
modelAVERAGE  
hands-on answer



You can load all the correct input to the software by opening 
“modelAverage_answer”.



exercise 0
Write a shell script (unix command) to run the bootstrap analyses of candidate models



Write a shell script (unix command) to run the bootstrap analyses of candidate models

 rm -rf bootstrap_dir*
bootstrap -seed=0 model0_placebo.mod 
 cp bootstrap_dir1/raw_results_model0_placebo.csv .
 rm -rf bootstrap_dir1 
bootstrap -seed=0 model1_linear.mod 
 cp bootstrap_dir1/raw_results_model1_linear.csv .
 rm -rf bootstrap_dir1 
bootstrap -seed=0 model2_loglinear.mod 
 cp bootstrap_dir1/raw_results_model2_loglinear.csv .
 rm -rf bootstrap_dir1 
bootstrap -seed=0 model3_emax.mod 
 cp bootstrap_dir1/raw_results_model3_emax.csv .
 rm -rf bootstrap_dir1 
bootstrap -seed=0 model4_sigmoidal.mod 
 cp bootstrap_dir1/raw_results_model4_sigmoidal.csv .
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Method 3: Model Average (as shown before)

PhIIb Data Model1 P.E.

Bootstrap Data1

Bootstrap Data200

Model2 P.E.
Model3 P.E.
Model4 P.E.

Model1 P.E.
Model2 P.E.
Model3 P.E.
Model4 P.E.

Model1 P.E.
Model2 P.E.
Model3 P.E.
Model4 P.E.

AIC/BIC/Likelihood

AIC/BIC/Likelihood

AIC/BIC/Likelihood

AIC/BIC/Likelihood

x

x

x

x

Distribution of Endpoint
Averaged

+

+

+
Probability of Success

dose

NONMEM + PsN bootstrap



exercise 1
Can we use variance covariance matrix?







exercise 2
Derive Steady States and endpoint.
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exercise 3
How many simulations are enough?





Is this dose more 
effective than this??

No this “zig-zag” is just an 
artifact of how we calculate 

the average (stochastic noise).









With 1000 simulations we 
stop seeing the “zig-zag” due 
to the stochastic noise, hence 
the dose choice will not likely 

to be influenced by the 
stochastic noise.



exercise 4
Defining Weights
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Weights cannot be calculated as is!  
(nan=Not A Number)



Weight

model1

= exp

✓
AIC

model1

�2

◆



Weight

model1

= exp

✓
AIC

model1

�2

◆

log (Weight

model1

) = log

✓
exp

✓
AIC

model1

�2

◆◆



Weight

model1

= exp

✓
AIC

model1

�2

◆

log (Weight

model1

) = log

✓
exp

✓
AIC

model1

�2

◆◆

log (Weight

model1

) =

AIC

model1

�2



Weight

model1

= exp

✓
AIC

model1

�2

◆

log (Weight

model1

) = log

✓
exp

✓
AIC

model1

�2

◆◆

log (Weight

model1

) =

AIC

model1

�2

log (Weight

model1

) =

NumPara

model1

+ ofv

model1

�2





Now with the log scale weights can be calculated.
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exercise 5
Plotting PoS!













The PoS plots look very similar between the one generated 
using bootstrap data 0-175 and 0-200 hence 200 bootstrap 

samples should be sufficient to reliably compute the PoS plot.


