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Proc Gplot

Proc GPLOT is the standard Sas procedure that allows us to create
graphs in plot form.

The GPLOT procedure allows you to plot one variable against another,
each pair derived from the same observation in the input data set.

We can produce relatively simple plots using a few statements and then
enhance the result.

With GPLOT we can do the following:
. Draw reference lines on the plot
e  Overlay plots
. Use any symbol to represent the points
e Reverse the order on the vertical scale
. Plot character variables (<= length 16)
e  Select colors, symbols, interpolation methods, line styles
. Produce 'bubble’ charts
e Plot a second vertical axis
. Produce logarithmic plots

Simple Plots

Proc GPLOT uses the Share Price Data Set and produces a scatter plot
for two variables.

The Plot statement first specifies the Y-axis.
A Gplot step may contain any number of Plot statements.

A Quit statement is required at the end of the program code because the
procedure resides in memory.

o
Command ===> | -
00001 *%% Simple Plots Example;

00002

00003 proc print data=saved.shares;

00004 var date bp;

00005 format date date7.;

00006 run;

00007

00008 goptions reset=all reset=global;

00009

00010 proc gplot data=saved.shares;

00011 plot bp¥date;

00012 run;

00013 quit; -
K| | i

Note: Confirm that the Create Listing option in the Results tab in the
Preferences window is checked. This is critical for SAS to be able to store
the output created (in list format) and create a graph from this output.

SAS creates the following list output and graph output:
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Connecting the Dots

By default, the values on the graph are left unconnected. This is probably
the most accurate depiction of the data, because once lines are drawn
between data points, we begin making assumptions about the data.

The Symbol statement is used to specify the line drawn between the data
points. Join and Spline are two methods used by the symbol statement to
connect the dots.

An example of the Symbol statement with the Join option is displayed
below:



I3 Program Eitor - or014 o] i
Command > = Command => j
00001 *%% Joining The Dots Example; 00001 **= Joining The Dots Example;
00002 00002
00003 goptions reset=all reset=global; 00003 goptions reset=all reset=global;
fna0d L 00004
00005 symboll i=join; 00005 symboll i=rcli95;
00006 proc gplot data=saved.shares; 00006 proc gplot data=saved.shares;
00007 plot bprdate; 00007 plot bpxdate:
00008; pun; 00008 run;
00009 quit; - 00009 quié; =
4] | iy < | *| 4
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Once specified, the symbol statement remains in effect until it is canceled

by another specification or by specifying the following:
Goptions Reset=Global;

This is only one way of joining the points on a graph.

The symbol statement controls the type of line drawn, its color, width, line
style and the symbol used to mark the data points. Now let’s resubmit the
code using the Spline option, which applies a smoothing effect to the

points being connected.

Command ===

00001 %#%x Joining The Dots Example;
00002

00003 goptions reset=all reset=global:
00004

00005 symbol1l i=spline;

00006 proc gplot data=sauved.shares;
00007 plot bpxdate:

00008 run;

00008 quit;
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Incorporating the rcli95 option in the Symbol Statement:

Labeling the Axes

In the previous example, the range of vertical axis of the graph

(representing bp) is mapped by default. It ranges from 310 to 380 in
scale.

We can change the default settings for both axes by specifying the
ranges for the axes, as displayed in the code below:

[E3 Program Edits I [ 3]
Command => | -
000071 »x= Labeling The Axes Example;

00002

00003 goptions reset=all reset=global;

00004

00005 symboll i=join;

00006 proc gplot data=saved.shares;

00007 plot bpxdate /

00008 vaxis=0 to 1000 by 100

00009 haxis="01jul90'd to "01sepd0’d by T:
00010 run;

00011 quit;
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We can change the presentation of the graph, in this manner.

The symbol statement has been repeated here for clarity. It is not
necessary, since it was submitted previously.



Adding Titles, Footnotes and Legends

-lolx]
Command ===) -
00001 **% Adding Titles, Footnotes Example;
00002

00003 goptions reset=all reset=global;
00004

00005 symboll i=join;

00006 titlel h=2 c=blue fT=zapfi i
00007 'BP Share Price July to September 19390°7;

00008 footnotel h=1 c=green f=zapfi ’Source: Financial Times”;

00009

00010 proc gplot data=saved.shares;

00011 plot bp*date /

00012 vaxis=300 to 400 by 10

00013 haxis=’01jul90’d to *01sep30’d by 7;

00014 run;

00015 quit; =
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There is no legend on the graph even though the legend was requested.

We will see how to display legends using a different form of the plot
statement, in a subsequent section.

Legends can be constructed with footnote statements on simple plots.

Once specified, the Title, Footnote and Symbol statements remain in
effect until canceled.

Overlaying

The overlay option is used to place multiple graphs on a page.

This is illustrated in the code below:

il
Command > El
00001 ®*#x Ouerlaying Example;

00002

00003 goptions reset=all reset=global;

00004 =
00005 symboll i=join:

00006 titlel h=2 c=blue f=zapfi

00007 ’0i| Share Prices July to September 1990°;

00008 footnotel h=1 c=green f=zapfi °'Source: Financial Times";
00009 footnote3 h=1 c=blue f=zapfi 'NYSE';

00010 proc gplot data=saved.shares:

00011 plot bpxdate burmahxdate ultramarxdate /

ooo12 overlay

00013 uaxis=300 to 400 by 10

00014 haxis="01jul90°’d to '01sep80’d by 7;

00015 run;
00016 quit; -
4 | 1z
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Notice the colors of the plot lines.
One symbol statement has been used in this graph, all with the option
i=join.

The second plot requested was not produced. The SAS log informs us
that the values to be plotted lie outside the axis range specified: either the
vaxis or the haxis specification is not sufficient to cover all the data.

Since the values of date are the same for all share prices, we can
assume that the vaxis needs to be extended.

Let’s re-submit the code after making modifications to the vaxis, as
displayed:

-ioi
Command ===> | -
00001 xx% Querlaying Example;

00002

00003 goptions reset=all reset=global;

00004

00005 symbol1l i=join;

00006 titlel h=2 c=blue f=zapfi

00007 *0il Share Prices July to September 1990°;

00008 footnotel h=1 c=green f=zapfi ‘Source: Financial Times"; oo
00009 footnote3 h=1 c=blue f=zapfi *NYSE';

00010 proc gplot data=saved.shares:

00011 plot bpxdate burmahxdate ultramarxdate 7/

oool2 overlay

00013 vaxis=300 to 700 by 50

00014 haxis="01jul80'd to "01sep90°d by T:

00015 run;
00016 quit: -
4 | 1y

The graph now displays all the plots as requested in the code.
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Global Statements

Symbol statements cycle round the list of colors if not color is specified
Symbol statements are Global.

