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ABSTRACT

SAS On-Demand for Academics is a free "cloud-based" version of SAS® software available to university faculty,
researchers, and students. In this hands-on workshop, participants will learn the administrative details (how and
where to get it, set up student accounts, upload files), use SAS Enterprise Guide to solve both simple and complex
statistical problems and practice troubleshooting some of the more common issues that arise when using SAS On-
Demand for teaching. Because SAS On-Demand is now free to university researchers as well, participants will also
run tasks that were used for two research projects, an analysis of survey data and a survival analysis.

INTRODUCTION

SAS® offers many benefits for academic instruction. Students can learn programming logic, to read and write in a
programming language, how to interpret statistics, data visualization or data mining. Until now, a major barrier to
learning SAS has been the availability of a campus license. For some schools, SAS may not be in the budget. For
others, software purchases are decided at an administrative level and either the powers that be have decided not to
install SAS or by the time you work through the committees and levels of approval necessary, this semester will be a
distant memory. What is a professor to do? Enter SAS On-Demand for Academics.

Several things you should know about SAS On-Demand:

e It comes in multiple flavors - JMP, Enterprise Guide, Enterprise Miner

If all goes well, you can go from order to running SAS in less than a day.

It's free.

It can be installed on a Windows desktop or on a Mac using Boot Camp.

Virtual machines on a Mac do not work.

Your class will have a directory to which you (the professor) have write access and everyone will have read

access.

e The program runs on the SAS server, which means that anyone using it will need access to an Internet
connection.

e All of the students will need to register for SAS On-Demand

e SAS Enterprise Guide runs exactly the same on the server as it does on your desktop. This means that if
your students learn using the On-Demand version, they will be able to use SAS Enterprise Guide.

* You can open a program window, write and run any SAS code.

e SAS On-Demand with SAS Enterprise Guide currently uses SAS EG 4.3 which is backward compatible but
not forward compatible. That is, if you have SAS EG 4.2 on your desktop, you can upload those projects and
run them using On-Demand, but you are not going to be able to go in the opposite direction. As long as you
keep this fact in mind, it can actually be a positive, as you may now have access to a newer version of the
software than that installed at your college or university.

So... in a nutshell, SAS On-Demand will do just about anything you could want in a statistics course. In this workshop,
we’'ll cover examples of several exercises that can be done with a class, from basic to advanced statistics. We'll also
discuss possible pitfalls with SAS On-Demand and how to avoid them. The session ends with instructions on how to
get an account, register your students and upload your data to the SAS server.

Avoiding aggravation #1 - Use SAS Enterprise Guide OR SAS On-Demand

One disadvantage of SAS On-Demand is that it does run on the server, which means it is somewhat slower than
running on your desktop. The speed can also be impacted by your Internet connection. You can avoid this
aggravation by using SAS Enterprise Guide on your desktop to test and run a project, then, upload the project and
data to the SAS server. However, there may be times when you only have access to SAS On-Demand running on
your old Windows laptop or using boot camp on your Mac. All exercises in this workshop can be done 100% using
SAS On-Demand. So, either one can help you avoid aggravation. You can run faster with SAS installed on your
desktop or you can run any time anywhere with SAS On-Demand. You do need to have SAS On-Demand installed
on the machine you will be using, but the space and time required is much less than for SAS for Windows installation
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Exercise 1 - Teaching Exploratory Data Analysis using SASHELP data

Both SAS On-Demand and SAS Enterprise Guide include a sashelp directory with a diverse array of datasets
cleaned of the usual data problems. There are no clerical errors where someone entered 999 instead of 99 for a
patient age, missing data only occurs here and there for illustrative purposes. In short, the kind of data set you rarely
encounter in real life unless you have put in a lot of work cleaning it. This makes these data sets perfect for use the
first day of class when you are just introducing students to the software and you haven'’t had time to get a data set of
your own prepared for analysis.

CHARACTERIZE DATA TASK USING THE HEART DATA SET
Objective: Give students practice using SAS Enterprise Guide to explore data with the CHARACTERIZE DATA task.

1. Open SAS Enterprise Guide

2. Open Heart data set from Server List as follows

‘Server Lis T X SERVERS > LOCAL > LIBRARIES > SASHELP
= Ga@de
_( -Servers (Note servers list is in the bottom of the left window pane)
i Local :
J z_mnesps Double-click on the Heart dataset to open it
- MA
2P SASHELP
{1 _cMPIDX_
{71 ADOMSG
{*] ADSMSG
:‘. AFMSG

Your project should now look like the image below. In the top left window pane you see your Process Flow, with one
icon, for the Heart dataset. In your bottom left pane you see the list of data sets in the library you had selected. Your
main window shows the results of your most recent activity, which in this case was opening a data set.

File Edit View Tasks Progam Tools Help |H~3- @ &+ O3 > e Ml
ﬁlﬁﬂ'ﬂ - x  HEART -
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[] GNGSMP1
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Now that we have data we're ready for our first statistical analysis.

3. Run the characterize data task -
Toos_Hep |1 c3: %8y B

I

Data

Describe B ListDets.

TASK > DESCRIBE > CHARACTERIZE DATA
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4. Click NEXT to accept the default

3 Charactenze Data fc HELD HEAR
1 of3  Selectthe data youwantto reporton. Ssas
The Charactenze Deta W You cregte 8 graphs, snd f SAS data
SAS server- Local
Osta:  [7]Local SASHFLP HEART Add.

Remave

| cBack [F—i;‘“':-ﬂ“ v |

5. Click the box next to SAS Data sets so that you do not have the frequencies and univariate statistics each
saved as new data sets. (There may be times when you want that, but early on it usually just confuses students who
find the new default data set is not the one they have been using but the univariate statistics from that data set.)

