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In this note we illustrate how to compute the explained variance in mul-
tilevel models in Mplus. A general formulation of the explained variance is
given in Rights and Sterba (2019). This formulation focuses on the overall
explained variance and is different from the cluster specific explained variance
that can be obtained in Mplus with the command output:stand(cluster).
Nevertheless, it is possible to compute the overall explained variance in Mplus
using Rights and Sterba (2019) method and the Model Constraint com-
mand in Mplus.

We illustrate this with the following simple example. Let Yj; be the
dependent variable for individual ¢ in cluster j and Xy;; and Xy;; be two
predictors that are assumed to be cluster mean centered. The model is given
by the following equations

Yij = aoj + B1;Xuij + Boj Xaij + €ij

where 31; and (3,; are the random slopes for the two predictors, ayp; is the
random intercept, and ¢;; is the residual. The three random effects are
assumed to have a normal distribution

Qi mo Vo0, Vo1, Vo2
Bij | ~ N [ m1 ], | vor,vi1, 012 ~
/32]‘ mo Vo2, V12, V22
In addition,
Eij ~ N(O, O').

The random effects can also be written as follows

;= mo + &oj
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Bi; = mi + &

Ba; = ma + &a;
where
&oj 0 Vo0, Vo1, V02
§1j ~ N 01, [ vor,vir,vi2 .
§2j 0 Vg2, V12, U22
Therefore

Yij = mo + &oj + maXuij + maXaij + &1 X145 + 2, Xaij + €5

If the variance covariance matrix for the covariates Xy;; and Xy;; is

011,012
012,022

then we can compute the total model estimated variance for Yj; as follows

VGT(Y;]‘) = VCLT(ij)—f—VCLT(lelij—f-mQXQij)+VCLT(€1jX1ij—f—gnggij)—f-VCLT(gij) =

2 2
Voo + (mlan + 2m1m2012 + m2022) + (UHO'H + 2@120'12 + UQQO'QQ) +o0

The within level variance of Y; is
Vi = (m%UH + 2mymaoia + m%Uzz) + (V11011 + 2012012 + V22092) + 0.
The within level proportion of the variance explained by the fixed effects is
R2A = (m30q1 + 2mimaoys + maoas)/ V.

The within level proportion of the variance explained by the random part of
the effects is
R2B = (011011 + 2012012 + v22092) / Vi

The Mplus input file for computing these quantities is as in Figure 1. The
values 011 = 1.169, 015 = 0.404 and o099 = 0.798 are the variances and the
covariance for the covariates. Those can be obtained in Mplus with a prelim-
inary run and the option output:samp. Alternatively, if the variances for
the covariates are mentioned in the model these quantities can be estimated
as a part of the multilevel model.



Figure 1: Computing explained variance in Mplus for multilevel models

variable:
names are y x¥1 x2 c;
within = x1 x2;
cluster=c;
data: file = ex.dat;
define: center x1-x2 (groupmean);
ANALYSTIS: TYPE = TWOLEVEL RANDOM;

model:
Zwithin%
bl | v on x1;
b2 | v on %2;

y (sigma);
Zbetween%

[bl1-b2] (ml-m2);

y (v00); bl {(wll); b2 (v22);
v with bl-bZ;

bl with b2 (vl2);

output:samp;

model constraint:
new({tl); tl=ml1*ml*1.169+2*ml1*m2*0.404+m2*m2*0.798;
new(t2); t2=v11*1.169+v22*0.7898+2*yv12*0.404;
new (Vw) ; Vw=tl+t2+sigma;
new (V) ; V=Vwi+v00;
new({R2a); RZa=t1/Vw;
new (R2b) ; R2Zb=t2/Vw;
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