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What is runmixregls?

runmixregls is a new Stata command to run the MIXREGLS mixed-effects
location scale software (Hedeker and Nordgren, 2013) seamlessly from within
Stata

The mixed-effects location scale model extends the standard two-level
random-intercept multilevel model for continuous data by...

1. Modelling the within- and between-group variances as log linear functions
of the covariates

2. Including a ‘random-scale effect’ in the within-group variance function to
account for unexplained heterogeneity of variance across groups

* This model, while an appealing and conceptually simple extension, cannot
otherwise be fitted in Stata or easily in any other software



MIXED-EFFECTS LOCATION
SCALE MODEL



The standard two-level
random-intercept multilevel model

 To understand the mixed-effects location scale model, first consider the two-
level random-intercept multilevel model for continuous data, written for
simplicity in terms of a single covariate at each level of analysis

Yij = Bo + B1xij + fawj + u; + ey
u;~N(0,07)
e;;~N(0, 05)
where

— ij is the continuous response variable

— Xx;j is the observation-level covariate

— w; is the group-level covariate

— u; is the group random-intercept effect with between-group variance o2

— e;j is the residual-error with within-group variance o2



A reparameterization of the
standard model

* We can reparameterise the previous model as

Mean function Yij = Po + ,31xij + ﬁsz + Uu91j + e
Between-group variance function log(c2) = a
Within-group variance function log(os) = vo

6:;~N(0,1)

e;;~N(0, 05)
where
— 0y, is the square root of the between-group variance
— 0, is the standardised group random-intercept effect
— g is the log of the between-group variance
— Yo is the log of the within-group variance

— o0y, 02 and o2 are all ‘intermediate parameters’



Including covariates in the
variance functions

* We can then add covariates into the within- and between-group variance

functions

Mean Vij = Bo + B1xij + Bow; + auijelj + ¢
Between log (alfij) = @y + a1x;; + a,w;
Within log (ae?ij) = Yo + V1Xij + V2W;

6,,~N(0,1)
e;;~N(0,0%,)

An interesting feature of this parameterisation is that we can include level-1
covariates in the between-group variance function



Including a random-scale effect

* We can also include a ‘random-scale effect’ in the within-group variance
function to allow for any remaining heterogeneity of variance across groups

Mean Yij = Bo t P1xij + owj + 0y, 01 + e
Between log (O-I%ij) = ap + a1 x;; + aw;
Within log (Gezij) = Yo tV1Xij T Vow; + 0,0,
61;~N(0,1)
6,;~N(0,1)

e;j~N (O, aezl.j)

* We now refer to 6, as the ‘random-location effect’



Allowing an association between
the location and the scale

* Finally, we can allow for a group-level association between the location
and scale by further modelling the log of the within-group variance as a linear
or quadratic function of the random-location effect

Mean yl] — ﬁO + ,81xl-j + BZW] + O-uijglj + el-j
Between log (O-I%ij) = ap + a1 x;; + aw;

Within log (aezij) = Yo+ V1Xij T Vow; + 0,0 + 5q912j + 0,0,
61;~N(0,1)

6,,~N(0,1)
e;j~N (O, aezl.j)

 When linear is chosen, this is equivalent to bivariate normal random effects



Installing runmixregls

The runmixregls command requires Stata 12 or later and MIXREGLS.
MIXREGLS can be freely downloaded from

— https://hedeker-
sites.uchicago.edu/sites/hedeker.uchicago.edu/files /uploads/MixregLS Re
visedSept2013.zip

runmixregls can be installed from the Statistical Software Components
(SSC) archive by typing the following command within a net-aware version of
Stata

ssc 1nstall runmixregls

Next, you must declare the fully qualified path and filename for the MIXREGLS
executable (the MIXREGLS .exe file) so that runmixregls knows where to
find the software. You can do this by specifying a gl obal macro called
mixreglspath. For example

global mixreglspath "C:\MIXREGLS\mixreglsb.exe"


https://hedeker-sites.uchicago.edu/sites/hedeker.uchicago.edu/files/uploads/MixregLS_RevisedSept2013.zip

EXAMPLE:
REISBY DEPRESSION DATA



Reisby depression data

Hedeker and Nordgren (2013) analyse data drawn from a six-week
longitudinal psychiatric study of 66 depressed inpatients (Reisby et al., 1977).

