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SAS® QDS Statistical Graphics

O ODS Statistical Graphics (hereafter referred to as QDS
Graphics) is an extension of the SAS Output Delivery
(ODS) system.

O ODS Graphics was experimental in SAS 9.1.3. Creating
statistical graphs typically required extensive
programming.

O ODS Graphics is fully implemented in SAS 9.2. New
functionality eliminates the need for extensive,
programming. The new functionality also enables better
customization and visual enhancement of graphs.
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Graphs in SAS® 9.1.3 and Earlier N
Nice. . . but not HDTV!

Graphs in SAS®9.1.3 and Earlier -

L Some graphics options are available.

(d Graphs are highly customizable, but not without a lot
of code.

U Complex graphs can be created, but some
programmers resorted to non-SAS software.
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Example 1: Creating Paneled Scatter Plots in SAS® 9.1.3
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Extensive coding is required to create paneled scatter plots.

proc loess dacas=assuser.cars:

P o ) o Mol {7}
pds outputl CutputStatistics=horas_tity; rer mis - cliy:

EOFmAL lowerCL 8.8
prodel horseposer PCLOAS TeoBL=All 800N ,ior (Lowerct ByseeCl BroVar Pred) impg £icy/ aresssd

jrun ypikela=1BG £y ovne ey vaxiz=ax il nemc='hg_ricy'?
proc loess daca=s#fparcernl color=oxEfffefl ™
jods putput OULPUERpatieznd color=CXBYCECTre wyist Aaei] P 1SNABE dan “panel.gifT
poded BUrDEPOREr"HMaymboll cplor=cxb9cfe? | Irrmec Lowcctl :Jnupuuns display xpixels=480 ypixels=360 gafnameedan:
rel - -
Tun; ymbolz color=exbcre? | Ut omr getmoge=Teplace;
Pro0 lovsF OATA=28aymbol3 color=black val vem: proc yreplay pofs to=sashelp. Cemplt tenplate=l2rd?
pds oucput CutputSsemhold color=cxkDO3178 M. . . ... JiUout gseg;
~tengice] 5
Iodel engineaize=n valut=none Vit et s CEPiar 1ihp_city 2:diap cuy Jshp_hwy d:disp hwy;
pran; format Lawerfl 4800
Hataw - #lot 1Lowerst hrvgruit
prac locxs dataafyrse gort deteshorse ci ovarLuy vax SNEYTET S ATIETTY T
poda oucpur OutputSprac sort data=horse hil rww

frode]l Enginenlic Hprap sort datasdisp clgmit:

; nie w_biohvays
[ran: proc socrt deto=diop hig sorme: Losercy 4.6;
guit; Fiog (LowerCl UppeaCl DepVar Pred)tmpg_hiphwsy/ mcrar=1

Cvez LaP varlm=arisl Radmts dLsp_boy's
..
ik

{continued)

Example 1: Creating Paneled Scatter Plots in SAS® 9.1.3
The scatter plots that are generated by the previous
example code;
: :
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Example 2: Creating a Survival Curve in SAS®9.1.3

The LIFETEST procedure is used to generate a survival
curve, as shown in this example code:

ods select 'Survival';

proc lifetest data=melanoma plots=(s);
sirata agegrp:
time time*fail(0);
run;

guil;

{continued)

Example 2: Creating a Survival Curve in SAS® 8.1.3
The basic plot that is generated by the previous example
code: Estimeted survivel digtibution function versus time from PROC LIFETEST .0
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Graphs in SAS® 9.2

ODS Graphics Functionality in SAS® 9.2

U provides statisticians with direct access to statistics in a
graphical format '

{1 now enhances over 60 procedures

0 requires that you license SAS/GRAPH? software

Gttt § L0 dar Sumeem i, 4l e
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SAS®9.2 ODS Graphics: Supported Procedures