The program below first resets the global statements to the default and
then sets the Symbol, Title and Footnotes again.

This is clearly inefficient, and has been shown solely for illustration
purposes.

Il
Command ===> =
00001 *xx Global Statements Example:

00002

00003 goptions reset=all reset=global;

00004 =
00005 symboll i=join c=red;

00006 titlel h=2 c=blue f=zapfi

00007 *0i | Share Prices July to September 1980°;

00008 footnotel h=1 c=green f=zapfi 'Source: Financial Times";
00009 footnote3 h=1 c=blue f=zapfi 'NYSE':

00010 proc gplot data=saved.shares;

00011 plot bp*date burmah#date ultramarxdate /

00012 overlay

00013 vaxis=300 to 700 by 5p

00014 haxis="01jul90’d to *01sep80°d by 7;

00015 run;

00016 quit: ~
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Symbol statements are additive, in addition to being global in nature.
The result of Symbol1 displayed in the previous code is:

Symbol1 i=join;
+ Symbol1 c=red;

= Symbol1 i=join c=red;
The graph shows one symbol statement being used, a joined red line.
The other plots do not have symbol statements and a join is not
displayed. They have begun to cycle round the list of colors for the
device.

Cycling Colors

If the Symbol statement is not given a color, then it cycles round the list
of colors for the device, generating a symbol statement each time.

Given a device with the following colors:
goptions colors=(black,red,green,blue,orange,brown);
Consider the effect of the following Symbol statements:

Symbol1 c=green i=join;

Symbol2 i=join;
Symbol3 c=blue i=join;

Results in the following symbol statements generated:

symbol c=green 1i=join;* lst statement generated;
symbol c=black i=join;* 2nd generated;

symbol c=red i=join;* 3rd generated, etc...;
symbol c=green i=join;

symbol c=blue i=join;

symbol c=orange i=join;

symbol c=brown i=join;

symbol c=blue i=join;

Pointing to a Symbol Statement

The Plot statement can point to a Symbol Statement. It points to the nth
generated symbol statement, as displayed below:

Bl Program Editor - or019 =loix|
Comnand ==
00001 *** Painting To A Symbol Statement Example;

90002 x#% Tho synbol2 statenent without a color Causes n mumber of synbol
000 statenents to be generated until all the default colors are

|»

00004 exhausted. Then, the synbol3 color of blue kicks in.
00005 NOTE: ultramar¥date=3 is really the second symbol statement with
00006 the second default color in the COLORS=(,,,,) goption.;

00007
00008 goptions reset=all reset=global;
00009

00010 synboll c-green i=j L
00011 synbol2 ;

00012 synbol3 c=blue i=none;

00013

00014 titlel h=2 c=blue f=zapfi

00015 '0il Share Prices July to September 1990°;

00016 footnotel h=1 c=preen f=zapfi Financial Times’;

00017 footnoted h=1 c=blue f=zap
00018 proc gplot data=saved.shares;

00019 ' plot bp*date=1 burnah¥date=2 ultramar*date=3 /

00020  overlay

00021  waxis=300 to 700 by 50

00022 haxis='01jul90°d to '01sep90’d by 7;

00023 run;

00024 quit; -
4 | oW

The values inform SAS how to assign the Symbol Statements.

Oil Share Prices July to September 1990

-

§50
&40
550
500
450
400

350 w

300
T T T T T T T T T
a1uLIe DBJULE0 1500180 ERIULED 2990190 05ANGRY 1240680 19AUG90 16AUGHD
DATE

Sowrce: Anandel Tmes

NVER

Line Control

Proc Gplot controls lines using the Symbol Statement. The symbol
statement can accept many options Symbols.

SYMBOL STATEMENT LINE = OPTIONS
SYMBOL STATEMENT VALUE= OPTIONS
SYMBOLS CODE(SYMBOLS)

Variations

Examples of Symbol Statements:



=lolx] Symbol Statement Examples
:gg:é ¥%% Uariations of Symbol Statements Example; i 1o x|
i = = s 1 &
:gg:a goptions reset=all reset=global; 00001 #%% Variations of Symbol Statements Example £; Il
. 00002
00005 symbol1 pline c=green v=star h=2 w=3; i = = N
00006 symbol2 oin  c=blue wv=diamond h=2 w=3; So3es goptiohe reset=all reset=global;
:gg:; symbo 13 i=none c=orange v=square h=2 w=g; | 00005 symboll i= spllne c=green u=,‘, h=2 w=B
: . E 00006 symbolZ i=join c=blue b
00008 titlel h=2 c=blue f=zapfi ’Share Prices July to September 1990 =t =
00010 footnotel h=1 reen f=zapfi ’Source: Financial Times’; gggg; macls i=nane SERERASSE hee: wae e
00011 proc gplot data=saved.shares; 00009 titiel h=z c=blue f=zapfi 'Share Prices July to September 1990°;
:gg}g g:}::lgs*ﬂate burmah¥date ultramarsdate ~ 00010 footnotel h=1 c=green f=zapfi ’Source: Financial Times’;
00011 proc lot data=saved.shares;
00014 vaxis=300 to 700 by 50 00012 £ plg': bp#date burmah%date ultramarsdate /
00015 haxis=’01julgo’d to '01sepd0’d by T; 00013 overlay
00016 Fun; 00014 vaxis=300 to 700 by 50
00017 quit; B 00015 haxis=’01jul80°d to “01sep90°d by 7;
4| | M 00016 run;
00017 quit; A
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Now let’'s modify the code by changing the interpolation method for o
symbol1 to needle. => =l
00001 %¥%¥% Variations of Symbol| Statements Example 3;
00002
. 00003 goptions reset=all reset=global;
Resubmit the code: 4
00005 symboll i=join I=1 c=blue w=dot h=0.5
00008 symbolg L 1=34 c=red v=#" h=1.g
00007 symbol3 i=none I=45 c=green v=""-" h=E.3
Sla|  easen : "
Command ===> = 00008 titlel h=2 c=blue f=zapfi ’Shara Prices July to September 18907 ; I
00001 ®#% Variations of Symbol Statements Example; 00010 footnotel h=1 c=green f=zapfi ’Source: Financial Times’
00002 00011 proc gplot data=saved.shares;
00003 goptionhs reset=all reset=global; ggg:g i plgglbp*data burmah%¥date ultramar*date ~
00004 s overlay
00005 symbol1 eedle c=green v=star h=Z w=3; 0001y waxis=300 to 700 by 50
00005 symbo |2 oin  c=blue v=diamond h=g w=3; 00015 haxis="01jul80°’d to ’01sep80°d by 7;
00007 symbo |3 one c=orange v=square h=2 w=g; 00016 run;
00008 00017 quit; &
00009 titlel h=2 c=blue f=zapfi ’Share Prices July to September 19907 ; K| | Uil 4
00010 footnotel h=1 c=green f=zapfi ’Source: Financial Times”
00011 proc gplot data=saved.shares;
00012 plot bpsdate burmahxdate ultramarxdate / N
00013 over lay
00014 vaxis=Z80 to 400 by 20 Share PHCQS ]U‘{y to September 1990
00015 haxis=’01jul80°d to *01sepd0°d by 7;
00016 run; BP
00017 quit; - 700
4] | H 4
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=loix|
Command ===> =
00001 %%% Symbol| Statement Examples 5;

