
CHAPTER 11 ASDA ANALYSIS EXAMPLES REPLICATION-MPLUS 5.21    

GENERAL NOTES ABOUT ANALYSIS EXAMPLES REPLICATION 

These examples are intended to provide guidance on how to use the commands/procedures for analysis of complex 

sample survey data and assume all data management and other preliminary work is done.  The relevant syntax for 

the procedure of interest is shown first along with the associated output for that procedure(s).  In some 

examples, there may be more than one block of syntax and in this case all syntax is first presented followed by 

the output produced. 

 

In some software packages certain procedures or options are not available but we have made every attempt to 

demonstrate how to match the output produced by Stata 10+ in the textbook.  Check the ASDA website for updates 

to the various software tools we cover.  

 

NOTES ABOUT ANALYSIS OF IMPUTED DATA IN MPLUS 5.21  

 

The analysis replication examples were all run using Mplus 5.21. Mplus is an advanced modeling tool and offers 

the ability to correctly account for complex sample survey data for all analytic techniques.   

 

Mplus can perform analysis of previously imputed data sets but not the imputation step.  This example uses 

NHANES imputed data (from SAS) and analyzes the 5 imputed data sets using the TYPE=COMPLEX option for complex 

sample survey data.   

Some of the fine points of this approach are use of a unique cluster variable with a different value for each 

person in the data set, use of TYPE=COMPLEX and ESTIMATOR=MLR on the ANALYSIS command, and the declaration of 

TYPE=IMPUTATION on the DATA statement.  Prior to use of MPlus, the 5 imputed data sets are saved as text files 

and a summary file describing the 5 data sets is created in .txt format. This summary file is then used in the 

Mplus input syntax to refer to the 5 data sets used in the analysis.  See Mplus example 12.13 for an example and 

more information on this process. For general help, see the Mplus User’s Guide.   

  



TITLE:  ANALYSIS EXAMPLE 11.1 NHANES DATA IMPUTED DATA REGRESSION ANALYSIS      

DATA: 

  FILE IS "F:\brahms\applied_analysis_book\Mplus\c11_1_5.txt"; 

  TYPE = IMPUTATION ; 

VARIABLE: 

        NAMES ARE AGE18P AGEC AGECSQ BMXBMI BPXDI1_1 INDFMPIR MARCAT RIAGENDR  

        RIDRETH1 SDMVPSU SDMVSTRA WTMEC2YR black  

        female male married mex 

        nevermarried numsecu other othhis randval swd white; 

 

        USEVARIABLES ARE  

        AGEC AGECSQ BMXBMI BPXDI1_1 INDFMPIR  

        SDMVSTRA numsecu WTMEC2YR  

        female swd nevermarried other othhis black white ; 

         

        missing are . ; 

        WEIGHT IS wtmec2yr ; 

        stratification is sdmvstra ; 

        cluster is numsecu ; 

     

ANALYSIS: 

    type is complex; 

    estimator is mlr ; 

Model: 

     bpxdi1_1 on othhis white black other female swd nevermarried agec agecsq  

     BMXBMI INDFMPIR ; 

  



NOTE: PARTIAL OUTPUT, TECH OUTPUT IS OMITTED! 

 

Mplus VERSION 5 

MUTHEN & MUTHEN 

05/28/2010  11:47 AM 

INPUT INSTRUCTIONS 

  TITLE:  ANALYSIS EXAMPLE 11.1 NHANES DATA IMPUTED DATA REGRESSION ANALYSIS 

  DATA: 

    FILE IS "F:\brahms\applied_analysis_book\Mplus\c11_1_5.txt"; 

    TYPE = IMPUTATION ; 

  VARIABLE: 

          NAMES ARE AGE18P AGEC AGECSQ BMXBMI BPXDI1_1 INDFMPIR MARCAT RIAGENDR 

          RIDRETH1 SDMVPSU SDMVSTRA WTMEC2YR black 

          female male married mex 

          nevermarried numsecu other othhis randval swd white; 

 

          USEVARIABLES ARE 

          AGEC AGECSQ BMXBMI BPXDI1_1 INDFMPIR 

          SDMVSTRA numsecu WTMEC2YR 

          female swd nevermarried other othhis black white ; 

 

          missing are . ; 

          WEIGHT IS wtmec2yr ; 

          stratification is sdmvstra ; 

          cluster is numsecu ; 

  ANALYSIS: 

      type is complex; 

      estimator is mlr ; 

  Model: 

       bpxdi1_1 on othhis white black other female swd nevermarried agec agecsq 

       BMXBMI INDFMPIR ; 

  



*** WARNING 

  Variable name contains more than 8 characters. 