Next, click on the FINISH button.

2 of3  Selectthe report options. Ssas

Output Types. 0
[¥] Summary Report Note!
[¥]Graphs,
AS Data Sets
Frequency Data
SASserver: Local
Library SASUSER "
Data set FREQCHARFREQUENCYFORHEART W =
Univariate Data:
SASserver: Local
Library SASUSER X
Data set UNIVCHARUNIVARIATEFORHEART W
v
[ <ack | [ Next> | [ Finish ) [ Cancel | [ Heb |

6. Take a look at the output produced - there should be a lot of it!

For each categorical variable, you'll get a frequency distribution of the 30 most frequent distinct values. A partial
example is shown below.

Summary of Categorical Variables for SASHELP.HEART
Limited to the 30 Most Frequent Distinct Values per Variable

High 2267 43.5208
Normal 2143 41.1403
Optimal 799 15.3388
Borderline 1861 35.7266
High 1791 34.3828
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You'll get descriptive statistics for each numeric variable, as shown below.

Summary of Numeric Variables for SASHELP.HEART

140438 0.23665
5209 0 229554 28.0 44.069 43.0 62.0 0.11881

For each variable, you'll get a histogram, with the mean and median in the footer, as in the example below.

Frequency

20

i

32 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 90

Age CHD Diagnosed

Mean = 63.302967564
Median = 63

A FEW WORDS ABOUT THIS FIRST EXERCISE.

To see how easy it is for students who learn using SAS On-Demand to move to the desktop version, compare the
views of SAS Enterprise Guide and SAS On-Demand below. The only difference is using On-Demand you click on
SASAPP under SERVERS and using the desktop version of SAS Enterprise Guide you click on LOCAL. It's very
possible that your students may not even notice as they click on it that the first-thing-under-SERVERS-grey-
rectangle-with-a-green-check has a different label under SAS On-Demand.

File Edit View Tasks

File Edit View Tasks Program

- gqg ProcessFlow | [l -

& GE®
& Refresh | Disconnect @ Stop L5 Refresh | Disconnect @ Stop
=[] Servers = Servers -
=Y SASApp ‘E =Y Local =
(5 Libraries (=) Libraries
[#-(s) ABA1 [-(2) MAPS

DONOR

MAPS

oDTUT
SASApp - SASDA

=-{z) SASHELP

i E"9 ancmen
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BEING A PROFESSOR MEANS MAKING THE MISTAKES FIRST

Speaking of the data sets in the SASHELP library, which are indeed
identical under both versions of SAS Enterprise Guide, try clicking
on a few of those data sets, open them up and see what other types
of data are available. Now close the data sets. In my example, |
opened the IRIS and OBJECTS data sets.

?% Process Flow ~

= Ece;:;w P Run v [ Stop | Export » Schedule » | Zoo
=-E3 H

a Escharaaenze Data E’E @_1

] OBJECTS
HEART Character. RTF -
Data Character.

My SAS Enterprise Guide project now looks like the figure at right.

IRIS

= LG9
$3 Refresh | Disconnect ® Stop

7] MONIKER ~
{71 MRRGSTRY

Notice several things. First, even though | closed the two data sets named “Iris” and “Objects” they show in both
Process Flow windows - the tree structure on the left and the project window on the right. More importantly, though,
notice that the ‘Objects’ data set is high-lighted. This is the last data set | used and just like with other SAS jobs, the
default for any task will be the last-used data set.

What now? The simplest solution is simply to click on the HEART data set. To make any data set active, just click on
it. A second option, would be, if you have already clicked on the CORRELATIONS(or any other task) to click on the
EDIT button to select a different data set. You may not see an edit button, which makes this advice singularly
unhelpful, no?

You just need to make your window bigger. The EDIT button is hidden off to the right. Click on the bottom right corner
of the window and drag to make it bigger.

Correlations for Local:SASH L |
Data Data
Options
Results
QOutput Data Data source: Local:SASHELP.OBJECTS ot
Titles Taskfiter: ~ None
Properties

Variables to assign: Task roles: 1

Label - Analysis varables

B & HRY i >

e gl e

LyMNANE Group analysis by

@NAME Frequency count (Limit: 1)

£ Description to appear |@)] Partial variables

£\ Create/update method = 630 Relative weinkt flimit 1) %

Cancels the task and does not save any options that you have selected -

The "Analysis variables” role must have at least 1 variable assigned to it.

Then click on the EDIT button. The window below pops up.

Drag down on the box next to Data Source to the data set you want to use. In this case, the Heart data set.
Click OK.

Data source: |Local;SASHELP.OBJECTS A Browse...
B | ocalSASHELP.HEART
Taskfiter: | ocal: SASHELPIRIS
Local:SASHELP OBJECTS _
TT T [ X

Add fiters by selecting the AND/OR operator at the end of the expression

Display labels instead of variable names 0

ok J[ Coced J[ oo |
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EXERCISE 2: HOW TO GET CORRELATIONS IN SAS ENTERPRISE GUIDE
Speaking of correlations, let's move on to Exercise 2. Continuing with the Heart data set from Exercise 1 .....
A. CORRELATING ONE VARIABLE WITH OTHERS

