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Apps for standard (and complex) APIMs

Two apps for standard (and complex) APIMs

o Different underlying statistical model

o APIM_SEM: Structural Equation Modeling
o APIM_MM: Multilevel Modeling

e |dentical results
e Minor differences:

o APIM_SEM:

e FIML in case of missingness
e Correction for unreliability

e APIM_MM

o Test of Actor-Partner interaction
e More in depth test of distinguishability
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Two apps for standard (and complex) APIMs:
e APIM_SEM (stas, kenny, Mayer & Loeys, 2017)
http.://datapp.ugent.be/shiny/apim_sem/
e APIM_MM (kenny, 2017)
https://davidakenny.shinyapps.io/APIM_MM/
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Data of study of Acitelli (1997, 2013) as illustration
e Longitudinal couple data
o Effect of romantic appraisal on satisfaction?
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1

Distinguishable Dyads Using lavaan

Standard Hodel

Introduction

The focus of this study is the investigation of the effect of Romantic Appraisal on
Satisfaction Wave 2. The dyad members are treated as if they are distinguishable by the
variable Gender. The tuo roles used are: Wonen and Men. Both the effect of own Romantic
Appraisal (actor) and the effect of partner’s Romantic Appraisal (partner) on
Satisfaction Wave 2 are studled. The total umber of dyads (N) is 158. There are missing
data for one or more of the variables: The number of cases for komen on Romantic
appraisal is 157 and on satisfaction Wave 2 156. For Men the nusber of cases on Romantic
Appraisal is 156 and on Satisfaction Wave 2 152. Residuals of the Fitted model that are
nore extrene than 4 standard devistions {sbsolute value) are called outliers. Based on
this data set it can be concluded that the observations of the following rou(s) are more
extrene than ¢ standard deviations: 51, 97. These outliers can be removed from the data
set in the Additional tab under the header ‘Remove observations’.

Analyses

The analyses use structural equation modeling with meximum likelihood estimation
using the progran lavaan. The tests of coefficients are Z tests. Effect sizes for actor
and partner effects are partial correlations. Setas are given tuice, one sing the
overall standard deviation across all persons (o) for standardization
the standard deviation for Wonen and Hen separately (s). If betas are to be compared
across members, the beta (o) value should be examined. For all these analyses, alpha is
set at 6.65. The descriptive statistics of the raw variables are contained in Table 1 and
the FINL estinated means and standard deviations in Table 2 in the oUEpUE tab 'Tables®
IF there are no missing data, the raw and the FDNL means should be the same: the FIHL
standard deviations differ fron the raw ones by the sauare root of Nl - 1 divided by N.
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Results

The Tavaan model converged after 32 iterations. A summary of results of the APIH
analyses is contained in Table 3 and the overall effects in Table 4 in the output tab
“Tables'. The variance of the errors for the Wonen and Hen are 8.323 and 0.153,
respectively. The R squared for the Wosen is .esd, for the Men it is .e73. The partial
intraclass correlation for satisfaction Wave 2 controlling for the other variables is
equal to .169 and is statistically significant (p < .01, 95¥ CI [6.05, ©.16]). Thus,
when one nember of the dyad scores high (low) on the variable Satisfaction Wave 2, the
other member also tends to have a high (low) score.

The intercept (the predicted score on satisfaction Wave 2 when the variables of
Romantic Appraisal equal zero) for Women is equal to 3.62¢ and is stetistically
significant (p < .00, SSX T [3.53, 3.72]). The intercept for Men is equal to 3.635 and
is statistically significant (p < .801, 95% CT [3.62, 3.77]). The difference in
intercepts is equal to -8.07L. This difference is not statistically significant (p =
-122, 95% CI [-8.15, @.02]), which means that there is no main effect of Gender.

actor effect for the Women is equal to 0.236 (p = .063, S5% CT [0.85, ©.39])
The overall standardized effect for the Women is 0.266 (partial r = .157 and a small
effect size). The actor effect for the Men is equal to ©.152 (p - .010, 55% CI [o.
©.271) and the overall standardized actor effect for the Men is 8.171 (partial r - .25
and  small effect size). bhen tested if the tuo actor effects are equal, the difference
was found not statistically significant,p - .383, 95K CI [-6.11, 0.28]. The overall
actor effect is equal to 8.19 and ds statistically significant (p < .801, 9% CI [0.1,
.29])

