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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 variabie 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 t¢ represent the points

Reverse the order on the vertical scale

Plot character variables (<= length 16)

Select colors, symbols, interpolation methods, line styles

Produce ‘bubble’ charts

¢  Piot a second veriical axis

+  Produce logarithmic plots

Simpie Plots

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

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.

iCommand
‘000:; e slnpl. Plots Exampile;

00003 proc prlnt ﬂnln-wud.uhlm;
co004 var

fnﬂllt ﬂl1! dateT.;

00005 ruh;

00

goptions resatzatl rmt=ulnbll;

09009
00010 proe gplot deta=esusd.shares;
mon pluf bpedste;

£ rul

L

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

SAS creates the following fist 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. Joir 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:




| 23 Crovrain Editor - elitd s i
Conmend z==)
00001 888 Jaining The Dota Exampls;
;00002

100003 goptions resat=st| reset=globa);
100004

00008 symboll i=jaln;

D000E proc gplot datassaved.shares;
00007 piot bpadate)

00008 run;
quit;
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Once specified, the symbol statement remains in effect until it is canceled
by another specification or by specifying the following:
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Goptions Reset=Global;

This is only one way of joining the points an 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 smoaothing effect to the
points being connected.

a 13

### Joinlng The Dots Example;
goptions resetsall resetmglobal;
B0005 symboll I=spline:

00006 proc gplot datszsauved.shares;
plot bpsdate;

run
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_z::g wun Joining The Dots Exsmple;
gonon: goptlons reset=all resat=glaobal;

90005 symboli I=rclif95; .
00006 proe gplot data=saved.shares;
Qo007 plet bpedste;

09008 run;
quit;
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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:

Lommang ===

@nnu; shs Labeling The Axes Example;
mnnnﬂ goptions resetzall reasatzglobal;
00005 sysboll (=join;

/0006 proc gplot data=zseved.shares;
plot bgigltc /

0008 vaxis=} to 1000 by 100

L0009 haxiz=*01jul96'd to ‘Oleepd0’d by T;
f00010 run;
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We can change the presentation of the graph, in this manner.
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‘The symbol statemant has been repeated here for clarity. It is not
necessary, since it was submitted previoustly.

Adding Titles, Footnotes and Legends

o =¥ J
#x# fdding Titles, Footnotes Exampie;

poptions resst=al) rasstagiobal;

mbo 11 I=join;
titiel h=2 ccbium T=zapti
‘BP Share Prics July te Septamber 199¢0°;
foatnotet h=1 c=green Tzzapfi ’Source: Finsncia! Tlaes’;

proc gpint deta=zsaved.shares;
plat bpadate /
vaxisz300 to 499 by 10
haxis="02]uig0’d to "01sep80°d by 7;
run;
quirt;
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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 ovarlay option is used to place multiple graphs on a page.

This is illusirated in the code below:

901 ##% Ouarlayping Example;

aagn

00003 goptions reset=ali rasat=zglobal;

00004

00005 aymboll i=sjoln;

060008 titial h=2 eablue fa2apfi

00007 '0l] Share Prices July to Ssptember 1980°;

00008 footnatal h=i c-arann fuzapfi 'Source: Finmsnciasl Times':
00009 footnotad h=1 c=blue fozapfi 'NVSE’;

00010 proc gplot datamssued.shares;

0091} plot bprdate burmshedate ultramarsdate /

o012 overiay

00013 vaxis=300 to 400 by 16

00014 haxis="01jui90’d to *0isepd0'd by 7;

00015 run;
ngoie guit;

Oil Share Prices July to September 1990
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Notice the colors of the plot fines.

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:

goptions reset=all resst=glabal;

00005 symbofl [=joing

00006 titie) h=2 cublue f=aapfi

3 '0l1 Share Pricas July to Septembar 19%0°;

00008 footnotel h=1 czgreen f=2apf| 'Sourca: Financial Timas';
00009 footnote3 h=i c=blus f=zapfl *NYSE’;

00010 proc sglot date=saved .sharas;

ot plot bpadate burmahedata ultramaradate /

onnlz avar lay

yaxlis=300 to 700 by S0
haxls='01jul9e'd to '01aapd0°d by 7;
00015 run;

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 pregram 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 iflustration
purposes.

