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But Shades of Grey Are the Colon I See" 
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introduction 

Choosing colors becomes an issue when creating color slides for professional meetings. 
If greyshades are poorly chosen for maps, the legend cannot be easily interpreted. This 
paper presents a two-part SAS1M program to enable one to quickly test different 
foreground and background color or grey shade combinations. The first part of the 
program uses the WINDOW statement from SAS/Baselld to enable a user to enter up 
to 16 foreground and background color combinations. The second part of the program 
displays these color combinations in 16 rectangles using annotate macros provided with 
SAS/Graph 1M software. 

Program Part 1: Entering Colon with the WINDOW Statement 

The WINDOW statement is included in SAS/BaseN software. Figure 1 shows the 
SAS window for entering foreground and background colors on the screen. The colors 
are saved as values of variables named TEXTI-TBXT16 and BARI-BAR16 in a SAS 
data set. Then these values are converted to SAS macro values using the CALL 
SYMPUT command. The macro values are then used in the annotate macros % BAR 
and % LABEL. The following portion of the SAS program produces the window in 
flgure1: 

COMMAND ---> 
Please enter background colors and tm 
colors for up to 16 rectangles. when done •. 
enter DONE at the command prompt. 

BACKGROUND: F'ORroROOND: 

f1gurel 

• -Shades of Grey· by Billy loel, The River or Dreams Album, 1992 Impulsive Music (ASCAP) 
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'" Ibis is c:\mwsug94\viewcolr.B8S; 

'" activate the graph macros from lIDIlomac.as; 
%annomac; 

... open a user interface window named colorsl to enable entry 

... of baclcground rectangle colors and forearound text colors; 
datu; 
window colorsl color= blue 
12 @S 'Please enter background colors and text' 

c=yenow 
13 @S 'colors for up to 16 rectaDg1es. When done,' 

c=yellow 
14 @S 'enter DONE at Ihe command prompt.' 

c=yeUow 
16 @S 'BACKGROUND:' @2S 'FOREGROUND:' c=wbite 
117 @S barf $charS. c=cyan attr=rev _video autoskip=yes 
@2S textl $charS. c=cyan attr=rev_video autoskip=yes 
,S@Sbaa$charS. c=cyan attr=rev_video autoskip=yes 
@2S text2 $charS. c=cyan attr=rev_video autoskip=yes 

fI9 @S bar3 $charS. c=cyan attr=rev_ video autoskip=yes 
@2S text3 $char8. c=cyan attr=rev_video autoskip=yes 
'IO@S bar4 $char8. c=cyan attr=rev_video autoskip=yes 
@2Stext4$char8. c=cyan attr=rev_video autoskip=yes 
'II @S barS $char8. c=cyan attr=rev_video autoskip=yes 
@2S textS $cbarR. c=cyan attr=rev_video autoskip=yes 
'12 @S bar6 $char8. c=cyan attr=rev _ video autoskip=yes 
@2S text6 $cbarS. c=cyau attr=rev_video autoskip=yes 

113 @S bar7 $charS. c=cyan attr=rev_video antoskip=yes 
@2S text7 $charS. c=cyan attr=rev_video autoskip=yes 

114@S barS $char8. c=cyan attr=rev_video antoskip=yes 
@2S textS $charR. c=cyan attr=rev _ video antosltip=yes 
liS @S bat9 $char8. c=cyan attr=rev_video antoskip=yes 
@2S tex19 $cbar8. c=cym attr=rev _ video autoslip=yes 

116 @SbarI0$char8. c=cyan attr=mcvideo autoskip=yes 
@2S texUO ScharR. c=cyan attr=rev_video autoskip=yes 
'17 @Sbarll $char8. c=cym attr=rev_video autoskip=yes 
@2S textll ScbarS. c=cyan attr=rev_video autoskip=yes 
'18@SbarI2Scbar8. c=cyan attr=rev_video autoskip=yes 
@2S textl2 $charS. c= cyan attr"" rev_video autoskip=yes 
119 @S barl3 $charS. c=cym attr=rev_video autoskip""yes 
@2S textl3 $charS. c=cyan attr=rev_video autoskip=yes 

120 @S barf4 ScharS. c=cyan attr= rev_video autoskip= yes 
@2S text I 4 $cbar8. c=cyan attr=rev_video autoskip=yes 

121 @SbarlS ScharS. c=cym attr=rev_video antoskip=yes 
@2S lextlS $charS. c=cyan attr=rev_video antoslcip=yes 