00002

00003 goptions reset=global reset=all;

00004 symbol i=rqcli95 ci=red co=blue cv=green v="€" w=g h=0.5;

00005

00006 titlel h=2 c=blue f=zapfi ’Share Prices July to September 1880°; 1
00007 footnotel h=1 c=green f=zapfi ’Source: Financial Times’;

00008 proc gplot data=saved.shares;

00009 plot bprdate /

00010 vaxis=300 to 700 by 50

00011 haxis="01jul30’d to ’01sep90’d by 7;

00012 run;

00013 quit; S
4] | Dll.Z
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X*Y=Z and Axis Control
A normal plot statement of the form:
Plot A*C B*C / Overlay;

The above code displays two plots on one graph, but no legend showing
which line corresponded to A, and which to B.

XY=Z

Using the X*Y=Z form of the Plot statement generates automatic Legends
which display what each line represents.

Plot X*Y=Z2;
To do this, the data must be in a certain structure.
Review the Flu data set:

Il
Command i
00001 *** fAxis Control FLU Data Set Printout;

00002

00003 title;

00004 footnote;

00005 proc print data=saved.flu;

00006 run; <

1| | H 4

Output in list form:

=1ofx|

14:57 Wednesday, April 4, 2001 =l

Connand

Obs A B c D E WEEK_NO DATE
1 10 8 12 15 17 1 10838
2 21 15 12 11 26 2 10845
3 25 16 13 18 22 3 10852
4 32 16 13 11 41 4 10859
5 36 24 23 45 56 5 10866
6 45 32 35 43 13 6 10873
7 56 34 38 56 75 7 10880
8 86 45 48 68 87 8 10887
9 120 75 a8 94 110 9 10894

10 140 89 97 106 120 10 10901

11 168 102 110 132 154 11 10908

12 190 110 128 154 178 12 10915

13 224 100 121 131 191 13 10922

14 180 94 12 125 160 14 10929

15 128 8z 96 102 12 15 10936

1 114 67 78 8 h:14 1 10943

17 85 45 56 59 76 17 10957

18 63 34 44 493 54 18 10964

19 35 23 36 38 17 19 10971

20 23 11 18 19 19 20 10978

21 12 4 8 9 10 21 10985 I—
K| I

Output in HTML form:

Obs A B C D E WEEK_NO DATE w
1 10 8 12 15 17 1 10838
2 21 15 12 11 26 2 10845
3 25 16 13 18 22 3 10852
4 32 16 13 11 4 4 10859
5 26 24 23 45 56 5 10866
6 45 32 35 43 65 6 10873
7 56 34 38 56 75 7 10880
8 8 45 48 B8 97 8 10887
9 120 75 88 94 110 g9 10394
10 140 89 97 106 120 10 10901

11 168 102 110 132 154 11 10908 -
12 180 110 128 154 178 1210915
13 224 100 121 131 191 13 10922
14 180 94 112 125 160 14 10928

15 128 82 96 102 112 15 10936 J
16 114 67 78 8 95 16 10943
17 85 45 56 53 76 17 10957
18 63 34 44 49 94 18 10964
19 35 23 36 38 17 19 10871
20 23 11 18 19 18 20 10978
21 12 4 8 9 10 21 10985

We could Plot A*Date B*Date C*Date D*Date E*Date /Overlay; but this
would not generate a legend.

We need to rearrange the data for the Y*X=Z form.
Rearranging Data

SL-TE

Command => =
00001 *** Rearranging The Data;

00002

00003 data epidemic;

ooo00o4 set saved.flu;

00005 keep cases category week_no date;

00006 category = 'A’; cases=a; output;

00007 category = 'B’; ; output; =
00008 category = 'C’; ; output;

00009 category = 'D’; cases=d; output;

00010 category = 'E'; cases=e; output;

00011 run;

00012 title;

00013 footnote;

00014 proc print data=epidemic;

00015 format date date7.;

00016 Frun; -

4 | Ay




Obs WEEK_NO DATE category cases =
1 1 03SEP8Y A 10
2 1 02SEF8Y B 5
3 1 O03SEP89 C 12
4 1 03SEP89 D 15
5 1 03SEP8Y E 17
6 2 10SEP89 A 21
7 2 10SEP8Y B 15
8 2 10SEP8Y C 12
9 2 10SEP89 D 11
10 2 10SEP8Y E 36
" 3 17SEP8Y A 35
12 3 17SEP8Y B 16
13 3 17SEP89 C 13
14 3 17SEP89 D 18
15 3 17SEP89 E 22 d|

We can now Plot Cases*Date=Category;

For each Category, A, B, C, D, E a separate line will be drawn on the
graph.

lmixl
Cominand >

00001 *x%¥ Automated Legend Example;
00002

00003 goptions reset=global resetzall;
00004 proc format;

00005 value Sage °’ 0-5"

00006 ‘B 6-18"°

00007 19-35

00008 36-60

00008 X617

00010 run;

00011 symbol1 v=star c=red i=spline; —
00012 symbo|E v=square c=blue izspline;

00013 symbo|3 v=triangle c=brown i=spline;

00014 symbo |4 v=diamond c=orange i=spline;

00015 symbo |5 vz=plus c=green i=spline;

00016 proc gplot data-saved.epidemic;

00017 plot cases*date=category;

00018 labe!| date='Week-Ending’

00018 category="Population Category’

00020 cases='Flu Cases Reported’;

00021 format date date7. category Sage.;

000ZZ run;

00023 quit; =
< | M

The output is displayed below.

