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MODERATION & MEDIATION

Yet another methodological topic? Is this really necessary?

Yes, nof just a "mere methodological” issue or "guibbles of stats
geeks"

Central to theory building and testing

Central fo understanding management and crganizaftions
Critical for understanding when and why crganizational
practices are effective

Directly related to how we do research with implications for
replicability, trustworthiness, and credibility of cur results and
conclusions

MODERATION MEDIATION




MODERATOR

A moderator varable influences the nature
imagnitude/direction) of the effect of an
antecedents on an outcome.
# Two types of moderator variaole:

» Categorical Moderator

= When moderator 5 categorical, the
fradifional  daotao-analytic approach is
subgrouping analysis that s by
comalation or regression coefficients

 When moderator s . the study
refies on erat I n. This
Confinucus regression consists of a predictor, X, a second
Moderatar predictor I, which s the moderator, and a
product term between X and £, which camies
Inferrmation on the moderafing effect of I on

the X-Y relation,

MEDIATOR

A mediagtor transmits the effect of
anfecedents on the cutcome, either in part
or whole (Baron & Kenny, 1084; MacKinnon,
2008)
of X on ¥ Indicates that
thera s no mediafion [path ¢
of X an Y indicates that the
effect of X on Y can be transmitted only
through varable M with the magnitude
of fthis seffect represented by the
products of path a and b [a*b)
Direct + Indirect effect of X on Y indicales
Cirs that the effect of X on Y can be
Indirect Eftect fransmitted directly from X on Y |path |
or indirectly through a mediator, M [(path
a'b)




MODERATION & MEDIATION

WHAT, WHEN WHD & HOw"

VARIABLE

MEDIATION

'Houston, We have |
;: problems.




MEDIATION PROBLEM 1

Requiring a Significant Total Effect Between the Antecedent
and the Oulcome:

» X-Y relation as a first step in the mediation test.

« If the direct effect ¢ is sighificant and positive

+ And the indirect effect Is significant and negative....
» The total X-Y effect could bezero:c=c' + [-ab) =0

= We should focus on the paths that constitute the mediation
effect.

= These are necessary and sufficient to establish mediation
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MEDIATION PROBLEM 2

Disregarding the Magnitude of Indirect Effect

» Evaluating the size of the mediating effect is critical for
understanding alternative mediating mechanisms

=
rirm
Performance

Conlexiual Factors

« Although they may all be statistically significant, we do
not know their relative importance without comparing

the mediating effects

MEDIATION SOLUTION 2

- The Sobel test is a common method of testing the

mediated effect that is not appropriate to use
» Product of the coefficients divided by the estimate of its standard emror
« Assumes the product of the coefficients is normally distibuted

« Nonparametric testing procedures are available that do

not rely on assumptions of normality
« Percentile-based confidence intervals derved using the bootstrap (e.g.,
Gottfredson & Aguinis, in press, JOB)
« Variance Accounted For [VAF (Zhao et al., 2010)
+ Method of choice for future research using mediation (i.e., Monte Carlo
method for mediation)




MEDIATION SOLUTION 2

For the Sobel test, the p-value is derived by assuming normality of the sampling
distribution of the indirect effect and using the stondard normal distribution. In
condition where poth a (X-> M) and path b (M-=Y) are normally distributed, the
product of path a and path b, namely path a*b is not normally distributed, Hence,
vsing Sobel test to occess size of mediation viclates Scbel tests underlying
assumpfion on normal sompling distribution.

MEDIATION PROBLEM 3

Testing the Direct Effect as a Condition for Mediation

Brand
Attibuds

= Testing ¢’ was included in the onginal causal-steps
procedure .

* This need not be considered when defermine whether
brand attitude mediated the effect of adverts on brand
choice.

* This step can cause researchers fo overloock meaningiul
mediating processes.
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MEDIATION SOLUTION 3

» Future research should conclude that mediation exists
when the indirect effect is supported.