The partner effect from hen to komen 1s equal to 6.847, which is not statistically
significant (p = .535, 95% CI [-8.1, ©.21), and its overall standardized effect is 0.053
(partial r = .665 less than small). The partner effect from Women to Men is equal to
©.155 and 1s statistically significant (p = .016, 95% CI [0.3, @.28]) and its overall
Standardized partner effect is 0.174 (partial r = .167 and a small effect size). When
tested 1f the two partner effects are equal, the difference was found not statistically
significant (p = .272, 35% CI [-0.3, @.08]). The overall partner effect is equal to
©.101 is statistically significant (p - 046, 35% CI [0, 0.2]).

, the relative sizes of the actor and partner effects are considered. If the

condartaeed stion Sheecas of b ouen and W e Breseer ohan 4 i soeehitn et

and they are statistically significant, k (i.c. the ratio of the partner cffect to the
actor effect) can be interpreted in the oUtpUE. This is the case for this data set. The
value of k for the Uomen equals 6.2, the k of the Men is equal t0 1.02. Mo further
conclusions can be draun for k, because a bootstrap analysis was not chosen to calculate
the confidence intervals. By allowing the program to calculate the confidence intervals
by means of bootstrap sampling, dyadic patterns in the Actor-Partner Interdependence
Model can be detected. In particular, the program can check whether the couple model (k =
1), actor-only (k = @) nodel or the contrast model (k = -1) is most plausible. This by
Gl D (s (e, 01 St 00 3 b e s et

If a nore complete output were desired, please Specify So in the input

*Additional Options’. Please note that the honte Carlo Sampling techniaue il be really
fast, this 15 the paranctric bootstrapping method. The non-parametric bootstrapping
method (1.c., regular bootstraps), may take a while to calculate.

Test of Distinguishability

order to test if cender makes a statistically meaningfull difference, a model
conparison 15 performed between a model with distinguishable mesbers and a model with
indistinguishabel mesbers. This overall test of distinguishaibility yields a chi square
Statistic with & degrees of freedon which equals 24.57 (p < .891). Because this test of

o STt (I i) (o) o (e Mt G e Lara.Stas@UGent.be
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Output: Tables and figures
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Lavaan Ouput  Data2Text | Tables

Table 1; Descriptive Statistics of the

Figwes  Diagnostics

Raw Data

Verisble Role Mean SO Minimum Maximm n

Ronantic Appraisal lonen -8.841 8.551
Men .15 0.605

Satisfaction Wove 2 Women 3.631 0.532 1.508  4.0%0 15

Men 3.715 0.453

Table 2: FINL means and standard devia:

1750 4.000 152

tions

arisble Fole Memn D

Romantic Appraisal omen -8.840 0.579
Hen .15 0,607

Satisfaction Wave 2 Women 3.622 0.5%0

Men 3.713 0.456

Data  Lavaan Syntax

Table 3; APTH Results Assuning Different Actor and Partner effects for both roles
sffect Role Estimste Lover SS% CI Upper p value Bets (o) Beta (s)
Intercept wonen o 3717 c.ee:
actor ©.23 0.081 to 0.2 .03 0.8  ©.232 0.167
Partner ©.07 2.102 to 0.157 .53  0.953  0.049 0.065
Intercept Men  3.6%5 3.623 to 3.767 <.ee1
Actor 0152 8.037 to 0.7 .00 8171  0.282 0.258
Partner ©.155 8.0 to 0.2 .016 8.7 6.13 8.167

Table 4: AFIN Results Assuning same Actor and Fartner effects for both

roles

Effect Estimte Lower 5% CI Upper

Intercept  3.65¢ 3.582 te 3.718
ctor  0.202 0.105 to 0.300
Partner  0.052 -0.007 to  0.151

p value
<01
<01
a0
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Runt Graphical Presentation of the Fitted Model
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e “The two figures presented below reflect all variables inclucd nthe model, also all covariates. If not al estimates are presented clearly, pleasey fo
diminish or enlarge) th size of your browser. The figure will utomatically acapt.
are indicated “The stronger the efect the ticker the line ofhe arrow il be.
Run “The double headed arrow betuieen“Romanic Appraisal Man" and "Romanic Appraisal Woman' representsits covariance. The double headed arrow
Analysis betureen "Satisfaction Wave 2 Woman" and "Satisfaction Wave 2 Man" s the residual nonindependence in these outcome scores, whichis represented
by the covariance betveen their corresponding two errorterms.
Dovrload Standard model:
Ouput

pies
o
1
s o1
o o
Model with standardized parameter estimates:
i Man ! ‘Man
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Output: Tables and figures

“The two plots below are identical o the ones above, but only APIN. Covariates and other arestil estimated, but for
simplicity only the estimates ofthe actor and partner efiects are presente, together with the residual nonindependence in the outcome scores. In
particular, the estimates, standard error and level of significance are shovwn.