Flu Coses Reparted
300
200
100
0 T T T T T T T T T T
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Populotion Categary % 0-§ 8588 19-35 & 3G-60 E-18 = 61

The five Symbols statements generated will match with the five lines
drawn, one for each value of category.

Always review the SAS log for notes and messages. They inform you
about plots that lie outside the available range.

Introduction to Charts

SAS/GRAPH can create different chart styles.
Let’s illustrate with a few examples.

Vertical Bar Chart Example

Submit the following code:

SI=
Command > -
00001 goptions reset=global reset=all;
0goo02
00003 proc gchart data=saved.demograf;
00004 vbar status;
00005 run;
00006 quit; -
4| | 4
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Horizontal Bar Chart Example
B3 Program Editor - ch4_2 =101x|
Command > f’
00001 goptions reset=global reset=all;
00002
00003 proc gchart data=saved.demograf;
00004 hbar status;
00005 run;
00006 quit; =
4 | Ay
CUN. CUM
STHTLS FREG. FREQ. PLT. PLT.
0 3 3887 8.57

14 27 54.2%  B1.4E
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012 3 45 6 T & 8 10 1 1E 1 14 15 16 1T 18 18
FREQUENEY

Notes:



Unless otherwise specified, SAS displays the frequency of the selected Midpoints
variable for display, by default.

For numeric variables, SAS/GRAPH will chart the midpoints of a data

Each bar or block represents a value of a variable, either character or range

numeric.
. Sometimes this produces unexpected results.
Bars can be grouped, sub-grouped and various patterns and colors can

be used to enhance the presentation. Let's consider the same vertical bar chart as before, but use a numeric

. . - variable such as Age that takes on values from 15 to 65.
By default, Horizontal Bar Charts display graph statistics on the graph

area next to the graph. =loi=|
0001 ¥ax Midpoints Exempl -
) . #%% Midpoints Example;
Pie charts can be of two types, Pie Charts and Star Charts. 00002 )
00003 goptions reset=global reset=all;
00004
. 00005 proc gchart data=saved.demograf;
00006 b H
Terminology L NE onar age
00008 quit; A
) 4] | A7
Physical Forms
) ) . e FREDUENCY =
The physical form of a chart is determined by the type specified in SAS 129
code: .
Proc Gechart Data=SAS_data_set; 107

Vbar Variable / Options ;
The Vbar statement requests a vertical bar chart.

The variable after Vbar determines the number of bars the graph will
contain.

Options on the statement control other aspects of the graph.

For example, the Demograf data set has a variable named gender, which
has two values: F and M.

If we specify the following:

SIE] =
C d ===> -
03'35'7"*** Ubar Example; :I f 18 30 42 54 86 | |
00002
00003 goptions reset=global reset=all; AGE MIDPOINT -
00004 L4 | _.|_|
00005 proc gchart data=saved.demograf;
00006 vbar gender;
00005 Soits - As seen from the graph, it does not produce one bar for each value in the
< | o data.
The following chart is displayed. The data range (2 to 65) is divided into ranges, and the midpoint of each
range is charted:
FREQUENCY
309
Range Midpoint
B-12 6
12-23 18
24-35 30
36-47 4z
201 4g8-59 54
60-71 66
0l DISCRETE
The discrete option suppresses the calculation of these ranges and
forces the procedure to produce one bar for each value in the data.
] Submit the code below for illustration purposes.
oo B =)=
-0l x
GENDER Command =223 B
00001 #%% Discrete Example;
00002
By default, the vertical axis displays the frequency or the number of 90003 gaptians reset=global reset=all;
observations in the data set. 00005 proc gchart datassaved.demograf;
00006 vbar age / discrete;
00007 run;
; 00008 quit; B
In this case, there are 21 females and 14 males. all |

The graph will be displayed, as follows:



Option

Vbar

Hbar

Block

Star

FREQUENCIi

The Discrete option is valid for all types of charts.
Valid Options for GCHART

Some options are common to the Vbar, Hbar, Block, Pie and Star
Statements, while others are specific to the type of chart being drawn.

The table below lists options the types of chart(s) to which they can be
applied.

Option Vbar Hbar Block Pie Star
ANNOTATE * * * * *
CAXIS * L *

COUTL INE * ® # ® *
CTEXT #* * #* * *
BLOCKMAX *
PATTERNID=BY * * *
GROUP * * *
MIDPDINT * * *
SUBGROUP * * *
LEGEND * * *
NOLEGEND * L *
NOHEAD ING * * *
FREQ * * * * *
G100 * ® #
SUMVAR * ® * * *
TYPE=CFREQ * * * * *
CPERCENT * * * * *
FREQ * * * * *
MEAN * * * * *
PERCENT * * * * *
sun * ® * * *
DISCRETE * L * * *
LEVELS * * * * *
MIDPDINTS * L * * *
M155 ING * ® # * #
GROUP #* * #* * #*
SUBGROUP * ® *
DESCRIPTION * * * * *
NAME * * * * *
GSPACE * *
SPACE * *
WIDTH * *
CFRAME * L

FRAME
CFREQ
CPERCENT
FREQ

MEAN
NOSTATS
PERCENT
sSuM

GAX 1S

MAaX 135
NDAX 15
RAX 15
MINOR
ASCEND ING
DESCEND ING
NOZERO
AUTOREF
CL IPREF
NOBASEREF
REF

CFILL
MATCHCOLOR

INVIS IBLE
PERCENT
SLICE

VALUE
NOGROUPHEAD ING
OTHER
ACROSS

DOUN
NOCONNECT

Bar Charts

EX X X

X E R EEEEE R R XX

Vertical Bar Charts

I R X EEEE X EREEEEEE R RN

EE R E R R EE X R RN

*

EX X

The Vbar Statement produces Vertical Bar Charts, also known as

Histograms.

