
Model 1 
Observed vs. Predicted for female data
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Model 1 
Residuals vs. Predicted for female data

Predicted Response

re
si

du
al

s −
4

−
2

0
2

4
6

●

●

●

● ●●

●

●●

●

●
●

●

●

●

●

●

●
●

●

●●●

●

●

●
●

●
●

●

●

●

●
●

●

●●

●

●
●

●●

●
●

●●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●●

●

●
●●●

●

●

●
●

●

●

●

●
●

●
●
●
●●

●

●

●

●
●

●

●
●

●
●●●●

●

●

●

●

●
●

● ●
●●

●
●

●
●

●

●
●

●
●

● ●

●

●
●

●
●
●
●●

●

●
●●

●
●

●

●

●

●●

●●

●

●

●●

●

●
●

●

●●

●
●

●
●
●

●

●

●
●

●

●
●

●

●

●●

●

●●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●
●
●
●

●

●

●●

●

●

●

●●
●

●●
●
●

●

●

●
●

● ●

●

●
● ●●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●
●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●
●●

●
●

●

●

●

●●

●

●

●

● ●●

●●

●
●

●

●

●
●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●●●
●

●

●

●
●

●

RES

0 2 4 6 8 10

−
2

−
1

0
1

2

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●
●

●

●

●
●●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●
●

●

●

●

●●

● ●
●

●

●

●
●●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●●
●

●

●
●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

● ●

●

●

●
●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●
●

●●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●●

●
●

●

●

●
●

●●

● ●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●

WRES

−
2

−
1

0
1

2

0 2 4 6 8 10

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●
●

●

●

●
●●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●
●

●

●

●

●●

● ●
●

●

●

●
●●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●

●

●●
●

●

●
●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

● ●

●

●

●
●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●
●

●●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●●

●
●

●

●

●
●

●●

● ●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●

CWRES



Model 1 
Residuals vs. Time for female data
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Model 1 
Normal Q−Q Plot Residuals for female data
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Model 1 
Q−Q Plot of CWRES vs. WRES for female data

WRES

C
W

R
E

S −2

−1

0

1

2

●●
●

●●
●●●●●
●●●●●●●

●●●●●
●●●●●

●●●●●●●●●
●●●●●●
●●●●●●●
●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●
●●●●●●●●●●●●●
●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●
●●●●●●●●●●
●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●
●●●●●●●●●●●●●
●●●●●●●●●●●●
●●●●●●●●●●●●

●●●●●●●●●●●●
●●●●●●
●●●●●●●●

●●●●●●●
●●●●●●●

●●
●●●●●●●●●
●●●●●

●
●●●

●●●●●●
●●●
●●

●
●●●

●



Model 1 
Observed vs. Predicted for male data
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Model 1 
Residuals vs. Predicted for male data
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Model 1 
Residuals vs. Time for male data
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Model 1 
Normal Q−Q Plot Residuals for male data
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Model 1 
Q−Q Plot of CWRES vs. WRES for male data
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Covariate Scatterplots
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Continuous Covariates vs. Categorical Covariates

categorical covariate
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ETA Scatterplots
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Parameter Scatterplots
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Histograms of Etas
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Density of Etas
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Boxplots of Etas by Categorical Covariate
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Etas vs. Continuous Covariates
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Etas vs. Continuous Covariates

continuous covariate
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CWRES vs. Categorical Covariates

categorical Covariate
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CWRES vs. Continuous Covariates

continuous covariate

co
nd

iti
on

al
 w

ei
gh

te
d 

re
si

du
al

s

−
2

0
2

4

40 45 50

●
●

●

●
●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●●●

●
●

●
●●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●
●

●

●
●
●●

●●
●
●

●

●

●
●
●

●
●●

●

●

●

●

●

●

●
●
●

●

●

●
●

●

●

●

●
●●

●

●
●
●●●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●
●●●
●

●●●

●

●

●

●

●

●
●
●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●●

●●

●
●

●

●

●

●

●

●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●

●●

●●

●

●●
●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●●

●

●

●●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●

● ●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●
●●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●
●

●●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●

AGE

−
2

0
2

4

40 60 80 100

●
●

●

●
●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●●●

●
●

●
●●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●
●

●

●
●
●●

●●
●
●

●

●

●
●
●

●
●●

●

●

●

●

●

●

●
●
●

●

●

●
●

●

●

●

●
●●

●

●
●
●●●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●
●●●
●

●●●

●

●

●

●

●

●
●
●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●●

●●

●
●

●

●

●

●

●

●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●

●●

●●

●

●●
●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●●

●

●

●●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●

● ●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●
●●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●
●

●●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●

HT
−

2
0

2
4

40 60 80

●
●

●

●
●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●●●

●
●

●
●●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●
●

●

●
●
●●

●●
●
●

●

●

●
●
●

●
●●

●

●

●

●

●

●

●
●
●

●

●

●
●

●

●

●

●
●●

●

●
●
●●●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●
●●●
●

●●●

●

●

●

●

●

●
●
●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●●

●●

●
●

●

●

●

●

●

●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●

●●

●●

●

●●
●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●●

●

●

●●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●

● ●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●
●●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●
●

●●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●

WT
−

2
0

2
4

50 100 150 200

●
●

●

●
●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●●●

●
●

●
●●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●
●
●

●

●
●
●●

●●
●
●

●

●

●
●
●

●
●●

●

●

●

●

●

●

●
●
●

●

●

●
●

●

●

●

●
●●

●

●
●
●●●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●
●●●
●

●●●

●

●

●

●

●

●
●
●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●●

●

●

●

●

●●

●●

●
●

●

●

●

●

●

●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●

●●

●●

●

●●
●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●●

●

●

●●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●
●

●

● ●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●
●●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●
●

●●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●●

CLCR


