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Over the last thirty years, the actor-partner interdependence model (Kenny, 1996) became an im-
portant methodology to address interpersonal perceptions in dyads. In this contribution, we present
each practical step to conduct an extended version of it, the actor-partner interdependence mediation
model (Ledermann, Macho, & Kenny, 2011) using multilevel modeling. Specifically, we posit that in-
dividuals’ and their romantic partners’ positivity, a personality disposition, enhance relationship satis-
faction, through the individuals’ perceptions of partners’ positivity. Results from 161 heterosexual cou-
ples confirmed that both actor and partner’s positivity predicted satisfaction directly and indirectly,
through the actor’s perception of partner’s positivity. Therefore, importantly, in the observed relation-
ships, the mediating role of the individuals’ perception of their partners confirmed the theoretical as-
sumptions of the interpersonal perception framework. The innovative contribution of this work lays, in
actual fact, in the possibility offered by the model proposed to include this latter variable as a mediator.
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In recent years, the study of social relationships has led to growing research of multifaced compu-
tational models to reflect social phenomena of even more complex nature. Of particular interest was the
development of models that could account for information coming from different persons (i.e., informants).
These models rest on the idea that social, but also individual, variables are strongly influenced by one’s re-
lationships with others. Among different statistical frameworks, the actor-partner interdependence model
(APIM; Kenny, 1996, 2018) has rapidly reached high popularity. In its simplest declination, it allows ac-
counting for the effect of a predictor (measured in two members of a dyad, or even in an individual and its
group) on an outcome variable (individual or social).

Overall, the APIM is a model able to answer a high number of theoretical questions linked to so-
cial relationships across different psychological fields (Kenny, 2018). Likely, its high versatility contribut-
ed to the model’s popularity. One of the most important features attributable to the APIM is the ability to
control for nonindependence among dyadic sets of observations that is the shared variance derived by data
coming from different sources (Kenny, Kashy, & Cook, 2006; Kenny, Mannetti, Pierro, Livi, & Kashy,
2002). Nonindependence refers to the fact that scores of two individuals that are in a significant relationship

TPM Vol. 27, No. 3, September 2020 — 331-359 — Special Issue — d0i:10.4473/TPM27.3.3 — © 2020 Cises
Green Open Access under CC BY-NC-ND 4.0 International License

331



TPM Vol. 27, No. 3, September 2020 Theodorou, A, Livi, S.,

331-359 — Special Issue & Alessandri, G.
© 2020 Cises An actor-partner interdependence mediation
model

(e.g., romantic partners, roommates, friends) are more similar than scores observed between two other random
persons. This is so precisely by virtue of the unique relationship that exists between them (Kenny, 1996).

Within this frame of reference, of particular importance are some extensions of the model that pro-
liferated over the past decades that helped to deepen the understanding of dyadic and even group relation-
ships (e.g., the group actor-partner interdependent model; Kenny & Garcia, 2012). In this regard, the actor-
partner interdependence mediation model (APIMeM; Ledermann, Macho, & Kenny, 2011) revealed fun-
damental in shedding light on the specific interpersonal mechanism that underly the relationship between
two individuals. Basically, this model extends the APIM to a third (dyadic) variable, namely a mediator,
through which both individuals’ variables exert an effect on the outcome.

Over the years, researchers approached APIMeM using both multilevel modeling (MLM) and
structural equation modeling (SEM), mostly depending on the distinguishability of the dyads (Ledermann
& Kenny, 2017). Distinguishability refers to the possibility to attribute to both members of the dyad a spe-
cific characteristic or role in the relationship (e.g., female and male partner in heterosexual couples, super-
visor and collaborator in the case of a couple of colleagues) as opposed to dyads where members are theo-
retically exchangeable (e.g., homosexual couples, two roommates, or two friends). In this contribution, we
will make use of the APIMeM with MLM. For demonstration purposes, we specifically choose to test our
assumptions on empirically indistinguishable dyads, as it constitutes the most convenient case to use MLM
for computing an APIMeM (Ledermann & Kenny, 2017; Olsen & Kenny, 2006).

THE GENERAL FORMULATION FOR THE APIMEM INDISTINGUISHABLE

In this section, we would give the general formulation of the APIMeM with indistinguishable dy-
ads. We will start with the general formulation of the distinguishable case. In the most classical APIM dis-
tinguishable, there is one predictor measured in both members of the dyad. The first focal individual is
called actor and the second individual is the partner. Consider the most common case in which the out-
come variable Y is an individual outcome, meaning that it can vary at both between and within-dyads lev-
els (i.e., thus, it constitutes a mixed variable, see Kenny et al., 2006). The effect that the actor predictor var-
iable Xa exerts on the actor outcome variable Y 4 and the effect that the partner predictor variable Xp exerts
on the partner outcome variable Yp, both controlling for the effect of the other member, are called actor ef-
fects; whereas, the effect of Xp on Y a and that of Xa on Yp, both controlling for the actor effects, are called
partner effects. Predictor variables are correlated, as well as the residuals of Y 4 and Y.

The case of indistinguishability is different. For indistinguishability, we mean that actor and part-
ner effects are estimated to be the same across the two members of the dyad (Kenny et al., 2006). This
could be so for two reasons: (1) a theoretical reason, the two members are not distinguishable on any char-
acteristic or role that could justify two different effects; (2) an empirical reason, a dyad that theoretically
could show distinguishable effects, where however distinguishability did not subsist empirically (Kenny,
1996; Kenny et al., 2006). In APIM and APIMeM indistinguishable, the two members of the dyads are
substantially interchangeable.

In the case of APIMeM indistinguishable with MLM, each step of the mediation is estimated sepa-
rately. In the classical mediation analysis, there are three focal models (Baron & Kenny, 1986): the first
tests the effect of the predictor X on outcome Y (first step), the second gives the estimation of the mediator
M from X (second step), the third is the estimation of Y from both M (third step) and X (fourth step). Con-
sequently, the total effect ¢ of X on Y is the effect when X is alone in the model and is also the sum of the
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indirect effect and the direct effect. The indirect effect of X on Y through M is the product of the effects a
(X on M) and b (M on Y); whereas, the direct effect ¢’ is the effect of X on Y controlling for M. In
APIMeM, there are total, indirect, and direct effects for each member of the couple. In Figure 1, there is a
graphical presentation of the overall model. The general formulation is:

Ya = iva:CiXatCsXptey (1)
Yp = iyp+CoXat+CaXptey (2)
Ma=iuptarXatasXptem (3)
Mp = imptrasXatasXpt+em (4)
Ya= iyA+C'1XA+C'3XP+b1MA+b3MP+Ey (5)
Yp= iyp+C'2XA+C'4Xp+b2MA+b4Mp+ey (6)

FIGURE 1
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The APIMeM.

Note. Parameters a refer to the effects of the predictors on the mediators, parameters b refer to the effects of the mediators on the out-
come variables and, lastly, parameters ¢’ are generally referring to direct effects. Total effects ¢ are c1= ¢'1+ a1b1+ azbs, c2= >+ arb,
+ azby, c3= C'3t asby+ asbs, and c4 = ¢4 + azb, + asb,, Note that in the indistinghuishable case the following constrains should be ap-
plled a;=ay az = ay, b1 = b4, b3 = bz, a1b1 = a4b4, a2b3 = aabzv a1b2 = a4b3, asz = a3b1‘ c' = C'4v C'3= C'z_v C1 = Cy, and Cy = Ca.

Equations 1 and 2 correspond to the first step of the mediation, Equations 3 and 4 to the second
step, Equations 5 and 6 to the third and fourth step. The total actor effects are c; in Equation 1 and ¢4 in
Equation 2, whereas total partner effects are c3 in Equation 1 and c; in Equation 2. In Equations 3 and 4,
weights a; and as are respectively actor and partner effects on Ma, and a; and a4 are partner and actor ef-
fects on Me. In the indistinguishable case, a; = a4 and az = az. In Equations 5 and 6, weights b and bs are
respectively actor and partner effects on Y a through Ma and Mp, and b, and ba are partner and actor effects
on Yp through Ma and Mp. In the indistinguishable case, b = bs and bs = b,. Moreover, the actor indirect
effects, namely the effects of Xa on Ya through Ma, are aibs and asbs, which in the indistinguishable case
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are equal and, through Mg, they are aybs and ash, which are equal as well. The partner indirect effects,
namely the effects of Xa on Yp through Ma, are a;b, and asbs, which are equal and, through Mg, azbs and
ashs, which are equal as well. The direct effects are then ¢'1, ¢'2, €'3, and c’s. Specifically, ¢’y and ¢’s are actor
direct effects and are equal in the case of indistinguishable dyads; likewise, ¢'3and c'; are partner direct ef-
fects and are equal. The total effects ci, ¢z, 3, and cq are given by the sum of the direct and indirect effects
as follows:

c1= c'1+taibitazbs )
c2= c'2taibytazb, (8)
c3= c'stasbitasbs 9)
C4= C'4+azbrtasby (10)

In the case of indistinguishable dyads, ¢1 = ¢4 and ¢z = cs. In sum, in an indistinguishable
APIMeM, variances, intercepts, effects, and means, are set to be equal across both members of the dyad.
Therefore, one should note here that, in estimating such a model, SEM would require a high number of
equality constraints to be imposed on variances, actor and partner effects, intercepts, and means. For in-
stance, Ledermann and Kenny (2017) estimate a total of 96 constraints for an APIMeM indistinguishable
with four variables and three covariates. Thus, although SEM gives the possibility to estimate the models
in one run, MLM has been considered a better choice in the case for APIMeM indistinguishable (Leder-
mann & Kenny, 2017; Olsen & Kenny, 2006). Before giving an empirical test of the model, in the next sec-
tion, we will introduce our theoretical assumptions regarding positivity and relationship satisfaction.

