SAS Regression Examples
/***********************************************

 SAS EXAMPLE   -- SIMPLE REGRESSION

                  MULTIPLE REGRESSION

                  COLLINEARITY DIAGNOSTICS

 FILENAME: regress1.sas
************************************************/

OPTIONS NODATE FORMDLIM=" " PAGENO=1;

TITLE;

LIBNAME LABDATA "C:\TEMP\LABDATA";

DATA LABDATA.WERNER;

   INFILE "c:\temp\labdata\werner2.dat";

   INPUT ID $ 1-4 AGE 5-8 HT 9-12 WT 13-16
           PILL 17-20  CHOL 21-24 ALB 25-28 1
           CALC 29-32 1 URIC 33-36 1;

   IF HT = 999 THEN HT = .;

   IF WT = 999 THEN WT = .;

   IF CHOL = 600 THEN CHOL = .;

   IF ALB = 99 THEN ALB = .;

   IF CALC = 99 THEN CALC = .;

   IF URIC = 99 THEN URIC = .;

   WTALB=WT+ALB;

  /*CREATE AGEGRP AND AGE INDICATOR DUMMY VARIABLES*/

   IF AGE NOT = . THEN DO;

      IF AGE < 25 THEN AGEGRP = 1;

      IF AGE >= 25 AND AGE < 32 THEN AGEGRP = 2;

      IF AGE >= 32 AND AGE < 42 THEN AGEGRP = 3;

      IF AGE >= 42              THEN AGEGRP = 4;

      AGEDUM1 = (AGEGRP = 1);  

      AGEDUM2 = (AGEGRP = 2);  

      AGEDUM3 = (AGEGRP = 3);  

      AGEDUM4 = (AGEGRP = 4);  

   END;

RUN;

/*******************************************************

 CHECK DATA 

********************************************************/

OPTIONS NOLABEL;

PROC MEANS DATA=LABDATA.WERNER;

     TITLE "DESCRIPTIVE STATISTICS";

RUN;

/***********************************************************

 CORRELATION

************************************************************/

PROC CORR DATA=LABDATA.WERNER;

VAR AGE CHOL;

RUN;

/***********************************************************

 SIMPLE SCATTER PLOT, OR DO THIS IN INSIGHT

************************************************************/

GOPTIONS RESET=ALL;

GOPTIONS DEVICE=WIN TARGET=WINPRTM;

SYMBOL1 COLOR=BLACK VALUE=DOT INTERPOL=RL;

PROC GPLOT;

PLOT CHOL*AGE;

TITLE "SCATTER PLOT WITH REGRESSION LINE";

RUN;

/***********************************************************

 SIMPLE REGRESSION

************************************************************/

OPTIONS LABEL;

PROC REG DATA=LABDATA.WERNER;

     MODEL CHOL=AGE;


 TITLE "SIMPLE REGRESSION WITH NO OPTIONS";

RUN; QUIT;

PROC REG DATA=LABDATA.WERNER;

     MODEL CHOL=AGE / P R CLI CLM;

     PLOT (RSTUDENT.) * (PREDICTED. AGE OBS.);

     OUTPUT OUT=OUTREG1 P=PREDICT1 R=RESID1 RSTUDENT=RSTUD1 

            LCL=LCL1 UCL=UCL1 LCLM=LCLM1 UCLM=UCLM1;

     TITLE "SIMPLE REGRESSION WITH DIAGNOSTIC PLOTS";


 TITLE2 "AND OUTPUT DATA SET TO GET RESIDUALS";

RUN;QUIT;

PROC PRINT DATA=OUTREG1(OBS=10) LABEL;

     VAR ID PILL AGE CHOL  PREDICT1 RESID1 RSTUD1 LCL1 UCL1 LCLM1 UCLM1;

     TITLE "PARTIAL LISTING OF OUTPUT DATA SET";


 TITLE2 "TO CHECK RESIDUALS AND PREDICTED VALUES";

RUN;

PROC UNIVARIATE DATA=OUTREG1 PLOT NORMAL;

     VAR RSTUD1;


 HISTOGRAM;


 QQPLOT / NORMAL(MU=EST SIGMA=EST);

     TITLE "CHECKING RESIDUALS FROM FIRST REGRESSION";


 TITLE2 "FOR NORMALITY";

RUN;

/***********************************************

 MULTIPLE REGRESSION--CHECK FOR COLLINEARITY

***********************************************/

/*FIRST, EXAMINE CORRELATION MATRIX*/

PROC CORR DATA=LABDATA.WERNER NOMISS;

     VAR CHOL AGE CALC URIC ALB WT WTALB;

     TITLE "PEARSON CORRELATION MATRIX";

RUN;

/*TO GET SCATTER-PLOT MATRIX, YOU CAN USE INSIGHT:

  ANALYSIS > MULTIVARIATE(YX).

