
SAS Is a registered trademark of SAS Institute in the USA and other countries.  ® indicates US 
registration.  This document  © Sierra Information Services, Inc., 2003

1April 2005

How to Make
ODS Statistical Graphics Work for You

Presented By:

Andrew H. Karp
Sierra Information Services 

19229 Sonoma Highway #264

Sonoma, California 95476 USA   

707 996 7380

Andrew@SierraInformation.com

http://www.SierraInformation.com

2April 2005

Copyright Notice

• Copyright 2005 by Sierra Information Services, Inc.

• No part of this publication may be 
reproduced, stored in a retrieval system, or 
transmitted, in any form or by any other 
means, electronic, mechanical, 
photocopying, or otherwise, without the 
prior written permission of the publisher, 
Sierra Information Services, Inc.



SAS Is a registered trademark of SAS Institute in the USA and other countries.  ® indicates US 
registration.  This document  © Sierra Information Services, Inc., 2003

3April 2005

The Output Delivery System

• New to Version 8 of the SAS System
– Was added to the SAS System in V7, but this Version was not 

around for very long

• Set of tools to control the delivery of SAS-generated output
• Prior to Version 8 all Procedure-generated output was 

rendered as text and placed in the Output Window
– Very little user control over content or display
– Often difficult to capture Procedure-generated output as SAS data 

sets
– Prior to Version 8, the Procedure generated the output
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Intro. to ODS SAS 9 
Statistical Graphics

• New to SAS 9.1
– Experimental

• Capabilities, Features and Syntax Likely to Change Before 
“Production” Designation

– Extension of ODS to about 30 PROCs
• Mainly in STAT and ETS Modules, one in BASE, one in HPF

– Not the same as, or a replacement for SAS/GRAPH®

– My Impressions, so far:
• Great tools and a major enhancement to the analytic 

procedures
• It’s either really easy or really hard to use ODS Stat Graphics
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The Output Delivery System
• Now, in Version 8:

– SAS PROCs that can generate output to the Output 
Window “support the Output Delivery System.” This 
means

• Their output is rendered as a series of “output objects”
• Output objects are rendered as a function of their 

– Data component (the output generated by the PROC)
– Table component (rules for rendering data component)

» Table Template
» Style Template

• Output objects are sent by SAS to ODS destinations
• The appearance of the output is controlled by:

– The table template
– The style template
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The Output Delivery System

• More on ODS Destinations
– The default destination is LISTING

• If you do nothing, all output is sent to the Output Window, just like in 
previous releases of SAS System software.

– ODS Statements control
• Which destinations are open/closed
• What will be output to the destination
• How the output will be portrayed/rendered

– SAS continues to add new destinations to ODS
• PDF (new in Release 8.1)
• XML (experimental in Release 8.2, is production in SAS 9)
• CSV (experimental in Release 8.2, is production in SAS 9)
• DOCUMENT (Production in SAS 9)
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The Output Delivery System

An overview of how ODS works
– Procedure generates Data Component and sends to 

ODS
– Data Component and Table Definitions are bound by 

the ODS to form an Output Object
– Output objects are then sent (“rendered”) by the ODS 

to the specified Destinations
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ODS-compliant 
SAS® Procedure Data Set

Data 
Component(s)

Output Delivery 
System

Output Object(s)

Analyses, tables, etc.

Adapted from “The Complete 
Guide to the SAS Output 
Delivery System” (SAS 
Institute, 2001), page 22

How Does the 
Output Delivery System Work?
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Output ObjectOutput Delivery 
System

ODS binds the Table 
Definition to the Data 
Component and creates the 
Output Object(s), which are 
then sent to Destinations ODS Destinations

LISTING PDF RTF HTML CSV

OUTPUTAdapted from “The Complete Guide to the SAS Output 
Delivery System” (SAS Institute, 2001), page 22

How Does the Output Delivery System 
Work?
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ODS Statistical Graphics

• Experimental in SAS 9.1
– 30 BASE, STAT and ETS Module Procedures 

Support ODS Statistical Graphics
• Tools to generate graphical analysis/displays from 