  Only the first 8 characters will be printed in the output. 

  Variable: NEVERMARRIED 

   1 WARNING(S) FOUND IN THE INPUT INSTRUCTIONS 

 

ANALYSIS EXAMPLE 11.1 NHANES DATA IMPUTED DATA REGRESSION ANALYSIS 

SUMMARY OF ANALYSIS 

Number of groups                                                 1 

Average number of observations                                5334 

 

Number of replications 

    Requested                                                    5 

    Completed                                                    5 

 

Number of dependent variables                                    1 

Number of independent variables                                 11 

Number of continuous latent variables                            0 

 

Observed dependent variables 

  Continuous 

   BPXDI1_1 

Observed independent variables 

   AGEC        AGECSQ      BMXBMI      INDFMPIR    FEMALE      SWD 

   NEVERMAR    OTHER       OTHHIS      BLACK       WHITE 

Variables with special functions 

  Stratification        SDMVSTRA 

  Cluster variable      NUMSECU 

  Weight variable       WTMEC2YR 

 

Estimator                                                      MLR 

Information matrix                                        OBSERVED 

Maximum number of iterations                                  1000 

Convergence criterion                                    0.500D-04 



Maximum number of steepest descent iterations                   20 

Maximum number of iterations for H1                           2000 

Convergence criterion for H1                             0.100D-03 

 

Input data file(s) 

  Multiple data files from 

    F:\brahms\applied_analysis_book\Mplus\c11_1_5.txt 

Input data format  FREE 

SUMMARY OF DATA FOR THE FIRST REPLICATION 

     Number of missing data patterns             1 

     Number of strata            15 

     Number of clusters          30 

SUMMARY OF MISSING DATA PATTERNS FOR THE FIRST REPLICATION 

     MISSING DATA PATTERNS (x = not missing) 

           1 

 BPXDI1_1  x 

 AGEC      x 

 AGECSQ    x 

 BMXBMI    x 

 INDFMPIR  x 

 FEMALE    x 

 SWD       x 

 NEVERMAR  x 

 OTHER     x 

 OTHHIS    x 

 BLACK     x 

 WHITE     x 

 

     MISSING DATA PATTERN FREQUENCIES 

    Pattern   Frequency 

          1        5334 

  



COVARIANCE COVERAGE OF DATA FOR THE FIRST REPLICATION 

Minimum covariance coverage value   0.100 

     PROPORTION OF DATA PRESENT 

           Covariance Coverage 

              BPXDI1_1      AGEC          AGECSQ        BMXBMI        INDFMPIR 

              ________      ________      ________      ________      ________ 

 BPXDI1_1       1.000 

 AGEC           1.000         1.000 

 AGECSQ         1.000         1.000         1.000 

 BMXBMI         1.000         1.000         1.000         1.000 

 INDFMPIR       1.000         1.000         1.000         1.000         1.000 

 FEMALE         1.000         1.000         1.000         1.000         1.000 

 SWD            1.000         1.000         1.000         1.000         1.000 

 NEVERMAR       1.000         1.000         1.000         1.000         1.000 

 OTHER          1.000         1.000         1.000         1.000         1.000 

 OTHHIS         1.000         1.000         1.000         1.000         1.000 

 BLACK          1.000         1.000         1.000         1.000         1.000 

 WHITE          1.000         1.000         1.000         1.000         1.000 

           Covariance Coverage 

              FEMALE        SWD           NEVERMAR      OTHER         OTHHIS 

              ________      ________      ________      ________      ________ 

 FEMALE         1.000 

 SWD            1.000         1.000 

 NEVERMAR       1.000         1.000         1.000 

 OTHER          1.000         1.000         1.000         1.000 

 OTHHIS         1.000         1.000         1.000         1.000         1.000 

 BLACK          1.000         1.000         1.000         1.000         1.000 

 WHITE          1.000         1.000         1.000         1.000         1.000 

           Covariance Coverage 

              BLACK         WHITE 

              ________      ________ 

 BLACK          1.000 

 WHITE          1.000         1.000 

 



SAMPLE STATISTICS FOR THE FIRST DATA SET 

     ESTIMATED SAMPLE STATISTICS 

           Means 

              BPXDI1_1      AGEC          AGECSQ        BMXBMI        INDFMPIR 

              ________      ________      ________      ________      ________ 

      1        70.517         0.000       307.401        28.439         3.058 

 

           Means 

              FEMALE        SWD           NEVERMAR      OTHER         OTHHIS 

              ________      ________      ________      ________      ________ 

      1         0.518         0.182         0.178         0.054         0.034 

 

