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. clear

. * Make a data set with 1000 clusters
[bookmark: _GoBack]
. set obs 10000
obs was 0, now 10000

. gen Cluster=_n

. * Generate a Standard normal random variable to be a cluster level variable

. gen Cluster_Trait=invnorm(uniform())

. * Generate the Cluster level deviation, mu,  which is a function of the above cluster plus another standard nor
> mal random variable

. gen Mu_0=invnorm(uniform())+Cluster_Trait

. * Create two people in each cluster

. expand 2
(10000 observations created)

. sort Cluster

. * Within each cluster, number the people person 1or person 2

. by Cluster: gen Person=_n

. * Generate an outcome Y for person 1 in each cluster, which is the sum of a standard normal variable plus the c
> luster level deviation mu

. gen Y=2*invnorm(uniform())+Mu_0 if Person==1
(10000 missing values generated)

. * For the other person in each cluster, set the value of the outcome Y to the sum of a new standard normal MINUS the cluster level deviation mu

. replace Y=2*invnorm(uniform())-Mu_0 if Person==2
(10000 real changes made)

. * To make calculating the within cluster correlation convenient, create a new variable, Ylag1, which is the value of Y for the other person in the cluster (this is calculated only for person 2 in each cluster)

. by Cluster: gen Ylag1=Y[_n-1]
(10000 missing values generated)

. * Show a bit of data so structure is clear

. list

       +------------------------------------------------------------------+
       | Cluster   Cluster~t        Mu_0   Person           Y       Ylag1 |
       |------------------------------------------------------------------|
    1. |       1   -.5412136   -2.496968        1   -5.118176           . |
    2. |       1   -.5412136   -2.496968        2    2.711955   -5.118176 |
    3. |       2   -1.413916   -1.220468        1   -2.897752           . |
    4. |       2   -1.413916   -1.220468        2    3.115775   -2.897752 |
    5. |       3   -1.113569   -1.734943        1   -3.381886           . |
       |------------------------------------------------------------------|
    6. |       3   -1.113569   -1.734943        2   -.8567249   -3.381886 |
    7. |       4    1.134924    1.499731        1   -1.018544           . |
    8. |       4    1.134924    1.499731        2   -.3361104   -1.018544 |
    9. |       5   -.1065546   -1.502548        1    -3.49633           . |
   10. |       5   -.1065546   -1.502548        2    3.632978    -3.49633 |
       |------------------------------------------------------------------|
   11. |       6   -.3107945   -.7586845        1    2.810205           . |
   12. |       6   -.3107945   -.7586845        2    2.664392    2.810205 |
   13. |       7   -.6043792   -1.709523        1    .3862565           . |
   14. |       7   -.6043792   -1.709523        2    1.399966    .3862565 |
   15. |       8   -.9415051   -1.646804        1    -2.92897           . |
       |------------------------------------------------------------------|
   16. |       8   -.9415051   -1.646804        2    4.012087    -2.92897 |
--Break--
r(1);

. * Estimate a mixed model with random intercepts at the cluster level

. xtmixed Y  ||Cluster:

Performing EM optimization: 

Performing gradient-based optimization: 

Iteration 0:   log likelihood = -46559.022  
Iteration 1:   log likelihood = -46344.687  
Iteration 2:   log likelihood = -46344.655  
Iteration 3:   log likelihood = -46344.655  

Computing standard errors:

Mixed-effects ML regression                     Number of obs      =     20000
Group variable: Cluster                         Number of groups   =     10000

                                                Obs per group: min =         2
                                                               avg =       2.0
                                                               max =         2


                                                Wald chi2(0)       =         .
Log likelihood = -46344.655                     Prob > chi2        =         .

------------------------------------------------------------------------------
           Y |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
       _cons |   .0205252   .0173624     1.18   0.237    -.0135044    .0545549
------------------------------------------------------------------------------

------------------------------------------------------------------------------
  Random-effects Parameters  |   Estimate   Std. Err.     [95% Conf. Interval]
-----------------------------+------------------------------------------------
Cluster: Identity            |
                   sd(_cons) |   1.14e-12   2.21e-13      7.81e-13    1.67e-12
-----------------------------+------------------------------------------------
                sd(Residual) |   2.455411   .0122772      2.431466    2.479592
------------------------------------------------------------------------------
LR test vs. linear regression: chibar2(01) =     0.00 Prob >= chibar2 = 1.0000

. * Calculate the ICC (even though it's obviously ~zero since the SD of the random effect is 1.14 times e to the-12).

. estat icc

Intraclass correlation

------------------------------------------------------------------------------
                       Level |        ICC   Std. Err.     [95% Conf. Interval]
-----------------------------+------------------------------------------------
                     Cluster |   2.16e-25          0      2.16e-25    2.16e-25
------------------------------------------------------------------------------

. * Calculate the correlation between values of Y within a cluster

. corr Y Ylag1
(obs=10000)

             |        Y    Ylag1
-------------+------------------
           Y |   1.0000
       Ylag1 |  -0.3307   1.0000


. log off
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