
Hierarchical Modeling, WINBUGS  Notes 
 
 
1.  Since specifying starting values for model optimization both with a defined and 
the default start values are pulled from a normal distribution, why do you use one at 
all? Does the default not work as well?  
 
From what I have read, I believe that with a sufficient burn-in period (size?), you should 
find answers to be similar for default vs. specified start values. Authors suggest playing 
around with different burn-in sample periods, of course the more the better. 
 
Some general notes on start values: 
 
Initial values 
 

• Initial values are not like priors! 
• Priors are part of the model specification. 
• Priors must not be derived from the current dataset. 
• Initial values are part of the computing process. 
• Initial values can be derived from the current dataset. 

 
Choosing initial values 
 

• Run more than one chain with initial values selected to give you 
information about sampler performance. 

• Initial values may be generated from priors. 
• Initial values may be based on frequentist estimates. 
• _ e.g. mle, mle - 4 standard errors, mle + 4 standard errors 

 
2. Is AIC ever used for model evaluation for H.Bayes? 
 
Not that I can find, however: 
 
There are some methods out there for converting (or approximating) a conversion both 
and/or from AIC to BIC (i.e AIC to BIC; BIC to AIC). Some authors refer to Bayesian 
Information Criterion (BIC). I am not sure how this is different from DIC or if it is. 
 
This conversion can really only be considered useful if you are attempting to compare a 
non-Bayes model to a Bayes model. Again, these would likely be ballpark comparative 
estimates at best, but might give you a rough idea on model performance on a 
(somewhat) standardized scale. 
 
See reference: 
http://smr.sagepub.com/cgi/content/abstract/33/2/261 
 
 



3. Does WinBugs have a built in function to use the error structure from an 
autocorrelation adjusted model (i.e.: corr(ar1) function)?   
 
Not that I can find!  Several people appear to be writing custom functions to tell the 
Bayes model to use the adjusted model error. There does appear to be a built in function 
in WinBugs that accounts for data autocorrelation by penalizing DIC/BIC. 
 
There are methods out there for “thinning” data to reduce autocorrelation, and you can 
test for autocorrelation with:  ‘auto cor’  button on G.U.I.  A number of stats forums 
suggest that if autocorrelation is present, generate additional samples and thin more (i.e. 
more runs). Of course this method of thinning is less robust than writing a custom 
function to use the autocorrelated structure. 
 
 
 

References 

1.   Tomohiro Ando, 2007. Bayesian predictive information criterion for the 
 evaluation of hierarchical Bayesian and empirical Bayes models 

 http://biomet.oxfordjournals.org/cgi/content/abstract/94/2/443 
 
2. Kate Cowles, 2003.  University of Iowa. Practical Considerations for WinBUGS 

Users 
 

www.cs.uiowa.edu/ftp/kcowles/s138/lect12.pdf 
 
 

3. Kenneth Burnham, David Anderson, 2004.  Multimodel Inference 

http://smr.sagepub.com/cgi/content/abstract/33/2/261 

 

 
 

 
 
 
 
 
 
 
 
 

Fridley
Cross-Out

Fridley
Replacement Text
refers to chaining autocorrelation



General Notes from Class 
 
Hierarchical modeling III - hierarchical Bayes 
 
            - observation error, latent variables, process and parameter models 
            - multiple dependent variable data sources 
            - more WinBUGS and R 
  
 

• Good optimization with Gibbs sampler (takes conditional relationships into 
account) 

 
• H.B.: can specify a whole bunch of things, error structures, optimization is better, 

it  
• approaches the complexity of the data  

 
• spits out sub-models in nice graphic format: process models (biology, processes); 

random effects 
 

• deals with interaction of variables - conditional statements; 
 

• lets certain parameters vary (i.e. are not static)  
 

• neutral vs. niche theory Clark: (there may be more differences between 
individuals than species) 

 
*conditional optimization on parameters  
 

• Needs initialization values (e.g. same starting values for each model as a function 
a = 1, b = 1 , etc. or you can  

• let it be a random number, better to do this  
 

• print (sim1)  
 

• give you model stats 
 

• >code: sim1$summary  
 

• provides a summary table 
 
 
There is a write model function- it is useless, don't do it have to use winbugs syntax to do 
this - just have the text file open  
 
 
 



• need log link in poisson model -mean and variance assumed to be equal 
  
• use logit function if interested in presence absence  

 
Additional explanatory text for Jason’s HB example from the course website. 
 
The Magnolia example is comprised of data obtained from several studies conducted in 
the Great Smoky National Park over a period of several years (apprx: 1970 -2007). 
Therefore random effects must be included (plot size, researcher etc.) 
 
 
For Jason's example: should put in a negative binomial for this data because it is Quote 
"wicked overdispersed" 
 
Jason still needs to add in observation error variance around plot size 
Jason is providing a "block" random effect to the different projects that he  
Used tree data from (different studies, for diff. purposes), combining tree data 
he is giving a precision value for each study, and then providing a deviance associated 
with each "study"  He is asking if variance around these parameters is affected by  
the study (i.e. some studies may be in unsuitable areas for magnolia, that could screw up 
overall model) 
 
 
 
 
 
 
 
  


