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Whatis runmlwin?

e runmlwin isa Stata command to run MLwiN seamlessly from within Stata

— MLwiN offers fast estimation of a wide range of multilevel models, but has
limited data management, graphics and programming facilities

— Stata offers a limited range of multilevel models, but has excellent facilities
for pre- and post-estimation data management and graphics and many

model testing and interpretation routines

— runmlwin capitaliseson the best features of both packages

 Butwhatif you use R rather than Stata...

— Then use the R2MLwiN R function to run MLwiN from within R (see later)

— R2MLwiN provides all the same functionality as runmlwin



Multilevel modelling in Stata

Stata provide the xtmixed, xtmelogit and xtmepoisson commands

— Limited range of models can be specified

— Computationally quite slow

Sophia Rabe-Hesketh and colleagueshave developed the g1 1amm command

— Wide range of models can be specified

— Computationally very slow

Other user-written multilevel modelling commands available in Stata include:
hlm, realcomimpute, runmplus, sabrestata, winbugs



Multilevel modelling in MLwiN

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

Fast estimation via classical and Bayesian methods

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

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

Free to UK academics, thanks to ESRC funding
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1. CONTINUOUS RESPONSE
MODELS



Two-level variance
components model

 Inner-London schools exam scores data set
 Main MLwiN User Manual example (the ‘tutorial’ data set)

e 4059 students nested within 65 schools

normexam;; = f, + u; + e;;
UjNN(O, 0'1%)

eij~N(O, O'ez)
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The runmlwin command syntax

normexam;; = fy + u; + ¢;;
u;~N(0, )
el-j~N(0, O'ez)

. runmlwin normexam cons, ///
level?2 (school: cons) ///

levell (student: cons)
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Add covariates

normexam;; = f, + f;standlrt;; + f,girl;; + u; + ¢;;
u;~N(0, )
el-j~N(0, O'ez)

runmlwin normexam cons standlrt girl, ///
level2 (school: cons) ///

levell (student: cons)



Include a random slope

normexam;; = f, + fstandlrt;; + p,girl;; + uy; + uy;standlrt;; + ¢;;

()@ )]

el-j~N(0, 0.62)

. runmlwin normexam cons standlrt girl, ///

level?2 (school: cons standlrt) ///

levell (student: cons)



Allow for level 1 heteroskedasticity

normexam;; = B, + f;standlrt;; + B,girl;; + uy; + u,jstandlrt;;

+82ijgirlij + e3ijbOYij

()@ (2 )
R (G |

. generate boy = 1 - girl
. runmlwin normexam cons standlrt girl, ///
level2 (school: cons standlrt) ///

levell (student: girl boy, diagonal)



Retrieve the level 2 residuals

normexam;; = B, + f;standlrt;; + B,girl;; + uy; + u,jstandlrt;;

+62ijgirlij + eBijbOYij

() “’N{(g)(:iol 051)}
EARTHE ]

. runmlwin normexam cons standlrt girl, ///

level?2 (school: cons standlrt, residuals(u)) ///

levell (student: girl boy, diagonal)



Do not pause in MLwiN and do not
display the group table in Stata

normexam;; = B, + f;standlrt;; + B,girl;; + uy; + u,jstandlrt;;

+62ijgirlij + eBijbOYij

() “’N{(g)(:jfl 051)}
() wf©.(E )]

. runmlwin normexam cons standlrt girl, ///
level?2 (school: cons standlrt, residuals(u)) ///

levell (student: girl boy, diagonal) nogroup nopause
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u0 residual estimate

0 20 40 60
rank of (ud)

. bysort school: keep if n==1

. egen ulOrank = rank (u0)

. serrbar u0 ulOse ulOrank, scale(1.96) yline (0)



vhat

-1

I I I I
-4 -2 0 2
Age 11 exam score (standardised)
gen yhat = [FPl]cons + [FPl]stand*stand + u0 + ul*stand

sort school standlrt

line yhat standlrt, connect (ascending)
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2. STATA MAKES IT EASY TO
WORK EFFICIENTLY
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* 1. TWO-LEVEL MULTILEVEL MODELS

e e e i e e e i e e e e i e e e i e e e e e i e e

* QOpen the tutorial data et
use "http://www.bristol.ac.uk/com/media/ runmlwin/tutorial.dta™, clear

Fit a two-level ([students within schools) wvariance components model Lo

a continuous educational response variable, normexam. Note, you will need
to 2lick the "Resume Macro™ button twice in HLwill Lo return the model
rezultz to the Stata output window.

runmlwin normexsum cons, S/

levelZ (school: cons) ///

levell (student: conz)

EE

* Store the model eztimates
eztimates store modell

* Fenerate a boy dumny variable
generate hoy = 1 - girl

Extend the previous model to include fixed part covariates, a random school
level zlope and separate level 1 reziduals for bovys and girls. The rummlwin
command also requests that runmlwin extracts the predicted values for the
gohool level reziduals from MLwill and returns them to 3tata. The nopause
option prevents HMLwill from pausing before and after model estimation and so
returns the model results automatically to 3tata.

runmlwin normexsm cons standlrt gicl, /77

levelZ (school: cons standlrt, residualsiu)l) A7/

levell (student: girl boy, diagonal) nopause

% o % % s o

* Store the model eztimates
eztimates store model:

* Perforimm a likelihood ratio test to compare the bhoy and girl rezidual
* wrariances

zil

Ready

Line: 10, Col: 3¢ CAP

10




3. BINARY RESPONSE MODELS



Random slope logistic model

passexamij~Binomia1(1, nij)

logit(m;;) = Bo + Prstandlrt;; + Bogirl;; + uy; + uy jstandlrt;;
(uw) -~{(0) G0
¥ 0/"\owor 014

generate passexam = (normexam>0)
runmlwin passexam cons standlrt girl, ///
level2 (school: cons standlrt) ///
levell (student:) ///
discrete(dist (binomial) link (logit) denom(cons))

nogroup nopause

///
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. generate passexam = (normexam:>Q)

runmlwin passexam cons standlrt girl, ///

; level?({school: cons standlrt) ///

o levell({student:) //f

> discrete(distribution(binomial) link{logit) denominator(cons)) ///

> nogroup nopause

MLwiN 2.25 multilewvel model Mumber of obs = 4059

Binomial logit response model
Eztimation algorithm: IGLS, MQL1

Run time (seconds) = 1.61

Mumber of iterations = 4]
passexan Coef. Std. Err. z Fa=|z| [95% Conf. Interwval]
Cons -. 0479964 .101761 -0.47 0.637 -. 2474444 .1514515
standlrt 1.232918 . 0581067 21.22 0.000 1.119031 1.346805
gir] . 186636 . 0956229 1.95 0.051 -. 0007814 . 3740534
Random-effects Parameters Estimate Std. Err. [95% Conf. Interwval]

Lewvel 2: school

var{cons) . 3701358 .0822183 . 208991 .5312807
covi(cons,standlrt) . 0444551 . 0394446 -. 0328549 .121765
var(standlrt) 06152 .0364277 -. 009877 .1329169

=]
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Fit model by PQL2 using MQL1
estimates as starting values

passexamijvainomial(l, nl-j)

logit(nij) = Bo + Bistandlrt;; + B,girl;; + uy; + uyjstandlrt;;

()@ (2 )

. runmlwin passexam cons standlrt girl, ///

level2 (school: cons standlrt) ///
levell (student:) ///
discrete (d (binomial) 1 (logit) de(cons) pgl2) ///

initsprevious nopause
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runmlwin passexam cons standlrt girl, ///
level?2(school: cons standlrt) ///
levell{student:) ///
discrete(dist(binomial) 1ink(logit) denom{cons) pql2) ///
initsprewvious nogroup nopause

VoW W Y e

Model fitted using initial walues specified as parameter estimates from previous model

MLwiN 2.25 multilewvel model Mumber of obs = 4059
Binomial logit response model
Eztimation algorithm: IGLS, PQLZ
Run time (seconds) = 2.04
Mumber of iterations = &
passexan Coef. Std. Err. z Fa=|z| [95% Conf. Interwval]
Cons -.0367105 .1120693 -0.33 0.743 -.2563622 .1829413
standlrt 1.358886 0642726 21.14 0.000 1.232914 1.484858
gir] .2012481 .1013948 1.98 0.047 .0025179 . 3999782
Random-effects Parameters Estimate Std. Err. [95% Conf. Interwval]
Lewvel 2: school
var{cons) A7A0776 .1031501 2719071 .b76248
covi(cons,standlrt) . 0625434 . 0491646 -.0338175 .158904 3
var(standlrt) . 0764959 . 0443148 -. 0103596 .1633514

=]
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. estimates table mqll pql2, ///
> stats(11 N) b(GA.3F) stfmt(GA.0F) varwidth(18) newpanel
variable mg 11l pgld
FP1
CONs -0.048 -0.037
standlrt 1.233 1.359
gir] 0.187 0.201
RP2
var(cons 0.370 0.474
coviconshystandlrt) 0.044 0.063
var{standlrt) 0.067 0.076
RP1
var(bcons_1) 1.000 1.000
Statistics g 11 pgld
11
M 4059 4059

=]

Z:\Program Files (x36)5katalz AP NUM OWR e




4. SIMULATION STUDIES ARE
NOW EASY



ﬁ' Do-file Editor - rodriguez and goldman {1995).do

I [=] E3

File Edit Tools  Wiew
=" N1 &9 g 2 (gl 5 p
rndﬂguezandguhhnan{lﬂBSLdu] * X
1 * REPLICATE RODRIGUEZ AND GOLDMAN (1995)
Z clear
3 Fet Feed 12345
q postutil clear
5 postfile MQL1 ix £x cx sigwaf sigmac using "MOLl.dta™, replace
=] Fet obs 2
7 generate ©xX = h - 1
=] expand 10
=] Fort ox
10 generate cid = n
11 expand 2
12 bysort cid: gen fx = n - 1
13 expand 10
14 bysort cid (fx): generate fid = n
15 expand 2
1e bysort cid fid: gen ix = n - 1
17 expand 10
15 bysort cid fid (ix): gen iid = n
19 generate cons = 1
20 =] forvalues iteration = 1/100 {
=21 display ni5] as txt "Iteration " as res "'iteration'™ as txt " of T as res "l007
22 generate o = rnormali(0, 1)
23 bhyzort cid (£id iid): replace o = o[1]
=4 generate £ = rnormali(0, 1)
25 bhyzort oid £id (iid): replace £ = £[1]
26 generate v = rhinomial(l, invlogit(0*%cons + 1%ix + 1%fx + 1%cx + £ + o))
27 runmlwin v cons ix £x cox, leveld{cid: cons) leveli (£id: cons) lewvelliiid:) ///
23 discrete (distribution(binomial) linki{logit] denominator (cons)) ///
=29 nopause
30 post MQL1 ([FP1l]lix) ([FP1l]fx) ([FPl]lcx) (sqrti([RPE2]war(conz))) (sgrt([RPF3]<var(conz)))
31 drop o £ ¥
Jz —1
33 postolozse MOLL
a4 use "HMOL1l.dta™, clear
35 tabztat ix £x cox sigwaf sigmwac, Lformat (33.:21L)
36
al | 2
Ready Line: 21, Cal: 41 CAF MUM  OWE i




