2-Stage Model Approach:
- Stage 1
MI x {WILD 2 Stage MOdeI MixWILD combines a Stage 1 mixed-effects location-scale (MELS) or mixed-effects multiple location

CheatSheet scale (MEMLS) model with a subsequent Stage 2 regression in which the Stage 1 random effects are
SR used as regressors in the Stage 2 model. Stage 2 outcome can be a subject-level or 2-level outcome.

Continuous: BMI or weight;

[Model Configuration] 5 Select stage 2 model
e » Select “Yes” when you have a stage 2
1 Data import - [£] MixwILD-2.0 : _ O > model. .
RIS 1 Select “No” when you just need a stage 1
- Import data S~ Model Configuration [ View Data r Help | 1 FreRlE
- Create title (optional) AR ! :
- S U tiEingg e e TSl ' 6 Select separate stage 2 data
S - @ CSV file path: 1ents\Dataset_HealthBehavAcadPerfAffect.csv Select “Yes” when your stage 2 data file
2 Select stage 1 outcome . TSl . Title (optional); | | ! is separate (need ID to link with stage 1).
Select Continuous, Dichotomous, “[F~_ Dataset ™ ~ _ S ] T - % Import Dataset for stage 2 separate data.
or Ordinal for Stage 1 outcome. S~ - (@ Does your data contain missing values? ®Yes O No : |
Choose between Probit or Logistic Voo - What is your missing data coded as? 939 ' E Select “No” when your stage 1 & 2 data
model if your Stage 1 outcome is - | 1 are saved in the same file.
dichotomous/ordinal. @ stage 1 outcome: @® Continuous () Dichotomous ) Ordinal 1 :
toge 1 Modet ! : / Select stage 2 model
3 Specify random location ! T _» The stage-2 outcome can be single- or
Select "Intercept only" and the - @ Specify random location effects: ® Intercept only C Intercept and slope(s) 1 : ! multilevel.
o2 1 1
model includes a random subject | = _---"" ® Include estimates of random scale: ®Yes O No 1
: et - R ! I & Select stage 2 outcome
intercept. <« . | !
1
1
1

It will become MELS when adding a ’ ® Include Stage 2 model: @Yes ONo === ———-=--=-=—====—--- e
random scale (#4) stage 2 Mogiél ! Dichotomous: Yes or No;

: // Include separate Stage 2 data file: HiEs Db cooooooocoooooooooooooooc : Count: Times of having snacks per day
Select "Intercept and slope(s)" and . Stage 2 CSV file path: | Nominal: Types of physical activities

. 4 I
the model includes a random ,’, @® stage 2 model type: ® Single level O Multilevel — — = = = = = — = = — - - — - — =~ — — 1 : 9 Set a random seed (optiona|)
subject intercept and random L’ T . .
slope(s). 2 ® stage 2 outcome:  Continuous @ Dichotomous/Ordinal ' Count  Multinomial = = = = = = = = 4 > Use the same seed for resampling will
. . =~~~ ~» allow you to get the same result.
It will become MEMLS when adding /' ® setaseed for Stage 2 resampling (optional): [12345 | === = === === == - -mm - oo ——mm—ooo——--oo g i .
= e @ S () A 10 Complete Model Config.:
’ - Click “Continue”: Click continue to enter
K Save Model Reset Continue | _ _ _ _ _______
4 Select random scale ‘ | )_ =~ =» Stage 1 Configuration window.

Select “Yes” if the model includes
random subject scale (allowing
subjects to have individual within-
subject variance effects).

Click reset (optional): Reset settings.
Save model (optional): Click it to keep all

* Please see more details in User’s Guide Chapter 3. the model configuration settings above
and save it as a .MW file.
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2-Stage Model
Cheatsheet

MIX{WILD

scale (MEMLS) model with a subsequent Stage 2 regression in which the Stage 1 random effects are

W 2-Stage Model Approach:
MixWILD combines a Stage 1 mixed-effects location-scale (MELS) or mixed-effects multiple location

used as regressors in the Stage 2 model. Stage 2 outcome can be a subject-level or 2-level outcome.

