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Figure 1. The Complementarity-Similarity Continuum 
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Figure 2. The Between/Within Model of Cross-Cultural Variation 

Notes: Means are assumed to be identical for the four items to illustrate in simpler terms that the same item positions represent 
inconsistent and small mean deviations within but consistent and large mean deviations between countries. 



There is a brute mathematical principle: the scale positions of country means force factor 

solutions into an iron dependence on standard deviations. From this principle follows a series 

of straightforward consequences that eventually resolve the whole issue of variability in factor 

solutions, albeit in ways that unmask MGCFA’s take on this theme as flawed: 

 

(1) Extreme country means on closed-ended scales always involve small 

standard deviations. 

(2)  Small standard deviations are equivalent to small deviations from the means 

in given variables. 

(3)  Since correlations are calculated from mean deviations, small mean 

deviations produce weak correlations. 

(4)  Weak correlations accordingly characterize the correlation matrices on which 

every kind of factor analysis ultimately relies. 

(5)  Unsatisfactory factor solutions with low factor loadings and poor goodness-

of-fit scores are unavoidable for countries with more extreme means. 

(6)  Especially in highly diverse cross-cultural settings, such as the WVS, in which 

country means scatter widely over the scale range of a given index, 

substantial variability in within-country factor solutions is certain. 

(7) Consequently, standard MGCFA-tests are doomed to indicate a s ignificant 
degree of “non-invariance,” no matter how much the researcher relaxes 
the invariance requirements. 

The Key to Understand 



TOLERANCE AREA: 
zone in which the SD is allowed 
to settle under a given mean 

Figure 3. The Link between EVI Country Means and their Standard Deviations 

Source: Inglehart, Haerpfer, Moreno & Welzel et al. (2014), WVS, time-pooled over waves 1 to 6, country-by-year aggregation (N = 200). 
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Figure 4. The Link between the Standard Deviations of EVI Country Means and their                                                                                                 
   Dimensional Cohesions within Countries 

Source: Inglehart, Haerpfer, Moreno & Welzel et al. (2014), WVS, time-pooled over waves 1 to 6, country-by-year aggregation (N = 228). 
Dimensional cohesion calculated as the root mean square of the factor loadings of the EVI‘s four components on the main dimension. 
 



Source: Inglehart, Haerpfer, Moreno & Welzel et al. (2014), WVS, time-pooled over waves 1 to 6, country-by-year aggregation (N = 228). 
Dimensional cohesion calculated as the root mean square of the factor loadings of the EVI‘s four components on the main dimension. 
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Figure 5. Margins within which Item-wise Mean Deviations are Allowed to Co-Vary 
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If variability in dimensional cohesions operates as a source of disturbance of the functioning 

of the country means, such that cohesion variability “suppresses” the country means ’ linkages, 

the following observations must hold true: 

(1)  Before controlling between-country variability in the respective construct’s 

dimensional cohesions, the expected cross-cultural linkages of the construct’s 

country means are weak to begin with and mostly ins ignificant (because this 

is what suppressor variables do: hiding existing relationships). 

(2)  After controlling between-country variability in dimensional cohesions, the 

expected linkages of the construct’s country means now surface powerfully, 

which would prove that these linkages are contingent on similar dimensional 

cohesions. 

 

Disturbance Test 1: Suppressor 



If variability in dimensional cohesions operates as a source of disturbance of the functioning 

of the country means, such that cohesion variability “moderates” the country means ’ linkages, 

the following observations must hold true: 

(1) Before including the interaction term, a construct’s country means and its 

country-wise dimensional cohesions might show significant main effects on 

given variables but they are not particularly powerful. 

(2)  After introducing their interaction term, the main effects turn insignificant 

while the interaction term proves highly s ignificant and greatly increases the 

explained variance relative to the model without the interaction. 

Disturbance Test 2: Moderator 



To perform the suppressor/moderator disturbance test, we run three sets of regressions, one 

set for each of the EVI’s three expected correlates. For all three dependent variables, we run 

the same set of four models: 

(1)  a first model with only EVI country means (M) as predictors; 

(2)  a second model with only the EVI’s country-wise dimensional cohesions (C) as 

predictors; 

(3)  a third model with both M and C as predictors and  

(4)  a fourth model with the interaction term between M and C as a third predictor. 