WMI N Global Statemants Example;
00002
gggos gopticns rezet=nl! reset=global;

00005 aymbol! i=zjalm cmred;

00006 titlel h=2 c=blus f=zaprl|

00007 "0l| Share Pricer July to September 1950";
00008 footnote] h=l ¢=grncn fz2z2apfi 'Source: Finsnciai Times";
00009 footnotad h=1 c=biue T=2apf] 'NYSE';

00010 proc gplot dstassaved.shares;

0001t plot bpedate burmahsdate ultramaradate 7

00012 overlay

00013 vax|a=300 to 700 by 50

0DOIM haxis=*01 jul8t'd to “01sep20°d by Tj

00015 run;

00016 ult;
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Symbol statements are additive, in addition to being global In nature.
The result of Symbol1 displayed in the pravious 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 symbot 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:
symhol c=green i=join;* lst statement generated;
symbol c=black i=join;* 2nd generated;
symbol c=red 1—;|oin,* 3zd generated, etc...:
symbol c=green i=join:
synmbol c=blue i=join:
symbol c=orange i=join;s
symbol c=brown i=join;
symbol c+blue i=join;

Pointing to a Symbol Statement

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

00081 uu P-Ir-hl To f Eymbol Statssent Exaspls;
aoec2 » w:n ht—l'l without = oalor causes n lId:' of aysbal

0988 ml—mﬂu to be
10004 sxhousted . the symbold color of blus klclﬂ in.
0945 NOTE: uﬂr—r'bl.-l i= realiy symbo | ltat-snl with
D0es the smcond defeult color in the CTOLORE=(,,..) goption.;

0008 r 1 glabal;
0999

uno mll cegresn injoinj

L] t=jain]

0932 m-lnls o=blua i=none;

(IOM tll.lul h-! c=blus t=zapPfi
1 Shara Prices July ko hl-n' 985" ;
"IU mh-u.‘l het cupreen P=2epf| ‘Source: Financlal Tises':

Hoeit rnnmma hat ceblue r-upn "WYSE"
318 proc gplot datassaved .sharss
19 plut bptdate=-1 trrsah®date=2 ultrasarvdate=3 /
hoes0 overtay
21 vaxis=300 to
0922

to 700 by 50
haxls="01Jul88°d to "Glacp80'd by T;
@uu rm

The values inform SAS how to assign the Symbo! Statements.
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Line Control

Proc Gplot controig lines using the Symbot Statement. The symhbol
statement can accept many options Symbols.

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

Variations

Examples of Symbol Statements:




REED
& Yariations of Symbal Statements Example;
2
goptlant rasetzall resetzgiobsil;

Symbol Statement Examples

lynhnll l'tpllne cEgrean usstar h=2 wel;
izjoin cublua v=dlanond h=2 w=3;
tyuhnl! i*nunae cEHGrange visquare h=z w=2;

gooul goptions resstsall resstsplobal:
titist h=Z c=biue f=zepri ’Sharas Pricas July to ﬁpunblr 1880°;
footnote! h=1 cagrasn flupﬁ *S8purce: Flnancisl Tines® %ntus SYMDO |1 isapiine o= va'," hzP =g IEE;

proc 1ot datsassued.share: [0N0e8 eynbolE I=Jnin cThive wa'S' h=f w=# =gy
plot bpEdate I:uruhldlu ultromrluau / iy mM'! oynbpid Iznone  csoramgs w="'" hal w=Z 1=10;
ouvaria S
leln!glo to T00 by § 2 f ooas titlatl h=Z o=Dlus T=2apfi 'Shera Prices July to sspunblr 11807
haxl--'ouulsa d te 'ulceplo'd oy T ; lmo fuotnotel h=) c=graen 1=z.|pﬂ 'Source: Flnancia) Timge';

10011 proc gelot datszsaved.shargs
0 plot hpldl'll burashrdate |Il1l‘tnl'ﬂ#f= 4
ouar|

vnxiu- 8 to Toe by 84

Mxi.= ol julBd’d to dtwepBl'd by T;

qult

Share Prices July to Seplermber 1990
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Now let's modify the code by changing the interpolation method for Sve: Brruial Tress
symbol1 to needle.