THE CASE OF POSITIVITY AND RELATIONSHIP SATISFACTION

Satisfying and fulfilling romantic relationships are the cornerstone of social life and an important
pathway to mental and physical well-being as well as happiness in the long term (Braithwaite, Delevi, &
Fincham, 2010; Dush & Amato, 2005; Kiecolt-Glaser & Newton, 2001). Among the relevant predictors of
satisfaction, studies on the role of personality of both partners in the relationship satisfaction have a long
research history (Cooper & Sheldon, 2002; Dyrenforth, Kashy, Donnellan, & Lucas, 2010; Malouff, Thor-
steinsson, Schutte, Bhullar, & Rooke, 2010). In a recent review (Weidmann, Ledermann, & Grob, 2016),
studies were confronted. Unsurprisingly, neuroticism negatively predicted relationship satisfaction, where-
as agreeableness and conscientiousness revealed positive predictors of relationship satisfaction. However,
as it was pointed out by the authors, only little of the variance is explained by these three traits (Weidmann
et al., 2016).

Other studies demonstrated the relevance of additional personality traits, such as partners’ opti-
mism (Assad, Donnellan, & Conger, 2007; Srivastava, McGonigal, Richards, Butler, & Gross, 2006) and
self-esteem (Sciangula & Morry, 2009) for the prediction of relationship satisfaction. In this contribution,
we seek to explain how positivity personality trait, defined as a stable disposition to have a positive view of
oneself, life, and future, and composed of three latent factors that are, self-esteem, life satisfaction, and op-
timism (Caprara et al., 2009), relates to relationship satisfaction. Individuals high in positivity are charac-
terized by a relatively stable global disposition to see events as favorable and to have more fulfilling lives
(Theodorou, Violani, & Alessandri, 2017). From a theoretical point of view, the construct of positivity
shares similarities to other relevant constructs related to well-being as the sense of coherence (Antonovsky,
1979), and has been previously theorized by important theoretical accounts of individuals’ motivation, such
as Hobfoll’s (1989) conservation of resources theory.
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Previous studies have extensively demonstrated how positivity sustains the development of suc-
cessful social relationships and promotes social adaptation (Caprara, Alessandri, & Caprara, 2019; Livi,
Theodorou, Rullo, Cinque, & Alessandri, 2018). In particular, research showed how not only individual-
level positivity but also positivity of the others involved in the same social context has beneficial effects on
the individual social adjustment and success (Livi, Alessandri, Caprara, & Pierro, 2015; Theodorou, Livi,
Alessandri, Pierro, & Caprara, 2019). In line with these findings and with classical personality APIMs (see
Figure 2), we predict that actor and partner’s positivity would positively predict relationship satisfaction:

HI1: Actor’s positivity positively predicts actor’s relationship satisfaction, controlling for partner’s
positivity.

H2: Partner’s positivity positively predicts actor’s relationship satisfaction, controlling for actor’s
positivity.
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FIGURE 2

The conceptual personality model.

The research found that not only the personality of the two partners is important, but also how
partners see each other (i.e., the interpersonal perception) is central in determining relationship satisfaction
(Kenny & Acitelli, 2001; Weidmann et al., 2016). In fact, perceptions can predict both partners’ behavior
in the long term. For instance, negative expectations about the other partner can drive overreactions from
both sides that, in turn, can predict breakups (Downey, Freitas, Michaelis, & Khouri, 1998). Perceptions
directly intervene in shaping partners’ behaviors also in what has been called the Michelangelo phenome-
non (Drigotas, Rusbult, Wieselquist, & Whitton, 1999). Specifically, this phenomenon demonstrates how,
similarly to the Michelangelo’s belief that carving a sculpture was nothing but bringing to light the real es-
sence of the work hidden under a piece of marble, partner’s expectations help the individual to unveil their
own ideal self and move toward it. This mutual tendency constantly pushes the other to grow and improve
oneself, which leads, ultimately, in an enhancement of couple well-being (Rusbult, Kumashiro, Kubacka,
& Finkel, 2009).

Studies that used accuracy-bias models (Kenny & Acitelli, 2001), where the outcome is the per-
ception that the actor has of his or her partner’s characteristic (see Figure 3), revealed how partners can
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definitely be able to see the significant other in a clear way (accuracy), and still forge a different perception
of the him/her (bias). Indeed, the other in the relationship is very important for one’s identity as the partner
becomes a part of the self (Aron, Aron, Tudor, & Nelson, 1991). Therefore, partners are motivated to see
the other as they may need to see them (Gagné & Lydon, 2004). In fact, having a specific reference image
in mind allows controlling the other and having a favorable view of the relationship. Thus, usually, partners
see others as more similar to their own as they really are (Gagné & Lydon, 2004; Kenny & Acitelli, 2001).
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B &
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FIGURE 3
The conceptual accuracy-bias model.

The need to predict the partner’s behavior leads individuals to refer constantly to the real charac-
teristic of the partner. This may seem a paradox, however, perceivers cannot have a distort perception if
they do not know how the object of perception really is (Fletcher, 2015; Gagné & Lydon, 2004). Therefore,
although independent, accuracy and bias co-exist and have both been shown to predict relationship satis-
faction (Fletcher, 2015). Accordingly, we expect to find significant and positive effects of both actor’s pos-
itivity (i.e., bias or assumed similarity effect) and partner’s positivity (i.e., accuracy effect) on actor’s per-
ception of partner’s positivity. In turn, higher bias and accuracy effects are expected to result in greater re-
lationship satisfaction. Accordingly:

H3: A higher bias effect results in greater relationship satisfaction. More specifically, the positive
effect of actor’s positivity on actor’s relationship satisfaction would be mediated by higher actor’s percep-
tion of partner’s positivity.

H4: A higher accuracy effect results in greater relationship satisfaction. More specifically, the pos-
itive effect of partner’s positivity on actor’s relationship satisfaction would be mediated by higher actor’s
perception of partner’s positivity.

In the literature, an effect of the length of the relationship on both bias and accuracy is reported
(Kenny & Acitelli, 2001). Often, higher relationship length corresponds to higher accuracy in the percep-
tion (Fletcher & Kerr, 2010; Sillars, Pike, Jones, & Murphy, 1984). Basically, this would be so because of
a longer acquaintance between the partner and ample time to know him or her well. Nevertheless, some stud-
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ies report that higher length is associated with lower accuracy (Fletcher & Kerr, 2010; Kilpatrick, Bissonnette,
& Rushult, 2002). This result was explained referring to a sort of cognitive economy partners would engage
in. Specifically, it was argued that, in the long run, partners may feel overconfident about their knowledge of
the partner and, consequently, avoid updating the partner’s image over time. Although the effect of this varia-
ble in previous studies is not straightforward, we decided to account for it in our model.

Another source of bias in couple’s perceptions is constituted by what has been called positive illu-
sions, referring to the motivation to see the partners more optimistically, deviating from how they really are
(Murray, Holmes, & Griffin, 1996). These positive illusions seem to sustain the gratification resulting from
the relationship and to facilitate endurance in the long run (Gagné & Lydon, 2004). In this regard, we as-
sume that positivity is a desirable trait and consequently hypothesize that there should be a positive bias in
the perception of partner’s positivity (Rusbult, Van Lange, Wildschut, Yovetich, & Verette, 2000; West &
Kenny, 2011). Specifically, partners would tend to see the other in a positive light, in this case, with higher
levels of positivity.

H5: There is a positive bias in assessing partner’s positivity.

DESCRIPTION OF THE DATABASE

We will test our assumptions on a database consisting of a convenience sample of 161 heterosexu-
al couples (322 participants) that filled out a questionnaire including measures of positivity and satisfaction
with the relationship. Participants’ age ranges from 17 to 72 with an average of 31.45 (SD = 12.65), where-
as length of the relationship varies from 2 months to 54 years, with an average of 117.63 months (SD =
137.50). Of the total sample, 91 couples (56.5%) were dating, 23 (14.3%) were living together, 45 (28%)
were married, and 2 (1.2%) did not respond to this question. Since gender was coded 1 for male and 2 for
female, the focal member of the dyad or actor is the male partner.

Measures

Positivity. Positivity was assessed using the P-scale (Caprara et al., 2012), an instrument com-
posed of eight items (e.g., “l am satisfied with my life” and “I generally feel confident in myself”), one of
them being reverse-scored (i.e., “At times, the future seems unclear to me”). Responses range from 1
(strongly disagree) to 5 (strongly agree). The Cronbach’s alpha is .87 for both males and females.

Perceptions of partner’s positivity. Perceptions of partner positivity was measured using the P-
scale, revised to ask about partner’s positivity. Examples of items are: “My partner is satisfied with his/her
life,” and “My partner generally feels confident in himself/herself.” Responses range from 1 (strongly dis-
agree) to 5 (strongly agree). In the present study, the Cronbach’s alpha is .85 for males and .87 for fe-
males.

Satisfaction with the relationship. The satisfaction with the relationship was measured using 17
adjectives and participants were invited to evaluate how well each one of them describes their relationship
with their partner, from 1 (Slightly) to 7 (Extremely). Specifically, eight adjectives were negative (e.g.,
“boring™) and nine were positive (e.g., “satisfying”). Negative adjectives were then reverse-coded and a
mean of the scores was computed; thus, higher scores indicate higher relationship satisfaction. The
Cronbach’s alpha is .90 for males and .91 for females.
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Positivity, perceptions of the other partner’s positivity, and satisfaction with the relationship var-
ied at both within- and between-dyads levels, so they were mixed variables (Kenny, 1988; Kenny et al.,
2006). As for the covariate, namely length of the relationship, it was computed as the mean value of the
length of the relationship in months reported by both partners. This means that this variable varied only be-
tween-dyads (Kenny, 1988; Kenny et al., 2006). There were no missing values.

