LECTURE 4 FEB 24th , 2009
Describing Data
A.   Introduction
One of the first steps for any data analysis project is to generate simple descriptive statistics for all the continuous variables. 
Besides the traditional mean and standard deviation, you may want to use histograms, stem-and-leaf plots, test for normality of distributions, 
and a variety of other descriptive measures.
The data set we will be using during this lecture:
Subject  Gender         Height        Weight
1       M              68.5           155
2       F              61.2           99
3       F              63.0           115
4       M              70.0           205
5       M              68.6           170
6       F              65.1           125
7       M              72.4           220

B.  Describing Data
        
DATA HTWT;


INPUT SUBJECT GENDER $ HEIGHT WEIGHT;

DATALINES;

1        M              68.5           155

2        F              61.2           99

3        F              63.0           115

4        M              70.0           205

5        M              68.6           170

6        F              65.1           125

7        M              72.4           220

;

PROC MEANS DATA=HTWT;

      TITLE 'SIMPLE DESCRIPTIVE STATISTICS';

RUN;

SAS OUTPUT

                                           The MEANS Procedure

            Variable    N            Mean         Std Dev         Minimum         Maximum

            -----------------------------------------------------------------------------

            SUBJECT     7       4.0000000       2.1602469       1.0000000       7.0000000

            HEIGHT      7      66.9714286       4.0044618      61.2000000      72.4000000

            WEIGHT      7     155.5714286      45.7961321      99.0000000     220.0000000

            -----------------------------------------------------------------------------

C.  More descripitive statistics
PROC UNIVARIATE DATA=HTWT;

        TITLE 'MORE DESCRIPTIVE STATISTICS';

        VAR HEIGHT WEIGHT;

RUN;

SAS OUTPUT
The UNIVARIATE Procedure
Variable:  HEIGHT
Moments
N                           7    Sum Weights                  7
Mean               66.9714286    Sum Observations         468.8
Std Deviation       4.0044618    Variance            16.0357143
Skewness           -0.2390545    Kurtosis            -1.1613152
Uncorrected SS       31492.42    Corrected SS        96.2142857
Coeff Variation    5.97935849    Std Error Mean      1.51354429

Basic Statistical Measures
Location                    Variability
Mean     66.97143     Std Deviation            4.00446
Median   68.50000     Variance                16.03571
Mode       .          Range                   11.20000
Interquartile Range      7.00000

                                    Tests for Location: Mu0=0

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

                           Student's t    t  44.24808    Pr > |t|    <.0001

                           Sign           M       3.5    Pr >= |M|   0.0156

     Signed Rank    S        14    Pr >= |S|   0.0156
By default, we get 18 statistics. To get a test of normality, a stem-and-leaf plot, we would add the options NORMAL and PLOT as follows:
PROC UNIVARIATE DATA=HTWT NORMAL PLOT;

        TITLE 'MORE DESCRIPTIVE STATISTICS';

        VAR HEIGHT WEIGHT;

RUN;

SAS OUTPUT
Tests for Normality
Test                  --Statistic---    -----p Value------
Shapiro-Wilk          W     0.956642    Pr < W      0.7895
Kolmogorov-Smirnov    D     0.220093    Pr > D     >0.1500
Cramer-von Mises      W-Sq  0.038859    Pr > W-Sq  >0.2500
  Anderson-Darling      A-Sq  0.224606    Pr > A-Sq  >0.2500
Normal Probability Plot
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D.  DESCRIPTIVE STATISTICS BROKEN DOWN BY SUBGROUPS
Instead of computing descriptive statistics for every subject in your data set, you may want these statistics for specific subgroups of your data. 
For example, we want to describe the data separately for males and females. We can accomplish this two ways. 
PROC SORT DATA=HTWT;

        BY GENDER;

RUN;

PROC MEANS DATA=HTWT N MEAN STD MAXDEC=2;
        BY GENDER;             /* CLASS GENDER */
        VAR HEIGHT WEIGHT;