5. MCMC ESTIMATION



Random slope logistic model

passexami]wBinomial(l, nl-j)

logit(nij) = Bo + Bistandlrt;; + B,girl;; + uy; + uyjstandlrt;;

()@ (2 )

. runmlwin passexam cons standlrt girl, ///

level?2 (school: cons standlrt) ///

levell (student:) ///

discrete(d (binomial) 1 (logit) de(cons)) ///
mcme (burnin (500) chain (5000)) ///

initsprevious nogroup nopause



g% Stata/MP 12.1 - http:/ /www.bristol.ac.uk/cmm/media/runmlwin/tutorial.dta - [Results] M=l

File Edit Data Graphics Skakistics  User  wWindow  Help =
=™ RS MR |1T = _"T 4 | E
B
runmlwin passexam cons standlrt girl, ///
> level?(school: cons standlrt) lewvell(student:) ///
> discrete(d(binomial) 1{logit) del(cons)) ///
= mcmC (burnin{(500) chain(5000)) initsprevious nogroup nopause
MLwilN 2.25 multilewvel model Mumber of obs = 4059
Binomial logit response model
Eztimation algorithm: MCMC
Eurnin = 500
Chain = 5000
Thinning = 1
Run time (seconds) = 30.1
Deviance (dhar) = 423210
Deviance (thetabar) = 4159.24
Effective no. of pars (pd) = 72.86
Bawesian DIC = 4304 .96
DASSExanm Mean Std. Dew. ESS F [95% Cred. Interwval]
cons -.03479473 .1073479 94 0.381 -.2506524 .1779318
standlrt 1.35652 . 0624149 496 0.000 1.231931 1.480608
givrl 1873172 . 1005095 196 0.026 -.0023705 .3851183
Random-effects Farameters Mean Std. Dew. ESS [95% Cred. Int]
Lewvel 2: school
var{cons) 5135376 .1199011 1030 .3204156 .7835187
cov(cons ,standlvrt) 0668458 .0581714 198 -.0387322 .1982548
var({standlrt) L0B62781  .0467082 99 0243268 .2023509 _J
hd
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ACF [RP2]var(standirt)

MZSE of posterior mean

R
B
4

2

0

004 H

003 H

002 H

001

20

T
40 B0 g0 100
Lag

0 20000

mcmcsum

40000 0000 20000 100000
teration

[RP2]var (standlrt),

+ o o0
1 1 1

Kernel density

ka2
1

=
1

& 7
=

PACF

4

2

0

2
[RP2]variztandirt)

fiveplot



g% Stata/MP 12.1 - http:/ /www.bristol.ac.uk/cmm/media/runmlwin/tutorial.dta - [Results] M=l
File Edit Data Graphics Skakistics  User  wWindow  Help =

EH®m S - #H-HEBIE

. mcmcsum [RPZ2]var(standlrt), detail

[RPZ Jvar(standlrt)

Fercentiles

Mean 0862781 0.5% .0193246 Thinned Chain Length 5000
MCSE of Mean .0024099 2.5% . 0243268 Effectiwve Sample 3ize 99
Std. Dew. . 0467082 5% . 0296808 Raftery Lewis (Z2.5%) 25770
Mode .0631075 255 .0520173 Raftery Lewis (97.5%) 23976
Flmean) 0 BErooks Draper (mean) 446390
P{model 0 5% .0765091

Flmedian) 0

7h% -1100566
L% 179421
97, 5% .2023509
99, 5% .2549108

A
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g% Stata/MP 12.1 - http:/ /www.bristol.ac.uk/cmm/media/runmlwin/tutorial.dta - [Results] M=l

File Edit Data Graphics Skakistics  User  wWindow  Help =
e E -l H-1EHBIE
B
runmlwin, nogroup mode or sd correlation
MLwiM 2.25 multilevel model Mumber of obs = 4059
Binomial logit response model
Eztimation algorithm: MCMC
Eurnin = 500
Chain = 5000
Thinning = 1
Run time (seconds) = 30.2
Deviance (dbar) = 4232.10
Deviance (thetabar) = 4159.24
Effective no. of pars (pd) = f2_.86
Bawesian DIC = 4304 .96
passexan Odds Ratio Std. Dew. ESS = [95% Cred. Interwval]
Cons . 9579759 .1042228 93 0.381 .F782928 1.194744
standlrt 3.884481 .2435176 497 0.000 3.427844 4.395619
gir] 1.205355 .122038 195 0.026 .9976324 1.469788
Random-effects Parameters Mode std. Dew. ESS [95% Cred. Int]
Lewvel 2: school
sd(cons) .7030043 0822202 1013 5660527 _8BB51659
corr(cons ,standlrt) LI8F2765 .2455501 210 -.2034665 .7475395
sd(standlrt) 2642264 0760582 91 1559704 4498343
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6. EXPORT MODELS TO WinBUGS



Random slope logistic model

passexamijvainomial(l, nl-j)

logit(nij) = Bo + Bistandlrt;; + B,girl;; + uy; + uyjstandlrt;;