"Base?SAS
Software .
CORR
FREQ
UNIVARIATE

ANCVA
BOXPLOT
CALIS
CLUSTER
CORRESP
FACTOR
FREQ
GAM
GENMOD
GLIMMIX
GLM
GLMSELECT
KDE
KRIGE2D
LIFEREG
LIFETEST
LOESS
LOGISTIC
MCMC
MDS

NPAR1WAY
PHREG
PLS
PRINCOMP
PRINQUAL
PROBIT ,
QUANTREG
REG
ROBUSTREG
RSREG
SEQDESIGN
SEQTESY
SM2D
TCALES
TRANSREG
TTEST
VARIOGRAM

ANOM
CAPABIITY
CUsSUM
MACONTROL
PARETO
RELIABILITY
SHEWHART

HPF
HPFENGINE

ARMA
AUTOREG
ENTROPY
ESM
EXPAND
MODEL
PANEL
SMILARITY
SYSLIN
THMESERIES

Example 3: Creating an Enhanced Survival Curve in
SAS®9.2

The following example code uses the ODS GRAPHICS statement
to enhance the survival curve:

ods html style=normal:

ods graphics on;

ods select 'Product-Limit Survival';

proc lifetest data=melanoma plots=(s);

strata agegrp.
time timesfail{0);
rub;
quit;

ods html close;

Note: The PLOTS=(S} option is not required.
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{continued)
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Example 3: Creating an Enhanced Survival Curve in

SAS®9.2

The enhanced survival
curve that is created
by the preceding code:

Survival Probabllity
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. Prestol SAS 9.2 ODS Graphics enables you to easily
W transform plot attributes. '
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Using SAS® 9.2 ODS Graphics with the
TEMPLATE Procedure

QDS TRACE ON;

PROC <any-procedure-with-table-or-graph-template>;

Name: SurvivalPlot

Label: Survival Curves

Template: Stat.Lifetest.Graphics.ProductLimitSurvival
Path: Lifetest .SurvivalPlot

fcontinued)
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Using SAS® 9.2 ODS Graphics with the
TEMPLATE Procedure

Method 1: PROC TEMPLATE

proc template;
source Stat . Lifetest.Graphics.ProductLimitSurvival;
run;

{continued)

)
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Using SAS® 9.2 ODS Graphics with the

TEMPLATE Procedure

g

Method 2:
The SAS Template Window
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Example 4: Using SAS® 9.2 ODS Graphics and the
TEMPLATE Procedure to Modify the Entry Title in SAS® 9.2

The following example code is used to modify an entry title:

proc template;
define statgraph Stat.lifetest.Graphics.ProductLimitSurvival;
dynamic NStrata xName plotAtRisk plotCenscred plotCL plothW
plotEP labelCL labelHW labelEP maxTime StratumlD
classAtRisk plotBand plotTest GroupName yMin
Transparency SecondTitle TestName pValue:
BeginGraph;
. mare Graph Template Language (GIL). ..
else
entrytitle "Product-Limit Survival Estimates Over Time";
. more Graph Template Language (GILJ...
EndGraph;

end;

run;
{continued)
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Example 4: Using ODS Graphics and the TEMPLATE
Procedure to Modify the Entry Title in SAS® 9.2 4

The survival curve with a medified entry title:

Praduct-Limit Survival Estimates Cvar Time
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Example 5: Using SAS® 9.2 ODS Graphics and the
TEMPLATE Procedure to Modify the Legend and an Axis
Label

The following TEMPLATE procedure madifies the text and location
of the plot’s legend:

proc template,

define statgraph Stat.Lifetest.Graphics.ProductlimitSurvival;

dynamic NStrata xName plotAtRisk plotCensored plot(L plotH¥ plotEP
labelCL labelHW labelEP maxTime StratumiD classAtRisk
plotBand plotTest GroupName yNin Transparency SecondTitle
TestName pValue;

BeginGraph;

.. more Graph Template Language (GILJ. ..