Character Variables

The discrete option does not add value when used with a character

variable since each value in the data is given a bar.

B3 program Editor - gro4l

Command =>

00001 %#%% Character Uariables Example;

00002

00003 goptions reset=global reset=all;

&
x

L

gggg; proc gchart data=saved.demograf;
00006 vbar status;
00007 run;
00008 quit; o
4« | H A
FREQUENY 2
199
18
179
169
154
149
139
124
111
104
'E
[E
7
X
57
IE
31
21
=
[
M S SEP W
STATUS
a | f




The Response Axis

The response axis is controlled with the SUMVAR (summing variable)
option.

o/
Command ===> -
00001 *%¥ Response RAxis Example;

00002

00003 goptions reset=global reset=all;

00004

00005 proc gchart datassaved.demograf;

00006 vbar status / sumvar=salary;

00007 run;

00008 quit; &
4| | v

By default, the sumvar option displays the sum for the specified variable.

SALARY SUM B
300000
200000
1000004
o
DM s SEP W |
STATUS _
K| _’lJ
Statistics for SUMVAR

By default, the statistic displayed for Salary is SUM.

The response axis can display several different statistics, such as Mean,
Sum (total), Freq, Cumulative Percent, Cumulative Frequency.

The option controlling statistics is TYPE.

Type and Sumvar work together to control which variable and statistic is
displayed on the response axis.

i8]
Command ===) -
00001 *%* Statistics For Sumvar Example;

00002

00003 goptions reset=global reset=all;

00004

00005 proc gchart data=saved.demograf;

00006 vbar status ~ sumvar=salary type=mean;

00007 run;

00008 quit; -
4] | o4

D M S SEP W

STATUS

4 - ol

Controlling the Bars

The Midpoints option allows specification of which bars to chart. Use
quotation marks around character values.

The usual SAS shortcuts can be coded when using Midpoints, e.g. 10 to
100 by 10.

-0l
Command ===} ﬂ
00001 %** Controlling The Bars Example;

00002
00003 goptions reset=global reset=all;
00004
00005 proc gchart data=saved.demograf;
00006 vbar status / sumvar=salary type=mean
00007 midpoints="M’ °s$’ D" 'SEP’;
00008 run;

00008 quit; c
< | H 4
SALARY MEAN B

15600

14000 7

130004

120009

1100073

10000

90004

A000 4

70004

6000

50001

40004

30001

2000

10007

ol

Moos D SEP

STATUS .
Jaf il




Selecting Observations

The Where clause can be used to subset certain observations you wish
to chart.

=Iolx]
Command ===3 -
00001 %#%* Selecting Observations Example;
00002
00003 goptions reset=global reset=all;
00004
00005 proc gchart data=saved.demograf;
00006 hbar status » sumvars salary type=mean
00007 midpoints=*M’ °8’ ‘D’ *
00008 where children le 2;
00009 run;
00010 quit; =
4 | H /4
B
STATUS FREQ. SALARY MEAN
M 10 10590
s 10 6080
[ i gaone
SEP 2 15000

qQ 3000 10000 15000
SALARY MEAN

Ly = oofl

Sub-Dividing the Bars

The SUBGROUP option allows us to use another variable to divide the
bars:

lal]
Command === | =
00001 *%¥ Sub-Dividing The Bars Example;
00002
00003 goptions reset=global reset=all;
00004
00005 proc gchart data=saved.demograf; ||
00006 vbar status ¢ sumvarzsalary typezmean
00007 midpoints="M’ °S° 'D’ 'SEP’
00008 subgroup =gender;
00009 where children le 2;
00010 run;
00011 quit; =
< | o
-
SALARY NEAN -l
190004
140004
130004

120007
1100067
100007
q000
B000
70007
60007
50007
40007
30007
20007
10007
e

i S D

SEP i
STATUS

Kl | _>ILI

Note that an automatic legend is produced when subgroup is specified.

Grouping Bars

In addition to sub-dividing bars, they can also be grouped together using
the GROUP option. This is displayed below.

loix
Command ===3 N
00001 #%% Grouping Bars Example;
00002
00003 goptions reset=global reset=all;
00004
00005 proc gchart data=saved.demograf; |
00006 vbar status ¢ sumvarzsalary type=mean
00007 midpoints="M* S’ 'D’ EP”
00008 subgroup =gender
00009 group=chi ldren;
00010 where children le 2;
00011 run;
00012 quit; -
4] | o
SALARY HEAN H
186007
1700073
160007
150007
140007
130007
120004
RIS
108004
9000
8000
000
60007
5000
40007
6004
2000
10004
ol
SEP SEP SEP STATUS
}7041 }7141 }7241 CHILDREN
GENDER NN f NN K &
L IJJ

Additional Options

Additional options are available that can control the appearance of the
report.

The following example illustrates Frame, Gspace, Space, Ref, Patternid,
Nozeros, Ascending, Sum and Raxis.

=
Command ===3> | -
00001 %% Other Options Example;

00002

00003 goptions reset=global reset=all; |
00004

00005 patternl v=S c=b;
00006 patternZ w=E c=m;
00007 pattern3 v=R1 c=g;
00008 patternd v=X5 c=r;

00003

00010 proc gchart data=saved.demograf;

00011 vbar children # frame gspace=g space=g ref=10000

00012 sumvar=salary discrete type=mean

00013 patternid=subgroup

00014 subgroup=cars group=status

00015 nozeros ascending sum

00016 raxis=0 to 50000 by 5000;

00017 run;

00018 quit; -
4] | H oz

The above code has four pattern statements (lines 5-8) and the pattern id
(line 13) changes patterns by sub-group.



SALARY MEAN =
509007

450007
400004
350009
300009 M
250009
20000
15000 | o
10000 =
5000 (1 7 {W
o
13 T2 5 3 0 ¢4 0 [ 3

1] M S SEP W
CARS DN ¢ [ 1 7 OEZEd

A o™

The graph used four different patterns.

CHILOREN
STATUS

The space between the bars and the space occupied by the bars is set to
two.

A reference line is drawn at 10,000, and the bars are drawn in ascending
order.

No space is left for non-existent bars, and patterns change across the
sub-groups.

The response axis is ordered with the Raxis option.

Block Charts

Block Charts are specified with the Block statement.

They use more space on the graphics area than a Vbar or Hbar and you
may need to increase Hpos and Vpos. This is displayed on the next page.