1. Select TASKS > MULTIVARIATE > CORRELATIONS

|7 SAS Enterprise

Help |18~ 5~ 95 | 8 ¥ B=

Data » T
-8 Process Fow Descibe * kerand Sort &y Query Builder | Data
£ HEART Graph )
S " |lA sams /A CauseofDeal
ANOVA » |[Dead Other
i , ||Dead Cancer
Multivariate vl c
Survival Analysis  » | L#  Canonical Correlation...
‘Copabilty  » | Principal Components...
Control Charts » |La  Factor Analysis...
n  Pareto Chart... [ Cluster Analysis...
. |l# Discriminant Analysis...
B. Model Scoring... Alive
& GEe ModelScoing. el
5 Refresh | Disconr| ~ OLAP > [[Aiive
T Alive
i Task Templates >
E L Alive

2. Ifitis not already selected, Click the EDIT button and pull down to select the SASHELP.HEART dataset

3. Drag Weight under Analysis Variables
4. Drag Height and AgeatStart under Correlate With

Data Deia
Options
Results
Output Data
Titles
Fropedties Varisbles to assign: Task roles:
Label - [@] Analysis variables @
A Status P @ Weight
[@)] Conelate with {
£ Causs of Death @ Height
) Age CHD Diagnosed @
4 Sex = 8] Group analysis by
@ Age at Statt ® Frequency court (Limit: 1)
@ Height Partial variables
@ Weight @ @] Relative weight (Limt: 1)
@ Diastolic L4
@ Systolic
@) Metropoltan Relative Weight
@) Smoking
@) Age at Death L,
o Vo S g
List of variables that you can assign to the task roles.

CRn B[ se J[

5. Click Results
6. Click the box next to Create a scatter plot for each correlation pair

Ous Fesults
Reats]
Outint Dats Plots 4| Remits 1o degiry
T V) Shom satmtes for each varabie
o 7S
) Creeto 8 scatter pict fo each = d
oot pox gy
Show N Comelabiond Der Tow vanable
Summary of comelations 10 causte
Number of vansbies to comelate: 1
Tetal comviations 1o be caloutted 2
you 1o sechy
(S oovewcote | [ Rn o[ s Corcd |
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7. Click TITLES Give it a title and footnote
8. Click RUN

Your results will include a table of descriptive statistics

Simple Statistics
Variable N Mean Std Dev Sum | Minimum Maximum
Height 5203| 64.81318 3.568271| 337223| 51.50000 76.50000
AgeAtStart 5209| 44.06873 8.57495| 229554 | 28.00000 62.00000
Weight 5203 | 153.08668| 28.91543| 796510| 67.00000 300.00000

A correlation matrix of weight by height and AgeAtStart

Pearson Correlation Coefficients
Prob > |r| under HO: Rho=0
Number of Observations

Weight

Height 0.51739
<.0001

5199

AgeAtStart 0.09352
Age at Start <.0001
5203

and graphs such as the one below.

Scatter Plot
With 95% Prediction Ellipse

Height

50

100 150 200 250 300

Weight
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B. How to Modify a Task (Getting Correlations by Sex)

1. Click MODIFY TASK (You'll see it directly above your output)

J53 Input Data | 2] Code | [2] Log| ®] Resutts |
€5 Refresh |[1] Modify Task || Export + Send To + Publish | [J] Properties

Woo-hoo! Correlations

The CORR Procedure

[ with Variables: | Height  ageat
[1 variables: [ Weigh:

2. Try dragging, Sex, a categorical variable under Analysis variable just to see what happens
3. Drag Sex under "Group Analysis by"
4. Click RUN
Data Data
Options
ge::ro o Variables to assign: Jask roles: Sex sot order: i
Titles Label - [@] Analysis variables 1| Ascending =
Properties St =39 Woit T
%C:\L: of Desth ‘ 5"3::,:‘ " Sort by variables
@ Age CHD Diagnosed| _ @ hgeat Stat
4 Sex | Group analysis by
@ Age at Statt @ AR o—
gHeigM % Frequency court (Limit:
{2) Weight ¢ )| Partial vaniable g
@Duajnhc R::v:welg: (Limit: 1)
@ Systolic
(@ Metropoltan Relative
@ Smoking E
=N

il ¥ R T

When you assign one o more variables to this role, the table is sorted by the selected variable or variables,
and a comsation table i generated for each group. You cannot group analyses by a variable that you have
$; already selected for Comelations variables or Comelate with.

B | =

Note the box in the bottom of the window. Information is provided here on the highlighted role, for example, that the
table is sorted by the selected variable(s) and a table provided for each group. Unlike in a SAS program, in SAS
Enterprise Guide, you do not need to sort your data set before running correlations by a variable.

5. After you click RUN a window below will pop up. Click "NO" to "Replace results from previous run"
C. CREATING A CORRELATION MATRIX

Since there are task roles for Analysis variables and Correlate With variables, you might wonder how you get a
correlation matrix. The answer is simple - drag all of the variables under Analysis.

Click on Process Flow in the left window pane to get the process flow view

Click on the Heart dataset

Select TASKS > MULTIVARIATE > CORRELATIONS

Drag AgeatDeath , Smoking, Cholesterol and AgeCHDdiag under Analysis Variables

PwbdE

| Correlations for SASApp:SASHELP.HEART
| Data] Data
Options
Results
Output Data Data source: SASApp:SASHELP HEART
Titles Taskfiter: ~ None
Properties
Variables to assign: Task roles:
Name = @] galzzis A\:Jriab!:s
e, eat]
A Status {@ Smoking
DeathCause
& 5 -2 Cholesterol
@AgeCHDdlag @ AgeCHDdiag
£ Sex [@] Correlate with
) Ane At Start 7« [ SRR e
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Results include descriptive statistics for all variables (not shown) and the correlation matrix partially shown below.

5.

