                  MULTIPLE REGRESSION EXAMPLE (detailed)
                              The MEANS Procedure

Variable            Mean         Std Dev         Minimum         Maximum      N

price
          277894.1        137923.5           84000          920000    522

logprice      12.4346252       0.4316707      11.3385721      13.7321289    522

sqft             2260.63     711.0659325     980.0000000         5032.00    522

bedrms         3.4712644       1.0143585               0       7.0000000    522

baths          2.6417625       1.0641692               0       7.0000000    522

ac             0.8314176       0.3747418               0       1.0000000    522

garag          2.0996169       0.6539705               0       7.0000000    522

pool           0.0689655       0.2536386               0       1.0000000    522

year             1966.90      17.6379243         1885.00         1998.00    522

qual           2.1839080       0.6414128       1.0000000       3.0000000    522

style          3.3448276       2.5628121       1.0000000      11.0000000    522

lotsz           24369.70        11684.08         4560.00        86830.00    522

hway           0.0210728       0.1437648               0       1.0000000    522
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------------------------------------- ac=0 -------------------------------------

Variable            Mean         Std Dev         Minimum         Maximum      N

logprice      12.0965050       0.3202709      11.3385721      13.1011397     88

price          189582.95        72884.49        84000.00       489500.00     88

------------------------------------- ac=1 -------------------------------------

Variable            Mean         Std Dev         Minimum         Maximum      N

logprice      12.5031842       0.4191117      11.7280368      13.7321289    434

price          295800.56       141121.35       124000.00       920000.00    434

------------------------------------ pool=0 ------------------------------------

Variable            Mean         Std Dev         Minimum         Maximum      N

logprice      12.4148654       0.4289868      11.3385721      13.7321289    486

price          272395.92       136712.72        84000.00       920000.00    486

------------------------------------ pool=1 ------------------------------------

Variable            Mean         Std Dev         Minimum         Maximum      N

logprice      12.7013828       0.3808648      12.0725413      13.3518865     36

price          352120.28       134488.25       175000.00       629000.00     36

------------------------------------ hway=0 -----------------------------------

Variable            Mean         Std Dev         Minimum         Maximum      N

logprice      12.4376510       0.4334385      11.3385721      13.7321289    511

price          278924.55       138711.81        84000.00       920000.00    511

------------------------------------ hway=1 ------------------------------------

Variable            Mean         Std Dev         Minimum         Maximum      N

logprice      12.2940646       0.3236932      11.9029385      12.9480100     11

price          230027.27        85013.52       147700.00       420000.00     11

                               The REG Procedure

                                 Model: MODEL1

                         Dependent Variable: logprice

                              Analysis of Variance

                                     Sum of           Mean

 Source                   DF        Squares         Square    F Value    Pr > F

 Model                    11       80.68382        7.33489     228.11    <.0001

 Error                   510       16.39910        0.03216

 Corrected Total         521       97.08292

              Root MSE              0.17932    R-Square     0.8311

              Dependent Mean       12.43463    Adj R-Sq     0.8274

              Coeff Var             1.44209

                              Parameter Estimates

                   Parameter     Standard

 Variable   DF     Estimate        Error  t Value  Pr > |t|  Type I SS  TypeII SS  Estim

 Intercept   1      4.16295      1.22553     3.40    0.0007      80712    0.37103      0 

 sqft        1   0.00033428   0.00002166    15.43    <.0001   68.43499    7.65658  0.551

 bedrms      1     -0.00277      0.00993    -0.28    0.7806    0.03641    0.00250 -0.007

 baths       1      0.03421      0.01299     2.63    0.0087    2.78395    0.22317  0.084

 ac          1      0.02577      0.02427     1.06    0.2889    1.05491    0.03624  0.022

 garag       1      0.04039      0.01542     2.62    0.0091    1.71343    0.22071  0.061

 pool        1      0.05024      0.03177     1.58    0.1144    0.01490    0.08041  0.030

 year        1      0.00386   0.00061757     6.26    <.0001    2.03301    1.25875  0.158

 qual        1     -0.15159      0.02091    -7.25    <.0001    2.35707    1.69050 -0.225
 style       1     -0.01720      0.00405    -4.25    <.0001    0.84070    0.58140 -0.102
 lotsz       1   0.00000476  7.270433E-7     6.54    <.0001    1.33047    1.37702  0.129
 hway        1     -0.08958      0.05543    -1.62    0.1067    0.08398    0.08398 -0.030
                            Covariance of Estimates