ST

Command ===> i’

00001 *%% Block Charts Example;

00002

00003 goptions reset=global reset=all;

00004

00005 patternl v=s c=blue;

00006

00007 proc gchart data=saved.demograf;

00008 block children;

00009 run;

00010 quit; &

< | AN
=

FREQUENGY BLOCK CHART
11 1 11 g 2
0.0 1.2 2.4 3.6 4.8
CHILDREN MIDPOINT
4] 1 »"

Manhattan Charts

The GROUP option produces Manhattan Charts.

Note how the use of the discrete option changes the graph.

-lgix
Command ===} 1 -
00001 *¥%%¥ Manhattan Charts Example;

00002

00003 goptions reset=global reset=all hpos=121 vpos=50;

00004 S
00005 patternl v=s c=blue;

00006

00007 proc gchart data=saved.demograf;

00008 block children/sumvar=salary discrete type=mean group=status;
00009 run;

00010 quit; &
< | +| 4

BLOCK CHART OF MEAN 1=

STATUS

"

Jaean
st iﬂ 'ﬂ

1anen 12000
/W

G080

w4 W= | N

15900 5600 T0662.3 13500 40900 a0

., g |

aa0g 16000
[ 1 1 i 4 i
CHILDREN

i. o

Also called Manhattan Charts, this Grouped Block Chart displays the data
across the two axes.

Note the values of Hpos and Vpos.

The original values of Hpos=80, Vpos=62 have been increased by 50%
each.

The aspect ratio then remains the same.
Calculations: 80+40 =120 62+31=93
Pie Charts

Pie Charts can be displayed using pies and stars.

Both types are capable of displaying data in a circular pie form.

Comnand ===3

5
2
s

5
o

oy
i
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Command ===> |

Pie and Star charts are specified in a fashion similar to Vbar, Hbar and

Block Charts:

Star Variable
Pie Variable

Default Option: OTHER
The option OTHER specifies a value of 4%, by default.

If you do not change this value, then any slice of the pie, which

contributes less than 4%, is grouped together with all the OTHER small

values.

This will be illustrated in the following examples.
Pie Chart of County

Let’s create a Pie Chart displaying the counties of the UK.

=10l
Command -
00001 *%¥%¥ Pie Chart of County Example;
00002
00003 goptions reset=all reset=global;
00004
00005 proc gchart data=saved.ukpop;
00006 pie county;
00007 run;
00008 quit;
< | 4
FREQUENCY of COUNTY H
OTHER
39
Kl |

When Pie charts are drawn for numeric variables, the Discrete option

needs to be applied.

Since all the values in the data were under 4% of the total, they have
been grouped together into the OTHER category.
Review the log.

I
Command === |

percent of the pie/donut.

NOTE: The Bedfordshire midpoint was included into the OTHER slice with a value of 1 representing
2.6 percent of the pie/donut

NOTE: The Berkshire midpoint was included into the OTHER slice with a value of 1 representing
2.6 percent of the pie/donut

NOTE: The Buckinghamshire midpoint was included into the OTHER slice with a value of 1
representing 2.5 percent of the pie/donut.

NOTE: The Cambridgeshire midpoint was included into the OTHER slice with a value of 1
representing 2.6 percent of the piesdonut. J

NOTE: The Cheshire midpoint was included inta the OTHER slice with a value of 1 representing 2.6
percent of the pie/donut.

NOTE: The Cleveland midpoint was included into the OTHER slice with a value of 1 representing
2.6 percent of the pie/donut

NOTE: The Cornuall midpoint was included into the OTHER slice with a value of 1 representing 2.6
percent of the pie/donut.

NOTE: The Cumbria midpoint was included into the OTHER slice with a value of 1 representing 2.6
percent of the pie/donut.

Rl | [y

The notes state that all the counties were included in the OTHER slice
because none of them represented more than 2.6% of the total pie.

In such a situation, we incorporate the other option where we specify the
value of the other slice.

We need to adjust the other slice in relation to the values that we would
like to display as slices of the pie.

Let’s set the value for Other at 0.1. This is demonstrated below.

=
Cammand = -
00001 *%% Pie Chart of County with Other Option Example;
00002
00003 goptions reset=all reset=global;
00004
00005 proc gchart data=saved.ukpop;
00006 pie county ~ other=0.1;
00007 run;
00008 quit; =
4| 4
The output is displayed below:
FREQUENCY of COUNTY =
Do r DecheorrtCuafbir je o |
Durhatn 1 11 Cleveland
Essey 1 1 Cheshire
Gloucestershire 1 1
Hampshire Canbridgeshire
1 1Buckinghamshire
Hereford and Worcester 1 .
Hertfaordshire! Berkshir
1 1Bedfordshire
Humberside 1
1 Aven
Ken% 1
Yorkshire, North
Langashirs 1
Leiceslershiﬂ$ wiltshire
Lingolnshire Wight, Isle of
1 dwickshire
Nerfolk
1 Sussex, West
Northamptenshire
Northumber ldnd Sussex, East b
NottIin?hnmshire Surreyl
0x &rrﬁtw@&mﬁefmm i1k

1
o ol

All the slices of the pie are displayed. The display is not clearly legible.

Let’s increase the hpos to 150 and vpos to 120 and re-submit the code.

loix
command =
00001 %%xx Pie Chart of County with Other Option Example;

00002

00003 goptions reset=all reset=global

00004 hpos=150 vpos=120;

00005

00006 proc gchart data=saved.ukpop;

00007 pie county ~ other=0.1;

00008 run;

00008 quit; B
< | oy

This addresses the spacing issue and makes the graph legible.



lix
varmay AN e Command > -
ur ggggé EEE e Chart of County with Other Option Example;
/?‘a'-'-—— 00003 goptions resetzall reset=global
1”51595-"===
/é"-—— 00004 hpos=150 vpos=120;
//égg 00005 patterni uis;
/éé.-’-g 00006 patterng v=s;
éaﬁg 00007 pattern3d v=s;
T
.................... Ze== . no00s
%ﬁ’gﬁ' 00009 proc gchart data=saved.ukpop;
e 00010 pie county / other=0.1;
e 00011 run;
e N
O 00012 quit; &
grareraanire = | o

Finally, we see that all the slices have been assigned solid colors.
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Now let’s fill all the slices in the pie with solid colors.

