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Figure 10.  Graphic representation of moderating effects of resistance to advertising on the link between perceived 
originality and purchasing intention (conditional indirect effect based on W (resistance to advertising) when Z 
(involvement in medium) is low).

Figure 11.  Graphic representation of moderating effects of resistance to advertising on the link between perceived 
originality and purchasing intention (conditional indirect effect based on W (resistance to advertising) when Z 
(involvement in medium) is average).

Figure 12.  Graphic representation of moderating effects of resistance to advertising on the link between perceived 
originality and purchasing intention (conditional indirect effect based on W (resistance to advertising) when Z 
(involvement in medium) is high).
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Conclusion and 
recommendations

The purpose of this article is to shed light on cer-
tain methodological aspects of testing for relation-
ships of moderated mediation, otherwise known as 
conditional indirect effects. It provides an over-
view of current knowledge of this question and also 
develops several applications to the field of mar-
keting, which as yet is relatively unfamiliar with 
these techniques. While tests for mediation and 
moderation are commonplace when conducted sep-
arately, very few marketing studies have employed 
methods to test for moderated mediation effects. 
Yet, models that include both mediating and mod-
erating variables (and therefore moderated media-
tion effects) are increasingly frequent in marketing. 
The methods we have presented, developed by 
Edwards and Lambert (2007), Preacher et  al. 
(2007) and Hayes (2013a, 2013b) and detailed 

in-depth herein, provide robust and precise results 
to the extent that they simultaneously include the 
different effects, providing an overall vision of the 
process studied. Moderated mediation therefore 
allows us to evaluate conditional indirect effects, 
which is not the case when mediation and modera-
tion are tested independently of one another. It 
should also be pointed out that the implications of 
this over-arching approach are not only methodo-
logical but also theoretical in nature. If a researcher 
expects to find that an indirect link between two 
variables will be attenuated or amplified by another 
factor, he or she may decide to formulate a moder-
ated mediation hypothesis, provided the theoretical 
basis is solid and the research design is adapted. 
Box 2 summarises recommendations for correctly 
analysing conditional indirect effects. While some 
of these apply to all marketing research, they are 
particularly important in the case of moderated 
mediation.

Box 2.  Main recommendations for analysing moderated mediation (conditional indirect effects).

Recommendations when developing your test model and collecting data
Recommendation 1. It is essential to form a clear and robust theoretical basis for conditional indirect effects. Each 
mediation and/or moderation link must be founded and rooted in a theoretical framework that is clearly outlined 
in the study. The theoretical rigour of the test model is the only gauge of the quality of the research; the statistical 
tools presented herein, no matter how robust and effective, in no way undermine the central importance of the 
theoretical foundation.

Recommendation 2. The omission of important variables can limit the scope of the results. A detailed review of the 
literature is necessary to identify the main mediating, moderating and control variables to be included in the test 
model.

Recommendation 3. It is important to encourage marketing researchers to use experimental and longitudinal 
research designs when testing for conditional indirect effects – a longitudinal research design is recommended 
when testing for indirect effects (MacKinnon et al., 2012).

Recommendation 4. It is essential to monitor the reliability and validity of variable measurements. Measurements 
must be considered very reliable (high Cronbach’s α) in order to detect conditional indirect effects. Researchers are 
also recommended to first test the validity of their measurements using confirmatory factorial analyses (e.g. Lisrel, 
Amos, Mplus).

Recommendation 5. The detection of conditional indirect effects, as in the case of moderation, requires high 
statistical power in order to avoid Type II errors (Dawson, 2014; Hayes, 2013a). To achieve this, the sample 
size16 must be high, especially when the test model is complex. There is no rule that can be applied to all cases. 
The reader may wish to refer to Aguinis (2004; categorical moderating variables) and Shieh (2009; continuous 
moderating variables) for further information.

Recommendation 6. It is essential to account for the quantitative/continuous or qualitative/categorical nature of 
dependent, mediating and moderating variables (see Table 3).
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Recommendation 7. Centring (or standardising) variables can make it easier to interpret the results (Aguinis and 
Gottfredson, 2010). The decision whether or not to centre the variables will in no way change the results in terms of 
interactions nor will it reduce multicollinearity, it will simply facilitate interpretation of the results. It is important 
not to centre either dependent or dichotomous variables (Dawson, 2014).