  CHOOSE CHOL CALC URIC AGE AS Y

  CLICK ON THE OUTPUT BUTTON AND CHOOSE > SCATTER-PLOT MATRIX*/

PROC REG DATA=LABDATA.WERNER;

     MODEL CHOL =  AGE CALC URIC ALB WT / STB TOL VIF COLLIN;


 PLOT RESIDUAL.*PREDICTED.;

     OUTPUT OUT=OUTREG2 P=PREDICT2 R=RESID2 RSTUDENT=RSTUD2;

     TITLE "MULTIPLE REGRESSION ANALYSIS";

     TITLE2 "WITH RESIDUAL DIAGNOSTICS";

RUN;QUIT;

PROC UNIVARIATE DATA=OUTREG2 PLOT NORMAL;

     VAR RESID2;


 HISTOGRAM;


 QQPLOT / NORMAL(MU=EST SIGMA=EST);

     TITLE "CHECKING RESIDUALS FROM MULTIPLE REGRESSION";

RUN;

PROC PRINT DATA=OUTREG2;

  WHERE RESID2 <=-120;

RUN;

PROC REG DATA=LABDATA.WERNER;

     WHERE CHOL > 50;

     MODEL CHOL = AGE CALC URIC ALB WT / STB TOL VIF COLLIN;


 PLOT RESIDUAL.*PREDICTED.;

     OUTPUT OUT=OUTREG3 P=PREDICT3 R=RESID3 RSTUDENT=RSTUD3;

     TITLE "MULTIPLE REGRESSION ANALYSIS";

     TITLE2 "WITH RESIDUAL DIAGNOSTICS";


 TITLE3 "REMOVE OUTLIER FOR CHOLESTEROL";

RUN;QUIT;

PROC UNIVARIATE DATA=OUTREG3 PLOT NORMAL;

     VAR RESID3;


 HISTOGRAM;


 QQPLOT / NORMAL(MU=EST SIGMA=EST);

     TITLE "CHECKING RESIDUALS FROM MULTIPLE REGRESSION";


 TITLE2 "WITH OUTLIER REMOVED";

RUN;

/*COLLINEARITY DIAGNOSTICS*/

PROC REG DATA=LABDATA.WERNER;

     MODEL CHOL =  AGE CALC URIC ALB WT WTALB/ STB TOL VIF COLLIN;

     TITLE "MULTIPLE REGRESSION ANALYSIS";

     TITLE2 "WITH COLLINEARITY";

RUN;QUIT;

PROC REG DATA=LABDATA.WERNER;

     MODEL CHOL = AGE CALC URIC WT WTALB/ STB TOL VIF COLLIN;

     TITLE "MULTIPLE REGRESSION ANALYSIS";

     TITLE2 "REMOVE ALB, BUT STILL HAS COLLINEARITY";

RUN;QUIT;

                                 DESCRIPTIVE STATISTICS                                    

                                      The MEANS Procedure

        Variable      N            Mean         Std Dev         Minimum         Maximum

        ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

        AGE         188      33.8191489      10.1126942      19.0000000      55.0000000

        HT          186      64.5107527       2.4850673      57.0000000      71.0000000

        WT          186     131.6720430      20.6605767      94.0000000     215.0000000

        PILL        188       1.5000000       0.5013351       1.0000000       2.0000000

        CHOL        187     235.1550802      44.5706219      50.0000000     390.0000000

        ALB         186       4.1112903       0.3579694       3.2000000       5.0000000

        CALC        185       9.9621622       0.4795556       8.6000000      11.1000000

        URIC        187       4.7705882       1.1572312       2.2000000       9.9000000

        WTALB       184     135.7978261      20.6557047      98.1000000     219.3000000

        AGEGRP      188       2.5425532       1.1106186       1.0000000       4.0000000

        AGEDUM1     188       0.2340426       0.4245295               0       1.0000000

        AGEDUM2     188       0.2446809       0.4310457               0       1.0000000

        AGEDUM3     188       0.2659574       0.4430215               0       1.0000000

        AGEDUM4     188       0.2553191       0.4372048               0       1.0000000

        ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                                    The CORR Procedure

                               2  Variables:    AGE      CHOL

                                      Simple Statistics

  Variable           N          Mean       Std Dev           Sum       Minimum       Maximum

  AGE              188      33.81915      10.11269          6358      19.00000      55.00000

  CHOL             187     235.15508      44.57062         43974      50.00000     390.00000

                               Pearson Correlation Coefficients

                                  Prob > |r| under H0: Rho=0

                                    Number of Observations

                                              AGE          CHOL

                               AGE        1.00000       0.36923

                                                         <.0001

                                              188           187

                               CHOL       0.36923       1.00000

                                           <.0001

                                              187           187
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                                SIMPLE REGRESSION WITH NO OPTIONS                              

                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: CHOL

                    Number of Observations Read                        188

                    Number of Observations Used                        187

                    Number of Observations with Missing Values           1

                                    Analysis of Variance

                                            Sum of           Mean

        Source                   DF        Squares         Square    F Value    Pr > F
        Model                     1          50373          50373      29.20    <.0001

        Error                   185         319123     1724.99020

        Corrected Total         186         369497
                     Root MSE             41.53300    R-Square     0.1363

                     Dependent Mean      235.15508    Adj R-Sq     0.1317

                     Coeff Var            17.66196

                                    Parameter Estimates

                                  Parameter       Standard

             Variable     DF       Estimate          Error    t Value    Pr > |t|

             Intercept     1      179.96174       10.65564      16.89      <.0001

             AGE           1        1.62897        0.30144       5.40      <.0001

PROC REG DATA=LABDATA.WERNER;

     MODEL CHOL=AGE / P R CLI CLM;

     PLOT (RSTUDENT.) * (PREDICTED. AGE OBS.);

     OUTPUT OUT=OUTREG1 P=PREDICT1 R=RESID1 RSTUDENT=RSTUD1 

            LCL=LCL1 UCL=UCL1 LCLM=LCLM1 UCLM=UCLM1;

     TITLE "SIMPLE REGRESSION WITH DIAGNOSTIC PLOTS";


 TITLE2 "AND OUTPUT DATA SET TO GET RESIDUALS";

RUN;QUIT;
                            SIMPLE REGRESSION WITH DIAGNOSTIC PLOTS                           

                             AND OUTPUT DATA SET TO GET RESIDUALS

                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: CHOL

                    Number of Observations Read                        188

                    Number of Observations Used                        187

                    Number of Observations with Missing Values           1
                                     Analysis of Variance
                                            Sum of           Mean

        Source                   DF        Squares         Square    F Value    Pr > F
        Model                     1          50373          50373      29.20    <.0001

        Error                   185         319123     1724.99020

        Corrected Total         186         369497

                     Root MSE             41.53300    R-Square     0.1363

                     Dependent Mean      235.15508    Adj R-Sq     0.1317

                     Coeff Var            17.66196

                                     Parameter Estimates

                                  Parameter       Standard

             Variable     DF       Estimate          Error    t Value    Pr > |t|
             Intercept     1      179.96174       10.65564      16.89      <.0001

             AGE           1        1.62897        0.30144       5.40      <.0001

                                       Output Statistics
           Dependent Predicted    Std Error

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

         1  200.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604  -15.7991

         2         .  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604         .