Patients were diagnosed at baseline with either endogenous (N = 37) or non-
endogenous (N = 29) depression and were then rated weekly using the
Hamilton depression rating scale (range = 0 to 39).

The data consists of 375 observations (level-1) on 66 subjects (level-2)
Response is Hamilton depression score (hamdep)

Main covariates are week number (week), depression group (endog), and the
interaction between group and week (endweek)
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Mixed-effects location scale model

* Hedeker and Nordgren (2013, p. 11) fit the following mixed-effects location
scale model to these data

hamdep;; = §, + f;week;; + f,endog; + f,endweek;; + crujelj + ¢;j
log (aﬁj) = ay + aendog;
log (aezl.j) = Yo + v1week;; + y,endog; + §,0,; + 0,,0;;

6,,~N(0,1)
e;j~N (O, aezl.j)

* From eyeballing the spaghetti plot, we might expect:
Po=25p01~=-3,0,>0p03=2ay=?,a,>0,7 =2y,>0,7, =2, =?,0,>0



The runmixregls
command syntax

hamdep;; = §, + f;week;; + f,endog; + fsendweek;; + aujelj + ¢

log (a,fj) = ay + a;endog;

log (aezl.j) = Yo + v1week;; + y,endog; + §,0,; + 0,,0;;

61;~N(0,1)

6,;~N(0,1)

e;j~N (O, aezl.j)

. runmixregls hamdep week endog endweek, ///

between (endog) ///

within (week endoq)
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Model options

We can remove the group-level linear association between the (log of the)
within-group variance and the random-location effects.

runmixregls hamdep week endog endweek, ///
between (endog) ///
within (week endog) ///

association (none)

noconstant can be used to suppress the constant term (intercept) in each
function.

association (quadratic) allows for a quadratic association



Random effects/Residuals options

We can retrieve the standardized random effects and residuals from MIXREGLS
and place them in new variables

. runmixregls hamdep week endog endweek, ///
between (endog) ///
within (week endog) ///
association (none) ///
reffects (thetal theta2) ///

residuals (estd)



Integration and maximization
options

* We can change the maximum number of iterations. The default is
iterate (200).This may be useful for simulation studies.

runmixregls hamdep week endog endweek, ///
between (endog) ///
within (week endog) ///
association (none) ///
reffects (thetal theta2) ///
residuals (estd) ///
iterate (100)

noadapt prevents MIXREGLS from using adaptive Gaussian quadrature.
MIXREGLS will use ordinary Gaussian quadrature instead.

intpoints (#) sets the number of integration points for (adaptive) Gaussian
quadrature. The defaultis intpoints (11).



MIXREGLS model files and
Reporting options

* We can suppress the table header

. runmixregls hamdep week endog endweek, ///
between (endog) ///
within (week endog) ///
association (none) ///
reffects (thetal theta2) ///
residuals (estd)
iterate (100) ///

noheader

typedeffile displays the MIXREGLS model definition file in the results
window

typeoutfile displays the MIXREGLS model output file in the results
window
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;I Variables T @ X

lrtest exlml exlm?2 Variable
id
Likelihood-ratio test LE chiz(l)y = 2.11 hamdep
(Assumption: exlmZ nested in exlml) Prob > chiZ = 0.1461
week
endog
endweek
test endog endweek _est_ex1...
( 1) [Mean]endog = 0 thetal
{ 2) [Between]endog = 0 theta2
( 3) [Withinlendog = 0 thetal_se
{ 4] [Mean] endweek = 0 theta?_se
estd
chiz( 4) = 6.58
Prob > chiZ = 0.1597 _est_ex1...