/* Default statement: */
/* Discretelegend "Survival" / af
/* tit1e=GROUPNAME [ocation=outside; »/

Discretelegend "Survival" / location=inside autoalign=(bottom);
.. more Graph Template Language (GTL). ..
EndGraph;
end; fcontinued)

Copyright & 2009, SAS Institute Inc. All rights reserved.
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Example 5: Using SAS® 9.2 ODS Graphics and the
TEMPLATE Procedure to Modify the Legend and an Axis
Label

The second TEMPLATE procedure in this example modifies
the label for the Y axis:

proc template;
...mote Graph Template Language (GTL)...
layout overlay / xaxisopts={shortlabel=XNAME
offsetmin=,056
linearopt s={viewmax=MAXTIME)}
yaxisopts=(label="Survival
Probability in 20007
shortlabel="Survival"
lingaropts=(viesmin=0 viewmax=1
tickvaluelist=(0 .2 .4 .6 .8 1.0))),
...more Graph Template Language (GTL)...

run; .
fcontinued)

Example 5: Using SAS® 9.2 ODS Graphics and the
TEMPLATE Procedure to Modify the Legend and an Axis
Label
The plot with the modified legend and axis:
Product-Lim#l Survival Estimates Over Time
- 10 R S [+ Censored]|
‘. N
E !
“ 004 | : 21.40 ‘mpuuI 80+ ] |
)
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The SAS® 9.2 ODS Graphics Editor and the
SAS/GRAPH @ Samples Output Gallery g

Q0 ODS Graphics Editor—a peint-and-click interface that
enables you to modify graphs that you create with ODS
Graphics. To invoke the editor, use the following ODS
statement:

ods listing sge=on;

0O SAS/GRAPH Samples Output Gallery—a gallery of
predefined, common graphs.

New SAS/GRAPH® Procedures in SAS® 9.2

O The new functionality dresses up existing procedures and
introduces four new procedures:

s SGPLOT—produces single-cell graphs.

» SGSCATTER—produces three types of single-cell or
multiple-cell scatter plots:

> gridded
> comparative
» matrix

* SGPANEL—produces multiple-cell classification plots with
one or more classification variables,

» SGRENDER—produces plots from input SAS data sets
and ODS graph templates.

Copyright ® 2009, SAS Institute Inc. All rights reserved.
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Example 6: Creating Single-Cell Graphs with the SGPLOT
Procedure in SAS® 9.2

This example code creates a histogram overlaid with two kernel-density
plots:

204

ods htm] file" “sgplot.html"
style=normal .

proc sgplot data=sashelp.heart;
histogram cholesterol;
density cholesterol;
density cholesterol /
type=kernet} ; 1

run;

ods htm! clese:

Example 7: Changing the Overlay and Line Attributes with
the SGPLOT Procedure in SAS® 9.2

This example code overlays the two density plots with the histogram:

ods htm] file="sgplotl.html";

proc sgplot data=sashelp, heart:
density cholesterol:
density cholesterol /
type=kernel
lineattrs={pattern=dash);
histogram cholesterol;
run;

ods html close;

Copyright © 2009, SAS Institute Inc, All rights reserved.
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Example 8: Displaying Outliers with the SGPLOT Procedure
in SAS® 9.2 ;

PROC SGPLOT makes showing outliers much easier than is poséib!e

with the GPLOT procedure.

data cars; 200,000 4
set sashelp.cars;
if (msrp >= 100000) then
expens ive=mode] ;

‘91‘. Finder

run;: $150.00C -

servrblie 20

ods html file="sgplot2 html"

-8
style=normal ; 2 §100,000 - ii
proc sgplot data=cars; ‘i
scatter x=mpg_city y=esrp / 350,000 A
group=type :
datalabel=expensive; "WCI. £ —
loess x=mpg_city y=msrp / 504 il
. nomarkers: e
run, WPG (City

[Twpe "¢ S = Sodwn s Spats + Wegon k Truck « Hyteid |

ods htal close;

o e 0 R i me e segwou

Example 9: Creating a Grouped Scatter Plot with the
SGSCATTER Procedure in SAS® 9.2

In this example, PROC SGSCATTER is used to create a scatter plot with
data points and a regression line.