         3  243.0000  220.6860       4.0489  212.6980  228.6740  138.3583  303.0136   22.3140

         4   50.0000  220.6860       4.0489  212.6980  228.6740  138.3583  303.0136 -170.6860

         5  158.0000  210.9122       5.4176  200.2239  221.6004  128.2788  293.5455  -52.9122

         6  255.0000  210.9122       5.4176  200.2239  221.6004  128.2788  293.5455   44.0878

         7  210.0000  212.5411       5.1708  202.3399  222.7424  129.9694  295.1129   -2.5411

         8  192.0000  212.5411       5.1708  202.3399  222.7424  129.9694  295.1129  -20.5411

         9  246.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846   31.8299

        10  245.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846   30.8299

        11  208.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846   -6.1701

        12  260.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846   45.8299

        13  204.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846  -10.1701

        14  192.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846  -22.1701

        15  280.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846   65.8299

        16  230.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846   15.8299

        17  215.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846    0.8299

        18  225.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846   10.8299

        19  165.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846  -49.1701

        20  200.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846  -14.1701

        21  220.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846    5.8299

        22  255.0000  214.1701       4.9300  204.4439  223.8963  131.6557  296.6846   40.8299

        23  263.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604   47.2009

        24  173.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604  -42.7991

        25  170.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604  -45.7991

        26  290.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604   74.2009

        27  263.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604   47.2009

        28  220.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604    4.2009

        29  200.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604  -15.7991

        30  192.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604  -23.7991

        31  247.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604   31.2009

        32  175.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604  -40.7991

        33  155.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604  -60.7991

        34  215.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604   -0.7991

        35  200.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604  -15.7991

        36  247.0000  215.7991       4.6962  206.5341  225.0641  133.3377  298.2604   31.2009

        37  220.0000  217.4281       4.4705  208.6083  226.2478  135.0155  299.8406    2.5719

        38  207.0000  217.4281       4.4705  208.6083  226.2478  135.0155  299.8406  -10.4281

        39  266.0000  217.4281       4.4705  208.6083  226.2478  135.0155  299.8406   48.5719

                            SIMPLE REGRESSION WITH DIAGNOSTIC PLOTS                          

                             AND OUTPUT DATA SET TO GET RESIDUALS

                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: CHOL

                                       Output Statistics

                          Std Error     Student                         Cook's

                      Obs  Residual    Residual      -2-1 0 1 2              D
                        1    41.267      -0.383    |      |      |       0.001

                        2         .           .                           .

                        3    41.335       0.540    |      |*     |       0.001

                        4    41.335      -4.129    |******|      |       0.082

                        5    41.178      -1.285    |    **|      |       0.014

                        6    41.178       1.071    |      |**    |       0.010

                        7    41.210     -0.0617    |      |      |       0.000

                        8    41.210      -0.498    |      |      |       0.002

                        9    41.239       0.772    |      |*     |       0.004

                       10    41.239       0.748    |      |*     |       0.004

                       11    41.239      -0.150    |      |      |       0.000

                       12    41.239       1.111    |      |**    |       0.009

                       13    41.239      -0.247    |      |      |       0.000

                       14    41.239      -0.538    |     *|      |       0.002

                       15    41.239       1.596    |      |***   |       0.018

                       16    41.239       0.384    |      |      |       0.001

                       17    41.239      0.0201    |      |      |       0.000

                       18    41.239       0.263    |      |      |       0.000

                       19    41.239      -1.192    |    **|      |       0.010

                       20    41.239      -0.344    |      |      |       0.001

                       21    41.239       0.141    |      |      |       0.000

                       22    41.239       0.990    |      |*     |       0.007

                       23    41.267       1.144    |      |**    |       0.008

                       24    41.267      -1.037    |    **|      |       0.007

                       25    41.267      -1.110    |    **|      |       0.008

                       26    41.267       1.798    |      |***   |       0.021

                       27    41.267       1.144    |      |**    |       0.008

                       28    41.267       0.102    |      |      |       0.000

                       29    41.267      -0.383    |      |      |       0.001

                       30    41.267      -0.577    |     *|      |       0.002

                       31    41.267       0.756    |      |*     |       0.004

                       32    41.267      -0.989    |     *|      |       0.006

                       33    41.267      -1.473    |    **|      |       0.014

                       34    41.267     -0.0194    |      |      |       0.000

                       35    41.267      -0.383    |      |      |       0.001

                       36    41.267       0.756    |      |*     |       0.004

                       37    41.292      0.0623    |      |      |       0.000

                       38    41.292      -0.253    |      |      |       0.000

                       39    41.292       1.176    |      |**    |       0.008

                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: CHOL

                                       Output Statistics

           Dependent Predicted    Std Error

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

       157  253.0000  251.6364       4.3042  243.1447  260.1281  169.2584  334.0145    1.3636

