ITEMS: Data Visualizations (DM17, Version 1.0)

1. Module Overview

1.1 Module Cover (START)

NOMER B

ITEMS Module [Re

. B l Data Visualizations: ‘
7 _Effective Evidence-based

Practices

-

—

| -
-— ) PDF
Version 1.0 .
August 20, 2020
Document \ Document

Instructors Get Started Designers

1.2 Instructors

Meet the instructors:

Brian Leventhal Nikole Gregg

James Madison University James Madison University

DM17 Core Slides 1/63

8/19/2020



1.3 Designers

Meet the designers:

André A. Rupp Xi Lu

Florida State
University

Mindful Measurement

1.4 Welcome

Welcome to the
ITEMS Module!

The man to the left is Jet!

Along with the instructors

he will be guiding you through
the module content.

Type your name here:
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1.5 Overview

L
1]

Hello %LearnerName%:!
Thank you for your interest in
this digital ITEMS module!

1R

The module has a theory section,
a practice section, quiz
questions, as well as links to
various resources.

/B |
In the player menu the slides
for all sections can be accessed
individually along with resources

and a glossary.
1

“"’!
el

In this module you will learn about
standards and practices for data
visualization in psychometrics.

You can navigate freely through

the sections but we recommend
taking them in sequence if you

are new to this area of work.

|

Advance to the next slide to get
started and look at the
audience description!

\ \

1.6 Target Audience

Target Audience

Anyone who would like a gentle statistical introduction to this topic:

/ + graduate students and faculty in Master’s, Ph.D., or certificate programs \
+ psychometricians and other measurement professionals

« data scientists / analysts

« research assistants or research scientists

= technical project directors
V assessment developers J

However, we hope that you find the information in this module useful no matter
what your official title or role in an organization is!
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1.7 Expecations (I)

Let’'s discuss expectations....

1.8 Expectations (1)

ITEMS Modules in Context

SECOND EDITION JAMES MADISON UNIVERSITY.
ADMSSIONS  ACADEMCS  STUDENTUFE  WSIT  TUTIONS FNANCILAD  ATHLETICS

Assessment and Measurement (Ph.D.) Overview

THE GRADUATE
scHooL
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1.9 Learning Objectives (1)

Learning Objectives (I)

Explain how graphical excellence guidelines portray information in an efficient,
effective, and accurate way

1.

Assess the efficiency, effectiveness, and accuracy of data visualizations and suggest
appropriate modifications for improvement

Evaluate whether a visualization should display patterns or details depending on

3. the purpose of the graphic

1.10 Learning Objectives (1)

Learning Objectives (ll)

4. Apply the guidelines of graphical excellence to your own research

Construct SAS graphics (e.g., scatterplots, bar graphs, and line graphs) in the
Graphical Template Language

5.

Write SAS syntax to align graphics with the guidelines for graphical excellence in
order to make graphics more efficient, effective, and accurate

6.
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1.11 Prerequisites

To get the most out of this module it is beneficial to have
the following background knowledge and experiences:

« Basic knowledge of descriptive statistics

« Basic knowledge of foundational display types

« Practical experience with analyzing data with SAS

« Practical experience with writing basic SAS code

1.12 Resources

Resources

A

Meodule Citation

Gregg, N. L., & Leventhal, B. C. (2020). Data visualizations: Effective evidence-based
practices (Digital ITEMS Module 17). Educational Measurement: Issues and Practice,
39(3), XX-XX. Available online at https://ncme.elevate.commpartners.com/
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References (Slide Layer)

Resources

SAS" 9.4 Graph Template
Language: User's Guide,
Fifth Edition

SECOND EDITION
The Visual Display

of Quanntatve Information

Click on the citations, which link to the publisher websites m

1.13 Main Menu

g3 SAS Template
55 Minut
Conceptual Foundations [55 Minutes]

01 i
[15 Minutes]

Exar . =Videos
[5! Minc as]
.