()@ (2 )

runmlwin passexam cons standlrt girl, ///
level? (school: cons standlrt) ///
levell (student:) ///
discrete (d (binomial) 1 (logit) de(cons)) ///

mcme (b (500) ¢ (5000) savewinbugs (model (m.txt)

inits(i.txt) data(d.txt) nofit)) ///

initsprevious nogroup nhopause



B viewer - view m.txt [_ O]

File Edit History Help

@ |_,!,_’| |=T wigw m.kxk 9 -
yiew m.kxt X ] - X
4 Cialog ~ | AlsoSee~ | Jump Ta
# WINBUGS 1.4 code generated from MLwiMN program -

#----MODEL Definition-----—--——-—-—-—--—-—-—-

model

{

# Level 1 definition

for{i in 1:N) |

passexam[i] ~ dbin{p([i],denom[i]}
logiti{p[i]} =<- bketall] * cons[i]
+ betal[Z] * standlrt[i]

beta[3] * girl[i]

uz [schocl[1],1] * cons[i]

uz [zchoocl[i],2] * standlrt[i]

#o— 4+ + 4

Higher level definitions

for {j] in 1l:nZ2) |

uz2[j,1:2] ~ dmnorm{zeroZ[1l:2],tau.uz2[l:2,1:21)
}

# Priors for fixed effects

for (k in 1:3% { betal[k] ~ dflati{i 1}

# Priors for random terms

for (i in 1:2) {zeroZ[i] <- 0!
tau.uz[1:2,1:2] ~ dwish(RZ[1:2, 1:2]1.,2)
sigmaz.uz [1:2,1:2] «<- inverse{tau.uz[,])
}

[
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7. SPEED COMPARISONS



runmlwin vVsS. xtmixed

e Simulated data: 130,000 students in 650 schools (200 students per school)

normexam;; = B, + f;standlrt;; + B,girl;; + uy; + u,jstandlrt;;

+eZijgirlij + e3l-jboyl-j

()@ )]

.. 2
C)-5{O-(7 )]
Software method | Seconds | o | By | By | o2 |owos | o2y | 0% | o

True values — 0.00 0.50 0.20 0.10 0.00 0.05 0.50 0.60
runmlwin 6 -0.01 0.50 0.20 0.10 0.01 0.05 0.50 0.60
xtmixed 158 -0.01 0.50 0.20 0.10 0.01 0.05 0.50 0.60



runmlwin vs. xtmelogit

passexam;;~ Binomial( 1, nij)

logit(nij) = Bo + Bistandlrt;; + B,girl;; + uy; + uyjstandlrt;;
(%’) N (0) T
Y 0/"\owor 0
Software method Scconds | o | B |z | ot | zurs | oty

True values — 0.00 1.50 0.20 0.50 0.00 0.10
runmlwin, mgll 9 -0.01 1.32 0.18 040 0.00 0.13
runmlwin, pgl?2 14 -0.01 149 0.20 0.50 -0.00 0.12
runmlwin, b (200) < (1000) 313 0.00 1.49 0.21 0.50 -0.00 0.11
runmlwin, b (500) c(5000) 310 0.00 1.49 0.21 0.50 -0.00 0.11
xtmelogit, intpoints (1) 265 -0.01 1.49 0.20 0.50 -0.00 0.11

xtmelogit, intpoints(7) 451 -0.01 1.49 0.20 0.50 -0.00 0.12



8. MORE COMPLEX ANALYSES



Five interesting extensions

Use runmlwin to quickly obtain approximate quasilikelihood estimates for

discrete response models; then finish off estimation using adaptive quadrature
ingllamm

Use runmlwin to fit ‘disease mapping’ spatial multilevel models and then plot
thematic maps of the area-levelresiduals using the spmap command

. After fitting model by MCMC using runmlwin, use mcmcsum to pull back
MCMC chains in order to derive posterior distribution for any function of the
parameters and data of interest (e.g. ICC or ranks of random effects)

Use the realcomimpute command to generate multiply imputed data sets;
then use the runmlwin command with the mi estimate prefixto fit the
model of interest to each data set and to combine results using ‘Rubin’s rules’

Use runmlwin to generate WinBUGS model, data and initial values files for
any MLwiN MCMC model; then fit the model in WinBUGS using the winbugs
command; then interpret chains using the mcmcsum command



9. RESOURCES TO HELP YOU
LEARN runmlwin



H Yiewer - help runmiwin [_ O]

File Edit History Help

@ 1] ~f+ help runmiwin 9 -

help runmlwin ]

- X

4 Also See~ | Jump To -

3

help runmlwin

Title

runmlwin - Bun the HLwil multilevel modelling software from within 3tata

Syntax

runmlwin responses and fixed part, random pard [discrete(discrete options]] [momc (mome options)]
[general options]

where the syntax of responses_anq_fixeq_part iz one of the following
for univariate continuous, binary, proportion and count response models
deprar indeprars [1F] [2ixn]
for univariate ordered and unordered categorical response models
deprar indepvarsl [ (indepvarsz, contrast{xnumlisty) ... 1 [3iF] [ix]

where ipdeprarsl are those independent wariables which appear with separate coefficients in each of
every log-odds contrast, while indeprsirss are those independent wvariasbles which appear with common

coefficients for those log-odds contrasts specified in contrast{snumlist). Contrasts can be thought
of as the separate "subequations" or "arms" of a multinomial response model. These contrasts are
indexed 1,2,... up to the total number of contrasts included in the model. The total nunber of

contrasts will kbe one less than the nurber of response categories.

