A Handbook of Statistical Analyses using SAS, third Edition: programs and datasets.

This document describes the online materials accompanying the third edition of  “A Handbook of Statistical Analyses using SAS”.

Solution Manual

A full set of answers to all the exercises given in the book, including SAS code, output and comments on the output, is available separately by emailing Geoff Der at G.Der@sphsu.mrc.ac.uk. There will generally be a charge for this, depending on the format requested and the proposed use. 
Programs and datasets
The contents of this zip file comprise the programs and datasets used in the book together with the additional datasets needed to complete all the exercises.
Extracting the files

When the programs were written the datasets they refer to were held in the directory, c:\handbook3\datasets. The programs will run as they stand if the datasets are extracted to a directory of the same name. To do this copy the zip file to the root of the C drive (i.e. to c:\) and extract the files using the Windows wizard. If another method of extracting the files is used, select the option to “Use Folder Names”.  The programs will be extracted to c:\handbook3\programs. There is one program file for each chapter plus one for the appendix, answers to selected exercises.
If the datasets are extracted to a directory other than c:\handbook3\datasets, the filename statements in the programs will need to be changed accordingly.
Running the Programs

The program for each chapter is self contained. If a dataset from an earlier chapter is used, the code for reading in the data is repeated in the later chapter. However, the program for the answers to selected exercises does not contain the relevant data steps unless new datasets are used. The data steps from the relevant chapter need to be run before the code for the exercises for that chapter.
‘Traditional’ graphics code 
In section 1.8 we gave an introduction to the new statistical graphics procedures that were introduced in version 9.2 of SAS and these procedures were used throughout the remainder of the text. To save space and avoid repetition we did not describe the SAS/GRAPH procedures of previous versions. However, we did mention that the online programs would contain examples using the traditional graphics procedures to produce equivalent graphs to those given in the text. (We give a brief introduction to the traditional graphics below.)
These examples have been commented out in the programs. Readers interested in the traditional graphics will need to remove the /*  and */ which surround the examples before running them.
Output format and layout

The tabular SAS output given in the book was generated using ODS as rtf files with the ‘Theme’ style (see pages 32-35). The layout of the output is determined by the page size settings in force during the SAS session, i.e. by the paper size, orientation and margin sizes. These can be set via the File menu in SAS or by SAS option statements as shown on page 35, where the actual settings used are given.
‘Traditional’ SAS Graphics

Here we give an introduction to the most important of the ‘traditional’ graphics procedures proc gplot and some important graphics options.  

Proc gplot

The simplest use of proc gplot is to produce a scatterplot of two variables, x and y for example.

proc gplot;

   plot y * x;

run;
A wide range of variations on this basic form of plot can be produced by varying the plot statement and using one or more symbol statements. The default plotting symbol is a plus sign.  If no other plotting symbol has been explicitly defined, the default is used and the result is a scatterplot with the data points marked by pluses. The symbol statement may be used to alter the plot character, but also to control other aspects of the plot.  To produce a line plot rather than a scatter plot:

symbol1 i=join;

proc gplot;

   plot y * x;

run;

Here the symbol1 statement uses the i= (interpolation=) option to specify that the points are to be joined.  The points will be plotted in the order in which they occur in the data set, so it is usually necessary to sort the data by the x axis variable first.

The data points will also be marked with pluses, the default plot character.  The v= (value=) option on the symbol statement may be used to vary or remove the plot character.  To change the above example so that only the line is plotted without the individual points being marked the symbol statement would be 

  symbol1 v=none i=join;
Other useful variations on the plot character are: x, star, square, diamond, triangle, hash, dot and circle.  

A variation of the plot statement uses a third variable to plot separate subgroups of the data. 

symbol1 v=square i=join;

symbol2 v=triangle i=join;

proc gplot;

plot y * x = sex;

run;

will produce two lines with different plot characters.  An alternative would be to remove the plot characters and use different types of line for the two subgroups.  The l= (linetype) option of the symbol statement may be used to achieve this, eg:

symbol1 v=none i=join l=1;

symbol2 v=none i=join l=2;

proc gplot;

plot y * x = sex;

run;

Both of the above examples assume that two symbol definitions are being generated - one by the symbol1 statement and the other by symbol2.  However, this is not the case when SAS is generating colour graphics.  The reason is that SAS will use the symbol definition on the symbol1 statement once for each colour currently defined before going on to use symbol2.  If the final output is to be in black and white, then the simplest solution is to begin the program with 

goptions colors=(black);

 If the output is to be in colour, then it is simplest to use the c= (color=) option on the symbol statements themselves.  For example:

symbol1 v=none i=join c=blue;

symbol2 v=none i=join c=red;

proc gplot;

plot y * x = sex;

run;

An alternative is to use the repeat (r =) option on the symbol statement with r=1.  This is also used for the opposite situation, to force a symbol definition to be used repeatedly.  

In table 1.6 we showed several types of xy plot that could be produced by proc sgplot using the different plot statements. Most of these can also be produced using proc gplot with different interpolation options on a symbol statement.
	Type of plot
	Symbol

option

	scatter plot – data values are plotted
	None (default)

	line plot – data values are joined with lines
	i=join

	step plot – data values joined with stepped lines
	i=stepj

	needle plot – vertical line joins the value to the x axis
	i=needle

	regression plot - a scatter plot with a regression line
	i=r

	locally weighted regression 
	-

	penalised Beta splines
	-


Although there is no interpolation option equivalent to a loess plot, proc loess could be used.  A smoothed spline plot, using cubic smoothing splines, can be produced using the i=sm interpolation option.

There are also some equivalents for summary plots: the i=std option can be used to plot means and standard deviations or standard errors; and the i=box option for boxplots. 
Symbol statements are global statements and so remain in effect until reset.  Moreover, all the options set on a symbol statement persist until reset. If a program contains the statement

symbol1 i=join v=diamond c=blue;

and a later symbol statement

symbol1 i=join;

the later plot will also have the diamond plot character as well as the line, and they will be coloured blue.

To reset a symbol1 statement and all its options, include

symbol1;
before the new symbol1 statement.

To reset all the symbol definitions, include

goptions reset=symbol;

Overlaid graphs

Overlaying two or more graphs is another technique which adds to the range of graphs that can be produced.  The statement

plot y*x   z*x  / overlay ;

will produce a graph where y and z are both plotted against x on the same graph.  Without the overlay option two separate graphs would be produced.  Note that it is not possible to overlay graphs of the form y*x=z.

Viewing and printing graphics

For any program that produces graphics, we recommend beginning the program with

goptions reset=all;
and then setting all the options required explicitly.  Under Microsoft Windows a suitable set of graphics options might be:

goptions device=win target=winprtm rotate=landscape ftext=swiss;

The device=win option specifies that the graphics are to be previewed on the screen.  The target=winprtm option specifies that the hardcopy is to be produced on a monochrome printer set up in Windows, which can be configured from the File, Print Setup menu in SAS.  For greyscale or colour printers, use target=winprtg or target=winprtc, respectively.

The rotate option determines the orientation of the graphs.  The alternative is rotate=portrait.

The ftext=swiss option specifies a sans-serif font for the text in the graphs.

When a goptions statement like this is used the graphs will be displayed one by one in the graph window and the program will pause between them with the message "Press Forward to see next graph" in the status line.  The Page Down and Page Up keys are used for Forward and Backward, respectively. 

Traditional graphics and ODS
If an ODS destination is open, then graphs generated by the traditional procedures will be output to the ODS destination as well as appearing in the graph window.  If the system option gstyle is in effect, which is the default, the graphs will also be formatted with the same style as the ODS output.
