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New Look Big-Five Factor Structure 

Supplemental Appendix 1: 
Technical Appendix of The Exploratory Structural Equation Modelling (ESEM) Approach


In the ESEM model (Asparouhov & Muthén, 2009; Marsh, Muthén, et al., 2009), there are p dependent variables Y = (Y1, ..., Yp) and q independent variables X = (X1, ...,Xq) and m latent variables η = (η1, ..., ηm) under the standard assumptions that the ε and ζ are normally distributed residuals with mean 0 and variance covariance matrix θ and ψ respectively. Λ is a factor loading matrix, whilst B and Γ are matrices of regression coefficients relating latent variables to each other.
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Although all parameters can be identified with the maximum likelihood estimation method (ML), the model is generally not identified unless additional constraints are imposed. As in CFA analyses, the two typical approaches are to identify the metric of the latent variable by either fixing the variance of the latent variable to be 1.0 or by fixing one of the factor loadings for each factor typically to be 1.0. 


The ESEM approach differs from the typical CFA approach in that all factor loadings are estimated, subject to constraints so that the model can be identified. In particular, when more than one factor is posited (m > 1.0), further constrains are required to achieve an identified solution. To resolve this problem, consider any m x m square matrix (m = number of factors), a square matrix that we refer to as H. In this (mxm) square matrix H one can replace the η vector by H η in the ESEM model (1-2) which will also alter the parameters in the model as well; Λ to Λ H−1, the α vector H α, the Γ matrix to H Γ, the B matrix to HBH−1 and the Ψ matrix to HΨHT. Since H has m2 elements, the ESEM model has a total of m2 indeterminacies that must be resolved. Two variations of this model are considered; one where factors are orthogonal so that the factor variance-covariance matrix (Ψ) is an identity matrix, and an oblique model where Ψ is an unrestricted correlation matrix (i.e., all correlations and residual correlations between the latent variables are estimated as free parameters). This model can also be extended to include a structured variance-covariance matrix (Ψ).


For an orthogonal matrix H (i.e., a square mxm matrix H such that HHT = I), one can replace the η vector by H η and obtain an equivalent model in which the parameters are changed. EFA can resolve this non-identification problem by minimizing f(Λ*) = f(Λ H−1), where f is a function called the rotation criteria or simplicity function (Asparouhov & Muthén, 2009; Jennrich & Sampson, 1966), typically such that among all equivalent Λ parameters the simplest solution is obtained. There are a total of m(m−1)/2 constraints in addition to m(m + 1)/2 constraints that are directly imposed on the Ψ matrix for a total of m2 constraints needed to identify the model. The identification for the oblique model is developed similarly such that a total of m2 constraints needed to identify the model are imposed. Although the requirement for m2 constraints is only a necessary condition and in some cases it may be insufficient, in most cases the model is identified if and only if the Fisher information matrix is not singular (Silvey, 1970). This method can be used in the ESEM framework as well (Asparouhov & Muthén, 2009; also see Hayashi & Marcoulides, 2006). 


The estimation of the ESEM model consists of several steps (Asparouhov & Muthén, 2009). Initially a SEM model is estimated using the ML estimator. The factor variance covariance matrix is specified as an identity matrix (ψ = I), giving m(m + 1)/2 restrictions. The EFA loading matrix (Λ), has all entries above the main diagonal (i.e., for the first m rows and column in the upper right hand corner of factor loading matrix, Λ), fixed to 0, providing remaining m(m − 1)/2 identifying restrictions. This initial, unrotated model provides starting values that can be subsequently rotated into an EFA model with m factors. The asymptotic distribution of all parameter estimates in this starting value model is also obtained. Then the ESEM variance covariance matrix is computed (based only on Λ ΛT + θ  and ignoring the remaining part of the model). 


The correlation matrix is also computed and, using the delta method (Asparouhov & Muthén, 2009), the asymptotic distribution of the correlation matrix and the standardization factors are obtained. In addition, again using the delta method, the joint asymptotic distribution of the correlation matrix, standardization factors and all remaining parameters in the model are computed and used to obtain the standardized rotated solution based on the correlation matrix and its asymptotic distribution (Asparouhov & Muthén, 2009). This method is also extended to provide the asymptotic covariance of the standardized rotated solution, standardized unrotated solution, standardization factors, and all other parameters in the model. This asymptotic covariance is then used to compute the asymptotic distribution of the optimal rotation matrix H and all unrotated parameters which is then used to compute the rotated solution for the model and its asymptotic variance covariance. 


