 30 14.383
2 30 14.383 0 -7.1054e-15
test w:x

£it0<-Im(y ~ 1 + w + as.factor(g) + as.factor(g):x )
anova(fit0,fit1)

##
##
##
##
##
##
##

Analysis of Variance Table

Model 1: y ~ 1 + w + as.factor(g) + as.factor(g):x
Model 2: y ~ 1 + w + x + w:x + as.factor(g) + as.factor(g):x

1
2

Res.Df RSS Df Sum of Sq F Pr(>F)
30 14.383
30 14.383 0 1.7764e-15



##

test g

£it0<-Im(y ~ 1 + w + as.factor(g):x )
anova(fit0,fitl)

##
##
##
##
##
##
##
##
##

##

Analysis of Variance Table

Model 1: y ~ 1 + w + as.factor(g):x
Model 2: y ~ 1 + w + x + w:x + as.factor(g) + as.factor(g):x

Res.Df RSS Df Sum of Sq F Pr (>F)
1 38 55.090
2 30 14.383 8 40.707 10.613 6.282e-07 ***
Signif. codes: 0 'x*x' 0.001 'sx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
test g:x

£it0<-1Im(y ~ 1 + w + as.factor(g) )
anova(fit0,fitl)

##
##
##
##
##
##
##
##
##

Analysis of Variance Table

Model 1: y = 1 + w + as.factor(g)
Model 2: y ~ 1 + w + x + w:x + as.factor(g) + as.factor(g):x

Res.Df RSS Df Sum of Sq F Pr (>F)
1 40 304.355
2 30 14.383 10 289.97 60.483 < 2.2e-16 *xx*
Signif. codes: O 'x*x' 0.001 'sx' 0.01 'x' 0.05 '.' 0.1 ' ' 1



We can construct an f-test for a fixed effect of a micro variable, if there is no
across-group heterogeneity in that effect:

fit1<-Im(y ~ 1 + w + x + w:x + as.factor(g) )
fit0<-Im(y ~ 1 + w + x + as.factor(g) )
anova(fit0,fitl) # test z:z

## Analysis of Variance Table

##

## Model 1: y ~ 1 + w + x + as.factor(g)
## Model 2: y ~ 1 + w + x + w:x + as.factor(g)

##  Res.Df RSS Df Sum of Sq F Pr(>F)
## 1 39 25.901
## 2 38 25.895 1 0.0050523 0.0074 0.9318

fit0<-Im(y ~ 1 + w + w:x + as.factor(g) )

anova(fit0,fitl) # test z

## Analysis of Variance Table

##

## Model 1: y ~ 1 + w + w:x + as.factor(g)

## Model 2: y ~ 1 + w + x + w:x + as.factor(g)

##  Res.Df RSS Df Sum of Sq F  PrOF)

## 1 39 290.454

## 2 38 25.895 1  264.56 388.22 < 2.2e-16 **x*
#it -

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



fitl<-Imer(y ~ 1 + w + x + w:x + (1 + x|g) ,REML=FALSE )
fitO<-Imer(y ~ 1 + x + w:x + (1 + x|g),REML=FALSE )
x2<-2%(logLik (fit1)-logLik (£it0))

x2

## 'log Lik.' 19.89287 (df=8)

1-pchisq(x2,1)

## 'log Lik.' 8.190541e-06 (df=8)

anova(fit0,fitl) # test w

## Data: NULL

## Models:

## fit0: y "1+ x+wix+ (1 +x | g)

## fitl: y "1 +w+x+wix+ (1 +x | g)

## npar AIC BIC logLik deviance Chisq Df Pr(>Chisq)

## £it0 7 172.06 185.45 -79.032  158.06

## fitl 8 154.17 169.47 -69.086  138.17 19.893 1 8.191e-06 *x*x*
## ——-

## Signif. codes: O 'x**' 0.001 '#x' 0.01 'x' 0.05 '.' 0.1 ' ' 1



fit0<-Imer(y ~ 1 + w + w:x

anova(fit0,fitl) # test z

## Data: NULL

## Models:

## fit0: y 7 1 + w + wix +

## fitl: y “ 1 +w + x + w:
## npar AIC BIC

## £it0 7 179.66 193.05

## fitl 8 154.17 169.47

## -

## Signif. codes: 0 '*xx!'

fit0<-Imer(y ~ 1 + w + x +

anova(fit0,fit1)

##
##
##

Data: NULL
Models:

+ (1 + xlg) ,REML=FALSE )

A +x 1| g
x+ @A +x1| g

logLik deviance Chisq Df Pr(>Chisq)

-82.832 165.66
-69.086 138.17 27.492 1 1.578e-07 *x*
0.001 '"xx' 0.01 'x' 0.056 '.' 0.1 ' ' 1

(1 + x|g) ,REML=FALSE )

##
##
##
##

fit0: y "1 +w+x+ (L +x | g
fitl: y "1 +w+x+wx+ (A +x | g

npar AIC BIC 1logLik deviance
£it0 7 152.50 165.89 -69.252  138.50
fitl 8 154.17 169.47 -69.086

138.17 0.3317 1

Chisq Df Pr(>Chisq)

0.5647



fitO<-Imer(y ~ 1 + w + x + w:x + (1|g),REML=FALSE )

anova(fit0,fitl) # test z/g

## Data: NULL

## Models:

## fit0: y "1 +w+ x + wix + (1 | g)

## fitl: y "1+ w+x+wx+ (1 +x| g

## npar AIC BIC 1logLik deviance Chisq Df Pr(>Chisq)
## £it0 6 151.29 162.76 -69.643  139.29
## fitl 8 154.17 169.47 -69.086  138.17 1.1143 2 0.5728

x2<- 2*(logLik(fit1)-logLik(£it0))

x2

## 'log Lik.' 1.114333 (df=8)
1-pchisq(x2,2)

## 'log Lik.' 0.5728298 (df=8)

.5%( 1-pchisq(x2,1) + 1-pchisq(x2,2) )

## 'log Lik.' 0.4319858 (df=8)



fit0<-Imer(y ~ 1 + w + x + w:x )

## Error: No random effects terms specified in formula
£it0<-Im(y " 1 + w + x + wix )

anova(fit0,fit1)

## Error in x$terms: $ operator not defined for this S4 class