for multivariate response models

[
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n Yiewer - help runmiwin

File Edit Histary Help

Q—:l (3 |_,!,_’| =f help runmbwins #options_estimation

help runmilwin = ]

=] B3

- X

T

Blso See ~ || Jump To =

4 Eztimation

&) random part estimation options
All options reported in thiz sub-section are specific Lo the lej
reset({ resetname) sSpecifies the action to he taken when during e

particular iteration is estimated Lo he negative. all rese

aszociated covariancesz. vwvariances resets a hegative wvarian

covariances. none ighores negative wvariahces: no parameter

(b] discrete response estimation options

migll, the default, specifiezs that the model be fitted using a £

linearization. 3ee Remarks on guasilikelikood estimates: M

information.

mygl? specifies that the model he fitted using a second order ma

pPyll specifies that the model he fitted using a first order pen

pgl? specifies that the model he fitted using a second order pe

(] MCMC estimation options
on fits the specified mwodel using default MCHMC options.
burnin{#) sSpecifiezs the number of iterations for the hurn-in pe

option specifies the number of iterations necessary for the
equivalently, Lo cohnverge to a stationary distribution. Th

runmiwind #options_estimation

Synkax
Random part options
Discrekte opkions
MCMC aptions
General opkions
De=cription
Cpkions
Model

Estimation

Reporting
Posk estimation
Export
Other
Femarks
Remarks on alternative Stata commands For Fitting multilewvel models
Rernarks on runmlwin installation instructions
Rernatks on how runmlwin works
Remarks on estimation procedures in MLwikl: (RIGELS and FCMC
Remarks on IGLS vs. RIGLS
Remarks on quasilikelihood estimates: MOLL, MOLZ, POLL and PQLZ
Femarks on using sampling weights
Femarks on MCMC
Remarks on Bavesian DIC
Remarks on using multiple membership weights
Examples
Saved results

About the Centre For Multilewvel Modeling



H Yiewer - help runmiwin [_ O]

File Edit History Help

@ @ 1] —1+ help runmbwina #examples 9 -

help runmlwin ] * X
4 Dialog = | Also See~ | Jump To -
Examples ;I
IMPORTANT. The following exammples will only work on your computer once vou have installed MLwil and once
you hawe told runmlwin what the mlwin.exe file address is. 2ee Remarks on runmlwin insiallation
instructions sbove for more information.
{a) Continuous response models
Two-1level models
Setup
use http:ffwnr . bristol. ac.uk/omm/mediafrunmlwin/tutorial, clear
Two-level random-intercept model, analogous to xtreg [(fitted using IGLI)
(See page 28 of the MLwiN User Manual)
runmlwin normexam cons standlrt, level2{school: con=} levell{=tudent: cons) nopause
Two-level random-intercept and random-zlope (coefficient) model (fitted using IGL3I)
(See page £92 of the MLuzN User Manual)
runmlwin normexam cons standlrt, level? {=s=chool: cons standlrt} levell {student: cons) nopause
Fefit the model, where thiz time we additionally calculate the level 2 residuals (fitted using IGLI)
(See page 59 of the MLwiN User Manual) 1
runmlwin normexam cons standlrt, level? (=s=chool: cons standlrt, residualsi{u}) levell (student: cons)
nopause

Two-lewvel random-intercept and random—-=s=lope (coefficient) model with a cowmplex lewvel 1 wariance function
(fitted using IGLS3)
(See page 292 of the MLwilN User Manual)
. matrix A = {(1,1,0,0,0,1})
runmlwin normexam cons standlrt girl, levelZ{school: cons standlrt) levell{student: cons standlrt
girl, elements{A)) nopause

[
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) Bristol University | Centre for Multilevel Modelling | runmiwin: Running MLwiN from within Skata - Mozilla Firefox - |EI|£|
File Edit Yiew History EBookmarks  Tools  Help

|%Bristnl University | Centre For Mulkilewel Mad... | + |

" > |'ﬂ, winawy, biriskol, ac, ukj/crom/sofbware runmiving =7 o

'."'* Google )| £ 1)

skip to content university home | study | research | global | contacting people | a-z index | news | help | use of cookies |sear|::h search | —

B Universit y of

BRrISTOL | Centre for Multilevel Modelling

Centre for Multilevel Modelling home Contacts HNews MLwiN StatJR  Online course

SOFTWARE University horne = Centre for Multilevel Modelling... = Sofware = runrmbin
L runmlwin: Running MLwiN from within Stata |
L 1
Realcom runmiwin is a Stata command which allows Stata users to run the powerful MLwilN multilevel modelling
Stat-JR software from within Stata.
MLP o Sien - - . - : |
The multilevel models fitted by runmlwin are often considerably faster than those fitted by the Stata's
R2MALweil xtmixed, xtmelogit and xtmepoisson commands. The range of models which can be fitted by
runmiwin runmiwin is also much wider than those commands. runmbwin also allows fast estimation on large data

Bresentations sets for many of the more complex multilevel models available through the user written gllamm command.