RUN;

or

PROC MEANS DATA=HTWT N MEAN STD MAXDEC=2;

        CLASS GENDER;             /* CLASS GENDER */
        VAR HEIGHT WEIGHT;

RUN;
E.   frequency distributions
To count how many males and females there are in our sample:
PROC FREQ DATA=HTWT;

        TITLE 'USING PROC FREQ TO COMPUTE FREQUENCIES';

        TABLES GENDER;

RUN;

SAS OUTPUT
The FREQ Procedure
                                                     Cumulative    Cumulative
                  GENDER    Frequency     Percent     Frequency      Percent
                  ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ
                  F                3       42.86             3        42.86
                  M                4       57.14             7       100.00
Note that PROC FREQ does not use a VAR statement to specify on which variable to compute frequencies(as we did with PROC MEANS and PROC UNIVARIATE).
F.  bar graphs
A picture is worth a thousand words.
PROC CHART DATA=HTWT;

        VBAR GENDER; /* HBAR GENDER */
RUN;

PROC GCHART DATA=HTWT;

        VBAR GENDER; /* HBAR GENDER */
RUN;

SAS OUTPUT
USING PROC FREQ TO COMPUTE FREQUENCIES
        GENDER                                                    Cum.              Cum.
                                                            Freq  Freq  Percent  Percent
                 ‚
        F        ‚******************************               3     3    42.86    42.86
                 ‚
        M        ‚****************************************     4     7    57.14   100.00
                 ‚
                 Šƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒˆ
                           1         2         3         4
                                 Frequency
PROC CHART DATA=HTWT;

        TITLE 'DISTRIBUTION OF HEIGHTS';

        VBAR HEIGHT / LEVELS=6;

RUN;

The option LEVELS=6 is an instruction to group the heights so that there will be six equally spaced intervals for the variable HEIGHT. If we leave out any options when we are charting a continuous variable, PROC CHART will use its own grouping algorithm to select the number of levels and the midpoints for the plot.
G.  plotting data
We now are investigating the relationship between height and weight. Our intuition tells us that these two variables are related: The taller a person is the heavier (in general). The best way to display this relationship is to draw a graph of height versus weight.
PROC PLOT DATA=HTWT;
        PLOT WEIGHT*HEIGHT;
RUN;
SAS OUTPUT
DISTRIBUTION OF HEIGHTS
Plot of WEIGHT*HEIGHT.  Legend: A = 1 obs, B = 2 obs, etc.
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To obtain separate graphs for male and female, we use BY statement. 
To use different plotting symbols in a single graph:
PROC PLOT DATA=HTWT;

    PLOT WEIGHT*HEIGHT=GENDER;

RUN;
PROC GPLOT DATA=HTWT;

      PLOT WEIGHT*HEIGHT=GENDER;


SYMBOL VALUE=DOT;

RUN;

H.  creating summary data sets with proc means and proc univariate
Using the OUTPUT statement
PROC MEANS DATA=HTWT NOPRINT NWAY;

        CLASS GENDER;

        VAR HEIGHT WEIGHT;

        OUTPUT OUT=HTWTOUT;

RUN;               
SAS OUTPUT
                             Obs    GENDER    _TYPE_    _FREQ_    _STAT_     HEIGHT     WEIGHT

                    1      F          1         3       N         3.0000      3.000

                    2      F          1         3       MIN      61.2000     99.000

                    3      F          1         3       MAX      65.1000    125.000

                    4      F          1         3       MEAN     63.1000    113.000

                    5      F          1         3       STD       1.9519     13.115

                    6      M          1         4       N         4.0000      4.000

                    7      M          1         4       MIN      68.5000    155.000

                    8      M          1         4       MAX      72.4000    220.000

                    9      M          1         4       MEAN     69.8750    187.500

                   10      M          1         4       STD       1.8173     30.139                  