           Means 

              BLACK         WHITE 

              ________      ________ 

      1         0.117         0.714 

           Covariances 

              BPXDI1_1      AGEC          AGECSQ        BMXBMI        INDFMPIR 

              ________      ________      ________      ________      ________ 

 BPXDI1_1     153.726 

 AGEC          15.850       307.401 

 AGECSQ     -1108.108      2037.754    122894.283 

 BMXBMI        12.954         9.032      -304.301        45.296 

 INDFMPIR       1.473         1.200      -118.501        -0.316         2.491 

 FEMALE        -0.802         0.403         7.521         0.003        -0.032 

 SWD            0.087         2.284        22.927         0.131        -0.080 

 NEVERMAR      -0.574        -2.854        18.916        -0.182        -0.071 

 OTHER         -0.037        -0.188        -3.692        -0.087        -0.004 

 OTHHIS        -0.027        -0.209        -2.451         0.002        -0.022 

 BLACK          0.082        -0.338        -2.157         0.215        -0.074 

 WHITE          0.162         1.357        10.866        -0.141         0.191 

           Covariances 

             FEMALE        SWD           NEVERMAR      OTHER         OTHHIS 

             ________      ________      ________      ________      ________ 



 FEMALE         0.250 

 SWD            0.025         0.149 

 NEVERMAR      -0.008        -0.032         0.146 

 OTHER          0.003         0.000         0.000         0.051 

 OTHHIS         0.001        -0.002         0.001        -0.002         0.033 

 BLACK          0.004         0.005         0.016        -0.006        -0.004 

 WHITE         -0.003         0.002        -0.019        -0.039        -0.024 

           Covariances 

             BLACK         WHITE 

             ________      ________ 

 BLACK          0.104 

 WHITE         -0.084         0.204 

           Correlations 

              BPXDI1_1      AGEC          AGECSQ        BMXBMI        INDFMPIR 

              ________      ________      ________      ________      ________ 

 BPXDI1_1       1.000 

 AGEC           0.073         1.000 

 AGECSQ        -0.255         0.332         1.000 

 BMXBMI         0.155         0.077        -0.129         1.000 

 INDFMPIR       0.075         0.043        -0.214        -0.030         1.000 

 FEMALE        -0.129         0.046         0.043         0.001        -0.040 

 SWD            0.018         0.337         0.169         0.050        -0.131 

 NEVERMAR      -0.121        -0.426         0.141        -0.071        -0.118 

 OTHER         -0.013        -0.047        -0.047        -0.057        -0.010 

 OTHHIS        -0.012        -0.066        -0.039         0.002        -0.077 

 BLACK          0.020        -0.060        -0.019         0.099        -0.145 

 WHITE          0.029         0.171         0.069        -0.046         0.268 

 

 

           Correlations 

              FEMALE        SWD           NEVERMAR      OTHER         OTHHIS 

              ________      ________      ________      ________      ________ 

 FEMALE         1.000 

 SWD            0.130         1.000 



 NEVERMAR      -0.043        -0.220         1.000 

 OTHER          0.023        -0.005         0.002         1.000 

 OTHHIS         0.006        -0.031         0.012        -0.045         1.000 

 BLACK          0.022         0.044         0.130        -0.087        -0.068 

 WHITE         -0.015         0.009        -0.110        -0.378        -0.296 

 

 

           Correlations 

              BLACK         WHITE 

              ________      ________ 

 BLACK          1.000 

 WHITE         -0.576         1.000 

 

 

MAXIMUM LOG-LIKELIHOOD VALUE FOR THE UNRESTRICTED (H1) MODEL IS -116648.272 

 

