Simple Linear Regression 

Example 1 

data  one;

  infile  'a:\simpleReg\Assay.dat';

  input  concen  absorb; 

  concen = log(concen);

  label  concen = 'log of concentration of DNase'
         absorb = 'Optical density'


 ;

run;

proc  reg  data=one;

  model  absorb = concen / p;

  plot   absorb*concen='+'  p.*concen='*'  / overlay;

title  'Regression line and Scatterplot for Assay data';

run;

Regression line and Scatterplot for Assay data

The REG Procedure

Model: MODEL1

Dependent Variable: absorb Optical density

Analysis of Variance

                                              Sum of           Mean

          Source                   DF        Squares         Square    F Value    Pr > F

          Model                     1       13.80071       13.80071     822.04    <.0001

          Error                    40        0.67154        0.01679

          Corrected Total          41       14.47224

                       Root MSE              0.12957    R-Square     0.9536

                       Dependent Mean        0.81874    Adj R-Sq     0.9524

                       Coeff Var            15.82559

                                       Parameter Estimates

                                                    Parameter      Standard

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

 Intercept   Intercept                       1       0.63420       0.02100     30.19     <.0001

 concen      log of concentration of DNase   1       0.41350       0.01442     28.67     <.0001

Regression line and Scatterplot for Assay data

The REG Procedure

Model: MODEL1

Dependent Variable: absorb Optical density

Output Statistics

                                       Dep Var    Predicted

                              Obs       absorb        Value     Residual

                                1       0.1590      -0.0411       0.2001

                                2       0.1550      -0.0411       0.1961

                                3       0.1370      -0.0411       0.1781

                                4       0.1230      -0.0411       0.1641

                                5       0.1520      -0.0411       0.1931

                                6       0.1480      -0.0411       0.1891

                                7       0.2460       0.2455     0.000488

                                8       0.2520       0.2455     0.006488

                                9       0.2250       0.2455      -0.0205

                               10       0.2070       0.2455      -0.0385

                               11       0.2260       0.2455      -0.0195

                               12       0.2220       0.2455      -0.0235

                               13       0.4270       0.5321      -0.1051

                               14       0.4110       0.5321      -0.1211

                               15       0.4010       0.5321      -0.1311

                               16       0.3830       0.5321      -0.1491

                               17       0.3920       0.5321      -0.1401

                               18       0.3830       0.5321      -0.1491

                               19       0.7040       0.8187      -0.1147

                               20       0.6840       0.8187      -0.1347

                               21       0.6720       0.8187      -0.1467

                               22       0.6810       0.8187      -0.1377

                               23       0.6580       0.8187      -0.1607

                               24       0.6440       0.8187      -0.1747

                               25       0.9940       1.1054      -0.1114

                               26       0.9800       1.1054      -0.1254

                               27       1.1160       1.1054       0.0106

                               28       1.0780       1.1054      -0.0274

                               29       1.0430       1.1054      -0.0624

                               30       1.0020       1.1054      -0.1034

                               31       1.4210       1.3920       0.0290

                               32       1.3850       1.3920    -0.006964

                               33       1.5540       1.3920       0.1620

                               34       1.5260       1.3920       0.1340

                               35       1.4660       1.3920       0.0740

                               36       1.3810       1.3920      -0.0110

                               37       1.7150       1.6786       0.0364

                               38       1.7210       1.6786       0.0424

                               39       1.9320       1.6786       0.2534

                               40       1.9140       1.6786       0.2354

                               41       1.7430       1.6786       0.0644

                               42       1.7240       1.6786       0.0454

Regression line and Scatterplot for Assay data

The REG Procedure

Model: MODEL1

Dependent Variable: absorb Optical density

                           Sum of Residuals                           0

                           Sum of Squared Residuals             0.67154

                           Predicted Residual SS (PRESS)        0.75202
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Example 2
data  one;

  infile  'D:\sta4102a\simpleReg\Assay.dat';

  input  concen  absorb; 

  concen = log(concen);

  label  concen = 'log of concentration of DNase'
         absorb = 'Optical density'


 ;

run;

proc  reg  data=one;

  model  absorb = concen / clm  cli;

title  'Confidence intervals and Prediction intervals'; 

title2 'for DNase Data';

run;

