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Table 1. Incidence matrix for configurations included in study 2.

Model P11 P12 P13 P14 P21 P22 P23 P24 P31 P32 P33 P34
3M1 ? ? ?
3M2 ? ? ?
3M3 ? ? ?
3M4 ? ? ?
3M5 ? ? ?
3M6 ? ? ?
3M7 ? ? ?
3M8 ? ? ?
3M9 ? ? ?
3M10 ? ? ?
3M11 ? ? ?
3M12 ? ? ?
3M13 ? ? ?
3M14 ? ? ?
3M15 ? ? ?
3M16 ? ? ?
3M17 ? ? ?
3M18 ? ? ?
3M19 ? ? ?
3M20 ? ? ?
3M21 ? ? ?
3M22 ? ? ?
3M23 ? ? ?
3M24 ? ? ?
4M1 ? ? ? ?
4M2 ? ? ? ?
4M3 ? ? ? ?
4M4 ? ? ? ?
4M5 ? ? ? ?
4M6 ? ? ? ?
4M7 ? ? ? ?
4M8 ? ? ? ?
4M9 ? ? ? ?
4M10 ? ? ? ?
4M11 ? ? ? ?
4M12 ? ? ? ?
4M13 ? ? ? ?
4M14 ? ? ? ?
4M15 ? ? ? ?
4M16 ? ? ? ?
4M17 ? ? ? ?
4M18 ? ? ? ?
4M19 ? ? ? ?
4M20 ? ? ? ?
4M21 ? ? ? ?
4M22 ? ? ? ?
4M23 ? ? ? ?
4M24 ? ? ? ?
4M25 ? ? ? ?
4M26 ? ? ? ?
4M27 ? ? ? ?
4M28 ? ? ? ?
4M29 ? ? ? ?
4M30 ? ? ? ?
4M31 ? ? ? ?
4M32 ? ? ? ?
4M33 ? ? ? ?
4M34 ? ? ? ?
4M35 ? ? ? ?
4M36 ? ? ? ?
ALL ? ? ? ? ? ? ? ? ? ? ? ?
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Table 2. Percentage of Converged Solutions. γ3= interaction effect.