Szaros Bl T

3 5 :
Resubmit the oode: | ®=n Varistions of Symbol Statcments Exampls 3
%goua goptions resetsatl resstsgiobasl;
Ny T e b A e {08005 syntn! 1 l-ﬂnin 121 eablus v=got heo.W wal;
==sh =i 1239 pcred n=l,E wed;

B symbplZ
4#% Variations of Symbol Statements Exsmpls; synholy isrone 12ME s=gruen v-" " h=2.3 usj]
2
= tltiml h=¢ ctblus Tzzapfi 'Shars Prices Juiy to tambar 1390°
3 9options resatzatl respt=globei; $ Yoatnote: hei c=gramn fzugl ‘Source: Einanciat tiaaei: i
wob (1 isnoedie czgremn vEetar  h=2 w=3; i proc gplo s=asuad.eharas
privad] i=lain = CEDIUE va0lemand hes weg. = :::g Pt bprdete DUrAVhFGRTE il tranarRcate
=synbo |3 isnons S0rangn vsequare ha2 wsi; 89014 lelﬂgﬂn to 708 by B8
00016 haxies‘C1julBi’d to ‘#1e2p80°d by T;

titial h=2 cshlug t=zapfi "Shara Prices Juiy to ssptubor 1990 18 run;

footnotel h=t cagrean r-zlpﬂ *Seurca: Financial Times®
proc gplaot datazssvad.sharas

plot hprdste bursahedate Ul tramarsdata #

ovorlay

vaxis=EB0 to 400 by P

hexlis="¢1juifio’d to 'OIalSO aby T;

run; Share Prices July to September 1990

Bp
7087

Tha output is displayed below. - ww% -ng‘? Pygy? - @@ @9%

s 0 e
Share Prices July io Septamber 1950 #0014 Ay “Sgug.
Ty
i 550 '%
o 500
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DATE
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Sowce: Piremaanl Time:
380
Next, we use the option designed to present information graphing
] . : . i ; . . confidence limits.
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3connna ===
:g:nl +%% SYmBol Bratemant Exssples B;

00003 Qoptions resat=Qlobat rasstseli;
0000y symbal i=rqclifs cl=red cosblus cusgrasn V='8" w22 hoo.5)
0005

ooopd titiey n=z c=blus t=zapr| "Shara Pricas iuly te & tamber 1880°;
oogod foornotet Rs| csgraesn Tazapti "Source: Financial Timps")

00008 orpc gplot dets=esved.sheros;

00068 plot bpsdata /

0000 vaxis=2eo to 700 by 5
00043 haxlis='0i jui9o’d to 'Mupso'd by ¥;
00048 rung

10013

Share Prices July to September 1990
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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,

X*Y=Z

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

Plot X*Y=Z,
To do this, the data must be in a certain structure.

Review the Flu data set:

T3 Progeaer Edi e - s

Lommand ===> ) i
?0000; *88 fAxiz Contrul FLU Data Sot Printout;

0008,
honns citle;
004 feotnote;
00005 prun wlnl data=zaved. flu;

Output in list form:

8
1 " [} 1
2 21 15 4 2
2 16 x 2
4+ " 16 4 4
5 38 ) 5
1] 46 1]
T 54 E] 7
[ BG 45 L]
4 1] 75 1 1
"0 149 83 1 19
n 158 102 144 1
12 130 1 1 12
13 24 1 ¥ 13
" 184 1 (L]
15 128 1 5
16 s 18
17 85
12 63 34
13 a5 2
29 - n
21 12

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

output;
nutguut ;
sutput;

categ
categ

titie;

Tootnates
g0 print datam mia;

d fnsnn date a:gn'r.,-




Introduction io Charts
SAS/GRAPH can create different chart styles.
Let's illustrate with a few examples.

Vertical Bar Chart Example

Submit the following code:

tuan a3z)
0003; onptlum resttigiobal resnt=all;
00003 prac gehart deta=ssved.demogiraf;

00004 vhir status;
000005 run;

SR i e Lt

FREQUERCY
“ 191

1B 3
171
18
18

We can now Plot Cases*Date=Category;

For each Category, A, B, C, D, E a separate line will be drawn on the | Tt
graph. ' 11

>
ser Automrted Legend Exanple;

goptions rosetsgiobal reset=all;
proc format)
value sage '=' 8 T34

$ vuplus vEgronn
pru malnt catansavad.opideni
plat nnuldn-aenu?urw
tabal dite= "Week-End ?
nnngor = "Population Catagary®
] can iu Caase Roporied ;
foraat d!te aptet. catégory llg-.. D " S SEP ¥
run;

quit;