 



Table  1.  The Functioning of the EVI’s Country Means (M) in Dependence of their Dimensional Cohesions (C) 
 

 OUTCOME VARIABLES: 

PREDICTORS: Liberal Democracy Impartial Governance Economic prosperity 

Constant .33 (42) .29 (27) .30 (35) .32 (28) .39 (33) .46 (30) .44 (32) .44 (24) 11939 (32) 9775 (16) 10828 (20) 10286 (16) 

Means (M) .75 (19)  .62 (9) .65 (9) .72 (18)  .53 (7) .53 (7) .79 (18)  .61 (7) .57 (6) 

Cohesions (C)  .70 (14) .22 (3) .23 (3)  .69 (13) .28 (4) .28 (4)  .72 (11) .23 (3) .22 (2) 

M * C    -.08 (-2)n.s.    .00 (-0)n.s.    .09 (1)n.s. 

Adj. R2 .56 .49 .64 .64 .52 .47 .58 .58 .63 .51 .65 .65 

N 289 193 193 193 289 193 193 193 205 120 120 120 

Periods 2-3 

Countries 60-100 

Notes: Results obtained from STATA 14, using the “xtreg” panel regression module with panel corrected standard errors. Entries are standardized regression coefficients with 
rounded T-ratios in parentheses. Test statistics for all models indicate that they don’t violate standard OLS assumptions. Specifically, test statistics for multicollinearity (variance 

inflation factors) are consistently below the critical threshold of 5.0. The White-Test shows in all models an insignificant chi2 value, indicating the absence of heteroskedasticity. 
Regression residuals for all models pass the White-Pagan as well Kolmogorov-Smirnov normal distribution test. All tests for omitted variable bias available in STATA 14 (“ovtest,” 

“hettest” and “linktest”) are negative. Predictors are mean-centered. All effects are significant at P < .001, unless indicated as “n. s.”. To avoid collinearity problems, M and C have 
been country-mean centered before calculating their interaction term. 

 



Source: Inglehart, Haerpfer, Moreno & Welzel et al. (2014), WVS, time-pooled over waves 1 to 6, individual-level data. N varies 
between approximately 100,000 and 300,000 respondents, depending on the indicator. 

Figure 6. Pooled Individual-Level Linkages between the EVI and Various Civic Dispositions 

0,00 0,05 0,10 0,15 0,20 0,25 0,30 0,35

Social Movement Activity

Understanding Democracy

Democratic Criticalness

Informational Connectedness

Cosmopolitan Openness

Generalized Trust

Autonomy Feeling

Correlation (Pearson's r) 

After Controlling Dimensional
Incoherence

Before Controling Dimensional
Incoherence



 
Tests of Normality  
 Kolmogorov-Smirnova  
  Statistic df Sig.  
CHOICE .135 259299 .000  
EQUALITY .111 259299 .000  
VOICE  .123 259299 .000  
AUTONOMY .206 259299 .000  
EVI  .039 259299 .000  
a. Lilliefors Significance Correction  
 

Note: Evidence based on 
country- and wave-pooled 
WVS (see footer of Figure 6). 

Figure 7. Improving Scale Properties  
             through Component Addition 



Figure 8. Pooled Individual-Level Correlations between the EVI, its Sub-Components 
              and Various Civic Dispositions 

Source: Inglehart, Haerpfer, Moreno & Welzel et al. (2014), WVS, time-pooled over waves 1 to 6, individual-level data. N varies 
between approximately 100,000 and 300,000 respondents, depending on the indicator. 
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In light of our findings, we advise scholars who wish to stick to a latent-variable approach 

to stop comparing country-wise dimensional statistics. It is a waste of time when country 

means in the involved variables differ, which they surely do in diverse cross-cultural settings. 

Instead, to establish that the constituent elements of a construct are one-dimensional, we 

advise to run a s ingle holistic factor analysis over the pooled data, centering all variation on 

the one-and-only standard that is the same for all respondents: the global mean (cf. Dülmer, 

Inglehart & Welzel 2015). Doing so retains the data’s between-country variance partition, 

which is real, meaningful and relevant and the eventual reason why cross-country comparisons 

are interesting. 

 

CONCLUSION 1 



But it is just as legitimate, and often preferable, to follow theoretical guidelines and combine 

items into an overall index whenever the items appear as complementary manifestations of a 

s ingle overarching theme. Then, empirical tests of index quality should consider the following 

four issues: 

 

(a)  examine the degree to which s imilar scores on the overall construct map in 

s imilar fashion on the construct’s expected correlates; 

(b)  examine whether the overall construct performs better in this respect than 

each of its components; and, finally, examine whether and to what extent 

variability in dimensional cohesions operates as a source of disturbance that 

(c)  either suppresses or 

(d)  moderates the construct’s linkages to its expected correlates. 

 

If (a) and (b) are confirmed and (c) and (d) disconfirmed, the respective construct has passed 

the Welzel-Inglehart “compositional substitutability” test and is valid for this reason. Following 

this recipe will free up research time for more creative purposes than performing complex but 

eventually elusive MGCFA tests. 

CONCLUSION 2 
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