Click Run

Hands-on Workshops

Pearson Correlation Coefficients
Prob > |r| under HO: Rho=0
Number of Observations

AgeAtDeath | Smoking| Cholesterol| AgeCHDdiag

AgeAtDeath 1.00000| -0.28525 0.07844 0.74811
Age at Death <.0001 0.0006 <.0001
1991 1971 1922 894

Smoking -0.28525( 1.00000 -0.01178 -0.28357
<.0001 0.4027 <.0001

1971 5173 5049 1440

Exercise 3 - Running an Existing Project

Douglas Kranch (2010) gave an excellent description of how students learn computer science,
““Expertise develops in three stages. In the first stage, novices focus on the superficial and knowledge is poorly
organized. During the end of the second stage, students mimic the instructor’'s mastery of the domain. In the

final stage, true experts make the domain their own by reworking their knowledge to meet the personal
demands that the domain makes of them.”

Exercise 3 is an exercise at the beginning of a course that allows students to mimic the instructor’s analysis in a
research project by opening and running an existing project. It also gives them a view of the superficial, an
understanding of what a completed project and the output from it looks like. Some of the output will be familiar, such
as the bar charts and descriptive statistics from the CHARACTERIZE DATA task, while the logistic regression results

may be completely new to students, but this exercise serves to give them a direction of where we will be going in the
course.

1. Open Ex3marriage.egp by going to FILE > OPEN > PROJECT , opening the correct folder and selecting the
project. For this workshop, it can be found in C\HOW\DEMARS\DATA

The process flow for the project is shown below.
This is what the students see when they open

95 Process Flow ~

=-8og Process Fow

_ B Run~ @ Stop | Export - | Zoom ~ |5} Project Log | i Prope
the project. =3 i s e ;
£:p Charactenze :’"‘"_ -
{5 Table Analysis ““‘l' '9
2. Click RUN > PROJECT 11;‘1 l“:’:"" T S
J: Logetic Regression [
=73 Cel statistics for education by m *i"’]——'g
|l BarChartl e HTUL
{td BarChat11 “‘ Aniysa Tatie Ana.
. =[] Programs l\
3.Examine the output from each of these results ££) mamage I —
| ‘Eu—p
) I Ca &= ooty
4. Close the project \ s b =
|
I
i | il @
HTML- B
|i; Chaty G
1L
[Taeksbycaogay v] "||‘ 5
Data = ‘*hﬂ—_‘ @
] [ e
I Il
&5 Refresh | Disconnect @ Stop | E m
® [ Servers \’ “:L _‘;;9._:
Tes:
[
“i —@)
A 1] e
A—HH
Add Edit X Delete namge AMARRY
Name Used By
P F—— »
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EXERCISE 4: RESEARCH PROJECT: DESCRIPTIVE STATISTICS - LOGISTIC REGRESSION

ABOUT THE PROJECT

This next exercise is completed over two or three class sessions. The objective is to introduce students to analysis
using large-scale survey data. This example uses the 2009 American Community Survey Public Use Microdata
Sample (U.S. Census, 2009). The Public Use Microdata Sample (PUMS) contains responses to the American
Community Survey (ACS). There are 3,030,728 records in the complete data set. For this project, a subset of
responses was used, consisting of African-American women in California, aged 16 and older.

The project was initiated by a discussion in a doctoral course on Advanced Quantitative Data Analysis. One student
suggested the hypothesis that, for African-American women, there was a negative relationship between education
and probability of marriage. Other students (primarily women) concurred, saying that a woman with more education
was more able to support herself, thus less likely to “settle” for just any man and less likely to get married.
Interestingly, the male students in the class disagreed. Their hypothesis was that African-American women with more
education would be more likely to get married. One group of students decided to find the answer. The instructor
downloaded the ACS file for California and created a data set for analysis. This data set was then uploaded to the
SAS server in the directory for the course.

All analysis was done in SAS On-Demand.
MOVING FROM SAS ENTERPRISE GUIDE ON DESKTOP TO SAS ON-DEMAND

Using SAS On-Demand, the LIBNAME statement in this program will refer to the directory on the SAS server
assigned to your class. The LIBNAME will look something like this:

LIBNAME mydata "/courses/u_2.edul/i_123/c_2469/saslib"
The change in the LIBNAME statement is the only change that needs to be done in this entire exercise to move from
SAS Enterprise Guide on a desktop to using SAS On-Demand. You can include any SAS statements in the opening
program, not simply assign a directory and create a temporary data set. If you have any user-written formats to apply,
want to compute test scores or do any other kind of data manipulation, you can have it all in this program, run it first
in the project and now your students have a nice, clean data set to use.
PART A: CREATE AND RUN A PROGRAM TO BRING IN THE DATA
1. File > New > Program
Type the following statements into your program.

LIBNAME sgfl12 "c:\how\de_mars\data" ;

DATA aamarry ;

SET sgfl2_aamarry ;

RUN ;
2. Click RUN
PART B: CHARACTERIZE DATA
This task is identical to Exercise 1.

Select TASKS > DESCRIBE > CHARACTERIZE DATA

Reality check! Students should get in the habit of doing this as the first task in any project and examining the results
to check for the validity of the data, e.g., values are not out of range, means are within expected limits.

PART C: TABLE ANALYSIS

After running descriptive statistics and checking that the data are valid, the next step is to create a table of education
by marital status. This uses the TABLE ANALYSIS task, with the following steps.

1. Startthe TABLE ANALYSIS task
TASKS > DESCRIBE > TABLE ANALYSIS

10
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2. Inthe left window pane, click the first tab, DATA
3. Drag Married and Education under Table variables to identify which variables will be used in the table
4. Drag pwgtp under Frequency count.