04

adyoedd

Theory

Graphical Excellence
[20 Minutes] = oRves
[10 1 sutes]

02
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2. Section 1: Conceptual Foundations

2.1 Cover: Section 1

Section 1:

Conceptual
'i Foundations

2.2 Objectives: Section 1

Learning Objectives

1. Recall the relationship between graphical perception research and data visualization

2. Discuss a graphical perception framework as a means to graphical excellence

3. Explain general considerations that will improve the efficiency, effectiveness, and

accuracy of a graphic
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2.3 Historical Note

Historical Note

COMPUTATIONAL AND Graphical Criticism: Some Historical Notes
GRAPHICAL STATISTICS

Hadley Wickiam

L INTRODUCTION

|

“There is little evidence that the quality of
the best graphics has improved over the
last 100 years. | wonder if technology
serves primarily as a quantity-multiplier,
rather than a quality-multiplier”
(Wickham, 2013, p. 43).

s
B
it
u|

.

2.4 Definition

Graphical Perception

“the visual decoding of categorical and quantitative information
from a graph” ( Cleveland & McGill, 1986, p. 491)

Graphical perception research can be found across multiple fields:

Psychology
Statistics

Computer Programming

Y ¥V ¥V V¥

Human Factors

Reference
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Reference (Slide Layer)

Reference

International Journal of Man-Machine Studies
November 1986, Pages 491500

An experiment in graphical perception
B Show mare
Abstract

perception is the visual decoding of categorical and quantitative
basic understanding of graphical

information from a graph. Increasing our t
that comvey quar

on will allow us to make

ney. This paper de

viewers with more accuracy and effi
asic judgments of graphical

was conducted to investigate the accuracy of six
perception. Two types of position judgments were found to be the most accurate,

length judgments were second, angle and slope judgments were third, and area
judgments were last. Distance between judged objects was found to be a factor in
the accuracy of the basic judgments.

2.5 Cognitive Foundations

Information Processing

dn-wo33og
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Reference (Slide Layer)

Reference

Pror Chapomas - Crvn Sapheton
Amniron b Madtef - Sared Peres Kris
Framcess Bl (Fdas

_Diagrammatic
* Representation and
~ Inference

[Pty

E Springer

Freedman & Shah Chapter 11

2.6 Top-down Processing

“Top-down” Processing

Involvement of previous knowledge and past experience with graphics

Formulate perceptual
hypothesis about the nature of
the stimulus as a whole

Select and examine
features to check

hypothesis
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2.7 Bottom-up Processing

“Bottom-up” Processing

Comprehension is the process of decoding

Combine specific features

into complex forms

Detect specific features of stimulus

2.8 Topic Selection
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2.9 Bookmark: Accuracy

Accuracy

2.10 Definition

Definition: Accuracy

The visual aspects of a graphic that lead to possible misinterpretation
of information

(Cleveland & McGill, 1987)

#
J

o 7

Reference
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Reference (Slide Layer)

Reference

Journal of the Royal Statistical Society: Series A (General)
Graphical Perception: The Visual Decoding of Quantitative
Information on Graphical Displays of Data 2
[ ]
@ Address for carrespandence AT BelLs g -
Matrits
— Cusions
3
SUMMARY Details

Publicatian Hissory

2.11 Research

Perception Research: Accuracy

Role of cagnitive load in the decision efficiency and
accuracy

(Lohse, 1997)

Objects Task

and

Attributes Complexity
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2.12 Bookend: Accuracy

This is the end of this topic.

Topic
Selection

2.13 Bookmark: Efficiency

Efficiency
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2.14 Definition

Definition: Efficiency

The ease with which information is perceived or encoded
(Lohse, 1997)

0
=

e S———

Reference

Reference (Slide Layer)

Reference

e ;;f' ,.
Human-Computer
Interaction

e e

DM17 Core Slides 16 /63 8/19/2020



2.15 Research

Perception Research: Efficiency

Waorking

Task

Mol Complexity

Capacity Attributes

Reduce working memary capacity :D Chunk the information
Reduce task complexity C> Simplify the graphics

Choose attributes of objects that are easily perceived

2.16 Objects and Attributes

Objects & Attributes

Which value-encoded attributes are most efficiently perceived
Cleveland and McGill (1984, 1986)

Reference
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Reference (Slide Layer)

Reference

= Graphical Percepti
s Applic:

TP ——

ro

: Theory, Experimentation, and
n to the Development of Graphical Methods

2.17 Bookend: Efficiency

An experiment in graphical perception

Show more

Abstract

decoding of categori

asing our basic unders

titative information to

accurate,

perception. Two types of position judgments were found ta be the m
udgments weee third, and

5 were second, angle and slop
ast. Distance between judged obj
the accuracy of the basic judgments.