STATUS

The output is displayed balow. Horizental Bar Chart Example
Flu Cosay Reporte i
W o i C
g“m .gaptions resstaglobal resatsall;
Eumos hart det Bc.de 1;
80004 © ADSE :';nus,""v Hogre
40005 run;
90008 quit;
m
100 H pr.
/ 388 - 8.8
* oE HIETR U N
m . X oA 9L
o - T 19 ¥ T .l
GIAPRDI DENAYD [RETLTA] UN;JLDI BIAUCOE piIseral HoSH o
Week-Erding
Populelfon Calagery e oy BRG 1438 el G800 M T Be18 i g U Bora e

ll;;éé;;&!101112131415”171819
The five Symbols statements generated will match with the ﬁve lines ‘ FREUENCY
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.

Netles:




Unless otherWise specified, SAS displays the freduency of the selected
variabie for display, by default.

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

Bars can be grouped, sub-groupad and various patterns and colors can
be used to enhance the presentation.

By default, Horizontal Bar Charts display graph statistics on the graph
area next to the graph.

Pie charts can be of two types, Pie Charts and Star Charis.
Terminology

Physical Forms

The physical form of a chart is determmed by the type spacified in SAS
code:

Prog Gehart Data=SAS_data_set;
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 ather aspects of the graph.

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

If we specify the following:

Coman e )
90061 #es Ubar Exempis;

00002
:‘,:::3 goptlona resetsgiobal rosetzell;

0
00005 pree gnlm-t datazaavad.denngret ;
%900 virar gendasr;

ioouo'r ru?;

The following chart is displayed.

FREQUENGY
i

i)

L]
) L]

GENDER

By default, the vertical axis displays the frequency or the number of
observations in the data set.

in this case, there are 21 females and 14 males.

Midpoints
Far numeric variables, SAS/GRAPH will chart the midpoints of a data
range.

Sometimes this produces unexpected resuits.

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.

Command ===3 i
000071 was Midpoints Exempin;
gooooe

:::g: goptions reset=glcbal reset=zali;
fooool proe gchart Gatazeaved.danograf ;
NBRY agR; .

NMT runs
.00!! guit;

f”k‘:&utac!
e

8 18 30 47 5 66
AGE MiOPOINT

As seen from the graph, it does not producs one bar for each value in the
data.,

‘The data range (2 to 65) is divided into ranges, and the midpoint of each
range is charted:

Range Midpoint )

g=12 B
12-23 i8
24-35 a0
3§-47 42
4Y83-58 54
BO-T71 BR

DISCRETE

The discrete option suppresses the calculation of these ranges and
forces the procedure to produce one bar for each vailue in the data.

Submit the code below for illustration purposes.

CumaNng
oulll [113 Diureu Exanpla;
on:ns gaptions roesct=global reset=all)

9GO0E proc GSNart Cata=savad.denagraT;
900 g Ubilr age 7 distrata;
run

The graph will be displayed, as follows:
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The Discrete option is valid for all types of charts. . . HOCONNECT
Valid Options for GCHART o Bar Charis

Some options are common to the Vbar, Hbar, Block, Pie and Star - Vertical Bar Charts
Statements, while others are specific to the type of chart being drawn. - ’
The Vbar Statement produces Vertical Bar Charts, also Knowr as

The table below lists options the types of chart(s) to which they can be Histograms.
applied. ‘
Character Varigbles
Option Ybar Hbar Block Ple Star :
NNOTATE . M : * . The discrete option does not add value when used with a character
COUTL INE " M M . . variable since each value in the data is given a bar.
CTEXT L * * » %
.
PATTERNID=RY * L] *
® »* L]
HEDPO (NT » » " o1
LEGEND : : : 3 goptions resat=giobal raant=al))
* * L] = .
NEAD ING . " " pro:hg:h:;: fS: :--uiu-d A8Mograt;
FREQ * * ® * * run;
6100 * * x quit;
* * * ] L]
YYPE-CERER * * * * "
CPERCENT % M * M . .
* L3 ¥ * L]
e : . b : : FREQUENCY
PERCENT * . » " .
SUM * M * * . 184
D ISCRETE * * * M M 17
* 13 * . [
HIDPOINTS * . M M " 16
H198ING L4 Ld * * [ 154
GAOUP * 13 » * L3
* - = 143
DESCRIPTION * . * L] " 131
HAME * [ * * "
GSPACE ® ) 127
SPACE * " 119
HIDTH * . ]
CFRAME * . "

D MW S SEP ¥
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The Response Axis .