       158  242.0000  251.6364       4.3042  243.1447  260.1281  169.2584  334.0145   -9.6364

       159  160.0000  253.2654       4.5228  244.3424  262.1884  170.8418  335.6890  -93.2654

       160  263.0000  253.2654       4.5228  244.3424  262.1884  170.8418  335.6890    9.7346

       161  250.0000  254.8944       4.7505  245.5222  264.2665  172.4209  337.3678   -4.8944

       162  320.0000  254.8944       4.7505  245.5222  264.2665  172.4209  337.3678   65.1056

       163  257.0000  254.8944       4.7505  245.5222  264.2665  172.4209  337.3678    2.1056

       164  190.0000  254.8944       4.7505  245.5222  264.2665  172.4209  337.3678  -64.8944

       165  230.0000  254.8944       4.7505  245.5222  264.2665  172.4209  337.3678  -24.8944

       166  265.0000  254.8944       4.7505  245.5222  264.2665  172.4209  337.3678   10.1056

       167  297.0000  256.5233       4.9860  246.6865  266.3601  173.9958  339.0509   40.4767

       168  255.0000  256.5233       4.9860  246.6865  266.3601  173.9958  339.0509   -1.5233

       169  257.0000  256.5233       4.9860  246.6865  266.3601  173.9958  339.0509    0.4767

       170  257.0000  256.5233       4.9860  246.6865  266.3601  173.9958  339.0509    0.4767

       171  300.0000  258.1523       5.2283  247.8375  268.4671  175.5664  340.7382   41.8477

       172  225.0000  258.1523       5.2283  247.8375  268.4671  175.5664  340.7382  -33.1523

       173  216.0000  258.1523       5.2283  247.8375  268.4671  175.5664  340.7382  -42.1523

       174  248.0000  258.1523       5.2283  247.8375  268.4671  175.5664  340.7382  -10.1523

       175  306.0000  258.1523       5.2283  247.8375  268.4671  175.5664  340.7382   47.8477

       176  235.0000  258.1523       5.2283  247.8375  268.4671  175.5664  340.7382  -23.1523

       177  195.0000  258.1523       5.2283  247.8375  268.4671  175.5664  340.7382  -63.1523

       178  338.0000  258.1523       5.2283  247.8375  268.4671  175.5664  340.7382   79.8477

       179  255.0000  259.7813       5.4765  248.9769  270.5857  177.1328  342.4297   -4.7813

       180  217.0000  259.7813       5.4765  248.9769  270.5857  177.1328  342.4297  -42.7813

       181  295.0000  261.4102       5.7298  250.1062  272.7143  178.6950  344.1255   33.5898

       182  390.0000  261.4102       5.7298  250.1062  272.7143  178.6950  344.1255  128.5898

       183  250.0000  264.6682       6.2492  252.3394  276.9970  181.8067  347.5297  -14.6682

       184  265.0000  264.6682       6.2492  252.3394  276.9970  181.8067  347.5297    0.3318

       185  227.0000  266.2972       6.5143  253.4454  279.1489  183.3562  349.2381  -39.2972

       186  220.0000  266.2972       6.5143  253.4454  279.1489  183.3562  349.2381  -46.2972

       187  305.0000  267.9261       6.7824  254.5454  281.3069  184.9016  350.9507   37.0739

       188  220.0000  267.9261       6.7824  254.5454  281.3069  184.9016  350.9507  -47.9261

                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: CHOL

                                       Output Statistics

                          Std Error     Student                         Cook's

                      Obs  Residual    Residual      -2-1 0 1 2              D

                      157    41.309      0.0330    |      |      |       0.000

                      158    41.309      -0.233    |      |      |       0.000

                      159    41.286      -2.259    |  ****|      |       0.031

                      160    41.286       0.236    |      |      |       0.000

                      161    41.260      -0.119    |      |      |       0.000

                      162    41.260       1.578    |      |***   |       0.017

                      163    41.260      0.0510    |      |      |       0.000

                      164    41.260      -1.573    |   ***|      |       0.016

                      165    41.260      -0.603    |     *|      |       0.002

                      166    41.260       0.245    |      |      |       0.000

                      167    41.233       0.982    |      |*     |       0.007

                      168    41.233     -0.0369    |      |      |       0.000

                      169    41.233      0.0116    |      |      |       0.000

                      170    41.233      0.0116    |      |      |       0.000

                      171    41.203       1.016    |      |**    |       0.008

                      172    41.203      -0.805    |     *|      |       0.005

                      173    41.203      -1.023    |    **|      |       0.008

                      174    41.203      -0.246    |      |      |       0.000

                      175    41.203       1.161    |      |**    |       0.011

                      176    41.203      -0.562    |     *|      |       0.003

                      177    41.203      -1.533    |   ***|      |       0.019

                      178    41.203       1.938    |      |***   |       0.030

                      179    41.170      -0.116    |      |      |       0.000

                      180    41.170      -1.039    |    **|      |       0.010

                      181    41.136       0.817    |      |*     |       0.006

                      182    41.136       3.126    |      |******|       0.095

                      183    41.060      -0.357    |      |      |       0.001

                      184    41.060     0.00808    |      |      |       0.000

                      185    41.019      -0.958    |     *|      |       0.012

                      186    41.019      -1.129    |    **|      |       0.016

                      187    40.975       0.905    |      |*     |       0.011

                      188    40.975      -1.170    |    **|      |       0.019

                         Sum of Residuals                           0

                         Sum of Squared Residuals              319123

                         Predicted Residual SS (PRESS)         326144

Graphics Output from Proc Reg:
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                              PARTIAL LISTING OF OUTPUT DATA SET                             

