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Supplement 1
Acquiescence and the Heritability of Items and Residuals

Because single items (and their residuals) are inherently unbalanced scales, correlations of items across the self-reports of twins may be inflated if acquiescent responding tendencies are shared by twins, due either to heredity or shared environment. If that is the case, then the true heritability of nuances would be better estimated by controlling for acquiescence. We created an acquiescence scale to (a) examine the heritability of acquiescence and (b) control for it in supplementary analyses of the heritability of items and item residuals.


A typical method of assessing acquiescence is by summing responses to a large set of items that assess both positively- and negatively-keyed items from diverse scales. McCrae, Stone, Fagan, and Costa (1998), for example, totaled the number of “agree” or “strongly agree” responses to the 240 NEO-PI-R items. Because there are approximately equal numbers of positively- and negatively-keyed items in each of the five personality domains, the resulting index had little net substantive content and reflected primarily acquiescence.


In the present study we adopted a more precise method of controlling for substantive content. This was done by first selecting the maximum possible number of pairs of positively and negatively keyed items (without reversing any of them) from each facet. For example, if a facet had three positively and five negatively keyed items, then all of the three positively keyed as well as three randomly chosen negative items were selected from this facet. Across all facets, 92 pairs of items were selected; all 30 facets contributed at least two pairs. The acquiescence index was the sum of the selected 184 items.  Facet content was thus systematically minimized, because it was canceled out when identical numbers of positively and negatively keyed items were selected. The heritability of this 184-item acquiescence scale (AQ) was a2 = .39, and the shared environmental variance estimate was c2 = .14. These findings suggested a need to control for acquiescence in the analysis of single items and residuals, because method variance was systematically shared between twins.


To estimate the heritability of raw items, we partialled AQ from the self-reports of each item for each twin and recalculated heritability. This did not reduce the observed median heritability (a2 = .26). To estimate heritability of item residuals, we controlled for AQ as well as facet and domain scores. The resulting median value was a2 = .13, slightly less than the original estimate of a2 = .14. Heritable acquiescent tendencies thus appear to contribute to the higher observed heritability of nuances in self-reports compared to peer ratings, but do not fully explain it.
Supplement 2
Item Statistics Spreadsheet

The associated spreadsheet (Supplement 2A) reports item statistics for raw scores, residuals, and estimated true scores. Items are identified by item order within the designated facet (see Costa & McCrae, 1992, Appendix A. N.B.: Item order differs from that of the NEO-PI-3.) Columns are as follows:

B
Cross-observer agreement on raw scores.

C†
Cross-observer agreement on residuals.

D
Stability of raw scores in self-reports.

E†
Stability of residuals in self-reports.

F
Stability of raw scores in informant ratings.

G†
Stability of residuals in informant ratings.

H
Stability of raw scores in combined ratings.

I
Stability of residuals in combined ratings.

J
Estimated stability of true raw scores.

K
Estimated stability of true residual scores.

L
Heritability estimates for raw scores in self-reports.

M†
Heritability estimates for residual scores in self-reports.

N
Heritability estimates for raw scores in informant ratings.

O†
Heritability estimates for residuals in informant ratings.

P
Heritability estimates for raw scores in combined ratings.
Q
Heritability estimates for residuals in combined ratings.

R
Heritability estimates for true raw scores.

S
Heritability estimates for true residual scores.

T
Shared environment estimates for raw scores in self-reports.

U
Shared environment estimates for residuals in self-reports.

V
Shared environment estimates for raw scores in informant reports.

W
Shared environment estimates for residuals in informant reports.

W
Shared environment estimates for raw scores in informant reports.

Y
Shared environment estimates for residuals in informant reports.

Z
Shared environment estimates for true raw scores.

AA
Shared environment estimates for true residual scores.


Because estimated values for true scores were capped at their natural limits, the sum of heritability and shared environment effects may occasionally exceed 1.0. Columns marked by a dagger are used to estimate the magnitude of specific variance for each item.

Supplement 3
Nuances Spreadsheet

The associated spreadsheet (Supplement 3A) lists the 30 items with the highest estimated levels of valid unique variance (average of rank-order stability, cross-method agreement and additive genetic influences). The items are ordered according to amount of valid unique variance. The spreadsheet also reports the hypothesized correlates of these item residuals (where applicable) and the associations with body mass index found in Estonian Genome Bank (see Table 3 in the main text for the rest of the results).