Recommendation 8. Testing for moderated mediation effects requires the introduction of the main (direct) effects of 
all variables, even where hypotheses specifically relating to these direct links have not been explicitly formulated 
(Carte and Russell, 2003). It is therefore important to convey all of these effects in the results tables and not to limit 
one’s findings to interaction effects alone.

Recommendation 9. In order to better interpret and present one’s results, it is important to produce a graphic 
representation (plot) of the conditional indirect effect using the method developed by Hayes (2013b). For certain 
models processed using PROCESS, it is possible to generate regions of significance using a spotlight or floodlight 
analysis (Cadario and Parguel, 2014; Spiller et al., 2013).

Recommendation 10. When presenting your results, it is important to note the scale of the conditional indirect 
effect by indicating the variation in the determination coefficient (ΔR2); this value is provided by PROCESS for 
most models.

Box 2. (Continued)

Major advances have been made in the analysis 
of moderated mediation effects over the last 
10 years or so. The research approaches that mar-
keting researchers are encouraged to pursue in this 
area mainly relate to (1) the use of so-called 
Bayesian methods when analysing conditional 
indirect effects (see Wang and Preacher, 2015) and 
(2) the development of multi-level analyses with 
mediation and moderation effects (Bauer et  al., 
2006). These advances offer marketing researchers 
new perspectives both in theoretical and methodo-
logical terms.
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Notes

  1.	 Centre national de la recherche scientifique (CNRS) 
ranking, November 2014.

  2.	 In the case of complex models and/or which show 
signs that multi-normality constraints have been vio-
lated, it may be appropriate to adopt a PLS approach.

  3.	 The term boundary condition is increasingly used 
from a conceptual point of view to refer to contin-
gency factors that reflect the existence of moderat-
ing variables.

  4.	 To centre your variables, simply subtract the mean 
from their raw scores. It is also possible to standard-
ise them, that is, centre and reduce: z scores under 

SPSS, for example. Your choice will not change the 
results in terms of the significance of the moderating 
effect.

  5.	 Several websites provide support for researchers in 
graphing interaction effects. Jeremy Dawson’s web-
site offers several Excel files to produce and inter-
pret graphic representations of these effects: http://
www.jeremydawson.co.uk/slopes.htm. These files 
have been recommended in articles published in 
peer-reviewed journals (Dawson, 2014). A specific 
file must be used when the moderating variable is 
dichotomous/categorical.

  6.	 Analysis of moderating effects alone is not the 
subject of this article; we direct the reader towards 
Dawson’s recent article (2014 and another by 
Aguinis and Gottfredson (2010), who provide an 
excellent review of the analysis of interaction effects 
(including three-way interaction effects)).

  7.	 These macros are always based on articles pub-
lished in peer-reviewed journals. That of Edwards 
and Lambert (2007) was published in Psychological 
Methods, that of Preacher et  al. (2007) in 
Multivariate Behavioral Research and that of Hayes 
(2013a) is included in a book entitled Introduction 
to Mediation, Moderation, and Conditional Process 
Analysis. They can be accessed via the websites of 
these journals or those of the authors themselves in 
order to facilitate dissemination.

  8.	 The MODMED macro can be downloaded directly 
from Jeffrey Edwards’ website: http://public.
kenan-flagler.unc.edu/faculty/edwardsj/down-
loads.htm.
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  9.	 The website dedicated to this article (https://sites.
google.com/site/medmodmarketing/home) includes 
both a marketing application of the approach devel-
oped by Edwards and Lambert (2007) and databases 
used for the two applications detailed herein.

10.	 The PROCESS macro can be downloaded from 
Andrew Hayes’ website: http://www.processmacro.
org/download.html.

11.	 We would like to thank an anonymous reader for 
drawing our attention to the importance of this 
question.

12.	 Model Templates for PROCESS for SPSS and SAS, 
Andrew F. Hayes (2013), http://www.processmacro.
org/.

13.	 Control variables are variables that are not directly 
central to the model studied but which may have 
an influence on the phenomenon being explored. In 
many cases, accounting for these variables can avoid 
bias in estimating the model (Spector and Brannick, 
2011). For example, certain socio-demographic vari-
ables can be controlled in order to verify that the effect 
of variable X remains significant independently of 
the effects of these variables. In this case, we decided 
not to include control variables so as not to compli-
cate our sample applications, but we encourage read-
ers to include the most important control variables 
when analysing moderated mediation effects (often 
in the ‘Covariates’ box in the PROCESS macro).