In Mplus multiple random starting values are used in the estimation process to protect against non-convergence and local minimums in the rotation algorithms. Although a wide variety of orthogonal and oblique rotation procedures are available, leading authorities on this topic (e.g., Asparouhov & Muthén, 2009; Browne, 2001; Jennrich, 2006) have recommended Geomin rotation, but made it clear that the researchers should explore alternative solutions with different rotation strategies. In the context of the present investigation, geomin ration had a desirable theoretical and statistical rationales in that it was developed specifically to better represent simple structure as conceived by Thurstone (1947) which is very different to how it has sometimes been interpreted and clearly inconsistent with the ICM-CFA model. Geomin rotations also incorporate a complexity parameter consistent with Thrustone’s original proposal. As operationalized in Mplus, this complexity parameter (ε) takes on small positive value that increases with the number of factors (Browne, 2001; Asparouhov & Muthén, 2009). In the present investigation we found that increasing the ε altered the balance between the sizes of cross-loadings and factor correlations. As we were especially concerned with the sizes of factor correlations, we set the epsilon at a rather high value (.5) that resulted in somewhat lower factor correlations and somewhat higher cross-loadings. Nevertheless, consistent with recommendations, we explored a number of different rotations in preliminary analyses. There did not seem to be substantial differences results based on the various rotations, consistent with suggestions by Asparouhov & Muthén (2009) who concluded that “In most ESEM applications the choice of the rotation criterion will have little or no effect on the rotated parameter estimates” (p. 428). Although we had a clear basis for using the geomin rotation, we are not suggesting that this will always – or even generally – be the best rotation in other studies. Quite the contrary, following recommendations based on Asparouhov and Muthén (2009), Browne (2001) and others – as well as our own personal experience, we suggest that applied researchers should evaluate the theoretical and mathematical rationales for difference rotations, experiment with a number of different rotations and complexity parameters, and chose the one that is most appropriate for their specific application. We also note that this is clearly an area where more research – using both simulation and read data – is needed.

With ESEM models it is possible to constrain the loadings to be equal across two or more sets of EFA blocks in which the different blocks represent multiple discrete groups or multiple occasions for the same group. This is accomplished by first estimating an unrotated solution with all loadings constrained to be equal across the groups or over time. If the starting solutions in the rotation algorithm are the same, and no loading standardizing is used, the optimal rotation matrix will be the same as well as the subsequent rotated solutions. Thus obtaining a model with invariant rotated Λ* amounts to simply estimating a model with invariant unrotated Λ, a standard task in maximum likelihood estimation. 


For an oblique rotation it is also possible to test the invariance of the factor variance-covariance matrix (Ψ) matrix across the groups. To obtain non-invariant Ψs an unrotated solution with Ψ = I is specified in the first group and an unrestricted Ψ is specified in all other groups. Note that this unrestricted specification means that Ψ is not a correlation matrix as factor variances are freely estimated. It is not possible in the ESEM framework to estimate a model where in the subsequent groups the Ψ matrix is an unrestricted correlation matrix, because even if the factor variances are constrained to be 1 in the unrotated solution, they will not be 1 in the rotated solution. However, it is possible to estimate an unrestricted Ψ in all but the first group and after the rotation the rotated Ψ can be constrained to be invariant or varying across groups. Similarly, when the rotated and unrotated loadings are invariant across groups, it is possible to test the invariance of the factor intercept and the structural regression coefficients. These coefficients can also be invariant or varying across groups simply by estimating the invariant or group-varying unrotated model. However, in this framework only full invariance can be tested in relation to parameters in Ψ and Λ in that it is not possible to have measurement invariance for one EFA factor but not for the other EFA factors. Similar restrictions apply to the factor variance covariance, intercepts and regression coefficients, although it is possible to have partial invariance in the ε matrix of residuals. (It is however, possible to have different blocks of ESEM factors such that invariance constraints are imposed in one block, but not the other). Furthermore, if the ESEM model contains both EFA factors and CFA factors, then all of the typical strategies for the SEM factors can be pursued with the CFA factors.

Supplemental Appendix 2
A Priori Correlated Uniquenesses Based on the Design of the NEO

Q24R & Q29R; 

Q04 & Q34; Q04 & Q49; Q04 & Q14R; Q04 & Q39R; Q34 & Q49; Q34 & Q14R; Q34 & Q39R; Q49 & Q14R; Q49 & Q39R; Q14R & Q39R; 

Q19 & Q09R; Q19 & Q54R; Q19 & Q44R; Q09R & Q54R; Q09R & Q44R; Q54R & Q44R; 

Q05 & Q15R; Q05 & Q55R; Q15R & Q55R; 

Q20 & Q40; Q20 & Q45R; Q40 & Q45R; 

Q25 & Q35; Q25 & Q60; Q35 & Q60; 

Q10 & Q50; Q10 & Q30R; Q50 & Q30R; 

Q02 & Q27R; 

Q32 & Q47; Q32 & Q52; Q47 & Q52; 