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

Drrlf;\‘;Tb'dllly:JU'? i
Command wRI>
00001 #%% Response Axie Exampin;

00002

;o:::i gaptions resetzgiobat rasstzall;
F

00005 prne 9uhnrt datazsaved.denograt;
000CE STatUa / BUNVAFTEN|Sry)
00007 run;

quity

RyLL]

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

SALARY Sgﬂ
3000004

200000 1

100000

BN S SEP W
STATUS

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 controt which variable and statistic is
displayed on the response axis.

Cﬂ!ﬂi d ===

»
oo::i EER Statistice For Sumvar Exaspie;
00
::::g gaptions resstzglobal reeetzali;
00005 prac gohart datassaved.cEnogirar;
00006 vbile stetus / sunvarzsslary typunnaln;
00087 run;

S R T A

SALARY MEW_

20000

PR R T S S W S RS

G000

"Controlling the Bars

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

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

aMNBng SEe3 A
:::é ### Controlling The Bars Example:;
:g:a gnptinnn rnaut:glnnnl reasatzall;

0005 proc gehart datassaved.damogra?;
vbar status -u-u-r-talary 1ypu-a-an
uuav midpoints="M’ 'S* 'D' 'SEP’
c00d run;
8004 11;

SALARY

14540 -
14000 ]
13080 4
12000
11000 7
10000 7
9000
80001
7000 7
6000
5000 1§
4000 4
306004
20004
1000 7
0

SEP

L 5 b

90



Selecting Observations

The Where clause can be used to subset certain abservations you wish

to chal_'t. . :

B 3 Drogrann £ (e

iConmand cxo: T T
oogg; #&% Salacting Obeervations Exsmpla;
00

300003 goptiane reastzgliobal resatzall;

noooy

HC006 proc gehart datazsasved.demograt;

00008 hbar statug ~ cunv|r=lllar2 TYpPB=nash
00007 nidpointas K" *s* *p” ‘SEP™;

00008 where children 1e &;

#0008 run;

00010 quit;

_a::nn1 wigpointsz'N' ’s’ ‘p*

Grouping Bars

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

Command c==> : )
:zoozgé #28 Orouping Bars Exsmpie;

::::g p0ptions resetugiobs| resetr=all;

00B0E proc gohart dats=ssved.damograr;

190008 vbar status / Qumvarzapiary type=mean
e

008 ouhgrnu: sgander
00008 groupschi (dren;
00010 whare childran 1o 2;

STATUS . . FREG. SALARY MEAN i,
U 10 10590
5 10 - 808D
0 H 9000
SEP 2 15000

9 5000 19000 15000
SALARY MEAN

Sub-Dividing the Bars

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

‘ it gt .

Lommand ===y

Ex::x; %% Sub-Dividing The Bare Example;
é

00003 gopticne resstzgiobs| ravetsall;
00004

00005 proc gohart datazsaved.descgrat; .
0006 vhar status ¢ sumvarzegiary type=msan
Doo0? nidpointe='n" *s* *p' 'SEP

‘npood subgroup tgandor;

008 where chitdren le 2y

019 rung

femene s o
SALARY NEAH
15000

74000
130003
110007

RS D SEp
STATUS

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

SAlARY1ggag

17000
16000
15000
H0da
13006
12600
11000
10068
2090
8000
7600
5000
5000
00
3000
2000
1006
[}

W S 0 st ¥ 5 0 sEP N5 D SEP STATUS
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Additional Options

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

The following example Hlustrates Frame, Gspace, Space, Ref, Pattemid,
Nozeros, Ascending, Sum and Raxis.

i e nih_w'.nptlont Example;
45 goptions resst=giocbsl resstuall;

patiornl ves g=b;
patiErat v=E con;
pattsrn3 uvoRl pzg;
patternd walS pwr;

proc gchart dstavssved.desograf;

vbibr chiidren / framn gepace=E spacexz rars10080
QUAVEFTRE lary discrete type=maan
patternids Rroup
PUDGrIURSCArS QIrouUPSRTItUR
nozarcs ascanding sum
raxlax0 to S0008 by EO00;

rung
quit;

" The above code has four pattern statements (lines 5-8) and the pattern id

{line 13) changes patterns by sub-group.