Procedures
• Independent of SAS/GRAPH:  not required to use ODS 

Statistical Graphics
• Extension of ODS to include objects that can create graphs 

which are delivered to supported destinations
– DOCUMENT,  HTML, LATEX,  PCL,  PDF,  PS, RTF

• New Styles in SAS 9.1 for Stat Graphics
– Analysis, Journal & Statistical (Default also works with Stat 

Graphics)
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ODS Statistical Graphics

• PROCEDURES Supporting STAT Graphics in 9.1
– BASE

• CORR
– STAT

• ANOVA, BOXPLOT, CORRESP, GAM, GENMOD, GLM, KDE, 
LIFETEST,

• LOESS, LOGISTIC, MI, MIXED, PHREG, PRINCOMP, PRINQUAL, 
ROBUSTREG, REG

– ETS
• ARIMA, AUTOREG, ENTROPY, EXPAND, MODEL, SYSLIN, 

TIMESERIES, UCM, VARMAX, X12
– HPF (High Performance Forecasting)

• HPF
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Understanding 
Tables, Objects and Destinations

OPTIONS nonumber nodate nocenter;
* example 1:  output objects;
Proc Reg Data=SUGI28.regressdata;
Model Depvar = Y1;
title1 'ODS for Data Analysts & Statisticians';
title2 'Objects and Destinations';
title3 'Default PROC REG Output: Simple Regression Model';
quit;
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Understanding 
Tables, Objects and Destinations

RESULTS Window.  By default, ODS has sent the output 
objects generated from the PROC REG output to the default 
LISTING (Output Window) Destination.

14April 2005

Understanding 
Tables, Objects and Destinations

Listing Destination (Output 
Window).  What we’re used 
to seeing.
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How Hard Would It Be?

• Generate Scatterplots to provide graphic 
assessment of the model’s fit to the data under 
analysis.

• Old Way:  Have PROC REG create and output 
data set, and then use either PROC PLOT or 
PROC GPLOT to create the desired graphics.

• Here is an example

16April 2005

Stat Graphics the “Old” Way



SAS Is a registered trademark of SAS Institute in the USA and other countries.  ® indicates US 
registration.  This document  © Sierra Information Services, Inc., 2003

17April 2005

Stat Graphics the “Old” Way
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Stat Graphics the “Old” Way
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Stat Graphics the “New” Way
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Stat Graphics the “New” Way
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Stat Graphics the “New” Way
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ODS Stat Graphics the “New” Way
Intro to ODS Statistical Graphics
Default Stat Graphics
Diagnostic Panels Plot from ODS Stat Graphics

Dependent Variable: DEPVAR Dependent Variable

Model: MODEL1

The REG Procedure
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ODS Stat Graphics the “New” Way
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ODS Stat Graphics the “New” Way
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ODS Stat Graphics the “New” Way
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What Happened?

• PROC REG created additional data components 
and supplied them to ODS

• ODS then created Graphics Objects from those 
data components and delivered them to the RTF 
destination.

• SAS/GRAPH was NOT used to create these 
graphics!
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What Happened? 

• Some more details:
– When the ODS GRAPHICS command was used, the 

ODS STATISTICAL GRAPHICS Engine with ODS 
was enabled to “receive” the graphics-related data 
components from PROC REG and to then 

• Create ODS output objects from them
• Render them to the given destination (RTF)

– Each STAT GRAPH-enabled PROC has:
• A different “suite” of graphics it can present
• Different graphics that it generates either by default or by 

specifying options
• Different syntax conventions to generate graphics.
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What Happened?
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The Statistical Graphics Engine

• New to the Output Delivery System
– When User Supplied the ODS GRAPHICS ON 

statement before running a Stat Graph-enabled 
PROC:

• PROCEDURE generates additional data components which 
are received by the Statistical Graphics Engine within ODS 
and bound to table/style templates to form an output graphics 
object.

• ODS then “delivers” the graphics object to the user-specified 
destination(s)
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The PLOTS and UNPACKPANELS 
Options in PROC REG

• How do we create separate (larger) plots from 
the contents of the (default) Diagnostics Panel 
Plot?