γ3 = 0 γ3 = 0.15

Non-normal Normal Non-normal Normal

n 200 926 200 926 200 926 200 926 Overall
3M1 95.5 99.9 95.7 100.0 96.5 100.0 97.8 100 98.2
3M2 98.4 100 99.4 100 99.2 100 99.7 100 99.6
3M3 95 100 96.6 100 97 100 98.1 100 98.3
3M4 71.9 83 66.7 69.5 85.5 98.9 84.6 99.7 82.5
3M5 98.6 100 99.5 100 99.1 100 99.7 100 99.6
3M6 75 86.2 71.2 72.5 88.8 99.9 88 99.8 85.2
3M7 95 100 95.6 100 95.5 100 96.8 100 97.9
3M8 99 100 99.5 100 98.9 100 99.7 100 99.6
3M9 96.6 100 97.6 100 97.5 100 98.5 100 98.8
3M10 70.6 78 64 64.1 81 98.6 80 99 79.4
3M11 98.8 100 99.8 100 99.1 100 99.9 100 99.7
3M12 69.7 80.1 65.3 66.9 81.5 99.3 81 98.7 80.3
3M13 95.3 100 97.2 100 96.3 100 97.7 100 98.3
3M14 72.1 80 69.4 68.8 86.8 99.3 85.2 99.4 82.6
3M15 97.3 100 98 100 98 100 98.2 100 98.9
3M16 66.3 75.1 64.6 63.9 81.2 98.4 80.4 98.8 78.6
3M17 69.3 79.5 68.1 68.6 84.9 98.4 84.7 99.7 81.7
3M18 65 75.2 62.1 63.5 76.3 96.6 77.8 97.6 76.8
3M19 98.8 100 99.7 100 99 100 99.8 100 99.7
3M20 77.2 85.9 71 70.6 89.6 99.9 88.6 99.8 85.3
3M21 99 100 99.7 100 98.9 100 99.8 100 99.7
3M22 70.3 79.5 66 66.7 82.7 99.3 82.5 99.1 80.8
3M23 71.1 81.4 69.2 69.2 85.8 98.7 86.2 99.6 82.7
3M24 66 76 63.5 63 75.6 97.3 78 98 77.2
4M1 72.7 83.8 67.1 72.1 87 98.9 85.4 99.7 83.3
4M2 75.4 86.3 70.7 73.1 88.8 99.8 89.3 99.8 85.4
4M3 98.5 100 99.4 100 99.2 100 99.8 100 99.6
4M4 98.6 100 99.6 100 98.9 100 99.7 100 99.6
4M5 95.1 99.9 95.4 100 96.3 100 97.7 100 98.0
4M6 93.3 100 95.8 100 95.7 100 97.8 100 97.8
4M7 98.4 100 99.2 100 99.2 100 99.6 100 99.5
4M8 95.1 99.9 95.6 100 96.9 100 97.8 100 98.2
4M9 98.3 100 98.9 100 98.7 100 99.2 100 99.4
4M10 98.4 100 99.2 100 98.8 100 99.6 100 99.5
4M11 94.1 100 96.4 100 95.7 100 97.7 100 98.0
4M12 98.4 100 99.4 100 99.2 100 99.8 100 99.6
4M13 99 100 99.3 100 98.9 100 99.8 100 99.6
4M14 98.9 100 99.8 100 99.4 100 99.9 100 99.8
4M15 95.9 100 96.7 99.9 98 100 98.7 100 98.7
4M16 95.4 100 97.3 100 97 100 98.8 100 98.7
4M17 98.5 100 99.5 100 98.8 100 99.7 100 99.6
4M18 94.7 100 95.8 100 96.7 100 97.7 100 98.1
4M19 98.6 100 99.2 100 98.5 100 99.5 100 99.5
4M20 98.6 100 99.7 100 99.2 100 100 100 99.7
4M21 95.6 100 96.9 100 97 100 98.4 100 98.5
4M22 98.8 100 99.8 100 99 100 99.9 100 99.7
4M23 98.7 100 99.5 100 99.1 100 99.5 100 99.6
4M24 98.7 100 99.4 100 98.9 100 99.6 100 99.6
4M25 72.8 80.4 68.5 68.2 87.3 99.3 86.3 99.6 82.8
4M26 94.9 99.9 96.2 100 96.7 100 97.3 100 98.1
4M27 94.6 100 96.7 100 97.1 100 97.9 100 98.3
4M28 97.2 100 97.5 100 98.2 100 98.5 100 98.9
4M29 96.7 100 97.1 100 97.9 100 98.2 100 98.7
4M30 70.5 79.5 68.1 67.3 85.2 98.3 86.3 99.6 81.8
4M31 78 85.8 71.8 70.7 90.1 99.9 88.9 99.8 85.6
4M32 98.5 100 99.7 100 98.6 100 99.7 100 99.6
4M33 98.5 100 99.8 100 99 100 100 100 99.7
4M34 99.3 100 99.7 100 99.1 100 100 100 99.8
4M35 98.9 100 99.7 100 99.1 100 99.8 100 99.7
4M36 71.9 81.5 69 68.8 86.3 99.1 86.7 99.6 99.4
ALL 99.4 100 99.9 100 99.9 100 100 100.0 99.9
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Table 3. Estimation of γ3 when γ3 6= 0: relative bias and estimated and
empirical standard errors. RB=relative bias. SE= estimated standard er-
ror. SD= empirical standard error.