Q07 & Q37; Q07 & Q12R; Q07 & Q42R; Q37 & Q12R; Q37 & Q42R; Q12R & Q42R; 

Q21 & Q01R; Q21 & Q31R; Q01R & Q31R; 

Q26 & Q16R; Q26 & Q46R; Q16R & Q46R; 

Q06 & Q56; 

Q11 & Q41; Q11 & Q51; Q41 & Q51; 

Q13 & Q43; Q13 & Q23R; Q43 & Q23R; 

Q28 & Q08R; 

Q53 & Q58; Q53 & Q48R; Q58 & Q48R; 

Q18R & Q38R;





























Note. The 60-item NEO Five-Factor Inventory (NEO-FFI) was developed to provide a concise measure of the five basic personality factors (Costa & McCrae, 1989). For each scale, 12 items were selected from the pool of 180 NEO Personality Inventory (NEO-PI) items, chiefly on the basis of their correlations with validimax factor scores.The 180 items were designed to measure 20 subdomains, 4 subdomains for each of the big-five factors. For present purposes, consistent with this design feature of the NEO-FFI, we posited a priori correlated uniquenesses for items from the same subdomain. Thus, items from the same subdomain were posited to be more highly correlated than items designed from different subdomains representing the same big-five factor. In subsequent tests of partial invariance over time, the following 11 items had non-invariant itercepts: Q36, Q41, Q18r, Q38r, Q15r, Q20, Q50, Q04, Q13, Q01R, Q31R. In subsequent tests of partial invariance over gender, the following 23 items had non-invariant itercepts: Q11, Q43, Q48R, Q58, Q04, Q09R, Q34, Q49, Q13, Q31R, Q37, Q23R, Q53, Q60, Q19, Q52, Q54r, Q59R, Q45r, Q50, Q57r, Q29r, Q20.
Supplemental Appendix 3
ESEM Solution: Five-Factor CFA and ESEM Solutions Based on Responses to 60 NEO Items
       CFA (TGCFAM1B in Table 2)        ESEM (TGESEM1B in Table 2)