Auto Performance Statistics

ods htm] file="sgscatter.html"; 3.
[ 2]
Title "Auto Performance Statistics®: P *‘i' brs
R, 3 ]
proc sgscatier data=sashelp.cars; e L I
where type='Sedan’; : 2 4 5 % W v e a0 sop
plot (mpg:cntg veight) = Engine Sizx 1) Horcepawer
(enginesize horsepower) / —
ETOUD=OTigin g e . =
reg=(nogroup clm degree=2) grid < o0 * o
legend={noborder}; £ .‘ £
. 3 00§ & K
run; E 3 H
2000 42 T T T T T T T VI T T
ods html close; 1 03 4 5 8 100 200 300 400 500
Engina Size L) Hersapower

Origin  » Ave B Ergpe A USA

e R R R e R e
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Example 10: Controlling Panel Attributes with the PANELBY
Statement in the SGPANEL Procedure in SAS®9.2

in this example, PROC SGPANEL is used to create default column

paneling.
Cholesterel by Sex and Age Group
Sex » Famale Se = hiake
title 'Cholestercl by Sex and Age Growp'; ‘35—] H= i mo o
proc sgpanel data=sashelp.heart; T geus B o m -
format ageatstart age.; Z )
panelby sex ; E .
hbox cholestere] /category=ageatstart: 2 4655 +ffsma oo
run;
1 T T T I T
100 300 500 100 300 500
Cholesterol

Example 11: Controlling Panel Attributes with the PANELBY
Statement in the SGPANEL Procedure in SAS® 9.2

In this example, PROC SGPANEL uses the same data to create paneis in

rows.
Cholesterol by Sex and Age Group
proc sgpanel data=sashelp.heart: casd ) @ o
format ageatstart age.: .
panelby sex / columns=1 20 —fB]———o o 3
layout=rowlattice 46.55 - gﬁ me © &
novarname ; v ey
hbox cholesteral / g 'R FiR—iee
category=ageaistart. k]
g 35 I—@}—hna ] o
run, < -
3645 d ggg o w o ole
L]
46-55 I—@—-——P a 3
+561 o —{——m
T T T T L]
- 100 200 200 <00 500
Cholesterol

Gsas
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run:

Example 12: Extracting Graph Template Language from
PROCs SGPLOT and SGSCATTER »

The TMPLOUT option writes a SAS file of the GTL definition for the graph
you have defined in the procedures SGPLOT and SGSCATTER.

proc template:
define statgraph sgplot.
dynamic _ticklist_;

proc sgplot data=sashelp.class begingraph:
tmplout="GIL.sas"; layout overlay /
vbhox height / category=age;

xaxisopts=(type=Discrete

discrete0pts=(tickValuelList=
_ticklist_});

BoxPlot X=Age Y=Height /

SortOrder=Internal primary=true

LegendLabe]="Height" NAME="VBOX";
endlayout
endgraph:

end;
run;

Q

Q
Q
a
a
a

Common ODS Graphics Options

RESET<=options>
BORDER=ON | OFF
IMAGEMAP=ON | OFF
SCALE=ON | OFF
WIDTH=dimension
HEIGHT=dimension

O IMAGEFMT=STATIC | PNG | PS | TIFF| GIF | JPEG
(other values are available for this option). See SAS Note
34790, "ODS Statistical Graphics always produces graphics
output in the form of a bitmap image.”