14.	 Note that you are advised strongly against discretis-
ing a continuous variable in order to transform it into 
a dichotomous variable when conducting moder-
ated mediation analyses. This reduces the statistical 
power and may produce biased results in terms of 
interaction effects (see Cadario and Parguel, 2014; 
Hayes, 2013a). This example was chosen so as to 
illustrate a case in which the moderating variable 
is dichotomous. Because our sample comprised 
women only, we were unable to use a traditional 
dichotomous variable such as gender to illustrate our 
example.

15.	 These graphs were produced based on personal 
exchanges between the authors and Andrew Hayes. 
We remind the reader that it is important not to 
confuse two-way interaction plots (as in Example 
2, Model 75 in the templates (Hayes, 2013a)) with 
three-way interaction plots (Model 3 or Model 73 in 
the templates (Hayes, 2013a)).

16.	 The use of a bootstrapping procedure does not negate 
the importance of having a large sample. Koopman 
et  al. (2014) very recently showed that bootstrap 
is more robust when used with sample sizes that 
exceed 80 and even 100 observations.
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Appendix 2. Procedure to download the PROCESS macro and dialogue box illustration (Hayes, 2013a, 2013b).

To download the PROCESS macro, visit Andrew Hayes’ website (http://www.processmacro.org/download.html) 
and download the latest version of the macro. To install it, you will need to open SPSS as an administrator (right 
click then ‘run as administrator’), then go to ‘Utilities’ > ‘Install a personalised dialogue box’, select the ‘process.
spd’ file and click ‘OK’. It is also possible to use the ‘process.sps’ script and adapt the syntax according to each 
test model. However, we encourage the reader to install the dialogue box, which is much simpler to use.

Model number must be 
specified (see  
“templates.pdf” file, 
available at  
http://www.processmacro.
org/download.html)

Number of iterations using  
bootstrap (min. 5 000)

Y = dependent variable 

W, Z, V et Q =  
moderating variable(s) to 
be determined based on test 
model (see “templates.pdf” 
file, which lists 76 pos-
sible moderated mediation 
models). 

X = independent variable

M = mediating variable(s)

Covariates = control 
variable(s) (optional)
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Appendix 3.  Example 1, Case 1: Results for conditional indirect effect with a continuous moderating 
variable using Hayes’ method (2013a, 2013b)

Run MATRIX procedure:

***************** PROCESS Procedure for SPSS Release 2.13 ***************

     Written by Andrew F. Hayes, Ph.D.    www.afhayes.com
  Documentation available in Hayes (2013a). www.guilford.com/p/hayes3

**************************************************************************

Model = 15
    Y = Y_AIM
    X = X_ATTR
    M = M_CONGI
    V = V_Age

Sample size
        509

**************************************************************************
Outcome: M_CONGI

Model Summary
       R       R-sq       MSE          F        df1        df2         p
    ,5895      ,3475     2,4047   270,0292     1,0000   507,0000      ,0000

Model
              coeff         se          t          p       LLCI       ULCI
constant      ,0000      ,0687      ,0000     1,0000     -,1350      ,1350
X_ATTR        ,7234      ,0440    16,4326      ,0000      ,6369      ,8099

**************************************************************************
Outcome: Y_AIM

Model Summary
      R       R-sq        MSE          F        df1        df2          p
   ,5334      ,2846     1,8175    40,0117     5,0000   503,0000      ,0000

Model
              coeff         se          t          p       LLCI       ULCI
constant     2,8388      ,0612    46,3868      ,0000     2,7186     2,9591
M_CONGI       ,2043      ,0392     5,2113      ,0000      ,1273      ,2813
X_ATTR        ,3102      ,0482     6,4293      ,0000      ,2154      ,4049
V_Age        -,0186      ,0080    -2,3182      ,0208     -,0344     -,0028
int_1        -,0169      ,0053    -3,1900      ,0015     -,0273     -,0065
int_2         ,0086      ,0057     1,5047      ,1330     -,0026      ,0198