- Past research has dismissed significant indirect effect
when the direct effect remained significant in the final
steps

MEDIATION PROBLEM 4

Including a Direct Effect Without Conceptual or Theoretical
Justification.

« If the theory under investigation predicts complete mediation,
than researchers should test a model that specifies complete
rather than partial mediation.

» Omitting path ¢' when complete mediation is hypothesized
uphclds the principle of parsimony and yields an estimate of
path b that is consistent with the specified model




o MEDIATION SOLUTION 4

» Two approaches for theorizing mediation effect:

+i) Segmentalion Approach

MEDIATION PROBLEM 5

Testing Mediation with Cross-Sectfional Data

- Mediated models contain causal paths that inherently involve
the passage of time

* Testing these path produce biased estimates
» Sequential/Longitudinal data can ameliorated these bias




MEDIATION SOLUTION 5

- Mediated models contain causal paths that imply the
passage of time.

* When possible, assess mediation using longitudinal data,
preferably with panel models that allow the comparison
of alternative causal flows.

« Implement an experimental design fo provide evidence
of mediation (Eden, Stone-Romero, & Rothstein, 2015)

MEDIATION PROBLEM 6

Lack of aftention to measurement error

= There is a belief that variables are measured objectively and
error-free given reporting requirements and standards for
publicly fraded corporations (Dalton & Aguinis, 2013, ORM)

» Measurement error in X and M can bias path estimates upward
or downward.

« Statistical tests of these paths can be either too liberal or too
conservative either of which would lead to incomect
conclusions,

+ In mediation tests using regression, measurement error is

effectively disregarded. -
& > ©




MEDIATION SOLUTION 6

= Researchers should create and use more reliable
megqsures.

« Use multiple-item measures for all constructs.

» Some effects of measurement emor can be offset b
using structural equation modeling (SEM) with laten
variables

» Incregsingly prevalent
= Mot a magic cure for ssues with poor guality measures
= Only comects for certain sources of measurement emor

MODERATION




MODERATION PROBLEM 1

Lack of attention to measurement error: reliability of
interaction term

* The reliability of an interaction term is a joint product of the
linear terms’ reliabilities and their covariance (Busemeyer &
Jones, 1983: Cohen et al., 2003).

* Impact of measurement error depends on where it occurs.

= Measurement error In independent (X) and moderator (Z) vanables
infroduces blas in unstandardized coefficient estimates.

« Measurement emror in cutcome variable [Y) does not bias
coeflicient estimates, aftenuates estimates of explained variance

-l
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MODERATION PROBLEM 1

Lock of attenfion to measuremenl! error: reliability of inferaction term

- Example: Moaderating effect ef switching cost on the relation between
customer satisfaction and customer loyaity:

Bmm}'w and Jones (1983)

« Mofably, If the comelation between X and I s reduced to zero, then the
refigbllity of the inferaction term is the product of the rellabllifies of X
and 1.

As aguinks and Gottfredson (2010) llustrate. If the reliabilities of X and Z
were aqach .70, then the reliability of the interaction term would be 4%,
which serously limits the power to detect significant Interactions
(Cohen et al., 2003)
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MODERATION SOLUTION 1

« Do not assume reliable measurement - this is typically a false
assumption.

- Use measures that have high reliability

« Do not assume measurement error is zero and report the
reliabilities of the measures (including the interaction term).

+ Report reliability estimates for all predictors [including those
hypothesized to play the role of moderator variables); this
practice is particularly necessary when a hypothesized
moderating effect is not found.

« This is especially important for situations when a hypothesized
moderating effect is not found
= If reliakility of the predictors is low, an existfing moderating effect is
likely underestimated and may even go undetected (i.e., lakse
negative).
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MODERATION PROBLEM 2

Variable distribution are assumed to include the full range of
possible values

Capability Perceptions

- Statistical power for detecting moderating effects is
diminished.