The means, standard deviations, and correlation among variables of the study are reported in Table
1. Regarding the correlation matrix, it is worth noting that the accuracy correlations (i.e., the correlation
between the perception of the partner’s characteristic and the partner’s self-reported measure) were .52, p <
.01 for males, and .59, p <. 01 for females. Moreover, the actual similarity correlation (i.e., the correlation
between self-reported measures of the actor and the partner) was significant and equal to .27, p < .01, indi-
cating a compositional effect. It refers to the very prerogative that leads to a certain relationship between
two individuals, which is that they are usually more similar than two other persons (Kenny, 1996). The
outcome variables from both members are positively and significantly correlated, .52, p <. 01, indicating
that the individual level of satisfaction is strictly related to the satisfaction of the other partner. Lastly, the
length of the relationship is negatively and significantly related to the satisfaction of both partners: for
males —.19, p < .05, and for females —.36, p < .01, indicating that the lower the longevity of the couple the
higher the level of satisfaction reported by each partner.

TABLE 1
Means, standard deviations, and correlation among study variables

M SD 1 2 3 4 5 6 7
1. POSA (M) 369  0.85 -
2. POSap (M) 358 077 .46 -
3.SATA (M) 5.92 0.68 437 .38 -
4. POSp (F) 3.55 085 .27 52" 30" -
5. POSea (F) 3.53 0.85 .59 21" 29" 36" -
6. SATe (F) 5.84 0.81 18" A7 52 40" 337 -
7. Length of the relationship (months) 117.63 137.72 -.07 .04 -19"° .04 -1 36" -

Note. POSa = actor’s positivity; POSp = partner’s positivity; SATa = actor’s relationship satisfaction; SATp = partner’s relationship
satisfaction; POSap = actor’s perception of partner’s positivity; POSpa = partner’s perception of actor’s positivity; M = male partner;
F = female partner.

“p<.01. p<.05.

ESTIMATION OF THE APIMEM: PRACTICAL STEPS

In this section, we will describe in detail each step for conducting an APIMeM indistinguishable
with MLM. For each of the consequential actions, we would give theoretical and practical recommenda-
tions. The reader may refer for each step to the related R code in the Appendix. For all the analyses, we
would make use of the R package dyadr (Garcia, Kenny, & Madziwo, 2019). This package presents some
unique functions that have been developed to specifically address the use of APIMeM with MLM. For addi-
tional information, codes, and other practical issues the reader can refer to the GitHub webpage of the pack-
age (Garcia, 2019) and to David Kenny’s webpage DyadR (Kenny, 2019). After having established that our
data follow a multivariate normality, all models were estimated using maximum likelihood (ML) estimation.
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Step 1. Preliminary Actions: Management of the Database

One important action to take before the beginning of the investigation refers to the management of
the database. To our purposes, we need to get at least two kinds of datasets. The first one is an individual
database, where each individual’s variables are on one row. This database will serve to get descriptive sta-
tistics at the individual level. We may also need a dyadic database, meaning a database where each dyad is
on a row, to get the descriptive statistics and correlations of each variable different for actors and partners.

Then, for computing our models with dyadr, we will need a pairwise database, which is a specific
database that shares some advantages of both dyadic and individual databases. Similar to the individual da-
tabase, in this kind of database, each row presents an individual’s variables. In addition, each row presents
also its partner variables, remarking the dyadic database. Thus, in each column, the actor’s variables as
well as the partner’s variables are computed separately but include both partners’ scores. This is the reason
that makes this database inappropriate to use it for other purposes apart from the estimation of the model
(for a more detailed description of the characteristics of each database the reader can refer to Kenny et al.,
2006). For our study, we obtained a pairwise database using the online app developed by Kenny (2017).

Step 2. Computing the Pearson’s Intraclass Correlation Coefficient (ICC)

The ICC gives back the extent to which both partners’ outcomes are interdependent (Kenny et al.,
2006, 2002). Although the APIMeM (as for the APIM) relies on the assumption of nonindependence, it is
recommended to compute the ICC for each variable to empirically test this theoretical assumption. As it is
a prerogative of the model, this should be done before estimating the model. For doing so, the syntax com-
prises the specific function that gives back the Pearson’s ICC specifying both actor and partner’s variables.

In our database, for actor’s and partner’s positivity, the Pearson’s ICC is .26, p < .001; for the pro-
posed moderator, namely perceptions of the other partner’s positivity, the ICC is .20, p < .001; lastly, for
the final outcome, namely relationship satisfaction of both partners, the ICC is .50, p < .001. On the whole,
these results indicate that variables are moderately-low correlated, confirming our assumptions of noninde-
pendence. In particular, the first one has been attributed to the above mentioned compositional effect;
whereas the second one can be attributed to mutual influence (i.e., the fact that partners influence each oth-
er), and the third one to mutual influence and common fate (i.e., partners and their relationship are exposed
to the same factors that can influence them; Kenny, 1996).

Step 3. Excluding Moderation

Before testing the mediation model, it is essential to assure that the proposed mediator does not in-
teract with the two predictors in predicting the outcome, namely that it is not in actual fact a moderator of
the relationship hypothesized (Baron & Kenny, 1986). To do so, we will test two different models, one
with distinguishable and one with indistinguishable moderation effects, and we will compare them to the
analogous models without the interaction terms (Garcia, Kenny, & Ledermann, 2015). Following our rea-
soning, we would be able to test if there are any distinguishable (first comparison) or indistinguishable
(second comparison) moderation effects. Please note that it is beyond the scope of this step to test distin-
guishability, to which it is dedicated the next step. We run four different models: (1) a model in which the

339



TPM Vol. 27, No. 3, September 2020 Theodorou, A, Livi, S.,

331-359 — Special Issue & Alessandri, G.
© 2020 Cises An actor-partner interdependence mediation
model

moderation effects are in interaction with gender (testing moderation distinguishable); (2) a distinguishable
model without moderation effects; (3) a model in which the moderation effects are indistinguishable; (4) an
indistinguishable model without moderation effects. In the distinguishable models, the variable gender is in
interactions with all the other effects (i.e., as in an “interaction APIM”; Ledermann & Kenny, 2017). Then,
we will look at the results of omnibus tests conducted on each pair of models, from the less to the more
conservative (Kenny et al., 2006).

In practice, to our purposes, in the first model the variable relationship satisfaction is predicted by
the two predictors, the two mediators, and all the possible interaction combination among them and the
variable gender. In the second model, the moderation effects are omitted, and gender is the only variable
that interact with the predictors. In the third model, we have the predictors and the moderation effects,
whereas in the fourth model we have only the predictors’ effects. The covariate length of the relationship is
included in all the estimated models. Results of the two likelihood ratio tests (LRT) are reported in Table 2,
along with the AIC, BIC, and —2 log likelihood indices and attest that the best fitting model is the less con-
servative one, where no moderation effects are included. These findings exclude that perception of part-
ner’s positivity can be a moderator of the relationship investigated; hence, we can move on with the rest of
the analyses.

TABLE 2
Results of the omnibus tests conducted in order to test moderation

df AIC BIC —2 log likelihood Likelihood ratio test p value
Model 1 22 615.84 698.88 —285.92
Model 2 14 608.41 661.26 —290.21 8.57 .38
Model 3 12 608.38 653.68 —292.19
Model 4 8 603.51 633.71 —293.75 3.13 .54

Note. Model 1 = a model including moderation effects distinguishable by gender; Model 2 = a distinguishable model
without moderation effects; Model 3 = a model including moderation effects indistinguishable by gender; Model 4 =
an indistinguishable model without moderation effects. All the estimated models included the length of the relationship
as covariate. Likelihood ratio tests are conducted between the first two and the last two models.

Step 4. Test for Distinguishability

The next step is to test whether the observed effects for mediation are distinguishable by gender,
namely between the male and female partners (Kenny & Acitelli, 2001; Kenny et al., 2006). Note that in
the previous step, we established that there are not any distinguishable or indistinguishable moderation ef-
fects. Here, on the other hand, we test distinguishability for each of the three models for mediation outlined
by Baron and Kenny (1986). The first model tests the first step of mediation, namely the total effect ¢ of
both actor and partner variables (controlling for each other) on the outcome. The second model corre-
sponds to the second step, the estimation of the a path, meaning the effect of both actor and partner varia-
bles on the mediator. The third model allows the test of both Step 3, the b path from the mediator to the
outcome, and Step 4, the direct effect ¢’ of the two actor and partner variables controlling for the mediator.

Then, in order to test for distinguishability, we run each model treating effects both as distinguish-
able and indistinguishable, with a total of six models to compute. In the case of the models with distin-
guishable effects, we compute an “interaction APIM” (Ledermann & Kenny, 2017), namely the gender
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variable is inserted and posed in interaction with the other variables. Then, we apply an omnibus test for
distinguishability (Kenny et al., 2006) in which we compare each model with a very similar one in which
effects are posed to be different by sex.

Although we already knew that our dyads are indistinguishable, for illustrative purposes, we will
give an example of a test for distinguishability. We run each model including the length of the relationship.
Unsurprisingly, results revealed that the effects were indistinguishable for Model 1 (LRT = 6.67, p = .15),
for Model 2 (LRT =5.87, p =.21), and for Model 3 (LRT =7.10, p = .31). Therefore, we can put aside the
null hypothesis for which the less conservative model adds substantial value to the more conservative one
and precede treating dyads as indistinguishable (Kenny et al., 2006).