Factor Loadings

  F1 Neuroticism                             

 Q01Ra .086  .000  .000  .000  .000      .081 -.025 -.030  .010 -.003   

 Q06*  .539  .000  .000  .000  .000      .505 -.149 -.089 -.045  .162   

 Q11   .534  .000  .000  .000  .000      .559  .008  .036 -.010  .081   

 Q16R  .427  .000  .000  .000  .000      .316 -.228  .107  .013 -.085   

 Q21   .625  .000  .000  .000  .000      .625 -.069  .040  .061 -.095   

 Q26   .703  .000  .000  .000  .000      .635 -.125  .020 -.054 -.035   

 Q31R  .456  .000  .000  .000  .000      .438 -.050  .099  .005  .103   

 Q36   .457  .000  .000  .000  .000      .469 -.011  .011  .027 -.153   

 Q41   .621  .000  .000  .000  .000      .564 -.079 -.025 -.191  .017   

 Q46R  .573  .000  .000  .000  .000      .477 -.200  .159 -.011 -.036   

 Q51   .661  .000  .000  .000  .000      .620 -.055 -.004 -.090 -.026   

 Q56   .437  .000  .000  .000  .000      .438 -.015  .021 -.025  .037   

  F2 Extraversion                            

 Q02   .000  .597  .000  .000  .000      .051  .683 -.038 -.071  .047   

 Q07   .000  .378  .000  .000  .000      .098  .391  .001 -.005  .170   

 Q12R* .000  .362  .000  .000  .000     -.200  .230 -.019 -.003  .146   

 Q17   .000  .618  .000  .000  .000      .003  .625  .185  .022  .100   

 Q22   .000  .361  .000  .000  .000      .037  .538  .023 -.028 -.360   

 Q27R* .000  .356  .000  .000  .000     -.057  .289 -.089 -.163  .327   

 Q32   .000  .439  .000  .000  .000     -.189  .382  .106  .099 -.138   

 Q37   .000  .650  .000  .000  .000     -.182  .534 -.075  .042  .164   

 Q42R* .000  .576  .000  .000  .000     -.321  .379 -.051  .033  .176   

 Q47   .000  .129  .000  .000  .000      .177  .344  .021 -.014 -.280   

 Q52   .000  .565  .000  .000  .000     -.111  .510  .031  .196 -.048   

 Q57R  .000  .404  .000  .000  .000     -.157  .302 -.082  .056  .053   

  F3 Openness                                

 Q03R* .000  .000  .269  .000  .000      .093 -.079  .267 -.220  .038   

 Q08R* .000  .000  .740  .000  .000     -.072 -.029  .719 -.077 -.030   

 Q13   .000  .000  .478  .000  .000      .160  .052  .482 -.033  .081   

 Q18R  .000  .000  .316  .000  .000     -.238 -.157  .342 -.017 -.011   

 Q23R  .000  .000  .565  .000  .000      .072  .063  .559  .000  .070   

 Q28*  .000  .000  .283  .000  .000     -.044  .207  .262  .016 -.049   

 Q33R  .000  .000  .365  .000  .000      .051  .131  .371  .042  .181   

 Q38R* .000  .000  .053  .000  .000     -.092 -.117  .074 -.092 -.114   

 Q43   .000  .000  .604  .000  .000      .104  .028  .609  .006  .038   

 Q48R  .000  .000  .468  .000  .000     -.094 -.076  .479 -.037  .021   

 Q53   .000  .000  .377  .000  .000     -.160  .073  .433  .247 -.137   

 Q58   .000  .000  .421  .000  .000     -.139 -.070  .455 -.029 -.199   

  F4 Agreeableness                           

 Q05   .000  .000  .000  .573  .000      .078 -.025 -.076  .588  .092   

 Q10   .000  .000  .000  .590  .000     -.112 -.016 -.062  .521  .018   

 Q15R* .000  .000  .000  .340  .000     -.175 -.131 -.031  .328 -.046   

 Q20   .000  .000  .000  .576  .000      .112  .079  .041  .601  .128   

 Q25   .000  .000  .000  .498  .000     -.120  .133 -.050  .498 -.177   

 Q30R  .000  .000  .000  .591  .000     -.160 -.060 -.028  .509  .099   

 Q35   .000  .000  .000  .607  .000     -.007  .128  .057  .628 -.069   

 Q40   .000  .000  .000  .465  .000      .017  .090  .033  .458  .047   

 Q45R  .000  .000  .000  .514  .000     -.095 -.047 -.093  .453  .109   

 Q50   .000  .000  .000  .746  .000      .038  .020 -.041  .738  .059   

 Q55R  .000  .000  .000  .531  .000     -.206 -.037 -.093  .462  .098   

 Q60   .000  .000  .000  .345  .000      .005 -.032  .124  .469 -.334   
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Appendix 3 (continued)

ESEM Solution: Five-Factor CFA and ESEM Solutions Based on Responses to 60 NEO Items
           CFA (TGCFAM1B in Table 2)


 ESEM (TGESEM1B in Table 2)
Factor Loadings

  F5 Conscientiousness                       

 Q04   .000  .000  .000  .000  .442      .078  .194  .081  .207  .272   

 Q09R* .000  .000  .000  .000  .336     -.337 -.062  .057  .129  .265   

 Q14R  .000  .000  .000  .000  .527     -.084 -.076 -.057  .041  .524   

 Q19*  .000  .000  .000  .000  .382      .157  .255  .081  .019  .326   

 Q24R* .000  .000  .000  .000  .494     -.125  .098  .002  .066  .463   

 Q29R* .000  .000  .000  .000  .275     -.213  .010  .069 -.065  .318   

 Q34*  .000  .000  .000  .000  .304     -.130  .316  .004  .074  .098   

 Q39R  .000  .000  .000  .000  .625      .010  .137  .019 -.038  .556   

 Q44R  .000  .000  .000  .000  .333      .029  .056  .012 -.115  .387   

 Q49   .000  .000  .000  .000  .481      .177  .118  .190  .218  .349   

 Q54R  .000  .000  .000  .000  .258      .074 -.158  .002  .068  .308   

 Q59R  .000  .000  .000  .000  .528      .070 -.055  .000  .080  .602   

 Factor Correlations                     

 F1    1.0                              1.0  

 F2   -.502 1.0                         -.205 1.0  

 F3    .054  .081 1.0                    .063  .049 1.0  

 F4   -.305  .253 -.092 1.0             -.166  .120 -.016 1.0  

 F5   -.149  .400  .062  .245           -.038  .140 -.014  .065 1.0  

Note. The CFA and ESEM models each specified five factors (see Table 2 for goodness-of-fit statistics). All parameter estimates are completely standardized. N = 3390 sets of ratings for the 60 NEO-FFI items. Both models also included a set of 60 a priori correlated uniquenesses, relating items from the same subfactor (based on the design of the 360-item version of the instrument).

* Items suggested to be weak by McCrae and Costa (2004): 6, 12, 27, 42, 3, 8, 28, 38, 9, 19, 24, 29, 34, and 15). Note that some of the supposedly weak items from the original NEO-FFI actually performed well but were recommended for revision because of potential reading level difficulties for younger students. In particular, item Q06 had the third highest factor loading of the 12 Neuroticism items in the original NEO-FFI and performed considerably better than its replacement item in the NEO-FFI-R in the McCrae and Cost (2004) study, and performed well here as well. 

a We also note that Q01 had a surprisingly low factor loading for time 1 responses considered here whilst it performed adequately for time 2 responses considered in the longitudinal analyses by the same students (see Appendix 4). As this was the first item in the instrument, we suspect that the problem was idiosyncratic to some aspect of the administration of materials at time 1 and not inherent to the item itself. For completeness sake we retained the item and note that its exclusion had little effect on results presented here in part because it did not load substantially on any of the big-five factors.