3 was found te be a fact

International Journal of Man-Machine Studies
e N 38, a5, Bemvnmbar 1965, Fages 491500

cribes an experiment that

This is the end of this topic.

Topic
Selection
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2.18 Bookmark: Effectiveness

Effectiveness

2.19 Definition

Definition: Effectiveness

The graphic accomplishes what it was intended to accomplish

Context

and Audience

Purpose
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2.20 Research

Perception Research: Effectiveness

Graphical Perception

Graphical Excellence

2.21 Resources (1)

Graphical excellence is achieved through
“complex ideas communicated with clarity, precision, and efficiency”
(Tufte, 2001, p. 13).

SECOND EDITION

T'he Visual Display

of Quantitative Information
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2.22 Resources (1)

Additional Resources

Click on the citations, which link to the publisher websites

2.23 Bookend: Effectiveness

This is the end of this topic.

Topic
Selection
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2.24 Bookend: Section 1

This is the end of this section.

Main Menu

3. Section 2: Guidelines for Excellence

3.1 Cover: Section 2

Section 2:

Guidelines for
Excellence
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3.2 Objectives: Section 2

Learning Objectives

1. Describe methods to simplify a graphic

accuracy, efficiency, and effectiveness

2. Assess the efficiency, effectiveness, and accuracy of data visualizations

3. Suggest appropriate modifications for graph improvement involving the graph's

3.3 Integrated Approach (l)

Graphical Perception

Graphical Excellence
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3.4 Integrated Approach (1)

e Simplicity
e Objects and
Attributes

* Density
Considerations

* Axes

¢ Details and
Patterns

s Color

Considerations

Reference (Slide Layer)

7y Environmental Modelling & Software
£ alhe 5, Jars 2001, Faes K22-637

Ten guidelines for effective data visualization in

tific publications
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3.5 Topic Selection

A =

Examples throughout the module are
based on simulated data

3.6 Bookmark: Efficiency

Efficiency
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3.7 Factors

Objects
and
Attributes

Simplicity

3.8 Simplicity (1)

Simplicity (1)

800

700 -

Removal of unnecessary graphics

Math SAT

Optimize the data-ink ratio
Display 3D graphics in a 2D space

male female
Gender
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3.9 Simplicity (1)

Simplicity (I1)

data ink
total ink used to print the graphic

Data — Ink Ratio =

Amount of Redundant Information

3.10 Example (1)

A

Family Income

rd
70000

66250

62500

58750
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3.11 Example (1l)

-
A oL
800
700 ~
600 —

500

Math SAT

400

300

200

1.5

3.12 Example (111)

A

800 -
700
600 —

500 +

Math SAT

400 —
300 +

200 +

T T T T
2.0 25 3.0 3.5

High School GPA

4.0

T T
20 25 3.0 3.5 4.0
High School GPA
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3.13 Objects & Attributes

Objects & Attributes

Consider the type of encoding object and attribute used to create a plot

Encoding objects:

* points

» lines o000

* bars

Value-encoding attributes:
* point position
_______ * point size
+ line length
+ line width
» color hue

----------------------

This is the end of this topic.