Examples MLwiM has the following features:
Citati N . . . _
fatons 1. Estimation of multilevel models for continuous, binary, count, ordered categorical and unordered
User Forum categorical data
ChiM software support 2. Fast estimation wia classical and Bayesian methods
2. Estimation of multilevel models for cross-classified and multiple membership nonhierarchical data
structures

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

These details with a screen shot are available on our runmlwin [eaflet (pdf, O 1mi)




) Bristol University | Centre for Multilevel Modelling | Presentations using runmiwin - Mozilla Firefox - |EI|£|
File Edit Yiew History EBookmarks  Tools  Help

|%Bristnl University | Centre For Mulkilewel Mad... | + |

'g','l* Gaoogle )| ‘ﬁ‘

skip to content university home | study | research | global | contacting people | a-z index | news | help | use of cookies |sear|::h search | —

" > |'g‘_l, wiwy, biriskol, ac,uk/crm) software frunmbwingpresent ations, T -

E“ﬁ:féliﬁg{ Centre for Multilevel Modelling

Centre for Multilevel Modelling home Contacts HNews MLwiN StatJR  Online course

SOFTWARE LIniversity horme = Centre for Multilevel Modelling... = Sofware = runmbawin = Presentations
_ ¢ Presentations using runmlwin
MALwil
Realcom o Cathie Marsh Centre for Census and Survey Eesearch (CCSR) Seminar Series, Manchester (25th
Stat-JR September 2012)
MLP owSim o Slides (PDF, QDmb]l
FOMLwild o Stata do-file (do, 0.1mb) to replicate all analyses presented in the slides.
i o Oth ESEC Research Methods Festival, Cuford (2rd July 2012)
FURETTIR

o Slides (PDF, 2.0mhb)

> Presentations o Stata do-file (do, 0.1mb) to replicate all analyses presented in the slides.

Examples o Uk Stata Users' Group, 17th Meeting (16th September 20711)

Citations o Slides (PDF, 2.0mb)

User Farum o Stata do-file (do, 0.1mb) to replicate all analyses presented in the slides.
ChM software suppart o University of Bristol, MplusiMhwil User Group (MUGS) meeting (14th June 2011]

o Slides (PDF, 2.3mhb)
o Stata do-file (do, 0.1mb) to replicate all analyses presented in the slides.
o Modern Modeling Methods (M3) Conference, University of Connecticut {26th May 2011)
o Slides (PDF, 3 2mhb)
o otata do-file (do, 0.1mb) to replicate all analyses presented in the slides.

o 2011 American Sociological Association Spring Methodology Conference, Tilburg University (20th hd
hdans 2011110




) Bristol University | Centre for Multilevel Modelling | Examples using runmlwin - Mozilla Firefox - |EI|£|
File Edit Yiew History EBookmarks  Tools  Help

|%Bristnl University | Centre For Mulkilewel Mad... | + |

'g','l* Gaoogle )| ‘ﬁ‘

skip to content university home | study | research | global | contacting people | a-z index | news | help | use of cookies |sear|::h search | —

% University of

(- = | 8 v, briskol, ac,uk)crmy'software) runmivingexamples| srv @

BRrISTOL | Centre for Multilevel Modelling

Centre for Multilevel Modelling home Contacts HNews MLwiN StatJR  Online course

SOFTWARE LIniversity home = Centre for Multilevel Modelling... » Sofware = runmbiin = Examples

_ ¢ Examples using runmlwin
e
Realcorn -
Stat-JR MLwiN User Manual
MLP o Sien
R2bAL il These do-files and log files replicate the analyses reported in the WLwil Lser Manual (PDF, 4.6 mb)
P, Fasbash, J., Steele, F Browne, W.J. and Goldstein, H. (2009) Centre for Multilevel Modelling, University

of Bristol.

Fresentations
Mote that we have not created do-files for Chapters 1, 8 or 19 of the manual as no models are fitted in
those chapters. VWe have also not yet attermpted to replicate the analysis in Chapter 17

+ Examples

Citations

o

1 Introducing kultilevel Models

2 Introduction to Multilevel Modelling (do | [og)

3 Residuals (do | log)

4 Random Intercept and Random Slope Models (do | log)

5 Graphical Procedures for Exploring the Model (do | [og)

6 Contextual Effects (do | log)

7 Modelling the Variance as a Function of Explanatory Variables (do | log)

g Getting Started with your Data |

User Farum

o

ChM software support

o

o

o

o

o

o

Q| nnictir Models for Binars and Bincmial Recnonses (oo o




) www.crm.bristol.ac.uk /forum « Yiew forum - runmilwin user forum - Mozilla Firefox =10 x|
Wigw  History  Bookmarks  Tools  Help
|E._www.cmm.bristnl.ac.ukjfnrum « View Forum ... | + |
" = | & v, conm, bristal, ac,ukfForum)viewforum, phpef=38sid=c02eb83ee755 1802 aaba7d7 36c¢h36ed - ':!l* Gaoogle ):'| ‘ﬁ‘

NEWTOPIC %

runmlwin user forum

Faorurn rules

2. Search this forum...

ANHOUHCEMENTS REFLIES

runmbwin has had 2300+ downloads since Oct 2011
by GeorgelLeckie = Tue May 15, 2012 7:00 pm