TESTS OF MODEL FIT 

Number of Free Parameters                       13 

Chi-Square Test of Model Fit 

        Degrees of freedom                       0 

        Mean                                 0.000 

        Std Dev                              0.000 

        Number of successful computations        5 

             Proportions                   Percentiles 

        Expected    Observed         Expected       Observed 

           0.990       1.000            0.000          0.000 

           0.980       1.000            0.000          0.000 

           0.950       1.000            0.000          0.000 

           0.900       1.000            0.000          0.000 

           0.800       1.000            0.000          0.000 

           0.700       1.000            0.000          0.000 

           0.500       1.000            0.000          0.000 

           0.300       1.000            0.000          0.000 

           0.200       1.000            0.000          0.000 



           0.100       1.000            0.000          0.000 

           0.050       1.000            0.000          0.000 

           0.020       1.000            0.000          0.000 

           0.010       1.000            0.000          0.000 

CFI/TLI 

    CFI 

        Mean                                 1.000 

        Std Dev                              0.000 

        Number of successful computations        5 

             Proportions                   Percentiles 

        Expected    Observed         Expected       Observed 

           0.990       1.000            1.000          1.000 

           0.980       1.000            1.000          1.000 

           0.950       0.800            1.000          1.000 

           0.900       0.800            1.000          1.000 

           0.800       0.800            1.000          1.000 

           0.700       0.800            1.000          1.000 

           0.500       0.800            1.000          1.000 

           0.300       0.400            1.000          1.000 

           0.200       0.000            1.000          1.000 

           0.100       0.000            1.000          1.000 

           0.050       0.000            1.000          1.000 

           0.020       0.000            1.000          1.000 

           0.010       0.000            1.000          1.000 

    TLI 

        Mean                                 1.000 

        Std Dev                              0.000 

        Number of successful computations        5 

             Proportions                   Percentiles 

        Expected    Observed         Expected       Observed 

           0.990       0.000            1.000          1.000 

           0.980       0.000            1.000          1.000 

           0.950       0.000            1.000          1.000 

           0.900       0.000            1.000          1.000 



           0.800       0.000            1.000          1.000 

           0.700       0.000            1.000          1.000 

           0.500       0.000            1.000          1.000 

           0.300       0.000            1.000          1.000 

           0.200       0.000            1.000          1.000 

           0.100       0.000            1.000          1.000 

           0.050       0.000            1.000          1.000 

           0.020       0.000            1.000          1.000 

           0.010       0.000            1.000          1.000 

 

Loglikelihood 

 

    H0 Value 

 

        Mean                           -116657.848 

        Std Dev                              8.767 

        Number of successful computations        5 

 

             Proportions                   Percentiles 

        Expected    Observed         Expected       Observed 

           0.990       1.000      -116678.243    -116668.719 

           0.980       1.000      -116675.853    -116668.719 

           0.950       1.000      -116672.269    -116668.719 

           0.900       1.000      -116669.084    -116668.719 

           0.800       0.600      -116665.227    -116668.719 

           0.700       0.600      -116662.446    -116668.719 

           0.500       0.400      -116657.848    -116665.685 

           0.300       0.400      -116653.251    -116659.254 

           0.200       0.400      -116650.470    -116648.272 

           0.100       0.000      -116646.612    -116648.272 

           0.050       0.000      -116643.427    -116648.272 

           0.020       0.000      -116639.843    -116648.272 

           0.010       0.000      -116637.453    -116648.272 

 



    H1 Value 

 

        Mean                           -116657.848 

        Std Dev                              8.767 

        Number of successful computations        5 

             Proportions                   Percentiles 

        Expected    Observed         Expected       Observed 

           0.990       1.000      -116678.243    -116668.719 

           0.980       1.000      -116675.853    -116668.719 

           0.950       1.000      -116672.269    -116668.719 

           0.900       1.000      -116669.084    -116668.719 

           0.800       0.600      -116665.227    -116668.719 

           0.700       0.600      -116662.446    -116668.719 

           0.500       0.400      -116657.848    -116665.685 

           0.300       0.400      -116653.251    -116659.254 

           0.200       0.400      -116650.470    -116648.272 

           0.100       0.000      -116646.612    -116648.272 

           0.050       0.000      -116643.427    -116648.272 

           0.020       0.000      -116639.843    -116648.272 

           0.010       0.000      -116637.453    -116648.272 

 

Information Criteria 

    Akaike (AIC) 

        Mean                            233341.696 

        Std Dev                             17.534 

        Number of successful computations        5 

 

             Proportions                   Percentiles 

        Expected    Observed         Expected       Observed 

           0.990       1.000       233300.907     233320.621 

           0.980       1.000       233305.686     233320.621 

           0.950       1.000       233312.854     233320.621 

           0.900       1.000       233319.225     233320.621 

           0.800       0.600       233326.940     233320.621 



           0.700       0.600       233332.502     233320.621 

           0.500       0.600       233341.696     233322.545 

           0.300       0.400       233350.891     233344.508 

           0.200       0.400       233356.453     233357.370 

           0.100       0.000       233364.168     233357.370 

           0.050       0.000       233370.539     233357.370 

           0.020       0.000       233377.707     233357.370 

           0.010       0.000       233382.486     233357.370 

 

    Bayesian (BIC) 

 

        Mean                            233427.261 

        Std Dev                             17.534 

        Number of successful computations        5 

 