                            TO CHECK RESIDUALS AND PREDICTED VALUES

                                                                Studentized     Lower Bound of

                                       Predicted                  Residual           95%

                                        Value of                  without      C.I.(Individual

 Obs     ID     PILL    AGE    CHOL       CHOL      Residual    Current Obs         Pred)

   1    2381      1      22     200     215.799      -15.799      -0.38197         133.338

   2    1946      2      22       .     215.799         .           .              133.338

   3    1610      1      25     243     220.686       22.314       0.53879         138.358

   4    1797      2      25      50     220.686     -170.686      -4.32214         138.358

   5    561       1      19     158     210.912      -52.912      -1.28724         128.279

   6    2519      2      19     255     210.912       44.088       1.07109         128.279

   7    225       1      20     210     212.541       -2.541      -0.06150         129.969

   8    2420      2      20     192     212.541      -20.541      -0.49744         129.969

   9    1649      1      21     246     214.170       31.830       0.77099         131.656

  10    3108      2      21     245     214.170       30.830       0.74669         131.656

         Upper Bound of

              95%          Lower Bound    Upper Bound

        C.I.(Individual    of 95% C.I.    of 95% C.I.

 Obs         Pred)           for Mean       for Mean

   1        298.260          206.534        225.064

   2        298.260          206.534        225.064

   3        303.014          212.698        228.674

   4        303.014          212.698        228.674

   5        293.546          200.224        221.600

   6        293.546          200.224        221.600

   7        295.113          202.340        222.742

   8        295.113          202.340        222.742

   9        296.685          204.444        223.896

  10        296.685          204.444        223.896

                           CHECKING RESIDUALS FROM FIRST REGRESSION                         

                                         FOR NORMALITY
                                  The UNIVARIATE Procedure

                 Variable:  RSTUD1  (Studentized Residual without Current Obs)
                                           Moments
                N                         187    Sum Weights                187

                Mean               0.00005053    Sum Observations     0.0094495

                Std Deviation      1.01138566    Variance            1.02290096

                Skewness           -0.0291683    Kurtosis            1.33758341

                Uncorrected SS     190.259578    Corrected SS        190.259578

                Coeff Variation    2001471.98    Std Error Mean      0.07395984

                                  Basic Statistical Measures
                        Location                    Variability

                    Mean      0.00005     Std Deviation            1.01139

                    Median    0.01153     Variance                 1.02290

                    Mode     -0.38197     Range                    7.52540

                                          Interquartile Range      1.41653

                                 Tests for Location: Mu0=0

                       Test           -Statistic-    -----p Value------
                       Student's t    t  0.000683    Pr > |t|    0.9995

                       Sign           M       1.5    Pr >= |M|   0.8838

                       Signed Rank    S      -155    Pr >= |S|   0.8350

                                     Tests for Normality

                  Test                  --Statistic---    -----p Value------
                  Shapiro-Wilk          W      0.98154    Pr < W      0.0143

                  Kolmogorov-Smirnov    D     0.046295    Pr > D     >0.1500

                  Cramer-von Mises      W-Sq  0.051025    Pr > W-Sq  >0.2500

                  Anderson-Darling      A-Sq  0.473914    Pr > A-Sq   0.2436

                                     Extreme Observations
                          ------Lowest-----        -----Highest-----

                             Value      Obs           Value      Obs
                          -4.32214        4         1.95260      178

                          -2.28462      159         2.07470      149

                          -1.82678      135         2.27460       60

                          -1.75020       96         2.68873       47

                          -1.57914      164         3.20326      182

                                   The UNIVARIATE Procedure

                 Variable:  RSTUD1  (Studentized Residual without Current Obs)

               Stem Leaf                                     #             Boxplot

                  3 2                                        1                0

                  2 7                                        1                |

                  2 013                                      3                |

                  1 5666788899                              10                |

                  1 0000111112223344                        16                |

                  0 5555566666777777778888888889            28             +-----+

                  0 000000011111111222222222222233344444    36             *--+--*

                 -0 4444443333332222222111110000            28             |     |

                 -0 99999888877777766666666665555           29             +-----+

                 -1 44333322222211111000000000              26                |

                 -1 8865555                                  7                |

                 -2 3                                        1                |

                 -2

                 -3

                 -3

                 -4 3                                        1                0

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

                                        Normal Probability Plot

                     3.25+                                                  *

                         |                                                 *+

                         |                                             +**++

                     1.75+                                        ******

                         |                                   *****

                         |                              ******

                     0.25+                         ******

                         |                     *****

                         |               ******

                    -1.25+        ********

                         |   ******++

                         | *++++

                    -2.75++

                         |

                         |

                    -4.25+*

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

                              -2        -1         0        +1        +2

Graphics Output from Proc Univariate:
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                                   PEARSON CORRELATION MATRIX                                 

                                      The CORR Procedure
         7  Variables:    CHOL     AGE      CALC     URIC     ALB      WT       WTALB
                                      Simple Statistics

  Variable           N          Mean       Std Dev           Sum       Minimum       Maximum
  CHOL             181     234.81215      44.80722         42501      50.00000     390.00000

  AGE              181      33.49171       9.89086          6062      19.00000      55.00000

  CALC             181       9.96575       0.47227          1804       8.80000      11.10000

  URIC             181       4.74586       1.12558     859.00000       2.20000       9.90000

  ALB              181       4.11878       0.35852     745.50000       3.20000       5.00000

  WT               181     131.19890      20.49103         23747      94.00000     215.00000

  WTALB            181     135.31768      20.40863         24493      98.10000     219.30000

                          Pearson Correlation Coefficients, N = 181

                                  Prob > |r| under H0: Rho=0
                CHOL         AGE        CALC        URIC         ALB          WT       WTALB
   CHOL      1.00000     0.36650     0.25979     0.29461     0.07506     0.11762     0.11941