Your window should now look like the example below.

1 Table Analysis for FASGF\de_mars\data\aamarry.sas7bdat

Data Data
Tables
Cell Statistics
Table Statistics Data source:  F\SGF\de_mars\data\aamany sas 7bdat
Association Task fiter:  None
Agreement
Ordered Differences
go'e“d Test Variables to assign: Task roles:
utati i - -
Resunsm e Name Frequency count (Limit: 1)
Cell Stat Results AsT '?ms B
Table At Reais @ pwate Table variables
ues 5 @ Acep {2 mamied
Properties Acow L4 edicaiion
AMAR
SCHL
L i EY
5. Inthe left window, click the second tab, TABLES
6. Drag Married and Education under variables permitted in the table
T T Ter—— -
Deta Tables
Tables
Cell Statistics
Table Statistics Variables pemitted in table: Preview: A
Association £ education <drag variables here>
ﬁgfeement @ married e H—
Ordered Differences gy Sees Sl Se— B
Trend Test _— - [o=——x} ] -
Computation Options [} - = =
Results _— —} = -
Cell Stat Resutts = = = =
Table Stat Results = = - =
Titles — -— @ -
Properties
Tables to be generated: -

7. Drag Married from the Variables permitted in the table window to the top of the table at right and
Education to the side.

] Table Analysis for FASGF\de_mars\data\aamarry.sas7bdat =
Data
Tables

Cell Statistics
Table Statistics Variables permitted in table: Preview:

Association =

Agreement By married

Ordered Differences ._.II-I

froncilcs. B Bl | Bl | Bl | B | B

Computation Options - = =
e 2 - .| .-

Cell Stat Results g -

Table Stat Results 3 = - = =
Titles
Properties B Bl N | - .

| LB
BN BN |
Tables to be generated:
education by married
<select to begin defining a new table>

In the left window pane, click the third tab, CELL STATISTICS
Click the boxes next to Row percentages, Cell frequencies and the last box Include percentages in the
data set

© ©

11
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----- e e [ = [ e

T Table Analysis for FASGF\de_mars\data\aamarry.sas7bdat

paa Cell Statistics
Tables
Cell Statistics —
Table Statistics Available statistics
Association ["] Cumulative column percentages
Agreement Row percentages
Ordered Differences Column p s
Trend Test ;i
Computation Options Cellfrequencies
Results [ Cell percentages
Cell Stat Results [ Missing value frequencies
Tl Table Stat Resuls [] Cell contribution to Pearson chi-square
es
Propetties [ Cell frequency deviation from expected

[ Expected cell frequency
[ Percentage of total frequency
Include percentages in the data set

10. Under the fourth tab, TABLE STATISTICS, click on ASSOCIATION
11. Under Chi-square tests, click the button next to the first box (Include Pearson, likelihood ratio, etc.)

] Table Analysis for FASGF\de_mars\data\aamarry.sas7bdat ==
Daa Table Statistics > Association
Tables
Cell Statistics
Table Statistics Tests of association Measures of association z
Association 7 Measures 1
Agreemert Chisquare tests (including relative risk and odds ratio for 2; =
Ordered Differences (including Pearson, ikelirood ratio and Mantel-Haensze! B
Trend Test o MR e e e et 2 Bt | Bxact p-values and corfidence bounds od
Computation Options
Resas [l Exact pvakies Test that the measure equals zero
Colitat Realls . 7] Risk diferences for 2x 2tables
Table Stat Results [] Fisher's exact test for rx c tables
Tles ] Relative risk for 2x 2tables A
Properties
< I ] B
Calculates the chisquare tests of homogenefy or independence and measures of association based on chi- =
square. The tests include the Pearson chi-square, likelood-atio chi-square, and Mantel-Haensze! chisquare. For
2x2 tables, this test includes Fisher's exact test and the continuty-adjusted chi-square. For one-way tables, this
test includes a chi-square goodness-offit test for equal propotions.

As mentioned previously, the bottom pane provides information on each choice within a task. This help may
be particularly useful to students when they begin selecting statistical tests. These hints can reinforce
information taught in the course, e.g., chi-square tests for independence.

12. Under Results, click Cell Stat Results
13. Click the button next to education by married

14. Click RUN
T Table Analysis for F\SGF\de_mars\data\aamarry.sas7bdat
Data Results > Cell Stat Results
Tables
Cell Statistics
Table Statistics Select tables for all cell statistics:

Association

Agreement
Ordered Differences ﬁ
Trend Test
Computation Options
Results
Cell Stat Results
Table Stat Results Cell statistics data set:
::T;mes SASApp:WORK F001TabAnalysis Table AAMARRY5797 Browse...

Saves the cell statistics in the output data. Select the cross tabulation tables to save.

Below, you see the results, the cross-tabulation of Education by Married. These results tell us that African-American
women in California are more likely to be married if they have more education. The next analyses look at the question
from different perspectives.
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Table of education by married
education(education) married(married)
Frequency
Row Pct
Col Pct 0 1 Total
1.<H.S. 67159 32885| 100044
67.13 32.87
11.61 11.28
2.HS Gra| 408575| 193439| 602014
67.87 32.13
70.61 66.37
3.CollGr 69814 41719 | 111533
62.59 37.41
12.06 14.31
4.GradDe 33120 23398 56518
58.60 41.40
5.72 8.03
Total 578668 | 291441| 870109

Note: This analysis uses the weights from the American Community Survey. While these are appropriate for getting
an estimate of the population distribution, they are not accurate for computing the chi-square. It is included not only
as an example of how to compute these statistics but also as part of developing a habit | want students to acquire of
running multiple analyses, of examining the impact of the decisions they make. In the course, | have students re-run
the chi-square without the weights and compare results. One advantage of SAS Enterprise Guide is the ease with
which students can re-run analyses with different options and see the effect their choices have on the results.