Non-normal Normal

n 200 926 200 926

RB SE SD RB SE SD RB SE SD RB SE SD
3M1 0 .087 .093 -.01 .039 .038 0 .078 .088 0 .036 .035
3M2 -.02 .077 .081 0 .035 .034 0 .072 .077 0 .033 .032
3M3 .01 .093 .096 -.01 .04 .039 0 .083 .091 0 .038 .036
3M4 .1 .108 .109 -.01 .051 .051 .14 .107 .106 0 .051 .052
3M5 -.02 .076 .08 -.01 .035 .033 0 .073 .078 0 .033 .032
3M6 .07 .096 .1 -.03 .046 .046 .08 .097 .102 -.01 .046 .046
3M7 .02 .136 .15 .01 .062 .059 .02 .129 .14 .01 .06 .057
3M8 .04 .138 .146 .01 .061 .058 .04 .131 .138 .01 .059 .056
3M9 .04 .161 .175 .02 .07 .069 .03 .148 .158 .02 .067 .066
3M10 .14 .253 .308 .02 .097 .104 .15 .222 .253 .02 .095 .103
3M11 .06 .155 .166 .02 .066 .065 .06 .145 .15 .02 .063 .062
3M12 .08 .211 .29 0 .087 .09 .15 .195 .238 .01 .086 .09
3M13 .07 .129 .14 .01 .053 .051 .09 .136 .155 .01 .055 .052
3M14 .09 .133 .142 .01 .055 .054 .12 .148 .181 .01 .057 .055
3M15 .11 .152 .182 .03 .06 .059 .09 .151 .158 .02 .06 .058
3M16 .41 .383 .496 .02 .088 .089 .18 .261 .239 .01 .079 .08
3M17 .15 .184 .199 .03 .066 .067 .09 .173 .178 .01 .067 .068
3M18 .8 .802 1.299 .05 .107 .107 .42 .446 .669 .03 .093 .093
3M19 .02 .075 .079 .01 .034 .032 .03 .075 .078 .01 .034 .031
3M20 .03 .077 .083 .01 .035 .034 .02 .075 .084 0 .035 .034
3M21 .03 .084 .087 .01 .037 .036 .05 .081 .083 .01 .036 .035
3M22 -.97 .139 3.377 0 .055 .055 .09 .112 .124 0 .048 .049
3M23 .05 .092 .097 .02 .043 .044 .04 .09 .1 0 .042 .044
3M24 .29 .234 .258 .02 .066 .066 .22 .155 .204 .01 .057 .057
4M1 .07 .108 .11 -.01 .051 .051 .12 .107 .108 0 .051 .053
4M2 .07 .097 .099 -.02 .046 .046 .07 .097 .103 -.01 .046 .046
4M3 -.03 .076 .081 0 .035 .034 -.01 .072 .078 0 .033 .032
4M4 -.03 .075 .081 -.01 .035 .033 -.02 .072 .078 -.01 .033 .032
4M5 0 .086 .092 -.01 .039 .038 0 .078 .087 -.01 .036 .035
4M6 0 .09 .094 -.01 .04 .039 0 .082 .089 0 .038 .036
4M7 -.03 .075 .08 0 .035 .034 -.01 .071 .077 0 .033 .032
4M8 -.03 .078 .085 -.01 .036 .035 0 .074 .083 -.01 .035 .033
4M9 -.01 .076 .081 0 .035 .034 0 .072 .077 0 .033 .032
4M10 -.02 .076 .079 -.01 .035 .033 -.01 .072 .078 0 .033 .032
4M11 0 .086 .091 -.01 .039 .038 .01 .08 .086 0 .037 .036
4M12 -.01 .076 .081 -.01 .035 .033 0 .072 .078 0 .033 .032
4M13 .04 .136 .146 .01 .061 .058 .04 .13 .138 .01 .059 .056
4M14 .05 .154 .166 .02 .066 .065 .06 .143 .151 .02 .063 .063
4M15 .01 .132 .147 .01 .061 .058 .01 .128 .14 .01 .059 .057
4M16 .02 .154 .165 .02 .068 .068 .02 .144 .155 .01 .065 .065
4M17 .03 .135 .147 .01 .06 .058 .03 .129 .137 .01 .059 .056
4M18 .02 .133 .147 .01 .061 .058 .01 .127 .14 .01 .059 .057
4M19 .04 .137 .145 .01 .061 .058 .04 .13 .137 .01 .059 .056
4M20 .04 .153 .162 .02 .066 .065 .05 .143 .146 .02 .063 .062
4M21 .05 .159 .178 .02 .069 .069 .03 .146 .157 .01 .066 .066
4M22 .05 .152 .17 .01 .066 .065 .05 .142 .149 .02 .063 .062
4M23 .08 .133 .136 .01 .053 .05 .11 .142 .155 .02 .054 .052
4M24 .12 .153 .168 .02 .058 .057 .12 .153 .153 .02 .058 .057
4M25 .08 .13 .144 .01 .054 .053 .08 .138 .164 .01 .056 .055
4M26 .09 .135 .168 .01 .053 .051 .1 .133 .166 .01 .055 .052
4M27 .1 .136 .164 .01 .053 .051 .1 .14 .154 .01 .055 .052
4M28 .07 .145 .169 .02 .058 .058 .11 .147 .171 .02 .059 .057
4M29 .12 .149 .178 .03 .059 .059 .1 .147 .16 .02 .06 .058
4M30 .2 .218 .255 .02 .065 .066 .12 .172 .209 .01 .066 .067
4M31 .02 .075 .083 0 .035 .034 0 .073 .084 0 .035 .034
4M32 .01 .074 .08 .01 .034 .032 .02 .074 .078 .01 .034 .031
4M33 .03 .075 .08 .01 .034 .032 .04 .074 .078 .01 .034 .031
4M34 .04 .084 .088 .01 .037 .036 .05 .081 .083 .01 .036 .035
4M35 .03 .083 .088 .01 .037 .036 .04 .081 .084 .01 .036 .035
4M36 .04 .092 .097 .01 .042 .044 .02 .087 .099 0 .041 .043
ALL -.03 .07 .079 -.01 .033 .032 -.01 .068 .076 0 .032 .031
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Table 4. Coverage rates of confidence intervals for γ3. Confidence level 95 %.