                          <.0001      0.0004      <.0001      0.3153      0.1148      0.1093

   AGE       0.36650     1.00000    -0.00494     0.21414    -0.07437     0.24973     0.24943

              <.0001                  0.9474      0.0038      0.3197      0.0007      0.0007

   CALC      0.25979    -0.00494     1.00000     0.17155     0.45498     0.06047     0.06871

              0.0004      0.9474                  0.0209      <.0001      0.4187      0.3581

   URIC      0.29461     0.21414     0.17155     1.00000     0.03736     0.29291     0.29475

              <.0001      0.0038      0.0209                  0.6175      <.0001      <.0001

   ALB       0.07506    -0.07437     0.45498     0.03736     1.00000    -0.23812    -0.22151

              0.3153      0.3197      <.0001      0.6175                  0.0012      0.0027

   WT        0.11762     0.24973     0.06047     0.29291    -0.23812     1.00000     0.99985

              0.1148      0.0007      0.4187      <.0001      0.0012                  <.0001

   WTALB     0.11941     0.24943     0.06871     0.29475    -0.22151     0.99985     1.00000

              0.1093      0.0007      0.3581      <.0001      0.0027      <.0001
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                                  MULTIPLE REGRESSION ANALYSIS                               

                                   WITH RESIDUAL DIAGNOSTICS

                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: CHOL

                    Number of Observations Read                        188

                    Number of Observations Used                        181

                    Number of Observations with Missing Values           7

                                     Analysis of Variance
                                            Sum of           Mean

        Source                   DF        Squares         Square    F Value    Pr > F
        Model                     5          85352          17070      10.82    <.0001

        Error                   175         276032     1577.32432

        Corrected Total         180         361384

                     Root MSE             39.71554    R-Square     0.2362

                     Dependent Mean      234.81215    Adj R-Sq     0.2144

                     Coeff Var            16.91375

                                     Parameter Estimates

                    Parameter      Standard                        Standardized

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

Intercept    1     -55.66568      65.84364     -0.85     0.3990              0             .

 AGE          1       1.51731       0.31310      4.85     <.0001        0.33494       0.91375

 CALC         1      23.13256       7.23435      3.20     0.0016        0.24382       0.75069

 URIC         1       7.77395       2.82519      2.75     0.0066        0.19529       0.86656

 ALB          1      -3.61701       9.72612     -0.37     0.7104       -0.02894       0.72069

 WT           1      -0.09809       0.16119     -0.61     0.5436       -0.04486       0.80319

                                     Parameter Estimates

                                                     Variance

                                 Variable    DF     Inflation
                                 Intercept    1             0

                                 AGE          1       1.09439

                                 CALC         1       1.33210

                                 URIC         1       1.15399

                                 ALB          1       1.38755

                                 WT           1       1.24504

                                    Collinearity Diagnostics

                                                         Condition

                               Number    Eigenvalue          Index

                                    1       5.87226        1.00000

                                    2       0.06389        9.58714

                                    3       0.03985       12.13989

                                    4       0.01979       17.22558

                                    5       0.00317       43.03127

                                    6       0.00104       75.16465

                                   Collinearity Diagnostics

            -----------------------------Proportion of Variation-----------------------------

   Number     Intercept           AGE          CALC          URIC           ALB            WT

        1    0.00005791       0.00200    0.00004819       0.00129    0.00015438    0.00054274

        2       0.00127       0.93760       0.00128       0.01076       0.00570       0.00210

        3       0.00310       0.01098       0.00228       0.91410       0.01133    0.00055001

        4    0.00084135       0.04094       0.00162       0.06181       0.04116       0.75326

        5       0.19460       0.00311       0.07113    0.00089968       0.87927       0.24347

        6       0.80013       0.00537       0.92366       0.01113       0.06239    0.00008896

                          CHECKING RESIDUALS FROM MULTIPLE REGRESSION                        

                                   The UNIVARIATE Procedure

                                 Variable:  RESID2  (Residual)

                                     Tests for Normality

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

                  Shapiro-Wilk          W     0.987091    Pr < W      0.0965

                  Kolmogorov-Smirnov    D     0.042416    Pr > D     >0.1500

                  Cramer-von Mises      W-Sq  0.044298    Pr > W-Sq  >0.2500

                  Anderson-Darling      A-Sq  0.359928    Pr > A-Sq  >0.2500

                          CHECKING RESIDUALS FROM MULTIPLE REGRESSION                        

                                   The UNIVARIATE Procedure

                                 Variable:  RESID2  (Residual)

              Stem Leaf                                        #             Boxplot

                12 3                                           1                0

                10 10                                          2                0

                 8

                 6 1345701127                                 10                |

                 4 3568801123                                 10                |

                 2 01122234446778999124457778899              29             +-----+

                 0 111113566667889011222234445566667777899    39             *--+--*

                -0 988776655544433321111009999988755321       36             |     |

                -2 988775444422211197776411110                27             +-----+

                -4 976542218886632110                         18                |

                -6 9944100                                     7                |

                -8 1                                           1                |

               -10

               -12

               -14 9                                           1                0

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

               Multiply Stem.Leaf by 10**+1

                                  Normal Probability Plot

                      130+                                                  *

                         |                                               * *

                         |                                              +++++

                         |                                        *******

                         |                                    +***+

                         |                               ******

                         |                         *******

                      -10+                    ******

                         |               ******

                         |        ********

                         |   *****++

                         |+*+++

                         |

                         |

                     -150+*

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

                              -2        -1         0        +1        +2

                          CHECKING RESIDUALS FROM MULTIPLE REGRESSION                       

                                                                 P

                                                      A A A A    R

                                                    A G G G G    E        R        R

                                                W   G E E E E    D        E        S

                           P  C        C   U    T   E D D D D    I        S        T

         O        A        I  H   A    A   R    A   G U U U U    C        I        U

         b  I     G  H  W  L  O   L    L   I    L   R M M M M    T        D        D

         s  D     E  T  T  L  L   B    C   C    B   P 1 2 3 4    2        2        2

          2 1946 22 64 160 2   . 3.5   .  7.2 163.5 1 1 0 0 0    .        .      .