#22 @S barl6 $charS. c=cyan attr=rev_video autoskip=yes 
@2S texll6 Schar8. c=cyan attr=rev_video autoskip=yes; 

do while (upc.aseLcmdJ De 'DONE'); 
display colors 1 blank; 
end; 

output; 
stop; 
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• next convert the sas VMS barl-barl6 and texU-textt6 to 
• macro variables which will be used in the annotate macros ';label 
• for text and "bar for rectangles for selected colors; 
options aosymbolgen nomprint; 
data_DulU 
set a; 

caD symput('barl' ,bar.): caR symput('texn' ,textl); 
call symput('bar2' ,bar2): call symput('text2' ,text2): 
call symput('bar3' ,bar3); caR symput('textJ' ,textJ); 
call symput('bar4' ,bar4): caD symput('text4' ,text4); 
call symput('barS' ,barS): caD symput('textS' ,textS): 
call symput('bar6' ,bar6); call symput('text6' ,tex(6); 
caD symput{,bar7' ,bar7): caD symput('text7' ,text7): 
call symput('barS' ,barS): call symput(' textS' ,textS): 
call symput('bSJ9' ,bar9): caD symput('text9' ,texl9): 
caD symput('barlO' ,bartO); call symput('textlO' ,textlO): 
call symput('barll' ,barl t); call symput('textll' ,textlt); 
call symput('bar12' ,barI2); call symput('textl2' ,textl2): 
call symput('bar13' ,bart 3); call symput('textl3' ,text13); 
call symput{'bar14' ,barI4); call symput('textl4' ,text14); 
call symput('barlS' ,barIS); call symput('textlS' ,texUS); 
call symput('bar16' ,bar16); call symput('textl6' ,texIl6); 
run: 

Program Part 2: Displaying the Foreground/Background Color Combinations In 
16 Rectangles 

Because this paper is being produced in black and white, the figures for this written 
paper will be produced in grey shades instead of in color. The examples for the oral 
presentation will include both grey shades and colors, If . one is using a non-color 
printer for producing maps, it is very important to choose greyshading so that the 
shades can be distinguished from each other. It is also desirable to assign light shades 
to low values in the legend and darker shades to higher values. There are 256 named 
greyshade values in SAS/Gra.phTM. Figure 2 displays 16 greyshade rectangles ranging 
from color grayID to gray20. Note that gray20 was chosen as the darkest grey shade 
because any darker greys were unable to display black text for labeling. The following 
SAS code uses the values which were input from the color entry window to produce 16 
rectangles : 

• crested three annotate data sets: 
• (I) bars- to draw and color in the rectan81es 
• (2) centers- to place and color the text in the center of rectangle 
• (3) top- to denote the color of the rectangle at the top of rectangle;; 

,options device=xcolor cback=white colora=(black) rotate=portraiI; 
data bars; 
• set default lengths for macro variables: 
%dclanno: 
• set reference coordinates to x.y grid ranging from 0 to 100 data values; 
"system(2.2,.): 
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"'recti; "bar(4,76,24,96,&barl,l,solid); output; 
"'rect2; "bar(28,76,48,96,&bar2.I,soUd): output; 
"'rect3: "bar(S2,76,72,96,&bar3,I,solid); output; 
"'rect4; "bar(76, 76, 96, 96,&bar4, l,soUd): output; 
"'reclS; "bar(4,S2,24,72,&barS, I,solid); output; 
"'rect6: "bar(28,S2, 48, 72,&bar6, I,solid); output; 
"'rect7; "bar(S2,S2,12,72,&bar7,I,solid); output; 
"'rectS; "bar(76,S2,96,72,&bar8, I ,solid); output; 
"'rect9: "bar(4,28,24,48,&bar9,l,solid); output; 
"'recti 0; "bar(28, 28,48,48, &barl 0, I,solid); output; 
"'rectll: "bar(S2,28,72,48,&bar1t,t,solid); output; 
"'rectl2; "bar(76,28,96,48,&barI2,I,solid); output; 
"'rectl3: "bar(4.4.24,24.&bar13.I.soIid); output; 
"'rectl4; "bar(28,4,48,24,&barl4,I,solid): output; 
"'rectlS; "bar(S2,4,72,24,&barlS,I,solid): output; 
"'rectl6; "bar(76,4,96,24,&barI6,l,solid): output; 
run; 

data centers; 
"dcJanno; 