Topic
Selection
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3.15 Bookmark: Accuracy

Accuracy

3.16 Factors

Density
Considerations
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3.17 Density (1)

800 . .
. L
.
| I R
700 .y PM v
s o0 sd H
600 - . ’L- :‘ ..‘ :
2 Lo S e
C 500 - * shA e '5:"?.".‘ *e
© ., o=’ b ot
: o BT
4007 e, o83 o=, o
'. - L] L]
300 .
200
T T T T T T
15 20 25 3.0 35 4.0
High School GPA
3.18 Density (1)
Density (1)
800 S " o
o000 0T
700 o Fog 0 ¢ Foom,
'c_( 600 o © &£ dao%aog% o g‘@ :8?’ Z >
= &oﬂ oo Uo 0 Q0 4 o
e 500 ° o, P38 mfzng T¥E oo
s ® oouy BET 0P, T
400 o, o8 = Sme oo
° 8
5 & o o
300 o
200
T T T T T T
15 20 25 30 35 4.0

High School GPA
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3.19 Density (Ill)

800
700
_ 600 Py B
) : YA
2 500 iy heg A
= ooy 2T A
400 w, os 3=
300
200
T T T T T T
15 20 25 3.0 35 40

High School GPA

3.20 Axes (1)

Low Family Income High Family Income
800 4 800

700 +

1
| 600 . 700 - i
3 = =
500 + -
§ § hlem
= [ 400+ 600 - g .
300 -{ ‘
2001 - - - : p 500 = = = ; m
W 15 20 25 30 35 40 275 300 325 350 375 400
High School GPA High Schoal GPA
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3.21 Axes (Il)

Low Family Income

800
700 -
600 N
-
- oy
7
3 500 # Lante
b X
§ 4
400 5
300
200 -
10 15 20 25 30
High School GPA

3.22 Comparison

A =L

DM17 Core Slides

Math SAT

High Family Income

15 20 25 30 35 40
High School GPA
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3.23 Common Mistakes

Common Mistakes

Consistent axes allow for accurate interpretations when graphics are
put side by side or are intended for comparisons!

Other common mistakes involving axes include:

1. Not labeling the unit of measurement on the axis (e.g., secs vs. mins)

2. Cutting off part of the scale for the axis, which ultimately exaggerates
the effect in the data (e.g. a depression scale has a range of possible
scores of 0 to 50, but the axis only ranges from 0 to 25)

3. Providing axes names, but not designating their range of values / units
(e.g., labeling an X-axis Time', but not indicating that it is in years)

3.24 Bookend: Accuracy

This is the end of this topic.

Topic
Selection
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3.25 Bookmark: Effectiveness

Effectiveness

3.26 Factors

Details and Color
Patterns Considerations
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3.27 Details

800 +
700
600 +
—
&
£ 500
[ .
= .
4004 . s}
300 +
200
T T T T T T
15 2.0 25 3.0 35 4.0
High School GPA
3.28 Patterns
Patterns
800 - j
700 o ?
@ '.@. @
600~ g 8 'a'i?%. %
& P e W, $ o °
e 500 S e e .
g Ko o
400 - LT e
s @
300 - ’
200 1
T T T T T T
15 20 25 3.0 35 40

High School GPA
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3.29 Colors

Colors

Contrasting schemes Sequential schemes
3.30 Example (1)
/ﬁ\ Lol Sequential Color Scheme

Low enroliment

High enroliment
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3.31 Example (1l)

’ﬁ ."1‘; Contrasting and Sequential
Color Scheme

Decrease in Attendance

’ «
Increase in Attendance

3.32 Resources

Click on the citations, which link to the publisher websites e
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3.33 Bookend: Effectiveness

This is the end of this topic.

Topic
Selection

3.34 Bookend: Section 2

This is the end of this topic.

Main Menu
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4. Section 3: Template Language in SAS

4.1 Cover: Section 3

Section 3:

Template
! Language in SAS

4.2 Objectives: Section 3

Learning Objectives

1. Define your drawing canvas

2. Create a customized two-dimensional graphing layout

3. Plot scatter plots, series plots, bar graphs, and histograms

4. Add non-dependent elements to your graph
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4.3 Section Overview

SAS Output Delivery System
proc_template

Layout
Plot

Reference lines and Drop lines

Section Overview

4.4 Overview

A

Layout

Plot
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4.5 Topic Selection

Overview

proc template;
define statgraph GRAPHNAME;
begingraph/<options>;
layout TYPE NAME/ <cptions>;
PLOT STATEMENTS;
endlayout;
endgraph;
end;
run;