Let's add a pattern option, as follows: o
Laleamt
E3 program Editor - gro53_b o [=[ 3]
Command ===) | o [Rpep—
00001 *¥%% Pie Chart of County with Other Option Example;
00002
00003 goptions reset=all resetzglobal
00004 hpos=150 vpos=120;
00005 patternl wv=s;
00006
00007 proc gchart data=saved.ukpop; * -
00008 pie county / other=0.1; N Tt ngnamanrrp
00009 run;
0l|)0|0 quit; 52
4

| A7

Review the log and you will see messages stating that not all the slices in

We see that about half the total number of slices in the pie are solid. This the pie were labeled.

is because the large number of slices requires more than one pattern

specification. iglx
Command ===> al
WARNING: Text boundaries for the piesdonut slices overlap.
CounTr NOTE: Two or more piesdonut slice labels have been overwritten. This can occur

P L, several adjacent small slices. To avoid overwriting labels you can use on

A following techniques:

1. Increase GOPTIONS HPOS= and UPOS= to make the text smaller.

2. Reduce the size of the text with GOPTIONS HTEXT=.

mmanire 3. Use a different labeling method and perhaps a legend.

7 4. Use the OTHER= option on the PIE/PIE3D/DONUT statement to group small
single category. |

5. Use the MIDPOINTS= or ANGLE= options on the PIE/PIE3D/ DONUT statement
order of slices or starting angle for the first slice so that two smal

wak i ngnamanire fall next to each other.

e woresstar B. Use a UBAR or HBAR chart instead of a PIE/DONUT chart.

7. Use the graphics editor to reposition or resize the labels.

Consult the proper documentation for details on any of these techniques. -

|

4

gamsrragasnins

L1

This is addressed in the following section.
oeaniens wern Labeling just the Midpoint

Let’s take the previously submitted code and add the slice, value and
percent options.

=loix|
Command ===> j
00001 %%% Labeling Options Example;
00002
00003 goptions reset=all reset=global hpos=85 vpos=85;
00004 patternl v=s;
00005 patterng v=s;
00006 patternd v=s;
00007
00008 proc gchart data=saved.ukpop;
00009
We need to keep adding pattern statements (pattern1, pattern2, pattern3) 00011 pun oo CoNREYES RERRLS R ielinetanroutya neTnons Bereantinelses
until all the slices are solid. Bl | 515
In this example, we need to add three pattern statements to make all the
slices in the pie solid colors. Submit the code.

There are so many slices in this pie that they have exhausted three
patterns.



We see that the output is displayed as follows.

FREQUENCY <f COUNTY

/T Gambridasshire

Buckinghamshlirs
Heratora ama worceatar

Berkehlre
Hertfordahire

Bedfordshire
Humbar=ides —

Avan
Kent —. ] 2.58%

Yorkehlre, North
Lansaahire

Wiltahire

\———Wight. lale af

Warwickahire

Leicesstorshirs

Lincalnahire
Nerfolk

§ . West
Nerthemptenshlire PEEEES o

Suseex, East
Mortnumear iana
/ surray
o

Suffolk
Shméfeedahire

Regional Percentages

In the previous examples, by default the frequency was displayed on the

charts.

When the SUMVAR option is absent, the frequency, or the number o
observations in the data set, is charted.

Let’s label each slice of the pie, as displayed in the following code.

f

=
Command => -
00001 #*¥% Regional Percentages Example;

00002

00003 goptions reset=all reset=global;

00004

00005 proc gchart data=saved.ukpop;

00006 pie region / other=0.1 slice=inside value=none percent=arrou;
00007 run;

00008 quit; £
kil | vz

We see that there are no warning messages in the Log.

FREQUENCY of REGION

10, 26%
7.69x

12.82%
15.36=
7. 69%
Hest Midlands
12.82=
17.95%
15.38%

Contour Plots
Contour plots present output in three-dimensional forms.
There are two procedures used for plotting in three dimensions:

1. GCONTOUR

4 =

2. G3D

In GCONTOUR the response to two independent variables is displayed
as different contour lines

G3D is a 3-dimensional perspective representation, either as a 'sheet' of
joined points or a scatter plot.

In this section, we will demonstrate how to produce the various shapes of
a plot.

It is beyond the scope of this course to explain all the options and
features available.

The next sections explain how to create basic shapes and enhance plots
using features like patterns, axis and legend specifications and definitions
of different plotting symbols.

The data set used for our examples is typical of monitoring drug dosages.

The two independent variables used are the dosage, which is recorded in
milligrams and the frequency of dosage, which is shown in hours.

The response to the dosage and frequency is measured in terms of the
patients' pulse rate.

Here is a sample of the data:

iix
Command ===> i’
00001 *%% Cohtour Data Example 1;
00002
00003 proc print datazsaved.contour;
00004 run; o,
< | a7
=
Obs DOSE REGULARY PULSE
1 40 4 15
2 40 5 130
3 40 6 130
4 40 7 134
5 40 g 140
6 50 4 15 =
7 50 5 120
8 50 6 122
9 50 7 128
10 S0 8 140
1 60 4 g5
12 60 5 2
13 60 6 Ik
14 60 7 120
15 60 8 133
=

Dose is measured in milligrams and regulary is measured in number of
hours.

The goal here is to lower the patients’ pulse rate as much as possible
based on the combination of dosage and regulary.

The first example shows the default contour plot produced with the Y*X=N
form of plot statement.

The vertical axis is the Y, the horizontal is the X and the contour, or the
response axis, is represented by values of the N.

1o
Command ===> -
00001 %% Contour Example 2;

00008

00003 goptions reset=all reset=global;

00004

00005 proc gcontour data=saved.contour;

00006 plot dosexregulary=pulse;

00007 Fun;

< By




DOSE
10,0
92.57
75.07
7.5
40.0 T T T
4 4] [ 7 8
REGULARY
PULSE 87.75 — 98.00 104.25 112.50
120,75 129.00 137.25

The SAS System has chosen the line types, axis gradations and contour
steps.

We can infer a pattern from the data that the patient response is getting
better with increased dose and regularity.

We can also see that dosages greater than around 75 milligrams at 4-
hour intervals (regulary) do not decrease the pulse rate - in fact, it
increases again.

The goal is to find the point at which the pulse rate is minimized. This
trend will be shown in many ways in the following graphs.

