Worksheet. Model Selection and Outlier Diagnostics    Name  ________________________
1.   Hat matrix leverage values help identify:  (circle one) a. X outliers    b. Y outliers                 

           c.  Both  X and Y outliers. 

2. What is the average of the hat values for a given set of data?_____________

3. What are some rules of thumb for outlying hat values?

________________________________________________________
      ________________________________________________________

4.    Studentized deleted residuals help identify :  (circle one)  a. X outliers    b.Y outliers                 

c. Both  X and Y outliers

5.   Cook’s D values help identify:  (circle one)  a. X outliers    b.Y outliers                 

           c.  Both  X and Y outliers
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                                       The REG Procedure

                                         Model: MODEL1

                                     Dependent Variable: y

                               Adjusted R-Square Selection Method

                            Number of Observations Read          15

                            Number of Observations Used          15

              Number in    Adjusted

                Model      R-Square    R-Square        C(p)    Variables in Model

                     2       0.5342      0.6007      2.0166    x1 x2

                     1       0.5164      0.5509      1.3919    x2

                     3       0.4926      0.6013      4.0000    x1 x2 x3

                     2       0.4784      0.5529      3.3364    x2 x3

                     1       0.3710      0.4159      5.1159    x1

                     2       0.3187      0.4160      7.1139    x1 x3

                     1       -.0065      0.0654     14.7888    x3

6.  What is the ideal value for the C(p) diagnostic? _________________________________________________________________________________________________

7. Which model above has the best C(p)?  ________________________________________________________
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                                       The REG Procedure

                                         Model: MODEL1

                            Dependent Variable: y Creatine clearance

                            Number of Observations Read          15

                            Number of Observations Used          15

                                      Analysis of Variance

                                             Sum of           Mean

         Source                   DF        Squares         Square    F Value    Pr > F

         Model                     2     8488.29980     4244.14990       9.03    0.0041

         Error                    12     5641.30020      470.10835

         Corrected Total          14          14130

                      Root MSE             21.68198    R-Square     0.6007

                      Dependent Mean       86.40000    Adj R-Sq     0.5342

                      Coeff Var            25.09489

                                      Parameter Estimates

                                         Parameter     Standard                        Variance

Variable   Label                   DF     Estimate        Error  t Value  Pr > |t|    Inflation

Intercept  Intercept                1    191.43710     27.38008     6.99    <.0001            0

x1         creatine concentration   1    -21.68706     17.71903    -1.22    0.2445      1.68311

x2         age                      1     -1.35832      0.57635    -2.36    0.0363      1.68311
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                                       The REG Procedure

                                         Model: MODEL1

                            Dependent Variable: y Creatine clearance

                                       Output Statistics

         Dependent Predicted    Std Error           Std Error  Student                   Cook's

     Obs  Variable     Value Mean Predict  Residual  Residual Residual   -2-1 0 1 2           D

       1  132.0000  124.4230      11.3534    7.5770    18.472    0.410 |      |      |    0.021

       2   53.0000   53.3910       9.7689   -0.3910    19.357  -0.0202 |      |      |    0.000

       3   50.0000   49.7844      17.9907    0.2156    12.101   0.0178 |      |      |    0.000

       4   82.0000   65.3420       7.5503   16.6580    20.325    0.820 |      |*     |    0.031

       5  110.0000  115.5653       8.8629   -5.5653    19.788   -0.281 |      |      |    0.005

       6  100.0000   86.6639       9.6975   13.3361    19.392    0.688 |      |*     |    0.039

       7   68.0000   63.9150      10.4660    4.0850    18.989    0.215 |      |      |    0.005

       8   92.0000   88.6273       6.5120    3.3727    20.681    0.163 |      |      |    0.001

       9   60.0000   65.4562       8.4864   -5.4562    19.952   -0.273 |      |      |    0.005

      10   94.0000   84.1186       7.1310    9.8814    20.476    0.483 |      |      |    0.009

      11  105.0000   80.1007       7.2282   24.8993    20.442    1.218 |      |**    |    0.062

      12   98.0000  101.6741       8.3314   -3.6741    20.017   -0.184 |      |      |    0.002

      13  112.0000  117.8482       9.4191   -5.8482    19.529   -0.299 |      |      |    0.007

      14  125.0000  118.9897       9.7615    6.0103    19.360    0.310 |      |      |    0.008

      15   15.0000   80.1007       7.2282  -65.1007    20.442   -3.185 |******|      |    0.423

                                       Output Statistics

                        Hat Diag         Cov                -------------DFBETAS-------------

       Obs  RStudent           H       Ratio      DFFITS    Intercept          x1          x2

         1    0.3955      0.2742      1.7145      0.2431       0.2314      0.0306     -0.1808

