One-way ANOVA 

Example 11.1
data  one;

  infile 'a:\One-way\taillite.dat';

  input  id  vehtype  group  positn  speedzn  resptime  

         follotme  folltmec;

  label  vehtype  = ‘Vehicle Type’

         group    = ‘1=Light On   2=Light Off’

         positn   = ‘Light Position’

         resptime = ‘Response Time’

         follotme = ‘Following Time in Video Frames’

         folltmec = ‘Following Time in Categories’

      ;

  if  group = 1;  

run;

proc  glm  data=one;

  class  vehtype;

  model  resptime = vehtype;

  means  vehtype / tukey  lines;

  title  'One-way ANOVA for tail light study’; 

run;

One-way ANOVA for tail light study

The GLM Procedure

Class Level Information

Class         Levels    Values

vehtype            4    1 2 3 4

Number of observations    733
Dependent Variable: resptime   Response Time

                                               Sum of

       Source                      DF         Squares     Mean Square    F Value    Pr > F

       Model                        3       3886.5377       1295.5126       3.75    0.0109

       Error                      729     252025.5278        345.7140

       Corrected Total            732     255912.0655

                      R-Square     Coeff Var      Root MSE    resptime Mean

                      0.015187      41.91847      18.59339         44.35607

       Source                      DF       Type I SS     Mean Square    F Value    Pr > F

       vehtype                      3     3886.537689     1295.512563       3.75    0.0109

       Source                      DF     Type III SS     Mean Square    F Value    Pr > F

       vehtype                      3     3886.537689     1295.512563       3.75    0.0109

Tukey's Studentized Range (HSD) Test for resptime

NOTE: This test controls the Type I experimentwise error rate, but it generally has a higher Type II error rate than REGWQ.

Alpha                                   0.05

Error Degrees of Freedom                 729

Error Mean Square                    345.714

Critical Value of Studentized Range  3.64163

Minimum Significant Difference        5.0403

Harmonic Mean of Cell Sizes         180.4668

NOTE: Cell sizes are not equal.

Means with the same letter are not significantly different.

                      Tukey Grouping          Mean      N    vehtype

                                   A        47.982    169    4

                                   A

                              B    A        45.053    189    3

                              B    A

                              B    A        42.962    157    1

                              B

                              B             41.945    218    2

Example 11.2

data one

infile 'a:\One-way\taillite.dat';

  input  id  vehtype  group  positn  speedzn  resptime  

         follotme  folltmec;

  label  vehtype  = 'Vehicle Type'
         group    = '1=Light On   2=Light Off'
         positn   = 'Light Position'
         resptime = 'Response Time'
         follotme = 'Following Time in Video Frames'
         folltmec = 'Following Time in Categories'
      ;

  if  group = 1;  

run;

proc  glm  data=one;

  class  vehtype;

  model  resptime = vehtype;

  means  vehtype / tukey  lines;

  output out=new  p=yhat  r=resid  student=sresid;

  title  'One-way ANOVA for tail light study'; 

run;

proc  plot  data=new;

  plot  sresid*yhat;

  title2 'Model checking - Studentized residuals vs fitted';

  plot  sresid*vehtype;

  title2 'Model checking - Studentized residuals vs vehtype';

run;

proc univariate data=new plot normal;

  var  sresid;

  title2 'Model checking - normal test and plot';

run;
Model checking - Studentized residuals vs vehtype

                     Plot of sresid*yhat.  Legend: A = 1 obs, B = 2 obs, etc.
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Model checking - normal test and plot

                                     The UNIVARIATE Procedure

                                        Variable:  sresid

                                             Moments

                 N                          24    Sum Weights                 24

                 Mean                        0    Sum Observations             0

                 Std Deviation      1.02150784    Variance            1.04347826

                 Skewness           -0.5791751    Kurtosis            1.67401036

                 Uncorrected SS             24    Corrected SS                24

                 Coeff Variation             .    Std Error Mean      0.20851441

                                    Basic Statistical Measures

                          Location                    Variability

                      Mean     0.000000     Std Deviation            1.02151

                      Median   0.106365     Variance                 1.04348

                      Mode      .           Range                    4.87721

                                            Interquartile Range      1.27421

                                    Tests for Location: Mu0=0

                         Test           -Statistic-    -----p Value------

                         Student's t    t         0    Pr > |t|    1.0000

                         Sign           M         1    Pr >= |M|   0.8388

                         Signed Rank    S         2    Pr >= |S|   0.9559

                                       Tests for Normality

                    Test                  --Statistic---    -----p Value------

                    Shapiro-Wilk          W     0.954249    Pr < W      0.3340

                    Kolmogorov-Smirnov    D     0.143971    Pr > D     >0.1500

                    Cramer-von Mises      W-Sq  0.058111    Pr > W-Sq  >0.2500

                    Anderson-Darling      A-Sq  0.400452    Pr > A-Sq  >0.2500

                                     Quantiles (Definition 5)

                                     Quantile       Estimate

                                     100% Max       2.009568

                                     99%            2.009568

                                     95%            1.378274

                                     90%            1.183421

                                     75% Q3         0.712504

Model checking - normal test and plot

                                     The UNIVARIATE Procedure

                                        Variable:  sresid

                                     Quantiles (Definition 5)

                                     Quantile       Estimate

                                     50% Median     0.106365

                                     25% Q1        -0.561704

                                     10%           -0.763835

                                     5%            -1.485533

                                     1%            -2.867638

                                     0% Min        -2.867638

                                       Extreme Observations

                           ------Lowest------        ------Highest-----

                               Value      Obs            Value      Obs

                           -2.867638        1         0.898164       19

                           -1.485533        4         1.160692        8

                           -0.763835        7         1.183421       13

                           -0.696926       20         1.378274        6

                           -0.628996       12         2.009568        2

                         Stem Leaf                     #             Boxplot

                            2 0                        1                |

                            1                                           |

                            1 224                      3                |

                            0 689                      3             +-----+

                            0 111233                   6             *--+--*

                           -0 443                      3             |     |

                           -0 876665                   6             +-----+

                           -1                                           |

                           -1 5                        1                |

                           -2

                           -2 9                        1                0

                              ----+----+----+----+

Model checking - normal test and plot

                                     The UNIVARIATE Procedure

                                        Variable:  sresid

                                          Normal Probability Plot
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