Step 5. Estimating the APIMeM indistinguishable

In getting the complete model, we will describe five practical steps as follows.

a. Standardization of variables. To get standardized estimates, we must standardize all variables
before being included in the analysis (Ledermann & Kenny, 2017).

b. The four steps. In this stage, to test the four steps of the mediation, we launch each of the three
models mentioned above using the standardized variables.

c. Obtaining the R squared. The R squared for each model is obtained comparing the standard de-
viation of errors for each model to the standard deviation of errors of an empty model (Kenny et al., 2006).

d. Getting the partial ICC. The partial ICC indicates how much of the shared variance between the
two partners’ outcomes remained unexplained after including the model’s predictors (Kenny & Kashy,
2010; Kenny et al., 2006).

e. Indirect effects. We can get indirect effects using a simple multiplication between paths. In
APIMeM with indistinguishable dyads, there are a total of four indirect effects: two actor indirect effects,
namely the effect of the individual predictor variable on his/her outcome through his/her mediator and
through the other member’s mediator; two partner indirect effect, namely the effect of the individual’s var-
iable on the other individual’s variable through his/her mediator and through the other individual’s media-
tor. To test the statistical significance of the indirect effects, the best strategy is using the Monte Carlo
method based on a parametric bootstrap procedure that gives back confidence intervals and p values (Le-
dermann & Kenny, 2017; Selig & Preacher, 2008).

Moving to apply these steps to our example, we proceed testing the four steps of the mediation
analysis mentioned above. In Model 1, we test the total effect of actor and partner’s positivity on satisfac-
tion with the relationship. To this aim, we pose (1) actor’s positivity, (2) partner’s positivity, and (3) length
of the relationship on satisfaction with the relationship as the outcome. Results attested positive and signif-
icant total effects of both actor and partner’s positivity on satisfaction with the relationship (standardized
regression coefficients were respectively B = .38 and B = .13, see Table 3, first column). These findings,
confirming respectively H1 and H2, indicate that the higher both partners’ positivity, the greater the actor’s
relationship satisfaction.

Of interest, the effect of the length of the relationship was negative and significant, revealing that
the higher the length of the relationship the lower the satisfaction (B = —.27). The R? was equal to .26, and,
therefore, we can conclude that this model explained 26% of the outcome variance. The partial ICC, name-
ly the correlation between the two partners’ satisfaction controlling for the effect of the predictors and the
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TABLE 3
Results of the APIMeM

Relationship satisfaction Actor’s perception of partner’s POS
Model 1 Model 3 Model 2
B SE 95% ClI B SE 95% ClI B SE 95% ClI

Intercept .01 .06 [-.11,.11] .01 .06 [-.11,.11] .01 .04 [-.08, .08]
POSa .38 .05 [.28, .47] .34 .06 [.21, .47] .28 .05 [.19, .37]
POSp 137 .05 [.03,.22] .05 .06 [-.08, 18] 48 .05 [.39, .57]
POSap - - - .18™ .07 [.05, .31] - - -
POSpa - - - -.03 .07 [-.16,.10] - - -
Length of the relationship =27 06  [-.39,-.16] =27 .06 [-.38,—-.16] -.03 .04 [-.11,.04]
-2 log likelihood —394.43 —387.37 —373.89

Note. POS, = actor’s positivity; POSp = partner’s positivity; SATa = actor’s relationship satisfaction; SATp = partner’s relationship satisfaction; POSap = actor’s percep-
tion of partner’s positivity; POSpa = partner’s perception of actor’s positivity.
"p <.001. "p <.01.
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covariate, was equal to .39, indicating a high degree of unexplained interdependence even controlling for
our predictors.

In Model 2, we then move to test the first path of the mediation analysis, namely the effect of ac-
tor and partners’ positivity on the perception of partner’s positivity. Therefore, we compute a model in
which we pose individual positivity and partner’s positivity as predictors and the actor’s perception of
partner’s positivity as the outcome. Again, we include the covariate length of the relationship in the model.
The results of this model are shown in Table 3, third column, and revealed a positive and significant effect
of actor’s positivity, B = .28, and a positive and significant effect of partner’s positivity, B = .48. The effect
of the length of the relationship was, instead, nonsignificant, B = —.03. Importantly, the R? was equal to .38;
thus, this model explained 38% of the outcome variance. The partial ICC was equal to —.24.

In Model 3, we tested both Steps 3 and 4 of the mediation: the former refers to the second path of
the mediation model that is the effect that the actor’s perception of partner’s positivity has on satisfaction
with the relationship; the latter is the direct effect, that is, the unexplained effect of the predictors, in this
case, the effect of actor’s and partner’s positivity on the outcome satisfaction with the relationship, control-
ling for the mediator (i.e., actor’s perception of partner’s positivity). Thus, we pose actor and partner’s pos-
itivity, actor’s perception of partner’s positivity, and partner’s perception of actor’s positivity on satisfac-
tion with the relationship. Lastly, the covariate length of the relationship is included in the model as well.

Results of this latter model are showed in Table 3, second column, and attest: a positive and sig-
nificant effect of actor’s perception of partner’s positivity (B = .18); a nonsignificant effect of partner’s
perception of actor’s positivity (B = —.03); a positive and significant effect of actor’s positivity (B = .34); a
nonsignificant effect of partner’s positivity (B = .05); and a significant effect of length of the relationship
(B =—.27). The model’s R? was .29; therefore, the model explained 29% of the outcome variance. The par-
tial ICC was equal to .42, indicating again a high nonindependence in the scores of satisfaction reported by
the two partners when controlling for all the model’s predictors.

To verify our predictions regarding the indirect effects, we test the effect that both actor’s and
partner’s positivity have on the actor’s relationship satisfaction through the perception of partner’s positivi-
ty. In this study, we obtain 95% confidence intervals (CI) with 10,000 runs. As expected, actor’s positivity
revealed a significant indirect effect on his/her relationship satisfaction through his/her perception of part-
ner’s positivity — actor indirect effect: .05, p < .01, 95% CI [0.01, 0.09]. In particular, this effect was equal
to 8% of the total effect and confirmed H3, by which the higher the bias the greater the relationship satis-
faction. Moreover, partners’ positivity, which did not have a significant direct effect on satisfaction,
showed, importantly, an indirect effect on actor’s relationship satisfaction through the actor’s perception of
partner’s positivity — partner indirect effect: .09, p < .01, 95% CI [0.02, 0.15]. Of interest, this effect was
equal to 50% of the total effect, a relevant part of the total effect, and ultimately confirmed H4, suggesting
that the higher the accuracy the greater the relationship satisfaction.

Interestingly, the other two indirect effects were nonsignificant, namely the partner indirect effect
of actor’s positivity on partner’s relationship satisfaction through the actor’s perception of partner’s positivity
— indirect effect: —.01, p = .62, 95% CI [—0.05, 0.03] — suggesting that being biased does not predict the
other partner’s relationship satisfaction, and the actor indirect effect of partner’s positivity on partner’s rela-
tionship satisfaction through the actor’s perception of partner’s positivity — indirect effect: —0.02, p = .62,
95% CI [-0.08, 0.05] — attesting that being accurate does not predict the other partner’s relationship satisfac-
tion.
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Step 6. Getting the Figure

To our knowledge, there are no apps that are capable of returning the graphical results of the
APIMeM with MLM. Thus, we offer a few indications to get an understandable figure. Contrary to
APIMeM with SEM, where model’s estimates are obtained at once, as we saw above, using MLM we have
to test three models separately. Consequently, in preparing a figure, we should acknowledge that the results
are coming from three different models. As for the APIM, in the case of indistinguishable dyads, the figure
is specular. See Figure 4 for a graphical representation of our example model.
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FIGURE 4
Graphical representation of results of the APIMeM, obtained controlling for the length of the relationship.

Note. Please note that estimates were obtained separately for each of the three models and are reported together in the figure. Signifi-
cant paths are represented by solid lines, whereas nonsignificant paths are represented by dashed lines and italics. Total actor and
partner effects are reported in brackets. POSa = actor’s positivity; POSp = partner’s positivity; SATa = actor’s relationship satisfaction;
SAT, = partner’s relationship satisfaction; POSap = actor’s perception of partner’s positivity; POSpa =partner’s perception of actor’s posi-

tivity.

Step 7. Test for the Directional Bias

In Model 2, we tested the assumed similarity (or bias) effect, namely how much the actor’s char-
acteristic predicts the perception of the partner’s characteristic. As we mentioned earlier, according to the
literature, this effect suggests that, in perceiving their partners’ characteristic, actors tend to attribute their
own characteristics; in other words, they tend, in a sense, to project themselves in the partner (Kenny &
Acitelli, 2001). What this effect does not tell us is if they also tend to see the partner’s personality as more
positive or more negative than it really is. To test if partners tended to see the other as more positively or
negatively than he\she is (or, at least, how the partner describe himself/herself), we should perform the test
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for the directional bias. The directional bias is the extent to which a judgment tends to be biased towards
one end of the judgement scale (West & Kenny, 2011).

Following the recommendations by West and Kenny (2011), the directional bias can be tested
computing a model including the actor’s characteristic (i.e., the bias variable) and the partner’s characteris-
tic (i.e., the truth variable) as predictors of actor’s perception of the partner’s characteristic (i.e., the judge-
ment). All the variables, namely the two predictors and the outcome variable, are centered on the mean of
the true value of the variable. In doing so, we can interpret the resulting intercept as the difference between
the truth and the judgement mean (see West & Kenny, 2011, p. 364).