γ3 = 0 γ3 = .15

Non-normal Normal Non-normal Normal
n 200 926 200 926 200 926 200 926
3M1 .956 .964 .955 .962 .892 .932 .885 .942
3M2 .957 .954 .947 .952 .905 .941 .904 .944
3M3 .966 .962 .96 .96 .897 .932 .885 .933
3M4 .965 .967 .946 .938 .939 .936 .936 .934
3M5 .958 .951 .94 .949 .895 .953 .893 .95
3M6 .951 .976 .941 .948 .919 .941 .919 .94
3M7 .948 .956 .937 .956 .91 .957 .906 .952
3M8 .945 .958 .94 .956 .928 .96 .933 .958
3M9 .944 .946 .942 .951 .921 .937 .926 .939
3M10 .928 .955 .941 .938 .9 .928 .922 .925
3M11 .949 .95 .939 .95 .936 .946 .941 .948
3M12 .93 .949 .93 .952 .901 .941 .898 .929
3M13 .949 .955 .949 .962 .937 .946 .925 .956
3M14 .969 .955 .963 .953 .918 .951 .913 .947
3M15 .95 .946 .957 .954 .927 .948 .93 .951
3M16 .97 .983 .969 .964 .904 .946 .891 .935
3M17 .962 .95 .963 .946 .928 .947 .897 .94
3M18 .963 .98 .974 .975 .917 .947 .905 .944
3M19 .947 .956 .94 .956 .93 .952 .94 .954
3M20 .957 .946 .949 .949 .917 .949 .904 .943
3M21 .942 .949 .955 .954 .933 .949 .94 .956
3M22 .969 .967 .968 .957 .906 .945 .904 .932
3M23 .941 .946 .964 .945 .924 .934 .905 .934
3M24 .967 .966 .962 .957 .927 .937 .927 .935
4M1 .957 .967 .937 .928 .93 .937 .932 .932
4M2 .96 .964 .934 .936 .92 .945 .917 .941
4M3 .956 .953 .947 .949 .899 .938 .9 .944
4M4 .955 .948 .933 .946 .893 .948 .879 .95
4M5 .955 .962 .954 .96 .892 .931 .887 .946
4M6 .967 .962 .959 .957 .904 .928 .883 .933
4M7 .957 .954 .948 .952 .904 .94 .902 .948
4M8 .958 .96 .942 .96 .885 .941 .888 .944
4M9 .956 .954 .946 .951 .9 .941 .896 .945
4M10 .955 .952 .942 .948 .903 .953 .887 .948
4M11 .956 .964 .952 .957 .91 .931 .889 .938
4M12 .958 .952 .941 .948 .896 .952 .891 .949
4M13 .947 .951 .94 .952 .928 .957 .927 .959
4M14 .946 .95 .944 .948 .932 .939 .94 .946
4M15 .949 .954 .937 .953 .899 .949 .903 .952
4M16 .956 .95 .947 .949 .909 .94 .913 .936
4M17 .944 .959 .933 .957 .921 .957 .929 .957
4M18 .948 .955 .933 .953 .918 .955 .911 .948
4M19 .943 .959 .943 .958 .931 .956 .933 .956
4M20 .948 .951 .943 .949 .928 .944 .938 .948
4M21 .948 .946 .943 .95 .924 .937 .925 .94
4M22 .941 .952 .935 .948 .932 .946 .936 .945
4M23 .961 .959 .957 .966 .929 .954 .938 .957
4M24 .968 .956 .968 .958 .933 .948 .947 .958
4M25 .948 .955 .949 .953 .914 .943 .892 .945
4M26 .945 .955 .949 .961 .931 .949 .926 .954
4M27 .958 .952 .948 .962 .94 .949 .932 .955
4M28 .948 .947 .951 .961 .924 .944 .923 .956
4M29 .947 .946 .96 .954 .925 .947 .929 .952
4M30 .952 .942 .959 .944 .923 .946 .888 .931
4M31 .947 .949 .946 .943 .911 .95 .895 .94
4M32 .944 .959 .94 .958 .927 .951 .936 .953
4M33 .944 .955 .94 .958 .93 .952 .941 .952
4M34 .942 .952 .949 .953 .932 .947 .936 .953
4M35 .935 .951 .951 .956 .925 .945 .94 .95
4M36 .935 .945 .952 .948 .918 .932 .893 .936
ALL .937 .947 .927 .949 .901 .943 .890 .943
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Table 5. Type I error rates and Power to detect interaction effect.