6sas

Copyright © 2008, SAS Institute inc, All rights reserved.
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Generating'ODS Graphics Output in Other Formats

ODS Graphics output is available in these formats:
Q HTML
& XLS (MSOFFICE2K)
Q PDF
Q RTF
O PS (Postscript)

Example 13: Using SAS® 9.2 ODS Graphics and the
LIFETEST Procedure to Generate Tables

In this example, PROC LIFETEST is used to place the Homogeneity
Tests table in RTF format.

ods rtf file="lifetest.rtf" style=sasweb,
ods noproctitle;
ods select ‘Homogeneity Tests';

proc lifetest data=melanoma;
strata agegrp;
time timesfail(0);

run;

quit,

ods rtf close: : s : . P Prs,

* Chi-Square

Copyright @ 2008, SAS Institute Inc. All rights reserved.
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Example 14: Usmg the TEMPLATE Procedure to Modlfy the
Pvalue in a Table in SAS® 9.2

In this example, PROC TEMPLATE is used to modify the color and
format of the Pvalue in the output table.

proc template:
edit common.ProbChiSg;
cellstyle _val_ > .35 as {color=red};
format=6.3; 2 porE
end;
run;

GSas | Ea.

Example 15: Combining Tables and Graphs in SAS®9.21n
the RTF Destination

This example illustrates modified, combined output: .

ods graphics on / reset;
ods rtf file="trafficlighting.rtf" style=sasweb .
ods select 'Survival Curves' ‘'Homogeneity Tests';

proc lifetest data=melancma:
strata agegrp:
time timex{ail{0):

rumn;

quit;

ods graphics off;
ods _all_ close;
ods listing;

{continued)

§sas
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Example 15: Combining Tables and Graphs in SAS® 9.2 in
the RTF Destination ¥

RTF output that is
generated by the
preceding code:

Example 15: Combining Tables and Graphs in SAS® 9.2 in
the HTML Destination

In addition to using a different destination, this example code
changes the Pvalue to a URL.

proc template:
edit common.pvalue;
celistyle _val_ as {url="http://support.sas.com"};
format=6.3;
end,;
run.

ods noptitle;
ods html file="ttests.html” style=sasweb.
ods select 'T-Tests' ‘Summary Panel';
ods graphics on / reset;
proc ttest h0=80 alpha=0.1;
var time;
run;

ads html close; {eontinued)

Copyright © 2009, SAS mstitute Inc. Alf rights ressrved.
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Example 16: Combining Tables and Graphs in SAS®9.2in
the HTML Destination 2

HTML output that is
generated by the
preceding code:

/* This TEMPLATE procedure follows the rest of your =/

/* code, =/
proc template;

delete Common.Pvalue:

delete Common.Probchisg;

delete Stat.Lifetest .Graphics.ProductLimitSurvivai;

run:

SR TR NAE 0 e i WO

Copyright @ 2009, SAS Inatitute Inc. All rights reserved.
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Conclusion

6sas | K.

St

SAS 9.2 ODS Graphics capabilities provide new options
and functionality that enhance the following tasks:

O exploring data
0 verifying data
Q) publishing data

Resources

SAS Institute Inc. 2009. SAS Note 34790, “ODS Statistical Graphics always produces
graphics output in the form of a bitmap image.” Cary, NC: SAS Institute Inc. Available at

support .sas.com/kb/34/790 himi.

SAS Institute Inc. 2009, “SAS/GRAPH Samples Output Gallery.” Cary, NC: SAS Institute
Inc. Available at

supporl.sas.comfsassamples/graphgallery/index.html. -

SAS Institute Inc. 2009, “Secrels of the SG Procedures.” Cary, NC: SAS institute Inc.
Available at support.sas.com/resources/papersiproceedings09/324-2009.pdf.

SAS Institute Inc. 2008. “Effective Graphics Made Simple Using SAS/GRAPH® 5G
Procedures.” Cary, NC: SAS Institute Inc. Available at

www2 sas.com/proceedings/ferum2008/255-2608.pdf.

SAS Institute Inc. 2004. “An Introduction to QDS for Statistical Graphics in SAS® 9.1."
Cary, NC: SAS Institute Inc. Available at www2.sas.com/proceedings/sugi28/204-29 pdf.

Note: Additional SAS/GRAPH software technical papers are avaitable at
support.sas. comiresources/paparsinctednote_graph.ntmi.
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