In our case, the directional bias is the extent to which the actor sees the partner as more or less
positive than he\she really is. To test for the directional bias, we compute a model in which we include ac-
tor’s positivity (i.e., the bias variable) and partner’s positivity (i.e., the truth variable) as predictors and per-
ceptions of actor’s positivity (i.e., the judgement) as the outcome. All the variables, namely the two predic-
tors and the outcome variable, are centered on the mean of partner’s positivity (i.e., on the mean of the true
value of the variable). Results of this model revealed a significant and negative effect of the intercept — B
=-.07, SE = .03, p < .05, 95% CI [-.13, —.01] — showing that actors had a negative bias in assessing the
other partner. Since we were expecting a positive bias, this last result disconfirms H5.

CONCLUSION

In this contribution, we discussed the usage of an extension of the APIM, namely the APIMeM
indistinguishable using MLM. In doing so, we acknowledged the theoretical addition represented by in-
cluding a mediator in the analysis. In some cases, including a mediator means giving empirical support to
otherwise theoretical assumptions. For instance, the interpersonal perception framework drawn attention to
whether the rater or the object of rating is responsible for a measure (Kruglanski, 1989). In particular, we
presented the role of a personality trait as positivity of both partners in relationship satisfaction, predicting
direct effects and indirect effects. Importantly, following the interpersonal perception theory, we included
as a mediator the perception of the other partner’s positivity.

Moving to discuss our findings, our first hypothesis was to find a positive effect of actor’s positiv-
ity on actor’s relationship satisfaction. In this regard, results confirmed our prediction, indicating that being
positive results in greater relationship satisfaction. Our second hypothesis was that also partner’s levels of
positivity would positively predict actor’s relationship satisfaction. Findings confirmed this prediction at-
testing that the higher the partner’s positivity the greater the actor’s relationship satisfaction. Our findings
are not surprising and in line with the broad literature that individuated the key role of positive personality
traits of both partners in predicting relationship satisfaction (Weidmann et al., 2016).

Regarding the mediation assumptions, the third hypothesis posed that actor’s positivity positively
predicted his/her relationship satisfaction through enhanced actor’s perceptions of partner’s positivity. This
actor indirect effect was significant, confirming that higher bias results in greater satisfaction. This is in
line with previous studies on interpersonal perception that attested how assumed similarity has a role in as-
suring higher satisfaction (Fletcher, 2015). However, this effect was only a little portion of the total effect
(i.e., 8%), suggesting that individual positivity exerts an important role in relationship satisfaction beyond
the assumed similarity effect. This partial effect opens to other possible mediators that can intervene in the
relationship. One above all, the role of positivity in the promotion of emotional regulation (Caprara, Ales-
sandri, & Barbaranelli, 2010; Caprara, Eisenberg, & Alessandri, 2017). Indeed, in previous studies on other
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positive personality traits, positive and negative affect revealed important predictors of relationship satis-
faction (Watson, Hubbard, & Wiese, 2000). Thus, it is reasonable to expect that emotional regulation, for
instance in terms of self-efficacy in managing emotions, could represent an additional mediator of this rela-
tionship.

Our fourth hypothesis was that partner’s positivity exerts a positive effect on actor’s relationship
satisfaction, through higher actor’s perception of partner’s positivity. This partner indirect effect was sig-
nificant and confirmed how higher accuracy leads to greater relationship satisfaction. This finding is in line
with the research of interpersonal perception, which argued and demonstrated how the effect of the real
characteristic passes through the image that the perceiver forms of the target. This is particularly true for
romantic couples, where the other partner is directly involved in the definition of the self and identity
(Kenny & Acitelli, 2001). Importantly, and on further support of this argumentation, the indirect effect was
50% of the total effect and actor’s perception of partner’s positivity fully mediated the relationship (i.e., the
direct effect of partner’s positivity was no longer significant). This latter result suggests that a large part of the
partner’s real level of positivity passes through the actor’s lens to exert an effect on relationship satisfaction.

Lastly, results attested how bias and accuracy do not predict the other partner’s relationship satis-
faction. These latter findings are interesting and raise the question of whether or not the other partner is
aware of the bias and accuracy effects of the actor. Reasonably, both accurate and biased perceptions of the
other member of the couple’s positivity do not result in visible behaviors that can inform the partner about
the way the actor sees him/her. Moreover, positivity is an individual and stable disposition variable related
to personal life and past, not easily changeable, and presumably individuals are less receptive to outside
stimulus as the other partner’s perceptions. This low receptivity, in turn, may not be sufficient to relate
with relationship satisfaction. However, further studies are needed in order to address this question.

All in all, previous studies regarding Big Five personality traits already highlighted how interper-
sonal perceptions of agreeableness and extraversion were positive predictors of relationship satisfaction
(Schaffhuser, Allemand, & Martin, 2014). On the whole, study results expand this effect to an additional
positive trait as positivity. Moreover, assumed similarity and bias effects of positivity were investigated for
the first time. Importantly, all the effects were found controlling for the length of the relationship. In line
with the literature that shows how newly formed couples are more involved in the relationship, having a
long relationship was associated to lower satisfaction (Ahmetoglu, Swami, & Chamorro-Premuzic, 2010).

Our fifth and last hypothesis posed that individuals tend to have a positive bias in assessing their
partner. Accordingly, we were expecting the actor to evaluate his/her partner as more positive than the
partner evaluated himself/herself (i.e., truth benchmark). This prediction was not corroborated by our data.
Ultimately, our findings suggest that, for what concerns the positivity trait, individuals tend to see their
partners as less positive than they really are. In other words, when considering partners’ positivity, the in-
dividual is not seeing him/her through rose-tinted glasses, rather they tend to have a distort and worse im-
age of the partner. Or, at least, worse than the image the partner has of himself/herself.

This result may be confronted with the findings obtained in the study by Caprara and colleagues
(Caprara, Alessandri, Colaiaco, & Zuffiano, 2013). In their work, authors found that higher positivity pre-
dicts a higher self-enhanced phenomenon called better-than-average-effect (Alicke & Govorun, 2005) in
classrooms, but not their real academic performance. We can speculate that this self-serving bias may ap-
ply also in our case and, in particular, it could intervene in assessing oneself in the case of partner’s positiv-
ity. If this would be the case, it raises the question of whether the truth variable is really “true.” Moreover,
the self-serving bias may also intervene in the evaluation the actor makes of the other partner. However,
these hypotheses need to be tested in further studies.
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Ultimately, the role of the APIMeM in investigating our relationships of interest was central. Never-
theless, we should acknowledge different limits of our study, the majority of which are related to the usage of
the APIMeM. First, our theoretical assumptions are based on a well-known theory; nevertheless, the design
we used is cross-sectional and it limits our possibility to test causal relationships. To overcome this limit, we
can think to test our assumption using experimental designs. As for any other mediation model, it is important
to note that the manipulation of variables is important to exclude cofounders. With this kind of designs, cou-
ples could be assigned to different conditions, and conditions would become between-dyads variables.

Moreover, our design gives back a static image of the relationship observed, and longitudinal de-
sign could be needed in the future to study how relationships may change as a function of time. For in-
stance, it could be interesting to study how the model may change at different levels of relationship stage or
length. In this regard, the data analytic strategy would not be simple, as mediation should then be tested
longitudinally, for instance using a growth curve modeling (Kashy, Donnellan, Burt, & McGue, 2008; Le-
dermann & Kenny, 2017). This methodology would also overcome another limitation of our study related
to the specificity of our sample. Indeed, the convenience sampling we adopted resulted in a large range of
participants’ age and length of the relationship. Along with longitudinal studies, studies that could focus on
specific ranges of age and relationship length could also lead to a better understanding of the role of life
and relationship’s stages in the relationships observed. In such a design, researchers could also investigate
the specific effect of relationship length in relation to gender, exploring whether there are any distinguisha-
ble moderation effects of relationship length for the two members of the dyad.

Another limit of our study is related, more in general, to a typical criticism of APIMs that is the
problem of the shared method variance (Orth, 2013). This criticism arises from the fact that usually, the
actor’s effects observed are larger than the partner’s effects. Also in the interpersonal perception literature,
it has been reported how assumed similarity effects are typically greater in size than accuracy effects
(Fletcher & Kerr, 2010). In our study, we can observe the same tendency regarding the total actor and part-
ner’s effects, and for assumed similarity and accuracy effects. In this regard, it was pointed out how this
difference in the dimension of the effects is attributable to the source of information. Especially in the case
of personality traits and relationship satisfaction, scholars observed how the actor’s effect is based often on
information on the same source; whereas, the partner’s effect is usually obtained from two variables col-
lected from two different sources. Of course, this issue is related to self-report measures and can be over-
come using different nature of indicators of relationship satisfaction, for instance, physical indicators, or
third informants. Thus, we recommend that future studies can consider this issue.

Despite these limitations, the interest of scholars in different fields on the APIMeM is rapidly in-
creasing. We can predict by now that, in the future, these models will be used more, as indicated also from
recent developments and flourishing data app designed to make these models more accessible. Applica-
tions that can restructure and prepare dyadic databases for analysis and that can compute power analysis
considering actor and partner effects are already available. Importantly, regarding APIMeM, to the first ap-
plication developed in 2015 that uses SEM with indistinguishable dyads (Kenny, 2015) others are going to
be added to simplify the usage of this complicated model. Indeed, following the same line, a recent tool
was developed for SPSS, SAS, and R that can extend the analysis to distinguishable dyads (Coutts, Hayes,
& Jiang, 2019). It is reasonable to expect that in the future additional tools will be available to simplify
even more the usage of APIMeM.