Supplemental Appendix 4
Big-Five Factors Based on Responses to 60-Item NEO for Men and Women
           Factor Loadings                                            __    Item Intercepts 

          Men                               Women                            Men     Women   
           NEUR  EXTR  OPEN  AGRE  CONC      NEUR  EXTR  OPEN  AGRE  CONC                 

Neurotiism
 Q01R    .047  -.008 -.066 -.004 -.009    .110 -.033 -.013 -.002  .021   2.955   3.378    

 Q06     .498  -.138 -.077  .153 -.061    .493 -.175 -.128  .143 -.042   2.878   3.120    

 Q11     .508  -.034 -.019  .036  .006    .530 -.011  .025  .031 -.054   2.604   2.923    

 Q16R    .257  -.224  .128 -.064  .003    .370 -.210  .070 -.104  .032   2.801   2.989    

 Q21     .593  -.100  .001 -.102  .065    .613 -.051  .044 -.117  .061   2.910   3.091    

 Q26     .608  -.134  .041 -.034 -.036    .654 -.110 -.018 -.047 -.059   2.335   2.490    

 Q31R    .311  -.067  .079  .060 -.020    .460 -.082  .054  .054 -.014   2.776   3.426    

 Q36     .463   .006  .002 -.183  .059    .464 -.026  .017 -.118  .012   3.593   3.691    

 Q41     .565  -.058 -.044  .002 -.202    .543 -.103 -.038 -.003 -.189   2.780   2.895    

 Q46R    .411  -.239  .132 -.031 -.021    .490 -.177  .148 -.087 -.006   2.827   3.248    

 Q51     .594  -.031 -.019  .012 -.095    .615 -.074 -.021 -.081 -.094   2.735   2.814    

 Q56     .477  -.002  .011  .048 -.026    .382 -.043  .008  .007 -.027   2.951   3.313    

Extraversion
 Q02     .006   .643 -.026 -.001 -.096    .037  .699 -.082  .044 -.064   3.862   4.172    

 Q07     .135   .324 -.037  .155  .029    .014  .416 -.005  .138 -.055   4.488   5.080    

 Q12R   -.198   .190 -.009  .118  .039   -.236  .228 -.037  .142 -.065   3.288   3.756    

 Q17    -.007   .606  .224  .052  .015   -.016  .626  .120  .136  .012   4.893   5.966    

 Q22     .043   .563 -.017 -.328 -.039    .003  .524  .055 -.382 -.008   2.999   3.039    

 Q27R   -.075   .278 -.057  .317 -.163   -.056  .273 -.143  .299 -.187   3.343   3.417    

 Q32    -.116   .371  .080 -.123  .160   -.231  .387  .147 -.108  .057   3.420   3.390    

 Q37    -.116   .567 -.082  .203  .062   -.201  .507 -.062  .178  .013   4.707   5.028    

 Q42R   -.271   .409 -.080  .173  .056   -.349  .342 -.025  .205 -.010   3.550   3.728    

 Q47     .173   .320  .006 -.280  .017    .152  .359  .036 -.275 -.028   3.007   3.166    

 Q52    -.101   .537  .010 -.050  .167   -.108  .487  .053  .001  .217   4.131   4.482    

 Q57R   -.146   .333 -.049  .088  .057   -.129  .291 -.099  .059  .057   3.449   3.420    

Openness
 Q03R    .104  -.092  .250  .062 -.226    .089 -.067  .271  .013 -.219   3.098   3.329    

 Q08R   -.103  -.077  .739 -.023 -.066   -.015  .023  .684 -.026 -.082   2.463   2.910    

 Q13     .156   .054  .481  .068 -.041    .095  .005  .473  .038 -.064   2.458   2.985    

 Q18R   -.228  -.141  .316  .014  .010   -.221 -.162  .369 -.011 -.051   3.333   3.395    

 Q23R    .025   .051  .508  .024 -.051    .046  .033  .584  .060  .010   2.179   2.970    

 Q28    -.031   .258  .296 -.079 -.005   -.031  .167  .237  .015  .036   3.009   3.056    

 Q33R    .033   .162  .345  .158  .035    .020  .068  .366  .179  .008   4.292   5.117    

 Q38R   -.084  -.113  .070 -.148 -.113   -.085 -.114  .095 -.077 -.058   3.244   3.383    

 Q43     .082   .004  .625  .009 -.018    .041 -.005  .591 -.004 -.003   2.301   2.954    

 Q48R   -.036  -.045  .528  .089 -.055   -.041 -.055  .470  .041  .002   3.398   3.365    

 Q53    -.096   .120  .448 -.064  .260   -.131  .070  .461 -.097  .256   4.490   4.630    

 Q58    -.065  -.012  .568 -.126  .039   -.056 -.053  .462 -.121 -.042   3.419   2.944    
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Appendix 4 (continued)