"system(2,2,.); 
length text $16.: 
'" set text equal to macro text values so name of text color is displayed 
'" in the center of the rectangle; 
"'reetI; text== "&texU": "lsbel(14,86,text,&textl,O,0 •. 9,triplex,S); output; 
"'rect2; text= "&text2": "1abe1(38,86,text,&text2,0,0,.9,triplex,S); output; 
"'reet3; text= "&text3"; "label(62,86,!ext,&text3,0,0,.9,triplex,S); output: 
"'rect4: text= "&text4"; "label(86,86,text,&text4,0,0,.9,triplex,S); output; 
"'reclS: text= "&textS"; "label(14,62.text,&textS,0,0,.9,triplex,S): output; 
"'rect6: text= "&text6"; "label(38.62,text,&text6,0,0,.9,triplex,S): output; 
"'reet7: text= "&text7"; "label(62,62,text,&text7,0,0,.9,triplex,S): output; 
"'rect8: text=" &text8": "label(86,62, text,&textS, 0. 0,.9, triplex,S): output; 
"'rect9: text= "&text9": "label(14,38,text,&text9,O,O, .9, triplex,S): output; 
"'reetIO; text ... "&textlO"; "label(38,38,text,&telttlO.O,0,.9,trlplex,S); output; 
"'rectll; text=" &textll"; "label(62,38, lext,&textl1, 0, 0,.9, triplex,S): output; 
"'rectl2: text= "&textl2"; "label(86,38,text,&textl2.0,O,.9.triplex,S): output; 
"'recIl3: text= "&textl3": "label(14,14,text,&textl3,O,O,.9,triplex,S); output; 
"'recIl4; text= "&textl4"; "label(38,14,text,&textt4,O,O,.9,triplex,S); output; 
"'recttS: text="&textlS": "label(62,14,text,&lextlS,O,O,.9,triplex,S); output; 
"'reetl6; text= "&text16"; "label(86,14,text,&text16,O,O,.9,triplex,S); output; 
run: 

data top; 
"dcJanno: 
%system(2,2,.); 
length text $16.; 

"'topl: text=" &barl"; "label(t4,96,text,black,O,O, .9,swiss,2); output; 
"'top2: text="&bar2"; "label(3S,96,text,black,0,0,.9,swiss,2); output; 
"'top3: text=" &bar3"; %label(62,96,text,black,O,O, .9,swiss,2): output; 
"'top4: text=" &bar4"; "label(86,96,teit,black,0,0, .9,swiss,2); output; 
"'topS: text= "&barS"; "Jabel(14,12,text,black,O,0,.9,swiss,2); output; 
"'t0p6: text= "&bar6"; "label(38,72,text,black,O,O,.9,swiss,2): output: 
"'lop7; text= "&bar7"; "label(62,72,text,black,0,0,.9,swiss,2); output; 
"'topS; text= "&barS"; "lsbel(S6,72,text,black,O,O,.9,swiss,2}; output; 
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.t0p9; Iext".W&bar9"; "label(14,48,lext,black,O,O,.9,swiss,2); output; 
·topIO; text ... " &bad 0"; "label(38,48,lext,black,0,O,.9 ,swiss.2); output; 
.topl1; text"."&barll"; "label(62,48,Iext,black,0,O,.9,swiss,2); output; 
*top 12; lext"." &barl2"; "label(86, 48,1ext, black, 0, 0,.9 ,swiss,2); output; 
*top13; text"."&bar13": "labeI(14,24,Iext,black,O,0,.9,swiss,2); output; 
·topt4; text". "&barl4": "label(38,24.Iext,black.O,O,.9,swiss,2); output; 
·toptS; lext". "&barIS"; "label(62,24,lext,black,0,0,.9,swiss,2); output; 
·topI6; text". "&barI6": "label(86.24,text,bIaek,O.O •• 9,swiss,2); output; 
run; 

dafaaU; 
set bars centers lop; 
nm; 

'" draw the graph using only instructions contained in the annotale data 
'" set saved with the name aU; 
proc gsJide BlJDO= all; 
title' '; 
run; 

When one looks at the colors in I1gure :1, it is evident that one would have difficulty 
distinguishing grey shades in a map legend if using 16 shades. If one increases the 
number of shades beyond 6, it is difficult to differentiate them. The following shades 
appear to be visually distinct: grayID, grayc6, grayge, gray14, gray4a, and gray20. 
Statisticians have conducted experimental designs to test viewers' visual perceptions 
when viewing data graphics. The greyshade map legend problem would be an 
excellent candidate for this type of analysis to help determine how many greyshades are 
distinguishable by viewers. 

AvallablUty of this Program via the Internet 

This program is available via IIlOIl)'IIlOIJS ftp 10 users with access 10 the Internet. To obtain the program, 
do the following: 
Using ftp, type: 
ft, ,._8. vincmt.lastate.edu 
Name: anonymous. kathy 
Passm:ml: yuor_useridOyour_address (For example, my password would be katby@iastate.edu) 
Hp>cdsastnph 
Hp> get vIewco".sas 
Hp> quit 

Alternatively, sead a self-addressed stamped eDvelope with a formatted floppy diskette 10: 

Kathy Shelley 
Iowa State University 
117 Snedecor HaU 
Ames. IA SOOIO 

Voice: SIS-294-2260 
FAX: SIS-294-4040 
Email: kathy@iastate.edu 
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16 Shades of Grav With Distance Ma>dm/zed Between "lades 
gray10 Mel grayd4 gravc6 

grll'f82 gfll'f74 gray58 
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