In conclusion, in this contribution our first focus was on providing an illustrative example of the
usage of an APIMeM with MLM. As we discussed earlier, MLM is particularly suited in the case of indis-
tinguishable dyads. However, we should acknowledge that SEM is considered as the preferred method in
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the case of APIMeM distinguishable, especially for its ability to estimate all models’ parameters in one
run. Moreover, please note that the order of the steps in our tutorial is illustrative and may also be
switched. For instance, researchers may decide to test distinguishability before moderation and consequent-
ly proceeding with Step 4 (test of distinguishability) before Step 3 (excluding moderation).

Our second focus was on the added value of APIMeM to different theories. In particular, we pro-
posed positivity of both partners to account for relationship satisfaction. Although reasonable, the role of
positivity had never been investigated before in previous studies. Importantly, we also had the possibility to
test how interpersonal perception of positivity can intervene in this relationship. In this way, we aimed at
viewing individual differences in the more complex social relationship context, by means of the accuracy-
bias models. Results attested a central role of positivity and, in particular, of perceptions of positivity, in
predicting relationship satisfaction. These findings support the assumptions of the interpersonal perception
theory, demonstrating ultimately the added value of using an APIMeM.

REFERENCES

Ahmetoglu, G., Swami, V., & Chamorro-Premuzic, T. (2010). The relationship between dimensions of lo-
ve, personality, and relationship length. Archives of Sexual Behavior, 39(5), 1181-1190.
doi:10.1007/s10508-009-9515-5

Alicke, M., & Govorun, O. (2005). The better-than-average effect. In M. D. Alicke, D. A. Dunning, & J. I.
Krueger (Eds.), The self in social judgement (pp. 85-106). New York, NY: Psychology Press.

Antonovsky, A. (1979). Health, stress, and coping. San Francisco, CA: Jossey-Bass.

Aron, A, Aron, E. N., Tudor, M., & Nelson, G. (1991). Close relationships as including other in the self.
Journal of Personality and Social Psychology, 60(2), 241-253.
doi:10.1037/0022-3514.60.2.241

Assad, K. K., Donnellan, M. B., & Conger, R. D. (2007). Optimism: An enduring resource for romantic
relationships. Journal of Personality and Social Psychology, 93(2), 285-297.
doi:10.1037/0022-3514.93.2.285

Baron, R. M., & Kenny, D. A. (1986). The moderator—-mediator variable distinction in social psychological
research: Conceptual, strategic, and statistical considerations. Journal of Personality and Social Psy-
chology, 51(6), 1173-1182.
doi:10.1037/0022-3514.51.6.1173

Braithwaite, S. R., Delevi, R., & Fincham, F. D. (2010). Romantic relationships and the physical and men-
tal health of college students. Personal Relationships, 17(1), 1-12.
doi:10.1111/j.1475-6811.2010.01248.x

Caprara, G. V., Alessandri, G., & Barbaranelli, C. (2010). Optimal functioning: Contribution of self-
efficacy beliefs to positive orientation. Psychotherapy and Psychosomatics, 79(5), 328-330.
doi:10.1159/000319532

Caprara, G. V., Alessandri, G., & Caprara, M. (2019). Associations of positive orientation with health and
psychosocial adaptation: A review of findings and perspectives. Asian Journal of Social Psychology,
22(2), 126-132.
doi:10.1111/ajsp.12325

Caprara, G. V., Alessandri, G., Colaiaco, F., & Zuffiano, A. (2013). Dispositional bases of self-serving po-
sitive evaluations. Personality and Individual Differences, 55(7), 864-867.
d0i:10.1016/j.paid.2013.07.465

Caprara, G. V., Alessandri, G., Eisenberg, N., Kupfer, A., Steca, P., Caprara, M. G, ... Abela, J. (2012).
The Positivity Scale. Psychological Assessment, 24(3), 701-712.
d0i:10.1037/a0026681

Caprara, G. V., Eisenberg, N., & Alessandri, G. (2017). Positivity: The dispositional basis of happiness.
Journal of Happiness Studies, 18(2), 353-371.
d0i:10.1007/s10902-016-9728-y

Caprara, G. V., Fagnani, C., Alessandri, G., Steca, P., Gigantesco, A., Cavalli Sforza, L. L., & Stazi, M. A.
(2009). Human optimal functioning: The genetics of positive orientation towards self, life, and the futu-
re. Behavior Genetics, 39(3), 277-284.
doi:10.1007/s10519-009-9267-y

348



TPM Vol. 27, No. 3, September 2020 Theodorou, A, Livi, S.,

331-359 — Special Issue & Alessandri, G.
© 2020 Cises An actor-partner interdependence mediation
model

Cooper, M. L., & Sheldon, M. S. (2002). Seventy years of research on personality and close relationships:
Substantive and methodological trends over time. Journal of Personality, 70(6), 783-812.
d0i:10.1111/1467-6494.05024

Coultts, J., Hayes, A., & Jiang, T. (2019). Easy statistical mediation analysis with distinguishable dyadic
data. Journal of Communication, 69(6), 612-649.
doi:10.1093/joc/jqz034

Downey, G., Freitas, A. L., Michaelis, B., & Khouri, H. (1998). The self-fulfilling prophecy in close rela-
tionships: Rejection sensitivity and rejection by romantic partners. Journal of Personality and Social
Psychology, 75(2), 545-560.
doi:10.1037//0022-3514.75.2.545

Drigotas, S. M., Rushult, C. E., Wieselquist, J., & Whitton, S. W. (1999). Close partner as sculptor of the
ideal self: Behavioral affirmation and the Michelangelo phenomenon. Journal of Personality and Social
Psychology, 77(2), 293-323.
doi:10.1037/0022-3514.77.2.293

Dush, C. M. K., & Amato, P. R. (2005). Consequences of relationship status and quality for subjective
well-being. Journal of Social and Personal Relationships, 22(5), 607-627.
d0i:10.1177/0265407505056438

Dyrenforth, P. S., Kashy, D. A., Donnellan, M. B., & Lucas, R. E. (2010). Predicting relationship and life
satisfaction from personality in nationally representative samples from three countries: The relative im-
portance of actor, partner, and similarity effects. Journal of Personality and Social Psychology, 99(4),
690-702.
d0i:10.1037/a0020385

Fletcher, G. J. O. (2015). Accuracy and bias of judgments in romantic relationships. Current Directions in
Psychological Science, 24(4), 292-297.
doi:10.1177/0963721415571664

Fletcher, G. J. O., & Kerr, P. S. G. (2010). Through the eyes of love: Reality and illusion in intimate rela-
tionships. Psychological Bulletin, 136(4), 627-658.
d0i:10.1037/a0019792

Gagné, F. M., & Lydon, J. E. (2004). Bias and accuracy in close relationships: An integrative review. Per-
sonality and Social Psychology Review, 8(4), 322-338.
d0i:10.1207/s15327957pspr0804_1

Garcia, R. L. (2019). Dyadr. Retrieved September 20, 2010, from https://github.com/RandiLGarcia/dyadr

Garcia, R. L., Kenny, D. A., & Ledermann, T. (2015). Moderation in the actor-partner interdependence
model. Personal Relationships, 22(1), 8-29.
doi:10.1111/pere.12060

Garcia, R. L., Kenny, D. A., & Madziwo, R. (2019). DyadR. Dyadic Data Analysis. R package version
0.0.0.9000. Retrieved from http://github.com/RandiLGarcia/dyadr

Hobfoll, S. E. (1989). Conservation of resources: A new attempt at conceptualizing stress. The American
Psychologist, 44(3), 513-524.
doi:10.1037/0003-066X.44.3.513

Kashy, D. A., Donnellan, M. B., Burt, S. A., & McGue, M. (2008). Growth curve models for indistingui-
shable dyads using multilevel modeling and structural equation modeling: The case of adolescent
twins’ conflict with their mothers. Developmental Psychology, 44(2), 316-329.
d0i:10.1037/0012-1649.44.2.316

Kenny, D. A. (1988). The analysis of data from two-person relationships. In S. Duck, D. F. Hay, S. E.
Hobfoll, W. Ickes, & B. M. Montgomery (Eds.), Handbook of personal relationships: Theory, research
and interventions (pp. 57-77). Oxford: John Wiley & Sons.

Kenny, D. A. (1996). Models of non-independence in dyadic research. Journal of Social and Personal Re-
lationships, 13(2), 279-294.
d0i:10.1177/0265407596132007

Kenny, D. A. (2015). An interactive tool for the estimation and testing mediation in the Actor-Partner In-
terdependence Model using structural equation modeling [Computer software].

Retrieved from https://davidakenny.shinyapps.io/APIMeM/

Kenny, D. A. (2017). Restructuring and Describing Dyadic Data (RDDD) Menu.
Retrieved September 20, 2010, from http://davidakenny.net/RDDD.htm#itop

Kenny, D. A. (2018). Reflections on the actor—partner interdependence model. Personal Relationships,
25(2), 160-170.
doi:10.1111/pere.12240

Kenny, D. A. (2019). DyadR. Retrieved November 11, 2019, from http://davidakenny.net/ DyadR/
DyadR.htm

Kenny, D. A., & Acitelli, L. K. (2001). Accuracy and bias in the perception of the partner in a close rela-
tionship. Journal of Personality and Social Psychology, 80(3), 439-448.
doi:10.1037/0022-3514.80.3.439

349



TPM Vol. 27, No. 3, September 2020 Theodorou, A, Livi, S.,

331-359 — Special Issue & Alessandri, G.
© 2020 Cises An actor-partner interdependence mediation
model

Kenny, D. A., & Garcia, R. L. (2012). Using the actor—partner interdependence model to study the effects
of group composition. Small Group Research, 43(4), 468-496.
d0i:10.1177/1046496412441626

Kenny, D. A., & Kashy, D. A. (2010). Dyadic data analysis using multilevel modeling. In J. Hox & J. K.
Roberts (Eds.), Handbook of Advanced Multilevel Analysis (pp. 343-378). New York, NY: Routledge.
d0i:10.4324/9780203848852.ch17

Kenny, D. A., Kashy, D. A., & Cook, W. L. (2006). Dyadic data analysis (Methodology in the social
sciences). New York, NY: Guilford.