Interactions:

 int_1    M_CONGI     X     V_Age
 int_2    X_ATTR      X     V_Age

******************** DIRECT AND INDIRECT EFFECTS *************************

Conditional direct effect(s) of X on Y at values of the moderator(s):
  V_Age     Effect         SE         t          p       LLCI       ULCI
-7,7236      ,2437      ,0708     3,4415      ,0006      ,1046      ,3828
  ,0000      ,3102      ,0482     6,4293      ,0000      ,2154      ,4049
 7,7236      ,3766      ,0595     6,3285      ,0000      ,2597      ,4935

a = 0,7234

b2 = –0,0169

b1 = 0,2043
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Conditional indirect effect(s) of X on Y at values of the moderator(s):

Mediator
             V_Age     Effect    Boot SE   BootLLCI   BootULCI
M_CONGI    -7,7236      ,2422      ,0465      ,1531      ,3358
M_CONGI      ,0000      ,1478      ,0331      ,0849      ,2135
M_CONGI     7,7236      ,0534      ,0527     -,0554      ,1522

Values for quantitative moderators are the mean and plus/minus one SD from 
mean.
Values for dichotomous moderators are the two values of the moderator.

******************** INDEX OF MODERATED MEDIATION ************************

Mediator
             Index   SE(Boot)   BootLLCI   BootULCI
M_CONGI     -,0122      ,0048     -,0222     -,0033

******************** ANALYSIS NOTES AND WARNINGS *************************

Number of bootstrap samples for bias corrected bootstrap confidence inter-
vals:
    10000

Level of confidence for all confidence intervals in output:
    95,00

NOTE: The following variables were mean centered prior to analysis:
 X_ATTR   M_CONGI  V_Age

------ END MATRIX -----

A4. – Exemple 1, cas 2 : Résultats de l’effet indirect conditionnel avec une variable 
modératrice dichotomique suivant la méthode de Hayes (2013a, 2013b)

Run MATRIX procedure:

***************** PROCESS Procedure for SPSS Release 2.13 ***************

          Written by Andrew F. Hayes, Ph.D.       www.afhayes.com
    Documentation available in Hayes (2013a). www.guilford.com/p/hayes3

**************************************************************************
Model = 15
    Y = Y_AIM
    X = X_ATTR
    M = M_CONGI
    V = V_AGE_Di

Sample size
        509

**************************************************************************
Outcome: M_CONGI

Model Summary
    R       R-sq        MSE          F        df1        df2          p
  ,5895      ,3475     2,4047   270,0292     1,0000   507,0000      ,0000

Confidence interval for 
the conditional indirect 
effect at different mod-
erator values

Confidence interval for  
moderated mediation indexa* b2 =–0,012
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Model
              coeff         se          t          p       LLCI       ULCI
constant      ,0000      ,0687      ,0000     1,0000     -,1350      ,1350
X_ATTR        ,7234      ,0440    16,4326      ,0000      ,6369      ,8099

**************************************************************************
Outcome: Y_AIM

Model Summary
     R       R-sq        MSE          F        df1        df2          p
  ,5415      ,2932     1,7955    41,7390     5,0000   503,0000      ,0000

Model
              coeff         se          t          p       LLCI       ULCI
constant     2,8400      ,0603    47,1167      ,0000     2,7215     2,9584
M_CONGI       ,2193      ,0389     5,6371      ,0000      ,1429      ,2958
X_ATTR        ,3013      ,0479     6,2939      ,0000      ,2072      ,3954
V_AGE_Di     -,2301      ,1206    -1,9079      ,0570     -,4671      ,0068
int_1        -,3113      ,0777    -4,0072      ,0001     -,4639     -,1587
int_2         ,1748      ,0953     1,8341      ,0672     -,0124      ,3620

Interactions:

 int_1    M_CONGI     X     V_AGE_Di
 int_2    X_ATTR      X     V_AGE_Di

******************** DIRECT AND INDIRECT EFFECTS *************************

Conditional direct effect(s) of X on Y at values of the moderator(s):
 V_AGE_Di     Effect         SE          t          p       LLCI       ULCI
   -,4853      ,2165      ,0723     2,9959      ,0029      ,0745      ,3585
    ,5147      ,3913      ,0621     6,3006      ,0000      ,2692      ,5133

Conditional indirect effect(s) of X on Y at values of the moderator(s):

Mediator
          V_AGE_Di     Effect    Boot SE   BootLLCI   BootULCI
M_CONGI     -,4853      ,2679      ,0409      ,1900      ,3514
M_CONGI      ,5147      ,0427      ,0496     -,0564      ,1373

Values for quantitative moderators are the mean and plus/minus one SD from mean.
Values for dichotomous moderators are the two values of the moderator.