• Use the PLOTS(UNPACKPANELS) Option in 
the PROC REG Statement.
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The PLOTS and UNPACKPANELS 
Options in PROC REG
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The PLOTS and UNPACKPANELS 
Options in PROC REG
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The PLOTS and UNPACKPANELS 
Options in PROC REG
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The PLOTS and UNPACKPANELS 
Options in PROC REG



SAS Is a registered trademark of SAS Institute in the USA and other countries.  ® indicates US 
registration.  This document  © Sierra Information Services, Inc., 2003

35April 2005

The PLOTS and UNPACKPANELS 
Options in PROC REG
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The PLOTS and UNPACKPANELS 
Options in PROC REG
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The PLOTS and UNPACKPANELS 
Options in PROC REG
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The PLOTS and UNPACKPANELS 
Options in PROC REG
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The PLOTS and UNPACKPANELS 
Options in PROC REG
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The PLOTS and UNPACKPANELS 
Options in PROC REG
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The PLOTS and UNPACKPANELS 
Options in PROC REG
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The PLOTS and UNPACKPANELS 
Options in PROC REG
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What Have We Learned So Far?

• ODS Stat Graphics is an Extension of ODS
– Independent of SAS/GRAPH™ Software
– 30 PROCs in SAS 9.1 are “STAT GRAPH Enabled”
– Each of these PROCs can generate graphics data 

components, which they then give to ODS.
• ODS renders the output objects to one of the ODS Stat 

Graphics enabled Destinations

– ODS GRAPHICS ON/ODS GRAPHICS OFF 
Statements

• MUST be invoked BEFORE the destination is declared
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Which Graphs Can Which ODS Stat 
Graph Enabled PROCs Generate?

• Some general considerations
– The graphics each PROC can generate depend on 

the analyses that PROC is intended to do
• The graphs therefore vary across Stat Graph Enabled 

PROCs

• How Can We Learn the Names of the Graphs 
Our Favorite SAS Procedures Can Generate?
– Documentation
– ODS TRACE ON/ODS TRACE OFF commands
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Learning the Names of STAT Graphics
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Learning the Names of Stat Graphics
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Learning the Names of 
Stat Graphics Objects
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Learning the Names of Stat Graphics
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Selecting Just the Graph(s) You Want

• Since the output objects generated by ODS Stat 
Graphics are, in effect, a special “class” of ODS 
objects, it should not be surprising that the ODS 
SELECT or EXCLUDE Statement can be used 
to choose which Objects (including Graphics) 
you want generated and delivered to an ODS 
Destination.
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Selecting Just the Graph(s) You Want



SAS Is a registered trademark of SAS Institute in the USA and other countries.  ® indicates US 
registration.  This document  © Sierra Information Services, Inc., 2003

51April 2005

Selecting Just the Graph(s) You Want
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Selecting Just the Graph(s) You Want
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Specifying a Style Template

• There are about 40 SAS-Supplied Style 
Templates in SAS 9.

• Three have been designed especially for use 
with ODS Stat Graphics
– Analysis
– Statistical
– Journal

• The previous example used the Statistical Style.
– Here is what the Fit Graphics Object looks like when 

the Analysis and Journal Styles are used.
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Selecting a Style: Analysis
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Selecting a Style: Analysis
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Selecting a Style: Journal
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Selecting a Style: Journal
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Using the HTML Destination
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Using the HTML Destination
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Using the HTML Destination
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Using the HTML Destination with the 
UNPACKPANELS Option
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Using the HTML Destination with the 
UNPACKPANELS Option
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A Bit More About the HTML 
Destination and ODS Stat Graphics

• By Default, when ODS Stat Graph Objects are 
delivered to the HTML Destination, they are 
rendered as GIF (Graphics Interchange Format) 
files. 
– Optionally, you can render them as JPEG or PNG files.

• The name of each graphics image file has three 
parts:
– Base File Name
– Index Counter
– Extension
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A Bit More About the HTML 
Destination and ODS Stat Graphics

• The Index Counter portion is incremented by 
one unit (digit) every time that image is 
generated during your SAS Session
– This is important to know/keep in mind, so that you 

SELECT or EXCLUDE the exact image you want.
• For example, if you run PROC REG ten times, which FIT plot 

do you want to SELECT?

