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Real-life situation: automating chart 
production 

• At my workplace, work is underway to prepare a 
major report which has over 70 different graphs 
in it. 

• Last year, every graph in the report was manually 
created from exported SAS data sets, using Excel.   
– This is time consuming, and has potential for errors. 

• This year, we will use SAS/GRAPH and macros to 
create graphs automatically from SAS data sets. 
– We were already using SAS to prepare the data.  What 

is changing is that chart preparation will also use SAS. 



Creating the Graphs 

• SAS/GRAPH supports many different procedures 
which do many different things.   
– Sometimes the same graph can be produced 

differently by different SAS/GRAPH procedures! 

• We have selected the right SAS/GRAPH 
procedures to create the specific graphs we 
needed. 

• We are now looking in more detail at how to 
tweak the formatting the way we want it. 

• One area where this tweak proved necessary was 
the labelling for pie charts. 



Pie charts and a Labelling Problem 

• In our current installed SAS version (SAS 9.2), PROC 
GCHART’s pie chart support was used to support the 
need for pie charts. 

• By default, PROC GCHART’s pie charts arrange their 
wedges in alphabetical order by label travelling 
counter-clockwise. 

• Default wedge ordering sometimes results in label 
placements which overlap each other.  This is a 
problem. 
– Remember, our goal is to let our programs produce our 

graphs without added formatting or other manual work. 

• How do we adjust our code to prevent this? 



PROC GCHART PIE options 

• Trawling through SAS’s online help, and 
searching the internet turned up several 
options which may affect pie chart labelling: 
– ANGLE: The angle option sets the angle of the first 

wedge placed.  The default is 0 degrees; this is 
roughly equivalent to “3 o’clock.”  Angle can be 
can be set to any value from -180 to 180. 

– CLOCKWISE: The clockwise option instructs SAS to 
place wedges travelling in a clockwise direction, 
rather than counter-clockwise. 



One More PROC GCHART PIE option 

• MIDPOINTS   

– The midpoints option is used to provide a list of 
wedges by wedge name in the desired order of 
placement around the chart. 

– Example:  
pie a_la_mode / sumvar=percent 

    midpoints="Apple" "Cherry"  

      "Pumpkin" "Blueberry"; 

run; 



From Problem to Solution 

• Do we know why labelling problems happen? 

– Labels which are too large for their wedges will 
tend to overlap each other. 

• Having a clear understanding of the problem 
suggests a possible solution. 

– Place wedges whose labels take too much space 
for their wedges next to wedges whose labels do 
not take up too much space for their wedges. 



Measuring Comparative size 

• To do this, we will need to measure relative label 
size. 

• The length of label (by itself) is not enough, and 
the size of the wedge (by itself) is not enough 
either. 
– In order to estimate the label’s size in comparison to 

the wedge, we will need to combine these measures. 

• After some experimentation,  we found a 
measure that seems to work reasonably well: 
– (Number of characters in the label text) x (the 

percentage of the pie outside of the wedge)2. 



Implementing the Solution 

1. Add the relative label length to the data set.   

2. Find an arrangement which separates the 
most problematic wedges from each other.  

3. Convert the arrangement into a set of 
midpoints to be passed to PROC GCHART. 
– Because PROC GCHART is a self-contained 

procedure, we will need to pass the list to it 
using a macro variable. 

4. Produce the output. 

 



Finding a Good Label Arrangement 

• We want to alternate between problem 
wedges and “good neighbour” wedges in 
order to avoid our labelling problem. 

• One way to do this is the following: 

– Sort by size-relative-to-wedge 

– Exchange positions of the 2nd wedge from each 
end of the sort order, 4th from each end of the 
sort order, and so on. 



The code: 

• Create a “relative length of label” variable: 

data pct; 

 set pct; 

 rel_length=length(cause)* 

   ((100-percent)*(100-percent)/10000); 

run; 

• Sort by relative length of label:  

proc sort data=pct; 

 by rel_length; 

run; 



The code, continued: 

• Create a wedge ordering variable: 

data pct; 

 set pct; 

 W_Order+1; 

run; 

• Obtain a value we will use later to exchange wedges: 

proc sql noprint; 

 select max(W_Order)+1 into :W_Switch 

from pct; 

quit; 



The code, continued: 

• Exchange pairs of wedges: 
data pct(drop=alternator); 
  retain alternator 0; 
  set pct; 
 

  if w_order=((&w_Switch.+1)/2) then do; 
    if alternator=1 then alternator=0; 
    else alternator=1; 
    end; 
 

  if alternator=1 then do; 
    alternator=0; 
    w_order=&w_switch.-w_order; 
    end; 
  else alternator=1; 
run; 



The Position Switching Code Explained 

• One non-obvious aspect of the code is how the 
position numbers are changed. 

• We know the total of the position numbers of the 
each pair of wedges to be switched will have the 
same sum. 
– the highest position number plus one. 

• Because we know the value of this sum, we can 
use it to change any position number from the 
current value to the correct new position. 
– The new positional value is this sum minus the current 

position number. 



The Position Switching Code Explained 

• Another aspect of the switching code that may be confusing is 
the use of the RETAINed variable alternator. 

• On any given pass through the code, the value of the 
alternator variable switches from 0 to 1, or from 1 to 0.  It 
does not change in any other way. 

• Switching the value of the alternator variable once for each 
row allows us to identify every second row of the data set.  
This is good - we only want to exchange the positions of every 
second row of the dataset. 

• (... Unless there is an even number of wedges, in which case we’ll 
want to have two neighbouring wedges paired in mid-range. We 
need to either add or skip one switch in the exact center of the 
data set in this case. This is done in the first part of the data step.) 



The code, continued: 

• Fetch the order of the wedges into a macro variable: 
proc sql noprint; 

  select team 

  into :w_List separated by '" "' from pct 

  order by w_order desc; 

quit; 

• Create the bar chart: 
proc gchart data=pct; 

  pie team / sumvar=percent angle=125  

    plabel=(height=1.25 pt) other=0  

    midpoints="&w_list."; 

run; 



From a program to a macro 

• To go from a simple working program to a 
simple generalized macro, there are typically 
four steps: 

– Identify the inputs. 

– Match the inputs to parameters. 

– Wrap the program in a %MACRO statement (with 
the parameters)  and a %MEND statement. 

– Test the macro. 



The Pie Chart Labelling Macro 

• The Inputs: 
 

 

 

• Parameters: 
 

 

 

• The %MACRO statement: 
 



Any questions? 

 