SALARY NEAK
54000 1

459007
40008
350040 1
300004
250007
20008

13000

100007~

i
i
so00d
P

CARS W 0 L[5 1

The graph used four different patterns.

.VNF

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

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

[pwes
commandg ex
90001 mas Biock Charte Example;

94908

/60803 goptions rasatzglobsl resst=all;
00804

w-:g patternl vag c=bilum;

{311 ]

90007 proc gehart datstsaved.danograf;

00808 blaek chifdren;
00009 run;

//m//?

Manhattan Charts

FREQUENGY BLOGK CHARY

At

CHILDREN MIQPOINT

The GROUP option produces Manhattan Charts.

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

v Trer - At
ang mz=>
001 #x% HERhATtan Cheris Exsmple;

00008 goptlans ropctagiobs | reset=all hpos=121 vpassse;
3

00005 patternl v=e cEpiue;

09005

00007 prac gohart datasssved.demugraT;

00008 black children/susvarssd lary discrats typssmesn group=sistus;
seats oo
i 9

5
£

ELACK CHIRT OF SKAN

zg/ﬁ///
AT T
v,/ / [ [/
VYUV YLILY,
/[ /[ /8/8) [ S

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

§IATSE

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.

ey

L7,



Lonnand ===> |

Pie and Star charts are specified in a fashion simiiar 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 dlspfaymg the counties of the UK.

T Pragra i bt e 3%

22 Pio Chart of County Expmple;
joanns eeptions resatzall resstsgiodal;

00aDE pron gohart dstasssved.ukpnp;
00006 piu county;

A0 0T run
qult

FREGUENCY of COUNTY

When Pie charts are drawn for numeric vanables 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 ing.

L -
mﬂmt ot e puwum

2. ant of thae piacesn
T"ll m

t 10 the GTHEN i (co with » veiue of 1t raprasanting
ahire -lm ne uu Immsuc into the UTHER wiloo with 2 vriun o { raprosenting ?“
tha pimsdamut. i

rE 'I'nl mﬂwﬂﬁﬁf' '“ﬂﬁﬂlﬂ‘ :O lmlm ints tho OTHER wiioo with o walue of 1t ‘
& poroent af
L

i

ﬂpnlm o mulunu inte the DTHER silcs with & ustus of | ¥
percent of the alssaonut.
lnt -:- ing 4m¢ Ints tha OTHER wilos ith B waive of 1 rapromnsing ¥ 47

‘ Int wam :_miuus Intn the OTHER milgw with 2 value b¥ | reprosenting 3
J=t uu Inclucsd Into the UTKER atlca «ith & veium of | rapresanting L. G g

cundris -mp-ml n- “ingtuded Imae the UYHER wiitoy with & weive of 1 represunting 2.8
| pareent of thm o ny

The notes stale that all the counties were inciuded in the OTHER slice
because none of them represented more than 2.8% of the total pie.

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

We need to adjust the other shoe 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:,

-

ﬁ‘:::; In Pia £nart of County with Diher Option £xasple;
;nu:g puptions resatzall ra-n-.lcbal.

sbeceg & gchart d-u:uvad.u i
oelT mpig acunty # athar-u.f?ﬂp
ran;

1)
0 H

The output is displayed below:

FREQUENCY of COUNTY

ﬂurhuhmﬂi’mWnolan

. Cheshire
waces!ersh:re I 1

Hompshirg C nb sahire
Horef d aw ; [ || ahomehln
n
srefor n lo?” freg Berkshire
. 1Badiardshire
Hunbersrd\i i
Avon
Kun% 1
Yorkabire, Nortk
Lancashife R
Ln:nlershll? hluhsre
Lincolashirg Vlgnl Isle of
¥alwickshire
Worfolk

Kol ol Sussex, West
an

”" i‘lé'.'r' ﬁul OH.N Suesax, Egat

Slrruyl

Nettlnnghamh;re

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.

e S e :
: #sa Ple Chart of County with Othar Dptlon Examping

gopticha resst=sll ruuh Iﬂbll
[ 5] hpoaz 1St vpos=12

PTEC QEhart dntsssavad.ukpop:;
pie sounty / ctharzo.1;

This addresses the spacing issue and makes the graph legible.
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Now let's fill all the slices in the ple with solid colors.