VIEWS

96 topics » Page 1 of 4 » 2] [z][=

LAST FOST

by Georgeleckie [&
Tue May 15, 2012 7:00 pm

Make sure you have latest version of runmbwin: 1640472012
by GeorgelLeckie = Tue May 01, 2012 3:21 pm

by Georgeleckie [&
Tue May 01, 2012 3:21 pm

Do-files to replicate entire MLwiN User & MCMC Manuals
0 by Georgeleckie » Mon Apr 18, 2011 4:30 prm

by Georgeleckie [&
Tue Mar 13, 2012 2:47 pm

Welcome to the runmbwin discussion forum
by GeorgelLeckie = Fri Apr 01, 2011 3:06 pm
REFLIES

trouble fitting cross-classified model
by katetilling = Tue Sep 18, 2012 7:43 am

WIEW'S

by Georgeleckie [&
Fri Apr 01, 2011 3:06 pr

LAST FOST

by katetilling [&
Tue Sep 15, 2012 £:49 pm

error in multiple membership models
@ by morning03 = Thu Sep 13, 2012 5:45 am

by rorning03 [
Sun Sep 16, 2012 4:34 am

Spatial multilevel models
by Raphael = wed Sep 12, 2012 10:00 prm

by Raphael [4
Fri Sep 14, 2012 3:25 am

signs of covariates change using multiple membership model
by rorningd3 = Fri Sep 07, 2012 4:02 am

by Georgeleckie [&
Mon Sep 10, 2012 4:57 pm

can't proceed to multiple membership model
O by rmorning03 = Wed Aug 22, 2012 4:25 am

by Georgeleckie [&
Thu fug 23, 2012 10:17 am

Gamma Regression with random effects
by AndreasHaupt = Man Aug 13, 2012 11:03 am

by AndreasHaupt G
Mon Aug 13, 2012 11:37 am

Significance of random effects in cross-classified model
by AnjaScheiwe » Sun Aug 12, 2012 1:36 am

by Anjascheiwe &
Mon Aug 13, 2012 10:02 am
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Journal of Statistical Software

runmlwin: A Program to Run the MLwiN Multilevel
Modelling Software from within Stata

George Leckie Chris Charlton
Centre for Multilevel Modelling Centre for Multilevel Modelling
University of Bristol University of Bristol
Abstract

We illustrate how to fit multilevel models in the MLwiN package seamlessly from within
Stata using the Stata program rummlwin. We argue that using MLwiN and Stata in
combination allows researchers to capitalise on the best features of both packages. We
provide examples of how to use runmlwin to fit continuous, binary, ordinal, nominal and
mixed response multilevel models by both maximum likelihood and Markov chain Monte
Carlo estimation.

Keywords: runmlwin, MLwiN, Stata, multilevel model, random effects model, mixed model, hi-
erarchical linear model, clustered data, maximum likelihood estimation, Markov chain Monte
Carlo estimation.

MMMMMM YYYY, Volume VV, lssue II. http: / fwww.jstatsoft.org/
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10. RUN MLwiN FROM WITHIN R:
THE R2MLwiN FUNCTION



Continuous and binary response
random slope models

« Continuous response model
normexam;;= f, + f;standlrt;; + pg,girl;; + uy; + u, ;standlrt;;

+eZijgirlij + egijboyl-j
. 2 .. 2
(uOJ) N (O) 00 (9211) ~N (0) Oc2
Uq 0/'\oyor 02))’ €3ij 0/'\ 0 o5

* Binary response model
passexam; j~B1nom1al(1, T j)

logit(nij) = Bo + Bystandlrt;; + B,girl;; + uy; + uy jstandlrt;;

()0 (2% L))
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[ Source onsave | O - ~#Run | b4

# Load the Tibrary foreign
Tibrary(foreign)

1
2
3
4 # read n the tutorial stata data set

5 tutorial = read.dtad"http: Awww.bristol. ac. uk cmmysmediasrunmlwinsAutorial. dta™)
g

7

=

G

# Generate a boy dummy wvariable
tutorialfhoy <— 1 - tutorialfgir

10 # Generate the passexam binary response variahble
11 tutorialipassexam <- tutorialinormexam:0

13 # Load the Tibrary R2ZMLwiN
14  Tihrary(R2ZMLwIR])

16 # specify the mMLwin directory
17 mlwin ="C:/Program Files CxB&0,MLwin w2.28"

18 # Declare the Tevels din the model hierarchy
20 levwID = <f'school', 'student '

21

22 # specifty the continuous response model

23 formula = "normexam -~ (0 | cons + standlrt + girl) + €2 | cons + standlrtl) + €1 | girl + boy)"
24

25 # set the level-1 covariance between the boy and girl residual errors to zero
26 smat = <i(2,1)

28 # sSpecify estimation by IGLS
25  estoptions = Tist{EstM=0)

31 # Fit the model
32 mymodel = runMlwiM(Formula, TewID, D="mormal", tutorial, estoptions, MLwiMPath=mlwin, workdir =

3Tl [Top Lewel] =

Workspace  History

3 Project: [Mone] -

=

_TrSource -

tempdirll

[

R Script =

=0
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A & B Project: [Mone) -
Console
> # Fit the model o
= mymodel = rurMbwinCformula, TevID, D="Normal"”, tutorial, estoptions,
+ MLwiMPath=mlwin, workdir = tempdir(d)

worksheet has 50000000 spaces
ECHD 0

Execution completed

MLwiM multilewvel model {Mormall

Estimation algorithm: IGLS Elapsed time : 0. 54s

Mumber of ohs: 4059

Dewviance statistic: 9281.4

The model formula:

normexam~{ 0| cons+standlrt+gir1i+(2 | cons+standlrt)+01 | girT+boy)
Level 2: school Lewel 1: student

The fixed part estimates:

