Lecture 3 in-class quiz.
In a data set of individuals clustered within neighborhoods, with 25 people in each of 100 neighborhoods, greenspace is a neighborhood level variable.  We have inappropriately specified a simple OLS regression model of systolic BP on greenspace:
[image: ]
1. Write the equation for a mixed model with random intercepts at the neighborhood level:
[bookmark: _GoBack]For individual i within neighborhood j: 
Yij=0j+1*greenspacej+ij                       ij   ~N(0,2)
0j=0+j                                           j~N(0,2)
2. Describe how you could calculate the rho or neighborhood ICC:
222)
3. If you estimated this model, what do you expect the coefficient for greenspace to be?
.164
4. If you estimated a GEE model with an exchangeable correlation matrix, what do you expect the coefficient for greenspace to be?
.164
5. In fact, the neighborhood ICC for SBP is .077. Show how you would calculate the standard error for the greenspace coefficient in a mixed model (you don’t need to work out the arithmetic):
Variance in the conventional model (assuming a SRS) is .046^2=0021.  Variance when we correct for clustering should be multiplied by the design effect.  The design effect=1+ICC*(m-1)=1+.077*24=2.8484, so variance will be .0021*2.848=.0060662 and SE will be .006^.5=.078
image1.emf
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       _cons     .2706871   .0391613     6.91   0.000     .1938951    .3474791

  greenspace     .1644839   .0461521     3.56   0.000     .0739837    .2549842

                                                                              

         sbp        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    2695.30755  2499  1.07855444           Root MSE      =  1.0361

                                                       Adj R-squared =  0.0047

    Residual    2681.67184  2498  1.07352756           R-squared     =  0.0051

       Model    13.6357036     1  13.6357036           Prob > F      =  0.0004

                                                       F(  1,  2498) =   12.70

      Source         SS       df       MS              Number of obs =    2500

. reg sbp greenspace


