SAS t-test Commands

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

 This example shows how to import an Excel

 File, set up missing value codes and

 create a permanent SAS data set. It also shows

 boxplots, two-sample t-tests, paired t-tests 

 and one-sample t-tests.

 Filename: ttest.sas

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

PROC IMPORT OUT= WORK.owen

            DATAFILE= "C:\temp\labdata\Owen.xls" 

            DBMS=EXCEL2000 REPLACE;

     GETNAMES=YES;

RUN;

libname labdata "c:\temp\labdata\";

data labdata.owen;

  set owen;

  if vit_a    = 99 then vit_a    = .;

  if head_cir = 99 then head_cir = .;

  if fatfold  = 99 then fatfold  = .;

  if b_weight = 999 then b_weight= .;

  if mot_age  = 99  then mot_age = .;

  if b_order  = 99 then b_order = .;

  if m_height = 999 then m_height=.;

  if f_height = 999 then f_height=.;

  bwt_g = b_weight*10;

  if bwt_g not=. and bwt_g < 2500 then lowbwt=1;

  if bwt_g >=2500 then lowbwt=0; 

  log_fatfold = log(fatfold);

  htdiff = f_height - m_height;

run;

/*Boxplots of continuous variables by SEX*/

proc sort data=labdata.owen;

  by sex;

run;

proc boxplot data=labdata.owen;

  plot bwt_g*sex / boxstyle=schematic;

  plot weight*sex / boxstyle=schematic;

  plot fatfold*sex / boxstyle=schematic;

  plot log_fatfold*sex / boxstyle=schematic;

run;

/*Descriptive Statistics for each level of SEX*/

proc means data=labdata.owen;

  class sex;

  var bwt_g weight fatfold  log_fatfold;

run;

proc means data=labdata.owen;

  by sex;

  var bwt_g weight fatfold  log_fatfold;

run;

/*Independent Samples t-test comparing means of continous

  variables by sex*/

proc ttest data=labdata.owen;

  class sex;

  var bwt_g weight log_fatfold;

run;

/*Paired samples t-test comparing mother's height and father's height*/

proc ttest data=labdata.owen;

  paired f_height*m_height;

run;

proc ttest data=labdata.owen;

  by sex;

  paired f_height*m_height;

run;

/*Paired samples t-test comparing mother's height and father's height*/

proc ttest data=labdata.owen;

  paired f_height*m_height;

run;

proc ttest data=labdata.owen;

  by sex;

  paired f_height*m_height;

run;

/*One-sample t-test to test whether mean of htdiff=0*/

proc univariate data=labdata.owen plot normal;

  var htdiff;

  histogram;

run;
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                                          The MEANS Procedure

                  N

         SEX    Obs   Variable      Label        N           Mean        Std Dev        Minimum

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

           1    514   bwt_g                    497        3340.56    565.3268435        1360.00

                      WEIGHT        WEIGHT     510     15.8952157      3.6217779      9.3800000

                      FATFOLD       FATFOLD    507      4.2518738      0.9720458      2.6000000

                      log_fatfold              507      1.4247028      0.2076417      0.9555114

           2    492   bwt_g                    489        3159.00    611.1350784    910.0000000

                      WEIGHT        WEIGHT     490     15.3520816      3.6670949      8.2400000

                      FATFOLD       FATFOLD    486      4.6695473      2.1489049      2.6000000

                      log_fatfold              486      1.4967524      0.2643232      0.9555114

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                                    N

                           SEX    Obs   Variable      Label          Maximum

                  ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                             1    514   bwt_g                        5170.00

                                        WEIGHT        WEIGHT      41.0800000

                                        FATFOLD       FATFOLD     10.2000000

                                        log_fatfold                2.3223877

                             2    492   bwt_g                        5440.00

                                        WEIGHT        WEIGHT      30.3000000

                                        FATFOLD       FATFOLD     42.0000000

                                        log_fatfold                3.7376696

                  ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

-------------------------------------------- SEX=1 --------------------------------------------

                                      The MEANS Procedure

Variable       Label         N            Mean         Std Dev         Minimum         Maximum