 Even if a moderating effect is stafistical significant,
range restriction can reduce the observed effect
slZe.
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MODERATION SOLUTION 2

- Attempt to capture the full range of scores of ALL variables
included in the analysis.

« Use 7-point Likert scale (Dawes et al., 2008)

« If this is not feasible:
provide the estimated pepulation varance to rule out range
restriction as plausible alternative explanation for the obtained
results | L.e., nen-significant and / or small moderating effects]

Use multiple indicators for when examine the interaction effect

MODERATION PROBLEM 3

Unequal sample size across moderator based cafegories

- This issue is akin fo range restriction issues in
confinuous moderator variables

Z) Np(1-p)
-1 N-1

I o= 11K}




MODERATION SOLUTION 3

« Collect data such that the number of firms within each moderator
based subgroup is similar [but keep in mind that this oversampling
strategy may lead to an unrepresentative sample).

« Example- DV: Entry of Foreign Firm. IV: Media Coverage, & Mod =
Tyvpe of Ownership

A A2 L:l':.'.:_n: l:i.
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Drevned by ndividuals Crwnad by other firms

Foreign Firms International Ent

MODERATION PROBLEM 4

Insufficient Stafistical Power

» Sample size is an important determinant of statistical
POWer.

« With median N = 227.5 from a meta analysis
conducted, this sample size is too small to Yield
stafistical power of .80 or higher fo detect the typical
moderating effect size.

* Many moderating effects have likely gone
undetected
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MODERATION SOLUTION 4

« Statistical power is largely ignored

« A priori statfistical power is necessary before collecting data to
plan study design, and post hoc statistical power should be
calculated in all cases when a moderating effect is not found
to rule out the possibility that insufficient power has led to the
no-moderator conclusion.

» Statistical Power can be increased by:
* Conducting studies with larger sample sizes

» Conducting research in settings that contrel for extranecus variables
[i.e., exparimenial)

MODERATION PROBLEM 5

Artificial dichotomization of confinuous moderafor

« Artificial dichotomization occurs when researchers
categorize confinuous variables into groups (e.g.,
median split or mean split).

* Results in a loss of information.

Variety n repericire of stratege: actions




MODERATION SOLUTION 5

« Arfificial dichotomization:
+ Discard information
» Reduces statisfical power to defect moderating effect
« Afttenuates the size of the moderating effect

» Use of artificial dichotomization should be discontinued.

MODERATION PROBLEM 6

Presumed effects if correlafion betwesan product term and ifs
components

= We often mean-center predictors and moderatars for concern
aver multicollinearity issue.

. Anﬁ apparent multicclinearity created by the comelation of XI
with X and I does not cause problems for test of moderation
provided X7, X and £ are modelled as predictors in the model.

* The test of moderation does not involve XI in its raw foerm but
rc:_?lpe; ’rhedpécr‘hcled X product which is necessarily uncomeiated
WITh an

* Nonetheless, centeringfredicmrs and moderators does facilitate

inferpretation of X an coefficients (i.2., the slope of each
variable when the other equals zero,




MODERATION SOLUTION 6

« Mean centering is useful for interpreting lower-order coefficients as
the average across values of the other predictor.

« When the interaction is ordinal
interpratin rder effects may
b informe

« However, s s not true for
disordinal inferactions

« Result regarding interaction effects remaih unchanged if predictors
are cenfered or not.

MODERATION PROBLEM 7

Interpreting First-order effects based on models excluding
product terms

= X does not have a single unigue effect on Y but a range of
effects that varies according fo the level of 1.
= It is not meaningful to hypothesize or test a single effect fora
predictor when that predictor interacts with o moderator
variable.
Work Unit Performance | Work Unit Perfarmance
Madel 1

Infarmal Conbrod Systems  0.74"
{ICE)

Task Interdependence (TI)
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» Conclusions should be drawn from
the full model that includes the
predictor, moderator , and
interaction term.

» Researchers should use simple slopes

to test meaningful levels of the
moderator variables.
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