 Variable         Intercept             sqft           bedrms            baths   etc.
 Intercept     1.5019245361     -2.306973E-6     -0.000342138      0.002551697

 sqft          -2.306973E-6     4.692934E-10     -4.463089E-8     -8.398318E-8

 bedrms        -0.000342138     -4.463089E-8     0.0000985303      -0.00003901

 baths          0.002551697     -8.398318E-8      -0.00003901     0.0001686251

 ac            0.0045310296     4.2046528E-8     -0.000024927     -7.853645E-6

 garag         0.0030442646     -7.189454E-8     -2.846918E-7     -4.705227E-6

 pool          -0.002642296      -3.11828E-8      -7.38749E-6      -0.00003925

 year          -0.000755047     7.835359E-10     1.5046828E-7      -1.39763E-6

 qual          -0.010051477     1.6447295E-7     -0.000026073     0.0000626044

 style         6.9513384E-6     -3.960034E-8     -1.257553E-6     -5.744446E-6

 lotsz         -2.155392E-7     -1.10904E-12     -3.57395E-10     -8.89955E-10

 hway           0.005149496     7.4927326E-9     -9.773917E-6     0.0000190857
[image: image9.jpg]Studentized Residual
4

Rank for Variable resid




       [image: image10.jpg]Studentized Residual

4

14

12

1

Predicted Value of logprice




[image: image11.jpg]FREQUENCY

500

400

300

200

100

0000 0008 0016 0024 0032 0040 0048 0056 0084 0072 0080 0.088

Cook's D Influence Stafistic



       [image: image12.jpg]FREQUENCY
300

200

100

0.008

0018

0030

0042 0054 0.086

0078

Leverage

0.000

0102 0114 0.126

0138 0.150





[image: image13.jpg]FREQUENCY
140

120
120
110
100
E
&
n
B

a0
E
2
10

27 21 45 09 03 03 09 15 21 27 33

Studentized Residual without Current Obs




                               The REG Procedure

                                 Model: MODEL1

                         Dependent Variable: logprice

                               Output Statistics

            Dependent    Predicted       Std Error

        Obs  Variable        Value    Mean Predict          95% CL Mean

          1   13.2339      13.0452          0.0248      12.9965      13.0939

          2   13.7321      13.4628          0.0334      13.3971      13.5285

          3   13.4939      13.1339          0.0274      13.0800      13.1877

          4   13.3801      12.9070          0.0241      12.8596      12.9543

          5   13.5670      13.8846          0.0701      13.7468      14.0224

         10   13.3047      12.8232          0.0550      12.7150      12.9313

         14   13.1783      12.7278          0.0520      12.6256      12.8300

         51   13.0114      12.6225          0.0479      12.5285      12.7165

         52   12.7068      12.5465          0.0190      12.5091      12.5839

         53   12.4646      12.8103          0.0442      12.7234      12.8972

         54   13.1616      12.7640          0.0475      12.6708      12.8573

         67   12.2549      12.7176          0.0356      12.6476      12.7875

        269   11.8523      12.3849          0.0171      12.3513      12.4184

        332   12.2061      11.6371          0.0330      11.5722      11.7020

        370   12.7936      12.2879          0.0337      12.2217      12.3541

        390   13.0795      13.5934          0.0520      13.4912      13.6956

        407   13.2085      13.8840          0.0461      13.7933      13.9746

        508   12.1548      12.6765          0.0573      12.5640      12.7891

        512   12.9480      12.7135          0.0585      12.5985      12.8285

        513   12.4411      12.5283          0.0634      12.4037      12.6529

        514   12.7799      12.5454          0.0591      12.4293      12.6614

        515   12.0137      12.3345          0.0565      12.2234      12.4455

        516   12.2061      12.2884          0.0595      12.1714      12.4054

        517   12.2061      11.9914          0.0592      11.8752      12.1076

        518   12.0839      12.2316          0.0636      12.1067      12.3565

        519   11.9029      11.9154          0.0577      11.8021      12.0287

        520   12.1479      12.0860          0.0565      11.9751      12.1970

        521   12.1002      12.2526          0.0563      12.1421      12.3631

        522   12.4049      12.3477          0.0560      12.2377      12.4577

                                           Std Error   Student

      Obs    95% CL Predict      Residual   Residual  Residual    -2-1 0 1 2