Kenny, D. A., Mannetti, L., Pierro, A., Livi, S., & Kashy, D. A. (2002). The statistical analysis of data
from small groups. Journal of Personality and Social Psychology, 83(1), 126-137.
d0i:10.1037/0022-3514.83.1.126

Kiecolt-Glaser, J. K., & Newton, T. L. (2001). Marriage and health: His and hers. Psychological Bulletin,
127(4), 472-503.
d0i:10.1037/0033-2909.127.4.472

Kilpatrick, S. D., Bissonnette, V. L., & Rusbult, C. E. (2002). Empathic accuracy and accommodative be-
havior among newly married couples. Personal Relationships, 9(4), 369-393.
d0i:10.1111/1475-6811.09402

Kruglanski, A. W. (1989). The psychology of being “right”: The problem of accuracy in social perception
and cognition. Psychological Bulletin, 106(3), 395-409.
d0i:10.1037/0033-2909.106.3.395

Ledermann, T., & Kenny, D. A. (2017). Analyzing dyadic data with multilevel modeling versus structural
equation modeling: A tale of two methods. Journal of Family Psychology, 31(4), 442-452.
d0i:10.1037/fam0000290

Ledermann, T., Macho, S., & Kenny, D. A. (2011). Assessing mediation in dyadic data using the actor-
partner interdependence model. Structural Equation Modeling, 18(4), 595-612.
d0i:10.1080/10705511.2011.607099

Livi, S., Alessandri, G., Caprara, G. V., & Pierro, A. (2015). Positivity within teamwork: Cross-level ef-
fects of positivity on performance. Personality and Individual Differences, 85, 230-235.
d0i:10.1016/j.paid.2015.05.015

Livi, S., Theodorou, A., Rullo, M., Cingue, L., & Alessandri, G. (2018). The rocky road to prosocial beha-
vior at work: The role of positivity and organizational socialization in preventing interpersonal strain.
PLoS ONE, 13(3), e0193508.
doi:10.1371/journal.pone.0193508

Malouff, J. M., Thorsteinsson, E. B., Schutte, N. S., Bhullar, N., & Rooke, S. E. (2010). The Five-Factor
Model of personality and relationship satisfaction of intimate partners: A meta-analysis. Journal of Re-
search in Personality, 44(1), 124-127.
d0i:10.1016/j.jrp.2009.09.004

Murray, S. L., Holmes, J. G., & Griffin, D. W. (1996). The benefits of positive illusions: idealization and
the construction of satisfation in close relationships. Journal of Personality and Social Psychology,
70(1), 79-98.

Olsen, J. A., & Kenny, D. A. (2006). Structural equation modeling with interchangeable dyads. Psycholo-
gical Methods, 11(2), 127-141.
doi:10.1037/1082-989X.11.2.127

Orth, U. (2013). How large are actor and partner effects of personality on relationship satisfaction? The
importance of controlling for shared method variance. Personality and Social Psychology Bulletin,
39(10), 1359-1372.
d0i:10.1177/0146167213492429

Rusbult, C. E., Kumashiro, M., Kubacka, K. E., & Finkel, E. J. (2009). “The part of me that you bring out™:
Ideal similarity and the Michelangelo phenomenon. Journal of Personality and Social Psychology,
96(1), 61-82.
d0i:10.1037/a0014016

Rusbult, C. E., Van Lange, P. A. M., Wildschut, T., Yovetich, N. A., & Verette, J. (2000). Perceived supe-
riority in close relationships: Why it exists and persists. Journal of Personality and Social Psychology,
79(4), 521-545.
doi:10.1037/0022-3514.79.4.521

Schaffhuser, K., Allemand, M., & Martin, M. (2014). Personality traits and relationship satisfaction in in-
timate couples: Three perspectives on personality. European Journal of Personality, 28(2), 120-133.
doi:10.1002/per.1948

Sciangula, A., & Morry, M. M. (2009). Self-esteem and perceived regard: How | see myself affects my re-
lationship satisfaction. Journal of Social Psychology, 149(2), 143-158.
d0i:10.3200/SOCP.149.2.143-158

Selig, J., & Preacher, K. (2008). Monte Carlo method for assessing mediation: An interactive tool for crea-
ting confidence intervals for indirect effects [Computer software].

Retrieved from http://www.quantpsy.org

350



TPM Vol. 27, No. 3, September 2020 Theodorou, A, Livi, S.,

331-359 — Special Issue & Alessandri, G.
© 2020 Cises An actor-partner interdependence mediation
model

Sillars, A. L., Pike, G. R., Jones, T. S., & Murphy, M. A. (1984). Communication and understanding in
marriage. Human Communication Research, 10(3), 317-350.
d0i:10.1111/j.1468-2958.1984.th00022.x

Srivastava, S., McGonigal, K. M., Richards, J. M., Butler, E. A., & Gross, J. J. (2006). Optimism in close
relationships: How seeing things in a positive light makes them so. Journal of Personality and Social
Psychology, 91(1), 143-153.
doi:10.1037/0022-3514.91.1.143

Theodorou, A., Livi, S., Alessandri, G., Pierro, A., & Caprara, G. V. (2019). | don’t feel positive, but you
are: Every issue can be settled! The role of self and others’ positivity in the perception of intragroup
conflict at work. Current Psychology. Advance online publication.
d0i:10.1007/s12144-019-00502-8

Theodorou, A., Violani, C., & Alessandri, G. (2017). Living without a job: Positivity and psychophysical
health in a sample of unemployed workers. Giornale Italiano Di Psicologia, 44(4), 993-1003.
d0i:10.1421/88778

Watson, D., Hubbard, B., & Wiese, D. (2000). General traits of personality and affectivity as predictors of
satisfaction in intimate relationships: Evidence from self- and partner-ratings. Journal of Personality,
68(3), 413-449.
d0i:10.1111/1467-6494.00102

Weidmann, R., Ledermann, T., & Grob, A. (2016). The interdependence of personality and satisfaction in
couples a review. European Psychologist, 21, 284-295.
d0i:10.1027/1016-9040/a000261

West, T. V., & Kenny, D. A. (2011). The truth and bias model of judgment. Psychological Review, 118(2),
357-378.
d0i:10.1037/a0022936

351



TPM Vol. 27, No. 3, September 2020 Theodorou, A, Livi, S.,

331-359 — Special Issue & Alessandri, G.
© 2020 Cises An actor-partner interdependence mediation
model
APPENDIX
#R CODE

#set working directory
setwd("C:/ ™)

#loading the useful packages
library(dyadr)
library(foreign)

#opening the spss database
mydata <- read.spss("mydatabase.sav")
mydataf <- as.data.frame(mydata)

#variables in the database are: Dyad_ID, parthum, gender_A, age_A, relstatus, POS_A, POS P,
POS_other_A, POS_other_P, SAT_A, SAT_P, lengthmonths

### Step 2. Computing the Pearson’s Intraclass Correlation Coefficient (ICC)
library(nlme)

cor.test(mydata$POS_A,mydata$POS_P)
cor.test(mydata$POS_other A mydata$POS_other_P)

cor.test(mydata$SAT_A mydata$SAT P)

### Step 3. Excluding Moderation
#estimating a model with distinguishable moderation effects
#we will first need the variable gender to be a factor

mydataf$fgender_A <- factor(mydataf$gender_A)
str(mydataf)

#estimating the model

modelmod_dist <- gIs(SAT_A ~POS_A + POS_P + POS_other_A + POS_other_P + lengthmonths + gen-
der_A
+ gender_ A*POS_A
+ gender_A*POS P
+ gender_A*POS_other_A
+ gender_A*POS_other_P
+ POS_A*POS_other_A*gender A + POS_P*POS_other_P*gender_A
+ POS_A*POS_other_P*gender_A + POS_P*POS_other A*gender_A
+ POS_A*POS_other_A*gender A + POS_P*POS_other_P*gender_A
+ POS_A*POS_other_P*gender_A + POS_P*POS_other_A*gender_A,
data = mydataf,
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method = "ML",

correlation = corCompSymm (form=~1|Dyad_ID),
weights = varldent(form=~1|fgender_A))

summary(modelmod_dist)

#estimating a distinguishable model where there are no moderation effects

model_dist <- gIs(SAT_A ~POS_A + POS_P + POS_other_A + POS_other_P + lengthmonths + gen-

der_ A

+ gender_A*POS_A

+ gender_A*POS_P

+ gender_A*POS_other_A

+ gender_A*POS_other_P,

data = mydataf,

method = "ML",

correlation = corCompSymm (form=~1|Dyad_ID),
weights = varldent(form=~1|fgender_A))

summary(model_dist)

#more vs less conservative model

anova(modelmod_dist, model_dist)

#estimating a model with moderation indistinghuishable

modelmod_ind <- gls(SAT_A ~POS_A + POS_P + POS_other_A + POS_other_P + lengthmonths +

+ POS_A*POS_other_A + POS_P*POS_other_P
+ POS_A*POS_other_P + POS_P*POS_other_A
+ POS_A*POS_other_A + POS_P*POS_other_P
+ POS_A*POS_other_P + POS_P*POS_other_A,
data = mydataf,

method = "ML",

correlation = corCompSymm (form=~1|Dyad_ID))

summary(modelmod_ind)