           Factor Loadings                                     __            Item Intercepts 

          Men                               Women                            Men     Women   
           NEUR  EXTR  OPEN  AGRE  CONC      NEUR  EXTR  OPEN  AGRE  CONC              

Agreeableness
 Q04     .163   .221  .080  .339  .224    .091  .195  .086  .307  .194   4.992   5.248    

 Q09R   -.286  -.047  .084  .313  .149   -.284 -.046  .058  .307  .115   4.939   4.518    

 Q14R   -.122  -.121 -.085  .510  .014   -.012 -.030 -.046  .541  .036   3.707   4.231    

 Q19     .179   .187  .140  .327  .006    .171  .307  .008  .341  .037   4.587   5.109    

 Q24R   -.129   .066 -.015  .440  .056   -.145  .091 -.020  .448  .033   3.690   4.092    

 Q29R   -.217  -.008  .055  .278 -.058   -.243 -.012  .053  .302 -.109   2.829   3.144    

 Q34    -.139   .302 -.028  .168  .073   -.059  .362  .047  .108  .075   5.945   6.324    

 Q39R    .022   .150 -.026  .577 -.099   -.002  .108  .019  .530 -.031   3.722   4.302    

 Q44R    .041   .015 -.020  .376 -.135    .019  .069  .010  .369 -.125   3.571   3.773    

 Q49     .241   .127  .196  .419  .220    .193  .129  .171  .356  .216   4.535   5.134    

 Q54R    .076  -.152 -.025  .319  .076    .122 -.146  .023  .335  .050   2.821   3.043    

 Q59R    .031  -.138 -.018  .595  .054    .038 -.035 -.060  .535  .056   3.376   4.482    

Conscientiousness

 Q05     .068  -.013 -.088  .081  .590    .027 -.066 -.096  .081  .568   3.260   3.768    

 Q10    -.133  -.008 -.095  .026  .470   -.158 -.048 -.045 -.014  .548   3.486   3.690    

 Q15R   -.171  -.066 -.007 -.032  .336   -.147 -.171 -.027 -.001  .325   3.533   3.502    

 Q20     .115   .069  .036  .169  .604    .104  .081  .032  .116  .595   4.687   5.464    

 Q25    -.059   .116 -.064 -.194  .553   -.214  .119 -.033 -.157  .455   3.499   3.682    

 Q30R   -.178  -.070 -.022  .058  .504   -.187 -.077 -.045  .112  .493   2.945   3.070    

 Q35    -.056   .121  .029 -.041  .618   -.016  .126  .064 -.090  .623   3.929   4.340    

 Q40    -.070   .070  .038  .015  .461    .071  .095  .016  .083  .446   5.118   6.040    

 Q45R   -.209  -.052 -.120  .085  .441   -.071 -.071 -.098  .091  .427   3.427   3.787    

 Q50     .001   .035 -.050  .103  .734    .071  .018 -.032  .063  .727   3.989   4.347    

 Q55R   -.209   .020 -.126  .078  .447   -.213 -.098 -.060  .138  .448   4.272   4.572    

 AQ60    .013   .067  .119 -.268  .514    .063 -.052  .170 -.273  .457   3.599   3.112    

Factor Correlations

Men                                       Women                     _




 NEUR 1.00                               1.00       

 EXTR -.194  1.00                        -.252 1.00       

 OPEN  .059  .048  1.00                   .027  .036 1.00       

 CONC -.200  .168 -.040  1.00            -.121  .173 -.060 1.00       

 AGRE -.061  .084 -.005  .064  1.00      -.155  .057  .001.067  1.00









Note. Factor analysis (ESEM) was conducted on responses to the 60 NEO items by men and women. The big-five factors are well defined in that nearly all the target loadings that define each of the factors (shaded in gray) are substantial and larger than the non-target loading. 
Supplemental Appendix 5
ESEM Test-Retest Factor Solution: Big-Five Factors Based on Responses to 60-Item NEO Collected at Time 1 and Time 2 (Model LIM1D; see Table 5)
        Factor Loadings                                                Item Intercepts  T1/T2