PART D: GRAPH THE PERCENTAGE MARRIED

In presenting our results, a graph would be helpful and since these data are from the U.S. Census and can be used
to produce estimates for the population (hence the weights) we'd like to use the weighted results from our table. (The
BAR GRAPH task does not have a weight or frequency option.)

HOW TO GET A WEIGHTED BAR GRAPH

Recall that we selected, “Include cell statistics in data set” under the CELL STATISTICS option. Since the default is to
use the last created data set, the next task will use the data set we just created that includes the weighted statistics
for frequency and percentage.

1. Select TASKS > GRAPHS > BAR CHART
2. The BAR CHART window (shown below) will pop up. Select Vertical Colored Bar Chart

12 Bar Chart for SASApp:WORK.FOO1 TABANALYSISTABLEAAMARRY5797

Bar Chart
Data
Appearance

Bars

Layout ‘

Axes ‘ | ‘
General Simple Vertical Bar  Grouped Vertical Bar Stacked Vertical Bar  Grouped/Stacked

Horizontal Axis Vertical Bar
Auds

Vertical Axis
Auds
Major Ticks

Bar Chart

Minor Ticks | Vertical Colored Bar] Grouped Coloned Gmuped Colored Imedeave Vemcal
Reference Lines Vertical Bar Vertical Group

Chart Area

Advanced Eg Eg Lﬂ gﬁﬁ

3. Click on the second tab, DATA
4. Click the Edit button (top right of the bar chart window)
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11l Bar Chart for SASApp:WORK.FO01 TABANALYSISTABLEAAMARRYS797 ==
Bar Chart e
Data
Appearance -

Bars Data source: SASI‘op.WORK.FDO1TABANALYSISTABLEN\MARRY‘ =

i Tokfter . Nore

Aves

General
H°"::*a* Aods Columns to assign: Task roles: 1=
s ;
i | [ Bty et
I <column required>
Axis 4 education @ Samof (Limt: 1)
Major Ticks @ mamed Group charts by
Minor Ticks @ COUNT o
Reference Lines | | @) PERCENT

(Clust: e @ PCT_ROW { -

Advanced BT _dragitovera role... -
es' Enables you to modfy the input data source. By clicking Edt you can change the input data source or create
Piopaties afiterfor your data.

The "Column to chart” role must have a variable assianed to it. P

5.  When you click EDIT, the window below will pop up
6. Under Task Filter, pull down the first menu to Married
7. Pull down the second menu to EQUAL TO
8. Inthe box type 1. Your window should now look like the example below.
9. Click OK
| Edit Data and Filter
Data source: [SAS&w:WORK.FOmTABANALYSISTABLEAAMARRY5797 '] E
Task filter:
maried ~| [Equalto =) () (e
Add fitters by selecting the AND/OR operator at the end of the expression
[7] Display labels instead of variable names Clea
&

After you click OK, the EDIT window will close automatically and you will be back at the BAR CHART window
below, with the DATA pane open, as shown.

10. Drag Education under Column to Chart

11. Drag Percent of Row Frequency under “Sum of” . Note that as in previous examples, the bottom pane
gives a brief explanation of the effect of each option or role. In this case, you can see that the variable
assigned to SUM OF will determine the height of the bars.

Your window should look like the example below.

|11l Bar Chart for SASApp:WORK.FO01 TABANALYSISTABLEAAMARRYS797 =
Bar Chart Data
Data
Appearance
Bars Name {8 Columnto chart (Limit: 1) -
: educati
I:::m A education @ @ oo
General @) mamied H
Horizontal Axis @ COUNT @ Group charts by
P @ PERCENT
Vetical Ads @PcT_ROW ) E
Aods @rcT_coL
Major Ticks
Minor Ticks
Reference Lines
Chart Area %
Advanced The column that you assign to this role determines the lengths of the bars. You choose the particular statistic ~ «
Titles that is i to determine bar length in the area. If you do not assign a column to this role, then
Propeties the frequency of each value of the Column to chart column detemmines the lengths of the bars or the sizes of
the sections.

12. Next, click on Advanced (left pane of the Bar Chart window)
13. Be sure that the “Statistic used to Calculate bar” is Sum

14. Click the box next to “Specify statistical value to show for bars”
15. Select Sum
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[B):Cha" Appearance > Advanced
a
Appearance
e Staistic used o calculate bar: Accept missing vakues >
e
e Sum v [[]Skp zero values
Horizontal Axis Emor bars are valid only when the chart
o statistic is Average or Percentage and the
R chart type is ot a 3D gouped bar chartora [ Calculate percentages and cumuiative
'pm " type that has a stacked column assigned. percentages for each group (G100) =
Major Ticks
Minor Ticks ["] Display emor bars
Reference Lines Toe. CLM
Chart :;e: ‘rmiv ‘ W =] Specify one statistical value to show for bars
Tiles T B =
: tror bar color
Propetties

Sum is the total of the values for variable that is assigned to the Sum of role. This tot
unique value.

16. Click TITLES
17. Give the graph a Title
18. Click RUN

The result will be the graph below

Percent of Row Frequency

50 —
41.40
40—
37.41
213
30—
20
10—
0
2.HS Gra 3.CollGr 4.GradDe

education

PART E : LOGISTIC REGRESSION

Logistic regression allows prediction of the dependent variable (married) from multiple independent variables, in this
case, age and education.

