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INTRODUCTION 



Existing multilevel modelling 
commands in Stata 

• Stata provide the xtmixed, xtmelogit and xtmepoisson commands to fit 
multilevel models 

 

– Limited range of models can be specified 

 

– Computationally quite slow to fit models 

 

 

• Sophia Rabe-Hesketh and Anders Skrondal provide the gllamm command 

 

– Wide range of models can be specified 

 

– Computationally slow to fit models 

 

 

• Other  user-written multilevel modelling commands include: hlm, 
realcomimpute, runmplus, sabre, winbugs 



Multilevel modelling in MLwiN 

1. Estimation of multilevel models for continuous, binary, ordered categorical, 
unordered categorical and count data 

 

 

2. Fast estimation via classical and Bayesian methods  

 

 

3. Estimation of multilevel models for cross-classified and multiple 
membership non-hierarchical data structures 

 

 

4. Estimation of multilevel multivariate response models, multilevel spatial 
models, multilevel measurement error models, multilevel multiple 
imputation models and multilevel factor models  



RAUDENBUSH (1993) CROSS-
CLASSIFED MODELLING EXAMPLE 



Scottish neighbourhood study on 
child educational attainment 

• Scottish neighbourhood study on child educational attainment 

 

• 2310 students nested within 17 schools  and 524 neighbourhoods 

 

• First analysed by Garner and Raudenbush (1991) 

 

• Re-analysed by Rabe-Hesketh and Skrondal (2008), Raudenbush (1993), 

Raudenbush and Bryk (2002) and others 



























IGLS ESTIMATION 



Model 1 fitted using IGLS 

𝑎𝑡𝑡𝑎𝑖𝑛𝑖 = 𝛽0 + 𝑢neighid 𝑖
2

+ 𝑒𝑖 

𝑢𝑗
2

~N 0, 𝜎𝑢 2
2 ,    𝑒𝑖~N 0, 𝜎𝑒

2  

 

. runmlwin attain cons, /// 

 level2(neighid: cons) /// 

 level1(studentid: cons) 





Model 2 fitted using IGLS 

𝑎𝑡𝑡𝑎𝑖𝑛𝑖 = 𝛽0 + 𝑢schid 𝑖
3 + 𝑢neighid 𝑖

2 + 𝑒𝑖 

𝑢𝑗
3 ~N 0, 𝜎𝑢 3

2 ,    𝑢𝑗
2 ~N 0, 𝜎𝑢 2

2 ,    𝑒𝑖~N 0, 𝜎𝑒
2  

. tabulate schid, gen(s) 

. forvalues i = 1/16 { 

. constraint define `i’ [RP3]var(s`i’) = [RP3]var(s17) 

. } 

. runmlwin attain cons, /// 

 level3(cons: s1-s17, diagonal) /// 

 level2(neighid: cons) /// 

 level1(studentid: cons) constraints(1/16) 





Model 3 fitted using IGLS 

𝑎𝑡𝑡𝑎𝑖𝑛𝑖 = 𝛽0 + 𝛽1𝑝7𝑣𝑟𝑞𝑖 + 𝛽2𝑝7𝑟𝑒𝑎𝑑𝑖 +  𝛽3𝑑𝑎𝑑𝑜𝑐𝑐𝑖 + 𝛽4𝑑𝑎𝑑𝑒𝑑𝑖 

+𝛽5𝑚𝑜𝑚𝑒𝑑𝑖 + 𝛽6𝑑𝑎𝑑𝑢𝑛𝑒𝑚𝑝𝑖 + 𝛽7𝑚𝑎𝑙𝑒𝑖 + 𝛽8𝑑𝑒𝑝𝑟𝑖𝑣𝑒𝑖  

+𝑢schid 𝑖
3

+ 𝑢neighid 𝑖
2

+ 𝑒𝑖 

𝑢𝑗
3

~N 0, 𝜎𝑢 3
2 ,    𝑢𝑗

2
~N 0, 𝜎𝑢 2

2 ,    𝑒𝑖~N 0, 𝜎𝑒
2  

 

. runmlwin attain cons p7vrq p7read dadocc daded /// 

 momed dadunemp male deprive, /// 

 level3(cons: s1-s17, diagonal) /// 

 level2(neighid: cons) /// 

 level1(studentid: cons) constraints(1/16) 









MCMC ESTIMATION 



Model 1 fitted using MCMC 

𝑎𝑡𝑡𝑎𝑖𝑛𝑖 = 𝛽0 + 𝑢neighid 𝑖
2

+ 𝑒𝑖 

𝑢𝑗
2

~N 0, 𝜎𝑢 2
2 ,    𝑒𝑖~N 0, 𝜎𝑒

2  

 

. runmlwin attain cons, /// 

 level2(neighid: cons) /// 

 level1(studentid: cons) /// 

 mcmc(on) initsprevious 





Model 2 fitted using MCMC 

𝑎𝑡𝑡𝑎𝑖𝑛𝑖 = 𝛽0 + 𝑢schid 𝑖
3

+ 𝑢neighid 𝑖
2

+ 𝑒𝑖 

𝑢𝑗
3

~N 0, 𝜎𝑢 3
2 ,    𝑢𝑗

2
~N 0, 𝜎𝑢 2

2 ,    𝑒𝑖~N 0, 𝜎𝑒
2  

 

. matrix b = (0,.075,.15,.8) 

. runmlwin attain cons, /// 

 level3(schid: cons) /// 

 level2(neighid: cons) /// 

 level1(studentid: cons) /// 

 mcmc(cc) initsb(b) 





Model 3 fitted using MCMC 

𝑎𝑡𝑡𝑎𝑖𝑛𝑖 = 𝛽0 + 𝛽1𝑝7𝑣𝑟𝑞𝑖 + 𝛽2𝑝7𝑟𝑒𝑎𝑑𝑖 +  𝛽3𝑑𝑎𝑑𝑜𝑐𝑐𝑖 + 𝛽4𝑑𝑎𝑑𝑒𝑑𝑖  

+𝛽5𝑚𝑜𝑚𝑒𝑑𝑖 + 𝛽6𝑑𝑎𝑑𝑢𝑛𝑒𝑚𝑝𝑖 + 𝛽7𝑚𝑎𝑙𝑒𝑖 + 𝛽8𝑑𝑒𝑝𝑟𝑖𝑣𝑒𝑖 

+𝑢schid 𝑖
3

+ 𝑢neighid 𝑖
2

+ 𝑒𝑖  

𝑢𝑗
3 ~N 0, 𝜎𝑢 3

2 ,    𝑢𝑗
2 ~N 0, 𝜎𝑢 2

2 ,    𝑒𝑖~N 0, 𝜎𝑒
2  

 

. matrix b = (0,0,0,0,0,0,0,0,0,1,1,1) 

. runmlwin attain cons p7vrq p7read dadocc daded /// 

 momed dadunemp male deprive, /// 

 level3(schid: cons) /// 

 level2(neighid: cons) /// 

 level1(studentid: cons) mcmc(cc) initsb(b) 







 



WORK EFFICIENTLY 





RESOURCES TO HELP YOU LEARN 
RUNMLWIN 

















Citing runmlwin 

• If you use runmlwin in your work, please cite runmlwin 

 

• Leckie, G. and Charlton, C. (2011) runmlwin: Stata module for fitting multilevel 
models in the MLwiN software package. Centre for Multilevel Modelling, 
University of Bristol. 

 

• We can then add you to the list of papers using runmlwin on our website 

 

• http://www.bristol.ac.uk/cmm/software/runmlwin/citations 