Standard model.

Romantic Appraisal 0.15(0.06)" Satisfaction Wave 2
Man Man
-
003 0.15 (0.08)°
o1
005 (0.08)
Romantic Appraisal 024008 Satisfaction Wave 2

‘Woman

D 05 pe.0f **p< 001

Model with standardized parameter estimates:

Romantic Appraisal 02(008 Satlsfaction Wave 2
Man Man
-
02008
Py
005 (0.08)
.
Romantic Appraisal 023 (0.08™ Satisfaction Wave 2
Woman Woman
P05 p=.01 <001
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Output: Diagnostics

Fitting the Actor Partner Interdependence Model  About& Contact  Extralnfo

Actor Partner Interdependence Model GHENT
Estimated by Structural Equation Modeling UNIVERSITY]

LavenOupst  Data2Tedt  Tables  Figwes  Diagnostcs | Data  LavaanSymax
Start a New Analysis

Select Data - -
Runt Check Normality and Outliers

S Nofe: When you requested reguiar In order to check the nomality of the residuals, one can consult the following three plots.

bootstraps, it may take afew minutes

before the output appears Guidlines for interpretation:
Additional - The density function of the resicuals i deally looks bell-shaped

~The bospiot sheuld ook symmetrc around zero vith limited number of outies (of none atall.
Run - Forthe QQ-Plot, the dots should be situated on or close to the straight line.
Analysis
Density function of residuals

Dowricad
Oup

Soxplot Women Boxplthen
g7 g3 —
iz ] £ L&ra.S[as@UG nt.be
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Output: Diagnostics

- H = i
- ' a
= . | -
Q0 plot Women Q0 plot Men
i i,
57 I
s S
HIEN| H
$ £
A ' w |
T T T § T T T T
2 40 ' 2 a0 ' 2
Theoretcal Quanties Theoreteal Quanties

Effects in Raw Data
of actor (partner) effects, (actor) effects and the effects of plausible covariates. Stricto sensu, these
effects are no real actor (partner) effects since they do not take into account partner (actor) effects. These plots are solely meant for data exploration.

When one i interested in the estimated actor and partner efiects of the fitted model, please consult he tab Figures

Semiacor eicts Semipartner sfects
]
s
3 H
23 2 B
g S
- a
a B , o L
tara-Stas@UGent.be
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Download complete output

Actor Partner Interdependence Model
Estimated by Structural Equation Modeling

Download the complete output

S After running your analysis you can download the
complete output to your own computer.

Variables Please note this may take a few minutes
Addifional

hiona Please select the desired output format:
Run Analysis - G o LIV

& Dovmload

Download
Output

Due to settings of your webbrowser it is possible
an error 500 appears in a new window.
Monetheless, the document is still downloaded
With Internet Explorer or Google Chrome, for
example, you can open it by clicking on ‘open’ at
the bottom of this new page.
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Additional options

Fitting the Actor Partner Interdependence Model

About& Contact  Extralnfo

Actor Partner Interdependence Model
Estimated by Structural Equation Modeling

Select Data
Variables

Addtional

Analysis

Dovnload
Output

Significance level
The level of alpha s setto

005

Center Variables

Doyou viant to center the precictor(s) on
the mean?

Yes

Doyou want to center the covariates, if
preser
Yes

Missing data
How do you want to treat missing data?

@ Fal Information Maximum Likelihood

) Listwise deletion

Correct for Unreliability

Doyou vant to run amedel correcting for
unreliabilty?

Yes

Lavaan Ouput | Data2Tedt  Tables  Figwes  Diagnostics  Data  Lavaan Symtax
CAUTION: If you do decide to use Information contained here in a paper, please make sure
that you acknowledge that you have used this progran. Also should you decide to copy the
exact text below, you would need to put quotes around that material to avoid plagiarism.
Although great effort has been undertaken to ensure the accuracy of results, no complete
guarantee can be about their accuracy. If you do find an error, please report it to Lara
Stas (Lera.StasguGent.be).