             Proportions                   Percentiles 

        Expected    Observed         Expected       Observed 

           0.990       1.000       233386.471     233406.185 

           0.980       1.000       233391.251     233406.185 

           0.950       1.000       233398.419     233406.185 

           0.900       1.000       233404.789     233406.185 

           0.800       0.600       233412.504     233406.185 

           0.700       0.600       233418.066     233406.185 

           0.500       0.600       233427.261     233408.109 

           0.300       0.400       233436.456     233430.072 

           0.200       0.400       233442.017     233442.934 

           0.100       0.000       233449.733     233442.934 

           0.050       0.000       233456.103     233442.934 

           0.020       0.000       233463.271     233442.934 

           0.010       0.000       233468.051     233442.934 

  



    Sample-Size Adjusted BIC (n* = (n + 2) / 24) 

 

        Mean                            233385.951 

        Std Dev                             17.534 

        Number of successful computations        5 

 

             Proportions                   Percentiles 

        Expected    Observed         Expected       Observed 

           0.990       1.000       233345.161     233364.876 

           0.980       1.000       233349.941     233364.876 

           0.950       1.000       233357.109     233364.876 

           0.900       1.000       233363.479     233364.876 

           0.800       0.600       233371.194     233364.876 

           0.700       0.600       233376.756     233364.876 

           0.500       0.600       233385.951     233366.799 

           0.300       0.400       233395.146     233388.762 

           0.200       0.400       233400.708     233401.625 

           0.100       0.000       233408.423     233401.625 

           0.050       0.000       233414.793     233401.625 

           0.020       0.000       233421.961     233401.625 

           0.010       0.000       233426.741     233401.625 

 

RMSEA (Root Mean Square Error Of Approximation) 

 

        Mean                                 0.000 

        Std Dev                              0.000 

        Number of successful computations        5 

 

             Proportions                   Percentiles 

        Expected    Observed         Expected       Observed 

           0.990       0.000            0.000          0.000 

           0.980       0.000            0.000          0.000 

           0.950       0.000            0.000          0.000 

           0.900       0.000            0.000          0.000 



           0.800       0.000            0.000          0.000 

           0.700       0.000            0.000          0.000 

           0.500       0.000            0.000          0.000 

           0.300       0.000            0.000          0.000 

           0.200       0.000            0.000          0.000 

           0.100       0.000            0.000          0.000 

           0.050       0.000            0.000          0.000 

           0.020       0.000            0.000          0.000 

           0.010       0.000            0.000          0.000 

 

SRMR (Standardized Root Mean Square Residual) 

 

        Mean                                 0.000 

        Std Dev                              0.000 

        Number of successful computations        5 

 

             Proportions                   Percentiles 

        Expected    Observed         Expected       Observed 

           0.990       1.000            0.000          0.000 

           0.980       1.000            0.000          0.000 

           0.950       1.000            0.000          0.000 

           0.900       1.000            0.000          0.000 

           0.800       1.000            0.000          0.000 

           0.700       0.600            0.000          0.000 

           0.500       0.200            0.000          0.000 

           0.300       0.200            0.000          0.000 

           0.200       0.200            0.000          0.000 

           0.100       0.200            0.000          0.000 

           0.050       0.200            0.000          0.000 

           0.020       0.000            0.000          0.000 

           0.010       0.000            0.000          0.000 

  



 

 

MODEL RESULTS 

 

                                                    Two-Tailed 

                    Estimate       S.E.  Est./S.E.    P-Value 

 

 BPXDI1_1 ON 

    OTHHIS             1.397      1.120      1.247      0.212 

    WHITE              2.205      0.581      3.792      0.000 

    BLACK              3.209      0.857      3.744      0.000 

    OTHER              2.142      1.086      1.972      0.049 

    FEMALE            -2.865      0.418     -6.850      0.000 

    SWD                0.624      0.637      0.979      0.328 

    NEVERMARRI        -0.651      0.773     -0.842      0.400 

    AGEC               0.108      0.015      6.952      0.000 

    AGECSQ            -0.010      0.001    -11.447      0.000 

    BMXBMI             0.196      0.036      5.430      0.000 

    INDFMPIR          -0.021      0.145     -0.142      0.887 

 

 Intercepts 

    BPXDI1_1          67.434      1.325     50.907      0.000 

 

 Residual Variances 

    BPXDI1_1         134.131      3.710     36.158      0.000 

 

 

QUALITY OF NUMERICAL RESULTS 

 

     Average Condition Number for the Information Matrix      0.928E-07 

       (ratio of smallest to largest eigenvalue) 

 

   