******************** INDEX OF MODERATED MEDIATION ************************

Mediator
             Index   SE(Boot)   BootLLCI   BootULCI
M_CONGI     -,2252      ,0644     -,3592     -,1057

When the moderator is dichotomous, this is a test of equality of the
conditional indirect effects in the two groups.

******************** ANALYSIS NOTES AND WARNINGS *************************

Number of bootstrap samples for bias corrected bootstrap confidence intervals:
    10000

Level of confidence for all confidence intervals in output:
    95,00

NOTE: The following variables were mean centered prior to analysis:
 X_ATTR   M_CONGI  V_AGE_Di

------ END MATRIX -----

Confidence interval for 
the conditional indirect 
effect at two moderator 
values 

Confidence interval for  
moderated mediation index

a = 0,7234

b1 = 0,2193

0,042–0,267  
= –0,225
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A5. – Exemple 2 : Résultats de l’effet indirect conditionnel avec deux variables 
médiatrices et deux modérateurs suivant la méthode de Hayes (2013a, 2013b)

Run MATRIX procedure:

***************** PROCESS Procedure for SPSS Release 2.13 ***************

          Written by Andrew F. Hayes, Ph.D.       www.afhayes.com
    Documentation available in Hayes (2013a). www.guilford.com/p/hayes3

**************************************************************************
Model = 75
    Y = Y_Ib
    X = X_Origin
   M1 = M1_Aad
   M2 = M2_Ab
    W = W_Resist
    Z = Z_ImpSup

Sample size
        373

**************************************************************************
Outcome: M1_Aad

Model Summary
     R       R-sq        MSE          F        df1        df2          p
   ,7252      ,5259     1,2533    81,4300     5,0000   367,0000      ,0000

Model
              coeff         se          t          p       LLCI       ULCI
constant      ,0886      ,0615     1,4424      ,1500     -,0322      ,2095
X_Origin      ,4288      ,0374    11,4744      ,0000      ,3553      ,5023
W_Resist     -,3429      ,0433    -7,9186      ,0000     -,4281     -,2578
int_1         ,0992      ,0243     4,0795      ,0001      ,0514      ,1470
Z_ImpSup      ,1813      ,0443     4,0917      ,0001      ,0942      ,2684
int_2         ,0087      ,0261      ,3336      ,7389     -,0427      ,0601

Interactions:

 int_1    X_Origin    X     W_Resist
 int_2    X_Origin    X     Z_ImpSup

**************************************************************************
Outcome: M2_Ab

Model Summary
     R       R-sq        MSE          F        df1        df2          p
  ,6594      ,4347     1,2113    56,4527     5,0000   367,0000      ,0000

Model
              coeff         se          t          p       LLCI       ULCI
constant      ,0637      ,0604     1,0549      ,2922     -,0551      ,1825
X_Origin      ,2788      ,0367     7,5898      ,0000      ,2066      ,3511
W_Resist     -,3539      ,0426    -8,3130      ,0000     -,4376     -,2702
int_1         ,0966      ,0239     4,0408      ,0001      ,0496      ,1436
Z_ImpSup      ,1473      ,0436     3,3805      ,0008      ,0616      ,2329
int_2         ,0518      ,0257     2,0157      ,0446      ,0013      ,1023
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Interactions:

 int_1    X_Origin    X     W_Resist
 int_2    X_Origin    X     Z_ImpSup

**************************************************************************
Outcome: Y_Ib

Model Summary
      R       R-sq        MSE          F        df1        df2          p
   ,7165      ,5134     1,4799    42,5501     9,0000   363,0000      ,0000