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

bwt_g                      497         3340.56     565.3268435         1360.00         5170.00

WEIGHT         WEIGHT      510      15.8952157       3.6217779       9.3800000      41.0800000

FATFOLD        FATFOLD     507       4.2518738       0.9720458       2.6000000      10.2000000

log_fatfold                507       1.4247028       0.2076417       0.9555114       2.3223877

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

-------------------------------------------- SEX=2 --------------------------------------------

Variable       Label         N            Mean         Std Dev         Minimum         Maximum

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

bwt_g                      489         3159.00     611.1350784     910.0000000         5440.00

WEIGHT         WEIGHT      490      15.3520816       3.6670949       8.2400000      30.3000000

FATFOLD        FATFOLD     486       4.6695473       2.1489049       2.6000000      42.0000000

log_fatfold                486       1.4967524       0.2643232       0.9555114       3.7376696

ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                                      The TTEST Procedure

                                          Statistics

                             Lower CL          Upper CL  Lower CL           Upper CL

Variable  SEX             N      Mean    Mean      Mean   Std Dev  Std Dev   Std Dev  Std Err

bwt_g                   497    3290.7  3340.6    3390.4    532.23   565.33    602.84   25.358

           1

bwt_g                   489    3104.7    3159    3213.3    575.08   611.14    652.05   27.636

           2

bwt_g     Diff (1-2)           108.01  181.57    255.12     563.6   588.49     615.7   37.484

WEIGHT                  510     15.58  15.895     16.21    3.4123   3.6218    3.8588   0.1604

           1

WEIGHT                  490    15.027  15.352    15.678     3.451   3.6671    3.9123   0.1657

           2

WEIGHT    Diff (1-2)           0.0908  0.5431    0.9955     3.491   3.6441    3.8113   0.2305

log_                    507    1.4066  1.4247    1.4428    0.1956   0.2076    0.2213   0.0092

fatfold    1

log_                    486    1.4732  1.4968    1.5203    0.2487   0.2643    0.2821    0.012

fatfold    2

log_      Diff (1-2)           -0.102  -0.072    -0.043    0.2271   0.2371     0.248   0.0151

fatfold

                                           T-Tests

           Variable       Method           Variances      DF    t Value    Pr > |t|

           bwt_g          Pooled           Equal         984       4.84      <.0001

           bwt_g          Satterthwaite    Unequal       975       4.84      <.0001

           WEIGHT         Pooled           Equal         998       2.36      0.0187

           WEIGHT         Satterthwaite    Unequal       995       2.36      0.0187

           log_fatfold    Pooled           Equal         991      -4.79      <.0001

           log_fatfold    Satterthwaite    Unequal       920      -4.76      <.0001

                                    Equality of Variances

               Variable       Method      Num DF    Den DF    F Value    Pr > F

               bwt_g          Folded F       488       496       1.17    0.0842

               WEIGHT         Folded F       489       509       1.03    0.7809

               log_fatfold    Folded F       485       506       1.62    <.0001

                                      The TTEST Procedure

                                          Statistics

                            Lower CL          Upper CL  Lower CL           Upper CL

Difference               N      Mean    Mean      Mean   Std Dev  Std Dev   Std Dev  Std Err

F_HEIGHT - M_HEIGHT    972    13.869  14.422    14.975    8.4096   8.7834    9.1923   0.2817

                                           T-Tests

                      Difference               DF    t Value    Pr > |t|

                      F_HEIGHT - M_HEIGHT     971      51.19      <.0001

-------------------------------------------- SEX=1 --------------------------------------------

                                      The TTEST Procedure

                                          Statistics

                            Lower CL          Upper CL  Lower CL           Upper CL

Difference               N      Mean    Mean      Mean   Std Dev  Std Dev   Std Dev  Std Err