         2   -0.0193      0.2030      1.6288     -0.0098       0.0066     -0.0004     -0.0059

         3    0.0171      0.6885      4.1673      0.0254      -0.0015      0.0234     -0.0106

         4    0.8076      0.1213      1.2430      0.3000      -0.1165      0.0968      0.0744

         5   -0.2702      0.1671      1.5281     -0.1210      -0.1019      0.0229      0.0556

         6    0.6718      0.2000      1.4385      0.3359      -0.0622     -0.2633      0.2270

         7    0.2064      0.2330      1.6732      0.1137      -0.0686     -0.0572      0.0960

         8    0.1563      0.0902      1.4175      0.0492       0.0028     -0.0249      0.0185

         9   -0.2626      0.1532      1.5047     -0.1117       0.0233     -0.0697      0.0084

        10    0.4666      0.1082      1.3726      0.1625      -0.0228     -0.0922      0.0899

        11    1.2458      0.1111      0.9831      0.4405      -0.1115     -0.2264      0.2694

        12   -0.1760      0.1477      1.5104     -0.0732      -0.0553     -0.0331      0.0542

        13   -0.2878      0.1887      1.5647     -0.1388      -0.1243      0.0086      0.0803

        14    0.2984      0.2027      1.5894      0.1505       0.1376     -0.0006     -0.0946

        15   -7.7497      0.1111      0.0054     -2.7403       0.6938      1.4084     -1.6762

                          Sum of Residuals                           0

                          Sum of Squared Residuals          5641.30020

                          Predicted Residual SS (PRESS)     7274.27597
8.  Demonstrate the use of the statistical test to determine if observation 15 has a significant studentized deleted residual. Test at alpha = 0.11
a.  H(o): _____________________________________________________________

    H(a): _____________________________________________________________
b.  n = _______  n - p - 1 = ________  alpha / 2n = ________

c.  Find t(1- alpha/2n , n - p - 1) = ___________

d.  Draw the rejection region for this test.

e. Conclusion.  There (IS   IS NOT) significant evidence to suggest observation 15 is an outlier.

9. What do inflated VIF values indicate? _____________________________________________________

10. What are the book’s guidelines for determining an inflated VIF?

   __________________________________________________________________________________________

   __________________________________________________________________________________________

11.  What are the book’s guidelines for determining elevated DFFIT values?  
     __________________________________________________________________________________________

   __________________________________________________________________________________________

12. What do elevated DFFIT values indicate?  
   __________________________________________________________________________________________

   __________________________________________________________________________________________

13 Assuming our data set is of ‘medium’ size, what observations have elevated DFFIT values?

   ​​​​​​​​​_________________________________________________________________________________ 
14.  What are the note’s guidelines for determining elevated DFBETAS values?

     ________________________________________________________________________________ 
   __________________________________________________________________________________________

15. What do elevated DFBETAS values indicate?

   __________________________________________________________________________________ 
   __________________________________________________________________________________________

16 Assuming our data set is of ‘medium’ size, what observations have elevated DFBETAS values?

   ​​​​​​​​​​​​​​​​​​​____________________________________________________________________________ 
17. Assuming our data set is of ‘medium’ size, what observations have elevated ‘hat’ values?

   ________________________________________________________________________________________

18. For our data, what would be the F-distribution recommended cutoff for influential Cooks D           

    Values?  ​​​​​​​​​​​​​​​​​​_____________________________________________  

Try using this online calculator for the F dist. http://www.stat.tamu.edu/~west/applets/fdemo.html
19. What observations have influential Cooks D values?  __________________________________
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data kidney;

input y x1 x2 x3 ;                                                                                                                              

label y = 'Creatine clearance'                                                                                       

         x1 = 'creatine concentration' x2 = 'age' x3 = 'weight' x2x3 = 'age_weight';

 x2x3=x2*x3; 

cards;                                                                                                                                  

  132.0   0.71   38.0   71.0

   53.0   1.48   78.0   69.0

   50.0   2.21   69.0   85.0

   82.0   1.43   70.0  100.0

  110.0   0.68   45.0   59.0

  100.0   0.76   65.0   73.0

   68.0   1.12   76.0   63.0

   92.0   0.92   61.0   81.0

   60.0   1.55   68.0   74.0

   94.0   0.94   64.0   87.0

  105.0   1.00   66.0   79.0

   98.0   1.07   49.0   93.0

  112.0   0.70   43.0   60.0

  125.0   0.71   42.0   70.0

  15.0   1.00   66.0   83.0

;                                                                                                                                       

run;

proc reg data=kidney  ; 

model y=x1 x2 x3 /influence vif r press selection=adjrsq cp ;quit;

plot rstudent.*obs.;

plot press.*obs.;

plot h.*obs.; 

plot dfits.*obs.;

plot cookd.*obs.;

run;quit;