[Stage 1 Configuration]

16

el

17 selectID [&] MixwILD-2.0 =
IDis the keyfvarlable to define the} ( Model Configuration r Stage 1 Configuration | Stage 2 Configuration r\f“iew Data r Help |
two levels of your data. \ -
. \ -
ID also link data between stage 1 N Selected Model Configuration Stage 1 Regressors - -
and stage 2 datasets. \\ Stage 1 model: Intercept Only ! m———= = -: == | o o o
. . -
12 Select Stage 1 Outcome % \\\ SEDUCTIETE EiiiTE I Mean :J| BS Variance : 1 ws Variam.lle
\ \ ) Level-1 1 = i = i M
13 Select Stage 1 Regressors N\ [pariable: : I : I : I
[£] Add Stage 1 Regressors - \>€ ‘lD ‘V‘ 1 ! | ! 1 !
N Week_C i : I : I :
= —
Variables Level-1 (Time Varying) \ . . I I I I
sex oay 13a \, Stage 1 Outcome: L LS A | - : | = : | = :
S:ren A} I I H
sa paa LGA - 1 =~ -~ 1
Selectlevel1 | - I i ! ] ~—t—)
variables I Ly by 1
s Configure Stage 1 Regressors ... ‘ |  a 1 Lot es 1 L EELELE =
EZ‘V c Level-2 (Time Invariant) Level_z I I I I I I
: I L i :
56_rank ‘ Options ... ‘ I 1 I 1 I 1
Add I I I
Select level 2 — : I I I
variables Speclfy,thé relationship between the | : 1 : 1 L
mean and WS variance. | I | I | i T
‘ Cancel H Reset H Submit . o i I I I I I I —y
. - i No Association I } L L I
Please check the details in the , -~ 7@ Linear Association
. /7
[Stage 1 Options] cheatsheet. /’ ) Quadratic Association Save Model Clear Stage 1 Configure Stage 2

15 specify the relationship | -
Specify the association between /'
mean and within-subject (WS) &

17

"

18

~>»

variance of the outcome variable
aka the association of the random

* - A p .
EEE R e S e s, Please see more details in User’s Guide Chapter 3.
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Specify Mean Model

Select the regressor(s) to predict the
mean value of the outcome variable.
In the example, the regressor is as
follows:

- Week_C

* Disaggregate

Select “Disaggregate” for each of the
time-varying variable(s) for which
decomposition of the within-subject
and between-subject effects in
predicting stage 1 outcome is desired.

Specify BS Model

Select the regressor(s) to predict the
between-subject variance of the
outcome variable.

- Week_C

Specify WS Model

Select the regressor(s) to predict the
within-subject variance of the
outcome variable.

- Week_C

Configure Stage 2

Click “Continue”: Click it to enter
Stage 2 Configuration window.

Save model (optional): Click it to keep
all the model configuration settings
above and save it as a .MW file.
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2-Stage Model BEEEE 2-Stage Model Approach:
MIX WI LD MixWILD combines a Stage 1 mixed-effects location-scale (MELS) or mixed-effects multiple location
scale (MEMLS) model with a subsequent Stage 2 regression in which the Stage 1 random effects are