F_HEIGHT - M_HEIGHT    494    13.637  14.435    15.233    8.4958   9.0257    9.6266   0.4061

                                           T-Tests

                      Difference               DF    t Value    Pr > |t|

                      F_HEIGHT - M_HEIGHT     493      35.55      <.0001

-------------------------------------------- SEX=2 --------------------------------------------

                                      The TTEST Procedure

                                          Statistics

                            Lower CL          Upper CL  Lower CL           Upper CL

Difference               N      Mean    Mean      Mean   Std Dev  Std Dev   Std Dev  Std Err

F_HEIGHT - M_HEIGHT    478    13.641  14.408    15.175    8.0263   8.5352    9.1136   0.3904

                                           T-Tests

                      Difference               DF    t Value    Pr > |t|

                      F_HEIGHT - M_HEIGHT     477      36.91      <.0001

                                   The UNIVARIATE Procedure

                                       Variable:  htdiff

                                            Moments

                N                         972    Sum Weights                972

                Mean               14.4218107    Sum Observations         14018

                Std Deviation      8.78341392    Variance            77.1483601

                Skewness           0.31703251    Kurtosis            0.56094005

                Uncorrected SS         277076    Corrected SS        74911.0576

                Coeff Variation    60.9036833    Std Error Mean      0.28172813

                                  Basic Statistical Measures

                        Location                    Variability

                    Mean     14.42181     Std Deviation            8.78341

                    Median   15.00000     Variance                77.14836

                    Mode     15.00000     Range                   68.00000

                                          Interquartile Range     12.00000

                                  Tests for Location: Mu0=0

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

                       Student's t    t  51.19052    Pr > |t|    <.0001

                       Sign           M       445    Pr >= |M|   <.0001

                       Signed Rank    S    219928    Pr >= |S|   <.0001

                                     Tests for Normality

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

                  Shapiro-Wilk          W     0.989839    Pr < W     <0.0001

                  Kolmogorov-Smirnov    D     0.071494    Pr > D     <0.0100

                  Cramer-von Mises      W-Sq  0.364574    Pr > W-Sq  <0.0050

                  Anderson-Darling      A-Sq  2.035331    Pr > A-Sq  <0.0050

                                   Quantiles (Definition 5)

                                    Quantile      Estimate

                                    100% Max            56

                                    99%                 37

                                    95%                 29

                                    90%                 25

                                    75% Q3              20

                                    50% Median          15

                                    25% Q1               8

                                    10%                  3

                                    5%                   0

                                    1%                  -5

                                    0% Min             -12

                                     Extreme Observations

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

                             Value      Obs        Value      Obs

                               -12       13           40      839

                                -7      112           41      305

                                -7      111           41      459

                                -6      701           52      879

                                -6      440           56      125

                                         Missing Values

                                                 -----Percent Of-----

                          Missing                             Missing

                            Value       Count     All Obs         Obs

                                .          34        3.38      100.00

                                 Histogram                         #             Boxplot

          57.5+*                                                   1                0

              .*                                                   1                0

              .

              .*                                                   4                0

              .**                                                  8                0

              .*******                                            34                |

              .****************                                   76                |

          22.5+******************************                    146             +-----+

              .***********************************************   231             *-----*

              .*******************************************       213             |  +  |

              .****************************                      140             +-----+

              .*******************                                92                |

              .*****                                              21                |

              .*                                                   4                |

         -12.5+*                                                   1                0

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

               * may represent up to 5 counts

                                        Normal Probability Plot

                     57.5+                                                  *

                         |                                                  *

                         |

                         |                                                  *

                         |                                               ***+

                         |                                          ******+

                         |                                    ******+

                     22.5+                               ******+

                         |                         *******

                         |                   *******

                         |             *******

                         |      ********+

                         |******+++

                         |*++

                    -12.5+*

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

                              -2        -1         0        +1        +2
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