Confidence intervals and Prediction intervals

for Dnase

The REG Procedure

Model: MODEL1

Dependent Variable: absorb Optical density

Output Statistics

              Dep Var Predicted    Std Error

        Obs    absorb     Value Mean Predict     95% CL Mean        95% CL Predict    Residual

          1    0.1590   -0.0411       0.0360   -0.1139    0.0317   -0.3129    0.2307    0.2001

          2    0.1550   -0.0411       0.0360   -0.1139    0.0317   -0.3129    0.2307    0.1961

          3    0.1370   -0.0411       0.0360   -0.1139    0.0317   -0.3129    0.2307    0.1781

          4    0.1230   -0.0411       0.0360   -0.1139    0.0317   -0.3129    0.2307    0.1641

          5    0.1520   -0.0411       0.0360   -0.1139    0.0317   -0.3129    0.2307    0.1931

          6    0.1480   -0.0411       0.0360   -0.1139    0.0317   -0.3129    0.2307    0.1891

          7    0.2460    0.2455       0.0283    0.1884    0.3027   -0.0225    0.5135  0.000488

          8    0.2520    0.2455       0.0283    0.1884    0.3027   -0.0225    0.5135  0.006488

          9    0.2250    0.2455       0.0283    0.1884    0.3027   -0.0225    0.5135   -0.0205

         10    0.2070    0.2455       0.0283    0.1884    0.3027   -0.0225    0.5135   -0.0385

         11    0.2260    0.2455       0.0283    0.1884    0.3027   -0.0225    0.5135   -0.0195

         12    0.2220    0.2455       0.0283    0.1884    0.3027   -0.0225    0.5135   -0.0235

         13    0.4270    0.5321       0.0224    0.4869    0.5773    0.2664    0.7979   -0.1051

         14    0.4110    0.5321       0.0224    0.4869    0.5773    0.2664    0.7979   -0.1211

         15    0.4010    0.5321       0.0224    0.4869    0.5773    0.2664    0.7979   -0.1311

         16    0.3830    0.5321       0.0224    0.4869    0.5773    0.2664    0.7979   -0.1491

         17    0.3920    0.5321       0.0224    0.4869    0.5773    0.2664    0.7979   -0.1401

         18    0.3830    0.5321       0.0224    0.4869    0.5773    0.2664    0.7979   -0.1491

         19    0.7040    0.8187       0.0200    0.7783    0.8591    0.5538    1.0837   -0.1147

         20    0.6840    0.8187       0.0200    0.7783    0.8591    0.5538    1.0837   -0.1347

         21    0.6720    0.8187       0.0200    0.7783    0.8591    0.5538    1.0837   -0.1467

         22    0.6810    0.8187       0.0200    0.7783    0.8591    0.5538    1.0837   -0.1377

         23    0.6580    0.8187       0.0200    0.7783    0.8591    0.5538    1.0837   -0.1607

         24    0.6440    0.8187       0.0200    0.7783    0.8591    0.5538    1.0837   -0.1747

         25    0.9940    1.1054       0.0224    1.0602    1.1505    0.8396    1.3711   -0.1114

         26    0.9800    1.1054       0.0224    1.0602    1.1505    0.8396    1.3711   -0.1254

         27    1.1160    1.1054       0.0224    1.0602    1.1505    0.8396    1.3711    0.0106

         28    1.0780    1.1054       0.0224    1.0602    1.1505    0.8396    1.3711   -0.0274

         29    1.0430    1.1054       0.0224    1.0602    1.1505    0.8396    1.3711   -0.0624

         30    1.0020    1.1054       0.0224    1.0602    1.1505    0.8396    1.3711   -0.1034

         31    1.4210    1.3920       0.0283    1.3348    1.4491    1.1239    1.6600    0.0290

         32    1.3850    1.3920       0.0283    1.3348    1.4491    1.1239    1.6600 -0.006964

         33    1.5540    1.3920       0.0283    1.3348    1.4491    1.1239    1.6600    0.1620

         34    1.5260    1.3920       0.0283    1.3348    1.4491    1.1239    1.6600    0.1340