Model
              coeff         se          t          p       LLCI       ULCI
constant     2,8174      ,0718    39,2487      ,0000     2,6763     2,9586
M1_Aad        ,3160      ,0692     4,5666      ,0000      ,1799      ,4521
M2_Ab         ,3742      ,0700     5,3475      ,0000      ,2366      ,5119
X_Origin      ,1561      ,0464     3,3668      ,0008      ,0649      ,2473
W_Resist     -,0654      ,0529    -1,2375      ,2167     -,1693      ,0385
int_3         ,0796      ,0403     1,9753      ,0490      ,0004      ,1589
int_4        -,1179      ,0446    -2,6447      ,0085     -,2056     -,0302
Z_ImpSup     -,0013      ,0494     -,0271      ,9784     -,0986      ,0959
int_5         ,0136      ,0455      ,2988      ,7653     -,0759      ,1031
int_6         ,0394      ,0483      ,8170      ,4145     -,0555      ,1343

Interactions:

 int_3    M1_Aad      X     W_Resist
 int_4    M2_Ab       X     W_Resist
 int_5    M1_Aad      X     Z_ImpSup
 int_6    M2_Ab       X     Z_ImpSup

******************** DIRECT AND INDIRECT EFFECTS *************************

Direct effect of X on Y
     Effect         SE          t          p       LLCI       ULCI
      ,1561      ,0464     3,3668      ,0008      ,0649      ,2473

Conditional indirect effect(s) of X on Y at values of the moderator(s):

Mediator
         W_Resist   Z_ImpSup     Effect    Boot SE   BootLLCI   BootULCI
M1_Aad    -1,5439    -1,4496      ,0456      ,0520     -,0449      ,1697
M1_Aad    -1,5439      ,0000      ,0532      ,0366     -,0108      ,1355
M1_Aad    -1,5439     1,4496      ,0613      ,0378     -,0042      ,1479
M1_Aad      ,0000    -1,4496      ,1233      ,0600      ,0047      ,2444
M1_Aad      ,0000      ,0000      ,1355      ,0352      ,0705      ,2116
M1_Aad      ,0000     1,4496      ,1482      ,0478      ,0606      ,2514
M1_Aad     1,5439    -1,4496      ,2387      ,0739      ,0966      ,3897
M1_Aad     1,5439      ,0000      ,2555      ,0516      ,1652      ,3697
M1_Aad     1,5439     1,4496      ,2727      ,0798      ,1294      ,4503

Mediator
        W_Resist   Z_ImpSup     Effect    Boot SE   BootLLCI   BootULCI
M2_Ab    -1,5439    -1,4496      ,0272      ,0456     -,0519      ,1322
M2_Ab    -1,5439      ,0000      ,0721      ,0370      ,0094      ,1575
M2_Ab    -1,5439     1,4496      ,1256      ,0448      ,0485      ,2238
M2_Ab      ,0000    -1,4496      ,0646      ,0307      ,0209      ,1472
M2_Ab      ,0000      ,0000      ,1043      ,0257      ,0608      ,1623
M2_Ab      ,0000     1,4496      ,1527      ,0494      ,0720      ,2666
M2_Ab     1,5439    -1,4496      ,0477      ,0375     -,0134      ,1355

Confidence 
intervals for 
conditional 
indirect effect 
at low level of 
moderator 1 
(W) and at  
three levels of 
moderator 2 (Z)

Mean level of 
moderator 1 (W) 
and three levels of 
moderator 2 (Z)

High level of  
moderator 1 (W)  
and three levels of 
moderator 2 (Z)
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M2_Ab     1,5439      ,0000      ,0823      ,0405      ,0122      ,1697
M2_Ab     1,5439     1,4496      ,1255      ,0766      ,0075      ,3091

Values for quantitative moderators are the mean and plus/minus one SD from mean.
Values for dichotomous moderators are the two values of the moderator.

******************** ANALYSIS NOTES AND WARNINGS *************************

Number of bootstrap samples for bias corrected bootstrap confidence intervals:
    10000

Level of confidence for all confidence intervals in output:
    95,00

NOTE: The following variables were mean centered prior to analysis:
 X_Origin M1_Aad   M2_Ab    W_Resist Z_ImpSup

------ END MATRIX -----
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Corrigendum

Borau et al., 2015, Analysing moderated mediation effects: Marketing applications, Recherche et Applications 
en Marketing 30(4) 2015. 

Regarding the moderated mediation evoked by Muller et al. (2005), there is, first, moderation of the total 
effect, and then moderation either of the link a, or the link b. Pertaining to the direct effect, it is moderated 
only in the case of partial moderated mediation.
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