Cheatsheet

SR Used as regressors in the Stage 2 model. Stage 2 outcome can be a subject-level or 2-level outcome.
[Stage 2 Configuration] 24 Mean Effects
Check the box(s) of the regressor(s) to
i |£ | MixWILD-2.0 - O X i i
2 0 Summary of Settings add the main effect in the model.
This section indicates the key w ( Meodel Configuration r Stage 1 Configuration | Stage 2 Configuration J§ View Data r Help | ’ In the exampIe, the regressor is as
selected settings from prior pages. |« »  follows:
\\\ Selected Model Configuration Stage 2 Interactions P 7 - HSG_Rank
21 SEIect Stage 2 Outcome \\ Stage 1 model: Intercept Only o e e ] e e | o e — V4 .
»\\ > stage 1 outcome: Continuous | Main Effects: I Random Locationl: I Random Scale |rLocatinn X 5ca|e= P 7’ 25 Random Location
Al Stage 2 model type: Single-level . ] i .
2 2 Select Stage 2 Regressors |, e T - H h + (x Interaction)
S Number of resamples (stage 2): 500 1 : i i! 1 », s : Check the box(s) of the regressor(s) to
(£ Add Stage 2 regressors - X I I : I : I i add the interaction effect by random
© vananies % : : 1 : I Jk : v location (intercept + slope(s)) in the
g 22 > ' X i i i PR el
sox C Stage 2 Outcome: 1 1 1! 7 I i - In the example, the regressor is as
Level 1 ! ] e - 1.~ follows:
:::c | Jab Exam ‘v‘ 1 1 : |* 1 /|’ : .
sem (only available I Main Effects| , Random Locatidfil I Random scate | |anati}‘n ¥Scale] - Random Location x HSG_Rank
if multilevel) . teveiz 1 ! rant 1
. Configure Stage 2 Regressors... evel 1 | » 1 L 1
sa r Level 2 (Time Invariant) i I I / : I -~ Ti I 26 Random Scale
Pt I L1z " m=-== (x Interaction)
oA 22b Check outcome categories I L ~ T i S >
o dd L 2 HSG_Rank : | 1L o : Check the box(s) of the regressor(s) to
" Remove eve 2 Categories: | I ———— e ———— )| E———— )| D add the interaction effect by random
A e = ;ﬁfg \ scale in the model.
- - \ In the example, the regressor is as
[ concet [ meset ][ suwet ,’/ | [ suppress 2-way Location X Scale Interaction | \ follows:
- i \ - Random Scale x HSG_Rank
s .
. z \ .
2 3 Check (stage 2) outcome - 7 save Model | R | LR « 27 Random Location x Scale
categories &’ o T N (x Interaction)
The function can check how many /’ AR - \4 Check the box(s) of the regressor(s) to
categories in the stage 2 outcome K, S~ ~ add the interaction effect by random
Yari‘able when the s’Fage 2 outcome 28 Suppress 2-way Location x Scale Interaction \\\‘A location and scale in the model.
[ d|c.hotornous/ord|nal, e The interaction(s) of location by scale are automatically specified in the default Stage 2 model, but this option
multinominal can be disabled by checking this box, which limits the model to show the main effects of random effects only. 29 Run Stage 1 and 2 model
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2-Stage Model Approach:
- Stage 1
MI x {WI LD 2 Stage MOdeI = MixWILD combines a Stage 1 mixed-effects location-scale (MELS) or mixed-effects multiple location

Cheatsheet age scale (MEMLS) model with a subsequent Stage 2 regression in which the Stage 1 random effects are
used as regressors in the Stage 2 model. Stage 2 outcome can be a subject-level or 2-level outcome.

[Stage 1 Analysis Results]

. . . Results from stage 1 analysis
Overview (Example 2 in Users’ Guide Chapter 3)
In this analysis, the outcome variable is learning goal achievement (LGA), and we examine
whether week elapsed (Week_C) can predict their LGA (continuous, time-varying variable) | || [~ =
in the Mean, BS and WS Variance submodels. Hodel WITH RRNDOM Scale
Total Iterations = 13
M (B )M d I Final Ridge walue = 0.0
ean (Beta oae
This analysis shows that a person’s LGA is not significantly related to the week elapsed A Log Likelihood = -2733. 280
(beta:-O 015) \ Lkaike's Information Criterion = —-2747 .20
| . \ Schwarz's Bayesian Criterion = -2756.36¢6
\
==> maltiplied by -2
BS (Alpha) Model | | Log Likelihood = 5478.520
The intercept estimate shows subject’s BS Variance is different from zero on the log scale ||| | Rkaike's Information Criterion = 5454 .520
(alpha=-0.994). The BS variance is equal to exp(-0.994) = 0.370. Subjects’ LGA means are |; Schwarz's Bayesian Criterion = 5512.733
more varied with increased units of the week elapsed (a/pha=0.096). Y
\
\ “ WVariakle Estimate AsymStdError =-value p-value
WS (Tau) Model e e ST Tttt mmmmmemen e
. . . . o \ lBETR iregression coefficients))
The intercept estimate shows subject’s WS Variance is different from zero on the log scale \lintercept S lacze 0. 07488 23 72584 3 noooo
(tau=-0.306). The WS variance is equal to exp(-0.306) = 0.736. The within-subject variance \ eek C -0.01501 0.01552 -0.59E704 0.33353 —
in LGA decreases for subjects on the day elapsed (tau=-0.080). % |BLEHE (B5 variance parameters: log-linear model}
intercept -0.39350 0.17307 -5.54810 0.00000 A
N\ Week c 0.05621 0.04307 1.5E067 0.04552 r
Random Scale NTAU (WS wvariance parameters: log-linear model)
. L . . intercept -0, 30635 0.05311 -5.18233 0.00000 —
A 5|gn|f|can.t ranc!om scale standard- dewa-tlon (Std Dev) suggests that subjects differ from || L__. "= 008035 0 ozeas Z2 azaen 0 anzee
each other in their degree of WS variance in LGA (scale sd=0.410). VRandom scale standard deviation)
Std Dev 0.40373 0.04283 g.38112 0.00000
. e . Jlandcm location {mean) effect on W5 variance| _ |
Association between Mean and WS Variance Al |Loc Eff -0.07008 0.0£2392 -1.11328 0.28553 -
WS variance and mean are not statistically related (estimate=-0.070).