Graph

proc sgrender data=DATATSETNAME

template=CRAPHNAME;
Plot run;
Click on each button to learn mor(e'rk) m

4.6 Bookmark: Graph
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4.7 Overview

Overview

proc template;
define statgraph GRAPHNAME;

begingraph/<options>;
layout TYPE NAME/ <options>;

G h PLOT STATEMENTS;
rap endlayout;
endgraph;

end;
run;
Layout
proc sgrender data=DATATSETNAME
template=GRAPHNAME ;
run;
Plot

4.8 Setup

Basic Setup

édesiqnwidth = 650px ;

Y Axis

gdesignheight:450px;

X Axis

BORDER = TRUE | FALSE BACKGROUNDCOLOR =
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4.9 Line Attributes

Line Attributes

COLOR = color

PATTERN = pattern

THICKMNESS = number

4.10 Colors

SAS Colors

Very Dark Moderate
Dark strong
Medium Vivid
Light
Very Light

Blue
Purple
Red
‘Orange/Brown
Yellow

Green

= For gray, you may choose a lightness and “gray”

= You may also use just “black” or “white”

= Color Name separated by “_": Very_dark_vivid_blue
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4.11 Bookend: Graph

This is the end of this topic.

Topic
Selection

4.12 Bookmark: Layout
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4.13 Overview

Overview

proc template;
define statgraph GRAPHNAME;
beaginaranh/<ontions>:
layout TYPE NAME/ <options>;
PLUT STATEMENTS?
endlayout:
endgraph;
end;
run;

Overlay3D Gridded

4.14 Setup

Basic Setup

X2 Axis
walldisplay=
(display options) "
- Fill v "5
- Outline :E <
- none
>_ N
>_
X Axis

XAXISOPTS=(axis options)
| YAXISOPTS=(axis options)
| X2AXTSCPTS=(axis options)
Y2AXISOPTS=(axis options)
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4.15 Axes

Axis Appearance

layout owerlay/ yaxisopts=(options)

/ offsetmax=0.05

| DIsepLAY= (display options)
i— Ticks

i— Tickvalues

600 - Line

Ticks :— Label
Label — 500‘/

| Customizing the E
Lo text
Label=

labelattrs=
tickvalueattrs=

700 *—Line

X Axis

4.16 Text Attributes

Text Attributes

COLOR = (color)

FAMILY = "String”

Font Family Names: “Albany AMT" - sans-serif font - Arial x AXiS
"Thorndale AMT" - serif font - Times New Roman X Axis
“Cumberland AMT" - serif fixed - Courier New X Axis

SIZE = value (dimension)
STYLE = Normal | Italic

WEIGHT = Normal | Bold
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4.17 Axis Data Options

Axis Data Options

layout overlay/ vaxisopts=(linesaropts=(cpticns))
QR.
layout overlay/ yaxisopts=(discretecpts=(opticns))

viewmax=800

700
600 tickvaluesequence=(start=200 end=800 increment=100)
0 OR
:‘(‘ 500 | tickvaluelist=(200 300 400 500 600 700 800)
>_ 400
300 Rotate Tick Values:
viewmin=200 TICKVALUEROTATION=
(200 -DIAGONAL
. -DIAGONAL2
X AX|S -VERTICAL
4.18 Bookend: Layout

This is the end of this topic.

Topic
Selection
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4.19 Bookmark: Plot

4.20 Overview

Overview

éproc template;

: define statgraph GRAPHNAME;
begingraph/<options>;
layout TYPF_NAMF/ <ontionss;

PLOT STATEMENTS:

endlayout;
endgraph;

end;

Reference lines and Drop lines
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4.21 Scatterplot

Scatterplot

| scatterplot y=YAXIS var x=XAXIS var / <options>;

Y Axis

X Axis

Display

Options

Full Syntax (Slide Layer)

Full Syntax

late;
fine statgraph acatter;
begingraph/border=false designwidth = 650px designheight=450p:x;;
layout owerlay /walldisplay=none
xaxisopts=(display={label ticka line}
offretmin=0.05 offzetmax=0.05

label="K Axis”
labelattrs=(family="Albany AMT" size=28pt)}

vaxisopts=(display={label ticks line}

label="Y Axis’

labelattrs=(family="aAlbany AMT" size=28pt])

linearopts={tickvaluelist= {200 300 400 500 &00 700 800}
wviewmin=200 viewmax=800]);

acatterplot y—MSAT =—HSGPA /
markerattra={symbel=circlefilled
transparency—0
color=black
endlayount;
& ny aph ;

aize=10px};