        1   12.6896    13.4009     0.1887      0.178     1.063  |      |**    |

        2   13.1044    13.8211     0.2694      0.176     1.529  |      |***   |

        3   12.7775    13.4903     0.3600      0.177     2.032  |      |****  |

        4   12.5515    13.2624     0.4731      0.178     2.663  |      |***** |

        5   13.5063    14.2629    -0.3175      0.165    -1.924  |   ***|      |

       10   12.4546    13.1917     0.4815      0.171     2.822  |      |***** |

       14   12.3610    13.0946     0.4505      0.172     2.625  |      |***** |

       51   12.2579    12.9871     0.3889      0.173     2.251  |      |****  |

       52   12.1922    12.9008     0.1603      0.178     0.899  |      |*     |

       53   12.4474    13.1731    -0.3457      0.174    -1.989  |   ***|      |

       54   12.3996    13.1285     0.3975      0.173     2.299  |      |****  |

       67   12.3584    13.0767    -0.4627      0.176    -2.633  | *****|      |

      269   12.0310    12.7387    -0.5326      0.179    -2.984  | *****|      |

      332   11.2789    11.9953     0.5690      0.176     3.228  |      |******|

      370   11.9294    12.6463     0.5057      0.176     2.871  |      |***** |

      390   13.2266    13.9602    -0.5139      0.172    -2.995  | *****|      |

      407   13.5202    14.2478    -0.6754      0.173    -3.898  |******|      |

      508   12.3067    13.0464    -0.5217      0.170    -3.070  |******|      |

      512   12.3429    13.0841     0.2345      0.169     1.384  |      |**    |

      513   12.1546    12.9019    -0.0871      0.168    -0.519  |     *|      |

      514   12.1744    12.9163     0.2345      0.169     1.385  |      |**    |

      515   11.9651    12.7038    -0.3208      0.170    -1.885  |   ***|      |

      516   11.9172    12.6596    -0.0823      0.169    -0.487  |      |      |

      517   11.6204    12.3624     0.2147      0.169     1.268  |      |**    |

      518   11.8578    12.6054    -0.1477      0.168    -0.881  |     *|      |

      519   11.5454    12.2855    -0.0125      0.170   -0.0735  |      |      |

      520   11.7167    12.4554     0.0619      0.170     0.364  |      |      |


      521   11.8834    12.6218    -0.1525      0.170    -0.895  |     *|      |

      522   11.9786    12.7168     0.0572      0.170     0.336  |      |      |

           Cook's             Hat Diag       Cov            ------DFBETAS------

     Obs        D   RStudent         H     Ratio    DFFITS  Intercept      sqft

       1    0.002     1.0627    0.0191    1.0164    0.1484    -0.0115    0.0031

       2    0.007     1.5310    0.0348    1.0038    0.2906    -0.0487    0.1541

       3    0.008     2.0380    0.0234    0.9509    0.3153    -0.0277    0.1636

       4    0.011     2.6788    0.0180    0.8814    0.3631    -0.0541   -0.0415

       5    0.056    -1.9291    0.1530    1.1075   -0.8198    -0.0624   -0.1763

      10    0.069     2.8410    0.0942    0.9358    0.9161     0.4262   -0.1547

      14    0.053     2.6402    0.0841    0.9495    0.8000    -0.1442    0.1155

      51    0.032     2.2596    0.0713    0.9779    0.6259    -0.3010    0.2929

      52    0.001     0.8991    0.0113    1.0160    0.0960    -0.0555    0.0358

      53    0.021    -1.9951    0.0608    0.9929   -0.5077     0.0415   -0.1176

      54    0.033     2.3088    0.0701    0.9717    0.6340     0.0100   -0.1397

      67    0.024    -2.6483    0.0394    0.9044   -0.5366    -0.1282   -0.0540

     269    0.007    -3.0071    0.0090    0.8364   -0.2873     0.1612    0.0725

     332    0.031     3.2587    0.0340    0.8272    0.6110     0.2667   -0.1400

     370    0.025     2.8919    0.0353    0.8728    0.5534     0.0914    0.0247

     390    0.069    -3.0184    0.0841    0.9035   -0.9148     0.1047   -0.5991

     407    0.090    -3.9534    0.0662    0.7627   -1.0525     0.1424   -0.4552   

     508    0.089    -3.0962    0.1020    0.9114   -1.0437     0.2600    0.1689

     512    0.019     1.3849    0.1066    1.0954    0.4783     0.0016   -0.0447

     513    0.003    -0.5190    0.1251    1.1628   -0.1962    -0.0004    0.0007

     514    0.019     1.3863    0.1085    1.0976    0.4836    -0.1092    0.0134

     515    0.033    -1.8896    0.0994    1.0454   -0.6278    -0.0674   -0.0632

     516    0.002    -0.4864    0.1102    1.1443   -0.1712    -0.0416    0.0107
     517    0.016     1.2689    0.1089    1.1062    0.4435    -0.0174    0.0060