PIH: Distinguishable Dyads Using lavaan

Standard Hodel

Introduction

The focus of this study is the investigation of the effect of Romantic Appraisal on
satisfaction Wave 2. The dyad members are treated as if they are distinguishable by the
Ffect of own Romantic
Appraisel (actor) and the effect of partner’s Romentic Appraisal (partner) on
Satisfaction Wave 2 are studled. The total number of dyads (N) is 158. There are missing
data for one or more of the variables: The number of cases for komen on Romantic
Appraisal is 157 and on Satisfaction Wave 2 156. For Men the nusber of cases on Romantic
Appraisal is 156 and on Satisfaction Wave 2 152. Residuals of the Fitted model that are
more extrene than & standard devistions {absolute value) are called outliers. Based on
this data set it can be concluded that the observations of the following rou(s) are more
extrene than & standard deviations: 51, 57. These outliers can be removed from the data
set in the Additional tab under the header ‘Remove observations'.

analyses

The analyses use structurzl equation modeling with maximum likelihood estination
using the progran lavaan. The tests of coefficients are 7 tests. Effect sizes for actor
and partner effects are partisl correlations. Eetas are given twice, one using the
overall standard deviation across all persons (o) for standardization and a second using
the standard deviation for Women and Hen separately (s). If betas are to be compared
across nembers, the beta (o) value should be examined, For all these analyses, alpha is
set at 0.65. The descriptive statistics of the raw variables are contained in Table 1 and
the FINL estinated means and standard deviations in Table 2 in the oUEpUE tab 'Tables®
IF there are no missing data, the raw and the FDL means should be the same: the FINL
standard deviations differ from the raw ones by the square root of Nl - 1 divided by N.

APIM_SEM: Demo

=

GHENT
UNIVERSITY
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Additional options

Calculating k (*)

Doyou vant to bootstrap the CI('s) of the
K(s)2 ()
Yes

Outliers

Observations more extreme than
standard deviations are called oufiiers

Remove observations

Enter the observations i e., rows) that
Bl Gelete rom 1he casel(separated
acomma)

(%) For moreinfo on k, please consu the
tab Extrainfo

(**) Ifno booisiraptrials are alloned, no
conclusion can be drawn which model
suits this datase the best (actor-only,
couple or contrast model).

Results

The lavaan model converged after 32 iterations. A sumary of results of the APIM
analyses is contained d the overall effects in Table 4 in the output tab
*Tables'. The variance of the errors for the homen and Hen are 0.329 and 0.153,
respectively. The R squared for the Women is .054, for the Men it is The partial
intraclass correlation for Satisfaction Wave 2 controlling for the other varisbles is
equal to .109 and is statistically significant (p < -601, S5% CI [.96, ©.16]). Thus,
uhen one menber of the dyad scores high (low) on the variable Satisfaction Wave 2, the
other menber also tends to have a high (ow) score.

The intercept (the predicted score on Satisfaction Wave 2 when the varisbles of
Romantic Appraisal equal zero) for Women is equal to 3.624 and is statistically
significant (p < .01, 35X CT [3.53, 3.72]). The intercept for Men is equal to 3.635 and
is statistically significant (p < .081, 95% CI [3.62, 3.77). The difference in
intercepts is equal to -0.671. This difference is not statistically significant (p

122, 95% C1 [-0.16, 0.82]), which means that there is no main effect of Gender

actor effect for the Wonen 15 equal to 0.23 (p = .03, 95% CI [0.85, 6.35])
The overall standardized effect for the Women is 8,266 (partial r = .167 and a swall
effect size). The actor effect for the Hen is cqual to 8.152 (p = .010, 5% CI [0.64,
.27]) and the overall standardized actor effect for the Men is 9.171 (partial r = .258
and 3 small effect size). bhen tested if the two actor effects are equal, the difference
was found not statistically significant,p - .383, 9% CI [-8.11, 8.25]. The overall
actor effect is equal to .15 and is statistically significant (p < .001, 5% CI [0.1,
6.251)

The partner effect from fen to Women 15 equal to ©.847, which is not statistically
significant (p = .535, 35X CT [-0.1, 6.2]), and its overall standardized effect is 0.653
(partial r = .065 less than small). The partner effect from Women to Men is equal to
0.155 and is statistically significant (p = .16, 55% CI [0.93, 0.281) and its overall
standerdized partner cffect is 0.174 (partisl r = .167 and a small effect s

o e orinen wttects oo caumt, the ditfarence v found ot statisticatly
significant (p = .272, 35% CT [0, The overall partner effect is equal to
6.101 is statistically slgmﬂzant (6~ 0%, o5t 1 [8, 0.2]).