Display
Options
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Options (Slide Layer)

Marker Attributes

COLOR = cofor
SIZE = integer
SYMBOL = symbol-name

TRANSPARENCY = nmber

<Lessthan frStar OTiangleRight #DiamondFiled «TriangieLeFiled B TrangleRightFilled
- Greaterthan DOSquare ITriangleleft eCircieFiled ¥ TriangleDownFibed
$Diamond +Plus 7 TnangleDown zZ ATrnangleFilled
Circle Iibaam A Triangle Y wStFiled
s Astarisk THomeDown uTilde XX [ B led

L AmrawDown #Hash TTack Ulnion WHomaDownFilled

4.22 Custom Markers

Custom Markers: Unicode

Under begingraph line, define the symbol:

symbolchar name=zero char='0030'x/textattrs=(weight=bold) ;

Whenever using a marker, you can now use the symbol you created:

markerattrs={symbol=cne size=10pt coclor=black}

1.0 o ssessosoonneg, asdesasdasiiia
Unicode Symbol
£ 08 . . b
2 . . Database
(=] o 0N, g g,
2 os LA e
a N 12 T A
P TN . :
c 044 o* 24 i ‘s
2 o2 Nominal
Response Model
0.0 : : - Full Syntax
-4 -2 0 2 4
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Nominal Response (Slide Layer)

Full Syntax: Nominal Response Model

proc template;
define statgraph Item Response Cat;
pegingraph//border=false designwidrh = 650p= designheighr=450px;
symbnlchar name=zern char='0030'=z/textattrs={weight=bold);
symbolchar name=nne char='0031'=z/textattrs={weight=hold};
symipnlchar name=twn char='0032'=/textattrs={weight=bhold);
gympnlchar name=three char='0033'=s/textattrs={weight=bold);
symbnlchar name=four char='0034'=z/textattrs={weight=bold);
layout overlay /walldisplay=none
zazisopts={label="Thetn™
linearopts={tickvaluelist={-4 -2 0 2 4}}
yazisopts={lebel="Response Frobability™
linearopts={tickvaluelist={0 0.2 0.4 0.6 0.8 1});
scatterplot ==theta y=probll/
mAarkerattra={symbnl=zern size=10pt cnlnor=black};
scatterplot m=theta y=probll/
markerattrs={symbol=one size=l0pt color=black};
scatterplot ==theta y=prob3l/
markerattra={symbol=two size=10pt color=black}:
scatterplot z=theta y=prob4l/
mAarkerattri={symbnl=three size=10pt color=black}:
scatterplot z=theta y=probS1l/
mArkerattrs={symbnl=four size=10pt conlor=black};
endlayout:
endgraph;
end;

4.23 Third Variables

Third Variables

iscatterplot y=YAXIS var x=XAXIS var / <options>;

Categorical Variable

ggroup = third Categorical Variable

Continuous Variable

‘markersizeresponse = Third Cont_Variable m

OR
colorresponse = Third Cont Variable

i colormodel= (VLIGB lightblue blue VDAGB) E mPIE
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4.24 Grouping Variable I: Graphic

A =

Y Axis

X Axis

= -

4.25 Grouping Variable II: Full Syntax

A

proc template;
define statgraph scatter;

begingraph/border=false designwidth = 650px designheight=450px

datacontrastceolors=(very_light green bklue

very_dark green blue);

layout overlay /walldisplay=none
xaxisopts=(display=(label ticks line)
cffsetmin=0.05 offsetmax=0.05

label="X Axis'
labelattrs=(family="albany BMT" size=28pt))
yaxisopts=(display=(label ticks line)
label="Y Axis'
labelattrs=(family="&lbany AMT" size=28pt)
linearcpts=(tickvaluelist=(200 300 400 500 600 700 800)
viewmin=200 viewmax=800)) ;
scatterplot y=MSAT x=HSGPA /
markerattrs=(symbol=circlefilled
transparency=0

size=10px]}
group=z;
endlayout;

endgraph;
end;