Coef. std. Err. z Fri=|=z|D [99% conf. Interval]
Cons -0.11153 0.04331 -2.58 0.0lo0l * -0.19541 -0, 02665
standlrt 0. 55294 0. 02008 27. 54 5.462e-167 il 0. 51359 0. 59228
airl 0.17528 0.05242 5.41 G.401le-08  Hwww 0.11175 0. 23881
Signif. codes: O 'www' Q001 "' 0,01 "' Q0,05 'L 011
The random part estimates at the school level:
Coef. std. Err. [99% conf. Interval]
war_cons 0. 08625 0.0y1lv 0.0525%9 0.11991
cov_cons_standlrt 0. 01505 0. 00668 0. 00998 0.03214
var_standlrt 0. 01489 0. 00447 0. 00813 0. 02385
The random part estimates at the student Tewel:
Coef. =td. Err. [25% Conf. Intervall]
var_gir] 052514 0.01528 0.49521 0. 55512
cov_girT_hoy QL Qoooo QL Qoooo QL Qoooo QL Qoooo
var_hoy 0. 58745 0. 02100 0. 54628 0.52859
L S N

r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
)
)
r
r
r
r
r
r
r
r

L

Files Plots Packages Help




£ Rrstudio =]

File Edit

Code Miew Project  Workspace FPlots Tools Help
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35
40
41
472
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
55
55
a0
a1
62
63
64
65
66
67
68
A0
70
71
72
73

-4
FER

[T Source on Save Q - ~&Run | % | Source -

A
# specity the binary response model
formula = "logit(passexam, <ons) ~ €0 | cons + standlrt + girl) + €2 | <ons + standlrt)”

# sSpecify estiamtion by MIMC
estoptions = Tist(EstM=1)

# Fit the model
mymodel = runMlwiM(Formula, TewID, D="Binomial", tutorial, estoptions, MLwinPath=mlwin, workdir = tempdir{l)

[

[Top Lewel] R Script

Workspace  History
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'I:}_ | S . E| Project: [Moneg] -
Console
Adapting for 1200 dterations (Maximum 50007 Al

Adapting for 1300 dterations {Maximum 50007
adapting for 1400 iterations (Maximum 50007
adapting for 1500 iterations (Maximum S0000
adapting for 1600 iterations (Maximum S0000
adapting finished and took 1700 iterations
Burning in for 0 dterations out of 500
Burning in for 100 iterations out of 500
Burning in for 200 iterations out of 500
Burning in for 300 iterations out of 500
Burning in for 400 iterations out of 500

Execution completed

MLwiM multilewvel model (Binomiall

Estimation algorithm: mMomC Elapsed time : 28.4s

Mumber of ohs: 4059 Mumber of iter.: 5000 Eurn-in: 500
Bayesian Deviance Information Criterion (DIC)

Char Cithetabar) po DIC

4234, 584 4162.485 F2.087 4306.671

The model formula:
Togit{passexam,cons)~(0| cons+standlrt+gir1 )+ 2| cons+standlrt)
Level 2: school Lewel 1: student

The fixed part estimates:

Coef. Std. Err. z Fri=|=z|D [95% conf. Interval] ESS
Cons -0. 03707 0.10521 -0, 34 0.7543 -0, 241350 0.197445 B2
standlrt 1.35B860 0. 06810l 22.27 F.h0de-110 ke 1.23754 1.47761 487
gir 0.1%9848 0.10172 1.55 0. 051045 . -0, 002545 0.40455 137
Signif. codes: O 'www' Qo001 "' 0,01 "' 0,05 ', 0.1 " 1
The random part estimates at the school lewel:

Coef. =td. Err. [25% Conf. Intervall] ESS

Vwar_cons 0.51187 0.12163 0. 31867 0. 78817 G35
cov_cons_standlrt 0.06201 0.05505 -0.04266 0.1778E3 1559
var_standlrt 0.07720 0.04525 0. 01987 0.18716 a9
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% University of

BRrISTOL | Centre for Multilevel Modelling

Centre for Multilevel Modelling home Contacts HNews MLwiN StatJR  Online course

SOFTWARE University horne = Centre for Multilevel Modelling... = Sofware = R2MLwir
L ¢ R2MLwiN: Running MLwiN from within R
L
Realcom R2MLwiN is an R command interface to the MLwik multilevel modelling software package, allowing
Stat-JR users to fit multilevel models using MLwil from within the B environment. It is designed to be used with
ML owSim wersions of MLwil from v2 2% onwards although some features will worl with earlier versions.
RZMLwiN o
Examples Installation
Citations
A Both IMLwil and i are required to use R2ZMLwiN. [vILwil is free to UK academics. A fully functional

A0-day free version of MLwil 15 available to all other users.

Chilhd software support
To install RZMLwiN, type the following at the B command line:

Install packages"R2MLwIN" rapos="hito soran raroject org”)

Documentation

To see the documentation for RZMLwilN, type the following at the R command line:
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ML ke Examples using ROMLWIN
Fealcom

Stat-JR MLwiN User Manual |
MLPowSirn

R2MLwil YWe provide R demos which allow you to replicate all the analysis reported in the MLwilN MCKWC Manual

(PDF, 74 mb) using R2MLwil with the package. The table of contents are:

+ Examples

Citations o 01 Introduction to MCMC Estimation and Bayesian Modelling (R
cunrnlain o U2 Single Level Mormal Response Modelling (K]
o 03 Variance Components Models ()
o 04 Other Features of Variance Components Models (R
o 0% Prior Distributions, Starting Values and Random Mumber Seeds (K]
o 06 Random Slopes Redression Models (R)
o 07 Using the WinBUGS Interface in MLwil (R
o 08 REunning a Simulation Study in MLwil (R
o 09 Modelling Complex Variance at Level 1/ Heteroscedasticity (K]
o 10 Modelling Binary Responses (K]

Chilhd software support

o 11 Poisson Response Modelling (R
12 Unordered Cateqorical Responses (R