        Time 1                          Time 2                         Time 1  Time 2   Corr 
        NEUR  EXTR  OPEN  AGRE  CONC    NEUR  EXTR  OPEN  AGRE  CONC                    Uniq
Neuroticism
 Q01R   .120 -.022 -.033  .000 -.015    .548 -.024 -.026  .054  .043    3.165  2.815    .037 

 Q06    .509 -.092 -.092 -.041  .213    .535 -.078 -.110 -.043  .121    2.994  2.859    .184 

 Q11    .618  .079  .012  .023  .069    .624  .054  .001  .030 -.004    2.741  2.641    .323 

 Q16R   .366 -.178  .107  .028 -.102    .504 -.138  .095  .013 -.024    2.958  2.872    .097 

 Q21    .697 -.005  .006  .083 -.050    .679 -.031 -.012  .049 -.112    3.040  2.809    .231 

 Q26    .674 -.060  .000 -.046  .009    .651 -.073  .022 -.046 -.026    2.421  2.180    .290 

 Q31R   .504  .000  .072  .019  .050    .647  .011  .058  .013  .066    3.135  2.875    .185 

 Q36    .487 -.013 -.005  .046 -.117    .492  .018  .002  .062 -.184    3.689  3.088    .293 

 Q41    .609 -.016 -.080 -.182  .030    .640 -.030 -.039 -.166  .066    2.815  2.578    .171 

 Q46R   .544 -.126  .165 -.002 -.043    .599 -.174  .090  .016 -.007    3.031  2.813    .141 

 Q51    .664 -.023 -.049 -.077  .003    .687 -.011 -.043 -.109  .045    2.782  2.531    .157 

 Q56    .452 -.008 -.019  .003  .005    .429  .051 -.035 -.081  .017    3.177  2.842    .346 

Extraversion

 Q02   -.001  .684 -.037 -.045 -.002    .016  .705 -.060 -.059 -.005    4.030  3.885    .299 

 Q07    .055  .402 -.031 -.077  .113   -.044  .422 -.039 -.074  .132    4.844  4.967    .351 

 Q12R  -.261  .214 -.027 -.039  .118   -.218  .328 -.012 -.039  .113    3.589  3.750    .110 

 Q17   -.025  .614  .212  .023  .033   -.010  .630  .120 -.004  .111    5.417  5.228    .218 

 Q22    .031  .558  .036 -.001 -.385    .019  .571  .028 -.005 -.345    2.989  3.026    .412 

 Q27R  -.086  .340 -.102 -.142  .211    .002  .387 -.097 -.121  .236    3.442  3.415    .354 

 Q32   -.240  .389  .133  .079 -.150   -.173  .382  .114  .132 -.148    3.472  3.679    .347 

 Q37   -.278  .497 -.073 -.030  .119   -.316  .504 -.021  .008  .143    5.082  4.988    .248 

 Q42R  -.407  .349 -.040 -.024  .093   -.433  .352 -.008  .035  .127    3.690  3.703    .291 

 Q47    .182  .375  .033  .017 -.273    .199  .339  .023  .057 -.266    3.184  3.114    .369 

 Q52   -.143  .496  .044  .183 -.084   -.136  .502  .026  .185 -.069    4.335  4.344    .274 

 Q57R  -.186  .374 -.082  .023 -.052   -.147  .428 -.053  .007 -.080    3.527  3.454    .339 

Openness

 Q03R   .126 -.067  .245 -.213  .002    .129 -.057  .264 -.229  .039    3.288  3.179    .293 

 Q08R  -.040 -.039  .689 -.056 -.030   -.055 -.024  .704 -.072 -.026    2.750  3.034    .269 

 Q13    .170  .027  .529 -.064  .112    .121  .011  .556 -.023  .076    2.737  3.157    .373 

 Q18R  -.209 -.169  .395 -.029 -.023   -.146 -.100  .352 -.005 -.077    3.479  3.456    .328 

 Q23R   .096  .029  .602  .009  .079    .140  .034  .637  .021  .065    2.557  2.740    .319 

 Q28   -.045  .162  .234  .002 -.014   -.007  .124  .221 -.006  .001    3.061  3.065    .616 

 Q33R   .041  .102  .407  .055  .156    .084  .104  .382  .044  .130    4.806  4.857    .273 

 Q38R  -.056 -.135  .049 -.066 -.107   -.113 -.128  .102 -.088 -.088    3.287  3.414    .447 

 Q43    .120  .023  .649  .005  .049    .173  .037  .620  .010  .024    2.663  2.885    .267 

 Q48R  -.077 -.053  .481 -.061  .020   -.109 -.149  .554 -.065  .017    3.425  3.531    .211 

 Q53   -.195  .027  .458  .214 -.172   -.137  .062  .368  .275 -.123    4.693  5.356    .369 

 Q58   -.138 -.129  .477 -.039 -.178   -.068 -.118  .520 -.027 -.174    3.089  3.201    .352 

Appendix 5 (continued on next page)