nlcom {sigmai_v: [Scale]l sigma™2)

sigmaZ v: [Scale] sigmat2

hamdep Coef. Std. Err. z Pxlz| [25%% Conf. Interwvall]

sigmaZ v .4876332 .1784227 2.73 0.008 .1379312 .B373352

_
[
| s @ H
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ﬂ Viewer - help runmixregls [_ O]
File Edit History Help

@ 1] _r help runmixregls B
help runmixregls x ] X
| - Digloo~ | AlsoSee~ | JumpTo~
Title
runmixregls - Run the MIXREGLS mixed-effects location scale software from within Stata
Syntax
runmixregls depvar [varlist] [if] [in] [, opticns]

where varlist specifies wvariables in the mean function.

options Description
Model
noconstant suppress constant term in the mean function
between (varlist[, noconstant]) specify wvariables in between-group variance
function
within(varlist[, noconstant]) specify wvariables in within-group variance
function
association(atype) specify the group-level association between the

(log of the) within-group variance and the
random-location effects

Eandom effects/Residuals

reffects (varnamel warnameZ) retrieve standardized random-location and
random—-scale effects
residuals (varnams) retrieve standardized residual errors
Integration
noadant Arn Nt rerform adantisre Cannssian miadratninre ;I
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ﬂ Viewer - help runmixregls [_ O]
File Edit History Help

@ y @ (= [+ help runmixregls# #remarks -

help runmixregls x ] -
x — Dialog = | Also See = | JumpTo~
Remarks :J

Remarks are presented under the following headings:

Remarks on the mixed-effects location scale model

Remarks on getting runmixregls working for the first time
FEemarks on how runmixzregls works

Eemarks on MIXREGLS estimation

Eemarks on runmixregls output

Bemarks on the mixed-effects location scale model

The mixed-effects location scale model fitted by MIXREGLS consists of three functions _J
(1) the mean function,
(2) the between-group variance function,
{(3) the within-group wvariance function.

These three functions can be written as

vy ij = b 1%xl1 ij + sigma u ij*thetal j + e i7, i=l,...,n_J; =1, ..., J,
log(sigma2 u 1j) = b 2*=x2 i7j,
log(sigmaZ & 1j) = b 3%*x3 ij + a 1*thetal j + a g*thetal 372 + sigma v*thetaZ 3j,

whers ;I
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ﬂ Viewer - help runmixregls [_ O]
File Edit History Help

@ 4 @ L,!,__I _[k help runmixregls ##examples B

help runmixregls = ] - X
Lo Diglog = | Aleo See~ | JumpTo -
Example: Replicate Hedeker and Nordgren 2013 (pages 10-18) -

The following example will only work once vou have installed MIXREGLS and once you
have declared the file address for the MIXREGLS executable. See Remarks on getting
runmixregls working for the first time.

Load the data
use http://www.bristol .ac.uk/cnm/media/runmixregls/riesby, clear

Eecode missing values in hamdep from -9% to Stata system missing
recode hamdep (-9=.)

Declare panel variable to be id
xtset id

Fit the mixed-effects location scale model
rummixregls hamdep week endog endweek, between (endoqg) within (week endog)

Refit the model, this time retrieving the BLUPs of the standardized random-location
and random-scale effects, and their associated standard errors
runmixregls hamdep week endog endweek, between (endog) within(week endog)
reffects (thetal thetal) -J

Examine a scatter plot of the BLUPs of the standardized random-scale effects against
the standardized random-location effects
scatter thetal? thetal

Eefit the model removing the group-level linear association between the (log of the)

within-group variance and the intercept
riimmixredgls hamden week endoog endweek . hetween (fendoo) withinl(week endoo) ;I
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