* Please see more details in User’s Guide Chapter 3 {Example 2}.
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2-Stage Model Approach:
- Stage 1
MI x {WI LD 2 Stage MOde' = MixWILD combines a Stage 1 mixed-effects location-scale (MELS) or mixed-effects multiple location

Cheatsheet scale (MEMLS) model with a subsequent Stage 2 regression in which the Stage 1 random effects are
used as regressors in the Stage 2 model. Stage 2 outcome can be a subject-level or 2-level outcome.

[Stage 2 Analysis Results]

Overview (Example 2 in Users’ Guide Chapter 3) Results from stage 2 analysis
In this analysis, it examines whether the random effects (a subject’s intercept and scale
estimates) from the MELS analysis are associated with a Stage 2 outcome, Exam. In =
addition, we control for the covariate, high school grades (HSG_Rank) in the model. Since There are 0 subjects with unestimable random effect values
the outcome, Examination success, is subject-level and dichotomous (1 = Pass), a subject-
level logistic regression model treating the stage-1 subject-level random effects as
regressors will be run. Number of replications = 4535
Final EBEesults
Subject-level Logistic Regression Model Average Log Likelihood = -41.7€4 (sd= 7.331)
This regression analysis indicates that as subject’s high school grades increased, their Akaike's Infcrm‘_atim, critericn = _??'Zef
. . . . L. . Lo Schwarz's Bayesian Criterion = -5E.732
likelihood of passing exam in college is increased (beta=1.770). There is no statistical
association between random effects (i.e., random location and random scale effects) and —> multiplied by -2 B
examination success. The data also don’t support the control variable, high school grades, is Log Likelihood = 83.528
moderated by random effects. Rkaike's Information Criterion = 97.528
Schwarz's Bayesian Criterion = 113 .4&5
Regressor List:
Locat_1: Estimated Random Location Effect [Variable Estimate AsymStdError z-value p-value
Locat_1*HSG_Rank: Interaction between Random Location and High School Grades ;;;;;;;;; ___________ :;_;II;; _____ I_;;;I; "":;T;;;;; _"";T;I;;; =
Scale_l: Estimated Random Scale Effect HSE_Rank 0.17697 0.07532 2 _34952 0.0l1880
Scale_1*HSG_Rank: Interaction between Random Scale and High School Grades Locat_1 0.37EE4 1.05835 0.35538 0.72193
Locat_1*Scale: Interaction between Random Location and Random Scale Locat_LYHSE_Rank 0.o0z78l 0.0728s 0.352es 0.7243%
Scale 1 -0.33888 1.2302¢ -0.2€2E5 0.73z282
Scale 1YHSZ Rank 0.02712 0.03438 0.28730 0.77283
Locat_l*Scaled 0.13744 0.41085 0.33453 0.73758
j —
-

* Please see more details in User’s Guide Chapter 3 {Example 2}.
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