Type I error (γ3 = 0) Power (γ3 = 0.15)

Non-normal Normal Non-normal Normal

n 200 926 200 926 Overall 200 926 200 926 Overall
3M1 4.4 3.6 4.4 3.8 4.1 40.2 99.3 48.7 99.8 72.5
3M2 4.3 4.6 5.3 4.8 4.8 48.0 99.6 54.2 99.9 75.5
3M3 3.3 3.8 4.1 4.0 3.8 38.6 98.5 42.9 99.6 70.4
3M4 3.3 3.0 4.8 5.4 4.1 32.3 82.7 33.4 83.9 60.1
3M5 4.2 4.9 6.0 5.1 5.1 50.1 99.7 53.0 99.9 75.7
3M6 3.6 2.4 4.6 5.0 3.8 36.5 89.3 38.4 89.1 65
3M7 4.9 4.4 6.2 4.4 5 54.9 99.5 55.3 99.9 77.9
3M8 5.4 4.2 6.0 4.4 5 55.0 99.5 56.7 99.9 77.9
3M9 5.4 5.4 5.8 4.9 5.4 42.5 98.3 44.3 99.1 71.5
3M10 2.9 4.5 3.4 4.9 3.9 23.8 81.0 25.3 81.8 56.2
3M11 4.8 5.0 6.1 5.0 5.2 46.8 99.0 49.3 99.6 73.8
3M12 2.6 4.6 4.2 4.6 4 29.1 87.7 31.1 88.4 62.3
3M13 4.4 4.5 4.5 3.8 4.3 46.6 99.4 45.0 99.7 73.3
3M14 2.9 4.0 2.9 4.2 3.5 44.7 98.4 40.0 98.8 72.6
3M15 4.2 5.4 3.3 4.6 4.4 37.4 97.9 36.3 98.9 68.1
3M16 1.9 1.6 1.9 2.8 2 13.5 75.2 15.6 86.3 51.1
3M17 3.3 4.8 2.8 4.6 3.9 28.9 93.9 26.6 93.6 63.3
3M18 1.4 2.0 1.0 2.4 1.7 10.9 60.4 11.0 72.9 42.3
3M19 5.3 4.4 6.0 4.4 5 56.4 99.4 56.1 99.7 78
3M20 4.0 5.2 4.7 4.1 4.5 54.7 99.1 52.5 99.1 77.7
3M21 5.5 5.1 4.5 4.6 4.9 47.3 99.0 50.6 99.7 74.2
3M22 2.2 3.1 3.1 3.5 3 22.1 80.6 29.1 89.7 58.3
3M23 5.8 5.3 3.5 4.9 4.9 37.9 94.1 39.7 93.7 68.3
3M24 2.2 3.2 3.1 3.7 3 16.3 67.4 21.8 79.1 49.6
4M1 3.5 2.5 4.7 5.5 4 30.6 82.7 32.4 83.0 59
4M2 3.6 2.8 5.3 4.6 4 37.3 89.2 37.1 88.9 64.6
4M3 4.3 4.7 5.3 5.1 4.9 48.0 99.7 53.1 100.0 75.3
4M4 4.2 5.2 6.5 5.4 5.3 49.3 99.7 52.7 100.0 75.5
4M5 4.3 3.8 4.6 4.0 4.2 40.0 99.3 48.0 99.8 72.2
4M6 3.0 3.8 4.0 4.3 3.8 38.4 98.6 42.8 99.6 70.4