         35    1.4660    1.3920       0.0283    1.3348    1.4491    1.1239    1.6600    0.0740

         36    1.3810    1.3920       0.0283    1.3348    1.4491    1.1239    1.6600   -0.0110

         37    1.7150    1.6786       0.0360    1.6057    1.7514    1.4068    1.9504    0.0364

         38    1.7210    1.6786       0.0360    1.6057    1.7514    1.4068    1.9504    0.0424

         39    1.9320    1.6786       0.0360    1.6057    1.7514    1.4068    1.9504    0.2534

         40    1.9140    1.6786       0.0360    1.6057    1.7514    1.4068    1.9504    0.2354

         41    1.7430    1.6786       0.0360    1.6057    1.7514    1.4068    1.9504    0.0644

         42    1.7240    1.6786       0.0360    1.6057    1.7514    1.4068    1.9504    0.0454

Example 3

data  one;

  infile  'D:\sta4102a\simpleReg\Assay.dat';

  input  concen  absorb; 

  concen = log(concen);

  label  concen = 'log of concentration of DNase'
         absorb = 'Optical density'


 ;

run;

proc  reg  data=one;

  model  absorb = concen;

  output  out=new  p=yhat  student=resid;

run;

proc plot data=new;

  plot absorb*yhat;

  title 'Checking  Y vs Y-hat';

  plot resid*yhat;

  title 'Checking  Studentised residuals vs Y-hat';

  plot resid*concen;

  title 'Checking Syudentised residuals vs X';

run;

proc univariate normal plot data=new;

  var resid;

title  'Model checking: Normal test and plot';

run;

Checking Syudentised residuals vs X

Plot of absorb*yhat.  Legend: A = 1 obs, B = 2 obs, etc.
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Checking Syudentised residuals vs X

Plot of resid*yhat.  Legend: A = 1 obs, B = 2 obs, etc.
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Checking Syudentised residuals vs X

Plot of resid*concen.  Legend: A = 1 obs, B = 2 obs, etc.
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                                      log of concentration of DNase

Model checking: Normal test and plot

The UNIVARIATE Procedure

Variable:  resid  (Studentized Residual)

                                             Moments

                 N                          42    Sum Weights                 42

                 Mean               0.00954131    Sum Observations    0.40073493

                 Std Deviation      1.01586926    Variance            1.03199035

                 Skewness           0.48394483    Kurtosis            -0.9773603

                 Uncorrected SS      42.315428    Corrected SS        42.3116045

                 Coeff Variation    10647.0652    Std Error Mean      0.15675203

                                    Basic Statistical Measures

                          Location                    Variability

                      Mean      0.00954     Std Deviation            1.01587

                      Median   -0.12051     Variance                 1.03199

                      Mode     -1.16844     Range                    3.40119

                                            Interquartile Range      1.53456

                                    Tests for Location: Mu0=0

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

                         Student's t    t  0.060869    Pr > |t|    0.9518

                         Sign           M        -2    Pr >= |M|   0.6440

                         Signed Rank    S       2.5    Pr >= |S|   0.9755

                                       Tests for Normality

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

                    Shapiro-Wilk          W       0.9162    Pr < W      0.0046

                    Kolmogorov-Smirnov    D     0.147174    Pr > D      0.0219

                    Cramer-von Mises      W-Sq  0.157174    Pr > W-Sq   0.0195

                    Anderson-Darling      A-Sq  1.139625    Pr > A-Sq  <0.0050

                                     Quantiles (Definition 5)

                                     Quantile       Estimate

                                     100% Max       2.036241

                                     99%            2.036241

                                     95%            1.607805

                                     90%            1.551561

                                     75% Q3         0.585505

                                     50% Median    -0.120509

Model checking: Normal test and plot

The UNIVARIATE Procedure

Variable:  resid  (Studentized Residual)

                                     Quantiles (Definition 5)

                                     Quantile       Estimate

                                     25% Q1        -0.949051

                                     10%           -1.146227

                                     5%            -1.168440

                                     1%            -1.364946

                                     0% Min        -1.364946
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Model checking: Normal test and plot

The UNIVARIATE Procedure

Variable:  resid  (Studentized Residual)

                                          Normal Probability Plot
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