1. Under Process Flow (in left pane), click on AAMarry data set to select the correct data set for analysis.

7 SAS Enterprise

File Edit View Tasks Program

EJSQ Process Flow

=8 ]

{ L Table Analysis

--E73 Cell statistics for education by maried |
"3 Bar Chart

2. Select TASKS > REGRESSION > LOGISTIC
The window below should pop up. If you do not see this window, click on the first tab, DATA, in the left pane.

3. Drag Married under dependent
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4. Drag AGEP under Quantitative
5. Drag Education under Classification variables

Your window should now look like the example below.

Data Data
Mode!
Response
Effects Data source: F:\SGF\de_mars\data‘\aamany.sas7bdat
Selection Task fiter: ~ None
Options
Plots
Predictions Variables to assign: Task roles:
Mes @ Dependent variable (Limit: 1) | | s
Properties Name @ mared 5 | Bl *AGEP" units of change
bt Quartitative variables Units
@ PwWaTP PeYAGEP| o Standard d..
O AGEP lassification variables
@COW @ education
@ MAR roup analysis by
@SCHL @ Frequency count (Limit: 1)
@ SEX Relative weight (Limit: 1) Enter one or more numbers
@ wacp (units of change) separated by
A HISP spao&tb ;or example:
Hwsp 030507

8. In the left pane, under the MODEL tab, click on EFFECTS. The window below will appear.

32‘:&‘ Model > Effects

Response

Effects Class and quantitative variables: Effects:

Jecti
o s - [ b ]
EJ education
Predictions Z - >
Ttles \ Nest |
Properties
Degrees 7] 1 s ‘

9. Shift-Click on AgeP and education
10. Click on Main. This sets age and education to be the two main effects in your logistic regression

model.
i |Data Model > Effects
Model
Response
Effects Class and quantitative variables: Effects:
g;ﬁ':" £ PUMS Age f Wiz ] [ Pums Age’
Plot 4 education education
2
Predictions 5 E— =
Titles Nest |
Properties z
Factorial
11. Click RUN

This analysis will provide several pages of information, including tables of model fit statistics, regression coefficients
and odds ratios. The parameter estimates, shown below are interpreted the same as regular regression coefficients -
a negative coefficient for age means a lower probability - but a lower probability of what?

Hopefully, you noticed the note on the very first page of your logistic regression output:

Probability modeled is married=0.
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Analysis of Maximum Likelihood Estimates
Standard Wald
Parameter DF | Estimate Error| Chi-Square| Pr > ChiSq
Intercept 1 2.9408 0.0885 1104.1281 <.0001
AGEP 1 -0.0504 0.00157 1030.7785 <.0001
education 1.<H.S. 1 0.3081 0.0667 21.3346 <.0001
education |2.HS Gra 1| 0.00422 0.0425 0.0099 0.9208
education |3.CollGr 1 -0.2197 0.0619 12.6022 0.0004

So, the older you are, the less your probability of being single. The coefficient for less than a high school education is
positive, so women who do not graduate high school are more likely to be single. Women who graduate college are
less likely to be single. So, the hypothesis from our three African-American female doctoral students was not
supported, which actually made the original poser happy because, as she said, “I'd like to get married, too!”

PART F: MODIFYING THE OUTPUT FORMAT & EXPORTING THE ROC CHART

SAS Enterprise Guide offers a variety of options for output. Particularly working with SAS On-Demand, since it is
maintained on the SAS server and is only available to students for the few months they are in the course, | strongly
encourage saving the output off-line. A major reason | encourage students to use SAS On-Demand is so that they
can do original research and publish it. Export your output as an RTF file and you can just copy and paste into Word
or OpenOffice. Since you have saved it, you can work on your paper any time.

SAS Enterprise Guide also gives options for saving output as PDF or HTML files. Let’s say | want to save my logistic
regression results as an HTML file and then export the ROC chart as a JPG file so | can upload it and use it in my
explanation of logistic regression on the class blog.

1. To change the format, select TOOLS > OPTIONS

2. Click on GENERAL under RESULTS

General Results > Results General
Project Views
Project Recovery
Results Result Formats
= General [7]SAS Report [Z]HTML [F1PDF
iewer
SAS Report [CIRTF [7] Text output
HTML Default: HTML
RTF
PDF Managing Results
Graph
Stored Process Replace resuts: [Pmmpt before replacing v]
Data
e : [¥] Disolav SAS loa when emors occur

3. Click the box next to HTML. Click the box next to RTF to turn off production of RTF results. You can produce
multiple types of results if you want, such as both RTF and HTML, but in this example, we only want one type.

Edit View Tasks

4. Click OK

5. To re-run the logistic regression, in the left window pane, right-click Program  Tools

on LOGISTIC REGRESSION and select RUN LOGISTIC

Logi
REGRESSION
Ea aamamy -
5 Table Analysis
i £ Table Analysis1 1 !
6. When prompted whether to replace the results from the previous run -

click YES. £ Open

E}ﬁl djI B Run Logistic Regression I
.81 B3 &l Modify Logistic Regression
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7. Scroll down to the ROC chart, right-click on the picture an

ROC Curve for Model
Area Under the Curve = 0.7371

Hands-on Workshops

d select SAVE PICTURE AS. | saved it as a png file.

Open Link

1.00

0.75

0.50

Sensitivity

0.25

0.00

Open Link in New Tab
Open Link in New Window
Save Target As...

Print Target

Show Picture
Save Picture As...
E-mail Picture...
Print Picture...