          4 1797 25 68 150 2  50 3.8  9.6 3.0 153.8 2 0 1 0 0 199.204 -149.204 -3.98681

         51 3    54 62 120 1 227  .   8.6 2.5    .  4 0 0 0 1    .        .      .

         86 2877 30 68   . 2 212 3.8 10.0 6.6    .  2 0 1 0 0    .        .      .

        103 63   54 67 145 1 320 3.9   .   .  148.9 4 0 0 0 1    .        .      .

        121 2456 37  . 141 1 237  .  10.5 4.5    .  3 0 0 1 0    .        .      .

        161 5    46 66   . 1 250 4.1 10.1 7.3    .  4 0 0 0 1    .        .      .

        185 1149 53  . 178 1 227 3.9   .  5.0 181.9 4 0 0 0 1    .        .      .

                                 MULTIPLE REGRESSION ANALYSIS 
                                  WITH RESIDUAL DIAGNOSTICS

                                REMOVE OUTLIER FOR CHOLESTEROL

                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: CHOL

                    Number of Observations Read                        186

                    Number of Observations Used                        180

                    Number of Observations with Missing Values           6

                                     Analysis of Variance
                                            Sum of           Mean

        Source                   DF        Squares         Square    F Value    Pr > F

        Model                     5          74111          14822      10.20    <.0001

        Error                   174         252927     1453.60481

        Corrected Total         179         327038
                     Root MSE             38.12617    R-Square     0.2266

                     Dependent Mean      235.83889    Adj R-Sq     0.2044

                     Coeff Var            16.16619

                                     Parameter Estimates

                    Parameter      Standard                        Standardized

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

Intercept    1     -43.70332      63.27982     -0.69     0.4907              0             .

 AGE          1       1.43793       0.30122      4.77     <.0001        0.33298       0.91352

 CALC         1      22.33788       6.94770      3.22     0.0016        0.24708       0.75260

 URIC         1       6.44403       2.73256      2.36     0.0195        0.16902       0.86527

 ALB          1      -4.36274       9.33877     -0.47     0.6410       -0.03661       0.72360

                          CHECKING RESIDUALS FROM MULTIPLE REGRESSION                       
                                     WITH OUTLIER REMOVED

                                   The UNIVARIATE Procedure

                                 Variable:  RESID3  (Residual)

                                            Moments

                N                         180    Sum Weights                180

                Mean                        0    Sum Observations             0

                Std Deviation      37.5899098    Variance            1413.00132

                Skewness            0.4126545    Kurtosis            0.41737659

                Uncorrected SS     252927.237    Corrected SS        252927.237

                Coeff Variation             .    Std Error Mean      2.80178646

                                     Tests for Normality

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

                  Shapiro-Wilk          W     0.987225    Pr < W      0.1026

                  Kolmogorov-Smirnov    D     0.047486    Pr > D     >0.1500

                  Cramer-von Mises      W-Sq  0.048523    Pr > W-Sq  >0.2500

                  Anderson-Darling      A-Sq  0.383854    Pr > A-Sq  >0.2500

                                 Variable:  RESID3  (Residual)

                    Stem Leaf                            #             Boxplot

                      13 4                               1                0

                      12

                      11

                      10 27                              2                0

                       9

                       8

                       7 00025                           5                |

                       6 01158                           5                |

                       5 035                             3                |

                       4 033346999                       9                |

                       3 1123346789                     10                |

                       2 001222344578889                15             +-----+

                       1 000011222345555667778899       24             |     |

                       0 011233456667888                15             |  +  |

                      -0 999877652100                   12             *-----*

                      -1 988777776666654433311100000    27             |     |

                      -2 988544320                       9             +-----+

                      -3 987765544432100                15                |

                      -4 9873222111                     10                |

                      -5 988655521000                   12                |

                      -6 8543                            4                |

                      -7 1                               1                |

                      -8                                                  |

                      -9 4                               1                |

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

                     Multiply Stem.Leaf by 10**+1

                                        Normal Probability Plot

                      135+                                                  *

                         |

                         |

                         |                                               * *

                         |                                                 ++

                         |                                               ++

                         |                                           **+*

                         |                                        ***+

                         |                                       **

                         |                                    ****

                         |                                 +***

                         |                               ****

                         |                            ****

                         |                         ****

                         |                       ***

                         |                   *****

                         |                  **

                         |               ****

                         |            ****

                         |       ******

                         |   ** *+++

                         | *  +++

                         |  ++

                      -95+*+

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

                              -2        -1         0        +1        +2

                                MULTIPLE REGRESSION ANALYSIS   
                                     WITH COLLINEARITY

                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: CHOL

                    Number of Observations Read                        188

                    Number of Observations Used                        181

                    Number of Observations with Missing Values           7

                                     Analysis of Variance

                                            Sum of           Mean

        Source                   DF        Squares         Square    F Value    Pr > F
        Model                     5          85352          17070      10.82    <.0001

        Error                   175         276032     1577.32432

        Corrected Total         180         361384

                     Root MSE             39.71554    R-Square     0.2362

                     Dependent Mean      234.81215    Adj R-Sq     0.2144

                     Coeff Var            16.91375

NOTE: Model is not full rank. Least-squares solutions for the parameters are not unique. Some

      statistics will be misleading. A reported DF of 0 or B means that the estimate is biased.