– A helpful option available in the ODS GRAPHICS 
Statement:

• RESET
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Re-Setting the Image Counter
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Resetting the Image Counter

Using the RESET 
Option in the ODS 
Graphics Statement
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Assigning a Name to the Image Files

• Using the IMAGENAME Option in the ODS 
GRAPHICS Statement
– Overrides the default assignment of names
– SAS still increments in the index counter portion of 

the graphics image as each image is delivered to the 
HTML Destination
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Assigning a Name to the Image Files
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Assigning a Name to the Image Files
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Creating JPEG Files From ODS Stat Graph 
Objects Rendered to the HTML Destination

• The IMAGEFMT Option
– Supplies the desired image format to ODS
– Values vary by destination
– For the HTML Destination:

• GIF (Default)
• PNG
• JPEG
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Creating JPEG Files From ODS Stat Graph 
Objects Rendered to the HTML Destination
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Modifying the Appearance of a Stat Graph 
Output Object Using PROC Options

• Most ODS Stat Graph-enabled procedures have 
options that can control the appearance of their 
output
– Recommendation:  Read the ODS Statistical 

Graphics section of the SAS Procedure 
Documentation carefully!

• Example:  Using PROC CORR to generate a 
scatter plot
– First, the default when the PLOTS=SCATTER option 

is specified in the PROC CORR Statement
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Modifying the Appearance of a Stat Graph 
Output Object Using PROC Options
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Modifying the Appearance of a Stat Graph 
Output Object Using PROC Options
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Modifying the Appearance of a Stat Graph 
Output Object Using PROC Options

• Suppose we want a 99% confidence interval 
instead of the default 95% confidence interval?
– Use the ALPHA Option

• Or, suppose we don’t want any confidence 
interval?
– Use the ELLIPSE=NONE Option
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Modifying the Appearance of a Stat Graph 
Output Object Using PROC Options
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Modifying the Appearance of a Stat Graph 
Output Object Using PROC Options
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Modifying the Appearance of a Stat Graph 
Output Object Using PROC Options
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Modifying the Appearance of a Stat Graph 
Output Object Using PROC Options
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Modifying the Appearance of a Stat Graph 
Output Object Using PROC Options
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Modifying the Appearance of a Stat Graph 
Output Object Using PROC Options
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Modifying the Appearance of a Stat Graph 
Output Object Using PROC Options

• By default, the maximum number of panels in 
the MATRIX Plots object is 5.

• We can override that with the NMAXWIDTH=0 
option
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Modifying the Appearance of a Stat Graph 
Output Object Using PROC Options
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Modifying the Appearance of a Stat Graph 
Output Object Using PROC Options
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ODS Statistical Graphics and 
PROC EXPAND

ods listing close;
ods graphics;
ods rtf file = 'c:\expand1.rtf' bodytitle

style=journal;
title 'Output Plot from PROC EXPAND';
title2 'Using ODS Statistical Graphics';
title3 'JOURNAL Style';
proc expand data=expand.carmiss

from=month out=carpool plot=output;
convert cars=newcars/observed = total;
id date; run;
ods graphics off;
ods rtf close;
ods listing;
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ODS Statistical Graphics and 
PROC EXPAND

66Number of Observations Written

newcar
s

Output Variable Name

66Number of Observations Read

CARSInput Variable Name

Variable Information
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ODS Statistical Graphics and 
PROC EXPAND

ods listing close;
ods graphics;
ods rtf file = 'c:\expand2.rtf' bodytitle

style=journal;
title 'Output Plot from PROC EXPAND';
title2 'Using ODS Statistical Graphics';
title3 'JOURNAL Style';
proc expand data=expand.carmiss

from=month out=moveave3
plot=output;

convert cars=move3sum/observed = total
transformout=(movsum 3 ceil);

id date; run;
ods graphics off;
ods rtf close;
ods listing;

88April 2005

ODS Statistical Graphics and 
PROC EXPAND
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ODS Stat Graphics in Other PROCS

• PROC GLM
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Other Topics

• ODS Stat Graph with other PROCs
• GRAPH Template Language
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Learning More About 
ODS Stat Graphics
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Learning More About 
ODS Stat Graphics
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Learning More About 
ODS Stat Graphics
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Learning More About ODS Stat 
Graphics
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Learning More About ODS Stat 
Graphics
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Thanks for Attending!

Questions?

Comments?