#estimating a model indistinguishable where there are no moderation effects

model_ind <- gIs(SAT_A ~POS_A + POS_P + POS_other_A + POS_other_P + lengthmonths,

data = mydataf,
method = "ML",
correlation = corCompSymm (form=~1|Dyad_ID))
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summary(model_ind)
confint(model_ind, level =.95)

anova(modelmod_ind,model_ind)

### Step 4. Test for Distinguishability

##Test for distinguishability: Model 1

#we will first need the variable gender as string (see above).
#we can proceed computing the modell distinguishable.

modell_DIST <- gIs(SAT_A ~POS_A + POS_P + lengthmonths + gender_A
+ gender_A*POS_A
+ gender_A*POS _P,
data = mydataf,
method = "ML",
correlation = corCompSymm(form=~1|Dyad_ID),
weights = varldent(form=~1|fgender_A))

summary(modell_DIST)
#estimating a model were dyads are treated as indistinguishable.

modell_IND <- gIs(SAT_A ~POS_A + POS_P + lengthmonths,
data = mydataf,
method = "ML",
correlation = corCompSymm (form=~1|Dyad_ID))

summary(modell_IND)
#Test for distinguishability: comparing the two models parameters using the function "anova".
anova(modell_DIST, modell_IND)

##Test for distinguishability: Model 2

model2_DIST <- gls(POS_other_ A ~POS_A + POS_P + lengthmonths + gender_A
+ gender_A*POS_A
+ gender_A*POS_P,
data = mydataf,
method = "ML",
correlation = corCompSymm(form=~1|Dyad_ID),
weights = varldent(form=~1|fgender_A))
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summary(model2_DIST)

model2_IND <- gls(POS_other A ~POS_A + POS_P + lengthmonths,
data = mydataf,
method = "ML",
correlation = corCompSymm (form=~1|Dyad_ID))

summary(model2_IND)

#test
anova(model2_DIST, model2_IND)

##Test for distinguishability: Model 3
#distinguishable model

model3_DIST <- gIs(SAT_A ~POS_A + POS_P + POS_other_A + POS_other_P + lengthmonths + gen-
der_ A

+ gender_A*POS_other_A

+ gender_A*POS_other_P

+ gender_A*POS_A

+ gender_A*POS P,

data = mydataf,

method = "ML",

correlation = corCompSymm(form=~1|Dyad_ID),

weights = varldent(form=~1|fgender_A))

summary(model3_DIST)

#indistinghuishable model

model3_IND <- gIs(SAT_A ~POS_A + POS_P + POS_other_A + POS_other_P + lengthmonths,
data = mydataf,
method = "ML",
correlation = corCompSymm (form=~1|Dyad_ID))

summary(model3_IND)

#test
anova(model3_DIST, model3_IND)

### Step 5. Estimating the APIMeM indistinguishable.
##a. Standardization of variables
#Computing means and standard deviations for all variables
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meanlengthmonths = mean(mydataf$lengthmonths)
sdlengthmonths = sd(mydataf$lengthmonths)

meanPOS_A = mean(mydataf$POS_A)
sdPOS_A = sd(mydataf$POS_A)

meanPOS_P = mean(mydataf$POS_P)
sdPOS_P = sd(mydataf$POS_P)

meanPOS_other_A = mean(mydataf$POS_other A))
sdPOS_other A = sd(mydataf$POS_other_A)

meanPOS_other_P = mean(mydataf$POS_other P)
sdPOS_other P = sd(mydataf$POS_other P)

meanSAT_A = mean(mydataf$SAT_A)
SdSAT_A = sd(mydataf$SAT_A)

meanSAT_P = mean(mydataf$SAT _P)
SdSAT_P = sd(mydataf$SAT_P)

#Creating a new variable named e.g. "namevariable_s" that is equal (hamevariable - meannamevaria-
ble)/sdnamevariable.

mydataf$POS_As = (mydataf$POS_A - meanPOS_A)/sdPOS_A

mydataf$POS_Ps = (mydataf$POS_P - meanPOS_P)/sdPOS_P

mydataf$POS_other_As = (mydataf$POS_other_A - meanPOS_other_A)/sdPOS_other_A
mydataf$POS_other_Ps = (mydataf$POS_other_P - meanPOS_other_P)/sdPOS_other_P
mydataf$lengthmonths_s = (mydataf$lengthmonths- meanlengthmonths)/sdlengthmonths
mydataf$SAT_As = (mydataf$SAT_A - meanSAT_A)/sdSAT_A

mydataf$SAT_Ps = (mydataf$SAT_P - meanSAT_P)/sdSAT_P

summary(mydataf) #check if the variables were included in the dataframe

##b. The four steps.
#Step 1: Detecting total effects of the two proposed predictors, controlling for the covariate(s).
modell <- gIs(SAT_As ~ POS_As + POS_Ps + lengthmonths_s,

data = mydataf,

method = "ML",

correlation = corCompSymm (form=~1|Dyad_ID))

summary(modell)
confint(modell, level =.95)
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#Step 2: Detecting effects of the predictors on the mediator, controlling for the covariate(s).
model2 <- gls(POS_other_As ~ POS_As + POS_Ps + lengthmonths_s,

data = mydataf,

method = "ML",

correlation = corCompSymm (form=~1|Dyad_ID))

summary(model2)
confint(model2, level =.95)

#the path in the figure from variables to errors
sgrt(0.7845001)

#Step 3 and Step 4: Detecting the effect of the mediator on the outcome, controlling for the other predictors
and the covariate(s). At the same time, obtaining direct effects of the predictors.

model3 <- gIs(SAT_As ~ POS_other_As + POS_other_Ps + POS_As + POS_Ps + lengthmonths_s,
data = mydataf,
method = "ML",
correlation = corCompSymm (form=~1|Dyad_ID))

summary(model3)
confint(model3, level =.95)

#the path in the figure from variables to errors
sgrt(0.8454181)

##c. Obtaining the R squared.

#Comparing sd of errors of Modell with an empty model.

#1. Computing the empty modell.

model_emptyl <- gIs(SAT_As ~ 1,
correlation=corCompSymm (form=~1|Dyad_ID),
data=mydataf)

summary(model_empty1)

model_empty?2 <- gls(POS_other_As ~ 1,
correlation=corCompSymm (form=~1|Dyad_ID),
data=mydataf)

summary(model_empty2)

# sd of errors for modell
m1 = as.numeric(model1$sigma)
# sd of errors for model2
m2 = as.numeric(model2$sigma)
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# sd of errors for model3

m3 = as.numeric(model3$sigma)

# sd of errors for the empty modell

mE1 = as.numeric(model_empty1$sigma)
# sd of errors for the empty model2

mE2 = as.numeric(model_empty2$sigma)

# the R squared, using the "crsp" function
crsp (m1,mE1)
crsp (m2,mE2)
crsp (m3,mE1)

##d. Getting the partial ICC

coef(modell1$model$corStruct, unconstrained = FALSE)
coef(model2$model$corStruct, unconstrained = FALSE)
coef(model3$model$corStruct, unconstrained = FALSE)

#tte. Indirect effects.

#1. We obtain the single effects from the model computed above.
#a X-> M effects and standard errors
act_a <- coef(summary(model2)) [2,1]
part_a <- coef(summary(model2))[3,1]
act_a_se <- coef(summary(model2)) [2,2]
part_a_se <- coef(summary(model2)) [3,2]
#M ->Y effects

act_b <- coef(summary(model3))[2,1]
part_b <- coef(summary(model3))[3,1]
act_b_se <- coef(summary(model3))[2,2]
part_b_se <- coef(summary(model3))[3,2]
#cor X -->Y total effects

act_c <- coef(summary(model1))[2,1]
part_c <- coef(summary(modell))[3,1]

# cp or X -->'Y direct effects

act_cp <- coef(summary(model3))[4,1]
part_cp <- coef(summary(model3))[5,1]

#2. We compute the indirect effects.

# Actor-Actor (actor IE: XA on YA through MA and XP on YP through MP)
AA_IE <-act_a*act b

# Actor-Partner (actor IE: XA on YA through MP and XP on YP through MA)
AP_IE <- act_a*part_b

# Partner-Actor (partner IE: XA on YP through MA and XP on YA through MP)
PA_IE <- part_a*act_b

# Partner-Partner (partner IE: XA on YP through MP and XP on YA through MA)
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PP_IE <- part_a*part_b

#3. We ask the 95% confidence intervals for each indirect effect (default on 10,000 runs).
# for AA indrect effect:

CI_AA =mmc(act_a, act_b, act_a_se, act_b_se)

# for AP indrect effect:

CI_AP = mmc(act_a, part_b, act_a_se, part_b_se)

# for PA indrect effect:

Cl_PA = mmc(part_a, act_b, part_a_se, act_b_se)

# for Men PP indrect effect:

CI_PP = mmc(part_a, part_b, part_a_se, part_b_se)

#4. We ask to see the indirect effects and the related confidence intervals computed above.
AA_IE
AP_IE
PA_IE
PP_IE

CLAA
CI_AP
Cl_PA
CI_PP

###Step 7. Test for the Directional Bias.
#We grand mean center the truth variable (POS_P), the bias variable (POS_A) and the judgment variable
(POS_other_A) on the truth mean.

meanPOS_P = mean(mydataf$POS_P)

mydataf$TCPOS_A = mydataf$POS_A - meanPOS_P
mydataf$TCPOS_P = mydataf$POS_P - meanPOS_P
mydataf$TCPOS_other_A = mydataf$POS_other_A - meanPOS_P

summary(mydataf) #check

model_dbias <- gls(TCPOS_other_A ~ TCPOS_A + TCPOS_P,
data = mydataf,
method = "ML",
correlation = corCompSymm (form=~1|Dyad_ID))

summary(model_dbias)
confint(model_dbias, level =.95)
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