NOTE: The following parameters have been set to 0, since the variables are a linear

      combination of other variables as shown.

                                       WTALB =  ALB + WT

                                     Parameter Estimates

                    Parameter      Standard                        Standardized

 Variable    DF      Estimate         Error   t Value   Pr > |t|       Estimate     Tolerance
 Intercept    1     -55.66568      65.84364     -0.85     0.3990              0             .

 AGE          1       1.51731       0.31310      4.85     <.0001        0.33494       0.91375

 CALC         1      23.13256       7.23435      3.20     0.0016        0.24382       0.75069

 URIC         1       7.77395       2.82519      2.75     0.0066        0.19529       0.86656

 ALB          B      -3.61701       9.72612     -0.37     0.7104       -0.02894       0.72069

 WT           B      -0.09809       0.16119     -0.61     0.5436       -0.04486       0.80319

 WTALB        0             0             .       .        .                  .             .

                                                     Variance

                                 Variable    DF     Inflation

                                 Intercept    1             0

                                 AGE          1       1.09439

                                 CALC         1       1.33210

                                 URIC         1       1.15399

                                 ALB          B       1.38755

                                 WT           B       1.24504

                                 WTALB        0             .

                                   Collinearity Diagnostics

                            Condition   ---------------Proportion of Variation---------------

   Number    Eigenvalue         Index     Intercept           AGE          CALC          URIC

        1       6.85949       1.00000    0.00004242       0.00146    0.00003529    0.00094208

        2       0.06449      10.31327    0.00099816       0.95866       0.00101       0.00592

        3       0.03999      13.09718       0.00244       0.00993       0.00170       0.95676

        4       0.03175      14.69846       0.00311       0.02017       0.00346       0.02491

        5       0.00324      45.97840       0.19319       0.00441       0.07020    0.00033026

        6       0.00104      81.23749       0.80022       0.00536       0.92359       0.01114

        7         1E-12       2619062   8.37423E-17             0    2.6081E-17             0

                                   Collinearity Diagnostics

                                ---------Proportion of Variation---------

                       Number           ALB             WT          WTALB
                            1   4.46038E-11    4.33209E-14    4.08317E-14

                            2   1.712197E-9    3.25171E-13    3.30258E-13

                            3     3.0911E-9    3.37078E-13    3.56888E-13

                            4   1.343628E-8    2.25579E-11    1.90631E-11

                            5   3.497513E-7    4.68292E-12    6.64277E-12

                            6    2.46111E-8    1.56736E-14    6.41191E-16

                            7       1.00000        1.00000        1.00000

NOTE: Singularities or near singularities caused grossly large variance calculations. To

      provide diagnostics, eigenvalues are inflated to a minimum of 1e-12.

                                 MULTIPLE REGRESSION ANALYSIS     
                             REMOVE ALB, BUT STILL HAS COLLINEARITY

                                       The REG Procedure

                                         Model: MODEL1

                                   Dependent Variable: CHOL

                    Number of Observations Read                        188

                    Number of Observations Used                        181

                    Number of Observations with Missing Values           7

                                     Analysis of Variance

                                            Sum of           Mean

        Source                   DF        Squares         Square    F Value    Pr > F
        Model                     5          85352          17070      10.82    <.0001

        Error                   175         276032     1577.32432

        Corrected Total         180         361384

                     Root MSE             39.71554    R-Square     0.2362

                     Dependent Mean      234.81215    Adj R-Sq     0.2144

                     Coeff Var            16.91375

                                     Parameter Estimates

                    Parameter      Standard                        Standardized

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

Intercept    1     -55.66568      65.84364     -0.85     0.3990              0             .

 AGE          1       1.51731       0.31310      4.85     <.0001        0.33494       0.91375

 CALC         1      23.13256       7.23435      3.20     0.0016        0.24382       0.75069

 URIC         1       7.77395       2.82519      2.75     0.0066        0.19529       0.86656

 WT           1       3.51892       9.68053      0.36     0.7167        1.60926    0.00022270

 WTALB        1      -3.61701       9.72612     -0.37     0.7104       -1.64746    0.00022240

                                                     Variance

                                 Variable    DF     Inflation

                                 Intercept    1             0

                                 AGE          1       1.09439

                                 CALC         1       1.33210

                                 URIC         1       1.15399

                                 WT           1    4490.31860

                                 WTALB        1    4496.33518

                                                         Condition

                               Number    Eigenvalue          Index

                                    1       5.87558        1.00000

                                    2       0.06171        9.75756

                                    3       0.03862       12.33390

                                    4       0.02299       15.98623

                                    5       0.00109       73.54004

                                    6    0.00000254     1519.54105

                                   Collinearity Diagnostics

            -----------------------------Proportion of Variation-----------------------------

   Number     Intercept           AGE          CALC          URIC            WT         WTALB

        1    0.00005766       0.00200    0.00004796       0.00129   1.511985E-7   1.411491E-7

        2    0.00098074       0.99081    0.00097177       0.02537    0.00000262    0.00000246

        3       0.00185    0.00010745       0.00112       0.94320    0.00001005    0.00000910

        4       0.02232    0.00008093       0.02043       0.01485    0.00005618    0.00004528

        5       0.94464       0.00677       0.75242       0.01346   1.709536E-7    0.00000140

        6       0.03016    0.00023057       0.22500       0.00183       0.99993       0.99994
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