*
Syntax
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4.26 Marker Size I: Graphic

A =

Y Axis

X Axis

= e EA

4.27 Marker Size Il: Full Syntax

A

proc template;
define statgraph scatter;
begingraph/border=false designwidth = 650px designheight=450px;;
layout overlay /walldisplay=none
xaxisopts=(display=({label ticks line)
offsetmin=0.05
offsetmax=0.05
label="X Axis’
labelattrs=(family="&lbany BMT" size=28pt))
vaxisopts=(display={label ticks line}
label="Y hxis"’
labelattrs=(family="Albany AMT" size=28pt)
linearopts=(tickvaluelist=(200 300 400 500 600 700 800}
viewmin=200 viewmax=800));
scatterplot y=MSAT x=HSGPL /
markerattrs=(symbol=circlefilled
endgraph;

transparency=0

color=black)

markersizeresponse = family income; _
end;

run;

Syntax

endlayocut;

DM17 Core Slides 54 /63 8/19/2020



4.28 Color I: Graphic

A =

Y Axis

X Axis

= e EA

4.29 Color II: Full Syntax

AL

proc template;
define statgraph scatter;
begingraph/border=false designwidth = 650px designheight=450px;;
layout owerlay /walldisplay=none
xaxisopts—(display=(label ticks line)
offsetmin=0.05 ocffsetmax=0.05
label="X Axis'
labelattrs=(family="Albany AMT" size=28pt))
yaxisopts=(display=(label ticks line}
label="Y Axis'
labelattrs=(family="Albany AMT" size=28pt)
linearopts=(tickvaluelist=(200 300 400 500 600 700 800)
viewmin=200 viewmax=800)};
scatterplot y=MSAT x=HSGPA /
markerattrs=(symbol=circlefilled
transparency=0
size=10px)

colorresponse = family income
colormodel= (very light green blue
light_blue
blue
wvery_dark green_blue);
endlayout;
endgraph;

end;

run;
m m Syntax

i
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4.30 Histogram

i histogram Var_ name/<options>;

Y Axis

300 350 400 450

Display
Options

Options (Slide Layer)

QOrientation

Display Content

oisplay |

Options

DM17 Core Slides
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X Axis
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Custom Colors
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Custom Bins
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Syntax (Slide Layer)

Full Syntax

proc template;
define statgraph histogram;
begingraph/border=false designwidth = 650px desiqgnheight=450px;
layout overlay /walldiaplay=ncne
xaxisopta={display={label ticks line tickwvalues)
offaetmin=0.05 offaetmaz=0.05

label="X Axis'

labelattrs=(family="Albany AMT" size=2fipt)

linearopts=(tickvaluesequence= (start=300 end=800
increment=50)

viewnin=300 viewmex=800))
yaxisopta={diasplay={label ticks line }

label="Y Axis'
lebelattra=(family="Albany AMT" size=2fpt)

tickvalueattra=—(size=14pt));

histogram M3AT/orient=vertical
binstart=275 binwidth=50
display={fill outline}
fillattra={coclor=lightgray)
outlineattrs={color=black] ;
endlayout;
endgraph;

Display
Options

4.31 Series Plot

Series Plot

seriesplot y=YAXIS var x=XAXIS wvar /lineattrs=(<options>);

Y Axis

X Axis
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Full Syntax (Slide Layer)

Full Syntax

proc sort date=sim all;
by HSGPA;
run;

proc template;
define statgraph aeriesa;
begingraph/border=false designwidth = 650px designheight=450px;
layout overlay fwalldisplay—none
xaxisopts=(display={label tick=s line}
offsetmin=0.05 offsetmax=0.05
label="X Axia®
labelattrs=(family="Albany AMT" aize=28pt})
yaxisopts=(display={label ticks line}
label="Y Axisa"
labelattrs=(family="Albany BMT" aize=28pt}
linearcopts=(tickvaluelist=(200 300 400 500 600 700 800}
viewmin=200 viewmax=800));
geriesplot y=MSAT x=HSGFA/
lineattrs=(thickness—=2px cclor=black};
endlayout;
endgraph;
end;