     518    0.009    -0.8806    0.1257    1.1499   -0.3339     0.0255   -0.0419

     519    0.000    -0.0734    0.1034    1.1418   -0.0249    -0.0028   -0.0004

     520    0.001     0.3632    0.0991    1.1330    0.1205    -0.0114    0.0088

     521    0.007    -0.8952    0.0985    1.1144   -0.2958    -0.0087    0.0525

     522    0.001     0.3356    0.0975    1.1314    0.1103    -0.0062   -0.0034

    id        price       sqft  beds  baths ac gar pool year qual style lotsz hway

      1    360000    3032       4       4     1    2      0    1972    2     1    22221    0

      2    340000    2058      4        2     1    2      0    1976    2     1    22912    0

      3    250000    1780      4        3     1    2      0    1980    2     1    21345    0

      4    205500    1638      4        2     1    2      0    1963    2     1    17342    0

      5    275500    2196      4       3     1    2       0    1968    2     7    21786    0

    10    160000    1976      3       3     0    1       0    1918    3     1    32358    0

    14    525000    3459      5       4     1    2       0    1978    1     5    35351    0

    51    159000    1690      3       2     0    1       0    1922    3     5    28518    0

    52    160000    1496      2       2     0    1       0    1900    3     5    43335    0

    53    112000    1668      2       1     0    1       0    1948    3     1    19612    0

    54      84000      980       1       1     0    1      0    1951    3     1    17686    0

    67    188700    1748      3       2     1    2       0    1972    3     1    23939    1
  269    237500    1873      3       3     1    2       0    1978    2     3    21998    0

  332    204900    2132      3       3     1    2       0    1969    2     7    23986    0

  370    182500    1691      3       2     1    2       1    1968    2     2    21961    0

  390    171000    1512      2       1     0    1       0    1956    3     1    14774    0


  407    255000    1792      2       2     1    2       0    1955    3     1    31257    0
  508    184500    1304      3       1     1    2       0    1951    3     1    21305    0

  512    129000    1198      2       2     1    2       0    1925    3     1    20918    0

  513    145000    1424      2       1     1    2       0    1947    3     1    16414    0

  514    200000    1370      4       1     0    1       0    1925    3     4      8000    0

  515    149900    1584      3       2     1    2       0    1957    3     1    13514    0

  516    132000    1567      2       1     1    1       0    1934    3     4    12249    0

  517    136900    1409      2       1     0    1       0    1951    3     1    28421    0

  518    137000    1655      2       1     0    1       0    1935    3     1    54651    0

  519    185000    1944      3       2     1    2       0    1939    3     6    17999    0

  520    133500    1922      3       1     0    2       0    1950    3     1    14805    0

  521    124000    1480      3       2     1    2       0    1953    3     1    28351    0

  522      95500    1184      2       1     0    1       0    1951    3     1    14786    0

options linesize = 80;

filename house 'f:\Stat210\Kutner5th\realestate.txt';

data houses;

    infile house firstobs=1;

    input id price sqft bedrms baths ac garag pool year qual style lotsz hway;

    logprice = log(price);

proc means mean stddev min max n;

    var logprice sqft bedrms baths ac garag pool year qual style lotsz hway;

*                                                                       *;

*   next few lines are used to see effect of categorical variable "ac"  *:

*                                                                       *;

proc sort;

    by ac;

proc means mean stddev min max n;

    var logprice price;

    by ac;

*                                   *;

*   plots to explore relationships  *;

*                                   *;

proc gplot;

    plot price*sqft logprice*sqft logprice*bedrms;

proc reg;

    model logprice = sqft bedrms baths ac garag pool year qual style lotsz hway / ss1 ss2 stb covb p r clm cli influence partial;

    output out = resids p = yhat r = resid student = studres cookd = cooks h = lev rstudent = extstud ;

proc rank normal=blom data = resids out = norm;

    var resid;

    ranks nrm;

proc gchart data=norm;

    vbar cooks lev extstud; 

proc gplot data=norm;

    plot studres*nrm studres*yhat;

run;