Next, the relative sizes of the actor and partner effects are considered. If the
standardized actor effects of both Women and Hen are greater than .1 in absolute value
and they are statistically significant, k (i.c. the ratio of the partner effect to the
actor effect) can be interpreted in the output. This is the case for this data set. The
value of k for the Wonen cquals 0.2, the k of the Mem 15 cqual o 1.82. Nlo further
conclusions can be drawn for k, because a bootstrap analysis was not chosen to calculate
the confidence intervals. sy allowing the program to calculate the confidence intervals
by means of bootstrap sampling, dyadic patterns in the Actor-Partner Interdependence
Hodel can be detected. In particular, the program can check whether the couple model (k =
1), actor-only (k = @) model or the contrast model (K = -1) is most plausible. This by
checking which value of k (-1, @ 1) situates in the bootstrapped confidence interval of

Tf 2 more complete output were desired, please specify 5o in the input tab
*additional Options’. Please note that the Honte Carlo Sampling technique will be really
fast, this is the parametric bootstrapping method. The non-parametric bootstrapping
method (i.e., regular bootstraps), may take a while to calculate.
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Apps for standard (and complex) APIMs

Fitting more complex models

Fitting the Actor Partner Interdependence Model  About & Contact  Extra Info

Actor Partner Interdependence Model GHENT
Estimated by Structural Equation Modeling UNIVERSITY)

Select Data

Variables

Additional

Run
Analysis

Download
Output

Lavaan Output ~ Data2Text  Tables  Figwes = Diagnostics  Data Lavaan Syntax

Please select the correct

variable . . .
Graphical Presentation of the Fitted Model

You can view your data n the tab Data

Independent variable Reactive Figures

EEIe two figures presented below reflect all variables included in the modl, also all covariates. If not all estimates are presented clearly, please try to

o iminish (or enlarge) the size of your browser. The figure wil automaticall adapt
= Positive estimates are indicated with green arrows, negative estimates with red arrows. The stronger the effect, the thicker the line of the arow will

be Double headed arrows represent covariances, single headed arrow actor and partner effects.
Second role
Standard model:
RAY

 Includs 2nd indspendent variable

First role:

sat1_F Satstacton Wave 1
Woman

Second role
0.0
0.09
First ole Romarii Apprasal
‘Woman
sa2_F -
Second role
saz_ M -
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Fitting more complex models

Fitting the Actor Partner Interdependence Model  About& Contact  Extra Info

Actor Partner Interdependence Model

GHENT
Estimated by Structural Equation Modeling UVERSITY}
LavanOutput  Data2Text  Tables  Figuwes  Diagnostics  Data  Lavaan Syntax
Please select the correct
Select Data variable . . .
Graphical Presentation of the Fitted Model

You can view your data in the tab Data

Variables Independent variable Reactive Figures
Acsiions (et The two figures presented below reflect all variables included in the model, also all covariates. If not all estimates are presented clearly, please try to
e . iminish (r enlarge)the size o your browser. The figure will automatcaly adapt
- Posiive estimates are indicated with green arrows, negative estimates with e amows. The stronger the effet,the thicker the fine of the arro wil
Run Second role: be. The double headsd arrow between "Romantic Appraisal Man” and “Romantic Appraisal Woman’ represents ls covariance. The double headed
Analysis arrow between "Satisfaction Wave 2 Woman and "Satisfaction Wave 2 Man" s the resicual nonindependence in these outcome scores, which is
RALM - tepresented by the covariance between theircorresponding two erortems.
Download .
Outpot Include 2nd indepsndent variable Standard model:

Dependent variable

First role: Marital Status
Sat2_F M

Second role:
Sat2_M M

Do you want to include
covariates?

@ Yes

Romantc Apprasal
Woman

@ Between dyad covariate(s)

Married -

This covariate is
continuous

® binary

Select reference category.
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