Syntax

Proc Sort (Slide Layer)

Proc Sort

Eproc sort data=DATASET NAME out=SORTED DATASE
] by <Descending> SORTING VAR;

Proc Sort
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4.32 Bar Graph

Bar Graph

barchart x=Var_Names/<options>
or

barchart y=Var_ Name/<opticns>

Y Axis

category 1 category 2

X Axis
Display
Options

Full Syntax (Slide Layer)

Full Syntax

proc template;
define statgraph bar graph;
begingraph/border=false deaignwidth = 650px deaignheight=450px;
layout overlay fwalldisplay=none
xaxiscpts=(display=(label line tickvalunes)
label="X Axis"'
labelattrs={family="Albany AMT" size=Z28pt)
tickvalueattrs={weight =normal
family="Albany BMT™
color=black
size=14pt)}
yaxiscpts=(display=(label ticks line)
abel="'¥ Axis'
labelattrs={family="Rlbany ZMT" size=28pt));
barchart x=cat/ display=(fill outline}
fillattrs=(coclor=lightgray)
outlineattra={color=black};

endlaycut;
endgraph;

Display

Options
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Options (Slide Layer)

Display Options

display=(fill cutline)

fillattrs={color=light_gray}

conor = color

TRANSPARENCY = number

FILLPATTERNATTRS = <gptlans>
L1 - L5; R1 -R5; X1 -X5

ocutlineattrs={color=black)

2
Options

DATASKIN=
NONE| CRISP | GLOSS
MATTE | PRESSED | SHEEN

Crisp

1
w.,I

Sheen

4.33 Reference and Drop Lines

Reference Lines and Drop Lines

referenceline x=X value / <options>;

¥ Aods

Full Syntax

DM17 Core Slides

dropline x=X value y=Y value/
dropto=x <options>;

¥ Auds

X Axis

Full Syntax
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Full Syntax (Slide Layer)

Reference Line Syntax

proc template;
define statgraph scatter ref;
begingraph/border=false designwidth = 650px designheight=450px;;
layout overlay /walldisplay=none
xaxizopts=(display=(label ticks line}
label='X &axis"
labelattra={family="albany AMT" size=Ll6Gpt}
linearopta={tickvaluelist={0 1 2 3 4}
viewmin=0 viewmaz=4)])
vaxisopts=(display=(label ticks line}
label='Y Axis"’
labelattra={femily="Albany AMT" size=Ll&pt}
linearopta={tickvaluelist={200 300 400 500 &00 F00O 800}
viewmin=Z00 viewmax=800)}) ;
scatterplot y=MSAT x=HSGPA / markerattrs={symbcl=circlefilled
transparency=0
color=black
size=10px) ;
referenceline x=3/lineattrs— {color=red
thicknesa=10px] ;
endlayout;
endgraph;

end;

Full Syntax 2 (Slide Layer)

Drop Line Syntax

proc template;
define statgraph acatter ref;
begingraph/border=false designwidth = 650px designheight=450px;;
layout overlay fwalldisplay—none
xaxisopts=(display={label tick=s line}
label="X Axisa"
labelattrs=(family="Albany AMT" aize=1fipt}
linearcpts=(tickvaluelist=(0 1 2 3 4}
viewnin=0 viewmax—=4})
yaxisopts=(display={label ticks line}
label="Y Axisa"
labelattrs=(family="Albany BAMT" aize=l6pt}
linearcopts=(tickvaluelist=(200 300 400 500 00 700 B00)
viewnin=200 viewmax=H#00)};
gcatterplot y=MSAT ==HSGPA / markerattrs=([symbol=circlefilled
transparency=0
coler=black
size=10px) ;
dropline =3 y=500/dropto=x
lineattrs=(color=dark atrong_red thickne=s=10px);
endlayout;
endgraph;
end;
run;
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4.34 Bookend: Plot

This is the end of this topic.

Topic
Selection

4.35 Bookend: Section 3

This is the end of this section.

Main Menu

Examples
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4.36 Module Cover (END)
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