Go to My Pictures
Set as Background

Cut

Copy
Copy Shortcut
Paste

Add to Favorites...

|

T T T T
0 0.50 0.75
1 - Specificity

EXERCISE 5 - SURVIVAL ANALYSIS

This last exercise comes at the end of the course. The math
students are pleasantly surprised to find the analysis itself is
survival analysis, Life Tables and Proportional Hazards.

1.00 Send to OneNote

Properties

ematics of survival models can be a bit daunting and
easy. SAS Enterprise Guide offers two options for

PART A: PERFORM A SURVIVAL ANALYSIS USING LIFE TABLES

1. Start a new project FILE > NEW > PROJECT

2. Open the addicts dataset FILE > OPEN > DATA , then select the data set ADDICTS

3. To run the analysis, select TASKS > SURVIVAL ANALYSIS > LIFE TABLES

4. Drag survival time in days under Survival Time

5. Drag Status under “Censoring Variable”

6. In the right pane, under right censoring values place
7. Drag Clinic under Strata Variables

a check next to 0

[T Life Tables for F:\SGF\de_mars\data\addicts.sas7bdat ==
Data Data
Methods
Plots
Results Data source: F:\SGF\de_mars\data\addicts.sas7bdat
Titles Task fiter: ~ None
Properties
Variables to assign: Ta5k roles: Right Censoring Values
Name @’ g"’;";:\i;“_re (Limit: 1) Enter custom values:
@ D [&] Censoring variable (Limit:
@cunc @ STATUS
@ STATUS Shata yaiahls Right censoring values:
@SURVT @J Frequency count (Limit: 1 _
@ PRISON [@j Test covarates &
@ DOSE @ @ 1D variables
@ Group analysis by
13. Click RUN

Note: If the RUN button is greyed out, double-check if you checked 0 under Censoring Variable
PART B: PROPORTIONAL HAZARDS MODEL

To run the analysis, select TASKS > SURVIVAL ANALYSIS > PROPORTIONAL HAZARDs
Drag survival time in days under Survival Time

Drag Status under Censoring Variable

In the right pane, under right censoring values place a check next to 0

PwbhpE
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5. Drag Methadone Dose and Prison under Explanatory Variables
6. Drag Clinic under Strata

[T, Proportional Hazards for FASGF\de_mars\data\addicts.sas7bdat =
Data Data
Model
Methods
Plots Variables to assign: T_ajk roles: Right Censoring Values -~
Results Name: @] Survivaltime (Limit: 1) Enter custom values:
Titles @ SURVT I
Properties @ID @ Censoring variable (Lim @
@cune @ STATUS ; ) _
H @] Explanatory variables Right censoring values: =
@ PRISON o
@ PRISON --{@) DOSE ot il
@ DOSE E@ Strata variables
@) CLINIC
|@! Frequency count (Limit %
< 1 | »

7. Click PLOTS (in the far left pane of the Proportional Hazards Window)
8. Click the buttons next to Survival Function Plot and Cumulative Hazard Function plot
9.Click RUN

2, Proportional Hazards for FASGF\de. mars\data\addicts.sas7bdat [

Data Plots

Model

Methods

Plots ots

Results

Titles [ Cumulative martingale residual plot

Propetties
Panel plot of cumulative martingale residuals

[] Standardized score process plot
Survival function plot

[¥] Cumulative hazard function plot

<0 0 =

This option plots the estimated survivor function for a reference set of the explanatory variables. This
set consists of the comesponding sample means

THE SAS ON-DEMAND PART - HOW TO GET IT

Now that you have seen what you can do with SAS On-Demand in your course, no doubt you are itching to get it. The
good news (besides that it's free) is that it's very easy.

Step 1: Get a SAS Profile here: https://www.sas.com/profile/user/create.htm It's free.

Step 2: Create a SAS On-demand account, here: http://support.sas.com/ondemand/account.html It's also free, but
you must be an instructor at a college or university.

Step 3: Go to the log in page. https://support.sas.com/ctx3/sodareg/ Notice the first option is REGISTER A COURSE.
Click on that link.

Step 4: Once you have followed the steps to register your course, return to the login page. Click on the link that says
INFO. This really will give you a lot of information you may need, such as the hostname to use when uploading data
to your class directory.

Step 5: Click on the link under DOWNLOAD and download the software to your computer. Your mileage may vary,
but it took me two minutes to download and install SAS On-Demand. This is quite a departure from the experience of
installing SAS.

That's it!

For a wealth of information on how to upload files, register a course, register students and more, check out the INFO
link in the log in screen.

You can also read my blog post Ten Things about SAS On-Demand for Academics for a more random take on the
subject.
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SAS® OnDen

SAS® OnDemand for Academics

Access the power of SAS software through the Internet

Home Page for Instructor: AnnMaria DeMars

v Getting Started

A Your SAS Server userid is mai___———
Use this userid when you log on to the SAS Server.

= Your current institution is: Pepperdine University (Malibu)
= Your Account Status is: Active.

= Register a course:
Register a course to select software and make it available to your students.

To edit course information or review helpful details about courses, click on the course title. To obtain the software for a course
select the link in the Download column.

» Download SAS® OnDemand for Academics license agreement % tror)
[}
COURSE ‘ ‘ SOFTWARE ‘ DOWNLOAD ! START DATE ‘ REGISTERED

Sec. 1: Ady d Q itative Data Analysi info | edit EG Download Client | 01Sep2011 17Jul2011

CONCLUSION

SAS Enterprise Guide, available free as part of SAS On-Demand is an effective teaching tool for statistics. Whether
the analysis calls for simple basics such as descriptive statistics and graphs, or more advanced tools like logistic
regression and survival analysis, SAS On-Demand is available. And free! How cool is that?
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