Appendix 5 (continued)

        Factor Loadings                                                Item Intercepts  T1/T2

        Time 1                          Time 2                         Time 1  Time 2   Corr 
        NEUR  EXTR  OPEN  AGRE  CONC    NEUR  EXTR  OPEN  AGRE  CONC                    Uniq
Agreeableness

 Q04    .017  .154  .081  .199  .262    .026  .138  .073  .171  .349    5.348  5.795    .272 

 Q09R  -.357 -.121  .060  .100  .303   -.338 -.089  .039  .133  .244    4.742  5.007    .300 

 Q14R  -.150 -.106 -.024  .030  .554   -.140 -.062 -.017  .008  .599    4.070  4.240    .269 

 Q19    .131  .264  .060  .014  .299    .069  .191  .047 -.053  .408    4.998  4.857    .279 

 Q24R  -.172  .095  .057  .082  .437   -.173  .143  .062  .049  .421    3.919  3.816    .215 

 Q29R  -.221  .027  .059 -.052  .274   -.196  .028  .109 -.046  .235    3.046  3.115    .404 

 Q34   -.157  .260  .026  .086  .140   -.188  .217  .087  .089  .177    6.391  6.452    .329 

 Q39R  -.059  .145  .006 -.049  .587   -.040  .119  .014 -.033  .609    4.035  4.257    .279 

 Q44R  -.004  .087  .029 -.103  .345    .026  .069  .025 -.135  .351    3.856  3.698    .236 

 Q49    .113  .064  .229  .221  .394    .125  .024  .256  .162  .476    5.037  5.292    .185 

 Q54R   .038 -.159  .023  .060  .302    .044 -.128  .002  .068  .310    3.117  3.189    .476 

 Q59R   .042 -.028 -.016  .094  .600    .021 -.052 -.032  .086  .609    3.957  3.986    .443 

Conscientiousness

 Q05    .085 -.031 -.090  .608  .080    .046 -.042 -.063  .577  .099    3.651  4.188    .370 

 Q10   -.135 -.018 -.030  .517  .036   -.124 -.057 -.032  .546  .066    3.731  4.304    .146 

 Q15R  -.179 -.119 -.042  .345 -.072   -.128 -.080 -.025  .503 -.047    3.646  4.110    .206 

 Q20    .064  .014  .028  .605  .104    .078  .017  .034  .551  .152    5.331  6.325    .185 

 Q25   -.182  .114 -.082  .496 -.175   -.161  .164 -.018  .479 -.147    3.687  3.771    .265 

 Q30R  -.187 -.071  .001  .509  .071   -.125  .006 -.041  .522  .070    3.068  3.093    .284 

 Q35   -.014  .107  .059  .643 -.105    .041  .131  .044  .651 -.134    4.228  4.404    .254 

 Q40    .016  .068  .017  .465  .022   -.060  .066  .021  .442  .081    5.795  6.536    .135 

 Q45R  -.133 -.050 -.073  .460  .031   -.111 -.030 -.049  .440  .101    3.758  3.943    .260 

 Q50    .043  .022 -.021  .724  .017    .055  .040 -.042  .723  .015    4.368  4.952    .135 

 Q55R  -.259 -.052 -.087  .459  .083   -.268 -.084 -.053  .489  .107    4.526  4.773    .243 

 AQ60   .030 -.056  .113  .479 -.300    .114 -.035  .075  .532 -.227    3.246  3.536    .465 

Factor Correlations

Time 1                                  Time 2                     _ 

 NEUR  1.000

 EXTR  -.241 1.000

 OPEN   .071  .061 1.000

 CONC -.185  .075  .002 1.000

 AGRE -.023  .185 -.042  .074 1.000

Time 2

 NEUR   .760 -.171  .096 -.140 -.008   1.000

 EXTR  -.216  .841  .018  .052  .170   -.267 1.000

 OPEN  -.003  .055  .873 -.036 -.015    .021  .109 1.000

 CONC  -.140  .071 -.058  .784  .100   -.200  .129  .002 1.000

 AGRE   .056  .120 -.041  .027  .833   -.002  .142  .023  .067 1.000










Note. Factor analysis (ESEM) was conducted on responses to the 60 NEO items administered at time 1 (T1) and time 2. The big-five factors are well defined in that nearly all the target loadings that define each of the factors (bolded and shaded in gray) are substantial and larger than the non-target loadings. Correlations between matching Time 1 and Time 2 factors (factor correlations bolded and shaded in gray) are substantial. Item intercepts are factor means of the items. Correlated uniquenesses relating uniquenesses relating responses to the same item administered on two different times are moderate to large.
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