Let's add a patiemn option, as follows:

B Progranp beliboee i3 b 0 ano s iR B R

Commang ===) ) K
gg:n:& 2% Pie Chart of County with Othar Option Example;
; gaptions ruantzall raaatiglabal

o006y hpos= 150 vpos120)
r::ts pattornl v=u;

panal .

00007 prog gchart dstazsaved.ukpops
nooes ple sounty # ntherso.f}

iuooos run;
)

We see that about half the total number of slices in the pie are solid. This
is becauss the large number of slices requires more than one pattemn
specification.

pimerom
wtaarersnrans Queetres
55
wansentey A8 :
necators et Koravsiaq
e gnrematy
iturishien
i
eaates, seeis

wa 1bemptumant 1
[T

We need to keep adding pattern statements (pattern1, pattern2, pattern3)

until all the siices are solid,
In this example, we need to add thre
slices In the pie solid colors.

& pattern statements to make all the

There are s6 many slices in this pie that they have exhausted th

ree
pattems. :

guptions resotzall ressts,
y hpae=364 vpae=1Z
patternl vas;
pattarnZ vzs;
pittarnd vss;

e:ﬂbli

prac_gehart dstazsaved.ukpop;
ple county » ather=e.i;

00011 run;

D001E quit; -

Finélly, we see that all the slices'have been assigned solid colors.
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Review the log and you wili see meséages stating that not all the slices in
the pie were labeled.

B - (ovralidy :

‘LoReand cIz) i

UARMING: Tex{ bounder fag for the pissdonut wiless auarlap. .
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7 4. Usa ths DTHER: aptlon un the PIE/PIEID/DORUT statament to group soasii
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1t the [ H f th A&

)

This is addressed in the following section.

L.abeling just the Midpoint

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

3 it )
{00007 #¥% Labiling Dptioha Examplem;
11 resat=globs! hpoe=ES VPOSERE;
1 vz
pattEMmE vee;
pattornd v=s;

Proc goharst optazmeved.ukpop;

jtaeoe
0903 gaptions resetza
el pattern

H ple county / other=0.1 stics=arrce value=ncns percentr inside;
run;g
B quit

Submit the code.




We see that the output is displayed as follows. -

FREQUENCY o CEUNTY
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Nertaumburignd o

D453 i

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 of
observations in the data set, is charted. :

Let's label each slice of the pie, as displayad in the following code.

oo _ o :
s Regionat Percentages Exsmple;

H

nnnoﬁ goptions resst=all resatsglobal;

F Q!

.uoo: proc gohart datazsaved. ukpop:

pop
0000 ple raglon / othermo.t nlina=lntiﬂ| Valuesnons percentasrrow;
:0001 run;

We see that there are nc warning messages in the Log.

FREQUERCY of REGION

7.69=

IS.JQ:

12,82

15, 38=

Contour Plots

Contour plats present output in three-dimensional forms.
There are two procedures used for plotting in three dirmensions:

1. GCONTOUR

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 z 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 éections 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-or 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:

;==> T
#44 Contour Data Example 1)

00002
00085 proc print datazsavad.centour;

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 reguiary.

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

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

frr s bl e

Bonmand nza

ane:g; 4 Contour Example P

ing !

‘wggga geptions rasetzall resetsglobsl;

03006 proc g da
el plot cosssreguisry=pulse;

200007 rum;




REGULARY

PULSE —— 7.7
L1

—— 1%‘5‘.38

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

We can infer a pattem from the data that the patlent response is getting -

better with increased dose and regulanty

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 fo 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 responsa.
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 foflow a /.

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

ar
:mmlnd ﬁv” ]
.U'IUI #23 COATOUr Example 3;
89

:g:os gnprlnn- roantasl| reset=giodal;
Eoeoos 4itiel "Contour Lovals spaelrlnd'

00008 proe gegntow datazeaved.contour.
9047 - plot cowskrogularyepulss < laveis=g0 to 140 by 1§;

Dosg
119, 1Y
- S
—— -
m‘-Mnum. N - e,
81.5 Te— e,
o =
> -
7 o
75,0 ‘ / i“\ .....
s s
o o
: e /""r/ 1
o ' ,,(—v“"/ /
- ’.4. mup.—“-f-"' //'
40,04 e — :
S | 3 [ 1 §
REGULARY
PULSE e B oo GF  mronen [ o= 135 o 140

990
. uota goptione reset=si} rasetgiobil:

Contour Levels Specified

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

ur levu) 89 ia loss than the fowmst.ualue of the vorisbls FULEE, which is 6S.

