Problems                             The General Linear Model                                  Sheet 1

1. Uncorrelated observations  Y1, Y2, … , Yn  (n > 1) of a response variable are made at the corresponding values  x1, x2, … , xn  of a covariate, where the covariate values are not all equal. The observed responses are related to the covariate values by the model
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   ,   where  E((i) = 0  ,   var((i) = (2  ,   i = 1, … , n .

Obtain the least squares estimators of the parameters, and show that the two least squares estimators are uncorrelated.

2. A response variable  Y  is thought to be related to a covariate  x  (where the variables are measured in given units) by the quadratic regression model 
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  ,   where the error  (  is distributed  N(0, (2)  for all  x .

Five independent observations  Y1,…, Y6  of  Y  are made at the corresponding values  -2, -1, 0, 0, 1, 2  of the covariate  x  and are, respectively,  18, 27, -15, -8,  25, 18. Express the models for the observations in matrix form, and obtain the least squares estimates of the parameters, and give the variances, covariances, and correlation coefficients of the estimators. 

Test whether or not   that   
[image: image3.wmf].
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3. A response variable  Y  is thought to be related to a covariate  x  (where the variables are measured in given units) by the cubic regression model 
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  ,   where the error  (  is distributed  N(0, (2)  for all  x .

Four independent observations  Y1,…, Y4  of  Y  are made at the corresponding values  
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 and are, respectively,  -3, 1, 15, 15.  Express the models for the observations in matrix form. If least squares estimate of 
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is to be uncorrelated with the  least squares estimate of 
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 -1, 1, 1, -1 are a solution and obtain the least squares estimates of the parameters, and give the variances, covariances, and correlation coefficients of the estimators. 

Test whether or not 
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