This example shows that for a given regularity of dosage, increasing
dosage results in a decrease in pulse rate. After reaching a certain
dosage level pulse rates start to rise again.

The most effective dosage seems to be 75 mg at four-hour intervals.

Increasing the dosage to 110 mg has a less positive response.
LEVELS= Option

The first way we can enhance the plot is to specify the contour levels.
This is done by the LEVELS= option on the plot statement.
As usual, options on a plot statement follow a /.

The levels are going to start at 80 and increase in increments of 15 up to
140. The legend reflects this information.

ST
Command ===> | i’
00001 *%% Contour Example 3;

00002

00003 goptions reset=all reset=global;

00004

00005 title! ’Contour Levels Specified’;

00006 proc gcontour data=saved.contour;

00007 plot dosesregulary=pulse / levels=80 to 140 by 15;
00008 run;

1 |

Contour Levels Specified

DOSE
110.0
42.519
75.09
57.59

4 b [ 7 8

REGULARY
PULSE an 95 — 110 125 140

Note that the start value (80) is below any value in the data, and a note in
the LOG states the same.

Bl Log - (Untitled) f =loix
Command ===> |

NOTE: The contour level 80 is less than the lowest value of the variable PULSE, which is 85.
NOTE: Writing HTML Body file: sashtmS7.htm -
< |

Pattern Option

The pattern option displays the graph as 'bricks' of X and Y combinations.
The contour passes through it to be patterned according to value.

The join option joins together areas of equal response.

e - grd75 ] P [= B3
Command ==

=> 1
00001 *%% Contour Example 4
00002
00003 goptions reset=all reset=global;
00004
00005 titlel "Pattern % Join Options”;
00006 proc gcontour data=saved.contour;

00007 plot dose*regulary=pulse / levels=80 to 140 by 15

00008 pattern join;

00009 run; -
4| | 147

Pattem & Join Options

0.0 T T _

4 5 B 7 &
REGULARY

PULSE HEEEEN 3) NN 9; NN 110 125 I 140




3-D Plots
PROC G3D can depict three-dimensional graphs.

PROC G3D generates two types of plots - 'sheets' of joined points across
a surface and scatter plots.

Note that if any interpolation is required between the joined points of the
sheet, the data must first be processed using PROC G3GRID.

Using the same drug dosage data, we can display the relationship
between the two independent variables (DOSE and REGULARY) and the
dependent response variable (PULSE).

Using the code below, we get a three-dimensional presentation of the
information where the exact points are joined together and graphed.

E3 Program Editor - or076 -

Command ===}

=lolx|
00001 **¥ G3D Example 1;

00002

00003 goptions reset=all reset=global;

00004

00005 titlel °3-D Plot”;

00006 proc 93d data=saved.conhtour;

00007 label dose='Dose inh mg’' regulary=’Hours’;

00008 plot dosexregulary=pulse;

00009 run;

< | A

The example shows the very simple plot statement, again in the form
Y*X=N.

=l

3—D Plot

PULSE

140,00 7

121,67 1

103.33 1
g.00
57
85.00 1
110,00 Hours

86.67
Dose in mg

63.33
4p.pg +-00 L

4 s

Our first enhancement is to rotate the plot around the Z-axis using the
rotate option and tilt it towards the observer by tilting around the Y-axis.

Side 'walls' will also be displayed for the sides of the plot.

Command ===> | i’
00001 ***% G3D Example 2;

00002

00003 goptions reset=all reset=global;

00004

00005 titlel °3-D Plot Titled and Rotated with Side Wall”;
00006 proc @3d data=saved.contour;

00007 label dose='Dose in mg’ regulary='Hours’;

00008 plot dosexregulary=pulse / rvotate=45 tilt=45 side;
00009 run;

< | W

3—D Plot Titled and Rotated with Side Wall ;‘

PULSE

140.00 7

85.00 =
110,00

B6 .87

Dose in mg §3.33

40,00 400 =

a Bs

The next example shows a very simple example of the scatter plot.

=lolx|
Command ===> ] il
00001 *¥%¥ G3D Example 3;

oo0oo02

00003 goptions reset=all reset=global;

00004

00005 titlel '3-D Scatter Plot’;

00006 proc g3d data=saved.contour;

00007 label dose=’'Dose in mg’ regulary="Hours’;

00008 scatter dose¥regulary=pulse;

00009 run; -
4] | 2 4

To produce this form simply substitute SCATTER for plot and specify the
graph in the Y*X=N form.
\

3—D Scatter Plot b
i
PULSE A 4
14000 T 4
s
121.67
193 35@ “7_“'0
T e
RRRAT - 7/5.53 Hours

Dose in mg

' 4g.00 .00 =
i ol

The pyramid shapes are produced by default.

We can change the pyramid shape by using the shape option and
specifying a variable in the input data set.

In the next example, we have specified a prism for values of PULSE of
100 and below.

Values above these values are assigned the balloon shape.



B3 Program Edi gro79 =10l

Command ===) =
00001 *x%% G3D Example 4;
00002
00003 goptions reset=all reset=global;
00004
00005 data contourg; |
00006 set saved.contour;
oooo07 if pulse le 100 then shape='PRISM’;
00008 else shape="BALLOON’;
00009 run;
00010 titlel *3-D sScatter Plot with Shape’;
00011 proc 93d data=contoure;
00012 label dose='Dose in mg’ regulary="Hours’;
00013 scatter dosefregulary=pulse / shape=shape;
00014 run; -
«| | 4

FULSE

140,00

121.67 1

10333 1 |

3 B.00
i 6.67
85, 00 L] ‘ ’ / Hour s
110,00 4 5.33
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! 40 gp +.00

G3GRID Procedure

We can use the G3GRID to smooth the values in our input data set and

produce an improved G3D.

See the user guide for the amazing algorithm!

=
Command ===) -
00001 %*¥¥ G3GRID Example;

oooo02

00003 goptions reset=all reset=global;

00004

00005 proc g3grid data=saved.contour out=smooth;

00006 grid dose*regulary=pulse/smooth=1 spline;

00007
00008
00008
00010
00011
o012

4

run;
titlel ’3-D Smoothed Surface’;
proc g3d data=smooth;
label dose=’Dose in mg’ regulary='Hours’;
plot dose*regulary=pulse / tilt=45 rotate=45 side;
run;

| H 4

3—D Smoothed Surface

FULSE

140,89

123,85