4M7 4.3 4.6 5.2 4.8 4.7 48.8 99.7 55.5 99.9 76.1
4M8 4.1 4.0 5.7 4.0 4.4 47.5 99.5 52.4 99.9 75.2
4M9 4.4 4.6 5.4 4.9 4.8 49.5 99.7 55.3 100.0 76.3
4M10 4.3 4.8 5.8 5.2 5 49.7 99.7 54.5 100.0 76.1
4M11 4.4 3.6 4.6 4.3 4.2 40.6 98.5 45.8 99.6 71.6
4M12 4.2 4.8 5.9 5.2 5 50.2 99.7 54.3 100.0 76.1
4M13 5.2 4.9 6.0 4.8 5.2 55.4 99.5 57.2 99.9 78.1
4M14 5.1 5.0 5.6 5.2 5.2 47.0 98.9 50.2 99.5 74
4M15 5.0 4.6 6.3 4.7 5.1 54.4 99.6 55.2 99.9 77.5
4M16 4.2 5.0 5.1 5.1 4.9 42.8 98.6 45.1 99.2 71.7
4M17 5.5 4.1 6.7 4.3 5.2 55.0 99.5 55.9 100.0 77.7
4M18 5.0 4.5 6.7 4.7 5.2 55.6 99.6 56.9 99.9 78.3
4M19 5.6 4.1 5.7 4.2 4.9 55.0 99.5 57.1 99.9 78
4M20 4.9 4.9 5.7 5.1 5.2 46.9 98.9 49.2 99.6 73.7
4M21 4.9 5.4 5.6 5.0 5.2 44.6 98.3 45.3 99.2 72.2
4M22 5.4 4.8 6.5 5.2 5.5 46.1 99.0 49.6 99.6 73.7
4M23 3.8 4.1 4.2 3.4 3.9 44.4 99.5 42.6 99.7 71.7
4M24 3.1 4.4 3.1 4.2 3.7 36.3 98.6 34.8 99.4 67.4
4M25 4.8 4.2 4.1 4.3 4.4 45.2 98.7 42.5 98.8 73.2
4M26 4.5 4.5 4.5 3.9 4.3 46.3 99.4 44.9 99.7 73
4M27 3.8 4.8 4.6 3.8 4.3 45.9 99.4 44.5 99.8 72.8
4M28 4.3 5.3 4.0 3.9 4.4 37.6 98.7 35.8 99.3 68.2
4M29 4.8 5.4 3.1 4.6 4.5 38.1 97.9 36.0 98.8 68.1
4M30 4.1 5.2 3.0 5.2 4.4 30.7 94.3 29.6 94.7 64.7
4M31 4.5 4.8 5.2 4.6 4.8 56.1 99.2 53.7 99.1 78.3
4M32 5.2 4.1 6.0 4.2 4.9 56.8 99.4 56.1 99.7 78.1
4M33 5.6 4.5 6.0 4.2 5.1 56.2 99.4 56.1 99.7 77.9
4M34 5.7 4.8 5.1 4.7 5.1 46.4 98.9 49.6 99.6 73.7
4M35 6.4 4.9 4.9 4.4 5.1 47.3 98.9 50.3 99.6 74.1
4M36 6.2 5.3 4.5 5.0 5.2 39.3 94.0 40.3 94.3 68.9
ALL 6.1 5.3 7.2 5.1 5.9 55.7 99.7 58.8 100.0 78.6