Pattern Option

"The pattern option dispiays the graph as "bricks’ of X and Y combmatlons.
The contour passes through it to be pattemned according to value.

The join option jqins together areas of equal response.

Command xRRY )
§¢=.=| 0% Contour Exsspls 4;

0"0! titiel 'Fattern & Inin Options®;
foages proc. geontour dataresved.ocantour
00007 plot uunreourarwpuln s INtitHiO to 140 by 18
::on pattarn jsin;

Patiem & Join Options

5 ’ * : . ]
: REQULARY
PUISE WEENE 5 NN 65 NN (1) Sano 125 temes 140




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

PROC G3D generates two types of piots - "sheels’ 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.

B2 Py | e - e seiE L e I 6
CoNMang 38)
#0001 wis OFD Exanpls i)

BoooE
80003 goptions resst=sl| rasat=giobel:
naney
06008 titiel "3-D Plat”;
we:gg prot 934 dltl=eluﬂﬂ.fnn'nnr;
n

00 iabel dose='Doss #g° FEQUIIryE "Hours®;
50008 plot dossAreguiaryspuiss;

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

ff\\ <7 77
PULSE FARN .
DNy
o o TTTN /

149.00 iy o /’ / \\’/,‘ /f/,"
A . . /17/’//
121.67 - /
103.55 1 fS T
; AT
p
667
85.00 - £
T 00 Y 5.33 Heurs
6.67 T ———
Bote in mg s0.00 4-00

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

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

E3 Frocam Efar - aras !
ConMand 33y
oebe1 #i% 03D Exanple 2;
]

;o:::: goptions reset=all raset=giobail:

#9008 titlel '3-D Plot Titled and Rotsted with Sids Wall’;
Q900 prot 93d dAatasaaved.contour;

00087 late! dose:"Oose in mg" reguisry="Hours';

%lool ez4s tiit=dE side;

piot dossiregularympuliss / rotet

38—D Piot Titied and Rotated with Side Wall

//\\
rd /\
PULSE N IO
VARV N
140.00 + 7 'y

121.67 4

103.33 A

85.00
110.00

Zonuang s==3
;00001 *38 @30 Example 3,

ooQez
a"oonls goptions reset=all resstsglobat;
00004

E3

00805 titletl °i-D Scatter Piot”;
000068 proc g3d datazsaved.contour;
§0lno'l' labai coss="Doee in mg® ragularys‘Hours”;
08008 scatter dosaoérsgulisryzpulss;
09003 run;

To produce this form simply substitute SCATTER for piot and specify the
graph in the Y*X=N form.
1

3=D Scatter Plot

PULSE
140.00

4
121.67 i

|

!

i
103,33 | 4 F

The pyramid shapes are produced by defauit.

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.




b 3 o Edior - pore
Commang s==)>
90001 ¥uw 03D Example Hy
0000

3=D Smoothed Surface

60003 goptions resetaall resetsglobal;

0004
00005 dats contoure;
‘00006 ast saved.contour;
10007 if pulse 1z 100 then shape='PRISM’;
00008 elee shape='"BALLODN";
00068 run;
00010 titie1 ‘S-D Scattar Plat with Shape’; PULSE
00011 proc g3d date=contours;
90012 labe| dossxz'Does in mg' regularys"Hours'; .
00013 scatter gusesregulsry=pules / shape=shape; 140.89
00014 run
123.85
3=D Scatter Plot with Shape 10682 -
) 89.78 -, i
(:) <:> 110.08 i
PULSE L
140.00 1 (:
C o
121,487
'y
103.33 e i
q Nl
/ B
AN 6.57
| g
85.00 i g .- ;Z/
110,00 ™ L 5.33 MHours
86.67 [
8330~ ek
Dose in mg 40 ap 400
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!

B erompram edita - i sk

Canmand ==z

0000) #8% G3IGRID Example;

Hogoz

‘00003 goptiona rexetzall resatzglobal;

E LT L0

40005 proc 93grid dets=ssved.contour gutzsmooth;

90008 grid dogsetregularyspulsasemoath=1 spline;

00007 run;

00008 tittel "3-D Smoothed Surtface’;

00009 prac g3d dats=smooth;

00010 isbe) dose="Doke in 7 regularys "Hours™;

;un::é plot dosedregularyspules # tilt=45 rotatesvs side;
run;




